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MNOACHUTEJBHAS 3ATIMCKA

PaGouas mporpaMma mo xumuu g 10 — 11 knaccos (nmpogunbHbIi YpOBEHb) COCTABIEHA B COOTBETCTBUM C
deaepanbHEIM rOCYAAPCTBEHHLIM 00pa3oBaTe/IbHLIM CTAHAAPTOM CpeiHero ofuiero o0pa3oBaHHs, YTBEPXKIEHHbIM
npukazoM MunuctepcTBa o0pazoBanus U Hayku Poccuiickoii @enepamym ot 17 mas 2012 rona Ne 413, npumepHoi
OCHOBHOIf 00pa3zoBarensHON Nporpammoii cpeanero obuiero obpasoaHus (onobpeHa pelneHneM denepanbHOTO
yueGHO-MeToaHueckoro obbeanHeHns no oGumemy oOpasopaHuio, nporokon ot 28.06.2016 N 2/16-3, aBropckoii
nporpammoii cpeaHero ofuiero obpazoBanus no Ouonorun s 10-11 knaccoB (npodunbHbli ypoBeHb) XHMUS.
YranybnenHslii ypoBeHb. 10—11 knaccel : paGovas nporpamma Kk nuHud YMK B. B. JlyHuna : yueGHo-MeTOAHYECKOE
nocobue / B. B. Epemun, A. A. [lpo3nos, U. B. Epemuna, 2. 10. Kepumos. — M.: [Ipoda, 2017. — 324,
nonoxkenuem o Pabouell nmporpamMme y4eOHBIX KypcOB, NMpeIMETOB, AMCLUMIIMHBI (MOAyNeH) MyHMLHMIANLHOrO
OromkeTHoro obuieobpazoparensHoro yupexmaeHus «CpenHss obmeobpa3zoratenbHas wkona NedO» r. Benropona,
YTBEPXKAEHHOr0 NMpoToKoJA0M neacosera Ne5 or 23.01.2019 (Tlpukas Ne83 ot 24.01.2019), paboueii nporpammbl
BOCITHTAHHA,

Llesin 1 3apa4n JaHHOM nporpamMmel 00ydeHus B 061acTH GOPMHUPOBAHHA CHCTEMBI 3HAHHUI M YMEHHH

1. dopmupoBaHHE YMEHHMA BHAETh M [OHHMaThb LEHHOCTb 00pa3oBaHMA, 3HAYUMOCTb XHMHYECKOrO 3HaHUA s
Ka)10T0 4eJI0BeKa, He3aBUCHMO OT €ro Npo(eccHOHaNbHOMH NeATEIbHOCTH.

2. (DOPMH]JOBH.HHB YMCHHA pasinvaTth ¢aKTb] H OLCHKH, CpaBHHMBATH OLICHOYHBLIC BbLIBOJBI, BHACTbL HX CBA3bL C
KPHTEPHAMH OLIEHOK M CBA3b KPHTEPHEB C ONpe/ie/leHHOl cucTeMoii LeHHocTell, hopMynupoBaTh U 060CHOBLIBATH
COBCTBEHHYIO MO3HULMIO.

3. QopMHpOBaHHE LEJNOCTHOrO MpeACTAaBICHHA O MHpPe W POJIM XHUMHM B CO3/JaHHM COBPEMEHHOMH
€CTeCTBEHHOHAYYHOH KapTHHBEI MHpa; YMeHHs OOBACHATE OOBEKTHI W INPOLECCH OKpyMxarollell AeHCTBUTEILHOCTH
(NpHpoOAHOI, cOLUMANBHOMN, KYJILTYPHOH, TEXHHYECKOH Cpe/ibl), HCNOMBL3YA IS 3TON0 XMMHYECKHE 3HaHUA,

4. DopMHpOBaHHE CHCTEMbl XMMHYECKHMX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOI KapTHHBI MUpa.

5. IlpuoGperenne omeiTa pa3HooOpa3HOii JeATENBLHOCTH, OMBITA MO3HAHWA H CAMOIO3HAHHA; KIOUEBLIX HABBIKOB,
UMEIOLIMX YHHBEepCalbHOE 3HA4YeHHe JUIA PA3TMYHBIX BUJIOB JI€STEIbHOCTH (HABBIKOB pelueHHs npobieM, NpHHATHS
pelueHuit, noucka, aHanu3a u 006paboTkn HH(OpMaLIMH, KOMMYHHKATHBHbLIX HAaBBLIKOB, HABLIKOB U3MEPEHHI, HABBIKOB
COTPYIHHYECTBA, HAaBbIKOB Ge3omacHoro oGpalleHusa ¢ BEIECTBAMH B TOBCEIHEBHO KHU3IHM).

6. BolpaGoTka y oOy4aloluMXcs MOHMMaHuA oOliecTBeHHOM nOTpeOHOCTH B pPa3sBUTHM XHMHM, a TaKke
(opmMupoBaHHE Y HUX OTHOLUEHHUS K XHMHH KaK BO3MOHOI obnacTu Gyaylueit npakTHueckoil 1esTe/IbHOCTH.

7. ®opmupoBaHHe yMeHHH Ge3onacHoro ofpaiieHns ¢ BEHIECTBAMH, HCMOJb3YEMBIMH B MOBCEIHEBHOMH AKH3HH.

8. IMoaroToBka K  OCYLIECTBAEHHIO  OCO3HaHHOro  BbIOOpa  WMHAMBUAYanbHOH  o0pasoBareJbHOH WM
npoeccHOHANBHOI TPAaeKTOPHH.

9. Pa3BuTHe nM4HOCTH 00yHalOUIMXCA, HX HHTEIIEKTYalbHOE H HPABCTBEHHOE COBEpLISHCTBOBAHKE, GOpMUpOBaHUE
Y HHX TYMaHHCTHYECKHX OTHOLUEHHH M 9KOJOFHYeCKH LieflecooOpa3sHoro MoBeaeHHs B OBITY W TPY/I0BOI
AEATENbHOCTH.

B pabouyio nporpamMmy BHECEHBI CIIE/IyIOIHE HIMEHECHHS:

1. B 10 knacce BBeJeHBl 3 KOHTpO/BHBIX pafoThl: BXoAHas, pyOexHas M uroroBas. B 11 kiacce BeeaeHsl 2
KOHTPO/bHBIX paboThl: BXOAHAA W pyOexHas (MTOroBas npeycMOTpeHa B aBTOPCKOH mporpamMme).

2. KonuuecTBO 4acoB, OTBeNEHHBIX HA U3yYeHHE Kypca cokpauieHo (B cBA3d ¢ 34 yueGHBIMM HelenaMu) Ha 3 yaca W
cocrasnger 102 yaca (aBTopckas nmporpamma paccuuraHa Ha 105 u).

3. B nauHoi#t paGoueii mporpamMme, Mo CpaBHEHHMIO C aBTOPCKOH COKpAILlEHO KONWYECTBO YAcOB OTBEAECHHBIX Ha
H3yueHHE pAla TeM:

a. Tema 6. buonorudeckn aktusHbie BewlecTBa (10 knacc). CoxpawieHo Ha 2 uaca. TeMbl GEKH W HYKJIEHHOBbIE
KMCIIOTBI M3y4aloTcA ydaluMucs B Kypce Gwonormu B 10 Knacce, modToMy Takoe COKpAlEHHE ABJIACTCH
uenecooOpa3HbIM.

b. Tema 7. BbicokomonekynspHele coeauHeHus (10 knacc). CoxpawmeHo Ha | yac. ABTOpckas nporpamma
npeaycMaTpHBaeT 3 yaca Ha W3YYEHME TOJMMEPOB, YTO ABNAETCA HE Leaecoo0pasHbIM M HEOOXOMHMO YMEHbIIEHHE
110 2 4acos.

c. Tema 6. TeopeTHueckoe onucaHne xumMudeckux peakuui. (11 knacc). Cokpauleno Ha 2 vac. Martepuan aaHHOI
TEMBbI YACTHYHO M3YYAETCs yYallMMUCS B Kypce (PHM3MKe M COKpALIEHHE 4acoB ABJIAETCA 11enecoo0pasHbIM.

d. Tema 9. Xumua na cnyxbe obGmectBa (l11 knacc). Cokpameno Ha | wyac. Marepuan aaHHOI TeMbl He
NPe/ICTAB/AET TPYAHOCTEH Y yHalIMXCA H COKpaLIEHHE ABIAETCA 11e1eco00pa3HbIM.

e. Tema 10. Xumua B cospemenHodt Hayke (11 knmacc). CokpauwleHo Ha 2 yac. Marepuan AaHHON TeMbl He
NMPeCTABAET TPYAHOCTEH Y yHaIIMXCA H COKpALIEHHE ABJIAETCA 11€Neco00pa3HBIM.

4. 3a cuer 4acoB, MOJYYEHHBIX MPH COKpPAIIEHHH BPEMEHM Ha W3yueHHEe HEKOTOPLIX TeM, 100aBleHbl 4ackl Ha
H3YYEHHE TEM, BBI3LIBAIOIMX OCOOBIE 3aTPYAHEHMA Y YHalllMXCSH, HA MPOBEACHHE BXOIHBIX, PYOEKHBIX H HTOrOBbIX
KOHTPOILHBIX paboT U pemeHue 3ana4, Tembl «[loBTopenue u yrmybnenue 3nannii» (no6asneHo 4 yaca), «OCHOBHBIE
NOHATHA OpraHuyeckoi XuMHU», «HemeTannsl», «MeTansl rnaBHeIX NOArPYNNy, «XUMHA B NOBCEIHEBHON KH3HWY
(no6asneHo | yac).

Pabouas nporpaMma OpHEHTHPOBAHA Ha MCIOIb30BaHHE ClIe/lYHolIero yueOHO-MeTOIHYeCKOro KOMIUIEKCa:

Epemun B. B., Ky3sMenko H. E., Tepeunn B. WU, Jlposnos A. A., Jlynun B. B. Xumus. YrinybneHusiii yposeHs. 10
knacc. M. «[Ipodar. 2020r.




Epemun B. B., Kyssmenko H. E., Jlposnos A. A., Jlynun B. B. Xumus. YrayGnenusiii yposens. 11 knace. M.
«dpoday. 2020r.

KonnyecTBo yueGHbIX YacOB, HA KOTOpPOE PACCHHTAHA porpamma,

Hassanue Kypca Knace Kosnnuecrso JlaGopaTopHble, NPAKTHYECKHE H
4acoB KOHTPOJIbHbIE PaloTHhL.
Xumus 10 102 [NpakTudeckue pabotsl — 10,

KonrtponbHbie paboTsl — 7.

[TpaktHueckue paboTsl — 9; KOHTpOJIbHEIE
paboTsl — 6.

XHMHuA 1 102

TaHupyemMble pe3y/ibTaThl H3y4eHHs y4eGHoro npeamera

denepanbHblii rocyaapcTBeHHbl 00pazoBaTenbHbIM CTaHAapT cpeaHero ofuiero o0pa3oBaHHA yCTaHABIHBACT
cnenyowme TpeGOBaHUs K pe3y/ibTaTaM 0CBOSHHs 06y4aloLMMHCA OCHOBHOH 00pa3oBaTebHOl NporpaMMbL:
* K IHUHOCTHBLIM Pe3yJibTaTaM 0CBOeHHS 0CHOBHOIi 06pa3oBaTebHOH NPOrpamMMsl:

1) BocnuTaHHE POCCHHCKOM rpakaaHCKOH MACHTHYHOCTH, NAaTPHOTH3MA, YBAXKCHHA K CBOEMY Hapoay, HyBCTBO
OTBETCTBEHHOCTH nepea PoauHoil, ropaoctd 3a cBoil Kkpai, csow Poauny, mnpouuioe M HacTosulee
MHOTOHALIHOHANLHOTO Hapoaa Poccuy, yBaXeHHe K rocy1apcTBEHHBIM cuMBosam (repl, dnar, ruMH);

2) (opMHpOBaHHe rpakIaHCKOW MO3HWLMH KaK aKTHBHOIO M OTBETCTBEHHOrO 4ieHa poccuiickoro ofuiecTsa,
OCO3HAIOILEr0 CBOM KOHCTHTYLMOHHbIE MNpaBa W O0A3aHHOCTH, YB@KalOLIEro 3aKOH M MpaBOMNOPSIOK,
obnajalomero 4yBCTBOM  COOCTBEHHOIO  [OCTOMHCTBA, OCO3HAHHO MPUHMMAOLLEro  TPaJHUHOHHBIE
HalHOHANbHbIE ¥ 00lIeYeNnoBeYeCKHe N'YMaHHCTHYECKHE H IEMOKPATHYECKHE LIEHHOCTH;

3) roToBHOCTb K CykeHHt0 OTeYecTBy, €ro 3alluTe;

4) chOpMHUPOBAHHOCTD MHPOBO3I3PEHMSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Da3BHTHA HAayKH H
061IeCTBeHHON NPAKTHKH, OCHOBAHHOTO HA JHANOTE KyNbTYpP, @ Takke pasnnyHbiX (opM 0GLIeCTBEHHOrO
CO3HAHHA, 0OCO3HAHNE CBOEr0 MECTA B MOIHKYJIbTYPHOM MHUPE;

5) cOPMHPOBAaHHOCTE OCHOB CAMOpPA3BHTHA M CAMOBOCIMTAHWS B COOTBETCTBHH C OGLICYE]OBEHECKUMH
IIEHHOCTAMM W MAeaNaMH TIpaxjaHcKoro oOLlecTBa; TOTOBHOCTE W CNOCOOHOCTH K CaMOCTOATENbHOIH,
TBOPYECKOIi U OTBETCTBEHHOMN JEATE/ILHOCTH;

6) TOnepaHTHOE CO3HAHHE W MOBEJICHHE B NMOJHKY/LTYPHOM MHpE, FOTOBHOCTh M CIOCOOHOCTh BECTH IHANOT C
JAPYIUMH JIHOABMH, OOCTUraTbk B HEM B3aMMOIIOHHMaHHA, HaXOJHTh OGLLIHC LHCJIH W COTPpYAHHYATh ANA HX
JOCTHXEHHUS,

7) HaBBIKH COTPYAHMYECTBA CO CBEPCTHHKAMHM, I€ThMM MIIAJILIEr0 BO3PACTA, B3POC/ILIMU B 00pasoBarTe/bHOM,
001IeCTBEHHO MOJIe3HOM, YueOHO-HCCNe10BaTeTbCKOM, NMPOEKTHON W APYTUX BHAAX AEATEILHOCTH;

8) HpaBCTBEHHOE CO3HAHHE H MOBEJIECHHE Ha OCHOBE YCBOEHHA 00LIEYENOBEYECKHX LIEHHOCTEIH;

9) roTOBHOCTL M CMOCOGHOCTh K 0GPA30BaHHIO, B TOM YHC/IE CaM000pa3oBaHuIo, Ha MPOTAKEHUH BCeH KH3HM;
CO3HATE/IbHOE OTHOIIEHHE K HENpephbiBHOMY 00pa3’oBAaHHMIO Kak YCIOBMIO YCTeuiHoi mpogeccuoHanbHol
o611eCcTBEHHON [1eATeIbHOCTH;

10)3cTeTHYECKOE OTHOIIEHHUE K MHPY, BKJIHOYas 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOrO TBOPUYECTBa, CTIOpPTa,
00LEeCTBEHHBIX OTHOLIEHHH,

1 1)npunsTHE W peanusaumus LeHHOCTel 310poBoro u GezonacHoro obpasa *KU3HH, NOTPEGHOCTH B PUIHYECKOM
CaMOCOBEpIIEHCTBOBAHNHM, 3AHATHAX CMOPTHBHO-03/I0POBUTEILHON [AEATENbHOCTbIO, HENPUATHE BPE/HBIX
NpPUBBIYEK: KypeHHs, YIIOTPeGIeHHs alKoro/is, HapKOTHKOB;

12)6epexHoe, OTBETCTBEHHOE M KOMINETEHTHOE OTHOLIEHHE K (PH3UYECKOMY M NICHXOJIOrHYECKOMY 310POBbIO,
Kak coOCTBEHHOMY, Tak W ApYrUX oJeli, yMeHHe 0Ka3blBATE MEPBYIO OMOLLb;

13)oco3nannsiii BeIGop Oyayiueii mpodeccuu i BOIMOXKHOCTEH peann3auuu cOGCTBEHHBIX HKHU3HEHHBIX MIAHOB;
OTHOIIEHHE K NPOQECCHOHANBHOM [IEATENBHOCTH KAK BO3MOXKHOCTH YYacTHS B PEIIEHHH JIHYHBIX,
06I1IeCTBEHHBIX, rOCY1aPCTBEHHBIX, 06IIeHALMOHANBHBIX TTPOGIEM;

14)c(opMHPOBAHHOCTD  IKOJIOTHYECKOTO  MBIIUIEHHA, MOHHMMAHHA BIHMAHWA COLMAJIBHO-3KOHOMHYECKHX
MPOLIECCOB HA COCTOAHHE MPHPOJHON M COLMATBHOM cpe/bl, NPHOOPETEHHE OMbITA IKONOTOHANPaB/IeHHOMH
JIeATeNbHOCTH;

15)OTBETCTBEHHOE OTHOLIEHHE K CO3JAHMI0 CEMbH HA OCHOBE OCO3HAHHOTO MPHHATHA LEHHOCTEl ceMeiiHOH
WHUIHH,

* K METANpeJIMEeTHbLIM PE3y/ILTATAM 0CBOEHHH OCHOBHOMH ofpa3oBaTe/bHOI NporpaMMmbli:

1) yMeHHe CamOCTOSTENIbHO ONMPENENATh UENM JEATEJbHOCTH M COCTABIATH [UIAHBl JATENbHOCTH;
CaMOCTOATENbHO OCYILECTBIISATh, KOHTPOJNMPOBAaTh W KOPPEKTHPOBAaTh [EATENLHOCTb; MCMOJIb30BATL BCE
BO3MOHBIE PECYPChl [UIA AOCTHXKEHHMA MOCTABICHHBIX LENEH M peann3allii NIaHOB JeSTelLHOCTH; BbIGHpaTh
YCMEIIHBIC CTPATETHH B PA3THYHBIX CUTYALIHAX,

2) yMeHMe MPOAYKTHUBHO OGIIATHCA M B3aHMOMIEHCTBOBATE B MPOLIECCE COBMECTHOMN A€STENLHOCTH, YUHTLIBATh
NO3HMIMH APYTrUX YYACTHHKOB JESTeNLHOCTH, 3G (HeKTHBHO pa3pelaTs KOH(IHKTEL,




3) BhnajeHue HaBbIKAMM NMO3HABATENLHOM, Y4eOHO-HCC/IEIOBATE/ILCKOM W NPOEKTHON AEATENbHOCTH, HABbIKAMH
paspeiuenns mnpobneM; CrmocoOHOCTh M TOTOBHOCTH K CAMOCTOATENBHOMY TOMCKY METOJ0B pelieHHd
MpaKTHYECKUX 3a/1ay, NPHUMEHEHHUIO Pa3IHYHbIX METO/I0B MO3HAHKA;

4) roroBHOCTh M CHOCOGHOCTL K caMocTosTelbHOW WHGOPMALMOHHO-TIO3HABATENLHON AeATE/IbHOCTH,
BNAJICHHE HABbIKAMH MoOJydeHus HeoOXxoaumol HHpOpMauMH M3  CcloBapeil pasHbIX THMOB, YMEHHe
OPMEHTHPOBATLCA B Pa3IMYHBIX HCTOYHHKAX HMH(MOPMAUMH, KPUTHYECKH OLEHHBAaTh W WHTEPNpeTHpOBATh
1HGOPMALIHIO, MONTYHaeMYIO W3 PAa3IHUHbIX HCTOUHHKOB,

5) yMeHHe MCMOJIb30BaTh CPEACTBA HHPOPMALMOHHBIX U KOMMYHHMKALIHOHHBIX TexHosorui (nanee — UKT) B
PELIEHHH KOTHMTHBHbIX, KOMMYHWKAaTHBHBIX M OPraHM3alMOHHBIX 3anau ¢ cobmonenneMm TpeGosaHmil
IPrOHOMMKH, TEXHHKM 0€30MacHOCTH, THIHEHbI, pecypcocOepexeHus, NpaBoBbIX W 3TUYECKUX HOPM, HOpM
uHpOpMaLHMOHHOH Ge30MacHOCTH;

6) yMeHMe onpeaenATh Ha3HA4YeHHe U QYHKIIMM Pa3THYHBIX COLMATIbHBIX HHCTHUTYTOB;

7) yMeHHe CaMOCTOATENLHO OLEHHBaTh W NPHHMMATh PELUCHHMs, ONpEIelsIOlINe CTPaTeruio MoBeAeHHs, C
YHETOM IpaskAaHCKHX H HPaBCTBEHHLIX LeHHOCTEl;

8) BiageHHe A3BIKOBBIMHM CpPEICTBAMH — YMEHME ACHO, JIOTHYHO M TOYHO H3/araTh CBOIO TOUKY 3PEHHS,
MCIIO/Ib30BaTh A/IeKBATHBIE A3LIKOBLIEC CPEACTBA,

Q) BrajeHWe HaABBIKAMH [03HABATENLHON pedUIeKCHM Kak OCO3HAaHHA COBEPIUAEMbIX ACHCTBHA M
MBIC/IMTE/IbHBIX [POLIECCOB, WX Pe3yNbTaTOB W OCHOBAHMI, rpaHMLl CBOEr0 3HAHWA M HE3HAHWA, HOBBIX
no3HaBaTeNLHEIX 3a/1a4 U CPEJICTB HX IOCTHKEHHS,

* K MPeAMETHBLIM pe3yJbTaTaM O0CBOCHHS 0CHOBHO# 00pa3oBaTe/ibHOM NPOrPaMMbl, OTHOCALIIHMCS K
yueGHOMY npeamMeTy « XHMHA»:

— Ha 6a30BOM ypoBHe:
1) copMHPOBAHHOCTL MpPEICTABICHUH O MECTe XMMHMM B COBPEMEHHOH HAYYHOI KapTHHE MHpa; NOHHMaHHE
ponu XMMHM B (OPMHPOBAHHM Kpyro3opa M (YHKLHMOHAIBHOH TIPaMOTHOCTH 4YENOBEKa /I PELICHHA
NpakTHYeCKHX 3ajau;
2) BnageHHe OCHOBONONArAlOUIMMH XMMHYECKHMH MOHATHAMH, TEOPHAMH, 3aKOHAMH M 3aKOHOMEPHOCTAMM;
YBEPEHHOE 110/1b30BaHHE XUMHYECKOH TEPMHUHONOrHEH H CHMBOIHKOI;
3) BnajeHHe OCHOBHBIMHM METOJAMH Hay4HOro MO3HAHMA, MCTIONb3YEMBIMHM B XMMHM: Hal/ioeHHe, OMHCaHue,
U3MEpEHHe, IKCIEPUMEHT; yMeHHe obpabaThiBaTh, OOBACHATH PE3yNbTaThl MPOBEICHHLIX OMBITOB W JenarTh
BLIBO/IbI; FOTOBHOCTb H CIOCOGHOCTh MIPUMEHATH METO/IbI [O3HAHKSA NPH PEIIEHHH NPAKTHYECKHUX 3a/1ay;
4) chOopMUPOBAHHOCTb YMEHMSA [aBaTh KOJMYECTBEHHbIE OLEHKH M MPOBOAMTL PacueTbl MO XHMHYECKMM
thopMynaMm H ypaBHEHHAM;
5) BhajeHHe MpaBHIaMH TEXHUKH 0e30MacHOCTH NMPH HCMOIb30BaHUH XMMHYECKHX BELIECTB;
6) copmMupoBaHHOCTE COGCTBEHHOH MO3HLUHMH MO OTHOIIEHHIO K XHMMUECKOH WH(OpMaiuu, nomyuaemoii u3
pa3HBIX HCTOYHWKOB, :
7) nns oBydaroIMXCs C OrpaHHYeHHbIMH BO3MOXKHOCTAMHM 3[0POBbsS OBJAJCHHE OCHOBHBIMH JOCTYMHLIMH
METOJaMH HaYYHOTO MO3HAHHS;
8) ans crmembix M cnaGOBHMAAIMX OOYHAIOIIMXCA OBJMAJICHME NPABHIAMH 3aMHCH XHMHYECKMX Qopmyn ¢
HCIIO/Ib30BAHHEM penbedHo-ToHEeYHOH CHCTEMBI o0o3HaueHHH JL. Bpaiins;
— Ha yrny6/ieHHOM YpOBHe:
1)  chopMHPOBAHHOCTL CHCTEMBI 3HAHHH 00 0OIIMX XMMHYECKHX 3aKOHOMEPHOCTHAX, 3aKOHAX, TEOPHAX;
2) chopMHPOBAHHOCTL YMEHMI HCCIIe/10BaTh CBOMCTBA HEOPraHHYECKHX W OPraHWYeCKUX BELLEeCTB, OObACHATH
3aKOHOMEPHOCTH TIPOTEKaHUs XHMHYECKHX Peakluii, MPOrHO3NPOBATH BO3MOXKHOCTb HX OCYIIECTBICHHS;
3) BrnajeHHe YMEHHAMH BBIJBHIaTh THIIOTE3bl HA OCHOBE 3HAHMIt O COCTaBE, CTPOCHHWH BELIECTBA M OCHOBHBIX
XHMHYECKHX 3aKOHAX, IPOBEPATh MX IKCTIEPHMEHTAIbHO, GOPMYIUPYS LIEb HCCIIEA0BAHNS;
4) BJaJICHUE METOoJaMH CaMOCTOATE/ILHOIO IUIAHHPOBAHHA W IIPOBEACHHA XHMHHCCKHX JKCINEPHUMEHTOB ¢
cobmonesuemM npaBun  GesonmacHoit paGoThl ¢ BemecTBaMM M jabopaTopHbIM  000pyaOBaHHEM;
c(OpMHPOBAHHOCTh YMEHUIi ONUCAHMS, AHAIM3A M OLIEHKH [0CTOBEPHOCTH T10/1y4E€HHOr0 pe3ynbTaTa;
5)  cOpMHPOBAHHOCTL YMEHHI MPOTHO3MPOBATh, AHANIM3MPOBATL M OLEHMBATH C MO3MLMA SKONOTHYECKOH
6e30MacHOCTH MOCNEACTBUSA GLITOBOH W NMPOH3BOACTBEHHOMN J1eSTe/ILHOCTH YeJloBeKa, CBA3aHHOI ¢ nepepaboTKoi
BELLECTB.

Inanupyembie pe3yabTaThl OCBOeHHS yueGHOro npeamMera « XHMHs» Ha yraybiaeHHOm
ypoBHe cpeaHero obuero ofpasoBaHus

1.1. Tlnanupyemble JTHYHOCTHBIE PE3YJIbTATHI 0CBOEHUS yueOHoro npeamera «Xumus» Ha yraybaednom
YpOBHe,

[NaHUpyeMBIMH THYHOCTHBIMU Pe3yNbTATaAMK B PaMKaX OCBOEHHS yueGHOro npeamera «Xumus» Ha yriyGieHHOM
YPOBHE ABNAIOTCSA:

1)

B cpepe oTHOWEHHIT obyualomuxes K cebe, K CBOEMY 310POBLIO, K MO3HAHUIO cels:




— MpPUHATHE M peanu3alMio LEeHHocTel 31opoBoro u GesonacHoro opasa *H3HM, OEpexHOE, OTBETCTBEHHOE W
KOMIMETEeHTHOE OTHOLIEHHe K COOCTBEHHOMY (PM3MYECKOMY H MCHXOJIOTHYECKOMY 310POBbIO;

— HENpPHATHE BPEIHbIX MPUBBIYEK: KYPEHHUSA, YIOTPeGIEHHS aJIKOr0/I, HAPKOTHKOB;

2) B chepe oTHOWEHHH 00Y4alOMHXCA K OKpYXalLIeMy MHDPY, K KHBOI npHpoae, XyI10’kKeCTBeHHOI
KYJIbType:

— MHPOBO33peHHe, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHA HayKH, 3HAYMMOCTh HayKH, FOTOBHOCTL K
HAaYYHO-TEXHHYECKOMY TBOPYECTBY, BlaJIcHHE J0CTOBEPHOI HHpOPMALMel O NepeloBhIX JOCTHIKEHUAX M OTKPBITHAX
MUPOBOH M OTEUECTBEHHOI HayKH, 3aHHTEPECOBAHHOCThL B HAYYHBIX 3HAHUAX 00 yCTpoiicTBe MUpa U o0bllecTBa;

— TOTOBHOCTE M CHOCOGHOCTL K OGpa30BaHMIO, B TOM uuclie camM00Gpa3oBaHMIO, HA NMPOTHKEHUM BCei JKM3HM;
CO3HaTe/NbHOE OTHOILIEHWEe K HenpepeiBHOMY 00pa30oBaHMIO KaK YCIOBMIO YcHelHol npodeccHoHanbHOi ©
o61iecTBEHHOI 1eATEeNLHOCTH;

— JKOJlorHYeckas KylnbTypa, GepexHoe OTHOIIEHHE K POJHOI 3emie, npupoJHeiM GoratctBam Poccun M Mupa,
MOHUMaHHe BJIHAHHSA COLMANIBHO-IKOHOMHUYECKHX IPOLECCOB HA COCTOSHHE MPHUPOIAHONW M COLMAaNbHON cpesl,
OTBETCTBEHHOCTH 3a COCTOSHUE TMPUPOJHLIX PECYPCOB, YMCHl'{ﬁ W HABLIKOB pPasyMHOIro MNpUpoaAONOJab30BaAHUA,
HETEPNMMOr0 OTHOLIEHHMA K [eHCTBMAM, MPHUHOCALIMM Bpel JKOJOrMHM; npHoOpeTeHue OomnbiTa 3KOIOro-
HanpaBsJIEHHOH 1€ATe/bHOCTH,

3) B cepe oTHOW eHHIT ofyyalomnxes K Tpyay, B chepe couHATLHO-IKOHOMHYECKHX OTHOLIEHHIT:

— oco3HaHHkIH BeIGOp Gyayueii npodeccun Kak MyTh ¥ CHOCOO peann3aluu COOCTBEHHBIX KU3HEHHBIX /1aHOB;

— TrOTOBHOCTE O0Y4arolMXcs K TPYLOBOH npodeccHOHaNbHON AEATENBHOCTH KaK K BO3MOMHOCTH Y4YacTHs B
PelIeHHH JIHYHBIX, 00LIECTBEHHBIX, TOCY1aPCTBEHHBIX, 00lIeHALIMOHATBHBIX NTPOGIeM;

— noTtpe0HOCTh TPYAMTHCH, YBa)KEHWE K TPYAY H JIIOAAM TpyJAa, TPYAOBBIM [OCTHXKEHHAM, 100pOCOBECTHOE,
OTBETCTBEHHOE M TBOPYECKOE OTHOLIEHHE K Pa3HbIM BHIaM TPYIOBOH 1eATeIbHOCTH.

1.2. [lnanupyembie MeTanpeAMeTHbIE pe3yabTaThbl 0cBoeHHA yuyeGHOro npeamera « XHMHA» Ha yriaybaeHHOM
YpOBHe
[InaHupyeMble MeTanpeaMeTHbIe pe3y/bTaThl B paMKax OCBOEHHS y4eOHOro mpeamera «XHMHA» Ha yriayOlneHHOM
YpOBHeE IpeJCcTaBIeHbl TPEMA MPYNNaMi YHUBEPCANbHBIX y4eOHbIX aeficTBuil (YV/]).
1. PerysisTHBHBIE YHHBepcalbHble YueGHble aeficTBHSA
BBIMyCKHHK Hay4HTCS:
— CaMOCTOATENBHO OMpeNeNATh LeNH, CTaBHTh W (QopMynupoBaTh coOCTBeHHBIE 3a1auM B 00pa3zoBaTenbHOM
JEATENBHOCTH M KHM3HEHHBIX CHTYALHSAX;
— OLCHHMBATb peCcypcChbl, B TOM 4YHCIIE BpEMA U JApYrue HEMATCpHAJIbHLIE PCCYPChI, HBO6XOHHMLI€ I8 JOCTHKCHHA
NOCTABJIEHHOH paHee LEeNH;
— COMNOCTABNATH UMEIOLIHECs BO3MOXKHOCTH W HeOOXOAUMBIE [UIA JOCTHKEHHUSA LIEJTH PECYPChI;
— OpraHu3oBeIBATE 3¢ GEeKTHRHBIN NOUCK pecypcoB, HEOOXOAUMBIX IS AOCTHXKEHHSA NOCTaBIEHHOI LenH;
— OMnpeneNATh HECKONbKO MyTel 10CTHKEHHA MOCTaBIEHHOH Leny;
— BbIOMpaTh ONTHUMANBHBIH MyTh JOCTHXEHMS LenHd ¢ yd4eToM 3G¢EeKTMBHOCTH PACcXOJ0BaHHA PECYpCOB H
OCHOBBIBAACH Ha COOOPaKEHHUAX ITHKH H MOpPAIH,;
— 3a/1aBaTh NapaMeTPbl U KPUTEPHH, N0 KOTOPBIM MOMKHO ONpPEJIENNHTh, YTO Lejb JOCTHIHYTA;
— COMNOCTAB/IATh NOTYYEHHBIH Pe3yNbTaT JEATENLHOCTH C MOCTABIEHHOMA 3apaHee Lebio;
— OLEHHBaTh MOC/IEACTBUA JOCTHKEHUA TOCTaBJIEHHOH LENH B AEATENBHOCTH, COOCTBEHHOH MKM3HH H KH3HH
OKPYXaloLHX JTH0eH.
2. Ilo3naBaTe/ibHbIe YHHBEpCa/IbHbIE YueOHbIe NeiicTBHSA
BEIMYCKHUK Hay4yHTCA:
— KPUTHYECKH OLIEHUBATh U HHTEPNPETHPOBATh HH(YOPMALIHIO C Pa3HBIX MO3HUILHIA;
~—— pacno3Hasath U GHUKCHPOBATH MPOTHBOPEHHSA B HHYOPMALIHOHHBIX HCTOUHHKAX,
— HCNOJb30BaTh pPa3jIM4HbIE MOJEJIbHO-CXEMATHYECKHUE CpeacTBa A NMPEACTABICHUA  BBIABJICHHBIX B
HH(pOPMALIMOHHBIX HCTOUHHKAX MPOTHBOPEUHIL;
— OCYIIECTBJIATh pPa3BepHYThIH HHAOPMALMOHHLIH MOMCK W CTABUTh Ha €ro OCHOBE HOBble (yueOHble H
ﬂOSHaBaTEIlLHI:Ie) 3aavu,;
— HCKaTh M HAXOJAHUTh 00001IeHHbIE crIOcO0bI pelleHHs 3a1ay,
— [NPHBOAHUTb KPHTHYECKHE ApryMEHTbl KaK B OTHOLLICHHH co0cTBEHHOTO CYHKIACHHA, TAK H B OTHOLUCHHH AeHCTBHI M
CYXKIEHHH Apyroro;
— QHAIH3MPOBATh K NpeoOpa3oBbIBaTh NPOOIEMHO-TIPOTHBOPEUHBLIE CHTYALIMH;
— BBLIXOJIMTEL 3@ PAMKH YueOHOro mpeameTra M OCYILIECTBIATh LieJIeHaNpaBIeHHbI NMOMCK BO3MOXHOCTH IIWPOKOTO
nepeHoca CpeiCcTB H cnoco0oB AeHCTBHA;
— BBICTPaHBaTh MHIMBU/IyalbHYI0 00pa3oBaTelbHYK TPAGKTOPHIO, YUWThIBAs OrPaHMYEHHs CO CTOPOHbI JPYIHX
YYaCTHHKOB U PeCypCHbIE OrpaHH4EHHS,;
— MEHATh M YIepiKMBaTh pa3Hble NO3ULMM B NO3HABATENbHON AeATENBHOCTH (OBITH YYEHMKOM M YUHTE/EM,
(opmynupoBath 06pa3oBaTENbHbIN 3aNpOC W BBIMOJHATE KOHCYJLTATUBHBIE (YHKIHH CaMOCTOATENLHO; CTABMThH
npoGneMy 1 paGoTaTh HaJl €e pelieHHeM; YIPaBIATE COBMECTHOMH MO3HABATE/ILHOMN AeATEILHOCTRIO M MOAYMHATELCS).
3. KoMMyHHKATHBHBIe YHHBepcaIbHbIe yuebHble AeiicTBHSA
BeinyckHHK HAy4HTCA:




— OCYIIECTBNATh JENOBYI0 KOMMYHMKALMIO, KaK CO CBEPCTHHKAMM, Tak W €O B3POCAbIMH (Kak BHYTpH
ofpa3oBaTenbHO# OpraHU3alliK, Tak M 3a ee npeienamu);

— MpH OCYLIECTBJEHHH IPYNNOBOH paGoThl ObiTh KaK PyKO- BOAWTENEM, TAK M YICHOM MNPOCKTHOH KOMaHIbl B
PasHbIX POJIsiX (FeHEPAaTOPOM /e, KPUTHKOM, HCTIONHHUTENEM, NIPE3EHTYIOLNM 1 T. 11.);

— pasBepHYTO, JIOTHYHO M TOYHO W31araTh CBOK TOYKY 3PEHHS C MCMOJbL30BAHWEM a/€KBATHBIX (YCTHBIX H
NHUCbMEHHBIX) A3bIKOBBIX CPE/ICTB,

— pacno3HaBaTh KOH(IHKTOreHHbIE CHTYALIMH H NPEJOTBPAIIATh KOHIUKTEI 10 MX aKTHBHOM a3kl

— KOOPJMHHPOBATh W BBINOJIHATE PAGOTY B YCIOBHAX BUPTYAILHOIO B3aUMOJEHCTBUA (M/IM COYECTAHNS PEalibHOTO H
BHPTYa/LHOTO);

— COrJIaCOBLIBATH MO3MIIMK YJIEHOB KOMaH/bI B IpOLECCe paﬁOTb] HaJ 00LIKUM HpOﬂ)fKTOpre[IIEHHCM;

— MpeAcTaBNATh MyGIUYHO Pe3Y/IbTaThl MHAMBUIYAILHON U rpyNNoBoOi AeATENLHOCTH, KAK MEpel 3HAaKOMOH, Tak
rnepea He3HAKOMOI ay IMTOpHEit;

— nonfupaTh NAapTHEPOB JUIA [ENOBOH KOMMYHMKAaUMHM, HCXO4s W3  CcOOOpaweHWH pesylbTaTHBHOCTH
B3aMMO/EHCTBHUA, & HE JIMYHBIX CHMITATHI;

— BOCTIPHHHMATh KPUTUYECKHE 3aMEUaHHA KaK pecypc COOCTBEHHOrO pa3BUTHS;

— TOYHO M eMKO (POpMYJMpOBaTh KAk KPHTHYECKHE, Tak M OA00pUTE/bHbIE 3aMe4aHns B aapec ApYrux J0IeH B
paMmKax J1e10Boii u 06pa3oBaTeIbHON KOMMYHHKALMH, H36eras Mpy 3TOM JTMYHOCTHBIX OLEHOUHBIX CYXICHHH.

1.3. MlnauupyeMble NpeAMeTHbIE Pe3ybTaThl 0cBoeHHs ydeOHoro npeamera «XHMH#A» Ha
yriay8/ieHHOM YpoBHe.

B pesynbTare usyueHus yueGHOro npeaMeTa « XHMHs» Ha YPOBHE cpeHero obiiero oopa3oBaHus
BLINYCKHUK HA yriy06/ieHHOM YPOBHE HAYYHTCS:
— packpbiBaTh Ha MPHMEpPax poJb XMUMHM B (POPMUPOBAHHM COBPEMCHHOIN Hay4HOH KapTHHHI MHpa H B
NMPaKTHYECKOM JeATeTbHOCTH YE/IOBEKa, B3aMMOCBA3b MEXKIY XMMHEH U IPYrHMH eCTECTBCHHBIMH HAYKaMH;
— COMOCTAB/IAThL HCTOPHYECKHE BEXH Pa3BUTHA XHMHH C HCTOPHYECKHMH MEPHOJaMH Pa3BUTHA MPOMBILIIEHHOCTH H
HAayKH JUIA MPOBEAEHHUS aHA/IM3a COCTOAHMA, MyTell pasBUTHA HAYKH H TEXHOIOTHIT;
— aHANIM3UPOBATh COCTAB, CTPOCHHE W CBOWCTBA BEIIECTB, MPUMEHSS MOJIOKEHNUS OCHOBHBIX XMMHUYECKHX TEOpHI:
XHMHYECKOTO CTPOEHMs OpraHM4ecKMx coemuHenuii A. M. Bymieposa, cTpoenus atoma, XWMHYECKOH CBA3H,
INMEKTPONIMTHYECKON JHCCOLMALIMH KMCIOT, OCHOBaHUM M COJNEH, a TakkKe yCTaHABIHBATh NPHYHHHO-CIEACTBECHHbIC
CBSI3M MEX/Y CBOMCTBAMM BEIIECTBA H €r0 COCTABOM H CTPOCHHEM;
— MpHMEHATH MNpaBUia CHCTEMAaTHYECKOH MEeXAYHapoIHOH HOMEHKIATYpel Kak CpeACTBa pasinyeHHs H
HAEHTH(QHKALKH BEUIECTB 110 HX COCTABY H CTPOCHHIO;
— COCTaBJIATH MOJIEKY/IAPHBIE H CTPYKTYpHbIe (OPMY/Ibl HEOPraHHYECKUX W OPraHWYeCKHX BELLECTB Kak HOCHTE el
HHGOPMALMK O CTPOEHHH BENIECTBA, ero CBONCTBAX H MPHHAIEKHOCTH K ONPE/IE/ICHHOMY KIacCy COeMHEHUH;
— OOBACHATH NpPUpOAY M crnocobbl 06pa3oBaHMs XMMHYECKOH CBA3M: KOBaNeHTHOH (MonmspHO, HEMNoAPHOIT),
HOHHOH, METAJJIMYECKOI, BOJOPO/HOIH C L1e/bl0 ONPeENeHHs XHMHYECKONH AKTHBHOCTH BEILECTB;
—  XapakTepu3oBaTb (PM3HYECKME CBOHCTBA HEOPraHWYECKMX W OPraHMYECKMX BEUIECTB W YCTaHABIUBATDL
3aBUCHMOCTh (DH3HYECKHX CBOMCTB BEIIECTB OT THMA KPUCTAILIHYECKOH PeIIeTKH;
—  XapaKTepH30BaTh 3@KOHOMEPHOCTH B HM3MEHEHHH XHMHYECKHX CBOJCTB [MPOCTHIX BELIECTB, BOJOPOAHbLIX
cOeIMHeHHH, BRICIIHX OKCHIOB H FMIPOKCH/IOB;
—  NpMBOAMTH TPHMEPbl XMMHUECKMX PEaKlMil, pacKpbIBAOUIMX XapaKTepHble XMMWUECKHE CBOHCTBA
HEOPraHMYECKUX M OPFAHHYECKHMX BEIIECTB H3YYEHHBIX KJIACCOB € LEMbIO MX HACHTH(HHKALIH H 00BACHEHHA obnactH
MpUMEHEHHS;
— onpeiensTh MEXaHM3M PpeaKUMM B 3aBUCMMOCTM OT YCIOBHH MPOBENCHHA pPEakUMH M MPOTHO3NUPOBATH
BO3MOXHOCTb NPOTEKAHNA XHMHUECKHUX PEaKlMii Ha OCHOBE THIA XUMHYECKON CBA3M M aKTHBHOCTH PEAreHTOB;
— YCTAaHAB/MBATH 3aBUCHMOCTb PEAKUMOHHON CrocOOHOCTH OpPraHMYECKHX COeJIMHEHHH OT XapakTepa B3aHMHOIro
BIIUAHHA ATOMOB B MOJIEKYJIaX C LIEJIbIO POTHO3UPOBAHMSA NMPOAYKTOB PEaKLIMH,
— yCTAaHAB/IMBATH 3ABHCHMOCTb CKOPOCTH XHMHYECKOH pEakuMH M CMELICHHA XHMHYECKOTrO paBHOBECHS OT
pa3TUYHBIX (AKTOPOB C LEJBIO ONPEIECHHs ONTHMANILHBIX YC/I0BHH NPOTEKAHHA XHMHYECKUX NPOLIECCOB;
—  YCTAHABIMBATHE TEHETHHECKYIO CBA3b MEXy K/AcCaMH HEOPraHWYecKMX M OpraHMYeCKHX BEIIECTB Juis
of6ocHOBaHHA npuHunnua.m,Hoﬁ BO3MOXHOCTH MOJTYHCHHA HEOPraHW4eCKHX H OPraHH4Y€CKHX coeHHeHHH 3a1aHHOTO
cOCTaBa U CTPOEHHUS,
— noAGUPATh PeareHThl, YCIOBHS M ONPEIEATh NPOAYKTEl PEaKLMii, NO3BONAIOUMX peann3oBaTh NabopaTopHbie U
MPOMBILLIEHHBIE CIOCOOBI MOJTYYEHHA BAXKHEHIINX HEOPraHHYECKHX H OPraHMYECKHX BELIECTB;
— OnpenenATh XapakTep CPellbl B Pe3yNbTaTe IMAPONH3A HEOPTAHWYECKHX M OPraHMYeCKHMX BELIECTB W NPUBOAMTL
MPHMepbl TMIPONHM3A BEWIECTB B [OBCEIHEBHOH XM3HM uesioBeka, OHONOrHYecKMX OOMEHHBIX mpoleccax H
NPOMBILLIEHHOCTH,;
— NPHBOIMTH MPHMEPhI OKHCIMTELHO-BOCCTAHOBHTE/LHBIX PEaKLUi B MPHPOJIE, MPOU3BOCTBEHHBIX MpoLEccax u
KUIHENEATENLHOCTH OPraHU3MOB;
— 0BOCHOBLIBATH MPAKTHYECKOE MCIONL30BAHHE HEOPTAaHWYECKMX M OPraHMYECKHMX BELIECTB M MX peakuuii B
MPOMBIILIEHHOCTH U OBITY;
— BBINOJHATE XHUMHYECKHUIl JKCIEPMMEHT MO PACMO3HABAHMIO M MOJNYYEHHIO HEOPraHM4MECKHX H OpraHHYECKHX
BEIIECTB, OTHOCALIMXCA K PA3THYHLIM K/IACCaM COEIHHEHHH, B COOTBETCTBHH C MPAaBHIAMK U NpuemMami Ge3onacHoi
paboThl ¢ XMMHYECKHMH BEILECTBAMH H J1abopaTopHbIM 000py/10BaHHEM;




— MPOBOJMThL PacyeThl Ha OCHOBE XMMHYECKMX (OpPMYN M YpaBHEHMil peakuuii: HaXOXKIECHHE MOJICKYIAPHOH
(hopMyJIbl OPraHWYECKOro BEILECTBA M0 €ro NJIOTHOCTH M MAcCOBBIM I0/IAM 3IEMEHTOB, BXOJALLHMX B €ro COCTaB U/IH
Mo MPOAYKTAM CrOpaHMsA; PacyeThl MacCOBOW J0JH (Macchl) XMMHYECKOrO COCIMHCHHMA B CMECH; pacueThl Macchl
(o6beMa, KONMHECTBa BEILECTBA) MPOAYKTOB PEAKLMH, €ClIM OIHO W3 BEIECTB JaHO B W30bITKE (MMEeT NnpUMecH);
pacueTsl MaccoBoif MM OOBEMHON [JONH BBIXOJA@ TIPOAYKTA PEAKLMHM OT TEOPETHYECKH BO3MONKHOIO; PacdeThl
TENnJ0BOro 3exra peakuuy; pacyeTbl 0OBEMHBIX OTHOIIEHHUH ra30B NPH XHMUYECKHX PeakLHsiX; pacyeTbl Macchl
(o0beMa, KONHYECTBA BELUIECTBA) NPOJYKTa peaklMH, €Ci OJIHO M3 BEILECTB aHO B BHJIE PACTBOpA C ONpele/IeHHOH
MaccoBoii Jo/eH pacTBOPEHHOTO BELIECTRA,

— HCMOIb30BATh METO/L! HAYUHOTO MOIHAHMS: AHAIH3, CHHTE3, MOJIEJIMPOBAHWE XUMUYECKUX MPOLIECCOB U ABIEHHH
MpU pelieH|H yueGHO-HCCe0BaTeIbCKNUX 3a/1au N0 W3YUEHHIO CBOWCTB, Croco0OB MoMyYeHHs W pacno3HaBaHuA
OpPraHHYECKHUX BEILECTB;

— BnafeTh npaBuiamMM GesonacHoro ofpalleHHs ¢ eIKHMH, FOPIOYHMMH M TOKCHYHBIMH BELIECTBAMH, CPEACTBAMH
OBITOBOM XUMHH;

— OCYIIECTBIATh MOMCK XHMHYECKON HH(OOPMALHK MO Ha3BaHMAM, MACHTH(HKATOPAaM, CTPYKTYPHbIM (opMynam
BELIECTB;

— KPHTHMYECKH OLEHHBATh W WHTEPNPETUPOBAThL XMMHYECKYHO HH(GOPMALMIO, COAEPKALLYIOCS B COOOLICHHAX
cpeacTB MaccoBoii HHbopMaLuK, pecypcax MHTepHeTa, HAy4HO-NONYIAPHLIX CTAThAX ¢ TOYKU 3PEHUA ECTECTBEHHO-
Hay4HO!H KOPPEKTHOCTH B LIEJIAX BhIABICHHA OIMOOYHBIX CYkAeHUH 1 GopMupoBaHus COGCTBEHHOT MO3HIIAM;

— HAXO/MTh B3aHMOCBA3M MEXIY CTPYKTYpo#l W dyHKUMel, NpUYMHON M creacTBueM, Teopuelt M hakramu npu
aHanu3e NpoBneMHBIX CHTYaluit 1 000CHOBAHHM MPHHUMAEMEIX PELEHUH HA OCHOBE XUMHYECKHX 3HaHHI;

— MpeACTaBAATh NMYTH pelleHHA rnobanbHbIX NpobieM, CTOSIIMX Mepe] 4YeNOBEYEeCTBOM, W TNEPCNeKTHBHBIX
HAMNPABJIEHUH Pa3BUTHA XMMHYECKHX TEXHOJIOrHH, B TOM YMC/Ie TEXHONOrHH COBPEMEHHBIX MATEPHANIOB C PA3IM4YHON
YHKLMOHAIBHOCTBIO, BO30GHOB/IAEMBIX MCTOYHHKOB ChIpbS, NepepaboTKM M YTHIM3ALMKM MPOMBILIICHHLIX H
OBITOBBIX OTXO/IOB.

BbinycKHHK Ha yriy6/eHHOM YPOBHE MMOJIY4YHT BO3MOKHOCTE HAYUHThCH!

— (opMyIHpOBaTh LENb HCCIENOBAHHA, BLIIBHUIATh M MPOBEPATH IKCNEPHMEHTANBHO THUIOTE3bl O XHMHYECKHX
CBOMCTBAX BELUECTB HA OCHOBE MX COCTABA M CTPOEHMs, MX CMOCOOHOCTH BCTYNaTh B XMMHUYECKHE PEaKLHH, O
XapakTepe ¥ NPOAYKTaX pa3lHYHbIX XHMHYECKHX PeaKLMii;

— CAMOCTOATENILHO IUVIAHHPOBAaTh W MPOBOAHTL XUMHMUYECKHE JKCMEPHMEHTHI ¢ cobmoaeHneM npasuil Ge3onacHoi
palGoThl ¢ BellecTBaMH M nabopaTopHeiM 000pYI0BaHHEM;

— MHTEpPNpeTHpOBaTh JaHHble O COCTaBeé M CTPOEHHM BEUIECTB, MOJYYEHHbIE C TMOMOLILIO COBPEMEHHBIX
(HU3UKO-XUMHYECKMX METO/IOB,

— OMMCBIBATh COCTOSHHE 3JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHbIX KBAHTOBO-MEXAHHYECKHX MPEACTaBICHHI O
CTPOEHHH aToMa JUIA 00BACHEHHA Pe3y/bTaTOB CEKTPAbHOTO @HAIN3a BELUECTB;

— XapakTepH30BaTh pPONb A30TOCOMAEPKALIMX TETEPOLMKIMYECKHX COEAMHEHUA W HYKIEHHOBBIX KHCIOT Kak
BaxkHeHIIMX OHOJOrHYECKH aKTHBHBIX BELLUECTB;

— MPOrHO3HPOBaTh BO3MOKHOCTh TMPOTEKAHWA OKMCIIMTE/ILHO-BOCCTAHOBHTENLHBIX PEAKLMH, JIekKallMX B OCHOBE
MPHPOAHBIX u MPOHU3BOICTBEHHBIX NpOLIECCOB.

Conepxanue yuebHoro kypca
10 - 11 knaccesl (204 4, 3 4 B HeleJTH0)

1. TeopeTH4ecKHE OCHOBBI XHMHH
1.1. Crpoenue BelecTsa

ATOMHO-MOJIEKY/IIpHOE YyeHHe. BellecTBa MONEKYJISPHOTO M HEMOJIEKYIAPHOro cTpoeHus. KauecTBeHHbIH H
KONH4eCcTBeHHBIN cocTaB BelllecTsa. MomapHas W OTHOCHTe/IbHAs MOJIEKYJIApHAs Macchl BelecTBa. MonkHas nons u
MaccoBas 10715 2IEMEHTA B BELLECTRE.

Crpoenne atoma. Hyknuasl, M3sortombl. Tumbl paauoaktusHoro pacriaga. TepmosiepHbiii cuHTe3. SaepHbie
peakiuu. [[puMeHeHHe paIHOHYKIU/IOB B MEIHLIMHE. MeTO/L MEYEHBIX aTOMOB.

CoBpeMeHHas Mojelb CTPOeHHs atoma. KoprycKynspHO- BONIHOBblE CBOHCTBA JneKTpoHa. KBaHTOBbIe 4uCra.
ATomHas opOurtans. PacnpeneneHue I/EKTPOHOB MO JHEPreTHYECKHM YPOBHAM B COOTBETCTBHH C NPHHLUMIIOM
HauMeHbLIel JHepruu, npasuioM XyHaa u npuHUHNoM [Taynu. OcOGEHHOCTH CTPOEHHS IHEPreTHYECKUX YpOoBHEdH
aTOMOB d-3/1eMEHTOB. DJIEKTpOHHAA KoHGHUrypauus atoma. KinaccHOHKALHA XHMHYECKHX JNEMEHTOB (s-, p-, d-, f-
JIeMeHTbI). JNIeKTPOHHBIE KOH(QHUIYpalkH NONOKHTEIBHBIX H OTPHLATEIbHBLIX HOHOB., OCHOBHOE H BO30YXKAEHHbIE
COCTOSHHUA aTOMOB. BaneHTHBIE 3IEKTPOHEL.

IMepuonuueckuii 3akoH. POPMYIHPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEACTABIECHHH O CTPOGHMM aToMa.
MupoBo33peHueckoe W HayuHoe 3HaudeHue Ilepwomuyeckoro 3akona JI. W. Menneneesa. Panuyc aroma.
3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB NpOCTBIX BELIECTB, BOJAOPOAHBIX COEAMHEHWH, BBICIIMX OKCHIOB M
THAPOKCH/IOB B IEPHOIAX U rpynnax. JeKTPOOTPHLATENbHOCTb.

XUMHYeCcKasi CBS3b, DNEKTPOHHAA NMPUPOA XHMHYECKOH CBA3M. Bunbl xumuueckoii ceasn. KosaneHnTHas cBs3b H ee
XapaKTePHCTHKH (IJHEPTHs CBS3W, JUIHHA CBS3H, BANGHTHBIM Yrosl, KPaTHOCTL CBA3H, MOMNSPHOCTL, MONAPH3YEMOCTS).
KopaneHTHas HEMonspHas M ronApHas cBf3bk. OOMeHHBIl M JOHOPHO-AKLENTOPHLIH MeXaHW3Mbl O0pa3oBaHMS
koBaneHTHOM monApHoi cea3n. [eomerpus Monekynbl. MoHHas cBa3b. Metaninyeckas cBssb. BonoponHas cessb M
ee BIMAHUE Ha CBOMCTBA BeulecTBa. MeXMONEKYIApHbIE B3aUMOIEHCTBHUA.




ArperaTHble COCTOSIHHS BeluecTBa. [a3el. ['asoBble 3akoHbl. YpaBHenue Knaiinepona—Menzeneesa. 3akoH
ABorazipo. 3akoH 0ObEMHBIX OTHOLUEHHH, OTHOCHTENBHAsA MIIOTHOCTh Ia30B.

Cpeanss MolspHas Macca CMeCH.

CrpoeHue TBEpIbIX TeNl: KpucTannuueckue v amopdubie Beulectsa. THIMBI KPUCTAITMYECKUX PEIIETOK: aTOMHas,
MOJNIEKYIApHas, WOHHas, MeTannuueckas. [Toustne o6 3nemeHTapHOil Auefike. 3aBUCHMOCTL (U3MYECKHX CBOMCTB
BEIECTBA OT THMA KpUCTAUIMYeckoi pewerku. [puunHel MHOrooGpasus eulects. COBpeMEHHbIE NPEACTABICHHUA O
CTPOEHHM TBEPLIX, XKUIAKHX U ra3000pa3HLIX BEILECTB.

Jlemoncrpaunn, 1. OGpasubl BEUIECTB MOJIEKY/ISAPHOTO M HEMONEKYNAPHOro cTpoeHus. 2. Bosrowka nopa. 3.
Mopenu Monekyan. 4. KpucrayiHueckue peteTku.

1.2. OcHOBHbIE 3aKOHOMEPHOCTH NMPOTEKAHUA XHMHYECKHX peakLHii

Knaccupukauuss XMMHYECKHX PeaKUHii M0 Pa3TUYHBIM NPU3HAKAM CpPaBHEHUs. ['OMOTeHHbie M reTeporeHHsie
peakumu. Knaccudukauus o 3xaky Ternosoro sddekra. O6patumeie u HeoOpaTumMsie peakunu. Katanntuieckne u
HeKaTalUTHYeCKHe peakuud. Peakuuu ¢ u3MeHeHHEM M Ge3 M3MEHEHMS CTENeHHM OKHCIEHUA 3/eMEeHTOB B
COEMHEHHAX.

Duepreruxa xumuuecknx peawkunii, Teruosolt et xumuueckolt peakumu. DHuoTepMuueckue U
IK30TepMHUECKHE peaklud. TepMOXHMWYeckHe ypaBHeHus. Tennora oOpasosanus seulecTsa. 3akoH [ecca u
C/Ie/ICTBHA W3 Hero. DHeprus cBa3u. [ToHaTHe o 3HTANLNUH. [ToHATHE 00 3HTpONMU. BTOpoii 3aKOH TePMOAMHAMHUKH.
®opmyna bonbimana. JHeprus ['HOOca H KPUTEPHH CAMONIPOH3BOIBHOCTH XMMHYECKOH peakLuH.

O6paTumble peakuun. Xumudeckoe paBHoBecue. Koncranta pasHosecus. [lpunuun Jle Illatense. PaBHoBecHbIe
COCTOSIHMA: YCTOHUMBOE, HeycToiuuBoe, OGespazmuunoe. CMelIEHME XHMMYECKOTO PaBHOBECHS TMOA AeHCTBHEM
pasTMyHbIX (AKTOPOB: KOHLEHTPALMH DEareHTOB WM NpPONYKTOB pPEakUMH, NABNEHHs, Temnepatypel. Ponb
CMELEHHs PaBHOBECHS B TEXHOIOIHYECKHUX MpoLeccax.

CKOpoCTh XHMHYECKHX peaKiHii, ee 3aBUCHMOCTh OT Pa3/IMuHbIX (HAKTOPOB: MPHPO/bI PEarnpyiolluX BEILECTB,
KOHLEHTPALMM PEearupyioliMX BellecTB, TeMIepaTyphl, HaIM4YMf KaTaju3aTopa, [UIOWAAH TOBEPXHOCTH
pearupyrouux BelecTs. Peakinn roMoreHHsle H reteporennbie. 3akon aefictayiowmx macc. [Tpasuno Bant-I' othda.
[TonsTue 06 3HEPrUH aKTHBALMK M 00 dHepreTudeckoM npoduine peakiuu. Katanuzatopsl 1 Kataaus. AKTHBHOCTb U
CENIEKTHBHOCTL KaTaju3aTopa. [OMOreHHelii M reTeporeHHblif katanui. Poib karaniuzaTopoB B npupone M
NPOMBIIIIEHHOM MPOU3BO/ICTBE.

®epMeHThl Kak GHOJIOrHYeCKHE KaTalH3aTopkl.

JlemoncTpaunn, |. DK30TEPMHYECKHE M JHIOTEPMHYECKME XMMHYECKME peakuuH. 2. TennoBbie ABICHHA MpPH
PacTBOPEHHH CEPHON KHUCNOTHI M aMMHaYHOMN CeMUTPLL. 3. 3aBHCHMOCTE CKOPOCTH Peakilii OT MPHPO/IbI BEIIECTB Ha
npuMepe B3aUMOAENCTBHA PAcTBOPOB PA3THYHBIX KHC/IOT OJMHAKOBOH KOHLEHTPALMH ¢ OJHHAKOBLIMH KYCOUKAMH
(rpaHynamH) UMHKA W OJMHAKOBBIX KYCOYKOB Pa3HbIX META/IOB (MAarHus, LMHKA, )KeJie3a) C pacTBOPOM COINAHOM
KHCIOTBL. 4. B3auMoseficTBHE pacTBOPOB CEpHOI KMCIOThI C pacTBOpaMM THOCYJb(aTa HATPUS pasiUuHOM
KOHLIEHTPALIWK ¥ TeMINepaTypsl. 5. 3aBHCHMOCTB 110/10KeHUs paBHOBecHS B cHcTeMe 2NO; «» NyO4 0T TeMnepatypbl.
JlaGopaTopHele onbIThl. 1. KaTanurHueckoe pasioxeHHe NEPOKCHIA BOAOPO/A.

1.3. PacTBopBI

Crnioco6bl BLIpakeHHsi KOTHYECTBEHHOT0 COCTABA PACTBOPA: MAcCOBAA J10/1 PACTBOPEHHOTO BELIECTBA (MPOLEHT
Hai  KOHLEHTpauMs), MOJAPHAaA  KOHLEHTpauusa. PacTBopenue  kak  (U3MKO-XMMMYECKHA  mpouecc.
Kpucrannoruaparsl

Jlucnepcubie cucrembl. Kosnonaubie pacTBopsl. HctuiHble pacTBopbl. [lucnepcHas (asa u AMCNEPCHOHHasA cpela.
CycneH3uu ¥ aMyabcHu. 3004 U resu. Onanecuenuns. dddexr Tunnans. Koarynsuus. Ceanmenrtauus. Cunepesuc.
Peakuuu B pacTBOpax 3/1eKTPoauToB. KauecTBeHHble PeakLMM Ha WOHBI B pacTBOpe. KHCIOTHO-OCHOBHbIC
BlauMojeiictBus B pactBopax. AmdorepHocts. HonHoe npousseneHne Boabl. Bomoponuwiii nokasarens (pH)
pactBopa. CuibHble W crmabbie dnextposnutel. Pacuer pH pacTBOPOB CHibHBIX KMCIOT M lenoueil. KoHCTaHTbI
nMccouMaluK cnabbiX 37ekTponuToB. Peakunu uoHHoro oOMeHa. TlojiHEle M COKpalleHHbIE HOHHBIE YpPaBHEHHA.
T'uaponus coneii. TMAPOIM3 MO KATHOHY, 1O AHHOHY, MO KATHOHY M 1O aHMOHY. Peakuus cpelbl pacTBOPOB coeii:
KHCJIOTHAA, LIeNo4Has M HelTpanbHas. [TonHblii HeoOpaTHMBI ruaponus. 3HaueHHe THAPOH3a B GHONOrHYECKHX
obMeHHBIX npoueccax. [IpuMeHeHHe rHAPONH3a B MPOMBILUIEHHOCTH.

Jlemoncrpauun, 1. OnpeseseHHe KUCJIOTHOCTH Cpebl MPH MOMOIM MHAMKaTOpoB. 2. Dddekr Tunpans. 3.
O6pa3zoBaHue KOMIUIEKCHBIX COEJMHEHUI NEPEXOHBIX METAITIOB.

JlaGopaTopHbie onbiThl. |. Peakunn nontoro o6Mena. 2. CpoiicTsa KonnouaHsIx pacTsopos. 3. ['uaponus coneii. 4.
[Tonyuenne H cBOMCTBA KOMIUIEKCHBIX COEHHEHHIA.

1.4. OKHCIUTENbHO-BOCCTAHOBHTEIbHbIE MPOLIECCHI

OKHC/IHTEILHO-BOCCTAHOBHTE/IbHBIE peakunH. THIILI OKHCIHTEIbHO-BOCCTAHOBUTE/bHBIX peakuuii. Okucnenue u
BOCCTAaHOBNEHHe. OKHMCIMTENH H BOCCTAHOBMTENM. METOA 3/EKTPOHHOTO M 3JIEKTPOHHO-HOHHOro GanaHca.
[MoBeeHHe BEUIECTB B cpeiax ¢ pasHbiM 3HadenueM pH. [lepmanranat kanus kak okucautenb. OKHCIHTENbHO-
BOCCTAHOBHTE/ILHBIE PEaKLMK B NPHPOJE, NPOM3BO/ACTBEHHBIX NPOLECCAX M KUIHEACATEILHOCTH OPraHH3MOB.
lanbBanuyecKHil 3aeMeHT (Ha mpumepe anemenTa JlaHuans). XUMHYECKHE MCTOYHMKHM TOKa: rajlbBaHH4eCKHE
3/IeMeHTbI, aKKyMY/IATOPE! M TOTUTHBHBIE JIEMEHThI. DIEKTPOXUMHUUECKUH PAll HANPSKEHUH (aKTHBHOCTH) METAIIIOB
(pAA CTAHJAPTHLIX 31EKTPOIHbIX MOTEHLIHAJIOB).

DIeKTPO/IN3 pPaciiasBoB M BOMHBIX PACTBOPOB OEKTPONAWTOB (KMCIOT, wenovedl u coneid). [Ipakruyeckoe
npUMeHEHHe 3MIEKTPOH3a AN MOMTyYeHHs L0 HEIX, WIET0YHO3EMEbHBIX METAIOB H AIIOMHHMUA.

Koppo3us MeTanioB: cnocoOs! 3alMThEl METAJZIOB OT KOPPO3HH.




JdemoncTpaunu. B3aumoeiicTBie rnepMaHraHara Kajaus ¢ Cy/lib(UTOM HaTpHs B pasHbIX cpeaax.

2. OcHOBBI HEOPraHHYECKOH XHMHH
2.1, Knaccudukauus H HOMEHKJIaTypa HEOPraHHYECKHX COeXHHeHHIi

BaxcHeluue Kiacchl HEOpPraHU4YeCKHX BELICCTB. DneMeHThl MeTa/llbl W HEeMeTalllbl W HX [OJIOKEHHE B
TNepuoauueckoit cucteme. Knaccudukauus v HOMEHKIATYPA CIIOKHBIX HEOPraHMYECKMX COCAMHEHMH: OKCHIIOB,
IMIPOKCHIOB, KHCIOT M cojieil. [eHeTHdeckas CBA3b MEXKAY K/IAcCaMH HEOPraHWYeCKHWX COCMHEHMIL.
Wnentudukauus HeOpraHHYECKUX BEILECTB U HOHOB.

KoMmnekcHble coefnHeHHs. COCTaB KOMIUIEKCHOTO HMOHA: KOMILIeKcooOpa3oBare/ib, NUranel. KoopanHauuoHHoe
yueno. HOMEHKNaTypa KOMIUIEKCHBIX —COeIMHEHMH. 3HaueHME KOMIUIEKCHbIX —coeanHeHnil. [lonstue o
KOOpAHHALMOHHON XUMMH.

2.2. Hemetanasl

Bonopoa. TlonyueHne, (H3IMYECKHE M XHMHYECKHME CBOMCTBA (peakuuu ¢ METaylaMH M HEMETalJamH,
BOCCTAHOBJIEHHE OKCHIOB M coneit). 'napuast. TonnuBHbIE 3NEMEHTHI.

lanorensl, O6Las XapakTepHCTHKA JJ€MEHTOB riaaBHoil noarpynmsl VII rpynmel. ®u3ndeckne cBOHCTBA MPOCTBIX
BelecTB. 3aKOHOMEPHOCTH H3MEHEHHS OKUCIIMTENIbHON AaKTHBHOCTH rajioreHOB B COOTBETCTBHH C HX MONOKEHHEM B
nepuonuyeckoit Tabmuue. TMOPALOK BLITECHEHHA TAJOreHOB W3 PacTBOPOB ranoreHuaos. Xjiop — MolyyeHue B
NPOMBINIIEHHOCTH M 1a0OpPaTOPHH, Peakuuu C MeTaljiamu M HemeTannamu. BsaummoneiicTeue Xjopa ¢ BOIOH M
pacTBopamu wenoue. Kucnoponaueie coeaunenus xjaopa. [MMoXnopuTel, XI0paThl W MEPXJIOPaThl Kak THITHYHBIC
okucauteny. Ocobennocty xumuu $ropa, 6poma n Homa. KayecTsenHas peakuus Ha uoa. [anoreHoBoaoposl —
NMOJNY4YeHHE, KHCIOTHbIE W BOCCTAHOBHTEIbHBIE CBO¥CTBA. X/0pOBOAOPOA. 'a/OreHOBONOPO/HBIC KHCIOTBI W HX
conu. ConsfHas KUCJIOTAa M ee coiM., KauecTBeHHbIE peaklMW Ha ranoreHua-uoHbl. [IpHMEHEHHE raloreHoB H X
BaXKHEMLIUX COeIHHEHHI.

JsieMeHTBI MOATPYNNBI KHcjaopoaa. OGIias XapakTepucTHKa 3JIEMEHTOB riaBHoit noarpynmsl VI rpynmsl.
®usnueckue colicTBa mpocThix BemlecTs. O30H Kak annoTponHas Moaudukauus kuciopona. [MonyueHne 030Ha.
O30H Kak oKHcauTeb. [T03MTHBHAA M HEraTHBHAs POJb 030HA B OKpyXkaltowei cpene. CpaBHEHHE CBOKCTB 030HA H
kucnopoza. Bojia M nepokcHa BOAOPOJA Kak BOJOPOJHBIE COSIMHEHNS KHCIIOpOa — cpaBHeHHe cBOMCTB. [Tepokena
BOJOPOJA KaK OKMCIMTENb M BOCCTaHoBuTelb. Ilepokcuasl Metamios. Cepa. Annotponus cepbl. ®@HIMHYECKHE H
XUMHYECKHe CBOMCTBA cepbl (B3auMOIEifCTBHE ¢ MeTa/lllaMH, KUCIOpPOJOM, BOJOPOJIOM, PAcTBOpaMH IIenouew,
KHCIOTAMH-OKHCIUTEAMH). BaauMoseficTeue cepbl ¢ CylIb(GHTOM HaTpus ¢ oGpasoBaHHeM THOCYNb(aTa HATPUA.
CepoBofopol — MONyYeHHe, KHCIOTHBIE M BOCCTAHOBHMTENbHbie cBoicTBa. Cynbuubl. CepHuCTHIH ra3 kak
KHCJIOTHBIM OKcHA. OKUCIUTENLHEIE W BOCCTAHOBHTENBHbIE CBOIiCTBAa cepHucTOro rasa. [Tomyuenune cepHucToro rasa
B MPOMBIILLIEHHOCTH 1 adopatopuu. CepHucTas kuciota u ee conu. Cepbiit anrnapua. CepHas kucnora. CeolicTsa
KOHLIEHTPHPOBaHHON W pa3baBeHHOMN cepHOIl kucnoTel. JleficTBUe KOHLEHTPUPOBAHHOM CepHON KHCJIOTHI Ha caxap,
MeTallbl, HeMeTaunmbl, cynbduasl. Tepmudeckas ycToiumBocTs Cyibgaros. Kpucrannoruapatel cyibhatos
MeTaioB. KauecTBeHHas peakLus Ha CepHYIO KHCIIOTY M €€ COJIH.

JneMeHTHI NOATPYNNLI a30Ta. OOLIAK XapakTepPHCTHKA JJIEMEHTOB INaBHOM noarpynnsl V rpynisl. @U3HYeckHe
CBOMCTBA NPOCTHIX BELIECTB.

A30T ¥ ero coequHenus. CTpoeHHe MoeKybl azota. @u3nyeckHe U XMMHYECKHE CBOMcTBa asora. [lony4yeHue a3oTa
B MPOMBILLIEHHOCTH H NaGopaTopuu. HUTpuael. AMMHaK — ero nojiyueHue, (puznueckue U XMMHYECKHE CBOJICTRA.
OcHOBHbIE CBOHCTBA BOJHBIX PacTBOPOB aMMHaka. AMMHAK kak BoccTaHoBuTenb. Conu ammonus. TToBenenue conei
AMMOHHS TIPH HarpeBaHud, KayecTBeHHas peakuua Ha WoH amMoHus. [Ipumenenne ammuaka. OKcHIbl a3oTa, MX
nony4deHue u coiicTea. Oxcun azota (I). Okncnenue okcuia asora (IT) xucnoponom. JInumepusauus OKCcHIa asoTa
(IV). A3oTHCTas KMCNOTa M ee coi. HUTPHUTBI KaK OKHCIIMTENH W BOCCTAHOBHTENIH. A30THAA KHCII0Ta — thusnyeckue
1 XMMMYECKHE CBOMCTBA, MoydeHne. A30THas KMCIOTa KaK OKHC/IUTE/Ib (OTHOLICHHE a30THOH KHCIOTHI K METaslaM
W HemeTannam). 3aBMCHMOCTh TMPOAYKTa BOCCTAHOBIEHHA Aa30THOH KHCJIOTBI OT AKTHBHOCTH MeTamia M
KOHLIEHTPALMK KUCTOThl. HuUTpaThl, WX (H3WHECKME M XMMHUECKME CBOHCTBA (OKHMCIMTENbHbIC CBOWCTBA M
TepMHYecKas yCTOHYHBOCTE), NPHMEHEHHE.

Qocdop M ero coeauHeHns. Amiotponus ¢ocpopa. Pusuueckue csoiicta (ocpopa. XuMHuecKHe CBOHCTBA
hocthopa (peakumu ¢ KHCIOPOAOM, FalOTeHaMH, META/LIAMH, CIIOKHBIMU BELIECTBAMU-OKHCIMTENAMH, LICIOYAMH).
lMonyuenne u mnpumenenue ¢ochopa. Pochun. Docduusl. Docdopueiii anruapua. OprodocdopHas u
metaochopHas KMCIOThl W MX comd. KauectBenHas peakuus Ha opTodocdatsi. Pasnoxenue opropocdopHoit
KkucnoTel, [pumenenne GocpopHoii kncnoTsl 1 ee conelt. Bronoruyeckas ponb gocdaros.

Moarpynna yriaepoaa. OGInas XapakTepHCTHKA 3JIEMEHTOB IaBHOM moArpynns! IV rpynnel.

Vraepon. Annotponus yriepona. CpaBHeHHe cTpoeHust W cBoficTB rpagmurta u anmasa. QyjulepeH Kak HOBas
MonekylspHas (opma yriepona. Yrojb: XHMHYECKHE CBOWCTBA, MOJNYYEHHE M MNPUMEHEHHE yIJIA. Kap6ubl.
Muaponus kap6uaa kanbims v kapGuaa amomunusa, KapGuasl nepexofHeIX MeTauIoB (ikenesa, XpoMa v 1p.) kak
CBEpXMpOuHble MaTepuaibl. CHHTe3-ra3 Kak OCHOBA COBPEMEHHOH MPOMBILUIEHHOCTH. OKCHlIbl yriepoaa. Yronb u
yrapHblii ras Kak BOCCTAHOBMTeNH. Peakimus yrapHoro rasa ¢ pacruiasamu wenoveil. Cunres Qopmuatos.
OGpasoBakue YrapHOro rasa [pH HEMOTHOM CropaHuy yris. Bronoruueckoe aefictsue yrapHoro rasa. [omyuenue u
NpUMEeHeHHe yrapHoro rasa. YINeKHCHbli ra3s: nonyueHue, XMMHYECKHe CBOMCTBA (B3aMMONECHCTBHE YIJIEKMCIOrO
rasa ¢ BOJOM, LIEJOYAMH, MarHueM, MEPOKCHIaMHM MeTannoB). YroibHas kucinora u ee conu. KapOowatsl
ruapokapGoHaThI: MX MOBEEHHE NPH HarpeBaHuy. KauecTBeHHas peakuus Ha kapGoHAT-HOH. Gop

Kpemuuil. ®u3n4eckHe H XMMHYECKHE CBOHCTBA KpeMHHA. PeaklMu ¢ yrjieM, KMCIOPOZOM, XJIOPOM, MariHeM,
pacTBOpaMHM ILiesoued, cepoBojopoioM. Cuian — BOJOpOAHOE coeluHeHue kpemund. Cunuunnst. [lonydenue n




npumeHenne kpemuus. Oxcun kpemHus (IV), ero crpoenue, (pusMueckHe M XHMHYECKHE CBOJCTBa, 3HaYeHHe B
npupose ¥ mnpuMeHeHHe. KpeMmHueBble KucnoThl ¥ uX conu. Imaponus cunukatoB. CUnMKaTHbIE MUHEpaibl —
OCHOBA 3¢MHOH KOpbl. ATIOMOCHITHKATBI.

Baaropoansie (WHepTHbie) ra3el. OOuas XapakTepHUCTHKAa JNeMEHTOB raaBHoil noarpynnel VIII rpynmnsl.
OcobeHHOCTH XHMHYECKHX cBOHCTB. [IpuMeHeHHe G1aropoIHbIX ra3os.

Hdemoncrpauun. 1. lopenue Bonopona. 2. Ilonyuenue xnopa (oneiT B npoGupke). 3. OKHCIMTENbHbIE CBOHCTBA
pacTBOpa runoxiopura Hatpus. 4. OneiTel ¢ GpoMHOI Bo0i. 5. [TnaBnenue cephl. 6. [openue cepbl B kMclopose. 7.
B3aumopeiictere xenesa ¢ cepoil. 8. F'openue cepoBonopona. 9. Ocaxnaenue cynbpuaos. 10. CroiicTsa cepuucrtoro
raza. 11. JleficTBMe KOHLIEHTPUPOBAHHOM cepHOIt KHCIOTH HA Melb M caxapo3y. 12. PacTBopeHue aMMuaka B BOJE.
13. OcHoBHele cBoiicTBa pacTBOpa aMmuaka. 14, Katanutuueckoe okucnenue ammuaka. 15. [Tonyuenue okcuaa azora
(I1) u ero okucneHue Ha Bosmyxe. 16. JleficTBre a30THOI KuCnoThl Ha Meab. 17. Fopenue (ocdopa B kucaopone. 18.
IMpespamenue kpacHoro Qocdopa B Genwili u ero ceeuenue B TemHote. 19. B3aumoneiictere ¢ocpopHoro
aHruapuzaa ¢ Boaoit. 20, OGpasusl rpadura, anmasa, kpeMuus. 21. I'openue yrapHoro rasa. 22. TylieHue niaMeHH
YreKHCIBIM rajoM. 23. Pasnoxkenue Mpamopa.

JaGopaTtopHbie onbiThl. 1. Ilonyyenuwe xnopa W H3ydueHwe ero csoiicts. 2. CBoiicTBa XJIOpCOAEpHkKAaLUMX
orbenusareneii. 3. Caolictea Gpoma, oma M HX coneit. 4. Mayuenue CBOMCTB CepHON KHMCIOTHI M ee conel. S.
Usyuenne cBoiicTB BoAHOro pactBopa ammuaka. 6. CpoiicTea conefi ammonus. 7. KauyecTBeHHas peakuus Ha
xapGoHaT-HOH. 8. McnbiTaHHe pacTBOpa CUIIMKATa HATPHA HHAMKATOPOM. 9. O3HakoMeHue ¢ o6pa3uaMi NpUPO/IHbIX
CHJIIHKATOB.

2.3. MeTtanasbl

O6wuii 0630p s1emeHToB — MeTawioB. CBolcTBA NPOCTBIX BELIECTB-METAIOB. DJIEKTPOXMMHYECKHIT psill
HanpskeHHH MeTa/ioB. MeTaniuyeckue Kpucrtauiudeckue pemerkd. Cnnasbl. Xapaktepuctuka HanGonee
W3BECTHBIX cn1aBoB. [TonyyeHue ¥ NnpUMEHEHHE METAIIIIOB.

Llesiounble MeTaaibl, O0ias XapakTepuCTHKA JIEMEHTOB raBHOM nmoarpynmbl 1 rpynmel. CBOHCTBA WIENOYHBIX
MeTannos. Pacrno3HaBaHWe KAaTHOHOB JIMTHS, HAaTpus W Kanua., Harpuil M kanuii — npencTaBuTesid LIENOUHBIX
MeTa10B. XapakTepHble peakiny HaTpus M Kaua. IToryyenue menouHsX MeTannoB. OKCH/bI H NIEPOKCH/bI HATPHS
u kanua. CoeMHeHUs HATPHUA M Kanus. COJNM HATPHA, KU, HX 3Ha4eHWe B MPUPOJE W kH3HM denoseka. Coma
e/IKHii HaTp — Ba)KHEHIIHE COCIMHEHUS HATPHS.

Bepuaauii, Maruuii, weao4Ho3eMeabHbIe MeTa/LIbl, O6mas XapaKTepHCTHKA 3IEMEHTOB MaBHO# noarpynis Il
rpynnbl. Bepuinuii, Maruui, LieNoYHO3eMeNbHblE MeTamnbl. AM(MOTEPHOCTh OKCHAA M TMAPOKCHAA GepHiiius.
Oxpacka IUIAMEHH COJMSAMH LUEIO4HO3eMe/bHBIX MeTaiioB. Maruui u kanbuuif, ux ofuias XapakTepucTHKa Ha
ocHoBe nojoxeHus B IMepuoanyeckoit cucreme anementoB JI. M. Menneneesa u crpoenus atomos. Ilomyuenne,
cbmlrrt!ecxne M XMMHYECKHE CBOHCTBA, MPUMEHEHHE MarHus, KaabLKA ¥ X coenuHeHui. Collu MarHuA M KanbLUsa, UX
3HA4YCHHE B IPHPOJE M XKH3HU 4emoBeKa. JKecTKoCTh BOJIbI M c11oco0bl €€ YCTPaHeHHH,

AnoMuHHH, PacnipocTpaHeHHOCTh B npupoje, (U3MYecKHe W XHMHYECKWe CBOHCTBA (OTHOLUEHHE K KHCIIOpOLY,
rajloreHaMm, pacTBOpaM KHCIOT M uienouveii, amomorepmus). [TpousBonctso amomunus. [IpuMeHeHHEe ATIOMHHHA,
AM(OTEpHOCTL OKCHAA M ruapokcuaa amomuuud. Conu amomunus. [lonHoe pasnoxkeHue BOLOH CoeH antOMHHAA
€0 cnabbIMH IBYXOCHOBHBIMHM KHMCJIOTAMU. AJIFOMMHATBI B TBEPJIOM BH/E U B pacTeope. KoMIleKCHbIE COEIHHEHHA
AMOMMHHA,

Metaanabsl noGounsix moarpynn. O0was xapaktepuctika nepexonneix merannos [—VIII rpynn. OcoGenHocTy
CTPOEHHs aTOMOB ITepexoIHbIX MeTanos. Ofume GUIHYECKHE U XHMHYECKHE CBOMCTBRA. [TpHMEHeH e METaILIOB.
Xpom. Qusuueckue cBoiicTBa XpoMa. XMMHUYECKHE CBOHCTBA XpoMa (OTHOLIEHHE K BOISHOMY Mapy, KHCIOpOY,
xjopy, pacteopam kucinor). INonydenne u npumenenue xpoma. Coeauuenus Xpoma. M3meHeHHe OKHCIHTENBHO-
BOCCTAHOBMTE/IBHBIX M KMCJIOTHO-OCHOBHBIX CBOWCTB OKCHIOB H FMIPOKCH/IOB XpPOMa C POCTOM CTENEHH OKHCIIEHHA.
AMmorepHsle coiicTBa okcuaa W ruapokcuaa xpoma (III). Okucnenune coneit xpoma (lII) B xpomatsl. B3anMHbie
nepexo/bl XpOMaToB M JHXpOMAaTOB. XpOMaThl H IHXPOMAThI KaK OKHCITHTEIH.

Mapraseu. ®u3nveckHe cBoHcTBa MapraHua. XMMHYECKHE CBOHCTBA MapraHiua (OTHOLIEHHE K KMCIOPOIY, XJIOpY,
pactopam kucinot). [Tonydenue u npumeHneHne mMapranua. Okcun Mapradua (IV) kak OKHCITMTENb W KaTamu3arop.
[TepMaHraHaT KalHs Kak OKHCJIMTEb,

Kenezo. Haxoxenne B mpupoje. 3HaueHWe Kene3a JUIA opraHMima uenoseka. dusnueckue CBOMCTBA XKene3a.
XuMu4eckue cBoMcTBa Kene3a (B3aUMOJEHCTBME C KHCIOPOJAOM, XJIOPOM, CEpoH, yriem, BOIOH, KHCIOTamH,
pacTBopamu coneii). CruiaBel kenesa ¢ yraepoaom. ITonyuenue u npumeHenue skenesa. CoelMHEHHs Kenesa.
CpaBHEeHHE KHCIIOTHO-OCHOBHBIX M OKMCIIHTEbHO-BOCCTAHOBHTE/bHBIX CBOHCTB ruapokcuaa kenesa (II) n
rumpokcuaa xenesa (111). Conu xene3a (II) u xenesa (I11). Metons! nepesosa coneii xenesa (II) B comn xenesa (I11)
u obparso. [MonHoe pasnokenue Bojoit conmeit xkenesa (III) co cnaGbIMM  IBYXOCHOBHBIMHM KHMCIOTaMH.
OxucauTeNbHLIE cBOMCTBA coenuHenuii xenesa (I1I) B peakuusix ¢ BOCCTAHOBUTENAMH (MOIMAOM, CEPOBOJIOPOAOM M
mebio). L{MannaHele koMmekchl xkene3a. KayecTBeHHble peakiunn Ha HOHbI xkenesa (1) u (I11).

Mean. Haxoxnenue B npupoje. Buonoruyeckas ponb. dusnyeckne W XMMHYECKHEe CBONCTBA (B3auMmolelicTBHe C
KMCJIOPOJIOM, XJIOPOM, CEPOii, KUCIIOTAMMU-OKUCIHTENAMH, XopunoM xenesa (111)). Monyyenue u npuMeHeHHE MeN.
Oxkcua v ruapokeua mean (11). Conu mean (I1). Meaublii xynopoc. AMmuakatel Meau (1) u menu (I1). Tlonyyenne
okcuna meau (1) BoceranornenueM ruapokena Meau (1) rmokosoii. [Tonyuenne xnopuaa u woauna meau (1).
Cepebpo. ®Quznyeckue M XMMHYECKHE CBOICTBa (B3aMMOICHCTBHE C CEPOBOJAOPOJOM B MPHCYTCTBHHM KHCI0PO.A,
KHcIoTaMH-oKHeauTenamu)., OcaxaeHne okcuaa cepefpa npu AeiicTBHM wienoyH Ha cond cepebpa. AMMMakarhl
cepebpa kak okucauTenu. KauecTBeHHas peakimsa Ha nousl cepebpa. [Ipumenenne cepebpa.




Jon0oTo. ®uinyeckue W XMUMHUECKME CBOYicTBa  (B3auMOJEHCTBHE C  XJIOpPOM, «LAPCKOH  BOJKOIM»).
3onoToxnoposoaopoaHas kucnora. Iuapokeun sonora (I11). Komnuekcel 3010Ta. CrnocoGel BeENEHHS 30710Ta U3
30/10TOHOCHO# nopo/bl. [IpuMeHeHue 30/10Ta.

Linuk, DusvueckHe M XHMHYeCKHe CBOiicTBa (B3aMMOJeiCTBME C TraqoOreHamMM, KHCIOpOIOM, Cepoi, BO/OH,
pacTBOpaMH KHCJIOT M mienoueii). [TonyuyeHne U npuMeHeHue UMHKA. AM(OTEPHOCTh OKCHIA M TMIPOKCH/A LMHKA.
Baxneiime conu 1MHKA.

Hemoucrpauun. 1. Konnexkuust metasios. 2. Komekuns Munepanos u pya. 3. Komnekuus «eneso u ero cnnasbiy.
4. OkpallMBaHHe MIAMEHH COJISIMH 1LENOYHBIX M LIEJOYHO3EMENbHBIX METalioB. 5. B3aumoneiicTsue HaTpus c
Bomoil. 6. BiauMoneiicTeue kanbuus ¢ Bomod. 7. Konnekums «Amomunnit»y. 8. [lnasnenue amomuuus. 9.
B3anmoseiicTBHE AMIOMUHHIA cO meno4nio. 10. Amomorepmus. 1. BsaumoneiicTeie xpoma ¢ consHoit kucnotoil Ges
noctyna Bo3ayxa. 12, Ocaxkaenue rugpokcuia xpoma (I11) M okucnenue ero nepokcuaom sojopoua. 13. Paznoxenue
aMxXpoMaTa aMMOHHA. 14. PasznoxkeHHe MepoOKCHAa BOJAOPOJA M0/ JAeicTBMEM anOKcuaa mapraHua. 15. Ocakiexue
ruapokeuaa xkenesa (1) u okicnenue ero Ha Bosayxe. 16. Buizenenue cepeGpa u3 ero coneil neiicTeueM mMeu.
JlaGopaTtopHbie onbIThl. 1. OKpallMBaHHE IUIAMEHH COEIMHEHMAMM LIENOUHLIX MeTawioB. 2. O3HaKOMIEHHE C
MHHEpala- MM M BaXHEHIIMMH COEAMHEHMSMH LIENOYHbIX MeTannoB. 3. CBOHCTBA COCAWHEHMIT UICNOYHBIX
MeTawioB. 4. OKkpacka MIaMeHH CONAMH LIETOYHO3eMeNbHbIX MeTannos. 14. CBoHCTBA MarHHua M €ro COeIMHEHHIl.
15. CgoifcTa coenuHeHuit Kanpuma. 16. Xecrkocts Boawl. 17. CeoifctBa amomunus. 18. CsoiicTBa coeHHEHHH
amomuHuA. 19. CoiicTBa coeannennii xpoma. 20. CpoifcTBa MapraHua u ero coeauHeHui. 2 1. M3yuenue MHHEpanoB
xkenesa. 22, CeoiicTea »xenesa. 23. CpoiicTBa meau, ee criaBoB M coenuHeHuil. 24, CpolicTBa uMHKa u ero
COCIMHEHHH.

3. OcHoOBBI OPraHH4ecKoi XHMHH
3.1. OcHOBHbIE NOHSATHSA OPraHHYeCcKOH XHMHH

TosiBNeHHe W pa3BHTHE OpraHMYecKod XMMHHM Kak Hayku. Ilpeamer M 3amauM opraHWdeckod XumuH. Mecto u
3Ha4YeHHe OPraHH4Yeckod XMMHHU B CHCTEME €CTECTBEHHBIX HAYK.
B3auMOCBS3b HEOPraHHYECKHX M OPraHHMYeCKHUX BELIECTB.
OcoBeHHOCTH OpraHMveckuX BeliecTs. [IpuyKHbLl MHOrooGpasus opraHMYeckux BemecTs, OpraHM4eckie BellecTsa B
npupone. YrIepoAHbI  CKeleT  OpraHWYeckoli  MOMIEKy/el, €ro THIBL  LMK/IHYECKHE, ALWKIH4ECKHe.
KapGouMKIHYecKHe W reTepolMKIMYeckHe ckeneThl. KpaTHOCTL XMMMueckol CBS3M (BUIbI CBf3ed B MOJEKynax
OpraHMYecKHMX BELIECTB: OJMHApHbIE, JBOMHHBIE, TPOiiHbIe). M3MeHeHHe 3HEPIHM CBA3EH MEXIY aTOMamu yriepoja
MPH yBeJIHYEHHH KPATHOCTH CBA3H, HackIEeHHEIE H HEHACHILLIEHHbIE COEIMHEHNS.
DNEKTPOHHOE CTPOEHHE W XMMHYECKHe CBA3M aToMa yryieposaa. [ubpuausauus aToMHbIX opOuTanei, ee THMbl JUIA
OpraHUYeCKUX COeIMHEeHHH: sp’, sp®, sp. OBpasoBanme - W M-CBS3eH B MOJIEKYJaX OPraHWYECKUX COEIMHEHHIL.
[TpoCTpaHCTBEHHOE CTPOEHHE OPTraHHYECKHUX COEIHHEHUH.
XUMHYECKOE CTPOEHHE Kak MOPAJOK COEIMHEHWs aTOMOB B MOJIEKY/JE€ COTNIAaCHO WX BAJeHTHOCTH. OCHOBHBIE
MOJNIOKEHNS TEOPHH XMMHYECKOTO CTPOEHMA OpraHMyeckux coeauHeHuit A. M. Bytieposa. 3aBHCHMOCTb CBOMCTB
BEIECTB OT XHMHYECKOro cTpoeHus Mosekyn. CTpykTypHas dopmyna. HMiomepus u usomepbl. CTpykTypHas u
NpOCTpaHCTBeHHas u3oMepus. M3oMepus yrnepoaHoro ckesnera. M3omepus nonoxenus. MexkKiaccoBas H3OMEpHS.
Buasl NPOCTPAHCTBEHHOH M3oMepnH. OnTHYeckas H30OMepHA. ACHMMETpHYecKMii atom yraepoia. OnrHyeckue
aHTMNOAbl. XHpanbHOCTh. XHMpalbHble M axWpalnbHbie Monekysbl. [eomerpuueckas wusomepus (yuc-, mpanc-
H30MepHs).
DNEKTPOHHOE CTPOEHHE OPraHWYeCKHX BellecTB. B3auMHOe BIMAHME ATOMOB W TPYNN aTOMOB. D/EKTPOHHBIC
s¢dextsl. UuaykTuBHbIH 1 Me3oMepHbIi 3¢ dexTsl. [TpencrasieHie 0 pe3oHaHce.
Knaccudukauus OpraHH4ecKHX BemlecTB. OCHOBHbIE K/ACChl OPraHMYeCKHX — COeAMHEHWH.  IIpHHLMMEI
KMaccH(pUKALMKM OpraHnueckux coeanHennit. [lonstie o GyHKkUMOHaNbHOM rpynne. Knaccuukaumus opraHHiecknx
coe/IMHEHHH 110 QyHKUMOHAIBHBIM Tpynnam. [omonorus. [omonoru. Fomonornyeckas pasHocTb, I'oMonoruyeckue
PAIbL.
HomeHknaTypa OpraHM4ecKMX BellecTB. MexayHapoaHas (CHCTeMaTHYecKas) HOMEHKIATypa OpraHMYeCKHX
BELIECTB M NPHHLMMBI 00Pa30BaHKUA HA3BAHUI OPraHHYECKMX COEIMHEHHIH. PaunoHanbHas HOMEHKIATypa.
Knaccudukauus ¥ ocoGeHHOCTH opraHWueckux peakuuil. CriocoObl 3anuceil peakuuii B OpraHM4ecKoi XHMHH.
Cxema M ypaBHeHWe. Yciosus nposedeHus peakuuil. Knaccudukaums peakuuii opraHuyeckux BeLIECTB [0
CTPYKTYPHOMY MpH3HaKy: 3aMelleHHe, TNPUCOENHHEHHe, OTilenneHue. PeakuuoHHble UEHTpHI. [lepBoHauanbHbie
NOHATHA O THMAX M MEXaHWU3MaxX OpraHWYecKHx peakuuit. ['OMONMTHHECKHMl M TeTepONMTHYECKHil pa3phis
KOBaJEHTHON XUMHYeCKO# cBA3H. CBOGOAHOPAAMKANLHEIN H HOHHBIN MexaHn3mel peakuuu. [TonaTue o cBoGoaHOM
panukane, Hyknieogune, anektpodune, kapGokatHone u kapGannone. OGo3HaueHHe HOHHBIX peakuuit B
opraHudeckoil XuMuH. OKHMCIIHMTENbHO-BOCCTAHOBHTENLHbIE PEaKLMW B OPraHHYecKod XHMHH. Hnenrnduxauus
OpraHHYecKHX coeqHHeHHil. [eHeTHYecKas CBA3L MEX/TY KIAaCCaMH OPraHHYeCKHX COeIMHEHHIA.

JdemoHcTpaunn. Moeny opraHM4eckuX MOJIEKYJI.

3.2. ¥YraeBoaopoanl

AJKaHbl. DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl METAHA. sp’-I'ubpunusamms opGutaneii aToMoB
yrnepona. Tomonornyeckuit psn u obmwas dopmyna ankanos. CucTeMaTHueckas HOMEHKIAaTypa ajikaHoB H
panukanos. M30MepHs YrIepoaHoro ckesiera ankaHos. DH3MYECKHE CBOHCTBA aIKaHOB. 3aKOHOMEPHOCTH H3MEHEHHS
dusnueckux cBoiicTB. XHMMHMYECKHE CBOWCTBA QIKaHOB: raJOreHUPOBaHWE, HHUTPOBAHWE, AErMAPHPOBAHHE,
TEPMUYECKOE pasNoKeHHe (MMPONIH3), FOPEHHME KaK OJMH W3 OCHOBHBIX MCTOY- HHKOB TEIUIa B NPOMBILLIEHHOCTH H
BLITY, KATATHTHYECKOE OKHMCIIEHUE, KPEKMHT Kak Crocolbl MOJy4YeHUs BAXHEHLIMX COCIMHEHHH B OPraHH4eckoM




CHHTE3e, M30MEpHM3aUMs Kak crnocol MOJyYeHHA  BhICOKOCOPTHOro  OeHsuHa.  MeXaHH3M  peakun
cBOGOAHOPAIMKANLHOTO 3aMelleHns (Ha NpUMepe XNOopHpoBaHHA MeTaHa). CHHTETHHECKHE Croco0bl MomyueHus
ankaHoB. MeTo/bl MOJTY4YeHHs alKaHOB W3 aiakuiranoreHuaos (peakuusa Bropua), nexapGokcuiuposanneM coleil
KapGOHOBBIX KHCIOT M 3NIEKTPOTH3OM PAacTBOPOB cojedl kapbOHOBBIX KHCNIOT. HaxoxaeHue ankaHoB B NpHPOAE H
NPHMEHEHHE a/IKaHOB.

Llukaoankanel, CrpoeHne Mojekyn umkinoankanoB. O6mas dopmyna uuknoankaHos. HomeHknarypa
UMKNOaNKaHOB. M30MepHs LMKIOANKAHOB: YIJIEPOJHOTO CKENeTa, MEXKKIIaccoBas, MpOCTPaHCTReHHas (yuc-mparc-
u3oMepHs). HanpsokeHHBle M HeHanpshkeHHble UMKIbl. Creunguka CBOICTB LMKIOATKAHOB C MalbIM pa3MEPOM
uMKna. XMMHYecKHe cBOMCTBA LIMK/IONPONaHa: ropeHHe, Peakllni NMpHCoeIHHEHNs (THAPHPOBaHHe, IPHCOEIHHEHHE
ranoreHoB, TalOreéHOBOJOPOAOB, BOJABI) W LMKIOrEKCAHA: FOPEHHE, PEeaKUWH PpaliHKalbHOTO 3aMelleHus
(xnopupoBaHue, HUTpoBaHKe). [TonyueHne UMKI0ANKAHOB 13 ATKAHOB U IMTalor¢HaTKaHoB.

AJIKeHbl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYIIbl dTHIICHA. sp*-Tubpuaunsauns opGutaneii atomos
yrneposa. o- u n-Ceasu. Tomonornueckuit psa u obmas ¢opmyna ankenos. Homenknarypa ankeHos. H3omepus
A/IKeHOB: YIJIEPOAHOrO CKeJeTa, MONOKEHHs KPaTHOM CBA3M, MPOCTPAHCTBEHHAA (rEOMETPHUYECKAA H3IOMEPHA, WM
yuc-mparc-u3oMepusn), MexkiaccoBas. MU3MYECKHE CBOHCTBA AIKCHOB. XHUMHUYECKHE CBOWCTBA alkeHOB. Peakiun
INEKTPODUILHOTO MPHUCOEIMHEHHA KaK Cnocol momydeHus (YHKUHOHANIBHBIX NPOHIBOAHLIX YIIEBOLOPOJIO:
IMAPHPOBaHHE, FAJOTEHUPOBAHHE, MMAPOralOreHHpOBaHKe, ruapatalus ankeHos. INpasuno MapkoBHHKOBa W €ro
o0bSCHEHHe ¢ TOYKM 3PEHHS JNEKTPOHHON TeopuH. Panmkanbhoe npucoeinHenne GPOMOBONOPONA K alKeHaM B
MPHCYTCTBHM mMepekuceii. OKHMCIEHHE anKeHOB: rOPeHHe, OKHC/IeHWe KMCIOPOJOM B MPHCYTCTBHH XJIOPHIOB
nannaaus (11) u mean (11) (Bakep-mpouecc), OKHCIIEHHE KHCIOPOJIOM B MPUCYTCTBHHM cepebpa, OKHC/IEHHE TOPAYHM
[OJKUCTEHHBIM PACTBOPOM TEPMAHraHaTa Kaius, OKMCIEHME TepMaHraHatom kanus (peakums Barnepa),.
KauecTBeHHbIE PEaKMM Ha ABOHHYHO CBA3b. [IPOMBILUICHHbIE M 1abOpaTOpHbIe CrocoObl MojnyueHUs AIKEHOB.
IMonyueHHe anKeHOB AETHIPUPOBAHMEM aJKAHOB; M3 CIHPTOB, TalOrCHANKAHOB, JMIraloreHaIKaHOB. [Tpasuino
3afiuesa. [lonumepusaumsa ankeHoB., [lonuMepusaums Ha katanusaropax Llurmepa-Harra. [TonuoTHien kak
KpYITHOTOHHAXHbIi MPOLYKT XMMHYECKOTO MPOM3BOACTBA. [IpUMEHEHNE AIKEHOB (ITHIEH | NPOTIHIIEH).
Ankaauensl. KiaccHpHMKauMs ajkaiMeHOB 1O B3aMMHOMY pacrioNOKEHHMIO KpaTHBIX CBAleH B MoliekyJe.
OcoGeHHOCTH 3MEKTPOHHOrO M IMPOCTPAHCTBEHHOTO CTPOEHHA CONPSMEHHBIX alKaaHeHOB. O6mwas Qopmyna
ankanuenos. HoMeHKIaTypa W u3oMepus ankaaueHos. ®usudeckne cBolicTsa ankaaueHos. XHMHUECKHE CBOICTBA
a/KaAMEeHOB: PeaKiMy NPHUCOeMHeHHA (THIPHPOBAHKE, raJoreHHPOBAHHE), FTOPEHHA W MONTHMEPH3ALIHH. 1,2- 1 1,4-
IMpucoenunenue. [omyyenne ankanuenos. Cunres Gyraauena w3 GytaHa u TaHona. TMonumepuzaums. Kayuyku.
Bian C. B. JleGenesa B NOJydeHHe CHHTETHUECKOro Kaydyka. Bynkanusauus xaydykos. Pesuna. MuorooGpasue
BHJ/IOB CHHTETHYECKHX Kay4yKOB, HX CBOJCTBa U IPUMEHEHHE.

ANKUHBL, DNEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHHWE MOJNEKYNbl aueTHiena. sp-I'nOpuamlauus opouTanei
aToMoB yrieposa. [omonornueckuit pan u obwas ¢popmyna ankuHoB. HomeHK/1aTypa ankiHoB. M3omepus alKHHOB:
YIIEPOIHOTO CKeJeTa, TMONOKEHHs KPaTHOMH CBA3M, MekkiaccoBasd. PuU3M4ECKHEe CBOWCTBA ANKHHOB. XuMHyeckue
CBOMCTBA AIKHHOB. PeaklMH npucoeMHEHHs KaK crocol nojyyeHns MojanMepoB H APYrHX MOJE3HbIX NMPOAYKTOB.
I'uapupopanue. PeakLUHH NPHCOEIMHEHHS TaloTeHOB, rajloreHoOBOJIOPOJIOB, BO/bI. TpuUMepH3alMA M JHMEPH3ALIIS
aneTHneHa. Peakumn 3amernenus. KHMCTOTHbIe CBOMCTBA aJKMHOB C KOHUEBOH TPOMHON CBA3LIO. ALETHICHHID.
Fopenue auerunena. OKHC/ICHHE ANKHHOB PAacTBOPOM MNepmaHranata kanmus. [lomydyeHue aueTwieHa MHPOTHIOM
MeTaHa  KapGHIHBIM MeTo0M. CHHTe3 aJKHHOB ANKHIHPOBAHHEM alleTHINAOB. [IpuMenenne aueTHieHa. TopeHine
ALETHIEHA KaK HCTOYHHMK BBICOKOTEMITEPATYPHOTO NJTAMEHH /Ul CBAPKH M PE3KH METaJlIOB.

Apenbl. McTopus oTkpbiThs Gensona. CoBpeMeHHble NpeicTaBieHMs 00 3MEKTPOHHOM M MPOCTPAHCTBEHHOM
ctpoennn Gensona. O6was ¢opmyna apexos. M3omepus ¥ HOMEHKIATypa rOMOIOroB Oensona. Hzomepus
[M3aMeILeHHbIX GeH30/0B Ha MpuUMepe KcHnonos. Gusmuueckue cBoiicTsa Gensona. XuMmuueckue cokicTsa GeH3ond.
Peakuuu 3aMelleHds B OH30MbHOM sape (1eKTPOQHIbHOE 3aMEIleHHe): raJoreHHpoBaHHe, HHTPOBAHMNC,
aNKHIHpOBanue. Peakiy npucoemHenns k Gensony (rupHpoBaHue, raloreHHpOBaHue (X10pHPOBAHHE Ha cBeTy)).
Peakiys roperus. OCoGEHHOCTH XMMHYECKHX CBOWCTB ankunGeH3onos Ha mpumepe Tonyona. Bsaumioe BIiAHHE
aTOMOB B MOJIeKyNe Tonyona. [TpaBu/ia OpHEHTALMH 3aMeCTHTENEl B peakLuAX 3aMelieHHA. XTOPHPOBAHHE TO/y01a.
OKHCNeHHe anKHIGEH30/I0B PACTBOPOM MepMaHraHara Kaius. [anoreHupoBanue ankuiGeH30/10B B DOKOBYIO L€Tb.
Hurposanue HuTpoGensona. [Nonydenue 6eH3ona 1 €ro roMosioros. [TpumeneHne roMosioros Gexnsona.
TeHeTHYECKAs CBSI3bL MeA1y Pa3HYHBIMH KJIACCAMH YIIIeBoa0poaoB. KauecTBEHHLIEC PEaKLIMH HA HETIPE/IeNbHBIC
yrA€BOI0PO/Ibl.

['a710reHONpPOM3BOANBIE YIJIEBOA0POA0B. Peakuuu 3aMelieHHs rajoreHa Ha THAPOKCHI, HUTPOrpYIy,
unanorpynny. J[elicTBHe HAa TaJOreHNPOM3BO/HbLIE BOJHOTO I CNHPTOBOrO pacTBOPA LUC/NOYH. CpaBHeHue
PEeaKLUMOHHOM COCOGHOCTH aNKuil-, BUHMI-, peHMI- ¥ GEH3UranoreHu108. B3auMoeHCTBUE AHIA/IOreHaNKaHOB ¢
MarHMeM W LUMHKOM. TTOHATHE O METAa/IoOpraHMYeckuX coenuHeHusx. HMcnosib3oBaHHE rajaoreHONnpoH3BOAHbLIX B
OBITY, TEXHUKE H B CHHTE3E.

Jlemoncrpaunn. 1. CoctaneHue mojesell Monekyn ankaHos. 2. bpomupoBaHue rekcaHa Ha CBETY. 3. Topenne
MeTaHa, JTHIeHa, aueTuneHa. 4. OTHOLIEHHe METaHa, JTHICHA, aueTuieHa U Gensona K pacTsopam nepmaHraHara
kanua u OGpomuoii Bozme. 5. IMonyuyenue 3THICHA peakuueli AerHapaTalMK dTaHONIa. 6. lonyueHue aleTHIeHA
ruaponusoM kapGuaa kanbuud. 7. OKMC/EHHE TONyoNa pacTBOPOM MNEPMaHraHata Kajiws. 8. INonyuenue cTHpona
JenonuMepH3aliMeit OIMCTHPONIA H UCIIbITAHHE €70 OTHOLUCHHUA K PAcTBOPY NMepMaHraHaTa Kanus.

3.3. Kuciiopoacoaep:kauine opraHnvyecKne coeIHHeHH

Cuuprel. Knaccudukaums, HOMEHKIATYpa H W30MepHs CNHPTOB. I'oMonorwueckuit paa obmas ¢dopmyna
NpeJeNbHBIX OIHOATOMHBIX CIHPTOB. Pu3MHecKHe CBOMCTBA MpEAENbLHBIX OAHOATOMHLIX CrMpTOB. Boaopoawas
CBS3b MEX/y MONCKYTaMH W ee BIWsHME Ha (usideckue cpoiicTBa cnupToB. XMMHUYECKHE CBOHCTBA CIHPTOB:




KHCITOTHBIE CBOMCTBA (B3aHMO/IEHCTBHE C HATPHEM Kak Croco0 yCTAHOBICHHA HAJMYMA HAPOKCOTPYINbI); Peakiiui
3AMELICHHA TMAPOKCHIBLHON IPYNmbl HAa rajioreH kak cnoco® nojiy4eHHs pacTBOPHTENCH; MEKMOIEKynspHas i
BHYTPHMOJIEKYIAPHAA JeTHapaTauus; o0pa3oBaHHe CNOXHBIX 3()HPOB ¢ HEOPraHMYECKHMH H OpPraHH4YecKUMH
KHCJIOTAMM; ropeHHe; okucieHue okcuiom meau (II), moJkucIeHHBIM pacTBOPOM NepMaHraHaTa Kand, XPOMOBOIi
CMECBIO; PeaKlUMH YrJIeBOAOPOIHOrO pafukana. ANKOroaaTel. 'HAPOH3, ankuiIHpoBaHue (cuHTe3 mpocThIX YGHPOB
no BuibamcoHy). TIpoMbilieHHBIH cHuHTe3 MeTaHona. [lonyuenue dTaHONMa: peakuus OPOXEHHA TIIOKO3B,
THApaTauMs STHNeHa. [IpuMeHeHHMe MeTaHona W draHona. MHIMONOrUYEcKoe neficTBME METaHONa M 3TaHoia Ha
OpraHM3M ue/oBeKa, MHOroaTOMHbIE CHMPThl. DTHIEHIIMKOIL M [IMLEPHH Kak MPEACTABHTEIH MPEACIbHEIX
MHOTOATOMHBIX CITHPTOB, MX (H3MYecKHe W XuMH4eckue cBoiicTBa. KayecTBenHas peakuus Ha MHOrOAaTOMHBLIE
CTIMPTHI M €€ MPUMEHEHHE JUIsl PACTIO3HABAHMS IIIHIEPHHA B COCTABE KOCMETHYCCKHX CPEACTB. CuHTe3 AHOKCaHA U3
yTHNeHr UKo, TOKCHYHOCTE ATHIEHTIMKoA. [IpakTHIECKOE NPUMEHEHHE ITHICHITIMKONA W INTHLIEpHHA.

Mpoctbie 3pUpbI KaK M30MEPBI MPEIE/bHBIX OHOATOMHBLIX CIHPTOB. CpaBHeHHe HX (PU3MYECKHMX M XHMHHYECKHX
CBOJCTB co ciupTaMy. Peakuus pacuienieHns npocTeix 3UpoB HOIO0BOAOPOIOM.

Menonbl. CTpoeHHe, H30MepHs M HOMeHKnatypa (eHonos. BiaumHoe BiIMsHME aTOMOB B MOJIEKYJIC thenona.
Ou3HYeCKHE M XMMHYECKHE CBoiicTBa (eHona u Kpesonos. KucnoTbie CBOFHCTBA ¢eHONOB B CPAaBHCHHH CO
CIMpTaMM: peakUMu C HaTPHeM, THIPOKCHAOM HAaTpua. Peakuuu 3ameuleHus B OEH30JILHOM  KOJIbLIC
(ranorenupopanue (Gpommposanue), HuTpoBaHHe). OkucneHue denonos. KauecTBeHHbie peakuuu Ha deHon.
Monyuenue dexona. [Tpumerenne pexona.

Kap6oHn/ibHbIe coOeAMHEHHUs!. AJIbJICTH/IBI W KETOHbL. JNeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE KapOOHWILHOI
TpYMMbl, €€ MONAPHOCTE H TMONAPHIYEMOCTE. Knaccudukauus anbaeruioB W keToHoB. CTpoeHMe MNpeiesibHBIX
anpaeruaos. [OMONOTHYECKHMI psill, HOMEHK/IATypa, W30MEpHs MPENC/bHBIX albAeriloB. Crpoenne MONEKY/IbI
anetoHa. [oMonorH4ecKuii psaj, HOMEHKIATypa H H30MEpHs KETOHOB. OGas ¢opMyna npelebHbIX ajlbIerH10B H
KkeToHOB. Du3Myeckue CBOMCTBA (OpManbJeruaa, aleTalbleruia, aueToHa. XUMWYECKHe CBOHCTBA NpEAC/bHbIX
anbIerHa0B M KeTOHOB. Peakuuu NPHCOENMHEHMS BOIbl, CNHPTOB, LHAHOBOAOpOIA I rUapoCcyb(uTa HATPHUS.
CpaBHeHHe PeakUMOHHOH CMOCOGHOCTH aNbJCrHIOB W KETOHOB B PEaKLMAX NPHCOCMMHEHHA. Peakuuu 3aMellleHus
aTOMOB BOJOpOJAa NpH YITIEPOAHOM aToMme Ha ranoreH. [lonumepusauus dopManbiernia W aLeTanbAeriaa.
Okucienne KapGoOHMIbHBIX coeauHeHHit. OcoGeHHOCTH pPeakUHM OKHCICHHSA aleToHa. CpaBHeHHE OKHCIIEHHA
ANIbICrHI0B W KeTOHOB. I'mapuposanue. BoccTaHoBNeHHe KapOOHWIBHBIX coeMHEHHH B cmupThl. KayecTBeHHbIE
peakIM Ha ajbJerHAHYI0 rpynmy (peakuus «cepeGpAHOro 3epkanay, p3auMozeicTBie ¢ ruapokcuaoM meau (11)).
Ocobennoctn (popmanbuernaa. [TomyueHne nNpeaenbHbIX /IbACTHA0B: OKHCIEHHE CIHPTOB, MHApATALIA alerTHieHa
(peakums KyuepoBa), OKHCIEHHEM STHICHA KHMCJIOPOIOM B NPHCYTCTBHH XI/IOpHIa nannagus (1I). TlonyueHue
ALETOHA OKMCIIEHHEM TMpOMaHONa-2 W paIokKEeHHeM KalblHEBOH WIH GapueBOil CONMM  YKCYCHOM KHCIOTBI
TOKCHYHOCTh AIbIErHa0B. BaxHelilHe NpeJCTABMTENH AIbICTHIOB M KETOHOB: (opManbierui, YKCYCHBIH
anbAeru, aleTOH U UX NMPaKTHYECKOe HCIIO/Ib30BAHKE.

KapGonosble kneaoTbl. CTpoeHue npe/ie/bHbIX 01HOOCHOBHBIX kapGoHoBbIX kucnoT. Knaccudukauus, H3oMepus 1
HOMEHKNaTypa KapGOHOBBIX KHCIOT. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE kapOOKCHITLHOM TpYIIbL.
TComonoruueckuii psa v obmas Gopmyna npefeabHeX 0/IHOOCHOBHBIX kapGoHOBBIX KHCIOT. Pu3MUecKHe cBOiiCTBA
NpeaenbHbIX ONHOOCHOBHBIX ~KapOOHOBBIX KHMCIOT Ha MNpUMEpE MYpaBbHHOM, YKCYCHOIi, NpOMHOHOBOI,
NaJbLMHTHHOBOH M CTeapHHOBOH kucnoT. BomopoaHeie CBA3M, accolHalns kapOOHOBBIX KHCNIOT. XHMHYECKHE
CBOMCTBA MpENeNbHbIX OJHOOCHOBHBIX KAapOOHOBBIX ~KHCIIOT. KucnoTHele cBOiicTBa (M3MEHEHHE OKpackH
WHIMKATOPOB, PEAKLIMU C AKTHBHBIMH METAILIAMH, OCHOBHBIMH OKCHIIAMH, OCHOBAHHAMH, consaMiu). Mamenenne CUilbl
kapGOHOBBIX KMCJIOT NPH BBEACHHH JOHOPHBIX H aKLENTOPHAIX samectuTeneil. Bzaumoneiictene kapOOHOBBIX KHCIOT
co cnupTaMH (peakiums sTepuprKaimi), obpaTumocTsb peakunu. ['anoreHMpoBaHHe kapOOHOBLIX KHCIIOT B GOKOBYIO
tenb. OcOBEHHOCTH XMMHUECKMX CBOMCTB MypaBbWHOH KHMCIOTbL [lomyueHue nNpeAeNBbHEIX OAHOOCHOBHBIX
KapGOHOBBIX KHC/IOT: OKHCIEHME aIbJETHIOB, OKHC/ICHHE MEPBHUYHBIX CMHPTOB, OKHCICHHE aJIKAHOB H AJIKEHOB,
FMAPONK3OM TeMHHAIBHBIX TpuranoreHnios. [lonyuenue MYpPaBbHHON M YKCYCHOH KHCIOT B MPOMBILLIEHHOCTH.
[puMeHeH#He MyPaBbHHOM U YKCYCHOH KHCIIOT.

J[BYXOCHOBHbIE KapGOHOBBIE KHCNIOTBI: 061LHE crnocoGel Moyuenns, 0coBeHHOCTH XHMHUeCKUX cBoiicTB. LllaBenesas
¥ MaJOHOBAsA KHCTIOTA KaK MPEACTaBHTENH NTMKapOOHOBBIX KHCIIOT,

HenpepnenbHble M apOMaTUYECKHE KHCIIOTBI 0coGeHHOCTH MX CTpOeHMs M cBoictB. [lpumeneHune OensoiiHoH
KHCIIOTHI. APOMAaTHUECKHe AHKAapOOHOBBIE KHCIOTHI ((Tanesas, nsodranesas u Tepedranesas kucnothl). [loHaTHE O
rHAPOKCHKAPOOHOBBIX KHCIOTAX W MX NPEACTABUTE/AX MO0 HOI, THMOHHOM, 10104HOH 1 BUHHON KHCIOTaX.
Bbiciune npejie/bHbIe 1 Henpee/nbHbie kKapGOHOBbIE KHC/IOThI. 3HAUEHHE H PUMEHEHNHE kapOOHOBBIX KHCJIOT.
@OyHKUHOHAIbHbIE TPOH3BOAHBIE KAPGOHOBLIX KHCIOT.

X/IOpaHrHAPHAB M AHTMAPHIBI KapGOHOBBIX KHCIOT. [lonyuenne  CHOKHBIX 5pHpOB € HCMONL30BAHHEM
XJIOpaHTHAPHIOB U AHTHAPHIOB KHCIIOT.

Crnoxubie 3hupsl. CTpoeHHE, HOMEHKIATYpa H M30MEPHS CIOMHbIX a¢upoB. CrnoxHble 3(QUpbl KaK H30MEpbI
kapGOHOBBIX KMCIOT (MEXK/IaccoBas H30OMEpHs). CpapHenue GH3HIECKHX CBOWCTB M PEAKLHMOHHOH crnocoBHOCTH
CIOXKHBIX 3(QUPOB M M30MEPHbIX MM KapGOHOBBIX KHCIOT. Iuaponu3 cnoxkebiXx 3¢upos. Cnocobel nomyyeHHs
cloxkHBIX 3QHPOB: dTepuHMKaumMs KapGOHOBLIX KHC/IOT, aUMIMPOBAHHE CIHPTOB 1 AIKOTONATOB ranoret
AHTHPHIAMM M AHTHIPHIAMH, ATKHIHPOBaHHE KapOOKCHIAT-HOHOB.. I[pumeneHue CIOKHBIX IGUPOB B MHUILEBOH U
nap¢roMepHoii MPOMBILINEHHOCTH.

AMM/IBI KApGOHOBBIX KHCIIOT: MOJIy4€HHE 1 CBOHCTBA HAa MPHUMEpE aleTaMna.

Conu kapGOHOBBIX KHCOT, WX TEPMHMYECKOE Ppa3NoXeHne B MPUCYTCTBHI IIEIOUH. CunTe3 KapOOHHJILHLIX
coeMHeHHH Pa3NOKEHHEM KalbLHEBEIX CONeH KapOOHOBBIX KHCIIOT.




Jlemonctpauun. 1. Bzaumoneiicteue Hatpus ¢ ataHonoM. 2. Okucnenue sraHona okcuaom meau (II). 3. Topenne
staHona. 4. B3aumoneiictBHe TpeT-OyTHIOBOro cmMpTa ¢ consHoi kucnotoit. 5. Momopopmuas peakums. 6.
Onpezaenenye albACrHI0B MPH MOMOIIH Ka4€CTBEHHBIX peakLii. 7. OKHCIIeHHe anbIern0B NEPMaHraHaToM Kajiks.
JlaGopaTopubie onbiThl, 1. CpoiicTea 3Tunosoro cnupta. 2. Cwoiicta rnuuepuna. 3. CeoiictBa ¢eHona. 4.
CaoiicTsa hopmanuna. 5. CeoitcTBa ykcycHoii kucaoThl. 6. Conn kapGOHOBLIX KHCIOT.

3.4. A30T- 1 cepocosiepkallHe COeIHHEHHS

AMHHBI, KnaccHHKaLMs 110 THNY YIIeBOJOPOIHOTO paauKana W Y4UCily aMHHOTPYII B MOJEKYJ/Ie, HOMCHKIATYpa,
W30MepHs aMHHOB. [lepBHdHbIe, BTOPHYHbIC M TPETHYHBIE AMHHbI. DNIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
npeeNbHbIX aMMHOB. PH3MYECKHe CBOMCTBA aMHHOB. AMMHbI KaK OpPraHM4eCKHe OCHOBAHWA: Peakuuu ¢ BOMOH,
kucnotamu. Conu ankunamMmmonns. Peakuus ropeHus aMHHOB. AJIKWIMPOBaHHE W alWIMpOBaHMe aMMHOB. Peakumnu
AMHHOB C a30THCTOH kucaoToil. [lomydeHHe aMHHOB alKHIMPOBAHHWEM daMMMaka M BOCCTAHOBIEHHEM
HHTPONIPOH3BOAHBIX YI/IEBOJOPOIOB, U3 CrUpTOB. [TpUMeHeHHe aMHHOB B (hapMaleBTHYECKOH MPOMBILIIEHHOCTH.
ApOMATHYECKHE aMHMHBI. AHWIHH Kak MpeJCTaBUTeNb apoMaTHYeCKHX aMuHOB. CTpOGHHE aHMIMHA. Baaumnuoe
BUHAHWE TPYNN aTOMOB B MOJeKy/e aHWIWHA. BIMsSHUE 3aMeCTHTE/ICH B apOMaTHYCCKOM AAPE Ha KHC/IOTHBIC H
OCHOBHbIE CBOHCTBA apuiaMuHOB. [TpuuuHbl OcnabieHHs OCHOBHBIX CBOMCTB aHHIMHA B CPABHCHHH C aMHHaMH
npe/enbHOro paaa. XHUMHYecKkHe CBOMCTBA aHWIHHA: OCHOBHLIE CBOHCTBA (B3auMoJieiicTBHE ¢ KHCI0TaMM); PEAKLIHH
jaMelleHHss B apoMaTHueckoe sApo (ranorenupoBanue (B3aumoneiicTehe ¢ GpOMHOI BO/IOH), HHTPOBAHHES
(B3aMMOJIEHCTBHE C a30THOH KHC/IOTOM); okucienue;). [lonyyenne anniuHa (peakima 31HHHA). AHHIUH KakK Cbipbe
/1A NPOM3BOACTBA AHMIIHHOBBIX KpacuTeneii. CHHTEe3bl Ha OCHOBE aHH/INHA,
FeTepounKabl. A30T-, KHCIOPOA- M CEPOCOAEpHKALUMe reTepoluKibl. PypaH, MUppoN Kak [pPECTABHTENH
NATHYIEHHBIX TeTepOLMKIOB, [IpHpOAa ApOMATHYHOCTH NATHYIEHHBIX TFETEPOLMKIOB. DJIEKTPOHHOE CTpOeHHE
MOJIEKY/IBl THppONa, apomaTHdeckuii Xapakrep Monekynnl. KHCIOTHbIE CBoficTBa nMppona. [Mupuann  Kak
NPEeACTaBUTENb LIECTHYIEHHBIX TETEPOLMKIOB. DJIEKTPOHHOE CTPOEHME MOJCKYIIbl MHPHIAHHA, apoMaTH4YeCKHUit
XapakTep Mofekyabl. OCHOBHblE CBOIHCTBA MMpHAMHA. Painuuue B NPOABNEHMM OCHOBHBIX CBOMCTB mupposa M
nupuaMHa. Peakuud NMUPHIMHA: dNEKTPOQMIbHOE 3aMelleHHe, IHAPHPOBAHKE, 3aMELUCHHE aTOMOB BOJOpOAA B p-
NoNOKeHUM Ha ruapokcorpynmy. Ilukomumel W ux okucnenue. Ilpencrasnense o6 mypuHe, NYPHHOBBIX M
MTHPHMHIMHOBbLIX OCHOBAHHSAX.
Jlemonctpaunn. 1. OcHOBHble CBOiCTBa amMuHOB. 2. KauecTBEHHbIE peakUHH HA aHHIHH. 3. AHHIHHOBHIE
kpacutenu. 4. OGpasiibl reTEpPOLMKIMYECKHX COCIUHEHHI.

3.5. BHOJIOrNYeCcKH AKTHBHbBIE BelllecTBa

JKHpbI KaK COXKHbIE S(HPBI MNIHLEPHHA W BBICHIMX KapGOHOBBIX KHCIIOT. PacTUTE/IbHbIE H JKMBOTHbIE HHPbI, HX
coctas. DU3NUECKUE CBOHCTBA XUPOB. XHMMUUECKHE CBOWCTBA KHPOB: MMAPUPOBAHHE, OKHCIEeHHe. [MAPOIH3 WK
OMbIJIEHHE JKHPOB KK CTOCO0 MPOMBILIIEHHOTO MONy4YeHM s CONel BhICIIUX KapOOHOBBIX KHMCIIOT. I'HAPOTEHH3aLNA
upo. [TpuMeneHHe KHPOB. MbLITA KaK COJIH BHICIIHX KapOOHOBBIX KHCIIOT. MotoliHe cBoICTBA MbLIA.

Yraesoabl. OOGwas ¢opmyna yriesonos. Knaccuduxaums yrnesoaos. MoHO-, OHMro- 11 IOIHCAXapHIbI.
dusmyeckue cBOMCTBA M HAXOKIEHHE YIIEBOJOB B NMPHPOAe (HAa npumepe rMoKosbl H pykrossr). Jlnueiinas u
unkandeckas GopMbl rToko3bl U GpykTo3sl. Popmynsl Puuepa n Xeyopea. [ToHATHE O TAyTOMEpPHH KakK BM/C
H30MepHH MEXIy LUMKIHYeCKOH W nuHeiiHoH dpopmamu. XuMHUYCCKHE CBOHCTBA IIIOKO3bI: OKHCIICHHE XJIOPHOH HITH
GpOMHOM BOIOH, OKHCIEHHE a30THOH KHCIOTOH, BOCCTAHOBJICHHE B LIECTHATOMHBIH CITHPT, H30MepH3aLlis,
KAuecTBEHHBbIE PEaKlM Ha TIMIOKO3Y (IKCNEPHMEHTANbHBIE JI0KA3aTeNbCTBA HATHHUMA aNbleruHOH W CHHPTOBRIX
PYNN B TJIIOKO3€), CIMPTOBOE, MONOYHOKHCIOE, M MACIAHOKHCIOE OpOKeHHE. [ IHKO3WAHLIA THAPOKCHI, €ro
cnieuuduyeckue cBoiicTea. [ToHsTHE O rIHKO3HAAX. [IOHATHE O IIOKO3HAAX, HX HAXOKACHHH B NPHPOJC. [Tonyuenue
rmoko3sl. DpykTo3a Kak M3omep rmokosnl. PuGosa u nesokcupuGosa. Ilpumenenue u Ouonoruyeckas polib
yriaeo10B. OKHCIEHHE YTTIEBOI0B — HCTOYHHK IHEPTHH AHBBIX OPraHH3MOB.

JTucaxapuaesl, Caxaposa Kak MpeICTABHTENb HEBOCCTAHAB/IHMBAIOIIMX 1HCAXapH/0B. Crpoenue, (H3MYECKHE H
XMMHYECKHe CBOiicTBa caxapo3sl. [uaponus ancaxapuzuos. Ilonydenue caxapa u3 caxapHoii CBEKJIBb. [TpuMeneHue
€axapossl.

Mosmcaxapuabl. Kpaxma, rIMKOTeH i LeJLUT0N03a Kak Gnonoriyeckie nonumepel. Kpaxman kak cMeck aMuiosbl i
AMUIONIEKTHHA, ero (u3nyeckue cBoifcTBa. XHMHYECKHE CBOMCTBA Kpaxmana: THAPOJIH3, Ka4eCTBCHHAA peakiuA ¢
HOZOM W ee MpHMEHeHHe 1 OOHapyXeHHs Kpaxmana B NpOAyKTax nuTanus. Lenmonosa: CTpoeHHe H huznHecKHe
cBOlicTBA. XHMMHUYECKHe CBOMCTBA LIEJUTIONO3LI: rUApon3, 06pa3oBaHile clnoxkHbIX 2GHpoB. [TpumeHeHHe Kpaxmana
uenmonossl. [[pakTHdeckoe 3HaUEHHE MOJHCAXapHIOoB.

Hyknennossie kuciorel. Hykneosuasl. Hykneoruaer. HykieHHOBbIE KHCIOTBI Kak NPHPOJHBIE MOTHMEPHI. Cocras
u ctpoenne HykienHoBbix kKucioT (JIHK u PHK). ['uaponus HyKIEHHOBBIX KHCJIOT. Ponb HYKJIEHHOBLIX KHCIIOT B
u3HeaesTenbHOCTH opranusmos. @ynkwu JIHK 1 PHK. Komniemenraprocts. [enetnyieckuit ko,
AMHHOKHCI0TBL. COCTAB, CTPOGHME M HOMEHKIATypa AamMHHOKHCIOT. ['oMmonoruveckuii psa npeaeibHeix
AMMHOKMCIOT. Du3MdYeckue CBOMcTBA mpedenbHbLIX aMHHOKHCHOT. CnocoGel  MonyHeHus  aMHHOKHMCIOT.
AMMHOKHCIIOTHl KaK am(oTepHble OpraHWHYEeCKHEe COCIHHEHHs, PABHOBCCHA B pacTBOpax aMHHOKHMCIOT. CsoiicTra
AMHHOKHCIIOT: KHMC/IOTHbIE ¥ OCHOBHbIE CBOMHCTBA; ALMIMPOBAHME AMMHOTPYMMbI, STEpPHHUKALMS;, peakUMu ¢
a30THCTOH KMCIOTOH. KauecTBeHHble peaKkLuH HAa AMHHOKMCIOTBI ¢ ruapokcuaoM mean (II). Creundueckue
KaueCTBEHHBIC PEaKIMH Ha apoOMaTHYeCKHe M reTepOLMKIHUECKHe aMHHOKUCIOTH € KOHLIeHTPHPOBAHHOH a30THOM
KHCNOTOM, Ha LMcTeMH ¢ aueratoM ceuHua (II). bruonorudeckoe 3Ha4eHWE U-aMMHOKHCIOT. OOnacTH NPUMEHEHHA
AMHHOKHCIIOT.

MenTuabl, X cTpoeHye. [lenTuaHas CBA3L. AMU/HBIN XapakTep NENTHIHOH CBA3M. Cunres nentuaos. ['uwaponus
NENTHIOB.




benkun kak npupoausie OGuononumepnl. Coctas u ctpoeHue OenkoB. [lepBuyHas cTpykTypa Oenkos.
DepMeHTaTHBHBIA ruaponus Oenkos. Bropuuwas ctpyktypa OenkoB: a-crnupaib, B-cTpykTypa. TpeTHuHas H
YETBEPTHYHAA CTPYKTypa Oenkos. JlucynbuaHble MOCTHKM M HOHHBIE M BaH-IAep-BaalbCOBbl (rHapodoOHbIE)
B3aUMOJEHCTBUA. XHMHUYECKHE CBOMHCTBA O€NKOB: MMAPOJIM3, JCHATypallkd, KaueCTBEHHbIe (LBETHbIE) peakLUHH Ha
Genku. buonoruueckue GyHkuMM GeskoB.

JdemoHcTpauuu. 1. PacTBOpUMOCTS YIieBOOB B Boje M 3TaHoje. 2. O6pa3iibl aMUHOKHCIIOT.

JlaGopaTopHbie onbiThl. 1. CBolicTBa rmokossl. 2. OnpeneneHye KpaxMana B NpoAyKTax NUTaHus. 3. XKupbl H HX
cBoiicTea. 4. LiBeTHble peakunu Genkos.

3.6. BbicOKOMO/1EKY /IAPHbIE COEAHHEHHS

OCHOBHbIE TIOHATHA BHICOKOMOJIEKYJIAPHLIX COGJAMHEHHH: MOHOMEp, TIOJIMMEp, CTPYKTYPHOE 3BEHO, CTENeHb
nomuMepH3aLi. OCHOBHEIE CIIOCOOE! MOMYYEHHS BBICOKOMONEKYISAPHBIX COEMMHEHMI: peakiMu MoJHMepU3anuy |
nonukonaercauun. Cononumepusauus. CTpoeHHe W CTPYKTYpa MOTUMEPOB. 3aBUCMMOCTh CBOHCTE NMOIMMEPOB OT
ctpoeHns Monekyn. Knaccuukauus nonumepoB: nuactMacchl (IUIaCTHKM), 371acTOMeEphl (KaydyKH), BOJIOKHA,
koMno3utsl. CoBpeMeHHBIe racTMaccsl (TacTuky) (MONMHITHIIEH, MONHNPOTHIEH, TTOTHCTHPON, NMOMHBHHUIIXJIOPHI,
(roporiact, nonuITHIeHTepedTaNnaT, akpua-6yTaaHeH-CTHPOIbHRIH MIacTHK, nonukapoonartsl). TepMoriacTH4HbIE
M TepMOpeakTHBHEIe monuMepbl. PeHondopmanbaernaHeie cMonel. KomnosuTHeie Martepuansl. BonokHa, nx
knaccuukauus. [IpuponHble W XMMHYECKHe BOJIOKHA. MCKYCCTBEHHBIE H CHHTETHYeCKHE BONlOKHA. [loHATHE O
BHCKO3€ M AlIETATHOM BOJIOKHe. [lonuadupHbIe W MOMHAMHIHLIE BOJIOKHA, UX CTpOeHHe, cBolicTea. [IpakTH4Yeckoe
HCIIONB30BaHHE BOJIOKOH, DnactoMepbl. [IpupoaHbiii M cHHTeTHYecKHil Kaydyk. Pesuna u 36onut. Ilpumenenue
NOJIUMEPOB.

Hemouncrpaunn, 1. OGpasus mnnactukos. 2. Komnekuus onoko. 3. TlonukonjgeHcalus STHIEHITHKONA C
TepedTaneBoil KUCIOTOM.

JlaGopaTopHbie onbiThl. OTHOIIEHHE CHHTETHYECKHX BOJIOKOH K PACTBOPAM KHCJIOT W LIENOYeH.

4. XHMHS H )KH3Hb
4.1. Xumuyeckas TexHosorus (XumMus B NpoMbILLIJIEHHOCTH)

OcHOBHbIE TNpPHHUHNBI XHMHYecKoH TexHojoruu. OGulMe TNpeNCTaBIEHMs O NPOMBILIEHHBIX —criocobax
NoJy4eHHs XHMHYECKHX BELIECTB.
Mpou3BOACTBO CEPHON KHCJIOThI KOHTAKTHBIM crocoGoM. Xumusm npouecca. Ceipbe 1UIA NPOH3BOACTBA CEPHOI
KHC/IOThI. TeXxHomoruyeckas cxema rpolecca, MpoLecchl U annaparsl.
Mpoussoacreo ammuaka, XuMH3M mpouecca. OmnpeseneHHe ONTHMANbHBIX YCIOBHH MPOBEICHHS pPEaKLMM.
[IpHHIMN LHPKYNSALMA W ero pealt3allid B TEXHOJIOTHYECKOH CXeMe.
Mertanayprusi. Yepuas meramnyprus. ITpoussonctso uyryHa. JIomeHHsii npouecc (csipbe, YCTPOHCTBO JIOMEHHOI
meyn, XMMHM3M npouecca). [IpOM3BOACTBO CTAamM B KHCIOPOIHOM KOHBepTepe M B 3nekTponeudax. LlsetHas
METAJTYprHs.
Oprauuveckuii cuntes, [IpombiiienHas opraHuyeckas XHMHA. OCHOBHOH M TOHKMH OPraHH4ecKHil CHHTe3.
HauGonee KpyNmHOTOHHaXHbIe MPOM3BOJACTBA OpraHWHeckux coeauHeHuid. [Npoussoactso MeraHona. TMoayuenue
YKCYCHO# Kuca0Thl. ChIpbe U1 OpraHHYeckoil npomMbliieHHocTH. [TpoGnema 0TX010B W MOGOUHBIX MPOLYKTOB.

4.2. XuMHA H IKOJIOTHS

XHMHYECKOE 3arpA3HEHHE OKPYKAIOLICH Ccpelibl M €ro MnocaeAcTBua. JKkonorua U npobieMa OXpaHbl OKpYKaroleH
cpefbl. «3eneHasy XHMHA,
Jlemonctpaunu. 1. Chipbe /Ul NPOH3BOJCTBA CEPHOI KMCIOTHI. 2. Mojens kunsuero cios. 3. XKenesnas pyna. 4.
OBpas3Lpl CIIABOB XKENesa.

4.3, XUMHA H JHEepreTHKa

TIpHpoaHble HCTOYHHKH YrieBoaoponoB. ITpupoamsiit 1 nonyTHell HeQTSHON rassl, HX COCTAaB H HMCTOJIb30BAHHE.
Hedrs kak cmech yraesoaopoaos. Cocras nedy u ee nepepaborka. [lepeuunas u BTopuuHas nepepaborka HediTH.
IMeperonka nedrn. Kpekunr. Pudopmunr. Hedrenponyktsl. OkranoBoe uucio Gensuna. Oxpana okpyxaioLuei
cpeasl npu HeTenepepaGoTKe M TpPaHCHOPTHpOBKe HedrenponykTos. Kamenwwii yroab. KokcoBanwe yris.
lasudukanus yras. DkonoruueckHe NpoGaeMbl, BO3HHMKAIOIIME NPH HCMONBL3OBAHHM YIJIA B KayeCTBE TOIMJIMBA.
AnbTepHaTHBHBIE HCTOYHHKH SHEPTHH.

4.4. XHMHA H 310pPOBbe

Xumua numm. Kupsl, Genku, yriesoibl, BHTaMHHbI, (epmentbl. Paumonanshoe nutanue. [Tumesrie no6aBki.
IMuuessle 100aBKM, X KnaccHHKALMA. 3ampelleHHble M paspelleHHble muuieBbie 106aBkd. OCHOBBI MHIIEBOH
XHUMHH.

Xumus B Meauuuue. Tlonstue o apmaueBTHueckoii xumuu u  ¢dapmakonoruy. PaspaboTka nekapcrs.
JlexapcTBeHHbIE CpeACTBa, MX KaccHpukaums. [TpoTHBOMHKPOOHBIE cpeacTBa (CynbhaHuIaMuaHbIe Npenaparbi 1
AHTUOUOTUKM). AHANBreTHkH (ACIMpHH, aHallbIMH, [ApalleTamos, HapKOTHYECKHE aHAIbreTHKH). Baxyline
cpenctsa. Tpo6nemsl, cBs3aHHbIe ¢ NPUMEHEHHEM JIEKAPCTBEHHBIX MpenaparoB. Bpeambie mpuBLMKH U GakTOphI,
paspymalomue 320poBbe (M30bITOYHOE MOTpeGNEHHE JKMPHOH NHIIM, KypeHWe, YyNOTpedJeHHe ajIKoro,
HapKOMaHu).

4.5. XuMHH B NOBCeIHEBHOI AH3IHH




Kocmeruueckue U nap(roMepHbIe Cpe/ICTBa.
BbiToBast XM, [TOHATHE O MOBEPXHOCTHO-AKTHBHEIX BELIECTBAX. Motolne 1 yucTAMe cpeactsa. OtdeMBaromHe
cpeacrsa. [Tpasuna GesonacHoi paGoThl ¢ €IKHMH, TOPIOYHMHU W TOKCHYHBIMH BELIECTBAMH, CPEACTBAMH ObITOBOM
XUMHH.

4.6. XHMHA B CTPOUTEIbLCTBE

Iunc. Wssects. Llement, Geron. Kneu. IMonop ONTHMANbHBIX CTPOMTENBHBIX MaTEpPUaloB B MPAKTHYECKOMH
JIeATEIBHOCTH YEI0BEKA.

4.7. XUMHSH B C&ILCKOM X037iilicTBe

MuHepabHEle H Opranudeckue ynooperus. CpescTsa 3amuTsl pacTeHHi. [TecTHLMbI: HHCEKTHLIAE, repGHLI/Ib! H
(yHrunmasl. PenenienTsl.

4.8. HeopraHH4ecKHe MaTepHaibl

Crekno, ero Buasl. CHIHKAaTHAs NPOMbIULIEHHOCTb. TpaJMLUHOHHEIE H COBPEMEHHBIE KEpaMHYECKHe MaTEpHabL.
CaepxnpoBoaswias kepamuka. [TOHATHE O KepMeTax, MaTepHaax ¢ BhICOKOH TBEPAOCTHIO.

4.9, XHMMHA B COBPEMEHHOH HayKe

MeTo0N0rHs HAy4HOr0o HCCIe0BaHHA. MeToasl Hay4HOro MO3HAHHA B XHMMHH. CyGbektT M OOBEKT Hay4HOTrO
nosuanus. [ToctaHoBka npoGnembl. CO0p MHDOPMALMK U HakomeHne (akTos. ['HNOTE3a H €€ IKCNCPHMEHTANBHAA
nposepka. TeopeTnueckoe OOBACHEHHE MOTYYEHHBIX PE3y/bTaTOB. Unaykuua W aeaykuus. DKCIEPHMCHTalIbHAs
npoBepKa MoJy4eHHbIX TEOPETHYECKHUX BbIBOJIOB C LE/IbIO PAacNpOCTPaHeHHA UX Ha Gosee WHPOKHIi Kpyr 0ObEKTOB.
XUMMUYECKHil aHaJIn3, CHHTE3, MOJIC/IMPOBAHHE XHMHUYECKHX MPOLECCOB M ABNCHHI KaK METO/A HAYHHOrO MO3HAHHA.
HaHocTpyKTyphl.

BBeaeHHe B MPOEKTHYIO AeATENLHOCTb, [TpoekT. THIBI i BUBI MPOEKTOB, ITAlbl peanu3aliii NpoeKkTa. OcobeHHOCTH
pa3paboTky NpoeKTOB (MOCTaHOBKA Lieneli, noadop METONHK, pa6oTa ¢ IMTEpaTYPHLIMHM UCTOYHHKAaMH, 0popMIIeHHe

¥ 3alIUTa MPOEKTa).

WCTOUHMKH XMMHYecko# uHpopmaumu. TTOMCK XWMHYecKo# MHpOpMAaLMH MO Ha3BaAHHAM, uaeHTudUKaTopam,
CTPYKTYpHBIM (popmynaM. Pa6ota ¢ 6a3aMH JTaHHBIX.

Jlemoncrpaunn, 1. TMnmessie kpacutenu. 2. Kpawenne Tkauei. 3. OrGenusanue TkaHeil. 4. Koniekuus cpeacTs
3amuThl pacTenuii. 5. Kepamuueckne MaTepuansl. 6. LipeTHble crekna. 7. [Tpumepsl paGoThl ¢ XHMHYECKHMH (a3amu
JaHHBIX.

JlaGopaTopHble ONbIThL 1. 3HAKOMCTBO C MOIOUIMMH CPEACTBAMH. 2. Kneu. 3. 3HAKOMCTBO C MHHEPAIbHbIMH
ynoGpeHHsAMH U U3Y4EHHE UX CBOMHCTB.

5. Tunsl pac4yeTHBIX 3a1a4
1. HaxoxkzaeHHe MOJEKYIApHOH (OpMYyIbl YrI€BOAOpOAa MO €ro IJIOTHOCTH H MaccoBoil Jolie 3JIEMECHTOB,
BXOJALIMX B €r0 COCTAB MIIH MO MPOAYKTaM CrOpaHHs.
2. PacueTbl MaccoBoii 10 (Macchl) XHMHYECKOr0 COEIMHEHHA B CMECH.
3. PacueTsl Macchl (00beMa, KOJIHYECTBA BelIecTBa) MPOAYKTOB peaklluH, eC/H OIHO W3 BELICCTB JaHO B n30bITKE
(umeeT IpUMecH).
PacyeTrl MaccoBOH WM 00BEMHOI I0TH BRIX0AA MPOAYKTa PeaklMH OT TEOPETHYECKH BO3MOKHOrO.
Pacuets! TeruoBoro 3dpexra peakinH.
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6. Pacuersl 06bEMHBIX OTHOIUIEHHH ra3oB MPH XMMHYECKHX peaKLuaxX.

7. PacueTsl Macchl (00beMa, KONHYECTBA BELIECTBA) NPOAYKTA PEAKLHH, €C/IM OIHO W3 BELICCTB JaHO B BHAC
pacTBOpa ¢ onpe/elieHHOH MaccoBoii 10/1ei paCTBOPEHHOTO BELIECTBA.

8. Pacuer KOHCTAaHTHI PAaBHOBECHUS 10 PABHOBECHBIM KOHLIEHTPALHAM BELICCTB.

9. PacueT paBHOBECHBIX KOHUEHTPALWii BEIIECTB, €C/IH H3BECTHBI MCXO/IHBIE KOHUEHTPALMH BEILCCTB H KOHCTAHTA
paBHOBECHA.

10. Pacuer pH pacTBOpa CHIILHOH KHC/IOTBI H CHIILHOTO OCHOBaHHA, €C/IH H3BECTHA HX KOHUECHTPALMA.

=

6. TeMbl MpaKTHYECKHX paboT

CKOpPOCTb XHMHYECKHX peakuuii. X HMU1ECKOe PaBHOBECHE.
JKCnepUMEHTABHOE PellieHHe 3a1a4 110 TeMe «['aoreHsn.
JKCNEPUMEHTAILHOE PEIEHHE 3a/1a4 N0 TeMe «XalbKOreHb.
[MonyueHne aMMHaka M M3yMEHHE €ro CBOMCTB.
JKcnepUMEeHTabHOE PelIeHHe 3a/1a4 M0 TeMe «JJeMEHThI MOArPYIIbI a30Tay.
DKcrepUMEHTaIbHOE PeleHHe 3aa4 1o TeMe «MeTajlibl [aBHbIX MOArpyNI».
[TonyuyeHHe MEOHOTO Kynopoca.
JKCIEPHMEHTANBHOE PellieHHe 3a1a4 110 TeMe «MeTasibl NOGOUHBIX MOArpyYNI.
ITonyuenue conu Mopa.

. UsroToBnenue Moneneii MOJIEKY/]1 OPraHM4YeCKHX BELIECTB.

. TTony4eHne ITHNEHA X H3Y4EHHE ero CBOMHCTB.

. TonyueHne GpoMaTaHa.

. [Tonyuenue aueToHa.
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14, INony4yeHHe YKCYCHOMH KMCIOTBI.

15. CunTes aTMNaLIETATA.

16. 'maponus kpaxmana.

17. UneHTuHKaLMA OPraHM4eCcKHX BELIECTB.
18. Pacno3sHaBaHKe miacTMacc.

19. Pacno3HaBaHHe BOJIOKOH.

4. TemaTnueckoe NJIAHHPOBAHHE, B TOM YHC/I€ ¢ YYE€TOM NporpaMmsbl BOCITHTAHHH, €
YKa3aHHeM KOJIH4YeCcTBa 4acoB, 0TBOJAHMBIX HA OCBOCHHEC Ka10# TeMbI

TemaTHueckoe MIaHHPOBaHWE IO reorpaguu s 5 - 9 KIaccoB COCTAaBICHO C YYETOM
paGoueli mporpamMMbl BOCHHTaHHsA. BocnuTare/bHbli NOTEHUMAN JaHHOTO y4ebHOro mpeamera
obecrieunBaeT co3JaHHe ONIArONpPUATHBEIX YCIIOBHH Ui pPa3sBHTHS COLHAJIBHO 3HAYMUMBIX
OTHOIIIEHHH MIKOJBHUKOB, U, IPEXJie BCEro, IIEHHOCTHBIX OTHOIICHHI:

- K CeMb€ KakK IJIaBHOH OIlope B KH3HH YEJIOBEKA H HCTOYHHKY €ro CHacThbs;

- K TPYJIy KaK OCHOBHOMY CIIOCO0Y JIOCTHXXEHHUS JKM3HEHHOrO O/1arornoiyqus 4eioBexa, 3aiory
€ro YCHEemIHOro TpO(ecCHOHAILHOTO CaMOONpPEe/e/IeH!sl M OIIYIICHHS YBEPEHHOCTH B
3aBTpalIHEM JIHE;

- K CBOEMY OTEYeCTBY, cBoeil Mol u Gonmbmoil PojiHe Kak MeCTy, B KOTOPOM 4€JIOBCK BBRIPOC
¥ TMO3HA1 [IepBble PaJOCTH W HeyJa4d, KOTopas 3aBelllaHa eMy NpefkaMH H KOTOPYIO HYXHO
obeperats;

- K TpHpOAE KaK MCTOYHMKY JKH3HH Ha 3eMjle, OCHOBE CamMoro ¢ CymeCTBOBaHHS,
HYXIAIOIIEHCs B 3alIUTE U MOCTOSHHOM BHUMAHHHU CO CTOPOHBI Y€JIOBEKa,

- K MHpY Kak IJIaBHOMY MPHHIIHITY 4€JIOBEYECKOr0 OOIICKHUTHS, YCIOBHIO KpenKkoil JpyxOsl,
HalaXKMBAHHSA OTHOIIEHWH ¢ Koyeramu rmo pafore B OyaymieM M co3janus OIaronpusTHOrO
MHKPOK/IHMAaTa B CBOEH COOCTBEHHOH CeMbe;

- K 3HAHHSAM KaK MHTE/UIEKTY&IbHOMY pecypcy, obecneunBaromieMy Oyjyiiee 4enoBeKa, Kak
pe3yJIbTaTy KPONMOTIHBOTO, HO YBJIEKATENLHOro y4eOHOTro Tpy/aa;

- K KyJbType KaK AyXoBHOMY GoraTcTBy 00IecTBa H BAXKHOMY YCJIOBHIO OUIYIICHHSA YE/IOBEKOM
MOJIHOTEl MPOXKHBAEMOM KH3HH, KOTOpOE MAAOT €My YTEHHE, MY3blKa, HCKYCCTBO, Teartp,
TBOPYECKOE CAMOBBIPAKEHHE,

- K 3/I0POBBIO Kak 3aJI0Ty JIOJITOH ¥ aKTUBHOW JKH3HH 4EJIOBEKA, €ro XOPOIIEro HACTPOCHHSA H
OTNITHMHCTHYHOTO B3TJIs]1a HA MHD;

- K OKDYXaOIIMM JIIOJsAM Kak Oe3ycrnoBHOH M abCOJIOTHOH LEHHOCTH, KaK PaBHONMPABHBIM
COUMAIBHBIM TIapTHEPAM, C KOTOPHIMH HEOOXOIMMO BBICTpauBaTh A0OpOXKeIaTeNbHBIE M
B3aMMOTIOJUICPXKUBAIOIIME OTHOIICHHS, JAIOIIHE YEJIOBEKY paaocTh 00IleHHs] H TO3BOJISIOIIHE
u3beraTh YyBCTBA OJIMHOYECTBA,

- K camMuM cebe Kak Xo3geBaM CBOci cyabObl, camOONpee/SIONIMMCcs H cCaMOpeaTH3yOIuMCsH
JIMYHOCTAM, OTBEYAIOIIHUM 3a cBoe cobcTBeHHOe Oyayiee.

10 kaace
AU RJiace
Kous-Bo uacos
ABToOpe PaGouasn
I'nasa Kontpoas
Kas nporpam IpakTHyeckne paboTe
nporpa Ma
MMa
Tema 1. [ToBrOopexue H 17 21 Bxojnas koutponeHas paboTa.
yrayonenue snaHui Koutponsnas pabora Ne | no
TeMe «OCHOBBI XHMHHY.

Tema 2. OcHoBHbIE 13 14 PyGeskHast KOHTpObHARA
NOHATHA paGora.
opraHH4eckol XHMHH
Tema 3. 26 25 TMpaktuueckan padora Ne |, «M3rorosnenne moaenei Kontponenas pabora Ne 2 110
Yranesoiopoibi MOJIEKY/l OPraHHH4ECKHX BELIECTBY. TeMe «YraeBoaopo/ibi».

IMpaktueckas pabora No 2. «llonyueHue 3THIEH H

H3YYEHHE ero CBOHCTBY,
Tema 4. 18 18 INpaxTuyeckas paGora Ne 3. «lToayuenue Spomatanan. KonrponeHas paora Ne 3 no
Kucnopoacoaepxaun [TpakTuyeckas pabora Ne 4. «Ilonyuenne austonay. Teme «Kucnopoaconepkaime
€ OpraHMYecKue [MpakTuyueckas pabora Ne 5. «Ilony4enue ykcycHoil OpraHUYeCKHe COCJIMHCHUAY
COEIMHEHUA KHCJIOTBI H H3Y4EHHE €€ CBONCTBY,

[NpakTryeckas pabora Ne 6. «CunTe3 3THIALCTATAY.




Tema 5. A3zoT- 1 5 5

cepoco/ieprKalme

COEJIMHEHHNA

Tema 6. 16 14 [paktiueckas paora No 7. «"HApOnM3 Kpaxmanan, Kourtponeuas pabora Ne 4 no

buonorudecku Ipaktryeckan pabora Ne 8. «Muentupukaums TeMe «A30TCOACPHKALLIHE H

aKTHBHBIC BEILECTBA OpraHUYECKHX BELIECTBY. GHONIOrHYECKH AKTHBHBIC
OpraHHYecKHe BELIECTBAY.
HMrorosas KoHTpo/IbHaA
pabora.

Tema 7. 6 5 [pakTueckas pabora Ne 9. «Pacno3nasanue

BhICOKOMONIEKYRPHbI NIACTMACC,

€ COeJIMHeHHA [NpakTuyeckas pabora Ne 10. «Pacno3nasanne

BOJIOKOH».
PesepsHoe BpeMs 4 -
Hroro: 105 102 10 7
Koa.
HBLSALEE TEN. -8 XApAKTePHCTHKA OCHOBHBIX BH/0B
Ne Tpawcvatiecine OcHOBHOE COEPKRAHHE N0 TEMAM NEATEILHOCTH YHEHHKA

KOHTPO/ILHBIE
paboTsl.

(Ha yposue yuebubix aeiicTamii)

TEMA 1. TOBTOPEHHE U YTUIYBJIEHHE 3HAHHI (21 v)

ATOMBI, MOJICKY/IBI,
BELIECTBA.

ATOMHO-MOJIEKY/ISpHOE y4enue. Beuecrsa
MOEKYIAPHOTO H HEMOJIEKYJIAPHOIO
crpoeHus. KavecTBeHHbIH H KOJTHYCCTBEHHBIH
cocTas pemiecTea, MoispHas W OTHOCHTETbHAN
MOZIEKY/ISpHAs Macchl BelecTea. MoasHas
1071 H MAccoBast /1018 /IEMEHTA B BEILIECTBE.
Jlemoncrpaunn. OGpasiibl BELIECTB
MOJIEKY/IAPHOTO H HEMOJIEKY/IAPHOTO
cTpoetna. Bosronka noaa

OOBACHATE MOJI0KEHHA ATOMHO-MOJIEKY/IAPHOIO
yueHus, OnepHpoBaTh NOHATHAMH «XHMHYECKHIT
AEMEHT, «ATOMY, «MONIEKY/1a», (BELIECTBOR,
«hHInUECKOE TEION.

OOBACHATH 3HAYCHHE XHMHUECKOI opMy.ib!
BELLECTBA KAK BRIPAKEHHE KAYECTBEHHOIO U
KOJIMYECTBEHHOIO COCTABA BEIIECTBA. PaccuuThIBaTL
MACCOBBIE M MOJIBHBIE JI0/IH JIEMEHTOB B XHMHYECKOM
COCIHHEHHH.

Onpenenats GOpMy/ibl COCAHHEHHMA N0 HIBECTHEIM
MACCOBBIM, MOJIBHBIM J0N1AM dneMenToB. Habmoznats
JIEMOHCTPHPYEMBIE OBIThI H ONHUCHIBATE HX C
MOMOULBIO POIHOTO A3bIKA H AILIKA XHMHH

2 CrtpoeHHe atoma. 1 Crpoenue atoma. Hiotonel. ATomMHas H3obpaxkaTs 21eKTPOHHBIE KOH(HIYpaLMH @TOMOB H
opGuTane, PacnpejeneHue 21eKTPOHOB Mo MOHOB rpaHHeckH W B BUIE IEKTPOHHOI opMybl,
JHEPreTHHECKHM YPOBHAM B COOTBETCTBHM C YKa3bIBATh BAIEHTHBIE YIEKTPOHBI.
MPHHLATIOM HAWMEHbIIEH 3Hepruy, npasuiom | CpaBHHBATE JICKTPOHLI, HAXOAAUIMCCA HA PA3HBIX
Xynaa v npuxumnosm [Naynu. DnekTpoHHas YPOBHAX, N0 (hopMe, IHEPIHH.
koHdurypauns atoma. Knaccuduxauma XapakTepu3oBaTh BATEHTHBIC BOIMOKHOCTH aTOMOB
XHMHYECKHX DJIEMEHTOB (s-, p-, d-, f- XHMHYECKHX /IEMEHTOB
anemermet). BaneHTHBIE 2/IEKTPOHBI
3 [Neproauyeckui 1 TMeproauyeckuit 3axoH. POpPMYIHPOBKA Xapakrepu3iosars [TepHoanyeckyio cuctemy
3aKOH H 3AKOHA B CBETE COBPEMEHHBIX NpeCTaBIeHH | Xumuueckux anementos [l M. Meuneneena kak
[Mepnonnueckasn 0 CTpOeHHH aToMa. MHpOBO33pPEHUECKOE H rpauyeckoe oTobpaxkeHne [lepHoaHYECKOTO 3aKOHA.
cHcTema nay4Hoe 3navenue [lepuoaudeckoro 3akona /1. | Tlpeacka3siBaTe CBOHCTBA 31aHHOIO JIEMCHTA H €r0o
XHMHYECKHX H. Menneneera. Paquyc aroma. coeIMHeHUH, OCHOBRIBAACH Ha [TepHOIHMECKOM
anemenTos JI. K. 3aKOHOMEPHOCTH B H3IMEHEHUH CBOICTB 3aKOHE W W3BECTHBIX CBOHCTBAX MPOCTHIX BELIECTB
Menneneesa, MPOCTBIX BEUIECTB, BOJIOPOIHBIX COCMHEHHI, | METALIOB H HEMETALIOB.
BBICIIMX OKCHIOB H THIPOKCH/0B B nepuojax | OGBACHATH 3aKOHOMEPHOCTH H3MEHEHHA CBOHCTB
W rpynnax. D1eKTpooTPHUATENLHOCTE 3NIEMEHTOB, MPOCTHIX BEIUIECTB, BEICIIHX OKCHIIOB M
rHPOKCH/IOB B rpynnax u nepuoaax [Nepuoansicckodn
cHcTeMsl, TIpOrHO3HPOBATE CTPOEHHE aTOMA H
CBOICTBA XHMHYECKHX 2/IEMEHTOB H 00pa30BaHHbIX
MMM COCIMHEHMI, ONUPAACE HA HX MOJI0KCHHE B
INepuoanueckoii cucteme. XapakTepH3osaTh
3naveHue [lepHoaH4eCcKoro 3aKoHa
4. XHMHuecKasn CBA3b. | XuMuyeckas CBA3b. JJIEKTPOHHAA NPHpOA KOHKpeTH3HpOBaTh MOHATHE «XHMHYECKAA CBA3LY.
XMMHUecKoH cBA3H. Buabl xumuueckoi ceazn. | OBoGwars NOHATHA «KOBANCHTHAN HENOISAPHAN
Honnas cBa3b. KosanenrtHas HEnoJiApHas | CBA3bLY, «KOBAJICHTHAA MOJApHAA CBAILY, «HOHHAA
noagpHas csaib. OOMEHHBIA H IOHOPHO- CBA3bY, «BOJAOPO/IHAA CBA3BY, (METATIHYECKARA
AKUENTOPHBIH MEXaHH3MBI 00pa3oBaHHs CBA3bY.
KOBaNeHTHOI no/ApHOH cBA3M. ['eomeTpHs KnaccudminipoBaTh THIIEI XHMHYECKOM CBA3H U
Monekynel. Metanauueckas CBA3b. OOBACHATD HX MEXAHHIMBI.
Bonopoanas cea3b [Tpeacka3piBaTh THI XMMHYECKOH CBA3M, 3HAA
dopMyay unu hH3HHeCKHEe CBOHCTBA BEILECTBA.
OOBACHATE MeXaHN3MBl 00pa3OBaHUs KOBAICHTHOMH
CBAIH
5 ArperatHbie 1 ArperarHsie COCTOAHHA BellecTsa, THnel I[TporHo3MpoBaTh CBOHCTBA BELIECTBA, HCXOAA U3 THIA
COCTOSIHMA. KPHCTAUIMMECKHX PEIIETOK: ATOMHAHA, KPHCTAUTHYECKOI PEIETKH.

MOJEKY/ISPHAs, HOHHAA, MCTA/LTHYECKAsA,
3aBUCHUMOCTh (PH3IHUECKHX CBOJICTB BELECTBA
OT THINA KPHCTATHYECKOH peweTku. [Tpuunnbl
MHorooGpasus BemecTs. CoBpeMeHHbIE

OnpeaeaTs THI KPHCTAUTHYECKOH PEIIETKH,
OnHpaschk Ha HIBECTHBIE (U3HYECKHE CBOTiCTBA
BELIECTBA




NPEACTABJ/ICHHA O CTPOCHHH TBCP/IBIX, HKHIKHX
H raaooﬁpaam.lx BCLICCTB

6. Pacuemul no Pacyetsl no GopMyIam W ypaBHEHHAM OcCywiecTB/IATE pacHeTh 10 GOpMYyIaM U YPaBHEHHAM
YPasHenuam peakiMil ¢ HCMO/IB30BAHHEM OCHOBHOIO 3aKOHA | PeaKLMil ¢ HCIO0/Ib30BAHHEM OCHOBHOTO 3aKOHA
XUMUYECKUX XHMHYECKOH CTEXHOMETPHH. XHMHYECKO#H cTexHoMeTpuu. Mcnonblosats

_peaxyui. AIrOPUTMBI MPH PEIICHWH 3a/1a4
¥ ["a30Bbi€ 3aKOHBL. ["azosble 3akonsbl. YpasHenne Knanefipona— OCyINECTBIATE PACHETDI, HCTIONB3YA FA30BbIC 3AKOHBI.
Menzaeneesa. 3akoH ABorajapo. 3akoH Hcnons30BaTe anropuT™el NpH PEICHUM 3a1a4
00beMHbIX 0THOWEHKI, OTHOCHTE/LHAS
MJIOTHOCTH ra3oB, CpeiHas MOJIApHad Macca
CMECH

8. Knaccudukaums KnaccHukalms XHMHYECKHX peakLuii no XapakTepH30BaTh NPHIHAKH XHMHYECKHX peakumii.
XHMHYECKUX PaIHMHBIM NPHIHAKAM CPABHCHHS, KnaccHdHUMpOBaTh XHMHYECKHE PEAKLIMH 110
peaxumui. ["oMOreHHBIE H FETEPOrCHHBIC PEaKLIHH, pa3/IH4HBIM MPH3HAKAM CPABHEHHA

Knaccudukauma no 3Haky tensiosoro sgdekra,
OGpaTuMble W HeOOPaTHMBIE PEAKLIHH.
KaralHTH4YECKNE H HEKATATHTHYCCKHE
peakLMHK. Peakumm ¢ HaMeHeHHeM H Ge3
MIMEHEHHSA CTENEeHH OKHC/IEHHS YIEMEHTOB B
COEJIMHEHHAX

9. OKHCIMTEIBHO- HM3MmeHeHHe CTeneHN OKHCIEHHA YIEMEHTOB B Xapamcpmonarb OKHC/IHTENIbHO-BOCCTAHOBHTE/IBHEIC
BOCCTAHOBHTE/IbHBIE coeauHeHHAX, OKHCIHTEIBHO- PEaKLMH KAK MPOLECCHI, MPH KOTOPhIX H3MEHAKOTCA
peakLmH. BOCCTAHOBHTE/IbHBIE peaKlMn. Tunsl cTeneHH okHeeHns aromos. COCTaB/ATh YpaBHEHHUS

OKMC/INTE/IEHO-BOCCTAHOBHTEIbHBIX PEaKLMA. | OKHCIHTEILHO-BOCCTAHOBHTENLHBIX peaKkumi ¢
Okucenye ¥ BoccTaHoBieHne. OKHCITHTENH M | TOMOIIBIO METOJ1a 2/IeKTpoHHOro Gananca. OGLACHATH
BOCCTAHOBHTEIH. METO/1 2IEKTPOHHOTO BJIMSHHE CPe/ibl HA MPOYKThI OKHCIIHTE/IEHO-
Ganarca. [ToBe/IleHHE BELIECTB B CPEIAx C BOCCTAHOBHTEIbHBIX peakiudil. XapakrepuiosaTth
pasusiM 3Havennem pH. [epmanranar kains INEKTPOIIH3 KAK OKHCIHTE/ILHO-BOCCTAHOBHTE BHBIH
KaK OKHMCITHTEIb. npotecc.

aneBaHHYECKHit IneMEHT (Ha npuMepe OOBACHATE NPOLECCHI, NPOTEKAIOUIHE NPH
aneMenTa Jlanuang). DNEKTPOIH3 PaciiaBoB U | IEKTPO/IHM3IC PACIIABOB W PACTBOPOB.

BOJIHEIX PACTBOPOB 3NEKTPOJIHTOB (KHCIIOT, PackpeiBaTh MPaKTHYECKOE JHAYEHHE DIEKTPOIN3A.
menoyei u coneit). OKUCIHTENBHO- OOBACHATH MPHHLMN AEHCTBHA ralbBAHHYECKOrO
BOCCTAHOBHTE/IbHbIE PEAKLIMH B NPHPOJIE, anementa. Habmonars IEMOHCTPHPYEMBIC OMBITHI H
MPOH3IBO/ACTBEHHBIX MPOLIECCAX H ONHCHIBATE MX C NMOMOLLBIO POJIHOTO A3bIKA H A3bIKA
HHIHEACATEIBHOCTH OPraHH3MOB. XHUMHH. JlenaTs BLIBOBI 110 PE3y/IbTATaM
JemoncTpauun, BiaumonelcTBHE | JIEMOHCTPHPYEMbIX XHMHYECKHX OMBITOB
NepMaHraHaTa Kalus ¢ CyIb(HTOM HaTpus B

PasHbIX cpeaax

10. BaskHeiflne K1accel BaskHeiillHe K1acchl HEOPraHHYECKHX Knaccnduunpopath HEOPraHUYECKHE BELLLECTBA 110
HEOPraHH4eCKUX BELIECTB. DEMEHTHI META/LIbI H HEMETA/IBI H | PA3HBIM MPU3HAKAM.

BELIECTB, ux nojiokenue B [lepHoanuecKkoi cucTeme. ONUCHIBATH FEHETHYECKHE CBAZH MEHUIY H3YHCHHBIMH
Knaccudukains 4 HOMEHKIATYpa CNOKHBIX K/1acCaM¥ HeOpraHH4ECKHX BEILECTB
HEOPraHM4EeCKHX COEIMHEHHI: OKCHIIOB,
rHAPOKCHIIOB, KMCIIOT U conell. I'eneTnueckas
CBA3b MEHJLY K/IACCAMH HEOPraHHMECKHX
COCJIMHEHHI

11 Peakuny HOHHOrO CunbHble ¥ c/ia0ble 21eKTPONIHTBI. Peakumn XapaKTepH30BaTh YC/IOBHS NMPOTEKAHHA PEAKLUIA B

ofimeHa. HOHHOTO 0GMEHA H YCIIOBHA MX MPOTEKAHUS JI0 | PAacTBOPAX MEKTPOIHTOB /10 koxua. Habmonatk u
KOHLa. [Monueie u COKpAlICHHBIE HOHHBIC OMUCEIBATE XUMHYECKHE OIBITEI C MOMOIIBI POAHOIO
ypaBHEHHS, A3BIKA M A3bIKA XMMHH. J[enaTh BEIBO/ILI 1O
JlaGopaTopusiii onbIT 1. Peakiinn HOHHOTO pe3y./ILTaTaM MPOBECHHBIX XHMHYECKHX OINBITOB.
obmeHa CoBmo1aTh Npaskia u npHemsl GesonacHoii padoTsl ¢
XHMHYECKHMH BELIECTBAMH H 1a00PaTOPHBIM
ofopy10BaHHEM
12. PactBopsl. Pactsopbl. CriocoObl BEIpaKeHHs O60611aTh NOHATHA KPACTBOPLIY, «PACTBOPHMOCTBY,
KONIMYECTBEHHOr0 COCTABA PACTBOPA: MACCOBAA | «KOHLEHTPAllHA PacTBOPOBY.
210714 (NPOLIEHTHAA KOHUCHTPaLKA), MoaApHas | OncpHpoBaTh KOJNHHECTBEHHBIMH XapaKTCPHCTHKAMH
KOHUEHTpauus. PacTeopenne Kak du3uko- CO/IepIKAHHS PACTBOPEHHOrO BelecTsa. ONUCLIBaTL
XHMHYECKHH npouecc. TPOLIECChI, MPOMCXOALLME ITPH PACTBOPCHHH BELLECTB
B BOJIC.
Pemats pacyeTHEIC 327184H C NPHMEHEHHEM TOHATHI
«pACTBOPUMOCTBY, (KOHLEHTPALHS PACTBOPOBY.
HWcnons3o8aTh airopuT™Mbl NPH pELLIEHHH 3a1a4

13. Peuu Y Pewerne pacHeTHBIX 32134 C NPHMEHEHHEM

meme « Pacmeopui. NOHATHIT «PACTBOPHMOCTLY, «KOHLICHTPALIHS Peluath pacueTHLIC 3a/1a4H C PUMEHEHUEM NOHATHH
PACTBOPOBY», «MACcCOBas a0NA (Macca) «PACTBOPHMOCTBY, KKOHLIEHTPALIMA PACTBOPOBY.
COE/IMHEHHS B CMECHD. Hcnons3oBate anropuTMEI NPH PEIICHHH 3a1a4

14. Pacuemst no Pacuetsl no opMynaM U ypaBHEHHAM
VPABHEHUAM peakumil ¢ HCTIOIB30BAHHEM OCHOBHOIO 3aK0HA
XUMUYECKUX XHMHYECKOH CTEXHOMETPHH.
peaxyuii. PacueTHsie 3a1a4n: PacyeTsl Macchl (00nema,

KOJIHYECTBA BELIECTBA) NMPOLYKTA PEAKIIHH,
€CJI4 OJIHO M3 BEIIIECTB JAaHO B BUAE pacTeopa ¢
ONpeeNeHHON MAcCOBO# 10MICH
pPACTBOPEHHOIO BElIEeCTRA.

OcyecTsAsTs pacueTsl 1o GopMynaM H ypaBHeHHAM
peaxuuii ¢ HCMoNB30BaHHEM OCHOBHOTO 3aKOHA
XHMHHCCKOI cTexHomeTpuu, Henonb3osars
AIrOPHTMBI MPH PENICHHH 3a/1aY




15. Bxoaunas 1 Pewenne 3agaunii KOHTPOIBHON paboThL. VYMeThb pewats pasHuHble THIBI 3a1aHHIT N0 XHMHH.
KOH il
pabora.
16. Konnouausie 1 Jlucnepcensie cuctemsl. Konnonatsie XapakTepn30BaTh KOJIJIOHIHBIC PACTBOPBI.
pacTBOpAL. pactBopel. McTunnbie pacTBopsl. JlucnepcHas | O606maTh NOHATHS «KOJUIOMAHLI PACTBOPY, «3011b»,
tasa u mucnepcuonHas cpeaa. CycneHsuu u Qreiby, «TYMaH», «IMYJIBCHAY, «CYCTICHIHAY,
IMynbeHH. 30au U rend. OnanecueHIHA. KKOAry/IALNA», «CEAMMCHTALIHAY, KCHHEPEIHC.
Ddext Tunnans. Koaryisims. OOBACHATH OTIHYHE KOLUTOM/IHBIX PACTBOPOB OT
CeanmenTauua. CHHepesHc. MCTHHHBIX, OBBACHATH CYIIHOCTB MPOLIECCOB
Memonctpaunn. Dpdext Tunaana. KoarysuuH H cuuepesnca. Meenenoats ceoficTsa
JlabopaTopusiit onerr 2, CoiicTsa H3Y4aEMBIX BEILECTB.
KOJUIOH/IHBIX PacTBOpOB Habmonars 1eMOHCTPHPYEMBIE W CAMOCTOATENLHO
TIPOBO/IMMBIE OMBITHI.
HaGnioats H ONHCHIBATE XHMHYECKHE PEAKLIMH C
NOMOILBIY POAHOIO A3bIKA H A3bIKA XHMHH,
Jlenats BBIBO/IBI MO PE3y/IbTATAM MPOBEACHHBIX
XUMHHYECKHX OTBITOB.
Cob6mosars npaeuia U npHembl 6e3onacHoii padors ¢
XHMHYECKHMH BElleCTRAMH W J1ab0paTopHbIM
obopyaosannem
17. ["'waponu3 coneii. 1 I"'maponns coneii. Haponus no katuowy, 1no XapaxkTepu3oBaTh rMAPOIH3 Kak oOMeHHOE
aHWOHY, MO KaTHOHY M Mo anuoHy. Peakuna B3aUMOJICHCTBHE BEIIECTB ¢ BOJON.
Cpejlbl pacTBOPOB COMEH: KHCIOTHAS, [TpenckassiBaTh peakuiio Cpejibl BOJHBIX PACTBOPOB
wenoqHas v HeittpaneHas. [Nonusii coneit. HaGmoate 1eMOHCTpUpYEMBIE H
HeoOpaTHMBI rHIPOIH3. CaMOCTOATEIBHO MPOBOJMMBIC OMBITHI.
Jlemonerpaunn. OnpeieneHne KHCIOTHOCTH HaGmonate ¥ ONHMCHIBATE XMMHHECKHE PEAKLIMH C
CpE/Ibl MPH MOMOILH HHAHKATOPOB. MOMOIIBIO POIHOTO A3BIKA H AIBIKA XHMHH.
JlabopaTtopusiit oneiT 3. 'naponus conei JlenaTsb BBIBO/IBI 110 PE3Y/IbTAaTaM MPOBEICHHBIX
XHMHYECKHX OMBITOB.
Cobmonare npasuna u npueMsl GesonacHoii paboTel ¢
XHMHYCCKHMH BEICCTBAMH H 1a00paTOpHBIM
ofopya0BaHHEM
18, Komnaexkchele 1 Komnsekcubie coeamuenns. Cocras OnepupoBaTh NOHATHAMH
COEIMHEHHA. KOMIUIEKCHOTO HOHA: KOMILIeKcoo6paloBartes, | «KOMIUIEKCO0OpaloBaTe/by, «IHraHLy,
nuransl. KoopaHHAIHOHHOE YUCI0, «KOOPJHHALIMOHHOE YHCIION, KBHYTPEHHSAS
HomeHKIaTypa KOMILUIEKCHBIX COCTHHEHHIA. KOOPHHALIOHHASA cepay, «BHELIHAL
3HaYCHHE KOMIIEKCHBIX COCMHEHMIA, KOOpHHALMOHHAA Cdepay.
[TonsTHE 0 KOOPAHHALMOHHOH XHMHH. KnaccudmumposaTs H Ha3bIBaTh KOMILICKCHBIC
Jemonctpaunu. O6pa3lopaHie KOMIUIEKCHBIX | COSIHWHEHHA.
COCMHEHHH NEPEXOIHBIX METANIOB, Hccnenosats cBONCTBA H3YHAEMBIX BEILIECTB,
JlabopaTopusiii onsrr 4. [lonyueHue u Habmonars 1eMOHCTPHpPYEMbIE H CAMOCTOATEIBHO
CBOMCTBA KOMILICKCHBIX COCHHECHHH MPOBOAMMBIC OTBITHI.
Habmonats H OMHCHIBATE XHMHYECKHC PEAKIIHH C
NOMOIIBIO POJIHOTO A3BIKA H A3BIKA XHMHH.
Jlenatk BbIBOALI 110 PE3Y/NLTATAM NPOBE/IEHHbIX
XHMHHYECKHX OMBITOB.
Cobmoaats npaBuna ¥ npHemsl Gezonactoit pabotel ¢
XHMHYCCKHMH BEIICCTBAMH H 1a00paTopHbIM
ofopynoBaHHeM
19. Pacuemu no 1 PacueTsi no opmynam H ypaBHEHHAM
YpasHeHuAM Peaximii ¢ HCTIONB30BAHHEM OCHOBHOFO 3aKOHA
XUMUNECKUX XHMHYECKOH CTEXHOMETPHH.
peaxyui. Pacuernsie 3aaa4n: Pacuetsl Maccs (o0bema, | OcymiecTBaaTs pacuersl 1o GopMyiaM M YPaBHEHHAM
KOJIMYECTBA BEILECTBA) [POAYKTOB PEAKLIMH, peaKiwii ¢ UCIOTb30BAHHEM OCHOBHOTO 3aKOHA
€CJIH OJIHO W3 BELIECTB JaHO B W30BITKE (MMeeT | XHMHHecKoii crexuomeTpuu. Mcnons3oearte
TIPHMECH). AITOPHTMEI NPH PELLIEHHH 3a1a4.
20. Ododwariee 1 Pemenne 3ana4 M BHINOIHEHHE YIIPLOKHEHHIA, Cocrasnats obobuatomme cxemsl, OCyHIECTRIATE
nosmopenue no TNO3BO/AIOIMHMX CHCTEMATHIHPOBATE 1 NO3HABATENLHYIO peiIeKCHIO B OTHOLIEHHH
meme «Octoaot 0000IHTE NOTYHEHHBIC 3HAHHA N0 TEME COBCTBEHHBIX JIOCTHAKCHHIT B MPOLECCE PELICHNA
XUMUUY, «OCHOBBI XHMHHY y4eOHBIX M 1103HABATE/ILHLIX 3a/1a4
21. Kounrtpoabnas 1 Kontpons 3nanuit no Teme «OCHOBBI XHMHHY OcyluecTsaaTs NO3HABATENILHYIO pedhIeKCHIO B
pafora Ne 1 mo Teme OTHOIIEHHH COOCTBEHHBIX I0CTHKEHHI B npollecce
«OCcHOBBLI XHMHHY, pewmeHHs y4eGHbIX H M03HABATEIbHBIX 32134
TEMA 2. OCHOBHBIE MOHATHA OPTAHHYECKOI XHMITH (14 u)
22. Ilpeamer W 3navenue | 1 IMosBneHue W pa3BUTHE OpraHMuecKoil XMMHUM | Pasnuuarts npeaMeTsl H3yYeHUs OpraHHYecKoi u
OpraHH4ecKom kax Hayku. [1peamer u 3a1a4u oprannyeckoi HEOPTaHHHECKOH XUMHH.
XHMHH. XUMHH. MeCTO H 3Ha4eHHE OpPraHH4CeCKoi CpaBHHBATh OPraHHYECKHE H HEOPraHHYECKHE
XHUMHH B CHCTEME ECTECTBEHHBIX HAYK. coeanHenna. HabmoaaTh 1€MOHCTPHPYEMBIE OTTBITHI
B3auMOCBA3b HCOPraHHYECKUX 1 W OMHCHIBATH X C MOMOWIBIO POHOTO A3bIKA W A3BIKA
OpraHHyeckHx seuiecTs. Jdemoncrpaunn. XHMHH
Moenn opraHM4eCKHX MOJICKYT
23. U Y H 1 Peenne pacyernbix 3aaa4 Ha ycranosnende | OCyLIECTBIATh PacyeThl M0 YCTAHOBASHHIO opmyn
ycmarosnexue (hopMy11 YrIEBOIOPOIOB MO MIEMEHTHOMY YI/IEBOI0POIOB 10 3IEMEHTHOMY COCTaBY M 10
dopmyi COCTaBY H MO aHATN3Y NPOAYKTOB CrOpPaHIIA. aHaJIH3y NPoAyKToB cropanua. Henonsiosats
12126000pP0J08. ANrOPHTMBI NPH PEIICHHH 3aj1a4
24, IpuunHE! 1 OcofeHHOCTH OPraHH4ECKHX BELIECTB. OOBACHATH MPUHHHEI MHOTOOOPA3HA OPraHH¥eCKHX
MHOroo0pasus [TpuunHb MHOrOOOPa3Na OpPraHMYEcKHX seiects. HaGmonarts A€eMOHCTPHPYEMBIE OITBITHI H

OpraHH4ecKux

semiecTs. OpraHuyeckue BelecTsa B NPHpoJie.

OIMHUCBIBATH HX C NOMOLIBK) POJHOIO A3kIKA H AJbIKA




COC/IMHEHHI. VriepoaHslil ckeneT opraHuYecKoi XHMHH
MOJIEKY/Ibl, EMO THITBI: LIMKIIHYECKHE,
auuknuyeckne. KapSounknuieckue u
reTepoLMKIHYECKHE cKeneTl. KpatHocTs
XHUMHHYECKO#H CBA3H (BHBI CBA3EH B MOJIEKY/1AX
OpraHH4YeCcKuxX BEUIECTB. OJIMHAPHBIC, Il,BOﬁHI:IE,
TpoiHbie). M3MeHEeHHE JHEPIHH CBA3CH MEXKLY
ATOMaMH YIJI€po/aa MpH yBCIHHCHHH
KparHOCTH CBA3H. Hacblmeuuue H
HEHACHILEHHBIC COCAMHEHHA,
JlemoHcTpaunu. MoJIe/In OpraHHyEcKnX
MOJIEKY
25. DNeKTPOHHOE DNEKTPOHHOE CTPOEHHE H XHMHMECKHE CBA3H Xapakrtepu3oBaTh 0COOEHHOCTH CTPOCHHA aTOMa
CTPOEHHE H atoma yriepona. OcHoBHOE ¥ BO30YkAeHHbIE | yraepoaa. OnuceiBaTh HOPMATLHOE H BO30YHUIEHHOE
XHMHYECKHE CBAIH COCTOAHHA aTOMOB Ha MPHMEpE Yriepo/a. COCTOSHHMA ATOM YIJIEPOa H OTPaKaTh HX
aroma yriepoza. I'u6puan3aums aToMHBIX opOuTanedi, ee THnel | rpaguueckn. OnepupoBaTh MOHATHAMH
UM OPraHHHMECKHX COEMHCEHME: sp°, 5p°, sp. «rHOPHAMIALIA OPOUTANEH», «Sp’-rHOpHAMIALIAY,
OGpa3oBaHue ¢- H M-CBA3CH B MONEKyax «sp’-rHOPHAM3ALUAY, (SP-THOPHAM3ALMAY,
OPraHUYecKUX COEJIMHEHHIA. OnHChIBATE OCHOBHBIE THIBI THOPHAH3ALIMK aTOMa
[1pocTpaHCTBEHHOE CTPOCHHE OPraHHYECKHX yraepoaa. O6LACHATE MeXaHW3MBI 00pazoBaHus o- 0
COEHHEHHIH n-CBA3CH B MOJIEKY/IaX OPraHHYECKHX COEAHHEHHI
26. CTpyKTypHas TeopHs XHMHH4ECKOE CTPOEHHE KAK MOPA/I0K DopMy/IHPOBATE OCHOBHEIE MONOKEHHS CTPYKTYPHOI
OpraHH4ECKHUX COEIMHEHHS ATOMOB B MOJICKY.IE COFJIACHO MX | TEOPHH OPraHHuecKHX BeulecTs. [IpeicTaBiate BKIAL
COEAMHEHUIT. BasieHTHOCTH. OCHOBHBIE M0/I0MKEHHA TCOPHH ®. Keky:ne, A. M. byrneposa, B. B. Mapkosnukosa,
XHMHYECKOTO CTPOEHHA OPraHHYecKHX J1. TTonuHra B pa3BUTHE OPraHHYECKOH XHMHH.
coennnennii A. M. Bytneposa. 3aBHCHMOCTh OnepUpoBaTh NOHATHAMH «BATEHTHOCTE) H «CTETNCHB
CBOHCTB BEILECTB OT XHMHYECKOr0 CTPOSHUA OKHC/ICHHA», «XUMHHECKOE CTPOCHHEY, «CTPYKTYpHAs
monexkyn. CtpyktypHas dgopMyna dopmynan.
Mo/1e1MpoBaTh MOJIEKY/Ibl HEKOTOPBIX OPraHHYEeCKHX
BCILICCTR
27, CrpyKkTypHas Hzomepua u niomepel. CTpyKTYpHas U OnepHpoBaTh MOHATHAMH (H30MEP», KH3OMEPHAN.
H30OMEpPHA. NpOCTPAHCTBEHHaA u3oMepHA. M3omepus OnucHIBATH MPOCTPAHCTBEHHYIO CTPYKTYPY
yraepoHoro ckeneta. M3oMepHs MoNokeHHs, | Hiyuaembix Bellects. OTpakars COCTAB M CTPOCHHE
MexKnaccoBas H3OMEPHA OPraHH4ecKHX COEAMHEHHH C MOMOLILIO CTPYKTYPHBIX
thopmys1. XapakTepu30BaTh BH/Ibl HIOMEPHH
<. LpocEpaioTaciing BHas npocTpancacitioll OMepui. OnepHpoBaTh NOHATHAMH «H30MEP, «HIOMEPHAN.
H3OMepHA. OnTHuecKkas H3oMepHs. ACHMMETPHYECKHI 0
atoM yriaepoa. ONTHYECKHE aHTHITO/IbI. SHERIBREY DpOCTRRHCTHENNYIS CRYIIEY
X cT5. XUDANEHEE K AXHDATHHER H3ydaeMeixX BelecTs. OTpakaTh COCTAB H CTPOEHHC
panbHOCTh, XHP! p
OpraHHYECKHX COEIMHEHHIT C MOMOLLBIO CTPYKTYPHBIX
Mosleky/bl, [eomMeTpHuecKas HIOMEpHA (yuc-,
(opmyn. XapakTepH3osaTh BHIbI H30MEPHH
mpaxc-u3omepus)
29. DNeKTPOHHBIE DNIEKTPOHHOE CTPOEHHE OPraHU4YECcKHX OnepupoBaTh NOHATHAMH «HHIYKTHBHBIA dQibekT,
apexrsl B BeuecTs. B3anMHOE BIHAHHE ATOMOB H TPYNN | «Me3oMepHbii addexT.
MOJIeKynax aTOMOB. DNEKTPOHHbIE HPDEKTHI. Xapaktepu3oBarth 0COOEHHOCTH HHIYKTHBHOTO H
OpraHHMECcKHX HuayktueHbli 1 Me3oMepHBIT YQheKTh. Me30MepHOro 2 dexToB
COEIMHEHHH. [lpeacTasneHue o pesoHarce
30. OCHOBHBIE KJIACCHI KnaccH(HKALMA OPraHu4ecKMX BEULCCTB. KiaccHHIHPOBaTh OPraHHYECKHE COCAHHEHHA N0
OpraHHYecKHX OCHOBHBIE KN1ACChl OPraAHHYECKHX COCIMHEHHI. | CTPOCHMIO YIIIEPO/IHOM LIETTH H THITY Yriepoi-
COEAMHEHHIA. [TpHHLKMINB! K1ACCHOHKALIMN OPraHHYECKHX YrIepoaHOoii CBA3H.
[omonorH4eckue coeauneHuit. ITonaTHe 0 HYHKUHOHATLHOM KnaccupuUMpOBaTh MPOM3BO/IHBIE YTIICBOOPOJIOB MO
PABLL. rpynne. Knaccuukaims opraHH4ecKnx (DYHKUHOHANTLHBIM TPYIINAM.
coe/IMHEHHH Mo QYHKIHOHATBHBIM IPYyNNaM. Obo6mars 3HaHHA W IENaTh BBIBOALI O
I"omonorus. [omonorn. Fomonornyeckas 3AKOHOMEPHOCTAX H3MEHEHUit CBOHCTB BELIECTB B
pasHOCTh. [[OMOJIOTHYECKHE PAjibl rOMOJIOTHYECKHX pAax
3l Homenknarypa HomeHK/aTypa OpraHH4ecKHX BCUICCTB. Ha3slBaTh OpraHH4eCcKie COS/IHHEHNS B COOTBETCTBHH
OpraHHYecKHX MetyHapo/Has (CHCTeMaTHYeCKan) ¢ npasunamu HomeHknatypst IUPAC u
COeIMHEHHHA. HOMEHK/IATypa OpraHH4eCKHX BEILLECTB H PALHOHATBEHON HOMEHKIATYphl. HaX0HTE CHHOHHMbI
NPHHLANBE 06pa30BaHHA HA3BAHHI TPHUBHAILHBIX HAIBAHHIL OPraHHYECKHX COCIMHEHHH
OpraHMYecKHX coeHHeHHi. PaumoHanbHas
HOMEHKJIaTypa
32. OcoGeHHOCTH U KnaccHuKaLig 1 0cOGEHHOCTH OPraHU4eck X | JleMOHCTPHPOBATh IOHHMAHHE 0COGEHHOCTH
KnaccHHKaums peakumii. CnocoGbl 3anKceii peakuuit B MPOTEKAHWA OPraHHYECKHX PEAKLUMi B CPABHCHUH C
OpraHHYECKHUX opraHnueckoil XumMun. Cxema H ypaBHeHue, HEOPraHHYECKHMH,
peaximit, Vea0BHA NMPOBEICHHA PEaKLIHi. 3anuchIBATH YPABHEHHA OPraHHYECKNX peakumil
Knaccudukaums peakunii opraHH4ecknx cnocoBamMu, MPUHATEIMH B OPraHHYECKOH XHMHH.
BEIIECTB MO CTPYKTYPHOMY NPH3HAKY! KnaccuuuMpoBars PeakiMi 110 CTPYKTYPHOMY
JaMellieHHe, MPUCOEIHHEHHE, OTLIEN/ICHHE. NPH3HAKY.
PeakumnoHHbIe LeHTpoL. [TeppoHayanbHeie OnepHpoBaTh MOHATHAMM «CBOOOANBIN paanKaily,
NOHATHA O THIAX H MEXAHHIMAX OPraHHYECKHX | GHYKICO(HIN, «NeKTpO(ui».
peakumii. ['oMonuTHYECKHIT M OBGBLACHATH MPOTEKAHHE XHMHYECKHX PeaKLuiil Mex 1Ly
reTepoIUTHYECKH pa3pbiB KOBAJICHTHOMN OpraHHYeCcKHMH BEleCTBAMH, HCNO/L3YA 3HAHUA 06
XHMHUECKOIT CBA3M. HX MEXaHH3Max.
CB060AHOPAAHKATBHBIF H HOHHBIH [TporHoO3HpOBATh BOIMOKHOCTE NPOTEKAHNA
MeXaHHIMbl peakiu, [ToHsaTHe 0 cBoGOAHOM XHMHHECKHX Peakluil Ha OCHOBE 3HaHHH 00
paaukane, Hykieoduie H anekTpoduie EKTPOHHOM CTPOEHHH BEILECTB
33. OKHCIHTENBHO- OKUCAHTEIEHO-BOCCTAHOBHTEBHBIC peakii B | OOBACHATH, YTO HA3LIBAIOT OKHCICHHEM H
BOCCTAHOBHTEJIBHBIC opranuqecxoﬁ XHMHH BOCCTAHOBJICHHEM B oprauuqcmmﬂ XHMHH.

peaxilHH B

CoctaBiath YpaBHCHHA OKHC/IHTECIb HO-




OpraHuvecKoid BOCCTAHOBHMTE/IBHBIX OPraHMYECKHX PEaKiuii ¢
XHMHH. NOMOIILBK METO/1a NIEKTPOHHOTO fananca
34, Obobwaiouiee Peienue 3a1a4 U BEINMONHEHHE YNPAKHEHUH, Cocrasiste 06obwaionme cxeMbl. OCyIECTBIAT
noemopenue no TMO3BOIAIOLUIMX CHCTEMATH3IHPOBATE H N03HaBATE/IbHYIO peIeKCHIO B OTHOIEHHH
meme «OCHOBHbIE 060GIMTE NOMYMEHHBIE 3HAHHA 110 TEME coOCTBEHHBIX I0CTHKEHUI B NpoLECCe peLeHHs
HOHAMUA «OCHOBHBIE MOHATHA OPraHHYECKOH XUMHHY y4eOHBIX M MO3HABATENBHbIX 3a/1a4
op2anuvecKoil
XUMULY,
3s. PyGexnan Petexue 3a1aHuii KOHTPOILHOM paboThi
KOHTDPOJILHAS VueThb peluaTs pasiMuHbIe THILI 3818HHIA 110 XHMHH.
pabora,
TEMA 3. YIUIEBO/JJOPO/IbI (25 u)
36. Ankanbl. CTpoeHHe, AnKaHbl. DNEKTPOHHOE H NPOCTPAHCTBEHHOE
HOMEHKNIaTypa, CTPOEHHE MOJIEKY/TbI METaHA. 5P~ HaspiBaTh a/IKaHBI M0 MEXKIYHAPOAHOH
H30MEpHA, upuausauns opGuTaneli aToMoB yriepoaa. HomeHKnatype. OOBACHATL EKTPOHHOE CTPOCHHE
tu3nyeckue ["omosioruyeckuii paa u obwan dopmyna MOJIEKYJ1 H3y4eHHbIX BelecTs. O6001aTh 3HaHHA H
CBOACTBA. ajkaHos, CHCTEMATHYECKAs HOMCHKIATYpa JIE/1aTh BBIBO/IBI O 3AKOHOMEPHOCTAX HIMECHEHHH
QIKAHOB W PaaHKaIoB. M30MepHs YINepoaHoro | CBOACTB B rOMOIOMYECKOM PAJY AIKAHOB.
ckenera ankaHos. PU3HYECKHE CBOHCTRA Mo/1e1HpoBaTh MONEKY/Tbl H3Y4EHHBIX KIACCOB
IKaHOB. 3AKOHOMEPHOCTH HIMEHCHHA petects. Habmoaats 1eMOHCTPHPYEMBIE ONBITEI H
(hH3NHECKHX CBOMCTB, OTHCHIBATE HX € MOMOLLBIO POHOTO A3bIKA H A3bIKA
Jemoncrpaunu. CoctasieHue Moaenei XHMHH
MOJIEKY/1 ATIKAHOB
37. XuMHYECKHE XHMMHYECKHE CBOHCTBA A/IKAHOB! XapakTepu3oBaTh BAKHEIHLINE XMMHYCCKHE CBOHCTBA
CBOHCTBA A/IKAHOB, T10T¢HHPOBAHNE, HUTPOBAHKE, ankaHoB. [1porHo3nposaTh CBOMACTBA H3Y4ACMBIX
JIErHPHPOBaHHE, TEPMHHECKOE Pa3nokeHHe BELECTB HA OCHOBAHUH TEOPHH XHMHYECKOTO
(11MpO/H3), rOPEHHE KaK OJIWH U3 OCHOBHBIX CTpOCHHA OpraHHdeckHx peutects. Mccnenosars
MCTOYHHKOB TEIU1a B IPOMBILIICHHOCTH H CBOMCTBA H3YYAEMBIX BELIECTB.
OBITY, KATATHTHYECKOE OKHC/IEHHE, KPEKHHT [NporHo3upoBarts CBOHCTBA HEH3YMCHHBIX BELLECTB 110
KaK croco0bl Moy4eHns BakHEHIINX AHAIOTHH ¢ W3YYCHHBIMH BELIIECTBAMH TOIO K¢
COEAMHEHUI B OPraHMH4eCKOM CHHTE3E, romonoruyeckoro paaa. Habmonars
M30MEPH3ALIHA Kak cnocol noayueHus JEMOHCTPHPYEMBIC ONBITEI H ONMUCKIBATEL HX C
BBICOKOCOPTHOrO GeH3nHA. MeXaHH3M PeakinH | MOMOIILIO POAHOIO A3BIKA H AIbIKA XHMHH
cBOBOAHOPATHKATHHOTO 3aMelLleHus (Ha
NPHMEpE XJI0PHPOBAHHA METAHA).
JemoncTpaunn. BpoMHpOBaHHE rekcaHa Ha
ceety. ['openne Merana. OTHOLICHHE METAHA K
pacTBOpam nepMaHraHata Kanus  GpoMHO#
BOJIE
38. INonyuenne 1 CuHTeTHdeck e cnocobsl Noy4eHus ankaHos. | XapakTepH3OBaTh MPOMBILLIEHHEIE H 1a00paTOpHLIC
NPHMEHEHHE MeTo/b NOMYHEHHA ATKAHOB H3 €noco0bl NOJNY4EHHS ATIKaHOB.
AKAHOB. QIKHITAI0reHH10B (peaxius Biopua), ConocTas/IaTh XHMHYECKHE CBOMCTBA A1KAHOB C
JekapGOKCHIMPOBaHHEM Conieil KapOOHOBBIX 00NacTAMN NPHMEHEHHA
KHCIIOT M JICKTPOJIH30M PAcTBOPOB CONCH
kapOOHOBBIX KHCIOT. HaxoxkieHHE AIKaHOB B
NPHPO/IE H MPHMEHEHHE AIKAHOB
39. LiuknoankaHsl. [uknoankanel. CTPOEHHE MOJIEKYI HassiBaTs LUMKI0ANKAHEI N0 MEXKAYHAPOIHON
uuknoankanos. O6wan dopmyna HOMEHKJIaType. XapakTepH30BaTh BaKHCHIIHE
LMKnoankaHos. HOMEHK/IATYpa LMKIOATKAHOB, | XHMHYECKHE CBOACTBA LIMK/IOAIKAHOB.
H3omepus LMKIOATKAHOB: YT/IEPOIHOTO O606mars 3HaHUA U AENaTh BBIBOALI O
CKEJIETa, MEKKJIACCOBas, MPOCTPAHCTBEHHAN 3aKOHOMEPHOCTAX H3MCHEHHIT CBOFICTB B
(yuc-mparic-usomepus). HanpameHHbIE H rOMOJIOrHYECKOM PALY LIMKJIOANKAHOB.
HeHanpskeHHble WHKIBL. Creunduka ceoficte | Tlporio3uposats CBOHCTBA H3Y4aeMblX BEUICCTB HA
LIHKJIOIKAHOB C MANTBIM Pa3MEPOM LIHKIIA. OCHOBAHHH TEOPHH XHMHYCCKOTO CTPOCHHA
XuMuueckHe CBOHCTBA LIMKIONPONaHa; OpraHHYCCKHX BEUICCTB.
rOpeHHE, PEaKLIMH NPHCOE/IHHEHHA IlpornosuposaTh CBOHCTBA HEH3YYEHHLIX BEIECTB M0
(rHAPHPOBAHHE, NPHCOEIMHEHHE TAI0TCHOB, AHAIOTHH C H3YMEHHBIMH BELICCTBAMH TOTO 7KE
raloreHOBOJAOPO/I0B, BO/BI) H LIMK/JIOTEKCAHA: rOMOJIOrHYECKOT0 paja. XapakTepH3osars
rOpeHHe, PEAKLIHH PATHKATHHOIO 3aMelleHHs NpOMBILLIEHHBIE W afopaTopHEIe Cnoco0sl
(xn0pHpoBanme, HHTpoBaHue). [lomyuenue MONYHEHHA LHKI0ATKAHOB,
LMKJIOATKAHOB M3 ATKAHOB W ConocTasisTe XHMHYECKHE CBOHCTBA LMK/I0A/IKAHOB
JIHTJIONEHAIKAHOB ¢ oB61acTAMH NPHMEHEHHS
40. Ankenbl. CTpoeHHe, AJKeHbl. DNEKTPOHHOE H NPOCTPAHCTBEHHOC HasbiBaTh aKeHbl N0 MENIYHAPOIAHOH
HOMEHKNATYpa, CTPOCHHE MOTIEKY/TEI 3THIEHA. 5P~ HOMEHKNaType.
HIOMEPHA, I"ubpuansauns opGuTaieii aroMoB yriepoja. OGBACHATH IEKTPOHHOE CTPOEHHE MOJIEKYI
du3nueckue o-  1-CBs13u. ['omonoruyeckuii paa u obias u3yueHHeIx BemecTs. OGo0uwaTe 3HaHKs U aCnaTh
cBoficTa. copmyna ankenos. HoMeHKNaTypa alkeHOB. BbIBO/Ibl O 3AKOHOMEPHOCTAX W3MEHEHHH CBOICTR B
H3oMepHs AIKEHOB: YITIGPO/IHOIO CKeNleTa, rOMOJIOTHYECKOM sy aitkeHos. Monenuposars
NOJOMKEHUA KPATHOM CBA3IH, NPOCTPAHCTBEHHAR | MOJIEKYJIbl H3Y4YEHHBIX KJIACCOB BELLIECTB
(reoMeTpHYECKas HIOMEPHA, HIIH yuc-mparc-
H3OMepHA), MexckIaccopas. (PH3NYECKHE
CBOHCTBA ATKCHOB
41. IpakTHueckas CocTap/eHHE IAPOCTEPIKHEBBIX MO/EICH MopenuposaTs MONEKYbl H3YMCHHBIX KACCOB
paGora Ne 1. MOJIEKY/l &/IKAHOB, WHKIOAIKAHOB, AIIKCHOB, BEILECTB.

«H3roTosiaenune
mojeeil MoK

ANKaJIHCHOB, XJIOpankaHoB

BbiaenaTh 0cOGEHHOCTH CTPOEHHA MOJIEKY!
W3IYUeHHBIX KIACCOB BEILECTR




OpraHH4€ecKHX

B ( 2.
42. Xumuueckne XuMHueckHe cBOHicTBa ankeHoB. Peakumu XapakTepH30BaTh BAXKHEHIINE XUMHYECKHE CBOHCTBA
CBOMCTBA AJIKEHOB. 3/1eKTPO(UIIBHOTO MPHCOEMHEHNA KaK Ccriocol | ankeHos. [IporHo3npoBath CBOMCTBA H3Y4ACMBIX
nony4eHns HYHKIHOHANBHBIX MPOH3BOIHBIX BEIECTB HA OCHOBAHHH TEOPHH XHMHHECKOI0
yI71eBO/I0PO/IOB: THAPHPOBAHHE, CTPOEHHSA OPraHHYECKHX BEILIECTB.
raJoreHHpPOBAHHE, IMAPOraloreHHPOBAHKE, Hcenenosats cBONRCTBA H3Y4aEMBIX BEIIECTB.
FHAPATALNA ATKEHOB. [IporHo3upoBath CBOHCTBA HEH3YMEHHBIX BELIECTS 10
[Tpasn10 MapkoBHHKOBA H ero 0GBACHEHHE € | AHAIOTHH C H3YUEHHBIMU BEULECTBAMH TOTO ke
TOMKH 3PCHHA IEKTPOHHOIH TCOPHH. romoioruyeckoro pasa. Habmoaars n onucsisats
PanukansHoe NpucoenHeHHe GPOMOBOIOPOIA | JIEMOHCTPHPYEMBIC OMBITHI
K aJlKeéHaMm B npucy‘rcmuu nepekuccﬁ.
OkHC/IeHHe ATKEHOB: FTOPEHHE, OKHC/IEHHE
KHC/IOPOJIOM B MPHCYTCTBHH XJI0PHIIOB
nannaans (11) u mean (11) (Bakep-npouecc),
OKHC/IEHHE KHC/TOPOZIOM B NPHCYTCTBHH
cepeOpa, OKHCAEHHE FOPAYHM MOAKHC/ICHHbBIM
PpacTBOPOM MEPMAHraHaTa Kalns, OKHCIIEHHE
nepMaHraHaToM Kanna (peakius Baruepa).
KavecTReHHBIE PeakLHK Ha IIBOHHYIO CBA3b.
Jemoncrpauun. [loryuenne atniexa
peakumeit aernaparaumu 3tanona. OTHoweHHe
JTHIEHA K PACTBOPAM MEPMaHranaTa Kains 1
OpomHoii Boje. 'opeHKe 3THIIEHA
43. [Monyuenue u TpomMbitieHHble i 1a60paTOpHBIE cnocobs! XapakTepH30BaTh NPOMbILILICHHBIE H 1afopaTopHbie
npnmcuelmc MO.Y4EHHA aJIKEHOB. nonyqenuc AJIKEHOB M3 cnocobsl NONYYEHHA AlKCHOB. ConocTaeiats
aIKEHOB. AJKAHOB, CIIUPTOB, FAIONEHATKAHOB, XHMHYECKHE CBOHICTBA lKEHOB ¢ 061acTAMH
auranorenankatos. [pasuno 3afiuesa. NpHUMEHEHHA
IMonumepusauma ankenos. [lonumepuiauns Ha
karanusaropax Llurnepa-Harra. [loamorunen
KaK KPYMHOTOHHAKHBIH NPOAYKT XMMHHECKOTO
npon3Bo/cTBa. [IpHMEHEHHE AKCHOB (3THIIEH
H MPOIHIIEH)
44, Ilpakruueckan IMonyuenne THICHA W3 CMECH CEPHOMH [TpOBOANTE XHMHYECKHHA IKCMEPHMEHT 1O
pabora Ne 2. KHC/IOTHI (KOHLL) H 3THJIOBOIO CITUPTA. nony4enuio atunexa. Habmonars u oniceisate
« u B3aumoeiicTeue 3THaeHa ¢ OpoMHOH BOAOIH, CAMOCTOATEIBHO NPOBOANMBIE OMBITHI ¢ MOMOLIBIO
ITHIEHA ¥ NOJIKHC/IEHHBIM PACTBOPOM NEpMaHraHaTa POZHOTO s3biKa H A3bIKa XuMuH, CoBmoaate npasuia
H3IVUEHHE er0 kanus. [openue aTHICHA U nipHemsl Ge3onacHof paboTsl ¢ XHMHYCCKHMH
CBOACTBY, BEIECTBAMH M J1a60paTOpHbIM 000OpYI0BAHHEM
435, AJIKA/IMEHBI. AnkaancHbl. Knaccndukauus ankaaneHos no | HaibipaTs ankaameHsl 00 MEAKIYHAPOIHOH
B3AMMHOMY PAcriONOKEHHIO KPAaTHEIX CBA3CH B | HOMEHK/IATYpe.
mojsiekyne. OcoBeHHOCTH 1EKTPOHHOTO U OOBACHATH 3EKTPOHHOE CTPOEHHE MOJICKY 1
NPOCTPAHCTBEHHOTO CTPOEHHA CONPAAKEHHBIX n3yueHHbIX BewecTs. Knaccuduumposans aneHosLie
ankaamenos. O6was Gopmyna akaaHeHOB. YIIIEBOJIOPO/IbI.
HomeHkaTrypa H HIOMEpHA AIKaJHEHOB. XapakTepu3oBaTh BakHeiine Gpuinucckue n
DHIMYECKHE CBOICTBA ATKAIMEHOB. XHMHYECKHE CBOHCTBA A/IKA/IMEHOB.
XHuMHUeCKHe CBOHCTBA A/IKAIHEHOB! PEAKLIMH [Tporuo3npoBars CBOHCTBA H3YHaEMBIX BEILECTB HA
NPHCOEAHHEHHA (THAPHpOBatHe, OCHOBAHHH TEOPHH XHMHHECKOIO CTPOCHHA
rajore HUPOBAHHE), FOPEHHA 1 OPraHMYeCcKHX BELLECTB.
nonuMepr3aimu. 1,2- u 1, 4-TpucoeanHenue. XapakTepH30BaTh MPOMBILLIEHHBIE CNOCO0L!
[loayuenue ankaaueHos, Cuutes OyTaaMeHa U3 | NonyveHHs ankaaucHoB
GyTana ¥ dTaHona
46. [TorumepH3atua. Monumepnsauns. Kaysyku. Bknan C. B XapakTepH3ioBaTh NPOMBILLIEHHbIE H 1a60PATOPHbIE
Kayuyk. Peanna. JleGenera B NOMYMEHHE CHHTETHHECKOTO cnoco0bl NOJIYHEHHS KayuyKOB.
kayuyyka. ByJkaHnlauus kaydykos. Pesnna. ConocTaB/IATh XMMHYECKHE CBOHCTBA AIKAJHCHOB C
Mhoroofpa3He BHI0B CHHTETHHECKHX ofnacTaMi NpHMEHEHHA
KAYYYKOB, HX CBOJICTBA H NpUMEHEHHE
47. Ankunbl, CTpoeHHe, AJIKMHBL. DNEKTPOHHOE H MPOCTPAHCTBEHHOE HasbiBars a1KHHBI N0 MEXKIYHAPO/AHOI
HOMEHKNIATypa, CTPOCHHE MOIEKY/1bl ALETHICHA. Sp- Homenknatype. OGBACHATE INEKTPOHHOE CTPOCHHE
H3OMEPHA, "'nbpuansauna opGuTaneil aTOMOB yriaepo/a. MOJIEKY/1 H3yUYeHHBIX BemiecTs. O6o0mars 3HaHHs 1
dusnueckue omonorudeckuii paa u obmas hopmyna JIENATh BLIBOJIBI O 3aKOHOMEPHOCTAX HIMEHEHHH
cBoiicTBa. ankuHos. Homenknarypa ankuxos. HioMepua | CBOCTB B rOMOIOIHYECKOM ALY &IKHHOB.
IKHHOB: YIJIEPOIHOTO CKENETa, MOI0KEHHA MojenupoBaTtk MOJCKY/Ibl H3YHEHHBIX K/1aCCOB
KpaTHO# CBA3M, MexkKaccoBas. DusnteckHe BEILECTB
CBOMCTBA ATKHHOB
48. XHMHYECKHE XHMuuecKue CBOMCTBA ATKHHOB, Peakumu XapakTepH30BaTL BOXHEHIINE XMHMHYECKHE CBOHCTBA

CBOMCTBA AIKMHOB.

MPHCOEIMHEHHS KaK Crocod MoJyHeHns
[10IAMEPOB H APYTHX NMONE3HBIX NPOAYKTOB.
uapupoBanue. Peakinu npHCOeAMHEHHA
raIOreHOB, ranoreHoBO/I0PO/IOB, BOJIbL.
TpumepH3aLHa W IMMEPHIALIHA AUCTHIICHA,
Peakuuu 3aMelIlEeHHA.

KucnorHsie cBOHCTBA AIKHHOB ¢ KOHUEBOH
TpoitHOlt cBA3BI0. ALeTHCHHB!. OKHCIEHHE
IKHHOB PACTBOPOM NEPMaHIaHATa KATHA,
["opeHHe alleTHIEHa.

JemoncTpaunn, ITonyuenne auetnicHa
ruaponnsom kap6uaa kansuus. OTHomeHue

ankuHOB. [TpOrHO3UPOBaTL CBOHCTBA H3YHACMbIX
BELIECTB HA OCHOBAHMH TEOPHH XHMHHYECKOTO
CTPOEHHSA OPraHHYECKHX BEILECTB.

[TporHo3MpoBaTh CBOHCTBA HEM3YMEHHBIX BELLECTB MO
AHATIOrHH C H3YYCHHBIMH BEIECTBAMH TOTO XKe
romojioruyeckoro paaa. HaGmonarts u onuckiBath
JICMOHCTPHPYEMBIE OMNbIThI




ALETH/IEHA K PACTBOPAM MEPMAHTAHATA KAHA H
GpomHoit Boje. [openne aleTHieHa

49, IMonyueHue U [TonyueHue aLeTHIEHA NMHPOITH3OM METaHA 1 XapakTepH30BaTh NPOMBILIIEHHbIE H 1a0opaTopHbIe
TIPHMEHEHHE kapOuaHbIM MeTOIOM. CHHTE3 AJIKHHOB cnocoBel NONMYHEHNA AINKHHOB,
ANIKHHOB. ATKWIMPOBAHHEM aueTHInoB. [Ipumenenue ConocTas/ifaTh XHMHYECKHE CBOFICTBA ATKHHOB C
aueTunena. 'opeHHe alleTHIEHa KAK HCTOYHHK | 06nacTAMH NpUMEHEHHS
BBICOKOTEMIIEPATYPHOTO MJIAMEHH /U18 CBAPKH
W PE3KH METALIOB
50. HUE 30 Bhinosnenye ynpaxkHeHui 1o teMam Hcenosib30Bath A1rOpHTMBI MPH PELIEHHH 3a/1a4.
BLINOTHEH «ATIKAHBIY, «AJIKEHbI», CAJIKHHBI) HA CocTasiaTe ypaBHEHHA M0 3a1aHHBIM CXEMaM
eHUll COCTAB/IEHHE YPABHEHHH peakimii, npespanieHni
«Ankanoln COOTBETCTBYIOLIHX Ja/IaHHbIM CXCMaM,
«Ankenviy CO/IEpIKALIHM HEHIBECTHBIC BEILCCTRA.
«AnKUHBLY. Pewenne 3aaay
5L ApoMaTHYECKHE Apenbl. HcTopns oTkpeiTHa Gensona. Ha3eigath apeHsl 10 TPHBHANLHOMA H MEXK1yHAPOAHO#
YrICBOAOPOILL. CospeMeHHBIE NPEICTaBNEHHA 00 HomeHkaatype. OGBbACHATE 31EKTPOHHOE CTPOCHHE
Crpoenue 3NCKTPOHHOM W TIPOCTPAHCTBEHHOM CTPOGHHH | MOJIEKY H3yueHHbIX Bewects. OGoGIaTh sHaHHs 1
GeH3071bHOrO KOJbLLA, Sensona. Oimasn gopmyna apeHos. H3oMepHs | JIenaTh BEIBOJIBI O 3AKOHOMEPHOCTAX HIMCHEHHH
HOMCHKJATYpa, H HOMCHKJIATYpa romo/ioroe Genaona. CBOMCTB B rOMO/IOrHYECKOM PATY ApeHOB.
H3OMEpHA, Mzomepus anszamelieHHbIX GeH30/108 HA
(H3ntecKue npHMepe KCHI0M0B. (PH3NYECKHE CBOACTBA
CBOHCTBA. Gensona
52. XumuueckHe Xumuueckne cBofictsa Gensona. Peakuun XapakTepH30BaTh BAXKHEHIINE XHMHYCCKHE CBOFCTBA
cBoficrpa GeH30Ma 1 3amelieHuA B OeH30ILHOM A/1pe apeHoB. [IporHO3HpOBATE CBOACTBA H3Y4aEMbIX
€ro roMOJIOr0B. (anekTpodHIBbHOE 3aMeIleHHE): BEILLECTB HA OCHOBAHHH TEOPHH XHMHYECKOTO
53, XHMHUECKHE raJloreHMpOBaHHE, HHTPOBAHHE, CTPOEHHSA OPraHHYECKHX BEIIECTB.
cBoiictsa GeH3ona v ANKWIMPOBAHHE. Peakimy NpUCOeIHHEHHA K [MporHo3MpoBaTh CBOHCTBA HEM3YYEHHBIX BELLECTB 10
€ro roMoJIOTOB, Gen3zony (rHApHPOBAHHE, TATONCHUPOBAHNE AHAIOTHH C H3YHMEHHbLIMH BELIECTBAMH TOTO e
(xnopupoBaHHe Ha cBeTy)). Peakuus ropenns. romonoruueckoro paaa. Habmonars W onuceiBath
Oco0eHHOCTH XHMHYECKHX CBOTCTB JIEMOHCTPHPYEMBIE OflbIThI
ankua0eH30/108 Ha MPUMEPE TOyo1a.
B3anMHOE BIHAHHE ATOMOB B MOJICKYJIC
Tonyosa. [Tpasuna opHeHTalUMK 3aMeCTHTE i
B peakLMAX 3aMellieHHA. X10pHpoBaHHe
Tonyona. OKHCIEHHE ATKHIGEH30/108
PACTBOPOM MEPMAHTAHATA KATHA.
[anorenuposanne A1KHIOeH30108 B GOKOBYIO
uenk. Hurposanue HuTpobeH3ona.
Jemonctpaunn. OtHowenue Gensona K
PacTBOpaM MEPMAHraHaTa Ka/lis W OpOMHOI
pojie. OKHCIIEHHE TOIY0/12 PACTROPOM
NepMAHTaHaTa KaJHs
54. [lonyuenue U TMonyuenue 6eH30/a M €r0 rOMOIIOTOB. XapakTepn3ioBaTh MPOMBILLIEHHBIE W 1adopaTopHEle
NPUMEHEHHE aPEHOB. [1pumenenne romonoros Gensona. cnocofbl MoNy4EHHS apeHOB.
Jlemoncrpauun. [Tonyyenne crupona ConocTasnsaTe XHMHYECKHE CBOMACTBA APEHOB C
JIeNoIMMEPH3alneii NoNIHCTHPOIA U obnactamu npumenenia. Hadmonate 1 onuceiBate
MCTIBITAHKE €0 OTHOMIEHUSA K PACTBOPY JIEMOHCTPHPYEMBbIE OIBITHI
TNepMaHraHaTa Kajaua
54. [Mpuposmeie [pupo/Hbie HCTOYHHKH YTIIEBOA0POIOB. XapakTepH30BaTh OCHOBHBIE HANPABIIEHHA
HCTOYHHKH Tpupo/HbIi 1 noNYTHLIA HedTAHOM rassl, HX HCMO/IB30BaHKA W nepepaboTKH HeTH, NMPHPOIHOTO
YIIeBOJIOPO/IOB. coctas u ucnonk3osanue. Hedrs kak cMecsh ra3a W KAMEHHOro yris
IMepsuunas yraesogoponos. Cocras HedTH 1 ce
nepepaboTka nepepaboTka. Hedrrenposyktel. [Tepsnynas
Yr1eBOAOPOIHOIO nepepabotka nedrn. [leperonka Hedrm,
ChIPBA. OxraHoBoe uncio Gensuna. Oxpana
OKpysKatomei cpeibl npu HedrenepepaboTke 1
TPaHCTIOPTHPOBKE HE(TENPOLYKTOB.
Kamennsiit yrons. Kokcoanue yris,
Tazudukauua yrias. DKoI0rHYecKHe
npoﬁueum, BO3HHMKAIOUINE MPH HCMOIB30BAHHH
Yris B Ka4C¢CTBE TOIIHBA
55. I"nybokas Bropuunas (rnyGokasn) nepepaboTka HedTH. OnepupoBaTh MOHATHAMH (KPEKHHI», «IIHPOIHIY,
nepepaboTka HedTH. Kpexuur. Pudopmunr «pudpopMiHry. OTBACHATE OTIHYHA TEPMHYECKOTO
Kpekumr, KpEKHHTa OT KATATHTHUECKOr0. XapakTepnioaTh
pHhOPMHHT. OCHOBHBIE HanpasieHns r1yGokol nepepaboTku
HediTH
56. [eHeTHYECKAA CBA3D [eneTHYECKAA CBA3b MEXLY Pa3IHUHEIMK OnUCKIBATE FEHETHYECKHE CBA3I MEACUTY HIYUEHHBIMH
MEKJLY PasIHYHBIMH KJTaccamM yriieBoiopo/ios. KauecTeeHHbIC KJ1accaMH OpraHudeckux coefHenHi. Coctasiah
K/1accamu peaKilMH Ha Herpe/ie/bHbIe YTIEBOA0POibI YPaBHEHHSA PEAKIMIL, HIUTIOCTPHPYIOLIHX
Yraeso0poI0B. reHETHHYECKYIO CBA3b MEALY Pa3/IMYHbIMH
YI7€BOJOPOAAMH.
CocTasiaTh ypaBHeHHs peakluii 1o 3a1aHHOIi CXeme
npeBpaiieHHil, colepiKamicii HEN3BECTHBIE H YCI0BHA
peakiumi
57. ["anoreHONpoN3BOAH ["aj0reHONpoH3BO/IHEIE YTICBOJOPOIOB. HaseiBaTs ranoreHornpoH3Bo/IHbLIE YIIIEBOA0PO/IOB 110
bI€ YTIEBOI0PO/IOB. Peakiiu# 3aMEIICHHA TATOreHa Ha MTMPOKCH, | MEXJ1yHapoaHOH HOMEHKATYype.

HUTPOrpynNy, WHaHorpynny. JledcTsue Ha
ranoreHnpoH3BO/IHbIE BOJHOIO U CIUPTOBOIO

OGBACHATE NEKTPOHHOE CTPOCHHE MOTIEKY
usyueHHsIX eects. O6o6mars 3HaHHA W AenaTh




pacrsopa wienouu, CpaBHeHHE PeakLHOHHOM
CrOCOOHOCTH ANIKKI-, BUHW-, (JeHHII- H
GeH3nn- ranoreHnaos. B3anmonciicrene
JIMTAIOTEHATIKAHOB C MATHHEM M LIHHKOM.
[ToHATHE 0 METANI00PraHHYECKHX
COCAHHECHHAX. Hcnoneszosanune
TaOreHNpon3BOIHEIX B OBITY, TEXHHKE H B
CHHTE3e

BBIBO/IbI O 3AKOHOMEPHOCTSX H3IMEHEHHH CBOICTB B
TOMOJIOTHYECKOM PAlY FAOreHONPOHIBOAHBIX
YIIIEBOI0PO/IOB.

XapakTepu3ioBaTh BaxKHEMIIHE XHMHYECKHE CBOMCTRA
rasoreHONpPOH3IBO/IHLIX YI/IEBOI0PO/IOB.
[IporHo3HpoBaTh CBOMCTBA HIYYACMBIX BEILECTB HA
OCHOBAHHH TEOPHH XHMHYECKOrO CTPOSHHA
OPraHHueCKHX BEIIIeCTB,

ConocTasaTh XHMHYECKHE CBOHCTBA
ranoreHONpPOM3IBOIHBIX YITICBOIOPO/IOB ¢ 001aCTAMH
MPHMEHEHHS.

58. Odobuwaruee Cocrasnenue Gopmyn H Ha3BaHUi CucrematuznpoBath H 06001aTh NOTyYEHHBIC
noemopenue no YIIEBOAOPO/IOB, HX FOMOJIOrOB, HIOMEPOB. JHAHHA O CTPOECHHH, CBOACTBAX, MOTYHCHHH H
meme 3anaHns No cOCTABACHHIO ypaBHEHHI peakUnit | MPHMEHEHHH YITIEBOI0POIOB.

«Yanegodopooui», € Y4acTHEM YI/IeBOJIOPO/IOB; peakLHii, Cocrasnate oGobwatomue cxembl, OnuceiBath
HIMIOCTPHPYIOLUIHX TEHETHYCCKYIO CBATb IEHETHYECKHE CBAIN MEKLY M3YUYEHHBIMH K/1aCCAMH
MEX/LY Pa3lfIHYHLIMH KITACCAMH YI/IEBOOPOJIOB | OPraHWYecKHX COCIHHEHHI

59. Kountpoaenas KonTponb 3HaHHi 10 TeMe «Y 71eB010pObl» OcylecTBIATE M103HABATENLHYIO pedieKcHio B
pabora No 2 no Teme OTHOIIEHMH COOCTBEHHBIX JIOCTHKEHHII B npoliecce
« » peLueHHs yueGHBIX H N03HABATE/ILHBIX 3a/1a4

TEMA 4. KHCJIOPOJACOJAEPKAIIHE OPTAHHYECKHE COEJIMHEHHUSA (18 u)

60. CnupTsl. Cnuprel. Knaccudukaiuus, HoMeHKIaTypa v Ha3biBaTe CIMPTEI M0 MEXkK/IYHAPOIHOM
H30MepHA cnupToB. [oMonoruyeckuit paau HOMEHKJIaType.
obmas opmyna Npeac/IbHBIX 0JHOaTOMHBIX OOBACHATD 3IEKTPOHHOE CTPOEHHE MOJIEKYJI
cnupToB. PH3IHYECKHE CBOFCTBA NPEaEIbHBIX H3y4eHHBIX BemecTs, OG00maTh 3HAHHUA H JIe1aTh
OJIHOATOMHBIX CHPTOB. Boopo/iHas CrA3b BLIBO/IbI O 3AKOHOMEPHOCTAX M3MEHEHHIT (pH3HYECKuX
MEKIY MOJIEKYIAMH H e¢ BIIHSHHE Ha CBOHCTB B FOMOJIOTHYECKOM PSY CIIHPTOB.
(hH3HYECKHE CBOMCTBA CIIMPTOB. XapakTepH30BaTh NPOMbILIICHHBIE H 1abopaTopHbie
DUIMONIOTHYECKOE ACHCTBHE METAHOIA B cnocoBbl NOYYEHHs CIIMPTOB H HX [IPUMEHeHHE.
JTAHO/IA HA OPTAHM3M YE/I0BEKa. Xapaktepn3oBath QH3HONOTHYECKOE ACHCTBHE
ﬂpﬂuumneuuuﬁ CHHTE3 METaHON1a. METaHO/1a W 3TAHO1a HA OPraHu3M YE/10BCKa
TMonyueHue 3TaHONA: peaklna OpoKeHHA
T7IFOKO3bI, THApaTaums sTuieHa. [lpumenenne
METAHO/IA H ITAaHONA

61, Xumuueckue XuMu4eckHe CBOICTBA CIIMPTOB: KHCIIOTHBIE XapakTepu3oBaTh BKHEHIINE XHMHMECKHE CBOIICTBA

CBOHCTBA CITHPTOB. cBOMCTBA (B3aHWMOJICHCTBHE C HATPHEM KaK CMHPTOB M NMPOCTHIX (PHPOB.
cnocol YeTaHOB/IEHHA HATHYHA MHAPOKCO- [Tporno3uposatk cBOHCTBA H3YHAEMBIX BEILECTB HA
IPYNMbl); peakiiH 3aMELICHHA MHAPOKCHIBHON | OCHOBAHHH TCOPHH XHMHYECKOIO CTPOCHHA
rpynibl Ha rajored Kak cnoco® noay4yeHus OpraHH4ecKHX BetecTs. [IporHo3npoBsare CBOMCTBA
pacTBopuTesieit; MEAKMONEKYIApHAA U HEH3Y4EHHBIX BELLECTB N0 AHATOIHH € MIYHEHHBIMU
BHYTPHMOIICKY/IAPHAN [CTHPATALIHA; BELLECTBAMH TOTO € FOMOJIOTHYECKOro psija.
obpa3zoBaHue CIOXKHBIX 3HHPOB ¢ ConocTasnate XMMHHMECKHE CBOIHCTBA CIMPTOB C©
HEOPraHHYECKHMH H OPraHHYECKHMH 06NACTAMH NPHMEHEHHA.
KHC/IOTAMH; FOPEHHE; OKHCIIEHHE OKCHIIOM Wcenenosats cBOCTRA H3YHAEMBIX BELIICCTR.
me (I1), NoAKHCIEHHBIM PACTBOPOM HaGmonare 1eMOHCTPHPYEMBIE H CAMOCTOATENLHO
MePMAHraHaTa KaiuA, XpOMOBOI CMEChIO; NpOBOANMEIE onsITel. Habmo1aTs ¥ onuckIBaTh
peaKkLMH YI/IeBOI0POAHOTO PALHKATIA, XHMHYECKHE PeaKkLHH C MOMOLIBIO POJIHOTO A3bIKA H
Ankoronatel. ['maponn3, ankunuposaxne a3bika xumun. CobaronaTh NpaBuaa U NPHEMBI
(cuuTes npocteix 3¢upos no BunesaMcony). OezonacHoii paboThl ¢ XHMHUYECKHMH BELIECTBAMH K
[TpocTeie 3pHpL KAK H3OMEPBI NPEALSTBHBIX nabopatopHeiM 0GOpyI0BaHHEM
OIHOATOMHBIX CITHPTOB. Cpa.BHCHHE HX
(hH3NYECKHX H XMMHYECKHX CBOFICTB cO
cnupTaMu. Peakums pacienieHus npocTsix
3(hHPOB HOLOBOIOPOJIOM.
JemoncTpaunn. Baaumoseficteue HaTpus ¢
9TaHoNoM. OKHCIIEHHE ITAHOIA OKCHIIOM MEJIH
(I1). l'openne stanona. Bzaumoneictaue
mpem-6yTHIOBOrO CITUPTa C CONAHOM
kuca0Toi. HonodopmHas peakums.
JlaGopaTopusiii onbrr 5. ColicTBa YTHIOBOTO
crnupTa

62, HpaxTuveckan [Monyuenne 6pomaTana 3 stanona v 6pomuna | [IpoBoAHTE XUMHUYECKHI IKCIIEPUMEHT 110
pabora Ne 3. HATpHs noiy4eH1o Opomitanda. HaGnionate ¥ onuchiBaTh
t<!!g,1!=|gnng CaMOCTOATEILHO MPOBOAHMBIC ONBITHI C MNOMOLILLKO
GpomaTanay, POAHOTO A3BIKA W A3bIKA XHMuK. CobmoaaTs npasuna

1 npuembl GesonacHoii paboTsl ¢ XHMHUYECKHMH
BellecTBaMH H abopaTopHbiM 0fopyloBaHiem
63. MHoroatoMHbie MHoroatoMHbie CITHPTBI. DTHICHIIHKOb W HaseiBaTh MHOTOATOMHBIE CITHPTBI 110 TPHBHATLHON H

CITHPTBI.

/IMLEPHH KaK NPe/ICTABHTENH NpeeibHbIX
MHOTOATOMHBIX CIIHPTOB, HX (hH3NHECKHE H
XHUMHYecKHe ceoficTea. KauecTsenHas peakums
HA MHOTOATOMHBIE CIIHPTHI H €€ NPHMeHeHHe
JUIS PACTIO3HABAHHA ITTHIICPHHA B COCTABE
KOCMETHYECKHX CpEACTB. Cunres JIHOKCaHa U3
ITHACHITHKOMA. TOKCHYHOCTb ITHIICHITIHKOJIA.
[TpakTHYECKOE NPHMEHEHHE ITHIEHITTHKONA H
TIHLEpHHA.

MEK1YHApOAHOI HOMEHKIATYPE.

OOGBACHATE INEKTPOHHOE CTPOCHHE MOJICKYJI
H3YYEHHBIX BEUIECTB. Xapax'repu:osa'rb BaxHeHuHe
XHMHYECKHE CBOHCTBA MHOTOATOMHBIX CITHPTOB.
IporHo3npoBarh CBOHCTBA H3YUAEMBIX BEIICCTB Ha
OCHOBAHHH TEOPHH XHMHUECKOro CTpOEHHA
OpPTaHH4YeCKHX BELIECTB.

ConocTas/IATh XHMHYECKHE CBOHCTBA MHOMOATOMHBIX
crnupTOoB ¢ o6nacTaMu npumenenns. HaGmoaars




JlaGopaTopubiii onbiT 6. CroficTea
rIIHLepHHA

CaMOCTOATE/IBHO TPOBOAMMBIC OIBITHI.
HaGmoaate M onuckiBaTh XMMHYECKHE PEAKIIMH C
MOMOILBIO POJIHOTO A3BIKA H A3BIKA XMMHH,
HaentuduunpoBars MHOrOaTOMHBIE CIIHPTHI C
MOMOLLBIO KAYECTBEHHBIX PEAKLIMH.

CoGmioaate npasuaa 1 npuemst 6e3onacHoil paboTe! ¢
XHMHYECKHMH BELICCTBAMH W 1aBoparopHeIM
000py10BAHHEM

64. Menonbl. ®enonsl. CTPoeHHE, H30MEPHS H Ha3biBate heHOMBI 110 MENKIYHAPOAHOM
HoMenknatypa eHonos. Bzaumuoe BanaHne HOMEHKATYpE.
aToMOoB B Mosieky e derona. Pu3uyeckHe H OBGBACHATL WEKTPOHHOE CTPOCHHE MOJIEKYI
XHMHYecKHe cBolicTBa (leHoIa U KPe30JioB. M3y4eHHbIX BemecTB. Onpeie/iaTh BIHAHKE Ha
KucaoTHbie cBOHCTBA (PEHONOB B CPABHEHHH CO | PEAKUHOHHYIO ¢IocoGHOCTL (eHona p-p-ConpaKeHHA.
CTIUPTAMM: PEAKLIMH C HATPHCM, THPOKCHIOM | XapakTepu3osaTh BaKHEHINE QH3HYECKHE H
HaTpHA. Peakumy 3ameteHHs B GeH30/IbHOM XHMHYECKHE CBOICTBA (heHOI0B.
Konblie (ranoreHnpopanue (6poMHpOBAHKE), [lporHo3upoBath CBOHCTBA H3YYaEMBbIX BEIECTB HA
nutposanne). Okucnenue heHonos. OCHOBAHHH TEOPHH XUMHUYECKOTO CTPOCHHA
KauectsenHsie peakuny Ha denon. [lonyyeHne | OpraHHYecKHX BELIECTB.
theHona. Ipumenenue heHona. COMnoCTaB/IATD XHMHYECKHE CBOACTBA (PCHONIOB €
JIaGopaTopusiit onwir 7. Ceofictea deHona 06nacTAMH NPHMEHEHHA.
Hccnenosats CBOHCTBA H3YHACMBbIX BELLECTB.
Hab:mo/1aTh caMOCTOATE/IHHO NPOBOJMMBIE ONbITLI.
Habnionate 1 ONHCHIBATE XHMHYECKHE PCAKILIH C
MOMOIILBIO POJIHOFO A3bIKA H A3bIKA XHMHH.
HaentuduumpoBats GeHOMBI ¢ NOMOLILIO
KavecTBeHHbIX peakimi. Cobmoaars npasuia 1
npuembl GesonacHoil paGoTsl ¢ XHMHYECKHMH
BEIIECTBAMH H J1abopaTopHBIM 000PYA0BAHHEM.
Co6moats NpaBuIa JKoA0THYECKoH Ge30nacHoCTH
npu paGoTe ¢ PeHoICOAEPIKALIMMN MATEPHATAMH
65. Pewenue u Berinonnenue ynpaxHeHni no teme «Cnuptsl | BbIABAATE B3aMMHOE BIHAHHE aTOMOB B MOJIEKY/1ax
gblnoJHEHUE W (hpeHONBIY, HA COCTABIICHHE YPaBHEHHI OpPraHHYecKHX COSJIMHEHHIT HA IPHMEPE CPABHEHHA
YnpaxcHenuti no peaKLmii, COOTBETCTBYIOLIMX 3a/1aHHbIM cpoficTs Genszona, derona, anHpaTHIECKOro cnupra.
meme « m CXEMaM, COJICPKAIlMM HEH3BECTHbIE BellecTha. | Menons3oBaTe aropHTMBI NIPH PEILICHHM 3a1ay.
heHoaby. Pewenue 3ana4 CocTaB/ATh YpaBHEHHA 110 3AaHHLIM CXeMaMm
npeBpauieHHii
66. KapGonuisHbie KapGoHHIbHBIE COSHHEHHA. ANbAETHIBI H Ha3eisats KapGOHWIIbHBIE COEIHHEHMNS 110
COeIMHEHHA: KETOHBI. DNEKTPOHHOE H NIPOCTPAHCTBEHHOE TPUBHAILHOMN H MEHIyHAPO/HON HOMEHKIATYPE.
HOMEHKIATypa, crpoenne kKapOOHHIBLHOI rpynnbL, e¢ OOBACHATE IEKTPOHHOE CTPOCHHE MOJIEKYII
HIOMEPHSA, PEaKLIHK MONAPHOCTb H NOMAPHIYEMOCTD. n3ydeHHsIX Beiects. OGo0wars 3HaHHA W JIe71aTh
TIPHCOE/IHHEHHS, Knaccuukaiuns anbIeriios H KETOHOB. BBIBO/IbI O 3AKOHOMEPHOCTAX HIMEHEHMIT CBOHCTB B
CrpoeHue npeienbHLIX AllbJeTH/I08. rOMOJIOTHYECKOM PSJLY a/1bJIETHIOB H KETOHOB.
I"omonoriyeckHit pajl, HOMEHKIATYpA, XapakTepH30BaTh BKHeIHE XHMHUECKHE CBOCTBA
H3OMEpHS NPEAETBHBIX a1baerna0B, CTpoeHue | KapGOHHIBHBIX coeMHenHil. CpaBHHBATL
MOeKYBl auetoHa. [oMonoruyeckHit paj, PEAKLMOHHYIO CIIOCOOHOCTS ALACIH/IOB H KCTOHOB B
HOMEHK/1aTYpa H H3oMepHs ketoHos. Obmas peaKunax NpHCOCIHHCHHA,
(hopmya npe/e/bHbIX aTbICrH/I0B U KETOHOB.
duznueckue cBoiicTea hopMansaeruia,
alLETANbACTHA], ALETOHA. XHMHUYECKHE
CBOMCTBA NPEJETbHBIX ANb/ICTHA0B H KETOHOB.
Peakunu NpHCOEIMHEHHA BO/IbI, CIHPTOB,
LIHAHOBOIOPOAA H THAPOCY/Ib(hHTA HATPHS.
CpaBHeHHE PeaKIMOHHOH cnocoGHOCTH
IL/AETH/IOB W KETOHOB B PEaKUMAX
NPHCOE/IMHEHUS
67. XHMHYECKHE XuMHueckne cBOHCTBA NpeIe/IbHBIX XapakTepn30BaTh BaKHEHIIHE XHMHUECKHE CBOMCTBA
CBOJICTBA H METO/LbI A7bJIErH/I0B H KeTOHOB, Peakiuu 3aMellleHns KapOOHHIbHBIX COEMHEHHUIA.
NonyHeHHs aTOMORB BOJIOPO/A MPH a-YIIIEPOAHOM aTome Ha | [TporHo3upoBarh CBOMCTBA H3YHACMBIX BEUIECTB HA
KapOOHHIIBHBIX ranoren. [Tonumepusauus popmansaernia v OCHOBAHHH TEOPHN XHMHYECKOTO CTPOCHHA
COEAMHEHMWH, aueranbjaernna. Okucrienue KapGUHl‘LﬂMiHX OpraHH4ecKnX BELIECTB.

coesHeHni. OcoGEHHOCTH peaKiiH
OKMC/IeHHs auetona, CpaBHEHHE OKHCIEHNS
ATBACIHAOB M KeTOHOB. [Hapuposanme.
BoccTanopnenne kapOGOHHIBHBIX COCMHEHHI
B CNHPTHI. KauecTBeHHBIE peakiHK Ha
aTBAErNHYIO Fpyniy (peakuus «cepebpaHoro
3epKaniay, B3AHMO/ICHCTBHE C THPOKCHIOM
meau (11)). Ocobenroctn dopmabieriaa.
TMonyueHne npeaenbHEIX AlbAErH/108!
OKHC/IeHHE CIMPTOB, MHIPATALIMA aleTHIeHa
(peakims Ky4epoBa), OKMC/IEHHEM ITH/ICHA
KHMC/IOPOJIOM B NPHCYTCTBHH X0pHAA
nannaaus (I1). Ionyuenue auerona
OKHCTICHHEM TPONAHOMA-2 H Pa3NoKEHHEM
KansLMeBol nin GapueBoii conu YKCyCHOH
KHC10TEL. TOKCHUHOCTD &nbjeri/ioB.
BakHelilme npejicTaBHTeN albJCrHI0B H
KeToHOB: dhopMabern, YKCYCHbIH anbaeru,

WMcenenosath cBOMCTBA H3YHAEMBIX BEULIECTB.
HaGmoaats 1eMOHCTPHPYEMBIE H CAMOCTOATE/ILHO
IPOBOIMMBIE OTILITHI,

ConocTasisaTh XMMHUYECKHE CBOMCTBA KAPOOHWILHBIX
coemuennit ¢ obnactamu npumenenns. Habmonate n
ONHUCHIBATH XMMHYECKHE PEAKLMH C [IOMOLIBIO
POIHOTO A3BIKA M A3bIKa XHMUH. Mnentiduumposars
anbJIerk/Ibl ¢ MOMOLIBIO KAYECTBEHHBIX Peakimil.
Co6monats npasuna i npueMsl GesonacHoit paboTsl ¢
XHMHYECKHMH BElECTBAMH M 1a00paTopHbIM
ofopy0BaHHEM




alETOH M HX MPAKTHYECKOE HCTOMb30BAHHE.
Jlemoncrpaunn. OnpeaeneHue anbIeruios
TIPH MOMOILIN KAYECTBCHHBIX PEAKLIHHA.
OKHeeHHe bIErH/I0B NEPMAHTaHATOM
KA.

Jla6opaTopHuuiii oneit 8, CeoficTsa
opmanuua

68. IpakTHYeckas TMony4eHue aLeTOHa W3 ALETATa KAIbLIMA 1 [poBoANTL XHMHYECKHI IKCTICPHMEHT 110
paGora Ne 4. H3Y4EHHE €ro CBOHCTB nosy4ennio aierona. HaGmonares v onuceigats
« H CaMOCTOATE/IBHO MPOBOAMMBIE ONBITEI € OMOILBIO
ALETOHAY, POIHOTO A3BIKA H A3BIKA XHMHH.

Cofimoaars npasuia 1 npuemsl Gesonackoi padoTsl ¢
XHMHYECKHMH BEleCTBAMH W 1aB0paTopHEIM
o6opyoBaHHEM

69. KapGonoseie KapGotosbie kuciotel. Ctpoenue npeaenbupix | Haspipats kapGoHOBBIE KHCIOTI N0 TPHBHANBHOH W
KHCIOTBI. 0JHOOCHOBHBIX KapGOHOBBIX KHCIOT, MEKAYHAPOAHOH HOMEHKNATYpE.

0. N HMIMeoRHe Knaccudmkalns, H3IoMepHA W HOMEHKaTYpa OOBACHATD IIEKTPOHHOE CTPOCHHE MOJIEKYJ1
cBOHCTBA KapOOHOBBIX KHCIIOT. DNEKTPOHHOE H u3ydeHHbIX Betects. O000maTs 3HAHUA U j1enaTh
KapGOHOBBIX KHCIIOT. MPOCTPAHCTREHHOE CTPOEHME KAPOOKCHNILHON | BHIBO/IbI 0 3AKOHOMEPHOCTAX HIMEHEHHIT CBOFICTB B

rpynnbl. FoMonoruyecknii paa u obian rOMOJIOrHYECKOM pA/Ly KapGOHOBBIX KHCIIOT.
(hopMyna npeiebHbIX 0JIHOOCHOBHBIX XapakTepH30BaTh BaXKHEMILIHE XHMHUYECKHE CBOfiCTBA
KapBOHOBBLIX KHCIOT, PH3IHUECKHE CBOHCTBA KapBOHOBBIX KHCJIOT.

NPeeIbHBIX 0HOOCHOBHBIX KapOOHOBBIX OOBACHATH MIMEHEHHE CHITBI KAPOOHOBBIX KHCIOT
KHC/IOT HA MPHMEpEe MypPaBbHHOH, YKCYCHOH, NpH BBEJEHHH JOHOPHBIX H aKUENTOPHBIX
MPONHOHOBOH, NATEMHTHHOBOM H CTEAPHHOBO | 3aMECTHTENEH.

KHC/I0T. BOAOpO/IHEIE CBA3H, ACCOLMALIMA [Tporno3upoBaTh CBOMCTBA H3Y4ACMBIX BELICCTB HA
KapOOHOBBIX KHCIIOT. XHMHYCCKHE CBOACTBA OCHOBaHHH TEOPHH XHMHYECKOTO CTPOSHHA
npe/ie/IbHBIX OIHOOCHOBHBIX KapGOHOBBIX OpraHH4eCKHX BEUIECTB.

kucnot. Kucnotueie coficTa (M3MEHEHHE Hccnenorats ¢BOHACTBA H3YHAEMBIX BELIECTB.
OKPACKH MHMKATOPOB, PEAKLHH C akTHBHBIMH | COMOCTaBAATE XUMHYECKHE CBOHCTBA KapOOHOBBIX
METAILIAMH, OCHOBHBIMH OKCHJIAMH, KHCJIOT ¢ 001aCTAMH NPUMEHEHHA,

OCHOBAHMAMH, consiMu). HiMenenHe cuibl Ha6moaath 0 ONHCHIBATE CAMOCTOATEIEHO
KapGOHOBBIX KHCIIOT NIPH BBEZICHHH JIOHOPHBIX | MPOBOAMMBIC XHMHHYECKHE PEAKLIHH C NMOMOLILIO

W @KUENTOPHEIX 3aMECTHTENCH. poaHOro A3bIKa H A36IKa Xumuu. Cobmojars npasuia
BaaumozeiicTBHe KapOOHOBBIX KHCIIOT CO 1 npreMbi GezonacHoit paboTel ¢ XHMHYECKHMH
cnupTaMK (peakuus ITepHpukann), BElECTBAMH H 1a50paTopHBIM 000pYyA0BAHHEM
ofparimocTs peakuuy, [anorennposanmie

KapOOHOBLIX KHC/IOT B GOKOBYIO Leb.

OcobeHHOCTH XHMHYECKHX CBOHCTB

mypasbHHOM kucnotsl. [Tonyuenue

Npe/ie/IbHBIX O/IHOOCHOBHBIX KapGOHOBBIX

KHCJIOT: OKHCJIEHHE &TbJIETH/IOB, OKHC/IEHHE

NEPBHYHBIX CITIHPTOB, OKHCICHHE ATKAHOB H

ATKEHOB, I'HPOIHIOM FeMHHANBHBIX

Tpuranorennios. [onyuenne MypaBbHHON 1

YKCYCHOH KHCJIOT B NMPOMBIILICHHOCTH.

[TpHMeHEHHE MYPABLHHOM H YKCYCHO# KHCIIOT.

Briciuue npejienbHbie KapOOHOBLIE KHCIOTHI.

JlaGopaTopubiii onbiT 9, CBOACTBA YKCYCHOH

KHC/IOTBI

1. IpakTuyeckas [TonyueHue yKCYCHOM KHCIOTBI M HayueHue ¢¢ | T1pOoBOANTE XHMHHECKHH IKCNEPHMEHT N0
pabora No §. CBOHCTB NONY4EHHIO YKCYCHOM KHC/IOTHI H H3YUEHHIO €€
«IMoayuenue cBoiicts. Habmo1aTe H ONHCHIBATL CAMOCTOATE/IBHO
YKCYCHOH KHCIO0THI TIPOBO/IHMBIE OTBITEI C TIOMOLLBIO POHOIO A3bIKA H
H_H3yYeHHe ee A3BIKA XHMHH.
cBolcTBY, CobmoaaTs npasuna u npueMsl GesonacHoii padotsl ¢

XHMHYECKHMH BEILECTBAMH H 1a00paropHuIM
000pyAOBAHHEM

72, DYHKUHOHANBHBIE DYHKUMOHATBHBIE TPOH3BO/IHBIE KAPOOHOBBIX | OOBACHATH WIEKTPOHHOC CTPOCHHE MO/ICKY.!

NPOU3BOJIHBIE
KapBOHOBBIX KHCIIOT.

kuCnoT. XJIOPAHTHAPH/IbI H AHTHAPHIIbI
KapOOHOBBIX KHC/IOT: HOJYYeHUe, 2UOPOIU3,
[Tonyuenue cioxHbIX IGHPOB ¢
HCNOAB3OBAHHEM X/IOPAH- THIPH/I0B H
aHruapuaoB kucnot. Cnoxusie 3Qups!.
CTpoeHue, HOMEHKIaTYpa U H30MepHs
cnoxkubix 3upos. Cnoxubie PUpLI Kak
M30Mephbl KapGOHOBBIX KHCIOT (MEkKIAcCOBas
usomepis). CpaBHeHHe (HIHYECKHX CBOKCTB H
PeaKLHOHHOM CIOCOBGHOCTH CIIOKHBIX IPHPOB
W M30MEPHBIX HM KapOOHOBBIX KHCIIOT.
I"'uaponu3s cnoxkHeIX 2hupos. Cnocobsl
NONYYEHHS CIOKHBIX 3QHPOB: STEPHHKALIHA
KapGOHOBBIX KHCJIOT, ALHIHPOBAHHE CITHPTOB
M A1KOTO/IATOB I/IOreHaHrHApHAaMH H
AHTHPHIAMH, A1KHIHPOBaHHE Kapbokcunat-
nonos, [IpHMEHEHHE CNIOMKHBIX JDHPOB B
nUIEBoi U nap(roMepHO NPOMBILICHHOCTH,
Amuibl KapOOHOBEIX KHC/OT: MOJIYYEHHE H

M3YHEHHBIX BELIECTB, XapakTepH3oBaTh BayKHeiiHe
XHMHYECKHE CBOMCTBA (hYHKLHOHAIBHBIX
NPOM3BOAHBIX KapGOHOBKIX KHCIIOT.

Cpasuupath GH3HYECKHE CBOACTBA H PEAKLIHOHHYIO
cnocoBHOCTE C0KHBIX IQHPOB M HIOMEPHEIX HM
KapOOHOBBIX KHCIIOT.

[1porHo3npopars CBORCTBA H3Y4aCMbIX BELICCTB Ha
OCHOBAHHH TEOPHH XHMHHECKOIO CTPOEHHS
OpraHH4eCcKHX BELIECTB.

ConocTasisaTh XHMHYECKHE CBOIICTBA
(hyHKUHOHATBLHBIX MPOH3IBOHBIX KAPOOHOBBIX KHCNOT
¢ 001acTAMH NIPHMEHCHHA.

HcenenoBats CBOMCTBA H3Y4aeMBIX BELLECTB.
HabmoaaTh H ONUCHIBATE CAMOCTOATETLHO
NPOBOAHMBIC XHMITHECKHE PEAKLHH C MOMOLIBIO
POJIHOTO A3LIKA i A3BIKA XHMHH,

Co6moaaTs npauia U npuemsl 6e3onacHoll paboTsi ¢
XMMHYECKHMH BELILECTBAMH H 1a60paTopHbIM
0D0pYI0BAHHEM




CBOHCTBA HA MPHMEPE AleTaMK/IA.

Conu KapOGOHOBBIX KHCIIOT, HX TEPMHYECKOE
pasnokeHue B IPHCYTCTBHH menodH. Cuutes
KapOOHUILHBIX COE/IMHEHHH pa3nokeHHEM
Ka/IblIMEBBIX Ol KapOOHOBBIX KHCIIOT.
JlaGopaTopuuiii oneir 10, Conu kapGoHOBbIX
KHCJIOT

73. IlpakTHyecKas CuHTe3 dTHNaueTaTa [TpOBOANTE XUMHYECKHTT IKCTIEPUMEHT 110
pabora No 6. nosysenwio dTinatetara. Habmonats 1 oniceIsath
«CunT! CaMOCTOATE/BHO TIPOBOIMMBIE ONBITHI € NOMOLLBIO
THIA » POJIHOTO A3bIKA H A3bIKA XUMHH.
Cobmonarts npaguna 1 npuembl GesonacHoil paboTsl ¢
XHMHHECKUMH BElIECTBAMH H 1a60paTopHBIM
ofopyoBaHHEM
74. Muoroodpaine HenpenenbHbie H ApOMATHYECKHE KHCIIOTHI Ha3biBaTh HenpeaebHbIC, APOMATHYECKHE,
kapOOHOBBIX KHCJIOT. 0COBEHHOCTH HX CTPOSHHA N CBOHCTS. JIMKapGOHOBBIE H MMIPOKCHKAPOOHOBbLIE KHC/IOTEI MO
[pumenenue GeH30/HOM KUCNOTHI. Bricuine TPHBHAILHOM W MEHUTyHAPOIHOH HOMEHKNATYpE.
HenpeaenbHble KapGOHOBBIE KHCOTHI. O6BLACHATE YNEKTPOHHOE CTPOEHHE MOJIEKY T
JlryxocHoBHbIE KapGOHOBLIE KHCIOTEL OGIME | M3YUEHHBIX BELIECTB. XapakTtepH3oBarh BaxKHeHIINE
criocoGsl NOAy4eHHA, 0COOEHHOCTH XHMHYECKHE CBOHCTBA KapOOHOBBIX KHC/IOT.
XHMHYeCKHX cBoiicTs. Lllasenesas v JleMOHCTPHPOBATH MOHMMAHHE 3HAYEHHA KapOOHOBBIX
M&JIOHOBAA KHCIIOTA KAK NPEACTABHTENH kucnoT. ConocTapnaTh XMMHYECKHE CBOACTRA
JIMKapGOHOBBIX KHCIOT. ApOMATHYECKHE Henpe/ie/bHbIX, APOMATHYECKHX, AMKapOOHOBBIX
aukapGoHoBEIe KHCAOTH ((ranesas, FHAPOKCHKAPOOHOBBIX KHCIOT ¢ 06/1aCTAMH
n3oranesas u TepedTanepas KHCIOTHI). NPHUMEHEHHA
[ToHATHE O rHAPOKCHKAPGOHOBBIX KHCIOTaX H
MX MPEICTABHTENAX MOJIOYHOIA, TMMOHHOM,
AGI0MHON M BHHHOMN KHCIOTaX, 3HaueHHe H
NpUMEHEHHE KapOOHOBBIX KMC/IOT
75. Pewenue 3adav u BhINoiHeHHE YNPaXHEHHIi 10 Teme Mcnone30BaTs anropHTMB! NPH PELLIEHHH 3a/1a4,
gbiNoHEHUE «KapBoHOBBIC KHCIOTEI», HA COCTABICHHE CocTaBATE YPABHEHHA MO 3a/1aHHBIM CXEMaM
YAPANCHEHUL O ypaBHEHHH peakiinii, COOTBETCTBYIOLIHX npespaieHui
meme «Kapboros 3a/IAHHBIM CXEMaM, COJICPIKAIIIHM HEH3BECTHBIC
/ORI, peuecTa. PeleHue 3ana4, BLIBOJ
MOIEKY/APHOMN (POpMYIbI KAPGOHOBRIX KHCIIOT.
CocTaB/IeHHE CXEM CHHTE3A 3a1aHHbIX
COEIMHEHMI
76. Obobwaiouiui ypok 3a1aHua N0 COCTABICHHIO ypapHeHuit peakumit | CuctemaTHInposate 1 000011ATE NOMYYEHHbBIC
no meme C yqacTHeM KHCIIOPOICO/IePIKAIHX 3HAHUA O CTPOEHHH, CBOHCTBAX, NOTYHEHUH H
«Kucnopodcodepica OpraHHYECKHX COSMHEHH; peakimii, TIPMMEHEHHH KHC/I0POJICOACPKAMX OPraHHYeCKIX
uque opeanuecKue H/UTIOCTPHPYIOIIHX MEHETHYECKYIO CBA3b coeannennit. CoctapnaTs 00001IAIOIIHE CXEMLL.
coeduHenuay MENULY HHMH. ONHUCBIBATE FEHETHYECKHE CBA3H MEHCULY H3YUCHHBIMH
CocrasjieHHe YPaBHEHHH 110 3a1aHHBIM K/1aCCaMH OPraHH4ECKHX COCIHHCHHMHA
cXeMaM MpeBpauieHui
77. Kontpoabuas Kourtponb 3HaHH#H no Teme OcymecTBAATD [103HABATENBHYIO pedrexkcHio B
0T M «KHcnopoacoaepikallHe 0praHHieckHe OTHOMIEHHH COBCTBEHHBIX AOCTHXKEHIH B npolecce
«Kucaopoacoaep#a COEIMHEHHAY peiieHus yMeOHBIX 1 NO3HABATE/IBHLIX 3a/1a4
LIHE OPraHHYecKHe
LOCAUHEHARY
TEMA 5. A30T- H CEPOCO/IEPKAIIIME COEANHEHHA (5 1)
78. AMHHBI. AmuHbl, Knaccndukaums no tuny HalkisaTs aMHHBI N0 TPHBHAIBHOM M MEXKIYHAPOIHOI
YIIIEBOOPOIHOTO PAIHKAIA H YHCITY HoMeHKnatype. OGbACHATh YIEKTPOHHOE CTPOCHHE
AMHHOFPYNMN B MOJIEKY/IE, HOMEHKIATYpa, MOZIEKY/1 H3YUEHHBIX BEWIECTB, XapakTepHiosaTh
u3oMepHs aMMHOB. [TepBHUHbIE, BTOPHYHBIC U | BaykHeiilMe (PHIHUECKHE H XHMHUCCKHE CBOFICTBA
TPETHHHBIE AMHHEL. DIIEKTPOHHOC H AMHHOB.
NPOCTPAHCTBEHHOE CTPOCHHE MPEIEIbHBIX [TporHo3upoBars BOIMOKHOCTE NPOTEKAHUA
aMHHOB. DHIHYECKNE CBOHCTBA AMHHOB, XHMHHECKHX peaklui Ha ocHOBe 3Hanuii 06
AMHHBI KaK OpraHH4eCKHE OCHOBAHHA! IEKTPOHHOM CTPOCHHH BEUIECTB,
peakumH ¢ BOJIOH, KHC/IOTAMH. Conn ankui- O6nAcHATL NMpOTCKAHHE XHMHYECKHX PBEKLU'IF! MERIY
amMMoHuA. Peakuus rOpeHHA aMHHOB. OpraHH4YeCcKHMH BCUICCTBAMH, HCNOJIB3YA 3HAHHA ob
AJKHTHPOBAHHE H ALMIHPOBAHUE AMHHOB. MX MEXaHH3Max.
Peakuuu aMHHOB € a30THCTOH KHCI0TOM. XapakTepH30BaTh METO/Ibl NOTYHCHHA AMHHOB.
[Nonyyenne aMHHOB @TKHIHPOBAHHEM XapakTepH30BaTh N0TPeOHTENBCKHE CBOMCTBA
AMMHAKA 1 BOCCTAHOBJICHHEM H3Y4EHHBIX BCIIECTB.
HUTPOTPON3BO/IHBIX YITIEBOA0OPOIOB, H3 Habmoaars ¥ ONUCHLIBATE JAEMOHCTPHPYEMBIC OTIbITEL.
crupToB. [IpUMEHEHHE AMHHOB B
(hapMaLeBTHYECKO MPOMBILLIEHHOCTH.
JlemoncTpaunn. OCHOBHEIE CBOFICTBA AMHHOB.
79. Apomatuueckue ApOMaTHYECKHE AMHHbI. AHHJIHH KaK OOBACHATH IEKTPOHHOE CTPOCHHE MONEKY
AMHHBI. 1Ipe/ICTABMTENb APOMATHYECKHX aMHHOB. ApOMaTHYECKHX aMHHOB.,

Crpoensie aHHIHHA. B3auMHOE BAMAHME TPYMIN
aTOMOB B MOJIEKY/ie aHH/HHA. Binanue
3AMECTHTE/IEH B apOMATHYCCKOM A/Ipe Ha
KHCJIOTHBIE 11 OCHOBHBIE CBOFCTBA
apunaMHHOB. [TpHiHHBI 0c1a0neHHA OCHOBHBIX
CBOHCTB aHH/IMHA B CPABHEHHH ¢ AMHHAMH
npe/ieIbHOTO paaa. XUMHYECKHE CBOFCTBA

XapakTepH30BaTh BAKHEAIINE XHMHYECKHE CBOACTBA
apoMaTH4eCKHX aMHHOB. npOFH(ﬂHpﬂB&Th
BO3IMOMKHOCTE

MPOTEKAHMS XHMUHECKHX PEAKLIMA Ha OCHOBE 3HAHHH
06 371eKTPOHHOM CTpoeHHH BelecTs. OGBLACHATH
NPOTEKAHHE XUMHYECKUX PEaKLi MekILy
OpraHH4eCcKHMH BEILECTBAMH, HCMIOB3YA 3HAHNA 00




aHWIMHA OCHOBHbIE CBOHCTBA
(B3aMMO/ICHICTBHE C KHC/IOTAMH); PEakLMH
JaMellleHHs B apOMaTHYECKOE AJIPO
(ranoreHupoBaHue (B3aHMO/EHCTBHE C
GpoMHOI1 BO/I0#), HHTPOBAHHE
(B3aMMOJICHiCTBHE C a30THOMN KNC/I0 TO#),
cynb(hpOBaHHE), OKHC/ICHHE, AIKHIHPOBAHHE
W aUWIHpOBaHHKe no atomy ajota). [onyyenue
aHHIHHA (peaKkuma 3HHHHA),

AHWIHH KaK ChIpbe /UIR NPOH3BOJICTBA
AHUIWHOBBIX KpacuTeneil. CHHTE3sl HA OCHOBE
aHHIHHA.

Hemonempayuu. KavuecTBCHHBIE PEaKLIMH HA
AHWIHH. AHHJIHHOBBIE KPacHTENH

HX MEXaHH3Max.

WaeHTi(HIMpOBaTE ApPOMATHYECKHE aMHHBI C
TOMOLIBIO KAYECTBEHHBIX peakiuii. ConocTasnsaTh
XHMHHECKHE CBOHCTBA APOMATHYCCKHX aMHHOB €
00nacTAMH NpUMEHEHHA. XapakTepH3oBaTh
norpeGuTENIbCKHE CBOHCTBA H3YUEHHBIX BELLECTB.
XapakTepu30BaTh METO/IBI MOMYUEHHA
apoMartHyeckux amuHoB. Mccnetopars ceoficTea
H3yHqaeMsIx BeuiecTs. Habmoaare n onuckiBate
JIEMOHCTPHPYEMBIE ObIThI

80. ["eTEpOLIMKIIHYECKHE [leTepounknst. @ypaH v NHUPPOI Kax QOBACHATH INCKTPOHHOE CTPOEHHE MOINIEKYJ1

COE/IMHEHMUS, NPEACTABMTENH NATHUICHHDBIX TETCPOLIMKIOB. | HIYHEHHBIX BEUICCTB. XapakTepHIOBAT BAKHEHILNC
[Tpupoaa apoMaTHYHOCTH NATHYIEHHBIX XHMHYECKHE CBOACTBA METCPOLIMKIMHECKHX
reTepOLIMKIOB. DIEKTPOHHOE CTPOCHHE coeauHennii. OGBLACHATL NPOTEKAHHE XHMHUYCCKHX
MONEKY/Ib! APPONIA, APOMATHHECKHI XapaKTep | PeaKiiHil MEKIY OpraHHYECKMMH BEILECTBAaMIL,
mosekynbl. Knenotiele cBOHCTBA nuppona. HCMONB3Ys 3HAHHA 00 HX MEXaHH3IMAax.
Jemoncrpauuu, O6pasip! [1porHo3HpOBATE BOIMOXKHOCTh NPOTEKAHHS
FeTEPOLMKIHYECKHX COE/IHHEHMI XHMHYECKHX peakumii Ha OCHOBE 3HaHHH 00

3MEKTPOHHOM CTPOCHHH BelllecTs. XapakTepH3osark
10TpeGHTENBCKNE CBOTICTBA H3Y4EHHBIX BELICCTB

81, [HlecTHunennsie TTHpHIIMH KaK NPeICTABATENb WECTHWICHHBIX | OOBACHATS JIEKTPOHHOE CTPOCHHE MOTIEKYI
TeTePOLHKIIbI, reTepOLMKIIOB, DIEKTPOHHOE CTPOCHHE H3yuEHHBIX BElIecTB, XapakTepH3ioBark BaXKHEHINE

MOJIEKY/1bl THPHIHHA, APOMATHHCCKHH XHMHYECKHE CBOHCTBA reTePOLHK/IHUCCKHX
xapaktep Mosekynbl. OCHOBHEIE CBOHCTBA coeauneHnii. OGBLACHAT NPOTEKAHNE XMMHYECKHX
nUpHAMHA, Pa3nuume B NPOABICHMH OCHOBHBIX | PCaKLMii MEILy OPraHHYCCKHMH BELICCTBAMMH,
CBOWCTB MUPPONA ¥ NUPHIHHA HCIOIB3YA 3HAHUA 00 HX MeXaHH3IMaX.

Peakuu MAPHAMHA; JneKTpoduisHoe [TporHo3NpOBaTh BOIMOMKHOCTH NPOTEKAHHA
3aMELICHHE, THAPHPOBAHHE, JAMELICHHE XHMHYECKMX Peakiiiii Ha OCHOBE 3HaHW{i 00
aTOMOB BOJIOPO/IA B a-TIOJIOKEHHH HA 3MIEKTPOHHOM CTPOCHHH BEIECTB.
ruapokcorpynmy. [Tukonikel 1 HX okHeenne, | OOBACHATE BAHAHHE HIYUCHHBIX BELECTB H 110
Kemo-enoavnas maymomepus a- AHATOTHH C HUMH HEH3Y4CHHBIX NPE/ICTaBnTENICH
audpoxcunupuduna. llpeactasienue o6 rOMOJIOFHYECKHX PAZIOB Ha JKHBbIE OPraHH3MBI.
UMHIA3071e, nunepuduHe, NHPHMHIHHE, XapakTepn3osatk GHONOTHYECKYIO POlib H3YYEHHBIX
HUKOMUHe, amponuxe, MyPHHE, MyPHHOBLIX H | BEILECTB

NHPHMHIHHOBBIX OCHOBAHHAX

82. Qdobuaiowee 3anaHHs Mo cOCTaBNeHHIO ypasHeHuii peakunii | CucrematusnposaTs H 06061aTs nomy4eHHbIe
noGMopeHue no C YMAacTHEM a30T- H CEPOCOICPHKALINX 3HAHHA O CTPOCHHHM, CBOCTBAX, NOITYYCHHH H
meme «Azom- u OpraHHYeCcKHX COSAMHEHHI; peakimii, NPHMEHEHHH a30T- H CEPOCO/ICPIKALIMX OPraHHHECKIIX
cepocodepicaque WUTHOCTPHPYIOIIHX F€HETHYECKYIO CBAD coeautennii. CoctaBnars 0600LIAIOMME CXEMBI.
opeaHudecKkue mexcty Humu, CoctasiieHne YpaBHEHHH 1o OnUCHIBATH TEHETHYECKHE CBA3H MEXKILY H3YHCHHBIMH
geujecmsay. 3a/1aHHBIM CXEMaM MPeBpaeHH KJIACCAMM OpraHMyeckux coe/HHeHui. ITpoponTs

pacHeThl M0 XHMHYECKHM (hOpMYNaM BElIECTB H
YPaBHEHHAM XHMHYECKHX peakiui
EMA 6. BHOJIOTHYECKH AKTHUBHBIE BEHIECTBA (14 u)

83. Obmas XapaKkTepu3oBaTh COCTAB YI/ICBOIOB H HX
XapakTepHCTHKA O6wasn ¢opmysna yryieBo0B, knaccudmkaiio. [1porHo3uposats CBOHCTBA
YI/1€BO/I0B. Knacendukauus yrnesonos, Mono-, HEH3YYEHHBIX BEIICCTD M0 aHANOIHH C H3YYCHHBIMH
Crpoenue 0JIMTO- ¥ nonucaxapuisl. [IpuMenenue u BEIECTBAMH TOTO K€ NOMOJIOrHYECKOro paja.
MOHOCAXapPH/IOB. 6Guosiornyeckas poJib YTJ1eBO/I0B. PackpeiBaTh GHOJIOTHMECKYIO POJIb YIICBOIOB. YMETh

OKHCIeHHe YT/IeBOJI0B — HCTOYMHHK MHCATE JIMHEHHBIC H UHKIHYECKHE CTPYKTYPE

3HEPrHH AMBBIX OPraHH3MOB. JINHeHHbIE | MOHOCAXaPHAOB.

H LMKJIMYEeCKHe CTPYKTYPhl. Duinueckue XapakTepH3oBaThk CBOJICTBA IVIIOKO3bI KaK BELICCTBA C

CBOMCTBA M HAXOKICHHE YIIIEBO/I0B B PHPOJIE | asokicTBeHHOM dyHKuMed (anpaernaocnupra).

(Ha npUMEpE FIOK03bl H PYKTO3BI). QOBACHATD YIEKTPOHHOE CTPOCHHE MOJICKY IIIIOKO3kI

JInueiinas W UMK Hdeckas (OpMb! ITIOKO3bI M | W pub0o3bl. CpasHHBATE CTPOCHHE H CBOHCTBA

¢pykto3nl. Dopmyisl Guiuepa n Xeyopea. IOKO3bI H (PPYKTO3BI.

[MoHsTHE O TAYTOMEPHH KaK BHJIC H3OMEPHH XapakTepu308aTh GHONOTHYECKYIO POIIb H3YHEHHBIX

MeskLy LLMKIHYECKoil H InHeliHoil dopmamy. peuects. Mecnenosats CBOMCTBA H3Y4AEMBIX

pykTo3a KaK u3omep raokossl. Pubosa n BELLECTB.

ne3okcupuBosa. HabmoaaTs H ONHCLIBATE XMMHYECKHE PEakLH ¢

JlemoncTpaunu. PACTBOPHMOCTS YITICBO/IOB B | MOMOLLBIO POIHOIO 3bIKA H A3bIKA XHMHH.

BOJC H ITAHOJIC. Cobmoaats npasina v npuemsl GesonacHoi paboTsl ¢

JlaGopaTopnbiii onbrr 11, CeoficTsa NIOKO3b | XHMHUECKHMH BELIECTBAMH H 1AG0PATOPHLIM
o6opyloBaHHEM

84. XHMHuecKHe XHMHYECKHE CBOHCTBA [NIIOKO3bI: OKHCIICHHE XapakTepH30BaTh CBOICTBA IIIIOKO3LI KAK BELLECTBA ©
CBOHCTBA XJIOpHOH MK OpOMHOI BOJOH, OKHCICHHE JBOHCTBEHHOM (yHKUMEH (anbAernaociiHpTa).
MOHOCAXAPHJI0B. a30THOI KHCIIOTOl, BOCCTAHOB/IEHHE [pOrHO3MpOBATE BOIMOKHOCTh NPOTCKAHNA

LIECTHATOMHBIH CIUPT, ayuauposanue,
AMKUTUPOBAHUE, H!OMCPHSBLUU!, KaueCTBCHHLIC
peaKkiMi Ha rIOKo3y (3|¢cneplmemanauuc
JI0Ka3aTe/bCTBA HAMHYNS AbAErHAHON H
CHHPTOBLIX FPYNN B [JIIOKO3€), CIHPTOBOE H
MOIIOMHOKHCI0¢ OposkenHe. [ THKO3HAHBIH
THIPOKCHI, ero cneunduyeckue cBOfCTBa.

XHMHYECKHX PCaKLuii Ha OCHOBE 3HaHMH 00
3/EKTPOHHOM CTPOEHHH BEILCCTB.

OOBACHATH NPOTEKAHHE XUMHYECKHX PEAKLMI MEH LY
OpraHn4ecKUMH BELLICCTBAMM, HCTIOb3YA 3HAHKA 00
HX MEXaHH3Max.

ConocTaBNaTe XHMHYECKIIE CBOHCTBA IIIOKO3bI C
001aCTAMH TPHMEHEHHS.




IMonaTue 0 ruko3naax. [louatue o
IIFOKO3M/IAX, MX HAXOMKIEHHH B NIPHPOJIE.
Tonyuenue raoKo3sl,

JlaGopatopubiit onsit 11. CeoiicTsa rmokossl

HaenTHhHunpoBath rII0KO3Y ¢ MOMOLLBIO
KauecTBeHHBIX peakumit. Habmonate ¥ onuceiBaTh
XHMHYECKHE PEaKLMH C MOMOIIBIO POHOTO A3bIKA H
a3bika XuMuH, Colmoath npaBuia H NPHEMBbI
GezonacHoi paboThl ¢ XHMHYECKMMH BELIECTBAMH H
nabopatopHbiM 000pyA0OBAHHEM

85. Jlucaxapus!. Jlucaxapuabl. Caxapo3a KaK NnpeicTaBuTelb OOBACHATL MEXAHH3MBI 00PA30BAHHA JINCAXAPH/IOB.
HEBOCCTAHAB/IMBAIOIINX [IHCAXAPH/IOB, XapakTepr3oBaTs BaKHEFIIHE XHMHYECKHE CBONACTBA
Crpoerne, PHIHYECKHE H XHMHHECKHE nucaxapuaos. ONMHCHIBATE MPOMBILLIEHHOE
cBOHCTBA caxapo3bl. ["HAPOIH3 AHCAXAPHIIOB. NoJyYeHHE Caxapo3bl U3 MPHUPOJIHOTO ChipbA.
[Tonyuenue caxapa H3 caxapHo# CBEKIbI. ConocTasiaTe XHMHYECKHE CBOHCTBA 1HCAXaPHIIOB ¢
[TpHMEHEHHE caxapo3bl 00NacTAMH NPHMEHEHHA.
XapakTepu3osaTbh OHOOMHMECKYIO PO/b HCAXApHIIOB
86. [Tonucaxapuisl. [Tonncaxapuabl. Kpaxman, rimkoreH u CpaBHHBaTh CTPOEHHE H CBOFICTBA KpaxMana H
LIeJLTKON1032 KAk GHONIOrHYECKHE MOIHMEPHL. Uenn0036l. XapakTepHioparh BaKHEHIIHE
KPBXMHJI KakK CMECh aMHJ103bl H XHMHYECKHeE cBoiicTBa TNOJIHCaxapHIaOB.
aMH/IONEKTHHA, ero (u3HYecKue cBoiicTaa. ConocTanaTe XHMHYECKHE CBOHCTBA 110/1HCAXAPH/IOB
XHMHUECKHE CBOHCTBA Kpaxmana: rupoins, ¢ 061acTAMH NPUMEHEHHA.
KAUEeCTREHHAN Peakiius ¢ HOJIOM W ee HaOmonars W ONUCHIBATH CAMOCTOATE/TBHO
MpHMEHEHHE JUTS 00HapYKeHHs Kpaxmania B NPOBOANMBIC XHMHYECKHE PEAKLIHH C MOMOILLBIO
npoaykTax nuTaHus. Llennonosa: CTpoeHHE M [ POIHOTO A3LIKA H A36IKA XHMHH. XapakTepH30BaTh
(u3ugeckue ceoiicTBa. XuMH4eckHe CBOHCTBA | GHONOMHYECKYIO PO/lb MONHCAXAPHIOB.
LEeAM0A03bL: THAPoNH3, 0GpazoBaHne cnoxHbiX | Maentuduunposats kpaxmai ¢ noMolLbio
3(upos, [TpuMeHeHHE KpaxMana H Le/IoNno3bl. | KayecTseHHsIX peakuni. Cobmoaats npasuia u
[TpakTH4ecKkoe 3HaYeHHE MOIHCAXAPHIIOB, npuemsl 6e30MacHoi paboTel ¢ XHMHUECKHMH
JlabopaTopubtii onbir 12, Onpenenetne BELIECTBAMH H 1a00paTOpHBIM 00OpPYI0BAHHEM
Kpaxmazia B MpOJIyKTax MHTaHus
87. Ipakruyeckas [TpUroTOBICHHE KPAXMaIbHOIO KaeiicTepa. [TpOBOAMTE XHMHYECKHIT IKCMEPHMEHT 110 MHPOJIHIY
a 1. KauectseHHas peakimns Ha kpaxman. ['maponns | kpaxmana. HaGmonate M ONMHCHIBATE CAMOCTOATENBHO
«'wapoaui Kpaxmana B KMCIIOoM cpe/ie NpH KHNAYEHHH NPOBOAMMBIE ONBITHI ¢ MOMOLULLIO POJHOTO A3bIKA H
Kpaxmanay, pacTBopa. DKCNEPHMEHTAILHOE A3b1ka XumMuu, CobmoaaTh NpaBHIa H NMPHEMBI
NOATBEPKACHHE PEaKLIMM FHApOIH3a kpaxmana | Ge3onacHoi paboThl ¢ XHMHYECKHMH BELLECTBAMH H
;1a60paTopHbIM 0GOpYI0BAHHEM
88. Pewenue 3adau u BeinosiHeHHe ynpakHeHHI 110 TeMe Hcnone30BaTs alNropuT™B! MPH PELIEHHH 3a1a4.
HeHU! «YTIeBo/bl», HA COCTABJIEHHE YpaBHEHUH CocTaBnaTh ypaBHEHHUA 110 3a/1aHHBIM CXEMaM
YNPANCHEHUU O peakimii, COOTBETCTBYIOLMX 3a1aHHBIM npespaieruii. [IpoBoaAHTL pacueThl M0 XHMHYCCKHM
meme « Veneaoduty CXeMaM, COIePIKAIIHM HEH3BECTHBIE BellecTBa. | (opMyNnaM BELECTB H YPABHEHHAM XHMHYECKHX
Pemenne 3aaay peakumii
89. JKupel ¥ Macna. JKuphl KaK CNOKHBIE 3UPBI FIHLUEPHHA H
BBICIIMX KaPGOHOBLIX KMCIIOT. PacTHTeNbHbIE M | XapakTepH3oBaTk 0COGEHHOCTH CBOMCTB XHPOB HA
JKHBOTHBIE JKHPBI, HX cocTas. DH3HYECKHE OCHOBE MX CTPOEHHA ()KUPBI KK CTIOXKHbIE 3(HphI
cBolicTBA XKHPOB. XHMHUCECKHE CBOHCTBA rHIEPHHA H BBICIIHX KapGOHOBBLIX KHCIIOT).
JHPOB: FMAPHPOBaHHE, OKHCIeHHE, uaponns | XapakTepH30BaTh BAKHEIHIIHE XHMHHECKHE CBOICTBA
W/IH OMBLICHHE JKHPOB KaK crnocod JKHPOB. XapakTepH3oBaTh 061aCTH NPUMEHEHUS
NPOMBIILIEHHOTO NOMYHEHHA CONel BhICLINX JKHPOB H HX GHONOrHUECKYIO PO,
KapGOHOBLIX KHCIOT. ["uaporenH3anus xupos. | Habmoaats ¥ ONUChIBATH CAMOCTOATE/IBHO
IpumeHeHHe kHPOB. MBIIA KAK COMH BRICIIMX | MPOBOJMMBIE OMBITEI C MOMOILBIO POIHOTO A3bIKA H
KapOOHOBBIX KMCNOT. Molowue cBoficTsa A3BIKA XHMHH,
MbLIA. Co6monats npasiia U npHembl GeonacHoit pabots! ¢
JlaGopaTopubiil onbrT 13. JKupb 1 ux XHMHYECKHMH BCILLECTBAMH W 1a00PaTOPHLIM
cBOcTBA 000py0BaHHEM
90. AMHHOKHCIIOTBI. Cocras, CTpOEHHE ¥ HOMEHKJIATYpa XapakTepu3oBaTh BRXKHEHLIHE XMMHYCCKHE CBOIICTBA
AMHHOKHCOT, ["oMonornyeckui paa AMHHOKHMCIIOT.
IpeebHbIX AMHHOKHCIIOT. PH3ntccKkue XapakTepH3oBaTh AaMHHOKHCIIOTEI Kak amdorepuie
CBOMCTBA NpeeNbHBIX AMHHOKHCIIOT, OpraHHYECKHE COCAHHEHHA.
CnocoGe! NOTy4EHHA AMHHOKHCIIOT. XapakTepn3oBaTh (yHKUMH, 0012CTH NPUMEHEHHA
AMHHOKHC/IOTHI KAk aM(poTepHbie aMHHOKHCIOT ¥ HX GHonorudeckyio pons. Habmonats
OpPraHHYECKHE COE/IMHEHUA, PAaBHOBECHA B JIEMOHCTPHPYEMBIE MATEPHAIBI
pactBopax amuHokucsot. CBoiicTea
AMHHOKHC/IOT. KHC/IOTHBIC H OCHOBHBIC
CBOICTBA; ALMIHPOBAHHE AMHHOIPYIIIbI;
TepudMKaLHA;, PEaKIIHH C a30THCTOH
KHC0TOM, KauecTBeHHbIE peakiK Ha
AMHHOKHCI0THI ¢ ruapokcnaom mean (11).
Crieunduyeckne Ka4eCTBEHHBIC PEAKIIHH Ha
apOMaTHYECKHE H FETEPOLIMKIHYECKHE
aMHHOKHC/IOTHI ¢ KOHLIEHTPHPOBAHHOH
A30THO# KHC/IOTOM, Ha LIKCTEHH C aLETATOM
ceunua (I1). Bronornyeckoe 3HaueHue a-
aMHHOKHC/0T. OBIaCTH MPHMEHEHUA
AMHHOKHCIIOT.
Jemoncrpaunn. O6pa3iibl aMHHOKHCIIOT
91. [NenTuael. Benky. IMentnasl, ux ctpoexue. [lenTuanas cease. Xapakrtepn3oBaTh CTPOCHHE M BAXKHENIIME

AMUIHBIH XapakTep nenTHaHo# cBs3d. CHHTE3
nenTuaoB. ['HAPOIH3 NENTHIO0B.

Benkn kak npupoaxsie Guononumepsl. Cocras
H cTpoerine GenkoB. MepMeHTATHBHBL
ruaponu3 Genkos. Bropuunaa cTpykTypa

XHMHUECKIHE CBOHCTBA NENTH/IOB.

OB6wbAcHATL MeXaHu3M 00pa3oBaHiA ¥ XapakTep
NENnTHHOMN CBA3MN.

Xapaktepu3oBate OeNKH Kak NOJHNENTHIIBI.
OnuchIBaTh CTPOCHHUE M CTPYKTYpBI Genka,




Oenkos: a-cnupaie, f-cTpykTypa. TpernuHas u
UETBEPTHYHAR CTPYKTYpa OenKoB.
JlncynpduaHbIC MOCTHKH H HOHHBIE M BaH-/Ep-
BaanbcoBbl (ruapododHble) BIAHMOACHCTBHS.
XuMHYeckHe CBOMCTBA OE/IKOB: rHAPONIN3S,
JICHATYPalliA, Ka4ECTBEHHbIE (LBETHBIC)
peakumu Ha Genku. Buonornueckue gyHkumMm
GeKoB.

JlaGopaTopusiii onbir 14. LiBeTHblC peakiin
Oenkos

Xapakrtepu3osars PYHKUHHW, 00/1aCTH NPUMEHEHHA
GenKoB H UX GHONOTHYECKYIO POib.
Haentnduunposars 6eKH ¢ NOMOULLIO
KauyecTBeHHbIX peakuuit. Habmoaats v onucbiBath
CaMOCTOATE/ILHO NPOBOIMMBIE XHMHYECKHE PEaKiliu ¢
MOMOUBIO POJAHOIO A3bIKA H A3bIKA XHMHH.
Co6m01aTk Npasnia U npueMsl GesonacHoii paGoTsl ¢
XHMHYECKHMH BELIECTBAMH H 1a00paToOpHbBIM
oGopynoBaHHem

92, CrpykTtypa HyxkneuHoBbie KHE0Thl, Hykneosunast. XapakTepH3oBaTh HYKJICHHOBBIC KHC/IOTEI KAK
HYKJIEHHOBBIX Hyxksieotasl. HyK/IeMHOBBIE KMC/IOTBI KaK MPHPOAHBIE NOIHMEPBI.
KHCJIOT. npupoaneie noanmepsl. CocTas H CTpoeHHE OnUCHIBATH CTPYKTYPbI HYK/IEHHOBBIX KHCIIOT.
Buonoruyeckas pois HykneuHosblx kueaot (JIHK u PHK). CpaBHHBaTL CTPYKTYPhl GENKOB H HYK/ICHHOBBIX
HYKJIEHHOBBIX I"'WApO/IU3 HYKICHHOBBIX KHCTOT. Ponb kuenotr. Onuceiats crpoenue JIHK u PHK.
KHCIIOT. HYKJIEMHOBBIX KHCIOT B XH3IHE/IEATEIbHOCTH XapaxkTepu3oBaTh BAKHEHIINE XMMHYCCKHE CBOACTBA
opranuamos. ®yukunun JIHK n PHK. HYKJIEHMHOBBIX KHCI0T. OnepHpoBaTh NOHATHAMH
Komrmememapnom. INeneTnyeckuii ko «penaHKaLua», WTPAHCKPHITLHAY, «TPAHCIIALHAY,
CKOMIJICMEHTAPHOCTbY, «MaTpHuHas PHK»,
«tpancnoptias PHK», «puGocomuas PHK».
Onuceisats GyHkunn JJHK n PHK. Packpoisats
GHOIOMHYECKYIO POJTb HYK/IEHHOBBIX KHC/IOT
93. OrOB! Pewenue 3a1aHuil KOHTPO/ILHOH paboTel VMeTh petarh paliiuHbIe THITbI 3aAHHT 110 XUMHH
KOHTPOILHAR
paGora,
94. AKTHYECKA PelueHune KaqecTBEHHBIX 3a/1a4 Ha [TpOBOAMTE XHMHYECKHIA IKCIIEPHMEHT MO
palora Ne 8. Ppacno3HaBaHHe KHCI0POICOIEPHALILHX PACNO3HABAHHIO KHCIIOPO/ICOACPKAIMX
« Hbukauus OpraHH4ecKHX COCHHEHHHA OpraHHYecKHX COeAHHEHHIT,
OpPraHHYeCKHX Habmonars ¥ ONKCHLIBATH CAMOCTOATENILHO
BY NPOBOAMMBIE OMBITHI C MOMOLLBLIO POJHOTO A3bIKA H
A3bIKA XHMHH.
Co6monars npasuna u npueMsl GesonacHoit pabors ¢
XUMHYECKHMH BEIICCTBAMH H 1ab0opaTopHbIM
06opya0BaHHEM
95. Obobwarowee 3a/1aHKsA 10 COCTABJIEHHIO ypaBHEHHH peakunii | CHCTeMaTH3IHpoBaTh M 06061IATh MOTyYEHHbIE
noemaopenue no C y4acTHEM a30TCOACPAKAIMX U GHONOTHYECKH | 3HAHHA O CTPOCHHH, CBOMCTBAX, MOMYHEHHH 1
memam AKTHBHBIX OPraHU4ECKHX BELLCCTB. NPHMEHEHHH a30TCO/ICPIKALLMX H OHONIOTHYECKH
«Azomcodepicauiue CocrasieHue YpasHCHHI N0 3a71aHHBIM AKTHBHBIX OPraHHYECKHX BEILECTB.
u Ouonozuvecku cxemam npespaienuii. Pacuetsi no Cocrapnats o6oGiatomue cxembl. [TpoBoanTs
aKmueHble XHMHHECKHM (hOpMYy/IaM BELIECTB H pacueTsl N0 XHMHYECKHM (opMynam BEIIECTB 1
op2anuvecKue YPaBHEHHAM XHMHHECKHX PeaKiii YPABHEHHAM XMMHUYECKHX peakuHii
seu{ecmean
96. Koutpoabnas Kontporis 3Hanmit no Teme «Asorconepxkamue | OcylecTsaTh NO3HABATEILHYIO pednekcHio B
0T 0 TeMe W GHOJIOTHYECKH AKTHBHBIE OPraHHYCCKHE OTHOWIEHHH COOCTBEHHBIX IOCTHXEHHII B npoliecce
«A30T He BELIECTBAY petuenHs yHeOHBIX 1 1103HABATENBHBIX 3a/1a'
i GuoJoruueckn
AKTHBHBIE
OpraHHvecKHe
B CTBa».
TEMA 7. BLICOKOMOJIEK YJIAPHBIE COEIMHEHHA (5 )
97. ITonumepsi. OCHOBHBIE NOHATHA BLICOKOMOIEKYIAPHBIX OnepupoBaTh NOHATHAMH «MOHOMEpPY, KIIOITHMEPY,
COEIMHEHHI: MOHOMEP, MOJHMED, «COMOJIUMEPY, KCTPYKTYPHOE 3BEHOY, «CTENEHD
CTPYKTYPHOE 3BEHO, CTeleHb MOTHMEPH3ALMM. | TOTHMEPH3ALMIY, (TONUMEPHIALIAY,
OcHOBHBIE CIOCOOK! MOIYYEHUSA «MONIMKOH/IEHCALIMAY.
BBICOKOMOIEKYIAPHBIX COCAHHEHHI peakiy | XapakTepH3oBaTh PEakLUM NOJIUMEPH3ALMH H
MOMMEPH3IALMA H NOJMKOH/ICHCALIHH. MOJHKOH/ICHCALHH KaK CIOCO0bI NOTy4eHHs
CononmuMepu3auns. CTpoeHue H CTPYKTYpa BBICOKOMOJICKY/IAPHBIX coeMHeHHH. OGbACHATD
NOAMMEPOB. 3aBHCHMOCTb CBOTICTB MONMMEPOB | CBA3b CTPOGHHSA C €r0 CBOHCTBAMH
OT CTPOEHHA MOJIEKYT
98. [TonumepHeie Knaccudukaias noJuMepoB: N1acTMaccsl XapaxkTepu30BaTh CBOICTBA M3YHCHHBIX MOJIMEPHBIX

MATEPHAIBL.

(MIACTHKH), 3N1acTOMEPE! (Kay4yKH), BOOKHA,
KOMM03uThl. COBPEMEHHBIE N1aCTMACChI
(nnacTHKH) (MOMTUITHIIEH, NOIHNPOIHICH,
NOHCTHPO, MONMBHHIIXIOPHI, (Toponiact,
nonudTHAEHTEped Tanar, akpua-0yTaaueH-
CTHPONBHBI N1ACTHK, NoNHKapGoHaTet).
TepMONIaCTHYHEIE H TEPMOPCAKTHBHBIC
MOJTHMEPEI.

enondopManbIeruaHbIe CMOIbI.
KOMMO3NTHBIE MaTEPHAILI.

Bonokua, Ux knaccugukaims. [1pupoaneie u
XUMHUYECKHE BOOKHA. MCKyCCTBEHHBIC H
CHHTEeTHYeCKHe BONOKHA. [ToHaTHe O BUCKO3E H
aletaTHOM Bonokke. [TomuadupHeie H
M0IHAMHIHBIC BOJIOKHA, HX CTPOCHHE,
cpoiicTea. [IpakTHYECKOE HCTIONL30BAHNE
BOJIOKOH. DnacTomepsl. [1pUpoHbIil U

matepuanos. OnuceiBaTs CBOACTBA, cnocobbl
NONYHMEHHS H IPHMEHEHHA H3YHEHHBIX HOJIHMEPHBIX
MaTepnanos. XapakTepH3oBaTh NoTpeGHTENLCKHE
CBOJiCTBA H3YYCHHLIX BELIECTB.

XapakTepH30BaTh CBOHCTBA HIYUEHHBIX MOTHMEPHBIX
matepuanos. ONHCIBATL CBOHCTBA, crocobel
NOAYYEHHA H NPHMEHEHHA W3YUEHHBIX NONTHMEPHBIX
Matepuaios. XapakTepH3OBaTh MOTPEOHTEILCKHE
CBOICTBA H3YUEHHBIX BEILIECTB.

Ha6monarh ¥ ONUCLIBaTh IEMOHCTPHPYEMbIE
MaTepHasibl U OnbITel. Habmoaars H onuceIBaTh
JIEMOHCTPHPYEMBIE W CAMOCTOATE/IbHO MPOBOAHMbIE
XHMMYECKHE PEeakLiH ¢ MOMOLIBIO POHOTO A3bIKA W
A3bIKA XHMHH.

Co6moaate mpasuaa i npuemsl GesonacHoii pabote! ¢
XHMHYECKUMH BEILECTBAMH H 1aG0PaTOPHEIM
000py10BAHHEM




CHHTETHHYECKHi1 kayuyk. Pesuna u 260HHT.
IpuMeHeHHe NOIUMEPOB.,
Jemounctpaunn. O6pasiibl 1IACTHKOB.
Konnexkuus gonokon. [NonukonaeHcaimus

JlaGopaTopuslii onbit 15, OTHOWEHHE

ITHIIEHTTIHKOIA € TBPCQIT&’ICBOH KHCJIOTOM.

CHHTETHYECKHX BOJIOKOH K pacTBOpaM KHCIO0T

W menovei
99. 1 Pemenune 3KCnepMMEHTANILHLIX 3a/1a4 Ha [TpoBOAHTE XHMHYECKHIA IKCIIEPHMENT 110
pabora Ne 9, pACro3HABAHHE M1ACTMACC pacno3HaBaHHIO MJ1aCTMACC.
«Pacnioznasanme HaGmioaaTs ¥ ONHCLIBATE CAMOCTOATENBHO
Macey. NPOBOHMBIE OMbITEI € MOMOLLBIO POJHOTO A3bIKA U
A3BIKA XHMHH.
Cobmonars npasusia 1 npHemsl GezonacHoii pabotsl ¢
XHMHYCCKHMH BEILICCTBAMU M N1a60paTOpHBIM
obopynoBaHHeM
100. | IlpakTu4eckan 1 Pewenne JKCNEpHMEHTANLHBIX 38184 Ha [TpoBOANTE XHMHYECKHI IKCTIEPHMEHT 110
pabora Ne 10. pacrno3HaBaHHE BOOKOH pacno3HasaHHio BosiokoH. Habmoaate v onucsiBarts
«Pacnoinasanue CAMOCTOATENLHO MPOBOIMMBIE OMBITEI C MOMOLLLIO
OH», POAHOIO A3bIKA H A3bIKA XHMHH.

Cobmonars npasiuna 1 npueMsl 6e3onacHoii paboTsl ¢
XHMHHECKHMH BELIECTBAMH H NabopaTopHbLIM
06opyaoBaHueM

101. Hroroselit ypok.

1 O6o61marolee NOBTOPEHHE NO KYpCy
«Oprannyeckas XHMHA»

O06001maTs 3HaHHA W 1€/IaTh BBIBOILI O
3aKOHOMEPHOCTAX H3IMEHEHHH CBOMCTB OpraM4ecKkux
COEJIMHEHUIT B 3aBUCHMOCTH OT UX CTPOCHHA.
QcyluecTsA8TE NO3HABATE/ILHYIO peIeKCHIO B
OTHOLIEHNH COOCTBEHHBIX JIOCTHIKEHHH B npoliecce
peieHHs yMeOHBIX 1 M03HABATE/IBHLIX 3a1a4

In-n

| knac
Kon-so uacos IMpakrudeckue pabors KontpoaL
Ciiksa Aptope | Paboua
Kaf A
nporpa | mporpa
MMa MMa
Tema 1. Hemetanne 31 32 [TpakTuueckas pabota Ne 1. Peinenue Bxoauas koHTpoabHas paboTa.
IKCNEPHMEHTATLHBIX 32124 N0 TeMe «[ anoreHs». KontponsHas paGota No | no teme
[TpakrHueckas pabora Ne 2. Pemenne «HemeTannsi».
IKCTIEPHMEHTATLHBIX 33714 110 TeME «XaIbKOTeHBIN,
[paktuyeckas padora Ne 3. «[lonyuenne ammuaka i
H3Y4YeHHe ero CBOHCTBY.
ITpaktuyeckas paGota Ne 4. Pewnenue
IKCMEPHUMEHTAIbHBIX 3a/1a4 10 TEME «DeMeHTLI
NOArpYNIsI a30Tay.
Tema 2. O6ime 2 2
CBOJiCTBA METAJLIIOB
Tema 3. Metanst 11 12 IMpakTuyeckan paGora Ne 5. Pewnenune PyGeikHas KOHTpo/IbHaA pabora.
IJIABHBIX MOATPYNN IKCMEPHMEHTATHHBIX 3a/1a4 No Teme «MeTab
IJ1aBHBIX NOArPYINID:.
Tema 4. Metannsl 17 17 IMpakTuyeckas paGora Ne 6. «[Tonyuenne meaHoro KonTponsHas paGora Ne 2 o teme
noGOUHBIX MOArpynn Kynopoca». «MeTtannwi».
IMpakTHyeckan pabora Ne 7. Peluenuc
IKCMEPUMEHTAIBHAIX 3a1a4 no Teme «MeTtanbt
NoGOYHBIX MOArPYMN».
Tpaktiueckas paGota Ne 8. «[loayuenue comn
Mopa».
Tema 5. Ctpoenue 8 8
BELLECTBA
Tema 6. Teopernueckoe 17 15 INpaktnueckas pabora Ne 9. «Ckopocts Xxumuueckux | Kontponenas pabora Ne 3 no teme
Onucanne XMMHYECKHX peakLii. XHMHYECKOE PABHOBECHEY. «Teope1H4ecKHE OCHOBLI XHMHHY.
peakuHii
Tema 7. Xumuueckasn 7 7 KonTponsnas pabota Nu 4.
TEXHOJI0THs «lITOrORAN KOHTPO:IbHAA PadoTay.
Tema 8. Xumus B 4 5
NOBCEAHEBHOM KH3HH
Tema 9. Xumua Ha 3 2
cayibe ofuectsa
Tema 10. Xumus B 4 2
COBPEMEHHOM Hayke
Peseperoe BpeMs 1 -
Hroro: 105 102 9 7




Ne Koa.
Ha3ssauue Tem. 4a-B X
Hpismmeesse x OcnoBHOE cOAePRAHKE 110 TEMAM ﬂpaﬁzﬂm:l;g: :?.Z::ﬁ:"m
KOHTPO/IbHbIE
paoThL. (na ypoBHe yueOHbIX AciicTBIil)
TEMA 1. HEMETAJLIBI (32 u)
1. Knacendukatms 1 Knaccupukalns HeOpraHuHECKUX BEWECTB. KnaccnpuumupoBaTh HEOPTAHHYECKHE
NPOCTHIX BEILECTB, DNeMEHTBI METALTBI M HEMETAIUIB H HX BCLIECTBA.
Bonopoa. nonoxenue B [lepuonnueckoii cuereme. O6061mAaTE 3HaHUA W 1e1aTh BEIBO/IBI O
Bnaropoausie (MHepTHbie) rassl. OGmas 3aKOHOMEPHOCTAX H3MEHEHHIt CBOHCTB
XapaKTePHCTHKA /IEMEHTOB [IaBHOM HEMETA/IJIOB B [EPHOJAX M rpynnax
moarpynnst VIII rpynnet. Ocobennoct [Nepuonmnueckoii cHCTeMBl. XapakTepu3oBaTh
XuMH4ecKux cBoiicts. [Tpumenenue obune cBoiicTBa GIArOpPOAHBIX (HHEPTHBIX)
GnaropoaHsix razos. Boaopoa. [lonyyenune, rajos. [TporHo3HpoBaTh CBOACTBA BOIOPOAA H
(u3ntecKHe H XHMHYECKHE CBOHCTBA (peakLinn €ro coeIMHeHHii Ha OCHOBE 3HaHHIT O
€ MCTA/l1aMH H HCMCTA/I1IAMH, BOCCTAHOB/ICHHC ncpHD.uH‘ICCKOM 3AKOHE. x&paKTePHJOBﬂTL
OKCHJ0B ¥ conei). uapuasl. Toniusele HAXO0XKACHHE B MPHPOJE, CBOHCTBA,
3neMenThl. JemoncTpaunn. Foperne Bojopoaa | GHONOIHYECKYIO poib H 00/1aCTH MPHMCHCHHA
BOJIOpPO/A.
Habmonate W ONHCHIBATE IEMOHCTPHPYEMbIE
OIBITHL
2. Tanorensi. 1 [anorenst. O6mas XxapakTepUCTHKA IEMEHTOB XapaktepH3osarhk 00LIHE CBOACTBA IEMCHTOB
rnasHoii noarpynnet VII rpynnel. Pu3ntieckue VII rpynnsl rnapHof noarpynnel.
CBOJCTBA NPOCTBIX BEIECTB. 3aKOHOMEPHOCTH OOBACHATH 3aBUCHMOCTH CBOIICTB BEILECTB OT
HIMEHEHHA OKMC/IHTEIBHOI aKTHBHOCTH MX cocTasa H crpoeHus. O6obmaTs 3Hanns 1
ra/I0r¢HOB B COOTBETCTBHH C HX MOJIOKEHHEM B JIenaTh BbIBOJBI O 3AKOHOMEPHOCTAX
nepuoanyeckol Tabauie. I'aloreHOBOAOPO/ILI — | HIMEHEHHIT CBOFCTB raloreHoB.
N0JIyMeHHE, KHCIOTHbIE M BOCCTAHOBHTEILHBIC [porto3nposars cBOHCTBA HEH3YHEHHBIX
cBojicTea, ["a0reHOBOAOPO/ILL, 2JIEMEHTOB W HX COEIHHEHHI Ha OCHOBE 3uaHui
ra/lOreHOBOIOPOAHbIE KHCIOTHI H HX COIH. 0 epHOaHYECKOM 3aKOHE.
[TOpAMOK BEITECHEHHA rAOreHOB H3 PACTBOPOB OOLACHATH BIAUMOCBAIN MEKIY HAXOKACHHEM
rajloreHHI0B B NPHPO/IE, CBOACTBAMH, Ononoruueckoii
POBIO H 06IACTAMH MPHMEHEHHA HIYYACMBIX
BCUIECTB
3. Xnop. 1 X0p — MomyueHne B MPOMBILLIEHHOCTH H OOLACHATE 3aBMCUMOCTL CBOHCTB X/10pa OT ero
nabopaTopHH, peaKkliMi ¢ METa/I/IaMH H crpoeHus. OGBACHATH B3AMMOCBA3H MEKIY
HemeTaniamy. BianmoaeHcTBHE X0pa ¢ BOJOH HAXO0KICHHEM B NPHPOJIE, CBOICTRAMM,
W pacTBOpaMH LIEnoueH. OHOI0rHYECKOTT PONBIO 1 061aCTAMM
Jlemoncrpaunn. [onydenne x1opa (onsit NPHMEHEHHA XJIOpa,
npoOHpKe). XapaxkTepH30BaTh NPOMBIII/ICHHBIC H
JlaGopaTopubiii onbiT 1. ITonyueHue xjiopa 1 naBopatopHeie CNOcoGbI MOMTYHEHHA XI0pa.
H3y4eHHE ero CBOHCTB HcenenoBars CBOMCTBA HIYYaEMEIX BELICCTB.
Habnoaatk 1eMOHCTPHPYEMBIE U
CaMOCTOATE/I5HO TIPOBOIMMBIE OTIbITHI,
Habmoaars XHMHYECKHE PEaKLIHU H ONHCHIBATE
HX C MOMOILBIO PYCCKOrO A3LIKA W A3bIKA
xumin. CobGmonaTs Npasunia v NpHeMsl
Oe3onacHoi paGoTel ¢ XHMHYCCKHMH
BelecTBaMH i 1abopaTopHbIM 000PYI0BAHHEM
4. Kucnopoarsie 1 Kucnopoansie COeHHCHHA Xopa. XapakTepn3oBaTk CBOICTBA KHCIOPOAHEIX
COEJMHEHHA XJI0pa. [HNOXJIOPHTEI, XJIOPATEI M NEPXJIOPATH KaK coenHeHnii xnopa. ConocTap/iaTh NHMHUCCKHE
THIHYHBIC OKHC/IUTENH, CBOMCTBA KHCNIOPOJIHBIX COEIMHEHHIT XJI0pa ¢
Jemonctpaunn, OKHCIHTEBHBIE CBOMCTBA obnactamu npuMeHcHHA. Ucenenosats
PacTBOpa rHNOXJIOPHTA HATPHSA. CBOIICTBA H3Y4aEMBbIX BCLIESTB.
JlaGopaTopnsiii onbit 2. CoiicTea HaGmonars ICMOHCTPHPYEMEIC H
XJ10pco/iepiKaluX oToennpareneil CaMOCTOATENbHO NPOBOJMMEIE OMBITEL
Habmonath XHMHYECKHE PEAKLIMH H OTIHCHIBATH
HX C MOMOILBIO POJHOTO A3BIKA H A3bIKA XHMIN.
Co6110/1aTh NPABHIA H HIPHEMBbI Ge301acHO#
paboTsl ¢ XHMHYECKUMH BELLIECTBAMH H
naGopatopisiM 060py10BaHHEM
5. XnopoBo10poiL. 1 XnopoBOOPO/L — MOMYYEHHE, KHCIOTHBIE H OOBACHATE 3aBUCHMOCTE CBOHCTE BCUICCTE OT
Conauas kncnora. BOCCTaHOBHTENbHBIE cBOficTBA. Conanan HX cOCTaBa i cTpoeHus. [TporHo3nposars
KHCJIOTA M ee coni. KayecTBeHHbIE peakLiy Ha CBOJICTBA COEAMHEHHIT HA OCHOBE 3HAHHIA O
TJIOTEHH/-HOHBI IlepuoiyeckoM 3aKkoHe.
XapakTepH3oBaTh CBOFiCTBA XJIOPOBOA0OPO/IA H
COJIAHON KHCIOTHI. ConocTab/IATh XHMHYECKHE
CBOCTBA XJIOPOBO/IOPO/IA H CONAHON KMCO1bI
¢ 0671aCTAMH NPUMEHEHHSA.
XapakTepH30BaTh NPOMBIILICHHBIC H
nafopatopHsie criocofsl NONYYEHHA CONFHOIN
KHCJIOTDI
6. ®rop, Gpom, HoA K uX | | du3HYecKne CBOIHCTBA MPOCTHIX BEIIECTB, O606mares 3HaHHA H 1€1AaTh BBIBO/1bI O

COCAHHCHHA,

OcoGennocTH XuMuH ¢Topa, Gpoma i Hoaa.
KauecTseHHas peakimus Ha woJl. IIpuMeHeHHe

3aKOHOMEPHOCTAX H3MEHEHHI CBOMCTB
ra/IoreHoB.




T&/IOrEHOB H HX BAKHEALIHX COCMHEHMIA,
Jlemoncrpaunn. Onbitel ¢ GpomHoil BOJIOM.
JlaGopaTopusiii onbiT 3. CeoficTea Gpoma,
Ho/J1a W uX coned

[MporsoinpoBaTs cBOHCTBA COSAMHEHHIT HA
ocHoBe 3Hanuli o [leproanyeckom 3akoHe.
OOBACHATH 3aBHCHMOCTB CBOFICTB BEIECTB OT
MX COCTABA W CTPOEHUA. XapaKkTepH3oBaTh
cBoiictsa ¢ropa, Gpoma, Hoaa M Hx
COEIMHEHH.

ConocTasisaTh XHMHYECKHe cBolicTBa ropa,
Opoma, HoJla M MX COeAHHEHUH ¢ obnacTaMu
[PHMEHEHHA.

Hcenenopars cBOHCTBA H3yHaeMBIX BELICCTB.
HaGnmionats 1eMOHCTPHPYEMBIC H
CAMOCTOSTE/IBHO NPOBOAMMEIE OTTBITHI.
HaGmoath XWMHYECKHE PEAKLIMH H ONHChIBATHL
HX C MOMOIIBK POJHOIO A3bIKA H A3bIKA XMMHH.
CoGnioath npasuia v npueMsl 6e30nacHoi
padoThl C XHMHYECKHMH BEIECTBAMH H
nadopatopHbIM 000py10BAHHEM

Jlemoncrpauun. [‘'openue ceposojopona.
Ocax/eHune cyIbpuaos

7. IlpakTHyeckasn PeuieHue IKCNepHMEHTATLHBIX 33184 TEME [TpOBOAMTE XMMHYECKHiH IKCIIEPHMEHT 110
pabora Ne 1. «lanoreHsi MOAYHEHHIO XJ10PH/1a MArHHA, HOAHOI BOABI,
Pewenue HJICHTH(OHLIMPOBAHHIO HOHOB BOJIOPOAA, HOAA,
IKCNEPUMEHTAILHBI raoreHH/I-HOHbI C MOMOLUBK) KAYECTBEHHBIX
X 38124 N0 TEME peakuyii.

« HBD Ha6n10aTh ¥ ONHCLIBATE CAMOCTOATE/IEHO
MPOBO/HMEIE OTIBITHI C MOMOILLIO POJIHOTO
A3BIKA 1 A3bIKA XHMHH,
Co6mo/aTs npasHia v npueMsl Ge3onacHoi
paboThl C XMMIMCCKHMH BELIECTBAMH H
n1abopatTopHbIM 000pYI0BaHHEM

8. XanbKoreHsl. IneMeHThl MoArpynns! kucaopoaa. Obmas XapakTepuiosath obuue CBOHCTBA

XapaKTEPHUCTHKA IEMEHTOB ITIaBHOM Xa/lbKOr¢HOB.

noarpynnst VI rpynnel. @u3nteckue ceoiicTsa OOBACHATH 3aBUCHMOCTb CBOHCTB BELIECTB OT

NPOCTLIX BELIECTB ux coctasa H ctpoenns. OGobars 3HaHuA H
J1enaThk BRIBO/LI O 3AKOHOMEPHOCTAX
H3MEHCHHI1 CBOFICTB Xa/ILKOTEHOB.
[TporHO3IMpOBaTh CBOICTBA HEH3YUEHHBIX
37EMEHTOB H HX COEIMHEHHIT Ha OCHOBE 3HAHUI
o [MepHoaHyECKOM 3aKOHE.
OO6BACHATD BIAHMOCBAIN MEH/Y HAXOK/ICHHCM
B MPUpOJIE, CBOHCTBAMH, Ouosorn4eckoit
POJIBIO H OGNACTAMH NPUMEHEHISA HIYHaCMBIX
BEILECTB

9. Oson — aNI0TponHas O30H Kak ani0TponHas MoIH(pHUKaLns XapakTepu3oBark 030H KaK a/I0TPONHYIO

MoaHpHKaLMA kuenoposa. Tomywenne o3ona. O30H Kak MOJAN(HKALHIO KHCIIOpPOZA.
KHCTIopoa. okncautens. [103MTHBHAA M HEraTHBHAA POTTb ConocTasiATh pOJib 030Ha B BEPXHHX H
030Ha B OKpykatoweii cpejle. CpaBHeHHE HUKHHX croax armocepbl. OOLACHSTH
CBOCTB 030HA H KHCIOpO/a 3aBHCHMOCTD CBOMCTB 030HA OT €ro CTPOCHHA.
CpagnHBaTth CBOICTBA 030HA H KHCJIOPO/A.
OOBACHATH B3aHMOCBA3N MEK/1Y HAXOKICHHEM
B MpHpO/E, CBOHCTBAMH, Guonoruteckoii
pOABIO K 0BNACTAMA NPUMEHEHHA 030HA

10. [lepokcua Boaopona Bozaa M nepokcH/1 BOAOPO/a KaK BOJOPO/IHbIE XapakTepH3oBath BOLY H NEPOKCHIL BO,1GPO/1A

W ero NpOH3BOJIHBIE, COEIHHEHHsA KHCIIOPO/1a — CPABHEHHE CBOHCTB. KAaK BOJIOPO/IHBIE COE/IMHEHHSA KHCIIOpO/1a.
[lepokcHl BOJOPO/IA KAK OKHCIIHTENb H CpasHHBaTh cBOICTBA BOJLI M NEPOKCHAA
BOCCTAHOBMTE!b. [TePOKCH/IEI METRILIOB BOJI0PO/A.
XapakTepH30BaTh MEPOKCHIL BOJIOPO/IA KAK
OKHC/IMTENb H BOCCTAHOBHTE b
ConocTas/iaTh XHMHYECKHE CBOHCTBA
nepokcHia sojaopona c oGnacTaMu
NIPUMEHEHHA
11. Cepa. Cepa. Anziotponus cepsl. PHIHHECKHE H OOBACHATH IEKTPOHHOE CTPOEHHE MONEKY1
XHMHYECKHe CBOHCTBA cephl (B3auMozeiicTBHe € | MIyueHHBIX BelecTs. OOLACHATE 3aBUCHMOCTD
METAIAMH, KHCJIOPOIOM, BOIOPOJIOM, CBOICTB Cepbl OT €€ CTPOECHHS.
pacTBOpaMH wienodei, KHCIoTamMu- XapakTepH30BaTh BaxHEHIIHS QUINYCCKHE H
OKMCHTEAMH). B3anmozielicTBHE cepsl ¢ XHMHueckHe choiicTBa cephl. O0BACHATE
cy/1b(hHTOM HATPHA ¢ 00pasoBalHeM B3AHMOCBA3H MEAULY HAXOMICHHCM B NIPHPOAE,
THOCY L(ATa HATPHS. cBOCTBAMH, OHOIOrHYECKOH PONIBIO H
Jlemoncrpaunn, [nasnenne cepbl. [openne 061aCTAMH MPHMEHEHHS CEPEL.
cepsl B kuciopoje. BiaumoneiicTane xkenesa ¢ XapakTepH30BaTh NPOMBILLIEHHEIC H
cepoi niabopatopHeie Cnoco0b! NOMYCHHS Cepbl.
Ha6:1104aTh 1 OMHCHIBATE IEMOHCTPHPYEMEIE
OIBITHI

12, CepoBoaopoa. CepoBOOPO/L — NOAYHEHHE, KHC/IOTHBIE H OOBACHATS 3aBUCHMOCTB CBOHCTB BELIECTB OT

Cynbhuasi. BOCCTAHOBHTE/IbHEIE CBOHCTBA. Cyab(ubl. ux cocrasa ¥ ctpoenus. [Ipornosnposars

CBOJCTBA COEIMHEHHIT HAa OCHOBE 3HAHMA 0
[lepuoanvECKOM 3aKOHE.

OOBACHATEL B3AHMOCBA3H MENILY HAXON/ICHHEM
B MpHpoOJIE,

cBolicTamy, 6HOIOrHMECKO POILIO H




0BnacTAMH NPHMEHEHHS HIYYaeMbIX BELIECTB,
XapakTepH3oBaTh Crocodbl MONY4EHHA H
CBOMCTBA M3Y4AEMBIX BEILECTB.

Habmoaars ¥ OMHCHIBATE AEMOHCTPHPYEMbIE
OfbIThI

13. CepHucTslii ra3. CepHUCTBIH ra3 Kak KHCIOTHBIH OKCHIL OOBACHATH 3ABUCUMOCTh CBOHCTB BEIIECTB OT
OKHCIHTENBHBIE H BOCCTAHOBHTE/IHbBIE HX cocTasa M cTpoenua. Ipordo3nposars
cBoficTea cepHucToro rasa. [Tonyyenue CBOMCTBA COCAMHCHMIA HA OCHOBE 3HAHHI O
CEPHMCTOTO ra3a B NPOMBIILICHHOCTH H Iepronuyeckom 3aKoHe.
naboparopun. CepHUCTaA KHCIO0TA U €€ COJIH. OBBLACHATL B3AHMOCBSA3H MEHKILY HAXOM/IEHHEM
JlemoncTpaunn. CBORCTBA CEPHUCTOIO ra3a B NpHpoze, cBolicTBamy, GHonOrHyecKoi

PObiO H obnacTaMu NPHMCHCHHA H3YHaCMbIX
BELIECTB.

XapakTepHioBath criocodsl MOIY4EHHA H
CBOMCTBA H3Y4aeMBIX BELICCTB.

Ha6monare W ONMHCBIBATH IEMOHCTPHPYEMbIE
OIBITHI

14. CepHblii aHIHAPHI H Cepnsiii anrnapui. Cepunas kucnora. Coiictaa OOBACHATE IEKTPOHHOE CTPOCHHE MOJICKY

cepHas KMC/OTA. KOHLIEHTPUPORAHHON 1 patbarneHHol cepHoii W3YUEHHLIX BellecTs. XapakTepuioRars
KHC10ThI. JIeHiCTBHE KOHLEHTPUPOBAHHON BA/KHEHILHE XHMHYECKHE CBOHCTBA CEPHOTO
CEPHOIi KHC/I0ThI HA Caxap, MeTalllbl, aHrHApHaa H cepHoit KuenoTel. ConocTasnsTs
HemeTanbl, cynbguel. Tepmuyeckas XHMHYECKHE CBOICTBA CEPHOH KUCIIOTHI C
yctoftunsocts cyibdaros. Kpucmaarozudpams: | 0GnacTAMH NPUMEHEHHS.
cynoghamos memannos. KauecTseHHas peakums HMccnenosarhk cBOMCTRA H3y4aeMbIX BELIECTR.
Ha CEPHYIO KHCIIOTY H €€ COJH. HneHTndmuHpoBaTh CCPHYIO KHCIOTY H €
Jemoncrpaunn. [leficteue COIH € MOMOUIBIO KAYECTBEHHBIX PEAKLMIA.
KOHLIEHTPHPOBAHHOH CEPHOI KHCIIOTBI Ha Me/lb Habmonare IeMOHCTPHPYEMBIE H
H caxaposy. CaMOCTOATE/ILHO NPOBOAMMBIE OTILITEI.
JlaGopaTopubiii onbiT 4. M3yuenne cBoiicTs HabmonaTe XHMHYECKHE PEakLiMH H ONHCHIBATH
CepHOI KHCIOTHI H ee coneit MX C MOMOILBIO POJHOTO A3bIKA M A3bIKA XMMHH.
Co6ntoaare npasuna u npHemsl GesonacHof
paboThl ¢ XMMHHECKMMH BELIECTBAMH H
naGopaTopHLIM 000pYI0BAHHEM

15. IpakTuveckas PemieHHe IKCNIEPUMEHTAILHBIX 381184 110 TeMe [TpoBOANTL XMMHYECKHH IKCTIEPHMEHT No
pabora Ne 2. «XanbKOreHs» HAeHTH(HKALMH HOHOB BOJIOPO/IA M Cy/b(aT-
Pewenue HOHOB, XJIOPH/1-HOHOB, H3YYEHHIO CBOTCTB

KCne, bHb! cyab(UTOB M CYb(H/I0B METALIOB.
X 38]124 N0 Teme HaGnioaTh H ONUCHIBATE CAMOCTOATENNBHO
« » NPOBOJAHMBIE OTBITH C MOMOILBID POJHOIO
A3bIKa W A3b1ka XxuMuK. Cobmoate npasuia u
npuembl 6e30nacHol paboThl ¢ XUMHYECKHMH
BEIECTBAMH H 1a00paTopHBIM 060pYA0BAHHEM

16. Bxoauasn Pewlenue 3aaHni KOHTPONbHOT paboTsi. YMeTh pelaTh pazHyHbIC THITBI 3a/1aHHi1 110
KOHTPOJIbHAS XHMHH,
pabora,

17. Pewenue 3adav u BeinonHeHHe ynpaxHeHuiH 1o TeMam CocTaBaTh YPaBHEHHA PEakiMii, C NOMOLLBIO
abinonHeHue «["anorensl» 0 «XanbKOTeHbI», HA COCTABICHHE KOTOPBIX MOKHO OCYIECTBHTh LIENOYKH
VAPANCHEHUT NO ypaBHEHHI peakimii, COOTBETCTBYIOLLHX npeBpalleHnil BelecTs.
memam «anozensi» u 3a/1aHHBIM LIENOYKaM NpeBpalieHui. OCyIIECTBAATL PacHeThl 110 XHMHIECKHM
«Xanexo2ensl». PelieHne pacHeTHbIX 32184 110 XHMHYECKHM YPaBHEHHAM.

(hopMynaMm H ypaBHEHHAM (0/1HO H3 BELLCCTB Hcnone3oats a1ropuT™bl TIPH PCIICHHM 3a/1a4
JaHO B W3GBITKE, NPHMECH, BBIXO/I NPOYKTA,
00bEMHBIC OTHOICHHA 308 H Jp).
18. OneMeHThl DneMeHTsl noarpynnsl atota. O6mas Xapaktepn3osath 00LLHe CBOCTBA 3/IEMEHTOB
NOArpynIel a30Ta XapaKTepHCTHKA IMaBHOM noarpynne V noaArpynnel a3ota. OGLACHATE 3aBHCHMOCTE

rpynnsl. @H3NYECKHE CBOMACTBA NPOCTBIX CBOFCTB BELIECTB OT 1X COCTaBA W CTPOCHHMS.

BEILECTB O606wars 3HaHHA W JIe/1aTh BLIBO/IbI O
3AKOHOMEPHOCTAX H3MEHEHHI CBOTICTB
HIy4aeMeIX BellecTs, [IporHosnposark
CBOHCTBA HEM3YYCHHBIX JNEMEHTOB H MX
COEIMHEHHIT Ha OCHOBE 3HAHKHHA O
[Tepioamueckom 3akone. OObACHATH
B3AHMOCBAIN MEIHKIY HAXOXKICHHEM B IIPHPOJE,
cBolicTBaMH, OHONOTINECKON POJILIO U
00/1aCTAMM NPHMEHEHHSA H3YYAEMBIX BEILECCTB

19. A3or. A30T 1 ero coeiuHeHus. CTPOEHHE MOJIEKY.IbI OOBACHATH 3aBHCHMOCTh CBOCTB a30Ta OT €ro

asota. QUIMYECKHE H XHMHYECKHE CBOHCTBA cTpoeHns. XapakTepH3oBaTh BaxKHeHLIHE

asota. [Tonyuexne a30Ta B POMBILIICHHOCTH H (hu3nHecKHe H XHMIYECKHE CBOFICTBA a3oTa,

naboparopun. HUTpHs! ConocTasisaTh XMMHYECKHE CBOHCTBA a30Ta ©
obnactamu npumeneHnA. OGpACHATH
B3aHMOCBA3IH MCMA)’ HAXO0XKJACHHEM B NIPHPOJIC,
cBojicTBaMu, 6HONOrHYECKOl ponbIO H
00nacTAMH NPUMEHEHHS a30Ta.
XapakTepH30BaTh MPOMBIILIEHHBIE H
nabopaTopHsle cnocoOsl NOJIy4eHHs a3oTa

20. AMMHAK H COH AMMHaK — ero nomyueHne, puinueckue u OO6BLACHATE 3aBHCHMOCTL CBOMCTB aMMHAKa OT

aAMMOHHA.

XHMHYECKHE cBOficTBa. OCHOBHLIE CBOHCTBA
BOJIHBIX PACTBOPOB aMMHAKa. AMMHAK Kak

ero cTpoeHus. XapakTepH3oBaTh aMMHaK Kak
BOCCTAHOBHUTE!Ib.




soccraHoBuTeab, Conn ammouns. [Toseaenne
coneli aMMOHHUA NPH HarpesaHuy. KayecTeenHas
peakia Ha HoH aMMoHuA. [TpuMenenne
aMMHaKa,

JlemoncTpaunn. PacTsopeHHe aMMHaka B BOJIE.
OcHOBHbIE CBOJICTBA pacTBOPA AMMHAKA.
KatanuTHueckoe OKHCIEHHE aMMHaKa.
JlaGopaTopubiit onbiT 5, M3yuenune cBoicTs
BOJHOIO pacTBOpPa aMMHAKa.

JlaGopaTopueiit onbiT 6. CroifcTsa coneit
AMMOHHA

XapakTepu3oBaTk BakHeHMe QH3NUCCKHE 1
XHMHYECKHE CBOIICTBA AaMMHAKa H CONeH
aMMoHHs. ConocTaBIaTh XHMHYECKHE
CBOMCTBA aMMHaKa W coneil aMMOHHA ¢
o0nacTAMH NpUMEHEHNA. XapakTepH30BaTh
TIPOMBIIIIEHHbBIC cnocobel NOJAYUYCHHA
aMMMaKa.

Wceneoparh cBOMCTBA H3Y4AEMbIX BELLIECTB.
HaBmionate ieMOHCTPHpPYEMBIC H
CAMOCTOATEIBHO IIPOBOIMMBIE OTIBITBI.
Habnionats XHMHYECKHE PEAKLIMH H OMKMCHIBATL
HX € NOMOULBIO POIHOTO A3BIKA W A3BIKA XHMHH.
CobGmroaate npasuna u npueMsl GesonacHoi
paloThl ¢ XHMHYECKHMH BEILIECTBAMH H
nabopaTopHeIM 0BOpPY/I0BAHHEM

21. HpakTuyeckas Pemienue JKCNEPUMEHTAIBHBIX 38184 110 [1pOBOAHTL XHMHYECKHH IKCTIEPHMEHT 110
paGota Ne 3. MOTYMEHHIO AMMHAKA H H3YYEHHIO €T0 CBOHCTB MONYHEHHIO AMMHAKA H H3YHEHHIO €r0 CBOHCTB.
«Iloayuenue Habmoaats H ONKCLIBATD CAMOCTOATE/ILHO
AMMHAKA W MPOBOIMMBIE OTIBITHI C MOMOLIBK) POLHOIO
H3VYCHHE €0 A3IBIKA H A3BIKA XHMHH,

2, Co6moaats npaBuna U npueMel 6e3onacHoii
paboThl ¢ XHMHMECKHMH BELIECTBAMH H
nabopatopHbiM 060py10BaHHEM

22. Okcuael asora. OKcHJibl @30Ta, UX NMONYYEHHE W CBOCTBA. OOBACHATE 3aBUCHMOCTH CBOMACTB OKCHJI0B

Oxkcun azora (1). Okucnenne okcuna asora (11) a30Ta OT HX COCTABA M CTPOEHMS.
Kucnopoaom. Jliumepu3alia okcuaa asora (1V). O60061wars 3HAHHWA W 1E1aTh BRIBO/IbI O
A30THCTas KHCJI0Ta M ee coni. HUTPHTBI Kak 3aKOHOMEPHOCTAX H3MEHEHHIH CBOACTB
OKHCJIHTE/TH M BOCCTAHOBHTEJIH. W3y4acMbIX BEIIECTB. XapakTepu3oparh
Jemonctpaun. [Tonyyenne okcuaa asota (11) BAKHEHLIHE XHMHYECKHE CBOHICTBA OKCH/IOB
M €ro OKHC/IEHHE Ha BO3IyXe a30Ta, a30THCTON KHCIOTHI H HUTPHTOB.
XapakTepH3oBaTk HHTPHTBI KAK OKHCIUTEIH H
poccraHoBuTeIH. CONoCTaBnATh XHMHUYECKHE
CBOICTBA OKCH/IOB 23074 U HUTPHTOB €
obnactamu npumenexns. Habmozxats 0
OIKChIBATH JAEMOHCTPHPYEMBIC ONBITHI

23. A30THas KHC/I0TA H ee A30THas KHCIOTa — (PH3IUMECKHE M XUMHYeCKHe | XapaKTepu3opaTh BaHeillHe hU3HYeCKHE U

COJIH. CBOJCTBA, NOIYyYeHHE. A30THAA KMC/IOTA KaK XHMHYECKHE CBOHCTBA a30THON KHCIOTBI H
OKHCJTHTENTb (OTHOMIEHHE A30THOM KHCIOTHI K HUTPAToB. XapakTepH3OBaTh OTHOIICHHE
META/LIAM M HEMETaLIaMm), A30THOMH KHCAOTH K METALIAM, OGBACHATE
3aBMCHMOCTB MPOYKTa BOCCTAHOBICHHA 3ABHCHMOCT NPOJIYKTA BOCCTAHOBICHHS
a30THOH KHCJIOTBI OT @KTHBHOCTH METalL1a H A30THOH KHMCIOTHI OT AKTHBHOCTH META/L1A M
KOHLEHTpalUHH KHCI0Tsl. HHTpaTsl, uX KOHLEHTPALMH KHCIIOTHI.

(H3NYECKHEe H XHMHYECKHE CBOHCTBA ConocTasiaTh XMMHYECKHE CBOHCTBA A30THOM
(OKHCIHTEIBHBIC CBOHCTBA W TEPMHYECKas KHMCJIOTEI M HHTPATOB € 00/1aCTAMH
YCTOHYHBOCTE), IPHMEHEHHE, MPUMEHEHHUS.
JemoncTpaunu, [leficTBHe a30THOA KHC/IOTEI XapakTepH3oBaTh CrocoObl NoayqeHNs
Ha Me/lb a30THOH KHCNOTHI.
Habnoaatb 1 ONHCLIBATh IEMOHCTPHPYEMbIC
ONbIThI
24. docdop. Mocdop 1 ero coeAMHEHHA. AJLTOTPOTHA XapakTepH30BaTh AIOTPONHbIE MOAH(HKALNH
docdopa, Pusnueckue ceoiicTa pochopa. docdopa. CpasHuBath Geblit M KpacHsii
Xumuueckue cpoficTsa docdopa (peakimu ¢ tocdop.
KHC/I0POJIOM, FAJIOTEHAMH, METALIAMH, XapakTepH3osath BakHeliluHe GUIHUECKHE U
C/IOMCHBIMH BEIIECTBAMH-OKHCTTHTENIAMHM, XHMHUECKHE cBoficTBa docdopa.
wenovamu). [TonyueHHe H MPUMEHEHHE ConocTasIaTh XHMHYECKHE cBoiicTea (occhopa
tocopa. dochun. Dochuib. ¢ 061acTAMH MPUMEHEHHA,
Jemoucrpaunu. Fopenue docdopa B XapakTepH3oBath criocoObl Moay4eHHs
kucnopoze. [Tpespauenue kpacHoro docgopas | docopa.
Genblii W ero CBEYEHHE B TEMHOTE Habmoaars H ONHCHIBAT IEMOHCTPHPYEMLIE
OIBITHI

25. Dochopublit docdopusiit anrmapun OpropocdopHas 1 Xapaktepu3oBath BaxkHeHIIHe GU3MUECKUE H
aHrHAPHIL H meTaochopHas KHCIOTEI H HX COMH. XHMHHECKHe cBoficTBa (ocdopHoro
(hocopHbBIE KHCIIOTEI. KauectsenHas peakius Ha opTodocharsl. aHruapuaa, hocopHbIX KHCIOT H pocdaTos.

Painoxkenne opToochOpHOH KHCIIOTEL Conocras/iaTh XHMHYCCKHE CBOHCTBA
Tpumenenne hocdopHOi KHCIOTEI W €€ COJIeH. (hocopHBIX KHCIIOT H HX coneit ¢ obaacTamu
buonoruueckas pois ocdaros. npumenenna. Habaonars 1eMOHCTPHPYEMbIC
Jlemoncetpauuu. Baanmozeiicteue GocopHOro | XHMHYCCKHE PEAKIIHH H OMUCLIBATE HX C
AHIHAPHIIA C BOJOH MOMOLLBK POJIHOrO A3bIKA W AIbIKA XMMHH

26. IlpakTuueckan PeineHne 3KCNepUMEHTAIBHBIX 32134 N0 TEMe [TpoBOANTE XHMHYECKHI IKCTIEPUMEHT M0
paGora Ne d. «DNEMEHTDI NOArPYINIbI A30Ta» HAeHTHHKALMH HOHA aMMOHUA, (ocdat-HoHa,
Pewenue HCCIIe10BaHHIO CBOFCTB a30THOM K (ocdopHoit

HM 1 KHCO0T, coneit ammonnsa. HaBmonars n
X 38/184 N0 TeMe OMUCBIBATH CAMOCTOATE/LHO MPOBOIMMEIE
« HTh! OMNBITEI € MOMOLLBIO POIHOIO A3BIKA H A3bIKA

r nbi Ta».

XHMHH.

Cobmoaats npasuia H NpHeMbl Ge3onacHoi
paboTLl ¢ XMMHYECKUMH BELLECTBAMH H
nabopaTopHeiM 060pyI0BAHHEM




27. Yraepoa. OOuias XapaKTepUCTHKA IEMEHTOB I1aBHOH OOBACHATH 3aBUCHMOCTB CBOFICTB Yriiepo/a oT
noarpynnet IV rpynnet. Yraepoa. Annotponus €ro CTPOCHHA. XapaKkTepH30BaTL U CPABHUBATDL
yrnepoza. CpaBHeHHE CTPOCHHS H CBOHCTB ALI0TPONHEIE MOAW(HKALMY yriepoaa.
rpajura u anMasa. DyiiepeH Kak HoBas XapakTepu3oBaTh BaxHefiHe HUIHYECKHE H
monekynapHas gopma yriaepona. Yros: XHMHYCCKHE CBOICTBA yriepona, kapou/Ios,
XHUMHYECKHE CBDHCTB&, MNOAYHEHHE H ConocTasasTe XHMHYECKHE CBOHCTBA yriacpoaa
npumenenue yrna. KapGuael. ['napoaus H KapOu10B ¢ 061AaCTAMH NPUMEHEHHS.
KapOua KanbLHA H KapOK/1a amoMHHHA, HaGmoaars 4 ONHCLIBATE AEMOHCTPHPYEMbIC
KapGuabl nepexoHbIX META/LI0B (kenesa, MaTepHalibl
XPOMa M JIp.) KaK CBEPXNPOUHBIE MATEPHAIIbI.
Jemoncrpaunn. O6pasus rpadmra, anmasa

28. CoennHeHHA Okcuael yriaepoaa.. Yrone  yrapHbii ra3 ka XapakTepu3osaTh BakHeine pusnucckue n

yraepoja. BOCCTAHOBHTE/H. Peakitus yrapHoro rasa c XHMHYECKHE CBOMCTBA COeIMHEHNIT yrieposa.

pacrnasamu wenoyci. CHuTes (popMHAToB. CpaBHuBaTh M CBOHCTBA YIJIEKHCIIONO H
OGpa3oBaHKe YrapHOTo ra3a NpH HENoJIHOM yrapHoro ra3os. ConocrasiaTe XHMHYECKHE
cropaHu yraa. Buonoruyeckoe aeHcTBHe CBOiCcTBA coeAMHEHUIT yraepoaa ¢ obnacTaMu
yrapHoro rasa. [lomyuenue u npumeHenue npumerenns. Maentuduunposats kapbonar-
yrapHoro rasa. Yriekucaslii rai: nojyueHue, HOHbI ¢ MOMOLUBIO KAYECTBEHHBIX peaKiuii.
XHMHYECKHE CBOMCTBA (B3aMMOJIEHCTBHE Hcenenosars cBOHCTBA H3YMAEMBIX BEILECTB.
YITIEKHCIOTO ra3a ¢ BOJOI, Le/IoMaMH, Ha6monars 1eMOHCTPHPYEMBIE H
MAarHHeM, NepokcHaaMu MeTaios). YronsHas CAMOCTOATE/ILHO MPOBOJHMBIE ONBITHL
KHCII0Ta H €€ COJIH. Ha6:mo1aTh XHMHYECKHE PEaKLIHH H OTTHCHIBATh
KapGoHats! H ruipokapbOHaThi: HX NMOBEJACHHE MX C MOMOIILBIO POJIHOTO A3bIKA M A3bIKA XHMHH.
NpH HarpeBaHuH. Cobmo1aTh npasuia H npHeMsl Ge3onacHoil
Jemoncrpaunn, lopenne yrapHoro rasa. paboThl ¢ XHMHYECKH MH BELICCTBAMH H
TyleHHue NIaMeHH YIJIEKHC/IBIM Fa3oM. naGopaTtopHeIM 060py10BaHHEM
Pasnoxenne Mpamopa.
JlaGopatopusiif onbir 7. KauecTaennasn
peakiuma Ha kapboHaT-NoH

29. Kpemuuit. Kpemuuii. @u3uyeckne 1 XHMUYeckHe cBoficta | OOBACHATH 3aBHCHMOCTB CBOHCTB KPEMHMHA OT
kpemuua. Peakumuu ¢ yriem, KHCIOpPOIOM, €ro cTpoeHus. XapakTepu3oBaTs BaxHeliune
XJIOPOM, MarHHEM, PACTBOPAMH ILENIOYEH, (hu3nyeckne H XMMHYECKHE CBOCTBA KPEMHHA.
cepoBoiopoioM. CHian — BOJIOPOJIHOE ConocTaBnaTh cBOHCTBA KpeMHHA ¢ ofaactami
coeauHenne kpeMuua. Cunuumnasl. [onyvenue u | npumenennd. Habmojate v onuceisats
NPHMEHEHHE KPEMHHA. JIEMOHCTPHPYEMBIE MATEPHAIILI
JlemorcTpaunn, OOpasiibl KpeMHHS

30. CoeiMHeHHA Oxkcuna kpemuna (IV), ero ctpoeHue, XapakTtepu3opars paxcHeline QHUIHYECKHE H

KPEMHHA. (pu3HuecKHe H XMMHYECKHE CBONCTBA, 3HAYEHHE XHMHYECKHE CBOHCTBA COCIMHEHHI KPEMHHA.
B IPHpoJIe H NpUMeHeHHe. KpemHuesbie CpaBHHBATL CTPOEHHE W CBOHCTBA Yr/IEKHCIOro
KHCITOTBI H HX CONH. ["HAPON3 CHINKATOB. rasa 1 okcuza kpemius (IV).
CHAHMKATHBIC MHHEPATEl — OCHOBA 3EMHO ConocTasiaTh XHMHYECKHE CBOHCTBA
KOpbI. COEIMHCHMIT KPEMHHA € 06/1acTAMH
JlaGopaTopusiii onsir 8. Heneitanue pactsopa | npumenenus. Mccnenosars cBoicTBa
CHJ/IMKATA HATPHA HHIHKATOPOM. M3YHaEMbIX BELLECTB.
JlaGopaTopusiii onbim 9. O3HakomeHHe ¢ Habmoaath H ONMHCLIBATE CAMOCTOATC/ILHO
00pa3uaMHi NPUPOIHBIX CHIIHKATOB NpoBO/ MBI ONBITEL. Habmoaate XuMHYCCKIe
PEAKLIHH H OTHCHIBATH HX C MOMOIILK) POJHOIO
A3bIKa M A3bika xumun, Cobmonate npaesuia u
npuemsl Ge3onacHoi paboTbl ¢ XHMHYECKHMH
BEIIECTBAMH H N1a00paTOpHbIM 000PY10BAHHEM
3L Odobdwaiowee Peiuenue 3a/1a4 H BBITNOIHCHHE YNIPAKHEHHH, CocTasnsTs CpaBHHTENLHEIC H 06001aomue
noemopenue no MO3BO/IAIONINX CHCTEMATHINPOBATE H 0000IHTE | CXEMBI.
meme Mo1yMeHHbIE 3HAHUA 10 Teme «HemeTtanby [TpoBoANTE PacHeTh M0 XHMHYECKHM
«Hememannsi». (hopMyIaM M YPaBHEHHAM PEaKiHit.
OcyuiecTBIATE MO3HABATE/LHYIO PedICKCHIO B
OTHOLIEHHH COBCTBEHHBIX IOCTHAKEHHIT B
NpPOLECCE PeLIEHHR YHeOHBIX H
MO3HAaBaTC/IbHBIX 3aj1a4
32, Kourpoabuas KouTtpons 3nanuii no teme «Hemeramnipi» OcyniecTBIATE MO3HABATE/NLHYIO pedIeKCHIO B
a00Ta TEM OTHOIICHHH COGCTBCIIHHX JOCTHXKEHHIT B
«HemeTanabm, NpoLecce pelieHHA Y4eOHbBIX 1
N03HABATE/BHBIX 3a/1a4
TEMA 2. OGIIIME CBOIICTBA METAJUIOB (2 4)
33. CBoiCTBa U METO/1BI O6wwit 0630p 3nemeHTOB-MeTa10B. CTpoeHue OOBLACHATH 3aBUCHMOCTb CBOHCTB META/IOB OT
NONY4EHHA METAIOB. H CBOMCTBA MPOCTHIX BEUIECTB-METALIOB, MX cTpoeHuA. XapakTepH3osaTh 00IHE
DNEKTPOXHMHYECKHI PsiL HANPAXKEHHI XHMHYECKHE CBONCTBA METALIOB KaK
METAII0B. MeTa/liHyecKHe KPHCTALTHYECKHE BOCCTAHOBHTENEH HA OCHOBE CTPOEHHA HX
pewetky. [Toy4eHHe W NPHMEHEHHE METANIOB. | ATOMOB I NOOKEHHS B DICKTPOXHMHYECKOM
JemoncTpaunn. Konnekuns METALIOB. pany Hanpsekennii metaios. IInornosuposait
Konekuuns MHHEpanoB v pya CBOHCTBA HEH3YHCHHBIX JNIEMECHTOB H HX
COE/IMHEHHH HAa OCHOBE 3HAHMIT 0
ITeproauueckoM 3aKoHe.
Xapakrepi3oBarh cnoco0sl Mo:y4eH s
METAINOB U3 pya ¥ MuHepanos. Habmonats n
OIMHUCBIBATE AEMOHCTPHPYEMbBIC KOJLTCKUHH
34, Crninasbl. Cnnassl. XapakTepieThka HanGosnee H3BeCTHRIX | XapakTepn3oaTe 0COOEHHOCTH CILIABOR.

CIL1ABOB.
HCMOHCTPII.IIIH. Komnekuna «¥eneso v ero

Xapakrepu3osath HanOoee HIBECTHBIC
CIUIABLI.




CIu1aBb»

HaGnioaaTs W ONHCHIBATH ICMOHCTPHPYEMBIE
KOJICKLIMK

TEMA 3. METAJL/IbI I'/TABHBIX ITO/ITPYTIII (12 4)

35. O6was lenounsie metasuibl. OGIAs XapakTepUCTHKA XapakTepr3oBaTh obuine cBOHCTBA WENOUHBIX
XapaKkTepHCTHKA 37EMEHTOB ITIABHOH NOArpYIIb! 1 rpynimsl. METaJI/IoB.
LENIOUHBIX METAIIOB. CroiicTBa 1MENOYHBIX METAIIOB. OOBACHATH 3aBUCHMOCTL CBOMACTB IC/IOYHBIX
PacnosnasaHne KATHOHOB JIMTHA, HATPHA H METAJIIOB OT CTPOEHMA.
Kanu. 0600maTh 3HAHKA W J1e1aTh BEIBOJILI O
Jemoncrpauns. OKpalMBaHHe N1aMeHu 3aKOHOMEPHOCTAX H3MEHEHHH CBOHCTB
COJIAMM LIETOYHBIX METANIIOB. wienouHpIX MetannoB. [Iporuosnposarts
Jla6opaTopusiit onbiT 10, Oxpamusanne CBOICTBA HEM3YYEHHBIX 2JIEMEHTOB M HX
J1AMEHH COCIMHEHHAMH ILE/IOYHBIX METAINIOB COE/IMHEHHIi HA OCHOBE 3HAHHHA 0
[TepHOAHYECKOM 3aKOHE,
OOBACHATH B3AHMOCBA3H MEHLY HAX0MKACHHEM
B PUPOJIE, CBOACTBAMM, OHONOrHUYECKOH
POJIbIO M 0671aCTAMH NPUMEHEHHA H3YHACMBIX
BEIIECTB.
MaeHTHHUHPOBATE LIETO4HBIC METALIBI 110
LBETY MJIAMEHHM MX coseii. HaGmonarb
JIEMOHCTPHPYEMBbIE H CAMOCTOATE/BHO
MPOBOJIMMBIE OTTBITEI.
Ha6moaats XHMHYECKHE PEaKilMH H OIHCHIBATDL
HX € NOMOLLLIO POAHOTO A3bIKA H A3bIKA XHMHH.
Co6mo/ats npaBHia H npHeMbl 6e30nacHoi
pabOoTBI ¢ XHMHHYECKHMH BELIECTBAMM 1
N1abopaTOpHEIM OMBITOM
36. Harpuii ¥ kanuii. Hatpuii H Kanuii — Npe/ICTaBHTENH IEN04HBIX OO6BACHATH 3aBUCHMOCTB CBOHCTB HATPHA H
METa/108. XapakTepHbIe PEaKLIWH HATPHA U Kaus OT HX CTPOEHHA. XapaKTepH3oBaTh
kanua. [lonyueHue 1e104HBIX METALIIOB. BaykHellIHe XHMHYECKHE CBOHCTBA HATPHSA H
OKCHIBI ¥ NepoKcHbl HATPHA W Kanua, Conn Kauusa.
HATPHA, KAk, UX 3HAYCHHE B NPHPOJE. CpasHuBaTh CBOJCTBA HATPHA N KAIIA.
JlemoncTpaunn. BiaumoecTBHE HATPHA C OOLACHATH B3aHMOCBA3H MEXKLY HAXOKICHHEM
BOJION. B MPHPO/IE, CBOHCTBAMH, OHONOrHYECKOR
JlaGopaTopusiii onbiT 11, O3HakoMieHue ¢ pONBIO W 06/IACTAMH NPHMEHCHUA HATPHA 1
MHHEpAIaMH 1 BAKHEHIIMMHA COEAMHEHNAMH Ka/us.
11E/I0Y HBIX METAIOB XapaKkTepH30BaTh MPOMBILLIEHHLIC H
nabopartopHele Croco0bl MOMYHEHHS HATPHA.
Habmoaate AEMOHCTPHPYEMBIE H
CaMOCTOATETEHO NPOBOAHMBIE ONBITLI.
Habmonars XHMHYECKHE PEAKILIHH H ONHCHIBATE
HX C MOMOLIEIO PYCCKOTO A3bIKA ¥ A3bIKA
xumin, Cob101aTh NPaBKia U NPHEMBI
BezonacHoii paboTbl ¢ XHMHYECKHMH
BEILECTBAMH H 1a00PaTOPHBIM OMBITOM
37. CoeiMHEHHs HATPHA CoeuieHus HaTpus K kanua. Conn HaTpus, XapakTepH3oBaTh BAXKHEHIIHE XHMHYECKHE
W KU, KA, UX 3Ha4eHHe B XKH3HH yenoseka. Cona u CBONCTBA COCAMHEHHIT HATPHA H KAHA,
enkuii HaTp — BaKHEHIINE COCMHEHHA HATPHA. | XapakTepu3oBath COIY H CIKHHA HATP Kak
JlaGopaTopubiii onbrr 12, ColicTa BOKHENIIHE COE/IMHEHHS HATPUA.
COE/IMHEHHI LENIOYHBIX METAIIIOB OFBACHATH B3AHMOCBAZH MEHILY HAXOKACHHEM
B NpHpoE, cBoficTBaMH, OHOOTIMECKOT
POALIO COEMHEHHIT HATPHA H KaNHS.
ConocTaB/IaTeE XHMHYECKHE CBOHC1BA
COeIMHEHHIT HATPUSA 1 KATHA ¢ obracTami
npumenenus. Fcenenosars cBoficTea
M3YYaeMBIX BEILECTB,
Ha6moaare i ONiCkiBaTh CAMOCTOATE/ILHO
[IPOBOJIMMBIC OTIBITHI C TIOMOLUBK) POIHOTO
A3BIKA H A3bIKA XHMHH.
Co6monath npasuna H npHems! 6esonacHoH
paboTkl ¢ XHMHYECKHMH BELIECTBAMH H
N1abopaToOpHBIM OTIBITOM
38. O6masn OBu1as XapakTepHCTHKA IEMEHTOB INIABHOM XapakTepu3ioparh 00UIHE CBOMCTBA JIEMEHTOB
XapakTepHCTHKA noarpynnst I rpynnel. Bepunaunii, marumii, rnasuoit noarpynnet Il rpynnel.
2/IEMEHTOB I1aBHOI eI0MHO3eMe ILHBIE MeTa/lIBl. AMBOTEPHOCTH OOBACHATH 3aBHCHMOCTb CBOTICTB 2/IEMEHTOB
noarpynnei 11 okcuza M ruapokenaa Gepunnna. Okpacka rnasuofi noarpynnel [ rpynnel ot cTpoeHus.
Ipynmnel. NIAMEHH COMAMM 1IETTOYHO3CMETbHBIX O600wars 3HaHHA W 1eNaThk BBIBOJILI O

METaNoB.

Jlemoncrpaunn. OKpalHBaHKie niamMeHi
COJIAMH IIEIOYHO3EME/IBHBIX METAILIIOB.
JlaGopaTopnsiii onbiT 13. Okpacka njiameHu
COCIMHEHHAMH LIENOYHO3EMENBHBIX METAILIOB

3AKOHOMEPHOCTAX HIMEHEHUH CBOACTB
371eMeHTOB rnaBHoi noarpynist 11 rpynis.
I'Ipomo:mponan. cBOiiCTBA HEH3YUCHHBIX
9/1EMEHTOB H HX COE/IMHEHHIT HA OCHOBE 3HAHAI
0 [TepHOAHYECKOM 3AKOHE.

OOBACHATL BIAMMOCBAIN MEHILY HAXOHICHHEM
B NpHpoO/E, CBOTICTBAMM, OHOOTHYECKOT
POLIO W 0GIACTAMM NPHMEHEHHS H3YHACMBIX
BEIIECTB.

HaeHTnduumMpoBats WeI04HO3CMENbHEIE
META/LIbl [10 UBETY I/TAMEHH HX COC/IHHEHHA,
[1a6nioaats IEMOHCTPHpYEMbIE H




CAMOCTOATEBHO NPOBOAHMBIE OMBITHI.
Habmonars XMMHHECKHE PEAKLIMH M ONTHCHIBATE
HX C NOMOILLLIO POAHOTO A3BIKA H A3BIKA XHMHH.
CobGmoaars npasuina v npremsl GezonacHoil
paboThl ¢ XHMHYECKHMH BELICCTBAMH H
1a60paTopHEIM OMBITOM

39. Maruuit u ero Maruuii, ero obimas XapakTepHcTHKa Ha ocHOBe | OBGBACHATS 3ABUCHMOCTB CBOFICTB MArHHS OT
COE/IMHEHUA. nosnoxenua B [leproanteckoi cucteme €ro cTpocHHA. XapaKTepH30BaTh BaxkHelHe
anemenToB J|. K. Menjeneesa u cTpoeHHs (rInveckne ¥ XMMHYECKHE CBOHCTBA MarHHa 1
atoMoB. [Tonyuenne, GpH3HUCCKHe U XHMUYCCKHE | ero coeinHeHHil. ConocTapisaT XHMHYECKHE
CBOWCTBA, MPUMCHCHHE MArHua H €ro CBOHCTBA MArHWA H €I0 COCJAMHEHHI C
coeuHeHni. CoH Maruua, X 3Ha4YCHHE B obnactamu npumenenus. Heenenosats
TIpUPOJIE M JKH3HHM YENOBEKA. CBOMCTBA H3Y4AEMBIX BEILECTB.
JlaGopaTtopustit onwiT 14, CeolicTBa Maruus 1 Habnionate H ONHCHIBATH CAMOCTOATENILHO
€ro CoeAMHEeHNH MPOBOJIMMBIE ONBITEI € NOMOULBIO POAHOIO
A3BIKA M A3bIKA XMMHH,
CobGmonare rnpasuia U npuemsl GezonacHol
paboThl ¢ XHMHYECKHMH BEILECTBAMH H
N1ab0paToOpHEIM OMBITOM
40. Kanbumii u ero Kanbumii, ero ofiuas XapakTepHcTHKa Ha OcHOBe | XapakTepu3osathk BaxkHeHue Gusnucckue v
COCAHHCHHA. MOJIOKCHHA B HCPHOIIH‘ICCKOﬁ CHCTEME XHMHYECKHE CBOICTBA KAbLHA H €10
anementos [1. M. Menneneesa u ctpoenus coeiHHeHHH. OOBACHATL 3aBHCHMOCTDL CBOICTB
atomoB. [Tonyuenue, U3NYECKHE H XHMHYECKHE | K&IBLHA OT €10 CTPOCHHA.
CBOHCTBA, MPHMEHEHHE KA/ILLIMA H €10 ConocTasnsTh XHMHYECKHE CBOMCTRA KA/IbLIMA
coearHeHnil. Conn KanbLMA, HX 3HAYCHHE B W €ro COeAMHEHHH ¢ 061acTAMM NMPUMEHEHHS.
NPHPOE W HKHIHK YEOBEKA. Wccnenosats cBoiicTBa H3YHaEMBIX BEILECTB.
JemoncTpauni. B3aHMoICHCTBHE KTbLHA © Ha6nioaare 1eMOHCTPHPYEMBIC H
BOJIOH. CaAMOCTOATE/IBHO MPOBOIHMBIC OMBITHI,
Jla6opaTopusiit onkir 15, Coiictsa Habmonath XMMHYECKHE PEaKkLMH H ONHCHIBATE
COE/IMHEHHTT KanbLHA WX C MOMOIIIBIO POJHOIO A3LIKA H A3BIKA XHMHH.
Cobmonars npasuna H npueMbl 6e3onacHofl
paﬁon»: € XMMHYECKHMH BCLICCTBAMH H
NabopaToOpPHbLIM OMBITOM
41. JecTkoCTh BOALI H XKecTkocTs BOJIBI M cOco0bl ee YCTPaHEHHA. XapaKkTepH30BaTh BH/IbI AKECTKOCTH BOJLbL.
cnocoGel ee JlaGopaTopusiii onwiT 16. XapakTepH30BaTk cnocolbl YCTpaHCHHA
YCTPaHEHHA. XKecTKoCTh BO/IbI JecTKocTH Bo/kl. Habmoats U onuceIBaTy
CAMOCTOATE/ILHO IIPOBO/AHMBIE OTIBITLI,
Habmoaars XMMHYECKHE PEaKLHH H ONHCBIBATDL
HX C MOMOILBIO POJHOrO A3bIKA H A3bIKA XHMHH,
Co60aaTk npaBAna U NpHemsl GesonacHoii
paboThl ¢ XMMHYECKMMH BELECTBAMH H
NnabopaTOPHLIM OMbITOM
2. mfw_?fm Pemesme saparnii kompossHol paGoTH YMeTh peuars pasiH4HbIE THIBI 3A/IaHHTT 110
T XHMHH.
43, AIOMHHHA — AmoMHHHHA. PacnpocTpaHeHHOCTb B NPUPOE, OOLACHATD 3aBUCHMOCTE CBOICTB ATKOMHHHA
XHMHYECKHI 2JIEMEHT (hHIMHECKHE H XMMHYECKHE CBOFCTBA OT ero cTpoeHHs. XapakTepH3oBaTh
H [POCTOE BEIIECTBO. (OTHOIIEHHE K KHCIIOPOIY, Fa/loreHaMm, BKHEHIINE PHIHYECKHE U XUMHYECKHE
pacTBOpaM KMCIIOT H Lieouel, amoMoTepMus). croiicTa anoMHHHA. ConocTaBiATh
[Tpown3soacteo anomuuua. [lpuMenenne XHMHYECKHE CBOIICTBA AMOMHHMA ¢ 0B1acTANM
ATOMHHHA, MPHMEHEHHA.
JemoncTpaunn. Koanekums «ATIOMHHHI. XapakTepH30BaTh NPOMBILNEHHBI CrOCO0
[Tnasnenwne amomununs. Biaumoaefictene noay4eHus anomunua. Heenenosars ceoficTea
ATIOMHHHA CO WIEN0YBI0. AJIIOMOTEPMHA. H3YYaeMbIX BEUIECTB.
JlaGopaTopueiif onbrr 17, Ceoiictea Habmonate 1eMOHCTPHPYEMLIE H
ATOMHHHA CAMOCTOATE/ILHO MPOBOAHMBIE OMNLITHI.
HaGmonaTs XHMHYECKHE PEAKUMH H OTTHCHIBATE
HX C MOMOIIEK POJHOrO A3LIKA H A3BIKA XUMHH.
CobGmoaats npasuia u npueMsl GezonacHoli
paﬁo*m C XHMHYCCKHMH BCLUCCTBAMH H
1a00paTOPHEIM OIBITOM
44. CoeanHenus AMbOTEpHOCTb OKCH/IA M FTHAPOKCHAA XapakTepHu30BaTh BAXHEHLIME XHMHUCCKHE
ATIOMHHHA. amomurns. Conu amomunua. [onnoe CBOICTBA COEAMHEHHA ATIOMHHMA,
paiokenHe BoJoH conell ATOMHHUA CO OGBLACHATE BIAHMOCBA3N MEXJLY HAXOMKIEHHEM
cnabbiMH JIBYXOCHOBHBIMH KHCI0TAMH. B NPHPOJIE, CBOHCTBAMH, GHONIOTHYCCKOH
AIOMMHATBI B TBEP/IOM BH/IE U B PACTBOpE. POINBIO COEIMHEHHH ATHOMHHUA.
KoMnIeKCHBIE COECMHEHHS ATIOMHHHA. ConocTaBnaTh XHMHYECKHE CBOMCTBA
JlaGoparopusiii onbit 18, Ceoiictsa COEIMHEHHHA A/IHOMHHIA ¢ o0nacTaMu
COCIHHEHMI ATIOMHHHA npumenenna. Heeneaosars ceoiictsa
H3Y4YaeMBIX BEIICCTB.
Habmoaath H ONUCLIBATE CAMOCTOATEIBHO
npoBoauMele onLiThl. Habmoaats Xumitueckne
PCAKLHM H OMHCHIBATE HX C HOMOLILIO POJHOTO
A3bIKa U A3bika XHMUK. COOMONAT NpaBniIa H
npueMbl Ge30nacHoi paBoThl ¢ XHMHHECKHMH
BEUIECTBAMI 1 J1aG0PATOPHEIM OMEITOM
45. Pewenue 3adau u BeinosnHenye ynpaxHeHHH Ha COCTaB/ICHHE CocTapiaTh YpaBHCHHA PEaKUM, C NOMOLILKD

BblnoJjiHeHue

YpaBHEHHH PeaKLMi, COOTBECTCTBYHOLMX

KOTOPBIX MOHO OCYUICCTBHTD LUCTIOHKH




VAPAXCHeHUl no meme
« Memanne 2nasnuix

34/IaHHBIM LIEMNOYKaM NpPEBPALICHHHA, N0 TeMe
«MeTannel riaBHbIX noarpynm. Pelenue

NpeBpalleHHi BEIIECTB.
OcyuecTBaATh pacueTsl 110 XHMHUYECKHM

noozpynny. pacHeTHLIX 3244 110 XHMHYECKHM (Dopmyiam YPABHEHHSAM.
H YPaBHEHHAM Mcnonb3oBate anropuT™bel NpH pellieHHH 3a1a4
46. AKTHYECKAR Pelenne Ka4eCTBEHHBIX JKCIIEPHMEHTAILHBIX [TpoBOAHTE XHMHHECKHH IKCTIEPUMEHT 110
paGora N S, 3a1a4 no Teme «MeTauibl [IaBHbIX NOArPYNNy HIECHTH()HKALIMK BELLECTB C NOMOLLBIO
Pewienune Ka4eCTBEHHBIX PEaKLMii, NoIy4eHHIO coned
KCIEepUM bHbI METAIOB TIaBHBIX NOATPYNI.
X 3a/1a4 10 Teme HaGmoaath 4 ONHCLIBATE CAMOCTOATENBHO
«MeTalbl IIaBHBIX TNPOBO/IHMBIE OMBITEI ¢ MOMOLIBIO POJIHOTO
noar pymm», A3bIKA H A3bIKA XHMHH,
Jlenatb BBIBO/IBI [0 PE3Y/IbTATAM NPOBEACHHBIX
XHMHYCCKHX OIBITOB,
TEMA 4. METAJUIBI NIOBOYHBIX NNOAIPYIII (17 u)
47. O6mas OO6mmas xapakTepHCTHKa NePexX0HbIX META/IOB | Xapakrepu3osaTs 00LIKe CBOHCTBA
XapaKTepUCTHKA I = VIII rpynn. OcoGeHHOCTH CTPOEHHA aTOMOB NEPEX0/IHBIX METALIOB.
NEPEXOIHBIX nepexoaHsx Metannos. Obmue puinyeckne 1 OGBACHATL 3aBHCHMOCTh CBOMCTB MEPEXOHBIX
METALIOB. xumuyeckue caolictsa. [TpuMenenue MeTanion METANI0B OT cTpoeHus. O6obmare 3HaHns n
JIenaTh BLIBOJILI O 3aKOHOMEPHOCTAX
H3IMEHEHHUH CBOMHCTB TIEPEXO/IHBIX METAN/IOB.
[MporHo3uposarhk cBOACTBA HEH3YUEHHBIX
271EMEHTOR W HX COEJIMHEHHIl HA OCHOBE 3HAHMHI
0 [lepHOANHECKOM 3aKOHE
48. Xpom. Xpom. Du3nuecKue CBOHCTBA XpoMa. OO6BLACHATE 3aBUCHMOCTB CBOHCTB XpoMa OT €ro
Xumuueckue csolicTea Xpoma (OTHOIJJCHMC K CTPOCHHA. Xapax'repuaosa’m BaxKHeimne
BOJAHOMY I1apy, KHCIIOpOJ1y, XJIOpY, pacTBOpaM (H3HUECKHE W XHMHYECKHE CBOHCTBA XpoMa.
kucnoT). [onyuenne 4 npUMEHEHHE XpoMa, ConocTaBiaTe XHMHYECKHE CBOIHCTBA XpoMa ¢
Jlemoncrpaunn. BianmozeicTene Xpoma ¢ obnactamu npumenenns. Habmonats 0
conaHoMH KueoTol Ges aocTyna Bo3ayxa OMUCHIBATE JIEMOHCTPHPYEMEIE OTIBITLE
49. CoeauHeHHA XpoMa. Coennnenna xpoma. HaMeHEHHE OKHCIHTENBHO- | XapakTepH30BaTh BAXKHEHIINE XHMHYECKHE
3aBucHMOCTB BOCCTAHOBHTE/IbHBIX H KHCIOTHO-0CHOBHBIX CBOHCTBA COEIMHEHHH XpoMa.
KHCJIOTHO-0CHOBHBIX CBOWCTB OKCHJIOB H MMJIPOKCHJ/IOB XpOMa ¢ YeTaHaBIMBaTh 3aBHCHMOCTb MEXTY
H OKHCJIHTENBHO- POCTOM CTerneH! oKHeneHua. AMdorepHbie KHCIIOTHO-OCHOBHBIMH CBOHCTBAMH OKCHIIOB H
BOCCTAHOBHUTE/IBHBIX cBOMCTBA OKCHA H ruapokcuaa xpoma (I11). FHIPOKCHOB XpOMa H 3HAYEHHEM CTENEHH
CBOMCTB OT CTENEHH Okucnenue concii xpoma (I11) B Xxpomatsl. OKHCJICHHA.
OKHC/IEHHA MeTa/na. B3auMHBIE NEPEX0/1bl XPOMATOB H JIMXPOMATOB. Xapakrepusoeats ampoTepHsie CBONCTBA
XpoMaTtel H AMXPOMATB! K&K OKHCIHTE/H. OKCHAa K ruapokcuia xpoma (111).
JemoncTpaunt. OcaxIeHHe rHAPOKCcHIa OnucpiBaTh BIAUMHBIE NMEPEXO/ILI XPOMATOB H
xpoma (111) ¥ okHCIEHHE €ro MEPOKCHAOM anxpomaros. Mcenenosars cofictsa
BojopoJia. Painoxkenue aMXpoMara aMMOHHA. W3Yy4AeMBIX BELLECTB.
JlaGopaTopubiii oneir 19. CeoiicTa Habmoaars AEMOHCTPHPYEMBIE U
COEZIMHEHHUIT Xpoma CaMOCTOATE/ILHO NPOBO/IMMBIE ONBITLI,
Habmonars XHMHYECKHE PeakLHH H OMHCbIBATH
WX C MOMOIIIBIO POJIHOTO A3BIKA H A3bIKA XHMHH.
Cobmonats npaBuna v npueMsl Ge3onacHoii
padoThl ¢ XHMHYECKHMH BEILLECTBAMH §
1ab0paToOpHBIM OMNBITOM
50. Mapranei. Mapranel, — gu3nyeckHe i XHMHYECKHE XapakTepH3osaTth BaKHefLINE (PUIHYECKIE U
cBoiicTBa (OTHOLIEHHE K KHCIOPOJLY, X10pY, XHMHYECKHE CBOIICTBA MapraHLa H ero
pactBopam kucnot), [TonyucHue ¥ npuMeHenne | coeamHeHnit, OBBACHATB 3aBUCUMOCTh CBOICTE
mapranua. Oxcena mapranua (1V) kak Mapraiua ot ero ctpoedns, Conoctarnats
OKHCJIMTEb ¥ Katanusatop. [lepMadranar Kaius | XHMHYECKHE CBOMCTBA MApraHLa H ero
KaK OKHC/IHTE!Ib, COEJIMHEHHH ¢ 001aCTAMH NPHMEHEHHA.
Jlemoncrpauun, Pasnoxkenue nepokcuia XapakTepu3osatk OkcHA Maprauua (IV) kax
BOJI0pO/1a N0 JAEACTBHEM AHOKCH/IA MapraHia. OKHCIIHTE/Ib H KaTAIH3aTOop, NepManraHat
JlaGopaTopuwiii onbrr 20, CBOiCTBA MapraHua | Kaius Kak OKHCIHTENb.
H €ro COe/IMHEHHH Hcenenosars cBOMCTBA H3YHAEMBIX BEULECTE,
Habmonars H OMHCHIBATE IEMOHCTPALIHOHHBIC
M CaMOCTOATE/ILHO MPOBOANMBIE OTBITHI.
Haﬁmonan XHMHHYECKHE pCAKIIHH H ONHUCHIBATE
HX C NOMOUIBI POJAHOIO A3bIKA H A3bIKA XHMHH.
CoGniozats npasuia u npHeMsl Ge3onacHoit
paboTEl ¢ XMMIYECKHMH BEILECTBAMMH H
11200paTOPHBIM ONBITOM
5L Keneso kak XKeneso. Haxoxaenue B npuposie. 3Ha4eHHe XapaKkTepH30BaTh JKCC30 KAK XMMHHSCKIH
XUMHUYECKHIT dNIEMEHT. JKEJIe3a U1 OpraHd3Ma 4eoBeKa. INIEMEHT.
JlaGopaTopubiii onbit 21, Hiyuenne OObACHATL BIAHMOCBAIH MEIKLY HAXOMNKACHHEM
MHHEPATIOB XKeie3a B npupojae, cBOMicTBAMM H OHOIOrHHECKOl
poikio xkenela. Meenenosars ceoiicTea
H3yuaeMbIX BelecTs. Habmoaarte u onuceiBarh
CAMOCTOATETBHO MPOBOAHMBIC OTIBITHI.
Cobmionats npasuna u npueMs! Gesonacuoii
paboThl ¢ XHMHYECKHMH BELLECTBAMH H
J’IﬂﬁOpﬂTOpl{blM OMNBITOM
52. Keneszo — npocroe Dusnyeckue cpoficTpa xenesa. XHMHUCCKHE XapakrepH30BaTh #eJe30 Kak npocroe

BELLIECTBO.

cBOfiCcTBA ene3a (B3auMoIeiicTBuHE C
KHC/IOPO/IOM, XJIOPOM, CEPOH, yIieM, BOJIOI,
KHCIIOTAMH, pacTBOpaMH coJieii). Cruass!

BEILECTEO.
OOBACHATH 3aBMCHMMOCTE CBOMCTB 3Kene3a ot
ero cTpoeHHs. XapakTepu3oBaTh BakHefime




Kese3a ¢ yrnepojoM. [Tonyuenne n npuMenenue
wene3da. Kopposus xkenesa U criocoObl 3aLHTbI
Ke/e3IHBIX H3Je/HIi OT KOPPO3IHH.
Jlemoncrpaunn. Konnexuusa «Xeneso u ero
CIUIABBI».

JlaGopaTopusiit onkir 22. CoiicTsa skene3a

du3nyecke H XHMHYECKHe CBOTICTBA Xenesa,
cnocoGsi ero nony4eHns. ConocTabisaTh
XHMHYECKHe CBONCTBA Xelela ¢ 061acTaMu
NpHMEHEHHA, XapaKTepH30BaTk NpoLecce
KOPPO3HH HKeNe3a i cnoco0bl 3aLIHThI Ke/e3a
OT KOPPO3HH.

Hcecenenosars CBOACTBA H3YHaEMBIX BELIECTB.

53.

CoeaMHeHUs *enesa.

CoeanHenus kenesa, CpaBHEHHE KHCIOTHO-
OCHOBHBIX H OKHC/THTENILHO-BOCCTAHOBHTELHBIX
cBoficTB ruapokckaa xkenesa (1) u ruapoxkcuaa
wenesa (111). Conu xenesa (I11) u xenesa (I11).
MeToel nepesoja coneit swenesa (I1) B conu
skene3a (111) u o6parwo. [Nonnoe pasnoxkenne
sojio0i coneii xene3a (I11) co cnabuiMu
JIBYXOCHOBHBIMH KHCIOTAMH. OKHCIHTEIbHbBIE
cpoiicTea coeanHenHit kene3a (111) B peakumax ¢
BOCCTAHOBHTE/IAMH (HOMIOM, CEPOBOAOPOIOM
H Mej1b10). L{HaHHHBIE KOMILIEKChI XKee3a.
KauecTBeHHbIE peaKkiMn Ha HoHb! xenesa (11) 1
(1.

JemoncTpaunn. Ocai/ieHHe rHApOKCHIA
wenesa (1I) u okHenenue ero Ha BO3ayxe

XapakTepH3opaTh BaXKHEHLINE XHMHUCCKHE
CBOMCTBA COCIMHEHHA JkKene3a.

CpaBHHBaTh KHC/OTHO-OCHOBHBIE H
OKHCJIMTE/IbHO-BOCCTAHOBUTE/ILHBIE CBOHCTBA
ruapokcua skenesa (1) u ruapokcunia xenesa
(I1I). ConocTaBnaTe XHMHYECKHE CBOICTBA
coe/IMHeHuiT sxene3a ¢ 061acTAMH NMPHMEHEHHS.
XapakTepH30BaTh METO/IbI NMEPEBO/IA CONCH
sxenesa (1) 8 conn skenesa (111) u o6patHo.
Habnioaarb AeMOHCTPHPYEMBIC ONLITHI.
Habmoaare XHMHYECKHE PEAKLLHH H OTHCHIBATH
HX C MOMOLUBIO POJAHOIO A3bIKA H A3LIKA XHMHH

54.

Meas.

Meas. Haxoxaenune B npupojie. buonornycckas
ponb. DUIMYECKHE H XHMHUYECKHE CBOHCTBA
MeZIH (B3aMMOIEHCTBHE C KHCIIOPOIOM, XJIOPOM,
CEpOii, KHCIOTAMH-OKHCIIHTENAMH, XJIOPH/IOM
skenesa (11D)). [MonyueHne U NpUMEHEHHE ME/IH.
Oxcun u ruapokena meau (1), Conu meam (11).
Meansiit kynopoc. AMmuakatel Meau (I) u mean
(II). Tony4exne okcuaa meau (1)
BOCCTAHOBJIEHHEM ruzpokcuaa mean (I1)
rnoko30il. [TonyuenHe XaopHaa H HOAHAA MEH
(D).

JlaGopaTopniii onbrr 23. CeoiicTea MeaH, €e
CMJIABOB W COEAMHEHUT

QOBACHATH 3aBMCHMOCTE CBOHCTB ME/IH OT €€
crpoenus. XapakTepH3oBaTh BaxHeiimue
(hu3nyeckHe H XHMHUYECKHE CBOIICTBA ME/IN M te
COe/IMHEHHI.

ConocTap/aTh XHMHYECKHE CBOHCTBA MEJIH H
e¢ coe/IMHeHNI ¢ 06nacTAMH NPUMEHEHHA.
Xapmrrepn:mmm, NPOMBIILICHHBIC cnocobsl
nonyuenus mean. Mccnenopars ceoiictsa
H3IYYaeMBbIX BEILECTB.

Habmoaats ¥ ONUCHIBATH CAMOCTOATEIBHO
MPOBOAHMBIE OTBITEI.

Habmonare XHMHYECKHE PEaKLHH H ONHCHIBATH
HX C TIOMOIIBIO POJIHOTO A3BIKA H A3BIKA XHMHH.
CoGmosats npasuna u npuemsl GesonacHok
paboThl ¢ XHMHYECKHMH BELIECTBAMH H
J1a0opaTOPHBIM ONBITOM

33,

IipakTuueckan
pabora Ne 6.

« He
ME/HOTO KYNopoca,
[Tony4enue
HKEJE3HOro
Kyrnopoca»,

Peenne 3a1ay no nojy4eHHIo 3a1aHHbIX
BELIECTB (MEHOIo Kynopoca)

[TpoBOAHTE XHMHYECKHI IKCTIEPHMEHT 110
NOAYHEHHIO 3a1aHHBIX BEILECTB.

Hab6mo1aTh H OMHCHIBATE CAMOCTOATE ILHO
NPOBOAMMEIE OMBITHI ¢ NOMOILBIO PO/IHOTO
A3BIKA H A3BIKA XHMHH,

JlenaTh BBIBOBI MO Pe3yNibTaTaM NpOBEICHHBIX
XHMHYECKHX OINBITOB.

Co6a0aTe npaBuna u npuemsl Gesonackoil
paboThbi C XHMHHCCKHMH BEILECTBAMH H
1a60paTOPHLIM OMLITOM

56.

Cepebpo.

Cepebpo. Du3HteckHe H XHMHYECKHE
cBOMCTBA(B3aMMO/ICHCTBHE C CEPOBOIOPOJIOM B
TNPHCYTCTBHH KHCIOPO/a, KHCII0TaMH-
okucauTenamu). OcaxcieHne okcuaa cepebpa
npu AeHCTBHH WENIOYH HA conn cepebpa.
AMMHaKaTbl cepedpa Kak OKHC/IHTEH.
KauecTsenHas peakiiis Ha HOHbBI cepedpa.
Ipumenenne cepebpa.

JemoncTpauny. Boinenenue cepedpa u3 ero
coneit 1eficTBHEM ME/IH

OOLACHATH 3aBHCHMOCTE CBOJiCTB cepebpa oT

€ro cTpoeHns. XapakTepH3oBaTh bakHeAINE

(hu3Meckie 1 XUMHUecKHe croiicTea cepeGpa
1 €r0 COe/IMHEHHIL.

ConocTaBisaTh XHMHYECKHE cBojicTBa cepebpa
M €0 COEJAMHEHUH ¢ 00NACTAMH MPHMCHEHHA.

Habnionars i ONHCHIBATE IEMOHCTPHPYEMBIE

OMBITBI

57.

3onoto.

3onoto. PUIHYECKHE H XMMHYECKHE CBOHCTBA
(B3aHMMOJEHCTBHE C XJIOPOM, «LAPCKOH
BOJIKO#»).

3010TOXI0POBOAOPOAHAA KHCO0TA. [HApoKCHL
sonota (I11). Komnnekcut 30n0ta. Cnocotot
BbIJICTICHHA 30710Ta U3 30I0TOHOCHORM NOPO/IbI.
[IpHMeneHHe 30/10Ta

OOBACHATH 3aBHCHMOCTE CBOMCTB 30/10Ta OT
ero cTpoeHus. XapakTepu3iosars BaxHeiune
(H3HYECKHE H XHMHYECKHE CBONCTBA 30.10Ta 11
ero coeanHeHuii. ConocTasiaTh XUMHYECKHE
cBOIICTBA 30/10Ta ¢ OONACTAMM HIPHMEHEHHA.
XapakTepu3oBath crnocolbl BeLIENCHUS 30710Ta
H3 30JI0TOHOCHOMH MOpPOJibl

58.

TS

LlHK. Du3MuecKHe H XHMHYECKHE CBOMICTBA
(B3aUMOZCHCTBHE C rAJIOreHaMH, KHC/I0POIOM,
cepoii, BOAOH, pacTBOPaMH KHCIIOT H 11eN0YeH).
NonyucHue 1 NPUMEHEHHE LIHHKA.
AMGDOTEpHOCTE OKCH/IA H THAPOKCHAA LIMHKA.
BaxkHeAIIHE CONM LHHKA.

JlaGopaTopubiii onbim 24, CpoicTBa LIMHKA H
€ro coe/IMHeHHH

OOBACHATE 3aBUCHMOCTDL CBOMACTB IIMHKA OT €10
CTpOCHHA. XapaKkTepH3OBaTh BAKHEHILING
(hH3MMEcKIe H XHMHUECKHE CBOACTBA WHHKA 1
ero coeaunenni, XapakTepHioparth crnocoOkl
NoNy4eHHs LIHHKA.

ConocTaBnaTh XHMHYECKHE CBOHCTAA LIMHKE 1
€ro coe/IHHCHHI ¢ 00N1aCTAMH NPHMCHEHHA.
Hcenenosats CBOACTBA H3YHACMBIX BELICCTB.
Ha6:1101aTh H OMHCHIBATH CAMOCTOATE/ILHO
nposoauMbie onbiTel. Habmonare xumnueckne
PeaKiii H ONHCHIBATh HX C MOMOIIBIO POAHOTO
A3biKa H A361Ka X1tmuH. CoGmoaats npasuia u
npuemst GesonacHol paboThl ¢ XUMHYECKHMH




BELLECTBAMH H J1aDOPATOPHBIM OMBLITOM
59. Pewenue 3adav u Beinonuenue ynpaxkuenuii no teme «Metasusl CocTapnaTte ypaBHEHHA Peaklyii, C MOMOLLLIO
BbINONHEHUE N0BOMHBIX NOArPYNN», HA COCTABIEHHE KOTOPBIX MOKHO OCYILECTBHTE LIEOYKH
YAPaNCHeHU no meme YpaBHEHHI peakumii, COOTBETCTBYIOLIHMX 1peBPAILEHNTI BEILECTB.
«Memannsi noGounbx 3a/IaHHBIM LIEMOYKAaM NpeBpalleHui. Peuenune OCyIECTBIATL PACHETHI 110 XHMHYECKHM
nodzpynny. PACHETHBIX 38/1a4 110 XHMHYECKHM opMyam ypasHeHuaM. Hcnonb3oBaTe anropuT™el npH
H YPABHCHHAM peILEeHHH 3a1a4
60. PeuieHne 3KCNEpHMEHTANBLHBIX 3a1a4 110 TeMe [TpoBOAHTE XHMHYECKHH IKCIIEPHMEHT 110
paGora Ne 7, «MeTambl nOGOUHBIX NOArPYNN» Moay4eHHIo ruapokeuna xenesa (11),
WEHH rupokena xenesa (111), xnopuaa xenesa (1),
M JIbHbI okcuaa meau (1), nurpara meam (11),
X 3144 1o TemMe ruapokcuia xpoma (111), ruapokcuaa uMHKa,
«Meranbl xpomata kanus. [IpoBOIHTE XHMHYECKHIT
no6ouHbIX IKCMEPHMEHT MO ONpee/IeHHI0 KaYeCTBEHHOTO
DOATDYIIDY, cocTasa XJ0pHaa H cyabdara xkenesa (111),
HICHTH(HKALMH HOHOB METALI0B NOBOUHBIX
MOATPYIIN € NOMOLIBK KAYECTBEHHBIX PEAKLIMA.
I‘Ipoao}mrs XHMHYECKHH IKCNEPHMEHT 110
MCCe10BaHHI0 aM(BOTEPHOCTH FHAPOKCHAA
xpoma (I11) n ruapokcnia uMHKa.
61. lpaxTuueckan Pemenne 3anay no noay4eHHIO JalaHHbiX [TpoBOANTE XHMHYECKHIT IKCTIEPHMEHT 110
pabora Ne 8, Beuiects (conu Mopa) NONYYEHHIO 3a1aHHBIX BewecTs (conu Mopa).
« 0. Habnonate U ONKUCHIBATE CAMOCTOATENLHO
Mopa». TNPOBO/IMMBIE OMBITHI ¢ NOMOLIBIO POIHOTO
A3JLIKA M A3BIKA XHMHH.
Jlenats BBIBO/IBI 110 Pe3y/IbTATaM NPOBEICHHBIX
XHMHYECKHX OMNBITOB.
CoGmonate npasuia 1 npueMsl 6e3onacHoi
paboTbl ¢ XHMHYECKHMH BEILECTBAMH I
1aG0paTOPHBIM ONBITOM
62. Qdodwaruee Peienne 3anay4 M BeINOIHEHHE YIPAKHEHHI, CocTasaTe cpaBHUTENBHBIE W 0600InaOLIE
nosmopenue no NO3BOJIAIOLIHX CHCTEMATH3HPOBATh M 060GIIHTE | CXeMBbl,
meme «Memannsiy, MOMYYEHHBIE 3HAHHA MO Teme «MeTanbn [TpOBOAHTE pacteThl N0 XHMHYECKHM
(hopMynam M ypasHEHHAM peakLuit.
OcyuecTBIATs NO3HABATENLHYIO PeIeKCHio B
OTHOWIEHHUH CODCTBEHHBIX JIOCTHAKEHHIT B
NpoLEecce PEICHHA YHEOHBIX H
NO3HABATE/BHBIX 3a/1a4
63. Kourpoabuas Koutpone 3Hauuii no teme «Metanibin OcymecTsasTh N03HABATENLHYIO peIIEKCHIO B
pabora Ne 2 no Teme OTHOIMIEHHH COBCTBEHHBIX 10CTHXKEHHIT B
«N¥ LB, npouecce petenns yueGHbIX 1
1103HABATE/bHBIX 3aj1a4
TEMA 5. CTPOEHHUE BEHIECTBA (8 u)
64. SAnpo atoma. Crpoenue atoma. Hyknuas:. O0600MwATE NOHATHA «AIPO», CMIPOTOHN,
Slnepubie peakimy. H3otoner. Tunel paaHoakTHBHOIO pacnaja. «HEHTPOH», <HIOTONBIY, «HYKIHILIY,
TepmoanepHslil cHuTes. SlaepHbIC peakLmH. XapakTepH30BaTh CTPOEHHE ATOMHOTO #pa.
[pumeHEeHHE PATHOHYKITHIOB B ME/IMLIMHE. Pa3anyars TepMHHBI «HYKITHIBIY H «HIOTOMNED.
MeToa MeueHLIX aTOMOB XapaKTepH30BaTL THIbI PAIHOAKTHBHOTO
pacnajia, TUIBl SICPHBIX PeakiHii.
OnKckIBATH MO/Ty4eHHE HOBBIX JIEMEHTOB
MOCPEICTBOM AIEPHBIX peakiumii
65. INEKTPOHHBIE KpanToBbie yncna. AToMHas opOHTAE. XapakTepH308aTh COCTOSHHE IEKTPOHA B
KOH(HIYpaLMH Pacnipene/icHHe 2IEKTPOHOB 110 JHEPTETHUECKHM | aToMe.
aATOMOB. YPOBHAM B COOTBETCTBHH C NPHHLIHIIOM 0506[1.[3“: TMOHATHA (3ICKTPOHHAA
66. DNEKTPOHHBIC HauMeHbLIei SHepruM, npaBuaoM XyHaa u KOH(UIrypaLusa», «IHEPreTHYECKhil YPOBEHLY,
KOH(HIypaunu npuiumnom [Maynu, OcoGeHHOCTH CTPOCHHA «aromHas opGHTanTb». XapaKTepH30BaTh
ATOMOB. JHEPTeTHYECKHX YPOBHEH aTOMOB d-)/1eMEHTOB. | KBaHTOBBIE ukcia. MopMynupoBats Ga3oBbie
DNeKTpoHHAA KOH(HUIypauma atoma, TIPHHLMIEBI PACTIPE/IE/IEHHS 3NIEKTPOHOB 110
Bﬂck‘l‘pOHHBlC K()thldl'}"pﬂmﬂl MOJIOY¥KHTEIBHBIX OPGHTMSM.
¥ OTPHUATELHLIX HOHOB. BaneHTsie CpaBHUBATE aTOMHbIE OPOHTATH, HAXOAALIHECS
37EKTPOHBI Ha Pa3HBIX YPOBHAX, N0 (hOPME M IHEPrHM.
XapakTepH3oBaTh BAICHTHEIE BO3MOMKHOCTH
ATOMOB XMMHYECKHX J/IEMEHTOR
67. KosanenTHas cBa3b H DNeKTPOHHAA MPHPOAA XHMHHECKOH CBA3H. KoHKpeTH3HpOBaTh MOHATHA «XUMHYECKas
CTPOCHHE MOJICKY/L. Buabl xumuveckoii ces3n. KopaneHTHas cBA3b M | CBA3bY, «BATCHTHOCTBY. OG06GLIATL NOHATHS
€€ XapakTepHCTHKH (:meprml CBA3H, JUTHHa “KOBAJICHTHAA HEMOMAPHaA CBA3bLY,
CBA3M, BATCHTHBI Yro/, KpaTHOCTh CBA3H, «KOBAJICHTHAA NonApHas cBA3b». OOBACHATE
NOAAPHOCT, NOAAPHIYeMOCTs). KoBaneHTHas MEXAHH3Mbl 0OpPa3OBaAHHA KOBACHTHOMN CBAIM.
HEMOJIApHAA K nonapHas ceadb. OOMenHbIi 1 OnHceIBaTh XapAKTEPHCTHKH KOBAICHTHOM
JIOHOPHO-AKLENTOPHBIA MEXaHHIMBI cBA3n. [Ipeacka3piBath GOpMY MPOCTHIX
OGPMDBHHIH! KOBANEHTHO# HD.’ISIPHOI"I CBA3N. MOJIEKY.
["eomeTpus MoneKybl. Habnio1atL ¥ ONMCLIBATL AEMOHCTPHPYEMBIE
JlemoncTpaunn, Mozenu Monekyn MaTepHaIBI
68. Honnas caasb. Xumuueckas cBasb. Monnas ceads. Ctpoenue O0B06IATE NOHATHA (MOHHAA CBA3LY,
CTpoeHHe HOHHBIX TBEP/ABIX Te. THUIBI KPHCTATMYECKHX PEIIETOK | «KPHCTALTHYECKAs pelleTkay, «neMeHTapHas
KPHCTA/I0B. HOHHBIX coenHeHuit. [TousTHe ob auefika». OOBACHATL MEXAHH3MBbI 00pA30BAHMA
JHEMBlﬂ'ﬂpHOﬁ Aqetike. HOHHOI CBA3N. Xapmcpmona‘rb THIIkI




JlemoncTpannu. KpucTaiinueckue peleTku

KPHCTANTHYCCKHX PEIICTOK HOHHBIX
COCIHHECHHH,

HaGnionats 0 onuckiBaTh JEMOHCTPHPYEMBIC
MatcpHaibl

69. Metannueckan Xumuueckan cBab. MeTaniuyeckan CBA3b. O600maTk NOHATHE «METALTHYECKAR CBA3bY.
CBA3L, Crpoenue Tepabix Tel. Kpucraainueckue u OOGBACHATL MEXAHH3IMBI 06pa3oBaHHA
Kpucraninieckne amopdubie Tena, THNbI KPHCTALTHHECKHX METANIHYECKOH CBA3M.

PELIETKH METAILIOB. PEIIETOK METAJLIIOB, XapakTepn3osaTh THIB! KPUCTALTHYECKHX
JlemoneTpaunn. KpucTauiyeckue peleTku peuerok Metannos. HaGmonare u onuceIBaTh
JIEMOHCTPHPYEMBIE MATEPHALI
70. MezkmonexynapHsie MescmonekynspHble B3aHMOICHCTBHA. XapakTepH30BaTh THIBI MEKMOIEKY/IAPHOTO
B3AWMO/ICHCTBHS. Boaoponnas cBa3b M €¢ BIMAHUE HA CBOHCTBA s3anmozieiictaus. O6o6iiare nousTHe
BELLECTRA. «BOJIOPOHAN CBA3BY.
OOBACHATL MEXAHH3MBI 00pa3OBaHHA
BOJOPO/IHOH CBA3H

71. Obobwaiowee Peluenue 3a1a4 W BBINIONHEHHE YNPAXKHEHHI, CocTaBnaTh cpaBHHTE/IBHBIC H 0G00atoIHe
noemopenue no NO3BO/IAIOUIHX CHCTEMATH3HPOBATL H 0600IUNWTE | CXEMBI.
meme «Cmpoenue no/ly4eHHble 3HaHHA no Teme «CTpoeHue [TpOBOAMTH PACHETHI 10 XHMHYECKHM
senjecmaay. BEIIECTRAY (hopmynam ¥ YpaBHEHUAM peaKLmii.

OcCyIecTBNATL NO3IHABATENLHYIO PEdUICKCHIO B
OTHOLIEHHH COBCTBEHHBIX JIOCTHKEHHIT B
npouecce peleHHs yuebHbIX H
MO3HABATE/ILHBIX 3a1a4

TEM OPETHYECKOE OITHCAHUE XHMHUYECKHX PEAKITHI (15 4)

72. Tennossie 3pexTsl Teropoft 3hhexT XHMHYECKOH peakiiHy. XapakTtepu3osats Teniosble 3ppexTol

XHMHHYECKHX peaKiHid. DHI0TEPMHYECKHE H IKIOTEPMHUECKHE XHMHYECKHX peakimi. O6o6mats NnoHATHA
peakuuH. TePMOXUMHYECKHE YPABHEHHS. «3IKIOTEPMUHECKAA PEAKLIMAN,
TTonsiTie 06 3HTansnuu. Tennora oGpaoBaHus «IHAOTEPMHYECKAA PEAKLIHA»,
BELECTBA. DHEPrHA CBAIH. OnuchBaTh TEPMOXHMHYECKHE PEAKLIHH.
PacueTnbie 3a1a4n: PacyeTsl TENI0BOr0 PaccuntsiBars Teniossie dhhexTo
stdeKTa peakiu. XHMHYCCKHX PCaKLMi,
JlemoncTpauun, DKIOTEPMHYECKHE H OnpenenaTh NOHATHE «IHTATBITHAN,
IHIAOTEPMHUECKHE XHMHYECKHE PEAKIIMH. Onpeaensats TennoThl 06pasoBaHHa BELIECTB.
TennoBbie ABJICHHS NPH PACTBOPEHHH CEPHOA Habmonats ¥ ONUCHIBATE IEMOHCTPHPYEMbIE
KHCJ10TEl H AMMHAYHO# CETHTPBI OMBITHI

T3 3akon [ecca. 3akoH ['ecca u cieACTBHA H3 HEro. DHeprus GopMyHpOBaTh 3aKoH ["ecca u cneacTsHe U3
Dutponus. Bropo# ces3u. [Tonste 06 snTponuu. Bropoii 3akoH Hero.
3aKOH TEPMO/IHHAMHKH PaccunThIBaTh TEN/IOTHI PEAKLHK Hepes
TEPMOAHHAMHKH. TenaoTel 06pa3oBaHHs BELLECTB.

PaccuMThIBATE TEMIOTHI peaKkiMH 4epes
JHepruu ceaieil. PopmynHpoBaTh BTOpO
3aKOH TepMOIHHAMHKN. OnepupoBaTts
MOHATHEM «IHTPONMA»

74. Dueprus 'nodcea n Oneprus ['ubbca u kKpHTEPHH XapakTtepu3osaTts 3Hepruto ['ndoca kak
KPHTEPHH CaMOTIPOH3BOJILHOCTH XHMHYECKO# peaKiHm TEPMOAHHAMHYECKYIO (DYHKLHIO.
CaMOMPOH3BOJIBHOCTH [TporHo3upoBaTh BOIMOKHOCTD [IPOTEKAHHA
XHMHYCCKHX PEaKiiii, XHMHYECKHX peaKiHii Ha OCHOBE HMEIOILHXCH

3IHAHHHA M0 XHMHYECKOH TEPMOIHHAMHKE.
XapakrepH308aTh KPHTEPHH
CaMOMPOH3BONBHOCTH XHMHUECKHX PEaKLINi

75. Pewenue 3adau no PeleHue pacqeTHbIX 38134 110 XHMHYECKHM OcyiecTBIATh PACUETHI TenoBbIX peKTon
meme « Xumuyeckas (hopMysiaM H YpaBHEHHSAM 110 TeMe XHMHYECKHX peakLHii Ha OCHOBE IAHHBIX O
mepMOOUHAMUKA Y. «XHMHYECKAA TEPMOJAHHAMHKAY TenioBoM adpexre 0Gpa3oBaHng BELIECTB.

[TporHoIMpoBaTh BOIMOKHOCT NMPOTEKAHHA
XHMHYCCKHX peaKLum Ha OCHOBE MMCIOLIIHXCA
JHAHKH 110 XHMHYECKOH TEPMOIHHAMHKE.
OCylecTBIATL pacyerbl 10 XHMHYECKHM
thopmynam.

Hcnons3opars anropuiMel NpH pelieHHH 3a/1a4

76. Crkopocte CKopocTh XMMHYECKHX peakumii, ee XapakTepH30BaTh CKOPOCTh XMMHUHECKOH
XHMHYECKO# PeaKLmy. 3ABUCHMOCTB OT Pa3/iMuHbIX (JaKTOPOB: peakiHH.
3aKoH JeHCTBYIOIINX NPHPO/Ibl PEArHPYIOIHX BELIECTB, OOBACHATH 3aBUCHMOCTL CKOPOCTH
mace. KOHLIEHTPALIHH PEarupyiolnx BELIECTB, XMMIHECKOI1 PEaKilii OT pasiH4HBIX (AKTOPOB.

TEMIEpaTyphl, HATHHHA KATAIH3IATOPA, Noiand | PopMyIHPOBAThE 3aKOH JCHCTBYIOWNX Macc.
MOBEPXHOCTH pearHpylomux seuects. Peakumn | HaBmonate 11 ONMCEIBATE IEMOHCTPHpYEMELIE
TOMOTCHHBIE M FeTePOreHHble. 3aKoH OMbITEI
AeHCTBYIOLINX Mace,
JemouncTpaunu. 3aBHCHMOCTL CKOPOCTH
peaKLH OT NPUPOJLBI BELIECTB 1A NIPHMEPE
B3AHMO/EHCTBHA PACTBOPOB Pa3THYHBIX KHCIOT
OIMHAKOBO# KOHLEHTPALMH € OIIHAKOBLIMH
KyCOYKaMH (rpaHy/iaMi) WMHKA M OJIMHAKOBBIX
KYCOYKOB PajHbIX META/LI0B (MarHus, LIHHKA,
#eNe3a) ¢ pacTBOPOM COJAHOM KHCIIOTBI.
B3aumoaeiicTBue pacTBopoB cepHOil KHCIIOTHI ¢
pacTsopaMH THOCY/Ib(hATA HATPHUSA paITHYHOI
KOHLIEHTPALHH
71. 3aBHCHMOCTH IIpasuio Baut-I'ogga. [Tonsatre 06 3Hepriu OnpeaenaTh NOHATHA «TEMIEPATY PHBII




CKOPOCTH peakiiH oT

AKTHBALIHH K 06 JHepreTHYeCKOM npoduie

KO3 HLHEHT CKOPOCTHY, «IHEPTHA

TEMIEPATYpBI. PeaKLHH. akTupauuy, Popmyuposars npasuio Bant-
JlemoncTpaunn. Bsaumoneiictane pactsopos lodia.
CepHOMN KHCIIOTHI C pacTBOPaMH THOCY Ib(haTa OOBACHATH NPHUHHY YBEIHYEHHA CKOPOCTH
HATPHA Pa3HYHON TEMNEPaTyph! PEAKLMK MPH HATPEBAHHH.
Ha6:moaats H ONHCBIBATE AEMOHCTPHPYEMbIC
OMNBITHI
78. Katanus. Katanu3atopsl H KaTaiu3i. AKTHBHOCTE W OnpeaenarTs NOHATHA «KATAIHIN,
Kammampu. CCIICKTHBHOCTB KaTanHiaTopa. «KaraiaMiaTop», ((d)EpMCHT)). CAKTHBHOCTB®,
["oMoreHHBli 1 rereporeHHbli katanus. Pone «CEJICKTHBHOCTBY, «TOMOTEHHBIH KaTannin,
KaTalW3aTopoB B MPHPOJE H MPOMBILICHHOM «reTepOreHHbli KaTanuin,
npou3sojacTee. GepmenTsl kKak GHONOrHYECKHE OOBACHATL MEXAHHIM JIEHCTBHA KaTanu3aTopa.
KaTﬂJ’IlﬂaTOPH. OnMUCeIBATL MEXAHH3MBI rOMOr¢HHOro,
JemoncTpaunn. Pasnoxenue nepokcuaa reTeporeHHOro H (PepMEHTATHBHOTO KATATHIOB.
BO/10PO/1a C NOMOLLBIO HEOPraHHYCCKHX Habnonare 1€MOHCTPHPYEMBIC H
KAaTAIH3ATOPOB H NPHPOIHBIX 00BEKTOB, CAMOCTOATE/IBHO MPOBOIMMBIE OTBITHI,
cojlepakallliX Katanasy. Habnioaate XHMITMECKHE PEAKIIHK W ONKCLIBATH
Jlaboparopustit onbit 25, KatanutHueckoe MX C MOMOLLBIO POJHONO A3BIKA H A3bIKA XMMHH,
PAIOKEHHE NEPOKCHIA BOIOPOIA CoOmonars npasuia i npueMsl GezonacHoi
paboTbl ¢ XHMHYECKHMH BEILIECTBAMH H
nabopaTopHeIM 060py10BAHHEM
79. XuMHYEcKoe O6patuMele peaklii. XHMHYECKOE paBHOBECHE, | XapakTepu30BaTh XHMHYECKOE PABHOBECHE.
paBHOBECHE. KoncTanTta paBHOBeCHS. CpaBnuBaTh 00paTHMbIC H HeOOpaTHMbIE
Koncranra PacueTHbie 3a184H Ha PACYET KOHCTAHTHI peakuu. XapakTepH3oBaTh KOHCTAHTY
PaBHOBECHA. PABHOBECHS 10 PABHOBECHBIM KOHLIEHTPAIHAM PaBHOBECHA KaK KOJIHHECTBEHHYIO
BelEeCTB. PacueT paBHOBECHBIX KOHLEHTPALHHA XapakTePHCTHKY MOJOKCHHA XHMHHECKOTO
BELLECTB, €C/TH HIBECTHBI HCXOHBIC paBHOBECHA
KOHLCHTpAaLIHH BEUILECTB H KOHCTAHTa
PABHOBECHS.
80. [Tpunumn Jle TMpunimn Jle llarense. PapHoBecHsie dopmymuposats npunumn Jle Hlatense.
[Harense. COCTOSHMA: YCTOHYHBOE, HEYCTOHYHBOE, XapakTepH30BaTh THITbI PABHOBECHBIX CHCTEM.
Geapazauunoe. CMelIeHHEe XMMHYECKOTO OOBACHATEL 3aBUCHMOCTD M0/10KEHNA
paBHOBECHA oA AeiicTBHEM Pa3s/IHYHBIX XHMHYECKOro paBHOBECHA OT pa3/IHYHbIX
(hAKTOPOB: KOHLIEHTPALWH PEar¢HTOB HIIH (akTopoB.
MPOJIYKTOB PEaKLIHH, JaBJICHHA, TEMIIEPATYPhI, [Npeacka3biBaTh HANPABIEHHE CMELLEHHA
Posk cMelieH!s paBHOBECHA B XHMHYECKOrO PaBHOBECHA NMPH H3MEHCHHH
TEXHOJIOTHYECKHX MPOleccax. ycnoBHil nposeicHHA 06paTHMOi XUMHUECKOT
PacueTHbIe 321a4H HA PACYET PABHOBECHBIX PeaKLHH.
KOHLEHTpaLKii BEMIECTB, €CIH H3BECTHBI Hab:monare 1eMOHCTPHPYEMBIE OlILITHI.
MCXO/IHBIE KOHLEHTPALMH BEILCCTB M KoHcTanTa | [HaGmoaaTe XMMUYECKHE PEakilMH H ONHCHIBATL
paBHOBECHA. HX C [IOMOILBIO POJIHOTO A3BIKA H A3BIKA XHMHH
JlemoHcTpannHn, 3aBHCHMOCTD MOIOKEHHA
paBHoBecus B cicteme 2NO2 « N,O, ot
TEMIIEPaTyphI
81 KTHYECKA PelucHue SKCepHMEHTAIBHBIX 3a/1a4 Ha [TpoBOAITE XHMHYECKHH JKCICPHMCHT 110
paGora Ne 9. onpe/enenne GakTopos, BANAIOMNX Ha onpejeneHHo (HakTopoB, BIAHAIOUINX Ha
«CropocTs CKOPOCTB XMMHYECKOH PeakiiiH | M00KeHHE CKOPOCTH XHMHYCCKOH PeakUHH H NONIOMKEHHE
XHMHYECKHX XHMHYCCKOIro paBHOBECHA XHMMHYECKOIro paBHOBCCHA. l'lccnenonan
peakuuii, YCNOBHA, BIHAIOILIHE HA CKOPOCTh XHMHYECKOH
Xumuueckoe peakumu. Mcenenosars yCIOBHA, BIHAIOLLHC HA
BHO », IOIOKEHHE XHMHYECKOIO PaBHOBECHSA.
Habnionats 4 ONHCLIBATL CAMOCTOATENBHO
NPOBOAHMBIE ONEITLI € NOMOULLIO POHOTO
A3bIKA ¥ A3bIKA XHMHH. JlenaTs BbIBO/1bI 1O
pe3ynbTaTaM NPOBEACHHBIX XHMHYECKHX
oneitos. CobmonaTL npasuia v NpHEMbI
Gezonactoit paboThl ¢ XHMHUECKHMH
BELIECTBAMH H 1a0opaTopHBIM 000pYI0BAHHEM
82. Honnoe Honnoe npousseeHne Bojkl. Boaopoameii XapakTepH30BaTh HOHHOE MPOH3BEACHHC BOJILI,
[IPOH3IBEICHHE BO/IbI. nokasarens (pH) pactsopa. Pacuer pH BO/IOPO/IHEIT NOKA3aTEb.
Boaopoaetii PACTBOPOB CH/IBHBIX KHC/IOT M 110N, [Nposoants pacuet pH pacTBOpoB CHABHBIX
nokasarens. PacueTnsie 3a1a4u Ha Haxoxaenne pH IEKTPOINTOB. DKCNEPUMEHTAIILHO ONpee/inTh
pacTBopa CHJIBHOM KHC10TBI H CHJILHOIO KMCIIOTHbCTb Cpelbl pa3iH4HbIX pacTBOPOB, B
OCHOBAHHA, €C/IH HIBECTHA WX KOHLEHTPALHA TOM uHcrie 11 B GbITy. JIeMOHCTPHPOBATh 3HAHKE
NpaBiJ OKa3aHHA NEPBO MOMOIIH NPH
nonazaHHuy Ha KOXKY pacTsOpoB € BLICOKHM H
Hu3kum pH
83. XHMHuecKoe PasHoBecHe B pacteopax. KoHCTaHTEI XapakTepH30BaTh XHMHYECKOE PABHOBECHE B
paBHOBECHE B AHCCOUMALIMH c1aGbIX YIEKTPOJIHTOB. pacTBopax.
pacTBopax. OnpeaensTe NOHATHA «KOHCTAHTa
JIMCCOLMALIHY,
Hcnons3oBath KOHCTAHTL JHCCOUHALMH 118
pacyeTa paBHOBECHOIo cocTaBa paCT'BOPDB.
[lpoBoanuTL pacueTsl N0 XHMHYECKHM
(hopMyaM M ypaBHEHUAM
84. XuMmuueckue [aneBanuueckuii 31eMeHT (Ha npuMepe OGBACHATE NPHHIN AeHcTBUA

HCTOYMHHKH TOKA.
DIEKTPOIIN3,

aneMenta Jlannang). XuMHUYECKHE HCTOMHHKH
TOKA: rJIbBAHHYCCKHC J/IEMCHThI,

r/ILBAHHYECKOrO 31EMEHTA, AKKYMY/IATOPA.
XapakTepizoBaTe XHMHUECKHE HCTOYHHEN




AKKYMY/IATOPEI H TOTUTHBHBIE 3/IEMEHTBI.
DNeKTPOXUMHYECKHIT paJL HANPSKEHNA
(AaKTUBHOCTH) METALIOB. DJIEKTPOIHI BOAHBIX
PAcTBOPOB 3EKTPOIHTOB. 3aKOHBI IEKTPO/IH3A

TOKA.
OnpenenaTe NOHATHA «AHOI» H «KATOI».
OnpenensTe NOHATHA «CTAHIAPTHBIT
INEKTPOAHBIH NOTEHLHATY H
«INCKTPOABHIKYIIAN CHIIA PCAKLIHKY.
XapakTepu30BaTh NEKTPOIN3 KAK
OKHCIIHTEILHO-BOCCTAHOBHTENBHBII npouecce.
OOBACHATL NPOLIECCHI, NPOTCKAIOLIHE 1PH
3EKTPO/IM3E PACIABOB H PACTBOPOB.
PackpbiBaTh NPakTHYECKOE 3HAMEHHE
J/ICKTPOJIH3A.

85. Obobwaionee Peinenue 3ana4 u BBINOJHEHNE YNPAXKHEHHI, CocTapaarh cpaBHHTeAbHbIE H 0006LaloULHe
noemopenue no 103BOJIAIOUINX CHCTEMATH3IHPOBATE U 0000MKTE | CXEMBI.
meme NoayH4eHHbIe 3HAHHA M0 Teme « TeopeTHyeckne [TpoBOANTE pacyeTsl N0 XHMHYECKHM
«Teopemuyeckue OCHOBbI XHMHH» (hopmynam ¥ ypaBHCHHAM PEaKLIHiA.

OCHOBbI XUMUUY. OcymecTBaTs NOIHABATENBLHYIO pedIeKCHIO B
OTHOIICHHH COOCTBEHHBIX JOCTHXKEHHHA B
MpoLiecce pemeHns yHeGHbIX i
MO3HABATENLHEIX 3a1a4
86. Koutpoabhas Kountpoas 3nannit no teme «Teopernueckne OcyIecTBIATE NO3HABATENLHYIO PeiIeKCHIO
Gora 0 TeM OCHOBBI XHMHH» OTHOLICHHH COOCTBEHHBIX JOCTHKEHHI B
«Teopernueckue MPOLIECCE PEIEHHA YUEOHBIX H
N » N03HABATE/IbHBIX 3aj1a4
TEMA 7. XUMHYECKAA TEXHOJIOTI'HA (7 4)

87. HayuHble NpHHLIKMEL OCHOBHBIE NPUHLNIBI XHMHHYECKOH TeXHONOTHH. | CHCTEMaTH3HpOBaTh 0OLIHE NPHHLIMIIEI
OpraHu3auHH OOG1ie Npe/ICTaBIeHHA O NPOMBILLIEHHBIX Hay4HOH OpraHH3alHH XHMHYECKOro
XHMHYECKOro cnocodax Noay4eHHA XHMHYCCKHX BEILECTB NpOH3BOACTBA
NpOH3BOJCTRA.

88. ITpon3BoacTBO [1poH3BO/ICTBO CEPHOM KHCIOTHI KOHTAKTHBIM XapakTepu30BaTh NPOLIECC NPOI3BO/ICTBA
CepHON KHCJIOTBI. cnocobom. Xumu3am npouecca. Coipbe i cepHoii KHCA0Thl. ONUCHIBATE KAKIYIO CTAIMIO

IPOM3BO/ICTBA CEPHOI KHCIIOTI. NPON3BOACTBA.

TexHonoru4eckas cxema npouecca, npoueccsl v | OOBLACHATE YCIOBHA NPOBEACHHA XHMHYCCKHX

annaparsl. peakiii, NekKalHx B OCHOBE NOTyHeHHS

JemoncTpaunn. Coipse /U4 IPOH3BO/ICTRA CEpHOI KHCIOTBI.

cepHO# KHCIOTe. MoJiens kHnauero cnos OnuceiBaTh XMMHYECKHE PEAKLIMH, JIexkalllHe B
OCHOBE MOTY4EHHSA CEPHOH KHCIIOTEI, €
MCMO/B30BAHHEM POJIHOrO A3BIKA H A3BIKA
XHMHH.
O0bACHATE cNOcoOk! 3a1HTHI OKPYKAOLIECH
Cpe/ibl ¥ YEI0BEKA OT NMPOMBILLIEHHBIX
sarpasHennii. Habmonats v onuceiBath
JIEeMOHCTPHPYEMbIE MaTEpHAJIbI

89. [lpon3BosicTBo ITpon3BoacTBO aMmuaka. XHMH3M npouecca. XapakTepH30BaTh NPOLIECC NPOH3BOICTBA
aMMHaKa. OnpezeneHne ONTHMATLHBIX YCIOBHI aMMHaka.

NpoBeaeHHA peakuHH. [IPHHLNIT LHPKYNSIMH 1 OOBACHATE ONTHMATBHBIC YCIOBHA 1{POBEJICHHA

€ro peaH3alusa B TEXHOJIOMHYECKOH CXeme XMMHUYECKHX PEaKLHii, Nexalux B OCHOBE
MONY4CHHA aMMHAKa.
OnHCeIBATH XHMHYECKHE PCAKLIMH, JICHKAILIHE B
OCHOBE MOJY4EHHA aMMHAaKa, ¢
MCITO/IB30BAHHEM POJIHOTO A3BIKA H A3bIKA
xumuH. OOBsACHATS CnocoGbl 3alUHTLI
OKpYyxKalowei cpeibl H 4ea0BeKka oT
TPOMBIIUICHHBIX 3arPAIHEHHIT

90. [TpoussoacTeo Merannyprua. YepHaa MeTanyprus. XapaxkTepH30BaTh NPOLECE MPOH3BOACTBA

HyryHa. [Tpou3BosicTBo uyryHa. JlomeHHslii npouece yyryHa. OnHCHIBATE XHMHYECKHE PEeaKiliH,
(chipbe, YCTPOHCTBO IOMEHHOM MEYH, XHMH3M JIeXKAllHE B OCHOBE MOTYUEHHA HYTYHA, C
npolecea). HCNOB30BAHHEM POIHOIO A3LIKA W A3bIKA
JemoncTpaunn, Xenesnaa pyaa xuMuH, OOBACHATE CNIOCOGH! 3AHTBI
OKpYXKarowieii cpe/ibl ¥ YeN0BeKa OT
NPOMBILLICHHBIX 3arpa3nenuit, Habmonars n
OIMHCHIBAThH JICMOHCTPHPYEMBIE MATCPHASLI
91. [Tpon3soacTBO cTaNu. [Tpon3BOACTBO CTATH B KHCIOPOAHOM XapaKkTepH30BaTh NPOLIECC MPOH3BOACTBA
KOHBepTepe W B anekTponeyax. lemoncTpaunn, | crani. ONHCHIBATE XHMHYECKHE PeaKiini,
O6pa3uwl cnnaBos *kee3a NealMe B OCHOBE MONYYEHHA CTATH, ©
HCIO/Ib30BAHHEM POIHOTO A3BIKA H A3bIKA
XHMHH. OOBACHATE CNOCOOLI 3AILHTHI
OKpYXKarowieii Cpe/ibl i 4eI0BeKa 0T
MPOMbIIIIEHHBIX 3arpsa3Hequii. Habnonats 1
OMHChIBATE JIEMOHCTPHPYEMbIe MaTepHallbl
92. ITpoMblttIeHHBI IlpomeliieHHas OPraHHYECcKas XHMHUA. CpaBHHBATL OCHOBHON H TOHKHIA

OpraHHYecKHi
CHHTE3.

OcHOBHOI 1 TOHKHI OpraHiYeckuii cuHTes.
Haubonee KpynHOTOHHAKHBIC IPOH3BO/ICTRA
OpraHH4eckHX coenHeHuit. [IponssoacTeo
metanona. [loayueHue yKCyCHOH KHCIOTHI.
[Monyuenue auerara uenmonoiel. Ceipbe a4
opraHuveckoii npomeimnedHocty. [TpoGnema
OTXOJI0B H NOBOYHBIX NPOYKTOB.

OpraHH4eckuii cHHTES.

XapakTepH30BaTh NPOLIECC NPOH3IBOACTBA
MeTaHoNa.

OnHceIBaTh XHMHHYCCKHE PEAKIHH, JICHAILIHE B
OCHOBE MOJY4CHHA MCTAHOMA, €
HCIIOIB30BAHHEM POJIHOIO A3BIKA H A3bIKA
XUMHH. OOBACHATE cNOCOOLI 3ANTEI
OKpPYKAIOUIEH Cpe/ibl U HeI0BEKa OT




TPOMBILLIEHHBIX 3ArpA3HEHHi.

93. Xnmuueckoe XuMHUECKOe 3arpA3HEHNE OKpyKalowel cpeibl | XapakTepn3oBaTh OCHOBHBIE (hAKTOPbI
JarpaiHeHue H €ro nocieacTsus. Dkonorus 1 npodiema XMMHHECKOro 3arpsa3HeHns OKpykatouei
OKpyHkalouei cpesl. oXpaHbl OKpy#aiolei cpesl. «3eneHas» XuMHa | cpebl. OnpeienaTs HCTOYHHKH XHMHYECKOTr0
«3eneHas» XUMHS. 3arpA3HEHHA OKPYKalolLei cpebl H

ApryMEHTHPOBAHHO MPE/NAraTh crnocodbl HX
oxpaHel, Onpe/Ie/aTh NOHATHE «3E/CHAA»
XHMHA. XapakTepu3osats 0OILHE NPHHLAIDI
«3ENEHOMH» XUMHH

TEMA 8. XUMHWS B TIOBCE/ITHEBHOM JKU3HH (5 v)

94, XHMHA NHLLK. Xumus numn. XKupsi, 6enku, yriesoasl, XapakTepH3oBaTh OCHOBHBIE KOMIIOHEHTbI
BHTaMHHBI, (pepMEeHTHI. PALMOHANBHOE NIUTAHHE. | NHLLH — OC/IKH, AKHPBI, YITICBO/AbI, BATAMHHbI.
IMumessie nodasku. IMuuiessie 106aBKH, HX OnucsiBaTh XMMHYECKHE PEAKIIMK, NEXKALIHE B
KﬂaCCHtI)HKaLlMJI. Banpemeuﬂblc H paspelICHHBIC OCHOBEC NOJIYMCHHA H3Y4aCcMBbIX BCIUIECTB.
nuuiesbie 100aBkH. OCHOBBI MHILEBOA XHMHH. KnaccHguumposaTh H XapakTepH3oBaTh
JlemoncTpannn, [Tuinessie kpacutenu nuessie Aobasxu. [ponaranauposars

310pOBLIH 00pa3 KHIHH.

Hcnonbsosars NOJYYCHHBIC 3HAHHA NPH
NPHMEHEHHH Pa3/IHYHBIX BELIECTB B Gmw,
HabmonaTh H ONMHCHIBATH JIEMOHCTPHPYEMBIC
MAaTepHaTbI

9s. JlekapcTBeHHbBIE XuMHa B Mesumte. [Tonatue o XapakTepH30BaTh Pojib XHMHH B COBPEMEHHOTT

CpeicTBa. (hapmaueBTHYECKOH XHMHH H (hAPMAKOIOrHH. MEJIMLIMHE, XapaKkTepu30BaTh 3a/1a4H, CTOAIHE
PaspaGoTka nexkapcts. JlekapcTBeHHBIE nepej papMaleBTHYECKOH XUMHEN H
Cpe/ICTBA, HX K1acCH(OUKALMA. thapmakonorueii.

[NpoTHBOMHKPOOHBIE CpECTBA KnaccuduumpoBaTts JleKapcTBEHHBIE CPe/ICTBA.
(cynbhaHuIaMHIHBIE TPENAPATHI H OcBauBaTh HOPMEI IKOJIOTHYECKOTO H
AHTHOHOTHKH). AHAIBTETHKH (ACTTHPHH, GesonacHoro o6palleHHs ¢ IeKapCTBEHHbIMK
AHATBIHH, MapaleTamMol, HapKOTHYECKHE npenaparamu. Henons3osarte nomyueHHble
ananbretHky). Baiymue cpeacrsa. [TpoGneMer, | 3HaHHA NPH NPHMEHEHHH IEKAPCTB.
CBA3AHHBIE C MPHMEHEHHEM JICKAPCTBEHHBIX [ponaranMpoBaTh 310pOBbIH 06pa3 KH3IHKU
npenapatos. Bpeansie npuBeIuKH U (PAKTOPLI,

pa3pyiiaiolHe 310poBbe (HIOHITOYHOE

noTpebIeHHE JKHPHOH MUILK, KYPEHHE,

ynotpelieHne ankoroas, HapKOMaH!A)

96. KocmeTnueckue u KocmeTtnueckue u napdroMepHble Cpe/IcTBa XapakTepu30BaTh KOCMETHYECKHE H
napdromepHsle napdiomephsie cpejacTsa. [lponaranamposarts
CpeACTBa. 3/10pOBbIii 06pa3 HHIHK

97. BuiToBas XHMHA. beiToBas xumua. [ToHATHE O NOBEPXHOCTHO- [porHo3upoBaTk NOC/IEACTBUA HAPYIIEHHHA

AKTHBHBIX BeliecTBax. MoIoIIKe H YHCTAILHE npasun Ge3onacHoil paboThi ¢ eAKMMH,
cpeactea. Orbenusaromme cpeacrsa. [Ipasuna rOpHOYHMH H TOKCHYHBIMH BEIIECTBAMH,
GezonacHoii paboTsl ¢ €KHMH, FOPIOYHMH H cpeacrsaMH ObiToBOH XHMHK. Henonb3osath
TOKCHYHBIMH BELIIECTBAMH, CPEICTBAMH MOTYYEHHBIE 3HAHHA NPH NPUMEHEHHH
GBITOBOM XHMHH, Pa3UYHBIX BELIECTB B ObITy.
Jemoncrpaunn. OrGenupanne TkaHeH. Habnioaats H ONHCHIBATE IEMOHCTPHPYEMEIE H
JlaGopaTopubiii onuiT 26, 3HAKOMCTBO © CaMOCTOATE/ILHO MPOBOIMMBIE OTIBITHI ¢
MOIOIIMMH CPE/ICTBAMH MOMOLLLKY POJHOTO A3BIKA H A3BIKA XMMHH.
[TponaranmpoBath 3/10pOBEIit 00pa3 KHIHH.
Cobmonats npasuia 1 npuemsl GezonacHoit
paGoThl ¢ XHMHYECKHMH BELIECTBAMH H
nabopaTopHbIM 060pY/I0BaHHEM

98. Koutpoasnas Kontpons 3nanuit 3a kype 11 knacca OcymecTBaAThH NOIHABATENLHYIO pehIeKCHIO B
pabora Ne 4. OTHOIIEHHH COBCTBEHHBIX JIOCTHXKEHHI B
«Hrorosas MpoLecce pereHns yHeBHBIX i
KOHTPOALHAS NMO3HABATEILHLIX 3a1a4

»,
TEMA 9. XUMHS HA CJIYVKBE OBIIECTBA (2 u)
99, Xumns B Xumus B ctpoutenscree. [unc. Hisects. XapakTepH3oBaTh BaYKHEHIIHE XHMHYECKHE

CTPOMTENLCTBE H

CE/IbCKOM XO038HCTBE.

Llemenr, Geton. Kneu. Ioabop onTHManbHbIX
CTPOMTE/BHBIX MATEPHAIOB B NPAKTHHECKO
JeATeIbHOCTH YenoBeka. MUHepantbHbIe H
opranuyeckue yjaobpenns. Cpeacrsa 3alluuThl
pactennit. [TecTHIMIBI: HHCEKTHLIH/BI,
repOuumasl ¥ GyHruumasl. PenenienTs
Jemoncrpaunn, Koniekims cpeicTs 3alHTel
pacTeHMi,

JlaGoparopustit oneir 27. Knen
JlaGopaTopubiit oneiT 28, 3HaKOMCTBO C
MHUHEPAIBHLIMH Y100PEHHAMH H H3Y4eHHe HX
CBOHCTB

BELLECTBA B CTPOHTENLCTBE (FHIIC, HIBECTD,
uemeHT, GeToH M ap.).

HCHOJ‘IB:{OB&TB MOTYHCHHBIC JHaHUA npu
NPHMEHEHHH PA3/IMMHBIX BELLECTB B ObITy.
Habnonare W ONHCHIBATE CAMOCTOATEIBHO
TPOBOAHMBIC OINBIThI C NOMOUIBIO POJIHOIO
A3BIKA W A3bIKA XHMHH.

Cobmonats npasuna v npuemsl GesonacHoii
paboThl ¢ XHMHYECKMMH BEILIECTBAMH H
nabopaTopHbIM 060pYI0BaHHEM.
Knaccuduimpopars MHHEpalibHbIE ya00peHHs
110 pa3HbIM OCHOBAHMAM. PaznuyarL oCHOBHEIE
MHHEPAJILHBIE (A30THBIE, KATHIHBIE,
docopubie) yao6peHns, packpbiBaTsL HX POIL
B MOBBILLICHHH NMPOH3BOJAHTE/ILHOCTH CEeNbCKOro
Xo3siicTea. XapakTepH3oBaTh H
K1accH(HUMPOBAThL CPE/ICTBA 3ALLHTEI
pacrennii. Mcnonb308aTh nonyyeHHEIE IHAHHS




NpH NPHMEHEHHH PA3/IHYHBIX BELIECTB B OBITY.

100. | Heoprauuueckue Crekno, ero Buasl. CHnnkarHas XapakTepH30BaTh pasiHuHbIE BH/IbI CTEKA.

MaTepHaIbI. TIPOMBILIIEHHOCTD. XapakTepH30BaTh TPAJAHUHOHHLIE H
Kepamuka. TpaIMUHMOHHBIE W COBPEMEHHBIC COBPEMEHHbIE KEPAMHYECKHE MATEPHAIbI.
Kepamuueckue Marepuaisl. CBepxnposo/iaian XapakTepH30BaTh KEPMETbl H MATEPHA/IbI C
kepamuka. [TonaTHe 0 KepMeTax W MaTepHanax ¢ | BbICOKOH TBepAOCTbIO. ONHCEIBATE XHMHYECKHE
BBICOKOH TBCPAOCTRIO. PECaKiHH, ICKAHE B OCHOBE MOMYUCHHUA
JlemoncTpanuu. Kepamuteckue H3yuaeMbIX BELIECTB.
matepuaiel. LipeTHble cTekna Hcnone3oBarte NOay4EHHEIE 3HAHWA NPH

NPUMEHEHHH PAIIHYHBIX BELIECTB B ObITY.
Habmonares 1 ONKCLIBATE IEMOHCTPHPYEMBIE
MaTepHabl

TEMA 10. XUMHSI B COBPEMEHHOI HAYKE (2 u)

101. | Meroponorus 1 MeTo/1010rHs HAYMHOTO MCC/IEZIOBAHMA. XapakTepH30BaTh Hay4HOE MO3HAHME,
Hay4HOro Hayunsie MeTons! noznauns 8 xumun. Cyonext BBIIE/ATL CYOBEKT H O0BEKT HAYYHOTO
HCCIIE/I0BAHHS. 1 00BEKT Hay4HOro nosHanus. ITocraHoBka NO3HAHMUS.

npotaeMel. CO0p HH(OPMAalIHK H HAKOTUIEHHE XapakTepH30BaTh 3Tanbl HAYYHOTO
(akto, IHNOTE3a W €€ IKCNEPHMEHTAIbHAR HCCIICIOBAHMA.

npoBepKa. XapakTepn3oBaTh XHMHHECKHI IKCNEPHUMEHT
Teopernyeckoe 00BACHEHHE MOTYHEHHBIX KaK BEJIYIIHI METOJ1 HAYUHOrO MO3HAHMA B
pesyasTatoB. Unaykumua U 1eaykuus. XHMHH.

DKCNepUMEHTATbHAA IIPOBEPKA MOMYHEHHBIX
TEOPETHYECKHX BBIBOJOB C LEIBIO
pacnpocTpaHeHus HX Ha Bosiee IWHPOKHI KpyT
00BEKTOB.

XHUMHYECKHTT aHANN3, CHHTE3, MOJIENTUPOBAHHE
XHMHYECKHX NMPOLECCOB H ABNCHHI KaK METO/1bl
HAy4HOTO MO3HAHKS.

HanoctpykTypsl. CoBpeMeHHbIE (PHIHMKO-
XHMHYECKHE METO/Ibl YCTAHOB/IEHHA COCTABa M

CTPYKTYPBI BELLECTB

[Mones3osarscs HCTOMHHKAMI XHMHYECKOil
unopmaumu. [Tabnonats H onuckiBaTh
JIEMOHCTPHPYEMbIE MaTepHATIbI

Herounnkn xumuueckoii nupopmaumu. INonck
XHMHYECKOH HHDOPMALIMH 10 HA3BAHHAM,
HIeHTHOHKATOPAM, CTPYKTYPHLIM (hopmynam.
PaGoTa ¢ 6asamMi JaHHBIX,

Jemouncrpauun. [Ipumepsl paGotei ¢
XHMHUYECKHMH 0a3aMH JIAHHbLIX

102. Hetounuku 1
XHMHYECKON
HH(OpMaLHH.
Hroroseiit ypok.

KpuTepi# oueHKH 0TBETOB y4allHXcsl

KpHTepHn oleHKH YCTHBIX OTBETOB yYalllHXCH

YeTHBI ompoc ABIAETCA OJHHM H3 OCHOBHBIX crnoco0OB ydeTa 3HAHMH YuyalMXCs [0 TNPEAMETY.
Pa3zBepHyThIif OTBET NOMKEH MNpeACTaBNATE co00if CBA3HOE, NOTHYECKOe, MOCNe[oBaTensHOe coobiieHWe Ha
3alaHHYI0 TeMY, [TOKa3bIBaTh €r0 YMEHHE IPUMEHATh ONPEIe/ICHHS, IIPABHIIA B KOHKPETHBIX CIyYasX.
O611e HOPMBI OLIEHWBAHHUSA YCTHRIX OTBETOR yHallluXCs:
OTMeTKa «5» BBICTABJAETCHA, ©CJIM MOMHO W3NaraeTcs U3ydaeMblil MaTepuan, NaeTcs MPaBHIILHOE OlipelleNieHune
NpeAMETHLIX TNOHATHH; oOHapyXuBaeTcAd MNOHMMaHHE MaTepuana, OOOCHOBBIBAIOTCA CYXJIECHHA, Yyualluiics
NEMOHCTPHPYET crnocoOHOCTh NPUMEHHTE MOJNYYEHHbIE 3HAHMA HA MPaKTHKE, NPHBECTH MPHMEPbI HE TOJILKO M3
chﬁl-mxa, HO K CaMOCTOATECJILHO COCTABJICHHBIC, yqau.mﬁcx H3jlaraeTt MarepHajl nocjieaA0BaTC/JILHO € TOYMKH 3pEHHA
NIOTMKH NpeIMeTa U HOPM JTMTEPaTYPHOro A3bIKa.
OtMmeTKa «4» BBICTABIACTCA, €CJIW YHaLHHCA JaeT OTBET, Y/AOBJETBOPAIOULIHI TeM e TpeOOBaHMAM, HTO M A
OTMETKM «5», HO fomyckaloTcs 1-2 omubkH, KOTOPLIE CaM e MCMPaBNAET, H 1-2 Hedo4eTa B MOC/IEI0BATEILHOCTH
H A3LIKOBOM O0(OPMJIEHHH M3/1araeMoro.
OtmeTka «3» BLICTABIAETCA, €CIH yuallliica oOHapyXHBaeT 3HAHWE U NOHWMaHHe OCHOBHBIX MOJIOKEHHH JaHHOM
TEMBI, HO M3/1araeT MaTepHasl HEMoJHO M [0MYCKAeT HETOYHOCTH B ONpPEJENIeHWH MOHATHI WIH (QOPMYIUPOBKE
NpaBuJl, MOHATHI, HE YMeeT A0CTaTO4YHO ry0OKO M J0KasaTeslbHO O0OCHOBATh CBOM CYXJECHUS W NPHBECTH CBOM
prHMpr]; uilaraet MaTepHal HErocC/ICA0BATE/ILHO H I0MYCKAET OIIHOKH B A3BIKOBOM o¢opmnemm H3jlaraemoro.
OrtmeTka «2» BBICTABJIAETCA, €CAM Yydaluuiics oOHapykuBaeT He3HaHMe Oonbllell 4acTH COOTBETCTBYIOLIETO
pasiena M3yuaeMoro marepuaia, A0myckaeT omuOkH B ()OpMYTHPOBKE OlIpe/ieNleHHi H 1paBWJl, HCKaKaeT HX
cMbici, OecrnopafoyHO U HeyBepeHHO u3naraeT Matepuan. Ouenka «2» oTMe4aeT Takue HeJO0CTAaTKH B MOArOTOBKe
ydallerocs, KOTOpble ABJIAIOTCA CEPbE3HBIM MPENATCTBHEM YCTIELIHOMY OBJIaJIEHHIO MOCNEAYIONIHM MaTepHAaIOM.

KpHTepnu OLeHKH CAMOCTOATENbHBIX H KOHTPOJIBHLIX paGoT

OtmeTka «5» CTABHTCA, CCIIH YYCHHK:

. BhINONHUN paboTy Ge3 omuOOK U HelO4ETOR MM JomycTHn He Gonee oJHOrO Henouéra (T.e. BLIMOMHMIL
paboty Ha 85-100%).

OtMeTka «4» CTaBHTCSA, €CIH YYEHHK BRIMOTHILT paGoTy MOJHOCTRIO, HO JOMYCTILI B HEil:

* He Oonee oHOM Herpy0oii OKOKH W OIHOTO HEOUETA;




» 1M He Oonee nBYX Heou€éToB (T.e. BINonHUN paboty Ha 71-84%).
OtmeTka «3» CTAaBUTCA, €CIH YHEHUK NPABUIBLHO BHIMOIHII HE MEHEe MOJNIOBHHLI paGOTHl WK A0MYCTH:

¢ e Gonee 1Byx rpy0bIx o1HGOK;

i He Gonee onHOI rpy6oii u oHO# Herpy6oil OLIMOKH H OIHOTO HEIOUETa;

’ He Gonee ABYX-TpEX HerpyObIX oLMGOK;

. He Oonee oHOM Herpy0oit OIHGKH W TPEX HEOUETOB;

. HJIH MIPH OTCYTCTBHHW OLIMOOK M TPEX HEIo4eTOR (T.e. BeiMonHuI paboty Ha 50-70%).

OTtmeTka «2» CTABUTCSH, €CIIH YUEHHK:

* JOMYCTUN YHCNIO OWMOOK W HEJOYETOB, NPEBOCXOAALLMX HOPMY, MPH KOTOPOH MOXKET ObITh BLICTABIEHA

OLIEHKa «3»;

. W/IH €CJIM NPaBHJIbHO BBIMOTHHI MEHEE NOOBHHAI paBoThl (T.€. BbINOIHKA paboTy Ha MeHee ueM 50%).
Kpurepnu ouleHKH caMOCTOATENLHBIX H KOHTPOJILHBIX paloT B TecToBOI dopme

OtmeTka «5» - BepHbIX 0TBeTOB 85-100% OT MakcHManbsHOH cCyMMBI Gaios

Otmerka «4» - BepHbIx oTBeTOB 71-84% OT MakcHManbHOH cymMMBl Gaios

Ormetka «3» - BepHbIX 0TBETOB 50-70% OT MakcHMaIbHOMH cyMMBI GaioB

OtmeTka «2» - BepHLIX 0TBeTOB MeHee 50% OT MakCHMalbHoH CyMMBI Gaos.

Kpurepun ouenkn 1a60paTopHBIX H NpakTHYecKuX pabor

Otmerka «5»: paboTa BBINOJHEHA MOMHOCTBIO; CHENAHBI MPAaBHIbHbIE HAOMIOAEHHSA W BLIBOMBI, IKCTIEPUMCHT
OCYUIECTBJIEH MO I1aHy, C YYeTOM TEeXHHKH Oe3omacHOCTH W npasun paloThl C BEulECTBAMH H npuGopamy;
NPOAB/IEHB! OPraHH3allMOHHO - TPY/IOBbIE YMEHHs (MOJAepAKHBaeTCA YHCTOTa pabouero Mecra, MOpPSAOK Ha CTOJIe,
IKOHOMHO HMCIO/B3YIOTCS PEAKTHBEI).

OtMmetka «4»: paoTra BbINOJHEHA, CIENaHbl NpPaBUNIbHbIE HAGMIONEHMS 11 BLIBOJLI; JKCIIEPHMEHT BBIMOIHEH
HEIMOJIHO WK HaONI0Ial0TCA HeCcylIeCTBEHHbIE OIHOKH B paboTe ¢ BellecTBaMH W npubopamu.

OrmeTtka «3»: OTBET HenonHbIM, paboTa BeIMOJHEHAa NPaBHILHO HE MEHEe YeM HaroNOBHHY, /OITyIUeHA
cyluecTBeHHas omuOKa (B Xoae sKkcrnepumeHTa, B o0bAcHeHWH, B odopmieHun pabotsl, no TEL mpu pabore ¢
BELleCTBAMM U MpHOOpaMH), KOTOPYIO y4alluiics HCMpaBaseT 1o TpeGOBAHUIO YUHTEIS.

OrmeTka «2». momylleHbl ABe WiIH Oojiee CyllecTBeHHble OWMHOKM (B X0Je JKCNepHUMeHTa, B OOBACHEHHH, B
odopmnenun pabotel, no Th npu paGote ¢ BemiecTBaMi W NPpHOOPaMH), KOTOPBIC YYALIHACS e MOXET HCIPABHTE.
OueHka TecToBO#H paboThI

B cpenHem 3BeHe IKajiel nepesoja OalioB ONpeleNfloTCSs B COOTBETCTBHH C MNpeAMETHOI crneunHKCH,
ocobeHHocTAMH 3anaHuil. OpHEHTHPAMH /U1 YCTAHOBICHMA LIKAJILI CITYXKAT:

. KPHTEPHH OLIEHKH CAMOCTOATE/IbHBIX H KOHTPONBHBIX paboT.
» K&kl epeBo/ia NepBHYHBIX 6a/I0B B OTMETKH No nATHOaIbHOI wKane as nposeaenus O3,




