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MNOACHUTEJIbBHASA 3ANTUCKA

Pabouas nporpamMma no XuMum 11s 8-9 K1accoB COCTABIEHA B COOTBETCTBHH C (enepanbHLIM rocy1apCcTBEH-
HBIM 00pa3oBaTe/bHbLIM CTAHIAPTOM OCHOBHOrO 06uIero 0Gpa3oBaHus, YTBEPXK/ICHHBIM MpHKazoM Munobpuayku PO
or 17.12.2010r. Ne1897 (B pen. [Tpukasa Muno6puayku P® ot 29.12.2014 Nel644), 3a ocHoBy paGoueii nporpamMmbl
B3ATa MporpaMMa Kypca XMMHH 114 8-9 kimaccoB 06uieo6pa3oBaTeNbHbIX yupekaeHuii, omyGIHKOBAHHAS H3aaTeNh-
crBoM «[Ipoceemenne» B 2013 roay (Fapa H.H. Xumus. PaGoune nporpammsl. [Ipeamernas nuuus yueGuukos I'.E.
Pynsuruca, @.I'. ®enpamana. 8-9 knaccel: nocobue 1a yuutenei obuieoGpaszosat. opranusaunit\ H.H. I'apa — 2-e
3., nomn. — M.: IpocBeuienue, 2013. -48c.), paGoueli nporpaMMbl BOCIIHTAHMUS.

Henn nayuenusn yue6uoro npeamera « XumMus» Hanpap/ieHbl:

- Ha 0cB0eHUe BAJNCHEeHWUX 3Hanulli 00 OCHOBHBIX MOHATHSX W 3aKOHAX XMMHH, XHMHYECKO CHMBOJIHKE;

- Ha 0nadenue ymenusmu HabmoaaTh XUMUYECKHE SIBNICHUS, MPOBOAHTE XHMHYECKHI] 3KCMEPHMEHT, MPOH3BO-
JAMTh PAacueThl HA OCHOBE XHMHUYECKHX QOPMY. BELIECTB H YPABHEHHI XUMHYECKHX Peakiinii;

- Ha paseumue NO3HABATE/IbHBIX HHTEPECOB H HHTEIUIEKTYabHLIX Crioco0HOCTel B MpoLecce NpoBeieH s XH-
MHYECKOro 3KCNEPHMEHTA, CaMOCTOATEIbHOTO NPHOOPETEHHA 3HAHWI B COOTBETCTBHMHU C BOZHHKAIOMIMMH K H3HEHHbI-
MH NOTPeOHOCTAMM;

- Ha éocnumarue OTHOMIEHHA K XHMHH KaK K OZIHOMY M3 (YHaMEHTANBHEIX KOMIIOHEHTOB €CTECTBO3HAHUS H
3/IEMEHTY 06LIeueIOBEHECKOl KyIbTYphI;

- Ha npUMeHenue NonyueHHvlX 3nanuu u ymenutl JUiA 6€30MACHOrO MCMOTL30OBAHHS BELIECTB M MaTepHasoB B
ObITy, Ce/IbCKOM XO3AKCTBE M HA MPOM3IBOACTBE, PEIEHHs NPAKTIYECKUX 3a/1a4 B MOBCEAHEBHON KUIHH, npeayrpe-
KICHHUA ABNICHHH, HAHOCALMX BPE/l 310POBhIO HENOBEKA H OKPYKaIOLIEe Cpee.

3apaun obyuennsi, OnHOH W3 BakHeHIIMX 32424 OCHOBHOTO 0OLIEro o0pa3oBaHuA ABACTCA MOJrOTOBKA
0DYHIOIIHXCSA K OCO3HAHHOMY H OTBETCTBEHHOMY BBIGOPY KHIHEHHOTO M MPODECCHOHANBHOTO MyTH. O6yuarouimnecs
AOTKHEI HAYYHTBCA CAMOCTOATE/LHO CTABHTh LIEJIH H ONPEENATh MYTH X JOCTHXEHHS, HCIONL30BaTh MPHOGPETEH-
HBIH B ILKOJIE OMBIT B peabHOM X H3HH, 32 paMKaMH y4eGHOro npouecca.

YueGHo-MeTOAHYCEKHIT KOMILIEKT, HCNOJIB3YEMBbIIl 119 10CTHKEHHS MOCTABIEHHOM 1eTH
Yuebno-meroauyeckoe ofecneydenne Kypca XHMHH OCHOBHOI obmeobpazoBaTe/bHOI KOJbI

8 kaace

l; Pyasutuc 'E. Xumua: 8 kn.: yue6. ana o6weobpazosar. yupeskaennii/I. E. Pymuruc, ®. I'. Denba-
maH. — M.: [TpoceelueHue.

2 lapa H.H. Xumns. PaGoume nporpammsi. [lpeamernas nuuns yueGuukos TI'.E. Pynsutuca, @.T.
®enbamana. 8—9 knaccel/H. H. Tapa. — M.: [Mpoceeuenue.

3. Paneuxuii A. M. Xumusa: nunakruyeckuit marepuan: 8—9 w1 / A.M. Pageuxuii. — M.: [Ipocse-
LIeHHE. _

4, I'apa H. H. Xumus. Vpoku: 8 kn. / H.H. 'apa. — M.:ITpocseuienne.

9 kaace

. Pynsuruc I'E. Xumua: 9 xn.: yue6. mns obumeobpasosar. yupesxaenuii/T. E. Pynauruca, @. T, Genp-
nmaH, — M.: IpoceeuieHue.

2 I'apa H. H. Xumns. PaGouue nporpammel. [lpeamernas nuuus yueGuuxos I E. Pymautuca, @. I
®ensamana. 8—9 knaccel /H.H. Tapa. — M.: Ipoceeniene.

3. Pajgeukuii A. M. Xumus: aunaktudeckuit Mmarepuan: 8—9 kn. / A. M. Pageukuii. — M.: IMpo-
CBELLEHHE.

4. "apa H.H. Xumus. ¥Ypoxu: 9 kn. / H.H. 'apa. — M.: I[1pocsewene.

KoauvecTBo yueGubix 4acoB, Ha KoTopbie paccuntana PaGouas nporpamma
Jannas paGouas nporpamma peanusyercs B yueGHUKaxX 118 06uieo6pa3oBaTesbHbIX yupexaenuit asTopos I'. E. Pyn-
sutnca, @. I'. Genbamana «Xumus. 8 knace» u «Xumus. 9 knace». PaGouas nporpamma paccuura-Ha Ha 140 u B ron
(2 4 B Heemo).

HasBanue Knace Kosanyecrso IpakTH4eckne
Kypca YACOB paborsl
Xumus 8 knacc 70 6
Xumus 9 knacc 70 7

INJIAHHPYEMBIE PE3YJIbTATbI OCBOEHHUS YYEBHOI'O MPEJMETA « XUMMW5I»
H3ydenne XHMHH B OCHOBHO/ UIKOJE Ma@T BOIMOKHOCTb AOCTHYDL CAEAYIOUIHX PE3YJIbTATOB B HanpaBneHuH JIny-
HOCTHOrO PasBUTHS:
1) BOCNATAHNE POCCHICKOH rpa/1aHCKOii HASHTHYHOCTH: NATPHOTH3MA, OOBH K yBakeHHA K OTeuecTBY, YyB-
CTBA rOpPJOCTH 3a CBOKO PO/IMHY, 3a pOCCHHCKYI0 XHMHYECKYIO HAYKY,
2)  GopmHpOBaHHe LENOCTHOrO MHPOBO33PEHHUS, COOTBETCTBYIOILEr0 COBPEMEHHOMY YPOBHIO Pa3BHTHA HAYKH U
00uIeCTBEHHON MPAKTHKH, & TAKXKE COLMATBHOMY, KyIbTYPHOMY, A3bIKOBOMY M JLyXOBHOMY MHOroo6pa3Hio COBpe-
MEHHOTO MHpa;




3)  ¢opMHpoBaHHE OTBETCTBEHHOI0 OTHOLIECHHSA K YYEHHMIO, TOTOBHOCTH H CNIOCOOHOCTH K CaMOPa3BHTHIO 11 CAMO-
o0pa30BaHHI0 HA OCHOBE MOTHBALMK K 00Y4eHHIO U M03HAHMIO, BEIOOPY npoduiasHoro o6pa3oBanus Ha OCHOBE MH-
(bOpMaLIHH 0 CYIECTBYKWOIIHX npotbeccuﬂx H JIHYHBIX lTpOL’peCCHUHBJ'ILHLIX HPCJIHO‘!TCHHﬁ, OCO3HAHHOMY MOCTPOCHHIO
HH/IHBHYa/IbHOH 00pa3oBaTe/IbHOM TPAEKTOPHH C Y4ETOM YCTOHYMBBIX MO3HABATEIbHBIX HHTEPECOB;

4) (opMHpOBaHHE KOMMYHHKAaTHBHOH KOMNETEHTHOCTH B 00pa3oBaTeNbHOMN, OGIIECTBEHHO MONE3HOH, yueGHo-
HCC/e10BaTeIbCKOM, TBOPYECKOH U IPYTHX BUAAX IEATENLHOCTH,;
5) (opMHpOBaHHE MOHUMAHHUA LIEHHOCTH 3710poBoro M GesonacHoro o0pasa KU3HH; YCBOEHHE MPaBU/I HHANBHIY-

a7bHOrO M KOJUIEKTHBHOTO 0€30MacHOro MoBeAEHHA B YPE3BBIYANHBIX CHTYaUMAX, YIPOXKAOIIMX JKH3HH H 3110POBBIO
nmoaei;

6) (opMHpOBaHHe MO3HABaTENbHOH H HHOOPMALMOHHOI KyIbTYphl, B TOM YHClle Pa3BUTHE HaBBIKOB CaMOCTOMA-
TeNkHOH paboTsl

¢ y4eOHBIMU NOCOOHSAMH, KHHIaMH, JOCTYIHbLIMH HHCTPYMEHTAMH W TeXHHYECKHMH CPeICTBaMH MH(OPMaLMOHHbIX
TEXHOJIOTHI;

7 (OopMHpOBAaHHE OCHOB IKOJIOrHYECKOro CO3HAHMA HAa OCHOBE MPW3HAHWA LICHHOCTH JKH3HH BO BCeX e mposs-
NeHUAX H HeoOXOIHMOCTH OTBETCTBEHHOT0, OepeKHOro OTHOLIEHHA K OKpYXatoleii cpene;

8) pa3sBUTHE NOTOBHOCTH K pPELIEHHKO TBOpYECKHX 3aja4, YMEHHA HaXOJHTL aJleKBATHLIC crocolbl MOBEACHUA M
B3aHMOJIEHCTBHA C napTHEpaMH Bo BpeMaA yueOHoH U BHey4eOHOIl 1eATeIbHOCTH, CIOCOOHOCTH OLEHHBATh NpobneM-
Hble CHTYAlMH H ONEpaTHBHO NMPHHHMATh OTBETCTBEHHBIE PEeleHHA B PA3IHYHLIX NMPOAYKTHBHBIX BHAAX JCATC/IBLHO-
cTH (yqe0Has NOMCKOBO-HCCNEIOBATENLCKasA, KITyOHasA, MPOeKTHasA, KPYKKOBAA U T. I1.).

MeTanpeaAMeTHLIMH pe3ylbTaTAMH OCBOGHMS OCHOBHOH 00pa3oBaTebHONM nporpaMMel ocHOBHOro ofuiero obpaso-
BAHHA ABNAIOTCA:

1) OBJIAJIEHHE HABBIKAMH CaMOCTOATENBLHOTO MPHOOpPETeHHA HOBBIX 3HAHWH, opraHM3auHM yueOHOH nesTenbHO-
CTH, NNOHCKa CPEeACTB eé OCYILUECTBJICHHA,

2) yMeHHe MIaHUPOBATh MYTH AOCTHXKEHHA LieJiel Ha OCHOBE CaMOCTOATENBHOTO aHAJTH3a YCJIOBHIT M CPEICTB HX
JOCTHXEHMUA, BBIJENATh aNlbTEPHATHRHbIE COCOOE! I0CTHXEHHS LieNH U BeIOupaTh Haubonee 3 dekTHBHLIN crocod,
OCYLIECTBIATH [03HABATENbHYIO Pe(IeKCHIO B OTHOLIEHHH JAEHCTBHH MO pelleHo YueOHBIX M MO3HaBaTe/ILHBIX 3a-
Jad;

3) YMEHHEe NMOHHMaThb npoﬁneMy, CTaBHTb BONPOCHI, BBIJIBUIaTh F'HNOTE3Y, AaBaTh ONPENC/ICHUA MTOHATHAM, Khac-
cuduuMpoBaTh, CTPYKTYPUPOBATh MaTepHall, MPOBOANHTE IKCIIEPHMEHTBI, apryMEHTHPOBaTh COOCTBEHHYIO MO3HLHIO,
(hopMyIHpOBAThL BEIBOJB! H 3aKIIOYEHHS;

4) YMEHHE COOTHOCHTb CBOM JEHCTBHA C IUIAHMPYEMBIMM PE3yJbTaTaMH, OCYIIECTBIATL KOHTPONb cBoeil Jed-
TENBHOCTH B TPOLIECCE NOCTHKEHHA Pe3y/bTaTa, ONpeaenaTh crnocobbl AeHCTBHIA B paMKaX IMPEANOKEHHBIX YCIOBHI
1 TpeGoBaHHH, KOPPEKTHPOBATL CBOM JIECTBHA B COOTBETCTBUH C H3IMEHAIOLIEHCS CHTYyaLMe;

5) (opMHpOBaHHE M pa3BUTHE KOMMETEHTHOCTH B OONACTH HWCMONB30BAHMA HHCTPYMEHTOB M TeXHMHECKHX
cpeacTB MH(OPMALMOHHBIX TEXHOJOTHH (KOMIMBIOTEPOB I NPOrpaMMHOro obecrneueHns) Kak MHCTPYMEHTaILHOI oc-
HOBBI Pa3BHTHA KOMMYHHKATHBHBIX W NMO3HABATCJIbHBIX YHHBEPCAJIBHLIX y‘{CGHhIX .E[EﬁCTBI‘lﬁ;

6) ymeHue cO31aBaTh, INPHUMEHATH M 1peoOpa3oBLIBATH  3HAKH

M CHMBOJILI, MOJIC/TH H CXEMBI JUIA pelieH!s yueOHbIX U Mo3HABaTEIbHbIX 3a/1a4;

7 yMeHHe M3BIeKaTh WH(OPMALMIO M3 pa3IMYHBIX MCTOYHMKOB (BKJIKOYAs cpeicTsa MaccoBoil MHdopmatliy,
KOMMAKT-JIHCKH y4eOHOro Ha3HaueHus, pecypcel MHTepHeTa), cBOOOIHO MOIL30BATHCA

CNpPaBOYHOI TMTEPATYpOif, B TOM YHC/E M HA NEKTPOHHLIX HOCHTESIX, coboaaTh HOpMbl HHPOPMALMOHHOMH 130H-
paTeNnbHOCTH, ITHKH;

8) YMCHHME Ha NPAKTHKE MOJL30BATHCA OCHOBHBIMI JIOTHYECKUMH npnémaMu, MCTOdaMH HHGJ'IK)IICH]!H, MOJIETH~
poBaHus, 00bACHEHHU, pelieHns Mpodiem, TPOrHO3HPOBAHHSA H JIp.;

9) YMeHHe OpPraHH30BATh CBOK) JKH3Hb B COOTBETCTBHH C TPEICTABIEHHAMH O 3/10pOBOM 06pa3e KH3IHH, MPpaBax U
0643aHHOCTAX FPaXIaHHHA, LEHHOCTAX OLITHA, KYJIBTYPEI H COLHATEHOTO B3aHMOIEHCTRIS,
10) YMEHHE BbINOJIHATL MNO3HABATE/ILHLIE W NPAKTHYECKHUE 3a/1aHHA, B TOM YHUCJIE TNPOEKTHLIC,

1) YMEHHE CaMOCTOATEILHO H apryMEHTHPOBAHHO OLEHHBATh CBOM JEHCTBHA M JEHCTBHA OJHOKJIACCHUKOB, CO-
JepKaTeslbHo 000CHOBBLIBAsA MPABMILHOCThL HJIH OMIMOOYHOCTL pe3ynbTaTa W criocoda AeiicTBHA, aJleKBaTHO OlEHH-
BaTh OOBEKTHBHYIO TPYAHOCThL Kak Mepy (hakTHUECKOro WM MpeArnosaraéMoro pacxo/a pecypcoB Ha peileHue 3a/a-
UM, @ TAKXKe CBOM BO3MOXHOCTH B JIOCTHXKEHHH LIeNIH onpe/ieNEHHOM CI0KHOCTH;

H ymeHue paboraTe B rpynne — 3(Q(eKTHBHO COTPYAHHYATh B3aUMO/EHCTBOBATE HA OCHOBE KOOPAMHALIMW pa3/inu-
HBIX NMO3ULHI pH BeipaGoTke 0611ero peieHus B COBMECTHOI eATeNbHOCTH; CITYIIaTh NapTHEPA, OpMYTHPOBATh H
apryMeHTHpPOBaTh CBOE MHEHHE, KOPPEKTHO OTCTAHBaTh CBOI MO3HMLMIO M KOOPAIIHHPOBATh €€ ¢ Mo3HuMell napTHE-
POB, B TOM YHMCJIE B CHTYaLHUH CTOJKHOBEHHUA HHTEPECOB; MPOAYKTHBHO pa3pelliaTh KOH(MIHKTEI HA OCHOBE Yu&Ta HH-
TEpPecOB ¥ MO3HLIMI BCEX €r0 Y4aCTHUKOB, MTOMCKA H OLIEHKH a/lb-TEPHATHBHBIX CNIOCO00B pa3pereHHs KOH(GIHKTOB.
IMpeameTHbIMU pe3yabTaTaMH OcBoeHHA OcCHOBHO# oOpa3oBaTenbHOI NMpOrpaMMmbl OCHOBHOTrO obuiero ofpasosa-
HUSA ABJIAOTCA:

1) topmMHpOBaHHe NEPBOHAYANBHLIX CHCTEMATH3MPOBAHHBLIX TMPEACTABIEHHI O BElIECTBAX, WX MPEBPALICHHAX H
NPaKTHYECKOM NPUMEHEHHH; OBNIaJICHHE MIOHATHHHLIM anmnapaTtoM ¥ CHMBOITHYECKHM S3BIKOM XUMHH;

2) 0co3HaHHe 00BEKTHBHOMN 3HAYHMOCTH OCHOB XMMHMYECKOIT HaykH Kak 06/1acTH COBPEMEHHOr0 eCTECTBOIHAHMS,
XHMHYECKHX npenpameuuﬂ HEOPraHHYeCKHX W OpraHH4YeCcKHX BEIIECTB KaK OCHOBBI MHOTHX ABJEHUI XHBOH U HEXKH-
BOI npupobl; yriny6neHue npeicTaBiennii 0 MaTepHalbHOM e/IMHCTBE MHPA;




3) OBJIAJICHHE OCHOBAMHM XHUMHYECKOH rpaMOTHOCTH: CNOCOOHOCTHIO aHAJIM3MPOBATh W 00BEKTHBHO OLEHHBATH
*KM3HEHHBIE CUTYALUH, CBA3aHHBIE C XUMHEH, HaBbIKaMHU 0e30MmacHoro odpalleHus ¢ BellecTBAMH, HCMOIb3YeMLIMH B
NOBCEIHEBHOM XKHU3HH; YMEHHEM aHAJIH3UPOBAThL M IUIAHHPOBATh IKOJOrHYecKH Ge3onacHoe ropejeHue B uensax coe-
pexxeHus 3/I0pOBbS U OKpPYXKalollleii cpeibi;

4) (hopMupoBaHHe YMEHHIH YCTAHABIMBATL CBA3M MEXKIY peanbHO HabllioaaeMbBIMH XHMHYECKUMH SBIEHHAMH I
npoLeccaMH, NMPOHMCXOAAIIHMH B MHKpPOMHpe, OOBACHATh MPHYHHBI MHOrooOpasus BeIUECTB, 3aBUCHMOCTb HX
CBOJCTB OT COCTaBa W CTPOEHHS, @ TAKIKE 3aBHCHMOCTb MPHMEHEHHS BEILECTB OT HX CBOIICTB;

5) npHoOpeTeHHe OMNLITA HCMONL30BAHHA PAa3THYHBIX METOJOB M3y4YeHHs BelllecTB; HaG/MOAeHMA 3a MX Npespa-
IUEHHAMH MPH MPOBEACHHH HEC/IOKHLIX XMMHYECKHX IKCMEPUMEHTOR C HCMOJk30BaHUeM nabopatopHoro o6opyao-
BaHHA U NMPHOOpPOB;

6) YMEHHE 0Ka3bIBaTh IEPBYIO MIOMOILLL NIPH OTPABJIECHHSAX, OKOrax H APYrHX TpaBMax, CBA3aHHBIX C BEIECTBAMH
1 naGopatopHeiM 000py1I0BaHHEM;

7) oBhajieHue npuémaMu paboTel ¢ HHGOpMaLHeli XUMHYECKOTO COJiepKaHus, MpeAcTaBIeHHON B pa3Hoii Gopme
(B BUAE TekcTa, opMyn, rpadukoB, TaONHYHBIX JAaHHBIX, CXeM, (oTorpaduii u ap.);

8) cO3/1aHHe OCHOBBI [T (POPMHUPOBAHHA HHTEpeca K PacUIMPEHHIO H YrnyOneHHIo XHMHYECKHX 3HaHHH 1 BbIGO-
pa XMMHH Kak Npo(HUILHOTO MpejMeTa NMpH Mepexofie Ha CTyneHb cpeiHero (monHoro) obuero obpasosanus, a B
JanbHeileM H B kadecTBe ceprl cBoel npodeccHOHANLHOMN JeATeILHOCTH;

9) (hopMHpOBaHHe MpeACTaBIeHH 0 3HAYEHHWH XMMHYECKOH Hay-KM B PeLIEHUH COBPEMEHHBLIX IKONOTHYeCKHX
npoﬁneM, B TOM HHCJIC

B MPEIO0TBpallleHHH TEXHOTEHHBIX H IKOJOTHYECKHX KaTacTpod.

B pesynbraTe H3y4eHHA Kypca XHMHH B OCHOBHOIi LIKONE:

Pa3aen. OcHOBHBIE MOHSITHH XHMHH (YPOBEHbL ATOMHO-MOJIEKY/ISIPHBIX NpecTaB/eHHii) BBIITYCKHHK HAYYHTCH:

® OMHCHIBATEL CBOMCTBA TBEP/bIX, HAKHX, ra3000pa3HbIX BELIECTB, BbIAE/AA HX CYILECTBEHHLIE IPH3HAKH;

® XapaKTepu30BaTh BEILLECTBA 110 COCTaBY, CTPOEHMIO H CBOMCTBAM, YCTaHABJIMBaTh NMPHYUHHO-C/IECTBEHHbIE CBA3M
MEXIy JaHHBIMH XapaKTepHCTHKaMH BELIECTBa;

® PAcKphIBaTh CMbIC]I OCHOBHBIX XUMHYECKHX MOHATHIL: aTOM, MOJIEKY/1a, XMMUYECKHIT JIEMEHT, MPOCTOE BEIILECTBO,
CIIOYKHOE BELLECTBO, BANIEHTHOCTh, MCI0J/Ib3Ys 3HAKOBYIO CUCTEMY XHMHH;

 u300pakark COCTAR MPOCTEHIINX BEIIECTB C NMOMOLIBI0 XMMHUECKHX (POPMYJ H CYLIHOCTL XMMHYECKHX peakumii ¢
MOMOLLEI XHMHUYECKHX YPaBHEHUI;

® BLEIYHUCIATH OTHOCHTCJI!:HYI-O MOJ]CKyJ'lﬂpHy]O H MOH}IpHy}O MaccChl BCILIECTB, 4 TAKXKE Macconym JONMK XHMHYECKOro
3JIEMEHTA B COEJIMHEHUSAX;

® CPaBHHBATL N0 COCTABY OKCHJIbl, OCHOBAHMS, KHCIIOTBI, COJIH;

® KNACCH(ULIMPOBATL OKCH/ILI U OCHOBAHUSA MO CBOHCTBAM, KHC/IOTBI M COJIM — 110 COCTABY;

® OMHCHIBATh COCTAB, CBOMCTBA M 3HAYeHHe (B MPUPOJE M NMpakTH4YecKol JeATebHOCTH UelOBeKa) NPOCTLIX BEILECTB
— KHCIIOpOJa ¥ BOJOpO/a;

® aBaTh CPAaBHUTENIbHYK) XapaKTEPUCTHKY XUMMHYECKHX 3JIEMEHTOB H BaKHEHIIMX COE/MHEHHH eCTECTBEHHBIX Ce-
MEHCTB 1IEeJIOYHEIX METAJJIOB H rajoreHoB;

® [10N1L30BaThes N1abopaTOpPHLIM 060pYI0BaHHEM W XHMHYECKOIi nocyaoii;

® [IPOBONTH HEC/IOKHbIE XHMHYECKHE OMBITHI U HA0/MIOJIEHNA 32 H3MEHEHHAMH CBOMCTB BEILIECTB B NpOIIECCe HX Mpe-
BpalleHuii; cobnronaTh MpaBuIa TEXHUKH 6€30MacHOCTH NMPH NPOBEAIEHUHM HAOIIOICHHIT 1 ONBITOB;

® Pa3IUYATh IKCMIEPHMEHTAIBHO KHCIIOThI U LIENOYH, NONb3YACh HHAMKATOPaMH; 0CO3HaBaTh HeoOxoauMocTh cobiiko-
neHus Mep Ge3omacHOCTH MpU o0pallleHH! ¢ KUCI0TaMK 1 LIENoYaMH.

BBIMYCKHHK MOJAYYHT BO3MOKHOCTL HAYHHTHLCH!

® rpaMOTHO 00pallarThes ¢ BELECTBAMHM B MOBCEIHEBHOM KHU3HH,

® 0CO3HaBaTh HEOOX0AMMOCTh COOMIOICHHS MPABHIT IKONOTHYECKH 0e30MacHOro NoBeAEHNS B OKpY:KalolleH npupoa-
HOii cpene;

® [TOHHMATh CMBIC]T H HBOGXDHHMOCTB COG.TI}O}_'[BHHH l'[pBJIIIHCHHHﬁ npeanaracéMbiX B HHCTPYKLHAX MO HCII0/1b30BAHHIKO
N€KapcTB, CpeaCcTB ObITOBON XHMHH H 1Ip.;

® HCMONb30BaTh NMPHOOPETEHHbIE KITFOYEBble KOMIMETEHTHOCTH NMPH BBIMOMHEHWH HCCIEN0BATEIbCKHX MPOEKTOB M0
H3YHEHHIO CBOﬁCTB, Cl'lOCOﬁOB noJy4eHHA H pacrio3HaBaHHWA BCIUECTB;

® pa3BMBaTh KOMMYHWKaTHBHYIO KOMMETEHTHOCTb, HCIONb3YA CPEACTBA YCTHONO M NMHUCbMEHHOTO OOLIEHHS, MpPOSB-
NATh TOTOBHOCTh K YBKEHUIO HHOM TOYKH 3peHHA NpH o0CYXKIeHHH Pe3yTbTaTOB BBITOTHEHHOI paboTsi;

® 00BEKTHBHO OLIEHHBATh WH(OPMALIHIO O BEIIECTBAX H XHMHYECKHX MpolieccaX, KPHTHYECKH OTHOCHTLCA K TICEBJI0-
Hay‘-lHOﬁ HHCbOpMaLIHH, l!eﬂOGpDCOBECTHOﬁ pPeKname, KaCH!OI.I.ICﬁCH HCNMONBL30BAHHA PA3JIMYHBIX BELIECTB.

Pa3snen. [Mepuoanyeckuii 3aK0H W NepuoaHuecKas cueremMa xumuyeckux yiementos /LN, Menaeneesa, Crpoe-
HHE BelecTBa

BBIMYCKHHK HAYYHTCH:

L xﬂaccuc{munponan XMMHUYECKHE IJIEMEHTBI Ha METAJJIbl U HEMETAJlJIbl, 2JIEMEHTLI, OKCHJIBl H l'H.[[pCIKCHJll:I KOTOph[X
am(OTEpPHbI, H HHEPTHBIE IEMEHTBI (ra3bl) Ui 0CO3HAHHA BaXHOCTH YNIOPANOYEHHOCTH HAYYHbIX 3HAHUH;

® pacKpbiBaTh CMbIC] nepuoandeckoro sakona .M. Mennencesa,

® OMHCHIBATH M XapakTepu30BaTh TabMMYHYIO (OPMY NMEPHOANUYECKOH CHCTEMBI XMMHYECKHX JJICMCHTOB;

¢ XapaKTepH30BaTk COCTAaB ATOMHLBIX ANEP H pacnpeAc/icHHE 3JICKTPOHOB MO 3JIEKTPOHHLIM CJIOAM aTOMOB XHMHUE-
CKHX 2JIEMEHTOB MaJlbIX NMEPHOA0B HGPHOJIH‘IBCKOI‘:{ CHCTEMbI, @ TAKXKEC KaJIUA U KallbLHA,




® pa3iMyaTh BU/Ibl XHMHYECKOH CBA3H: HOHHYIO, KOBAJIGHTHYIO MOJIAPHYIO, KOBANIEHTHYIO HEMONAPHYIO U MeTa/lInye-
CKYI0;

e u300paxaTh 3NEKTPOHHBIE (JOPMYIIBI BEIIECTB, 06pa30BaHHEIX XMMHYECKUMH CBS3AMH PA3HOTO BH/A;

® BLIAB/IATE 3aBHCHMOCTh CBOMCTB BELIECTBA OT CTPOEHHS ero KpHCTa/UIMYECKOil peleTkH (MOHHOM, aTOMHOI1, MoJie-
KyJIAPHOMH, MeTaniu4eckoi);

® XapakTepH30BaTh XMMHUYECKHE JJIEMEHThl U MX COEJMHEHHA HAa OCHOBE TOJIOKEHMS DNEMEHTOR B MEPHOAMYECKO
cHcTeMe B ocobOeHHOoCTeH CTPOCHHA HX aTOMOB,

® OMMCHIBATh OCHOBHbIE MpeANockIKH OoTKpeITHA JI.HM. MenieneeBsiM NepHOJIMYECKOrO 3aKOHA W MEPHOAMUECKOH
CHCTEMbI XUMHYECKHX 3IEMEHTOB U MHOr000pasHYI0 Hay4YHYIO AeATebHOCTE YYEHOro;

® XapakTepH30BaTh HayYHOE W MHPOBO33PEHYECKOE 3HaUeHHe NMEepHOAMYECKOro 3aKOHAa W MepHOIAHYECKOi CHCTEMbI
xuMHueckux anemenTos [I.U. Menaeneesa;

* 0CO3HABaTh HAYYHbIE OTKPLITHA KaK pe3ylbTaT JUTMTE/bHBIX HaOII0NeHHi, ONLITOB, HAYYHOMH MOJEMHKH Mpeo/oie-
HHUS TPYAHOCTEH H COMHEHHIA,

Bbin)fCKHHK MOJTYHHT BOIMOKHOCTE HAYYHTBLCH:

® 0CO3HABATh 3HAYEHHE TEOPETHUECKHX 3HAHHUH JUIA NPaKTHYECKOH NEATEIbHOCTH YEI0BEKE;

® OITHCLIBATh H3y4YeHHbIe 00BEKTHI KAK CHCTEMBI, MPUMEHAA IOTHKY CHCTEMHOIO aHanu3a,

® MPUMEHATh 3HAHMA O 3aKOHOMEPHOCTSX MEepHOAMYECKOH CHCTEMbl XMMHYECKMX 3JIEMEHTOB A OOBACHEHHS H
NpeABHACHHA CBONMCTB KOHKPETHBIX BEILECTB;

® pa3BUBaTh HHPOPMALHOHHYIO KOMIETEHTHOCTE TTOCPECTBOM YriyO/ieHus 3HaHUit 00 HCTOPHH CTAHOBJIEHHA XHMH-
YecKOW HayKH, €€ OCHOBHBLIX MOHATHIl, MEPHOANYECKOr0 3aKOHAa KaK OJIHOTO M3 BaHEHIIMX 3aKOHOB MPHUPOLI, a
TAKXKE O COBPEMEHHBIX JOCTHKEHHUAX HAYKH W TEXHHKH.

Pa3aen. MuorooGpa3ne XHMHYECKHX peaKuHii

BrIMyCKHHK HAY4YHTCA:

® OOBSCHATh CYTh XUMHYECKHX MPOIIECCOB;

® HA3bIBATh MPU3HAKH U YCIOBHA MPOTEKAHMA XMMHYECKHUX peakliuii,

® YCTAHAB/IMBATh MPUHAAIEIKHOCTL XMMHUYECKON peakLMH K OMpe/e/IEHHOMY THITY MO O/IHOMY M3 KJacCH(pHUKaLHOH-
HBIX MPHU3HAKOB: 1) M0 YKCIY H COCTABY MCXOIHBIX BEILECTB M MPOJYKTOB peaklMy (peaklH COeIMHEHHS, Pa3jioKe-
HHUS, 3aMeNIeHHa W oOMeHa); 2) Mo BbIJEJEHHIO WK MOrJIOIIEHHIO TENIOTh (PeaKklHH 3K30TEPMHYECKHE H DH/I0TEp-
MHUECKHE); 3) M0 U3MEHEHHIO CTeneHel OKUCIEeHHS XUMHUYECKHX 3NIeMeHTOB (OKUCITHTETLHOBOCCTAHOBUTENLHBIC pe-
akuuu); 4) no oGpaTuMocTy npotecca (peakunu o6paTuMbie U HEOOpaTHMBbIE);

® Ha3pIBaTh (PAKTOPEI, BIMAIOLIME HA CKOPOCTh XMMHYECKHX PeaKLiunii;

® Ha3bIBaTh (AKTOPLI, BIHAIOLINE HA CMELIEHHE XMMHYECKOTO PABHOBECHS,

® COCTaB/IATh YPaBHEHHA JEKTPOIMTHYECKO# IMCCOUMALIMM KUCIIOT, LIENoYel, coeil;

MOJHBIE M COKPAILEHHbIE HOHHbIE YpaBHEHHS peaklit oOMeHa; ypaBHEHHA OKHCIIUTE/ILHO-BOCCTAHOBUTEIILHBIX PEaK-
LM,

® POTCHO3HPOBATH NMPOIYKTHl XMMHYECKHUX peakiyii no (popMynam/Ha3sBaHHAM MCXOJHBIX BEIIECTB; ONpPEE/ATh HC-
XOJIHbIE BellecTBa 1o GopMyaM/Ha3BaHUAM NPOLYKTOB PEaKLIUH;

® COCTaB/IATh YPABHEHHSA PeaKlnii, COOTBETCTBYIOLIMX MOC/E10BaTeNLHOCTH NPEBPAIeHHH HEOPraHUHYECKHX BELIECTB
pa3IHYHBIX KIIACCOB,;

® BLISB/IATH B [POLIECCE IKCTIEPHMEHTA NPHU3HAKH, CBUETELCTBYIOLIHE O MPOTEKAHHH XHMHYECKO# peakiny,

® FOTOBHTh PaCTBOPKI C ONpeeeHHOH MaccoBoit 101eil pacCTBOPEHHOTO BELIECTBA,;

® Onpe/ieliaTh XapaKTep cpe/ibl BOAHBIX PACTBOPOB KHMCJIOT H IUeI04eli 10 H3MEHEHHIO OKPACKH HH/IMKATOPOB;

® [IPOBO/IMTH KAYECTBEHHbIE PEAKIIMH, MOATBEPKAAIONINE HATHYHE B BOJHBIX PACTBOPAX

BELIECTB OT/EJIbHBIX KATHOHOB M AHUOHOB.

BRIMYCKHAK MOJIYYHT BO3MOKHOCTh HAYUHThCH:

® COCTAB/IATh MOJIEKYJISIPHBIE W MOJIHBIE HOHHLIE YPABHEHHUS M0 COKPALIEHHBIM HOHHBIM YPaBHEHHUAM;

® NPUBOAMTL MPHUMEpPBI peakUui, MOATBEPkIAIOLINX CYLIECTBOBAHHE B3aWMOCBA3H MEXKIY OCHOBHBIMH KIaccamu
HEOpraHMYeCKHX BellecTs;

® [IPOrHO3HPOBATk PE3y/bTAThl BO3/1E/CTBHA pasIMYHBIX (JAKTOPOB HA CKOPOCTb XHMHUYECKOH peaKiiuy;

® [IPOrHO3HPOBATEL Pe3y/bTaThl BO3/IEHCTBHA Pa3IMyHLIX (JAKTOPOB HAa CMELIIEHHE XHMHYECKOI0 PaBHOBECHS.

Pa3nen. MuorooGpa3ue BelllecTs

BbIMYCKHHK HAYYHTCH:

® OnpeaenaATe NPHHAANEKHOCTE HEOPraHHYECKHX BEUIECTB K OJIHOMY H3 M3YYEHHLIX KHBCCOB/F[J}’H[TI MCTaJl/Ibl U HC-
MeTalJIbl, OKCH/Ibl, OCHOBAHHSA, KHCIIOThI, COJTH;

® COCTaB/ATh (POPMYJIbI BELIECTB 110 HX HA3BAHHAM;

® OMpeleNaTh BATEHTHOCTb H CTENEHb OKUCIIEHHA JJIEMEHTOB B BELIECTBAX;

® COCTaBJIATH ()OPMYJIbI HEOPraHMYECKHX COCIHHEHMH MO BAJIEHTHOCTAM M CTENCHIM OKIICICHHA NEMEHTOB, @ TAKKE
3apsi1aM HOHOB, YKa3aHHbLIM B TabJIULIe pacCTBOPUMOCTH KHCIIOT, OCHOBAHHI U coneii;

® 00BACHATL 3aKOHOMEPHOCTH U3MEHEHHA PHINYECKHX M XMMHYECKIX CBOHCTB NMPOCTBIX BEILECTB (METAIIOB M HEME-
TAJIOB) H MX BBICIIHX OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO M TPETHErO NMEPHOJIOB;

® Ha3pIBaTh ODLIHE XHMHYECKHE CBOICTBA, XapaKTepHBIE 1A TPYIIN OKCHIOB: KHCIOTHBIX, OCHOBHBIX, aMOTEPHBIX;

® Ha3eIBATHL ODLIME XUMHYECKHE CBOICTBA, XapaKTepHbIe UIS KaX/I0ro W3 KJIaCCOB HEOPraHH4YeCKUX BEIECTB (KUCNOT,
OCHOBaHHH, coneit);




. MPUBOAUTh MPUMEPEI peakuuii, MOATBEPXKAAIOMINX  XHUMHUYECKHE CBOHCTBA  HEOpPraHM4eckKux
BELIECTB: OKCHAOB, KHCJIOT, OCHOBaHHMIi U colleii;

® OMNpE/ENATh BELMIECTBO-OKUCIMTE/b W BELLECTBO-BOCCTAHOBHTENE B OBP;

® COCTaBJIATh JJIEKTPOHHBIH Gananc (Ul M3ydeHHBIX peakinii) Mo Npe/IoKEHHBIM CXEMaM PeaKIlHii;

® NPOBOIUTL J1a0OPATOPHLIE OMBITEI MO MOMYYCHHIO H COOHPaHHIO ra3006pa3HbIX BELIECTB: BOAOPOAA, KHCIOPO/a,
YIrIE€KHUCIIOro rasa, aMMHaka, CoOCTaBJsaTh YPaBHEHHA COOTBETCTBYIOLIHX peaxuuﬁ.

BL!HYCKHHK MOJIYYHT BO3MOXHOCTE Hﬂy'-IHTH:FI!

® [IPOrHO3UPOBATE XMMHYECKHE CBOHCTBA BEILECTB HA OCHOBE UX COCTABA M CTPOECHHS;

® [IPOrHO3HPOBAThH ¢cnocoGHOCTh BELLUECTBA MPOABJIATE OKHCJIUTE/IBHBIE HJIH BOCCTAHOBHTEJIbHbIE CBOMCTBA C Y4ETOM
CTeneHei OKHCIIEHHA 3JIEMEHTOB, BXO/IAIIMX B €r0 COCTaB;

® BBLISABJIATE CYLIECTBOBAHHE TeHeTHYEeCKOH CBA3HM MEXAY BELIeCTBAMH B pALy: MpOCTOE BELIECTBO — OKCH/ — KHCIIO-
Ta/THAPOKCH]L — COJlb;

® XapaKTepu30BaTh 0co0bIE CBOHCTBA KOHLIEHTPUPOBAHHBIX CEPHOI M a30THOM KHCIIOT;

® MPHBOJAHTL NPHMEPbl YPABHEHHH peakuuH, NekallHX B OCHOBE MPOMBIIIIEHHbBIX CHOCOO0B MONY4EHHs aMMUAKa,
CEepHOM KHCJIOThI, YYTyHa H CTaJH;

® OMHCHIBATH PUIHYECKHE H XMMHUUYECKHE NMPOIIECChI, ABJAIOLIMECH YACThIO KPYTOBOPOTA BELIECTB B MPUPO/IC;

® OPraHH30BLIBATh M OCYLIECTBIIATh NMPOEKTLI M0 HCCIE/I0BAHHIO CBOHCTB BELIECTB, HMEIOLIMX BaXHOE MPAKTHYECKOE
3Ha4YeHHe.




COAEP)KAHHUE YYEBHOI'O KYPCA «XUMMUSI»
8 KJIACC
Pasnen 1. OcHOBHBIE MOHATHA XHMHH (YPOBEHb ATOMHO-MOJIe-KYJISIPHBIX NIPeACTaB/eHHI)
[penmet xuMin, XHMHA Kak 4acTh eCTeCTBO3HAHMA. BemecTsa

M HX cBO¥icTBA. MeToBI MO3HAHUA B XHMHH: Habmonenue, skcriepuMeHT. [Ipuémel GezonacHoit pabotel ¢ oGopyno-
BaHHEM M BeulecTBaMH. CTpoeHHE TUIaMEHH.

YucTele BelecTBa u cMecH. Crioco6el OYHCTKH BEIIECTB: OTCTAHBAHHE, QHUILTPOBAHHE, BLIMAPHBAHHE, KPUCMANIUIA-
yus, Quemunnayus'. GUIMUECKHE M XUMUUECKHE SBICHHA, XHMITUECKHe peakuuy. [IpH3HAKH XMMHYECKHX peakLHii 1
YCIIOBHS BO3SHHKHOBEHHS H TEYEHH XMMHYECKHX pPeaKLii.

ATOMBI, MONIEKYJIbI ¥ HOHBI. BelllecTBa MOJIEKY/IAPHOTO H HEMOJEKYIAPHOrO CTpoeHus. Kpucrtaminyeckue U amopd-
HbI€ BELLECTBA.

Kpucraniuyeckue peluéTky: HOHHAA, aTOMHAA W MOJIEKY/IAPHas. 3aBHCHMOCTL CBOHCTB BELIECTB OT THIA KPHCTAILIH-
yeckoit pewétky. ITpoCcThIe M CIOXKHBIE BElLecTBa. XHMHYECKHI 31eMeHT. MeTanssl 1 HeMeTa/ibl. ATOMHAs eMHHLA
macchl. OTHOCHTE/IbHAA aTOMHasA Macca. S3bik XMMHH., 3HAKM XMMHYECKHX JJIEMEHTOB, 3aKOH NOCTOAHCTBA COCTABa
BellecTs. Xumuueckue opmynsl. OTHOCHTENIBHAA MOJIEKY/IspHas Macca. KauecTBeHHbIH M KOJMYECTBEHHBIH COCTAB
BELIECTBA. BhiuucIeHHA M0 XUMHYECKHM (opmynam. Maccosas 101151 XHMHYECKOTO JIeMeHTa B CII0KHOM BELLECTBE,
BaneHTHOCTL XMMHYECKHX 371eMeHToB. Onpene/ieHHe BAJICHTHOCTH 3JIEMEHTOB 110 (opMmysie GHHAPHBIX COEINHCHMIT,
CocraBnense XUMHYECKHX (hopMyn GHHAPHEIX COeIMHEHHIT 10 BAJIEHTHOCTH.,

ATOMHO-MOJIEKY/IIDHOE yueHHe. 3aKOH COXpaHeHHs Macchl BemecTB. YKu3He W mestensHocte M. B. JlomoHocosa.
XuMHUeCKHe ypaBHEHHA. THITbI XHMHUYECKUX peakLHii.

Kucnopoa. Haxoxnenue B npupone. Ilomydenne kucnopona B 1abopaTopHH H NpOMbILLIEHHOCTH, PU3HYECKHE H
XHMHYECKHe cBoMcTBa KHcnopoaa. [openue. Oxcuael. IMpumenenne kucnopoaa. Kpyroeopot kuciiopoaa B npHpoJe.
Os3oH, annotponus kucnopoaa. Bosmayx

H ero cocras. 3auMrTa atMocdepHOro Bo3ayxa oT 3arpa3HeHHil.

Bopopoa. Haxoxnaenue B mpupoje. Ilonydenne Bonopona B n1abopaTopHy M npombiuuieHHOCTH, DU3MuecKue U XH-
MHUecKHe cBolicTBa BoJopoja. Boaopon — BoccraHoBuTelb. Mepel Ge3onacHocT npu paborte ¢ BonopoaoM. [Tpu-
MEHEHHE BOJOPO/a.

Bona. Metoaml onpeneneHus coctaBa BOAb — aHann3 M cuHTe3, PusMdeckHe cpoiicTBa Boabl. Boaa B npupoze u
crnocobsl €& ouMCTKH. A3pauus Bo/bl. XUMHYecKHe cBoiicTa Boabl. [IpumeHeHue Bozbl. Bona — pactsopurens. Pac-
TBOPHMOCTB BEILeCTB B Bojle. MaccoBas J1011 pacTBOPEHHOTO BElLECTRa.

KonuuecTsenHble oTHOWEHHs B XxuMun. KonudecTso Bemecta. Mons. Monsphas Macca. 3akon Asoraapo. Mousp-
Hblf 00bEM raszos. OTHOCHTE/IbHAS MIOTHOCTD ra30B. OGbEMHbIE OTHOLIEHHSA ra30B MPH XHMHYECKHX PEaKIHX.
BaxHeiue knaccel HeopraHudeckux coeanHeHui. Okcuabl: cocTas, knaccHpukauus. OCHOBHbIE H KHCIOTHbIE OK-
cunbl. Homenknatypa okcunos. @uinueckie M XMMHYECKHe CBOICTBA, MOTy4YeHHe 1T IPHMEHEHHE OKCHIOB.
Iuapokcuast. Knaccudukauus ruapokcnaos. OcHosanus. Cocras. Lgnoun u HepacTBOpHMbIe ocHOBaHus. Homen-
knatypa. @uznueckHe M XMMHYECKHE CBOMCTBA ocHoBaHMi. Peakums Heiitpanusauuu. [lonydenue u npumeHenne
OCHOBaHHH. AMGOTEpPHBIE OKCH/IBI U THAPOKCHIBI.

Kucnorsl. Cocrap. Knaccudukauus. Homenknarypa. usnueckue

M XHMHMYECKHE CBOHCTBA KMC/IOT. BeITeCHUTENbHEIN pAJl METAIIOB.

Conu. Cocrar. Knaccudukauns. Homenknarypa. @usmyeckue cBoiicTsa coneii. Pactsopumocts coneil B Boje. Xu-
MHU4eckue csoifcTsa coneil. CrnocoGbl nony4yeHus coneil. [Tpumenenne coneit.

I"eneTnueckas cBA3b MEX1Y OCHOBHBIMH KJIACCAMH HEOPTAHHYECKHX COeAMHEHUH,

Pazjien 2. IMepHoanueckuii 3aK0H H NMEPHOAHYECKAs CHCTeMa XHMHueckux 3nementoB . M. Menjeneesa.
Crpoenune aToma

[lepsonayanbHble NMONBITKH KiacCH(UKALMH XHMHYECKHX 371eMeHTOB. TTOHATHe O TIpymmnax CXOMAHBIX 31E€MEHTOB.
EcTecTeHHbIe cemelicTRa I11I0MHBIX METAJLIOB H rajaoreHoB. baaropo/Hsie rassi.

[Mepuonnueckuit sakon JI. M. Menneneepa. Ilepuoauueckas cucTeMa KakK ecTeCTBEHHOHAy4Has KiacCH(UKaLMS XH-
MHYECKHX 3/1eMeHTOB. TabnuyHas Gopma npeicTaBieHns K1acCHPUKaLMM XHMHYCCKHX dneMeHToB. CTpyKTypa Tad-
nuuel «Ilepuoauyeckas cucteMa xumuueckux anementos JI. M. Menneneesa» (kopotkas dopma): A- u B-rpynmsi,
nepuo/ibl. GU3H4ECKHA CMBICI MOPALKOBOTO 31EMEHTA, HOMEpa NepHo/ia, HoMepa rpynnkl (JU1f NeMeHTOB A-rpyrn).
Crtpoenue atoma: Spo M 3NeKTpoHHas obonouka. CocTaB aTOMHBIX fjlep: MPOTOHbI M HeifTporsl. M3oTonsl. 3apsan
aTOMHOrO fA/Ipa, MaccoBOE YHC/0, OTHOCHTENbHAA aroMHas Macca. CoBpemeHHast (POPMYJIHPOBKA MOHATHA «XHMHYE-
CKHIt 31eMeHT.

DnekTpoHHas 06onouka atoma: NoOHATHE 00 IHEPreTHYECKOM YPOBHE (JIEKTPOHHOM CJI0e), ero MKOCTH, 3anojiHeHHe
3/IEKTPOHHBIX CIIOEB y ATOMOB 3JIEMEHTOB MEPBOrO—TpeThero nepuojio. CoBpeMeHHas (GOpMYNIPOBKA NEPHO/IHYE-
CKOr'o 3aKOHa.

3HaueHHe nmepHoaHYeckoro 3akoHa. Hayunele noctixenus J[.M. Menneneesa: HCrpaBieHHE OTHOCHTEIBHBIX aTOM-
HBIX Macc, MPeACKa3aHHe CYLIECTBOBAHHA HEOTKPBITBIX 3JIEMECHTOB, NEPECTAHOBKH XUMHYECKHX JIEMEHTOB B MEPHO-
nuueckoii cucreme. XKusHb u nearensHocth /1. M. MeHnneneesa.

Pasnen 3. Crpoenne BemecTBa

DNEeKTPOOTPHLATENBHOCTE XHMHYECKHX 37ieMeHTOB. OCHOBHbIE BU/IbI XMMHUYECKOH CBA3H: KGBANEHTHAN HENOJIpHAs,
KOBAJIEHTHAA MOJIAPHAsA, HOHHAA. BaleHTHOCTL 3/IEMEHTOBR B CBETE 3/1eKTpOHHOI Teopun. Crenent okucnenns. [Npa-
BHIIa ONIPEACTICHHA CTENCHH OKHCIIEHHA 3JIEMCHTOB.,




9 KJIACC
Pasnen 1. MuorooGpasue XHMHYeCKHX peakumii Knaccudukalms XMMHYECKHX PEaKLMii: peakLHH COeIMHEHHS,
pasnoxeHus, 3amelleHus, obmena. OKMCIMTENbHO-BOCCTAHOBHTENbHBIC peakunH. OKHCIHTENb, BOCCTAHOBHTEIb,
MPOLECCHl OKHUC/IEHHA W BOCCTAHOBEHHA, COCTABICHHE YPABHEHMH OKHCIIHTEIBHO-BOCCTAHOBHMTE/BHBIX peakLuii ¢
MOMOLLBIO METO/1a 3JIEKTPOHHOrO anaHca.
Tennosbie 3pQekThl XUMHYECKHX peakUMil. DK30TEPMHUECKHE M IHAOTEPMHYECKHE peakinn. TepMoXxuMUueckue
ypaBHeHHs. PacuéTel no TepMOXHMHHYECKHM YPaBHEHHAM,
CKopoCTh XMMHYECKHX peakuuii, DakTopel, BAUAIOLINE HAa CKOPOCTh XHMHYECKHX peakuuii. [lepsoHayansHoe npen-
CTaBJIEHHE O KaTalu3se.
O6patumeie peakuuu. [ToHATHE 0 XMMHYECKOM paBHOBecHH. XHMHYECKHE PeakLUHH B BOAHBIX pacTBopax. DNeKTpo-
JIHTBI H He-
anexktponuthl. Monel. KaTHOHBI W aHHOHBL. [udpamuas meopus pacmaopos. DNEKTPOIHTHYECKAsA AHCCOLMALMA KHC-
not, ocHoaHuit M conel. Cnabble M CHIbHBIE JMeKTponuThl. CTeneHb AuccouMaumy, PeakuuH HOHHOrO ofMeHa.
YCnoBuA TeYeHHs peakUMil HOHHOro ofMeHa 10 KOHLA. XUMHYECKHe CBOHCTBA OCHOBHEBIX KJIACCOB HEOPraHHYECKHX
COEJMHEHHH B CBETE MPEJACTaBJICHHH 00 JNMEKTPOIMTHYECKOH MHCCOLHALMH H OKHC/IUTEIBHO-BOCCTAHOBHTEIBHEIX
peakuMax. [lousamue o eudponuze conei.
Paznen 2. MuorooGpasue BewiecTs
Hemeramnel. [anorensl. [Monoxenne B nepHOAHYECKON CHCTEME XMMHYECKHX JJIEMEHTOB, CTPOEHHE WX ATOMOB.
Haxoxnenwue B npupoae. @u3nueckHe U XUMHUeCKHe cBoiicTBa ranoreHoB. CpaBHHUTENIbHAS XapakTePHCTHKA rajaore-
HOB. [Tony4enne ¥ npuMeHeHHe ranoreHoB. Xmop. ®u3ndeckue ¥ XUMHYeCKHe cBolicTBa Xopa. [IpuMeHeHHe Xopa.
Xnoposonopoa. ®uznueckue cpoiicTra. [Tonyuenne. ConaHaa kucnora u eé conu. KayecTBeHHas peakuus Ha XIo-
pua-HOHBI, PacniosHaBaHHe XJIOpHAOB, OPOMHIOB, HOAMIOB.
Kucnopon u cepa. ITonoxeHue B nepHoinyeckoli cUCTEMe XHMHYECKHX 3JIEMEHTOB, CTpoeHHe ux atoMoB. Cepa. An-
norponus cepel. uznueckue U xumMHdeckue coiictea. Haxoxnenue B npupone. [Npumenenue cepbl. CepoBoaopon.
CepoBonopoanas kucinorta u e€ conu. Kauectsennas peakums Ha cyiabuna-nonel. Okcua cepri(I1V). @usnueckne u
XxuMHueckue coiicta. [Ipumenenne. Cepuuctas kucnora u e€ conu. KauecTreHnHas peakuus Ha cynbduT-HoHbl, Ok-
cun cepol(VI). CepHas kucnora. XuMuueckue cBolictBa pazGaBieHHON M KOHLEHTPHPOBAHHON cepHOit KucaoTsl, Ka-
YECTBEHHAs peakuus Ha cyib(ar-uoHsl. XMMHUYECKHE PeaklnH, Jexallue B OCHOBE MOJYHEHHA CEpHON KHCIOThbI B
NPOMBILIIEHHOCTH. [IpUMeHeHHE CepHOH KHCIOTSI.
A3ot u docdop. [Tonoxenne B nepHOANYECKON CHCTEME XMMHUYECKHX 3JIEMEHTOB, CTPOEHHE HX aTOMOB. A30T, (U3H-
YECKHE M XMMHYECKHE CBOHCTBA, MOTydeHHE H npumeHeHHe. Kpyrosopor asota B npupoje. AMMuak. OH3HYeCKHE H
XMMHYECKHE CBOIiCTBa aMMHaKa, nonyvyeHHe, npumeHeHne. Conu aMMOHHA. A30THas KucioTa i eé coiictea. Okwuc-
JUTEeNbHBIE CBOMCTBA a30THON KucnoTel. Ilonyuenue asoTHoil kucnotsl B nabopatopuyu. XUMHYECKHe peakiLHH, Je-
*allue B OCHOBE MOJYYEHHA a30THOH KHCJIOThI B MPOMBILUIEHHOCTH. [IpuMeHeHHe a30THOM KuciaoTel. ColM a30THOI
KMCIIOTBbI H UX NPHUMeHeHHe, A30THbIE YI0GpeHHus.
Doctop. Annorponus docdopa. PuznueckHe n xumuueckue ceoiictsa poctopa. Okcun ocdopa(V). PochopHas
kucnora u eé conu. PochopHble yrobpeHus.
Vraepoa u kpemuuii. TTonoxeHue B nepuoM4ecKoii cuCTeMe XMMHYECKUX JJIEMEHTOB, CTPOEHHE MX aTOMOB. Yrie-
pon. Annorponus yriaepoja. du3nyeckue M XHMHYecKkHe cBolicTBa yrinepoaa. AncopGumns. YrapHsil ras, cBoiicTea n
¢usnonoruueckoe aeiicTBHE Ha opraHu3M. Yriekucnbli ras. YronbHas kuciora u eé conu. KauecTBeHHas peakius Ha
kapOounaT-uonsl. Kpyrosopot yrnepona B npupoze. OpraHuueckie CoeIMHeH!s yriiepoaa.
Kpemunii. Oxcun kpemuua(IV). Kpemuuneras kucnora u e€ conu. Cmekno. [Jemenm.
Meransl. [TonoxeHne MeTaNI0B B NEPUOANYECKO cHCTEME XMMHUYECKUX 3]IEMEHTOB, CTPOEHHEe HX aTOMOB. MeTai-
nuyeckas cBA3b, PU3ndeckre cBOHCTBA METAN/10B. Pl akTHBHOCTH METaNIOB (3N@KTPOXMMUHECKHH P HANPSKeHHH
MeTa/ioB). XMMHYeckue cBoficTBa meTannos. O6umue crnocobbl nonyyeHusa Metannos. Criassl METANIOB,
llenoynsie MeTamubl. [TonokeHHe 1EN0UHBIX METANINIOB B NePHOAMYECKON CHCTEME, CTPOEHHE HX aTOMOB. Haxoxie-
HHE B NIpHpOJIE. duznueckue U XUMHYECKHE CBOMCTBA ICJIOYHBIX METAJ1JIOB. HPHMEHCHHE HIETOYHBIX METANIJIOB H HX
COEIHHEHHI.
LlenounosemenbHbie MeTawbl. [TonokeHne MeN0YHO3EMETbHBIX METAILIOB B NIEPUOINYECKOI CHCTEME, CTPOEHHE X
aToMoB. Haxoxnenue B npupojae. Maruuii ¥ kanbuuii, WX BaxHeiHe coequHeHus. JKECTKOCTL BOILI H crOCOOH! e
yCTpaHeHHA.
Amomunuit. [TonoxeHue anlOMUHHA B MEPUOIHYECKON CHCTeMe, cTpoeHHe ero atoma. Haxoxaenue B npupone. Ou-
3UYeCKHe W XHUMHYeCKkHe CBOHCTBA amoMunus. [Ipumenenne anoMuHus. AM(OTEPHOCTL OKCHIA U THAPOKCHAA alio-
MHHUSA.
Keneso. [Nonoxenue xene3a B nepuoanyeckoii cucteme, ctpoenue ero atoma. Haxoxaenne B npupoje. @usnueckue
H XHMHUECKHe CBoficTBa xene3a. BaxHelilnue coeIMHEeHHA Kere3a: OKCHIbLIL, MHAPOKCHLI H conn xkenesa(ll) n xene-
3a(I11). KauecTeHHble peakimu Ha woHsl Fe? u Fe®'.
Paznen 3. KpaTkuii 0630p BakHelLIHX OPraHH4ecKHX BeLeCTR
Ilpeamer opranuyeckoii xuMuH. Heopranuueckue n opraHu4eckHe COEAMHEHHA, YTIIepoa — OCHOBA #H3HM Ha 3eM-
ne. OcoBeHHOCTH CTPOEHHSA aTOMa YTJIEPO/ia B OPraHHYECKHX COeAMHEHHUAX.
Yraesonopozsl. [Ipeaensubie (HachlleHHbIE) YTIEBOAOPOALl. MeTaH, 3TaH, NponaH — NpocTeiline NpeAcTaBHTEH
npefenbHeIX yriaeBoaoponos. CTpykTypHble (opMyibl yrnesonoponos. ['omMonoriyeckuii paa npeienuibix yrieso-
noposos. 'omonory. @U3MYeCKHe U XMMHUYECKHe CBOHCTBA NpelesibHBIX Yr/eBoA0poa0B. Peakinu ropeHns 1 3ame-
weHuA. Haxom/1eHHe B NPHPOE NPEACNbHbIX YIIIeBOAOPOA0B. [IpuMEHeHNE MeTaHa.




HenpenenbHbie (HEHAChIUEHHBIE) YIIEBOIOPO/Ibl. DTHIIEHOBBINH PAI Henpe/e/bHbIX YrI€BOAOPOAOB. DTHNIEH, OuH3ln-
YECKHE M XHMHYECKHe CBOKCTBA JTHiIeHa. Peakia npucoennHeHns. KauyecTBeHHBle peaklM Ha JTuieH. Peakuus
nonumepusaunu. [onustunen. [puMeHeHue 3THieHa.

AueTuneHoBbIH pAl  HempeleNnbHbIX  YIIEBOAOPOMOB.  ALETHIIEH.

CeoiicTea auetuneHa. [IpumeneHue aueTunexa.

Ilpoussoznusie yriesonoposios. Kpatkuii 0630p opraHnueckux cOeMHEHMI: OJHOATOMHBIE CMHUpTHLI (MeTaHoJ, 3Ta-
HOJT), MHOTOATOMHBIE CIHPThI (ITHICHIIMKOb, MIHLUEPHH), KApGOHOBbIE KHCIOTHI (MypaBbHHas, YKCYCHasl), CJIOKHBIE
3¢upBl, XKHpbI, yraeBoasl (MMOK03a, caxaposa, KpaxMal, LeI0n03a), aMHHOKHCAOTEI, 6enki. Poib GeikoB B opra-
HH3Me.

TToHsATHE O BLICOKOMONEKY/IAPHBIX BellecTBaX. CTPYKTYpa MoTMMEpOB: MOHOMED, TIOJIHMEP, CTPYKTYPHOE 3BEHO, CTe-
NeHb MOJIMMEpPH3aLHHU. HOJ!H3THJ1€H, MNOJTUNPOITHIIEH, NOJIMBHHWIXJIOPHA.

4. TemaTH4ecKoe IVIAHAPOBAHHUE, B TOM YHC/IE € Y4€TOM NPOrPAMMBI BOCIHTAHMNS, ¢ YKA3AHHEM KO-
JH4Y€CTBA YaCOB, OTBOJAHMBLIX HA OCBOEHHE KAMI0IH TeMbI

Temarnyeckoe niaHHpoBaHue 110 reorpauu Ut 5 - 9 KJIACCOB COCTABIEHO ¢ ydeToM paGoyeii npo-
rpamMMBbl BOCIIHTaHHA. BocniuTaTenb bl noTeHumMan qaHHoro yueGHOro npeamera obecrieunBaeT co3gaH1e
O1aronpUATHBIX YCAOBHH JUIS PA3BHTHA COLMANBLHO 3HAYMMBIX OTHOLICHHH LKOILHUKOB, H, 1pesze BCero,
LIEHHOCTHBIX OTHOLLIEHHH:

- K CeMbe KaK I7IaBHOH OMope B XKH3HH 4EJI0BEKa H HCTOUHMKY €r0 CHACThS;

- K TpyNly Kak OCHOBHOMY CroCO0Y AOCTHXKEHHS XH3HEHHOro 61aronosyumus Yesnoseka, 3aM0ry ero ycreu-
HOTO NMPO(ECcCHOHAILHOTO CAMOOTIPE/IE/IEHHA H OLLYILIEHHS YBEPEHHOCTH B 3aBTPAILIHEM JIHE;

- K CBOEMY OTe4eCTBY, CBOeH Masioii 1 Gonbuioit PosiMHe kak MeCTy, B KOTOPOM 4eJIOBEK BBIPOC M MO3HA
NEpBLIE PAZIOCTH U HEYa4H, KOTOpas 3aBelllaHa eMy NpeKaMH H KOTOPYIO HY3KHO obeperats;

- K IIPHPO/Ie KaK HCTOYHHKY JKH3HH Ha 3eMJle, OCHOBE CaMOr0 ee CYILECTBOBAHUS, HYKIAIOIIeiCcs B 3aluTe
¥ NOCTOSAHHOM BHUMAaHHH CO CTOPOHBI YeJIOBEKA;

- K MHpY KaK IJIaBHOMY NPHHLMITY YEJIOBEYECKOro OOIIEKHTHSA, YCITOBHIO KPETKOi ApyxG6bl, HATAXKHBAHUS
OTHOLLIEHHH ¢ Ko/LteraMu no pabote B Gyayiiem U co3aHus GIaroNpUsATHOrO MMKPOK/IMMATA B CBOEH CO6-
CTBEHHO# ceMbe;

- K 3HAHMAM KaK MHTE/UIEKTYallbHOMY pecypcey, obecneumsatouiemy Gynylee yesnoBeka, Kak pe3y/bTaTy
KPOMOT/IMBOTO, HO YBJIEKaTe/IbHOTro yueGHOro Tpy/a;

- K KYJIBTYpe Kak 1yXOBHOMY GoratcTBy o611eCTBa W BAKHOMY YC/IOBHIO OLIYUIEHHS YEIOBEKOM MOJIHOTHI
NPOXKHBAEMOH H3HH, KOTOPOE JAlOT €My YTEHHE, My3blKa, HCKYCCTBO, TEaTp, TBOPYECKOE CAMOBBIPAKC-
HHe,;

- K 3/I0POBBIO KaK 3aJI0ry JI0/Ir0f W aKTHBHOM JKH3HH Y€/I0BEKA, €r0 XOPOLIEero HACTPOSHHUA H ONTHMHCTHY-
HOTO B3IJIs/la HA MHP;

- K OKpYXalOLLKM JIFOJAM Kak Ge3ycoBHOl M abCOMOTHOM LEHHOCTH, KaK PaBHOMPABHLIM COLMATBHBIM
napTHepaM, ¢ KOTOPBIMH HEOOXOAMMO BhICTpauBaTh 100POsKENATEIbHBIE H B3aHMOIO/UIEPKHBAIOLIHE OT-
HOLUGHM, aIOLIKE 4eIOBEKY PasocTh OOIIEHHS U MO3BO/IAIOLLHE H3GeraTh YyBCTBA OJHHOYECTBRA,

- K caMuM cebe Kak X03seBaM CBOeH Cyab0bl, CaMOONpPe/eSIOLMMCS M CAMOPEATH3YIOLIHMCS JIHYHOCTAM,
OTBEYAKUIMM 3a cBOE cobcTBeHHOE Oyayuiee.




5. HopmbI oueHnBanns yeTHBIX H NHCHMEHHBIX 0TBETOB obyualommnxes no 6HoIOrHH

Kpurepuu ouennsanns yeruwix orseron

Ommemka "5" - 3HaHUA, TOHUMAHWA, riyGHHBI YCBOECHHS 0GYUaIOMNMCS BCero ofbéma MPOrpaMMHOTO Mare-
puana. VMeHHs BbIAENATh [aBHbIC MOJNOKEHUS B M3Y4EHHOM MaTepuaie, Ha OCHOBaHMM (akTOB W NPUMEPOB 0606-
tiatk, Aenath BLIBO/BI, YCTAHABIMBATH MEKIPEAMETHbIE M BHYTPHIIPEAMETHbIE CBA3H, TBOPYECKH NMPHMEHAET MOMY-
4CHHBIC 3HAHHA B HE3HAKOMOW cHTyaLmn. OTCyTCTBHE OWHBOK M HEZOUETOR NpH BOCNPOU3BEIEHHH U3YMEHHOro MaTe-
pHana, NpH YCTHBIX OTBETAX YCTPAHEHHE OTAENBHBIX HETOYHOCTEH C MOMOLLBIO AOTIONIHUTENBHBIX BONPOCOB yUHTEN,
CcoBI0IeHHE KYNIbTYPBI YCTHOM peyn.

Ommemxa "4" - 3HaHue BCero M3yYeHHOro pOrpaMMHOrO MaTepHana. YMeHHUil BbIICATE IMaBHbIE MOT0MKe-
HHA B M3y4CHHOM MaTephae, Ha OCHOBaHMH (GaKTOB M NpUMepOB 06o6IATh, 1enaTh BLIBO/IbI, YCTAHAB/IHBATL BHYTPH-
NPEAMETHLIC CBA3H, MPUMEHATE MOJIyYEHHBIE 3HAHMA HA NPaKTHKe. HesHauuTenbHble OWUGKN 1 HeJ1I04&TLl MpH BoC-
MPOM3IBEACHHH H3YHEHHOTO MaTepuana, CoGI0/IeHHE OCHOBHBIX MPABUJT KYNBTYPhl yCTHOM peun.

Ommemka "3" - 3HanMe U ycBoeHHe MaTepHalia Ha ypOBHE MHHHMALHBIX TpeGOBaHMil MporpaMmbl, 3aTpyaHe-
HHE TIpH CaAMOCTOATE/ILHOM BOCTIPOM3BEACHHH, HEOGXOAMMOCTL HEIHAYMTENLHON MOMOLIH npenonasarens. Ymenue
paboTaTh Ha ypoBHE BOCTIPOM3BENEHHS, 3aTPYAHEHHS MPH OTBETAX HAa BMAOHIMEHEHHbIE BOMpockl. Hanuuue rpy6oii
OWHOKH, HECKOJILKHX HErpyGbiX MPH BOCTIPOH3BEAEHHH H3YHeHHOr0 MaTepHania, He3HAYMTEeNbHOE HECOBMIONEeH e OC-
HOBHBIX NPaBHI KYJILTYPhI YCTHOMH peyn.

Ommemxka "2" - 3uanue u ycBocHHe MATepHa/la Ha ypOBHE HHKC MHHHMAbHBIX TPeGOBaHHUII MPOrpaMMBl, OT-
ACTLHBIC NPEACTABICHHA 00 M3yueHHOM Matepuaie. OTCYTCTBHE yMeHHi padoTaTh Ha ypoBHE BOCTIPOM3BENEHHS, 3a-
TPYAHEHUA NPH OTBETAX Ha CTAHAAPTHBIE BOMpOCh. Hanuuue HeckoMbKHX rpyGbIX OwmnGoK, Gombioro yucna Herpy-
ObIX NPH BOCTIPOM3BEJICHNUH H3YYEHHOrO MaTepHala, 3HAUHTEILHOE HECOOIIOACHHE OCHOBHBIX MpPaBHI KYJIbTYpPbI YCT-
HOM peun.

KpuTepun ouennBanus npakruyecknx pabor

Ommemra "5" - [IpaBuibHOE BHINONHEHHE paboTel ¢ cobuoaeHHeM HeoGXoanMoil nocnea0BaTebHOCTH; CO-
Gmonenue TpeGopamii Ge30MaCHOCTH; CAMOCTOSTENbHOE (opMynHpOBaHKe LeH U BBIBOIOB; B TeTPaaH NMpaBHIILHO H
aKKYPaTHO BBITIO/IHEHbI BCE 3aMHCH, TaGIIHLbI, PHCYHKH

Ommemka "4" - OtcyTeTByeT Uenb paGoThI. HonylueHbl HETOYHOCTH B OMUCAHUM X014 AelcTBHH, chopmynu-
POBaHbI HEMOJHbIE BBIBOBI NP 0606 IEHHH.

Ommemka "3" B Xoje BbINONHEHUS pabotel GeiTH ONYLIEHB! TpyGbie OWHOKH: B e NpOBeJIeHHH H cobiroe-
HHH NPaBHJI TEXHHKH Ge30MaCHOCTH, B 0GLACHEHHH, B OPOPMICHUH LieH 1 BBIBOJA, OTCYTCTBYET BLIBOJ

Ommemra "2" OGyyaommiics He MOXeT MPOBECTH HEOOXOMMMbIC HAGMIONCHUA M ONBITHI Aa%Ke C MOMOLLbIO
YUHTCIIA; Pe3yIbTaThl pabOTHI HE MO3BONAIOT CAENATh NPABHIbHbI BHIBOJ; OTCYTCTBHE YMEHHS J1eNaTh BbIBOJ, JIOTHYe-
CKH W rpaMOTHO ONMcaTh HabMoAeHHSA

Kputepuu oueHuBanus nucemMennbix pabor Ot™merka "5" oT 90% mo 100% BLINONHEHHS pabotel, "4" - ot
66% no 89%, "3" - o1 51% 10 65% "2" 10 50%.




