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MNOACHUTEJIBHASA 3AIINCKA

MporpamMma MO XUMWUWM OCHOBHOIO 06LLero ob6pasoBaHusi (yrny6néHHbIN
YPOBEHb) COCTaB/IeHa Ha OCHOBe TPebOBaHWiA K pe3ynibTaTtaM OCBOEHWS OCHOBHOM
obpa3oBaTe/ibHOW NPOrpamMmbl OCHOBHOIO 06LLEro 06pasoBaHns, NpeacTaBeHHbIX
B dIrOC 000, ¢ yyeToM hefiepasibHO paboyeit Nporpammbl BOCMUTaHWA.

MporpaMma No XuMuM pas3paboTaHa C LEMb0 OKasaHUA MeTOANYEeCKOM
MOMOLLM YYMTENHO B CO34aHUM paboyeld Nporpammbl Mo y4ebHoOMY npeameTy.

MporpaMma Mo XMMUW AT MpefcTaBieHne O Lensx, OOLLein crtpatervm
00yyeHVs, BOCMUTaHUS W PasBUTUA, O00y4varoWUXCA CpeacTBamy  yyebHOro
npeaMeTa, onpesenset obsa3arenbHOe NPeAMETHOE CoAepXKaHue, ero CTPYKTypy Mo
pasgenaM M TemaMm, pacripefefieHe MO Knaccam,  PeKOMeHZyemyto
MocnefoBaTe/lbHOCTb  U3YYEHUS XUMWUM  C  YYETOM  MEXMNPEAMETHbIX U
BHYTPUMNpPeAMETHbIX  CBSI3eW, JIOTUKM  Y4eOHOro mnpouecca, BO3PACTHbIX
0COoOeHHOCTe  obyuvatolmxcda. B nporpamme Mo XUMUM  YYUTbIBAKOTCH
BO3MOXHOCTM Yy4ebHOro npegmeta B peasmsauum TpeboBaHWUA K MiaHUMPYeMbIM
NINYHOCTHbIM, MeTanpeaMeTHbIM W NPeAMETHbIM pe3y/ibTaTaM 00y4YeHUs U B
(hopMMPOBaHMM  OCHOBHbIX BWAOB  Y4eOHO-MO3HaBaTe/IbHON  AeATeNIbHOCTU
06yyatoLLLEerocsi No 0CBOEHMIO Y4EOHOr0 CoAepXKaHus.

M3yyeHne XMMMM Ha  YPOBHE OCHOBHOro 06Llero 06pa3oBaHuS
OPUEHTUPOBAHO Ha 06LLEKYIbTYPHYIO NOArOTOBKY, HEOOXOAMMYHO A9 BbIPpaboTKM
MVPOBO33PEHYECKNX OPUEHTUPOB, PasBUTUS MHTENNEKTYa/IbHbIX CMOCOOGHOCTEN U
MHTEPECOB 0O6yyvalowmMxcs, Ha NpPoAO/MKeHNe 00y4YeHWs Ha YpPOBHe CpefHero
06Lero o6pasoBaHus.

3HaHMe XUMWUW CNYXXWUT OCHOBOM [N (POPMMPOBaHUS MUPOBO33PEHUA
0byyaroLlerocsi, ero npefcTaB/eHUin 0 MaTepuasibHOM eMHCTBE MUpPa, BaXHYHO
PO/b UrPatoT (hopMUpYyeEMbIe XMMUE MPeACTaBIEHNS O MPeBPaLLEeHUAX IHEPTUN U
BeLecTB B npupofde, O MyTAX peweHus rnobanbHbIX NPo6sieM YCTOMUYMBOIO
pasBUTMSI YefioBeYeCTBa — CbIPbEBOI, 3HEPreTMYecKor, MPOAOBO/bCTBEHHOM
npo6nem, Npo6sieMbl 3KOMOrMYecKor 6e30MacHOCTH, NPO6/IEM 3L4paBOOXPAHEHUS.

N3yueHne xumumn:

CNOCO6GCTBYET  peanu3aumMyM  BO3MOXKHOCTEA AN caMopasBUTUS U
(hopMUpoBaHUA  KYNbTypbl  JIMYHOCTM  obOydarowmxcs, WX  obwen u
()YHKLUMOHa/IbHOI rPamMoTHOCTY;

BHOCWUT BK/af B (DOPMUPOBaHME MbILLIEHUS U TBOPYECKUX CMOCOBHOCTEN
06yyaloLMxXcs, HaBbIKOB WX  CaMOCTOATE/IbHOW  Y4ebHON  [edaTenlbHOCTH,
9KCMEePUMEHTa/IbHbIX U UCCNef0BaTeNlbCKUX YMEHUA, HeobXOAMMbIX KaK B
MOBCEAHEBHOW XXM3HW, TaK 1 B NPOYPECCUOHA/IbHON AeATeIbHOCTH;



3HAKOMUT CO CreuutuKon Hay4yHOro MbILWIEHUS, 3aKNafAblBaeT OCHOBbI
NpeLCTaB/IEHNIA O eAMHCTBE NPUPOALI N YeNOBEKa, ABMIAETCA KIHOYEBbIM 3TaroM B
(hopMMpOBaHMM eCTECTBEHHO-HAYYHOW FPaMOTHOCTM 06YYatoLLMXCS;

Croco6CTBYeT (POPMMPOBAHUIO LIEHHOCTHOIO OTHOLUEHWUA K eCTeCTBEHHO-
Hay4HbIM 3HaHWAM, K NPUPOAE, K YeI0BEKY, BHOCUT CBOWN BKaf B 3KO/IOMMYECKOe
0bpa3oBaHMe 00yYatoLLIMXCS.

[aHHble HanpaBneHWs B 0OYYeHUU XMMUM 06ecrneynmBaroTCcAa CneumguKon
COAepPXKaHNA npeaMeTa, KOTOPbIA SBNSETCA MNefarormvyeckn aganTUpPOBaHHbLIM
OTPaXKeHWeM OnpeeneHHOro atana passuTua XMMnm.

YTrny6néHHbIN Kypc XMMUM OCHOBHOIO 06Llero obpasoBaHnst OPUEHTUPOBaAH
Ha OCBOEHVEe 06YyYatoLLMMUNCA CUCTEMbI MepPBOHAYa/IbHLIX MOHATUIA XUMWUW, OCHOB
HeopraHM4yecKom XMMuu, OCHOBOMO/AraloWmMX MNpeAcTaBieHNin 00LWein XUMmun 1
OTAE/NbHbIX 3HAYNMBIX MOHATWIA OPraHNYecKo XMMUN.

CTpyKTypa cofep)xaHusi nporpaMMbl M0 XUMWWA CHOPMUPOBAHA Ha OCHOBE
CUCTEMHOIO noAxoda K eé maydeHuto. CofepykaHue CKaablBaeTca M3 CUCTEMbI
MOHATUM O XMMUYECKOM 3/IEMEHTE U BELLECTBE M CUCTEMbI NOHATUIA O XMMUYECKOM
peakunn. O6e 3TU CMCTEMbl OpPraHM3oBaHbl MO MPUHLMMY MNOCNeL0BaTENIbHOIO
Pa3BMTUA 3HAHWIA Ha OCHOBE TEOPETUYECKMX NPeACTaB/IEHNIA Pa3HOI0 YPOBHS:

aTOMHO-MOJIEKY/IAPHOI TEOPUM KaK OCHOBbI BCEr0 eCTECTBO3HAHNS;

lNepuognyeckoro 3akoHa .. MeHaeneesa Kak OCHOBHOIO 3aKOHa XMMUW;

YUYEHUNA O CTPOEHUM aToMa M XMMUYECKOIA CBA3N;

npeacTaBneHnin 06 3NeKTPONUTUYECKOW AMCCOLMaLN BELLLECTB B pacTBOpax;

0 XMMUYECKON KUHETUKE U TEPMOAMHAMUKE.

B OCHOBY TeOpeTMYecKMX 3HaHWIA MONOXEHbl 3MMUPUYECKN MOJTyHYeHHbIe
(hakTbl. TEOPETUYECKME 3HAHWNA Pa3BMBAIOTCS NOCNeA0BaTEIbHO OT OAHOI0 YPOBHS
K fApyromy u o6ecneymBaloT 00y4alOWMMCA BO3MOXHOCTb OOBACHATL MU
MPOrHO3MpoBaTL CBOWCTBA, CTPOEHME M 06M1acTU NPaKTUYECKOro MpPUMEHeHUs
N3yyaeMblX BELLECTB.

OcBOeHMe  cofepXXaHusi  nporpaMmmbl MO XMMUKU  MPOUCXOAUT  C
NCMONMb30BaHMEM  3HAaHWA K3  paHee M3Y4YeHHbIX Y4YebHbIX NpPeaMeTOB:
OKpy)XXarowmii mup, 6uonorus, ¢usmka, matemartuka, reorpadus, TEXHOMOIMS,
ncTopus.

MporpamMma OCHOBHOro 06LIero 06pa3oBaHus MO XUMUKU (Yrny6néHHbIN
YPOBEHb) OpPUMEHTUpPOBaHa Ha COXpaHeHVWe (yHAaMEeHTa/lbHOrO  XapakTtepa
obpaszoBaHus, cneunmukn ydyebHoro npeametra U o6GecrneyvyeHWe YCMELWHOro
0byyeHVs Ha Cnefylowem ypoeHe o6pasoBaHMsA. B nporpamme Mo XvMuu
peann3yeTca pasBMBarOLLas M MpaKTUYeckas HamnpasieHHOCTb 00YYeHUs XUMUK,
anddepeHumayms  obydeHns,  BKIKYarowas — MpoubHYHO  MOArOTOBKY



obyyvaroLmMxca 1 Mocnedytrollee camoorpefeneHve B Bblbope Hanpas/eHUs
06y4YeHMns B NPOn/IbHBIX Knaccax.

Yrny6néHHoe u3yyeHVe XMMUKW  CNOCOOGCTBYET  peanu3aumm  3adad
MPOecCMoHaIbHOM OpUEHTALMK 1 HanpaB/ieHO Ha NpeAoCcTaB/IeHe BO3MOXHOCTY
KaK[AOMY 00y4aroLleMycsi MposiBUTb CBOM WHTeN/IEKTYaslbHble W TBOPYECKue
CMOCOBHOCTM  MPU  U3yYeHUU Yy4yebGHOro npeameTa, HeobxoAuMmble A1
MPOAOC/MHKEHUS 06pa30BaHNA M fasbHelLe TPYA0BOW AeATeIbHOCTH.

Mporpamma Mo Xumun (Yrny6néHHbld  ypOBEHb) MNpeAHa3HayeHa A1
MCNONb30BaHNA B 06pa30BaTe/IbHbIX OpraHmM3aumsax, peausyowmnx nporpamMmbl
AndhepeHUMpoBaHHOro (yrny6néHHoOro, npoguabLHOr0) U3yYeHUs OTAENbHbIX
y4ebHbIX NPeAMETOB Ha YPOBHE OCHOBHOIO 06LLEro 06pasoBaHus.

O6paszoBate/ibHble QYHKLUMN XUMUK, N3YyHaeMOil Ha yrniy6/eHHOM YpOBHe,
peasim3ytoTcs B npouecce (HOPMUPOBaAHUA 3HAHMI OCHOB XMMMWYECKOW HayKM Kak
06/1aCTV COBPEMEHHOr0 eCTeCTBO3HaHWUA, 061acTU NPaKTUYECKON AeATeIbHOCTH
yesioBeKa W OAHOrM0 M3 KOMMOHEHTOB MWPOBOM KyNbTypbl. 3ajaya Yy4eOHOro
npeameTa COCTOMT B (DOPMUPOBAHMMN CUCTEMbI XUMUYECKUX 3HAHWIN — BaXKHEMLLIMX
(haKTOB, NOHATWNIA, 3aKOHOB 1 TEOPETUYECKUX NOMOXEHWIA, LOCTYMHbLIX 0600LLEeHI
MMPOBO33PEHYECKOrO XapakTepa, f3blka Hayku, B MPUOOLLEHMN K Hay4YHbIM
MeTofaM MO3HaHWA MPU  M3YYeHWM BELLECTB U XUMUYECKUX  peakuuii,
(hopMMpOBaHNM N Pa3BUTMM MO3HABATE/IbHbIX YMEHUIA 1 CNOCO60B AEATENbHOCTY
N UX NPUMEHEHUM B Y4ebHO-MO3HaBaTe/IbHOM W Yy4ebHO-MCCNef0BaTeNbCKOM
[eATeNIbHOCTN, OCBOEHWM npasBu/ 6e30nacHOro obpalleHust C BellecTBaMu B
MOBCEAHEBHOW XW3HN.

Llenn n3yyeHns XMMumn oTpaxkaroT HanpasieHHOCTb 00yYeHNs Ha pa3BuTre 1
camopasBuUTHE NIMYHOCTU, (HOPMUPOBaHIME €€ MHTeNNeKTa U 06LLE KYNbTYpbl.

3ydeHre XMMUKN HanpaB/ieHO Ha JOCTUXKEHME ClefYyHOLMX Lenei:

(hopmMMpoBaHNEe  WHTENNEKTYyalbHO  PasBMTOM  JIMYHOCTW, TFOTOBOM K
camoo6pa30BaHUI0, COTPYAHWYECTBY, CAMOCTOATENbHOMY MPUHATUIO PELLEHUHN,
CMOCO6HON a1anTUPOBaTbCs K ObICTPO MEHAIOLLMMCS YCNOBUSIM XKU3HN;

(hopMMpoBaHME  CUCTEMbI  XMMWYECKMX  3HAHUMI  KaK  KOMMOHeHTa
eCTECTBEHHO-Hay4YHOM KapTWUHbI MMpPa, KaK OCHOBbI A/ MOHUMaHNA XUMUYECKOIA
CTOPOHbI SIBNIEHNI OKPY>KAKOLLLEr0 MMPa, OCBOEHME A3blKa HaYKMW;

NpUoGLLEHNE O0OyYalOWNXCA K  CaMOCTOSTENbHON MO3HaBaTe/lbHOW U
NCCNeaoBaTeNbCKOM  AEATENIbHOCTM, K HayYyHbIM  MeTofdam  MO3HaHus,
(hopmMrpoBaHme MOTUBALMWN 1 Pa3BUTNE CMIOCOOHOCTEN K U3YUYEHNIO XUMUN;

(hopMupoBaHMe  00WEA  (PYHKUMOHA/IbHOW U eCTeCTBEHHO-HAY4HOM
rpaMOTHOCTW, B TOM 4MCNe YMEHWIA OOBACHATb W  OLEHMBATb SB/IEHUS
OKPY>KatoLWero Mupa, UCMosb3ys 3HaHWA W OMbIT, MOMYYEHHbIe NPU U3YYEHWUN



XUMUWN, MNPUMEHATb WX MPU pelleHnn npobseM B MOBCEAHEBHON XXU3HU WU
TPY/OBOW AeATENbHOCTY;

pasBuTMEe Yy 00y4yaloWmMxXcs WHTepeca K MW3YYEHUO XUMUW U chepam
[AeATeNbHOCTN, CBA3aHHbIM C  XWMWEN, MOTMBaUMA K OCO3HAHHOMY BblGOpY
COOTBETCTBYIOLLEr0 NPOMUASA 1 HaNpPaBNeHHOCTU AanbHelLero 06y4eHus;

OCO3HaHME LIEHHOCTU XMMUYECKUX 3HaHMIN B YKM3HW YeNloBeKa, MOBbILLEHNE
YPOBHS 3KOJIOTMYECKOM KYNbTYpbl, HENPUATWE [OEWACTBUM, MPUHOCALMX Bpef
OKpY>KatoLLIel cpefe v 30Pp0Bbt0 NOAEN;

npuobpeteHre 06yYarOWMMUCS OMbITa CaMOMO3HaHUSA, K/HOYEBbLIX HABbIKOB
(KNMoueBbIX KOMMNETEHLMIN), HEOOXOANMbIX 415 Pa3NINYHbIX BUAOB AeATENbHOCTU.

Ha yrny6néHHoe nsyyeHmne yyebHoro npeameta «Xumms» oTBoamTcs rno 136
yacoB B 8 1 9 knaccax (3 yaca B Heaento), Bcero 204 yaca 3a fiBa roga 06y4eHus.



COJAEPXKXAHUE OBYUYEHUA

8 KJIACC

HepBOHa‘IaJIbeIe XMMHUYECCKHUEC MOHATUA

Xumna — BakHas 061acTb eCTECTBO3HAHMSA M NPaKTUYECKON [AesATe/IbHOCTU
yenoseka. lNpeamer xummn. Posb XMMKUK B XKM3HM YenoBeka. KpaTkue cBefeHUs
06 NCTOPUN BO3HWMKHOBEHUA U Pa3BUTUSA XUMUWU. XUMUA B CUCTEME HayK. Tena u
BewectBa. ®Pu3Myeckme M XMMUYECKMe CBOWMCTBA BeLIeCTB. ArperaTtHble
COCTOAHMS BellecTB. [MOHATME O TEOPETUYECKUX W IMMUPUYECKMX METOAax
MO3HaHWA B eCTECTBEHHbIX HaykaX. [peAcTaBfieHns O HayYHOM MO3HaHWMM Ha
AMMNUPUYECKOM YPOBHE: HabMoAeHNe, U3MEPEHIE, IKCNIEPUMEHT, MOAENMPOBaHME,
BbluncneHve. MNMpeacTaBneHnss 0 Hay4YHOM MO3HaHWM Ha TEOPeTMYECKOM YPOBHE:
Hay4YHble (haKTbl, NPO6/EMa, rMnoTe3a, TEOPKUS, 3aKOH.

A3bIK XUMUKN. ICTOUHUKN XMMUYECKOW NH(opMaLmK,

[MoHATME O MeTofax paboTbl C XMMUYeCKMMU BelecTBamn. ObopyLoBaHue
LLIKONBbHOW XUMWU4YecKor nabopatopuun. [MpaBuna 6e30nacHOro ob6palleHns c
BelLlecTBaMu 1 N1abopaTopHbIM 060pYA0BaHMEM.

YncTble BewecTtBa M cmecu. MpupoaHble CMecu: BO3AyX, NMPUPOAHbLIA ras,
He(Tb, NPUPOAHbLIE BOAbI, FOPHbLIE MOPOAbl N MUHEpPabl. MMOHATAE O FOMOIEHHbIX
N reTeporeHHbIX cmecax. Cnocobbl pasgeneHuns cmecein. OUNCTKa BELLECTB.

Bewectea M XMMUYECKMe peakuun. ATOMbl U MONEKY/bl. XUMUYECKUE
anemMeHTbl. CUMBO/IbI XMMUYECKMX 3/1eMeHTOB. poCTble M CNOXHbIE BeLLecTBa.
MeTasilbl U HemeTa/Nbl. BellectBa MOSIEKY/IAPHOIO M HEMOJEKYNAPHOTO
CTPOEHMS.

Xumnyeckas (opmyna. BaseHTHOCTb aToOMOB XMMWYECKMX 3/1IEMEHTOB.
3aKOH MOCTOAHCTBA COCTaBa BellecTB. OnpeaeneHne BaIleHTHOCTM 3/IEMEHTOB MO
(hopmynam  OGUHApPHbLIX COEAVHEHWA W  cocTaBneHne (opMyn  GUHAPHbIX
COEAMHEHNIA MO BaNEHTHOCTU 3neMeHTOB. OTHOCUTENbHas aToMHas Macca.
OTHOCKTeNbHaA MoMeKynspHasa macca. MaccoBas 40/ XUMUYECKOro 3/IEMeHTaA B
coeanHeHUN. HaxoxaeHne NpocTenLLein ghopmy bl BELLLECTBA MO MAaCCOBbIM [J0/ISM
3/1EMEHTOB.

KonnuectBo Bewectsa. Mosnb. MonsdpHaa macca. B3anmMocBa3b KONNYeCTBa,
MacCbl W uyuMcna CTPYKTYPHbIX eauHWL, BellecTBa. PacuyeTbl Mo (hopmyrnam
XUMUYECKNX COoefiHEHWNA. MonspHas macca cmecu BellecTB. MonbHas [ons
XMMUYECKOrO 3/IeMeHTa B COefMHeHMW. HaxoxaeHue npocTeliwert opmy/bl
BeLLeCcTBa Mo MOJIbHbIM 40/SAIM 3/1EMEHTOB.

Pur3nYecKne 1 XMMUYECKMe ABMeHNSA. XUMUYECKasa peakums 1 ee NpusHaku.
YCNnoBus NpoTeKaHUs XMMUYECKMX peakumnin. 3aKOH COXpPaHeHNs Macchbl BeLLEeCTB.
ATOMHO-MoONeKynapHaa Teopusa. XKu3Hb W pedatensHocTb M.B. JlomoHocoBa.



XuMnyeckme ypaBHeHUs. TUMbl XUMUYECKUX peakLmil (COeAMHEHUS, Pa3/OXEHWS,
3aMelLleHns, 06MeHa). PacyeTbl N0 XMMUYECKUM YPaBHEHUAM.

IKCNepMMeHTa/IbHOE  M3Y4YeHMe BeLLeCTB W SBMIEHMIn. 3HAKOMCTBO C
XMMUYEeCKOW MOCYAON, € npaBunamMuM paboTbl B nabopatopum u npuemammu
obpalleHnss ¢ fabopaTopHbIM  060pyAoBaHMeM. W3yyeHWe U OnuvcaHue
(h)M3MYECKNX CBOWCTB 00pa3L0B HeOpraHNMYeckKMX BeLeCTB — METaIN0B U
HemeTanoB. HabnogeHve @uanyecknx (nfasneHWe BOCKa, TasHWe Jibja,
pacTvpaHue caxapa B CTYMKe, KWMeHWe M KOHAeHcauus BOAbl) M XMMUYECKMX
(ropeHue cBeun, NpoKasMBaHWe MeLHOW MPOBO/IOKM, B3aMMOAENCTBME COAbl UK
Mena C COMSIHOM KUCNOTORN) siBneHuid. O3HaKoM/eHMe ¢ obpasuamy BeLLECTB
KonnyectBoOM 1 Mosb. HabniogeHve M onmMcaHue NPU3HAKOB MPOTEKaHUs
XUMUYECKNX peakumi (pasfioXkeHne caxapa, B3avMOENCTBUE CEPHOM KUCNOTbI C
Xopuaom  Gapus, MnonyyveHne wn pasnoxeHuve ruapokenmaa wmeaun (1) npw
HarpeBaHun, B3aMMoAeincTBMe enesa ¢ pactsopom conm meau (I1). N3yyeHme
CMoco6oB  pasfefneHns cmecein (C  MOMOLLbKO  MarHWTa, (UIbTPOBaHUe,
BblnapvBaHue, AMCTUNNALMSA, XpoMaTorpadms), NpoBefeHNe OUNCTKM NOBapPEHHOM
conn. HabnogeHne n onucaHve ONbITOB, WUIMOCTPUPYIOLLMX 3aKOH COXPaHeHMs
Macchbl.

BaxHeline npeacTraBuTe M HCOPraHUYECKUX BeLIEeCTB

MpencraBneHns o rasax. Bo3gyx — cmecb rasoB. CocTaB BO3fyxa. 3akoH
ABoragpo. MonspHblii  06bEM razoB. OTHOCUTENbHad MIOTHOCTb  as3oB.
OnpefeneHne 0THOCUTENIbHON MOMEKYIPHO Macchl ra3006pa3HOro BeLecTsa fno
M3BECTHON OTHOCUTENbHOW MNOTHOCTU. OOBLEMHbIE OTHOLUEHWSA Tras30B Mpw
XUMUYECKNX peaKkLusX.

Kucnopof — aneMeHT M NpPOCTOe BeLecTBO. HaxoxieHwe Kucnopopa B
npupoge, rU3nyeckne N XMMMYECKMe CBOMCTBA (peakumn ropeHnst U OKUCNEHNS).
Mpoueccbl OKMUCNEHMS B XMBOM npupoge. Okcuabl. TprvMeHeHWe Kucrnopoga.
Cnocobbl nonyyeHWs KMCNopoaa B nabopatopuu U MPOMbILLIEHHOCTU. TOHATHE O
Katanm3atope. KpyrosopoT kucnopoga B npupofe. O30H — annoTponHas
mMoanukaumsa kucnopoga. O30HOBbLIA CNOW, €ro 3HayeHWe [N XKUBbIX
OpraHu3moB. PaspyLueHne 030HOBOIO C/10S.

Tennosor 3(h(heKT XMMUYECKOW peakumn, TEPMOXMMUYECKME YpPaBHEHMS,
3K30- M 3HAO0TEPMUYECKMe peakuun. Tonimeo. Vcrnosb3oBaHWe yrins U MeTaHa B
KayecTBe TOM/MBa. 3arpsasHeHve Bo3ayxa. MoHsATNe 0 NapHUKOBOM adidheKTe.

Bogopos — 3neMeHT W MpOCTOe BeLlecTBO. HaxoxfeHwe Bogopoga B
npupoge, (U3MYecKue U XMMUYECKMe CBOWCTBA, MPUMEHEHMe, Cnocobbl
nony4yeHus. NoHATME O KMCNOTax U consx. Vicnonb3oBaHne BOAOPOAA B KavecTse
TonmBa.



Boga. ®usmyeckne cBoicTBa BOAbl. Bofa kak pacTtBopuTenb. PacTBopbl.
HacbIlweHHble M HeHacbIlWeHHble pacTBOpbl. PacTBOPMMOCTL BeLLeCcTB B BOJE.
daKkTopbl, BMAKOLWME HA PACTBOPMMOCTb TBEPAbIX M ra3o000pasHbIX BELLECTB.
Cnocobbl BbIpaKeHNA KOHLEHTpaLumM pacTBOPOB: Maccosast f0NS PacTBOPEHHOIO
BelLlecTBa, MONAPHAaA KOHLEHTpauuda. Ponb pacTBOPOB B MPUPOLE U B XXWU3HU
Ye/loBeKa.

Xumnyeckme cBoicTBa BOAbl. [MoHATME 00 oOCHOBaHWAX. [MoHATME 06
nHamkKatopax. KpyrosopoT BOAbl B MNpupoge. 3arpAasHeHne nNpUPOLHbLIX BOL.
OxpaHa 1 04YMNCTKa NPUPOSHLIX BOA.

Knaccnukaumsa HeopraHmyecknx coeamHeHuin. Okcnapl. Knaccudmkaums
OKCUAoB:  cofeobpasytowime  (OCHOBHbIE,  KUC/IOTHble, am(q)OTEPHbIE) U
Hecosieobpasyrolme. MexayHapoaHasd HOMeHK/aTypa OKCUAoB. TpuBUa/ibHble
Ha3BaHUA OKCUAO0B. PU3NYECKME W XapaKTepHble XMMUYECKNe CBOCTBA OKCUOB
(B3aMMopeicTBME C BOLAOW, C KAC/NIOTAMU M OCHOBAHWUAMM, C APYTUMW OKCUAAMMW).
[NonyyeHne oKCMaoB.

[MoHATME O rMApOKCUAAX — OCHOBAHWMAX U KMCMOPOACOAEPXaLLUMX KNCIoTax.
Kucnotel.  Knaccugumkauma — Kucnot.  MexayHapogHad  HOMeHKnatypa W
TpUBUA/IbHblE Ha3BaHWUA KUCNOT. PU3NYECKME U XUMUYECKMEe CBOWCTBA KWUCNOT
(B3aMMopeicTBME C MeTa/llamMu, C OKCUAAMMU MeTaslloB, OCHOBaHUSIMW 1 CONAMM).
Pan aktueHocTn meTtannoB H.H. Beketosa. [NonyyeHue kucnoT. Kucnotbl B
npupoge, NPUMeHeHNe BXKHENLLNX KMUCOT.

OcHoBaHMsi. KnaccumkaumMs OCHOBaHWIA:  LLEN0YM U HepacTBOpUMbIe
OCHOBaHMsA. MexayHapoHas HOMeHKNaTypa 0CHOBaHWI. TpuBMasibHble Ha3BaHNA
OCHoBaHuWi. LLlenoun, nx ceoicTBa (B3aMMOMENCTBME C KUCMOTHLIMU OKCUAaMW,
KMUCMoTaMn 1 consMm) M crocobbl nony4veHnsi. HepacTBOprMble OCHOBaHWSA, KX
CBOWCTBA (B3aMMOAENCTBUE C KMCNOTaMM) U CNOoco6bl NonyyeHUs. AMGPOTEPHOCTb.
lMoHATME 006 aM(OoTepHbIX ruapokcuaax (Ha npumepe rMAPOKCUMAOB LUUHKA WU
/TIOMUHNUA): XMMUYECKME CBOWCTBA (B3aUMOAENCTBME C KUCIOTaMK 1 LesiovaMm)
N NONyYeHNe.

Conn  (cpegHue, KuUCNble, OCHOBHble, [BOWHbIE). MexayHapoaHas
HOMeHK/aTypa cofieil. TpuBManbHble Has3BaHUs coneil. Pusmdeckne u
XapaKTepHble XMMWYECKMe CBOWCTBA Ha MpuUMmepe CpeaHuX cosnei. MonyuveHue
cose.

["eHeTUYeCKas CBS3b MEX/Y KnaccaMmy HeopraHMYecKUX COeanHEHWA,

JKCnepMMeHTaNNbHOE N3YyYeHe BELLLECTB U ABNIEHNIA:

KO/IMYECTBEHHOE ONpeAeneHne CoaepXkaHusa KUCNopoaa B BO3ayXe;

nosy4yeHue, cobupaHue, pacrnosHasaHve U N3yyeHre CBOMCTB KUC/TOPOAa;

HabnogeHne B3aMMOLENCTBUA BELLECTB C  KWUCIOPOAOM U YC/IOBUIA
BO3HWMKHOBEHNA Y MpeKpaLLeHNs ropeHuns;



O3HaKOM/1eHVe C 06pasL,aMmn OKCMA0B M OMUCaHNe UX CBOMCTB;

noslyyeHue, cobupaHue, pacro3HaBaHWe W MW3y4eHMe CBOWCTB BOAOPOAA
(ropeHwe);

B3aumogeincTeme Bogopoaa ¢ okcngom meam (I1);

nccnegoBaHMe  OCOOEHHOCTE  pacTBOPEHWS  BELLeCTB  C  pas3/IMYHOM
pacTBOPUMOCTHLIO;

MPUroToB/IEHME PACTBOPOB C OMpefe/IeHHOM MacCcoBOW A0/eil paCTBOPEHHOIO
BeLLleCTBa;

MPUroTOB/IEHME PacTBOPOB C OMpefenieHHOM MOJSIPHON  KOHLUEHTpaLmen
pacTBOPEHHOIO BeLLEeCTBa,;

B3aMMOZENCTBME BOAbl C MeTa//laMi (HAaTPUEM U KaslbLIMEM);

ornpefesnieHne pacTBOPOB KMC/OT U LLLeN0Yelt C MOMOLLbH NHANKATOPOB;

nccnefoBaHve 06pasLL0B HEOPraHMYeCKNX BELLECTB Pa3/IMYHbIX KacCoB;

n3yyeHune BammopencTensa okcuaa meau (1) ¢ pacTBOpoOM CepHOI KUCNOTHI,
KUCMIOT C MeTalamu, peakumili HeTpanun3aunm;

Mosly4yeHne HepacTBOPMMbIX OCHOBaHWI, BbITECHEHME OAHOro MeTansa
APYrum 13 pacTsopa Conu;

B3aMMO/EeNCTBME TMAPOKCUAA LIMHKA C pacTBOPaMmM KUCNOT U LLe/oYeN;

peLleHne 3KCMepuUMeHTaNIbHbIX 3adady no TeMe «OCHOBHble K/acchl
HeopraHMyeCcKnX CoeiHEHNA».

Iepuonnyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
jemenToB /I. U. MenaesieeBa

CTpoeHne atomMoB. XMMUYeckas CBA3b. OKUC/IUTENbHO-BOCCTAHOBUTE/bHbIE
peakuuu.

[MepBble MNOMbITKW KnacCUUKauMm XUMUYECKUX 3MEMEHTOB. [MOHATME O
rpynnax (cemencTBax) CXOAHbIX 3/1EMEHTOB: LLUENOYHBIX U LLEN0YHO3EME/bHbIX
MeTa/inax, ranoreHax, MHePTHbIX (61aropofdHbiX) rasax. JOMIEMEHTbI, KOTOpble
06pasyroT am(oTepPHbIE OKCUbI U TMAPOKCUADI.

MepuroanyecKnia 3aKOH. OTKpbITHE [Mepmnoanyeckoro 3aKoHa.
lNepnoanyeckad cuctema XuMUYeckmx anemeHtos [. . MeHaeneesa.
KopoTkonepvogHaa ©n AAMHHOMEPUOAHas (opMbl Tabnuupl «[lleprognyeckas
cucTeMa XMmmMyeckux anemeHTos . . MeHgeneesa». MNepuodbl 1 rpynnbl (A- v
B-rpynnol).

CTtpoeHne atomoB. CocTaB aTOMHbIX afdep. V3oTonbl. PagnmoakTUBHOCTb.
ONEKTPOHbl. ONEKTPOHHAA opbuTasib. OHepreTMYeckne YPOBHM U NOLYPOBHU
atoma: S-, p-, d-opoutann. DNEKTPOHHble KOH(Urypaumm un 3NeKTPOHHO-
rpauyeckne opmMysnbl aTOMOB. PU3MYECKMIA CMbICTT MOPALAKOBOr0 HOMepa,
HOMepa repvoga 1 rpynnbl anieMmeHTa. CTPOeHMe 3M1eKTPOHHbIX 060/104eK aTOMOB
nepBbIX 20 XMMUYECKMX 3N1eMeHTOB Mepuognyeckoit cuctemsl [. . MeHpaeneesa:



pacnpefeneHne 371eKTPOHOB MO 3HEPreTMYecKMM YPOBHAM, MOAYPOBHAM U
opoutanam. Pusnyeckunin cMbicn Meprnoagmnyeckoro 3akoHa.

3aKOHOMEpHOCTU M3MeHeHus pagnyca aToMOB XMMUYECKUX 3/IEMEHTOB,
META/I/INYECKUX W HEMETa//IMYECKMX CBOMCTB MO rpynnaM W Mepuogam.
I3MeHeHVe KMCNOTHO-OCHOBHbLIX CBOMCTB COEAMHEHUI XUMUYECKUX 3/IEMEHTOB B
nepuodax W rpynnax. XapakKTePUCTUKA XUMWYECKOro 3/1IeMeHTa Mo €ero
nonoxeHuto B Mepuognueckoit cucteme . V1. MeHgeneesa.

3HaueHue MNeproanyeckoro 3akoHa 1 Neprnoanyeckoin CUCTEMbI XMMUUECKNX
3NEMEHTOB N5 Pa3BUTUS HayKM U npakTuknh. . V. MeHaeneeB — y4eHblid ©
rpaXkKaaHNH.

ONeKTPoOTPULATE/IbHOCTL  XUMUYECKUX 3/IEMEHTOB. XMMUYECKasas CBA3b.
Buabl  XMMUYeCKOWM CBA3W: KOBa/IEeHTHas MOMAPHas CBA3b, KOBa/IeHTHas
HenonspHas CBA3b, MOHHaA CBA3b. MexaHM3Mbl 00pPa30BaHWA KOBa/IEHTHON U
MOHHOW CBA3WN. JNIEKTPOHHbIE U CTPYKTYpHble (OPMYsbl BewecTB. KaTuoHb! U
aHWOHbI.

Kpuctaninyeckne ©n amMopHble BewlecTBa. TuMbl  KPUCTIINYECKMX
PELLETOK: MOHHAs, aTOMHas, MONeKYNApHaa N UX XapakTepuCTUKN.

CTeneHb oOKucneHus. OrnipefenieHne CTerneHein OKWUCNeHUs aTOMOB B
OVMHapHbIX  coefuHeHuAX.  OKMCNUTENIbHO-BOCCTaHOBUTE/bHbIE  Peakuuu.
[Mpouecchbl OKUCNMEHMA W BOCCTaHOBNEHUA. OKUCIUTENN WU BOCCTAHOBUTENN.
CocTaBneHve ypaBHeHUI NPOCTbIX OKMUCIUTE/IbHO-BOCCTaHOBUTENbHBLIX peakLuii 1
paccTaHOBKa B HUX KO3 (MLUNEHTOB METOAOM 3/IEKTPOHHOI0 banaHca.

JKcneprMeHTa/IbHOE M3YyYeHe BELLECTB U ABMEHWIA:

O3HaKOM/1eHMe ¢ 0bpasuamy MeTa/I/10B U HEMETA/I/I0B;

MOAENNPOBaHNe CTPOEHMS MOJMEKYN MpyY MOMOLLM PUCYHKOB, MOAENeN,
3NEKTPOHHbIX U CTPYKTYPHbIX (DOPMYII;

NpoBefeHNe  OMbITOB,  WIIOCTPUPYIOLLMX  NPUMEPbl  OKUCIUTENIbHO-
BOCCTaHOBUTE/IbHbLIX Peakuuii (ropeHre, peakLumm pasnoXxXeHns, CoeIMHEHNS).

MexnpeaMeTHble CBA3H

Peannzauma MexnpeameTHbIX CBA3ei NpW MU3yYeHUM XUMUKM B 8 Knacce
OCYLLIECTB/IETCA 4epe3 MCMO/Mb30BaHME KaK OOLWMX eCTeCTBEHHO-HaY4YHbIX
MOHATUI, TaK Y NOHATUIA, NPUHATLIX B OTAE/bHbIX CTECTBEHHbIX HayKax.

O6uine ecTeCTBEHHO-HaYYHble MOHATUSA: ABNEHNE (MPOLECC), HayUHbIN (haKT,
rmnoTesa, TeOpus, 3aKOH, aHannM3, CUHTE3, Knaccugukauus, nepuognyHoCTb,
HabntoAeHWe, IKCNEePUMEHT, MOAeNIMPOBaHKE, U3MePeHMe, MOLeNb.

®du3nKa: ABMEHUA MPUPOLbI, (IM3NYECKMe SABNEHWs, BELLeCTBO, Teso,
(hm3nyeckne BEMMUMHDBI, eAVHULbLI U3MepeHWs, O00bEM, Macca, arperartHble
COCTOSIHME BeLLecTBa, aTtoOM, 3/IEKTPOH, MPOTOH, HEWTPOH, WOH, MOJEKyna,



CTPOEHVE ra3oB, XXUAKOCTEN U TBepAbIX (KPUCTAIMYECKNX) TeN, NIEKTPUYECKINN
3apaf, KOJIMYeCTBO TEN/IOThI.

Bronorus: 6uocdepa, (oToCMHTES, NPOLLECCHI 0OMEHa BELLIECTB.

[eorpadusa: aTmocepa, ruapocgepa, MWHepanbl, TOPHblIE MOPOAbI,
M0/Ie3HbIE MCKOMaeMble, TONMBO, BOAHbIE PeCYPChbl.

TexHonoruna: TexHocgepa, NPON3BOACTBO, XMMUYECKNE TEXHOMOMMK, Cbipbe,
KOHCTPYKUMOHHbIE MaTepuarsbl.

9 KIIACC

BeIIIeCTBO U XUMHYECKaf peaKIus

MoBTOpEHWE W yrny6reHne 3HaHUIn OCHOBHbLIX pas3fenioB Kypca 8 Kracca.
CTtpoeHne atomoB. CBoOilCTBa aTOMOB  XMMWYECKMX  3/IEMEHTOB,  UX
KOMIMYECTBEHHbIE " KayecTBEHHbIE XapaKTepUCTUKN (paguyc,
3NEKTPOOTPULIATENBHOCTb,  3HEPIUS  MOHM3aUUN). MocnefoBaTeIbHOCTb
3anO/IHEHNA 3MIEKTPOHHbLIX OpbuTaneil aToMOB MasbiX NeprogoB. OCO6eHHOCTH
3ano/IHEHNA  3MIEKTPOHHbIX  opbuTaneld  atomMoB  6O/bLUMX  MEPUOLOB.
Meprognyeckas CUCTEMa XMMWYECKUX 3/1EMEHTOB B CBETE MpPeACTaB/eHUI O
CTpoeHun atoma. CTeneHb OKUCMEHWS W BalleHTHOCTb. [lpeAcTaBneHne o
MeprogMYecKoN 3aBMCUMOCTU CBOICTB XUMUYECKNX 3/1EMEHTOB
(3neKTpooTpMLUaTEeNIbHOCTb, OKUCNUTENbHO-BOCCTaHOBUTE/bHbIE CBOICTBa,
KMCNOTHO-OCHOBHbIE CBOMCTBA OKCUAOB M MMAPOKCUAOB) OT CTPOEHMS aToMa.

CTpoeHMe BellecTBa. BellecTBa B TBEpPAOM, XMAKOM W ra3006pa3HOM
COCTOSIHUW. Bunabl XMMUYECKOW CBA3W: WMOHHAs, KOBa/IeHTHas (HenonsipHas,
nonsipHasl); OOMEHHbIA W  [OHOPHO-AKLENTOPHbIA MeXaHu3M 06pa3oBaHUA
KOBa/IEHTHOWA CBSI3M.

MeXXMonekynspHble B3aMMoaelicTBus (BoAOpoAHas CBA3b, Cunbl BaH-gep-
Baanbca). Tvnbl KpUCTAIMYECKUX PELLETOK — aTOMHas, MOHHas, MeTa/IMYeckas,
MONEKYNSIPHas — N 0COGEHHOCTU UX CTPOEHNS. 3aBUCUMOCTb CBOMCTB BELLIECTBA OT
TUNa KPUCTAIMYECKOW PELLETKM 1 BMAA XMMUYECKOI CBA3N.

OCHOBHble  3aKOHOMEPHOCTM  MPOTEKaHUS  XUMUYECKUX  peakuui.
Knaccmgpukaums XMMUYECKUX peakumid No pasfinyHbiM NpusHakam (Nno yuciy u
COCTaBYy Y4acTBYWOLWMX B peakuum BELWECTB, MO TennoBoMy 3ddekTy, Mo
N3MEHEHUIO CTEMEHEN OKWUCNEHUSI XUMUYECKUX 3/1EMEHTOB, MO 06paTUMOCTH, NO
yyacT1IO KaTa/msaTopa, No arperaTHOMY COCTOSIHUIO pearnupytoLLmx BELLECTB).

JNeMeHTbl  XMMMWUYECKOW  TepMOAUHAMUKKW.  JHEpreTMka  XMMUYECKMX
peakuunin. TennoBo 3PMEKT XMMUYECKON peakumn. DK30- U 3HAOTEPMUYECKME
peakuun, TepMOXMMUYECKMEe YypaBHeHWUA. 3akoH [ecca M ero creacTsus.
BbluncneHns no TepMOXUMUYECKUM YPaBHEHMWSM.



[MOHATME O CKOPOCTU XMMWYECKOW peakumun. 3aKOH [EeiCTBYHOLLMX Macc.
daKTopbl, BANAIOLLME HA CKOPOCTb XMMMUYECKON peakuun. SHeprus akTUBaLUN.
[MoHATKE 0 KaTannse. depMeHTbl. IHTMoUTOop.I.

MoHATME 06 06pPaTUMBIX U HEOBPATUMBIX XUMUYECKUX peakumsax. MoHATHe 0
XUMUYECKOM paBHoBecuu, npuHUMn Jle Latense. YcnoBus CMeLleHUA
XMMUYECKOro paBHoBecusl. PakTopbl, BAUAIOLIME HA COCTOSHME XUMUYECKOro
paBHOBecusA.  [1pOrHO3MpPOBaHWE  BO3MOXHOCTM  MPOTEKAHWA  XMMUYECKMX
npeBpaLleHnin B pas3IMyHbIX YCN0BUAX Ha OCHOBE MpPeAcTaBNeHNin 06 M3yUYeHHbIX
a/leMeHTaxX XMMUYECKON KMHETUKN U TEPMOLNHAMMUKMN,

OKMCNTENIbHO-BOCCTAHOBUTE/IbHbIE peakumu, OKucnnTeNbHO-
BOCCTaHOBUTE/IbHbIE CBOMCTBA XUMWYECKUX 3/IEMEHTOB, 3aBUCMMOCTb OT CTEMEHU
OKWUCNeHNs. BaXHble OKUCAUTENM W BOCCTAHOBUTENW. [lepMaHraHaT Kaius
(xapakTepucTuka). CoctaB/ieHMe ypaBHEHWU OKUCINTEIbHO-BOCCTAHOBUTE/IbHbIX
peakuuii ¢ UCnosib30BaHEM MeTOAaA 3IEKTPOHHOIO GanaHca.

ANeKTponnTMYeckas Aauccoumaums. XMMUYECKMe peakuuMnm B pacTBOpax.
Teopus  3/1EKTPONUTUYECKON — AMccoumaumn.  PacTBopeHWe  Kak — (M3MKO-
XUMUYeCKUIA npouecc. MoHATUe 0 ruapaTax U KpucTannorngparax. dneKTponmThbl
N HeaNnekTponuTbl. KaTuvoHbl, aHWOHbl. MexaHu3m guccoumauumn BeLecTB C
Pas/IMyHbIM  BULOM XMMWUYECKOW CBA3W. CWibHble U Ccnabble 31eKTPOSIUTHI.
CreneHb guccoumaumn, KOHCTaHTa guccoumaumun. MIoHHoe npousBefeHre BOApbl.
BogopogHblii  nokaszatens. MHAMKATOPbl.  INEKTPONUTMYECKas —Auccoumaums
KMCNOT, OCHOBaHWiA 1 CONein.

PeakL1mn NOHHOro 06MeHa. Y CnoBus NPoTeKaHWs peakumii MOHHOro obmeHa.
MonekynsipHble, NO/MHbIE U COKPaLLeHHbIe NOHHbIe YpaBHeHUs peakumnii. CBONCTBa
KWCNOT, OCHOBaHWIA W COMeil B CBeTe NpeAcTaBfeHUA 06 3M1eKTPONUTUYECKON
anccoumauymmn. KayectBeHHble peakumm Ha MOHbI.

fmaponus conei. NoHHbIe ypaBHEHNS TMAPOnM3a Coneid. XapakTep cpeapl B
BOAHbIX pacTBOpax CoNei.

JKCNepMMeHTa/IbHOE U3YyYeHMEe BELWECTB W  SABMIEHWUA: O3HAKOM/IEHWE C
MOAENSMN KPUCTA/ININYECKUX PELLETOK HeopraHU4YecKMxX BELLECTB — MeTa/lsioB U
HemeTanN10B (rpaduTa 1 aniMasa), CNOXHbIX BELLECTB (Xnopuaa HaTpus);

nccnegoBaHme 3aBUCMOCTU CKOPOCTM XUMMUYECKOI peakummn OT BO3AENCTBUSA
Pa3INYHbIX (PaKTOPOB;

OMbITbl, MNNKOCTPUPYIOLLME 06PATUMOCTb XUMUYECKNX PeakLnii;

nccnefoBaHe 3/1eKTPONPOBOAHOCTN PacTBOPOB, Mpouecca Auccoumaunm
KWCNOT, LLLeNoYeit 1 conen;

MpoBeAeHNe ONbITOB, WIMOCTPUPYIOWMX MPU3HAKM MPOTEKAHUS peakuui
MOHHOro obmeHa (obpa3oBaHMe 0caflKa, BblaeseHne rasa, 0bpasoBaHue BoApl);



NPUMEHEHWE NHAMKATOPOB (flakMyca, MeTUIopaH»a 1 heHongTanenHa) ansa
ornpefeneHns xapakTepa cpefbl B pacTBOpax KUCNO0T, OCHOBaHWIA U CONeN;

MpoBefeHNe  OMbITOB,  WIOCTPUPYIOWMX  MPUMEPbl  OKUC/IUTENIbHO-
BOCCTaHOBUTE/IbHbIX peakuuii (ropeHre, peakummn pasoXkeHNs, CoeJMHEHNS);

pacnosHaBaHWe HeopraHNMYeckKMX BeLeCcTB C MOMOLLbIO KayeCTBEHHbIX
peakUuii Ha NOHBbI;

pelleHne  3KCMepUMeHTasIbHbIX 3aga4 no TeMam: «OKUCNUTENbHO-
BOCCTaHOBUTE/bHbIE  peakumm», «IMAponn3  conen», «3NeKTPOIUTUYECKas
anccoumaums».

HeMmeTasabl 1 UX COCANHCHUA

Obuwan xapakrtepuctmka HemetanioB. OCOGEHHOCTU CTPOEHMS aTOMOB
XUMUYECKNX  3M1EMEHTOB, MPOCTbIX BeLWEeCTB, aniotTponus. OKUCIUTENbHO-
BOCCTaHOBUTE/IbHbIE CBOWCTBA HemeTa/inioB. CpaBHUTENbHAA XapaKTepucTuKa
COEANHEHNIA HEMETA/IOB.

Obuwas xapakTtepucTtmka ranoreHoB. OCO6eHHOCTM CTPOeHWUs aToMOB,
XapaKTepHble CTerneHn okucneHus. CTpoeHre N PU3NYECKMe CBOIMCTBA MPOCTbIX
BELEeCTB — Tra/ioreHoB. XMMWYECKMe CBOMCTBA Ha MpuMepe  xJopa
(B3amofeNCTBME C  MeTalnamu,  HemeTannamu,  BOAOW,  Liefiovami).
Xnoposogopod. ConsHas  KUCMOTa, XWMMUYECKMe CBOWCTBA,  MOJyYeHue,
npumeHeHne. [eilcTBME X10pa M XN0POBOAOPOJA HAa OpraHU3M 4esoBeka.
BaxHeiwme xnopuabl W KX HaxoXaeHwe B npupoge. [loHATME O
KNC/TOPOACOAEPXaLLMX KMUCIoTax Xnopa n nx consx.

VVIA-rpynnbl. OCOGEHHOCTN CTPOEHUS aTOMOB, XapaKTepHble CTerneHu
oKucneHus. CTpoeHne 1 (hM3nyeckme CBOMCTBA NPOCTbIX BELLECTB — KMUCI0po4a U1
cepbl. AINOTPONHbIE MOAUMUKaLMM Kucnopoda U cepbl. XMMUYeCKNe CBOWCTBA
cepbl (B3aMMOAENCTBME C HEMETa/llaMu, MeTalflaMu, KOHLEHTPUPOBaHHbLIMY
a30THOM W cepHoW KucnoTamun). CepoBOLOPOA, CTPOEHWE, (U3MYeckue W
XMMUYEeCKMe CBOMCTBa (KUC/OTHbIE M BOCCTaHOBUTE/IbHbIE CBOMCTBA). OKcuApbI
Cepbl Kak MpefcTaBUTENN KUCNOTHLIX OKCMAOB. CepHUCTas KWUCNOTa U ee COMW.
CepHad Kucnota, (U3NYECKMe W XUMWYeckume cBoicTBa (06wpe  Kak
NpeAcTaBUTeNst Knacca KUcnotT u creuyuduyeckme). Conm CepHOM  KUCNOTHI.
XUMUYECKME peakuny, exxaline B OCHOBE NPOMbILLIEHHOMO crocoba nosyyeHus
CEepHOIN KucnoTbl. MpefcTaBneHns 0 XMMUYECKOM MPOM3BOACTBE U CBSA3aHHbIX C
HUM npodeccunax. TNpUMeHeHWe CEPHON KMUCNOTbl U Cynb(aToB. KayecTBeHHble
peakuun Ha cynb@uTt-, cynbua- U cynbhar-aHUOHbI. HaxoxaeHune cepbl U ee
COefIMHeHMn B npupode. XMMUYECKOe 3arps3HeHne OKpyXalollen cpeabl
COeAMHEHUAMWN Cepbl (KUCNOTHbIE LOXAW, 3arpAa3HeHue BO3fyxa), Crocobbl ero
NpefoTBpaLLEHMS.



Obuwan xapaktepuctmka anemeHToB VA-rpynnbl. OCOBEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTEMEHN OKNC/IEHUS.

A30T, pacnpocTpaHeHWe B Mpupoge, (hM3nyeckne M XMMUYeCKne CBONCTBA
(B3aMMogeicTBME C MeTalaMu, BOLOPOAOM, Kuciopogom). KpyrosopoT asoTta B
npupoge. AMMUaK, ero (u3MYeckne u XMMUYECKMe CBONCTBA (OKMCIEHWE,
OCHOBHble CBOWCTBA BOAHOIO pacTBopa), MNPVMEHEHWe W MOJly4YeHne B
nabopaTopy 1 MPOMbILWLNIEHHOCTM. VIOH aMMOHMSA, [LOHOPHO-aKLENTOPHbIN
MexaHun3M ero obpasoBaHus. Conv aMMOHUA, UX (PU3MYECKME U XUMUYECKME
CBOMCTBa (pa3fnoXKeHnWe W B3aMMOAEWCTBME CO LUenovamun), NpUMeEHeEHMe.
KauecTBeHHass peakums Ha WOHbI ammoHusa. Okcugbl asota (I, I, I, 1V, V).
A3oTnCTas KucnoTa. A30THas KICOTa, ee MoslyvyeHne, manyeckmne 1 XmMmyeckune
cBovcTBa (0OWMe KakK MpeAcTaBUTeNs Knacca KWUCIOT U cneumpuyeckue),
npyMeHeHne. XMMUYECKMe peakuuun, NexallMe B OCHOBE MOJlyYeHUs a30THOM
KUC/IOTbI B MPOMBILLMIEHHOCTU. HUTpaTbl 1 HATPUTLI. KayecTBEHHbIE peakuun Ha
HUTPaT- M HUTPUT-aHWOHbI. XMMMUYECKOe 3arpsisHeHMe OKpyXKatolein cpegbl
coeaMHeHuaMN asoTa (KUCNOTHblE A0XKAW, 3arps3HeHVe BO3Ayxa, MouYBbl U
BOZ0EMOB).

docdop, annoTponHble MoanpuKaumm dochopa (6enblii M KpacHbIA
(hochop), hm3nyecKne U XMMmMYeckne cBocTBa (B3aMMOMENCTBME C MeTallamu,
KNCIOPOAOM, rasioreHaMu, KOHLEHTPMPOBaHHbLIMM a30THOI 1 CEPHOI KMCNOTaMK).
Okcungpl dochopa (I, V), docdopHas Kucnota, puUsMyeckme M XMMUYecKue
CBOICTBa, NosyyeHre. KayecTBeHHass peakumsa Ha hochar-noHbl. MNpeactasneHns
0 ranioreHmpaax gocdopa (11, V).

[MoHATME O  MWHepasibHbIX  YA0OpeHusiX.  A30THble, (POCHOPHbIE,
KOMIM/EKCHble YA00peHNs. XUMWUYECKOe 3arpsA3HeHne OKpyXKatollei cpembl
COeNHeHNAMN a3oTa u docopa.

Obwasa xapaktepuctnka anemeHToB IVA-rpynnbl. OCO6EHHOCTM CTPOEHUS
aTOMOB, XapaKTepHble CTEMEHN OKUCEHNS.

Yrnepopg, annoTponHble Moaudukauun (rpadut, anmas, qynnepeH, rpadeH,
HaHOTPYOKK), (hM3MYeCcKMe W  XMMUYECKME CBOMCTBA MPOCTbIX BeELLECTB
(B3avMofEeNCTBUE C MeTa/laMK1, HeMeTa//laMK, KOHLLEHTPUPOBaHHbLIMM a30THOW U
cepHol Kucnotamu). MoHsTHe 06 agcopbummn. KpyroBopoT yrnepoda B Npupoae.
Okcufpl yrnepoga, Ux (nsnyeckne N XMMmMYeCcKmne CBOMCTBA, AENCTBME Ha XKMBble
OpraHu3Mbl, Nofy4YeHne 1 NPUMeHeHne. IKONOrnYeckme npobsembl aTMochepsl,
CBA3aHHble C okcugom yrnepoga (I1V). YronbHad Kuciota M ee Conn, KX
(m3nyeckne M XMMMYECKMe CBOWCTBA, NOMy4YeHMe N npumeHeHue. KapboHaTbl,
rMApPOKapboHaTbl, WX CBOWCTBA. KaueCTBEHHas peakuus Ha KapbOHAT-WMOHbI.
Vcnonb3oBaHWe kapboHaToB B ObITY, MeAWLMHE, NMPOMBbILIEHHOCTU N CEeIbCKOM
XO035CTBE.



MepBOHaYasibHbIE NOHATMSA 00 OpraHMYeCcKnX BELLLeCTBAX KakK O COeAUHEHNAX
yrnepoga: yrnesofopofbl (MeTaH, aTaH, 3TWeH, aueTuieH), 3TaHo/, TNINLEPUH,
YKCyCHas Kucnota. MpupogHble UCTOYHUKK YrneBogopoaos (yrosb, NPUpPOAHbIiA
ras, HeoTb), NPOAYKTbI UX MepepaboTKn, UX PO/b B ObITY M NPOMbILLIIEHHOCTW.
[MoHATME O BMONOrMYECKM BaXKHBIX OPraHMYecKMX BeLLeCTBax — Xupax, 6enkax,
YINeBofax — W WX PONU B >KM3HM 4YenoBeka. EAMHCTBO OpraHMYeckux wu
HeopraHMyecKnx coevHeHNIA.

KpeMHWiA, ero tumsnyeckne M XMMUYECKME CBOWCTBA (B3aMMOfENCTBUE C
MeTa/ilaMK1, KUCMOPOLOM, YINepofoM, raioreHamun), noslydyeHre 1 npuMeHeHue.
Ponb KpeMHUs B npupoae 1 TexHuke. Okeng kpemHus (1V), KpemMHMeBas KACNOTa,
CUIMKATbI: (PU3NYECKME M XMUMUYECKMe CBOWCTBA, MOydYeHVe U MPUMEHEHUE B
ObITY MU NPOMbIWIEHHOCTN. BaXkHeilme CTpouTenbHblE MaTepuasbl: Kepamuka,
CTeK/0, LUEeMeHT, BeTOH, Xene306eToH. NpobneMbl 6e30MacHOro MCnosb30BaHUS
CTPOMTENbHBIX MaTepnasioB B NOBCEAHEBHOMN XU3HN.

Bop. OcobeHHOCTN cTpoeHUs atoma. ObLme NpeAcTaBieHns 0 (PU3NYECKUX
N XMMUYECKNX CBOMCTBaX. bopHas Kucnora.

JKcnepMMeHTa/IbHOE N3YYeHe BELLLECTB U AB/TEHNIA:

03HaKOMJIEHME C 06pa3LamMy NPUPOAHBIX XI0pUA0B (rasioreHnaoB);

MPOBEAEHNE OMbITOB, OTPaXaloWMX (U3NYECKME U XUMUYECKME CBOMCTBA
rasloreHoB 1 UX COeANHEHWNA;

N3yyeHne CBOMCTB COMAHON KUC/OTHI;

MPoBefeHNe Ka4eCTBEHHbIX pPeakLMii Ha Xnopug-, 6poMna- 1 NOANA-UOHbI U
Hab/1t0ieHNe NPU3HAKOB X NPOTEKAHWUS;

03HaKOMJ/IeHWe ¢ obpasLamu cepbl 1 ee NPUPOAHBIX COeAMHEHWIA;

HabnogeHne  npouecca  00yrnvMBaHus — caxapa  nof  AelCTBUEM
KOHLEHTPUPOBAHHOIN CEPHOIN KUC/OTHI;

N3yyeHre XUMNUYECKX CBOMCTB pa3baB/ieHHON CEPHOI KUCNOThI;

NpPoBeeHNe KayeCTBEHHbIX peakuuii Ha cynbpui-, cynbput- u cynbhar-
MNOHbI N HabMO4eHNe NPU3HAKOB UX NPOTEKaHUS;

O3HaKOM/IeHMe C (DM3NYECKUMM CBOMCTBaMM a30Ta, (ochopa M KX
coeAMHEHWNA, 06pa3LaMy a3oTHbIX U POCHOPHLIX YA0OPEHNI;

MoflyyeHne, cobupaHue, pacro3HaBaHMe W W3y4eHWe CBOWCTB aMMMaka,
N3yyeHue CBOWCTB COMe aMMOHMS;

NpoBefeHe KavyeCTBEHHbIX peakuuii Ha MOH aMMOHUS, HUTPUT-, HUTPaT- U
(hocthaT-noHbI U N3yYeHre NPU3HAKOB NX NPOTEKAHWS;

N3yyeHune B3aMOLENCTBUS KOHLEHTPUPOBAHHON a30THOMN KNCNOTbI C MeAbHo,
CBOWCTB (POCHOPHOIN KNUCNOTbI 1 ee COoNel;



O3HaKOM/IeH/Ee C MOZENAMWN KPUCTa//IMYECKUX PELLEeTOK anmasa, rpajura u
(hynnepeHa, ¢ npoLeccom afcopoLmMn pacTBOPEHHbIX BELLECTB aKTVBUPOBAHHBLIM
yrneM 1 yCTPOMCTBOM MPOTMBOrasa;

nosilyyeHne, cobupaHve, pacro3HaBaHMe WM N3yyYeHne CBOWCTB YIeK1CIoro
rasa,

NMpoBefeHNe KayeCTBEHHbIX peakuMil Ha KapboHaT- U CUIMKAT-UOHbI ©
N3yyeHre NPU3HAKOB UX NPOTEKaHWS;

M3y4eHne B3aMMHbIX NpPeBpaLLeHNii KapboHATOB Y rMAPOKapOOHAaTOB;

O3HaKoM/ieHMe C o6pasuamMu NPUPOAHbLIX KapbOHAaTOB W CUINKATOB, C
NPOAYKUMEN CUNTNKATHON NPOMBILLNEHHOCTW;

peLLleHme 3KCMepUMEHTaIbHbIX 3aad Mo TeMe «BaxkHenLme HeMeTasbl U UX
COEAVHEHUSA.

MeTanabl 1 UX CoOeANHCHUA

O6buwume cBoiictBa MeTannoB. O6WAA  XapaKTePUCTMKA  XMMUYECKMX
3/IEMEHTOB — MeTa/1/IOB HA OCHOBaHWUM UX MOMOXeHMS B [lepnonyecKoin cucteme
XumMmyeckux anemeHToB A. V. MeHpeneesa n cTpoeHns atomoB. MeTanbl A- 1 b-
rpynn. CTpoeHWe NpOCTbIX BELECTB — MeTa/sioB. MeTanimyeckas CBA3b U
MeTa/IInyecKas Kpuctaimyeckas pelletka (MpUMUTUBHaS Kyomnyeckas, 06bEMHO-
LIeHTPMpPOBaHHas Kybuueckas, rpaHeLeHTPUpoBaHHas Kybuueckas,
rekcaroHasibHas n0THOYMakoBaHHas). 3aBUCUMOCTb  (DM3MYECKUX CBOWCTB
MeTa/l/IOB OT CTPOEHWUS KPUCTAIIOB. JNIEKTPOXUMUYECKUA P HanpsdKeHWI
meTanioB. O6LIMe XMMUYeCKMe CBOMCTBa MeTanioB. ObLme cnocobbl MONYyYeHUs
MEeTa/IN10B, MeTaIyprus. eKTPOIN3 pacn/iaBoB 1 pacTBOPOB COJEN Kak OAVH U3
CnocoboB MoslyyeHUs MeTa/yioB. [MOHATME O KOPPO3MU METasl/ioB, OCHOBHbIE
Cnocobbl 3awmTbl MX OT KOppo3uu. Cnnaebl (CTasb, YyryH, AHOPatOMUHUNA,
6poH3a). MNMprMeHeHNe MeTa/INOB U CMaBOB B ObITY 1 MPOMbILLIEHHOCTH.

Memannwvt A-2pynn

LLlenoyHble MeTansibl: NonoXKeHWe B Mepuoamnyeckoin cnucteme XMMMYECKNX
anemeHToB . V. MeHpeneeBa, CTPOEHWE MX aTOMOB, HaxOX[eHWe B NPUpPOAe.
dur3nYecKne N XMMNYECKne CBONCTBA (Ha MpUMepe HaTpUst U Kanus), NonyyeHue.
Okecuabl U rnapoKenabl HaTPUS U Kanust. FNpyMeHeHue LWeNoYHbIX METaINoB N NX
COefIMHeHWn. Bronornyeckas posib HaTpPUs N Kanus.

LLlenoyHo3eMeNlbHble  MeTa/ilbl  MarHWil - M Ka/lbLUWil:  MOMIOXKEeHVE B
[Mepnoamnyeckor cucteme XMMUYECKUX anemeHToB . . MeHpaeneeBa, CTpOeHMe
NX aTOMOB, HaxoXaeHue B npupoge. Prusnyeckme N XMMmMyeckmne CBOMCTBA MarHus
N KanbUns. BaxHellne COegUHEHUS KanmbUmMs U MarHus (oKcupg, ruapokcup,
CONN), CBOWCTBA, MPUMEeHeHMe. XXeCTKOCTb BOAbl M CMOCOObI ee YCTpaHeHWs.
KpyroBopoT KasibLus B MpUpose.



ANOMUHWIA: NONOXeHVe B Meprnognyeckoin cucteMe XMMUYECKUX 3/1EMEHTOB
O. V. MeHpeneeBa, CTpOeHMe atoma, HaxoXaeHwe B npupoge. dusndeckne u
XMMUYeCKMe CBOMCTBA a/IlOMUHUA. AM()OTEPHbIE CBOMCTBA OKCMAa U rmapokcmaa
IlOMUHUA. prMeHeHne aIfOMUHKA U ero CrJiaBos.

Memannwvt b-zpynn

Obuwan xapakTepucTMka MeTaioB bB-rpynn  (noboyHbIX  nogrpynn):
nonoxeHne B [lepnognMyeckord CUCTEME XUMUYECKUX 3neMeHToB M. W.
MeHzeneesa, 0COGEHHOCTU CTPOEHWSA aTOMOB. HBNeHMEe «MpoBasia» 3/1eKTPOHA Ha
npumepe CTPOEHUS aTOMOB XpPOMa, Mefu, cepebpa. BasieHTHbIe COCTOAHUS aTOMOB
d-3/1IeMEHTOB, CTEMeHNn OKWUCNeHWA aTtOMOB B COeAMHEHUAX. 3aBUCMMOCTb
KMC/TIOTHO-OCHOBHbIX CBOWCTB OKCWUOB M TMAPOKCUAOB META/INIOB OT 3HAYeHus
CTEMEHN OKWUCNIEHWNA 3/IeMeHTa B COeAMHEHUN (Ha MpUMepe COeAUHEHUIA Xpoma).
MepBOHaYa/bHble NPeACTaBEHNS O KOMMIEKCHbLIX COeLUHEHUSIX.

Mefb 1 cepebpo: CTPOEHMe aTOMOB, CTerneHu OKucneHus. O6Lme KpaTkue
NPeAcTaBfeHUss 0 (PM3MYECKUX W XUMUYECKUX CBOWMCTBaX MPOCTbIX BeELLECTB
(B3aMMOLENCTBUE C KUCNOTAMU-OKUCIUTENSMM), 06 UX OKCMAaax, rmapokcuaax u
conax, UX npumeHeHun. MpeactasneHnss 06 aMMMadHbIX KOMIJIEKCax cepebpa u
Meun. KayeCTBeHHble peakunn Ha KaTuoHbl Meau (2+) u cepebpa.

LIMHK: CTpOeHWe aToMa, CTerneHb OKUC/IEHNA. XapaKTePUCTUKA (PU3NYECKUX U
XUMMUYECKNX CBOMCTB, NPUMeEHEHNe, aM()OoTepHbIe CBONCTBA OKCMUAA 1 MMAPOKCMAaA.
KayecTBeHHble peakLuy Ha KaTMOHbI LIHKa.

)Keneso: CTpoeHWe aToma, CTemeHW OKWUCNeHWs. HaxoxkaeHve B Mpupoge.
dun3myeckme N XMMUYECKNe CBOCTBA Xenesa, NprMeHeHne. bronormnyeckas ponb
Xenesa. Okcuapl, ruapokenasl 1 conu xenesa (1) n xenesa (111), nx cocrtas,
CBOMCTBA W NonyyeHue. KayeCTBeHHble peakuuM Ha KaTWOHbI Xenesa (2+) u
Xenesa (3+). UyryH n ctanb — cnnasbl Xenesa. INpon3BoACTBO YyryHa u CTaw.
JKoornyeckme npobnembl, CBA3aHHbIE C MET/UTYPrMYeCKUMN MPON3BOACTBAMM,

JKCNepuMeHTaIbHOE M3YYeHe BELLECTB U ABNEHWIA:

O3HaKOMJIeHMe C o6pasuamy MeTa//IoB W CMNAaBoB, WX  (PU3NYECKMMM
CBOWCTBaAMU;

MOAENMPOoBaHe METaINYECKO KPUCTaNIMYECKOW PELLETKN;

M3yyeHne B3aMMOLENCTBMSA META/INIOB C BOAOW, C pacTBOpaMu COMen wu
KUC/OT, MUCC/ef0BaHne NPOLLeCCOB 3/1IEKTPOM3a pacTBopoB xnopuga meam (1) un
noanaa Kaims, Kopposum MeTansios;

n3yyeHne OCOBGEHHOCTEN B3aMMOAENCTBUA OKCWUAOB Ka/bUMA WM HaTpus C
BOAOM, NX rMAPOKCMA0B — ¢ okengom yrnepoga (1V) n kucnotamu;

N3yyeHre CBOMCTB KapbOHATOB M rMApoKapboHATOB KaslbLnA, XXEeCTKON BOAb!;

N3y4yeHne MnpOLEeCCOB MOMyYeHUA TUAPOKCUMAOB >Kenesa, UX XUMUYECKUX
CBOMWCTB;



N3yyeHre NPU3HAKOB NPOTEKaHNSA Ka4eCTBEHHbIX peakLmil Ha MOHbI (MarHus,
Ka/ibLWA, afIFOMUHNA, LMHKA, Xenesa (2+) 1 xxenesa (3+), megn (2+);

Habno4eHne 1 onmncaHne OKpalvMBaHUA NIaMeHN MOHaMK HaTpuUs, Kanus U
Ka/ibLinS;

nccnegoBaHe aMgOTePHbIX CBOMCTB MMAPOKCMAA &/IIOMUHUA, TMAPOKCMAA
xpoma (I11) n rngpokcnaa UMHKa;

peLleHne 3KCNepuUMeHTa/IbHbIX 3afa4y Mo TemMe «BaxHenne MeTaibl U KX
COELUHEeHNA.

XuMHA U OKPYKAKIIas cpeaa

BewlectBa 1 MaTepuaibl B MOBCEAHEBHOW XXM3HM 4YenoBeka. BaxkHelLume
BellecTBa M Martepuanbl, 06/1aCTh UX MpUMeHeHUs. be3onacHoe MCMonb3oBaHWe
BELLECTB M XUMUYECKUX peakuui B ObITy. lMepBas NMOMOLb MPU XMMUYECKUX
0XKOrax v 0TpaBneHusaX.

HoBble MaTepuasibl 1 TEXHONOTMK. MPUHUMMBI «3e/IeHON XUMUUN».

OCHOBbI 3KO/IOMMYECKON TPamMOTHOCTU. XUMWUA U  3[40pOBbe. 3HaYeHue
N3yYaeMbIX XMMUYECKUX 3MIEMEHTOB U UX COEAMHEHU AN (PYHKLUMOHMPOBAHNA
opraHusmMa 4enoseka. lNMoHATVe 0 340pOBOM 06pase XMN3HN.

XMMMYECKOe 3arpsisHeHne OKpYyXKatoLen cpefbl. DKOM0rmyeckne npobemsi,
CBfA3aHHbIe C COeANHEHUAMUY Yrnepoaa, a3oTa, Cepbl, TAXeNNbIX MeTa0B. [MoHATHe
0 MAK. Posib XMMrK B peLLeHNIN 3KONOTNYECKNX NPOGIEM.

JKCNepMMeHTa/IbHOE M3YyYeHMEe BELECTB W  SABMIEHWIA: O3HAKOM/IeHWE C
obpasuamn Matepuanos (CTeK/0, CniaBbl MeTan/10B, MOMMMEPHbIE MaTepuasbl),
onpefeneHne  KUCMOTHOCTU  MPUPOAHLIX BOA4, MOAeNMpoBaHMe npoLecca
06pa3oBaHnst KMCNOTHOIO JOX/AA, U3YyYeHWNe ero BO3AeNCTBNA Ha MaTepuasibl.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIacCCOB

MepronyecKunii 3aKoH 1 MNepuognyeckas cnucTema XMMUYECKMX 3/IEMEHTOB B
CBeTe NpeAcTaB/IeHNA 0 CTPOEHUS aToMa. 3aKOHOMEPHOCTU B M3MEHEHMWN CBOMCTB
XUMUYECKNX 3/IEMEHTOB U UX COEANHEHWIA B Mepuroax 1 rpynnax.

CTpoeHue BeLlecTBa B TBEPAOM, XXMUAKOM M razo06pa3HOM COCTOAHUN. Buapbl
XMMMWYECKOI CBA3U. 3aBUCMMOCTb CBOMCTB BELLECTBA OT TuMa KPUCTa/IINYECKON
PELLETKN M BNAA XMMUYECKOIA CBSI3N.

Knaccugpukaums  XMMUYECKUX  peakuuiAi MO pas/IMYHbIM - MPU3HaKam.
[MporHo3MpoBaHMe BO3MOXHOCTM MPOTEKaHUA XUMWUYECKUX MNpPeBpaLLeHnii B
Pa3IMYHbIX YCMOBMSX HA OCHOBE MpPeACTaBMeHUI XMMUYECKON KUHETUKU U
TEePMOANHAMUKMN,

XUMUYecKne peakumn B pactsopax. ['maponus conei. Peakummn OKUCNEHNS-
BOCCTaHOB/IEHUA. DNEKTPONNS.



CBoiiCTBa KWC/OT, OCHOBaHWA W COMeil B CBETE MNPeACTaBNeHUA 06
3NEKTPONIUTMYECKON  guccoumaumm U OKUCIUTE/IbHO-BOCCTaHOBUTE/bHbIX
peakumsx.

Mescnpeomemmnbnie ceasu

Peannsaumsa MexnpeaMeTHbIX CBA3EA NPW M3yYeHUUM Xumum B 9 Knacce
OCYLLECTB/IAETCA 4Yepe3 MCMO/b30BaHWE KakK OOLMX eCTeCTBEHHO-HAayUHbIX
MOHATUM, TaK U NOHATUIA, NPUHATLIX B OTAE/IbHbIX eCTECTBEHHbIX HayKax.

O6une ecTeCTBEHHO-HaYYHble MOHATUA: ABNeHUe (MPOLECC), HayUHbIA (hakT,
rmnoTesa, TEOPWs, 3aKOH, aHaIM3, CUHTE3, KnacCcupukaums, NepuoamyHoCTb,
Hab/loAeHNe, 3KCNEPUMEHT, MOLENMPOBaHME, U3MepeHre, MOAENb, TEXHO/OIUS,
martepuansl.

®u3nKa: BeLLeCTBO, TeNo, (PU3NYECKMEe BEeNNYUHBLI, eAVHULbI N3MEpPEHNS,
macca, 06bEM, KOJIMYECTBO TEM/OTbl, aTOMbl Y MOJIEKY/IbI, arperaTHble COCTOAHNE
BELLEeCTBa, CTPOEHWME Tra30B, XXWAKOCTEA W TBepAblX (KpUCTaNNYecKux) Ten,
KpUCTa/IINYECKas peLUeTKa, 3/MeKTPOH, A4PO aTtoma, NPOTOH, HENTPOH, WOH,
HYKUZ, N30TOMbI, KBaHTbI, paanoakTUBHOCTb, a/ib(a-, 6eTa- 1 ramma-usnyyeHue,
3NEKTPUYECKUNIA 3apaf, NPOBOAHUKM, NONYMNPOBOAHMKMN, AN3NEKTPUKMN, CONTHEYHbIN
CMEKTP, pa3noxeHne 6e/10ro ceeta B CNeKTp.

Buonorus: akocuctema, 6uochepa, poTOCUHTE3, NpoLecCbl 06MeHa BELLECTB,
MUHEPa/IbHbIE  YA0OPEHUS,, MUKPO3/IEMEHTbI, MaKpPO3/IeMEHTbI, MNUTaTe/lbHble
BelLecTBa.

[eorpadusa: aTmoctepa, rugpocgepa, MWHepanbl, TOPHblIE MOPOAbI,
M0/Ie3HbIE NCKOMaeMble, TOMMBO, BOAHbIE pecypchl, MaaHeTa 3eMns.

TexHonorns:  CTPOUTENbHble  TEXHOMNOIMMKM,  CeNIbCKOXO35NCTBEHHbIE
TEXHOJIOMUK, TEXHONIOTUI 3N1EKTPOHHOW NPOMbILLIEHHOCTU, HAHOTEXHO/IOM UM,



NNAHVPYEMBIE PE3Y/IbTATbI OCBOEHUSA MPOrPAMMBI MO XUMUUA
HA YPOBHE OCHOBHOIO OBLLEFO OBEPA3OBAHWS (YT/TYBNEHHbLIN
YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATBI

JIN4HOCTHbIe pe3ynbTaTbl OCBOEHMS MPOrpaMMbl  OCHOBHOMO  O6LLEro
06pa3oBaHNs AOCTUralOTCA B XOfe OOYYEHUS XUMUW B €AUHCTBE Y4ebHOW U
BOCNUTATE/IbHON AeATeNlbHOCTY 06pa3oBaTe/lbHOM OpraHu3aLMm B COOTBETCTBUN C
TPaAVLUNOHHBIMU POCCUACKMMN COLMOKY/IbTYPHBLIMU U AYXOBHO-HPaBCTBEHHbIMM
LLEHHOCTAMMW, MPUHATBIMX B O6LLECTBE MpaBWIaMuM M HOPMaMu MOBEAEHMS U
CMOCOOCTBYIOT MpoueccaM  CaMOro3HaHMs,, CamopasBuUTUA UK coumanmsauum
obyyatoLmxcs.

JINYHOCTHbIE ~ pe3ynbTaTbl  OTPaXalT  TOTOBHOCTb  00Yy4aroLMXCH
PYKOBOACTBOBaTbCA  CUCTEMOM  MO3UTUMBHBLIX  LIEHHOCTHbIX OpUeHTauuin u
pacLUMpeHyie onbITa 4esaTe/IbHOCTU Ha ee OCHOBE, B TOM YMC/IE B YacTHL:

1) naTpHMOTHYECKOr0 BOCTIMTAHUSA:

NposiB/ieHNe LEHHOCTHOr0 OTHOLUEHUA K OTEeYeCTBEHHOMY KY/NbTYPHOMY,
Hay4YHOMY W WCTOPUYECKOMY Hac/neamio, MOHMMaHWe 3Ha4YeHUs XMMUYECKON
HayK/N MU TEXHONIOTUW B XXMU3HWU COBPEMEHHOMO OO6LLECTBA, B Pa3BUTUM 3KOHOMMUKM
Poccum 1 CBOEro peruoHa;

2) rpaskaaHCKOr0 BOCTIUTAHUSA:

NpefcTaB/ieHne O couMabHbIX HOpPMax W npaBuiax MeXIMYHOCTHbIX
OTHOLWUEHWA B KOJNEKTMBE, MPOSB/IEHNE KOMMYHWUKATUBHOW KYNbTypbl B
pasHO06pa3HO COBMECTHOW AeATENbHOCTY;

CTPeM/IeHMe K B3aUMOMOHMMaHMIO 1 B3aMMOMOMOLLM B rpouecce y4ebHoM U
BHey4e6HOW AeATeIbHOCTH;

rOTOBHOCTb OLIEHMBATb CBOE MOBEAEHME M MOCTYMNKM CBOMX TOBapWLLEN C
MO3MLUMN HPABCTBEHHBLIX W MPaBOBbIX HOPM C Y4YeTOM OCO3HaHWS MOCNeACTBUIA
MOCTYMKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MMUPOBO33PEHYECKME MPEACTaB/IEHNA O BELLECTBE M XUMUYECKOW peakuuu,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKW M HEO6XOAMMble A1
MOHMMaHWS CYLLLHOCTN HAaY4YHON KapTUHbI MUPa;

0CO3HaHWe LeHHOCTWN HaY4HOro MO3HaHWA A4/19 Pa3BUTUA KaXXA0ro YesioBeka
N MPOU3BOAUTENBHBIX CWM O6LLECTBA B LIE/IOM, PO/ U MecTa HayKu «XuMusi» B
CUCTEME HayYHbIX MpPeACTaB/eHNA O 3aKOHOMEPHOCTAX pa3BUTUA NPUPOLbI,
B3aMMOCBSA3SX Ye/0BEKA C MPUPOAHOM M TEXHONOMMYECKOW Cpeaoi;

Mo3HaBaTe/lbHas MOTMBAUMA W MHTEpeC K O00Yy4YeHWto, rOTOBHOCTb U
CMOCOOHOCTb K CamMopasBUTUIO M CaM000pa3oBaHWMIO, K WUCC/eA0BaTe/lbCKOM



AeATeNbHOCTU, K OCO3HaHHOMY BbIGOPY HanpaBfieHWs U YPOBHSA [a/lbHELLEro
06yueHus;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HaHME LIEHHOCTM >KWU3HW, OTBETCTBEHHOIO OTHOLWUEHUS K CBOEMY
3[10pOBbIO, YCTAHOBKA Ha 3[10POBbIA 06pa3 >XM3HW, OCO3HaHWEe MOCNeACTBUA W
HENPUATME BPeHbIX NPUBbIYEK (YNOTPEONEHNS aNIKOrons, HapKOTUKOB, KYpeHus),
HeobxoAMMOCTN  cobntogeHns npaswui  6e30nacHOCTM  npu obpalleHmn ¢
XUMUYECKNMU BELLLECTBAMWN B YHEOHbIX M XXMU3HEHHbIX CUTYaLUSX;

5) Tpy10BOI0 BOCIIMTAHMS:

(hOpPMUPOBaHME LIEHHOCTHOIO OTHOLLEHMSI K TPYAOBON AeATENIbHOCTU KakK
eCTECTBEHHOI MOTPEOHOCTM YENOBeKa M K UCCNeAoBaTeIbCKO AesATeNbHOCTM KaK
BbICOKO BOCTPe60BaHHOW B COBPEMEHHOM OOLLIECTBE;

pasBUTME MHTEpeca K NpodieccusM, CBSi3aHHbIM C XMMWEW, B TOM 4uC/e K
npoeccusam Hay4yHoW cepbl, 0CO3HaHME BO3MOXXHOCTU camMopeann3aumm B 3TON
ctoepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

0CO3HaHMe HeOOXOAMMOCTM OTHOLLEHUS K NPUPOAE KaK UCTOYHMKY XKN3HMW Ha
3emMne, OCHOBE €€ CYLLIECTBOBaHWS;

MOBbILWEHNE YPOBHSI 3KOMOMMYECKON KyNbTypbl: NPUMOBPETEHME OrMbiTa
MNNaHMPOBaHMS MOCTYMKOB W OLEHKM WX BO3MOXHbIX MOCNeACTBUIA  Ans
OKpY)KaloLllelh  cpedpbl; 0CO3HaHWEe [106afIbHOrO0 XapakTepa 3KOM0MMYecKmX
Npo6neM 1 NyTeil UX PeLleHns; CNOCOBHOCTb NMPUMEHATb 3HaHWSA, NOoNyYaeMble
MNpU NU3yYeHUU XUMUW, ANA PELLIEHUS 3aday, CBS3aHHbIX C OKPYXKatoLle cpefon;
aKTUBHOE HenpusiTue [eNnCcTBUMA, MNPUHOCAWMX BpPeL OKPY>XKaloLWeh Ccpeae;
0CO3HaHME CBOEN pPoNuM Kak rpaxaaHunHa 1 NoTpeduTens B YCNOBUSX B3aIMOCBS3M
NPUPOAHON, TEXHONOTMYECKOW M COLMANbHOW Cpefl; FOTOBHOCTb K Yy4acTui B
MPaKTUYECKOW AeATENbHOCTI 3KOMOMMYECKON HarnpaBeHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeTanpegMeTHble pe3y/bTaTbl 00YyYaroLUMXCA, OCBOMBLUMX MpPOrpammy no
XMW OCHOBHOTO 06LLIEr0 06pa3oBaHuns, BKIHOYatOT:

YCBOEHNE MEXANCUMMANHAPHBLIX (MEXNPeAMETHbIX) MOHATWIA, OTpaXKatoLWmnx
mMaTepuvanbHOe efAMHCTBO MMUpa W Mpouecc Mno3HaHus (BEWecTBO, CBOMCTBO,
3Heprus, sBMeHne, Hay4HbI (hakKT, 3aKOHOMEPHOCTb, FMNOTE3a, 3aKOH, Teopwus,
HaboeHe, U3MepPeHNe, UCCef0BaHNe, IKCNEPUMEHT 1 Apyrue);

OBMlafieHNe YHMBEPCA/IbHbIMWN Yy4ebHbIMM AeACTBMAMU (MO3HABaTe/TbHbIMMU,
KOMMYHWKATUBHbIMN, PErynsaTUBHbLIMN), BXXHbIMW AN MNOBbIWEHNS
3()(heKTMBHOCTN OCBOEHWUSI COAepPXKaHUsi yyebHOro npeameTa, (OPMUPOBAHUA



KOMMeTeHUM, a  TaKKe  MPOEKTHO-UCC/eA0BaTe/IbCKOM  AesATeNlbHOCTU
06yyatoLLMXCA B Kypce XUMUK;

CMOCOBHOCTb MX UCMO/Mb30BaTh B y4ebOHOM, NO3HaBaTe/IbHON M COLMaIbHON
MpaKTuKe.

ITo3naBaTe/bHBIE YHUBEPCAJIbHLIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jjoruueckue JelicTBUA:

YMEHUSA WCMONb30BaTb MPUEMbI JIOTUYECKOr0 MbILIEHUS MPU OCBOEHUU
3HaHWIA: PacKpbIBaTb CMbIC/T XMMUYECKUX MOHATUI (BbIAeNATb UX CYLLECTBEHHbIE
MPU3HaKK, ycTaHaBAMBaTb B3aMMOCBA3b C APYrMMU NMOHATUAMM); aHaIN3NPOBATD,
cpaBHMBaTb, 00600LlaTb, BblOMpaTb OCHOBaHWA AN Knaccudukauum u
cucTeMaTmM3auMM XMMUYECKMX BELLECTB N XMMUYECKUX peakuMid; ycTaHaB/MBaTb
MPUYNHHO-CNIEACTBEHHbIE  CBA3W  MeXAYy OO0beKTaMu U3Y4YeHWs; CTPOMUTb
NOrNYeckne paccyXaeHusi (MHAYKTUMBHble, AefYKTUBHbIE, MO  aHajormun);
npegnaraTb KPUTEPUM W BbIABAATL 00LLME 3aKOHOMEPHOCTU M MPOTMBOPEYNS B
N3yyaemMbIX MpoLeccax u ABMeHUAX; NMPOBOANTL BbIBOAbI U 3aK/IHOYEHWNS; YMEHUSA
MPUMEHATb B MPOLIeCCe MO3HaHWA MOHATUA (NPeAMETHbIE M MeTanpeaMeTHbIe),
CUMBOINYECKME (3HAKOBbIE) MOAENN, UCMOMb3yeMblE B XMUKN, NPeobpa3oBbIiBaTh
MOZe/IbHble MPeACTaBIeHNs — XUMUYECKUIA 3HaK (CUMBO/ 3/1EMEHTA), XMMMUYeCKast
(hopmyna 1 ypaBHeHVMe XMMUYECKOW peakuuy — Npu pelleHnn yyebHbIX 3agay; C
YY4eTOM 3TUX  MOfENIbHbIX  MNPeACTaB/IEHNA  XapaKTepu3oBaTb  U3y4vaemble
XMMUYECKMe BELLLECTBA N XMMUYECKME peakLun.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BeILeCTB M sIBJICHUI1):

YMEHUA NPUMEHATb METOAbl HAayYHOro MNO3HaHWUS BELLECTB W ABMEHMIA Ha
AMMUPUYECKOM W TEOPeTMYECKOM YPOBHAX B Yy4ebHOW MO3HaBaTe/IbHON U
MPOEKTHO-MCCeA0BaTE/IbCKON AeATeNbHOCTH;

YMEHMUS MCMNOMb30BaTb MOCTaB/IeHHble BOMPOCbl B KayecTBe WHCTPYMEHTa
MO3HAHWA 1N CaMOCTOATE/IbHO CTaBUTb BOMPOChI; aHA/IM3NPOBaTb (PaKTbl, BbISABASATH
n opmynuposatb Mpobnemy, onpeaenaTb Uelb W 3afayn, COOTBETCTBYHOLLME
PeLUeHNIO Npo6iemMbl; NpeaaraTb onncaTesibHyt0 UM 06bACHUTENBbHYIO TUMOTE3Y
N OCYLLECTB/IATL €€ MPOBEPKY; YMEHWUS MNPOBOAUTb W3MEPEHUS HEOO6XOAMMbIX
MapameTpoB, BbIYMC/IEHMS, MOLENVMPOBaHUe, HabMOLEHNA W 3KCMNEPUMEHTHI
(peasibHble M MbIC/IEHHbIE), CaMOCTOATE/IbHO MPOrHO3MpoBaTh  Pe3y/bTaThl,
(hopMynmpoBaTb 0606LLEHNA N BbIBOAbI MO pe3y/bTaTam MPOBEAEHHOr0 OnbITa,
1CcCnefoBaHns, COCTaBNATb OTYET O NPOAeNaHHOM paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUS OPUEHTUPOBATLCA B Pa3/IMYHbIX UCTOYHMKAX MH(opMaLmMm (Hay4Ho-

MonynspHas /fmTepaTypa XUMWYECKOTOo COAEPXKaHWus, CrpaBOYHble MOCobuS,



pecypcbl VIHTepHeTa); aHa/IM3MpoBaTh MHOPMaLUIO U KPUTUYECKN OLeHUBATb ee
[AOCTOBEPHOCTb M HEMPOTMBOPEYMBOCTb, OTOUpPaTb W MHTEPNPeTUpPOBaTb
NH(OPMALMIO, 3HAYMMYIKO [NA PeLleHnst y4eOHOW 3afaun; YMeHUS MPUMEHSTb
pasfinyHble MeTof4bl WM (hOPMY/NMPOBaTb 3amnpocbl MNpWM MOUCKe W 0T6ope
NH(opMaLmMKn, HeobXOAMMOW A8 BbINOMHEHUA YYebHbIX 3afay; MCMo/b30BaTb
NH(OPMALMOHHO KOMMYHMKATMBHbIE TEXHONIOTUN U pas3/inyHble MOUCKOBbIE
CUCTEMbI; CaMOCTOATE/IbHO BbIOMPaTb ONTUMaIbHYHO (OpPMY MpeACTaBIeHS
NHopMaLnn (CXembl, rpagukn, Auarpammbl, Tabnuubl, PUCYHKU W Apyrue
(hopMbl); YMEHNS UCNO/b30BaTb HaY4HbIA S3bIK B Ka4ecTBe CpeAcTBa paboThl C
XUMUYECKON MHopMaUUed; MNPUMEHSTb  MEXNPeAMETHble  ((PU3NYecKue U
mMaTeMaTU4yeckune) 3Haku U CUMBOSIbI, (DOPMY/bl, abbpeBmaTypbl, HOMEHKIATYPY,
MCnonb3oBaTb M Npeobpas3oBbiBaTb  3HAKOBO-CMMBO/IMYECKME — CPefcTBa
HarnsgHoCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymeHUs 06LLeHMS (MUCbMEHHOR 1 YCTHOW KOMMYHUKaLN):

NpefAcTaBNATb MOJSyYeHHble pe3ynbTaTbl MO3HaBaTe/lbHON AeATeNIbHOCTU B
YCTHbIX W MUCbMEHHbIX TeKCTax; MNy6/MYHO BbLICTYNMATb C Mpe3eHTaumen
Pe3yNbTaTOB BbIMOSHEHUA XMMWYECKOTO 3KCNepumeHTa (MCCnefoBaTe/IbCKoM
NabopaToOpPHO 1M NPaKTUYEeCKon paboTbl, y4e6HOro MNPOEKTA); B X0A4e Avanora u
(vnn) anckyccumn 3aaaBaTb BONPOCHI MO 06CYX/AaeMO TEME U BbICKa3blBaTb MAEW,
(hopmynmMpoBaTb CBOW NPEA/IOKEHNS OTHOCUTENbHO BbIMOMHEHNS MPEAI0XKEHHOM
3agaun.

2) YMeHUA y4ebHOro coTpyaHuyecTsa (rpynnosas KOMMYHUKaLWSA):

y4yacTBOBaTb B TpYnmnoBbIX (hopmax pPaboTbl: MAaHMPOBaTb OpraHW3auuio
COBMECTHOI paboTbl, OMpefensTb CBOK POfb, Pacnpefensdtb 3afgayuv mexay
YfeHaMn TPYMMbl; BbIMO/HATL CBOK 4acTb paboTbl, KOOPAMHMPOBATb CBOW
[ENCTBUA C AEACTBMSMU APYrMX UEHOB KOMaHAbl, ONpeaensitb KPUTEPUU MO
OLeHKe KayeCTBa BbINO/HEHHON PabOTbl; pellaTb BO3HMKaKOLWME NPobaeMbl Ha
OCHOBE YyuyeTa OOLLUMX WHTEPECOB W COrfacoBaHUsi MO3WULMIA, y4vaCTBOBaTb B
006CYXXAEHNN, OOMEHe MHEHMAMU, «MO3rOBOM LUTYpME» W APYrux gopmax
B3aMMO/ENCTBUS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBnafeHne YHUBEPCANbHbIMI  YUYeOHbIMU  PErynsTUBHbIMKA - AEACTBUAMMU
BK/FOYaeT pa3BUTUE CaMOOPraHu3aLmmn, CaMOKOHTPOS, CaMOKOPPEKUMM, B TOM
uncne:



YMeHUs pellatb y4ebHble U UCCNnefoBaTeNlbCKMe 3afadn: CamOCTOATE/IbHO
BbIGMpaTb CNocob pelleHUs y4yebHOM 3afaum (CpaBHMBATb HECKO/IbKO BapuaHTOB
peweHns, BbIGUpaTb Hambonee nNOAXOAALMA C  YYETOM CaMOCTOSATESIbHO
BblAe/IEHHbIX KPUTEPUEB), NIAHNPOBATb CBOKD PaboTy NpPW PELLEHNN YHEOHON nnu
MCCNeaoBaTeNbCKOM  3afayn;  Ha  OCHOBE  MOJYYEHHbIX  pe3ynbTaroB
(hopmynupoBaTb 0600LLEHNA U BbIBOAbl, NPOrHO3MPOBaTb BO3MOXHOE pasBUTHE
MPOLECCOB; aHa/M3MpoBaTb pe3yNbTaTbl: COOTHOCUTb CBOW  AENCTBUSA C
MNaHUPYeMbIMW  pe3ynbTaTamu, OCYLLECTB/IATb CaMOKOHTPOSIb  AeATe/IbHOCTY;
KOPPeKTUPOBaTb CBOO AeATe/IbHOCTb Ha OCHOBE CaMOaHain3a 1 CaMOOLLEHKN.

HPEIMETHBIE PE3YJIbTATDBI

MpeAMeTHble pe3ynibTaTbl OCBOEHMS MPOrpaMMbl MO XUMWW OCHOBHOIO
o6LLero obpasoBaHNA Ha yrny6/ieHHOM YpOBHe MMeoT 06LLee cofepKaTenbHOoe
A4p0 C NpeaMeTHbIMK pe3ynbTaTaMmn 6a30BOr0 YPOBHSA, COr/lacoBaHbl MeXAy
CO60i, 4YTO NO3BONSET pPeasm3oBbiBaTh YryO/NeHHOe W3y4YeHWe KakK B pamkax
OTAENbHbIX KMaccoB, TaK W B pamKax peanvsauum  UHAUBUAYaASIbHbLIX
06pa3oBaTe/ibHbIX TPAaeKTopuWiA, B TOM YMC/e UCMONb3Ys CETEBOE B3aMMOfeNCTBUE
opraHusauun. Mo 3aBeplleHMM peanm3auumn nNporpammbl Yriny6/1eHHOrO YPOBHS
obyvaroLimecs CMOryT feTa/lbHee OCBOMTb MaTepuasl, OBNafeTb paclUMpeHHbIM
KPYroM MOHATWIA 1 MeTOLOB, peLlath 3a4aqm 60/ee BbICOKOr0 YPOBHS C/IOXHOCTW.

MpegMeTHble pe3ynbTaTbl BK/IKOYAKOT: OCBOEHME 00Y4aroLMMMUCA HayUHbIX
3HaHWA, YMEHWA W CNocob0oB [AeNCTBUIA, Ccneumpuyueckux aAna npeamMeTHOMN
06nacTn  «XUMUSA»; OCHOBbI HAy4YHOro MbILWIEHNS; BUAbl AEATENIbHOCTU MO
MO/ly4EeHUIO HOBOrO 3HaHWA, €ero WHTepnpeTayun, npeobpas3oBaHUI0 U
MPYMEHEHNIO B pPa3/IMUHbIX Y4YeOHbIX U peasibHbIX XXM3HEHHbLIX YCMNOBUSX;
06ecrneymBarOT BO3MOXHOCTb YCMELIHOro 00y4YeHWs Ha CrefyrolleM YpOoBHe
06pa3oBaHuA.

K KoHUy o00y4yeHus ¢ 8 kaacce Yy o06ydvatowlerocs OyayT CHOPMUPOBAHbI
cnefytowme npeaMeTHble pe3ynbTaTbl M3YYEHWS XUMUW Ha  Yriy6/ieHHbIM
YPOBHE:

PACKPbIBATb CMbIC/T OCHOBHbIX XMMWUYECKMX TMOHSATWIA: aToM, MONEKYna,
XUMUYECKNIA 3NeMeHT, MeTa/l, HeMeTal/l, anioTponus, MPOCToe BeLLecTBo,
CMOXHOe BeLIecTBO, CMecb (OAHOPOAHAs W HEOAHOPOAHas), BaNEeHTHOCTb,
OTHOCMTE/NbHAs aTOMHasi U MONeKynspHas Macca, KOJMYecTBO BELLECTBa, MOfb,
MO/ISIPHast Macca, MaccoBas [0Nsi XMMUYECKOTO 3/1eMeHTa B COEAMHEHMN,
MO/ISIPHbIA 06BEM, OTHOCUTE/NbHAS NNOTHOCTL Fa30B, OKCUA, KNC/MOTA, OCHOBAaHNE,
COMb, am(OTEPHbIA OKCWA, amKOTEPHbIA TMAPOKCUA, XUMMUYecKas peakuus,



Knaccugukaums peakumin: peakumm COeanHEHWs, peakumm pasfioXkKeHns, peakuum
3aMellleHns, peakumMm 0OMeHa, 3K30- M 3HAOTEPMUYECKME peakuuu; TernaoBow
3(h(heKT peakuUUn; AAPO aTOMa, 3MEKTPOHHbLIA C/IOK aTtoma, aTOMHas opbuTasb,
paguyc aTomMa, XMMuUYeckas CBsi3b, MOMIAPHAA N HernonspHas KOBaJIEHTHas CBA3b,
MOHHas CBA3b, WOH, KaTWOH, aHWOH, pPacTBOp, MaccoBas [0Ns BeLlecTBa
(MpoueHTHaA KOHLIEHTpaLus) B pacTBOpe, MOMIAPHas KOHLUEHTpauMs BeLlecTsa B
pacTBope; 3/MEKTPOOTPULIATENIBHOCTb, CTEMEeHb OKWUCMEHWUS, OKUCAUTENN WU
BOCCTaHOBUTE/NMN, OKUCNeHue " BOCCTaHOB/IEHME, OKWUCNNTENbHO-
BOCCTaHOBUTE/IbHbIE peakL M, METOZ, 3/1eKTPOHHOIo 6anaHca;

WNIKOCTPUPOBATb  B3aMMOCBA3b  OCHOBHbIX ~ XMMWYECKUX  MOHATUA U
MPUMEHATb 3TV NMOHATUA MNP ONMCAHUN BELLECTB M UX NPeBPaLLeHI;

MCMO/b30BaTb XMMUYECKYIO CUMBOJINKY A/19 COCTaB/IeHNS (POPMY/ BELLECTB
N YPaBHEHWNIA XUMUYECKNX PeaKLUiA;

OrnpefensaTb BaJIeHTHOCTb aTOMOB 3/IEMEHTOB B OWMHAPHbLIX COeAVHEHUAX,
CTEMeHb OKUCNEHUA 3MIEMEHTOB B OWHAPHbLIX COEAMHEHUAX, MPUHALNEXHOCTb
BELLECTB K OrnpefeieHHOMY Kaccy COeiuHeHW No hopMynam, BUAbl XMMUYECKOM
CBs3M (KOBa/IEHTHOW M MOHHOW) B HEOPraHNYeCKNX COeAMHEHNAX;

PacKpbiBaTb CMbIC/T 3aKOHOB COXPaHEHWS MacCbl BeLLeCTB, MOCTOAHCTBA
cocTaBa, lMepuognueckoro 3akoHa M. V. MeHpaeneeBa, aTOMHO-MOMEKYNSPHOMN
Teopuu, 3aKoHa ABOrafpo W ero cnefcTBuid, NpeAcTaBneHnid 0 HayYHbIX MeTofax
MO3HaHWA, B TOM 4MC/Ne 3KCMEPUMEHTA/IbHbIX W TEOPETUYECKMX MeTofdax
NCCNefoBaHNsA BELLECTB U N3YUYEHUSI XUMUYECKUX PeakLnii;

[AEMOHCTPMPOBAaTb  MOHMMaHWe MepuoAMNYECKO  3aBUCUMMOCTU  CBOWCTB
XUMUYECKNX 3/IEMEHTOB OT UX MOJOXeHMs B epnognyeckom cucTeme:

OMuCbIBaTb M  XapaKTepu3oBaTb TabnMyHyto opmy [leprofmyeckoi
CUCTEMbI XMMUYECKMX 3/IEMEHTOB: pas3/inyaTtb MOHATUA «rnasHas nogrpynna (A-
rpynna)» n «noboyHaa nogrpynna (b-rpynna)», «masble nepuoibl» 1 «60sbLIne
nepuoabi»;

COOTHOCUTL 0603HAYeHUs, KOTopble MMeKTCA B Tabnuue «llepuoamyeckas
cucteMa  XUMUYeckux anemeHToB M. W. MeHgeneesa», C  4YMCNOBbIMM
XapaKTepuUCTUKamMy CTPOEHUSi aTOMOB XMMMWYECKUX 3/1EMEHTOB (COCTaB M 3apsaf
A4pa, 06LLee YMCI0 3MEKTPOHOB U pacnpefesieHne X rno 31eKTPOHHbIM C0sM);

0ObACHATL CBA3b MOJSIOXKEHMST 3fieMeHTa B [epuvoAMyeckoit cucteme ¢
pacnpefeneHneM 3MEKTPOHOB MO 3HEPreTUYECKMM YPOBHSAM, MOAYPOBHSAM WU
opbuTansaM aTOMOB MePBbLIX YeTbIPeX NepPUOLOB;

KnaccuguumpoBatb XMMUYECKUE 3/1IEMEHTbI, HeopraHuyeckune BeLLecTBa,
XMMUYeCKMe peakumm (No Yncny 1 coCTaBy y4acTBYHOLMX B peakLun BELLECTB, No
Tenn0BoMy 3aeKTy);



Xapaktepu3oBaTb (OnucbiBaTb) (IM3MYECKMe W XMMUYECKMe CBOMCTBA
MPOCTLIX M C/IOXKHbIX BELLECTB: KMUCM0PoAa, BOAOPOAA, BOAbI, 06LLME XUMNYECKME
CBOWCTBA OKCMAOB, KUC/IOT, OCHOBaHWI W COJEi, TEHETUYECKYIO CBA3b MeXay
HUMW, NOATBEPXKAas NpUMepammn MOJSIEKYNAPHLIX YpaBHEHWUIA COOTBETCTBYHOLLMX
XUMUYECKNX peaKkLUiA;

OMuncbIBaTb POJb KUCNOPOAa, BOAOPOAA M BOAbI B MPUPOAHLIX MpoLeccax, B
YKMBbIX OpraHusmax, Ux rnpuMeHeHne B Pas/IMyHbIX OTPACAX MPOMbILLIEHHOCTH,
BO3MOX>XHOE M1CMNO/b30BaHNE B COBPEMEHHBIX TEXHOIOTUAX;

006BACHATL M MPOrHO3MpPOBaTh CBOMCTBA BELECTB B 3aBUCMMOCTU OT WX
cocTaBa W CTPOEHMsi, BO3MOXHOCTM MPOTEKAHUA XMMUYECKMX MNPeBpaLleHnin B
Pa3IMYHbIX YCIOBUAX;

BbIYNCNIATb OTHOCUTENbHYHO MOJEKY/ISIPHYIO 1 MOMISIPHYHO MaccChbl BeLLEeCTB,
MOJIPHYI0 Maccy CMecu, MOJIbHYHO [O/H0 XMMWUYECKOTO 3/IeEMeHTa B COeUHEHUN,
MacCOBYI0 [0/IH0 XMMWUYECKOro 3/ieMeHTa no (PopmMysie COefUHEHUS, HaxXo4UTb
MPOCTeNLLY0 opMy/y BeLLLeCTBa MO MacCOBbIM UM MOJIbHBIM A0/NSAM 3/IEMEHTOB,
MacCOBYO [0/H0 BeLLecTBa B pacTBOpe, MOJISPHYHO KOHLIEHTpaLMIO BeLLecTBa B
pacTBope, NPOBOAUTL PacyeTbl N0 YpaBHEHMAM XMMUYECKON peakuuu;

MPYMEHATb OCHOBHbIE OMepauun MbIC/IUTENbHOW AeSATeNbHOCTM — aHa/In3 U
CUHTe3, CpaBHeHWe, 0006LLEeHMe, CMCTeMATU3aALMIO, KacCU(MKaLmIo, BbISB/IEHNE
MPUYNHHO-CNIEACTBEHHbIX CBA3eM — A9  M3Y4YeHUs CBOWCTB BELLECTB MU
XUMUYECKNX peakLniA, eCTECTBEHHO-HAY4YHble MEeTO/bl MO3HaHNA — HabntoAeHMe,
n3mMepeHne, MOAeNMpoBaHne, 3KCMepUMeEHT (peasibHbli U MbICNEHHbIN) — Ans
OCBOEHUSA Y4eOHOr0 COAepXKaHNs;

pacKpbiBaTb  CYLHOCTb  MPOLECCOB  OKWC/MEHUS U BOCCTAHOB/IEHUS,
COCTaBNATb YpPaBHEHMS MPOCTbIX OKUCUTENIbHO-BOCCTAaHOBUTE/NbHbLIX pPeakLmi
(MeTO40M 9/1EKTPOHHOI0 6anaHca);

yCTaHaBNMBaTb CBA3M MeEXAY pealbHO HabnogaeMbIMU  XUMUYECKAMM
ABNEHNAMU 1 NpoLeccamn, NPOUCXOAALLMMU B MaKPO- U MUKPOMUPE, OOBACHATD
MPUYMHBI MHOroo6pasns BeLLeCTB, COOTHOCUTbL XMMUYECKME 3HAHWS CO 3HAHMSMU
APYrux y4yebHbIX NPeamMeTOB;

cobniogate  npasuna  6esonacHo  paboTbl B naboparopuu  npwu
MCNONb30BaHUM XMMUYECKOW Mocyabl M 060pyAoBaHWsA, a Takke MpaBuna
obpalleHns C BelwecTBaMy B COOTBETCTBMM C WHCTPYKUUAMMU BbIMOSIHEHWS
NabopaTopHbIX OMbITOB M MPaKTUYECKMX PaboT MO MOSyYEeHUO U COOMpaHUIO
razoobpasHbIX BelecTB (Bo4OpoAa M Kucnopogda), NPUroToBIEHUIO PacTBOPOB C
OnpefeqIeHHOM  MaccoBOM  [0N1el  PaCTBOPEHHOrO  BELLECTBA,  PELUEHMHO
aKCMepuUMeHTa/IbHbIX 3afa4y Mo Teme «OCHOBHblE KNacCbl HeopraHUYecKux
COEAUHEHNIA;



AEMOHCTPMPOBaTL  BfafleHNWe OCHOBaMM  XMMWYECKOW  rpamMOTHOCTM,
BK/HOYatOLLLEN YMEHUSI 6e30MacHOro obpatleHmst ¢ BeWecTBaMu, NCMOob3yeMbIMU
B MOBCEHEBHON XXM3HW, a TaKXKe 3HaHWe NpaBu NOBEAEHNSA B LIENSAX COEPeXeHNs
3[10POBbS M OKPYXKatoLLIEN cpeapbl.

K KOHLY 06y4YeHUs ¢ 9 knacce Yy obydvatollerocs 6yayT chOpMUPOBaHBI
cnefytolime npeaMeTHble pPe3ynbTaTbl W3YYeHUS XUMUM Ha  Yrny6neHHbIM
YPOBHE:

PacKpbIBaTb CMbIC/T OCHOBHBIX XUMUYECKUX MOHATUA: XUMUYECKUIA 3NIEMEHT,
aToM, MOMeKyna, WOH, KaTWOH, aHWOH, 3MeKTPOOTPULATENIbHOCTb, CTEMeHb
OKMCNEHUs, XMMUYECKas peakums, TeNIoBOin 3addeKT peakumm, Mofb, MONSPHbIN
06BEM, pacTBop;

3NEKTPONNTLI, HE3NEKTPONNTLI, 3/IEKTPONUTMYECKAA AMCcoLMaLmns, peakumm
MOHHOrO 00MeHa, TMApPONM3 CoJeilt, obpaTuMmble U HeobpaTUMble peakLuu,
OKUCNNTENbHO-BOCCTAHOBUTE/IbHbIE  PeakUWK, OKWUCIWUTENb, BOCCTAHOBUTESb,
OKWUCNEeHWe W BOCCTAHOB/IEHME, 3M1EKTPONM3, aN/IoTPONMUs,, amgOTEepPHOCTb,
XMMUYecKas CBA3b (KOBa/leHTHasl, MOHHasA, MeTa//IYeckast), MeXXMOeKynspHble
B3auMogencTemsa (BOLOpPOAHAs CBA3b, CW/bl BaH-aep-Baanbca), KOMMNIEKCHbIE
COEAVHEHNS, KPUCTaNIINYECKME PeLUETKN (MPUMUTUBHAA Kybu4yeckasi, 06bEMHO-
LIEHTPMpPOBaHHas Kybuueckas, rpaHeLeHTPUPOBaHHas Kybuueckas,
rekcaroHasibHasi NJOTHOYNakoBaHHast), KOpPpPO3usi METasoB, Chn/aBbl; CKOPOCTb
XMMMWYECKOI peakumu, KaTtanns, XMMUYecKoe paBHOBECKE, 3NIEMEHTbI XMMUYECKOM
TepMOAMHAMMKN KaK OAHOI 13 TeopeTuyeckux ocHos xumuu; MAK;

WNNCTPUPOBATb  B3aMMOCBSA3b  OCHOBHbIX ~ XUMWUYECKMX  MOHATUA  W”
MPUMEHATb 3TW NOHATUA NPU ONMCAHUU BELLLECTB U UX NMPEBPALLEHWIA;

MCMO/b30BaTb XMMUYECKYIO CUMBO/INKY A1 COCTaB/IeHNS (POPMY/ BELLECTB
N YPaBHEHWNIA XMMUYECKNX PeaKkLMiA;

onpefensTb Ba/IeHTHOCTb U CTeMeHb OKUCNEHUS XUMWUYECKUX 3M1EMEHTOB B
COeAMHEHUNAX Pa3/IMYHOro CoCTaBa, NPUHALIEXHOCTb BELLECTB K OMnpeAeeHHOMY
Knaccy COeAWHEHMIn no dopmynam, BUAbl XMMUYECKOWN CBA3N (KOBASIEHTHOM,
MNOHHOW, METaN/IMYeCKo) B HeOPraHMYeCKUX COeAMHEHMsX, 3apsf WOHa Mo
XMMUYECKOI (hopMyrie, XapakTep cpefbl B BOAHbLIX pPacTBOpax HeopraHM4Yeckux
COEIMHEHWIA, TUM KPUCTAININYECKON PeLleTKN KOHKPETHOO BELLECTBa;

packpbiBaTb CcMbicn [lepuogmyeckoro 3akoHa [. W. MeHgeneesa w
[AEMOHCTPUPOBATb €ro NoHUMaHue:

OMuCbIBaTb W  XapaKTepu3oBaTb TabnMyHyto opmy [leprogmyeckoi
CUCTEMbl XMMWYECKMUX 3NEMEHTOB: pasnnyaTb MOHATMS «A-rpynna» u «b-
rpynna», «masble Nepuogbl» 1 «6osbLuve NePUOLbI»;



0OBACHATL CBA3b MOMIOXKEHMA 3neMeHTa B [lepnognyeckoin cucteme ¢
pacnpefeneHneM 3M1EKTPOHOB MO 3HEPreTUYeCKMM YPOBHAM, MOAYPOBHAM WU
opbuTansaM aTOMOB MePBbIX YeTbIpex Neproos;

BblAeNATb 06LMe 3aKOHOMEPHOCTM B U3MEHEHUW CBOMCTB 3/IEMEHTOB U UX
COEefIMHEHWI (KNC/TIOTHO-OCHOBHbIX U OKUCNIUTE/IbHO-BOCCTaHOBUTE/IbHbIX CBOCTB
OKCUJO0B U TMAPOKCUAOB) B Npeaenax MasblX MepuofoB M rNaBHbIX MOArPYnn ¢
YYETOM CTPOEHMSA UX aTOMOB;

pacKpbIBaTb CMbIC/T TEOPUM 3IEKTPOIMTUYECKOIN Auccoumaumm, 3akoHa Mecca
N ero CneficTBUiA, 3aKOHa AEWCTBYHOLLMX Macc, 3aKOHOMEPHOCTENW W3MEHEHMS
CKOPOCTU  XMMMWYECKOW peakuuu, HanpasBfeHUs CMeLLeHNs  XUMUYECKOro
paBHOBECKS B 3aBMCUMOCTU OT pa3/INyHbIX (DaKTOPOB;

Knaccuguumposatb XMUMUYECKUE 3/1EMEHTbI, HeopraHuyeckune BeLLecTBa,
XMMUYecKne peakumm (No Yncny 1 cocTaBy y4acTBYIOLWMX B peakunn BELLECTB, No
TensioBoMy 3(MEKTY, MO arperaTHOMy COCTOSIHUIO PeareHToB, MO W3MEHEHUIo
CTEMeHei OKUCNEHUA XUMWYECKMX 3/1eEMEHTOB, MO 006pPaTMMOCTK, MO Y4acTUio
KaTanmsartopa);

XapaKTepu3oBaTb (OMWCbIBaTb) 06LME XMMUYECKME CBOWCTBA BELLECTB
Pa3/INYHbIX KaCcCOB HeopraHM4YecknMX COeAMHEHWI, NoATBepXaas 3T0 OnmcaHue
npyMepaMn  MOSIEKY/IIPHBIX U WMOHHbIX  YPaBHEHWIA  COOTBETCTBYIOLMX
XUMUYECKNX peakLuia;

COCTaBNATb YPaBHEHNS: 3NeKTPOIMTUYECKOW aMccoumanmn KUCIOoT, LWeloYein
W COMei; MOMHble W COKpaLLeHHble YpaBHEHUS peakuuii MOHHOIO OOMeHa;
peakuuii, MOATBEPXKAAIOWMX CYLLECTBOBaHWE TEeHETUYECKON CBSA3N  MeXay
BeLLeCTBaMM Pas/IMyHbIX K/1acCos;

packpbiBaTb  CYLHOCTb  MPOLIECCOB  FMApONM3a  COMeil  MoCpeacTBOM
COCTaB/IEHUS KPATKMUX MOHHBLIX M MONEKYNAPHbIX YPaBHEHWIA peakLmnia, CyLHOCTb
OKUC/INTE/IbHO-BOCCTAHOBUTE/IbHLIX ~ peakuuMid  NOCPeAcTBOM  COCTaB/IEHUA
3NEKTPOHHOI0 6anaHca aTUX peakuuii;

NpefcKasblBaTb XapaKTep Cpefbl B BOAHbIX pacTBOpax COei;

XapakTepu3oBaTb (ONUCbIBaTb) (IM3MYECKME W  XMMUYECKME CBOMCTBA
MPOCTbIX BELLECTB (KMCMOPOL, 030H, rpaduT, afMas, KpemHui, 6op, asoT, gocdop,
cepa, X/I0p, HaTPWI, Kanid, MarHuia, KanbUuin, antoMUHWIA, XKeneso, Mefb, LUUHK,
cepebpo) M 06pa3oBaHHbIX MMW CNOXHbIX BELLECTB, B TOM 4MC/IE UX BOAHbIX
pacTBOpoB (amMmMuMak, X10poBoAopod, ceposogopod, okcuabl yrnepoga (I, 1V),
KpemHua (1V), asora (1, I, 1, 1V, V) n docgopa (I, V), cepbr (1V, VI),
cepHuUcTasd, cepHasd, as3oTHasd, (OC(OopHas, YronbHas, KPeMHMEBas KWUCNOTb,
okcnabl 1 rugpokeuabl metanios IA-IIA-rpynn, amntomuHna, megn (1), uMHKa,
xenesa (11 v 111));



MOSAACHATb COCTaB, OTAENbHbIE CMOCO6bI MOMYYEHUS U CBOWCTBA CNOXHbIX
BeLlecTB (KMCNOPOACOAepXalLlye KUCMOTbl X/lopa, a3oTucTasd, bopHas, YKCycHas
KUCNOTbl N KX conu, ranoreHnabl kpemHusa (1V) n docgopa (11 v V), okeng u
rugpokecug xpoma (1), nepmaHraHat Kaius;

ONUCbIBaTb POJIb BAXKHEMLLMX M3yYaeMbIX BELLECTB B MPUPOAHBIX NpoLeccax,
B/IUSIHWE Ha XXVBble OpraHn3Mbl, MPUMEHEHWE B Pa3/INYHbLIX OTPACIAX SKOHOMUKM,
MCMO/b30BaHNe A1 CO34aHNS COBPEMEHHbIX MaTepuasnoB 1 TEXHOOTUNA;

MPOBOAUTL peakumun, NoATBEPXKAatoLMe KayeCTBEHHBIA COCTaB Pas/iMyHbIX
BeLLeCTB, pacno3HaeaTb OMbITHbIM MyTeM COAepXXalinecs B BOAHbLIX pacTBOpax
MOHbI: xnopug-, 6pomua-, noama-, cynbgar-, ocgar-, kapboHaT-, CUIMKaT-,
CyNnb@UT-, Cynb(unAa-, HUTPAT- W HUTPUT-WUOHbLI, TUAPOKCUA-UOHbI, KATWOHbI
aMMOHWA, MarHnsa, KanbUuusa, alloMUHKSA, Xenesa (2+) 1 xenesa (3+), megn (2+),
UMHKa;

06BACHATb M MPOrHO3MPOBATL CBOMCTBA BaXKHEMLLMX M3yYaeMblX BELLECTB B
3aBMCMMOCTM OT MX COCTaBa M CTPOEHWS, MPUMEHEHWE BELLLECTB B 3aBUCMMOCTM OT
NX CBOWCTB, BO3MOXHOCTb MPOTEKAHNA XUMWYECKUX NPEBPALLEHWNIA B Pa3INYHbIX
YCNOBUAX Ha OCHOBE pPACCMOTPEHHbIX 3/1EMEHTOB XUMUYECKOW KUHETUKN U
TEePMOANHAMUKN;

BbIYNCNIATL OTHOCUTE/NIbHYHO MOJEKY/IIPHYIO 1 MOSIAPHYHKO MacChbl BeLLEeCTB,
MacCOBYH0 [0/1l0 XMMWYECKOro 3/eMeHTa No (popmMyne COeAuHEHUS, MacCOBYHO
[OM0 BellecTBa B pacTBOpPe, MOJSIbHYK [0/H0  XMMWYECKOrO 3/IeMeHTa B
COEAMHEHUN, MONAPHYID KOHLEHTpauuio BeLllecTBa B pacTBOpe, HaxoauTb
MPOCTeNLLY0 POPMY/y BeLLeCTBa N0 MacCOBbIM W MOJIbHBIM [0/19M 3/1EMEHTOB,
MPOBOAUTL pacyeTbl MO YPaBHEHUSM XUMUYECKMX pPeakLMii ¢ y4eTOM HepocTaTka
O[HOr0 M3 peareHTOB, MPaKTUYECKOro BbiXOoda MPOAYKTa, 3HAYEHWS TensoBOro
appekTa peakumu, onpesensTb COCTaB CMeCeN;

cobnogatb  npaeuna  6e3onacHoi  paboTbl B nabopatopuv  Npu
MCNONb30BaHUM XMMUYECKOW Nocydbl M 000pyfAoBaHMS, a Takke npasuia
obpalleHnss € BellecTBamMy B COOTBETCTBMM C WHCTPYKUMAMMU BbINO/HEHWS
NabopaTopHbIX OMbITOB M MPaKTUYECKMX PaboT MO MOJlyY4eHUO 1 COOMpPaHNIo
razoobpasHbIX BewecTB (aMMMaka W YIeKUC/oro rasa) W PelleHunto
3KCMepUMEHTa/IbHbIX 33J4a4 MO TemaM Kypca, MpeacTaBNATb pe3y/bTaThl
3KCnepuMeHTa B (POpPMe BbIBOAOB, [0Ka3aTeNbCTB, rpauKoB, TabnuL, 1 BbISBNATb
AMMNUPUYECKME 3aKOHOMEPHOCTM;

MPUMEHSATb OCHOBHbIE Ornepauun MbICIUTENbHON AesTeNbHOCTU (aHann3 U
CUHTE3, CpaBHEHWe, 00606LIeHe, CUCTEMATM3ALUMIO, BbISBNEHNE MPUUYUHHO-
CNIeACTBEHHbIX CBA3e) NMPU N3yYeHUM CBOMNCTB BELLECTB U XUMUYECKUX Peakuui,
BflafeTb eCTeCTBEHHOHAY4YHbIMU MEeTofamu No3HaHus (Hab/roaeHve, 3MepeHue,
MOZENMPOBaHNE, 3KCNEPUMEHT (pPeasibHbIA U MbIC/IEHHBIN);



NPpUMEHsATb  MpaBuna  6e30MacHOro  obpaweHWss € BelecTBamu,
NCMONMb3yeMbIMXA B MOBCEHEBHOM XXWM3HW, MpaBWia MNOBEAEHUS B  LENsX
cOepeXkeHns 3[0pOBbS M OKPYXKatoLlein MNpupoaHOM cpedbl, MOHUMATb Bpe[
(omacHOCTb) BO3MAEMCTBMS Ha XXMBble OPraHW3Mbl OMpPeAeneHHbIX BELLECTB,
MOSICHATb Ha MPMYMepPax Crocobbl YMEHbLUEHUS U NPeJOTBPaLLEHNSI X BPELHOro
BO3ECTBUSA, 3HAUYEHNE XXIMPOB, BE/IKOB, YINeBOAO0B A/15 OpraHmn3Ma YenoBeka,

MCNONb30BaTh MOJyYeHHbIE MPeACTaB/eHns O cepax MPogeccMoHaIbHOM
AeATENIbHOCTU, CBSI3aHHbIX C HAYKOIN 1 COBPEMEHHBLIMU TEXHOOTMSIMIA, KaK OCHOBY
AN NPoeccnoHanbHON OpMeHTaUMM W AN OCO3HAHHOIO BblGOpa XMMUKM Kak
NPOhMILHOrO MpeaMeTa NpPW MPOAO/HKEHUN OOYYEHMS Ha YPOBHE CPEAHEro
06LLlero obpasoBaHus;

y4yacTBOBaTb BO BHEYPOYHOM MPOEKTHO-UCCNeN0BaTENIbCKOM AeATENIbHOCTY
XVIMUYECKOW W XMMUKO-3KONOrMYECKON HanpaBneHHOCTW, NpPUOBPecT OnbIT
MPOBEeAEHNN YYeOHbIX NCCNeA0BaHNIA B YCI0BUSAX 06pa30BaTe/IbHbIX OpraHm3aLuii,
a TaKkXKe opraHunsaunii (LLeHTPOB) AOMNONHMTENbHOIO 06pa30BaHUs AETENA.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM IPOrpaMMBblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl

Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuUMmusi — BaxXHas 06/1aCTb
1.1 eCTEeCTBO3HaHMA U NPaKTUYECKOW 10 2
[lesTeNIbHOCTU YenoBeKa

BellecTBa 1 Xmnyeckue
peakLuu

1.2 28 1

WToro no pasgeny 38

Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

Bo3gyx. lNoHATHE 0 rasax.

21 Kucnopoga. Okcunabl 19 1 1

99 Bogopog. NoHATHe 0 KucnoTtax un 3 1
conax

53 Bopa. PacTBopbl. [NoHATME 06 18 1 1

OCHOBaHMAX

OCHOBHbIe Knacchbl
2.4 o 16 1 1
HEOPraHMYecKnx CoeMHEHNN

WToro no pasgeny 61

Pasnen 3. [lepnoanueckuii 3axkon n [lepuoguveckas cucrema xumudeckux 31eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoOB.
Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU




MeprognyecKnii 3aKoH 1
Mepuoamnyeckas cuctema

3.1 18
XUMUYECKNX 3nemeHToB . U.
MeHgeneesa. CTpoeHuMe aToma
XMMUYeCKas CBA3b.
3.2 OkucnnTensHo- 16
BOCCTaHOBUTE/bHbIE peakLum
WToro no pasgeny 34
Pe3epBHOEe Bpems 3
OBLEE KOMMYECTBO YACOB INO 102

NMPOIrPAMME




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
Pa3zgea 1. BemmecTBO 1 XuMH4yecKasi peakius
11 MoBTOpPeHWE 1 Yrny6ieHne 3HaHWn 0 8
BeLLecTBe
12 OCHOBHbIe 3aKOHOMeE)HOCTVI NpoTeKaHns 1 1 1
XUMUYECKUX peaKunii
13 AneKTpoNnTUYecKasa auccoumams. 1 1 5
XUMMNYECKMe peakunn B pacTBopax
WToro no pasgeny 36
Pa3znen 2. Hemerasuuibl U MX coeIMHEHMSI
21 O6Lan xapakTepucTnKa XMMUYECKNX g 1
anemeHTOB VIIA-rpynnbl. ['anoreHsbl
OO6LLasn XxapakTepucTmKa XMMMYeCKnX
2.2 anemeHToB VIA-rpynnol. Cepa 1 eé 10
COeANHEHUS
OO6LLasn XxapakTepucTmKa XMMMYeCKnX
2.3 anemeHToB VA-rpynnbl. A30T, hoctop 1 nx 12 1
COeANHEHMS
O6uan xapakTepucTnKa XMMUYECKNX
24 anemeHTOB IVA-Tpynnbl. ¥YTnepos u 13 1 2
KPEMHUI, nx coeiMHeHus. bop
WToro no pasgeny 43




Pa3zgen 3. MeTaJIbl M HX COeAUHEHUA

3.1 OG6LLme cBOWCTBA METaN/I0B 10
3.2 BakHenwwme MeTan bl 1 X COeANHEHWS 22 2
WToro no pasgeny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BelecTsa 1 matepuasbl B XXU3HWN Ye/l0BeKa. 5
' OCHOBbI 3KO/IOrMYECKON FPamoTHOCTM
WToro no pasgeny 5
Paznen 5. O6001eHue 3HAHUH
51 [MoBTOpeHMe 1 0606LLEeHME 3HAHWI 10 )
' OCHOBHbIX pa3fenoB Kypcos 8—9 Knaccos
WToro no pasgeny 10
Pe3epBHOe Bpems 10
OBLEE KOIMYECTBO YACOB N0 NPOrPAMME 102 11
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