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INOACHUTEJIBHASA 3AIINCKA

[MporpaMMa MO XUMWM OCHOBHOIO 06Lero o6bpasoBaHUA (Yrny6néHHbIA YPOBEHb) COCTaB/IeHA Ha OCHOBe
TpeboBaHWA K pe3y/bTataM OCBOEHMS OCHOBHOM 06pa3oBaTe/ibHOM NporpaMMbl OCHOBHOMO 06Llero 06pasoBaHus,
npeactasneHHbIX B PFOC 00O, ¢ yyeToM (hefiepasibHOM paboyeit Nporpammbl BOCMUTaHWUS.

MporpamMma No XMMumM paspaboTaHa C Le/bl0 OKa3aHWA METOAMYECKO MOMOLLM YUUTEN0 B CO3f4aHuu paboyel
nporpaMmbl Mo y4yebHoMy npeamery.

MMporpamMma no XvMuK [aéT NpeAcTaBieHVe O Lensx, o6Llerd cTpaTern 06yyeHWs, BOCNUTaHUSA U PasBUTUS
0byyaroLmxca cpeacTsamy y4ebHOro npeamMeTa, onpesenset 0ba3are/ibHoe NpPeaMeTHOE COLepXaHue, ero CTpYKTypy no
pasfenam M Temam, pacrnpegefieHne no Knaccam, pPeKoOMeHAyeMyk MocC/efoBaTe/lbHOCTb U3YYEHUSA XMMUK C YYeTOM
MeXNpeAMETHbIX U BHYTPUMNPEAMETHbIX CBA3e, TOMMKM Y4ebHOro npoLiecca, BO3PacTHbIX 0COBEHHOCTEN 06yyatoLmMXCs.
B nporpamMme rno XvMuUM YyYMTbIBAKOTCA BO3MOXHOCTW y4eOHOro npeameTa B peannsauumn TpeboBaHUA K niaHUMpyeMbim
NMYHOCTHbIM, MeTarnpeaMeTHbIM U NPeAMETHbIM pe3ynibTataM 00y4eHuss U B (POPMUPOBAHMN OCHOBHbLIX BWAOB Y4YeOHO-
no3HaBaTe/IbHOM AesATeNlbHOCTM 06y4atoLLEerocsi Mo OCBOEHMIO Y4eBHOr0 COAePXKaHS.

3yyeHre XMMnUM Ha YPOBHE OCHOBHOMO 06LLEro 06pa3oBaHVsA OPMEHTUPOBAHO Ha OOLLEKY/IbTYPHYH MOArOTOBKY,
HeoOXoAMMYIO A/ BbIPabOTKM MMPOBO33PEHUECKMX OPUEHTUPOB, PasBUTUS WHTENNEKTYa/lbHbIX CMOCOOGHOCTEN U
WHTEPECOB 00YYatoLLMXCA, Ha NPOLO/MKEHNE 00YUYeHMA HA YPOBHe CpeaHEero obLero o6pasoBaHus.

3HaHMe XUMWUWU CNY>XXUT OCHOBOM [Ans (HOPMMPOBAHUS MUPOBO33PEHWNS 00y4aroLlerocs, ero npeacTaBieHnin o
mMaTepuaibHOM eIMHCTBE MUPa, BAXKHYIO POJib UrPatoT (hopMUpyeMble XUMUEN MPeacTaBneHnst 0 NPeBpaLLeHNaX aHeprum
M BEWeCTB B MPUpoLe, O MyTAX PelleHns rnobanibHbIX NpobieM YCTOMUYMBOrO pasBUTUS YesloBeYeCTBa — CbIPbEBOM,
3HEPreTUYeCKon, NPoLOBO/ILCTBEHHONM NPOo6/ieM, NPob1eMbl 3KONOrMYeCKon 6e30nacHOCTK, NPO6IeM 34paBOOXPaHEHNS.

N3yyeHne xmmuu:

CMOCO6CTBYET peanm3almnm BO3MOXHOCTEN A/ camopasBUTUSA U (hOPMUPOBAHNSA Ky/bTYPbl TIMYHOCTM 06YyyatoLLMXCS,
nx o6Ller N PYHKUMOHAIbHOW rPaMOTHOCTH;

BHOCUT BK/aZ B (DOPMUPOBaHME MbILLJIEHUS WU TBOPYECKMX CMOCOBHOCTEN 00y4aroLMXCs, HaBbIKOB WX
CaMOCTOATE/IbHOW YYeOHOW [eATeNIbHOCTU, 3KCMEPUMEHTA/IbHBIX W UCCeA0BaTeNbCKUX YMEHUA, HEOOXOAMMbIX KakK B
MOBCELHEBHOW XW3HW, TaK U B NPOJeCCUOHa/IbHON AesATeNbHOCTY;



3HAKOMUT CO CMeUUPUKOIN Hay4yHOro MbILNEeHWs, 3aK1adblBaeT OCHOBbI MPeACTaB/eHWn 0 eAMHCTBE MPUPOAbl U
UesioBeKa, AB/AETCA KNHOYEBbIM 3TANoM B (DOPMUPOBaAHUN eCTECTBEHHO-HAYUYHOW FPaMOTHOCTM 06YYatoLLMXCS;

CrMoco6CTBYET POPMMPOBAHMIO LLIEHHOCTHOIO OTHOLLIEHWSA K eCTECTBEHHO-HAYYHbIM 3HaHWSAM, K MPUPOAE, K Ye/oBeky,
BHOCWUT CBOW BK/1aj, B 3KO/IOrMYeCcKoe 06pazoBaHme 00y4aroLLmXCA.

[aHHble HanpaBneHns B 00y4eHUN XM 06eCcnevmBaroTCa CreuuguKor cogepXxaHnsa npegmMeTa, KOTOpbIin ABIAeTCA
neaarornyecky afanTpoBaHHbIM OTPaXKEHVEM OMNpeseIeHHOro aTana pasBuTUA XUMUN.

YTrny6néHHbIN KypC XMMUM OCHOBHOIO 06LLLEro 06pa3oBaHUsi OPUEHTMPOBAH Ha OCBOEHME 06YYatOLLMMINCA CUCTEMBI
nepBOHaYa/IbHbIX MOHATUA XMMWUWN, OCHOB HEOPraHMYeCKOn XMMMUK, OCHOBOMONAraroLLmxX NpeacTaBneHnid o0oLwein XumMmnmn
OTAEe/IbHbIX 3HAYUMbIX MOHATUIA OPraHNYeCKON XUMUW.

CTpyKTypa cofepXXaHus nporpamMmmbl Mo XMMUMKU CHOPMUPOBaHa Ha OCHOBE CMCTEMHOrO NoAxoda K eé M3yyeHuto.
CofepxaHue CKNafblBaeTCcAd U3 CUCTEMbl MOHATUA O XMMWYECKOM 3/1eMeHTe W BELeCTBE U CUCTEMbl MOHATUIA O
XMMUYECKOW peakummn. O6e 3T CUCTEMbI OpPraHU30BaHbl N0 NPUHLMNY NOC/ef0BaTe/IbHOrO Pa3BUTUSA 3HaHWIn Ha OCHOBe
TeopeTUYeCKNX NpeAcTaBieHnIn pasHOro YPOoBHS:

aTOMHO-MO/EKYNAPHOW TEOPUM KaK OCHOBbI BCEr0 eCTECTBO3HaHWS;

Mepunoanyeckoro 3akoHa .M. MeHaeneeBa Kak OCHOBHOIO 3aKOHa XMW,

YUYeHUs 0 CTPOEHUM aToMa U XMMNYECKOI CBA3W;

npeacTaBneHnin 06 3NeKTPONUTUYECKONW AMCCOoLMaLN BELLLECTB B pacTBOpax;

0 XMMUYECKON KNHETUKE U TEPMOANHAMMKE.

B OCHOBY TEOpPETUYECKMX 3HAHWA TMOJIOXKEHbI 3MMUPUYECKN MOMYYEHHble (aKTbl. TeopeTUyeckue 3HaHMS
pasBMBalOTCA MOC/eA0BaTE/IbHO OT OAHOI0 YPOBHSA K APYroMy M 06ecreynBatoT 06yHatoLMMC BO3MOXHOCTb 0ObACHATD
1 NPOrHO3MPOBaTb CBOMCTBA, CTPOEHME 1N 061aCTN NPAKTUYECKOrO NMPUMEHEHNS N3YYaeMbIX BELLECTB.

OcCBOeHME cogepXXaHus MporpaMmbl MO XMMUKU NPOUCXOAUT C WUCMOMb30BAHMEM 3HAHWA U3 paHee W3Y4YeHHbIX
YyUYeOHbIX NPeAMETOB: OKPYXXKatoLLMIA MUp, 6ruonorus, rsnka, MaTeMaTuka, reorpagus, TEXHONOM S, UCTOPUS.

MMporpamMma OCHOBHOro 06Lero o6pasoBaHns No XMmMun (Yrny6néHHbIA YPOBEHb) OPUEHTUPOBaHA Ha COXPaHeHMe
(hyHOaMeHTa/IbHOr0 Xapakrepa 06pa3oBaHus, CrielUnPUKN y4ebHOro npeamMeTta n obecneyeHne yCrnewHoro o6y4eHuns Ha
C/lefyroLLeM YpoBHe 06pa3oBaHns. B nporpaMmMe no XMmmnn pean3yeTcs pa3BuBaroLLas v NpakTuyeckas Harpas/ieHHOCTb



00yyeHnsa xumun, anddepeHumalms 06yyYeHNs, BKIKOYarOLWas NPoQUIbHY NOArOTOBKY 00y4atoLmMXca U nocneayroulee
camoonpezeneHve B Bbibope HanpasieHnsa 00y4eHns B NPOMUbHBIX Knaccax.

YrnybnéHHoe nyyeHme XMmmnn cnocobCTBYET peanm3aunn 3a4a4q NpogeccuoHaIbHON OpyeHTaL M 1 Hamnpas/ieHo Ha
npefocTaB/ieHe BO3MOXKHOCTN KaX40MY 00yyatoLLEeMYCS MPOSBUTL CBOW UHTENIEKTYa/lbHble Y TBOPYECKIME CMOCOBHOCTU
npu M3y4yeHMM Y4ebHOro npeamMeTa, HeobXxoAuMble [N MPOAO/DKEHUS 00pa3oBaHuUA W [asibHeiLlein TpyaoBOW
[eATeIbHOCTW.

Mporpamma Mo xumun (yrnyb6néHHbIA YpoBeHb) NpeAHasHayeHa [N WCMOMb30BaHNA B  06pa30BaTe/IbHbIX
opraHusauuax, peansyowmx nporpaMmmMbl AudhepeHLMpPoBaHHOTO (Yrny6néHHOro, NPoguILHONO) N3yYeHUst OTAE/bHbIX
y4ebHbIX NPeAMETOB Ha YPOBHE OCHOBHOI0O 06LLEro 06pasoBaHus.

O6paszoBare/ibHble PYHKLMN XUMUK, N3yHaeMOoil Ha Yrny6/1eHHOM YPOBHe, peasin3ytoTcs B npolecce (hopMUpoBaHuns
3HaHWI OCHOB XMMWYECKOW HayKu KakK 06/1aCT! COBPEMEHHOIO eCTeCTBO3HaHMUS, 06/1aCTV MPaKTUYECKOW LesTeNbHOCTU
yesioBeKa M OAHOIO M3 KOMMOHEHTOB MMPOBOW Ky/bTypbl. 3afaya y4yebGHOro npegmera COCTOMT B (hOPMUPOBAHUM
CUCTEMbI XMMUYECKMUX 3HAHWIA — BaXKHEMLWMX (aKTOB, MOHATWI, 3aKOHOB M TEOPETUYECKMX MONOXEHUW, LOCTYMHbIX
0606LLEHNIA MMPOBO33PEHYECKOr0 XapakTepa, fA3blka Hayku, B MPUOOLLEHMM K Hay4HbIM MeTofam MO3HaHUS npu
M3YYEHUN BELLECTB M XUMMUYECKMX peakumid, (OpMMPOBaHMM W PasBUTUKN MO3HaBATE/IbHbIX YMEHWA M CnocoboB
[eATeNIbHOCTU N UX MPUMEHEHUN B y4ebHO-MO3HaBaTe/IbHOM U y4ebHO-MUCCef0BaTeIbCKON AeATe/IbHOCTW, OCBOEHUM
npaswn 6e30MacHOro obpatleHns ¢ BeLecTBaMmn B NOBCEAHEBHOM YXN3HW.

Llenn wn3ydyeHUs XMMUM OTPaKAKOT HarpaB/fEHHOCTb O00yYeHWA Ha pasBUTME W CaMOpasBUTME JIMYHOCTW,
(hopMUpOoBaHue e€ NHTeNNeKTa 1 06LLEN KYNbTYpbl.

3yyeHne XMMUm Hanpas/ieHO Ha AOCTUMXKEHME CNeAYHOLLMX LieNei:

(hopMMpoBaHNE WHTENNEKTYa/lbHO PasBUTOM  JIMYHOCTK, TOTOBOM K CamMo06pa3oBaHWMiO, COTPYAHUYECTBY,
CaMOCTOSATE/IbHOMY MPUHATUIO PELLEHNIA, CNOCOBHOI afanTUPOBaTLCS K ObICTPO MEHAIOLLMMCS YCNIOBUSIM XXU3HMU;

(hopMMpPOBaHME CUCTEMbI XUMUYECKNX 3HaHU KaK KOMMOHEHTa eCTECTBEHHO-Hay4YHON KapTUHbI MUPa, KaK OCHOBBI
A9 NOHUMaHNA XMMUYECKOW CTOPOHbI SIBMIEHMIA OKPY)KAKOLLIErO MUPa, OCBOEHME A3blKa HAYKW;

NPUoGLLEHNE 0BYUaOLLMXCA K CAMOCTOATE/IbHON NO3HABATE/IbHOW 1 UCCNef0BaTENbCKOM AeATENbHOCTH, K HayYHbIM
MeToZaM No3HaHus, (hopMMPOBaHNE MOTMBALMMN 1 Pa3BUTME CMOCOBHOCTEN K U3YUYEHUIO XMW,



(hopMmMpoBaHue 06LLEN (YHKLMOHA/IbHOW U eCTECTBEHHO-HaYy4YHOW rPamMOTHOCTI, B TOM YMC/IE YMEHWUIA OOBSACHATL U
OLeHMBaTb AIBIEHNA OKPY>XKatOLLEero Mmpa, UCMosb3ys 3HaHWS U OMbIT, MNOYYEHHbIE NPU U3YYEHUN XUMUK, MPUMEHATL KX
npy peLeHnn Npo6em B NOBCELHEBHON XKN3HW U TPYLOBOIN AeATENbHOCTH;

pasBMTME Y 00YyYatOLLMXCA MHTEPeca K M3YUYEHUIO XUMUK 1 chepam AeaTelbHOCTU, CBS3aHHbIM C XMMWEN, MOTMBaLMS
K 0CO3HaHHOMY BblOGOPY COOTBETCTBYHOLLErO NPOGNASA U HANPaBNEHHOCTW Aa/IbHEMLLEro 00yYeHNs;

OCO3HaHWe LEHHOCTU XMMUYECKUX 3HAHWWA B XKU3HW YeN0BEKa, MOBbILLEHME YPOBHSA 3KOMOrMYECKON Ky/bTypbl,
HenpuaTue AeNCTBUIA, NPUHOCALLNX BPEA OKPYXKatoLLLEN cpefe 1 300POBbIO NHO/ENR;

NprobpeTeHne 0OYyYalOLMMUCA OMbITa CaMOMO3HAHWUSA, KIHOUYEBbIX HaBbIKOB  (KNHOYEBbLIX  KOMMETEHLMI),
HeobX0AMMbIX A/15t Pa3fINyHbIX BUAOB AeATENIbHOCTW.

Ha yrny6néHHoe n3ydeHune yuebHoro npeamerta «Xumus» oteoanTcs 34 vaca (1 yac B Hefento).

COJEPKAHHUE OBYUEHUSA

8 KUIACC

HepBOHa‘laJILHLIe XUMHUYCCKHUC MOHATUA

Xunmuns — BaxkHasi 06/1acTb eCTECTBO3HaHMS U NPAKTUYECKOW AeaTeNbHOCTU Yenoseka. NpeameT Xumun. Poib Xumum
B XKM3HW YenoBeka. KpaTkne cBefleHUsi 06 UCTOPMM BO3HUKHOBEHNS U Pa3BUTUS XUMUK. XUMUSi B CUCTEME HayK. Tena u
BellecTBa. PU3MYECKME N XMMNYECKIE CBOINCTBA BELLIECTB. ArperaTHble COCTOSHWSA BeLLECTB. MOHATNE O TEOPETUYECKUX U
3AMMMPUYECKMX METOJAxX MO3HAHWA B €CTECTBEHHbIX HayKaX. [peAcTaBneHMst 0 HayYHOM MO3HAHUKU Ha 3MMMPUYECKOM
YPOBHE: HabNoAeHME, N3MEPEHNE, SKCMEPUMEHT, MOAENMPOBaHNE, BbluncneHne. MpeactaBneHns o HayuHOM MO3HaHUN Ha
TEOPETUYECKOM YPOBHE: HayuHble (haKTbl, IPO61eMa, rMnoTesa, TEOPUS, 3aKOH.

A3bIK XUMUKU. VICTOYHNKN XMMUYECKOW MH(OPMALN.

MoHATME O MeTodax PaboTbl C XMMUYECKMMM BellecTBaMu. O60pya0BaHME LUKOMbHON XMMUYECKO nabopaTopun.
MpaBuna 6e3onacHOro obpatleHns ¢ BeLecTBamm 1 nabopaTopHbIM 060pYA0BaHMEM.

YuncTble BewecTBa U cMecu. MNprpoaHbIe CMECK: BO3AyX, NPUPOAHbIN ra3, HedhTb, NPUPOAHbLIE BOAbI, FOPHbIE MOPOAbI
1 MUHepanbl. MOHATUE O TOMOTEHHbIX U FETEPOreHHbIX cMecsxX. Cnocobbl pasaeneHns cmecein. O4MCTKa BELLLECTB.



BewlectBa M XMMUYeCKMe peakuun. ATOMbl U MOMEKYNbl. XUMUYECKMe 3neMeHTbl. CUMBObI XUMUYECKNX
aNleMeHTOB. pocTble M CNOXHble BewlecTBa. MeTaibl U HeMeTa/bl. BellecTBa MONEKYNAPHOr0 M HEMONEKY/ISPHOIO
CTPOEHNS.

Xumnyeckass opmyna. BaneHTHOCTb aTOMOB XMMMWYECKUX 3/1eMEHTOB. 3aKOH MOCTOSHCTBAa COCTaBa BELLECTB.
OnpeaeneHvie Ba/leHTHOCTU 3/IEMEHTOB MO (hopMynaM OWHAPHBLIX COEAMHEHWA WU cocTaB/ieHVMe (OpMY/T GUHAPHbIX
COEIMHEHWI MO BAIEHTHOCTU 3N1eMeHTOB. OTHOCUTEe/IbHAsA aToMHas Macca. OTHOCUTeNbHas MOJMEKynspHas Macca.
MaccoBas [0/19 XUMUYECKOro 3/fleMeHTa B COeAMHEHUW. HaxoXKaeHne NpocTeiLlein hopmy/ibl BeLlecTBa Nno MacCoBbIM
[0NSIM 3/1EMEHTOB.

Konnyectso Belectsa. Mosnb. MonspHas Macca. B3anmocBsi3b KONMYeCTBa, MacCbl M YMCa CTPYKTYPHbIX eAnHUL
BellecTBa. PacyeTbl No QopmynaMm XUMWYECKMX COeAMHeHWA. MonspHasd Macca cmecu BellecTB. MonbHas [0/s
XMIMUYECKOr 0 3/1leMeHTa B COeIMHeHN. HaxoXaeHne npocTeiLlein hopMy bl BELLLECTBA M0 MOJIbHbIM A0NSAM 3/1EMEHTOB.

Pun3nYecKme N XUMUYECKME ABMEHNA. XMMUYECKas peakums U ee MPU3Haku. YCNoBUSA NPOTEKAHUA XUMUYECKMX
peakuuin. 3akOH COXpaHEHUsi MacCbl BewlecTB. ATOMHO-MOMEKYNApPHasa Teopusi. XXWU3Hb U aeaTensHocTs M.B.
JlomoHocoBa. XMMUYeCKMe ypaBHEHMS. TUMNbl XUMUYECKMX peakumil (COeanHEHNs], PasoXXeHUs, 3aMeLLeHns, 00MeHa).
PacyeTbl N0 XMMUYECKUM YpaBHEHUSAM.

JKCNepuMeHTa/IbHOE M3YyYeHWe BELLECTB M AB/IEHNIA. 3HAKOMCTBO C XMMMYECKON Mocyfoi, ¢ npaBuiaMn paboTbl B
nabopaTopun 1 npuemMamm obpatleHus ¢ nabopaTtopHbIM 060pyA0BaHMEM. M3yUyeHne 1 onucaHne (M3nYecKnx CBOWCTB
06pa3LoB HeOpraHMYeCKNX BELLECTB — METa/INI0B U HemeTanioB. HabnogeHne (manyecknx (nnaeneHWe BOCKa, TasHME
Nbfla, pactTupaHue caxapa B CTYMNKe, KUNeHWe M KOHAeHcauus BOAbl) M XUMUYECKMX (FOpeHue CBeyn, MpoKa/nmBaHue
MeAHON NPOBOJSIOKKN, B3aMMOLENCTBME COAbl WM Mefna C CONISHOM KWUCNOTORN) sBneHuid. O3HaKoM/eHMe ¢ 06pasuamu
BELeCTB KonmMyecTBOM 1 Monb. HabntofeHve v onucaHne Npu3HakoB MPOTEKAHUS XMMUYECKUX peakumil (pasnodxeHue
caxapa, B3aMMOJENCTBME CEPHOM KUCNOTbI C XN0puAoOM 6apusi, Nony4veHne n pasnoxeHue rugpokeunga meam (1) npw
HarpeBaHuK, B3anMOLENCTBIE Xenesa ¢ pacTBopom conm meam (11). N3yueHme cnocobos pasaeneHns cMeceid (C MOMOLLGHO
MarHuTa, (MNbTPOBaHMe, BblMapuBaHue, AMUCTUINAUMSA, Xpomartorpadus), npoBedeHMe OYUCTKM MOBAPEHHOW COJN.
HabnofeHve 1 onucaHre onbITOB, WTKOCTPUPYHOLLMX 3aKOH COXPaHEHUS MacChbl.

Ba:xkueiiue npeacTaBUTEIM HEOPraHMYECKHX BELeCTB



MpeacTaBneHnsi 0 rasax. Bosgyx — cmecb rasos. CoctaB Bo3fyxa. 3akoH ABoragpo. MonspHblii 06bEM ras3os.
OTHOCMTeNbHas MNOTHOCTb rasoB. OnpegeneHWe OTHOCUTENbHON MOMEKYNSAPHON MacChbl ra3oobpasHOro BelyecTsa Mo
N3BECTHON OTHOCUTE/IbHOM NNOTHOCTU. O6bEMHbIE OTHOLLIEHWSA ra30B MPY XMMUYECKNX PeakumaX.

Kucnopos — 3neMeHT M NPOCTOe BellecTBO. HaxoXkaeHWe Kucnopoga B Npupode, (hM3nYeckme U XUMUYecKue
CBOMCTBA (peaKkumn ropeHnst 1 okucneHuns). MNMpoLeccobl OKMUCNEHNS B XXMBOI npupoge. OKcnapl. MNprMeHeHne KMCIoposa.
Cnocobbl NonyyeHns KACNOPoAa B 1ab0paTtopmmn 1 NpoMbILLIeHHOCTW. [oHATHe 0 KaTann3aTope. KpyroBopoT Kucioposa
B npupoge. O30H — annoTponHas moagupukauma kucnopoga. O30HOBBIA C/IOW, €ro 3HayYeHue A/ XKMBbIX OpraHuU3MOB.
Pa3pyLLeHne 030HOBOIO C/104.

TennoBoil aheKT XMUMUYECKOW peakuun, TEPMOXMMMUYECKME YPaBHEHMS, 3K30- W 3IHAOTEPMUYECKME pPeaKLuu.
Tonnueo. Mcnonb3oBaHWe Yria v MeTaHa B KauecTBe Ton/mea. 3arpasHeHve Bo3ayxa. MoHATME 0 NapHUKOBOM aidheKTe.

Bogopof — aneMeHT 1 NpoCcToe BelwecTBO. HaxoxaeHne BOLOPOAA B NPUPOAE, hn3NYecKmne n XMMNYECKe CBONCTBA,
NMPUMeHeHne, cnocobbl nonyyeHns. MoHATME 0 KMUCoTax 1 ConsaX. Mcnonb3oBaHme BOAOPOAA B KA4eCTBe TOM/mBa.

Bopga. ®usmyeckme cBoiicTea BoAbl. Boga Kak pactBopuTesb. PacTBopbl. HacbIleHHbIE M HEHACBILLEHHbIE PaCcTBOPbI.
PacTBOPMMOCTb BeLLECTB B Bofe. PaKTopbl, BUSIOLLME Ha pacTBOPUMOCTb TBEPAbLIX 1 ra3oobpasHbiX BelecTs. Cnocobsl
BbIP&XKEHMA KOHLIEHTpaLMM pacTBOPOB: MaccoBasd [0NA PacTBOPEHHOro BELUECTBa, MONApHaa KOHLUeHTpauusa. Ponb
pacTBOpOB B NPUPOAE U B XXU3HWN Ye/I0BEKA.

XuUMn4yeckme cBorcTBa Boapbl. MoHATUE 06 ocHOBaHUAX. MoHATUE 06 nHAMKaTopax. KpyroBopoT BOfAbl B MPUPOJE.
3arpsasHeHue NpupoaHbIX Bog. OXpaHa U 04MUCTKa NPUPOAHBIX BOA.

Knaccuukaumsa HeopraHmyecknx coegmHeHunin. Okenapl. Knaccudmkaums okengos: coneobpasytome (OCHOBHbIE,
KUC/IOTHbIE, aM()OTEPHbIE) 1 Hecoseobpasytowme. MexayHapogHas HOMeHKMaTypa OKCUAOB. TpuBMasibHble Ha3BaHUA
OKCMAO0B. PuU3MYecKne M XapakTepHble XMMUYECKMe CBOWCTBA OKCWAOB (B3aMMOAEWCTBME C BOAOMW, C KWCIOTaMu W
OCHOBaHUAMU, C ApYruMu okcugamm). NonyyeHne oKCugos.

[MoHATME O TMAPOKCUAAX — OCHOBAHUSAX WM KUCMOPOAcoAepXawmx Kucnotax. Kucnotel. Knaccugukaymsa Kucor.
MexayHapogHas HOMeHKNnatypa W TpuBMa/bHble Ha3BaHWUA KUCMOT. DU3NYECKME U XMMMUYECKME CBOWCTBA KWUCMOT
(B3aMMOAENCTBME C MeTanaMun, C OKCUAaMn METanNoB, OCHOBaHMSIMU U CONSAMK). PAd akTMBHOCTM MeTannos H.H.
BekeToBa. Mony4yeHne KMCNOT. KUCMOTbI B NPUPOAE, NPUMEHEHNE BXKHENLLNX KUCIOT.



OcHoBaHus. Knaccugmkaums 0CHOBaHWIA: LLEN0YN U HEPACTBOPUMbIE OCHOBaHMSA. MexayHapoAHas HOMeHKaTypa
OCHOBaHWI. TpuBMaNbHbIE Ha3BaHMSI OCHOBaHWIA. LLlenoun, ux cBoOMCTBa (B3aMMOMENCTBME C KUC/IOTHLIMW OKCUAAMM,
KMUCOTaMK U CONSIMK) 1M cnocobbl Nony4veHnst. HepaCcTBOPUMbIE OCHOBaHWSA, X CBOMCTBaA (B3aMMOAENCTBUE C KUC/IOTaMm)
M cnocobbl nonyyeHuUs. AMBOTEPHOCTb. MoHATME 06 amM(POTEPHBbIX rMApoKcMaax (Ha npumepe rMAPOKCUAOB LMHKA W
a/TIOMUHNMA): XMMUYECKIME CBOMCTBA (B3aMMOENCTBME C KUC/IOTaMU U Le/iodaMm) U NoyYeHue.

Conun (cpefiHne, KuUcnble, OCHOBHbIE, ABOMHbIE). MeXxayHapoaHas HOMeHKaTypa cofieil. TpuBMabHble Ha3BaHUS
coneii. du3nyeckune 1 XxapakTepHble XMMUYECKME CBOMCTBA Ha NPUMEPE CpeaHUX coneit. MonyyeHne conei.

["eHeTMYeCKas CBS3b MeX/Y Knaccamm HeopraHMYeCKUX COeANHEHNIA.

JKCNepuMeHTaNbHOE N3yUeHre BELLLECTB U SABMEHNIA:

KOMMYeCTBEHHOE OnpeaenieHne CoAepXKaHNs KNCopoaa B BO3AYXE;

nony4yeHune, cobupaHune, pacrnosHaBaHve U N3yyYeHne CBOMCTB KUCIOPOa;

HabneHNe B3aMOAENCTBUS BELLLECTB C KUCMOPOAOM U YCNOBUIA BO3HUKHOBEHUS 1 NMPEKPALLIEHNS TOPEH WS,

03HaKOM/IeHMe ¢ o6pasLamm OKCUA0B U ONUCaHKE NX CBOWCTB;

MonyyeHne, cobupaHne, pacno3HaBaHne 1 3yvyeHne CBOMCTB BOAOPOAa (FOpeHue);

B3aumogeincTeme Bogopoaa ¢ okcugom meam (I1);

nccnefoBaHe 0CO6EHHOCTEN PaCTBOPEHUS BELLLECTB C Pa3/IMUYHON PacTBOPUMOCTbIO;

MPUroTOB/IEHME PACTBOPOB C ONPeAeNEHHOM MacCoBOW A0/1el PaCTBOPEHHOIO BELLECTBA;

MPUrOTOB/EHME PACTBOPOB C ONPEAENEeHHON MONSPHOIN KOHLEHTPALIMEN pacTBOPEHHOMO BELLIECTBA;

B3aMMO/ENCTBME BOAbI C MeTaNaMu (HaTPUEM U KanbLMEM);

onpeAeneHne pacTBOPOB KMC/OT U LWesloYeid C MOMOLLbI NHANKATOPOB;

nccneaoBaHme 06pasLoB HeOpraHMYeCKMX BELLECTB Pas3/IMYHbIX Kaccos;

n3yyeHne B3ammopgeincTems okcupga mean (1) ¢ pacTBOpOM CEPHOM KWUCNOTbl, KUCAOT C MeTansiamu, peakuuii
HelTpanun3aunu;

MONTly4eHMEe HEPACTBOPMMbIX OCHOBaHWiA, BbITECHEHWE OHOIO MeTasia APYrum 13 pacTBopa Cou;

B3aMMO/ENCTBME MMAPOKCUAA LIMHKA C PacTBOPaMM KUCNOT U LLEoYeN;

peLLeHme 3KCMepPUMEHTa/IbHbIX 3aaa4 No TeMe «OCHOBHbIE KNacChbl HEOPraHUYECKNX COeAMHEHWIN.

IMepuoaunueckuii 3akoH U [lepuoanyeckas cucrema xumuuyeckux 3jaeMenTon /I. U. MenaeseeBa



CTpoeHne aToMOB. XMuyecKas cBsi3b. OKMCNNTENbHO-BOCCTAHOBUTE/IbHbLIE PeaKLMu.

[MepBble MOMbITKMA KnacCUuKaLmm XMMUYeCKUX 31eMeHTOB. NoHATKUE 0 rpynnax (CeMeincTBax) CXOAHbIX 3/1eMEHTOB:
LLLE/IOYHbIX W LWeI0YHO3eMe bHbIX MeTasNax, rafioreHax, MHepTHbIX (61aropofHbIX) rasax. AneMeHTbl, KOTopble 06pasyroT
am(hoTepHble OKCUAbI N TUAPOKCUABI.

Meprofmnueckunin 3akoH. OTKpbITHE Meproanyeckoro 3akoHa. Nepuoguueckas cucteMa XMMUYECKUX 3/1eMeHToB .
. MeHgeneesa. KopoTkonepnogHas v AANHHOMEPUOAHAA (DOpMbl Tabnuubl «llepuognyeckas cucteMa XMUMUYECKMX
anemeHToB . 1. MeHaeneesa». Mepuogbl v rpynnbl (A- 1 B-rpynnsl).

CTpoeHue atomoB. CocTaB aTOMHbIX ffep. M3oTonbl. PafnvoakTMBHOCTb. ONEKTPOHbI. JMIEKTPOHHAA opbuTab.
DHepreTnYeckne YpPOBHU W MNOAYPOBHW atoma: S-, p-, d-opbutann. DNeKTPOHHbIE KOHMUIypauum u 31eKTPOHHO-
rpaguueckue (opmysbl aToMOB. PU3NYECKUIA CMbIC/T MOPSAKOBOr0 HOMepa, HOMepa Mepuofa W rpynnbl 3/1eMeHTa.
CTpoeHMe 3MeKTPOHHbIX 060/104eK aTOMOB MepBblX 20 XMMUYECKUX 3nemeHToB [epuognyeckoil cuctemsl A. W.
MeHgeneeBa: pacrnpefefieHne 3/1eKTPOHOB MO 3HePreTUYECKUM YPOBHAM, NOAYPOBHAM 1 opbutaniMm. ®usnyecknii CMbIC/T
[Mepuofmyeckoro 3akoHa.

3aKOHOMEPHOCTN W3MEHEHMSA pagnyca aTtoMOB XUMWUYECKUX 3NEMEHTOB, METAUIMYECKUX U HeMeTalIMYeCKMX
CBOICTB MO rpynnam n nepuogam. V3ameHeHWe KMCNOTHO-OCHOBHbLIX CBOWCTB COEAMHEHWUA XMMWUYECKMX 3/1EMEHTOB B
nepuogax u rpynnax. XapakTepucTmka XMMUYECKOro 3/IEMEHTa MO ero nonoXxeHuto B MNepuoguueckoin cucteme . W.
MeHzeneesa.

3HaueHune lMeproamnyeckoro 3akoHa W epruoamyecKoin CUCTEMbl XMMUYECKUX 3/IEMEHTOB A/ Pa3BUTUA HayKu U
npakTukn. [. V. MeHfenees — yUYeHbI Y rpakaaHunH.

ANEKTPOOTPULATENILHOCTb XUMUYECKUX 3/1EMEHTOB. XMMUYeCKast CBS3b. Bubl XMMUYECKON CBSA3WN: KOBasleHTHas
nonisipHas CBA3b, KOBA/IEHTHAs HernonsipHas CBA3b, WOHHAsA CBA3b. MexaHW3Mbl 06pa30BaHUS KOBA/IEHTHOW U WNOHHOW
CBA3WN. DNEKTPOHHbIE U CTPYKTYPHble (POpMy bl BeLlecTB. KaThOHbI U aHNOHBI.

Kpuctannnyeckve n amopHble BeLecTsa. TuMbl KPUCTIIMYECKUX PELLETOK: MOHHAsA, aTOMHas, MOJIEKY/IApHasA 1 NX
XapaKTepuCTUKN,

CteneHb okucneHus. OnpefeneHve CTeneHen OKWUCMEHWS aTOMOB B OMHapHbIX COefUHEHUAX. OKMCIUTE/bHO-
BOCCTaHOBUTE/NIbHbIe peakumu. Npoueccbl OKUCNEHNSA U BOCCTaHOBNEHNUA. OKUCIMTenu u BocctaHoBuTenn. CocTasneHme



YpPaBHEHMI MPOCTbIX OKWUC/IUTENbHO-BOCCTAHOBUTE/bHLIX pPeakuMii U paccTaHOBKa B HWUX KO3(MULUMEHTOB METOAO0M
3/1IEKTPOHHOr0 6anaHca.

JKCneprMeHTa/IbHOe M3YyUeHe BELLECTB 1 ABMIEHUI:

03HaKOM/IeHVe ¢ 0bpasL,amy MeTa/1/I0B U HEMETaI/IOB;

MOAEeNMPOoBaHMe CTPOEHMSA MOEKY/ MPU MOMOLLM PUCYHKOB, MOZeSEeN, 3NEKTPOHHbIX U CTPYKTYPHbLIX (DOPMYT;

MpoBeseHNe ONbITOB, UTKOCTPUPYIOLWNX NPUMEPbI OKMCIUTEIbHO-BOCCTAHOBUTES/IbHBIX peakuuii (ropeHue, peakumm
Pa3fIoKEHNA, COeANHEHNS).

Me)Klee)IMeTHLIe CBHA3U

Peannzauma MeXnpegMeTHbIX CBS3ei MPY U3yYeHUN XMMKUM B 8 Kriacce OCYLLECTBAETCS Yepe3 UCMOo/b30BaHMe Kak
0O6LLMX eCTECTBEHHO-HAYYUHbIX MOHATUIA, TaK U NOHATUIA, NPUHATLIX B OTAE/bHbIX €CTECTBEHHbIX HayKax.

O6Lne ecTeCTBEHHO-Hay4YHble MOHATUA: fBNEeHMEe (MPOLECC), Hay4HbIA (DaKT, rMnoTesa, TEOpWUs, 3aKOH, aHaIus,
CUHTE3, Knaccugpukaums, nepuognmyHoCcTb, HabntodeHe, SKCNepUMEHT, MOLeIMPOBaHWe, U3MEPEHNE, MOLESb.

du3nKa: ABNEHNA NPUPOLbl, (hU3MYeCKNe SBNEHNS, BELLLECTBO, TeNo, (BM3NYeCKne BENNYMHDI, eAUHULbI U3MEPEHUS,
06bEM, Macca, arperatHble COCTOSIHWE BeLLEeCTBa, aroOM, 3/1eKTPOH, NMPOTOH, HEMTPOH, MOH, MO/EKyNa, CTPOeHWe rasos,
XMIKOCTEN 1 TBEPAbIX (KPUCTANIINYECKMX) TN, 3NEKTPUYECKUNIA 3apaf, KOMYECTBO TenoThl,

Buonorus: 6uocdgepa, hOTOCMHTES, NPOLLECCbI 0OMEHA BELLIECTB.

[eorpacmsi: aTmocepa, rugpocgepa, MuUHepasbl, FOpHble MOPOAbl, MOJE3Hble WCKOMaeMble, TOMINBO, BOAHbIE

PECYpCbl.
TexHonorus: TexHochepa, MPOM3BO/ACTBO, XMMUUYECKUE TEXHOMOTUN, ChIPbe, KOHCTPYKLIMOHHbIE MaTepUabI.

MNIAHNPYEMBbBIE PE3YJ/IbTATblI OCBOEHUA TIPOITPAMMBbI 11O XMW HA YPOBHE OCHOBHOIO
OBLLEFO OEPA30OBAHUSA (YT NTYBNEHHbIN YPOBEHD)

JIMYHOCTHBIE PE3YJBTATBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWSA MPOrpaMMbl OCHOBHOMO 06LLEro obpa3oBaHusA LOCTUraloTCA B Xofe 00y4yeHus
XUMUWN B €[MHCTBE Y4YeOHOW M BOCMMTATENIbHON [esATe/IbHOCTM 060pa3oBaTe/lbHOM OpraHuM3aumyv B COOTBETCTBUM C



TPaAULMOHHBIMU POCCUMCKUMUN COLMOKY/IbTYPHBIMU M AYyXOBHO-HPABCTBEHHbLIMU LIEHHOCTAMMW, MPUHATLIMA B 00LLECTBE
npaBuiaMn M HopMamu MOBEAEHMS W CrOCOOCTBYHOT MpoLieccaMm Camomno3HaHWs, camopasBUTUS W couunanmsauum
0byuyatroLmxcs.

JINYHOCTHbIE pe3ynbTaTbl OTPaXatOT TOTOBHOCTb OOY4YalOLIMXCA PYKOBOACTBOBATLCA CUCTEMOM MO3UTUBHBIX
LIEHHOCTHbIX OPUEHTALMIA U pacLUMPEHNE ONbITa AeATe/IbHOCTU Ha ee OCHOBE, B TOM YMC/IE B YaCTL:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIB/IEHNE LIEHHOCTHOIO OTHOLUEHUS K OTEYECTBEHHOMY KY/IbTYPHOMY, Hay4uHOMY U UCTOPMYECKOMY Hacneauto,
MOHVMaHMe 3HAYEHUS XUMUYECKON HayKM M TEXHOMOTMMWN B XXM3HU COBPEMEHHOIO OOLLECTBa, B PasBUTUN 3KOHOMUKM
Poccumn 1 CBOEr0 PernoHa;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

NpefcTaBNeHNe O COUManbHbIX HOPMax W npaBuiax MEX/IMYHOCTHbIX OTHOLUEHWA B KOJMEKTUBE, NPOSIBNEHME
KOMMYHUKaTMBHOW Ky/bTYpbl B pa3HO06Pa3HO COBMECTHON AesTeIbHOCTMH;

CTPeM/EHME K B3aIMOMOHMMAaHMIO 1 B3aMOMOMOLLM B MpoLiecce y4e6HOW 1 BHEYUYeOHON AesATeNbHOCTY;

FOTOBHOCTb OL|EHMBATb CBOE MOBEAEHME WU MOCTYMNKN CBOMX TOBAPULLEN C NO3NLMN HPABCTBEHHBIX U NMPABOBbIX HOPM
C YYETOM 0CO3HaHWUA NOCNeACTBUIA MOCTYMNKOB,;

3) popMUpPOBaAHUS LIEHHOCTH HAYYHOT O MO3HAHUSA:

MWPOBO33PEHYECKME MNPEACTaB/EHNS O BELUECTBE UM XUMWUYECKOWM peakumu, COOTBETCTBYHOLLME COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKW N HEOOXOAUMbIE A/ MOHMMaHNA CYLLIHOCTM Hay4YHOI KapTUHbI MUPA;

0CO3HaHWe LEHHOCTN Hay4YHOro NO3HaHWUA A5 Pa3BUTUSA KaXKA0r0 YeNoBeKa U NPON3BOANTENbHBIX CUT1 06LLECTBA B
LIeNIOM, POnM N MecTa HayKu «XMMUsi» B CUCTEME Hay4yHbIX MpPeAcTaBNeHUIn O 3aKOHOMEPHOCTSX PasBUTUA MPUPOAbI,
B3aMMOCBSA3SX YeN0BEKA C MPUPOAHOM N TEXHONOMMYECKOW Cpeaoii;

Nno3HaBaTe/flbHass MOTMBAUMS M WHTepec K OOY4YeHW, TFOTOBHOCTb M CMOCOBHOCTb K CaMOPasBUTMIO U
caMo06pa3oBaHNO, K UCCNeA0BaTeNbCKOM AeSTENbHOCTM, K OCO3HAHHOMY BblOOpY HanpaBfieHWs U YPOBHS Aa/lbHEMLLEro
0byyeHus;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

0CO3HaHWe LIEHHOCTU >XU3HW, OTBETCTBEHHOrO OTHOLUEHMS K CBOEMY 3[0POBbLIO, YCTaHOBKAa Ha 3[0pOBbIA 06pa3
YKM3HW, OCO3HaHWe MOCNeACTBUA M HenpusThe BPedHbIX NPUBbIYEK (YMNOTPEO/eHNS ankorosnsi, HapKOTUKOB, KYpPeHUs),



HeobXoAMMOCTN COO6/MOAEHNS MnpaBun 6e30MacHOCTM MpPY 06palleHUN C XMUMUYECKMMU BELLECTBaMWU B YYEOHbLIX U
YKM3HEHHbIX CUTYaLMSX;

5) Tpy10BOI0 BOCIIMTAHMS:

(hopMMpOBaHMe LLIeHHOCTHOIO OTHOLLEHNA K TPYLOBOW [AesATe/IbHOCTU KakK eCTeCTBEHHOM MOTPEOGHOCTU YenoBeKa 1 K
nccnefoBaTeIbCKOM AeATeNIbHOCTM KaK BbICOKO BOCTPeb0BaHHOW B COBPEMEHHOM OOLLIECTBE;

pa3BMTME MHTepeca K Npogeccusam, CBA3aHHbIM C XMMUEN, B TOM YKC/e K NPodeccusam Hay4yHOW cepbl, 0CO3HaHWe
BO3MOXXHOCTV camopeasnin3auum B 3T cepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

0CO3HaHVe HeO6X0AMMOCTN OTHOLUEHMS K NPUPOAE KaK MCTOUHMKY XXMU3HW Ha 3emsie, OCHOBE ee CYLLeCTBOBaHMS;

MOBbILUEHME YPOBHA 3KO/IOMMYECKON KyNbTYpbl: MPUOBPETEHME OMbITa MNJAHUPOBAHUA MOCTYMNKOB M OLEHKM WX
BO3MOXXHbIX MOC/IEACTBUIA ANA OKPYXKatoLeid cpefbl; 0CO3HaHMe rnobaibHOro Xapakrepa 3KOIOrMYecknx npobnem u
NnyTel WX pPeLIeHns; CroCOBHOCTb MPUMEHNATH 3HaHWUA, NOMy4Yaemble MPU U3YYEHUU XUMWUW, AN pelleHus 3ajad,
CBSI3aHHbIX C OKPY>KatoLein cpefon; akTUBHOE HeNnpusaTne AeACTBUIA, MPUHOCALLMX Bped OKpYXKatoLLen cpefe; 0CO3HaHMe
CBOEM PO/M KaK rpaxiaHuHa v noTpebutens B YCNOBMSX B3aMMOCBS3M MPUPOAHON, TEXHOMOMMYECKON N COoLMaibHOM
Cpef; roTOBHOCTb K Y4YaCTMHO B MPaKTUYECKOW AeATeIbHOCTIN 3KO/IOMMYECKON HanpasieHHOCTU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTanpeameTHble pe3ysbTaTbl 06y4YatoLLMXCs, OCBOMBLLMX MPOrpaMMy no XMMUM OCHOBHOIO 06LLero 06pa3oBaHus,
BK/IHOYALOT:

YCBOEHNE MEXAMCUMNINHAPHLIX (MEeXNPeaMETHbIX) MOHATUM, OTpaxatolwmx MaTepuasibHOe eAUHCTBO Mupa U
npoecc no3HaHusa (BeLEeCTBO, CBONCTBO, 3HEPrUs, ABIEHNE, Hay4YHbIA (hakT, 3aKOHOMEPHOCTb, rMNoTe3a, 3aKoH, Teopus,
Habno4eHne, U3MEepPeHNe, NCCef0BaHNe, IKCNEPUMEHT 1 Apyrue);

OBNafleHne YHUBepCa/ibHbIMWN Y4eOHbIMM AeACTBUAMM (MO3HaBaTe/TbHbIMWU, KOMMYHUKATUBHLIMW, PErYNSTUBHLIMMN),
BaXXHbIMU A1 MOBbIWEHNA 3DNEKTUBHOCTM OCBOEHWNSA COAepXaHWs y4eOHOro npeameTa, (hopMUPOBaHNA KOMMETEHUMI, a
TaKXXe NPOEKTHO-NCCNe0BaTeNbCKON AeATENbHOCTM 00YYarOLLMXCA B KYPCe XUMUN;

CMOCOBHOCTL MX UCMO/Ib30BaTh B Y4EOHOI, MO3HaBaTe/lbHOM 1 COLMAaIbHON MPaKTHKe.



Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUS

Ba3oBnle Jjornueckue a1eiicTBUA:

YMEHUS UCNO/b30BaTh MPUEMbI TOMMYECKOT0 MbILLSIEHNS NPWU OCBOEHUWN 3HAHWIA: PacKpbIBaTb CMbIC/T XUMUYECKUX
MOHATUI (BbIAENSATL UX CYLLLECTBEHHbIE NPU3HAKK, YCTaHaB/MBaTb B3aMMOCBA3b C APYrMMUN NOHATUAMMN); aHa/IM31pPoBaTh,
cpaBHMBaTb, 00600L1aTb, BbIGMPATb OCHOBaHMA A8 KhacCU(hMKauMM M CUCTEMATM3AUMU XUMUYECKUX BELLECTB U
XUMUYECKUX pPeakumid; YyCTaHaBNMBaTb MPUYMHHO-CNMEACTBEHHbLIE CBSI3WM MEX[AY OOBEKTaMU W3Y4YeHUs; CTPOUTb
NOrnYeckne paccyxaeHust (MHOYKTUMBHbIe, OeAYKTUBHble, MO aHanoruu); npegnaratb KPUTEPUU M BbISBNSATL 06LUME
3aKOHOMEPHOCTW M NPOTUBOPEUNS B M3yYaeMbIX MpoLeccax N ABMEeHUAX; NPOBOAMTL BbIBOAbl W 3aK/OYEHUS; YMEHUS
NPUMEHSATL B MPOLIECCe MO3HaHMA MOHATMA (MpeaMeTHble U MeTanpeaMeTHbIE), CUMBO/IMYECKUE (3HAKOBbIE) MOENN,
NCMOMb3YEMblE B XUMWUW, MPeobpa3oBbiBaTb MO/AE/NbHbIE MPEACTABNEHUSA — XUMUYECKMA 3HAK (CUMBOJST 3/1EMEHTA),
XMMUYecKas (popMyna 1 ypaBHEHME XMMUYECKON peakuum — Npu peLleHnn yYebHbIX 3afay; ¢ YY4eTOM 3TUX MOZENbHbIX
NpeAcTaB/IEHMIA XapaKTePN30BaTb N3yUHaeMble XMMUYECKME BELLLECTBA M XMMUYECKME peaKLK.

ba3oBbie HCCJICa0BATECIBbCKHUEC IleﬁCTBHﬂ (MeTOIlbI HAYYHOI'0 MO3HAHUSA BEIIECCTB U HBHeHHﬁ):

YMEHUS NPUMEHSATb METOAbl HAYYHOr O MO3HaHMSA BELLECTB U SIBNEHUI Ha SMMNUPUYECKOM N TEOPETUYECKOM YPOBHSAX
B y4eOHOI NO3HaBaTENbHOW M NPOEKTHO-UCCNEeA0BATENIbCKOW AEATENIbHOCTY;

YMEHWA MCNO/b30BaTb MOCTaB/IEHHbIE BOMPOCbI B Ka4yeCTBE WMHCTPYMEHTA MO3HaHMSA M CaMOCTOATE/IbHO CTaBUTb
BOMPOChHI; aHaNM3NPOoBaTh (haKTbl, BbIABIATL M (DOPMYNNPOBaTL NPO6GIeEMY, ONPeAenaThb Leb WU 3a4a4Kn, COOTBETCTBYHOLME
PeLLUeHNIO NPo6eMbl; Npeaaratb ONMcaTesibHy UM 06BbACHUTENIbHYIO TMNOTE3Y U OCYLLECTBNIATL ee NPOBEPKY; YMEHUS
NPOBOANTL WN3MEPEHNSI HEOOXOAMMbIX MapameTpPOB, BbIUYUCNEHWS, MOAENMPOBaHWE, HaOMOAEHUA W 3KCMEPUMEHTHI
(peasibHble N MbIC/IEHHbIE), CaMOCTOSTE/IbHO MPOrHO3MPOBaTb Pe3ynbTaTbl, HOPMY/IMPOBaTb 0606LEHNS M BbIBOAbI MO
pe3ynbTaTaM NPOBEAEHHOrO OMbIiTa, UCCEA0BaHNSA, COCTaBNATb OTHET O NPOAeNaHHON paboTe;

Pabora c nundopmanueii:

YMEHWS OPUEHTMPOBATLCA B Pa3/IMUHbIX NCTOYHMKAX MH(opMaumn (Hay4yHO-MoNynsapHas nuTtepaTypa XMMUYecKoro
COAep>KaHus, crnpaBoYHble MOco6us, pecypcbl MIHTepHeTa); aHanM3npoBaTb MHAOPMALMIO N KPUTUYECKN OLEHUBATL €e
[AOCTOBEPHOCTb U HEMPOTUBOPEUMBOCTb, OTOMPATL U MHTEPMNPETUPOBATL MHGOPMALMIO, 3HAYMMYIO A1 PeLLeHUs y4ebHOW



3aflaun; YMeHUst NPUMEHATb pas/inyHble MeToAbl U (POPMYNMPOBaTh 3anpocbl MpW MOWCKE M OTOOpPe WH(OpMaLUK,
HeoOX0AMMON [ANA BbINOMHEHNA Y4YeOHbIX 3afa4y; MCMo/b30BaTb WMH(POPMALMOHHO KOMMYHUKATUBHbIE TEXHOMOMUN U
pas/inyHble MOWCKOBbIE CUCTEMbI; CaMOCTOSTENbHO BbIGUPATh ONTUMA/IbHYKO (DOPMY MpeLCcTaB/eHns MHGopMaumm
(cxembl, rpatmku, gnarpaMmbl, TabnnLbl, PUCYHKM 1 apyrue opMbl); YMEHUA UCMONb30BaTb HayYHbIA S3blK B Ka4ecTBe
cpeAcTea paboTbl C XMMUYECKOW MH(OPMaLMen; NPUMEHATb MEXMpPeAMeTHble ((oM3nMYecKne N MaTemMaTMUeCKme) 3HaKN U1
CUMBO/IbI, (PopMynbl, abbpeBnaTypbl, HOMEHKMaTypy, WCMNONb30BaTb W MNPeobpa3oBbiBaTb 3HAKOBO-CUMBOJIMYECKUE
CpefcTBa HarnsagHoOCTU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymeHUs 00LLEeHMS (MUCbMEHHON 1 YCTHOW KOMMYHUKaLN):

MpeacTaBNATb MOMyYeHHble pe3y/bTaTbl MO3HABAaTE/lbHON [eATeNIbHOCTU B YCTHbIX M MUCbMEHHbIX TEKCTaX;
Ny6ANYHO BbICTYNaTb C Mpe3eHTauUuein pe3ynbTaToB BbIMNOHEHUS XMMWYECKOrO 3KCrnepumeHTa (MCCnefoBaTe/IbCKoM
NabopaTOPHOIN NN NPAKTUYECKOIN paboTbl, y4e6HOro NPoeKTa); B Xo4e ananora n (Mnv) AMCKYCCUM 3aaaBaTb BONPOCHI MO
06Cy)KaaeMoi Teme W BbICKasblBaTb WAewn, (opMy/nMpoBaTb CBOW  MPeAsIOKEHUS OTHOCUTENbHO  BbINOHEHNS
npeanoXeHHON 3a4aun.

2) YMeHUsA y4ebHOro coTpyaHmYecTsa (rpynnoBas KOMMYHUKaLma):

yyacTBOBaTb B rpynnoBbIX (hopmax paboTbl: NiaHMPOBaTb OpraHv3aumio COBMECTHON paboThbl, ONpeaensTb CBOH
PO/ib, PacnpeaensaTb 3afaun Mexay YieHaMm rpynnbl; BbINOMHATL CBOKO YacTb PaboTbl, KOOPAMHUPOBATL CBOU AENCTBUS C
AEACTBUAMM APYrMX YNeHOB KOMaHfbl, OMpefensTb KPUTEpUW MO OLEHKe KavecTBa BbINO/IHEHHOW paboTbl; pellaTb
BO3HMKatoLLMe npobsembl Ha OCHOBE ydeTa O6LLMX MHTEPECOB M COrfacoBaHMs MO3MUMIA, Y4acTBOBaTb B 0OCYXAEHWN,
06MeHe MHEHUAMU, «MO3rOBOM LUTYPME» M APYrnX hopmax B3aMMOencTBus.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

OBﬂa,CI,eHI/Ie YHUBEPCA/IbHbIMA y‘-IE6HI:>IMI/I pPerynaTnBHbIMun ,EI,GVICTBI/IHMI/I BK/TIOYaET pa3BuTnE CaMOOpraHu3aunin,
CaMOKOHTPO0/14, CaMOKOpPpEeKUn, B TOM YNC/E:



YMEHUS pellatb y4yebHble M MccneaoBaTe/lbCKUe 3adadn: CaMoCTOSITe/IbHO BblGMpaTb CNOCO6 pelleHus y4ebHOiA
3afa4un (CpaBHMBaTb HECKO/IbKO BapuaHTOB peLUeHus, BbloMpaTb Hanbonee NOAXOAALMIA C YYETOM CamMOCTOATE/IbHO
BblA€NEeHHbIX KpUTEPWEB), NNaHMPOBaTb CBOK PaboTy Mpu peLleHun y4ebHON nnmn ncciefoBaTe/lbCKON 3aa4m; Ha OCHOBe
MOJTyYEHHbIX Pe3ynbTaToB POPMYMpoBaTb 0006LLEHNA M BbIBOAbI, NPOrHO3MPOBaTb BO3MOXKHOE pas3BuUTME MPOLLECCOB;
aHa/IM3MpoBaTh pPe3y/bTarbl: COOTHOCUTL CBOW AEWCTBUA C MIAHUPYEMbIMI pe3y/ibTaTamu, OCYLLECTB/IATL CAMOKOHTPO/Ib
[eATeIbHOCTI; KOPPEKTMPOBATb CBOKO AeATe/IbHOCTb Ha OCHOBE CamOaHa/I13a U CaMOOLIEHKMN.

HPEIMETHBIE PE3YJIbTATDBI

MpeameTHble pe3ynbTaTbl OCBOEHMSI MPOrpaMMbl MO XMMUKM OCHOBHOFO 06LLEro 06pa3oBaHMS Ha Yrny6neHHOM
YPOBHE MMEOT 00Llee coaepXkaTeNbHOe AP0 C MpeAMeTHbIMM pe3ynbTaTaMy 6a30BOr0 YPOBHS, COrMacoBaHbl MeXay
c000I, YTO MO3BONSET PeasM3oBbIBaTb YrNyG/neHHOe M3ydeHMe KaK B pamKax OT/e/bHbIX KIaccoB, TaK M B paMKax
peanMsaumMn MHAMBMAYaNbHbIX 00pa30BaTeNbHbIX TPAEKTOPUIA, B TOM YMCNE WCMONb3ys CETeBOe B3alMOECTBME
opraHu3sauuu. Mo 3aBepLUeHNN peannsaLmm Nporpammbl Yriny61eHHOro YPOBHS 06YyYaroLLMecst CMOTyT AeTalbHee 0CBOUTb
MaTepuas, OBNafeTb PaCLUMPEHHbIM KPYroM MOHATUIA 1 METO/0B, peLlaTb 3a4aqn 60nee BbICOKOrO YPOBHS C/IOXKHOCTM.

MpeAMeTHble pe3yNbTaTbl BKIOUAKOT: OCBOEHME 00YUaOLMMICA HayUHbIX 3HAHWIA, YMEHWIA 1 CNOCO6GOB AECTBUIA,
cneyudmnyeckux 41s npeameTHon 061acTi «XUMUS»; OCHOBbI HAYYHOTO MbILLIEHUS; BUABI AESTENLHOCTY MO MOMYUYEHNHO
HOBOIO 3HaHWSs, ero MHTepnpeTaLumn, NPeodpa3oBaHMI0 U NMPUMEHEHNIO B Pa3NNYHbIX YUEOHbIX U PeanbHbIX XU3HEHHbIX
YCNOBUSX; 06ECneUrBatoT BO3MOXHOCTb YCMELLHOr0 06yYeHMs Ha CreflytoLLeM YPOBHE 06pa30BaHus.

K KOHLy 00y4eHUs ¢ 8 krnacce y 0by4aroLerocs 6yayT chopMmpoBaHbl CreaytoLme npeaMeTHble pe3ynbTaTbl N3yYeHuns
XUMUKN Ha YrNy6/1eHHbIM YPOBHE:

PaCcKpPbIBATb CMbIC/T OCHOBHbIX XUMUYECKMX MOHATUIA: aTOM, MOMEKY/a, XUMUYECKUI 3IEMEHT, METa, HeMeTa,
annoTponus, NpPOCTOe BELLECTBO, C/IOXKHOE BELIeCTBO, CMeCb (OAHOPOAHAs W  HeOfHOPOAHas), BaJeHTHOCTb,
OTHOCUTE/bHAA aTOMHas U MOJEKYNAPHas Macca, KONMYECTBO BELLECTBa, MO/b, MOMSPHas Macca, MaccoBas [0/
XUMWUYECKOTO 3/IEMEHTA B COEAMHEHUMN, MONAPHBIA 06BEM, OTHOCUTENbHAA MIOTHOCTbL ra30B, OKCWJ, KIC/OTa, OCHOBaHWE,



COMb, aM()OTePHbIA OKCWA, am(OTEPHbIA TMAPOKCUA, XMMUYECKas peakums, KnacCUUKaums peakuwin: peakuyum
COEUHEHNS, pPeakUMN pPas3fioXKEeHUs, peakuMn 3aMeLLeHns, peakumnm oOMeHa, 3K30- W 3HAOTEPMUYECKME peakLumu;
TEen0BON 3h(heKT peakumn; ALPO aToMa, 3/1EKTPOHHDBIV CoK aToMa, aToMHas opbutanb, paguyc aTtoma, XMMUYeckas
CBA3b, MOMSIPHAs M HEMNonspHas KOBa/IEHTHasA CBSA3b, MOHHas CBA3b, WMOH, KaTWOH, aHWOH, PacTBOP, MaccoBas [ONs
BewecTBa  (MPOLEHTHAs  KOHLEHTpauusi) B  pacTBOpe, MOMsipHas  KOHLUEHTpauusi BellecTBa B PacTBOPE;
3N1EeKTPOOTPMLIATENbHOCTb, CTEMEHb OKWUCMEHWUSA, OKUCAUTENIM W BOCCTAHOBUTENW, OKWUC/IEHWE W BOCCTAHOB/IEHWE,
OKMC/INTE/IbHO-BOCCTAHOBUTE/bHbIE PeaKLIMK, METO[, 3/IEKTPOHHOIO 6anaHca;

WNAKOCTPMPOBATL B3aMMOCBSA3b OCHOBHBIX XMMWUYECKMX MOHATUIA 1 MPUMEHATb 3TU NOHATMS NPW OMMUCaHWUMN BELLLECTB
N UX NPEBPALLEHNIA;

MCNONb30BaTh XMMMUYECKYHO CUMBOMKY [N15 COCTaBNEHNSA (HOPMY BELLECTB M YPaBHEHWIA XUMUYECKNX PeaKLnA;

onpefensTb BaEHTHOCTb aTOMOB 3MEMEHTOB B OGWHAPHLIX COEAMHEHWSIX, CTeneHb OKWUCNEHUS 3N1EMEHTOB B
OMHApPHbLIX COEAMHEHUSAX, MPUHAANEXHOCTb BELLECTB K OMpefeNieHHOMY Kiaccy COeAMHEHMIA no opmynam, BUbl
XVMUWYECKOW CBA3U (KOBAEHTHOM 1 MOHHOI) B HEOPraHNYECKNX COEANHEHNSX;

packpbIiBaTb CMbIC/T 3aKOHOB COXPaHEHWS MacCbl BELLECTB, MOCTOSIHCTBA COCTaBa, lepuogmyeckoro 3akoHa . W.
MeHaeneesa, aTOMHO-MOMIEKYNSIPHON TeopmK, 3akoHa ABOragpo 1 ero CNeacTBUiA, NPeACTaBNEHNI O Hay4YHbIX MeToAax
MO3HaHWS, B TOM YMC/ie 3KCMEPUMEHTANIbHBIX U TEOPETUYECKMX METOAAX UCCNEeA0BaHNS BELLECTB Y U3YUEHNS XUMNYECKMX
peakLuii;

AEMOHCTPMPOBaTb NOHUMaHWE NEPUOANYECKOI 3aBUCMMOCTI CBOMCTB XMMUYECKMX 3/IEMEHTOB OT UX MOMIOXKEHNUS B
MeproanyecKol cucTeme:

ONUCbIBaTb M XapaKTepun3oBaTb Tab/MUHYO hopmMy MeproanyecKoit CUCTEMbl XUMUYECKUX 3/IEMEHTOB: pas/inyath
NOHATMS «rnaBHas nogrpynna (A-rpynna)» u «nobouHas nogrpynna (b-rpynna)», «masble nepuogsl» n «bosblune
nepuogpl»;

COOTHOCUTb 0603HaYeHMs, KOTOpble MMetoTCs B Tabnumue «lepunoamyeckasi cuctemMa XMMUYECKUX anemeHToB [. W.
MeHpaeneeBa», C YNCNOBbIMM XapaKTEPUCTUKAMM CTPOEHNS aTOMOB XMMWUYECKNX 3/1IEMEHTOB (CocTaB 1 3apsf sapa, obluee
YMC/IO 3MIEKTPOHOB U pacnpeseneHne nx no 3/eKTPOHHbIM CNosIM);

OOBACHATL CBA3b MOMOXKEHWUS 3NeMeHTa B [lepuogmMyeckoid cucteme C  pacnpefenieHneM 3/1eKTPOHOB MO
3HEPreTUYEeCKM YPOBHSM, NOAYPOBHSIM 1 OpOUTaNsiM aTOMOB NepBbIX YETbIPEX NEPUOOB;



KnaccupmumpoBaTb XMMNYECKME 3MIEMEHTbI, HEOPraHUYeCKme BELLLECTBa, XMMUYecKue peakumm (Mo ymcny u coctaBy
y4acCTBYHOLLMX B peakLn BELLECTB, MO TernsioBoMy apdekTy);

XapakTepr3oBaTb (ONUCbIBaTb) PU3NYECKME N XMMUYECKME CBOCTBA MPOCTLIX U CNOXHbIX BELLECTB: KUC/IOPOAa,
BOAOPOAA, BOAbI, 06LLMe XMMUYECKNe CBOMCTBA OKCUAOB, KUCMOT, OCHOBAHWIA U CONE, rEHETUYECKYIO CBA3b MEXAY HUMMU,
MOATBEPXKAAsA NMpUMepamm MOSEKY/IAPHBLIX YPaBHEHWIA COOTBETCTBYHOLLMX XUMUYECKUX peakunii;

OnUCbIBaTb POJb KUCMOPOAa, BOLOPOAA 1 BOAbI B NPUPOAHbIX NPOLIECCaX, B XXMBbIX OpraHn3max, X npuMeHeHve B
Pa3INYHbIX OTPAC/IAX NPOMBILLIIEHHOCTW, BO3MOXKHOE UCMO/b30BaHNE B COBPEMEHHBIX TEXHOOTUAX;

0OBACHATL M MPOrHO3MpPOBaTb CBOWCTBA BELECTB B 3aBMCUMOCTM OT MX COCTaBa M CTPOEHWUS, BO3MOXHOCTW
MPOTEKAHNS XMMUYECKMX MPEBPALLEHNIA B Pa3/INYHbIX YC/IOBUAX;

BbIYMC/NATL OTHOCUTE/IbHYIO MOMIEKYIAPHYHO U MOMAPHYHO MaccChl BELLLECTB, MOIIPHYHO Maccy CMecu, MOJIbHYHO [0/1H0
XMMWYECKOr0 3/1eMeHTa B COEAUHEHWUW, MacCOBYIO A0/ XMMUYECKOro 3/1eMeHTa Nno (opmysnie COeAUHEHUS, HaxXOAWTb
NpoCTelLwyto PopMy/y BeLLecTBa Mo MacCOBbIM U/ MOJIbHBIM [0/IIM 3/1EMEHTOB, MaCCOBYHO [0/1t0 BELLLECTBA B PacTBOPE,
MOIAPHYIO KOHLIEHTPALMIO BELLLeCTBa B pacTBOpe, NPOBOAMTL pacyeTbl MO YpaBHEHUAM XUMUYECKON peakuun;

MPUMEHATb OCHOBHblE OMepauun MbICIUTENbHOW [AeATeNIbHOCTM — aHasM3 M CUHTE3, CpaBHeHue, 0606LLeHMe,
CUCTeMaTU3aLnIo, KnaccumKkaumio, BbISBEHNE NPUUYMHHO-CIEACTBEHHbIX CBA3EN — A9 M3YYeHUs CBOWCTB BELLECTB U
XUMUYECKUX peakLMil, eCTeCTBEHHO-Hay4Hble MeTofbl MO3HaHWMs — HabngeHe, W3MepeHue, MOAENMPOBaHue,
3KCNEPUMEHT (peasibHbli U MbICNIEHHBII) — 1151 OCBOEHMS YYEBHOI0 CoAepXKaHus;

pacKpbIBaTb CYLLHOCTb NPOLECCOB OKWUCNEHWUA M BOCCTAHOB/IEHWSA, COCTaBNATb YPaBHEHWNA MPOCTbIX OKUCIUTENBbHO-
BOCCTaHOBUTE/bHbIX peakunii (MeToA0M 3N1eKTPOHHOro 6anaHca);

yCTaHaB/MBaTb CBA3N MeXAY peasibHO HabMofaeMbIMM XMMUYECKMMUN ABIEHUAMW 1 MPOLeccaMu, NPOVCXOoAALLUMNA
B Makpo- Y MUKPOMMpPE, 0OBACHATb NMPUUMHLI MHOr006pasus BeLecTB, COOTHOCUTb XUMWYECKME 3HAHUS CO 3HAHMSAMMU
APYrmx y4ebHbIX NpeamMeToB;

cobnogatb npasuna 6e3onacHoM paboTbl B /1labopaTtopun MNpyv UCMOMb30BAHUN  XUMUYECKOW nocyabl W
obopyaoBaHMsl, a Takxe npaBuna obpalleHWss C BewecTBaMyM B COOTBETCTBUM C  MHCTPYKUMAMU  BbINOSIHEHUSA
NabopaTopHbIX OMbITOB M MPaKTUYECKUX paboT Mo Mosy4yeHuto U cobrpaHuio ra3oobpasHbixX BewlecTB (BOLOpOAa M
K1cnopoga), MPUroTOB/EHWIO PAacTBOPOB C OMpefesieHHOW MaccoBOM [J0Meld PacTBOPEHHOIO BELLECTBA, PeLUeHUHo
aKCMepUMeHTa/IbHbIX 3afa4 No TeMe «OCHOBHbIE KNacChbl HEOPraHMYeCKNX COeAUHEHNI;



[AEMOHCTPMPOBATb BNafeHne 0CHOBaMM XMMUYECKON rpaMOTHOCTM, BK/KOYatOLLEN YMeHNs 6e30nacHOro obpatleHns
C BeLLeCTBaMM, MCMOMb3yeMbIMU B MOBCEAHEBHOM >KU3HW, a TakXkKe 3HaHWE MpaBu/ NOBEAEHWS B LENsX COepexeHus
3[10POBbS U OKPYXKatoLLIEN cpeabl.

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB U (undposBbie)
KonTposabHbie IIpakTHyeckue
n/n TeM MPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl

Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS

XnmMunsi — BaxkHas 061acTb
11 eCTeCTBO3HaHMA W MPaKTUYeCKOM 4
[leaTenbHOCTU YenoBeka

bnbnmoteka LLOK
Mos wkKona

BelecTtsa U XMMmUyeckme bubnunoreka LIOK

1.2 4 1
peakLmu Mos wkona
WToro no pasgeny 8
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bo3gyx. NoHATHe 0 rasax. 5 bubnunoteka LLOK
Kucnopoga. Okcunabl Mos wkona
99 Bogopos. NoHATHE 0 KucnoTax un 1 bubnunoteka LIOK
consx Mos wkona
53 Bopa. PacTBopbl. [NoHATME 06 4 1 1 Bbubnmoteka LLOK
OCHOBaHMAX Mos wkona
54 OCHOBHbIe Knaccbl ) 5 bubnunoteka LLOK
HeopraHM4yecKnx coegnHEHNn Mos wkona




Toro no pasgeny
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Pasznea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. M. MengeneeBa. CTpoenune aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

MeprognyecKnii 3aKoH 1

31 MNeprogunyeckasn cuctema 3 bubnunoteka LIOK
' XUMUYECKMX 3nemeHToB . U. Mos wkona
MeHgeneesa. CTpoeHue aToma
XVMUYeCcKas CBA3b.
bnbnmoteka LLOK
3.2 OkucnutensHo- 6
Mos wkona
BOCCTaHOBUTE/bHbIE peaKkLun
WToro no pasgeny 9
Pe3epBHOEe Bpems 1
OBLEE KOMMYECTBO YACOB INO 34

NMPOIrPAMME




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
ATOMbI 1 MONeKy/bl. [MPOCTbIE N CNOXHbIE
BelllecTBa. BelyecTBa MONeKYNAPHOIo 1 1 bubnunoteka LIOK
HEMO/IEKY/IAPHOI0 CTPOEHMS. Mos wkona
3aKOH MOCTOAHCTBA COCTaBa BELLECTB
MaccoBas 019 XMMWUYECKOro 3/1eMeHTa B
COeANHEHMI. BbluncneHms MaccoBoii 10K 1 bnbnnoteka LLOK
XMMWYECKOTr 0 3/1eMEeHTa Mo opmyie Mos wkona
COeANHEHMS
HaxoxxaeHune npocTeiLuei hopmybl 1 bubnunoteka LIOK
BeLLlecTBa NO MacCoBbIM [0/1IM 3/IEMEHTOB Mos wkona
KonnyecTso BellecTsa. Morib.
= bubnunoteka LIOK
B3anmocBs3b KOMYeCTBa, Macchbl 1 Yncna 1
Mos wkona
CTPYKTYPHbIX e4NHNL, BELLeCTBa
XUMMNYecKue AaBnieHNs. XUMNYECcKas peakums
N eé NPU3HaKK. 3aKOH COXPaHeHUs Macchbl 1 bubnunoteka LLOK
BeLLEeCTB. XUMNYECKNE YPaBHEHNS. Mos Lwkona
TWnNbl XMMUYECKMX peakLnin
PacyéTbl N0 XMMUYECKUM YPaBHEHNAM
yp Bubnnoteka LIOK
KO/IMYecTBa M MacCbl UCXOAHbIX BELLECTB 1

UM NPOAYKTOB peakLuum

Mos wkona




Bubnunoteka LLOK

7 O606LLeHME 1 cucTemMaTn3aLms 3HaHWI
Mos wkona
8 KoHTponbHas paboTta Ne 1 no Teme Bubnuoteka LIOK
"BellecTBa U XnmMmnyeckue peakumm' Mos wkona
o iy Bubnuoteka LIOK
9 3akoH ABoragpo. MosnsipHblil 06bEM ra3os H
Mos wkona
Bbluncnenns o6béma, KONMYeCTsa BeLLlecTsa
W bnbnmoteka LLOK
10 rasa no U3BecTHOMY ero Ko/m4ecTBy
) Mos wkona
BeLLecTBa, 06bEMY
OTHoOCUKTENbHAasA MIOTHOCTL ra30s.
o bubnunoreka LIOK
11 BbluncneHnsa oTHOCUTENIbHOM NIOTHOCTU
Mos wkona
rasos
OO6bEMHbIE OTHOLLIEHUS Fa30B Mpu
12 XUMUYECKNX peakumax. BoluncneHms Bbubnmoteka LIOK
06BEMOB ra3oB Mo ypaBHEHNIO XMMUYECKOM Mos wkona
peakuuu
Tennoson ath(heKT XMMUYECKOW peakLmu,
bp peary bubnunoteka LIOK
13 TEPMOXMMUYECKME YPaBHEHUS, 3K30- U
Mos wkona
3HO0TEPMUYECKME peakLinm
BbluncneHns no ypagHeHMsM XMMUYECKOM
eaKLMun: KONMyecTBa BeLLEeCcTBa, 06bEMa,
peard 5 bubnunoteka LLOK
14 Maccbl N0 N3BECTHOMY KO/IMYECTBY
) Mos wkona
BeLLecTBa, 06bEMY, Macce peareHToB Uu
MPOAYKTOB peakuuu
15 Cnocobbl NonyyeHns Bogopoaa B bubnunoteka LLOK
nabopaTopu 1 NPOMBbILLIEHHOCTM Mos Lwkona
16 Cnocobbl BblpaXXeHWs KOHLIEHTpauun bubnunoteka LIOK
pacTBOPOB: MaccoBas [0/1A PaCTBOPEHHOIO Mos wkona




BELLLeCTBa, MONsiPHast KOHLeHTpauus

MpakTnyeckas pabota Ne 1 o Teme ™
MpuroToBneHne pacTBOPOB C OMNpeseNnéHHOM

bubnunoteka LIOK

17 MONISAPHON KOHLeHTpaL el pacCTBOPEHHOIO Mos wkona
BeLlecTea"

18 O606LLEeHME 1 cUCTEMATU3ALIMSA 3HAHWI bubnmnorexa LIOK

Mos wkona

19 KoHTposnbHas pabota Ne 2 rno teme bubnunoteka LLOK
"Bogopos. Boaa. PactBopbl. OcHOBaHuMA" Mos wkona

20 MonyyeHne N XMMUYECKME CBOWCTBA bubnnoreka LIOK
OKCUI0B Mos wkona

21 MoHATME 0 TMAPOKCUMAAX — OCHOBaHUAX U bubnunoteka LIOK
KUC/TOPOACOAepXaLlmnx Kucnorax Mos wkona

99 dur3nyecKmne 1 XMMNUYECKME CBOMCTBA bubnunoteka LIOK
Kucnot. MNMonyyeHue K1cnot Mos wkona
Knaccugmkaums ocHoBaHwia. LLLEnoun, nx
CBOWCTBA U CNOCOObI NOMTYYEHNS.
HepacTBopuMble OCHOBaHMSA, UX CBOUCTBA U BubnmoTeka LIOK

23 cnoco6bl nonyyeHus. MNoHATre 06

Mos wkona

amoTepHbIX rMApPOKCHLaX: XMMmUYeckme
CBOICTBA N nony4yeHue. MpumeHeHve
BaXKHEMLLIMX OCHOBaHWiA
Conu: cocTas, Knaccupmkawms,

24 TpUBUa/IbHbIE Ha3BaHWSA. PUsMYecKne u bubnunoteka LLOK
XMMUYECKNe CBOMCTBA coneit. MonyyeHne Mos Lwkona

conen




OCHOBHbIe CBefeHUs 0 CTPOEHNN aTOMOB

25 CocTaB aTOMHbIX a4ep. V13oTonbl Kak bubnunoteka LIOK
pasHOBUAHOCTM aTOMOB XMMUYECKOro Mos wkona
aNeMeHTa.

ANEKTPOHbI. INEKTPOHHas opouTasb
Bubnunoteka LLOK
26 SHepreTuyeckne ypoBHU 1 NoAypOBHU
Mos wkona
atoma; s-, p-, d-opbutanu

97 DNEKTPOHHbIE KOHUTIypaLumm 1 3NeKTPOHHO- bubnunoteka LIOK
rpaguyeckune hopmysibl aTOMOB Mos wkona
Kpuctannnyeckue 1 aMopgHble BelLecTsa

P P .. » bnbnmoteka LLOK

28 Tunbl KPUCTUTTNYECKNX PELLETOK U UX

Mos wkona
XapaKTepuCTUKN

29 XNMUYECKNE 3N1eMEHTbI — OKUCUTENN U bnbnuoteka LLOK
BOCCTaHOBUTENU Mos wkona
CocTaBneHve ypaBHeHWn OKUC/INTE/IbHO-

yp . bubnunoteka LIOK
30 BOCCTaHOBUTE/bHbIX peakLmit, METOS,
Mos wkona
3/IEKTPOHHOr o 6anaHca
CocTaBneHve ypaBHeHWn OKUC/INTE/NbHO-
yp . bubnunoteka LIOK
31 BOCCTaHOBUTE/NbHbIX peakLmit, METOS,
Mos wkona
3N1eKTPOHHOr0 6anaHca
BbluncneHns No ypaBHEHMSIM XMMUYECKON
eaKLUMN: KONNYECTBA BELLECTBA, 06BEMA,
peary w bubnunoteka LLOK
32 Maccbl N0 N3BECTHOMY KO/IMYECTBY
) Mos wkona
BeLLecTBa, 06bEMY, Macce peareHToB U
MPOAYKTOB peakuun
BbluncneHns NpocTeliLein MoneKynspHoim

33 (hopmynbl BE eFZ:TBa no VI3B€CTHbI)|\//I " Bubnmorexa LIOK

pMy. L Mos Wwkona

MacCcCOBbIM 00/1AM 3/1EMEHTOB




34

Pe3epBHbIil ypoK. O606LLeHE 1
cucTemMaTm3auUms 3HaHUI

Bubnnoteka LIOK
Mos wkona

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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