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HHOACHUTEJIbBHAA 3AIINCKA

Pabowas mporpamMma mo XuMuu Ui oOydarommxcst 8-9 KiaccoB cocTaBiieHa Ha OcHOBe TpeOoBaHMIA K pe3yiabTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHON MPOTpaMMBbl OCHOBHOTO OOIIEero o0pa3oBaHUs, MpeACTaBIeHHBIX B DeaepabHOM TOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe
OCHOBHOTO 0011ero o0pa3oBaHusi, ¢ Y4€TOM paclpeAeiaEHHbIX [0 KjaccaM IpoBepseMbIX TpeOOBaHUN K pe3ylbTaTaM OCBOEHMSI OCHOBHOM
00pa3oBaTeNbHON MPOTpaMMBl OCHOBHOTO OOIIEro oOpa3oBaHUsS M 3JIEMEHTOB COACPIKaHUS, NMPEICTABICHHBIX B YHUBEPCATHLHOM KOAU(PUKATOPE 10
XMUMHH, a TaKkke Ha ocHoBe [IpuMepHOI mporpaMMbl BOCHHUTAaHHUS OOYy4aroIIMXCS MPHU IOJIyYEHHUH OCHOBHOIO OOIEro oOpa3oBaHUS U C yUETOM
Konuenuuun npenoaaBanust yueOHOTo npeaMera «XuMHs» B 00pa3oBaTelIbHbIX opraHuzanusax Poccuiickoii ®denepanuu, peaan3yromuX OCHOBHbBIE
o61eoopazoBaTenbHbIe Tporpammel (yTB. Pemenuem Komnernn Munnpocsemenus: Poccun, mpotokost ot 03.12.2019 N [TK-4BH).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «XUMMUS»

Bxnag yuebnoro mpeamera «XuMus» B JOCTHIKEHHUE I1€JI€Hl OCHOBHOTO 00IIEero 0O0pa3oBaHUs 0OYCIIOBIIEH BO MHOTOM 3HAQYEHHEM XUMHUUYECKOU
HAaYKHU B [TO3HAHHUHU 3aKOHOB ITPUPOJIbI, B PA3BUTHUH MMPOU3BOJUTCIILHBIX CHUJL O6I].[GCTBa U CO3JaHNU HOBOI1 0a3bI MaTepHaHBHOﬁ KYJIbTYPBI.

XUMHS KaK dJI€MEHT CHCTEMbl €CTECTBEHHBIX HAyK pachpoCTpaHuiIa CBOE BIUSHUE HA BCE O00JACTH UEJIOBEYECKOTO CYIIECTBOBAHUS, 3a/1aja HOBOE
BHUJICHUC MHpa, CTajla HCOTBCMJIEMBIM KOMIIOHCHTOM MI/IpOBOI\/’I KYJIBTYPBI, H€06XOJII/IMI)IM YCJIIOBHUEM KXHN3HU O6HICCTBaZ 3HAaHHUC XVMHU CIIYXKHUT
OCHOBOM 111 (hOPMHUPOBAHUSI MUPOBO33PEHHUS YEIIOBEKA, €r0 MPEICTABICHUN O MaTEPUAIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAOT (GOPMHUPYEMbIe
XMUMHEH TPEJCTAaBICHUS O B3aUMOIPEBPAILECHUSAX 3HEPTUU M 00 SBOJIOLMH BEHIECTB B NMPHUPOJE; COBpEMEHHAs XMMHs HalpaBlieHa Ha pellieHue
rJI00aNbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETHUECKOM, MUIICBON M KOJOTHUYECKOW O€30TacHOCTH, MpolemM
3/IpaBOOXpaHEHHUSI.

B ycnoBusx Bo3pacraromiero 3HadeHHs] XMMHUU B JKM3HHM OOILECTBAa CYIIECTBEHHO MOBBICKJIACH POJIb XUMHUYECKOTO OOpaszoBaHus. B miane
COLIMANIU3aIlMU OHO SIBJISIETCA OJHUM U3 YCIOBUI (POPMUPOBAHUS MHTEIJICKTA IUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHUSL.

CoBpeMEHHOMY YEJIOBEKY XMMHUECKHE 3HAHUSI HEOOXOIMMBI 17151 IPpUOOpETeH s OOIIEKYIbTYPHOT'O YPOBHS, MO3BOJIAIONIETO YBEPEHHO TPYIUTHCS B
COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOpPa3HOM >KU3HM OOIIECTBA, JUIsl OCO3HAHUS BAXKHOCTH Pa3yMHOTO OTHOIIEHHSI K CBOEMY 3JI0POBBIO U
3I0POBBIO JIPYTHX, K OKpY)Karolled NMPUPOIHON cpele, A IPaMOTHOTO IMOBEACHHUS MPH HCIOIb30BAHUM PA3IUYHBIX MaTEPHAIOB M XUMUYECKHX
BEIIECTB B MIOBCETHEBHOM KU3HU.

Xumuyeckoe oOpa3oBaHHe B OCHOBHOM IIKOJE SIBISETCS 0a30BBIM IO OTHOIIEHHUIO K cHCTeMe o0mero xumudeckoro oOpasosanus. [loatomy Ha
COOTBETCTBYIOILIEM €MY YpPOBHE OHO peaju3yeT MNPUCYIIHe OO0IIeMy XHMHUYECKOMY OOpa3OBaHHIO KIIOUEBHIE IIEHHOCTH, KOTOpBIE OTpaXkaroT
rocy/lapCTBeHHbIE, OOIIECTBEHHbIE U MHIMBUIYyaJbHbIE MOTPEOHOCTH. DTUM OIpeAessieTcsl CYIHOCTh O0IIe cTpaTeruu 00y4eHUs, BOCIIUTAHUS U
pa3BUTHS 00YUAIOLIUXCS CPEAICTBAMU YUEOHOTO MpeaMeTa « XUMUsD».

Nzydenue mpenmera: 1) crmocoOCTBYeT peanu3alid BO3MOXKHOCTEH sl caMOpPa3BUTHS M (OPMHPOBAHUS KYIbTYphl JIMYHOCTH, €€ oOmend u
(YHKIIMOHATBHOW TPaMOTHOCTH; 2) BHOCHUT BKIaA B (OPMHUpPOBAHHE MBIILIICHUS W TBOPYECKHX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HUX
CaMOCTOSITENILHON y4eOHOW AEATeTbHOCTH, SKCIIEPUMEHTABHBIX U UCCIIEIOBATEIbCKUX YMEHUHN, HEOOXOAUMBIX KaK B MOBCEAHEBHOW KU3HU, TaK U B
npodeccuoHaNbHON eATeNbHOCTH; 3) 3HAKOMUT CO CMENU(UKON HAydYHOTO MBIIUICHHUS, 3aKJIaJbIBa€T OCHOBBI IIEIOCTHOTO B3IJIsIa HAa €IMHCTBO
MPUPOABI M YETIOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH MOJAPOCTKOB; 4) CIOCOOCTBYET
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(OpMUPOBAHHIO LIEHHOCTHOTO OTHOLICHHWS K E€CTECTBEHHO-HAYYHBIM 3HAHUSAM, K TIPUPOJAE, K YEIOBEKY, BHOCHUT CBOW BKJIAJ B 3KOJIOTHYECKOE
00pa3oBaHUE MKOJTHHUKOB.

Ha3Banubie HampaBieHHs B OOy4eHHMHM XHMHUH OOECHEUMBAIOTCS CHEHU(PHUKONW COJEpXKaHUA TpenMeTa, KOTOPBIM SBISETCS IeJaroru4ecku
a/IalITUPOBAHHBIM OTpa)kKeHUEM 0a30BOM HAyKU XMMHH Ha ONpeAeEHHOM dTare e€ pa3BUTHS.

Kypc xumun 0CHOBHOH HIKOJIbI OPUEHTUPOBAH Ha OCBOEHHE O0YJaroIIMMKCS OCHOB HEOPraHUYECKON XMMUU U HEKOTOPBIX MOHATUM U cBeleHUH 00
OTJIENbHBIX 00BbEKTaX OPraHUYECKON XUMUH.

Crpykrypa coaep:xaHus npeaMera chOpMUpPOBaHAa HAa OCHOBE CHCTEMHOrO MOJX0Ja K ero m3ydeHuro. CojepiaHUe CKIIaJbIBACTCS U3 CHUCTEMbI
MOHATUM O XMMHMYECKOM 3JIEMEHTE M BEIECTBE U CUCTEMBbI MOHATHM O XUMHUYECKOH peakuuu. OOe 3T CUCTEMBI CTPYKTYPHO OPraHU30BaHbI I10
MIPUHLNITY ITOCJIEI0BATEIBHOIO Pa3BUTHUS 3HAHMM HAa OCHOBE TEOPETHUYECKMX INPEJACTaBICHUN PA3HOIO YPOBHS: ATOMHO-MOJIEKYJIIPHOIO YYEHHUS Kak
OCHOBBI BCEr0 €CTECTBO3HaHMs, ypoBHA Ilepmoanueckoro 3akona /[. M. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH, YUEHHUS O CTPOCHHHM aToMa U
XUMUYECKON CBS3H, MPEACTABICHUN 00 3JIEKTPOJUTHYECKON NUCCOLMAIMM BEIIECTB B PAacTBOpax. TeopeTuueckre 3HaHUS PAacCMaTPUBAIOTCS Ha
OCHOBE SMITMPUYECKH IMOJIYYEHHBIX MU OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS IMOCIIEIOBATEILHO OT OJHOTO YPOBHS K JIPYrOMY, BBINOJHSS (YHKLIUU
00BSCHEHUS U TPOTHO3UPOBAHUS CBOWCTB, CTPOEHHSI U BOBMOKHOCTEHN MPAKTUYECKOTO MPUMEHEHHS U TOJTyYEHHS N3y4aeMbIX BEIIECTB.

Takas opraHmzanus cojep)kKaHusi Kypca CIHOCOOCTBYET MNpEACTAaBICHUI0 XMMHUYECKOM COCTaBISIONIEH HaydyHOM KapTHHBI MHpa B JIOTHKEe €€
CUCTEeMHOM mpupobl. TeM cambIM 00ecredyrBaeTcsi BO3MOXKHOCTh (POPMUPOBAHUS Y 00YUAIOMIMXCS [IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U
METOJIaM TO3HaHUS B HayKe. BaXHO TakKe 3aMETUTh, YTO OCBOCHHE COJIEPKAHUS Kypca MPOUCXOIUT C MPUBJICYECHUEM 3HAHUN U3 paHEE MU3YyUYEHHBIX
KypcoB: «Okpyxarmuii Mup», «buosorus. 5—7 kiacce» n «@usnka. 7 Kimacey.

HEJA U3YYEHUS YYEBHOT'O IPEJIMETA «XUMMUS»

K HanpaBieHuio mnepBOCTENEHHON 3HAUYMMOCTH TNpU peanu3aluu oOpa3oBaTeNbHBIX (QYHKUUNA mpeameTa «XUMHS» TPAAUIMOHHO OTHOCST
(dbopMHpOBaHKE 3HAHUI OCHOB XMMUYECKOW HAyKH KaKk 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON IEeATEIHbHOCTH YeJI0BeKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOU KyJbTYpHl. 3ajaua MpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbl XMMHUYECKUX 3HAHUN — BaKHEHIINUX (DAKTOB, MOHATHUH,
3aKOHOB UM TEOPETUYECKHX IOJI0KEHHM, NOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUECKOTO XapaKTepa, si3blka HayKH, 3HAHUM O HaydyHBIX METOJax
M3YYEHHUS BEIIECTB U XMMHUECKUX PeaKIItii, a Takke B (GOPMUPOBAHUU U PA3BUTHH YMEHHUI U CIOCOOOB AEATEIHLHOCTH, CBA3AHHBIX C IJIAHUPOBAHHUEM,
HaOJI0/ICHUEM U MPOBEACHUEM XUMUYECKOTO 3KCIIEPUMEHTA, COOII0ICHIEM MpaBuil 0€3011acCHOro 0OpalleHus ¢ BEIIeCTBaMU B TOBCEIHEBHO JKU3HU.

Hapsiny ¢ sTuMm 1enu u3ydeHus mpeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C y4ETOM HOBBIX IMPHOPHUTETOB B CHCTEME OCHOBHOTO
obmero obpazoBanus. CerogHsi B 00pa3oBaHUU 0cO00 3HAYMMOMN MPU3HAETCS HAMPABJICHHOCTh OOYYEHHs] HA Pa3BUTHE U CAMOPA3BUTHUE JIMYHOCTH,
dbopmupoBanue e€ MHTEIIEKTa M 0o0meld KynbTypbl. OOyuyeHHe YMEHUIO YYUTHCS U MPOJOJDKATh CBOE 0O0pa3oBaHME CAMOCTOSITENIBHO CTaHOBUTCS
OJIHO U3 BaKHEUITNX (DYHKIMI y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 3TUM IpU U3y4EHUU NpeaMeETa B OCHOBHOU IIKOJIE JOMUHHUPYIOIee 3HaYeHHe MPUOOPENr TaKue e, KaK:

(dhopMHUpOBaHNE UHTENIEKTYaIbHO PA3BUTOMN TMYHOCTH, TOTOBOM K CaMO0Opa30BaHHIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY IPUHSTHIO
pelIeHnid, CocoOHOM ananTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBUSAM KU3HU;
HAIMpPaBJICHHOCTh 00YYEHHUs HAa CUCTEMATUYECKOE MPUOOIICHNE yJalIUXCsl K CaMOCTOATEIbHON MO3HABATENLHOM JIeATENBHOCTH, HAyYHBIM

MeTO0/1aM MO3HaHUsI, (POPMHUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CIOCOOHOCTEH K XMMUMU;



obecrnieueHne yCIoBHii, CIOCOOCTBYIONTUX MTPHOOPETEHUIO 00YJAIOIIUMHUCS OIBITa PA3HOOOPA3HON IEATEIBHOCTH, TO3HAHUS U CAMOTIO3HAHMS,
KIIFOUYECBbIX HABBIKOB (K.HIO‘-IGBBIX KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAUYCHUC JI PA3JIMIHBIX BUIOB ACATCIBHOCTH,

¢dopmupoBanue ymMeHH OOBSICHITH U OLIEHUBATH SIBJICHUS OKPY)KAIOLIETO MUpa Ha OCHOBAHUY 3HAHUH U OTIBITA, MOJYYCHHBIX IPU U3yYCHUN
XUMUH;

(dbopMHpOBaHKE Y 00YJAOIINXCS TYMAHUCTUYECKUX OTHOIICHHUH, MOHMMAHMSI [ICHHOCTA XUMHUYECKUX 3HAHUU JUTSI BBIPAOOTKH IKOJIOTUICCKU
eJIECO00PA3HOT0 MOBECHHUS B OBITY M TPYJOBO# JACATEIBHOCTH B LIEJISAX COXPAHEHHSI CBOCTO 37I0POBbsl M OKPYXKAIOIIEH PUPOIHON CPEeIbl;

pa3BUTHE MOTUBAIIMU K O0YYCHHUIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA OCHOBE YCBOCHHSI OOIICYEIIOBEUSCKIX ICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS M HAPABICHHOCTHU JaTbHEUIIET0 00yIeHUSI.

MECTO YYEBHOI'O ITPEJMETA «XUMMHUS» B YYHEBHOM IIJIAHE

B cucreme obmero o6pazoBanus «XuMHUA» HOpHU3HaHA 00A3aTeIbHBIM Y4E€OHBIM MPEIMETOM, KOTOPBIM BXOJUT B COCTAaB MPEIMETHON 00JacTH
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHD.
VY4eOHBIM MIaHOM Ha €€ U3ydueHHe OTBeACHO 136 yueOHbIX yacoB — MO 2 4. B HEeJIeNI0 B 8 U 9 Ki1accax COOTBETCTBEHHO.

2. Conepxxkanmne yueOHOIo npeamMera

BBenenue

XUMUS 1 HayIHO-TEXHUIECKHi mporpecc. Mcroprdeckue 3Tanbl BOSHUKHOBEHHS U Pa3BUTHS XUMUU. OCHOBHBIC TTOHATHS M TCOPUU XUMUH.
JlabopaTopHoe obopyaoBaHue U MpUEMBI paboTHI ¢ HUM. [IpaBuiia TexHUKH 6€30MacHOCTH TTpU paboTe B KaOMHETE XUMUHU.

Jdemoncrpanmu. TaGauipsl, criaiiipl, MOKa3bIBAIOIINE UCTOPHUUECKUN MTyTh Pa3BUTHUS, JOCTIKEHUS XUMHUH U UX 3HaYEHHE; TabopaTopHOe
00opy0BaHUE.

IIpakTHyeckasi padora Nel.JIaGopatopHoe 060pyI0BaHNE U TPUEMBI pAOOTHI C HUM.

Pa3znen 1. BemecTBO M XUMHMYeCKHe SIBJICHUS € MO3UIUI ATOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

XHMHYeCKHE 3JIEeMEHTHI U BellleCTBA B CBeTe AaTOMHO-MOJIEKYJ/ISIPHOTO Y4eHUsl

[Tonsitue «BemecTBo» B usuke U xumMun. OuU3nuecKkue U XUMUUECKHe sBJIeHUs. M3MeHnsoneecss BeUIeCTBO Kak npeaMeT uzydeHus xumun. dazopbie
nepexoibl. OnucaHue BEeIecTB.

XUMUYECKHE DJIEMEHTBI: UX 3HAKH U CBEICHUS U3 UCTOPUU OTKPHITUS. COCTaB BElIECTB. 3aKOH MOCTOSIHCTBA COCTaBa, XuMu4yeckue Gopmyisl. Dopmbl
CYIIECTBOBaHUS XUMUYECKHX 3JIEMEHTOB. BeliecTBa mpocThie U CIIOKHBIE.

[Ipocteie BemecTBa: MeTaibl U HeMeTauibl. OOIIas xapakTepuCcTUKa METAIJIOB U HeMeTaluioB. HekoTopble cBeneHHs 0 MeTalax M HeMeTalax,
00yCIOBIMBAIOIINX 3arPA3HEHHOCTH OKpYXKatollei cpepl. Onrcanne HeKOTOPBIX HanboJiee paclpoCTPaHEHHBIX TPOCTHIX BEIIECTB.
ATOMHO-MOJIEKYIIIpHOE ydyeHue B XUMHUH. OTHOCUTENbHBIE aTOMHBIE H MOJEKYJIsIpHbIe Macchl. Crucrema xuMmudyeckux siemeHtoB J[.M.Menneneesa.
Omnpenenenre nepuoaa v rpymmbl. XapakKTepUCTHKA MOJI0KEHUS XUMUYECKUX 2JIEMEHTOB B MEPUOINYECKOM cucTeMe. BaleHTHOCTS.

KonunuectBo BemectBa. Onpenenenre BaJeHTHOCTH MO MOJOKEHHUIO 3JIEMEHTa B MEePHOIUYECKOl cructeMe. Molib — eIMHUIA KOJIMYeCcTBa BEIeCTBa.
Moumnspnas macca.

Jemouncrpanun.l. Ousnueckue U XuMU4Yeckue sBieHus. 2. M3MepeHune MIoTHOCTH KXUAKOCcTU apeomeTrpoM. 3. [lnmaBnenue cepwl. 4. OmpenencHue
TEIUIONPOBOAHOCTH H AJIEKTPOIPOBOIHOCTH BemlecTB. 5. OnbIThl ¢ koymekiuei «lllkana tBEpaoctu». 6. Moaenu atomoB u Mousiekyln. 7. Komnekuus
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MeTauioB U HemeTaiwioB. 8. [loiydeHue yriekucioro rasa pasHeiMH criocoOamu. 9. Dnexrtponu3 Boabl. 10. Bosronka iona. Kumnsuenue BobI.
HaxanuBanue kBapma. HarpeBanue Hadranmuna. 11. Oneitel no nuddysun. 12. Kommeknus mpocTeiX BemiecTs, oOpa3zoBaHHbIX dnemMeHTamu [ — 11
nepuoioB. 13. Habop xomorpamm: «OOpa3iel penieHus pacu€THbIX 3amau». 14. Kommekuus BemiectB koimdectBoM 1 mousb. 15. JlnHamudeckoe
nocobue: «KonmmuecTBeHHbIE OTHOIICHHUST B XUMUI».

JlaGopaTopHuble onbITh. 1. PaccMoTpeHne BEmIECTB ¢ pa3inyHbBIMU (PU3UUECKUMH CBOMCTBaMU (Meb, kKele30, IUHK, cepa, BOJA, XJIOPHU] HATPUI U
ap.). 2. McneiTanue TBEPIOCTH BEIIECTB C MOMOIIbI0 00pasnoB koyutekuuu «lllkama tBépmoctm». 3. Ilpumepsl pu3nyecKux SBICHUI: crubaHue
CTEKJITHHOW TPYOKH, KUTISTYEHUE BOJIBI, TUIaBieHue napaduna. 4. [IpuMepbl XUMUYECKHUX SBJICHUN: TOPEHHE JIPEBECHHBI, B3aMMOICHICTBHE Mpamopa C
COJNSTHOM KHCHOTOW. 5. M3ydeHue oOpas3loB METAIUIOB M HEMETAIOB (CEphI, jKeie3a, alloMHHMsA, rpaduta, Meau u ap.). 6. M3ydeHue cBOiCTB
BEIIECTB: HarpeBaHUe BOJIbl, HarpeBaHue okcuaa kpemuus (IV).

Pacuérnble 3amaum.l. BbruncineHue OTHOCUTENBHOW MOJIEKYJISIPHON Macchl BEIIECTB, MACCOBOW JOJIM AJIEMEHTOB MO XMMHMUYECKUM (popmyraM.
Brruncnenue MossipHoit Macchl BemecTBa. 2. OnpeaesieHne Macchl BEIECTBA 110 U3BECTHOMY €0 KOJIMYECTBY U HA00OpOT.

Tema TBOpueckoit paboTel. urocTpupoBaHue MOT0KEHUH aTOMHO-MOJICKYJISIPHOTO YUEHHUS.

XuMHYecKue peakunu. 3aKOHbI COXPAHEHHUS MAacChl U JHEPTrUHU

CyIIHOCTh XUMUYECKHUX SIBJICHUI B CBETE aTOMHO-MOJIEKYJISIpHOTO yueHus. [Ipu3Haku npoTtekaHus XUMHUYECKUX peakuuid. [IpuuuHbl 1 HampaBieHus
MPOTEKAHUS XUMUYEeCKHX peakuuid. [loHsTHe 00 SHTpONUM U BHYTpEeHHEH sHepruu BemiecTBa. OOpaTUMOCTh XMMHUYECKUX peakuuid. [IpeBpaiienue
SHEPruM MPHU XUMUYECKUX PEaKLHUAX, YCIOBUS MPOTEKaHUs XUMUYECKUX PEaKui, 9K30- U SHJIOTEPMUUECKHUE PEeaKIIUU. 3aKOHbI COXPaHEHHS] MacChl U
SHEpPruM, UX B3aUMOCBS3b B 3aKOHE coxpaHeHHUs Marepuu. CocTaBieHHE YpaBHEHUIN XMMHUYECKHUX peakiuil. Pacy€Tel mo ypaBHEHHSIM XHUMHUYECKHUX
peakuuii. TUMBI XUMUYECKUX PEaKIMil: Pa3ioKeHUs, COeAMHEHNS, 3aMenieHus, oOMeHa. O000IIeHre 3HAHUN 0 XUMUYECKUX PEaKITUIX.
JdemoncTpanuu. 1. IlpuMepbl XMMUYECKHX pEaKIMA pa3HBIX BUIOB: paslIoKEHHE MajaxuTa, OMXpomaTa aMMOHHUS, B3aMMOJICHCTBHE COJITHOU
KHCJIOTBI ¢ KapOOHATOM HaTpus U Jp. 2. ONbITHI, WITIOCTPUPYIOLIUE 3aKOH COXPAHEHUSI MACChl BEIIECTBA: TOPEHHUE CBEUHM Ha Becax C MOIJIOIEHHEM
IPOJYKTOB TOPEHMsI, OKUCIEHHE METAJIJIOB B 3aKPBITBIX COCYJAaX CO B3BEIIMBAaHHEM, OOMEHHBIC peaKkIMM B NMpHOOpax Ul WUTIOCTPALMK 3aKOHA. 3.
OmnbIThl, WUTIOCTPUPYIOIINE IPEBPAILEHHs Pa3InYHbIX BUAOB SHEpruu Ipyr B Apyra. Habop moneneit aromoB.

JlabopaTopubie onbIThbl. 1. [Ipu3Hakyu NpoTeKaHUs XMMHYECKHX PEAaKLMW: HarpeBaHUE MEIHOM NPOBOJIOKH; B3aMMOJICHCTBHE PacCTBOPOB €IKOIO
HaTpa U XJIOpUAa MEJH; B3aUMOJEHCTBUE PACTBOPOB YKCYCHOM KUCIIOTHI M THApOKapOOHaTa HaTpHsl; B3aUMOJEHCTBUE PACTBOPOB XJIOPHOTO XKeJje3a U
KpacHOM KpOBSIHOM COJIM; PAaCTHpaHHE B CTYIKE IOPOILIKOB XJIOPHJA aMMOHHUS M Tall€HOM M3BECTH. 2. THIBI XUMHUYECKUX PEAKIMI: pa3IOKEHUE
MaJlaxuTa; B3auMoJielcTBHE Kene3a ¢ pacTBopoM xsopuga Meau (1), B3aumoaeiicTBre pacTBOPOB €KOTO HATpa M XJIOPHOT'O JKeje3a.

PacuérHble 3amaun. BoluncieHne no XMMHYECKMM YPaBHEHHMSIM MaccC, KOJIMYECTB BEIIECTB: a) BCTYNHMBIIUX B peakiuio; 0) oOpa3oBaBIIMXCS B
pe3yJbTaTe peakLuu.

MeTtoabl XuMHH

[lonsTiE O MeTOAE KaK CpPEACTBE HAy4YHOI'O IO3HAHUS JEHCTBUTENBHOCTH. METOIbl, CBA3aHHBIE C HENOCPEACTBEHHBIM H3Y4YEHHEM BEIECTB:
HaOJro/IeHNe, ONMCaHHWEe, CPaBHEHME, XUMUYeCKUH sKkcriepuMeHT. [lonsatue 00 uHauKaTopax. XHMMHUYECKUH $3bIK, €ro BaKHEHIIME (QYHKIUH B
XMUMHUYECKOHN HayKe.

JlabopaTopHble onbIT. [I3MeHEeHNE OKpacKy HHAUKATOPOB B PA3JIMYHBIX CpElax.

Bewecrsa B OKpy:Kaloe Hac NPUPoAe U TEXHUKeE

BemiectBa B mpupojie: OCHOBHBIE CBEACHUS O BEIIECTBEHHOM cocTaBe reocep um xocmoca. Ilonstue o texHochepe. UucTble BemiecTBa U CMECH.
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Crenenp 4MCTOTHI M BUJIBlI 3arpsi3HEHUs BellecTB. IIoHATHE O TOMOIEHHBIX M TI'ETEPOreHHBIX cMmecsX. PasneneHue cmeceil. OuncTka BELIECTB:
¢bwIbTpOBaHNE, AUCTHIUIINSA, KPUCTAIUIM3ALKs, SKCTparupoBaHue, XxpomMarorpadus, Bo3roHka. MaeHTudukanys BemecTB ¢ MOMOIIBIO OMPeaeTICHHS
TEMIEPATYp IUIABJICHUS U KUIICHUS.

BemecrBa B Texnuke. [losrydenne BeniecTs ¢ 3aJaHHBIMU CBOMCTBaMH — OCHOBHas ITpooOiemMa xuMuu. [IoHsITHE O BemecTBax Kak O ChIphe, MaTepraiax
U npoiykuuu. BemecTtBa opraHudeckue M HeopraHudeckue. IlepBoHadaibHBIE CBEIEHHS O XMMHMYECKOW TexHosoruu. IlnmanerapHslii Xapakrep
BIIMSIHUS TEXHUKU Ha OKpy»Karolyto cpeny. [IpuponooxpannutenbHOe 3HaYEHUE OUUCTHBIX COOPYKEHUN U IKOJIOTUYECKU YUCTBIX TEXHOJIOTUIL.
[lonsiTe 0 pacTBOpax Kak TOMOTEHHBIX (DMU3WKO-XUMHUYECKHUX CHUCTEMax. 3HAUYE€HHE PACTBOPOB IS JKM3HU YEIIOBEKA, CEIBCKOXO3SMCTBEHHOTO U
IIPOMBIIIJIEHHOTO MTPOU3BOJICTBA. PacTBopuMoOcCTh BemiecTB. BiusiHue TexHocdeprl Ha IPUPOIHBIE IPECHBIE U MOPCKHUE BOJIbl. D aKTOPBI, BIMSIOIINE HA
pacTBOPUMOCTh TBEPHBIX BEIIECTB M ra3oB. VMI3MeHeHHe pacTBOPUMOCTH KHUCJIOPOJa B CBSI3U € 3arps3HeHHeM Boj. KoadduuueHt pacTBopuMOCTH.
CriocoObl BbIpayKE€HUSI KOHIIEHTPAIMN paCTBOPOB: MaccoBast A0S, MOJISIpHAsl KOHIIEHTpAIUsl.

JemoncTpanum. 1. Paznenenue cMecell pa3InyHbIMU METO/IaMU: METOJOM OTCTaUBaHUS; C TIOMOILBIO ACTUTEIILHON BOPOHKH; METOJIOM KOJIOHOYHOM
xpomatorpaduu. 2. Komnnekius pa3andHbIX cOPTOB He(PTH, KaMeHHOTO yruisl. 3. KoyuieKkius npupoIHbIX U CUHTETHYECKUX OpPTraHMYeCKHUX BEUIeCTB. 4.
PacTBOpeHue BemecTB ¢ pa3IuyHbIM KOIPPUIIMEHTOM pacTBOPUMOCTH. 5. YCI0BHS U3MEHEHHS paCTBOPUMOCTH TBEP/BIX U Ta3000pa3HbIX BELIECTB. 6.
TenoBbie 3¢ (eKTh IpU PACTBOPEHUU: PACTBOPEHHUE CEPHOM KUCIOTHI, HUTPAaTa aMMOHHUSI.

JlabopaTopHble onbIThl. 1. O3HaKoMIIeHHE ¢ 00pa3llaMu MPOCTHIX U CIOKHBIX BELIECTB, MUHEPAJIOB U FOPHBIX MOpoJ. 2. Paznenenue cMecu cepsl U
xKelnesa, pazzeneHue cmecu HedTH U BoJbl. 3. MccnenoBanue Gu3NUeCKUX U XMMHUYECKUX CBOWCTB NMPUPOIHBIX BEIIECTB (M3BECTHAKOB). 4. 3yueHue
BIIUSIHUS ITpUMECE B BEILIECTBE Ha ero (U3nYecKre U XUMHUYECKUE CBOMCTBA (B3aUMO/IEHCTBHUE J1a0OPATOPHOTO U TEXHUYECKOTO KapOoHaTa KalbIIHs C
COJITHOM KucioToM). 5. OOyriamBaHue opraHudeckux BemiecTB. 6. CpaBHeHHE MpoO BOJBI: BOJOMPOBOIAHOM, U3 TOPOJCKOTO OTKPHITOTO BOJOEMA.
3HAaKOMCTBO ¢ 00pa3Lamu NpOAYKIMH XMMUYECKUX U CMEXHBIX C HUM IPOU3BOJICTB.

IIpaktnueckne padorbl. 2. Ouucrka BeUIECTB METOAAMHU (QUIBTPOBAHMSA, KpPUCTAJUIM3AlMM, IE€PETOHKH, BO3IOHKH, XpomaTorpaduw,
AKCTparupoBaHus. 3. PacTBOpUMOCTh BEILIECTB

4. [IpuroToBieHUE PACTBOPOB 3aJJaHHON KOHIICHTPAIMH.

Pacuérnble 3anaun. 1. [Toctpoenue rpaukoB pacTBOPUMOCTH BEIIECTB IIPU pa3IuyHOl Temmneparype. 2. Mcnonb3oBanue rpadukoB pacTBOPUMOCTH
111 pacu4€ToB KOA(PPUIIMEHTOB paCTBOPUMOCTH BelIECTB. 3. BrluncieHre KOHLEHTPAllMi PacTBOPOB (MAacCOBOM JOJIM, MOJISIPHOW KOHLEHTPALUK) IO
Macce pacTBOPEHHOrO BellecTBa U 00BEMY WM Macce pacTBopurens. 4. BwluncieHune macchl, 00beMa, KOJIMUYECTBA PACTBOPEHHOIO BELIECTBA U
PacTBOPHUTEIIA 110 ONIPENEIEHHON KOHIICHTPAIlMU pacTBopa.

IHonsitue o razax. Bo3ayx. Kuciopoa. I'openne

ITonsTue o razax. 3akoH ABoraapo. Bo3nyx — cMech razoB. OTHOCUTENIbHAS IUIOTHOCTD I'a30B.

Kucnopon — xumudeckuil 3neMeHT U IpocToe Benlectso. Mcropus otkpeitusa kucinopona. Cxema onbsitos [ Ipuctinu n A.JI.JIaBya3be.

Annorpomnus. O30H. 3HayeHue 030HOBOro cios 3emiu. [IpoGnema HapyiieHus ero 1eaocTHOCTH. [IoBbIlIeHHe collepKaHHsl 030Ha B IPU3EMHOM CJI0€
aTMoc(hephl.

[TomydeHne Kuciopoaa B MPOMBIIUIEHHOCTH U J1abopaTopuu. XHMHYECKUE CBOWCTBa Kuciaopoja. [Iporecchl ropeHust 1 MEAJEHHOTO OKHMCIIECHUS.
IIpumenenue kucaopoa.

Atmocdepa — BozaymHas o6onouka 3emid. TeHIEHIMM M3MEHEHHUs cocTaBa Bo3Ayxa B XXB. OCHOBHbIE MCTOYHUKHU 3arpsi3HEHUs aTMOc(hepsbl.
TpancnopTHeIi nepeHoc 3arps3HeHnid. KpyroBopot kucnoposa B npupojie. O BceMHMpHOM 3aKoHe 00 atmocdepe.



Hdemouncrpanuun. 1. [Tonyuenue xucnopona. 2. Cxuranue B atMochepe KHCIopoa, cephl, Yriisi, KpacHoro docdopa, HaTpus, xenesa. 3. [lonyuenue
o30Ha. 4. B3aumopelicTBUe 030HAa € pacTBOpaMM MHJIMIO W uoauaa Kanus. 5. OmnbIThl, NOATBEp)KIAIOLIME cocTaB Bo3ayxa. 6. OnbITel 1O
BOCIUIAMEHEHHUIO U TOPEHHUIO.

IIpakTHyeckas padora. 5. [loyueHue KUCIOPOAa U U3YUECHUE €TI0 CBOUCTB.

Pacuérnbie 3agaun. 1. OnpeneneHrne OTHOCUTENBHOM IJIOTHOCTU Ta30B 10 3HAYEHUSIM UX MOJIEKYJSApHBIX Macc. 2. OmnpenesieHne OTHOCUTENbHBIX
MOJIEKYJISIPHBIX Macc ra3000pa3HbIX BEIIECTB 110 3HAUEHUIO UX OTHOCUTEIbHON IJIOTHOCTH.

Tema TBOpueckoit paboThl. MIcTouHMKH 3arpsi3HEHUs: aTMOCc(ephl U CIOCOObI €T0 MPEO0I0JICHUSI.

OcHOBHbBIE KJ1aCChl HEOPraHUYEeCKUX COeIMHEeHM I

Oxcuapl — cocTaB, HOMEHKIATypa, kinaccupukanus. [loHATHE O THIpPOKCHAAX — KHUCIOTaX M OCHOBaHMAX. Ha3zBaHus M cocTaB OCHOBaHMIA.
I'unpoxcorpynna. Knaccugukanus kuciaot, ux cocra, Ha3BaHus. CocTaB, Ha3BaHUS COJICH, MpaBUla COCTaBICHUS (POPMYII COJIEH.

XUMHYECKHE CBOMCTBA OKCHJIOB. BiMsiHMe cocTaBa KHCIIOT Ha XapaKTep WX CBOWCTB (Ha MpUMEpax COJISTHOM U cepHOM KucioT). OOmme XuMud ecKue
cBoiicTBa KucioT. PactBopumocTs kuciaoT. Kuciaotaeie noxau. @uznueckue cBOMCTBa U CrIOCOOBI MOJIydeHus 1ieao4yeil. XuMuyeckue cBoicTBa conei
(B3amMOICHICTBHE PACTBOPOB COJIEH C pacTBOpamMu Iejoueld W MeTaulamMu). [ eHeThdyeckas CBsA3b KJIAaCCOB HEOPraHWYECKUX COCAMHEHHH.
AmpoTepHocTh. OKCHABI U THAPOKCHUBI, oOnanatomue amdorepHbMu cBoicTBamMu. Kiaccudukanus Heopranmyeckux BemiecTB. llepuoanyeckoe
W3MEHEHNE CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCIMHEHUH (Ha TPUMEPE OKCHUJIOB, THAPOKCHIOB M BOJOPOIHBIX COSTMHEHUN).

JdemoncTpanuu. 1. OOpa3ibl COCAMHEHHN — TPEICTABHTENICH KHUCJIOT, COJIEH, HEPacCTBOPUMBIX OCHOBAHHM, IMENOYei, OKCHAOB. 2. OIBITHI,
WUTIOCTPUPYIOIINE CYHIECTBOBAaHNE T€HETUYECKOM CBSI3M MEX]y coenquHeHUsIMU (ocdopa, yriaepoaa, HaTpus, kanpius. 3. BzaumoneiictBue Kampiius
u Hatpusi ¢ Bojoil. 4. [lelictBue HMHAMKATOPOB. S. ONBITH, WUIIOCTPUPYIONIME XUMHUYECKHME CBOMCTBA OTIEIBHBIX KJIACCOB HEOPTraHMYECKHUX
coenuHeHui. 6. OOpa3Ibl MPOCTHIX BEIIECTB U UX COETMHEHUHN (OKCUOB U THIPOKCHIOB), 00pa30BaHHBIX 3JIEMEHTAMH OJHOTO MEPUOA.
JladopaTopuble ombIThl. 1. PaccMoTpenme oOpasmoB oxcumoB (yraepona (IV), Bomopoma, dochopa, memam, kampius, xenesa, KpeMHHUSA). 2.
Habmionenue pacTBOPUMOCTH OKCUIOB aTIOMUHHS, HAaTpUs, Kaiblusa, Meau B Boje. 3. OmpeneneHue cpeapl MOIYYEHHBIX PACTBOPOB C MOMOIIBIO
nHaukaropa. 4. Paccmorpenne oOpasmoB cojielt M OmpeieieHue MX PacTBOPUMOCTH. 5. B3ammoselicTBue OKCHIOB Kaibiusa u (ocdopa ¢ BoAoH,
ompeJiesieHue XapakTepa o0pa3oBaBIIErocsi TMIPOKCHIA C MOMOIIbIO MHAWKaTopa. 6. B3aumoneiictBue okxcumoB meau (II) m nuHka ¢ pactBopom
CepHOM KUCNOThI. 7. IlojlyueHne yriieKuciioro ra3a 1 B3auMOJICHCTBHE €ro ¢ U3BECTKOBOM BOJIOM. 8. MccienoBanrne CBOMCTB COISTHOM M CEpHOM KUCIIOT
C HCIIOJIb30BAHMEM WHAMKATOPOB. 9. B3aumMopeiicTBue MeTaiioB (MarHus, IMHKa, jkele3a, Meau) ¢ pactBopamu kuciot. 10. Mi3MeHneHue okpacku
WHIMKATOPOB B pacTBopax Iienoueid. 11. B3aumojnelcTBHE pacTBOPOB KHUCIOT €O Iieiaodyamu. 12. B3auMoaelcTBUE pacTBOPOB KHUCIOT €
HEpacTBOPUMBIMU OcHOBaHUsAMU. 13. [lonyueHne HEpacTBOPUMBIX OCHOBAHUHN U MCCIIEOBAHNE UX CBOMCTB (Ha MpUMEpE THAPOKCUAA LINHKA).
IIpakTuyeckas padora.6. McciegoBanue CBOMCTB OKCUIOB, KUCIIOT, OCHOBAHMIA.

Pa3pnen 2.BemecTBa 1 XUMHYECKHE PEAKIIUU B CBeTe 3JIEKTPOHHON TEOpHH.

Crtpoenue aToma.

Crpoenune atoma. CTpoeHHE 3JIEKTPOHHBIX 000JOYEK aTOMOB JJIEMEHTOB: S-, P-, O-, f-amexTponbl. MecTo a/eMeHTa B MEPHOANYECCKON CHCTEME M
AJNIEKTPOHHAs CTPYKTypa aToMOB. PannoakTuBHOCTh. [IoHATHE O MpEeBpaIIEHNN XUMUYECKUX 3JIEMEHTOB.

Jemouncrpanun. 1. Cxemsl onbiToB ToMcoHa, pesepdopaa, Musinkena. 2. CxeMbl ONBITOB, MOATBEPKIAIONINX CBOIMCTBA AMEKTPOHA KaK YaCTUIIBI U
Kak BOJHBL. 3. Moenu aToMOB pa3IndHbIX 3JIEMEHTOB.

IHepuoauyeckuii 3aK0H 1 nepuoaryeckas cucrema diemMeHToB /[.MU.MenaeneeBa



CBolicTBa XUMHUYECKUX IEMEHTOB U X u3MeHeHus. Kinaccudukamnmst xumudeckux 35eMeHTOB. OTKPBITHE MEPUOIUIEeCcKOro 3akoHa. CTpoeHue aTOMOB
AJIEMEHTOB MAaJIbIX U OOJBIINX MEPHOJOB, TJIABHBIX M MOOOYHBIX moArpyrnn. DopMylInpoBKa MEPUOAMUYECKOTO 3aKOHA B COBPEMECHHON TPAKTOBKE.
[Tepuoanueckas cucreMa B cBeTe CTpoeHUs: aroMa. OU3HUECKUI CMBICT HOMepa rnepruoja U rpynnbl. CeMencTBa 3J1IeMEHTOB (Ha MpUMepax IIeT0YHbIX
METaJUJIOB, TaJIOTEHOB, HHEPTHBIX T'a30B). XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB AJIEMEHTOB TJIABHBIX MOJTPYII U MEPUOJAUYHOCTh UX U3MEHEHUS B
CBETE€ DJIEKTPOHHOTO CTPOCHHUS aroMa. OJIEMEHTBI, COCIUHEHUS KOTOPhIX MPOSBISIOT aMmdoTepHble cBoWcTBa.  OTHOCHUTENIbHAS
ANEKTPOOTPHUIIATEIHLHOCTh IeMEHTOB. O0IIas XapakTepUCTHKaA 3JIEMEHTAa Ha OCHOBE €ro MOoJIoKeHus B mepuoandeckoit cucreme J.M.Menneneena.
3HavYeHHE MEPUOTUISCKOTO 3aKOHA JIJIsl PA3BUTHS HAYKU U TEXHUKH.

Ponp nepuomyueckoro 3akoHa B CO3aHUN HAYYHOUM KapTHUHBI MHUPA.

demoncrpauuu. 1. HaGop cnaitnos, kogorpamm, tadmui «llepruoaudeckuii 3aKOH M CTPOCHHE aToMay». 2. JleMoHcTparms 0Opa3IoB MIEIOYHBIX
METAaJUUIOB U rajoreHoB. 3. B3anMoeiicTBrE IIENOYHBIX METAUIOB M TaJIOT€HOB C IPOCTHIMU M CIIOKHBIMH BEIIIECTBAMHU.

JlabopaTopHble onbIThI. 1. ViccnenoBanue cBOCTB aMPOTEPHBIX THIPOKCHIOB U IIET0YEH.

CrpoeHne BelecTBa

BanentHoe coCTOsIHME aTOMOB B CBETE€ TEOPHH DJIEKTPOHHOTO CTpOEHHUA. BanmeHTHBIE 2JIeKTpOHBl. XUMHUYECKas CBsi3b aTOMOB. KoBasleHTHasI CBSI3b U
MexaHu3M e€ obpazoBanus. HenomnsipHast 1 nossipHas kKoBajJeHTHas cBsA3b. CBONCTBA KOBAJEHTHOH CBSA3H. DJIEKTPOHHBIE U CTPYKTYpHBIE (OPMYIIBI
BemiecTB. MloHHas CBsI3b U MexaHU3M €€ oOpa3oBanus. CBoiicTBa HOHOB. CTETIEHb OKUCIICHUS.

[Ipupona xumuvecko cBsizM W €€ TUMNbL. OTHOCHUTEIBHOCTh THUIOJIOTMM XUMHUYECKOW CBS3W. BiusHUE TUNa XMMHUYECKOW CBSI3M Ha CBOWCTBA
XUMHUYECKOTO COCMHEHUSI.

Kpucrannnmueckoe crpoenue Beniects. Kpucrammueckne pemiéTky: aToOMHast, HIOHHAs, MOJIEKYJISIPHAS — U MX XapaKTEPUCTHUKHU.

YPpOBHM XUMUYECKON OpraHu3alii BEIIECTB. 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX CTPOCHUS.

Jemoncrpaumnu. 1. BzaumoselictBue HaTpus ¢ XJOpoM. 2. Mojaenn KpUCTaUTMYECKUX PEMIETOK BEIIECTB C MOHHBIM, aTOMHBIM U MOJIEKYJISIPHBIM
ctpoenneM. 3. Bocco3manue nenocTHON CTPYKTYPHI XJIOPHAa HATpUsl IyTEM HaJloKeHHsST Habopa kojaokapT. 4. Bosrounka #ona. 5. Micnapenue tBEp10TO
YTJIEKHUCIIOTO ra3a.

Tema TBOpueckoii paboTel. PaccMoTpeHne u aHam3 B3auMOOOYCIOBIEHHOCTH COCTaBa, CTPOCHHSI, CBOMCTB BEILIECTBA U €r0 MPAaKTUYECKOTO 3HAYCHUS
(Ha r0O60M MpuMepe).

XruMHUYeCKHE PeaKIMH B CBeTe 3JIEKTPOHHOH TeOpHH.

®dusnueckas CynHOCTbh XUMUYECKOHN peaKIiu.

OnexTpoHHble ypaBHeHus Jlptomca. Peaknum, mnporekamoomue ¢ H3MEHEHHEM M 0e3 W3MEHEHUs CTerneHed OKucieHus. OKUCIUTENbHO —
BOCCTAHOBUTEIbHbBIE peakuuu. [Iporecchl OKUCIEHUS M BOCCTAHOBJIEHHUS, UX E€OUHCTBO M NPOTHUBOIOJIOKHOCTh. COCTaBlE€HHE YpaBHEHHUI
OKHUCJIMTEIIBHO - BOCCTAHOBUTENBHBIX PEAKIIU , paCCTaHOBKA KO3()(PUIIMEHTOB METOIOM AJIEKTPOHHOrO OaniaHca, 001as XapaKTepUCTHKA.
Knaccudukanus XuMHUYECKUX peaklUii B CBETE JIEKTPOHHON TEOPHH.

JdemoncTpanuu. [IpuMepsl OKHCIUTENIbHO-BOCCTAHOBUTENbHBIX PEAKUUN pa3IMYHBIX THUIIOB: TOPEHHE BEIIECTB, B3aUMOJEHCTBHE METAJLIOB C
raJioreHaMu, cepoii, a30Tom,(0Opa3oBaHNe HUTPHUTA JIUTHSI), PACTBOPAMHU KHCIIOT U COJICH.

Boxopoa v ero BaxHeniue coeMHeHUsI

Bonopon B xocmoce. Snepubie peakiuu Ha Conaie. Bogopon B 3emHoii mpupoje. [lonydenue Bogopoa B nabopatopun. Bogopon — XxuMuyeckuit
3JIEMEHT U MPOCTOE BEIIECTBO. DHEPTUs CBSA3M B MOJIEKYJ€ Bojgopoaa. M3otonsl Bogopoaa. Puznueckne 1 XUMHUYECKUE CBOM CTBA Bojopoaa. Bomopon
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B OBP. Ilpumenenue Bojopona. IIpombllieHHOE mOJdy4eHHE BOJOponaa. Bomopoa — 53KOJOTMYECKM YUCTOE TOIUIMBO; IEPCHEKTUBBI €ro
ucnoJsib3oBanusa. OKkcuJ BOJOpOJa — BOJAA: COCTaB, IPOCTPAHCTBEHHOE CTPOEHHME, BOAOPOJHAs CBsI3b. (DU3MKO-XMMHUYECKHME CBOMCTBA BOJbI.
N3oromubiii cocTaB Boawl. Tspkenas Boga U 0coOEHHOCTH ee CBOUMCTB. Ilepokcua Bogopoja: cocTaB, CTPOCHUE, CBOWCTBA, MPUMEHEHHE, TICPOKCHU]T
BoJoposa B OBP.

Hemoncrpamun. 1. Ilonydenune Bogopona B maboparopun. 2. 3apsjaka W Hcroyib3oBanue anmapara Kumma. 3. Jlerkocts Bomopona. 4. duddysus
BoJiopona. 5. l'openue Bogopoaa. BoccTtanoBienne Meu u3 €€ OKCUa B TOKe BoJopoa. 7. OmbITI, TOATBEPKIAIONINE XUMUUECKHE CBOMCTBA BOJIBI.
8. XuMHuecKre CBOMCTBA IEPOKCHIA BOJIOPOIA.

JladopaTopublie onbIThl. 1. [lorydenue Bogopoia U U3ydeHHe ero cBOMCTB. 2. BoccTranoBHUTENIBHBIE CBOMCTBA BOJIOPO/IA.

TI'asnorensl

XapakTepucTUKa rajJoreHoB Kak XMMHMUYECKUX JIEMEHTOB M HPOCThIX BemlecTB. CTpoeHHe aToMOB rajoreHoB. HaxoxaeHue rajaoreHoB B MPUPOJE.
dusnyeckue W XUMHUYECKHEe CBOMCTBa ranoreHoB. [lodydeHuwe Xxiopa U XJIOpOBOJOPOAAa B JIaOOpAaTOPUU U HPOMBIIIIEHHOCTH. buosornyeckoe
3HAYEHHE rajoreHoB. ['ajJoreHsl U OTpaBIIAIOIINE BEIIECTBA.

demoncrpauuu. 1. Ilomyuenue xmopa. 2. B3zaumopeicTBue ¢ XJI0poM HaTpusi, CYpbMBI, kene3a, kpacHoro docdopa. 3. ObGecrBeunBaHuE XJIOPOM
kpacsmux BemecTB. 4. CuHTe3 XimopoBogopoda. 5. IlomyueHne Xa0poBOaOpoaa peakiueii oOMeHa U pacTBOpPEHHUE €ro B Boje. 6. B3ammoselicTBue
Opoma M HoJa ¢ MeTaJllaMHy; pacTBopa MoJa ¢ KpaxmaioMm. 7. PacTBopeHue Opoma M MoJa B BOJIE€ U OPraHMYECKUX pAacTBOpHUTENsAX. 8. BzanMmHoe
BBITECHEHHE TaJIOT€HOB.

JlabopaTopHble onbIThI. Pacio3HaBaHue COJITHON KUCIIOTHI, XJIOPUIOB, OpOMHIOB, HOIUIOB.

IIpakTuyeckue 3auaTus. 8. [lonydeHue COMIHON KUCTOTHI U ONBITHI C HEW. PellieHne skcnepuMeHTaIbHBIX 3a7a4 1Mo TeMe «l aJloreHb».

PacuerHble 3aga4u. Borunicnenue o0beMa ra3oB 1o KOJIMYECTBY BEIIECTB.

O06o00menne 3HAHUN 0 HaM0oJIee BA)KHBIX XaPAKTEPUCTUKAX BelIECTB M XUMHYECKHUX MPOIeCcCOB

XapakTepucTUKa XUMUYECKOTO AJIeMEHTa (COCTaB, CTPOEHHUE, MOJOKEHHE B Meproauueckoil cucteme). OU3NKO-XMMUYECKHE CBOMCTBA BEIIECTB Ha
npuMepax BOJAOPOAA, KHCIOpoAa, Xinopa. OCHOBHBIE XapaKTEpPUCTUKU XUMUYECKHX PpEaKLUW: TUIBI Peakluil, BO3MOKHOCTb M HAampaBlICHUS
nporekanus. Hekotopble TpeOOBaHHS K MPOU3BOACTBEHHBIM XMMHUYECKHM IpolieccaM (SKOHOMHYECKHE, TEXHOJOTHMYECKHe, SKOJOTMYECKHE) Ha
puMepax MoJIydeHUs BOJIOPOAA, KUCIOPOIa, XJIOPOBOAOPOAA. DKCIUTyaTalus, BOCIOJIHEHUE U OXpaHa MPUPOIHBIX PECypCOB Ha HAYYHOU OCHOBE —
HeoOxoIuMasi MPeANOoChUIKa 7Sl CO3/1aHus YCIOBHM O1aronpusTHOTO pa3BUTHS YEIOBEYECTBA

Conepxanue yueOHOro npeamera «Xumus 9 kiaace»
Pa3den 1. [loemopeHue 0CHOBHbIX 80MPoco8 u3 Kypca 8 Kaacca (2 yaca)

XUMHUYECKUEe JIEMEHTHI M MX CBOMCTBA. Hepnonnqecxnﬁ 3aKOH. 3aKOHOMCpHOCTI/I W3MCHEHHS CBOMCTB 3JICMEHTOB B Iepruoaax u rpyiiiax. OcCHOBHBIE
KJIACCbl HCOPraHU4YCCKHUX COC,I[I/IHGHI/Iﬁ. Tunel XUMHYECKUX peaKHI/Iﬁ. XHUMHYECKOE YpaBHCHHUC. OCHOBHBIE THUIIBI XUMHUYECKUX 3a1a4.

Pa3den 2. Teopemuyeckue ocHoebl xumuu (14 yacos)

Tema 1: XumuvecKue peakyuu u 3aKOHOMepHoCcMuU ux npomekKaHus (5 yacoe)
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TennoBoit s ekt xumuueckux peakuuii. Tepmoxumudeckue ypaBHeHuss. CKOPOCTh XUMUYECKOH peakiuu. DaKkTopbl, BIUSIONINE HA CKOPOCTh
peakumii. Katanus. 3akon neiictBust macc. OOpaTuMble peakiui. XuMuyeckoe papHoBecre. CMenienne XxumMuieckoro papaosecus. [punmmmn Jle
[Tarense.
Pacuernsie 3a1aun
1. TeruoBo#i 3ppekT XUMUIECKOI peaKIyH.
2. BrruncneHnune BbIX01a MPOIYKTa OT TEOPETUIECKA BOSMOXKHOTO.
IIpakTnueckas padora Nel
«BnusiHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMUYECKOM peakLum».
JlemoHcTpamu
1. T'opeHue cepsl C KEIe30M.
2. V3penws U3 METAJUIOB, TTOABEPTIIHECS KOPPO3UH.
3. 3aBUCHMOCTH CKOPOCTH PEaKIIMU OT KOHIIEHTPAIIMN PEarupyIOIINX BEIIECTB Ha TIpUMeEpe peakIuy HHKA ¢ pa30aBICHHBIM H
KOHLIEHTPUPOBAHHBIM PaCTBOPOM COJISTHOM KUCIIOTHI.
4. 3aBUCHUMOCTb CKOPOCTH peaKklUy OT TeMIEepaTyphl Ha MPUMepPe peakluy I'paHysIbl IUHKA ¢ pa30aBIEHHBIM PACTBOPOM CEPHOM KUCIIOTHI C
HarpeBaHueM U 0e3 HarpeBaHus.
5. 3aBHCHMOCTbH CKOPOCTH PEaKIMU OT IPUPOJIbl pEarnpyoLIUX BEIIECTB Ha IPUMEpE peaklluy IIMHKA U MarHus ¢ pa30aBiIeHHbIM pacTBOPOM
COJISTHOM KHMCIIOTHI.
6. 3aBHCHMOCTbH CKOPOCTH PEaKIMH OT ACUCTBUS KaTalu3aTopa Ha MPUMEpPE Pa3ioKeHHsI IEPOKCH 1A BOJIOPOAa MTPH IEHCTBUU MOAM 1A KaJIHsl.
7. BiusHue KOHIEHTpAIMK PEarnpYIOIMX BEIIECTB HA XUMUYECKOE paBHOBecHE (Ha mpuMepe peakimu xiaopuaa skeiesa (1) ¢ poganugom
KaJIust).
JlaGoparopHas paboTa
1. Peaxnus rpanysbl IUHKA U IUHKOBOM IMBUIX C KUCIOTOMU, BIMSIHUE HAarPEBaHUS HA CKOPOCTh XMMHUYECKOM peaklnu.
Tema 2: Teopus anekmpoaumuyeckolii duccoyuayuu (11 yacoe)
CeeneHus 0 pacTBopax. DJICKTPOIUTHI U HEANEKTPOIUTHI. MeXaHU3M 3JIeKTPOIUTUYECKOM Tuccounanuu. ['uaparanus nonos. OOuiue cBoicTBa
1noHOB. CuiibHBIE U clla0ble ANIeKTPOJINThl. OOMEHHbIE PEeaKLUU JIEKTPOJIUTOB. XUMUYECKUE CBOMCTBA KUCIIOT, COJIEH U OCHOBAaHUH B CBETE TCOPUU
ANEKTPOJUTUYECKON Auccouranuu. I'uaponus conen
PacueTHble 3a1aun
Pewrenne 3a1au Ha peakiuu B pacTBOpax.
[IpakTnueckas paborta No2
«PelieHne 3KCIepUMEHTAIbHBIX 3314,
JeMoHcTpamun
8. HcmbiTaHue BeUIeCTB Ha 3JEKTPUUECKYIO TPOBOAUMOCTb.
9. Tunparanus u AeruapaTaiysl HOHOB Ha MpUMepe OE3BOAHBIX COJIEH M KPUCTAIIOTUPATOB.
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10. 3ydenue 31eKTpONpOBOAHOCTH KOHIIEHTPUPOBAHHBIX PACTBOPOB AMMHUAKa, YKCYCHOW KUCIIOTHI H PacTBOPA, MOJIYYSCHHOTO B pE3yIbTaTe X
CMEIIIMBAHMSL.

11. 3aBUCHMOCTB JEKTPOIPOBOJHOCTH PACTBOPA YKCYCHOM KUCIIOTHI OT KOHIEHTPALHH.

12. Peakiiuu MOHHOTO OOMEHa, TPOTEKAIOIIHE C 00pa30BaHNEM OCAaJKa, Ta3a, PEaKIus HeUTPaTH3aIlHH.

13. Peakiiuu MOHHOTO OOMEHA C Y4aCTHEM KHUCIIOT.

14. PacTBopuMBIC U HEPACTBOPUMBIC OCHOBAHHMSI, PEAKITUH, IEMOHCTPUPYIOIINE XUMHUYECKUE CBOMCTBA PACTBOPUMBIX U HEPACTBOPUMBIX
OCHOBAHMH.

15. Conu, ux pacTBOPHI, PEAKIIUN PACTBOPOB COJICH KaK AJICKTPOIUTOB.

16. VI3aMeHeHue OKpaCcKH WHIMKATOPOB B paCTBOpPAX KHUCIIOT, MIEJIOUSH U COJIeH (THIPOIIH3).

JlaGoparopHas paboTa
2. Wsyuenue pacrBopumoct BeriectB (NaCl, Na,COs, S, I2) B pasnuunbix pacTBOpuTesx (Boja, OCH3UH).

Pa3den 3. 3nemeHmebi-HemMmemansbl U Ux eaxcHeliwue coeduHeHus (24 vyaca)

Tema 3: O6waa xapakmepucmuKa Hememasnsnoe (3 Yaca)

[Tonoxenue r1eMeHTOB — HEMeTaJuIoB B mepuoandeckoit cucreme JI. . MenaeneeBa. OcoOeHHOCTH CTpoeHUst X aToMOB. [IpocThie BemecTBa —
HeMeTayuTel. Asmorpornust. OOIIye CBOMCTBA, TOJydeHUE M IPUMEHEHHE HEMETaJIOB (Ha IpUMepe XJIopa, a30Ta, cepbl). BoiopoHbIe coeTMHEH Ust
HeMeTa/1oB. OKCHIBI HEMETAIJIOB M TUPOKCHUIBI HEMETAJITIOB.
JleMoHcTpaImu

17. CocraB 1 cTpO€HHE aTOMOB HEMETAIIJIOB, UX PACTIPOCTPAHEHHOCTH B TIPUPOJIC.

18. O6pa31bl MPOCTHIX BENIECTB-HEMETAIIJIOB M X COCTUHCHHM.

19. Komnexmust «[ anmoressn).

20. DJIeKTPONPOBOTHOCTH HEMETAJLIOB.

21. Bo3roHka #o/1a, IoJly9eHHE BOJIOPO/Ia, XJIopa.

22. [Tonyyenue ra3000pa3HOro XJIOPOBOAOPOIA, PACTBOPEHHE B BOJIE (OTBIT «DOHTAH»).

Tema 4: IToozpynna kucinopooa u ee munuunste npedcmasumenu (7 uacoe)

Xapaktepuctuka npencrasutenei VIA rpymmsl anementoB. Kucrnopon u o3on. Cepa — npencrasutens VIA-rpynmbl. AIoTponus U CBOMCTBA CEPBI.

Coenunenus cepbl. Cepnas kucnota. Cynbdarel. KauecTBeHHas peakiyst Ha cyibhaT-uoH. [Ipou3BoACTBO CEpHOIM KUCIIOTHI.
JeMoHcTpamun

23. IIpocThle BellecTBa XalbKOT'€Hbl U MX COEAUHEHMS.

24. TlonyueHre 030Ha B 030HATOPE.

25. T'opeHue BelecTB B KUCIOPOJIE.

26. O0pa31bl AJUIOTPONHBIX MoAU(rKanuil cepsl. IIpeBpalieHre KpUCTAIIMUECKON Cephl B INIACTHYECKYIO.

27. BzaumoieiicTBre cepbl C BOJAOPOAOM, MEIbIO, HATPUEM, KUCIOPOAOM.
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28. 'opeHne cepoBOJOPO/Ia Ha BO3/IyXe, HEMOJIHOE TOPEHNE, BOCCTAHOBUTEIBHBIE CBOMCTBA CEPOBOIOPOAA, PACTBOPEHHE CEPOBOJIOPOA B BOJIE.
29. KauecTBeHHbIE pEaKIMK HA CEPOBOIOPO U CYIb(PHUIBI.
30. KauecTBeHHbIE peakuy Ha CYIb(QUTHI.
31. Mopenu MOJIeKy bl CEpHOM KHCIOTHI.
32. PacTBOpeHue CepHOIl KHCIOTHI B BOJIE.
33. Peakuus KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI C ME/IbI0, OOYTrIIMBaHUE JTYYUHBI, OyMaru M caxapHO# MyIpbl B KOHIIEHTPUPOBAHHON CEpHOI
KHCIIOTE.
JlabopaTopHas pabora
3. OsnHakomJieHHe ¢ 00pa3amMu Cepbl U €€ IPUPOIHBIX COSTUHEHHIH.
4. KavectBeHHas peakuus Ha Cyib(paT-uOH, paclio3HaBaHUE PACTBOPOB CEPHOM KUCIIOTHI, Cylib(aTa HATPHs, CyIb(UTA HATPUSI.

Tema 5: lModzpynna azoma u ee munu4Hoie npedcmasumenu (7 4yacos)
XapakTepucTuka npejacrasuteneil VA rpymisl 31eMeHTOB. A30T 1 pochop. Ammuak. Cosn ammonusi. Kuciaopoasie coennHeHus a3ota. A30THas
kucinoTa u e€ conu. Pochop U ero coeMHEHUSL.
[IpakTnyeckas pabora Ne3
«[lonmydyeHne aMMHaKa U U3y4eHHE €r0 CBOMCTB.
JlemoHcTpamu
34. BuneopriibM: «A30T — XUMUYECKUH AJIEMEHT U MPOCTOE BEIIECTBOY.
35. [Tonyuenne ammuaka, pacTBOPUMOCTh aMMHUaka B BoJie (onbIT «DPOHTaH»), TOPEHHE aMMHUaKa B KUCJIOPO/Ie, B3aUMOIEHCTBHE aMMHaKa C
XJIOPOBOAOPOJIOM (OTBIT «JIbIM 6€3 OTHS»).
36. KauecTBeHHast peakiiyist Ha COJIM aMMOHHSI.
37. Tonyuenue okcumos azota (1), (IV) u u3ydenne ux paCTBOPUMOCTH.
38. PaznosxeHue a30THON KUCIIOTHI.
39. Peakuius a30THOM KHCIIOTHI C METaJJIaMHU.
40. 'openue yriast v cepbl B paciIaBJICHHON CENUTPE.
41. KauecTBeHHas peakliyds Ha HUTPAT-UOH.
42. CinuevHbIit KOpoOOK, BOCINIAaMEHEHHUE CIIUYEK, MolydyeHue 6enoro gocdopa u ero BocijaaMeHeHHe Ha BO3AyXe, ofydyeHue okcuaa gocdopa
(V).
43. KauectBeHHas peakuus Ha GocdaT-HoH.

Tema 6: odzpynna yanepoda (10 yacos)
Xapakrtepuctuka npeacrasureneit [V rpynmnsl anementoB. Yraepoa. Kucnopoansie coeaunenus yriepoaa. Kpemnuii u ero cBoiictBa. CunmkatHas
MIPOMBIIITIEHHOCTh. MUHEpabHbIE YI00peHusl.
[IpakTuueckas padora Ne4
«[Tomyuenne oxcuna yriepoaa (V1) u uzyuenue ero cBoicTB. PacriosHaBanue kapOOHATOBY.
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IIpaktuyeckas pabora NeS5
«MuHepanbHbIe yI00pEHUS.
JlemoHcTpaimu
44. AnnoTpornHbIe MOU(UKAIIMA YIIIEpO/Ia.
45. AKTUBUPOBaHHBIN yroJib. [lornomienne akTMBUPOBAHHBIM YTJIEM TTapoB Opoma.

46. TTosydenue u uccieoBaHue CBOICTB okcua yrieposa (1V), TylieHue miiaMeHu ¢ TIOMOIIBIO YTIICKHCIIOTO rasa.

47.T'opeHure Marausi B yrjeKuciIoOM rase.
48. KauecTBeHHAsl peaklys Ha YIIIEKUCIBIN Ta3.
49. Yriekuciplil Ta3 B Ta3UPOBaHHON BOJIE.
50. Peakniuu, 7eMOHCTPUPYIONTUE XUMUIECKIE CBOMCTBA YTOJLHOMN KUCIOTHI.
51. Kpemnuii. Kapu. [Ipuponnsie kprcTamibl KBapua.
52. TlonyueHne KpEMHHEBOW KUCIIOTHI, CHIIaHA.
JIaboparopHas paboTa
5. KauecTBeHHas peakiusi Ha YIJIEKUCIIbIN ra3 U KapOOHAT-UOH, pacrio3HaBaHHe KapOOHATOB.

Pazden 4. Memaannei (13 yacos)

Tema 7: O6wue ceolicmea memannos (4 yaca)

[TonoxeHrne MeTaIoB B Ieproaudeckoil cucteme. OCOOEHHOCTH CTpoeHUs MeTa/uioB. OO0mue crocoos! morydeHus: MeTauioB. CruiaBbl. XUMHUECKHUE

CBOMCTBA METAJVIOB. DIEKTPOXUMUYECKUHN Pl HAIIPSIKEHUSI METAILIOB.
JleMoHCTpaImn
53. Mojienu KpUCTAUIMYECKUAX PEIIETOK METAIUIOB.
54. O0pa31ibl METaUIOB U UX COCTUHCHUM.
55. Kosuteknust «MeTasuibl U CIUTaBbI».
56. ['opeHne MarHueBoM JICHTHI.
57. Peakuus mopoIka alloMUHHES ¢ H07I0M, JKele3a ¢ pacTBOPOM Cyib(ara MEeJIH.
58. O6pa3s1ibl CILUTaBOB.
59. BuneodunbM: «CrutaBbl ¥ UX TPUMEHEHUE.
JlaGoparopHas paboTa
6. M3ydeHue Gpu3NUECKUX CBONCTB METAJUIOB H CILIABOB.
7. PaccmoTtpeHue 00pa3lioB CIIJIaBOB.

Tema 8: Memannesi 2nasHbix u NoboYHbIX Nnod2pynn (9 yacos)
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Mertannsl — aneMenTsl [A rpynnel. Metannsl — aseMenTsl [IA rpynnst. XKectkocts Boasl. Metamibl — anemenTs! HHIA rpynnel. XKeneso kax
npenctaBuTeNb d-3neMeHToB. Koppo3ust MeTalioB, ee BUABI: XUMHUYECKas U JIEKTPOXUMHIYECKasl, CIOCOOBI 00pKObBI ¢ Kopposueid. [ToHsTue o
MeTtauryprud. [Ipou3BOJICTBO U MPUMEHEHUE YyT'yHA U CTaJIH.
[pakTudeckas padorta Ne6
«Pemmenne 3KCIIepUMEHTATBHBIX 33]1a9».
JlemoHcTpanmu
60. B3aumoieiicTBHE METAIOB ¢ HEMETAIIIAMHU.
61. Peakuuu Kamusi ¥ HATPHS C BOJOU.
62. Peakuus HaTpus C KOHIICHTPUPOBAHHOW CEPHON KUCIOTOM.
63. Peaknust OkCua KaJbIUs C BOJIOM.
64. berToBbIe QMIIBTPHI TSI OYUCTKH BOJBI, B TOM YHCIIE JIUIS YCTPAHEHUS KECTKOCTH BOJIBI.
65. DKCIIepUMEHTHI, IGMOHCTPUPYIOIINE OCHOBHBIC METO/IBI YCTPAHCHHSI )KECTKOCTH BOJIBI.
66. Jloxa3zaTenbCTBO MEXaHHYECKOW MTPOYHOCTH OKCHUHOMN TICHKH aTFOMIHHSL.
67. Peaxnus aroMuHUS ¢ OPOMOM, KHCIIOTAMH, IIEJI0YaMHU.
68. Kouteknus: « AITFOMHHHI.
69. KauecTBeHHbIE peaKkIiMy HAa HOHBI JKee3a.
70. ITpeBparieHre HOHOB Jee3a +2 B HOH XkeJe3a +3 Ha IpuMepe pa3pe3anHoro s0J0Ka U B TPOOMPKE HA IPUMEPE CBEIKEOCAKICHHOTO
rugpokcua xenesa (11).
JlaGoparopHas paboTa
8. OszHakomJieHHEe ¢ 00pa3laMu IPUPOTHBIX COSAUHEHUN KaIbIHs.
9. KadecTBeHHBIEC peaKIy HA HOHBI KaJIbIUs U Oapus.
10. O3nakomieHue ¢ oOpa3iiaMu aJTFOMUHHS U €T0 CIUIaBOB.
11. Peakiug aqroMUHUA C BOIOM.
12. CBoiicTBa OKCHJIOB ¥ THAPOKCUIOB ATIOMUHHUSL.
13. O3nakomieHHue ¢ oOpa3laMy YyryHa v CTaJIu.
14. Tlonyuenue u uccaemoBanue cBoUcTB ruapokcu o xemesa (11), (111).

Pa3den 5. O6wue ceedeHus 06 opeaHuU4YecKux coeduHeHusax (9 yacos)

Tema 9: Yanesodopoods! (5 yacos)

Bo3nukHoBeHUE U pa3sBUTHUC OpFaHH‘IGCKOﬁ XUMHUH. OCHOBHBIC ITOHSATHUS OpFaHquCKOﬁ XHMMHHU. KﬂaCCI/I(bHKaHHH YriieBO4OpOAOB. O6H_II/IG CBOMCTBA.

Kpatkas xapakrepuctrka ux kiaccoB. [IpenenbHbie yrieBoaopoasl — ankanbl. HenpenenbHbie yriaeBoopoabl — allKeHbl, alKuHbL. [IpupoaHbie
WCTOYHUKHU YTIEBOJOPOAOB.
JleMoHcTpau

71. ITpoayKThl M MaTepUaNbl OPraHUIECKOM XUMHUH.
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72. Tloptper A.M. Bytieposa.

73. Mopenu MOJIeKyJ YTIeBOIOPOJIOB U OPTaHUYECKUX COCTMHEHUI Pa3HbIX KIaCCOB.

74. Konmnekuusi: «HedTs 1 HEPTEIPOIYKTHD».

75. Ilosyuenue 3tusieHa.

76. B3aumoieiicTBre 3THIIEHA C OPOMHO BOJIOI M PacTBOPOM IIepMaHraHaTa KaJusl.

77. IlonyueHne aleTUIeHa, €ro TOPEeHUEe M B3aNMOACHCTBHE ¢ OPOMHOMN BOJIOM.
JlaGoparopHas paboTa

15. U3roToBieHre MOIeTeH MOJIEKYJ TPOCTEUIIIUX YTIIIEBOI0POIOB.

Tema 10: Kucnopodocodepxcauwjue op2aHuyeckue coeduHeHus (2 yaca)

Crnuptsl. KapOOHOBBIE KHUCTOTHI.
JeMoHcTparmu

78. CriupTocoaepKaiue KUIKOCTH: OJCKOJIOH, JICKapCTBEHHBIE MPenapaThl, aHTU(PHU3BI, TIUICPHH.

79. MoJienu MOJIEKYJT YTII€BOI0POIOB, METHIIOBOTO M 3TUIIOBOTO CITUPTOB.

80. 'opeHme ATUIOBOTO W MPOTIHIIOBOTO CITUPTOB.

81. OnbITHI, MOATBEPKTAIONINE XUMUYECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT. Peakius srepudukaIiy.
JlabopaTopHas pabota

16. KauecTBeHHas peakius Ha TJIMIICPUH.

Tema 11: buonozauyecKu eaxcHbie op2aHuYeckue coeduHeHus (Mupbl, 6enku, yenesoowl) (2 yaca)

JleMoHcTpaImu

82. [TonyyeHue MbuIa B pe3yibTaTe IMEITOYHOTO THIPOTIU3A KUPa.

83. Mozenb MOJIeKYIIbI OeliKa.
JlaboparopHas pabora

17. Tlony4yeHue MbllIa U3 CTEAPUHOBOM CBEYH.

18. KauecTBeHHas peakiys Ha Kpaxmadl.

19. KauecTBeHHas peakius Ha OelOK, JeHaTypaius Oenka.

20. "'opeHue mepcTsIHOM HUTH.

Pa3den 6. O606weHue Kypca xumuu 9 Kaacca (2 yaca)
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HJIaHI/IpyeMLIe pe3yJabTaThbl 0CBOCHUA yqeﬁﬂoro npeamera

JUYHOCTHBIE:

METANPEIMETHBIE:

JIM4HOCTHBIE PE3YNbTAaThl OTPAXKAIOT TOTOBHOCTH O0YUYaIOLIUXCS
PYKOBOJICTBOBATHCSI CHCTEMOM TIO3UTHUBHBIX IIEHHOCTHBIX
OPHUEHTALMI U PACIIMPEHUE ONBITA ACATEILHOCTH HAa €€ OCHOBE, B
TOM YHCJI€ B YACTH: 1) MaTpHOTUYECKOTO BOCIIUTAHMUS:
[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY U HayYHOMY HaCJIeJINI0, TOHUMAaHUS 3HAUYEHUS
XMUMHUYECKON HAyKU B KU3HU COBPEMEHHOTO O0IECTBa,
CIIOCOOHOCTH BJIAJIETh 1I0CTOBEPHON MH(pOpMalneil 0 IepeIoBbIX
JTOCTHIKEHHSIX U OTKPBITHIX MUPOBOM M OTCYECTBEHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U
o01ecTBa; 2) TpaXXJaHCKOTO BOCIIUTAHUS: TIPEICTABICHUS O
COLIMANIBHBIX HOPMaX U MpaBUjIaX MEXJINYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B
00IIIeCTBEHHO TMOJIE3HOM, YaeOHOMCCIIeIOBATEIBCKON, TBOPUECKOM
U APYTruX BUJAX JEATEIbHOCTH, TOTOBHOCTU K pa3HOOOpa3HOU
COBMECTHOM JI€ATEIbHOCTHU MPHU BHIMIOJIHEHUN YYEOHBIX,
M03HABATEIbHBIX 3a/1a4, BHIIOJTHEHUN XUMUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU Y4eOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOTIOHUMAaHHIO ¥ B3aUMOIIOMOIIY B IIPOIEcCce ITOM yueOHOU
JeSITEeNIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U
MOCTYIKU CBOUX TOBApUIICH C MO3UIIUU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYNKOB; 3)
LEHHOCTH HAyYHOTO MO3HAHUS: MUPOBO33PEHUYECKHIX
MIPEJCTAaBICHUN O BEIIECTBE M XMMUYECKON peaKIyH,
COOTBETCTBYIOLINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTaBIISIONINX OCHOBY JIJIsl TOHUMAaHUS CYIITHOCTU HAyYHOM
KapTUHBI MUPA, IPEJICTABICHHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX

B cocraBe MeTanpeaMeTHBIX Pe3yIbTaTOB BbACSIOT 3HAUYUMBIE 1151
(GbopMHpOBaHUS MUPOBO33PEHHUS OOLIEHAYYHbIE MTOHATHUS (3aKOH, TEOPHUS,
IPUHIINIL, TUIIOTE3a, PAaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYToe. ), KOTOpbIe
UCIIOJIb3YIOTCS] B €CTECTBEHHOHAYYHBIX YUEOHBIX IIpeIMeTaxX U MO3BOJIAIOT Ha
OCHOBE 3HAHUH U3 ATUX IPEIMETOB (POPMHUPOBATH NPEACTABICHUE O LEIOCTHON
Hay4YHOM KapTHUHE MHpa, U YHUBEpCaIbHbIE yuyeOHbIE NeHCTBUA (TI03HABATENbHBIE,
KOMMYHUKaTUBHbBIE, PETYISITUBHBIE), KOTOPbIE 00ECIeunBalOT (POPMUPOBAHUE
TFOTOBHOCTH K CaMOCTOSATEIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO YI€OHOI
JESTEIbHOCTH.

MeranpeameTHble pe3ynbTaThl OCBOCHHSI 00pa30BaTENbHON IPOTrPaMMBI 110
XMMHUU OTPAXKAIOT OBJIAJICHNE YHUBEPCAIbHBIMU [TO3HABATEIbHBIMU ACHCTBUAMH,
B TOM 4ucie: 1) 6a30Bble JOrHYecKue AEUCTBUSA: YMEHHE UCIIO0Ib30BATh MPUEMBI
JIOTMUYECKOTO MBILIUIEHHS P OCBOEHUH 3HAHUI: paCKpPBIBATh CMBICT XUMUYECKUX
HOHATHUH (BBIIENIATh UX XapaKTEePHbIE IPU3HAKH, YCTAaHABINBATH B3aMMOCBS3b C
JPYTUMH MIOHATHUSMU), UCTIOJIb30BaTh MOHATHS JJ1s1 OObSCHEHUS OTAEIbHbBIX
(haxToB U sIBJIEHUI, BBIOMPATh OCHOBAHUS U KPUTEPHUHU Ul KIacCU(UKALIH
XUMHUYECKHX BEIECTB U XUMUYECKUX PEAKIIUH, YCTAaHABIUBATh IPUUNHHO-
CJICZICTBEHHBIE CBSI3U MEK/Y 00bEKTaMHU U3y4EHUs], CTPOUTH JIOTMUECKHE
paccyxeHus (MHIyKTUBHBIE, 1€yKTUBHBIE, 10 aHAJIOI'MH), IPOBOJUTDH BBIBOIbI
U 3aKJII0YEHHS]; YMEHUE IPUMEHSTh B IIpoliecce MO3HAHMsI OHATHUSA (TIpeIMETHbIE
U METalpeMETHBIE), CHMBOJIMUYECKUE (3HAKOBbIE) MOJEIH, UCIIOIb3YEMbIE B
XUMUH, IPe0Opa30BbIBAThH MIUPOKO IPUMEHSIEMbIE B XUMUU MO/JICIIbHbIE
IPEICTaBICHUS — XMMUUYECKHH 3HaK (CMMBOJI 3JIEMEHTA), XUMHUUYEcKas popmyia 1
ypaBHEHHME XUMUYECKOH peakIK — Py pelieHNH y4eOHONI0O3HABATEIbHBIX 3a/1a4,
C Y4ETOM ITHX MOJIEIbHBIX NPEACTABIECHUH BBISBIIATh U XapaKTEpU30BaTh
CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX 00bEKTOB — XUMHUYECKUX BEILIECTB U
XMUMHUYECKHUX PeaKIfii, BBISBIATH O0IIKE 3aKOHOMEPHOCTH, TPUYHHHO-
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pa3BUTHUS IPUPO/IbI, B3aUMOCBS35X UEJIOBEKA C IPUPOIHOM
CpPEeNoil, O pOJIM XUMHUU B IMIO3HAHHUH 3TUX 3aKOHOMEPHOCTEM;
[103HABATEIbHBIX MOTUBOB, HAIIPABJIEHHBIX Ha MOJIy4YE€HHUE HOBBIX
3HAHUH 110 XUMHH, HEOOXOJMMBIX ISl 00bSICHEHHS HAOII0TaeMBIX
MIPOIIECCOB U SIBJICHHUH; TIO3HABATEIIbHON, HH(POPMAITHOHHON U
YUTATEIbCKOM KYJIbTYPbI, B TOM YHCJI€ HABBIKOB
CaMOCTOSITENIbHOM pa0dOThI ¢ yUEOHBIMU TEKCTaMH, CIIPABOYHOM
JIUTEPATypPOM, TOCTYIIHBIMU TEXHUYECKUMH CPEACTBAMU
MH(OPMAaLMOHHBIX TEXHOJIOTUI; HHTEpECca K 00YUEHHIO U
MO3HAHUIO, JIF0O03HATEIBHOCTH, FTOTOBHOCTH U CIIOCOOHOCTH K
camM000pa30BaHNIO, TPOEKTHOMN U UCCIIEI0BATEIbCKON
NEeSITEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBlIE€HHOCTU U
ypOBHS 00yueHus B JanbHelem; 4) GopMUPOBaHUS KyJIbTYpPbI
3/I0pPOBbS: OCO3HAHUS LIEHHOCTHU KU3HU, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKU Ha 3JJ0pOBBIN 00pa3
KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX
MpUBBIUEK (YIOTpeOIEeHUs alKOTroJisl, HAPKOTUKOB, KypEeHUSI),
HEOOXOMMOCTH COOTIOZCHUS TTpaBui 0€30MacHOCTH MPH
oOpaleHnH ¢ XMMUYECKHMMHU BEIIECTBAaMH B OBITY M peaIbHOM
KHU3HU; 5) TPyIOBOIO BOCIIUTAHMSI: HHTEPECA K IPAKTUYECKOMY
U3yUYEHHIO podeccuil U Tpyaa pa3IMuHOIO Poja, yBaXKEHUE K
TPYyAy U pe3yabTaTaM TPYILOBOU JAESATEIBHOCTH, B TOM YHCIIE HA
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHOTO BBIOOPA MHAUMBUIYAJIbHONW TPAEKTOPHH
IIPOJOJKEHHs 00pa30BaHuUs C yYETOM JINYHOCTHBIX MHTEPECOB U
CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX MHTEPECOB U
noTpeOHOCTEH, yCHemH o MpodecCuoOHaIbHON AEATEIbHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh a/lalTUPOBATHCS B
npoeccuoHanbHOU cpesie; 6) 3KOJIOrMUECKOro BOCIIUTaHUS:
HKOJIOTHYECKHU 11eJ1eCO00Pa3HOr0 OTHOIICHUS K IPUPOJE KaK
HCTOYHUKY JKU3HU Ha 3eMJIe, OCHOBE €€ CyLIECTBOBAHMSI,
MTOHMMAaHUS LIEHHOCTH 3/I0pPOBOT0O M 0€30MacHOro 00pasa )KU3HH,
OTBETCTBEHHOT'O0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U
MICUXUYECKOMY 37I0POBbIO, 0CO3HAHMSI IEHHOCTH COOIIIOICHUS
paBUJI 0€30MACHOT0 MOBEJCHUS TPU paboTe ¢ BEIIeCTBAMH, a

CJICZICTBEHHBIE CBSI3U M IPOTHUBOPEYHS B U3Y4aEMBIX MPOLIECCAX U SBICHUSAX; 2)
0a30BbIC UCCIIEAOBATEIILCKUE JICHCTBUA: YMEHHE UCTI0IB30BATh TIOCTABICHHBIE
BOIIPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI IS
(opMHUPOBAHMUS THIIOTE3HI 1O MMPOBEPKE MPABHIBLHOCTH BBICKa3bIBAEMBIX
CYXXJICHHI; TPHOOPETEHUE OTIBITA TI0 TUNIAHMPOBAHUIO, OPTaHU3AINN U
IPOBEICHUIO YICHUYECKUX SKCIIEPUMEHTOB: yMEHUE HAOIIOIATh 33 X00M
npoIiecca, CaMOCTOSITEILHO IPOTHO3UPOBATH €T0 Pe3yNIbTaT, (GOpMyIUpOBaTH
00001IeHNs ¥ BEIBOJIBI TIO PE3YJIbTATaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMUSA,
COCTaBIIATh OTUET O IpojesaHHON padoTe; 3) paboTa ¢ HHpoOpMaLel: yMEHNE
BBIOMPATh, AaHATM3UPOBATH M HHTEPIPETUPOBATH HHPOPMALIUIO PA3ITUIHBIX BHJIOB
¥ GOPM IpeCTaBICHHS, TIOTY9aeMyI0 U3 Pa3HbIX HCTOYHUKOB (Hay4HO-
HOTYJISIPHAS JINTEPATypa XUMUYIECKOTO COZEPIKaHuUs, CIIPABOYHBIE TOCOONH,
pecypcbl MHTEpHETa), KPUTHYECKH OLIEHUBATH IPOTUBOPEUHBYIO H
HEIOCTOBEPHYIO0 WHPOPMAIIHIO; YMEHUE TIPUMEHSITh PA3TUIHBIC METOIBI H
3arpockl IpU MOUCKe U 0TOOpe MH(OPMALIMK U COOTBETCTBYIOIIMX JAHHBIX,
HEOOXOIMMBIX JUIS BHITIOJTHEHHS YU€OHBIX M TO3HABATEIBHBIX 3a71a4
OTIpe/IeIEHHOTO TUTIA, IPUOOPETEHHE OTBITAa B OOJACTH WCTIOIB30BAHUS
MH(GOPMAMOHHOKOMMYHUKATUBHBIX TEXHOJIOTUH, OBIIaJICHUE KYJIbTYpOil
AKTUBHOTO UCMOJIb30BaHUS Pa3IMYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSITEITEHO
BBIOMPATh ONITUMAIIbHYIO (hOpMY TIpEACTABICHHS HHDOPMAITUU U
WUTIOCTPUPOBATH pellaeMble 3aa4i HECIOKHBIMU CXeMaMHU, TuarpaMMamu,
apyrumu popmamu rpaduKy U UX KOMOWHAITUSIMHA; YMEHHE HCII0JIb30BaTh U
aHAJIM3UPOBATH B Mpollecce yueOHOW U UCCIIe0BATEIbCKOM NeATEeIbHOCTH
UH(GOPMALIMIO O BIUSHUU TPOMBIIIJICHHOCTH, CETTLCKOTO X0341iCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPY)KAroIlllel MPUPOIHON CPebl;

155.5.5. YV oGyuaromerocs 0yayt chopMUpOBaHbI CIEAYIOIMINE YHUBEPCATbHBIE
KOMMYHHUKATUBHbBIC JISCTBHS: YMEHHE 33/1aBaTh BOIIPOCHI (B XOJI€ IMaIora u
(MnM) TUCKYCCHUM) TIO CYIIECTBY 00CYXAaeMOi TeMbl, GOPMYITHUPOBATH CBOU
MPEUIOKEHUSI OTHOCUTEIHHO BHITIOJHEHHUSI IPEATI0KEHHOM 3a/1auH;
MPUOOpPETEHHUE OIBITA MIPE3ECHTAIIMH PE3YIBTATOB BBITIOJHEHUS XUMUYECKOTO
JKCIIepUMEHTa (J1a0opaTOPHOTO OMBITA, JIAOOPATOPHOI PabOTHI MO UCCIIEIOBAHHIO
CBOICTB BEILIECTB, YUEOHOTO MPOEKTA); 3aMHTEPECOBAHHOCTh B COBMECTHOM €O
CBEPCTHHKAMH MO3HABATEILHON U UCCIIE0BATEIbCKOM IEATEIHbHOCTH MPU
pelLIeHUH BO3HUKAIOIIUX TPOOJIeM Ha OCHOBE y4ETa OOIIMX UHTEPECOB U
COTJIaCOBAHUS MO3UIHMH (00CYKIeHHs, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMBIY,
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TAKXKC B CUTyallUAgX, YI'POXKAOMUX 30J0POBbIO U JKU3HHU JHOI[Cﬁ; KoopauHanrsa COBMCCTHBIX HeﬁCTBHﬁ, ONPpCACIICHUEC KPUTCPHUCB 110 OLICHKC

CIOCOOHOCTH MPUMEHSATH 3HAHUS, TTOJTy4aeMble IPH U3Y4IECHUH Ka4eCTBa BBIIIOJHEHHOH paboThI U JApyrue);

XUMHUH, U PELICHHS 3a]1a4, CBSI3AHHBIX C OKPYKAIOLLIEH 155.5.6. Y obyuatomerocs 0yayT chopMHpPOBaHBI CIICAYIONINE YHUBEPCAIBHBIE
IIPUPOIHOM CPEIOH, MOBBIIIEHUS YPOBHS 3KOJOTHUECKOU peryJasaTUBHBIE IEHCTBHS: YMEHUE CAMOCTOSTEIBHO ONIPEAEIATD LU
KYJIbTYpPbI, 0CO3HaHUS TJI00aIbHOTO XapaKTepa KOOI MUECKUX JESITeNIbHOCTH, IJITAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATH U IIPU

npo0OJieM U MyTel UX PEeIeHHs MOCPEACTBOM METOA0B XUMUH; HE00X0IMMOCTH KOPPEKTHPOBAThH CBOIO AEATEIbLHOCTD, BEIOWpaTh HanboJee
9KOJIOTMYECKOT0 MBIIUIEHUS, YMEHUSI PYKOBOACTBOBATLCS UM B 3 QeKTHBHBIE CTTOCOOBI pelIeHus yUeOHbIX U MIO3HABATEIbHBIX 33/1ad,
ITI03HABATEIbHOW, KOMMYHUKATUBHOM M COLUAIILHON IIPAKTUKE. CaMOCTOSITEJIBHO COCTABJISATh UM KOPPEKTUPOBATH MPEJI0KEHHBIN allTOPUTM

JeMCTBUI NpHU BBINOIHEHNH 3aJJaHUM ¢ yYETOM TMOJIy4Y€HUsI HOBBIX 3HAaHUM 00
M3y4aeMbIX 00BEKTax — BELIECTBAX U PEAKIMSIX, OLIEHUBATh COOTBETCTBUE
IIOJIy4E€HHOTO pe3yJIbTaTa 3asBJICHHOW LENH; YMEHHUE UCIIOJIb30BATh U
AQHAJIM3UPOBATh KOHTEKCTHI, IIPEIaracMble B YCIIOBUU 3aJaHU.

IIpexMeTHbIE pe3yJIbTATHI.

8 kiacc IpeaMeTHBIMM pe3yJibTaATAMM OCBOCHUS BBITYCKHUKAMH OCHOBHOM IIKOJIBI TPOT'PAMMBI 110 XUMHH SIBJISIOTCS
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMHUUECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh
(oHOpOIHAS M HEOJHOPOIHAS ), BAICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U MOJIEKYJISIpHAsl Macca, KOJIMYEeCTBO BEIIeCTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10JIs1 XUMUYECKOT0 AJIEMEHTA B COEMHEHUH, MOJIAPHBIA 00BEM, OKCH/I, KUCIIOTAa, OCHOBAHUE, COJIb, NEKTPOOTPHUIIATEILHOCTh, CTETIEHb
OKHCJICHUS, XUMUYECKasi peaKiysl, KilacCu(uKalus peakiyii: peakliuy COeTUHEHMs], pEaKIUU Pa3JIo’KEeHUs, PeaKIM1 3aMelleHus], peaklui oOMeHa,
9K30- ¥ SHJIOTEPMHUYECKHE PEaKIUH, TeIJIOBON APPEKT peaklnu, 1Ipo aToMa, JIEKTPOHHBIH CJI0W aTOMa, aTOMHasi OpOUTalb, pauyc aToMma,
XMUMHYECKas CBA3b, MOJISIPHAS U HEMOJsIpHAs KOBAJICHTHAs CBA3b, HIOHHAS CBSI3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBasi 10Ji4 BellecTBa (IMpOIeHTHAs
KOHLIEHTpALIKsA) B PACTBOPE; MILTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUN U IPUMEHSATH 3TU MOHITUS IIPH OMUCAHUH BEIIECTB U UX
MIPEeBPALIEHUI; UCIIOIb30BaTh XUMHUUECKYIO CUMBOJIMKY JJIsl COCTaBIeHUS! (JOPMYJI BEIIECTB U yPaBHEHUN XUMUYECKUX PEAKIIil; ONpeaesaTh
BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCTMHEHHSX, CTETICHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, IPUHAITICKHOCTD BEILIECTB K
onpeaenéHHOMY KJIacCy COeMHEHHM 1o popMynaM, BUI XUMUUYECKOH CBS3U (KOBaJIGHTHAs! M MIOHHAs) B HEOPTraHUMYECKUX COSAMHEHUSX; PACKPBIBATh
cmbicn [lepuoanueckoro 3akona J[.1. MenaeneeBa: AeMOHCTPUPOBATh MOHUMAHKE MEPHONUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX AIEMEHTOB OT
ux nonoxenus B [lepuonndeckoii cucteme, 3aKOHOB COXPaHEHHUSI MACChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHA
ABorajipo, OMUCHIBaTh U XapaKTepu30BaTh Ta0MMuHy0 Gopmy [leproaudeckoii CUCTEMbI XUMUYECKUX AIEMEHTOB: Pa3IMyaTh MOHSATHUS «TJIaBHAS
noarpynna (Arpynmna)» u «nobdounas noarpynna (brpynmna)», Manbie u OONbIIHE TEPUOIbI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIe UMEIOTCS B TaOIHIIe
«Ilepuoanueckast cucreMa xumMudeckux 3nneMeHToB J.M. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS] aTOMOB XMMUYECKUX 3JIEMEHTO B
(cocraB u 3apsia sapa, oOIee YUCIO JIEKTPOHOB U paclpeieNieHHue UX MO IEKTPOHHBIM CJI0sIM); KJIacCu(PUIUPOBATh XUMUYECKHE PIIEMEHTHI,
HEOpPraHMYeCKHe BEIIECTBA, XUMHUUECKHUE PEAKIUH (IO YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIECTB, MO TEMIIOBOMY dPPEKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMHUECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPXKAas ONMUCAHHIE TPUMEPAMU MOJIEKYISPHBIX
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YPaBHEHUI COOTBETCTBYIOIIMX XMMUYECKUX PEAKLUI; IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTH IIPOTCKAHUA XUMHUUYCCKUX HpeBpameHHﬁ B Ppa3JIMYHBIX YCIOBHUAX; BEBIYHUCIATL OTHOCUTCIIbHYIO MOJICKYJIIPDHYIO U MOJIAPHYIO MACChBL
BEIIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 10 (opMyIie COSTMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI 110
YPaBHEHHIO XMMHYECKOW PEaKLWH; IPUMEHATh OCHOBHBIE OTIEPAIIMY MBICIIUTEIILHON ACATEIBHOCTH — aHAIN3 U CHHTE3, CPaBHEHHE, 00001IeHIE,
cucremMaTrmu3sanuro, KJIaCCI/I(l)I/IKaIII/IIO, BBIABJICHHUC NTPUYHUHHOCICACTBCHHBIX CBSI3EH — AT U3y4YCHUA CBOMCTB BCIIICCTB U XUMHNYCCKUX pCaKIII/If/'I,
€CTECTBEHHOHAy4YHbI€ METO/1bl I03HAHUS — HAONI0/IEHNE, U3MEPEHNE, MOJICITUPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICIICHHBIN); C1€10BaTh IpaBUIamM
MOJIL30BaHMSI XUMUYECKOH MOCYI0H 1 1a00paTOPHBIM 000pyIOBAaHHEM, a TAK)KE MPaBUIIaM OOpaIIeHNUs C BEIIECTBAMU B COOTBETCTBHHU C
HHCTPYKIUSMH TI0 BBITOJHEHHIO JA00PATOPHBIX XUMHUYECKUX OTIBITOB TI0 TIOJIYYCHUIO B COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPO/Ia U KHCIOPOa),
MIPUTOTOBJIEHUIO PACTBOPOB C OMPENEIEHHON MAaCCOBOM J10JI€ paCTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH U MMPOBOJIUTH XUMUUYECKHUE IKCTICPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT C MTOMOIIBIO HHANKATOPOB (JTaKkMyC, GeHOI(PTATIEUH, METUIIOPAHK U JAPYTHUE).

9 kiacc

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHUH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE
BEIIECTBO, BAJICHTHOCTb, AEKTPOOTPUIIATEILHOCTb, CTENIEHb OKUCICHUSI, XUMHUECKasl peaKiis, XMMUUecKasl CBsI3b, TEIIOBOU 3 (eKT peakiuu, MoJib,
MOJISIPHBIN 00BEM, pacTBOP, NEKTPOJIUTHI, HEAJIEKTPOIIUTHI, IEKTPOIUTHUECKAs JUCCOLMAINS, pEaKIIMd HOHHOTO 0OMeHa, KaTaJau3aTop, XMMUYecKoe
paBHOBecHe, 0OpaTHUMble M HEOOpAaTUMBbIE PEAKIUH, OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIICHHE U
BOCCTaHOBJIEHHUE, aJUIOTPOTHS, aM(DOTEPHOCTh, XUMHUECKasi CBA3b (KOBaJIEHTHAs!, HIOHHASI, METAJNTNYeCKas ), KpUCTAJUTHUECKas PeléTKa, KOppo3us
METaJIJIOB, CIIJIaBbl, CKOPOCTh XUMUYECKOU peakiuu, npeaeabHo nomycrumast konuentpauus [1/1K BemecTsa; numocTpupoBath B3aUMOCBSI3b
OCHOBHBIX XUMHUYECKUX IMOHATHA U IPUMEHATHITH MMOHATHS [IPU ONMCAHUU BEIIECTB U X MIPEBPAILECHHI; NCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JUJISI
cocTaBiieHus1 GOopMyJ BEIIECTB U yPaBHEHUN XUMUYECKUX PEAKI[Uil; ONpeAessaTh BAJIEHTHOCTb U CTENEHb OKUCICHHUSI XUMUYECKHUX 3JIEMEHTOB B
COEIMHEHUSX Pa3IMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K OMPEAeIEHHOMY KIacCy COeIMHEHU o ¢popMynaM, BUI XUMUUYECKON CBA3H
(KoBajieHTHAas, HOHHAs, METAJUINYECKasl) B HEOPraHUUECKUX COCTUHEHUX, 3apsil HOHA 110 XUMUYEeCKOi (popmyrie, XapakTep cpelibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAUHEHUN, THUI KPUCTAIUIMYECKOM PEeIIETKH KOHKPETHOTO BEIIECTBA; paCKpbIBaTh cMbIci [lepuoanueckoro 3akona 1. 1.
MenzeneeBa 1 IeMOHCTPUPOBATH €r0 IOHUMaHUE: OMUCHIBATh U XapaKTepHU30BaTh TabnuuHyto popmy Ileproauueckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB: pPa3IMyaTh MOHATHUS «TJIaBHAs noArpynna (Arpymnmna)» u «nobounas noarpynna (brpymnma)y, Mansie u 00JblIne MEPUOIbI, COOTHOCUTH
0003Ha4YeHUsI, KOTOPHIE UMEIOTCS B IEPUOAUUECKOM TalIHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMUYECKHX AJIEMEHTOB (COCTaB U
3apsj siapa, o011ee YUCio AMMEKTPOHOB U paclpeiesieHUe UX M0 JIEKTPOHHBIM CIIOSIM), 0OBSACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHUU CBOICTB
AJIEMEHTOB M X COCIUHEHHUIA B Mpe/ieaX MaJlbIX IEPUOJIOB U TJIABHBIX MOATPYIII ¢ Y4ETOM CTPOCHHUS UX aTOMOB; KJIACCU(PHUIIUPOBATH XUMHUUYECKUE
AJIEMEHTHI, HEOPraHMYeCKHUEe BEIIECTBa, XMMHUECKUE PEAKINH (II0 YUCITY U COCTaBYy yYacCTBYIOIIMX B PEAKIIUU BEIIECTB, M0 TeIIOBOMY 3(h(deKTy, Mo
W3MEHEHUIO CTEMEeHEeH OKUCIECHUSI XUMUYECKHIX 3JIEMEHTOB); XapaKTepH30BaTh (OMUCHIBAThH) OOIINE U CHeH(PHUUIEeCKUe XUMUUECKHUE CBOMCTBA PO CTHIX
U CJIOKHBIX BEIIECTB, OATBEPK/1ast OMUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX M1 MOHHBIX YPaBHEHU COOTBETCTBYIOLIMX XUMUUYECKUX PEAKLIU;
COCTaBIISATh YPaBHEHHUSI DJIEKTPOIUTHUECKOHN AUCCOLMALIMN KUCIOT, MIeJI0Yeil U coliel, MOTHbIE U COKPAIEHHBIE YPAaBHEHUS PEaKIHii HOHHOTO 0OMeHa,
YpaBHEHUS PEaKLUid, MOATBEPKIAIOIINX CYLIECTBOBAaHUE N'€HETUUECKON CBSI3U MEXKAY BEIIECTBAMH PA3JIMUHBIX KJIACCOB; PACKPhIBATh CYIIHOCTb
OKHUCJIUTEILHOBOCCTAHOBHUTEIBHBIX PEAKIIUi TIOCPEICTBOM COCTABICHHS SIEKTPOHHOTO OanaHca ATHX peakluid; MPOrHO3UPOBATh CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTH IPOTEKAHUS XUMHUECKUX MTPEBPAIICHUI B Pa3IUYHBIX YCIOBUSX; BBIYUCIATH OTHOCUTEIBHYIO
MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA 10 (GopMysie COeAMHEHUS, MaCCOBYIO JIOJIIO BEILIECTBA B
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pacTBope, IPOBOAUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON peakIuy; cOOII01aTh MpaBUIIa MOJIb30BaHUS XUMHUECKOU MOCYI0M 1 J1aOOpaTOPHBIM
00opyZ0BaHUEM, a TAK)KE MpaBUIIa OOPAIICHNUs C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIMSMH IO BBITIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIIBITOB
10 HOJIYYEHHUIO U COOMPAHUIO Ia3000pa3HbIX BEIIECTB (aMMHAaKa U YrIIEKHCIOro Ta3a); IPOBOANUTH PEAKIUH, TIOATBEPKIAIOIIUE KaYeCTBEHHBIN COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPUAOPOMU, HOH I, KapOoHaT, ocdar, cunukar, cyinb(ar, THIPOKCHINOHBI, KATHOHBI
aMMOHMSI ¥ MOHBI U3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOILIME B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BELIECTB; IPUMEHSATh OCHOBHBIE ONlEpalluu
MBICJIUTEIbHOMN AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE, 0000LIEHIE, CUCTEMATU3AIIUIO, BbISBICHUE IPUYMHHO CJIEICTBEHHBIX CBA3EH — AJs
M3Y4EHHUS CBOMCTB BELIECTB U XMMHUECKUX PEAKLUi, ECTECTBEHHOHAYYHbIE METO/IbI I03HAHUS — HAOII0/IEHUE, U3MEPEHHE, MOJIEIIUPOBAHUE,
AKCIEPUMEHT (pEabHbI U MBICIEHHBIN).
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TemaTn4eckoe IJIAHUPOBAHHUEC ¢ YKA3AHUEM KOJINIECTBA YaC0B, OTBOAUMBIX HA 0OCBOCHUE KaKI0il TeMbI. 8 kiaacc

Ne
n/n | HazBanmue pa3neioB, TeM

KoaunuecTrBO
4acoB

1 Bsenenue

34

2 BemectBa 1 XuMu4eckue sIBI€HUS € TO3UIMI aTOMHO-MOJIEKYJIIPHOTO YYEHHUS

Tema 1. Xumudeckue 3JIEeMEHTHI U BEIIECTBA B CBET€ aTOMHO-MOJICKYJISIPHOTO yueHus (9 )
Tema 2. Xumudeckue peakiuu. 3aK0H COXpaHEHHUSI MacChl M SHepruu. (7 4acos.)

Tema 3. Metoasl u3ydeHus: XumuH. (2 gaca)

Tewma 4. BemnectBa B okpyXkaroliei Hac pupojie U TeXHUKe. (6 4acoB)

Tewma 5. Tlonsarue o razax. Bo3ayx. Kucnopoa. ['openue (74acos).

Tema 6. OcHOBHBIE KJIacChl HEOpraHudeckux coenuHeHui (11 yacos).

42

3 XUMHYECKUE 3JICMEHTHI, BEIIeCTBA U XUMUICCKUE PEaKIMU B CBETE JICKTPOHHOU TeOpUn
Tema 7. Ctpoenue atoma (3 yaca)

Tewma 8.Ileproanyeckuii 3aKoH (4 yaca).

Tema 9. Ctpoenue BemecTBa (4 4acoB)

Tema 10. XuMuueckne peakiui B CBETE AICKTPOHHOU TeopuH (4 vaca).

Tema 11. Bogopon - poxkaromiuii By U SHEpTHIO (3 yaca).

Tewma 12. I'asorens! (5 yacoB) +2 4 00001ICHNE

23

HUTOro

68

2.2. TemaTn4ueckoe INJIAHUPOBAHHUE C YKA3aHHEM KOJUIECTBA YaCOB, OTBOJAUMBIX HA OCBOCHHUE Ka)KI0il TeMbl. 9 Kjacc

Ne
n/n | Hazsanue pasaesios, Tem

Konunuecrso
yacoB

1 HOBTOpCHI/Ie OCHOBHBIX BOIIPOCOB U3 KypcCa 8 kimacca

2 XHUMHUUYECKHUE pE€aKlM U 3aKOHOMCPHOCTH HUX MPOTCKAHUA
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Ne Konunuectso
n/n | Ha3Banue pa3neiioB, TeM yacos
3 Teopust ANEKTPOTUTUYECKON AUCCOLIUALNN 11
4 OO01mmas XxapakTepruCcTUKa HEMETAIIIIOB 3

5 [Toarpynma KUCJIOpoaa v €e TUITHYHBIC MPEJICTABUTEIH 7

6 [Moarpynma a3ota ¥ ee TUITUYHBIC TIPEICTABUTEIIN 7

7 [Toarpynma yriepoaa 7

8 OOGrue cBO#CTBa METAILIOB 4

9 MeTtauibl TJIaBHBIX M IOOOYHBIX TOTPYIIIT 9
10 | VYrIeBoIopOIbI 5
11 | Kucnopomocoaepskaiiue OpraHnaecKue CoOeTMHeHNUS 2
12 | BHOJOTMYECKH BaKHBbIC OPraHUYECKUE COCTUHCHUS 2
13 | OOGoOuienue mo Kypcy 9 kiacca 2

WUToro: 66u.
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