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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IeNAX, oO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE IPEIMETHOE COAEpPKAHUE, IPETyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE 110 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XUMUH, ONPEAEISAET KOIMUECTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 TIOCIEeI0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3CH, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00YJaroIUXCs, OMpeaessieT BO3MOXKXHOCTH PEAMETa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IPEJCTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUM BEIECTB B MPHUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYeT peaau3ali BO3MOXHOCTEM M camMopa3BUTHS U (OpMUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArioM B (pOpMHUPOBaHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMUMHMH 00€CIeUMBAIOTCS CHElM(UKON comepx aHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00yYaromKUMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPTaHWYECKOH XUMHH U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona kK e€ mzydeHuro. CopepaHHe CKJIQIbIBACTCSI U3 CHUCTEMbI MOHSATUH O XMMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS] W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHME MpOrpaMMbl IO XHMHUHU CIOCOOCTBYET (DOPMHUPOBAHHMIO IPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B Hayke. M3ydyeHne xummun
OPOUCXOJUT C TMPUBJICYEHUEM 3HAHUM M3 paHee U3YYCHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «Dusuka. 7 Kjiacc.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
NPUOOIIEHNHN K HAyYHBIM METO/1aM [MO3HAHUS IPU U3YYEHHUH BEIIECTB U XUMUYECKUX peakluil, B
(GopMHpOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIBCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BEIIeCTBAMU B [TOBCETHEBHOM KU3HHU.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO pEIIEHUH, CIOCOOHOM aganTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIBHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HaHUS,
(bopMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecreueHne YCJIOBHH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaIOMIMMUCS OTIBITa
pa3HOOOpa3HON JeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBICHUS OKPYXKAIOIIErOo MHUpA, UCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpenbl;



— pa3BHUTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaisieT 136 yaco: B 8 kimacce — 68 yacoB (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeulecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass (popmyrna. BaneHTHOCTP aTOMOB XHMHYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, MacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMyraM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XUMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKh. 3aKOH
COXpaHEHMsI MacChl BEIIEeCTB. XumMudeckue ypaBHeHus. Knaccuduxanus XUMUYECKUX peakiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJ0M, MpaBWiIaMu paboOThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abopaTopHBIM OO0OpYIOBAaHUEM, M3y4YEHHE U ONHcaHuEe (DU3HUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATIEHHE W KOHJICHCAIIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEHOM MPOBOJIOKH, B3aMMOJECICTBHE Mela ¢ KUCIOTOM) SIBIIEHUH, HaOII01eH e
W ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (), usydenme crocoOoB
pa3zieneHus CMecei: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILISALINS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pe3ynbTaTOB MPOBEAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUs MAacCChl, CO3JaHuE
MojieIe MOeKy (IIapOCTePIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoja — 3J€MEHT W IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcunel. Ilpumenenue xucnopoga. CrocoObl TMONYYEHHS KHCIOpOJa B JlabopaTopuul U
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/ia.

TemmoBoit A(PeKT XUMHUYECKONW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakiuu. TOIMIMBO: yrojilb M METaH. 3arps3HEHUE BO3AyXa, YCUJIIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemecTBO. HaxoxaeHue Bojgopona B MPHUPOJE,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MomnsipHblii 00bEM ra30B. PacuéTsl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHeie u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTtBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NpUpOIHBIX Boa. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyueHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa xucinot. @usndyeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W MpEKpallleHus ropeHus (moxkapa), 03HaKOMIICHUE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEAOBaHUE OOPA3I[0OB HEOPTaHMUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuuii HEUTpalIu3alk, MOJYyYEHUEe HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHYECKAs CBA3b. OKUCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yroT aM(OTepHbIE OKCUBI U THUIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIa U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKd U npakTuku. Jl. 1. Mennenees — y4€Hbll U IPpaKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenenp  okucieHusi.  OKHCIUTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakLuil (TOpeHue, peakliuu pas3jiokKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAyYHBIX IOHATUH, TaKk U IOHSATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUISL OT/AEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIHJ, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPDHOCTM B HW3MEHEHHHM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBSA3M. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. llomarme o XxumuueckoM paBHOBecHH. DakKTOpbI, BIHSIOIIME HA CKOPOCTH
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHON peakuuu. COocCTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHS MPOTEKaHHUSA peakMii HOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLecca AUCCOLUALIN
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeIUHEHUS

OOmass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (pU3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KHUCIOTa, XHMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3NYeCKue CBOWMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKUE M XUMHUYECKHE CBOHCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit KucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. Haxoxaenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETIICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWEe B Tpupone, Qusuveckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHasl peakuusi HA MOHBI aMMOHHS. A30THasi KUCJIOTa, €€ MOIy4YeHue,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIeH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. lMcmonb3zoBaHue ¢ochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupose.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00ANILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN dPQeKT. YTOoNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TlepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAaK O COEIUHEHMSX yriepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTHYCCKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o0 okcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTENBHBIX MaTEPUAIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolue (pU3N4YecKue U XUMHUYECKHE CBOMCTBA T'aJOr€HOB U MX COECJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH W HaOINoJleHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BHUJIEOMATEPHAIIOB), 00pa3liaMu a30THBHIX M POCHOPHBIX YA0OpEHHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KAueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-nOH U HU3Y4YeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTUBOras3a, NoJdy4eHue, COOMpaHue, pacro3HaBaHUe
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJJIbl U UX COCIUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBS3b M METAJUIMYECKAs KPHUCTAIIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCHU]IBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U Kaliblusa. BaxkHenme coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUE B mpupozae. Ousnyeckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpO€HHUE aToOMa, HaXxoXJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalbllUs, aIIOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCH/IA IIMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomis Mpu XUMUYECKHX OXOTax H
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasIoB (CTEKIIO, CIUIABBI METAJIIOB, MIOJTMMEPHBIC MAaTEPUATIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIH[, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpPUCTA/UIMYECKas pEHI€TKa, CIUIaBbl, (U3MYCCKHE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbLI 110 XHMMHHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE PE3yIbTaThl OCBOSHUS MTPOrPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs JOCTUTAIOTCS
B Xoj¢ 0Oyd4eHUsI XUMUHU B €IUHCTBE y4eOHOW M BOCHHMTATEIHHOU JIEATEIHHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMA POCCUUCKUMHU COLIMOKYJIBTYPHBIMU UM JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU,
NPUHATHIMU B OOILIECTBE IMpaBWJIaMU M HOPMaMU TOBEIEHUS U CIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIM3AINH 00Y4aIOIIHUXCS.

JIn4HOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTH O0YYAIOIIUXCS PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMH U PACIIMPEHHUE ONbITAa JIEATEILHOCTH Ha €€ OCHOBE, B TOM
YHClie B YaCTH:

1) naTPpHOTHYECKOTO BOCIIUTAHHUSI:

LIEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY W HAYYHOMY
HacJIeAWI0, TMOHUMAHHUS 3HAYCHUS XUMHUYECKOW HAyKM B JKHM3HHM COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BIAJETh JOCTOBEpHOM HHQOpMAIME O NEPeIOBBIX JOCTHKEHUAX U OTKPBITHIX
MHPOBOM U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAayUHBIX 3HAHUSX 00 YCTpOICTBE MUpa U
o011ecTBa;

2) rpasKIaHCKOr0 BOCTIMTAHUSI:

MPEJICTABICHUS] O COLMANbHBIX HOPMax M MpaBWIaX MEXJIUNYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIeIOBATENIbCKOM, TBOPUECKOW MW  JIPYTrUX BHJAAX JIEATEITBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOM COBMECTHOM [EATETLHOCTH TPHU BBIMOTHEHUU Y4YEOHBIX, IMO3HABATENbHBIX 3ajad,
BBITIOTHEHUN XHUMHUYECKUX OSKCIIEPUMEHTOB, CO3[aHUU YUeOHBIX TMPOEKTOB, CTPEMIICHUS K
B3aMMOINOHMMAHUIO W B3aMMOIIOMOIIM B TMpollecce d3ToiM Y4eOHOH JesITeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE MOBEICHHE W TOCTYIKH CBOUX TOBAPHUIIEH C MO3WIIMM HPABCTBEHHBIX M IMPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA !

MHUPOBO33PEHUECKHUE MPEACTABICHUS O BEIIECTBE M XMMUYECKOW PEaKlUu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO pa3BUTUSl HAyKH M COCTaBIIIONIME OCHOBY JUJIi MOHUMAHHUS CYUIHOCTH
HAay4YHOW KapTUHBI MHpa, TMPEJCTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJIHI,
B3aMMOCBS35IX YEJIOBEKA C MPUPOJIHOM CPEIOH, O POJIM XMMUU B ITO3HAHUH ITUX 3aKOHOMEPHOCTEN;

MO3HABATE/IbHbIE MOTHBBI, HAlNpPABJICHHbIE HAa TMOJYYEHHUE HOBBIX 3HAHMM 1O XUMUH,
HeoOXoMuMBbIE IS  OOBSICHEHHsS HAOMIOJaeMbIX TPOIECCOB U SBICHUH, TO3HABATENbHOM,
MH(POPMAIIMOHHON M YHUTATEIbCKOW KYJIBTYPBI, B TOM YHCJI€ HAaBBIKOB CaAMOCTOATEIHLHON pPabOTHI C
y4eOHBIMA TEKCTaMH, CIPABOYHOW JIUTEPATYpPOH, JOCTYMHBIMH TEXHUUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHUH;

UHTEpec K OOYYeHHI0 W TO3HAHWIO, IF0003HATENLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM00Opa30BaHUIO, TPOCKTHONH M HCCIEIOBATEILCKOW JEATENHPHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJIEHHOCTH M YPOBHS 0OY4YEeHUS B JaIbHEHIIIEM;

4) popMHupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHUE IEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3JI0POBbIO, YCTAHOBKHU Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHHUE MOCJIEICTBUN U HEMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
QJIKOTOJIs, HAPKOTHKOB, KYpPEHHWs), HEOOXOAUMOCTH COONIOJCHUS TIpaBui O€30MacHOCTH TIpH
oOpalleHuu ¢ XUMUYECKIMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:



MHTEpEC K MPaKTUUECKOMY U3Y4EHHUIO Tpodeccuil U Tpya pa3IuyHOIo poja, yBaXKeHUE K TPy1y
U pe3yibTaTaM TPYLOBOH JEATEIbHOCTH, B TOM YHUCJIE HA OCHOBE IIPUMEHEHUS NPEIMETHBIX 3HAHUU
[0 XMMHHU, OCO3HAHHBIA BHIOOp MHIMBUAYAJIBHOU TPACKTOPUH MPOJOIKEHUS 00pa30BaHUs C YIETOM
JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHHM, OOILECTBEHHBIX HHTEPECOB M HOTPEOHOCTEH,
yClenHo npodeccuoHaNnbHOM JEeATEIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, TI'OTOBHOCTbH
alanTHPOBATHCS B MPO(EeCCHOHANBHOM cpee;

6) 9KOJIOrNY€ECKOT0 BOCTIUTAHUS:

HKOJIOTUYECKU 11€JIeCO00pa3HOe OTHOLICHHE K IMPHUPOJE KAaK HCTOYHHUKY JXKU3HU Ha 3emie,
OCHOBE €€ CyIEeCTBOBAHUSA, MOHMMAHUE LIEHHOCTH 3J0pOBOro M 0e30macHOro obpasa >XHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3MUECKOMY U NCUXMYECKOMY 3A0POBBIO, OCO3HAHUE
LEHHOCTH COOJIOEHUS MpaBWJI OE30MacHOr0 MOBEIACHUSA MpH padoTe C BEIIECTBAMM, a TAKXKE B
CUTYalLUsX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJEH;

CIOCOOHOCTH NPUMEHSATh 3HAHMSA, MOJyyaeMble NPU HM3YYEHUM XMMUH, JIJIs PELIeHUs 3ajad,
CBA3AHHBIX C OKPY’KAIOIEW NMPUPOJHOM CPENOH, IS ITOBBIIIEHUS YPOBHS YKOJIOTMYECKON KYJIbTYpHI,
OCO3HaHHUS TJI00aJIbHOIO XapaKTepa IKOJIOTMYECKUX MpOoOJIeM U IMyTeH WX pelIeHHs MOCPEACTBOM
METOJI0OB XMMHH, SKOJIOIMYECKOIO MBIIIJIEHUS, YMEHUS PYKOBOACTBOBATHCA MM B II03HABATEJIBHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe wMeranpeaMETHBIX pPE3YyJIbTAaTOB BBIACIAIOT 3HAYUMBIE I (HOPMUPOBAHHUS
MHUPOBO33pEHUsl OOIlEHAY4YHble MOHATUSA (3aKOH, TEOpHs, NPUHIMI, THUIOTe3a, (aKT, CHUCTEMA,
IpoIecc, HKCHEPUMEHT U JIPYroe.), KOTOpble MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IperMeTax U IMO3BOJISIIOT HAa OCHOBE 3HAHUM M3 3THUX MPEAMETOB (POpMHpPOBATH IMPEICTABICHHUE O
LIEJIOCTHOM HaydyHOM KapTHUHE Mupa, U YHHUBEpcajbHble YyueOHbIE NEHCTBUS (IIO3HABATENbHBIC,
KOMMYHHUKATHBHbBIC, PEryJIATUBHBIE), KOTOpble oOO0ecrnednBaoT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBIECHUIO YUeOHON JEATEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble Jlornueckue AeicTBHsA:

YMEHUS UCIOJIB30BAaTh MPUEMBI JIOTUYECKOIO MBIIUICHUS IIPU OCBOCHHMM 3HAHUM: PAaCKPbIBATH
CMBICI XMMHUUYECKUX TOHATUMN (BBIIEIATh UX XapaKTEpHbIE NPU3HAKH, YCTAHABINBATH B3aUMOCBS3b C
JOPYTMMHU TIOHATUSMHU), UCHOJB30BaTh MOHATHS IS OOBSICHEHHS OTIENbHBIX (DAaKTOB M SIBJICHMIA,
BBIOMpATh OCHOBAHMSI W KPUTEPUHU Ul KIACCU(PUKALUU XUMUYECKHMX BEIIECTB M XUMHUYECKHX
peakiMii, yCTaHaBJIMBATh MPHUYUHHO-CIEJACTBEHHBIE CBSA3M MEXAYy OOBEKTaMHU H3y4YEeHHsS, CTPOHUTH
JIOTHUECKUE DPACCYXKACHUS (MHAYKTHUBHBIE, JAEJYKTUBHBIC, I10 aHAJOTHH), JelaThb BBIBOABI U
3aKJIIOYEHUS;

yMEHHE MPUMEHATh B TMpollecce MO3HAHUS MOHATHUS (IIPeAMETHbIE U MeTalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HWCHOJIb3yeMble B XUMHH, HpeoOpa3oBbIBATh IIHPOKO
NpPUMEHSIEMbIE B XHUMHMU MOJIEIbHbBIE TNPEACTABICHUS — XHUMHMYECKHH 3HaK (CHMMBOJI 3JIEMEHTa),
Xxumuueckas (Gopmysa U ypaBHEHHE XMMHUECKON peaklMH — MpU PEelIeHNH y4eOHO-I103HaBATEIbHBIX
3a/1a4, ¢ y4€TOM AITHUX MOJEIBHBIX IPEICTaBICHUN BBIABIATH M XapaKT€PU30BATH CYIIECTBEHHBIE
MPU3HAKH U3Y4YaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUECKUX PEAKIIMi, BBISBIATH OOIINE
3aKOHOMEPHOCTH, MPUYMHHO-CIEIACTBEHHBIC CBSI3M M INPOTUBOPEUMsS B H3Y4aeMbIX IpoOLEccax U
SBJICHUSX.

Ba3oBble uccienoBarejabLcKue NeicCTBUA .

YMEHHUE UCIO0JIB30BATh IIOCTABJIICHHBIE BOIIPOCH! B KAYECTBE UHCTPYMEHTA IIO3HAHUSA, a TAKXKE B
KayecTBE OCHOBBI ISl (DOPMUPOBAHMS TUIOTE3bl 1O MPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUMH;



MpUOOpETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPTaHU3allMd M TPOBEICHUI0 YUEHHYECKUX
HKCHEPUMEHTOB, yMEHHE HaONI0/aTh 3a XOJOM IIPOIEcca, CAMOCTOSTENBHO NPOTHO3UPOBATH €ro
pe3yabTar, (HopMyaHpoBaTh OOOOIIEHHS M BBIBOABI IO pE3yJbTaTaM IPOBEAEHHOTO OIIbITA,
UCCIIEIOBaHMs, COCTABIIATh OTUET O MPOJIeNIaHHOM pabdoTe.

Pa6ora ¢ nundopmanmeii:

YMEHHE BBIOMPATH, aHATU3UPOBATH M WHTEPIPETHPOBATH MHPOPMAIUIO PA3TUYHBIX BUJIOB H
¢dopM mpencTaBieHUs, MOMYyYaeMyI0 M3 pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJApHAs JHUTEparypa
XUMHUYECKOTO COJIepKaHMsI, CIIPAaBOYHbIE MOcoOus, pecypchl VHTepHEeTa), KpUTHYECKH OIICHUBATH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMAIHIO;

YMEHHUE MPHUMEHATh Pa3IMYHbIE METOABl M 3alpOChl MPH MOUCKE M O0TOOpe MHpOpMAaNUU H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JUIS BBIOJHEHUS YYE€OHBIX W TMO3HABATEIIBHBIX 3a/1a4
onpeAenéHHOr0 TUIA, NpPUOOpEeTeHHe ombiTa B 00JACTU HUCIHOJIB30BaHUA HH(OPMALIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJAJEHUE KYyJIbTYpOl AaKTHBHOTO HCIIOJIb30BAHUS Pa3IHMUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSATEIBHO BBIOMPATh ONTUMAIBHYIO (POPMY TpeACTaBICHUST UHPOPMALIUU
U WJUIIOCTPUPOBATh pellaeMble 3aJaud HECIOXKHBIMM CXEMaMH, AMarpaMMaMu, Ipyrumu (opMamu
rpaguK U UX KOMOUHAIIUSMH,

YMEHHE UCIOJIb30BaTh M AaHAIM3HPOBaTH B TMpolecce Yy4eOHOW U HCCieI0BaTeNIbCKON
NESTeTbHOCTH MH()OPMAIMIO O BIMSHUN IMPOMBIIIJICHHOCTH, CEIIbCKOTO XO3SHCTBA M TPaHCIOpTa Ha
COCTOSIHME OKPY’KaIOLIEH MPUPOTHON CpeJIbl.

KoMMyHnKaTHBHBIC yHUBEpPCaAJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHS 3aJjaBaTh BOIPOCH! (B XOA€ auaiora M (W) JUCKYCCHM) MO CYILECTBY 0OCyKaaeMoit
TeMbI, (POPMYITHPOBATH CBOU MPEIOKEHUSI OTHOCUTEIHHO BHITIOJHEHMSI MPEATIOKEHHOM 3a/1a4;

YMEHHS TPECTABIATh MOTYYEHHbIE PE3YyJIbTaThl MO3HABATEIbHON AESITEITbHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTax; JeJaTh MPE3EHTALMI0 PE3YyJIbTAaTOB BBITOJIHEHUS XUMUYECKOIO 3KCIEPUMEHTA
(;mabopaTopHOro ombiTa, Ja00paTOpHON padOTHI MO HCCIEAOBAHUIO CBOICTB BEIIECTB, Y4e€OHOIO
MIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM I103HaBaTElIbHOW U
HCCIIEIOBATENLCKON JIEATENHbHOCTH MPHU PEIICHWH BO3HHUKAIOIIMX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX
WHTEPECOB M COTJIACOBAHMS TMO3UIMK (0OCYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD»,
KOOpJUHAIIUSI COBMECTHBIX JIEHCTBUM, ONpPENEICHNE KPUTEPUEB MO OIEHKE KAaueCTBAa BBHIMOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHble yHUBepPcaAJIbHbIE YUeOHbIE 1eliCTBHA:

YMEHUE CaMOCTOSITEIIbHO OIpPEACNATh LETu JEATeIbHOCTH, IUIAHUPOBAaTh, OCYILECTBIATD,
KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESTENbHOCTh, BBIOMpATh Haunboiee
s dexTuBHBIC CITOCOOBI pelieHus y4eOHbIX U MO3HABATENBHBIX 3a71a4, CAMOCTOSTEIHHO COCTAaBIISAThH
WM KOPPEKTUPOBATh MPEJIOKEHHBIN aNrOpUTM JEUCTBUI TMpHU BBINOTHEHUU 3aJaHUNl C Yy4ETOM
MOJIyYE€HUsI HOBBIX 3HAHUUW 00 H3y4yaeMbIX OOBEKTaX — BEHIECTBAX M PEaKIUAX, OIICHUBATH
COOTBETCTBHE IMOJIYUEHHOTO pe3yJibTaTa 3asBICHHOMN LI, YMEHHE HCIOIb30BaTh U aHAJIU3UPOBATH
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUH 3aJaHHM.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe TmpeaMETHBIX pE3yNbTAaTOB IO OCBOGHHUIO  0O0S3aTENBHOIO  COJEpIKaHu,
YCTAQaHOBJICHHOTO  JaHHOW  (emepasibHOM  pabodeid  NPOrpaMMOM,  BBIICTSIOT:  OCBOCHHBIC
0o0Oy4aroIMMUCS HayuyHble 3HAHUSA, YMEHHS U CIIOCOOBI JEUCTBUM, crienupuyecKkue Ui IpeaMeTHON
obmactu «XUMHUS», BUIBI JACATEILHOCTH TIO TOJTYYCHHIO HOBOTO 3HAHUS, €Tr0 WHTEPIPETAIHH,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIlUsX.



K xoH1y o0y4yenus B 8 kiacce npeaMeTHbIEe pe3yabTaThl HA 06a30BOM YPOBHE JIOJKHBI OTPaXkaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMMYECKHX IIOHATHH: aToOM, MOJIEKYJIa, XUMHYECKHU
AJIEMEHT, IPOCTOE BELIECTBO, CIOXHOE BELIECTBO, CMECh (OAHOPOJHAs M HEOAHOPOJHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEUIECTBA,
MOJIb, MOJIIPHAsl Macca, MaccoBasi 10JIs1 XMMHUYECKOTO 3JIEMEHTa B COCJUHEHUH, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTA, OCHOBaHME, COJIb, AJIEKTPOOTPHIIATEIILHOCTD, CTEIIEHbh OKUCIICHUS,
XUMUAYECKass peaKluus, KIAaCCU(PHUKAIMS pEaKIUi: pPEaKUUd COCIUHEHHS, pPEeaKuu
pa3oKeHus, peakluy 3aMEelIeHUs, peakMl oOMEHa, 3K30- U 3HJOTEPMUUYECKHE PeaKluy,
TeIuI0BOH 3((eKT peakuuu, SAPO aToMa, HIEKTPOHHBINA CIIOM aroma, aTOMHas OopOWTalb,
paauyc aToMa, XMMHUYECKas CBs3b, MOJSPHAs M HEMOJSPHAs KOBAJIECHTHAs CBA3b, MOHHAA
CBsI3b, HOH, KATUOH, aHHOH, PacTBOP, MaccoBast 10151 BelllecTBa (IPOLICHTHAs KOHIIEHTPALH)
B PacTBOpE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U NPUMEHATH 3TH NOHSATUSA
IIPY OIIMCAHMHM BEILECTB U UX IPEBPAICHUN;

HCIO0JIb30BaTh XUMHUYECKYI0 CHUMBOJIHUKY JUIsl COCTaBJI€HHUsS (HOPMYJ BELIECTB M YpaBHEHUU
XUMHYECKHUX PEaKLIM;

ONpEAEATh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OHHApHBIX COEIMHEHUSX, CTENEHb
OKHMCJICHMS 3JEMEHTOB B OMHApHBIX COCIMHEHMAX, MPUHAJUIEKHOCTh BEILECTB K
onpeneaEHHOMY KJIacCy COeAMHEHUH 110 GopMyiaM, BUJ XUMHUYECKOUN CBSI3H (KOBAJICHTHAS U
MOHHAs) B HEOPTraHUUECKUX COCIUHEHMSIX;

packpsiBaTh cmbica [lepumonmueckoro 3akona JI. M. MeHnzaeneeBa: AeMOHCTPUpPOBAThH
MOHUMaHUE MEePUOJUYECKONM 3aBUCHMOCTH CBONCTB XHMHUYECKUX JJIEMEHTOB OT UX
nosio’keHus B lleproanueckoil cucreMe, 3aKOHOB COXPAHEHHS MACChI BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaipo;

OIUCBIBATh M XapaKTepH30BaTh TabanuHyo popmy Ileproguueckoil CUCTEMbl XUMHUECKUX
3JIEMEHTOB: Pa3/IN4aTh MOHATHUS «IJIaBHAs MOArpymmna (A-rpymmna)» u «mododHas noJarpymnmna
(b-rpymnmna)», mManble U O0JIbIINE MEPUOJbI, COOTHOCUTh 0003HAYEHMSI, KOTOPbIE UMEIOTCS B
tabiuue «llepuoguueckas cucrema xumudeckux osnemeHtoB JI. W. MenneneeBa» c
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMUYECKHUX 3JEMEHTOB (COCTaB M 3apsij
A7pa, 00Iee YUCIIO HIEKTPOHOB U PACHIPEeNIEeHHE UX MO AIEKTPOHHBIM CIIOSIM);
KJaccu(UIUPOBaTh XUMHUYECKHE DSJIEMEHTBHl, HEOPraHWYEeCKHE BEIIeCTBA, XHMUYECKHE
peakiuu (1Mo YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIULIOBOMY 3D (DeKTy);
XapaKTepu30BaTh (OMHUCHIBATh) OOIIMEe XUMUYECKHUE CBOMCTBA BELIECTB PAa3UYHBIX KJIACCOB,
MOATBEP)KJas OMNHMCAHWE MpPUMEpaMU MOJEKYJISAPHBIX YpPaBHEHHIl COOTBETCTBYIOILIUX
XUMHYECKUX PEAKIINI;

IIPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 33aBUCUMOCTHM OT HMX Kade€CTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUH B PAa3JIMUHbIX YCIOBUSIX;

BBIYMCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYFO MAacChl BEIIECTB, MACCOBYIO JIOJIIO
XMMHUYECKOI0 3JIEMEHTa M0 (OpMyJie COEIUHEHUs, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKIui;

IPUMEHATh OCHOBHBIE OIEpallMM MBICIUTEIBHON JAEATEIbHOCTH — aHAlW3 M CHHTES,
CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIMI0, KIACCH(PHUKAINIO, BBISIBICHUE IPUYUHHO-
-CIICICTBCHHBIX CBA3€H — I WM3Yy4CHHMs CBOMCTB BEIIECTB M XUMHUYECKUX DPEAKLHUU,



€CTeCTBEHHO-HAyUYHBbIC METOJBI TO3HAaHUS — HAOJIOJCHUE, HM3MEpPEHHE, MOJCIHpPOBAHME,
SKCIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

ClleZIoBaTh ~ MpaBHJaM  MOJb30BaHHMS  XHMHUYECKOH  TOCyloi W J1a0OpaTOpHBIM
o0opymoBaHUEM, a TakKe TpaBUiIaM OOpalleHHs C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TI0 BBIOJHEHHUIO JTa0OPATOPHBIX XUMHYECKUX OIBITOB IO TOIYYCHHUIO U
cOOMpaHMIO Ta3000pa3HBIX BEUIECTB (BOIOPO/Ia U KUCIOPO/Ia), IPUTOTOBJICHUIO PACTBOPOB C
ONpeACIEHHON MAacCOBOM J0JIEM PAacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATH W IMPOBOJUTH
XUMHYECKHE IKCTICPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IMIEIOYECH U KUCIIOT C MIOMOIIBIO
WHJIUKATOPOB (J1Takmyc, (heHoadTaIeuH, METHIIOPAHK U IPYTHE).

K xoHiy o0y4yenus B 9 kiacce nmpeIMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATUN: XHMHUYECKUH JJIEMEHT, aToM,
MOJIEKYJa, MOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
ANEKTPOOTPHULATEIbHOCTh, CTEIEHb OKHCIEHUS, XUMHUUYECKas peakuus, XUMUYECKasl CBA3b,
TEIUIOBOM  A(PQeKT peakuuu, MOJb, MOJSPHBIM 00BEM, pacTBOp, OSIEKTPOIUTHI,
HEDJIGKTPOJIUTHI,  AJNEKTPOJIUTHYECKAs  JUCCOIMAIMS, PEaKkIud HOHHOTO  OOMeHa,
KaTaJn3aTtop, XHUMHYECKOE paBHOBECHE, OOpaTuMble M  HEOOpaTHMbBIE pPEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH, OKHCIUTENb, BOCCTAHOBUTEb, OKHCIEHUE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM()OTEpPHOCTh, XUMUYECKas CBsA3b (KOBAJICHTHAs, MOHHAs,
METaJlJI4ecKasi), KpHUCTaUIMYecKas pemérka, KOppo3us METauIoB, CIIaBbl, CKOPOCTb
XUMHUYECKOHN peaKkLnu, IpeaeabHo aomyctumas koHnenTpanus [IJIK BemecTsa;
WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U NIPUMEHATH 3TH NOHATHSA
IIPY OIMCAHUM BEILECTB M UX MPEBPAIICHU;

UCIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JJISi COCTaBJIEHHs (JOpPMYJ BELIECTB M YpaBHEHUIl
XUMHYECKUX PEAKIIUI;

OIIPEAEIATh BAJIEHTHOCTb M CTENEHb OKHMCIEHUS XMMHMUYECKHX JJIEMEHTOB B COCIUHEHMSIX
Pa3IMYHOIO COCTaBa, MPUHAIJIEHKHOCTh BEIIECTB K ONpPENEIEHHOMY KJIACCy COEAMHEHUN MO
¢dopmynaM, BHJ XHMMHYECKOH CBs3M (KOBaJeHTHAas, MOHHAas, MeETaJJIMYecKasi) B
HEOPraHMYeCKUX COEAMHEHUSX, 3apsA] MOHA MO XUMHUYECKOW (opmyse, XapakTep cpelsl B
BOJHBIX pPACTBOPAX HEOPraHUYECKUX COEJAMHEHUHN, TUN KPUCTAIIMUECKON pEIIETKU
KOHKPETHOTO BEIECTBA;

packpsiBaTh cMbich [leprnonnueckoro 3akona J[. M. MenaeneeBa U 1eMOHCTPUPOBATH €T0
MMOHMMAaHME: OINHUCHIBaTh U XapaKTepu3oBaTh TabnuuHyo ¢opmy [leproauueckoit cucteMsl
XUMUYECKUX OHJIEMEHTOB: pa3liMyaTh TMOHATUSA «TJaBHas mnoAarpynna (A-rpynma)» u
«mobounast mnoarpynna (b-rpynma)», Mamble M OOJbIIME TMEPHOABI, COOTHOCHUTH
0003HAaUYEHUsI, KOTOpblE HMEIOTCI B IMEPUOAUYECKOM  TabnMie, C  YHUCIOBBIMHU
XapaKTepUCTHUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sijipa, olriee
YHUCIO DJEKTPOHOB M pacIpelesieHHe UX IO AJIEKTPOHHBIM CJI0AM), OOBSICHATH OO0IIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOWMCTB AJIEMEHTOB U MX COEIMHEHHUH B IIpelenax MaJlbIX
[IEPUOJIOB U INIABHBIX MOATPYIII ¢ Y4ETOM CTPOCHUS UX ATOMOB;

KJacCcu(UIUPOBaTh XUMHUYECKHE 3JIEMEHTBhl, HEOPraHWYECKHEe BEIIEeCTBA, XUMHUYECKUE
peakuu (1o YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIUHU BEILIECTB, MO TEIIOBOMY 3(PQeKTy,
10 U3MEHEHHIO CTETIeHEN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTEepPU30BaTh (OMKUCHIBATH) OOIIHE M CTICU(PUICCKAEC XMMUIECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BELIECTB, NOATBEP)KIAAs ONUCAHWE IPUMEpPaMU MOJEKYJSIPHBIX W HOHHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;



COCTAaBJIATh YPAaBHEHUS BJIEKTPOJUTHUYECKOM AMCCOLMALMM KHUCIOT, ILIEJIOYE M COJeH,
MOJTHBIC M COKpAIIEHHBIE YpaBHEHUS pEaKIMii HMOHHOTO OOMEHa, ypaBHEHHS pPEaKIIHi,
MOATBEPKIAIOIINX CYIIECTBOBAHUE T'C€HETHMYECKOW CBSI3M MEXIY BEUIECTBAMH Pa3IUYHBIX
KJIaCcCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCJIHMTEJIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN  MOCPEACTBOM
COCTaBJICHHS SJIEKTPOHHOTO OanaHca ITUX PEaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B PAa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMEHTa 1Mo (opMylie COeTUHEHHUsI, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMHYECKOUN peaKIny;

coOJIOAaTh MpaBUiia MOJb30BAHUS XMMHUUECKON MOCYAON U TaOOpaTOPHBIM 000PYyI0BaHHEM,
a TakkKe IMpaBWiIa OOpalleHHs C BEUIECTBAMH B COOTBETCTBHM C HHCTPYKLIHUSAMH IO
BBITIOJIHEHUIO JTA0OPATOPHBIX XHUMHYECKHUX OIBITOB 10 TIOJYYCHHI0O M COOMpaHUIO
ra3000pa3HbIX BEHIECTB (aAMMHUAKA U YTIIEKUCIIOTO ra3a);

MPOBOJIUTH PEAKIMH, TOJATBEPKIAIONINE KAYECTBEHHBIM COCTaB pPa3jUYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPHI-, OpOMHI-, HOAU-, KapOOoHaT-, hocdar-, CUIHKAT-,
cynabdar-, THUIPOKCHI-UOHBI, KATHOHbl aMMOHHUS U HOHBl M3YYEHHBIX METAJUIOB,
MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAllMM MBICIUTEIIBHON JIEITEIBHOCTH — AaHAJIU3 W CHHTE3,
cpaBHEHUE, 0000IIeHre, CHCTEeMAaTH3alluI0, BBIABICHUE MPUYMHHO-CIIEACTBEHHBIX CBS3EH —
JUTST U3YYEHUSI CBOWMCTB BEHIECTB MU XMMHUYECKUX PEAKIUH, €CTeCTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOACHWE, HW3MEpEeHUe, MOJCIMPOBAHME, JKCIEPUMEHT (pealbHbIi Hu
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BertectBa 1 xumudeckue 15 1 bubnunoreka LIOK

' peaxImu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 8 1 bubnunorexa LIOK

' U COJISX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

HWroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/n P Kontpoabnsie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znen 1. BeniecTBO U XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yrirydiieHre 3HaHUN 5 1 bubnnoreka [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnnorexa [HOK
' peaknuii https://m.edso0.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOLUAIIHS. 3 1 1 bubnuoteka [JOK
' XUMUYECKUE peakllui B PaCTBOPAX https://m.edso00.ru/7f41a636
Hroro no pasneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHUS
91 OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX 4 1 bubnmnorexa [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' PymisL. 6P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XapaKTePUCTHKA XUMHYECKIX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61as xapakTepuCTHKa XUMUYECKUX bubnmoreka [JOK
24 8 1 2
anemeHToB |VA-rpynmel. Yriaepon u https://m.edso0.ru/7f41a636
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KPEMHUN U UX COCIUHEHUS

Hroro no pazaeny 25
Pasznea 3. Merajliibl M X COeTHHEHHUS
. bu6mmoreka [IOK
3.1 Obmue cBoHCTSa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxxuele MeTauibl 1 UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B JKU3HH YeJI0BEKA 3 Bubmorexa ITOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo paszneny 3
PesepBHOE BpeMs 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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