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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (enepabHOU
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIUU MPENOIaBaHus Y4eOHOTrO MpeaMeTa
«Xumusi» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUSI M Pa3BUTUA OOYYalOIIUXCS CPEACTBAMHM Y4YeOHOro IpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, ONPEAEISAET KOJIUYECTBEHHbBIE
U KayeCTBEHHbIE XapPaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEMYI0 I0CIIE0BaTeIbHOCTh
U3YyUYEHUS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSA3€H, JOIMKH y4eOHOIro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuxcs, onpeaessieT BO3SMOXHOCTH TpeaMeTa JUis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI NMpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysbTaraM 00yYeHHs XUMHUU
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEJIbHOM
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YYEOHOIO COJIepIKaHusl.

3HaHUEe XUMUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €0
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPUPOJIE, O MyTSIX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3ydyeHne Xxumuu:

CHOCOOCTBYET peaju3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATelIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaKk M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMHUPOBAHUU
€CTECTBEHHO--HAayYHON TPaMOTHOCTH 00yUaroIINXCs;

CHoCcOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTMYeckoe oOpa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O0OECIEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aganTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKU XMMHUU Ha ONPEIeTIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00yYaroIKUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX IIOHATUN OPTraHUYECKOW XUMHH.

CtpykTypa copepxaHusl MporpaMMbl MO XMMHH c(HOpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
nonxona k e€ mzyudeHuro. CopaepxaHue CKJIQJbIBACTCSI U3 CUCTEMbI MOHATHI O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTaHM30BaHbl II0 NPUHIUIYY IIOCIENOBATEIBHOTO Pa3BUTUs 3HAHWN Ha OCHOBE
TEOPETUYECKUX NPEACTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHsI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— Mpe/CTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCA HA OCHOBE OSMIIMPHUYECKHU IIOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIUU OOBACHEHHsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTY4YEHHS U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydueHne xumun
OPOMCXOOUT C TMPUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 kinaccel» U «PU3uKa. 7 KJI1accy.

[Tpu u3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHIH OCHOB XUMHUECKOW HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3a7aya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMMUYECKMX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
IPUOOILIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IIPU U3YUYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpPOBAaHMM W Pa3BUTUM [103HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
[IO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI Ba)XHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CUCTEeMaTHYecKoe MpHoOIIeHHue oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOAaM  IO3HAHUA,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;

— ofecrieueHue YCJIOBMM, CHOCOOCTBYIOLIMX MPHOOPETEHHI0 OOYy4YaloIIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIS Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHWBATh SIBICHUS OKPY’XKAIOIIETO0 MHUpA, MUCHONb3Yys 3HAHUS U
OMbIT, TOJY4YEHHbIE IPU HM3YUYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pELIIEHUU MpodiaeM B
MTOBCETHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— (popMupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLICHUH, MOHUMAaHUs IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YUYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO01miee Ynciio 4acoB, OTBEACHHBIX IS M3YYCHUS XMMUU HA YPOBHE OCHOBHOT'O OOIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

COAEPXAHUE OBYUYEHUSA

8 KJIACC

IlepBoHayabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HM 4YelOBEKa. XMMHS B CUCTEME Hayk. Tema u
BeulecTBa. dusnueckue cBoWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MMo3HaHus B XUMuUU. YucTele BemecTBa U cmecu. CrnocoObl pa3/ieieHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX OJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAS MOJICKYJIsipHas
Macca. MaccoBas 7105151 XMMHUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmoCBA3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IHHUI] BemecTBa. PacuéTsl o ¢popmMynaM XUMUYECKUX COSTUHEHHA.

dusnueckue U XUMHUYECKUE SBIEHMs. XHMHYECKass peakuus U e€ NpHU3HaKU. 3aKOH
COXpPaHEHMs Macchl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XUMHUUECKUX peakLuui
(coenMHEHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHMHUYECKOW MOCYya0H, mpaBuiaaMu paboOThl B j1abopaTopuu U NMpUEMaMU
oOpamieHus ¢ 1a0opaTOpHBIM 00OpYy/IOBaHHMEM, HM3YUYEHHUE U OINUCaHHE (U3UYECKUX CBOWUCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM01eHne Pu3nueckuX (TIaBjIeHUE BOCKA, TasHUE JIb/A,
pacThpaHue caxapa B CTyIKe, KMUIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IPOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) SIBIeHUH, HabIoaeHne
U ONHUCAaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakiuil (paszjokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM coiu Mmenu (), usyuenme crocoGoB
pas3jielieHuss CMeced: ¢ MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHUE, AUCTHILIALMA,
xpomarorpadus, TNpOBEJEHHE OUYUCTKU T[OBAapEHHOW COJM, HAOJIOJEHHE U ONHCAHHE
pe3yJIbTaTOB IMPOBEIEHUS OIBbITA, HUTIOCTPUPYIONMIETO 3aKOH COXpPAHEHHS MacChl, CO3/IaHueE
MoJIeNIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskueiilue npeacTaBuTe/IM HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 31€MEHT M IIPOCTOE BEILIECTBO.
Haxoxnenue kucinopoja B mpupojae, Gu3nyecKkue U XMMUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrocoObl MMOJydeHHs KHCIOpoJa B Jlaboparopuu U
IpoMBIIIIEHHOCTH. KpyroBopot kucinopona B mpupoge. O30H — ajutoTporHas MOJU(pHUKAIHS
KHCIIOpO/a.

TemoBoil 3(dexT XuMHUUECKONW peakIUH, TEePMOXMMHUYECKHUE YpaBHEHUS, 3K30- H
SHAOTEpPMUYECKHE peakuuu. TOomauBo: yroib M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO AP deKTa, pa3pyLIeHHe 030HOBOTO CIIOS.



Bonmopon — »snemeHT M mpoctoe BemecTBO. HaxoxaeHuwe Bogopona B MNPUPOJE,
bu3HUYeCcCKre U XUMUYIECKHE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI oyueHus. KucioTer u comnu.

MoutsipHbIii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputTenb. PactBopbl. HacklimeHueie u
HEHACBIILIEHHBIE PacTBOpPbL. PacTBOpUMOCTH BelIeCcTB B Boje. MaccoBas 10 BelEeCTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHus. Poiab pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopot Bojbsl B mpupoje. 3arpsisHEHUE MPUPOAHBIX BojA. OXpaHa M OYHCTKA
MPUPOAHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHuid. Oxcuapl. Knaccudukamus OKCHIOB:
coneoOpa3yroriue (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIC) U HeconeoOpasyomue. Homenknatypa
OKCcHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydueHue OKkCuaoB.

OcHoBanus. Kiaccudukanust ocHoBaHWU: WIENOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenkinatypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OcCHOBaHMM. [lomyueHue
OCHOBAHHI.

Kucnorsl. Knaccudukanus xucinor. Homenknarypa kucinor. @u3nuecKkue ¥ XUMHUUECKUE
cBoiicTBa kucioT. Pan akrusnoctu metauios H. H. bekerosa. [lonyyenue Kucuor.

Comu. Homenknatypa cosieid. @u3znueckue U XUMU4Yeckne cBoiictBa coiei. llomyuenue
COJIICHi.

I'eneTnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuit IKcnepumenm:

KauyeCTBEHHOE OMpeeNieHue COJepKaHusl KUCIOpPOoJa B BO3AyXe, MOIyYeHHE, COOMpaHHE,
pacrio3HaBaHUE W HM3YyYECHHME CBOMCTB KHUCJIOPOJa, HAOJIOJEHHUE B3aUMOJEHCTBUSI BELIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHHUS M IPEKpAIICHUsI TOpeHus (MoXkapa), 03HAKOMIJICHHE C
oOpa3lilaMu OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOjOpojaa (TopeHue), B3amMojeicTBHe Bogopoma ¢ okcumom memu (I1)
(BO3MOXHO HCTIOJIb30BaHUE BUCOMATEPUATIOB), HAOIIOACHHE 00pPa3IOB BEMIECTB KOJIUYECTBOM
1 Monb, uccaeaoBaHNE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [J0JIEM PacTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljamMHu (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIB30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMUYHBIX KIJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPAaCKM WHIMKATOPOB B PAcTBOpAaX KUCIOT W IIEJIOYEH, M3ydeHUe
B3anmojeiictBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeTajllaMH,
peakuuMii HEUTpaIM3alMM, I[OJyYEHUE HEpPACTBOPUMBIX OCHOBAHWUHM, BBITECHEHHE OJHOIO
MeTaJljla JPYTUM U3 pacTBOPA COJIM, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «Baxnenmue
KJIACChl HEOPTaHUYECKUX COEAUHEHHIN.

Ilepuoauueckuii 3axoH u Ilepuoanueckasi cucrema xumMudeckux diementos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasl CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KiIAacCH(PHUKAIUA XUMHUYECKHX dJeMeHTOB. [loHsATHe o Tpymmax
CXOJHBIX JIEMEHTOB (IIIETTOYHBIC U IETIOYHO3EMETbHBIE METAIUIbI, TaJOTEHBI, MHEPTHBIC Ta3bl).
DNEMEHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUBI U THUIPOKCU/IBL.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMu4eckux saemeHtoB J[. .
MenneneeBa. Koporkonepuognas u JuiMHHONepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux dsiemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HUECKH CMBICT
MOPSAAKOBOTO HOMEpa, HOMEPOB NEPUOIA U IPYIIIBI AJIEMEHTA.



Ctpoenne aromoB. CoctaB aroMHbIX snep. MW3otombl. InekTpoHbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX dIeMeHTOB [leproauieckoll CUCTEMBI
. W. MeHnneneeBa. XapakTepUCTUKAa XHMHUYECKOTO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINAM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cuCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKU U npakTuku. J1. 1. MenaeneeB — y4€HbI U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJCHCTBHE THUIIPOKCHIA
[IMHKA C pacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHUS).

Mescnpeomemmnuie ceazu

Peanuzanus MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 8 KJIacCe€ OCYIIECTBIISICTCS
4yepe3 WCIOIb30BAaHUE KaK OOIIUX €CTeCTBEHHO--HAyYHBIX TMOHSATHA, TaK W IOHSATHH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/IEIIbHBIX PEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.

OO0mue ecTecTBEHHO--HAYYHBIC TMOHATUSA: HAay4YHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCICPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®u3nka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYyJa, SJIEKTPUUECKUN 3apsl, BEIIeCTBO, TeJ0, O0bEM, arperaTHOe
COCTOSIHME BEIeCTBa, ra3, (U3WYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHMs, KOCMOC, TUIAHETHI,
383151, ComHIle.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumMuueckux ssemeHtos 1. H.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX TMEPHOMOB, KaHs, KaIblHUs W WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B [leproanueckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THUNBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THMNA KPHUCTAIUTMYECKOW PEMIETKH W BUJA XUMHUYECKON
CBSI3H.

Knaccudukanus ¥ HOMEHKIAaTypa HEOPTaHUYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUYECKUX PEAKIUN MO Pa3IMYHBIM MpPU3HAaKaM (TI0 YHCIYy U COCTaBYy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEMIOBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO yYaCTHIO KaTalu3aropa). JK30- U
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUSI.



[TonsiTie 0 CKOpOCTH XMMHUYECKOW peakiuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peaknusx. [loHATHE O TOMOTEHHBIX M TETEepPOreHHBIX peakmusx. [loHsTHe o
karanuze. llonarne o XxumuueckoM paBHOBecuU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pPeaKIMU U OJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YpPaBHEHHM OKHCIIHUTEIbHO--BOCCTAHOBUTENIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHHsI peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUN U COJIEH B CBETE
MpEJCTaBICHU 00 SIEKTPOIMTUYECKON aucconuaiui. KadecTBeHHbIE peakIMud Ha HOHBI.
[TonsTHE O THIPONIHN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METa/UIOB M HeMmeTa/uioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPH3HAKK NMPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHEe, peaKluu pas3iokKEeHUs, COCAUHEHUS),
pacrmo3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pElIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/ibl U X coeJUHEHHSA

OOmass xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeTaulaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHash KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelye Xi10puabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYeckue cBoiicTBa. OKCHIBI cepbl Kak
MPEICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKHUE peakiuH,
JeXale B OCHOBE MPOMBILIUIEHHOTO croco0a MoidydyeHus cepHod Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCTIOTHI, KaueCTBEHHAs peakius Ha cyib(ar-uoH. Haxoxnenue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKAIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALICHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UYECKue Hu
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndeckue 1 XuMHUIECKHe



CBOWCTBA, MoylydeHue 1 npumeHeHue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMmeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuid. XUMHU4ecKoe 3arpsi3HEHHE OKpY’Karolleld Cpeibl COeAMHEHUSMH a30Ta (KUCIIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHs. YTIEPOJ, alUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictra. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux pU3M4YecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKUE MPOOJIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoxaa (1V),
TUIOTE3a TII00aJBHOTO TOTEIUICHHs KiIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHHe U mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIriepoja
(MeTaH, 3TaH, ATWJICH, AalETUJIEH, 3TAaHOJI, IJMLEPHH, YyKCycHas kuciora). I[IpupoaHsie
UCTOYHUKU YIJIE€BOJOPOAOB (yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJy4€HHE MU NpPHUMEHEHHE.
Coenunenus kpemMHuss B mnpupoge. OOmme mnpencraBieHus o6 okxcuge kpemuusa (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIIb30BAaHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxxHeimune
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISIHOM KHUCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMu XJOpPUIOB (TajJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3luaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepuasoB), HaOdIofeHHWEe Tpolecca OOYIJIMBaHUS  caxapa IOx  JeicTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yuYe€HHE XUMHUYECKUX CBOMCTB pa3z0aBlieHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
IPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMHi a30THBIX M (POCHOPHBIX yI0OpEeHUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA UM (ocdar-noH M W3y4YeHHE MPHU3HAKOB MX
MIPOTEKaHUs, B3aHMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITOJIb30BAaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIMUECKUX PEIETOK aiaMasa,
rpaduta, ¢yJUiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTHBOra3a, NoJy4YeHue, CoOOupaHue, paclo3HaBaHue



W W3y4YeHHE CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHHWE KAa4YeCTBCHHBIX pPeakIMid Ha KapOoHAT U
CUJIMKAaT-MOHbl W U3YYEHHE I[IPU3HAKOB HX MPOTEKAHMS, O3HAKOMIICHHE C NPOAYKUHUEH
CUJIMKAaTHOM MPOMBILIUJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3aJad 1o Teme «Baxuelune
HEMETAJIJIBI M UX COCTUHCHHUS.

MeTajiibl M MX COeTMHEHHS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoit cucreme xumuueckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHuE MeTaIOB. MeTramnuyeckas CBsi3b M METAUIMYECKash KpHUCTaIMYecKas
pemérka. ODJIEKTPOXUMUYECKUN Pl HAOpsDKEHUA MeTauioB. PU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILICHHOCTH.

[llenounbie MeTawibl: nookeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJIeMEHTOB /I,
N. MengaeneeBa, CTpOEHHE UX aTOMOB, HAXOXAEHUE B INpupoac. OPU3HMUYECKHE U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB K UX COCTUHEHHI.

[IlenouyHo3emMenbHbICE METAUIBI MarHUuil M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuyeckux snemeHToB [[. WM. MeHueneeBa, CTpOEHHME MX aTOMOB, HaxO0XJICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanmbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B Ipupojae. OPU3nUecKue 1 XMMUYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB J[. .
MenpeneeBa, CTpO€HUE aToMa, HaxoXKJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yJbTATOB KOPPO3UM METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, IMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE U ONKCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHSI,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIH30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHelne MeTaabl U UX COCTUHCHHS.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM JKMU3HU YelloBeKa. be3omacHoe Mcnoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
Berects, ganee — [1/IK). Pons xumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHne 00pasIoB MaTeprajoB (CTEKIIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MAaTEPUAIBI).



Meostcnpeomemnuwie ceasu

Peanuzanus MEXIpEeIMETHBIX CBSI3€H MPH M3YYEHUH XUMHH B 9 Kilacce OCYILECTBIISCTCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYyYHBIX MOHATHH, TaK M IOHSATHM,
SBIISIOIIMXCSI CHCTEMHBIMHU TSI OT/I€TBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHATHS: HAay4YHbIH (HaKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  NEPUOAUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHabl.

O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUM 3apsii, MPOBOAHHUKH, MOJYHIPOBOJHUKH,
JVBJICKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAJUIMYECKAs PpEHIETKA, CIUIaBbl, (U3WYECKHE BEIMYMHBL,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIIaHEThI, 3BE3/1b1, CoHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpAIbHBIE YIOOpEeHHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, MTUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIBl, TOPHBIC TOPOJbI, TIOJC3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JINMYHOCTHBIE PE3YJIbTATHI

JImdHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTrPaMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUA
JIOCTUTAIOTCS B X0/ie 00YYEeHHsI XUMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHOM JIeATEIHHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, TIPUHATHIME B OOINECTBE MPaBUJIAMH M HOPMaMH MOBEICHHS U
CHOCOOCTBYIOT IpOIleccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMAIM3AIMN O0yYarOIUXCS.

JIMYHOCTHBIE Ppe3yJIbTaThl OTPa)Xal0T T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH M PACHIMpPEHHE OIbITa JEATEIHHOCTH Ha e&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSI:

[IEHHOCTHOTO OTHOILLIEHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HayUYHOMY
HACJIe/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAayKW B JKH3HH COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpMAIMEH O MEPEeAOBHIX ITOCTHKECHUSX U OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 001IeCTBa;

2) rpaKAaHCKOr0 BOCIIMTAHMSA:

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIeIOBATEIbCKOM, TBOPUECKOW M JAPYIMX BHJaX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESTEIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMTOJIHEHNH XHMHUYECKUX DKCIEPUMEHTOB, CO3JaHWUU YYEOHBIX IPOEKTOB, CTPEMIJICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJIEHHE W TOCTYNKH CBOMX TOBAapHUINEH C MO3UIMKM HPABCTBEHHBIX M
NPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIECICTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHUECKOM  peakiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH M COCTABISIOLIME OCHOBY IS
NOHMMAHUA  CYIIHOCTH HAy4yHOW KapTHMHBI MHpa, MpPEICTaBiIeHUs 00 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHUSl MPUPOJBI, B3aUMOCBS3AX YEJIOBEKA C MPUPOIHOM CpPeloil, O posn
XUMUH B II03HAHUM 3TUX 3aKOHOMEPHOCTEM;

[IO3HABATEIIbHBIC MOTHUBBI, HAIPABJICHHBIC HA IIOJYyYEHHUE HOBBIX 3HAHUW 110 XUMUM,
HEoOXOoauMble Il OOBSCHEHUS HaOJI0laeMbIX TMPOLIECCOB U SIBICHUMN, IO3HABATENIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPbl, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHOIN pabOThI
C y4eOHBIMH TEKCTaMHM, CIIPABOYHOH JUTEPATYpOH, NOCTYIHBIMU TEXHUYECKHMMM CPEICTBAMU
UH(POPMALMOHHBIX TEXHOJIOTUIA;

uHTEpec K OOyYeHHI0 M TMO3HAHHIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOODPY
HANpaBJICHHOCTH M YPOBHs 00y4EHUS B AJIbHEHIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 >KM3HMU, OCO3HAHHE MOCIEACTBUA M HENPUITHE BPEIHBIX
IpUBBIYEK (YHNOTpPEOJEHUSI alKOrojsi, HapKOTHKOB, KypEeHHMs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBui1 0€30IacHOCTH NpU OOpamieHHH ¢ XUMHYECKHMMH BEUIECTBAMH B OBITY M peajbHON
JKU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEPEC K MPAKTUUECKOMY M3YyUEHHUIO Npodeccuil U TpyAa pa3InyHOro pojia, yBaXeHHUE K
TPyy H pe3ysibTaTaM TpPYAOBOW JEATENBHOCTH, B TOM YHCIE HAa OCHOBE IIPUMEHEHUS
NpPEeIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIM BBHIOOP HWHIMBUAYAIbHOW TPACKTOPUU
MPOJOHKEHUST O0pa3oBaHUs C y4YETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX WHTEPECOB M MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aIalTHPOBATHCS B PO(ECCHOHATBHOM Cpee;

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOIIEHUE K IMPUPOJAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro M 0Oe30macHOro odpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3UYECKOMY U ICUXMUYECKOMY 30POBbIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUJI 0€30MacHOTO MOBEACHUS MU paboTe C BElEeCTBAMH,
a TaK)Ke B CUTyalUsAX, YIPOXKAIOLIUX 310POBBIO U JKU3HU JIIOJCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJydaeMble NpPU HM3YyYEHUH XUMMH, JUISI pElIeHUs
3a71a4, CBA3aHHBIX C OKPYKAKOLIEH MPUPOTHON CPEIOH, ISl TIOBBILICHHS YPOBHS 3KOJIOTUYECKOM
KYJIbTYpBl, OCO3HaHMS INI0OOATBHOTO XapaKTepa SKOJIOTHYECKUX MpoOiIeM M MyTel MX pelieHus
MIOCPEICTBOM METOJOB XUMUH, DKOJIOTUYECKOTO MBIIUICHHs, YMEHHs PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaMeTHBIX pe3yJbTaTOB BBLACISIOT 3HAYMMbIE Ui (OPMHUPOBAHHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMI, TUHOTE3a, (HakT, cucrema,
MIPOLIECC, SKCIIEPUMEHT U JPYTOe€.), KOTOPbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPE/ICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe ACWCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETyJSTHUBHBIE), KOTOpbIE OOECIeYnBaOT (OPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM 1€ TEeNbHOCTH.

ITo3naBaTe/IbHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3oBble Jlornyeckue 1eHcTBUA:

YMEHUs UCIOJIb30BaTh IPUEMBI JIOTUYECKOI'O0 MBIIIIEHUS IIPY OCBOCHUM 3HAHWM:
pacKpblBaTh CMBICI ~XMMHMYECKHUX MOHATHM (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,



yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHUAMH), UCIOIb30BATh MOHATHS Ul OOBSCHEHUS
OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpATh OCHOBAHUS M KPUTEPHM IS Kiaccuukanuu
XUMHUYECKHX BEUIECTB M XMMUYECKUX PEAKINA, YCTaHABIMBATH MPHUUYUHHO-CIICACTBEHHBIE CBSA3H
MEXIy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTUYECKUE PACCYXKAECHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 QHAJIOTUH ), €1aTh BBIBOBI U 3aKIIIOYEHHUS;

YMEHHE NMPUMEHATh B MPOLIECCEe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHHU, MPEOOPA3OBBIBATH IIHPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIC MPEICTABICHUS — XMMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKass (GopMysla M YypaBHEHHE XHMHUYECKOH peakuud — NpU pEleHUH Yy4eOHO-
MO3HABATENBHBIX 33734, C Y4YETOM OSTHUX MOJCIBHBIX MPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XMUMHUYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTUBOPEYHS B U3y4aeMBbIX IIPOLECCAX U SBICHUSX.

Ba3oBble ucciegoBaTe/bcKue eiicTBUS:

YMEHHE HCIOJBh30BATh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE WHCTPYMEHTA MO3HAHUSA, a
TaKKe B KadecTBE OCHOBBI JUIsl (OPMHPOBAHUS THIOTE3bl 10 IPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbIX CYKICHUM;

npruoOpeTeHre OombiTa 1O IUIAHUPOBAHHIO, OPTaHM3ALWU M TPOBEICHHIO YYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE Ha0J0aTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €ro
pe3yabTar, (opMyIMpOBaTh O0OOLIEHHS W BBIBOJBI MO pe3ysibTaTaM IpPOBEAEHHOIO OIbITA,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O MPOJIETIaHHOM padorTe.

Pa6ora ¢ unpopmanmeii:

yYMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HH()OPMAIHIO Pa3TMYHBIX BUIO0B
U GOpM MPEACTaBICHUS, TOTYHYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJISIpHAs JIUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble MOcoOus, pecypchl IHTepHeTa), KpPUTHYECKU
OILICHUBATh MMPOTHBOPEUMBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSATh Pa3IMUHbIe METOBI U 3aIPOCHI P TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIITOJHEHHs yUE€OHBIX U MMO3HABATEIbHBIX 331a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPOl aKTUBHOTO MCIIOJIb30BAHMS PA3IMIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBHYIO (OpMy TpencTaBIeHUsS
UHPOPMALMU U WUTIOCTPUPOBATH peIllaeMble 3aJlaud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
IpyrumMu GpopMamMu rpaduku U UX KOMOUHALIUSAMUY;

YMEHHE HCIOIB30BaTh W aHATU3WPOBATh B MpoIecce y4eOHOW M HCCIIeq0BATENbCKOM
NeSITeTHHOCTH WH(OPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO35SHUCTBA U TPAHCTIOPTA
Ha COCTOSIHHE OKpY>Kalollei MPpUPOTHON CpeIbl.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe JelCTBHA:

YMEHHsS 3aJlaBaTh BOIPOCHl (B XoJe Auanora u (Wiu) IUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoll TeMbl, (HOPMYITUPOBATh CBOM NPEUIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS PECTABIATh MOJyYSHHbIE Pe3yJIbTaThl M0O3HABATEIBHOM 1€ TEbHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaX; [eJlaTh TMPE3CHTAIUI0 PEe3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
IKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOT O MMPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHOH U
UCCIIEI0BATEIbCKON JIEATENIBHOCTU NPH PEIICHUHM BO3HMKAIOIUX IPOOJeM Ha OCHOBE ydéTa



00IMX HWHTEPECOB M COIVIACOBAHMS TMO3MIMN (0OCYX)ICHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUSL COBMECTHBIX JACWCTBUMN, ONPENEICHIE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPyTHE).

PeryasiTuBHble yHHBepcaJibHbIe YUeOHbIE 1eCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEAENATh eI IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelmleHus Y4eOHBIX M I03HABAaTEIbHBIX  3aad,
CaMOCTOSITEJIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JAEHCTBUHA IpU
BBIIIOJIHEHUM 33JaHUi C y4y€TOM IIOJy4YeHHs] HOBBIX 3HAHHUH 00 H3ydaeMbIX OOBEKTaxX —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IOJyUYEHHOI'O pe3yibTaTa 3asiBICHHOM L€y,
YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUU 3aJIaHUM.

NPEJMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO OO0S3aTENILHOIO COJCpPXKAHMUSA,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOl pabodeid TPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
0o0yJaromuMuUCsT Hay4yHbIE 3HAHUS, yYMEHUS M CIOCOOBI JeHCTBHH, crenuduyecKue s
OpeaMETHOW 00s1acTh «XUMUS», BHUIBl JEATEIHOCTH IO IOJYYEHHUI0 HOBOIO 3HAHUS, €ro
UHTEpIpeTalnu, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX HOHATHI: aTOM, MOJEKYJa, XUMUYECKUI
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJHOPO/HAsA), BaJEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0Js XMMHUYECKOIro
JJIEMEHTa B COEAMHEHMM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEIBLHOCTh, CTEIEHb OKHUCICHMSI, XUMUUECKasl peaKkius, KjJacCupuKanus
peaKuuil: peakluu COCIMHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIICHUs], peaKkliun
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMU, TEIIOBOM 3P (HEKT peaklny, sIpo aToMa,
AIIEKTPOHHBIN CJIOM aroma, aToMHas opOuTalb, pajuyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX INOHITHM U TIPUMEHATH 3TH
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX MPEBPAILECHUN;

® CNOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY [UIsI COCTaBlIeHUSI (OpPMYJ BEILIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OmpeleNisITh BaJC€HTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM Mo QopmyiaaMm, BHJ XMMHYECKOH CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPHOJNYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepmonnyeckoil cucreme, 3aKOHOB COXPAaHEHHUs MaccChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJIpo;

® ONUCBHIBaTh U XapakTepu3oBaTh TaOanuHyro ¢opmy Ilepuonnyeckoil cucreMsl
XUMHYECKHX DJIEMEHTOB: pa3linyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpynma)» u
«nobounas moarpynmna (b-rpymma)», Mameie W OOJBINME TEPUOMABI, COOTHOCUTH
00o03HaueHMsI, KOTOphle UMetoTcss B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX



sneMeHToB J[. 1. MeHnaeneeBa» ¢ 4KMCIOBBIMU XapAKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX 3JEMEHTOB (COCTaB M 3apsija  sapa, oOIIee YHWCIO JJIEKTPOHOB U
pacnpeesieHue UX 10 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
s dexry);

XapakTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIECTB PA3ITUUYHBIX
KJIACCOB,  TOJTBEp)KJasi  ONHCAHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUA;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSX;
BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peaklnu;

MPUMEHSTh OCHOBHBIC ONEpAIUU MBICIUTEILHON NEATEIbHOCTH — aHAllU3 U CHUHTE3,
cpaBHEeHHE, 0000IEHNE, CHUCTEMATH3aIUI0, KIACCH(UKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIIE/ICTBEHHBIX CBSI3€d — JJIS1 U3YYEHUS CBOWCTB BEUIECTB M XUMHUYECKUX PEaKLUH,
€CTECTBEHHO-Hay4YHbl€ =~ METOJbl  IO3HAaHUS  —  HAOJMIOJEHUEe,  HU3MEpEeHHUE,
MOJIEJMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCyIOoil © 1abopaTopHBIM
00opyZ0OBaHHEM, a TaKXke IpaBWiiaM OOpallleHUsl C BELIECTBAMU B COOTBETCTBUM C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOTYYCHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJa), MPUTOTOBICHHIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJoYel U
KHUCTIOT C TIOMOIIBbIO MHIUKATOPOB (JIakMyC, peHon(TarenH, METUIIOpaHX U ApyTHe).

K xonuy oOydeHus B 9 kJacce mpeIMeTHBIE pe3yslbTaThl HA 0A30BOM YpPOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Yy OOYHAIOIINXCSI YMEHUI:

PAacKpBbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX HNOHSATHI: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
AJEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XUMHUYECKAas peaklHs, XUMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUl HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUM,  OKHCIHATEIb,  BOCCTAHOBHTEIb,
OKHCIICHME€ M BOCCTaHOBJICHUE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHUMHUYECKOM pEeakluH, MPEeAeIbHO JIOIyCTUMAas
koHueHrpanus [1/IK Bemectsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX IIOHATHUM U IMPUMEHATH JTU
MTOHATUS ITPU ONMCAHMM BEIIECTB M UX MTPEBPAILCHU;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJIMKY Ui COCTaBICHHMS (OPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OIpPENEIATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAIICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIaccy COelMHEHHMH Mo (opmMynam, BHJ XUMHUYECKOH CBS3U (KOBaJECHTHAas, MOHHa,



METaJUIN4YecKas) B HEOPraHUYECKUX COEAUHEHUSX, 3apsi]l HOHAa IO XMMHUYECKOH
dopmye, xapakrep cpelsl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMCHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoit
CHUCTEMBbl XMMHYECKHX OHJIEMEHTOB: pa3iuuyaTh MOHATHUS «rJaBHas mnoxarpymma (A-
rpymmna)y u «mnobouyHas mnoxarpymnmna (b-rpynma)», Manble W OONbIINE TEPHOMBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B IEpPHOAMYECKON Tabnuie, C
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7ipa, oOLIee YNCIIO MIEKTPOHOB M PACHPEENICHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJeNax MaJbIX MEPUOJOB M IJIaBHBIX HNOArPYHI C YYETOM CTPOECHUS
UX aTOMOB;

KJIaccu(pUIUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YMCIy U COCTaBY YYacTBYIOIIMX B pEakIUH BEIIECTB, IO TEIJIOBOMY
3¢ ¢dexTy, 10 UBMEHEHHUIO CTEIIEHEeH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME W cHenu(uYecKkne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPXKas ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIMX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUMUALIMU KUCIIOT, IIEI0YEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKlUid,
NOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIY BELEeCTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX peakluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
IIPOTEKAaHNsI XMMUUYECKUX NPEBPALLIEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1o (hopMyJie COeJUHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUUECKON peaKity;

coOnrofarh MpaBuia MOJb30BAHUS XMMHUYECKOM TMOCyIoM M J1abopaTopHBIM
o0opys0OBaHHEM, a TaKKe MpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSAMU 110 BBIIOJHEHUIO JTa00OPATOPHBIX XUMHUECKUX OIBITOB I10 MOJIY4YEHUIO
U cOOMpaHUIO Ira3000pa3HbIX BEIIECTB (aMMHaKa U yIJIEKHCIIOro rasa);

MIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OpoMua-, MOAMI-, KapOoHat-, ¢ocdar-,
CHJIMKaT-, cynb(ar-, THJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M HOHBI HM3YyYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATENIBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIECHUE MPUUYMHHO-CIIEACTBEHHbIX
CBA3EM — JUId M3y4YEHUs] CBOMCTB BELIECTB M XMMMUECKHUX PEaKIMH, €CTECTBEHHO-
Hay4YHble METOAbl T[O3HAaHMS — HaAOJIOJEHUE, U3MEpEeHUe, MOJCITUPOBaHHE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KouaunuecTBO yacon
KOHTp 3J1eKTp0HHLIe Peanu3anus BOCIUTATEJILHOIO MMOTEeHIINAJJIAa
Ne HaunmenoBaHmue
ONLAEL MpakTn (undpossbIe) ypoka (Buabl U GoOpMbI 1eATEIbHOCTH)
n/ pa3aesioB U TeM
0 HpOrpaMMbI Bcero e yeckmne o0pa3oBartenb
padot padoThI HBbI€ pecypchl
bl
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
XuMusg — BakHas 00/1aCcTh Bubnruoreka [lpuBnedenne BHUMaHHA  OOYYarOMIHUXCA K
€CTECTBO3HAHUS U 5 HOK [IEHHOCTHOMY AacCIeKTy H3y4aeMbIX Ha ypOKax
11 MPaKTUYECKOU > https://m.edsoo.r SBIICHUH,  OpraHMsanus — ux  paborel ¢
JIeITeIbHOCTH YeIOBeKa u/7f41837¢ mojrfy4aeMonu Ha YpPOKE CONUAJIbHO 3Ha4YMMOU
uHpopMaIrei - VHUIUAPOBAHNE ee
00CYXKIeHHs, BBICKAa3bIBAaHHS OOyUYarOIIMMUCS
CBOCTO MHEHHUS [0 €€ T[OBOJY, BBIPaOOTKU
CBOETO K HeM OTHOIIICHUSA. OmngIT
CaMOCTOSITENTFHOTO ~ TPUOOPETeHUsT  HOBBIX
3HAHUW, TPOBEIECHUS HAYUYHBIX HCCIEIOBAaHUM,
Bubnuorexa OTIBIT TIPOEKTHOW JesiTenbHocTH; [IpumeHenne
1.2 BemecTsa n xumudeckue 15 1 LOK Ha YPOKE WHTEPAKTHBHBIX (OPM paboThl ¢
peaKin https://m.eds00.r ' oGyuarommmmcs: MHTEIUIEKTYaJIbHBIX u
u/7f41837c JIUJTAKTHIECKUX urp, CTUMYITUPYIOIIIX
MMO3HABATEIHPHYI0 MOTHBAIMIO OOYyYaIOITHUXCS,;
TPyNIoBoi paboThl WM pabOThl B Tapax.
NuunuupoBanue " TOJIIEPIKKA
HCCIIeI0BATEIILCKON JIeSITENIbHOCTH
oOy4Jaronmxcs.
Hroro no pazneny 20
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Pasznen 2. Baxxneilimmue NMpeacCTaBUTEC/IN HECOPraHUYE€CKUX BEIIECTB

bubinnorexa [lpuBrieucHHe BHUMAHUs  OOyYalOIIUXCA K
21 Bo3ayx. Kucnopog. 6 LIOK [IEHHOCTHOMY AaCIeKTy H3y4aeMbIX Ha ypoKax
' TToustue 06 OKCHIaX https://m_edsoolr HBHCHHﬁ, opraHusanusa ux pa6OTI>I C
u/7f41837¢ MOJAy4YaeMOM Ha YPOKE COLMAIBLHO 3HAYUMOU
Bubinorexa uabpopmaleil  —  HMHHLIUMPOBAHHUE ee
Bomopox.ITousTHe 0 ITOK 0o0CY)XIeHHs, BBICKAa3bIBAaHUS O0y4JarOMIMMUCS
2.2 8 CBOCTO MHEHHSI [0 €€ T[OBOAY, BBIPAOOTKU
KHCJIOTaX U COJISIX https://m.edsoo.r . 0
CBOCTO K  HEH  OTHOILICHWUS. BT
u/7f41837c
CaMOCTOSITEJIBHOTO ~ TPHOOPETEHUSI  HOBBIX
Bubnunorexa 3HAHUMH, NPOBEJCHUS HAyYHBIX HMCCIIEIOBAHUI,
23 Bona. PacrBopsl. Ilonstue 5 LHOK OIBIT TIPOEKTHOW JesTenbHOCTH; [IpuMeHeHne
00 OCHOBaHMAX https://m.edsoo.r = ga YpOKE HMHTEPAKTUBHBIX q)opM pa60T1,1 c
u/7f41837c 00y4aroIUMHUCS: MHTEJUICKTYaJIbHBIX I/I
JUJAKTUYECKUX Urp, CTUMYJIUPYIOLUX
bubnmnoreka MO3HABATEIbHYI0 MOTHBAIMIO OOyYaroIInuXCs;
OCHOBHBIE KJIACCBI OK S 5
IPyNIOBOil paboThl WM paboThl B MHapax.
2.4 HEOPraHUYECKUX 11 1 by P P P
. https://m.edsoo.r ~Huniunposanue 1 TIOZZIEPKKA
COCMHCHHH u/7f41837¢ HCCIIE/IOBATEIILCKOM JeSATEIbHOCTH
o0yuaromumxcsl.
Hroro no paszneny 30

Pa3nea 3. Ilepuoanyecknii 3axkon u Ilepuoguyeckasi cucreMa XUMHYECKHX
3nemenToB /I. U. Menneneesa. CtpoeHne aToMOB. XHMHYECKAsl CBA3b.
OKHCINTEJIBbHO-BOCCTAHOBUTEJIbHbIC PeAKIIUH

Ilepuonuueckuii 3aK0H U

Bubnuoreka
Ilepnonnueckas cucrema
LHOK
3.1 XAMHYECKHUX 3JIEMEHTOB /. 7
. Memee-cpa https://m.edsoo.r
- VIR ' u/7f41837¢
Crpoenue aToma
3.2 XHUMHYECKasI CBI3b. 8 Bubnuoreka

[lpuBneuenue BHUMaHUS  OOyYalOLIIMXCS K
[IEHHOCTHOMY acCHeKTy H3yYaeMBbIX Ha ypoKax
ABJICHWH,  oOpraHu3auuss WX  paboOTBl ¢
[IOJIy4aeMOM Ha YpPOKE COLMAIBHO 3HAYUMOM
uHpOpMAaIen - VHULIMAPOBAHUE ee
00CYXIICHHS, BBICKAa3bIBaHUS OOyYaArOIIUMHUCS
CBOCTO MHEHHMS IO €€ IIOBOLY, BBIPAOOTKH
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OxucnuTenpHo- ILHOK cgoero K  Hed  orHomeHWs.  OmbIT
BOCCTAHOBUTEIBHBIE https://m.edsoo.r = caMOCTOSITEILHOTO MIPHUOOPETCHIS HOBBIX
peaKIuu u/7f41837¢ 3HAHWH, TPOBEJCHHS HAYYHBIX HCCICOBAHHM,
ONBIT MPOEKTHOM JnearenbHOCTH; [IpuMeHeHue
Ha YypOKE HHTEPaKTUBHBIX (OpM paboTBl ¢
00yJarOIMUCS: WHTEJUICKTYaIbHBIX u
JUTAaKTHYECKUX urp, CTUMYJTHPYIOIIHX
MO3HABATEIbHYI0 MOTHBAIMIO OOYYAIOIINXCS;
rpynmoBoil paboTel win paboTEl B Mapax.
Nunnunposanue u MOAJCPIKKA
HCCIIEA0BATEIBCKON JIESITENIbHOCTH
00y4Jaromuxcs.
bubnuorexa
OK
Htoro no pazneny 15 !
https://m.edsoo.r
u/7f41837c
bubnuorexa
OK
Pe3epBHOE Bpems 3 1
https://m.edsoo.r
u/7f41837c
OBUIEE KOJIMYECTBO 68
YACOB I10 [TPOT'PAMME
9 KJIACC
KonuyecTBo yacos DJIEeKTPOHH
Kout Tpa bIe Peanu3anusi BOCIHTATEJLHOIO MOTEHIMAIA
Ne HaumeHoBaHue pa3/ie/ioB U TeM poJib KTH (undposbie) YPoKa (BHII H POPMEI IETENLHOCTH)
n/m mporpamMmsl Bcero HbIE yeck oOpasoBarel
pador wme bHbIE
bl pabdo  pecypchl

ThbIl
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Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuu
ToBTopeHse 1 yryGieHue buGmuorexka  IlpuBieueHne BHUMaHUS  OOYYAIOMIUXCS K
11 SHAHHI OCHOBHEIX Pa3IeOB 5 1 LIOK HGHHOCTHOMy aCTIeKTy H3y4YaeMBIX Ha YPOKax
https://m.edsoo = SBICHMi, — OpraHmsauus — HMX  paboThl €
kypca & Kiacca ru/7f41a636 MOJAy4YaeMOM Ha YpPOKE COLMANLHO 3HAYMMOM
Bubmorexa uH(popmareit - MHHLMAPOBAHNE ee
OCHOBHbIE 3aKOHOMEPHOCTH TTOK 00CYKIICHHS, BBICKa3bIBaHHSI OO0yYarOIIUMHUCS
1.2 . 4 _ CBOETO MHEHHS II0 €€ IOBOAY, BHIPAOOTKU
XHUMITHECIIX peaKiliu https://m.edsoo CBOEr0 K HEHl OTHOLIEHUS. OmnpIT
[U/71412636 CaMOCTOSITEJIBHOTO ~ TPHOOPETeHUSI  HOBBIX
3HAHUM, MPOBEJCHUS HAYUHBIX HCCIIECJOBAaHUM,
ONBIT IPOEKTHOM JesATenbHOCTH; IIpumeHeHue
Ha YpOKE WHTEPaKTUBHBIX (opM paboTHl ¢
DJeKTpOTUTHYECKas bubmmorexa 00yYarOIIHMUCSL: MHTEIUIEKTYaIbHBIX u
1.3 JUCCOITHAIUS. XUMUYECKUE 8 1 1 HOK ANAKTHICCKIX TP, CTHMYTTHPYFOIIHX
peakuuu B pacTBOpax https://m.edsoo 1'[O3HaBaTej'IBHy10 MOTHBAIUIO  OOYYarOIINXCS;
Tu/7f41a636 rpynmnoBoil pabGoTsl winm paboTel B Mapax.
WNuannumposanme u MOJIIePIKKa
UCCIIEI0BATEILCKON JeSITeIbHOCTH
00y4JaroIIuXCs.
Hroro no paszneny 17
Paspnen 2. HemeTa/uibl M UX COeIMHEHUS
Ofmas xapaTepCTAKA Bbubaunoreka [IpuBneuenne BHUMaHUS  OOydJarOMUXCS K
2.1 XuMU4Yeckux dnemeHToB VIIA- 4 1 HOK ueHHOCTHOMy ACTICILY' HBYHACHBIX T8 yPOax
rpyrmer, Fanorers: https://m.edsoo = ABJICHHH, vOpFaHI/ISaI_II/IH UX  paboThI S
ru/7f41a636 HOJIly4aeMOl Ha YpOKE COLMAJIbHO 3HAYUMOMN
OO01mas xapakTepucThKa bubnuoteka nHopvaimei B HHHALAAPOBATHE ce
29 N HMIYCCKIX S1eMeHToB VIA- 6 ITOK 00CYKJICHHSI, BBICKa3bIBaHHsI OO0YYArOIIUMHUCS
. CBOCr0 MHEHHMsS II0 €€ TIOBOLY, BBIPAOOTKH
rpynnsl. Cepa 1 €€ coeJuHEHMS https://m.edsoo
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ru/7f41a636

CBOCIO K HEM OTHOIIICHHA. OneIT
CaMOCTOATCIIBHOT'O IIpuo 6peT€HI/I$[ HOBBIX

OO6m1as xapakTepucTuka BubnuoTeka ) ;
XHMHIUCCKHX 3eMeHTOB VA- I1OK 3HAHWH, TPOBEACHHS HAYYHBIX HCCIICIOBAHUIM,
2.3 7 . ONBIT MPOEKTHOW JedarenbHOCTH; [IprumeHeHue
rpymbl. A30T, pocdop 1 ux https://m.edsoo
O — (U/7f412636 Ha YpOKE HMHTEPAKTUBHBIX (opM paboThl C
00yJarOIMUCS: WHTEJUICKTYaIbHBIX u
JUTAaKTHYECKUX urp, CTUMYJTHPYIOIIHAX
OO1mas xapakTepucTHKa BuGmmorexa MO3HABATEIbHYI0 MOTHBALUIO OOYYaArOLIHXCS;
24 XMMHYECKHUX 3IeMeHTOB |VA- 8 LIOK IPYyNmoBoil paboThl MmM paboTsl B Tapax.
IpyINIBL. YTIEPOI U KPEMHUN U https://m.edso0  Muunumposanue u HoAJEpKKa
UX COCAUHEHHUS Tu/7f41a636 MCCIIeI0BATEICKOM NeSITeIbHOCTH
00y4Jaromuxcs.
Hroro mo pazneny 25
Pa3pen 3. MeTaJJIBI M BX COeTUHEHU S
buoOmmoreka [lpuBnedenne BHUMaHHA  OOydalOMIHMXCS K
. LIOK LIECHHOCTHOMY AacCIIeKTy H3Yy4aeMbIX HAa ypOKax
3.1 OO01111e cBOMCTBA METAIIJIOB 4 N
https://m.edsoo = SBICHWA,  opraHusauus — ux  paGoTel  C
ru/7f41a636 NoJy4yaeMoll Ha YpOKE COIMANbHO 3HAYMMOMN
uHpOpMaIen - VHULIMUPOBAHUE ee
00CYXJICHHS, BBICKAa3bIBaHHS OOYYAOIIUMHUCS
CBOETO MHEHHUS 10 €€ IIOBONLY, BBIPabOTKH
CBOETO K Hel OTHOLLICHUS. OnbIT
CaMOCTOSITESIBHOTO ~ TPHOOPETeHUSI  HOBBIX
. bubnnorexa 3HAHWM, MPOBEJECHUS HAYYHBIX MCCIIEJOBAaHUM,
3.2 BaxHeHIIEe METAILIE K HX 16 LOK OIBIT TIPOSKTHOW JesTenbHOCTH; [IpuMeHeHne
COCTMHCHUS https://m.edso0 =y, YpPOKE WHTEPAaKTHBHBIX (OpM paboTHl C
[U/7f413636 00y4arOIMMUCS: HUHTEIUICKTYaTbHBIX u
JUTAKTHUECKUX urp, CTUMYJTHPYIOIIHX

MO3HABATEIbHYI0 MOTHBAIMIO OOYyYarOIIUXCS;
rpynmnoBoil pa®oTrel wuiau pabOTEl B Mapax.
NuannmnpoBanue )74 TTOA/IePIKKa
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HCCIIEN0BATEIBLCKOM EATETLHOCTHA

00yJaromuxcs.

Uroro no pazgeny

Pasnen 4. Xumus u oxkpy:xamomas cpeaa

20

Bemecta u MaTCpHraibl B )KU3HU
YCJIOBCKa

4.1

bubauoreka
HOK

https://m.edsoo
.ru/7tf41a636

[IpuBneuenne BHUMaHHA  OOydJalOMMXCS K
LIEHHOCTHOMY AaCHeKTy H3y4yaeMbIX Ha ypOKax
SABIICHUM,  OpraHm3amusa WX  paboTel ¢
MoJIydaeMOM Ha YpOKE COIMAIILHO 3HAYUMOM
nH(pOpMAaIHe - WHULUAPOBAHUE ee
00CY)KIeHHs, BBICKAa3bIBAaHUS OOyUYaIOIIIMHUCS
CBOETO MHEHHUS 10 €€ IIOBONY, BBIpabOTKH
CBOETO K Hel OTHOLICHUSL. OmnbIT
CaMOCTOSITEJILHOTO ~ TPUOOPETEHHS  HOBBIX
3HAHUW, MPOBENECHUS HAYYHBIX HCCIEHOBaHUM,
ONBIT NPOEKTHOM JHesarenbHocTH; [IpumeHeHue
Ha YypOKEe WHTEPaKTUBHBIX (GOpM paboTHl ¢
00yYarOIMHCS: HUHTEJIEKTYalbHbIX u
JUIAKTHYECKUX Hrp, CTUMYJIUPYIOIINUX
MO3HABATEIBHYI0 MOTHBAIUIO OOYYarOIIUXCS;
TPyNIoBOi paboThl WM pPabOTHl B Tapax.
NHnnunpoBanue u MOJJCPIKKA
HCCIIEA0BATENBCKON JIEATETIbHOCTH
00y4JaroNIuXCs.

Hroro no pazaeny

PeszepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME

68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., Octpoymon W.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
* Xumus, 9 kiacc/ I'adpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxnmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. 'abpuensn O. C., Bockoboitnukosa H. I1., Aumrykosa A. B. HactonpHas kHura
yautens. Xumus. 8 Ki1.: Metogudeckoe nocodue. - M.: Ilpoda, 2021.

2. Tabpuensn O. C., AmykoBa A. B. Tetpanp 1u1st 1a00paTOpHBIX OIMBITOB U
npaktuyeckux padot. 8 ki1. K yueOnuky O. C. ['abpuensna «Xumus. 8 Kiiacey.
M.: dpoda, 2022.

3. l'abpuensu, O. C. Meroguueckoe nocoodue k yueonuky O. C. 'aGpuensna
«Xumusy. 8 knacc / O. C. 'abpuensn. — M. : lpoda, 2021. — 109.

4. I'abpuensin, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensina
«Xumusy. 9 xknacc / O. C. 'abpuensn. — M. : lpocda, 2021. — 108.

5. Xumus : TexHosornueckue kapTol K yaeonuky O. C. 'abpuensna «Xumus. 8
KJace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2020

6. XuMus : TexHosiornueckue kapthl K yueonuky O. C. 'abpuensna «Xumus. 9
Kjaccey : metoaudeckoe nocodue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumust. 8 ki1.: KoHTposbHBIE U TpoBEpOUYHBIE padoThI K yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YakoBa u
ap. - M.: [Ipoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

http://www.chemnet.ru T'azera «Xumus» u caiit i yuutens «5 uay Ha ypok
XUMHWD

http://him.1september.ru Equnas xomekius LIOP: TIpeameTHas KOJUTSKITHS
«XUMUS

http://school-collection.edu.ru/collection/chemistry EcrectBeHHO-Hay4YHBIC
skcniepuMenThl: xumus. Komnekuust Poccuiickoro o6mieo0pa3zoBaTeabHOTO
nopTana

http://www alhimik.ru Beepoccuiickast omummnuaia mKoJIbHAKOB 10 XUMHH






