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IHOACHUTEJIBHASA 3AIINCKA

[lporpaMMa 1O XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHA Ha OCHOBE
TpeOoBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeNbHOM MHporpaMmbl OCHOBHOI'O OOIIETO
obpasoBanus, npeacrasieHHbIX B PI'OC OO0, a takxke Ha ocHOBe (enepalbHON pabodeil mporpaMMel
BOCIIUTAHUS U C YUETOM KOHLEMLHMHU MpernojaBaHusl yueOHoro npeamera «XuUMHs» B 00pa30BaTeIbHbBIX
opranusanusax Poccuiickon denepanuu.

[IporpamMma no xumuu Ja€T MpecTaBlICHUE O LEesIX, O0IIel cTpaTeruu o0y4eHus, BOCIUTAHUS U
pa3BUTH OOYYAIOUIMXCS CPEACTBAMHU Y4eOHOro IMpeaMeTa, YCTaHABIUBAeT 00s3aTelIbHOE MPEIMETHOE
CoJIepKaHue, IpelycCMaTpUBAET PACIPENEIICHUE €ro MO KJaccaM M CTPYKTYpHpPOBaHHE IO pas3jiesiaM U
TeMaM TMpPOrpaMMbl MO XHWMHH, ONpPEAEseT KOJUYECTBEHHBIE M KA4eCTBEHHBIE XapaKTEPUCTUKU
COJIEpKaHUsA, PEKOMEHIYEMYIO IOCIEAOBATEIIBHOCTh U3YUYEHUS XUMHUHU C YYETOM MEXIPEIMETHBIX H
BHYTPHIIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEW OO0ydaromuxcs,
oTpezensieT BO3MOXKHOCTH MpeaMeTa A pealu3alud TpeOOBaHUIl K pe3yabTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNIbHOW TPOTrpaMMbl Ha YPOBHE OCHOBHOTO 00IEro oOpa3oBaHus, a TaKkke TpeOOBaHUI K
pesynbraTaM OOydeHUs XMMHUU Ha YpPOBHE IleJied M3ydeHHUs MpelMeTa W OCHOBHBIX BHUIOB y4eOHO-
MO03HABATEIBHOM JIEATETLHOCTH 00yUaIOMIErocs 0 OCBOCHUIO y4EOHOTO COJIEpIKaHMS.

3HaHME XUMHUH CIY’)KAUT OCHOBOM 711 (OPMHUPOBAHHMS MHPOBO33PEHHSI OO0YYalOLIerocs, €ro
NPEJCTaBICHUA O MaTepHaJbHOM EIWHCTBE MHpa, BAXKHYIO pOJb HrpaloT (GopMupyemble XHUMHUEH
MIPEJICTABICHUSI O B3aMMOIIPEBPALICHUSIX YHEPTUU M 00 SBOIIOIUH BEIIECTB B MMPUPOJIE, O MyTSIX PEIICHUS
JI00aIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILIEBONU U
HKOJIOTHUYECKOM 06e30MacHOCTH, MPoOIeM 3ApaBOOXPAHEHHS.

N3ydenune xumuu:

CIIOCOOCTBYET pealu3allid BO3MOXHOCTEH [JIsi caMOpa3BUTHS U (OPMHPOBAHUS KYIBTYPbI
JUYHOCTH, € 00IIeH 1 (HYHKIIMOHATBLHOU IPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMUPOBAHNE MBIILIECHHUS U TBOPYECKUX CIIOCOOHOCTEH 00yJarommxcs, HaBbIKOB
X CaMOCTOSITENIbHOM Y4eOHON MesSTENbHOCTH, IKCHEPUMEHTAJIbHBIX WU HCCIEAOBATENbCKUX YMEHMH,
HE0OXOIMMBIX KaK B MOBCEAHEBHOM XKM3HH, TaK U B IPO(ECCUOHATBLHOU NeATEIbHOCTH;

3HaKOMHT CO CHenH(UKON HAyYHOTO MBIIIICHHS, 3aKJIaIbIBA€T OCHOBBI LEJIOCTHOTO B3IUIiAa Ha
€AMHCTBO TPUPOJBI U YEJIOBEKa, SBISAETCS OTBETCTBEHHBIM ATarioM B (OPMUPOBAHUU €CTECTBEHHO--
HAy4YHOU IPaMOTHOCTHU OO y4aroLnXCs;

CHOCOOCTBYET (POPMHMPOBAHUIO LIEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM 3HAHHSM, K
IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOrHUYecKoe o0pa3oBaHUe 00ydarOIIUXCsl.

JlaHHbIe HampaBJCHUs B OOYYECHHM XUMHM 0OecrednBaroTcs cruenuduKoil coaepkanust yaeOHOro
IpeMeTa, KOTOPBIH SBISETCS Melaroruueck aaanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKU XMMHUH Ha
ONpEeIeIEHHOM dTalle €€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHMsS OpPUEHTHUPOBAH HA OCBOCHHE
OOYYaIOIUMUCS CHCTEMBbI [EPBOHAYAIBHBIX TOHATUA XHMHH, OCHOB HEOPraHWYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX [IOHATHI OPraHU4YECKON XUMHUH.

CTpyKTypa coJep:KaHus MPOrpaMMbl 10 XUMHUH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOJIX0/a K
e€ n3yueHuro. ConepkaHue CKIAIbIBACTCS U3 CUCTEMBI ITOHATUN O XUMHUYECKOM 3JIEMEHTE U BEILECTBE U
CUCTEMBI MOHATHI 0 XUMUYECKOH peakiuu. O0e 3TH CHCTeMbI CTPYKTYPHO OPTaHM30BAHBI 110 MPHHIIUAITY
IIOCJIEIOBATENIEHOTO PA3BUTHSI 3HAHUK HA OCHOBE TEOPETUUYECKUX IIPEICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHs O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IIPeCTaBICHUI 00 AIEKTPOIUTUUECKOM AUCCOLMAIIMH BEIIECTB B PaCTBOpaXx.



TeopeTndeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJTYUYEHHBIX U OCMBICICHHBIX
(akTOB, pa3BUBAIOTCS MOCJIEIOBATEILHO OT OJJHOTO YPOBHS K APYTrOMY, BBIMOIHSS (QYHKIUU OOBSCHEHUS
U MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS UM BO3MOXKHOCTEM NMPAKTUUYECKOTO NPUMEHEHHUS U NOJIY4ECHHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHne nmporpamMMbl IO XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKON
COCTaBJISIIOLIEH HAYYHOH KapTHHBI MUpa B JIOTUKE €€ CUCTEMHON MPUPOJIbl, IEHHOCTHOTO OTHOLIEHHS K
HAay4yHOMY 3HaHMIO U METOJaM [1I03HaHUs B Hayke. M3yueHne XUMHUN IPOUCXOAMT C IPUBIICUEHUEM 3HAHUN
13 paHee U3YYCHHBIX YUeOHBIX TpeaMeToB: «OKpyKarmuid Mupy», «buosnorus. 5—7 knacce» u «Dusuka.
7 Kmace».

[Tpu n3ydeHnHn XUMHUH POUCXOIUT GOPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HayKH Kak 001acTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATEIBHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpBI. 3a/1aya yueOHOTro MpeMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMbI XUMHUUECKHUX 3HAHUN
— BaXXHeWIMX (HaKTOB, MOHATHUH, 3aKOHOB W TEOPETUYECKHUX IOJOKEHHM, JOCTYIMHBIX 000OIIEHHIA
MHPOBO33PEHYECKOTO XapakTepa, S3blka HayKH, B MPHOOIIEHWH K HAay4YHbIM METOJaM IO3HAHHS MpH
M3YYCHHUH BEIIECTB M XUMUYECKHUX PEaKIyii, B (OpMUPOBAHNH U Pa3BUTHH MTO3HABATEIBHBIX YMEHHIA U UX
MPUMEHEHUU B Y4eOHO-TI03HABATEIbHON U YUeOHO-HCCIIeI0BATEIbCKON IEATENbHOCTH, OCBOCHUH MPaBUII
0€301MacHOTO OOPAIIEHUS C BEIIECTBAMU B IIOBCEIHEBHOM KHU3HU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs BaXKHOE 3HAUYECHUE MPUOOpeH
TaKHe LU, KaK:

— (opMupoBaHHE WHTEUIEKTYaJIbHO pPAa3BUTOW JHUYHOCTH, TOTOBOM K C€aMOOOpa30BaHMIO,
COTPYIHHUYECTBY, CaMOCTOSITEIbHOMY TPUHATHIO PEIICHUH, CIIOCOOHOW aganTHpOBAaThCA K OBICTPO
MEHSIOIUMCS YCIOBUSM KU3HU;

— HAIPaBJICHHOCTh 00OYUEHUsI HA CHCTEMaTHYECKOE MMPHOOIIEHIE 00YJaIOIINXCS K CAMOCTOSITEITLHON
MO3HABATENBHON JIEATEIBHOCTH, HAYYHBIM METO/IaM MO3HaHUs, (POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

— obecrieueHue yCIOBHiA, CIIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YUYAIOUTMHICS OTIbITa PA3HOOOpa3HOM
NESTEIIbHOCTH, TO3HAHUS U CAaMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIIUH), HMEIOLINX
YHHUBEPCAIBFHOE 3HAUCHUE JIJIS1 PA3INYHBIX BHIOB ACSITEILHOCTH;

— (opmupoBanue obmel GyHKIIMOHAIEHOW W €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
YMEHHH OOBICHATH U OLICHUBATH SBICHUSI OKPYKAIOIIETO MHUPA, UCTIONB3Ys 3HAHUS U OIBIT, TOTy4YCHHbIC
IpU U3YYEHUU XUMUH, MPUMEHITh UX IPHU PELICHUU MPOoOJIEM B MOBCEIHEBHOM KU3HU U TPYIOBOU
NESTEIBHOCTY,

— ¢dopmupoBaHre y 0O0y4arOIIMXCS TYMaHUCTUYECKMX OTHOUICHWH, MOHUMAaHUS LEHHOCTU
XMUMUYECKHX 3HAHUHM Ui BBIPAOOTKU SKOJIOTUYECKH I11eJIeCOO0Pa3HOTr0 MOBEACHHSA B OBITY U TPYHOBOM
NESTEIBHOCTH B LIEJISIX COXPAHEHHsI CBOETO 3[J0POBBS M OKPYKAIOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CAaMOBOCIHUTaHHIO Ha
OCHOBE YCBOEHHS O0OIE€YEIOBEYECKMX LIEHHOCTEW, MOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaIpaBJICHHOCTH JaJbHEUIIEr0 00yUeHHUSI.

OOmiee 4uCIO 4YacoB, OTBEACHHBIX [JIsl W3YYEHUS XUMUU Ha YpPOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 4aca B HeJlen0), B 9 kinacce — 68 yacos (2
yaca B HEJIEIIO).






COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHauyajbHbIe XMMUYECKHE MOHSTHUS

[Ipeamer xumuu. Ponb XuMuK B JKM3HM YelOBEeKa. XMMHUA B CUCTeMEe HayK. Tena u BemiecTsa.
®u3nyecKkre CBOMCTBA BEHIECTB. ATrperarHoe COCTOsHHE BemecTB. [loHsTHE O MeTomax MO3HAaHUS B
xumud. YucTeie BemecTBa u cMecu. CriocoObl pa3esieHus: CMECE.

ATOMBI U MOJIEKYJbl. XMMHUYECKHE 3JeMEHThl. CUMBOJIBI XMMHUYECKUX 3J€MEHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunueckas popmysa. BaneHTHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTaBa
BemiectB. OTHOcUTenbHAss atoMHas Macca. OTHOCUTENbHAsh MOJEKYJsipHas Macca. MaccoBast gofst
XUMHUYECKOIO 3JIEMEHTA B COCTMHEHHH.

KomnuectBo BemectBa. Mosb. MonsipHass macca. B3anMOCBs3b KOJMYECTBa, MAacChl M YHCIA
CTPYKTYPHBIX €IMHHULl BemlecTBa. Pacu€Tsl o hopMyrnaM XUMHUECKUX COSTUHEHUI.

@u3nUEeCKUEe U XUMUYECKUE ABJICHUS. XUMHUYECKas peakius U €€ MpU3HAKU. 3aKOH COXPAHEHUS
Macchl BeIIeCTB. XUMHUYeCKHe ypaBHeHHsA. Kiaccudukanuss XMMHUYECKHUX peakuil (coequHeHwUs,
pasioKeHus, 3aMeIeHUs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYA0H, IpaBmiIiaMyi paObOThI B JTA00OpaTOpuu U MpUEMaMH 00paIeHUs
c JabopaTopHbIM 00OpyIOBaHUEM, H3y4yeHHE M ONHCaHHE (PU3UYECKHX CBOWCTB 00pa3loB
HEOPraHMYECKHX BEIIECTB, HAOMIOeHE (U3NICCKUX (TIIaBJICHUE BOCKA, TASTHHE JIbA, PACTUPAHHE caxapa
B CTYyINKE, KUMEHHE M KOHJECHCAIMS BOJbI) U XUMHYECKHX (TOpEHHE CBEYH, MPOKAIMBAHHE MEIHOMU
MIPOBOJIOKH, B3aUMOJICHCTBHME MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHHE M OINMUCAHHUE TPU3HAKOB
MPOTEKAHUS XUMHUYECKUX PEaKIHil (pa3okeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI ¢ XJIOPHUAOM
Oapwus, pasnoxenue ruapokcuaa menu (1) mpu HarpeBaHuu, B3aUMOJICHCTBHE Kelle3a C PACTBOPOM COJIH
meau (1), uzydenue croco6oB pasnieseHus cMeceii: ¢ TOMOIIbIO MarHuTa, GUIbTPOBaHKE, BEITAPUBAHUE,
TUCTHIUISIIMS, XpoMmaTorpadus, NpOBEICHHE OYMCTKHA TIOBAPEHHOW COJIM, HAONIOJCHWE W OIHCAHHE
pe3yNbTaTOB MPOBEACHUS OIbITa, WIUITIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MAacCChl, CO3/IaHUE MOJENeH
MOJIEKYJ (IIIApOCTEPKHEBBIX ).

Ba:xHeiiue npeacTaBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucimoposa — anemeHT u nmpocToe BemiecTBo. Haxoxnenue
KHCIIOpOJia B pUpoje, GU3MUECKUe U XUMHUECKHe cBolicTBa (peakiuu ropenus). Okcunsl. [Ipumenenue
kucioposa. CrocoObl HOJMy4YyeHUs KHUCIOopoaa B J1abopaTopuu W MpoMblieHHocTH. Kpyrosopot
Kucnopoja B mpupojie. O30H — aloTponHas MOAU(PHUKAIIS KUCIOPOA.

TemnmoBoit 3¢ (PeKT XUMHUUIECKON peaKIui, TEPMOXUMHUYECKUE YPaBHEHUS, 9K30- U DHIOTEPMUIECCKUE
peakuuu. TOMIMBO: Yyroyib U METaH. 3arpsi3sHEHUE BO3AyXa, YCUIICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne
030HOBOTO CJIOSI.

Bomopon — snemeHT M mpocToe BemecTBO. HaxokmeHue Bojopona B mpupoje, Gusnueckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oyyeHus. KucioTs! u comiu.

MosnsipHblii 00bEM ra30B. PacuéTsl M0 XUMHUECKUM YPaBHEHUSIM.

dusnyeckre cBorcTBa BOJIbl. Bosa kak pactBopureib. PactBopbl. HacklieHHbIE 1 HEHACHIIIEHHbBIE
pacTtBOpbl. PacTBOpUMOCTB BELIECTB B BOAE. MaccoBas J0JIsl BELIECTBA B pacTBOpE. XMMUUYECKUE CBOKCTBA
BoAbpl. OcHOBaHMsA. Posb pacTBOpOB B NpHpOAE W B KU3HHU 4elaoBeka. KpyroBopoT BOABI B NpHUPOJE.
3arps3HeHue NpupoaHbIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BO/I.

Knaccudpukamus  Heopranmueckux  coenuHenmit.  Oxcunbl.  Kiaccudukamms — OKCHIOB:
coneoOpa3yromre (0OCHOBHBIE, KHCIOTHBIE, aM(POTEpHEIE) 1 Hecoaeoopasyromie. HoMeHkI1aTypa OKCHIOB.
du3nYecKre 1 XMMUYECKUE CBOMCTBA OKCHIOB. [lomydenne okcumaoB.

OcnoBanus. Knaccudukanus ocHOBaHMH: MIENOYM U HEpacTBOpUMBIe ocHOBaHMA. HoMmeHKkIaTypa
OCHOBaHMI. PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBaHM. [loryueHre OCHOBaHUM.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kuciot. @u3nyueckue 1 XMMUYECKHE CBOHCTBA
kuciot. P aktuBHoctu metauioB H. H. bekerosa. [Tonydenue kucior.

Conu. Homenkinarypa cosneid. @uznueckue 1 XuMuueckue cBoicTa coneit. [lonyyenue coneil.

I'eneTnueckas cBsI3b MEXKYy KJIacCaMU HEOPraHUYECKUX COECTMHEHUM.



Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/AeJiCeHHEe COJEpKaHUsl KHUCIOpoJa B BO3JyXe, IOJydeHue, cobupaHue,
pacrno3HaBaHUE U U3y4CHHE CBOMCTB KUCIIOPO/a, HA0I0IeHHE B3aUMOICHCTBHS BEIIECTB C KUCIOPOIOM U
YCJIOBHSI BO3HUKHOBEHHUSI M TPEKpAIICHUs] TOPeHHs (ToXKapa), 03HaKOMJICHHE ¢ 00pasiaMu OKCHIOB U
OIHCaHUe X CBOMCTB, OTy4YeHHE, COOMpaHKe, paclio3HaBaHUE M U3YUYEHHE CBOWCTB BOJOPO/a (TOPEHHE),
B3auMojeiicTBue Boaopona ¢ okcugom Mmeau (1) (BO3MOXKHO WCIONB30BaHHUE BHJIEOMATEPUATIOB),
HabOmozieHne 00pa3loB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBAaHHUE OCOOCHHOCTEH pacTBOpEHUs
BEIIECTB C Pa3JIMYHOM PAaCTBOPUMOCTHIO, TPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHON MAacCOBOU I0JIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJbI C METaUIaMH (HAaTpUEM U KajibIMeM) (BO3MOXKHO
UCIOJIb30BaHNE BHUIEOMATEPHANIOB), HCCIEIOBAaHHE OOpPa3lOB HEOPraHMYECKHX BEIIECTB Pa3IHMYHBIX
KJIACCOB, HAOJIO/ICHUE W3MEHEHUs OKPACKH MHIMKATOPOB B PACTBOpPAX KHUCIOT W IIENOYEH, M3ydYCHUE
B3auMozeiicTBus okcuaa meau () ¢ pacTBopoM CepHOW KHCIOTHI, KHCIOT C METajUlaMH, PEaKIuid
HEWUTpalu3aluy, TOJYyYeHHE HEpPacCTBOPUMBIX OCHOBAaHMM, BBITECHEHHUE OJIHOIO MeETaljla APYTHMM U3
pacTBopa COJM, pellieHHe SKCIIEPUMEHTANbHBIX 3a/1ay 1Mo TeMe «BakHeilmue kiacchl HEOPTraHUYECKUX
COCMHECHUI.

IMepunonuyeckuii 3axkoH u Ilepuoamyeckas cucrema xumuyeckux 3iementoB /[ H.
MenpgeneeBa. CtpoeHne aroMoB. XHMHYECKass CBfi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peakumu

[lepBrie TOMBITKH KJIacCHU(DUKAIME XUMHYECKHX 3JieMeHTOB. [loHATHE O Tpynmax CXOMHBIX
AJIEMEHTOB (IIeTTOYHBIE U IIETOYHO3EMENbHBIE METAIIIbL, TAJIOT€Hbl, HHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOPHIE
00pa3yroT aM(OTEpHBIC OKCHUJIBI U THIIPOKCHIBIL.

[lepunonnueckuit 3akoH. Ileproanueckass cucrema xumuueckux snemeHTtoB [[. M. Menneneesa.
Koportkonepuoanast u aynHHonepuoaHas ¢popmsel [leproguueckoil CUCTEMbl XMMUUYECKUX 3J€MEHTOB /1.
W. Menpeneesa. [lepuoasl u rpynmnel. Ousnueckuii CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB Mepuoaa U
TPYIIIBI SJIEMEHTA.

Crtpoenne aromoB. CocTaB aTOMHBIX siiep. M3otombl. DnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
o0oJiouek aToMoB TiepBbIX 20 xumudeckux nemeHToB [lepmomgmueckoi cuctemsl J[. Y. Menneneesa.
XapakTepucTUKa XHMHUYECKOTO dJIeMeHTa Mo ero mnoinoxkeHuto B Ilepuoamueckoit cucreme . U.
Menpeneesa.

3aKOHOMEPHOCTH M3MEHEHHsI paJnyca aTOMOB XHMHUYECKHX DSJIEMEHTOB, METAJUTMUECKUX W
HEMETAJUTMYECKUX CBOMCTB 1O TPYIITaM U MEePUoaaM.

3nauenue Ilepmonnueckoro 3axkoHa u Ilepmoanyueckoil cUCTEMBl XMMHUYECKHX S3JEMEHTOB ISt
pa3BuTHs Hayku U npakTtuku. 1. 1. MenaeneeB — yd4€HbIN U rpaXk1aHUH.

Xumudeckasi cBs3b. KoBaneHTHasi (MOJSIpHAsT U HEMOJSIpHAsI) CBS3b. DIEKTPOOTPUIIATEIBHOCTD
XUMHUYECKUX JIeMEHTOB. IOHHAs CBSI3b.

Crenenb oxucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipouecchl OKHUCIEHUS U
BOCCTaHOBJEHUsS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHe oOpa3lOoB BELIECTB METAUIOB M HEMETAJIOB, B3aMMOJEHCTBUE THAPOKCHAA IUHKA C
pacTBOpamMu KHUCIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakluil (rOpeHue, peakliuu pa3ioKeHNs, COSTUHEHUS).

Mescnpeomemmnwie ceasu

Peanuzanust MeXnpeaAMETHBIX CBA3€H NMPU M3Y4YEHUH XMMHUU B 8 Kilacce OCYIIECTBIISIETCS depes
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHITHIA, TaK U MOHITHIA, SBISIOIUXCS CHCTEMHBIMH
JUISL OT/AETIBHBIX PEAMETOB €CTECTBEHHO--HAYYHOT'O IHKIIA.

OO01mue ecTecTBeHHO--HAyYHBIC TIOHATHS: HAYIHBIN (aKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIU3, CHHTE3,
KjaccupuKanus, NepUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEINb,
SIBJICHUE.

®dusuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIBI, PaIMOAKTUBHOCTD,
MOJIEKYJa, JJICKTPUYECKUN 3apsif], BEIIECTBO, TEIO, 00BEM, arperaTHOe€ COCTOSHHUE BEIECTBA, ras,
¢buznyeckre BeJIMUMHBI, eMHUIIBI H3MEPEHUs, KOCMOC, TUTAHEThI, 3BE31b1, COHIIE.

buonorwust: porocunres, neixanue, 6uochepa.



I'eorpadus: armocdepa, rumpocdepa, MUHEpabl, TOPHbIE MOPOABI, IOJE3HbIE HCKOMAeMbIe,
TOIIMBO, BOJHBIE PECYPCHI.
IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE Pe3yabTaThl OCBOCHHS IMPOTrpaMMbl OCHOBHOT'O OOIEro 0Opa3oBaHuUs TOCTUTAIOTCS B
XoJie 00y4eHHs XMMHHU B €IMHCTBE Y4eOHONH M BOCIMTATEIbHON JEATEIHbHOCTH B COOTBETCTBHH C
TPpaAUIITUOHHBIMU pOCCHfICKHMH COOHUOKYJIBTYPHBIMU W  AYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMU,
MPUHSTHIMHU B OOIIIECTBE MpPaBUIaMH U HOPMaMH MOBEJEHUS U CIIOCOOCTBYIOT MpoOIleccaM CaMOIO3HAHMS,
CaMOPAa3BUTHS U COLMATM3AIMH 00yJarOIIUXCS.

JInuHOCTHBIE pPEe3ynbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS CHCTEMOI
IIO3UTHUBHBIX HIECHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMpCHUEC OIIbITa ACATCIBHOCTH HA eé OCHOBC€, B TOM 4HUCJIC B
YacTH:

1) naTpuoTHYeCKOro BOCHUTAHMS:

[IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY
HACJICINIO, TTOHUMAHUS 3HAYCHUS XMMHUYECKONH HAyKH B JKU3HH COBPEMEHHOI'O OOIIECTBA, CTIOCOOHOCTH
BIQJIETh JOCTOBEpHOW HH(pOpMalued O TMepeAOBbIX [TOCTIKEHUSX M OTKPBITHUSIX MHPOBOH U
OTEUYECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa M OOIIECTBA;

2) rpaKIaHCKOro BOCIIMTAHUS:

MNpEACTAaBJICHUA O COLNMAJIBHBIX HOpMax M IMpaBUJIaX MCKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCE,
KOMMYHHUKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, Yy4eOHO-HCCIeI0BaTENbCKOM,
TBOp‘IeCKOi/JI N JpYrux Buaax ACATCIbHOCTU, TOTOBHOCTH K p33H006p33H0ﬁ COBMECTHOU ACATCIBHOCTH IIPU
BBHITIOJTHEHUH Y4€OHBIX, MMO3HABATENBHBIX 3a7a4, BBINOJIHEHUW XMMHYECKUX KCIEPUMEHTOB, CO3IaHHUH
y4€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHMMAHHUIO M B3aUMOIIOMOILM B IpoLiecCce 3TOW yueOHOM
JeSITENIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE TMOBEICHHWE U TMOCTYNKH CBOMX TOBAPHUIICH C MO3HUIIUU
HPABCTBCHHLIX W ITPABOBLIX HOPM C y‘-IéTOM OCO3HaHUA HOCJ'ICI[CTBI/IfI IMMOCTYIIKOB,

3) HIEeHHOCTH HAYYHOr'0 MO3HAHUS

MHUPOBO33PECHUYECKUE TPEACTABICHUS O BEIIECTBE M XHMHUYECKOH pEaKIWh, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIOIINE OCHOBY JJISi IOHUMAaHUS CYIIHOCTH HayYHOUH
KapTUHBI MHpa, NPCACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pPAa3sBUTHUA IMPUPOABLI, B3aUMOCBA3AX
YeloBeKa C MPUPOTHON CPesloi, O pOJIM XUMUU B TIO3HAHUH STUX 3aKOHOMEPHOCTEH;

IMO3HAaBaTCJIbHBIC MOTHBBI, HAIIPABJICHHBIC HA IMOJIYYCHHE HOBBIX 3HAHUH 110 XHUMHU, HCO6XOI[I/IMI)IC
UisT OOBSICHEHHMsSI HaOJIOAaeMbIX TMPOIIECCOB U SBICHUHM, TO3HABATENbHOW, HMH(DOPMAIMOHHOW W
YUTATEIbCKON KYJIbTYPhl, B TOM 4YHCIIE HaBBIKOB CAMOCTOSITEIbHOM pabOThl C Y4EOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOH, TOCTYIHBIMUA TEXHHUECKUMHU CPEICTBAMU HH(POPMAIITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHI0O W TIO3HAHHWIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa3oBaHUIO, TMPOCKTHOW U HCCIENIOBATEIbCKOM NIEATEIHHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPAaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B lajbHEHILIEeM;

4) popMHPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH >KM3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha
31I0pOBBIIl 00pa3 »XM3HH, OCO3HAHUE IOCIECACTBUI M HENpPUSATHE BPEIHBIX MPUBBIUEK (YIOTpeOJIeHUs
AJIKOTOJI51, HAPKOTHUKOB, KYPEHUS ), HEOOXOIUMOCTH COOTIOICHUS TTPABHII OE30MTACHOCTH MPU 0OpaICHUH C
XMMHUYECKHMH BEIIECTBAMH B OBITY M pealibHOMN JKU3HU;

5) Tpy10BOIr0 BOCTIMTAHUSI:

HWHTEpPEC K MPAKTHYECKOMY H3YUEHHUIO MPOPECCUl U Tpya pa3IuIHOTO POJia, YBaXKCHUE K TPYAY U
pe3yabTaTaM TPYIOBOW JESTENBHOCTH, B TOM YHMCJI€ HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHHUM IO
XMMHHU, OCO3HAHHBII BHIOOp MHIAMBHIYaJbHON TpPAaeKTOPUH MPOJOIDKEHHS OO0pa3oBaHHA C Y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEIIHOM
HpO(l)eCCI/IOHaHBHOf/'I ACATCIIBHOCTU WU Pa3BUTUA HCOGXO[[I/IMBIX yMeHHfI, TOTOBHOCTbL aJallTUPOBATLCS B
npodeccuoHanbHO cpee;

6) 3K0JI0rH4ecKOro BOCHUTAHMA:



HKOJIOTHYECKH 11esIec000pa3HOe OTHOIIEHUE K MPUPO/JIE KaK UICTOUHUKY KU3HU Ha 3emiie, OCHOBE €€
CYLIECTBOBAHMS, TMOHMMAHUE LIEHHOCTH 3J0pPOBOIO0 M 0€30MacHOro o0pasa >KU3HU, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (PU3UUYECKOMY U TICUXHMUECKOMY 37I0POBBIO, OCO3HaHHE LEHHOCTH
coOnroieHHsl MpaBwJl O€30MacCHOrO MOBEAECHUS NpHU paboTe C BELIECTBAMH, a TaKK€ B CHUTYyalMSX,
YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TOJydaeMble NMPU W3YYCHUH XUMHH, U1 PEIICHHUs 3ajad,
CBA3AHHBIX C OKPYXKAIOLIEH IPUPOAHOW CPENOM, IJI IOBBILICHHS YPOBHS JKOJIOTMYECKOH KYJIBTYpHI,
OCO3HAHHUS TT100aTbHOT0 XapaKTepa SKOJOrHYeCKUX MpoOIeM U MyTell UX pelieHus ocpeiCTBOM METOI0B
XUMHUHU, OKOJOTMYECKOTO MBIIUICHUS, YMEHHS PYKOBOJACTBOBaThCS MM B  [O3HABATEIbHOM,
KOMMYHUKATUBHOM M COLIMATILHOM MTPaKTUKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MeTampeaMETHBIX pe3yJIbTaTOB BBLACNSAIOT 3HAaYMMble 11  (OPMUPOBAHUA
MHUPOBO33pEHUs OOIIEHAYYHbIE MOHATHA (3aKOH, TEOpHsi, MPUHIHII, THIIOTe3a, (akT, cucTemMa, Mpoiece,
SKCIIEPUMEHT M JAPYroe.), KOTOpPhIe HCIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeaMeTax H
MO3BOJISIIOT HA OCHOBE 3HAHUH W3 3THUX NPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON HayYHOM
KapTUHE MHpa, M YHHBEpcajbHble YyueOHble JeHCTBUS (TMO3HaBaTeIbHbIE, KOMMYHUKATHUBHBIE,
peryasTHBHBIE), KOTOpble oOecreunBaloT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSATEIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM IeATeIbHOCTH.

Ilo3naBaTe/ibHBIE YHHBEPCATbHBIE YUeOHbIE NeiCTBHS

Ba3oBble JlornuecKkue 1eMCTBHS:

YMEHUS UCTIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS P OCBOSHUHU 3HAHUMN: PACKPBIBATH CMBICIT
XUMHUYECKHUX MOHATHH (BBIACIATh UX XapaKTepHbIe MPHU3HAKU, YCTaHABIUBATh B3aUMOCBS3b C JAPYTUMU
MOHSTUSMH), HCIOJB30BaTh MOHATUA I OOBACHEHHS OTACIbHBIX (DAKTOB M SIBICHU, BHIOMpATH
OCHOBaHUSI W KPUTEPUH M KIacCUPUKAIMM XHUMHUYECKUX BEHIECTB W XUMHUYECKUX PEaKIIHid,
YCTaHABJIMBaTh MPUYMHHO-CJIEICTBEHHBIE CBA3M MEXAY OOBEKTaMH H3YYEHHS, CTPOUTH JIOTUYECKHUE
paccyxneHus (MHAYKTUBHBIE, TEAYKTUBHbIE, 10 aHAJIOTUH), IeJaTh BHIBOJIBI U 3aKIIOYCHHUS,

yMEHHE TIPUMEHATH B TMPOIECCe TMO3HAHUA TMOHATUA (MIPEAMETHBIE U METaNpEeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIONB3YEMbIE B XUMUH, MPE0OPa30BBIBATH IIUPOKO MPUMEHSIEMbIE
B XMMHH MOJICTTFHBIC MTPEICTABICHUS — XUMHUYSCKHUN 3HAK (CUMBOJI DJIEMEHTA), XUMHUYecKasi popmyna u
ypaBHEHHE XUMHUYECKOW peaklMu — MPH PElICHUH y4eOHO-TIO3HABATENbHBIX 3a/ady, C Y4ETOM STHX
MOJICJIBHBIX TPEJCTABICHUN BBISIBIATE M XapaKTEPU30BaTh CYIIECTBCHHBIE TMPU3HAKH HW3Y4aeMBbIX
OOBEKTOB — XHMMHYECKHUX BEIIECTB M XHMHUYECKUX pEaKIHid, BBISBIATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYHHHO-CJICACTBEHHBIE CBS3U M MPOTUBOPEUHNS B H3y4aeMbIX MPOIECCaX U SBICHUSX.

ba3oBblie ucciienoBare/ibCKue AeUCTBUA !

YMEHHE HCIIOJIb30BaTh MOCTABJICHHbBIE BOMPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KaueCTBE OCHOBBI /17151 JOPMUPOBAHUS TUIIOTE3BI TIO TIPOBEPKE MPABUIIHBHOCTH BHICKA3bIBAEMBIX CYKICHHI;

pUOOpEeTeHNe OIbITa 10 IUIAHMPOBAHUIO, OPraHu3allid M TPOBEJCHUI0 YUYEHHUYECKUX
HKCHEPUMEHTOB, YMEHHE HaOJII0AaTh 3a XOJOM IpoIecca, CaMOCTOSTEIbHO IPOTHO3HPOBATH €T0
pe3yabTaT, GopMyIUpOBaTh 000OIIEHUS U BBIBOBI 110 PE3yJIbTaTaM IIPOBEIEHHOTO OIbITa, UCCIIEI0BaHUs,
COCTaBJIATH OTYET O MPOJICTAHHOM paboTe.

Pa6ora ¢ undopmaumeii:

YMEHHE BbIOUPaTh, AHATM3UPOBATh M UHTEPIPETUPOBATH HH(GOPMAIIUIO PA3IUYHBIX BUIOB U (HopM
MIPE/ICTABICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHHKOB (HAyYHO-TIOMYJISIpHAsl JIUTepaTypa XUMHUUYECKOTO
CoJlepKaHusl, CIIPaBOYHBIE TTOCOOMs, pecypchl HTepHeTa), KPUTUYECKU OLIEHWBATh MPOTUBOPEUHBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TMPUMEHSTh Pa3IUYHbIE METOIbl W 3aMpoChl MPU TMOUCKE U OTOOpe WHGPOpMAIUU |
COOTBETCTBYIOIIUX JaHHBIX, HEOOXONWMBIX JJIi BBHIIOJHEHHS Y4eOHBIX M TO3HAaBaTeNbHBIX 3aJad
OINpENeIEHHOT0  THUIA, MPHOOpPETeHHWE OmbITa B  OOJACTH  HCIOJIB30BaHUS  MH(POPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTWH, OBJAJEHUE KYyJIbTYpOH aKTUBHOIO MCIOJb30BAHUS Pa3IMYHBIX
MTOWCKOBBIX CHUCTEM, CAMOCTOSITEIILHO BHIOMpATh ONMTUMAIbHYIO (OpPMY TpE/CTaBICHUS WHQOpMAIUN U
WUTIOCTPUPOBATH peIIaeMble 3aJa4l HECIIOKHBIMU CXeMaMHU, AuarpaMmmamMu, IpyrumMu popMaMu rpaduku
M UX KOMOMHAIUAMIU;



YMEHHUE HMCII0JIb30BaTh U aHAJM3UPOBATH B MPOLECCEe YUEOHOM U UCCIIeI0BATENLCKOM AeSTETbHOCTH
nHGOpPMALIMI0O O BIUSHUU TPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SfHCTBA M TPAaHCIOpPTa HA COCTOSIHHE
OKPY’KarOILEeH IPUPOJIHOMN CPEIBIL.

KomMmyHukaTnBHbBIe yHUBepcaibHble YueOHbIe 1eHCTBUSA:

YMEHHUS 3a/1aBaTh BONPOCHI (B X0J1€ AUaora u (Win) JUCKYCCHH) 10 CYIIECTBY OOCYX/1aeMOi TEMBI,
(bopMynupoBaTh CBOU MPEIOKEHHUSI OTHOCUTEIBHO BBIIOJIHEHUS MTPEAJI0KEHHOM 3a/1a4;

YMEHMsI TPEACTABIATh IIOJYYEHHBIE PE3YJbTAaThl I10O3HABATEIBHOW MAESTENIBHOCTH B YCTHBIX U
MACbMEHHBIX TEKCTaX; JeJaTh MPE3CHTALHI0 PE3YJbTaTOB BBINOJIHEHUS XUMHUYECKOrO 3KCIIEPUMEHTA
(;mrabopaTopHOTO OMBITA, JTA0OPATOPHOM PAOOTHI MO UCCIIETOBAHUIO CBOWCTB BELIECTB, y4€OHOTO TIPOEKTA);

YMEHHsI y4eOHOro COTpPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATENbHOM U
MCCIIEIOBATENILCKOM JIEITETPHOCTH TMPU PEIICHHHM BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4€Ta OOIIMX
MHTEPECOB M COIIacOBaHUS mo3uiuil (oOcyxkaeHus, OOMEH MHEHHMSIMH, «MO3TOBBIE ILITYPMBD,
KOOpJMHAIUSI COBMECTHBIX JAECUCTBUH, ONPEAEICHHE KPUTEPHEB IO OLIEHKE KauyecTBA BBIIIOJHEHHOU
paboTHI U ApyTHE).

PerynsiTuBHbIe yHHBepCaJbHbIe y4eOHbIe NeiiCTBHSA:

YMEHUE CaMOCTOSITEIbHO ONPENENsATh UEIH JIeATeIbHOCTH, IUIAaHMPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESATENBHOCTh, BHIOMpaTh Hamboiee
s¢dexTUBHBIE CIOCOOBI pelIeHrs y4eOHbIX U MO3HABATENbHBIX 3a7[ad, CAMOCTOSTEIBHO COCTABISATH MU
KOPPEKTUPOBATh IIPEIIOKECHHBIA AJITOPUTM JCUCTBUM IPU BBIIIOJIHEHUM 3aJaHUNA C y4ETOM IOJIYyYEHUS
HOBBIX 3HaHMI 00 U3y4aeMbIX 00BEKTaxX — BEIIECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBHE MOTY4YEHHOTO
pe3yabTaTa 3asBJICHHOM I€JIM, YMEHHME HCIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, MpEAjiaracMble B
YCJIOBHUHM 3aJaHUM.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHHIO 00SI3aTENILHOTO COAEP KaHUS, YCTAHOBIEHHOTO
JTaHHOU (eiepaabHON pabouelt mporpaMMo, BBIICISIOT: OCBOCHHBIC 00YJAOIIMMHUCS HAyYHBIC 3HAHUSA,
YMEHHsI ¥ cTIOcOObI IeUCTBUH, crieluprUecKue sl IpeAMEeTHON 00aacTu « XUMHsI», BUABI ACSTEIbHOCTH
[0 MOJYYEHHIO HOBOT'O 3HAHUSA, €r0 MHTEPHpETaluy, NpeoOpa3oBaHUI0 U NPUMEHEHHUIO B Pa3IMYHbBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K xonmy oOyuenus B 8 kjiacce mpeaMeTHbIe pe3yibTaThl HA 6a30BOM YpOBHE JOJDKHBI OTPaXaTh
c(hOPMHUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHIA:

® PpACKpPBIBATH CMBICI OCHOBHBIX XMMHUYECKHX MOHATUMN: aTOM, MOJIEKYJa, XUMUYECKHUI 3JIEMEHT,
IIPOCTOE BEILECTBO, CI0KHOE BELIECTBO, CMECH (OJHOPOJHAS U HEOIHOPOAHAs), BaJICHTHOCTD,
OTHOCHTEJIbHAS aTOMHAS U MOJIEKYJISIPHASI Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBasi JI0Jsl XMMHUYECKOTO 3JIEMEHTa B COCIMHEHHMU, MOJSIPHBIM O0BEM, OKCHI, KUCIOTA,
OCHOBAaHHUE, COJb, AJIEKTPOOTPULATENBHOCTh, CTENEHb OKHCICHMS, XUMUYECKas peaklus,
KJaccu(UKalus peakuuid: peakluu COSIMHEHUS, PeaKLUU Pa3NIOKEeHHs, PEaKIIMK 3aMEeIICHNS,
peakiu oOMeHa, 9K30- ¥ YHIOTEPMUYECKUE PEAKIINH, TeTUIOBOM 2P (EKT peakiuu, aIpo aToMa,
AJIEKTPOHHBIN CJION aToma, aTOMHas OpOMTajb, paAuyC aTomMa, XMMUUYECKas CBA3b, MOJIApHAs U
HETOJsIpHAsl KOBAJICHTHAs! CBA3b, MOHHAS CBS3b, HOH, KATUOH, AHUOH, PACTBOP, MaccoBas J10JIs
BellecTBA (ITPOLICHTHAS] KOHIIEHTpPAIIUs) B paCTBOPE;

® MJUIFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX IOHATUI U IPUMEHATD 3TH NOHATHS IIPU
ONMCAaHUU BELIECTB U UX MPEBPAILLCHU;

® UCNOJB30BAaTh XMMHUYECKYI0 CHMBOJHUKY JJISi COCTaBICHHS (POpPMyN BEIIECTB W ypaBHEHHA
XMMHUYECKHUX PEaAKIIHi;

® OmNpenessITh BaJC€HTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUWHEHUSX, CTETIEHb OKHCIICHUS
3JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, NPUHAJIEKHOCTh BELIECTB K OIpPENEIEHHOMY KJIACCy
coelMHeHuH 1o GopMynaM, BUJ XUMUYECKON CBSI3U (KOBAJICHTHAS M HOHHASI) B HEOPTaHUYECKUX
COEJIMHEHUSX;

e packpsiBaTh cMblch [lepuonndeckoro 3akona Jl. 1. MeneneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE
MEePUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMMHUYECKHX OJJIEMEHTOB OT HX [OJIOKEHHUS B
Ilepuoanueckoil cucTtemMe, 3aKOHOB COXPAaHEHHs MacChl BELIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO y4EeHHUs, 3aKOHa ABOTaipo;



ONMCHIBATh M XapaKTepu3oBaTh TabmuuHytlo ¢opmy Ilepuonuueckoil cucTeMbl XHUMHUYECKHX
3JIEMEHTOB: pa3anyaTh MOHATUS «TJIaBHas noArpymnmna (A-rpynmna)» u «nobounas noarpynna (b-
TpYIIa)», Majble U OOJBIINE IEPHOABI, COOTHOCUTH 0003HAaYEeHHUsI, KOTOPBIE UMEIOTCS B Ta0IHIIe
«Ilepuonnyeckast cucrema xumuueckux saemeHToB JI. WM. MeHpgeneeBa» ¢ YHCIOBBIMU
XapaKTEePUCTHKAMH CTPOCHHUSI aTOMOB XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, ooiiee
YHCJIO AJIEKTPOHOB U pacpeeseHUe UX MO 3JIEKTPOHHBIM CII0SM);

KJ1acCu(UIUPOBATh XUMUYECKUE IEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMUUECKHUE PEaKIIuU
(110 YMCIly U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEINIOBOMY P PEKTY);
XapakTepu3oBaTh (OMHMCHIBATh) OOLIME XMMHMUYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEpK/as  ONHUCAHUE TPUMEPAMU  MOJEKYISPHBIX  ypaBHEHUH  COOTBETCTBYIOIIMX
XMMHUYECKHX peakluii;

IIPOrHO3UPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTH OT HUX KAauyeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHMsI XUMUYECKUX IIPEBPALLIEHUH B Pa3JIMUHbIX YCIOBUSIX;

BBIYHMCIIATh OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJIIPHYIO MacChl BEILECTB, MAacCCOBYIO JIOJIO
XMMHYECKOI0 3J€MEHTa 10 (opMyse COEIMHEHHUs, MAacCOBYIO JIOJI0 BELIECTBA B PACTBOPE,
IIPOBOJUTH PACUYETHI 110 YPAaBHEHHUIO XUMUYECKOM PEaKIUU;

IIPUMEHSATh OCHOBHBIE ONIEPALIMM MBICIUTEIBHON NESTEbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
000011eHIE, CUCTEMAaTH3aIINIO, KJIAaCCU(UKAITUIO, BBISIBIICHUE PUYNHHO--CIIEJICTBEHHBIX CBS3EH
— JUIsl U3yYEHHUsl CBOWCTB BEIIECTB M XMMMUYECKHX PEaKLUi, €CTECTBEHHO-Hay4YHbIE METOMbI
MO3HAaHUS — HaONIoIeHWe, U3MEpPEHHE, MOJEIUPOBAaHNE, JSKCIEPUMEHT (peanbHbll WU
MBICIICHHBIH );

CJIEJIOBATh MIPABUIIAM I0JIb30BAHUS XMMHUYECKON MOCY0H U 1a00paTOPHBIM 000PYJOBaHUEM, &
TaKXKe MpaBUIaM OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMHU 110 BBIITOJTHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHUI0 U COOMpaHHMIO Ia3000pa3HbIX BELIECTB
(BoOpOa M KHUCIIOPOAA), INPUTOTOBIEHHUIO PAaCTBOPOB C ONPEIECIIEHHOM MaccoBOM JoJiel
pPacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh U TPOBOAMTH XMMUYECKHE SKCIEPUMEHTHI 110
paclo3HABaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C TOMOIIBI0 HHIUKATOPOB (JIAKMYC,
¢benondranent, METUIOPAHXK U IPYTHE).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Kosan4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue
n/ pa3iesioB U TeM Bcer Kontpoabubl | IIpakTHyecku (unpopsre)
I nporpaMMsI 0 e padoThI e padoThI obpasosateibibIe
pecypcsl
Paznea 1. IlepBonavaibHble XUMHYECKHE IOHATHS
XuMust — BaKHast
obnacth bu6mmoteka [IOK
11 CCTCCTBOSHAMI H ) 2 https://m.edsoo.ru/7f4183
MPaKTUYECKON 7c
JeATENIbHOCTH -
YeJI0BEKa
Bemecta bubmuorexa [IOK
1.2 XUMHYECKUE 15 1 https://m.edsoo.ru/7f4183
peakuuun 7c
Hroro no pasneny 20

Paznen 2. Baxkneiimmue NMpeACTABUTEC/IN HCOPraHUIECCKUX BCIICCTB

Eomyx' bubmuorexa [IOK

2.1 HCITOPOAL. 6 https://m.edsoo.ru/7f4183
[Toustre 00 7
OKCHIaX -
Bonopoa.Ilonsarue bu6nunorexa LIOK

2.2 0 KHCJIOTaX U 8 0,5 1 https://m.edsoo.ru/7f4183
COJIIX 7c
Boga. PactBopsl. bubnmoreka [JOK

2.3 [Tousitre 00 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHMSAX /c
OCHOBHBIE KJIACCHI bu6nmorexa [IOK

2.4 HEOPraHUYeCKUX 11 1 1 https://m.edso0.ru/7f4183
COETMHEHUN 7c

Hroro no pasneny 30

Pa3znen 3. Ilepnonnueckuii 3axkon u Ilepuoanyeckasi cucreMa Xumuueckux 31ementon /1. U.
MenaeneeBa. CTpoeHue aTOMOB. XHUMHYeCKas1 CBA3b. QKM CINTEIbHO-BOCCTAHOBUTEIbHbIE

peakiuun
[Tepuoanueckuit
3aKOH U
Hepuonuieckas bu6nunorexa LIOK
3.1 chierema 7 https://m.edso0.ru/7f4183
XHUMHYECKHX 7
anemenToB /l. 1. -
Mennene-eBa.
CtpoeHue aToma
XuMuueckas
CBSI3b. bubnuoreka [IOK
3.2 OKUCIIUTENBHO- 8 1 https://m.edso0.ru/7f4183
BOCCTAHOBHUTEJIBH 7c

bIC PCAKIINU
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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bu6nunorexa LIOK

HWroro no pazaeny 15 https://m.edsoo0.ru/7f4183
7c
bu6mmoreka [IOK

[ToBTOpEHHUE 3 https://m.edsoo0.ru/7f4183
7c

OBIIEE KOJIMYECTBO

YACOB IIO 68 4,5

I[TPOTPAMME
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INOYPOYHOE IINTAHUPOBAHHE

8 KUIACC
Komriecreo acon DJieKTpoHHBIE N (pPOBbIE
N Tema ypoka KonTtpo Mpakruie | Jlara oﬁpasol:aaTenLHue b
n/n Bcero = JbHBIE CKHe H3YUCHMA | vpebI
padoThI padoThbI
1 [Ipenmer xumuu. Posb XMMUHK B )KM3HU YelioBeKa. Tena 1 bubmunorexa LIOK
U BEIeCTBA https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOaX TIO3HAHUS B XUMUHU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
A e L B LOK
https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 Yucrtsie BemecTBa U cMecu. CriocoObl pa3ieneHus 1 bubmumorexa [LIOK
cMecei https://m.edsoo.ru/ff0d26ca
5 IIpakTrueckas padora Ne 2 «Paznenenue cMmecel (Ha 1 bubmumorexa [LIOK
pUMepe OYUCTKU TIOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
bubnmoreka [JOK
6 ATOMBI 1 MOJICKYJIbI . https://m.edS(])J(;).ru/ﬁOdZaGC
7 XUMHUYECKHUE 3JIEMEHThI. 3HaKH (CUMBOJIbI) XUMHUUECKHUX 1 bubmmorexa LIOK
AJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOKHBIC BEIIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHHE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas bubnmnoreka [JOK
10 1 .
¢dopmyna. BaieHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHast aToMHast Mmacca. OTHOCUTENbHAS 1 bubnmnoreka [JOK
MOJICKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas oISt XUMHYECKOTO DJICMEHTA B COCIUHEHUN 1 Eubmaorexa LJOK
https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemectBa. Monb. MossipHas macca 1 bubmorexa OK

https://m.edsoo.ru/ff0d5230
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dusnyeckre U XUMUYECKUE IBJIEHUA. XUMAYECKas

but6mmoreka [IOK

14 peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKu U ycI0BUA MPOTEKAHUS XUMUUECKUX PeaKuil bubmorexa [IOK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. XUMUYECKHE bubnuotexa [JOK
ypaBHEHHUSI https://m.edsoo.ru/ff0d3b88
17 BrrunciieHus KOIU4ecTBa, MacChl BEIIECTBA 110 bu6anorekxa LIOK
YpPaBHEHUSIM XUMHUCCKHX PEaKIUil https://m.edsoo.ru/ff0d5708
18 Knaccudukanms XumMmudecknux peakuuii (CoeTnHeHHs, bu6nmuoreka [IOK
pas3IoKeHus, 3aMeCHHs, OOMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIN-3HIIUKIIONEINCT. bubmmoreka [LIOK
O0001IeHrE U cUCTEMATU3ANA 3HAHAN https://m.edsoo.ru/ff0d40c4
20 KonTpoabnas padora Nel nmo reme «Bemecrsa n 1 bubmumorexa [LIOK
XHMHYECKHE PeaKinny» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Coctas Bo3ayxa. Kucinopon — bu6mmorexa LIOK
3JIEMEHT U MPOCTOE BemiecTBO. O30H https://m.edsoo.ru/ff0d448e
29 @u3nyecKue U XUMHYECKUE CBOMCTBA KUCIOPOAa bu6mmoreka LIOK
(peakiuu okucieHus:, ropenue). [Toustre 06 okcumax https://m.edsoo.ru/ff0d4614
23 CrniocoObI mosryyeHHs KUCI0poAa B 1a00paTopuu U bu6mmoreka [LIOK
npoMbIIeHHOCTH. [IpuMeHeHne Kucmopoaa https://m.edsoo.ru/ff0d497a
TemnoBou KT XUMUYECKOW pEeaKLnH, TIOHATH
24 T:ngszy??eq()EOM ypaBHZ;I/I(I)/I :I:KG:«:O-LI u P o0 bubmmorexa LOK
’ https://m.edsoo.ru/ff0d4790
SHIOTEPMHUECKUX PEAKLIUAX
o5 Tomnuso (He(dTh, yroiab U MeTaH). 3arpsi3HeHUE BO3/1yXa, bu6muoreka [IOK
CHOCOOBI €ro MpeA0TBPAIlCHHUs https://m.edsoo.ru/ff0d4c4a
[IpaxTrueckas padora Ne 3 o teme «llonydyenue u bu6muoreka [IOK
26 o .
coOMpaHHe KHCIOpOo/ia, U3y4YeHHE €T0 CBONCTB https://m.edsoo.ru/ff0d4ae2
27 Bonopon — anemenT u npoctoe BemecTBo. Haxoxnenue bubmuoreka [{IOK
B IPHPO/IC https://m.edsoo.ru/ff0d4dd0
| e e e . B orea 10K
' ) ’ https://m.edsoo.ru/ff0d4dd0
Teme «Bomxopoa».
29 [ToHsaTHE O KUCITOTAX M COJISIX bubmorexa LIOK

https://m.edsoo.ru/ff0d50d2
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but6mmoreka [IOK

30 Crioco0sI ToTy4eHHs1 BOAOPO/Ia B J1a0OpaTOpHUH hitps://m.edso.ru/ffod4ddo

31 [IpaxTueckas padora Ne 4 o reme «llonydyenue u bu6nuoreka [IOK
cobupaHue BOJOPO/a, H3yUECHHE €ro CBOWCTBY https://m.edsoo.ru/ff0d4f42
32 Mounsipabiii 00bEM ra3oB. 3akoH ABOTaIpO E{tlgglfl%rizlijig)?rﬁlﬁo 45426

33 Brrunciienust 00bEMa, KOJIMYECTBA BEIIECTBA r'a3a 10 €ro bu6anorekxa LIOK
H3BECTHOMY KOJIMUECTBY BEIIECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0

34 Berauciienust 00bEMOB ra3oB 10 YpaBHEHHIO PEAKIMU Ha bu6nmuoreka [IOK
OCHOBE 3aKOHA OOBEMHBIX OTHOILICHHIA I'a30B https://m.edsoo.ru/ff0d5708

35 duznueckue 1 XUMHYIECKHE CBOMCTBA BOJIBI Bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [ToHsITHE 00 HHIMKATOPAX E:tlgg:lflﬁzlai(iérﬁlﬁo 459e2

31 nemscwmenme pacraop. Macoona tom seuiecrsa 5 buGmiotexa LIOK
https://m.edsoo.ru/ff0d5b40

pacTBope

| Mo paiors o o o i crosrnn Busorea 101
DACTEOPEHHOTO BEMECTER) https://m.edsoo.ru/ff0d5eba

39 Kontpouabsnas padora Ne3 no teme «Kucsiopon. bu6mmorexa [LIOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342

40 Oxcupsl: cocTaB, Kiaccu(UKAIMs, HOMEHKIIATypa bubmorexa LOK
’ ’ https://m.edsoo.ru/ff0d664e

a1 [Tonyuenune u XuMUYECKUE CBOMCTBA KUCIOTHBIX, bub6naunorexa LIOK
OCHOBHBIX U aM(OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e

42 OcHoBaHM: COCTaB, KJIacCU(pUKALHI, HOMEHKIATypa bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ff0d67ca

43 [losyyeHnne 1 XUMHUYECKUE CBOMCTBA OCHOBAaHUMI bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocTaB, kiaccudukanus, HOMEHKIATYpa bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ffOdfee2

45 IlosnyyeHnue U XUMUYECKUE CBOMCTBA KUCIIOT bubmmorexa LIOK

https://m.edsoo.ru/ffOdfee2
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Conu (cpennue): HOMEHKIATypa, CIIOCOOBI MOTyYeHUs,

but6mmoreka [IOK

46 XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
47 g{%glﬁjnjhiglﬁ::nr;ﬁ?;ig Qai rll)(? I;I:;ZI iOCHOBHLIe KJIacCHI bubmorexa LLOK
P Fat o https://m.edsoo.ru/00ad9b7c
HEOPTaHWYCCKHUX COCAMHCHHIDY
48 ['eneTnyeckas CBA3b MEXKAY KJIaccaMH HEOPraHMUECKHX bubnuoreka [JOK
COCTUHEHUI https://m.edso0.ru/00ad9a50
. bubnuoreka [JOK
49 O06o001IeHre U cucTeMaTr3aIus 3HaHUH hitps://m.eds00.ru/00ad9ch2
Kontpoannas padora Ned4 nmo reme "OcHOBHbBIE bu6mmoreka [IOK
50 X1 .
KJIACCHI HEOPTaHNYECKUX COeIHH eH Ui https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KJIaCCU(PUKAIIMTN XUMHUCCKUX bubmuoreka [JOK
51 )
asieMeHTOB. [ToHsTHE O TPyIaxX CXOAHBIX 3JIEMCHTOB https://m.edsoo.ru/00ad9ffa
59 [Tepuonnueckuii 3akoH u [leprnonnueckas cuctema but6mmoreka [IOK
xuMudeckux 3nemento J1. Y. Mennesneena https://m.edsoo.ru/00ada52c
53 [lepuonasl, rpyImbl, HOATPYIIIIBI bubmmorexa [OK
PHOJbL, TPYTHIBL, TOATPYT https://m.edsoo.ru/00ada52c
but6mmoreka [IOK
54 Crtpoenue atoMoB. CocTaB aTOMHBIX siziep. M30Tombl hitps://m.eds0o.ru/00ada342
55 CtpoeHue 2JIeKTPOHHBIX 000JI0Y€K aTOMOB JIEMEHTOB bubnuorexa [JOK
[lepuoanueckoit cucrems! J[. 1. Menaeneesa https://m.edsoo.ru/00ada6bc
o | e s e B orea 10K
pHOA T https://m.edsoo.ru/00ada824
Meunneneena
| e Tepemmcrnos aoss e e B 10K
P O a i > TTEA https://m.edsoo.ru/00ada96e
rpaXKTaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB XUMHUYECKUX bubnuorexa [JOK
AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnasg xuMu4deckas CBA3b bubmmorexa LHOK
https://m.edsoo.ru/00adac34
bu6anoreka LIOK
60 KoBasienTHas osisipHasi XUMUYECKast CBSI3b

https://m.edso0.ru/00adaab8
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but6mmoreka [IOK

61 KoBasieHTHast HenoIIpHas XUMUYECKast CBSI3b 1 hitps://m.eds00.ru/00adaah9
bubnuorexa [JOK
62 Creneib okucneHiA . https://m.eds<13lo.ru/00adae28
63 OKHCIUTETFHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1 bubmorexa [JOK
https://m.edsoo.ru/00adb076
64 OxucauTenu 1 BOCCTAHOBUTEU 1 Eﬁgﬁﬁiﬁiﬂﬁ/ma db076
65 KonTpoabnas padora Ned nmo teme «CTpoeHne atoma. 1 1 bu6nmuoreka [IOK
Xumnueckasi CBA3b» https://m.edsoo.ru/00adb486
66 VYrpaxHeHUs B COCTABIEHUH OKUCIUTEIBHO- 1 bubnmoreka [JOK
BOCCTAHOBHTEIIBHBIX PEAKITHiA https://m.edsoo.ru/00adb33c
67 [loBTopenue tem «I13 u IICXD .M. MenneneeBa u 1 bubmumorexa [LIOK
CTPOEHHE aTOMa» https://m.edsoo.ru/00ad9ch?2
68 [loBTopenue tem «Crpoenue BemecTBa. OKUCIUTENIBHO- 1 bu6mmorexa LIOK
BOCCTAHOBUTEIIbHBIC PEAKIIHNY. https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4,5
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

* Xumus, 8 kimacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKiMoHEpHOE OOIIECTBO
«U3narenscTtBO «lIpocBerienne»

METOJUYECKUE MATEPHUAJIBI 1J151 YUYUTEJISA
» Xumus, 8 knacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKIIMOHEpHOE 0OIIECTBO
«M3narensctBO «lIpocBenienne
I'oproenko M.IO. Xumus 8xiacc/moypounsie pazpabotku k yueonukam O.C. ['abpuensna/ M. [Ipoda,
2004.
3. Xumus.HaCTONbHASI KHUTA yuuTels. 8 kinacc: Mmetoaudeckoe nmocooue/ O.C. 'abpuensna /M,: [poda,
2007
4. 3amauun, ONPOCH! M yIIpaKHEHHS 10 XxuMuu: 8-11 Ki1.: mocoOue 1yt yuammxcst 001eo0pa3oBaTeIbHBIX
yupexaenuit/ P.A. Jlugua. M.: npoceemnienue, 2002.
5. KoHTpobHBIE U IPOBEPOYHBIE paboTHI MO XUMHH. 8-9 Ki1.:MeTtoauueckoe nocodbue/ M. poda, 2001.

6. Xumus.8kiacc: Meroaudeckoe nocooue aisa yaurtensi/A.1O. I'pantokoBa. M., U3marensctBo ACT,
2002

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/



IIpniaoxenne Nel
KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPHUAJIBI

IIpunoxenne Ne2

HOPMBbI OIIEHKY 3HAHUI YMEHHM 1 HABBIKOB OB YYAIOIIMUXCSI

4.10. OcoOEHHOCTH OIICHMBAHUS 110 XMMHUHU
4.10.1. OueHnka yCTHOTO OTBETA.
4.10.1.1. OT™meTka «5» cTaBUTCS, €CIU 00yYarOIIMNC:

e JIaJI TOJHBIA Y TPABUJIBHBIA OTBET HA OCHOBAaHUYU U3YYCHHBIX TCOPHUI;

e U3JIOKWJI MaTepuaj B ONPEEICHHON JJOTUYECKON TOCIIeI0BATEILHOCTH.

4.10.1.2. OT™MeTKa «4» CTaBUTCS, €CIIU O0yUYarOIIUACS :

e J1aJl TOJIHBIM U NPABUJIbHBIA OTBET HA OCHOBAHUH U3YYEHHBIX TEOPHIL;

e U3JIOXKHJI MaTepHUaj B ONPECICHHON MOCIIEI0BATeILHOCTH;

e JIONMyCTHJ 2—3 HECYIICCTBCHHBIX OIMOKH, UCTIPABICHHBIX TI0 TPEOOBAHUIO YIUTEIIS

HIIH
e JaJl HEIIOJIHEIA M HEUSTKUM OTBET.
4.10.1.3. OtmeTka «3» CTaBUTCS, €CTIU 00YJarOIIUNACA:
e JIaJI TMIOJHBIA OTBET, HO JOMYCTUJI CYIIECTBEHHYIO OIITHOKY
HIIH
e OTBET HEMOJIHBIN, MOCTPOEH HECBS3HO.
4.10.1.4. OT™meTka «2» CTaBUTCS, €CTIU 00YJarOIIUNACA :

e TIOKa3aJl HETIOHWMMAHUE OCHOBHOTO COJICPKaHUs yUeOHOTO MaTEpHIIa;

e JIONMYCTWJ CYIIECTBEHHBIE OIIMOKH, KOTOPbIE HE CMOT HCHPABUTh MPHU HABOISIIMX BOIPOCAX
YUUTEIIA.

4.10.2. OueHka ymeHHi pemars 3a1a4u

4.10.2.1. OT™MeTKa «5)» CTaBUTCS, ECIIU:
e B JIOTUYECKOM PACCYXKJACHUU U PEUICHUH HET OIIUOOK;
e 3aJlaya peIIeHa ParMOHAIBHBIM CITOCOOOM.

4.10.2.2. OT™MeTKa «4» CTaBUTCS, €CIIN:

e BJIOTHYECKOM PACCYKICHHUH U PEIICHUH HET CYIIECTBEHHBIX OMMOOK, TPH 9TOM 3aj1a4ya pelieHa,
HO HEpaIMoOHATBHBIM CIIOCOO0M;

e JIOMYIICHO HE 00JIee IBYX HECYIIECTBEHHBIX OITHOOK.

4.10.2.3. OTt™MeTKa «3» CTaBUTCS, CCIH:

e B JIOTHUYECKOM PACCYXKICHUHU HET CYIIECTBECHHBIX OLTHOOK;

e JIONMYyCKAeTCS CYIIECTBEHHAsS OIMOKA B MATEMAaTUYECKUX pacyeTax.

4.10.2.4. OT™MeTKa «2)» CTaBUTCS, €CIIU:

e HMEIOTCS CYIIECTBEHHBIE OMIMOKH B JOTUYECKOM PACCYKICHUU U PEIICHUH.

4.10.3. OueHka 3KCIepuMEeHTaIbHbIX YMEHUH
4.10.3.1. OT™MeTKa «5» CTaBUTCS, CCIIH:

e paboTa BHITIOJIHEHA MOJHOCTHIO. ClleNlaHbl MPaBWIbHBIE HAOIIOACHUS U BBIBOJBI, SKCIIEPUMEHT
OCYIIIECTBIIEH IO TUIaHY, C YYETOM TEXHUKU OE30MaCHOCTH W MpaBU pabOThI C BEIIECTBAMU U
npudopamus;

e TIPOSIBJICHBI OPraHU3AIMOHHO-TPYIOBBIC YMEHUsS (TOACPKUBACTCS YHUCTOTa pabO4Yero MecTa,
MOPSIJIOK Ha CTOJIE, SKOHOMHO HCTIONB3YIOTCSI PEaKTUBHI).

4.10.3.2. OTt™MeTKa «4» CTaBUTCS, CCIIH:




e paboTa BHIMOJHEHA, CIACNAHbI MPaBUIbHbIE HAOIIOACHHUS U BBIBOJIBI, SKCIIEPUMEHT BBITIOTHEH
HETIOJTHO MJIM HAOJIF0TaF0TCsl HECYIIIECTBEHHBIC OMMMOKHU B pab0Te C BEIIECTBAMH U TPUOOPaMHU.
4.10.3.3. OTt™MeTKa «3» CTaBUTCS, CCIIH:
e OTBET HETOJIHBIN, padoTa BBHINOTHEHA IPABMIIFHO HE MEHEE Ye€M HAIlOJIOBHHY;
e JIONyIIEHa CYIIECTBEHHAsl OIMOKa (B XOJE JKCIEPUMEHTa, B OOBSACHEHWH, B OQPOPMICHHUU
pabortsl, o Th npu pabote ¢ BeuiecTBaMu U MpUOOpPaMu), KOTOPYIO 00YHarOIIUNCS UCTIPABIISET
10 TPeOOBAHUIO YUUTEIIS.
4.10.3.4. OT™MeTKa «2)» CTaBUTCS, €CIIN:
e JIONYIICHBI JBE WK OOJee CYIIECTBCHHBIC OIMMOKH B XOJ€ JKCIIEPHUMEHTA, B OOBSICHCHHH, B
odopmiiennn pabotsl, o Th mpu padoTe ¢ BemecTBaMu ¥ MpUOOpPaMu), KOTOPBIC YUAIIHICS HE
MO>KET UCTIPABUTb.
4.10.4. OueHka yMEHHM peliaTh SKCIEPUMEHTAIIbHbBIC 3aa41
4.10.4.1. OT™MeTKa «5» CTaBHUTCS, €CIIH:
e TIUIAH PELICHUS 3aJa4l COCTaBJIEeH NMPaBUIIbHO;
e OCYIIECTBJICH IMOA00P XMMHYECKUX PEAKTUBOB U 00OPYIOBAHUS;
e JIaHO MOJHOE OOBSICHEHHUE U CAENaHbI BHIBOJIBI.
4.10.4.2. Ot™meTKa «4» CTaBUTCS, €CIIN:
e TIUIAH PEUICHUS COCTABJICH MPABUIBHO;
e OCYIIECTBJICH MOAO0P XMMHUECKHX PEAKTHBOB U 000PYIOBAHUS;
e JIOMYIICHO HE 00Jiee IBYX HECYIIECTBEHHBIX OMIMOOK (B 00BSICHEHUH U BBIBO/IAX).
4.10.4.3. OTt™MeTKa «3» CTaBUTCS, CCIIH:
e TIUIAH PEUICHUS COCTABJICH MPABUIBHO;
e OCYIIECTBJICH IMOJA00P XMMHUYECKHUX PEAKTHBOB U 00OPYIOBAHUS;
e JIONyIICHA CYIIECTBEHHAs OINOKa B 00BSICHEHUU U BHIBOJIAX.
4.10.4.4. OT™MeTKa «2)» CTaBUTCS, ECIIU:
e JOmymIIeHBl JBe M Oojee OmUOKM (B MJIaHE pEIIeHUs, B MOA0OpPEe XUMUYECKUX PEAKTUBOB U
000py0BaHus, B 00OBbSICHEHNUHN U BBIBO/IAX).

IIpuniaoxenne Ne3

MATEPUAJIBHOE-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLHECCA

1.ITeyaTHbIE MOCOOUS

1.1. Cepus crpaBouHbIX Ta0auIi mo xumun («Ilepuoaudeckas cucteMa XUMHYECKuX snemeHToB [I.M.
MeunneneeBa», «PacTBOPUMOCTbH COJICH, KHUCIOT M OCHOBAaHHMM B BOAE», «JIEKTPOXUMHUECKUUA Pl
HaIpsHKEHUN MeTauioBy, «OKpacka HHIUKATOPOB B PA3IMUHBIX CPEAx»).

2. Y4yeOHo-s12a00paTOpHOE 000PyA0BaHHE

2.1. Habop mopeneil KpUCTAIIIMYECKUX PEMIETOK: aamasa, rpaduTa, IOBapeHHOMN COMH, XKele3a.

3. VYdeOHo-mpakTH4YecKoe 000pyAOBaHME

3.1. Habop «Kucnotsn».

3.3. Habop «OxcHIBI METAITIOBY.

3.4. Habop «Mertamibh».

3.6. Habop «Cynbdatsl. Cynpdursl. Cynbhumasn.
3.7. Habop «KapOoHaTbi».

3.11. Habop «HwutpaTs».



3.12. Habop «MHAMKATOPHI».
3.13. HaGop mocy/pl U MpUHAJIEKHOCTEN JI yYEHUUECKOT0 SKCIIEPUMEHTa, HarpeBaTelIbHbIe IPHUOOPHI.

YYET ITIPOI'PAMMBbI BOCIITUTAHUSA

IIpniaoxenne Ned

Neri/m | Pa3men YyeT nporpamMMbl BOCITUTAHUS

1 [lepBoHayanbHBIE CO37aHME YCJIOBUW IS JTUYHOCTHOTO Pa3BUTHS,
XAMUYECKHE TTOHITHUS CaMOOTIPEICTICHUS U COIMAIIM3AIMN 00YyJarOUXCs Ha

2 Baskueiimme OCHOBE COLIMOKYJIBTYPHBIX, AJYXOBHO- HPAaBCTBEHHBIX
[pe/ICTaBHTENH [IEHHOCTEH M TPHUHIATBIX B POCCHICKOM OOIIECTBE
HEOPTraHHYECKHX BEIIECTB IIpaBUJ U HOPM IIOBCACHHUS B HHTCpECaxX YCIOBCKa,

3 CeMbH, O0IIEeCTBA U TOCydapcTBa, (OPMHPOBAHUE Y

[Tepuonnueckuii 3aKOH U
[lepuoauueckas cucrema
XUMUYECKHX DJIEMESHTOB [].
N. Menpneneesa. CtpoeHue

aTOMOB. XMMUUYECKas CBA3b.

OKHUCIIUTEBLHO-
BOCCTAHOBUTEJIHHBIE
peakiuu

oOydarmuxcs YyBCTBA MaTpuoTU3MA,
rpaKIaHCTBEHHOCTH, YBa)KEHUS K aMsTU
3amMTHUKOB  OtedyectBa W moaBuram ['epoes
OtedecTBa,3aKO0HY ¥ IPABOIIOPAIKY, YETIOBEKY Tpy/a U
CTaplieMy TMOKOJICHHIO, B3aUMHOTO  YBaXXEHUS,
OEepeKHOTO0 OTHOIIEHHUS K KYIbTYPHOMY HACJEIUI0 U
TpaaUIUsM MHOT'OHAIIMOHAJILHOTO Hapoaa
Poccuiickoit @enepanuiv, NpUpPOAEC U OKPYKaroIIeH
cpere.







