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HOACHUTEJIBHAS 3AIINCKA

[IporpamMma no XMMuM Ha YPOBHE OCHOBHOTO 00I1IETO 00Opa30BaHUs COCTaBJICHA Ha
OCHOBE TpeOOBaHMM K pe3yJabTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTebHOMN
MpOrpaMMbl OCHOBHOTO o011ero oopaszoBanus, npeacraBieHHsix B @I'OC 000, a
TaK’K€ Ha OCHOBE (efepalbHOi paboueld mporpaMMbl BOCIUTAHUS U C YUYETOM
KOHIICTIIIUN TIpernoiaBaHus y4eOHOro mpeaMera «XuMHs» B 00pa3zoBaTeIbHBIX
opranuszanusax Poccuiickon denepanuu. HopmatuBHas
0a3a. HOPMATHBHO-TIPABOBBIC JIOKYMEHTHI, OOECMEUMUBAIONINE OpPTraHU3aIUI0
o0pa3oBaTeIbHOM EATEILHOCTH MO yuyeOHOMY npeamety «Xumus» B 2024/2025
yueOHOM roay Bkman yweOHoro mnpeamera «XuMmus» B JOCTHKEHHUE Leel
OCHOBHOT'O OOIIEro M cpenHero oOiero odpa3zoBaHus OOYCIOBJIEH 3HAYCHHEM
XUMUYECKOW HAyKd B TIO3HAHUM  3aKOHOB  MPUPOABI, B  Pa3BUTHU
POU3BOAUTEIBHBIX CWI oOmiecTBa, TexHoysoruit XXI| Bexka. OpHuMm w3
HEOOXOAUMBIX YCJIIOBUH JJIsi TOCTHXKEHHUS 11€JICH, TTOCTaBJICHHBIX TOCYJapCTBOM U
COIIMyMOM  Tiepe]  IIKOJOW,  SIBISETCS  TOJy4YeHHUE  BBITYCKHUKAMU
dbyHIaMEHTaTbHOTO €CTeCTBEHHO-HAYYHOTO 00111ero oOpa3oBaHusi, B TOM YHUCIIES
XUMHUYECKOro 00pa30BaHUsI, a TAKXKE CO3JaHHWE BO3MOXKHOCTEH JJISl BBISBIICHUS
TAJTAHTIUBOM MOJONEXKM B 00JIaCTU HAyKH, TEXHOJIOTMH U WHHOBAIUH,
dbopMHpoBaHUE YCTOWYMBONW MOTHBALMU MOJIPOCTKOB K MOJYYEHUIO HAYyYHOTO U
WH)XKEHEpHOTO  o0pa3oBaHus. OTH  3aJaud  peamu3yloTcs B Mpolecce
COBEPIIIEHCTBOBAHMSI ITKOJIBHOIO XMMUYECKOTO 00pa30BaHusl, KOTOPOE HA4aJIoCh C
OOHOBJIEHUST (eAepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB M
pa3paboTku (eaepasbHBIX OCHOBHBIX 00II€00pa30BaTENIbHBIX MPOrpaMM U
dbenepanbHBIX paboOYMX TpOrpaMM 10 XHMMHUHU Ha 0a30BOM M yIIyOJIEHHOM
ypoBHsX. OOHOBIIEHHE COAEpKaHUs O0yUYEHUsI XMMHUHU OCYIIECTBICHO Ha OCHOBE
HOPMATUBHBIX JIOKYMEHTOB, PErVIAMEHTHPYIOIIUX OCHOBHOE O0Ilee W CpeaHee
obmee obpazoanue: — DeaepaybHbIN 3akoH 0T 29 nexadps 2012 r. Ne 273-D3 «O6
oOpa3zoBanun B Poccuiickoit ®@enepanuny; — denepanbHbi TOCYIapCTBEHHBIN
oOpa3oBaTeIbHBI CTAaHAAPT OCHOBHOTO O0IIero oOpa3oBaHus (YTB. MPHUKA30M
Munnpocsemennst Poccun ot 31 mast 2021 1. Ne 287) (nanee — ®I'OC OOO0); 2 —
denepanbHBIA TOCYTAPCTBEHHBIN 00pa30BaTENbHBINA CTAHIAPT CPETHErO OOIIETo
obpazoBanus (yTB. mpukazoM MuHoOpHayku Poccun ot 17 mas 2012 r. Ne 413)
(manee — ®I'OC COO); — nmpuka3z Munnpocsenienusi Poccuu ot 12 aBrycra 2022
r. Ne 732 «O BHeceHnm W3MEHEHHI B (emepanabHbIi TOCYIaPCTBEHHBIN
oOpa3oBaTeNbHBIA CTaHIAPT CPEIHETO OOIIero 0o0pa3oBaHUS, YTBEPKIAEHHBIHN
npukazoM MunHCcTepcTBa 00pa3oBanusi U Hayku Poccuiickoit deneparuu ot 17
Mast 2012 1. Ne 413»); — @enepanbHas oOpa3zoBaTeiibHasl IporpaMMa OCHOBHOTO
obmiero odpazoBanus (yTB. mpukazoM Munnpocsenienuss Poccuu ot 18 mas 2023
r. Ne 370) (manee — ®OII OOO0); — DenepanbHas oOpazoBaTelibHasi Mporpamma



cpeaHero obmiero oopazosanus (yTB. mpukazoM MunHnpocsenienus Poccuu ot 18
Mast 2023 1. Ne 371) (manee — ®OII COO); — OenepanpHas padoyasi mporpamMmma
OCHOBHOTO 00Iero oOpa3zoBaHus yueOHOro mnpeamera «Xumus» (0a30BbIM U
yriyonénHsiil ypoan) (nanee — ®PII OO0); — @enepanpHas pabouas nmporpaMmma
cpeaHero obOmiero oOpa3oBaHusi yueOHOro mpeamera «Xumus» (0a30BbIH U
yrayonéunsiii yposam) (nainee — @PII COO); — npuka3z Munnpocsemenus Poccuun
ot 21 derpans 2024 r. Ne 119 «O BHecenun nzmeHeHuit B mprtoxkenust Ne 1 u Ne
2 k npukazy MunucrepctBa mnpocsemieHus Poccuiickoin ®epepanuu ot 21
ceHTs10ps 2022 1. Ne 858 «O06 yrBepxkaeHuu GeaepanbHOro nepeyHs y4eOHUKOB,
JOMYIIEHHBIX K UCIOJIB30BAHUIO TIPU peau3allud UMEIIINX TOCYJapCTBEHHYIO
aKKpeAUTAIMI0 00pa30BaTENbHBIX MPOTPAaMM HAYAJIBLHOTO OOINEro, OCHOBHOIO
o0111ero, CpelHero oOIero oOpa3oBaHMs OpPraHU3AIUSMU, OCYIIECTBISIOMINMU
00pa3oBaTeIbHYI0  JEATEBHOCTb W YCTAHOBJICHUS TPEACIBHOTO  CpOKa
UCIIOJIb30BaHUSI HMCKIIOUCHHBIX YYEOHHMKOB». JIOKYMEHTBI TpeACTaBJIECHBI Ha
noprane «EnmuHoe coaepkanue obmiero obpasosanusy (https://edsoo.ru/) B
pasaenax «HopmatuBueie  gokymentel» 3 (https://edsoo.ru/normativnye-
dokumenty/) u «Paboune mporpammen» (https://edsoo.ru/rabochie-programmyy/).
Peanuzanus nporpamMm 1o yueOHOMY IIPEAMETY « XHUMUS

— denepanbHbIii 3akoH «O0 006pazoBanuu B Poccutickoit deneparmm
ot 29 nexadps 2012 r. Ne 273-D3;

— denepanbHBIi  TOCYJAPCTBEHHBIM  00pa3oBaTeIbHBIM  CTaHAAPT
OCHOBHOTO 00111eT0 00pa3oBaHus (yTB. pukazoM Munnpocsenienus: Poccuu ot 31
mas 2021 r. Ne 287) (manee — ®I'OC O0OO0);

— ®denepanbHBIi  TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM  CTaHAAPT
cpeaHero obmiero oopa3oBanus (yTB. mpukazoM MuHoOpHayku Poccun ot 17 Mas
2012 1. Ne 413) (manee — ®1'OC COO);

— OenepanbHas oOpa3oBaTelbHAsE MpOrpaMMa OCHOBHOTO OOIIETo
obpazoBanus (yTB. mpukazoM Munnpocsemnienus Poccun ot 18 mast 2023 1. Ne 370)
(manee — ®OIT O00);

— OenepanpHas oOpas3oBaTeNbHAs MpPOTpaMMa CPETHEro  OOIIero
obpazoBanus (yTB. mpukazoM Munnpocsemnienus Poccun ot 18 mast 2023 1. Ne 371)
(manee — ®OII COO).

JIokyMeHTbl mpenacTaBieHbl Ha mnoptane «EnuHoe conaepxkaHue 00IIEro
oOpa3zoBanuss» B pasgene «HopmaTuBHBIE  JOKYMEHTH» TIO  aJipecy:
https://edsoo.ru/normativnye-dokumenty/.

Oo6ocHoBanue Brioopa YMK
B 2024/2025 yueOHOoM roay oOpa3oBaTeibHasi OpraHU3alus BIpPaBe

UCIIOJB30BaTh 3aKyIUICHHbIE paHee Y4YeOHHMKM U yuyeOHble TmocoOus U3
denepanbHOro nepeyHs y4eOHMKOB, YTBEPKJIEHHOTO TPUKa3oM MUHIPOCBEIICHUS
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Poccun ot 21 centsa6ps 2022 r. Ne 858, a Takke yueOHbIE TOCOOUS, BBITYILICHHbIE
OpraHu3alusIMH, BXOJSIIMMU MepeYeHb, YTBEPKAECHHBINA MPUKa30M MUHOOpHAYKH
Poccnn ot 9 utonsa 2016 romga Ne 699.

— Ilpuxaza MunucrepcrBa mnpocsemenuss Poccuiickon ®Penepanuu 0T
04.09.2023 Neo 738 «O0 yrBepxkacHUH (eaepalbHOTO MEPEeUHs SJIEKTPOHHBIX
o0Opa3oBaTeIbHBIX PECYPCOB, JNOMYLIEHHBIX K HCIOJIb30BAHUIO MPU pealln3aluu
UMEIOIUX TOCYAApCTBEHHYIO AaKKpEIUTalHUi0 00pa3oBaTeIbHBIX IMPOrpaMM
Ha4yaJIbHOTO 00IIIET0, OCHOBHOTO OOIIIET0, CPEAHETO 0OIIETO 00pa30BaAHUS».

Leab 1 3a1a4u 00y4eHUSA NPeaMeETy

OcHoOBHas 11eJIb: TporpaMma Mo XUMuu Ja€T MpeACTaBIeHUE O IENsIX, 00Ien
CTpaTernu OOYy4YeHMs, BOCIUTAHUS W PA3BUTUS OOYYAIONIUXCSA CPEACTBAMHU
y4eOHOT'0 TMpeaMeTa, YCTaHABIMBACT O0s3aTEIbHOE MPEIMETHOE COJCpIKaHUE,
NpeaycCMaTpUBACT pacOpesieieHHe €ro Mo KiaccaM W CTPYKTYpUPOBAHHE I10
pazgenaM M TeMaM MpOrpaMMbl IO XUMHHM, OINPEAEISIET KOJWYECTBEHHBIE W
KaueCTBEHHBIE XapaKTEePUCTUKHU coZepKaHuUs, PEKOMEHIyEMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUHM C YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
ocoOeHHOCTE O00ydYarolmuxcsi, OIpeaeNseT BO3MOXHOCTH MpeAMeTa IS
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil 3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIHHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHMHUU CIY)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GOopMUPYEMbIE XUMHUEH TMPEICTABICHUS O B3aMMOIPEBPAIICHHIX
SHEPTrUM M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MyTAX PEHICHHS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOHM, SHEPIETHUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

3agayu o0yyeHMsi XMMHMH HA YPOBHE OCHOBHOIO 001ero odpazoBaHMsI
M3YUYEHUE XUMHH:

CIIOCOOCTBYET  peanm3alid  BO3MOXKHOCTEH  JJII  CaMOpasBUTHS U
dbopMupOBaHUS KYIbTYphI TUIHOCTH, €€ 001Iel 1 (HYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
0o0ydJarolmuxcs, HaBBIKOB HMX CaMOCTOSATENbHOW y4yeOHOM  JIesITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEJIHEBHO )KM3HU, TaK U B IPOPECCUOHAIBHON JIEATEeIbHOCTH;



3HAKOMHUT CO CHEHU(PUKOW HAYYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI
LEJI0CTHOTO B3TJIs[1a HA €AMHCTBO MPUPOABI U YEIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00yYaroIInXcs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJaJ B DKOJOTUUYECKOE
oOpazoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECHeurBaIOTCS CHenu(UKOM
colepkaHusl  yd4eOHOro mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruuecku
aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMHH Ha ONPENIEIEHHOM JTare eé
pa3BUTHSL. IllenHocTHBIE
OPHEHTHPHI CoepPKAHNS Y4eOHOr0 mpeaMeTa.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHUHM U HEKOTOPBIX OT/ACJIBHBIX 3HAYUMBIX ITOHATHM
OpraHUYeCKOM XUMHHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMuUpoBaHa Ha OCHOBE
CUCTEMHOro monaxona K e€ uzyudeHuto. CojaepkaHue CKIAIbIBACTCS W3 CUCTEMBI
MOHATUN 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI TOHITHI O XUMHUYECKON
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHW30BaHbl 10 MPUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuoamueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHUS O CTPOCHUH aTOMa U XMMHUYECKOU CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTUYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HaAHHUA PACCMATPUBAIOTCS Ha OCHOBE OMIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHS K IPyrOMY, BBITIONHSA (QYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYUYEHUS U3Y4aeMbIX
BEIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISIONICH HAYYHOU KapTHUHBI MUPA B JIOTHKE
€€ CUCTEMHOM NPUPObl, IEHHOCTHOI'O OTHOIICHUS! K HAYYHOMY 3HaHHIO U METOJIaM
MO3HAHUSl B Hayke. M3yueHue XMMHUHU MPOUCXOJUT C MPUBICYEHUEM 3HAHUU M3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorus. 5—7
kiacce» u «dusnka. 7 knacey.

[Ipy wu3yyeHMH XUMHUHU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUA OCHOB
XUMUYECKOW HAYKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN



JESTETHPHOCTH YEJI0OBEKa U KaK OJTHOTO U3 KOMITOHEHTOB MUPOBOM KYJIBTYpHI. 3a/1aua
y4e0HOTO TpeaMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHHA —
BOKHEHTTNX (DAKTOB, TOHATHIA, 3aKOHOB M TEOPETHUSCKHX MOJIOKEHUH, TOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, si3bIka HAyKHU, B MPUOOLIEHHH K
HAyYHBIM METOJIaM TIO3HAHUS MPH M3YYCHHH BEIICCTB M XMMHYCCKHX PEaKIIMi, B
(GbopMHUpPOBaHUY M PA3BUTHH ITO3HABATCIIBHBIX YMEHUH M UX IPUMEHECHUH B y4eOHO-
MO3HABATEILHON M Y4eOHO-UCCIIEIOBATEIBCKON JIEATCIbHOCTH, OCBOSHUHN TPABUI
0e30MacHOro o0paIieHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM KU3HU.

[Tpn M3ydeHUM XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIETO OOpa30BaHMS Ba)KHOEC
3HAYEHWE MPUOOPEIIN TaKKE IEJTH, KaK:

— (opMuUpOBaHHE WHTEIUICKTYaIbHO pAa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CaMOCTOSTEIHLHOMY MPHHATHIO PEIICHHM,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamNpaBJICHHOCTh, OOYyYEeHHsS] HA CHCTEMaTH4YeCKOE TMPHUOOIICHHE
oOydJarIMXcs K CaMOCTOSTCIBHOW TO3HABATEIBHOW JACATCIBHOCTH, HAaYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— o0ecrieueHUe YCIOBUM, CITOCOOCTBYIOIIUX MPUOOPETEHUIO 00yJarOIITUMUCS
OTbITAa Pa3HOOOpPA3HOM MEATETLHOCTH, IMO3HAHUS W CAaMOIO3HAHUS, KIFOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3ITUYHBIX BUAOB JIEATEILHOCTH,

— (dopmupoBanue o0miel (YHKIMOHATBFHOM U €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, TMOJYYCHHBIE MPH H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHWE Yy OOy4YaIOIIUXCS T'YMaHUCTUYECKHX OTHOIICHUH,
MOHUMAaHUSI [IEHHOCTH XUMHUYECKUX 3HAHWHA I BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOr0 TOBEJAEHUS B OBITY W TPYIOBOM JEATEIRHOCTH B LEIAX
COXPaHEHHS CBOETO 3/I0POBbS I OKPYKAIOIICH MPUPOTHOM CPeIbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUis M HAMPaBICHHOCTH JATbHEHUIIETO
00yJeHUSI.

Conep:xanmne y4eOHOro npeamera

Conepxanne o0ydeHHS C(HOPMHPOBAHO C OpPHEHTAIMCH HAa COXpaHCHUE
(byHIaMEHTaTBbHOTO XapakTepa XUMUYecKoro obpaszoBanms. OTOOp comep KaHHs
yueOHOro npeaMera «XuMus» B MporpaMme Ha 0a30BOM U YIIIyOJIEHHOM YPOBHSIX
OCYIICCTBJIIEH C TMO3WUIUNA KYJIBTYPOJOTHUUYECKOTO TIOAX0Ja, B COOTBETCTBHH C



KOTOPBIM OOy4Yaroniuecs JOJDKHBI OCBOUTH 3HAHUST U YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHusi oOIIEH KyJIbTYypbl, ONPEICIAIONIME aJeKBATHOE TMOBEJCHUE
YeJioBeKa B OKpPY’KaloIIeH MPUPOIHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU nesTenbHOoCcTH. Ocoboe MeCcTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT AJIEMEHTHI COJIEpKAHHUs, KOTOPhIE CIy>KaT OCHOBOU Jj1si (hOpMUPOBAHUS
IIPECTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
IIEHHOCTHBIX  OpPUEHTAlMSIX  JIUYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHHU3aIuu
XxuMuyeckoro ooOpazoBanus. ConepxkaHue ydeOHOro mpeamera «XHUMUS»
BKJIIOYAET: — CUCTEMBbI MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMY
NOHATHI O XUMHYECKOW pEaKUUH: MEPBOHAYAIBHBIE MOHSTHS XUMHUH, OCHOBBI
HEOPraHUYeCKOW XWMUHU, OCHOBOIIOJATAIOIINE MPEACTABICHUS OOIIeH XUMHUH U
3HAYMMBIC TIOHSATHUS U CBeJAEHUA 00 OOBEeKTaX OpPraHuYeCKON XUMUU, —
METOJIOJIOTUYECKUE 3HAHUA O HAYYHBIX METOJIaX U WX UCIOJb30BAHUU, KOTOPHIE
3aKJIaJbIBAIOT OCHOBY JIJIA MOHMMAHHUS HAayKH Kak Crocoba Mmo3HaHusS Mupa; 6 —
3JIEMEHTHI COJICP>KaHUsA, CBA3AHHBIE C COBPEMEHHBIMHU JOCTHKCHUSIMU HAYKU U
TE€XHOJIOTHH, HCIOJb30BAHUEM HOBBIX MAaTEpPUAJIOB, PEIICHUEM 3KOJIOTMYECKUX
poOJeM; — pa3aeibl « XUMUS B OKPYXKAIOIIEH cpejie U )KU3HU YeJIOBEKa» U « XUMUSI
U JKU3HBb», KOTOPBIE PEAIM3YIOT SKOJIOTMYECKHH, JTHUYHOCTHO 3HAYUMBIM U
NPUKJIAJHON acCleKThl XUMHUU;, — (POpMUpOBaHUE 00IIelH (YHKIMOHAIBHOU H
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, (OPMHUPOBAHUE DKCIEPUMEHTANBHBIX U
UCCJIEN0BAaTEIbCKUX YMEHHI; — IMPUBICUYECHHE 3HAHUM W3 U3YUYEHHBIX KYpPCOB:
«Oxpyxaromuii Mupy», «buomorus», «®uzuka», «l'eorpadus», «TexHOIOTHIY.
KonnuyecTBo 4acoB, Ha KOTOpPOe paccYUTaHa padoyas mporpaMmma no XuMum

OO611ee unco YacoB, OTBEIEHHBIX /IJIs U3yUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero ob6paszoBaHus, coctaBiseT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJenN0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pPE3yNbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XO0J€ OOy4YeHUsI XUMHUU B E€AUHCTBE Y4YeOHOU U
BOCIIUTATEJIbHOU JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUIUCKUMU



COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBe MpaBWJIaMM W HOPMAaMHU TMOBEACHUS M CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COI[MATTU3AIUN 00YUYaOIINXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOy4Yaroluxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
paclIMpeHue OMbITa IEITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacJeJHul0, MOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B IKU3ZHU
COBPEMEHHOI'0 O0O0IIEeCTBA, CMOCOOHOCTH BJIAAETh JOCTOBEpHOU WH(MOpManueil o
NEePEOBBIX JOCTIXKCHUSX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOW XUMMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U 0OIIIECTBRA;

2) TPaskIaHCKOT0 BOCIIUTAHUS:

NPEJCTABICHUS O COIMAJbHBIX HOPMax M MpaBUJIaX MEXKIMUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
M0JIE3HOM, y4eOHOUCCIIeI0BATEIBCKOM, TBOPUECKON U IPYTUX BUJIAX ICSITEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JESITEIHHOCTH TPU BBIMOJHCHUU
y4eOHBIX, TIO3HABATEIBHBIX 3aJ]1a4, BBIMOJIHEHUW XUMHUYECKHUX HKCIIEPUMEHTOB,
CO37IaHUM Y4EOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHUIO ¥ B3aUMOTIOMOIIIH
B Ipoliecce ITON YuyeOHO! eI TeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApPUILIEH C MO3WUIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEACTBUN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKHE MPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKiuu,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKW U COCTABIISIOLIHE
OCHOBY JIJI1 TIOHUMAHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS NIPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIE HA TMOJIYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOIUMBIE NJisi OOBSICHEHHS HaO0IaeMbIX IMPOIECCOB W SIBICHHM,
MO3HABATEIFHON, WH()OPMAITMOHHOW M YHUTATEIbCKOW KYJIbTYpPhl, B TOM YHUCIE
HABBIKOB CaMOCTOATEIBHON paboThl C Y4YEeOHBIMH TEKCTaMH, CIPABOYHOM
JIUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMH HH(POPMAILIMOHHBIX
TEXHOJIOTHU;

UHTEpeC K OOyYeHWIO W TO3HAHWIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH U
COCOOHOCTh K camMOoOOpa3OBaHUIO, IMPOEKTHOM M  HUCCIEAOBATEIBCKOM
JESITENHbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH W YPOBHA OOydYeHHUS B
JTaJIbHEUIIIEM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:



OCO3HAHWE TIICHHOCTH JKWU3HHM, OTBETCTBEHHOT'O OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 XWU3HH, OCO3HAHWE IOCICICTBUN W
HEMPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOIICHHSI ATKOTOJIsI, HAPKOTHKOB, KYpEHUS),
HEOOXOJUMOCTU COOJNIIOZICHUs TMpaBWi O0€30MacHOCTH MpU  OOpallleHUH C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy/10BOTr0 BOCIIUTAHUS:

UHTEPEC K MPAKTUUECKOMY M3YUYEHUIO TpodeccHii M Tpyaa Pa3IudHOTO poja,
yBaOXCHHE K TPY/LYy U pe3yJIbTaTaM TPYAOBOU JAEATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  NMPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHIAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCIICITHON MPOeCCHOHAIBHON ESITSILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTH @IalITUPOBATHLCS B MPOQPECCHOHAIBHOH Cpelie;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

HKOJIOTHYECKH I1eJIeco00pa3HOe OTHOIICHHUE K IPUPOJIC KaK HCTOYHHUKY KU3HH
Ha 3emile, OCHOBE €€ CyIIEeCTBOBAaHMS, IOHMMAaHHWE IICHHOCTH 3JI0POBOTO M
Oc3omacHOro o0Opa3a JKM3HH, OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3HUECKOMY M TICUXHUYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTH COOJIIOCHUS
npaBWI 0€301MIaCHOTO MOBEACHUS TPHU padoTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYaIUsX,
YTPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/IEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUH, IS
pEIIeHHs 3a/1a4, CBSI3aHHBIX C OKPY>KAIOIIeH MPUPOIHON CpenoH, ISl TOBBIIICHHUS
YPOBHSL  DKOJIOTMYECKOW  KYJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pEelIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATHBI

B cocraBe wmeranpeaMETHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC JIJIA
dbopMupoBaHUS MUPOBO33PEHHUS OOIICHAYYHBIC TTOHATHS (3aKOH, TCOPHSI, IIPUHIIHII,
runote3a, (akt, cucTemMa, IIPOIEcC, HSKCICPUMEHT | JPYroe.), KOTOpPBIC
HCITOJIB3YIOTCS B €CTCCTBCHHO-HAYUYHBIX YYEOHBIX MpeIMeTax M I03BOJIAIOT Ha
OCHOBE 3HAHWH W3 ITHX NMPEAMETOB (POPMHPOBATH MPEICTABICHUE O IEIOCTHOM
Hay4yHOW KapTHHE MHUpa, M YHUBEpPCAIbHbIC yUeOHbIC NCHCTBUS (ITO3HABATEIbHbIC,
KOMMYHHUKAaTHBHBIC, PETYJISITUBHBIC), KOTOpPBIE 00ECIEYMBAIOT (OPMHPOBAHUE
TOTOBHOCTH K CAaMOCTOATEIILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EeOHOMU
JIEITEIbHOCTH.

ITo3HaBaTe/ibHbIC YHUBEPCAJIbHbIEC YYeOHbIE IeMCTBHS

ba3oBbie JJornuyeckue aeicTBUA:



YMEHHS HCIIOIh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHHWHA: PACKPBIBATh CMBIC XUMUYECKHUX TMOHSATHH (BBIACIATH UX XapaKTepPHEIC
MPU3HAKK, yYCTAHABIMBATh B3aWUMOCBSI3b C JPYTUMU TOHSATHSMH), HCTIOIb30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBJICHUH, BHIOUPATh OCHOBAHUS H
KPUTEPHUH IS KIACCU(PUKAIMA XUMHYCCKUX BEIISCTB M XUMHUYECKHX PEaKITUi,
YCTaHABJIMBATh MPUYMHHO-CJICJACTBCHHBIC CBS3M MEXKAY OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTUYECKHUE PACCYXKICHHs (MHIYKTHBHBIC, JICTYKTUBHBIC, 110 aHAJIOTHH),
JIeIaTh BBIBOJBI U 3aKTFOUCHHS;

YMECHHE TMPUMEHATH B TIPOIECCe TO3HAHUS TOHATHS (NPEAMETHBIE W
METaInpeIMETHBIC), CHAMBOJIMUECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3YEMbIE B XHMHUH,
peoOpPa30BBIBAThH IIMPOKO MPUMEHSIEMbIC B XMMUU MOJICILHBIC MPEICTABICHUS —
XAMHYECKUH 3HAaK (CHMBOJI DJIEMCHTA), XUMHUYeCKas (opmyia W ypaBHCHHE
XUMHYECKOW pEaKIMu — MPU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3a7a4, C YIETOM
STUX MOJICIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTEPU30BATh CYIIECCTBCHHBIC
NPHU3HAKHA U3Y9aeMbIX O0OBCKTOB — XMMHUYECKHUX BEIIECTB U XUMHUYECKHUX PEaKITHi,
BBISBJIATh  OOIIME  3aKOHOMEPHOCTH, IPHUYUHHO-CJICICTBCHHBIC CBSI3H U
NPOTUBOPEUHS B M3y94aeMbIX MPOIECCaX U SBICHUSIX.

BazoBble HcciienoBaTeIbCKHE TeHCTBHSA

YMEHHE HCIIOJIb30BaTh TOCTABJICHHBIE BOMPOCHI B KayeCTBE WHCTPYMEHTA
TIO3HAHUS, & TAK)KE B KAUECTBE OCHOBBI JJIs1 (DOPMHUPOBAHUS THUTIOTE3HI 110 TIPOBEPKE
NPaBUILHOCTH BHICKA3bIBAEMBIX CYXKICHU;

NproOpETeHHE OMbITa IO IUIAHHPOBAHWIO, OPTaHU3AIMHd W TPOBEIACHUIO
YUYEHUYECKHX OKCIIEPUMEHTOB, YMEHHE HaONroJaTh 3a XOIOM Ipollecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (POpMyIHpoBaTh 00OOIICHUS H
BBIBOIBI TI0 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, HCCIEIOBAHUS, COCTABIATH OTYET
0 MpojieaHHoM pabdore.

Pab6ora ¢ undgopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH U WHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MOIyIaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4yHO-TIONyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKU OIICHUBATHh NPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO MHPOPMAIIHIO;

yMEHHE TPUMEHSTh PAa3IHYHbIE METOJIBI M 3alpOChl MPU MOUCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHECHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 ONPEIEAEHHOTO TUTIA, TPUOOPETEHNUE OTIBITA B
0o0JacTH  WMCTONB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIaJICHNE KYJIbTYpO aKTUBHOTO MCTIOJIB30BAHMS PA3THMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBHIOMPATh ONTUMANTBHYIO (hopMy TIpeacTaBiieHus nH)OpMAIUU u



WJUTIOCTPUPOBATh PEIIAEMbIE 33/]a4d  HECJOKHBIMUA CXEMaMH, JuarpaMMaMu,
IpyruMH popMaMu rpauKyi U UX KOMOMHAIUSMU;

YyMEHUE WCHOJIb30BaTh U aHAIM3UPOBaTh B TIpolecce Yy4eOHOU W
MCCIIEIOBATEIBCKON NESITENHHOCTH MH(DOPMAIIMIO O BIUSHUM TPOMBIIIICHHOCTH,
CENIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOTHON
Cpeapbl.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yYMEHUS 3a1aBaTh BOMPOCHI (B X0JI€ [Uaora u (WIKM) JUCKYCCHUH) MO CYIIECTBY
oOcyxmaaeMol TeMbl, (OPMYIHPOBATH CBOU TMPEIJIONKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEIJIOKEHHON 3a/1a4u;

YMEHHSI  TNPEACTABIATh  IOJYYEHHBIE  pE3yJbTaThl  [O3HABATEIbLHOU
JEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTaxX; JeJiaTb MPe3eHTAI[HI0
PEe3YIbTATOB BBHITIOJIHEHUS XUMHYECKOTO IKCIEpUMEHTa (J1a00paTOpPHOTO OIbITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHUS Y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEJIILHOM M HCCJIEAOBATENbCKOW  ACATEIIBHOCTA  MPU  PEIICHUH
BO3HHMKAIOIIMX TPOOJEeM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB W COTJIACOBAHMSI
no3unuii (00CYXaeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbID», KOOPJAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBIMIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHUBepPCAJIbHbIE Y4eOHbIE 1eiICTBUSA:

YMEHUE CAMOCTOSITENIBHO OIPENENATh LENN AESTEIbHOCTH, IJIAHUPOBAThH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeIIbHOCTD, BBIOMpaTh Hanbosee 3G (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
NO3HABATENbHBIX 33Ja4, CaAMOCTOATEIBHO COCTaBIISITh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIA aJTOPUTM JECUCTBUM NPU BBIIIOJHEHUW 3aJaHUA C YYETOM
MOJIyYeHUS HOBBIX 3HAHUM 00 M3ydaeMblX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OLICHUBAaTh COOTBETCTBHE IMOJYYEHHOIO pPE3yibTaTa 3asBJICHHON LEIU, YMEHHE
MCIIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IIPE1JIaraeMbl€ B YCJIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pE3yNBTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
CollepKaHMsl, YCTAHOBJICHHOTO JaHHOW (¢enepalbHON pabodeil mporpammoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIONMMUCA HAy4YHBIC 3HAHUS, YMEHHUS M CIOCOOBI
NEeUCTBUM, creruduYeckue ISl MPEeAMETHOW 00gacTu  «XHUMHS», BHUIbBI
NEATeIbHOCTH 10  TOJYYEHHIO HOBOTO  3HAHHUSA, €ro HWHTepIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIUSX.

K koHily oOyuenus B 8 kj1acce npeIMeTHbIE pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUaIOIIUXCS YMEHUM:



PacCKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX TMOHSITHH: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOHASE U HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKas peakius, Kilaccu(ukamus peakuuil: peaxiuu
COCIMHECHUS, PEAKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUYECKUE PEaKLIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, JIEKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, paJnyc aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HEMOJspHAas KOBaJEHTHAsl CBS3b, MOHHAs
CBSI3b, MOH, KAaTHMOH, AaHUOH, pacTBOpP, MaccoBas [JOJs BEIIECTBA
(MpoIreHTHAsT KOHIIEHTPAIIKsI) B PaCTBOPE;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TIOHATUH U
MPUMEHSTH T TOHITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHUIA;
UCIIOJIB30BaTh XUMUUYECKYK0 CHMBOJUKY [IJI1 COCTaBJICHHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

OTIPENICNIATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCJEHMsI  JJIEMEHTOB B  OMHApHBIX  COCIUHCHHSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COCIMHEHUU TI0
dbopmynaM, BHA XUMHYECKOW CBSI3M (KOBAJICHTHAas W WOHHAs) B
HEOPraHWYECKUX COCTUHECHUSAX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh IOHUMAHUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX MOJoKeHUs B Ilepuoanueckoit cucreme,
3aKOHOB COXPAHEHHUsSI MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTAIPO;

OMHUCBHIBATh M XapaKTepw3oBaTh TaOIMuHyr0 ¢dopmy Ilepumonmaeckoit
CHUCTEMBbl XHMMYECKMX OJJIEMEHTOB: pa3inyaTh IIOHATUSA «TJIaBHAA
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)y, Mansie u
OOJIbIIIEe TIEPHOJIBI, COOTHOCHUTH OOO3HAUCHHs, KOTOPHIE HMCIOTCSA B
tabmune «llepmoguyeckass cucrema xXuMuueckux odiementoB [l W.
MenpeneeBay ¢ YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKHUX 2JIEMCHTOB (COCTaB U 3apsi siIpa, O0IIee YUCIIO JICKTPOHOB U
pacnpeesieHue X Mo 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCH(PUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIYy M COCTAaBy YYacCTBYIOIIMX B PEaKIIUU
BEILECTB, M0 TEIJIOBOMY 3 (PeKTy);



XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEILECTB
Pa3JINYHBIX KJIACCOB, IMMOATBEPIKAAs OMUCAHNUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IIPEBPALCHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACCHI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJANUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOW pEaKnu;

IPUMEHATH OCHOBHBIE ONEPALlN MBICIUTEIBHOM AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBIICHUE NPUYMHHO-CIIEICTBEHHBIX CBA3E€U — IJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUSI — HAONIOEHHE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICIICHHBIN);

CJIeI0BaTh MpaBUiiaM MOJIb30BaHUS XUMHUECKON TOCYA0H 1 1a00paTOpHBIM
o0opyaoBaHMEM, a TakXKe IMpaBuWiaM oOOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBHUM C HWHCTPYKUUSMU IO BBIIOJHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTBITOB IO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJa U KUCIOPOJa), NPUTOTOBJIEHUIO PACTBOPOB C OMNPEIEIEHHOM
MacCOBOM JI0JIEM PaCTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IMPOBOAUTH
XUMUYECKUE DKCIIEPUMEHTHI II0 PACIO3HABAHUIO PACTBOPOB ILEJIOYEH U
KUCJIOT C MOMOIIbIO MHJIUKATOPOB (JaKMyC, (peHondTanent, METHIOPaHK

U JIpyTue).

K xoniy o6yuenus B 9 kiacce mpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKphpIBaThb CMBICI OCHOBHBIX XUMHUYECKHX MOHATHW: XUMHYECKUHN
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTUOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHUCJICHHSI, XUMHYECKasi peaKIlysi, XUMHUYECKasi CBS3b, TEIUIOBON A(dekT
peakuud, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, SJEKTPOJUTUYECKAS IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaiuM3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HeoOpaTUMBIE PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIIIH,
OKHCJIMTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIIEHUE, aJUIOTPOIIHS,
aM(OTEPHOCTH, XUMHAYECKas CBSI3b (KoBaJIEHTHA, VOHHAA,
METAJTUYECKAs ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3HsI METAILIIOB, CILJIABHI,



CKOPOCTh XMMHUYECKON PEaKUUH, NPEAECIbHO JOMYyCTUMAasi KOHUCHTPAIUA
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHATHH U
MPUMEHSATH 3TU MTOHATUS MPU ONMCAHUH BEIIECTB U UX MPEBPALICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMHYECKUX JJIEMEHTOB B
COCMHEHUSAX PA3JIUYHOrO COCTAaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIAcCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3M (KOBaJICHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3apsJl MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPraHMYECKUX COCIAMHEHUM, TUI KPUCTAILTMUYECKOU
PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OINUCHIBATbh U XapaKTEPU30BaATh
Tabnuunyo dopmy llepuonnueckoil CUCTEMBl XUMUYECKHX DJIEMEHTOB:
pasnmuuath TOHATHUS «TJIaBHas moarpymnmna (A-rpymnmna)y MU «mnoOodHas
noarpynna (b-rpynma)», Maible W OONbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX BJIEMEHTOB (COCTaB U
3apsan  sapa, oOIIee 4YHUCIO AJIEKTPOHOB M paclpelesieHue HX I0
ANIEKTPOHHBIM CJI0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB JJIEMEHTOB M HUX COCAMHEHUHN B IMpeAeiax MaJbIX MEPUOJOB U
[JIaBHBIX MTOArPYII C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakuuH (MO0 YUCIYy M COCTaBYy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(peKTy, M0 U3MEHEHHUIO CTEIICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEMU(PUUECKUE XUMUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BEILIECTB, IOATBEPKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIU;

COCTaBJISITh  YPAaBHEHHS  BJEKTPOJUTHUYECKOM JHUCCOLMALHNM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO
oOMeHa, ypaBHEHHUS peaklUud, MOATBEPKIAIONUX CYIECTBOBAHUE
TEHETUYECKOU CBSA3U MEXKY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MIOCPEACTBOM COCTABJICHHUSI SJIEKTPOHHOTO OanaHca 3TUX peaKIuid;



MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHA,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMUHBIX
YCTIOBHSIX;

BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJII0 XHUMHYECKOTO »JJIeMEeHTa Mo (opMylie COeIMHEHUS,
MaCCOBYIO JIOJTIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU pEaKIUH;

cOOJIOIaTh TIPaBUiIa TOJIH30BAHMS XUMUYECKON MOCYAOH U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpameHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMU TIO BBIMIOJHEHUIO JIa0OPATOPHBIX
XUMHUYECKUX OTIBITOB MO TIOTYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa M yriIeKUCIIOTo Trasa);

MPOBOJIUTH PEAKIINH, TOATBEPK/TAIONINE KAYSECTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, ¢docdar-, cuiaMkKar-, cyiabhar-, THAPOKCUI-UOHBI, KATHUOHBI
aMMOHHUS W HMOHBI HM3yYCHHBIX METAJUIOB, NMPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTAaHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIC OTIEPAIIH MBICIUTEIFHON IeATETHHOCTH — aHAIH3 U
CHHTE3, CpaBHEHME, 0000IIEHIE, CUCTEMATU3ALINIO, BBISBICHUE IPUIMHHO-
CJIEICTBEHHBIX CBSI3€H — JJIs1 U3YUYEHMsI CBOICTB BEIIECTB U XUMHUECKHX
peakiuii, €CTeCTBEHHO-HAy4YHbIE METOJbl IO3HAaHUS — HaOJIIOJIEHUE,
U3MEpEHNE, MOJIETMPOBAHHE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIH).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib X¥MMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0sI paszjeneHus cMecen.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE JJIEeMEHThl. CHMBOJBI XHUMHUYECKHX
3neMeHTOB. [IpocThie U ClIoOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcCTaBa BemlecTB. OTHOCUTENIbHAsA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KomnnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUe U XMMUYECKUE SBJICHUS. XUMUYECKash peaklus U €€ MpU3HaAKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, MpaBwiaMu paboThl B J1JaOOpaTOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OMMCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XUMHYECKUX (FOPEHHUE CBEYH, MPOKAJIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHUE W  ONHCAHUE  PEe3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJENIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCToe
BemiecTBo. HaxoxkaeHue kucimopojna B mpupojie, (U3MUECKUE U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucinopona. CrocoObl
MOJIyYEHUs KHUCIOpoJa B Ja0OpaTopuu U MOpoMbIIUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TeroBoil >P(peKT XUMUYECKON peakluu, TEPMOXMMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOKI MTOoTydeHUs. KUCIOThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jis BELIECTBA B pacTBOpPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Kimaccuduxanus
OKCHJOB:  coyieoOpa3ytoniue (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanus. Knaccudukanuss oOCHOBaHMH: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHU. PU3MYECKHE U XUMHUUYECKHE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknatypa coseil. @uszndeckrue U XMMUYECKUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE OIPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJNYy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (TOpeHue), B3auMoJencTBIE Bojiopoaa ¢ okcuaoM Meau (1) (BoamoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, NMPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOW JOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJbI C MeETaJJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllIa JPYTUM W3 PacTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoanuecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBIE U IIEJI0YHO3EMEIIbHbIE METaJIIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB J[. . MenaeneeBa. Ilepuonbl U TpyIIIbL.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl . M. Menneneea. XapakTepucThka XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIIaM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenngeneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX JIEMEHTOB. IOHHas CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIECJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 MCIOJb30BaHUE KakK OOMMUX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTecTBEHHO-HAy4YHBbIC TIOHATHS: HAYYHBIH (DaKT, THIOTE3a, TEOpus,
3aKOH, AaHalW3, CHHTE3, KIacCH(PHUKAIMUsA, TMEePUOJUIHOCTh, HAOIIOJICHNUE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
pPaOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKH 3apsj, BEIIECTBO, TEN0, OOBEM,
arperaTHoe COCTOSHHE BEIECTBA, ra3, (U3NYECKHE BEIUYMHBI, E€IMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOIIaeMbIe, TOTIMBO, BOJHBIC PECYPCHI.

9 KUJIACC

BemiecTBo M XUMHYECKasl peaKIust

[lepuoanueckuii 3akoH. [leproaudeckasi cucreMa XMMHUECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOI0B, KaUs, KaJIbIUSA U UX COCTHHCHHM
B COOTBETCTBHM C IIOJIO)KEHHEM »JJeMeHTOB B llepuonnyeckoit cucreme u
CTPOCHHEM WX aTOMOB.

CrtpoeHue BelIecTBa: BHUJBI XUMHYECKOH CBS3U. THIBI KPUCTAITMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKUE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUM, TeHETHYeCKas CBsA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3((eKTy, o
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIHH, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiusaX. [IoHsITHEe 0 TOMOTEeHHBIX M TeTEPOreHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJO0KEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  DJICKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBieHne  ypaBHECHH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HMCIOJb30BaHUEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IOUCCOLMALMM BEIIECTB C PA3JIWYHBIMHA BUIAAMU
XUMHYECcKOH cBsi3u. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHHUM U COJIeH B CBETE MPEICTABICHUN 00 3JEKTPOIUTUUECKON TUCCOLUALIUN.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIEIOBAHUE  DIIEKTPOINPOBOJIHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALINM KUCTIOT, 1IeJ0uel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHME BOJbI), ONBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, pEeaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapakTepucTtuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJulaMH, HeMeTajUlaMu, Iesioyamu). XiiopoBomopon. ConsiHasg KHUCHOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJII0puabl U UX HaX0XKICHUE B
IPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue U (u3nuecKue CBOWCTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJOB.
CepHas kuciora, (U3nyecKue 1 XMMUUEeCKHUEe CBOMCTBA (00IIIHe KaK MPEJCTaBUTEIIS
KJjlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
kucaoTel. COJM CepHOM KHCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HOH.
Haxoxnenne cepbl u €€ coenMHEHUU B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHHUs. A30T, PacCHpOCTPaHEHHUE B MPHUPOJE,
¢usznueckre U XuMu4yeckne cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
ux pU3NUECKHe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, (PU3MUECKHEe U XUMUYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W crueruduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEHNE OKPY>Kalollel cpe/ibl COETMHEHUAMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusmueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas xuciora, Gpu3MUECKHe U XUMUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B Ipupoje, PU3ndeckue U XUMUYECKUe CBOMCTBA. AcopOiums.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMHYECKUE CBOMCTBA, JCHCTBME HA JKUBBIE OpPraHU3Mbl, TMOJYYEHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aTbHOTO MOTEIUICHUs] KIuMara, MapHUKOBBIM 3¢ dexT. YromapHas
KaciaoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHaUanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAHOJ, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TorsiTHE 0 OMOJIOTUYECKU BaKHBIX BEIIECTBAX: KHUpaX, OelKax, yrieBojgax — U ux
polM B JKH3HM 4UEIOBEKa. MarepuanbHOe €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIY4YCHHE W
npumeHeHue. CoemMHEeHHs KpeMHHUs B mpupojie. O01mme mpeacTaBieHus 00 OKCHUIE
kpemuus (IV) u kpemHueBoi kucnote. CUIUKATBI, UX MCIOJIB30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeillne CTpOWUTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MATEPUAIIOB B TOBCEHEBHOM HKU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKLUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE MPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHOB M WX COEAWHEHHUM (BO3MOXKHO MCIOJIb30BAHHUE BUJIEOMATEPUATIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0O0yTIMBaHUsl caxapa Mo JeHCTBUEM KOHIICHTPUPOBAHHOU
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIe€HHON CEpHOMN KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO MCIOJIb30BaHUE BHICOMATEPHAIIOB), 00pa3iaMu a30THBIX
u (ocopHbIX yT0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
cobupaHue, pacro3HaBaHUE W M3YYCHHE CBOMCTB YIJICKHUCIIOTO Ta3a, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHUE SKCIEPUMEHTANIbHBIX 3ajau 1mo TemMe «BaxHelmume HemeTambl U UX
COEZTMHECHUS.

MeTta/uibl M UX COETHMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxeHus B Illepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAIMYECKasT  KpUCTALUIMYECKAas  pemeéTka.  DJEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCTBa MeTamioB. Oomume
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: mojioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUJAPOKCHABI HaTpusg | Kanus. [IpuMeHeHue IMIeNOYHBIX METAUIOB W HUX
COEMHEHU.

[[lenoyHO3eMeNbHBIE METAJUIBI MAarHUd W KaJIbIUM: TOJIO)KEHUE B
[Tepunognueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupoje. Guznueckue u XMMHUYECKUE CBOMCTBA MarHus U



Kaybliusl. Baxueiiiue coefuHeHUs Kaiblus (OKCU, TUIPOKCU], cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THIAPOKCHUIA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xele3a. OKCUabl, THAPOKCU LI U conu xenesa (I1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJECHCTBUS OKCHA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIIMi Ha HOHBI: MATHUS, KaJIbIUs, aTFOMUHUS, ITUHKA, yKeme3a (11)
u xene3a (Il1), menu (Il), HaGaromEeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAJbHBIX 3a/1a4 No TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaxX U OTPaBICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

U3y4YeHHE O00pa3I0oB MaTepHaioB (CTEKIJIO, CIUIABBI METAJUIOB, MOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzanusa MexnpeaMeTHBIX CBA3CH NMPU U3YYEHHM XUMHUH B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAy4YHBIM (DaKT, TUmoTes3a, 3aKoH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKAINSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
PaOaKTUBHOCTb, MOJICKYJIa, DIICKTPUYECKHUH 3aps, MIPOBOTHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
peméTka, CrUiaBbl, (U3MUYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHHS, KOCMHUYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorusi: dorocuHTe3, npixaHue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIILHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.






TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITNN
[IpomexxyTouHas arrectauus 1 ®dopma: KOHTpOJBHas paboTa
bubnuotexa [JOK
Hroro o paszexy 16 https:// m.edSO(])_.I ru/7f41837c
PezepBHOE Bpemst 2 bubmorera [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrtpoiabnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obuue CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemntecTBa 1 MaTepualibl B )KU3HA YeJIOBEKa 3 bubmiorexa HOK
) m p https://m.edsoo0.ru/7f41a636
dopma: KOHTPOJIbHAS
[IpomexxyTouHas arrecTanus 1
paborta
Hroro no pazneny 4
PesepBHOE Bpems 2 bubmmorexa [OK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ilnanupyembie 00pa3oBaTebHbIC pe3yJbTaThl PeAcTaBieHbI B pasaeiie «Iliianupyemblie pe3yJibTaThD)

CHHOCOBbBI OHEHKHU JOCTUXKXEHUSA YYAIIUMUCA INIVIAHUPYEMBIX PE3YJIBTATOB

B cootBeTcTBUU ¢ JOKaIbHBIM akToM «CHOcoOBl OLEHKH AocTHxkeHui ydammuxcs» oT 30 asrycta 2023 roxa
MPOTOKOJI Ne2 COOTBETCTBYET IOJOKEHHIO O I%pI/ITepI/I}IX Y HOpMax OLEHMBAHUS MTPEAMETHBIX lpe:éfHLTaTOB YYaIIUMHCS Ha
YPOBHE HayaJIbHOTO, OCHOBHOI'O U CpeHEro 00111eT0 00pa3oBaHus B ycinoBusax peannszaunn OI'OC.

Xumus

PGSYJIBTaTBI O6yquI/I${ XUMHUH JOJIXKHBI COOTBCTCTBOBATDH O6H_II/IM 3ala4aM npecamMeTa u Tpe6OBaHI/I$IM K €TI0 YCBOCHHUIO.
P€3y.III)TaTI)I O6y‘IeHI/ISI OLOCHHUBAIOTCA I10 ATHOAIIBHOM CUCTEME.

[Tpu OlleHKE YYUTHIBAIOTCS CJICAYIONINE KaUeCTBCHHBIC TOKA3aTEIM OTBETOB:

* r1yOuHA (COOTBETCTBHE M3YyUYCHHBIM TE€OPETUUECKUM 000O0IIEHUSM);

* OCO3HAHHOCTH (COOTBETCTBUE TPEOYEMbIM B IPOTpaMMe YMEHHSIM MPUMEHSTH TOTYyYEeHHYI0 HH()OPMAIINIO);
* MIOJTHOTA (COOTBETCTBUE 00BEMY IpOrpaMMbl U HH(POpMAIHK yueOHHKA).

[Tpu o1IeHKE YYUTHIBAIOTCS YUCIIO H XapaKTep OMMUOOK (CYIICCTBCHHBIE M HECYIIIECTBEHHBIC).

Cy1iecTBeHHbIE OIIMOKMA CBSI3aHBI C HEAOCTATOYHON TIIYOMHOM M OCO3HAHHOCTHIO OTBETa (HANpUMEpP, YUYCHUK
HENPABUJIIBHO YyKa3aJl OCHOBHBIC NPU3HAKU MOHATHUM, SIBICHUW, XapaKTEpHbIE CBOMCTBA BELIECTB, HENPABUIIBHO
chopMyIHpoOBalI 3aKOH, MPABWJIO U T.NI. WJIA YYEHUK HE CMOT NMPUMEHUTH TEOPETHUYECKUE 3HAHUS ISl OOBSICHEHHS U
MIpeICKa3aHusl SIBJICHHUM, YCTAHOBIICHHS IPUUNHHO-CJICICTBEHHBIX CBSI3€H, CPAaBHEHUSA U KJIacCU(DUKAIIMU SABICHUN U T.11.).

HecymiecTBeHHble OLIMOKM OMNPENENAIOTCS HEMOJHOTOM OTBeTa (Hampumep, YOyIIeHHWE W3 BUJA KaKOro-imoo
HeXapakTepHOro (akTa MpU ONMUCAHUM BELIECTBA, Mpouecca). K HUM MOXHO OTHECTH OTOBOPKH, OMUCKHU, TOMYIIEHHBIE 10



HEBHUMATEILHOCTH (HAIpUMeEp, Ha JBa W OoJiee YpaBHEHUS PEAKIUU B TIOJTHOM MOHHOM BHJIE JTOMYIIEHA OJHA ONTHOKA B
0003HaYEeHUU 3aps/ia HOHA).

Pe3ynbTaThl 00yuUeHHsS TPOBEPSIIOTCS B MPOIECCE YCTHBIX M MUCBMEHHBIX OTBETOB YYallUXCs, a TaKXKe IMpHU
BBITIOJITHEHUY UMM XUMHYECKOT'O SKCIIEPUMEHTA.

OuneHka yCTHOTO 0TBeTA

OtmeTKa «5»:

- JlaH TNOJIHBIN Y NPAaBUJIBHBIA OTBET HA OCHOBAHUM U3YUYECHHBIX TEOPUH;
- MaTepHuall U3JIOKEH B ONPEACICHHON JIOTUYECKOM MOCIIEA0BATEIBHOCTH, JINTEPATYPHBIM SA3BIKOM;
- OTBET CAMOCTOSITCIIbHBIN.

OtmMmeTKa «4»:

- JIaH MOJIHBIN ¥ MPaBUJILHBINA OTBET HA OCHOBAHHMH MU3YYCHHBIX TCOPHU;
- Marepuall U3JI0KEH B ONMPEICICHHON MMOCIIeI0BATEILHOCTH;
- JIOMYyIIEeHbI 2-3 HECYIIECTBEHHbIE OIIMOKH, UCIIPABJICHHbBIE MO0 TPEOOBAHUIO YUWUTENsS, WM JaH HEMOJHBIN U
HEUETKHU OTBET.
OtMmeTka «3»:

- JIaH TIOJIHBIN OTBET, HO IPU 3TOM JIOMYIIIEHA CYIIECTBEHHAS OITMOKA MJIH OTBET HEIOIHBIN, TOCTPOCH HECBS3HO.
OtMmeTKa «2»:

- OTBET OOHAPY’>KMBAET HETIOHMMAHKWE OCHOBHOTO COJIEpKaHUs y4eOHOTO MaTepuIa;
- JIOTMYIICHBI CYIIECTBCHHBIC OIMMOKH, KOTOPHIE yYaIIWiiCs HE MOXKET MCIPABUTHh MPU HABOMISIIMX BOMPOCAX
YUUTES.
OuneHka yMeHHU# peliaThb 3a1a4u

OtMmeTKa «5»:

- B JIOTUYECKOM PACCYXIACHUH U PEIICHUU HET OMTUOOK;
- 3a/1aya pelieHa parmoHAIBHBIM CIIOCOOOM.



OTrMmeTKka «4»:

- B JIOTMUECKOM PACCYXJEHUU M PEUICHWU HET CYIIECTBEHHBIX OIIMOOK, MPHU ATOM 3ajlaya peIleHa, HO He
palOHAIBLHBIM CIIOCOOOM;
- JIOMYIIIEHO He 0osiee ABYX HECYIIECTBEHHBIX OITHOOK.
OtMmeTka «3»:

- B JIOTHYECKOM PACCYkKJICHUU HET CYIIECTBEHHBIX OIMHOOK;
- JIOIyCKaeTCs CYIIECTBEHHAs OIMMOKa B MATEMATUYECKUX pacueTax.
OTMmeTKa «2»:

- HMMEIOTCSI CYIIECTBEHHBIE OIIMOKU B IOTUYECKOM PACCYKICHUU U PELICHUU.
OneHka KcNepUMEeHTAIbHBIX YMeHMH (B MMpoIlecce BHIMOTHEHUS TPAKTUYECKUX pabOT MO MHCTPYKITUH)

OIIeHKY CTaBAT TEM YUYalluMCsl, 32 KOTOPBIMH OBLJIO OpraHU30BaHO HAOJIOICHNE.
OtMmeTKa «5»:

- paboTa BBINIOJIHEHA TIOJIHOCTHIO, C/ACIaHbI MPABUIILHBIC HAOIIOICHUS U BHIBO/IBI;
- OKCIIEPUMEHT OCYIIECTBJIEH IO IUIaHy, ¢ YY€TOM TeXHUKH OE30TMaCHOCTU U MPaBWJI PaOdOTHI C BEIIECTBAMU U
npudopamu;
- TMPOSBIICHBl OPTraHU3aAIMOHHO-TPYAOBBIC YMEHHS (TIOJJICPKUBACTCS YHCTOTa pabodyero MecTa MOPSJIOK Ha
CTOJIe, SKOHOMHO HCIIOJIB3YIOTCS PEaKTHBHI).
OtMmeTka «4»:

- paboTa BBINOJHEHA, CIACIAHBI MPABUIbHBIC HAOIIOJCHUS W BBIBOJBI: SKCIIEPUMEHT BBITIOJIHEH HETIOIHO WITU
HA0JII0Taf0TCS HECYIIIECTBEHHBIE OMMOKH B pabOTe C BEIIECTBAMH U MPUOOPAMH.
OtMmetka «3»:

- OTBET HEMOJIHbIM, paboTa BBIOJIHEHA MPABWJIBHO HE MEHEE 4YeM HAIOJIOBHHY, JOMYIIEHA CYHIECTBEHHAas
omunOKa (B X0JIe IKCIIEPUMEHTA, B 00bsACHEHUH, B opopmieHnu padbotel, mo Th mpu paborte ¢ BemecTBamMu u
mpudopamMu), KOTOPYIO YUAIIUIC UCTIPABIISIET 11O TPEOOBAHUIO YUUTEIS.

OtmeTka «2»:



- JIOMyUIEHbI ABE WM 0oJiee CYHIECTBEHHbBIE OLUIMOKM B XOJ€ SKCIEPUMEHTAa, B OOBSICHEHUHU, B O()OPMIICHUU
pab6otel, no Th pu paboTe ¢ BelecTBaMHu U MPUOOpaMHU, KOTOPbIE YYaIIHIICs HE MOKET UCITPABUTh.
Ouenka yMeHMii pemiaTh IKCIIEPUMEHTAJIbHbIE 321241

[Ipu oueHke 3TOr0 yMEHHs CIEIyeT YYUTHIBATH HAOIIOJCHUS YUUTENSI U MPEAbIBISIEMbIC yUalllUMCS Pe3yJbTaThl
BBIIOJTHEHUS OITHITOB.
OTMmeTKa «5»:

- IUIaH pelIeHUs 3a/1aud COCTABJICH MPAaBUIHLHO, OCYIIIECTBIICH MOJ00p XMMUYECKUX PEAKTUBOB U 000pPYA0OBaHUS,
JIAHO MOJIHOE OOBACHEHUE U CAEIaHbl BHIBOIBIL.
OrMmeTka «4»:

- IUIaH pelIeHUs COCTABJICH MPABUIILHO;
- OCYHICCTBJIEH MOAOOP XMMUYECKUX PEaKTUBOB M 000PY/I0BaAHHS;
- JIOMYIIEHO He 0oJsiee ABYX HECYIIECTBEHHBIX OITUOOK (B 0OBSICHEHUH U BBIBOAX).
Otmetka «3»:

- IUIaH pelIeHus COCTABJICH MPABUIILHO;
- OCYIIECTBJIEH MOAOOP XMMHUYECKHX PEaKTHBOB M 000PY/I0BaAHHS;
- JIONYyIIIeHA CYIIEeCTBEHHAs OMNOKa B 0OBSICHEHUH U BHIBOJIAX.
OTMmeTKa «2»:

- JIONYIIECHBI ABE B OoJiee oMMOKH (B IJIaHE PEIICHHS, B TOJ00pE XUMHUUECKUX, PEAaKTUBOB M 000PYy/I0BaHUS, B
00BSICHEHUHU U BBIBOJIAX).
OueHKa 32 NUCbMEHHYI0 KOHTPOJIbHYI0 padoTy

IIpn oleHMBaHMHM OTBETAa YyYAIIErocs HEOOXOJAMMO YHUTHIBATh KA4eCTBO BBIMOJIHEHHUS PaOOTHl TO 3aJIaHUSIM.
KonTposnbHas paboTa O1IeHUBAETCS B IIETIOM.
OtMmeTKa «5»:

- J1aH TIOJHBINA OTBET HA OCHOBE M3YUYEHHBIX TEOPUM, BOZMOKHA HECYIIIECTBEHHAs OIIHUOKA.
OrMmeTKka «4»:



JOMyCTHMa HEKOTOpasi HETMOJHOTAa OTBETA, MOXKET ObITh HE 00Jiee ABYX HECYIIECTBEHHBIX OIIMOOK.
OTrMmeTKa «3»:

paboTa BBIIOJIHEHA HEMIOJIHO (HO HE MEHEE YEM HAIIOJIOBUHY), UMEETCS He 0oJiee OHOM CYIIECTBEHHOMN OMMOKHU
Y IIPU 3TOM 2-3 HECYILIECTBEHHBIE.
OtmeTka «2»:

paboTa BBITIOJHEHA MEHBIIIE YeM HAIOJIOBUHY, UIMEETCS HECKOJIBKO CYIICCTBEHHBIX OIHOOK.
[Ipy OlleHKE BBIMOTHCHUS MHUCHBMEHHON KOHTPOJIBHOW pPabOThl HEOOXOIWMO YYUTHIBATH TPEOOBAHUS €IUHOTO
opdorpaduueckoro pexuma.

OTtMmeTka 3a HTOTOBYIO KOHTPOJIBHYIO pa60Ty KOPPCKTUPYET NPCAMICCTBYIOMIMEC IIPpU BBICTABJICHUU OTMCTKHU 3d
YCTBCPTh, IOJIYIroauc, roi.

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

» Xumus, 8 kiacce/ I'abpuensa O.C., Octpoymos W.T"., Cnaakos C.A., AkunoHnepHoe o6mectBo «3aaTenbcTBO

«IIpocBemenue»



» Xumus, 9 knace/ I'abpuensn O.C., OctpoymoB WN.T'., Cnankos C.A., AkuuonepHoe o0OmectBo «M3aarenscTBo
«IIpocsewenue»

* Xumus, 8 kiacc/ Pymsutuc I'.E., ®enpaman @.I"., Akunoneproe obmectBo «M3natensctBo «IIpocserienne»
» Xumus, 7 kinacc/ I'abpuensia O.C., OctpoymoB WU.I'., CnankoB C.A., AkiimoHepHoe o01iecTBo «M31aTenbcTBO

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHE
1. Ennnas xomreknus - http://collection. cross- edu. ru/catalog/rubr/ f544 b3 b7 -f1f4-5b76- f453- 552
f31d9 b164
2.Poccuiickuii o0meo0pa3zoBaTeapHbIii mopTan - http://music. edu. ru/

3.JleTckue 3JIEKTPOHHBIC KHUTH W npe3eHTtanuu - http://viki. rdf. ru/

4 Enunas komneknus LudpoBeix OOpasoBarenbHBIX PecypcoB. — Pexumpaoctyma: http://school-
collection. edu. ru

5.Poccuiickas Onextponnas Illkona


http://collection/
http://music/
http://viki/
http://school/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUEOBPA3OBATEJIBHOI'O
HPOIIECCA

1. YUEBHOE OBOPYJOBAHMHE:
KnaccHas MarHuTHasi 10CKa, MHTEpAaKTUBHAs J10CKAa, aKyCTHYecKas cucreMa, HOyToyk, MOVY.

2.0bO0PYJOBAHUE JIA ITPOBEAEHUA TTPAKTUYECKUX PABOT :
KrnacchHas MarHuTHas A0cCKa, MHTepaKTUBHAs JI0CKa, aKycTU4YecKas cuctema, HOyToOyk, MOV, mkad BHITSHKHON
1a0b0paTOPHBIM, XUMUYECKas MOCY/1a, XUMHUYECKUE PEaKTUBBI, IJIAThI 10 XUMHUH, XUMUYECKUE TPUOOPHI, HAOOPHI 1S
MOJIEJIMPOBAHMA, J€EMOHCTPALIMOHHBIEC TAOIHUIIBI.
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