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HOPMATHUBHBIE JOKYMEHTbBI
Pabouas mporpamma no xumun B 8-9 Kjiaccax cocTaBieHa HA OCHOBAHUU HOPMATHBHBIX
JOKYMEHTOB:
DedepanbHulil ypogeHs

1. 3akon «O06 obOpazoBanuu B Poccmiickoii ®Denepanum» ot 29.12.2012 Ne 273-D3 (c
M3MEHEHUSIMU U JOTIOJIHEHUSIMU ).
2. @enepalibHbIil  TOCYJapCTBEHHBI 00pa30BaTENbHbI CTAaHAAPT OCHOBHOIO OOIIEro

oOpa3oBaHUs, YTBEPKICHHBIN MprKa3zoM MunuctepctBa npocsemenus PO ot 31 mast 2021 1. Ne
287

3. denepanbHas oOpa3oBarenbHasl MPOrpaMMa OCHOBHOTO 00mIero oopaszoBanus (IpHKa3
MunuctepctBa npocserienust PO ot 18 mas 2023 r. Ne 370)
4. denepanbHas amanTUpOBaHHAS 00pa3oBaTelbHAs IMpOTpaMMa OCHOBHOTO —OOIIEro

oOpa3oBaHus JUIsi OOy4YaIONMIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOpPOBbS  (IIPUKa3
MunucrtepctBa npocsenierust PO ot 24 nos6ps 2022 r. Ne 1025)

o. [Ipukaz Munnpocsemienuss Poccun ot 21.09.2022 Ne 858 "OO6 yTBepkIeHUU
denepabHOTO TIEpEYHS] YYSCOHHWKOB, JOMYIMIEHHBIX K HCIOJB30BAHUIO TIPU peaTH3aIiH
MMEIOIUX TOCYAaPCTBEHHYIO aKKPEAUTAIINI0 00Pa30BaTEIbHBIX MPOrpaMM HavaIbHOTO OOIIETo,
OCHOBHOTO OOIIEro, cpeaHero oOmero o0pa30BaHHS OPraHU3alUSIMH, OCYIIECTBISIOMNMHI
0o0pa3oBaTeNbHYIO JESITEIbHOCTh W YCTAHOBJIEHUS TMPEAEIbHOTO CpOKa HCHOJIb30BaHUS
UCKITIOYeHHBIX YueOHNKOB" (3apeructpupoBano B Muntocte Poccun 01.11.2022 Ne 70799)

6. [Ipukaz Munnpocsemenuss Poccun ot 02.08.2022 Ne 653 "OO yrBepxkaeHUU
denepalbHOTO  TIEPEYHST  JJICKTPOHHBIX  00pa30BaTENBHBIX  PECYPCOB, JIOMYIICHHBIX K
WCIOJI30BAHMIO  TIPH  pealn3alii  WUMEIONIMX  TOCYJApPCTBEHHYIO  aKKPEIWTAIIHIO
00pa3zoBaTeNbHBIX TPOrpaMM HAYaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro, CPeAHEro OOIIero
obpazoBanus" (3apeructpupoBano B Munrocte Poccun 29.08.2022 Ne 69822)

7. Munnpocsemienuss Poccunm ot 05.07.2022 Ne  TB-1290/03 "O HampaBiaeHUU
METOIUYEeCKUX pekoMmeHmanuit" (BMecte ¢ "MHDOPMAIMOHHO-METOIUYECKUM THCBMOM 00
OpraHu3aliil BHEYPOYHOU [EATENIHHOCTH B paMKax peanu3aliy oOHOBJIEHHBIX (enepanibHBIX
rOCYJapCTBEHHBIX 00pa30BaTENBHBIX CTAHIAPTOB HAYAJIBHOTO OOINEr0 W OCHOBHOTO OOIIEro
oOpazoBaHus")

8. [TuceMo MunucrepcrBa mpocBemienuss PO or 16 sguBapa 2023 r. Ne 03-68 "O
HampaBlieHUd HWHGOpMaluMu O BBEACHUU (elnepaabHBIX OCHOBHBIX 00111€00pa30BaTEIbHbIX
MpOrpaMm

9. ITucemo MunncrepetBa mpocserienuss PO ot 15 ¢espans 2022 r. Ne A3-113/03
«UHDpopMalIIOHHO-METOAUYECKOE THUCHMO O BBEACHUU (elepaabHBIX T'OCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAH/IAPTOB HAYAILHOTO OOIIEr0 U OCHOBHOTO 0011ero 00pa3oBaHUs»

10. [Iucemo MunucrepcrBa npocsemienuss PO or 13 sguBaps 2023 r. Ne 03-49 "O
HaIpPAaBJICHUU METOJMYECKUX PEKOMEHAAINNA MO CUCTEME OIEHKU JOCTIKEHUS 00y4JaronmMucs
IUIAHUPYEMBIX PEe3yJbTaTOB OCBOCHHUS MPOrpaMM HayallbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpenHero ooOmiero oopazoBanus"

11. Konuenus npenonaBanusa yueOHOTO mpeaMera

12. Canutapusle mnpaBwia U HopMbl CanlluH 1.2.3685-21 «I'urneHnueckue HOpPMaTHBBI U

TpeboBaHuUs K oOecreueHuto 0e30nacHOCTH U (Win) Oe3BpeTHOCTH Ul dejoBeka (hakTopoB
cpeabl OOMTaHUSA», YTBEPKICHHBIX IIOCTAHOBJIEHMEM [JIaBHOrO TOCYAapCTBEHHOTO
canuTapHoro Bpaya Poccuiickoit denepanun ot 28.01.2021 Ne 2;

13. TlpumepHas paboyasi mporpaMma OCHOBHOTO 00miero obpasoBanusinpenmera. ([IpumepHas
porpamma OCHOBHOT'O 00I11ero o0pazoBaHus 1o XUMHUU (6a30BbIil YpOBEHb) U aBTOPCKOM
nporpammsl 1o xumuu g 8-9 kmaccoB aBtopa: O. C. I'abpuensna, U. I'. OctpoymoBa,
C. A. CnagxoBa. 8—9 xnaccel : yue0. mocobue st obieoOpazosat. opranu3anuii / O. C.
I'abpuensn, C. A. CnagkoB — M. : [Ipocsemenue, 2019).



Pezuonanvnuiii ypoeenw

14. 3akon 3abaiikanbckoro kpas ot 11.07.2013 r. Ne 858-33K «OO0 oTnmenbHBIX BOIpOCax B
chepe obOpazoBanus» /Pemakmus 16.11.2015 r. npuasaT 3aKOoHOAATETHHBIM COOpaHUEM
3abaiikansckoro kpas ot 03.07.2013 r

15. TocynapctBenHass  mporpamma  3alaifkambckoro  kpas  "Pa3Butne  oOpasoBanus
3abaiikansckoro kpas Ha 2014 — 2025 roxer" / yrB. IlocranoBnenmem IIpaBurenbcTBa
3abaiikanbckoro kpas ot 24 anpens 2014 r. No 225.

16. Ilpuka3 MunuctepcTBa oOpazoBaHus U Hayku 3abaiikanbckoro kpas Ne 70 ot 31 sHBaps
2022 «O6 yrBepxaeHUH IutaHa-rpaduka MeponpusiTuii mo obdecrneyennto BBegeHuss I'OC
Ha4YaJIbHOTO OOIIEr0 M OCHOBHOTO 00mIero oOpa3oBaHUS Ha TEPPUTOPHUH 3a0AWKAILCKOTO
kpas B 2022 — 2026 roapi»

17. Ycras MBOY OOUI Nel6 c.I'eipmienyn ot 16.02.2015 .

18. [Tonoxxenne o paboueil mporpamme Mo ydeOHOMY mpeaMeTy (Kypcy) B COOTBETCTBHUHU C
tpedoBanussmu GI'OC HOO u OO0 u ®OOIT HOO u O00.

19. Vuebnsiit mmar MBOY OOL Nel6 c.I'sipmenyn Ha 2023-2024 y4eOHBIN TOI.

[IporpamMmmMa opueHTHpOBaHa Ha pabOTy 1o ydyeOHHKaM U pabouux Terpaaei: [Iporpamma
OpPHEHTHpPOBaHAa Ha pabOTy MO YYeOHHKaM U pabOUYuX TETPaICH:

INa6puensu O. C. Xumust. 8 kiacc: yueOHUK [yt o01ieoopazoBarenbubix opranmn3anuii / O. C.

INabpuensu, U. I'. Octpoymos, C. A. Cnankos. — M.: Ilpocsemenue, 2019

INa6puensu O. C. Xumust. Pabouast TeTpans. 8 kimacc: yaeOHOe mocooue /ij1st 0011eo0pa3oBaTeIbHBIX

opranuzarnuii / O. C. I'abpuensn, C. A. Cnagkos, U. I'. Octpoymos. — M.: IIpocBemenue, 2019

INa6puensu O. C. Xumust. 9 kiace : yueOHUK y1st o0meoOpazoBarenbHbix opranm3anuii / 0. C.

IMabpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemienue, 2019

INa6puensu O. C. Xumus. Pabouast TeTpanp. 9 kinacce : yaebHoe nmocodue st 001meo0opa3oBaTeIbHBIX

opranuzaruii / O. C. I'abpuensn, C. A. Cnagkos, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019



HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MnporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3zanusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu 1a€T TpEACTaBICHUE O LENAX, OOIIel cTpaTeruu
oOydeHHMs, BOCIMTAHHUS M Pa3BUTUSA OOYyYaIOUIUXCS CpPEICTBAMH Y4eOHOIo
npenMera, YCTaHABIMBAET  00s3aTEIbHOE MpeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeiesieHHe €ero Mo KilaccaM M CTPYKTYPUPOBAaHHE I10
paszgenamM M TeMaM MPOrpaMMbl MO XWMHH, OMNPENEISIET KOJIUYECTBEHHBbIE U
KaueCTBEHHBIE XapaKTePUCTUKH coJiepKaHus, PEKOMEHyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro IMpoliecca, BO3PACTHBIX
OocoOEHHOCTEW O00ydYarouuxcs, OmNpenensieT BO3MOXKHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTelbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 0O0IIero 00pa3oBaHusl, a Takke TpeOOBaHUUN K
pesynbrataMm oOy4YeHHs] XMMUHU HA YPOBHE LIeJIel M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (popMupyeMble XUMHUEH NPEACTaBICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPHUPOAE, O IMYTSIX PEIICHUS TJI0O0ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJIOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JIJII  CaMOpa3BUTHUS U
dbopMupoBaHUs KyJIbTYPBI JUYHOCTH, €€ 00111l 1 (yHKIIMOHABHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEMH
oOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Yy4eOHOW JESTeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHON eI TeTbHOCTH;

3HAKOMHUT CO CHEeIU(PUKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
LIETTIOCTHOTO B3IJIsS/1a HA €IMHCTBO MPUPOABI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;

croco0cTByeT (HOPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUYECKOE
oOpa3zoBaHue 00y4arONTUXCS.

JlaHHbIE HampaBlieHHs] B OOyYEHUM XUMHUU OOECMEeUMBAIOTCS crenu(ukon
colepkaHusi ~ y4eOHOro MpeaMeTra, KOTOpPbId  SIBISETCS  MeAaroru4ecku
aJanTUPOBAHHBIM OTpa)K€HUEM 0a30BOM HAYKU XMMHUHM Ha ONpPEAeIEHHOM dTare eé
pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOI'O 00Iero 0oO0pa3oBaHUs OPUEHTUPOBAH HA
OCBOCHHE OOYYAIONUIMMHUCS CHUCTEMbI TMEPBOHAYATIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAENBHBIX 3HAYUMBIX MOHITUU
OPraHUYECKOU XUMHUMU.

CrpykTypa coAep:kaHHUsl MPOTpaMMbl MO XUMHHU C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3ydeHuro. CoaepkaHuE CKIIAIBIBACTCS W3 CUCTEMBI
MOHITHI 0 XUMHYECKOM 3JIEMEHTE U BEIISCTBE M CUCTEMBI MMOHATHIA O XUMHYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O MPHUHIUITY
MOCTIEIOBATENILHOIO Pa3BUTHS 3HAHWW HA OCHOBE TEOPETUUYECKUX IMPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HHUS O CTPOCHUHU aTOMa U XUMUUYECKOMN CBA3U;

— TpEeACTaBICHUNU 00 DJIEKTPOJIUTHUECKON JUCCOIMAIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIUPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS TOCJICIOBATEIIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSS (YHKIIMM OOBSCHEHHS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTUUECKOTO MPUMEHEHUS] U TOJIy4YEeHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TPOrpaMMbl IO XHUMHUH  CIIOCOOCTBYET  (POPMHPOBAHUIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTABJISIOIIECH HAYYHOM KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM MPUPOJbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METOJaM II03HAHWs B Hayke. M3ydeHHWe XHMHUM TPOUCXOIUT C IPUBICUYCHUEM
3HAHUW W3 paHee H3YYEHHBIX YYEOHBIX TpeamMeToB: «OKpyXKalomui MHpY,
«buonorus. 5—7 knaccel» n «®u3muka. 7 Kiaccy.

[Ipy wu3yuyeHHH XUMHUHU TPOUCXOIUT (POPMHpPOBAHHWE 3HAHUM OCHOB
XUMUYECKOW HAyKH KaK 00JACTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHUYCCKOU
NESITEIbHOCTA YEJIOBEKA M KAaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOro IpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XUMHUUYECKHX
3HAHUN — BaXKHEHUITUX (PaKTOB, MOHATHUH, 3aKOHOB U TEOPETHYECKUX IOJIOKEHUH,
JOCTYIMHBIX O00OOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B
MPUOOIICHNH K HAyYHBIM METOJAaM II03HAHUS TIPU HW3YYCHHH BEIICCTB U
XUMHUYECKUX PEaKIi, B (GOPMUPOBAHUU M PA3BUTHH TO3HABATCIHLHBIX YMCHHHN U
WX TPUMCHEHHH B YYCOHO-TIO3HABATEIPHOM M y4eOHO-HCCIICIOBATEIIBCKOM
JEATeIIbHOCTH, OCBOCHHHM TpaBWI O€30IacHOro OOpaIlleHHWS ¢ BEIISCTBAMU B
MOBCEIHEBHOM KM3HU.

[Ipy M3ydyeHMM XUMHUHM Ha YPOBHE OCHOBHOT'O OOIIETro 0Opa30BaHMS BaKHOC
3HaAYEHUE MPUOOPENIN TaKUE Ueiu, Kak:

— (QopMHupoBaHWE WHTCIUICKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHMIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPHHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBIICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKOe TMPHOOIICHUE
00yYaroIMXcs K CaMOCTOSTEIIbHOW TO03HABATEIBHON JCATEIbHOCTH, HAYYHBIM
METOJIaM TO3HaHMs, (POPMHUPYIONTIUM MOTHUBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU,



— o0ecredyeHne yCaoBUM, CIOCOOCTBYIOIIMX MPUOOPETECHUIO 00YUYAIOIIIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBHIX KOMIIETCHIIMI), UMEIOMINX YHHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUAOB JESTEIBHOCTH,

— (dopmupoBanue o00mel (YHKIMOHAJBHOM M €CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM 4YHCIIE YMEHUH OOBACHATh H OIICHWBATH SIBICHUS
OKpY’)KaoIllero MHUpa, WCIOJB3ys 3HAHUS W OIBIT, MOJNyYEeHHBIC MPH H3YYCHHH
XUMUH, TPUMEHATh HMX TpPH pPEIIeHUH TNpoOJeM B TMOBCEAHEBHOW KHU3HU W
TPYAOBOM JAEATEIBHOCTH;

— (QopmupoBaHHe y O0OyYarOIMUXCS TYMAHHCTUYECKUX OTHOIICHUH,
MOHUMAaHUSl [EHHOCTH XHMHUYECKUX 3HAHUU I BBIPAOOTKH OJKOJOTHYECKH
I1eJIeCO00Pa3HOT0 TIOBEJACHUS B OBITY W TPYIOBOW JAEATEIRHOCTH B MEJAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYIKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOGHHsS  OOIIEYEIIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWISI U HAMPABICHHOCTH JaJbHEHIIETO
oOy4eHUs.

JIJIst TOCTHXKCHHMSI THX TSN B Kypce XMMUHU Ha CTYIIEHH OCHOBHOTO OOIIIEro
o0pa30BaHUs PEIIAIOTCS CIICAYIONIUE 3A0auu:

dopmupyromest 3HaHUsL OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (PaKTOB, TIOHSITHIHA,
XUMHUYECKUX 3aKOHOB M TE€OPHUH, BRIPAKEHHBIX TIOCPEICTBOM XUMHYECKOTO SI3bIKA;
pazeusaromcsi ymeHus HabJIroaaTh U 00bSICHATh XUMUUECKHUE SBJICHHUS,
IPOUCXOISIINE B MPUPOJIC, JTAOOPATOPHBIX YCIOBUSIX, B OBITY M Ha TPOU3BOJICTBE;
npuobpemaromcs cneyuaivbHvle yMeHus U Hasvlky 1o 6€30MacHOMY 0OpaIleHHIO C
XUMUYECKUMU BEIIeCTBAMHU, MaTepHUallaMH U TIPOIIecCaMu;

Gdopmupyemcs 2ymanucmuieckoe OmHoueHue K Xumuu Kak mporu3BOUTEILHON
cuie o0IIecTBa, C TOMOIIBIO KOTOPOH PeIIaroTcs TII00aIbHbIE TPOOIEMbI
YeJI0BEYECTBA;

ocyujecmeisiemcs unmezpayuss XAMUIECKON KapTUHBI MUPa B €IMHYIO HAYIHYO
KapTHHY.

B cootBercTBUUM ¢ DenepanbHBIM TOCYAapPCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/apTOM OCHOBHOTO 0011ero 00pa30BaHus y4allrecs T0KHBI OBJIAIETh
TaKUMHM TT03HABATEIHHBIMUA YI€OHBIMU JACHCTBUSMHU, KaK yMEHHE (POPMYITHPOBATH
mpo0IeMy U TUIOTE3Y, CTABUTH LU U 3a]]a4H, CTPOUTD IJIAHBI IOCTHKECHUS
11eJIei ¥ pereHus TOCTABICHHBIX 33124, TPOBOJIUTH SKCIIEPUMEHT U HA €r0 OCHOBE
JIeNaTh BHIBOJBI U YMO3AKIIOUEHUS, TIPEACTABIATh UX M OTCTAaWBATh BOIO TOUKY
3penus. Kpome atoro, yqamuecs M10DKHBI OBIAAETh MPUEMaMH, CBI3aHHBIMU C
OTIpEJICIICHUEM TIOHATUN: OTPAHUYUBAThH UX, ONKUCHIBATh, XapaKTEPU30BaTh U
cpaBHUBaTh. Clie0BaTENIbHO, IPU U3yUYEHUH XMMHUU B OCHOBHOMU IITKOJIEC YUAIIHECs
JIOJIKHBI OBJIIETh YICOHBIMU JEHCTBUSMH, TO3BOJISIONUMA UM JJOCTHYb
JUYHOCTHBIX, TPEAMETHBIX i METAPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.
Metoauyeckre 0COOEHHOCTH JAHHOTO Kypca XUMUH:

1. Conep:xkanue u MeTOAbI U3y4YeHHS MPeIJIAraeMoro Kypca XuMuu st
OCHOBHOW IIKOJIbI 0TBEYAKT CHCTEMHO-1ESITEJILHOCTHOMY NMOAX0AY. Dman
CO30aHUSL OPUEHMUPOBOUHOU OCHOBbL npedcmosweli desmenviocmu (OO/).
Yyamuecs moay4daroT HHOOPMAIUIO O TEJTH MPEACTOAIIEH ASSITEIHPHOCTH U €€



MPEIMETE, Y3HAIOT, KAK U B KAKOM MOCJIEA0BATEIIbHOCTA OHU JIOJIKHBI BBIITOJIHSTh
OPHUEHTALIMOHHBIE, UCTIOJIHUTEIBCKNE U KOHTPOJIbHbBIC JIEUCTBHS.

Bce nunaktuyeckue e AMHUIBI yU€OHBIX KHUT JJIs1 7—9 KJIaCCOB HAUMHAIOTCSI C
MIOCTAHOBKM 00pa30BaTEIbHOM MPOOIEMBI, KOTOpas pelaeTcs B Mpolecce
u3y4yeHus naparpada Ha OCHOBE MMEHHO J€ATEIbHOCTHOIO MOAXO0AA.

B 9 knacce npu u3yueHun xumMuu 31eMeHToB B kauectBe OO/] BricTynaet oommit
IIJIaH XapaKTEPUCTUKU METAJUIOB, HEMETAJIJIOB U NIEPEXOIHBIX JIEMEHTOB.

Oman gopmuposanus mamepuanbHou oeamenbHocmu. Y Yalluecs BbIIOTHSIIOT
JIEUCTBHS BO BHEIIHEH opMe, CTAIKUBASICh C CAMUMU TIpeAMETaMU WU
MOJEISMH: BBIICISAIOT NOJIOKUTEIBHOE U OTPULIATENILHOE 3HAYEHHE KOHKPETHOTO
XMMHYECKOT0 BEIIECTBA WIIM PEAKLIUU B Chepe YeTOBEUEeCKON NeATEIbHOCTH WU B
OKPYKaIOLIEM MHPE; ONPENEIAIOT XapaKTepHbIE PU3HAKH COCTaBa UJIU CBOWCTB
BaKHEUIINX KJIACCOB HEOPTaHUYECKUX COETMHEHUI; CAMOCTOSTEIBHO
XapaKTEePU3YIOT KOHKPETHBIE XUMUYECKUE DJIEMEHTHI; POBOST Ja00paTOPHBIEC U
OpakTH4YecKue paboThl; TOTOBIT COOOIIEHUS U MPE3EHTALUN; OCYILECTBISIOT
IPOEKTHYIO JIEITEIIbHOCTh IO BRIOPAHHON TeMaTHKE.

Oman enewreti peyu. JIeicTBUA ydaluxcsi BepOoaIn3yl0TCsl B YCTHON WIIH
NUCHMEHHOM peyu, OHU MPOTOBAPUBAIOTCS M YCBAWBAIOTCS B 00001IEHHON (hopme.
Taxk, y4amuecs: 03By4nBaroT, Kakyro HHPOPMAIIUIO HECET XUMUYECKasI
CUMBOJIMKA: XUMUYECKHUE 3HAKU, XUMUYECKUE (DOPMYJIBI U YpaBHEHUS
XUMUYECKOU pEAKIIMU, CHMBOJIMKA IEPUOJUUYECCKON CUCTEMBI XUMHYECKUX
aneMmeHToB J[. 1. MeHnpeneena.

Oman eHympenneti peuu. BepOaibHOoe OCBOEHUE ACHCTBUS TIPO ceds,
IIpOroBapuBaHUE oreparuii mpo ceds, 6e3 BHelHeH peun. JlelicTBre
penyuupyercs, HanpuMmep, mociie MPOBEAEHHOIO YUYUTEIEM HHCTPYKTaXa nepea
PAKTUYECKON WK 1ab0opaTopHOM pabOTON yUYEeHHUK JI0JKEH MPOTOBOPUTD €r0 MPO
ce0s1, 0CO3HATh €ro, BHYTPEHHE COTJIACUTHCS C HUM WJIM BBISICHUTH HEMIOHATHbBIE
MOMEHTBI; TO K€ MMPOUCXOAUT MPHU PEPIICKCUN JTUYHBIX TOCTHKCHHUIN U BBIpAOOTKE
TUTaHA MOBBIICHHS UX YpOoBHs. OCO0yI0 BaXKHOCTH 3TOT 3TAll UMEET MPHU
BBINIOJIHEHUU YYEHUYECKOT'O HCCIIEI0BATEIBCKOTO MPOEKTA.

Humepuopuzayus oeticmsusi. JIeicTBE CTAaHOBUTCSI BHYTPEHHUM IPOIIECCOM,
aKTOM MBICIU, JIEUCTBUEM B yME. YUEHUK MEPE] BHIIOIHEHUEM XUMUYECKOTO
HKCIIEPUMEHTA WM PEIICHUS pacu€THOM 3aa4u 1o (GopMysiaM U YpaBHEHUSIM
MBICJICHHO MPEACTABIISIET MTOCIEA0BATEIBHOCTh CBOUX JEUCTBUN MO peaIn3aun
BBIPaOOTaHHOTO TIJIaHA.

2. Teopernyeckue IMOJOKEHHUS Kypca XMMHUH OCHOBHOM IIKOJIBI
PACKPBLIBAKTCA HAa OCHOBE MHIMPOKOr0 HCHOJAb30BAHUA B O00y4YeHUM
XMMHYECKOT0 IKCIepUMeHTa (JTaO0paTOPHBIX OMBITOB U MPAKTUIECKUX padOT), B
TOM YHCJIE U TPOBOAMMOIO B JJOMAIIHUX YCIOBHSX, & TAKKE JEMOHCTPALMOHHOTO
AKCIIEPUMEHTA, KOTOPBIW MMOKA3bIBAECT YUUTENb.

3. PasButHe UMHGPOPMALUOHHO-KOMMYHUKATUBHOM  KOMIIETEHTHOCTH
o0yyaromuxcsi: oOpameHne K  pa3IudHbIM  WCTOYHHKAM  XUMHUYECKOUH
nHpopMalKy, MOATOTOBKa HHGOPMAIMOHHOIO MPOAYKTA W €ro Mpe3eHTaIus,
YMEHHME BECTH IJUCKYCCUIO, OTCTaWBaTh CBOK) TOYKY 3PE€HUS U KOPPEKTHUPOBATH
MO3ULMI0 HA OCHOBE aHAJIN3a APTYMEHTOB YYACTHUKOB JINCKYCCHH.



4. MeranpeaMeTHbINl XapakTep CcOIepKaHUsA Y4YeOHOro marTepuaJa:
peann3anys CBA3EH HE TOJBKO C IMPEAMETaMU €CTECTBEHHO-HAYYHOTO IUKJIA, HO U
C UCTOpUEHN, JINTEPATYPOU, MUPOBOM XYH0KECTBEHHON KYJIBTYPOU.

5. IIpakTHKO-OpMEHTHPOBAHHAS 3HAYMMOCTh ordopa yueOHoro
COJepsKaAHUs: CBSI3b M3y4aeMOro Marepuaia C JKH3HbBIO, (opmMupoBaHUe
HKOJIOTMYECKON TPAMOTHOCTH MpPH OOpPAIIEHUH C XUMUYECKUMHU BEIIECTBAMHU H
MaTepuallaMH, OTBEYAIOLIMMHU TPEOOBAHUAM MPABUI TEXHUKU O€30MAaCHOCTH MPH
paboTe B XUMUYECKOM KaOuHeTe (J1TabopaTopuu) U MOBCEIHEBHOM KU3HHU.

6. /JlocTmikeHMst  NpeAMETHBIX, MeTalpeJIMeTHbBIX M  JHYHOCTHBIX
pe3yJbTaTOB IOCPEACTBOM CTPYKTYPUPOBAHMS 3aJaHUM 110 COOTBETCTBYIOLIUM
pyOpuKam:

«IIpoBepbTe CBOM 3HAHUAY;

«IIpumenuTe cBOU 3HAHUSAY;

«Mcnonp3yiTe AOMONMHUTENbHYIO HH(DOpMaLuio»; «Beipa3ute

CBOE MHEHHEY.

[Iporpamma o XuMumM packpbiBaeT BKJIaJ y4eOHOro npeameTa B JOCTHKEHUE
1eJIe OCHOBHOTO 0011ero 00pa3oBaHus U ONpeIesieT BaXKHEHIIINe
coziep KaTeIIbHbIC JINHUU NIPEIMETA:

- «Bewecmeo» — B3aUMOCBA3b COCTaBa, CTPOCHUS, CBOMCTB, MOJYUYCHUS U
MPUMEHEHUSI BEILIECTB U MaTEPHUAJIOB;
«  «Xumuyeckas peaxkyusa» — 3aKOHOMEPHOCTH MPOTECKAHHUS W YIPABICHUS

IpolieccaMy MOJTYYEHUs U IPEBPAICHUS BEUIECTB;

«  «Xumuyeckuii s13b1K» — ONEPUPOBAHUE CUCTEMOMN BAKHEUIINX XUMUYECKUX
NOHSTUH, BJIaJICHUE XUMUYECKOM HOMEHKJIATYpPOd U CUMBOJUKOU (XMMHUECKUMHU
3HaKamMu, (OpMyJIaMHu U YPaBHEHUSIMH );

o «Xumus u HCu3HL» — COOJIIOICHHE MPABUII XUMUUYECKON 0€30MaCHOCTH TIPH
oOpalieHuy ¢ XMMUYECKMMH BEIECTBAMH U MaTepuajaMd B IOBCEIHEBHOU
KU3HU U Ha IPOU3BOJICTBE.

Kypc opuenTpoBaH Ha 0CBOEHHE 00YYAIOITUMUCS OCHOB HEOPTaHUUYECKOU
XUMHH U KPAaTKOE 3HAKOMCTBO C HEKOTOPHIMU MOHSITHSIMU U O0BEKTAMU
OPraHUYECKON XUMHUHU.

B conepxarenpHOU TMHUU «Bewecmaoy» pacKpbIBa€TCA YUCHUE O CTPOCHUH aTOMa
Y BEIIECTBA, COCTABE U KJIACCU(PUKAINNA XUMUIECKUX BEIIECTB.

B conepxarenpHON TMHUN «Xumuueckas peakyus» pacCKpbIBa€TCsl yUEHUE O
XUMHYECKHUX MpoIleccax: KIacCuPUKaUsg XUMUYECKUX PEAKITUN U
3aKOHOMEPHOCTHU UX MPOTEKaHMS; KAUYECTBEHHAS U KOJIMYECTBEHHAsA CTOPOHBI
XUMHUYECKHUX MPOLECCOB (PACYETHI MO XUMHUYECKUM (pOpMyJIaM U YPaBHEHUSIM
XUMUYECKUX PEaKIuil).

B coneprkaTenbHOM TUHUN «Xumuueckuil 361k» HOPMHUPYIOTCS YMEHUS
YYaIuXxcsl Ha3bIBaTh BEIIECTBA MO ()OPMYJIaM U COCTABISITH POPMYIIBI TIO UX
Ha3BaHUSIM, 3aMUCHIBATh YPABHEHUSI PEAKIIUM U XapaKTepHU30BaTh UX, PACKPHIBATh
nH(pOpMaLIHIO, KOTOPYIO HECET XUMHUUYECKass CUMBOJIMKA, B TOM YUCTIE
BbIpaK€HHas U B TaOJIMUHOU (popMe (Tepruoudeckasi CUCTeMa XUMUUYECKUX
anemenToB JI. . MenaeneeBa, Tabauiia paCTBOPUMOCTH BEILIECTB B BOJIC);



HCIIO0JIB30BATh CUCTCMY XUMHWUYCCKUX MOHATHUM AJ1 ONUCAHUS XUMHUYECKUX
9JICMCHTOB, BCIICCTB, MATCPHAJIOB 1 ITPOLICCCOB.

B conepxxarenbHON MTMHUU «XuUMus U JHCU3HbY PACKPHIBAKOTCS JTOTUYECKUE CBA3U
MEXK]ly CBOMCTBaMU, MIPUMEHEHHUEM, TIOJIyYEHUEM BEIIECTB B JIAOOPATOPHBIX
YCJIOBUSIX U Ha MIPOU3BOJICTBE; GOpPMUPYETCS KyIbTypa 0€301acHOTO U
AKOJIOTUYECKHU TPAMOTHOT'O OOpaIeHUs ¢ XUMHUUYECKUMU 00BEKTaMHU.

B kypce 3HauuTeNnbHAS POJIb OTBOAUTCS XHMHUECKOMY SKCIIEPUMEHTY:
MPOBEJICHUIO MPAKTUYECKUX paboT 1 1a00paTOPHBIX ONMBITOB, (PUKCALUU U
aHaJU3y WX Pe3yJIbTaTOB, COOJIIOACHUIO HOPM U MPaBUJ 0€30MacHOi paboThl B
XUMUYECKOM KabuHeTe (j1abopatopun).

Peanuzanus nporpamMmel Kypca B Iipoliecce 00ydeHus MO3BOJIUT 00 y4aroUMCs
MOHATH POJIb U 3HAUCHUE XUMUU CPEU JPYTUX HAYK O IPUPOAE, T. €. PACKPHIThH
BKJIaJl XUMHUH B (HOPMUPOBAHUE 1IEJIOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

Kypc nampasneH, npexje Bcero, Ha (GOpMUpPOBAHUE U PA3BUTHE UHTEpPEca K
U3YYCHHUIO XUMHUH. YUTE€HAa OCHOBHAsI 0COOEHHOCTh MOAPOCTKOBOTO BO3pACTa —
HayaJo Mepexo/ia OT JETCTBA K B3POCIOCTH, KOTOPBIM XapaKTEpU3yeTcs pa3BUTHEM
MO3HABATEIBHOU Cephl.

Ha »Tane ocHOBHOTO 001IEro cpeiHero 00pa3oBaHus MPOUCXOIUT BKIIOUCHHE
00y4JaroImuXxcs B MPOEKTHYIO U UCCIIEI0BATEIBCKYIO JIEATEIbHOCTh, OCHOBY
KOTOPO#l COCTaBISIOT TAKUE YHUBEPCATIbHbIE YU4eOHBIE IEUCTBUSA, KAaK YMEHUE
BUJIETH MPOOJIEMBI, CTABUTH BOIPOCHI, KJIacCU(UIIUPOBAThH, HAOIIOIATh,
IPOBOAUTH SKCIIEPUMEHT, JI€TIaTh BBIBOJIBI M YMO3AKIIFOUEHHUSI, OOBSICHSTD,
JIOKa3bIBaTh, 3aIIMILIATH CBOM HJIEH, 1aBaTh onpeaeieHus nouarusm. Croga xe
OTHOCSITCS] TPUEMBI, CXOJHBIE C ONPEICIICHNEM MTOHSATUI: ONKMCAaHUE,
XapaKTEpUCTHKA, Pa3bsICHEHUE, CPaBHEHHE, pa3nnueHre. @opMHUpPOBaHHUE 3THX
YHUBEPCAJbHBIX YUEOHBIX JICHCTBUI HAUMHAETCS CII¢ B HAYAJIbHOU IITKOJIE, a B
Kypce XMMUU OCHOBHOM IIKOJIbI MPOUCXOAUT UX PA3BUTHUE U COBEPILICHCTBOBAHHE.
Oco00eHHOCTBIO coZiepKaHus Kypca «XUMUs» SBISIOTCS TO, YTO B Oa3MCHOM
yueOHOM (00pa3oBaTeIbHOM) TUTAHE ITOT MPEIMET MOSBISETCS MOCIETHUM B PSIAY
M3Y4YEeHUS €CTECTBEHHOHAYYHBIX TUCIUIUINH. JJaHHass HEOOXOAMMOCTh OCBOCHUS
OOBSCHAETCS TEM, YTO IIKOJIBHUKHU JOJKHBI 00J1a/1aTh HE TOJIBKO OTPEIEICHH bIM
3a1acoM MPEABAPUTEIIBHBIX €CTECTBEHHOHAYYHBIX 3HAHUM, HO U JOCTATOYHO
XOPOIIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIJICHUEM. Y YallIUMHUCS YKE HAKOTUICHBI
3HAHMSI IO CMEKHBIM TUCIUILTNHAM ITUKIIA: OUOJIOTHH, (PU3NKH, MATEMATHUKH,
reorpaduu, chOpMHUPOBAITHCH YMEHHUS aHATTU3UPOBATh, BECTH HAOIIOCHUS,
CpaBHUBATh OOBEKTHI HAOIIOJEHUS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PpE3yNbTaThl OCBOEHHUSI MPOTPAMMbl OCHOBHOTO OONIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOyYeHHS XMMHUU B €JAMHCTBE Y4YEOHOU WU



BOCIIUTATEIIbHOM JIEATEIbBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUNUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBe MpaBWJIaMd W HOPMAaMHU TMOBEACHUS M CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIMATTU3AIUN 00YYaOIINXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAOT  TOTOBHOCTb  OOy4Yaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAIUH U
pacuIMpeHue onbiTa AeSTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHY€CKOr0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAYyYHOMY HaCJEJuI0, TOHUMAaHUS 3HAYCHHUS XUMHUYECKOM HAyKW B KU3HU
COBPEMEHHOI'0 O00IIEeCTBa, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(MOpManueil o
NEePEOBBIX JOCTIKCHUSX M OTKPBITHSX MHUPOBOM M OTEYECTBEHHOM XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U 0OIIIECTBA;

2) rPaskIaHCKOT0 BOCIIUTAHUS:

NPEACTaBICHUS O COIMAIbHBIX HOpPMax U TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W  JAPYrUX  BUIAX
NeATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM NESITEIHHOCTH TPHU
BHITIOJIHCHUU Y4YEOHBIX, TII03HABATEIBbHBIX 3a7a4, BBINOJHCHUH XUMHUUYECKUX
AKCTIEPUMEHTOB, CO3/IaHUN YUCOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAaHHUIO
U B3aUMONIOMOIIM B TMpollecce OSTOH y4uyeOHOW JeATeNTbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TOBEACHUE M IIOCTYNKHA CBOMX TOBapuUUIEH C MO3ULIHNH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW pEaKIuu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAYKW U COCTABIISIIOLINE
OCHOBY JIJIsI TTIOHUMAaHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS NPUPOIbI, B3aUMOCBA3SAX YEJIOBEKA C
MIPUPOTHOUN CPEZION, O POJIM XMMHUM B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

NI03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIE HA MOJIYYEHUE HOBBIX 3HAHUU 110
XUMHUH, HEOOXOIUMBIC NJII OOBSCHEHHS HaOII0JaeMbIX IPOILIECCOB W SIBICHUH,
MO3HABATEILHON, MH(POPMAIMOHHON M YHUTATEIBCKOW KYJIBTYPHl, B TOM YHCIIE
HAaBBIKOB CaMOCTOATEIBHON paboThl C YYEOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATYpPOr, JIOCTYNMHBIMH TEXHUYECKUMH CpPEICTBAaMH HWH(OOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpeC K OOyYeHWI0O M TO3HAHWIO, JI0003HATETHBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOEKTHOW U  HCCIEI0BATEIbCKOM
JESITENHbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH W YPOBHA OOydYeHHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH U3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHWE MOCJIEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTOJIsl, HAPKOTHUKOB, KypeHUs),
HEOOXOJAMMOCTH COOJIFOZIGHUST TIpaBui O€30MacHOCTH MpH  OOpalieHuud ¢
XUMHUYECKUMU BEILIECTBAMU B OBITY U peaJIbHOW KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:



MHTEPEC K MPAaKTHUYECKOMY M3yUYEHHUIO Ipodeccuil u Tpyaa pa3aIudHoro poja,
YBaXEHUE K TPYAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHUs NPEIMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
MHIUBUIYAJILHON TPAEKTOPUH MPOJOHKEHHUS 00pa3oBaHusl ¢ YUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHon npohecCUOHANbHOU AESITENIBHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a1allTUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKU 1EJIecCO00pa3HOEe OTHOIICHHE K NPUPOJIE KaK HCTOUYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHMS, TOHMMAaHUE LIEHHOCTH 30pOBOr0 U
O0e3zomacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(¢u3MUeCKOMY U TCUXMYECKOMY 3/J0POBBIO, OCO3HAHUE IEHHOCTU COOIIOACHUS
npaBuJl 6€30MaCHOTO MOBEACHUS P paboTe ¢ BELIECTBAMU, a TAKKE B CUTYAIIUSX,
YTPOKAIOIINX 3I0POBbIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHATH 3HaHUS, MOJydyaeMble MPU HU3YYEHUH XUMUU, IS
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPY’KarolIel MPUPOIHON CpeioH, s MOBBIIICHHUS
YPOBHSI ~ DKOJOTHYECKOW  KYJIbTYpbl, OCO3HAHHsS TIJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEM M IMyTe MX pelIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMeTHBIX pPE3yNbTaTOB BBIJACISIOT 3HAUYUMBIE IS
dbopMupoBaHUST MHUPOBO33pEHHUs OOIIEHAy4YyHbIE€ TMOHATHUA (3aKOH, TEOpus,
NPUHIINII, TUTIOTE3a, (aKT, CUCTeMa, MPOIeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX IMpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHUH M3 ATUX MPEAMETOB (POPMHUPOBATH MPENCTABICHUE O LIETOCTHOM
HAy4YHOUN KapTHHE MUpA, U YHUBEpCAIbHbIC yueOHbIe NeHCTBUS (ITO3HABATEIBHEIC,
KOMMYHUKaTUBHBIC, PETYJIATUBHBIC), KOTOpbIE OOecrneuyuBalOT (HOpPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO Yy4eOHOM
JESTEIHHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBrble 1oruyeckue JeMcTBUA:

YMEHHUS HCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILIUICHUS TP OCBOEHUU
3HAHUN: PAcCKPHIBATh CMBICI XUMHUYECKUX MOHITUN (BBLAEIATH UX XapaKTEpHBIC
NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTUMHU IMOHSATHSAMH), HCIIONb30BAThH
MOHATHUS JIs1 OOBSICHEHUS OTACNIBHBIX (DAKTOB U SIBJICHU, BEIOUPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(UKALUKM XUMHUYECKHX BEIIECTB M XHUMHUYECKHUX peakiui,
YCTaHaBIUBAaTh MPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3Y4YEHHUS,
CTPOUTH JIOTUYECKUE pacCykJIeHUs (MHAYKTUBHBIC, ACTyKTUBHBIC, 10 aHAJIOTUN),
7ieN1aTh BBIBOJIBI U 3aKIIFOUCHHUS;

yMEHHE TPUMEHSATh B TMpOLEcCe IMO3HAHUS TMOHATHS (TPEeIMETHBIE U
METaIpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIC MPEICTaBICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢Gopmysia U YypaBHEHHUE
XUMHAYECKON peakluny — MpU pelIeHud y4eOHO-TI03HaBaTEIbHBIX 337a4, C YIETOM
ATHX MOJENBHBIX MPEICTAaBICHUA BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKHX PEaKIINH,



BBISIBJISITh  OOLIME€  3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHbIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MTPOIIECCax U SIBICHUSX.

Ba3oBble nccienoBaresibCKue 1eiicTBUS:

YMEHHUE MCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B Kaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI sl (OPMUpPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABMWILHOCTU BBICKA3bIBAEMBIX CYXICHUH;

npuoOpeTeHue OIbITa MO TUIAHUPOBAHUIO, OPTaHU3alMU U MPOBEICHUIO
YUYEHUYECKUX HSKCIEPUMEHTOB, YyMEHHE HalOloIaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, (POpMyIHpOBaThH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIISITH OTYET
0 MpoJieNTaHHOM padore.

Pab6ora ¢ ungopmanmeii:

yMEHUE BBIOMpaATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HH(OpPMAIUIO
pPa3IUYHBIX BUIOB U (OPM TIPEACTABICHUS, MOTYy4aeMyl0 U3 Pa3HbIX UCTOUHUKOB
(HaydHO-TIOMYJISIpHAS. ~ JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHHS, CIPaBOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKH OILICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HH(POPMAIIHIO;

yMEHUE MPUMEHSTh Pa3IM4YHbIC METOJBI M 3alpOChl MPHU TOUCKE U OTOOpE
uHQOpPMAllMM W COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJMMBIX JUJIS BBITIOJTHEHUS
y4eOHBIX M MMO3HABATEJbHBIX 3aJ1au ONPEeIEHHOTO TUTIA, TPUOOPETEHHUE OMbITa B
0o0JlacT  HWCTOJIb30BaHUS ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOT'O MCIIOJIb30BaHUS PAa3IMYHbIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANbHYIO (pOpMyY TpejcTaBlieHus HHOopMaIuu u
WUIIOCTPUPOBATh PEIIAEMbIE 3a/1aud HECIOKHBIMH CXEMaMH, JHharpaMMamu,
npyrumu popMamu rpaguku U BX KOMOMHAIIUSMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATh B Tpolecce yuyeOHOU W
UCCJIEIOBATEIBCKON JESITEIIbHOCTH MH(OPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IICTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYIKAIOWIEH MPUPOIHOU
Cpepbl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3aJlaBaTh BOMNPOCH (B XoJ€ Juanora W (WiM) JUCKYCCHUU) MO
CyIIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  NPEIJIOKECHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHbIE  PE3ylbTaThl  I[O3HABAaTEJIbHOU
NEATEIbHOCTA B YCTHBIX W TUCBMEHHBIX TEKCTaxX; JellaTb MPEe3eHTalUI0
pPE3YyIbTATOB BBHIMOJIHEHUS XUMHYECKOIO SKCIEpUMEHTa (Ja00OpaTOpPHOTO OIbITA,
1abopaTOpPHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO TIPOEKTA);

yMEHUSA Y4Ye€OHOrO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIBHOM W  HCCIENOBATEIIbCKOM  JIEATEIbHOCTH MpPHU  PEUICHUU
BO3ZHUKAIONIUX TPOoOJIeM Ha OCHOBE y4éTa OOIMX MHTEPECOB U COTJIACOBAHUS
no3uiuii (00CyXIeHus, 0OMEH MHEHUSMH, «MO3TOBBIE ITYPMbI», KOOPIWHAIIHS
COBMECTHBIX JCHCTBHI, OIpeJeieHue KpUTEpHEeB IO OIEHKE KayecTBa
BBITIOJIHEHHOM pabOThI U ApYrue).

PeryasiTuBHbIE YHUBEpPCcAJIbHbIE YUeOHbIE JeiiCTBUA:

YMEHUE CAMOCTOSITEILHO OINpPENENsTh LEeNH ACSTEIbHOCTH, IJIaHUPOBAThH,
OCYLIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATEeNbHOCTD, BbIOMpaTh Haubosnee 3¢ (PeKTUBHBIE CIOCOOBI pEIIeHUs] yUeOHbIX U



MO3HABATENBHBIX 3a7a4, CAMOCTOSITEIBHO COCTABISATh WM KOPPEKTUPOBATH
NPEIUIOKEHHBIA QJITOPUTM  JEHUCTBUM IPU  BBIIIOJHEHUU 3aJaHUN C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBAaTh COOTBETCTBHE ITOJIyYEHHOI'O DPE3YyIbTaTa 3asBICHHOM LEIU, YMEHHE
WCMOJI30BATh U aHAIM3UPOBATH KOHTEKCTHI, MPEIJIAraéMbl€ B YCIOBUHU 33 JaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX peE3yJbTaTOB IO OCBOCHHMIO OO0A3aTEIBHOIO
collepKaHMs, YCTAHOBJIEHHOrO JIaHHOM ¢enepalbHON paboueil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA Hay4YHbIE 3HAHUS, YMEHUSI U CIIOCOOBI
NeUCTBUM, creuupuyeckue s nOpeaMeTHor obnactu «XuMus», BHUIbI
NEATENBHOCTA 1O  TMOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEPIpPETAIUH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoniy o6yuenus B 8 kiacce npeMeTHbIe pe3ybTaThl Ha 0230BOM YpOBHE

JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX IMOHSTHW: aTOM, MOJEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOIHAS ¥ HEOJHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAas U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTa B COSTMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCIJIOTA, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHUS, XMMHYECKas peakius, KiacCUuPukamus peakiuil: peakiuu
COCMHEHUS, pEaKLUUU PA3JIOKECHUS, pEaKUUU 3aMELICHUs, PEeaKLUnuu
oOMeHa, HK30- U SHJOTEPMUUYECKHUE PEaKIIUU, TETIOBOM 2PdeKT peakiuu,
PO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOWTadb, paguyc
aToMa, XMMHMYECKAsl CBsI3b, IOJSIPHAS M HEINOJISIPHAs KOBAJICHTHAS CBS3b,
VOHHAsl CBs3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Jis1 BEIECTBA
(mpolieHTHAsI KOHIICHTPAlKs) B pacTBOPE;

e WUIKOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XWMHWYECKUX IIOHSATUU U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BEIIECTB U UX MIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeTIeHb  OKHCJCHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHHSX,
IIPUHAJIC)KHOCTh BELIECTB K ONPEAECIEHHOMY KIJIACCY COCIUHEHUU II0
dbopMmynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHasT W MOHHAs) B
HEOPraHWYECKUX COCIUHECHUSAX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX NOJIOKEHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAHEHMSI MacChbl BEUIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIAPHOTO YYE€HUs, 3aKOHAa ABOTaapo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmuHyio (opmy Ilepuoamuaeckoit
CHCTEMBl XMMHYECKUX OJJIEMEHTOB: pa3inyaTh [OHATHS «TJaBHaA
noarpynna (A-rpynmna)» u «mnob6oynasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIlIME TEPUOJIbl, COOTHOCUTH OOO3HAUCHHS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osjgementoB J[. .
MengaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00llee YUCI0 JIEKTPOHOB
U pacnpeeneHle uX Mo 3JIEKTPOHHBIM CIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPXKAAsl ONMCAHNUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XUMHUYECKUX NPEBpALIECHUNA B
Pa3JINYHBIX YCIOBUAX;

BBIUHUCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO  MacChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOMN pPEaKLINH;

IPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHONW JEATEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCUu(UKAIHUIO,
BBISIBJICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, €CTECTBEHHO-HAYYHbIE METO/IbI
NO3HaHUsI — HAONIOIEHHE, M3MEpPEHUe, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peasbHBII U MBICJICHHBIN);

ClIe0BaTh  MpaBWIaM  IIOJIB30BAaHUSA  XMMHMYECKOM  IIOCYIOM H
na0opaTopHBIM 00OpYyJOBaHMEM, a TaKXKe MpaBUiIaM OOpaleHus ¢
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLMSAMH II0 BBIIOJIHEHUIO
1a00paTOPHBIX XUMUYECKUX OINBITOB IO TOJIYYEHHUID M COOMpaHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpOJa), INPUTOTOBICHUIO
PacTBOPOB C ONPENECIEHHON MacCOBOM JOJEH pacTBOPEHHOIO BEILECTBA,
IUIAHUPOBaTh W MPOBOAMTH  XHMHYECKHE  DKCIIEPUMEHTBHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C IOMOIIBIO NHIUKATOPOB
(makmyc, dheHondTaaeuH, METHJIOPAHXK U APYTHE).

K xonIy oOyuenus B 9 Kiacce mpeMeTHbIC pe3yIbTaThl Ha 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHWYECKUX [MOHSATHH: XUMHYECKHAMN
3JIEMEHT, aTOM, MOJIEKYJIa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJCHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHCJICHUS, XUMHUYECKas PEaKIrs, XUMHUYECKas CBs3b, TEIIOBOH 3(PdekT
peakIuu,  MOJIb,  MOJSPHBIA  00BEM,  pacTBOpP,  DJICKTPOJIHUTHI,
HEDJICKTPOJIUTHI, JJCKTPOJIUTHYECKAs JIUCCOLUUALMS, PEAKIMA HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHYECKOE paBHOBECHE, OOpaTUMbIe |
HEOOpaTHMbIC PEaKIMH, OKHCIMTCIHbHO-BOCCTAHOBHTEIIBHBIC —PEaKIIUH,
OKHCJIUTEJIb, BOCCTAHOBUTEb, OKUCICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(oTepHOCTD, XUMUYECKast CBSI3b (koBaJIeHTHAI, VIOHHAa4,
MeTaJUIM4ecKas ), KpUCTaJIndecKas peniéTka, KOppo3us METAIOB, CILIABHI,
CKOPOCTh XMMHMYECKOW pEaKIMH, MPEJCIbHO JIOMyCTUMas KOHIECHTpaIlMs
ITJIK BemiecTBa;

WUTIOCTPUPOBATH  B3aUMOCBS3b OCHOBHBIX XHMHWYECKUX TOHATHA H
NPUMEHSTh 3TH MOHSATHS MPU ONMUCAHUM BEIIECTB U UX PEBPALICHUN;



UCITI0JIb30BaTh XMMHYECKYI0 CUMBOJIUKY JJISl COCTaBIEHUs (POPMYJT BELLIECTB
1 YPAaBHEHUU XUMHUYECKUX PEAKIIUN;

ONPENEATh BAJEHTHOCTh U CTEIIEHb OKUCJIECHUS XUMHYECKUX JJIEMEHTOB B
COCAMHEHUAX PA3IMYHOTO COCTaBa, MPUHAIIEKHOCTH BEUIECTB K
ONpeNeNEHHOMY KJIacCy COEAMHEHUM Mo QopMyliaM, BUJ XUMUYECKOH
CBA3M (KOBAaJEHTHAsl, MOHHAs, METAJUIMYECKasi) B HEOPraHWYECKUX
COEIMHEHHUSX, 3apsA]l MOHA M0 XUMHUYECKOl (opmyse, xapakrep cpeabl B
BOJHBIX PAacTBOPAaX HEOPraHWYECKUX COECAMHEHUW, TUIN KPHUCTALINYECKOU
PELIETKM KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMmbici Ilepuogmueckoro 3axkona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAHHWE: OINUCHIBATH W  XapaKTEPHU30BaATh
Tabiuunyto ¢opmy Ilepuonnueckoil CUCTEMbl XMMHYECKHX 3JIEMEHTOB:
pasnuuath TOHSATHUSI «TJIaBHasg mnoarpymnma (A-rpynmna)» U «moOodHas
noarpynmna (b-rpynna)», Manble uU OOJbIIME MEPUOABI, COOTHOCHTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B MEPUOANYECKON TaOIUIE, C YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX HJIEMEHTOB (COCTaB U
3apsan  sjpa, o0OIlee YHCIO DJIEKTPOHOB U paclpeiesieHne UuX T0
ANIEKTPOHHBIM CJIOSM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB JJIEMEHTOB M HX COEAMHEHUW B Mpeenax MalblX NEPUOJIOB U
IJIaBHBIX MOATPYMH C YYETOM CTPOEHHUS UX aTOMOB;

KJacCu(UIHUPOBATh XMMUUYECKHE DJIEMEHThI, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIy M COCTaBy YYACTBYIOIIUX B PEAKIHMU
BEIIECTB, MO TEIUIOBOMY 3P (DEKTy, M0 HM3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME U CHEHUPUUYECKUE XUMHUYECKUE
CBOWMCTBA TMPOCTBIX M CJIOXKHBIX BELIECTB, IIOATBEPKAAsl OIUCAHUE
IIPUMEPAMU  MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPABHEHUS  DJIEKTPOJUTUYECKOM  JTUCCOLMALMU  KUCIOT,
1IEJIOYEH U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUSI pEaKIMii MOHHOTO
oOMeHa, YypaBHEHHSA pEaKIUd, TMOATBEPKIAIOIIUX  CYIIECTBOBAaHUE
TEHETUYECKOU CBSA3U MEXKIY BELIECTBAMH Pa3JIMYHBIX KJIACCOB;

pPacKphIBaTh  CYIIHOCTb  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUU
TIOCPEJICTBOM COCTABIICHHUS SJIEKTPOHHOTO OajaHca 3TUX PeaKInii;
IIPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHU,
BO3MOXHOCTH TMPOTEKAaHUS XUMHUYECKHX MPEBPALICHUM B Pa3IMYHBIX
YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYFO MacChbl BELIECTB,
MacCOBYIO JOJII0 XHMHYECKOrO JJIeMEHTa M0 ¢opMye COEIUHEHMUS,
MacCOBYIO JOJIIO BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 0 YPABHEHUIO
XUMHUYECKOU pEaKInH;

coOI01aTh MpaBHIIa MOJIB30BAHUS XUMHYECKOUN MOCYI0N M TaO0OpaTOPHBIM
o0opylloBaHMEM, a TakKXke mpaBuja OOpallleHUs C BeEIlIeCTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMH TIO  BBINOJHEHHIO J1TA0OPATOPHBIX
XUMHUYECKHUX OIMBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(aMMUaKa u yriekuciioro rasza);



e TIPOBOJUTH PEAKIIUH, TIOJTBEPIKIAOIINE KAYECTBCHHBIM COCTAB PA3IMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM TYTEM XJIOPHA-, OpPOMHI-, HOIUMI-,
kapOoHat-, Qocdar-, cunmukar-, cyiab(ar-, THUIPOKCUA-UOHBI, KATUOHBI
aMMOHHUSI W HWOHBI W3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPTraHUYECCKUX BEIIECTB;

e TIPUMEHSATH OCHOBHBIE OTEPAIIMU MBICITUTEIBHON JCITCIBHOCT — aHAIH3 |
CUHTE3, CpaBHEHHUE, 0000IIEHNEe, CUCTEMATU3AIIUIO, BBISABICHUE TPUUMHHO-
CJICICTBCHHBIX CBS3CH — IS M3yYEHHUS CBOWCTB BEIICCTB W XUMHUYCCKUX
peakiuii, E€CTCCTBEHHO-HAYYHBIE METOJBI TIO3HAHUS — HaOIIOACHHE,
U3MEPEHUE, MOACIUPOBAHNE, DKCIIEPUMEHT (peasibHbIM U MBICIICHHBIN ).

®denepanbHbIl TOCYIapCTBEHHBIM 00pa30BaTENbHBIA CTAHIAPT MPETyCMATPUBACT H3YUCHUE
Kypca XHMHHM B OCHOBHOM IIKOJI€ Kak COCTaBHOM 4YacTW mpeaMeTHOW oOlnactu
«EctectBeHHOHayuHble npeameTb». Kypc xumum B 8—9 Kkiaccax paccuMTaH Ha 2 yaca B
Heenmo B 00bemMe 136 yueOHbIX yacoB. (1Mo 2 yaca B HEIEINIO).

B cootBeTcTBHMM ¢ yueOHBIM IJIaHOM Ha U3yY€HUE XUMUU B 9 Kilacce OTBOAUTCS 2 yaca B

HeJeNo, 66 4acoB B TO/I, MPU HOPMATHBHOM MPOIOIKUTEIFHOCTH yueOHOTO rojia 33 yueOHbIe
HeIeNu.
[Iporpammoii mpeayCMOTPEHO MPOBEACHUE:
8 KJ1acc: KOHTPOJIbHBIX pabOT — 5, MpaKTUYECKUX paboT — 7 4acoB.
9 KJtacc: KOHTPOJIBHBIX paboT — 4, MpakTHUECKUX paboT — 7 4acoB
Cpoxk peanu3zanuu nporpammsl — 2 roga

Ha ypoxax ucronb3yroTcsl 37IEMEHTBI CIIEAYIOIINUX TEXHOJIOTUM: TEXHOJIOI U TPOOIEMHOTO
JMajora, JMYHOCTHO -OpPUEHTUPOBAHHOE 00y4YeHue, 00y4eHUE ¢ IPUMEHEHHEM ONIOPHBIX CXEM,
UKT, npoekTtHast A€ TETbHOCTD.

@®opMbI IPOMEKYTOUYHOM M HTOTOBOH aTTeCTAIUU
[IpomexxyTouHas aTTecTamus IPoBOIUTCS B (hopme:

- TECTOB;

-KOHTPOJIbHBIX;

- CAaMOCTOSTEIBLHBIX PaboT;

- IPaAKTUYECKHUX;

- TBOpPUYECKHX PaboT.

VYyamuecs npoxXoasT UTOTOBYIO aTTecTanuto — B Buge [ NA.

OcHoOBHOE coJiep>KaHue aBTOPCKOI MOTHOCTHIO HAIIIO OTPAXKEHHUE B JAaHHOU paboueit
MporpaMme.

Copep:xanue yueOHOro npeamera «Xumus — 8»
Pa3znen 1. HauaabHble NOHATHUS M 3aKOHbI XUMMHU. (20 yacoB)

Tena u BemecTBa. CBolicTBa BEIIECTB. DTAJOHHbIE (PU3MYECKHE CBONCTBA BEIIECTB.
Marepuana u MatepuanoBeneHue. Poab XuMuu B )KM3HU COBPEMEHHOTO OOIIECTBA.
OTtHoleHue o0mecTBa K XUMHH: XeMO(PHIUs U XeMopoOusl.

Mertoner u3ydenust xumun. Habmronenue. Jkcniepument. MonenupoBanue. Monenu
MaTepHUaIbHbIE U 3HAKOBBIE UM CUMBOJILHBIC.

I'aze1. Kuakoctu. TBepasie BenecTBa. B3aumMHbie epexo/ bl MKy arperaTHbIMH
COCTOSTHUSIMU BEIIECTBA: BO3TOHKA (CyOnMMMaIus) u AecyOnumanusi, KOHISH AU 1
WCHapeHue, KPUCTAIUTH3AIHS U IIaBJICHHE.



®dusnueckue sABiIeHUsA. YUCThIE BEIECTBA U CMECU. | OMOTEHHBIE U T€TEPOTCHHbBIE CMECH.
Cwmecu razoob6pasHsie, xKujakue, TBepabie. CriocoObl pa3feneHns CMecel: eperoHKa uin
TMCTUIUISAINS, OTCTauBaHKe, PHIBTPOBAHNE, KPUCTAJIIN3ALUS, BEITApUBAHHE.
Xpomatorpadus. [IpuMeneHme 3Tux crnoco6oB B 1aOOPaTOPHON MPAKTHKE, Ha IPOU3BOJICTBE
U B OBITY.

XUMHYECKHUE 3TIEMEHTBI. ATOM U MOJIEKyJbl. IIpocThie 1 cll0KHbIE BElEeCTBa.
AnnoTtponus Ha npuMepe Kuciaopoa. OCHOBHBIE MTOJI0KEHHSI aTOMHO-MOJIEKYIISIPHOTO
yueHnus. Monsl. BemecTsa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOT'O CTPOCHMUS.

3HaKu (CHMBOJIBI) XHMUYECKUX DJIEMEHTOB. MHpOpMaIus, KOTOpYIo HECYT 3HAKU
XUMHMUYECKUX 3JIEMEHTOB. DTUMOJIOTHSI Ha3BaHUM HEKOTOPBIX XUMHUUYECKUX 1eMeHTOB. [ICXD
JI.1. MenneneeBa: KOPOTKOIIEPUOAHBIN U JJIMHHOIIEPHOIHBIM BapyaHThl. [1epruoabl ¥ rpyIIbL.
I'maBHas u noOouHas noarpymnmnsl. OTHOCUTENbHAs aTOMHas Macca.

Xumnuaeckue Gopmyiel. Uaaekcsl u ko3 duimentsr. OTHOCUTETbHAS MOJICKYIISIpHAS
Macca. MaccoBas 0151 XMMHUYECKOI0 3JIeMeHTa B coequHeHnH. HpopMalius, KOTOpyro HECyT
XUMUYECKHe HOpMyIIbI.

BanentHocts. CTpykTypHBIE (DOpPMYJBl. XHUMUYECKHE 3JIEMEHTHI C IOCTOSTHHOMN U
[IEpEMEHHOMN BaJICHTHOCTHIO. BBIBO pOopMyIIbl coeTuHEHUS 10 BaJeHTHOCTH. OnpeneneHue
BAJICHTHOCTU XUMHUYECKOT0 3eMeHTa 1o popmyiie BemectBa. CocraBiieHne Ha3BaHUIN
COEJIMHEHUH, COCTOSIINX U3 JBYX XUMUYECKHX JIEMEHTOB, 10 BaJICHTHOCTH. 3aKOH
ITOCTOSTHCTBA COCTAaBa BELIECTB.

XuMu4ecKkue peakiiuy. PearenTsl v mpoayKThl peakuuu. [Ipru3Haku XUMHUECKUX
peakumii. YCciIoBrs UX IPOTEKAHUS U IpeKpamieHus. Peakiiny ropeHus. DK30TepMUYECKUE U
SHJOTEPMHUUYECKHUE PEAKIUU.

3aKOH COXpaHEHUsI MacChl BEIECTB. XUMHUYECKHE ypaBHEHUA. COCTAaBIIEHHE XUMUYECKHAX

YPaBHEHUM.

WNudopmansi, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Knaccugukanus XuMHUUeCKUX peakLuii 0 COCTaBy U YMCIy PEareHTOB U IPOAYKTOB.
Tumnbl XuMuYeCcKuX peakiuid. Peakiuu coeTMHeHNs, pa3ioKeHMs, 00MEHa, 3aMEeIICHHUS.
Karanuzatopsl 1 katanus.

JdemMoHCTpanuu

« Komnekuus MarepuanoB U U3AEIUNA U3 HUX.

¢ Mogenu, ucnonb3zyeMble Ha ypokax (pU3UKH, OHMOIOTHH U Teorpaduu.

« OObEMHBIE U MIAPOCTEPIKHEBBIE MOJIEIA HEKOTOPHIX XUMUYECKUX BELIECTB.

e Moaenu KpucTauIMYeCKUX PEMIETOK.

« CoOupanue npubdopa JUisl MOJIy4eHUs ra3a U MPoBepKa €ro repMeTHIHOCTH.

« Bo3sronka cyxoro 5baa, noja uik HadraiauHa.

e ArperaTHble COCTOSIHUS BOJBI.

« Pa3nenenue qByX HECMEUIUBAIOUIMXCS )KUIKOCTEH € MOMOILBIO AEIUTEIbHON BOPOHKH.

« Jluctumnsarop u ero pabora.

« VYcranoBka i punsTpoBaHus u e€ paboTa.

« VYcraHOBKa Ui BhIIapUBaHUs U e€ paboTa.

 Kounexiust ObITOBBIX MPUOOPOB I (PUIBTPOBAHUS BO3IyXA.

« Paznenenue kpacsiiero BemecTsa ¢uomactepa ¢ MoMOIIbI0 MeToa OyMaXKHOH
XxpomMarorpadumu.

« Mogenu annoTpomHbIX MOAU(UKAIIHNK yTIepoaa U CEpHI.

+ Ilomyuenue o30Ha.

« Tloprtpersi M. 5. Bepuemuyca u JI. . Menneneesa.

« KopoTkonepuoaHslii U JIIMHHONIEPUOIHBIA BApUAHThI Iepuoaudeckoit cuctemsl /1. U.
Menneneesa.

« KoHcTpynpoBaHue mapocTepKHEBBIX MOJIEIEH MOJIEKYIL.

« Amnnapar Kunna.

« Paznoxenue Ouxpomara aMMOHHSL.

» T'openue ceppl 1 MarHUEBOM JICHTHI.



 Iloptpetsl M. B. JlomonocoBa u A. JI. JlaByasse.

+  OnbITHI, WJUTFOCTPUPYIOIINE 3aKOH COXPAHEHHS MACChl BEIIECTB.

+ Topenue pochopa, pacTBopeHue MPOIYKTa TOPEHHS B BOJE U MCCIIEJOBAHNE
IIOJIy4EHHOTO PacTBOpa JaKMYCOM.

« B3aumopeincTBue COJISIHOM KUCIOTHI C IUHKOM.

o+ Tlonyuenue runpoxcuaa meau(ll) u ero paznoxenue npu HarpeBaHUMU.

JlabopaTopHble ONBITHI.

1. O3HaKOMJICHHE C KOJIJIEKIIMEH TaO0paTOPHOM MOCY/IBI.
[IpoBepka npubopa I MOTyIeHUS Ta30B HA TEPMETHIHOCTb.
[IpuroToBiieHHE reTEPOreHHON CMECH MOPOILKOB CEPbI U JKEJIe3a U UX pa3/IeICHHE.
B3aumoseiicTBre pacTBOPOB XJIOpHIa HATPUS U HUTpaTa cepedpa.
[Tonyuenue runpoxcuna meau (II) u ero B3aumMoielicTBUE C CEpHON KUCTIOTOMA.
B3anmoperictBue pactBopa coAbl ¢ KUCIOTOM.
[IpoBepka 3aKoHa COXpaHEHUS MAcCChl BELIECTB HAa IPUMEPE B3aUMOJEHCTBUS
1IeJI0YM U KUCIOTHL. [IpoBepka 3akoHa COXpaHEHHUs1 MacChl BELUIECTB HA IPUMeEpe
B3auMOJIeCTBUA MIEN0UH C combio xene3a(Ill).

8. Paznoxenue mepokcuaa BoJ0Opoa ¢ moMoIsio okcuaa mapranma (1V).

9. 3amernieHue XKeje30M MeIU B METHOM KYIOpOCE.
IIpakTH4eckune padoTHI.

No oA~ LDN

1. [IpaBuna TexHUKH 0€30MaCHOCTU U HEKOTOPBIE BUJIbI pa0OT B XUMHUYECKOM
naboparopun (KaOMHETE XUMUH).

2. HaGnronenue 3a ropsimeid cBeuoi.

3. Amnanu3 nouBsl (aHANOT paboThl «OUYNCTKA TOBAPEHHOM COMM»).

Pa3znen 2. BaxHelinue npeacTaBuTe/ i HeOPraHu4eCKUX BelecTB.
KoaunuecTBeHHBbIE OTHOILIEHHSI B XUMHH. (18 yacoB)
CocraB Bo3ayxa. [lonstie 06 00beMHOM J0J1€ KOMITOHEHTA IPUPOTHON Ta30BOM CMECH —

BO3]IyXa.
Pacuer 00bemMa KOMIIOHEHTA Ta30BOM CMECH TI0 €ro 00BEMHOM J0J1€ M HA00OPOT.

Kucnopoa. Ozon. Ilomydenue xucinopoaa. Cobupanue u pacrio3HaBaHHe KHCIOPOA.
XUMHYECKHE CBOWCTBA KUCIOPO/Ia: B3aUMOACHCTBUE C METaJUIaMU, HEMETAJIIaMH U
CJIOHBIMHU BEIIECTBAMH.

[Tpumenenue kucnopoaa. KpyroBopor kuciaoposa B mpupoe.

Oxcuppl. O6pa3oBaHye Ha3BaHUH OKCHIOB 10 UX (opmynam. CocraBieHue GOpMyI
OKCHJIOB 110 Ha3BaHHUAM. [IpencraBuTen OKCHIOB: BOJIA, YIJIEKUCIBIN Ta3, HerameHas
U3BECTb.

Bonopon B mpupone. @usnyeckne 1 XMMHUYECKHE CBOMCTBA BOAOPOAA, €r0 MOJyYeHUE U
IPUMEHEHHUE.

Kucnotsl, ux cocraB u kinaccudukanus. Maruéuropsr. Tabnuia pacTBOPHMOCTH.
ConsHast ¥ cepHasi KUCJIOTHI, X CBOMCTBA U IPHMEHEHUE.

Coumy, ux coctaB 1 Ha3BaHus. PacTBopumocThb coneli B Boze. [IpencraButenu coneit:
XJIOpHUJ1 HAaTpusi, KapOoHAT HaTpus, pocdar Kaablus.

[Tocrostnnas Asorazapo. Konanuectso BemectBa. Monb. MonsipHast Macca. KpatHbie
€IMHUIIBI U3MEPEHHsI KOJIMYECTBA BEIIeCTBA — MIJUIMMOJIb M KMJIOMOJIb, MUJUITUMOJISIPHAS U
KHUJIOMOJISIPHAsi Macchl BELECTB. PacyeTsl ¢ UCMOIb30BaHUEM MOHITUH «KOJINYECTBO
BEIIECTBAY», «MOJIIPHAsi Maccay, «IIOCTOSTHHAsE ABOraipoy». 3akoH ABoraapo. MoJisipHblIii
00beM ra3o00pa3HbIX BemiecTB. OTHOCUTENbHAS MIOTHOCTh OJHOTO ras3a 1o JIpyromy.
KpatHble eMHUIIBI N3MEPEHUS KOJTMYECTBA BELIECTBA —MHUTUMOJISIPHBIA U KUJIOMOJISIPHBII
00BbeMbl ra3oB. PacueTsl ¢ HCMOIb30BaHUEM MOHATHH «KOJMUYECTBO BEIIECTBA», «MOJISIpHAsS
Maccay, «KMOJISIPHBIA 00BbEM T'a30B», «UHCI0 ABOTAIPO».

I'uapocdepa. KpyroBopoT Boab! B npupojie. PU3nuecKkue U XUMUYEeCKUe CBOWCTBA

BOJIBI:

B3aMMO/ICHCTBHE C OKCUIAMU.



OcHoBanus, ux coctaB. PacTBopuMocTs OCHOBaHUi B BoJie. MI3MeHeHne okpacku
WHJIMKAaTOPOB B LIEJIOYHOM cpene. [IpencraBurenu menodein: TMAPOKCUIAbI HATPUS, KIS U
KaJIbLUS.

PactBopurens u pactBopeHHOE BeliecTBO. PacTtBophl. PactBopenue. I'uaparsl.
MaccoBast 1011 pacCTBOPEHHOI'0 BellecTBa. PacyeTsl, CBsI3aHHBIE C UCIIOJIb30BAHUEM ITOHATHS
«MaccoBasi J0JIsl pACTBOPEHHOTO BELLIECTBA.

Jemoncrpanumn: 1. [TonyueHue kucnopoa pas3iokeHUEM IEpMAaHraHaTa Kajlus U MEpOKCUaa
BoJiopona. 2. CobupaHue METOJOM BHITECHEHUsI BO3yxa U Bojbl. 3.Pacmno3naBanue
kucnopoaa. 4. ['opeHne Maraus, xenesa, yris cepsl U ¢pocdopa B kucioposae. 5. Komrekmus
okcunoB. 6. [lonyuenue, cobupanue, pacro3znaBanue Bojgoposa. 7. 'openue Bogopona. 8.
B3aumonelictBue Bo1opoaa ¢ OKCHI0M Menu. 9.

Komnexmnust munepanpabix kucnoT. 10. [IpaBuio pa3baBienust cepHON KUCIOTHI. 11.
Komnexnus conen.

12.TaGnuia pacTBOPUMOCTH OCHOBAHHM, KHCIIOT U coJiel B Bojie. 13. HexkoTopeie MeTauibl,
HEMETAJIIBl U COENUHEHUS KOJINYECTBOM BeltecTBa B 1 Moyis. 14. Kosmrekiinsa oCHOBaHUM.

JlabopaTopHble ONBITHI.

10. TlomyTHEHUE W3BECTKOBOW BOJIBI ITPU MPOMYCKAHUM YIJIEKUCIIOTO Ta3a.

11. IlomydeHue BOAOPOA B3aUMOJACHCTBUEM LIMHKA U COJISTHOM KUCIIOTBHI.

12. Pacrio3HaBaHW€ KHCIOT MHAUKATOPAMH.

13. M3MeHeHue OKpacKy MHIMKATOPOB B IIEJIIOYHON CpeJie.

14. O3HaKOMIJIEHME C IpernapaTaMy JOMAIIHEN WU IIKOJBHON aTeYKN — PACTBOPAMHU

MIEPOKCHIA BOJAOPO/IA, CIUPTOBOM HACTOMKH MOJia M HAIIATBIPHOTO CIIMPTA.

IIpakTH4eckune padoTHI.

4. [Tonyuenue, cobupanue u pacro3HaBaHUE KUCIOPOa.

5. [Tomnyuenue, cobupanue u pacro3zHaBaHUE BOJOPO/IA.

6. [IpuroToByieHne pacTBoOpa C 3aJJaHHO MacCOBOM JI0JIEl paCTBOPEHHOTO
BEIECTBA.

Paznen 3. OcHOBHBIE KJIacChl HeopraHuveckux coequHeHuii. (10 yacos)
O06o0menne cBeieHni 00 OKCHIax, UX Kiaccu(ukanum, Ha3BaHUIX U CBOMCTBAX.
CrocoObI MOTy4eHHST OKCHIOB.

OCHOBaHI/Iﬂ, Hux KJ'IaCCI/I(l)I/IKaI_II/IH, Ha3BaHUS U CBOMCTBA. B3aI/IMO,I[CI>'ICTBPIe C KUCJIOTaMH,
KHCJIOTHBIMHU OKCHUJaMH U COJISIMU. Paznoxenue HCPACTBOPUMBIX ocHoBaHui. CriocoObl
IIOJIYYCHUA OCHOBaHHH.

Kucnotsl, ux knaccudukamus 1 Ha3BaHus. OOIIMe XUMUYECKUE CBOMCTBA KUCIIOT.
B3anmopeiicTBre KUCIOT ¢ METAJUIaMH. DJIEKTPOXUMHUUECKUN Pl HAMPSDKEHUA METaJIOB.
BzaumoelicTBre KHCIOT C OKCHAAMH METAJUIOB. B3auMoaelicTBre KUCIOT ¢ OCHOBAHUSMHU —
peakius HelTpanu3anuu. B3aumoaeictBue Kuciot ¢ cosimu. [lomyuenune 6ecKuCIOpOAHBIX U
KHCIJIOPOJICOACPIKALTUX KUCIIOT.

Comu, ux kiaccudukanys u CBocTBa. B3anmoelicTBre cosiell ¢ MeTaliamMu,
0COOEHHOCTH ATHX peakiuii. B3anmoaeiicTBrue coeli ¢ CosiMu.

I'eneTnueckue pAAbI METAJlJIa U HEMETAJLJIA. I'eneTnyeckas cBA3b MCKAY KiIaCCaMU
HCOPraHN4YCCKUX BCIICCTB.

JlabopaTopHbIe ONBITHI.

15. B3aumoieiicTBrE OKCHIa KalabIlUs C BOJOM.

16. IlomyTHEHHE U3BECTKOBOU BOJBI.

17. Peakuus HEUTpaIu3anyu.

18. TlonydeHue ruapokcuaa Meau (2) U ero B3auMoIeHCTBUE C KUCIOTOM.
19. PaznoxeHue ruApoKCUaa Meau (2) Mpu HarpEeBaHHU.

20. BzaumoaeiicTBHE KUCIOT ¢ METalIaMH.

21. BzaumoaeicTBHE KUCIOT C COJISIMH.

22. O3HAKOMIICHHE C KOJUICKIIUCH COJICH.



23. B3aumogeiictBue cyibdara meau (2) ¢ xKene3oM.

24. B3auMOJENCTBUE COJIEH C COJISIMMU.

25. I'eneTnyeckas CBA3b Ha IPUMEPE COCAUHEHUN MEIM.

IIpakTnuyeckune padoThbl.

7. Pemienue skcriepuMEHTANIBHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTaHUUECKUX
COCIMHEHUI.

Pasnean 4. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucreMa XUMHYECKHUX 3J1€MEHTOB
(I13 u [ICXJ)
.. MenneneeBa u crpoeHue aroma. (8 yacon)

EcTtecTBeHHbBIE ceMecTBa XUMUYECKHUX 3JIEMEHTOB: LIEJIOYHbIE U LIEJI0YHO3EMETIbHbIE
METaJUIbI, TAJIOTEHBI, HHEPTHBIE Ta3bl. AM(POTEPHOCT. AM(POTEPHBIE OKCHJIBI U TUAPOKCH/IBI.
KommuiekcHeie comm.

Otkpsitue .M. MenneneessiM 13 u cozganue um I[1CXD.

ATOMBI KaK (popMa CyIIeCTBOBAHUS XUMUUYECKUX 371€MEHTOB. OCHOBHBIE CBEJICHUS O
CTpOoeHUM aToMOB. JloKa3aTenbCcTBa CI0KHOCTH CTpoeHUs aToMoB. OnbIThl Peszepdopaa.
[1nanerapHast MOJieJIb CTPOEHUSI ATOMOB.

CocTaB aTOMHBIX Siep: IPOTOHBI, HEUTPOHBL. OTHOCUTEIbHASI ATOMHAS Macca.
B3aumocBs3b NOHIATUI «IIPOTOH», «KHEUTPOH», KOTHOCUTENIbHAs aTOMHAsl Maccay.

Muxkpomup. D1eKTPOHBI. CTPOCHHUE IEKTPOHHBIX YPOBHEH aTOMOB XUMUYECKUX

anemeHTOB Ne 1-20.

[ToHsiTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonsl. dusnueckuii cmbicn cuMmBosuku [lepuoanyeckoil cucrembl. CoBpeMeHHast
¢dbopmynuposka I13. i3MeHeHns CBOICTB 3J1IEMEHTOB B IEPHOJaX U TpyIax, Kak QyHKIHS
CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa IEMEHTAa-MeTajlla U AJIeMEHTa-HeMeTasuia o ux nojoxkenuto B [ICXD

JN.

Meunneneena.

demoncTpanuu: 1. Pazmmunbie hopmel Tabmui [IC. 2. MoaenupoBaH#e MOCTPOCHUS

IIC I, 1. MenneneeBa. 3. Mojenn aToMOB XUMHAYECKHUX 3JIEMEHTOB. 4. Mojien aToMOB

37eMeHTOB | — 3 mepuoaoB.

JlaGopaTopHble ONBITHI.
26. Ilomyyenune aMm(pOTEpHOTo THIPOKCHUIA U UCCIIEIOBAHUE €TO CBOMCTB.

Pa3znen 5. Xumnueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peaknun. (9 4acoB)
HNonnas xumudeckas cBsi3b. IOHBI, 00pa30oBaHHBIC ATOMaMH METAJIJIOB M HEMETAIIOB. CXeMbI
00pazoBaHUsl HOHHOMW CBSI3U U1 OMHAPHBIX COCTMHEHMH. IOHHbBIE KPUCTAUIMUECKHE PEIIECTKH
U (pu3HUEcKre CBOICTBA BELIECTB C 3TUM THUIIOM perieTku. [lonsaTue o hopMyabHON equHuIe
BEIIECTBA.

KoBanenTtHas xumudeckast CBsi3b. DJIEKTPOHHBIEC U CTPYKTYpHBIE (hopmyIbl. KoBanenTHas
HeToJIsIpHas CBs3b. CXeMbl 00pa30BaHUsl KOBAJICHTHOM CBSI3U 1)1 OMHAPHBIX COCTMHCHHM.
MouekynspHble U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THIIOM
pEIIETOK.

DIEeKTPOOTPULIATENILHOCTD. Pl anekTpooTpuniarensHocTH. KoBaneHTHas noJisipHast
XUMHYECKas CBA3b. CXxeMbl 00pa30BaHMs KOBAJICHTHON MOJISIPHOM CBSI3U U OMHAPHBIX
coeIMHEHUI. MOJIEKyIIsSIpHbIE U ATOMHBIE KPUCTAJUIMYECKUE PEILIETKH, CBOMCTBA BEIIECTB C
STUM THUIIOM PELIETOK.

Meramueckass XUMUY€ECKasi CBSI3b U METAJUTMUECKash KPUCTAIIMYECKAs PEeLIeTKA.
CBoiicTBa BEUIECTB € ITUM THUIIOM pelieToK. EnuHas npupoia XUMUYECKUX CBSI3EH.

Crenenb okucnenus. CpaBHEHUE CTENIEHEN OKUCIEHUs U BalleHTHOCTH. [IpaBuia pacuera
CTETIeHH OKUCJICHHS 110 GopMyIaM XUMUYECKIX COSTUHEHUH.

OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIE peakinu. OnpeesieHne CTeNeHe OKUCIICHUs 15
AIIEMEHTOB, 00PA3YIOIINX BEIIECTBA Pa3HBIX KIaccoB. Peakiinu nOHHOTO oOMeHa U
OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBiIeHUE YPaBHEHUN OKUCIUTEIbHO-
BOCCTaHOBUTEJBHBIX PEAKIIUi METOJIOM 3JIEKTPOHHOTO OanaHca.



Jemoncrpanuu: 1. Buneopparments! u cnaiinel «MoHHas xumMudeckas cBs3by. 2. Komnekius
BEILIECTB C MIOHHOM CBA3BI0. 3. MOJIe/IM MOHHBIX KPUCTAJUIMUECKUX PEIIETOK. 4.
Buneodparments! u cnaiiapi«KoBanenTHas xuMmudeckas cBsizby. 5. Koyuiekuus BemectB
MOJIEKYJISIPHOTO M aTOMHOTO CTpOoeHus. Mo1e11 MOJIEKYIISIPHBIX U @TOMHBIX KPUCTAJUTMUECKUX
pemietok. 6. Cnaiiasl «MeTaminueckass XuMHUUecKasi CBSI3bY.

7.  Komnexkuus «Metaisl 1 ciuiaBe» 8.B3ammoieiicTBue IMHKA ¢ CEPHOM U COISTHOM

KHUCJIOTOM, XJOPUIOM MEU.
JlabopamopHsle onbimei

27. I3roToBICHNE MOJICIH, WJUTFOCTPUPYIOIICH CBOHCTBA METAJUTHYECKOM CBSI3U.

[ToBTOpenue kypca xumuu 3a 8 kiacc. (3 yaca)

Copep:xxanue y4edHOro mpeamera «Xumus — 9»
Tema 1. IloBTOpeHue u 00001IeHHe cBeAeHUI MO Kypcy 8 kiacca (S yac)

[lepnognueckuit 3akoH. Ilepuommyeckas cucrema XuMHYecKMX 3yeMeHToB J[. U
MenneneeBa. CrpoeHHe aroMoB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
AIIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, KaJIbIUS U UX COCJUHEHHH B COOTBETCTBUH C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.
bunapusie coennnenus. Okcuapl cojaeoOpasyronue U Heconeoopasyromiue. ['uapokcuab:
OCHOBaHUs, aM(pOTEepHbIE THIPOKCUIBI, KUCIOPOICOAeprKalue KUCIOoThl. CpenHue, KUcible,
OCHOEBHBIE U KOMILJIEKCHBIE COJIH.

O600611eHre cBeIeHN 0 XuMudeckux peakuusax. Kinaccuduxamus XuMu4eckux peaxiuii mo
Pa3IMYHBIM MPU3HAKAM: COCTaBYy U YHCITY Pearupyromux U o0pa3yromuxcs BeIecTs,
TertoBoMY 3 PeKTy, 0OpaTUMOCTH, U3MEHEHHUIO CTETICHEH OKHCIICHHSI JIEMEHTOB,
00pa3yIoIIKX pearupyroue BelecTBa, arperaTHOMY COCTOSIHAIO PearupyroLinX BEIIECTB,
HCIOJIb30BAHUIO KaTalINu3aTopa.

[TonsiTHe 0 CKOPOCTH XMMHUUYECKOH peakuu. PakTopbl, BIUSAIOIINE HA CKOPOCTh XUMUYECKUX
peaKuMii: MpUpoJa pearupyouux BeIecTB, X KOHIEHTpalKs, TEMIIEpaTypa, IUI0oIab
COINIPUKOCHOBEHUS, HAJIMYUe Katanu3zaropa. Karamms.

Jemoncrpanuu. Paznuansie hopmsl Tabmuisl 1. U.MenneneeBa. O3HakoMIICHUE C
KOJUIEKIIMSIMU METAJIOB ¥ HeMeTaioB. O3HAKOMIIEHUE C KOJUIEKIUSIMU OKCUJIOB, KUCIIOT U
coJiell. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakuu OT MPUPOJIbl pearupyronux BeIEeCTB.
3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIK OT KOHIIEHTPAIMH pearupyronnx BeIecTB.
3aBUCHUMOCTh CKOPOCTH XMMHYECKON PEaKIMK OT IJIOMAAN COPUKOCHOBEHHS PEarupyromux
BEILECTB ((«KKUTISIIHHA CIIOMN»).

JlaGopaTopHble ONBITHI

M HonyquHe Ir'uapoKCruaa HMHKa 1 UCCICAOBAHHUEC €TI0 CBOMCTB.

¢ BsaumopeiicTBre aMMHaKa U XJ0pOBOIOPOA.

» Peakuus HeWTpanuszanuu.

« HabGnronenue ternoBoro s dekrra peakiiuu HeUTpaTu3aluu.

« BzaumogeiicTBue cepHoit KuciaoTel ¢ okcuaom meau(1l).

 Paznoxenue nepokcuaa BOAOPOA C MOMOIIBIO KaTana3bl KapToQers.

¢ 3aBUCHUMOCTbH CKOPOCTH XMMUYECKON PEAKIUU OT MPUPO/IbI PEATUPYIOIINX BELIECTB HA
MpuMepe B3aUMOJCHCTBHS paCTBOPOB THOCYIb(aTa HATPHUS U XJIOpuaa dapus,
TUOCYNb(aTa HATPUS U COJITHOM KUCIIOTHI.

¢ 3aBUCHUMOCTbH CKOPOCTH XMMHUYECKON PEAKIIUU OT MPUPOJIbI METAIIIOB MIPH UX
B3aMMOJICUCTBUHU C COJISTHOM KHUCIOTOM.

¢ 3aBUCHUMOCTbH CKOPOCTH XMMUYECKON PEAKIUU OT MPUPOJIbI KUCIOT MPHU UX
B3aMMOJICHCTBHUHU C JKEJIE30M.

¢ 3aBUCHUMOCTbH CKOPOCTH XUMHUYECKON PEAKIIUU OT TEMIIEPATYpPHI.



¢ 3aBUCHUMOCTbH CKOPOCTH XMMUYECKON PEAKIIUU OT KOHIICHTPALIUH.

* 3aBHUCHMOCTb CKOPOCTH XUMHUUYECKOHN peaklu OT IUIOIaid CONIPUKOCHOBEHHUS
pearupyrouux BelecTs.
« 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOM peakluu OT KaTaau3aTopa.

Tema 2. XumMnueckne peakiuu B pacTBopax 3j1eKTpouToB (10 yac)

[TonsiTHE 00 PMEKTPOTUTUYECKON TUCCOLUAIIUN. DIEKTPOJIUTHI U HEAIEKTPOJIUTHL. MeXxaHu3M
JUCCOITUAIIMHN AJIEKTPOJUTOB C PA3JIMUYHBIM XapakTepoM CBsA3U. CTENeHb AIeKTPOJIUTHUECKON
muccoranuu. CUiIbHbBIE U C1a0ble JIEKTPOJIUTHIL.

OCHOBHBIE TIOJIOKEHUS TCOPHH AIEKTPOMTHICCKON qucconnanuu. Kimaccnpukamnust HOHOB 1
ux cBoiicTBa. KucioTel, 0CHOBaHUS U COJIM Kak 3JEKTPOIUThI. VX knaccuduxanus u
JTUCCOITHAITHS.

OO0mmre XuMHUYECKHE CBOMCTBA KUCIOT: M3MEHEHHE OKPACKU MHIUKATOPOB, B3aUMOJICHCTBUE C
MeTaJUlaMH, OKCHIaMH ¥ TUJIPOKCUAAMH METAJJIOB U COJIIMU. MOJIEKYSIpHbIE U HOHHBIE
(ToHBIE M COKpAIIEHHBIE) YPAaBHEHUS peakiuil. XUMUYECKUI CMBICI COKpaIlEHHBIX
ypaBHEHUU. Y CIIOBHS TPOTEKAHUS PEAKIIMN MEXy SJIEKTPOJIUTAMU JI0 KOHIA. P akTHBHOCTH
METaJIJIOB.

OO0mre XuMHUUYECKHE CBOMCTBA IIEJI0YEH: B3aUMOJICHCTBUE C KHUCIOTaMHU, OKCUIaMHU
HEMETAJJIOB, coIsiMU. OOIIIe XUMUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM:
B3aMMOJICHCTBUE C KUCIOTaMU, Pa3JIOKEHNE TIPH HarpeBaHUU.

OO0mue XUMHUIECKHEe CBOMCTBA CPETHUX COJICH: B3aUMOJCHCTBUE C KHUCIOTaMH, IIEI0YaMH,
COJISIMH ¥ MeTaJUIaMHU. B3anMoaelicTBHE KUCIBIX COJIEH CO IIEIOYaMU.

IMaaponu3 kak 0OMEHHOE B3aUMOICHCTBHUE COJIeH C BOAOW. [ Mapon3 cosu CUIIBbHOTO
OCHOBaHUS M C1a00# KUCTOTHL. [ MIposn3 comu ciaboro OCHOBAHMS M CHIIBHOW KHCIIOTHI.
Bomopoausiii mokaszarens (pH).

CBolicTBa KHCIIOT, OCHOBAHMI, OKCUJIOB U COJIEH B CBETE TEOPUU AJIEKTPOJIUTUUECKOM
JMICCOLIMAIIMU U MPEACTaBICHUI 00 OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIMSIX.

JdemoHcTpannu

HcnpiTanue BeliecTB U X pacCTBOPOB Ha ANEKTPOIPOBOJIHOCTD.
3aBUCHUMOCTD 3JIEKTPOIPOBOTHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUH.
JIBuKeHHe OKpallleHHBIX HOHOB B 3JIEKTPHUYECKOM IOJIE.

Omnpenenenre xapakTepa cpesibl B paCTBOPax COJIEH.

JlaGopaTopHbIe ONbITHI

Juccouunanus ciadbIX 3JEKTPOIUTOB HA MPUMEPE YKCYCHON KUCIOTHI.

M3MeHeHre 0Kpacku UHAUKATOPOB B KUCJIOTHOM cpelie.

Peakuus HelTpanu3anuu pacTBopa mENI04Yu pa3andyHbIMU KUCIOTaMHU.

[Tonyuenue runpoxcuna meau(ll) u ero B3aumoielicTBUE C pa3TUYHBIMU KUCIOTAMH.
B3aumoerictBue cuiibHBIX KHCIOT ¢ okcuaoM meau(Il).

B3aumonelicTBue KUCIOT C METaJUIAMH.

KavecTBeHHas peakiyst Ha KapOOHAT-HOH.

[Tony4enue cTyHA KPEMHUEBON KUCIIOTHI.
KavecTBeHHast peakiyst Ha XJIOPHJI- UM CyIb(aT-uOHBI.
N3meHeHne OKpacKu MHAUKATOPOB B LIEIOYHOU Cpeae.
B3aunMoenicTBre en04Yel ¢ YIIIEKUCIIBIM Fa30M.
KauecTBeHHas peakuys Ha KATHOH aMMOHHUS.
[Tomy4yenune runapoxcuna menu(Il) u ero pasnoxxenue.
B3aumopeiicTBie kapOOHATOB C KMCIOTaMH.
[omy4yenune rugpoxcuna sxenesa(Ill).

B3aumogeiictue xene3a ¢ pactBopoM cyibdara meau(Il).



IIpakTnyeckue padoTbl
1. Pemiennie s3kciepuMeHTANIBHBIX 337124 110 TeME «DJIEKTPOIUTUYECKAS TUCCOIUAIUS.

Tema 3 HemeTaiibl 1 UX coefuHeHus (25 yac)

CrpoeHre aTOMOB HEMETAJIOB U MX IOJIOKEHUE B IEPUOANYECKON cucTeme. Psin
IEKTPOOTpHULATENbHOCTU. KpucTamnueckre peléTkl HEMETAUIOB — MIPOCTHIX BEIIECTB.
®duznyeckue cBoiicTBa HeMeTau1oB. O01Ie XUMUYECKHE CBOMCTBA HEMETAIIJIOB:
OKHUCJIUTEIbHbIE U BOCCTAHOBUTEIIBHBIE.
["anorensl, cTpoeHue UX aTOMOB U MOJIEKY/1. PU3MYECKUE U XUMUYECKHE CBOMCTBA T'aJIOTEHOB.
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB IaJIOT€HOB B 3aBUCUMOCTHU OT UX MOJIOKEHUS B
nepuoaudeckoi cucreme. HaxoxieHue rajJoreHoB B IPUPOJAE U UX IoJIyuyeHue. buonoruueckoe
3HaYEHHUE U IPUMEHEHHE TaJIOT€HOB.
["anoreHoBO1I0POABI M COOTBETCTBYIOIINE UM KHUCIIOTHI: MJIABUKOBAsi, COJISTHA,
OpOMOBOJIOpPOIHAS, HOJOBOJOpOiHAs. ['anorenu ipl. KauecTBeHHBIE peakIK Ha TajJoreHu I -
noHsl. [IpuMeHenne coeAMHEHNH TajlOTeHOB.
O6mas xapakrepuctuka aneMeHToB VIA-rpynnel. Cepa B mpupojie U €€ MmoJiydyeHue.
AnnoTtpornHsie MOIM(UKALIUY CEPbl M UX CBOMCTBA. XUMHUYECKHE CBOMCTBA CEphI U €€
MIPUMEHEHHE.
CepoBo10po/1: CTPOEHUE MOJIEKYJIbI, (PU3HUECKHE U XUMUYECKHE CBOWCTBA, TIOJYyYeHHUE U
3HaueHue. CepoBogopoanas kuciota. Cynbduasl u ux 3Hadenue. JIroMuHOPOPHI.
Oxcun cepri(1V), ceprrctas kucnora, cyabdurel. KauecTBeHHas peakius Ha Cyab(PUT-HOH.
Oxcup cepri(V]), cepnast kucnoTa, cyibpatsl. Kpucramioruaparst.
CepHast KMCJIOTa KaK CHJIBHBIN 21eKTposuT. CBOMCTBA pa30aBICHHOM CEPHOM KHUCIOTHI KaKk
TUMWYHOW KUCIIOTHI: B3aUMOJIEHCTBUE C METAJUIaMHU, OCHO [JBHBIMU U aM(pOTEPHBIMU OKCUIAMU,
OCHOBaHUSIMHU U aM(POTEPHBIMU TUIPOKCHIaMU, cosiiMu. KauecTBeHHas peakuus Ha cynbdar-
HOH.
OO6mrast XxapakTepuCTHKA PJ1EMEHTOB V A-rpyniibl. A30T, CTPOEHHE €r0 aTOMa M MOJICKYJIBI.
Pu3nuecKkrue 1 XMMUYECKHE CBOMCTBA U IPUMEHEHHUE a30Ta. A30T B IPUPOJE U €r0
OuoJ0rNYecKas poJib.
AMMUak, CTpoeHHe MOJIEKYJIbl U (PU3HUECKre CBOMCTBA. AMMUAaYHas BOJa, HAlIaThIPHBII
CIUPT, TUPAT aMMuaka. JIOHOPHO-aKIENTOPHBII MEXaHU3M 00pa30BaHUsI CBSI3U B KATHOHE
amMmMoHus. BoccraHoBUTENBHBIE CBOMICTBA aMMHaKa. CoJIM aMMOHHUS U UX IPUMEHEHUE.
KauecTBeHHas peakuus Ha KATUOH aMMOHUS.
Oxcupl a30Ta: HECOIE0O0pasyIOIINe U KUCIOTHbIE. AZ0TUCTAs KUCIOTa U HUTPUTHI. A30THAs
KHCJIOTa, €€ MoJlydyeHue U cBorcTBa. Hutpartsl.
®docdop, ctpoenue aroma u ayuotponus. Dochuasl. Dochun. Oxcuna pochopa(V) u
dhochopnas (oprodocdopnas) kucinora. Docharsr.
OO61as xapakTepucTuka 3neMeHToB [V A-Tpynmbl: 0COOEHHOCTH CTPOEHUSI aTOMOB, MMPOCTHIX
BEIIECTB U COEAMHEHNI B 3aBUCUMOCTH OT IIOJIOXKEHHUS DJIEMEHTOB B IIEPUOJAUUYECKOMN CHCTEME.
VYraepoa. AnnoTpornHsle MouGUKAILIMK: anMas, Tpadgut. AMopdHBIi yriepos: caxa,
aKTUBUPOBAHHBIN yroyib. AncopOrus. XumMuueckue cBoiicTaa yriepoaa. Kokcoxummuueckoe
MIPOU3BOJICTBO U ero npoaykius. Kapoumpl.
Oxcun yrinepona(ll): ctpoenue mosekyinsl, noidydeHue u ceoiicrea. Oxcun yraepoaa(IV):
CTPOEHHUE MOJIEKYJIBI, IOJIyYEHUE U CBOMCTBA. YTobHas KUca0Ta. CoJIM yroJbHOM KUCIOTHI:
KapOOHATHI U THAPOKapOOHaThl. TexHn4eckas U MUIIeBast coa.
Opranudeckast Xumus. YTJI€BOJOPOABI.



Mertan, 3TaH ¥ NPOIaH Kak MpeaeabHble (HACHIIIEHHBIE) YIJIEBOIOPOAbl. DTHIIEH U alleTUIIEH

KaK HemnpezeabHbIe (HeHACHIILEHHbIE) YIIIeBOA0PoAbl. CTPYKTYpHBIE (JOPMYIIBI BELECTB.

l'openue yrinesonopoaoB. Peakuuu neruapupoBanus NpeaeibHbIX YIIEBOI0POAOB.

CrupThl. DTUIIOBBIN CIIUPT, €T0 MOJIyYeHUE, TPUMEHEHUE U (PU3NOJIOTHYECKOE JeHCTBUE.

TpéxaTOMHBIN COUPT IIULEPUH. YKCYCHAsl KUCIIOTA KaK MPEICTaBUTEIh KApOOHOBBIX KUCIIOT.
Kpemuuii: ctpoenue aroma v HaxoxaeHue B npupojie. CHIMuuIbl U CUIIaH.

CroiictBa kpemuus. Oxcun kpemuus(1V). KpemuueBas kucinora u €€ conu.

[IpousBocTBO cTekiia U eMeHTa. [IpoayKius CHIMKaTHON MPOMBILIUIEHHOCTH: OITHYECKOE

BOJIOKHO, Kepamuka, hapdop, gasuac. OnTudeckoe BOJIOKHO.

Hemerannel B npupozae. @pakirioHHas NEPEroHKa KUAKOTO BO3/IyXa KaK COCO0 MOTyYEeHHUSI

KHCIIOpoAa, a30Ta u aprona. [lomyuenue pocdopa, KpeMHuUs, XJI0pa, HOAA. DIEKTPOIH3

pacTBOpOB.

[Tonyuenue cepHOI KUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOIMUECKas CXeMa, METO/1 KUTIALLEro CJIos,

MPUHIIMIIBI TETJIO0OMEHA, TPOTUBOTOKA U LUpKYysiiuu. Oneym. [IponszBoacTBo ammuaka:

CBIPBE, XUMU3M, TEXHOJIOTUYECKAs CXEMa.

JleMmoHCTpanuu
« Konneknus HEMETAIIOB.
e Mogenu KpUCTAIUTMIECKUX PEIIETOK HEMETAUIOB: aTOMHBIE 1 MOJICKYJISIPHBIE.
« O30HATOpP U MPHUHIIHUIIBI €70 PAOOTHI.
« T'openue HeMeTamI0B — MPOCTHIX BEIIECTB: cephl, pocdopa, ApeBeCHOTO yrisl.
« OO0pa3sIibl TAIOTEHOB — MPOCTHIX BEIIECTB.

» B3saumogeiicTBHE TAIOT€HOB C METaJIJIAMH.

« BrITecHeHne xyopa OpoMOM WM HOJA U3 PACTBOPOB UX COJICH.

o Komtexkuusi npupoIHBIX COEAMHEHUN XJI0pa.

« BzaumogelicTBue cepbl ¢ METAIIaMH.

e T'openue cepbl B KUCIOPOJIE.

« Komnexkuus cynbGuaHbIX py/I.

« KauecTBenHnas peaxius Ha CyIb(pua-HOH.

« OO0ecBeurnBaHUE OKPAIICHHBIX TKAHEH CEPHUCTHIM Ia30M.

¢ BzaumopelicTBUE KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEJIBIO.

« OOyrnuBaHue OPraHMYECKUX BEIIECTB KOHIICHTPUPOBAHHOM CEPHON KUCIOTO.
e Juarpamma «CoctaB BO3ayxay.

« Buneodparmentsl u cnaiigsl «IItnasu 6a3aps».

o Tlomyuyenue, cobupanue 1 pacrio3HaBaHHE aMMHUAKa.

 Paznoxxenue 6uxpomaTa aMMOHHUSI.

« B3auMojeiicTBHE KOHLIECHTPUPOBAHHOM a30THOW KUCIIOTHI C MEJIBIO.

¢ T'openue 4€pHOTro Mopoxa.

+ Pa3znoxeHue HUTpaTa Kajaus U TOPEHUE B HEM JAPEBECHOTO YTOJIbKA.

« OO6pa3upl NpUpPOIHBIX coearnHeHuit hocdopa.

« T'openue docdopa Ha BO3IyXE U B KUCIOPOJIE.

+ Ilomyuenue 6enoro (ocdopa 1 UCTIBITAHUE ETO CBOUCTB.

+ Komnekuus «O0pa3iibl MPUPOTHBIX COCTUHEHUHN YTIepOoaa.

« Iloprper H. JI. 3enunckoro. Ilornomenne pacTBOPEHHBIX BEIIECTB WM ra30B
AKTUBUPOBAHHBIM YTJIEM.

*  YCTpOUCTBO NPOTUBOTA3A.

« Mojenu MoeKyll MeTaHa, 3TaHa, 3TUJICHA U alleTUIICHA.

+ BsaumojeiicTBue sTHiIeHa ¢ OpOMHOI BOJOH M pacTBOPOM NEpMaHTaHaTa Kasusl.

+ OOmue XuMUYecKrue CBOMCTBA KUCIOT Ha IPUMEPE YKCYCHOM KUCIIOTBHI.

« KauecTBeHnHas pCaKknus Ha MHOTOAaTOMHBIC CIIUPTHI.

° KOJ’IJ’ICKHI/IH «06pa3uLI MMPpUPOAHBIX COCIUHEHUN KPCMHUA.
° KOJ’IJ’ICKHI/IH CTCKJIa, KCpaMUKH, IEMCHTA U W3JIeNINI U3 HUX.
° KOJ’IJ’ICKHI/IH MpoOAYKIIUA CHJIMKaTHOH ITPOMBITIJICHHOCTH.



« BuneodparmenTs u cnaiinsl «I[Ipon3BoACTBO CTEKNIA U LIEMEHTAY.

« Komnexuus «IIpupoiHbie COEAUHEHUS HEMETAILIOB.

« Buneodparmentsl u cnaitnbl «@paKkHOHHAS TIEPEroHKa KUIAKOTO BO3IyXa.

« Buneodparments! u cnaiinbel «[loyaenue Bogopoaa, KUCIOPOaa U TaJOreHOB
AIIEKTPOIUTUIECKUM CIIOCOOOMY.

« Mopenu anmapaToB AJIs IPOU3BOJACTBA CEPHOU KUCIIOTHI.

« Mogenb KUIsIero ciosl.

e Mopgenp KOJIOHHBI CHHTE3a aMMHUAKa.

« Buneodparments u cnaiinst «I[Ipon3BoACTBO CEpHOIT KHCIOTHI».

« BuneodparmenTs u cnaiinst «I[Ipon3BoacTBO aMMHaKay.

« Komnexkuus «CpIpb€ A1 NOTYyYEHHUS] CEPHOI KUCIOTHD».

JlabopaTopHbIe ONBITHI

» Pacno3naBaHue rajoreHuI-uHOHOB.

« KauecTBeHHbIE peakiuu Ha Cy/Ib(aT-HOHBI.

« KauecTBeHHas peakiys Ha KAaTHOH aMMOHUS.

¢ XHMMHUYECKUE CBOMCTBA a30THOM KUCIOTHI KaK JICKTPOJIUTA.

« KauecTBeHnnsle peakuuu Ha pocdar-moH.

 IlomydeHne u CBOMCTBA yrOJIbHOW KUCIIOTHI.

« KauecTBeHHas peakius Ha KapOOHAT-HOH.

 IlponyckaHue yrieKucioro ra3a uepe3 pacTBOp CHJIMKAaTa HaTpHsl.

IIpakTyeckue padoThl

2. M3yueHue CBOWCTB COISTHOM KUCIOTBHI.

3. M3yueHue CBOWCTB CEpHOM KUCIIOTHI.

4. Tlony4yeHne aMMHUaKa U U3y4E€HHE €r0 CBOMCTB.

5. Ilomyuenue yriekucioro rasa. KauectBeHHas peakuus Ha KapOOHAT- HOHBI.

Tema 4. MeTajuabl 1 ux coeauHenus (17 yac)

[TosoxkeHre MeTaioB B IEPUOJUYECKON CHCTEME XUMUYECKuX 3ieMeHToB J[. . Menaeneena,
CTpPOEHHE aTOMOB U KPUCTAJIJIOB METaJNIOB. MeTainyeckas CBSI3b U MeTaJlInyecKas
KpUCTaJIM4eckas pemérka. Guznyeckue CBOMCTBa METAJIOB: 3JIEKTPO- U TEIIONPOBOIHOCTD,
OTpaXkaroliasi CloCOOHOCTh, MIIACTUYHOCTD. YEPHBIE U LIBETHBIE METAJLIbI.

Mertabl Kak BOCCTAHOBUTEIIU. DJIEKTPOXUMUYECKUH Pl HANIpsHKeHUH. B3anMoienicTeue
METaJJIOB C HEMEeTaJIaMH1, OKCHJIAMU, KUCIIOTaMH, COJIAMU. ATFOMUHOTEPMHUSL.

OO6mas xapakTepucTuka 31eMeHToB [A-rpynmnbl. OKCHUIBI U THIPOKCH/IBI HIEJIOYHBIX METAJJIOB,
WX MOJy4eHHUe, CBOICTBA, MpUMEHEeHNEe. BakHelIne comu MENOYHbIX METaNIOB, MX 3HAYCHHE B
MIPUPO/IC U )KU3HU YeIOBEKa.

O6mas xapaktepuctuka 3meMeHToB [IA-rpynmnsl. OKCUABI U TUIPOKCUIBI IIEIOYHO3EMETBHBIX
METaJJIOB, UX MOJY4YeHHE, CBOMCTBA U IPUMEHEeHHe. BaxxHeilne comu mea09YHo3eMenbHbIX
METaJJIOB, UX 3HAYCHHE B MIPUPO/JIE U KU3HU yesioBeka. KapOoHaTsl U rupokapOOHaTHI
KaJIbLIMSL.

Bpemennas u moctostHHas KECTKOCTh BObI. CIIOCOOBI yCTpaHEHUS BPEMEHHOM KECTKOCTH.
CriocoOsl ycTpaHeHHs TOCTOSTHHOM KECTKOCTH.

CoenuHeHus aTIOMUHUS B IPUPOJe. XUMUYECKUE CBOMCTBA amfoMUHMs. OCOOEHHOCTH OKCHAA
Y THJIPOKCH/JIA AIFOMHUHMS Kak aM(pOTEepHBIX COeAMHEHNN. BaxkHeiue coau amoMuHus
(xopup, cyabdar).

OcobenHocTu cTpoeHHs aTroMma xemnes3a. JKeneso B mpupoje. BaxkHelre pysl xenesa.
[Tomyuenue uyryna u cramu. Oxcuabl u ruapokcunst xenesa(Il) u (II). Comm sxeneza(1l) u (I1I).
OOHapyxeHHe KaTHOHOB Kelle3a B pacTBOpe. 3HAUEHUE COCTMHEHMIA Kele3a.

Koppo3us razoBas (xumudeckasi) v 2JIEKTPOXUMHUYECKas. 3alluTa METAJIIOB OT KOPPO3HH.
Mertamnsl B npupoje. [lonstue o Mmeramnypruu. Y€pHas U LIBETHAasI METAJLTyprusl.



[Inpomeramryprus, THAPOMETAILUIYPrUs, NEKTPOMETAIUTYprys. JJOMEHHBIN IpoLecc.

[TepepaboTka uyryHa B CTajb. DJICKTPOJIU3 PACILIABOB.

JlemoHcTpanu

B3anmonenicTBue HaTpus, JIUTUS U KaJIbLKs C BOJOM.

l'openue HaTpusi, MarHus u >keje3a B KUCIOPo/ie.

Benblmka TepMUTHOM CMeECH.

B3anmopeiicTBie cMecH MOPOUIKOB CEPBI U KeEJe3a, IIMHKA U CEPBI.

BzanMmopeiicTBHe alIFOMUHNS ¢ KUCIOTaMHU, IIEI0YaMH U BOJIOM.

B3anmopericTBue xene3a 1 MEAU C XJIOPOM.

B3anmopelictBre Men ¢ KOHUEHTPUPOBAHHOW CEPHOM KUCIOTOM M @30THOM KUCIIOTOMN
(pa3z0aBiieHHON ¥ KOHIICHTPUPOBAHHOM).

Oxkpacka miaMeH COCIMHEHUSIMH IIEJI0OYHBIX METAJIJIOB.

Oxkpacka MmiaMeHH COeIMHEHUSAMH IeJT0YHO3EMENIbHBIX METAILJIOB.

lNamenne n3zBecTu BOIOM.

[Tosydenne xKECTKOM BOABI B3AMMOAECHCTBUEM YIIIEKUCIIOT0 T'a3a ¢ U3BECTKOBOW BOJIOM.
VYcrpanenue BpeMEeHHOM KECTKOCTH KUTITUEHUEM U JOOABJIICHUEM COJIBI.

VYcrpaHneHue noCTOSIHHOM dKECTKOCTH JOOABIEHUEM COJIBI.

WNonuts! 1 npuHIuN uX AelcTBUs (BUIeopparMeHr).

Komnekuust npupoIHBIX COEIMHEHUN ATFOMUHUSL.

Buneodparments! u cnaiiasl «OKcHT aTFOMUHES ¥ €70 MOIU(DUKAITAN.

[Tonydyenue ampoTepHOTO THAPOKCUIA ATFOMUHUS U UCCIIEIOBAHKE €T0 CBOMCTB.
Konnekmus «XUMHUUECKHE NCTOUYHUKH TOKAY.

Pe3ynbrarhl ATUTETFHOTO AKCIIEPUMEHTA 110 U3YUYCHHIO KOPPO3UHU CTATBHBIX U3JIEITHI B
3aBHCUMOCTH OT YCJIOBUH MTPOIIECCOB.

BoccranoBnenne menu u3 okcuna meau(1l) Bogopomom.

Buneodparments! u cnaiiasl « [ Ipon3BoACTBO UyryHa U CTaI».

BuneodparmenTs! u crnaiinel «M3nenus u3 9yryHa u CTaamy.

Buneodparments! u crnaiinsl «[Ipou3BOACTBO aTFOMUHUS.

JlabopaTopHbIe ONBITHI

B3aunmoneiictBue xkenesa ¢ pactBopoM cyiabdara meau(Il).
[Tony4yeHnue n3BECTKOBOM BOJBI U OMBITHI C HEM.
[Tonyyenue ruapoxcuon xene3a(ll) u (I1I).
KauecTBeHHbIE peakiy Ha KAaTHOHBI JKelle3a.

[IpakTHyeckue padoThI
6. XKEcTkocTb BO/BI U CLIOCOOBI €€ yCTpaHEHUsl.
7. Pemenue 3kcriepuMEHTANIBHBIX 3a7a4 110 TeMe «MeTauibh.

Tema 5. Xumus u okpy:kawmas cpeaa (2 yaca)

Crpoenue 3emmu: SApo, MaHTHS, 3eMHasi Kopa, JuTocdepa, ruapocdepa, armochepa.
Xumunueckuit coctaB 3emiu. ['opubie mopoasl. Munepansl. Pynsl. OcagouHbie TOPHBIE TOPOIBIL.
[Tone3Hbie uckonaeMele.

HcTouHMKHM XUMHUECKOTO 3arpsi3HEHHS OKpYXKarolei cpefpl. [ 100anbHbIe SKOJIOTHYECKHe

HpO6J’IeMH YCJIOBCYCCTBA: HAPYHICHUC OMOT€OXUMHYECKUX KpYTOBOPOTOB XUMHUYCCKUX
QJICMCHTOB, MOTCIVICHUEC KIIMMATA, KUCJIIOTHBIC NOXKIU U IP. O30HOBBIC ABIPBI. MC)K,I[YHaPOI[HOC
COTPYAHUYCCTBO B obmacTu OXpaHbI OprXcanmeﬁ CpCAbl OT XUMHWYCCKOT'O 3arpsA3HCHUS.
«3enéHas XuMHD».

JdemMoHcTpannu

Buneodparments! u cnaiiapl «CtpoeHne 3eMian U €€ XUMUYECKUN COCTaB.
Komnexkuust MUHEpaIOB ¥ TOPHBIX OPOI.
Komnekmus «Pymapl MmeTaniony.



Tema 6. O0001IeHHe 3HAHMI 110 XUMHM Kypca 0CHOBHOI1 mKko.bl. [loaroroBka k

+ Buneodparments! u cnaiiapl «I 100anbHbIe 9KOJIOTHYECKHE TPOOIEMBI YETOBEUYECTBAY.
« BuneodparmeHTs! u cinaipl O CTETIEHH SKOJIOTUYECKOH YUCTOTHI TOBapa.

JlabopaTopHbIE ONBITHI
« H3ydenue rpanura.

° I/I3yqu1/Ie MapKHUPOBOK PA3JIMYHLIX BUJIOB IMIPOMBIINIJICHHBIX U ITIPOJOBOJIbCTBCHHBIX

TOBapOB.

OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeHy (7 4yac)
Crtpoenue aTomMa B COOTBETCTBHH C MOJIOKEHUEM XUMUYECKOTO JIEMEHTa B IEPUOTUIECKOM

cucreme. CTpoeHHE BEUIECTBA: XUMUYECKAsl CBSI3b U KPUCTAJUIMYECKAsl pelI€TKa. 3aBUCUMOCTh

CBOMCTB 00pa30BaHHBIX AIEMEHTaAMU MIPOCTHIX BEIIECTB (METAIJIOB, HEMETAJIJIOB, OJIarOPOIHBIX

ra3oB) OT MOJIOKEHUS SJIEMEHTOB B MEPUOIUUECKON cucTeMe. TUTIOJIOTHS HEOPTraHUIECKUX

BEIIECTB, pa3/ieJIeHHe UX Ha KJjacchl ¥ rpynmnsl. [IpencraBureny.

[Ipu3Haky 1 ycoBHs MPOTEKAHUSI XUMHUYECKUX PeakInid. THUIIONOrus XUMUYECKUX PEAKIIUN 110

PAa3JIMYHBIM IIPpHU3HAKAM. PeaKHI/II/I HOHHOTO 00MeHa. OKHMCIUTEIFHO-BOCCTAHOBHUTEILHEIE

peaKIum.

XHWMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKUE CBOMCTBA

COJIC00pa3yIOINX OKCHIIOB, THIPOKCUAOB (OCHOBAHUH, KHCIOPOACOACPKAIINX KHCIIOT U
aM(}OTEepHBIX THAPOKCUIOB), COJICH.

TemaTnueckoe NJIAHNPOBaAHHE YPOKOB XUMHHU
B 8 kiacce (68 uacos, 2 yaca B HeJeJI10).

Ne Tema KommuectBo Kom-Bo Kom-Bo
JacoB MPAKTUYECKUX | KOHTPOJBHBIX
1 | Pasmen 1. HavanbHble NOHATHA U 3 1
3aKOHBI XUMMUHU. 20
2 | Pazgen 2. Baxueitue 3 1
MPEACTaBUTETHN HEOPraHUYECKUX 18
BEIIECTB.
KonanuecTBeHHBIE  OTHOLIEHUS B
XUMHUH.
3 | Pasmen 3. OcHOBHBIE KJIAcChl 1 1
HEOPraHMYECKHX COCAMHCHUH. 10
4 | Paznen 4. Ilepuoauveckuii 3aK0H U
[Tepuoauueckas cucrtema
xuMudeckux 3eMenToB (113 u 8
I[ICX2) ..
MenzeneeBa 1 CTpOCHHE aTOMA.
5 | Pazgen 5. Xumuueckas CBSI3b. 1
OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE 9
peaxiuu.
IToBTOpEHUE Kypca XUMHUH 3a 8 3 1
KJ1acc.
HroroBas koHTposbHAs paboTa 3a
Kypc XUMHUH 8 Klacca
Bceero gacos 68 yacoB 7 5




TemaTn4yeckoe NVIaHNPOBaHUE YPOKOB XMMHH B 9 Ki1acce

(68 uvacos, 2 yaca B He/eJII10).

Ne Tema KommnuectBo Koia-Bo Koia-Bo
4acoB MPaKTUYECKUX | KOHTPOJIbHBIX
1 | [loBTOpenue u 0600IIEHUE 5)
CBEJICHUH IO KypCy 8 Kiacca.
XUMUYECKUE PEAKIINY.
2 | X¥MUYECKHe PEeakii B paCTBOPAX. 10 1 1
3 | Hemeramnbl 1 X COEqUHEHU. 25 4 1
4 | Metayuiel 1 X COETUHEHUS. 17 2 1
5 | Xumus u okpyxarorias cpeja. 2
6 | O0OOmEeHre 3HAaHUM MO XUMHH 34 7 1
Kypc OCHOBHOM IIKOJIBI.
IloaroroBka K OcHOBHOMY
roCyJIapCTBEHHOMY IK3aMEHY
(0I9).
Peseps 2
Hroro 68 7 4

TEMATHUHYECKOE IINTAHUPOBAHUE
Xumusn 8 kiace (2 yaca B He/eJIl0, Bcero 68 yacon)

Bcer N3 Hux
HaumenoBanue 0
TeMBbI 4aco NpaKkTUYEeCKUe U J1abopaTopHbIE KOHTPOJIbHBIE

B paboThI paboThI
HavanabHble 20 | JIaGopaTopHbBI€ ONBITHI. K.P.Nel o teme
TOHSITHS U 1. O3HaKOMJICHHE C KOJUICKIIMEH JTa00paTopHOr | «HayaipHbIe
3aKOHbI XHMHH. TIOCY/IBI. OHSTHS.

2. TIpoBepka npubOpa s MOy4eHHS Ta30B Ha

3aKOHBI XUMHUHN»
T'CPMECTUYIHOCTD.

3. [IpuroToBrneHue reTeporeHHoN cMecu
MOPOIIIKOB CEPHI U JKeTe3a U UX pa3/ieieHHeE.

4. B3aumoelicTBHE PacTBOPOB XJIOpUIA HATPHUS
U HUTpata cepedpa.

5. INonydenue ruapoxcuga meau (I1) u ero
B3aMMOJIEVCTBUE C CEPHOU KUCIIOTOM.

6. B3anmojeiicTBIe pacTBOpa COJIBI C KUCIOTOM.

7. TIpoBepka 3aKOHA COXpaHEHHUsSI MACChl BEIIECTB
Ha TpUMepe B3aUMO/ICHCTBUS 10U U
KUCIOTHL. [IpoBepka 3aKkoHa COXpaHEHUS
MaccChl BEIIECTB Ha MPUMEPE B3aUMOACHCTBHUS
miénoun ¢ comblo xenesa(Ill).




HaunmenoBanue
TEMBI

Bcer

qaco

N3 aux

MPAKTHYECKUE U JTa00paTOPHBIC
paboThI

KOHTPOJIbHBIE
paboThI

8. Pa3znoxxeHue nmepokcua BOI0pOa C
nomoInbio okcuaa mapranuna (IV).
9. 3amemienue xKene3oM MeIH B MEJTHOM
KyIropoce.
IIpakTnuyeckune padoThbl.
1.IlpaBuina TeXHUKH O0€30TTACHOCTH U HEKOTOPBIE
BUJIBI paOOT B XUMUYECKOU J1abopaTopun
(kabuHETe XUMHUN).
2.Ha0moienue 3a ropsiieid CBEYOH.
3.Ananu3 nouBs (aHanor pabotsl «OUucTKa
ITOBapPEHHOM COIMN»).

Paznen 2.
Bakneifmme
npeacTaBUTe n
HEOpraHu4ecKu
X BeleCTB.
KoJsnyecTBeHH
ble OTHOLIEHUS
B XMMHH.

18

JlabopaTopHble ONBITHI.

10.ITomyTHEHNE U3BECTKOBOM BOJIBI TIPU
MIPOTYCKaHUH YIIIEKUCIIOTO Ta3a.

11.Tlony4yenue BOOpO/Ia B3aUMOACHCTBUEM [IMHKA
U COJITHOM KUCIIOTHI.

12.Pacrio3HaBaHHe KHCIOT WHANKATOPAMH.
13.M3MeHeHne OKpacKu MHIUKATOPOB B IICIIOYHOM
cperne.

14.0O3nakomIIeHHE C TTpenapaTamMu JOMalTHend UiIu
IIKOJIBHOM alTeuKH — pacTBOpPaMH MEPOKCHIA
BOJIOpPOJa, CHUPTOBOM HACTOMKH Hoaa 1
HAaIIaTBIPHOTO CIHUPTA.

IIpakTnyeckune padoTobl.
Ne4 Tlomyuenue, coOnpanne U pacrio3HaBaHHE
KHUCIIOPO/Ja.
No5.TTonmyuenue, coOrpanue U pacrio3HaBaHKE
BOJIOPOAA.
No6 I[IpuroToBieHue pacTBopa ¢ 3aJJaHHON
MacCOBOM J0JI€H PaCTBOPEHHOTO BEILIECTBA.

K.p Ne2 o reme
«Baxnenmnme
MIPEACTaBUTENH
HEOPraHUYECKHUX
BEIIECTB.
KonmuectBennrlie
OTHOIIICHUS B
XUMUH

Pa3nen 3
OcHoBHBIE
KJIACCBI
HEOpraHu4ecKu
X COeIMHEeHM

10

JlaGopaTopHbIle ONbITHI.

15. B3aumoeicTBrE OKCHIa KaIbIUs ¢ BOJOM.

16. IloMmyTHEHHE U3BECTKOBOM BOJIBI.

17. Peaknusi HEMTpanu3aluu.

18. TlonyueHnue ruapokcuaa Meau (2) u ero
B3aMMOJCHCTBHUE C KUCIOTOM.

19. PasnoxkeHue ruapokcuaa Mmeau (2) npu
HarpeBaHuMU.

20. B3anmoeiicTBHE KUCIOT ¢ METallIaMH.

21. BzaumoeiicTBHe KHUCIOT C COJISIMH.

22. O3HaKOMIJIEHHE C KOJUIEKIIUEH COIEH.

23. B3aumogeiictBue cynbdara meau (2) ¢

JKEJIC30M.

BzaumoaelicTBue coyiei ¢ COISIMU.

I'eneTnueckas cBsA3b HA PUMEPE COEAUHEHUN

MEIH.

IIpakTnuyeckune padoThl.

7. PemieHue 3KCIEpUMEHTAIBHBIX 3a/1a4 110 TEME

«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX

24,
25.

K.P Ne3 o
TeMe «OCHOBHBIE
KJIaCChI
HEOPraHUYECKHX
COEIUHEHUID)




Bcer

N3 aux

HaunmenoBanue 0

TeMBI 4aco MPAKTHYECKUE U JTa00paTOPHBIC KOHTPOJIbHBIE
B paboThI paboThI
COCIMHEHU .
Paznen 4 9 | JIabopaTopHbI€ ONBITHI.
TepuoanuecKu 26. TTony4yenne aMm(pOTEPHOTO THIPOKCHIA H
il 32K0H | WCCJICIOBAHUE €TO CBOMCTB.
nepuoauYecKasi
cucrema
3JIEeMEHTOB
JI.A.Mennesee
Ba
Pazpgen 5. 9 JlabopamopHele onbimesi K.P.Ne4 nio
XuMHYecKast 27. VI3roTOBJICHNE MOJICITH, WILTIOCTPUPYIOIIEH | remam
CBSI3b. CBOMCTBA METAJUTMYECKOU CBSI3H. «IleproqaecKn
OKUCIAUTENBHO i 3akoH u [ICXD
- J.11.MenneneeBa
BOCCTAHOBHTEJ » U
bHbIE PeaKkuuu. «XuUMHUYeCKas

cBsa136. OBP»

IToBTOpEHUE Hrorosas
Kypca XUMHUH KOHTPOJIbHAS
3a 8 kiacc. pa60Ta 3a Kypc
XUMUHU § Kjacca.
Hmoeo 68 JHp-27 Tp/p-7 5
TemaTu4yeckoe MIaHNPOBaHUE Y4eOHOT0 MaTepHuaJia
Xumus 9 kaace
Ne Tema Komunuectso IIpakTrueckue KoHTpobHbIE
9acoB paboTsl paboTHI
1 [ToBTOpEHUE M 5
00o0111eHue cBeICHUH 10
Kypcy 8 kiacca.
XUMUYECKUE PeaKIInu.
2 XUMHUYECKUE PEAKIIUU B 10 1. Pemienue Nel
pacTBopax. AKCIEPUMEHTATBHBIX
3a/1a4 1o Teme
«DNEeKTPOIUTHYECKAS




JUCCOIUALIUS.
3 Hemerannsr u ux 25 2. V3yueHue CBOWCTB Ne2
COCTMHEHNS. COJISTHOM KUCJIOTHI. 110 TeMme
3. M3ydeHue cBOMCTB
. «Hemeraimnb»
CEPHOU KUCIIOTHI.
4. llonyuyeHue
aMMHaKa u
U3Y4YEHHUE €TO
CBOWCTB.
5. Ilony4yenue
YTJIEKHUCIIOTO Ta3a.
KauecTBeHHnas
peakius Ha
KapOOHaT- HOHBI.
4 Mertannsl 1 ux 17 6.2K€cTKoCTh BOJIBI U Ne3
COETMHEHUS. criocoOsr eé o TeMe
CTpaHEHUSI.
yerp «MeTtamibby
7.Pemenune
AKCTIEPUMEHTATbHBIX
3a/1a4 1o TeMe
«MeTtanb».
5 XUMHS ¥ OKpY>Karorias 2
cpena.
6 O06001enre 3HAHUN 110 7 Ned
XHMUH 32 KypC OCHOBHOM 3a Kypc
IIKOJIBI. HOI[FOTOBK& K OCHOBHOMU
OcHoBHOMY [IKOJIBI
rocy/1lapCTBEHHOMY
sk3ameny (OI'D).
Pesepr 2
Hroro 68 7 4
IloypouHo- TeMaTHYecKoOe NJIAHUPOBaHHUE YPOKOB XuMnu 8 KJjacc
Kou-
Ne Tema BO
4acoB
HavanbHble NOHATHS U 32KOHBI XUMHUH 20
1 [Ipeamet xumun. Posib XMMUM B KU3HU YEIOBEKA. 1
2 Metoabl U3ydeHus: XUMUU. 1
3 ArperatHble COCTOSIHUSI BEIIECTB. 1
4 ITP.P Nel «IIpaBuna Th u HEKOTOpBIE BUIBI PA0OT B XUMUYECKOM 1
1abopaTopHH.
ITP.P Ne2]lomarrnuii sxciepumenT «HabmtoneHue 3a ropsiieid cBeuoin»
5 ®u3nueckue BJIECHUS- OCHOBA OIPEACIICHUS pa3/IeJICHUsI CMECEe B XUMHUMU.
6 IIP.P Ne3 «AHanu3 no4yBbI» 1




7 ATOMHO- MOJIEKYJISIPHOE yueHUE. XUMHUECKUE DIIEMEHTHI. 1
8-9 3HaKU XUMUYECKUX JIeMEHTOB. [leprnoanyeckast Tabiaua XuMUIECKIX 2
anemenToB J[.M1.Menieneena.
10-11 | Xumuueckue GOpPMYIIBL. 2
12-13 | BaneHTHOCTD. 2
14 XUMHUYCCKUE PEaKIHH. 1
15-16 | Xumuueckue ypaBHEHUS. 2
17-18 | Tunsl XUMHUYECKUX PEaAKIUH. 2
19 [ToBTOpenue u 06od1IeHNe TeMbl «HavanbHbIe MOHATHS U 3aKOHBI XUMUN. 1
20 [ToaroroBka Kk KOHTPOJIBHOM padoTe. 1
K.P.Nel no teme «HavanbHble MOHATUS U 3aKOHBI XUMUN
BaskHeiiue npeacTaBuTe/ I HEOPraHUYECKNX BEIleCTB. 18
KonuyecTBeHHBbIE OTHOLIEHNS] B XUMHH.
21 Bosznyx u ero cocras. 1
22 Kucnopo. 1
23 [Ip.P Ne4 «ITomydenne, coOupaHue u pacro3HaBaHUuE KUCIOPOIa 1
24 OKCHUIEBL. 1
25 Bomopo. 1
26 [p.p.Ne5 «Ilonmydenune, coOupanue 1 pacro3HaBaHUE BOJIOPOJIa» 1
27 Kucnorsl. 1
28 Coim. 1
29-30 | KonmuecTBo BemiecTBa. 2
31 MonspHblii 00beM Ta30B. 1
32-33 | PacueTsl M0 XUMUYECKUM YPaBHEHUSIM. 2
34 Bomga. OcHoBanus. 1
35 PactBopbl. MaccoBasi 107151 paCTBOPEHHOTO BEIIECTBA. 1
36 [Ip.P.Ne6 «ITpuroroBneHue pacTBopa ¢ 3aaHHON MacCOBOM J10JICH 1
pacTBopeHHOro BemiecTBay // Jlom skcriepuMeHT «BpipaliuBaHie KpUCTaILIIOB)
37 OO6o0menre U cucTeMaTu3alus 3HaHui 1Mo Teme «BaxuHelmue npencraButeny | 1
HEOopraHuyeckux BemiecTB. KonmnuecTBeHHbIE OTHOIICHUS B XUMUM»
38 K.p Ne2 o teme «Baxkneliue npeacTaBUTeId HEOPraHMYeCKUX BEIIECTB. 1
KonunuecTBeHHbIE OTHOIICHUS B XUMHI)
OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeTMHEHM I 10
39 Oxkcuipl, UX KIacCu(PUKAIKUI ¥ XHMUUECKHE CBOMCTBA. 1
40 OcHoBaHuUs, UX KJIacCU(pUKAIUA U XUMHUYECKHUE CBONCTBA. 1
41-42 | KucioTsl, UX KiIacCU(pUKAIUA U XUMHUYECKUE CBOMCTBA. 2
43-44 | Conu, ux KIaccupuKanus 1 XAMUIECKHE CBOMCTBA. 2
45 I'enetnueckas cBs3b MEXKIY KJIacCaMU HEOPraHUYECKUX COCTMHEHHM. 1
46 [Ip.p Ne7 «Pemenne skciepuMeHTANbHBIX 3a7a4 10 TeMe «OCHOBHBIE Kilacchl | 1
HEOPraHNYECKUX COCAMHEHUI»
47 O06o001enne 1 cucTeMaru3anus 3HaHui 1o TeMe «OCHOBHBIE KIIACCHI 1
HEOPraHNYECKUX COCAMHEHUI»
48 K.P Ne3 no reme «OCHOBHBIE KJIACChl HEOPTAHUYECKUX COEAMHEHUN» 1
IleproanyecKkni 3aKOH M NMEPHOINYECKAS CHCTEMA 3JIEMEHTOB 8
JI.A.MenaeseeBa
49 EcTtecTBeHHBIE CeMeiicTBa XUMHUYECKUX 3JIEMEHTOB. AMGMOTEPHOCTb. 1
50 OrtxkpsiTue Ilepunoanueckoro 3akona J[.11.Menneneena. 1
51 OcCHOBHBIE CBEIEHUS O CTPOCHUH aTOMOB. 1




52 CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB. 1

53 [Tepuoanueckas cuctema xumuieckux anementoB JI.1.Menzeneena. 1

54-55 | XapakTepucTHKa dJIEMEHTA TI0 €ro MOJIOKEHHUIO B IEPUOINISCKON Tabnuie 2
JA.N.Menneneena.

56 3nauenue nepuoaudeckoro 3akona u [ICXD J[.M.Menzaeneena. 1

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUT 9

o7 HNonnas xumuueckas CBs3b. 1

58 KoBaneHntHas xumuyeckas CBS3b. 1

59 KoBaneHnTHas HenoJsipHas ¥ MOJISIPHAS XUMUYECKas CBSI3b. 1

60 Meranmnieckass XUMAYECKask CBS3b. 1

61 CreneHb OKUCIICHUS. 1

62-63 | OKHCANTETHHO-BOCCTAHOBUTEIBHBIE PEAKITHH. 2

64 O60061enne u cucreMaru3anus 3HaHui 1o tremam «llepuoauueckuii 3aKoH u 1
[ICXD .N.Menneneea» u «Xumuueckas cBsizb. OBP»

65 K.P.Ne4 o remam «llepuoanueckuii 3akon u [ICXD JI..MenneneeBa» u 1
«Xumuyeckas cBsizb. OBP»

66-68 | IoBTOpeHHe Kypca XuMuu 3a 8 KJiacc. 3
Hrorosas koHTposbHas padoTa 3a Kypc xumuu 8 kinacca. K.p.NeS
Bcero 68
TemaTH4ecKoe NJIAHUPOBAHHME Y4eOHOI0 MaTepHasa Kypca XuMun 9 Kiacc

Ne Tema KomnuecTso

9acoB
IloBTOpeHue 1 00001IEHNeE CBeeHUIT 0 Kypcey 8 kiacca. 5
XuMHYeCKHE PeaKnH.

1 Knaccudukanus HeopraHM4eCKUX BEIIECTB U MX HOMEHKJIATypa. 1
2-3 | Knaccudukanus XMuMHUYECKUX PEaKIMi 10 pa3IMYHBIM OCHOBAHHSIM. 2
4-5 | IloHsTHE O CKOPOCTH XUMHUUYECKOU peaknuu. Karamms. 2

XuMHYeCKHE PeaKMi B PacTBOpax. 10

6 DIEKTPOIUTHYECKAS TUCCOIHALINS. 1

7 OCHOBHBIE TIOJIOKCHHUS TEOPUH ICKTPOIUTHUECKON JUCCOTUAIIH 1

(TOH)
8-9 | Xumuyeckre CBOKWCTBA KUCIIOT KaK AJICKTPOJIUTOB. 2

10 | XumMHuecKHe CBOMCTBAa OCHOBAHUH KaK 3JICKTPOJIUTOB. 1
11 XHUMHYECKUE CBOMCTBA COJICH KaK AJICKTPOJIUTOB. 1
12 [TonsaTHe 0 THAPOIN3E COTICH. 1
13 [IpakTnueckas paborta Nel Penienue skcriepUMeHTaNbHBIX 337124 110 1

TeMe «DNEKTPOIUTUIECKAs! TUCCOIUALIHS

14 O06001IeHne U cucTeMaTr3allns 3HaHU 10 TeMe «XHUMHYeCKHe 1

pEaKIuu B pacTBOPAX».

15 | KonrponasHas pabora Nel o teme «XuMHUYecKHe peakliuu B 1

pacTBopax»
HemeTtayuibl M MX cOeIUHEHHUS. 25

16 OO11ast XxapakTepUCTHKa HEMETAJJIOB. 1
17 Oomas xapakTepuctuka snneMeHToB VIIA- rpynmbl- raioreHos. 1
18 CoeauHeHns rajloreHos. 1
19 | IIp.p Ne2 «M3yueHne cBOMCTB CONSTHON KUCIOTHI 1
20 O6mas xapaktepuctuka VIA — rpynnsli- xanskoreHos. Cepa. 1




21 CepoBo10pO1 U CYTb(UIBIL. 1
22 | KucinopoaHble cCOeTMHEHHS CepHI. 1
23 | IIp.P Ne3 M3yvenue cBOWCTB CEPHOM KUCIOTHI 1
24 | O0mas XxapakTepUCTHKa XUMHUUECKUX 1eMeHTOB VA- rpymmsl. A30T. 1
25 | Ammuak. Coyit aMMOHHSI. 1
26 | [Ip.P Ned IlonyueHne aMMuaKa 1 U3y4eHHE €ro CBONCTB. 1
27-28 | KucnopoHbie COeAMHEHUS a30Ta. 2
29 docdop u ero coequHEHUS. 1
30 | O6mas xapakrepucTika 31eMeHToB |V A —rpymnmel. Yraepo. 1
31 Kucnopoiabie coemHeHus yriaepoaa. 1
32 | IIp.P Ne5 INosryueHue yriieKuCIOTO Ta3a U U3y4eHUE €ro CBOMCTB. 1
33 | YraeBoaoposl. 1
34 Kucnopoaconepxanme opraHM4ecKue COeMHEHHUS. 1
35 | KpemHwMii 1 ero coeTnHeHMS. 1
36 | CunmkatHas IPOMBIIIJICHHOCTb. 1
37 | IlomyueHne HEMETAILIOB. 1
38 [Tosnydenne BaXKHEHIIUX XUMUYECKUX COCIMHEHN HEMETAIIIOB. 1
39 O06ob61Ienue 1o TeMe «Hemetamisl 1 UX COETUHEHUSY 1
40 Kontponpras padoTta Ne2 mo teme«HeMeTanmisl u UX COSTUHEHUS 1
MeTaJlJibl M MX COEIMHEHHUSI. 16
41 OO01as XxapakTepuCTUKa METAJIOB. 1
42 XUMHUYECKHE CBONCTBA METAJIOB. 1
43-44 | OOmas XxapakTepucTruKa 31eMeHTOB |A- TpynibI. 2
45-46 | OOmas xapakrepuctuka 35eMeHToB || A- rpynmsl. 2
47 KecTkoCTh BOJIBI M CLIOCOOBI €€ YCTPaHCHHUS. 1
48 [Ip.P Ne6 XKecTkoCcTh BOJIBI ¥ CLIOCOOBI €€ YCTPAHCHHS. 1
49 ANIOMUHHAHN U €r0 COeqUHEHNUS. 1
50-51 | XKene30 u ero coeMHEHUSL. 2
52 [Ip.P Ne7 Pemenue skciepuMeHTaIBHBIX 33724 10 TeMe «MeTaibhy 1
53 Koppo3sus MeTamioB u crmocoObl 3alUThI OT HEe. 1
54-55 | Meramibl B ipupo/e. [loHsTHE 0 METaUTypruu. 2
56 O60061enue 3HaHui o Teme «MeTaib 1
57 KonTtponbHas padoTa o TeMe «MeTaybhy 1
XHUMHA M OKpPY:Kalomas cpeaa. 2
58 XHUMHUYECKUH COCTAB IUIAHETHI 3€MIISL. 1
59 | Oxpana okpy»Karomieil cpefibl 0T XUMHUYECKOT0 3arpsi3HEHUSI. 1
O000menne 3HaHUH 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIBI. 7
IHoaroroBka kK OCHOBHOMY rocyAapcTBeHHOMY 3K3aMeny (OI'J).
60 Bemtecrna.
61 | Xumuueckue peakium.
62-63 | OCHOBBI HEOPraHMYECKOW XUMUHU.
64 | [loBTOpenue u o0oOIIEHNE MaTepUata Kypca XUMHH.
[ToaroroBka K UTOTOBOM KOHTPOJLHOU paboTe 3a roj. Pemenue 3anay.
Tpenunr-tectupoBanue no Bapuantam [ A npouuisix et u
JIEMOBEPCHUH.
65 | Hrorosas KOHTpOJIbHAs paboTa Mo XuMuu 3a 9 kiacc.
66 | Amammus wrorossix KOHTPOJIBHBIX PadoT.
Peseps 2




Monayns «BocnurarenbHblil KOMIIOHEHT YPOKa»

Peanu3zanus negaroraMu BOCIUTATENBHOIO MOTEHIMANIA YPOKA MIPEIOJIAaraeT:

- YCTAHOBJICHHE JJOBEPUTEIbHBIX OTHOIIECHUM MEXK/Ty YUYUTEIEM U €r0 YYEeHUKaMH, 3TO
CIOCOOCTBYET MPHUBJICUYECHNIO BHUMAaHUS 00ydaroluxcst K 00CyKIaeMoil Ha ypoKe
MH(pOpMAaLMK, aKTUBU3ALIUY UX TIO3HABATENIbHOMN 1€ATEIbHOCTH;

- OOy KACHHUE IIKOJIbHUKOB COOMI0aTh HA YPOKE OOLIEITPUHATHIE HOPMBI IIOBE/ICHUS,
MpaBuiia OOIIEHHS CO CTAPIIUMU (YUUTEIIIMH) U CBEPCTHUKAMHU (IIKOJIbHUKAMH ),
MPUHIMIBI yYeOHON JUCIUIUIMHBI U CAMOOPTaHU3alluu;

- IPUBJICYCHNE BHUMaHU IKOJbHUKOB K IEGHHOCTHOMY ACIIEKTY M3y4aeMbIX Ha ypOKax
SIBJICHUW, OpraHu3alus X paboThl C MOIy4aeMON Ha YPOKE COLIMATIbHO 3HAUMMOMN
uH(popMaLMel — THUIMUPOBAHUE €€ 00CYKIEHUS, BBICKA3bIBAHUS YUAILIUMUCS CBOETO
MHEHHUS 10 €€ MOBOAY, BEIPAOOTKH CBOETO K HEW OTHOLIEHUS;

- HCTI0JIb30BAaHUE BOCIIUTATENbHBIX BO3MOKHOCTEHN COJIepKaHusl yueOHOTo npeameTa
gyepe3 IEMOHCTPALUIO JIETSM MPUMEPOB OTBETCTBEHHOT0, IPAKJIAHCKOTO MOBEICHUS,
MPOSIBJICHUS YEJIOBEKOIIO0US U 100pOCEPA€UHOCTH, Yepe3 MOJ00P COOTBETCTBYIOIIMX
TEKCTOB JUI YTEHUS, 3a7a4 AJIsl PeIeHUs, TPOOIEMHBIX CUTYyaluil sl 00CyK/IeHUs B
KJlacce; MPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POpM pabOThl ydaluxcsi:
MHTEJUIEKTYaIbHBIX UT'P, CTUMYJIUPYIOUINX [M03HABATEIbHYI0 MOTHUBAIIMIO IIKOJBHUKOB;
- IUCKYCCHUH, KOTOpBIE JA0T YYalIUMCsI BO3MOKHOCTh MPUOOPECTH OTBIT BEACHHUS
KOHCTPYKTHBHOTO JIMAJIOra;

- TPYIIOBOI paboThI MK pabOTHI B Mapax, KOTOPhIE y4aT MIKOJIbHUKOB KOMaHIHON
paboTe U B3aUMOJCHCTBUIO C APYTUMHU JETHMU;

- BKJIFOUEHHE B YPOK UT'POBBIX MPOLEAYDP, KOTOPbIE IOMOTAIOT MO AEP>KaTh MOTUBALIUIO
JeTel K NOJyYeHHIO 3HAaHUH, HaJIaXKMBAHUIO MO3UTUBHBIX MEKIMYHOCTHBIX OTHOUICHUH
B KJIacce, IOMOTA0T YCTaHOBJIEHHUIO 100pOXKeIaTeIbHOM aTMOCc(ephl BO BpeMs ypOKa;
- opraHusanus mwegdcTBa MOTUBUPOBAHHBIX U APYIUPOBAHHBIX YUALUXCS HaJ UX
HEYCHEBAIOIIMMH OIHOKJIACCHUKAMHU, TAIOLIEr0 IKOJIbHUKAM COLMAIbHO 3HAYMMBIH
OIIBIT COTPYTHUYECTBA ¥ B3aUMHOMN MOMOIIY;

- BOBJICUEHUE U MOJIEPIKKA HCCIIEeI0BATENIbCKOM 1A TEIbHOCTH HIKOJIbHUKOB B paMKax
peanu3aluy UM WHAUBUTYyaJIbHBIX U IPYNIOBBIX UCCIEA0BATEIbCKUX IPOEKTOB, YTO
JacT HIKOJbHUKAM BO3MOXHOCTh IPUOOPECTH HAaBBIK CAMOCTOSITENILHOTO PEILIEHUS
TEOPETHUUECKOM MPOoOIIeMBl, HABBIK T€HEPUPOBAaHUS U 0(hOpMIIEHHS COOCTBEHHBIX UJIEH,
HaBBIK YBAXXHUTEIBHOI'O OTHOILIEHUS K Uy>KUM HAEIM, OPOPMIICHHBIM B paboTax Apyrux
uccliefloBaTeNel, HaBbIK IMyOJIMYHOTO BBICTYIUICHUS IIepe]l ay JUTOPUEH,
apryMEHTHPOBAHMs U OTCTauBaHUS CBOEH TOUKH 3pEHUS;

- yepe3 OpraHu3aluIo U MPOBEJCHNE TEMATUYECKUX BCTPEY C MPUTTIAIIEHUEM YUEHBIX,
aKTEpOB, MY3bIKaHTOB, XY0XHHUKOB, TUCATENCH, ’KYPHAIUCTOB;

- OTKPBITBIE YPOKH K I00MJIESM 3HaUMMBbIX HAayYHBIX, HICTOPUYECKHUX JAT, a TAKXKE
nucareseil 1 Mo3ToB, KOHKYPChI YTELOB K I00MJIesIM MHcaTeNlel U M03TOB, pa3MelleHHne
CO3JIaHHBIX JIETHMH HAayYHBIX, HCCIIEIOBATENBCKUX pabOT, CTUXOTBOPEHHI, pacCKa30B Ha
crpanunax VK MBOY OOIII c.I'vipuienyn



MarepuajibHO-TeXHH4YECKOe o0ecriedeHmne:
Jnist 00y4deHus: ydammxcss OCHOBHOM IIKOJIBI B COOTBETCTBHHU ¢ TpeOoBaHusmu deaepanbHOro
rOCyJapCTBEHHOTO O0pa30oBaTEIbHOTO CTaHAapTa HEOOXoauMa peayn3aiusl JesTeIbHOCTHOTO
noaxoja. JlesTenbHOCTHBIN T0IX0 ] TpeOyeT MOCTOsIHHON OTMOPHI Mpoiiecca 00y4IeHUs XUMUU Ha
JEMOHCTPAIIMOHHBI  AKCIIEPUMEHT, TPAKTHUYECKUE 3aHATHS W JIA0OPATOPHBIC  OIBITHI,
BBITIOJTHSIEMBbIE yudamuMucs. KaOuHeT XUMUM OCHAIEH KOMIUIEKTOM JIEMOHCTPAIMOHHOTO W
naboparopHoro oOOpyIOBaHWS TIO XHMHH JUII OCHOBHOW IIKOJBL. B KkaOuHETe XUMUU
OCYILIECTBIISIIOTCS. KaK ypOdYHAas, Tak © BHEypo4yHas (OpMBI y4eOHO-BOCIUTATEIHLHOU
NesITeNbHOCTH ¢ ydamumucs. OcHauieHue B OoJbllIeld YacTH cOOTBETCTBYeT IlepeuHrio
o0opynoBaHUs KaOMHETa XMMUU M BKIIFOUACT PA3IMYHBIC TUIBI CPEICTB OOYYeHHUs. BobIIyro
4acTh ~ OOOpYIOBaHMUSI  COCTaBJISIIOT  y4eOHO-TIpaKTHYeCKoe W yueOHO-1abopaTopHOE
0o0opyIoBaHHE, B TOM YHCIE KOMIUIEKT HATypaldbHBIX OOBEKTOB, MOJIEIH, MNpUOOPHl U
WHCTPYMEHTHI JJI TIPOBEJICHUS JAEMOHCTPAlUA M MPAKTUYECKUX 3aHATUN, IEMOHCTPAIIHOHHBIC
TaOJIUIBI, BUJIEO, MEIHA OCHAIIICHHE.
B xoMmmuiekT TexHMUecKHX W WH()OPMAIMOHHO-KOMMYHUKATHUBHBIX CPEJCTB OOYYCHHS
BXOJST: ammaparypa s 3alucel U BOCHPOW3BEIACHUS ayauo- W BUIACOMHGOPMAIINH,
KOMIIBIOTEP, MYJIbTUMEINA TIPOCKTOP, TOCKAa C MHTEPAKTUBHOW MPHUCTABKOM, KOJUISKIIHS MeIra-
pecypcoB, BeIxo1 B IHTepHET.
Hcnonb30BaHne 3IEKTPOHHBIX CPEJICTB 00yUEHUS TO3BOJISIIOT:
® AKTUBU3UPOBATh JEATENILHOCTh OOyYaromMXcs, TNoNy4arb Oojiee  BBICOKHE
KaueCTBEHHBIC PE3YJIbTAThl 00YUCHUS;

e mnpu moarotoBke kK EID obecrneunBarh CaMOCTOSITEIPHOCTh B OBJIAJICHUU
coJiep:KaHUeM Kypca .

e ¢dopmupoBate KT - xoMmeTeHTHOCTH, CIIOCOOCTBYIONIYIO YCIIEITHOCTH B Y4eOHOM
NesITeNIbHOCTH;

e ¢dopmuposats YY/I;

Hamypanvnoie 00vekmul

HatypanbHble 00bEKTHI, UCIIOJIb3yeMble B O0YUEHHH XMMHH, BKJIIOYAIOT B Ce0sl KOJUICKIIMH
MUHEpAJIOB M TOPHBIX MOPOJ, METAIUIOB U CIUIABOB, MUHEPAJIbHBIX YJOOpEHMIi, IiacTMacc,
Kay4yKOB, BOJIOKOH U T. JI.

O3HakOMJIeHHE Yy4YalIuxcsi ¢ oOpa3laMu HCXOJTHBIX BEIIECTB, MOJYINPOAYKTOB M TOTOBBIX
W3JIeNUI TO3BOJISIET MOJIYYUTh HArjsAHOE MpEeACTaBleHHuE 00 3TUX MarepHuaiax, UX BHEUTHEM
BHJIE, a TAK)KE O HEKOTOPBIX (PU3NYECKUX CBOIMCTBAX.

Xumuueckue peakmuewvt u Mamepuaivl

OOparmieHre co MHOTHMHU BeEIIECTBaMU TpeOyeT CTPOroro COOMIOJACHHS MPaBHII TEXHUKHU
0€30MacHOCTH, OCOOCHHO MpPU BBHINIOJHEHHH OMBITOB CaMUMH ydauumucs. Bce HeoOxoaumbie
MephbI NPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOUIUX TOKYMEHTaX U UHCTPYKLHUAX.
Xumuueckaa nadopamopuan nocyoa, annapamaol u npudopvl

Xumuueckas 1nocya noapa3ieiseTcss Ha ABE TPYIIIbL: ISl BHIIIOJIHEHUS ONBITOB yYalllUMUCS
Y JIEMOHCTPALIMOHHBIX OMBITOB.

[Tpubopsl, ammapaTbl U YCTAaHOBKH, MCIIOJIb3yeMble Ha YPOKaX XHUMHUU, MOJPA3JESIIOT Ha
OCHOBE MPOTEKAOIIUX B HUX (PU3UIECKUX U XUMUYECKUX .

Mooenu

OO0bekTaMu MOJECTUPOBAHUS B XUMUU SIBIISIOTCS aTOMBI, MOJIEKYJIbl, KPUCTAIIIBI, 3aBOJICKUE
anmnaparhl, a TaKKe IPOUCXOSIINE POECCHI.



B npenogaBaHMM XMMHM MCHOJB3YIOTCS MOJEIM KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpadura, cepsl, pocdopa, okcuaa yriepona(ly), moBapeHHOH coyd, b, o, )Kene3a, MeIH,
MarHusi, Habopbl MOJIETICH aTOMOB JIJIsl COCTABJICHHUS IIAPOCTEPIKHEBBIX MOJEIICH MOJICKYJI.

Yueonwvie nocooua na neuammnoii ocnose

B npomecce 0O0yueHMS XUMHUM HCHOJB3YIOTCS CJEAYIOIIME TaOIHMIbI MOCTOSHHOTO
skcrioHupoBaHus: «llepuonnueckas cucrema xumuyeckux sieMeHtoB J[.M. Menneneesay,
«Tabnuma pacTBOPUMOCTH KHCJIOT, OCHOBAaHMH U  COJCH», «IINEKTPOXUMHUYECKHHA Pl
HaIlpsHKEHUHA METauIoBy, «KpyroBopoT BEemecTs B IPUPOAE» U Jp.

JUis opraHu3aldy CaMOCTOSITEIbHOM paboThl O0Oy4arolmuXcs Ha YpPOKaX MCIOJIb3YIOT
pa3HooOpa3Hble JUAAKTUYECKHE MaTepHalbl: TETPAJAW HAa TEYaTHOW OCHOBE WJIM OTJIEIIbHBIC
paboune JHMCTBI — HMHCTPYKIMH, KapTOYKH C 33JaHUSMHU Pa3sHOH CTETEeHH TPYIHOCTH IS
M3Y4EHHUs HOBOTO MaTepuaa, CaMOIIPOBEPKU U KOHTPOJISL 3HAHUMN yJallluXcsl.

Jliia obecrieueHust 0€30MacHOrO Tpy/Aa KaOMHETe XUMUU UMEETCS:

® [IPOTHUBOIOKAPHBIA UHBEHTAPh
® anTeyky ¢ HAbOPOM MEIUKAMEHTOB U MEPEBA30UYHBIX CPEJICTB;

® HHCTPYKIHIO 110 IpaBuiiaM 0€3011aCHOCTH TpyAa Ui 00y4aroImuxcs

® KypHaJ perucTpalnyy HHCTPYKTaXa Mo MpaBuiiaM 0€30MacHOCTH TPYAA.
Y4yeOHO-MeTOANYECKOE O0ecneueHre 00pa30BaTeJILHOIO NMpouecca

1. ITeyaTHbIE MOCOOHUS.
Y4eOHO —MeTOANMYECKOE 00ecnieyeHne

YMK «Xumusi. 8 kjaace»
1. Tao6puensu O. C. Xumus. 8 kiacc: yaeOHUK /17151 00111e00pa30BaTEIbHBIX OpraHU3aIHA
/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: I[Ipocsemenue, 2019
2. Tabpuemnsn O. C. Xumus. Meroaudeckoe nmocoodue st 8 kinacca yaeOHoe rmocoodue st

obmeoOpazoBaTenbHbIX opranuzanmii / O. C. I'abpuensu, . B. Akcénona, 1. T'.
OctpoymoB. — M.: [Ipocsemenue, 2019

3. T'abpuemnsa O. C. Xumusa. COOpHUK 3a/1a4 U yIIpaKHEHUH. 8 Kitacc: yueOHoe mocodue
utst oOmeodpaszoBarenbhubix opranu3anuii/ O. C. 'abpuensn, 1. B. Tpury6yak M.:
[Ipocsenienue, 2019

4. Tabpuensu O. C. Xumus. Terpaas a1 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX PabOT.
8 Kiacc:
yuebHoe nmocobue s 06mmeodpazoBatenbHbix opranusanuii / C. ['abpuenss, 1. B.
Axkcenona, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019

5. Tabpuensu O. C. Xumus. Pabouas retpans. 8 kinacc: yueOHoe mocobue amns
obmeoOpazoBaTenbHbIX opranusanuii / O. C. I'abpuensH, C. A. Cnaakos, . I
OctpoymoB. — M.: [Ipocsenienue, 2019

6. Ilporpamma kypca xumuu i 8—9 kiaccoB 0011e00pa30BaTENbHBIX YUPEKICHHIHA
(aBropsl O. C. T'abpuensn, C. A. Cnagkos).

7. Xumus B TecTax, 3a/1auax u ynpaxHeHusx. 8 kinacc (aBtopsl O. C. 'abpuensn, U. B.

Tpuryouax).
YMK «Xumus. 9 kiaace»
1. Tabpuensa O. C. Xummsa. 9 xmacc : ydyeOHMK Juig oOmeoOpa3oBaTeIbHbBIX
opranmzaimii / O.  C. T'abpumensn, U. I'. OctpoymoB, C. A. CmaakoB. — M.:

IIpocsewmenue, 2019



2. Tabpuensn O. C. Xumus. Meronudeckoe mocodue g 9 kmacca: yde0. mocodue s
obmeoOpazoBarensubix opranusanuii / O. C. I'abpuensn, M. B. Akcénora, U. T.
OctpoymoB. — M.: [Ipocsenienue, 2019

3. Taopuensa O. C. Xumus. COopHUK 3a/1a4 U yIIpaXHEHHH. 9 Kacc : yaeOHoe mocobue
s obmeoOpazoBarenbHbix opranusanuit/ O. C. I'abpuensn, U. B. Tpurybuak. M.:
[Ipocsemenue, 2019
4. INabpuensu O. C. Xumust. Tetpaap 17151 1aOOpaTOPHBIX OIBITOB U MPAKTUYECKUX
pabot. 9 knacc : yueOHOe mocodue s 00meodpazoBaTebHbIX oprarm3anmii /O. C.
l'abpuensu, U. B. Akcenona, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019

5. lN'abpuensu O. C. Xumus. Pabouas rerpaap. 9 kiacc : yaeOHoe mocobdue ajs
obmeoopazoBatenbHbIX opranuzanuii / O. C. I'abpuensu, C. A. Cnaakos, 1. T
OctpoymoB. — M.: [Ipocemnienue, 2019

6. Ilporpamma kypca xumuu Juid 8—9 kiaccoB 0011€00pa30BaTENbHBIX YUPEKICHHMN

(aBTopsl O. C. I'abpuensn, C. A. Cnaakos).

7. XuMus B TecTax, 3anadax u ynpaxksHeHusx. 9 kmacc (aBtopel O. C. I'abpuensn, 1. B.
Tpury6uak).

2. UntepHer-pecypcebl. Vcnons3oBanne MHPOPMAIMOHHBIX PECYPCOB, OOECIIEYMBAFOIINX
METOIMYECKOE COMMPOBOKICHNE 00pa30BaTEIILHON ACSITEIIHHOCTH 10 XUMUU:

Tabpuensn, O. C. Xumusa. § Kiacc : dJIEKTPOHHOE yuyeOHOE W3JIaHUE€ : MYJIbTUMEIUIHOE
npuinoxkenne  k  yueommky O. C. Tabpumensna. —  Pexum  gocryna
http://www.drofa.ru/catnews/dl/main/chemistry

Tabpuensn, O. C. Xumusa. 9 Kiacc : 3JICKTPOHHOE yuyeOHOE W3JIaHUE | MYJIbTUMEIUHHOE

npuiokenne Kk  yueonmky O. C. Tabpumensma. —  Pexum  moctyna
http://www.drofa.ru/catnews/dl/main/chemistry

[Iporpamma 1o XUMUH. —  Pexum  moctyma : http://www.drofa.ru/for-
users/teacher/vertical/programms

Enunas xomnekuust uudpoBbiXx 00pazoBaTeNbHBIX pecypcoB. — Pexum poctyna
http://school-collection.edu.ru

DNeKTpOHHBIE TIPWIOKEHUsT K ydyeOHmkam 8, 9 wracca. — Pexwm goctyna

http://www.drofa.ru/cat/product865.htm

- o¢punmaneueiii caiit ®UIIN (DenepanbHplii MHCTHTYT IMEIarOTHYECKUX H3MEPEHUMN):
MaTepuanbl MO TOCYIapCTBEHHOH wurToroBoil atrecranuu, BIIP, GaHK OTKPBITHIX 3aJaHUN
(http://www.fipi.ru/);

- oduimaneHeii cailT BeepoccHiickoi OMMITMAIB! IIKOJIBHUKOB: 3aJaHMsI IPOILIBIX JIET
11t paboTeI ¢ ogapeHHbiMu aetbMu (http://www.rosolymp.ru/);

- calT «3aHUMaTeNbHask XUMHUS JUIS A€TeH W NIKOJIBHUKOBY»: MAaTepUAIIbl ISl IOJATOTOBKH
MEpOTIPUATHI BO BHEYPOYHOH JEATENBHOCTH (MH(pOpMALHs 00 OKPYKAromeM MHUpPE C TOYKU
3peHHs XMMHKa, HHTepecHbIe (hakThl, HoBocTh xumun) (http://www.alto-lab.ru/);

- calT «3aHUMAaTeNbHAs XUMUS: 3aHUMATEIIbHBIC OIBITHI JIJISl TPOBEACHUS MEPOTIPUSTHIA
BO BHCYPOUHOW JICATEIBHOCTH, TEOPETHYCCKUH Marepuan Juis TOJrOTOBKH yYalluxcs K
omummuaze mo xumuu (http://www.kristallikov.net/);

- CaﬁT «A.]'IXI/IMI/IK»i MaTepI/IaJ'I 10 XUMHHU IJIA J'I10603HaTeJ'IBHLIX, 3aHUMATCIIBHBIC OIILITHI
(http://www.alhimik.ru/read/grosse0.html);

- caiit «3aHuMarenpHas XuMHS. Bce o0 Meramnax» IOCBSIIEH MeTaulaM, HX
MIPOUCXOXKCHUIO U OTKPBITHIO, IPAKTHYECKOMY MPUMEHEHUI0. MaTeprall MOKHO MCIIOJIb30BaTh
JUIS. COCTABJICHUS OJIUMITHAAHBIX 3amanui (http: //allmetalls .ru/).

- «Poccwuiickas 3nekrponHas mkoaa» http://resh.edu.ru/about.



http://www.drofa.ru/catnews/dl/main/chemistry
http://www.drofa.ru/catnews/dl/main/chemistry
http://school-collection.edu.ru/
http://www.drofa.ru/cat/product865.htm
http://www.fipi.ru/
http://www.rosolymp.ru/
http://www.alto-lab.ru/
http://www.kristallikov.net/
http://www.alhimik.ru/read/grosse0.html
http://resh.edu.ru/about

Ilepeyenr 3HaHMIT M yMeHHiIl, HeO0XOAMMBIX /ISl YCHEIIHOTO0 HPOXOKIACHUS

rocylapcTBeHHoil wurTorosoii arrecrauum B ¢opme OI'D m EI'D, npeacrasinen B

COOTBETCTBYIOIIUX Koau(pukaTopax [DnexkrponHslii pecype]. - URL:
http://www.fipi.ru/oge-i-gve-9/demoversii-specifikacii-kodifikatory - OI'3;
http://www.fipi.ru/ege-i-gve-11/demoversii-specifikacii-kodifikatory - EI'D;
http://www.fipi.ru/vpr — BbITyCKHBIE IPOBEPOYHBIE PAOOTHI;
http://www.fipi.ru/oge-i-gve-9/gve-9 - marepuanst [B3-9;

JomnojHUTEIbHBIE HH(POPMALMOHHBIE CPeICTBA

1. http://www.alhimik.ru IIpeacraBieHbl pyOpHKH: COBETHl a0MTYPUCHTY, YUUTEIIO XHUMUH,
CIPaBOYHUK (OYEHb OOJIbIIAs 10A0OpPKA TAOJIMIl U CIIPABOYHBIX MaTEpHUAJIOB), BEcenasl XUMUS,
HOBOCTH, OJIUMIINA/Ibl, KYHCTKaMepa (Macca MHTEPECHBIX HUCTOPUUYECKUX CBEACHUN).

2. http://www.hij.ru Xypran «XuMusi 1 KU3HBb» MOHSATHO W 3aHUMATENBHO PACCKa3bIBaeT

000 BCEM MHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHbIi KypHaT «XUMUKH U XHUMUS,
B KOTOPOM IIPECTABICHO MHOKECTBO OIBITOB 10 XHUMHHU, 3aHMMATEIbHOW HWH(OpMAIH,
MO3BOJISIONICH YBIICUh YICHUKOB SKCIIEPUMEHTAIBHOM YaCThIO MIPEMETA.

4. http://c-books.narod.ru BeeBo3morkHast auteparypa 1mo XuMHH.

5. http://www.prosv.ru/ Mocobus ana ydvawmxcs, B TOM 4Yucne AN MOATOTOBKM K MTOroBOW

attectaumm (O3 u EM3), meToamueckne nocobus gns yuymTesnei, HaydHO-MONyAsApHas AuTepaTypa no
XUMUU.

6. http://www.drofa-ventana.ru M3BectHoe u3aatenbcTBO ydeOHOU suTeparypbl. HoBUHKH
HAYYHO-TIOMYJISAPHBIX U 3aHUMATEIbHBIX KHUT IO XUMUU.

7. http://1september.ru XXypHan i ydurteneid ¥ He TOJBKO. Bolbinoe KoJndecTBO paboT
YYEHUKOB, B TOM YHCJIE U MCCIICI0OBATEIBCKOTO XapaKTepa.

8. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii  MIKOJBHBIM — MOpPTal  CO
CCBIJIKAMH Ha 00pa30BaTeIbHBIC CAWTHI 10 XUMHHU.

9. www.periodictable.ru CoopHHK cTaTeli 0 XMMHUYCCKHX 3JIEMEHTaX, WLUTFOCTPHPOBAHHBIN
HKCIICPHUMEHTOM.

OuneHka 3HAHMA M YMEHMH y4aluXxcs
OuneHka yCTHOr0 0TBeTa
OtMeTKa «5»: OTBET MOJIHBIN U TPaBUJIbHBIM HA OCHOBAHUU
M3YYEHHBIX TEOPUIl;
Martepuai U3J0KEH B ONPEACIIEHHOM JIOTHYECKOH MMOCIeA0BaTeIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM; OTBET CaMOCTOSTEIIbHBIN.
OtMmeTKa «4»: OTBET MOJHBIA U TPABUJIbHBIN HA OCHOBAHUH W3YYEHHBIX TEOPHIl; MaTepHal
W3JI0KEH B ONPEIEICHHON JIOTUYECKOU MOCIIEeI0BATEIbHOCTH, IPU 3TOM JIOIYLIEHBI ABE-TPU
HECYIIECTBEHHBIE OIMIMUOKH, UCTIPABICHHBIE 0 TPEOOBAHHUIO YUUTEIIS.
OtmeTKa «3»: OTBET MOJHBIN, HO TIPU ATOM JAOIMYIIEHA CYIIECTBEHHAs OINOKA UK OTBET
HEIIOJHBIN, HECBA3HBIN.
OtmeTKa «2»: IpH OTBETE OOHAPYKEHO HETIOHUMAaHHUE YUalTUMCSi OCHOBHOTO COJEPKAHUS
y4eOHOro MaTepHasa Wid JOMyIIEeHbI CYIECTBEHHBIE OMMOKH, KOTOPBIE yUallUics HEe MOXKET
WCIIPAaBUTh MPU HABOSAIIUX BOIPOCAX YUUTETIS.
OtMmetka «1»: oTCyTCTBHE OTBETA.
Ouenka 3KCNepUMEHTAIbLHbIX YMEHU
OneHka CTaBUTCS HA OCHOBAHUW HAOIIOJCHUS 32 yJalllUMHCS U TUIChbMEHHOTO OTUYEeTa 32
pabory.
OtmeTka «5»: paboTa BBIIIOJIHEHA TIOJTHOCTHIO U TIPABHIILHO, CJIENIaHbI
MIpaBUJIbHBIE HAOTIOCHUS U BBIBO/IBI,
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AKCIIEPUMEHT OCYIIECTBIICH TIO TJIaHY C YI€TOM TEXHUKU OE30TIACHOCTH U MPaBUII PabOTHI C
BEIIIECTBAMU 1 000PY/I0BaHUEM;

MIPOSIBIICHBI OPTaHU3AIMOHHO-TPYIOBbIC YMEHHS (TIOIICPKUBAIOTCS YUCTOTA pab0UYero MecTa
U MOPSIIOK Ha CTOJIE, SKOHOMHO MCIOJIb3YIOTCSI PEaKTHUBBI).

OtmeTKa «4»: paboTa BBITIOJIHEHA TPABHIIBLHO, CJICIaHbI IPABUIILHBIC HAOIIOICHUS U BBIBOJIBI,
HO TP 3TOM D3KCIIEPUMEHT IPOBEJEH HE IMOJHOCTHIO WM JIOMYIIEHbI HECYIICCTBECHHBIC
OIMOKHU B paboTe ¢ BellecTBaMH U 000pyIOBAaHUEM.

OtmeTka «3»: paboTa BBHINOJTHEHA MPABUILHO HE MCHEE YEM HAIOJIOBUHY WIIM JIOMYIICHA
CYIIECTBEHHAss OIIMOKa B XOJE€ DKCIIEPHMEHTAa, B OOBSCHEHHWH, B O()OPMIICHUU DPAOOTHI, B
COOJIIOICHUN TIPaBUJI TEXHUKU OE30IMACHOCTH MPHU PadOTe C BEIISCTBAMHU U 00OPYIOBAHHEM,
KOTOpasi UCIIPABJISIETCS TIO TPEOOBAHUIO YUUTEIIS.

OtmeTka «2»: ponyiueHsl ABe (1 0ojee) CyIeCTBEHHbIE OIIMOKH B XOJI€ SKCIIEPUMEHTA, B
o0BsicHeHUH, B oopmiieHnn pabOThl, B COOMIONCHUH TPABHI TEXHUKHA OC30MACHOCTH TIPH
paboTe ¢ BemecTBaMu U 000pYyJ0BaHHUEM, KOTOPBIE YUAIIUNUCS HE MOXKET HCIPABUTH JAXKE 110
TpeOOBAHUIO YUUTEIS.

OtmeTka «1»: paboTa He BBINIOJHEHA, Y Y4alIerocs OTCYTCTBYIOT

IKCMIEPUMEHTAILHBIC YMCHHUS.

OuneHka yMeHHi pelmaTh YIKCIePUMEHTATbHbIE

3agayu OTMETKA «5» TUTaH PEIIeHUsI COCTaBJICH

MIPaBUIIBHO;

MIPABWIIBHO OCYIIECTBIICH MTOA00P XUMHUSCKUX PEAKTUBOB U

000pyI0BaHUS; TaHO TIOJIHOE OOBSICHEHNE U CICIIaHbI BHIBOJIBI.

OtMeTKa «4»: T1aH penieHus: COCTaBJIeH MPaBUIIBHO;

MIPABWIIBHO OCYIIECTBIICH MOA00P XUMHUECKUX PEAKTUBOB U 000PYIOBAHUS, IIPH 3TOM
JOTIYIIEHO He 60Jiee NBYX HECYIIECTBEHHBIX ONMTNOOK B OOBSICHEHHH U BHIBOJIAX.

OtmeTka «3»: MJaH peIIeHHs] COCTaBIIEH MPaBUJIIBLHO; MPAaBUIIBHO OCYIIECTBJICH MOI00D
XUMHUYECKUX PEaKTHUBOB U 000pydOBaHMS, HO JAOMYIIEHa CYIIECTBEHHas oOuInOKa B
00BSICHEHUH U BBIBOJIAX.

OtMmeTKka «2»: AOMyIIeHBI ABe (M 0oJiee) OMMOKM B TUTAHE PEIICHUS, B MOA00PE XUMUUYECKHUX
PEaKTUBOB U 000pYyIOBaHUs, B 00bSICHEHUH U BHIBOJAX.

OtmeTtka «1»: 3aaua He pelieHa.

OuneHka yMeHMi peliaTh pacyeTHbIe

3ajgaum

Ot1MeTKa «5»: B IOTHYECKOM

paccyXJI€HUU U PELICHUH HET OLINOO0K,

3aJlaya pelleHa paluoHaIbHBIM CIOCOO0OM.

OtmeTKa «4»: B JIOTUYECKOM DACCY)KJIECHHUU M PEIICHUU HET CYIIECTBEHHBIX OIIMOOK, HO
3a/laua pelieHa HepaloHaAIbHBIM CIOCOO0M WM JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX
OIHOOK.

OtmeTka «3»:

B JIOTHYECKOM PACCYKJICHUH HET CYLIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIeCTBEHHAS
omrOKa B MaTeMaTHYECKUX pacueTax.

OtMmeTKa «2»: UMEIOTCA CYIECTBEHHBIE OIMOKU B IOTHYECKOM PAaCCYKJICHUU

u B pemeHun. OT™MeTKa «1»: OTCYTCTBHE OTBETA HA 3aJaHHeE.

OneHka MMCbMEHHBIX KOHTPOJIbHBIX

pador

OtMmeTKka «5»: OTBET MOJIHBINA U

MIPaBUJIbHBIIN,BO3MOYKHA HECYIIIECTBEHHAS

omnoKa.

OtmeTKa «4»: OTBET HETOIHBIN WK JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIHOOK.
OtmeTtka «3»: paboTa BBIIIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEHA O/IHA CYIIECTBEHHAS
OIMOKA ¥ TIPU 3TOM JIBETPU HECYIIIECTBEHHBIE.

OtmeTKa «2»: paboTa BBIIIOJIHEHA MEHBIIIE YeM HAMOJIOBUHY WIIH COACPIKUT HECKOJIBKO
CYIIIECTBEHHBIX OIINOOK.

OtmeTtka «1»: paboTa He BBITIOTHEHA.



[Ipu o1ieHKe BBIMIOJHEHUS MUCBMEHHON KOHTPOJIBHOM pabOThl yYUTHIBAIOTCS TPeOOBAHUS
enuHoro ophorpaduyeckoro pexmnma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pa00TY KOPPEKTUPYET HPEAIICCTBYIOINE TIPH
BBICTaBJICHHU OTMETKH 32 YETBEPTh, MOJIYTOIUE, TOI.
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