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INOACHUTEJIbBHAS 3AIINCKA

ITporpamma o XMMUHU Ha YPOBHE OCHOBHOT'O 00ILIEro 00pa3oBaHMsl COCTABIEHA HA OCHOBE TpeOOBaHUM
K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00111eT0o 00pa3oBaHus,
npencrasieHHbix B @I'OC OO0, a takxe Ha OCHOBE (eaepanbHON pabodei MporpaMMbl BOCIUTAHUS U C
y4€TOM KOHLIETILIMY IIPENOAaBaHUsl yueOHOro npeamera « XuMus» B 00pa30oBaTeIbHbIX OpraHU3alusaxX
Poccuiickoit ®enepanuu.
ITporpamma o xuMuu pazpaboTaHa ¢ HEJIbI0 OKa3aHUs METOJUYECKON MOMOIIM YUUTENIO0 B CO3aHUU
paboueil nmporpammsl o yueOHOMY npenMeTy. IIporpaMMa no XuMuu 1aét NpeacTaBiIeHUE O LEsX,
o01elt crpareruu 00y4eHusl, BOCIIUTAHUS U Pa3BUTUS 00YYAIOLIUXCS CPEACTBAMU Y4eOHOIO IpeMeTa,
yCTaHaBJIMBAET 00s13aTEIbHOE IIPEAMETHOE COIep KaHue, IIpeyCMaTpUBaeT paclpeielieHue ero no
KJIaccaM U CTPYKTYPUPOBAHUE 110 pa3jieiaM U TeMaM MporpamMMbl [0 XUMUH, OIIPEJIEISIET KOJTUUYECTBEHHBIE
1 Ka4eCTBEHHbIE XapaKTEPUCTUKU COAEPIKAHUSI, PEKOMEHIYEMYIO IIOCIEA0BATEIbHOCTD U3YUEHNUS XUMHUH C
Y4€TOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, IOTUKH y4eOHOI0 MPOLIecca, BO3PACTHBIX
0co0eHHOCTeH 00yUarOIIMXCs, OTPEACIsIeT BO3SMOXKHOCTH MPEIMETA IS pealn3aluu TpeOOBaHHIA K
pe3yabTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOI MporpaMMbl Ha ypOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHMsl, a TaK)Ke TPEOOBaHU K pe3ysbTaTaM 00y4eHUsI XUMHUM Ha YPOBHE Li€JeH n3ydeHus npeamMera
Y OCHOBHBIX BUJI0B Y4eOHO-TIO3HABATEIbHOM JESTEIbHOCTH 00YUaIOIIErocs 10 OCBOCHUIO yueOHOro
COJIEpKaHUS.
3HaHNE XUMHH CIIY’)KUT OCHOBOH [T (HOPMUPOBAHHSI MUPOBO33PEHHUST 00YUArOIIETrOCsl, €ro MpeICTaBICHUI
0 MaTepHaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT GOPMHUPYEMBIC XUMHUEH MPEICTaBICHUS O
B3aMMOIIPEBPAIICHUSAX SHEPTHU U 00 SBOJIIOLUH BEUIECTB B IIPUPOAE, O MYTAX PEIICHUS III00aTbHBIX
po0GJIeM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOM, SJHEPTETUUYECKOM, MUIIEBON U SKOJIOTUYECKON
0e30macHOCTH, MPoOJIEM 3JpaBOOXPAHEHHUS.
N3yueHne XMMHUHU: CLIOCOOCTBYET peau3aliii BOZMOKHOCTEH JUIsl caMOpa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011ei 1 GyHKIMOHATIBHOIN IPaMOTHOCTH; BHOCUT BKJIaJ] B (hopMupoBaHUe
MBILUIEHUS] U TBOPUECKUX CIIOCOOHOCTEH 00Yy4arolMXcs, HABBIKOB X CAMOCTOSITEIbHON yueOHOM
JesTeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B TIOBCEAHEBHOM
HU3HU, TaK U B IPOPECCHOHAIBHON 1€ATEIbHOCTH;
3HAKOMHT CO clienu(UKON HAyYHOTI'O MBIIUICHHUS], 3aKJ1a/IbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAa HAa €IMHCTBO
MIPUPO/IBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUH €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH O0YyYaroIIMXCs; CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO-
HAyYHBIM 3HaHUSAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOIMYECKOe 00pa3oBaHMe
oOyuaromuxcs. J[anHble HarpaBieHUs] B 00yUYeHHH XUMHU 00€CTIeYMBaIOTCs ClielM(PUKON comep kaHus
y4eOHOT0 MpeMeTa, KOTOPBIH SBISeTCS MeIarornyecky aanTupOBaHHBIM OTpaXKeHHeM 0a30BOi HayKU
XMMHH Ha ONPEACIEHHOM dTane €€ pa3BUTHS.
Kypc xumuu Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUsl OPUEHTUPOBAH Ha OCBOEHUE 00yUYaIOLTUMUCS
CUCTEMBI IEpBOHAYATIbHBIX OHATUN XUMUH, OCHOB HEOPTAHUYECKON XUMHUHU 1 HEKOTOPBIX OTJEIbHBIX
3HAQYUMBIX TTOHATUI OPraHU4EeCKON XUMHH.
CtpykTypa cosep:kaHus MPOrpaMMbl IO XUMHUH c(hopMHpOBaHa Ha OCHOBE CUCTEMHOIO M0/IX0/1a K €€
n3ydyeHn1o. CoaepkaHue CKIIAbIBACTCA U3 CUCTEMBI TOHATHM O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBbI IOHATHI 0 XUMHUYeCKOH peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI 110 IPUHIIUITY
IIOCJIE0BATEIBHOIO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUECKHUX MTPEICTABICHUM pa3HOTO YPOBHS:
aTOMHOMOJIEKYJIIPHOTO YUYEHHUS KaK OCHOBBI BCEro ecTecTBO3HaHMs; Ilepnoanueckoro 3akona J{. 1.
MenpeneeBa Kak OCHOBHOT'O 3aKOHA XMMMH;
YUEHHsI O CTPOEHHH aTOMa M XMMHUYECKON CBSI3U; IIPEACTaBIECHUHN 00 3IEKTPOIUTUYECKON AUCCOLUAINN
BELICCTB B paCTBOpax. TeopeTH4ecKre 3HaH!Us paCCMATPUBAIOTCSA HA OCHOBE SMIIMPUYECKH TOTYYCHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEOBATEIBHO OT OHOTO YPOBHSI K IPYTOMY, BBIITOJIHSSA
(GyHKIMU OOBSICHEHMS ¥ IPOTHO3UPOBAHUS CBOWCTB, CTPOCHMS U



BO3MOYKHOCTEH MPAKTUYECKOTO IPUMEHEHNUS U MTOJTyYSHHsI N3y4aeMbIX BELIECTB.
OcBoeHue mporpamMMsbl 110 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO NIPEACTABIECHUS O XMMUYECKON
COCTABJIAIOLIEH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CHCTEMHOM MPUPOJIbI, IEHHOCTHOIO OTHOILLECHHUS K
Hay4YHOMY 3HaHUIO U METOJIaM I0O3HAHUSI B HayKe.
N3ydyeHne XMMUM IPOUCXOIUT C IPUBJIEUCHUEM 3HAHUHN U3 PaHEE U3YUYEHHBIX yUEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacesl» u «Pusuka. 7 knacey. [lpu uzydeHun xumun
IPOUCXOIUT (POpMUPOBAaHUE 3HAHUI OCHOB XUMUYECKOM HayKH Kak 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTHUECKON JAEATEIbHOCTH YEJIOBEKA U KaK OJJHOI'0 U3 KOMIIOHEHTOB MUPOBOM
KyJIBTYphl. 3aa4a yueOHOro npeMeTa COCTOUT B (POPMUPOBAHUN CHCTEMbI XMMUYECKUX 3HAHUHN —
BaXHEHUIIMX (aKTOB, OHATHH, 3aKOHOB M TEOPETUUYECKUX IOJIOKEHUH, TOCTYIHBIX 0000IEeHHH
MHPOBO33PEHUYECKOr0 XapaKTepa, sI3bIKa HAyKH, B IPUOOIIEHNN K HAyYHbIM METO/1aM [TO3HAHUS pU
M3YYEHHUH BEUIECTB M XUMHUECKUX PEAKIU, B JOPMUPOBAHUM U PA3BUTUU IMO3HABATEIHHBIX YMEHUH U UX
NMPUMEHEHHUH B y4eOHO-TI03HABATEIBHON U y4eOHO-HCCIIEI0BATEIBCKON AEITEIbHOCTH, OCBOCHUN TPAaBUII
0e30macHoro
oOpallleHus C BELIECTBAMU B IIOBCEIHEBHON KU3HH.
ITpu n3yyeHuH XMMHUU Ha YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMsl BaXKHOE 3HaAUE€HHUE ITPHUOOPEN Takue
HeJIH, KaK:
(dbopMHpOBaHKE UHTEIIEKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITETbHOMY IIPHHATHIO PEHICHUH, CIIOCOOHOM aaanTUPOBAThCA K OBICTPO MEHSIOIIUMCS YCIOBHUSM
KM3HH; HAIIPAaBJICHHOCTh O0YYeHHS Ha CHCTEMAaTHYECKOE MPHOOIIEHHE 00yJaIOMNUXCsl K CAMOCTOSITEIIbHOM
[I03HABATEJIbHOM 1€ATEIbHOCTH, HAYYHBIM METO/IaM MO3HAaHU, (POPMUPYIOIIMM MOTUBALIMIO U PAa3BUTHE
CIOCOOHOCTEN K XUMUU; 00ECIIeYeHNE YCIOBHM, CITIOCOOCTBYIOIUX MPUOOPETEHHUIO 00YHAIOIIMMHUCS
OIIbITa Pa3HOOOPA3HOM NESITEIbHOCTH, IO3HAHUS U CAMOIIO3HAHHUS, KITFOUEBBIX HaBBIKOB (KIIFOUYEBBIX
KOMIIETEHIHI), UMEIOLINX YHUBEpCAIbHOE 3HaUCHUE JIJIsl pa3IMYHBIX BUJIOB JEATEIbHOCTH;
¢dopmupoBaHue 001el PyHKIIMOHAIBHOM U €CTeCTBEHHO-HAYYHOU I'PaMOTHOCTH, B TOM YHCJI€ YMEHUI
OOBSICHATB U OLICHUBATh SIBJICHUS OKPY)KAIOIET0 MUPA, UCTIONb3Ysl 3HAHUS U OTIBIT, IOJTY4YE€HHbIE IPU
M3YyYEHUH XUMMHU, TPUMEHATh UX IPHU PELICHUH NPOo0JIeM B MOBCEIHEBHON )KU3HU U TPYAOBOIi
NeSITENIbHOCTH;
(dbopMHpoBaHUE y 00YJAIOMIUXCS TYMAaHUCTUUECKUX OTHOIIEHUH, TOHUMaHUS [IEHHOCTH XUMUYECKUX
3HAHUMU 11 BBIPAOOTKH 3KOJOTHYECKH 11€7I€CO00pa3HOT0 MOBEIEHUS B OBITY U TPYI0BOM J1€ATEIHHOCTH B
LEJISIX COXPAHEHUSI CBOET0 3/J0POBBS M OKPYKAIOLIE MPUPOTHON CpeJibl; pa3BUTHE MOTHBAIIMH K
00y4eHHI0, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE YCBOEHUS 00IEUETI0BEYECKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMPO(UIIs ¥ HANpaBIEHHOCTH JTAaIbHEHIIIEro 00yYeHHUS.
OoO1u1ee 4ncI0 4acoB, PEKOMEH/I0BaHHBIX JJIsl U3y4eHUs XUMUH, — 136 Jacos:
B 8 Kimacce — 68 vacoB (2 yaca B HeJelto), B 9 kiiacce — 68 yacoB (2 yaca B HEJIEIIO).
Jlj1g KaXK0ro Kiiacca MpeyCMOTPEHO pe3epBHOE yueOHOe BpeMsi, KOTOPOE MOKET ObITh UCIOIb30BAHO
y4acTHUKaMH 00pa30BaTEIbHOIO Mpolecca B LeIsIX pOpMUpPOBaHUS BapUATHBHOMN COCTaBIISIONICH
coJiep>kaHusl KOHKPETHOM paboueit mporpammsl. [1pu sTom o6s13aTenbHas (MHBapUaHTHAs) 4acTh
coJiep;KaHus IpeaMeTa, YCTaHOBJICHHAsl IPUMEPHOM paboueil mporpaMMoi, U BpeMs, OTBOAMMOE Ha €€
U3yueHHe, JOJDKHBI ObITh COXPaHEHB! TIOJIHOCTHIO

Pabouas nmporpamMma o XuMuH Juist 8 Kjlacca COCTaBlIeHa B COOTBETCTBUU ¢ DeepanbHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM 001Iero 00pa3oBaHus M aBTOPCKOM MPOrpaMMoi 1o
xuMuu 8 — 9 kiacchl: mpuMepHast padouas nporpamma k muHuE YMK O. C. I'abpuensna. Ilporpamma
COOTBETCTBYET YUCOHHKY «XUMHsI. 8 KIIacC»: yueOHUK Jij1sl o01eoopazoBarenbHbiX yupexaenuii / O.C.
IMa6puensu, N.I'. Octpoymos, C.A. Crnankos. - 2-¢ u3a. — M.: IIpocsemenne, 2021. — 175 c.: u.

[IpenogaBanue yueOHOro Kypca «XUMHUK» B OCHOBHOM LIKOJIE OCYIIECTBIISIETCS B COOTBETCTBHHU C
OCHOBHBIMHM HOPMATHUBHBIMH IOKYMEHTaMU U UHCTPYKTUBHO METOIUYECKUMU MaTepUaTaMu:
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18. Ilpumepnast nporpamma Bocniutanusi. Oro0peHa pemienrueM ¢eaepanbHOro yueOHOMETOIUYECKOTO
o0ObeauHeHus 1Mo o01eMy 00pa3oBaHuI0, MPOTOKOJ OT 2 utoHs 2020 T.

Ne 2/20). URL: https://fgosreestr.ru/registry/primernaja-programma-vospitanija/

19. Ilucekmo MunHcTepcTBa 00pa3oBanus U Hayku PD ot 18 aBrycra 2017 1. Ne 09-1672

«O HanpaBlieHUH MeTOIUYECKUX PEKOMEHAAINI MO0 YTOUYHEHUIO OHSTHS U COAEPKaHUS
BHEYPOUYHOMH JIeATEIHHOCTH B paMKaX peaqu3allid OCHOBHBIX 00IIe00pa30BaTEIbHBIX
MPOrpamMM, B TOM YHUCJIE B YACTU MPOECKTHOM AEATEILHOCTU.

URL.: https://www.garant.ru/products/ipo/prime/doc/71670346/

20. Konnenmus npenoaBanus y4eOHOTO npeaMeTa «XUMHUSI» B 00pa3oBaTeIbHbIX
opranmu3anusax Poccuiickon denepannn, peaan3yronux OCHOBHbBIE

o01eodpazoBaTenbHbIC TpOrpamMMBbl (yTBEpsKIeHa pemerrnemM Komternn MunucrepcTBa
npocseuieHus: PO, mporokoin ot 3 nexadpst 2019 r. Ne I1K-48H.)

IIporpamMmma BocniMTaHHUA U NpeaMeT «XUMUD)

[TpuopuretHoii 3anaueit Poccuiickoit denepannu B cepe BOCHUTAHUS AETeH
ABJIAETCS Pa3BUTHE BHICOKOHPABCTBEHHOM JIMYHOCTH, Pa3AeIIsAIOLIEN pOCCUICKIE
TpaJULIMOHHBIE JYXOBHbIE LIEHHOCTH, 00181011l aKTyaTbHBIMUA 3HAHUSIMU U
YMEHHSIMH, CIIOCOOHON peann30BaTh CBOM MOTEHIIUAJ B YCIOBUAX COBPEMEHHOTO
o01ecTBa, TOTOBOM K MUPHOMY CO3HMIaHMIO U 3amuTte Poauabl. 15

2 utons 2020 roga pemenueM (enepanbHOro y4eOHO-METOIUIECKOTO
oObenuHeHus 1Mo obeMy o0pa3oBanuto Obuta puHsATa [IpuMepHas mporpamma
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Bocriutanus (https:/fgosreestr.ru/registry/primernaja-programma-vospitanija/ ).

Bcnen 3a 3TuM OBIITH BHECEHBI COOTBETCTBYIOIIME H3MEHEHHsSI B 3aKOH 00 00pa3oBaHUU
(Denepanbusiii 3akoH oT 31 urons 2020 r. N 304-D3 «O BHECEHUU U3MEHEHUH B
®enepanbHblii 3akoH "O6 obpasoBanuu B Poccuiickoit depepanun mo Bonpocam
BOCIIUTAHMS 00yJaroImuxcs»). Takke n3MeHeHHs ObLUTH BHECCHBI U B DenepanbHbIii
rOCy/IapCTBEHHBIN 00pa30BaTENbHBIN CTAHAAPT OCHOBHOTO 00IIEro 00pa3oBaHms
(https://docs.edu.gov.ru/#activity=26 )

HpaBcTBeHHO-IaTpUOTHYECKOE BOCIIUTAHUE — OOLIMpHas 00J1acTh,

o0beIUHAIOIAs B ce€0e OTPOMHOE KOJIMYECTBO KAYECTB — CTEPHKEHb JIMUHOCTHOTIO
CTaHOBJICHUS, @ HDABCTBEHHOCTD — OIPEIEIIAIOIIEe CBOUCTBO JINYHOCTU. HpaBcTBEHHBIE
Hayaa 3aKJaJbIBal0TCA B YEJIOBEKE C IETCTBA. DTO BOCIIUTAHUE YyBCTB, KOTOPOE
HanboJee NPOAYKTUBHO OCYILECTBIIAETCS B PaHHEM JIETCTBE, B ceMbe. [Iponomkenue ero
(dbopMHIpOBaHUS BO3MOXHO B IIKOJIE CPEICTBAMH BOCIIHTATEIBbHON paboThl. B HacTosmee
BpeMs1 MIATPUOTUYECKOE BOCIIMTAHUE PACCMATPUBAETCS KAK CHHOHUM I'Pak1IaHCKOTO
BOCIIMTAHMSI, TaK KaK IPaKJaHCTBEHHOCTD IIOPa3yMeBaeT IPUHAJIEKHOCTD K CBOEMY
roCyJlapCcTBY, OIIpee/ICHHbIE TpaBa U 0053aHHOCTH Nepe]l HUM, TaTPUOTHYECKHUE
gyyBcTBa K Pogune. ['paxknanckoe BOCIMTaHKE BKIIIOYAET IPAaBOBOE BOCIIUTAHUE, YTO
Ipe/roiaraeT 3HaHue CBOMX MpaB M 003aHHOCTEN U OTBETCTBEHHOCTb 3a UX
HecoOIoIeHne. B To jke BpeMsi OH MOKET 4yBCTBOBaTh OTBETCTBEHHOCTH 32 Cy/Ib0Y BCEil
TUTAHETHI, KOTOPOW YrPOKAIOT BOCHHBIE HITH SKOJIOTUYECKHE KaTacTpO(dbl, U CTAHOBUTHCS
rpaXJIaHHHOM MHUpa. [ pa’k1aHCTBEHHOCTH MpenoaraeT (GOpMUPOBAHHE y YUAIIUXCSI
3HAHUU U IPEJCTABICHUN O JOCTUKEHUSIX HaIlIel CTpaHbl B 00JIaCTH HAYKH, TEXHUKH,
KYJIBTYpbl. DTO HalpaBJieHUE BOCIIUTATEIbHOW paOOTHI MIKOJIBI IOCTUTAETCS B ITPOLIecce
3HAKOMCTBA C )KM3HBIO U JI€ATEIBHOCTBIO BBIIAIOIINXCS OTEYECTBEHHBIX YUEHBIX,
KOHCTPYKTOPOB U APYTHX BUIHBIX AeATeNeHd, 4TO HEM30€KHO MOPOXKIaeT yBaXKEHUE K
cBoel Poanne — cocTaBHYIO 4acTh IaTpUOTU3Ma U HPaBCTBEHHOCTHU. B kadecTse
IIPUMEPOB Ha YPOKaX XUMHUHU MOXKET CIYKHUTh 3HAKOMCTBO 00YJarOIUXCs C
ouorpadusaMu U JOCTH)KEHUSIMHU TaKUX BEJIMKHUX ydeHbIX, kak J[.1. Mennenees, M.B.
JlomonocoB, A.M. byTiiepoB 1 MHOTHX ApyruX. BaXHO OTMETUTH Takke, 4To
OOJIBIIMHCTBO U3 HUX OBbUIM Pa3HOCTOPOHHUMH JINYHOCTSMU U MPOCIABUINCH HE TOJBKO
Ha TOMpHILEe XMMHUUYECKOH HayKku (y aBTopa nepuoanyeckoro 3akona /.M. Menneneesa
TaKXe MHOKECTBO paboT 1Mo (HU3UKE, Fe0JOTUH, SKOHOMUKE, CETTbCKOMY XO3sIICTBY U
ApyruM  orpacisM  3HaHuii, M.B. JIOMOHOCOB — TepBBII KPYNHBIM POCCHUCKUUI

YYEHBIH-

C€CTCCTBOUCHBITATCIIb, CIIC OAWH NPUMEP «KYHUBCPCAJIBHOI'O YCJIIOBCKA» — AIL EOpOI[I/IH. — HC TOJIBKO

3aMevaTeIbHbIN XUMHUK-OPraHuk, HO U MCIUK, 06H_ICCTBCHHLII71 ACATCIIb, @ TaK¥XKE BEJIMKUH KOMIIO3UTODP,

ypio onepy «KHus3p Uropby 3HaeT Bech MUD).

TpymoBoe BociuTaHUE pPeATU3yeTCs MPU OPTraHU3AINH MPAKTHIECKUX padoT U
7a0OpaTOPHBIX OIBITOB HA YPOKaxX XUMHH. B X0/1€ UX BBITIOJHEHUS (B IMape WK B TPYIIIIE)
Hapsy ¢ TPYJOBBIMH HAaBBIKAMH PEATM3YIOTCS HABBIKK PAOOTHI B KOMAaH/IE, a TAKKE
OOIIETPUHSATHIE HOPMBI TIOBEICHHSI, TPaBUIIa OOIIEHUS CO CBEPCTHUKAMM, TTPHHIIUITHI
y4eOHOM TUCIUIUIMHBI U caMoopraHu3anuu. Ha ypokax He00X0aMMO paccKa3biBaTh O

TpyZle YUYECHBIX-XUMHUKOB B TO/bl Benukoit OTeuecTBeHHON BOWHBI. YUE€HBIE U XUMUKHU-TEXHOJOTH JIOJKHBI

GBIJII/I CO31aBaTh HOBBIC CHOCOGBI MMPOU3BOJACTBA CaMbIX PA3HBIX

MaTepuasoB, Yallle BCEro Ha OCHOBE €IIE HE OCBOCHHBIX, HETPAIUIIMOHHBIX CHIPHEBBIX
ncToYHNKOB. C caMOro Havyaia BOMHBI TPEOOBAMCH B3PHIBUATHIC BEIIECTBA OOJIBIION
B3PBIBHOM CHJIbI, TOTUIMBO JIJISI PEAKTUBHBIX CHapsaa0B "Kartronr", BLICOKOOKTAHOBBIE
OCH3UHBI, KayuyK, JIETHPYIOIINE MaTepUabl Uil U3TOTOBIECHUS OPOHEBOM CTaU U


https://fgosreestr.ru/registry/primernaja-programma-vospitanija/
https://docs.edu.gov.ru/#activity=26

NErKue CIUIaBbl JJIs aBUAIMOHHOM TEXHUKH, JIEKapCTBEHHbIE Mpemnaparbl ais rocnutaneid. He menee
BaXHBIMU, Y€M B JIOBOCHHBIM MEpUOJ, OKAa3alMUCh 3a7auyd IPOU3BOJICTBA CTPOUTEIHHBIX MaTEpHUasIOB,
BOJIOKOH, yJIOOPCHHMIA, KpacUTeNel, KHCIOT U 1menodei. Mimena takux yuéHbix, kak A.E. @epcman, A.E.
Apb6y3oB, H.H. Ceménos, H.J[. 3enunckuii, C.1. Bonpdprosuu, N.JI. Kayusau, M.M. Jlyounun, H.H.
MenbHUKOB U

MHOTHE ApYyTue 30JI0TBIMU OYKBaMM BIIMCAHBI B UICTOPUIO PA3BUTHSI OTEUECTBEHHOM
xumuHd. JIroau yMCTBEHHOTO TPpyAa HaXOJUJIKCh B OJTHOM CTPOIO C COJIJaTaMH U
TpyXeHuKaMu Thiia. U, 6eccriopHo, TOCTHKEHUSI XUMUYECKOM HayKU B T€ T'OJIbI
MOCITY>KUJIM OJJHUM M3 CYIIECTBEHHBIX (DAKTOPOB, MOBIUSBIINX HA UCXOJ BOWHEI. Bee 3T
MPUMEPHI TaK)Ke CIIOCOOCTBYIOT Pa3BUTHUIO NATPUOTHUECKOTO BOCIIUTAHUS 00YyJarOIINXCSl.
Jlnist popMHpOBaHUS HAIMOHATIBHOTO CAMOCO3HAHUS, YyBCTBA MMaTPUOTHU3MA,

m00BH K 00JbII0M U MaJiol PoauHe Ha ypokaxX XMMUU CIIEAYeT aKTUBHO UCIIOIb30BATh
peruoHaIbHBIN MaTepuall. XUMHUecKas U He(pTeXUMHUUYECKasi IPOMBIIIIIEHHOCTh
OTHOCHTCS K unciay 0a30BbIX oTpacieil sakonomuku Camapckoii oonactu. [lo oobemy
rOJI0OBOTO MTPOM3BOJICTBA OHA 3aHUMAET BTOPOE MECTO B OTPACIIEBON CTPYKType
MPOMBIIIIEHHOCTH oOnactu. [Ipenqnpusrtusamu komruiekca Boimyckaetcst 20%18
POCCHUICKOTO MPOM3BOICTBA AMMHAKa U CHHTETHYECKUX KayuykoB, 10% meranona, 5%
CUHTETHUYECKUX CMOJI, TIACTMACC M XUMUYECKUX CBOMCTB 3aIIUTHI PACTCHHIA.
Hedrexumuueckue npeanpusTis pa3MemieHbl IPakTHIeCKH BO BCEX TOPOAAX

Camapckoii obactu, nipexjie Bcero B HoBokyiosimescke, Yanaescke u TONbSTTH.
[IpucyTcTBHE TAKOrO MOIIHOIO KOMIUIEKCA, HECOMHEHHO, OKa3bIBAET MOJIOKUTEIBHOE
BJIUSIHUE Ha SKOHOMHMUYECKOE Pa3BUTHE PETHOHA U CIIOCOOCTBYET YIyUIICHUIO
COLIMAJIbHO-9KOHOMHUECKON cuTyanuu. LlenecooOpa3Ho NpoBOANUTE SKCKYpPCUU Ha
npeanpusaTHs HehTeXuMUIecKoi mpomsinuieHHOCTH peruoHa (ITAO «ToapsaTTrazor»,
00O «TonpsarTukayuayk», C3 «HedTemamn» u ap.), 4To TakKe MOXKET CIIOCOOCTBOBATh
npo¢ecCHOHATLHON OpUEHTAMU 00yYaroIuXCsl, CBI3aHHON C XMMUYECKON HAYKOM.

IIpu u3yyeHnn XMMHUH 2JIEMEHTOB B 9 Kilacce, a TakKe TEMBbI «Y TJIEBOJOPOIBI» B

10 xmacce He0OOXOIMMO pacCKa3bIBaTh O MOJIE3HBIX UCKOMAEMBbIX, KOTOPBIMU Oorara

Halla cTpaHa u peruoH. OCHOBHbIE T0JIE3HbIE HcKomaeMble Camapckoil 001acTu — 3To
He(Th U MOMYTHBIN ra3. Pa3Benka MecTOpOKIEHUI YIIIEBOJAOPOJHOTO ChIPbs, J00bBIYA U
nepepadboTKa JaBHO CTAJIM BayKHOM COCTaBIISIIOIIEH SKOHOMUYECKOTO IMOTEHIHalIa
obnactu. K MHBIM BU/1aM MOJIE3HBIX UCKOIMAEMBIX, HAXOAIMXCsl B Hegpax Camapckoit
00J1aCTH, OTHOCSTCS: IIEMEHTHOE U CTEKOJIbHOE ChIpbe, TOPIOYMIA ClIaHEell, CAaMOPOIHAs
cepa, MUHEpaJIbHBIE U POJIOHOBBIE BOJIbI, IOBAPEHHAS COJIb, KUPIIMYHBIE U KEPAM3UTOBBIE
TJIMHBI, IECOK CTPOUTEIbHBIN, TUIIC, CTPOUTEIBHBIA KAMEHb, PSII APYTUX MOJIE3HBIX
HCKOITAEMBIX, HMEIONTUX OOJBIIYI0 SKOHOMUYECKYIO IIeHHOCTh. C Bo3BeeHneM B 1957T.
Bomkcekoit 'DC BakHENIIMM THAPOIHEPTreTUUECKUM PECYPCOM CTajla Boja
XKuryneBckoro Mopsi, 00pa30BaBIIErOCs BbIIIE IUIOTUHBL.

PernonanbHbIif KOMIOHEHT OYEHb BaXKEH MPH POPMHUPOBAHUH 3KOJIOTHYECKOTO
Bocniutanus. Tak, mpu uzyuyeHun temsl «Boga. PacTBopb» HE0OX01uMO elrie pas
HArIOMHUTB 00 3KOJOTHUYECKUX MpobiaeMax He TOIbKO Hamei Beaukon peku Bonru, HO u
MaJIbIX PEK, a TaKXKe Ipyrux BojgoemMoB Camapckoit oonactu. CTOUT HATOMHUTH
00y4aroImuMcs, 9YTO €CTh CTPaHbl, B KOTOPBIX YMCTasi BOJa — IJIaBHAs IEHHOCTb, a JUIs
HEKOTOPBIX M POCKOIIb. DKOJIOIMYECKOE BOCIIUTAHUE MOXKET PEAIN30BbIBATHCS Yepe3
pellieHre pacyeTHBIX 3a/a4, HalpuMep, Ipu n3ydeHuu teMel «Kuciaopony»: «Becem
W3BECTHO, YTO BHIOPOCHI JIETKOBOTO aBTOMOOMJIS (BBIXJIOIHBIC Ta3bl) OYCHB BpeaHbl. Ha
Kaxbie 10 KM IMyTH ¢ BBIXJIOMHBIME razamMu B atMocdepy nonagaet 308 r okcuaa
yraepona (IT) u 30 r okcuaa azota (II). Kakas Mmacca 3Tux BelecTB monaaaet B



aTMocdepy Ipu aBTOMOOHMIIBHOM TTOE3IKE Ha Jjady, KOTOpast pacmoyioxeHa B 60 kM ot

nomMa?.

BaxxapiM acmiekToM pabOTBl YYHTENsl SBISCTCS TaKkKe SKOHOMHYECKOE BOCIHTAHHE OOYYarOIIUXCS.
DKOHOMHMKa B COBPEMEHHOM MHpPE BBINOJHIET BaxKHeime (yHKIUU, oOecrednBas YeIOBEYECTBO
MPOJYKTaMU MUTAHUS, OJCKIOM, *KuabeM. Pojib XMMHUM B MOJYyYEHUN BaXXHEUIIUX BEIIECTB (B TOM YHCIIE
MCKYCCTBEHHBIX U CHHTETHMUYECKHX) HEPa3pbIBHO CBS3aHA C 3KOHOMHUKOW. Henb3si HE BCIIOMHUTH CIIOBa
J.U. MenneneeBa: «Hed1b — He TOMIMBO, TONUTH MOKHO U aCCUTHAIIUSIMI», KOTOPBIMU OH, 00palasch K

He(TenpOMBILIIICHHUKAM, MPU3bIBAJI UX 3aHAThCS Oolsiee TiyOoKoil mepepaboTkoil HehTH U HU3BICYCHHEM
W3 Hee BCEX IEHHEWIUX NpoaykToB. CieayeT OTMETHTh, 4uTo Hemano TpynoB [[.M. MenneneeBa
MOCBSIIEHO UMEHHO BOIIPOCaM 3KOHOMUKH. Vcronb30Banue B mpoliecce W3y4eHusi XMMUU HH(GOpMaLuU O
BEIIECTBAX M MHHEpAJaX, W3 KOTOPHIX C TIIyOOKOH JpEeBHOCTH H JO HAIIUX JHEH CO3MAl0TCs
MPOU3BENICHUS MCKYCCTBA (JIparolieHHbIE YKpalleHWs, CTaTyd W TaMATHUKW, KapTUHBI WU T.1.),
CIOCOOCTBYET PACHIMPEHUI0 KpPyro3opa OOYYArOIIMXCS, MOHUMAHUIO UMHU CBSI3CH MEKIY 3HAHHSIMH,
MOJTYYEHHBIMH TPY U3YYCHUU COBEPIICHHO PA3HBIX MPEIMETOB, U, CIEI0BATEIHHO, OCOZHAHUIO TIIyOOKOM
B3aMMOCBSI3M DAa3jIMYHBIX AaCHEKTOB  OKpPYXAalollero Hac Mupa. B pe3ynbrare oOcCymiecTBisieTCs U
ACTETUYECKOE BocmUTaHue oOydaromuxcs. Hanpumep, npu nzydenun tembl «CIIaBb» MOXKHO MOKa3aTh
namsatHuk Iletpy I B Cankr-IlerepOypre (Bcmomuuth mosmy A.C. Ilymkuna «MegHbl BCagHUKY),
MOHYMEHThI «Paboumii ¥ KONXO3HMIIa» M MOKOPUTENsIM KocMoca B MocCkBe (BCE OHU HM3TOTOBIJICHBI U3
pa3HbIX CIUIaBOB) U JIpYTHE.

COLEPKAHUE OBYUYEHMUSA

8 KJIACC

IlepBoHaYaIbHBIE XUMHYECKUE OHATHS

[Ipeamer xumuu. Ponb XMMHMM B KU3HM YelOBEeKa. XHMHS B CHUCTEME HayK. Teia U BEIIECTBa.
dusnyeckue CBOMCTBA BEIIECTB. ArperarHoe cocTosHue BemiecTB. [loHsATHE O MeTomax NO3HaHUA B
xuMuu. Yuctele BemecTBa U cMecH. CriocoObl pas/ienieHust cMecei.

ATOMBI U MOJEKY/Ibl. XUMHUYECKHE 31eMeHThl. CHUMBOJIBI XMMHMUYECKHUX 3y1eMeHTOB. lIpocTeie u
CJIOJKHBIE BELeCTBA. ATOMHO-MOJIEKYIISIPHOE YUEHUE.

Xumunyeckas Gpopmyna. BaleHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeulecTB. OTHOcuTenbHasi aroMHas Macca. OTHocuTenbHash MOJEKylspHas Macca. MaccoBast 10
XUMHUYECKOTO JIEMEHTA B COCIUHEHUH.

KonmmuectBo BemectBa. Monbs. MonsipHas macca. B3anMocCBs3b KOIMYECTBa, MacChl M 4HUCIA
CTPYKTYPHBIX €MHHUII BelecTBa. Pacu€rel mo popmynaM XUMUYECKUX COCAMHEHUI.

dusndyecKkue U XUMHUYECKHE SBICHHUA. XMMUYECKass peakuus U €€ NMPU3HAKU. 3aKOH COXPAaHEHUs
Macchl BellecTB. XHMMHUYecKHe ypaBHeHHS. Kiaccupukanmus XUMHYECKHMX peakuui (CoeauHEeHus,
pa3oKEeHUsI, 3aMEIICHHS, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOI MOCY0M, MpaBuiIaMu paboThl B Ja00paTopuu U MpuéMaMu OOpalieHHs C
na00paTopHBIM 00OPYIOBAHUEM, U3yUEHHE U ONMUCaHHe (PU3NYECKHX CBOMCTB 00pa3l0B HEOPTaHUYECKHUX
BellecTB, HabOmrofneHue (u3nyeckux (IUIaBJICHHE BOCKA, TasHUE JIbJA, PAacTHpaHHE caxapa B CTYIKE,
KUIIEHHE W KOHJIEHCAIUsl BOJbI) M XMMHYECKHX (TOpPEHHE CBEYM, NMPOKAJMBAHUE MEIHON NPOBOJIOKH,
B3aUMOJICICTBUE MeJNa C KHCJIOTOM) SIBJICHWH, HAOMIOCHHE M ONUCAaHWE IMPU3HAKOB IPOTEKAHUS
XUMUYECKHX PEakIuil (paszIoKeHHWE caxapa, B3aWMOJCHCTBHE CEPHOM KHCJIOTHI C XJIOpUIOM Oapwus,
paznoxenue runpokcuga meau (II) mpu HarpeBaHuM, B3aMMOAEHCTBUE Keje3a C PaCTBOPOM COJIH MEAU
(I), m3yuenue crmocoOOB pasaeieHUs CMECeW: C TOMOIIBI MarHuTa, (GUIBTPOBAHHE, BBITAPUBAHUEC,
JUCTHUISLMS, Xpomarorpadus, MpoBeJeHHE OYUCTKHM TOBApEHHOW CONM, HAOIIONEHHWE M ONMCAHUE



pE3yJIbTAaTOB TMPOBEACHUS ONBITA, WJUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHUs MAacChl, CO3JaHHE MOJAENeH
MOJIEKYI (IIIapOCTEPIKHEBBIX ).

Ba:kHeiilue npeacTaBuTe I HEOPraHUYECKNX BelleCTB

Bosnyx — cmech razos. CoctaB Bozayxa. Kucinopon — anemeHT u nmpocroe BemniectBo. Haxoxnenue
KHCIIOpOJia B MpUpoae, (hU3uUecKre U XMMUYECKHe CBOMCTBa (peakiuu ropenus). Okcunsl. [Ipumenenue
kucnopona. CrocoObl TONYYeHHs] KUCIOpoAa B J1a0OpaTOpUM W TPOMBIIUICHHOCTH. KpyroBopor
Kucnoposa B npupozae. O30H — autoTponHasi Moau(UKaIUs KUCIOPO/a.

TemnoBoit a3 dekT XUMHUYECKON peakiuu, TEPMOXUMUYECKUE YPAaBHEHUS, 9K30- U SHJOTEPMHUUECKHE
peakuuu. TOMIMBO: yroib U METaH. 3arps3HeHHe BO3/1yXa, YCHIIEHHE MapHUKOBOro 3¢ ¢deKTa, pa3pylieHue
030HOBOTO CJIOS.

Bomopon — smeMeHT W mpocToe BemecTBO. HaxoxaeHuwe Bomopona B mpupone, (hu3ndecKue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TToydeHusl. KUCIoThI U ComH.

MosnsipHblii 00bEM ra3oB. PacuéTel 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBorcTBa Boabl. Boga kak pactBoputens. PactBopbl. HacklieHHbIE 1 HEHACBIILICHHBIE
pacTBOpbl. PacTBOpUMOCTSH BelllecTB B Bojie. MaccoBas 1011 BEIIECTBA B pacTBOpPE. XUMUYECKHUE CBOICTBA
Bozbl. OcHoBaHus. Ponp pacTBOpOB B NPUPOAE U B KU3HM ueiaoBeka. KpyroBopoT Bombl B IPHUPOJE.
3arpsi3HeHue IPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOIAHBIX BOI.

Knaccudukanus  Heopranmveckux  coenuHeHuil.  Oxcuapl.  Knaccudukamus — OKCHUIOB:
cosneoOpasyromue (OCHOBHEIC, KUCIOTHBIC, aM(OTepHBIC) U HecosieoOpasytonre. HomeHkIarypa oKCHIoB.
DuU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUAOB. Iloiryuenrne okcuaos.

OcHoBanus. Knaccudukainus oCHOBaHMMU: MIENOYM W HEPACTBOPUMEIC OCHOBaHUs. HomeHkiarypa
OCHOBaHMH. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loydeHne oCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kuciotT. Ousznyeckue ¥ XUMHUYECKHE CBOMCTBA
kucnot. Psaa akruBrocty MetaiuioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa cosneid. @uznueckue 1 XuMHUecKre cBoicTBa coneil. [lonyuenue comnen.

I'eneTnueckas cBsI3b MEXy KilacCaMl HEOPraHUYECKUX COCTUHEHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMpeeeHUe COACep)KaHUs KHUCIOpoJa B BO3AyXe, TIOJydeHue, coOupaHue,
pacro3HaBaHUe U U3y4YE€HUE CBOMCTB KUCIOpO/a, HAOIIONEHHE B3aUMOICUCTBHS BEIIECTB C KUCIOPOIAOM H
YCJIOBHSI BOSHUKHOBEHHSI M TIPEKpaIeHUs TOpeHus (Mokapa), 03HaKOMJICHHE C oOpasllaMH OKCHIOB U
OMHCaHUE UX CBOMCTB, MOJIyYeHHE, cCOOUpaHue, paclio3HaBaHUE U U3YUYECHHUE CBOICTB BOJOpO/a (TOPEHHUE),
B3anmozeiicteue Bomopona ¢ okcugomM wmeau (II) (BO3MOXKHO HCMONB30BaHWE BHACOMATEPHAIIOB),
HaOOIeHne O00pa3IoB BEIIECTB KOJIWYECTBOM | MOJb, HCCIEIOBaHHE OCOOEHHOCTEH pacTBOpPEHUs
BEILIECTB C PA3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OMPEAEIEHHOM MAacCOBOM JoJiein
pPacTBOPEHHOTO BEIIECTBA, B3aMMOACHCTBHE BOJIBI C MeTallaMd (HAaTpUEM M KalbllieM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB), WCCIEOBAHWE OOpPa3I[0OB HEOPraHWYECKHX BEIMIECTB Pa3INYHBIX
KJIaCCOB, HAOJIOJICHNE W3MEHEHHS OKPACKH HWHIAMKATOPOB B PACTBOpAX KHUCIOT U MIENOYEH, M3ydCHHUE
B3auMozericTBusi okcuaa menu (II) ¢ pacTBopom cepHOM KHCIOTBI, KHCIOT C METaJZIaMH, PEaKIui
HEUTpaIu3aluy, TOJy4YeHHE HEPACTBOPUMBIX OCHOBAHHWH, BBITECHEHHE OJHOTO METallla JPYTUM W3
pacTBOpa COJM, PEHIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «BaxHelme Ki1acchl HEOPraHUYECKUX
COEAMHEHHUI».

Ilepuonuyecknii 3axoH u Ilepuonmuyeckass cucrema xumMudeckux »djemenros JI. H.
MenpeneeBa. CTpoeHue aToM0OB. XMMHU4YeCKas CBA3b. OKMCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIIUH

[lepBrie MOMBITKM KiIaccUPUKAIMM XMUMHYECKUX dJeMeHTOB. [loHsATHE O rpynmax CXOAHBIX
AIIEMEHTOB (ILEJIOUHbIE U MIETI0YHO3EMENIbHbIE METAILJIbI, TAJIOT€Hbl, HHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpPhIE
o0pa3ytoT aM(OTEpPHBIC OKCUIBI M THIAPOKCH/IBI.

[Tepuognueckuii 3akoH. I[lepuoguueckass cucrema xumuyeckux snemeHToB JI. M. Menneneena.
Kopotkonepuonnas u jymuaHONIEproaHas GopMbl [leprogndeckoil CHCTEMbI XUMUYEeCKUX dneMeHToB JI. 1.



MenneneeBa. [lepuonbl u rpynmnbl. @PU3NYECKUN CMBICT TTOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIbI
AIIEMEHTA.

Crpoenue aromoB. CocrtaB aroMHbIX siiep. M3orombl. OnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obomouek aromoB TepBbIXx 20 xumMuueckux sneMeHToB l[lepmommueckoit cucremsr JI. M. Menneneena.
XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTa Mo ero nonoxeHuto B Ilepmonmueckon cucreme /[l H.
Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUsl paJuyca aroMOB XHMHYECKHX D3JEMEHTOB, METaJUIMYECKUX U
HEMETANTHYECKUX CBOMCTB IO IPYIIaM U IEPUOIaM.

3nayenue llepuommueckoro 3akoHa u Ilepuoanueckoil CHUCTEMbl XMMHYECKHX 3JEMEHTOB IS
pa3BUTHS HayKu U nipakTuku. [{. 1. MeHnneneeB — yu€HbIi U rpakJaHUH.

Xumnueckass cBs3b. KoBanenTHas (mosisspHas M HEMOJSpHAs) CBS3b. JEKTPOOTPHUIATEILHOCTH
XUMHUYECKHX AJIeMeHTOB. lOHHas CBSI3b.

Crenenp okucienus. OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKUCICHUS |
BOocCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3ydyeHrne oO0paslioB BEIECTB METAUIOB M HEMETAJIOB, B3aUMOJEHCTBHE THAPOKCHAA ILIMHKA C
pacTBOpamMH KHUCJIOT W IIEJIOYel, MPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIHHO-
BOCCTaHOBHUTEJIBHBIX peaKIHii (TOpeHne, peakliuy Pa3ioKeHUs, COSTUHEHHS).

Mescnpeomemnoie ceasu

Peanuzanusi MeXnpeaIMeTHBIX CBA3EH MPU WU3YUYCHUH XUMHUU B 8 KJIAacC€ OCYIICCTBISIETCS 4depe3
WCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U MOHSATUHU, SBISIONIMXCS CUCTEMHBIMU
JUTSL OTACNIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: HAYYHBIN (akT, TUNoTe3a, TEOPHs, 3aKOH, aHAIIU3, CHHTE3,
KiaccuuKaius, IepuoIUIHOCTh, HAOMIOCHHE, SKCIIEPUMEHT, MOAECTUPOBAaHUE, U3MEPEHUE, MOJIETb,
SIBIICHHE.

®duznka: Marepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMbI, PAAUOAKTUBHOCTb,
MOJIEKYa, AIEKTPUIECKUH 3apsil, BEIIECTBO, TeNO, 00bEM, arperaTHoe COCTOSIHIE BEIECTBa, T'a3,
(dbu3UYeCcCKre BETUYNHBI, SIUHUIIBI U3MEPEHUsI, KOCMOC, IJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢porocunres, npixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MuHepabl, TOPHBIE TOPOBI, TTOJIE3HBIE HCKOTIAEMBIE,
TOIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMH4YecKasi peakuus

[Tepuognueckuii 3axoH. Ilepuommueckas cucrema xumuyeckux smemeHToB . M. Menneneesa.
Crpoenune aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB XUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
MEepUOAOB, Kalvs, KaJdblUMs W WX COCAUHEHHM B COOTBETCTBUU C IIOJIOKEHHEM DJJIEMEHTOB B
[Iepnonnueckoil cucTeMe U CTPOEHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUIIbI XUMHYECKOH CBSI3U. THIBI KPUCTAUIMYECKHX PEUIETOK, 3aBUCHUMOCTH
CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKU U BUA XUMHUECKOU CBA3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XMMHUYECKHE CBOICTBA BEIIECTB,
OTHOCSILUXCS K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COEAUHEHU, TEHETHYECKAsI CBA3b HEOPTraHMUECKUX
BEIIIECTB.

Knaccudukanuss XUMHUYECKHX peEaKmuil 1O pa3jIuvyHbIM MpHU3HAKaM (10 YHUCIy M COCTaBy
YYaCTBYIOIIUX B PEAKI[UU BEIIECTB, MO TEIIOBOMY 3 EKTy, MO0 H3MEHEHHIO CTEICHEH OKHCIICHUS
XUMHUYECKHX DJIEMEHTOB, MO OOpPaTUMOCTH, MO YYACTHIO Karajau3aropa). DK30- U SHIOTCPMHUUYECKHE
peaKIUH, TEPMOXUMHUYECKUE YPABHEHUS.



[TonsiTue o ckopoctu XuMuyeckon peakuuu. Ilonsatue 06 0OpaTUMbIX U HEOOPATUMBIX XUMUYECKUX
peakuusax. IloHsATHE O TOMOre€HHBIX M TeTepOoreHHbIX peakuusax. [lonstme o karammse. IlonsaTue o
XMMHUYECKOM paBHOBecuU. DakTOphl, BIMSIONIME HA CKOPOCTh XMUMHYECKOM peakuMM M IOJ0KEHHE
XMMHUYECKOTO PaBHOBECHS.

OKHCIUTENBHO-BOCCTAaHOBUTEIBHBIE peakuuu, AJIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTaHOBUTENbHOU peakuuu. CocTaBleHHE YpaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUM C
MCIIOJIb30BaHUEM METO/1a JIEKTPOHHOrO OanaHca.

Teopust 2MEKTPOIUTUUECKON AUCCOLMALMHU. DJIEKTPOJIATHI U HEIEKTPOIUThI. KaTHOHBI, aHHOHBI.
Mexanu3M quccolMay BEIIECTB € Pa3jiuyHbIMM BUIAMU XMUMHUYECKOW CBs3U. CTENeHb JUCCOLMALNH.
CunbHbIe U clladble AEKTPOIUTHIL.

Peakiium wnoHHOro oOMeHa. YCIOBHS MPOTEKAHUS pEaKIUil HOHHOTO OOMEHa, IONHBbIE U
COKpalI€HHbIE MOHHBbIE ypaBHEHUs peakuuil. CBolcTBa KHUCJIOT, OCHOBaHMM U CcoOJ€ll B cCBeTe
MIPEACTABICHUN 00 AIIEKTPONMTUUECKON aucconmanuu. KauecTBeHHbIe peakuuu Ha HOHBL. lloHsTHE O
TUAPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEISIMU KPUCTANIMYECKHX PEIIETOK HEOPraHWYECKUX BEIECTB — METAJLIOB U
HeMeTaloB (rpaduta ¥ anmMmasa), CIOXKHBIX BEIIECTB (XJOpUAA HATpHsl), UCCIEIOBAHHE 3aBHCHUMOCTHU
CKOPOCTH  XMMHYECKOM  peakuud OT  BO3ACHCTBHS  pasNUYHBIX  (DAKTOpOB,  HCCIEAOBaHUE
3JIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, IIPOLIECCA TUCCOLMALIUN KUCIIOT, IEJI04Yel U colieil (BO3MOMXKHO
UCIIOJIb30BAaHUE BUJIEO MarepHasioB), IPOBEACHHUE OIBITOB, WUIIOCTPUPYIOLIUX HpPU3HAKU INPOTEKAaHUs
peakuuii MOHHOTO oOOMeHa (oOpa3oBaHWE OCaJKa, BBIACICHHUE Ta3a, OOpa30oBaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTENbHO-BOCCTAHOBUTENBHBIX  peakuuil (TropeHue, peakiuu
pas3NoKeHMs, COCIMHEHMs), PACMO3HABAHWE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KadyeCTBEHHBIX
peakuuii Ha MOHBI, PEILIEHUE SKCIIEPUMEHTAIIBHBIX 33]1a4.

HemeTtauibl 1 MX cOeTUHEHHSA

OOmast xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEeHU
okucieHus. CTpoeHue u pu3ndYecKre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTEHOB. XMMUYECKHE CBOMCTBA Ha
npuMepe xjopa (B3aMMOJEHCTBUE C MeTaljlaMd, HEMeTajulaMu, Lienodamu). Xijoposopopoa. ConsHas
KHCIIOTa, XUMHUYECKHE CBOICTBa, MONy4deHHe, NpuMeHeHHue. JlelicTBHe Xjopa W XJIOPOBOIOpOJa Ha
OpraHM3M uesoBeka. BaxxHeillre XIopuasl ¥ X HaX0XKIAEHHUE B IPUPO/IE.

O6mras xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
crereHd okucieHus. CrtpoeHue M (U3MYECKHe CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAA U CEpBHI.
AnnotpornHble MOIU(pUKAIIMKA KUCIIOpoJa U cepbl. XMMHUYECKUE cBocTBa cepbl. CepoBOIOPOA, CTPOCHUE,
¢usnyeckre U xuMudeckue cBorcTBa. OKCHIBI Cepbl KakK MPEACTaBUTENM KUCIOTHBIX OKcHoB. CepHas
KHUCIOTa, (U3MuecKkue W XHUMHYECKHE CBoWcTBa (00lIMe Kak NpeACTaBUTeNs Kiacca KHUCIOT H
cnenuduueckue). XUMHUUECKHE pEaKluu, JIeKallde B OCHOBE IMPOMBINIIEHHOTO crnoco0a MOoTydeHHs
cepHOM KucaoThl. [IpumeHenue cepHoil KHUCIOTHI. CONM CEPHOM KHUCIIOTHI, Ka4YeCTBEHHAs PEAKIMS Ha
cynbdar-uoH. Haxoxxnenue cepel 1 €€ COeIMHEHUN B MPUPOAE. XUMUYECKOE 3arpsi3HEHUE OKpY’Karolei
Cpelbl COETUHEHUSIMU cephbl (KHUCIOTHBIE HOXKIW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALICHMS.

OOmiast xapakTepucTuka 31eMeHTOB VA-Tpynnbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIC
CTETIEHH OKHCJICHUSA. A30T, pacHpoCTpaHEHHEe B Mpupone, (HU3UUYECKHMEe U XHUMHUYECKHE CBOMHCTBA.
KpyroBopor azora B mpupome. AMMHAK, ero (uU3M4YecKHue W XHMHUYECKHE CBOMCTBA, MOIy4YE€HUE H
npumenenue. Conu aMMoOHHUA, X (U3HUECKHEe W XMMHYECKHE CBOWCTBa, mpuMmeHeHue. KauecTBeHHas
peakuus Ha MOHBI aMMOHHS. A30THas KHCIOTa, €€ MojiydeHue, pu3NYecKue M XMUMHYECKHE CBOMCTBa
(oOmue Kak TpencTaBUTENs Kilacca KHCIOT u crenuduueckue). Mcmonp3oBaHWEe HUTPATOB W COJICH
aMMOHHS B KaueCTBE MUHEPAJIbHBIX YI0oOpeHHil. XuMHUYEecKoe 3arps3HEHHE OKpYXKAroIled Cpesbl
COCIMHECHHUAMHU a30Ta (KHUCIOTHBIC MJOXIH, 3arpsA3HEHHE BO3lyXa, Mo4YBbI U BomoémoB). Docdop,



amutotpornHble Moaudukanuu docdopa, pusnueckne n xummdeckue cpoiictBa. Oxcun ¢ocdopa (V) u
dbochopnas kucimora, GU3NUECKHE W XUMHUYECKHE CBOWCTBa, monydeHue. Mcmonb3oBanue QocdaroB B
KaueCcTBE MUHEPAIbHBIX yIOOPEHUH.

OOmiast xapakrepucTuka 1eMeHToB [VA-rpynmnbl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIC
CTEIMEHN OKHCICHHA. YIIIEpO/, aJUIOTPOIHbIE MOAU(PHKALINY, PACHPOCTPAHEHHUE B IPUPOJE, PU3NIECKUE U
XUMHYeCKHe cBoiicTBa. Ancopbuus. KpyroBopor yriepona B mpupone. OKCHbl yriepona, ux Gpusndeckue
U XMMHUYECKHE CBOWCTBA, JIEHCTBUE HA KUBBIE OPraHU3MBI, MMOIYYCHHUE U NMPUMEHEHHE. DKOJIOTUYECKUE
npoOsieMbl, CBsi3aHHble ¢ okcugoM ymiepona (IV), rumoreza mio6anbHOTO MOTEIJICHHS KIMMara,
MApHUKOBBIN AP eKT. YronbHas KUCIoTa U e€ ColM, X GU3NYecKue U XMMUYECKHUE CBOMCTBA, MOy4YeHUE
u npumeHenue. KauecTBeHHass peakuusi Ha KapOoHar-uoHbl. lcmonb3oBaHue KapOOHAaTOB B OBITY,
MEIUIIUHE, TPOMBIIIICHHOCTH U CEIILCKOM XO35HCTBE.

[lepBoHauanpHbple NOHATHA 00 OPraHWYECKUX BELIECTBAX KAK O COEAMHEHMAX ymiepoja (MeTaH,
9TaH, 3TUJIEH, alleTHIIEH, 3TaHOJI, INIMLEPUH, YKCyCHas KucioTa). [IpupoaHble MCTOUHUKH YIJIEBOIOPOIOB
(yromp, npupOAHBIA Ta3, He(TH), NPOAYKTHI HX MepepaboTku (OEH3WH), HUX pONb B OBITY H
MPOMBINUIEHHOCTH. [loHATHE 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: XKHUpax, Oelkax, yrieBoJaX — U UX
POJIH B JKU3HM YeJIoBeKa. MarepuanbHOe eJUHCTBO OPraHMUECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyueckue W XUMHUYECKHE CBOMCTBA, MoiyueHue U mpuMmeHeHue. CoeauHEeHUS
KpemHus B mpupose. O0uue npeacrasneHus oo okcunae kpemuus (IV) u kpemuneBoit kucinore. CUIHKATHI,
WX HWCIIOJIb30BaHHWE B OBITY, B TPOMBIIUICHHOCTH. BakHEHIINE CTPOHUTENbHBIC MaTepHallbl: KepaMHUKa,
CTEKJIO, LIeMEHT, OeToH, xene300eToH. [Ipobrembl 0€30MaCHOrO HCHOJIB30BAHUS CTPOUTEIBHBIX
MaTepHualioB B IOBCEIHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydyeHrne oOpa3loB HEOPraHMYEeCKUX BEUIECTB, CBOWCTB COJSHOW KHCIOTHI, MPOBEICHUE
KaueCTBEHHBIX pEaKlMi Ha XJOPUI-MOHBI M HAONIOJCHHWE TPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxawmue ¢(U3NYECKMe W XHUMHUYECKHE CBOMCTBAa TallOTEHOB M HMX COCJUHEHHH (BO3MOXHO
UCIONIb30BaHUE BUAEOMATEPHANIOB), O3HAKOMIIEHHE ¢ 00pasliaMu XJIOPHAOB (TalOTeHUI0B), O3HAKOMIICHHE
c oOpasmamu cepbl U €€ COeNMHEHUAMHU (BO3MOXHO HCIOJb30BaHHE BHJIEOMaTepuasioB), HaOIroneHUE
mpouecca oOynIMBaHMS caxapa IoJ JeMCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHCIOThI, H3y4YEHHE
XUMHUYECKHX CBOWCTB pa30aBJICHHOW CEPHOM KHCIIOTHI, MMPOBEJACHUE KaueCTBEHHOW peakIuu Ha cyabdar-
WOH U HaOJIOZICHUE TTPU3HaKa €€ MPOTeKaHusI, 03HAKOMIICHHE ¢ (PU3MUECKUMU CBOMCTBaMU a30Ta, hocdopa
U UX COENMHEHUH (BO3MOXHO MCIIOJIb30BaHHME BHUAEOMATEpHalioB), oOpa3namMu a3oTHBIX U (hochopHbBIX
ynoOpeHui, MoIxydYeHue, COOMpaHWe, paclo3HaBaHME W W3YYCHHE CBOICTB aMMHaka, MPOBEICHUE
Ka4eCTBCHHBIX pEakluid Ha WOH aMMOHUS U ¢docdaT-uOH U H3yUYeHHE NTPHU3HAKOB WX TMPOTCKAHHS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAbi0 (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEepUaloB), H3Y4YCHHE MOJeleld KPHUCTAIUIMUECKHX pemérok anmMasa, rpaduta, QymiepeHa,
O3HaKOMJIEHHE C MPOIIECCOM aJCOPOLIMH PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YINIEM M yCTPOMCTBOM
MPOTUBOrasa, NojyyeHne, coobupanue, paclo3HaBaHUe U U3y4Y€HHE CBOMCTB YITIEKHCIIOTO rasa, MpOBEACHHE
Ka4eCTBCHHBIX pEAKIMi Ha KapOOHAT W CHJIMKAT-HOHBI M W3ydeHUE MPU3HAKOB HX TPOTCKAHWS,
O3HAaKOMJICHHE C MPOAYKLHEH CHIIMKATHOW MPOMBIIUIEHHOCTH, PElIeHHe SKCIEPUMEHTAJbHBIX 3a7ad 110
TeMe «BakHele HeMeTaulbl B UX COSAMHEHUS.

MeTtanjbl U UX COeTMHEHUS

OOmiasi xapakTepUCTHKa XUMUYECKUX JJIEMEHTOB — META/VIOB HA OCHOBAaHWU WX TIOJOXKCHHUS B
[lepuonuueckoit cucreme xumuueckux sneMeHToB Jl. M. MenneneeBa u crpoenusi aromoB. CTpoeHue
MeTaJsIoB. MeTayuinyeckas CBSI3b U MeTaNINYecKasi KpUCTaINYecKasi peméTka. DIeKTPOXUMUYECKUN psijl
HarpspDKeHUH MeTauioB. OU3MYEeCKHe W XMMUYECKHE CBOMCTBA MeTayioB. OO0mmMe crocoObl MOTydeHUs
MeTaiuioB. [loHATHE 0 KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTalb,
YyT'yH, TIOpATIOMHUHUHN, OpOH3a) M MX MPUMEHEHHE B OBITY U TPOMBIILICHHOCTH.



[Ilenounsie MeTayuibl: mojoxkeHue B llepumomuueckoil cucreme Xxumuyeckux siementoB [l .
MenneneeBa, CTpO€HHE MX arOMOB, HaxXoxkJeHUe B mpupone. Puznueckue U XMMUYECKHUE CBOMCTBA (Ha
npuMepe HaTpust U Kanusi). OKCUIbI M TUAPOKCUIIBI HATpUsl U Kayus. [IpuMeHeHue menoyHbIx METaJJIOB U
HX COCOUHEHHUIA.

[IlerouHO3eMENBHBIE METAJIBI MarHui M KaiublUWW: InojokeHHe B Ilepuonmnueckoi cucreme
xuMHuueckux 3neMeHToB Jl. 1. MeHzeneeBa, CTpOEHHUE UX aTOMOB, HAX0XKJICHUE B pupoae. PU3nyecKue u
XMMHUYECKHE CBOMCTBA MarHusl U Kanblius. BaxkHeilmue coequHeHus Kanblus (OKCHII, TUIPOKCUI, COJIH).
XKécTtrocTh BOIIBI U CLIOCOOBI €€ YCTPaHEeHHUS.

Amomunuii: nonoxxeHue B Ilepuoandeckoit cucreme xumudeckux snemeHToB . . Menneneena,
CTpOEHHE aToMa, HaXOXAeHHE B npuponae. Oundyeckue 1 XMMUYECKHE CBOMCTBA altfoMUHUA. AM(DOTEpHBIE
CBOICTBA OKCHJA U TUJPOKCH]IA AJTFOMUHHUSL.

Kenezo: nonoxenune B llepmonnueckoit cucreme xummuueckux snemeHToB . M. Menneneesa,
CTPOCHHME aToMa, HaxokaeHwe B mpupone. duznueckue M XHMMHUUYECKHE CBOMCTBa xene3a. OKCHUIbI,
ruzpokcu bl U conu xxenesa (1I) u xenesa (II), ux cocras, cBoiicTBa 1 noyyeHUeE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C O0pa3llaMH METAJJIOB M CIUIaBOB, UX (DU3MYECKMMH CBOWCTBaMH, H3y4EHHE
pe3yibTaTOB  KOPPO3MM METAIIOB (BO3MOXKHO HCIOJB30BaHHE BHJEOMAaTepuaioB), OcoOeHHOCTel
B3aMMOJICHCTBUS OKCHJA KajlbIMsl M HATpUs C BOJOW (BO3MOXKHO HCIOJNB30BAHHE BHUAEOMATEPHUAIIOB),
WCCJIC/IOBAHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecCa TOPEHHS JKele3a B KUCIopone (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), MPU3HAKOB NMPOTEKAHMUSI KAu€CTBEHHBIX PEAKIMil HA MOHBI: MarHwus,
KaJbIusl, aTFOMHHAS, 1TMHKA, xene3a (II) u xenesa (II1), menu (I1), HaOMrOMEHNE W OMTUCAHUE TIPOIIECCOB
OKpalllMBaHUs TJIAMEHU MOHAMU HATPHsl, KU U KalblUs (BO3MOXKHO MCIIOJIb30BaHUE BUACOMATEPHUAIIOB),
uccienoBanue amQpOTEepHBIX CBONCTB THUAPOKCHAA QTIOMHHHS W TUIPOKCHAA IIMHKA, pEIICHHe
AKCIIEPUMEHTAJIbHBIX 33/a4 M0 TeMe «BakHe1ne MeTallIbl U UX COTUHEHUS».

XuMHuA U OKPY:KAK0IIAs cpeaa

BemectBa u Marepuainbl B TOBCEAHEBHOM KU3HU 4eloBeka. bezonacHoe ncronb30BaHuE BEIIECTB U
XUMHUYECKHX peakiuil B ObITy. [lepBas momoIs Ipu XMMHYECKHX 0)KOTaX U OTPaBIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKaIoIIeH cpepl (MpeaenbHas JOMyCTUMasi KOHIICHTPAIIUs BEIIECTB,
nanee — [1/1K). Ponb xumuu B penieHnH 3K0JI0TMYECKUX TPpoodIem.

Xumuueckuii IKcnepumenm:

M3ydeHue o0pa3lioB MaTepPHANIOB (CTEKIIO, CTIABBI METAJUIOB, MOJIMMEPHBIE MAaTEPUAIBI).

Meosicnpeomemmnunie ceazu

Peanuzanusi MeXnpeaIMeTHBIX CBA3€M MpU U3YYEHHH XUMUU B 9 Kilacce OCYIIECTBISIETCS 4epe3
WCIONF30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATUN, TaK U MOHSATHH, SIBISIOMINUXCS CUCTEMHBIMU
JUTSL OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC MMOHATHS: HAYy9HBINA (DAKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3, CHHTE3,
KJaccupukaius, NePUOAUYHOCTh, HAOMIOACHUE, SKCIIEPUMEHT, MOJCIHpPOBAHUE, H3MEpPEHUEe, MOJEIb,
SIBJICHHE, TTAPHUKOBBIN 3()DPEKT, TEXHOTOTHUS, MaTepHAIBI.

dusnka: mMarepus, aTroM, dJIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHA, W30TOMBI, PAIUOAKTHBHOCTb,
MOJIEKYJIa, MEKTPUUECKUN 3apsi], MPOBOAHHUKH, MTOTYIPOBOTHUKHU, JUIIEKTPUKH, OTOITEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIITMYECKAs peléTKa,
CIUIaBbI, (PM3NYECKUE BEIIMYUHBI, €AMHUIIBI U3MEPEHUsSI, KOCMUUECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3MIBI,
Counnue.

buonorus:  dortocuHTe3, nbixaHue, Ouocdepa, SKocMcTEMa, MHHEpPAJIbHBIE  YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpabl, TOPHBIE TOPO/IBI, ITOJIE3HBIE HCKOIAeMble, TOIUIUBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS MPOTPAMMbI OCHOBHOTO OOIIEro 0oOpa3oBaHUsl TOCTUTAIOTCS B
xoJie OOyueHUss XMMHH B €IWHCTBE Y4eOHOW M BOCHUTATENIbHOM JAEATEIbHOCTH B COOTBETCTBUU C
TPaJAULIMOHHBIMU  POCCUHCKMMU  COLUOKYJIbTYPHBIMH U  JIyXOBHO-HPAaBCTBEHHBIMH  IICHHOCTSIMH,
MPUHATHIMU B OOIIECTBE NMPaBUIAMH U HOPMAaMU MOBEIEHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHHUS,
CaMOpa3BUTHUSA U COLUATIM3AIUN 00yUYaIOIINXCS.

JIM9HOCTHBIE PE3YNbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUCHTALMN U PACHIMPEHUE OTbBITA IEATEITHPHOCTH HA €€ OCHOBE, B TOM YHCIIC B
JaCTH:

1) naTpruoTHYECKOro BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U HAy4YHOMY
HACJIEIUIO, TIOHMMAaHUsl 3HAYEHHUS XMMHYECKON HayKu B JKU3HHM COBPEMEHHOTO OOIeCTBa, CIIOCOOHOCTH
BIIQJIETh JOCTOBEpHONl HHQOpManueldl O TMepeloBbIX JOCTHIKEHUAX U OTKPBITHSX MHUPOBOH U
OTE€YECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIMTAHUSI:

MIPEJICTABJICHHUSI O COLMAIBHBIX HOPMAax W IMPaBWIAX MEKIMYHOCTHBIX OTHOIICHWHA B KOJIJICKTHUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHOUCCIIEI0BATEIHCKOM, TBOPUECKOM
W JPYTHX BHJAX JEATEIHHOCTH, TOTOBHOCTH K pa3HOOOPAa3HOW COBMECTHOW JEATSIBHOCTH TIpU
BBITIOTHEHUH Y4eOHBIX, MO3HABATENbHBIX 3aJ]1a4, BHIMOJHEHUH XMUMHUYECKUX SKCIEPUMEHTOB, CO3JaHHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIOHMMAHHUIO M B3aWMOIOMOIIM B Tpollecce AToW ydeOHOH
JeSITeIbHOCTH, TOTOBHOCTH OLIGHWBAaTh CBOE MOBEACHHE W TIOCTYNKH CBOUX TOBapHINEW C MO3UIUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEJICTABICHUS O BEMICCTBE M XUMHYECKOH pEaKIUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTAaBIISIONINE OCHOBY IS MIOHUMAHUS CYINTHOCTH HAYIHON
KapTUHBI MUpPA, TPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHPOJBI, B3aMMOCBS3SIX
YeJIOBEKa C MPUPOTHON CPEIOH, O POJIM XUMHH B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEIH;

MO3HABATEIbHBIE MOTHBHI, HAMPABJICHHBIE HA TOTyYE€HUE HOBBIX 3HAHUI MO XMMHH, HEOOXOINMBIE
Ui OOBSCHEHUs HAOMIOJaeMBbIX TIPOIECCOB W SBIEHUWM, IMO3HABATEIbHOW, WH(HOPMAIMOHHON W
YUTATEIbCKON KYIbTYphl, B TOM YHCJE€ HABBIKOB CAMOCTOSITENIBHON pabOThl ¢ y4eOHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOyYeHHWI0 W TIO3HAHWIO, JHO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000Opa30BaHUIO, TIPOCKTHONM W HCCIEIOBATEIbCKON JEATETbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPABJICHHOCTH U YPOBHS O0yUYCHHS B TabHEHIIIEM;

4) opMupOBaHHUS KYJIbTYPbI 310POBbS:

OCO3HaHWE I[EHHOCTH HW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAaHOBKH Ha
3I0POBBI 00pa3 KHU3HU, OCO3HAHUE TMOCIEACTBUI M HENPUATHE BPEAHBIX MPUBBIYEK (YymoTpeOlieHus
QJIKOTOJIsI, HAPKOTUKOB, KYPEHHsI), HEOOXOIUMOCTH COOJIIOICHHUS MpaBuiI 0€30MaCHOCTH MPHU 00paIieHuu ¢
XUMHYECKUMH BEIIECTBAMH B OBITY U peaIbHOMN KH3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAKTHUYECKOMY HM3YUYEHHIO MpodeccHil U TpyAa pa3iuyHOro pojia, YBaXKEHUE K TPYLy U
pe3ynbTaTtaM TPYIOBOM [EATEIbHOCTH, B TOM YHCIIE Ha OCHOBE MPHUMEHEHHUS MPEIMETHBIX 3HAHUHU IO
XUMHH, OCO3HAHHBIA BBHIOOP HWHAMBHUAYAJIBHON TpPAaeKTOPUM NPOAOKEHUS 00pa3oBaHMsl C Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHHU, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEMH, YCIIEITHOM



npodeccuoHanbHOM AESITeNbHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTb aJalTHPOBATHCA B
npodeccuoHanbHOM cpene;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

IKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIICHHE K MPUPOJIC KaK NCTOYHHKY JKU3HH Ha 3emiie, OCHOBE €€
CYIIECTBOBAHHS, MMOHUMAHHWE IICHHOCTH 3J0pPOBOIO0 M 0O€30macHOro oOpa3a JKU3HU, OTBETCTBEHHOE
OTHONICHHE K COOCTBEHHOMY (U3HUYECKOMY U TICUXUYECKOMY 3J0POBBIO, OCO3HAaHUE IICHHOCTH
coOmofieHusl MpaBuil O€30MacHOr0 TOBENEHUs MpH padoTe C BELIECTBAMH, a TaKKe B CHTYyallHsX,
YIpOXKaKLUX 3J0POBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUA, IOJy4YaeMble IMPU H3YYCHUM XHMHH, JJIs pelleHus 3ajad,
CBA3AHHBIX C OKPYXKAIOUIEH NPUPOAHOU CpENOM, NJIsl MOBBILICHHUS YPOBHS 3KOJIOTMYECKOW KYJIbTYPBI,
OCO3HAHUS MI00ATLHOTO XapaKTepa SKOJIOTHICCKUX MPOOJIeM U MyTeH UX PEIIeHUs] TOCPEACTBOM METOJIOB
XUMHUHU, OSKOJOTUYECKOTO  MBIIUICHUS, YMEHUS PYKOBOJCTBOBATbCSI WM B  II0O3HABATEIILHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOMN MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaMeTHBIX pe3ydbTaTOB  BBIACISIOT 3HAYUMble UIsi  (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUI, TUNOTe3a, GaKT, cucTeMa, Mmpoiiece,
SKCIIEPUMEHT U JPYToe€.), KOTOpBhIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax H
MO3BOJISIIOT Ha OCHOBE 3HAHUI U3 3THX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM HAyYHOUN
KapTUHE MHpa, U yHHUBEPCAJIbHbIE yueOHbIE JEeUCTBUS (TIO3HABATEIbHBIE, KOMMYHHKATHBHBIC,
pPETYJIATHBHBIE), KOTOpble oOecneunBarOT (OPMHUPOBAHME TOTOBHOCTH K  CaMOCTOSITCIIBHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NesATEILHOCTH.

IMo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE AelCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHUS UCTIOJIB30BATh MPUEMBI JIOTUYECKOTO MBIILIEHUS IPU OCBOEHUU 3HAHHI: paCKPbIBATH CMBICT
XUMHUYECKUX TOHSTUN (BBIIEIATh MX XapaKTepHbIE MPU3HAKH, YCTAHABIMWBATH B3aUMOCBS3b C APYTUMU
MOHATHSIMH), HWCIONB30BaTh MOHATHUS [JIs1 OOBSICHEHHs] OTHENbHBIX (HDaKTOB U SBIEHUM, BBIOMpPATH
OCHOBaHUSI W KpUTEpUU JUIS KiIacCU(DUKAIMM XUMHUYECKHMX BEIIECTB W XHMHUYECKUX PEeaKIIHid,
YCTaHABIMBATh TMPUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY OOBEKTAaMU H3YyUEHHs, CTPOUTH JIOTUYECKHE
paccyxienust (MHIyKTUBHbBIC, JETYKTUBHBIC, 10 aHAJIOTHH), Ie7IaTh BEIBOIBI U 3aKITIOYCHUS;

yMEHHE TPUMEHSATH B TIpOllecCe TO3HAHUA TOHATUS (MPEIMETHBIE U METalpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, UCIIOJIb3yeMble B XUMUHU, MPE0oOPa30BhIBATH NTUPOKO MPUMEHSIEMbIC
B XMMHU MOJENbHbIC TPEJCTABICHUs — XUMUYECKUH 3HAK (CHMBOJ dJIEMEHTa), XUMHUecKas ¢opMmyna U
ypaBHEHHE XMMHUYECKOW peaklMd — MPU PEUICHHH Y4eOHO-MO3HABATENbHBIX 3a/lad, ¢ y4ETOM OTHX
MOJENIbHBIX TMPEACTaBICHUN BBIABISATH W XapaKT€pU30BaTh CYIIECTBEHHbIE MPU3HAKU H3y4aE€MBbIX
OOBEKTOB — XHUMHUYECKHX BEIIECTB W XUMHUYECKHX PpEaKIHii, BBISBIATH OOIIME 3aKOHOMEPHOCTH,
MIPUIMHHO-CIIECTBEHHBIE CBSI3H M MPOTUBOPEUHNS B H3y4aeMbIX MPOIIECCax U SIBJICHUSX.

ba3oBble ucciienoBare/ibCkie 1eHCTBUA:

YMEHHE HCIO0JIb30BaTh MOCTABJICHHBIE BOIPOCH B KauyeCTBE WHCTPYMEHTA IO3HAHHS, a TaKKe B
Ka4eCTBE OCHOBHI JIJIs1 (DOPMUPOBAHUS THIIOTE3HI 1O TIPOBEPKE MPABHIIBHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

npuoOpeTeHne OmbiTa 1O IUIAHUPOBAHWIO, OPTaHM3AllMM W TPOBEACHHUIO  YUYCHHUYECKUX
AKCIIEPUMEHTOB, yMEHHE HaOmIogaTh 3a XOAOM MIPOIecca, CaMOCTOSATENhHO MPOTHO3MPOBATH €0
pe3ynbTat, GopMyIupOBaTh 0OOOIIEHUS U BBIBOBI IO PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICOBAHHS,
COCTABIISATh OTYET O MPOJIETAHHON padoTe.

Pa6ora ¢ nundopmanmeii:

yMeHHE BBIOMpPATh, aHATM3UPOBATh U MHTEPIIPETUPOBATH UHPOPMAIUIO PA3IMUHBIX BUIOB U (HopM
MPE/ICTAaBICHUSI, TIOJy4YaeMyl0 M3 Pa3HBbIX HCTOYHUKOB (HAy4yHO-TOMYJSpHAs JUTEpaTypa XUMHUYECKOTO
COJIep>KaHusl, CIIpaBOYHbIe MMOcoOus, pecypchl VHTepHeTa), KpUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;



yMEHHE NPHUMEHATHh pa3JIMyHble METOAbl W 3ampoChl MpU IMOUCKE M oTOope uHpOpManuu U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX [UIs BBHIMOJTHEHHS] Y4eOHBIX W TO3HABATEIbHBIX 3a/a4y
ONpeAeNEéHHOr0 TUMNA, MNPHOOpPETeHHWE OmbiTa B O0JIACTH  WCIOJIB30BAaHUS  HH(DOPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTH, OBJIAJICHUE KYJIbTYPOH aKTHBHOTO HCIIOJIB30BAHUS — Pa3TUYHBIX
MTOWCKOBBIX CHCTEM, CaMOCTOSITEIIbHO BBHIOMpATh ONTUMAIbHYIO (GOpMY MpeACTaBleHUs WHDOpPMALUU U
WUTIOCTPUPOBATH PEIIaeMble 3a/1a4M HECTOXKHBIMU CXEMaMH, AUarpaMMaMu, JpyruMu popMamu Tpaduku
U UX KOMOMHAIMSIMH;

YMEHHE UCIOJIb30BaTh U aHAIM3UPOBAThH B Mpoliecce Y4eOHOM U UCCIIeI0BATEIbCKOM NeSTEIbHOCTH
MH(OPMALIMI0O O BIMSHUU MPOMBIIIJICHHOCTH, CEJIbCKOIO XO34HCTBa W TPAHCIOPTa HAa COCTOSHHE
OKpY>Karolle MpUPOTHON Cpebl.

KoMMmyHUKaTHBHBIE YHHBeEPCcAIbHbIE YUeOHbIE el CTBHUS:

YMEHUS 3371aBaTh BONPOCHI (B X0/1€ Juanora u (WiH) JUCKYCCHH) MO CYILECTBY 00CYKIaeMOM TeMBI,
(bopMyIHPOBATH CBOU MPEJIOKEHHUSI OTHOCHTEIBHO BBITIOJTHEHUS MPETIOKESHHOH 3a/1a9u;

YMEHHS IPEACTaBIATh IOJIyYEHHbIE DPE3yJbTaThl I[103HABATEIbHOW JAEATEIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaX; JeNlaTh MPE3CHTAIMIO PEe3YIbTaTOB BBHIMOIHEHHUS XUMHUYECKOTO SKCIIEPUMEHTa
(;1abopaTopHOro OMbITa, TA00PATOPHON PAOOTHI MO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHHsSI Y4eOHOro COTpPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM TIO3HABATENBHOU W
UCCIIEIOBATENILCKON JIEATEIBbHOCTH TPU PELICHUH BO3HHUKAIOMIMX MPOOJIEM Ha OCHOBE Y4ETa 0OIIuX
WHTEPECOB W COTJIACOBAaHUS MO3MIUN (0OCYKIeHHS, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHAILIMSI COBMECTHBIX JEHCTBHUI, OIpeneieHHEe KPUTEPUEB IO OLEHKE KauecTBa BbIIIOJHEHHOU
paboThI U ApyTHE).

PeryisiTuBHbIE YHHBEpPCAJbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSTENIbHO ONpPENeNsITh IeMH ACSITeNbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJHMPOBaTh M TMPH HEOOXOJWMOCTH KOPPEKTHPOBATh CBOIO JESATENBHOCTh, BBHIOMpATh Hamboiee
s deKkTHBHBIE CITOCOOBI pelieHHs] yYeOHBIX U MO3HABATENbHBIX 3a]a4, CAMOCTOSITENIFHO COCTaBIATh WIIH
KOPPEKTUPOBATh MPEAJIOKEHHBIM alrOpUTM ACHCTBHM MPH BBHIMTOIHEHUU 3aJaHU ¢ y4ETOM MONYyYEHUs
HOBBIX 3HaHUH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE MOTYUYEHHOTO
pe3ynbTaTa 3asBICHHOW LIE€JIM, YMEHHE MHCIIOJIb30BaTh M AHAJIU3UPOBATh KOHTEKCTHI, IMpeajaraeMble B
YCJIOBUH 3aJJaHHI.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOEHUIO 0053aTENbHOIO COAEpIKAHMSI, YCTAHOBJIEHHOTO
naHHOU (QenepanbHO pabodeld mporpaMMoN, BBIICISIOT: OCBOCHHBIE O0YUYaIOIMMUCS HAay4HbIE 3HAHUS,
YMEHHUS U CTIOCOOBI JEHCTBUM, creruduueckue A MPeIMETHON 00MacT «XUMUS», BUIBI AEITEIbHOCTH
MO TMOJIYYEHHI0O HOBOTO 3HAHHUSA, €r0 WHTEPIpeTaINy, MPeoOpa3oBaHUIO M MPUMEHEHHIO B Pa3IHMYHBIX
y4eOHBIX F HOBBIX CUTYaIUsX.

K xonmy oOyueHnust B 8 kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa’KaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

® PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATHUN: aTOM, MOJIEKYyJa, XUMHUECKUN DIIEMEHT,

MIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJAHOPOAHAs U HEOJHOPOAHAs), BAJIEHTHOCTD,
OTHOCHTEJIbHAsl aTOMHAsl U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasl J10JI1 XMMHUYECKOrOo 3JI€MEHTa B COEIMHEHUHU, MOJSIPHBIA 00BEM, OKCHI, KHUCIOTa,
OCHOBaHHUE, COJIb, JJIEKTPOOTPHUIATENLHOCTb, CTENEHb OKHUCICHUS, XMMHUYECKas peaklus,
KJaccupUKalusg peakiuil: peakiuy COSAMHEHUS, PEaKIUU DPA3JIOKEHUS, PEaKIUH 3aMEIICHUs,
peakiuu oOMeHa, PK30- U IHAOTCPMUUYCCKUE PEaKIINH, TeIUIOBOM d(eKT peakiuu, aIpo aToMma,
ANEKTPOHHBIN CJIOW aroma, aTOMHas OpOUTAllb, PAJANYC aTOMa, XUMHUYECKasi CBSI3b, MOJSIPHAS U
HEMoJISIpHasl KOBaJCHTHAs CBS3b, HOHHAS CBSI3b, MOH, KATHOH, aHWOH, PACTBOP, MAacCOBasi OIS
BelllecTBa (MIPOLICHTHAs! KOHILIEHTpAIUsl) B PaCTBOPE;



WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMUUYECKUX MOHSITHN U MPUMEHSTh 3TH MOHATUS TPU
ONMCAHUU BEUIECTB U UX MPEBPALICHU;

UCTOJb30BAaTh XMMUYECKYI0 CHUMBOJHKY IJIi COCTaBJIeHHUS (OPMYJT BEIIECTB M YpaBHEHHM
XMMHYECKUX PEAKIIU;

OTIpEJIeNIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIEHb OKHCICHHS
9JIEMEHTOB B OMHApHBIX COCIMHEHHSX, NPUHAAIC)KHOCTh BEUIECTB K ONPEACIEHHOMY KIIACCy
coeAnHeHu 1o (opMysaM, BUJ XUMUYECKOH CBSI3U (KOBaJICHTHAs! U MOHHAS) B HEOPTraHUYECKUX
COEIMHEHUSX;

packpsiBaTh cMbica [lepuoanueckoro 3akona /. 1. MenaeneeBa: JEMOHCTPUPOBATH IOHUMAHUE
MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMMUYECKHUX JJIEMEHTOB OT MX IOJOXEHUS B
Ileproanueckoii cucrteme, 3aKOHOB COXPAHEHUS MAaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O YYEHHMs, 3aKOHAa ABOTapo;

ONKCHIBATh M XapaKTepu3oBaTh TabMUuHyl ¢GopMy I[lepronndeckoil CHCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3jnyaTh MOHATUS «TJaBHas noarpynna (A-rpymnmna)» u «nobounas noarpymnmna (b-
TpYIIa)», Majible U OOJBIINE TIEPHObI, COOTHOCHTH 0003HAYCHHSI, KOTOPBIE UMEIOTCS B TaOJIHIIE
«Ilepuoguueckas cucrema xumudeckux osnemeHtoB JI. WM. MengeneeBa» ¢ 4YHCIOBBIMU
XapaKTepUCTHKAMHU CTPOEHHUS aTOMOB XHMMHYECKHX 2JIEMEHTOB (COCTaB W 3apsl sjpa, olliee
YHCIIO 3JICKTPOHOB M paclpeiesieHne X MO0 JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIUPOBATh XUMUYECKHE AJIEMEHThI, HEOPTaHUYECKUE BEILECTBA, XMMUUECKUE PEaKIIUU
(Mo YKCIy ¥ COCTaBY YYacTBYIOIIUX B PEaKIUU BEIIECTB, IO TEIULIOBOMY 3 (DEKTY);
XapaKTepu30BaTh (OMHUCHIBaTh) OOLIME XMMHYECKHE CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKJass  ONUCAHUWE MPUMEpPaMU  MOJIEKYJSIPHBIX  YPAaBHEHUW  COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUN;

MIPOrHO3MPOBaTh CBOWMCTBAa BEUIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH TIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3TUYHBIX YCIOBHUSAX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JIOJIIO
XUMHUYECKOTIO 3JIeMEHTa Mo (opMysie COEOUHEHHS, MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI TTO YPABHEHUIO XUMHYECKOUN peaKIlnu;

MIPUMEHSTh OCHOBHBIE OIEpallMi MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPaBHEHUE,
0000111eHIEe, CUCTEMATH3aIINIO, KJIaCCU(DHUKAIINIO, BBISIBJICHUE TPUIMHHO-CIIECACTBEHHBIX CBS3EH —
JUIS W3YYEHHUs CBOWCTB BEIIECTB M XUMHUYECKHX pEaKIMH, €CTeCTBEHHO-HAYYHbBIE METOJIbI
MO3HAHUS — HaOJIOJIEeHHe, W3MepeHue, MOJAEIUPOBAaHNE, OSKCIEPUMEHT (peasibHbIl H
MBICJICHHBIN );

ClIeIoBaTh MpaBUjIaM MOJb30BaHUA XUMHYECKON MOCYI0M U J1abopaTOPHBIM 00OPYJOBaHHUEM, a
TaK)Xe MpaBujaM 0OpaIeHUs C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKUHUSAMHU O BBIMOTHEHUIO
1abOpaTOPHBIX XUMUYECKUX OIBITOB MO IMOJMYYCHHUIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(Bomoposa W KHCIOpPOJAa), IPUTOTOBICHHIO PAacCTBOPOB C ONPEIEIEHHONM MaccOBOM J0Jel
pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBAaTh W MPOBOAUTH XHMHYECKHE SKCIEPUMEHTHI [0
pacrmo3HaBaHUIO PACTBOPOB IIENOYEH W KHUCIOT C TIOMOIIbIO HMHIWKATOPOB (JIAKMYC,
¢benondranen, METUIOPAHK U IPYTHE).

K koniy o6yuenus B 9 kjacce npeaMeTHbIE pe3yabTaThl HA ©a30BOM ypOBHE JOJDKHBI OTpa)kaThb

c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHSITHUH: XUMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYyJa,
WOH, KAaTHOH, aHUOH, TPOCTOE  BEIIECTBO,  CJOXXHOE  BELIECTBO,  BAJEHTHOCTbD,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas peaklus, XUMHUYecKas CBS3b,
TerIoBoM 3¢ (deKT peakuuu, MoJib, MOJSIPHBIN 00BEM, pacTBOp, AJNEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs] JIMCCOLMALINS, pPEaKIHMH HOHHOrOo OOMEHa, KaTajau3aTop, XHMHUYECKOe



paBHOBecHe, oOOpaTuMble U HeoOpaTHMble pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKuuu, OKHCIUTENlb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJICHHE, aJIOTPOMHS,
aM(OTEpHOCTh, XUMHUYECKasI CBs3b (KOBAJCHTHAs, NOHHAs, METAJUTMYECKas), KPUCTAIUINIECKast
peiérka, Koppo3usi METaJIJIOB, CIUIABbI, CKOPOCTh XUMUYECKON PEAKIUH, IPEAEIBHO TOYCTUMAs
koHueHrpauus [IJIK Bemecrsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHATH 3TH MOHITUS TPU
OIMCAaHUU BELIECTB U UX MPEBPALLECHUM;

UCIIOJIb30BAaTh XMUMHUYECKYI0 CHMBOJHKY JUIsl COCTaBiIeHHUS (OpMyNl BEIIECTB W ypaBHEHUU
XMMHYECKUX PEAKIIUN;

ONpEAENATh BAJICHTHOCTb W CTENEHb OKHUCICHHUS XHMHUYECKHUX D3JEMEHTOB B COCIUHEHHSX
Pa3IMYHOIO COCTaBa, MPUHAMICKHOCTh BELIECTB K OINpeneiIEHHOMY Kiaccy COEIWHEHUH II0
dbopMynaM, B XUMHUYECKON CBSI3M (KOBAJICHTHAs, HOHHAs, METAJUIMYECKasi) B HEOPTaHUYECKIX
COCAMHEHUSX, 3aps] MOHA 0 XUMHUYECKOW (opmylie, XapakTep Cpelasl B BOIHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHUN, THUI KPUCTAININYECKON PEIIETKY KOHKPETHOI'O BEIIECTBA,
packpbiBaTh cMmbich llepuoamueckoro 3akona J[. M. MenneneeBa W JEeMOHCTPUPOBATh €ro
MIOHMMaHKE: ONHCHIBATh W XapaKTepu3oBarh TabmuuHyto (opmy Ileproamueckoil CHUCTEMBI
XUMHUYECKUX 3JIEMEHTOB: Pa3jiMyaTh MOHATHUS «TJlaBHas noiarpynna (A-rpynna)» u «mo0odHas
noxarpynmna (b-rpynma)», mansie u OoNbIIME TEPHOABI, COOTHOCHTH O0O3HAYEHUS, KOTOpHIC
UMEIOTCS B TEPUOANYECKON TalyuIe, ¢ YHCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sijipa, 00llee YUCIIO 3JIEKTPOHOB U paclpeiesieHue ux
IO AJIEKTPOHHBIM CJI0SIM), OOBSCHATH 00IME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB
U UX COEIMHEHHUM B Mpelenax MajiblX IMEpUOAOB U IJIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKHE AJIEMEHThI, HEOPraHUYECKHE BELIECTBA, XMMUUYECKUE peaKlnu
(Mo yMcay M COCTaBy Y4yacTBYIOUIMX B PEAaKIMU BELIECTB, MO TEIUIOBOMY 3(¢eKTy, Mo
W3MEHEHMIO CTEeTIeHEH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

XapakTepU30BaTh (OMUCHIBATH) OOIIME W CHEHNUPUISCKHEe XUMHUYECKHE CBOMCTBA MPOCTHIX H
CJIOKHBIX BEIIECTB, MOJATBEPXkAasi ONMUCAaHUE MPUMEPAMH MOJIEKYJSPHBIX U MOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPAaBHEHUS 3JIEKTPOIUTUUECKON AUCCOIUAIIMY KUCIIOT, IIeJI0uel U cojiel, MOoIHbIe U
COKpaIlléHHbIE YpaBHEHHs PEaKIMi MOHHOTO OOMEHa, YpaBHEHHs PEaKIMH, MMOATBEPKAAIONINX
CYLIECTBOBAHHE F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JINUHBIX KJIACCOB;

PacKpbIBaTh CYHUTHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEACTBOM COCTaBICHHS
9JIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BOBMOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIIECHUN B PA3INYHBIX YCIOBHUSX;

BBIUYHCIIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO [OJIO
XUMHUYECKOTrO 3JeMEHTa Mo (opmysie COETUHEHHUS, MAacCOBYIO JIOJII0 BEIIeCTBa B PacTBOpE,
MIPOBOAUTH PACUETHI [0 YPaBHEHHIO XUMUYECKON peaKkIuy;

coOroaTh MpaBUia MOJIb30BAHUS XUMHUECKOW MOCYIO0N M J1abOpaTOpHBIM 00OpYAOBaHHEM, a
TaK)Ke MpaBuiia OOpaIEHUsI C BEIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMU I10 BBIIIOJHEHUIO
1a00paTOPHBIX XMMUYECKUX OIBITOB MO IMOJYYEHHUIO M COOMpaHHMIO Ta3000pa3HbIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

IIPOBOAUTH pEaKLUU, MOATBEP)KIAIOIIME KAueCTBEHHBIM COCTaB pA3IMYHBIX  BEILECTB:
pacro3HaBaTh OMNBITHBIM IMYTEM XJIOPUI-, OpOMUI-, MOIUI-, KapOoHat-, docdar-, cumukar-,
cynabdaT-, TUIPOKCUI-HMOHBI, KAaTHOHBI aMMOHMSI ¥  HOHBl H3YYEHHBIX  METaJUIOB,
MPUCYTCTBYIOIIME B BOJAHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB;



MNPUMCHATH OCHOBHBIC OIICpAllUA MBICITUTEIbHOM ACATCIIBHOCTH — aHaJIN3 U CUHTC3, CPAaBHCHUC,

O606I_HCHI/IG, CUCTCMATHU3allUuI0, BBIABICHUC IMPUYUMHHO-CIICACTBCHHBIX CBs3EH — Al U3Y4YCHUA

CBOMCTB BEIISCTB MW XHMHUYECKUX peaKHHfI, €CTCCTBCHHO-HAYYHBIC MCTOAbI IIO3HAHUA —

Ha0It0/IeHne, U3MEPEHNE, MOJICIUPOBAHKE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourp. IIpak.
n/n | mporpamMmsl Bcero odpa3oBaTejbHbIE
padoThI padoTshI
pecypchl
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh bubmuoreka [JOK
1.1 €CTECTBO3HAHHUS U IIPAKTHYCCKOM 5 2 https://m.edsoo.ru/7f
IEeATEIbHOCTH YCIOBEKa 41837c
bubmuoreka [JOK
1.2 BelecTBa 1 XUMHYECKUE pEeaKIUU 15 1 https://m.edsoo.ru/7f
41837c
Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

Bosznyx. Kucnopoa. Ionsitie 06

bu6mmoreka [IOK

2.1 6 https://m.edsoo.ru/7f
OKCHIax
41837c
B I bu6mmoreka [IOK
2.2 OFIOPOALLIOHATHE O KHCIoTax 1 8 1 https://m.edsoo.ru/7f
COMAX
41837c
B p I 5 bu6mmoreka [IOK
2.3 O/1a. FACTBOPBL. LIOMATHE O 5 1 1 https://m.edsoo.ru/7f
OCHOBAHMIX
41837c
o bu6mmorexa [IOK
2.4 CHOBHBIC [ITACCRT . 11 1 1 https://m.edsoo.ru/7f
HEOPTraHUYECKUX COCTUHECHUI
41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepunoanueckuii 3axon u Ilepuoanyeckas cucrema xuMmudeckux iementos /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[Tepuoanueckuii 3aKOH U

H Bbub6mmoreka [JOK
3.1 cproITECKad cucteMa 7 https://m.edsoo.ru/7f
XUMHYECKHUX deMeHTOB /[[. 1.
41837c¢
Menpeneesa. CTpoeHue atoma -
3.2 XuMHUuecKas CBS3b. 8 1 bub6mmoreka [JOK

OKHUCIIUTEBLHO-

https://m.edsoo.ru/7f
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https://m.edsoo.ru/7f41837c
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BOCCTAHOBUTEJBHBIE PEAKIUN 41837c
bubmmoreka [JOK
Hroro no pazneny 15 https://m.edsoo.ru/7f
41837c
bubmuoreka [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f
41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOIT'PAMME
TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC
KoanuyecTBO 4acoB
DJIeKTPOHHbIE
Ne HanmeHoBaHUe pa3iesioB U TEM Kontpo IpakrTu (undpoBbIe)
1/ | NporpaMmsl Bcero | JabHbBIE YyecKue P
oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. BeniecTBO 1 XUMHYECKHE PeaKIun
[ToBTrOpenue u yriyOnenue bubnnorexa [JOK
1.1 3HAHUU OCHOBHBIX Pa3/IeioB 5 1 https://m.edsoo.ru/7f
Kypca 8 Kkiacca 41a636
o bu6mmoreka [IOK
12 CHOBHBIC 3aKOHOMePHOCTI/I 4 hitos://m.edsoo.ru/7f
XUMHYECKHUX PEaKIIHi
41a636
DNeKTpOoNIUTHYECKAs bubnuoteka [JOK
1.3 JTUCCOITHAITUS. XUMHUYECKHE 8 1 1 https://m.edsoo.ru/7f
peakuu B pacTBOpax 413636
Hroro no pazneny 17
Pa3znen 2. Hemerasuuibl U MX coeIMHEHMSI
OO6mrast XxapakTeprucTruKa bubmuorexa [JOK
2.1 XUMHUYECKUX dJIeMeHTOB VIIA- 4 1 https://m.edsoo.ru/7f
rpynisl. ['anorensr 413636
OO6mrast XxapakTeprucTruKa bubmuotexa [JOK
2.2 XUMHUYECKUX DJIEMEHTOB VIA- 6 https://m.edsoo.ru/7f
rpynnsl. Cepa u e€ coeAMHEHUs 41a636
OO6m1ast XxapakTeprucTruKa v Bubmiorexa [IOK
23 XHMH%CIXIX 3H;Meg)TOB 7 1 https://m.edsoo.ru/7f
rpynibl. A30T, pochop u ux
pya P 412636
COCIMHCHHS
54 OO6m1ast XxapakTeprucTruKa 3 1 5 bubmuorexa [JOK
' XMMHUYECKHUX 31eMEHTOB [VA- https://m.edsoo.ru/7f
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IpYINIBL. YTIJIEpOa U KPEMHUN U 412636
WX COCMHCHUS
Hroro no pazneny 25
Pa3nen 3. MeTasnibl U UX COeIMHEHUS
bubmuoreka [JOK
3.1 OO0m1re cBoiicTBA METAIIIOB 4 https://m.edsoo.ru/7f
412636
B . bubnuorexa [IOK
39 QKHEUIITNE METAJUTBI ¥ HX 16 https://m.edsoo.ru/7f
COCTUHEHUS
41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
B bubmuoreka [JOK
41 €IIeCcTBa U MaTePUANTBI B )KH3HU 3 hitps://m.edsoo.ru/7f
YelioBeKa
412636
Htoro no pazneny 3
bu6mmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f
41a636
OBIIEE KOJIMYECTBO YACOB I10 68
[MPOTPAMME

INOYPOYHOE INIJTAHUPOBAHHUE 8 KJIACC

JlaTa DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Bcero
n/n o0pa3oBaTe/bHbBIE
4acoB
pecypchl
- p bubmorexa [JOK
1 PEAMET XHMIH. FOITb XHMHH B 1 https://m.edsoo.ru/ff0d21
JKW3HU yesoBeka. Tena u BemecTna 0c
- bu6nuoreka [IOK
5 OHSTHE O METO/aX IMO3HAHMS B 1 https://m.edsoo.ru/ffod22
XUMUHU
Je
Hp6aKTI/I‘-IeCKZ$I pabota Ne | <<1'{pa13pma BuGmuorexa LJOK
3 PADOTE B JIADOPATOPIH H HIPHEME! 1 https://m.edsoo.ru/ff0d23
oOpareHus ¢ J1abopaTopHbIM q
o0opyIoBaHUEM) g
4 Yucrtele BemecTBa u cMecu. CnocoObl 1 bu6nuoreka [IOK
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https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d23dc

paszaenenus cMecen

https://m.edsoo.ru/ff0d26
ca

[IpakTuyeckas padora Ne 2

bu6nuoreka [IOK

5 «Pa3nenenue cmeceii (Ha mpumepe https://m.edsoo.ru/ff0d28
OYHCTKH MTOBAPEHHOM COJIN)» c8
bu6nuoreka [IOK
6 ATOMBI U MOJICKYJIBI https://m.edsoo.ru/ff0d2a
6¢C
X 3 bubnmoreka [JOK
; UMHUYCCKUE 3JICMEHTBI. SHAKU hitps://m.edsoo.ru/f0d2b
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB g
€s
bubnnoreka IIOK
8 ITpocThie U CIIOKHBIC BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢C
bubnnoreka IIOK
9 ATOMHO-MOJICKY/ISIPHOE yUCHHE https://m.edsoo.ru/ff0d2d
50
3aK0H IOCTOSIHCTBA COCTaBa BEIECTB. bubnnoreka IIOK
10 Xumuueckas popmysna. BaieHTHOCTD https://m.edsoo.ru/ff0d2e
aTOMOB XMMHYECKHX 3JIEMEHTOB ae
o bubmuotexa [JOK
1 THOCHUTEJIbHAS aTOMHAs Macca. hitps://m.edsoo.ru/fod32
OTHOCHTEIbHAS MOJICKYJISIPHAS Macca 3
M bubmuorexa [JOK
12 AccoBa A0IA XUMHHCCKOTO https://m.edsoo.ru/ff0d35
JJIEMEHTA B COCAMHECHUU oc
K M bu6mmoteka [IOK
13 OJITICCTBO Betectpa. VIoib: https://m.edsoo.ru/ff0d52
MousipHas macca
30
o but6mmoreka [IOK
14 U3MYECKHE U XUMHUCCKUE SIBIICHHSL. hitps://m.edsoo.ru/f0d37
XuMuudeckas peakius s
- but6mmoreka [IOK
15 pHsHati 1 yCHOBHﬂVHpOTeKaHM https://m.edsoo.ru/ff0d3a
XUMHAYECKUX PEaKITUi 16
3 but6mmoreka [IOK
16 AKOH COXPaHEHHs MACChI BEIIECTB. hitps://m.edsoo.ru/f0d3b
XUMHUYECKUE YPaBHEHUS 28
Breranciienunst konmmaecTBa, MacChl but6mmoreka [IOK
17 BEIIECTBA 110 YPaBHECHUAM https://m.edsoo.ru/ff0d57
XUMUYECKUX PEAKLUN 08
18 Kiaccudukanmss xumMuaeckux but6mmoreka [IOK

peakuuil (CoeAMHEHNUS, PA3I0KEHNUS,

https://m.edsoo.ru/ff0d3f
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O0001IeHYE ¥ CUCTEMATU3 AL

bu6nuoreka [IOK

19 N https://m.edsoo.ru/ff0d40
3HAHHI
c4
K 6ora Nel bu6nuoreka [IOK
20 OHTPOJIBHA paboTa 21 O TEME https://m.edsoo.ru/ff0d42
«BeriecTBa 1 XMMUYECKUE PEAKIIUI» %0
Boznyx — cmecsk razos. Cocras bubnmoreka [JOK
21 Bo3ayxa. Kucinopon — sneMeHT u https://m.edsoo.ru/ff0d44
npocroe BeuiecTBo. O30H 8e
du3nvecKkrue U XUMHUYECKUE CBOMCTBA bu6mmoteka [IOK
22 KUCJIOopo/a (peakiuy OKUCIICHHS, https://m.edsoo.ru/ff0d46
ropenue). [lonarue o0 okcunax 14
Crioco0pl Mosty4eHus: KUCI0poia B bubnmnorexka HOK
23 71a00paTOPHK ¥ MIPOMBIIUICHHOCTH. https://m.edsoo.ru/ff0d49
[IpumeHeHne kucnopoaa 7a
TemnoBoit a3 ekt xumMuaeckoit Bubsorexa LIOK
24 PEAITIHH, TTOHATHE 0 https://m.edsoo.ru/ff0d47
TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- %0
Y SHJIOTEPMUYECKUX PEAKITHSIX =
TomnuBo (HedTh, yroib U METaH). bubmuorexa [JOK
25 3arpsi3HEHHE BO3/yXa, CIIOCOOBI €To https://m.edsoo.ru/ffOd4c
NIpeIOTBpaIlEeHUs 4a
[TpakTrueckas padota Ne 3 o Teme bubmuorexa [JOK
26 «[Tony4enue u cobupaHue KUCIOpoa, https://m.edsoo.ru/ff0d4a
M3y4YEHUE €r0 CBOMCTB) e2
B bu6mmoteka [IOK
27 OHOPOA = STEMEHT H [POCTOS https://m.edsoo.ru/ff0d4d
BelecTBO. HaxoxaeHnue B npupoie 40
o . but6mmoreka [IOK
u3uye
28 CHCHC I XHMITICCKHE CBOHCTRA https://m.edsoo.ru/ff0d4d
Bosiopoa. [Ipumenenue Bogopoaa 40
but6mmoreka [IOK
29 [ToHsATHE O KUCITOTAX U COJSIX https://m.edsoo.ru/ff0d50
d2
C 5 but6mmoreka [IOK
oco
30 Bl TOIYHCHIA BOAOPONa B https://m.edsoo.ru/ff0d4d
nabopaTopun
do
[TpakTrueckas padota Ne 4 o Teme bubnuotexa [JOK
31 «[Tonmy4yenne u coOupanue BOJIOPO/Ia, https://m.edsoo.ru/ffod4f
WU3yYEHHUE €r0 CBOMCTBY 42
32 Momsipablii 00bEM ra3oB. 3aK0OH bubnuotexa [JOK

ABorazipo
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Brrunciienus 00bEMa, KOJIMUeCTBa

bu6nuoreka [IOK

33 BEIIECTBA ra3a 10 ero M3BECTHOMY https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WIIH 00BEMY a0
Brrunciienust 00bEMOB ra30B 110 bu6nuoreka [IOK
34 YPaBHEHHIO PEAKIIMK Ha OCHOBE https://m.edsoo.ru/ff0d57
3aKOHA 0OBEMHBIX OTHOIIICHHH ra30B 08
o . bubnmoreka [JOK
35 NU3NYCCKUEC U XUMHNYCCKHUE CBOHUCTBA https://m.edsoo.ru/ff0d58
BOJBI
7a
C - 5 bubnuotexa [HOK
ocraB ocHoBaHui. [1o eo
36 TaB OCHOBATHH. LIOHATH https://m.edsoo.ru/ff0d59
HHAUKATOpax
e2
EIOHa KaK pacTBOPUTEIIb. Bubmmotexa LIOK
37 ACBIIIICHHBIC 1 HCHACBIIIICHHBIC https://m.edsoo.ru/fdeSb
pacTBopsl. MaccoBast 10JIs BEIIECTBA B 20
pacTBope -
Hl?lalcmqecxas{ pabota Ne 5 o Teme Bubnmorexa [JOK
« OTOBJICHHE PACTBOPOB C
38 pHr T B im pacts Up ° . https://m.edsoo.ru/ff0d5e
oTpeAeIEHHON MacCOBOU JOMCH ba
PacTBOPEHHOTO BEIIECTBAY -
K 6ora Ne2 bu6mmoreka [IOK
OHTpOJIbHAs paboTa Ne2 o Teme
39 FTPOIbHAZ pAOOT 110 TeM https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 4
o bu6mmoreka [IOK
CHJIBI: COCTaB, KJIACC armys,
40 HEHAN TaB, KIACCH pHIALlHs https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
de
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubmuotexa [JOK
41 KHCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX https://m.edsoo.ru/ff0d66
OKCHIOB 4e
o . but6mmoreka [IOK
42 CHOBAHUS: COCTaB, Kiaccudukanms, https://m.edsoo.ru/ffod67
HOMEHKJIaTypa
ca
- . bubnuoteka [JOK
43 onyquI/IVe U XUMHUYCCKHNE CBOMUCTBA https://m.edsoo.ru/ff0d67
OCHOBAaHNU
ca
K but6mmoreka [IOK
CJIOTBI: COCTa acc a
44 HEIOTH TaB, Kaccnpuianns, https://m.edsoo.ru/ffOdfe
HOMEHKJIaTypa
e2
- . bubnuotexa [JOK
OJTydCHHE €CKHE CBOMCTBA
45 TIYSIGHHE 1 XUMHHPBCIHS CRONCTS https://m.edsoo.ru/ffOdfe
KHCIIOT
e2
46 Comnm (cpemnue): HOMEHKIATypa, bubnuotexa [JOK
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CHOCOGBI HOHy‘IeHI/IH, XUMHYCCKUC
CBOMCTBA

https://m.edsoo.ru/00ad9
474

[IpakTuyeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4q 110 TCME

bu6nuoreka [IOK

47 https://m.edsoo.ru/00ad9
«OCHOBHBIE KJIaCChl HEOPTAHUYCCKHUX b7
. C
COCTUHCHUI» -
r bu6nuoreka [IOK
CHETUYECKas CBA3b MEXKy KjaccaMu
48 Y 3 https://m.edsoo.ru/00ad9
HEOPTraHUYECKUX COCTUHECHU I
as0
0606 Bbu6nuoreka [IOK
OOIIIeHHE W CUCTeMAaTH3AIHSI
49 Hvl . https://m.edsoo.ru/00ad9
3HaHU
cb2
Kontponbnas padota Ne3 no teme bubnuorexa [HOK
50 "OCHOBHBIC KJIACCHl HEOPTAHMUCCKUX https://m.edsoo.ru/00ad9
coeauHeHun" ela
[lepBbIe MOMBITKU KJIACCH(PHUKAITNN bubnnorexka HOK
51 XUMHAYECKHX 3JIeMEeHTOB. [ToHATHE O https://m.edsoo.ru/00ad9
IpyIIax CXOAHBIX 3JIEMCHTOB ffa
[Tepuonnueckuii 3aKOH U bubnuorexa [HOK
52 [Mepuomuueckas cucTeMa XUMHUYECKUX https://m.edsoo.ru/00ada
snemeHTOB /1. . Menaeneena 52c
bubmmoteka [IOK
53 [Tepumoapl, TPYIIIB, TOATPYIIIIEI https://m.edsoo.ru/00ada
32c
C C bu6mmoreka [IOK
TpoeHue aToMOB. COCTaB aTOMHBIX
54 P https://m.edsoo.ru/00ada
saep. M3oTonsl
342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK bubmuoteka [JOK
55 aToMOB 2yteMeHTOB [lepuoaraeckoit https://m.edsoo.ru/00ada
cuctemsl /[. 1. MenaeneeBa 6bc
XapakTepuCTHKA XUMHUYECKOTO
paKtep Bubnnorexa [IOK
3JIEMEHTA TI0 €T0 MOJIOKEHUIO B
56 . https://m.edsoo.ru/00ada
[Tepnonnueckoii cucreme /1. U.
824
MenneneeBa -
3nauenue [lepuoanyeckoro 3akoHa
PHOA K Hﬂ Bubnnorexa [IOK
JIS1 pa3BUTHS HAYKH U TPAKTUKA. [].
57 LD YK . pv https://m.edsoo.ru/00ada
N. MenaeneeB — y4€HbIH, M€Iaror 1 9%
e
rpak JaHUH —
3 but6mmoreka [IOK
JICKTPOOTPHUIIATSIIBHOCTh AaTOMOB
58 pOOTpHL https://m.edsoo.ru/00ada
XUMHYECKHX 3JIEMECHTOB
ab8
but6mmoreka [IOK
59 Honnast xumuveckast CBsI3b https://m.edsoo.ru/00ada

c34
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KoBanenTHas MoJisipHasd XUMHUUYCCKasA

Bbu6nuoreka [IOK

60 1 https://m.edsoo.ru/00ada
CBS3b
ab8
K bu6nuoreka [IOK
61 OBAICHTHA HELOAPHAA 1 https://m.edsoo.ru/00ada
XUMHYECKAs CBS3b
ab9
bu6nuoreka [IOK
62 CrerneHb OKUCIICHUS 1 https://m.edsoo.ru/00ada
e28
o bu6nuoreka [IOK
63 KHCIIUTEIIBHO-BOCCTAHOBUTEIILHBIC 1 hitps://m.edsoo.ru/00adb
peakuuu
076
bubnnoreka IIOK
64 OKHCIUTEN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb
076
Kontponbnas padota Ne4 o reme bubnuorexa [HOK
65 «Ctpoenue aromMa. XUMUYECKas 1 https://m.edsoo.ru/00adb
CBSI3b) 486
0606 bubnnoreka IIOK
66 © HvleHHe 1 CHCTEMATH3AT 1 https://m.edsoo.ru/00adb
3HAHUH
33c
0606 bu6mmoreka [IOK
67 © HvleHHe 1 CHCTEMATH3ATI 1 https://m.edsoo.ru/00ad9
3HAHUH
cb2
0606 bu6mmoteka [IOK
68 © HvleHHe freneTeMaTsat 1 https://m.edsoo.ru/ff0d61
3HAHUH
c6
OBIIEE KOJIMYECTBO YACOB I10 68
I[MTPOI'PAMME
IMoypouHoe njianupoBanue 9 kiiace
Hara DJIEKTPOHHBIE
Ne uugposbie
Tema ypoka
n/n Bcero o0pa3oBaTe/bHbIC
()] pecypchl
EepI/IOI[I/IIIeCKI/II/I 3aKOH. Bubsmorexa LIOK
1 epHOAIricckai cuetenMa 1 https://m.edsoo.ru/00adb
XUMHYECKHX 31eMeHToB /1. H.
59%e
Meupgeneena I
2 3aKOHOMEPHOCTH B U3MEHEHUH 1 bubmmoreka [JOK
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CBOMCTB XMMUYECKHUX HJIEMEHTOB
NIEPBBIX TPEX IEPUOOB

https://m.edsoo.ru/00adb
6b6

Knaccudukanus 1 HOMEHKIATypa

bu6nuoreka [IOK

3 https://m.edsoo.ru/00adb
HEOPraHMYECKUX BEIIECTB
7e2
B . bubnmoreka [JOK
Wbl XUMHYECKOHN CBSI3U U THITBI
4 A ) https://m.edsoo.ru/00adb
KPUCTAITMYECKUX PEIIETOK
aco
Kontponsnast padora Nel mo reme
5 «[loBTOpEHUE U yriayOieHne 3HaHuI
OCHOBHBIX Pa3/IesioB Kypca 8 Kiaccay
Kn o bubnuorexa [HOK
accH( UK XUMUIECKUX
6 N t https://m.edsoo.ru/00adb
peaKnuii o Pa3IMYHbBIM ITPU3HAKAM bo
coY
[IoHsATHE O CKOPOCTH XMMHUYECKON bubnmnorexka HOK
7 peakiun. [ToHATHE O TOMOTEHHBIX U https://m.edsoo.ru/00adb
TeTEPOreHHBIX peaKLUIX e9a
IlonsATHE 0 XUMHUYECKOM
paBHOBecuH. DAKTOPBI, BIUSIOLINE bubnnorexka HOK
8 Ha CKOPOCTh XMMHUYECKOW PEaKIiu 1 https://m.edsoo.ru/00adc
MOJIOKEHUE XUMHUYECKOTO 28c
paBHOBECHS
0 bubmuorexa [JOK
KHCITUTEIIEHO-BOCCTAHOBHUTEIIHLHBIC
9 https://m.edsoo.ru/00adc
peakuu
ade
Teopust 3IEKTPOIUTUYECKON bubmuorexa [JOK
10 nuccormannu. CHIbHBIE U ciia0bie https://m.edsoo.ru/00adc
3JIEKTPOJIUTHI d68
but6mmoreka [IOK
11 HoHHBIE ypaBHEHUS peaKInit https://m.edsoo.ru/00add
448
XUMHYECKUE CBOMCTBA KUCTOT U
N . but6mmoreka [IOK
OCHOBaHUWH B CBETE MPEICTABIICHUI
12 pvﬂ https://m.edsoo.ru/00add
00 2JIEKTPOIUTUYECKON S48
JTUCCOLIUAITIT —
XuMHYECKHEe CBOMCTBA COJICH B but6mmoreka [IOK
13 CBETE MpeCTABICHUH 00 https://m.edsoo.ru/00add
ANEKTPOJIUTAYECKON AUCCOLUALINHI 8b2
but6mmoreka [IOK
14 [TonsiTHE O TUAPOIIH3E COJICH https://m.edsoo.ru/00add
9d4
0606 but6mmoreka [IOK
oOIIeHNEe U CUCTeMaTHU3aIIH
15 o i https://m.edsoo.ru/00add

3HAHUHI
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[IpaxkTuueckas padora Ne 1.

Bbu6nuoreka [IOK

16 «Perenue 3KCIepUMEHTATBHBIX https://m.edsoo.ru/00add
3a1a9» bfa
KonTponbaas padorta No2 mo teme bubnmoreka [JOK
17 «DJIEKTPOIUTHYECKAS TUCCOIMALIHS. https://m.edsoo.ru/00add
XUMHUYECKUE PEAKIUH B PACTBOPAX) ec0
OO011ast XapakTepUCTHKA raJIOr€HOB. bubmmoreka [IOK
18 XUMHUYECKUE CBOMCTBA Ha IPUMEPE https://m.edsoo.ru/00add
xJjopa fe2
XnopoBogopoa. CosisiHast KUCIIOTA, bubnmoreka [JOK
19 XUMHUYECKHE CBOMCTBA, ITOJIYYCHHE, https://m.edsoo.ru/00ade
MPUMEHEHUE 104
[TpakTuaeckast padbota Ne 2 1o Teme bubnuotexa [HOK
20 «[Tony4eHue COSIHOM KUCIIOTBI, https://m.edsoo.ru/00ade
U3y4EHUE €€ CBOUCTBY» 348
Brruucnenus no ypaBHeHUAM bubnnorexka HOK
21 XUMHYECKMX PEaKIUii, €CIIH OJUH U3 https://m.edsoo.ru/00ade
PEareHTOB JIaH B U30BITKE 488
06 bubnnoreka IIOK
asi XapaKTePHCTUKA 3JICMCHTOB
22 . pagerep https://m.edsoo.ru/00ade
VIA-rpymibl
64a
AJTOTpOTTHBIC MOTU(DUKAIIH CEPHI.
- p i . 1 p . bu6mmoteka [IOK
aXO0XJICHHUE CEPhI B €€ COCTUHEHUI
23 A p Hv https://m.edsoo.ru/00ade
B Tipupojie. XMMUYECKHE CBOWCTBA 64
a
Cepbl
c bu6mmoreka [IOK
€pOBOJIOPO/I, CTPOCHHE,
24 POBOZOPOL, CTp . https://m.edsoo.ru/00ade
du3nUecKrue U XUMHYECKHE CBOWCTBA 202
Oxcunpl cepol. CepHas KUCIIOTA, bubnuoteka [JOK
25 du3nueckrue 1 XUMHUYECKHE https://m.edsoo.ru/00ade
CBOMCTBA, IPUMEHEHHUE a28
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
p © Bubnnorexa [IOK
MOJTyYEHUS] CEPHOU KUCIOTHI.
26 i P https://m.edsoo.ru/00ade
XUMUYECKOE 3arpsi3HEHUE g
. c8a
OKPYXKAroIIeH Cpellbl COeAMHEHUSIMU —
CepbI
B . bubnmoreka [JOK
BIYMCJICHHE MACCOBOU JOTN
27 A https://m.edsoo.ru/00ade
BBIXO/Ia MPOJYKTa PEAKIIUU 25
coa
OO01mast XapakTepuCTHKA SJIEMEHTOB
v Am P A P bubmuorexa [JOK
-rpymsl. A30T,
28 pyn https://m.edsoo.ru/00ade

pacrnpoCcTpaHEHHUE B IPUPOJIE,
¢du3nueckrue 1 XMMUYECKHE CBOWCTBA
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https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nvecKue u

Bbu6nuoreka [IOK

29 XUMHYECKHE CBOWMCTBA, MOIyYCHUE U https://m.edsoo.ru/00adf
NIPUMEHEHNE 004
[IpakTudeckas padora Ne 3 mo Teme bubnmoreka [JOK
30 «[TomyueHre aMMHaKa, H3ydeHHE €ro https://m.edsoo.ru/00adf
CBOMCTB» 180
A S b bu6nuoreka [IOK
30THAs KUCIIOTa, e€ pu3nueckue u
31 N https://m.edsoo.ru/00adf
XUMHYECKHE CBOWCTBA
306
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHUS B KQ4€CTBE MUHEPAIBHBIX bubmmoreka [IOK
32 ynoOpeHnid. XuMru4eckoe https://m.edsoo.ru/00adf
3arpsi3HCHUE OKPYKAKOIIEH Cpelibl 518
COCJIMHEHUSIMH a30Ta
®docdop. Okenn pocdopa (V) u bubnnorexka HOK
33 docdopHas kucinora, GU3NIECKHE U https://m.edsoo.ru/00adf
XUMHUYECKHE CBOMCTBA, ITOJIy4EHHE 68a
Hcnonws3oBanue gpocdaTos
pocd B6 . bubnnorexka HOK
Ka4eCTBE MHUHEPAIbHBIX yI00OPECHUH.
34 p uyﬂ p https://m.edsoo.ru/00adfc
3arpsi3HEHUE MPUPOTHON CPEIbI 20
docharamu =
Yrunepon, pacripocTpaHEHUE B bubnmnorexka HOK
35 npupoze, Gu3ndeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adf
CBOMCTBA d9c
Oxkc epoaa 3UYECKHe
KCHJIBI YTIIEp I[v , UX (pusmuecKue u BuGmorexa LIOK
XMMHUYECKHE CBOMCTBA.
36 https://m.edsoo.ru/00adf
Dkonorudyeckue mpoOIemsl, b
ebe
CBsI3aHHBIE C OKcHI0M yriaepoja (IV) -
but6mmorekxa [IOK
37 VYronbHas KUCIIOTA U €€ COIH https://m.edsoo.ru/00ae0
06c
[TpakTrueckast pabota Ne 4 o teme
,T1[° P o Tem Bu6miorexa [[OK
OJIyYeHHE YTJIEKHUCIIOTo Ta3a.
38 v 4 https://m.edsoo.ru/00ae0
KauectBenHast peakiiust Ha .
e
KapOoHaT-HOoH" -
[TepBoHavanbHBIEC TOHATHS 00 bubnuoteka [JOK
39 OpPTaHMYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae0
COCIUHEHMAX yriepoaa S4e
but6mmoreka [IOK
40 Kpemuuii u ero coenuHneHus https://m.edsoo.ru/00ae0
80a
[TpakTuueckas padota Ne 5. bubnuotexa [JOK
41 Pemenne skcriepuMeHTATBHBIX 331249 https://m.edsoo.ru/00ae0

o TeMe «BakHelmne HeMETAIUIBI U

bf2



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

HUX COCAUHCHUA

KonTtponsHast padora Ne3 o reme

but6mmoreka [IOK

42 «Bakueinue HeMeTaIbl U UX https://m.edsoo.ru/00ae0
COCIUHCHUS» el8
OO01mast XapakKTepUCTHKA
XUMHYECKHX DJIEMEHTOB —
M bubmuorexa [JOK
MeTaII0B. MeTalindeckast CBSI3b U
43 https://m.edsoo.ru/00ael
MeTa/UTnYeCcKast KPUCTaIINIeCKast 03e
peuérka. PU3n4YecKue CBOMCTBA I
METaJIOB
XuUMHUUYECKHe CBOMCTBA METAILIIOB. bubnmoreka [JOK
44 DNEeKTPOXUMHUCCKHI PSiT https://m.edsoo.ru/00ael
HanpsHKEHUH METAILIIOB 156
OO6mme cnocoObl MOTyYSHHS
MetaiioB. CruiaBel. Berancienus mo bu6mmoteka [IOK
45 YpaBHEHHSIM XMMHUYCCKHX PEaKIIUi, https://m.edsoo.ru/00ael
€CJIM OJIMH U3 PEarcHTOB COACPKHUT 156
PUMECH
bubnnoreka IIOK
46 [ToHsiTHE 0 KOPPO3UU METAILIIOB https://m.edsoo.ru/00ael
278
bu6mmoreka [IOK
47 [1exouHbIe METAIIBI https://m.edsoo.ru/00ael
4b2
o bu6mmoreka [IOK
KCHJIBI U THIPOKCHIBLI HATPUS U
48 a p A P https://m.edsoo.ru/00ael
KaJus
4b2
I bu6mmoreka [IOK
€JI0YHO3EMETbHBIE METAILIBI —
49 . N https://m.edsoo.ru/00ael
KaJILLIMM ¥ MarHui
5e8
but6mmorekxa [IOK
50 Baxkuelime coeqMHEHNs KaabLUs https://m.edsoo.ru/00ael
5e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHWI
K R but6mmoreka [IOK
€CTKOCTH BOJBI U CIIOCOOKI €€
52 g https://m.edsoo.ru/00ael
yCTpaHCHHS
886
[TpakTrueckas padota Ne 6 mo Teme bubnuotexa [JOK
53 "YKEcTKOCTh BOABI M METOBI €8 https://m.edsoo.ru/00ael
ycTpaHeHus" ae8
but6mmoreka [IOK
54 AOMUHUI https://m.edsoo.ru/00ael

c64



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

AmMdoTepHbIE CBOMCTBA OKCHIA U

Bbu6nuoreka [IOK

55 https://m.edsoo.ru/00ael
THIPOKCH/IA
c64
bu6nuoreka [IOK
56 Keneso https://m.edsoo.ru/00ael
dsé
o bu6nuoreka [IOK
57 KCHIBL, THAPORCIIBT 1 €O https://m.edsoo.ru/00ae3
xenesa (I1) u sxenesa (I1I)
Seb
58 O0001IeHNE U CHCTEMATH3AIUS
3HAHUMN
ll;[paKTI/I‘-IGCKaSI pabora Ne 7. Bubmiorexa LIOK
elIEHHE DKCIIEPUMEHTAIBHBIX 33124
59 pv A https://m.edsoo.ru/00ae3
o TeMe «BaxkHele MeTauIbl U UX de8
e
COEIUHEHU» _=
BbrunciieHus mo ypaBHEHUSIM
XUMHUYECKHUX peaKulgﬁ, €CJIM OJIVH U3 BuGmmorexa LIOK
€areHTOB JIaH B U30BITKE WU
60 p A https://m.edsoo.ru/00ael
COJCPXKHUT IpUMECH. Bbrunciienus 250
MacCOBOM JIOJIH BBIX0JIa MPOYKTa —
peakiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUMN
KonTponbnas padorta Ne4 o teme
62 «Baxkneine Metamisl 1 UX
COEIUHEHUA»
B bu6nuoreka [IOK
elecTBa ¥ MaTepuaisl B
63 H N p https://m.edsoo.ru/00ae3
[IOBCEIHEBHOM XU3HU YEI0BEKa 0
- bu6nuoreka [IOK
MMHUYECKOE 3arpsA3HEeHNe
64 . P https://m.edsoo.ru/00ae4
OKpY’KaroIIei cpeabl
270
b bu6nuoreka [IOK
0JIb XMMHUU B PELICHUHN
65 P https://m.edsoo.ru/00ae4
9KOJIOTUYECKHX TTPOOIeM
270
0606 bubmuorexa [JOK
0OlLIEHNE U CHUCTEMATU3ALUS
66 Hvl 1 https://m.edsoo.ru/00ae0
3HAHUU
d0a
0606 bubmuorexa [JOK
00IIIeHNE U CUCTEMATH3ALINS
67 IEI . https://m.edsoo.ru/00adb
3HAHWH
33c
0606 bubmuorexa [JOK
00IIeHNE U CUCTEMATH3ALINS
68 t 1 https://m.edsoo.ru/00ad9

3HAHUHI
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YUYEBHO-METOJANUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MNPOLIECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

Xumus. 8 kiace: yaed. aisa oomeoopazoBaTenbHbIX yupexaenuii / O.C. 'abpuensH. - 3-¢
u3a., ctpeotuil. - M.: JIpoda, 2022. - 286 c.

Xumus. kiacc: yae0. s oomeodpazoBatenbHbix yupexaenuit / O.C. ['abpuensH. - 3-¢
u3., crpeorut. - M.: Jlpoda, 2022. - 288 c.

METOJAUYECKUE MATEPHUAJIBI AJI5S1 YYUTEJISL
Bsenure

1. I'abpuensn O. C., Bocko6oitnukosa H. I1., SlmykoBa A. B. HacronpHas kHUra yauresns.
Xumus. 8 ki1.: Metoauueckoe rmocobue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., Smykosa A. B. Terpanp a1 1a00paTOPHBIX ONBITOB U MPAKTHUECKUX
pa6ort. 8 k1. K yue6nuky O. C. I'abpuensna «Xumus. 8 kmace». M.: JIpoda, 2022.

3. I'abpuensy, O. C. Metoauueckoe nocodue k yueonuky O. C. 'abpuensina «Xumus». 8
knacc / O. C. IN'abpuensa. — M. : Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Meroanueckoe nocodue k yueonuky O. C. I'abpuensna «Xumusi». 9
knacc / O. C. I'abpuensH. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorunyeckre kapTol k yueoHuky O. C. 'abpuernsna «Xumus. 8 Kiacey :
metoauueckoe nocodue / JI. . Acanosa. — M. : [Ipoda, 2020

6. Xumus : TexHonornyeckne kapTol k yueoHuky O. C. 'abpuensna «Xumus. 9 kimacey :
Mmetoauueckoe nocodue / JI. . Acanosa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KouTponbsHbie 1 ipoBepounbie padoThl k yueoHuky O. C. 'abpuensna
«Xumust. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.
JIaHHBIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Beenurtenannbiehttp:// www.chemnet.ru ['azera «Xumusi» u caiiT 11 yautens «5 uay Ha
YPOK XUMHI)

http://him.1september.ru Equnas xomtexmus LIOP: [IpenMernas kommekmst « XUMHsI
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCTIEPUMEHTHI:
xumus. Komnekius Poccuiickoro o6mieo0pazoBareabsHOTO TTopTasa
http://experiment.edu.ru AJIXMMUK: caiit JI.}FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickas onuMnuana mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranudeckas XuMusi: 3JI€KTPOHHBIN yUeOHUK Ui CpeaHen
IITKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIA YIEOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIIEIHK: XUMUS

http://www.chemistry.ru /[uctaHinoHHasT OIMMITHAA 110 XUMHUH: TEICKOMMYHHKAIIMOHHBII
00pa3oBaTeNbHBIN TPOCKT




KpnTepml OIEHUBAHMSA TOCTHKEHUM oﬁyqammnxcﬂ

OcHoBHas 3a/1a4a U KPUTEPUI OLIEHKH — OBJIaJICHHE CUCTEMON y4eOHBIX ACHCTBHUM C H3ydaeMbIM
y4eOHBIM MaTEPHUATIOM.

CucreMa OLIEHKH BKJIIOYAET B ce0s BHYTPEHHIOIO (OCYLIECTBIIEMYIO CaMOM LIKOJION) U BHELTHIOO
(ocymecTBisieMast BHEIIHUMU IO OTHOUICHHIO K IIKOJIE CIYKOaMH).

J171s O1IeHKHM MCTOJb3yeTcs NepcoHnULMpoBaHHas HH(GOpMaLKa U aHOHUMHAs
(menepconnumpoBaHHAS).

[epconndunmpoBaHHOI OIIEHKE MMOJIEKAT TOJIBKO METApPEAMETHBIE U TPEIMETHBIEC PE3YIIbTaThl U3
O1oka «BBITyCKHUK HAYYUTCS.

OrneHka JOCTHKEHUN PeaTu3yeTCsl «METOJIOM CIIOKEHUS», IPU KOTOPOM (PUKCUPYETCS TOCTHKEHNE
OIOPHOTO YPOBHS U €0 MPEBBIIICHUE.

Jl1s o1leHHBaHUS UCTIONB3YIOTCS: CTAaHAAPTU3UPOBAHHBIE MMCHbMEHHBIE H YCTHBIE pa0OThI, TPOEKTHI,
MpaKTU4ecKue paboThl, JabopaTopHbIe PabOTHI, TECTHI, 3aU€Thl, TBOPUECKUE paOOTHI, CAMOAHATIN3,
CaMOOIICHKA, HAOIIOACHUS U TIP.

Tunel 3a1aHui, KOTOPBIE HMCHOJIbL3YIOTCH A OLEHKH NOCTHKEHHA:

1o (hopMe OTBETA: C 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM;

110 YPOBHIO NMPOBEPSIEMBIX 3HAaHUH, YMEHUM, CIIOCOO0B EUCTBHI: OA30BBIN U MOBHIIIICHHBIN YPOBEHD;
I10 UCIIOJIb3YEMBIM CPEACTBAM: 3a/laHus I MMCbMEHHOW MM YCTHOM Oece/ibl, IPaKTUUECKUE 3aJaHus,
nabopaTopHbIe PabOTHI,

1o (hopMme NpoBEACHUS: Il MHAMBUAYATbHONW WK TPYNIIOBOI paboThI.

Hrorosasi oneHka CK/IaabIBAaeTCH U3:
HAKOIJICHHBIX OLIEHOK (XapaKTepH3yIOT AUHAMHUKY 00pa30BaTEeNIbHBIX TOCTUKEHUN yJaluxcs);
OLIEHKH 3a CTaHJapTU3UPOBAHHbBIE UTOTOBbIE paOOTHI (XapaKTEPU3YIOT YPOBEHD ITPUCBOEHHUS CIIOCOOOB
NeNCTBUIN)

Z[J'IH OIMMCAaHUS JOCTHKEHUM o6yt1a101u1/1xc;{ I_ICJICCOOGI)EBHO YCTAHOBUTH CIICAYIOIIUC IISTh ypOBHGfIZ

Yposennb JocTHiKeHNe IVIAHUPYEMbIX Pe3yJIbTaTOB Ounenka (oTmMeTKa)
Ba3zoBnblii JEMOHCTPUPYET OCBOCHUE YUEOHBIX IEHCTBUH C «yIOBJIETBOPUTEIBHO» (MU
YPOBeHb OTIOPHOM CHCTEMOM 3HAaHWH B paMKax Juara3oHa OTMeTKa «3», OTMeTKa
AOCTHKEHU I (kpyra) BeIIENIEHHBIX 3a7a4. OBiageHne 6a30BbIM «3a4YTECHOY).

YPOBHEM SIBJISIETCS IOCTATOUHBIM ISl TPOJOKEHUS
o0y4eHHs Ha CIIeAYIOIIeH CTylIeHH 00pa3oBaHusl, HO HEe
10 MpOo(UILHOMY HalPaBICHUIO

IloBbIlIeHHBI | YCBOCHHE OIIOPHOM CUCTEMBI 3HAHUI Ha YPOBHE OLIEHKA «XOPOII0» (OTMETKa
YPOBEHb OCO3HAHHOTO MTPOU3BOJILHOTO OBJIAJICHUS YIEOHBIMU «»);

NEeNCTBUAMH, TOCTaTOUHBIN O KPYro3op, MHpoTa (WiIn
n30upaTenpHOCTH) HHTEpECOB. Takue o0yuaronuecs
MOTYT OBbITh BOBJIEYEHBI B IPOEKTHYIO AESATEIBHOCTD 110
IIPEeIMETY U COPUEHTUPOBAHbBI HA IPOJIOJIKEHHE
00y4eHHs B CTApIIUX KIaccax Mo JAaHHOMY HPOQHITIO.




Boicokuii Bosnee nmonuoe (110 CpaBHEHHIO C IPEBIAYIINM) OLICHKA «OTINYHO»
YPOBEHb YCBOCHHUE OIIOPHOM CUCTEMBI 3HAHUHI HA YPOBHE (oT™meTKa «5»).
OCO3HAaHHOTO POU3BOJIBHOTO OBJIAZCHUS YUEOHBIMU
JNENCTBUSMH, OCTaTOUHBIN Kpyro3op, upoTa (1min
M30MpaTeILHOCTH ) HHTEpEcOB. Takue oOydaronuecs
MOTYT OBbITh BOBJIEYEHBI B IPOEKTHYIO JESTEIbHOCTD 110
IIPEIMETY U COPUEHTUPOBAHBI HA IIPOAOKEHUE
0o0y4yeHHUs B CTAapIIUX Klaccax M0 JaHHOMY IPOQHIIIO.

IMoHM:KeHHBIIl | OTCYTCTBHE CHCTEMAaTHYEeCKOH 0a30BOi MOJIrOTOBKH, «HEYIOBIIETBOPUTEIILHO»
YPOBEHb 00yJaronMMCsi He OCBOSHO JJaXKe U TTOJIOBUHBI (oTMeTKa «2»)
IUTAHUPYEMBIX PE3YJIBTaTOB, KOTOPbIE OCBAUBAET
OOJIBITMHCTBO 00YYAIOIINXCS, UMEIOTCS 3HAYUTEIIHHBIE
npo6esbl B 3HAHUAX, JallbHelee o0yueHue
3arpyaHeHo. [Ipu 3Tom oOyuaromuiics MOXeT
BBITIOJIHATH OTAEIIBHBIC 3a1aHUs IOBBILIEHHOI'O YPOBHS.
JlaHHas rpynna oOyyaroumxcs (B CpeJHEM B XO71€
o0y4enus cocrassomas okono 10%) Tpedyer
CHEHAIbHOM TMarHOCTUKYU 3aTPYAHEHUH B 00y4EeHUH,
poOeJIoB B CHCTEME 3HAHUH U OKa3aHUU
LIeJICHAPABJICHHOMN MOMOIIH B IOCTH)KEHUH 0a30BOTO

YpPOBHS
Huskwuii HaJIM4YUe TOJIbKO OTAENbHBIX (hparMeHTapHbBIX 3HAHUN OIICHKA «IUI0X0» (OTMETKa
YPOBEHb 0 MpeAMETY, JanbHeliee 00yuyeHne MPaKTUYECKU «1»)

HEBO3MOXKHO. TpebyeTcs crnennaabHas TOMOIIb HEe
TOJIBKO TI0 Y4eOHOMY MpeIMETY, HO U TI0
(hopMUPOBAHHIO MOTHBAIIUU K O0YUEHHUIO, Pa3BUTHIO

WHTEpeca K U3y4aeMoil mpeIMeTHON 00J1acTH,

IMOHUMAHHWIO 3HAYUMOCTH NpCAMETA JJIA )KU3HU U AP.

Xapakrepucruka nugpoBoi OLEHKH (0OTMETKH)

«5» (KOTJIMYHO») — YPOBEHD BBITTOTHEHUS TPEOOBAHUI 3HAYUTEIILHO BBIIIE YAOBJICTBOPUTEIHHOTO:
OTCYTCTBHE OIIMOOK KaK 10 TEKYyIIEMY, TaK U 10 IpeaplIyleMy yueOHOMY MaTepuaiy; He 0osiee 0THOTO
HEJI0YEeTa; JOTUYHOCTh U IMOJHOTA U3JI0KEHHUS.

«4» («X0po110») — YPOBEHb BBIIIOJIHEHUS TPEOOBaHU BBIIIE YIOBIETBOPUTEILHOTO: UCIIOIb30BaHHE
JIOTIOJIHATEIBHOIO MaTepHasa, MOJIHOTAa U JJIOTHYHOCTh PACKPBITHS BOIIPOCA; CAMOCTOATEIbHOCTh
CYXXJIEHUH, OTpaskeHHe CBOETO OTHOLIEHHS K IpeaMeTy oocyxaeHus. Hanuune ommOok 1 HeI04eTOB B
KOJIMYECTBEHHOM BBIPAYKEHUU 10 OTJIEIBHBIM IIPEIMETAM OTPAXKAECTCSI B JIOKAIBHBIX aKTaX O TEKYILEH U
UTOTOBOM (pyOEKHOW) aTTecTaluu 00y4JarOIIUXCs.

«3» (Ky10BJIETBOPHUTEIbHO») — IOCTaTOYHBI MUHUMAJIbHBIA YPOBEHB BBHIIIOJHEHNS TPeOOBaHUIA,
MPeIbABISEMBIX K KOHKPETHON paboTe, OTJeNIbHbIE HAPYIIEHUS JIOTUKH U3JI0KEHUS MaTepHaa;
HEMOJIHOTA PacKpbITUs Bonpoca. Hannumne ommOoOK 1 HEI0UETOB 1O OTJENbHBIM MpPEAMETaM B
KOJIMYECTBEHHOM BBIPAKEHUHU OTPAXKAETCS B JIOKATBHBIX aKTaX O TEKYIIEeH U UTOroBoi (pyOexHOoi)
aTTeCTaIluu O0yJarOIINXCS.



«2» («1J10X0») — YPOBEHb BBITIOJTHEHUS TPEOOBAHMUI HIKE YIOBICTBOPUTEIHHOTO: HAPYIIICHUE
JIOTHKH; HETIOJIHOTA, HEPACKPBITOCTh 00CYKIAEMOT0O BOIIPOCA, OTCYTCTBUE apTyMEHTAIMH JHO0
OIMOOYHOCTh €€ OCHOBHBIX MOJIOXeHHH. Hanmune ommbok 1 HEI0YETOB 1O OT/EIHHBIM IIPEIMETaM B
KOJIMYECTBEHHOM BBIPAKEHUHU OTPAXKACTCS B JIOKATBHBIX aKTaX O TEKYIIEH U UTOTOBOM (pyOexkHOiT) 00
aTTecTaluu 00y4JaroIIXCs.

KoHTpoJibHO-N3MepHuTeIbHbIE MAaTEePHAJbI IIPEIHA3HAUYCHBI U1l IPOBEPKU YPOBHS YCBOCHHUS
y4ueOHOro MaTepHalia Ha OCHOBaHHH 00pa30BaTEIbHOIO0 MUHUMYMa COJiepKaHus 00pa3oBaHus U
TpeOOBaHUM K YPOBHIO MOJATOTOBKHU BBIMTYCKHUKOB IIKOJI. OHU COCTaBJIEHbI HA OCHOBE MHOTOJIETHEN
MeJJarOru4eCcKOi MPAKTUKH C YUETOM Pa3IMYHBIX METOJAMYECKUX pa3padOToK.

[To BceM ri1aBaM Kypca v UX pasfenam npearacTcss TeKyIui 1 TEMATUHYECKUI KOHTPOJIb 3HAHUHN U
YMEHHH B POpME XUMUICCKUX JTUKTAHTOB U TECTOB, CAMOCTOSITEIILHBIX M KOHTPOJIBHBIX PaboT. 3amanus
000MX BapHaHTOB PAOOT CXOTHBI 1O COACPKAHHUIO M XaPAKTEPY BHITIOIHACMbIX YUCOHBIX JICHCTBUH.

Jnia opranu3zanuu 3QpPexTuBHOM pabOoThI BCEro Kiacca ¢ yueTOM UHIUBUIYaIbHBIX CIIOCOOHOCTEN
Ka)KJIOTO y4allerocs B psjzie padoT, BXOIAIINX B TOCOOUE, PEICTABICHBI 3aJaHHs PA3IUYHBIX YPOBHEH
CJIO’KHOCTH.

HezaMeHHMBIM MOMOIIIHUKOM TIe1arora B KOHTPOJIE 3HAHUH SBJISIOTCS 3aaHus B popme Tecta. Mx
MO’KHO MCTIOJIB30BaTh Ha PAa3HBIX ATanax yueOHOTo mporecca:

* MPU U3YyYEHUU HOBOTO MaTepHala;

+ Ha JTalle 3aKperyieHUs] U3y4eHHOro MaTepuara;

+ Ha ypokax 0000I1aro1ero NOBTOPEHHUS;

* MPU TEKYUIEM U TEMATUYECKOM KOHTPOJIE 3HAHHUM, YMEHUI U HaBBIKOB YJaIIUXCs;

* NP MOATOTOBKE YYaIUXCsI K DK3aMeHaM Kak B YCTHOM, TaK M B MUCbMEHHOU (popme, 0COOEHHO B

dopme EI'D.

JInst Kax 01 TEMBI U €€ pa3/iesioB MPEAI0KEHbI TECTOBBIE 3aJaHUS PA3HOTO YPOBHS CJI0KHOCTHU B
JIBYX BapMaHTaX, pacCUUTaHHbIC HA 15—35 MuH M Ha 1enblil ypok. J{Js BEICTaBIEHUS OLIEHKH
npeJiaraeTcsi UCIoIb30BaTh CASAYIOUIYIO MPOIEHTHYIO HIKAIY:

35% BBINOTHEHHBIX 3aJaHUI — OLIEHKA «2»;

36—61 % — omeHka «3»;

62—85% — orenka «4»;

86—100% — orenka «5».

B 3aBucHMOCTH OT pe3yabTaTOB BBHITIOTHEHHUS padOTHl YUUTENh MOKET BHOCUTD B MPEIJIOKEHHYIO
CUCTEMY OLICHUBAHUsI KOPPEKTUBHI, MOCKOJIBKY OCHOBHAS LI€JIb KOHTPOJISL B JAHHOM Clly4ae — He
COOCTBEHHO BBICTABIICHUE OILICHKH, a OTPEICIICHUE YPOBHS YCBOCHHUS YUAITUMUCS Y4eOHOTO MaTepuana u
HaIpaBlIeHUH AanbpHelel paboThl Ha/l MOBBIIIEHHEM KauecTBa 3HaHUN

3ananue noa uugpoit 1 onenuBaercs 3 6amuiamu; noa uudpoit 2 — 5 dannamu; nmox udpoii 3-8
Oayutamu. 3alaHus], OTMEUEHHBIE *, — JUIsl UHIMBHIyaIbHOTO BHIITOJHEHHUSI.

Ecnu He yka3zaHO MHOE, KaK/IbIil OTBET YaCTEH OLICHUBAETCS:

« qactu A — 2 Gayramu;

» yactu B — 4 Gamnamu;

« gactu C - 6 6amutamu.

OpHako He Bce yJaluecs IpUCTYNaroT K 3a1aHusaM yacTu C u TeM 6osiee BBITOTHSIOT UX
HOJHOCTBIO0. YTOOBI MOBBICUTD MOJIOKUTEIHHYIO MOTHBAIIHMIO K BBITTOJIHEHUIO 331aHuil yactu C, yuuTenb
MOXET OOBSIBUTH O BHICTABJICHHUH IO Pe3yJIbTaTaM TECTa JBYX OLIEHOK: MepBOil — 3a yacTu A u B, a BTo-
poit — 3a yacTb C — € UCIOJI30BAHUEM IIPOLIEHTHOM IIKaJIbI OLIEHKH 3HAHUH.



Bompocs! u1st Bcex BUIOB KOHTPOJISI 3HAHHMI COCTABIICHBI TAKUM 00pa3oM, 4TOOBI eJaror ¢ ux
IMOMOIIBIO MOT BBIABUTD 3HAHHUA YUAIIUXCA 110 BCCM Y3JIOBBIM BOIIPOCAM IJIaBbl U pa3Aciia KaK Ha
0a30BOM ypOBHE, I'/Ie HEOOXOIMMO TOJIBKO BOCHIPOU3BEICHNE YYeOHOT0 MaTepraa, Tak U Ha
YCIIO)KHEHHOM ypPOBHE, T/Ie TpeOyeTCs yMEHUE aHAJIU3UPOBATh U CPABHUBATH JIAHHbBIC, IPUMEHSIS
TBOPYECKHE CIIOCOOHOCTH.

Bce oOyuaromnye BHIbI KOHTPOIIS IPEANONATaloT KOJUICKTUBHYIO JCATSIBHOCTD yYaIIuXCsl JTH0O0 B
nape, 1100 B IPYIINE U CAMOIIPOBEPKY.

[Ipr NOATOTOBKE K KOHTPOJIBHBIM paboTaM HEOOXO0IMMO 00paTUTh BHUMAHUE Ha 33/IaHHsI YPOKOB
000011aro011ero MOBTOPEeHUs. B 3TOM citydae ydaiuecsi B COOTBETCTBUHM CO CBOMMH CIIOCOOHOCTSMH
OTIpeNIeNIAIOT 1Jis ce0sl 3aaHus1, KOTOPBIE MOT'YT BBITIOJIHHTb.

Pacuetnnie 3ala4U pa3JIMYHbIX TUIIOB U ypOBHeﬁ CJIO)KHOCTH IIPCACTABJICHBI B rnmocoouu 6J'IOKaMI/I, a
TAKXC BKIIFOYCHBI B PA3HBIC BUJIbI KOHTPOJIA 3HAaHUN. YUUTEIb MOXKET 110 JKEJIAHWIO BKIIFOYATh X KaK
JOTIOJTHUTENILHOE 3aJJaHUE B JIF0OOW B KOHTPOJIS WIIM IIPE/UIaraTh yqalnuMcs OTIeIIbHbIE CaMOCTOS -
TeJIbHBIC Pa0OTHI [0 PEIICHUIO MMOJ00HBIX 3a1ad.

IIpoBeneHne XMMHYECKOT0 JUKTAHTA
3ananus A1 000MX BapUaHTOB KPAaTKO 3aIIMCBIBAIOTCS HA JIMLIEBOM CTOPOHE JOCKU MJIU HA
KOJIOTpaHCIIapaHTe; OTBETHI Ha BOIPOCHI JKEJIATeIbHO HAIIMCATh Ha 00paTHOW CTOPOHE TOCKH WU TaKKe
Ha KOJIOTpaHCHapaHTe. YUUTelb 3a4UThIBAET CO/IEPIKaHUE BOIPOCA, YUalHecs 3allMChIBAIOT OTBET B
TeTpasX.
ITo oxOHYaHUHU IUKTAHTA IPOBOJUTCS CaMOIIPOBEPKA:
* OIIMOOK HET — OLEHKA «5»;
* JOMYyIIEHBI 1—2 omuoKu — «4»;
* JOTMYIIEHBI 3 OMUOKH — «3%».
B 3aBHCHMOCTH OT CTENEHH MOATOTOBICHHOCTH YYAITUXCSl YIUTEIb MOKET H3MEHUTh KPUTEPUI
OLICHKH padoT B MOJIb3Y YUEHHKA.
IIpoBenenne caMmocToATENIbHOM PadOTHI
CamocrosTenbHas padoTa npeamnoaraeT Moo napHyto, 1100 rpynmnoByo Gopmy paboThl U gaeT
BO3MOXHOCTb JIy4Ille OTPadOoTaTh U3y4aeMble BOIIPOCHI O] KOHTPOJIEM YUHUTENS U B XO/1€
CaMOCTOSITENIbHON JAeATeNbHOCTH (J11s1 oOyuaromiel paboTel) IMOO JIydIlle HOArOTOBUTHCS K
KOHTPOJIbHOH paboTe, KOTOPYIO MPEICTOUT BBIMOIHATH Ha CIeIyIomeM ypoke (Ju1st o0o0maromneit
paboThl). 3a7aHKsl BHIIIOJIIHAIOTCS B Mape (FPyMIe), 4YTO MO3BOJISET SKOHOMUTH BpeMs Ha oTBeT. OT-
JIeNIbHBIE 331aHUs (II0J1 3HAKOM *) yyallyecs BBIIOJHSIIOT CaMOCTOSTENbHO. /{7151 KOHTpOJs ydaimuMmces
NIPEOCTABIISIETCSI BOBMOKHOCTH CBEPUTH CBOM OTBETHI C ATAJIOHAMH, KOTOPbIE OYIyT NaHBI yYUTEIIEM I10

OKOHYaHUM pabOTHI.

OneHka NpaKTHYeCKUX YMEHUH y4aIuXxcst

Yyurens N0KEH YUUTHIBATD:

- IPaBWJIBHOCTB OIIPENEIICHUs LI OIIbITA;

- CAaMOCTOATENBHOCTh N0J100pa 000pPYA0BaHUS U O0BEKTOB;

- IOCJIEJIOBATEILHOCTD B BBIIIOJHEHUH PAaOOTHI MO 3aKJIa/IKe OIbITA;

- IOTUYHOCTH ¥ TPAMOTHOCTh B OMMCAHUU HAOJI0/IEHUH, B (OPMYIMPOBKE BHIBOJA U3 OIBITA.

OrtmeTka - IPaBUJIHHO OTpe/IeNieHa [eNb OTIbITa,
"o - CAaMOCTOSITEJIbHO, C HEOOXOJMMOH MOCIIeA0BATEILHOCTHIO MPOBEICHBI TOAO0P
00opymoBaHus U OOBEKTOB, a TAKkKe paboTa MO 3aKJIAKE OTbITA;

- HAyYHO TPaMOTHO, JIOTHYHO ONKCAaHbI HAOII0IeHUS U C(HOPMYITMPOBAHBI BHIBOJIBI U3

OIIbITA.




OTMeTKa
| | l4l |

- IPpaBUJIBHO OMPCACIICHA LICJIb OIIbITA,

- CaMOCTOSTEIBHO TIPOBEIeHa paboTa 1mo moa00py 000pyaoBaHus, 0OBEKTOB;

MIPH 3aKJIaJIKE OTBITA JOMYCKArTCs 1 -2 omuoKu;

- HAyYHO TPaMOTHO, JIOTHYHO ONMMCAaHBI HAOII0IeHUS U C(HOPMYITHPOBAHBI BEIBOJIBI U3
OTIBITA;

- B ONMCaHWH HAOJIOCHUH U3 ONBITA JIOMYCKAKTCS HEOOJIBIINE HETOYHOCTH

OTMeTKa
| | I3I |

- IPaBUJILHO OMpeEJIesieHa IelTb OIbITa;
- mo00p 00opymOBaHUs U OOBEKTOB, & TAKKE PAOOTHI IO 3aKJIAJIKE OIBITA TPOBEICHBI C
IMOMOIIBIO YUYUTCIIA,

- JOITYCKAKOTCA HECTOYHOCTH U OIJ_II/IGKI/I IIpU 3aKJIaAKE ONbITA, OIIMCAHUN Ha6ﬂIOI[eHPII>i,
(dopMyIHpPOBaHUY BHIBOJIOB.

OTMeTKa
| I2I |

- HC OIIPCACIICHA CAMOCTOATCIIbHO LCJIb OIIbITA;
- HC OTO6paHO HYXHOC O60py,[[0BaHI/Ie;
- HOITYCKAKOTCA CYHICCTBCHHBIC OIIINOKHU IIpH 3aKJIIagKE U OQ)OpMHCHI/II/I OIIBITA.

Ouenka ymenuii [IpoBoasaT Had.1onenust
VYuurenb 10MKEH YUUTHIBATD:

- IPaBUJILHOCTh MPOBEACHUS HAOIII0IEHUH 110 3aJaHUIO;

- YMEHHE BBIJEIATH CYLIECTBEHHbIE IPU3HAKU Y HAa0Jt01aeMoro o0beKTa (mpoiecca),

- JOTHYHOCTh M HAYYHYIO TPAMOTHOCTH B O()OPMJICHHH Pe3yJIbTAaTOB HAOIIOACHUI U B BEIBOAAX;

- IIPOBCACHHUC Ha6J'IIO,Z[eHI/I$I 110 3aJaHHIO,

Otmerka - IPaBUJIBHO 10 33/1aHUI0 YUUTEIs IPOBEAECHO HAOIIOCHUE;
"o - BbIJICJIEHBI CYIIIECTBEHHbIE IPU3HAKU y HabI0AaeMoro oobeKTa (Impoiecca);
- JIOTUYHO, HAYYHO TPaMOTHO O0()OpMJIIEHBI Pe3yabTaThl HAOIIOIEHUH 1 BHIBOIBI.
OrMmerka - IPaBWJIBHO 110 33JIaHUI0 YUUTEIs IPOBEACHO HAOIIIOIEHNUE;
"4 - TIPY BBIJICJICHUH CYIIIECTBEHHBIX NMPU3HAKOB y Ha0II0/1aeMOro 00beKTa (mporiecca)
Ha3BaHbl BTOPOCTEIIEHHBIE;
- JIOITyCKaeTcsl HEOpeKHOCTh B 0(OPMIICHUH HAOII0A€HUI U BBIBOJIOB.
Otmerka - IONYCKAIOTCsl HETOUHOCTH U 1-2 omMOKY B MPOBECHUH HAOII0ACHUI 110 3a/1aHUI0
"3 YUUTETIS;
- TIPY BBIJICJICHUH CYIIECTBEHHBIX NMPU3HAKOB y Ha0I0/1aeMOro 00beKTa (mporiecca)
BBIJIETISIIOTCS JINIIB HEKOTOPBIE;
- noryckatorcs omunoku (1-2) B opopmiieHnn HabI0IeHU 1 BHIBO/IOB.
OrMmerka - fonyckatorcest ook (3-4) B mpoBeZieHUH HaOII0ACHUH 110 3a/IaHUI0 YUUTEIS;
A - HEMIPaBWJIBHO BBIJICISIFOTCS MPU3HAKHN HA0II01aeMOT0 00BeKTa (IIpoliecca);

- nomyckarorest ook (3-4) B opopmiieHnH HabmoAeHNi 1 BbIBOJOB. Dopma
aTTeCTalluy 0 OMOJIOTUHM MOKET OBITh PAa3IMYHON: YCTHBINA K3aMEH MO OuieTam,
3amuTa pedepaTa, TECTHPOBAHHE, 3aIIUTA IPOEKTA.

®opMmbl nIpecTaBIeHUs1 00pPa30BaTeIbHBIX Pe3yJbTATOB!

e Talelb yCIIEeBaEMOCTH 10 IpeaMeTaM (C yKazaHueM TpeOOBaHUM, MPeIbABISEMBIX K

BBICTaBJICHUIO OTMETOK);




® TEKCTHI HTOTOBBIX JUATHOCTHYECKUX KOHTPOJIBHBIX pa0OT, AUKTAHTOB U T.J. U aHAIHU3 HX
BBITIOJTHEHUS oOydJarommmcs (MHGopmarius 00 31eMeHTaX U YPOBHSX MPOBEPSIEMOTO 3HAHUS —
3HaHUS, TOHUMaHUS, TIPUMEHEHHS, CUCTEMaTU3AIIHH ),

® YCTHas OICHKA YCIICITHOCTH Pe3y/IbTaToOB, (OPMYINPOBKA MPUYNH HEYIad U PEKOMEHIAIIUH 110
YCTPaHEHHIO TTPOOEIOB B OOYUYEHHOCTH T10 TIPEIMETaM;

e nopTdoaHo;

® pe3yJbTaThl ICUXOJIOTO-TIEIarOTUYECKUX UCCASAOBAHUH, HILTIOCTPUPYIOIINX JUHAMUKY Pa3BUTH
OTJICIbHBIX MHTEJUIEKTYIbHBIX U JIMYHOCTHBIX KadecTB oOy4aromierocs, Y'Y 1.

Kpurepusimu oueHMBaHMsA SBISIOTCS:
® COOTBETCTBHE JOCTUTHYTHIX PEIMETHBIX, METAIIPEAMETHBIX U JIAYHOCTHBIX PE3YJILTATOB
o0yJaromuxcst TpeOOBaHUSAM K pe3yJbTaTaM OCBOCHHS 00pa30BaTeIbHONW MPOTPaMMbI OCHOBHOTO
obmiero oopazoBanus OI'OC;
e JWHAMHUKa pPe3yJbTaTOB MPeIMETHON 00yueHHOCTH, (hopmupoBanus YV /.
OneHka JOCTHKEHUS METalPEeIMETHBIX Pe3yJIbTaTOB MOXKET. [IpoBOASTCS B X0/1€ pa3MUHBIX IPOLENYP.
OCHOBHOH IpOILEAYPO UTOIOBOM OLIEHKH JOCTUKEHHSI METAIIPEIMETHBIX PE3YyIbTaTOB
SBIIAETCS 3AUUMA UMO208020 UHOUBUOYATLHO20 NPOEKMA

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE KABUHETA XUMUHU
HarypajibHble 00beKTBI
HatypanbHble 00bEeKTHI, UCIIOIb3yEMbIE B 8—9 Ki1accax npu 00y4eHUH XUMHH, BKJIIOYAIOT B ce0sl
KOJUIEKIIMM MUHEPAJIOB ¥ TOPHBIX IIOPOJI, METAJUIOB U CIUIABOB, OKCUJIOB, KUCJIOT, OCHOBaHMM, COJIEH, B
TOM YHCJIe MUHEPAIbHBIX Y00peHUil, a Takke 00pa3libl OpraHNnYECKUX BELIECTB U MATEPUAIIOB,
npenycmorpeHHblx @I'OC. [IpenoctaBuTh 3HAUNTENbHBIE YU€OHO-TI03HABATEIbHbIE BO3MOXHOCTH
IIKOJIBHUKAM ITOMOTAIOT KOJIJIEKLIUHU, U3TOTOBJICHHBIE UMH CAMUMH.
[IpenmMeTsl Uit TAKMX KOJIEKLIUN COOMPAIOTCS BO BpEMS SKCKYPCU U IPYTUX BHEYPOUHBIX 3aHSATHH.
Komnnekuun nenonb3yroT TOMBKO AJ 03HAKOMIIEHHUS YYaIIUXCsl C BHEIIHUM BUJIOM U (PU3MUECKUMHU
CBOMCTBAMHM pa3IMYHbIX BELIECTB U MaTepuasoB. [|Jig npoBeieHnss XMMUUECKHX OIBITOB KOJJIEKIIUN
HCIOJIb30BaTh HEJb3sl.

XuMH4YecKHne PC€AKTUBLI H MAaTECPHAJbI

OOpareHre co MHOTMMHU BEIIECTBAMH TPeOYeT CTPOroro COOI0IeHHUS MTPABUI TEXHUKH O€30MaCHOCTH,
0COO€EHHO ITPpH BBIITOJTHCHHUHU OIIBITOB CAMUMH YYCHUKAMMU. Bce HGO6XO)II/IMI)IG MEPBI IPEJOCTOPOIKHOCTU
YKa3aHbl B COOTBETCTBYIOIINX JOKYMCHTAX U HHCTPYKIUAX, a TAKKC B MOCOOUSIX I y‘—IPITCJ'IGfI XHUMHHU.
Bce PCAKTUBEI 1 MaT€pUalibl, HY>KHBIC IJI MPOBEACHUA ACMOHCTPAIUOHHOTO U YYCHHUYCCKOI'O
AKCIIEPUMEHTA, TIOCTABISAIOTCS B 00pa3oBaTelIbHbIE YUpexKIeHUs 001Iero o0pa3oBaHMsl LIEHTPAIN30BaHHO
B BU/JIE 3apaHee CKOMIUIEKTOBAHHBIX HAOOPOB.

Xumuyeckas JjadopaTopHasi ocyaa, anmnaparsbl 1 NpuoOOpbI
XuMHUECKas IOCY/1a MOAPA3AENSIETCs Ha IBE IPYIIIBL: ISl BBIITOJIHEHUS OIBITOB YYAIIUMUCS U IS
JIEMOHCTPALIMOHHBIX OIBITOB. Mcrosb3yeMble Ha ypokax XUMUU B 8—9 kitaccax mpuOOpsI, anmaparsl U
YCTAHOBKH KJIAaCCU(PUIUPYIOT HA OCHOBE MPOTEKAIOIINX B HUX (PU3NYECKUX U XMMUYECKHUX IPOLIECCOB
MEX/1y BEIIeCTBAMU, HAXOASIIMMUCS B Pa3HBIX arperaTHhIX COCTOSTHUSX.
1) IIpu6opsI Ajast padoThI ¢ ra3aMu — MOJyYEeHHUE, COOMpPaHUE, OYUCTKA, CYIIIKa, TTOTJIONICHHUE Ta30B;
peaKkuy MeX1y MOTOKaMH ra3oB; PeaKIMi MEXIy Ta3aMH B 3JIEKTPUUECKOM paspsifie; peakluu MexI1y
razamMu Mpy NOBBIIICHHOM JIaBJICHUU.



2) Annapatbl 1 MPUOOPHI 1JIsI ONBITOB C KUIAKUMH U TBEPIBIMU BEILIECTBAMH — MEPETOHKA,
(bUIBTpOBAHNE, KPUCTAILTU3ALINS; TPOBEICHUE PEaKIIUNA MEXK Iy TBEPIBIM BEIIECTBOM U JKHIKOCTBIO,
KHUJIKOCTHIO U KHUIKOCTBIO, TBEPILIMH BeIIeCTBaMU. BHe 3T0i# Kinaccudukanmy HaxouTcs yaeOHas
amnmaparypa, npeHa3Ha4YCHHAs IS U3YYCHHS TEOPETUICCKIX BOIIPOCOB XUMUU: HILTFOCTPAIIMU 3aKOHA
COXPAHEHHUS MACChl BEIIECTB, IEMOHCTPAIINH

ANEKTPOIPOBOIHOCTH PACTBOPOB U JBUKEHHSI HOHOB B 3JICKTPUUECKOM I10JI€, U3YUEHHSI CKOPOCTHU
XUMHUYECKOHN peakluy, MOCIe0BaTEIbHOCTH BBITECHEHUS TaJOT€HOB U3 PACTBOPOB UX COEIUHEHHIA.
BcenomoratenbHyt0 posib UTPatOT U3MEPUTEIbHBIE U HArpeBaTeNbHbIE IPUOOPHI, pa3TUUHbIE
MPUCTIOCOOICHHUS JIJIsl BBIITOJIHEHUS OTIBITOB.

Moaenu. O6beKTaMu MOICTUPOBAHUS B XUMHH SIBIISTFOTCS ATOMBI, MOJICKYJTbI, KPUCTAJLIBI, 3aBOJICKHE
anmapaTsel, a TAKKE MMPOUCXOIAIINE MPOIIECCH. B MpemnojaBaHuy XUMUU UCTIONB3YIOT MOJCIN
KPUCTAITMYECKUX PEIIETOK ammMasa, rpaduTta, cepsl, hocdopa, okcuaa yriaepona(lV), nona, xenesa,
Meau, Maraus. BelmyckaroTcs HaOOpbl MOJIENICH aTOMOB ISl COCTABJICHUS IIIAPOCTEPIKHEBBIX MOJICIICH
MOJIEKYI.

IleyaTHble yueOHBbIe MOcoOusi. B mporiecce 00ydeHNs] XUMUU UCTIONB3YIOT CJIEAYIONINE TaOIUIIbI
MOCTOSIHHOTO 3KcrioHupoBanus: «Ilepuonnyeckas cucrema xumuueckux snemeHToB [1. . Mennaeneesay,
«Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHM U COMNEi», «DIEKTPOXUMUYECKUI PsJl HATIPSKEHHMA
METaJUIOB» U Jp. JJ1sl opraHu3anuy caMOCTOSATENLHOM PabOThHl HA YPOKaX UCHOJIB3YIOT Pa3HOOOpa3HbIE
JTUIaKTHYECKHAE MaTepUaIbl: TETPATU WM OTEIbHBIC pa00YNe JIUCTHI — WHCTPYKIIUHU, KAPTOUKH C
3aJJaHUSIMU PA3HOW CTCTICHHU TPYAHOCTH JIJISl M3yUEHHUsI HOBOI'O MaTepralia, CaMOIIPOBEPKH M KOHTPOJIS
3HAHUM.

JKPaHHO-3BYKOBbIEe cpeicTBa 00yueHus. K skpaHHO-3BYKOBBIM Cpe/ICTBaM 00y4eHHUsI OTHOCSIT TaKUE
MOCOOMS, KOTOPBIE MOT'YT OBITh BOCTIPUHSITHI C TIOMOIIBIO 3PEHUS U ClIyXa. ITO KHHO(DHUIIEMBI,
KHUHO(parMeHThl, AMAQUIbMbI, TUATTO3UTHBHI (CIaibl), TpaHCIapaHThl A rpadonpoektopa. Cepun
TPaHCMAPAHTOB MO3BOJISIOT UMHUTUPOBATH JIBI)KEHHUE ITYTEM MOCIIEI0BATEIbHOTO HAIOKEHHUS OJTHOTO
TpaHCIapaHTa Ha JPYToM.

Texuuueckue cpeacrsa odyuenust (TCO). bonbmMHCTBO TEXHUYECKUX CPEICTB OOyUEHUS HE
pa3zpabaThIBAJIOCh CIIEIUATIBHO IS IIKOJIBI, 8 TPEeIHa3HAYAJIOCH IS TTepeayr U 00padoTKH
HH(OPMAIIN — ITO PA3IMIHOTO POJIA TIPOCKTOPHI, TEICBH30PhI, KOMITBIOTEPHI U T. 1. [Ipu
MCIOJIb30BAHNU TEXHUYECKUX CPEJICTB OOYUCHUS CIIeIyeT YIUTHIBATh BPEMEHHBIC OTPAaHUYCHHUS,
Hanaraemble CanutapabiMu paBuiamu 1 Hopmamu (CanlluH). HempepbiBHas mpoaomKUTEeIbHOCTh
JIEMOHCTpPAIIMK BUICOMATEPHAIIOB Ha TEJICBU3MOHHOM IKpaHe U Ha OOJIBIIIOM SKpaHe C UCIIOJIb30BAaHUEM
MYyJIbTUMEANIHHOTO MTPOEKTOPA, a TaKkKe padoTa 3a MepcoHaIbHBIM KOMIBIOTEPOM HE JI0JKHA TPEBHIIIATh
JUIs y9eHUKOB 8—9

KJIACCOB Ha ypOKE 25 MUH.

Oo6opynoBanue kadbuHera xumMmun. KabnHet XuMUHU 10KeH OBITH 000PYI0BaH CHEIHATBLHBIM
JEMOHCTPAIIMOHHBIM CcTOJIOM. 11T 0OecrieueH sl TydIIed BUIUMOCTH JIEMOHCTPAIIHOHHBIA CTOJT
PEKOMEH/IyeTCSl YCTAaHABJIMBATH HA TIOJUYM. Y YCHHUECKHE CTOJIBI JOKHBI HIMETh ITOKPBITHE, YCTOWIHUBOE
K JIEHCTBUIO arpECCUBHBIX XUMUYECKUX BEIECTB, U 3alIMTHBIC OOPTUKH MO HApYKHOMY Kpato. KaOuHeTsl
XUMHH 000PYIAYIOT BBITSKHBIMU IIKadaMu, paCIONI0KEHHBIMH Y HAPY>KHOUM CTEHBI BO3JIE CTOJIA YUHUTETIS.
KabuneT XxuMuu 10KeH OBITh OCHAIICH XOJOIHBIM U TOPSIYMM BOAOCHAOKEHHNEM U KaHaIu3anue. B
KaOWHEeTe XUMUU 0053aTeNbHO JOKHA OBITH alITeYKa, COCTAB KOTOPOU YTBEPIKAAECTCS MECTHBIMHU
OpraHaMi yNpaBJeHHs B COOTBETCTBHHU C CYIIECTBYIOIIUMU HOPMAaTUBHBIMH IOKYMEHTaMU
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