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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma yuyeOHOro mpeamera 1Mo XUMHMHU JAJs 7 KJIACCOB COCTaBlieHa Ha ocHoBe denepalibHOTO
TOCYJITapPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa OCHOBHOTO 001Iero oOpa3oBaHMsl, IPOTPAMMBI 110
xumun O. C. T'abpuensna (O. C. TI'abpuensn, 1. B. Akcénosa, U. I'. Octpoymo «IIpumepHast
nmporpaMMa Kypca xumuu g 7 kiaccan» — M. : IIpocBemienue, 2021). a Takke Ha OCHOBE
denepanbHOi paboueil mporpaMMbl BOCIHTAHUS U C YYETOM KOHIICTLMHU IPENoIaBaHusl yueOHOTo
npeameTa « XuMHsI» B 00pa3zoBaTeIbHBIX opranu3anusax Poccuiickoit denepanuu.

OOHOBIIEHHE HIKOJBHOTO O0pa3oBaHMs, B TOM YHCIIE XWMHUYECKOTO, HAlpaBJIEHO Ha CO3JaHUE
ONTHUMAJIbHBIX YCJIOBUHN N7l YAOBIETBOPEHUS MOTPEOHOCTEN KaXJA0ro YYeHHKa, JUIsl GOpMHUPOBAHUS
€ro BCECTOPOHHETr0 MHTEpeca, AJIs Pa3BUTHs YEJIOBEKA C HOBBIM YPOBHEM CO3HAHUS, AKTHUBHO
y4acTBYIOIIETO B NMpeoOpa3oBaHUM MUpPaA, CIIOCOOHOTO K CAMOOLIEHKE U KPUTHUECKOMY MBIIIJICHUIO.
Copnepxanue Kypca XHMHUHM Kak ydyeOHOro mnpeamera (GOpMHUpYeTCs, MCXOAs U3 OOIHMX Leien
o0Opa3oBaHMsl, BOCIIUTAHUS U Pa3BUTHUS JINYHOCTH, BKIIIOUAIOIUX (POPMUPOBAHNE HAYUHBIX B3TJIS0B
Ha TPUPOAY U OOIIECTBO, IEHHOCTHBIX COIUAIbHO-3HAYMMBIX OpPUEHTAIUI, NMPUBUTHE T'yMaHHBIX
B3IJIS1/10B HA OKPY’KAIOIYIO 1EHCTBUTEIBHOCTD.

XUMUYECKUE 3HAHUS HEOOXOIUMBI KaXKJIOMY YEJIOBEKY, OHU OMPENEISIIOT PalliOHATBHOE MTOBECHHIE
YEeJIOBEKa B OKpPYXKalomel cpeae, HeoOOXOJAWMMBI B TOBCEIHEBHON >KM3HU. [ 71aBHOW mpoOiemMoil B
MPEToAaBaHIK XUMHHU SIBJSETCS IEPETPYKEHHOCTh Kypca OCHOBHOM HIKOJBI. Pemuth 3Ty mpobiemy
MOXHO C TIOMOIIBIO TMPOIMENEeBTHYECKOr0 Kypca. HeoOXxoammocTh €ro BBEICHUS BBI3BaHA
HECKOJIbKMMU ITPUYUHAMMU:

e CJIOXHOCTBIO IPOIrPAMMHOI'0 MaTepuraja,
e COKpall€HHUEM KOJIHYECTBA yLIe6HI>IX qaCoOB,
e YMCHBHICHUC KOJIMYCCTBA XUMHUUYCCKOT'O SKCIICPUMECHTA HAa YPOKaAX;

e HCKa)XCHHWEM 3HAHUI NIKOJHHHUKOB, IMOYEPIHYTHIX M3 CPEACTB MAaccOBOM HH(OpManuu eme 10
3HAKOMCTBA C MPEAMETOM « XHMHUSD».

Peanmuzamust mpenMera CcrnocoOCTBYET TIOBBIICHWIO MOTHBAIMM W TMO3HABATEIIBHOW aKTUBHOCTH
YYalllUXCs MPU U3YYEHUH OCHOBHOTO Kypca XumuM. IIponeneBTrueckuil Kypc XMMHUHM XOTS M HOCHUT
OOIIEKYIBTYPHBIN XapaKTep U HE CTaBUT 3a7a4y MPOPECCUOHATBHON MOATOTOBKH 00YUYaIOIIUXCs, TEM HE
MEHEee MO3BOJISIET UM OMPEIEIIUTHCS C BEIOOpOM npoduiis 00ydeHHs B cTapiieit mkomue. [ nocTmkeHus
00pa3oBaTeNbHBIX PE3yJIbTaTOB HA OCHOBE CHCTEMHO-ACSATEIHLHOCTHOTO IOIX0Ja, KOTOPBIM SIBISETCS
OJIHUM U3 OCHOBHbIX MexaHu3MoB peanuzanuu PI'OC OO0, MOXKHO HCHOJIB30BaTh TEXHOJIOTHIO
nesitenibHOCTHOrO Metona (TAM) — memarorndyeckuit MHCTPYMEHTApHil y4HTENs, CIOCOOCTBYIOIIMIMA
BKIIIOUEHUIO yUaIINXCS B yUeOHYIO JESTEIBHOCTh HA OCHOBE METO/a pe(IeKCUBHONW caMOOpraHU3alluu
JUTSl YCBOCHHMSI TITyOOKHMX M IPOYHBIX 3HAHUH TI0 MPEAMETY.

Iens yuyedHoro npegvera

dopMUpOBaHUE Yy YYAIIUXCS YMEHHUS BHJIETh W MOHMMATh LEHHOCTH OOpa3OBaHUs, 3HAYUMOCTH
XUMHUYECKOT0 3HaHUS JUISl KaKI0TO YeJIOBeKa HE3aBUCUMO OT €ro NpoecCHOHaIbHON e TeIbHOCTH;
yMEHHsI pa3inuaTh (GakThl W OLEHKH, CPAaBHHUBATH OIICHOYHBIE BBIBOJBI, BHJIETh HX CBSI3b C
KPUTEPUSMHU OLICHOK U CBSI3b KPUTEPHEB C OMPEIEICHHON CHUCTeMOIl IIeHHOCTeH, GopMyaupoBaTh U
000CHOBBIBATh COOCTBEHHYO MO3HUITHUIO;



dopMupoBaHUE y OOYYaIOLIMXCS LIEJIOCTHOIO MPEACTABICHUS O MHUPE U POJIM XUMHH B CO3JIaHUU
COBPEMEHHOM eCTeCTBEHHO-HAYyYHOW KapTHHBI MHpA; YMEHHUS OOBSICHATH OOBEKTHI U IPOILIECCHI
OKPY’KaIOIlleW NEeUCTBUTEIBHOCTU — IIPUPOJHOM, COLMAIBHOM, KYyJIbTYPHOH, TEXHHUUYECKOU Cpenbl,
WCIOJIb3YS NIl 3TOTO XMMMYECKHE 3HAHMS; MPHOOpeTeHne 00yJarolMMHUCs OIbITa Pa3HOOOpa3HOM
NeSITeIbHOCTH, TO3HAHUS M CaMOIO3HAHUS; KJIIOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHTHOCTEN),
MMEIOIUX YHUBEpPCAIIbHOE 3HAYEHHME JJISl Pa3IMYHBIX BUJOB JACSTEIBHOCTU: pelIeHUs Mpoliem,
NPUHATHS PEUICHUH, MOMCKa, aHanu3a M o0paboTKM MH(OpMAIMM, KOMMYHHKATUBHBIX HaBBIKOB,
HAaBBIKOB W3MEPEHHH, COTpyAHMYECTBA, O€30MacHOr0 OOpalleHUs] C BEUIECTBAMHM B IOBCEIHEBHOI
KU3HHU.

3agaum y4eOHOro mpeamera
OO6pa3oBaTeibHBIC:

dbopMupOBaHHE CHCTEMbl XMMHUYECKHX 3HAHUI KaKk KOMIIOHEHTa €CTECTBEHHOHAyYHOH KapTUHBI
Mmupa; Pa3suBaromiue:

pa3BUTHE JUYHOCTH OOYYAIOUIMXCs, WX MHTEIUIEKTyaJbHOE€ M HPABCTBEHHOE COBEPIICHCTBOBAHUE,
(opMupOBaHNE Y HUX T'YMAHUCTUYECKUX OTHOILIEHUHN U 3KOJOTHYECKH LIeJecOo00pa3HOro MoBeACHUS
B OBITY U B TPYJOBOH J€ATEIHLHOCTH;

BocnurarennHeie:

-hopMHpoBaHNE YMEHMI 0€30MacHOr0 OOpaIIeHHs ¢ BEIIECTBAMH, UCTIONB3YEMbIMU B TTIOBCEIHEBHOM
KHU3HHM; BBIpaOOTKAa NOHUMAaHMA OOIIECTBEHHOM NOTPEOHOCTH B pa3BUTHH XHMHUH, a TaKxKe
¢opMupoBaHHE OTHOIIEHUS K XHMHUHM KaK K BO3MOXKHOW oOmactu Oyayumiell npakTH4ecKon
JESATEIBHOCTH.

OO0mas xapakTepucTHKa y4e0HOro0 nmpeamera.

B cootBerctBUM ¢ DepepanbHbIM TOCYAApCTBEHHBIM OOpPa30BAaTEIbHBIM CTaHIAPTOM OCHOBHOTO
oOmero o0pa3oBaHMS Yy4YallUMecs JODKHBI OBJQJETh TaKUMU I[MO3HABATEIBHBIMU YUCOHBIMU
JEHCTBUSIMH, KaK:

yMeHHe (popMyarpoBaTh NpodIEMy U THIIOTE3Y,

CTaBUTh LCJIMW W 3aJadyd, CTPOUTH IIJIAHBI AOCTHXKCHUA ueneﬁ U pCHICHUA IOCTABJICHHBLIX 3ajay,
IMPOBOAUTL 3KCIICPUMCHT U Ha €ro OCHOBC ACJIATh BBIBOJABI U YMO3AKJIKOUCHUA, NPCACTABIIATE UX U
OTCTanBAaTh CBOIO TOYKY 3PCHUA.

Kpome storo, ywammecs DOJKHBI OBIAJETh NMPUEMAMM, CBSA3AHHBIMHU C ONPEACIICHUEM IOHSATHIA:
OTpaHUYMBATh WX, OMHUCBHIBATh, XApAKTEPU30BaTh M CpaBHUBATh. (ClieI0BATENIbHO, MPU H3YyUYCHUH
XUMHUH B OCHOBHOM IIKOJIC YYalllUeCs TOJDKHBI OBIAJACTh YYCOHBIMHU JCHCTBHUSIMH, TO3BOJSIONIUMHI
UM JIOCTHYb JTUYHOCTHBIX, TPEAMETHBIX U METAIIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

[Ipenyaraemas mporpaMma Mo XUMHH PAaCKphIBAaeT BKJIAJ Y4eOHOTO MpeaMeTa B JOCTIKEHUE leei
OCHOBHOTO 001I[ero 00pa3oBaHUS U ONpeeNseT BaXKHEHUINE coAepKaTelbHbIe JIMHUU MpeaMeTa:
BEIIIECTBO , 3HAHUSA O COCTABE M CTPOCHUHU BEIIECTB, UX BAXHEHUIIUX (PU3NUECKUX U XUMHUYECKUX
CBOICTBaX, OMOJOTHYECKOM NEHCTBUHM;XUMUYECKAsT PEaKIUsi — 3HAHHUS 00 YCIOBHSIX, B KOTOPBIX
MIPOSIBJISIOTCS. XUMHUUYECKHE CBOMCTBA BEIIECTB, CIIOCO0aX YIPaBICHUS XUMUUIECKUMH MPOIIECCAMU;



IPUMEHEHNE BEIIECTB — 3HAHUSA U OIBIT IPAKTHUYECKOH AESATENBHOCTH C BEIIECTBAMM, KOTOpPHIE
HauOoyiee 4YacTo YMNOTPEOISAIOTCST B IMOBCEJIHEBHOW JKU3HHU, IIMPOKO HCHOJIB3YHOTCA B
IIPOMBIIIIEHHOCTH, CEJIbCKOM XO35HCTBE, Ha TPAHCIIOPTE;

SI3BIK XMMUHM — CHCTEMa Ba)KHEHIIIMX MOHSATHU XUMHU U TEPMHUHOB, B KOTOPbIX OHU OIIMCBIBAKOTCH,
HOMCHKJIaTypa HCOPraHWYCCKHUX BCHICCTB, T. €. WX HA3BAHHA (B TOM 4YHUCIIE H TpI/IBPIaJ'II)HI)Ie),
XUMHNYCCKHUC q)OpMy.TILI U YpaBHCHHA, a TAKXKC IIpaBUJIa IIEPEBOIA I/IHCI)OpMaI_[I/II/I C €CTCCTBCHHOI'O
A3bIKA HA A3BIK XMMUU U O6paTHO.

[Ipu orbope comepkaHusi, KOHKPETU3UPYIOIIETO NPOTrPaMMy, YUYHTHIBAJIOCh, YTO IEpe] OOLINM
o0pa3oBaHUEM HE CTOMUT 3a7aya NPOPECCHOHATBHOM MOJrOTOBKH O0yYaromuxcs. OTO ONPEeAeIniIo
IOCTPOCHHE Kypca KaK OOLIEKYJIbTYPHOTO, HANpaBJICHHOTO, MPEXIE BCEro Ha (OPMHPOBAHUE H
pa3BUTHE MHTEpeca K M3YUYECHUIO XMMHMU. YUTE€Ha OCHOBHAs OCOOEHHOCTbH ITOJPOCTKOBOIO BO3pacTra
— HaAyaJo Iepexoja OT JETCTBa K B3pPOCIOCTH, KOTOPBIM XapaKTepU3yeTCsl pa3BUTUEM
II03HABATEJILHON CQEpHI.

Ha »Ttane ocHoBHOro oOmiero cpeaHero oOpa3oBaHUs MPOUCXOIUT BKJIIOUYEHHE OOYYarOIIMXCS B
IIPOCKTHYK0 M  HCCIENOBATENIbCKYIO JCATENBHOCTh, OCHOBY KOTOPOM COCTaBIIAIOT — TaKue
yHUBEpcaJbHble YyuyeOHblE [EeWCTBUS, KaK yMEHHME BUJETh MpOOJEeMbl, CTaBUTh BOMIPOCHI,
KJaccu(uIpoBaTh, HaONOAaTh, MPOBOAMTH SKCIIEPHUMEHT, JeNaTh BBIBOJABI M YMO3aKIIOUEHUS,
OOBSCHSATH, I0KA3bIBATh, 3AIIUIIATH CBOU UJIEH, AaBaTh onpeaeneHus NoHsATHsIM. Crofa *e OTHOCSTCS
IIPUEMBI, CXOIHBIE C ONPEACIICHUEM IOHATHUI: OIIMCAaHUE, XapAKTEPUCTHUKA, PA3bsICHEHNUE, CPAaBHEHHUE,
paznuuenrne. DOpMHpOBaHUE OSTUX YHHUBEPCAIbHBIX YYE€OHBIX JACHCTBMI HauyMHaeTcs enE B
HAa4aJIbHOM 1IIKOJIE, 4 B Kypc€ XHMMHU OCHOBHOM IIKOJBl IIPOUCXOAUT MX PAa3BUTHE U
COBEpIICHCTBOBaHME. B CcBs3M C O3TUM pe3epBHBIE 4Yachl IUIAHUPYETCS MCIOJIb30BaTh Ha
dopMHupoBaHUE M pa3BUTHE YMEHUH NPOEKTHOW W MCCIEeIOBATEIbCKON JEATEIIbHOCTH, YMEHHE
BUJIETH NPOOJIEMBI, JI€JaTh BHIBOABI M YMO3aKIIOUECHHUS.

Mecto npeamMera B y‘leﬁHOM IJIaHe

CornacHo yTBepKIeHHOMY Y4eOHOMY IUIaHY IIKOJBI Ha M3yYeHUE MPOMEACBTHUECKOTO Kypca
xuMuM B 7-A kiacce orBeaceH 0,5 yac B HeAewro, Bcero — 17 Jaca.

COJEPKAHUE OBYYEHUA

[Ipenmer xumun u Metosl €€ u3zyuenus [Ipeamer xumun. 3HaueHHE XUMHUU B )KU3HU COBPEMEHHOTO
yenoBeka. Tena u BemectBa. CpolicTBa BewlecTB. IIpuMeHeHne BElECTB HA OCHOBE MX CBOMCTB.
SBnenus, npoucxoasuue ¢ BemecrsaMu. Ou3nyueckue sIBICHUS U XMMHYECKHE peakiuu. BemiecTsa,
y4acTBYIOLIME B pEaKLUUU: HUCXOJHBbIE BEINECTBA U NPOAYKTHl peakiuu. [Ipu3HakuM XMMHUYECKHX
peaKIuil: U3MEHEHUE [IBETa, BBIIAJCHUE UM PACTBOPEHHUE OCAJ/IKa, BBIJCIICHNUE I'a3a, BBIACICHUE WU
HOIJIONEHHE TEIUIOTHI U CBETa, MOsBIeHUE 3anaxa. HabmoeHne 1 sKkcrepuMeHT B XUMUU. M3yuenue
IUIAMEHU CBEYM M CHUPTOBKU. l'mmore3a u BbIBOA. OdopmieHue pe3ysibTaTOB 3KCIEPUMEHTA.
[IpakTuyeckass paboTa. 3HAKOMCTBO C JIabOpaTopHbIM oOopynoBaHueM. [IpaBuiia TEXHUKH
6e3omacHoCTH Ipu padboTe B kabuHete (1aboparopun) xumuu. [lemoncrpauuu. Buneodparmentsl u
cnaiapel «Eruner — ponuHa xumun». Kosmekuus cTekIsHHOW xumudeckod nocynel. Kosuexkumst
U3JENUNA U3 AIIOMUHUSA M €ro CIuiaBoB. llosydeHume yriekmeaoro rasa M €ro B3aHMOACHCTBHE C
U3BECTKOBOM BOAOW. BsammopeilictBue pacrBopa IHUIIEBOM COObI C YKCYCHOM KHCIIOTOH.
B3aumoneiicTBue pacTBOpOB MEAHOIO Kylnopoca M HamaTelpHOro cnupta. [lomkuranue mepcTsaHoi
HUTH. JIabopaTopHble ONbITHL. M3yueHne CTpoeHuUs IIIaMeHH CBEYU U CIIUPTOBKHU.



I'maBa II. CrpoeHue BemecTB M uX arperatHble cocTosHHs CTpoeHHe BeuniecTB. bpoyHoBckoe
neuxkenue. ubdysusa. Artombl. Momnekynbl. OCHOBHBIE MOJIOKEHHS aTOMHO-MOJIEKYJISIPHOTO
yueHus. Monbl. BeniecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOIO CTPOEHUS. ATpEeraTHble COCTOSIHHS
BemectB. ['a3pl. JKumakoctu. TeEpaple BemecTBa. B3anMHbIE NEepexonbl MEXAY arperaTHbIMU
COCTOSIHUSIMH BEILIECTBA: BO3TOHKa (CyOnuMMmarus) u jaecyOnuMmanusi, KOHJIEHCAlUs U HCIapeHue,
Kpuctajum3anus u tiasnenne. Jlemoncrpauu. uddysus nepmanranara kaaus B Bojge. CoOupanue
npubopa JUIst MOTy4YeHHUs ra3a U IpoBepKa ero Ha repMeTUYHOCTh. BO3roHka cyxoro jbja, Hoja Hiu
HadranuHa. JlaboparopHbie onbIThl. HabmroneHne 3a OpOyHOBCKUM JIBUKEHUEM (JIBUYKEHHE YaCTHI]
Tymu B Boje). Hduddys3us KoMmoHEeHTOB jae3omopaHta B Bozayxe. Jduddysus caxapa B Boje.
ArperaTHble COCTOSIHHSI BOJIBI.

I'maBa III. Cmecu BeliecTB, ux coctaB Yucrhie BemecTBa U cMecH. UMCThIE BellecTBa M CMECH.
I'oMorenHsie U rereporeHHsle cMecu. ['a3000pas3Hble, KUIKKWE U TBEPAbIE cMecH. ['a30Bble cMecH.
Bosnyx — mpuponas razoBasi cmech. CoctaB Bo3myxa. O0bEMHAsT OIS KOMIIOHEHTA T'a30BOM CMECH
KaK OTHOIIeHHe o0BEMa JAHHOTO Ta3a K obmeMy o0béMy cMecu. Pacuérel ¢ HCmonb30BaHHEM
MOHATHUSL «0OBEMHASI 10JIs1 KOMIIOHEHTa cMec». MaccoBas 107151 pacTBOpEHHOTO BeliecTBa. [loHsTre
O KOHIIEHTpallMM pacTBopa. MaccoBas [0Ji1 pPacTBOPEHHOTO BEIIECTBA KaK OTHOILIEHHE MacChl
pacTBOPEHHOTO BEIIECTBA K Macce pacTBOpa. Pacu€Tel ¢ MCTOMB30BaHUEM MOHITHS «MaccoBas OIS
pacTBopéHHOrO BemiecTBa». llpaktuueckas pabota. [IpuroroBneHue pacTBopa C OMpeneIEHHON
MAacCOBOM [10JI€ pacTBOPEHHOIO BemiecTBa. MaccoBas nosisi npumecu. [IoHATHE O TEXHUYECKOM
oOpa3iie, 00 OCHOBHOM KOMIIOHEHTE W O MpuMecH. MaccoBas nons mpumecu. Pacy€rel ¢
WCIIOJIb30BAHUEM TIOHSTHS «MaccoBasi a0Js mnpuMecn». JlemoHcTpanmu. Pasznuunbie oOpasibl
Mpamopa. Komnekiuss MuHepanoB U TOpHBIX mopoa. BuaeodparmMeHT mo oOHapyx eHHIO 00BEMHOM
JOJTU KUCJIOpOoJa B BO3AyXe. BumeopparMeHTHI W Clalibl MpaMOpHBIX apTedakToB. Korurekrmws
OBITOBBIX, KOHIUTEPCKUX M MEIULIUHCKUX cMeceil. OOpa3iibl MEAUIIMHCKUX U MUIIEBBIX PACTBOPOB C
yKa3aHWEeM MacCOBOH JI0JIM KOMIIOHEHTa. BujeodparMeHThl U ClaiiIbl H3/IeTUH U3 BEIIECTB 0C000i
YUCTOTBI.

['maBa IV. ®usnyeckue siBieHus B xumuu HekoTopeie criocoObl pasaeneHus cmeceid. Paznenenue
cMeceld Ha OCHOBE pasznuuuii B (DU3MYECKMX CBOMCTBAX HMX KOMIOHEHTOB. OTcramBaHue U
nexanrauus. Llentpudyrupoanue. @uinbTpoBaHue B J1abopatopuu, B ObITY U Ha IPOU3BOJCTBE.
QunbTpoBaHUe U QUIBTpAT. YCTaHOBKA Ui (DMIBTPOBAHUS M IMpaBHia paboThl ¢ Heil. BeIToBbIE
GuibTpbl I BOABL. AncopOuusa. YCTpOWCTBO MNpoTHBOrasza. JlUCTWIALUMS, WM NeperoHka.
JuctunnupoBanHas Bona u e€ nosydenue. [leperonka nedtn. Hedrenponykrel. IlpakTuueckas
pabota. BplpamuBaHue KpUCTAJUIOB COJMM (JOMalmIHMK sKcnepuMeHT). Ilpaktuueckas pabora.
Ounctka mnoBapeHHON conu. JlemoHcTpanuu. PasneneHue cMecu MOPOLIKOB Kejle3a U CEepBhl.
OrcrauBanue M JCKaHTalMs U3BECTKOBOIO MOJIOKA, MM B3BECH Mena B Boze. PasneneHue BogHOU
CMECH paCTUTEIIFHOTO Macjia C IOMOUIbIO JAETUTEIbHONH BOpoHKH. LleHTpudyrupoanue (Ha
LEeHTpHU]yre Win ¢ NoMoIbpo Buaeopparmenrta). Kosiekuus ciaiiioB ObITOBBIX U IPOMBIIITIEHHBIX
npubOpoOB, B KOTOPHIX NPUMEHSETCS LEHTPU(PYTHpOBaHUE. YCTAaHOBKA Ui (DMIBTPOBAaHUS M €€
pabota. Kosmiekuuss ObITOBBIX (DUIBTPOB. ANCOpOLUS KYKypy3HbIMU MajJOYKaMH IapoB Maxy4Hx
BemiecTB. KoyieKiys moBsS30K U pecupaTopoB. Y CTaHOBKA JUIA MIEPETOHKH KUIKOCTEH u e€ paboTta
(moslydyeHue  IUCTWJUIMPOBaHHOW  Boabl). Buneopparment  «PexTudukanvoHHas  KOJOHHA
HedrenepepabaThBatoiero 3aBoja M cxema e€ ycrpoictBay. Komnekmus «Hedts
HedTenpoayKTel». JlabopaTopHblie onbIThl. DOTALKSA CEPBI U3 CMECH C PEUHBIM IIECKOM.

I'maBa V. CocTaB BeliecTs.

Xumuueckue 3HaKM H  (HopMynsl XUMHUYECKHE JJIEMEHTHl. BeliecTBa MOJEKYISPHOTO H
HEMOJIEKYJISIPHOTO CTPOECHHSA. XUMUYECKUHN 3JIEMEHT KaK ONpPENETIEHHbBIN BUJ aTOMOB. XMMHUYECKHE
JIEMEHTHI B IPUPOJIE. DIEMEHTHBIN COCTAB IJIAHEThI 3eMJIs U e€ reojoruyeckux odonouek. [Ipoctsie
U CIIO)KHBIE BellecTBa. AUIOTPONMS M aJUIOTPOINHBIE MOAM(UKAIMK. XHUMHYECKHE 3HAaKU U



xuMuueckue (Gpopmysbl. XUMUYECKHE CUMBOJIBI, UX MPOU3HOIICHUE W HAa3BaHUSI. DTUMOJIOTHYECKHUE
Havajla Ha3BaHUH XUMHUYECKHX AJIeMeHTOB. Tabmuia xumudeckux snmeMmenToB J1. 1. MenneneeBa u eé
CTpYKTypa: epuob! (OONbIINE ¥ MaJble) U TPYIIIIHI (TJIaBHBIE W TOOOYHBIE TOATPYMIbl). OTAeNbHbIE
IPYNIbl XUMUYECKUX AJIEMEHTOB: IIEJIOYHbIE METAJIbl, TaJIOTE€Hbl, OJarOpOoAHbIE Ta3bl. XUMUYECKHE
dopmynel 1 dopmynbHble enuHulbl. Koddduuuentsr u uHmekcol. MHbopMarus, KOTOPYIO HECyT
XUMHUYECKHE CUMBOJIBI M (Qopmyibl. OTHOCHUTENbHBIE aTOMHAasi U MOJEKYJspHas Macchl.
OtHocuTeNnbHAas aTOMHAas Macca KakK BEJIMYMHA, TOKa3bIBalolllas, BO CKOJBKO pa3 macca aroma
JTAHHOTO 3JIeMeHTa OoJbllle Macchl aroma Boaopona. OTHocuTenbHas MOJIEKYJsIpHas macca U eé
HaxoXXJeHue. MaccoBasi 10Nl BJIEMEHTa B CJIOXHOM BeriecTBe. JlomonHuTensHass HH(pOpMaIus,
KOTOPYIO HECYT XuMuueckue ¢hopmysl. JleMoncTpanuu. BuneodparMeHTs! 1 cnaiapl « JIEMEHTHBIN
COCTaB TI'e0JIOTHYECKHX 000sI0uek 3emiiny. AJUIOTpornust Kuciaopoia. Mojaenu (1apocTep>KHEeBbIE U
Crroapra—Dbpuriieba) MOJIeKyJl pa3IMYHBIX MPOCTBIX M CIOXHBIX BEIIECTB. TaOiMIla XUMHUYECKHX
anementoB JI. . MenneneeBa (KopoTKonepHoansIii Bapuant). Hoprperst M. 5. bepuennyca u JI. 1.
Menneneesna.

I'maBa VI. [IpocTsle BemecTBa MeTasisl.

Metainbl: XMMHMUYECKHE DJJIEMEHThl M IPOCThIE BellecTBa. MeTauibl M CIUIaBbl B UCTOPHH
YeJIoBEYEeCTBA: MEIHbIN, OpOH30BBIM M JKEJIE3HBbIH BeKa. 3HAU€HHWE METauloB M cruiaBoB. OOriue
¢usnyeckue cpoiictBa MeTauioB. llpencraButenu wmeramwioB. JKeme3o. TeXHWUECKH YHCTOE H
XUMUYECKA YHUCTOE XKene30. JKene3o — OCHOBAa COBPEMEHHOU IMPOMBIIIJIEHHOCTH U CEIbCKOIO
xo3siiicTBa. CruiaBbl kene3a: 4yyryHbl U cranu. [lepenenpHplii M JIMTEHHBIA YyryHbI, UX 3HAUCHUE.
VYrnepoaucrass U JerupoBaHHAs CTalIM, UX 3HaueHHe. [loHsATHE 0 YEPHON M LIBETHOM METaJUTypruu.
Antomunuii. Mctopusi IpOMBILUIEHHOTO IPOM3BOJACTBA altOoMHHMS. IIpuMeHeHue altoMMHHS Ha
OCHOBE CBOWCTB. 30J510TO. POib 30510Ta B MCTOPUM YEIOBEYECTBA. 30JI0TO — METAJLI KOBEJIUPOB U
3TAJIOH MHUPOBBIX JeHer. I[IpumeHeHue 3050Ta Ha OCHOBE CBOMCTB. OJOBO, €ro CBOiCTBa U
npUMeHeHue. AJuoTponusi ojoBa: cepoe M Oemoe o0j0Bo. «OnoBsiHHas dYyma». Hemerasuibl.
[Nonoxenue snemeHToB-HeMeTau1o0B B Tabnuie J[. . MenaeneeBa. binaropoasie razbl. AioTponust
kuciopoga. CpaBHEHME CBOWCTB IIPOCTBIX BEIIECTB METAUIOB M HeMmeTawioB. lIpencraBurenu
HemeTauioB. @ocdop u ero amorpornHeie Moaudukanuu. CpaBHEHHE CBOWCTB 0EJIOr0 U KPacHOTO
dochopa. Ob6mactn npumenenus Qocdopa. Cepa m oOmactu €€ TpPUMEHEHHUsA. YTIEPOH, €ro
QJUTOTPOITHBIE MOAM(UKAIUY (anMa3 u TpaduT), UX CBOMCTBA U MPUMEHEHHE. A30T, €r0 CBOICTBA U
npuMmenenue. Jlemoncrpauuu. Kosuteknuss MeTalsioB M CIUIaBOB. BupeodparMeHThl M Ciaiiibl
«MerTanibl U CIUTaBBl B HICTOpUH YenoBeyecTBa». Komnekuus «UyryHsl u ctanmy». BugeopparMeHTs
U cnaiapl «XyI0)KECTBEHHbIE U3JIENUsl U3 YyyryHa U ctanw». Kosekuus u3nenui U3 aatOMHHHS U
€ro CIuiaBoB. BuaeodpparMeHTsl U ciaiiibl «30J0T0 — MaTepuall IOBEITUPOB U MUPOBBIC JIEHBIM.
Komnekuusa wsnenunit u3 onosa. Buneopparment «llasuuey. Komnekuuss HemeTamioB — HPOCTBIX
BemiecTB. Buneopparment win cnaiig «Kucaopog — BEmecTBO ropeHus: U abixanus». [lomyuenue
6enoro ¢docdopa U ulydyeHue ero cBOMCTB. BuneodparMeHTsl U cnaiipl « AJUIOTPONHS YIIIEPOIa.
Mogenu KpHCTAIMYECKUX peméTok anmasza u rpadura. Komneknus « AKTUBUPOBAHHBIN Yroib U
obnactu ero mpumeHeHus». ['openue ceprl u docdopa. Jlaboparopusie onbIThl. O3HAKOMIIEHUE C
KOJUIEKLIMEH METAJIJIOB U CIUIaBOB. O3HAKOMJIEHHE C KOJJIEKLIUENH HEMETAJLIOB.

I'maBa VII. CrnoxxHbIE BelecTBa

BanenTHOCTh. BaneHTHOCTh KaK CBOMCTBO aTOMOB OJHOTO XMUMHUYECKOI'O 2JIEMEHTA COEIUHATHCS CO
CTpPOTO OIpeAEIEHHBIM YHCIOM aTOMOB JPYrOro XMMHUYECKOT0 3JIEMEHTA. DJIEMEHTHI C IIOCTOSIHHON U
HepEMEHHOI BaJIECHTHOCTHIO. BriBOI popMyIibl coennHeHus o BaneHTHOCTH. Ha3BaHue coenquHeHus
no BasieHTHOCTH. OKcuapl. OKCUAbI 1 criocod 0Opa3oBaHus UX Ha3BaHUI. OKCHIBI MOJIEKYIISIPHOTO U
HEMOJIEKYJISIpHOrO cTpoeHus. Ponb okcunoB B mpupone. Ilapuuxossiil sddexr. IIpencraBurenn
okcunoB. Boma, yrnmekucnelii ras, oxcupa kpemHusi(IV), ux cBoiictBa u npumeHeHue. Kuciaorsl.
Kucnotsl, ux coctaB u kinaccudukanus. Kuciorsl opraHndeckue U Heopranuueckue. MHIMKaToOpsI.



Tabmumna pactBopumoctu. CoNisiHasE U CepHas KUCIOTHI, UX CBOWCTBAa U mMpuMeHeHue. OCHOBaHUS.
OcHoBaHus, WX cOoCTaB W Ha3BaHWs. [wuupokcorpymnma. OCHOBaHWS pacTBOPUMBIC (IIENOUM) U
HepacTBOpUMbIe. MI3MeHeHne OKpacKy MHIUKATOPOB B IIEJIOYHOM cpefie. [ 'uapoKcuabl HaTpusi, Kanus
W Kajplus, UX cBoiicTBa U npuMmeHeHue. Conu. Conu, UX COCTaB U Ha3BaHUA. PacTBOPUMOCTH coliel
B Boje. XJIOpUJ HATpUsi M KapOOHAT KalblMs, UX CBOHCTBa M mpuMmeHeHue. Kmaccuduxanms
HEOpraHWYecKuX BemiecTB. BemiectBa, nx kiaccudukanus U MHOrooOpasue. [IpocTeie BemiecTBa:
MeTasuibl U HemeTauibl. CI0KHbIE BEIIECTBA: OKCUbI, OCHOBaHUS, KUCIOTHI, CONU. JleMOHCcTpauu.
Komnekmus oxcupoB. [Namenue wu3Bectu. Bosronka «cyxoro mapma». Koimekuus ocCHOBaHMIA.
Konnexkuus kucnot. U3MeHeHUe OKpacku MHIUKATOPOB B IIEJIOYHOM U KUCIOTHOM cpenax. [IpaBuio
paz0aBiieHusi cepHOW KucaoThl. OOyriavMBaHWE OPraHWYECKUX BEIIECTB W MaTEPHAIOB CEPHOU
KucnoToil. Tabnuiia pacTBOPUMOCTH OCHOBAHHM, KHCIOT U colieii B Boje. Koumekuus conei.
JlaGopatopubie onbIThl. [Ipomyckanue BBIIBIXa€MOTO BO3AyXa Yepe3 M3BECTKOBYIO BOIY.
UccnenoBanue pacTBOpOB  KHUCIOT UWHAUKaropamu. lccnenoBanwe  pacTBOpPOB — IIesoueit
WHIUKATOpaMHU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IO XUMHHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

JIn4yHOCTHBIE

B IICHHOCTHO-OPHUEHTAIMOHHON Cepe — YyBCTBO TOPIOCTH 32 POCCHICKYI0O XMMHYECKYIO HAyKy,
T'YMaHU3M, OTHOLLIEHHUE K TPYLy, LIEJICYCTPEMIIEHHOCTD;

dbopMupoBaHHE LEHHOCTH 3J0pOBOTO U 0Oe3omacHOro oOpa3a KU3HU; YCBOCHHME IPaBUII
WHIUBUIyAIbHOTO M KOJUIGKTUBHOTO O€30MacHOTO TMOBEJAEHUS B YPE3BbIUAWHBIX CHUTYaLUSX,
YTPOKAIOLIUX KU3HU U 370POBbIO JIIOJICH;

B TPYIOBOM cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalibHeHIIe oOpa3oBaTenbHOM
TPAEKTOPHH;
B TII03HaBaTEJIbHOM (KOTHUTHBHOHM, HWHTEIEKTYaJbHON) cdepe — yMEHHE YIpPaBIsATb CBOEH

IMO3HABATEILHOM JCATCIIBHOCTBIO.

(dopMHpOBaHHE OCHOB SKOJIOTUYECKOH KyJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOT0 MBIIIICHHUS, Pa3BUTHE OIbITA 3KOJOIMUYECKH OPHUEHTUPOBAHHON pedIeKkCHBHO-
OLICHOYHOM U NMPAKTUYECKON Jes- TEIbHOCTHU B )KU3HEHHBIX CUTYALINAX;

MeranpeamMeTHble

YMEHHUE CAMOCTOSITEIILHO OINPENEIATh 1IeJIM CBOEro 00y4eHus, CTaBUTh U (HOpMyIUpPOBaTh i ceOs
HOBBIE 33Jjaud B Yu€Oe M IMO3HABaTEIbHOM AESITEIBbHOCTH, Pa3BUBATh MOTHBBI U HMHTEPECHl CBOEH
[IO3HABATEIILHON JCATENBHOCTH; YMEHHUE CaMOCTOSTENBHO IIJIAHUPOBATh IIYTU JOCTHKEHHUS LICJIEH, B
TOM 4YHCIIE albTepHATHBHBIC, OCO3HAHHO BHIOMpaTh Hamboiee 3((eKTHBHBIE CIOCOOBI pEIIeHUs
yueOHBIX M N03HaBaTEIbHbIX 3a/1ay;

YMEHHE COOTHOCUTH CBOM JCHUCTBUS C IUIAHUPYEMBIMHU pe3yJibTaTaMH, OCYIIECTBJISATh KOHTPOJb
CBOCH JIEATETHHOCTHU B MPOLIECCE JOCTHKCHUS PE3YJIbTaTa, ONMPEACISTh CIOCOOBI ACHCTBHIA B paMKax
MPEIOKCHHBIX YCIOBUM W TpeOOBaHMM, KOPPEKTUPOBAThH CBOW JCHCTBUS B COOTBETCTBUH C
V3MEHSIOLIEHCS CUTYalue;



YMEHHUE OILICHUBATh MPABMWIIBHOCTH BBITIOJHEHHUS y4eOHOH 3amaul, cOOCTBEHHBIE BO3MOXKHOCTH €&
pelIeHus; BIaJieHHe OCHOBaMU CAMOKOHTPOJIS, CAMOOLIEHKHU, MPUHATHUS PEUICHUN U OCYIIECTBICHUS
OCO3HaHHOTO BHIOOpA B yueO- HOW M MO3HABATENBHON JEATENbHOCTH; YMEHHUE ONpPEAesTh MOHATHS,
co3/aBaTh 0000IEHHUS, YCTaHABIMBATh aHAJIOTMH, KIACCU(PUIMPOBATh, CAMOCTOATEIBHO BHIOMPAThH
OCHOBAHMS W KPUTEPUHM IS KiIacCU(UKAIMKM, YCTAaHABIMBATH IMPUYMHHO-CIICIICTBCHHbBIC CBS3H,
CTPOUTH JIOTHUECKOE PACCyKJIEHUE, YMO3aK/IIoueHue (MHAYKTUBHOE, I€IyKTUBHOE U 110 aHAJIOTHH) U
JIEJIaTh BBIBOJBL;

YMCHHUE CO31aBaThb, IMPUMCHATb U Hp606pa3OBHBaTL 3HaKM M CHMBOJIbI, MOACIN MW CXCMbI A
PEIICHHUA yqe6me 1 MMO3HaBAaTCJIbHBIX 3a1a4,

YMEHHE OpPraHMU30BBIBATH YYEOHOE COTPYIHHUYECTBO M COBMECTHYIO NESATEIBHOCTh C YUYHTEIEM H
CBEpCTHHKAMM; paboTaTh MHIMBUAYAJIBHO W B TPYIIE: HAXOAWUTh OOlIee pELIeHHe U pa3pelaThb
KOH(JIUKTBI HAa OCHOBE COIJIaCOBAaHUS TMO3UIMA W ydyéra HMHTEPEcOB; (POPMYyIHPOBATH,
apryMEeHTHPOBATh U OTCTanBaTh CBOE MHEHHE; YMEHHE OCO3HAHHO UCIIOJIb30BaTh PEYEBBIE CPEICTBA
B COOTBETCTBHUHU C 33/1a4eli KOMMYHUKAIIMH [ BBIPAKCHUS CBOMX UyBCTB, MBICIICH U MOTPEOHOCTEH;
IUIAHUPOBAHMSA W PEryJsiMM CBOEH JEATCIBHOCTH; BIAJACHHE YCTHOM M IHCBMEHHOM pEYblo,
MOHOJIOTHYECKON KOHTEKCTHOM peubio; (OpMUpPOBAaHHME M Pa3BUTHE KOMIETEHTHOCTH B 00JacTu
UCIIOJIb30BaHUST MH(OPMAILIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUH; (OpMHUpOBaHHE U pa3BUTHE
HKOJIOTUYECKOTO MBIIUIEHUS,, YMEHUE IPUMEHATh €ro B I103HABATEJIbHOM, KOMMYHHKaTHUBHOM,
COLMAJIBHON NPAKTUKE U MPO(EeCCHOHAIBHON OpUEHTALIUH.

IIpeameTHbIe

B nosnaBarenvHO# cdepe: maBaTh ONpeACNICHUs] M3YYCHHBIX TMOHSATHH: «XUMHYECKHUU SIEMEHTY,
«aToM», «HOH», «MOJIEKYJIa», «IIPOCTBIE U CIOKHBIE BEIIECTBA», «BEILIECTBO», «XUMHUYECKAS
dopMyna», «OTHOCUTENIbHAas aTOMHas Macca», «OTHOCHUTENbHAas MOJIEKYJsIpHas  Maccay,
«BaJICHTHOCTBY», «CTENEHb OKUCIEHUS», «KPUCTAJUIMYECKAS PELIETKA», «OKCUIBD), «KHUCIOTBDY,
«OCHOBAHWSI», «COJM», «aM(OTEPHOCTEY, «HHAUKATOPY, KIIEPUOTNICCKUIN 3aKOHY», (IIEPUOTUICCKAS
TaOIINIAY», «HU30TOMBD», KXUMHUECKAs CBSI3bY, «IIEKTPOOTPULIATENBHOCTDY, «XUMUYECKas peaKiusy,
«XMMHMYECKOE  YpPaBHEHHE»,  «TEHETUYECKas  CBSA3bY»,  «OKUCJIEHUE»,  «BOCCTAHOBJICHUEY,
«QIIEKTPOJIMTHYECKAS JUCCOLUALINA», KCKOPOCTh XUMUYECKOU PEAKLIUNY;

OImuCaTb JACEMOHCTPAIIMOHHBIE KW CaMOCTOATCIBHO IIPOBCACHHBIC XHUMHYCCKHUEC OKCIICPHUMCEHTEHI,
OIMUCBIBATh W PaA3JIM4aTb HU3YYCHHBIC KJIACCHI HCOPraHUYCCKUX COGIII/IHGHHﬁ, IMPOCTBIC U CJIOKHBIC
BEIIECTBA, XUMHNYCCKHUEC PCAKIINH, KJ'IaCCI/I(l)I/ILII/IpOBaTI) HU3Yy4YCHHBIC 00BEKTHI U SIBJICHUS,

JIeNIaTh BBIBOJIBI U YMO3AKJIIOUEHMs] M3 HaONIOJEHUH, M3YYEHHBIX XHMHUYECKUX 3aKOHOMEPHOCTEH,
IIPOTHO3UPOBATh CBOMCTBA HEHU3YUYEHHBIX BEIIECTB II0 AHAJOTMU CO CBOMCTBAMM W3yYEHHBIX;
CTPYKTYpUpPOBaTh W3YYEHHBI MaTepuanl W XMMHYECKYI0 HHGOpPMAIUIO, MOJYyYEHHYIO M3 JIPYTHX
VCTOYHUKOB; MOJEJINPOBATh CTPOEHUE aTOMOB DJJIEMEHTOB 1-3 MepuoI0B, CTPOEHUE TPOCTHIX
MOJIEKYJ;

B ueHHoctHO — opueHTanMOHHOW cdepe: aHANM3UPOBATh M OIECHUBATH TOCIEACTBUS IS
OKpY’Karoliel cpenbl OBITOBOM W MPOU3BOJCTBEHHOHN JEATEIBHOCTH YEIOBEKAa, CBSA3aHHOU C
nepepadoTKOM BEIIECTB;

B TpynoBoii chepe: mpoBOAUTH XUMUYECKUNA IKCTIEPUMEHT;

B cdepe 6e3omacHoCTH KUZHEACATETLHOCTH: OKa3bIBATh IEPBYIO MOMOIIL IPU OTPABICHUSX, 05KOTaX
U IPYTUX TPpaBMax, CBSA3aHHBIX C BEIECTBAMH H JTAOOPATOPHBIM 000PY/I0BAHUEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumenoBanue pas3aeoB H TeM KoJsmdecTBo yacoB JuekTpoHHbIe (UG POBBIE) 00pa3oBaTeIbHbIE PECYPChI
n/n NporpaMmabl Bcero | Konrponbnsie | [IpakTudeckue
paboTHI paboTHI
[Ipenmer xumMuu U METOBI €€ 3 bu6mmoreka IIOK https://m.edsoo.ru/7f41837¢
M3yYeHUs
CrpoeHue BeIecTB U UX 1 bubnuoreka LOK https://m.edsoo.ru/7f41837¢c
arperaTHbIC COCTOSHHS
CmecH BelecTB, UX COCTaB 3 1 bubaunoreka LIOK https://m.edsoo.ru/7f41837¢
CocTraB BelecTs 4 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41837¢
XUMHUYECKUE 3HAKH U (HOPMYIIBI
[IpocTsle BelecTBa 6 bubaunoreka LIOK https://m.edsoo.ru/7{41837¢
Hroro 17 1 1




MHOYPOYHOE IIVTAHUPOBAHMUE

KosmuecTBO yacoB

Ne Tema ypoka KoHTpoabHbI TMpakTHyeckue Jlata DJieKTpoHHBbIe UG POBBIE 00pa3oBaTeIbHbIE
n/n Bcero e pecypchbl
padoThI
padoTsI
[Ipeamer xumun
1 SIBIieHMSs, TPOUCXOASIIINE 1 Bubmmoreka L{OK https://m.edsoo.ru/ff0d210c
C BEIECTBAMHU
2 Habmonenne u 1 bubnunoreka 1{OK https://m.edsoo.ru/ff0d227e
9KCHIEPHUMEHT B XUMHUH
3HAKOMCTBO ¢
71a00paTOPHBIM
3 000pyIOBaHUEM. 1 bubmotexa L{OK https://m.edsoo.ru/ff0d23dc
TIpaBuia TeXHUKH
0€30MaCHOCTHY
4 CrpoeHue BeuiecTB 1 Bubmuorexa LHOK https://m.edsoo.ru/ff0d26¢ca
ArperaTtHbie
5 COCTOSHMWA BEINCCTB 1 bubmmoteka I{OK https://m.edsoo.ru/ff0d28c8
YucTeie BelecTBa U ¢
MeCH
6 Hexotopie CHOCO§H 1 bubmmotexa IIOK https://m.edsoo.ru/ff0d2a6c
pasaeneHus cMecei
Huctunnsauus, uim
[IepPEeTOHKA.
7 Bripaiusaie 1 1 bubmmotexa L{OK https://m.edsoo.ru/ff0d2be8
KPHUCTAJUIOB COJIH
(moManHui
JKCIIEPHMEHT)
8 XHUMHYECKHE DIIEMEHTBI 1 bubmuoreka LIOK https://m.edsoo.ru/ff0d2a6c¢
Tabmnia XUMHYECKUX
anemenToB /1. W.




Menneneena

Xumudeckue HOPMYJIbL.

9 OTHOCHTEILHbIC 1 bubnuoreka 1{OK https://m.edsoo.ru/ff0d2d50
aTOMHas
Y MOJICKYJISIPHASI MacChl
Kontponbnas padora Ne 1
10 «{mcThIC BeMECTBA 1 1 Bbubnuoreka LJOK https://m.edsoo.ru/ff0d2eae
cMecH. XUMHUYIeCKast
CHMBOJINKa»
IIpencraBurenu
11 METaLIOoB 1 bubmmotexa I{OK https://m.edsoo.ru/ff0d323c
(Ypok — yueHHUecKas
KOH(epeHITUs
IIpencraBurenu
12 HEMCTAILIOB (ypOK — 1 bubmorexa L{OK https://m.edsoo.ru/ff0d350c
ydeHHu4ecKas
KOH(epeHIHs)
13 Oxcuabl 1 bu6nmoreka I{OK https://m.edsoo.ru/ff0d5230
14 . Kucnotsr 1 bu6mmoreka [{OK https://m.edsoo.ru/ff0d37fa
OcHoBaHus.
15 [IpencraBurenu 1 bubmmoteka I{OK https://m.edsoo.ru/ff0d3al6
OCHOBAaHUI1
Comnn
16 1 bu6mmotexa LHOK https://m.edsoo.ru/ff0d3b88
O00011IEHHE TEMBI
17 «OCHOBHEIC KIIACCEI 1 bu6nmnoreka I{OK https://m.edsoo.ru/ff0d5708

HCOpFaHquCKHX
COETUHEHUI»

OBLIEE KOJIMYECTBO HACOB

I10 TTPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOIUYECKHUE MATEPHAJIBI U151 YYUTEJIA

1. Xumus B Tabauuax 8 — 11 knacesl. CripaBounoe nocobue. ABTop — cocraButens A. E. Haconosa 10 —e
mnanue, crepeotunHoe. Jpoda, Mocksa HUPPOBBIE OBPA3OBATEJIBHBIE PECYPChI U
PECYPCBI CETU UHTEPHET

1. Poccwuiickas aiekTpoHHas mkona. - https://resh.edu.ru/
2. "Anxumuk" - http:/alhimik.ru
3. Kypuan «Xumus v )Ku3Hb» - https://hij.ru/
4. IlonGopka nuTepaTypsl Mo XUMHH - http://c-books.narod.ru/
5. XKypnan " 1 cents6ps" - https://1sept.ru/
6. Mudoypoxk - https://iu.ru/video-lessons
7. COOpHHK cTaTel 0 XUMUYECKHX 3JIEMEHTAaX, WILTIOCTPUPOBAHHBIA ONMMCAHUEM SKCIIEPUMEHTOB.
-http://www.periodictable.ru



