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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma y4yeOHOrO Kypca TIO XMMHHU [l 7 KJIacCOB COCTaBJI€HAa Ha OCHOBE
@enepaliIbHOTO  rOCYAApCTBEHHOTO  00pa3oBaTENbHOrO  CTaHJApTa OCHOBHOIO  OOIIEro
obpazoBanusi, nporpammel o xumun O. C. I'abpuensna (O. C. I'abpuensH, U. B. Akcénona, U.
I'. OctpoymoB «lIpumepHnas mporpamma Kypca xumuu st 7 kiaccay — M. : [Ipocsemienue,
2021). a Takke Ha OCHOBe (elepanbHON paboduelt MPOrpaMMbl BOCIHMTAHUS M C y4ETOM
KOHIENINK MpenojiaBaHus yueOHoro npeamera «XUMHs» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit deneparumu.

OOHOBNIEHNE MIKOJIBHOTO OOpa30BaHUSA, B TOM YHCIE XMMHYECKOrO, HAIpaBlIEHO Ha
CO3/JaHUE ONTUMAJIBHBIX YCIOBUH ISl YAOBIETBOPEHUSI MOTPEOHOCTEN KaXOT0 YUCHUKA, IS
(GbopMUpOBaHUSI €r0 BCECTOPOHHETO HMHTEpeca, IJIsl Pa3BUTHSA 4YEJIOBEKa C HOBBIM YPOBHEM
CO3HaHMs, aKTHBHO YYaCTBYIOIIETO B MpPeoOpa3oBaHUM MHpPA, CIIOCOOHOTO K CAMOOIICHKE H
KputuueckoMy MbiigieHuto. CopaepkaHue Kypca XHMHM Kak y4eOHOro mpeaMera
dbopMupyercsi, UCXO0Ji1 U3 OOMMX IIeNiel 00pa30BaHuUs, BOCIIUTAHUS W PA3BUTUS JIMYHOCTH,
BKJIIOUAOUX ()OPMUPOBAHUE HAYYHBIX B3IJISI0B HA MPUPOAY M OOLIECTBO, IIEHHOCTHBIX
COLIMAJIbHO-3HAYUMBIX OpPHUCHTAIlMH, TPHBUTHE TYMaHHBIX B3TJIAJOB HAa OKPYXKAIOIIYIO
JEHCTBUTENBHOCTb.

XUMHYECKUE 3HAHUA HEOOXOAMMBI KaXKIOMY 4YEJIIOBEKY, OHH ONPEHETSIOT
paloHagbHOE MOBEACHUE YelIOBEKa B OKpYKalollel cpene, HEOOXOAUMBI B MOBCEIHEBHOM
XU3HU. ['TaBHOW mpoOIEeMON B MPENoJaBaHUU XUMHH SBISICTCS IMEPETPyKEHHOCTH Kypca
OCHOBHOW MIKOJBI. PemuTth 3Ty mpobiieMy MOXHO € MOMOIIBIO MPOIEIEBTUYECKOrO Kypca.
Heo06xommMocTh ero BBeIeHHUs BEI3BaHA HECKOJIBKIUMHU IPUIHHAMH:

® CIOKHOCTBIO MPOTPAMMHOI0 MaTepuana;

® COKpAIlleHHEM KOJINYECTBA YUEOHBIX YaCOB;

® yMCHBIICHHUE KOIMYECTBA XUMUYECKOTO IKCIIEpUMEHTA Ha YPOKaX;

® HCKa)XEHHEM 3HaHUH MKOJbHUKOB, MOYEPITHYTHIX U3 CPEICTB MACCOBOU
uH(pOpMaNUK emIé 10 3HAKOMCTBA C MPEAMETOM « XHMHS.

PCaJ'II/BaHI/IfI npeamera CHOCO6CTByeT IIOBBINICHUIO MOTHUBAIlU U MMO3HAaBATENLHON aKTUBHOCTH
ydanuxcsa Npru U3y4€HUN OCHOBHOI'O KypCa XUMHH. HpOHGI[eBTI/ILIeCKI/Iﬁ KypC XMMHHU XOTA U
HOCHUT OOIIEKYJIBTYPHBIM XapakTep U HE CTABUT 3a7a4y MPOPECCHOHAIIBHON MOATOTOBKH
oOyJaronuxcsi, TeM HE MEHEee II03BOJIIET UM OIPEAETIUTHCS C BHIOOPOM Ipoduis o0yueHus B
cTapiuel mkoste. [ qocTikeHus: 00pa3oBaTeIbHbBIX PE3YJIBTATOB HA OCHOBE CUCTEMHO-
JACATCIIBHOCTHOI'O IMoaAxoaa, KOTOpLIfI ABJIICTCA OAHUM M3 OCHOBHBIX MEXAaHHU3MOB pCain3alluu
OI'OC OO0, MOKHO HCTIONB30BATh TEXHOJIOTHUIO AedaTeabHOoCcTHOTO MeToaa (TAM) —
NeAarorn4eckuii MHCTPYMEHTapHUil yUuTesl, ClIOCOOCTBYIOIINI BKIIOUEHHUIO yUalllUXCsl B
y4EOHYIO 1€ TEIbHOCTh HA OCHOBE METOJja PE(PIIEKCUBHON CaMOOPIraHU3alUuH JUIsl yCBOCHMUSI
rI1yOOKUX U MPOYHBIX 3HAHUI 11O MpeIMETY.

Ileas yuyedHOro mpeamera



dopmMupoBaHue y ydaluxcs yMEHUs BUJIETh U IOHUMATh LIGHHOCTh 00pa30BaHusl, 3HAUUMOCTh
XUMHUYECKOTO 3HAHUS JUIsl KQXKJIOTO YeJIOBEKa HE3aBUCUMO OT €ro MpoecCHOHATBHON
JeSITeIbHOCTH; YMEHUS pa3ianyaTh (PaKThl U OLIEHKU, CPAaBHUBATH OLICHOYHBIE BHIBOJIBI, BUACTH
UX CBSI3b C KPUTEPHUSAMH OLIEHOK U CBSI3b KPUTEPUEB C OIIPEIEICHHON CUCTEMOM [IEHHOCTEH,
dbopMynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

®opmupoBaHue y 00ydaromuxcs eJI0CTHOTO NPEACTaBICHUSI O MUPE U POJIU XMMHUU B CO3/IaHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOUM KapTUHBI MUPA; YMEHUS OOBSICHATH OOBEKTHI U MPOIECCHI
OKpYKaloIleH NeUCTBUTEIILHOCTH — MPUPOIHOM, COIMATIBHOM, KYJIbTYPHOH, TEXHUUYECKOM
CpEeIIbl, UCIIONB3YS AJISl ATOI0 XMMHUECKHUE 3HAHUS;, TPHOOpeTeHne 00yJaroIMMHUCS OIbITa
pa3zHo00pa3HON AESITENTFHOCTH, IO3HAHUS U CAMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHTHOCTEH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE IS Pa3IMYHbIX BUJOB JIEATEIbHOCTH:
pelieHus mpodsieM, IPUHATUS PELIeHUH, TOUCKa, aHaIu3a U 00padoTKH HH(pOpMaIIHH,
KOMMYHHUKATHBHBIX HaBBIKOB, HABBIKOB U3MEPEHUHN, COTPYAHUYECTBA, 0€30IaCHOr0 0OpalleHus
C BEILIECTBAMHU B IIOBCEITHEBHOM JKU3HHU.

3agaum y4eOHOrO0 nmpeamera
OO6pa3zoBarebHbIC:

q)OpMI/II)OBaHI/IC CHCTEMEBI XMMHYCCKHNX 3HAHUN KaK KOMIIOHCHTA GCTGCTBCHHOHayIIHOfI KapTUHBI
MUpa, PaBBI/IBaIOIHI/IGZ

pa3BUTHE TMYHOCTU OOYUAIOIIUXCS, UX UHTEIUICKTYaIbHOE U HPABCTBEHHOE
COBEpIICHCTBOBaHKE, (HOPMHUPOBAHHUE Y HUX TYMAHUCTHYECKUX OTHOLICHUI U 3KOJIOTUYECKH
11€J1€C000Pa3HOTro MOBEACHUSI B OBITY U B TPYJOBOM J€STENBHOCTH;

BocnurareiabpHbIe:

-popmMupoBaHue yMeHUI 6€301MacHOTO OOPAICHHSI C BEIECCTBAMH, UCIIOJIb3YEMbIMH B
MIOBCEHEBHOM KU3HU; BRIPA0OTKA TOHUMAaHUS OOIIECTBEHHOH MOTPEOHOCTH B Pa3BUTHU XUMUH,
a Taxke (popMHpoBaHUE OTHOLLIEHUS K XUMHUHU KaK K BO3MOKHOM oOsiactu Oynyien
IIPAaKTHUYECKON JEATEIbHOCTH.

Oo6masn XapaKTEePUCTUKA yqeﬁﬂoro npeamMmerta.

B cooTtBeTcTBHU C d)e)lepanLHmM TroCcyaapCTBECHHBIM O6paSOBaTCJ'H)HBIM CTaHJapTOM OCHOBHOI'O
0611161"0 06pa3OBaHI/I$I ydamuecsa O0JDKHBI OBJIAACTh TAKUMH IMO3HABATCIbHBIMHA yq€6HBIMI/I
HeﬁCTBHHMH, KakK:

yMmeHue GpopmyarpoBaTh NpodIeMy U THIIOTE3Y,



CTaBUTh LCJIN U 3aaa4Ui, CTPOUTH IIJIaHBI JOCTHKCHUS ueneﬁ " pCIICHUA IMOCTABJICHHBIX 3a1a4,
MMPOBOAUTD 3KCIICPUMCHT U Ha €ro OCHOBC JICJIaTh BBIBOABI U YMO3AKIIFOYCHUA, IPCACTABIIATh UX
H OTCTauBaTh CBOIO TOYKY 3PpCHHUA.

Kpowme sToro, yuammuecs 101KHBI OBIAIETh PUEMaMHU, CBSI3aHHBIMU C ONPEICTICHUEM TTOHSITHI:
OTpaHUYMBATh UX, ONHCHIBATh, XapaKTEPU30BaTh U cpaBHUBATH. Ciie10BaTENIbHO, IPH U3y4YECHUHN
XUMHUH B OCHOBHOM IIKOJIE YJalluecs A0KHbBI OBIAJECTh YUeOHbIMU ACHCTBUIMM,
MO3BOJIAIOIIMMU UM JIOCTHYb JTUYHOCTHBIX, IPEIMETHBIX U METAIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

[Ipensaraemasi mporpamma 1o XMMHH PacKpbIBaeT BKJIaJl y4€OHOTO MpeAMETa B JOCTHKEHUE
1eseil OCHOBHOTO 0011ero 00pa3oBaHus M ONPEAEsieT BaKHEHIIINE COepPKATEIbHbBIC TMHUN
npeamera:

BEIIIECTBO , 3HAHUS O COCTABE M CTPOSHUH BEIIECTB, X BAKHEHIINX (PU3NICCKUX U XUMHYECKUX
CBOMCTBAx, OMOJIOTHYECKOM JIEHCTBHH;

XUMHUYCCKas PCAKIIHUA — 3HAHUA 00 YCIOBUX, B KOTOPBIX MMPOABJIAIOTCA XUMHYCCKUC CBOIMCTBa
BCIICCTB, crocobax YIIpaBJICHUA XUMHWYCCKUMHU IMPOLCCCaAMU,

IIPUMEHEHHE BELIECTB — 3HAHMSI U OMBIT MPAKTUYECKOM EATEIBHOCTH C BELIECTBAMU, KOTOPBIE
Hau0oJIee YacTo YIOTPEOIIAIOTCS B IOBCEIHEBHON XKU3HHU, IIUPOKO UCHOJIBb3YIOTCA B
IPOMBIIIJICHHOCTH, CEJIbCKOM X034HCTBE, Ha TPAHCIIOPTE;

A3BIK XUMUU — CHCTEMa BKHEUIUX MOHATHI XUMUHU U TEPMHUHOB, B KOTOPBIX OHU
OTHCHIBAIOTCS, HOMEHKIIATypa HEOPraHUYEeCKUX BEIIECTB, T. €. UX Ha3BaHUS (B TOM UUCIIE U
TPUBHUAJIbHBIE), XUMHUYECKHE (DOPMYIIBI U YPABHEHHUS, a TAKKE MIpaBHIIa epeBoja MHPOpMAIIIH C
€CTECTBEHHOTO A3bIKa Ha SI3bIK XUMHUU U OOPATHO.

[Tpu oTOOpe comeprkaHus, KOHKPETHIUPYIOIIETO MPOTPaAMMY, YIUTHIBAJIOCh, YTO TIEpe] OOIINUM
00pa3oBaHHEM HE CTOUT 3aj1aya Mpo(ecCuoHaTbHON MOATOTOBKH 00YJarOIINXCsl. DTO
OTIPENIeNTUIIO TIOCTPOCHHE Kypca KaK OOMIEKyIbTYPHOTO, HAlIPAaBICHHOTO, IPEXK I BCETO Ha
dbopMupOBaHUE U pa3BUTHE UHTEpECa K U3YUCHUIO XUMUU. YUTeHa OCHOBHAsE 0COOEHHOCTh
MOJIPOCTKOBOTO BO3pacTa — Hayajo Mepexojia OT JETCTBA K B3POCIOCTH, KOTOPBIi
XapaKTepU3YeTCs pa3BUTHEM MTO3HABATEIILHON Cephl.

Ha sTane ocHOBHOTO 00I1Iero cpeiHero o0pa3oBaHMsI IPOUCXOAUT BKIIOUEHHE 00yUYarOIUXCs B
IIPOEKTHYIO M HUCCIIEN0BATENBCKYIO IEATENBHOCTh, OCHOBY KOTOPOU COCTABIISAIOT TAKHUE
YHHUBEpCaIbHbIE yUeOHbIE IEHCTBUS, KaK YMEHHE BUIETh IPOOJIEMBI, CTAaBUThH BOIPOCHI,
KJIacCCU(UIIUPOBATh, HAOIIOAATh, IPOBOANUTD SKCIIEPUMEHT, JI€JaTh BHIBOABI M YMO3aKIIOUEHUS,
OOBSCHSATS, 10Ka3bIBaTh, 3AIMIIATH CBOU UJEH, AaBaTh onpeaeneHus noHsITusM. Croaa xe
OTHOCSTCS MPUEMBI, CXOJHBIE C ONIPEIEICHUEM ITOHATUI: ONIMCAHUE, XaPAKTEPUCTHKA,
pa3bsiCHEHuE, cpaBHEHHE, pa3ianueHue. @opMUpoBaHHE ITUX YHUBEPCAIbHBIX YU€OHBIX
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JIEUCTBUI HAUMHAETCA €11I€ B HAYaJIbHOM IIKOJIE, a B KypC€ XUMUU OCHOBHOM IIKOJIBI
MPOUCXOAUT UX Pa3BUTHE U COBEPIICHCTBOBAHUE. B CBSI3U ¢ 3TUM pe3epBHBIEC YaChl INIAHUPYETCS
UCTIOJIb30BaTh Ha (HOPMUPOBAHKE U PA3BUTHE YMEHUI MPOCKTHOM U MCCIIEI0BATEIbCKOM
JeATeTLHOCTH, YMEHHUE BHJICTh MPOOJIEMBI, JIeJIaTh BHIBOBI U YMO3aKIIOUCHHS.

MecTo npeamMera B yueOHOM IJIaHe

CoryacHO yTBEpXKJACHHOMY Y4eOHOMY IUIaHY IIKOJIBI HA U3yUEHHUE MPOIEICBTHYSCKOr0 Kypca
XMMHH B 7 —X Kjaccax oTBeJieH 1 yac B HeJelro, Bcero — 34 Jaca.

COIEPKAHUE OBYYEHUSA
I'nasa 1.[Ipenmet xumuu 1 MeTo bl €€ n3yuenus [Ipeamer xumuu. 3HaueHUE XUMUM B )KU3HU
COBPEMEHHOTO0 YesioBeKa. Tena u BeniecTBa. CBolicTBa BemlecTB. [I[puMeHeHne BelecTB Ha
OCHOBE MX CBOWCTB. SIBneHUs1, mpoucxoasiue ¢ Bemectsamu. Ousndeckue SBJICHUS U
XMMUYECKHE peaklnu. BemiecTBa, yuacTBYIOIIME B PEAKIIMU: UCXOJHBIE BEIIECTBA U MPOAYKThI
peakuuu. [Ipu3HaKu XUMUYECKUX PEAKLMI: U3MEHEHUE 1IBETA, BBINAJCHUE WM PACTBOPEHUE
0CaJiKa, BbIJIEJICHUE T'a3a, BbIICJICHHUE WU TOTJIOIIEHHE TEIJIOTHl U CBETA, MOSBJICHHUE 3a11axa.
HabGmronenue u sxcriepuMeHT B XxuMuu. M3yuenune njaMeHu CBeYd U CHUPTOBKU. [ umoresa u
BbIBOJI. OopMmiieHHE pe3yapTaToB dKcrepuMenTa. [IpakTuueckas padorta. 3HaKOMCTBO €
nabopatopHbIM o0opyaoBaHueM. [IpaBmia TeXHUKH 0€301aCHOCTH TpU paboTe B KaOWHETE
(mabopartopun) xumun. Jlemoncrpanuu. Buneodparments! u cnaiast «Eruner — poauna
xuMumn». KoJutekuus CTEKIITHHON XMMUYECKOU nocyabl. Komtekuns u3aenuii u3 aatoMUHUS U
ero cruiaBoB. [lonydeHue yriekuciaoro ra3a i ero B3auMoJICCTBUE C U3BECTKOBOM BOJIOM.
BzaumopeiicTBue pacTBOpa NUIIEBOM COJIBI C YKCYCHOM KUCIOTOW. B3aumMoaeicTeie pacTBOpoB
MEJHOI0 Kylopoca 1 HamaTtelpHoro crnupta. [lomkuranue mepctsHoit HuTH. JlaboparopHbie
ONbITHI. M3ydyeHne cTpoeHus miIaMeHu CBEYU U CIUPTOBKHU.

I'maBa 2. CTpoeHue BelecTB U UX arperatHbie cocTostHus CTpoeHue BemiecTB. bpoyHoBckoe
neuxenue. udoysus. Aromel. Monekynbl. OCHOBHBIE MOJIOKEHHSI aTOMHO-MOJIEKYIISIPHOTO
yuenus. Monsl. BemiecTBa MONEKyIIpHOTO U HEMOJIEKYIISIPHOTO CTPOCHUS. ATperaTHbie
cocrosiHus BemiecTs. ['a3bl. XKuakoctu. TBEpsie BemecTBa. B3anmMHbIe IEpex0Ibl MEXKIY
arperaTHbIMHM COCTOSIHUSIMH BEIIIECTBA: BO3TOHKA (CyONMMaIius) 1 aecyomumarius, KOHIeH CaIus
U UCTIapeHue, KpucTamnu3anus u miasneHue. lemoncrpanuu. uddysus nepmanranata Kanus B
Bojie. Cobupanue npudopa JJis MoTydeHus ra3a u MpoBepKa ero Ha TepMETUYHOCTh. Bo3ronka
CyXOTo JibJa, nojaa win Hadranuna. JlabopaTopusie onbiTel. HaGmonenre 3a OpoyHOBCKHM



JBIDKCHHUEM (IBIKEHUE YacCTHI] TyIu B Boje). [nddy3us koMmoHeHTOB Ae3010paHTa B
Bo3ayxe. Juddysus caxapa B Boje. ArperatHble COCTOSIHUS BOIBL.

I'naBa 3. CMecu BemiecTB, UX cocTaB YUncThIe BEIIECTBA M CMeCH. UNCTHIC BEIISCTBA M CMECH.
["'oMoreHHbIe U reTeporeHHbIe cMecH. ['a3000pasHeble, )xuakue u TBEpabie cMecH. ['a3oBbie
cMecu. Bo3nyx — npupoanas ra3zoBas cmech. CoctaB Bo3ayxa. O0bEMHAs 107151 KOMIIOHEHTA
ra3oBOM CMECH KaK OTHOIIEHHE 00BbEMa JaHHOTO Ta3a K 00meMy o0bEMy cmecu. Pacuérsl ¢
HCIIOJIb30BAaHUEM IOHATHS «00BEMHAS HOJISI KOMIIOHEHTa cMecH». MaccoBas 01
pacTBOpEHHOrO BellecTBa. [loHATHE 0 KOHIIEHTpalMK pacTBOpa. MaccoBas 107151 paCTBOPEHHOTO
BEIIIECTBA KaK OTHOILIIEHHE MAacChl pACTBOPEHHOIO BEIIECTBA K Macce pacTBopa. Pacuérel ¢
HCITOJIb30BAHUEM TTOHSATHS «MAcCcoBasi J0JIs pacCTBOPEHHOTO BemecTBay. [IpakTudeckas padora.
[IpuroToBieHue pacTBopa ¢ ONpeaeIEHHON MacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA.
Maccogas noss npumMecu. [ToHsTHe 0 TeXxHUYECKOM 00pasiie, 00 OCHOBHOM KOMITOHEHTE U O
npumecu. MaccoBast 1071 nmpuMecu. Pacd€Tsl ¢ HCMOJIb30BAHUEM MTOHATHSL «MacCOBas JOJIsI
npumecny. JleMoncTpamnuu. Paznmuyasie 00pasier Mpamopa. Koiekiius MUHEpaaIoB M TOPHBIX
nopo. BuneodparmeHnt no o6HapykeHUI0 00bEMHOM OTU KUCIOPOa B BO3AYXE.
BuneodparmeHTsI U cliaiipl MpaMOpHBIX apTedakToB. Koyutekius ObITOBBIX, KOHAUTEPCKUX U
MEAMIIMHCKUX cMeceil. OOpa3Ipl MEAUIIMHCKUX U THUIIEBBIX PACTBOPOB C YKA3aHUEM MacCOBOM
JI0JIM KOMIIOHEHTa. BueodparMeHTsI U claiapl U3ACIUNH U3 BEIIECTB 0COOOM YUCTOTHI.

I'naBa 4. dusnyeckue sBieHus B xumun HekoTopble criocoObl pa3zenenus cmecei. Pa3nenenue
cMecell Ha OCHOBE pa3inuuil B pu3nyeckux CBOMCTBaX UX KOMIIOHEHTOB. OTCTauBaHUE U
nekanrauus. LentpudyrupoBanue. GunbrpoBanue B 1a0opaTopuu, B ObITY U Ha IPOU3BOCTBE.
dunpTpoBaHue U GUIbTpAT. YCcTaHOBKA I (PUIBTPOBAHUS U IIpaBUia paboThl ¢ Hel. beIToBBIE
GWIBTPBI U1t BOABL. AfcopOuust. Y cTpoHCTBO NPOTUBOrasa. JMCTHILUISLNSA, MU TTEPETOHKA.
JuctunnupoBanHas Boja U e€ nosyuenue. Ileperonka nedru. Hedprenponyxrsl. [IpakTrueckas
pabota. BeIpaiiBanue KpUCTaIIOB COIM (AOMAIIHUM 3KkcriepuMeHT). [Ipaktudeckas paboTa.
Ouncrka noBapeHHoM conu. JleMoHcTpauuu. Pa3enenne cMecu MOpoIIKOB JKejle3a U Cephl.
OTtcrauBaHue U I€KaHTalMs U3BECTKOBOI'O MOJIOKA, I B3BECH Mena B Bojie. Pa3nenenue
BOJIHOM CMECH PAaCTUTEIBHOIO Macja ¢ IOMOIIbIO IeIUTENbHOM BOpoHKH. LleHTpudyruposanue
(na uenTpudyre UM ¢ momoliso Buaeodparmenta). Komnekius ciaidjoB OBITOBBIX U
IPOMBIIIIEHHBIX TPUOOPOB, B KOTOPBIX IPUMEHSETCS LIEHTPUPYTrupoBaHue. Y CTaHOBKA JJIsi
¢unbTpoBanus U €€ padora. Komnekuus ObITOBBIX QUIBTPOB. AZCOPOLINS KYKYPY3HBIMU
naJoYKaMu MapoB Maxydux BemiecTB. KoyseKkius nNoBsI30K U pecuupaTopoB. Y CTaHOBKA IS
NEPETOHKH JKUIKOCTEeH U e€ paboTa (MmonydeHre JUCTHIUIMPOBAaHHON Bobl). BuneopparmeHt
«PexTudukanroHHas KoJoHHA HedTenepepadbaThIBAIOLIETO 3aB0/Ia U cXeMa €€ YCTPOHCTBa.
Konnexuust «Hedts 1 HedrenpoaykTs». JlaboparopHbie onbIThl. DoTanus cepbl U3 CMECH C
PEYHBIM IIECKOM.

I'maBa 5. CocraB BemecTs.



Xumnueckue 3Haku U popMyibl XUMHUYECKHE 3JIEMEHTHI. BerecTBa MOIEKyISpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHMsI. XUMUYECKUIN HIEMEHT KaK OIPENCIEHHBIN BUJ aTOMOB.
XUMHUYECKHUE 3JIEMEHTBI B IIPUPOJIE. DINEMEHTHBIN COCTAB MJIAHETHI 3€MJIS U €€ Te0J0rMUEeCKUX
obomnouek. [IpocThie 1 c10XKHbBIE BenlecTBa. AJUIOTPONHS U aJUIOTPOITHBIE MOU(PUKAIIHH.
XUMHYECKUE 3HAKU U XUMUYECKHEe (GOpMYITbl. XUMHUYECKHUE CUMBOJIbI, UX TPOU3HOLICHHUE U
Ha3BaHUs. DTUMOJIOTHUECKUE Hayajla Ha3BaHUH XUMHUECKUX JIEMEHTOB. Tabmuia XuMHUYECKIX
snemeHnToB Jl. 1. MenpeneeBa u e€ cTpykTypa: nepuo/s! (00IbIIre U Majble) U TPYIIIIbI
(rmaBHBIE ¥ TOOOYHBIE TOATPYIIBI). OTAETBHBIE TPYIIIBI XUMHUYECKUX HJIEMEHTOB: IEIOYHBIC
METaJUIbl, TaJOTeHbI, 0JIarOpOAHbIE Ta3bl. XUMUUecKue GopMyItbl 1 (HOpMYIIbHBIE €TUHUIIBL.
Koadduuuents! u naaexcel. Mapopmanus, KOTOPYIO HECYT XUMUYECKUE CUMBOJIBI 1 (POPMYJIBL.
OTHOcHTEIbHBIE aTOMHAS M MOJIEKYJIsIpHast Maccbl. OTHOCUTENIbHAS aTOMHAs Macca Kak
BEJIMYMHA, [IOKA3bIBAIOIIAs, BO CKOJIBKO pa3 Macca aToMa JaHHOTO 3JeMEHTa 0OJIbIlie MacChl
aToMa Bozopoga. OTHOCUTENIbHAs MOJIEKYJIIpHAs Macca U €€ HaxoxxaeHue. Maccosast 10J1s
3JIEMEHTA B CJIOKHOM BellecTBe. [lononHuTenbHas nHGopManus, KOTOPYI0 HECYT XUMUYECKHE
dopmyinsl. JlemoHcTpauuu. BuneopparMeHTs! 1 ciaaipl «JIE€MEHTHBINH COCTaB Fe0JI0IHYECKUX
obosouek 3emsny». Annorponus kuciaopona. Moaenu (mapocrepaxueBbie 1 CTioapTa—
bpurne6a) Monexys pa3IMuHbIX IPOCTHIX U CIIOKHBIX BelecTB. Tabunia XuMHUECKUX
anemenToB JI. . MenneneeBa (KOpOTKOIEpHOAHBIN BapuaHT). [lopTpeTsl . 4. bepuenuyca u
. . Menpneneena.

I'nasa 6. [IpocTeie BemecTBa MeTasisbl.

Mertamibl: XUMUYECKUE 3IEMEHTBI U ITPOCThIE BELIECTBA. MeTalibl U CIUIaBbl B UCTOPUU
YyeNoBevecTBa: MEAHbBINH, OPOH30BBIN U JKEJIEe3HbIN BeKka. 3HaUeHNEe METaNIOB U ciuiaBoB. OO01iue
dbuznueckue cBoiictea MetaiioB. [IpencraBurenu meramios. XKenezo. TexHUUECKH YHUCTOE U
XUMHUYECKH YUCTOE keJe30. JKene30 — 0CHOBa COBPEMEHHOW MPOMBILIIIEHHOCTH U CEITbCKOTO
xo3daicTBa. CruiaBbl JKeJe3a: YyryHbl U ctaiu. llepenenbHblil U JIMTEHHBIN YyT'yHbI, UX 3HAaUCHHE.
VYriepoaucras v IerMpOBaHHAs CTaNM, UX 3HadeHue. [lonsaTue o 4€pHoi U NBETHOM
METaJULypruu. AMOMUHUN. VICTOpUs MPOMBILIIIEHHOTO MPOU3BOICTBA amtoMuHUS. [Ipumenenue
AIFOMUHMS Ha OCHOBE CBOMCTB. 30JI0TO. POJIb 30510Ta B UCTOPUH YEIOBEYECTBA. 30JI0TO —
METaJIJ1 FOBEIMPOB U 3TAJIOH MUPOBBIX JcHeT. [I[puMenenue 3010Ta Ha OcHOBE cBOKCTB. OJ10BO,
€ro CBOMCTBA U NMPUMEHEHHE. AJUIOTPOTHS OJI0Ba: cepoe U Oenoe 0510BO. «OIOBSIHHAS UyMay.
Hewmeramnmns. [Tonoxenue anemenToB-HemeTaiioB B Taosuie [. Y. MenneneeBa. biiaropogaasie
ra3pl. Ajutotponus kucinopoaa. CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB METANIOB M HEMETAJIJIOB.
[TpencraButenu HemeTanaoB. @ocdop u ero amorponHsie Mogupukannu. CpaBHEHHE CBONCTB
6enoro u kpacHoro ocdopa. Obnactu mpumenenus Gocdopa. Cepa u 001aCTH €€ MPUMEHEHHS.
VYrnepon, ero amioTponHsle MoaupuKanuy (aMas u rpaduT), UX CBOWCTBA U IPUMEHEHHUE.
A3orT, ero cBoiicTBa 1 npuMeHeHue. [lemoncrpanun. Konekuys MeTanioB U CIJIaBOB.
BuneodparmenTs! u cnaiapl «MeTamuibl U CIUIaBBI B ICTOPUU YesioBeuecTBay. Kommekius
«UyryHsl 1 ctanu». BuneodparMenTsl u cinaipl «XyA0KECTBEHHbIE U3JIENINSI U3 YyTyHA U
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cranuy. Komnekus u3aenuii u3 allfoMUHUS U €0 CIIaBOB. BumeodparMeHTsI U caiiapl
«30110T0 — MaTepHall IOBEIUPOB U MUPOBBIE IeHbIW». Komekuus u3aenuii u3 oosa.
Buneodparment «llasauey. Konnekiys HeMeTaIIOB — MPOCTHIX BenlecTB. BumeopparmeHT
i cnaiin «Kucimopoa — BemecTBo ropeHus U nabixanusy. [lomydenue 6emoro gochopa u
U3y4eHHE ero cBOMCTB. BuaeopparMeHnTs! u crnaiinsl «AsutoTponus yriepoaa». Moaenu
KPUCTANTHYECKUX PEeIETOK anMasa u rpadura. Komnekius « AKTUBUPOBAHHBIN yroib U 001acTH
ero npuMeHeHus». ['operne cepsol 1 Gochopa. JlaboparopHbie OnbITE. O3HAKOMIICHHE C
KOJUIEKIMEH METAJUIOB U CIIaBOB. O3HAKOMIJIEHUE C KOJUIEKIIUEH HEMETAILIOB.

I'maBa 7. Ci10)KHEBIE BeIlleCTBa

Banentrocts. BajleHTHOCTh KaK CBOMCTBO aTOMOB OJJHOT'0 XMMHUYECKOTO 3JIEMEHTA COCIUHITHCS
CO CTPOTO ONPEICAEHHBIM YUCIIOM aTOMOB JPYrOro XMMHUECKOTO 3JIEMEHTA. DJIEMEHTHI C
MOCTOSTHHOM 1 TIEPEMEHHOU BaJICHTHOCTHI0. BBIBOI (hOpPMYITBI COSTMHEHHMS 110 BAJICHTHOCTH.
HasBanue coennnenus no BaneHTHOCTU. OKkeuabl. Okcuabl U cnocod oOpa3oBaHMs UX HA3BaHUU.
OKcubl MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTpoeHus. Posb okcuoB B ipupoe.
[Tapuukosslit 3 dexr. [IpeacraBurenu okcuaos. Bona, yrinekucislii ra3, okeng kpemausi(1V),
ux cBoiicTBa U npuMmeHeHue. Kuciaorel. Kucnotsl, ux coctaB u kinaccudukanus. Kuciorsr
opraHnueckre u Heopranudeckue. Muaukaropsl. Tabmuna pactBopumoctr. CosiHast U cepHas
KHCJIOTBI, UX CBOMCTBA U puMeHeHue. OcHoBanusi. OCHOBaHUS, UX COCTAB M HA3BAHMSI.
['unpokcorpynma. OcHOBaHMS pacTBOpUMBIE (IIET0YM) U HepacTBOpUMbIE. MI3MeHeHne okpacku
WHJIUKATOPOB B LIEJTOYHOU cpene. ['uapokcuipl HaTpus, Kajaus U Kajablys, UX CBOMCTBA U
npumeHenue. Coynu. CoyM, UX COCTaB M Ha3BaHUs. PacTBOpUMOCTH coJieil B Bojie. XJI0pHI
HaTpHs U KapOOHAT KaJIbIIMs, KX CBOMCTBA U MpuMeHeHune. Kiaccudukanys HeopraHuaeckux
BemecTB. BemecTBa, ux kinaccudukanus u MEHOrooopasue. IIpocTeie BemecTBa: METauIbl 1
HeMmeTauibl. CII0KHBIE BEIIECTBA: OKCUIbI, OCHOBaHUS, KUCIOTHI, CONU. JleMoHCcTpauu.
Konnekuus okcunoB. ["amenue n3Bectu. Bozronka «cyxoro jipa». Komnekius ocHOBaHMil.
Komneknus kucnoT. U3MeHeHne OKpacky MHAUKATOPOB B IIEJIOYHON M KUCIOTHOM cpeaax.
[TpaBuiio pazbaBieHus cepHOii KUCIOThl. OOyriIrBaHNEe OPraHUYECKUX BEIIECTB U MAaTEPUAJIOB
cepHoit kucnoToii. Tabmuia pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U coJield B Bojie. Komnekius
coneit. JJaboparopusie onbIThl. [Iponyckanue BIABIXa€MOTO BO3AyXa Yepe3 H3BECTKOBYIO BOY.
UccnenoBanue pacTBOPOB KUCIOT MHAUKATOpaMu. VcciaenoBanne pacTBOPOB IIEIOYEN
WHIUKATOpaMHu.

INVIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUA INIPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JInuHOCTHBIE
B [IEHHOCTHO-OPUEHTAIIMOHHOUN cepe — UyBCTBO TOPAOCTH 32 POCCUNUCKYIO XUMHUUECKYIO
HayKy, TYMaHHU3M, OTHOLIEHUE K TPYAY, LIEIEYyCTPEMIIEHHOCTb;
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dhopMHUpOBaHKE IIEHHOCTH 3I0POBOTO M 0€30MMacCHOT0 00pasa KU3HU; YCBOCHUE TIPABHUIT
WHAUBUAYAJIBHOT'O U KOJIJICKTUBHOI'O 6€3OHaCHOFO IIOBC€ACHUA B QPCSBLIqaﬁHBIX CUTYyaluAdXx,
YIPOXKAIONIUX KHU3HH U 3JI0POBBIO JIIOJICH;

B TPYJI0BO# cpepe — rOTOBHOCTH K OCO3HAHHOMY BHIOOpY AaiibHEHIIEH 00pa3oBaTenbHOM
TPaeKTOPHH;

B [I03HABATEJIbHOMN (KOTHUTHUBHON, MHTEIJUIEKTYaIbHON) cepe — yMEHUE yNpaBisaTh CBOEH
[I03HABATEJILHON J1€ATEIbHOCTBIO.

(dbopMHpOBaHKE OCHOB HKOJIOTHYECKOH KYJIBTYphl, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIIUICHUS, PA3BUTHE OIIBITA YKOJIOTHYECKH OPHEHTUPOBAHHOMN pedIIeKCUBHO-
OLICHOYHOM M NPAKTUYECKOU Jesi- TEJIbHOCTHU B )KMU3HEHHBIX CUTYALHAX;

MeTanpenMeTnble

YMEHHUE CAMOCTOSITEIILHO OIPEAEIIATH eI CBOET0 00y4eHUs], CTaBUTh U (POPMYIUPOBATH JUIS
ce0st HOBbIE 3a/1a4M B Y4€0€ U IIO3HABATEIbHOM e TEIIbHOCTH, Pa3BUBATh MOTUBBI U UHTEPECHI
CBOEH M03HABATENbHON JAESITEIbHOCTH; YMEHUE CAMOCTOSITENILHO TJIAHUPOBATh IIyTU
JOCTHDKEHUS 1IeJIeH, B TOM YHUCIIE allbTepHATHBHBIE, OCO3HAHHO BHIOMpATh Hanboee

3¢ (deKTUBHBIE CTIOCOOBI pellIeHUs Y4eOHbIX U IO3HABATENbHBIX 3a/1a4;

YMEHHUE COOTHOCUTD CBOU JCHCTBUSA C IJITAHUPYEMBIMU PE3YJIbTATAMU, OCYIIECTBISITH KOHTPOJIb
CBOCH JIEATEIILHOCTH B MPOIIECCe JOCTHKEHUS Pe3yNbTaTa, ONPeaessiTh CIOCOObI TEHCTBUN B
paMKax MpeasioKeHHBIX YCIOBHM U TpeOOBaHM, KOPPEKTUPOBATh CBOU JICUCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYyallUEH;

YMEHHE OLICHUBATh PABUILHOCTh BHINOJIHEHUS yU€OHOU 3a/1a4k, COOCTBEHHbIE BO3MOXHOCTHU
e€ pelleHusl; BIaJIECHUE OCHOBAaMH CAaMOKOHTPOJISL, CAMOOLIEHKH, IPUHATHUS PELICHUH U
OCYILIECTBJICHUS] OCO3HAHHOT'O BbIOOpA B yueO- HOW 1 O3HABATEIbHOM 1A TEIbHOCTH; YMEHUE
ONpeAeNsiTh IOHATHS, co3/aBaTh 00001IeHNs, yCTaHABIMBATH AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOATEIBLHO BHIOMPATh OCHOBAHUS M KPUTEPHUHU JUIs KiIaccu(UKaIuH,
YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBA3H, CTPOUTD JIOTHUECKOE PACCYXKICHHE,
YMO3aK/II04eHre (MHIYKTUBHOE, IETYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BbIBOIBL;

YMCHHUEC CO3AaBaTh, IPUMCHATL U HpeO6pa3OBHBaTB 3HAaKHN U CUMBOJIbI, MOACIN U CXCMbI IJIA1
PCIICHUA y‘-I€6HBIX 1 ITO3HaBaTCJIbHBIX 3a1a4,

YMEHHE OpraHU30BbIBaTh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIBHOCTh C YUUTEIEM U
CBEPCTHHUKaMHM; pab0oTaTh MHIMBUYaJIbHO U B TPYIIIE: HAXOIUTh O0Ilee pelIeHNe U pa3peliaTh
KOH(QJIMKTB Ha OCHOBE COIJIACOBAHUSAIO3UIIMHI U Y4€Ta HHTEPECOB; POPMYIHPOBATh,
apryMEHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE; YMEHUE OCO3HAHHO UCIIOIb30BATh PEUYEBBIC
CpelCcTBa B COOTBETCTBUHU C 3a7a4eii KOMMYHMKALUU JUISl BBIPAXKEHUSL CBOUX YYBCTB, MBICIIEH U
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NoTpeOHOCTEH; MIIAHUPOBAHUS U PETYIISLIUN CBOEH EATEIbHOCTH; BJIZICHUE YCTHON U
NUCHbMEHHOW PEeYbl0, MOHOJIOTHYECKON KOHTEKCTHOH peubto; (HOpMUPOBAHHE U pa3BUTHE
KOMIIETEHTHOCTH B OOJIACTH UCIOJIB30BAHUS HHPOPMAITHOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHH; (HPOPMUPOBAHHE U PA3BUTHE SKOJIOTUUYECKOTO MBIIUICHUS, YMEHHE IPUMEHSTD €ro B
MO03HABATEIbHOM, KOMMYHHKATHBHOM, COLIMATBHOM MPAKTHUKE U MPO(PECCHOHATBHOM
OpHUEHTALINH.

IIpenmerHbIe
B no3naBarenbHOI chepe: qaBath onpeneneHus H3y4eHHbBIX TOHATHIA: «XUMHUYECKUI 2JI€MEHTY,

«aToOM», KMOH», «KMOJICKYJIa», «KIIPOCTHIC U CIIOKHBIC BEIICCTBA», «BCIICCTBO», «KXUMHUYCCKAA
q)OpMy.]Ia», «OTHOCHUTCJIbHAA aTOMHAA MaccCa», KOTHOCUTCIIbHAA MOJICKYJIApHAA MacCa»,
«BAJICHTHOCTB», KCTCIICHb OKUCIICHUA), KKPUCTAIIIMYECKasd PCIICTKA», KOKCUABID», KKHUCJIOTBI»,
«OCHOBAHUA», KCOJIN», ((aM(i)OTepHOCTB», CMHIHUKATOP», ((HepI/IOI[I/ILIeCKI/Iﬁ 3aKO0H»,
«IIE€pruoaANYCCKas Ta6J'II/II_[a>>, «HU30TOIBD», «XUMHUYCCKAA CBA3b», «QJICKTPOOTPULATCIBHOCTD,
XHUMHYECKasd pC€aKusi», «KXUMHUUYCCKOC YPaBHCHHUEY, «I'CHCTHYECKAA CBA3b), KOKHCIICHHUCY,
«BOCCTAHOBJICHUCY, «QJICKTPOJIUTHUYCCKAA AUCCOLIMAlUA», KCKOPOCTh XUMHYCCKOH pCaKumn»;

OnmucaTb JEMOHCTPALIMOHHBIC U CAMOCTOATCIIBHO IMTPOBCACHHLIC XUMHUUYCCKUC DKCIICPUMCHTEI,
OIMMCBIBATH U pa3jindyaTb U3YYCHHBIC KJIACChl HCOPraHUYICCKHUX COGHHHGHHﬁ, IMPOCTBIC U CIIOKHBIC
BCIICCTBA, XUMHUUYCCKUC PCAKIIUU, KJ'IaCCI/I(bI/II_II/IpOBaTB HU3YYCHHBIC 00BEKTHI U SIBJICHUA,

ACJIaTh BbIBOAbI 1 YMO3AKJIIFOUCHUS U3 Ha6J'IIo,Z[eHPII>i, HN3YUCHHBIX XUMHUYCCKUX
SaKOHOMepHOCTeﬁ, IIPOIrHO3UPOBATH CBOMCTBa HCU3YUCHHBIX BCHICCTB I10 aHAJIO'UH CO
CBOMCTBaAMM HN3YUCHHBIX; CTPYKTYPHUPOBATH HSy‘IGHHLIfI MaTepurall U XUMHUYCCKYIO I/IH(i)OpMaI_II/II-O,
MOJIYYCHHYIO U3 APYTIUX UCTOYHHUKOB; MOJACIIMPOBATE CTPOCHHUEC ATOMOB 3JICMCHTOB 1-3
NnepruoaoB, CTPOCHUE NPOCTHIX MOJICKYII;

B 1IeHHOCTHO — OpHEHTAITMOHHOH cepe: aHATU3UPOBAThH M OIICHUBATH ITOCIICICTBUS JIIS
OKPY>KaloIeH cpeibl OBITOBOM U MTPOU3BOICTBEHHOM JCSITEIIBHOCTH YEJIOBEKA, CBI3AHHOM C
nepepaboTKOH BEIIECTB;

B tpynoBoii cepe: npoBOIUTE XUMUYECKUH IKCTIEPUMEHT;

B C(bepe 0e30ImacHOCTH KU3HCACATCIIBHOCTH: OKA3bIBATH IICPBYIO ITOMOIIB IIPHU OTPABJICHUAX,
0JKOTrax U APpYyrux TpaBMax, CBA3aHHBIX C BCUICCTBAMU U J'Ia60paT0pHBIM O60py,[[OBaHI/IeM.
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TEMATHYECKOE INTAHUPOBAHHUE

KosmuecTBo yacos JJIeKTPOHHBIE
Ne = HaumenoBanmue
Kourponnr  Ilpakruyec  (uupposbie)
n/ pa3esioB U TeM
Bcero | HbIe KHe oOpa3oBaTejibHbIE
n NMPoOrpaMmblI
padoThbI padoThI pecypcbl
Ipeamer XuMuu 1 bubmuoreka [JOK
1 MECTOMBI €C 4 1 https://m.edsoo.ru/7f41
HN3YUCHUA 837¢c
Ctpoenue
BELECTB | HX bubmuoreka [JOK
2 arperaTHbie 2 https://m.edsoo.ru/7f41
COCTOSIHHS 837c
CMecH BeIIeCTB, bu6mmoreka [JOK
3 UX COCTaB 5 1 https://m.edsoo.ru/7f41
837c
DU3HYECKIe bubmuoreka [JOK
4 SBITCHYS B XHMUH 3 2 https://m.edsoo.ru/7f41
837c
CocTaB BeIecTs. Bu6nuorexa LIOK
5 Xumuueckue 5 1 https://m.edsoo.ru/7f41
3HAaKU U POpMyIIBI 837¢c
TIpocThie bubmuoreka [JOK
6 BEIIeCTBA 4 https://m.edsoo.ru/7f41
837c
CI105KHBIC bu6mmoreka [IOK
7 BEIICCTBA 11 1 https://m.edsoo.ru/7f41
837c
Htoro 34 2

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

Ne KoanuyecTBO 4acoB 1 JJIeKTPOHHbIE
ara
KonTpo IIpakTu uudgposbie
Tema ypoka usyue
n/ Bcero  JbHbIE YyecKue st oOpa3oBaTe/IbHbIE
1L padoThbI padoThbI pecypcbl
bu6mmoreka [IOK
1 Hpemver xumun 1 https://m.edsoo.ru/ff
0d210c
SlBnenus, mpo- bubmuorexa [JOK
2 HCXOAIIHE C 1 https://m.edsoo.ru/ff
BCIICCTBaMu 0d227e
HaGmonenue n Bu6nnoreka [LIOK
3  OKCICpUMCHT B 1 https://m.edsoo.ru/ff
XUMHUH 0d23dc
[IpakTnueckas
pabota Nel
«3HaKOMCTBO C Bu6morexa LIOK
4 11ab0PaTOPHBIM 1 1 https://m.edsoo.ru/ff
00opynoBaHuEM. 0d26ca
[TpaBuna TeXHUKH
0€30IMacHOCTH»
Crpoenie . bu6mmoreka [IOK
5  Bemects https://m.edsoo.ru/ff
0d28c8
ArperarHble bubmuorexa [JOK
6 COCTOAHUA 1 https://m.edsoo.ru/ff
BCIIICCTB 0d2a6c¢
YucTele BemecTBa bu6mmoreka [IOK
7 U CMecH 1 https://m.edsoo.ru/ff
0d2be8
I"a3oBEBIE cMecH bu6nmoreka [JOK
8 1 https://m.edsoo.ru/ff
0d2a6c
9 MaccoBas 107 1 bu6nmoreka [JOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

pacTBOpEHHOTO https://m.edsoo.ru/ff

BEIIEeCTBA 0d2d50

IIpakTrueckas

pabota Ne 2

«[Ipurorosienue

pacTBopa ¢ bubmuorexa [JOK
10 OnpeIeIEHHOM https://m.edsoo.ru/ff

MacCOBOM JoJIen 0d2eae

PacTBOPEHHOTO

BEIIICCTBAY

MaccoBas noins bubmumorexa [IOK
11  npumeceit https://m.edsoo.ru/ff

0d323c

Hexoropsie

CIIOCOOEI bubmuorexa [JOK
12 pasieeHust https://m.edsoo.ru/ff

cMecei 0d350c

Juctunnsamnus,

WM TIEPETOHKA.

IIpakTnueckas

pabora Ne 3 bubnunoreka [JOK
13 «Beipamusanue https://m.edsoo.ru/ff

KPUCTAIIJIOB 045230

COJIN»

(momanrHu

9KCHEPUMEHT)

IIpakTrueckas

paGota Ne 4 bu6nmoreka [JOK
14 «Ouucrxa https://m.edsoo.ru/ff

HIOBapeHHOH oM 0d37fa

XumMuueckue bu6mmoreka [IOK
15  3JeMEeHTHI https://m.edsoo.ru/ff

0d3al6

16 Xumieckie bubnnoreka [JOK

3gaku. Tabauma
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

XUMHUYECKHX https://m.edsoo.ru/ff

snementoB /1. U. 0d3b88

Menpeneena

XuMHUYECKHE

bopmyIbL.

OTHOCHUTENBHBIE brbmorexa [IOK
17 aromuas u https://m.edsoo.ru/ff

MOJICKYJIIpHas 0d5708

MaccChl

[ToBTOpeHue n

00001eHne

— bu6mmoreka [IOK
18 TMoxroroka K https://m.edsoo.ru/ff

KOHTPOJLHOM 0d3f34

pabore

Kontponbnas

pabota Ne 1

«Hucrere bubmmoreka [IOK
19  Bellecisan https://m.edsoo.ru/ff

cMecH. 0d40c4

XumMmuyeckas

CHUMBOJIUKA)

Mertaiuib bu6mmoreka [IOK
20 https://m.edsoo.ru/ff

0d4290

[IpencraBurenn

METaIoB (YpoK bubmuorexa [JOK
21 yuenmueckas https://m.edsoo.ru/ff

KOH(EPEHITHS) 0d448e

Hewmeramnis bu6mmoreka [IOK
22 https://m.edsoo.ru/ff

0d4614

93 Hpencrasurenu bubmuorexa [JOK

freMetaion https://m.edsoo.ru/ff

(Ypox — yHe-
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https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

HUYECKas 0d497a
KOH(epeHIws)
BanenTHocTs bubmuoreka [JOK
24 https://m.edsoo.ru/ff
0d4790
OKcubl bubmuoreka [JOK
25 https://m.edsoo.ru/ff
0d4cda
[IpencraBurenu
OKCHIIOB (YPOK — bubnmoreka [JOK
26 yyenmueckas https://m.edsoo.ru/ff
KOH(EPEHIHs) 0d4ae?
Kucnotsr bubmuorexa [JOK
27 https://m.edsoo.ru/ff
0d4ddo
IIpencraBurenu
KHCITOT (YPOK — bubmmoreka [JOK
28 yIeHHYeCKas https://m.edsoo.ru/ff
KOH(epeHIIHs) 0d4ddo
OcHoBauws. bubmuoreka [JOK
29  llpeacrasurenu https://m.edsoo.ru/ff
OCHOBaHUH 0d50d2
Comnu bubmuoreka [JOK
30 https://m.edsoo.ru/ff
0d4ddo
[IpencraBurenn
coreit (YpoK — bubnnoreka [JOK
31 yyenmueckas https://m.edsoo.ru/ff
KOH(pepeH1Hs) 0d4f42
Kiaccudukarms bubmuorexa [JOK
32 | HCOPTraHHYCCKHX https://m.edsoo.ru/ff
BCIICCTB 0d542e
33  KontpoibHas bubnuoreka [IOK
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

pabota Ne 2 https://m.edsoo.ru/ff
«OcHOBHBIE 0d55a0

KJ1aCChI
HEOPraHUYECKUX
COCIUHCHUID

Ananmms

KOHTPOJIBHOU
paboTHI. bubnmoreka [JOK

[oxBeneHue 1 https://m.edsoo.ru/ff

UTOTOB y4eOHOTO 0d5708
roza

34

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34 2 4

YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSA3ATEJIbHBIE VUEBHBIE MATEPUAJIBI JIJISI VYEHUKA

METOANUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA
1. Xumus B Tabnunax 8 — 11 knaccel. CnpaBounoe nocodue. ABTop — cocraBurens A. E.
Haconoga 10 — e uznanue, crepeoruntoe. Jpoda, Mocksa HUPPOBBIE

OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
16



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

7.

1. Poccuiickas saekTpoHHas 1mkoa. - https://resh.edu.ru/
2. "Anxumuk" - http:/alhimik.ru

3. Kypnan «Xumus u xxu3sby - https://hij.ru/

4.
5
6

ITox6opka auteparypsl mo xumuu - http://c-books.narod.ru/

. Kypuan " 1 centsops" - https://1sept.ru/
. Uudoypox - https://iu.ru/video-lessons

COopHHK cTaTel 0 XMMUYECKHUX 3JIEMEHTaX, HIUTIOCTPHUPOBAHHBIN ONMHMCAaHUEM

sKcrepuMeHTOoB. -http://www.periodictable.ru
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