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HHOACHUTEJIbHAS 3AIINCKA

[Iporpamma yueOHOTO mpenMeTa MO XUMHUU s 7 KIACCOB COCTaBlIEHA HA OCHOBE
®denepalibHOTO TOCYIAPCTBEHHOT0 00pa30BaTeNIbHOTO CTaH1apTa OCHOBHOI'O 00111ero o0pa3zoBaHus,
nporpammebl o xumun O. C. Nabpuensua (O. C. Tabpuensa, U. B. Akcénosa, 1. I'. Octpoymon
«IIpumepHas nmporpamMmma Kypca xuMuu Juisi 7 kmaccay — M. : TIpocBemenue, 2021). a Takke Ha
OCHOBe (efepanbHON pabodell MpPOrpaMMbl BOCIIUTAHUS M C YYETOM KOHIICTIIIMH IPETIOJaBaHUs
y4aeOHOro npeameTa «XuMHus» B 00pa3oBaTeIbHbIX opranu3aiusx Poccuiickoit denepanun.

OOHOBIIEHHE LIKOJBHOIO OOpa30BaHMs, B TOM YHCJIE XMMHMYECKOIO, HAIIPABICHO Ha CO3/JaHUE
ONITUMAJILHBIX YCIOBUH I YIOBJIETBOPEHUS MOTPEOHOCTEN KaXKIOT0 YUEHUKA, 11 POPMUPOBAHUS
€ro BCECTOPOHHET0 MHTEpeca, I pa3BUTUSA 4YEJIOBEKAa C HOBBIM YPOBHEM CO3HAHMS, AKTUBHO
YUYacTBYIOLIETO B IPe0Opa30BaHUU MHUpaA, CIOCOOHOTO K CAMOOLIEHKE M KPUTHUECKOMY MBIIIIICHHUIO.
Conepxanue Kypca XMMUM Kak ydeOHOro mpeamera (GopMUpYETCs, MCXOAS M3 OOIMX Ieeit
00pa30oBaHMs, BOCIUTAHUS U PA3BUTHUS JTMUYHOCTH, BKIFOYAIOLINX (POPMUPOBAaHUE HAYUHBIX B3IJIS/10B
Ha TPUPOAY U OOIIECTBO, LIEHHOCTHBIX COIMAIbHO-3HAUUMBIX OPHUEHTAINH, PUBUTHE TYMaHHBIX
B3TJISZI0B HA OKPYKAIOILYIO AEHCTBUTEIBHOCTD.

XuMUYecKue 3HaHUS HEOOXOAUMBI KKJOMY YEJIOBEKY, OHH ONPEACIISAIOT palluOHAIBHOE MTOBEICHNE
YelIOBEKa B OKPY)KAMOIIEH cpejie, HeOOXOIMMBI B MOBCEJIHEBHON KM3HH. [ JTaBHOU mpoOiemoi B
MpernoaBaHN XUMHH SBIISIETCS MEPErpyKEHHOCTh Kypca OCHOBHOM IIKOJBL. PemuTs 3Ty pobiemy
MOXHO C TIOMOIIBIO TIPOTEAEBTUYECKOr0 Kypca. HeoOXOoaMMOCTh €ro BBEICHHUS BBI3BaHA
HECKOJIbKUMU PUYUHAMMU:

e CJI0KHOCTBIO IPOrPaMMHOI'0 MaTepUaa;
e COKpAIllEeHHEM KOJIMYECTBA yUEOHBIX YACOB;
e YMEHBIICHUE KOJMYECTBA XUMHUYECKOTO IKCIIEPUMEHTA Ha YPOKaX;

e HMCKaXCHHUEM 3HAHMU IIKOJIbHUKOB, IMMOYCPIHYTHIX U3 CPCACTB MacCoOBOM HH(bOpMaL[I/II/I enie
A0 3HAKOMCTBA C MMPEAMCTOM «XHUMHS.

Peanuzanus npenmera cmocoOCTBYeT MOBBIIIEHUIO MOTHBALIMH U MTO3HABATEIbHON aKTUBHOCTH
YUaIIUXCsl TIPU U3yYSHUH OCHOBHOTO Kypca XxuMmuH. [IporneneBTniaecknii Kypc XUMHHU XOTSI © HOCHT
OOIIEKYJIbTYpHBIN XapaKTep U HE CTABUT 3a/ady NpOoQPecCHOHATbHON MOATOTOBKU 00y4aroImuxcs,
TE€M HEe MEHEee M03BOJISIET UM ONPENEIIUTHCS ¢ BEIOOpOM npoduiist 00ydeHus B crapiie mikose. Jis
JOCTH)KEHUST 00pa30BaTENIbHBIX PE3yJIbTaTOB HAa OCHOBE CHUCTEMHO-IESATEIBHOCTHOIO IOAXOJa,
KOTOPBIA SIBIIETCS OAHUM M3 OCHOBHBIX MexaHu3moB peanmm3aiuu DPI'OC 00O, MoxHO
HCIOJIb30BaTh TEXHOJIOTHUIO JiesTesibHOCTHOrO MeTosa (T[IM) — nenarorndeckuii MHCTpyMeHTapui
YUUTENs], CIIOCOOCTBYIOIIMM BKIIOYEHHIO YUAIlUXCS B YUEOHYIO J1€ATEIbHOCTh HA OCHOBE METOJa
pedIiekCuBHON caMOOpTraHu3aluK [l YCBOSHUS INTyOOKHMX M MPOYHBIX 3HAHUH MO MPEIMETY.

Henb yueOHOro mpeamera

dopMHUpPOBAHUE Yy YYAIIUXCA YMEHHS BHUACTh M TOHUMATh IIEHHOCTh OOpa30BaHUS,
3HAYUMOCTh XUMUYECKOTO 3HAHUS JIJISl KOKJOTO YEeJIOBEKa HE3aBHCHMO OT €ro MpogeCCHOHATBHON
NeSTeTbHOCTH; YMEHUS pa3indaTh (pakThl U OLIEHKH, CPABHUBATH OLIEHOYHBIC BBIBOJBI, BUJIETh UX
CBSI3b C KPUTEPHUSMH OLEHOK U CBSI3b KPHUTEPHEB C OIPENCICHHOW CHUCTEMOW IIEHHOCTEH,
dhopmynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO IMO3HITHIO;

®opmupoBaHUe y 00y4aroImuXcs LEIOCTHOTO MPEICTABICHUS O MUPE U POJIM XUMHH B CO3AAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHUPA; YMEHHUS OOBACHATH OOBEKTHI U IPOLECCHI
OKPY’KaroIlled JENCTBUTEIBHOCTH — IPUPOAHON, COMAIBHON, KYJIBbTYPHOM, TEXHUYECKON CPEJIbI,
UCTOJB3Ys UL 3TOT0 XUMHUYECKUE 3HaHUS; MpUoOpeTeHrne 00yJyaromuMKCs OIbITa pa3HOOOpa3HOM
NeSITeIbHOCTH, TIO3HAHMSI U CaMOIIO3HAHUS; KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHTHOCTEH),
UMEIOIIMX YHHBEpPCAIIbHOE 3HAYEHME JUIs Pa3IMYHbIX BHUJOB JEATEIBHOCTH: pEIIeHUs MpoOieM,
MPUHATHS pellleHul, Moucka, aHaln3a U 00paboTku MH(POpMalMy, KOMMYHUKAaTUBHBIX HAaBBIKOB,
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HABBIKOB U3MEPEHHM, COTpyIHUYECTBA, 0€30MacCHOr0 OOpaIIeHUs C BEIECTBAaMH B MOBCEIHEBHOMN

KU3ZHHU.
3anauyu y4eOHOIro npeamera
O6pazoBarenbHble:
(bOpMI/IpOBaHI/Ie CHUCTEMBI XMMHUYECKHUX 3HAHUN KaK KOMIIOHEHTA GCTGCTBCHHOHay‘IHOf'I KapTUHBI
MHUpA;
PazBuBaromue:

pa3BUTHE TMYHOCTH O0YYAIOIINXCSl, UX HHTEIUICKTYaJIbHOE U HPABCTBEHHOE COBEPIIICHCTBOBAHUE,
(dbopMHUpOBaHKE Y HUX TYMAHUCTHYECKUX OTHOIICHUHA U 3KOJIOTUYECKH LEIecO00pa3HOro
MOBE/ICHUS B OBITY U B TPYIOBOH JCSITEIBHOCTH;

BocnurarenbHele:
-popmMupoBaHre yMeHUI 6€30MMacHOTO OOPAIICHHSI C BEIIECTBAMH, UCIIOJIE3YEMBbIMH B
MIOBCETHEBHOM KHM3HU; BBIPAOOTKA MOHUMAHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHU XUMUH, A
TaKke (HOPMUPOBAHHE OTHOIICHHS K XMMUHU KaK K BO3MOXHOM 00s1acTH OyayIel mpakTHIeCKOM
JEATEILHOCTH.

O6man XapaKTCPUCTHKA yqeﬁnoro npeamMmera.

B cootBercTBUM C CDCI[epaJ'ILHLIM ToCy1apCTBCHHBIM O6paSOBaTeJIBHBIM CTaHIapTOM
OCHOBHOTO O6HI€FO O6pa30BaHI/I$[ yqyamuecsa MJOJDKHBI OBJIAACTh TAaKWMMH IMO3HABATCJIbHBIMU
y‘{e6HBIMI/I rZ[é‘,I\/’ICTBI/IHMI/I, KakK:

- yMeHue GopMyJIupoBaTh NpoOIeMy U TUIIOTE3Y,

- CTaBUTH LCJIM U 3aJla4r, CTPOUTH IIJIaHbI JOCTUKCHUA ueneﬁ " pCIICHUA MMOCTABJICHHLBIX 3a1a4, -
MMPOBOAUTDL 3KCIICPUMCHT U HA €0 OCHOBC JCJIaTh BbIBOAbI U YMO3AKIIOYCHUS, IPCACTABIIATL UX U
OTCTanMBAaTL CBOXO TOYKY 3PCHUA.

Kpome storo, ywammecss MOJDKHBI OBIAACTh MPUEMaMHU, CBSI3AHHBIMH C OIpPEIeIICHUEM
MOHATHI: OTpaHUYMBATh UX, OMUCHIBATh, XapaKTepPU30BaTh U CpaBHHBaTh. ClenoBaTeNbHO, MPU
M3y4YeHUH XHUMHU B OCHOBHOHM IIIKOJIE yYalluecs JODKHBI OBJIAJE€Th YYCOHBIMU JCHCTBUAMH,
MO3BOJISIIOIIMMUA MM JOCTHYb JIMYHOCTHBIX, MPEIMETHBIX M METampeIMEeTHBIX 00pa3oBaTelbHbIX
pe3yJIbTaToB.

[Ipennaraemas mporpaMma Mo XUMHH PACKPHIBAET BKJIAJl y4eOHOTO MpeaMeTa B JOCTUKCHHE
1ene OCHOBHOTO OOLIEro oOpa3oBaHMsS U ONpeeNseT BaKHEHIIne coJep)KaTeslbHbIE JIMHUU
npeaMeTa:

BEIIECTBO , 3HAHUSI O COCTaBE M CTPOCHHUU BEIIECTB, X BAKHEUIINX (PUIUUECKUX U XUMHUYECKHUX
CBOMCTBaX, OMOJIOTHYECKOM JEHUCTBUMU;

XUMHUYCCKad pCaKlUusAd — 3HAHUSA 00 YCIOBHUAX, B KOTOPBIX HPOABIIAOTCA XUMHUYCCKUC CBOMCTBaA
BCIICCTB, croco0ax YIIpaBJICHUA XUMHYCCKUMU MTPOLECCAMMU,

MIPUMEHEHHUE BEIIECTB — 3HAHUS W OIBIT MPAKTHYECKOW JEATETHLHOCTH C BEIIECTBAMHU, KOTOPHIC
HamOoJee dYacTo YHOTPEeONsAIOTCS B  TOBCETHEBHOW KH3HU, UIMPOKO HCIONB3YIOTCS B
MIPOMBIIIIIICHHOCTH, CEITLCKOM X035HCTBE, HAa TPAHCIIOPTE;

A3bIK XUMHUU — CHCTEMA BXHEHIINX NOHATUH XMMHUHU U TEPMUHOB, B KOTOPBIX OHU OIIMCBIBAIOTCA,
HOMEHKJIaTypa HEOpPraHMYECKHUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM 4YHCIIE U TPUBHAIBLHBIE),
XUMUYecKre (popMyIbl U ypaBHEHHs, a TaKXKe MpaBWiia nepeBosa HHPOPMALUU C €CTECTBEHHOTO
SI3bIKa Ha S3bIK XUMHUH U 00paTHO.

[Tpu orGope conep:kaHHs, KOHKPETU3UPYIOLIEro MPOrpamMMy, YUHUTBHIBAJIOCh, YTO IEpes
o0muM o0Opa3oBaHUEM HE CTOUT 3ajaya MPO(ecCHOHATbHON MOATOTOBKU OOy4aromuxcs. IDTO
OTNpeAeNUIO MOCTPOCHHE Kypca Kak OOIIeKYJIbTypHOTO, HANpaBJIEHHOTO, MpEXJIe BCEro Ha
¢dbopMHpoBaHHE U pa3BUTHE HHTEpeca K H3YUYCHHIO XHMHMH. YUTEHa OCHOBHas OCOOEHHOCTb
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MOJIPOCTKOBOTO BO3pacTa — HAYaJo IMepexo/ia OT JAETCTBA K B3POCIOCTH, KOTOPBII XapaKTepU3yeTcs
pa3BUTHEM IO3HABATEIILHOM CHEPHI.

Ha orame ocHOBHOro o0mero cpegHero oO0Opa3oBaHMsI MPOUCXOJUT  BKIIOUYEHHE
00y4aroImuxcs B MPOCKTHYIO M MCCIIEOBATENbCKYIO JAEITEIbHOCTh, OCHOBY KOTOPOH COCTaBISIIOT
Takhe yHHUBEpCalbHbIC Y4eOHble NEHCTBHUS, KaK yYMEHHUE BHUAETh MPOOJIEMBI, CTaBUTHh BOIPOCHI,
KJIAaCCU(UIIUPOBATh, HAOIIOIAaTh, MPOBOJUTH IKCIEPUMEHT, NIE1aTh BHIBOJIBI M YMO3AKIIOUCHUS,
OOBSICHATH, JOKa3blBaTh, 3alMIATh CBOM HJEH, JHaBaTh ompeneieHus noustuaMm. Croona ke
OTHOCSITCS PUEMBI, CXOJIHBIE C ONPEICICHUEM OHATHIA: OIMCAHUE, XAPAKTEPUCTUKA, PAa3bsICHEHUE,
cpaBHeHUe, paznuueHue. GopMupoBaHUE ITUX YHUBEPCATbHBIX yUECOHBIX NeHCTBUI HAUMHAETCS e1é
B HayaJbHOW WIKOJE, a B KYypC€ XUMHHM OCHOBHOW WIKOJbI IPOUCXOAUT HMX Pa3BUTUE H
COBEpILIECHCTBOBaHUE. B CBSI3M C 3TUM pe3epBHBIE Yachl IUIAHHPYETCS HCIOJIb30BATh Ha
(dbopMUpOBaHHE W PA3BUTHE YMEHUH MPOCKTHOW U MCCIEAOBATEIHCKON NEATEIHHOCTH, YMCHHE
BUJIETh MPOOJIEMBI, AeNaTh BBIBOJbI U YMO3aKIIOUCHUSI.

MecTo npeamera B yueOHOM IJIaHe

CornacHo yTBEp)KICHHOMY YueOHOMY IUIaHY ILKOJIBI HAa HM3y4EHHE INPOINEINEBTUYECKOrO Kypca
XuMud B 7 Kiacce oTBeleH 1 wac B Henmemo, Bcero — 34 yaca.

COJEPKAHUE OBYYEHUA

[Ipeamer xumun u Metonsl €€ uzydeHus Ilpeamer xumuu. 3HaUeHHME XUMHHM B JKU3HU
COBpPEMEHHOTO uesioBeka. Tena u BemiecTBa. CBolcTBa BemlecTB. [I[puMeHeHNe BEIIeCTB Ha OCHOBE
X CBOMCTB. SIBI€HMs, MPOUCXOJALIME C BeulecTBaMu. DU3NUECKUE SBICHUA U XUMUYECKHE
peakuuu. BemiecTBa, yyacTBYyIOIIME B pPEaKIMHM: MCXOJHBIE BELIECTBA M IMPOJAYKTHl PEAKIIMH.
[Ipu3Hakn XMMHYECKHMX pEaKlMil: M3MEHEHHE LIBETa, BBINNAJECHUE WM PACTBOPEHUE OCaJKa,
BBIJICJICHUE Ta3a, BBIICJICHNE WX TOTJIONICHUE TEIJIOTHI U CBETA, MOsBJICHUE 3anaxa. Habmonenue
Y 9KCTIEpUMEHT B XUMUU. V3ydyeHune miaMeHu cBeur u cnupToBKU. ['unoresa u BeiBoa. OdopmieHue
pe3yibTaToB sKcniepuMenTa. [Ipaktuueckas pabora. 3HaKOMCTBO € TAOOPATOPHBIM 00OPYIOBAHUEM.
[IpaBuia TeXHUKH 0€30MacCHOCTH MpHU paboTe B KabuHeTe (1abopaTopuu) XuMHUH. [leMOHCTpaluy.
Buneodparments! u cnaiiasl «Eruner — poanHa xumumny». KojuieKus CTEKISHHOW XUMUYECKOU
nocynbl. Komnekiust u3enuil U3 allloMUHUS U €ro CIulaBoB. [lomydeHue yriekuciaoro rasa u ero
B3aMMO/JICVCTBUE C M3BECTKOBOW BOJOW. B3ammopeicTBHe pacTBOpa MUIIEBOW COIbI C YKCYCHOH
KHUCJIOTOM. B3anuMozeiicTBue pacTBOPOB METHOTO KyIopoca M HalatelpHoro cnupta. [lomkuranue
mepctstHo HuTh. JlabopaTopHblie onbIThl. M3yueHne cTpoeHus TIaMeHu CBEYH U CITUPTOBKH.

I'naga II. CtpoeHue BemiecTB U UX arperaTHbie coctosiHuss CtpoeHue BemecTB. bpoyHoBckoe
neuxenue. Juddysus. Atombl. Monekynabl. OCHOBHbIE TMOJOXKEHUS aTOMHO-MOJIEKYJISPHOTIO
yuenus. Monbl. BeliectBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS. ATperaTHble COCTOSIHUS
BemiecTB. ['a3pl. XKuakoctu. TBEpable BemiecTBa. B3auMHbIE MEpexolbl MEXKIY arperaTHbIMU
COCTOSIHUSIMHU BEIIIECTBA: BO3TOHKa (CyOnMManvs) M JecyOnumanusi, KOHIACHCAlUS U UCTHapeHue,
Kpuctayun3anus v iasienue. Jlemoncrpanuu. quddysus nepmanranara kanus B Boje. CoOupanue
npubopa A NoTy4yeHHs ra3a u MpoBepKa ero Ha repMEeTUYHOCTh. BO3roHka cyxoro npfa, noja win
Hadranuna. JlabopaTopHbie onbIThl. Habmoaenne 3a OpoyHOBCKUM JIBHKEHUEM (JIBUKEHUE YACTHUII
Tymu B Boxae). Juddysus kommoHeHTOB ne3omopanta B Bosayxe. Jduddysus caxapa B Boje.
ArperaTtHble COCTOSIHHSI BOJIBL.

I'maa III. Cmecu BemecTB, nX cocTaB UmMCThIC BemiecTBa M CMECH. UMCThIC BEIIECTBA M
cMmecu. ['oMoreHHsle U rereporeHHsle cMecu. ['a3000pa3Hble, Kuakue U TBEpIbIe cMecu. ['a30Bbie
cmecu. Bosnyx — mpupomnas razoBas cMmech. CoctaB Bozmyxa. OO0BbEMHAs 1071 KOMIIOHEHTA
ra3oBoil cMecH Kak OTHOLIEHHE 00bEMa JaHHOrO Tra3a K obuiemy o0béMy cmecH. Pacuérsl ¢
HCIOJIb30BaHNEM MOHATUS «00BEMHAS J10J11 KOMIIOHEHTa cMecu». MaccoBasi J10Ji1 paCTBOPEHHOTO
Beulectsa. [loHdaTe o0 KOHUEHTpanuu pacTBopa. MaccoBas H0Js paCTBOPEHHOIO BEIECTBA Kak
OTHOILIEHNWE MAaCChl PacTBOPEHHOIO BEIIECTBA K Macce pacTtBopa. Pacuérel ¢ uCnosib30BaHUEM
MOHATHUSL «MaccoBasi J0Jsl pacTBOPEHHOro BemlecTBa». [IpakTuueckas pabora. IIpuroromnenue
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pacTBOpa C ONpeNeNEHHOM MacCOBOM JI0JIell paCTBOPEHHOIO BeniecTBa. MaccoBasi 40JIsI TPUMECH.
[TonsTHe o TexHUYeckoM oOpasiie, 00 OCHOBHOM KOMIIOHEHTE W O mpuMmecH. MaccoBas ois
npuMecu. Pacuérel ¢ HCMONB30BaHHEM MOHSTHS «MaccoBas I0Jid IpuMecuy». JleMOHCTpaluu.
Paznuunbie oOpa3inel Mpamopa. Kommeknuss MUHEpalloB M TOPHBIX MOPOJ. BumeodparMeHT mo
oOHapyKeHHI0 00BEMHON J0JM KHUCIOpoJa B Bo3ayxe. BumeodparmeHTsl U crnaiiibl MpaMOPHBIX
apredaxToB. Komekius ObITOBBIX, KOHIUTEPCKUX U MEAUIIMHCKUX cMecei. O0pa3iibl METUITMHCKUX
U MHILEBbIX PACTBOPOB C YKa3aHMEM MAacCOBOW J0JIM KOMIIOHEHTa. BupeodparMeHThl U criaiiabl
W3JICIMI U3 BEIIECTB 0COOOHN YHUCTOTEHI.

I'maBa IV. ®usuueckue saBieHUS B XUMUU HekoTopble crmocoObl pa3fefieHusi CMecew.
Paznenenue cMmeceit Ha OCHOBE pa3IMuuil B PU3NIECKUX CBOMCTBAX MX KOMIIOHEHTOB. OTcTanBaHue
u nekanrtauus. Llentpudyruposanue. @unbTpoBaHue B 1a00OpaTopuu, B ObITY U Ha MPOU3BOJICTBE.
QunbTpoBanre U GuUIbTpaT. YCTaHOBKA A (DUIBTPOBAHUS W MpaBuia paboTsl ¢ Heil. BrIToBbIE
bunbTpel a1 BoAbl. AjcopOuus. YCTpOHCTBO mnporTuBorasza. JMCTHILIALMSA, WIM TEpEeroHKa.
JuctunnupoBanHas Bojga u e€ moiydenue. Ileperonka nedru. Hedrenponmykrel. IIpakTiueckas
pabora. BrlpamuBanue KpuCTaIOB coiu (IomamHui sKcrepuMeHT). [lpaktuueckas paboTa.
Ounctka moBapeHHON conu. JlemoHcTpanuu. Pasnenenue cMecH MOPOIIKOB JKe€3a U CEPBI.
OTtcTanBaHue U JAEKaHTalKs U3BECTKOBOI'O MOJIOKA, WM B3BECH Meja B Bojie. PazneneHue BogHOM
CMECH pPACTUTEIBFHOTO Maclia C TOMOINBIO JIENUTENbHOW BOpOoHKHU. lLlenTpudyrupoBanmne (Ha
ueHTpudyre UM ¢ momolisio Buaeodparmenta). Komnekius ciaidjoB OBITOBBIX U MPOMBIIUICHHBIX
npuOOpOB, B KOTOPBIX NMPHUMEHSETCS HEHTpU(yrupoBaHue. YCTaHOBKA i (MIBTPOBAHHS U €&
pabota. Konnekuust 6bITOBBIX (QUIBTPOB. ACOpOLMS KYKYpY3HBIMH MAJTOYKaAMHU MAapOB Maxy4dnx
BeulecTB. Kosuiekuys moBsA30K U pecriupaTopoB. Y CTaHOBKA AJIs NEPETOHKU KUAKOCTeN U €€ paboTta
(monydyeHne AUCTUIUTMPOBAHHOW Bonbl). BuaeodparmeHT «PekTuduUKalmoHHAs KOJOHHA
HedTenepepabaTreiBatoniero 3aBoma u  cxema e€ ycrpoiictBay. Komnekmus «Hepts u
HedTenpoaykTh». JIabopaTopHbie ONBITHL. DIOTAIMS CEPBI U3 CMECH C PEYHBIM MIECKOM.

I'maBa V. CocraB BeIecTs.

Xumuueckue 3HaKM u  GopMynbl XHMHYECKHE OJIIEMEHTHI. BemiectBa MOJEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHMSI. XUMHUUYECKUI DJIEMEHT KaK ONPEIEIEHHBIN BUJ] aTOMOB. XUMHUYECKHE
3JIEMEHTHl B TpPUpPOZE. DJIEMEHTHBIM COCTaB IUIAHETHl 3eMild M €€ TeOJOrH4YeCKHX 000JIOoYeK.
[IpocTble U COXKHBIE BEIECTBA. AJUIOTPOINHUS U aJUIOTPOIHbIE MOAU(UKAUU. XUMUUYECKUE 3HAKU
U XUMu4yeckue Qopmyibl. XHUMHYECKME CHUMBOJIB, HX IPOMU3HOLIEHHWE W  Ha3BaHMIL.
OTUMOJIOrMYeCcKHe Hauala Ha3BaHUM XMMUYECKHUX 3J1eMeHTOB. Tabsuia XuMHUECKUX 3J1eMeHTOB /1.
W. MenneneeBa u e€ cTpykTypa: nepuozs! (Oospliue U Majble) U TPYIIbl (IJIaBHbIE U TOOOYHbIE
noarpynimsl). OTHENbHBIE TPYNNBl XUMHUYECKHX JJIEMEHTOB: WIEJIOYHBIE METAJUIbl, TaJOrE€HBI,
OsaropoiHbIe ra3pl. Xumuueckue Gopmyssl 1 GopmysbHble eauHULbl. KoadduunenTsl 1 HHAEKCHI.
WNudopmanus, KOTOPYIO HECYT XUMHUYECKHE CHMBOJIBI U (hopMyibl. OTHOCUTEIbHBIE aTOMHAas U
MoJieKyJsipHas Macchl. OTHOCHUTEIbHASI aTOMHAs Macca KakK BEIMUYMHA, I0Ka3bIBAOIAsl, BO CKOJIBKO
pa3 Macca aroma JaHHOTO »3JeMeHTa Oonblie Macchl aroma Bojopoja. OTHocuTenbHas
MOJIEKYJIIpHass Macca M €€ HaxoKJIeHHe. MaccoBas 101 JJIEMEHTa B CIIOKHOM BEIIECTBE.
JlononuurtenbHas MH(pOpMalMsi, KOTOPYHO HeCyT XuMHueckue ¢Gopmyisl. JleMOHCTpauuu.
BuneodparmenTst u crnaiiibl « 2JIEMEHTHBIN COCTAB T€OJIOTHYECKUX 000JI0UEK 3eMIIN». AJUTOTPOIIHS
Kkuciopoaa. Moaenu (mapocrepskHeBble 1 CTioapTa—Dbpurineda) Mosiekyl pa3IHuHBIX MPOCTHIX U
CIIOKHBIX BemlecTB. TaOnuma xumuueckux snemeHToB JI. M. MenaeneeBa (KOpOTKONEpHUOAHBII
Bapuant). [Toprpers! U. 5. Bepuenuyca u [, . Menneneesa.

I'maa V1. IIpocTeie BemecTBa MeTtassbl.

Meramibl: XUMHUYECKHE 3JIEMEHTBl M IPOCTbIE BeHIECTBA. MeTaulbl U CIUIaBbl B HCTOPHH
YeJI0BeYeCTBA: MEIHBIN, OpPOH30BBII U JKeJe3HbIM Beka. 3HaYeHHE METaioB U cIutaBoB. OOmue
¢uzmveckue cpoiicTBa MeTawioB. [IpencraButenu MmertamioB. JKenmezo. TexHuueckw 4YuCTOE U
XUMHUYECKH 4MCTOE kene30. JKeme30 — OCHOBA COBPEMEHHOW IMPOMBIIIJIEHHOCTH U CEJIBCKOIO
xo3sarcTBa. CruiaBel JKene3a: YyryHbl U cTanu. llepenenpHbIil U IUTEMHBIA YyTyHBl, UX 3HA4YCHHE.
VYrinepoaucras U JETHpPOBaHHAs CTalH, UX 3HadeHHe. [loHATHEe 0 YEPHOI U LIBETHON METaJITypIruH.
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Amomuanii. IcTopusi MpOMBIIUIEHHOTO MPOM3BOJACTBA allOMUHUA. [IpuMeHeHne anmroMuHUSA Ha
OCHOBE CBOMCTB. 30J10TO. PoJb 30/10Ta B UCTOPUM UEIOBEYECTBA. 30J0TO — METaJl I0BEJIUPOB U
3TaJlOH MHUPOBBIX JeHer. [IpuMeHeHue 3050Ta Ha OCHOBE CBOMCTB. OJIOBO, €ro CBOWCTBA U
IIpUMEHEHHE. AJUIOTpONMs oJioBa: cepoe u Oenoe oyoBo. «OnoBgHHasg uyma». Hemetaisl.
[Tonoxxenue »meMeHTOB-HeMeTauioB B Tadymmme JI. M. MenneneeBa. bmaropognbie Trasbl.
Amnorponust kuciopona. CpaBHEHHE CBOWCTB MPOCTHIX BEIIECTB METAJIOB W HEMETAaJJIOB.
[IpencraButenu HemeramioB. ®ochop u ero amiorponHsie Moaudukauu. CpaBHEHHE CBONCTB
6emoro u kpacHoro ¢ocdopa. Obnactu npumenenus: pocdopa. Cepa u odnactu e€ MpUMEHEHUS.
Yrnepon, ero aaoTponHble MoAu(UKAIUK (anMa3 U rpaduT), UX CBOMCTBA U MpPUMEHEHHe. A30T,
ero cBoiicrBa u npumeHeHue. Jlemoncrpanuu. Komiekus MeTasios U ciiiaBoB. BuneodparmeHTs
n crnanael «Metamsl M CIUIaBbl B MCTOpUM 4enoBedecTBay. Kosmexkuuss «HyryHel U cramm».
Buneodparments! u ciaiiibl «Xyq05KeCTBEHHBIC U3ENNS U3 UyT'yHa U cTanny. Komnekuusa uznenuit
U3 aJIOMUHUSL M €ro CIUTaBoB. BumeodparmeHTsl U cnaiiabl «30J0T0 — MaTrepuall IOBEIUPOB U
MUpOBBIC JeHbIM». Kommekmuss w3nenuii u3 onoBa. Bupeodparment «llasHue». Kosutekius
HEMETAIIJIOB — MPOCTHIX BemlecTB. BumeodparmenT wiu cnaiin «Kuciopo — BEmecTBo TOPSHHS U
neixanusy. [lomydenune 6enoro gochopa u u3ydeHue ero cBoicTB. BumeodparMeHTsl U crailfibl
«Anmotpornust yriepoga». Moaenn KpUCTaJUIMYECKHX PEemEToK anmasza U rpadura. Kosmekius
«AKTHBUPOBAHHBIN yroiib U 001acTU ero npuMeHeHus». ['openue cepsl u dhocdopa. Jlaboparopusie
onbIThl. O3HAaKOMJICHHE C KOJUICKIMEW METalyioB U CiuiaBoB. (O3HAKOMIIEHME C KOJUICKIIUEH
HEMETAJUIOB.

I'masa VII. CioxHbIe BelecTBa

BanentHocTh. BaneHTHOCTh Kak CBOMCTBO aTOMOB OJHOTO XMMHYECKOTO 3JIEMEHTA COEAUHATHCS CO
CTPOro ONpPEAETIEHHBIM YHCIOM aTOMOB JIPYTrOr0 XMMUYECKOTO JIEMEHTA. DJIIEMEHTHI C TOCTOSSHHON
U TEPEeMEHHON BAJIEHTHOCTHIO. BwIBOm (opmynsl coenmHeHHss 1O BaneHTHocTH. Haspanue
coequHeHHs 1Mo BaneHTHOCTH. Okcuapl. Okcuasl U cnocod oOpa3oBaHus ux Ha3zBaHUU. OKCHIBI
MOJICKYJISIPHOTO W HEMOJIEKYJISIPHOTO cTpoeHus. Poib okcunoB B mpupoze. [lapHukoBsril a¢dekT.
[IpencraBurtenu okcuaoB. Bona, yrnekucnsiii ra3, okcua kpemMuusi(IV), ux cBoiicTBa v IpUMEHEHHE.
Kucnotsl. Kucnotsl, ux cocraB u kiaccudpukanus. Kuciaorsl opraHudeckie U HEOpraHUYECKHUE.
WNunukartopsl. Tabnuia pactBopumoctu. ConsiHast ¥ cepHasi KUCIOTHI, MX CBOMCTBA U MIPUMEHEHHUE.
OcHoBanust. OcHOBaHUS, UX COCTaB W HaszBaHus. [ umapokcorpymnmna. OCHOBaHMSI pacTBOPUMBIE
(ménoun) u HepacTBOpUMBIe. MI3MeHeHne OKpacKu MHAUKATOPOB B IIENOYHOM cpene. ['uapokcu bl
HaTpUsl, Kalusl U Kaiublus, ux cBoiictBa u npumeHeHue. Conu. Conam, UX COCTaB U Ha3BaHUS.
PactBopumMocTh coneit B Boge. XJIopul HaTpUsS U KapOOHAT KaJbI[Us, UX CBOMCTBA U MPUMEHEHHUE.
Knaccudukanus HeopraHMyeckux BellecTB. BemiecTBa, MX KiaccUpUKalus U MHOrooOpasue.
[IpocTtble BelecTBa: METAJUIbl U HeMeTaulbl. Cl0KHbIE BELIECTBA: OKCHUJIbI, OCHOBAHHUS, KUCIIOTHI,
comu. Jlemonctpaumu. Kosmekuus oxcupoB. ['amenue wu3BecTd. Bo3roHka «Ccyxoro mbaay.
Konnekuust ocnoBanmii. Komnekuus kucinotr. Mi3MeHeHHE OKpacKd MHAMKATOPOB B IIEIOYHOU U
KHCJIOTHOM cpenax. [IpaBumno paz0aBienust cepHoit KuciaoTel. OOyriauBaHHe OPraHUYECKUX BEIECTB
U MaTepHualioB CepHOM KHCIOTOW. Tabmuia pacTBOPUMOCTH OCHOBAHMM, KHCIOT M COJied B BOJIE.
Konnexuust coneit. Jlabopatopusie onbIThl. [IpomyckaHue BBIIBIXaEMOTO BO3AyXa Yepes
M3BECTKOBYIO Boay. MccienoBanue pacTBOpOB KUCIOT MHIAMKaTopamu. MccnenoBanue pacTBopoB
IEJI0Ye MHIUKATOpaMHU.

IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA ITPOI'PAMMBI 110 XUMHMHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JINYHOCTHBIE

B LIEHHOCTHO-OPHEHTALMOHHON cepe — YYBCTBO TOPIOCTH 32 POCCUHCKYI0 XMMHUYECKYIO HAyKYy,
TYMaHU3M, OTHOILLIEHUE K TPYY, LIeJIEYCTPEMIIEHHOCTb;

dbopMHUpOBaHHE IIEHHOCTH 3JI0POBOTO0 H Oe3omacHOro o0pasza JKM3HW; YCBOEHHE TMPaBUII
WHIUBUAYAIBHOTO M KOJUIGKTHBHOTO O€30MAacHOTO TIOBEJEHUS B UYPE3BbIUAWHBIX CHTYaIUsX,
YIPOXKaKOLUX )KU3HU U 3J0POBBIO JIFOCH;
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B TPYIOBOW c(epe — TOTOBHOCTH K OCO3HAHHOMY BBIOOpY JIajbHEHIEH 00pa3oBaTEIHHOU
TPACKTOPUH;

B TI0O3HABATEIIPHOW (KOTHUTHUBHOM, HMHTEIUICKTyaJIbHOW) cdepe — yMEHHE YIpaBisaTh CBOCH
[103HABATEIbHOM JEATEIbHOCTBIO.

(hOpMHPOBaHHE OCHOB 3KOJOTHYECKOW KYJIbTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILUICHUS, Pa3BUTHE OIBITa HKOJIOTMYECKH OPUEHTHUPOBAHHOU peQIeKCHBHO-
OLICHOYHOM M MPAKTUYECKOM NESITEIIbHOCTU B dKU3HEHHBIX CUTYaLIUsIX;

MeTanpeamMeTHble

YMCHHEC CaMOCTOATCIIbHO OIIPCACIIATE LEJIU CBOCTO O6y‘I€HI/IH, CTaBUTb U (bOpMy.]'H/IpOBaTL JJIA cebs
HOBBIC 3aJja4d B yqe6e M MTO3HaBaTCIILHOM ACATCIIBHOCTH, Pa3BUBAaTh MOTHUBBEI 1 MHTCPECHL CcBOCH
IM03HABaTEILHOM ACATCIIBHOCTH,; YMCHHEC CAMOCTOSATCIIbHO INTAHUPOBATH MYTH OJOCTHIKCHUSA ueﬂeﬁ, B
TOM 4YHUCIIEC aJIbTCPHATHUBHBIC, OCO3HAHHO BH6I/IpaTB Hauoboee 3(1)(1)€KTI/IBHHC CITIOCOOBI pPEeIICHUA
yT-I€6HBIX 1 IMO3HaBaTCJIBHBIX 3a1a4,

YMEHHE COOTHOCHTH CBOW JIEUCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIISITh KOHTPOJIb
CBOCH 1eATEIHLHOCTH B IPOIIECCEe IOCTHKEHUS Pe3yNbTaTa, ONPeaeNaTh ClIOCOObI ICUCTBUN B paMKax
MPEAJIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBHUS B COOTBETCTBUH C
WU3MEHSIOIIENCS CUTYyalluel;

YMEHHE OLIEHHWBATH MPABUIBHOCTH BBIIOJHEHUS y4eOHON 3a7a4uu, COOCTBEHHBIE BO3MOXHOCTU €€
peLleHNs; BIaIcHUue OCHOBAaMHU CAMOKOHTPOJISL, CAMOOLICHKH, IPUHATHS PEILIEHUN U OCYLIECTBIICHUS
OCO3HAHHOTO BBIOOPA B y4eO- HOI M TO3HABATEILHOM JESITEIbHOCTH; YMEHUE ONPEACIISATH MOHSTHS,
co3JlaBaTh 00O0OIEHNs, YCTaHABIMBATh aHAJIOIUHU, KIIacCU(UIIUPOBATh, CAMOCTOATENBHO BEIOUPATh
OCHOBaHUSl W KpUTEpUHU Ui KiIaccu(UKalMM, yCTaHaBIMBATh MPUUYMHHO-CIIEJICTBEHHBIE CBS3U,
CTPOUTH JIOTHUECKOE pacCyKIeHHUE, yMO3aKIUeHUe (MHYKTUBHOE, JIelyKTUBHOE U 110 aHAJIOTHN)
U JIeN1aTh BBIBOJIBI;

YMCHHUEC CO34aBaTb, IMPUMCHATbL H HpCO6p330BI)IBaTI) 3HaKM WM CHMBOIJIbI, MOJCIN H CXCMBI IJIA
peuicHu-d y‘le6HBIX K IIO3HABATCJIbHBIX 3aJa4,

YMEHHE OpraHU30BBIBaTh yu4e€OHOE COTPYJHHMYECTBO U COBMECTHYIO JEATEIbHOCTb C YUYHUTEIEM U
CBEpCTHMKaMM; paboTaTh WHAMBHUIYAIbHO W B TPYIIE: HaXOIUTh OOlIee pelIieHHue U pa3peraThb
KOH(MJIMKTEI Ha OCHOBE COIVIACOBAaHUS MO3UIMI M ydéra UHTEpecoB; (HOPMYIHPOBATH,
apryMeHTUPOBAaTh U OTCTAUBATh CBOE MHEHUE; YMEHUE OCO3HAHHO MCIIOJIb30BAaTh PEYEBBIE CPEACTBA
B COOTBETCTBHH C 33J]au€ii KOMMYHUKALIUHU JIJIsl BBIPaXKEHHS CBOMX YyBCTB, MBICIIEH 1 TOTpEOHOCTEN;
[JIAHUPOBAHUSA M PEryJsLUA CBOEU JACATENBHOCTH; BIIAJIEHUE YCTHOW M IUCBMEHHOU DEUbIO,
MOHOJIOTHYECKONH KOHTEKCTHOW peublo; (OpMHUPOBAHUE M Pa3BUTHE KOMIETEHTHOCTH B 00JacTu
UCMOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH; (opMUpOBaHHE U Pa3BUTHE
9KOJIOTUYECKOI'0 MBIIUICHHS, YMEHUE IPUMEHATh €ro B II03HABATEJIBHONW, KOMMYHHKAaTHUBHOM,
COLIMAJIbHOW MPAKTUKE U MPO(eCCHOHAIbHOW OpUEHTAIUH.

IMpeamernbie

B no3naBarensHO# cdepe: gaBaTh ONpeneseHUs W3yYEHHBIX MOHATHH: «XUMUYECKUN DJIEMEHT,
«aToOM», «HOH», «MOJIEKYJa», «IPOCThIE U CJIOXKHBIE BEIIECTBA», «BEIIECTBO», «XMMHYECKas
dbopMyna», «OTHOCHTENIbHAs aTOMHAas Macca», «OTHOCHUTEIbHAs MOJIEKYJIApHas Maccay,
«BAJICHTHOCTbY», «CTENEHb OKUCIEHUS», «KPUCTAIMYECKAs] PEHIETKa», «OKCUIBD), «KHCIOTBD»,
«OCHOBAHHUSI», «COJIN», «aM(POTEPHOCTDY, «UHIUKATOPY, «I1EPUOIUUYECKHUI 3aKOHY, «IIepHOIuUeCcKast
TaOIUIa», «U30TOIBD), «KXUMUYECKASI CBSA3bY, «IIIEKTPOOTPHUIIATEILHOCTDY, «XUMHYECKAs PEaKIIUs»,
«XUMHYECKOE  ypaBHEHHE», «TEHETHYeCKas  CBS3b», «OKHUCIIEHHE»,  «BOCCTAHOBJICHHEY,
«QIEKTPOJIUTHYECKAs JUCCOLUALIMY, «CKOPOCTh XUMUUYECKON PEaKIIUN»;

OMUCaTb ACMOHCTPAIIMOHHBIC U CaAMOCTOATCIBHO MPOBCACHHBIC XHMHUUCCKHE OSKCIICPUMCHTHI;
OIMMCBIBATh U pa3inydaTbh M3YYCHHBIC KJIACChl HCOPTaHUYCCKUX COG)II/IHeHl/If/'I, IMPOCTBIC U CJIOKHBIC
BCIICCTBA, XUMHWYCCKUC PCAKIIUU; KJ'IaCCI/I(I)I/II_[I/IpOBaTL HU3YUCHHBIC O0OBEKTHI U SIBJICHUS
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JIeNiaTh BBIBOJBI U YMO3aKIIIOUEHUS! U3 HAOIIONEHUI, U3yYeHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH,
MPOTHO3UPOBATh CBOMCTBA HEW3YUYEHHBIX BEIIECTB MO AHAJOTUU CO CBOMCTBAMHU H3YUYEHHBIX;
CTPYKTYpUPOBaTh M3YYEHHBIN MarepHal U XUMHUYECKYI0 MH(OPMALNIO, MOJYUYEHHYIO U3 JAPYTUX
HMCTOYHUKOB; MOJICJIMPOBATh CTPOCHUE aTOMOB 3JIEMEHTOB 1-3 MepuoaOB, CTPOCHHUE MPOCTHIX

MOJICKYIJI;

B 1IeHHOCTHO — OpUCHTANMOHHOW cdepe: aHAIU3UPOBATh W OICHUBATh MOCIEACTBHS IS
OKpYXKaroliei cpeibl ObITOBOH W TMPOU3BOJCTBEHHON JEATEIBLHOCTH 4YeJIOBEKa, CBS3aHHOW C
nepepaboTKOM BEIIEeCTB;

B TpynoBoii cdepe: mpoBOAUTH XMMUYECKHIA IKCTIEPUMEHT;

B C(bepe 0e30macHOCTH KUBHCACATCIIbHOCTU: OKA3bIBATL IICPBYIO IIOMOIIL IIPU OTPABJICHHIX,

0’KOrax U JpYruxX TpaBMax, CBA3aHHBIX C BEUIECTBAMHU U JaOOPATOPHBIM 000PYIOBAHUEM.

TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBanue | KosimuecTBo 4acon JJIeKTPOHHBbIE
Ne n/ny | PA3A€I0B 1 (undposbie)
aRLLLY v Beero Kontpoubnbie | [IpakTuvyeckue | ofpazoBaTesibHbIe
NMpPoOrpaMmblI padoTbI padoThI pecypcsl
IIpeamer xumun bubnuoreka
1 METOJBI e€ LIOK https://
1 4 1
U3y4eHUS m.edsoo.ru/7f
41837c
Crpoenue
BOIICCTE 1 HX bubnnoreka
2 arH;raTHHe 2 IIOK https://m.edsoo.
P ru/7f41837¢
COCTOSTHHS
CmMmecu bubnnoreka
3 BEIIIECTB, UX 5 1 IHOK https://m.edsoo.
CcOCTaB ru/7f41837¢
dusnueckue bubnuoreka
4 SIBJICHUS B 3 2 IIOK https://m.edsoo.
XHMUH ru/7f41837¢
CocraB
BEIICCTB. bubnnoreka
5 XuMuuyeckue 5 1 LHOK https://m.edsoo.
3HAKU U ru/7f41837¢
bopmybl
MpocThie bubnnoreka
6 Bep ccTBa 4 ILHOK https://m.edsoo.
= ru/7f41837¢
CrLOKHbLE bubnmoreka
7 BOLLECTE 11 1 LHOK https://m.edsoo.
= ru/7f41837¢
Hroro 34 2 4
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IHOYPOYHOE IINTAHUPOBAHME

DJ1eKTPOHHBIE
uudposBbie
KoIMYecTBO 9aCOB Mara o0pazoBaTe/lbHbIE
I/ISy‘leHl/Iﬂ pecyPCLI
Ne n/m Tema ypoxa
Kontp |1
Bcero paKTH4
padoTsI padoThI
bubnmotek
a IJOK
1 IIpenmer xumuun 1 hitps://m.eds
0o.ru/ff0d21
Oc
SIBienwus, mpo- bubnunoreka [JOK
UCXOAIIHE C https://
2 BELLECTBAMU 1 AHPS. /M.
edsoo.ru/f
f0d227¢
Hab6monenue u bubnuorexa [JOK
3 SKCTIEPHMEHT B 1 https://m.edsoo.ru/ff0d
XAMHUHU
23dc
IIpakTnueckas
pabota Nel
«3HAKOMCTBO C
71a00PaTOPHBIM bubnmorexa
4 060 p OBIE)lHI/IeM 1 1 LHOK https://m.edsoo.ru
Py ' /ff0d26ca
IIpaBuia
TEXHHUKH
0e30IMacHOCTH
CrooeHIe bubnuoreka
5 Be peCTB 1 IHOK https://m.edsoo.ru
" Jf0d28c8
ArperatHble bubnuoreka
6 COCTOSTHHS 1 LHOK https://m.edsoo.ru
BEIIIECTB /f10d2a6¢
Yuctele bubnnoreka
7 BEILIECTBA U 1 LHOK https://m.edsoo.ru
cMecHu /f10d2be8
I"azoBBIC cMecH bubnmoreka
8 1 LHOK https://m.edsoo.ru
/f10d2a6¢
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MaccoBas 10 bubanoreka
9 pacTBOPEHHOTO LTIOK https://m.edsoo.ru
BEIIlECTBA /£10d2d50
[IpakTnueckas
paborta Ne 2
«IIpurorosiieHue Bubmiorexa
10 EECTBOP% © LIOK https://m.edsoo.ru
PEACISHHON | /ff0d2eae
MacCOBOM J0JIeHh
pacTBOPEHHOTO
BEILIECTBAY
MaccoBast 1o bubanoreka
11 npuMecei LIOK https://m.edsoo.ru
/10d323¢
Hexoropere bubnuoreka
12 cnocobb! LHOK https://m.edsoo.ru
PasACIIeHHA /ff0d350c
cMeceit
Juctrmnamus,
WM TIePETOHKA.
[IpakTuueckas
pabora Ne 3 bubnuoreka
13 «BrpIpanuBanue ILHOK https://m.edsoo.ru
KPHUCTaJJIOB /ff0d5230
COJIH
(momarrHuM
9KCIEPUMEHT)
IIpakTnueckas
pabora Ne 4 bubnuoreka
14 «Ouncrka LHOK https://m.edsoo.ru
MOBapEHHOMI /ff0d37fa
cou
XuMuueckue bubnnoreka
15 3JIEMEHTBI LHOK https://m.edsoo.ru
/ff0d3al6
XuMU4YecKue
3Haku. TaOnuia bubnuoreka
16 XAMHYECKHAX IHOK https://m.edsoo.ru
anemenToB /J[. W. /ff0d3b8&8
Menpaeneena
Xumudeckue
MYJIBI.
g(;ﬁogmenmme bubmorexa
17 ATOMHAS 1 LHOK https://m.edsoo.ru
/£10d5708
MOJICKYJISIpHAS
MacChbI
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[ToBTOpEHME N
;)SB?ISIMGHHG bubnuoteka
18 o F;)TOBKa « IHOK https://m.edsoo.ru
A ) /f0d3f34
KOHTPOJIBHOH
pabore
[ToBTOpEHUE U
;)S;flmeHHe bubnuoTeka
19 o F;)TOBKa < ILHOK https://m.edsoo.ru
A Ny /£0d40c4
KOHTPOJIBHOMH
pabore
Mertaubt bubnuoreka
20 ILHOK https://m.edsoo.ru
/£f0d4290
Es ff;;g:l?eii bubnuoreka
21 o eHqu};I:(aﬂ LHOK https://m.edsoo.ru
yi /ff0d448¢
KOH(EepeHIINs)
Hemeramsr bubmmoteka
22 LHOK https://m.edsoo.ru
/f0d4614
[IpencraBurenn
HEMETAJLJIOB bubnunoreka
23 (Ypox — yue- [IOK https://m.edsoo.ru
HUYeCKas /ff0d497a
KOH(epeH1I1s)
BanenTtHocTh bubnuoTeka
24 IHOK https://m.edsoo.ru
/£10d4790
Okcuipl bubnuoreka
25 IHOK https://m.edsoo.ru
/ff0d4cda
Mpenrasrenn BuGmoTexa
26 o quHqueI;Kaﬂ IHOK https://m.edsoo.ru
y /ff0d4ac2
KOH(epeH1I1s)
Kucnotsr bubnuoreka
27 IHOK https://m.edsoo.ru
/£f0d4dd0
Mpercrasiens Bugmorera
28 ququZEaﬂ [HOK https://m.edsoo.ru
J /£f0d4dd0
KOH(epeH1IHs)
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OcHoBaHus. bubnuoreka
29 [IpencraBurenu 1 LTIOK https://m.edsoo.ru
OCHOBaHUM /ff0d50d2
Conu bubnmnoreka
30 1 IHOK https://m.edsoo.ru
/ff0d4dd0
tp eIECIaBHTeT bubnuoreka
31 couer {ypoK 1 IHOK https://m.edsoo.ru
yUeHUYECKast )
KOH(pepeHIus) E—
Knaccudukanmst bubnuoteka
32 HEOPraHMYECKUX 1 [IOK https://m.edsoo.ru
BEILIECTB /10d542¢
Kiaccudukanus bubnmoreka
33 HEOPraHUYECKUX 1 1 LTOK https://m.edsoo.ru
BEIIIECTB /ff0d55a0
Ananuz
KOHTPOIILHOH bubnmoreka
34 %a6OTH' 1 LIOK https://m.edsoo.ru
OABCACHIE /£0d5708
UTOTOB Y4€OHOTO
roja
OBIIEE
KOJIMYECTBO
YACOBIIO 34 0 4
I[TPOI'PAMME

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Xumus B Tabnunax 8 — 11 xiaccel. CnpaBoynoe nocobue. ABtrop — coctaButens A. E. Haconona
10 — e u3nanue, crepeorunuoe. Jpoda, Mocksa HUPPOBBIE OBPA3OBATEJIbBHBIE
PECYPCBI U PECYPCBI CETU UHTEPHET

1. Poccuiickas anekTpoHHas mkoa. - https://resh.edu.ru/
2. "Anxumuk" - http:/alhimik.ru
3. Kypnan «Xumus u xxku3np» - https://hij.ru/
4. [lonOopka muTepaTypsl 1o XuMuu - http://c-books.narod.ru/
5. KXypnan " 1 cenrsiops" - https://1sept.ru/
6. Uudoypox - https://iu.ru/video-lessons
7. COOpHHUK cTaTel 0 XMMUYECKHUX 3JIeMEHTaX, HJUTIOCTPUPOBAHHBIN OMMCAaHUEM SKCIIEPUMEHTOB. -
http://www.periodictable.ru
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