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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YY4ETOM KOHLEIMIUU MPENoAaBaHus Y4eOHOTO IpeIMeTa « XUMHUSH
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE COJIepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TpeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepUAIbLHOM EIWHCTBE MHUpPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIJ] B (POPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYyYarOIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIEro 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU CPOpMHpOBaHA Ha OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 3ICKTPOJIUTHYECKOW JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U TMOJTYyUYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIACTHM COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO0 XapakTepa, s3blka HAyKH, B



NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWSI TP HW3YYCHUW BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— ((dopmupoBanue oOmeld (QYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3Yys 3HAHUS W OIbBIT, MOJYYCHHBIC MPH H3YUYCHHUH
XUMUHU, TPUMEHATh WX TPH PEIICHUH MpoOJeM B IOBCEIHEBHOW KU3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUS IICHHOCTH XUMHUYCCKUX 3HAHWA I BBIPAOOTKH JKOJOTHYECCKU
1[€JIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM NEATENBHOCTH B IEJAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIeH MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee YWCIO dYacoB, OTBEACHHBIX I M3yYeHUs XHMHUW Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanms, coctaBiser 170 dacos: B 7 kiacce — 34 Jaca, B 8
KJ1acce — 68 yacoB (2 yaca B HeJento0), B 9 kitacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

7 KUIIACC

IIpeaMer XuMuUM ¥ METOABI €€ U3yYECHUS

IIpeamer xumuu. 3HaueHNE XMMHUU B )KU3HHA COBPEMEHHOIO 4esioBeka. Tena
u BeniecTBa. CpolicTBa BemecTB. [[puMeHeHne BEmecTB Ha OCHOBE UX CBOWCTB.

duznueckue sBICHUS U XMMHUYECKHE peakluu. BeniecTBa, yyacTByronue B
peaKkIMM: MCXOIHBIE BEIIECTBA W IPOAYKTHl peakuuu. lIpu3sHakum XMMHYECKHUX
peakluii: U3MEHEHUE I[BETa, BBINAJCHUE WJIM PACTBOPEHHE OCAIKa, BbIIEJICHUE
rasa, BbIJICJICHUE WUJIU MOTJIOLIEHUE TEIUIOThI M CBETA, MOSBIICHUE 3amaxa.

HabGmionenne u 3KCnepuMEHT B XuUMUH. M3ydyeHue IUTaMEHH CBEYM U
cnupToBKU. [ 'unotesa u BeiBoa. OdopmMiieHHE pe3yIbTaTOB SKCIIEPUMEHTA.

JleMoHCTpauuu.
. Kosuteknust CTEKISTHHON XUMHAYECKOM MOCY/IBI.
. Komtekumss wm3aenui w3 amoMUHUS W ero cruiaBoB. [lomydyeHue

YTJIEKUCIIOTO ra3a U €ro B3auMOJECHCTBUE C U3BECTKOBOW BOJIOM.

B3aumozericTBre pacTBopa MUILIEBOM COJbI C YKCYCHOM KUCIIOTOM.

B3aumoneiicTBre pacTBOPOB METHOI'O KYyIIOPOCA U HAIIATBIPHOTO CIIAPTA.

ITomxuranue MepCTAHON HUTH.

JIaGoparopHblil onbIT. M3ydyeHne CTpoeHHs MJIaMEHU CBEYU M CHUPTOBKHU.
[TpakTrueckast paboTa. 3HAKOMCTBO ¢ JIabopaTopHbIM oOopynoBaHueMm. IIpaBuna
TEXHUKU 0€30MaCHOCTH NMpU paboTe B KAOWHETE XUMUMU.

CrtpoeHue u arperaTHbie COCTOSIHUS BelIECTB

Atombl. Monekynsl. bpoyHoBckoe paBumxenue. uddysus. OcHOBHBIE
ITOJIO’KEHHSI ATOMHO-MOJIEKYJIIpHOTO yueHus. MoHbl. BemecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.

l'azer. JKupkoctu. TBEpable BemecTBa. B3anmHbIE mEepexonbl MEXAY
arperaTHbIMM COCTOSIHUSIMU BEIIECTBAa: BO3TOHKA (CyOJIMMAalMs) U AecyOonumanus,
KOHJICHCAIUA U UCIIAPEHHE, KPUCTAJUIM3ALKs U IUIaBJIeHue. JleMOHCTpaluy.

. Juddy3us nepmanranara Kaaus B BOJE.

. CobOupanne npubopa s TOJY4YEHHS Ta3a M MPOBEpKA €ro Ha
repMETUYHOCTh. BO3roHka «cyXxoro fibaay, Hoaa wiv HadTamuHa.

. HabGmronenue 3a OpOyHOBCKUM JIBKEHUEM (JBMIYKEHUE YACTHI] TYIITH
B Bojie). [Auddy3ust KOMIIOHEHTOB /1€30/I0paHTa B BO3AYXE.

. Juddy3us nepmanranara Kajaus B BOJE.

. ArperaTHbIC COCTOSHUS BOJIBI.

Cmecu BelecTB, X COCTAB

Uucrtble BelecTBA M CMECH. [ OMOT€HHBIE W TE€TEPOTCHHBIE CMECH.
["a3000pa3Hble, )KUAKKUE U TBEPIbIE CMECH.

Bo3nyx - npuponnas ra3oBas cMmech. CoctaB Bo3ayxa. OObEmHas m0Js
KOMITOHEHTa Ta30BOM cMmecH. Pacu€Thl ¢ HCIOJb30BAaHUEM MOHATHS «OOBEMHAS
JIOJISI KOMIIOHEHTA CMECH.



[lonsiTne 0 KOHLEHTpauuW pacTBopa. MaccoBas 10Jsi PACTBOPEHHOTO
BEILIECTBA KAaK OTHOILIECHHE MAacCChl PACTBOPEHHOIO BEIIECTBA K Macce pacTBOpa.
Pacuérsl ¢ UCMoOab30BaHUEM MOHATHS «MACCOBAs 10J1s1 PACTBOPEHHOTO BEIIECTBAY.

[TonsiTue o TexHuyeckoM odpasiie, 06 OCHOBHOM KOMIIOHEHTE U O IPUMECH.

MaccoBas 1o npuMecH. Pacu€Tsl ¢ UCIONB30BAaHUEM MOHATHS «MACCOBast
JIOJISI IPUMECEN».

JlemoHcTpanum.

. Pazmunbie 06pasiel MpaMopa.

. Komiekuust MUHEpanoB U TOPHBIX MOPO/.

. Konnekuus 6bITOBBIX, KOHIUTEPCKUX U MEIULIMHCKUX CMECEH.

. BuneodparmenT mo oOHapy)eHUI0 OOBEMHOM OJNHM KUCIOpPOJa B
BO3ayxe. BuneodparMenTs! 1 ciaiipl: MpaMOpHBIE apTe(aKThl.

. BuneodparmeHTs! U cnaiibl: U3eNus U3 BeUeCTB 0C000i UNCTOTHI.

. Oddext Tungans 11t KOJUIOUAHBIX PACTBOPOB U ra30BBIX B3BECEH.

. OOpa3upl MEIUMIUMHCKUX M MHUUIEBBIX pPacTBOPOB C YKa3aHUEM

MacCOBOH 1011 KOMIIOHEHTA.

[IpakTnueckas pabora.

[IpuroroBienue pacrtBopa C 3aJaHHOM MacCOBOW JIOJIEW PACTBOPEHHOIO
BEILIECTBA.

DdusnvecKue siBJICHUA B XUMUH

Paznenenue cMeceil Ha OCHOBE pa3inuuid (PU3MUECKUX CBOMCTB HX
KOMITIOHEHTOB. OTcTanBaHue U AekanTauus. LlenTpudyrupoanue.

OunbTpoBaHWEe M (QUIbTpAT. YCTaHOBKA Il (PUIBTPOBAHUS W MpPaBHIIA
paboThl ¢ Hell. beIToBBIE PUIIBTPEI 17151 BoAbl. Ancopbuus. [TpotuBoras.

HuctunnupoBaHHass Bojga u  e€ monydeHue. Ileperonka  HedTH.
PexTudukanronnsie koyioHHbL. HeTenpoayKThl.

JleMoHCTpauuu.

. Pa3nenenue cMecu MOPOIIKOB JKeJie3a U CEPBI.

. OTcranBaHue U JIEKaHTAlMs U3BECTKOBOTO MOJIOKA MJIM B3BECH MEJa B
BOJIE.

. Paznenenne BOAHOM CMECH PACTUTEIBHOTO Macjia C IOMOIIBIO
JIEIIUTENIbHON BOPOHKHU.

. entpudyrupoBanue(BuaeohparMexr).

. Konnekuusi cnaiiioB: OBITOBbIE M MNPOMBILUIEHHbIE TPUOOPHI, B
KOTOPBIX MIPUMEHSIETCS IEHTPpUPYTrUpOBaHUE.

. VYcranoBka st GuabTpoBaHUs U e€ padora.

. Kosnekiust ObITOBBIX (DUIIBTPOB.

. AnicopO1usi KyKypy3HbIMH TTAJIOUYKaMU MapOB Maxy4nX BEIIECTB.

. Kosutekuus moBsSI30K U peCnupaTopoB.

. VYcraHoBka I TEPErOHKH JKUAKOCTEM W e€ pabota (MmoiydeHue
JUCTUWITUPOBAHHOMN BOJIbI).

. Buneodparment «Pextudukanuonnas KOJIOHHA

HedTenepepadbaThIBAIOIIETO 3aBOa U cXeMa €€ YCTPOMCTBAY.



. Komnexuusa «HedTs u HedhTenpo yKTh).

JlaGopaTOopHBIil OIBIT.

dnoTanus cepbl U3 CMECH C PEYHBIM MECKOM.

[IpakTuueckue paboOTHI.

. BrlpamuBanue KpucTauioB COJIH.

. OurcTKa TOBapEHHOU COJIU

CocrasB BemecTB. XuMHU4eCKHe 3HAKH U GopMyJibl

ITonoxxenue smemeHTOB-HEMETAIIIOB B llepmomnueckon cucreme 1. U.
MenpneneeBa. brnaropoansie raszsl. Aimotponust kuciiopoga. CpaBHEHUE CBONCTB
IIPOCTHIX BEIIECTB METAJIOB U HEMETAJIJIOB.

[IpeacraButenn HemeTtamwioB. dochop u ero auIOTpOIHBIE MOAUGBUKAIIHH.
CpaBHeHme cBOMCTB Oenoro u kpacHoro ¢ocgopoB. O61acTH UX MPUMEHEHUS.
Cepa u oOnactTu €€ MpUMEHEHHs. YTJIEPOJ, €ro aUIOTPOIHBIE MOAN(PUKAINH
(anmma3, rpaduT, (QyJIepeHsl), UX CBOWCTBA U MPUMEHEHHE. A30T, €ro CBOWCTBA U

IIPUMEHEHUE.

JleMoHCTpauuu.

. Kosuteknust MeTauioB U CILJIaBOB.

. Komneknus «HyryH u craimpy .

. Komnekuus n3nenuii u3 aaxtOMUHMS U €T0 CILIABOB.

. Komtekuus nzenuii u3 oyosa.

. Kosnekus HeMeTauioB - TPOCTBIX BEIIECTB.

. Komnekuus « AKTUBHPOBAHHBIN YroJib U 00JIACTU €r0 MPUMEHEHUS».

. Buneopparmentsl u cnaidapl «MeTamibl W CIJIaBbl B HCTOPUH
YEJI0BEYECTBAY.

. BuneodparmenTs! u cnaiiabl «Xya0KeCTBEHHbIE U3/1€NINA U3 UyTYHA U
CTaJIN».

. BuneodparmenTsl u chaiiapl «3070TO - MaTepuan IOBEIUPOB U
MUPOBBIE JIEHBIW.

. Buneodparment «Ilasaue». Buneodparment wiu cnaiig «Kucnopon -
BELIECTBO TOPEHHUs] M JbIXaHus». BupeopparMeHThl U clabl «AJTOTPONHS
YTIEPOIa».

. [Tonyuyenue 6emoro docdopa u U3y4eHHe ero CBOMCTB.

. Mojenu KpucTalIn4ecKux peméTok aimMasa u rpadura.

. ['openue cepol u dhochopa.

JlaGopaTOpHBIE OTBITHI.

. O3HaKOMJICHHE C KOJUIEKIMEW METAIUIOB U CILIABOB.

. O3HaKOMJICHHE C KOJUIEKIMEW HEMETAJIIOB.

Cio:kHbIe BelllecTBa

BaneHTHOCTP Kak CBOMCTBO aTOMOB OJHOIO XHMHUYECKOT'O JJIEMEHTA
COCIUHATBHCA CO CHUPOr0 OINPEACIEHHBIM YUCIOM aTOMOB JIPYroro XMMHUYECKOI'O
AJIEMEHTA. DJIEMEHTHI C TOCTOSTHHON U IEPEMEHHON BaJE€HTHOCThIO. CTPYKTYpHBIE
dbopmynsl. BeiBom dopmynsl coemuHeHus 10 BaneHTHOCcTH. OmpeneneHue
BAJICHTHOCTH XHMHYECKOTO »djemMeHTa 1o (opmyne BemectBa. CocraBieHue



HA3BaHUN COCOUHEHWN, COCTOSIIMX U3 JBYX XHUMHUYECKUX DJIEMEHTOB, 10
BaJICHTHOCTH.

CocraBnenue  Ha3BaHuUM  OKCHUAOB.  OKCHUIBI  MOJEKYJSIPHOTO U
HEMOJIEKYJIIPHOTO cTpoeHus. Ponb okcuyoB B mpupojae. KuciaoTHele A0Xau.
[TapHukoBbIi 2 PEKT.

[MpencraBurenu okcumoB. Boma, yrimekucnbiii ra3, okcua yrieponaa(ll)
(yrapusiii raz), oxcuna cepbi(lV) (cepructeiii raz), okcuna kpemuus(lV), wux
CBOMCTBA U IPUMEHEHHUE.

Kucnotsl, ux coctaB u kiaccudukanus. KucinoTel opraHuyeckue u
Heoprannyeckue. Munukaropsl. Tabmuua pactBopumoctu. ComnsiHas U cepHas
KHCIIOTBI, UX CBOMCTBA M IIPUMCHCHHE.

OcHoBanus, uX coctaB U Ha3BaHus. [wuapokcorpymnma. OcHoBaHHS
pacTBopuMbIe (IIENOYM) U HepacTBOpUMbIe. MI3MeHeHHe OKpacku MHIUKATOPOB B
HIeJIOYHON cpene. [Mapokcuasl HATpus, Kaldus M KajibIUs, MUX CBOHCTBA U
IpUMEHEHUE.

Conm, UX cocTaB U Ha3BaHUsA. PacTBOpUMOCTH cojieil B Boje. XJIOPHUJ
HATpHs U KapOOHAT KaJbIKs, UX CBOMCTBA U MPUMEHEHHE.

Knaccudukanus Heoprannueckux Bemiects. [IpocTbie BelecTBa: METAILIBI U
HeMeTautbl.  CJOXKHBIE BEIIECTBA: OKCHJbI, OCHOBAaHHUS, KHCIOTBI, COJIU.

JlemoncTpanum.
. Komnekus okcumos.
. Komnekius Kucior.
. Komnekius ocHOBaHUI.
. Komnekus cone.
. ["amenne n3Bectn. Bo3roHka «Ccyxoro jbaay.
. W3meHeHne OKpacKku HHAMKATOPOB B HIEJIOYHOM U KUCIOTHOW Cpenax.
. [IpaBumno paz0aBieHUs CEPHOUN KUCTOTHI.
. OOyrnuBaHuWEe OpPraHWYECKUX BEIIECTB M MATEPHAIIOB CEpPHOM

KHUCIIOTOM. Tabnuiia pacTBOPUMOCTH OCHOBaHUH, KUCIIOT U COJIeH B BOJIE.
JlaGopaToOpHBIC OIBITHI.

. [IponyckaHue BbIABIXaEMOIO BO3/yXa Y€pPE3 N3BECTKOBYIO BOY.
. HccnenoBanre pacTBOPOB KUCITOT UHAUKATOPAMH.
. HccnenoBanre pacTBOPOB MIECIOYEH MHAUKATOPAMH.

8 KIIACC

IlepBoHaYa/IbHbIe XUMHUYECKHE IOHATHS

[Ipenqmer xumun. Posib XMMUK B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemiecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ArpEraTHOE COCTOSTHUE
BeniecTB. [loHATHE O MeTOmax Mo3HaHWsA B XUMHUH. YHCThIC BEIIECTBA U CMECH.
CriocoOnI pa3aeineHus cMeceit.

ATOMBI U MOJEKYJIbl. XHUMHUYECKHE 3JIeMEHTbl. CHUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.



Xumudeckas ¢opmyna. BajJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAs MOJIEKyJsIpHas Macca. MaccoBasi 4Ol XUMUYECKOTO AJIEMEHTA B
COECIMHEHUMU.

KomnuectBo BemectBa. Mosb. MonsipHas macca. B3anmocBsi3p KoJIM4ecTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUHN.

@uU3NYECKUEe U XUMHUUYECKHUE SBJICHUSA. XUMHUUECKAsl pEaKlus U €€ MPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BEIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX peaKIUil (CoeqMHEHUS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOHN MOCY0M, mpaBujiaMu paboThl B JaOOpaTOpUU U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCALMSI BOABI) U XUMHYECKUX (TOPEHHE CBEUH, MPOKAUIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MENa C KUCIOTOMN) SBJICHUN, HAOIIOICHUE U
ONKMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasiiokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
meau (I1) mpu HarpeBaHuM, B3aMMOJCHCTBHE jkelie3a ¢ pactBopoM cos menu (11),
U3y4YeHUE CIOCOOOB PA3JEIICHHUS] CMECEH: C MOMOILIBI0 MAarHuTa, (UIBTPOBAHUE,
BbINIApUBAHUE, AUCTWLIAIUA, XpoMaTorpadusi, MPOBEACHUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJIENIEd MOJIEKYJI
(ILIapOCTEePKHEBBIX ).

BaxxHeilline npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaoposn — 3J€MEHT U MPOCTOE
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (GU3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsl
MOJYyYEHUs] KHUCJIOpoJa B Ja0OpaToOpud U MPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIUsa KUCI0pOoaa.

TernoBol »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/1yXa, YCWJICHUE TapHUKOBOTO A (PeKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bomopon — »memeHT W mpocTtoe BemecTtBo. HaxoxkaeHnue Bomoponaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOOBI
noixyyeHus. KucinoTsl u comnu.

MousipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.



dusnueckne CBOWMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBAHUA.
Ponp pacTBOpOB B IpUpoJZi€e U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHUJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCIOTHBIC, aM(pOTEepHBIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKUE
CBOMCTBa OKCUJOB. [lonyueHne OKCUI0B.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusudeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[lomy4yeHne KACIIOT.

Commu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COCTUHEHHU.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIPEEIICHUE COACPKAHUS KUCIOPOJa B BO3AyXE, MOITYUYEHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/ia (TOpPEeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IIPUTOTOBIICHUE PpACTBOPOB C OMNPEIEIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIIAMU
(Hatpiem w® KaiblnueM) (BO3MOJXKHO  HCIIOJIb30BAaHHE  BHJICOMATEPHAIOB),
uccieoBaHue oOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HAOJIOICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IEJIOYEH,
u3yueHue B3aumonencTBus okcuaa meau (ll) ¢ pacTtBopoM cepHOIl KHUCIIOTHI,
KUCJIOT C MeTajulaMHu, peakluil HeUTpalu3aluu, TOJIyYeHHE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHUE OJIHOTO MeTajlla JPYTMM U3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad MO0 TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COEOMHEHUI.



Iepnoanyecknint 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
aemMenToB JI. U. MenpeneeBa. CtpoeHue arTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNNax CXOJIHBIX 3JIEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAUIbI,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCUIBI
Y THUJIPOKCHU/IBI.

[Iepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONIEpUOAHAs  (OpMBbI
[Tepuoanueckont cucrembl xumuueckux aneMeHToB [. M. MenneneeBa. [lepuomasl
u Tpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sep. M30oTonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckorn cucremsl [[. M. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproandeckoil CHCTEMBbI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku M mnpaktuku. [[. V. MennemeeB — yd€Hbld U
IrpakKIaHUH.

Xumnyeckasi cBs3b. KoBanmeHTHass (HOJSpHAsT W HEMOJIApHAsl) CBSA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucineHus.  OKHCIUTEIbHO--BOCCTAHOBUTEJIBHBIE  PEAKLUU.
[Iponiecchbl OKMcIeHns U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LIMHKA C pAacTBOPAMM KHUCJIOT M IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakliy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie cea3u

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCSl 4Yepe3 MHCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAyYHbIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JIJIsl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO11ue ecTecTBEeHHO--HAayUHbIe MOHATH: HAYYHbIN (aKT, TUIOTE3a, TeOopus,
3aKOH, aHallu3, CHUHTE3, Kilaccu(ukaius, TMNepUOJUYHOCTb, HaOIOCHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.



@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKHe BETHUMHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IUIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIC TOPOJIHI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Teprognuecknii 3axoH. [lepuoanueckasi cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBbIX TPEX TMEPUOJAOB, KW, KaJIbLMs M HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKECHUEM »JJIeMEHTOB B Ilepumonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3Iu4HbIM KJaccaM HEOPraHWYECKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanusa XuMUYeCKUX peaklyid Mo pa3auyHbIM MMPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEeHEN OKHMCICHUS XMMHUYECKHX 3JIEMEHTOB, MO 0OpaTUMOCTH, MO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DaKTOPHI,
BIIMAIOLIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ PEaKIIMH. CocraBieHue  ypaBHEHUU

OKHUCJIUTEIIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOIUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3m aucCcOLMallii BEUIECTB C PAa3JIMYHBIMU BUIAMHU
xumuueckon cBsizu. Crenens aucconuanuy. CUIbHBIE U ClIa0ble JIEKTPOIUTHI.

Peakiiuun noHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,



OCHOBaHMII W CcoJiell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura W anmaza), CIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKUuuu
OT BO3ACHCTBUS pAa3IMUHBIX (AKTOPOB, HCCICAOBAHUE DIEKTPOMPOBOAHOCTH
pacTBOPOB BEUIECTB, MpolLEecca AUCCOLNUALNMA KHUCIOT, WIEJIOYEed U COJIEH
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TNPU3HAKU  NPOTEKAHWS  peakuuMid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3ioKEeHUs, COCTMHEHUs), PacllO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUil HAa HOHBI, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemeranibl 1 MX coeiMHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHblEe CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHUYECKHME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3aMMOJEHCTBHE C METalUIaMU, HEMETaUlaMH, IIeJIoYaMH). XJIOPOBOJOPO/IL.
ConsHas KuciIoTa, XUMUYECKHE CBOMCTBA, IOJIyYECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpraHW3M 4YeJjoBeKa. BakHelline XJIOopuabl U HUX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTeleHU OokucieHus. CTpoeHue u (U3MUECKUEe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3MUecKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NPEACTaBUTENS Kjacca KHUCIOT W crneuuduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallie B OCHOBE MMPOMBILUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUcIOThl. CONM CEpHON KUCIIOThI, KAU€CTBEHHAs pEeaKlMs Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MPUPOJe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHUCIEHHS. A30T, paclpOCTPAHEHHE B MPUPOE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
bu3nUecKue 1 XMMUYECKHUe CBOMCTBA, MOJMydyeHrue U npuMenernue. Coiau aMMOHUS,



X (U3NYECKUE U XUMUYECKUE CBOWCTBA, MpUMEHEeHHEe. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHue HUTPATOB M COJIEW aMMOHHUSI B KadyecTBE MHHEpAJIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3sHeHHe OKPYKalollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HCHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
atoTponHbie Moaudukammu (ochopa, GU3MUIECKUE W XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3NIECKUe U XMMHUYECKUE CBOMCTBA,
nonyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCMICHH  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOITHBIC
MOAM(UKAIINK, PACIPOCTpaHEHHUE B TpHpojae, (PHU3MYECKHEe U XHUMHYCCKUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TMOTEIJICHUS KIMMaTa, MNapHUKOBBIN
s dekrt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIhCKOM
XO3SMCTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepojia (MeTaH, 3TaH, dTUJIEH, alleTUIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHI WX TmepepaboTku (O€H3WH), UX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKN BXKHBIX BEIIECTBAX: KHUpaX, Oelkax, yrieBojgax — U X
polli B OJKM3HU UEJOBeKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, IMOJy4YeHUE U
npuMenenue. CoenuHeHus: KpeMHus B mpupoje. OOuue mnpeacTaBiieHUs o0
okcune kpemaust (I1V) u kpemaueBo kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHEWIIe CTpOUTENbHBIC MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. [IpobiemMbl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuiui IKcnepumenm:

H3yueHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTPAKAIOIINE (PU3NUYECKHE M XUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpas3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHUE C



oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXKHO  HMCIOJb30BaHHE
BHJICOMATEPHUAIIOB), HAOIIOACHUE Mpollecca OOYyIJIMBaHUS caxapa IoJ JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4EHUE XHMHYECKHX CBOMCTB
pa30aBIIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOJIOJIeHHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoTydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne MpU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Y4YCHHE MozEenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
IPOLECCOM aACOpPOLMU PacCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHEe, paclioO3HABaHUE U U3YUYECHHE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peaklUuid Ha KapOoHAT U
CWIMKAT-UOHBl M M3YyYECHHE TMPU3HAKOB MX [MPOTEKAHUs, O3HAKOMJICHHE C
OPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BakHelune HeMeTauIbl U UX COCIMHEHUSD.

MeTtasiibl U X COCAUHEHUSA

OO01mast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHToB . N.
MenpeneeBa u ctpoeHus atToMoB. CTpoeHHE MeTauioB. MeTaimdecKkas CBs3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pemeTKa.  JJIEKTPOXMMUYECKHH  psl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CcrocoObl 3auMThl X OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoamyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
TUAPOKCUIBl HaTpusi W Kanus. lIpumMeHeHue IIeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJeHue B npupoze. Gusnveckne u XUMHUUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseimme coeauHEHMs KanbUus (OKCUJI, THUIAPOKCHI, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AmmoMUHUIA: TIoJIokeHUe B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpoOeHHUE aToma, HaxOXIAeHHE B Ipupone. Pusnyeckue u



XUMHYECKHUE CBOICTBa amtoMuHUsA. AMpOTEpHbIE CBOMCTBA OKCHIA U THIPOKCHIIA
AITFOMUHUS.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aToMa, HAXOXKICHHE B mpupone. dusnyeckue u
XMMHUYECKHE CBOMCTBa kene3a. OKcuabl, ruipokcuabl U conu xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJydCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C 00pa3llaMM METaUIOB M CIUIaBOB, WX (PU3NYECKUMU
CBOMCTBAMM, H3y4YEHHE  pE3YyJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOAECHCTBHS OKCHJA
KaJIbLIMSA W HaTpHUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHHE BHJIEOMATEPHAIIOB),
WCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA XKEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIIOJIb30BAHHWE  BUIEOMATEpHANIOB), MPU3HAKOB  IPOTEKAHUS
KAUECTBEHHBIX PEaKIMii Ha MOHBI: Mar"usi, KaJbLMs, aJlOMHUHHS, LIUHKA, XKeje3a
(I u xenesza (111), mexu (11), HaOmOaCHUE W OMKMCAHUE MPOIIECCOB OKPAITHBAHMS
IUITAMEHU HWOHAMHU HaTpusl, Kalaus M Kaiubluusd (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOWCTB T'MIPOKCUAA AITFOMUHUS
Y TUIPOKCH/IA IMHKA, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3aa4 110 TeMe «BakHenmue
METaJUIbl U UX COCTUHEHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW JXKU3HM YelOBeKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUECKUX peakuui B ObITy. IlepBas momoins npu
XUMHUYECKUX OKOTaX U OTPABICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (mpedenbHas J0mycTUMas
KOHLeHTpanus BeuecTs, aanee — [IJIK). Poias XxumMun B pemieHun 3K0JI0rHYeCKUX
npooeMm.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAaYYHbIX
NOHATUH, TaK Y TOHITHUM, SBISIOIUXCS CUCTEMHBIMU JIJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIe MOHSTHUS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKauusi, NEepUOAUYHOCTb, HAOIIOEHHE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJIEHUE, IAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIBI.



@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TONBbl, PAAUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUU 3apsjl, MPOBOJHHKH,
HOJYIIPOBOJHUKHU, JUAJIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNo, O0BEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs]
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYUHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE311b1, COHIIE.

buonorust: ¢orocuntes, npixanue, Ouocdepa, dKOCHCTEMA, MUHEPATHHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, INTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJIBL,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOY4YarOUIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B JKHU3HHU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATENIbHOCTH TMpPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNIKA CBOMX TOBAPHUILEH C TO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUH MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOil, MOCTYMHBIMU TEXHHUUYECKHUMH CpPEACTBAMH HHGPOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOMMMOCTH COOJIONICHNS TIpaBWJI OE30MACHOCTH TMpU OOpaIleHWH ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHON po(eCCUOHATIBHON IEATEIBHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPUMEHATH 3HAHUS, MOJy4aeMble NMPU U3YUYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLUII, TUIIOTE3a, (PaKT, cucTeMa, MPOIeCcC, SKCIIEPUMEHT U APYToe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOpPHIE 0OECTeunBarOT (POPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS MPU OCBOCHUHU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAINMA XUMHUYCCKUX BEIIECTB U XMUMHYCCKUX PEAKIIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (NPEeIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3YyUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

PUOOPETEHUE OIBITa 110 IUIAHUPOBAHUIO, OpPraHU3aIllMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTITaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KpPUTHUECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEW NPHUPOIHOU
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaTbl  IMO3HABATEIBHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEACIICHHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BIOMpaTh Harbosee 3 eKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX M PEaKIUsX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepasbHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETAlNH,
peo0pa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xoHIy oOydenus B / Kjacce IpeIMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e yMeHHE O0003HAUYaTh XHUMHUYECKHE DJIEMEHTHI, Ha3blBaTh UX W
XapakTepu30BaTh HA OCHOBE moJiokeHusd B llepumonnueckoit cucreme /l.
H. Menneneena;

e (dopMynupoBaHME HU3YUYEHHBIX TOHSATHH: BEIIECTBO, XUMHUYECKUUI
AJIEMEHT, aTOM, MOJIEKYyJia, MOH, KaTUOH, aHWOH, MPOCTOE M CIIOKHOE
BEILIECTBO, XUMHUYECKas PEAKIMs, BUJAbl XUMUUECKUX PEAKIIUNA U T. I1.;

e ompeneneHue mo ¢opMmynaM COCTaBa HEOPTaHWUYECKUX U OPraHUYECKHUX
BEILIECTB, BAJICHTHOCTA aTOMOB XMMHYECKUX 3JIEMEHTOB WJIM CTEIEHHU UX
OKHUCJICHUS,

e MOHMMaHUE MH(OPMALIUK, KOTOPYIO HECYT XUMMUUYECKUE 3HAKHU, POPMYIIBI
Y ypaBHEHUS;

e yMeHHME  KjJacCUUIUMpOBATh  MPOCThie  (METaIbl,  HEMETaJUIbl,
OJ1Iaropo/IHbIE Ta3bl) U CIOXKHbIE (OMHAPHBIE COCUHEHUS, B TOM YHCIIE U
OKCHUJIbI, a TaKXK€ TUJIPOKCUJIBI — KHUCIOThI, OCHOBaHUS, aM(oTepHbIC
TUAPOKCHJIBI M COJIN) BEIIECTBA;

e (dopmynupoBanue lleproguyeckoro 3akoHa, OOBSICHEHHE CTPYKTYpPbl U
uHdopmaiuu, Kotopyro Hece€T I[lepuomuueckas cuctemMa XUMHUYECKUX
anemenToB JI. 1. MenneneeBa, packpeitue 3HaueHus llepmogmueckoro
3aKOHA;

e yYMEHHE XapaKTEepPU30BaTh CTPOEHUE BEIIECTBA — BHUAbl XUMHYECKHUX
CBSI3€U U TUIBI KPUCTAINTMYECKUX PELIETOK;

e OIMCAaHHE CTPOCHHMS ATOMOB XMMHYECKHX 3jJeMeHTOB Ns 1-20 um 20 u
OTOOpaXXEHHE UX C TIOMOIIBIO CXEM;

e cocraBieHue  (popMyss ~ OKCHUJOB  XHMHUYECKHUX  DJIEMEHTOB U
COOTBETCTBYIOIINX UM THJIPOKCHUJIOB;

e HaNMCaHUE CTPYKTYPHBIX (OPMYNI MOJNEKYJIAPHBIX COCAUHEHUN U
(GOpMYIBHBIX €IUHUI] MOHHBIX COCAMHEHUMN 10 BAJIGHTHOCTH, CTETICHSIM
OKHCJICHUSI WJIH 3apsiaM HOHOB;

e yMeHHE (POPMYJIHUPOBATH OCHOBHBIC 3aKOHBl XUMHUU — TIOCTOSIHCTBA
COCTaBa BEIIECTB MOJICKYJISIPHOTO CTPOEHHUS, COXPAHEHUS MacChl
BEILIECTB, 3aKOH ABOTaipo;

e yMeHHE (HOpMYyTHUPOBATH OCHOBHBIC MOJOKEHUSI aTOMHO-MOJIEKYJISPHOTO
YUYEHUS U TEOPUU AICKTPOJUTHUECKON JUCCOIUAIINH;



ONpENEIICHNE TNPU3HAKOB, YCIOBUM IPOTEKAHUSA W NPEKpaLICHUs
XAMHUYECKUX PEAKIUN;

COCTaBJICHHE  MOJEKYJISPHBIX YPABHEHMM XWMHYECKUX  PEAKLUU,
MOATBEPXKIAIONUX OOIMe XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX BELIECTB M OTPAKAIOUIUX CBS3M MEXKIY KIaccaMu
COCIMHCHMI;

COCTAaBJICHUE YPAaBHEHUW PEAKLIHM C YYaCTHUEM DJIEKTPOJIUTOB TAKKE U B
HOHHOH (hopme;

ONpENIECIICHUE 0 XUMUYECKUM YPaBHEHUSAM MPUHAJIEKHOCTH PEaKIUN K
ONpPENEIEHHOMY THUITY WU BUJY;

COCTAaBJICHUE YPaBHEHUMN OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUN C
MIOMOILBIO METO/IA 3JIEKTPOHHOTO OalaHca;

IPUMEHEHUE TIOHATHM  «OKUCJIEHUE» U  «BOCCTAHOBIEHUE» U
XapaKTEPUCTUKU XUMUYECKUX CBOWCTB BEILIECTB;

OIpPEJIEICHHE C TOMOLIBI0 KaYECTBEHHBIX PEAKIUI XJIOpHU]I-, Cyab(aT- U
KapOOHAT-aHUOHBI U KATUOH AMMOHHSI B paCTBOPE;

OOBSCHEHHE BIUSHUA PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKUX
pEeaKLHnii;

YMEHUE XapaKTEpHU30BaTh IIOJOKEHHE METAIUIOB M HEMETAIOB B
[leproguyeckord CHCTEME DJIEMEHTOB, CTPOEHHME WX aTOMOB U
KpHUCTAJUIOB, 001IMe (PU3NUECKUE U XUMHUYECKHE CBOMCTBA;

OOBSICHEHHE MHOT000pa3usi MPOCTHIX BEIIECTB SBJICHUEM AJUIOTPONUU C
yKa3aHUEM €€ NMPUYHH;

YCTAaHOBJICHWE PA3IMYUNA TUAPO-, INUPO- M DIIEKTPOMETALUIYPrUUd U
WUIIOCTPUPOBAHUE  UX  [PUMEpaMd  MPOMBIIUIEHHBIX  CHOCOOOB
MTOJTYYEHHUsI METAJIOB;

yMEHUE J1aBaTh OOIIyI0 XapakTepucTuky siaemenToB I, I1, V1IA rpynm, a
TaK)Ke BOJOPOJIa, KHUCI0poaa, a30Ta, cephl, pocopa, yraepoaa, KpeMHUs
U 00pa30BaHHBIX MUMHU MPOCTHIX BEUIECTB M BAXKHEWILNX COEAUHEHUUN
(cTpoeHue, HaxOXKACHHE B NPHUPOJAE, MOIy4YeHUE, (U3HUECKHE U
XUMUYECKHE CBOMCTBA, TPUMEHEHUE);

YMEHHE OMUCHIBATh KOPPO3UIO METAIIOB U CIOCOOBI 3alIUThl OT HEE; 20)
YMEHHUE NPOU3BOJIUTh XUMUYECKHAE PACUETHI C UCIIOJIB30BAHUEM MOHATHIA
«MaccoBas JOJi1 BEIIECTBA B CMECH», «KOJIMYECTBO BEILIECTBAY,
«MOJISIPHBIA 00bEM» TIO POPMYJIaM U YPABHEHUSAM PEAKIIMA;

ONMCAHKNE CBOMCTB U MPAKTUYECKOr0 3HAYEHUS U3YUEHHBIX OPraHUYECKUX
BEILIECTB;



BBIIIOJIHEHUE 0003HaYEHHBIX B nmporpamme AKCIIEPUMEHTOB,
pacmo3HaBaHWE HEOPTaHWYECKUX BEMIECTB II0  COOTBETCTBYIOIIUM
MIpU3HAKaM;

cobOioicHUe TMpaBwi Oe30macHO paboThl B XMMHYECKOM KaOWHETe
(;tabopaTopun).

K xonIty oOydenus B 8 kiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMEHUMN :

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX MOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakuuu
COCJIMHEHHUS, pEaKUWUd Pa3joKEHUsA, PEaKUUU 3aMEIICHUs, peaKkuuu
00OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0OBOU A((EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CIOW aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(TpolLieHTHAs! KOHIIEHTPAIUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHU U
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONpPEIENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
INPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAs) B
HEOPTaHUYECKUX COECTUHEHUSX;

packpeiBath cmbicha [lepuommueckoro 3akona [[. WM. Menngeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX IoJIokeHus B lleprogmdeckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuoanueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)y, Maneie u
OoNbllIne TEpPUOAbl, COOTHOCHUTH OO0O3HAYEHHs, KOTOPbIE HMEIOTCS B
tabmune «llepuoanueckass cuctemMa Xumudeckux osgemeHToB [[. U.



MenaeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj spa, 00IIee YrcCiIO dJIEKTPOHOB
U PaCTIpPEIEICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIACCU(PUITUPOBATh XMMHUYECKHAE SJICMEHTHI, HCOPTaHUYECKUE BEIICCTBA,
XAMHYECKHE peakuu (10 YUCIy W COCTaBy YYacCTBYIOIIUX B pPEaKIUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPK/ast ONMMCAHUE TPUMEPAMU MOJICKYJIISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHH;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4eCTBECHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYIO U  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 ¢dopmyre
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATEILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMATH3alvIo, KJIaCCU(PHUKAIIUIO,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YeHUs CBOICTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAHUA  XUMHYECKOM  TMOCylod |
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeENIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAECTEHHOW MAacCOBOW JOJIEH PACTBOPEHHOIO BENIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(Jtakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIty oOyuenus B 9 kiacce npeIMeTHbIE PE3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPAaCKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHI: XUMHWYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJ0>KHOE BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsi, XUMUYIECKasi CBs3b, TEIUIOBOU 3(PdeKT
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAs UCCOIMALINS, pPEaKIMd HOHHOTO



oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBIE PEaKIMH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCIIUTENb,  BOCCTAHOBHUTEIIb, OKHMCJICHHEC W  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(pOTepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTaJTM4YecKas), KpUCTAJIMYecKass peneTka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peakluu, TMPeIeSbHO JOMyCThUMas
xoHuenTpaus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUUYECKUX TIOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIU;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COCIMHEHUM 1o (opMynaM, BHUI XUMHUYECKOMN
CBSI3U (KOBaJ€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIUCHIBATh U XapaKTEPU30BATh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3Myath TMOHATHS «rjaBHas moarpynmna (A-Tpynma)» H «moOodYHas
noarpynna (b-rpynma)», manele u OOJBIIHE IEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpeieieHne WX 10 DJJIGKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCIUHCHUMN B
npejenax MaJiblX MEPUOJIOB U TJIABHBIX MOATPYMI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XMMHUYECKUE peakiuu (10 YMCIAy M COCTaBy YYAaCTBYIOIIMX B pEakKIuu
BEIIECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJITBEPXKIAas OIKMCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;



COCTaBJISITh YPABHEHMSI JJIEKTPOJUTUYECKOW AMCCOLMUAIIMM  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, YypaBHEHHS pEakiui, MOATBEPKAAOIINX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIUn
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca STUX peaKiuii;
POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUA,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHMX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJISAPHYIO U  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (dopmyIe
COEIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON PEAKIIHH;

coOnofaTh  MpaBWia  IOJIB30BAHMA ~ XUMHYECKOW  MOCyAOH U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXke TNpaBuiia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH 110 BBIIIOJHEHHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO0 TOJYyYEHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BELIECTB (aAMMHAKa U YTIIEKUCIIOTO ras3a);

OPOBOAUTh  pEaKUUH, MOATBEPKAAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTUOHBl AMMOHHUS U MOHBI M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B
BOJIHBIX PacTBOpax HEOPraHMUYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIE ONEpPAlM MBICIUTEIBHON NEATEeIbHOCTH — aHAJIN3
W CHHTE3, CpaBHEHHUE, OOOOIIEHUE, CHUCTEMATU3AIMI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — /I WM3YYCHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHblE METOJbl IO3HAHUS —
HaOJII0/IeHUEe, U3MEpPEHHEe, MOJEITUPOBAHUE, SKCHEPUMEHT (peajbHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB dueKkTpoHHbIE (LM (POBbLIE)
HaumeHoBaHue pa3iesioB U TeM
Ne n/m KoHTpoabHbIe IpakTuyeckue o0pasoBaTe/bHbIE
NPOrpaMMsbl Bcero
padoTbl padoTbI pecypchl
1 [IpenMeTr XUMHUU U METO/IBI €€ U3yUEHUS 4 1 Bu6mmoteka [JOK
https://m.edso0.ru/7f41837c
, CrpoeHue BelecTB U UX arperaTHble 2 Bu6uorexa 1JOK
COCTOAHHA https://m.edso0.ru/7f41837¢
3 CMecH BellecTB, HX COCTaB 5 1 bu6nmorexa LIOK
https://m.edso0.ru/7f41837c
4 dusnyeckue SBICHUSI B XUMUKU 3 2 bubnuoreka [{OK
https://m.edso0.ru/7f41837c
; CocraB BeliecTB. XUMHUYECKUE 3HAKU U 5 . Bu6uorexa IJOK
(opmyser https://m.edso0.ru/7f41837¢
5 [IpocTsle BemecTBa 4 bubmmnoreka HOK
https://m.edso0.ru/7f41837c
7 Cl10)XHBIE BEIIecTBa 11 1 bubmmoteka IIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 34 5 4
[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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8 KUIACC

Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

' peakuuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon. Ilonsitue o kucinorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
Ne KoymuecTso yacos Jara DJIeKTPOHHBbIE HH(POBBIE
Tema ypoka
n/n Bcero KonTposibHbIe IIpakTuyeckue U3YyYeHUsI o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypchl
[Ipenmer xumuu bubnmnoreka HOK
1 1 04.09.23
https://m.edsoo.ru/ff0d210c
5 SBnenus, npoucxoasue ¢ 1 11.09.23 bubnuoreka [IOK
BEILIECTBAMU https://m.edsoo.ru/ff0d227e
HaGroieHne 1 3KCIepuMEHT B bu6nmorexa LIOK
3 XUMHU 1 18.09.23 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1 Bubmuorexa LIOK
4 «3HAaKOMCTBO C J1JaOOpaTOPHBIM 1 1 25.09.23 _ 1
https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
CrpoeHue BeliecTs bubnuorexa [IOK
> . 02.10.23 https://m.edsoo.ru/00adaébc
ArperaTHble COCTOSIHUSI BEILIECTB bubmuoteka [IOK
6 1 09.10.23 https://m.edsoo.ru/ff0d26ca
YucTele BelllecTBa U CMECH bubmmoreka IIOK
! 1 16.10.23 https://m.edsoo.ru/ff0d26ca
l'azoBBIe cMecHu bubmmoteka IIOK
8 1 23.10.23 https://m.edsoo.ru/ff0d26ca
9 MaccoBas 10J11 paCTBOPEHHOTO 1 06.11.23 bubmmoreka HOK
BEILIECTBA https://m.edsoo.ru/ff0d350c
[TpakTuyeckas padora Ne 2
[IpuroroBnenue pacTBopa ¢ but6mmorekxa [IOK
1 «p P P 1 1 13.11.2
0 3aJaHHOM MacCOBOH J0JIeH 3 3 https://m.edsoo.ru/ff0d350c
PacTBOPEHHOTO BEIIECTBAY
11 MaccoBast 10111 mpuMecei 1 20.11.23 bubmuoteka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

https://m.edsoo.ru/ff0d5b40

12 HekoTopsie criocoOb! pa3aeneHust 27 11.23 bubmmoreka [JOK
cMmeceit o https://m.edsoo.ru/ff0d26ca
JlucTriuAnys, Wiy neperoHka bubmunoreka [JOK

13 04.12.23 https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 3

14 «BpIpanuBanne KpUCTAIOB COTU» 11.12.23 bubmmoreka [JOK
IMpaktuueckas padora Ne 4 o https://m.edsoo.ru/ff0d28c8
«O4ncTKa MOBAPEHHOU COJTN»

XHUMUYECKHUE IIEMEHTHI bubnnorexa [JOK

15 18.12.23 https://m.edsoo.ru/ffod2be8
XHWMHYECKUE 3HAKH.

16 IIepnonnueckas cucrema 251223 bubnuorexa [IOK
XMUMHYECKHX demMenToB JI.1. o https://m.edsoo.ru/ff0d2be8
MenpeneeBa

. Xumuueckue GopMyIibL. 15,0124 Bu6uorexa 1JOK
OTHOCHTE b HAs ATOMKAS H R https://m.edsoo.ru/ff0d323c
MOJICKYJISIPHAST MACCHI

18 [ToBTOpEeHNE U 006001IEHNE TEMBI. 22 .01.24 bubmuoteka [IOK
[ToxroroBka Kk KOHTPOJIBHOU paboTe R https://m.edsoo.ru/ff0d323c

L KoHntponbHas pa60T§ Nel «Huctsie 29,0124 Bu6miorexa LIOK
BCIIECTRA H CMECH. AUMHHCCkad o https://m.edsoo.ru/ff0d4290
CUMBOJTIKA)

MerTansl POIII
20 05.02.24 https://resh.edu.ru/subject/I
esson/1607/start/
[IpencraBurenu MeTalIoB POIII

21 12.02.24 https://resh.edu.ru/subject/|

esson/1607/start/

22 Hewmeramis 19.02.24 bubmmoreka [IOK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d4290
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/

HpeI[CTaBI/ITCJ'II/I HEMECTAJIJIOB

https://m.edsoo.ru/00ad9a50
bubnunorexa LIOK

23 1 26.02.24 https://m.edsoo.ru/00ad9a50
BanxentHocTh POII

24 1 04.03.24 https://resh.edu.ru/subject/I

esson/1520/start/

OkcHapl bubnunorexa LIOK

25 1 11.03.24 https://m.edsoo.ru/ff0d664e
[IpencraBurenu OKCUAOB bu6nmorexa LIOK

26 1 18.03.24 https://m.edsoo.ru/ff0d664e
Kucnotsr bubnuoreka [IOK

27 1 01.04.24 https://m.edsoo.ru/ffodfee2
[IpencraBurenu KUCIOT bu6nmorexa LIOK

28 1 08.04.24 https://m.edsoo.ru/ff0dfee2
OcHoBanust. [IpencraBurenu bubnuorexa [IOK

29 OCHOBAHUMN 1 15.04.24 https://m.edsoo.ru/ff0d67ca
Comm bubmuoreka [IOK

30 1 22.04.24 https://m.eds00.ru/00ad9474
[IpencraBurenu coneit bubmmoteka IIOK

31 1 29.04.24 https://m.eds00.ru/00ad9474
Knaccudukanus HeopraHuyeckux bubmmnoreka HOK

32 BEILIECTB 1 06.05.24 https://m.edsoo.ru/00ad9a50
KonTponbhas padora Ne 2 Bu6 OK

33 «OCHOBHBIE KJIacChI 1 13.05.24 " ?HOTeKa 1

. https://m.edsoo.ru/00ad9ela

HEOPTaHWYECKUX COCAMHCHUIY

34 AHanu3 KOHTPOJIBHON pabOTHI. 1 20.05.24 bu6muoreka [JOK
[TonBeneHue UTOrOB yueOHOTO rojia T https://m.edsoo.ru/00ad9ela

OBLIEE KOJIMYECTBO YACOB I10 34

[NTPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 01.09.23 bu6mmoreka [IOK
yesioBeka. Tena u BemecTsa R https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 [Tonsatre o0 MeTOHaxX MO3HAHUSA B XUMUU 1 07.09.23 httos://m.edsoo.ru/ffod227e
[IpakTuueckas pabora Ne 1 «IIpasuia
paboThI B 1a00OpaTOPUU U IPUEMBI bubnnoreka [JOK
3 1 08.09.23
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1 14.09.23
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 Eub 1OK
UOJINOTEeKA
P i 1 15.09.2
5 «Pa3nenenue CMeceMv (Ha mpumepe 5.09.23 https://m.edsoo.ru/f0d28¢8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
6 ATOMEL Hf MOTIEKYJIbI 1 21.09.23 https://m.edsoo.ru/ff0d2a6c
XHUMUYECKHUE DIIEMEHTHI. 3HAKH bubmuorexa [JOK
7 1 22.09.23
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 [IpocTeie U CiI0KHBIE BEIIECTBA 1 28.09.23 https://m.edsoo.ru/Ffod2a6e
bu6mmoreka [IOK
A - 1 29.09.2
d TOMHO-MOIICRYIAPHOC yHCHHC 9.09.23 https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas hopmyia. BaaeHTHOCTB 05.10.23 https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
11 06.10.23
OTHOCHUTENIBHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO 12.10.23 bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. 13.10.23 bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYEeCKre U XUMHUUYECKUE SIBIICHUS. 19.10 23 bubmuorexa [JOK
XUMHAY€ECKast peaKIus T https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
15 . 20.10.23
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 96.10.23 bu6mmoreka [IOK
XUMHUUYECKHE YPaBHEHUS o https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudecTBa, MacChl
17 BEIIIECTBA 10 YPAaBHCHUSAM XUMHUYICCKHUX 27.10.23 bubmorexa HOK
B . P o https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IHq;HI/H[H a3JI0’KCHHS e 09.11.23 bubmorexa HOK
g P ’ o https://m.edsoo.ru/ffod3f34
3aMelIeHus, oOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
bu6mmoreka [IOK
19 SHITUKIOIEINCT. 0606uVJeHHe u 10.11.23 htts://m.edsoo.ru/ff0d40cA
CUCTEMaTH3aIUs 3HAHUH
20 Kontponbnas padota Nel o teme 16.11.23 bubnuorexa [JOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN o https://m.edso0.ru/ff0d4290
B — .
91 031yx — cMech ra3oB. CocTtaB 1711.23 bub6nuorexa [IOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK
22 KHUCIOpoAa (peaKIuy OKUCIICHHS, 23.11.23 httos://m.edsoo.ru/fOd4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH 24.11.23 bubmorexa LHOK
parop P ' o https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
peakuu, MOHSITHE O bu6mmoreka [IOK
24 30.11.23
TEPMOXUMHUYECKOM YPaBHEHHH, SK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI Zro 01.12.23 bubmorexa LHOK
P AYxa, o https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia 07.12.23 bubmmorexa [JOK
yi . p poa, o https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe 08.12.23 bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje o https://m.edsoo.ru/ff0d4dd0
duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
28 14.12.23
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 [ToHsiTHE O KUCIIOTAX U COMSAX 15.12.23 https:/m.edsoo.ru/f0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B 211223 bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckast paborta Ne 4 o Teme Bu6 OK
31 «ITomydenne u cobnpanme BOI0OpoOa, 22.12.23 nommoreka L{

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 28.12.23
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA ra3a 10 ero M3BeCTHOM 29.12.23 bubmmorexa [JOK
. o o https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 006EMOB ra3oB 1o Eu6 1OK
noIMoTeKa
34 ypa]iHeHI/IIO peaKiuu Iia OCHOBE 3aKOHa 11.01.24 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA 12.01.24 bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [Tonsitue 00 18.01.24 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuresns. HachimenHbie
37 Y HEHACHIIICHHBIE pacTBOPHL. MaccoBas 19.01.24 bubmmorexa [TOK
5 P P R https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIECTBA B PACTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
«[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
38 . . . 25.01.24
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBAY
39 KonTtponbHast pabota Ne2 o reme 26.01.24 bubnnorexka [JOK
«Kucnopon. Bomoposa. Boma» o https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KJIacCUpUKaIu, 01.02.24 bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 02.02.24 bubmmorexa LIOK
’ P T https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, 08.02.24 bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA 09.02.24 bubmumoreka [IOK
OCHOBaHUN R https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, 15.02.24 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA 16.02.24 bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: HIE)J'I )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG 22.02.24 bubmorexa [IOK
y YA ’ o https://m.edso0.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnorexa [HOK
47 29.02.24
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
48 . 01.03.24
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
4 I 7.03.24
9 O000111eH1E U CHCTEMATH3AIIUS 3HAHUI 07.03 httos://m.edsoo.ru/00adach?
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX 14.03.24 bubmorexa LOK
o P e https://m.edsoo.ru/00ad9ela
COEMHEHHI
IlepBble MONBITKH KIaCCU(PUKALIUU
51 XI/II\I/)II/I‘IGCKI/IX 3JIEMEHTOB gOHHI;I/Ie o 15.03.24 bubmorexa HOK
i T https://m.edso00.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U BuG 10K
nOIMoTEKA
52 [lepuoanueckas cucTeMa XMMHUYECKUX 21.03.24 https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
53 [lepurozpl, TPyMIIbI, MOATPYIIIBI 22.03.24 bubmmorexa [OK

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54 04.04.24
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit 05.04.24
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEeMEHTA 110 erf) MOJIOXKCHHUIO B 11.04.24 bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
57 . 12.04.24
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB 18.04.24 bubnuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HNonHnas xumuyeckas cBs3b 19.04.24 https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas 25 04.24 bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenosspHasi XUMU4ecKas 26.04.24 bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreneHb OKUCITCHUS 02.05.24 https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE 03.05.24 bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 OxkucIuTenu u BOCCTAHOBUTENH 10.05.24 https://m.eds00.ru/00adb076
65 KonrtponbHast padora Ne4 o reme 16.05.24 bub6nuorexa [IOK
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«Ctpoenue aroma. XUMUYECKasI CBS3bY

https://m.edsoo.ru/00adb486

PesepBubIil ypok. O600111IeHIE 1 bubnnoreka [HOK
66 . 1 17.05.24
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 Pe3epBHBII ypoOK. O6o6111eHHe u 1 93.05.24 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHbIil ypok. O6o6iueHHe u 1 24.05.24 bubmumoreka [IOK
cucTeMaTu3auuvs 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HMara ungpoBbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
[Tepuonuueckuii 3aKoH.

1 [Tepuonuueckas cucrema 1 01.09.23 bu6nmorexa LIOK
XUMHYECKHUX dj1eMenToB 1. 1. R https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 06.09.23 bubmorexa HOK

i o https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOIOB
Knaccudukanus 1 HOMEHKIATypa Bbu6moreka [JOK

3 1 08.09.23
HEOpPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
Bupl XuMUYeCKOM CBS3U U THITBI bubnuoreka [{OK

4 i 1 13.09.23
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas pabora Nel no reme http://f_lles.school—

5 TTOBTODCHIE 1 VITVEICHHE SHAMM 1 1 15.09.23 collection.edu.ru/dlIrstore/61

OFTOPEHHE 1 YIIYOICHHS 3 has f8437f-688f-dc72-4ead-
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca e1ch37845bbf/index. htm
Knaccugukanus Xxummuaeckux bubnmnoreka HOK

6 . 1 20.09.23
peakLuil o pa3INnyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHYECKOU Bu6 110K

noImoTexa

7 ! 1 22.09.23
PEAKIIHH. LIOHATHE O TOMOTCHHAIX 1 https://m.edsoo.ru/00adbe9a
reTePOTreHHBIX PEaAKIIUIX
[TonsiTHE O XMMUYECKOM Bu6 OK

8 paBHOBecHH. PaKTOPHI, BIUSIIOLINE 1 27.09.23 nomorexa L

Ha CKOpPOCTH XHUMHYISCKOM pPCaKkun u

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6numoreka [IOK

29.09.2
o peakuuu 9.09.23 https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN Bu6 110K
noInoTeKa
10 muccouuanyu. CUIbHBIE U Cl1a0bIe 04.10.23 https://m.eds00.ru/00adcd68
ANEKTPOJIUTHI
. bubmuoreka [{OK
11 Honnble ypaBHEHUS peakiuii 06.10.23 https://m.edsoo.ru/00add448
XUMUYEeCKUE CBOWCTBA KUCIIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI 11.10.23 bubnnoreka [JOK
00 DJIEKTPOIUTHYECKOM o https://m.edsoo.ru/00add5d8
JUCCOLIAAITIT
XHUMHUYECKHUE CBOICTBA COJIEH B BuG LIOK
N NOJIMOTEKA
13 cBete HpeHCTaBHeH?H 00 13.10.23 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
. bubmuoreka [IOK
14 [TonsTre o ruaponuse conen 18.10.23 https://m.edsoo.ru/00addoda
O06001IeHne U cCUCTEMaTU3AIIHS bubmuoreka [IOK
15 3HaAHUI 20.10.23 https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pemienne sKcrepuMeHTaIbHBIX 25.10.23 bubmmorexa [JOK
P o https://m.edsoo.ru/00addbfa
3a1aw»
KonrtponsHas padora Ne2 o reme
17 «DNEKTPOTUTHUECKAS TUCCOIUAITHS 27.10.23 bubmmorexa [JOK
P g HHAI. o https://m.edsoo.ru/00addecO
XHWMHMUYECKUE PEAKIIUU B PACTBOPAX»
18 OO1m1ast XapaKTEepUCTHKA raJIOreHOB. 08.11.23 bu6muoreka [JOK

XUMHUYECKUE CBOWCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

N bu6nmoteka [IOK
19 XUMHUYECKHUE CBOMCTBA, MOJIyYEHHE, 09.11.23 https://m.eds00.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme BuG 110K
. noInoTeKa
20 «HOJ‘IyIIeHI/I“C COJ'IfIHOI/I KHCJIOTBI, 15.11.23 https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSM
21 XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3 16.11.23 bubmorexa LOK
Pearii, A o https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprcTHKa YJICMCHTOB 991193 bubmmoreka [JOK
VIA-rpynmsi o https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
Haxoxnenue cepbl 1 €€ coeqMHEHUI bubnnorexa [JOK
23 . 23.11.23
B IIpUpoJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBomopo1, CTpOEHHUE, bubnnoreka [JOK
24 . 29.11.23
¢u3nyeckrue 1 XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE 30.11.23 bubmorexa LOK
. o https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
IIOJIyYEHUSI CEPHOU KUCIIOTHI. bu6muoreka [IOK
26 06.12.23
XHMMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolen cpeabl CoeTMHEHUSIMU
cephl
27 Brrunciaenue MaccoBoii 10K BBIX0O4a 07.12.23 but6mmoreka [IOK
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IIPOJYKTa peakLuu

https://m.edsoo.ru/00adec8a

OOw1ast xapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A3o0T,

bu6numoreka [IOK

28 13.12.23
pacrnpoCcTpaHeHHUE B IIPUPOJIE, https://m.edsoo.ru/00adeea6
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA
AmMHaK, ero Gu3nvecKue u
29 XUMHYECKHE CBOICTBA, MTOJIyYeHUE U 14.12.23 bubmmorexa [JOK
> HOIYHE o https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 mo Teme
30 <<1—I;0J'I eHue aNI[)MI/IaKa U3Y4YCHHE €ro 20.12.23 bubmorexa LIOK
. ye » 13YH o https://m.eds00.ru/00adf180
CBOWCTB
31 A3oTHas KUCIOTA, €€ (hU3MIecKue u 911223 bubmmoreka [JOK
XUMHYECKHE CBOMCTBA o https://m.edsoo.ru/00adf306
Vcnonp30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHECPATBHBIX Bubs 10K
nOIMOTEKA
32 0 i X 27.12.23
YAODPEIHH. AHMIIECKOE . https://m.edso0.ru/00adf518
3arps3HEHUE OKPYKAOIIEH CpelIbl
COEZIMHEHUSIMH a30Ta
®ocdop. Oxeun pochopa (V) u
33 (1)00((11))0 pHaﬂ KI/I(f[J'I((l))Ta q)q)lfsn(qe)cxne " 28.12.23 bubmmorexa [JOK
P . o https://m.edsoo.ru/00adf68a
XUMHAYECKHE CBOWCTBA, TOyYCHHE
Hcnonb3oBanue GocaToB B
34 KayecTBE MUHEPAJIbHBIX YI0OpEHUH. 10.01.24 bubmuoteka [IOK
3arpsi3HEHHE TPUPOTHON CPEIbI R https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacpocTpaHeHHE B
35 npupoje, Gpu3ndeckue 1 XUMUYECKHe 11.01.24 bubmmorexa LIOK

CBOMCTBA

https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

Oxcunel yriaepona, ux pusnveckue u
XUMHAYECKHE CBOWCTBA.

bubnunoreka LIOK

36 17.01.24
DKOJIOTHYECKUE TTPOOIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
R bubnuorexa [{OK
37 VYrosbHast KUCIOTA U €€ CoNn 18.01.24 https://m.eds00.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o Teme
"[TonyueHue yriaekucioro rasa. bubmmoreka [JOK
38 24.01.24
KadecTtBenHnas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpraHUYCCKUX BEIISCTBAX KaK O 25.01.24 bubmorexa OK
P . https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepo/ia
bubnunoreka LIOK
4 K i 1.01.24
0 PEMITHH I €10 COCIHHEIA 310 https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
Pemenue skcnepuMeHTaIbHBIX 33724 bubmmoteka IIOK
41 ) 01.02.24
no teme «BaxHeie HeMeTaibl 1 https://m.edso0.ru/00ae0bf2
UX COCIMHCHHS
KonTponbnas padora Ne3 no teme
42 «Baxxueimme HeMeTaIlTbl U UX 07.02.24 bubmorexa HOK
o https://m.edso0.ru/00ae0e18
COCITUHEHUS
OO01mas xapakTepucThKa
XUMHUYECKUX DJIEMEHTOB —
MeTaJIoB. MeTaimndeckast CBsI3b U bubmuoreka [{OK
43 08.02.24
MeTaJUTNYeCKas KpucTajandeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METaJIJIOB
44 XHUMUYECKUE CBOWCTBA METAJIJIOB. 14.02.24 but6mmoreka [IOK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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https://m.edsoo.ru/00ae103e

DNEKTPOXUMUYECKUN P
HaIPSDKCHUH METaJIJIOB

https://m.edsoo.ru/00ae1156

OO6u1re cnocoObl MOTyYSHHS
MmetaiuioB. CriaBel. Beraucienus no

. bubnuorexa [{OK
45 15.02.24
YPABHCHHMAM XHMHACCIHX Pearti, 50 https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
puMecH
bubnunoreka LIOK
46 I1 21.02.24
OHATHE O KOPPOSHI METAILIOB 0 https://m.edso0.ru/00ae1278
bubnunoreka LIOK
47 U2,
[lenoumsie meranel 22.02.24 https://m.edso0.ru/00ael4b?2
Okcubl ¥ THAPOKCUIBI HATPUS U bubnunoreka LIOK
4 28.02.
8 KaJus 8.02.24 https://m.edso0.ru/00ael4b?2
49 H_[enoql;loseMeJH)HvbIe METaJIIbI — 29.02.24 bubmuoreka [{OK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ael15e8
. bubnuoreka [{OK
50 Baxuelinme coeqMHEHNS KaJIbIIH 06.03.24 https://m.edsoo.ru/00ae15e8
http://files.school-
O00011IeHNE B CHCTEMATH3aIUA collection.edu.ru/dlrstore/61
>1 3HAHUNA 07.03.24 f84371-688f-dc72-4ea9-
e1cb37845bbf/index.htm
59 JKécTkoCcTh BOJIBI M CIOCOOBI €€ 13.03.24 bubmmoteka IIOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme 56 110K
HOJIMOTEKA
I .. 03.
53 eCTKOCTB"BOJII)I 1 METOJEI €6 14.03.24 https://m.edsoo.ru/00ae1ae8
yCTpaHEHUS
. bubnuotexa [JOK
54 A 20.03.24
JTEOMUHIH 0.03 https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U 21.03.24 bubnuotexa [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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THIPOKCHIA https://m.edsoo.ru/00aelc64

bu6nmoreka [IOK
56 Keneso 03.04.24 https://m.edso0.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeje3a 04.04.24 bubnmnoreka HOK

(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
http://files.school-

O06o001IeHNEe U CHCTEMATH3ALIHS collection.edu.ru/dlrstore/61

58 3HAHHUI 10.04.24 f8437f-688f-dc72-4ea9-
el1cb37845bbf/index.htm

[IpakTuueckas padora Ne 7.

Pemenue skcniepuMeHTABHBIX 33724 bubnuorexa [{OK

59 . 11.04.24

mo Teme «BakHelne MeTalIbl U UX https://m.edso0.ru/00ae3de8

COCAUHCHHMS

Brruncnenus no ypaBHEeHUSIM

XUMUYECKUX PEAKIUi, €CIIH OJUH U3

60 peareHToB J1aH B U30bITKE WIIN 17.04.24 bubmuoteka [IOK

COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750

MacCcOBOM JOJIH BBIXOJa MPOIYKTA

peaknuu
http://school-
collection.edu.ru/catalog/rub

OG600IIeHIEe 1 CHCTEMATH3AIINS r/eb17b17a-6bcc-01ab-

61 . 18.04.24 Oe3a-

SHarHH alcd26d56d67/23533/?inter
face=teacher class=50
subject=31

KonrponsHas pabora Ned 1o teme http://f_lles.school-

62 «BaxkHeime MeTaabl ¥ X 24.04.24 Collection.edu.ru/dirstore/61

COCOUHCHUA»

184371-688f-dc72-4ea9-
elcb37845bbf/index.htm



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23533/?interface=teacher%20class=50%20subject=31
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23533/?interface=teacher%20class=50%20subject=31
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23533/?interface=teacher%20class=50%20subject=31
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http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23533/?interface=teacher%20class=50%20subject=31
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23533/?interface=teacher%20class=50%20subject=31
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23533/?interface=teacher%20class=50%20subject=31
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm

BemiectBa u marepuassi B bubmmoreka [JOK
63 . 1 25.04.24
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XI/IMI/I‘-IGCKOCU3aI‘p513HeHI/Ie 1 08.05.24 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 15.05.24 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O606iueHHe u 1 16.05.24 Bu6muotexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O606?ICHH€ u 1 99 05.24 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O606£ueHI/Ie U 1 93.05.24 Bu6mmoteka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 7 kiacc/ 'adpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»
» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»
* Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOJINYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
Xumud. 8 kiacc. AxmetroB M. A. Meroandeckoe rmocoone

Xumud. 9 kimacc. AxmeroB M. A. Meroanyeckoe rmocooue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

https://resh.edu.ru/subject/29/



