MHHHCTEPCTBO MPOCBEUEHHSI POCCUNCKON ®EAEPAILIMN
Munucreperso odpaloBanus u HAYKH Kypexoii obaacru

AAMHHHCTPALHS Kypcxor/q{ﬁiona

MBOY «I'me3nnnosekas cpeanss obuy 30BATEABHAN WKOJA»
PACCMOTPEHA MPUHSITA N YTBEPAKIEHA
Ha saceaannn MO yunrenelt  Ha sacemannu \ﬁgpermoiﬂifxonbn
eCTeCTHEHHO- MENArorH4ecKoro coBeTa Mm {H.A.Puarrep
) MATEMATIHYECKOro HKAa Mpotokoa Nel or 30.08.24r.  TMpuxaz ¢ or 30.08.24r.
poroxon Nel or29.08.24r.  [peaceaarens

MO NCIArOru™ecKoro Corera

C.M.Houkosa tf W.E.Msanosa

P\'xugu.uncﬂ

PABOYAS TPOTPAMMA
(ID 4501328)

yuedunoro npeamera «Xumus. bazossiii yposens»

ans obyqarommxcs 8 — 9 knaccos

a.Pazunskoso 2024



INOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1o XMMHUHK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHuUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yJpTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalibHON
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YUETOM KOHLEMIUU MpernofaBaHusl y4eOHOro mnpeaMera
«Xumus» B 00pazoBaTeNbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHUHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTeNbHOE MPEIMETHOE COJEepKaHUE, MpelycMaTpuBaeT paclpeesieHne ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP)KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
W3YYEHUS XUMUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTHKH y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydJaroluXxcsi, OnpeAesieT BO3SMOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3yibTaTaM 00yYeHUs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTEIIbBHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IIPEJICTaBICHUI O MaTepUAIIbHOM €AMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (HOPMUPYEMbIE XUMHUEN
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUYECKON 0€30IacHOCTH, POOIIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYHKINOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS1a HA €JUHCTBO MPUPOJABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

CHocoOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HAaHUSM, K TPHUPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJIAJ B 3KOJOTHYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU OOecredyuBaroTCsl CHelU(UKON colep:kaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS NeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumuu Ha ypoBHE OCHOBHOrO O0IIEro 0Opa30BaHHS OPUEHTHPOBAH HAa OCBOCHHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYAIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKON XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHPOBaHA HAa OCHOBE CHCTEMHOTO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQAbIBAETCS M3 CUCTEMbI MOHATHH O XMMHYECKOM



9JIEMEHTE W BEIIECTBE M CHUCTEMBbI TOHATHH O XuUMHUYecKod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO TMPUHIMITY MOCJIEI0BATEIBHOTO PA3BUTHUSI 3HAHWW HAa OCHOBE
TEOPETUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBITIONHSST (DYHKIIUM OOBSICHCHHUS W TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAaHUIO U METOJIaM MMO3HaHUs B Hayke. M3yueHue xumMuu
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5-7 knaccel» u «duzuka. 7 Kiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUUECKON JCATEIHLHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — BaKHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XMMHYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIIBHBIX YMEHUW W HMX NPUMEHEHUH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH TMpaBUIl GE30MacCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMmHupoBaHUE WMHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS] HA CHCTEMAaTHYECKOE MPUOOIICHHE OOy4arolmuxcs K
CaMOCTOSITENIbHOW ~ IO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(bopMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaOIIMMUCS OIbITa
Pa3HOOOPa3HOM NEeATENTFHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIIOUYEBBIX
KOMTIETESHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHUBATH SIBIICHHUS OKPYXKAIOIIETO MHpA, WUCIONB3Ys 3HAHUS H
OTBIT, TIOJYYCHHBIC TPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPHU pEHIeHUH TpodieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH EATENBHOCTH;

— (opMupoBaHue y 00y4arOMMXCs TYMAHUCTUYECKUX OTHOIICHHM, TOHUMAHUS [ICHHOCTH
XUMWYECKUX 3HAHUU I BBIPAOOTKHM DKOJOTUYECKH IEJIECO00Pa3HOTO TMOBENCHUSI B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIMU K 00yYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHsS OOILEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HaNIPaBICHHOCTU AaJbHEUIIero 00yUeHHUs.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CriocoObl pa3/ieieHus: CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi J10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3anMocBs3b KOJIMYeCTBa, MAacchl U
quCcIa CTPYKTYPHBIX €IMHUI] BemecTBa. Pacu€rel mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHAOM Oapus, paznoxkenue ruapokcunaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keje3a ¢ pactBopoM conu Mmeau (), usydenwe crocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEeIEHHE OUYUCTKH TOBAapEHHOW COJM, HAOIIOAEHWE M ONHMCaHUe
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopon — ajIeMEHT M NIPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHUs Kuciaopoja B Jjaboparopuu u
npoMbIlIeHHOCTH. KpyroBopoTr kucinopona B mnpupoje. O30H — alioTporHas MOAM(pUKALUS
KHCIIOpO/a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon — oanemeHT M mpocroe BemecTBo. HaxokaeHue BoxopoAa B INPUPOE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pactBope. XuMH4eckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE U B KU3HU



yenoBeka. KpyroBopor BOJbI B MpHUpOJE. 3arpsi3HEHUE MPUPOAHBIX BOJA. OXpaHa M OYMCTKa
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. DU3nNUeCKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. Ousndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3liaMu OKCHJIOB M OINHMCAaHUE HMX CBOWCTB, IOJIyd€HHE, COOMpaHWe, paclo3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHNE OOpPa3I[0B HEOPTaHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoieiicTBusi okcuga meau (ll) ¢ pacTBOopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HEUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepmoamdeckass cucremMa xumuueckux a3memeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Menaenees — y4€Hbll U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKMCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI (TOPEHUE, PEAKIIUN PA3JIOKEHUS, COETUHEHHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHSTHIA,
ABJIAIOIIUXCSI CHCTEMHBIMHU JUIsI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IUKIIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, UBMEPEHUE, MOJICIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKHUE BEITUYHMHBI, €AMHHIIBI U3MEPEHHUs, KOCMOC, MIJIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMHYeckux odnemeHtos [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJbI XUMHUYECKOW CBA3M. THUIBl KPUCTAIUIMYECKHX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMuYHBbIM KJaccaM HEOpPraHMYECKHUX COEIMHEHUH, IeHeTh4yecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pPeakuil o0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOTreHHBIX M TeTEepOreHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens aucconuanuu. CHILHBIC U CIA0BIC AICKTPOIIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MPEJICTaBICHU 00 3IEKTPONIUTUYECKON auccorumanuu. KadecTBeHHbIE pEaKIMU Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIuu OT BO3JCHCTBUS pa3IMUHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs PeaKiuii MOHHOTO oOMeHa (0Opa3oBaHue
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre SKCIEPUMEHTaIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOreHOB.
XvMHYEeCKHE CBOWCTBA Ha MpHUMepe XJjopa (B3aMMOJCIHCTBHE C MeTalljlaMH, HeMeTalllaMH,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJIOpOA, CTpoeHHUe, (u3NYecKue M XMMUYeckue cBOMCTBa. OKCHJIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHOi KucinoThl. CoM CepHOI KMCIOTHI, KaUeCTBEHHAs peaklys Ha cyiabgaTt-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, noydeHue u npumeHeHne. Coau aMMOHMS, UX (PU3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KadyeCTBE MHUHEPAIBHBIX



ynoopennii. XMMUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCIEHHS. YTJIEPOJ], JUIOTPOIHbIE MOIU(BUKAIINH, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), HPOAYKTHl HUX IepepadOTKH
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJYYEHHE WU IPUMEHEHHE.
CoenuaeHnss kpemMHuss B mpupoje. OOmme mnpencrasicHus o0 okcunae kpemuus (V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-WOHBI U HAOJIOJEHHE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuaoB), HaOJroAeHHWEe Tpolecca oOOyINIMBaHUS  caxapa TMoja  JielicTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
MPOTEKaHUs, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOWCTBaMH a30Ta, (ochopa U UX COEAMHEHUU
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH W W3ydeHHE TMPHU3HAKOB UX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, pacro3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJYyKLHUeH
CHJIMKAaTHOW NPOMBIIIJICHHOCTH, PEUICHHE AKCIEPUMEHTANbHBIX 3a7a4y Mo Teme «BaxHeiune
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COEIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckoit cucreme xumuieckux 3semeHToB . 1. MenaeneeBa u cTpoeHust
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B mpupoje. OuU3nueckue U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumMuueckux anemeHToB [[. M. MeHpneneeBa, CTpOEHHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHHE B mpupoje. Ousznyueckre U XMMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoOeHHUE aTOMa, HaxOXJAeHUE B mpupoae. Pu3nvecKkue 1 XuMUYECKHUEe CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
U3y4eHUE PE3yIbTAaTOB KOPPO3UH METAJUIOB (BO3MOXHO HCIIOJIb30BAaHUE BHICOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KucIoposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUACOMATEPHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblysg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIEI0OBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICIIbHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSIHHE BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, MPUHATHIMU B OOILECTBE IpPaBUIAMHU U HOpPMaMM IOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHUE OMbITa JCSITEIBHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMUS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHOW MH(OpMaLMEl 0 MepeoBbIX JOCTUNKEHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOILEHHH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUIICH C IMO3UIMH HPABCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUH MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIECCOB M SIBJICHWH, ITO3HABATEIHLHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKMU3HU, OCO3HAHME IIOCIECACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TMPU OOpAIIeHHH C XWMHUYECKHMMH BEIIeCTBAaMH B OBITYy M pealbHON
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIOIEHUS IPaBMiI 0€30IacCHOTO TIOBEACHHUS MPH paboOTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS 3KOJOTHUECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBbIC JECHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHHUIO M OCYIIECTBICHUIO YI€OHOM NeSTEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbIBaTh CMBICH XHUMHUYECKHX TMOHSATHA (BBIAENATh MX XapakTEpHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy OOBEKTaMHU U3YyU€HHsI, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHBIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}lMeTHBIe u MeTaHpe}IMeTHBIe),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, IpeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4deckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC MPHU3HAKN H3Yy4YaCMBbIX 00BEKTOB — XUMHYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.



Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

YMEHHE HCIOJIb30BaTh MMOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IMO3HAHUSA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0II0JaTh 32 XO/I0M MPOIIECcca, CaMOCTOSTEIbHO IPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

PatGora ¢ undopmaumeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO PA3TMYHBIX BUJIOB
1 GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAst TUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MOcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE IPUMEHSTh Pa3IMUHbIe METO/IbI U 3alPOCHI MPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIbHBIX 33a4
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HUCHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJIeHUEe KYIbTYypOil aKTUBHOTO HCIIOIb30BAHMS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpenCcTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B Mpollecce Y4eOHON U HCCiel0BaTeNIbCKON
NEeSITeIbHOCTH WH(POPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO35HUCTBA U TPAHCTIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

yMEHHsI 3aJaBaTh BOMNPOCH (B Xole auanora M (WIM) IUCKYCCHH) IO CYIIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCHUTEIHFHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMyUYEeHHBIE PE3yNbTaThl MO3HABATEIBHOMN AESITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTALUI0 PEe3yNbTAaTOB BBINOJIHEHUS XUMHYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEIBLHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU TPU PEIIeHHMH BO3HHUKAIOIIMX IMpOoOJeM Ha OCHOBE Ydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeIICHHEe KPUTEPHUEB 110 OI[CHKEe KadecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBHUS:

YMEHHE CaMOCTOSITENILHO OTPEACISATh e NesTeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJWMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BBIOMPATH
HaubOonee dD(PQEeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX ¥ TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH MPEATIOKEHHBIA AITOPUTM JIEHCTBUHN MpU
BBIITOJIHEHUH 33JaHUH C yYETOM TMONydeHWs] HOBBIX 3HAHWH 00 HM3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraeéMble B YCIIOBUU 3a/IaHUH.



HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pPE3yJIbTAaTOB IO OCBOCHHUIO O00S3aTENBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpaMMmoi, BBIIECNAIOT: OCBOCHHBIC
oOydJalomuMucs Hay4YHble 3HAHUS, YMEHHS M CIOCOOBI JAeicTBUi, crneuuduueckue s
npeaIMeTHO o0nactu «XUMHUSA», BUIBl JAEATEIbHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K xonmy oOyuenust B 8 kijiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHN: aTOM, MOJIEKYJa, XUMHUYECKUN
3JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJIEKyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JA0Jds XUMHUYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peaKkiys, KI1acCUPUKaLIHs
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
o0OMeHa, 9K30- ¥ YHIOTEPMUYECKHUE PEAKIINH, TETUIOBOK A(P(PEKT peakunu, siipo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTa b, paJuyCc aroma, XMMHUYECKas CBS3b,
HOJISIpHAst M HENoJsipHas KOBaJEHTHas CBA3b, MOHHAS CBs3b, MOH, KAaTHOH, aHHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;
WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHM U NPUMEHATh 3TH
MOHSITHS IIPU ONTMCAHUU BELLECTB U UX IPEBPAIIECHUN;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJIsi COCTaBJICHHMsS (OpMya BELIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OIpeNieNATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb
OKHUCJICHHUS 7JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY Kiaccy COEAUMHEHHH 1o ¢opmynaaMm, BHJI XHUMHUYECKOH CBs3U
(KOBaJICHTHAasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
NOHMMAHHE MNEPUOJUYECKON 3aBHUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosokeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cuctembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «JIaBHas moArpymnma (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOAbI, COOTHOCHUTH
0003HaueHusl, KOTopble UMeroTcss B Tabauue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3aps] sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHYECKHE CBOICTBAa BEIIECTB pPa3IMYHBIX
KJIaCCOB,  IOJATBEp)KJas  ONHUCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKaHHSI XUMUYECKUX MPEBPALICHUI B pa3IMYHbBIX YCIOBUSX;



BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBLHON AEATEIBHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEeMATH3AIHIO0, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BELECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHUS  —  HaONMIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCYyI0M U  1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIECTB (BOAOPOAA W KHUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM J10JIEM paCTBOPEHHOIO BELIECTBA, IIJIAHUPOBATH
U MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIAKMYC, PeHOIPTAIICHH, METHIIOPAHXK U JPyTHE).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTD,
AJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCICHUS, XMMHUYECKas peakLHs, XMMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pPEaKUWd HOHHOTrO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHEe, OOpaTUMble U HEoOpaTUMbIE pEaKluy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUUH,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AJJIOTPONHs, aM(OTepHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETaJJIMYecKas), KpUCTAJUIMYecKas pemeéTka, KOppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUH, NPEIeNbHO IOIyCTHMas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

UCIMOJIb30BaTh XUMHUECKYI0 CHUMBOJMKY JJIS COCTaBJICHHMS (OpMYya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJIECHHUS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHM 1o ¢dopMmyram, BUJ XUMHUYECKON CBsI3U (KOBaJICHTHAs, UOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA 10 XUMHYECKON
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTIO BEILIECTBA;

packpbiBaTh cMbIch llepuonunueckoro 3akona Jl. M. MenneneeBa U 1eMOHCTPUPOBATH
€ro NMOHMMAaHME: OMMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rjaBHas mnoAarpynna (A-
rpynna)» u «mnobouynas mnoxarpymmna (b-rpymma)», manele u  OonblIMe MEPUOBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB JJIEMEHTOB M HX



COCMHEHUI B Tpejenax MajblX MEPUOJO0B U IJIAaBHBIX MOJATPYII C YYETOM CTPOEHUS
HX aTOMOB;

KJIacCU(PUITUPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA, XUMUYCCKHE
peakuuu (IO YUCIAY M COCTaBY YYacTBYIOLIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKMCIICHUSI XUMUYECKHUX JICMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME W cHenu(uyYeckrne XHMHUYECKHE CBOWCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXKAAasi OMMCAHUE TPUMEPAMH MOJICKYJISPHBIX U
HMOHHBIX YPaBHEHUM COOTBETCTBYIOMIMX XUMUYECKUX PEAKIIHA;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTUYECKON JUCCOLUAIIMU KUCIIOT, IIEJI0Yed U COJIeH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIIUid MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOATBEPKJAIOMIUX  CYIIECTBOBAHME T'€HETHYECKOM CBSI3M MEXJy BelleCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKInid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUsI XUMUYECKUX TPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEJBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COSIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM peaKkIuu;

coOnrofaTh MpaBuja MOJB30BAHUS XUMHUYECKOM TMOCYyI0M ©  J1abOopaTOPHBIM
o0opysoBaHrEM, a TakKe IMpaBuia OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSIMU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
¥ COOMpPaHHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YTIEKUCIIOTO ras3a);

MIPOBOJIUTH PEAKIIMH, MOATBEPHKAAIOIINE KAaUeCTBEHHBIN COCTaB PAa3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJOpHUI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATHOHBI aMMOHHS M HOHBI H3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AESITENIBbHOCTH — aHAJINW3 U CUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIMI0, BBISIBJICHUE MPUIYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl W3YYEHHS! CBOMCTB BEHIECTB M XHMHYECKHX PEAKIHI, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHUS — HaONIOJEHHE, W3MEPEHUEe, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 i 2 bubmuoreka [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMudeckue 15 1 i bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 ) i bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 ) 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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 [lepuoauueckas cucrema 7 bu6mmoreka [JOK
' XUMHYECKHX di1emenToB J1. 1. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIHH
bubmuorexa [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[ToBTOpenue u yriybiaeHue 3HaHUHA Bu6muotexa [JOK
1.1 5 1 -
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 i i bubnnorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
o | :
' DIICMEHTO PYHIEL -€pa 1 €e https://m.edsoo.ru/7f41a636
COEZIMHEHUS
| | . oo
: JIEMEHTOB V A-TPYIIITEL. T U UX -
Py ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
: JIEMCHTOB -Tpynmbl. YT "
. pyn poA https://m.edso0.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
Hroro no pazneny 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. MeTauibl M HX COeIMHEHUA

3.1 OO011e CBOMCTBA METAILIIO 4 bubnrorexa LIOK
. W€ CBOICTBA MET B
m o https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 https.//m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHME

8 KUIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUs
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Pois xumuu B 1 i i 03.09 bu6mmoreka [IOK
JKH3HH 4yesloBeka. Tena u BerecTsa https://m.edsoo.ru/ff0d210c
5 ITousTne o MeTo1ax IMO3HAHUS B 1 i i 05.09 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu u 1 i i 10.09 bubnnorexa [HOK
npuéMbl 00paIeHHs C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTIOBAHUEM
4 YucTele BemecTBa U CMECH. 1 i i 12.09 bu6mmoreka [IOK
CriocoObl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
5 EI;);I;T;;:{C::: iﬁ:fggilﬁ ijMepe 1 - - 17.09 bubmorexa IOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApEHHOM COJIN)»
bubnmnoreka [JOK
0 ATOMBL H MOJICKYIIbI L ) ) 19.09 https://m.eds;f).ru/fdeZaGc
7 XuMHU4YecKue 3J1eMEHTHI. 3HAK! 1 i i 94.09 bu6mmoreka [IOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 cnoxHbIE BELlECTBA 1 - - 26.09 Eggi?;f:igﬁﬁlffo d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 - - 01.10 }sgs:j;;;:;zi?rﬁ/ffo 42450
10 3aK0H OCTOSIHCTBA COCTaBa 1 - - 03.10 bubmuoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BEIIeCTB. XUMUYecKasi opMyIa.
BasieHTHOCTh aTOMOB XMMHUYECKHX

https://m.edsoo.ru/ff0d2eae

3JIEMEHTOB
OtHOcHTENbHAS aTOMHAs Macca.
11 OTHOCHUTETBHAS MOJIEKYJISIPHAS 08.10 bubmorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 1071 XUMHYECKOT0 10.10 bu6mmoreka [IOK
3JIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. 15.10 bu6mmoreka [IOK
MoansipHast macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. 1710 bu6mmoreka [IOK
XuMHUYecKas peaKiius https://m.edsoo.ru/ff0d37fa
IIpr3Haku U ycii0BUS IPOTEKAHUSA bubnnoreka [JOK
15 . 22.10
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MaCChl BEILIECTB. 24.10 bu6mmoreka [JOK
XUMHUYECKHe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Berauciienus konmudecTBa, MacChl
17 BEIIECTBA 110 ypaBHeHI/IHN; 07.11 bubmorexa [JOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHMA
Knaccudukanus XuMrU4IeCKux
18 peaKuHIgI) (CO:JII/IHGHI/IH pasIIoKeHus 12.11 Brbmiorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIAKJIONEINCT. 0606}:16HI/IC 51 14.11 bubmorexa HOK
B https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3aIrs 3HAHUI
20 KonTtponbhas padora Nel no treme 10.11 bubmuorexa [IOK
«BemiecTBa U XUMUYECKUE PEAKITHID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech ra3oB. Cocras 21.11 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kucnopon — anemeHT u
npoctoe BemuiectBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKUE
CBOMCTBA KHCJIOpOJia (peakuu

bubmuorexa [JOK

22 26.11
oKucieHus, ropenue). [lousatre 00 https://m.edsoo.ru/ff0d4614
OKCHIaxX
C 0
2 aSopsropu n mpowsmremoeTn g1y | Brmorera LIOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O 03.12 bu6mmoreka [IOK
TEPMOXMMHYECKOM YPaBHEHHH, IK30- ' https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUSIX
e ;"OHJII/IBO (uedtb, yroms u Me(T;aH). . BuGmmorexa LOK
ATPASHOHMC BOS/yXA, CHOCODHL C10 ' https://m.edsoo.ru/ff0d4c4a
NPE0TBPALCHHS
26 fﬁaimifai pag?iﬁ e 1002 ~ Puomorexa LIOK
OIyHeHuIe i cobupanie . ' https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYEHUE €TO0 CBONCTBY
97 Bonxopon — anemeHT u mpocToe 12.12 bubnnoreka [JOK
BelecTBo. HaxoxieHue B mpupo/ie ' https://m.edsoo.ru/ff0d4dd0
2| caohorsa nosopone Mpueserci ;710 | BHGmorera LOK
HOPOME- TP | https://m.eds00.ru/ff0d4ddo
BOJIOpOJIA
bubmuorexa [JOK
29 I1 19.12
OFFITHE © [HETOTax 1 copx https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI ToTydeHust BOAOPO/Ia B 24.12 bubnmuorexa [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[IpakTuueckas padora Ne 4 o reme

bubmuorexa [JOK

31 «Ilonmydenue u co(:)I/IpaHI/Ie BOJIOpO/A, 26.12 https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €ro CBOMCTB)

32 MomnsipHslii 00bEM Ta30B. 3aKOH 09.01 bubmuorexa [IOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KoIMuecTBa

33 BEIIIECTBA ra3a o erc; HU3BECTHOMY 14.01 bubmmorexa LIOK

. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Boruncnenus 006EMOB ra3oB 1Mo
34 YPaBHEHHUIO pEaKIlIMu Ha OCHOBE 16.01 bubmmorexa [JOK
. . https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIIICHUH T'a30B

35 DU3NYECKUE U XUMUYECKHUE 2101 bu6mmoreka [IOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 00 93.01 bubnuorexa [JOK
UHIMKATOpax https://m.edso0.ru/ff0d59e2
Boga kak pactBopuTens.

37 Hacreiiennrsie 1 HeHACHIIIICHHBIE 28.01 bu6nmoreka [JOK
pacTBOpbl. MaccoBast 10715 BEleCTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
«IpurorosiieHHE PaCTBOPOB C bubnuoreka [IOK

38 N . . 30.01
OTpeIeIEHHOM MacCOBOM J0eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA

39 KonTtponbhas padora Ne2 o reme 04.02 bubmuorexa [IOK
«Kucnopoa. Bogopon. Boxa» ' https://m.edsoo.ru/ff0d6342

40 OKcuIbl: COCTaB, KJIacCuUKaIs, 06.02 bu6mmorexa [IOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [lonydyeHne n XuMH4YECKUE CBOKCTBA 11.02 bubnuorexa [IOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

KHCJIOTHBIX, OCHOBHBIX U
aM(OTEpHBIX OKCHIOB

https://m.edsoo.ru/ff0d664e

OcHoBaHHUs: COCTaB, bubnmoreka [JOK
42 13.02
KiIaccu(uKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune u XuMHYECKHE CBOMCTBA 18.02 bubmuorexa [JOK
OCHOBaHMM ' https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukanus, bubmuorexa [JOK
44 25.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XuMU4ECKHE CBOMCTBA 9702 bubnnorexa [HOK
KHUCIIOT ' https://m.edsoo.ru/ff0dfee2
45 Comu écpeleHe): HOMEHKJIaTypa, 103 BuGmmorexa LOK
CIIOCOOBI MOJTYUEHHUS, XUMUYECKHE .
. ya ’ https://m.edso00.ru/00ad9474
CBOIiCcTBa
[IpakTuueckas padora Ne 6.
47 Pentenune skcriepuMeHTaIbHBIX 3a]1a4 06.03 bu6mmoreka [JOK
1o TeMe «OCHOBHBIE KJIACCHI ' https://m.edsoo.ru/00ad9b7c
HEOPTaHMYECKUX COSIMHEHUI
18| xocemm aoprammon 1103 | DrbmoreraLIOK
KJI MH HEOPTraHHYECKUX .
. P https://m.edso0.ru/00ad9a50
COeIMHEHHU I
49 O00011eHNEe U CUCTEMATU3ALIS 11.03 bu6mmoreka [IOK
3HAHUN ' https://m.edso00.ru/00ad9ch?2
0 | "Oenmmmes e mooprammmmeen 1303 BubmoreraLIOK
CHO ev” CORt HEOP e ' https://m.edsoo.ru/00ad9ela
COEIMHEHN I
[TepBbIe MOMBITKU KIACCHUPUKAITUU BuGmorexa LOK
51 XMMHYECKHX 31eMeHTOB. [loHsaTHE O 18.03

rpynmnax CXO4HbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK

52 20.03
XUMHYECKHX di1emenToB J1. 1. https://m.edsoo.ru/00ada52c
Meunpeneena
bubmuorexa [JOK
I1 25.
53 CPHOJEL, TPYIHEL HOAPYHIHL 503 https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX 08.04 bubnuorexa [JOK
siep. M3oTorsl ' https://m.edsoo.ru/00ada342
CtpoeHue 2IeKTPOHHBIX 060J‘IO‘I€KV BuGmmorexa LOK
55 aToMOB 3J1eMeHTOB [lepuoanueckoii 10.04
https://m.edsoo.ru/00ada6bc
cucremsl J. 1. MeHnaeneeBa
XapakTeprucTUKa XUMHIECKOTO
3JIEMEHTA 10 €T0 MOJIOKECHHUIO B bu6mmoreka [JOK
56 . 15.04
[Tepuomuueckoii cucreme J1. U. https://m.edso0.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
JUISL pa3BUTHS HAYKU U MPAKTUKU. [l bubnuotexa [JOK
57 o 17.04
. MenneneeB — y4EHbIi, earor u https://m.edso0.ru/00ada96e
rpakIaHUH
58 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB 99 04 bubnuoteka [JOK
XUMHUYECKHX DJIEMEHTOB ' https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
59 141 24.04
OHHAT XUMITHCCKA CBAS https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMu4ecKas 29.04 bubmuorexa [IOK
CBSI3b ' https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonspHas 99.04 bubnnorexka [JOK
XUMHYECKAs CBA3b ' https://m.edsoo.ru/00adaab9
62 CTeneHb OKHUCICHUS 06.05 bu6nmoreka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

https://m.edsoo.ru/00adae28

63 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC 1 13.05 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKUCIIUTENIN U BOCCTAHOBUTEIIH 1 15.05 https://m.e dsi.ru 100adb076
65 ffé’f;ﬁgﬁfﬁ25320;2&225;2@ 1 20,05  Dubmiorexa LIOK
BN https://m.edso0.ru/00adb486
66 Peseprublit ypok. O6o0mIeHNE U 1 99 05 bubnnorexa [HOK
CHUCTEMATH3AIMs 3HAHHMH https://m.edso0.ru/00adb33c
67 PesepBuslit ypok. O60011eHNE U 1 99 05 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ad9ch?2
68 Peseprublit ypok. O600mIeHNE U 1 99 05 bubnnorexa [JOK
CHUCTEMATH3AIMs 3HAHHMH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jlara
Ne i/ Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeanble
Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
IT I .
€PUOIUYECKHH 3aKOH BuGmmorexa LOK
1 [Tepuonnueckas cucTeMa XMMHYECKUX 1 - - 04.09
https://m.edsoo.ru/00adb59e
sanemenToB /I. 1. Menaeneera
3
: S —— s 0609 | BnbmeoreraIOK
. ' https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 11.09 bubnuorexa [JOK
HCOPraHMYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
Bunsl xuMuueckoil CBA3U U TUIIBI bu6mmorexa [IOK

4 N 1 - - 13.09
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
K Oota Nel

. ostopene n yrayGresme st 1 ! gy Bubmorera LOK

P yry ' https://m.edso00.ru/00ael750
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca
Knaccudukanms XuMruaeckux peakiuit bubnuoteka [JOK

6 1 - - 20.09
0 pa3IMYHBIM NPU3HAKAM https://m.edsoo.ru/00adbcb0
n .

; caxuunn, Howsme o rovoremmx 1 s509 | Dumaonera LOK
PEAKIIH. ' https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaAKIIHSIX
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.

@DakTOpBI, BIUAIOIINE HA CKOPOCTh bubnnoreka [JOK

8 . 1 - - 27.09
XMUMHYECKON PEaKiMu U TOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC 1 - - 02.10 bu6mmoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

peakuuu https://m.edsoo.ru/00adcade
T .

10 ccoatun, Crutssnte 1 craGie o1  BubmorerallOK
FHCCOTHATITH. ' https://m.eds00.ru/00adcd68
AIIEKTPOJIUTHI

bu6mmoreka [IOK
11 n i 09.10
OFHBIC YPABHEHHA peakind https://m.edsoo.ru/00add448
12 iﬁfﬁ:ﬁiﬁ“ﬁ 5323: EBin;;]B(;Tegnﬁ 06 1100  buomoreka HOK
. Dol ' https://m.edsoo.ru/00add5d8
SIEKTPOJIMTUYCCKOM TUCCOITHAIITN

| ke s ro Bioworaa 0K
i§ TaBJICHUI JICKTPOJIMTHYCCKOM :
pel P https://m.edsoo.ru/00add8b2
JIUCCOIUAIIIN

bubmuorexa [JOK
14 IT i 18.09
OHITHE O TIAPOTHSE CONEH https://m.edsoo.ru/00add9d4
bub OK

15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 23.10 hgpi?;;;i;zi.ru 100addd12
[IpakTuueckas pabora Ne 1. «Pemienue bubnnoreka [JOK

16 25.10
IKCIIEPUMEHTAIILHBIX 33134 https://m.edsoo.ru/00addbfa

. K;HTpOJ‘IBHaSI pabota Ne2 ro treme o1t Bu6miorexa LIOK
(TICRTPOTHATHHACCRA IMCCONHAIHA. ' https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PaCTBOPAX)

. ;)(6ma;1 xapaKTeplfcha TaJIOTeHOB. a1t BuGmorexa OK

MMIHABCIHE CBOMCTRA Ha npuMepe ' https://m.edsoo.ru/00addfe2
XJiopa

o XJI0pOBOAOPO. E?onsmaﬂ KHCIIOTa, - Bumorexa LIOK
XUMITIECKHE CBONCTEA, TOMYHCHHIC, ' https://m.edsoo.ru/00ade104
MPUMEHEHUE

20 [TpaxTrueckast padota Ne 2 o teme 15.11 bubnnorexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

«ITosyyeHue COJITHOM KUCIIOTHI,
U3y4YeHue €€ CBONCTB»

https://m.edso0.ru/00ade348

Brruucnenus no ypaBHeHUAM

bubmuorexa [JOK

21 i, 20.11
MIIMITICCIC LA, CCIH O 13 https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB 99 11 bubmuorexa [JOK
VIA-rpymisl ' https://m.edsoo.ru/00ade64a
A .
2 Havomrene copun o cosmmenni s grap  Bromorera LOK
A P vﬂ ' https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOMCTBA CEPBI
24 CepoBoaopo1, cTpocHHE, (PU3HUECKUE 99.11 bubnuorexa [JOK
Y XMMHYECKUE CBOMCTBA ' https://m.edsoo.ru/00ade802
O .C
25 guoamscoxe w smccrre crofcrsa daip | BrOmoreHa LIOK
M3UYECKUE U XUMUYECKUE CBONCTB .
’ https://m.edsoo.ru/00adea28
IPUMEHEHNE
XVMMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE ITPOMBILIIEHHOT'O CrIocoba
MIOJIYYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
26 06.12
XUMHYECKOE 3arpsi3HeHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIleH cpeibl COETMHEHUSIMH
cepbl
97 Brrunciaenne MaccoBoi 10JIM BeIX04a 11.12 bu6mmoreka [JOK
NPOJyKTa PeaKkInu ' https://m.edsoo.ru/00adec8a
OO11ast XapaKTEepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, pacripocTpaHeHHE B bubmuoreka [IOK
28 13.12
npupoe, Gu3nYeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHuak, ero ¢puznueckue u 18.12 bubnnorexa [JOK



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

XUMHUYCCKHUE CBOﬁCTBa, IMMOJIYYCHUC U
IIPUMCEHCHHUEC

https://m.edso0.ru/00adf004

[IpakTuueckas padora Ne 3 o reme

bubmuorexa [JOK
30 11 20.12
« OvﬂyquHe avMiaia, HEyHetie ero https://m.edso00.ru/00adf180
CBOWCTBY
31 A3oTHas Kuciora, e€ GusndecKkue u 95,12 bubmuorexa [JOK
XHMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
“ aMMgHH;I 13 K;(quTBe MUHEPAITBHBIX 1o BuGmmorexa LOK
oOpeHuil. XUMHUYECKOe 3arpsi3HeHne .
YAOPP . P https://m.edsoo.ru/00adf518
OKpYXKaroIIel Cpelibl COeAMHEHUSIMHU
azoTa
() . \Y
33 (1)(());(%)(()) szSIKlefn((i))f: q)q()f:n(qez:fﬂe u 10.01 bubmorexa LIOK
P . ' https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYCHHE
Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPATBHBIX YIOOPEHU. bubnnorexka [JOK
34 . 15.01
3arpsi3HeHNE IPUPOIHON CPE/IbI https://m.edsoo.ru/00adfc20
docharamu
Yraepona, pacipocTpaHEHHE B IPUPOJIE, bubnuoteka [JOK
35 . 17.01
du3ryeckre 1 XMMUYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u
XHUMUYECKHE CBOMCTBA. DKOJOTHYSCKHE bu6mmoreka [JOK
36 22.01
po0JIeMbl, CBA3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
bubmuorexa [JOK
37 & 24.01
YTOmbHA KNCTOTA 1 € cOn https://m.edsoo.ru/00ae006¢
38 [TpakTuaeckast padota Ne 4 1o Teme 29.01 bubmmoreka [JOK



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
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

"TTosryueHue yriieKMcIoro rasa.
KayecTBeHHast peakiys Ha KapOoHaT-

HOH

https://m.edso0.ru/00ae027e

[TepBoHauanbHBIE MOHATHS 00

bubmuoreka [JOK
39 OpPTaHMYECKUX BEIIECTBAX KaK O 31.01 https://m.edso0.ru/00ae054e
COCIMHEHUSIX YTIIepoia
. bu6mmoreka [IOK
40 Kpemuuii u ero coenuHeHus 05.02 https://m.edso0.ru/00ae080a
[TpakTuueckas pabota Ne 5. Pemenue
41 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 07.02 bubmuorexa [JOK
«Bakueiinme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KoHntposbhas padora Ne3 o teme
42 <<Ba>Kli){eI71mHe erMeTaJJI\JrIH U UX 12.02 bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO0m1as XxapakTepUCTUKa XUMHUUECKUX
AJIEMEHTOB — METAJLIOB.
Merannudeckas CBI3b U bu6mmoreka [JOK
43 14.02
MeTaJTHYecKasl KpUCTAITNIECKast https://m.edsoo.ru/00ae103e
pemérka. PuU3n4ecKue CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.
44 DNEKTPOXUMHUYECKUN Psiji HAIIPsHKEHUN 19.02 Brbmiorexa LIOK
https://m.edso0o.ru/00ael1156
METaJIOB
OO6mue cnocoObI MOTYYEHUST METAJIIOB.
45 CnnaBbl. BeruucieHus o ypaBHEHUAM 21.02 bubnmuotexa [JOK

XUMHYECKHUX PEAKIUi, €CITU OUH U3
pEareHTOB COJAEPKUT IPUMECH

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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https://m.edsoo.ru/00ae0e18
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bubmuorexa [JOK

46 [TonsiTHE O KOPPO3UM METAIIIOB 26.02 https://m.eds00.ru/00ae1278
bubmuoreka [JOK
41 [lenorrie MeTane: 28.02 https://m.edsoo.ru/00ae14b2
48 OKcHUIbI U TUAPOKCUIBI HATPUS U 05.03 bu6mmoreka [IOK
KauIust ' https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNIbHBIC METAIIIBI — 07.03 bubmuoreka [JOK
KaJIbIIUI U MarHuit ' https://m.edsoo.ru/00ael15e8
. bubnuorexa [IOK
50 Baxneiinme coenuHeHNs KalbIUsI 12.03 https://m.eds0o.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 14.03
59 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ 19.03 bu6mmoreka [IOK
yCTpaHeHus ' https://m.edsoo.ru/00ae1886
- {[}I[?KTI/IquKaﬁ pabota Ne 6 o "TeMe . Bu6morexa LIOK
eCTKOCTB,,BOHH 11 METOARL €€ ' https://m.edsoo.ru/00aelae8
YCTpaHEHHSI
. bu6mmoreka [JOK
>4 AIOMHHHH 26.03 https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHIA U 96.03 bubnnoreka [JOK
THIPOKCHUIA ' https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
XK .04
56 ees0 09.0 https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a 11.04 bubnmoreka [JOK
(1) u xene3a (111) ' https://m.edsoo.ru/00ae35e6
bu6mmorexa [IOK
i 16.04
58 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 6.0 https://m.eds00.ru/00ae1 750
59 [IpakTuueckas padora Ne 7. Pemenue 18.04 bub6nuorexa [IOK

OKCIICPUMCHTAJIBHBIX 3aa4 110 TEME

https://m.edso0.ru/00ae3de8
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«Baxueimue MeTajuibl 1 UX
COETMHEHU S

Brruucnenus no ypaBHeHUAM
XUMUYECKHUX PEaKLU, ECIIM OJUH U3

60 pPEareHTOoB J1aH B U30BITKE WU 1 93.04 bubmuoreka [JOK
COJICPXKHT IpUMeCH. Bbraucienus ' https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJIa MPOIYKTa
peaxiuu
bu6mmoreka [IOK
1 7 1 25.04
6 O0001Ienne U cucTeEMaTH3alNs 3HAHUN 5.0 https://m.eds00.ru/00ae1750
2 Do e ) 3004  Dumorera LIOK
' https://m.edso0.ru/00ae1750
COETUHEHU)
63 BemecTBa u Marepuansl B 1 07.05 bu6mmoreka [IOK
MMOBCETHEBHOM KU3HU YEJIOBEKA ' https://m.edso0.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HeHue 1 14.05 bubnnoreka [JOK
OKPYKaroLen cpesbl ' https://m.edso00.ru/00ae4270
65 Ponp xumuu B pelieHuu 1 16.05 bubnuoreka [IOK
9KOJIOTUYECKUX MTPOOIEM ' https://m.edso00.ru/00ae4270
. bubmmorexa LIOK
66 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 21.05 https://m.eds0o.ru/00ae0d0a
bu6mmoreka [IOK
7 7 1 23.
6 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 3.05 https://m.edso0.ru/00adb33c
buo OK
68 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1 23.05 hgpsj,l:jll(;r:.egcdasi.ru 100ad9ch?
OBILIEE KOJIMYECTBO HACOB I10 68
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YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

1. Xumus, 8 kimace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AKMOHEpHOE 00IIIECTBO
«M3parenscTBO «lIpocBemenue», 2022r.

2. Xumus, 9 xknacc/ 'abpuensa O.C., Octpoymon U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«M3parensctBo «lIpocsemenne», 2023r.

3. PaGouas terpans k yueObnuky O.C. ['abpuensna «Xumus.8 kimace» M.: [Ipocsemenue, 2022r.
4. Pabouas Tetpans k yuebuuky O.C. I'abpuensna «Xumus.9 kimace» M.: [Ipocsemenue, 2022r.

METOANUYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA
1. Xumusa.8 kmacc: KoHtposnbHbIe M mpoBepouHble padoThl k ydueOHuky O.C. I'aGpuensHa
«Xumus 8 xnace» O.C.I'abpuenss u np.- M.: JIpoda, 2018r.
2. Xumusa. 9 k .. KoHTposbHBIE W TIpoBepouHbIe padoThl K yueOHuky O. C. 'aGpuensHa
«Xumus. 9 / O. C. I'abpuensy, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: JIpoda, 2016r.
3. T'abpuensn O. C., SAmykoBa A. B. Pabouas terpanp 9 xin. k yuebHuky O. C. I'abpuensna
«Xumust. 9. - M.: JIpoda, 2018r.
4. Tabpuensu O. C., BockoboitnukoBa H. I1. Xumusa B Tectax, 3agaudax, ymnpaxHeHusx. 8-9
K. - M.: [Ipoda, 2016r.
5. Xumus. CripaBouHas Terpaip B Tabmumax M. «AMPHUC-npece» 2021r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
1. http://www.alhimik.ru. IIpeacraBieHbl pyOpUKHU: COBETHI a0UTYPUCHTY, YUUTEIIO XUMHH,

CIPaBOYHMK (04eHb OoJiblIasi moAOOpKa TaOIMIl U CIIPAaBOYHBIX MAaTEPHUAJIOB), BeCeast XUMus,
HOBOCTH, OJIUMITHA]IbI, KYHCTKamepa (Macca MHTEPECHBIX UCTOPUYECKUX CBEICHUN).

2. http://www.hij.ru. Xypuan «XuMus U )KU3HBY

3. http://chemistry-chemists.com/index.html. DnexTponHsIit xKypHaI «XUMHUKHA 1 XUMUSD)

4. http://c-books.narod.ru. BceBo3amoxHas TuTepatypa no XuMHH.

5. http://www.drofa-ventana.ru. MsBectHoe u3naTenbCcTBO y4eOHOM auTepaTypbl. HOBUHKH
HaYYHO-TIONYJIIPHBIX M 3aHUMAaTEIbHBIX KHHUT 110 XHMHUH.

6. http://1september.ru. XKyphuan ais yuuresnei U He TOAbKO. BobIIoe KOTMYECTBO paboT

YYCHHUKOB, B TOM YHCJIC ¥ HCCIIEIOBATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIN MTOPTAIT CO
CCBUTKaMH Ha 00pa30oBaTeIbHbIC CAUTHI 10 XMMHUHU.

8. www.periodictable.ru. COopHuK cTaTell 0 XUMHYECKHX JIEMEHTaX, HIUTIOCTPHPOBAHHBIH
IKCTIEPUMEHTOM
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IIpunoxenne k padoyeii nporpamme OO0
y4eOHOro nmpeamera
«XuMHUD

®opmbl yuéTa padoyeii nporpaMMbl BOCIUTAHUSA B padoueil nporpamme no XuMuu

PaGouas mporpamma Bocnutanus MBOY «['He3gmiioBckass cpemHss oOmieoOpa3oBaTeIbHas
IIKOJIa» PpeaJu3yeTcss B TOM YHUCJIE W Yepe3 HCHOJb30BaHUE BOCIUTATEIBLHOTO IMOTEHIIMAa
YPOKOB XMMHHU. ITa paboTa OCYIIECTBISIETCS B CIEAYIOMUX Gopmax:

e [loOyxaeHue oOyuaromuxcsi coONr0faTh Ha ypoKe OOIIECNPHUHATbIE HOPMBI IIOBEICHHS,
npaBuia OOWIEHWS CO CTapmIUMU (TIeJarorndeckuMu pabOTHUKaMH) M CBEPCTHHUKAMU
(oOyuarouiMucs), NPUHLMIIBL Y4eOHOM AMCLUMIUIMHBL W camoopraHusauuu. IIpuBiedeHue
BHUMAaHHS 00Yy4JaIONIMXCS K HEHHOCTHOMY aCHEeKTy M3Y4aeMbIX Ha YPOKax MPEAMETOB, SBICHHIA,
COOBITHI uepe3: AEMOHCTPALUI0 O0YyYaroIMMCSl NPUMEPOB OTBETCTBEHHOI'O, I'Pa)KIaHCKOIO
MIOBEJICHUS, MPOSBICHUS YEIOBEKOIIOOMS M J0OPOCEPACYHOCTH — oOpalleHrne BHUMaHHUS Ha
HPaBCTBEHHbIE aCMEKThl HAYYHbIX OTKPBITUHA, KOTOPbIE U3y4YaroTCs B JaHHBIM MOMEHT Ha YPOKE;
Ha SIPKUX JeATeled KyJIbTypbl, YYEHBIX, IOJUTHKOB, CBSI3aHHBIX C HM3Y4aeMbIMU B JaHHBIN
MOMEHT TeMaMH, Ha TOT BKJIaJ, KOTOPbI OHM BHECIM B Pa3BUTHE HAIlEH CTpaHbl U MUpa, Ha
JIOCTOIHBIE MOApPaKaHUSI IPUMEPBI UX KU3HU, HA MOTHBBI X IOCTYIIKOB; — HCIIOJIb30BAaHUE HA
ypokax HMH(pOpPMALUHU, 3aTparuBarollell Ba)KHbIE COLMAJIbHBIE, HPABCTBEHHBIC, AITHYECKHUE
BOIIPOCHI

e lcnonb30BaHuEe BOCIUTATEIbHBIX BO3MOXKHOCTEH CoOJlepXKaHMs Y4eOHOro mpenMera ajs
dopmupoBaHUs Yy OOyYaroIUXCSd POCCUMCKUX TPAJULMOHHBIX JIYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIbTYPHBIX LIEHHOCTEH uepe3 mOoJ00p COOTBETCTBYIOUIMX TEKCTOB JJIsl YTEHUS,
IpoOJEMHBIX CUTyallUi A7 00CYKICHUS B Kilacce

e UuunuupoBanue OOCYXIEHUH, BBICKa3bIBAHHH CBOErO0 MHEHHs, BBIPAOOTKH CBOETO
JMYHOCTHOT'O OTHOILIEHMS K N3YYaeMbIM COOBITHSIM, SIBJICHUSAM, JIULIAM.

e BiuitoueHue B YpOK WIPOBBIX MpOLEAYp, KOTOpbIE IMOMOTalT MHOJAEpX aTb MOTHBALIUIO
00yyaromuxcs K NOJy4YEeHUIO 3HAHNN, HAJTAXKUBAHUIO TO3UTHUBHBIX MEKJINYHOCTHBIX OTHOILIEHUN
B KJlacce, TOMOIaloT YCTAaHOBJICHUIO JOOPOXKeNIaTeIbHOM aTMochephbl BO BpeMs ypoKa.

e [IpuMeHeHre Ha ypoKe MHTEPAaKTHUBHBIX (OPM padOThI, CTUMYJIHPYIOIIUX O3HABATEIbHYIO
MOTHUBAIMIO 00YYaIOLTHXCS.

e [IpuMeHeHue rpynmnoBoil paboThl WM pabOTHl B Mapax, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO
HABBIKOB KOMaHJIHOM pabOThl U B3aUMOAEUCTBUIO C APYTUMHU 00y4atOIUMUCS.

e Bribop u wHcIoNb30BaHME Ha ypOKax METOJOB, METOAMK, TEXHOJOTHH, OKa3bIBAIOLIMX
BOCIIMTATEIbHOE BO3/CICTBHE HA JINYHOCTh B COOTBETCTBHUM C BOCIMTATEIbHBIM HJIEATIOM,
LENBIO U 3a/la4aMH BOCIIUTaHUS.

ellHUIIMMpOBaHNE M TOAJIEPKKA MCCIEI0BATEIbCKOW JESATENIbHOCTH ILIKOJIBHUKOB B (hopme
BKJIIOUEHUSI B YPOK pa3IMUHBIX HCCIENOBATENbCKUX 3aJaHUN, YTO J1aéT BO3MOXKHOCTh
oOyyaromuMcsi TpuoOpeCcTH HAaBBIKU CaMOCTOSATENBHOTO PEIIEHUS TEOPETUYECKO MpoOieMsl,
reHepUpOBaHUS U O(OpMIIEHUSI COOCTBEHHBIX TMIIOTE3, YBAXKUTEIHLHOTO OTHOUIEHHS K UY>KUM
uziesM, MyOJIMYHOTO BBICTYIIJICHHS, ApTYMEHTUPOBAHUS U OTCTAaUBAHUS CBOEH TOUKH 3pEHHUSL.

e VYCTaHOBJIEHHE YBaXXUTENbHbIX, JOBEPUTENbHBIX, HE(OPMaJIbHBIX OTHOIIEHUH MEXIY
yuyuTeNleM U YYEHUKaMH, CO3JlaHHe Ha YypoKaX 53MOIMOHAIBbHO-KOM(OPTHONW Cpepbl.






