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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nmporpamma pa3paboTana Ha OCHOBE aBTOPCKOH MporpamMmbl o xumun uist 11 kimacca
B.B.Epemuna, H.E. Ky3bmenko, A.A. Jlpo3noBa, B.B. Jlynuna non penakmueit H.E. Ky3bpmenko,
B.B.Jlynuna, BeimymensaoM M3natenbckum neHTpoM «JIpoday.

Pabouas mporpaMMa MOKeT OBITH UCIIOJIB30BAHA MTPU O0YUYEHUU C IPUMEHEHUEM 3JIEKTPOHHOTO
o0OyueHUs U AUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHA.

PaGouass mporpamma OOHOBIIEHA B COOTBETCTBMM C (eAepanbHON paboueill mporpammon Mo

XUMHUH B YaCTH IIPEIMETHBIX pe3yabTaToOB U peanusyercs B 2023-2024 yuebHom roay B 11 kiacce.

MecTo npeaMera B y4eOHOM IJIaHe

ITo yueOHOMY TUTaHY Ha M3ydeHHME XUMHH B 11 Kjacce OCHOBHOM IIKOJIBI OTBOJIUTCS 1 4ac B

Hezento, Beero 34 Jaca, U3 HUX Ha KOHTPOJIbHbIE paboThl 0TBeIeHO 4 yaca.
YyeoHo-MeToaAuYeCKN KOMILJIEKT

1. Epemun B.B. Xumus: 11 knacc: yueOHuk: 6a3oBbiii ypoens/ B.B. Epemun, H.E. Ky3smenko,

A.A. Ipo3nos, B.B. Jlynun; noxg pea. B.B. Jlynuna. — 9-e uzn., crep. — M.: [IpocBenienue

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOIO0 NpeaMeTa

JINYHOCTHBIC

— YyBCTBO I'OPJOCTH 32 POCCHICKYI0O XMMHUYECKYI0 HAyKy U OCO3HAHUE POCCUICKON Tpa)KIaHCKOMN
UJCHTUYHOCTU — B [IEHHOCTHO-OPUEHTALIMOHHOM cepe;

— OCO3HaHUWE HEOOXOAMMOCTH CBOEH I03HABATENbHOW MEATEILHOCTH M yMEHHE YIPaBISTH €Io,
TOTOBHOCTh M CIHOCOOHOCTh K CaMOOOpa3oBaHUIO Ha NPOTSHKEHUHM BCEH >KU3HU; MOHUMaHUE
BAXHOCTU HEMPEpPBIBHOTO 00pa3oBaHMs Kak (akTopa YCHEMIHONH MpopecCHOHANBHON H
OOIIECTBEHHOH JIEATENFHOCTH — B NIO3HABATEIILHON (KOTHUTHBHOM, MHTEIUIEKTYaJIbHOM) cepe;

— TOTOBHOCTh K OCO3HAHHOMY BBIOOpY MAalibHEHIIel 00pa30BaTeIbHOM TPACKTOPHH WIH CQepsb
npo¢eCCUOHANBHON IeATETFHOCTH — B TPYAOBOM cepe;

— HempusATHE BPEAHBIX NPUBBIYEK (KypeHUs, yHmOTpeOJeHHs alKoroiii U HApKOTUKOB) HAa OCHOBE
3HAHUN O TOKCUYECKOM M HApKOTUYECKOM JEMCTBUU BEIIECTB — B cepe 310pOBbECOECPEIKEHUS U
6e3omacHOro o0pa3a KU3HH.

pezynsimugHble

o0yyaromuecst HayyaTcs:

— (GopMyIUpOBaTh U yIAEPKUBATh YUEOHYIO 3a1a4y;

— BBIOMpATh JEHCTBUS B COOTBETCTBHHU C TOCTABIICHHOMW 3a/1aueil U yCIOBUSIMH €€ peanu3alliu;

— TUIaHHUPOBATh MYTU JAOCTHKEHHs IIeieii, 0CO3HAHHO BBIOMpaTh Hambosee 3(heKTUBHBIE CIIOCOObI
pelieHrs yueOHbIX U M03HABATENbHBIX 33/1a4;

— TIpeABUICTH YPOBEHb YCBOCHUS 3HAHHM, €70 BPEMEHHBIX XapaKTEPHUCTHK;

— COCTAaBJIITH INIaH ¥ MOCJIEA0BATEIBHOCTE JEHCTBUH;

—  OCYIIECTBJISTH KOHTPOIb 110 00pa3ily U BHOCUTh HEOOXOANMbIE KOPPEKTHBHI;

— aJIeKBaTHO OIIEHUBATh MPABHILHOCTh WJIHM OIIMOOYHOCTHh BBHIMOJNHEHHS Y4eOHOU 3amaum, e&
O00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ pelIeHHs;

— clIMYaTh CHoco0® JIEHCTBUS U €ro pe3ynbTaT C 3aJaHHBIM JTAJIOHOM C LEJIbl0 OOHApyKEHHUS
OTKJIOHEHHMU U OTJIMYUN OT 3TAJIOHA;

o0yyJaromuecs 1noyry4yaT BO3MOKHOCTb HAYYUTHCS:

—  ONpPENENATh MOCIEA0BATEIBHOCTh MPOMEKYTOUHBIX LEJIEeH U COOTBETCTBYIOIIMX MM JEHCTBUH C
y4€TOM KOHEYHOI'O PE3YJIbTaTa;



MPEIBUIECTH BO3MOKHOCTH MOJTYUYECHHUSI KOHKPETHOT'O pe3ysbTaTa MU PEeLeHUH 3a1ay;
OCYLIECTBIISATh ~KOHCTAaTUPYIOUIMA W  MPOTHO3UPYIOUIMHA  KOHTPOJb IO  pe3yiapTary H
10 CoCcOo0y JIeHCTBHUS;

BBIICNATh M (DOPMYJTHPOBATH TO, YTO YCBOCHO M YTO HYXHO YCBOWTH, ONPEACIATh KaYeCTBO U
YPOBEHb YCBOCHHS,

KOHLIEHTPHPOBAaTh ~ BOJIO  JUIi  TPEOJAOJICHUS  HMHTCIUIEKTYyalbHBIX  3aTPyJHEHUH U
(bU3NYECKUX MPETATCTBU;

no3HaeaniesibHvle

o0yyJaromuecst HayJaTcs:

CaMOCTOSITENILHO BBIJIENIATh U (POPMYJIMPOBATH 103HABATEIbHYIO 1IETIb;

HCIOJIb30BaTh O0IME NPUEMBI PELLICHUs 3a1a4;

IIPUMEHSTDH [IPaBUJIA U NOJIB30BAaThCS HHCTPYKLUSAMU U OCBOEHHBIMU 3aKOHOMEPHOCTSIMU;
OCYILLECTBIISATh CMBICIIOBOE UTCHHUE;

cO3/1aBaTh, IPUMEHATH U NIPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUUECKUE CPEJACTBA, MOJIEIN U CXEMBI
JUIs peLIeHus 3ajay;

CaMOCTOSITEJIbHO CTaBUTh L€JIM, BBIOMPATh M CO3[aBaTh AJITOPUTMbI Ul pEIICHUS y4eOHBIX
XUMHUYECKHUX MPpoOIeM;

[IOHUMATh CYLIHOCTb QJITOPUTMHUYECKUX MPEIIUCAHUA U YMETh JNEHCTBOBaTb B COOTBETCTBUU C
IIPEUI0KEHHBIM aJITOPUTMOM;

MOHMMAaTh M WCIOJIB30BaTh XMMHUYECKHE CPEICTBA HATJSAHOCTH (PUCYHKH, Tpa(uKH, CXEMBI
U Ap.) JUIsl WUTFOCTPALMU, UHTEPIPETAlH, apTyMEHTALIUH;

HaXOJUTh B PA3JIMYHBIX MCTOYHHMKAX HH(OpPMAIHIO, HEOOXOAMMYIO Ul PEILICHHUS] XUMHUYECKUX
npooeM, M MPEACTaBIATh €€ B TOHATHON (popMe; MPUHUMATh PEIICHHE B YCIOBHIX HEMOTHOU U
M30bITOYHON, TOYHON U BEPOSTHOCTHOM MH(OpMaLnu;

06yqafoumec;{ moJrydaT BO3MOKHOCTb HAYUUTBCH:

YCTAaHABIIMBATh  IPUYMHHO-CJIEICTBEHHbIE  CBA3U; CTPOMTH  JIOTHUECKHE  PACCYXKIEHUS,
YMO3aKII04eHNs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 AaHAJIOTUH) U BBIBOJIBI;

¢dopmMHpoBaTh yueOHYIO U OOIIENOIb30BaTEIbCKYI0 KOMIETEHTHOCTH B O0JIACTH MCIOJIB30BaHUS
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (MKT-komnereHTHOCTH);

BHUJIETh XUMUYECKYIO 3a/1a4y B IPYI'MX AUCLUILIMHAX, B OKPYKAIOIEH KU3HU;

BBIJIBUT'aTh TUITOTE3bI NP PEILICHUH Y4EOHBIX 33/1a4 U IOHUMATh HEOOXO0IMMOCTb UX MIPOBEPKH;
IUIAHUPOBaTh M OCYLIECTBIISITH  JIEATENbHOCTh, HANpABICHHYO Ha pelIeHue 3ajad
UCCIIEI0BATENBCKOTO XapaKTepa;

BbIOMpaTh HanboJiee palroHalbHbIE U 3(()EKTUBHBIE CIIOCOOBI pElIeHUs 3a/1a4;
MHTEPIPETHPOBaTh MHPOPMALUU (CTPYKTYpHUpPOBaTh, NEPEBOJUTH CILIONIHON TEKCT B TaOIUILY,
MIPE3EHTOBATh NOJIYYEHHYIO0 HH(pOpMaIHIO, B TOM uncie ¢ nomoiibio MKT);

OLIEHUBATh MH(POpMAINIO (KPUTHUECKAsl OLIEHKA, OI[EHKa JOCTOBEPHOCTH);

YCTaHABIIMBATh MPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, BBICTPAUBATh PacCyXIeHUs, 0000IIECHNS;

KOMMYHUKamueHvle
O6yanOLHHCCH Haydarcs:

OpPraHM30BBIBATH y4EOHOE COTPYAHHUYECTBO M COBMECTHYIO [ESATEIbHOCTh C YYHUTEIEM U
CBEPCTHHUKAMM: ONPENIENSTh LI€TH, pacIpeaesaTh (QYHKIUU U POJIM yYACTHUKOB;



— B3aMMOJEHCTBOBATH M HAXOAUTH 00IIMEe crOcOOBl pabOThI; paboTaTh B TPYIIE: HAXOAUTH O0IIEe
pelieHne W paspemarbh KOHQUIMKTHI Ha OCHOBE COTJIACOBAHMSA IO3MIHUH M yd4éTa MHTEPECOB;
crynath naptHépa; GopMynupoBaTh, apryMEeHTHPOBATh M OTCTaUBaTh CBOE MHEHHE;

— TPOTHO3MPOBATH BOSHUKHOBEHHE KOH(DIMKTOB MPU HAIMYUU PA3HBIX TOUYEK 3PEHHS;

— paszpemarb KOHQIIMKTHI HA OCHOBE Y4€Ta HHTEPECOB M MO3UIUN BCEX YIACTHUKOB,;

— KOOPIMHHPOBATh M IPUHUMATh Pa3JIMUHBIC TO3UIUHU BO B3aUMOICHCTBHH;

— apryMEHTHpPOBaTh CBOI0 MO3HMLHUIO W KOOPAWHHPOBAaTH €€ C TMO3UIMAMH MapTHEPOB B
COTPYJHHYECTBE IIPU BBIPAOOTKE OOIIETO PEIICHNSI B COBMECTHOM JIESITENBHOCTH;

IPEJMETHBIC PE3YIbTAThI

o0yyJaromuecst HayJaTcs:

—3HaTh (MIOHMMATh) TEPMMHBI, OCHOBHBIE 3aKOHbl M Ba)XKHEHIIHME TEOPUM Kypca OpPraHHYecKoil u

00IIeH XNMUH;

— Ha0mojaTh, ONUCHIBaTb, (UKCUPOBATh  pe3yiabTaTbl M JellaTh BBIBOJABl Ha  OCHOBE
JIEMOHCTPALIMOHHBIX M CaMOCTOSITENIbHO MPOBEAEHHBIX SKCIIEPUMEHTOB, HCIOJb3YS IJIsl 3TOTO
pOAHOM (PYCCKHI MJIM UHOM) SI3BIK U A3BIK XUMUH;

— KJIAacCHU(PUUUPOBATh XUMUYECKUE JIEMEHTHI, IPOCThIE BELIECTBA, HEOPIraHUYECKHE U OpraHUYEeCKHe
COEUHEHUS, XUMUYECKHE ITPOLIECCHI,

— XapakTepu3oBaThb OOIIME CBOMCTBa, IOJYy4YEeHHME W INPUMEHEHME H3YYEHHBIX KJIACCOB
HEOPraHUYECKUX ¥ OPraHMYECKHX BEIIECTB U UX BAKHEHIINX IPEICTaBUTEIEH;

— OINHWCHIBaTh KOHKPETHBIE XHMHYECKHE PEAKIUH, YCIOBUS MX IPOBEIEHUS U YIpPaBICHUS
XMMHMYECKHMH IIPOLECCaMU;

— CaMOCTOSITEJIbHO TPOBOJUTH XUMHYECKHH OJKCHEPUMEHT W HaOI0AaTh JE€MOHCTPAllMOHHBIN
HKCHEPUMEHT, PUKCHPOBATH PE3YJIbTATHI M JIENIaTh BHIBOJIBI M 3AKITIOUEHUS 110 PE3yIbTaTaM;

— TPOTHO3MPOBATh CBOWCTBA HEW3YYEHHBIX BEIIECTB MO AHAJIOTUU CO CBOMCTBAMU HM3YyYEHHBIX Ha
OCHOBE 3HaHUSl XMMUYECKUX 3aKOHOMEPHOCTEM;

— ONpeAensTb WCTOYHMKM XUMHMYECKOW HMH(OpManu, moiay4daTb €€, MPOBOJUTh aHANU3,
M3rOTABIIMBATH UH(OPMALIMOHHBIN MPOIYKT U NMPEACTABIATH €r0;

— TIO0JIb30BaThCsl  00SI3aTEIbHBIMM  CIIPABOYHBIMM ~ MaTepuanaMu  (MEpHUOAUUYECKOW  CHUCTEMOM
xumuyeckux saemeHtoB JI. M. MenneneeBa, Tabmuieil pacTBOPUMOCTH, 3JIEKTPOXUMUYECKUM
PSAIOM HaNpsDKEHUH METAJIOB, PSIIOM 3JIEKTPOOTPULIATENBHOCTH) Ul XapaKTEPUCTUKU CTPOCHMUS,
cocTaBa M CBOWCTB aTOMOB XHMHYECKUX 371eMeHTOB [—IV mepuongoB um oOpa3oBaHHBIX HMU
MIPOCTBIX U CJIOKHBIX BEIIECTB;

— YCTaHaBJIMBaTh 3aBHCHUMOCTb CBOMCTB M NPUMEHEHHUs Ba)XHEHUIIMX OPraHUYECKUX COEAMHEHUN OT
UX XUMHYECKOIO CTPOCHHS, B TOM 4YHCIE€ M OOYCIIOBJICHHBIX XapaKTepOM JTOr0 CTPOCHHS
(MpenenbHBIM UK HETIPEAEbHBIM) U HATUYUEM (YHKIIMOHAIbHBIX TPYIII;

— MOJENHUPOBAaTh MOJIEKYJIbl HEOPTaHUUECKHUX U OPraHUYECKHUX BEIIECTB;

— TIOHMMAaTh XMMHUYECKYI0 KapTUHY MHUpPAa KaK HEOTHEMJIEMOW YacTU LEJIOCTHOM HAY4YHON KapTHUHBI
Mupa

®opMBbI M BHIbI KOHTPOJISA
OcHOBHBIMH (OpMaMH M BHJAMHM KOHTPOJS 3HAaHUM, yMEHHH W HAaBBIKOB SIBISIOTCS:

CaMONpOBEpKa, B3aUMOIIPOBEPKA, CaMOCTOsTeNIbHass paloTa, MpoBepoyHas pabora, pabora 1O

KapTouKaM, TeCT, (pPOHTAJIbHBIA M YCTHBIM ONpOC, MAaTEeMAaTHUYECKUH IUKTAHT, JOMAIIHsiSA padorta,

KOHTpOJIbHas paboTa.



Bunsl nesrenbHocTH U (OpMBI KOHTPOJIS Ha YPOKE BapbUPYIOTCS C YYETOM KOHKPETHOM y4eOHOM
CUTyallMeH B Kiacce.

Buowvi konmpona: Texymui, TeMaTu4eCcKuil, IPOMEXYTOUHBII, UTOTOBBIM.

Dopmbl NPOMEIUCYMOUHOU U UMO2080U AMMECMAYUU:

— TIHMCbMEHHas IpPOBEpKa — IHUCbMEHHBIM OTBET O00ydYarollerocs Ha OJIWH WM CUCTEMY
BOIIpOCOB (3amaHuii). K NHCbMEHHBIM OTBETaM OTHOCATCS: IPOBEPOYHBIEC, KOHTPOJIbHBIE,
TBOpYECKHE pa0OTHI; MHCbMEHHbIE OTYETHI O HAOMIOJCHHSX; MUChMEHHBIE OTBETHl Ha
BOIIPOCHI TECTA; TUKTAHTHI, pedepaTsl U APYyroe;

— yCTHasl MpOBEpPKa — YCTHBIH OTBET Y4Yalerocss Ha OJMH WJIH CHCTEMY BOIPOCOB B (hopme
6ece/pl, TUCKYCCHH, MOHOJIOTHYECKOTO M AMAJIOTHYECKOT0 BHICKAa3bIBAHUS, COOECEOBAHUS U
APYToeE,

— KOMOMHHUpOBaHHas MPOBEPKa — COUETAHUE MUCbMEHHBIX U YCTHBIX ()OPM MPOBEPOK.

COJAEP/KAHUE KYPCA OBYYEHUA
11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuueckne 0CHOBbI XMMHH

XUMHYECKHUH 3JIEMEHT. ATOM. SIIpo aTroma, H30TOMbI. DJIEKTPOHHAs 000J0UKa. DHEPreTUUECKHE
YPOBHH, IOAYPOBHH. ATOMHBIC opOuTanmu, S-, P-, d- smemeHTh. OCOOECHHOCTH pacHpeACICHHS
9JIEKTPOHOB MO OpOUTAIsIM B aTOMax »JJIEMEHTOB IEPBBIX YETBHIPEX TMEPUOMOB. DJIEKTPOHHAS
KOH(UTYypaIus aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux 3yemeHToB /. 1. Menneneesa.
Csa3p mepuoanueckoro 3akoHa u Ilepuoamueckoil cucrembl XuMudeckux isnementoB [[. .
MeHnaeneeBa ¢ COBPEMEHHON TeOpUel CTPOEHHMS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOICTB
XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIINAM U IEpUOaM.
3HavYeHNE MEPUOTUISCKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BeniecTBa. XUMUYECKask CBsI3b. BUIIbI XUMUUECKOW CBsI3U (KOBaJEHTHAsI HEMOJISIpHAS
Y TIOJISIpHAsi, MOHHAs, MeTaJTn4YecKas). MexaHu3Mbl 0O0pa30BaHMUsI KOBAJECHTHOM XWMHUUYECKOW CBSI3U
(oOMeHHBIN U JOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3b. BaaeHTHOCTh. DIEKTPOOTPUIIATETEHOCTD.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MONEKYISIpHOTO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBA. THUNBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOICTBAa BEIIECTB OT THUNA
KPUCTAIUIMYECKOMN PEIIETKH.

[Tonste o AuWcmepcHBIX cucTeMax. VICTHHHBIE M KOJUIOMJHBIE PacTBOPHL. MaccoBasi 1oJis
BEIIIECTBA B pacTBOPE.

Knaccudukanmss Heopranwmdeckux coeanHeHuN. HoMeHknaTypa HEOPraHWYECKHX BEIIECTB.
['eneTnveckas CBSI3b HEOPTaHUUECKHUX BEIIECTB, MPUHAICKANTUX K PA3TUIHBIM KJIacCaM.

Xumuueckass peaknus. Kimaccudukanmuss XUMUYECKHMX peakiii B HEOPTaHUYECKON W
OpraHMYEeCKOM XMMHH. 3aKOH COXPAHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHUs W NPEBpPALLECHUS
SHEPTUH MPU XUMUYECKUX PEAKIUSAX.



CkopocTh peakuuu, €€ 3aBUCMMOCTh OT pa3iuuHbIX (akTopoB. OOpaTHMble peaklHH.
Xumnueckoe paBHoBecue. MakToOpbl, BAUSIONIME HA COCTOSIHUE XUMHYECKOro paBHoBecus. [IpuHiun
Jle larense.

Onexrponutuyeckass auccouuanus. CunbHble u crnabble  AeKkTpodauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpasIbHasl, IETOYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

DKcrepuMeHTaANIbHbIE METO/Ibl U3yYEHHS BEUIECTB M MX NPEBpAIICHUN: JTEMOHCTpAIs TabIuil
«Ilepuoguueckas cucremMa xumudeckux osyeMeHToB JI. WM. MeHnaeneeBa», u3ydeHHEe MoOJenei
KPUCTAINIMYECKUX PEHIETOK, HAOIIOIEHIE U OMMCAaHUE JEMOHCTPAIIMOHHBIX U Ja00PaTOPHBIX OIBITOB
(paznoxeHue MepokcHaa BOAOPOJa B MPUCYTCTBUU KaTalIM3aTOpPa, OINPEACIICHHE CPEIbl PacTBOPOB
BEIIECTB C TIOMOINBIO YHUBEPCAIILHOTO WHAMKATOpa, PEaklUd HOHHOTO OOMEHa), TpPOBEICHHUE
MPAKTUYECKON paboThl «BiusiHMEe pa3nuuHbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKOHN PEaKIimy.

Pacuérnsie 3amaumn.

Pacuérel mo ypaBHEHUSIM XMMHUYECKHMX PEaKLUUW, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATUS «MACCOBAs J0JI BEILIECTBA.

Heopranuueckasi Xumms

Hewmeramnsl. Ilonoxxenne HemeramioB B [lepuoanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /Jl.
N. MenneneeBa 1 0COOEHHOCTH CTpOEHHUs aTOMOB. dDu3nueckue cBONCTBA HEMETANIOB. AJUIOTPONUS
HEMETAJIOB (Ha IpUMepe KUCIIOpoaa, cepbl, pochopa u yriepona).

XVUMUYECKUE CBOMCTBA BAKHEHUIINX HEMETAILIOB (TaJIOTEHOB, Cephl, a30Ta, docdopa, yriaepoaa
Y KPEMHHSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOACOAEPKAIINX KUCIOT, BOJOPOIHBIX COCTUHEHHUI).

[IpuMeHeHne Ba)KHEUILIUX HEMETANIOB U UX COCIUHEHUH.

Meraubl. [lonoxxenue merauioB B [lepronnueckoi cucreMe XUMHUYECKUX 3jieMeHTOB [l U.
MenpeneeBa. OcCOOEHHOCTH CTPOCHHS DSJIEKTPOHHBIX 000JI04eK aroMoB MeTauioB. OOmue
¢usnueckue cBoiictBa MeTayuioB. CIIaBbl METANIOB. DJNEKTPOXMMHUYECKUN Psii  HaMpsDKEHUN
METaJUIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIIMX META/UIOB (HATPUM, KAJIMM, KaIbIMH, MAarHUM, allFOMUHUH,
IIUHK, XPOM, JKE€JI€30, MEJ/Ib) U UX COCTUHECHUM.

O61ue cnocoObl mony4deHus: MeTauioB. [IpuMeHnenne MeTamuioB B ObITY U TEXHHUKE.

DKCNEePUMEHTAIBHBIE METOJIbI M3YYECHHS BEIIECTB M HMX IpEBpAICHUN: M3ydyeHUE KOJUICKIIUU
«MeTamsl U CIUIaBbl», 00Pa3I0B HEMETAIJIOB, PEIICHNE IKCIIEPUMEHTAIbHBIX 3a/1a4, HAOMIOACHNE U
OIMCaHWEe IEMOHCTPAIMOHHBIX U TaOOPATOPHBIX OMBITOB (B3aUMOACHCTBHE THIPOKCH 1A AlIFOMUHUS C
pacTBOpamMH KUCJIOT | IIEN0YeH, KaYeCTBEHHBIE PeaKIIMKU HAa KATHOHBI METAJUIOB).

Pacuérneie 3amaumn.

Pacuéter maccel BemecTBa M 00bEMa Ta30B MO0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE HIIN
00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacdy€Thl Macchl (00bEMa, KOIMYECTBA
BEIIIECTBA) MTPOJIYKTOB PEAKIIMH, €CJIU OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMuA U )KU3Hb

Ponp xumum B oOecriedeHHWH JKOJIOTHYECKOW, DHEPreTUYecKOW W MHUIIEBOM OE30MacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOAAaX MMO3HAHMS BEIIECTB U XUMHUUECKUX PEAKIIHil.

[IpencraBnenust 00 OOIMIMX HAyYHBIX MPHHIUINAX MPOMBIIUIEHHOTO TOJIYYSHHS BaKHEUITUX
BEILIECTB.

UenoBek B MHpE BEHIECTB W MaTEPHANIOB: BAKHEHIINE CTPOUTEIBHBIE MaTEpHAIbI,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKd, CTEKJIO, KEepaMHKa, MaTepHalibl Ui JJICKTPOHHKH,
HaHOMaTepHaJIbl, OPTAaHUYECKHUE U MUHEPAIbHBIC YIOOPECHHUS.



XUMUS U 310POBbE YENIOBEKA: NPaBUIA MCIIONb30BAHMS JICKAPCTBEHHBIX IIPENapaToB, MIpaBuia
0€30MaCHOTO UCIIOIB30BAHUS IPENApaTOB OBITOBOI XMMHHU B TIOBCEAHEBHOM KHU3HH.

MexnpeaMeTHbIe CBS3U.

Peanuzanusi MeXIpeIMETHBIX CBSI3€H NMpH HM3y4eHUHM OOILIed W HeopraHmyeckod Xxumuu B 11
KJIACCE OCYILECTBISETCS 4Yepe3 MCIIOIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAY4YHBIX HOHSTHUH, TaK U
IIOHATHUM, SBIAIOIUXCA CUCTEMHBIMU JJI OTJENIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOwire ecTecTBEHHO-HAy4Hble NMOHATHUA: HAaydHbIM (DakT, rumoresa, 3aKOH, TEOpUs, AHAIM3,
CHHTE3, Kilaccu(UKalus, NepruoJUUHOCT, HAOIIOIEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHE,
SIBJICHUE.

®usuka: Marepus, 3HEprus, Macca, aroM, D3JIEKTPOH, IIPOTOH, HEUTPOH, HOH, W30TOI,
paaOaKTUBHOCTb, MOJIEKYJA, 3HEPreTUYECKHH YPOBEHb, BEIIECTBO, TelO, OO0BEM, arperatHoe
COCTOSIHME BEIECTBA, PU3NUECKUE BEIMUUHBI U €IMHUIIBI UX H3MEPEHHS, CKOPOCTb.

Buonorus: knerka, opranusm, sKocucremMa, Ouochepa, Makpo- U MUKPOIIEMEHTHI, BATAMUHBI,
O0OMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MuHepabl, FOpHbIE TOPOJIbl, TIOJE3HbIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorusa: XuUMHUYECKas IMPOMBIIUIEHHOCTb, METAJUIYPIUs, IPOU3BOACTBO CTPOUTEIIBHBIX
MaTepHalioB, CEIbCKOX03IHCTBEHHOE IPOU3BOJICTBO, HUILEBAs IPOMBIIIJIEHHOCTb, (hapMaleBTHUECKas
IIPOMBILIIEHHOCTh, IIPOU3BOACTBO KOCMETHYECKHMX IIPENaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHualoB, JIEKTPOHHAs IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.

HNPEIMETHBIE PE3YJIbTATbBI
11 KJIACC

[IpenmeTtHble pe3ynbTaThl 0OCBOEHU Kypca «O011as 1 HeOpraHMuecKasi XUMHs OTPaXaroT:

c(hOpMHUPOBAHHOCTb TPEACTABICHUM: O XWMHUYECKOW COCTaBIAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHUpPA, POJIM XUMHUHU B IO3HAHWUU SIBICHUH NpUPOABI, B (OPMUPOBAHUU MBILIUICHUS U
KYJIbTYpPbl JIMYHOCTH, €€ (QYHKIIMOHATbHOW TPAaMOTHOCTH, HEOOXOUMON AJIsl PELICHUS MPAKTUYECKUX
3aJ1a4 ¥ SKOJIOTMYeCKH 00OCHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpenie;

BJI/ICHUE CHCTEMOM XMMHYECKUX 3HAHUM, KOTOpasl BKIIOYAET: OCHOBOMNOJAralolIUe MOHSITHS
(XMMUYECKUIl 2JIEMEHT, aTOM, M30TOIl, S-, P-, O- BIEKTPOHHBIC OpOWTAIM aTOMOB, WOH, MOJIEKYJA,
MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTb, JIEKTPOOTPHUIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKast
CBS3b (KOBaJEHTHAs, MOHHAs, MeTaJulM4yecKas, BOJIOpOJHAs), KpUCTAJUIMYEeCcKas peleTKa, THIIbI
XUMHMUYECKUX PEAKLUl, pacTBOP, MIEKTPOJIUTHI, HEIJIEKTPOIUTHI, IEKTPOJUTHYECKAs AUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peaKkMi, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHs AJIEKTPOIUTUUECKON quccolranuy, nepuoanyeckuit 3akon J{. . Menzaeneesa, 3aKoH
COXPAaHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHUS W MPEBPALICHHUS HHEPrHUH MPU XUMHUYECKHUX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, MUPOBO33pEHUYECKHE 3HAHUS, JIEKAIUE B
OCHOBE NMOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUECKUX SABICHUN, (PaKTOJOTHUECKUE CBEICHUS
O CBOHCTBax, COCTaBe, MOJYYEHHH M OE30MaCHOM HCHOJIb30BAHUU BAXKHEHUIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKOH J1eSTETbHOCTH YelIOBEKa,

c(OPMHPOBAHHOCTh YMEHUU BBIABJIATH XapaKTEpHbIE MPHU3HAKH TMOHSATHHA, YCTaHABJIMBaTh UX
B3alMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHSITHS MPU OMUMCAHUU HEOPraHMYECKHUX BEIIECTB U
WX TIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHUN HCIIOJIB30BaTh XUMUYECKYIO CUMBOJIUKY JUIsSl COCTaBIeHUs (HOpMYyIT
BEIIECTB W YypaBHEHMH XWMHUYECKHX peakmui, cuctematudeckyro HomeHknatypy (IUPAC) u



TPUBMAJIbHBIC HA3BaHMs OTIENbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIM ras, YIVIEKHUCHbIM ras,
aMMHaK, rai€Hasi U3BeCTh, Heral€Has U3BeCTb, IUThEBAs COJa, IUPUT U APYyTHUE);

c(OPMHPOBAHHOCT YMEHHH OIpPENENATh BAJCHTHOCTb M CTENEHb OKUCICHUS XUMHYECKUX
JJIEMEHTOB B COEJUHEHMSX Pa3jIMYHOIO COCTaBa, BUJ XMMHUYECKOW CBA3M (KOBaJIEHTHasl, MOHHas,
METaJIJINYECKasi, BOJOPOJHAsA) B COEIMHEHUSAX, THUIl KPUCTAIIIMYECKOM PEIETKH KOHKPETHOIO
BElIEeCTBa (aTOMHasl, MOJIEKYJISIpHasi, HOHHAsI, METANINYECcKas), XapaKkTep Cpelbl B BOJAHBIX pacTBOPax
HEOPraHUYECKUX COCIUHECHMI;

c(OPMHUPOBAHHOCTh YMEHUI yCTaHABJIMBATh NPUHAJIEKHOCTh HEOPTaHUUECKUX BEIECTB 10 UX
COCTaBY K ONpeAeaEHHOMY Kiaccy/Tpylie coelMHEeHUH (IIPOCThIe BEIeCTBAa — METAJIbl U HEMETAILIbL,
OKCH/[IbI, OCHOBAHUSI, KUCIIOTHI, aM(pOTEpHBIE TUIAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI TIepuoanydeckoro 3akona J[. M. MenneneeBa u
JIE€MOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIBHYIO M TPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BATh IEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKUX
aneMeHTOoB 1-4 nepuonos Ilepumonmyeckoii cucreMbl xumuueckux snemeHTtos Jl. M. Menneneesa,
UCIIOJIB3YS TOHATHS «S-, P-, O-3JCKTPOHHBIC OPOHMTAIIN», «IHEPreTHYCCKUE YPOBHHU», OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUs CBOWCTB XMMHYECKUX IEMEHTOB U MX COEAMHEHHH IO NEpUuojaM U
rpynnam [lepuoaudeckoi cuctemsl xXumuueckux anemenToB . M. Menneneesa;

c(OPMHPOBAHHOCTh yYMEHHUH XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XMUMHYECKHE CBOICTBa
HEOpPraHMYECKUX BEIIECTB PA3JIMYHbIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE M€HETUUYECKON CBS3U
MEX/y HEOpPraHM4eCKHMMM BELIECTBAMH C IIOMOIIbIO YPAaBHEHHUH COOTBETCTBYIOLIUMX XHMHUYECKUX
peakuuii;

C(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(PHUIMPOBATH XHMHUYECKUE PEAKUUU [0 pPa3IUuYHbIM
IpU3HAKaM (YUCIIy U COCTaBy pearupyrolluX BELIECTB, TEMJIOBOMY 3(PQEKTy peakluu, U3MEHEHUIO
CTEIEHEH OKUCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YUaCTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHHMH COCTABIIATh YPAaBHEHHsS PEAKIMH pa3IM4YHBIX THUIIOB, MOJIHBIE U
COKpaIlléHHbIE YPAaBHEHMsI peaKLMii HOHHOTO OOMEHA, YUUThIBasl YCJIOBHS, IPU KOTOPBIX 3TH pEaKLUH
UIYT /10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOJAUTH PEAKIMH, MOATBEPHKAAIOIINE KaYeCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPraHMYECKHX BEIECTB, PACIO3HABATH OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

C(OPMHPOBAHHOCTh YMEHUH pPACKPBIBATH CYUIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii OCpPEeICTBOM COCTABIIEHHS SJIEKTPOHHOTO OajlaHca ATHX peakLuii;

C(OPMHPOBAHHOCTh YMEHUH OOBICHATH 3aBHUCUMOCTh CKOPOCTH XHMHUYECKOH pPEaKIHUd OT
pa3nuYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOIO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeicTBus (npunuun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHMH XapaKTEpHU30BaTh XHWMHUYECKHE IMPOILIECCHI, JieXkalllue B OCHOBE
MPOMBIIIJIEHHOTO  TOJIY4€HUS CEepPHOM KHUCIOThI, aMMHaka, a Takke Cc(pOpPMHUPOBAHHOCTD
mpejacTaBieHU 00 oOIMX Hay4yHBIX MPHUHIMIIAX W SKOJOTHYECKHX MpoljeMax XUMHYECKOIro
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYMCIICHUS C UCIOJb30BAHUEM IMOHATHUS «MaccoBast
JI0J1s1 BEIleCTBA B PACTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHYECKUX PEAKIHUSAX, MacCChl
BEIIECTBA WM 00bEMA Ira30B 10 M3BECTHOMY KOJUYECTBY BEIECTBA, Macce MM 00BEMY OIHOTO M3
Y4acTBYIOUIMX B pEaKlUU BEHIECTB, TEIUIOBOTO 3(P¢eKTa peakiMy Ha OCHOBE 3aKOHOB COXpaHEHHS
Macchl BEUIECTB, MPEBPALLEHUS U COXPAHEHUS SHEPTUU;



c(hOpMHUPOBAHHOCTh YMEHHMM COOJIO/IaTh MpaBWJIa IOJB30BAHMS XHUMHUYECKON TMOCYI0N U
na0opaTOpHBIM 000pYIOBaHMEM, a TaK)Ke MpaBUiIa OOpAIIeHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMH TI0 BBIITOTHEHHIO Ja00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh yYMEHUH IUJIAHUPOBATh M  BBIIOJHATH XHUMHYECKHHA HSKCIEPUMEHT
(paznokeHue IMepokcHaa BOJOPOJA B IPUCYTCTBHM KaTalu3aTopa, OIpPENEIEHHE CpPEelbl pacTBOPOB
BELIECTB C IOMOIIbIO YHHUBEPCAIBLHOTO WHIUKATOpA, BIUSHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTH
XUMHUYECKON peaklnu, peakiuu HOHHOro oOMeHa, KaueCTBEHHbIE peakluu Ha cylbdart-, kapOoHaT- 1
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PElICHHE SKCIEePUMEHTANbHbBIX 3ajau 1Mo TeMaM «MeTalibl» U
«Hemeramnbl») B COOTBETCTBUH C MPaBUJIaMU TEXHUKU 0€30MaCHOCTHU MPU 0OpaIleHUU C BEIIeCTBAMU
1 J1abOpaTOpHBIM 00OPYIOBAHUEM, MPEICTABIATH PE3yJIbTaThl XUMHUYECKOT0 SKCIIEpUMEHTa B (hopme
3allUCH YPAaBHEHUI COOTBETCTBYIOIIMX peaKUuMi u (OpPMYIUpOBaTh BBIBOABI HAa OCHOBE JTHUX
pE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMHA KPUTUYECKH AaHATU3UPOBATh XHUMHUYECKYI0 HH(DOpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX MCTOYHUKOB (CPEICTBAa MAaCCOBOI KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUH COOJIIOIaTh IPABHIIA SKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEICHNUS B
OBITY U TPYAOBOH AEATETHLHOCTU B LIEISIX COXPAHEHMSI CBOETO 3/I0POBbS U OKPYXAIOUIEH MPUPOIHON
Cpelbl, 0CO3HABATh OMACHOCTh BO3/ICHUCTBHUS Ha KUBbIE OPTaHU3MbI ONPEeNEHHBIX BEIIECTB, TOHUMAs
cmbica nokaszarens IIJK, moscHATe Ha mpumepax crocoObl YMEHBIIEHMsS] U IPEIOTBPALICHUS HUX
BPEJHOI0 BO3/ICHCTBYS Ha OpraHU3M YEJIOBEKa;

Ui 00yYaroluxcsi ¢ OrpaHUUYEHHBIMH BO3MOYKHOCTSIMU 3/10POBbsl: YMEHUE INPUMEHATH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX IMO3HAHMS BEIIECTB M XUMHUECKUX SBICHUH;

JUIS CJIETIBIX M CIa0OBUASIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIB30BaTh pPelbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins mist 3anucu XumMudeckux GopmyiL.






TEMATHYECKOE IINIAHUPOBAHHUE

Ne Tema ypoka KoJsnuecTBo 4yacoB DJIeKTPOHHbIE
ypora KonTposabHbie IIpakTuyeckue (L ppoBnbic)
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
BemectBo (7 1)
1. BBOIHBII HHCTPYKTAX 1O TEXHUKE https://lesson.edu.ru/04/11
0e30macHOCTH. ATOMBI, MOJICKYJIBI, BeecTBa. | 1
CtpoeHue aToMa
2. BxonaHas quarHoctuueckas pabota 1 1 https://lesson.edu.ru/04/11
3. XuMHYECKast CBA3b. ATperaTHble COCTOSHHS 1 https://lesson.edu.ru/04/11
BEIIIECTBA.
4, [Tepunonnueckwuii 3akon JI.11. Menneneena 1 https://lesson.edu.ru/04/11
5. PactBopbrI. 1 https://lesson.edu.ru/04/11
6. Kosounabie pacTBOpbI 1 https://lesson.edu.ru/04/11
7. DNEKTPOTUTHYECKAs TUCCOLIUAITHS. 1 https://lesson.edu.ru/04/11
KucnorHocth cpenbl. MHIuKaTops!
Xumnueckue peaknuu (7 4)
8. VYpaBHEHUS! XUMHUECKUX PEAKLIUN U pacyeThl 1 https://lesson.edu.ru/04/11
110 HUM
9. Peakmiun nonnoro ooMmena. KauectseHnnie 1 https://lesson.edu.ru/04/11
peaKiuu
10. OKHCTUTENEHO-BOCCTAHOBUTEIHLHBIC PEAKITHH 1 https://lesson.edu.ru/04/11
11. | Dnexrponus 1 https://lesson.edu.ru/04/11
12. | IlpakTuyeckas padota Ne 1. «Pemienue 1 1 https://lesson.edu.ru/04/11
Ka4eCTBEHHBIX 3a]1a4
13. | OGoOmmatonmii ypok 1 https://lesson.edu.ru/04/11
14. | KontponbHas padota Ne 1 «BerecTso. 1 1 https://lesson.edu.ru/04/11
XUMUYECKUE PEAKITUND)
Heoprannyeckasi xumus (5 4)
15. Knaccudukanus HeOpraHMIECKHUX BEIIECTB. 1 https://lesson.edu.ru/04/11
[TpocTeie BenecTBa - HEMETAJUTBI
16. [IpocTeie BemecTBa - MeTauibl. PU3NYECKUE 1 https://lesson.edu.ru/04/11

cBolicTBa MeTaJu10B. CINIaBEI
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17. | XumMudeckure CBOMCTBA METAILIIOB 1 https://lesson.edu.ru/04/11
18. Mertamnet B ipupoe. [lomyuenue MeTamios. 1 https://lesson.edu.ru/04/11
Merannyprust
19. [Ipaktuueckas padora Ne 2. «[lomyuenue 1 https://lesson.edu.ru/04/11
MEJTHOTO KYIIOPOCay
Hay4Hble 0CHOBBI XHMH4€CKOT0 mpou3BoacTBa (6 4)
20. Bpewms B xumun. CKopocTh XUMUYECKOE https://lesson.edu.ru/04/11
paBHOBECHE U (GaKTOPbI, HA HETO BIIHSIOIINE 1
XAMHYECKUX PEaKIUi
21. Hay4HbIe TPUHIIUIIBI OPTaHU3AIHH 1 https://lesson.edu.ru/04/11
XHMHYECKOTO TIPOM3BO/ICTBA.
22. Hedrs. 1 https://lesson.edu.ru/04/11
23. [TpuponHsbIii ra3 u sHEpreTuKa 1 https://lesson.edu.ru/04/11
24. | Ob6obmaromuit ypox 1 https://lesson.edu.ru/04/11
25. Kontponbnas pabota Ne 2 «Heopranunyeckas https://lesson.edu.ru/04/11
xumus. HaydHble OCHOBBI XUMHUYECKOTO 1
MIPOM3BOJICTBA»
Xumusi B )ku3HU U obmecTne (9 1)
26. Xumus nunim. JIekapcTBEeHHbIE CpeICTBA 1 https://lesson.edu.ru/04/11
27. brertroBas xumus. Kocmerndeckue u 1 https://lesson.edu.ru/04/11
nap@roMepHbIe CpeICTBA
28. XUMHUS B CENBCKOM X03s5iiCTBE. XUMHUS B 1 https://lesson.edu.ru/04/11
CTPOMTEIIHCTBE
29. | Heoprannveckue matepuaibl. [IMrMeHTHI 1 1 https://lesson.edu.ru/04/11
KPacKu
30. TomnuBo. «3eneHas XuMus 1 https://lesson.edu.ru/04/11
31 O6o6maromuii ypok. [ToaroroBka Kk UTOroBoi 1 https://lesson.edu.ru/04/11
KOHTPOJILHOM paboTe.
32. | UroroBast KoHTpOBbHAs paboTa 3a Kypc 1 https://lesson.edu.ru/04/11
xumuu B 11 kiacce
33. | Beepoccuiickas mpoBepouHast paboTa 1 https://lesson.edu.ru/04/11
34. | Pe3epBHBI ypoK 1 https://lesson.edu.ru/04/11
NTOI'O 34
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

* Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., Jlpo3noB A.A., Jlyaun B.B.; non penakuuneit
Jlynuna B.B., O01mmecTBO ¢ orpaHHueHHON OTBETCTBEHHOCTHIO «IPODA»; AKInoHEpHOE 00IIECTBO
«M3parenscTBO «lIpocBemenue»

METOINYECKHUE MATEPHAJIbBI U1 YUUTEJIA

Xummus, 11 xknace/ Epemun B.B., Kyzpmenko H.E., /Ipo3nos A.A., Jlyaun B.B.; moa penakmueit
Jlynuna B.B., O01mecTBO ¢ orpaHHueHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE 0OIIECTBO
«M3parenscTBO «lIpocBemenue»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCbI CETU UHTEPHET
bu6nmoreka [IOK
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