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MNOACHUTEJBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MPErojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pa3oBaTebHBIX opranu3anusx Poccuiickoit @eneparnuu. Pabodas mporpamma mo
y4eOHOMY TpeaMeTy «XUMUs» Jis §-9-X KJIacCOB COCTaBJIEHA HA OCHOBE MPOTPAMMBI K JIMHUH
YMK «Xumus 8-9 xmace» aBrop O.C. TI'abpuensn, W.I'. Ocrpoymo, C.A. CnamkoB M.,
«IIpocsemenuey, 2019

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0mel cTparernu OOydeHHs,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPELyCMAaTPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYPHPOBAHHUE TIO pa3AesiaM  TeMaM IPOTrpaMMBbl 110 XMMHH, OTIPEIEISIET KOJTMYECTBEHHBIC
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 TOCIEI0BaTEIbHOCTh
M3YYCHUS] XUMUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaroImuxcs, onpeaessieT BO3SMOXKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa30BaHus, a Tak)Ke TpeOOBaHUM K pe3ysbTaTaM 00y4YeHHs] XUMUU
HA YypOBHE IMeNell W3y4YeHHs MpeaMeTa W OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JESTEIBHOCTH 00YYaroIerocs 1o OCBOCHUIO YYEOHOIO COJIepiKaHusl.

3HaHUE XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €T0
MPEJICTAaBICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIe XUMUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUU BEIIECTB B MPUPOJIE, O MYTIX
pemieHus T00albHBIX MPoOJeM yCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUUECKOH, MUILEBOM U AKOJIOTUYECKOM 0€301acHOCTH, MPOOJIeEM 31paBOOXPaHEHUSI.

N3yuenne xuMuu:

CHOCOOCTBYET peau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI IMYHOCTH, €€ 0011el 1 (yHKINOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HM, TaKk M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMHUPOBAHUU
€CTEeCTBEHHO--HAyYHON TPAMOTHOCTH 00yYarOIINUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO--HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECIEUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOTO TpeaMEeTa, KOTOPBIH SBISETCS TEJarornyeckd aJanTHPOBAaHHBIM OTpPaKEHHEM
0a30BOI HAyKU XMMHUU Ha ONPEIETIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIKUMHUCs CUCTEMbI NTepPBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSATHI OPraHUIeCKON XUMHH.

CtpykTypa coaepxaHusl MPOrpaMMbl MO XMMHH c(HOpMHUpOBaHa Ha OCHOBE CHCTEMHOI'O
noaxona k e msyudeHuro. ConepkaHue CKIAABIBACTCS W3 CHCTEMBl MOHATUH O XMMHUYECKOM



9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpPraHU30BaHbl MO MNPUHIMITY I[OCJIEI0BATEILHOTO Pa3BUTHs 3HAHUM HAa OCHOBE
TEOPETUYECKUX NPEACTABICHUN Pa3HOIO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KAK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AJIEKTPOIUTUICCKON AUCCOIUAIIH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YPOBHSA K JApPyromy,
BBITIONHSST (YHKIUH OOBSICHCHHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
[IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO M METOJIaM MO3HaHUs B Hayke. M3yueHue xumun
MPOUCXOAUT C TPHUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYCOHBIX MPEIMETOB:
«Oxpyxarouuit mup», «buonorus. 5—7 knacce» u «duszuka. 7 Kiaace».

[Tpu u3yueHNN XUMUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUUECKON JCATEIHLHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3aada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YYCHHUH BEIIECTB U XUMHUYECKUX PEaKIui, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIIbHBIX YMEHUW W HMX TNPUMEHEHHMHM B Y4eOHO-
MO3HABATEIILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacHOTO
oOpallieHus ¢ BEIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipu u3ydyeHHH XMMHUU Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsI BaXKHOE 3HAUCHHUE
NPUOOPENTH TaKKe LIETH, KaK:

— (popMmHupoBaHUE WMHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU,

— HampaBJICHHOCTh OOY4YeHHs Ha CHUCTEMATHYECKOE MPUOOIICHHE OO0yJalomuxcs K
CaMOCTOSITENIbHOW  IO3HABATEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(bopMUPYIOIIUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrnieueHue YCJIOBMM, CHOCOOCTBYIOLIMX MPHOOPETEHUIO OOYy4YaloIIMMUCS OIbITa
Pa3HOOOpPa3HOM NEeATENTFHOCTH, TMO3HAHUS M CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMTIETESHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHWBATh SIBIICHUS OKPYIKAIOIIETO MHUpPA, MCIOJIb3Yysl 3HAHHUS U
OTBIT, TIONYYEHHBIE TPU HW3YYEHUH XUMHHU, TPUMEHATh WX TPH peHieHuH TmpoliemM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,;

— (opMupoBaHue y 00yUarOMMXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IIEIeCO00pa3HOro TMOBEJAEHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENMAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHOMN
cpensl;



— pa3BUTHE MOTUBALMU K 00yUEHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO
HA OCHOBE YCBOGHHUS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
npoUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO61iee yuCiIO YacoB, OTBEAEHHBIX JI1 M3yUYEHUS XUMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefleN0), B 9 kiiacce — 68
4acoB (2 4aca B HEJIENIO).



COAEPKXAHUE OBYUEHUSA

8 KIIACC

IlepBoHavyajbHBIE XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUK B KU3HM 4YelOBEKa. XMMHS B CUCTEME Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe coctosiHue BemiecTB. [lonstue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3IeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocTbie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasA Macca. OTHOCUTENbHASI MOJIEKYJIIpHas
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KommmuectBo BemecrBa. Monbs. MonsipHas macca. B3anmoCBA3b KOJIMYECTBA, MACChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o popmynaM XUMUYECKUX COSTUHEHHA.

®u3nueckue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM e€ IMpU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHHs. Kinaccudukamnus XuMUIecKuX peakuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii sIkcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJI0H, mpaBmiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YUYCHHE U ONUCAHUE (PUINYECKUX CBOICTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pr3nueckuX (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt01eHue
M ONHCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakiuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpHUJIOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE eie3a ¢ pactBopoM conu Mmenu (1), usyuenme crocoGoB
pas3jielieHuss CMeced: C MOMOILBI0 MarHuTa, (WIbTPOBAaHHE, BBIIAPUBAHUE, AUCTHILIALMA,
xpomarorpadus, TNpOBEIEHHE OUYUCTKU TOBAapEHHOW COJM, HAOJIOJEHHE U ONHCaHHE
pe3yNbTaTOB MPOBEACHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl, CO3JaHHE
MoIesIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe I HEOPraHUYECKHUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35eMEHT M NIpOCTOE BELIECTBO.
Haxoxnaenue kuciaopona B npupoje, Gpu3nyeckue U XMMHUYECKHe CBOWCTBA (peaklui TOPEHHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJIyd4eHHs KHCIOpoJa B Jlaboparopuu U
OpOoMBIIIIEHHOCTH. KpyroBopot kuciopoga B mpupoge. O30H — ajuioTporiHas MOJU(pHUKAIH
KHCIIOpO/a.

TemoBoil 3ddexT XuMHUUECKONW peakIUH, TEePMOXMMHUYECKHUE YpaBHEHUS, 3K30- H
SHAOTEPMUYECKHE peakuuu. TOoImauBo: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3P deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxoxaeHue Bomopoda B INPUPOIE,
buznyeckrue 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osyueHus. KucioTsl u comnu.

Mousipabiii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACBILICHHBIE pPacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pactBope. XUMHYecKue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJIE M B KU3HU
yenoBeka. KpyroBopoT Boasl B mpupoje. 3arpsisHeHHE NPUPOAHBIX BojA. OXpaHa M OUYMCTKA
IPUPOJHBIX BOJ.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
cojieoOpa3zyromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HecosneoOpasyromue. HomeHnknarypa
okcu10B. DPU3nuecKre U XMMUUECKHE CBOMCTBAa OKcr0B. [losyueHne okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMIA: MHIENOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyueHue
OCHOBAaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @U3nuecKkue ¥ XUMHUUECKUE
cBoicTBa KUCNHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coseil. @uzndeckue U XMMUYECKUE CBOMCTBa cosieil. [lomyuenue
COJICH.

['eHeTnyeckas CBSI3b MEXAY KJaCCaMU HEOPraHUYECKHUX COECAMHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeesieHue COJepKaHUsl KUCIOpOoJa B BO3AyXe, MMOIyYeHHE, COOMpaHHe,
pacno3HaBaHUE M M3y4Y€HUE CBOICTB KHCIOPOJa, HAOIIOJCHHE B3aWMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS U IpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHUIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
M3y4YeHHE CBOWMCTB Boaopoja (ropeHue), B3aumojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 monb, uccaenoBaHue OCOOEHHOCTEH pPAacTBOPEHHUS BELIECTB C Pa3jIM4HON pacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3lOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0JIEHUE W3MEHEHUs OKpaCKM MHAMKATOPOB B pAacTBOpax KHUCIOT U LIEJIIOYEH, U3yuyeHHUE
B3aumoyeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeETajlaMu,
peakuuii HeWTpaiau3alud, NOJyYEeHHE HEepPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELICHHE SKCIIEPUMEHTANIbHBIX 3a]a4 110 TeMe «Baxuelinme
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Ilepuoauyecknii 3axkoH u Ilepuoanyeckass cucrema xumMudeckux siementros /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[lepBble TOMBITKH KJIAacCU(PUKAUA XUMHUUYECKHX dJeMeHTOB. [loHsATHe o Tpymmax
CXOIHBIX JIEMEHTOB (IIIETTOYHBIC U MIETIOYHO3EMETbHBIE METAIUIbI, TaJOTeHbI, UHEPTHBIEC Ta3bl).
DJeMeHTHI, KOTOpbIe 00pa3yIoT aM(oTepHbIE OKCUIBI U THIPOKCUIbI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMu4eckux diaemeHtoB J[. .
MengeneeBa. KopoTkonepuonHas u anuHHOnepuogHas ¢opmbl [lepronudeckoil cucTemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HUECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAnep. HM3oromsl. Onextponsl. CrtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTemMsl
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJEMEHTAa IO €ro IOJIOKEHHIO B
Ilepnonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAITNYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIaM U MeproJiaM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMblI XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.



XuMmuyeckas CBSI3b. KoBanenrnas (monsipHast U HemoJsipHasi) CBSI3b.
DIEKTPOOTPUIIATEIIEHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Cremenb  okucnieHusi.  OKHCIUTENBHO--BOCCTAHOBUTENbHBIC — peakmuu.  IIporeccsl
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB M HEMETaUIOB, B3aMMOJICHCTBUE THIPOKCHA
[IMHKA C PacTBOpaMHU KHCJIOT U INEJI0YeH, MPOBEIECHUE OIBITOB, WILITIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (rOpeHue, pEaKiluu pas3ioKeHUs, COSTUHEHHUS).

Meoscnpeomemnuwie ceasu

Peanu3zanus MeXMIpeaMETHBIX CBSI3€H MPU U3YYCHUU XMMHH B 8 KJacce OCYIICCTBISETCS
yepe3 HCIIOJIb30BAaHME Kak OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK W TOHSTHIA,
SBIISIOIIMXCSI CHCTEMHBIMHU JUISI OT/I€TBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTecTBEHHO--HAy4YHBbIE TMOHATUSA: HAy4YHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCICPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOIBI,
pPaZlOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKUN 3apsl, BEUIECTBO, TeJI0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, ILIAHETHI,
383161, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.

9 KVIACC

BemecTBo M XUMHYECKasl peaKkust

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMmMudeckux daemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX MEPUOMNOB, Kalus, KajblUs U UX COCAVWHEHMH B COOTBETCTBHM C
IIOJIO’KEHUEM DJIEMEHTOB B [leproandeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBa OT THUIA KPHUCTAUIMYECKOM PEMETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX peakiuil MO pa3iuYHbIM MpH3HaKaM (110 YUCIY M COCTaBY
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TEMmIoBOMY 3(dexTy, Mo H3MEHEHHUIO CTeneHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO yYacTHIO KaTalu3aropa). DK30- U
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsiTue o cxopoctu Xxumuuecko peakiuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonsatue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakKTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEaKIUH, SJCKTPOHHBIM OanaHC OKUCIUTENIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPaBHEHMM OKHCIIHUTEIbHO--BOCCTAHOBUTEIBHBIX
pEaKIMii ¢ UCIOJIB30BaHUEM METO/1a HJIEKTPOHHOI 0 OanaHca.



Teopust AAEKTPOTUTAYECKON AUCCOIUALNK. DJIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHW3M [AHMCCOLMAllMM BELIECTB C pa3IMYHbBIMM BHAAMHU XHMHMUYECKOH CBS3H.
Crenenp qucconnanuyl. CUabHbIE U CIIa0bIe AIEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS PEaKIMil MOHHOIO OOMEHa, IMOJHbIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM U COJIEM B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAIJIOB M HeMeTawioB (rpadgura u anmasza), CIOXKHBIX BEIISCTB (XJIOpHIA HATpUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEeakUuu OT BO3ICHCTBUS pPa3IMUHBIX
(akTOpOB, UCCIIEI0BAaHUE IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IIpOLECcCca AUCCOLMALUN
KUCIIOT, Iueno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHalioB), IPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIUX IMPU3HAKU MPOTEKaHUs PeaKkuil MOHHOro obMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WIUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUUil (ropeHue, peakiuu pasjiokKeHUs, COEAMHEHUS),
pacro3HaBaHWE HEOPraHMYECKUX BEUIECTB C IIOMOIIBIO KauyE€CTBEHHBIX PEAKLUI Ha HOHBIL,
pelIeHre IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CrtpoeHue M (U3MYECKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYEeCKHE CBOMCTBA Ha IMpHUMeEpe Xjopa (B3aMMOJEHCTBHE C METaulaMH, HEMETaJulaMu,
miesnoyamu).  XuopoBogopod. ConsiHask KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOA Ha OPraHU3M 4eloBeKa. BakHelnye XiI0puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKhe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
Jekallie B OCHOBE HPOMBIIIICHHOTO croco0a IMoyydeHus cepHoil KucnoTsl. IIpumenenue
cepHoi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklius Ha cynb(paT-uoH. HaxoxaeHue
ceppl U €€ COoeIMHEHUH B TMpUpoAe. XHUMHUECKOE 3arpsA3HEHHE OKpYKawllehd cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJIOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEeHUsS. A30T, paclpoCTpaHEHHE B NpuUpoje, (Qusmdeckue u
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XuMHUECKre
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYEeCKre U XMMUYECKHE CBOICTBa,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
dusznueckue ¥ XUMHYECKHE CBoilcTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEd aMMOHMS B KayeCTBE MHHEPAJIbHBIX
ynoOpeHnid. XUMHUYeCcKoe 3arpsi3HEHHE OKpY’KaloIIel Cpebl COSAUHEHUSIMU a30Ta (KUCIIOTHbIE
JIOX/IM, 3arpsi3HEHHE BO3JyXa, MOYBbI M BOA0EMOB). Docdop, ammoTporHble MOIUPUKALIIH
docdopa, dpuznueckue u xumudeckue cpoiictBa. Okcup docdopa (V) u docdopHas kuciora,



bu3nYecKue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonp3oBanue ¢ocdaToB B KadecTBe
MHUHEpaJIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKHUCICHUs. YTIEepOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictpa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux (pU3N4YecKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJyYeHHE U NMPUMEHEHHE. DKOJIOTHYEeCKHUEe MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJy4deHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHbL. ~ Vcmonb3oBaHwe ~ KapOOHAaTOB B OBITY, MEAMIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIUHEHUAX yIiepoja
(MeTaH, 3TaH, ATWJEH, AalETUJIEH, ATAHOJ, IJIMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKH YTJIIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTH), MPOAYKTH HX TNepepabOTKh
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIIECTBAX:
KHUpax, Oeskax, yIJIeBoJaXx — M MX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenn:

u3ydeHue o0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (pU3NYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHWE C 00pasliaMu XJOpPUAOB (TaJOTre€HUA0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIoleHHe Tpolecca OOYIVIMBaHUS  caxapa IOx  JeicTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOI0JIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX M (POCHOPHBIX yI0OpEHUH,
NoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMuaka, IpOBEJCHHE
KaUeCTBEHHBIX peakuuid Ha HMOH aMMOHUS U Qocdar-uoH M U3y4YeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojayyeHue, CoOOupaHue, pacro3HaBaHUE
U M3y4YeHHE CBOWCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHWE KAaUeCTBEHHBIX peaklMi Ha KapOoHAT U
CHWJIMKaT-UOHbl W W3YYEHHE MPU3HAKOB MX IMPOTEKAHMs, O3HAKOMJIEHME C MpPOIyKLHUEN
CHWJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE 3KCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxkHeiue
HEMETaJIJIbl U UX COCTUHEHUS.

MeTanabl M MX COeIMHEHHUSs

OOmast xapakTepUCTHKA XWMHYECKUX JJIEMEHTOB — METAJJIOB HAa OCHOBAHHUU UX
nonoxkeHus B [lepuonuueckoit cucreme xumudeckux 3nemeHToB . 1. MenzaeneeBa u ctpoeHus



atomoB. CTpoeHHe MeTauioB. MeTrauMueckass CBA3b M METAUIMYECKas KpUCTAJUIMYECKas
pelméTka. OIEKTPOXUMHUYECKUH psiA HanpspkeHMH MeTaioB. Dus3nueckue M XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoOb! MmosydeHust MeTaioB. [IoHsATHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CiiaBsl (CTalb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[IlenoyHble MeTaLIBL: TTOJIOKEHUE B [leproauueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
W. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHUE B Ipupoje. PU3HUecKrue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCTUHEHHUN.

[[{erouHO3eMeENbHBIE METAJUIBI MarHuid M KajapLui: moJoxkeHue B Ilepuogmueckoit
cucremMe xumuueckux siemeHToB [[. M. MeHpueneeBa, CTpOEHHME MX aTOMOB, HaxO0XJICHUE B
npupoge. Pru3ndeckue U XMMUYECKHUE CBOMCTBA MArHUs W Kanblus. BaxuHeinmme coeauHeHUs
Kanpus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux syemeHTo [l U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJIECHHE B npupoae. Puznyeckne U XUMUYECKUE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJIECHHE B npupoae. Ouznyeckne U XUMUYECKUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl U conu xenesa (II) m xemeza (III), mx cocras, cBolicTBa u
MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O00pa3llaMM METalIoB M CIUIaBOB, UX (PU3UYECKUMHU CBOMCTBAMH,
U3Y4YEHHUE pe3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJNb30BaHHE BHIEOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUIA KaJbIUs U HATPUS C BOJOH (BO3MOYKHO UCIOIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUA, LUHKa, *ene3a (II) u xenesa
(IIT), memgu (II), HaGmroieHNE W OMKCAHUE MPOIIECCOB OKpAIIMBAaHUS TUIAMEHU MOHAMH HATpHs,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCHIA IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHelme MeTaibl U UX COCTUHEHUSD.

XuMus M OKpyKamouias cpeia

BemecTBa u Marepuansl B OBCEJHEBHOM KU3HU 4YelloBEeKa. be3omacHoe HCIOJIb30BaHUE
BEIIECTB U XHWMHUUYECKHX peaknuil B ObiTy. [lepBas momomp NpH XUMHUYECKHX OXOTax H
OTPABJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karolleil cpeabl (mpeeiabHas A0MyCTUMAasi KOHIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3ioB MaTepralioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBA3€H NMPU M3YYEHHH XUMHH B 9 Kilacce OCYIIEeCTBIISETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, Tak U TOHATHH,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIIBHBIX IIPEMETOB €CTECTBEHHO--HAYYHOT O [IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe TOHSITHS: HAy4YHBIH (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaNM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHNUE, MOJIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MaTepUAIIbI.



®dusmka: MaTepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaTuOaKTUBHOCTh, MOJIEKYyJa, DJICKTPUYECKHHA 3apsAl, MPOBOJHHUKH, IOJIYHPOBOJHHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, pacTBOPHMOCTh, KPHCTAJUINYECKAss pEHIETKAa, CIUIaBbl, (U3MYECKHE BEIUYHHBI,
€IMHHIIBI U3MEPEHNU S, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHHEpAIbHbIC yIOOpEHHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIHEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mmIero o0Opa3oBaHuUs
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUHU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYJIBTYPHBIMHU U  JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPAaBUIAMU U HOpPMaMM HOBEICHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMAIM3AINN 00YYarOIIUXCS.

JIMYHOCTHBIE PE3yJIbTAaThl OTPaXKAalOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACUIMpPEHHE OMbITAa AEATENbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpMoTHYECKOro BOCHUTAHMA:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIe/IMI0, NOHUMAaHMs 3HAYEHUsS XMMUYECKOM HAayKd B JKU3HHM COBPEMEHHOro OOILIEeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLueil 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUpPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpasKAaHCKOr0 BOCIIUTAHUSA:

IPEICTaBICHNUS O COLHUAIBHBIX HOpPMax M IMpaBUJIaX MEXJIWYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIeIOBATENbCKOM, TBOPUECKOW H JAPYIHMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH NIPY BBIOJIHEHUH YY€OHBIX, TO3HABATEIILHBIX 33134,
BBIMOJIHEHUH XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKA CBOWMX TOBApPHUINEH C MO3WIHMHA HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIOIINE OCHOBY JIIS
NOHMMaHHUS  CYIIHOCTH HayYyHOW KApTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHON Cpeoi, o posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYEHHE HOBBIX 3HAHUH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, II03HABATEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIBTYphl, B TOM YHCIIE HAaBBIKOB CAMOCTOSATEIBbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, AOCTYHNHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

uHTEpec K OOyYeHHI0 M TMO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JAJIbHEHILEM;

4) dpopMupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH U HENpUSATHE BPEIHBIX
NpUBbIUEK (yHOTpeOJIEHUs] alKorojsi, HapKOTHKOB, KYpPEHMs), HEOOXOAWMOCTH COOIOACHUS



npaBwJI 0E30MaCHOCTH TPH OOpAIeHWH C XMMHYCCKHMH BEIIECTBAMHU B OBITY M pealbHON
JKU3HH;

5) TpynoBoro BocnuTaHus:

HHTEPEC K MPAKTHIECKOMY M3yUEHHUIO MPOPECCHi U TpyAa pa3IndHOro pojia, YBaXKCHHE K
TPYLy | pe3yJbTaTaM TPYJOBOH JAEATCILHOCTH, B TOM 4YHCIIE HAa OCHOBE IPHUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIICCTBCHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHEIIHONH MPOo(heCCHOHATBLHOM JEATEIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHHH, TOTOBHOCTh aJJaITUPOBATLCS B IPOGECCHOHATIBLHOU CPE/IE;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE ¢€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOr0 M 0e30macHOro odpasa »KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U IICHXHUYECKOMY 370POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CHOCOOHOCTH TPUMEHSTh 3HAHUS, MOJY4YacMbIe MPU U3YyUYCHHUH XUMHH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOUICH MPUPOTHON CPEIOH, ISl TIOBBIIICHUS YPOBHSI SKOJIOTUYECKON
KyJbTYPBl, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM M IMyTeH WX PeIIeHUs
MMoCpeaACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHHA PYKOBOJACTBOBATLHCA WM B
M03HABATEILHOW, KOMMYHHKATHBHOM U COIMAILHOW TIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLICISIOT 3HAYMMBIE Ui (OPMHPOBAHHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE HOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUNoTe3a, (HakT, cucrema,
Ipoliecc, SKCIEPUMEHT U JIpYroe.), KOTOpble UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHbIe NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETyJATHUBHBIE), KOTOpbIe OOecrednBa0T (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHO! AEATENbHOCTH.

ITo3naBaTebHbIE YHMBepPcaJIbHbIe YUeOHblIe 1elicTBUS

ba3oBble JJornueckue 1eMCTBHA:

YMEHUs UCIOJIB30BaTh IPUEMBI JIOTMYECKOIO0 MBIIIIEHUS IIPY OCBOCHUM 3HAHWM:
pacKpbIBaTh  CMBICI XMMHMUYECKHX MOHATHM (BBIAEIATH MX XapaKTEPHbIE IPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JIPYTUMHU HMOHSTHUSMHU), UCIIOIb30BaTh MOHATHUS U1 OOBIACHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUMU MJIs KJIacCHU(PHUKAIUU
XUMUYECKHUX BELIECTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBA3U
MEXIY 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 aHAJIOTHH), eNIaTh BBIBOJbI U 3aKIIOUEHUS;

yMEHHE MPUMEHATH B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMHHU, MPEOOPa3OBBIBATH IIHPOKO
IpUMEHseMble B XUMHM MOJIENbHBIE MPEICTaBICHUS — XMMUYECKUNA 3HAK (CMMBOJI DJIEMEHTA),
xumMu4ueckass ¢GopMysia M ypaBHEHHE XUMHYECKOM peakluuu — TMpU pelIeHud YydeOHo-
MIO3HABATENIBHBIX 3a/a4, C Yy4YE€TOM OTHX MOJENbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHYECKUX BELIECTB U
XUMHUYECKHX pPEaKUUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CICACTBEHHBIE CBSI3U U
MIPOTUBOPEYMS B N3YUAEMBIX MPOIECCAX U SBJICHUSIX.



Ba3zoBrbIe ncciaenoBareLCKUe AeiCTBHA:

YMEHHE HUCIOIB30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M MPOBEACHUIO YUYECHHUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IIPOIIEcCa, CAMOCTOSTENILHO ITPOrHO3UPOBATh €r0
pe3yabTar, (opMyIHpOBaTh OOOOIICHHS W BBIBOJBI IO pE3yJbTaTaM MpPOBEAEHHOTO OIBITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

PabGora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PAa3IMYHBIX BUI0B
U GOpM MPEACTABICHHS, IOTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS IUTepaTypa
XUMHUYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MOcOOMs, pecypchl WHTepHeTa), KpPUTHUECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATH Pa3IMUHbIe METOBI U 3alPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JIsl BBITOJHEHHS yUYECOHBIX U MMO3HABATEIbHBIX 3324
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH MCHOJIb30BaHUS WH(GOPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJIcCHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIb30BAHUS PA3IMYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy mpeacTaBIeHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpa@uKu ¥ UX KOMOUHAIIUSMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATH B Tpollecce Y4eOHON U HcciIenoBaTelbCKON
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIOPTa
Ha COCTOSIHHE OKPY>KaIoLIei MPUPOJHON CPEJIbI.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

YMEHHS 3aJaBaTh BOIPOCH (B XoJe Auamora u (WiIu) ANCKYCCHH) MO CYIIECTBY
oOcyxmaeMoll TeMbl, (HOPMYITUPOBATh CBOM NPEJIOKEHHS OTHOCHUTEIFHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHS MPECTABIATH MOMyUYEeHHBIE PE3yIbTaThl TO3HABATEIHHON AESITETFHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAlMI0 PE3yNbTaTOB BBINOJHEHUS XUMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, y4€OHOTO MPOCKTA);

YMEHHUsI y4eOHOrO COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
UCCIIE/IOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIUX MpoOjeM Ha OCHOBE ydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIUN (0OCyXIeHUs, OOMEH MHEHMSIMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, ONpEIeNICHHE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBHITIOJTHEHHON PaOOTHI U IPyTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiicTBUS:

YMEHHE CaMOCTOSITENIHO OTPEACTATh IEIH IeSTeIFHOCTH, JIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M [O03HaBaTeJIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH MPEATIOKEHHBIM aJITOPUTM JIEHCTBUHN MpU
BBIITOJIHEHUH 33JIaHUH C yd4€TOM TMOJydeHWs] HOBBIX 3HAHWH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIUAX, OIICHUBATh COOTBETCTBHE MOJYUYCHHOTO pe3yibTaTa 3asBJICHHON IIENH,
YMEHHE HUCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraeéMble B YCIOBUU 3aJIaHUH.

MNPEIMETHBIE PE3YJIBTATbBI



B cocraBe mnpeaMeTHBIX pPe3yJbTAaTOB [0 OCBOCHHUIO O0053aTEIBHOIO COAEpIKAHMUS,

YCTAHOBJICHHOTO JaHHOM (¢exepanbHO pabodell MporpaMMol, BBIIENAIOT: OCBOCHHBIC
0o0yyaromuMuUCsT Hay4yHbIE 3HAHUS, yYMEHUS M CIOCOOBI JeHCTBHMH, cnemuduyeckue s
OpeaMETHOW 00sacTh «XUMUS», BHUIBI JEATEIHOCTH IO IOJYYEHHUIO HOBOIO 3HAHUSA, €ro
UHTEpIpeTalyi, IPpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K xonmy oOydenus B 8 kiiacce mpeaMeTHBIE pe3ysibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTD y OOYUAIOLINXCS YMEHUH:

PAaCKpBIBATh CMBICI OCHOBHBIX XMMUYECKHMX MOHATUH: aTOM, MOJIEKYJa, XMMUYECKUH
9JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OJHOPOAHAA U
HEOJHOPO/HAsA), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JA0Jds XMMHUYECKOIO
JJIeMEHTa B COCIMHEHHH, MOJIAPHBIA O00BEM, OKCHJ, KHCIIOTa, OCHOBAHHUE, COJIb,
3JIEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peaKMii: peaky COeANHEHHs], peaKIUK Pa3IokKEeHUs, PEaKIIMK 3aMELIeHUs, PEaKIUU
o0MeHa, 9K30- ¥ YHIOTEPMUYECKHUE PEAKIINH, TETUIOBON AP (PEKT peakuuu, siipo aToMa,
AJIEKTPOHHBIN CJIOM aroma, aToMHas OopOuTalb, pajuyCc aromMa, XUMHUYECKas CBS3b,
HOJISIpHAst M HENoJsIpHas KOBaJEHTHas CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;
WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHSATHH U NPUMEHATh 3TU
HOHATHS NPH ONMCAHUM BELIECTB U UX MPEBpAILECHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJI€HHUsS (POpMyJa BEIIECTB U
YPaBHEHMH XMMUYECKUX peaKIuii;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OHMHAPHBIX COEIWHEHHSAX, CTEIECHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o QopmyiaaMm, BHJ XMMHYECKOM CBS3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpeiBath cMbici Ilepuonnyeckoro 3axona JI. 1. MenneneeBa: 1eMOHCTpHPOBATH
NOHUMaHHE MEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT HX
nosio)keHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAaHEHUs MAacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOTaJipo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro (opmy Ilepuoanueckoit cucTembl
XUMHYECKHX DJIEMEHTOB: pa3jinyaTh IMOHATUS «IJaBHas moArpynmna (A-rpynmna)» u
«nobounass mnoxrpynna (b-rpymma)», Mameie W OOJBINNE TEPUOMABI, COOTHOCUTH
00o03HaueHusl, KOTopble UMeroTcss B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
anemenToB /. M. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacrpeziefieHue X M0 IEKTPOHHBIM CII0SM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
dbdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PAa3JIMYHBIX
KJIAacCOB, TOATBEpKJas  OMHMCAHUE MpPHUMEPaMU  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

MPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOYXHOCTH MPOTEKAHHUSI XUMHYECKHIX TPEBPAMICHUN B Pa3IMYHBIX YCIOBHSIX;



BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MAacChl BEIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUUYECKON PEAKLINY;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAaCCU(UKALMIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTeCTBEHHO-Hay4YHble =~ METOJbl  MO3HaHUS  —  HAONMIOJeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYyIOH U J1TabOpaTopHBIM
o0opysOBaHHEM, a TaKXke IMpaBWiIaM OOpalleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKIHUSMHU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOJIYYSHHUIO
U coOupaHuio ra3o00pa3HbIX BeIIEeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIaKMYC, (PeHOIPTAICHH, METUIIOPAHXK U APYTHE).

K koHny oOydeHus B 9 kiacce NpeaMETHbIE pe3ybTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYyHAIOLINXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTEHEHb OKHUCIIEHUS, XMMHUYECKas PpEeaklMs, XUMUYecKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMAIMS, PEaKIUl HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC pEaKIIUU,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUu, NPEIeNbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATHUH M MPUMEHSTH 3TH
MOHSITHS IIPH ONTUCAHUM BELLIECTB U UX MPEBPAIIECHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJI€HHUS (OpMya BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUI;

ONpEAeNATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IMPHUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COCNMHEHHWH 1o ¢opMysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH
dopmyre, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa U 1€MOHCTPUPOBATh
€ro NMOHMMAaHME: OMHUCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢popmy Ilepuoanueckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynmna)» u «mnobouyHas mnoxarpymnma (b-rpynma)», Manble W OonbLINME TMEPHOABI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCd B IEpUOoAMYEecKOd Tabnuie, C
YHCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeiesieHUue UX IO JIEKTPOHHBIM CJIOSM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOWMCTB JJIEMEHTOB M HX



COCMHEHHUI B Mpe/esiaX MaJbIX MEPUOJOB U TJIABHBIX MOATPYMI C YYETOM CTPOECHUS
HX aTOMOB;

KJIACCHU(UITUPOBATh XUMUYECKUE DJIEMEHTBI, HEOPTaHMYECKHUE BEIIECTBA, XUMUUICCKUE
peakuuu (IO YUCIY U COCTaBY YYAacCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEILUIOBOMY
3 dexTy, Mo U3MEHEHHUIO CTEIICHEeH OKMCIICHUSI XUMUYECKHUX JIEMEHTOB);
XapakTEepU30BaTh (OMUCHIBATh) OOMmMKMEe M CHEU(UUECKHE XHUMHYECKHE CBONCTBA
MPOCTBIX U CJIIOKHBIX BEIIECTB, MOATBEPXKAasi OMMCAHUE TPUMEPAMH MOJICKYJISIPHBIX U
HMOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KHUCIIOT, IIEJI0UYEH U COJIEH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIUid MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOATBEPKIAOIMIMX  CYIIECTBOBAHHE TEHETUYECKOW CBA3M MEXKAY BEIIECTBAMH
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUI MOCPEIACTBOM
COCTABJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKIUid;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOKXHOCTH
MPOTEKAHUsI XUMUYECKUX IPEBPALLEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO dJIEMEHTa 1Mo (opMyJie COeIUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOM peaKkuu;

coOnrofaTh MpaBuia IMOJB30BAHUS XHMHUYECKOW TIMOCYIOM ©  JTAOOPaTOPHBIM
0o0opyI0BaHHEM, a TaKXKe IpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSAMHU IO BBITOJHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OMBITOB IO MOJIYYCHHUIO
U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa M YIIIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKLMH, MOATBEPKAAIOIINE KAU€CTBEHHBIM COCTaB pPa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpoMuI-, WOAMI-, KapOoHat-, Qocdar-,
CUJIMKAT-, cynb(ar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3YyYEHHBIX
METAJJIOB, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX BEUIECTB;
MPUMEHSATh OCHOBHBIE OINEpPAlUM MBICIUTEILHON NEATEIIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIMI0, BBISIBJICHUE MPUIYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl U3YyYEHUSI CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIHM, €CTECTBEHHO-
HAyYyHbIE METOJbl TO3HAaHUS — HaONIOJEHWE, W3MEPEeHUEe, MOJCIMPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
n/n TeM NPOrpaMmabl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubnuoreka [{OK
IPAKTUYECKON JIEATEILHOCTH https://m.edsoo.ru/7f41837¢
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubmmoteka IIOK
00 okcuaax https://m.edsoo.ru/7f41837¢
59 Bonopon.Ilonsitue o kucinorax g 1 bubmuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 ) 1 but6mmorekxa [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | 1 but6mmorekxa [IOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHHU



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

Ileproanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.

3.2 OKHUCIUTENBHO- 8 bubmorexa OK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 | Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubanorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 2 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 | bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [TOK
' PyTHIRL. Lep https://m.edsoo.ru/7f412636
COCTMHECHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHYECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
' N by ' poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Uroro no pazgeny 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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bu6nmoreka [IOK
A i 4
3 Obmpae croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUINe MeTaJUIBI U UX COeIUHCHUS 6 hitps:/m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
DJIeKTPOHHbBbIE
Hara uudgposbie
N KoauuecTBo yacoB U3y4eHus o0pa3oBaTe/bHbIE
[
- T ecypchl
o/ eMa ypoka pecyp
K
Beero oHTpoJbHbIe IIpakTHyeckue
padoThI padoTbl
IT .P

1 peaMer xumuu. Ponb xumuun B | 02.09.-06.09. bubnnoreka [JOK
JKA3HU 4yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
I1

) OHSTHE O METOAaX ITO3HAHUS B 1 02.09.-06.09. bubnunoreka LIOK
XUMUHU https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padbora Ne 1

11 0 0

3 « paB"Hna paboThl B 1aboparopuu | 09.09.-13.09. bubmuoreka [JOK
U IpU€MBI 0OpalleHus ¢ https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAaHUEM)

q .

4 HCTBIC BEIIECTBA H CMECH ) | 09.09.-13.09. bubnuoreka [{OK
Cnoco0nI paznieneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[IpaxTuyeckas padora Ne 2 BuG 110K

nOIMOTeKa

5 P i 1 16.09.-20.09.

«Pa3znenenune CMeceHV (Ha mpumepe https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
bubnunorexa LIOK

6 A 1 16.09.-20.09.

TOMBLH MOTICHYIRL https://m.edsoo.ru/ff0d2a6¢
XUMHYECKUE dIIEMEHTHI. 3HAKH Eubs OK
7 (CUMBOJIBI) XUMHUYECKUX 1 23.09.-27.09. nommotexa [

9JICMCHTOB

https://m.edsoo.ru/ff0d2be8



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

bubnunorexa LIOK

8 I1 23.09.-27.09.
POCTHIE M CIIOAHIE BetliecTBa https://m.edsoo.ru/ff0d2a6c
bu6nmoreka [IOK
9 A - 30.09.-04.10.
TOMHO-MOJICKYIAPHO YHACHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BEIIECTB. XUMHUYECKas hopmyJia. 30.09.-04.10. bubmuorexa [IOK
BaneHTHOCTh aTOMOB XMMHYECKHX https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
OtHocUTENbHAs aTOMHAs Macca.
11 OTtHOCHUTENbHAS MOJSKYISIpHAs 14.10-18.10 bubmorexa HOK
yip ' ' https://m.edsoo.ru/ff0d323¢c
Macca
12 MaccoBas 10J11 XHMHYECKOTO 14.10-18.10 bubnunoreka LIOK
3JIEMEHTAa B COeJUHEHUU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Mosb. 1.10-25.10 bubnuoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 du3nvecKue U XUMUYECKHUE 21.10-25.10 bubmmoteka IIOK
ABJIEHUs. XUMHAUYECKasl peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipn3naku n yCJ'IOBl/Ifi IIPOTEKaHUs 78.10-01.11 bubmmnoreka HOK
XAMUYECKHUX pEeaKIun https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MaCChl 78.10-01.11 bubnnorexa [JOK
BEIIeCTB. XUMHUYECKUE YPaBHEHUS ' ' https://m.edsoo.ru/ff0d3b88
Beruncienus koimuecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSM 05.11-08.11 brbmorexa OK
B yp . ’ ’ https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKInn
Knaccudukanmst xumuaeckux Bt LOK
nOInoTEKA
1 i .11-08.11
8 peaxuuii (CoeamHeHu, 05 08 https://m.edsoo.ru/ff0d3{34
pa3IoXKeHUs, 3aMellleHus, OOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIi- 11.11-15.11 bubnuoteka [JOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

sHuMKIoneauct. O6o0LeHue u
CHCTEMATU3ALMS 3HAHUN

https://m.edsoo.ru/ff0d40c4

Kontponsnast padora Nel o treme

bu6nmoreka [IOK

2 B 11.11-15.11
0 (DeIEcTna i XMRecie > https://m.edsoo.ru/f0d4290
peaKIm
Bo3nyx — cMech razon. CoctaB BuG 110K
noInoTeKa
21 .K — 25.11-29.11
BOSAyXa. RACIOPOAL = STIEMEHT I https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
Ou3nYecKue 1 XUMUIECKHE
” CBOICTBa KHCIIOpOa (peaKiuu 2511-29.11 bubmmoreka [JOK
okwucienus, roperne). [loustre 06 ' ' https://m.edsoo.ru/ff0d4614
OKCHJIaX
CniocoObl MoTy4eHust KUCIopo/ia B
23 nabopato I/II/IZI 1} OMBIH_U'IerHOIE:TI/I 02.12-06.12 bubmorexa LIOK
patop p ’ ) ’ https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoaa
TemoBoii 3¢ pexT xumuueckon
peaKIuu, TOHSATHE O BuG 110K
nonmoTexa
24 02.12-06.12
TCPMOXUMHIHCCKOM ypaBHCHHH, https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUYECKHUX
peaKIusax
TonnuBo (HeTh, yrojab U METaH). Bu6 110K
noImoTexa
25 3 0 09.12.-13.12
ArpASHEHHE BO3AYX4, CHOCODH https://m.edsoo.ru/ff0d4c4a
€ro Npe0TBPaIICHUS
[TpaxTrueckast paborta Ne 3 o
26 teme «Ilomydyenue u cobupanue 09.12.-13.12 bubmmoreka [JOK
KHUCIIOPOJA, U3YUYEHHE ETO https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
b K
27 Bonopoa — anemMeHT u npocToe 16.12.-20.12 nosmotexa O

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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

BellecTBo. Haxoxnenue B npupoje

duzndyeckre U XUMHUYECKIE

bu6nmoreka [IOK
2 5 T 16.12.-20.12
8 CBOMCTRA BOZOPOA. LIPUMEHEHHE 6.12-20 https://m.edsoo.ru/ff0d4ddo
BOJZIOpOJA
bu6nmoreka [IOK
2 I1 23.12.-27.12
9 OHSTHE O KHUCJIOTaX M COJIAX 3 7 hitps://m.cdsoo.rw/f0dS0d2
30 CriocoObI 1oTy4YeHust BOAOPO/Ia B 23122712 bubnuoreka [{OK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 o
31 Tell)\/le «ITon qelfne 1 coOupaHue 09.01.-10.01 bubmorexa HOK
Y pa PP hitpsy/m.edsoo.ru/f0d442
BOJIOPOIa, U3YUYCHHE €TI0 CBOMCTBY
10 MonsipHslii 00bEM Ta30B. 3aKOH 13.01-17.01 Bu6mmoteka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢e
Brruncnenus o0béMa, KoJIM4eCcTBa Bu6 110K
noIMoTEKa
13.01-17.01
33 BEII[ECTBA ra3a 1Mo ero I/I3B€CTHO.1'VIy 3.01-17.0 hitps://m.cdsoo.rw/f0d55a0
KOJIMYECTBY BEIIECTBA HJIH 00BEMY
Brruncnenus 00bEMOB ra3oB 1o
14 ypaBHeHI/IIO"peaKLII/II/I Ha 00H013e 20.01-24.01 bubmuoteka [IOK
3aKOHa 00BEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
ra3oB
35 (I)I/IBVI/I‘ICCKI/IC A XUMHUYECKHUE 20.01-24.01 but6mmorekxa [IOK
CBOMCTBA BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 2701-31.01 bubnuotexa [JOK
VMHJIAKaTOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pacTBopuTEnb.
37 Hacelmenusie 1 HeHACKIIIEHHBIE 27.01-31.01 bubnunotexa LIOK

pactBopbl. MaccoBas 10Jist
BEIIECTBA B pacTBOpE

https://m.edsoo.ru/ff0d5b40
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[IpaxTuueckas padora Ne 5 o
teme «IIpHUroToBiICHNE PaCTBOPOB

bubnunorexa LIOK

38 03.02-07.02
C onpeAeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnast padora Ne2 o reme 03.02-07.02 bu6mumotexa [JOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, 10.02.-14.02 bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue u xumMu4eckue Bu6 OK
41 CBOMCTBA KHUCJIIOTHBIX, OCHOBHBIX M 10.02.-14.02 ubsmorexa Il
https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB
4 OcHOBaHUS: COCTaB, 75.00.28.00 bubnunoreka LIOK
KJaccuguKaus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 HOJ'{'yIIeHI/Ie " XI/IMI/I‘jeCKI/Ie 75.00.28.00 bubnmnorexa [JOK
CBOWCTBA OCHOBAHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccuduxarus, 03.03.-07.03 bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 HOJ'{'yIIeHI/Ie U XUMUYECKUE 03.03.-07.03 bubmmnoreka HOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéBII) nﬂon ‘—I)eHI/ISI XI/IMI/I‘-IZ(I:)KI/IG 10.03.-14.03 bubmorexa HOK
. Y ’ R https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6.
P
47 €IIEHNE DKCIIEPUMEHTAIbHBIX 10.03.-14.03 bubmuortexa [IOK
3amad 1o teMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7¢c
HEOPTaHUYECKUX COCTMHCHUIN
r
43 E€HETHYECKAsI CBA3b MEXKILY 17.03.-21.03 bubnuotexa [JOK

KJIaCCaMH HCOPIraHUYICCKUX

https://m.edsoo.ru/00ad9a50
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COEeIUHEHUI

O000111eHNE U CUCTEMATU3 AL

bu6nmoreka [IOK

49 17.03.-21.03
3HAHUU https://m.edsoo.ru/00ad9cb2
Kontposbnas padora Ne3 o teme Bu6 OK
50 "OCHOBHBIE KJIACCHI 24.03-28.03 nommorexa I
on https://m.edsoo.ru/00ad9¢la
HEOPraHWYECKUX COCTMHCHUI
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
bubnunoreka LIOK
51 XHMHYECKUX 3J1eMeHTOB. [loHsTHE 24.03-28.03
https://m.edsoo.ru/00ad9ffa
0 TPyIIax CXOJHBIX JIEMEHTOB
Ilepronnueckuii 3aKOH 1
5 [lepuonuueckast cucrema 31.03.-04.04 Bbu6mmoteka [IOK
XUMHYECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00ada52c
MenneneeBa
bub6mmoteka IIOK
II 1.03.-04.04
>3 CPHOJIBL, TPYIIIBL, TIOATPYTITIAT 31.03.-04.0 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. Coctas 14.04.-18.04 bubmuoteka [IOK
aTOMHBIX sifep. M3oTornsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000T0YeK
55 aTOMOB BHCMCHTOB 14.04.-18.04 bubnuoreka [{OK
ITepuonnueckoint cucremsr /. . https://m.edsoo.ru/00ada6be
Menpeneena
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA T10 erf) TIOJIOKEHUIO B 21.04.-25.04 bubmuoreka [{OK
IIepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa BuG OK
57 JUISl pa3BUTHS HAYKU U PAKTUKH. 21.04.-25.04 nomorexa L

. . MenneneeB — y4YE€HBIN,

https://m.edsoo.ru/00ada96e
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neaaror U rpaxxJaaHuH

58 DJIEKTPOOTPULIATEILHOCTh aTOMOB | 78.04.-30.04 bubnmnoreka HOK
XUMHUYECKHUX DIJICMEHTOB https://m.edsoo.ru/00adaab8
59 Honnast xuMu4aeckast CBsI3b 1 28.04.-30.04 bubnmorexa LHOK
https://m.edsoo.ru/00adac34
60 KoBanenTtHas nossipHas 1 05.05-08.05 bubnmnoreka HOK
XHUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosnspHas | 05.05-08.05 bubmmoreka [JOK
XHMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
62 Crenenp OKUCIEHUS 1 12.05.-16.05 bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCITUTENTBHO- | 12.05.-16.05 bubnuoreka [{OK
BOCCTaHOBUTEJIbHBIEC pEaKLIUU https://m.edsoo.ru/00adb076
bubnmorexa LIOK
4 1 19.05.-23.
6 OKHUCIUTEIN U BOCCTAaHOBUTEIN 9.05.-23.05 hitps://m.cdsoo.r/00adb076
KonTtponsHnas pabora Ne4 o Teme BuG 110K
HOJINOTEKA
. X 1 19.05.-23.
65 «Ctpoenue aroma. XuMH4YeCKas 9.05.-23.05 hitps://m.cdsoo.r/00adbdg6
CBS3b»
66 Pe3zepBHbIil ypoK. 0606111eH1/1e u | 26.05-30.05 bubnnorexa [JOK
cHUcTeMaTHu3aus 3HaHUM https://m.edsoo.ru/00adb33c¢
67 PesepBHbIit ypok. O6o6iueH1/1e u 1 26.05-30.05 bubnuotexa [JOK
cHUcTeMaTu3anus 3HaHUM https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypoxk. O6o6iueH1/1e u | 02.06.-06.06 bubmmoreka [JOK
CHUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KUIIACC

DJIeKTPOHHbIE
Hara uudgposbie
KosmnuecTBo yacoB U3YYeHH s o0pa3oBaTte/ibHbIE
Nenn/m  Tema ypoka pecypchl
Ko 11
Beero HTPOJIbHbIE pPaKTH4YeCcKHe
padoThbI padoThI

[lepuoanyueckuii 3aK0H.
I1

epuoaNYecKas CucTemMa | 02.09.-06.09. bubnnorexa [JOK
XUMHYECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XUMHUUYECKHUX DIIEMEHTOB 1 02.09.-06.09 brbmmorexa [TOK

. R https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX NMEPUOIOB
Knaccudukanus 1 HoMeHKIaTypa | 09.09.-13.09 bubmuoreka [IOK
HEOPraHMYECKUX BEIICCTB T T https:/m.edsoo.ru/00adb7e2
B €CKOH CBsI3

Wbl XUMUYECKOU BSI"I/I U TUIIBL 1 09.09.-13.09. bubnmorexa LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbhas padora Nel o reme
«IToBTOpEHUE U yriTyOIeHNE

operne 1YL 1 16.09.-20.09.

3HaHWI OCHOBHBIX Pa3/IesioB Kypca
8 Kitacca»
Knaccudukanus XuMruaecKux

€aKIIMil MO pa3ITuYHbIM 1 16.09.-20.09 Bubmmorexa [IOK
peardt P T https://m.edsoo.ru/00adbeb0
npU3HaKaM
[ToHsITHE O CKOPOCTH XUMUYECKOM 1 23.09.-27.09. bubnuoteka [JOK
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pCaKkuru. IloHsiTHE O TOMOI'€HHBIX
N I'€TECPOTCHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a

IloHaTHE O XUMHUYECKOM
paBHOBecuU. DakTOPBI, BAUSIOLIUE

3a1a4»

bubnunoreka LIOK
I 23.09.-27.09.
8 Ha CKOPOCTh XUMUUYECKOU peakiinuu 3.09.-27.09 hitps:/m.cdsoo.rw/00ade28e
1 NOJ0KEHNE XUMUYECKOTO
paBHOBECHS
9) -
9 KUCITUTEILHO 30.09.-04.10. bubnuoreka [{OK
BOCCTaHOBUTEJILHBIEC PEAKIIUT https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTHYECKOMN o 10K
HOJINOTEKA
10 . §) 30.09.-04.10.
AucconualyH. CHILHEIC 1 Cla0be https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
. bubmuoreka [{OK
11 1 14.10-18.10
OHHBIC YPABHCHIT peakivin https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHH B claeTe 14.10-18.10 bubnuoreka [{OK
MpeJICTaBICHHH 00 https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
XHUMHYECKHE CBOMCTBA COJIeH B Bu6 110K
N HOIHNOTEKA
13 CBETE Hpe,I[CTaBJ'IeHI:II/I 00 21.10-25.10 hitps://m.cdsoo.ru/00addsh?
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
but6mmoreka [IOK
14 I1 I 21.10-25.10
OHATHE O THAPOHZE COCH https://m.edsoo.ru/00add9d4
15 O6O6HUIGHI/IG Y CUCTEMaTH3aIs 28.10-01.11 bubnuotexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTuueckast paborta Ne 1. Eu6 OK
16 «PenieHne 3KCrepuMeHTaIbHbIX 28.10-01.11 nomorexa I

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



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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

KonTtponsnast padora Ne2 o reme

«ONEKTPOIIUTHYECKAS | | 05.11-08.11 bubmmoreka [JOK
nucconranus. XuMAYECKHUE ' ' https://m.edsoo.ru/00addec0
PEaKIMK B pacTBOpax»
OO611as XxapakTeprucTHKa
I‘aJIOFeHOBp XI/IMI:/I‘-IGCKI/IC CBOMCTBaA 1 05.11-08.11 bubmorexa [IOK
' ' ' https://m.edsoo.ru/00addfe?
Ha IpUMEpE XJiopa
Xaoposogopoa. ConsHas KUCIIOTa,
POBOAOPOA N bubnuoreka [{OK
XHMHYCCKHE CBOMCTBA, 1 11.11-15.11
https://m.edsoo.ru/00ade104
MoJiy4eHue, MpuMeHEHNE
[TpakTuueckast padota Ne 2 o Bu6 OK
teme «llonyyenue conssHon 1 | 11.11-15.11 nommotexa [

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

KHUCJIOTBI, U3yUYECHHUE €€ CBOKCTBY
Bpruncnenus 1o ypaBHeHUAM

XUMUYECKHUX PEAKLUN, €CIIU OJUH 1 25.11-29.11
U3 PEareHTOB JIaH B N30BITKE

bub6mmoteka IIOK
https://m.edsoo.ru/00ade488

OO0m1as xapakTeprucTruka | 25 11-29.11 bubmuoreka [IOK
a51eMeHTOB VIA-rpymnisl ' ' https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaIUK
cepbl axozK)leHHe cephl U eé | 02.12-06.12 bubmuoteka [IOK
COEJIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBonoponi, CTpOEHHUE,
@lenqefxgei XI/II;/II/ILIGCKI/IG 1 02.12-06.12 bubmmorexa [IOK

. ' ' https://m.edsoo.ru/00ade802
CBOICcTBa
Oxcunpl cepbl. CepHast KMCIIOTA, Eubs OK
buznyecKre 1 XUMUIECKHE 1 09.12.-13.12 nommotexa [

https://m.edsoo.ru/00adea28

CBOMCTBA, IPUMEHEHHUE
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XHUMHUYECKUE PEAKLIUH, JIEKALUE B
OCHOBE ITPOMBILIIEHHOI'O criocoba
IIOJIyYEHUs] CEPHOMN KUCIIOTHI.

bubnunoreka LIOK

26 09.12.-13.12
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaroIleu cpebl
COCIMHEHUSIMU CEPbI

7 Beruucnenne MaccoBoM A0 16.12.-20.12 bubnunoreka LIOK
BBIXOJIa IPOAYKTA peakuu https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTHKa
aneMeHToB VA-rpynnsl. A30T,

28 aCIpOCTPaHEHUE B PUPOJIE 16.12.-20.12 bubmorexa [IOK
pactpoctp PHpOZe, T https://m.edsoo.ru/00adeea6
buznyecKkue 1 XUMUYECKHE
CBOMCTBa
AMMHaK, ero Gpu3nvIecKue u B 110K

nonImoTexa

29 i 23.12.-27.12
XUMUYECKHE CBOMCTBA, MMOJYyUYCHUE hitps:/m.edsoo.r/00adf004
Y IpUMEHEHNE
[Tpaktuyeckas padora Ne 3 o En6 110K

nonroTexa

30 II 23.12.-27.12
TeMe « OﬂyquHevaMMHaKa’ https://m.edsoo.ru/00adf180
W3Yy4YEHHUE €r0 CBONCTB»

31 A30THas KUCIoTa, ?é ¢busnueckue 09.01.-10.01. bubnnorexa [JOK
A XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHMe HUTPATOB M COJICH
aMMOHHUS B KQUeCTBE

10 MHUHEpaJIbHBIX YA0OpEHHA. 13.01-17.01 bu6muoreka [JOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf518
OKPY’KaOIIeH cpeibl
COCTMHCHUSIMHU a30Ta
o .0 \%

13 ocop. Okcun dpocdopa (V) u 13.01-17.01 bubmuoreka [IOK

docdopnas kucnota, pusndeckne

https://m.edsoo.ru/00adf68a
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1 XUMHYECKHE CBOMCTRA,
MOJTyYCHUE

Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIBbHBIX

bu6nmoreka [IOK

34 20.01-24.01
ynoOpeHuil. 3arpsisHeHHe https://m.edsoo.ru/00adfc20
IPUPOIHON cpeabl hocharamu
Yrnepon, pacnpocTpaHEeHUE B
35 npu f) Ie[ imzmie " 20012401 | Duomorexa LIOK
PHpOIE, . ' ' https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcupsl yraeposa, ux gpundeckue
U XUMUYECKHE CBOMCTBA. By 10K
noInoTeKa
36 0 27.01-31.01
IKOJIOTHHCCKHE POOIICMEL, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
V)
N bubnuoreka [{OK
27.01-31.01
37 VYroabpHas KUcioTa v €€ coau 7.01-31.0 https://m.edsoo.ru/00ac006c
[Tpaktuyeckas padora Ne 4 o
18 teme "[loydeHune yriexucaoro 03.02-07.02 bubnnorexa [JOK
raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-1oH"
[TepBoHavanbHbIe MOHATHS 00 Eus 10K
nOIMoTeKa
39 03.02-07.02
OPTAHMACCIIR BEIIECTRAX KAk O https://m.edsoo.ru/00ae054¢
COCTMHEHUSX yTIIepoa
bubnunorexa LIOK
40 K i 10.02.-14.02
PEMITHH I €10 cosamment https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemienne skcnepuMeHTAIbHBIX 10.02.-14.02 bubnmnorexa [JOK

3a21a4 110 TeMe «Bakuenmme
HEMETaJIbl ¥ UX COEIUHEHUS

https://m.edsoo.ru/00ae0bf2
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KonTtponsnast padora Ne3 o treme

. bubnuorexa [IOK
42 «BakHeHIe HEMETAIUIBI U UX 25.02.-28.02 hitps-//m.cdsoo.ru/00ac0el8
COCIIMHEHU S
OO0mast xapaKTepUCTHKA
XUMHUYECKHUX DIIEMEHTOB —
43 MeETauIoB. MeTaandecKas CBI3b 25.00.28.00 bubnunorexa LIOK
U MeTaJUIn4YecKas https://m.edsoo.ru/00ael03¢e
KpUCTaJUIMYECKasl peiéTka.
dusnueckue cBOMCTBa METAIIOB
XUMHYECKHE CBOMCTBA METAIIOB. Eu6 1TOK
HOIHNOTEKA
44 ) I 03.03.-07.03
HeKTpOXHI\:quCKHH P https://m.edsoo.ru/00ael 156
HanpsHKeHUH METAILIOB
OO6mrme crnocoObl MoTydeHUs
MeraioB. CriaBbel. Beruncienns G OK
45 M0 YPaBHEHUSIM XUMHUECKUX 03.03.-07.03 nommorexa I
. https://m.edsoo.ru/00acl1156
peakIui, eclii OJNH U3 PeareHTOB
COJIEPKUT IPUMECH
46 [TonsaTHE 0 KOPPO3UN METAIIOB 10.03.-14.03 bubmorexa HOK
https://m.edso0o.ru/00ael1278
bubmmoteka IIOK
4 10.03.-14.03
7 IHenourpie meTanbt https://m.edsoo.ru/00ael14b2
Oxkc OKC a
43 KCHJIBI ¥ THIPOKCHJIBI HATPUS U 17.03.-21.03 but6mmorekxa [IOK
Kajaus https://m.edsoo.ru/00ae14b2
eJIOUHO3eME e MeTa -
49 [emn qu M JILHuLI METaJlTbI 17.03.-21.03 bubmuoreka [{OK
KaJbIUH 1 MarHuu https://m.edsoo.ru/00ael5e8
bubnunotexa LIOK
50 B I 24.03-28.03
KHCHIIIE COCMMHCHIA KaTbIA https://m.edsoo.ru/00ael5e8
O0001IeHNEe U CHCTEMATH3A
51 HHICHHE 1 CHETEMATHEA 24.03-28.03

3HAHUH



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKEcTtkocTh BOIBI U CIIOCOOEI €8

bubnunorexa LIOK

52 31.03.-04.04
YCTpaHEHUA https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Bu6 110K
noInoTeKa
"}I{" 1. D 4. 4
>3 T?Me eCTKO(,:,T b BOABLI METOAH 31.03.-04.0 https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
bu6nmorexa [IOK
4 A i 14.04.-18.04
> FHOMHHIH 04.-18.0 https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U 14.04.-18.04 bubnnoreka [JOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso 21.04.25.04 ~ Dubmorera LIOK
https://m.edsoo.ru/00ac1d86
57 Okcuapl, THAPOKCUBI U COJIU 21.04.-25.04 bubnnoreka [JOK
xenesa (I1) u sxenesa (I11) https://m.edsoo.ru/00ae35e6
58 O6O6HVICHI/IG A CUCTEMATHU3aLIS 28.04.-30.04
3HaAHUU
[IpakTuueckas pabora Ne 7.
59 Pemenue 3KcnepI/IMeHTimLHHx 28.04.-30.04 bubnnorexa [JOK
3a71a4 1o TeMe «Bakuelmnine https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIIUNA, €CITH OJTUH
60 U3 PeareHTOB JIaH B U30BITKE WU 05.05-08.05 bu6muoreka [JOK
COAEPKUT MpUMecH. Berancnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JI BBIXOJa MPOIyKTa
peakuuun
61 O606HjeHHe A CUCTEMAaTHU3aLIs 05.05-08.05
3HAHUH
62 KonTtponsHast padora Ne4 o reme 12.05.-16.05



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

«Baxuenime MeTajuibl 1 UX

COEIMHEHUS»
63 BemecrtBa u NiaTepHanLI B | 12.05.-16.05 bubnmnoreka HOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XI/IMPI‘IGCKOCuSanHSHeHI/IC | 19.05.-23.05 bubnmoreka [JOK
OKPYJKaloIlen CpeIbl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnu | 19.05.-23.05 Bbu6mmoteka [IOK
9KOJIOTUYECKHX MTPOo0IeM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypoK. 0606?16HH€ u | 26.05-30.05 bubnnorexa [JOK
cUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6o6111eHI/Ie u 1 26.05-30.05 bubmmoreka [JOK
cUCTeMaTu3anus 3HaHUN https://m.edsoo.ru/00adb33c¢
68 PesepBHbIit ypoK. O606?I€HH€ u | 02.06.-06.06 bubmmoreka [JOK
CHUCTEMaTH3alus 3HaHUU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




