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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma yueOHOTO Kypca «Xumus, 11 kmace» cocraBieHa Ha OCHOBE CIICAYIOIINX HOPMATUBHBIX JOKYMEHTOB U MaT€pPHAJIOB:

—  ®I'OC COO, ocHoBHOM 001IE00pa30BATEIHHONM MIPOTPAMMEI cpeIHero (TIoJHOoro) obmiero oopazoanust MBOY "Capmanosckast COI",
yuebnoro iana MBOY «Capmanosckas COLL» na 2022-2023 y4eOHBIN T0J], IPUMEPHOM MPOTPaMMBI CPEJHETO 0O0IIero 00pa3oBaHus 10 XUMHH, ITOJIOKEHHS
«O cTpyKType, NOpsIKe pa3padOTKU M yTBEpPKAECHUA pabouux mporpamMm yueOHbIX KypcoB U npeameroB MBOY «Capmanosckas COII» CapmaHOBCKOTro
MYHHULMIIAIBHOTO paiioHa PT», paccMoTpeHHOro Ha negaroruyeckom cosere ot 26.08.21 r.

Jnst peanuzanuy JaHHOW paboueil mporpaMMmbl MCHONB3yeTcss yueOHHK «Xumus. 11 xmacc. bazossriit ypoBens» ['abpuensn O.C., Octpoymon WU.I'.,
Cnankos C.A., Mocksa «IIpocsemienue», 2021.

Pabouas mporpamMma packpsiBaet coaep:kanue o0ydenust xumuu B 11 kiacce. OHa paccuntana Ha 68 yacoB B Henento. B Hell mpegycMoTpeHo npoBezieHue 3
KOHTPOJIbHBIX U 2 MPAaKTUYECKUX paboT.

[Ipumeuanue: B cimyyae coBmazeHusi ypoKoB € MPa3AHUYHBIME M KaHUKYISIPHBIMH JTHSIMH, TIPOTPaMMYy BBITIOJIHUTH COTJIACHO IyHKTa 5 JTAaHHOTO
[Tonoxenns.

N3yuenune xumMuu Ha 6a30BOM ypOBHE CpeHEro 00IIero 00pa3oBaHMsl HAlIPABJICHO HA JOCTHIKEHHE CIEAYIOUX LeJleii:

* OCBOEHHe 3HAHUH 0 XUMUYECKOM COCTABIIAIONIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA, BAXKHEUIIINX XUMHUECKUX MMOHATHAX, 3aKOHAX U TEOPHUSX;

* OBJIaJleHHe YMeHHMSAMM MPUMEHAThH MOJyYeHHbIE 3HAHUS U1 00BSCHEHUS! Pa3HOOOPA3HBIX XMMUYECKUX SBJIEHUN U CBOMCTB BEILIECTB, OLEHKU POJIH
XAMHUU B Pa3BUTUH COBPEMEHHBIX TEXHOJOTHI U TIOJTydeHHH HOBBIX MAaTEPHAIIOB;

* Ppa3BHUTHE II03HABATEIBHBIX MHTEPECOB M MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEH B MPOLECCE CaMOCTOSTEIBLHOIO NMPHOOPETEHNsT XMMHUYECKHX 3HAHUH ¢
UCIOJIb30BAHUEM PA3IUYHBIX HCTOYHUKOB MH(YOPMAIMH, B TOM YUCJI€ KOMIIBIOTEPHBIX;

* BOCIIMTAHHE YOEXKJAECHHOCTU B MO3UTUBHOM POJIM XUMHUH B )KHU3HH COBPEMEHHOTO OOIIECTBA, HEOOXOIUMOCTH XMMHUYECKH T'PAMOTHOIO OTHOLIEHUS K
CBOEMY 3JI0POBBIO U OKpYXKaloIleH cpesie;

* NpUMEHEeHHe IOJYYeHHbIX 3HAHUH M yMeHHWH /Ui 0€30IacHOr0 HCIOJb30BAHUS BELIECTB M MaTEpUaoB B OBITY, CEIbCKOM XO3SHCTBE M Ha
IIPOU3BOJICTBE, PELICHUs MPAKTUYECKUX 3aJad B MTOBCEJTHEBHOM XM3HH, NMPEAYNPEKACHUS SBICHUH, HAHOCSIINX BpeJ 3A0POBBI0O YENOBEKa U OKpY’Karolien
cpeze.

ILianupyembie pe3yJbTAThl 0CBOCHHS NPOrPaMMbI

IIpenmeTtHbIe:

3HaHue (IOHUMaHKEe) TEPMUHOB, OCHOBHBIX 3aKOHOB U Ba)KHEHIIIUX TEOPHUIl Kypca OpraHu4ecKoi u oo1eil XumMuu;

— yMeHHue HabIJaTh, ONMUCHIBATh, (PMKCHUPOBATH Pe3yibTaThl M J€JaTh BBIBOABI HAa OCHOBE JEMOHCTPALIMOHHBIX M CAMOCTOSITENIBHO MPOBENEHHBIX
SKCIEPUMEHTOB, UCHOJIb3Ys JIsl 3TOTO POIHON (PYyCCKUM MM MHOM) A3bIK U SI3bIK XUMUU;

— YMEHHME KJIaccu(puIMpOBaTh XMMUYECKHUE IIEMEHTBI, IPOCThIE BEILIECTBA, HEOPraHMUECKUE U OPraHUYECKUE COSAUHEHUS, XUMUYECKHE TPOLIECCHI;

— YMEHHE XapaKTepu30BaTb OOIIME CBOWCTBA, MOJYy4EeHHE M MPUMEHEHUE M3YYEHHBIX KJIACCOB HEOPraHMYECKMX W OPraHWYECKUX BEIIECTB U HX
BAKHEUILNX IIPEICTABUTEIICH;

— YMEHHE ONMCHIBaTh KOHKPETHbIE XUMUUECKUE PEaKIMH, YCIOBUS X MPOBEICHUS U YIPABICHUS XMMUYECKMMHU MIPOIECCaMU;

— YMEHHE CaMOCTOSTENIbHO MPOBOJUTH XUMHUECKUI SKCIIEPUMEHT M HAOIr0/1aTh JEMOHCTPALIMOHHBIN SKCIIEPUMEHT, (PUKCUPOBATh pe3yiIbTaThl U JenaTh
BBIBO/IbI U 3aKJIFOYEHHUS 10 pe3yibTaTam;



— yMEHHME IPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BEIIECTB II0 AHAJIOIMU CO CBOMCTBAMHM M3Y4YCHHBIX HAa OCHOBE 3HAHMSA XUMHUYECKUX
3aKOHOMEPHOCTEH;

— YMEHHE ONpEeNeNsiTh HCTOYHUKA XMMHUYECKOH HWH(POpMalWHu, MOIydaTh €€, NMPOBOJAWTH aHAIN3, W3TOTABIMBATH WH(POPMALMOHHBIM MPOIAYKT U
IIPEACTABIIATSH €r0;

— YMEHHE II0JIb30BAaThCA OOS3aTEJIbHBIMU CIPABOYHBIMU MaTepuanaMu (IEepUOAMYECKON cucTeMoll xumudeckux anemeHtoB JI. 1. Menzeneesa,
TaOIUIEH PACTBOPUMOCTH, MIEKTPOXUMUYECKUM DPSIOM HANPSHKCHUH METAJUIOB, PSIOM AJIEKTPOOTPHIIATEIIEHOCTH) U XapaKTEPUCTUKU CTPOCHUS,
cOCTaBa U CBOWCTB aTOMOB XUMUYECKUX 1eMeHTOB [—IV neprnomoB 1 00pa30BaHHBIX MU MPOCTHIX U CIOKHBIX BEIECTB;

—  yYMEHHME YCTaHAaBJIMBAaTh 3aBUCUMOCTb CBOWCTB M IPUMEHEHUs BAXXHEHUIINX OPraHUYECKUX COCIMHEHHMM OT MX XMMHYECKOTO CTPOEHUS, B TOM YHUCIJIE U
00yCIIOBIICHHBIX XapaKTEPOM ATOTO CTPOCHHS (IPEACTbHBIM WM HENPEACTbHBIM) U HANWYHEeM (yHKIMOHAIBHBIX TPYII;

—  yMEHHE MOJEIIMPOBATH MOJIEKYJIbl HEOPIraHUYECKUX U OPraHUYECKUX BEIIECTB;

—  IIOHMMAaHHE XMMHUYECKON KapTUHBI MUPA KaK HEOTHEMJIEMOM YaCTH LEJIOCTHOM HAYYHOUW KapTHUHBI MUpa

— (dopmupoBaHHEe COOCTBEHHOM MO3UIMH NPU OLIEHKE MOCIEICTBUN Ul OKpPYXAIOUIEH Cpebl NesATEIbHOCTH YEJI0BEKa, CBA3aHHOM C MPOU3BOACTBOM M
nepepadoTKON XUMHUYECKUX MTPOTYKTOB.

— TpOBEJIEHHE XMMHUYECKOTO 3KCIIEPUMEHTA; Pa3BUTHE HABBIKOB y4E€OHOMU, MPOEKTHO-NUCCIIEI0OBATEIBCKON U TBOPUYECKON JEATEILHOCTH NP BHIIOJHEHUH
VHJIMBUIYAJIbHOTO MIPOEKTA 110 XUMHH.

— coOmrofeHne mpaBuil Oe3omacHOro oOpallleHusi ¢ BeUlecTBaMH, MaTepualaMH; OKa3aHWEe IMEepBOIl MOMOIIM IMPH OTPaBIEHHUSAX, 0XKOrax M TpaBMaXx,
MOJIyUYEHHBIX B pe3yjIbTaTe HapyIICHUsI MPaBUJI TEXHUKH 0€30MaCHOCTH MPH paboTe C BellecTBaMU U 1ab0paTOpHBIM 000pYJOBaHUEM.

MeranpeaMeTHble:

— HCIOJIb30BAHME YMEHUH M HABBIKOB DPA3JIMYHBIX BHUAOB IIO3HABATEIBHOM [EATENBHOCTH, IPUMEHEHHE OCHOBHBIX METOJNOB IO3HAHHUSA
(cucTeMHOMH(pOPMALIMOHHBINA aHalN3, HAOIIOCHUE, U3MEPEHHE, IPOBEICHUE SKCIIEPUMEHTA, MOJICIUPOBAHUE, UCCIIEIOBATENbCKAs AEATEIbHOCTD)
JUI U3Y4YECHHS Pa3IMYHBIX CTOPOH OKPYXKAIOLIEH NEHCTBUTEIBHOCTH;

— BJIaJICHUE OCHOBHBIMHU MHTEJUIEKTYaIbHBIMU OnepanusMy ((popMyIHpOBKa TUIIOTE3, aHAJIU3 U CUHTE3, CPaBHEHUE U cHcTeMaTHh3anus, o0o0mieHue u
KOHKPETHU3allus, BBIIBICHUE IPUUMHHO-CIIEACTBEHHBIX CBA3EH U MIOUCK aHAJIOTOB);

—  I03HaHHE OOBEKTOB OKPYXKAIOIIEro MUpa OT OOLIEro uyepe3 0COOEHHOE K €AMHUYHOMY;

—  YMEHHE BBIJIBUIATh UJIEU U ONPENENATh CPEACTBA, HEOOXOUMBIE ISl UX pealu3alii;

—  YMEHHE OIpeNeJIATh e U 3ajauil IeITEIIbHOCTH, BEIOUPATh CPEACTBA Pealn3aliy LeIH U IPUMEHATh UX Ha MPAKTHKE;

— HCIIOJIb30BAaHME PA3JIUYHBIX HCTOYHMKOB /ISl IOJYYEHUS XUMMUYECKOW HMH(POpPMALUHU, NOHUMAHHE 3aBUCHUMOCTU COJAEp)KaHUS U (POPMBI
IpeJcTaBiIeHUs HH(POpMALMU OT 1ieJiell KOMMYHUKAIUK U aJipecara;

— yYMEHHE MpPOJYKTUBHO OOLIAThCs M B3aWMOJICHCTBOBaTH B IPOLIECCE COBMECTHOM JEATENBHOCTH, YYMTHIBaTh MHO3MLMHU JPYTUX YYaCTHUKOB
NeAaTeNbHOCTH, 3PPEKTUBHO pa3peliaTb KOHQIUKTHI;

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOATENbHOM HH(POPMALMOHHONO3HABATEIILHON JEATENbHOCTH, BKJIIOYAas YMEHHE OpHEHTUPOBAThCA B
pa3IUYHBIX HCTOYHHUKAX HH(OPMAIMH, KPUTUUECKU OLIEHUBATh U MHTEPIIPETUPOBATh UH(OPMALIHIO, TOIYYAEMYIO U3 Pa3IMUHbIX HCTOUYHHKOB;

— YMEHHE HCIOJIb30BaTh CpeACTBa HMH(DOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TexHojorui (nmasee — WKT) B pemieHMn KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U OpPraHM3allMOHHBIX 33j1ay ¢ COONI0/IeHNEeM TpeOOBaHUN S)PrOHOMUKH, TEXHUKU 0€30MIaCHOCTH, TMTUEHBI, PeCcypcocOepexeH s,
MPABOBBIX M ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€301MacHOCTH;

— BJIQJICHUE A3BIKOBBIMU CPEACTBAMH, B TOM YMCIIE U A3BIKOM XMMHH, — YMEHHUE SICHO, JJOTUYHO U TOYHO H3JIaraTb CBOIO TOYKY 3pEHUS,
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HCII0JIb30BATh aJICKBATHBIC A3BIKOBLIC CPCACTBA, B TOM YHUCJIC U CUMBOJIbHBIC (XI/IMI/I‘-IGCKI/IG 3HaKH, (bOpMy.HBI u ypaBHCHI/ISI).

JIMYHOCTHBIE:

— YyBCTBO T'OPAOCTH 34 POCCUMCKYK0 XMMHMYECKYI0 HAyKy MU OCO3HAHME POCCHUMCKOM TIpPakJAaHCKOW MIEHTUYHOCTH — B IIEHHOCTHO-OPHEHTALIMOHHON
cdepe;

— OCO3HaHHE HEOOXOJMMOCTH CBOEH NMO3HABATEJIbHOM NIEATENbHOCTH M YMEHME YNPABIATH €10, TOTOBHOCTh M CIIOCOOHOCTh K caMOOOpPa30BaHHIO Ha
MPOTSHKEHUU BCEU JKHU3HM, TMOHMMAHHE BAXHOCTH HEMPEPHIBHOIO OOpa3oBaHHS Kak (PaKTopa YCHEIIHOW MpoQecCHOHANbHOW M OOIICCTBCHHOMN
NESITEIbHOCTH — B IMO3HABATEIHHON (KOTHUTUBHOM, MHTEILIEKTYaIBHOM) cdepe;

— TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEHIIIEH 00pa30BaTeIbHON TPAEKTOPUHU MIIH CPepbl MPOPECCHOHAIBHON NeATETBHOCTH — B TPYJIOBOH cdepe;

—  HEMPUATHE BPEIHBIX MPUBBIYEK (KYpPEHUs, YIOTPEOJICHUs aJIKOTOJSI U HAPKOTHUKOB) Ha OCHOBE 3HAHHI O TOKCHYECKOM M HApPKOTHYECKOM JCHCTBUHU
BeIeCTB — B cepe 310poBbecOepekeHus U 6€30macHOro o0pa3a KU3HH.

Conep:xxanue y4eOHOro nmpeamera
IToBTOpEeHue ocHOBHBIX Bonpocos 10 kiacca —2 4.

Pa3nen 1. Ctpoenue BemectB — 19 4.

OcHoBHbIe cBeleHMsI 0 cTpoeHuM atoma. CTpoeHHE aToMma: COCTaB sjpa (HYKJIOHBI) M 3JeKTpoHHas obosouka. [lonstue o0 wuzortomax. Ilonstue o
XUMHUYECKOM JIEMEHTE, KAK COBOKYITHOCTH aTOMOB € OJJMHAKOBBIM 3aps0OM SApa.

Ilepuoguyeckass cucreMa xuMudeckux jieMeHToB J[. M. MeHaeneeBa B cBeTe CBeTe YYEHHUS O CTPOeHHM aToMa. OU3MYECKUM CMBICT MPUHITON B
tabmuue J[. WM. MenneneeBa CUMBOJUMKU: MOPSIKOBOIO HOMEpa JJIEMEHTa, HOMepa Mepuoja U Homepa rpynmbl. [IoHsATHE O BaJeHTHBIX 3JIEKTPOHAX.
OTtoOpaskeHre CTPOSHHUSI SJEKTPOHHBIX 000JI0YEK aTOMOB XMMHUECKUX 3JIEMEHTOB C IOMOIIBIO 3JIEKTPOHHBIX U 3JIEKTPOHHO -Tpadudeckux GopmMyi.
OObscHEeHnEe 3aKOHOMEPHOCTE U3MEHEHUS CBOMCTB AJIEMEHTOB B MEPHOJaX U rpylmnax Mnepuoandeckoil CUCTeMBbI, KaK CIEACTBHE MX 3JIEKTPOHHOIO CTPOCHUS.
DJNIEKTPOHHBIE CEMENCTBA XUMUYECKUX 3JIEMEHTOB.

CpaBHenue Ilepuoanyeckoro 3aKoHa ¥ TEOPUH XMMHUYECKOr0 CTpPOeHUs1 HA GuI0coCcKOil OCHOBE: NIPEANOCHUIKN OTKpbITUS [leproanueckoro 3akoHa u
TEOPUU XUMHUYECKOTO CTPOEHUSI OPraHMYECKUX COEIMHEHU; POJIb JIMYHOCTH B UCTOPUM XMMUU; 3HAUEHHE NTPAKTUKU B CTAHOBJICHUH U Pa3BUTUU XUMUYECKUX
TEOPUH.

Honnas xumMuyeckasi cBsi3b U MOHHbIe KpUCTA/LUIMYeckHe pemiéTku. KaTHoHB M aHUOHBI: WX 3apsibl U KiIacCH(UKALUS MO COCTaBy Ha MPOCThIE U
cnoxuble. [IpeacraBurenu. [lonsTe 006 MOHHOM XUMHUYECKON CBsi3U. MIOHHAs KpucTainyeckas pemérka u pu3ndeckre CBOMCTBa BEUIECTB, 00YCIOBICHHbBIE
3TUM CTPOECHUEM.

KoBaneHTHasi XuMu4ecKasi CBA3b. ATOMHbIE U MOJICKYJISIPHbIe KPUCTALJIMYeCKUe peéTku. [IoHsATHE 0 KOBaJIEHTHOW CBA3HU. DJIEKTPOOTPULIATEIBHOCTD,
HEMoJIApHAs U TOJISIpHAs KOBAJICHTHBIE CBsI3U. KpaTHOCTH KOBaJIEHTHOH CBsA3M. MexaHU3MblI 00pa30BaHUSI KOBAJCHTHBIX CBs3€il: OOMEHHBIM M JOHOPHO-



akuentopHeiil. [lonspHOCTH MOJIEKYIIBI, KaK CIEICTBUE MOJSPHOCTU CBSI3U W TE€OMETPUU MOJIeKYJbl. Kpucramimueckue pemérkd ¢ 3TUM THUIIOM CBSI3U:
MOJIEKYJISIpHBIE U aTOMHbIE. DU3NYECKHE CBOMCTBA BEUIECTB, 00YCIOBICHHBIE TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
Meraj/uindeckas cBsi3b. [IoHATHE 0 METANIMYECKON CBSI3U U METAJUIMYECKUX KPUCTALIMYECKUX pelIéTkax. @U3ndyeckre CBOMCTBA METAJIOB HA OCHOBE HX
KPUCTAJUIMYECKOTO CTpoeHus. [I[puMeHeHre MeTauioB Ha OCHOBE UX CBOMCTB. UEpPHBIC U LIBETHBIE CILIABBI.
Boaoponnas xuMuueckasi cBsi3b. MeXMOJIEKYJIsIpHAs U BHYTPUMOJIEKYJISIpHAsT BOJOPOJHBIC CBSI3U. 3HAUYEHHE MEKMOJIEKYJISIPHBIX BOJOPOJHBIX CBSI3EH B
MIPUPO/IE U )KU3HU YEIOBEKA.
Iosmmepsl. [losyuyeHue noauMepoB peakusMU HOJUMEPHU3ALMH U MOJUKOHAEHCAUU. BaxkHelre nmpeicTaBuTeN! MIacTMacC U BOJIOKOH, UX HOJy4YEeHHE,
CBOMCTBA U npuMeHeHue. [loHsiTHe 0 HeOpraHMUECKUX MOJIMMEPAX U X MPEACTABUTEIH.
Jucnepcuble cuctemsbl. [loHsTHe 0 aucriepcHO (ase W IUCIEPCHOHHOW cpele. ATrperatHoe COCTOSIHHE pa3Mmep dvacTull (a3bl, Kak OCHOBa IS
KJIACCU(UKAUU JUCIIEPCHBIX CUCTEM. OMYIbCUH, CYCIIEH3UH, a3pP0O30JIM — TPYIIIbl IPpyOOIUCIIEPCHBIX CHUCTEM, UX NPEACTaBUTENN. 30JU U T'€ld — TPYIIIbI
TOHKOJIUCIIEPCHBIX CUCTEM, UX MpeacTaBuTenu. [IoHsTHE 0 cHHEpe3nce U KOaryJsIuu.
Jemoncmpayuu. [leproandeckoit cucreMbl xumuueckux snemeHToB [[. . MenneneeBa B pa3nuuHbix Gopmax. Moaenb HOHHON KpUCTaNIMYECKON peIéTKu
Ha MpUMEpPE XJIOpUIa HaTpusl. MUHEpasbl C 3TUM TUIIOM KPUCTAIIMYECKON PEeIIETKOM: KaIbIUT, TadUT. MOAEIH MOJIEKYJIAPHON KPUCTAIIIMYECKO M pEIIETKU HA
MpUMEpPEe «CYyXOTO JIbJIa» WM MOJAa U aTOMHOM KpUCTAJNIMYECKOW PEeImETKH Ha MpuMepe aiamasza, rpaputa Wik kBapua. Mojenb MossipHOro oObEéMma rasa.
Monenu KpUcTaNInYeCKUX PelETOK HEKOTOPbIX MeTaoB. Koiekiuu 00pa3ioB pa3iMuHbIX AUCTIEPCHBIX cucTeM. CHHEpEe3HC U KO aryJisiusl.
Jlabopamopusie onvimul. KoHCTpyUpOBaHUE MOJCTH METAJUTMUYECKOW XUMHUUECKON CBs3u. [lomydeHne KOUIOuIHOTO pacTBOpa KypuHOTo Oeka, ucciaeoBaHue
€ro CBOMCTB C MOMOIIBIO JIA3€PHON yKa3Ku U MpOBeJeHHe ero JeHaTypauuu. [logydeHrne sMylnbcUU pacTUTENBHOTO Macia U HaOJoJeHHe 3a €€ pacCIOECHUEM.
[Tomyuenue cycneH3un «M3BECTKOBOTO MOJIOKa» U HaONI0IeHHE 3a €€ ceIMMEeHTaIuel.
KonTpoabHast padora Ne 1 «CTpoeHue BemecTs»

Pa3nen 2. Xumuueckue peakuuu — 16 4.
Knaccnpukanusa XuMHYeCKUX peakiuii. AJUIOTPONM3alMs U U30MEPHU3alinsl, KaK peakIuu 0e3 M3MEHEHHUs COCTaBa BEIIECTB. AJJIOTPONHUsS U €€ MPUUYUHBI.
Knaccudukanus peakuuid 1Mo pa3MyHBIM OCHOBAHMSIM: MO YHCIY U COCTaBY PEareHTOB U IMPOIYKTOB, MO ¢a3e, M0 HCHOJb30BAHUIO KaTanu3aTopa HWId
dbepmenTa, mo TertoBomy dddexty. TepMoxumMudeckue ypaBHEHHS PEaKIIUiA.
CkopocTh XMMHYECKHUX peakuuil. PakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMUYECKUX PEAKIUI: IPUPOJIa Pearupyolux BeIECTB, TEMIIEpaTypa, oAb
UX CONPUKOCHOBEHUS PEarupyrollux BeUIeCTB, MX KOHIIGHTpalMs, MPUCYTCTBUE Karaimu3aropa. [lonstue o katanuze. DepMeHTHI, Kak OHUOJIOTMYECKHE
Kataiau3aTopbl. UHrMOUTOPHI, KaK «@HTOHUMBD) KaTalu3aTOPOB U UX 3HAUYCHUE.
XuMHYecKoe paBHOBecHe M croco0bl ero cmemenusi. Kiaccudukanyus XuMUYecKUX peakuuid Mo MpU3HaKy ux HampasieHus. [lonstue o0 oOpaTumbIx
peakiusax u xumuueckoMm pasHoBecuu. [Ipuniun Jle-1llarense u cnocoObl cMelIeHns] XUMUYECKOTO paBHOBecHs. OOIiasi XapaKTepUCTUKA PEAKIMil CHHTE30B
ammuaka u okcuna cepbl(VI) 1 paccMoTpeHre yeIoBUi CMEIIeHUsI UX PaBHOBECHSI Ha TPOU3BO/ICTBE.
I'maposms. OOpatuMeblii U HeoOpaTUMBbIN TUAPOIU3LL. ['UaApOIU3 cosiel u ero TUIbL. [ 'UapoIN3 OpraHMYeCcKUX COSTUHEHHI B )KUBBIX OPTaHU3MOB, KaK OCHOBA
oOMeHa BeriecTB. [lonsTre 06 sHEpreTHUYECKOM OOMEHE B KJIIETKE U POJIM THAPOJIN3A B HEM.
OKHUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE peaknuu. CTeneHb OKHCIEHUs U e€ ompeaereHue Mo (GopmynaM OPraHMYEeCKMX M HEOPraHUYECKUX BELIECTB.
DNeMEHTHI U BEIECTBA, KaK OKUCIUTENIN U BOoccTaHOBUTENH. [loHsATHE O mpoueccax okuciaeHus U BoccTaHoBIeHUA. CocTaBiIeHUE YpaBHEHUM XUMUYECKHUX
peaxiuii Ha OCHOBE 3JIEKTPOHHOTO OayaHca.
DJIEKTPOJIM3 PACIIABOB M PACTBOPOB JIEKTPOJUTOB. XapaKTePUCTHKA DJIEKTPOIU3a, KaK OKUCIUTEIHHO-BOCCTAHOBUTEIBHOTO Mporecca. OcoOeHHOCTH
ANEKTPOJIN3a, IPOTEKAIOIIETO B PACTBOPAX AEKTPOJIUTOB. [IpakTHueckoe mpuMeHeHUE AIEKTPOIIN3a: TOJy4YeHUEe rajJoreHoB, BOJOPOIa, KUCIIO POJa, MEIOUYHbBIX
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METAJJIOB W IIEJ0YeH, a TaKkKe aJlOMUHUS DJIEKTPOJIM30M pacIulaBOB M PACTBOPOB COEOUMHEHHH ATUX 3ieMEHTOB. [loHATHE O TrajlbBaHOIUIACTHKE,
raJIbBAaHOCTETUH, pa(UHUPOBAHNUY I[BETHBIX METAJLIOB.
Jemoncmpayuu. PactBopeHue cepHO KHCIOTHI 1 aMMUAYHOM CENMUTPHI U (PUKCAIMS TEIUIOBBIX SBJICHHUN JJIS 3TUX IMpoIlleccoB. B3anMoaencTBUs pacTBOPOB
COJISIHOM, CEpHOM U YKCYCHOW KHCIJIOT OJIMHAKOBOM KOHIIEHTPALMU C OJMHAKOBBIMM KyCOUKaMH (TpaHy/laMM) LIMHKA U B3aUMOJEHCTBHE OJMHAKOBBIX KyCOUKOB
pa3HbIX METAJUIOB (MarHus, HUHKA, jKeJie3a) C PaCTBOPOM COJIIHOM KUCIIOTHI, KaK IPUMEP 3aBUCUMOCTH CKOPOCTH XMMUYECKUX PEaKLUil OT NP UPOIbl BELIECTB.
B3aumopneiictBue pacTBOpoB THOCYJIb(aTa HaTpus KOHLEHTPALMHU U TEMIEpaTypbl ¢ PacTBOPOM CEPHOM KUCIOTHL. MOJEIMpPOBAaHUE «KHUIIALIETO CIIOS.
Hcnonp30Banne HEOPraHMUECKUX KaTalUu3aTOPOB (COJICH xKene3a, HOAUJIa Kallis) U MPUPOTHBIX OOBEKTOB, COJIEPKAIUX KaTaia3y (ChIpoe MsICco, KapTodenb)
JUIS pa3joKeHUsl Nepokcuja Boaopoaa. BzaumoneiicTBue 1MHKA C COJSHOM KMCIOTOM HUTPAaTOM cepedpa, Kak NPUMEpPbl OKUCIUTEIbHO-BOCCTAHOBUTEIHHON
peakuuii U peakuuu ooMeHa. KonctpyupoBanue Moaenu 31eKTpoian3épa. BuneopparmMeHT ¢ pOMBIIIIEHHON YCTAaHOBKU JJIs1 IOJYYEHUSI aJIFOMUHUSA .
Jlabopamopusie onvimor. Vmmtoctpanusi npaBwia beprosuie Ha mpakTuke — NPOBENEHUE pPeaklnii ¢ 00pa3oBaHMEM OCajKa, ra3a W BOJBI. | eTeporeHHBIN
KaTalIn3 Ha TpUMepe pa3IoKeHHs MepOKCH/A BOJOPOA B MPUCYTCTBUM JMOKCHAa Mapranna. Cmenienue pasHoBecus B cucteMe Fe** + 3CNS™ <> Fe(CNS)s.
WcnplTanne MHOUKATOpaMU Cpeibl pacTBOPOB COJIEH pa3nuyHbIX TUHOB. OKUCIUTEIHbHO-BOCCTAHOBHUTENbHAS peakuus MU peaklus oOMeHa Ha IpUMepe
B3auMO/IeHCTBUS pacTBOPOB cynbdara Mmeau(ll) c xene3oM u pacTBOpoM IIETOUH.
Ilpakmuueckas paboma. PenieHne 3KkCiepuMEHTAIBHBIX 33/1a4 M0 TeMe «XUMUYECKash peaKiusD».
KonTposbHast padora Ne 2 « XuMHYeCKHE peaKIum»

Pa3nen 3. BemecTBa u ux cBoiictea — 21 u.
Mertaniabl. Ou3nyeckue CBOMCTBA METAIOB, Kak (DYHKIUS MX CTpoeHHs. JleleHHe MEeTalioB Ha TPYNNbl B TEXHUKE U XUMHUU. XHUMHUYECKHE CBOWCTBA
METaJJIOB U JEKTPOXUMHUUYECKUH psii HanpsokeHuil. [lonsaTre o metamiorepmMun (ATIOMUHOTEPMHUH, MarHUETEPMUU U JIp. ).
Hemerasuibl. buaaropoansie raspl. Hemeramnel kak oxkuciautenu. Hemeramisl kak BoccraHoBuTenu. Psn snextpoorpunarensHocTH. MHepTHBIE HMin
0JIarOpOTHBIC Ta3bl.
Kuciaorsl Heopranuveckue M opraHudeckue. KuCIOTBI ¢ TOYKM 3peHMS aTOMHO-MOJIEKYJIAPHOrO ydeHusa. KHCIOTBI ¢ TOYKHM 3peHus TEOopuu
ANEKTPOJIUTUYECKON Jucconuaiui. KucaoTel ¢ TOUKH 3peHus MPOTOHHON Teopun. OOIIMe XUMHUUECKHE CBOMCTBA KHCIIOT. Kimaccudukamus KucioT.
OcHOoBaHMs HeOpraHu4eckue M opraHudeckue. OCHOBaHHSA C TOYKH 3PEHUS ATOMHO-MOJIEKYJISIPHOrO ydeHus. OCHOBaHHS C TOYKH 3PEHHUSI TECOPHH
ANIEKTPOJIUTHYECKON auccoruanuu. OCHOBAaHUSA C TOUKH 3peHHs] MPOTOHHOM Teopuu. Kiaccudukanus ocHoBaHuN. XMMUYECKHE CBONCTBA OPraHMUYECKUX U
HEOPraHUYECKUX OCHOBAHUM.
AM@oTepHble coeJUHEHHs] HeOpraHuYecKue U opranumveckue. Heopranmueckue ampoTepHble COCIUHEHUS: OKCUABI U TUIPOKCHUJIBI, — UX  CBOMCTBA U
nosyueHue. AMQoTepHble OpraHMuecKrue COeTMHEHHs Ha IpUMepe aMUHOKHUCIOT. [lenTupl v nenTuiHas CBs3b.
Coumn. Knaccudukanus coneid. Kéctkoctb Bosbl U criocoObl e€ ycrpanenus. [lepexon kapboHara B rugpokapOoHat u oopatHo. OO1re XuMu4eckie CBOMCTBa
COJIEN.
Jemoncmpayuu. Konnexuusa meramoB. Kosekuust HemeTtaioB. BzauMoaeiicTBue KOHIEHTPUPOBAHHOW a30THOM KHMCIIOTBHI C MEJIbl0. BCIbIka TepMUTHOM
cMecu. Benbiiika yépHoro nopoxa. BeITecHEHHE rajloreHoB U3 UX pacTBOPOB JIPYTMMHU TajloreHaMu. B3aumoelcTBue napoB KOHLIEHTPUPOBAHHBIX PacCTBOPOB
COJITHOM KHUCIIOTBI M amMMHaka («abiM 0e3 orus»). Ilomydenne amMMuaka U M3yd4eHHE €ro CBOMCTB. Pa3imuHble ciydad B3aUMOJEHCTBUS PACTBOPOB CoJiei
AMIOMUHUS CO ENOYbI0. [lomyueHune )KECTKOM BOJBI U YCTPAHEHHE €€ KECTKOCTH.
Jlabopamopuwvie onvimpl. IlomydeHre HepaCTBOPUMOTO TMIPOKCHIA U €r0 B3aMMOJECHCTBHE C KUCIOTOW. McciaenoBaHue KOHIIEHTPUPOBAHHBIX PACTBOPOB
COJITHOM M YKCYCHOM KHCIIOT KamneJbHbIM METOJOM IpU UX pazdaBieHNH BoJoH. [loaydyeHne ampoTepHOro ruipoKcua U n3ydyeHue ero cBoicTs. IIpoBenenue
KAauEeCTBEHHBIX PEaKLUi M0 OIPEIEIICHNIO COCTaBa COJIH.



Ilpakmuueckasa padoma. Peniennie >KCIEpUMEHTAIBHBIX 33/1a4 110 TeMe «BeriecTBa u uxX CBOMCTBaY.
KounrpoabHnas padora Ne 3 «BemecTBa u UX CBOiiCTBa»

Pa3znen 4. Xumus u xu3ub — 10 4
IIpousBoacTBO aMMHMaka W MeTaHosa. [loHsATHE O XMMHYECKOM TEXHOJOTMU. XHUMHYECKHE PEAaKIMd B IMPOM3BOACTBE aMMHaka v MeTaHoJsia. OOrmras
KJIaCCHU(PUKAITMOHHAS XapaKTEPUCTUKA PEAKIIUi CHHTE3a B IPOM3BOJICTBE ITUX MPOAYKTOB. HaydHbIe MPUHIIMITEI, JISKAIINE B OCHOBE ITPOU3BOJICTBA aMMHAKa U
MeTtaHnoja. CpaBHEHHE STUX MPOU3BO/JICTB.
XuMH4YecKasi rpaMOTHOCTh KAK KOMIIOHEHT 00uIell KYyJbTYPbl YejoBeka. MapKupoBKa YIIaKOBOYHBIX MAaTEPHANIOB, DJIEKTPOHUKH U OBITOBON TEXHHUKH,
9KOJIOTUYHOTO TOBapa, MPOIYKTOB MUTAHHUS, STUKETOK 110 YXO1Y 32 OJEKI0M.
Jlemoncmpayuu. Monens TIPOMBIIIUICHHOW YCTAHOBKU TIOJYyYEHUS] CEPHOM KUCIOTHL. MoJienb KOJIOHHBI CHHTE3a aMMHaka. BuaeodparMeHThl U Claiibl O
CTENEHHU HKOJIOTUYECKON YMCTOTHI TOBApa.
Jlabopamopusie onvimot. VIzyuenrne MapkKUpOBOK Pa3IMYHBIX BUJIOB MTPOMBIIIUICHHBIX U TIPOJOBOJHECTBEHHBIX TOBApPOB.



TemaTn4eckoe IMJIAHUPOBAHHUE C YYETOM paﬁoqeifl nporpaMmbl BOCIIMTAHUSA

Ne Tema paznena Monynb BocnutaTebHOM TporpaMmsbl «LIIKOTBHBINA YPOK» Kou-Bo vacos
/i
1 [ToBTOpEeHUE OCHOBHBIX CeHnTs0pB 2
BOITPOCOB HeopraHndeckoul | JleHp 3HaHMit
XUMUU Bceepoccniickuit oTkpsIThIN ypok «OBX»
2 CtpoeHre BemecTs Centsaopsn 19

Jlenb conunapHocTu B 60pb0e ¢ TEPPOPU3MOM.

MexayHapoaHbIi IEHb PaCIpOCTPaHEHUS TPAMOTHOCTH.

Hepnenst 6e3omacHOCTH IOPOKHOTO JBUKEHUS.

BxitoyeHne B ypOK MIPOBBIX MPOLEAYpP, KOTOpbIE MOMOTAIT MOAIEPKATh
MOTHUBAIUIO 00YYaAIOIIMXCS K MOTY4YEHHUIO 3HAaHUH.

[ToOyxnenne oOy4aromuxcsi coOmoAaTh Ha ypoKe OOIIENPUHATHIE HOPMBI
HIOBEJICHUS, TIPAaBUIIA OOIIEHUS CO CTapPIIUMHU.

OxkTa0pb
100-netne co nHSA pOXKIEHUs akajeMuKa Poccuiickod akamemMun oOpa30BaHMs
Opnuuena [Tropes MyukaeBuua.
Mex1yHapoaHbIi JIE€Hb YUUTEIIS.
BcemupHsblii 1IeHb MaTeMaTHKH.
MexnyHapOoaHbIN JEHb HIKOJBHBIX OMOIHOTEK.
[ToOyxnenune oOydaromuxcst coOJMI0AaTh HAa ypPOKE OOLIEHPUHSATHIE HOPMBI
MOBEJICHUS, TIpaBujIa OOIIEHHUS CO CTApPIITUMHU.

Hosiopb
JleHb HapOTHOTO €IMHCTBA.
MexyHapoaHbIi AEHb TOJEPAHTHOCTH.




Henb marepu B Poccun.

[MoOyxnenne oOy4aromuxcs coOI0naTh Ha YpPOKE OOUICTIPUHSATHIE HOPMBI
MOBEJICHUS, TIPAaBUIIa OOIIEHUS CO CTAPIIUMH.

BxitoyeHne B ypoK MIpOBBIX MPOLEAYP, KOTOpPbIE MOMOTAIOT MOJJIEPKaTh
MOTHBAIUIO 00YYAIOMIMXCS K MOTYYSHHUIO 3HAHUH.

[MoOyxnenne oOydaromuxcs coONOAaTh HAa YpPOKe OOMICTIPUHSTHIE HOPMBI
MIOBEJICHUS, TIPaBMIIa OOIIEHUS CO CTAPIIUMH.

XUMHUYECKUE PEAKIIUN

Hosiopb
Henp marepu B Poccun.
[ToOyxnenune oOydaromuxcst coOnoAaTh Ha YpPOKE OOLIEHPUHSATHIE HOPMBI
MTOBE/ICHHUS, TTPaBUIIa OOIICHHS CO CTAPIITHMH.
BriroueHne B ypOK WIPOBBIX TPOIEAYP, KOTOpPhIE TOMOTAIOT IOJICPKATh
MOTHBAITUIO O0yJAIOIIMXCS K ITOJTYICHUIO 3HAHHM.

Hexadpb
Bcemupnsrii nenb 60opb0b co CIT IoM.
Jens Heussectnoro Comjara.
MexayHapoJHbIi 1€Hb HHBAJIUIOB.
Bxirouenue B ypoK UTPOBBIX MPOIEAYP, KOTOPbIE IOMOTAIOT MOJICPKATh
MOTHBAIIAIO O0YJAIOMNUXCS K ITOJTYYCHHIO 3HAHUH.
[IpumeHneHne Ha ypoKe HMHTEPAKTUBHBIX (OopM paboOThl ¢ OOyYaroIuMHUCS:;
JTUCKYCCUH, KOTOpBhIE MJAalOT OOYYarolIuMCsS BO3MOXHOCTh IPHOOPECTH OIIBIT
BEJICHUS KOHCTPYKTHBHOTO JWajora; IpynmoBod paboThl WM paboThl B mapax,
KOTOPBIC y4aT OOYYaroIIUXCs KOMaHJIHOW paboTe W B3aUMOJCUCTBHUIO C JAPYTHMHU
00y4arouMucs;
[ToOyxnenune oOydaromuxcst coOJMIOAaTh HAa YpPOKE OOLIEHPUHSATHIE HOPMBI
MOBEICHUS, TIpaBujIa OOIIEHUS CO CTAPIITUMU.

SIuBapnb
BceemupHhslii nens a3oyka bpaits.
Jlenb nmoaHOTO OCBOOOXAEeHUS JIeHuHrpasa OT (aImucTCKON OJI0KaIbI
(1944 ron).
BxiaroyeHue B ypOK UIPOBBIX IPOLEAYP, KOTOpbIE IOMOTarT MOAAEPKATh
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MOTUBALIUIO 06yan0me051 K IIOJIYYCHUIO 3HAHHUH.

[IpumeHeHne Ha ypoKe HWHTEPAKTUBHBIX (OpPM paboOThl € OOYYaIOUIMMHUCA:;
JMCKYCCH, KOTOpBIE Jal0T OOYyYaromUMCsi BO3MOXXHOCTh IPHOOPECTH OIIBIT
BEJICHUSI KOHCTPYKTHBHOTO [HMAaJiora; TPyNIoOBOM paboThl Wiu paboTHl B mapax,
KOTOpBIE ydaT OOydalomMXcsi KOMaHAHOW padoTe W B3aMMOJICHCTBHIO C JIPYTUMHU
00yJaronuMucs;

BemiecTBa u ux cBoiicTsa

deBpaiib

JleHb pOCCHIICKOM HAYKH.
MexayHapoaHbIN I€Hb POJIHOTO S3bIKA.
Jlenp 3amuTHIKAa OTEUYECTBA.
BxiroueHne B ypoK UIPOBBIX MPOLEAYpP, KOTOpPbIE MOMOTalT MOAJEPKATh
MOTHBAIIMIO 00YJarOIKXCs K MOJIy4YEHUIO 3HaHUH.
WNHunuupoBanre U noiepkKa UCCIeI0BaTENbCKON EATEIbHOCTH 00yJaromuxcs B
pamMKax peajau3alud HWMH HMHIUBUIYAJIbHBIX M TPYNIOBBIX HCCIEA0BATEIbCKUX
MIPOEKTOB.
[ToOyxnenue oOydaromuxcst coOnoAaTh Ha YypoKe OOUIENpPUHATBIE HOPMBI
MOBECHHUSI, TpaBUIIa OOLIEHHS CO CTAPIINMH.

Maprt
BceMupHblil 1eHh UMMYHUTETA.
Bceepoccuiickuit  oTkpbITBIE  ypok «OBXK» (TpuypodeHHBIH K Tpa3gHOBAHHUIO
BcemupHoro aHs rpak1aHCKOM 000OPOHBI).
WuunuupoBanue U Mojiep:kKa UCCIe0BATeNbCKOM AeSITENbHOCTH 00yJalonXcs B
pamMKax peajau3aluyd HMH HMHIUBUIYAJIbHBIX M TPYIIOBBIX HCCIEA0BATEIbCKUX
IIPOEKTOB.
[IpumeneHnne Ha ypoKe HHTEPAKTUBHBIX (opM paboThl C OOy4arOIIMMHUCS:;
JUCKYCCUM, KOTOpbIE Jal0T OOYYalolmUMCS BO3MOXKHOCTh TNPUOOPECTH OIBIT
BEJICHUSI KOHCTPYKTHBHOTO JAMAJoOra; TPYINIOBOM paboThl wiu paboOThl B Mapax,
KOTOpBIE y4aT O0ydJaromuxcsi KOMaHAHON paboTe M B3aUMOJCHCTBHUIO C JAPYTUMU
00y4arouMucs;
BxiroueHne B ypOK UIPOBBIX MPOLEAYP, KOTOpPbIE MOMOTAOT MOAJIEPKATh
MOTHBAIIMIO 00YJarOIIUXCS K MOJIY4EHUIO 3HAaHUH.
[ToOyxnenune oOywaromuxcs coONonaTh HAa YpOKe OOIIETPUHSATHIE HOPMBI
MOBEJICHUS, TIPAaBUIIa OOIIEHUS CO CTAPIIUMH.

Anpenab

21
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[Jenb kocMoHaBTHUKU. ['arapuHckuii ypok «KocMocC - 3T0 MBI,

Bcepoccuiickuii oTkpbIThIi ypok «OBXK» (aeHb nosxapHOW oXpaHsbl).

BxitoueHne B ypoOK UIPOBBIX IPOLELYpP, KOTOpPbIE IOMOTalOT MOAJEPKATh
MOTHBAIUIO 00YYAIOMIMXCS K MOTYUYECHHUIO 3HAHUH.

[IpumeHenre Ha ypoke MHTEpPAKTUBHBIX (opM paboThl C OOy4arolmMMUCH:;
JTUCKYCCUH, KOTOpBhIE MJAarOT OOYYarolIuMCs BO3MOXHOCTh MPUOOPECTH OTBIT
BEJICHUS] KOHCTPYKTMBHOI'O JAMAajora; TrpynmnoBoil paboTel win paboThl B Mapax,
KOTOpBIE ydaT OOydalomMXcsi KOMaHJHOW padoTe W B3aMMOJIEHCTBHIO C JIPYTUMHU
00yJaronuMucs;

BxiroueHne B ypoOK UIpOBBIX MpOLENYp, KOTOpHIE IOMOTAIOT MOJJIEPKATh
MOTHBAIIMIO 00YJarOIKXCs K OJY4YEHUIO 3HaHUH.

XUMHS U )KU3Hb

Maii

MexnyHapoaHbIH AeHb OOpHOBI 32 IpaBa HHBAIUIOB

Jenn [lobGenpr coBeTckoro Hapona B Bemmkoit OtedecTBeHHOU BoitHe 1941-1945
T'OJIOB.

[IpumeHeHnre Ha ypoKe MHTEPAKTUBHBIX (GOpM pabOThl ¢ OOydYarOUMMUC:;
JTUCKYCCUH, KOTOpBhIE MHAafOT OOYYarolIUMCS BO3MOXHOCTh TPHOOPECTH OTIBIT
BEJICHNUS KOHCTPYKTHBHOTO JWAora; TPyNmoBOW paboThl Wi pabOThl B Tapax,
KOTOpPBIC ydaT OOYydYaronuxcs KOMaHJIHOW paboTe W B3aUMOJCUCTBHUIO C JAPYTHMHU
00yJaronuMucs;

Bxirouenue B ypoK UIPOBBIX MPOIEAYP, KOTOpBIE IOMOTAIOT MOJJICPKATh
MOTHBAIHAIO

00yJaronuXxcs K MOJIyYeHUIO 3HAaHUH.

NHunuupoBaHue M MOIePKKa UCCIICI0OBATEILCKON IEATEILHOCTH 00yJalomuXCs B
paMKax peaqu3alii WMH WHAWNBUIYaIbHBIX M TPYIIOBBIX HCCIIEI0BATEIbCKUX
MIPOCKTOB.

[ToOyxnenune oOydaromuxcst coONOAaTh HAa ypOKe OOLIEHPUHATHIE HOPMBI
MOBEJICHUS, TIpaBuJjIa OOIIEHUS CO CTApPIITUMHU.
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Kanennapno- TEMATHIECCKOE IIJIAHUPOBAHUE

No. Paznen Tema ypoxka [Jara npoBeaeHus
0 MJIaHy | 1o QakTy
[ToBTOpEHNE OCHOBHBIX BOIPOCOB
HEOPraHNYeCKON XUMUU -2 9
1/1 [IpaBuna TexHUKH 0€30MACHOCTH B KaOmHeTe XUMUU. OCHOBHBIC mosiokeHus Teopun | 3.09
xumuueckoro crpoenus A,M. byrneposa. CBolicTBa OpraHM4ECKHUX BELIECTB Pa3HbIX
KJIaCcCOB.
212 Peaxrinn monnoro oomena. OBP. 5.09
I'maa 1 Ctpoenue BemectB — 19 u
1-3/ OCHOBHBIE CBEJICHUS O CTPOSCHUU aToMa 10.09
3-5 12.09
17.09
4-6/ [Tepuoandeckast cucTeMa XMMHUYECKUX 3JIEMEHTOB U YUCHHE O CTPOCHHUH aToMa 19.09
6-8 24.09
26.09
7/9 CTaHOBJICHHE U Pa3BUTHE MEPUOTUICCKOTO 3aKOHA U TEOPHH XUMHU4Yeckoro crpoenus | 1.10
8/10 Pemienne pacyeTHBIX 3amay: BBIYMCICHHS Macchl, oObemMa  wiaM KoJimuectBa | 3.10
BElIeCTBa M0 M3BECTHON Macce, 00beMy MM KOJMYECTBY BEIIECTBA OJHOTO U3
BCTYIHUBILUX B PEAKIUIO UM TOJYyYUBIINXCS B Pe3yJabTaTe PEaKIUu.
9/11 HoHHast XuMu4ecKas CBsI3b M1 HOHHBIE KPUCTAINIMYECKUE PEIICTKH. 8.10
10-11 KoBanentHas xumudeckas cBsi3b. ATOMHBIE M MOJIEKyNIspHbie kpuctamnudeckue | 10.10
/12-13 penéTku 15.10
12/14 Meramueckass XUMHUYECKasi CBSI3b 17.10
13/15 Bonoponnas xumuyeckas CBsi3b 22.10
14-15/ ITonumepsl 24.10
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16-17 07.11
16/18 JIMcriepcCHbIC CHCTEMBI 12.11
17/19 Pemenune 3amau: BeIUMCIIEHHE Macchl (KOJIMYECTBA BellecTBa, oObema) mpoaykra | 14.11
peaKuru, €Civ JUIsl €ro MOJYYEHUs JaH PAcTBOP C ONPEIAEIEHHOW MACCOBOM J0JIEH
MCXOJTHOTO BEIIECTBA.
18/20 [ToBTOpenue u 00o00meHne 3HaHui 1o TeMe «CTpOeHHE BEIIECTBY. 19.11
19/21 KonTpouabHas padora Nel no teme «CTpoeHHe BelecTs) 21.11
XUMHUYECKUE peakluu -16 u
1/ 22 Knaccudukanus XuMHUUeCKUX peakuui 26.11
2-3/ CKOPOCTh XUMHUYECKHX PEaKIHii. 28.11
23-24 3.12
4-5/ OOpaTuMOCTh XMMHYECKHX peakiuil. XWMHUYeCKoe paBHOBecHE W CIOCOOBl ero | 5.12
25-26 CMEIIICHHS. 10.12
6/ 27 [Tpou3BOICTBO CEPHOM KHCIOTH KOHTAKTHBIM CIIOCOOOM. 12.12
7-8/ I'uaponus 17.12
28-29 19.12
9-11/ OKHCANTENBbHO-BOCCTAHOBUTENBHBIE PEAKIIII 24.12
30-32 26.12
9.01
12-13 DIEeKTPOJIN3 PACcIUIaBOB M pacTBOPOB. [IpakTHieckoe MpUMEHEHHE JIEKTPOIIH3A. 14.01
/133-34 16.01
14/35 IIpakTnyeckas padora Ne 1. PemeHue 3KcnepuMeHTAIbHBIX 3aga4 mo Teme | 21.01
«XMMHUYeCKas peakumsy
15/36 [ToBTOpeHue u 0000IIeHNEe 3HAHKH 10 TJIaBe « XMUMHYECKHE PEAKITUNY. 23.01
16/37 Konumponsnan paboma No2 no enase «Xumuueckue peaxyuuy 28.01
BemecTtBa u ux coiictsa -21 u
1-6/ Meraiibt 30.01
38-43 4.02
6.02
11.02
13.02
18.02
7-10 Hewmerannsl 20.02
144-47 25.02
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27.02

4.03
11-12 KucnoTel HeopraHuueckie U OpraHuvdecKre 6.03
148-49 11.03
13-14/ OcHOBaHMs HEOPraHUYECKUE M OPTaHUYECKHE 13.03
50-51 18.03
15/52 AmdoTepHbIe COCTMHEHNST HEOPraHMYECKHE U OPraHHYECKHUe 20.03
16-17 Conu 3.04
/53-54 8.04
18/55 IpakTuyeckas padora Ne 2. PemieHue j3kcnmepuMeHTAJbHBIX 3aga4y nmo teme | 10.04
«BewecTBa M UX CBOMCTBA»
19/56 [ToBTOpenue u 06001IeHNEe TeMBbI «BelecTBa u uX CBOMCTBAY. 15.04
20/57 Pemenne 3amad: pacdeThl MO XMMHYECKHUM YpaBHEHHSIM, CBs3aHHBIE ¢ MaccoBoii | 17.04
JI0JIe BBIXOJA MPOJYKTAa PEAKIUU OT TEOPETHYECKH BO3ZMOXKHOTO.
21/58 KonTpoabnas padora Ne 3 «BemecTBa u UX CBOWCTBA» 22.04
Xumus 1 ku3Hb — 10 9
1/59 Xumudeckasi TexHoJjorus. [[pou3BoicTBO aMMuaka U MeTaHoJIa. 24.04
2/60 XHUMHYECKasi TPAMOTHOCTh KaK KOMITOHEHT OOITEH KyJIbTYphl YEJIOBEKa 29.04
3-8 Pewenue KomouHuposanuvlx 3aoau. 1.05
/61-66 6.05
8.05
13.05
15.05
20.05
9-10 [ToBTOpeHue u 0600ImEeHNE Kypca. 22.05
/67-68 22.05
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Ilepeuenn yueOHO-MeTOAMYecKOro odecnevyeHusi. Cnmcox JTuTepaTypsl.

JIumepamypa ona yuumensn
1. Taopuensa O.C., OcrpoymoB WN.I., CmagkoB C.A. Xumms 11 kmacc. YdeOHMK s oOreoOpa3oBarelbHBIX OpraHuzanuii. ba3oBblii ypoBeHb. —M.:
[Ipocsemenue, 2021
1. 2. Xomuenko WN.T. Pemenue 3anau no xumuu. - M.: OOO «U3natensctBo HoBast Bonna»: U3narens Ymepenkos, 2002
Jlumepamypa ons yuaujuxcsa

2. Taopuensu O.C., OcrpoymoB W.I., CmagkoB C.A. Xumus 11 wmacc. YueOHUK Ui 00meo0pa3oBaTeNbHBIX OpraHu3anuidi. bazoBwlii ypoBeHb. —M.:
[Tpocsemenue, 2021
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