MWUHUCTEPCTBO NPOCBELLEHWUA POCCUACKOWN ®ELEPALIMU

MVIHVICTepCTBO o6pasoBava N HAaYKKU pecny6nMKM MHFYI.I.IETMH

FB0Y "COLU Ne3 c.n. Cypxaxu "

PACCMOTPEHO COrMACOBAHO YTBEPXIEHO
Ha 3acedaHun MO TouHbix 1 3amecTuTtenb aupektopa no  Hdupektop NBOY"COL
€CTECTBEHHbIX HayK YBP Ne3c.n. Cypxaxu"
KoTukoa X.P. Wamannosa J1.X. TouneBa AlY.
lMpotokon 1 ot «25» lMpotokon 1 ot Mpukas 31 ot
asrycra 2023r. «26» aBrycrta 2023r. «12» aBrycra 2023 .
PABOYASI IIPOTPAMMA
(1D 555481)

y4eOHoro npeamera «Xumus. ba3oBblil ypoBeHb)
Ut oOydaromuxcs 8-9 kiacca

Cypxaxu, 2023




MHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa Mo XMMUU Ha YpOBHE OCHOBHOrO OOLIEr0 OOpa3oBaHUs COCTaBIE€Ha Ha OCHOBE TPeOOBAHUHM K pe3ylibTaTaM OCBOCHUS OCHOBHOMU
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO obmiero odpasoBanusi, npenactaBieHHsix B @I'OC OO0, a takke Ha ocHOBe (enepaibHON paboueil mporpaMMsl
BOCTIUTAHUS U C YIETOM KOHLEMIINY MPEToAaBaHusl yueOHOTo npeaMeTa «XuMus» B 00pa3oBaTeNbHbIX opranu3anusix Poccuiickoit denepannu.

[IporpamMMa mo xuMuK HAET MpEACTaBICHUE O LEJSIX, OOIIed cTpaTeruu 0Oy4YeHHs, BOCIIUTAHHS M Pa3BUTHSA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTO
IpeaMeTa, yCTaHaBIUBaeT 00s3aTeIbHOE NPEIMETHOE COAEpKAHUE, IPEJyCMaTPUBAET PACHPEICNICHUE €ro Mo KilaccaM U CTPYKTypHpOBaHHE IO pa3jieslaM U
TEMaM IIPpOrpaMMbl IO XUMHUH, OIMIPEACTIACT KOJINUYCCTBCHHBIC 1 KAUCCTBCHHLIC XaPAKTCPUCTUKHN COACPIKaHUA, pPCKOMCHAYCMYIO MMOCIICAO0BATCIIbHOCTD U3YUCHU A
XMMUHU C YYETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKH Y4YeOHOTO Ipoliecca, BO3PACTHBIX OCOOCHHOCTEH OOYYarOIMXCS, OIpeeiseT
BO3MOKHOCTU TNIpeaMeTa sl peanu3aluu TpeOoBaHUM K pe3yiabTaTaM OCBOCHHS OCHOBHOWM 0Opa30BaTeNbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHusl, a TakkKe TPeOOBaHUM K pe3ysibTaraM OOydYeHHs XMMHHU Ha YPOBHE Ielieil M3yueHHs NpeAMeTa W OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIBHOM
JEeSTeLHOCTH 00YYaroIIerocs Mo OCBOCHUIO yU4eOHOTO COAep KaHMUA.

3HaHUE XMMUU CIIY>KUT OCHOBOH JUIsl ()OPMHUPOBAHUSI MUPOBO33PEHHS O0YUAIOILIETocs, €ro MPEICTaBICHUN 0 MaTepHAIbHOM €IUHCTBE MHUPA, BAXKHYIO
POJb UrparoT GopMUpyeMble XUMHUEH IPEACTaBICHHU O B3aUMOIPEBPAILEHUSIX SHEPTUU U 00 IBOJIOLMU BELIECTB B MIPUPOAE, O MyTAX PELICHUs ITI00ANbHBIX
Mpo0JIeM YCTOMYUBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, YHEPTETHUECKON, TUIIEBOM 1 IKOJIOTHIECKOH 0€30IacHOCTH, TPOOIEM 31paBOOXPAHEHHS.

N3yuenue xumuu:

CIOCOOCTBYET peasn3aliii BO3SMOXKHOCTEH I caMOpa3BUTHA U (POPMUPOBaHUS KYIbTYPhI IUYHOCTH, €€ 00mIeil 1 (yHKIMOHAIEHON IPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHPOBAHHE MBILUICHUS M TBOPYECKHUX CIIOCOOHOCTEH 00yuarommxcs, HaBBIKOB MX CAMOCTOSITEIbHOW y4eOHOUM NesTeIbHOCTH,
SKCHEPUMEHTAIBHBIX U HCCIIEA0BATEIbCKUX YMEHUH, HEOOXOJMMBIX KaK B IIOBCEIHEBHOM KHU3HHU, TaK U B IPOPECCHOHANBHON AEATENLHOCTH;

3HAKOMHUT CO CIEUU(HUKOH HAaydHOrO MBILIUICHHS, 3aKJIaJbIBAET OCHOBBI LEJIOCTHOIO B3MUIAAAa Ha EAMHCTBO IPHUPOABI M YEJIOBEKA, SIBIISCTCS
OTBETCTBEHHBIM 3TaroM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00yJaroImumxcs;

cnoco0cTByeT (OPMHPOBAHHMIO LEHHOCTHOI'O OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K MNPUPOAE, K YEJIOBEKY, BHOCHUT CBOM BKJIal B
9KOJIOTHYECKOe 00pa3oBaHNe 00yYarOIUXC .

JanHble HampaBieHHs B OOyYeHMHM XMMHUH 0O0€CIEUMBAIOTCA CHENM(PUKON colepKaHus y4eOHOro MHpeaMeTa, KOTOPBIM SBISETCS IeNaroruuecKu
a/laNTUPOBAHHBIM OTpaskeHHEeM 0a30BOM HAyKH XMMHUH Ha ONpeAeIEHHOM 3Tane e€ pa3BUTHS.

Kypc xumumn Ha ypoBHE OCHOBHOTO O0ILIEro oOpa3oBaHMsl OPUEHTHPOBAH Ha OCBOCHHE OOyYarOIIMMKCS CHCTEMBI N€PBOHAYAIBHBIX MMOHATHH XUMMHU,
OCHOB HEOPraHMYECKON XMMUHU U HEKOTOPBIX OTJCIBHBIX 3HAUNMBIX MOHATHH OPraHMYECKONH XUMHU.

CtpykTypa colepaHusi MPOrpaMMBbl 10 XUMHK C(OPMHPOBAaHA HAa OCHOBE CHCTEMHOro mojaxoaa K e€ miydeHuto. CopepskaHHe CKJIaJbIBaeTCs W3
CHCTEMBI MOHATUI O XMMHUYECKOM 3JEMEHTE M BEIIECTBE M CHCTEMBbI MOHATHH O XUMHUYECKOW peakuuu. OOe 3TH CHUCTEMBI CTPYKTYPHO OpPraHHU30BaHBI IO
MPUHLMITY OCIE0BATEILHOTO PAa3BUTHSI 3HAHUH HA OCHOBE TEOPETHUECKUX NPEACTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;



— Ilepuoanueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHa XUMUU;

— Y4EHHS O CTPOEHUH aTOMa U XUMUYECKOMU CBS3H;

— IpeACTaBIEHUI 00 AIIEKTPOTUTHIECKON JUCCOIIMAIINY BEIIECTB B PACTBOPAX.

TeopeTtnueckre 3HaHUS pacCMATPUBAIOTCSI HA OCHOBE SMITMPHYECKHU TOTYIEHHBIX U OCMBICICHHBIX (JaKTOB, Pa3BHBAIOTCS TOCIEIOBATEIHFHO OT OHOTO
YPOBHS K JAPYTOMY, BBITTONHSSA (PYHKIINU OOBSCHEHHS W MPOTHO3UPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXXHOCTEH MPAaKTUYECKOTO MPUMEHEHHUS W MOJTYICHHS
M3y9aeMbIX BEIIECTB.

OcBoeHre TIPOTrpaMMEbl 1I0 XUMHH CITOCOOCTBYET (DOPMHUPOBAHUIO TIPEICTABICHUSI O XUMHYECKON COCTABISIONIEH HAyYHOU KapTHHBI MUpPA B JIOTUKE €&
CHUCTEMHOU TIPHUPOJIbI, IECHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHHIO W METOJIaM MO3HAHUS B HayKe. V3ydueHne XuMUHM IPOUCXOUT C MPUBJICUEHUEM 3HAHUN
13 paHee N3YYEeHHBIX YIeOHBIX MpeaMeToB: «OKpyKarommii Mupy, «brnomorus. 5—7 kmaccs» u «Pu3nka. 7 Kiaccy.

[Ipu mM3ydeHnn XUMHH TPOUCXOANUT (POPMHUPOBAHHUE 3HAHUI OCHOB XMMHUYECKON HayKH Kak OONACTH COBPEMEHHOTO €CTECTBO3HAHMWS, MPAKTUYECKON
JeSTeTFHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYpHIL. 3ajada y4eOHOTO MpeAMeTa COCTOUT B (DOPMHUPOBAHWU CHCTEMBI XUMHUYECKHX
3HaHUN — BaXHEWIUX ()aKTOB, TOHATHH, 3aKOHOB M TEOPETUUECKUX TOJOXKESHHUHN, TOCTYIMHBIX 0000IIEHNH MIPOBO33PEHUYECKOT0 XapaKTepa, s3bIka HAYKH, B
MPHOOIIEHUH K HAYYHBIM METO/IaM TO3HaHUS MPH W3YYESHUH BEUIECTB M XUMHUUECKHAX PEaKINid, B (QOPMHUPOBAHWN U Pa3BUTHHU ITO3HABATENBHBIX YMEHUH U UX
MPUMEHEHUU B Yy4eOHO-TIO3HABATENBHON W y4eOHO-MCCIIEOBATENhCKON ESTeThHOCTH, OCBOCHHW MpaBHUi 0Oe30MacHOro oOpaimieHus C BemecTBaMH B
[IOBCEHEBHOH JKU3HU.

[Ipu n3y4eHnn XMMUU Ha ypOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus BAXKHOE 3HAUSHHUE IIPHUOOPENH Takue IIeH, KakK:

— (opmupoBaHUE WHTEIIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHIO, COTPYJHHYECTBY, CAMOCTOSTEIEHOMY HPUHSTHIO PEIICHH,
CHOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

— HaNpaBJICHHOCTh OOYy4YeHHS Ha CHCTEMATHYeCKOe NpHUOOIIeHHe OOYyYaroMIMXCs K CaMOCTOSTENFHOW I03HABAaTENhHON [EATENIbHOCTH, HAyYHBIM
METOJIaM TI03HaHUs, POPMUPYIOIINM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEHN K XUMMUH,

— o0ecIeuYeHre YCIOBHM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIONIUMKCS OIbITa Pa3HOOOpPA3HOM JAEATEIBHOCTH, MO3HAHUS W CaMOIIO3HAHWUS,
KIJIIFOYEBbIX HABBIKOB (KJ'IIO‘-ICBLIX KOMHCTGHHI/IEI), HUMCIOINX YHUBCPCAJIIbHOC 3HAUCHHUEC 1JId PA3JIMYHBIX BUAOB ACATCIIBHOCTH,

— (opmupoBanne o0meil (YHKIMOHAIBHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIIE YMEHHH OOBICHATH W OLECHUBATH SBICHHA
OKpY’KaroIllero MUpa, MCHOJIb3YSl 3HAHUS M OMBIT, MOJyYCHHbIE NPU M3YYEHHUH XMMUH, NPUMEHSTh MX MPH PELICHWH NMpoOjeM B MOBCEIHEBHOW KU3HU H
TPYZOBOH €ATENBHOCTH;

— ¢opMmHUpoBaHHE y OOY4YaIOUIUXCS T'YMaHHUCTUYSCKMX OTHOIICHHHM, MOHMMAHHUS I[EHHOCTH XMMHYECKMX 3HAHWHA JUIS BbIPAOOTKH 3KOJOTHYECKU
1eJ1eco00pa3HOro MOBEJCHUS B OBITY M TPYIOBOH JIESATEILHOCTH B IIEJISIX COXPAHEHHSI CBOETO 37I0POBBS U OKPYKAFOIIEH MIPUPOITHON CPeJIbI;

— pa3BUTHE MOTHBALMK K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CaMOBOCIIMTAaHHMIO HAa OCHOBE YCBOEHHS OOIICYETIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NPOQUIIS M HANPaBICHHOCTH JANbHEHIIEro 00y4eHusl.



OO11ee YrCI0 YacoB, OTBEASHHBIX IS H3YYCHHUS XMMUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, coctaBiseT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 yacos (2 yaca B HEJICHIO).



COJEPXXAHUE OBYYEHUSA

8 KVIACC

IlepBoHauya bHbIe XUMHYECKHE IIOHATHS

IIpeamer xumuu. Poip Xumun B JXHU3HU 4elIoBeKa. XMMUS B CHCTEME HayK. Tena u BemecTBa. PU3NUeCKUe CBOMCTBA BELIECTB. ArperaTHoe COCTOSIHUE
BemecTB. [loHATHE 0 MeTOAAX MO3HAHUS B XUMUH. YucThle BemecTBa U cMecu. CriocoObl pa3iesieH s cMecel.

ATOMBI 1 MOJIEKYJIbl. XHMHUUYECKHE JIeMEeHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. IIpocThie 1 Clo)KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckass Gopmyna. BaleHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBAa cocTaBa BemiecTB. OTHOCUTeNbHAas aTOMHas Macca.
OtHocuTeNnbHas MOJIEKYJIsIpHast Macca. MaccoBasi 103151 XUMUYIECKOT'O 3IEMEHTa B COSIMHEHUH.

KonmuecTtBo Bemecta. Monb. MossipHast Macca. B3auMoCBsI3b KOTMYECTBA, MACChl M YHCIIA CTPYKTYPHBIX €IUHHUII BelecTBa. Pacuérel o dopmymam
XMUMUYECKUX COCTUHEHHH.

duznyeckre W XMMHYECKHE SBICHHMA. XHMHUYECKas peakuuss M e€ MpHU3HAKW. 3aKOH COXPAaHEHHS MAacChl BELIECTB. XHUMHUYECKHE YypaBHEHHUS.
Knaccudukamms XuMIdecKkuX peakiuii (COequHeHHS, Pa3IoKeHUs, 3aMeeHIs], 0OMeHa).

Xumuyeckuii IKCHEpUMEHm

3HaKOMCTBO C XHMHYECKOH MOCY/I0i, MpaBUIaMH PadOTHl B JabopaTopuul W MpuEéMamu oOpaleHus ¢ JadopaTOpHBIM O00OPYIOBAaHUWEM, H3YYCHHE U
onucanrue (U3NYECKUX CBOMCTB 00paslOB HEOPraHMYECKHX BEILECTB, HaOMOAeHUE (U3NUECKUX (IUIaBJIEHHE BOCKA, TasHUE JIbJa, pacTUpAaHHE caxapa B
CTYIKE, KUIIEHHE U KOHJEHCALUsl BOAbI) U XMMUYECKUX (TOpPEHHE CBEYM, NPOKAIMBAHUE MEIHOW MPOBOJOKH, B3aUMOJACHCTBHE MeJla C KUCJIOTOI) sSIBICHUH,
HaOJIOEHNE W OINMCAHUE IMPHU3HAKOB NPOTEKAHWsS XMMHUYECKUX peakuuil (pas3jioKeHHe caxapa, B3auMOJCHCTBHE CEPHOW KHCJIOTHI C XJIOPHIOM Oapwus,
pasnoxenue ruapokcuna meau (1) mpm HarpeBaHuwm, B3amMopeicTBue xeneza ¢ pactBopoMm comu menu (1), n3ydeHne crocoOoB paszieneHus cMeceid: ¢
MOMOIIBI0 MarHuTa, (QUIBTPOBaHME, BBIIAPHBAHUE, NUCTWILLLMSA, Xpomarorpadus, NMpOBEIEHHE OYUCTKM MOBAapEHHOW CONM, HAONIOJCHUWE W ONKCAHHE
Pe3yIbTaTOB MPOBEACHHS OIIBITA, MILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI MAacChl, CO31aHUe MOJIesIei MOJIEKYJI (IIapOCTEP>KHEBBIX ).

Ba:kHejinue npeacraBuTe 1 HEOPraHUYeCKUX BeleCTB

Boznyx — cmech razoB. CoctaB Bozayxa. Kucinopon — anemeHT u npocroe BeuiecTBo. HaxoxxaeHne Kuciopoaa B Ipupoie, GU3NUECKUe 1 XUMUUECKUE
cBoricTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kuciopoja. CriocoObl MONydeHHsT KUCIOpoJia B Ja0OpaTopuu ¥ MPOMBIIIIEHHOCTH. Kpyrosopor
Kucinoposa B npupoze. O30H — autoTpoITHast MOTUPHUKALINS KUCIOPO/A.

TennoBoit 3pPekT XUMHUUECKON peaKiiy, TEPMOXHUMUYIECKHE YPaBHEHHS, JK30- U SHJIOTEPMHUYECCKHE peakiuy. TOIUIMBO: yrojb W METaH. 3arps3HeHue
BO3/1yXa, YCHJICHUE MMapHUKOBOTO 3 dekTa, pa3pynieHne 030HOBOTO CIIOS.

Bomopon — snemeHT W mpocToe BemiecTBO. Haxoxmenwe Bojopona B MpUpOae, (DHU3MYECKHE W XHUMHYECKHE CBOWCTBA, NMPUMEHEHHWE, CIIOCOOBI
nosydeHus. Kucnorsl u conu.

ModnsipHblit 00BEM ra30B. Pacyérhl o XUMUYECKUM YPaBHEHUSIM.



dusndeckue cBoiicTBa BoAbl. Bojma kak pactBopuTens. PacTBoprl. HachlllieHHBIE M HEHACHIIEHHBIE PAacTBOPHL. PacTBOPHMMOCTH BELIECTB B BOJIE.
MaccoBas o5 BeliecTBa B pacTBope. XUMHUYECKHe CBoMcTBa BoJbl. OcHOBaHUs. Ponb pacTBOpOB B MpuUpOJEe M B KU3HHU denoBeka. KpyroBopor Bozbl B
npupojie. 3arpsA3HeHUe NPUPOAHBIX Bo. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudpukanus neopranmuecknx coeauneHnii. Oxcuapl. Knaccudukanust okcuaoB: cojeoOpasyronue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) H
HeconeoOpasytomune. Homenknatypa okcugoB. dusnveckre u XUMHUUECKUE CBOMCTBA OKCHIOB. [lomyueHne oKcHaoB.

OcnoBanus. Knaccudukanyss ocHOBaHWHN: MIEIOYM M HEpAaCcTBOpPUMBIE OCHOBaHMs. HomeHkiaTypa ocHoBaHui. @U3HYeCKHEe W XMMUYECKUE CBOWCTBA
ocHoBaHui. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knnaccudukanus xucnor. Homenknatypa kuciot. @uszndeckne U XUMHUUECKHE CBOMCTBA KUCIOT. Psig aktuBHOCTH MeTamioB H. H. Beketosa.
[Tony4yenue Kucnor.

Conu. Homenknarypa comneil. @uszndeckue 1 XuMu4eckue cBoiicta cosneil. [lomyuenue coneit.

I'enernyeckast cBsI3b MEXKAY KlacCcaMU HEOPTaHUYECKUX COETUHEHU.

Xumuyeckuil IKCHEPUMEHM

Ka4yeCTBEHHOE OIPEAEICHUE COAEPKaHUs KUCIOPOa B BO3AyXe, OIy4YeHHe, COOMpaHNe, PACIIO3HABAaHUE U U3YUYE€HHE CBOICTB KHCIOpOa, HAOI0ICHNE
B3aMMOJEHCTBUS BELIECTB C KMCIOPOAOM U YCIOBHUS BOSHUKHOBEHUS U PEKpalleHus TopeHus (Ioxapa), 03HaKOMJICHHE ¢ 00pa3aMu OKCUIOB U OIHCAHUE UX
CBOWCTB, TOIy4YE€HHE, COOMpaHue, paclio3HABaHWE M M3yYEHUE CBOKMCTB BoAopoia (TOpeHue), B3anMonaehcTBHe Boaopoxa ¢ okcuaoM memnu (1) (BozmoxHO
WCTIOJIb30BaHUE BUIEOMATEPUANIOB), HaOIr01eHHe 00pa31oB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIeJ0BaHHE OCOOCHHOCTEH pacTBOPEHHS BELIECTB C Pa3IMUYHON
PacTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB € ONpPEAETIEHHON MacCOBOM J0Jel pacTBOPEHHOrO BEIIECTBA, B3aMMOJACHCTBHE BOABI C METAUIAMHU (HATPUEM H
KaJblieM) (BO3MOKHO HCIIOJIb30BaHUE BHICOMATEPHAJIOB), HCCIIEAOBAaHIE 00pa30B HEOPraHMYECKHUX BEILECTB Pa3jInYHbIX KJIacCOB, HAOIIOIEHNE H3MEHEHHUS
OKpacK{ MHAWKAaTOPOB B PAaCTBOPaxX KHUCJIOT M IIENIOouYeH, u3yueHue B3aumopencTsus okcunaa meau (1) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT ¢ METalJIaMH,
peakuuii HeWTpanu3aluuy, NoJy4eHHEe HEPaCTBOPHUMBIX OCHOBAaHHUH, BBITECHEHHE OJHOTO METajjla IPYTMM M3 PacTBOpa COJIM, PEHICHHE SKCHEPUMEHTAIBHBIX
3aja4 1o TeMe «BajkHeiine Kiacchl HEOPraHUIECKUX COSTUHEHUI».

Iepunonnyeckuii 3akoH u Ilepnmoguyeckasi cucremMa xummudeckux jieMeHToB /I, M. Menneneea. CtpoeHne aToMoB. XHMHYeCKas CBSA3b.
OKHCINTETBHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH

[lepBble MOMBITKN KIacCUPUKALNU XHUMHUYECKUX 3IEeMEHTOB. [loHATHE O rpynmax CXOIHBIX 3JEMEHTOB (ILENIOYHBIC W HIETIOYHO3EMEIIbHbIE METAILIbI,
raJloreHbl, ”HEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(poTepHbIE OKCUABI ¥ THAPOKCHIBI.

[lepuognueckuit 3akon. Ilepmogmueckas cucrema xumuueckux snementoB . M. MenpeneeBa. KopoTkonepuognas M UIMHHONEpHOAHAS (HOPMBI
[lepuoanueckoil cucreMsl xumuueckux snneMeHToB Jl. 1. Menneneesa. Ilepuoas! u rpynmnel. @U3HUECKHHA CMBICH OPSAKOBOIO HOMEpPA, HOMEPOB MEPUOJIA U
TpYyMIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTroMHBIX siaep. M3oromsl. OnektpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK aTOMOB IMEpBbIX 20 XMMHUYECKHUX SJIEMEHTOB
[lepuoanueckoii cuctems! J. 1. MenneneeBa. XapakTepucTHKa XMMHUYECKOTO JIEMEHTA I10 €ro nosioxkeHuto B Ilepnonnyeckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHS paJiyca aTOMOB XUMUYECKUX AJIEMEHTOB, METAJUIMIECKIX U HEMETAITHIECKUX CBOWCTB 10 TPYIIIIAM U IIEPHOAAM.



3uauenue [lepuoanueckoro 3akoHa u [lepuoaudeckoil cCTEMBl XUMUYECKUX SJIEMEHTOB JJI pa3BUTHs HAayKu U npaktuku. [. Y. MenneneeB — yuéHbIit
U TpaXKJaHuH.

Xumudeckast cBsi3b. KoBajeHTHas (MOJISIpHAS ¥ HEMOJISPHAS) CBA3b. DJIEKTPOOTPUIIATSIILHOCTh XUMUYECKHX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenenb okucneHus. OKUCTUTENBHO--BOCCTAHOBUTEIbHBIE peakiuu. [Ipoliecchl OKUCIeHUs U BOCCTaHOBICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm.

M3y4eHue o0pa3IoB BEUISCTB META/NIOB M HEMETAJJIOB, B3aMMOJICHCTBUE THIPOKCHIA [IMHKA C PACTBOPAMHU KUCIIOT M IIEIOYCH, IPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPBI OKUCIUTEIIEHO-BOCCTAHOBUTEIILHBIX PEaKIni (FOpeHHE, PEaKIIUU Pa3IoKEHUs, COCTUHEHUS).

Mescnpeomemmunie ceasu

Peanuzarus MeXNpEeAMETHBIX CBSI3€H MPH W3yYECHUH XUMHHM B 8 Kjacce OCYIIECTBIIICTCS 4Yepe3 MCIOJIb30BAaHHE Kak OOIIMX €CTECTBCHHO--HAYYHBIX
TIOHSITUH, TaK U TIOHATUHN, SIBIISIOIMIUXCS CUCTEMHBIMHU JUISI OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IHKJIA.

OO01ue ecTeCTBeHHO--HAYYHbBIC MOHATHS: HAyYHBIA (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3, KIacCU(UKALUs, IEPUOAUIHOCTh, HAOIIOICHNUE,
AKCIIEPUMEHT, MOJICTTUPOBAHIE, U3MEPEHHE, MOIEITh, SIBIICHUE.

duszmka: MaTepus, aToM, dIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKIH]I, H30TOMBI, PaJHOaKTUBHOCTh, MOJIEKYIIA, JIEKTPHUECKUN 3aps, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, Ta3, ((M3NUECKUE BETMIHHBI, EAMHALIEI H3MEPEHHSI, KOCMOC, TUTAHETHI, 3BE361, CoIHIIe.

buonorust: porocunTes, neixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapocdepa, MEHEPAIbI, TOPHEIE ITIOPO/IEL, MTOJIE3HBIE HCKOTIAEMEbIE, TOTLTUBO, BOIHBIE PECYPCHI.

9 KUJIACC

BenrecTBo M xuMnyeckas peakius

ITepuonnuecknii 3akoH. [lepuonuueckas cucrema xumuueckux saemMeHToB . M. MengaeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB XMMHUYECKUX SJIEMEHTOB MEPBBIX TPEX MEPHOAOB, KalHs, KaJbIUI U UX COSAMHEHWH B COOTBETCTBHU C ITOJIOKEHHEM 3JIeMeHTOB B Ilepumoandeckoit
CUCTEME U CTPOCHHEM HX aTOMOB.

CrpoeHue BemecTBa: BUIbI XUMHUECKOH CBSI3U. TUIBI KPUCTAUTHIECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THITA KPUCTAJUTMYECKONU PEIIETKH
¥ BUa XHMHYECKOU CBSI3H.

Knaccudukanms u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KIIacCaM HEOPTaHWYECKUX
COEIMHEHUM, TeHETHUECKAasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukanms XuMU4eCKUX peaKkIi 0 pa3InIHBIM MMPU3HAKaM (T10 YMCITY ¥ COCTAaBY YYacTBYIOIINX B PEaKIMU BEIIECTB, IO TETIOBOMY 3 (deKTy, Mo
W3MEHEHUIO CTENEeHEeW OKHUCICHHS XWMWYECKHX »JJIEMEHTOB, IO OOpaTHMMOCTH, [0 YYacTHIO KaTaiu3aropa). JK30- M SHIOTEPMHUYECKUE PEaAKIIHH,
TEPMOXUMHUYECKHUE YPABHEHUSI.

[onsiTre o ckopocTH xumMudeckol peakuuu. [ToHsTre 00 00paTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusaX. [[OHATHE 0 TOMOTEHHBIX U T€TEPOT €HHBIX
peakuusx. [lonstue o karanuze. [loHsiTHE 0 XUMHUYECKOM paBHOBecHU. DaKTOPHI, BIUSIOLUIUE HA CKOPOCTh XUMUYECKOM peakluu U MOJIOKEHUE XUMUYECKOTO
PaBHOBECHS.



OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIC PEAKIMU, JJICKTPOHHBIM OalaHC OKUCIHUTEIBHO-BOCCTAHOBUTENBHON peakimu. COCTaBJIICHUE ypaBHEHUMA
OKUCIIUTEIIbHO--BOCCTAHOBUTEIIBHBIX PEAKIUi ¢ UCTIOIB30BAHUEM METO/Ia SJICKTPOHHOTO OanaHca.

Teopust IEKTPOTUTHYSCKONW JAUCCOMMANNU. DICKTPOIUTHI U HEAISKTPOJIUTHI. KaTHOHBI, aHMOHBI. MexaHHW3M JUCCOIUAIIMH BEIISCTB C Pa3IMIHBIMU
BUJIAMHU XUMHYECKOH cBsi3u. CteneHs aucconuanui. CHUIIbHBIC U CIIA0bIe 3JICKTPOJIUTHL.

Peakinu nonHoro oOMeHa. Y clIoBHs MPOTEKAHUS PEAKIU HOHHOTO OOMEHaA, TOJTHBIC U COKPAIEHHBIC MOHHBIC YpaBHEHUs peakiuii. CBOWCTBA KHUCIIOT,
OCHOBAHHI U COJICH B CBETE MPEACTABICHMIA 00 JIEKTPOIUTUYCCKON Arcconuanuu. KauecTBeHHbIe peakiiuy Ha MOHBL. [IOHATHE O THAPOIU3E COMCH.

Xumuueckuii IKcnepumenm.

03HAKOMJICHHE C MOJCISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMeTauIoB (rpaduTa U ajaMasa), CJIOKHBIX BEIICCTB
(XJ0puIa HaTpHs), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIMH OT BO3JICHCTBHUS Pa3IMYHBIX (PaKTOPOB, UCCIICAOBAHUE ICKTPOIPOBOIHOCTH
PacTBOPOB BEIIECTB, IMpOIecca JUCCOLMAIMU KHCJIOT, IIejiouedi W coyied (BO3MOXKHO MCIIONIb30BAHUE BHJICO MAaTepPHAlOB), IPOBEJCHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TMPU3HAKKA MPOTEKAaHUs peakluid HWOHHOrO oOMeHa (oOpa3oBaHHME OCajKa, BBIICICHHE Ta3a, OOpa30BaHUE BOJbI), OIIBITOB,
WITIOCTPUPYIONIUX TPUMEPHI OKHCIUTEIEHO-BOCCTAHOBUTENBHBIX PEakIiid (TOpeHHEe, PEaKIUK PA3JIOKEHUS, COCAMHEHMS), PACTIO3HABAHUE HEOPTaHUYCCKUX
BEIIIECTB ¢ IOMOIIHIO KAYECTBEHHBIX PEAKIHI HA UOHBI, PEIICHUE SKCIICPUMEHTAIBHBIX 337a4.

HemeTtasibl 1 UX coeTMHEHU ST

OOniast XxapakTepuCTHKA rajgoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapakTepHble cTeneHn okucieHus. CTpoeHue u Gusndeckue cBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTeHOB. XVMHYECKHE CBOWCTBA Ha IMpHUMEpe XJopa (B3aMMOJEHCTBHE C MeTallaMH, HeMeTalllaMH, IerodaMu). XiopoBojopos. ColstHas
KHCJIOTa, XMUMHYECKHE CBOWCTBA, MOJy4YeHHE, MpUMeHeHue. JlelcTBHe xJiopa M XJOPOBOJOPOAa Ha OpPraHW3M 4ejoBeKa. BakHeHmine XJIOpuibl U HUX
HAXOXJICHUE B MIPHUPOJIC.

Obmas xapaktepucTtrka 31eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHne u (pu3nueckue
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cephl. AJNIOTPOITHBIE MOIUGHUKAIIUN KUCIOPOIa M CEPhl. XUMUYECKHE CBOWCTBa cephl. CepoBOIOPOA, CTPOCHNE,
(m3nyeckue u XuMrIecKkrue cBorcTBa. OKCHIIBI cephl KaK MPEICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KHCIoTa, (PM3NYecKHue U XUMHUECKUE CBOWCTBA (001Iue
KaK MPEeJICTABUTENS Kilacca KHCIOT U crienudpuueckue). XUMHUUECKUE PEaKIIUH, JISKAIIUe B OCHOBE MPOMBIIIJICHHOTO COCo0a MOMYyYSHUsI CEPHON KHUCIIOTHI.
[Ipumenenne ceproit kucnorel. CoM CEepHON KHCIOTHI, KadeCTBEHHas peakius Ha cynbdar-uoH. HaxoxzaeHune cepsl M €€ COCIUHEHHWHA B TPHUPOIE.
XuMHUUECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpeibl COSAMHEHUSIMU CEPbI (KUCIIOTHBIC JIOK/H, 3arpsI3HEHUE BO3/yXa U BOJOEMOR), CIIOCOOBI €ro Mpe10TBPaICHHS.

OOmas xapakTepucTrka 3meMeHToB VA-rpymmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTENEHH OKHUCICHHWS. A30T, paclpoCTpaHECHHE B
npupojie, GU3NIeCKre U XUMUIecKre cBoiicTBa. KpyroBopoT a3ora B mpupoze. AMMHak, ero pu3nueckrue 1 XUMHIECKHE CBOWCTBA, IMOIyYeHHUE U IPUMEHEHHE.
Conu aMMOHUS, UX (QU3NYECKHE M XMMUYECKHE CBOWCTBA, NMpUMEHEeHWe. KauecTBeHHas peaklvs Ha MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MOJy4YeHHE,
(m3nyYecKue 1 XUMUYECKHE CBOICTBA (00IIHe KaK MPeCTaBUTeNs Kiacca KHCIOoT U cnenuduueckue). Mcrmons30BaHNe HUTPATOB U COJICH aMMOHUS B KAUECTBE
MUHEPAIbHBIX yA0OpeHuil. XUMUYEeCKOe 3arps3HEHHE OKPYKAIOIIEH Cpelbl COSAMHEHUSMH a30Ta (KUCIOTHBIE JOXKIHW, 3arpsA3HEHHE BO3/yXa, IMOYBBI U
BogoémoB). ®ocdop, amtorponHbie Momudukanun dhocdopa, usndeckue u xumudeckue csorctea. Oxcun pocdopa (V) u hocopHas kucnora, pusnveckue
1 XUMHUYECKHE CBOMCTBa, noay4yeHue. Mcnomnabs3oBanue hocdaroB B KauecTBE MUHEPAIBHBIX YI00PCHU.



Obmas xapakrepuctuka 3neMeHToB IVA-rpynmnel. OcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHBIE CTEIMEHU OKHCICHHUS. YTIEpPOA, aUIOTPOIHEBIE
MOIU(HKALNH, pacIpOCTpaHeHUe B MPHUpoJe, (hu3nveckue U XUMHYeCKue cBolcTBa. Ancopouus. KpyroBopot yriepoaa B mpupoae. OKCHABI yriepoaa, ux
¢u3nueckue M XMMHUYECKHE CBOICTBA, JACHCTBHE HA >KMBBIE OPraHM3MBI, MOJY4YeHHWE M TNPUMEHEHHE. DKOJIOTHYeCKHe MpoOIeMbl, CBS3aHHBIE C OKCHIIOM
yraepoaa (1V), runoresa rno0ansHOro MOTEIUICHHsI KIMMaTa, TapHUKOBBINA 3(dekT. YronpHas kucioTa u e€ conu, nx Qu3ndecknue U XUMHUUECKUE CBOWCTBA,
nojy4yeHue u npumeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-MOHBL. Vcmonb3oBaHue KapOOHATOB B OBITY, MEIUIWHE, MPOMBIIUIEHHOCTH U CEIBLCKOM
XO3sHCTBE.

[epBoHavyanbHBIEe TOHATHA 00 OPTaHUYECKUX BEUIECTBAX KaK O COCAMHEHHSX yriepoAa (METaH, dTaH, dTHJICH, alleTHIIeH, STaHOJ, TIIMICPUH, YKCYCHAsI
kucnoTa). IIpupoaHble HCTOYHWUKM YIIEBOJOPOAOB (yroib, MPUPOAHBIA Ta3, HE(PTH), MPOAYKTH HMX Tnepepaborku (OeH3WH), WX poib B OBITYy W
npoMblieHHOCTH. [loHsTHE 0 OMOJOTMYEecKH Ba)KHBIX BEUISCTBAaX: KHpaX, OeNKax, yrieBoJlaX — U WX POJH B XKHU3HH yelloBeka. MarepuanbHOE €IUHCTBO
OpPTaHMYECKUX M HEOPTaHUIECKUX COCTUHCHUI.

Kpemnuii, ero gusnueckre 1 XUMUYECKHE CBOMCTBA, MOJTydyeHrne U mpuMeHenue. CoeMHeH s KpeMHUsI B ipupoae. Oomiue npeacTapieHus 06 okcuie
kpemuus (V) u kpemHueBoil kucnore. CHUIMKAThl, X HCIOJB30BaHKWE B OBITY, B NMPOMBIIUICHHOCTH. BakHeliine cTpouTenbHbIE MaTepHajbl: KepaMHKa,
CTEKJIO, IIEMEHT, OeTOH, xene300eToH. [IpobneMsl 6e301acHOrO UCTIONB30BAHUS CTPOUTEIBHBIX MATEPUAIIOB B IOBCEAHEBHON JKHU3HU.

Xumuyeckuii IKCHEpUMEHm

n3yyeHue o0pa3LoB HEOPraHMYECKUX BEILECTB, CBOWCTB COJITHOW KUCIIOTHI, MPOBEJCHHE KAUECTBEHHBIX PEaKIMH Ha XJIOPUA-MOHBI U HAOJIIOICHUE
NPU3HAKOB MX INPOTEKAHHS, OIBITHI, OTpaXkarollue (pu3ndeckue M XUMHUYECKHE CBOWMCTBA TJIOT€HOB M HMX COCAMHEHHH (BO3MOXXHO HCIOJIb30BaHHE
BUECOMATEPUAIOB), O3HAKOMJICHHE C 00pa3laMy XJIOPUIOB (TaTOreHUI0B), O3HAKOMJIEHHE C 00pa3aMu cepbl U e€ COeAMHEHUSIMU (BO3MOKHO MCIOJIb30BAaHHE
BUAECOMATEPUAIOB), HAOJIIOJEHNE Tpolecca OOYIJIMBaHMS caxapa MOA JICHCTBHEM KOHLIEHTPHUPOBAHHOW CEPHOM KHCIOTHI, M3YyYEHHE XUMHYECKHX CBOICTB
pa30aBIeHHON CEpHOW KHCIIOTHI, MPOBEIEHHE KAadeCTBEHHOM peakuuu Ha cyiabpar-HoH M HaONoJeHHWe NpH3Haka e€ MpPOTEKaHUs, O3HAKOMIIEHHE C
(hm3rYecKUMH CBOMCTBAMH a30Ta, pochopa 1 MX coeTuHeHHH (BO3MOXKHO HCITONIb30BaHIE BHIEOMATEPHATIOB), 00pa3IiaMu a30THBIX B (POChHOpPHBIX YIOOpEeHHUH,
MOJIy4eHue, coOupaHue, paclo3HaBaHUEe U U3y4YeHHE CBOWCTB aMMMAaKa, MPOBEJICHHE KaYeCTBEHHBIX PEaKkUWi Ha MOH aMMOHMA U (ocdar-uOH U H3yueHHE
MPU3HAKOB MX MPOTEKaHMs, B3aMMOJACHCTBHE KOHLIEHTPHUPOBAHHOW a30THOW KHUCIIOTHI ¢ MeIbI0 (BO3MOYKHO HCIIOJIb30BAHME BHJICOMATEPHAJIOB), U3yUCHHE
MoJIeJIel KPUCTAJUIMYECKUX PEeIETOK anMasa, rpadura, GpyiiepeHa, 03HaKOMIICHHE ¢ IPOLECCOM aicOpOLUK PaCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIIIEM
U YCTPOHCTBOM NpPOTHBOrasza, IOJIyueHHe, cOOMpaHHe, paclio3HaBaHHE M H3y4YCHHE CBOMCTB YIJIEKHUCIOrO Tasa, MPOBEIEHHE KaueCTBEHHBIX pEeakUuid Ha
KapOOHAaT M CHJIMKAT-MOHBl W M3y4YCHHWE TNPU3HAKOB MX TPOTEKAHHs, O3HAKOMJIEHHME C MPOAYKIHMEH CHIMKATHOH NPOMBIIIICHHOCTH, peIleHHe
SKCHEPUMEHTAIBHBIX 33134 110 TeMe «BaxxHele HeMeTalulbl U KX COSTUHEHUS.

MeTajiibl U X COeTUHEHUS

OObmias xapakTepuCTHKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBaHMU UX mosioxkeHus B [lepuoanueckoii cucreme xumuyeckux snementos Jl. U.
MenneneeBa U cTpoeHUs: aToMoB. CTpoeHHE MeTauloB. Meraminyeckas CBsI3b M METaJUIMYECKas KPUCTAJUIMYEcKas peméTka. DIeKTPOXUMUYECKUN Pl
HanpspkeHui MetaiuioB. du3ndeckue U XMMUYeCKue CBOHCTBAa MeTaiuioB. O0mme crnocoObl moaydeHus: MeTauioB. [loHsTHE 0 KOppO3UK METauIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOppo3uH. CIutaBkl (CTalib, 9yryH, TIOPATIOMHHUIN, OpOH3a) M UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.



[lenoynsle MeTtamsl: monoxkeHue B llepmonnyeckoit cucteme xumuueckux aneMmeHToB . M. MeHnaeneeBa, cTpoeHHE HMX aTOMOB, HaXxOXKIEHHE B
npupoze. Puznyeckne U XUMHYECKHE CBOWCTBA (Ha mpUMepe HaTpusl U Kanusl). OKCHIBI U TUAPOKCHIBI HATPHS U Kanud. [[puMeHeHne nenoYHbIX METallioB U
HUX COEOUHEHHUM.

[[{enoyHO3eMenbHBIE METAIIBI MAarHUH M KaybLIMi: monoxeHue B Ilepuonuueckoit cucreMe xumudeckux 3nemenToB J. 1. MenneneeBa, ctpoeHne ux
aTOMOB, HaxoXAeHUe B mpupoe. Pusznveckne U XUMHUYECKHE CBOICTBa MarHusi M Kanblus. BaxxHelme coeauHeHHUs Kaiublus (OKCHI, THAPOKCHUI, COJIH).
JKéctkocTb BOzIBI U cITOCOOBI €€ yCTpaHeHHUsL.

Amomunuii: monoxenue B Ilepuomumdeckoil cucteme xumumdeckux snemeHToB J[. M. MennmeneeBa, CTpoeHHE aToMa, HAXOXKJIACHHE B MPHUPO/IE.
du3nveckre U XMMUYECKHE CBOMCTBA aMFOMHUHUSA. AM(OTEPHBIC CBONCTBA OKCHIA U TUIPOKCHUIA ATFOMHHHUSL.

Keneso: nonoxenue B [leproanyeckoii cucteme xumuueckux snemeHToB Jl. Y. MenneneeBa, cTpoeHre aroma, HaxoxaeHue B mpupojie. dusnueckue u
XMMHUYCECKUE CBOUCTBA kese3a. Okcubl, Tuapokcuanl u conu sxenesa (1) u xxenesa (1), ux cocra, cBoiCTBa U NOTyYCHHE.

Xumuueckuii IKcnepumenm.

O3HaKOMJIEHHE C OOpa3laMH METAUIOB W CIUIaBOB, WX (DH3WUYECKUMHU CBOWCTBAMH, HW3YYEHHE PE3YNIBTATOB KOPPO3WH METAIOB (BO3MOXKHO
WCIIONb30BaHNE BUACOMATEPHAIIOB), OCOOEHHOCTEW B3aWMOJIEHCTBHUS OKCHIA KalbIUS W HATPUA C BOJOW (BO3MOXKHO HCIOJB30BAHHE BHIEOMATEPHAIIOB),
WCCIIEIOBAaHNE CBOMCTB JKECTKOM BOJBI, MpOIlECca TOPEHHS JKele3a B KHUCIOpoJe (BO3MOXKHO HCIOJIB30BAHHME BHIEOMATEPHAIOB), MPU3HAKOB IMPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha WOHBL: MarHUs, KaJbIUs, adroMuHHS, IuHKa, >kene3a (1) u xenesa (Ill), memu (Il), HaOnromeHne w omucaHuWe MPOIECCOB
OKpaIINBaHMs TUIAMEHU WOHAMU HATPHS, KaJvsl U KaJbIUsA (BO3MOXKHO HCIIONF30BaHUE BHIEOMATEPHAIIOB), CCIIEIOBaHNE aM(OTEPHBIX CBOHCTB THAPOKCHIA
ATFOMUHHSA U TUAPOKCUIA ITUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Ba)kHeHIne MeTaIbl U MX COSIMHEHUSY.

Xumus 4 OKpysKawuas cpeaa

BemecTBa 1 MaTepraipl B TOBCETHEBHOW KU3HH YeIOBeKa. be3omacHoe MCIONb30BaHNe BEMIECTB U XUMUYECKHX peakiuid B ObITy. [lepBast momoms mpu
XUMHYECKUX 0)KOTaX W OTPABJICHHUSAX.

XvUMUYecKoe 3arps3HEHUE OKpYXKalomiel cpensl (TpeaenbHas IOMycTHMas KoHIeHTparws BemiectB, manee — [IJIK). Pomp xumum B perieHun
AKOJIOTHYECKUX TIPOOIIEM.

Xumuueckuil IKCnepumenm:

M3y4eHHe 00pa3IoB MaTepHAIIOB (CTEKIIO, CTIABBI METAIIOB, TOJUMEPHBIE MaTEPUAIIEI).

Mescnpeomemnnie ceasu

Peanuzanust MeXIpeaMETHBIX CBS3EH NMPH M3yYEHHHM XUMHHM B 9 Kiacce OCYIIECTBISICTCS Yepe3 HCIOJIb30BaHHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSITUH, TaK ¥ MOHATUH, SBJSIOMIMUXCS CUCTEMHBIMHU ISl OTACNBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OObmue ecTecTBEeHHO-HAayYHBIE MOHATHS: HAy4HBIH (aKT, THIOTE3a, 3aKOH, TEOpHUs, aHAJU3, CUHTE3, KiIacCU(pHUKaLKs, MEPUOJUIHOCTb, HAOIII0OCHHUE,
AKCIIEPUMEHT, MOJICITUPOBaHIE, U3MEPEHHE, MOJICIIb, IBJICHUE, ITAPHUKOBBIN 3(P(EKT, TEXHOIOTHS, MaTePHAIIBL.



®usuka: Marepus, aToM, AJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, U30TOIBI, PaJllOAKTHUBHOCTb, MOJEKYJA, JIEKTPUUYECKUH 3apsl], MPOBOJHUKH,
MOJYNPOBOJHUKH, AUAIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA, I'a3, PacTBOP, PACTBOPUMOCTh, KpHCTAIIMYECKAs
pewméTka, CriaBbl, pU3ndeckrue BeTUUHHbI, SAMHUIBI H3MEPEHHUS, KOCMHUYECKOE MPOCTPAHCTBO, TNIaHeTH, 3BE31b1, CoHIIe.

Buonorus: gortocuntes, npixanue, bnocdepa, IKocucTeMa, MUHEPAIbHbIE YA0OPEHHS, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, TUTAaTeIbHbIE BEIIECTRA.

I'eorpadus: atmoctepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPOABI, MTOJIE3HBIE HCKOTIAEMbIE, TOIUTHBO, BOJHBIE PECYPCHI.



HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 1O XUMHWHU HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE PE3yNbTaThl OCBOCHUSI IPOIPaMMbl OCHOBHOTO 0OIIEro o0pa3oBaHMs AOCTUIAIOTCA B XOA€ OOYYEHHS XMMHHM B €OUHCTBE YUeOHOH U
BOCIIMTATENBHOMN ACSITEILHOCTH B COOTBETCTBHH C TPAJAULMOHHBIMI POCCHHCKHMHU COLMOKYJIBTYPHBIMU U TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSAMH, IPHHATEIMH
B 00IIIECTBE NIPAaBWJIAMHU U HOPMaMH IIOBEJCHHS M CHOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIM3ALUU 00yJarOIUXCS.

JInuHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH O0YYArOIUXCSl PYKOBOJCTBOBATHCSI CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUH U paclIMpeHne
OMBITA JESATEIFHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSI:

LIEHHOCTHOTO OTHOLIEHHA K OTE€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPHYECKOMY M HAy4YHOMY HACIEAHIO, TOHMMAaHUS 3HAYCHMsS XMMHUYECKOH HayKH B
XKHU3HH COBPEMEHHOIO OOIIECTBa, COCOOHOCTH BIaleTh TOCTOBEPHON MH(OpManueil 0 mepefoBbIX TOCTIKEHUSIX M OTKPBITUAX MHUPOBOWH M OTEUECTBEHHOMU
XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUPa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHUS

MPEICTABICHUS O COLMATIBHBIX HOPMAxX U MPAaBUIAX MEKIMYHOCTHBIX OTHOLICHUH B KOJJICKTHBE, KOMMYHHKATHBHONW KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOH, Y4eOHO-HUCCIIEIOBATENbCKOM, TBOPUYECKOW W APYTMX BHUAAX JESATEIBHOCTH, TOTOBHOCTH K Pa3sHOOOpPa3HOW COBMECTHOH [ESTENHHOCTH IIPH
BBHITIOJIHEHUN y4eOHBIX, IO3HABATENILHBIX 32124, BHIMOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHIH YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUIMAaHHIO
Y B3aMOIIOMOIIM B TIpOIiecce ITON yueOHOM 1eATeNbHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBEJCHNUE U TIOCTYIIKM CBOMX TOBAPHIIIEH C TIO3UIIMK HPaBCTBEHHBIX
Y TIPaBOBBIX HOPM C yYETOM OCO3HAHUS MOCIIEACTBHI TOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33pEHYECKHE TIPEACTaBICHHUS O BEIIECTBE M XHMHYECKOM pPEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO pa3BUTHS HAYKH W
COCTABIISIIOIINE OCHOBY /ISl TIOHMMAaHUSI CYIIHOCTH HAay4HOW KapTHHBI MHpPa, MPEICTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHTHUS TPUPOJIBL,
B3aUMOCBS3SIX YEJIOBEKA C IPUPOJHON CPEAOH, O POJIM XMMHHU B IIO3HAHUM 3TUX 3aKOHOMEPHOCTE;

MO3HABaTeNIbHBIE MOTHUBBI, HalpaBliCHHbIE Ha TOJyYeHHE HOBBIX 3HAHWH 1O XMMHWHU, HEOOXOAMMBIC Ui OOBSCHEHHS HAOIIOJIAeMBIX IMPOIECCOB M
SIBIICHUH, TO3HABaTENbHON, MHOOPMAIIMOHHOW M YUTATEILCKOW KYJIBTYpHl, B TOM YHCIIE HABBIKOB CaMOCTOSITEIBHOH pPa0OTHl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JTUTEPATYPOH, JOCTYTHBIMHA TEXHHUECKUMH CPEICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YEeHHIO M IO3HAHMIO, JTI0003HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K CaMOOOPa30BaHUIO, MPOEKTHOM M HCCIENOBATEIbCKON
JeSITeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTH M YPOBHS 00Y4YEeHHS B AabHEHIIIEM;

4) popMHpPOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTH YKU3HHW, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pOBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 >KW3HU, OCO3HAHWE TOCIEICTBHA U
HETIPUSTHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJNS, HAPKOTHKOB, KypeHHs ), HEOOXOJUMOCTH COONIOJICHHS MpaBHi 0E30MaCHOCTH TpU OOpallleHHH C
XUMHYECKUMH BEIIECTBAMH B OBITY U PEaTbHON KHU3HH;



5) TpyaoBOro BocnuTAHUS:

HHTEpEC K MPAKTHUECKOMY M3YUEHHIO TPO(ECcCHil ¥ Tpyaa pasInaHOro poja, yBaKEHUE K TPYAy W pe3yIbTaTaM TPYAOBOH IESITEIBHOCTH, B TOM YHUCIIE
HAa OCHOBE NPHMEHEHHS NPEAMETHBIX 3HAHWH MO XHMHH, OCO3HAHHBIH BHIOOD HHIUBHIYaTbHOW TPACKTOPHH TMPOIODKEHHS O0pa3oBaHHsA C YIETOM
JIUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOMICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIENIHOW MpodecCHOHATLHON ASSITENbHOCTH U PA3BUTHS
HEOOXOIUMBIX YMEHHIA, TOTOBHOCTD aJIallTUPOBATHCS B MPO(ECCHOHATIBHOM cpee;

6) 3K0JI0rHYeCKOro BOCIUTAHUS:

9KOJIOTHYECKH I1e7IeCO00pa3Hoe OTHOIMICHHE K MPUPOJIe KaK NCTOYHUKY JKU3HU Ha 3emile, OCHOBE e€ CYIIeCTBOBAHUS, IOHMMAHHE IIEHHOCTH 3I0POBOTO
u Oe3omacHOro o0Opasza KHM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY U IICHXHUYECKOMY 3JI0POBBIO, OCO3HAHUE IIECHHOCTU COOJIOACHHUS
MpaBuI O€30MaCHOTO MOBEACHHUS MPH PaboTe ¢ BEIIECTBAMH, 4 TAKIKE B CUTYAIIHAXK, YIPOKAIOIINX 370POBBIO M )KHU3HHU JIIOICH;

CHOCOOHOCTH MPHUMEHSTH 3HAHUs, MOJydaeMble NMPH HM3YUYEHWHM XUMHH, AJS PElICHUs 3a/ad, CBA3aHHBIX C OKPYKaloMIeH MPUPOJHOW CpenoH, s
TOBBIIICHHUS YPOBHS SKOJIOTUYECKOH KYJNBTYPhl, OCO3HAHUS TI00aTBHOTO XapaKTepa SKOJOTHYECKHX MpoOiieM W MyTel MX pelIeHUs] TMOCPEACTBOM METOJOB
XMMHU, S9KOJIOTHYECKOT0 MBINUICHUS, YMEHHSI PYKOBOACTBOBATLCS MM B MO3HABATEIEHOW, KOMMYHHUKATHBHOW U COIIMANTBHON MPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeIMETHBIX pe3yabTaTOB BBIIEISAIOT 3HAYUMBbIE JIJIsl QOPMUPOBAHUS MUPOBO33PEHHSI OOIIICHAYYHBIC TOHATHUS (3aKOH, TCOPHS, PUHIIHII,
runoTe3a, (akT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT H JIPYroe.), KOTOPHIE UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX TPEIMETax M MO3BOJISIOT HA OCHOBE
3HAHWI M3 3TUX MPEeaIMETOB (OPMHUPOBATH MPECTABICHHE O IEJIOCTHOW HAYYHON KapTHHE MHpPA, U YHHBEpCAJbHbIC y4ueOHbIe JEHCTBUSA (TIO3HABATEILHbIC,
KOMMYHHKATHBHbBIE, PETYJIATUBHBIC), KOTOPbIE 00eCeUnBaOT (HOPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEILHOMY TUIAHHPOBAHUIO M OCYIICCTBICHUIO YUeOHOM
JIEATETHLHOCTH.

IHo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble Joruueckue geiicTBHSI:

YMEHHS HCIIOJIb30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHUS TIPU OCBOCHUH 3HAHUI: PACKPBIBATH CMBICIT XHMHUYECKUX MOHATHH (BBIACTATH X XapaKTepHbIC
MPU3HAKH, YCTAHABJIMBATHL B3aUMOCBA3b C JPYTUMH TOHATUSIMH), HCIIOIL30BATh TMOHATHS JUIsl OOBSCHEHHS OTICIbHBIX (DAKTOB W SIBICHHWU, BBIOMpATh
OCHOBAaHHUS W KPUTEPHUU Ui KIACCHDUKAIMM XUMHYCCKHX BEINECCTB M XWMHUECKHX PEaKIUH, YCTaHABIMBATH MPUYUHHO-CIICJACTBEHHBIC CBSI3H MEXIY
00BEKTAMU U3YUCHHS, CTPOUTH JIOTHYECKHUE PACCYKICHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TI0 AHAJIOTHH ), IETaTh BHIBOJIBI M 3aKITIOUYCHUS;

yYMEHHUE TIPUMEHSTh B MPOIECCE MTO3HAHUS MOHATHS (TIPEIMETHBIC ¥ METANpPEAMETHbIC), CAUMBOINYCCKUE (3HAKOBBIC) MOJIENHU, UCTIONIb3YEMbIC B XUMHH,
MpeoOpPa30BbIBATE MIMPOKO MPUMEHSEMbIE B XUMHU MO/ICJIbHBIC MPECTABICHUS — XUMHUECKUH 3HAK (CHMBOJ DIIEMEHTA), XUMUYecKas (hopMysa U ypaBHECHHE
XMMHYECKOM peakiMd — MpH PEHICHUH Yy4eOHO-TIO3HABATEIbHBIX 33734, ¢ y4ETOM O3THX MOJICNBHBIX MPEACTABICHUIN BBIABIATE U XapaKTEpU30BATh
CYIIECTBCHHBIC TMPHU3HAKH HM3Yy4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB M XUMHYECCKHX DEaKIUi, BBISIBIATH OOIIHME 3aKOHOMEPHOCTH, MPHYHHHO-
CJIC/ICTBEHHBIC CBA3U M MTPOTUBOPEUHS B U3yUaeMbIX MPOIECCaX U SBICHUSIX.

ba3zoBrble uccienoBaTeIbCKue JeiiCTBHUSA.



yMEHHUE HCIOJB30BaTh MOCTaBICHHBIE BOMPOCHl B KAaUeCTBE MHCTPYMEHTA MO3HAHMUS, a4 TAaKKEe B KA4eCTBE OCHOBBI JJsl (POPMHPOBAHHS TMIIOTE3BI 10
MIPOBEPKE MPaBUIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHre OIbITa MO IUIAHUPOBAHUIO, OPraHM3allMid W TPOBEACHUIO YUYEHHYECKHX DKCIIEPHMEHTOB, YMEHHE HaOJIOAaTh 3a XOAOM Ipoliecca,
CaMOCTOSITEIBHO MPOTHO3UPOBATh €r0 Pe3yNbTar, POpMyIHpoBaTh 0O0OIICHUS U BBHIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO ONbBITA, UCCIIEAOBAHHS, COCTABIATh
OT4€T 0 MpoJEIaHHOH paboTe.

PaGora ¢ nungopmanueii:

yMEHHUE BHIOWpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH WHPOPMAIMIO Pa3IWYHBIX BUAOB M (OpM TIPEACTABICHHSA, TOIY4aeMyl0 M3 Pa3HBIX
WCTOYHUKOB (HAY4HO-TIOMYJISIpHAs JHMTEepaTypa XWMHYECKOTO COJEp)KaHus, CIpaBOYHble IocoOus, pecypchl IHTepHeTa), KpUTHYECKH OLIEHWBATh
MPOTHBOPEYHBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMCHUC NIPUMCHATH PA3JIMYHBIC METOAbLI U 3aITPOCHI IIPU IMOUCKE U OT60pC I/IH(bOpMaHI/II/I 1 COOTBETCTBYIOIIUX JaHHBIX, HCO6XOI[I/IMLIX JUIA BBIIIOJTHCHUS
y“IC6HBIX 1 IMO3HaBAaTCIIBHBIX 3aJa4 OHpCI[CJIéHHOFO THIIA, HpI/IO6peTeHI/IC OIIBITA B 00JIaCTH UCIIOJIB30BAHUS I/IH(I)OpMaHI/IOHHO'KOMMYHI/IKaTI/IBHI)IX TGXHOJ’IOFHﬁ,
OBJIAJICHUE KYyJbTYPOH aKTHBHOIO HCIIOJIb30BaHMS PA3IMYHBIX IIOMCKOBBIX CHUCTEM, CAMOCTOSTENIBHO BHIOMPATh ONTHMAIBHYIO (GOpPMY MpPEICTABICHUS
nHGOPMAaLUH U WUTIOCTPUPOBATH PEIIAEMble 3a/1a4l HECIOKHBIMU CXEMaMH, AMarpaMMaMu, ApYruMu ¢popMamMu rpaduku 1 UX KOMOMHALIUSIMU;

YMEHHE HCIIOJIb30BaTh W aHAIM3UPOBATh B IPOLECCE YUYEOHOM M MCCIIENOBATENIbCKON IEATEIBHOCTH MH()OPMALMIO O BIMSHUM NPOMBIIUICHHOCTH,
CEJIBCKOT0 XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH NpUpOIHOM cpeabl.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHUSL:

YMEHHUS 3a/1aBaTh BOIPOCHI (B X0/1€ AUANOTa U (WJIN) JUCKYCCHH) 110 CYILECTBY 00CYKIaeMOi TeMbl, (HOPMYIMPOBATh CBOM MIPEUIOKEHHS OTHOCUTEIHHO
BBINOJIHEHNS TIPEATIOKEHHON 3a/1a4H;

YMEHUS IPEACTABIIATh MTOJyYCHHBIE Pe3yJIbTaThl I03HABATEILHON JIESITEIBHOCTU B YCTHBIX W MMUCBMEHHBIX TEKCTaX; JIeJIaTh MPE3EHTALUIO PEe3yIbTaTOB
BBINOJIHEHHSI XUMHYECKOT0 3KCTIEPUMEHTA (J1a00paTOPHOTO OIBITA, J1a00paTOPHOI pabOTHI MO UCCIIEIOBAHUIO CBOICTB BEILECTB, YIEOHOTO IIPOEKTA);

YMEHHUSI y4eOHOro COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOHM II03HABATENBHOW W HCCIICAOBATENbCKON MNEATENBHOCTH MPHU PEIIECHUH
BO3HHMKAIOIIUX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIIACOBAHMS MO3ULUMH (00CYKICHUS, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAWHALNS
COBMECTHBIX JICHCTBUI, ONpeesieHre KPUTEPUEB 110 OLIEHKE Ka4eCTBa BHIMOJHEHHONW PaOOTHI U APYyTHE).

PeryasiTuBHbIe YHMBepcaibHbIe y4eOHbIE JeiiCTBHUSA:

YMEHHE CaMOCTOSTENIFHO OINpPENENsATh LEeNU ACATENIHOCTH, INIAHUPOBATh, OCYIIECTBISATh, KOHTPOIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH
CBOIO JIeSITETIbHOCTb, BHIOMpaTh HambOosiee H(PQPEKTUBHBIE CHOCOOBI pEUIeHUS Y4eOHBIX M IIO3HABATENBHBIX 33Jad, CaMOCTOSTEJBHO COCTABIATH WM
KOPPEKTHPOBATh MPEIOKEHHBIA aJITOPUTM JI€HCTBUI IIPU BHIIIOJHEHNH 3a/IaHUH C YIETOM TOTy4EHHs HOBBIX 3HAHUN 00 M3y4aeMbIX 00BEKTaX — BEILIECTBAX U
peakuusaxX, OLUEHUBATh COOTBETCTBHE IOJIyYEHHOTO pPE3ynbTaTa 3asBICHHON 1€/, YMEHHE HCIIOJIb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI, MpEJIaracMble B
YCJIOBHHM 33IaHUM.

HNPEIMETHBIE PE3YJIbTATDBI



B cocraBe mpeaMeTHBIX pe3yJIbTaTOB MO OCBOCHHUIO O0S3aTEIBHOTO COJEPXAaHWS, YCTaHOBJICHHOTO IaHHOW (enepaibHOR pabodyeld mporpaMmmon,
BBIJICJISAIIOT: OCBOCHHBIE OOYYAIOMIMMUCS HAay4yHblE 3HAHUS, YMEHHUS M CHOCOOBI ACHCTBHM, crenuduyeckue A MPeIMETHOW o0macTh «XHUMUS», BHIBI
JEeSITEBHOCTH TI0 MTOTYYSHUIO HOBOTO 3HAHHS, €T0 HHTEPIIPETALMH, TPEO0OPa30BaHUIO U IPUMEHEHHIO B PA3ITMUHBIX YUYEOHBIX U HOBBIX CUTYAIIHsIX.

K konmy oOyuenus B 8 kj1acce npeiMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00yUAIOIINXCS YMEHHM:

PacKphIBaTh CMBIC] OCHOBHBIX XWMHUYECKUX IMOHATHH: aTOM, MOJIEKYJIA, XUMHUYECKHH JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEILECTBO, CMEChH
(omHOpOHAS W HEONHOPOJHAs), BaJIEHTHOCTh, OTHOCUTENbHAS aTOMHAs M MOJIEKYJIsIpHas Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi I0Jisi XHMHUECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIA 00BEM, OKCHUII, KUCIOTa, OCHOBaHHE, COJIb, JICKTPOOTPHIIATEILHOCTD, CTEIIEHb
OKHCJICHUS, XUMUYECKas peaklusi, KI1acCU(PHUKAILUs PEaKnil: peakluy COeMHEHHS, PEaKK Pa3ioKeHHsI, peaKIMy 3aMEelIeHHUs], Peak[ii OOMEeHa,
9K30- M JHAOTEPMHYECKHE PEaKIMH, TEeIUIOBOW A(PQEKT peakiuu, SApO aroma, JJIEKTPOHHBIH CJIOW aToMma, aToMHas opOuTalb, paanyc aToma,
XUMHYECKasi CBs3b, MOJIAPHAS U HEMOJsApHas KOBAJIEHTHas CBsA3b, MOHHAs CBsI3b, MOH, KaTHOH, aHUOH, pPacTBOp, MaccoBas JOJi BellecTBa
(TIporteHTHAsT KOHIICHTPAIIMS) B PACTBOPE;

WTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUUECKUX MOHATUH U NPUMEHATH 3TU MOHATHUS NP ONMCAHHUHU BELIECTB U UX NIPEBPALLCHU;
HCTIOJIB30BaTh XMMUYECKYI0 CHMBOJIMKY JJIsl COCTaBJICHHS (JOPMYJT BEIIECTB M ypaBHEHUI XUMUYECKUX PEaKLInii;

OTIPENENISATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCAMHEHHSAX, CTENEHb OKHUCICHHS DJEMEHTOB B OWHApHBIX COCAMHCHHSX,
MPUHAAJICKHOCTh BEIIECTB K ONpElNeIEHHOMY KiIacCy COeAWHeHMH 1o QopMyiaM, BHI XUMHYECKOW CBS3M (KOBaJCeHTHAss W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHHUSAX;

packpeiBath cmbicn llepuoanueckoro 3akoHa J[. WM. MenpeneeBa: AeMOHCTpUPOBATH MOHUMAHUE IEPHOANYECKOM 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MojokeHusd B Ilepuonndeckoil cucreMe, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOTaIpo;

OIMCHIBATh M XapaKTepU30BaTh TaOMuuHy0 Gopmy Ilepronnueckoil cucTeMbl XMMUYECKUX SJIEMEHTOB: pa3inyaTh MOHATHS «IJIaBHAs HMOATPYyINIa
(A-rpynma)» u «mobounas moxarpynmna (b-rpynma)», maneie W OONbIIME MEPHOMBI, COOTHOCHTH OOO3HAUEHHS, KOTOPhIE MMEIOTCS B TaOIUIle
«Ilepnognueckas cuctema xumuyeckux snemeHToB [I. M. MenneneeBa» C UYHCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XMMHYECKHX
3JIEMEHTOB (COCTaB U 3apA[l sipa, 001Iee YMCIIO 3JIEKTPOHOB U paclpeiesIeHUe UX 110 3JIEKTPOHHBIM CIIOSIM);

KJaccu(UIUPOBaTh XUMHUYECKHUE JIEMEHTHI, HEOPraHMYECKHE BEILECTBAa, XUMHUYECKHE PeakUuH (10 YMCIy W COCTaBy YYacCTBYIOIIMX B PEaKLUH
BEIIECTB, [0 TEIIOBOMY 3 (deKTy);

XapaKTepu30BaTh (OMHCHIBATH) OOIME XHUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIJIACCOB, MOATBEPKIasl ONMMCAHHE MPUMEPaMU MOJEKYISIPHBIX
YPaBHEHUI COOTBETCTBYIOINX XUMHUECKUX PEaKIUil;

MIPOTHO3UPOBATh CBOWMCTBA BEMIECTB B 3aBUCHMOCTH OT HMX Ka4eCTBEHHOI'O COCTaBa, BO3MOXKHOCTH IPOTEKAaHUS XWMHYECKHX TNPEBPALICHUHA B
Pa3IMYHBIX YCIOBHSAX;



BBIYUCIISITH OTHOCHUTEILHYIO MOJICKYJISIPHYIO W MOJIAPHYEO MAcCChl BEHIECTB, MACCOBYIO JIOJF0 XHMHYECKOTO 3JIEeMEHTa Mo (opMyie COeIUHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUYETHI MO YPABHEHUIO XUMHYECCKON pEaKIIvu;

MPUMEHSATh OCHOBHBIC OIEPAlMH MBICIUTEILHON JIEATEILHOCTA — aHAJIM3 M CHHTE3, CPaBHEHUE, 0000IICHNEe, CUCTEMATHU3aIINI0, KIIACCH(UKAIIHIO,
BBISIBIICHHE MPUYMHHO--CIICJICTBEHHBIX CBA3EW — JUIS U3yUCHHS CBOWCTB BEIIECTB M XMMUIECCKUX PEaKIHi, €CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHUS
— HAOJTIOICHHE, U3MEPEHNEe, MOJICTTUPOBAHNE, DKCIICPUMEHT (PEaTbHBIA U MBICIICHHBIH );

CJICIOBATh IPaBWJIaM MOJIb30BAHMS XUMHUYECKOW TMOCYM0N M JIaDOpaTOpHBIM O0OPYJIOBaHHMEM, a TAKXKe MpaBWJIaM OOpallleHUs C BEIIeCTBaMHU B
COOTBETCTBHU C WHCTPYKIMSAMH TIO BBITIOJHEHUIO Ja0OPATOPHBIX XUMHUYECKHX OINBITOB MO TONYYCHHIO M COOMPAHHIO Tra3000pa3HbIX BEINECTB
(BoZOpO/a M KHCIOPOJa), MPUTOTOBICHHIO PACTBOPOB C OMPEICIIEHHON MAaccOBOW JIONICH pPacTBOPEHHOTO BEIECTBA, IJIAHUPOBATh U MPOBOJIUTH
XUMHYECKUE IKCIIEPHUMEHTHI 110 PACTIO3HABAHHIO PACTBOPOB MIENIOUEH M KHCIIOT C MOMOIIBI0 HHAUKATOPOB (JIakMyc, (eHON(TATICHH, METHIOPAHK U

opyrue).

K xonuy oOyuenus B 9 kjiacce npeiMeTHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD y 00yUaIOIINXCs YMEHHMI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUN: XMMHYECKHUI 3JIEMEHT, aTOM, MOJeKyJja, HOH, KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, BaJICHTHOCTH, DJIIEKTPOOTPUIATEIILHOCTh, CTENICHh OKHCIICHHUS, XMMUYECKasl peakiys, XUMHYEeCcKas CBS3b, TEIUIOBOM S(PQEKT peakiuy,
MOJIb, MOJISIPHBIH O00BEM, PacTBOp, DIEKTPOIUTHI, HEIJICKTPOIHUTHI, AIEKTPOIUTHYECKAs AMCCOLHUAINS, PEaKMd MOHHOTO OOMEHa, KaTajlu3arop,
XAMHYECKOEe paBHOBECHE, OOpaTUMble M HEOOpaTUMbIC pEakIMH, OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIC PEAaKIMH, OKHCIHUTENh, BOCCTAHOBHTEIND,
OKHCJICHHE W BOCCTaHOBJICHHE, aJUIOTPOINUs, aM(pOTEPHOCTh, XMMHUYECKas CBs3b (KOBAJICHTHAs, MOHHAS, METaJUIMYecKas), KpHCTaTHYecKas
pemérka, Koppo3usi METaJIJIOB, CIUIABbI, CKOPOCTh XUMHUYECKOM peakIiy, mpeaensHo qomnyctuMas konnentpanus [11K BemecTsa;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATHIA U IPUMEHSTH 3TH MOHATHS IIPH ONMHCAHUN BEIIECTB U UX MPEBpallleHul;
HCTIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJIeHHs (POPMYJT BEIIECTB U YPAaBHEHUH XMMUYECKUX PEaKLuii;

OTIpEeENATh BAJIEHTHOCTh M CTENEHb OKHUCICHMS XUMHUYECKHUX 3JEMEHTOB B COEAMHEHHUSX Pa3IMYHOTO COCTaBa, MPHHAJIEKHOCTh BEIIECTB K
OIIpeneNIEHHOMY KJlacCy COeIMHEHWH 1o (opmysiaaM, BUA XUMHUYECKOM CBSI3M (KOBaJEHTHAs, WOHHAs, METaJUIMYecKas) B HEOPraHWYeCKUX
COCAMHEHMSX, 3aps] MOHA 10 XUMHUYECKOH (hopMyJie, XapakTep cpeabl B BOJHBIX PACTBOPAX HEOPraHMYECKUX COCTMHEHUM, TUIT KPUCTAJUTMIECKOM
PEMETKH KOHKPETHOT'O BEILIECTBA;

packpsiBaTh cMbich llepuonuueckoro 3akoHa /. . MenzaeneeBa u AeMOHCTPUPOBATh €0 TOHUMAaHHE: OMHCHIBATh U XapaKTepHU30BaTh TAOIUYHYIO
¢dopmy Ilepronnueckoil cUCTEMbl XMMHUYECKUX 3JEMEHTOB: pa3linyaTh MOHATHS «rJaBHas noarpynmna (A-rpynma)» u «mnobdouynas noarpymma (b-
rpyImmna)», Majible U OOJbIINE TEePUOIbI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCA B MIEPUOJUUECKON TaOJIMIE, C YUCIOBBIMHU XapaKTePUCTUKAMHU
CTPOCHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sApa, oOIlee YMCIIO IEKTPOHOB M PACHpEAe]ICHHE UX IO BIIEKTPOHHBIM CJOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB 3JI€MEHTOB M MX COCJUHEHHUH B INpenesiaX MajblX IEePHOAOB U TJIABHBIX MOATPYII C
y4€TOM CTPOEHUSI UX aTOMOB;



KIaccu(UIMPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPraHWMYECKHE BEIeCTBa, XUMHUYCCKHE peakiuu (110 YUCIYy U COCTABY yYACTBYIOIIUX B PEaKIUH
BEIIIECTB, MO TETIOBOMY 3G (DEKTY, 0 H3MEHEHHIO CTETIEHEH OKHCIICHUS] XUMHYCCKHUX DJIIEMEHTOB);

XapaKTepu30BaTh (OMKCHIBATh) OOIIME U CHEU(PUYCSCKHE XUMHUYCCKHE CBONCTBA NPOCTBIX M CIIOXKHBIX BEIISCTB, MOJTBEPXKAas OIMUCAHUC
MpUMEPaMH MOJICKYJISIPHBIX U HOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMHUECKUX PEaKITHIA;

COCTaBJIATh YPaBHCHHS 3JICKTPOIMTUYCCKOW TUCCOIMAIMK KHUCIIOT, MIEIOUeHd W COJIeH, TOJHBIE U COKpANIEHHBIC ypaBHEHHUS PEAaKIU HOHHOTO
oOMeHa, ypaBHEHUS pEaKIni, MOATBEPKIAIOIINX CYIIIECTBOBAHIE ICHETUYCCKON CBSA3M MEXKTy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

PaCKpBIBaTh CYIIHOCTh OKACITMTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIMIA TOCPEICTBOM COCTABIICHHS 3JICKTPOHHOTO OajaHca ITHX PEaKIni;
MPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHMOCTH OT HX CTPOCHHUS, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBPAIICHUA B PAa3TUYHBIX
YCIIOBHSX;

BBIYUCIISATH OTHOCHUTEIHLHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MACChl BEHIECTB, MACCOBYIO JIONI0O XHMMHYECKOTO 3JIEMEHTa Mo (opMysie COSIUHECHUS,
MacCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI MO YPABHEHUIO XUMHUYCCKON pEaKIlvu;

coOJIoaTh TpaBUia IMOJB30BAHUS XUMHUYECKOH IMOCyNoW M JabopaTopHBIM OOOpYAOBaHHMEM, a TaKKe IMpaBuiIa OOpalleHUs C BEIIECTBAMHU B
COOTBETCTBHU C HWHCTPYKIMSMHU TIO BBITIOJHEHUIO Ja0OPATOPHBIX XUMHUYECKHX OIMBITOB IO TIONYYCHHIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yTIIEKHCIIOro ra3a);

IIPOBOJUTL pPCaKINU, MOATBEPIKAAIOIINC Ka4eCTBEHHBIN COCTaB Pa3JIMYHBIX BCIICCTB: PACIIO3HABATH OIILITHBIM HYTCM XJjiopuna-, 6pOMI/I)Z[', noanna-,
kapOoHaT-, gocdar-, cunukar-, cyibdar-, THIPOKCUI-UOHBI, KATHOHBI aMMOHHUS M HOHBI M3YYCHHBIX METAJIJIOB, HMPUCYTCTBYIOIIAE B BOJHBIX
pacTBOpax HEOPTaHUYECKHUX BEIECTB;

MPUMEHSTh OCHOBHBIC OMEPAIMU MBICIUTEILHON JEATENLHOCTH — aHAIW3 M CHHTE3, CPaBHEHHE, O0OOIICHHE, CHCTEMATH3AIlUI0, BBISBICHUC
MMPUYINHHO-CJIICACTBEHHBIX CBSI3eH — AJId U3YyUYCHUS CBOMCTB BCHICCTB U XHMHUYCCKHUX peaKHHfI, €CTCCTBCHHO-HAYYHbIC MECTO/Ibl IMO3HAHUA —
Ha0JII0/ICHUE, U3MEPEHUE, MOJICIMPOBAHUE, SKCIIEPUMEHT (PealibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosnuecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBbIE)
n/n TeM NMPOrpaMMbl Bcero KonTpoanuse TipaxTaaeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasnen 1. [lepBoHayanbHble XUMHYECKHE OHATHS
Xumusi — BaXkHas 00J1acTh
11 €CTEeCTBO3HAHMS U 5 5 bubmnoreka IIOK
MPAKTUYECKOU IESITETbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
19 BeliectBa 1 XuMHueCcKue 15 1 bubmnoreka IIOK
peaKuuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. BaskHelilme npeacTaBuTe Il HEOPraHUYeCKUX BelllecTB
21 Boznyx. Kucnopon. Ilonsitue 6 bu6muoreka [JOK
00 oxcHaax https://m.edsoo.ru/7f41837c
29 Bonopona.Ilonstue o kucinorax 8 1 bu6anoreka LIOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnmnoreka [JOK
OCHOBAHMAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 but6mmorekxa [IOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Paszgea 3. [lepuoanueckuii 3axoH u [lepuoauyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMoB.
Xumnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBHUTEIbHbIEC PEAKIIUT

3.1

Ileproanueckuii 3aKOH U

7

bubnunorexa LIOK



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

[Tepuonnueckas cucrema
XUMHYECKHX 3eMeHTOoB /1. H.
Mennene-eBa. CTpoeHue aToma

https://m.edsoo.ru/7f41837¢c

Xumudeckas CBSI3b.

but6mmoreka [IOK

3.2 OxucutensHo- 8 https://m.edso00.ru/7f41837c
BOCCTAaHOBUTEIIbHBIE PEAKIIUU
bubnuoreka [IOK
Hroro no paspeiny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmzorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne ni/nt HaunmeHnoBaHMe pa3je/ioB U TeM K n (uudposbre)
) NMPOrpaMmbl Bcero O;Tpo.m,m,le pﬁaRanecKne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIIUH
11 [ToBTOpeHue u yrirydsieHne 3HaHUH 5 1 bubnmnoreka [HOK
' OCHOBHBIX pa3JIeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmuorexa [IOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnmnoreka [HOK
' XUMHUYECKUE PEAKIIMU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasznen 2. HemeTasIbl M HX coeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
2.2 BHeHI\ieHTOIf V|A?pr1'IHLI. Cepau eé 6 bubmorexa [JOK
https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX
bu6anoreka LIOK
2.3 anemeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.4 Z-)JleHl\ieHTO]f |VA{)I‘pyHHLI. VYraepon u 8 1 2 bubmorexa IIOK
. https://m.edsoo.ru/7f41a636
KPEMHUH M WX COCAMHCHUS
Hroro 1o pasneny 25

Pazpea 3.

MeTaJjlibl M HX CoOeAMHCHUA



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

3.1 OO011e CBOMCTBA METAJNIOB 4 ﬁg&nﬁgﬁigﬁﬁf 412636
3.2 Baxkueiie Metasuibl 1 UX COSIUHEHUSI 16 ﬁg&nﬁgféigg}éf 112636
Hroro no pazneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepualbl B )KM3HU YEJIOBEKa 3 BH6J_IHOTeKa LHOK
https://m.edso0.ru/7f41a636
HToro no pasneny 3
PesepBHOE Bpems 3 BH6J?HOTCKa HOK
https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne Tema vDoKa K n Hara uudgpoBbie
n/n P Bcero Oﬁﬂ TPOTLHEBIC %aKTquCK"e u3ydyeHnusi | odOpa3oBaTesibHbIE
padoThI padoTsI pecypesi
1 [Ipeamer xumun. Ponb Xumuu B KU3HA 1 bubnuoreka [IOK
yeJjoBeka. Tea U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TTO3HAHMS B XUMUU 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM)
4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pas3aenenus cMecen https://m.edsoo.ru/ff0d26ca
IT 02
5| Pasnencame evecer (a npvcpe ) BuGmorera LIOK
8 . PHMEp https://m.edsoo.ru/ff0d28c8
OYHCTKHU TOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 ATOMBI M MOJIKYTb1 . https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XMUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie u ClIOKHBIC BEMIECTBA 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 Xumuueckasi popmyna. BaneHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
11 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENIbHAST MOJICKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MognsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnuorexa [JOK
XMMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnmnoreka [JOK
XHMMHUYECKUE YPABHEHUS https://m.edsoo0.ru/ff0d3b88
B
17| nemecrna o ypasscrmunst ximirccrins BuGorera LIOK
» N yp https://m.edsoo.ru/ff0d5708
peakuuit
s | s e e B 10K
A b ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B.JI — YYEHBI-
19| swicroneancr. OSobene BuGnorexa LIOK
1 JHCT. . https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alisl 3HAHUU
20 KonrtponsHas padora Nel mo reme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI) https://m.edsoo.ru/ff0d4290
21 Bo3nayx — cmech razos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



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
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https://m.edsoo.ru/ff0d448e

IIPOCTOC BEIICCTBO. O30H

dusnueckre U XUMHUYECKHUE CBOMCTBA

bu6mmoreka [IOK

22 KHCII0pOJIA (pCAKIIMH OKHCICHHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
C 0
py | Chocoss nonyiems iposa Bumorea 110K
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIUIX
To o (HedTB, yro €TaH).
25 3ag)iiieé;leqéf)l;nyy;aﬂiélolz:dogb?iro bubumorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[Tpa eckas pabora Ne 3 o Teme
26 «lPloﬁifI:IlgHﬂKe 3120614;33146 KI-I[/ICJ:OII\)/IOI[EI bubmorexa LOK
o ’ https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
27 Bonopon — anemeHT u nmpoctoe bubnuoreka [IOK
BelecTso. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
8 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoxa. [IpumMeHenne Boropoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa LOK
https://m.edso0.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
IT 04
paktrdeckas padbota Ne 4 o Teme Bu6morexa LIOK
31 «[Tomyuenue u cobupanue Boopo/a,

M3y4YEHUE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42



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
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Momsipablii 00bEM ra3oB. 3aK0H

bubmuoreka [JOK

32 ABoraJipo https://m.edsoo.ru/ff0d542e
B 68
33| nemcera raz o ero mnecTony bu6miorera LIOK
- My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MIIK 00BEMY
Brruncnenus 006EMOB ra3oB 10
34 YPaBHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa LIOK
N . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 DOu3nvecKue U XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [Tonstue 06 bubnnorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
B .H
g | Do pmopien, Hauonmie Bumorea 10K
. PacTBOPEHL- https://m.eds00.ru/ff0d5b40
JI0JIs BEIIIECTBA B paCTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnoreka [JOK
ONpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41| enormix, oomosm 1t avotepns bu6morera LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyyeHnue u XMuMHUYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK

44 _

HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,

46 CHOCOéBE) HIE)J'I )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG Brommozexa [IOK

. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue

47 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»

I'eneTnyeckas cBA3b MEXKIY KilacCaMu bubnnorexa [HOK

48 . _

HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuotexa [JOK

49 O06o001IeHre U cCUCTEeMaTH3alnsl 3HAHUI https://m.edsoo.ru/00ad9ch?
KonTponbHas padora Ne3 1o Teme

50 "OCH(I))BHI)IG KJ'II;CCLI HEOPraHUYECKUX bubmorexa LIOK

. https://m.edsoo.ru/00ad9ela
COCIMHEHH I
[TepBbIe MOMBITKU KJIACCU(DHKALINHI
51 xm\lfmqecxnx 9JIEMECHTOB 1(?[0H511T1He 0 Brbmaozexa [IOK
i https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX dJIEMEHTOB
Ilepuoanueckuii 3aKOH U
pHOA Bubmorexa [TOK
52 [Tepuoanueckas cucTeMa XUMHUIECKUX _
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
53 [Tepwoapl, TPYIIITEI, TOATPYIIIBI Bubmzorexa LIOK

https://m.edsoo.ru/00ada52¢
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Ctpoenne atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3oronsl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [leprnoandeckoit BH6J_IH0TeKa LHOK
https://m.edsoo.ru/00ada6bc
cucremsl /. . Menneneena
XapakTepucTuka XMMU4YE€CKOT0
56 3JIEMEHTA 110 €T0 ITOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuonuyeckoro 3aKoHa Jist
57 pa3BuTHUsA HayKu U npaktuku. . 1. bubnuoreka [IOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
58 DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnnoreka [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasienTHast monsipHasi XuMU4eCKast bubnmnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMUYecKast bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHb okucieHus https://m.edsoo.ru/00adae28
63 OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OxkuciIuTenu u BOCCTAHOBUTENH bubmorexa LIOK
https://m.edso0.ru/00adb076
65 KonTponbnas padora Ne4 o teme bub6nuorexa [IOK

«CTpOeHI/IC aromMa. XUMHUYECKas CBA3b»

https://m.edso0.ru/00adb486
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66 PesepBHrlil ypok. O60011eH1E 1 1 bubnmoreka [JOK
CUCTEMaTU3als 3HAHUU https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
CUCTEMaTU3alUs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoJunvecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka
n/n yp Bcero Koﬁﬂ TPOALHbIE HpﬁaKaneckne u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI pecype
[Iepnonnueckuit 3aK0H.

1 [lepuoauueckas cucrema 1 bu6mmoreka [IOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHCHUH

2 CBOICTB XEMI/I‘IGCKI/IX 3JIEMEHTOB 1 Bubmzorexa LIOK

.. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHUOJIOB
Knaccudukanus 1 HOMeHKIaTypa bu6mmorexa [IOK

3 1 ]

HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IloBTOpEHUE U yriyOaeHue 3HaHUI 1 1
OCHOBHBIX pa3JIeioB Kypca 8 Kiaccay

6 Knaccudukanus XuMHuecKux 1 bu6mmoreka [IOK
pEAKIHI MO Pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsITHE O CKOPOCTH XUMHYECKOH

7 €aKIUN HOH}II?FI/IG 0 TOMOT'€HHEIX U 1 bubmioreka LTOK
P ’ https://m.edsoo.ru/00adbe9a
TE€TEPOTEHHBIX PEAKIIHIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

8 DakTOpPBI, BIUSIOIINE HA CKOPOCTh 1 bubnnoreka [JOK

XHUMHYISCKOM PCAKIIUN U ITOJIOKEHUEC
XUMHUYCCKOI'0 paBHOBCCHU S

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



https://m.edsoo.ru/00adb59e
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OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bubmuoreka [JOK

o peakuuu https://m.edsoo.ru/00adcade
Teo DIICKTPO ecKou
10 I/IC(I:)(I)/I HI/I;lPI;pCJII/II;IIiI;I{[II)Ie u zlna6ble Bubmorexa HOK
Auccon : https://m.eds00.ru/00adcd68
AIIEKTPOJIUTHI
11 HouHble ypaBHEHUS peaKLnil Bubmorexa HOK
yp peakil https://m.edso0.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAaHUH B CBETE IIPEACTABICHUI bubmorexa HOK
o https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTUYECKON JUCCOIMAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
13 MIPEJICTaBICHHUIA 00 bubmorexa LIOK
. https://m.edsoo.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIMAITIHI
14 TTousTie o runponze coien Bubmzorexa LIOK
b https://m.edsoo.ru/00add9d4
15 O06o0011eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAHUN https://m.edsoo.ru/00addd12
IIpa eckas pabora Ne 1.
16 ((56512?—1316 :I:K:npe I/Il\ICHTElJ'ILHLIX Bubmiorexa IJOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
K o Ne2
17 «Z(B)JIEIIZSH(I))JII{E:Ifqaec?;?I (;/ICZI(()) THG;VI e1/1;1 Bubmiorexa IJOK
p A AT, https://m.edsoo.ru/00addecQ
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
0o .
18| Xmmaconse croficrsa wa mpisiepe BuGmiorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
X .C
JIOPOBOAOPO.T C OJIsSTHasI KUCJIOTA, Bu6morexa LIOK
19 XUMUYECKHE CBOMCTBA, MOTyUYEHUE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[TpakTuueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «HOHWGHH.? COTAHON KHCTOTHL, https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOUCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMUYECKHUX eal}clp Wi, €CJIN OJIUH U3 bubmorexa LIOK
PCAKLIHH, s https://m.edsoo.ru/00ade488
peareHTOoB JlaH B U30BITKE
29 OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIUT CEPHI.
Haxoxpaenue cepol 1 €€ CoeIMHEHU N bu6mmorexa [IOK
23 o .
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
Cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnuorexa [JOK
bu3NYecKre U XUMHUYECKUE CBOICTBA https://m.edso00.ru/00ade802
Oxcunpl cepbl. CepHas KHCIIOTA,
25 (I)PBI/I‘II[GCKI/IIC) U XI/II\EI/I‘IGCKI/IG CBOICTBa bubmiorexa HOK
’ https://m.edso00.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
MOJIyYEHUSI CEPHOI KUCIIOTHI. bubnuoreka [IOK
26 .
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIleH cpeibl COETUHEHUSIMU
CEphI
7 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmoreka [IOK
IIPOJTYKTA PEAKIINH https://m.edsoo.ru/00adec8a
OO61as xapakTepUCTHKA 3JIEMEHTOB
28 VA-rpynmnsl. A30T, paclipocTpaHeHHE bubnnoreka [JOK

B IIpupojie, GU3NYeCcKue u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMUak, ero ¢puznueckKue u

29 XHMUYCCKHE CBOMCTBA, OIYyUCHUE B bubmoreka LJOK
’ ya https://m.edsoo.ru/00adf004
MIPUMEHEHUE
ITpakTueckas padora Ne 3 mo Teme
30 «HPOJI eHHUe anfMHaKa H3y4YCHHUE ero Bubmorexa IOK
Iy » M3V https://m.edsoo0.ru/00adf180
CBOMCTBY
31 A3oTHas KucioTa, e€ Ghusndeckue u bubnuorexa [JOK
XMMHYCCKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KAUSCTBE MUHEPAJIbHBIX
32 o0peHHil. XMMHUYECKOe ’ brbmoreka [JOK
yAoOp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPYKAIOIIEH Cpeibl
COCTMHCHUSIMH a30Ta
®docdhop. Okcun dhochopa (V) u
33 q)oc:li))o pHa;I Knéln((i))m (1)(1)1/11)31/1(1163:1(1/16 u bubmiorexa HOK
p . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJIYICHHE
Ucnonb3oBanue pocdaTtos B
Ka4eCcTBE MUHEPAJIbHBIX y100pEHUH. bubnnorexka [JOK
34 o :
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docdaramu
Vraepon, pacrpocTpaHeHHE B
35 npu E Ie[ 5)1/131/1131601(1:1)46 Y XUMHUYECKHUE bubmiorexa LIOK
P P A<, https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcupsl yriaepoaa, ux Gpusndeckue u
6 XHUMUYECKHE CBOMCTBA. bu6mmoreka [JOK
DKkonorudeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHuJoM yriaepoaa (IV)
37 VYronpHas KUCIIOTa U €€ COn bubmorexa [JOK

https://m.edsoo.ru/00ae006¢
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[TpaxTuueckas padota Ne 4 o Teme
"ITosrydyeHune yrieKuciioro rasa.

bu6mmoreka [IOK

38
KadectBennas peakiys Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
noH"
IlepBoHavanbHbIC TOHATHS 00
39 0 lPaHI/I‘IeCKI/IX BEIlEeCTBaxX Kak O Enbmmorexa IOK
p https://m.eds00.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemuwuii 1 ero coegHeHUs bubumorexa [IOK
p https://m.eds00.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue
a1 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Bakneinne HeMeTaIIbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHEHUS
KonTpoinbHas padora Ne3 mo teme
42 «Ba>1<ll){eﬁmne I})IeMeTanmpI U UX brbmiorexa [JOK
https://m.edso0.ru/00ae0e18
COCIMHCHUS
OO0mas XxapakKTepuCTUKa XUMHUUECKUX
3JIEMEHTOB — METAJIJIOB.
MeTtamnndeckas CBSI3b U bu6mmoreka [JOK
43 .
MeTauIMYecKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckre CBOMCTBa
METAaJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.
44 DIEKTPOXUMHUUECKHH PSIIT bubmioreka LJOK
P N p https://m.edso0.ru/00ae1156
HANPSDKEHUN METaJlIOB
O611me crnocoObl MoTy4yeHUst
45 MeTtaiioB. CruiaBel. Beraucienus mo bubmuorexa [JOK

YpaBHCHUAM XUMHUYCCKUX peaxunﬁ,
€CJIM OWH U3 pCAar€cHTOB COACPIKUT

https://m.edso0.ru/00ael1156
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IMPpUMCCH

46 [TonsaTHe 0 KOPpO3UN METAIIIOB Bubmorexa IOK
https://m.edso0.ru/00ae1278
bubmuoreka [JOK

47 [Henounre meTanbt https://m.edso0.ru/00ae14b2

48 OKcubl U THAPOKCUJIBI HATPUS U bubnnoreka [HJOK

KaJus https://m.edsoo0.ru/00ae14b2

49 [Ilenoyno3eMeNbHbIE METATUIBI — bubimmoreka [IOK

KaJbLIMH 1 MarHuim https://m.edso00.ru/00ae15e8

50 Bakueiinme coeMHEHNS KaJIbIUS bubumorexa [IOK
https://m.edsoo.ru/00ae15e8

51 O0600I11IeHNE U CUCTEMATU3AIUS

3HAHHUH
59 JKEcTKOCTh BOMBI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTPaHEHHUs https://m.eds00.ru/00ae1886
IT 06
S| "hGomoers sonptmmeronn 8 Bumorera LIOK
" 8 a1 https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
. bu6mmoreka [IOK
54 AmommHnii https://m.edsoo0.ru/00aelc64
55 AmdoTepHble CBOMCTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK

26 Keneso https://m.edso0.ru/00ae1d86

57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnuotexa [JOK

(IT) u xene3a (I1I) https://m.edso00.ru/00ae35e6

58 O00011eHNEe U CUCTEMATU3ALIS

3HAHUH
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[TpakTuueckas padora Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubnnoreka HOK
«BaxHeume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3

60 peareHToB /1aH B H30BITKE WIH 1 bubnuoreka [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BbIXO/a MPOAYKTa
peaxkuu

61 O000I11IeHNE U CUCTEMATU3AIUS 1
3HAHUI
KonTponsHas padora Ne4 1o Teme

62 «Baxknenme MeTaIbl U BX 1
COCTMHCHUS

63 BemectBa u Marepuansl B 1 bubnuoreka [IOK
MOBCEIHEBHOM KU3HH UeI0BeKa https://m.edsoo.ru/00ae3f50

64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubnnorexka [JOK
OKPYKaIOIIEH CpeIbl https://m.edso0.ru/00ae4270

65 Ponb xumuu B perieHnu 1 bubnuoreka [IOK
9KOJIOTHYECKHUX MpobIemM https://m.edsoo.ru/00ae4270

66 PezepsHblil ypok. O6001eHue U 1 bubmmorexa [IOK
cHUCTEeMaTn3anus 3HAaHUI https://m.edsoo.ru/00ae0dOa

67 Pe3epBHbIit ypok. O60011€HE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c

68 PesepBublit ypok. O0001IeHNE U 1 bubmmoreka [IOK
cHUCTEeMaTn3anus 3HAaHUI https://m.edsoo.ru/00ad9ch2

OBHIEE KOJIMYECTBO YACOB I10 68
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ITPOTPAMME

MHWHHUCTEPCTBO NPOCBEIMIEHUS POCCUIICKOM ®EJEPAIINH
I'bOY “COIH Ne3 c.n. Cypxaxu”




PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

Ha 3acegannd MO TOUYHBIX U 3aMECTHTEIb JUPEKTOPA I10 HAupexrop I'BOY “COLL Ne3 c.nii. Cypxaxu”
€CTECTBEHHBIX HAYK VBP
Kotuxosa X.P Vsmaiizosa JLX. Toumena A. V-X.
IIpukas Tpukas Tpukas
OT « » Tr. OT « » I.
OT « » T.
PABOYASA ITPOT'PAMMA

(ID 773970)
yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb)

115t ooyyatromumxest 10 — 11 kimaccos

Cypxaxu, 2023




HOACHUTEJIBHAS 3AIIMCKA

[IporpaMmMa 1o XMMHUM Ha YpOBHE CpeAHEro oomero odopasoBaHus pazpaboTana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06
obOpazoBarnnnu B Poccuiickoit ®enepanmm», TpeOOBaHMA K pe3yibTaTaM OCBOEHHUS (eaepalbHON 00pa3oBaTeNbHON MPOTPaMMBI CPEIHETO O0OIIero
obpazosarus (POII COO), npencrapneHHbIX B PeneparbHOM rocyAapcTBEHHOM oOpa3oBarenbHOM ctanaapTe COO, ¢ yu€rom KoHnenmmn npenogaBaHus
yuebHOro mpenMera «XuMHUs» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit denepannu, pealn3yoOmX OCHOBHBIE 00pa30oBaTENbHBIC MPOTPAMMBI, U
OCHOBHBIX TIOJIOKeHHH «CTpaTeruu pa3BUTHSA BocmuTaHusA B Poccmiickoit demeparuu Ha nepuon a0 2025 roga» (Pacmopsokenne IIpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOIXO0/IOB K Pa3pabOTKe MPOTpamMMbl MO0 XHMHUH, K OMPEIEIICHUIO OOIIel CTpaTernu OO0y4YeHWs, BOCIHTAHUS W PA3BUTHS OOYYarOIIHXCS
cpenctBamMu ydeOHoro mpeamera «Xummsp» st 10—11 xiraccoB Ha 0a30BOM YpOBHE COCTaBWIIM KOHIENTyaidbHble monokeHus OI'OC COO o
B3aUMOO0OYCIIOBJICHHOCTH LICJIECH, COepKaHusl, Pe3yIbTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHME, IOJIydaeMoOe BBITYCKHHUKaMH 0011e00pa3oBaTeIbHON OpraHu3aiuy, sBISIETCS HEOTHEMIIEMOM YacThl0 HX
obpazoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIONIMM 3TAallOM pealM3alii Ha COOTBETCTBYIONIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX LIEHHOCTEH, MPHUCYIIUX
LEJIOCTHOW CHCTEME XUMHYECKOro 00pa3oBaHWsl. DTH LEHHOCTH KAacaroTCs IMO3HAHUS 3aKOHOB NPHUPOJBI, (OPMHPOBAHHMS MHPOBO33PEHHS M 0OmIeh
KYJIBTYPBI YEIOBEKa, a TAK)Ke SKOJIOTMYECKH 000CHOBAHHOT'O OTHOIIICHHUSI K CBOEMY 3JI0POBBIO M IIPUPOAHOM cpefie. Peannsyercss xumuaeckoe 00pa3zoBaHue
o0yyaromuxcsi Ha ypoBHE CpeJHEro o0IIero oopa3oBaHus CpeiCTBAaMH yueOHOTOo mpeaMeTa « XUMHUs», CoJepKaHue H MMOCTPOCHUE KOTOPOT'O ONPEesICHBI B
nporpaMMe 1Mo XUMHH € YYETOM crienn(UKU HAyKH XUMHUH, €€ 3HAUYeHHs B [TO3HAHUM MPHUPOJBI M B MaTepPHaIbHOM KU3HU OOIIECTBa, a TAKKE C YIETOM
00X 1eNIed ¥ IPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CpeJIHEro o0Iero oopasoBanus B Poccuiickoit deneparuu.

XuMUsI KaK 2JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK WUTPaeT OCOOYIO POJIb B COBPEMEHHOHN IMBHIM3AINH, B CO3/IaHUM HOBOW 0a3bl MaTepUalbHON
KynbTypbl. OHa BHOCHT CBOH BKJIaJ] B ()OPMHPOBAHHE PAIMOHAIBHOTO HAYYHOTO MBIIIICHUS, B CO3JaHUE IIEIIOCTHOTO TPEACTaBICHHS 00 OKpYyKaroieM
MHUpEe KaKk O €IWHCTBE MPUPOJBI M YelloBeKa, KOTopoe (GopMupyeTcss B XMMUHM Ha OCHOBE MOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPYXKAMOIIET0 MHUpa,
OCO3HaHUA B3aUMOCBA3U MEKAY CTPOCHUEM BEUICCTB, NX CBOMCTBaMH M BO3MOKHBIMH OGHaCTHMH IIPUMCHCHUA.

Tecno B3aHMOZ[eI71CTBy5I C ApYTUMHU €CTCCTBECHHBIMU HAYKaMM, XUMHA CTajia HEOTHhEMJIEMOM YacCThIO MI/IpOBOI>'I KYJIbTYPBbI, HCO6XOZ[I/IMBIM YCII0BUEM
YCHOCUIHOr0 Tpyda M KU3HU KAXKIO0ro 4JICHa OGIIICCTBa. COBpeMeHHaH XUMUA KaK HayKa CO3uaaTClibHasd, KaK HayKa BBICOKUX TEXHOJIOTHI HarpaBJICHa Ha
pelieHre rio0aibHbIX MPOOJIeM YCTOHYHMBOTO Pa3BUTHS YEJIOBEYSCTBA — CHIPHEBOM, SHEPIreTHUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH M OXPaHbI
3I0POBBSI.

B cooTBeTcTBMM € OOIIMMH LEASMH W MPUHIMIIAMUA CpeAHero oOriero oOpa3oBaHus cojepxanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIN
YPOBEHb H3YYEHHs) OPHEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOIIEKYJIHTYPHYIO MOJTrOTOBKY OOYYaroOIMXCsl, HEOOXOAMMYI) WM IS BBIPAOOTKH
MHUPOBO33PEHUECKIX OPHUEHTHUPOB, YCIICIIHOTO BKJIIOYEHHS] B KHM3Hb COIIMYyMa, IMPOJOJDKCHHS O00pa3oBaHMs B Pa3IMYHBIX 00JACTSAX, HE CBS3aHHBIX
HEINOCPEICTBEHHO C XUMUEH.



CocTaBisIIOIUMH TpeAMeTa «XUMUs» SBISIIOTCS 0a3oBble Kypchl — «Opranudeckass Xumusi» u «OO0mas u HeopraHudeckas XHMHUSD», OCHOBHBIM
KOMITOHEHTOM COJAEP)KaHHUs KOTOPBIX SIBISIOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa 3HaHUH MO HEOPraHMYECKOH XMMUU (C BKIIOYCHHWEM 3HAHUH W3 oOmiei
XUMHHW) U OpraHndeckoil xumun. @opMHUpOBaHHE JAaHHOW CHCTEMbI 3HAHWW MPU W3YyYCHHHU IMpeaMera oOecredrBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCETO
MHOT000pa3usl BEeIECTB HAa OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUI XMHUH.

CrpykTypa coaep:kanusi KypcoB — «Opranndeckas Xumusi» 1 «O01as 1 HeopraHuueckasi XUMus»» c(hOpMHUPOBaHa B IPOrpaMMe 10 XUMHUH Ha OCHOBE
CHUCTEMHOTO TOAXOJa K H3YYEHHIO Y4eOHOTO MaTepuana u o0OycJOBJICHA HCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHWH Ha ONpEACIEHHBIX
TEOPETUYECKUX YpOBHsX. Tak, B Kypce OpraHMYeCKOH XMMHHW BEIECTBA PAacCMATPUBAIOTCS HAa YPOBHE KJIACCHYECKOH TEOPHH CTPOSHHSI OPraHUYECKHX
COCI[I/IHCHI/Iﬁ, a TaK)XKC Ha YPOBHE CTCPCOXUMHUYCCKUX U IJICKTPOHHBIX HpCI[CTaBHCHI/Iﬁ O CTPpOCHHHU BCHICCTB. CBC[ICHI/ISI 06 HN3y4acMbIX B KypC€ BCUICCTBAX
JaroTCsad B pPa3BUTUM — OT YIUVICBOAOPOAOB O CJIOKHBIX 6I/IOJIOFI/I‘-ICCKI/I AKTUBHBIX COGI[HHCHHﬁ. B Kypce OpFaHH‘-ICCKOﬁ XUMUHU TI0JIYyYarOT Pa3sBUTUC
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHUs MEpBOHAYAIBHBIC TPEACTABICHUSI 0 XUMHYECKOH CBS3H, KIaCCH(PUKAMOHHBIX MPU3HAKAX
B€IICCTB, 3aBUCUMOCTHU CBOICTB BCIIECTB OT UX CTPOCHHA, O XUMHUYECKOMN pcaKkuunu.

[Tox HOBBIM yIJIOM 3peHUs B TpenMere «XUMHsD» 0a30BOTO ypOBHS PacCMaTpUBAETCS M3YYEHHBIM Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHMS
TEOPEeTHYECKUI MaTeprasl ¥ (aKTOJOTUUECKHE CBEJCHHUS O BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHu4decKast
XUMUSD» OOYYaIOIIUMCSl IMPEAOCTaBIISETCS BO3MOYKHOCTH OCO3HATh 3HAYCHHE IIEPUOJMYECKOrO 3aKOHAa C OOIICTEOPETHYECKHX M METOHOJIOTHYECKHX
TIO3UIIHIA, TITy0Ke MTOHITh HCTOPUIECKOE H3MEHEeHNE (PYHKIUI 3TOTO 3aKOHA — OT 00O0O0IIA0MIEH 10 OOBSCHSIONIEH 1 TPOTHOZUPYIOIIEH.

Enunas cuctema 3HaHMH O Ba)KHEWIIMX BEIECTBAX, MX COCTaBE, CTPOCHHUH, CBOMCTBAX M NMPUMEHEHHH, a TAaKXKe O XMMHUYECKHX PEaKIHIX, X
CYIIHOCTH M 3aKOHOMEPHOCTSIX HPOTEKaHUs JomoiHsercs B Kypcax 10 m 11 KiaccoB ayIeMEHTaMH COJCpIKaHMS, MMEIOIIMMHU KYJIBTYPOJOTHYECKUH U
NPUKJIAIHON XapakTep. JTH 3HAHHS CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBS3M XHMHHU C JAPYTMMH HayKaMH, PacKpbIBAIOT €€ poiib B MO3HABATENLHOW U
NPaKTHYECKOU JIEITEIbHOCTH YeIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHS K MPOLECCY TBOPYECTBA B 0OJIACTH TEOPHU U MPAKTHYECKUX TPHIOKESHUI
XMMUH, TOMOTAIOT BBIITYCKHHKY OPHEHTHUPOBATHCS B OOLIECTBEHHO U JMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUECKH OCMBICIIHBATh
UH(OOpPMALIMIO ¥ NPUMEHATh €€ Ul MOMNOJHEHUS 3HAHWH, PEHICHUs HHTEUICKTYyalbHBIX M SKCIHEPHMEHTAIBHBIX HMCCIIEI0BATENLCKUX 3a1ad. B memom
coziepykaHue y4eOHOro mnpeaMeTa «XuMUs» JaHHOTO YPOBHS M3YYEHHs OPUEHTHPOBAHO Ha (POPMHUPOBAHHE Yy OOYYAIOIIMXCS MHUPOBO33PEHYECKOW OCHOBBI
JU1st ToHUMaHus pritocodckux uael, TaKUX Kak: MaTepraIbHOE €AMHCTBO HEOPTAaHWYECKOTO U OPTaHMYECKOTO MHUpa, 00YCIOBIEHHOCTh CBOICTB BEIIECTB
X COCTAaBOM M CTPOSHHMEM, II03HABAEMOCTh IPUPOJHBIX SBICHUH IyTEM SKCIIEPUMEHTa M DEIICHHS MPOTHBOPEYHH MEXIYy HOBBIMH (akTamMu W
TEOPETUYECKUMH TPEANOChIIKAMH, OCO3HAHUE DPOJIM XUMHHM B PEIICHHM SKOJOTMYECKHX NpoOJieM, a Takke NpodsieM cOepeXeHHs] SHEpreTHYecKUuX
PECypCOB, CBIPbS, CO3AaHUS HOBBIX TEXHOJIOTUH M MaTepHaioB.

B mnane pemreHus 3amad BOCIUTAHUS, Pa3sBUTUS M COLMANM3ALUHM OOYdYalOMIMXCs MPUHSATHIE MPOrpaMMON MO XMMHH IMOJIXOABI K ONpEAETICHUI0
COIepKaHUSI M TOCTPOCHUS MpeaMeTa MpeaycMaTpuBarOT (HOPMHUPOBAHME YHHBEPCAIBbHBIX YYEOHBIX HEHCTBHH, MMEIOIIMX 0a30BOe 3HAUYEHHE ISt
PasIMYHBIX BHJOB JEATEILHOCTH: pELIeHHs NpoliieM, IOWCKa, aHaiu3a M 00paboTku HHGOpMAlMU, HEOOXOAWMBIX Ui NPHUOOPETEHHUS ONbITa
NPaKTUYECKOW U UCCIIEA0BATEIbCKOM IESITEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUH XUMHH.



B mpaktuke mpemnogaBaHusi XMMHM Kak Ha YpPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUs, TaK W Ha YPOBHE CpeaHero olmiero oOpa3oBaHUs, NpPH
ONpeACNCHIH COMEP)KATENbHON XapaKTepUCTUKH LeNed H3ydeHUs MpeIMeTa HalpaBiIeHUEM MEepPBOCTENIEHHON 3HAUMMOCTH TPAJULIMOHHO IPHU3HAETCS
(dopMHpOBaHNE OCHOB XHMHUYECKOW HAyKH KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, NMPAKTUYECKOW JIESATENbHOCTH YelIOBeKa M Kak OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJabTyphl. C METOIMYECKOH TOUKM 3pEHHMA TaKOW MOAXOA K ONPEAENICHUIO LeJell M3ydeHHUs IMpenMeTa SBISETCS BIIOJHE
ONpaBJaHHbBIM.

CornacHO JaHHOU TOYKE 3pEHMsI TIIaBHBIMH [EISIMI U3Y9IeHUS TipeaMeTa « XuMuss» Ha 6azoBoM yposae (10 —11 i1.) sBsIOTCS:

e (QopMupoBaHHE CHCTEMbl XMMUYECKHUX 3HAaHUHM KaK Ba)KHEHINEH COCTaBIAIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOM JIexKaT
KITFOYEeBBbIE TOHATHS, (DyHIaMEHTAIbHBIE 3aKOHBI M TEOPHUH XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHWE W TOHWMAaHHE CYITHOCTH OCTYITHBIX
00001IeHIIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPHEH WX Pa3BUTHS U CTAHOBJICHHS,

e (QopMupoBaHHE W pPa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHMS BEIIECTB M XMMUYECKUX PEaKIUi, HEOOXOIUMBIX JUIs MPUOOpETeHUS
YMEHHMI OpUEHTHPOBATHCA B MUPE BELIECTB U XUMUYECKUX SBICHUH, IMEIOIINX MECTO B IPUPO/JIE, B IPAKTHUECKOHN U MOBCETHEBHON )KU3HH;

® Da3BUTHE YMEHHH WU CIIOCOOOB JESATENHFHOCTH, CBSI3aHHBIX C HAONIONEHNEM M OOBSICHEHHEM XHMUYECKOTO HKCIEPUMEHTA, COO0JICHHEM ITPaBIIT
Oe3omacHOro oOpalieHus ¢ BEIeCTBaAMHU.

Hapsiny ¢ atuM, copep:kareibHas XapakTepUCTHKa Lielei U 3ajad M3ydeHHs MpeaMeTa B IMporpaMMme Mo XMMHUHU YTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBHM C HOBBIMHU IIPHOPUTETAMH B CHUCTEME cpeqHero oOmiero obpasoBanus. CerofHs B NpeNofaBaHUM XMMUU B OOJNBILIEH CTENEHH OTHAETCS
NPEOYTEeHHE PAKTHIECKON KOMIIOHEHTE CoJiepKaHusl 00yUueHHs, OpUEHTHPOBAHHOM Ha MOJTrOTOBKY BBITYCKHHKA 00IE00pa30BaTeIbHON OpraHu3alii,
BJIAJICIOIIETO He HAOOpOM 3HaHUH, a (YHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHUSIMH aKTHBHOTO MOJTyYSHHsI 3HAHUW U IPUMEHEHUSI UX B
peasIbHOM KU3HU IS pEIIeHUs PaKTUYECKUX 3a/ad.

B cBs13u ¢ 3TUM TIpH M3yUeHHUH TpeaAMeTa « XUMUS» JTOMUHUPYIOIee 3HaYeHHE TPUOOPETAIOT TaKue LeNH 1 3a]1auH, KaK:

ajanTanys oOydyaroluXcsi K YCJIOBHSIM JIMHAMUYHO DPa3BHBAIONIErOCs MHUpa, (OPMHPOBAHME HHTEIUIEKTYalbHO DPa3BUTOW JMYHOCTH, FOTOBOH K
caM000pa30BaHMI0, COTPYJHHYECTBY, CAMOCTOSATEIBHOMY TPUHSATHIO TPAMOTHBIX PEIIeHHH B KOHKPETHBIX JKM3HEHHBIX CHUTYallUiX, CBA3AHHBIX C
BEIIECTBAMHU U UX MPUMEHEHHUEM;

¢dopMmupoBaHNe y 00ydaroImuXcsi KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEpPCAIBHOE 3HAYCHUE JJIsI Pa3iMYHBIX BUJIOB
JIeSITeIIbHOCTU: pEIICHUsI MPoOJieM, MOWCKA, aHaM3a M o0paboTku WHPOpPMAIUH, HEOOXOJMMBIX JJISI MPHOOPETEHUS] ONbITA JESTEINBHOCTH, KOTOpas
3aHMMAaEeT BaKHOE MECTO B NIO3HAHWW XWMHH, a TAKXKE /U OLIEHKH C MO3UIMH IKOJIOTHIECKON O€30MacHOCTH XapaKTepa BIWSHUS BEIIECTB U XUMUYECKUX
MIPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPELyY;

pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, WHTEIUIEKTYAIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH OOydalomuXCs: CIIOCOOHOCTH CaMOCTOSATENBHO
npruoOpeTaTh HOBbIE 3HAHUS 110 XHMHUHU B COOTBETCTBHH C JKU3HEHHBIMH MTOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHbIC HH()OPMAIIMOHHBIE TEXHOJIOTHH IS
MIOWCKA ¥ aHaJI3a y4eOHOU U HayYHO-TIOMYJIIPHON HH(POPMALIMU XMMUYECKOTO COCPKAHUS;

¢dbopMHUpOBaHHE W Pa3BUTHE y OOYHYAIOMIMXCS ACCOLMATUBHOIO M JIOTMYECKOTO MBIIUICHUS, HAOII0AaTeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpbIe 0COOEHHO HEOOXOANMBI, B YACTHOCTH, IIPH IUIAHUPOBAHUH U POBEICHUN XUMHYECKOTO SKCIIEPUMEHTA,



BOCIIMTAHUE Y OOYyYarONMXCsl YOSKJIEHHOCTH B T'yMaHUCTHYECKOM HAIPaBJIICHHOCTH XWMUU, €€ BRXHOH POJIM B PEIICHUU TJIOOAIBHBIX TPOOIEM
PaIMOHANBHOTO TPUPOAOIOIL30BaHYSI, MOMOJIHCHUS YHEPIeTUYCCKUX PECYpPCOB M COXPAHECHUS IMPHPOJHOTO PABHOBECHUsS, OCO3HAHHS HEOOXOTUMOCTH
OCepeKHOTO OTHOIIECHUS K TPUPOJIE M CBOEMY 3JI0OPOBBIO, a TaK:Ke NMPUOOPETCHHUS OIBITa MCIIOJIL30BaHUS TOJTYUYCHHBIX 3HAHWUHU JJIS TIPUHSATHS TPAMOTHBIX
pCIICHUH B CUTYaIlUsX, CBSI3aHHBIX C XHMUYCCKUMHU SIBIICHUSMH.

B y4ebHOM mutaHe cpemHero oOriero oOpa3oBaHUs NpeaMeT «XHMHUs» 0a30BOrO YPOBHSI BXOJIUT B COCTAaB MPEAMETHON 00iacTH «EcTecTBEHHO-
HAy4YHBIC TIPEIMETHI.

OO011ee YKUCII0 YacoB, OTBEACHHBIX I M3YUCHUS XUMHH, Ha 0a30BOM YPOBHE CpeliHero olIiero oopasoBanus, cocraisier 136 yacos: B 10 kiacce —
68 JacoB (2 yaca B Hezien0), B 11 kinacce — 68 yacos (2 yaca B HENEIIO).

COJEPKAHUE OBYYEHUS
10 KJIACC

OPTAHUYECKAS XUMUSA

TeopeTuyeckue 0OCHOBbI OPraHUYeCKOl XMMHHU

[IpeameT opraHuyeckod XUMHUHU: €€ BO3HMKHOBEHHE, PA3BUTUE U 3HAUYECHHE B IOJYUYECHUU HOBBIX BEIIECTB M MaTepuajoB. Teopus CTpoeHus
opranmueckux coenuHeHnid A. M. ByrtnepoBa, €€ ocHoBHbIe monoxeHHUS. CTPYKTypHBIE (OPMYIBl OPraHMYECKUX BEIIECTB. | OMOIIOTHS, MU30MEpHs.
XuMHuuecKas CBA3b B OPraHUYECKUX COCTUHEHUAX — OAMHAPHBIE U KPATHBIE CBSI3H.

[Ipencrarnenne o kiaccuduKalu OpraHMYECKUX BenlecTB. HOMEHKIATypa OpraHMYECKHUX COCJIMHEHUM (CHUCTeMaTHdecKas) W TPUBHAJIBHBIC
Ha3BaHUS BAXHEHIINX MPEICTaBUTEIICH KJIACCOB OPTaHUIECKUX BEIICCTB.

DKCIepUMEHTAIbHBIE METOIbI M3YUYCHHS BEIIECTB U MX MPEBPAIlEHUI: 03HAKOMIICHUE ¢ 00pa3liaMK OPraHMYECKUX BEIICCTB U MaTepHajaMH Ha MX
OCHOBE, MOJCIUPOBAHUE MOJICKYJI OPraHMYECKUX BEIIECTB, HAOJIOJICHUE W OINMCAHUE JEMOHCTPAIMOHHBIX OIBITOB MO MPEBPALICHUI0 OPraHUYEeCKUX
BEIIECTB IIPH HarpeBaHuM (IU1aBlieHNe, O0YTIMBaHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUN psifA. MeTaH U 3TaH — MPOCTEHUITNE TIPEICTABUTEIN AJIKAHOB: (PM3UUECKUE W XMMHUIECKUE CBOMCTBA
(peaxruu 3aMeIeHUs U TOPECHISI ), HAaXOXKICHHUE B TIPUPOJIS, TIOTyUeHNUE U IPUMECHECHHE.

AJIKEHBI: COCTaB M CTPOCHHE, T'OMOJIOTHYECKHMH Psii. DTUIEH W MNPOMNHICH — MPOCTEHIINE MPEACTABUTENIN AJKCHOB: (QU3NYCCKUE M XUMHUYECKUE
CBOMCTBA (PEaKIINU THAPUPOBAHUS, TAIOTCHUPOBAHUS, TUAPATAIINN, OKUCIICHIS U ITOJMMEPHU3AITIH ), TTOIYICHUE U TPUMEHEHHE.

Anxanuensl: OyrtamueH-1,3 u MetwiOyraaueH-1,3: CcTpoeHue, BaKHEHIIME XMMHYECKHE CBoWcTBa (peakius mnoaumepusanuun). [lomydenue
CHHTETHIECKOTO KaydyKa U PE3UHBI.



AJNKVHBI: COCTaB U OCOOCHHOCTH CTPOCHMS, TOMOJIOTMYECCKHM psiA. AUCSTHIECH — MPOCTCHINUN NpEACTaBUTENIb AJKWHOB: COCTaB, CTPOCHHE,
(u3MYECKUE U XMMUYCCKUE CBOMCTBA (PEaKIMK THIPUPOBAHHUS, TaJIOTCHUPOBAHUS, TUPATAIIUH, TOPCHHUS), TIOJIYICHUE U TPUMEHCHUE.

Apenbl. ben3son: cocras, cTpoeHue, PU3NYECKUE U XUMUYECKHE CBOMCTBA (peaklvu TaJOreHUPOBAHUS U HUTPOBAHMUS), MOTYUCHUE U MPUMCHEHHE,
Tonyon: cocmas, cmpoenue, usuyeckue u XUMu4eckue ceoucmed (peakyuu 2ai0eeHUpoOBaHUss U HUMPOBAHUS), NOLyYeHUe U npumeHerue. TOKCUIHOCTD
apeHoB. ['eHeTHYECKas CBSA3b MEKY YIIIEBOJOPOAAMHU, IPUHAIICKAIIUMHE K Pa3IMYHBIM KJIaCCaM.

[TpupoHbIC HCTOYHHUKH YTIEBOIOPOOB. [IpupoaHkIii ra3 u nonyTHbie HedTsaHbIe ra3bl. HedTh u €€ mpoucxoxaenue. CriocoObl nepepaboTku HedTH:
MEPeroHKa, KPeKUHI (TEPMHUYECKHH, KaTaauTHYecKui), mupoiu3. [IpomykTsl mepepaboTku He(TH, UX NPUMEHEHHE B IMPOMBINIJICHHOCTH W B OBITY.
KaMmeHHBI# yroib U IPOAYKTHI €ro nepepadoTKH.

DKCIepUMEHTAIbHBIE METObI U3yUSHHs BEIICCTB M UX MPEBpaAIlCHUI: 03HAKOMJICHHE ¢ o0pa3lamMu IUIacTMacC, KayuyKOB M PE3HMHBI, KOJIICKIIUH
«Hedtb» 1 «Yrosib», MOAETUPOBAHUE MOJICKYJI YIJIICBOJOPOJOB M TaJIOTCHONPOU3BOIHBIX, NMPOBEICHUE MPAKTUYCCKON pa0OThI: MOJyYEHHE STHUIICHA U
U3Y4EHHUE €TI0 CBOMCTB.

Pacuérnnie 3amaun.

Brruricnenust mo ypaBHEHHIO XUMHYECKOH peakmuu (Macchl, 00béMa, KOMMYECTBA MCXOMHOTO BEIIECTBA WM MPOAYKTA PEAKIMH 10 H3BECTHBIM
Macce, 00bEMY, KOIMYECTBY OAHOTO M3 UCXOMHBIX BEIIECTB MIIA POIYKTOB PEAKITUH).

Kuciopoacoaep:kamue oprannyecKue coeTuHEHUs

[IpenenpHbIE OAHOATOMHBIE CHUPTHL. METaHON W ITAHON: CTpOeHHE, (PM3NYECKHEe W XUMHYECKHE CBOWMCTBA (pEaklWU C aKTHBHBIMH METaJllIaMHU,
TaJIOT€HOBOIOPOIaMU, TOPEHHE), TPUMEHEeHNE. BoiopoiHbIe CBSA3M MEX Ty MOJIEKYJIaMU CIHPTOB. JlelicTBHe MeTaHOoIIa ¥ 3TaHOJIa Ha OPTaHU3M YelIOBEeKa.

MHoroaromMHbple CIHPTHL. OTHISHTINKOIb W TIHIEPHH: CTpOeHHE, (U3NYeCKHe W XMMHYECKHE CBOWCTBA (B3aMMOJEWCTBHE CO IIEIOYHBIMHU
MeTallJIaM¥, Ka4eCTBeHHAs peaKIys Ha MHOTOATOMHBIC CIIUPTHI). [leiicTBre Ha opraHu3M denoBeka. [[puMeHeHue riumeprHa U 3TUIICHTIIAKOJSL.

®DeHoIl: CTpOeHHE MOJIEKYJIBL, GPU3NUECKHE U XUMHYEeCKHEe CBOMCTBA. TokcMuHOCTh (heHOna. [Ipumenenue gpenona.

Anpneruapl 1 kemonvl. PopManbaeruy, alueTajabIerua: CTpoeHne, GU3ndeckue U XMMUYEeCKUe CBOMCTBA (peaky OKHUCICHHS UM BOCCTAHOBJICHUS,
Ka4eCTBEHHbIE PEAKLIMH ), TIOJyYCHNUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KUCIOTHL. MypaBbrHas U YKCYCHAast KUCIIOTBI: CTPOCHHUE, (pu3nyeckne 1 XUMHYECKUe CBOICTBa (CBOICTBa,
olmue A Kjacca KHUCIOT, peakuus 3Tepuduranuu), moiydeHue M npumeneHne. CTeapuHOBas M OJIEMHOBAs KHUCIOTHI KaK HPEACTABUTENIN BBICIINX
KapOOHOBBIX KHUCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe AEHCTBHE.

Crnoxsble 3(upbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['mapomus cnoxsbix 3¢upoB. Kupbl. ['maponus xupos. [lpuMeHeHue XupoOB.
buonoruueckas posb KHUpPOB.

VYrieBoabl: coctaB, Kiaccu(uKanys yrieBoxoB (MOHO-, IU- M mojucaxapuiasl). [oko3a — mpocTemmii MOHOCaxapu: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (pu3ndeckne U XUMHYECKHE CBOWCTBa (B3ammopelcTBue ¢ ruapokcuaoMm menu(ll), oxucnenne amMmuadyHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OPOXKECHUE TIIIOKO3bI), HAXOKICHUE B IPUPOAE, TPUMEHEHHE, OHonornyeckas poib. @orocunres. Opykros3a Kak H30Mep TIIIOKO3BI.



Kpaxman u 11e/miroi03a Kak npupoaHbie noauMepsl. CTpoeHue KpaxMaiia v IeJuTio103bl. Du3nueckrue 1 XMMUYECKUEe CBOMCTBA KpaxMaia (THIPOJIH3,
KaueCTBCHHAS PEAKIIHSI C UOJIOM).

DKCIepUMEHTATIbHBIE METO/IBI M3yUCHUsI BEIIECTB ¥ UX MPEBPAILCHUI: MPOBEICHIE, HAOIIOICHUE U OIMCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: TOPEHUE
CITUPTOB, KAUECCTBCHHBIC PEAKIIUU OJHOATOMHBIX CITUPTOB (OKHCIIeHHE dTaHona okcuaoM meau(1l)), MHOroaTOMHBIX CITUPTOB (B3aMMO/ICHCTBUE TITHIICPHHA C
ruapokcunom Mmenu(Il)), anpnerunoB (OKHUCICHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpokcumom memu(Il), B3aumMopelicTBue Kpaxmala C
MOJIOM), TIPOBE/ICHUE TIPAKTUICCKON pabOThI: CBOMCTBA PacTBOPa YKCYCHOUM KHCIIOTHI.

PacuéTtHpie 3agaun.

Bbruucnenus mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA MCXOIHOTO BEIIECTBA WIIM MPOJYKTa PEAKIUH MO0 HW3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB HIIM POJTYKTOB PEAKIUH ).

A3zoTcoepiKalue OpraHnuecKue COeTMHECHHUS.

AMUHOKHUCIIOTBI KaKk aM(OTEepHbIC OpPraHUYeCKHe COeAMHCHUsA. DU3NYECKHEe M XMMHYSCKHE CBOMCTBA aMHHOKUCIOT (Ha MpHMEpe TIIMIUHA).
buonorumdyeckoe 3HaueHNEe aMUHOKUCIIOT. [lenTrap!.

benku kak mpupoHBIE BRICOKOMOIIEKYIIIPHBIE COeAMHEHNs. [lepBruyHas, BTOpUYHAS U TPETHUYHAS CTPYKTypa OeNKOB. XMMHYECKHE CBOMCTBA OEIKOB!
TUAPOIU3, IEHATYpalHs, KaYeCTBEHHBIC PEAKIINH Ha OSIKH.

DKCTepUMeHTaIbHBIE METOBI U3YYCHHUS BEUIECTB U MX MPEBPAICHNN: HAOIOEHIE W OMTUCAHNEe IEMOHCTPAIMOHHBIX OIBITOB: JICHATYparust OEJIKOB
MIPH HATPEBAaHUH, [BETHBIE PEAKIIUU OEIIKOB.

BricokoMouieKy IsIpHbIE COeUHEHUS

OCHOBHbIE MOHATHUS XUMHUHU BBICOKOMOJEKYJSPHBIX COCIUHEHUN: MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIECHb IMOIUMEpPU3ALUH, CPEOHSS
MoJieKyJisipHast Macca. OCHOBHbBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — MOJIUMEPU3aLUs U OJTUKOHACHCAIHS.

OKCTepUMEHTabHBIE METOABl M3y4YeHUs] BEIIECTB M WX TMPEBPANICHUA: O3HAKOMIIEHHWE ¢ 00pa3lamMH TMPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJIacTMacc, Kay4yKoB.

MexmpeAMETHBIE CBSI3H.

Peanm3zamus MeXIpeIMETHBIX CBsI3€i NMpW W3ydeHWH OpraHnveckod xumuu B 10 Kiacce OCYIECTBIISIETCS 4Yepe3 HUCIOJB30BaHUE KaK OOIINX
€CTECTBEHHO-HAYYHBIX OHATHUNA, TAK U MOHATHUH, SBISIOIINXCA CUCTEMHBIMU 7151 OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mue ecTecTBeHHO-HAYYHBIC TOHSTHS: SBIICHHE, HAyYHBIA (DAaKT, THIOTE3a, 3aKOH, TEOPHUS, aHAIN3, CHHTE3, KIACCHU(PHUKAIV, MEePHOJUIHOCTD,
HaOII0ICHIE, U3MEPEHNUE, SKCIIEPUMEHT, MOJICITUPOBAHHE.

®dusuka: MaTepus, SHESPTUs, Macca, aToM, SIEKTPOH, MOJIEKYJIa, JHEPTeTUICCKUI YPOBEHb, BEIIECTBO, TEIO, 00bEM, arperaTHOE COCTOSIHHE BEIIECTBA,
(hu3MYEeCKUe BETUYUHBI U €IUHUIBI UX U3MEPCHHSL.

buonorus: knetka, opranusm, orocepa, 0OMEH BEIIeCTB B OpraHu3Me, (POTOCHUHTE3, OMOJIOTHYECKH aKTUBHBIE BellecTBa (O€NKH, YTIIEeBOIbI, XKUPBI,
(bepMeHTHI).

I'eorpacdusi: MUHEpaJIbl, TOPHBIC MOPOJIbI, TOJIE3HBIC HCKOIIAEMbIE, TOTLTUBO, PECYPCHI.



TexHomorus: MUIIEBLIC TPOAYKTHI, OCHOBBI PAlIUOHAJILHOI'O IMMUTAHM, MOIOIIUC CPEACTBA, JICKAPCTBCHHBIC 1 KOCMCTUYCCKUC MIPETIapaThl, MaTCPpUAJIbI
N3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XMMUH

XUMUYECKHIA d5ieMeHT. AToM. SIpo aroma, H30TOIBI. DICKTPOHHAS 000JI0YKa. DHEPTETUIESCKUE YPOBHH, TIOyPOBHH. ATOMHBIC OpOHTAIIH, S-, P-, d-
aneMeHThl. OCOOEHHOCTH paclpelesieHHs JIEKTPOHOB IO OpOMTalsIM B aToMax 3JEMEHTOB MEPBBIX YETBHIPEX MEPHONOB. DIEKTPOHHAs KOHQUIypaLus
aTOMOB.

Ilepunonnueckuid 3akoH u Ilepuoguueckas cucrtema xumudeckux 3aeMeHToB /. V1. MenneneeBa. CBsi3b NEPUOINYECKOTO 3akoHa U [lepuoanueckoin
cucteMbl xuMuueckux siemeHToB J[. Y. MeHaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XUMHUYECKHX
3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELICCTB I10 IPYNIaM U NepuogaM. 3HaueHHe NePHOANYECKOr0 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMUYECKas CBA3b. BUIpl XMMHU4eCKOM CBsI3M (KOBaJIEHTHAsl HEMOJSIPHAsl M NOJISIpHAsA, HOHHAS, MeTandeckas). MexaHu3mbl
00pa3oBaHMs KOBAJEHTHOM XUMHYECKOH CBA3M (OOMEHHBIM M OHOPHO-aKLENTOpHbIH). Bomoponnas cBsi3p. BaneHTHOCTb. DIEKTPOOTPHLATEIBHOCTS.
Crenens okuciaeHus. OHBI: KaTHOHBI U AHHOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. TUITBI KPUCTANIMYECKUX PEIETOK. 3aBUCUMOCTh
CBOWCTBA BEIIECTB OT TUIA KPUCTAUINIECKOHN PEIIETKH.

IlonsTre o gucepcHBIX cucTeMax. MIcTHHHBIE M KOJUTOMIHBIE pacTBOPHI. MaccoBas [0 BEIIECTBA B pacTBOPE.

KIIaCCI/I(i)I/IKaHI/ISI HCOPraHn4€CKux COCHHHCHHﬁ. HOMCHKHaTypa HCOPraHUYCCKUX BCHICCTB. I'eneTndyeckas CBS3b HCOPraHUYCCKUX BCHICCTB,
MIPUHAJUIEKAINX K Pa3IMYHBIM KIJIacCaM.

Xummueckast peakuusi. Knaccupukanus XUMUYECKUX peakiii B HEOPraHUYECKOW M OPraHUYecKOW XMMHUH. 3aKOH COXpPaHEHHUS MacChl BEIECTB,
3aKOH COXPaHCHU U IPEBPAIICHUA SHEPTUN ITPHU XUMUYCCKUX PEAKIUAX.

CKOpOCTh peakitnu, €€ 3aBUCUMOCTh OT pa3InIHbIX (pakTopoB. OOpaTUMbIe peakiuu. XUMHIeCKoe paBHOBecHe. DaKTOPHI, BIUSIONINE HA COCTOSTHHE
xumu4deckoro paBHoBecus. [Ipunuun Jle [laTense.

OnexTponutndeckas auccoruanus. CuiabHble U ciaaldble aneKTponauTsl. Cpea BOJHBIX PACTBOPOB BEIIECTB: KHUCTasl, HEHTpalbHAs, IIET0THAs.

OKHCANTETHFHO-BOCCTAHOBUTEBHBIE PEAKITUH.

9KCHepI/IMeHTaHBHBIe METOABI U3YUYCHUA BCUICCTB U UX HpeBpameHHﬁZ JACMOHCTpanusa Ta6HI/I]_I «Hepnom/meCKasl CHUCTEMA XUMHUNYCCKUX DJIICMECHTOB 21
W. MenneneeBay, u3ydeHue MoJeNell KPUCTANTMIECKUX PelETOK, HAOMIOIeHNE U OTIMCaHNe IEMOHCTPAIIMOHHBIX U JTa0OPAaTOPHBIX OMBITOB (Pa3sIodKEeHHE



MepOoKCHa BOJAOPOa B MPUCYTCTBUM KaTaau3aTopa, ONpeAeseHHe Cpeibl paCTBOPOB BELIECTB € MOMOIIBIO YHUBEPCATHHOIO HHANKATOPA, PEAKLIMH HOHHOTO
oOMeHa), MpoBeieHHe MPaKTHYeCKON paboThl «BiusHue pa3nudHbiX (HakTOpOB HA CKOPOCTh XUMHUYECKOH Peakuny.

PacuérHsble 3anaun.

Pacuérsl mo ypaBHEHUSM XUMHUYECKHX PEaKIMH, B TOM YHCIE TEPMOXUMHUYECKUE PACUYETHI, pacu€Thl C MCIOIb30BaHUEM IMOHIATHS «MaccoBas A0
BEIIECTBAY.

Heopranuyeckas xumus

Hemeramnel. [Tonoxxenrne HemerannoB B [lepuomuueckoii cucreme xumuueckux snementoB /. M. MenaeneeBa u 0cOOEHHOCTH CTPOCHUSI aTOMOB.
OusnuecKre CBOWCTBA HEMETAILIOB. AJUTOTPONHS HEMETAIUIOB (Ha MpUMeEpe KUCIIopoa, cephl, pocdopa u yriepoaa).

XHUMHYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETA/UIOB (TaJOreHOB, cephl, a30Ta, (ocdopa, yriaepoma W KPEeMHHs) U UX COCAUHEHHH (OKCHUJIOB,
KHCIJIOPOJCOAEPKAIINX KUCIOT, BOJOPOIHBIX COEAMHEHU).

[IpuMmeHeHNE BaXKHENIITMX HEMETAJUUIOB U X COSTMHEHUI.

Mertamnsl. [lonmoxxenne meramioB B Ilepuogmdaeckoit cucreme xummdeckux dnemenToB [l Y. MenneneeBa. OCOOEHHOCTH CTPOEHHS AIEKTPOHHBIX
oboodek aroMoB MeTayuioB. O01He Gr3mdecKkue cBOHCTBA MeTaToB. CIIaBBl METAIIOB. DIEKTPOXUMUIECKHNA PsIT HATPSKEHHIH METAIIIOB.

XHUMUYeCKHe CBOMCTBA BAKHEUIITUX METAIIOB (HATPHI, KaIuii, KaJabI[Hif, MAaTHUH, aTFOMUHHUN, IUHK, XPOM, JKEJI€30, MEJlb) ¥ UX COSIUHEHHIA.

O06mue ciocoOsI ToydeHus MeTauioB. [IpiMeneHre MeTamioB B OBITY U TEXHHUKE.

OKCIIepUMEHTAIbHBIE METOJbl W3YyYEHHS BEIIECTB M WX IPEBpAIleHUH: M3y4eHHE KOJUIEKUUMH «MeTayulbl M CIUIaBbl», 00pa3loB HEMETaJlIoB,
peLIeHNe PKCIIEPUMEHTAIbHBIX 3a1ay, HaOMI0ACHNE U ONMCAaHUE JEMOHCTPALMOHHBIX U J1a0OPaTOPHBIX ONBITOB (B3aUMOJIEHICTBUE THAPOKCHAA ATIOMUHUS C
pacTBOpaMH KUCJIOT U ILIeJI0YeH, KaUeCTBEHHBIC PEaKM1 Ha KATHOHBI METAIIJIOB).

Pacuérnble 3agaun.

Pacuérel Macchl BemecTBa Wi 00bEMa ra3oB IO W3BECTHOMY KOJHYECTBY BELIECTBA, MAacce WIM O0BEMY OJHOIO M3 YYACTBYIOLIMX B PEaKIHU
BEILIECTB, pac4€Thl Macchl (00bEMa, KOTMUECTBA BEILIECTBA) MPOAYKTOB PEAKLIMH, €CIIU OJHO U3 BEILIECTB UMEET IIPUMECH.

XuMus U )KM3Hb

Posib xumuu B 0O€CII€YeHUH 3KOJIOTHYECKON, SHEPreTUUeCKOW M MHUIIEBOM Oe30MacHOCTH, pa3BUTHHM MeIuUMHBL lloHSTHE 0 Hay4HBIX MeToJax
MIO3HAHUS BEIIECTB M XMMUUECKUX PEAKLIUH.

[IpencraBnenus 06 0OMMX HAYYHBIX NPUHLIUIIAX POMBILIIICHHOTO MOJYYEeHHUS BAXKHEHUIIINX BELIECTB.

YenoBek B MHpE BEUIECTB M MAaTEPUANIOB: BAKHEHIINME CTPOUTENIBHBIE MaTepHalbl, KOHCTPYKLIIMOHHBIE MaTepUalbl, KPackh, CTEKJIO, KEPAMHUKA,
MaTepHabl U JJIEKTPOHUKH, HAHOMAaTEePHAaJIbl, OpraHUYECKUE U MUHEPAIbHBIE YIOOPEHHS.

XuMHsI 1 30pOBbE UYENIOBEKA: MPaBUiIa UCIIOJIb30BaHMUS JIGKAPCTBEHHBIX IpenaparoB, MpaBuja 0e30MacHOr0 HMCIHOIb30BaHUS MIpenapaToB OBITOBON
XUMHH B MTOBCETHEBHOM HKHU3HMU.

MexnpeaMeTHbIE CBA3H.



Peanuzanus MexnpeaMeTHBIX CBs3ei MpU W3yYeHHH OOIIed M HeopraHndeckod xumum B 11 Kiacce OCylIecTBISETCS 4epe3 MCIOJIb30BaHUE Kak
OOMINX €CTECTBEHHO-HAYYHBIX MMOHITUH, TaK ¥ MOHATHH, SIBISIOMINXCA CUCTEMHBIMHU JAJIS1 OTAENBHBIX IPEJIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO0ure ecTecTBEHHO-HAYYHBIE OHSTHA: HayYHBIH (aKkT, TUIOTE3a, 3aKOH, TEOpHSsl, aHaJIH3, CUHTE3, KIacCH(UKaIUs, IEPHOANIHOCTE, HAOMIOJeHNE,
3KCIIEPUMEHT, MOAECINPOBAaHUE, U3MEPEHHE, IBJICHHE.

®uzuka: mMarepus, 3HEprus, Macca, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, M30TOI, PaAHMOAKTUBHOCTb, MOJIEKYNA, SHEPreTHUECKUH YpOBEHbD,
BEIIECTBO, TENO, 00BEM, arperaTHoOe COCTOSIHME BEIecTBa, (PU3NUEeCKHEe BETMUUHBI U €IWHUIIBI UX U3MEPEHHs, CKOPOCTb.

Buonorust: kneTka, opranusM, 3KocuctemMa, onochepa, Makpo- 1 MUKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BELICCTB B OpraHU3MeE.

['eorpadusi: MUHEpANbL, TOPHBIE TIOPOJIBL, TIOJIE3HBIE UCKOMIAEMbIE, TOTLUTUBO, PECYPCHI.

TexHonorus: XuUMu4eckas MPOMBIIUIEHHOCTh, METAJUTyprHsi, MPOU3BOACTBO CTPOUTENBHBIX MaTepHalIOB, CEIbCKOXO3SHCTBEHHOE MPOU3BOJCTBO,
MUIIEBasl MPOMBIIUICHHOCT, (apMameBTHUECKas MPOMBIIUICHHOCTh, IPOU3BOJICTBO KOCMETHUECKUX NpEenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepualoB, SJIEKTPOHHAs MPOMBIIIIJIEHHOCTh, HAHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHI A [TPOI'PAMMBI 110 XMW HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYYArOIIMMHUCS MPOTPaMM CpETHEro o0mero oOpa3oBaHusi (JIMUHOCTHBIM,
MeTanpeIMeTHBIM ¥ IpeMeTHbIM). HaydHo-MeToan4eckoll OCHOBOM sl pa3paOdOTKH IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS IPOrPaMM CPEIHEro OOIIero
00pa3oBaHMs SABISETCS CUCTEMHO-/IESTEITEHOCTHBIN TTOIXO/I.

B cooTBeTCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHS mpeaMera «XHMHUS» Ha YpOBHE
cpemHero oomero 00pa3oBaHus BBIICICHBI CICIYIOIINE COCTABIISIONINE:

OCO3HaHHE 00YYAIOUIMMUCS POCCHICKON IPaKIaHCKON HASHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CAMOOIIPE/ICIICHHIO;

HaJIMYHe MOTHUBAIIMHU K 00Y4YEHHIO;

IeJICHATIPABICHHOE pPa3BUTHE BHYTPEHHUX YOEXKICHUI JTMYHOCTH HAa OCHOBE KIFOUEBBIX IIEHHOCTEH M MCTOPHYECKUX Tpaauluii 0a30BOM HayKu
XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOY4YaIOLIMXCSI PYKOBOACTBOBATHCSI B CBOEH JESTENBHOCTH LIEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMH, NPUCYIIMMHU
LEJIOCTHON CHCTEME XUMHUYECKOro 00pa3oBaHus;

HaJIM4Me MPaBOCO3HAHUS SKOJIOTHUYECKOH KYIBTYpBl M CIOCOOHOCTH CTaBUTH 1IN M CTPOUTH KU3HEHHBIE TUIAHBI.

JIMyHOCTHBIE pe3yNbTaThl OCBOCHHS IpeaMeTa «XUMHS» JOCTUTAIOTCS B €JUHCTBE Y4EOHOW M BOCIUTATEIBHOM AESTEILHOCTH B COOTBETCTBUU C
TYMaHHCTHYECKUMH, COLMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH M HJAEATaMU POCCHMCKOTO TPaskAaHCKOTo OOIECTBA, MPHUHATHIMH B
oOmiecTBe HOPMaMH M TpaBUJIAMH MOBEIEHHs, CIIOCOOCTBYIOIIMMH MPOLIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JTHYHOCTH
o0yJaronmxcs.



JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS TpeaMeTa «XHMHUS» OTPAXKAT C(HOPMUPOBAHHOCThH OIBITA MO3HABATCIBHONW M MPAKTHUYSCKOW IESITEILHOCTH
00y4aromXxcs Mo PeaTn3alliy MPUHSITHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YaCTHU:

1) rpamIaHCcKOro BOCIUTAHMS:

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 0053aHHOCTEH, YBAXKCHUS K 3aKOHY U TIPAaBOTIOPSIIKY;

MIPEACTABICHUS O COLIMATBHBIX HOPMax U NPaBUIIAX MEKIUYHOCTHBIX OTHOIIICHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JCATEIHHOCTH MPH CO3JaHUU YUEOHBIX MTPOSKTOB, PEIICHUY YISOHBIX U TIO3HABATEIBHBIX 33124, BHITIOJTHCHUN
XUMHUYCCKUX SKCIICPUMCHTOB,

CIOCOOHOCTH IOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUSI, JTIOTUKY U apIyMEHTHI APYTHX MPH aHAJN3€ Pa3InHbIX BUJOB yU4eOHOU e TEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS !

HEHHOCTHOI'O OTHOIICHHA K HCTOPUICCKOMY U HAYUHOMY HACJICAUIO OTECYCCTBEHHOU XUMUH,

YBaXXCHUA K IPOLECCY TBOPUYCCTBA B O6J'IaCTI/I TCOPUHU U MNPAKTUYCCKOI'O NPHUMCHCHHA XHUMWUH, OCO3HAHUA TOr'0, YTO ANOCTUIKCHUA HAYKU €CTb
pe3ynbTaT [UTUTEIHHBIX HAOIIOJCHHIA, KPOITOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSTHHOTO TPY/a YYEHBIX U IPAKTUKOB;

WHTEpeca W TI03HABATENbHBIX MOTHMBOB B TONYYEHHH U IIOCIEAYIONMIEM aHain3e WHGPOpPMAIMH O TEepPEAOBBIX JOCTIKEHHSIX COBPEMEHHOMN
OTEYCCTBEHHON XUMHU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHS,

CIOCOOHOCTH OIIGHWBATh CUTYallWH, CBS3aHHBIE C XMMHUYECKHUMH SBICHUSIMH, ¥ MPUHUMATh OCO3HAHHBIE PEIICHUsS, OPUEHTHPYSICh Ha MOPajbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE TOBEJIEHHE M TIOCTYIKH CBOWX TOBApHIIEH C MO3WIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE TOCIEICTBUI
3THX TIOCTYIIKOB;

4) ¢popMHUpOBaHUS KYJIbTYPbI 310POBbSI:

MMOHUMaHUS [IEHHOCTEH 370pOBOTO U 0e30MacHOro odpas3a KU3HH, HEOOXOUMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DPM3UYECKOMY U
TICUXUYECKOMY 37I0POBEIO;

coOJIFOIeHrs TIpaBHII 0€30TIACHOTO OOpAIeHHs C BEIIECTBAMH B OBITY, TOBCETHEBHOW KU3HU U B TPYAOBOH JIEATEIBHOCTH;

MOHUMaHUsS [IEHHOCTU TPABWI WHAWBHUIYaTbHOTO M KOJUICKTUBHOTO OE30IMaCHOTO TOBEJCHUS B CHUTYAIlHSX, YTPOXKAIOIIMX 3J0POBBI0 M KU3HU
JIFOJIEH;

OCO3HAaHUS TIOCJIE/ICTBUI U HEMPHUSATHUS BPEIHBIX MPUBBIYEK (YHOTPEOICHHS AIKOTOJIsl, HAPKOTUKOB, KypEHHUS);

5) TpynoBoro BocnuTAHMSA:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEICKON NIEATEIBHOCTH, OOIIECTBEHHO IMOJIC3HOMW, TBOPYECKOW M JIPYTHX BHJAX
JIeSITEIbHOCTH;

YCTAaHOBKHY HA aKTHBHOE yJaCTHE B PEIICHUU MPAKTUICCKUX 3a7a9 COITMAIBHON HAIIPABIICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIb);



WHTEpeca K MPAKTUICCKOMY U3YYCHUIO TTPO(ECCH pa3IMyHOro pojia, B TOM YHCJIC Ha OCHOBE MPUMEHECHHUS MPEIMETHBIX 3HAHUH 110 XUMUWY;

YBaXKCHUS K TPYAY, JIOJSIM TPy/ia M Pe3ybTaTaM TPYAOBOU JeATSILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUAYAIBHOH TpaeKTopuu oOpa3zoBaHusl, Oymyiied mpodeccuu u peamu3aiuid COOCTBEHHBIX JKU3HEHHBIX
TUTAHOB C YYE€TOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB M MOTPEOHOCTEN 00IIeCTBa;

6) 3K0JI0rMYEeCKOr0 BOCIIMTAHUS:

JKOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIICHHUS K IPUPOJIC, KAK HCTOYHUKY CYIIECTBOBAHMSI XKU3HU Ha 3eMIIe;

IIOHUMaHUs FHO6aJIbHOFO XapakTepa 3KOJOIrMYCCKUX HpO6JICM, BJIUAHUA SKOHOMHUYCCKHUX IPONECCOB Ha COCTOAHUC HpHpOI[HOfI u COHI/IEUH:HOI\/'I
Cpe/IbL;

OCO3HAaHUA HGOGXOI[I/IMOCTI/I HUCITIOJIB30BAHUS I[OCTI/I)KCHI/Iﬁ XUMUH OJId PECIICHUA BOIIPOCOB PAalMOHAJIBHOTO IMPHUPOAOII0JIL30BAHUSA;

AKTUBHOTO HENPUSTHS AESHCTBUH, MPUHOCAIINX Bpe] OKPYKaIOIIeH MPUPOAHOM cpefie, YMEHHUS IPOTHO3UPOBATH HEOIATONPHUSITHBIC SKOJIOTHIECKUE
IMMOCJICACTBUA MMPEANTPUHNUMACMBIX HCﬁCTBHﬁ " IpeaoTBpallaTh Ux;

HAAYUS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHHS, SKOJIOTHUECKON KYIbTYpBI, OMBITA ACSITEIFHOCTH AIKOJOTHYECKONW HAMPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSI MU B TIO3HABATEIHHON, KOMMYHHUKATUBHOW M COLMATBHOMN MPAKTHKE, CIIOCOOHOCTH W YMEHHSI aKTUBHO MPOTHBOCTOSATH HIEOJIOTHU
xemoooun;

7) 1EeHHOCTH HAYYHOI'0 IO3HAHUSL:

c(hOopMHUPOBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH;

MMOHUMaHUs CTIeNN()UKA XMUMHW KaK HAYKH, OCO3HaHHs €€ poyid B (JOPMHUPOBAHHMH PANMOHAIHFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHHUU IIEIOCTHOTO
MIPEJICTaBICHUS 00 OKPYKAIOIIeM MHUPE KaK O €AMHCTBE MPUPOIBI U YeI0BEKa, B TIO3HAHWH MPUPOAHBIX 3aKOHOMEPHOCTEH U PEIIeHUH MPO0IIeM COXpaHEHUS
MIPUPOJTHOTO PABHOBECHS;

yOXKAEHHOCTH B 0CO00I 3HAYUMOCTH XUMHUU JISI COBPEMEHHOW ITUBMIIM3AINA: B €€ TYMAaHUCTHYECKOW HAIIPAaBIEHHOCTH M BaXKHOM POIIM B CO3/IaHHUU
HOBOHW 0a3bl MaTepUANTBHON KYJIbTYPHI, PEIICHUH TI00ANBHBIX TIPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOH, MUIIEBON U
HKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTHH METUIIMHBI, 00ECTICUeHUH YCIOBHHA YCHEITHOTO TPy/Aa M 3KOJOTHYECKA KOM(MOPTHOW JKM3HU KaXKJOTO YIIeHA
00111eCTBa;

€CTeCTBEHHO-HAyYHOW TPaMOTHOCTH: IIOHMMAaHHWS CYIIHOCTH METOJIOB TIIO3HAHUS, HWCIIONB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
WCIIONb30BaTh TMOJy4YaeMble 3HAHUS JUIS aHaIu3a W OOBSCHEHWsS SBICHUN OKPYXKAIOIIET0 MHpa U MPOUCXOAAIUX B HEM W3MEHEHWA, YMEHHS JeaTh
000CHOBaHHBIC 3aKITFOYCHHS HA OCHOBE HAyYHBIX ()aKTOB M UMEIOIIMXCS JIAHHBIX C IEJTBIO MTOJTyYEHUS JIOCTOBEPHBIX BEIBOJIOB,

CIOCOOHOCTH CaMOCTOSITEIILHO UCTIONh30BATh XUMHUYECKUE 3HAHUS JUIS PEIICHHsSI TPOOJIEM B PeabHBIX KU3HEHHBIX CUTYaIUsX;

WHTEpeca K MO3HAHUIO U HCCIIEIOBATEIICKON IEITEITLHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHLIBHOMY OOpa30BaHHIO W CamMooOpa30BaHHIO, K AKTUBHOMY IMOJNyYEHHIO HOBBIX 3HAHWA 1O XHMHUU B
COOTBETCTBHH C )KH3HEHHBIMH MTOTPEOHOCTSIMH;

HHTEpeca K 0COOEHHOCTSAM TPy/ia B pa3IHYHBIX cepax npodecCHoHaIbHON AeITEeTbHOCTH.



METAINPEJMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHBIC Pe3yIbTaThl OCBOCHUS YUSOHOTO MpeMETa « XUMUsD Ha YPOBHE CPEIHEr0 00IIEero 00pa3oBaHusl BKIIFOYAIOT:

3HAYUMBIC Ui (POPMUPOBAHMSI MHUPOBO33PCHHUS OOYYAMOIIUXCS MEKIUCIUIUIMHAPHBIE (MEKIIPEIMETHBIC) OOINCHAYYHBIC MOHSTHUS, OTPaXKArOIIUe
LEJIOCTHOCTh HAYYHOW KapTUHBI MUPa M CHCIHU(HUKY METOI0B IMO3HAHUS, UCTIOIh3yEMbIX B €CTECTBCHHBIX HayKaxX (MaTrepus, BEIIECTBO, YHEPIHs, SIBICHHE,
MPOIIECC, CUCTEMa, HAYYHBIM (DaKT, NMPUHIUN, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIEAOBaHUE, HAOIIOJCHHE, U3MEPCHUE, SKCICPUMEHT U
Apyrue);

YHHUBEpCaAIbHbIC y4eOHBIC NEeHUCTBUS (ITO3HABATE/IbHBIC, KOMMYHHUKATUBHBIC, PETYJIATUBHBIC), oOecreurBaromuye GopMUpoBaHue (HYHKIIMOHATBHON
TPaMOTHOCTH U COITHAIBHON KOMIIETEHITUN O0yJaIOIIUXCS;

CIOCOOHOCTh 00YYAIOIIMXCS UCIOB30BaTh OCBOCHHBIC MEKIMCIUIUITMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC YUeOHbBIC NCHCTBHS B
IIO3HABATEJILHON U COLUATIbHON ITPaKTUKE.

MeranpeaMeTHbIE Pe3yNbTaThl OTPAKAIOT OBIAJCHNE YHUBEPCATHbHBIMHA YI€OHBIMHU IMO3HABATEIFHBIMA, KOMMYHHUKATUBHBIMH M DPETYISTHBHBIMHU
NEUCTBUSIMU.

OBJj1aieHUe YHMBEPCAJIbHBIMU Y4eOHbIMH I03HABATEIbHBIMU /1€ CTBUSIMU:

1) 6a3oBble JIorMYecKHe 1elicTBUSA:

CaMOCTOSTENHHO (hOPMYITUPOBATh U aKTYyalIM3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LeNu NEATeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JOCTHIKEHMS, COOTHOCUTBH PE3YNbTATHl NEATEIBHOCTH C IMOCTaBICHHBIMU
LETSIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN TNPUEMBI JIOTHUYECKOTO MBIIUIICHUS — BBIICISITh XApAKTEPHbIE NPU3HAKK TMOHATUH U YCTAaHABIMBATH MX
B3aMMOCBSI3b, UCTIOIH30BATh COOTBETCTBYIOIINE MTOHSITUS I OOBSICHEHUS OT/IBHBIX ()aKTOB W SBIICHHIA,

BEIOMpATh OCHOBAHUS M KPUTEPUH JIJIS KITACCU(UKAIIMHU BEIIECTB M XUMHUECKUX PEAKIIHIA;

YCTaHABJIMBATh NPUUMHHO-CIICCTBEHHBIE CBSI3U MEXAY U3YUa€MbIMHU SBJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYKIAEHUs (MHIYKTHBHBIE, NS TyKTHBHBIE, IO aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX
SIBIICHUSX, ()OPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHHUS,

MPUMEHATH B MPOIECCE MMO3HAHMS, UCIIOIB3YeMble B XMMUW CUMBOJIMYECKHE (3HAKOBBIC) MOJIENU, TIPe0Opa30BhIBATh MOJICIBHEIC MPEICTABICHUS —
XUMHYECKUN 3HAaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (opMmyiia, YpaBHCHHE XUMHUYECKOH peaknud — TpPH PENICHWH Y4YeOHBIX IM03HABATENBHBIX W
MPaKTUYECKUX 3aJlay, IPUMEHSITh HA3BAHHBIC MOJEIbHbBIC MPEACTABICHUS AJISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEUIECTB U XUMHUYECKHUX
peaKIuid.

2) 6a3oBbIe HCCIEI0BATEILCKUE eHCTBUA:

BJIAJIETh OCHOBAMHU METOJIOB HAyYHOT'O TO3HAHUS BEUIECTB U XUMUUYECKUX PEAKIUI;



dopMynupoBaTh LENM W 3aJa4d HCCIEAOBAHMS, HCIONB30BaTh IOCTABICHHBIE M CaMOCTOSATENFHO C(HOPMYIHPOBAHHBIE BOIPOCHI B KauecTBE
WHCTPYMEHTA MO3HAHUS K OCHOBBI sl (YOPMHUPOBAHUS THUIIOTE3HI 110 MPOBEPKE MPABMIILHOCTH BBICKAa3bIBAEMBIX CY)KICHH;

BJIaJIeTh HABBIKAMU CaMOCTOSITEIBHOTO IJIAHUPOBAHUS W TMPOBEICHHS YUYCHHMYECKHX HKCIIEPHMEHTOB, COBEPIICHCTBOBATH YMEHHsSI HaONIOIATh 3a
XO0JIOM MpOIIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €r0 Pe3ynbTaT, (GopMyaHpoBaTh 00OOIIECHHS U BBHIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJbTAaTOB
WCCIIEIOBAaHUS, COCTaBIIATE 0OOCHOBAHHBINM OTUYET O MPOJIeTaHHOM padoTe;

npruoOpeTaTh OIMBIT YUEHHYECKOW HMCCIEAOBATEIbCKOH M MPOEKTHOH AESTENbHOCTH, MPOSBISATh CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
IMOUCKY METOJAO0B PCIICHUSA MPAKTUYCCKUX 3aaal, IPUMCHCHUIO PAa3JIMYHBIX MCTOJ0B IMO3HAHU.

3) pabdota c undopmanmeii:

OpPUCHTUPOBATHCS B Pa3IMYHBIX MCTOYHUKAX WHPOpManuu (HaydHO-NIOMYJISpHAs JUTepaTypa XUMHUYECKOTO COAEPIKaHHS, CIPaBOYHBIC MOCOOUS,
pecypcbl MHTepHeTa), aHaNM3UpOBaTh HMH(OPMAIMIO PA3JIMYHBIX BHUIOB W (OPM NPEJACTABICHHUS, KPUTHYCCKH OIICHHUBATh €€ JOCTOBEPHOCTH U
HCIIPOTUBOPCUMUBOCTD,

(dbopMynupoBaTh 3alpoChl U MPUMEHSTh Pa3IUYHbIE METOIBI IPU TMOUCKE U 0TOOpe MH(pOpMaIK, HEOOXOAUMON IS BHIIOJIHEHUS YU4eOHBIX 3a/1au
ONPEAENEHHOTO THUIIA;

nproOpeTaTh OMBIT UCTIONB30BaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSTENTFHO BEIOWPATh ONITUMANBHYIO (OpMY MIPECTaBICHUS HHPOPMAIIHU (CXEMBI, TPAQHKH, TUATPAMMEI, TAOJUIIBI, PUCYHKH H APYTHE);

WCIIOJIb30BaTh HAYYHBIM $3bIK B KAaueCTBE CPEACTBA NMPH padoTe C XMMUYECKOW HMH(OpMaIMeld: NPUMEHSATh MEXIpeIMETHbIe ((pu3nyeckue U
MaTeMaTH4YEeCKHe) 3HAKH U CUMBOJIBI, (hopMyJibl, a00OpeBUaTypbl, HOMEHKIJIATYPY;

MCIIOJIB30BaTh U MPeoOPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISIIHOCTH.

OgiiaieHHe YHUBepPCaIbHBIMH KOMMYHUKATUBHBIMM AeiiCTBUAMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY)KIaeMOM TEeMbI B XOA€ AMAJOra W/MiM JUCKYCCHH, BBICKA3bIBaTh MIEH, (GOPMYJIMPOBATH CBOU MPEATIOKEHUS
OTHOCHUTENILHO BBIIOJIHEHUSI IPEJIOKEHHOM 3a1auH;

BBICTYIIaTh C IPE3EHTALMEH Pe3yIbTaTOB I03HABATEIbHOMN NESTEIBHOCTH, MOJNYYEHHBIX CaMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHKAMU IPHU
BBITIOJIHEHUH XUMHYECKOI'O SKCIEPUMEHTa, MPAKTUUYECKOW pabOThl MO0 HCCIIEAOBAHMIO CBOWCTB M3y4YaeMbIX BELIECTB, peaju3alMyd Y4eOHOIro NMpoeKTa U
(dbopMyIupoBaTh BEIBOABI 10 PE3YJIbTATaM NPOBEAEHHBIX UCCIIEAOBAHUN IyTEM COTTIaCOBaHMS MO3UIMIA B X0/1€ 00CYKICHUS 1 00MEHa MHEHUSIMH.

OBJiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH JAeiiCTBUAMU:

CaMOCTOSITETIbHO TIAHUPOBATh U OCYLIECTBIISITH CBOIO MO3HABATENBHYIO ACATEIBHOCTh, ONpeaess e€ Leidu U 3aJa4d, KOHTPOJIUPOBATh U 110 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpeJlaracMblii alrOpUTM NEHCTBUI NpH BBINOJHEHUH YYEOHBIX M MCCIENOBAaTENbCKUX 3alad, BbIOMpaTh HauOojee
3¢ GEeKTUBHBIN CIIOCOO UX PELICHUS C yYETOM MOMYUCHHUS] HOBBIX 3HAHUH O BEIIECTBAX M XMMHUUECKUX PEAKIIUSIX;

OCYILLECTBIISITH CAMOKOHTPOIIb CBOEH JESITEIbHOCTH Ha OCHOBE CAMOAHAJIN3a M CAMOOLICHKH.

HPEJIMETHBIE PE3YJIBTATDI



10 KJIACC

[IpenmMeTHBIE pe3ybTaThl 0OCBOEHUS Kypca «OpraHudeckas XUMHUsD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUIA O XMMHYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XMMUU B TO3HAHUU SBICHUI
MPHUPOJIBI, B (DOPMUPOBAHUU MBIIUICHUS U KYJbTYPhI JHYHOCTH, ¢€ (PYyHKIIMOHATHHONW I'PaMOTHOCTH, HEOOXOAUMOM IS PEIICHUs MPAKTHYSCKUX 3a/1ad U
9KOJIOTMYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M ITPUPOTHOM CPE/IC;

BJIQJICHUE CHUCTEMOW XMMHUYECKHMX 3HAHHM, KOTOPas BKIIOYACT: OCHOBOIIOJIATAIOIINE TIOHATHS (XMMUYCCKUI AJIEMEHT, aTOM, 3JICKTPOHHAs 000JI04Ka
aToMa, MOJIEKYJIa, BAJICHTHOCTh, DIIEKTPOOTPHUIIATEIEHOCTh, XUMHUECKAs CBsI3b, CTPYKTYpHast Gopmyna (pa3BEpHyTas W COKpaNIéHHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIN 00BEM, YIIIepOHbIN cKeJeT, GYHKIHOHAbHAS TPYIIIa, PAJAUKAI, H30MEPHsl, H30MEPbI, TOMOJIOTHUYCSCKHIA PsIll, TOMOJIOTH, YTICBOAOPOIBI,
KHCJIOPOJT ¥ a30TCOJCPIKAIIUE COCTHHECHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYIISPHBIC COCIAMHEHHS); TCOPUU U 3aKOHBI (TCOpHS
CTPOCHUSI OpraHuveckux BemecTB A. M. ByTiepoBa, 3akOH COXpaHEHHUsT MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJHMYECKUN SI3BIK XUMHU;
MUPOBO33PCHUYCCKIE 3HAHUS, JISKAIINEe B OCHOBE TMOHUMAHUS NPUYUHHOCTH M CHCTEMHOCTH XHMHUYCCKUX SIBIICHHH, (DAKTOJIOTUYCCKUE CBEICHUS O
CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MIACHOM HCIIOB30BAHUH BXKHEUIIIMX OPraHUUECKUX BEIECTB B OBITY U MPAKTHUECKON IEATETHHOCTH YEIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHU BBISIBIIATH XapaKTEPHBIC TPU3HAKK TOHSATHH, yCTAHABIUBATH HMX B3aWMOCBS3b, HCIOJNB30BaTh COOTBETCTBYIOIIUC
TIOHATHS TIPY OMUCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHUYECKUX COCTMHCHUN;

c(hOpPMHUPOBAHHOCTh YMEHHIH HCIONL30BATh XHMHYECKYH) CHMBOJIMKY JUIS COCTaBJICHUS MOJICKYJISPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaIEHHOM) (OpMyJT OpPraHMYECKMX BEHIECTB M yPAaBHEHUI XMMHUYECKHUX PEAKIMH, W3rOTABIUBATH MOJICNIM MOJICKYJ OPraHWYEeCKUX BEIICCTB JUIS
WITFOCTPAIUU HX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUI YCTAHABIUBATH MPUHAIICIKHOCTh M3YUCHHBIX OPTaHHUECKUX BEINECTB MO UX COCTABY W CTPOCHHIO K ONpEACIEHHOMY
KJaccy/Tpyrmne COeTUHEeHUH (YriaeBOAOPO/bI, KUCIOPOA U a30TCOJIEPXKAIINE COSTUHECHHUS, BRICOKOMOJICKYIISIPHBIC COCAMHEHHS), HaBaTh UM Ha3BaHUS TI0
cuctemarndeckorn HoMmeHkiarype (IUPAC), a Taxxke NpUBOIUTH TPUBHAIBHBIE HAa3BAaHUS OTACIBHBIX OPTaHWMUYECKHUX BEIIECTB (ITWIICH, MPOTHIEH,
aleTUJICH, STUJICHTIIUKOIb, MIUIEPUH, QEeHOI, GOpMaIbIETU/l, aleTalbJACI U, MypaBbUHAS KHCIIOTA, YKCYCHAs! KUCJIOTA, OJICHHOBASI KUCIIOTa, CTEAPUHOBAS
KHCJIOTa, TITF0K03a, PPyKTO3a, KpaxMat, IeJIIH0I03a, TIHIINH);

c(hOpMHUPOBAHHOCTH YMEHUS OIIPEIEIATh BUJbI XHMHUYECKOW CBSA3H B OPTraHUYECKUX COCTUHEHUSX (OJIMHAPHEIE U KPaTHEIE),

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHATH TOJOXKECHHS TECOPHH CTPOCHHS OpraHWYeckux BemlecTB A. M. ByriepoBa /s oOBsICHEHHS 3aBUCHMOCTH
CBOICTB BEUIECTB OT X COCTaBa U CTPOCHHUS; 3aKOH COXPAaHEHHS MacChl BEIIECTB;

c(hOpMHUPOBaHHOCTh YMEHUH XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (GU3NYECKHE W XUMHUUYECKHUE CBOWCTBA THUIMYHBIX MPEICTABUTENCH Pa3IMYHBIX
KJIACCOB OPraHMYECKMX BellecTB (MeTaH, O3TaH, JTHJIEH, IPOIWJICH, aleTWieH, OyramueH-1,3, MmeTmnOyraaueH-1,3, O€H30i, MeETaHON, 3TaHOII,
STHJICHTJIMKOJIb, TJUIEPUH, (PEHON, aleTalbJCTHA, MypaBbUHAs M YKCYyCHas KHCJIOTBI, TJIIOKO3a, KpaxMmal, IeJUI0JI03a, aMHHOYKCYCHAs KHUCIIOTa),
I/IJ'UHOCTpI/IpOBaTB FCHCTI/I‘ICCKYIO CBSI3b Me>1<)1y HUMHU ypaBHeHI/IHMI/I COOTBCTCTBYIOHII/IX XUMHNYCCKUX peaKI_[I/Iﬁ C UCITIOJIB30BAHHUECM CTp}/KTypHBIX (bOpMyII;



c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEepU30BaTh UCTOYHUKHU YTIIEBOJOPOAHOTO CHIPbs (HEPTH, IPUPOAHBIN Ta3, Yroib), CIOCOOBl UX MepepadoTKU U
MpaKTHIECKOe MPUMEHEHHE POTyKTOB MepepadoTKy;

c(OpMHUPOBAHHOCTh YMEHHI NPOBOAWUTH BBIYHMCICHUS 10 XMMHYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOMMYECTBA HCXOIHOTO BEIIECTBA HIIU
MPOAYKTa PeakLuy M0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WM MPOIYKTOB PEAKIIHN);

c(OpMHPOBAaHHOCTh YMEHHU BIaJE€Th CHUCTEMOW 3HAHUM 00 OCHOBHBIX METOAAaX HAYYHOTO MO3HAHHS, MCIOJB3YEMBIX B XUMHUHU IPH H3YYCHUH
BEIICCTB M XUMHUUECKUX SIBICHUH (HaOI0OCHNE, H3MEPEHHE, SKCTIEPUMEHT, MOACTUPOBAHKE), UCTIONB30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS TSI TPUHSATHS
peleHnl B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU M X IPUMEHEHUCM;

c(OpMHUPOBAHHOCTh YMEHHH COONIOJATh MpaBHja TMOJB30BaHHMS XUMHYECKOH ToOCynold M nabopaTopHbIM 000OpYJOBaHHEM, a TakXKe MpaBHiia
oOpalieHus ¢ BEMIECTBAMU B COOTBETCTBUH C HHCTPYKIUSMH I10 BHITOJIHEHHIO J1a00PaTOPHBIX XUMHUUECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHWH TUIAHUPOBATH M BBHIMOJHATh XMMUYECKUH JKCIIEPUMEHT (MIPEeBpallieHHsT OPTaHMYECKHX BEIECTB MPH HarpeBaHUH,
MOJy4eHUE ITHICHA M M3YUYCHUE €ro CBOMCTB, KAYECTBCHHBIE PEAKIIUM OPTaHMUYECKHX BELIECTB, ACHATYpals OCIKOB NMPU HArPEBaHUU, [[BETHHIC PEAKIIUH
0eNkoB) B COOTBETCTBHM C TpaBUJIaMH TEXHUKHA O€30MAcCHOCTH TpH OOpaIlleHWH C BEMIECTBAMH M JIA0OPATOPHBIM 00OpyJOBaHUEM, NPEICTABIATH
pe3yJIbTaThl XMMUYECKOTO SKCIIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX peakuuii u (GopMynupoBaTh BBIBOJIBI Ha OCHOBE ATHX
pEe3yIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XMMHUUYECKYI0 MH(OPMAIHIO, OITydaeMyl0 U3 Pa3HBIX MCTOYHUKOB (CPEICTBa MacCOBOM
nHpopMmaru, UHTepHET U APyTUX);

Cc(OPMHUPOBAHHOCTh YMEHHUIl COOJIONATh IMpaBWJIa SKOJOTHYECKH IEJIECOOOPAa3HOr0 IMOBEACHHUS B OBITY M TPYAOBOH JEATENBHOCTH B IIEISIX
COXpaHEHHsI CBOETrO 3/I0pPOBbS M OKpY’Karolmled NPUPOTHON Cpenbl, OCO3HaBaTh OMACHOCTh BO3ACHCTBUS HAa JKUBBIE OPraHMW3MBI OINPEIeTIEHHBIX
OpraHWYeCcKHX BEIIECTB, MOHUMasi cMbIc mokaszaress [1/IK, mosicHATh Ha mpuMepax crocOObl YMEHBIICHUS U MPEAOTBPALICHUS HX BPEITHOTO BO3CHCTBHS
Ha OPTraHHU3M YellOBEKa,

JUTs1 00YYarOUIUXCsl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/IOPOBbSI: YMEHHE MPUMEHSTH 3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX IMO3HAHMS BEIIECTB
Y XMMHUYECKHX SIBIICHH;

JUISL CJIETIBIX ¥ CA0OBHIIMX OOYYaIOMIMXCS: YMEHHE HCIIOJNb30BaTh penbeHO-ToueuHyro cucteMy oOo3Hadenuid JI. Bpains mis 3anmcu
XUMHYECKHUX (POPMYII.

11 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHMYECKask XUMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTH TMPEJACTABICHUNA: O XUMHUYECKOH COCTaBISIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpPA, POJIM XHMHU B TIO3HAHWUHU SIBIICHUUN
MPHUPOJIBI, B (DOPMHUPOBAHUN MBIIUICHUS U KYJIBTYPBI JUYHOCTH, €€ (YHKIIMOHAILHOW IPaMOTHOCTH, HEOOXOAMMON I PEIICHUs MPAKTUYEeCKUX 3a7ad U
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO H ITPUPOTHON CPEJIE;



BJIJICHHE CHUCTEMOM XMMHYECKUX 3HAHMH, KOTOpAas BKIOYACT: OCHOBOIOJATAIOUIME MOHATHS (XMMHUYECKHH 3JIEMEHT, aToM, M30Tom, s-, P-, d-
9NIEKTPOHHBIE OPOMTANM aTOMOB, MOH, MOJIEKYyJa, MOJb, MOJSIPHBIA 00BEM, BaJICHTHOCTH, JIEKTPOOTPULATEIBHOCTh, CTENCHb OKHCICHUS, XUMHUECKAs
CBA3b (KOBAJIEHTHAs, HMOHHAs, MeTajuIndecKas, BOJOpOJHAs), KpHUCTAIIUYecKas pemeéTKa, TUIBl XHMHUYECKHX peakIHil, pacTBOp, 3JIEKTPOJUTHI,
HERJIEKTPOJIUTHI, IJIEKTPOIUTHUECKAs JUCCOLUALNS, OKUCINUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peaKlM{, XUMHUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHs SJEKTPOIUTHUECKON AMCCOLUUANNH, epuoarnueckuii 3akon J[. M. MenzaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPaHEHHUS U
MPEBPALICHUs] SHEPIUU MPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XMMHH, MHPOBO33pPEHUYECKUE 3HAHUSI, JIS)KAIIe B OCHOBE
IMOHMMAaHWsA TPUYUHHOCTU M CUCTEMHOCTHU XHUMHUYCCKUX SIBJIGHPIP'I, (baKTOJIOI‘I/I‘-ICCKI/IC CBCIACHHUA O CBOﬁCTBaX, COCTaBC, IOJYUYCHHU H 0e301macHOM
HCIIOIb30BAHUN BaXKHEHIITNX HCOPTraHUYCCKUX BCUICCTB B 6])1Ty u HpaKTHHGCKOﬁ JACATCIIBHOCTH YCJIIOBCKA,

C(l)OpMI/IpOBaHHOCTI) YMCHHI;'I BbIABJIATEL XApPAaKTCPHBIC INPHU3HAKU HOHHTHﬁ, yYCTaHaBJIMBaTb HX B3aWUMOCBA3b, HCIIOJIB30BATH COOTBETCTBYIOIIUC
IOHATHA IPU ONMMUCAHNU HCOPIraHNUYCCKUX BCUICCTB U UX HpeBpaHlCHI/II‘/'I;

c(OpMHUPOBAHHOCTh YMEHHUH HCIOIB30BaTh XUMHUYECKYIO CHMBOJHUKY JUIsL COCTaBJeHUs (POpMyJ BEIIECTB M ypaBHEHUH XHMHUYECKHX PEaKIIHH,
cuctemarndeckyto HomeHKIaTypy (IUPAC) u TpuBmanbHbIE Ha3BaHHUA OTIENBHBIX HEOPTaHWYECKHX BEIIECTB (YrapHBIA Ta3, YIIEKUCIBIA Tra3, aMMHUAK,
raméHas U3BeCTb, HEralméHas U3BeCThb, IMTHEBAS COAA, IUPUT U JPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHH ONPEAETSATh BAJICHTHOCTh U CTENECHb OKUCJICHHSI XMMHYECKUX 3JIEMEHTOB B COCIMHEHHSX Pa3IMYHOrO COCTaBa, BUJ
XUMHYECKON CBsI3M (KOBaJCHTHAs, MOHHAs, METAIJIMYecKas, BOJOPOJHAs) B COCAMHEHMSX, TUI KPHUCTAJUINYECKOM PEIIETKH KOHKPETHOI'O BEIIECTBA
(aTomHas1, MONEKyJIsIpHAs!, MOHHASI, METAIIMYECKAsT ), XapaKTep CPe/ibl B BOJHBIX PACTBOPAaX HEOPTaHUUECKUX COCINHEHUH;

c(hOpMHUPOBAHHOCTh YMEHHH yCTaHABIMBATh HPUHAAJIECKHOCTh HEOPraHMYECKHX BELIECTB MO HMX COCTaBy K OIpPeNeNEHHOMY KiaccCy/TpyIie
COEIMHEHHH (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAJUIbI, OKCHbI, OCHOBAHMUS, KUCIOTHI, aM(OTEPHBIE THAPOKCUABI, COJIH);

c(hOpMHPOBAaHHOCTh YMEHHMH PpacKpbIBaTh CMBICH Hepuoaudeckoro 3akoHa J[. VM. MenpeneeBa M JEMOHCTPHUPOBATH €r0 CHCTEMAaTH3HPYIOLIYIO,
OOBSICHUTENBHYIO H IPOTHOCTHUYECKYIO (DYHKLIUH;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB XMMHYECKMX 3JeMeHTOB 1—4 mepuonos Ilepuoandeckoil cuctembl
xumudeckux snementoB JI. M. MenneneeBa, HCIOJB3ys TMOHATHS «S-, P-, O-3JEKTPOHHBIE OpPOUTAIIN», «IHEPTETUUECKUE YPOBHH», OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKHX JJIEMEHTOB M MX COEIMHEHUH MO mepuonaM M rpynnaMm llepmoauueckoll cHCTEMbl XUMHYECKHX
snemenToB J[. V1. Menneneena;

c(hOpMHPOBAHHOCTh YMEHUH XapakTepH30BaTh (OMHCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA HEOPraHMYECKHX BEILECTB Pa3IMYHBIX KIIACCOB,
MOJATBEPKIAaTh CYIIECTBOBAHHE T'€HETUYECKON CBSA3M MEXIY HEOPTraHMYECKMMH BEIIECTBAMHU C IOMOIIBI0 YPAaBHEHUIH COOTBETCTBYIOUIMX XUMHUYECKHX
peaxuuii;

c(hOPMHUPOBAHHOCTh YMEHHS KJIACCH(PUUIUPOBATH XUMHUYECKHE PEAKIMU 10 Pa3IMYHBIM MpPU3HAKaM (YMCIy M COCTaBy peardpyOUINX BEIIECTB,
TeroBoMy 3¢ peKTy peakunu, N3MEHEHUIO CTENIEHEH OKUCIICHHSI DJIEMEHTOB, 00pPAaTUMOCTH PEaKkIHH, YIaCcTHIO KaTaln3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUI COCTABIISATH YpaBHEHUS! PEAKLUI pa3IMYHBIX THIIOB, MOJHBIE M COKPAIIEHHbIE YPaBHEHHS PeakIMi MOHHOTO OOMEHa,
YUUTBIBas yCJIIOBUA, IIPU KOTOPBIX O3THU p€aKIUXU UAYT A0 KOHIIA,



c(OPMHUPOBAHHOCTh YMEHHI MPOBOIUTH PEAKIMH, MOJTBEPIKIAIONINE KaYeCTBEHHBI COCTAaB Pa3IMYHBIX HEOPraHUYECKHX BEIICCTB, PACIO3HABAThH
OIIBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMYECKUX BEUICCTB;

Cc(OPMHUPOBAHHOCTh YMEHHUIl PACKpBIBATh CYIIHOCTh OKHCIIMUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMH MOCPEICTBOM COCTaBIICHUS AIICKTPOHHOTO
OanaHca 3TUX peaKIuii;

c(OPMHUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCHMOCTb CKOPOCTH XMUMHYECKOW PEaKIMK OT PA3IMYHBIX (hAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (npuniwi Jle llarense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUICCKHUE MIPOIECCHI, JISKAITUE B OCHOBE MMPOMBIIUICHHOTO ITOJIYYCHUSI CEPHOM KUCIIOThI, aMMHUAKa,
a Takxe c(hOpMHUPOBAHHOCTH MPEACTABICHUH 00 OOIIMX HAYYHBIX MPUHIHUIAX U KOJIOTHUYECKUX MpobieMax XUMHUUECKOTO TIPOU3BO/ICTBA;

C(bOpMI/IpOBaHHOCTI) yMCHI/Iﬁ IIPOBOJUTH BBIYUCIICHHUA C UCIIOJIB30BAHUEM IMOHATUA «MACCOBas NOJIA BEIICCTBA B PpaCTBOPE», OG’LéMHI)IX OTHOIIICHUM
ra3oB IPU XUMUYECKHX PEAKIUSIX, MACChl BELIECTBA WK 00bEMA I'a30B 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WM 00BEMY OJTHOTO U3 y4aCTBYIOIIUX
B PEaKIMH BEIECTB, TEIJIOBOTO 3B (PeKTa peakiini Ha OCHOBE 3aKOHOB COXPAHEHHUSI MACChI BEILIECTB, TPEBPAILCHNS U COXPAHCHUS SHEPTHH;

cOopMHUPOBAHHOCT YMEHH COOJIOAATh IMpaBHJIA IOJB30BAHUS XMMHYECKOH MOCYAOW M J1abOpaTOpHBIM O00OpYIOBaHHMEM, a TaKKe IMpaBHIa
o0palleHH s ¢ BEIIECTBAMH B COOTBETCTBUH C HHCTPYKLHUSIMH MO BBIIOJHEHUIO JTa00PATOPHBIX XUMHYECKHX OIBITOB;

cOopMHUPOBAHHOCTh YMEHHMH IUITAHHPOBAaTh W BBIMOJHATh XUMHUYECKUH AKCIEPUMEHT (pasioKEHHE MEepPOKCHAA BOAOPOJAA B MPUCYTCTBHU
KaTalu3aTopa, OIPEeiICHHE CpPEeIbl PACTBOPOB BEIICCTB C IMOMOIIbI0 YHHBEPCAIBHOTO WHIMKATOpA, BIMSHUE DA3IUYHBIX (HAKTOPOB HA CKOPOCTD
XUMHYECKOI peaKiiu, peakiii HOHHOrO OOMeHa, Ka4eCTBEHHbIC PeaklHu Ha CyJib(dar-, KapOoHAT- U XJIOPUI-aHHOHBI, Ha KaTHOH aMMOHHs, PEIICHHE
IKCHEPUMEHTAIBHBIX 33/1a4 10 TeMaM «MeTawib»y 1 «HeMeTamibny) B COOTBETCTBUH C MPABUIIAMU TEXHUKU O€30MACHOCTH MPHU OOpAICHHH C BEIIeCTBAMU
U J1a00paTOpHBIM 000PYIOBaHHEM, MPEICTABISTh PE3YNIbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (JOpME 3aliCH ypaBHEHHH COOTBETCTBYIOLIHMX PEAKIHil U
(GopMyITHpPOBaThH BBIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

cOpMHUPOBAHHOCTh YMEHHII KPUTHYECKH aHAIU3HUPOBATH XMMHUYECCKYI HH(POPMALHIO, TOIYYaeMyl M3 Pa3HbIX MCTOYHUKOB (CPEACTBAa MacCCOBOIA
KOMMYHHUKaIiu, VIHTepHET U APYTHX);

copMHUPOBAHHOCTH YMEHHII COOIIOIATh TPaBUIia SKOJOTHUECKH IIEIeCOO0Pa3HOr0 MOBEACHUS B OBITY M TPYJOBOHM JESITEIBHOCTH B LEISX
COXPaHEHHsI CBOCTO 3/I0POBbSl i OKPY)KArOILIeH MPUPOJHON CpPelibl, OCO3HABATh OMACHOCTh BO3ACHCTBHS Ha YKUBBIC OPTaHU3MBI OIpPE/ICIEHHbBIX BEIIECTB,
noHuMas cMbici nokaszatess [1/IK, mosicHATh Ha mpuMepax crnocoObl YMEHBIICHHUS U PEIOTBPALICHHS UX BPSJHOTO BO3ICHCTBHUS HA OPraHU3M YeJIOBeKa;

JUTs1 00YYarOUIMXCsl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbBSI: YMEHUE MMPUMEHSTh 3HAHUSI 00 OCHOBHBIX JJOCTYITHBIX METO/IaX IMO3HAHMS BEIIECTB
Y XUMHUYECKHX SIBIICHH;

JUISL CJICTIBIX W CJA0OBHSIIMX OOYYaIONIMXCS: YMEHHE HCIOJIb30BaTh pelbeHO-ToueuHyo cucteMy oOo3Hadenuid JI. Bpains mis 3anmcu
XUMHUUYECKHX (POPMYIT



TEMATUYECKOE IINIAHUPOBAHME 10-11 knaccbl

Ne HammenoBanue pa3zaenoB 1 TeM MPOrpaMMBbI Konuuecto wacos O06pa3oB. pecypc
BCETO n/p K/p bubmmoreka [JOK
1 Teopust XUMHUYECKOTO CTPOECHUS OPTaHNIECKUX 5 1 Bubmuorexa [HOK
COETMHEHHH.
2 [IpenenpHbIE YTIIEBOAOPOABI 5 bubmmorexa [IOK
3 HempenenpHbIe yrIeBOI0pOIBI 8 1 1 bubmmorexa [IOK
4 ApoMaTuieckue yrieBo0pOIbI 4 Bbubnuorexa LIOK
5 [Tpupoansie ucrounnku ¥YB u nepepadotka YB 4
bubmoreka IJOK
6 CrupTbl ¥ PEHOIBI 5 1 Bubnuoreka [IOK
7 Anberusipl, KETOHBI, KAPOOHOBBIE KUCIOTHI 8 2 1 Bu6nmoreka IJOK
8 Crnoxuble d3gupsl. JKupsbr 4
Bu6nuoreka IJOK




9 VrieBoasl
6 2 bubnuoreka [IOK
A3zoTocoaeprkalie opraHudecKue COSqMHEHUS
10 7 bubnunoreka [IOK
XuMus NOTUMEPOB
11 7 1 bubmuoreka LIOK
Ne HanMmeHnoBaHue pa3ienoB U TeM MpOrpaMMbl KomnuectBo yacos O06pazoB. pecypc
1 Bakuenme XuMU4eCKUe OHATHS U 3aKOHEI 7
2 Crpoenue BemiecTBa 7
3 XunyecKkue peakiuu 5




PactBopHI 7
DIEKTPOXUMHUYECKHE PEaKITUN 4
MerTamib 12
Hemeramisl 10
XuMus U KH3Hb 11




IHOYPOUYHOE IINTAHUPOBAHME 10 KJIACC

‘ No ‘ Tema ypoxa

KonunuectBo yacos

‘ Jlara uzydenus

O0pa3oB. pecypc

Bcero Il/p K/p
[IpenmeTt opraHu4eckor XuMuu
1 1 Bu6nmoreka IJOK
2 Teopust XUMHYECKOTO CTPOEHUS OPTaHUIECKUX 1 Bubmuoreka [JOK
Bewects A.M.byTiepoBa
[1/p 1. KadecTBeHHOE ompeienienre yriepoa,
3 BOJOPOJA, XJIOPA B OPraHUYECKUX BEUIECTBAX 1 Bu6nuoreka IJOK
4 CrtpoeHue 3JIeKTPOHA B aTOME. DJIEKTPOHHAS 1 bubnmnorexa [{OK
npupoa xuMudeckux casizeid B OC




5 Kiraccudukarys opraHuIecKuX COeaMHEHII bubmmoreka [JOK
DJEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE

6-7 anka”oB. | 'oMooTHs, n30MepHrs 1 HOMEHKIIaTypa bubamnoreka [HOK
QJIKaHOB.

8 Haxoxaenue MonekyasipHOH GOpMyJITbI
ra3000pa3Horo YriIeBOI0POA. bubimnorexa LIOK

9 MertaH - mpocTeHInii MPeICTaBUTEIh ATKAHOB bu6n. [IOK




10 [lomyuenue u mpruMeHEHNE aJTKAHOB bubmmorexa LIOK
11 O060061eHue u mopropenue no teme: [IpenenbHbie bubnuoreka [IOK
VB
HenpenenbHble yrieBonopoasl. AJIKEHbI: CTPOCHHUE,
12 TOMOJIOTHS U U30MEPHS Bubmuorexa [JOK
13 [Tosryuenue, cBOMCTBa M IPUMEHEHHE AJKEHOB Bbubnuorexa LIOK




14 [IpakTrueckas padora 2 bubmmoreka [JOK
[lony4eHnue STUICHA U OTIBITHI C HAM.

15 KonTponbHas pabora o temam: [Ipenenpapie YB. bubmmorexa [IOK
AJKEHBL.

16 AJkagueHsl bubmuoreka LIOK

17 AneTuieH U ero roMoJIOTH bu6n. IIOK

18 [Tomryuenue cBOWCTBA U IPUMEHEHHUE alleTUIICHA Bubmoreka [JOK




19 O060011IEHIE TI0 TEMAM: bubmunoreka IIOK
IIpenensuble U HenpeaenbHble YB.

20 Benzon u ero romonoru Bu6nuoreka IJOK

21 CaoiicTBa OeH30J1a ¥ €70 TOMOJIOTOB bubmuoreka LIOK
Pemenue 3aiau Ha onpeieieHUe MacCOBOW WUITH

22 00BEMHOH JT0JIHM BBIXO/1a TIPOIYKTA PEaKIIUU Bu6nuoreka IJOK

23 I'eneTnyeckue cBA3M MEXTy apoMaTH4IecKuMu Y B Bubmoreka [JOK

U ApYTUMHU Ki1accamu YB




24 [Ipupoausie ncTtouHuKu Y B bubmmoreka [JOK
25 [epepaboTka HEDTH Bu6n. HOK

26 Kpexunr neptu Bubmuoreka [JOK
27 O600m1eHue mo Teme: YTIeBOI0POIbI Bubmorexa [JOK
28 CrtpoeHnue npeaenbHbIX OAHOATOMHBIX CIIUPTOB. Bbubmuorexa LIOK

M3omepusi 1 HOMEHKIaTypa




29 [Tonyyenue u cBOWCTBA NPEAEIBbHBIX OAHOATOMHBIX bubmmorexa LIOK
CIHPTOB.
IIpumenenue.
30 KonTponbHas pabora . bubnuoreka [IOK
31 MHuoroaromuble cniipThl. CBOWCTBA, MOIY4YEHUE U Bubmuoreka [JOK
MpPUMEHEHHE.
32 DeHOoBI 1 apOMaTHIECKUE CITUPTHI Bbubnuorexa LIOK
33 KapOoHunbHbIE COSTUHEHUS - AJIbJICTUIbI U KETOHBI buon. IIOK




34 CBolicTBa ¥ IPUMEHEHHUE AJTBICTHIOB bubmmoreka [JOK

35 OnHOOCHOBHBIE TIpEIeNTbHBIE KaPOOHOBHIE KUCIIOTEHI. bubmmorexa [IOK

36 CBoiicTBa MOydeHNe U MPUMEHEHHE KapOOHOBBIX bubnmorexa [IOK
KHCJIOT

37 HenpenenbHbie kKapOOHOBBIE KUCIIOTHI Bubmuoreka [JOK
[IpakTndaeckas padora 3.

38 [lony4enue u cBOiCTBa KapOOHOBBIX KUCIIOT. Bbubmuorexa LIOK




[Ipaxtraeckas padora 4. Pemrenne

39 SKCIIEPHMEHTAIBHBIX 331a4. Bubnmnoreka IIOK
40 KonTponbras pabora mo temam : CripTel. bubmmorexa [IOK
®denosbl. AnbAeTUAb U KeTOHBI. KapOoHOBBIC
KHCIIOTHI.
41 CroxHbIe 3QUpHI Bu6n. HOK
42 Kupst Bbubnuorexa LIOK
43 [TonsITHE O CHHTETHUUYECKUX MOIOIINX CPEACTBAX Bbubmuorexa LIOK




44 [ToBTOpenue n 0600menne 1o TeMam : CIIoKHBIC bubmmoreka [JOK
s¢upsl. XKupsl

45 I'moxoza. CtpoeHue, CBOICTBa U MPUMEHEHHE bubmmorexa [IOK

46 Caxapo3sa bubnuoreka [IOK

47 [onucaxapunsl. Kpaxman Bubmmorexa [TOK

48 [enmronoza bubmuoreka IIOK




49

IIpaktrueckas padora 5. Pemenue

AKCIIEPUMEHTATBHBIX 337ad bu6a. IIOK
50 KontponsHas pabota bubmmorexa [IOK
Amunsl. CTpoeHue 1 CBOICTBA .
51 Bu6nuoreka IJOK
52 AmMuHOKHUCIOTH. CTpoeHHe, H30MEPHs U CBOMTCBA Bubmmorexa [JOK
53 I'eneTrueckas CBS3b MKy AMUHOKHUCIOTaAMH U Bubnunoreka [IOK

APYTrUMHU Ki1aCCaMH OpPraHUYCCKUX BEHICCTB.




54 Bbenku- mpupogHbIe TOIMMEPHI. bubmmoreka [JOK
55 CsoiicTtBa OenkoB. [IpeBpanienne 6e1KoB B bubmmorexa [IOK
opranusme. CuHTe3 OEIKOB
[NonsiTre 06 a30TOCOACPKINUX FETCPOLUKINICCKIX
56 coenuHeHusX. HyKkenHOBbIE KUCIIOTHI Bbubnuoteka LIOK
57
XuMHUS U 310POBBE UETIOBEKA bu6n. IIOK
58 CUHTETHYECKHE TTOTMMEPHI bubmuoreka [IOK




59 TTommaTrnen u nomunpornmwicH. KonmeHcanoHHbIe bubmoreka [{OK
nosiumepsl. [TeHormacTe

60 HatypanbHblil 1 CHHTETUYECKHE TTOIUMEPHI. bubanoreka [JOK

61 bubnuoreka [IOK
CHHTETHYECKHE BOJOKHA

62 [IpakTrueckas pabora 6. PaciosHaBaHue Bubnmnorexa [JOK
[UIACTMACC U BOJIOKOH.

63 O06001IeHNE 1 TOBTOPEHHE Bubnmnoreka IJOK




64 HrtoroBast KOHTpOJIbHAS paboTa bubmoreka [{OK
65 Oprannueckasi XMMUs, YEJIOBEK U MMPUPOJIA bu6a. IIOK
66 O060011eHne 110 KypCy OpraHudecKOl XUMUH bub6mmoreka [IOK

2 pe3epBHBIX yaca

Bceero: 68 yacos

KonTponbHbie paboThl: 5

[IpakTrnueckue paboTel: 6




IHHOYPOYHOE IIJNTAHUPOBAHME 11 KJIACC

‘ Ne ‘ Tema ypoxka KonuuectBo yacos ‘ Hara m3yuennss | OOpa3oB. pecypc
Bcero I/p K/p

Xumuueckuil anemeHT. M3otomnel. Hyknuasl
1 1 Bu6nmoreka IJOK
2 Bxonnas koHTpOIBHAS paboTa 1 bubmmorexa [IOK
3 3aKOH COXPAHEHUsI MacChl U SHEPTHH B XUMHHU 1 Bbubnuorexa LIOK
4 Pemenne 3ana4 Ha BEIYUCICHHS 10 XUMHUYECKUM 1

YpaBHEHUSIM. Bubmorexa [JOK

Pacnipesienenue 3JIEKTPOHOB B aTOMaX 3JIEMEHTOB
5 0O0JIBIINX MTEPHOIOB. 1 Bubnuoreka [IOK

[TonoxeHue B NEpUOIUUYECKON CUCTEME
6 J.1.MeHnneneeBa IaHTOHOU OB, AKTHHOUOB U 1 Bu6nmoreka IJOK
HMCKYCTBEHHO TTOJTYICHHBIX DJICMEHTOB.

BasieHTHOCTB. BaneHTHbIE BO3MOXXHOCTH U
7 pasMepbl aTOMOB XMMHUYECKUX 3JIEMEHTOB 1 Bubmuorexa LIOK




OCHOBHBIE BUIEI XUMHUYECKOH CBsA3U . MloHHAS U

8 KOBAJICHTHAS CBSI3b bu6nmoreka IJOK
9 CocTtaBnenue 3JIeKTPOHHBIX (DOPMYIT BEIIECTB C
KOBAJICHTHOM CBSI3bIO. bu6nmoreka IJOK
Mertasnmuaeckasi ¥ BOJIOPOHAS CBSI3H.
10 MeTtajnueckas KpUCTalInuecKasl peieTKa. bubnuoreka [IOK
11 [IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYIT bubmmorexa [IOK
12 Crpoenue kpuctamoB. Kpucranudeckne pemeTku bubmmorexa [IOK
13 [TpranHB MHOTOOOpA3Hs BEIIECTB. Bbubnuorexa LIOK
14 JlucriepcHble CHCTEMBI. bubmoreka IIOK
15 KonrponbHas pabora. Bubmoreka [JOK
16 Kiraccudukanys XuMIIecKuX peakiiuii Bbubnuoreka [IOK




17 CKOpOCTh XUMHYECKUX PEAKIIHIA. bubanorexa [JOK

18 Karanus. bubmuoreka IIOK

19 XUMHUYEeCKOe PaBHOBECHE U YCIOBHUS €T0 bubmmorexa [IOK
CMELICHHUS.

20 [ToBTOpenue n o6o0mIeHNe bubmmorexa [IOK
CriocoObl BEIpa)KeHHS KOHLIEHTPALUH PACTBOPOB.

21 Bu6nuoreka IJOK

22 Pemenue 3ana4 Ha IPUTOTOBIIEHUE PACTBOPOB C Bbubnuorexa LIOK
ONPEEITHHON KOHLEHTPALMEH.
[IpakTnueckas padora 1. [Ipurorosnenue

23 pPacTBOPOB € 33JaHHON MOJIIPHON KOHIICHTpalyen Bbubnuorexa LIOK

24 DNeKTpoUTHYIECKas qucconuanus. BomopoaHsiit bubmuoreka IIOK
MMOKa3aTeb

25 Peaknun nonHoro oomMeHa. bubmuoreka LIOK




26 I'uaposn3 opraHuYecKux ¥ HEOPraHUIECKUX Bubnunoreka [IOK
COCIMHEHUM.

27 KonTtponbHas pabora 1mo TeMaM: X AMHICCKHEC bubmmoreka [JOK
peakuuu. PacTBopsl.

28 XVMHUYECKHe NCTOYHUKH TOKA. Psi cTaHmapTHRIX bubmmorexa [IOK
3JIEKTPOHBIX MOTCHIHAJIOB.

29 Koppo3ust METAIIIOB U e IpeayIpexICHHE. bu6moreka [JOK

30 DNeKTpoNn3. bubnmorexa [IOK

31 [ToBTOpeHne u 0600IIEHHE. Bu6nuoreka IJOK

32 OO0mas XxapakTepUCTHKA U CLIOCOOBI ITOJTyUEHUS Bubnunoreka [IOK
METAJIIOB.

33 0030p METAUTMYECKUX DIIEMEHTOB A-TPyII Bbubnuoreka [IOK

34 0030p MeTaUNIMYECKHUX 3IIEMEHTOB b-rpymm bubnmorexa [JOK




35 Mens. bubmunoreka IIOK

36 unk. bubnuoreka [IOK

37 TuTan u xpom. bubmmorexa [IOK

38 Keneso, HUKeNb, IIIaTHHA Bu6nuoreka IJOK

39 CIutaBel METAJLIOB Bu6nmoreka IJOK

40 OKCHIBI ¥ THAPOKCH]IBI METAJIIIOB bubmuoreka IIOK
[IpakTudaeckas padora 2. Perenue

41 9KCIIEPUMEHTAIBHBIX 3ajamy 10 Teme: MeTasuibl. Bubmmorexa [JOK
Kontponbhas pabora

42 bubmoreka IIOK

43 Pemenne 3amau Bu6nmoreka IJOK




44 00630p HEMETAIIIOB bubmmoreka [JOK

45 CBoiicTBa U MPUMEHEHUE BAKHEHIIINX HEMETAIIOB bubnuoreka [IOK

46 OO0mas XxapakTepUCTHKa OKCHIOB HEMETAIUIOB U bubmmorexa [IOK
KHCJIOPOIOCOAEPIKAIIUX KUCIIOT.

47 OxucnuTensHbIE CBOWCTBA CEPHON U a30THOM bubmmorexa [IOK
KHCJIOT.

48 CepHas 1 a30THas! KUCIOTHL. VX mpuMeHeHHe. bubnuoreka [IOK

49 Bomopoansie coenMHEHNS] HEMETAJIIOB Bubnuoreka [IOK

50 I'enerndeckast CBA3b OPraHUYECKUX H Bbubnuorexa LIOK
HEOPraHMYECKHUX BELIECTB

51 [IpakTuueckas padota 3. Pemenne Bubmuorexa LIOK
AKCTICPUMEHTAITLHBIX 33/1a4.

52 0000111eH1E U TTOBTOPEHHUE. Bbubnuoreka [IOK




53 KonTtposbHas padora Bubnunoreka [IOK
54 XuMHus B IPOMBIIUIEHHOCTH . [IpuHIUIBI Bubnmuorexa [IOK
XMMUYECKOr0 IIPOU3BOCTBA.
55 XYMHUKO - TEXHOJIIOTUIECKHE TPHHIINTIBI bubmmorexa [IOK
MIPOMBIIIIEHHOT'O TTOJIy4YEHHUS] METAJIIOB .
56 [Tomyuenue uyryHa. bubnmorexa [IOK
57 [IponsBoacTBo cTamy. bubmmorexa [IOK
58 XuMmus B OBITY. Bubnunoreka [IOK
59 Xumudeckasi pOMBIIIIICHHOCTh U OKPY Karomias Bubnunoreka [IOK
cpena
[IpakTnueckas padota 4. Pemenne
60 9KCIIEPUMEHTAIBHBIX 3a7ja4 110 HEOPTaHUYECKON Bbubnuorexa LIOK
XUMHUU
[IpakTnueckas padota 5. Pemenne
61 9KCIEPUMEHTANIBHBIX 337a4 110 OpraHNYeCKOn Bubmuorexa LIOK

XUMHHN




[IpaxTrueckas padora 6. Pemenne pacueTHBIX

62 3a/ad. bubmunoreka IIOK
[IpakTuueckas padora 7.

63 [Momyuenue, cobupanue U pacrio3HaBaHUE Ta30B. bubnuoreka [IOK

64 Hroropast KOHTpOJIbHAS paboTa. bubnuoreka [IOK

4 pesepBHBIX yaca  Utoro: 68 yacos u/p-7

K/p-6
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