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HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1o XMMUU Ha YpPOBHE CpeHEro ooluiero oOpazoBaHus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoi
Oenepanuny», TpeOOBAaHUN K pe3yJbTaTaM OCBOEHUS (delepanbHOW 00pa3oBaTEIbHON
mporpaMmel  cpemHero  obmero obpaszoBanus (DPOII  COQO), mnpencraBIeHHBIX
B @esiepaibHOM  TrocyAapcTBeHHOM oOpa3oBaTenbHOM —crangapte COO, ¢  yuérom
KoHuenuuu mpenonaBaHusi y4eOHOro mnpeamera «XuMHsS» B 00pa30BaTeIbHBIX
opranmzanusx Poccuiickoii ®enepanuu, peanu3yrONMX OCHOBHBIE 00pa3oBaTE/IbHBIC
MpOrpamMMbl, 1 OCHOBHBIX MOJOKeHUN «CTpaTeruu pa3BuTus BocnuTaHus B Poccuiickoi
®enepannu Ha niepuoa 10 2025 roga» (Pacnopsoxenue [IpasutensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAX0/J0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K OINPEACIICHUIO 00IIen
cTpareruu OOy4Y€HHUs, BOCIUTAHUS M Pa3BUTUS OOYYAIOUIMXCA CPEICTBAMHU Y4eOHOTO
npenMera «Xumus» 111 10—11 kiaccoB Ha 6a30BOM YpOBHE COCTABUIIM KOHIENTYaIbHbIE
nosnoxeHuss @PI'OC COO o B3auMOOOYCIOBICHHOCTU IIEJeH, COAepKaHUs, PEe3yJIbTaTOB
oOyueHusi ¥ TpeOOBAHUIN K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHME, IOJIy4aeMO€ BBIIYCKHMKaMH 0OIIe00pa30BaTeabHON
OpraHu3alliM, SIBJISETCS HEOTHEMJIEMOW 4YacThl0 UX OOpa30BaHHOCTU. OHO CHYKUT
3aBEPIIAIOIIMM JTAllOM peajM3allid Ha COOTBETCTBYIOLIEM €My Oa30BOM ypOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CUCTEME XMMHUYECKOro oOpa3oBaHHs. JTU
LEHHOCTH KacaloTcs IO3HAHUS 3aKOHOB MPUPOJbI, (HOPMUPOBAHUS MHUPOBO33PEHUS H
oO1Iel KylbTYphl YEIOBEKA, & TAKKE HIKOJIOTMYECKH 00OCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U MPUPOJIHOM cpene. Peannsyercs xumuueckoe oOpazoBaHrue 00y4aroluxcsl Ha
YPOBHE CpeaHEero oOuiero oOpa3oBaHMsI CpPEACTBAMH YYEOHOro mpeaMera «XUMHsD,
COJIEpKaHUE U MOCTPOECHHE KOTOPOIO OIPEACIICHBl B IPOrpaMME IO XUMHUU C YYETOM
crenudUK HAyKH XUMUHU, € 3HAaYEHUsI B TIO3HAHUU TIPUPOJABI M B MAaTEPUATIbHOMN JKU3HU
oOmiecTBa, a Takke C Y4€TOM OOIMX MeJed U NPUHLUIIOB, XapaKTEpU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero ooOmero ooOpa3oBanus B Poccuiickoi
denepanum.

XuUMHUSL Kak »JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MWIpaeT ocoOyl pojib B
COBPEMEHHOW LMBWJIM3ALMU, B CO3JaHUM HOBOW 0a3bl MarepuaibHOW KyJabTypbl. OHa
BHOCHUT CBOH BKJIaJ B ()OPMUPOBAHKME PALMOHAIBHOIO HAYYHOTO MBILIUICHHS, B CO3/IaHHE
LEJOCTHOTO MPEACTaBICHUS 00 OKPYXalolleM MHpEe Kak O €IWHCTBE NPHUPOAbl U
YeloBeKa, KOoTopoe (QopMupyeTcsi B XMMHHM Ha OCHOBE IMOHHMAHHS BEIIECTBEHHOIO
COCTaBa OKPY>KAIOUIEro0 MHUpPA, OCO3HAHUSI B3aUMOCBSI3U MEXAYy CTPOEHUEM BEUIECTB, MX
CBOMCTBAaMHU U BO3MOXKHBIMU O0JACTIMU TPUMEHEHUS.

TecHO B3aMMOIEWCTBYS C JAPYIMMHU €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCJIOBHEM YCIICIIHOTO TpyZa
U JKU3HU KaX10ro uieHa obuiectBa. CoBpeMEHHas XUMHUS Kak HayKa CO3UAaTeIbHasi, Kak
HayKa BBICOKHUX TEXHOJIOTUI HalpaBlieHa Ha pEIeHHE INI00ANbHBIX IPOOJIEM YCTOMYHNBOTO
pPa3BUTUSL 4YEJIOBEUYECTBA — CBIPbEBOM, DHEPr€THUYECKOW, MHIIEBOW, SKOJIOTHYECKOU
0€30MacHOCTH U OXPaHBI 370POBBSI.



B coorBercTBUUM C 00IIMMU LENSIMU U NPUHIUIAMHU CPEIHEr0 OOLIEro 0Opa3oBaHus
comepkanne npeamera «Xummus» (10-11 kmaccel, 0a30BBIH  ypOBCHb H3yuUCHH)
OPUEHTHPOBAHO MPEUMYILECTBEHHO Ha OOILEKYJIbTYPHYIO MOJATOTOBKY OOy4YaroIIuxcs,
HEOOXOAUMYIO UM JJisi BBIPAOOTKM MHPOBO33PEHUYECKHX OPUEHTHPOB, YCHEIIHOTO
BKJIFOUEHUS B JKU3Hb COLIMYMa, MPOJOJDKEHMs] 00pa30BaHUsl B Pa3IMYHbIX O0JACTIX, HE
CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMHUEH.

CocTraBnsromuMu npeaMera «XUMHsD SBISIOTCA 0a30Bble Kypchl — «Oprannyeckas
xumus» U «OOIIass 1 HEOpraHMYecKass XMMUS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUs
KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOI HAYKW: CUCTEMA 3HAHHUI [0 HEOPraHUYECKOH XUMUHU
(c BKJIIOYEHHMEM 3HaHWM W3 OOIIe XWMHUHU) M Oopranmdyeckoi xumuu. dopmmpoBaHue
JAHHOM CHCTEMbl 3HAaHUW TPU HM3YYEHHH IMIpeAMETa OO0ECHEeYHBAET BO3MOKHOCTH
pPaccMOTPEHHsI BCETO MHOroOOpa3usi BEIIECTB Ha OCHOBE OOIIMX IOHATUM, 3aKOHOB U
TEOPUN XUMUH.

Crpykrypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOopraHuyeckas XUMus» cpopMupoBaHa B IporpaMMe 10 XMMUU Ha OCHOBE CUCTEMHOIO
MOJIX0Ja K U3YUYEHHIO yueOHOro MaTepuana U 00yclIoBIeHa UCTOPUUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUM HA ONPENEIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce
OpraHMYeCKOM XMMHUHU BEILECTBA PACCMATPHUBAIOTCA HA YPOBHE KJIACCHUYECKOW TEOpUHU
CTPOCHMSI OpPTraHMYECKUX COECIAMHEHWH, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKUX U
ANIEKTPOHHBIX IMPEACTaBICHUN O CTpoeHHH BemiecTB. CBeneHus 00 M3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIOXKHBIX OHOJOTHMYECKH
AKTUBHBIX COEOUWHEHHW. B Kypce OpraHM4eckol XWMHUU TOJYy4arOT Pa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO 0O0IIEero oOpa3oBaHus MEpBOHAYATIbHBIC
MPEACTABICHUS] O XHUMHYECKOW CBA3M, KIACCU(PUKALMOHHBIX IPU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKOU PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs B IpeaMeTe « XUMUs» 0a30BOT0 YPOBHS paccMaTpUBAETCS
M3YYEHHBIII Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS TEOPETHUECKUW Marepuan u
(bakTosOornuecKrue CBEJCHUS O BEIIECTBAX U XMMHMUYECKON peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OOmass W HeopraHuueckas XHUMHS» OOyYarolIMMCS  IPEJOCTaBISETCS
BO3MOXXHOCTh OCO3HaTh 3HAUYE€HHWE MNEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U
METOJIOJIOTUYECKUX MO3ULUHN, TIy0XkKe MOHATh UCTOPHUUECKOE U3MEHEeHUEe (YHKIMI 3TOro
3aKOHa — OT 00oOMaroel 10 0OBACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunass cucrtema 3HaHMKA O BAXXHEWIIMX BEIIECTBAX, HMX COCTaBE, CTPOECHUH,
CBOMCTBax M MPUMEHEHHUH, a TaKXKE O XUMHUYECKUX pEaKIHUAX, UX CYUHOCTH U
3aKOHOMEPHOCTSIX IPOTEKaHMs AomnojHsAeTcs B Kypcax 10 m 11 kmaccoB sneMeHTamu
COZIEpKaHMS, UMEIOIINMH KYJIBTYPOJIOTMYECKUN WU TPUKIAJIHONW XapakTep. DTH 3HAHMS
CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JPYTUMHU HayKaMH, PacKpbIBAIOT €€
pOJIb B TO3HABATENBHOM M NPAKTHUECKON JEsTENIbHOCTH YeJIOBEKa, CHOCOOCTBYIOT
BOCIUTAHUIO YBAXKEHHUS K MPOIECCY TBOPUECTBAa B 0O0JIACTU TEOPUU U MPAKTHUECKHUX
NPWIOKEHUH XMMHMH, TOMOTAlOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H
JMYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3AHHBIX C XHUMHUEH, KPUTUYECKH OCMBICIUBATH
nH(GOPMALIMIO U MIPUMEHSATH €€ Ui MOMOJHEHUS 3HaHUMN, PEIICHNUs UHTEIJICKTYadbHbIX U
HKCIIEPUMEHTAJIbHBIX HCCIIEOBATeNIbCKUX 3aiad. B 1memom conepkaHue y4eOHOTo
npenMera «XUMHUS» JTaHHOTO YPOBHS M3YYEHHS OPUEHTUPOBAHO Ha (HhOpMHUpOBaHHE Yy
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oOy4Jaronmxcsi MUPOBO33PEHUYECKON OCHOBBI JJIs MOHUMaHUs PUI0CO(CKUX HIIEeH, TaKUX
KaK:  MaTepuajibHOE  E€QUHCTBO  HEOPraHMYEeCKOr0o W OPraHh4YecKoro  Mupa,
O0OyCJIOBIGHHOCTh CBOMCTB BEHIECTB HMX COCTABOM W CTPOCHHEM, I103HABAEMOCTb
OPUPOJHBIX SIBIICHUM IYyTEM 3KCIIEPUMEHTA M PEUICHUS MPOTHBOPEYHUM MEXKAY HOBBIMU
dbakTaMM W TEOPETUYECKUMH MPEANOChUIKAMHU, OCO3HAaHUE POJU XUMHUU B PELICHUU
HKOJIOTMYECKUX TpoOsieM, a Takxke MpodsieM cOepekeHUsT PHEPreTUYECKUX PECypCoB,
CBIPbS, CO3[JaHUSI HOBBIX TEXHOJOTUIA U MaTE€pPUAJIOB.

B nnane pemeHus 3a1ad BOCIHUTAHMS, Pa3BUTHS U COLMAIMA3ALUU OOYYarOIIHUXCS
MPUHATHIC IPOTPAMMON MO XUMHUHU MOJXOJIBI K OMPEACICHUIO COAEPKAHUS U TTOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (opMHpoBaHHE YHHBEPCAIbHBIX YYE€OHBIX JIEHCTBUH,
uMeromMx 0a30Boe 3HAUEHUE IS PA3IMYHBIX BUIOB JACSITEILHOCTU: PEHICHUS MpoOIieM,
MOMCKa, aHaIu3a U o0pabOTKU MHGOpPMAIMK, HEOOXOAUMBIX JUISi MPUOOPETEHUS OIbITa
NPAaKTUYECKOM M UCCIENOBATEIBCKON JEATEIIBHOCTH, 3aHUMAIONIE Ba)XHOE MECTO B
MMO3HAHUU XUMUHU.

B mpakTtuke npenopaBaHusi XUMUM KaK Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl,
TaKk U Ha YPOBHE CpEAHEro OOIIero oO0pa30BaHMs, NMPHU ONPEACIECHUU COJIEPKaTEIbHON
XapaKTEPUCTHUKU LIeJICH U3yUYEeHUS IPEAMETA HAPABICHUEM NIEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAJAMIIMOHHO TPU3HAETCS (OPMUPOBAHHME OCHOB XMMHUYECKOM HAyKuM Kak o00JiacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTHYECKON AEATEIBHOCTH YEJIOBEKa U KaK OJJHOTO M3
KOMIIOHEHTOB MHUPOBOUW KyJbTypbl. C METOAMYECKONM TOYKH 3pPEHHS] TAKOM MOAXOI K
ONpENEICHUIO LIEJIe N3yUeHHUsI PEAMETA SBIISETCS BIOJIHE ONPABIaHHBIM.

CornacHo JaHHOW TOYKE 3PEHUS TJIABHBIMH LIEJISIMU U3YyUCHUS MpeaMeTa «XHUMUS»
Ha 6azoBoMm ypoBHe (10 —11 ki1.) siBHIAIOTCA:

- GOpMUPOBAHUE CHUCTEMbl XMMHUUYECKUX 3HAHUM Kak BaKHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW JIEKAT KIIOYEBBIC IMOHSATHS,
dbyHIaMEeHTaIbHBIE 3aKOHBI M TEOPUM XUMHUH, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE U
NOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUII MHPOBO33PEHUYECKOr0 XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

- opMHUpOBAaHUE U Pa3BUTHUE TPEACTABICHUNA O HAYYHBIX METOJAX TO3HAHUS
BEIIECTB W XHUMHUYECKHX PpEAKIUH, HEOOXOAUMBIX JIi NPHOOPETCHHS YMEHUU
OpPHUEHTUPOBATHCA B MUPE BEIIECTB U XUMUUYECKUX SIBICHUHN, UMEIOIIUX MECTO B MPUPOJIE,
B IIPAKTUYECKOW U IMOBCETHEBHOM KU3HU;

- pa3BUTME YMEHHU M CHOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HAONIOACHUEM U
OOBSCHEHHEM XHMMHUYECKOIO SKCHEPUMEHTa, COOJIIOJICHHEM MpaBWI  0€30MacHOTO
oOpallleHusl C BEIIECTBAMM.

Hapsiny c atuMm, coaepskarenbHash XapaKTEpUCTHUKA Ieed W 3aJad HM3y4YeHHs
npeAMeTa B MporpaMme Mo XUMHUM YTOYHEHAa M CKOPPEKTHUPOBAaHA B COOTBETCTBUM C
HOBBIMU TPUOPUTETAMH B CHCTeMe cpeaHero oOmiero oOpa3zoBanHusi. CeronHs B
MPEMNOIaBaHUM XUMUU B OONBIIEH CTEMEeHW OTAAETCS NPEANOYTCHHE MPAKTUYECKOU
KOMITOHEHTE CoOJepKaHusi OOYyYEeHHS, OPUECHTUPOBAHHOW Ha TMOATOTOBKY BBITYCKHUKA
o01meo0pa3oBaTeIbHOM  OpraHM3allid, BIAJCIONIET0O HE  HAa0OpoM  3HAaHWH, a
(YyHKIIMOHATBFHOW TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHSIMU aKTUBHOTO TOTYUYEHUS
3HAHUU U IPUMEHEHUS UX B PEATIbHOM KU3HU JJI PEUICHUS MPAKTUYECKUX 3a/a4.



B cBs3u ¢ 3THM Tpu HM3y4YeHUM TpenMeTa «XUMHs» JTOMUHHUPYIOIIEe 3HauYeHHUE
pUOOPETAIOT TAKUE IETTH U 33/1a49H, KaK:

ajanrtanys OOyJaromMXCs K YCIOBHSM JWHAMHYHO pPa3BUBAIOMIETOCS MUPA,
(dbopMHpOBaHNE WHTEIICKTYyallbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CcaMOOOpa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHIO TPAMOTHBIX PEIICHWA B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dopMupoBaHrue y OOy4yaroUMXcs KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHIN),
MMEIOINX YHUBEPCAJIbHOE 3HAYCHHWE NJISl Pa3IMYHBIX BHUJIOB JESATEIBHOCTH: PEUICHUS
npobiieM, MOKCKa, aHalu3a U 00pabOTKH HHPOPMAIIH, HEOOXOAUMBIX IJIs1 TPUOOPETECHUS
OTIbITa ACSITENFHOCTH, KOTOpasi 3aHUMAET Ba)KHOE MECTO B MO3HAHWU XUMHH, a TAKKE IS
OLICHKH C TIO3UIUN JKOJIOTUYECKOW Oe30MmacHOCTH XapaKTepa BIMSHHUS BEIIECTB H
XUMHYECKUX MPOIIECCOB Ha OPTaHU3M YEJIOBEKA U TPUPOTHYIO CPEIY;

pa3BUTHE T[IO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYAIbHBIX UM  TBOPUYECKUX
CIIOCOOHOCTEW O0O0ydYaromMXcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpEeTaTh HOBBIC
3HaHHWA 1O XUMHUU B COOTBETCTBHUM C >KM3HEHHBIMH NOTPEOHOCTSIMH, HUCIOJIb30BaTh
COBpEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUU JIJIsl IOMCKA U aHaJIn3a yYeOHOW U Hay4YHO-
HOMYJISIPHON MHPOPMALIMM XMMHUUECKOTO COJIEP/KaHNUS;

(opMupoBaHHEe U pa3BUTHE Yy OOYYaAIOIIUXCS ACCOLMATHUBHOIO U JIOTMYECKOIO
MBIIUICHHS, HaOIIOJATEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, TpU TIUIAHUPOBAHWU U TPOBEACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHHE Y OOyJarommxcsi yOS:KIEHHOCTH B TYMaHHUCTHUECKON HAMpPaBIEHHOCTU
XUMHHA, €€ Ba)XHOM pOJIM B PEHICHWH TJIO0ATBHBIX MPOOJeM PallOHAIBHOTO
MPUPOJIOTIONH30BAHUS, TIOTIONIHEHUS  JHEPreTUYECKHMX PECYpCOB M COXpaHEHUS
IPUPOJIHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOr0 OTHOUICHUS K IPUPOJIE
U CBOEMY 37I0POBbIO, @ TaK)K€ MPHUOOPETEHUS ONbITA UCIIOJIb30BAHUS MOTYYSHHBIX 3HAHUN
JUIS  TPUHATHS TPAMOTHBIX PEIICHUH B CHUTYyallUsAX, CBS3aHHBIX C XHMHUYECKUMHU
SIBIICHUSIMHU.

B yueOGHOoM T1utane cpemHero o6miero oOpa3oBaHMsI TpeAMET «XUMHS» 0a30BOro
YPOBHS BXOJUT B COCTaB MpeaMETHON 001acTu «EcTecTBEeHHO-HAayUHbIE IPEAMETHIY.

OOmiee yMcnO 4YacoB, OTBEAEHHBIX JJISI M3YyUYEHUs XUMHHM, Ha 0a30BOM YpOBHE
cpeaHero odiiero odpazoBaHusi, coctaBisieT 68 yaco: B 10 kinacce — 34 yaca (1 yac B
Henento), B 11 knmacce — 34 yaca (1 gac B Hefento).

COAEPKAHUE OBYUYEHUSA

OBIIIAA U HEOPTAHNYECKASA XUMUSA

Teoperuueckue 0CHOBbI XMMHH

XuMuueckuil anmeMeHT. ATtoM. fAapo aroma, M30TOMBI. DJEKTPOHHAs 000JOYKa.
DHEepreTUYeCKUe YPOBHHU, IMOMYPOBHH. ATOMHBIE oOpOWTanmud, s-, P-, d- 3JIeMEHTHI.
OcoOeHHOCTH pacTpesieieHHs dJICKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB TEPBBIX
YEeTBIPEX MEPUOI0B. DIIEKTPOHHAS KOH(PHUTYpaIIHsi aTOMOB.

[lepuonnueckuit 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKHX HJIEMEHTOB Jl.
N. MenneneeBa. CBsi3b NEPUOANIECKOTO 3aKOHA U [lepnoandeckoi CUCTEMbI XUMUYECKUX



anemeHtoB J[. UW. MenmeneeBa ¢  COBPEMEHHOM TEOPUEHM CTPOEHUS  ATOMOB.
3aKOHOMEpPHOCTH M3MEHEHHUs CBOMCTB XUMHUYECKHUX DJIEMEHTOB M 00pa3yeMblX HMHU
IOPOCTBIX M CIIOKHBIX BEMIECTB IO TPyIIaM W MepuoiaM. 3HAYEHUE MEPUOTUYECKOTO
3aKOHa B pa3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XMMUYECKasl CBsA3b. BUIbl XUMHUUYECKOW CBSI3U (KOBaJIEHTHAs
HEMOoJISIpHAass M MOJSpHas, MOHHAs, MeTaJUIM4ecKas). MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHON XMMHYECKOW CBSI3M (OOMEHHBIM M JTIOHOPHO-AKIENTOPHBIN). Bomopomnas
CBA3b. BaneHTHOCTh. DileKTpooTpuuareabHOCTh. CTeneHb okuciaeHus. MIoHbl: KaTHOHBI U
AHVOHBI.

BemectBa MOJEKYISIPHOIO W HEMOJIEKYJISIPHOTO CTPOCHHs. 3aKOH HOCTOSHCTBA
COCTaBa BEUIECTBA. THUIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
TUIIA KPUCTAIUINYECKON PEIIETKH.

[Tonartue o nucnepcHbIx cucteMax. ICTUHHBIE U KOJUIOMIHBIE pacTBOpbL. MaccoBas
JI0JIsl BELIECTBA B PACTBOPE.

Knaccudukanus HeopraHmyeckux coequHeHuid. HomeHkiaTypa HEOpraHMYECKUX
BellecTB. ['eHeTnueckas CBsI3b HEOPraHUUECKUX BEIECTB, IPUHAMICKAIIUX K PA3IUYHbIM
KJIaccam.

Xumnueckas peakiusi. Knaccudukanus XuMUYECKUX peakluii B HEOPraHUYECKOW U
OpPraHWYECKOM XHMHMHU. 3aKOH COXPAaHEHHsS MacChl BEUIECTB, 3aKOH COXPAHECHHUS U
MPEBPALIECHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (pakTopoB. OOpaTUMbIE PEAKLIUH.
Xumuyeckoe paBHoBecre. MaKTOPHI, BIUAIOIIME HA COCTOSHUE XUMUYECKOI'O PABHOBECHS.
[Tpuanmn Jle [latense.

Onektponutuyeckass auccouuanus. CunbHble W cinadble 3iekTpoiuthl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KHUCIIAsl, HEUTPAJIbHAs, LIEJIOYHAsL.

OKUCANTETLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEPUMEHTAIbHBIE  METOJIbl  M3YYEHMWS BEHIECTB W WX  PEBPAICHUN:
nemMoHcTpauus Tabmui «lleproguyeckas cucTeMa XMMHUYECKHX 2JIeMEHTOB  /JI.
W. MenpaeneeBa», U3y4eHHE MOJEIECH KPUCTAUIMUECKUX PEMIETOK, HaO0IeHHe
M OMHCAHWE JIEMOHCTPAI[MOHHBIX M JIA0OPATOPHBIX OIBITOB (Pa3IOKEHHE TEPOKCUIIA
BOJIOPOJIa B IPUCYTCTBUM KaTaM3aTOPA, OIPEACIICHUE CpPENbl PACTBOPOB BELIECTB C
MOMOILbIO YHUBEPCAJIBHOTO HHJMKATOpa, PEaKIUu HOHHOrO OOMEHa), MpPOBEICHUE
MpaKkTUYecKol paboTel «BiusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XHWMHYECKOU
peakuum».

PacuérHble 3anauu.

Pacyétel Mo ypaBHEHMSIM XHMHWYECKUX PEAKIUi, B TOM YHUCIIE TEPMOXHUMHUYECKUE
Pacy€ThI, pacy€Thl C UCIIOIB30BAHUEM MTOHATHS «MACCOBas JTOJIS1 BEILIECTBAY.

Heoprannuyeckasi xummust

Hemeramner. Ilonoxenne HemeramioB B Ilepmogmyeckoll cucremMe XUMHYECKHUX
anemeHToB J[. 1. MeHneneeBa u ocoOeHHOCTH cTpoeHHs aToMoB. Du3ndeckrue cBOWCTBA
HEMETAJJIOB. AJUIOTPONUS HEMETAIOB (Ha TNpUMEpe KHUCIopoaa, cepbl, (docdopa u

yriepoaa).




XVMMHYECKHE CBOMCTBA BaXKHEHIINX HEMETAIIOB (TaJIOT€HOB, Cepbl, a30Ta, Gocdopa,
yriaepoja W KpEeMHHUs) U UX COCAMHEHHH (OKCHIOB, KHUCIOPOJCOACPKAIIUX KHUCIOT,
BOJIOPOJIHBIX COETUHEHU).

[IprMeHEHNE BAXKHENIIIMX HEMETATUIOB U UX COCTMHEHUI.

Meramnbl.  Tlomoxxenue w™etaimioB B [lepuoanyeckor cHUCTEME XUMHYECKHX
anemenToB JI. Y. MenaeneeBa. OCOOEHHOCTU CTPOEHUS SIEKTPOHHBIX 000JI0YEK aTOMOB
MetauioB.  OOmme  ¢gusnueckwe  cBoiicTBa  MeTauioB.  CrlaBel  METaJIJIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILIOB.

XUMUYECKUE CBOWCTBA BAXKHEHIIUX META/UIOB (HATpUM, Kaluil, KalblMii, MarHuu,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEb) U UX COCTUHECHUIA.

Ob61ue cnocoObl moMy4eHust MeTasuioB. [I[puMeHeHe MeTasioB B OBITY U TEXHUKE.

OKCHEPUMEHTAIbHBIE METOJAbl M3YYECHUS BEIIECTB M MX MPEBPAIICHUN: HU3yYCHUE
KOJUIEKITUHU «MeTaibsl ¥ CIUIaBbl», 00pa3Il0OB HEMETAIOB, PEIICHUE IKCIIEPUMEHTATbHBIX
3ajay, HAONIOJICHHWE U OINHMCAHUE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIMBITOB
(B3auMoOJieHiCTBUE THAPOKCHIA aAJTIOMUHUS C PAcCTBOpAMHM KHUCJIOT U  IIEJOYeH,
KaueCTBEHHbBIC PEAKIIMU HA KATHOHBI METAJIJIOB).

PacuérHble 3a1a4u.

Pacuérel Macchl BelecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIMU BEIIECTB, Pacuy€Thl MacChl
(oObéMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUMU, €CIU OJHO M3 BEIIECTB HMEET
MIPUMECH.

XUMHA U )KU3Hb

Ponp xumuum B o0OecHeYeHUH HSKOJIOTHYECKOW, HSHEPreTUYECKOM U MHIIEeBOM
0€301acCHOCTH, Pa3BUTHU MeAUIMHBIL. [[OHSITHE 0 HAYYHBIX METOJIaX MO3HAHUSI BEIIECTB U
XUMHYECKUX PEAKIIHMN.

[IpeacraBnenuss o0 OOMMX HAYYHBIX MPUHIMIAX TMPOMBIIUICHHOTO TMOTYyYEHUS
BAKHEUILNX BELIECTB.

YenoBek B MHUpE BEILIECTB U MAaTEPHUAJIOB: BAXKHEUIINE CTPOUTENIBHBIE MaTEpHUAlIbI,
KOHCTPYKIIMOHHBIE MaTE€pHUalbl, KPACKH, CTEKJIO, KEpAMUKA, MaT€pUalIbl JJi JIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAHUUYECKUE U MUHEPATbHBIE YI0OpEHUSI.

XUMUS U 3J0POBBE YEIOBEKA: MTPABUIIA UCIIOJIB30BAHUS JIEKAPCTBEHHBIX MTPENApaToB,
rpaBuia 0e301acHOro HCTIOJIb30BAHUSA MPEIapaToB OBITOBOM XUMUH
B MOBCEIHEBHOW JKU3HU.

MeXnpeaMeTHBIE CBSI3H.

Peanuzanusis MeXNpeaMETHBIX CBS3€d NpU W3YYEHUH OOILIEed U HEOopraHUYeCcKOu
xuMud B 11 Kkiacce OCYIIECTBIISIETCSI Ye€pe3 HMCIOJIb30BAHUE KaK OONIUX €CTECTBEHHO-
Hay4YHBIX TIOHSTUM, TaK W TOHSTUH, SIBJISIOMIMXCS CHUCTEMHBIMU IS OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OOmme ecTecCTBEHHO-HAYYHbIC TIOHSTHS: HAYYHBIM (PaKkT, TUIOTE3a, 3aKOH, TEOPHs,
aHalIW3, CHUHTE3, KiIaccuukanus, TMEePUOJANIHOCTh, HAOIIONCHUE, OSKCICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHNUE, SIBJICHUE.

dusukKa: Matepusi, SHEPTUS, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, HSHEPTETUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OO0BEM,




arperaTHoe COCTOSIHHE BelIecTBa, (DM3MUECKHE BETUYMHBI M EIUHHIBI MX H3MEpEeHHS,
CKOpPOCTb.

buonorus: xierka, opraHusM, sKocucTema, omocdepa, MaKpo- ¥ MHUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHEpasbl, TOpHBIE TIOPOJBI, IIOJE€3HBICE HCKOMAeMble, TOILIHBO,
pECypCHI.

TexHoyoruss: XUMHUYECKas TPOMBINIUICHHOCTh, METaUTyprHs, IPOU3BOJICTBO
CTPOMTEIBHBIX ~ MAaTEPHAJIOB,  CEIBCKOXO3SMCTBEHHOE  IPOM3BOJICTBO,  ITHIIEBAs
IIPOMBIIIJICHHOCTD, dapmareBTHYECKAS IIPOMBIIIJICHHOCTD, TIPOU3BOICTBO
KOCMETHYECKHX  TpEernapaTroB,  IMPOM3BOJACTBO  KOHCTPYKIIMOHHBIX  MaTepHAJIOB,
AJICKTPOHHASI MPOMBIIICHHOCTh, HAHOTEXHOJIOT HH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI' PAMMEBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUSI 00yJaroUuMUCS
IporpaMM cpeaHero oOmiero o0pa3oBaHus (JIMYHOCTHBIM, METaNpeIMETHbIM U
npeaMeTHbIM).  HaydHo-meToauueckoil OCHOBOM uisi  pa3pabOTKH  IJIaHUPYEMBIX
pE3yNbTaTOB OCBOEHHUS MPOrpPaMM CpPEIHEro 0oO0IIero oOpa3oBaHMs SIBISETCS CUCTEMHO-
JEeSATEIbHOCTHBIN TOJIXO/I.

B cOOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM MOJIXO/IOM B CTPYKTYpPE JTUYHOCTHBIX
pE3yNbTaTOB OCBOEHHUA MpeaMeTa «XUMUS» Ha YPOBHE CpeIHEro oduiero oOpa3oBaHHs
BBIJICJICHBI CJIEIYIOLIUE COCTABIISIFOLIHUE:

OCO3HaHUE 00YYaroIMMHCS POCCUNCKOM Ipa)1aHCKOW MJIEHTUYHOCTH — FOTOBHOCTHU
K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIETICHUIO;

HaJINYME MOTUBALUHU K O0yUYEHUIO;

LICJICHANIPABJIICHHOE pa3BUTHE BHYTPEHHUX YOEKICHHH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEHW U UCTOPUUECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U  CIIOCOOHOCTh  OOYyYaroIIMXCS PYKOBOACTBOBATbCS B  CBOEH
NESATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, MPUCYIIUMH LEJIOCTHON CHCTEME
XUMHUYECKOT0 00pa30BaHus;

HaJM4Ke MPaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIIOCOOHOCTU CTAaBUTH LIEIU U
CTPOUTD KU3HEHHbIEC TIIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMeTa «XUMHUSD» AOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCIHUTATEIBHON MAESATENBHOCTHU B COOTBETCTBHM C T'YMaHHCTHYECKHMH,
COLIMOKYJIbTYPHBIMHU, JTYXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU M HJI€aJJaMU POCCUHCKOIO
TPaKJAHCKOTO 00IIeCTBa, MPUHSATHIMU B OOIIECTBE HOPMAaMH U TIpaBUJIAMU TIOBEICHUS,
CHOCOOCTBYIOLIMMH  IpPOILIECCaM  CaMOIO3HAHUS, CaMOPAa3BUTHSI W  HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTH 00YYaIOITNXCS.

JInyHOCTHBIE ~ pe3yJbTaTbl  OCBOCHHUS  MpeaMeTra  «XUMHS»  OTPAXKAOT
cOPMUPOBAHHOCTh  OMbITA  [MO3HABATEJIbHOM M  NPAKTUYECKOW  JI€ATEIbHOCTH
oOyJaroIuxcs Mo peanu3aliy MPUHATHIX B 00111eCTBE IIEHHOCTEH, B TOM YMCJIE B YACTH:

1) rpaIaHCKOTo BOCIIMTAHUSI:



OCO3HaHUsl O0O0YyYalOUMMHUCA CBOMX KOHCTHUTYLUHMOHHBIX IpaB M OOA3aHHOCTEH,
yBaKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPE/ICTABIICHUS O COIMAIBbHBIX HOPMAax M MpaBUJIaX MEXIMYHOCTHBIX OTHOIIECHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEIBLHOCTH NPHU CO3JaHUU Y4eOHBIX
MIPOCKTOB, PEIICHUH Y4YEOHBIX W TIO3HABATENBHBIX 3a/1a4, BBITIOJIHCHUH XHMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apPTyMEHTBI
JIPYTUX MPU aHATH3E PA3TMIHBIX BUIOB YICOHOH ACITEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS

IIEHHOCTHOTO OTHONICHHSI K UICTOPUYCCKOMY U HAYIHOMY HACJICIUI0 OTECYECTBEHHOM
XUMUHU;

yBaKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO MPUMEHECHHUS
XUMHUHU, OCO3HAHMSI TOTO, YTO JOCTIDKEHHUS HAYKH €CThb pe3yJbTaT JIMTEIbHBIX
HaOIIOCHUM, KPOIIOTJIMBBIX IKCIIEPUMEHTATIBHBIX MMOMCKOB, MOCTOSIHHOTO TPy/Aa YYEHBIX
U TIPAKTUKOB;

UHTEpEeCa U TO3HABATENIbHBIX MOTHUBOB B TMOJYYEHHUU M TOCJCAYIOIIEM aHaInu3e
uH(dOpMaIUK O MEePEOBBIX JOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

HPaBCTBEHHOT'O CO3HAHWSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallUH, CBS3aHHBIC C XUMUYCCKUMH SIBJICHUSMH,
¥ IPUHUMATh OCO3HAHHBIC PEIICHUSI, OPHCHTHPYICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
Y IIEHHOCTH,

TOTOBHOCTH OIICHUBATh CBOE TOBEACHHUE M IMOCTYIKH CBOWX TOBAPHIICH C MO3WINAN
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUI 3TUX TTOCTYIKOB;

4) hopMHUpOBaHHUSI KYJIbTYPHI 310POBbSI:

MOHUMAaHUS IIEHHOCTEHW 370pOBOr0 M Oe30macHoro obpasa >KU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3NYECKOMY U IICUXUYECKOMY 37I0POBBIO;

COOJIFOICHUS TTPaBIIT 0€30MaCHOTO OOPAIIICHUS C BEIIECTBAMHU B OBITY, TTOBCETHEBHOM
KU3HU U B TPYJIOBOH JI€SITEIILHOCTH;

MOHUMAaHUSl [EHHOCTH TPaBWJI HHAUBUAYAJBHOTO MU KOJIJICKTUBHOTO O€30MacHOIO
MOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTFOJCH;

OCO3HAHMWS TIOCIHEJACTBUHA W HENPHATHS BPEAHBIX MNPUBBIYCK (yrmOTpeOaeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

5) TpyA0BOr0 BOCIIUTAHUSI:

KOMMYHHUKATUBHOW KOMIIETCHTHOCTH B Yy4e€OHO-HCCIIEIOBATEILCKON NEITEIHHOCTH,
0OIIIECTBEHHO TOJIC3HOM, TBOPUECKOM U PYTHX BUIAX ACATCIHHOCTH;

YCTAaHOBKM Ha aKTHUBHOE yYacTHE B PEIICHWW MPAKTHYECKUX 3a/1ad COIUAIbLHOU
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY W3YYCHHIO Mpodeccril pa3InyHOTO POja, B TOM YHUCIE
Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEILHOCTH,
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TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYyAIbHOW TPAaeKTOpUHM OOpa3oBaHMS,
Oynymeid npodeccud M pealn3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBAa;

6) 3K0JIOTNYeCKOTr0 BOCTIMTAHUS

HKOJIOTUYECKH  11eJIeCOOOpa3HOr0  OTHOUIEHUS K MPUPOJIe, KAaK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAaHUsI  TJI00AILHOTO  XapakTepa  HSKOJOTMYECKUX  MOpoOJeM,  BIMSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOM CPEJIbI;

OCO3HaHMSI HEOOXOAMMOCTH HCIOJIb30BaHUSA JOCTUKEHUW XUMHHM JJIS PELICHUS
BONPOCOB PAIMOHAIIBHOTO MPUPOIOIIOTIB30BAHMUS;

AKTUBHOI'O HEINPUATUS JNEUCTBUM, NPUHOCAIIMX BPEH OKPYKAIOUIEH NPUPOTHON
cpelne, YMEHMsS MPOTHO3UPOBATh HEOJArONPUSTHBIE HSKOJOTMYECKHUE TOCIEACTBUS
OpeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HUX;

HaJMYUsl PA3BUTOTO SKOJIOTMYECKOTO MBIILICHHUS, SKOJIOTUYECKON KYJIbTYPHI, OMBITA
NEATEIIbHOCTH SKOJIOTMYECKOM HAIPaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOW W COIMAIBHOW MPAKTUKE, CIIOCOOHOCTU U YMEHUS
aKTUBHO MPOTUBOCTOSTH UJCOJIOTHH XeMOhoOUH;

7) IEHHOCTH HAYYHOTO MO3HAHMS

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHOU MPAKTUKH;

MOHMMAaHUS CTEeU(UKA XUMHHM KaK HayKH, OCO3HaHUs €€ poJih B (POpMUPOBAHUU
pallMOHAJIBHOTO HAY4YHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TpEACTaBieHUs o0
OKPY)KAIOLIEM MHUpPE KaK O €IUHCTBE MPUPOJLI M YEJIOBEKa, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEHN U pElIeHUHU MPOOJIEM COXPAHEHUS IPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTH B 0COOON 3HAYMMOCTH XMMHUHU JJIsl COBPEMEHHOM ITUBUJIN3AlUU: B €€
TYMaHUCTHYECKOW HAMpaBICHHOCTH W Ba)XHOM POJM B CO3MaHMM HOBOW 0asbl
MaTepUaIbHOM KYJIBTYphI, PEHICHUU TI0OANbHBIX MPOOJEM YCTOWYMBOTO pPa3BUTHS
YeJI0BEUYECTBA — CHIPLEBOM, SJHEPIETUUSCKOM, MUIIIEBON 1 SKOJIOTHYECKON 0€30MMacHOCTH, B
Pa3BUTHH MEIUIMHBI, OOECIEYCHUH YCIOBUN YCHENIHOTO TpyJda W OSKOJOTUYECKU
KOM(pOPTHOM JKM3HU KaXKI0TO YJIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTU: MOHUMAHHS CYIIHOCTH METOJIOB TMO3HAHMS,
HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOJIH30BaTh MOJIy4aeMble 3HAHUS
JUIs aHaiu3a U OOBSCHEHUS SIBIICHUM OKPYXAIOIIero MuUpa U MPOUCXOIAININX B HEM
W3MEHEHHM, yMeHUsl JiejaTh 00OCHOBAHHbBIC 3aKJIIOUEHUS] HA OCHOBE HAyYHBIX (PAKTOB U
MMEIOIIUXCS JAHHBIX C IEJIbIO MOJTYyUYEeHUS JOCTOBEPHBIX BBHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIbHO HCMOJIb30BaTh XUMUUYECKUE 3HAHUS ISl PELICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN AeSITEIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPBHIBHOMY 00Pa30BaHUIO U caM000pa30BaHUI0, K
AKTUBHOMY I[IOJYYEHHIO HOBBIX 3HAHUWA MO XHMHH B COOTBETCTBUU C >XKU3HEHHBIMHU
MOTPEOHOCTIIMU;

WHTEpeca K OCOOCHHOCTSIM TpyJda B pa3iduuHbIX cdepax mnpodeccruoHaIbHOMN
NEATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI
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MertanpenMeTHbIE pe3yIbTaThl OCBOCHHUS YUEOHOTO MpeaMeTa «XUMHsS» Ha ypOBHE
CpeaHero oo01ero 0opa3oBaHus BKIHOYAIOT:

3HAYMMBbIC U151 dbopmMupoBaHUs MHPOBO33PEHUS 00yJarommxcs
MEXIUCIUIUIMHAPHBIE  (MEXIIpEeIMETHbIC) OOIEHAyYHbIE TOHATHS, OTpaKAIOIIUE
I[EJIOCTHOCTh HAYYHOM KapTUHBI MUpPA U CIIEIU(UKY METOI0OB ITO3HAHUS, UCTIONb3yEMbIX B
€CTECTBEHHBIX HaykKax (Marepus, BELIECTBO, SHEPrus, SIBJICHUE, MPOIECC, CHUCTEMA,
Hay4HBIA (DAKT, TMPUHINI, THUNIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICIOBAHHE,
HaOJI0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCabHble  y4yeOHbIe JeiCTBUS  (IIO3HABATEIbHBIE, KOMMYHUKATHUBHBIEC,
peryJsaTUBHBIE), obecrieunBammme GHOpMHUpPOBaHUE (QYHKIIMOHATHHOW TPAMOTHOCTU H
COIMAJIbHON KOMIIETEHIIMU 00Yy4YaroIIuXCs;

CITIOCOOHOCTh  OOYYArOIIUXCS HCIIOJIb30BaTh OCBOCHHBIE MEXIUCITUIIIMHAPHBIE,
MHPOBO33pPEHUYECKHE 3HAHUSA M YHUBEpCaJIbHbIE YUCOHBIC NEHCTBHS B IMO3HABATEIILHOW U
COILIMAJIbHOM MTPaKTHUKE.

MeranpenMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCAIbHBIMU y4eOHBIMH
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJITUBHBIMU JCHCTBUAMU.

OBJajieHNe YHUBEPCAJIbHBIMH Y4eOHbIMHU MO3HABATEJIbHBIMHU J1€HiICTBUSIMU:

1) 6a30Bble JIOrHYECKHE T1eHCTBHA:

CaMOCTOSITENIbHO (OPMYJIUPOBATh U AKTyallM3UPOBATh MPOoOJIEeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPENEIIATh LENU NESITEIbHOCTH, 3a/aBas napaMeTpbl U KPUTEPUU UX JTOCTUXKEHHS,
COOTHOCUTBH PE3YJIbTAThl ICSITEIHLHOCTH C TOCTaBIECHHBIMHU LIEIISIMHU;

HCIIOJIL30BaTh MPU OCBOEHUU 3HAHUN MPUEMBI TOTUUYECKOTO MBIIUICHUS — BBIICTSATh
XapaKTepHbIE NPU3HAKKW TOHATUM M YCTAHABJIMBATh HX B3aUMOCBS3b, HUCIIOJIb30BaTh
COOTBETCTBYIOIIHME TOHATHUS JIJIs1 0OBSICHEHUS OTIASIbHBIX ()aKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHHMS W KPUTEPUHU IS KIIACCU(UKAIIMK BEIISCTB W XUMHUYCCKUX
pEaKLNi;

yCTaHaBJIMBATh MPUYMHHO-CJICICTBEHHBIC CBSI3U MEXY MU3YyUYaeMbIMU SIBIICHUSIMU;

CTPOHTH JIOTUUECKHE PaCCYyXACHUSA (MHIYKTUBHBIC, JICTYKTHBHBIC, 1O aHAJIOTHH),
BBISIBJIATH  3aKOHOMEPHOCTM M TPOTHUBOPEYMS B  pacCMaTPUBAEMBIX  SIBJICHUSIX,
(hopMyJIHpPOBaTh BBIBOJIBI M 3aKJTFOUCHUS,

MPUMEHAThL B TIPOIECCE TO3HAHUS, WCIOJIb3YEMbIE B XUMHUU CHUMBOJUYECKUE
(3HaKOBbIE) MOJIETH, MPEOOPA30BHIBATh MOJICIBHbBIC MPEICTABICHUS — XUMHUECKUNA 3HAK
(cuMBOJI) SNEeMeHTa, XuMuueckas (opmylia, ypaBHEHHE XUMHUUYECKOW peakiuu — Mpu
pelieHnd y4eOHBIX IMO3HABATENIbHBIX W MPAKTHUYECKUX 3a/lady, MPUMEHSITh Ha3BaHHbBIC
MOJICTIbHBIE TPEJICTABICHUSL JJIsl BBISIBJICHUS XapaKTEPHBIX IMPU3HAKOB H3y4aeMbIX
BEIIIECTB U XMMUYECKUX PEaKIUH.

2) 6a3oBbIe McCIeA0BaTEILCKHE AeiiCTBUS:

BJIaJIETh OCHOBAMH METO/IOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMUUECKHUX PEAKIIUI;

dbopMynupoBaTh eI M 3a7a4d HWCCIEAOBAHHS, WCIOIL30BAaTh IOCTaBJICHHBIC U
CaMOCTOSATENFHO CHOPMYIMPOBAHHBIE BOMPOCHI B KAaue€CTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI 11 (DOPMHUPOBAHMUS THUIIOTE3BI IO IPOBEPKE IPABHIIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;
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BJIAJICTh HAaBBIKAMHU CAMOCTOSITEIIBHOIO IIJIAHUPOBAHMS U IPOBEICHUS YYEHHUYECKHUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTbL yMEHMsS HaOI04aTh 3a XOIOM IIpoliecca,
CaMOCTOSITENIbHO IIPOTHO3UPOBATh €r0 PE3YyJIbTaT, (POPMYIUPOBATH OOOOIIEHNS U BBIBOIbI
OTHOCHUTEJIHO JOCTOBEPHOCTH PE3YJIbTaTOB HMCCIEIOBAHUS, COCTABIAThH OOOCHOBaHHBIN
OTUY€T O MIPOJICJIAHHON paboTe;

MpUOOpPETaTh OMBIT YYEHUUYECKOW HCCIIENOBATENLCKON M MPOEKTHOMN NEATEIbHOCTH,
MPOSIBJISITH CITIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOHUCKY METOJIOB PELICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B ITO3HAHMUS.

3) paGora ¢ uHpopManHe:

OPUEHTHPOBATHCS B PA3JIMUYHBIX HCTOYHUKAX HWHGopManuu (HayIHO-TOMYJIsIpHAs
JUTEpaTypa XMMHYECKOIO COJEpKaHUs, CIpaBOYHbIE IMocoOusd, pecypcel WHTepHETa),
aHAJIM3UPOBaTh MH(GOPMALIMIO PA3IMYHBIX BUAOB M (OPM IMPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENIPOTUBOPEUYNUBOCTH;

(opMyIUpOBATh 3alPOCHl U MPUMEHATH Pa3IMYHbIE METOJbI MPU MOUCKE U OTOOpE
uH(pOopMaLuu, HEOOXOAUMOM /1JIsl BBIMOJIHEHUS YUE€OHBIX 3a7a4 ONpPeAeIEHHOTO TUIIA;

npuoodpeTaTh OIIBIT UCIIOJIb30BAHUS UH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (GOpMYy IMpeAcTaBiIeHUs HH(pOpManuu
(cxemsl, rpauKu, TUarpaMmbl, TAOJIHILIbI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAYYHBIM fA3BIK B KAadyeCTBE CpEACTBA MpU pabOTe ¢ XHUMHYECKOU
uH(popManuen: TpUMEHATh MEXIpeIMETHbIE (PU3NYECKHe U MAaTEMaTUYECKHUE) 3HAKU U
CUMBOJIBIL, (HOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U IPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIIITHOCTH.

OBiaieHHe YHMBEPCAJbHBIMM KOMMYHUKATHBHBIMHM eICTBUSIMU:

3aJaBaTh BOMNPOCHl IO CYIIECTBY OOCyKgaeMoW TemMbl B XOJ€ Juajnora
W/WIM  TUCKYCCHM, BBICKa3blBaTh HUAEH, (HOPMYIMpPOBaTbL CBOU  MPEIJIOKEHUS
OTHOCHUTEJIBLHO BBITTOJHEHUS MPEJIOKEHHOMN 3a1a4H;

BBICTYIIaTh € NPE3EHTAUMEd pe3yJbTaTOB IMO3HABATEIbHOM  JEATEIBbHOCTH,
MIOJIYYEHHBIX CaMOCTOSTEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPHU BBIITOJIHEHHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPaKTUYeCKOW paboThl IO HCCIEIOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealu3ali y4eOHOro MpoekTa U (OPMYJIHPOBATh BBIBOJbI
M0 pe3ysibTaTaM NPOBEAEHHBIX HMCCIEIOBAHUNA MYTEM COIIACOBAHMS TMO3UWLUNA B XOJE
00Cy»XIeHUsI 1 OOMEHa MHEHUSIMU.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSITEJIbHO ~ IJJAHUPOBaTh W OCYIIECTBISTH  CBOK  ITO3HABATEJIbHYIO
NEeSATENbHOCTb, ONpeAesa e€ 1eNH U 3aa4H, KOHTPOJIMPOBATh U 110 MEPe HEOOXOAUMOCTH
KOPPEKTUPOBATh MpEJJiaraéMblii aJIrOpUTM JEHCTBUUA TPHU BBINOJHEHUU Y4YEOHBIX U
MCCJIEIOBATENbCKUX 3a/1ay, BHIOMpaTh HauOosiee A((HEKTUBHBIN CIOCOO WX PEIICHHS C
Y4ETOM IOJTYYEHHUSI HOBBIX 3HAHHUM O BELIECTBAX U XUMUYECKHUX PEAKLHUSAX;

OCYULIECTBJISITh CaMOKOHTPOJb CBOEHM [JEATEIbHOCTH Ha OCHOBE CAaMOAHaIW3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI
[IpenmeTHbIe pe3yabTaThl OCBOCHHUS Kypca «O01as 1 HeopraHu4ecKasi XuMus»
OTpaXkaroT:
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c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O XMUMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-
HAy4YHOU KapTUHBI MHUPA, POJIM XMMUU B MO3HAHUM SBJIICHUM MPUPOJIbI, B POPMUPOBAHUU
MBIIIJICHUS U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIIMOHATILHON IPaMOTHOCTH, HEOOXOUMOM /115t
pelIeHUs] MPAaKTUYECKUX 3a7a4 M HKOJIOTMYECKM OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CHUCTEMOM XMMHUYECKHUX 3HAHWUW, KOTOpAas BKIKOYAET: OCHOBOIIOJIATAKOIINE
MOHSTHS (XUMUYCCKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIIA ATOMOB,
HWOH, MOJIEKyJla, MOJb, MOJSIPHBIA OO0BEM, BaJEHTHOCTH, SJEKTPOOTPHUIIATEIHHOCTD,
CTENICHb OKHUCJICHUS, XUMHUYECKass CBsI3b (KOBaJCHTHAs, HWOHHAsA, METaJJIMYECcKas,
BOJIOPOJIHASI), KPUCTAJUIMYECKAsT pEHIETKAa, THUIIBI XUMHYECKHX PEAKIU, pacTBOD,
BJIEKTPOJIUTBL,  HEANEKTPOJIUTBI,  DJICKTPOJIUTHYECKAsT  JUCCOLMALUS, OKHCIUTEND,
BOCCTAHOBUTEJNb, CKOPOCTh XMMHUYECKOW pEaKIMU, XUMUYECKOE PaBHOBECHUE); TEOPUU U
3aKOHBI  (TE€OpUsl DIEKTPOJUTHYECKOW JTUCCOIMAIMU, Neproaudyeckuid 3akoH /I,
N. MenpneneeBa, 3aKOH COXpPaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaIICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUHN SI3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JEXKAIlME B OCHOBE IOHUMAHHUS MPUYUHHOCTH U
CUCTEMHOCTH XMMHYECKUX SIBICHUH, (DAKTOIIOrMUECKUE CBEJIEHUSI O CBOMCTBAX, COCTaBe,
MOJIYYCHUH U O€30ITaCHOM UCIOJIb30BAaHUHU BKHEUITUX HEOPTAaHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKON JEATeIbHOCTH YEJIOBEKa;

chOPMHUPOBAHHOCTh ~YMEHHUH  BBIABJISITh  XapAaKTEPHbIE TNPU3HAKKA  TOHATHM,
YCTAaHaBJIMBAaTh WX B3aUMOCBSA3b, MCIOJB30BATh COOTBETCTBYIOIIUE TMOHATHUS MpU
OTMMCAaHUU HEOPTraHWYECKUX BEIIECTB U UX MPEBpAIICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHMH  HUCIOJb30BaTh XUMUYECKYI0 CHUMBOJIUKY IS
cocTaByieHUus] (OpPMYJI BEIIECTB M yYpaBHEHUU XUMHYECKUX PEAKIUH, CHUCTEMaTHYECKYIO
HomeHkiatypy (IUPAC) u TpuBuagbHble Ha3BaHUS OTACIBHBIX HEOPTaHUYECKUX BEIIECTB
(yrapHblii ra3, yrieKHCIbIN Ta3, aMMHUaK, raiméHas u3BeCThb, HeraléHasi U3BeCTh, MUTheBas
coja, MUPUT U IPyTuUe);

c(hOpPMHUPOBAHHOCTh YMEHUW OMpPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMUYECKUX BJIEMEHTOB B COEAMHEHUSIX PA3JIUYHOTO COCTaBa, BUJl XMMHUYECKOW CBS3U
(koBajieHTHAsi, HMOHHAs, METAJUIMYECKasi, BOJOPOJIHAsA) B  COCAUHEHUSX, THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAasi, MOJEKYJsIpHasl, MOHHAs,
MeTaJlJTn4YecKas), XapakTep Cpeibl B BOJHBIX pacTBOPAX HEOPTAHUYECKUX COCAMHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAMJICKHOCTh HEOPTaHUUYECKUX
BEIIECTB IO HX COCTaBy K OMNpeAeiIEHHOMY KJacCy/Tpynmne COeAUHEHUM (MpoCThie
BEIIECTBA — METaUIbl M HEMETa/UIbl, OKCHJbl, OCHOBAHHUSA, KHUCIOTHI, aM(OTEepHbIC
TUAPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICI MepUOAUYEcKoro 3akoHa [Jl.
W. MenpeneeBa W JIEMOHCTPUPOBATH €T0 CHCTEMATH3UPYIONIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKLINU;

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh DJJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX dJeMeHToB 1—4 mnepuonoB Ilepuoandeckoil CUCTEMBl XHUMHUYECKHUX
snemeHToB [I. Y. MeneneeBa, UCIOb3Ysl MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTATIHY,
(QHEPTeTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH  W3MEHEHHUS  CBOMCTB
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XUMHYECKUX 3JIEMEHTOB M HUX COEAMHEHUN MO mepuogaMm u rpymnmnam llepuonnueckoit
cucTeMbl XuMHu4deckux dsiemeHToB /1. 1. Menneneesa;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPTraHUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKIY HEOPraHWYECKMMH BEIIECTBAMHU C MOMOIIBI) YpPaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIU;

c(OPMHUPOBAHHOCTh yMEHHUS KIACCU(PHUIIMPOBATH XUMHUYECKHE PEAKIMH  TI0
pPa3IUYHBIM MpU3HAKaM (YUCIY U COCTaBY PEarvpylonux BEMIECTB, TEIIIOBOMY 3 deKTy
peaKIuu, U3MEHEHHUIO CTETICHENH OKUCIICHUS SJIEMEHTOB, OOpPATUMOCTH PEAKIIUH, YYACTHUIO
KaTajau3aropa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTaBIATH YPaBHCHHS DPEAKIIUN Pa3IMYHBIX THIIOB,
MOJIHBIE W COKpAIIEHHBIE YPaBHEHUS peaKuii MOHHOTO OOMEHA, YUUThIBAs YCIOBHUS, MIPU
KOTOPBIX 3TH PEAKIIMHU UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHUN MPOBOAUTH PEAKIIUU, TOITBEPKIAIOIINE KaueCTBCHHBIN
COCTaB pPA3IUYHBIX HEOPraHMYECKUX BEIIECTB, PACHO3HABATh OIBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAaX HEOPTaHMYECKUX BEILIECTB;

c(hOpMHPOBAHHOCTH YMEHHUI pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS AJIEKTPOHHOTO OajlaHca 3TUX
peaKuuu;

c(hOPMHUPOBAHHOCTh YMEHUM OOBICHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOU
peaKkuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTEp CMEIICHUS XUMHUYECKOTO pPaBHOBECUS B
3aBUCUMOCTH OT BHEIIHero Bo3aeiicTBus (npuniun Jle [larensbe);

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh XUMHUYECKHUE MPOIECCHI, JICKAIINE B
OCHOBE TMPOMBIIIJIEHHOTO TMOJYyYEHHS CEPHOM  KHUCIOThl, aMMHaka, a TakKxKe
c(hOpPMHUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX MPHUHIIMIAX U SKOJOTUYECKHUX
mpo0JeMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOPMHUPOBAHHOCTHh YMEHUU TMPOBOJWTH BHIYUCICHUS C UCIOJb30BAHUEM MOHATHS
«MaccoBasi JI0Jisl BEIIEeCTBa B PacTBOPE», OOBEMHBIX OTHOIICHUM Ta30B MPU XUMHUYECKHUX
peaKkIMsIX, MacChl BEIIECTBA MM O00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOro dddexra
peaKkuu Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacCChl BEUIECTB, MPEBPAIICHUS U COXPAHEHUS
SHEPIuH;

c(hOpPMHUPOBAHHOCTh YMEHHH COOJIIOAaTh TIpaBUJia TOJIB30BAHUS XUMHUUYECKOM
MoCy10i 1 J1abopaTOpHBIM 000PYAOBAaHUEM, a TaKXKe ITpaBUiia oOpalleHus ¢ BellecTBaMu
B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBITTOJTHEHUIO JTAOOPATOPHBIX XUMUUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOJHATH XUMUUYECKUN SKCIIEPUMEHT
(paznoxxkeHue TMepoKcHaa BOAOpPOAA B MPUCYTCTBUU KaTalu3aTopa, ONpeleieHUE Cpebl
pacTBOpPOB BEIIECTB C IMOMOIIBIO YHHUBEPCATBHOTO WHIMKATOPA, BIUSIHUE PA3TUUHBIX
(haKTOpPOB Ha CKOPOCTh XMMHUYECKOW PEaKIINH, PEaKIIui NOHHOTO OOMEHa, KaueCTBEHHbIE
peakimu Ha cyib(dar-, KapOOHAT- W XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUSI, pEIICHUE
AKCIEPUMEHTANIbHBIX 3aJa4 no TemMaM «Metawib»y U «Hemeraiiby) B COOTBETCTBUU C
MpaBUJaMU TEXHUKH O€30MacHOCTU TMPH OOpamieHud ¢ BEHIECTBAMU U J1A0OPATOPHBIM
o0opyI0BaHUEM, TIPEJICTABIIATH PE3YIbTAThl XUMUIECKOTO IKCIIEPUMEHTa B (hopme 3anucu
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YpaBHEHHM COOTBETCTBYIONIUX peaKIUid U (OPMYJIUPOBATH BBIBOJIBI HAa OCHOBE ATHUX
pe3yJIbTaTOB;

c(hOpMHUPOBAHHOCTH YMEHUH KPUTHYECKHU aHAJIN3UPOBAThH XUMHYECKYIO
uH}OpMaIHIO, TTOTyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpEICTBAa MACCOBOM KOMMYHUKAITUH,
WNHTepHeT u npyrux);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOMATh MPABHJIa SKOJOTHUUYECKH IIEIECO0OPa3HOTO
MOBEJICHUSI B OBITY M TPYIOBOM JEATEIHLHOCTH B IIEJISIX COXPAHEHUS CBOETO 30POBBS U
OKpYXaIEH NOPUPOJHON CpPEAbl, OCO3HABATh OMNACHOCTh BO3JACHCTBUA HA KHUBBIE
OPTraHu3Mbl OINPENCIEHHBIX BEMIECTB, MOHMMAas cMbIch nokasarens [IJIK, moscHats Ha
puUMepax CHOCOObI YMEHBIIIEHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3ICHCTBHUS Ha
OpPTraHU3M YEJIOBEKa;

U1 O0y4YaroIIUXCs ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH  3J0POBbS: YMCHHE
MPUMEHSIThH 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJdaX MO3HAHMS BEIIECTB M XUMHUUECKUX
SIBJICHU;

JUIS CIIETIBIX W CIIa0OBHUIAIIMX OOYYArOIIUXCS: YMEHHE HCIOJIb30BaTh PEIbehHO-
TOYCYHYIO CUCTeMy 0Oo3HaueHuit JI. bpaitns niis 3anucu XuMudeckux (opMy!l.

TEMATHYECKOE IINTAHUPOBAHHUE

No HaunmenoBanue KonuuectBo DIIeKTPOHHBIC
1/ pa3aesoB U TEM 4acoB (tmudpoBeIe)
1| IIPOTrpaMMBbl o0pa3oBaTebHbBIC
Bceer | KP || IIP
pecypchl
0

Paznen 1. TeopeTnyeckue 0CHOBbI XUMHUM

1.1{Ctpoenue aToMOB. 3
[Tepnoanueckuii 3aK0H
u [lepuonnueckas
CUCTEMA XUMHUYECKUX
snemeHToB 1. U.

Menneneena
1.2||Ctpoenue BeriecTna. 4
MHoroo6pazue
BEIIICCTB
1.3 | XuMudeckue peakiuu 6 1 1
Hroro no pazaemny 13
Paznen 2. Heoprannueckasi XumMust
2.1|MeTtannsl 6 1
2.2|HemeTamnnsl 9 1 1

2.3|CBs13b HEOPraHUYECKUX || 2
Y OpPraHUYeCKUX
BELICCTB

Uroro no pazneny 17
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No HaumenoBanue KomunuectBo DJIEKTPOHHbIE
1/ pa3aenoB U TEM 4acoB (mudpoBbIe)
| IPOrpamMMBl o0pa3oBarebHbIE
Bcer | KP || IIP
pecypchl
0

Pasznen 3. Xumus u ;Ku3Hb

3.1||XuMus u )KU3Hb 4

Uroro no pazneny 4

OBILIEE KOJIMYECTBO 34 | 2 3
YJACOB I10

[TPOIT'PAMME

ITIOYPOYHOE IIVTAHUPOBAHUME

11 KUIIACC

Ne Tema ypoka KonnuectBo ||[laTa u3yueHus1| DneKTpOHHbIE
n/ 4acoB U(POBBIE
I Beero|KP| TIP | Tinan |®akr |0OpasoBatens

HBIE PECYPChI

1 |BBoaubiii  wuHcTpykTax — Ne25-1) 1
IIEPBUYHBIA ~ MHCTPYKTax  Ne25-
2. XUMUYECKUl ~ d7eMeHT.  ATom.
DJeKTpoHHasi KOHPUrypalus aTOMOB

2 |llepuoanueckuii 3aKOH U 1
[lepnoguueckas cucrema
XUMHYECKHX 3jieMeHToB [[. 1.
Menaeneena, Ux CBSI3b C
COBPEMEHHOU TEOPUEU CTPOECHUS
aToMOB. JleMoHCTpalusi: BUIbI
tabmui "[lepuoaudeckas cucrtema
XUMHYECKUX 3emeHToB .M.
Menpeneena.

3 |[3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB|| 1
XUMHUUYECKUX IJIEMEHTOB U UX
COEQVMHEHUH T10 IpynIaM 1
nepuoaaM. 3HaUCHUE
MEPUOANYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 3emeHToB 1. M.
MenpeneeBa B pa3BUTUU HAYKHU

4 ||CtpoeHue BelecTBa. XUMUYecKas 1
CBS3b, €€ BHJIBI; MEXaHU3MBI
00pa3oBaHus KOBAJIEHTHOM CBSI3H.
Bonopoanas cBs3b. [lemoHcTpanus:
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No
1/

Tema ypoka

KomuuecTBO
qacoB

JlaTa n3yuenus

Bcero

KP

I1P

[ lnan

dakT

DNEeKTpOHHbIE
1 poBbIe
obOpasoBareinb
HBIE PECYPChI

MOJCJIU KPUCTATININICCKUX PCIICTOK.

BaneHTHOCTS.
DJIEKTPOOTPULIATENBHOCTh. CTENEHb
okucieHus. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS

[loHATHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUTOUHBIE PACTBOPHI.
MaccoBas 101 BEIECTBA B pacTBOpE

Knaccudukanus u HoMeHKIaTypa
HEOPTaHUYECKUX COCTUHEHHUI.
['eHeTnyeckas CBSI3b HEOPraHUYECKUX
BEILIECTB, PA3JIUYHBIX KJIACCOB

Knaccudukanys XuMHIeCKUX
peakyii B HEOPTaHUYECKOMN U
OpraHUYeCKON XMMUU. 3aKOH
COXPAHEHHUSI MaCChl BEUIECTB; 3aKOH
COXPAHEHHUSI U MPEBPAIIECHUS YHEPTUU
MPY XUMUYECKUX PEAKIUAX

Cxkopoctb peakiuu. OOpaTuMble
peakuru. XUMUYECKOE PAaBHOBECHE

10

Nuctpykuus Ne24. [Tpaktuyeckas
pabota Ne 1. «BnausiHue pa3audHbIX
(baKkTOpOB Ha CKOPOCTh XMMHYECKOM
peaKuum»

11

DNEeKTpOIUTHYECKAs: JUCCOLUALIHS.
[ToHATHE O BOJIOPOIHOM IOKA3aTelie
(pH) pactBopa. Peakiuu HOHHOTO
oOMeHa. ['uiposn3 opraHuueckux u
HEOPTaHUYECKUX BEIIECTB.
Wuctpykuus Ne24.JlabopaTopHblii
onbIT Nel-2. [IpoBenenue peakuui
HOHHOTO 0OMeHa. OnpeieneHue
Cpellbl paCTBOPOB BEIIECTB C
MOMOILBIO YHUBEPCATBLHOTO
WHUKATOPA.

12

OKHCIUTEIHFHO-BOCCTAHOBUTEIIHLHBIC

peakiuu. [Tonarue o0 anexTposnse
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No
1/

Tema ypoka

KomuuecTBO

qaCcoOB

JlaTa n3yuenus

Bcero |[KP

I1P

[ lnan

dakT

DNEeKTpOHHbIE
1 poBbIe
obOpasoBareinb
HBIE PECYPChI

pacIIaBOB U PaCTBOPOB COJICH

13

KontponbsHas padota Nel o pazgeny
«TeopeTrueckue OCHOBBI XUMHI

14

Mertaibl, UX IOJIOKEHUE B
[Tepuoauueckon cucreme
XAMHAYECKHUX 31emeHToB 1. U.
MeHneneeBa 1 0OCOOCHHOCTH
cTpoenus aromoB. Oomue
(bu3nYecKue CBOIICTBA METAIIIOB

15

CritaBel METAJIJIOB.
DIIEKTPOXUMHUYECKUH PsiJT
HaIpsHKEHUM

MeTaJI0B. JleMOHCTpaIys: KOJUICKIUS
"MeTanibl ¥ CIjiaBbl"

16

XHUMHMYECKHUE CBOMCTBA BaXKHEHUIIINX
METaJIJIOB (HATPHUH, KaJlui, KaJIbIUH,
MarHui, aJIlOMUHUIN) U UX
coenuHenni. MHCcTpykims Ne24.
JlaGopatopHsIit onbiT No3.
B3aumopericTBre ruipokcua
AJTIOMUHHUS C PACTBOPAMU KUCIIOT U
HIECT0YCH.

17

XUMHUUYECKHE CBOMCTBA XPOMa, MEAN
1 UX COCTMHECHUH

18

XHUMHYECKHUE CBOMCTBA ITUHKA,
»KeJie3a M UX COCIUHCHUI.
Wuctpykius Ne24. JlaGopatopHblid
onbIT Ne4. KaueCcTBEHHBIE pEaKIIMU HA
KaTHOHBI METAJJIOB.

19

Nuctpykuus Ne24. [Ipaktuueckas
pabota Ne 2. "Pemienue
HKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME
«Metamb"

20

Hemerannel, UX nonoxeHue B
ITepuoauueckon cucreme
XUMHYECKUX 3JIeMeHTOB []. 1.
MeHneneeBa 1 0OCOOCHHOCTH
CTPOCHHSI aTOMOB
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No
1/

Tema ypoka

KomuuecTBO

qaCcoOB

JlaTa n3yuenus

Bcero |[KP

I1P

[ lnan

dakT

DNEeKTpOHHbIE
1 poBbIe
obOpasoBareinb
HBIE PECYPChI

21

dusnueckue cBONCTBA HEMETAILIOB.
AIOTpONHs HEMETAILIOB (Ha
npuMepe KUciaopoa, cepsl, hochopa
U yriiepoja)

22

XHUMHYECKHE CBOMCTBA raJlOreHoB,
CEpBI U UX COCAMHECHUN

23

XMMHUYECKHE CBOMCTBA a30Ta,
dbocdopa 1 UX COeTUHEHUH.
JleMoHCTpanus: B3auMOACHCTBUE
MEJIM C a30THOM KUCJIOTOW pa3InyHON
KOHIeHTpauu. MacTpyknms Ne24.
JlabopaTopHblii onbIT Ne 5.
KadecTBeHHbBIC peaKIliu Ha aHUOHBI U
KaTUOHBI aMMOHHUSI.

24

XUMHUUYECKHE CBOMCTBA YIJIEPOIA,
KPEMHHUS U UX COCTMHEHUN

25

[IpumeHeHne BaXKHEUIIINX
HEMETAJIOB U UX COCIUHEHUN

26

Nuctpykuust No24.ITpaktuueckas
pabota Ne 3. «Permienue
AKCTIIEPUMEHTANIbHBIX 3a]1a4 110 TEME
"Hemeramus"»

27

O000111eHNE U CHCTEMATH3AIIH
3HaHu# o Teme «Hemerayinly.
Brruncnenust no ypaBHEHUSIM
XAMHUYECKUX PEAKIUN U
TEPMOXUMUYECKUE PACUETHI

28

Kontponbshas pabora Ne2 o Temam
«Metamne» u «Hemerammsny

29

Heoprannueckue u opranndeckue
KkucaoTel. Heopranmueckue u
OpPraHUYEeCKUE OCHOBAHUS

30

AMQoTepHBbIE HEOPTAHUUYECKHE U
OpPTaHUYECKUE COCTUHCHHUS.
['eneTnueckas CBs3b HEOPTAaHMYECKUX
Y OPTraHUYECKUX BEIICCTB

31

Poinp xuMun B o0ecrieueHUun
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Ne Tema ypoka KonunuectBo ||/laTa nuzydyeHus | DneKTpOHHbIE
n/ 9acoB 1 poBbIe
n Beero|KP| TP || Tman |daxr |0Opasosarens
HBIE PECYPChI
HKOJIOTMYECKOH, SHEPTeTUIECKON U
NUIIEBOI 0€30MMaCHOCTH, Pa3BUTUN
MEIUIIMHBI
32 |[IpencraBnenus 06 00X HAYYHBIX 1
MPUHLIUTIAX POMBIIIEHHOTO
MOJTyYEHUS] BAXKHEHUIIINX BEILIECTB
33 ||YenoBek B MUpPE BEIIECTB U 1
MaTepUasoB
34 | Xumus v 310pOBbE YeIIOBEKa 1
OBILIEE KOJIMYECTBO YACOB I10 34 | 2] 3
[TPOTPAMME
YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET




		2023-09-01T11:03:34+0300
	Директор Титянечко Елена Гаджиевна
	Я являюсь автором этого документа




