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[TporpammMa 1o XuMHM Ha YpOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanpHOTo 3aK0HA 0T 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepaabHOW 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6OpazoBanusa (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpazoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTO IpeaMera
«Xumus» B o0pa3zoBarenbHbIX opraHuzauusx Poccuiickoit @Penepauuu, peaau3yrOIINUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MONOKeHUH «CTparerun pa3BUTHSA
BocnuTtaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsixenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIPEIEICHHUIO O0IIen
CTpaTeruy 0OydeHUs, BOCIIMTAHUS U Pa3BUTHUA 00y4aroIIUXCsl CPEJCTBAMU y4eOHOTO ImpeaMera
«Xumus» st 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTaBUJIM KOHLENTYaJIbHbIE MOJOXKEHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IieNiel, coJepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.

Xumuueckoe 00Opa3oBaHHE, IMOJy4aeMoO€ BBIMYCKHHUKaMH  0011e00pazoBaTeIbHOM
OpraHM3aly, SBISIETCd HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILAIOIIMM 3TAallOM pPEAlM3aliyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, MNPUCYIIUX LEJIOCTHOM cHUCTEME XMMHMUYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TMO3HAHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KyJIbTYpbI
YeJloBeKa, a TaKKe DKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOopa3zoBaHue 0O0yJaroOLIMXCs Ha YPOBHE CPEAHETrO
obmrero oOpa3oBaHUsI CpeCTBAMH YYEOHOTO TIpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOSHUE
KOTOPOTO ONpEZeNeHbl B MporpaMMme MO XHMHUHM € Y4ETOM CHEIM(PUKM HAyKH XHUMHH, €&
3HA4YEeHUS B MMO3HAHUU MPUPOJBI U B MaTEpHAIbHOM KU3HU OOIIECTBa, a TAKXKE C YUIETOM OOIIHMX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro O0Iero
obpazoBanus B Poccuiickoii @eneparmm.

XUMHS KaK 3J€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UrpaeT 0coOyi0 pojb B COBPEMEHHOMH
IMBUJIM3AIMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHUT CBOM BKJaja B
(dopMHpOBaHUE PAlIMOHATILHOTO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYyKaroIlleM MHUpPEe KaK O €IMHCTBE MPUPOIbl U YEIOBEKa, KOTOpoe (GOpMUPYETCS B XUMUU
Ha OCHOBE NOHMMaHUs BEHIECTBEHHOI'O COCTAaBAa OKPYKAIOLIET0 MHpA, OCO3HAHUS B3aUMOCBS3U
MEXJ1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHO B3auMOJEHCTBYST C JIPyTMMH €CTECTBEHHBIMM HayKaMM, XHMHs cCTaja
HEOTHEMJIEMOI 4YacTbl0 MUPOBOM KYJIbTYpbl, HCOOXOAUMBIM YCIOBHEM YCIEIIHOIO TpyAa U
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMeHHas XMMHUA KaK HayKa CO3HMJaTelbHasl, KaKk Hayka
BBICOKMX TEXHOJOIMH HaIpaBieHa Ha pelleHUe INTOOAJBHBIX MPOOJEM yCTOMUMBOIO pa3BUTHUS
YelIOBEYeCTBA — CBHIPhEBOM, JHEPreTUUYECKOM, MHIIEBOM, 3KOJOTHYECKOW Oe30macHOCTH |
OXpaHsl 3J0POBbSI.




B coorBercTBHM ¢ 0OOUIIMMH LEISAMH M NPUHIUIIAMH CpeAHEro oOIiero oOpa3oBaHUs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHUS) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO TMOATOTOBKY OOYYaromuXcs, HEOOXOAUMYIO MM s
BbIpaOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOINO BKJIKYEHUS B JKU3Hb COLIUYMA,
NPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnstomuMu  npeaMera «XHUMUS» SBIAIOTCS 0a30Bble Kypcbl — «OpraHuyeckas
xuMus» 1 «O01ast 1 HeOpraHMYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUsI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUHN U3 0o0UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMBbI 3HAHUN
OpU M3Y4YEHUHU IpeaMeTa o0ecleyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHsSI BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01as 1 HeopraHuueckas
XUMHS» cHOpMUpPOBaHA B NMPOrpaMMe M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3Y4EHUIO
y4yeOHOro Martepuajna M OOYyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpeeNEHHBIX TEOPETUUECKUX YpPOBHSAX. Tak, B Kypce€ OpPraHMYECKOM XHMMHU BELIECTBa
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHMYECKUX COEJUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX IPEICTaBICHUM O CTPOCHUU BEIIECTB.
Ceenenus 00 m3yuyaeMbIX B Kypce BELIECTBaX AAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB J0
CIIOKHBIX OMOJIOTMYECKM AKTUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OILIEro oOpa30BaHUsS IEpBOHAYaAJIbHBIE
IIPEJICTAaBICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHMS, O XMMUYECKOH peaKIiHy.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOIO o0OIIero o00pa3oBaHMs TEOPETUUECKUH MaTepual u
(dakTosornyeckrue CBEACHHs O BEUIeCTBaX M XMMHMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUs» OO0y4aroIUMCs MPEJOCTaBIAETCS BOZMOKHOCTh OCO3HATh
3Hau€HUE MEPUOJANYECKOT0 3aKOHA C OOIIETEOPETUYECKHMX W METOJ0JIOTMUECKUX MO3MIIHM,
riy0Xke TMOHATh HCTOpUYECKOe H3MEHeHHe (YHKIHMHA 3TOro 3akoHa — OT oOoOmaromiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUM O BaKHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHUH, CBOMCTBAX U
INPUMEHEHUH, a TaK)Ke 0 XMMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOINUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIIBHOM U
MPAKTUYECKON JEsTeNbHOCTH 4YelIOBeKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHUS K IpOIIECCY
TBOpYECTBA B 00JIACTH TEOPUH U MPAKTUYECKUX MPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M TMPUMEHSTh €€ JUId MONOJHEHUs 3HAHUH, perIeHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1enom cojepxaHue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHsS OPHEHTHUPOBAHO Ha (popMupoBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIi TOHMMaHUsl QUIOCOPCKUX UIEH, TaKUX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHNYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUM MyTEM dKCIIEpUMEHTA
U pELIeHUs NPOTUBOPEUYMH MKy HOBBIMU (PaKTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKHX MPOOJIEM, a Takke MpoljeM cOepekeHUs
HHEPreTUUECKUX PECYPCOB, ChIPbHs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUaJIOB.

B nnane pemeHus 3agad  BOCHMTAHUS, pPa3BUTUS M COLMAIM3AlMM  OOydaromuxcs
IPUHSTBIE MPOrpaMMON IO XUMHHM IOAXOAbl K OINPEAEICHUIO0 COJAEP)KAaHUS M IMOCTPOEHUS
npeaMera NpeAycMaTpuBaoT (pOpMUPOBAaHHE YHMBEPCAIbHBIX YUYEOHBIX NEMCTBUM, MMEIOLIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MPpobieM, MOUCKa, aHau3a U



00paboTkn HHPOpPMALIUK, HEOOXOOUMBIX IS MPHOOPETEHUS ONbITa MPAKTUYECKOH U
HCCJIEIOBATENIbCKOM 1eATeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenogaBaHusi XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILEr0 00pa3oBaHMs, TaK U
HAa YpOBHe cpemHero obmiero oOpa3oBaHUs, TMPU  OINpPEAETICHUH  COJAep KaTeIbHOU
XapaKTEPUCTHKHN [eJIed H3y4eHHUs IMpeaMeTa HarpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTU
TPalAMLUMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT'0 €CTECTBO3HAHMS, IMPAKTHYECKOW MAEATENbHOCTH 4YeJOBeKa M KaK OIHOTO U3
KOMIIOHEHTOB MHPOBOW KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpENIeJICHUIO TIeIeH N3y4eHus peIMeTa SIBIISETCS BIIOJIHE ONPABIAHHbBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XHUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBAsITOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUW KaK Ba)KHEHIIEH cocTaBIsIOLIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBBIC TOHSTHSA,
dbyHIaMeHTalbHbIe 3aKOHBI M TEOPUM XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTUS U CTAHOBJICHHUS;

e (opMupOBaHHME U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX TO3HAHUS BEIIECTB U
XUMHYECKHX PEaKIHid, HEOOXOAUMBIX UIS MPUOOPETEHNUS YMEHHI OPHEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHHUH, HIMEIOIIUX MECTO B MMPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOJACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, copeprkaTtenbHas XapakTepUCTHUKa Lesel M 3a/1ad U3Y4YeHUs IpeaMera B
porpaMMe Mo XMMHUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU NPUOPUTETAMHU
B cucTeMe cpenHero oOmiero obpa3zoBaHus. CerogHs B MNpernojaBaHUU XMMUU B OoJbIIEH
CTETIEHU OTHAETCS NPEANOYTEHHEe MPAKTUYECKOH KOMIIOHEHTE COJEp)KaHHWs OOydeHHs,
OPUEHTHPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHKAa 00IIe00pa30oBaTelbHONM  OpraHU3alyH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSAMH aKTHBHOT'O MOJYYEHUS 3HAHWHA U NPUMEHEHHUS UX B peabHOM >KHU3HU Ui PelIeHHs
NPaKTUYECKHX 3a/1a4.

B cBa3u c 3TMM mpU U3yYEHMHM NpeaMeTra «XUMHs» JIOMHHHpPYIOLIee 3HaueHue
nproOpeTaroT TaKKue IEeNU U 33a9H, KaK:

ajantanusg  oOyyaromMxcss K  YCIOBMAM  JMHAMUYHO  pa3BUBAIOIIETOCAd  MHpa,
dbopMHpOBaHWE WHTEIUIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K C€aMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSATEIbHOMY MPHHATUIO TPAMOTHBIX pELUIEHHH B KOHKPETHBIX
’KM3HCHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHUEM;

dopmupoBaHHe Yy OOYYalOIUXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUN),
UMEIOINX YHUBEPCATBHOE 3HAYCHUE TS PA3IMYHBIX BUIAOB JIEATEILHOCTH: PEIICHHUS POOIeM,
MIOWCKa, aHalu3a MU 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJsi HPUOOPETEHHUs OIbITa
NeSITeTIbHOCTH, KOTOpasi 3aHUMAaeT BaKHOE MECTO B TIO3HAHWUHM XMMHH, a TAaKXKe Ui OIEHKH C
MO3HUILIUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOLIECCOB
Ha OpTaHMW3M YeJIOBEeKa U TPUPOJHYIO CPEINy;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENILHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIB30BATH COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHajn3a yueOHOU U HayYHO-TOMYIIpHOU HH(DOpPMALIUKU XUMHUYECKOTO
COJICPXKAHUS;



dbopmMHpoBaHUE U pa3BUTHE Y 00YUYAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, IIPU TUIAHUPOBAHUHU U MIPOBEJACHUN XUMHUECKOTO SKCIICPUMEHTA;

BOCIIUTAHHE Y OOydYaromuxcs YOeKIEHHOCTH B TyMaHUCTHYECKOW HAIpaBICHHOCTH
XUMHH, €€ BaXHOW pOMM B  PEUICHHH TJIOOAJIBHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMONHEHHUS SHEPIeTUYECKUX PECYpPCOB M COXPAHCHHUS MPHUPOIHOTO
pPaBHOBECHsI, OCO3HAHHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHsI ONBbITA MCIIOJIB30BAHMS MOJYYCHHBIX 3HAHWHA JUIS IPHHSATHUS
IPaMOTHBIX PEIICHUH B CUTYaIUSIX, CBSI3aHHBIX C XUMHUYECKIUMH SIBJICHUSMHU.

B yueObHOM mmaHe cpemHero oOmero oOpa3oBaHUA YYEOHBIH TPEIMET «XHUMHUS,
U3y4daeMblii Ha 6a30BOM YPOBHE, SIBISAETCS 00s3aTEIbHBIM YY€OHBIM IPEAMETOM.

MECTO YYEBHOI'O IPEJJMETA B YYEBHOM IIVIAHE

OO0riee 9nCIIO 4acoB, OTBEAEHHBIX JIJISI U3yUYEHUS XUMUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
kiacce — 34 gaca (1 gac B Heenio).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHMyYecKoil XMMHUHU: €€ BOBHUKHOBEHHE, PA3BUTHE M 3HAUYCHUE B IOJIYYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs oprannyeckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEUIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUIN: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLECHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IJ1aBjieHUE, OOyIJIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — NPOCTEHUIINe
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEpPHU3aLllN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psii. AlETuieH —
IPOCTEHIINN MPECTaBUTENb aJIKUHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U XUMHUECKHUE CBOWCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyu€HHE M TNpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHUpPO8arUus U HUMpOo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXKIYy YIVIEBOAOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIeBOAOPOJOB. [IpupoaHblii ra3 U monyTHeIe HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb 1 MPOIyKThI €ro nepepadboTKy.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3Y4YEHHs BELIECTB U MX NPEBPAIIECHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekuu «HedTe» u «Yromapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, IPOBEJICHHE IPAKTHYECKOW pPaOOTHI:
MTOJIy4EHHUE 3TWJICHA U U3YYEHHUE €TI0 CBOMCTB.

PacuérHble 3anaum.

Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckne coeANHEHUs!

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOWMCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJAaMH, TOPEHUE),




npuMeHeHue. BoiopogHbie CBA3M MEXKIy MOJIEKYJIaMU COUPTOB. JelicTBHEe METaHOJIa U ATaHoJIa
Ha OpPTraHu3M YeJIOBeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riaunepuHa U
STUJICHTJIUKOJIS.

@eHol: CTPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKne u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIMH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKHE CBOMCTBA (CBOWCTBA, OOIIHE I KJIacca KHCIIOT, PeaKIus
stepudukanmu), MoiyueHue u mpuMmeHeHue. (CTeaprHOBas M OJEMHOBas KHUCIOTHl Kak
IIPEJICTABUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YrieBoabl: cocTaB, Kiaccuukaius yriieBoaoB (MOHO-, AU- U mojucaxapubl). [mroko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOGHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUYECKUEe U XUMUYECKUE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom meau(ll), oxucieHume amMmmauHbIM pPacTBOPOM
okcunma cepebpa(l), BoccraHOBIEHWE, OpOKEHUE TIIOKO3bI), HAaXOXKJICHHE B IPUPOJE,
npuMeHeHue, ononoruyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemintono3a Kak npupojHble noaumepsl. CTpoeHrne Kpaxmana U IEJUTII03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUs BEIIECTB M HX MpPEBpaIleHUIl: MPOBEICHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
pEaKkuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE HTaHoia okcugoMm meau(ll)), MHOTOATOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHUa4HbIM pacTBopoM okcuma cepedpa(l) u rumpoxcumom wmenu(ll), B3aumopeiicTBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIHYECTBA
HCXOJHOTO BEIIECTBAa WM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMUHOKUCIOTHI Kak aMQOTepHbIE OpraHUYecKue coeauHeHusa. Dusnueckue
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMiKHA). buonormdeckoe 3HaueHue
aMUHOKHCIOT. [lenTuabl.

benku kak mpuponHBIE BBICOKOMOJEKYISIpPHBIC coeanHEeHUs. llepBuuHas, BTOpUYHAs M
TpeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OENKOB: TUIPONH3, JEHATYpaIlUs,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKCTepUMEHTAIbHBIE METOJIbI U3YYEHHUs BEIIECTB M WX MPEeBpAlICHUN: HAOIIOJIEHUE U
OMKCAaHHUE JAEMOHCTPALIMOHHBIX OMNBITOB: JAEHATypanusi OEIKOB MpPHU HarpeBaHUU, ILIBETHbHIE
peaxiuu OEIKOoB.

BbicokomosiekyasipHbIe cOeJUHEHHS

OCHOBHbIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3alUH, CpPeIHsAs MoyeKyaspHass macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUN — TOJIMMEPHU3ALIUS U MOJTUKOHICHCAIIUS.



DKcrepUMEHTAbHbIE METObl M3YUYEHHUS BELIECTB M MX MPEBPALCHUNA: 03HAKOMIICHHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SBJICHHE, HAy4YHBIH (aKkT, THUIOTe3a, 3aKOH,
TEeOopus, aHaju3, CHUHTE3, KiIaccupuKalusa, TM[EepUOJUYHOCTh, HaAONIO/IEHUEe, HW3MEpEeHHe,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®duznka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: xinerka, opranusM, Ouocdepa, oOMeH BemeCTB B OpraHu3Mme, (OTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KHUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlIOHATIHLHOTO MUTaHU, MOIOIIIUE CPEICTBRA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XvUMUYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAas OO0OJIOUKA.
OHepreTUyecKre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, s-, p-, d- anemenTsl. Oco6eHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBbIX YETHIPEX MEPHUOOB.
OeKTpoHHask KOH(UTYypalys aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAyKH.

CrpoeHue BeliecTBa. XHUMHMUECKas CBs3b. Buibpl XMMHYECKOH CBS3M (KOBaJICHTHas
HEemnoJisipHasl W TOJSpHas, MOHHas, MeTauindyeckas). MexaHu3smMbl oOpa3oBaHHsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHbIN). Bogopoanas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTpHULIATENBHOCTE. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 AaHHOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBast 10
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranmdeckux coenauHeHud. HomeHkinarypa HeopraHmdeckux
BEIECTB. ['eHeTHueckass CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANIUX K pPA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX peEakUii B HEOPraHWYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHMs MACChl BEILECTB, 3aKOH COXPAHCHMS U IIPEBPALLCHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pasinyHbIX (pakTopoB. OOpaTHMble peakLUu.
Xumnueckoe paBHoBecHe. DakTOpbI, BIMAIOIIAE HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.



DOnekrponuTnueckas auccoruanus. CunbHble W chnadble 31MeKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHasl, IETOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

OKCIEePUMEHTAIIbHBIE METO/bl M3Y4YEHUS BEIIECTB M UX IPEBpALICHUI: JEMOHCTpaLUs
tabmun «llepuoguyeckas cucrema xumuuyeckux snaemeHToB [[. U. MengeneeBay, usydeHnue
MoJeNIed KPUCTAUIMYECKHX PemETOK, HAOII0JeHHe ¢ ONHCaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHYECKOU PEaAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMHUUYECKUE PACUETHI,
pacy€Thl C UCIOJIBb30BAHUEM MTOHATHS «MACCOBAsl 10JIs1 BEIIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME XUMHUYECKHX
anementoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAIIOB. AJUTOTPOTHS HEMETAIOB (Ha IpUMepe KUCIOpoia, cephl, hocdopa u yriepoaa).

XHUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTC€HOB, Cephl, a3oTa, ¢ocdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Metannel. [lonoxenne meraioB B [lepruoauueckord cUCTEME XMMHYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JI0OUEK aTOMOB MeTauioB. Obmue
busnueckue cBoiicTBa MeTamioB. CIUTaBbl METAIOB. DNEKTPOXMUMHUYECKUN P HAMpsIKECHUHA
METaJIJIOB.

XVMUYECKHE CBOICTBA BaXKHEWIIMX METAJIOB (HATpUM, Kajuii, KanblMid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHrne MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHBIE METOJbl H3yYEHHs BEHIECTB M UMX TNPEBPAIICHUN: HU3YYCHUE
KOJUIeKIIMU «MeTaluibl U CIUIaBbl», OOpa3lOB HEMETANIOB, PEIICHHE SKCIePUMEHTAIbHBIX
3a/7a4, HaOJIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME TUAPOKCHIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3agadu.

Pacué€Tel mMacchl BemiecTBa WM 00BbEMa Ta3oB MO W3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIUX B PEaKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, ECITH OJTHO M3 BEIIECTB UMEET ITPUMECH.

XuMHuA 4 KM3Hb

Ponp xumun B 00eCTICUeHHH SKOJOTUYECKOM, SHEPTETUUECKON U MUIIEBON 0€301MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX METOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUIAX [POMBIILICHHOTO TMOJNYyYeHUs
BaKHEUIIINX BEIIECTB.

UYenoBek B MHpE BEUIECTB M MAaTEpUANIOB: BAKHEMIIME CTPOUTEIBHBIE MATEpHAJIbL,
KOHCTPYKIIMOHHBIE MaTepHaybl, KpPacKu, CTEKJIO, KepaMHKa, MaTepualibl [JIsi SJICKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpaIbHbIC yI0OpEHUS.

XuMHUsST U 3[I0pPOBbE 4YEJIOBEKAa: MpaBWJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MMaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBOM XUMUU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HeOPraHUYeCKON XUMHUU B
11 kyacce oCymecTBIsCTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH,



TaK M MOHSTHUH, SBISIIOUIUXCS CUCTEMHBIMH JJIsi OT/AENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaJIU3,  CHUHTE3,  KilaccupUKanus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SBJICHHE.

O®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOIL,
pPaZMOaKTUBHOCTh, MOJICKYJIa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEILleCTBa, PU3NYECKUE BEIUYNHBI U €AUHUIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, JKOcHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO035CTBEHHOE MIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMaleBTUYecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUajiOB, AJIEKTPOHHAS] MPOMBIIICHHOCTb,
HAHOTEXHOJIOTUHU.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
IpoTrpaMM CpPEAHEro oO0IIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpeAMeTa «XUMHS» Ha YpOBHE CpEIHEro oomero oOpa3oBaHHA
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOI M BOCIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBUM C T'yMaHMCTHYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMHM M TIpaBUJIAMHU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(hopMHUPOBAHHOCTH
ONbITa MO3HABATEIbHOM M MPAKTUYECKOW JAEATENbHOCTH OOYy4arolMXCs 10 pealn3aluu
IPUHSTHIX B OOILECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HaHHA 00YyYarOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATENbHbIX 33124, BHIMTOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUU;

yBa)KEHHsI K IpoIEeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAyKH €CTh PEe3yJbTaT JJIUTENbHBIX HAONIOJACHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IOUCKOB, IOCTOSTHHOTO TPYZAa YYE€HBIX U IPAKTUKOB;

MHTEpECa M II03HABATEJIIBHBIX MOTHBOB B IIOJIYYEHHH U TOCIEAYIOIIEM aHAIIN3E
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHMS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBSI3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OIICHUBATH CBOE IOBEJEHUE W IOCTYIIKM CBOMX TOBApUUIIEH C MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro oOpas3a KU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIIIOJIEHHs TIpaBUII OE€30MacHOr0 OOpaIleHusi ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHHUS MOCJIEJCTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YNOTPEOIEHUS aIKOIOJIs,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLUAIBHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pa3NIuyHOro poja, B TOM YHCIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaraM TPYI0BOH AESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIAUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

OCO3HaHHS HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHUN XUMUH JUIsl PELIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENPHUATHS NEHCTBUI, MPUHOCSIIMX Bpel OKpYXarolled HmpupoIHOM cpele,
YMEHUSI TPOTHO3UPOBAaTh HEOJAronpHUsATHBIE SKOJIOTHYECKHE MOCIECTBHUS MPEeANPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJBTYphI, OIBITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO03HABATEJIbHOM, KOMMYHUKATUBHON M COIIMATIBHOI MPaKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHpE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, B IMO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JJIi COBPEMEHHOW LMBUIM3aLUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BaXXHOH pPOJIM B CO3JaHMHM HOBOW 0a3bl MaTepHabHOU
KYJIbTYpbI, PEIIEHUH TI00AaNbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOM M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,



00€CIIeYeHUHN YCIIOBHH YCIIEIIHOTO TPYla U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YJIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHanmM3a U OOBSACHEHMS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM W3MEHEHHIA,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKUE 3HAHUSA JJIs peleHus mpolieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IMyHbIX cdepax npodeccuoHaTIbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOro IpeaMeTra «XUMHS» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMbIC JUIT (OPMHUPOBAHUS MHPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMA, HAY4HbINH (aKT, NPHUHIMUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIC0OBaHKE, HAOII0ICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIE yueOHbIe NENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
peryiasTHBHBIC), oOecneunBaroniye (GOpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00yJaromuXcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIHUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPAXKAIOT OBJIAJICHHE YHHUBEPCAIbHBIMU Y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATENILHO (POPMYITHPOBaTh M aKTYalIM3MpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpENEeNATh NN JAEITEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThl JICATEIILHOCTH C MMOCTABJICHHBIMHU IICIISIMHU;

HCIIOJIB30BaTh IpPHU OCBOCHUU 3HAHUI HpI/IéMLI JIOTUYCCKOI'O MBIIIJICHUS — BBIACISATH
XapakTepHble TMPHU3HAKK TOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIHUE MOHATHUA IJIA 00BsACHEHNS OTACIIbHBIX q)aKTOB n ﬂBHeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(UKAIIUHN BEIIECTB U XUMHUUCCKUX PEAKIIH;

YCTaHABJIIMBATh MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOUTH JIOTUYECKHE PACCYXJICHUS (MHAYKTUBHBIC, JCIYKTHBHBIC, IO aAHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHBOPEUHUSI B PACCMATPUBACMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOJbI U 3aKJIIOUYCHU S,

NPUMEHSATHh B TIpoIlecce MO3HAHUS, UCTIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJIH, IPe00Pa30BhIBATH MOJICTIHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHYecKass (GOpMyia, YpaBHEHHE XHMHYECKOW peakuud — TpU PEIICHHH YYeOHBIX
MO3HABATCIIbHBIX W IMPAKTHYCCKUX 3a4av, NPUMCHATHL HA3BAHHBLIC MOJCJIBHBIC IMPCACTABJIICHUA
JUTSL BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3YYaeMBIX BEIIECTB U XMMUYCCKHX PEAKITUA.



2) 6a3oBbIe HCCIeA0BaTENIbCKHE JIeliCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAyYHOI'O [TO3HAHMS BEIIECTB U XUMHUECKUX PEAKIIMIA;

dopmynupoBaTh LETM U 3a7adyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITeNIbHO C(OPMYIIMPOBAHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIQJICTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IpOIecca, CaMOCTOSTENHHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PpELICHHS
IPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble Tocobus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uH(pOopMaIii, HEOOXOAUMOH /1JIs1 BBIMIOJHEHUS YU4eOHBIX 33/1a4 ONpeIeIEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIUIbI, PUCYHKHU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa Mpu paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((QU3MUeCKue W MaTeMaTH4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJIATHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TeMBbl B X0J/1€ AMAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIel pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTa, MpPaKTU4YeCKOM paboThl IO HCCIEJOBAHHMIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3alu y4eOHOro mpoekta ¥ (OpMYJIMpPOBATH BBIBOJBI M0 pPE3yJbTaTaM INPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MMO3UIINI B X0J1€ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATENBbHYIO JESTENbHOCTD,
onpenensds e€ eI M 3aJauyd, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBHIMOJHEHUHM YYEOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEelICHHs C YYETOM MOJy4eHHsI HOBBIX 3HAHHUH O
BEIIECTBaX U XUMUYECKUX PEaKLHUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM [JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOILICHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs OTpa)KaroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XHUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHnsT NPAaKTHYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHON Cpeie;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATAOIINE
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
JNEKTPOOTPUIIATENIFHOCTh, XHMHUYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA 00BEM,  YITICPOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPYMIa, pajuKai, H30MEpHus, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIIEBOAOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COEIUHEHUS, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHHUS ); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHUS, JEXKAIUEe B OCHOBE IMOHHUMAaHUs
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCIOJIb30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOM J1eATENbHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKH MOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTABA, CTPOEHUS U
MIPEBPAICHUI OPraHMYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (HOpMyT OpraHMYeCKHX BEIIECTB
U YpaBHEHUN XMMHUYECKHX pEaKLuii, U3rOTaBIMBAaTh MOJEIU MOJIEKY]l OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALMU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUSI;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HUX COCTaBY M CTPOEHHIO K OIpeNelEHHOMY KJIACCy/TpyIIe COEIUHEHUMN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COEJMHEHUs), JaBaTh UM Ha3BaHMsA No cucremarndeckoit HomeHkiatype (IUPAC), a Taxxke
NPUBOJUTH TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHUYECKHX BEIIECTB (3TUJIEH, IMPOIMWJIEH,
aleTUIICH, STWICHIJIUKOJb, TIUIEpUH, (QeHod, GopManbAerui, ameTaibAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsl KUCIIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0I03a, TITUIUH);

c(OpMUPOBAHHOCTh YMEHMSI OMNpPEAENATh BHJbI XMMHUYECKON CBA3M B OPraHUYECKHX
COeMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH TMOJOKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BemecTB A. M. bytnepoBa ansi 00bsICHEHHs 3aBUCHUMOCTU CBOMCTB BEIECTB OT MX COCTaBa M
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOWCTBA TUIUYHBIX MPECTaBUTENIEH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTwieH, OyragueH-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJ, ATaHOJ, YTHJIEHTJIMKOIb, TIUIEPUH, (EHON, aleTalbJeru], MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHUX pPEaKIHH ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepabOTKM M MPAKTUYECKOEe MPUMEHEHHE
MIPOJIYKTOB MepepabOTKH;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJAUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WM MIPOAYKTOB PEAKIINN);



c(hOpMUPOBAHHOCTh YMEHHH BIJIETh CHCTEMOU 3HaHWH 00 OCHOBHBIX METOJaX HAYYHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPM M3YYCHMM BEILECTB M XUMHYECKHMX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IIPUMECHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUJIa MOJIb30BAHUSA XMMHMUYECKON MOCYNOH U
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHWH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KayeCTBEHHBIC pEAKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OEIKOB TNpHu
HarpeBaHUU, LIBETHbIE PEAKLUU OEJIKOB) B COOTBETCTBUU C IPAaBUIIAMU TEXHUKU 0E30IIaCHOCTU
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEACTABIATh PE3yJIbTaThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3alUCH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKUui u
(GopMyIUpOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTM B LENSIX COXPAHEHUsS CBOETrO 3/0pOBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CocoObl YMEHBIICHUS U MPEAOTBPAILIECHUS UX BPEJAHOTO BO3AEHCTBHS HAa OpraHHU3M
YEJI0BEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUI;

JUIs CJHeNbIX M CAa0OBUIAMIMX OOYyYaloIMXCA: YMEHHME HCHOJIb30BaTh pelbeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XWMHUYECKOW COCTaBISIONMICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, PO XHMMHUU B TO3HAHUU SIBICHUH TPUPOIBLI, B (OPMUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM st
pelleHrsT TPAKTHYECKUX 3adad M OKOJIOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJATrarol[ue
MOHATHUS (XUMHYECKUHN JIEMEHT, aTOM, U30TOT, S-, P-, d- AJIEKTPOHHBIE OpOUTATH aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSIPHBI O00BEM, BAJIEHTHOCTh, DIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKHCJICHUs, XWUMHYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, MeTajuIMdecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi  pel€TKa, TUIBl XMMHUYECKHX  peaklUMid, pacTBOp,  DJIEKTPOIUTHL,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYECKAs JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
SJIEKTPOJUTUYECKON JAuccolManuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPAILIEHUS SHEPrUU MPU XUMUUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTHU U CHCTEMHOCTH XHMHYECKUX SBJICHHH,
(haKTOJIOTUUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEHUHU U O€30IMaCHOM HCIOJIb30BaHUHN
BaXHEHIIINX HEOPTaHUIECKHUX BEIIECTB B OBITY M MPAKTUYCCKOM MEATEIILHOCTH YEIIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbBIC MPU3HAKU TOHSATUH, YCTAHABINBATH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
¢dopMynT BeIIeCTB M ypaBHEHMH XWMHUYECKHX pPEaKLUUH, CHCTEMATUYECKYI0 HOMEHKIIATYPY
(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBbHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbI Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEralmi€Has W3BECTb, IIUThEBAs COJa, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEIEATh BAICHTHOCTD U CTETIEHb OKHCICHUS XMMHYECKIX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBAa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYeCcKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(DOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICI TMepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepu30BaTh dJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl Xumuueckux 3nemeHTos /1. U.
MenneneeBa, HCHOIB3Yys MOHITHUS «S-, P-, d-DIEKTPOHHBIE OPOUTATNY, «IHEPIETUUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 10 neprogam u rpynnam [leproaudeckoil cucTeMbl XMMMUYECKHX 31eMeHToB [I. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBaHHE
TEHETHUYECKOM CBA3M MEXIYy HEOPraHMYEeCKMMM BEIIECTBAMU C IIOMOIIBIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupymrolIuxX BEMIECTB, TEIIOBOMY 3(G(dEKTy peakiuu,
U3MEHEHUIO CTeTIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTaln3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUN pa3IuYHbIX TUIIOB, IOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEaKUUi MOHHOTO OOMEHa, YUMThIBas YCIOBHs, IIPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH TNPOBOAUTH PEAKLUH, MOJITBEPHKAAIOUINE KadeCTBEHHBIN
COCTaB pa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pAclO3HaBaTh OMNBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaxX HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii HOCPECTBOM COCTABICHHS MIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHWMHYECKHE IPOIECChI, JIeXKallue B
OCHOBE IMPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHUCIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npefcTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOJieMaX XMMUYECKOTO
IIPOU3BOICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C HCIOJIB30BAHHEM MOHSATHUS
«MaccoBasi JI0NISl BEIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHUYECKUX
peaKIMAX, Macchl BEIIEeCTBA WM 00BbEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKLUH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHI COONIONATH MpaBUiia MOJE30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHus C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(paznoxeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTajlM3aTopa, ONPEIEIIEHUE CpPEJbl
pPacTBOPOB BEIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKlUH, PeaKIMd HOHHOTO OOMEHA, Ka4eCTBEHHBIE PEAaKIMH Ha
cynbar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMSI, PEIICHUE SKCIIEPUMEHTATbHBIX
3azady no temMaM «Meramwiel» U «Hemertamisl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYIOBaHUEM, MIPEACTABIATh
pe3yabTaThl XMMHYECKOTO OJKCIIEPHMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX
peakuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJIyYaeMyIl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKauu, WHTepHeT U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBENEHUA B OBITY M TPYHOBOM JEATENbHOCTH B LEJIAX COXPAHEHHS CBOETO 3/0POBbS U
OKpY’Karollle MPUPOIHON cpenbl, 0OCO3HABAaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbILIEHHUS U MPEJOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YeIIOBEKa;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL  CIENbIX W CIA0OBUIAIIMX OOYYaroUIUXCs: YMEHHE HCIIONIbh30BaTh pelibedHo-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ans 3anucu XuMudeckux Gopmyi.
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10 KUIACC

Kon

NPOBePsIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

1.1

CdopMUPOBAaHHOCTD TMPEICTABICHHA O XUMHYECKOH COCTaBISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUH B [MO3HAHUU SBJICHHIA
OpUPOAbI, B (OPMHUPOBAHUHM MBIIUICHUS M KYyJIbTYphl JHYHOCTH, €€
(GYHKIIMOHAIBHOW  TPAMOTHOCTH, HEOOXOAUMOW AN pelICHHs
MPAKTUYECKUX 33Ja4 M JKOJOTHYCCKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JIOPOBBIO U IPUPOJHOM cpejie

1.2

Brnanenne cuctemMoll XMMHYECKMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAraroIme MTOHATHS (Monekyna, BaJICHTHOCTb,
AIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCICHUS, XWUMHYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOIAPHBIA OO0BEM, YIIEpPOAHBIA CKEleT,
(GyHKIMOHATBHAS rpyIa, panukai, n30Mepus, WU30MEDBI,
FOMOJIOTUYECKUM  psil, TOMOJIOTH, YIJE€BOAOPOABL, KHUCIOPOI- U
a30TCOACpIKAIIUE COCAMHEHUS, OMOJIOTMUECKH AaKTUBHBIC BEIIECTBA
(yrneBoabl, >KUpBI, OCJNKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE  COCMHEHHUS); TEOPHUH ¢ 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHHUs opranuuyeckux BemiectB A.M. bytneposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK XUMHH, (DAKTOIOTHUECKUE
CBEICHHsI O CBOMCTBaX, COCTaBe, IIOJyYeHUH U OE30MacCHOM
WCIIOJIb30BAaHUM BAKHEHIIIMX HEOPTAaHUYECKUX H OPraHUYECKUX BEIIECTB
B OBITY U IPAKTHYECKOH EeATEeIHbHOCTH YeIIOBEKa

1.3

CpopMUpOBaHHOCTh yYMEHHUH BBIBISATH XapaKTepHblE IPU3HAKU
MOHSITHH, yCTaHaBIUBaTh nux B3alMOCBS3b, HCII0JIb30BAaTh
COOTBETCTBYIOILIME TMOHATHS MPU ONHCAHUU COCTaBa, CTPOCHUS M
IIPEBPALICHUI OPraHU4YECKUX COEIMHEHUN

1.4

c(OpPMHUPOBAHHOCTh YMEHWH HCIOJB30BaTh XUMHUYECKYI) CHMBOJIHUKY
JUISL  COCTaBJICHHUSI MOJEKYISPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaméHHoOW) (opMysT OpraHWYECKUX BEHIECTB W  ypaBHEHHH
XUMHUYECKHUX PEaKIUi, N3rOTaBIUBATh MOJEITU MOJIEKYJ] OPTraHMYECKUX
BEIECTB I WILTFOCTPAMA HMX XUMHYECKOTO M TPOCTPAHCTBEHHOTO
CTPOEHUS

1.5

ChopMHpOBAaHHOCT,  YMEHHMM  YCTaHABIMBATH  MPHUHAIICKHOCTH
W3YYCHHBIX OpPraHMYeCKHX BEIIECTB IO HMX COCTAaBy M CTPOCHHUIO K
ompenenéHHOMy  Kjaccy (Tpymme) coenuHeHW  (yriIeBOJOPOJIbI,
KHCIIOPOJI M a30TCOAEpKAIIMe COCAUHEHHUS, BBICOKOMOJICKYISPHBIE
COC}II/IHGHI/ISI), JaBaTh UM Ha3BaHUA I10 CHUCTEMATHUECKON HOMCHKIJIATypE

(IUPAC)

1.5

CdopMUpOBaHHOCTh YMEHHS OMNPENENATh BUIbl XMMHUYECKON CBSI3U B
OpPraHWYECKUX COCTMHEHUIX (OJMHAPHBIE U KpaTHbBIE)

1.6

CdopMUpoBaHHOCTh YMEHHUS MPUMEHSATD: MOJIOKEHUSI TEOPUH CTPOCHUS
opranndeckux BemecTB A.M. bytnepoBa aist 00bsICHEHUS 3aBUCUMOCTH
CBOMCTB BELIECTB OT UX COCTaBa U CTPOECHUS; 3aKOH COXPAHEHHUS MaCChI
BEIIECTB




YrieBogoposl. Kucnopoacoaep:xarue u a30TCoJIepKalre
OpraHUYEeCKHUe COeANHEHUs. BEICOKOMOJIEKYISIpHBIE COSIUHEHUS

2.1

CdopMupoBaHHOCTh YMEHUN NPUBOJUTH TPUBHUAIbHBIE Ha3BaHUS
OT/IENIbHBIX OPraHUYECKUX BEHIECTB (ITWIICH, MPOMUIIEH, alleTUJIEH,
STUJICHTJIMKOJb, TIULEpUH, ¢eHon, (opmanpierus, aneTalbIeru/,
MypaBbUHAs KHUCJIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBasl KHCJIOTa, TIIOKO3a, (pyKTO3a, Kpaxmaj, IeJUII03a,
TJIUIIH)

2.2

ChopMUPOBAaHHOCTh yMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHUE,
(1)I/I3I/I'-IGCKI/IC N XHUMHNUYCCKHC CBOﬁCTBa THUITNYHBIX HpeI[CTaBI/ITeJIef/’I
pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, JSTHJICH,
NpomnuieH, ametwieH, OyramueH-1,3, wmermnOyraauen-1,3, OeH301I,
METAHOJI, STAHOJ, STHIICHIJHKOJb, TJIHIEPHH, (EHOJ, aleTalbIer I,
MypaBbMHAsE W YKCYCHas KHCIIOTBI, TJIFOKO3a, Kpaxmai, MLeJUIII03a,
AMHHOYKCYCHasl KHCJIOTA)
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CdopMUpOBAaHHOCTh YMEHHS WUIIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXAy  TUOUYHBIMM  MPEJICTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHWYECKUX BEUIECTB YPABHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX
peaxIuil C UCIOJIb30BAHUEM CTPYKTYPHBIX (HOpMyIT
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CdopmMupoBaHHOCTH YMCHHS XapaKTepU30BaTh HUCTOYHUKHU
YIIEBOIOPOAHOTO ChIpbs (HEDTh, MPUPOTHBINA ra3, Yrojb), CIOCOOBl UX
nepepaboTKU U MPAKTHYECKOE MPUMEHEHHE MTPOTYKTOB MePepadOTKH

XUMHS U )KU3Hb. PacuéThl

3.1

CdhopMHpPOBAaHHOCTh YMEHHI BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX
METO/JaX HAyYHOIO MO3HAHUS, UCIOJNb3YEMbIX B XMUMHH MPU U3YYCHUH
BEIIECTB M XHUMHYECKUX sIBJICHUN (HaAOMoneHHWe, W3MEpEHHue,
HKCIIEPUMEHT, MOJECIMPOBAaHNE), UCTIOTB30BaTh CUCTEMHBIE XUMUYECKUE
3HAHUS JIJIS1 PUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM

3.2

CdopMupoBaHHOCTb yMEHUW COONIOAATh TpaBUia  TOJH30BAHUS
XUMUYECKOW TIOCY/Io W J1abopaTopHBIM OOOpYyJOBaHUEM, a TaKkKe
mpaBuiia OOpalleHUs] C BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIHUSMHU
10 BBIMOJTHEHUIO JJAOOPATOPHBIX XUMHUECKUX OMBITOB
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ChopMupoBaHHOCTh YMEHMH IUIAHUPOBATh U BBIMOJIHATH XUMUYECKUN
HKCIIEPUMEHT (MPEBPAILLEHUSI OpPraHMYECKUX BEILECTB MPU HarpeBaHUH,
MIOJIyYE€HUE JTUJIEHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIUU
OpraHMYECKHUX BEIIECTB, JEHaTypanusi OEIKOB NIpU HarpeBaHuw,
[[BETHbIE pEaKIMH OEJIKOB) B COOTBETCTBMM C MPAaBWIAMU TEXHUKHU
0e30MmacHOCTH MpU OOpalleHHMH C BeulecTBaMH U JabOpaTOpHBIM
000pyI0BaHUEM; IPEJCTaBIISTh pe3yJIbTaThI XUMHYECKOTO
AKCIIEpUMEHTA B (popMe 3amrcu YpaBHEHU COOTBETCTBYIOIINUX PEAKITHI
U GOpPMYJIMPOBATh BHIBOJIBI HA OCHOBE 3THUX PE3YIbTaTOB
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CdopMupoBaHHOCTh YMEHUN MPOBOJUTH BBIYMCIECHUS 110 XUMUYECKUM
ypaBHEHHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTa peaKkluu MO0 M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO
13 UCXOAHBIX BEUIECTB WIHM MPOAYKTOB PEAKIINH)

3.5

ChopMHPOBAaHHOCTH YMEHNH KPUTHYECKH aHAIN3UPOBATh XUMHUYECKYIO
uHPOpPMALIMIO, TOJy4YaeMyl0 W3 pa3HbIX MCTOYHHKOB (CpelcTBa
MaccoBoi nHpopmaIuu, cetb IHTEpHET U apyrue)

3.6

CdopMupoBaHHOCTh yMEHUW COONIIONIATh TpaBWJIA  DKOJOTHYECKU




11eJ1ec000Pa3HOro MOBEJACHUS B OBITY U TPYIOBOU NEATEIHHOCTH B LENAX
COXPAHEHHUsI CBOETO 3J0POBbs M OKPYXAIOLIEH IPUPOJHON CpEnbl,
OCO3HaBaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OPTraHU3MBbI
ONpeAeNEHHBIX OPraHMYECKUX BEIIECTB, NOHMMAsl CMBICI IOKA3aTess
ITJIK (npenenbHO TOMYyCTHMOM KOHIIGHTPAIUH), TTOSICHATh Ha MpUMepax
CIOCOObI YMEHBILIEHUSI U NPEIOTBPALICHUS] UX BPEIHOIO BO3JAECHCTBUS
Ha OPTraHu3M YeJIOBeKa

11 KJIACC

Kox

NpOBePsIEMOr0
pe3yJabTara

IIpoBepsiemble MpeaAMeTHBbIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01mero 06pa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Brnagenne cucreMoil XMMHMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAOIINE MOHATHUS (XMMHUECKUN JIEMEHT, aTOM, 3JIEKTPOHHAS
o0onouka aToMma, S-, p-, d-dJEKTPOHHBIE OpOWUTATU aTOMOB, HOH,
MOJIEKYJIa, BAJIGHTHOCTb, JIEKTPOOTPUIIATEIILHOCTh, CTEIIEHb OKUCIICHUS,
XUMHYECKasl CBSI3b, MOIIb, MOJISIpHAsT Macca, MOJSIPHBIH 00BEM,
KpUCTAJITUYECKasi perI€TKa, TUITbI XUMHUUYECKUX PeaKInidi (OKUCIUTEIbHO-
BOCCTaHOBUTEJbHBIC, 3K30- U HHAOTEPMUYECKUE, PEAKIHH HOHHOTO
oOMeHa), pacTBOp, SJEKTPOJUTHI, HEIIEKTPOIUTHI, DIEKTPOTUTHUECKAS
JUCCOLMAIMS, OKHUCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh XHWMHUYECKOU
peakiuy, XMMHUYECKOE paBHOBECHE); TEOpPUM M 3aKOHbBI (TEopHs
JNEKTPOJIMTUYECKONM — aucconmanuu, Ilepmonnueckunn  3akon M.
MengeneeBa, 3aKOH  COXPaHEHHsS  MacChl),  3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XUMHH, (HaKTONOTHUECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, TMOJYYCeHMH ¢ O€30MacCHOM HCIOJb30BAaHUN BaKHEUIITNX
HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOW JeSITETHHOCTH
YeJI0OBeKa

1.2

ChopMUpOBaHHOCTb YMEHUH BBIABIATH XapaKTE€pHble MPHU3HAKH U
B3aMMOCBSI3b HM3YYEHHBIX T[OHSATHI, NPUMEHSATh COOTBETCTBYIOIINE
MIOHATHSI IIPH ONIMCAHUM CTPOEHUS U CBOICTB HEOPraHMYECKHUX BEILECTB
U UX TNPEBpalleHU; BBISIBISATH B3aMMOCBA3b XUMHUYECKHX 3HAHUN C
NOHATHSIMM M TPEACTABICHUSAMH  JIPYTUX  €CTECTBEHHOHAYYHBIX
MIpeIMETOB

1.3

BrnageHne OCHOBHBIMH METOAAMHM HAY4YHOI'O TIIO3HAHMS BEIIECTB H
XUMHUYECKUX SBJICHUM (HAOMIOJeHWe, W3MEpeHUe, OSKCIIEPUMEHT,
MOJIETUPOBAHUE)

1.4

ChopMHpoBaHHOCTh YMEHHMM OMpeneisiTh BAJIEHTHOCTb M CTENEHb
OKHUCJICHHS XHMUYECKUX DJJIEMEHTOB B COEAUHEHMSX Ppa3IUYHOIO
cocTraBa, BHJ  XMMHYECKON  CBs3M  (KOBaJe€HTHas,  HOHHasi,
MeTaJuIn4YecKas, BOJIOPOJIHAs) B COCJUHEHUSX, THIl KPHUCTATUYECKOM
PEIIETKHN KOHKPETHOIO BeIleCTBA (aTOMHasl, MOJEKYJspHas, MOHHafd,
METAJIJINYECKast)

1.5

CdopMupoBaHHOCTh YMEHUN ONpEAENsATh XapaKTep Cpeabl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN

1.6

ChopMupoBaHHOCTh YMEHHSI KIACCU(PHUIMPOBATH XUMHUYECKHE PEaKIIH
M0 Pa3JNyYHbIM MPHU3HAKaM (YUCIY M COCTAaBY pearvpyrolMux BEIIECTB,




TerioBoMy J(G(deKTy peakiuu, H3MEHEHHIO CTEleHEeH OKHUCIICHUS
2JIEMEHTOB, 00OPaTUMOCTH PEAKIIUH, YUACTUIO KaTaanu3aTopa)

1.7

ChopmMupoBaHHOCTh  YMEHHMH  COCTAaBJIATH  YpaBHEHHUS  peakUuit
pPa3IMYHBIX THUIIOB, IIOJHBIE M COKpAIIEHHbIE YpPAaBHEHUS pEaKLMH
MOHHOIO0 0OMEHa, yYUTHIBAsl YCIOBHUS, IIPU KOTOPBIX 3TH PEAKIMHU UIYT
J10 KOHLIa

1.8

ChopMupoBaHHOCTh YMEHHMI MPOBOIUTH PEAKIMH, IMOATBEPIKIAIOIINE
KaueCTBEHHBIM  COCTaB  Pa3jIMYHBIX  HEOPraHUYECKUX  BEIECTB,
pacrno3HaBaTh OIBITHBIM HYTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

ChopMHpoBaHHOCTh yYMEHUN PACKPBIBATh CYIIHOCTh OKHUCIHTEIHHO-
BOCCTAHOBUTEBHBIX PEAKIIUN MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO
OayaHca 9TUX peakuui

1.10

CpopMHUpPOBAaHHOCT, YMEHHUM OOBSCHATH 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON peaklny OT Pa3INyHbIX (JaKTOPOB

1.11

CpopMHUpPOBAaHHOCT,  YMEHHI  OOBSICHATH  XapakKTep  CMEIICHUs
XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHErO BO3ACHUCTBUA
(npunnun Jle HlaTtenbe)

O6u1a;1 W HCOPraHN4YCCKasd XUMUS

2.1

CdhopmMupoBaHHOCTb YMEHHMH packpblBaTh cMbIci [lepuonnyeckoro
3aKOHa JA.N. Menneneena u JIEMOHCTPUPOBATH ero
CHCTEMaTU3HPYIOLYI0, O0OBSICHUTENBbHYIO U IPOTHOCTUYECKYIO (DYHKIIUU

2.2

CdopmMHpoBaHHOCTh YMEHUN XapaKT€pU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB XHMMHUYECKUX 23iIeMeHTOB 1—4 mepuonoB Ilepumonnyeckoit
cuctembl xumuueckux osnemeHtoB J[.M. MenneneeBa, uCnonb3ys
NOHATUSL  «S-, p-, d-dNEKTPOHHBIE OPOUTANN», «IHEPreTHYECKHe
YPOBHUY», OOBSICHITh 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMUYECKUX
2JIEMEHTOB U MX COEJUHEHMI o nepuoaam u rpynnam [lepuonnueckoii
cuctembl xumndecknx aneMenToB JI.1. MenneneeBa
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CdopmupoBaHHOCTh YMEHHI XapaKTepH30BaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKHE CBOMCTBA HEOPTraHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPKIATh  CYIIECTBOBAHHUE  TEHETUYECKOM  CBSI3U  MEXKAY
HEOPTaHHUYECKUMU BEIICCTBAMH c MTOMOIIIBIO ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi

2.4

ChopMHUpOBaHHOCTE  YMEHHH  YCTaHaBIMBAaTh  MPUHAIICHKHOCTH
HEOPTaHMYECKUX BEIIECTB MO HMX COCTaBY K OMNpeAeNEHHOMY KIaccy
(rpynme) coenuHEHUI (MPOCTHIC BEIIECTBA — METAUTBl M HEMETAJLIBI,
OKCH/JIbI, OCHOBAHMSI, KHCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COIIH)

2.5

ChopMHpOBaHHOCTh YMEHUH HCIOJIb30BATh XUMHUYECKYIO CHUMBOJIUKY
JUIsL COCTaBJIeHUs (POPMYJT BELIECTB U YPaBHEHUH XUMHUECKUX PEaKIHii,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUA
OTJENbHBIX HEOPraHWYECKHUX BEIIECTB (yrapHbIi ras, yrJeKHCIbIN ras,
aMMUaK, raiméHasi U3BeCTh, Heran€Has U3BeCTh, IUThEBAs CO/a, MTUPUT U

Jpyrue)

2.6

ChopMHUpOBAaHHOCT, YMEHUN XapaKTepu3oBaTh (OMHUCHIBaTH) oOOIINE
XHUMHUYECKHE CBOICTBA HCOPTraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXKAAaTh  CYIICCTBOBAHWE  TEHETHUECKOW  CBS3H  MEXIY
HCOPraHN4YCCKUMU BCICCTBaAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ
COOTBETCTBYIONIMX XUMUYECKUX PEaKIHI

2.7

ChopMupoOBaHHOCTh YMEHHI IUIAHUPOBATH U BBHIMOIHATH XUMUYECKUHN




9KCHEPUMEHT (pa3joXkKeHHWe TIEepoKCHIa BOAOPOAAa B INPUCYTCTBUU
KaTaJln3aTropa, ONpPEIEICHUE CPelbl PACTBOPOB BELIECTB C IOMOILIBIO
YHUBEPCAJIbHOIO MHIMKATOPA, BIMSHUE PA3JIMYHBIX (PAKTOPOB Ha
CKOpPOCTb ~ XMMMYECKOM pEaKIud, pEaklud HOHHOIO OOMeEHa,
KayeCTBEHHbIE PEaKLUU Ha Cyiab(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHs, PEIIEHUE OHKCIEPUMEHTAJIbHBIX 3aJad I0 TeMaM
«Metamiel» u «Hemeramibl») B COOTBETCTBUU C IPAaBUIAMU TEXHUKHU
0€30MacHOCTH TNpH OOpAaIIeHWH C BEIIeCTBAMH M JIAOOPAaTOPHBIM
0o0opyi0BaHUEM; IIPEICTaBIIATh pe3yJIbTaThl XUMHYECKOTO
SKCHEpUMEHTa B (JOpME 3aIHMCH YPaBHEHHH COOTBETCTBYIOUIMX PEAKIIMNA
1 (GOpPMYIHPOBATh BBIBO/IbI HA OCHOBE ITUX PE3yJIbTaTOB

2.8

ChopmupoBaHHOCTE yMEHUU COONIOAATH TMPaBWJIA  TOJIb30BaHUS
XUMHUYECKON ToCcyloil M IJ1abopaTOpHBIM 00OpyIOBaHUEM, a TakKke
mpaBwia oOpalleHus C BEIIECTBAMU B COOTBETCTBUHU C WHCTPYKIHSIMHU
T10 BBITIOJIHEHUIO J1a00PaTOPHBIX XMMHUYECKUX OIMBITOB

2.9

ChopMupoBaHHOCTh YMEHHH XapaKTEPU30BaTh XUMHUYECKHE MPOIECCHI,
JeKale B OCHOBE IPOMBIIUICHHOTO IOJMYYEHUS CEPHOW KHCIOTHI,
aMMHaka, a Takke CQOPMHPOBAHHOCTh TNPEACTABICHUH 00 o0O0mmx
HAYYHBIX TPHHIUIAX W DKOJOTHYECKUX MpoliieMax XHMHUYECKOTO
MIPOU3BOJICTBA

XUMHUS U KU3HL. PacuéTrl

3.1

CpopMHUpPOBAHHOCTh TMPEACTABICHUN O XUMHUYECKON COCTaBJISIONICH
€CTeCTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XUMHUHU B MIO3HAHUU SBIICHUN
npupoibl, B (GOPMHUPOBAHUM MBIIUICHUS U KYJIBTYpPhl JIMYHOCTH, €€
(YHKIIMOHATTFHOW ~ TPaMOTHOCTH,  HEOOXOIMMOW  JUIsl  peIIeHUs
MPaKTUYECKUX 337a4 U SKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOMN cpelie

3.2

CdopMHpOBaHHOCTh YMEHHUM KPUTUYECKU aHAIM3UPOBATH XMMHUYECKYIO
uHpOpMAILMIO, TOJNYY4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBa
MaccoBOW KOMMYHHMKAINH, ceTh VIHTepHET U npyrue)
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CchopMupoBaHHOCTb yMEHHMH COOMIOAATh MpaBHJA HKOJOTHYECKH
1enecoo0pa3HoOro MOBEAEHUS B OBITY U TPYAOBOM AESITEILHOCTH B LIETSAX
COXPaHEHMsI CBOETO 3/I0POBbs U OKPYXKAIOIeH MPUPOJTHON Cpe/ibl
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Oco3HaBaThb  OMACHOCTb  BO3ACHCTBUS HAa  JKUBBIE OpPraHU3MBI
ONpeAeNEHHBIX BEIIECTB, MOHUMAas cMbici nokazarens [1/IK, moscHATh
Ha TpUMEpPaxX CIOCOObI YMEHBIIIEHUS W TPEIOTBPAIICHHUS UX BPEIHOTO
BO3JEHCTBUS HA OPTAaHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH YMEHHHA MIPOBOANTH BBIYHCIICHHS c
WCTIOJIb30BAHUEM TIOHSTHS «MAaccoBasi TOJISl BEIIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIICHWA Ta30B MpPH XHMHUYECKUX PEAKIUSAX, MAacChl
BEIIeCTBA WM 00BEMa ra3oB IO HM3BECTHOMY KOJHYECTBY BEIECTBA,
Macce WiIM O0BEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIUU BEIIECTB,
TerIoBoro d(QeKxra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChI
BEIIECTB, IPEBPAIIEHUS M COXPAHEHUS YHEPTUU




ITPOBEPS
10 KUIIACC

EMBIE 3JIEMEHTBI COAEPKAHUA

Koxa

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUS

1

TeopeTnueckre OCHOBbI OPraHU4eCKOH XUMHH

1.1

[IpenMer oprannyeckol XUMHUHM: €€ BO3HUKHOBEHHE, pPa3BUTHE U 3HAUYCHHE B
MOJIYYCHUH HOBBIX BEIIECTB M MaTepHalIOB. Teopus CTPOEHUST OPraHUuYeCKHUX
coequuennii A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (HOpMYyIBl OpPraHHYECKHMX BEIIECTB. | OMOJIOTHS, HW30MEpHs.
XVMHYECKas CBA3b B OPraHUYECKUX COCIMHEHUSAX — OJUHAPHBIC U KPaTHBIC CBS3H.
[IpencraBienue o KIaccu(UKAUN OPraHMYECKUX BEIIECTB

1.3

HOMeHKHaTypa OpraHu4CCKUux COG,I[I/IHGHI/Iﬁ (CI/ICTGMB.TI/I‘IGCKEISI) H TPpUBHAJIBHBIC
Ha3BaHUS BaXKHCHIIINX HpeILCTaBI/ITeJIeﬁ KJIaCCOB OPraHMYCCKNX BCHICCTB

YTI1eBO0POABI

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psa. MeTaH U 3TaH — npocreiime
IpPEJCTaBUTENIM QJIKAHOB: (U3MYECKHE U XHUMHYECKHE CBOMCTBa (peakuuu
3aMelleHNUs] U TOPEHUs), HAXOXKIEHHUE B IPUPOJIE, IOJTYyUEHHE U IPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOEHHE, I'OMOJIOTMUECKHUH psiiA. OTUIEH W MNPONUIEH —
NPOCTEHIINE TIPEACTABUTEIN AIKCHOB: (H3MYECKHEe M XHMHYECKHE CBOICTBA
(peakuuM TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, TUApPATAllUM, OKHUCICHUA U
MIOJIMMEPU3AIIH ), TOJTyYEHUE U IPUMEHEHHE
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Ankanuensl: Oyraguen-1,3 u wmetwnOyraauen-1,3: crpoeHue, BaKHeHIIME
XMMHUYECKHE CBOMCTBa (peakuust noiuMepusanuu). IlodydeHue CHHTETHYECKOTO
Kay4yKa U pe3UHbI
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AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMsI, TOMOJIOTHUECKUH psAl. ALETHIEH —
OpOCTEHIINKA TpPEeACTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (U3HUECKUe U
XMMHUYECKHE CBOWCTBA (peakluu THAPUPOBAHUS, TaJIOTEHUPOBAHUS, THApaTalliy,
TOpEeHUs), MOJIyYeHHE U IPUMEHEHUE

2.5

Apenbl. benzon: cocraB, crpoeHue, (u3MuecKMe M XUMHYECKHE CBOICTBa
(peakuuy raJoreHHpOBaHMSI U HUTPOBAHMS), MOJyY€HUE U MPUMEHEHHE. Toyour:
COCTaB, CTpOeHHe, (u3MUecCKMe M  XUMHUYECKHME CBOMCTBa  (peakiuu
TaJIOTEHUPOBAHUSI M HUTPOBAHMSI), IOJIyUY€HHE W NpUMEHEHHE. TOKCHYHOCTbH
apeHOB. ['eHeTmyeckass CBSA3b MEXKIY YIJIEBOAOPOAAMHM, INPUHAMISKALMMHU K
pa3IMYHbIM KJ1accaM

2.6

[TpupoaHbIE HCTOYHUKH YTIAEBOAOPOAOB. [IpupoaHbIil ra3 U MoNMyTHBIE HEPTIHBIS
ra3el. Hedptp u €€ mpoucxoxaenue. CriocoObl mepepaboTku HeTH: TeperoHka,
KPEKUHT (TepMUYECKHUH, KaTalIuTU4decKuil), muponus. [IpomykTel mepepaboTku
He(TH, UX TPHUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN yroiab u
MPOJYKTHI €T0 NMepepadoTKu

Kucnopoconep:xaiue opraHndeckiue coeIMHEHNs

3.1

[IpenenpHBIE OTHOATOMHBIE CIUPTHL. METaHOM M TAHOJ: CTpOCHUE, GU3UUYECKUE U
XUMUYECKHE CBOMCTBA (PEaKIMK C aKTUBHBIMU METAJIJIaMH, TAJIOT€HOBOIOPOIaMH,
ropeHue), MpUMeHeHHe. BoJoponHbIe CBSI3M MEXAY MOJEKYJIaMH CIHPTOB.
JlelicTBME MeTaHOJa M 3TaHOJIa HA OPraHU3M 4YeJIoBeKa. MHOTOaTOMHBIE CIUPTHI.
DOTUNCHTINKONIb U TJIMIEPUH: CTPOCHHE, (PU3MYECKHe U XUMHUYECKHE CBOWCTBA
(B3aMMOJIEHCTBHE CO IICIIOYHBIMH METaJIaMH, Ka4yeCTBEHHAs pEaknus Ha
MHOroaToMHble cnupthl). JlelicTBMe Ha oOpraHu3M uenoBeka. IIpumeHeHue
TIIMIEPUHA U STHIICHTIIUKOJIS

3.2

®DeHoM: CTpOoeHUE MOJICKYITbI, (PU3NYECKHEe U XMMUYECKHE CBOMCTBA. TOKCHYHOCTD
denomna. [Ipumenenue penomna
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Anpaeruapl U KeToHbl. DopManbACTUl, alleTAIbICTHI: CTPOCHUE, (PU3NUECKHE U
XMMUYECKHE CBOWCTBA (PEaKIMM OKHCICHHMS MU BOCCTAHOBJICHUS, Kau€CTBEHHbIC
pEaKIMM), TOJTYICHUE U IPUMCHEHUE

3.4

OnHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KHCIOTHL. MypaBbuHas W YKCyCHas
KUCJIOTBI: CTpOEHHE, (U3NYEeCKUe U XMMHUYECKHE CBOWCTBA (CBOMCTBA, o0uue i
Kjacca KHCIOT, peakius dSTepuuKanuu), TOJIy4eHHEe ¢ INPUMEHEHHE.
CreapuHoBas M OJEMHOBAsE KUCJIOTHI KAaK IPEACTAaBUTENU BBICIIMX KapOOHOBBIX
KHCI0T. Mblia KaK COJIM BBICHIMX KApOOHOBBIX KUCIJIOT, UX MOIOIIIEE AEUCTBHE

3.5

Crnoxnble 3(¢Upbl KaK IPOM3BOJIHBIE KapOOHOBBIX KUCIOT. I'MAPOIN3 CIOMKHBIX
a¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonorndeckas poib
KUPOB

3.6

YrieBoapl: cocTaB, Kiaccu(UKAIMS YTIeBOIOB (MOHO-, IU- M TOJMCAXAPHUIBI).
['moko3a — mpocTedmmii MOHOCaxapua: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI,
dus3nUecKue U XUMHYECKUEe CBOMCTBA (B3aumojencTBre ¢ ruapokcuaoM meau(Il),
OKHCJICHHE aMMHayHbIM pacTBOpoM okcujaa cepedpa(l), BoccraHoBienue,
OpO’KEHHE TIIFOKO3BI), HAX0XKICHUE B TIPUPOJIC, IPUMEHEHHUE, OMOIOTHYECKAs POJIb.
®orocunre3. Dpykroza Kak H30Mep TIIOKO3bl. Kpaxman u 1emnono3a Kak
npupoaHbie moauMepbl. CTpoeHHe Kpaxmajia U UeJUIIoNIo3bl. Du3nyueckue u
XUMHYECKHE CBOMCTBA KpaxMaina (TUIPOIN3, KAUYeCTBEHHAs! PEAKIIHS C HOI0M)

A30TCco/IepKalie OpraHn4ecKiue COeAMHEHUS

4.1

AMUHOKHUCIOTHI Kak am¢oTepHble OpraHuueckue coenuHeHus. Dusndeckue u
XMMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha MpuMmepe riuiuMHa). buonormdeckoe
3Ha4eHHEe aMUHOKUCHOT. [lenTuasl

4.2

benkn kak mnpupoaHbIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. [lepBuuHnasd,
BTOPUYHAS W TPETUYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBAa OEJIKOB:
TUAPOJIN3, J€HATypallns, KaYeCTBEHHbIE pEeaKIIMM Ha OeIKU

BBICOKOMOIEKYIISIDHBIE COEIMHEHMS

5.1

OCHOBHbBIE TIOHSITUSL XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMeEp,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINH, CPEIHSS MOJICKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYJSIPHBIX COECIMHEHUH —
MOJIMMEPU3AITUS U TTOJIMKOHICHCAITHS

5.2

OKCHEpUMEHTAJIIBHBIE  METOJbl M3YyYEHUS BEIIECTB W MX IPEBpALLCHUMN:
O3HaKOMJIEHHE ¢ 00pa3laMu IPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4ykoB. [losrydeHre CHHTETUYECKOr0O KayuyKa U pEe3UHbI

11 KUIIACC

Kon

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TeopeTnyeckre OCHOBBI XUMUU

1.1

XuMHUYecKuil srmeMeHT. AToM. Spo aTtoma, M30TOMBI. DJIEKTPOHHAs 000JIOYKa.
DHepreTudyeckue ypoBHHU, MOIYpOBHH. ATOMHBIE OpOUTANH, S-, p-, d-3JEMEHTHI.
OcobeHHOCTH pachpeeNieHus] 3JIEKTPOHOB MO OpOUTAIsIM B aTroMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpalHsi aTOMOB

1.2

[Tepuonnueckuii 3akoH u llepuoanyeckas cucrema XUMUYECKuX 3yemMeHToB J[. 1.
MenpeneeBa. CBs3p nepuoAMYECKOro 3akoHa u Ilepronnyeckoi CUCTEMBI
xuMmu4ueckux aneMeHToB .M. MenzaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XHUMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIIOKHBIX BEIIECTB MO TPYyNIaM M IEepPHOJaM.
3HayeHHUe NEPUOIMYECKOr0 3aKOHA B PA3BUTUU HAYKHU

1.3

Crtpoenue BemecTBa. XUMUYECKas CBsA3b. BUIbI XUMUYECKOH CBSI3U (KOBAJICHTHAS
HGHOJISIpHaSI )58 HOHSIpHaSI, HOHHas, MeTaJIJII/I‘IeCKaSI). I/IOHI:II KAaTHUOHBbI 1 aHUOHBI.




Mexanu3mbl 00pa3oBaHUsS KOBAJEHTHONM XUMHUYECKOW CBs3u (OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBIN). BogopoiHas cBsi3b

1.4

BanenTHOCTSE. SHGKTPOOTpI/II_IaTeHBHOCTB. CreneHp OKUCIICHUS

1.5

BemiectBa MOJIEKYJISIPDHOTO U HEMOJIEKYJSIPHOTO CTPOCHHUS. 3aKOH IIOCTOSHCTBA
COCTaBa BEIECTBA. [HIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA
BEILECTB OT TUIIA KPUCTAIINYECKON pel€TKU. [IoHATHE O JUCIIEPCHBIX CHUCTEMAX.
VicTuHHBIE ¥ KOJUIOMJHBIE PACTBOPBL. MaccoBas 10151 BEIECTBA B PACTBOPE

1.6

Knaccudukanus nHeopranmdeckux coeauHeHuil. HoMeHkmaTypa HeOpraHHUeCKuX
BELICCTB

1.7

Xumuueckas peakius. Kimaccupukanust XUMHYeCKUX PeakIuid B HEOPTaHUYECKOM
U OpPraHMYeCKON XMMHH. 3aKOH COXPAHEHHS MacChl BEUIECTB, 3aKOH COXPAaHEHUs U
IIPEBPAICHUS YJHEPTUU TP XUMUUECKUX PEaKIMAX

1.8

CKOpoCTh peakiyu, e€ 3aBUCUMOCTh OT Pa3lIMYHbIX (PAKTOPOB

1.9

OOparumble peakuuu. XuMuyeckoe paBHoBecue. DakTopel, BAMSIONME HA
COCTOsIHME XuMH4ecKoro pasHosecus. [Ipuanun Jle llarense

1.10

OnekTponuTrueckas aucconuanus. CuibHble M cialbble 3nekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEIECTB: KUCIIAsl, HEUTpabHAsI, IeouHas. Peakiuu nOHHOTO
oOMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKkuuu

HeOpraHI/IquKaﬂ XUMUA

2.1

Hemeramnsl. Ilonmoxxenne HemeraioB B Ilepumoandeckoil cucteMe XHMHYECKHX
ementoB J[.M. MenzneneeBa u ocoOeHHOCTH cTpoeHHs atoMmoB. dusnueckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHUS HEMETAJIOB (Ha MpUMEpE KUCIOPOa, CEPHI,

dbocdopa u yraepoaa)

2.2

XUMHUYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTE€HOB, CEpPBI, a30Ta,
dbochopa, yrmepoga U KpeMHHS) U HMX  COCIUHEHUH  (OKCHJOB,
KHUCJIOPOJICOACPKAIINX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuit). [Ipumenenue
BOXKHEHIIMX HEMETAJUIOB U UX COCAMHEHUN
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Meramnbl.  Ilonoxenne MeramwioB B llepuonnueckoid cHCTeME XHMHYECKHX
anemeHToB J[.M. MenzaeneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTtayuioB. O0mme gusznueckue cBoricTBa MeTauioB. CIUTaBbl METaJUIOB.
DNEeKTPOXUMHYECKHUH psiJi HApsHKEHUH METaJlJIoB
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XUMUYECKHE CBOMCTBA BAXKHEUIIINX METAJIIOB (HATPHU, Kalduid, KanblUid, MarHuii,
ATIOMUHHM, LHUHK, XpOM, JKeJe30, MeIb) M HX coennHeHud. OOmme crnocoObl
MoJiydeHus: MeTayioB. [IpuMeHeHrne MeTallsioB B OBITY M TEXHUKE

2.5

I'emetnueckas cBI3b HCOPTraHNMYCCKUX BEHICCTB, MPHUHAMICKAINIUX K pa3InYHbIM
KJjJ1accaM

XUMHUS U KU3Hb

3.1

Ponp xumMum B oOecnedyeHUH 3KOJ'IOI“I/ILIGCKOI\/JI, BHGPTCTHHCCKOﬁ n HHIHCBOﬁ
6630HaCHOCTI/I, Pa3sBUTHU MCOWIIUHBI. Ilonsitne o HAaYYHBIX ME€TOAAaxX ITO3HaHUWA
BCIICCTB U XUMHWYCCKHUX peaKLlI/Iﬁ

3.2

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO MOJyYeHUs
BOXHEHIINX BemiecTB. YelnoBeK B MHpE BEUIECTB UM MaTEpUaJOB: Ba)KHEHIIne
CTPOUTCIIBHBIC MaTCpHajibl, KOHCTPYKIMOHHBIC MaTCpUalibl, KpaCKH, CTCKIIO,
KepaMuKa, MaTepualbl Ui DJICKTPOHMKH, HAHOMAaTEpHalbl, OpPraHUYECKUE U
MUHEpaJIbHbIC YI00pEHUS
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XuMusiT W 300pOBbE UEJIOBEKA: MpaBWJIa MCIOJIb30BaHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIL30BAHMS MPENapaToB ObITOBOW XUMHUU
B IIOBCEIHEBHOMU KU3HU




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MMPOILIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
https://Monypoxku.pd/

METOJINYECKHUE MATEPHUAJIBI 1151 YUUTEJISA
https://monypoku.pd/

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://monypoku.pd/



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

