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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no XxuMuM Ha ypOBHE CpelHero odiero oOpa3oBaHus pazpaboTaHa
Ha ocHoBe DepepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpa3oBaHuU B
Poccuiickoit depeparuuy», TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS (eaepabHOM
oOpasoBarenpHON TporpamMmbl  cpemnero obmiero ob6pazoBanus (POIT COO),
npencraBieHHbIX B DenepanbHOM TOCYyIapCTBEHHOM 0O0pa30BaTEIbHOM CTaHIAPTE
COO, c yuérom Koumenmum mnpenojgaBanusi ydeOHOro mnpenMera «XUMHSD» B
oOpazoBarenbHbIX opranuzanusax Poccutlickoit denepaiinu, peaau3yonx OCHOBHbIC
oOpa3oBarenbHbIE MPOTrpaMMbl, U OCHOBHBIX MOJOXKEeHUM «CTpaTerud pa3BUTHUSA
Bocriutanusi B Poccutickoit denepanuu Ha nepuoa g0 2025 roga» (Pacmopspkenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOJIOB K pa3pabOTKEe MOporpaMMbl MO XUMHUHU, K OINPEICICHUIO
oOmet crpateruu OoOydeHHMs, BOCIIUTAHUSI U Pa3BUTHA OOYYaIOIIUXCS CPEJCTBAMU
yueOHoro mpenmera «Xumus» s 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABHIIM
koHuenrtyanbHsle noioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICp)KaHMs, Pe3yJbTaTOB OOy4YeHUS U TpeOOBAaHUU K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
o01eo0pa3oBaTeNbHON  OpraHu3alluu, SBJISETCS HEOTHEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CHOYXKWAT 3aBEepUIAIONIMM  3TallOM  peaJn3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX I[IEHHOCTEW, MPUCYIIHX
IIEJIOCTHON CHCTEME XMMHYECKOTO 00pa3oBaHusl. DTH IEHHOCTH KacaloTCs MO3HAHUSA
3aKOHOB MPHUPO/IbI, (HOPMUPOBAHKSI MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a
TaK)X€ IKOJIOTMUYECKA OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3I0POBBIO U MPUPOHOM
cpene. Peanusyercss xumuyeckoe oOpa3oBaHUE OOYYAlOIIUMXCS Ha YPOBHE CPEIHETrO
o01iero oOpa3oBaHUs CpeJACTBAMHU y4eOHOro mpeaMera «XUMus», COJICp>KaHHE U
MOCTPOEHUE KOTOPOTO OMpPENeNeHbl B MporpaMMe Mo XUMHH € YYETOM crienuuku
HAyKd XHMUHU, €€ 3HAYCHHUs B MO3HAHUM NIPUPOJbI U B MaTE€pUAIIBHOW KU3HU
oOlIecTBa, a Takke ¢ YYETOM OOIIMX IeJiel M NPHUHIMIOB, XapaKTepU3YIOIIMX
COBPEMEHHOE COCTOSIHME CHUCTEeMbl CpeJHero oOiero odpa3zoBanus B Poccuiickoii
denepanum.

XuMHSI KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT oco0yi poOjb B
COBPEMEHHOM IMBUIIM3AIIMHU, B CO3IaHUHA HOBOW 0a3bl MaTepuaibHOM KyJIbTypbl. OHa
BHOCUT CBOW BKJIaJl B (POpMHUpPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIICHUS, B
CO3JaHUE IEJIOCTHOTO TMPEACTABICHUS 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE
MPUPOJLI U UYEOBEKa, KOTOpoe (OpMHUPYETCSl B XMMHUM HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOMIEr0 MHpPA, OCO3HAHUSI B3aMMOCBSI3U MEXK]Y
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH 00JIACTSIMH MPUMEHEHUS.



TecHO B3aMMOJEHCTBYS C JAPYTMMHU €CTECTBEHHBIMM HayKaMH, XHMHS CTaja
HEOTHEMJIEMON YaCThI0O MHPOBOHN KYJIbTYPhI, HEOOXOJUMBIM YCIOBHUEM YCIEITHOTO
TpyJa W JKU3HM Kaxjoro wieHa ooOmecTtBa. CoBpeMeHHas XUMHUS Kak HayKa
CO3MJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBlieHA Ha pEIICHUE
[JI00ANbHBIX MPOOJIEeM YCTOMYMBOIO Pa3BUTHSL 4YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B cootBeTcTBMM C OO0mMMMH [EISIMH W TPUHIIMIAMH CPEIHEro 0O0IIero
oOpazoBaHus cojaepkanue mnpeamera «Xumus» (10—-11 kmaccel, 6a30BbId YPOBEHD
U3Y4YCHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO IMOJTOTOBKY
oOy4Jaronmxcsi, HLOOXOJUMYIO UM JIJIsi BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB,
YCHENTHOTO BKJIIOUCHUS B )KH3Hb COIIMyMa, MPOJAOHKCHIS 00pa30BaHUs B PA3TMUHBIX
00J1aCTsIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMUEH.

CocrapnsomuMHu  TpeAMeTa «XUMHsD»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannyeckas xumusi» u «OOmas W HEOpraHuyeckass XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEpXKaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOI HayKH: CHCTEMa
3HAHUW MO HEOPraHWYECKOW XMMHUHU (C BKIIOUCHUEM 3HAHUU U3 OOIIEH XUMUM) U
OopraHndeckon xumuu. POpMUPOBAHHE INAHHOMW CUCTEMBI 3HAHUM TNPH W3YYECHHUH
npeaMeTa 00ecneyrBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOTO00pa3usi BEUIECTB
Ha OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

Crpyktypa conaepkanus KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuveckass XuMmus» cPopMHpoBaHa B MOporpaMMe MO XHMHU Ha OCHOBE
CUCTEMHOr0 TMOJAX0Ja K U3YYEHUIO Y4yeOHOro MaTepuajia U O0O0YCIJIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUW Ha OMPENIETEHHBIX TEOPETUUYECKUX
ypoBHsx. Tak, B Kypce OpraHM4ecKOi XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOpUM CTPOCHUS OPTaHUYECKUX COCIWHEHMM, a TakKe Ha ypOBHE
CTEPEOXUMHUYECKUX U DJICKTPOHHBIX MPECTABICHUN O CTPOCHUU BeliecTB. CBeIeHUs
00 M3y4aembIX B Kypce BEIIECTBax MAIOTCS B PAa3BUTUU — OT YTJIEBOJOPOIOB IO
CJIOKHBIX OHMOJIOTMYECKH aKTUBHBIX COEIMHEHMHA. B Kypce OpraHmueckoll XWMUU
MOJTYy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHUs
MepBOHAYANIbHBIC TIPEACTABICHUSI O XUMHUYECKOM CBSI3M, KIacCU(UKAIIMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU
peakuu.

[Ton HOBBIM yrjaoM 3peHus B TmpeaMeTe «XuMus» 0a30BOr0 YypOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOIO 00mero oOpa3oBaHMs
TEOpPETUYECKUM MaTepuan U  (AKTOJOTHYECKUE CBEJACHUS O BelIeCTBaX U
XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias M HeopraHudeckas
XUMUS» O00Yy4aromuMcs TIPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYSCKUX M METOOJIOTHYECKUX TTO3UIIHH,



ry0oke TMOHSTh HWCTOPUYECKOE HU3MEHEHHEe (QYHKIMH HTOro 3akoHa — OT
00001IIaroIIeH 10 OOBICHSIONICH U TPOTHO3ZUPYIOIICH.

Ennnas cucrtemMa 3HaHWMM O BAXXKHEWIMX BELIECTBAX, UX COCTaBE, CTPOCHHUM,
CBOMCTBaxX M NPUMEHEHUH, & TAKKE O XUMHUYECKUX PEAKIMSIX, MX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTeKaHus JomnoJHsercsa B kKypcax 10 u 11 kiaccoB aneMeHTamMu
COJICp’KaHUS, UMECIONIUMHU KYJbTYPOJIOTUUECKUNH U NPUKIATHON XapakTep. OTH
3HaHUSA CIIOCOOCTBYIOT TMOHMMAHHWIO B3aUMOCBSI3M XUMHUHM C JPYTUMU HayKamu,
pPacKpbIBaIOT €€ poJib B MO3HABATEIbHOW M MPAKTUYECKOU AECSATEILHOCTH 4YEJIOBEKA,
CIIOCOOCTBYIOT BOCITUTAHUIO YBaXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUH U
MPAKTUYECKUX TPUIOKEHUN XUMHUHM, TOMOTAaOT BBITYCKHUKY OPHUEHTHUPOBATHCS B
OOIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TIpoOeMax, CBSI3aHHBIX C XHUMHCH,
KPUTUYECKH OCMBICIIMBATh HHPOPMAIIUIO U TTPUMEHSATH €€ I TOTIOJHEHUS 3HAHHM,
pEICHUS] UHTEIUIEKTyaJIbHBIX U AKCIIEPUMEHTAJIBHBIX HCCIEeI0OBAaTEeNbCKUX 3a7ad. B
IIEJIOM COJIepKaHUE YYEOHOro TmpeaMeTa «XUMHUS» JAaHHOTO YPOBHS H3y4YEHUS
OPUEHTHUPOBAHO Ha (POPMHUPOBAHUE Yy OOYYAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
i moHuMaHud (uiocoCcKux HUIeH, TaKUuX Kak: MaTepUualibHOE €IUHCTBO
HEOPraHMYECKOr0 M OPraHUYECKOro Mupa, oOyCJIOBIECHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHUEM, IMO3HABAEMOCTh MPUPOHBIX SIBICHUN ITYyTEM 3KCIIEPUMEHTA
U pEHICHUS TMPOTHUBOPEYMI MEXKIYy HOBBIMH (aKTaMU U TEOPETUUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUHU B PELICHUM DKOJIOTHYECKUX MNpoOlseM, a
TaKXe MpoOJieM COEpekEHUs] IHEPIeTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAIIOB.

B nmnmane pemieHuss 3aa4 BOCHUTAHUS, Pa3BUTUS M COIMAIM3AllUU
OoOy4Jaronuxcsi MPUHATBIE TPOrPAMMONM IO XHMHH TOJIXOJbl K ONPEASICHUIO
COJCp)KaHUsI W TOCTPOEHUS TMpeaMera npeaycMaTpuBaloT  (HOpPMUPOBAHUE
YHUBEPCAIbHBIX YUE€OHBIX JEUCTBUM, UMEIOMNX 0a30BOE 3HAUCHHE JJISl PAa3TUUYHBIX
BUJIOB JIEATEIBLHOCTH: pEIICHUs NpodJieM, TOuCKa, aHaimm3a U 00paboTKu
uHbopMaIui, HEOOXOAUMBIX JUIsi TPUOOPETEHUS OMNbITa MPAKTUYECKOU W
UCCIIEN0BATENbCKOM NESITEIbHOCTH, 3aHUMAOIIIEN BaXKHOE MECTO B MO3HAHUU XUMUH.

B mnpaktuke mnpenogaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEAHEro oOIero oOpa3zoBaHus, MPU ONMPEICICHUN
CoJIepKaTeIbHOW  XapaKTEPUCTHKU IeJIe M3y4eHHs TpeIMeTa HampaBlieHHEM
NEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO MpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HayKu Kak OO0JacTH COBPEMEHHOTO0 €CTECTBO3HAHUS, MPaKTUUECKOM
NEATEeIbHOCTH YEJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. C
METOAUYECKOW TOYKHA 3PEHHUS TAaKOW IIOAXOJ K OIPEACICHUIO LEINEH H3YYEHUS
MIpeMETa SIBJISICTCS BIIOJTHE OMPaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3PEHHS TJABHBIMU IEJSIMH HM3YyYCHHs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCS:



e (QopMupoBaHuE  CHCTEMbl XUMHUYECKMX  3HAHUHM  KaK  BaKHeWIen
COCTAaBJIIOLIEN €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeXaT KIIOUEBbIE MOHATHA, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE s3bIKa HAyKH, YCBOCHHE UM IOHMMAHHUE CYIIHOCTH JOCTYITHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C UCTOPHEH uX
pa3BUTHUS U CTAHOBJICHHS,

e (opmHpoBaHHE W pPa3BUTHE MPEICTABICHUA O HAYYHBIX METOJAX IMO3HAHUS
BELIECTB U XUMHUECKHUX PEaKINid, HECOOXOAUMBIX ISl IPUOOPETEHUsT YMEHUN
OpPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHUN, UMEIOIIUX MECTO
B IIPUPOJIE, B MPAKTUYECKOMN U MOBCETHEBHON KU3HH,

e pa3BUTHE YMEHHH M CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJECHUEM U
OOBSICHEHHEM  XUMHYECKOIO  HOKCIEPUMEHTa, COOJIIOJICHUEM  TPaBHII
6e30macHOro o0palleHust ¢ BeleCTBaMH.

Hapsiny ¢ stum, conepskarenbHasi XapakKTepUCTHUKA IIeJIed U 33734 HU3Y4YCHMS
npeaMeTa B MporpamMme 10 XMMUU YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHUHU C
HOBBIMH TIPUOPUTETAMHU B CHUCTEME cpeaHero oOmiero obpaszoBanus. Cerogns B
MpernofaBaHU XUMHUU B OOJBIICH CTETIEHH OTAAETCS MPEANOYTCHUE MPAKTUISCKON
KOMIIOHEHTE COJIepKaHusl 00y4eHUsl, OPUEHTUPOBAHHOM HA MOATOTOBKY BBIITYCKHUKA
o01ieo0pa3oBaTeabHOM OpraHU3allMy, BIAJCIOIIET0 HE HAaO0OpOM 3HAHMH, a
(YHKIIMOHAJIBHOW TPaMOTHOCTHIO, TO €CTh CIOCO0aMH W YMEHHSIMH aKTHBHOTO
MOJly4YeHUsT 3HAHUW W TPUMEHEHUS HX B pEaTbHOM J>KU3HU JUIS PEIICHUs
MPAKTUYECKHX 3a]1a4.

B cBs3M ¢ 3TUM IIpH W3y4EHUH MpeaMeTa « XUMHUS» TOMUHHUPYIOIIEe 3HaUYCHUE
IpUOOPETAIOT TaKUE LIETU U 33/1a4H, KaK:

ajanrtanus OOyJaromMXCs K YCJIOBHSM JAMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dopMupoBaHHE  WHTEIUICKTyaJlbHO  pPa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO T'PAMOTHBIX
pEIICHNIT B KOHKPETHBIX >KM3HEHHBIX CUTYaIUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

dopmupoBaHne 'y  OOydaroOIIMXCsl  KIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIN), HWMEIONINX YyHHUBEPCAIbHOE 3HAYEHUE HJs Pa3IdYHBIX BHUOB
NeSTEeILHOCTU: peIleHus: MpoOJieM, MOMCKA, aHalu3a M o0paboTku HHGOpPMAIIHH,
HEOOXOAUMBIX ISl MPUOOPETEHUs OMbITa EATEIbHOCTH, KOTOpas 3aHUMaeT BaXKHOE
MECTO B TO3HAHWUM XHWMHH, a TaKkKe Ui OIEHKH C TO3WIUNA JKOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHUECKHUX MPOIIECCOB Ha OPTaHU3M
YeJI0OBeKa U MPUPOIHYIO CPEIY;

pa3BUTHE TI03HABATEIbHBIX WHTEPECOB, WHTEUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEW 00yJaronuxcsi: CIOCOOHOCTH CaMOCTOSITEIPHO MPUOOpPETaTh HOBBIC
3HAHUA TI0O XMMHU B COOTBETCTBHH C JKW3HEHHBIMH MOTPEOHOCTSAMH, HCIIOJIB30BAThH



COBpEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHUU JII MOUCKA W aHaiu3a ydyeOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAIIUH XUMUYECKOTO COJIEP KAHNUS;

(dopMupoBaHrEe U Pa3BUTHE y OOYYAIOIIUXCS aCCOLMATUBHOIO M JIOTHUECKOTO
MBIILJICHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU U TMPOBEJECHUU XUMUYECKOIO
AKCIIEPUMEHTA;

BOCIUTaHHE y  OOydJaomuxcsi YyOSKIEHHOCTH B  T'yMAaHHCTUYECKOU
HANpPaBIIEHHOCTH XHMHH, €€ Ba)XHOH pOJIM B PEIICHUH TI00ANbHBIX MpoOsieM
PalMOHAIIBHOTO TPUPOIOIONIB30BAHUS, TMOMOJIHEHHUSI YHEPreTUYECKUX PECypCcoB H
COXpaHEHUsl MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpEKHOTO
OTHOIICHUS K TPHUPOAEC U CBOEMY 3/I0pPOBBIO, a TakXke NPUOOPETEHHUS OIbITa
WCIIOJIB30BAHUS TIOMYYCHHBIX 3HAHWN I TPUHATHAS TPAMOTHBIX pEIICHUH B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueOHOM mu1aHe cpeHero oouiero oopazoBaHus IpeaMeT « XUuMus» 6a3oBoro
YPOBHS BXOJUT B COCTaB NMpPeAMETHOMN 00sacTu « EcTeCTBEHHO-HAayUYHBIE TPEIMETHD.

OO01iee 4KciIO YacoB, OTBEAEHHBIX NIl U3yYEHUsS XMMHUH, Ha 0a30BOM YpPOBHE
cpeaHero oOiero oopa3zoBanus, cocrapisieT 68 yacos: B 10 kimacce — 34 yaca (1 gac
B Hefento), B 11 kiacce — 34 yaca (1 yac B Hezielnto).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpeameT opraHM4ecKO XMMHH: €€ BO3ZHHMKHOBEHHWE, Pa3BUTHE M 3HAYEHUE B
MOJIyYeHUM HOBBIX BELIECTB M MaTepuaioB. Teopus CTpOEHUs OpraHUYEeCKUX
coenunennii A. M. bytnepoBa, e€ ocHOBHBIE T0JIOKeHUS. CTPYyKTypHBIE (POPMYIIbI
OpraHhyYecKux BellecTB. ['omosorus, nzomepus. XUMUYECKask CBS3b B OPTaHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccudukanmu opraHMYecKux BemiecTB. Homenkmarypa
OpraHUYEeCKMX COEIMHEHHMH (CUCTeMaTH4ecKas) W TPUBHUAIBHBIE Ha3BaHUS
BaKHEHIIMX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOABbl M3YyYEHHs BELIECTB M MX IPEBpPALICHUM:
O3HAaKOMJIEHUE C 00pa3laMy OpraHUYEeCKUX BEIIECTB U MaTepualaMu Ha UX OCHOBE,
MOJCJIUPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAONIOACHUE U OIHCAHHE
JEMOHCTPALlMOHHBIX OMNBITOB IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IPU
HarpeBaHuH (IJ1aBlieHHue, OOYTIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHA psAx. MeraH W 3TaH —
MPOCTEUIINE MPEICTABUTENN AQJIKaHOB: (PU3NYECKHE W XHWMHYECKHE CBOMCTBA
(peakuuy 3aMelIEHUs] M TOpPEHMs), HAXO0XKJIECHHWE B NPUPOJE, IOIYYEHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, FOMOJOTUYECKUNA PsiA. DTUIIEH U TPOINUJIEH —
MPOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3NYECKHEe W XHWMHYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUSA, TaJOT€HUPOBAHUS, TUAPATALMH, OKHUCJICHHUS U
NOJIMMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyrtaawen-1,3 u MetunOyragueH-1,3: cTpoeHue, BakKHEHIIHE
XUMHUYECKUE CBOICTBa (peakuusi mnonumepuszanuu). l[lomydeHue CHHTETHYECKOIrO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUM psii. ALleTUIIEH —
OpOCTEHIIMK  TMpeACTaBUTENb AJIKMHOB: COCTaB, CTpOoeHHE, (U3NYECKUE U
XUMUYECKUE CBOWCTBA (peaklUMM TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAIUU,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. beHson: cocrtaB, crpoeHue, (U3MUYECKME W XHMMHUYECKHE CBOMCTBa
(peakuuu TaJOTeHUPOBAaHUSA W HUTPOBAHUS), MOJYyYEHHE WU NpPHUMEHEHHe. 10.1yon:
cocmas, cmpoenue, pusuuecKue u XumuyecKue c80UCmaa (peakyuu 2ano2eHupo8aHus



U HUMpOBanus), nonyyeHue u npumeHenue. TOKCUYHOCTb apeHOB. | eHeTmyeckas
CBA3b MEXAY YII€BOAOPOJAAMH, IPUHAIICKAIIUMHI K PA3IMYHBbIM KJIACCAM.

IIpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii Ta3 M NOMyTHBIE
HedTanbie Ta3bl. HedTh M e€ mnpoucxoxkaenue. CriocoObl mepepaboTku HeTu:
NEPEeroHKa, KPEeKUHT (TepMHUYECKHH, KaTaJuTU4YecKuil), nupoiu3. I[IpoaykTsi
nepepaboTku HePTH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBIH
YTOJIb U IPOAYKTHI €r0 MepepadoTKu.

OKCIEepUMEHTAIBHBIE METOAbl HM3YyYEHHUsS BEUIECTB M MX IPEBpPALICHUM:
O3HAaKOMJICHHE ¢ 00pa3llaMu IIacTMacc, KaydyKoB M pe3uHbl, kojuiekuuu «Hedptb» u
«YTOnp», MOAEIUPOBAHUE MOJEKYJ VYIJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX,
MIPOBEICHNE MPAKTHYECKOW PAOOTHI: TIOJyYEHHUE STUJIEHA U U3YYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Boluucienuss mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa HMCXOJHOIO BEIIECTBA WM NPOAYKTa PEAaKIMU 10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WJIK IPOAYKTOB PEAKLIUN).

KucJiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHble  OAHOATOMHBIE CHOUPTBHL. MeETaHOI M 3TaHON: CTPOCHHUE,
¢usznyeckue M XHUMHUYECKHE CBOMCTBa (peakuuu C AaKTUBHBIMM METaJUIaMH,
rajJlor€HOBOJIOPO/IAMH, TOpPEHHUE), MpUMEHeHHe. BomopoaHble CBSI3U  MEXAY
MOJIEKYJIAMH CIIUPTOB. /[elicTBME METAHOJIA U ATAHOJIA HA OPTaHU3M YEIOBEKA.

MHoOroaToMHbl€ CIUPTHI. DTUICHIJIMKOJIb U TIUIEPUH: CTPOCHHUE, PU3NUECKUE
M XMMUYECKHE CBOMCTBa (B3aMMOJACHCTBME CO IIEJIOYHBIMU  METAJUIaMH,
KayeCTBEHHAsl peakuuss Ha MHOIOATOMHbIE CcHUpThl). JleficTBME Ha oOpraHusm
yesioBeka. [[puMeHenre riuiepuHa U 3TUIEHTIIMKOJIS.

®deHoN: CTpOCHUE MOJEKYJbl, (U3UYECKHME U XUMHUYECKHE CBOMCTBA.
Toxkcuunocth penosna. [Ipumenenue penona.

Anbnerupl U kemoHwvl. DopMasbIeTu, alleTalbIeru: CTPOCHUE, PU3NUYECKHe
U XUMHYECKHE CBOMICTBa (peaklMM OKHCIIEHUS M BOCCTAaHOBJICHUS, KaueCTBEHHbBIE
peakunn), NOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpeeNbHbIe KAPOOHOBBIE KUCIOTh. MypaBbuHasi U YKCyCHas
KHCJIOTBL: CTpO€HUE, (PU3MUYECKUE U XMMHUYECKHE CBOWCTBa (CBOMCTBa, OOUIME AJIA
KJlacca KUCJIOT, peakius sTepuuKannn), moiaydeHue u npumeHenre. CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI KaK NMPEACTaBUTEIM BBICIIUX KapOOHOBBIX KUCIOT. Mbla Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICUCTBHE.

Crnoxxnble 3GUpbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupel. 'mpponus xupos. [lpumenenue xupoB. buonorudeckass poib
AKHUPOB.

VYrneBoabl: cocTaB, Kiaccuukalys yriaeBoaoB (MOHO-, AU- U MOJIHUCAXapUIbl).
['moko3a — mnpocTedmmii MoHOcaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,




bu3nyecKkue U XUMHUYECKHE CBOWCTBA (B3ammojciicTBue ¢ ruapokcumom meau(ll),
OKHCJICHUE aMMHAYHBIM PacTBOpOM okcuaa cepedpa(l), BoccraHoBieHue, OpoKeHHE
TJIFOKO3bI), HAXOXKJICHWE B TPUPOJAE, MPUMEHEHWE, OWOJOTUYECKass POJib.
®dotocunTe3. OpyKTO3a KaK H30MEP TITHOKO3BI.

Kpaxman u memnono3a Kak NpUpojHbie moiaumepbl. CTpoeHHe Kpaxmania u
nemmono3bl.  dusnueckue W XMMUYECKHE CBOMCTBA KpaxMmaia (TUIpOJIH3,
KaueCTBEHHAS PEaKIIMs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl HW3Y4YEHHsI BEIIECTB M UX MPEBPAIICHUIL:
poBe/ieHHe, HaOJII0JICHUE U OIMCaHHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KAue€CTBEHHbIC PEAKIUU OJHOATOMHBIX CHHUPTOB (OKHCIEHHE H3TaHOJa
okcunoM wmeau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCIHCTBHUE TJMIEPUHA C
ruapokcuom meau(ll)), anpnernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) m rumpoxcumom wmemu(ll), B3aumojmelicTBHEe Kpaxmajia C HOJIOM),
IIPOBEJICHNUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3aqaum.

Beluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMA,
KOJINYECTBa MCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUHM IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKIIUN).

A3oTcozepKale OpraHn4ecKue COeTMHEHHUS.

AMHWHOKHUCIIOTHI Kak amM(pOTEepHbIE OpraHUYecKhe coenuHeHus. dusznueckue u
XUMUYECKHE CBOMCTBA aMHMHOKHUCIOT (Ha mpuMepe TJuiHMHA). buonoruueckoe
3HaYeHUE aMUHOKUCIIOT. [lenTusl.

benkn kak mpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHasd,
BTOpUYHAS U TPETUYHAs CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, IEHATypallusl, KaYeCTBEHHBIE PEAKIIUU Ha OCIIKHU.

OKCIEepUMEHTAIbHBIE METOJbl H3Y4YEHMs] BEIIECTB M UX MPEBPAIICHUI:
HAOJIIOICHUE M OMHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OEIKOB Mpu
HarpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BricokoMoJieKyIsIpHbIE COeTUHEHUS

OCHOBHBIC TIOHSITUS XHMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJMMEPHU3AINHN, CPEAHSIS MOJEKYJspHas
Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIUHEHUW —
NOJIMMEPHU3ALMS U TTOJIMKOHEHCAIIHS.

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEHMs] BEIIECTB M UX MPEBPAIICHUI:
O3HAaKOMJIEHHE C o0paslamMu MPUPOJIHBIX U HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanust MeXnpeaAMETHBIX CBA3EH NMPU U3YYCHUU OpraHu4ecKoi xumuu B 10
KJIacCE€ OCYIIECTBISETCS Yepe3 HCMOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHSATHUH, TaK M TMOHATHUH, SBISIOIIUXCS CHCTEMHBIMU IUISi OTICIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOTO [IUKJIA.

OOmre ecTeCTBEHHO-HAyUHBIC MOHSTHS: SIBIICHUE, HAyYHBIA (DaKT, rumoresa,
3aKOH, TEOpHS, aHaJIW3, CHHTE3, KIacCU(HKAIWs, MEPUOTUYHOCTh, HAONIOJCHUE,
M3MEPEHUE, SKCIICPUMEHT, MOJICTHIPOBAHUE.

®dusmka: wmarepus, OSHEprus, Macca, aToM, DJEKTPOH, MOJIEKyJa,
HHEPreTHYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA,
(Gu3ndecKre BEIMYHHBI U €IUHUIIB X U3MEPEHUSI.

buonorus: knerka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpPTraHU3ME,
GoTocuHTe3, OMOJIOrMYECKH aKTHBHBIC BeliecTBa (OCIKH, YIJIEBOIBI, JKUPBI,
(bepMeHTHI).

['eorpadusi: MHHEpaIbl, TOPHBIE IMOPOJBI, IMOJIE3HBIE HCKOMAEMbIC, TOILIHBO,
pecypcHhlL.

TexHoOTHS: MHILEBbIe MPOIYKTHI, OCHOBBI PAIlHOHAIILHOTO MTUTAHUS, MOIOIIIUE
CpeACTBa, JIEKAPCTBEHHBIE M KOCMETHYECKHE IIperaparbl, MaTephalibl U3
HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHMHU

XUMHUYECKUH 351eMeHT. ATOM. flipo atoma, H30TOIbI. DJIEKTPOHHA 000JI0UKa.
DHEepreTHYeCKUe YpPOBHH, MOAYPOBHH. ATOMHBIE OpOWTanu, S-, P-, - BJIEMCHTHI.
OcobOeHHOCTH pacmhpeliesieHus] AJIEKTPOHOB IO OpOUTaIsIM B aToMax JJIEMEHTOB
MEePBBIX YETHIPEX MEPUOI0B. DINEKTPOHHAS KOH(UTYpAITUs aTOMOB.

[lepnonmueckuit 3akoH u [lepronnueckas cucrema XUMUYECKHX 3JIEMEHTOB /.
N. MenpeneeBa. CBs3p nepuoguyeckoro 3akoHa u llepuoanmdeckoil CUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOM TEOpPUEUW CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM W3MEHEHHUS CBOMCTB XUMHUYECKHUX JJEMEHTOB H
00pa3yeMbIX UMU MPOCTHIX U CJIOXKHBIX BEIIECTB IO TPYIINAM U MepuojaM. 3HauYeHUe
MEePUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHMYECKass CBs3b. BuHJIbl XUMHYECKOW CBS3U
(KoBaJICHTHasi HEMOJISIpHAsE W TOJIApHAsl, MOHHAs, METa/uinueckas). MexaHU3Mbl
oOpa3oBaHMsI KOBAJEHTHOW XWUMHUYECKOW CBsi3M (OOMEHHBIH ®  JOHOPHO-
aKkIenTopHblii). BogopomHas cBsa3b. BalleHTHOCTh. DJIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucyieHus. IOHbI: KATUOHBI U AHUOHBI.



BemecTBa MOJIEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THUIMbl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBa
BEIIIECTB OT TUIA KPUCTAIITMYECKOU PEIIETKHU.

[Tondatne o nucHepcHBIX cucTeMax. VICTUHHBIE W KOJUIOWJIHBIE PACTBOPBL.
MaccoBast 10Jis BEIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxknatypa
HEOPraHMYECKUX BEHIECTB. |'€HeTHYecKas CBSI3b HEOPTraHUYECKUX BEIECTB,
MIPUHAIJICKAIUX K Pa3IMYHbIM KJIaccaMm.

Xumuueckas — peakuus.  Knaccudukamuss ~— XMMHUYECKMX — peakiuil B
HEOPraHUYECKON U OPTraHUYECKOW XUMHH. 3aKOH COXPAaHEHHUs MacChl BEIIECTB, 3aKOH
COXpPaHEHUS U MIPEBPALCHUS SHEPTUU NP XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT pa3iuuHbIX (hakTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecue. MDakTOpbl, BIHSIOIIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipuniun Jle [larense.

Onektponutuueckas aucconuanua. CuibHble U ciadbie AnekTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIasl, HEUTpaJibHAsI, IIeI0YHASI.

OKUCAUTETLHO-BOCCTAHOBUTEIIHHBIE PEAKITUU.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHsS] BEIIECTB M UX IPEBPALICHUIL:
nemoHcTpanus Tadmun «llepuoguyeckas cucreMa XuMuUdeckux anemeHtoB [l. .
MenneneeBay, H3ydeHUE MOJENEH KPUCTAUIMUECKUX PEMIETOK, HAOIIOJICHUE U
OTMCAHUE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3JIOKEHHE MEPOKCHUJIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaau3aTtopa, ONpeIeJIEHUE CPelbl pAaCTBOPOB BEIIECTB C
MOMOIIIO YHUBEPCATILHOTO HMHJMKATOPa, PEaKlMd MOHHOTO OOMEHa), MpOBEJECHUE
paKTUYeCKON paboThl «BnusHuEe pa3nuyHbIX (HaKTOPOB HA CKOPOCTh XUMHUYECKOU
pEeaKLIM».

Pacuérnbie 3anaum.

Pacuétsl 1O ypaBHEHHSM  XUMHUYECKUX pEaKIuid, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOIb30BAHUEM MOHITHUS «MACCOBas J10JIs
BEILIECTBAY.

Heoprannueckasi xummust

Hemeramnsl. [lonoxenue nemerannoB B [lepuoanueckoit cucteMe XUMUYECKUX
anemeHToB J[. WM. MenzaeneeBa U OCOOCHHOCTH CTPOCHUSI aTOMOB. Du3znyeckue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONMUS HEMETAIUIOB (HAa MpUMEpEe KHUCIOpOAa, CEphI,
dbocdopa u yraepona).

XUMHUYECKHE CBOWCTBA BaKHEHIMX HEMETA/UIOB (TaJIOT€HOB, CEphbI, a30Ta,
docdopa, yriaepoaa U KpeMHUSI) U UX COCTUHEHUHN (OKCHIOB, KUCIOPOICOAEP KAIIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COCTUHEHUN.



Mertamnbl. [lonoxenue meramwioB B lleproamyeckor CHUCTEME XUMHUUYECKUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JOYEK
atomoB MeTtauioB. OOmume Qusnyeckne cBoiicTBa MeTtaioB. CIUIaBel METaIJIOB.
DJIEKTPOXUMHUYECKUH PsiJl HANPSIKECHUI METAJIOB.

XUMHUYECKHE CBOWCTBA BaXXKHEHIIUX METAJIOB (HATPUM, Kaaul, KaJbIIUMH,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crnocoOsl ToMy4yeHUs: MeTauioB. [IpumeHeHHe MeTalioB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIbHBIC METOJIbl M3YYCHHMS BEIIECTB W UX MPEBpALICHUN:
U3yYeHHUE KOJUIEKIMH «MeTalibl M CIUIaBbI», O0Opa3ll0B HEMETAIJIOB, PEIICHHE
OKCIIEPUMCHTAIBHBIX 3a7ad, HaOII0JCHUE W ONHCaHWE JCMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aWMMOJCHCTBHAE THAPOKCHIA ATIOMHHHUS C PACTBOPAMH
KHCJIOT Y IIEJI0UeH, KaYeCTBEHHBIC PEAKITUH Ha KATHOHBI METAJUIOB).

Pacuétnbie 3a1aun.

Pacuétel Maccel BemiecTBa WIM 00BbEMaA Ta30B 10 M3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce€ WM OOBEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacy€Tsl Macchl (00bEMaA, KOJIMYECTBA BEUIECTBA) MPOYKTOB PEAKIIMH, €CIIH OJTHO U3
BEIIECCTB UMEET ITPUMECH.

XuMHUS U )KM3Hb

Ponp xumuu B 0O0ECIEUEHUM SKOJIOTMYECKOM, DHEPreTHUYECKONW U MUIIECBOU
0€30MMacHOCTH, Pa3BUTUU MeIUIMHBL. [loHATHE O Hay4YHBIX METOJaX MMO3HAHUS
BEIIIECTB U XMMUYECKUX PEaKIUH.

[Ipencrapienuss 00 oOMIUX HAYYHBIX MPUHIMIIAX MPOMBIILICHHOTO MOJIYYSHUS
BA)KHEUIIIMX BEILICCTB.

UenoBek B MHUPE BEHIECTB M MATEPUATIOB. BAXKHEHIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepHalIbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepUaIIbI
JUISL DJICKTPOHUKH, HAHOMaTEpHabl, OPraHMUEeCKHUE U MUHEPAIbHBIC YI00pCHHS.

XUMHUSIT U 3I0pOBbE YEJIOBEKA: IMpaBUJia MCIOJb30BAHUS JICKAPCTBEHHBIX
penapaToB, MpaBuia 0€30MacHOTO HMCIOJIB30BAaHMS MPEMapaToB OBITOBOM XMMHUH B
MOBCEJHEBHOM JKHU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpenMeTHBIX CBSI3€H MPU U3yueHUU OOIIeH U HEOPTaHUYECKOU
xuMuHu B 11 Kacce ocymiecTBIsSETCs Yepe3 UCIOIb30BaHNEe KaK OOIINX €CTeCTBEHHO-
Hay4YHBIX TOHSATUM, TaK U TOHSATUM, SIBJISIOUIMXCS CUCTEMHBIMH JJIi OTIIEJIBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TMOHSTHS: Hay4HbIM (akT, TrUmoresa, 3aKoH,
TEOpHs, aHaIM3, CHHTE3, KiIacCHUpUKAIMsA, IEPHOIUYHOCTh, HAOIOACHUE,
AKCIIEpUMEHT, MOJICINPOBAHUE, U3MEPEHHE, SIBJICHUE.



®du3uKa: Marepus, dHEPrUs, Macca, aToOM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, YHEPTE€TUUYECKUM ypOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, (M3MYECKUE BEIMYUHBI M CIUHUIIBI HX
U3MEPEHUSI, CKOPOCTb.

buonorusi:  knetrka, opraHu3M, DJKocHCTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJILI, MOJIE3HBIC HCKOMAEMbIC, TOILIMBO,
pecypchl.

TexHonmorusl: XUMHYECKAs MPOMBIIUIEHHOCTb, METAJUIyprus, ITPOU3BOIACTBO
CTPOUTEJIbHBIX MaTE€pPUAJIOB, CEIbLCKOXO3IMCTBEHHOE IMPOM3BOJICTBO, IHUILEBAs
MIPOMBIILICHHOCTb, dapmareBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKUX TMpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHalioB,
3JIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
XUMHUHN HA BA30BOM YPOBHE CPEJHEI'O OBLIETIO
OBPA30OBAHUA

[InaHnpyeMble pe3ysbTaThl OMUPAIOTCS Ha BeAyllHMe IleJieBble YCTAHOBKH,
OTPAKAIOIIME OCHOBHOM, CYIIECTBEHHBIM BKJIAJl U3y4aeMOM IPOTrPaMMBl B Pa3BUTHE
JUYHOCTU OOYYaIOUIMXCSl, UX CIIOCOOHOCTEM C HCHOIb30BaHUEM O00O0pYyIOBaHUS
neHTpa «Todka pocTay.

B cTpykType maHupyeMBbIX pe3yiabTaTOB BBIICISAIOTCS CAeAYI0IHe IPYIIbI:

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUSA
oOyYarolmMuMuCAd MPOrpaMM  CpeAHero o0mero oOpa3oBaHus  (JUMYHOCTHBIM,
METalpeAMETHbIM M NpeaMeTHbIM). HaydyHo-meTtoguueckoil OCHOBOM IS
pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHHUSI IMPOrPaMM CPEAHErO OOIIEro
o0Opa30BaHUsI SIBISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBeTrcTBHUM € CHCTEMHO-AESTEIBHOCTHBIM IOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YJbTATOB OCBOEHUS NpeIMeTa «XUMHUS» Ha YpPOBHE CPEIHEro
o0u1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLIUE:

OCO3HaHHE OOYyYalOIMMUCS POCCUHCKOM TI'pakJaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJM4Khe MOTUBALIMH K OOYyUEHHUIO;

L[EJICHANIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIAEHUI JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW W UCTOPUUYECKHUX TPAAUIIMKA 0a30BOM HAYKU XUMUWU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIMXcsi PYKOBOJICTBOBATHCS B CBOEH
NEeSATEIbHOCTH I[€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYLIUMHU II€JIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJU4Me MPAaBOCO3HAHUS HKOJOTHYECKON KYJIbTYypbl M CIIOCOOHOCTH CTaBUTH
LU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMeTa «XUMHS» JOCTUTAIOTCS B
€AMHCTBE YYEeOHOM U BOCIUTATEIbHOM JESITEIbBHOCTH B COOTBETCTBUHU C
I'YMaHHUCTHYECKUMHU, COIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU U
ujeasaMu pOCCUMCKOro rpa’KJaHCKOro 00IeCTBa, IPUHATHIMU B 00II€CTBE HOPMaMHU
M TpaBWIaMU T[OBEACHMS, CIIOCOOCTBYIOIIMMM MpOIECCaM  CaMOIIO3HAHUS,
CcaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YYaIOLTUXCS.

JIM4HOCTHBIE  Pe3yJIbTaThl  OCBOEHUS MpeAMeTa «XUMHUS»  OTPaXKaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M TMPAKTUYECKON AESATENbHOCTU



oOydJaronuxcs Mo peajn3aluy NPUHATHIX B OOIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpa:knaHCKOTr0 BOCIUTAHMS:

OCO3HaHUsI 00YyYarOUMMHUCA CBOMX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEH,
yBaKEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABICHUS] O COLMAJBHBIX HOpPMax M MPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIBLHOCTH MPU CO3JaHUU Y4EOHBIX
IPOEKTOB, PEUICHUU y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, BBHIIOJHEHUH XUMUYECKHUX
AKCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMAaTh M MPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI JIPYTUX [PU aHAIU3€ Pa3INYHbIX BUAOB YUEOHOU NEATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA:

LHEHHOCTHOIO OTHOIIEHWS K HCTOPUYECKOMY W HAay4HOMY HACJIEAUIO
OTEYECTBEHHOW XUMUMU;

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XUMHUHU, OCO3HAHMS TOTO, YTO JIOCTH)KEHHS HAYKH €CThb pPe3yJbTaT
JUINTENbHBIX ~ HAOMIOJEHUH,  KPOMOTJIMBBIX  JIKCHEPUMEHTAIbHBIX  IIOUCKOB,
IOCTOSIHHOTO TPY/la YYEHBIX U IPAKTHKOB;

MHTEpEca U MO3HABATENIbHBIX MOTUBOB B MOJIYYEHUU M MOCJIEAYIOIIEM aHAJIU3E
MH(pOpMaUKU 0 EPEAOBBIX JOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHOW XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallH, CBA3aHHBIE C XUMHUUYECKUMHU SIBIICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHMBAaThb CBOE IIOBEIEHHME W IIOCTYNKM CBOMX TOBapHIIEH ¢
NO3ULMI HPAaBCTBEHHBIX M INIPABOBBIX HOPM W OCO3HAHHME NOCIEIACTBUN 3THUX
IOCTYIIKOB;

4) gpopmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSl [EHHOCTEH 3I0poBOr0 W  0Oe30macHOTo  o0pa3a  JKHM3HU,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coONo/IeHns TpaBuwil 0e30MacHOro OoOpalleHusi C BEleCTBaMH B  OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOH ACATEILHOCTH;

NOHUMaHUS LEHHOCTUM TMpaBUJ  HWHIUBUIYAIBHOTO U KOJUIEKTUBHOTO
0€301MMacHOT0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIINX 30POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUsl TIOCTEACTBUNA M HENPHUATHS BPEIHBIX MPUBBIUEK (YMOTpeOsieHus
AJIKOT0J1s, HAPKOTUKOB, KYpEHUS);



5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOU KOMITETEHTHOCTH B yueOHO-HCCIeT0BATENbCKON
AESITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE yYaCTHE B PEUICHUU NMPAKTHUUYECKUX 3a7a4 COUUATIBHOU
HaIpPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3Y4YEHHUIO Mpodeccuil pa3aIudHOro poja, B TOM
YHMCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUMN IO XUMHUH;

YBAKEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU NEITENbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BbIOOpY HHIMBHUAYAJIbHOM  TPaeKTOPUU
oOpazoBanusi, Oyaynieil npodeccun u peanu3aluu COOCTBEHHBIX )KU3HEHHBIX TJIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XHMHH, HWHTEPECOB H
noTpeOHOCTEH 0011IecTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 1I€JIECO00PAa3HOTO OTHOLICHHMS K MPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MMOHUMaHUs TJ00aJbHOIO XapakTepa »SKOJOTMYECKUX MpoOJeM, BIUSHUSA
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COIMAIBHON CPEJIbI;

OCO3HaHMUsI HEOOXOJIMMOCTH MCHOJIB30BAHUS JTOCTHKEHUN XUMUU TSI PEIICHUS
BOIIPOCOB PALMOHAIIBHOTO IIPUPOAOTIOIb30BAHUS;

AKTUBHOI'O HENPUATHS IEUCTBUN, TPUHOCAIIUX BPE OKPYKAIOLEH TPUPOTHON
cpene, yMEHUsT IPOrHO3UMPOBAaTh HEOJATONPHUSATHBIE 3KOJIOTMUECKHE MOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPAIIATh UX;

HaJIMYUsI Pa3BUTOIO 3KOJOTMYECKOTO MBILIJIEHUS, DKOJOTHYECKON KYJIbTYpHI,
OIbITA AEATEIIBHOCTH 3KOJIOTUYECKON HANPABICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS
MMH B MO3HABATEJbHOW, KOMMYHUKATUBHOW U COLIMAIILHOM MPAKTUKE, CTIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTUBOCTOATH UACOJIOTHH XeMO(poOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSl CHeUUM(PUKUM XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
(GOpMHpPOBAaHMK PALMOHATIBLHOTO HAYYHOTO MBILUICHHUS, CO3JIaHUU LEIO0CTHOTO
npecTaBlieHus 00 OKpyXalolleM MHUpe Kak O €IWHCTBE NPUPOJAbl M YeJIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEM U pEHICHHH TpoOJeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0CO00I 3HAUMMOCTU XMUMHH JIJIsl COBPEMEHHOMN LIMBUIIM3ALIUU:
B €€ T'yMaHUCTUYECKON HANpPaBICEHHOCTH M BAXXHOW POJM B CO3JaHUU HOBOW Oa3bl
MaTepUaTbHOU KYJIbTYphI, PEIICHUN TJIOOATBHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHS
YEJIOBEUYECTBA — CBIPHEBOM, DJHEPreTUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU



0€30MacHOCTH, B Pa3BUTHUH MEIULIMHBI, OOECIIEUEHUH YCIOBUI YCIIEUIHOIO TpyJa U
HKOJIOTMYECKU KOM(POPTHOM KU3HU KAXKIOTO YieHa OOIIeCTBa,

€CTECTBEHHO-HAYYHOI  IPaMOTHOCTH: IOHUMAaHUS  CYIIHOCTH  METOJIOB
MO3HAHMSI, MCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
[OJyyaeMble 3HAHMS JUIsl aHAIu3a U OOBSICHEHUS SIBJICHUN OKPYXAIOUIEro MHUpa U
MIPOUCXOISIINX B HEM M3MEHEHHWI, YMEHUs JejlaTh OOOCHOBAaHHBIE 3AKJIIOYEHHS HA
OCHOBE Hay4HbIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LEJIbIO MOTYYEHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH ~ CaMOCTOSITEJIbHO ~HMCHOJb30BaTh XMMHUYECKUE 3HAHUS Jis
pelieHus IpoOJieM B PEaTIbHBIX )KU3HEHHBIX CUTYalUsAX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN IEATEIbHOCTH;

TOTOBHOCTHU U  CIIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3OBaHUIO |
caMO00pa30BaHUIO, K AaKTMBHOMY IIOJIy4YEHHIO HOBBIX 3HaHMM IO XUMHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pasziIu4HbIX chepax npodhecCuoHaTbHOU
NEeSATEIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHUSA ydeOHOTo mpenMera «XUMHUS» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBIC TUISt dbopmMupoBaHus MUPOBO33PEHUS 00yYarIIMXCs
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TMOHATHS, OTpaKarollue
[IEJIOCTHOCTh HAay4YHOW KapTHUHBI MHUpa M ClOeuuuKky MeTOJO0B IO3HAHUA,
UCIIOJIb3yeMbIX B E€CTECTBEHHBIX HayKax (MaTepuisi, BEIIECTBO, DHEPTHUS, SBJICHHE,
MPOIECC, CUCTEeMa, HAY4YHbIH (DAKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOopusi, UCCIEA0BaHNE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJIbHbIC Yy4eOHbIE JCHCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHUBHBIC,
pEryJsTUBHBIE), oOecnieunBarome GopmMupoBaHre (QPyHKIIMOHAIBHONW TPaMOTHOCTH
Y COIMAJIbHOM KOMMETEHIIUHN O0yJaroIIuXCs;

CIIOCOOHOCTh O0YYaIOIIUXCSl MCIOJIb30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUSI W  yHUBEpPCAJIbHbICE  y4eOHBIC  JICUCTBUA B
ITO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeramnpeaMeTHble  pe3yiabTaThl OTPaXKAalOT OBIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSIMHU.

OBJaanenue YHHUBepPCaAJIbHbIMH yueOHbIMH MO3HABATeJIbHBIMH
AEeCTBUSIMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

CaMOCTOSTENIbHO (POPMYITHPOBATh U aKTyaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccmaTpuBaTh;



ONpPENENIATh UENU JEATEIIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX
JTOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTH C TOCTABICHHBIMU IEISIMU;

WCIIOJB30BaTh MPU OCBOEHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJIATh XapaKTEPHbIE NPHU3HAKU TOHATUH WU YCTAHABIMBATH HX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS JUIsi OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUS W KPUTCPUH JIJIS1 KJIACCU(DUKAITNN BEIIECTB U XUMUYECKHIX
peaKkuui;

YCTaHABIIMBaTh  NPUYUHHO-CIEACTBEHHBIE  CBS3M  MEXAY  HM3y4acMbIMU
SABJICHUSMU;

CTPOUTH JIOTUYECKHE PpACCYXIEHUS (MHAYKTUBHbIC, JCAYKTUBHBIC, IO
AQHAJIOTHH), BBISIBISTh 3aKOHOMEPHOCTM W TMPOTUBOPEUYUSI B PaCCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

NPUMEHSTh B IPOLIECCE MO3HAHMSI, UCMHOJb3yEMbIE B XMMHUU CUMBOJINYECKUE
(3HaKOBBIC) MOJIENH, MPEOOPa30BBIBATh MOJICIbHBIC MPEACTABICHUS — XUMUYECKHM
3HaK (CMMBOJ) 3JIEMEHTa, XuMU4eckas (Gopmysa, ypaBHEHHUE XUMUUYECKON peaKuu —
MPpU PELICHUM Y4YE€OHBIX IIO3HABATENbHBIX W NPAKTUUYECKUX 3aj]a4d, MNPUMEHAThH
Ha3BaHHbIC MOJICIbHBIE MPEACTABICHUS JI1 BBISBICHUS XAapaKTEPHBIX IMPU3HAKOB
U3Y4Ya€MbIX BEILIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUA:

BJIaJICTh OCHOBAaMU METOJOB HAy4YHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

dbopMyIMpOBATH 1EJIH U 3a/I1a4U UCCIEAOBAHUS, UCIIOJIB30BATh MOCTABICHHBIE U
CaMOCTOSTENbHO C(HOPMYTUPOBAHHBIC BOMPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI i1  (OPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJIECTh HABBIKAMM CaMOCTOSITEJIbHOIO IUIAHUPOBAaHUA W NPOBEACHUS
YUYEHUUYECKHX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOaTh 3a XOJO0M
mpoliecca, CaMOCTOSITENIBHO TMPOTHO3MPOBATH €ro  pe3ysbrar, (OopMyIHpPOBATH
000011IeHNs] U BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB MCCIEIOBAHUSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh  OMBIT  YYCHHUYECKOW  HMCCIENOBATENhCKOW U MPOEKTHOU
NEeSTEbHOCTH, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIbBHOMY TTOUCKY
METOJIOB pEIICHUs] TPAKTHUYECKUX 3aJa4, MNPUMEHEHUIO Pa3JIMUHbIX METOO0B
MO3HAHUS.

3) paboTa ¢ uHpopmanmeii:

OPUEHTHUPOBAThCA B  PA3IMYHBIX HUCTOYHHUKAX uWHMopmaruu (Hay4dHO-
MOMYJISipHAs TUTEPATypa XUMHUECKOTO COJIEPIKAHMsI, CIIPABOYHBIE TTOCOOUS, PECYPChI



WNurepHera), aHanu3upoBaTh HWHQOpPMALUIO  Pa3jIMYHbBIX BHUJIOB H  (OpM
MIPEACTABICHUS], KPDUTHYECKH OIIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTD;

dbopMynHpoBaTh 3aMpOChl W MPUMEHSATH PA3JIMYHBIE METOJBI TPH TIOMCKE U
otoope wuHpOpPMAIlUM, HEOOXOAWMOW IS  BBINIOJTHEHUS  y4eOHBIX  3ajad
onpenenEHHOro TUIA;

nmpuoOpeTaTh OMBIT HCIOJIL30BaHUS WH(DOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3INIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BRIOMPATh ONTUMATBHYIO (OpMY TpeICcTaBIeHUS HHPOpMaITUn
(cxembl, rpadUKH, JUArpaMMBbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYUYHBIHN SI3bIK B KQUECTBE CPEJCTBA MPHU pabOTe C XUMUUYECKOU
uH(popMaIMen: TPUMEHATh MEKNpeaMETHbIC ((QU3MYECKHEe W MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIBI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W IPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPEJNICTBA
HaTJISTHOCTH.

OBjajieHue YHHMBEPCAJbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOH TEMBI B XOJC IHAJIOTa W/HWIN
JTMCKYCCHUH, BBICKA3bIBATh HUJIeH, (POPMYIHUPOBATH CBOU IMPEIIOKECHUS OTHOCUTEIHHO
BBITIOJIHEHUS MIPEJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TMPE3CHTALUCH PE3yJbTaTOB II03HABATEIBHOW JEATEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPH BHITIOJIHCHUU
XUMUYECKOTO JKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO WCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3aliuu y4eOHOro MPoeKTa u (HOPMYIUPOBATH BHIBOJBI 110
pe3yibTaTaM MPOBEAEHHBIX HMCCIENOBAHUN MYTEM COTJIACOBAHUSA TMO3UIMNA B XOJE
00CyXIeHUsI 1 OOMEHa MHEHHUSIMHU.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJIsiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSATENIbHO IUIAHUPOBaTh M OCYIIECTBISATH CBOK T03HABATEIHLHYIO
NeSTEeIBbHOCTh, ONpeaensas e Ienu | 3a]add, KOHTPOJIMPOBAaTh W IO Mepe
HEOOXOUMOCTH  KOPPEKTHUPOBATH TMpEJiaraeMblii  alTOPUTM  JCUCTBUN  MpuU
BBITIOJIHEHUHM Y4E€OHBIX HM HCCIENOBAaTEIbCKUX 3ajlady, BbIOMpaTh Haubosee
3¢ (pexTUBHBIA €cMOCOO WX peueHuss ¢ Y4ETOM TMOJYyYEHHUS HOBBIX 3HAHUWA O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTH HAa OCHOBE CaMOaHalIM3a U
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkass XuMuUsh» OTpaxkaroT:



c(OPMHUPOBAHHOCTh  MPEACTABICHUM O  XMMHUYECKOW  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUW TIPUPOJIBI,
B (opMUpPOBaHMM MBIIUICHUS W KYJbTYPhl JUYHOCTH, €€ (yHKIHOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsl PEHICHHsS] MPAKTHUYECKUX 3a/lad M SKOJOTHUYECKH
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOTHON cpee;

BIIQJICHUE  CHUCTEMON  XWMHYECKHX  3HAHWHA,  KOTOpas  BKIIFOYACT:
OCHOBOITOJIATAIOIINE TTOHATHS (XUMHUYECKUH DJIEMEHT, aTOM, JIEKTPOHHAsT 000JI09Ka
aToMa, MOJICKYyJia, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, XUMHUYECKas CBS3b,
CTpyKTypHasi ¢dopmyna (pa3BEpHYTass M COKpalll€HHAs), MOJIb, MOJISIpHAs Macca,
MOJISIPHBI  00BEM, YIJIEPOJHBIA CKENeT, (PYHKIMOHANIbHAS TpYIINa, paauKal,
M30MEpHsI, U30MEPhI, TOMOJIOTHYECKUI Psiji, TOMOJIOTH, YTJIEBOJOPOIbI, KHUCIOPO U
a30TCOZepXKallie COCAMHEHUSA, MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCJIMHEHUS); TEOPUHM U 3aKOHbI (TEopus CTPOEHUs
opraHuveckux BemecTB A. M. BytiiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $I3bIK XWMHU; MHPOBO33PEHUYECKUE 3HAHMS,
JIeKaIIre B OCHOBE TIOHUMAHUS TPHYUHHOCTH U CHCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(akTONOTHYECKHE CBENCHUS O CBOMCTBAaX, COCTaBE, IMOJYYCHUH H OE30MacHOM
UCIIOJIb30BAaHUU BAXKHEHIINX OPraHWYECKUX BEHIECTB B OBITY M MPAKTHUUYECKOU
NeSITETbHOCTU YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMCHHUH BBISBIATH XapaKTEpHBIC TPU3HAKK TIOHSTHH,
yCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIH30BATh COOTBETCTBYIOIIHME ITOHSATHS TIPH
OTIMICAaHUH COCTaBa, CTPOCHHUSI M TIPEBPAIICHUI OPTaHNYECKUX COSAMHCHUI;

c(OPMHUPOBAHHOCTh YMEHHUH MCIOJb30BaTh XHMHUYECKYI0 CHUMBOJHKY JIJIsi
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) Gopmy
OpTaHWYECKUX BEIIECCTB M YPaBHECHUN XUMUYECKUX PEAKIIMM, U3TOTABIMBATH MOCIA
MOJICKYJI OpPTaHWYECKUX BEMICCTB JUIA WUTFOCTPAMM WX XHMHYECKOTO H
IPOCTPAHCTBEHHOTO CTPOCHUS,

c(OpPMHUPOBAHHOCTh YMEHUW yCTaHABIMBATh MPUHAJICKHOCTh HU3YUYEHHBIX
OpraHWYEeCKHUX BEIIECTB IO MX COCTaBy M CTPOCHUIO K OMpeaeIEHHOMY
KJIacCy/Tpynme COeAMHEHUW (YTrJIeBOAOPOIBI, KHCIOPOJ H  a30TCOAEpIKaIIne
COCIMHCHHMSI, BBICOKOMOJICKYJISIDHBIC COCAWMHCHHS), JaBaTh WM Ha3BaHUS TIO
cuctematudyeckoit HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHUS OTHAENbHBIX OPraHMYECKHX BEIIECTB (ITUJICH, NPOIUJICH, AalleTHJICH,
STUJICHTIUKOb, TIAUIEPUH, (GeHOoN, (opMaNbIeTu, amneTalbIeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJEMHOBAsl KHCIOTa, CTEAPUHOBAsT KHUCIOTA, TIIOK03a,
bpykTO3a, Kpaxmal, HeJTI0103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACNIATh BHIBl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMUPOBAHHOCTh YMEHHUS NPUMEHATH TMOJOKEHUS TEOPUU CTPOECHUS
oprannueckux BemectB A. M. BytnepoBa ayis 00bsCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTpPOCHUE, (pU3MUYECKUe
U XUMHYECKHE CBOICTBA THUMUYHBIX MPEICTABUTENIEH PA3IMYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STUJICH, MPOIUJICH, aleTuieH, Oyraauen-1,3,
MeTunOyTaaueH-1,3, 6eH305, METaHOJI, 3TAHOJI, STUJICHIJINKOIb, TIHIEPUH, (PeHom,
alleTalbJeTu]l, MypaBbHHasI M YKCYCHAasl KHCJIOTHI, TJIIOKO3a, Kpaxmall, IeJIII0I03a,
AMUHOYKCYCHAasl KHCJIOTa), WLIIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEX]Yy HUMU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHUX pEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYII;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTEPH30BaThb HCTOYHUKHU YIIIEBOJAOPOIHOTO
ChIpbs (He(pTh, TPUPOJHBIN ra3, YroJyib), CHOCOOBI UX MEepPepabOTKH U MPAKTUYECKOE
IpUMEHEHHUE MPOAYKTOB IepepadoTKy;

Cc(OPMUPOBAHHOCTh YMEHMM MNPOBOAUTH BBIUMCICHHUS MO XHUMHUYECKUM
ypaBHEHHUsAM (Macchl, 00bEMaA, KOJIMYECTBA HMCXOIHOTO BEIIECTBA WM MPOAYKTa
pEaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOTHMUECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WIN NIPOJYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHUN BJIA/I€Th CUCTEMON 3HaHHWI 00 OCHOBHBIX METOJaX
HAYYHOTO MO3HAHUs, UCTIOJIB3YEMbIX B XUMUU TIPU N3YYCHHUU BEUIECTB M XUMUIECKIX
ABJICHUN (HAOJIOIEeHHE, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHKE), UCIIOIb30BATh
CHUCTEMHbIEC XUMHUYECKUE 3HAHUS JIJISl IPUHATHS PEIICHUI B KOHKPETHBIX KU3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C BELLIECTBAMH U UX IPUMEHEHHUEM,;

c(OpPMUPOBAHHOCTh YMEHHMI COOJIIO/IaTh MpaBUjia MOJb30BAHUS XUMUYECKOU
MOCyZIOM W J1TabOpaTOpHbIM O0OpPYJIOBaHHMEM, a TakKe NpaBuja oOOpalieHus C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBIMOJTHEHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIIbITOB;

cOPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U  BBINOJHATH XMUMHUYECKUN
AKCIIEPUMEHT (TMPEeBpalleHUs OPraHMYECKUX BEIIECTB IPU HAarpeBaHUH, MOIYYCHHE
ATUIIEHA U U3YyYEHHE €ro CBOICTB, KAUECTBEHHbIC PEaKIIUN OPTaHMYECKHX BEIIECTB,
AeHatypanus OeTKOB MPH HArPEBAaHUU, I[BETHBIC pEaKIMK OEJIKOB) B COOTBETCTBUU C
IpaBUJIaMH TEXHUKH 0€30MacHOCTHU MPU OOPAIICHUH C BEIIECTBAMH U JIA0OPATOPHBIM
00OpyIOBaHUEM, MPEACTABIATh PE3YyIbTaThl XMMUUYECKOTO 3KCIEpUMEHTa B (GopMme
3aliCH YpPaBHEHHUU COOTBETCTBYIOIIMX pEakiuii ¥ (OpMyIUpoBaTh BBIBOABI Ha
OCHOBE ITHUX PE3y/IbTaTOB;

chOPMUPOBAHHOCTh ~YMEHUH KPUTHYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMaLIMIO, TOMYyYaeMyld M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOMU
uHpopmaruu, UaTepHeT u npyrux);



C(OPMHPOBAHHOCTh ~ yYMEHUH  COOMIOAATh  MpaBWiIa  JKOJIOTMYCCKH
1eIecoo0pa3Horo IMOBEJACHUS B OBITY W TPYAOBOW JCATCILHOCTH B  IEJSAX
COXpaHEHHSI CBOETO 3JIOpPOBBSI W OKPYXKAIOIIEH MPHUPOJHON Cpellbl, OCO3HABATh
ONACHOCTh BO3JICHCTBUS HAa JKUBBIC OpPraHM3Mbl ONPEACICHHBIX OPTraHMYECKUX
BEIIIECTB, MOHMMAas cMbIci Tokazarenas [1JIK, MosSCHATH Ha mpuMepax CIoCOObI
YMCHBIIICHUS U TPEIOTBPAIICHHS X BPESIHOTO BO3ICHCTBUS Ha OPTaHU3M YCIIOBEKA,

JUIE OOYYaroIIMXCS C OTPAaHWYCHHBIMHA BO3MOXKHOCTSMH 3JIOPOBBS: yYMCHHE
NPUMEHATh 3HaHWS OO0 OCHOBHBIX JOCTYITHBIX METOJAaX IIO3HAHHS BEIICCTB H
XHUMHUYCCKHX SIBJICHUH;

JUIA  CHENBIX W CIA0OBUASIIUMX OOYYAIONIMXCS: YMEHHE KCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMmy oOo3naueHuid JI. bpaiims it 3amucu XMMHYECKUX

dbopmy.
11 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «O0Imas u HeopraHu4ecKass XUMHUs
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEJACTABJICHUI: O  XUMHUYECKOM  COCTaBJISIIOLIEH
€CTECTBEHHO-HAYUYHOU KapTHUHBI MUpPA, POJIM XUMHUU B TO3HAHUU SIBJICHUI TPUPO/IBI,
B (OPMUPOBAHMHM MBIIUICHUS M KYJbTYpbl JHYHOCTH, €€ (PYHKIHOHAIHHON
IPaMOTHOCTH, HEOOXOAMMOM JUIsl PEHICHHUs MPAKTHYECKUX 3a/ad M SKOJOTUYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOTHON Cpeie;

BJIAJICHUE  CHCTEMOW  XMMHWYECKMX  3HAHUW,  KOTOpas  BKJIKOYACT:
OCHOBOTIOJIAralomue MOHATHS (XUMHUYECKHI DJIEMEHT, aToM, H30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOUTANIM AaTOMOB, HWOH, MOJEKYyJa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKasi CBS3b
(KoBaJICHTHasi, UOHHAs, METAJJIMYECKasi, BOJIOPOJIHASI), KpUCTAJIIMYECKasT peléTka,
TAMBl ~ XUMHYECKUX  PEAKIHM, PacCTBOpP,  DJIEKTPOJUTHI,  HEIJIECKTPOJIHTHI,
AJIEKTPOJINTUYECKAs  JUCCOLUAIMSA, OKHUCIHUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUYECKON pEaKlIUH, XUMHYECKOE PABHOBECHE); TEOPUM U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON AUCCOIMALMA, Tepruoandeckuil 3akoH [l. 1. MeHueneeBa, 3aKoH
COXpaHEHMsSI MACChl BEILIECTB, 3aKOH COXPAHEHWS M MPEBPALICHUS SHEPTUU IIPU
XUMUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MHUPOBO33PEHUYECKHE 3HAHMS, JI€KAIIME B OCHOBE IMOHMMAHUS MPUYMHHOCTU H
CUCTEMHOCTH XUMHWYECKHUX SBJICHUH, (PAKTOJIOTHYECKUE CBEACHHS O CBOWMCTBAX,
COCTaBe, TMOJIYYCHUH M 0€30MacHOM HCIIOJIh30BAHWN BAXKHEHIIIMX HEOPTaHUYECKHX
BEILIECTB B OBITY U MPAKTUYECKON JIEATCIbHOCTH YEJIOBEKa,;



c(hOPMHUPOBAHHOCTh YMEHHUH BBISBJIATh XapaKTEPHbIE MPU3HAKK TMOHATHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIOJIH30BaTh COOTBETCTBYIOIIWE MOHSTUS MPHU
OTNMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPACHU;

c(hOPMHUPOBAHHOCTh YMEHHUH MCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJIS
coctaBieHuss  (GOpMyJd  BEHIECTB M  YpPaBHEHUM  XUMHUYECKUX  pEaKIuii,
cuctemarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTACIBHBIX
HEOPraHWYEeCKUX BeElIeCTB (yrapHelii Tra3, YIVIEKHCIBIA a3, aMMHaK, Trali€Has
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(OpPMHUPOBAHHOCTh YMEHUN OMpPEAENATh BaJECHTHOCTh M CTENEHb OKHUCIICHUS
XUMHYECKUX DBJIEMEHTOB B COCIMHEHUSX PA3JIUYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBAJECHTHAsl, NOHHAs, METAJUIMYECKas, BOAOPOJHAS) B COCAMHEHUSX, THUII
KPUCTAJUIMYECKOW pEHIETKA KOHKPETHOrO BellecTBa (aTOMHasl, MOJEKYJsIpHas,
MOHHAs, METaJUIMYECcKasi), XapakTep Cpe/bl B BOAHBIX PACTBOPAX HEOPTraHUYECKHUX
COCMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIIICKHOCTh HEOPTAHUUECKHUX
BEILIECTB MO MX COCTaBY K OINpPEACIEHHOMY KJACCy/TpyNIe COEIMHEHHM (MpOCThIE
BEILIECTBA — METAJVIbl U HEMETAaJUIbl, OKCUbl, OCHOBAHHUS, KUCIOTHI, aMpOTEepHbIE
TUAPOKCUIIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUHN PaCKPBIBATh CMBICI Mepuoarndeckoro 3akona Jl. 1.
MeHnpneneeBa U JIEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYI0, OOBSICHUTENbHYIO H
MPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTE€PU30BATh JIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3JIeMeHTOB 1—4 mnepuonoB Ileproauyeckoil CHCTEMBI XUMHYECKUX
anemeHToB JI. M. MeHnaeneeBa, HUCHONB3ysAd MOHATHS «S-, P-, O-3JEKTpOHHBIC
opOuTaNM», «IHEPreTUYECKUe YpPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XUMHUYECKHUX DJEMEHTOB W HMX COCAMHEHUW MO TepuojaM U TpyImam
[leprnoandeckoit cucTeMbl XUuMHUYECKUX 35ieMeHTOB JI. 1. Menneneena;

c(hOPMHPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIWE
XUMHUYECKUE  CBOMCTBA  HEOPraHMYECKHX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYUIECTBOBAHWE TE€HETHMUECKOW CBA3M MEXIYy HEOPraHUYECKUMHU
BELIECTBAMHU C MTOMOILIbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUii;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATh XUMHUYECKHUE PEaKIUU 10
pa3IMYHBIM NPU3HAKAM (YHUCIIy U COCTaBy pEarupyrolluX BEIIECTB, TEIIOBOMY
addekTy peakuuu, W3MEHEHHIO CTEMEeHEW OKUCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKkiMM, YYaCTUIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTaBJISITh YypPaBHEHUSI PEAKUHUM Pa3IUYHBIX
TUTIOB, TIOJHBIE M COKpAIIEHHBIC YPaBHEHUS PEaKIMi MOHHOTO OOMEHA, yYUTHIBAS
YCJOBUS, IPU KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA;



c(OPMUPOBAHHOCTh ~ YMEHUH  TPOBOJUTH  PEAKUUH, MOATBEPKIAAIOLIUE
Kau4eCTBEHHBI COCTAaB PA3IMYHBIX HEOPTaHMYECKUX BEIIECTB, pPaclo3HABATh
OTBITHBIM IMyTEM HMOHBI, MPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKHUX
BEIIECTB;

c(OPMUPOBAHHOCTh ~ YMEHHMM  pacKphiBaTh  CYUIHOCTh  OKHCIIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKIIMI MOCPEACTBOM COCTaBJICHMS JJIEKTPOHHOrO OajaHca
ITUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHHH OOBSICHITH 3aBUCHMOCTH CKOPOCTH XWMHUUYECKOU
pPEaKIMK OT Pa3IMUHbIX (PAKTOPOB; XapaKTEP CMEIICHUSI XUMUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHeIHero Bo3aeicTus (npunuun Jle Hatense);

c(hOPMHUPOBAHHOCTh YMEHUW  XapaKTEPU30BaTh XUMHUYECKHUE TPOIECCHI,
JIeKaIlMe B OCHOBE IMPOMBIIIJICHHOTO MOJIYYeHHUs] CEPHOM KHCIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTh MPEACTABICHUA 00 OOIMX HAYYHBIX MNPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OPMHUPOBAHHOCTh YMEHUU TMPOBOJAUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MTOHSATHUS «MacCOBasl TOJISI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B TPH
XUMUYECKUX PEaKIUAX, MacChl BEIIECTBA WM O0BEMA Ta30B IO HW3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WU OOBEMY OJHOTO M3 Y4YaCTBYIOIIUX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(P(deKTa peakluu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BEIIIECTB, IPEBPAIICHHS H COXPAHCHHSI SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHUHN COOJIIOJaTh MpaBWiIa MOJb30BAHUS XUMHUYECKOU
MOCy/IOM U J1TabOpaToOpHbIM O0OpYJOBaHUEM, a TakKXKe IMpaBWia oOOpalleHusl C
BEIIECTBAMU B COOTBETCTBUHM C HWHCTPYKIHMSIMHU IO BBITOJHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, YMEHUW IUIAHUPOBATh W  BBITONHATH XUMHUYCCKUN
OKCIIEPUMEHT (pa3lIoKeHHE MEPOKCHIAa BOJOpPOAAa B MPHUCYTCTBUHU KaTalIM3aTopa,
ompesereHre Cpebl paCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIIBHOTO UHANKATOPA,
BIUSIHUE PA3IMYHBIX (HAaKTOPOB HA CKOPOCTh XUMHUYECKON peaKiuH, peakiuu
MOHHOTO OOMEHA, KayeCTBEHHBIE pEAKIMU Ha cyibdar-, kapOoHAT- U XJIOPU-
AHWOHBI, HA KATHOH aMMOHHS, PEIICHHE SKCIECPHUMEHTAIBHBIX 3a/ad T0 TeMaMm
«Metamnel» u «HemeTamib) B COOTBETCTBUHU C MIPABHJIAMU TEXHUKU 0€30MacHOCTH
npu oOpalieHuu ¢ BelleCTBaMU M JabOpaTOpHBIM 000PY/IOBaHUEM, MPEICTABISATH
pe3ynbTaThl ~XMMHUYECKOTO JKCIIEpUMEHTa B  (¢GopMe 3alucu  ypaBHEHHM
COOTBETCTBYIOIIMX pEaKuii W (GOPMyIHpPOBATh BHIBOABI HA OCHOBE JTHX
pE3yIbTaTOB;

c(OPMHPOBAHHOCTh yYMCHUN KPUTHYCCKH aHAJU3UPOBATh XHUMHYECCKYIO
uHopMaIMio, TONMy4aeMyld M3 pa3HbIX MCTOYHUKOB (CpeIcTBa MacCOBOU
KOMMYHUKaI, IHTepHeT U ApyTux);



cOPMHPOBAHHOCTh ~ yMEHUH  coOMIOAaTh  MpaBWia  JKOJIOTMYECKH
1[eJ1ecCO00pa3HOro TMOBEJACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B LEISIX
COXPAHEHHUSI CBOETO 3JI0OPOBbS M OKpPYXKAIOMIEH NPUPOJHON Cpeabl, OCO3HABATH
OTaCHOCTh BO3JICHCTBUSA Ha >KUBBIE OPTaHU3MBI ONPEACIEHHBIX BEILECTB, MOHUMAs
cmbicn mokaszatens IIJIK, moscHATh Ha mnpumepax cHnocoObl YMEHBIIEHHUS U
MPEIOTBPAIEHHSI UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEIIOBEKA;

I OOYYaroIIUXCsl ¢ OTPAHWYCHHBIMH BO3MOXKHOCTSIMU 3I0POBBS: yYMEHUE
NPUMEHSTh 3HaHHUA OO0 OCHOBHBIX JOCTYITHBIX METOAAX TIIO3HAHHS BEIIECTB H
XUMUYECKHX SBJICHUH;

I CHEMbIX MW CIA0OBUISIIMX OOYYaIOIIUXCSA: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMmy oOo3HaueHuid JI. bpaiims st 3amucu XMMHYECKUX

dbopmy.



IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Ne
Tema ypoka
n/n Kou-Bo
4acoB

1 IIpeamer opranndeckoil XUMHuM, €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUCHUE 1

5 Teopust ctpoeHus opranndeckux coenuHenui A. M. bytieposa, €€ OCHOBHbIE 1
MIOJIOKEHMSI

3 [IpencraBnenue o knaccuukanuy opraHMuecKuX BemecTB. Homenknatypa 1
(cucremaTnyeckas) U TPUBHAJIbHbIE Ha3BaHUsI OPraHUYECKUX BELIECTB

4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psif 1

5 MertaH 1 3TaH — IpOCTeHIINe NPeACTaBUTENH AJIKAHOB 1

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1

7 OTHIIEH U NPONMIIEH — MPOCTEHIINE IPECTaBUTENN aJIKEHOB 1

8 IIpakTnueckas padora Ne 1. «Ilosyuenune 3TnjieHa U U3y4eHHe ero 1
CBOMCTB»

9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. [lonyuenue 1
CHUHTETHYECKOT0 KayuyyKa U Pe3HHbI

10 AJNKHWHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTUIECKUNA Psill. ALIETHIICH 1
— NPOCTEUIINN PeACTaBUTEINb AIKUHOB

11 Beruncnenus no ypaBHEHUIO XUMHUYECKON PEaKLIUH

12 Apenbl: 6eH301 ¥ TOIyol. TOKCHYHOCTh apeHOB 1

13 I'enernyeckas cBS3b yII€BOIOPOAOB, IPUHAICKAIINX K Pa3IMYHBIM 1
KJlaccam

14 [IprpoaHbIE HICTOYHUKH YTIEBOAOPOAOB: IPUPOAHBIN I'a3 U MOIYTHBIE 1
He(TsHbIE ra3bl, HePTh U NPOIYKTHI €€ nepepaboTKu

15 [IpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB: IPUPOIHBIN I'a3 U MOMYTHBIE 1
He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ nepepaboTKu

16 KontponbHas paboTa mo pazaeny «YTiaeBog0pOab» 1

17 IIpenenpHbIE OTHOATOMHBIE CIUPTHI: METAHOI U 3TaHOJI. BogoponHas cBA3b

18 MHoOroaToMHbI€ CIUPTHI: ATUIIEHTIIUKOJb U TIIMLIEPUH

19 ®deHoII: CTpOoeHUE MOJIEKYIbI, (PU3NYECKHE U XUMUUYECKHE CBOMCTBRA, 1
IIPUMEHEHNE

20 Anpaerunpl: GopMalIbIECTH U alleTAIbICTH. ALIETOH 1

21 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAs U YKCYCHAs

22 IIpakTnyeckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHCJIOTHD)

93 CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK MPEICTaBUTENN BBICIIUX 1
KapOOHOBBIX KHUCJIOT

24 MpbLia KaKk COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOOILIee JeiicTBre 1




CrnoxHble 3¢upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['naponus

25 1
CJIOXKHBIX 3(PpHrpoB

26 Kupsr: ruaponus, npuMeHeHne, ONOIOTHYECcKast poJib )KUPOB 1

97 YraeBojpl: cocTaB, kKiaccudukanus. BaxkHeime npencTaBuTeN : II0K03a, 1
bpykTO3a, caxapo3a

28 Kpaxman u memirono3a Kak mpupoIHbIe TOTUMEPHI 1

29 KonTtpomnbHast paborta no pasneny «Kuciopoacoaepxaiuie opraHudecKie 1
COCIMHEHUS

30 AMWHBI: METHJIAMUH U aHUJIUH 1

31 AMUHOKHCIIOTHI KaK aM(pOTEepHbIC OPTraHUUYECKUE COSTUHCHHUS, UX 1
Oouosorudeckoe 3HadeHue. [lentumbt

32 benku kak mpupoIHbIC BBICOKOMOJICKYIISIPHBIE COCTMHEHHS 1

33 OcCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYIISIPHBIX COSTMHEHUN

34 OCHOBHBIE METOJIbI CHHTE3a BRICOKOMOJICKYJISIPHBIX COCIMHEHHIA. 1
[TmacTmacchl, kKaydykH, BOJIOKHA
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11 KITACC

Ne Koua-Bo
Tema ypoka
n/n 4acoB

1 XUMUYECKUH dNIeMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpAIHsi aTOMOB 1

5 Ilepuoanueckuii 3akoH u [lepronnueckas cucTeMa XUMUYECKUX JIEMEHTOB 1
. Y. MenneneeBa, ux CBI3b C COBpEMEHHOM TEOpUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U UX

3 COEMHEHUH O TpyNIlaM U MeproaaM. 3Ha4eHUE MePUOUYECKOro 3aKOHa U 1
CHUCTEeMBbI XUMUYecKux 3jieMeHToB JI.J. MenneneeBa B pa3BUTUM HAYKH

4 Crpoenue BemiecTBa. XMMUUYECKasl CBSI3b, €€ BUJIbl; MEXaHU3MBI 1
00pa3zoBaHus KOBAJIEHTHOH CBs3U. BojopoiHas cBsi3b

5 BanentHocTs. DnekTpooTpuniateabHOCTh. CTeneHb OKucaeHus. Bemecrsa 1
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS

5 [TonsiTue 0 nucnepcHbIX cucTeMax. ICTUHHBIE M KOJUIOUIHBIE PaCTBOPHI. 1
MaccoBasi 10151 BEIlleCTBa B pacTBOPE

7 Kiaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX COCTUHEHUH. 1
I'eneTnyeckas cBsi3b HEOPraHUUECKUX BEIIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanust XaMHUUECKUX peakifii B HEOPTraHMYECKOW M OPTaHHMYECKOU

8 XHUMHH. 3aKOH COXPAHEHHUS MacChl BELIECTB; 3aKOH COXPaHEHUS 1 1
MIPEBPAICHHS YHEPTUU TTPU XUMHUUECKUX PEAKIIMIX

9 CxopocTts peakiiuu. OOpaTuMbIe peaklni. XUMHYECKOE PAaBHOBECHE 1

10 IIpakTuyeckas padora Ne 1. «BiausiHue pa3in4HbIX (paKkTOpPOB Ha 1
CKOPOCTh XMMHMYECKOI peakium»
DnekTponuTrdeckas auccounanus. [lostre o BOZOpOIHOM MOKa3aTene

11 (pH) pactBopa. Peakiiuu nonHoro ooMeHa. I'uaponn3 opraHuyeckux u 1
HEOPTraHWYECKUX BEIECTB

12 OKHCTUTENbHO-BOCCTAHOBUTENbHBIEC peakiuu. [ToHsTHE 00 2IeKTponH3e 1
pacIuiaBoB ¥ pacTBOPOB COJIEH

13 KontponbHas padota no pazaeny «TeopeTudeckre OCHOBBI XUMUM 1
Mertamsl, ux nonoxenue B [lepuoanueckoil cucreMe XUMHUECKUX

14 anemeHnToB J[. 1. MenneneeBa u 0cOOEHHOCTH cTpoeHUs aToMOB. O01ne 1
dbuznyecKkue CBOMCTBa METAIIIOB

15 CmuiaBbl METaJUIOB. DIIEKTPOXUMUYECKUN P HAPSHKEHUM METAIIJIOB 1

16 XUMHYECKUE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUM, KM, KaJIbITHH, 1
MarHui, aIIOMUHAN) U UX COSAMHEHUHN

17 XUMHUYECKUE CBOWCTBA XPOMa, MEAU U UX COEAUHEHUIN

18 XuMHYeCKHe CBOMCTBA IIMHKA, JKeJle3a U X COSTMHEHNH

19 IIpakTyeckas padora Ne 2. ""PemeHne 3kcnepuMeHTANbHBIX 32124 110 1
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Hemerannsl, ux nonoxenue B [lepuoanueckon cucreme XuMHUECKUX

20 1
anemenToB J[. . MenaeneeBa 1 0cCOOEHHOCTH CTPOCHHSI aTOMOB

21 ®du3nyuecKue CBOMCTBAa HEMETANIOB. AJUIOTPOIHS HEMETAIIOB (Ha MpUMepe 1
KHCIIOpoJ1a, cephl, hocdopa u yriaeposaa)

22 XUMHYECKHE CBOWCTBA TaJIOTEHOB, CEPhl U UX COCTMHEHUN 1

23 XuMHYEeCKue CBOWCTBA a30Ta, (pochopa u ux coequHEeHUI 1

24 XUMHYECKUE CBOWCTBA yriepoia, KpEMHHUS U UX COSAMHEHUN 1

25 [IprumeHeHne BaXXHEUIINX HEMETAJUIOB U UX COCIMHEHUN 1
O06o0011eHre u cucreMaTu3anus 3HaHui o reme «Hemeramsoy.

26 Brruucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIIMI 1 TEPMOXUMHUYECKUE 1
pacuérsl

97 IpakTnyeckas padora Ne 3. «Penienune 3kcnepuMeHTAJbHBIX 32124 110 1
TeMme ""Hemeramnib'»

28 KonTtponpHast padora no Temam «Metamisy u «Hemeranas» 1

29 Heopranunueckue u opranndeckue KucioTel. Heopranuueckue u 1
OpraHUYECKHE OCHOBAHUS

30 AMdoTepHbIe HEOpraHU4eCKHe U OpraHnYecKrue coequHeHus. [ eHeTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX BEIIECTB

31 Ponp xumuu B obecrieueHnn SKOJIOTUYECKON, YHEPTETUYECKON U TTUIIEBOI 1
0€30MacHOCTH, Pa3BUTUU MEIUITUHBI

39 [TpencraBienust 06 0OIIMX HAYYHBIX MPUHIIUIIAX POMBIIIEHHOTO 1
MOJTyYeHUs] BAXKHEHUIIINX BEIIECTB

33 YenoBek B MUpE BELIECTB U MAaTEPHUAJIOB

34 XuMHs ¥ 3J0pOBbE YEIIOBEKA 1
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
» Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MGTOI[I/I‘-ICCKI/IG mocoous IJIA YIUTCIIA; TUAAKTHICCKHUC MATCPHAJIbI AJIs1 YPOKOB.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://www.chemnet.ru

2. http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHbBIE
skcniepuMenThl: Xxumusl. Komnekuust Poccuiickoro o6mieo0pa3zoBaTeabHOTO
nopTana

3. http://him.1september.ru

4. Enunas komnekuus LIOP: IIpenmernas komiekuns « XUMush



