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TlosicHUTEIBLHASA 3aIMCKA

Pabouast mporpamma nmo xumMuu paspaboTaHa Ha OCHOBE:

- @®enepalibHOTO TOCYIapCTBEHHOIO0 00pa30BaTEIbHOrO CTAaHAApTa CPEAHEro OOIIEero
00pa3oBaHus, YTBEPKICHHOTO MprukazoM MunoopHayku Poccun ot 17.05.2012 Ne 413 (pen. ot
12.08.2022 r.);

- OdenepanbHOil  00pa30oBaTENbHON  MPOrpaMMbl  CPEJHEr0  O0IIero  oOpa3oBaHMS,
YTBEP)KJICHHOU MpukazoM MuHucTepcTBa npocsemnienus Poccuiickoit @eaepanun ot 18.05.2023
Ne 371.

[IporpaMMa Mo XuMMUM Ha YpPOBHE cpeAHero oOmiero obOpa3zoBaHusi pazpaboTaHa Ha
OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOCHHs (eaepaabHOi 00pa3oBaTeNbHOM MPOrpaMMBI
cpennero o6mero o6Opazoanuss (POII COO), mnpencraBieHHbIX B DenepaabHOM
rocymapcTBeHHOM obpazoBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mpernogaBaHus
yuebHoro mpenMera «XuMus» B 00pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoit deneparmn,
peaIn3yIolMX OCHOBHbIE 00pa30BaTENIbHbBIE IPOTrPAMMBbI, U OCHOBHBIX MOJ0KeHul «Crparerun
paszButus BocnuTanus B Poccuiickoit denepanuu Ha nepuon ao 2025 roma» (Pacnopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

Xumudeckoe oOpa3oBaHHE, IMOJIy4aeMO€ BBITYCKHHUKAMU  00I11e00pa3oBaTeIbHOMN
OpraHM3aliy, SBISIETCd HEOThEMJIEMOW 4YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXHT
3aBEpIIAIOIIUM JTAllOM pealn3ali Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEW, MPHUCYIIUX [EIOCTHOM CHUCTEME XUMHUYECKOrOo OOpa3oBaHHS. OJTH LEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB MPHUPOJBI, (HOPMUPOBAHHUS MHUPOBO33PEHHS U OOIICH KYyIbTYpHI
YeloBeKa, a TaKKe ODKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3JI0pPOBBIO U
IpUpoOIHOH cpene. Peannsyercs xuMuyeckoe oOpazoBaHue 00Yy4arOIIMXCSl HA YPOBHE CPEIHETO
oOrmiero oO6pa3zoBaHUs CpeACTBaMH y4yeOHOro mpeamera «XHMHA», COAEpKAaHUE U MOCTPOEHUE
KOTOPOTO ONpeAesieHbl B IMporpaMme IO XHMHUHU € Y4€TOM CHelU(PHUKH HAyKH XHUMUH, €€
3Ha4YeHUs B MIO3HAHUM MPHUPOJIBI U B MaTEPUAIbHOM JKU3HU OOLIECTBA, a TAKXKE C yUYETOM OOIIHUX
Heseil ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEAHEro OoOIIero
oOpazoBanus B Poccuiickoit ®@enepanuu. Tak, Hanpumep, npu (GOpMHUPOBAHUM COAEPIKAHUS
npeaMeTa «XUMUsD» YITEHbI CIIEAYIONINe TOJI0KEHUs O crienu(UKe U 3HAYeHUH HayKU XUMUU.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO poJib B COBPEMEHHOMN
LIMBUJIM3AlMH, B CO3/IaHUU HOBOM 0a3bl MaTepHalbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHE LIEJIOCTHOIO IPEICTaBICHUS
00 OKpYXaroleM MUpPE KakK O eIMHCTBE MPUPObI U YeIOBEKa, KOTOpoe (popMUpyeTCs B XUMHUH
Ha OCHOBE IIOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MUpa, OCO3HAHUS B3aHMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTIMU IPUMEHEHUS.

TecHo B3aMMOAENHCTBYS C JPYIMMHM €CTECTBEHHBIMM HayKaMHM, XUMHS cTaja
HEOTHEMJIEMON YacThIO MHPOBOM KYJIbTYPhl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO Tpyda H
KHU3HU KaK7oro uieHa obOmectBa. CoBpeMeHHasi XMMUsI KaKk HayKa co3uaTeNbHas, Kak Hayka
BBICOKMX TE€XHOJIOTUH HaIlpaBlIeHa Ha peuieHHe I100aJbHBIX MPOOJIEM yCTONYHMBOIO pa3BUTHUS
YEeJIOBEUYECTBA — CBHIPbEBOM, JHEPTETHYECKOM, MHUIIEBOM, HIKOJIOTHYECKON O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBHM ¢ OOLIMMM HENSIMU U NPUHIMIIAMH CpeJHEro oOIIero oOpazoBaHM
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3YUEHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcs, HEOOXOAUMYIO MM JUIS
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BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIENIHOTO BKJIIOYCHHS B JKU3HBb COLUYMA,
MIPOJIOIHKEHHSI 00pa30BaHUs B PA3IMUHBIX 00JIACTSAX, HE CBS3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBngomuMu TpeaMeTa «XHUMHS» SIBISFOTCS 0a30BbIe Kypchl — «Opranudeckas
xuMus» U «O011as 1 HEOpraHUYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAyKU: CUCTEMa 3HAHUN MO0 HEOPraHUYECKOW XUMHH (C BKJIIOUEHHUEM
3HaHWH W3 O0IIeld XUMHUH) U OpraHuYecKoi xumMuu. DopMHUpOBaHKHE HAHHOW CHUCTEMBbI 3HAHHM
OpU U3YYEHUU Mpeamera oOecrnedynBaeT BO3MOXKHOCTb PACCMOTPEHHS BCEro MHOroo0pasus
BEIIECTB Ha OCHOBE OOILIUX MOHATHI, 3aKOHOB ¥ TEOPUI XUMHH.

Crtpykrypa coaepxkanusi KypcoB — «Opranuueckas xumus» u «OO011as 1 HeopraHudeckas
XuMU» c(hOpMHUpPOBaAHA B MPOTPaMMe [0 XMMHH Ha OCHOBE CHCTEMHOTO IMOJIX0J1a K W3YYCHUIO
yueOHOro Martepuaia W OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWN Ha
OIPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XWUMHH BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M AJIEKTPOHHBIX IPEJICTABICHUN O CTPOCHHM BELIECTB.
Ceenenusi 00 M3y4aeMbIX B KypCe€ BEIECTBax MAIOTCS B PAa3BUTUU — OT YIJIEBOJIOPOAOB 10
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHUU. B Kypce opraHndyeckoil XMMHH IMOJy4aroT
pa3Butue cPOpMHUpPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUsS IEepPBOHAYAIbHbBIE
MPEJICTABICHUS O XUMUYECKOHN CBSI3H, KIIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUH.

[Tog HOBBIM YTJIOM 3peHHsI B TpeAMeTe «XHUMHs» 0a30BOr0 YPOBHS paccMaTpHUBAETCS
M3YYEHHbIII Ha YPOBHE OCHOBHOIO OOLIEro 00pa3oBaHUs TEOPETUUYECKUN Marepual MU
dakTosornueckrue CBEACHHS O BELIECTBaX U XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HeopraHudeckasi XuMus» O00y4YaroIUMCSl MPEAOCTABISIETCSI BOBMOKHOCTh OCO3HATh
3HAYEHHUE TEPUOINYECKOT0 3aKOHA C OOIIETEOPETHUYECKUX U METOIOJOTHYECKHX MO3UIHi,
IyO)ke MOHSATh HUCTOpUYECKOoe HM3MeHeHHe (YHKUMH 3TOro 3akoHa — OT oOoOmaromieit 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Ennnas cucreMa 3HaHUN O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX U
MPUMEHEHHUH, a TAKXKE 0 XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHMS
nononHsercs B Kypcax 10 u 11 Kk1accoB dieMEHTaMM  COJEp’KaHUs, HMEIOIUMU
KYJIbTYPOJIOTHUYECKU M TPUKIAJAHON XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMOHMMAHHIO
B3aUMOCBSI3M XUMHUHU C JPYTMMH HayKaMH, pacKpbIBalOT €€ pOoJib B ITO3HABATEIBHOW H
MPAKTUYECKON AESITENFHOCTH YelOBEKa, CHOCOOCTBYIOT BOCHUTAHHIO YBAXKEHUS K TMPOIECCY
TBOpYECTBA B O0JIACTH TEOPUU U MPAKTUYECKUX MPUTIOKEHUI XMMHHU, TIOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICTUBATh MH(OOPMAIUIO M TIPUMEHSTH €€ JUIsl MOMOJIHEHUS 3HAHHUM, pPerIeHUs
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTANIbHBIX HCCIIEOBATEIbCKUX 334a4d. B menom coxaepkaHue
ydaeOHOro mpeamera «XuMHUs» JTaHHOTO YPOBHS U3YUYECHHS OPUEHTUPOBAHO Ha (OpMUpOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JUIsl MOHUMaHUs (puimocopckux uiaed, TakKux Kak:
MaTepuaIbHOE €MHCTBO HEOPTaHUYECKOTO U OPTaHUYECKOTO MHpPA, 00YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IO3HABAEMOCTh MPUPOHBIX SABJICHHUM MYyTEM SKCIEPUMEHTA
U pElIeHUs MPOTHBOPEUYUN MEXKIYy HOBBIMU (DaKTaMM M TEOPETHYECKHMMH MPEIINOCHUIKAMH,
OCO3HaHHE POJIM XUMHUHU B PEUICHUH DKOJIOTMUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepHaIOB.

B mnnane pemeHus 3agad BOCHUTAaHMS, Pa3BUTUS U COLMANIM3ALMM OOYyYarOIIUXCS
MPUHATBIE TPOTPaMMON IO XHMHH TIOJIXOJBI K OMNPENEICHUI0 COJEpP)KaHHS W TOCTPOCHUS
mpeaMeTa MpelyCMaTpUBalOT (OPMUPOBAHNE YHUBEPCATHHBIX YUYEOHBIX NEUCTBHM, MMEIONMINX
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0a30Boe 3HaUCHHE JUISI pa3IMYHBIX BHOB JIEATEILHOCTH: PEIICHUs Ipo0eM, MOUCKa, aHan3a U
0o0paboTku wuH(poOpMaK, HEOOXOAUMBIX JUISI TPUOOPETEHHs OMNbITa TPAKTHYECKON U
UCCIIEIOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEeH BaYKHOE MECTO B TIO3HAHUHM XUMMUU.

B mpaxTuke nmpenonaBaHusl XMMUU Kak Ha YPOBHE OCHOBHOT'O 00OIIEro 0Opa3oBaHus, TaK
U Ha YpOBHE cpeaHero oOmiero o0pa3oBaHHs, ITPU ONPENCICHUH COAEP)KATEIbHON
XapaKTepUCTHKH MeJNed HW3ydeHus IpeaMeTa HarpaBiICHUEM II€PBOCTENCHHOW 3HAYMMOCTH
TPAaAMLUOHHO TpH3HAETcs (OpMUPOBAHME OCHOB XHMHYECKOHl HayKd Kak oOmactu
COBPEMEHHOT'O0 €CTECTBO3HAHMS, NPAKTUYECKOW MAEATEIBHOCTH YEIOBEKa M KaK OJHOTO U3
KOMITOHEHTOB MHpPOBOH KyJabTypel. C METOOMYECKOH TOYKM 3pPEHHS TAaKOH IOAXOA K
OTIpENIeJICHUIO TIeIeH N3y4eHus peIMEeTa SBIISETCS BIIOJIHE OMPABIAHHBIM.

Ha u3ydyenue npeamera «XxuMus» BbiAeneHo 68 dacos, B ToM uncie B 10 kimacce — 34
yaca (1 gac B Hezemo), B 11 kimacce — 34 yaca (1 gac B Heaelo).

Menn:

- GbOpMHpPOBaHHE CHUCTEMbl XUMHUYECKMX 3HAHUH KakK BaXKHEWIIEH COCTaBISAIOIICH
€CTECTBCHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOW JIekKAT KIIIOYCBBIC ITOHSTHS,
(dyHIaMeHTAIbHBIC 3aKOHBI U TCOPUU XUMHHU, OCBOCHUE SI3bIKA HAYKH, YCBOCHHE W TTOHMMAHUC
CYITHOCTHU JOCTYITHBIX 00OOIICHHIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

- (GbopMUPOBaHHE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX IMO3HAHUS BEUICCTB U
XUMHUYECKHX PEeaKlIuid, HeOOXOIUMBIX IS MPHUOOPETEHUS YMEHUN OPHEHTHPOBATHCS B MHpPE
BCIICCTB M XUMHYCCKHX SBJICHUH, HWMEIONIMX MECTO B TIPHUPOJE, B MPAKTUYCCKOH U
MTOBCETHEBHOM KU3HU,

- pa3BUTHE YMEHUH U CIOCOOOB JICATEIHHOCTH, CBS3aHHBIX C HAONIOJECHUEM U
O0OBSICHEHMEM XUMHUYECKOTO IKCIEPUMEHTA, COOIOICHHEM TpaBUil 0€30MacHOTO OOpaIlleHus ¢
BEII[ECTBAMH.

3apaum:

- ajgantanus OOYyJaroIIMXCS K  YCIOBUSAM JUHAMHUYHO Pa3BHUBAMOIIETOCS MHPA,
GbopMUPOBaHWE WHTEIUICKTYaTbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY TPUHATHUIO TPAaMOTHBIX pEIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

- dbopMupoBaHHEe y OOYYAIOIIMXCS KIFOUEBBIX HAaBBIKOB (KIIFOUEBBIX KOMIIETEHITUH),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3TUYHBIX BUIOB JEATEILHOCTH: PEIICHUs Mpodiem,
noucka, aHamm3a W 00paboTku HHPOpMAIMK, HEOOXOAMMBIX M NPUOOPETEHUS OIbITa
JESITENIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWUU XHWMHUH, a TaKXkKe IS OLIEHKH C
MO3UIUI KOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB U XMMHYECKHUX MPOIECCOB
Ha OPTaHW3M YeJIOBEKA U IPUPOTHYIO CPEY;

— pa3BUTHE MTO3HABATEILHBIX HHTEPECOB, MHTEIJIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOIH30BaTh COBPEMEHHBIE HHPOPMAIIMNOHHBIE
TEXHOJIOTHH IS TIONCKA M aHAJIM3a y4eOHOW M HAyIHOITOMY/IIPHOH HH()OPMAIIMH XUMHUYECKOTO
COJICPIKAHUS;

— dbopMUpOBaHHE H pa3BUTHE Yy OOYyYAIONUXCS AaCCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS,  HAONIOAATEeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIe  OCOOEHHO
HEOOXOIUMBI, B YaCTHOCTH, TIPH IJIAHUPOBAHUH H MTPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA,



- BOCMHUTAHUE Yy OOydaromuxcsi yOeXIEHHOCTH B TYMaHHUCTHMUECKON HampaBlIEHHOCTH
XUMHUHM, €€ Ba)XHOHM poOJIM B  pEUIeHMH TIJI00AlbHBIX MIpoOJieM  palMOHATIBLHOTO
PUPOIONOIL30BaHUS, TOMOJHEHUS SHEPreTUYECKUX PECYypcOB U COXpPAHEHHS MPUPOJHOTO
paBHOBECHsI, OCO3HaHUS HEOOXOJUMOCTH OEpeKHOTO OTHOLIEHUS K TPUPOJE U CBOEMY
3/I0POBBIO, & TAKXKE MPUOOPETCHHMSI OIBITA UCIIOJIb30BAHUS MMOJYYCHHBIX 3HAHUN IS IPUHSATHUS
TPAMOTHBIX PEUICHUHN B CUTYAIIUSAX, CBI3AHHBIX C XUMUUYECKUMHU SIBICHUSIMU.

I[lnannpyemble pe3y/bTaThl OCBOCHUSI MPOrPaAMMBbI 110 XHMHUM HA YPOBHE CPeHEro 0011ero
o0pa3oBaHus

JIMYHOCTHBIE

JIngHOCTHBIE PEe3yJbTaThl OCBOCHHUS MpeaMeTa «XUMHU» OTPAKAIT CHOPMHUPOBAHHOCTD OIBITA

MO3HABATEIIBHOW M TPAKTHYECKON JCATEIHPHOCTH OOYYAIOIIMXCS 10 peau3aliy MPHHITHIX B

00I11eCTBE LICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rPas’kIaHCKOr0 BOCIMTAHME:

- OCO3HaHUA O0YYaIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaKCHUS

K 3aKOHY U IIPaBOIOPSIIKY;

- MPEACTABICHUS O COLMAJBHBIX HOPMax W MpaBUJaX MEXJIMYHOCTHBIX OTHOIICHHUHA B

KOJUUIEKTHUBE;

— TOTOBHOCTU K COBMCCTHOI71 TBOp‘-IGCKOfI ACATCIBbHOCTHU HpI/I CO3JaHNNnu yqe6me

MPOEKTOB, pEIICHUU Yy4YeOHBIX U TMO3HABATENbHBIX 3a7ay, BBHIMOJHEHUH XUMHUYECKUX

AKCIIEPUMEHTOB;

— CHOC06HOCTI/I IIOHUMAaTh " HpI/IHI/IMaTI) MOTUBBI, HaMepeHI/Iﬂ, JIOFI/IKy n apFYMeHTI)I

JIPYTUX TIPU aHAIKU3E PA3TUYHBIX BUOB YUEOHOU EATEIbHOCTH;

2) MATPHOTHYECKOTO BOCITUTAHMS .

— IIECHHOCTHOI'O OTHOIICHUS K I/ICTOpI/I‘-IGCKOMy u HayT-IHOMy HaCJICIOINIO OTG‘IGCTBCHHOﬁ

XHMUH;

- YBa)XEHUsI K IMPOLECCY TBOPUECTBA B 00JIACTHM TEOPUU U MPAKTHUECKOTO MPUMEHEHHUS

XUMHHU, OCO3HAHUA TOI'O0, YTO OOCTHIKXCHUA HaYI(I/I €CTb pe3yanaT JJINTCIIBHBIX Ha6J'II-OZ[€HI/II\/'I,

KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSSHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

- WHTEpeCa M TI03HABATEIbHBIX MOTHBOB B TIOJYUYCHHH W TOCIEAYIOIIEM aHaJIU3e

MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

— HpaBCTBeHHOFO CO3HAaHU, OTUYCCKOI'O ITIOBCACHUA,

- CIIOCOOHOCTH OIIEHMBATh CHUTYyallUd, CBS3aHHBIE C XUMHUYECKHUMH SBICHUSMHU, W

MPUHUMATh OCO3HAHHBIE PEUIEHUs, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBbIE HOPMBI U

IIEHHOCTH;

- TOTOBHOCTH OLIEHUBAaTh CBOE MOBEJEHHWE M TOCTYNKH CBOMX TOBAapHILEW C MO3ULUN

HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM STUX MOCTYIIKOB;

4) (popMupOBaHUSA KYJIbTYPHI 310POBbI:

- MOHMMAaHUS IIEHHOCTEH 3J0pOBOro W 0Oe30macHoro obpasa KU3HU, HEOOXOTUMOCTH

OTBETCTBEHHOT'O OTHOIIICHHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

- coOirofieHus MpaBuil 0€30MacHOr0 OOpalleHHs ¢ BEIECTBAMHU B OBITY, MOBCEIHEBHOMN

JKU3HU U B TPYAOBOU JI€ATENBHOCTH;

— IIOHNUMAaHUusI IICHHOCTHU HpaBI/IJ'I I/IHJII/IBI/I)IyaJ'IBHOl"O U KOJIUICKTHUBHOTO 6G3OHaCHOFO

MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;



- OCO3HaHMsI MOCIEACTBUN M HENPUSTUS BPEIHBIX NMPUBBIYEK (YHOTPEOJIEHUS aJIKOTOJI,
HAapKOTUKOB, KypeHUs);

5) TPYAOBOI0 BOCIIUTAHMS:

— KOMMYHHKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKON eSITEeIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPYECKOH U APYrUX BUAAX JIEATEILHOCTH;

- YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PCIICHUM IPAKTHYECKUX 3a1ad COLHAIBHON
HaIlpaBJIEHHOCTH (B PAMKax CBOEro KJlacca, IIKOJbI);

— MHTEpeca K MPAKTUYECKOMY H3YYCHHIO MpOQeccuil pa3iuyHoOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUI 110 XUMUU;

- YBaXKCHHUs K TPYLY, JTIOASIM TPyJla U pe3ysbTaTaM TPYAOBOH IEATENbHOCTH;

- TFOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAIbHOM TpaeKTOpUM 0Opa3oBaHus,
Oyaymel npodeccun U peain3aluy COOCTBEHHBIX JKU3HEHHBIX IIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IeCTBa;

6) JKO0JIOrMYECKOro BOCIIMTAHMSA:

- 9KOJIOTUYECKH  LeJIeCOOOpa3sHOro0  OTHOWIEHMS K  NPUpPOJE, KAaK  HMCTOYHHUKY
CYILLECTBOBAHMsI JKU3HU Ha 3eMIIE;

- HOHUMAaHHMs IN100aTbHOTO XapaKTepa FKOJIOTHYECKUX MPOOIIEM, BIUAHUS S3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CPEebl;

- OCO3HAaHUA HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTMOKEHUHW XHUMHUHU JUISL  pEIleHUus
BOIIPOCOB PallMOHAIBHOTO IPUPOJOIOIb30BaHNUS;

— AKTUBHOI'O HENPUATHUS JECUCTBUMN, MPUHOCSIIUX BpEeA OKPYXarollel MpUpOAHON cpere,
YMEHHMSI POTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE TOCIEACTBUS MPEATNPUHUMAEMbBIX
JEUCTBUH U NIPENOTBPALLATD UX;

- HaJIU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIILIIEHUS, JKOJOTMYECKOM KYJIbTYpBI, OIIbITa
JIEATEIbHOCTH  JKOJOTMYECKOM HANPABICHHOCTH, YMEHUS pPYKOBOJCTBOBAaTbCSA HUMHU B
MI03HABATENbHOM, KOMMYHUKAaTUBHOHN M COLIMAIbHOM MPaKTHKE, CIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) HeHHOCTH HAYYHOI'0 NO3HAHHUSA:

- c(OpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

- NOHMMAaHUA CleUU(UKH XUMHHM Kak HayKH, OCO3HaHMs €€ poiaud B (POpMUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUS 00 OKpYKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U 4YEJIOBEKA, B IO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEN H
peleHny mpobIeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHS;

- yOexAEHHOCTH B OCOOOW 3HAYMMOCTHM XUMHUHU JUIsl COBPEMEHHOM LMBWIM3ALMU: B €€
TYMaHHUCTUYECKOW HaIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUU HOBOW 0a3bl MaTepuaibHOU
KYJIBTYpPBI, pEIIEHUH TII00aIbHBIX MPOOIeM YCTOMUUBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH M DKOJOTMYECKOW Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCreyeHN! YCIIOBHM YCIEIHOro Tpy/a U SKOJIOTHYECKH KOM(OPTHON KU3HU KaXKAO0TO dWieHa
00111eCTBA;

- €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH: IIOHMMAHHS CYHUIHOCTH METOAOB IIO3HAHMS,
UCTIOJIb3yeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4YaeMble 3HAHUS JIJIS
aHamu3a U OOBSCHEHHUS SBICHHH OKPYXAIOIEro MUPa U NMPOUCXOMSAIUX B HEM H3MEHEHUH,
YMEHHUsI J1e71aTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB U MMEIOLIUXCS TAHHBIX
C LENBIO MTOIY4€HUS JOCTOBEPHBIX BHIBOJOB;



- CIOCOOHOCTH CaMOCTOSITENIBHO MCIOJb30BaTh XUMMUYECKHE 3HAHMS JUI pEIIEeHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;
- MHTEpeca K ITO3HAHUIO U UCCIIE0BATENIbCKOMN AESTENbHOCTH;
- TOTOBHOCTH M CHOCOOHOCTH K HENpPEpHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUW 110 XUMHUH B COOTBETCTBUU C JKU3HCHHBIMU
NOTPeOHOCTSIMU;
- UHTEpeca K OCOOCHHOCTSM TpyZJa B paslu4HbIX cdepax mnpodeccrnoHaTbHON
JIeATEIbHOCTH.
MeranpeamerHbie

MeramnpeaMeTHble pe3yNbTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCAIBHBIMU Y4COHBIMH
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.
1) NO03HABAaTeJIbHbIC YHHBEPCAJIbHbIC y4eOHbIe 1eiiCTBHA:
- CaMOCTOSITENIHO (POPMYIUpPOBaTh M AaKTYaJIM3HPOBATh MpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;
- ONpENENATh LI ACITEIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM UX JOCTHXKECHMS,
COOTHOCHUTB PE3YJIBTATHI ACATEIBHOCTH C ITIOCTABICHHBIMU LIEIISIMU;
- UCIIOJIb30BaTh IIPU OCBOCHUU 3HAHUU NPUEMBI JIOTHYECKOTO MBILIUIEHUS — BBIIECISTH
XapakTepHble IPU3HAKKM TIOHATHMM M YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;,
- BbIOMpPAaTh OCHOBAHUS U KPUTEPUU MJI KiIacCU(UKALMK BELIECTB U XMMHUYECKHUX
peaKUuii;
- YCTaHaBJIMBATh IPUUNHHO-CJICICTBEHHBIE CBA3U MEXKYy U3Yy4acMbIMU SIBJICHUAMM;
- CTPOUTh JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIEC, JIEIYKTUBHBIE, [0 AHAJOTHUM),
BBISBIISATh 3aKOHOMEPHOCTH M MPOTHBOPEYMS] B PACCMATPUBAEMBIX SIBICHUSX, (POpPMYyIUpOBaTh
BBIBOJIbI U 3aKJIFOUYEHHS;
- IPUMEHSTh B MPOIECCEe MO3HAHMS, UCIIOJb3YEMbIE B XUMUU CUMBOJIHYECKHE (3HAKOBBIE)
MOJIeNId, MpeoOpa3oBbIBaTh MOJICNIbHBIE TMPEACTABICHUS — XUMHYECKUH 3HAaK (CHMBOJ)
3JIEMEHTa, XUMUYeckas (popMyina, ypaBHEHHE XMUMUYECKOH peakluy — MpH PELIeHUH y4eOHBIX
[IO3HABATEIIBHBIX U IMPAKTHUYECKUX 3a7a4, NPUMEHATh HAa3BAaHHBIE MOJEIBHBIC IIPEACTABICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEaKIIUil;
- BIIaJICTh OCHOBAMM METOJIOB HAyYHOI'O ITIO3HAHMS BEIIECTB U XUMUUECKUX PEaKLINiA;
- dopMynupoBaTh L€ M 3aJa4d HCCIEIOBAaHUS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIHO c(hOPMYyTUPOBAHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;
- BIIQJICTh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUSA YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 32 XOJOM IPOIIECCa, CaMOCTOSITENBHO
IPOTHO3UPOBATh €ro pe3yibTar, (HopMyaupoBaTh OOOOIIEHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HUCCIIEIOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJeTaHHON
pabore;
- NpUOOpeTaTh ONBIT YYEHHUUECKOH HCCIIeI0BAaTENbCKOW M MPOEKTHON JesTeNIbHOCTH,
OPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOJIOB peIlIeHHs
[IPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB [TO3HAHMS.
- OpUEHTUPOBAThCS B Pa3IMUHBIX MCTOYHMKAX HMHpoOpMauu (HAy4HO-TIOMYJIspHAs
JUTEpaTypa XUMHYECKOTO COJEp)KaHWs, CIpaBOYHbIE TOCOOMs, pecypcsl MHTepHera),



AHATM3UPOBATh HWHMOPMAIIMIO PA3NUYHBIX BUAOB W (OPM TMPEACTABICHUS, KPUTHYCCKH
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

- dbopMynupoBaTh 3ampochl M MPUMEHATH Pa3IMYHbIE METOJbl MpPH IOUCKE M OTOOpe
uH(pOopMalii, HEOOXOAUMOI J1J1s1 BBIIOJHEHUS YU4EeOHBIX 33/1a4 ONpeIeIEHHOTO TUIIA;

- pUOOPETaTh OMBIT UCMOIB30BAHUSI HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHN U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (hOpMY IMpeacTaBIeHus HHPOPMAITUH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

- UCIIONIb30BAaTh HAYUYHBIM SI3bIK B KAa4eCTBE CPEACTBa TMpU paboTe ¢ XUMUYECKOU
uH(poOpMaIlMel: NPUMEHSATh MEXKIPEIMETHbIC ((PU3NYECKUEe U MATEeMAaTUYECKUE) 3HAKU H
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

— HCIIOJIb30BAaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

2) KOMMYHHUKATHBHbIE YHUBEpPCaIbHbIE yueOHbIe 1eiiCTBUS:

— 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMON TEMbI B X0JI¢ TUAIOTa U/WIN TUCKYCCHH,
BBICKA3bIBaTh HUJCH, (QOPMYIUPOBATH CBOM TMPEIJIOKEHUS OTHOCHUTEIHHO BBIMOJTHCHHUS
MPEI0KEHHOM 3a/1a4u;

— BBICTYIIaTh C MPE3EHTAIel pe3yabTaToB MO3HABATENbHOM JESATENbHOCTH, MOTYYEHHBIX
CaMOCTOSITCILHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPH  BBHIMOTHCHHH XUMHYECKOTO
OKCIIEPUMEHTA, MPAKTHYECKOH pabOThl MO WCCISAOBAHUIO CBOWCTB HM3y4aeMBIX BEIICCTB,
peaym3anyy y4eOHOTO MPOoeKTa M (OPMYJIMPOBATH BBIBOJBI IO PE3yJIbTaTaM IMPOBEIACHHBIX
HCCJICIOBAHMM MyTEM COTTIACOBAHUS MMO3ULIUI B X0O€ 00CYXKIeHUS U OOMEHAa MHCHUSIMH.

3) peryJisiTuBHbIe YHHBepCcAJIbHbIE YUeOHbIe AelicTBUS:

— CaMOCTOSITEIILHO IIAHUPOBATh M OCYIICCTBIISATH CBOKO IMO3HABATEIBHYIO JESATCIHHOCTD,
ompezaenss e€ NeNu W 33Ja4d, KOHTPOJIHPOBATh M IO MEpe HEOOXOJMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpUTM JIEUCTBUN MPU BBHIMOJIHEHUH YYEOHBIX U MCCIEAOBATEIbCKUX 3ajad,
BbIOUpaTh Hanbomee 3((HEeKTUBHBIN CIIOCOO UX PEIIeHUs C y4ETOM MOMyYeHUs] HOBBIX 3HAHUI O
BEIIECTBAX U XUMUUYECKUX PEAKIIUX;

- OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATETbHOCTH Ha OCHOBE CcaMOaHalM3a |
CaMOOIIEHKH.

IIpeamerHsbie

- c(hopMUPOBAHHOCTH MPECTaBICHUI 0 XUMHYECKON COCTaBJIAIOLIEN
€CTEeCTBEHHOHAYYHOW KAapTUHBI MHpa, POJIM XUMUU B TO3HAHWU SIBJICHHH MPHUPOABI, B
(GOpMUPOBAHUM MBILIUICHUSI W KYIbTYpbl JTUYHOCTH, €€ (YHKIIMOHAIBHON TIPaMOTHOCTH,
HEOOXOUMOM AJIs pelIeHHs MPAKTUYECKHUX 3a7a4d M SKOJIOTMYECKH 00OCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBBIO M IPUPOJHOM cperie;

— BJIQJICHHE CHUCTEMOW XWMHUYECKHX 3HaHHM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
MOHSTHS (XUMHUYECKHUI AIIEMEHT, aTOM, dJIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIH O00BEM, YIJICPOJHBIH  CKEIeT,
(GyHKIIMOHATBHAS TPYIIA, PaJUKa, M30MEPHsS, U30MEpbl, TOMOJOTHYCCKUI PsiI, TOMOJIOTH,
YTIIEBOAOPOIBI, KUCIOPOI W a30TCOJAEPIKAIINE COSANHEHHS, MOHOMED, MOJIMMED, CTPYKTYPHOE
3BCHO, BEICOKOMOJICKYJISIPHBIC COSIMHCHMS); TCOPUHU U 3aKOHBI (TCOPHUS CTPOCHHS OPTaHUYECKUX
BemectB  A.M. bByriepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUs, JIe)KAIlMe B OCHOBE MOHHMAHHS
MPUYUHHOCTY M CUCTEMHOCTH XMMHUYECKUX SBIIEHUH, (DaKTOJIOTHUECKHE CBEICHUSI O CBOMCTBAX,



COCTaBe, IMOJy4YCHHH W OE30MacCHOM HCIIOJIb30BAaHUHM BAXKHEHIIMX OPraHUYECKHUX BEIIECTB B
OBITY M MIPAKTHUYECKON JCATEIbHOCTH YEJIOBEKa;

- cOpPMUPOBAHHOCTh ~ YMEHUW  BBIABISTH  XapaKTepHblE  MPU3HAKU  IOHATHIH,
yCTaHaBIMBAaTh MX B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOUIME MOHSTHUS HPU OMNUCAHUU
COCTaBa, CTPOCHHMS U MIPEBPALLECHUI OPraHUYECKUX COEIUHEHHUI;

- c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOM) GOpMyT OpraHUYeCKUX BEIIECTB
Y YpaBHEHUN XMMHUYECKHX pEeaKlui, U3roTaBIMBaTh MOJEIN MOJIEKYJ OPIaHUYECKUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

- cOpPMUPOBAHHOCT, ~~ YMEHUH  YCTaHaBIMBaTh  MPUHAAJICKHOCTh  HM3YUEHHBIX
OpPraHMYeCKHUX BEIIECTB 10 HMX COCTaBy W CTPOCHUIO K ONpEAeNEHHOMY Kiaccy/rpymie
COEIMHEHUI (yrieBonopoJsl, KHCIIOpOJL u azoTcojepxkKallne COEIUHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), AaBaTh UM Ha3BaHUS 110 CUCTEMATHYECKON HOMEHKIIAType
(IUPAC), a Takke NpUBOJIUTH TPUBHAJIbHBIE HA3BAHUS OTIEIbHBIX OPraHUYECKUX BEILECTB
(3TWIIEH, TIPONWIICH, aUeTHIEeH, JTHICHIJHMKONb, TIUIepuH, ¢eHon, Qopmanbaern,
alneTanbJeru]l, MypaBbUHAas KHCIIOTA, YKCYCHas KHCJIOTAa, OJIEMHOBAas KHCJIOTa, CTEapUHOBAs
KHCIIOTa, TII0K03a, (PPYKTO3a, Kpaxmall, LeJUTI0JI03a, TIUIH);

— c(OpPMUPOBAHHOCTh YMEHHS ONPENENIATh BUABl XUMHUYECKOW CBSI3M B OPraHMYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

— c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH MOJOKEHUS TEOPUU CTPOEHHUS OPTaHUYECKUX
BemectB A.M. byriepoBa nysi 0ObsCHEHHsSI 3aBUCUMOCTHA CBOWCTB BEIIECTB OT MX COCTaBa W
CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

— c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX IPEICTaBUTENICH Pa3IMUHbIX KIACCOB OPraHMYECKHUX BEILECTB
(metan, sTaH, STWIEH, NPOINWJEH, aneTwieH, OyraaueH-1,3, mermnOyraauenl,3, OeHzodn,
METaHOJI, ITaHOJI, STHJICHTJIMKOJb, TIUIEPHH, (PEHOJ, aneTaabIerul, MypaBbiuHas U yKCyCHas
KHCJIOTBI, TJIOKO3a, KpaxMall, IeJUII0JIo3a, AaMHHOYKCYCHas KHCIO0Ta), WJUIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXKAY HMMHU YPaBHEHUSMH COOTBETCTBYIOUIMX XHMHYECKUX pEaKIHil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

- c(OPMHUPOBAHHOCTh YMEHMS XapaKTepU30BaTh HCTOUYHUKHU YIJIIEBOJAOPOAHOIO CHIPbS
(He(Th, TPUPOAHBIM Ta3, yroip), CIOCOOBI HUX MEpepabOTKU M NPAKTHUYECKOEe NPUMEHEHHUE
IPOJYKTOB EPepabOTKH;

- c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XWMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WMJIM TNMPOAYKTAa PEAKLUUU 0 HM3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXO/IHBIX BEIECTB UM MPOJYKTOB PEAKIIH);

- c(hOpMUPOBAHHOCTh yMEHHUHN BJIAJIETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX METOJIAX
HAYYHOTO MMO3HAHMs, MCIIOJIb3YEeMbIX B XUMUH MPH U3YYEHHH BEIIECTB U XUMHUUYECKHX SIBICHUM
(HabmofieHne, M3MEpEeHHe, OJKCIEPHUMEHT, MOJEIUPOBAHUE), HCIIOJIB30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS JUIS IPUHATHUS PEIIeHU B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX
C BEIIECTBAMHU U MX IPUMEHEHUEM;

- c(OPMHPOBAHHOCTh YMEHHI COOJIOATh MpaBUIIa MOJIb30BAaHUS XUMUYECKOH MOCyI0i 1
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBUiIa OOpAIEHUs C BEIECTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

- c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATh W BBINOJIHATh XMMHUYECKHHA 3KCIEPUMEHT
(mpeBpallleHus] OPraHUYeCKUX BEIECTB MPU HArpeBaHUU, MOJTY4YEHUE STUICHA U U3yYEHHE €ro

CBOfICTB, KaUCCTBCHHLIC PpCAKIIMKU OPraHUYCCKUX BCIICCTB, JACHATYypalus OCIIKOB npu
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HarpeBaHUH, IIBETHBIE PEAKLIHUU OEJIKOB) B COOTBETCTBUU C NMpaBHJIAMH TEXHHUKH 0€301acCHOCTH
npu oOpallleHNH C BEIIECTBAMU U JTAOOpaTOPHBIM 000pYIOBaHUEM, HPEACTABIATh PE3yJIbTaThl
XUMHUYECKOTO SKCIEpUMEHTa B (hopMe 3allMCH YpPaBHEHHMH COOTBETCTBYIOIIMX pPEAKUUH U
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;
— c(OPMHPOBAHHOCTh YMEHHMU KPUTHUECKH AaHAIU3UPOBATh XMMHUYECKYI0 HMH(POPMAIHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmMarun, UHTepHET U Ipyrux);
- c(OpMUPOBAHHOCTh YMEHHMH CcOOJIIOAATh MpaBUJA SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3J0POBBS H
OKpYXKarollled IPUPOIHOM cpenbl, OCO3HABaTh OMACHOCTh BO3JEHCTBUS Ha YKUBbIE OpraHU3MBI
ONpeAcNEHHBIX OPraHMYECKUX BEIIECTB, IMOHMMAas cMbica mokaszarens [IJIK, mnoscHATs Ha
IpUMeEpax CrocoObl YMEHBIIEHUS M MPEIOTBPAIICHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHU3M
YEJI0BEKa;
— c(OPMHPOBAHHOCTh TIPEACTABICHUI: O XUMHUYECKOW COCTABIISAIOLICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWU SIBICHUH OpUpoOAbl, B (GopMHUpOBaHUU
MBIIUICHUSI ¥ KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIMOHAILHOW TPAMOTHOCTH, HEOOXOAMMOW st
pelleHusT TPAaKTHYECKUX 3a7ad M OSKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEE;
- BIIQJICHUE CHUCTEMOM XMMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIIOJATaroIIue
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHbBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIpHBI 00BEM, BalEHTHOCTh, 3JIEKTPOOTPUIATEIILHOCTD, CTETCHb
OKHUCJICHUS, XHMHUYECKas CBsi3b (KOBAJICHTHAas, HWOHHAsA, MeETAJNIM4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIbl XMMHUYECKMX  pPEaKUUW, pacTBOp, OSJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, BJIEKTPOJIIUTUYECKAs AUCCOLUAIINS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTbH
XUMHYECKOM  peaklMM, XHMHYECKOE paBHOBECHE); TEOpPUM U  3aKOHBl  (Teopus
ANEKTPOJIUTUYECKON Juccouuanuu, nepuoanyeckuid 3akoH J.M. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS U TPEBpALLlEHUS SHEPTrUU MPH XUMHUYECKUX
peaKMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH $3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHMUA,
JeXalue B OCHOBE ITOHMMAaHUS NPUYMHHOCTH M CHUCTEMHOCTM XHWMHMUYECKHX SIBICHHM,
(akTOJIOrMUECKUE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUN U O€30IaCHOM MCIOJIb30BAaHUU
Ba)XHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;
- cOpPMUPOBAHHOCTh ~ YMEHUN  BBIABISTH  XapaKTepHble  MPU3HAKU  TOHATHH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOLIME MOHATHS IPH ONHUCAHUU
HEOPraHMYECKUX BEIIECTB U UX IIPEBPALICHUI;
- c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTABIICHUS
dbopMyn BemIECTB W YpaBHEHUH XUMHYECKHX pEaKIMid, CHUCTEeMAaTUYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHanbHble Ha3BaHHs OTACIbHBIX HEOPTaHUYECKHX BelIeCTB (yrapHblil ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BEeCTb, HEraui€éHash WU3BECTh, MUThEBas COAA, MUPUT U
JpyTHe);
- c(OPMHPOBAHHOCTh YMEHHUH ONpeAessTh BAJIEHTHOCTh U CTENEHb OKUCIECHUS
XUMHUYECKHX DJJIEMEHTOB B COEAMHEHMSX PpA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOM CBSI3U
(KOBaJIeHTHasi, NOHHAsl, METAJIMYECKasi, BOJOPOHAsS) B COEAMHEHUSX, TUIl KPUCTAITMUYECKOM
PEIIETKY KOHKPETHOTO BellecTBa (ATOMHAs, MOJIEKYJISIpHAsl, HOHHAs, METaJUIMUecKas ), XapakTep
Cpebl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COETMHEHUII;
- c(OPMUPOBAHHOCTh YMEHUW YCTaHABIWBATh MPHHAJICKHOCTh HEOPTaHUYECKHX
BEIIECTB 10 MX COCTaBY K ONpeAeNEHHOMY KJacCy/Tpylnmne coeIuHeHUl (MpocThie BellecTBa —
MeTaJIJIbl U HEMETAJUIbI, OKCHU/JIbl, OCHOBAHUS, KUCIOThI, aM(OTEpHBIE THAPOKCH/IbI, COJIN);
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- c(hOpMUPOBAHHOCTh YMEHHUW PACKPBIBATh CMBICT Tepuoanueckoro 3akoHa J[.M.
MenneneeBa U JEeMOHCTPUpPOBaTh €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (DYHKIINU;

— c()OPMUPOBAHHOCTh YMECHHM XapaKTEepPH30BaTh JIIGKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX 371eMeHTOB 1—4 nepuonos Ilepuonnueckoii cucteMbl XUMHYECKUX 3J1eMeHTOB [ M.
MenzesneeBa, HCHONB3YS TMOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTAINY, «IHEPreTHUYCCKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS! CBOMCTB XHMHUYECKUX D3JEMEHTOB U HUX
COEMHEHUI N0 nepuoaam M rpymnmam llepuoandeckor CUCTEMBI XUMHUYECKUX AeMeHToB J[.1.
Menneneena;

- c(OpMUPOBAHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE
CBOMCTBa HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, IMOJATBEPKAATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXAYy HEOPraHWYECKUMH BEIECTBAMH C TOMOIIBI0 ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUA;

- c(OpPMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUUYECKHE PEAKIUU 10 PA3INYHBIM
npu3HaKaM (YUCIy W COCTaBy pearupyroliuX BeHIECTB, TEIIoBOMYy 3(hdekTy peakiuw,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMy, YIaCTUIO KaTalu3aropa);

— c(OpPMUPOBAHHOCTh YMEHUU COCTABIATH YpPaBHEHUS pEAKUUN pPa3IMYHBIX THUIIOB,
MOJIHBIC W COKpANIEHHBIC YpPaBHEHHUS pEaKIuidi HWOHHOTO OOMEHA, YYHTHIBAs YCJIOBHS, IPH
KOTOPBIX 3TH PEAKIIMH UIYT JI0 KOHIIA;

— c(OpMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIUU, MOATBEPKIAIONINE KaueCTBEHHBIH
COCTaB pAa3JIMYHbIX HEOPraHMYECKHUX BEIIECTB, pPACIO3HABATh OIbBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX PaCTBOPaX HEOPTAHUUECKUX BEIIECTB;

— c(OpPMUPOBAHHOCTh YMEHHM PAaCKpBIBATh CYHTHOCTh OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIHif;

— c(OpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XMMHMUYECKOHW peakiuu
OT Pa3NUYHBIX (PAKTOPOB; XapakTep CMEUICHHS XMMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3jeiicteus (mpunuun Jle Hlatense);

- c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMUYECKHUE TMPOIIECCHI, JICKAIIHE B
OCHOBE MPOMBINIJICHHOTO MOJYUYeHHUsI CEPHON KUCIOTHI, aMMHUaKa, a Takxke chOopMUPOBAHHOCTD
MpeCcTaBiIeHU 00 OOIMX HAyYHBIX MPUHIUIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
MIPOU3BOJICTBA;

— c(OpPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCICHUS C HCIOJIH30BAaHUEM TOHSATHUS
«MaccoBasi JIONs BEUIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B MPH XUMHUYECKUX
peaKIusax, Macchl BEIIeCTBAa WM 00BhEMaA ra30B MO M3BECTHOMY KOJIHMYECTBY BEIECTBa, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOro 3(deKra peakiuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BEIIECTB, IPEBPAIICHHS U COXPAHEHUS DHEPTUH;

— c(hOpMUPOBAHHOCTh YMEHUI COOMIOIATh MPaBUIIa TOJIB30BAHUS XUMUYECKON MOCYI0N U
n1abopaToOpHBIM 000pyIOBaHUEM, a TAKXKe MpaBUiia OOpAIEHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

— c(OpPMHUPOBAHHOCTh YMEHHUH TIAHUPOBATH U BBIIOJHATH XUMHUYECKHNA HKCIEPHUMEHT
(paznmokeHue TEPOKCHIA BOJOPOAAa B MPUCYTCTBUM KaTallM3aTopa, OMNpeAeNieHHE Cpeibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATLHOTO WHINKATOPA, BIMSIHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW PpEaKI[MH, PEaKIMd MOHHOTO OOMEHA, Ka4eCTBCHHBIC pEaKIMu Ha
cynbdart-, kKapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIEPUMEHTATBHBIX
3agau no Temam «Metamel» U «Hemeramibl») B COOTBETCTBUM C TpaBUJIAMH TEXHUKH

0e30MmacHOCTH Mpu 00pallleHN! ¢ BEUIECTBAMH U JJAOOPaTOPHBIM 000PYAOBAHUEM, IIPEJICTABIISTh
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pe3yNbTaThl XUMUYECKOTO JKCIEPUMEHTa B (OpME 3alucCH YpaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

- c(OpMUPOBAHHOCTh YMEHHM CcOOJIOAAaTh MpaBHJa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOW JEATEIBHOCTH B IENSAX COXPAaHEHHUS CBOETO 3I0POBbS U
OKpYKarolllel NpUPOJHOM Cpepl, OCO3HABATH OMACHOCTh BO3JCUCTBUS Ha >KUBBIE OPraHU3MBbI
OnpeIeIEHHBIX BEIIECTB, MOHMMAasi cMbica nokasarens 11K, mosicHaTe Ha mpumepax crocoObl
YMEHBIIEHUS U MPEIOTBPALLICHUS UX BPEHOIO BO3JCHCTBUS HA OPraHU3M YEIIOBEKA;

Conep:kanue y4eOHOI0 npeamera
10 kaacc
1. TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer oprannyeckol XuMUK: €€ BOSHUKHOBEHHE, PA3BUTHUE U 3HAUYCHUE B MTOJTYYCHUU
HOBBIX BEUIECTB U MaTepuaioB. Teopus cTpoeHus opraHndeckux coequHenuit A.M. byrneposa,
e€¢ ocHOBHbIe MoNIOKeHUA. CTpyKTypHble (OPMYINIBI OpPraHWYecKUX BellecTB. [ omoiorus,
n30Mepusa. XUMHUYECKas CBA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccupuKalud  OpraHMYECKHX  BemlecTB. HoMeHkiaTypa
OpPraHMYECKUX COEIWHEHWI (cucreMaTHdecKas) M TpPUBUAIbHBIC HA3BaHMSI BaKHEUIINX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

IKcnepumenmanbvHovle MemoObl U3YUEHUA 6EULECE U UX NPECPAULCHUIL:

— O3HAKOMJICHHE C 00pasllaMu OpraHMYecKuX BEIIECTB M MaTepuajliaMd Ha HUX OCHOBE,
MOJICJIMPOBAHUE  MOJIEKYJ  OpPraHMYeCKMX  BEHIECTB,  HaONIOJIGHWEe UM ONHUCaHHe
JEMOHCTPALIMOHHBIX OIBITOB IO IPEBPALEHUI0 OPraHMYECKUX BEIIECTB IPH HarpeBaHUU
(nnaBieHue, oOyriavMBaHUE U FTOPEHUE).

2. YraeBoaopoabl

AJKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTMYECKUH psiiA. MeTaH M 3TaH — MpOCTEUIINE
NpPEJCTaBUTENIN AJIKAHOB: (HU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakiuu 3aMelleHus |
TOPEHHs), HaX0XKJIEHHE B IPUPOJIE, OTYyYEHUE U TPUMEHEHHE.

AJTIKEHBI: COCTaB U CTPOEHME, TOMOJIOTMYECKUM psAll. DTUJIEH U IPONUIIEH — MPOCTEUIINE
MPEJICTABUTENN AJIKEHOB: (M3MUECKHe M XUMHUYECKHE CBOWCTBA (peakiuHu THIPUPOBAHUS,
raJIOT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u metminOyraauen-1,3: cTpoeHUe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTMYECKUH psAld. ALETUIEH —
IPOCTEUIINIA MPeICTABUTENb AIKUHOB: COCTaB, CTPOCHUE, (U3NUYECKHE U XUMHUECKUE CBOWCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. beHson: coctaB, cTpoeHue, (QpU3MUECKHE M XUMHUYECKHE CBOMCTBA (peakuuu
raJIoreHUPOBAHUS M HUTPOBAHUS), TOJTy4Y€HHE U TNpUMEHEHue. ToJyod: cocTaB, CTpOEHHE,
buznyeckue 1 XMMHYECKHEe CBOMCTBA (peaklUy raJloreHUpOBaHMs 1 HUTPOBAHUS ), TOIyYE€HUE U
npuMeHeHue. ToKcHMYHOCTh apeHoB. ['‘eHeTnyeckas CBsA3b MEXKIY  YIJIEBOJAOPOAAMH,
MPUHAJIEKAIIMME K Pa3TUYHBIM KJIaccaM.

[TpupoaHbIe HCTOUYHUKH YTII€BOJOPOAOB. IIpupoaHblil ra3 u nMonyTHele HE(QTAHBIE ra3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku HedTU: TMEeperoHkKa, KpPEeKUHT
(TepMHuYeCKHid, KaTaTuTUYeCKui), mupoiu3. [IpoaykTsl nepepaboTku HEDTH, UX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MPOYKTHI €ro NepepadoTKH.

IKcnepumenmanvHbvle MeMOoObl U3YUEHUA 6EULECE U UX NPECPAUEHUTL:

- O3HakoMiIeHHE C 00pa3laMu IIacTMacc, KaydyKoB W pe3uHbl, Kojuiekiuu «HedTte» u
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«YT0Nb», MOJAEIUPOBAHUE MOJEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, MPOBEACHUE
NPaKTHYeCKO#l padoThI: [TOJIyYeHUE 3TUIIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuémnuwie 3a0auu:

- Bbruncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKLIMU IO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUN).

3. Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

[IpenenpHBIE ONHOATOMHBIE CHHUPTHI. MeETaHON W STAHON: CTPOEHHUE, (PU3UUECKUE U
XUMHUYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETallJIaMH, TajoreHOBOJAOPOJaMH, TOPEHHUE),
npuMeHeHue. Bogopoaubie cBsi3u Mexay MoJIeKyJlaMH ciupToB. JlelicTBUe MeTaHoJa U STaHOJa
Ha OpPTraHu3M YeJIOBEKa.

MHoroaromMHbie CHUPTHL. ODTUICHTIUKOIb M TJIHIEPUH: CTpoeHue, (u3nyecKue u
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJJIaMH, KAUECTBEHHAsl peaKus Ha
MHOTOaToOMHbIe cnupThl). JleiicTBue Ha opranu3sm uyenoBeka. [IpuMeHeHue ThulepuHa U
STUJICHTJIUKOJISL.

®eHoI: CTpOeHUE MOJIEKYNbl, (U3UYECKHe MU XHUMUYeckue cBoiicTBa. TokcHyHOCTH
denona. [Ipumenenne genona.

Anpaeruapl ¥ KeTOHbl. DopManbAeruj, ameTajabJeTui: CTpoeHue, (u3NYecKue Hu
XUMHYECKHE CBOWCTBA (peaklMH OKHUCICHUS U BOCCTAHOBJICHHS, KAY€CTBEHHBIC PEaKIIUH),
MOJTyuYeHUE U IPUMEHEHHE.

AueToH: cTpoeHHe, (U3NYECKHME W XHUMHUYECKHE CBOMCTBa (peakuMM OKHCIEHUS HU
BOCCTAHOBJIEHMSI ), IOJyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE Ipe/iebHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAsA U YKCYCHAasl KMCJIOTHI:
CTpoeHHE, PU3NUYECKHE U XUMUYECKHE CBOWCTBA (CBOMCTBA, O0IIME /IS KJlacca KUCIIOT, peaKLIus
TepuUKaNMK), TOoNydyeHHe u nupuMeHeHne. CTeapuHOBas W OJEHHOBAas KHCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJMM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE JICVCTBHUE.

CrnoxHble 3¢upbl KaK MPOU3BOAHbIE KapOOHOBBIX KHCIOT. ['MIponn3 ClnoXHbIX 3(UpoB.
Kupsl. I'maponns xxupos. I[Ipumenenne xupos. bruonorndeckas poiib KHUpPOB.

VYrieBoabl: cocTaB, KIacCU(PUKAILUSA YIIeBOI0B (MOHO-, M- U Moiucaxapusl). ['moko3a
— MPOCTENIINI MOHOCaxXapHa: OCOOEHHOCTH CTPOEHHUS MOJIEKYINbI, (PU3NUEeCKUe U XMMHUUYECKUE
cBoiicTBa (B3ammogeiictBue c¢ rugpokcugom Meau (II), okucieHne amMmMHauHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBieHHE, OpOXKEHHE TJIOKO3bI), HAXOXKICHHE B TPHUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykro3a Kak U30Mep IIIIOKO3bI.

Caxapo3za — IpencTaBUTENb AMCAXApPHUIOB, THIPOJIM3, HAXO0XKAECHHWE B IPUPOJE U
IIPUMEHEHHE.

Kpaxman u nemnono3a Kak NpupoaHbsle noauMepsl. CTpoeHne Kpaxmaya U LEUII0JIO3bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIn3, KaYeCTBEHHAs Peakius C HOJAO0M).
DKcnepumenmanvhovle MemoObl U3YYEHUA 6EULECHI8 U UX NPECPAUEHUTL:

- [TpoBenenue, HaOMOIEHNE U ONMCAHUE AEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIHPTOB,
Ka4eCTBEHHBIE PEAKIMU OIHOATOMHBIX CHHUPTOB (OKHCIeHHe 3TaHoia okcuaoMm wmeau(Il)),
MHOTOATOMHBIX CIUPTOB (B3auMOJeMCTBUE TauliepuHa ¢ ruapokcunom meau(ll)), ampaernmon
(oxkucneHne amMMHauyHbIM pacTBOopoM okcuga cepedpa(l) u  rumpokcumom  memu(1l),
B3aMMOJICCTBUE KpaxMayia ¢ HOJI0M), TPOBEACHUE MPAKTHYECKOIi padoThI: CBOWCTBA pacTBOpa
YKCYCHOM KHCIIOTHI.

Pacuémmnpwie 3a0auu:
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- Bbluncnenuss mo ypaBHEHHIO XMMHUYECKOH peakuuu (Mmacchl, 00bEMa, KOJIHMYECTBA
HCXOJIHOTO BEIECTBA WM MPOAYKTa PEAKLMU IO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WM IPOJYKTOB PEAKLIUN).

4. A3oTcoaepkalye OpraHnyecKue coeMHeHus!

AMuHBI. MeTHIIaMUH U aHWIMH: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMHUYECKHE CBOICTBA
(ropeHue, B3auUMOJICHCTBUE C BOJOW U KUCIOTaMHU).

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coeauHeHus. dPusznyeckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha mpuMepe TIuIMHA). buomormveckoe 3HaYeHHE
aMHHOKuUCIOT. [lentuapl.

benku kak npuponHble BBICOKOMOJIEKYIISIpHbIE coeluHeHus. llepBuuHas, BTopuyHas U
TpPEeTUYHas CTPyKTypa OenkoB. XHMMHUYECKME CBOHCTBAa O€NKOB: THUAPONU3, JEHATypalus,
Ka4yeCTBEHHbIE pEaKIMU Ha OEJIKH.

IKcnepumenmanbHbvle MEMOObl U3YUEHUSA 6EU4ECNE U UX NPECPAULEHUIL:

- HaOnronenne u omnucaHue JEMOHCTPALlMOHHBIX OINBITOB: JieHATypalus OEiIKOB INpHU
HarpeBaHUU, LIBETHbIEC PEaKLIUU OCJIKOB.

5. BbIcOKOMOJIEKYJISIPHBIE COeTHHEHUSs

OCHOBHBIE TIOHSTHS XUMHH BBICOKOMOJICKYIJISIPHBIX COEJIMHEHHI: MOHOMEp, TOJHMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALNU, CPEIHss MOJIeKylsipHas macca. OCHOBHbBIE
METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSMHEHH — IMOJIMMEPU3AIUS M TOJTMKOHICHCAITHSI.

[Tmactmacchl  (MOMMATHIICH,  TMOJUMPONWJICH,  IOJUBUHWIXJIOPUA,  TOJIHCTHUPOII).
HarypanbHblil U cuHTeTHYeCKHE Kaydyku (OyTaJueHOBBIH, XJIOPOMPEHOBBIM U HW30MPEHOBBIH).
BonokHa: HarypajibHble (XJIONOK, IIEPCTh, INENK), HMCKYCCTBEHHBIE (aleTaTHOE BOJIOKHO,
BHCK03a), CHHTETHYECKHUE (KaIllPOH M JIABCaH).

IKcnepumenmanvHvle MemoObl U3YUEHUA 6EULECINE U UX NPECPAULEHULIL:
- O3HakomiieHHe C OOpa3laMu IMPHUPOJIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIIacTMacc,
Kay4JyKOB.
Mestcnpeomemnule ceasu:
- Peanu3zanus MexnpeaMETHBIX CBA3eH NpU M3ydeHUH opraHudeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX IMOHATHUH, Tak M
HOHATHH, SBISAIOIINXCS CUCTEMHBIMU /IS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIHKIIA.
- OOme ecTeCTBEHHO-HAyUHbIE TOHATHS: SBJICHHE, HAy4YHBIM (DaKkT, THUIOTE3a, 3aKOH,
TEOpHsl, aHaJlW3, CHUHTE3, KJIacCu(UKalMsi, MEpUOJUYHOCTb, HAOIIOJEHUE, W3MEpPEHHUE,
HKCIEPUMEHT, MOJICTTMPOBAHUE.
- Owusuka: Marepusi, SHEprHs, Macca, aToM, DSJEKTPOH, MOJIEKYJa, IHEPTeTHUECKUi
YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSTHHE BELeCcTBa, (U3NUYECKUE BETMYUHBI U
€IMHUIIBI UX U3MEPEHUS.
- buonorus: knerka, opranusM, 6uochepa, oOMeH BelleCcTB B OpraHusMme, (pOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIeBOIbl, )KUPbI, (DEPMEHTHI).
- ['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIe, TOTLUIUBO, PECYPCHI.
- TexHONOTMs: TNHIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBHOTO IHUTAHMS, MOOIIUE
CpeICTBa, JIEKAPCTBEHHbIE M KOCMETHUYECKHE IpernapaThl, MaTepHaibl W3 HCKYCCTBEHHBIX W
CHHTETHYECKUX BOJIOKOH.

11 kaace
1. Teopernueckue 0CHOBbI XUMHHU

XuMHUecKud areMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHas 000J0YKa.
DHepreTHyeckue YpOBHH, IMOTyPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
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pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DJeKTpoHHas KOH(UTYpaLKsi aTOMOB.

Ilepnonnueckuii 3axkoH u Ilepuonuueckass cucrema XuMuyeckux odiaemeHToB JI.U.
MengeneeBa. CBsA3p nepuoanyeckoro 3akoHa M [lepuoguueckoil CUCTEMBI XMMHMUYECKHUX
snemeHToB .M. MeHnaeneeBa ¢ COBPEMEHHOW TE€OpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOMKHBIX BEIIECTB
10 TPYIIaM U IepruoaaM. 3HauyeHUEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

Crtpoenue BemiecTBa. XHUMHUYecKas CBS3b. BuIbl XUMHUECKOW CBs3W (KOBaJeHTHAs
HENoJIsipHasl W TMOJspHas, MOHHAs, MeTajindeckas). MexaHu3Mbl 0O0pa3oBaHUs KOBAJIEHTHOM
XUMHUYECKON CBsi3M (OOMEHHBIA M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DneKTpoOTpULATENIbHOCTh. CTENEHb OKUCIIEHUS. IOHBI: KATHOHBI U aHUOHBI.

BemiecTBa MOJEKYJISIPHOTrO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. THUIBl KPUCTALUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMICTBA BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue 0 aAucnepcHbIX cucTemax. VICTMHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBas
JI0JISI BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coenuHeHud. HomeHknaTypa HeOpraHHYeCcKHX
BelleCcTB. [eHeTnueckas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAIISKAUIMX K pPa3IMYHBIM
KJIacCaM.

Xumunyeckas peakuus. Kiaccupukanus XMMHUYECKHMX peakUMi B HEOPraHUYECKOH U
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChI BELLECTB, 3aKOH COXPAHEHUs U IIPEBPALLCHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, e€ 3aBUCHMOCTb OT pa3iuuHbIX (hakTopoB. OOpaTuMble peakiHH.
Xumnueckoe paBHoBecHe. (DakTOpbl, BIMSAIOLIME HA COCTOSHHUE XMMHYECKOTO PABHOBECHS.
[Tpunnun Jle [latense.

OnektponauTnueckas auccouuanusi. CuiabHble U ciadble AMeKTposnuThl. Cpena BOIHBIX
pacTBOPOB BEIECTB: KHUCHas, HEWTpaibHas, wieno4dHas. [loHATHE O BOAOPOJHOM IOKa3arele
(pH) pactBopa. Peakuuu wnoHHoro oOmeHa. ['MIponan3 HEOPraHMYeCKUX U OPraHu4ecKux
BEIECTB.

OKuCIUTENIBHO-BOCCTAHOBUTENbHBIE peakiuu. [loHATHE 00 31eKTposH3e pacIulaBOB U
pacTtBOpoB couieil. [IpuMenenne anexkTponusa.

IKcnepumenmanvHbvie MemoObl U3YUEHUA 6EULeCE U UX NPECPAULEHUTL:

- Hemonctpamms Ttabnuiy «[lepuonuueckas cucrema XuMmMudeckux saemeHtoB J[.U.
MeneneeBay, HM3ydeHHE MoOJENeH KPUCTALIMUECKUX PpEHIETOK, HaOJIroJeHWe W ONHCaHue
JIEMOHCTPAllMOHHBIX M JTAOOpaTOPHBIX ONBITOB (pa3jlokKeHue TMepoKcHIa BOAOPOAa B
IPUCYTCTBUM KaTaJM3aTopa, OINPEACIEHUE Cpelbl pPACTBOPOB BELIECTB C  IOMOILBIO
YHHUBEPCAJIBHOTO MHJIMKATOPa, PEaKIIMi HOHHOT'O OOMEHa);

— IIpoBenenue mpakTHyeckoil padoThl «BiusHue pa3auyHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLINM.

Pacuémmnuwie 3a0auu:

- Pacu€rbl 1Mo ypaBHEHHMSIM XUMHYECKHX pEaklMid, B TOM YHUCIE TEPMOXHUMHUYECKHE
pacuéTsl, pacYETHI C UCIOIb30BAHUEM IOHATHUS «MACCOBAas 1011 BEILIECTBAY.

2. Heoprannveckas xumusi

Hemerannel. Ilonoxenne HemerauioB B llepuoanueckoil cucTeMe XHMHYECKUX
anemenToB J[.MI. MenneneeBa M OCOOCHHOCTH CTpPOCHHS aTOMOB. DH3WYECKHE CBOWCTBA
HEMETAJUIOB. AJUIOTPOTHS HEMETAUIOB (Ha IpUMEpPE KUCIopoaa, cepsl, hochopa u yriiepona).
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XUMHUYECKUE CBOMCTBAa BaKHEHIIMX HEMETaIOB (TAJOreHOB, Cephl, a3ota, (ocdopa,
yraepoaa U KPEMHHUS) U UX COENMHEHUH (OKCHIOB, KUCIOPOACOAEPKAIIMNX KUCIIOT, BOAOPOJHBIX
COCTMHECHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramibl. Ilonoxenne metaioB B Ilepuonnueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
.. Menneneea. OcCOOEHHOCTH CTPOCHHSI SJECKTPOHHBIX 000JIOYEK aTOMOB MeTa/uioB. OO01ue
¢duszndeckue cBoricTBa MeTauioB. CIUTaBbI METALIOB. DIJIEKTPOXUMUYECKUU PSJT HAMPSOKCHUM
METaJIOB.

XWMHYECKHUE CBOWCTBA BAKHEHIIMX METAUIOB (HATPHH, KA, KaJabIUHd, MarHWi,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHECHUM.

OO6ume crocoObl monmyyeHust MetamioB. Metamutyprusi. Kopposust MetanioB. CriocoObl
3alUTHI OT Koppo3ur. [IpuMeHenrne MeTamioB B ObITY U TEXHHKE.

IKcnepumenmanbHbvle MEMOObl U3YUEHUSA 6EU4ECNE U UX NPECPAULEHUTL:
— N3yuenne kosuiekuuu «MeTauibl M CILIaBbl», 00pa3IlioB HEMETAJUIOB, MPaKTHYeCKasi
padora «pellleHue 3KCIEepUMEHTAIbHBIX 3aJa4 1o TeMe «Meramibl», NpaKkTu4eckasi padora
«pelIeHUE SKCIEepUMEHTAIbHbIX 3ahau o Teme «Hemeramnbl», HaONIOAEHME M OINUCAHUE
JEMOHCTPAIIMOHHBIX M J1a00paTOPHBIX OIBITOB (B3aMMOJAEWCTBUE TUIPOKCHUIA AIOMUHUSA C
pacTBOpaMH KUCIJIOT U LIeJI0Uel, KaYeCTBEHHbIE PEaKIIMU Ha KATUOHBI METAJJIOB).
Pacuémmnuwie 3a0auu:
— Pacuérbl Maccel BemiecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Ui 00bEMY OJHOTO M3 YYAacTBYIOIIMX B pPEaKLMU BEIIECTB, pacuéThl Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB pPEaKIIMH, ECIIU OJHO U3 BEIIECTB UMEET MPUMECH.

3. XuMmus 4 ’Ku3Hb

Ponp xumum B oOecreyeHHMM OKOJIOTMYECKON, JHEPreTHYeCKOM U  MHILNEBOM
0€30MacHOCTH, PAa3BUTHUM MeAULMHBL. [loHSATHE O HayyHBIX METO/ax IIO3HAHUS BEILECTB U
XUMHYECKHUX PEaKIUM.

[IpencraBnenuss 00 0OMKMX HAYYHBIX MPUHIMIAX POMBIIUIEHHOTO TMOJIYYEHUS
BOKHENIIMX BEILIECTB.

YenoBek B MHMpE BEUIECTB M MaTEpUAJIOB: Ba)KHEUIINE CTPOMUTEIbHBIE MaTEPHUAIIBbI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPAacKd, CTEKJIO, KE€paMHuKa, MaTepuaibl JJIs AJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIC yI0OpEHUS.

XUMHS U 3I0pOBBE YEJOBEKA: MpaBUJIa MCIOJb30BaHUS JICKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacCHOr0 MCIOIb30BaHMsI IpenapaToB OBITOBOM XUMHUHU B IOBCEITHEBHOM JKU3HHU.
Mescnpeomemnbwie céazu:

Peanu3zanus MeXnpeIMEeTHBIX CBSI3€H NMPU M3YYEHUU OOIEeH U HEOpraHMYeCKONH XUMHUH B
11 kyacce ocymiecTBisieTCsl Yepe3 MCMOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYUYHBIX MOHSTHM,
TaK W MOHATHUM, SBISIFOUIMXCS CUCTEMHBIMH JIJIsl OT/IETBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO
LUKJIA.

— OO0mue ecTecTBEHHO-HAy4YHbIE MOHSATHS: HAy4yHbIA (DakT, rumoresa, 3aKOH, TEOpPHUS,
aHaJINW3,  CHHTE3,  KiIacCUpHKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCHEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHNUE.

— ®u3nka: martepusi, SHEprusi, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, M30TOTI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKUI ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI X U3MEPEHHsI, CKOPOCTb.

- buonorus: knerka, opraHu3M, B3KOCUCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.
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- ['eorpacdusi: MuHepasbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIUBO, PECYPCHI.

- TexHomorus: XUMHUYCCKas MPOMBIINIJICHHOCTD, MCTAJLTYpTH-, IpOU3BOJACTBO
CTPOUTCIIbHBIX MaTcepuraioB, CEIIbCKOXO03ICTBEHHOE MMpONU3BOACTBO, nuiicBas
IMPOMBIIIJICHHOCTD, (I)apMaI_IeBTI/I‘ICCKaﬂ IMPOMBIIIJICHHOCTh, IIPOU3BOACTBO KOCMETHYECKHUX

nmpemnaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTCpHaIOB, 3JICKTPOHHAA IIPOMBIINIICHHOCTD,

HAHOTCXHOJOI'H.
TeMaTnyeckoe NJIAHMPOBAHUE
10 kaace
B ToMm uncie Ha: BocnurareasHbI KOMIIOHSHT
Ne HanmenoBanme KommaectBo
MIPAKTHICCKUE | KOHTPOJIBHBIC TP U3yYCHUH TEMBI

n/m pa3znemnoB qacoB

paboThI paboThI

1 | Teopernueckue OCHOBHI 3 AHanm3 (HaKTHIECKOTro

OpTaHUYECKOM XIMHU MaTtepuaia O PO U BIUSHUH
HaYYHBIX JOCTIDKEHUH A.M.
BbyrnepoBa Ha cTaHOBIIEHUE
HAyKH
2 | YraeBomopomabl 13 1 1 JlBolicTBeHHasl poJib ME€TaHa B
Ouocepe: NCTOUHUK yriiepoa
JJISI MECTAHOKHUCIIAOIINX
OaxTepuil U 3arpsI3HUTENb-
Pa3pyIIuTesib 030HOBOTO CIIOS
3eMiu. DKOJOTHYECKUE
MPOOIIEMEI B CBSI3H C
HCIIOJIb30BaAHUEM
TaJIOTEHITPOHU3BOTHBIX
(¢peoHoB).

3 | Kucnoponconepxarrie 13 1 1 Bimsane sranona Ha
OpraHUYecKHe TTOJIPOCTKOBEII OpTaHU3M
COCIUHCHUS JIeMOHCTpaIMOHHBIH OTIBIT

«/leficTBre 3TaHONIA Ha OEIOK)
OpranndecKue KUCIOTHI —
KOHCGpBaHTLI IIUIICBbBIX
MIPOJYKTOB.

4 | Asorconepxarine 3 benok — cTpouTesbHbIN
OpI‘aHI/I‘IeCKI/Ie KOMIIOHCHT OpFaHI/I3Ma
COCIUHEHUS YyeJI0BeKa

5 | BeICOKOMONEKYISIpHEIC 2 [Ipemapatsr OBITOBOM XMMHUH B
COCIUHEHUS HaIlleM JIoMe

Hroro: 34 2 2
11 kaace

No HaumenoBanue KonuuectBo B ToM uncre Ha: BocnurarenbHbIi KOMIIOHEHT

/1 paszenos 4acoB NPaKTUYECKUE | KOHTPOJbHBIC TPU U3YyYCHUU TEMbI

paboTsI paboThI

1 Teoperuueckue 13 1 1 O6cyxaeHne posiu U BIHSTHASA

OCHOBBI XUMHWH

Hay4HbBIX JOCTHKEHUU
JI.1.Menneneera B
CTaHOBJICHUH XVMUH KaK
HayKH
NnauBuayanbHOE TOJIKOBaHUE
ctpok B. bprocosa u3
cTuxoTBopeHus «Mup
3JIeKTpoHa»: «...Tam Bce, 4yTo
3/1ech, B 00beMe cxxkatoM, Ho
TaKXe TO, YETro 37IeCh HeT».
EcTb 511 B COBpEMEHHOM
o0IecTBe CTpeMIIEHUE K
TapMOHUH, €CTh JIF OHO B
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Hanmenosanue
paszesnos

KomanuectBo
JacoB

B tom uncne Ha:

MIPAKTHYECKHE | KOHTPOJIbHBIC
paboThl paboTsl

BocnuraTeabHbI KOMIOHEHT
MPU U3yYEHUH TEMBI

Tebe?

Heopranuueckas
XUMUS

17

2 1

OKHCITUTENBHO-
BOCCTAaHOBUTEIFHBIC PEAKITHH
KaK UCTOYHUKH TIOSBICHHUS
TOKCHYHBIX BEIIECTB B
MIPUPOIHOH cpene. Pemenne
3a/1a49 ¢ SKOJIOTUICCKIM
COJIepIKAHUEM

XUMUSA U )KU3Hb

O0cyxeHre BOIIPOCOB
9KOJIOTHH, OXPAHBI IPUPOIBL U
oKpyxatomieit cpenpl. Pabora

B Mapax M rpyImax.

HToro:

34
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