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yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

(nns oOyuaronuxest 10 — 11 kmaccon)

I'. BOJIOTJIA, 2023

MNOSCHUTEJIBHAS 3AITMCKA

[IporpaMMa 1o XMMHM Ha YPOBHE CpeaHEero oOmiero ooOpa3oBaHusl pa3paboTaHa Ha
ocHoBe ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHU K pe3yibTaTaM  OCBOCHHS  deaepaqbHOH  00pa3oBaTelbHON
nporpaMmel cpeaHero obmiero oopazosanust (POII COO), mpencraBneHHBIX B DepepanbHOM



rocyaapcTBeHHOM oOpaszoBatenbHOM crapaapre COO, c¢ yuérom Konnenuuu mnpenojaBaHHs
ydaeOHOro mnpeamera «XuUMHsS» B 00pa30BaTENbHBIX OpraHu3aiusax Poccuiickont Denepanmw,
pean3yIoUIMX OCHOBHBIE 00pa30BaTENbHbIE IPOrPaMMbl, U OCHOBHBIX I0JI0KeHUHN «CTpaTerun
pasBuTusl Bocniutanus B Poccuiickoit ®denepanun Ha niepuon g0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3paboTke MNpOorpaMMbl MO XUMHH, K OIpEAeTIeHHI0 oOIIei
CTpaTeruy 0OydeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOTO mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBWJIM KOHLENTYalbHbIEC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNiei, COJEpXKaHMs, pE3yJIbTaTOB OOy4YeHHUS U
TpeOOBaHUIl K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHME, TIOJIy4aeMO€ BBITYCKHHKaMU  00I1e00pa3oBaTenbHOM
OpraHu3aly, SBISIETCS HEOThbeMJIEMOM uacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpINAIOIIMM 3TAallOM PEANM3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJOCTHOM cHucTeMe XHMHUYECKOro o0pa3oBaHHA. OTU IEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe SKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpOIHOH cpene. Peannsyercs XxuMuueckoe o0pa3oBaHue 00y4yaroUMxcs Ha YPOBHE CPETHETO
o0miero oO6pazoBaHusl CpeACTBAMH y4ueOHOro mpenMera «XUMHS», COIACpKaHUE U MOCTPOSHHUE
KOTOPOTO ONpEZENCHbl B MpOrpaMMe O XHMHH C Y4€TOM CHenu(pUKH HAyKd XHMHH, &
3HA4YEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KU3HU O0IIECTBA, a TAaKXkKe C y4ETOM OOIIMX
HeNieil ¥ IPUHIUIIOB, XapaKTEPU3YIOLINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIero
obpazoBanus B Poccuiickoii @enepamuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UIPaeT 0COOYIO pPOJib B COBPEMEHHOMN
UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MaTepuaibHON KyabTypbhl. OHa BHOCHT CBOHM BKJIal B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOT'O MBIIIJIEHUS, B CO3aHHUE LIEJIOCTHOIO MPEICTaBICHUS
00 OKpYy’KarollleM MHUpPEe KaK O €IUHCTBE MPUPOIBI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHHUS BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEro MUPA, OCO3ZHAHMS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH O0JIACTIMU MPUMEHEHUSI.

TecHo B3auMOAEWCTBYS C JpPYIMMH €CTECTBEHHBIMH HayKaMH, XHUMHsS —cTajia
HEOTHEMJIEMON YacThI0 MHPOBOUM KYyJIbTYpHI, HEOOXOJUMBIM YCIOBHEM YCIEUTHOTO Tpyda U
JKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJieHa HA PEUIeHUE TNI00ANbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HKOJIOTHYECKON OE€30MacHOCTH U
OXpaHbl 3I0POBBSI.

B coorBercTBUM ¢ O0mMMH LeNIMH M HPUHLUIAMU CpEAHEro oOuiero oobpa3zoBaHUs
conepkanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbIi yPOBEHb U3YUECHHS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0Yy4aromuxcs, HEOOXOIUMYIO UM JUIS
BBIPAa0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKHU3HH COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsromuMHu  TIpeaMeTa  «XHUMHS» SIBISIFOTCS  0a30Bble Kypchl — «OpraHudeckas
xumus» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsl KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0a30BOM HAyKU: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUYCHHEM
3HaHUU U3 oOuiel XUMHMK) U OopraHudeckod XxumMuu. OopMupoBaHUEe JaHHOW CHCTEMBbl 3HAHUI
OpU HM3Y4YEHUHU TMpenMeTa oOecledrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOI000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB U TEOPUI XUMHH.

CrtpykTrypa comepkanus KypcoB — «Opranudeckast xumus» u «O01as 1 HeopraHudeckas
XUMUS» c(hOpMHUpOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOJAX0/1a K U3yYEHHIO
yuyeOHOro MaTepuasnia M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DAa3BUTHEM 3HAHUN Ha
ONpeAeNEHHBIX TEOPETHUYECKUX YpPOBHSAX. Tak, B Kypce OpraHMYecKOM XHMMHUU BeIecTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPHUM CTPOEHUS OPraHMUYECKUX COEAMHEHMH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKHUX M SJEKTPOHHBIX IMPEACTABICHUN O CTPOCHHUH BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0



CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMH. B Kypce OpraHMuecKkol XMMHUU IOIydYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHS TMEPBOHAYAIBHBIC
NPECTaBICHUS O XUMUYECKOH CBSA3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUECKON peaKII1HU.

[Ton HOBBIM YIJIOM 3peHHs B IpenMeTe «XuMus» 0a30BOT0 ypOBHS pPaccMaTpUBAETCS
W3YYEHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs TEOPETUYECKHM MaTepual u
(aKTOJIOTHUECKUE CBEJCHUS O BELIECTBAX M XMMUYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mias 1 HeopraHuyecKass XUuMUs» 00YyYaroIMMCSl MPEJOCTaBISAETCSI BOSMOXKHOCTh OCO3HATh
3HaYCHHUE NEPUOJUYECKOr0 3aKOHA C OOMIETEOPETUYECKUX M METOAOJIOTMYECKHX IO3UIUH,
IyOKe MOHSATh HCTOpUYECKOoe H3MEeHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIECTBAX, UX COCTaBEe, CTPOCHHUH, CBONCTBAX U
IIPUMEHEHHUH, a TAK)KE 0 XUMUUYECKUX PEAKIUAX, UX CYLIIHOCTU U 3aKOHOMEPHOCTAX IPOTEKAHUS
jononHsAercs B Kypcax 10 wm 11 kiaccoB naieMeHTaMu COJAEpKAHMS, HMMEIOUUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBS3M XHMHUHU C JIPYTUMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABATEIbHOU U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAXKCHHS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOILECTBEHHO M JINYHOCTHO 3HAUMMBIX MpoOIemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIUIO U MPUMEHATH € sl MOMOJIHEHUS 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1ienom copepxaHue
yueOHOoro npeamMera «XUMHUS» TaHHOTO YPOBHS M3yYeHUS OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
00y4aromuXxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHUS (PUIOCO(PCKUX HMIeH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPTraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOIHBIX SBJICHUM MyTEM 3KCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUMI MEXIy HOBBIMU (PAKTaMU U TEOPETUYECKUMHU MPEANOCHLIIKAMH,
OCO3HAaHHE pPOJIM XMMHUHU B PELICHUH IKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
HHEPreETUUECKUX PECYPCOB, ChIPhs, CO3AAHMSI HOBBIX TEXHOJIOTHHA U MaTepHAJIOB.

B mnnane pemeHus 3agad BOCIMTAHUSA, Pa3BUTHS U COLMAIM3ALUU  O00yYaromuXxcs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUI0 COIAEPKAHUS M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMHUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX JIEHCTBUHN, MMEIOIINX
6a30Boe 3HaUEHHE JUISl pa3IMYHBIX BHJIOB JEATEILHOCTHU: PELICHUs TPobieM, OMCKa, aHalIu3a 1
00paboTkn HHPOpMaMK, HEOOXOOUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
HCCJIEI0BATEIBCKOMN IE€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MIO3HAHUU XUMUU.

B npaktuke npenosaBaHusi XMMUN Kak Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMsl, TaK U
Ha ypOBHE cpelHero oomero oOpa3oBaHUs, NpU  ONPEACICHUH  COJAEp)KaTeNbHOU
XapaKTepUCTUKU IeJiell M3y4deHHsl MpeAMEeTa HampaBiIeHHUEM I[E€PBOCTENEHHON 3HAYUMOCTU
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUYECKOM Hayku Kak o0jacTu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW NEeATENIbHOCTH YelloOBeKa W KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOH KyibTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeIeNIEHUIO 1eJIel N3YUYEeHHUS MIpeIMEeTa SBJISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHMs TJIAaBHBIMM LIEJIIMH M3y4YEHMs IpenMera «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ABIAIOTCS:

GbopMHUpPOBAaHHE CHCTEMBbl XMMUYECKHX 3HAHUN KaK BaXKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HaY4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JeKaT KJIIOYEBbIe MOHATHS, (yHIaMEHTaJbHbIE
3aKOHBI M TEOpPUM XHMHMH, OCBOCHHE $S3bIKa HAyKH, YCBOCHHE M TIOHUMAaHHE CYIIHOCTH
JOCTYIIHBIX 00OOIIEHHI MHUPOBO33PEHYECKOIO XapakTepa, O3HAKOMJIEHHE C MCTOpHEeH uX
pa3BUTHUS U CTAHOBJICHMUS,

dopMHpoBaHHE M pa3BUTHE MPEJICTABICHUI O HAYYHBIX METOJAX II03HAHMUSA BEIIECTB U
XUMHUYECKHX peakluid, HEOOXOAUMBIX AJisi MPUOOPETeHUsS YMEHUN OpPHUEHTHUPOBATHCS B MHpE
BEUIECTB M XUMHYECKHMX SIBJICHUH, HMEIOIIUX MECTO B NPHUPOJAE, B MPAKTHUUECKOM U
MMOBCEAHEBHOM XKU3HU,



pa3BUTHE YMEHUW U CIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOMIOJCHHEM M OOBSICHEHUEM
XUMHUYECKOTO IKCTIEPUMEHTA, COOJII0ICHUEM TIPABHIT 0€30ITaCHOTO 0OpaIlleHUs C BEIECTBAMH.

Hapsany ¢ aTum, conepxarenbHas XapaKTepUCTHKA IeNeil U 3a/1a4 M3y4eHUs MpeaIMeTa B
porpaMMe 1Mo XMMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU
B cHCTeMe cpemaHero obOmiero ooOpaszoBanusi. CeromHs B MPENOJAaBAaHUU XUMHUHU B OOJbIIEH
CTCTIEHU OTHAETCS NPEANOYTEHUE MPAKTHYECKOW KOMIIOHEHTE COJIEpXKaHHUsS OOy4YCHHS,
OpUEHTUPOBAHHOW Ha TOJATOTOBKY BBITYCKHHKA OOIIEOOpa3oBaTeNbHOW OpraHu3alluy,
BJIAJICIONIET0 He HAOOpOM 3HaAHWA, a (YHKIMOHAJIBHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEAbHOW JKU3HU JUISI PEIICHUS
NPaKTUYCCKHUX 3a/1a4.

B cBa3u ¢ 3TUM mpu u3ydeHHH TMpeaMera «XHMHS» JOMHUHUPYIOIIEE 3HAYCHHE
nproOpETalOT TAKKUE SN U 33]1a9H, KaK:

ajgantanus OoOy4JarommMXcs K  YCIOBUSM  JUHAMUYHO  Pa3BHUBAIOIIETOCS  MHPA,
(dbopMHpOBaHHWE HHTEIUICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPUHATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HCHHBIX CHTYAaIlUsAX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMCHECHUEM;

dopMupoBaHHe Yy OOy4YalOIIMXCSl KIIOUEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHLIUN),
UMCIOIINX YHUBEPCAIbHOE 3HAYCHUE JUISI PA3JINYHBIX BUJIOB JIESATCILHOCTH: PEHICHHUS TPOOIIeM,
MOWCKa, aHaM3a W 00paboTKH WHQPOPMAIMH, HEOOXOAMUMBIX JUISI TPHUOOPETEHHS OIbITa
NESITeIbHOCTH, KOTOpasi 3aHUMAEeT BaKHOE MECTO B TO3HAHWUU XMMHH, a TAKXKE Ui OLEHKHU C
MO3UIUI IKOJIOTUICCKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIICCTB M XUMUYECKUX MPOIIECCOB
Ha OpraHMW3M YeJIOBEKa U MPUPOIHYIO CPELy;

pPa3BHUTHE MMO3HABATEIHHBIX WHTEPECOB, MHTEILICKTYAbHBIX U TBOPYECKHX CIIOCOOHOCTEH
00y4aroImuxcsi: CHOCOOHOCTH CaMOCTOSITEJIbHO TMPHOOpPETaTh HOBBIC 3HAHUS [0 XUMHU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIC WH(OPMAIIMOHHBIS
TEXHOJIOTUH JIJIs [IOMCKA M aHAJIN3a YUeOHOHM M HayYHO-TIOMYJIIPHON MHPOPMAIIUH XUMUYECKOTO
COJICPKAHUS;

dbopMUpOBaHUE U pPa3BUTHE y 00YUAIONINXCS aCCOIMATHBHOTO M JIOTHYECKOTO MBIIIJICHHS,
HaOJIOIaTEIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOyYarommxcs YOSKIEHHOCTH B TYMaHUCTHYECKOH HAIPABJICHHOCTH
XUMHUHM, €€ BaXHOW pONM B  pEIIEHHH TJI00aNbHBIX  MPOOJNEM  palOHAIBLHOTO
MIPUPOJIOTIONL30BAHUS, TIOMOJIHEHUS JHEPreTHYCCKUX PECYPCOB M COXPaHEHUS MPHPOJTHOTO
paBHOBECHSI, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOTO OTHOILIEHUS K TMPUPOJE U CBOEMY
3JIOPOBBIO, & TAaK)KE TMPHOOPETEHUS OIBITA MCIIOB30BAHMSI TOTYICHHBIX 3HAHWHA JUUIS TIPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYaIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B ydeOHOM 1utane cpemHero o0Imero oopa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MpeaMeTHON o0macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OOmee 4nciio 4acoB, OTBENEHHBIX ISl M3YYEHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
o0miero o6pa3oBanus 1Mo yueOHOMY miany coctasiser 136 yacoB: B 10 kmacce — 68 yaca (2 gaca
B Hepnento,l Jac mu3 yactu (popMupyeMor ydacTHHKaMU OOpa30BaTENIbHBIX OTHOIIEHHUH), B 11
kmacce — 68 waca (2 wac B Hememo, | wac u3 yactTu (opmupyemMol y4aCTHUKAMU
00pa30BaTeNbHbIX OTHOIIEHUH ).

COJAEP/KAHUE OBYYEHUA
10 KUIIACC

OPI'AHUYECKAS XUMUSA
TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH



[Ipenmer opraHMyeckol XWMHUHU: €€ BO3HHKHOBEHHME, pAa3BUTUE U  3HAUYCHUE
B ITOJIy4YEHUHU HOBBIX BELIECTB U MaTepHaIOB. Teopus CTPOCHUS OPTaHUYECKUX COCIMHEHHM A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIICCTB.
I'omonorus, nzomepus. XuMUYECKass CBsI3b B OPraHUYECKUX COEAMHEHHUSX — OJMHAPHBIE U
KpaTHBIE CBSI3H.

[IpencraBienue o Ki1accuPpUKAUN OPraHUYECKUX BellecTB. HoMeHknatypa opraHuueckux
COCIMHEHUIN (cuUcTeMaThyeckas) M TPUBHAJIbHbIE Ha3BaHMUS BaKHEHIIMX IpeACTaBUTENEH
KJIACCOB OPTraHUYECKUX BELIECTB.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUs BEIIECTB U MX NPEBPAIECHUN: 03HAKOMIIEHHE C
oOpa3laMu OpraHUYecKUX BELIECTB M MaTepuajaMH Ha WX OCHOBE, MOJEIUPOBAHUE MOJEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHuM (IJIaBjieHHUe, OOYIIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOEHHUE, T'OMOJIOTMYECKMH psaA. MeTaH M 3TaH — MOpocTerIne
IPEJICTABUTENIN aJKaHOB: (U3NYECKME U XMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, TOTyYSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUN psiA. DTUIIEH U IPONWIEH — IpocTeiliune
MPEJICTABUTENIN AJIKCHOB: (M3MYECKHME U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATalluy, OKUCIICHUS U MOJIMMEPU3aLNN ), TOYYEHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIlINEe XMMHYECKUE
cBoiicTBa (peakuus noaumepusanuu). IloaydeHre cuHTeTHYeCKOro Kayuyka U pe3uHsbl.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psia. AneruneH —
IPOCTEHIINN NPECTABUTEND AJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu THIPUPOBAHUS, TAJIOT€HUPOBAHMSI, THAPATALIMY, TOPEHHUS ), IOTyYEHUE U IIPUMEHEHHE.

Apensl. beH3on: cocra, cTpocHHE, (QH3UYECKHE W XWMHUYCCKHE CBOMCTBA (pEaKIuu
TaJIOTEHUPOBAHUS W HUTPOBAHHS), MOJNy4YeHHUE WM MpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOkcHUHOCTh  apeHOB.  ['eHeTmyeckas  CBsSI3b  MEXKIYy  YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKM YIIIeBOOpOJoB. IIpupoanblil ra3 U monyTHble He(TAHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTamUTHYeCcKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MTPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib 1 MPOIyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJILHBIE METO/IbI M3YYEHHS BEIIECTB M MX NPEBPAICHUN: O3HAKOMIICHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHsl, koyuiekuun «HedTe» n «Yromap», MoaenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJIOT€HONPOU3BO/IHBIX, IPOBEJCHHE IPAKTUYECKONH pPabOThI:
MIOJIy4EHHUE 3TUJICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3a1a4u.

Bbruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Maccbl, 00ObEMa, KOIUYECTBa
MCXOJIHOTO BEIECTBa HJIM MPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHON: CTpOeHHue, (U3HUecKue U
XUMHYECKHE CBOWCTBA (PEAKLUU C AKTUBHBIMU METAJlJIaMM, TajJOr€HOBOJOPOJAaMH, TOPEHHE),
puMeHeHne. BoiopoHbIie CBA3M MEXKy MOJIEKYJIAMH CIUPTOB. J[efiCTBHE METaHOJIa U ATAaHOJIA
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHbie CHUPTHL. DTUIEHTIUKONb M TIULEPUH: CTPOEHHUE, (U3HUECKHe W
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAs PEaKIUs Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBue Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TaulepuHa U
STUJICHTJIUKOJISL.

®deHoJI: CTPOCHHE MOJICKYJbl, (U3UYECKHEe M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.




Anpnerunsl U kemonvl. DopManbleruia, aneTaIbIETHI: CTPOCHUE, (QHU3MUECKUEe W
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIINH),
NOJy4YEeHUE U TPUMEHEHHE.

OaHOOCHOBHBIE Tpe/eTbHbIe KapOOHOBBIE KUCIOTh. MypaBbHHasi U YKCYCHas KHCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUYECKHE CBOICTBA (CBOMCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIusl
stepudukanmuu), MoiyueHue u mnpuMmeHeHue. CTeapruHOBasg M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIee JIeHCTBUE.

Crnoxnble 3Upbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ MAPOTU3 CIOXKHBIX A(PHUPOB.
Kupsl. 'maponus sxxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBoasl: cocTaB, KiIaccCu(pUKaIys yriaeBoJoB (MOHO-, TU- U noymcaxapusl). [moko3a —
NpOCTEHIINKA MOHOCaXapui: OCOOCHHOCTH CTPOEHUS MOJEKYJbl, (U3NYEeCKHEe U XUMHYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruzapokcuznom wmeau(ll), oxucieHne aMMHMayHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HaxOXJIEHHWE B MPHUPOJE,
npuMeHeHue, onosorunueckas poib. orocunTes. @pykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u memironosa Kak npupojHbie moauMmepsl. CTpoeHUe Kpaxmalia U IeJUTFOJIO3HI.
OuznyuecKkre 1 XMMUYECKHEe CBOWCTBA KpaxMaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).

OKCIepUMEHTAIbHBIE METObl HM3YYEHUS BEIIECTB W MX MPEBPAILICHUH: MpOBEACHUE,
HaOJIOZICHWE W ONHMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIC
pEeaKuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHE 3TaHoda okcuaoMm wmenu(Il)), MHOroaTroMHBIX
cnupToB (B3auMopelcTBue miuuepuHa ¢ ruapokcuaoM Meau(ll)), anbaerunoB (oxucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmenu(Il), B3ammopeicTBUe
KpaxMmajga C HOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPAacTBOpa YKCYCHOM
KHUCTIOTHI.

PacuérHeble 3aaum.

Bbuncnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, o0BbEMa, KOIWYECTBa
MCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIOTH Kak aMpOoTepHbIe OpraHnueckue coequueHus. duzndeckre U XUMUYECKHE
CBOICTBa aMUHOKHUCIOT (Ha MpuMepe IHIKMHA). buonormueckoe 3HaueHHWE AMHUHOKUCIIOT.
ITenTumel.

benkm kak TPUpPOAHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. [lepBu4Has, BTOpHYHAs U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPONH3, ICHATYpalus,
KaueCTBEHHBIC PEaKIINK Ha OCJIKHU.

DKCIepUMEHTAIbHBIE METOJIbl M3YYCHHs BEUISCTB M WX MPEBPALICHUN: HAOMIOACHHUE U
ONKCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OEJIKOB IpH HarpeBaHWH, LBETHBIC
peakiuu 6eIKoB.

BbicOKOMOIEKYISIPHBbIE COETMHEHUS

OcCHOBHbBIE TOHATHS XHMHU BBICOKOMOJIEKYISPHBIX COCIUHEHHI: MOHOMEp, IMOJHMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3alUH, CpPeaHsAs MoJIeKyaspHass macca. OCHOBHBIE
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTUMEPH3AIIHs U MOJIUKOHICHCAIIHS.

OKCIIepUMEHTATbHBIE METOJIbI M3YUCHHs BEIIECTB M WX NPEBPAICHH: 03HAKOMIICHHE C
oOpa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeIMETHBIE CBS3H.

Peanu3zanus MeXIpeIMETHBIX CBSI3eH MpU M3ydyeHUW opraHudeckor xumuu B 10 kimacce
OCYIIECTBIISIETCST Yepe3 HCIOIB30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSTHHA, TaK U
MOHSITHM, SBISIONINXCS CUCTEMHBIMU JJIS1 OTJICBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TOHATHUS: SIBJICHWE, HAYYHBIH (aKkT, TUIMOTE3a, 3aKOH,
TEOpHsl, aHalW3, CHUHTE3, KIacCUPHUKAIMI, MEpPUOJUYHOCTh, HAOIIOACHUE, H3MEpEHHE,
SKCIIEPUMEHT, MOJIETTUPOBAHUE.




dusmKa: MaTepusi, SHEPTHsl, Macca, aTOM, IEKTPOH, MOJIEKYJa, SHEPreTUIECKUN YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BEIECTBA, (PU3MUYECKNE BEITMUUHBI M €AWHHIIBI
UX U3MEPEHUsI.

buonorus: kinerka, opranusMm, Omocdepa, oOMEH BeIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIrIeBOIbI, JKUPBI, (HEPMEHTHI).

['eorpadust: MUHEpAJIBI, TOPHBIE IIOPOJIBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHOOTHs: MUILEBbIe MPOIYKTHI, OCHOBBI PAI[HOHAIILHOTO MUTAHUS, MOIOIIUE CPE/CTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHUE TPEnapaThl, MaTepHajIbl U3 HCKYCCTBEHHBIX U CHHTETHUECKIX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XMMHHU

XuMuueckuil aneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAas 000J]I0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- anmemeHTh. OCOOCHHOCTH
pacripesiesieHUs] IEKTPOHOB MO OpOUTAIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLns aTOMOB.

ITepuognueckuit 3akoH u Ilepuogudeckass cucrema XUMUYECKUX 3ieMeHTOB [l
U. MenneneeBa. CBsi3p NEepUOAUYECKOr0 3akoHa U Ileprognueckod CHUCTEMBI XMMHYECKHX
snemenToB [[. WM. MeHnneneeBa ¢ COBpPEMEHHON TEOpHEN CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU IIPOCTHIX U CIOXKHBIX BELIECTB
110 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemecTBa. XHMHUYECKass CBs3b. Buabl xumudeckod CBsi3U (KOBaJIeHTHAast
HEMoJIsIpHasl U TOJIsIpHAas, WOHHAsA, MeTauMyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
OneKTpoOoTpULATEIbHOCTh. CTeneHb OKUCaeHUs. FIOHBI: KaTHOHBI M AaHUOHBI.

BemiectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTne 0 qucnepcHsIX cucremMax. VICTHHHBIE M KOJJIOMIHBIE pacTBOpbL. MaccoBas A0
BEILECTBA B pacTBOPE.

Knaccudpukanus HeopraHmdyeckux coenuHeHuil. HomeHkmatypa HeopraHuyecKux
BEIIECTB. ['eHeTHuyecKass CBA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANIUX K pPA3IUYHBIM
KJIacCaM.

Xumnueckass peakuusa. Knaccudukanms XUMHUECKHX peakiuii B HEOPraHUYeCKOW Hu
OpraHMYECcKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BELLECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
OHEPIUHU IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (akTopoB. OOpaTHUMble peaKIUH.
Xumnueckoe paBHoOBecHe. (DakTOpbI, BIUAIOIIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHUS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas nuccoruanus. CuibHble U ciadble 3JeKTponuThl. Cpena BOIHBIX
PacTBOPOB BEIIECTB: KNUCIAs, HEUTPAJIbHAS, IEJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHUs BEIIECTB W WX HPEBPAICHUN: JEMOHCTPALMS
tabmu «[lepuoanyeckass cucrema xumuueckux snemeHtoB JI. WM. MenpeneeBa», u3yueHue
Mozenen KPUCTAJUIMYECKUX pPELETOK, HabIo1eHne
U OIMCaHNE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3NoKeHHE MEPOKCHIa BOIOPOJIa B
NPUCYTCTBUM  KAaTaln3aTropa, OIPENEICHUE Cpelbl pPacTBOPOB BEIIECTB C  ITOMOIIBIO
YHHUBEPCAJIBHOTO MHAMKATOpA, PEaKIM MOHHOTO OOMEHa), MPOBEACHNUE MPAKTUYECKOH paboThI
«BnusHMe pa3nnyHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKON PEAKLIUNY.

PacuérHble 3a1auu.




Pacuérbl 10 ypaBHEHMSIM XUMUYECKUX PEAKLIUN, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBasl JOJIs BEILIECTBAY.

Heopranuueckasi xumus

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoguueckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa u 0CoOGHHOCTH CTpOCHHsI aTOMOB. (DHU3MYECKHE CBOWCTBA HEMETAIIIOB.
AJoTponusi HeMETauIoB (Ha IpUMEpPe KUCIopoia, cepbl, hochopa u yriiepoaa).

XVUMUYECKUE CBOWCTBA BaXXHEHWINIMX HEMETANIOB (TaJIOTEHOB, cephl, a3oTa, (ocdopa,
yriaepojaa U KpeMHHUA) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALINX KUCIOT, BOJIOPOAHBIX
COCIMHECHU).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COEIUHEHUH.

Meramnsl. [lonoxenue meramios B [lepuoaudeckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. OcOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI0UYEeK aTOMOB MeTayioB. OoOiue
¢u3nueckue cpoiicTBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHYECKUH DPSIIl HANpsHKEHUH
METaJIOB.

XUMHYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpUM, KaJlud, KaJdblUWd, MarHui,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

O6mme cocoObI MoTyYeHust MeTaIUIOB. [IpMeHeHe MeTayuIoB B OBITY U TEXHUKE.

OKCIIEPUMEHTAIbHBIE METO/bl M3YYEHMsS BEIIECTB W WX NPEBPAICHUN: H3y4YECHHE
KOJUISKIMA «MeTaJllbl M CIUIaBbI», 0Opa3lOoB HEMETAJUIOB, PEIICHHE HKCIEPUMEHTAIBHBIX
3aja4, HaONIOJIeHWEe M  ONHCAaHUE JICMOHCTPALMOHHBIX M JaOOPAaTOPHBIX  OMBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATOMUHUS C pacTBOpaMHM KHCIOT U IIEN0Yel, KauyeCTBEHHbIE
peaKIuy Ha KAaTHOHBI METAJLJIOB).

Pacuérnble 3aaum.

Pacuétel maccel BemiecTBa Uiu 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumuu B 00ecrieueHUH 3KOJOrMYECKON, SHEPreTHUYecKoil U MuIieBoil 6e30MacHOCTH,
pazBuTUM MeauuuHbl. [loHSATHE O HAy4yHBIX METO/ax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX NPUHLMINAX MPOMBIIUIEHHOTO  MOJYYEHHS
BaXHEHILNX BEIIECTB.

UenoBek B MHpE BEIIECTB W MaTEpUajoB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepuabl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPAacKd, CTEKJIO, KepaMuKa, MaTepuaibl I SJICKTPOHUKH,
HaHOMaTepHaJlbl, OpPraHM4eCKUE U MUHEPATIbHBIE y100pEHUsI.

XrMHsA ¥ 370pOBbE 4EIOBEKA: IMpaBUja HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
IpaBuia 0€e30MacHOro MCIIOJIb30BaHUs IpenapaToB ObITOBOM XUMUHU
B [IOBCEIHEBHOM JKH3HH.

MexnpeIMETHBIE CBS3H.

Peanuzanus MEXIpeIMETHBIX CBs3€i MpU M3YYeHUHU OOIEH M HEOPraHWYECKOH XUMHUH B
11 xnacce ocymiecTBIsSeTCs Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHA,
TaK U NOHSTHUMH, ABISIOUIMXCA CUCTEMHBIMU /ISl OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
UKJIA.

OO111e ecTecTBEHHO-HAYYHbIE MOHATHS: HAYUHBIH (haKT, THIIOTE3a, 3aKOH, TEOPUs, aHAJIM3,
CUHTE3, KJacCHU(pUKalusi, NEePUOAUYHOCTb, HaONIOJEHHE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpEHUE, SABIICHUE.

®u3nka: marepusi, SHEpPrusi, macca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, W30TOII,
PaIMOaKTUBHOCTh, MOJEKYNa, YHEPreTHUECKUH YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSTHUE BEIleCTBA, PU3NYECKUE BEIUYNHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

Buonorusi: kierka, opraHusM, sKocucTeMma, Ouocdepa, MaKkpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepalbl, TOpHBIE TOPO/BI, TOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.




TexHomorus: XumMmudeckas MNPOMBIINIJICHHOCTb, MCTAJUITYPIrusd, IPOU3BOACTBO CTPOUTCIIBHBIX

MaTc€pHraioB, CENBCKOXO03SHCTBEHHOE IMpONU3BOACTBO, numieBas IMPOMBIIIJICHHOCTD,
q)apMaI_IeBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOACTBO KOCMCTHUYCCKUX nmpenaparos,
IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTrcpuraiosB, QJICKTPOHHAsA IIPOMBIIIJIEHHOCTD,
HaHOTCXHOJIOTHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XHMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOSHHUS OOYYaIOIIUMHUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM st pa3paboTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POTPaMM CPEAHEr0 O0IIET0 00pa30BaHUs SIBISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MOIXO.

B cooTBEeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IMOJIXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS INpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro oouero oodpazoBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKON TpakIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIECIICHHUIO;

HaJU4re MOTHUBAIUU K 00YUCHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUW JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEU AESITENBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHYECKOTO
o0pa3oBaHus;

HaJIMYue TPABOCO3HAHMS HKOJIOTMUYECKON KyJIbTYphl M CIIOCOOHOCTH CTaBUTh LETU H
CTPOUTD KU3HEHHBIE IJIAHBI.

JlugHOCTHBIE pe3ysbTaThl OCBOCHHS TMpeaMeTa «XHUMHs» JOCTUTAIOTCI B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHUMHU,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH POCCHICKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMHU M TIPaBUJIAMH TIOBEICHHS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YJarOIINXCSl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI MpEeAMETa «XHUMHUS» OTpa)karoT cHOPMUPOBAHHOCTh
OMbITa TIO3HABATENbHOM M TPAKTHUECKON MAESITeThbHOCTH OOYYAIOIIUXCS MO0 peanu3aluu
MIPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YKCJIC B YACTH:

1) rpaKIaHCKOro BOCIUTAHMS

OCO3HAHUs OOYYAOIIMMUCS CBOMX KOHCTUTYIIHOHHBIX MPaB U 00S3aHHOCTEH, YBAKECHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUS] O COIMAIBHBIX HOpPMax M TPaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOM JIEATEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MMOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI APYTHUX
MIPY aHAJIKM3E Pa3IMYHBIX BHJIOB YUYEOHOUH AEATeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOILIEHHUS K HMCTOPUYECKOMY M HAay4YHOMY HAaCIEAUI0 OTE€YECTBEHHOM
XUMUU;

YBOXECHHUSI K TIPOIIECCY TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO TMPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh PE3yNbTaT UIUTEIbHBIX HAOIIOACHUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;



MHTEpECa M II03HABATEIbHBIX MOTHBOB B IIOJIyYEHHH U IOCIEIYIOIIEM aHaJIN3e
MH(POPMALIUHU O IIEPETOBBIX JTOCTHKEHUSAX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOIO TIOBEICHHUS;

CIIOCOOHOCTH  OLICHMBAaTb CHUTYallud, CBS3aHHbIE C XHUMHUYECKUMHU  SIBJICHUSIMH,
U TIPUHUMATh OCO3HAHHBIE PELICHMs, OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIGHUBaThb CBOE IIOBEIEHHE M IIOCTYIKM CBOMX TOBAapHUIlEeld C IMO3ULMIA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUN ITUX MOCTYIKOB;

4) ¢popMupoBaHHUS KYJIbTYPHI 310POBbSI:

NOHMMaHM LIEHHOCTEH 3J0poBOro W 0Oe30macHoro obpasza KHU3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOnrofeHus MpaBui 0e30MacHOro OOpalieHHus ¢ BEHIECTBAMH B OBITY, MOBCETHEBHOM
KHU3HHU U B TPYJOBOH J1€ATEIIbHOCTH;

NOHMMAHHS LIEHHOCTH TMpaBWJ WHAWBUIYAJBbHOTO M KOJJIEKTUBHOIO O€30I11aCHOrO
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U XKU3HU JIO/IEH;

OCO3HAHHUS TOCJEJICTBUN W HENPUSITHUS BPEIHBIX MPHUBBIUEK (YMOTPEOIEHMs aJIKOroJs,
HapKOTHKOB, KypeHHUS);

5) Tpy10BOT0 BOCIUTAHUS

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JIeATEIbHOCTH,
OOLIECTBEHHO I10JIE3HOM, TBOPUECKOMN U IpYIUX BUJAX JESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTH€ B pEIIEHUM NPAKTUYECKUX 3a7ad COLUAIbHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YyYEHHIO Mpodeccuil pa3IudHOro poja, B TOM 4YMCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOM J1eATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHJIMBUIYaJbHOW TpaeKTOpUH 0Opa3oBaHUS,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTMYECKHU 1I€JIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJAE, KaK UCTOUHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00albHOTO XapaKTepa HKOJIOTMUYECKUX MpoOJieM, BIUSHUS SKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHUS HEOOXOJMMOCTH MCIOJIB30BaHUS JOCTHKEHUNM XUMHHM JUIsSl PEIIEHUs BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpUATUS JNEUCTBUN, MPUHOCSIIUX BpeA OKpY’Karouleil NpupomHol cpene,
YMEHUSI TPOTHO3UPOBATh HEOJATOMPUSATHBIE SKOJIOTHYECKHE IMOCIEICTBUS MPEANPHUHUMACMbIX
JIEMCTBUM U MPENOTBPAILATh UX;

HaJIMYUS PA3BUTOrO 3KOJOTHYECKOIO MBIIIIEHUS, 3KOJOTMYECKOW KYJIbTYpPBI, OIBITA
JESTENIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS HMH B
MI03HABATEIbHOM, KOMMYHUKAaTHBHOM M COIIMAJILHON MPAKTUKE, CTIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHMMAaHUA cHenuuKd XMMHUM KaK HayKd, OCO3HaHus €€ poiau B (HOpMHUPOBAHHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpYKaroleM
MHUpE KaKk O €IMHCTBE MPHUPOJbI U 4YeJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
pelIeHny TpobIeM CoXpaHeHHs! TPUPOTHOTO PABHOBECHUS;

yOexXIEHHOCTH B OCOOOH 3HAYMMOCTH XUMMH JUIsl COBPEMEHHOW LMBWIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BaXXHOM pPOJIM B CO3/IaHMHM HOBOW 0a3bl MaTepHaIbHOU



KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreYeHn: yCIOBHIA YCIIEITHOTO TPY/Aa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTU: TOHHMMAHHUS CYIIHOCTH METOJOB IO3HAHWUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCITOJIB30BATh MOJYyYaeMbIe 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUS Jie1aTh 000OCHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINUXCS JaHHBIX
C 1EJBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIHHO MCIOJIb30BAaTh XUMUYECKHUE 3HAHUS JUIsl PEIICHHs TpoOiieM
B PCAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MO3HAHUIO M UCCIIEA0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUW TI0 XHMHM B COOTBETCTBUU C IKU3HECHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOGHHOCTAM TpyAa B pa3nuuyHblXx cdepax mpodeccuoHanbHOMI
JIeSITeNIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaTbl OCBOEHHUS Y4YEOHOro mpeaMmera «XUMHUS» Ha YpOBHE
cpeaHero o011ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMbIe i1 (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIHUILTHHAPHEIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAKAIOIIME [IEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U crienn UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbId (akT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCAJIbHBIC yueOHbIe JEHUCTBHUS (mo3HaBaTenIbHBIE, KOMMYHUKaTUBHBIE,
peryisTHBHbIE), oOecneunBarone (HopMupoBaHHE (YHKIMOHAIBHOM TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CHOCOOHOCTh ~ OOydYaroIMXCs  HCIOJb30BaThb  OCBOEHHBIE  MEKIUCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBHUS B I103HABATEIbHOH U
COLIMAJIbHON IIPAKTHKE.

MeranpenmeTHble pe3yJbTaThl OTPaKalOT OBJIAJICHUE YHHUBEPCAIbHBIMU yYEOHBIMU
[IO3HABATEJIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMU.

OBnaneHne YHUBEpPCAJIbHBIMH yqeﬁnban NMO3HABATEJbHBIMHU T€HCTBUSIMM:

1) 6a3oBble JIOrHYecKue A1eiCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyalM3UpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh IEeNN JACSITCIIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUH UX JOCTHKCHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MTOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYCCKOT'O MBIIUJICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHH M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUA IJIA 06’BSICHeHI/I$I OTACIIbHBIX q)aKTOB n ﬂBHeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUHU IS KIACCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOUTH JIOTHUECKHUE pacCyXACeHUS (MHIYKTHBHBIC, MACIYKTUBHBIC, [0 aHAJIOTHH),
BBIABJIAATE 3aKOHOMEPHOCTHU MW IMMPOTHBOPEUYHA B paCCMaTpUBACMBIX ABJICHUAX, q)OpMy.]'H/IpOBaTI)
BBIBOJbI U 3aKJIIOUYCHU A,

MPUMEHATHh B TPOIIECCe TO3HAHUS, UCIOJb3yeMbIe B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeIIH, TTPeoOPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,



XUMHUYecKass (GOopMyna, YypaBHEHHE XHUMHUYECKOM peakIuu — TpU pPELHICHUH Y4eOHBIX
NIO3HABATENIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HAa3BaHHbIE MOJEIbHBIE IPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBble HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh IL€IM M 33Ja4d  UCCIEIOBAaHUS, MHCIOJIb30BaTh IIOCTABICHHbIE U
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BJIa/IETh HaBbIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEICHUS YUYEHUYECKUX
9KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
OPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTb O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJEIAHHON
pabore;

npuoOpeTaTh OIBIT YYEHHUYECKOM HCCIel0BaTeIbCKOW M IPOEKTHOH JesTeIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBATbCSI B PA3jIMYHBIX HCTOYHUKAX MHGpopManuu (Hay4HO-TIOMYJIpHast
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBICHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl M IPUMEHATHh pa3lU4YHble METOJbl IMPH IOMCKE M OTOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OIBIT UCHOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMy IpeicTaBieHUs MH(OpMAMK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAaYYHBIM $3BIK B KauyecTBE CpeJICTBa IpH paboTe ¢ XUMHYECKOH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHble ((puU3NYecKue M MaTeMaTHYecKHUe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

Ogi1aieHHe YHMBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh  BONPOCHI IO  CyHIeCTBY OOCyX7gaeMoil Tembl B  XOJe  Juajora
W/WIM JUCKYCCHUHU, BBICKAa3bIBaThb WJEH, (POPMYIUPOBATH CBOM MPEIJIOKEHHS OTHOCHUTEIBHO
BBITIOJIHEHMSI IPEAJIOKEHHOM 3a/1a4H;

BBICTYIIATh C IPE3CHTALlME PE3YJIbTATOB ITO3HABATEIBHOW JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM [P BBIIOJHEHUM XMMHUYECKOTO
HKCIIEPUMEHTA, MpPaKTUUYEeCKOH paboThl IO HCCIEIOBAaHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOro IIPOEKTa U (dhopMynupoBarth BBIBO/IbI
[0 pe3yJabTaTaM IPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHMS MO3ULUN B XOJE
o0cyx/ieHus: 1 0OMeHa MHEHHSIMH.

OB.HalIeHI/le YHUBEPCAJIBHBIMHA PEryJasiTUBHBIMU HeﬁCTBHﬁMHZ

CaMOCTOSITENIbHO TJIAHUPOBAaTh U OCYILECTBISATh CBOIO MO3HABATEIBHYIO NIE€ATEIbHOCTD,
onpenensds e€ eI M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBIMOJHEHUHM Y4EOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs C YYETOM MOTyYeHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOEH JAEITEIPHOCTM Ha OCHOBE CaMoOaHalIu3a M
CaMOOLICHKH.



INPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyecKasi XUMHsD» OTPAKarOT:

c(hOpPMUPOBAHHOCTH NPEJCTABICHUN 0 XUMHUYECKOW COCTABIISIFOIICH €CTECTBEHHO-HAYTHON
KapTUHBI MHpa, POJIM XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW IS pPEIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOM XMMHUYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIOJIArarolue
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aTOMa, MOJICKYJia, BaJICHTHOCTD,
3IEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA O00BEM, YITIEPOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJIOTMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOAEpIKAIIME COCAVNHEHUS, MOHOMED, ITOJIMMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOCHUSI OPTraHHUECKUX
BemectB A. M. byriepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMS, JIEKallUe B OCHOBE INOHUMAaHUs
MPUYNHHOCTA M CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJICHHUS O CBOMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESATEIHHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEePHbIE MPU3HAKU MOHATUHN, YCTAaHABIUBATD
WX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOILINE MTOHSATHUS IIPU ONMMCAHUHN COCTaBa, CTPOCHUS U
MIpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUU HCIIOJIH30BAaTh XUMHUYECKYIO CHUMBOJHMKY JJII COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpMYNl OPraHUYECKUX BEIECTB
Y YpaBHEHUU XMMHYECKUX PEaKIMW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS,

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIUBATH MPUHAJICKHOCTh U3YyUYEHHBIX OPTaHUMUYECKUX
BEIIECTB 10 HX COCTaBY W CTPOEHHUIO K ONpeAeNnéHHOMY KIacCy/Tpynie COeTuHEHUI
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COeIMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil HomeHknatype (IUPAC), a takxke
MPUBOAUTH TPUBHUAJIBHBIE HAa3BaHMS OTICIBHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPOIUJIEH,
aleTUIICH, STWICHIJIMKOJb, TIUIEpUH, (QeHod, GopManbAerui, ameTaibAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHCIOTA, CTEApUHOBAsl KUCIOTA, IJIIOK03a, (PYKTO3a,
KpaxmaJ, eJITI0103a, TJIULHH);

c(hOpMUPOBAHHOCTh YMEHHUS OMPENEIATh BHUIABl XUMHUYECKON CBSI3M B OPTraHUYECKHUX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHSATH TOJIOKEHUSI TEOPUU CTPOCHUS OPTaHUUYECKHX
BemecTB A. M. byTiiepoBa /s 00BsSICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUSI; 3aKOH COXPAaHEHUsSI MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (UIUYECKUE W
XUMHUYECKHE CBOMCTBA THUITMYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPTAHMYECKUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NPOMWJIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, OeHsodn,
METaHOJI, ATaHOJI, STHJICHTJINKOJb, TJIMIEPUH, (EHOJI, alleTalIbJIEeTHl, MypaBbUHASI U YKCyCHAas
KHCIIOTBI, TJIIOKO3a, KpaxMmaj, UeI0I03a, aMUHOYKCYCHAas KHCJIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJIY HUMU YPaBHEHUSMH COOTBETCTBYIOIINX XUMHYECKHUX DPEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;



c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh HCTOYHHUKU YIJIEBOAOPOAHOTO CHIPbS
(HedTh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI WX TMEPEepadOTKH M MPAKTUUECKOe MPHUMEHEHUE
IPOJYKTOB NEpepadOTKH;

c(OpPMUPOBAHHOCTh YMEHHUH TMPOBOJIUTH BBIYMCICHUS IO XMMHUYECKUM YPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKLMHM 10 H3BECTHBIM
Mmacce, 00BEMY, KOJIMYECTBY OJIHOTO u3 MCXOJIHBIX BEILECTB
WM [IPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIIAJICTh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
[IO3HAHMS, MCIONb3YEMbIX B XHMHUU @PU M3YYEHUM BEIIECTB U XUMHYECKHMX SIBJICHUI
(HaOnrofieHue, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX XKU3HEHHBIX CUTYalMsIX, CBA3aHHbIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOIOIATh MpaBWIa MOJb30BAHUS XUMUYECKOW TOCYION H
1abopaTopHBIM 000pYyIOBaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BEECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMH TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU I[UJIAHUPOBATh M BBIMOJIHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpallleHusi OPraHUYECKUX BELECTB IIPU HAarpeBaHUU, NOJYyYEHUE ITHIECHA U HU3YYEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTypanus OeJIKoB Mpu
HarpeBaHWM, IIBETHBIC PEAKIUU OEIKOB) B COOTBETCTBUU C NMPABWJIAMH TEXHHKH 0€301acCHOCTH
npu OOpallleHUuu C BEIIECTBAMHU U JTAOOPATOPHBIM O0OPYIOBaHHEM, MPEJCTABIATH PE3YyIbTaThl
XUMHYECKOTO JKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHHWH COOTBETCTBYIOIIMX pEAaKUUH u
(dbopMyIupOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKHU aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMaIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nHpopmanmu, HTEpHET U IpYyTrux);

c(OPMHPOBAHHOCTh yMEHHUH COOJIOAATh TpaBHJIa SKOJIOTMYECKH IIeJIECO00pa3HOTOo
MOBECHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS M
OKpYy’Karollled MPHUPOIHOM cpenbl, OCO3HaBaTh OMACHOCTh BO3AECMCTBUS HA JKHUBBIE OpPraHU3MBbI
ONpEACIEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbica mnokaszarens [I/IK, moscHaTe Ha
npuMepax crocoObl YMEHBIIECHUS! ¥ TMPEJOTBPAILCHHS] UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUIsl 00YYaroIIMXCSl C OTPaHUYEHHBIMM BO3MOXKHOCTSIMH 370POBbsl: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL CIIENIBIX U CJIA0OBUAAIIUX 00YYarOIIUXCs: YMEHHUE UCIIOJIb30BATh PENIbe(PHO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 11s 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmiass ¥ HEOpraHuyecKas XUMUS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TIPEACTABJICHUN: O XHWMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpaA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYPBl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelleHrsT TPAaKTHYECKUX 3aJad M DSKOJIOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpEIE;

BIIQJICHUE CHUCTEMOW XHMMHUYECKHMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBII O00BEM, BAJICHTHOCTh, DIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKUCJICHUs, XHUMHYECKasaA CBA3b (KOBaJ'IeHTHaSI, HOHHasl, MCTAIJINYCCKad, BOHOpO)IHaH),
KpUCTAJUIMYECKasi  peléTKa, TUIBl XMMHYECKHX  peaklUMid, pacTBOp,  IJIEKTPOIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYECKAs JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOW  peakIMH, XHUMHYEeCKOe pPaBHOBECHE); TEOpHUM U  3aKOHBI  (Teopus
SJIEKTPOJUTUYECKON  aucconuanuu, nepuoandeckuit 3akoH JI. W. MenneneeBa, 3akoH
COXpaHeHI/ISI MacCChl BCIICCTB, 3aKOH COXpaHCHI/ISI 158 HpeBpaH_IeHI/ISI 3HepFI/II/I HpI/I XUMHUYCCKUX



peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMM SI3bIK XMUMHHM, MHUPOBO33PEHUECKHE 3HAHMUS,
JeKalMe B OCHOBE ITOHMMAHHA IPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SIBJICHHUH,
(bakTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U O€301MacHOM HCIOJIb30BAHUU
BO)XKHEHIINX HEOPIraHWYECKUX BELECTB B OBITY M IPAKTUUECKON AEATEIbHOCTH YEI0BEKa,;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aHMOCBS3b, MCIIOJIB30BaTb COOTBETCTBYIOIME IOHATHS IIPH ONHCAHUM HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHMUYECKYIO CHUMBOJIMKY JJIsI COCTaBJICHMS
dopMyn BemecTB M ypaBHEHHH XWUMHUYECKHMX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) um TpuBHManbHBIC Ha3BaHHWS OTACIBHBIX HEOPraHWYECKHX BeEIIeCTB (yrapHbId Tas,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas W3BECTh, HErami€Has W3BECTb, IIUThEBAs COJa, MUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHHUH OIPENENATh BaJICHTHOCTh U CTETIEHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B COEAMHEHUSX PA3INYHOIO COCTAaBA, BUJ XUMUUYECKON CBS3U (KOBAJICHTHAs, HIOHHAs,
MeTaJIJIMYeCKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BEIlleCTBa (aTOMHas, MOJIEKYJSpHas, MOHHAas, METaJJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(OpPMHPOBAHHOCTh YMEHUHN yCTaHABIUBATh NPUHAUIEKHOCTb HEOPIraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(pOTepHBbIE TUAPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh ~YMEHMM  pAacKpbIBaThb CMBICH Iepuogudeckoro 3akoHa [l
W. MenneneeBa M JEMOHCTPUPOBaTb €ro CHCTEMAaTU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO ()YHKIINU;

cOPMHPOBAHHOCTh ~ YMEHHUHM  XapakTepu3oBaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMUUECKHUX 3J€MEHTOB /l.
. MenaeneeBa, UCIONb3Ysl MOHATHA «S-, P-, O-2JE€KTPOHHBIC OPOUTAIN», «IHEPIETHYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHUs CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuojaMm W rpynnam Ilepuoanueckoil cUCTEMbl XMMHYECKUX 3J€MEHTOB /I
H. Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) OOIIMEe XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KIJIACCOB, MOATBEPXKJIATh CYIIECTBOBAHHWE I'€HETHYECKON
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMH C IIOMOIIBIO YPaBHEHUI COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKLUM;

c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATH XUMHUYECKHUE PEAKLUUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolnX BEUIECTB, TEIJIOBOMY 3(QQEKTy peakluu,
U3MEHEHUIO CTeTeHel OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUH COCTaBIISITh YPAaBHEHUS PEaKUUil pa3IUYHbIX TUIIOB, MOJIHbIE
U COKpallléHHbIE YpaBHEHHUs PEaKIMH MOHHOTO OOMEHa, YUYUTBIBAs YCIIOBHS, NMPH KOTOPHIX ITH
peaxkuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, HOATBEPIKJIAIOIINE KadyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, pacHO3HaBaTh OINBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPax HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHMI pPAaCKpbIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHid;

c(OpMHUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT
pasNMYHbIX (DAaKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO0 PAaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpunIiun Jle [llaTense);

c(OpMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh XUMUYECKHE MTPOLIECCHI, JIeXKaIllie B OCHOBE
MPOMBIIIJIEHHOTO TOJIY4€HUS CEpPHOW KHUCIOTH, aMMHakKa, a Takxke CGHOPMUPOBAHHOCTD
npeicTaBieHuit 00 OOIIMX HAayYHBIX NMPUHIMIIAX U SKOJIOTHYECKUX MpobiieMax XUMHUYECKOTro
IIPOU3BO/ICTBA;



C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ MNpOBOAWUTL BBIYUCIICHUA C HCIIOJIb30BAHUCM TIOHATHUA
«MaccoBas JI0Jsl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHHWH Ta30B IpPU XUMHUYECKHX
peaKIMAX, Macchl BEIIeCTBA WM 00BEMA Tra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOIO M3 YYaCTBYIOIIMX B peaklMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAaCChl BEIIECTB, IPEBPAIIECHUS U COXPAHEHHS SHEPTHH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJAaTh MpaBUIa MOJIb30BAaHUS XMMHUYECKOH MOCYyAoi u
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c()OPMUPOBAHHOCTh YMCHUU I[UJIAHUPOBATh M BBIMOJIHATh XUMHYECKHHA SKCIIEPUMEHT
(pa3noxkeHue IMepoKcHIa BOAOPOAA B IPHUCYTCTBUM KaTajlM3aTopa, OINPEAEICHUE Cpeabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3IIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeaKIMW HOHHOIO OOMEHA, KAaueCTBEHHbIC pEaKIMH Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHUE YKCIIEPUMEHTATBHBIX
3agad no Ttemam «Mertamiel» U «Hemeramibl») B COOTBETCTBHM C IpaBWJIAMH TEXHHUKH
0€30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMU U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3ysbTaThl XMMHYECKOro 3KCIepUMEHTa B (opMe 3amucH YPaBHEHUIl COOTBETCTBYIOLIMX
peakuuii ¥ GopMYyIUPOBATEH BHIBOJIBI HA OCHOBE 3THX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHMUYECKYIO HH(POPMALHIO,
MOJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHeT u
APYTHX);

c(OPMHPOBAHHOCTh yMEHHUH COOJIONATh TpaBWJIa JKOJOTHYECKH IIEIeCO00pa3HOTO
HOBEJICHUS B OBITY M TPYJIOBOH JEATEIbHOCTH B LENAX COXPAHEHUs CBOEro 370pOBbs M
OKpY’Kalomie MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha XKHBBIC OPTaHH3MBI
OIpe/IeNIEHHBIX BEIeCTB, MOHUMas cMblcia nokasatens [1IK, noscusare Ha nmpuMepax crnocoOsbl
YMCHBUICHUSA U MTPEAOTBpALICHUA UX BPECAHOT'O BO3ZI€I>'ICTBPI$I Ha OpraHu3M 4YcCJIOBCKaA,

JUId O0ydYaroIuxcs C OrPaHUYEHHBIMH BO3MOXXHOCTSMHU 370POBbS: YMEHHE IPUMEHSThH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJax MO3HAaHHA BEIIECTB U XUMHUYCCKUX ﬂBHCHHﬁ;

JUISL CIIETIBIX M CIA00BUAALIMX O0yJaroIUXCcs: YMEHUE UCII0JIb30BaTh Pelibe(hHO-TOUCUHYIO
CHUCTEMY 0003HaUeHUI J1. bpaitns JUIst 3aIMUCHU XUMHYECKUX dhopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HanmenoBanue pa3niesnos u TeM KomnuecTBo yacos OnexTpoHHble  Buapl nedarenbHocTH. XapakTepUCTUKA AESITEIbHOCTH
/11 MIPOTPaMMBI (trdpoBEIe)
00pazoBaTeIbHBIC
pecypchl
Bcero Konrtponeusie [Ipaktuueckue
paboTsI paboTeI
Pasjnen 1. Teoperuyeckue 0OCHOBbI OPraHU4eCKON XMMUH
1.1 TIlIpeamer opranndeckoi Xxumuu. Teopus 7 1 https://chem- Becena,  ¢dopmupyromas MPEICTaBICHUS O
CTPOEHUSI OPTaHUUYECKUX COeTMHEHHUH A. ege.sdamgia.ru  cOBpeMEHHOW HAy4YHOW KapTHHE MHpA, JOCTHIKCHHSX
M. Bytneposa HayKl U TEXHUKH, apryMEHTHUPOBAHHO BBIPAXKAIOLIUI
https://fipi.ru MIOHUMAHUE 3HAYEHUS HAYKU B >KU3HU POCCHUICKOro
o01ecTna, obecreueHnn ero 6e30IacHOCTH,
https://resh_edu_ru ryMaHUTapHOM, COIHAJIbHO-DKOHOMHUYECKOM pPa3BUTUH
Poccun.
I[I/ICKyCCI/IH, IIOKa3bIBAKOIIIAs1 IIO3HAaBATCJIbHBIC
WUHTEPEChl,  aKTHBHOCTh,  JIO003HATENBHOCTH U

CaMOCTOATCJIbHOCTh B IMO3HAHWU, UHTEPEC U YBAKCHUC
K HaAYYHBIM 3HAaHUAM, HAYKE.

[IpakTHKyM, pa3BUBAIOIIMN  HABBIKA HAOJIOJCHUS,
HAKOIUICHUS U CHCTEMaTH3allii (PaKTOB, OCMBICICHUS
ONbITa B €CTECTBEHHOHAyYHOH M TyMaHUTapHOU
obnactsax MO3HaHUA, HCCIIEA0BATENbCKON
JIEATEIIbHOCTH.

HToro o paszgeny 7
Pa3pnen 2. YraeBogopoasl
2.1 TlpenenbHbIE YIIEBOIOPOIbI — AIKAHBI 6 https://chem- [lpoekTHble  3amaud,  (OPMHUPYIOIINE  HABBIKH


https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/

2.2 HenpenenbHbIE YIIIEBOAOPOIBI: AJIKCHEI, 6
aJIKaJuEHb], AJIKHHBI

2.3 Apomarudeckue yrieBoAOpOIb 4

2.4 TlpupojHbie HCTOUYHHUKH YTIICBOIOPOIOB U 6
uX nepepadboTKa

Hroro no pazneny 22

Pa3nen 3. Kuciopoacoaep:kaniue opraHuyecKne coeTuHEeHUst

3.1 Couptel. ®enon 6

ege.sdamgia.ru  KPUTHYECKOTO MBIIUIEHHS, OMPEIEIIEHUS TOCTOBEPHOI

HaydyHOW WH(QOpPMAMM ¥ KPUTHKA aHTHHAYYHBIX
https://fipi.ru Ipe/CTaBIICHHUI.

https://resh.edu.ru IpakTuky™m, pa3BHBAIOIIMN  HABBIKH HAOIIOICHUS,
HAKOIUICHUSI M CHCTEMAaTH3allui (PAaKTOB, OCMBICICHHS
ONbITa B €CTECTBEHHOHAYYHOM M TyMaHUTApHOMN
https://chem- obnactsx HO3HAHMSI, HCCIIeIOBATENILCKON

ege.sdamgia.ru  ACATEIBHOCTH

https://fipi.ru

https://resh.edu.ru

https://chem- JHuckyccwus, MOKa3bIBarOIIAst MO3HABATEIIbHbIC
ege.sdamgia.ru  uHTEpechl,  AaKTUBHOCTh,  JIIOOO3HATENBHOCTH U

CaMOCTOSTEIIBHOCTh B TIO3HAHUH, HHTEPEC U YBAXKCHHE
https://fipi.ru K Hay4HBIM 3HaHUSAM, HAyKe.

https:/resh.edu.ru IIpoekTHEBIE 3a/auy, dopmupyrone  HaBBIKU

https://chem-
ege.sdamgia.ru Hay4HOW WH(OpMAIMM ¢ KPUTUKUA aHTHHAYYHBIX

IPEACTABICHUAMN.

KPHUTUYCCKOI'0 MBIINUICHHUA, OIIPEACICHUA ,I[OCTOBepHOfI

https:/fipi.ru
[IpakTukyMm, pa3BUBAIOIIMA  HABBIKM HAOIIOICHUS,

https://resh.edu.ry HAKOTUICHHS 1 CHCTEMATH3AIHU V(i)aKTOB, OCMmcneHI/IiI
OTbITA B E€CTECTBEHHOHAYYHONM W TyYMaHHTapHOH
00macTax MMO3HAHUS, HCCIIeI0BATENIbCKOM
JIeSITeIbHOCTHU

[IpakTukyMm, pa3BUBAIOIINK HaBBIKA HAOIIOJCHNS,


https://chem-ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/

3.2 Anpneruzpl. KapOoHOBBIE KHCIOTHI. 11
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HAKOIUICHUS M CUCTeMaTH3aluu (aKTOB, OCMBICIICHHUS
OIBITA B €CTECTBEHHOHAYYHOUI U TYMaHUTAPHOMN
00J1aCTAX MO3HAHUS, HCCIIEA0BATEIbCKOM
NeATeTLHOCTH;BOCTIMTAHIE OE30IIaCHOTO O0pAIIEHUS C
BEIICCTBAMM, OXPaHa IPUPOJIHI.

IIpoextHpie  3amaud,  (QOPMHUPYIOLIME  HABBIKU
KPUTUYECKOT0 MBIIUIEHUS], ONPEAEICHUS JOCTOBEPHOI
Hay4HOM WH(OpMAMM ¢ KPUTHUKHA aHTHHAYYHBIX
MPEACTABICHUMN.

[IpakTHKyM, pa3BUBAIOIIWN  HAaBBIKA HAOJIOJCHUS,
HaKOIUJICHUS! M CUCTEMAaTH3aLuu (PAKTOB, OCMBICICHHUS
ONBITa B €CTECTBEHHOHAYYHOM M TI'yMaHUTApHOMN
o0nacTsax MO3HAHMS, HCCIIE0BATENBCKON
JeSTEeTbHOCTH; BOCIIUTaHNE 0e30MacHOr0 OOpalIeHus ¢
BEILECTBAMM, OXpaHa IPUPOJIBI.

I[I/ICKyCCI/ISI, IIOKa3bIBaromas IIO3HaBATCJIbHBIC
HUHTCPCECHI, AKTUBHOCTB, JIF0003HATEITLHOCTD n
CaMOCTOATCIIbHOCTL B IMMO3HAHWH, UHTCPCC U YBAKCHUC
K HaAYYHBIM 3HAaHUAM, HAYKE.

HI/ICKyCCI/ISI, IIOKa3bIBarOImasa TIO3HABATCIIbHBIC
HUHTCPCECHI, AKTUBHOCTB, JTF0003HATEITLHOCTD n
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ege.sdamgia.ru  caMOCTOSTENBHOCTh B TIO3HAHWH, HHTEPEC U yBaXKEHHUE
K Hay4HBIM 3HaHHSM, HayKe.

https://fipi.ru
Y4eOHbIe CUTYALHH, HaIlpaBJICHHBIC Ha
https://resh.edu.ru dhopmupoBaHUe 9KOJIOTUYECKOM KYJIBTYpHI,
OTBETCTBEHHOTO, OCPE)HOr0 OTHOIICHUS K IMPHUPOJE,
OKpY)KallIllel cpede Ha  OCHOBE  POCCHUHCKHX
TPAOULMOHHBIX  JYXOBHBIX LICHHOCTEH, HAaBBIKOB
OXpaHbl,  3allUTHl,  BOCCTAHOBJICHHUSI  MPUPOIDI,
OKpYKaloILEN Cpelibl;
[IpakThKyM, pa3BHBAalOIIWN  HABBIKA HAOIIOACHUS,

HaAKOIUVICHUS W CHUCTEMaTHU3alluu @aKTOB, OCMBICJICHUA
ONbITa B €CTECTBEHHOHAYYHOM M TyMaHUTApHOUN
o0macTsax MO3HAHUS, HCCIIEI0BATENbCKOM
JeSITeIBbHOCTH; BOCIIUTaHNE 0Ee30MacHOr0 OOpalIeHus ¢
BEIIECTBAMH, OXPaHa IPUPOJIBL.

Uroro no pazpeny 6
Pezeps 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 5

[TPOT'PAMME
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11 KVIACC
No  HaumeHoBaHue pa3/ieioB U TEM MIPOTPaMMBbI
/i

Paznen 1. TeopeTuyeckue OCHOBBI XUMHMH

1.1 Crpoenne atoMoB. Ileproaudeckuii 3akoH 1
[lepronuyeckas cucTeMa XUMHYECKHX
anemenToB /. 1. Menaeneesa

1.2 Crpoenue BemectBa. MHOrooOpasue
BEIIIECTB

1.3 Xumuyeckue peakiuu
Hroro no pazgeny

Pa3znen 2. Heopranuyeckasi XuMus

2.1 Merauisl

Bcero

12
26

13

KommuectBo yacos

Kontponwsubie Ilpaktuueckue

paboThI

paboThI

1

DIIeKTPOHHBIC

(ungpoBsie)
oOpa3oBarenbHbIE

pecypchl
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Buapr gestenbHOCTH. XapaKTeprUCTHKA IEATETHHOCTH

becena, popmupyromas mpeacTaBieHUs] O COBPEMEHHON
HAYYHOU KapTHHE MUPa, JOCTHKCHUSIX HAyKH U TEXHUKHU,
apryMEHTHPOBAHHO BBIPAXKAIOIIUI MOHMMaHHE 3HAYCHUS
HayKH B JKH3HH POCCHICKOrO oOIiecTBa, obOecredeHun
ero  0e30macHOCTH, TyMaHUTapHOM,  COIMAJIBHO-
HSKOHOMHYECKOM pa3BUTHH Poccun.

I[I/ICKYCCI/IH, IMOKa3bIBaroIIasl mo3HaBaTCIbHbBIC UHTEPECHI,
aKTHUBHOCTbD, JIF0003HATEIEHOCTE M CAMOCTOSTENLHOCTE B
IMMO3HAHUH, UHTCPEC MU YBAXKCHUC K HAYYHBIM 3HAHUAM,

HayKe.

[IpoekTHbIE 3a1a49H, GOPMHUPYIOIINE HABBIKU
KPUTHYECKOTO MBIIIJICHHS], OTIPEAETICHHS JOCTOBEPHOU
HAYYHOU WHPOPMAIIUK U KPUTHKH aHTHHAYYHBIX
IPEACTABICHUMN.

becena, ¢popmupyromas MpeACTaBICHUsI O COBPEMEHHOMN
Hay4YyHOU KapTUHE MUpA, JOCTH)KEHUSX HAYKH M TEXHUKH,
apryMEHTUPOBAHHO BBIPAKAIOUINI MOHUMaHHWE 3HAYEHUS
HayKd B KH3HH POCCHICKOTo oOmiecTBa, oOecriedyeHnu
ero  0e30macHOCTH,  TyMaHHUTapHOM,  COLUAIBHO-
9KOHOMHYECKOM pa3BUTHH Poccun.

Huckyccusd, mokaspIBaiolias MO3HaBaTEIbHBIE HHTEPECHI,
AKTUBHOCTb, JTFOO03HATEIBHOCTh U CAMOCTOSITENIEHOCTL B
MMO3HAHWH, MHTEPEC W yBaKEHHE K HAyYHBIM 3HAHUSM,
HayKe.
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No  HaumeHoBaHue pa3ieioB U TEM MPOTPaMMBbI

/1

2.2 Hewmeraiusl

2.3 CBsi3b HEOPTAaHMUECKUX M OPTaHUUECKUX
BEIIIECTB

Hroro no pazgeny
[IpomexxyTouHas aTTecTaius
Paznen 3. XumMus u Ku3Hb
3.1 Xumus u )KU3HL

Hroro no pazaeny
Peszepn

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

Bcero

16

33

68

KommuectBo yacos

Kontponwsubie Ilpaktuueckue
paboTHI

1

paboThI

1

DIIeKTPOHHBIC
(trdpoBEIe)

oOpa3oBarenbHbIE

pecypcehl
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Bunapr gestenbHOCTH. XapaKTeprUCTHUKA IEATETHHOCTH

becena, ¢popmupyromas mpeacTaBICHUS O COBPEMEHHON
HAy4YHOH KapTHHE MUPA, TOCTIKCHUSIX HAYKH W TEXHUKH,
apryMEHTHPOBAHHO BBIPAXKAIONINI MOHMMAHUE 3HAYCHHUS
HAayKH B KU3HU POCCHICKOTO O0OIIecTBa, 00eCIeYCHUU
ero  0€30MacHOCTH, TYMAaHHUTAPHOM,  COIIHAJBHO-
KOHOMHYECKOM pa3BUTUHU Poccum.

Juckyccus, moKa3bIBaromas IM03HaBaTEeIbHBIC HHTEPECHL,
AKTHBHOCTD, JII0003HATEIIFHOCTh M CAMOCTOSITENIFHOCTh B
IMMO3HAHUH, UHTCPEC MU YBAXKCHUC K HAYYHBIM 3HAHUAM,
HayKe.

[MpoexktHpie  3amaun, GOPMHPYIONIME  HABBIKH
KPUTHYECKOTO MBIIIUICHUS, oTpeaeNeHus
JIOCTOBEPHON HaydyHOW WH(MOpPMAaUU W KPHUTHUKA
AHTUHAYYHBIX [TPEACTABICHUN.

Y4eOHbIe CUTYALIHH, HarpaBlieHHBIE Ha
(dhopMupoBaHue AKOJIOTUYECKOM KYJBTYPHI,
OTBETCTBEHHOT'0, OEPENKHOr0 OTHOIICHUS K MPHUPOJIE,
OKpyXarollle cpelle Ha OCHOBE POCCHHMCKHX
TPaJUIIMOHHBIX JIyXOBHBIX IIEHHOCTEH, HAaBBIKOB
OXpaHBbl, 3alInTHhI, BOCCTaHOBJICHUA IpUpoOabI,
OKpYKarolleu cpeibl;
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

e  Xuwmus, 10 knacc/ Pynsutuc I'.E., ®enpaman @.1°., Akninoneproe odmectBo «M3natenscTBo «IIpocsemnieHne
e H.H.I'apa, H.M.I'aGpyceBa. Xumusi. 3a1a4HuK ¢ «oMOIIHUKOM». 10-11 KiI.

METOIUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

o OEJEPAJIbBHAA PABOYAS ITPOITPAMMA CPEIAHEI'O OBLIEI'O OBPA3OBAHUS XMW (6a30Bsiii ypoBeHs) (mis 10—11 kmaccos
00pa3oBaTeNbHBIX OPraHU3aIi)
e A.M.Paneuxuii. Xumus. Junakruueckue marepuan 10-11xkt.
HADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
e https://chem-ege.sdamgia.ru

e https://fipi.ru
e https://resh.edu.ru
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