Mynuuunanbnoe KazenHoe 0611e06pazoBaTe/bHOE YUPEKICHHE

«bosbueTypeilckas cpeaHsisi 061e06PA30BATENBHAS HIKOJIAY

[TPUHATA:

Ha NeAaroruyecKoM COBETE

"M \ «Bonbmerypsmickas COLLI»
[Tpotokon Ne 1 ot 29.08.2025 %%

. Axmaymna

\ Hpuxcs X 11272 6k 22.08.2025
T s
i s
PABOYASA ITPOI PAMMA

y4eOHOTO IpeIMETA
«XUAMUS

st 10 — 11 kimaccoB cpemuero oomero oopa3oBaHus

2025-2026 yueOHbBII TOT

(c ucrionp30BaHUEM 000PYIOBaHUS IEHTPA OOpPa30BaHUsI €CTECTBEHHO-HAYYHOU U
TEXHOJIOTHYECKON HampasieHHocTel «Touka poctay)

CocraBurtensn: [apyposa .M.,
YUUTEIb XUMUHU U OMOJIOTUH,
nepBasi KBaau(pUKauOHHAasE KaTEeropHs

cesio boabmoii Typeim 2025 r.



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no XuMHM Ha YPOBHE CpPEAHET0 00IIero 0opa3oBaHus pa3padoTaHa
Ha ocHoBe DepaepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 o6pa3zoBaHuU B
Poccuiickoit ®denepaunn», TpeOOBaHUI K pe3yibTaTaM OCBOEHUS (enepabHOM
o0Opa3oBaTenbHOM MporpaMMbl cpenHero obmiero ooOpazoBanus (POII COO),
MpEJCTaBICHHBIX B DefepaibHOM TOCYyJAapCTBEHHOM OOpa30BaTEbHOM CTaHIApTE
COO, c¢ yuérom Konuenuuu mnpenojaBaHus y4eOHOro npeaMera «XuMHUS» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoii denepanuu, peav3yommux OCHOBHBIC
oOpa3oBareNbHbIE MPOTrpaMMBbI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUS
Bocriutanusl B Poccutickoit @enepanun Ha nepuoa a0 2025 roga» (PacnopspkeHue
IIpaButenscTBa PO oT 29.05. 2015 Ne 996 - p.).

OCHOBY MOJXO0JIOB K pa3pabOTKEe MNporpaMMbl MO XUMHUHU, K OMNPEICIICHUIO
oOwel crpaternv OOy4eHHMs, BOCOUTAHUS M PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMU
yueOHoro mpenmera «Xumus» s 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWIIM
koHientyainbHble mosioxkeHnus PIOC COO o B3auMMOOOYCIIOBICHHOCTH IIEJIeH,
COJICp’KaHMs, pE3yJIbTaTOB OOy4YeHUs U TpeOOBaHWU K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
001e00pa3oBaTebHON  OpraHMU3alluy, SBISIETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIUM  OTallOM  pealu3alid  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KJIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LIEJIOCTHOM CHCTEME XMMHUYECKOr0 00pa3oBaHus. JTH IIEHHOCTH KacaroTCs MO3HAHUS
3aKOHOB MPHUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIOBEKa, a
TaK)Ke DKOJIOTMUYECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370POBBIO U MPUPOTHOM
cpene. Peanusyercs xumuyeckoe oOpa3zoBaHUE OOYYAIOIIUXCS HA YPOBHE CPEIHETO
o01ero oOpa3oBaHUs Cpe/CTBaMU y4eOHOro mpeamera «XuMUs, COAEpKaHUE U
MIOCTPOCHUE KOTOPOTrO OMpEECHBl B MPOrpaMMe MO XUMHHU C YYETOM CHeludUKU
HAyKH XUMUH, €€ 3HAYCHUS B MO3HAHUM MPUPOABI U B MaTEpPUAIbHON KU3HU
oOmecTBa, a Takke ¢ y4é€ToM OOMMX IeJeil W MPHUHITUIIOB, XapaKTEePU3YIOIIUX
COBPEMEHHOE COCTOSTHUE CHUCTEMBI CpeaHero obiiero oOpaszoBaHusi B Poccuiickoit
Oenepanuu.

XUMUSL KaK JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0coOyk pojb B
COBPEMEHHOM IMBUJIM3ALIUU, B CO3JJaHUN HOBOM 0a3bl MaTepualbHOM KynbTypbl. OHa
BHOCUT CBOHM BKJaJ B (OPMHUPOBAHHME PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3JIaHUE IIEJIOCTHOTO TMPEICTABICHUS 00 OKpYXKAIOIIEeM MHUpPE KaK O €IUHCTBE
OpUPOJIBI M YEJIOBEKa, KOTOpoe (QopMHpyeTcs B XUMHUU Ha OCHOBE ITOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHpPA, OCO3HAHHUS B3aUMOCBSI3H MEXIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH O0JACTAMH MPUMEHEHUS.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XMMUS CTalla
HEOTHEMJIEMOW YacThbl0O MHUPOBOM KyJIbTYpbl, HEOOXOJMMBIM YCIOBHEM YCIEUIHOIO
TpyAa W SKA3HU KaxJoro uieHa oOmiectBa. CoBpeMeHHas XHUMHSI Kak Hayka
co3ujiaTelibHas, KaK HayKa BBICOKMX TEXHOJIOTMH HampaBj€Ha Ha pelIeHue
rNI00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIIOBEUECTBA — CHIPHbEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B cootBeTcTBMM C OOmMMMH IMEISIMH W TPUHIIMIAMU CPEIHEro 0O0IIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BBI ypOBEHB
U3Y4YECHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJTOTOBKY
oOy4Jaronmxcsi, HLOOXOJUMYIO UM JIJIsi BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKIIOUEHHUS B )KU3Hb COLMYyMa, IIPOJOJIKEHUSI 00pa30BaHus B pa3IMYHBIX
00J1aCTsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsomuMu ~ TpeaMeTa  «XUMHUsD»  ABIAIOTCS  0a30BbI€  KypChl  —
«Oprannyeckas xumus» u «OOmas W HeopraHUYecKas XHUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM N0 HEOPraHMYECKOW XMMUU (C BKIIOUECHHUEM 3HAHUU W3 OOLIEH XUMHUH) U
OpraHn4eckon xumuu. POpMUPOBAHHWE HAHHOM CUCTEMBl 3HAHWM INPU W3YYECHHUH
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHHS BCEr0 MHOT000Opa3us BEIIECTB
Ha OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa conepxkaHusi KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHuveckas XuMus» chopmMupoBaHa B TMporpamMme MO XUMHH Ha OCHOBE
CUCTEeMHOr0 TOJAXOJa K M3yYeHHI0 YydeOHOro wmarepuaia u  OOyCJIOBJIEHa
HMCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUM Ha OMPEEIEHHBIX TEOPETUUECKUX
ypoBHsxX. Tak, B Kypce OpraHu4eCcKoil XMMUU BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOpUU CTPOECHUS OPraHUYECKUX COCIMHEHMI, a TaKK€ Ha YpPOBHE
CTEPEOXUMHUYECKUX U JICKTPOHHBIX MPEICTABICHUN O CTpoeHUH BenlecTB. CBeICHUS
00 M3y4yaembIX B Kypce BELIECTBax JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB 10
CJIO’KHBIX OHOJIOTMYECKH aKTHBHBIX COeAUMHEHUW. B Kypce opraHuyeckol XUMUHU
MOJTYy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIETO 00pa3oBaHMS
MEepBOHAYANILHBIE TPEJCTABICHUS O XUMHUYECKOM CBS3M, KIACCU(DUKAITMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, 0 XUMUYECKON
peaxkuuu.

[Ton HOBBIM yriaoMm 3peHuss B TpeaMere «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCs W3yYEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKH Marepuan W (PaKTOJIOTHYECKHE CBEACHHS O BEIIECTBAX U
XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHuydeckas
XUMUSD»  00y4arolMMCS MPEeNOCTaBIseTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX M METOJOJIOTHUECKUX TO3HITHH,



ry0o’ke TMOHSTh HUCTOPUYECKOE H3MEHEeHHuEe (QYHKIMI 3TOro 3akoHa — OT
00001I1aroIIeH 10 OOBSACHSIONICH U TPOTHO3ZUPYIOIICH.

Enunas cucrtemMa 3HaHWMKA O BaXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOWCTBAaX M NPHUMCHEHWH, a TAKXKE O XHMHUYECKHX PEAKIMAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEeKaHUs JlonoHsaeTca B Kypcax 10 u 11 kiaccoB anemMeHTamu
coJiepKaHUsl, UMEIOIIMMU KYJbTYPOJOTUYECKUA U TPUKIAJHON XapakTep. OTH
3HaHUS CIIOCOOCTBYIOT TOHMMAHUIO B3aWMOCBS3M XHMHUU C JPYTUMU HayKaMmH,
PACKpBIBAIOT €€ PoJib B MO3HABATEIIPHOW M MPAKTUYECKOW NESITeIbHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCITUTAHUIO YBaKEHUS K MPOIECCY TBOPYECTBA B 00JIACTH TEOPUU U
NPAKTUYECKUX TPUIOKEHUN XUMHUHU, TOMOTAIOT BBITYCKHUKY OpPHUEHTHUPOBATHCS B
OOILIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMaxX, CBA3aHHBIX C XUMHEH,
KPUTUYECKA OCMBICIIMBATh HHPOPMAIIUIO U MIPUMEHATH €€ JJIS MOMOJIHCHUS 3HAHUH,
pEIICHUS MHTEIICKTYAIbHBIX M AKCIICPUMEHTAIBHBIX HCCIEA0BATEIbCKUX 3a1ad. B
[IEJIOM COJIepaHUuE Y4YeOHOro mnpeameTa «XUMHs JaHHOTO YPOBHS H3yUCHHUS
OPUEHTHUPOBAHO Ha (POPMUPOBAHUE Y OOYUYAIOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI
Ul TIOHUMaHUs (QUIOCOPCKUX WJACH, TaKWX KakK: MaTepuajbHOE EIUHCTBO
HEOPTaHWYECKOTO W OPTaHUYECKOTO MHpa, O0YCIOBICHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM M CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SIBJICHUN MyTEM SKCTICPUMEHTA
U pEeHIeHUS TMPOTHUBOPEYMH MEXKIYy HOBBIMU (akTaMd ¢ TEOPETUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHHE POJIM XMMHUU B PEUICHUU HKOJIOTHYECKUX MpoldsieM, a
TaK)Ke TPOOJIEM COCPEKECHUS DHEPTETUUYECKUX PECYpPCOB, CHIPhS, CO3MaHUS HOBBIX
TE€XHOJIOTUN U MaTEPUAJIOB.

B mmane pemenus 3agad BOCHUTAHMS, Pa3BUTHS H  COIHAIM3ALUU
OOy4aroluXxcsi TMPUHATBIE TPOrPaMMOM MO0 XUMHH TOJXOABl K OINPEAeNICHUIO
COJIEp’)KaHUsT M  TIOCTPOCHHUS  TpeaMeTa  MpeaycMaTpuBalOT  (OpMUPOBaHUE
YHUBEPCAIBHBIX YYCOHBIX JACHCTBUI, MMEIONUX 0a30BOE 3HAYCHHE VIS PA3TUIHBIX
BUJIOB JCATENBHOCTU: pEIICHUS MpoOsieM, TMOWCKa, aHaiu3a W 00pabOTKU
uHboOpMalMi, HEOOXOAMMBIX JUIi TPUOOPETEHHs OMNbITa MPAKTUYECKOW |
MCCJIEIOBATENHLCKON JEATEILHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUH XUMUHU.

B mpakTuke mnpenomaBaHWS XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YpPOBHE cpeHero oOIiiero oopa3zoBaHusl, IPU OIpPEICICHUN
COJIepKaTeIIbHONM XapaKTePUCTUKH IIeJIeH HM3ydeHUs IpeaIMeTa HaIpaBiICHHUEM
MEPBOCTENICHHOW 3HAYUMOCTH TPATUIIMOHHO TpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HAyKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOU
NEATESILHOCTH YeJIOBeKa W KaK OJHOTO M3 KOMITOHEHTOB MHPOBOH KyIbTyphl. C
METOJIMYECKOW TOYKH 3PCHHS TAaKOW TOIXOJ K OINPEACIICHUIO IICIeH H3yYCHUS
MIpeAMETA SIBIISICTCS BIIOJIHE OTPaBIaHHBIM.

CorymacHO NaHHOW TOYKE 3pPEHUS TJABHBIMU IICJISIMH H3y4YeHHUs MpenMera

«Xumus» Ha 6a3oBom ypoBHe (10 =11 xi1.) sBhsFOTCS:



e (opmHpoBaHME  CHUCTEMbl XUMHYECKMX  3HAaHUM  KaKk  BaKHEHIIeH
COCTAaBJAIOLIEN E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeKaT KIIOUEBBIE MOHATHUSA, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHME $3bIKa HAYKH, YCBOCHHE W TMOHHMAHHE CYIIHOCTH JIOCTYIHBIX
00001IEHNI MUPOBO33PEHUYECKOIO XapaKkTepa, 03HAKOMIIEHUE C MUCTOPUEH HUX
pa3BUTHUS U CTAHOBJICHMUSI,

e (opmHpoBaHHE W pa3BUTHE MPEICTABICHUA O HAYYHBIX METOJAaX IMO3HAHUS
BEIIECTB U XUMHUECKHUX PEaKINid, HECOOXOAUMBIX ISl IPUOOPETEHUsT YMEHUN
OpPUEHTHPOBATHCS B MUPE BELLIECTB U XUMUYECKHUX SIBICHUN, UMEIOLIUX MECTO
B IIPUPO/JIE, B MPAKTUYECKOM U MOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHHMH M CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJAECHUEM U
OOBACHEHHEM  XHMHYECKOTO  3KCHEPUMEHTa, COOIIOJEHUEM  IpaBUI
0e301acHoro o0panieHus ¢ BEIeCTBAMH.

Hapsiny ¢ atuMm, copepskarenpHas XapaKTEpUCTUKA LENEeW W 3a4ad U3y4eHHUs
peIMeTa B MPOrpaMMe M0 XMMHUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TNPUOPHUTETAMH B CHUCTEME CpeaHero obmiero ooOpazoBanHud. CeroaHs B
MPENOIaBAHUHM XUMHUHU B OOJBIIEH CTENEHU OTHAETCS MPEANOYTEHUE MPAKTUYECKOU
KOMITOHEHTE CO/IepKaHUs 00y4EHUs, OPUEHTUPOBAHHON HA MOJArOTOBKY BBITYCKHHUKA
o0uieo0pa3oBaTeabHOM  OpraHW3aliM, BIAJCIONIET0 HE Ha0OpOM 3HaHUM, a
(YHKIIMOHAJIBHONW TIPaMOTHOCTBIO, TO €CThb CHOCOOAMHU U YMEHHUSIMH AKTHBHOI'O
MOJIYYeHUs] 3HAHMM M TNPUMEHEHHS HUX B PEATbHOM KU3HU [JISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM Npy U3y4eHUH NpeaMeTa «XUMUs» JTOMUHUPYIOIIEE 3HAUCHHUE
IpUOOPETAIOT TaKUE LIETU U 3a/1a4H, KaK:

ajanrtanus oOyYaroIIMXCS K YCJIOBHSM JUHAMMYHO Pa3BUBAIOLIETOCS MHpA,
(GopMHpOBaHHME  MHTEIUIEKTyaJlbHO  pPAa3BUTOM  JIMYHOCTH, roTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSATUIO TPAMOTHBIX
pElIeHNI B KOHKPETHBIX KM3HEHHBIX CHUTYyalUsAX, CBA3AHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

dbopMupoBaHue y  OOy4YalOIIMXCS  KJIIOYEBBIX  HABBIKOB  (KJIHOYEBBIX
KOMIIETEHLIMI), HWMEIOIIUX YHUBEPCAIbHOE 3HAYEHHE JJId pa3IUYHbIX BHUJIOB
NEeSATEeIbHOCTU: pEelIeHUs MpoOJieM, MOUCKA, aHalu3a U oOpabOTKM HH(OpMaIuu,
HEOOXOUMBIX JJIsl MPUOOPETEHUsI ONbITA JAESITEIbHOCTH, KOTOPAasi 3aHUMAET BaXKHOE
MECTO B IO3HAHUM XUMHHU, a TaKXKe JUIsl OLUEHKH C NO3ULUUNA 3KOJIOIMYECKOU
0€30MacHOCTH XapaKTepa BIWSHUS BEIIECTB U XMMHUYECKUX MPOILIECCOB HA OpraHU3M
YeJioBeKa U MPUPOJIHYIO CPELY;

pa3BUTHE I103HABATENIbHBIX HMHTEPECOB, HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEHW 00yJaronuxcsi: CIOCOOHOCTH CaMOCTOSITEIPHO MPUOOPETaTh HOBBIC
3HAHUS [0 XMMUU B COOTBETCTBUHU C U3HEHHBIMU MOTPEOHOCTAMM, UCIOJIb30BATh



COBpPEMEHHbIE MH(OpPMAIMOHHBIE TEXHOJOTWMU i MOUCKA W aHaiIu3a ydyeOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAIIUH XUMUYECKOTO COJIEP KAHNUS;

(dopMupoBaHrEe U Pa3BUTHE Yy OOYUAIOMIUXCS ACCOIMATUBHOIO M JOTHYECKOTO
MBIIJICHHS], HaOII0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBbI, B YAaCTHOCTU, MPHU IUIAHUPOBAHUU U TMPOBEJECHUU XUMUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHWE y  oOOydaommxcs  yOEKIEHHOCTH B T'YMaHHUCTHUYECKOU
HAIPaBIEHHOCTH XHMMHH, €€ BaXXHOHW pOJIM B PEIICHUH TJI00ANBHBIX MpodieM
PalMOHAIIBHOTO TPUPOIOIIOIB30BAHUS, TMOMOJIHEHHUS] YHEPreTHUECKUX PECYPCOB U
COXpaHEHUsl MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTU OEpekHOro
OTHOUIEHUS K MPUPOJIE U CBOEMY 3JI0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIONIb30BAaHUsl TOMYYEHHBIX 3HAHWUW M TPUHATHAA TPaMOTHBIX pEIICHUHA B
CUTYaIUsX, CBI3aHHBIX C XUMHUECKUMH SBJICHUSMHU.

B yueOHOM mutane cpenHero oouero o0pazoBaHus npeaMeT « XUMus» 6a3o0Boro
YPOBHS BXOJUT B COCTaB NMPEAMETHOMN 00sacTu « EcTeCTBEHHO-HAay4YHBIE TPEIMETHD.

OO01iee 4KciIO YacoB, OTBEAEHHBIX IJIs1 U3yYEHUsS] XMMUU, Ha 0a30BOM ypOBHE
cpeaHero oOiiero oopa3zoBanus, cocraniseT 68 yacos: B 10 kiacce — 34 yaca (1 ygac
B Hezento), B 11 kinacce — 34 gaca (1 gac B HeAemIO).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPTAHNYECKASA XUMUA

Teopernyeckue OCHOBBI OPraHUYECKOM XUMUM

[IpeameT opraHMYEeCKON XMMHH: €€ BO3ZHHMKHOBEHUE, Pa3BUTHE M 3HAYEHUE B
MOJIYYCHUH HOBBIX BEUIECTB M MaTepuaioB. Teopus CTpOEHUS OPraHUYECKUX
coenunennii A. M. BytnepoBa, e€ ocHOBHbIE NosioxkeHuss. CTpyKTypHbIe (HOPMYIIbI
opraHu4eckux BeuecTB. ['omomnorus, nzomepus. XuMUYECKasi CBSI3b B OPraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBinenre o KilaccUPUKaIUKM OpraHWYecKHX BemecTB. HomeHkiarypa
OpraHMYECKUX COEOUHEHMH (CUcTeMaTHuecKas) W TPUBHAJIbHBIE Ha3BaHUs
BKHEHIINX MTPEACTABUTENEH KIACCOB OPraHUYECKHUX BELECTB.

OKCIEPUMEHTAIIBHBIE METOJbl HM3YYEHMsSI BEIIECTB M HUX IPEBPALLCHHI:
O3HaKOMJIEHHE C 00pa3llaMy OpraHMYECKUX BEILECTB U MaTephallaMy Ha UX OCHOBE,
MOJICJIUPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAOIIOACHUE W ONHMCAHUE
JEMOHCTPALIMOHHBIX ONBITOB IO MPEBPALIEHUIO OPraHUYECKHX BEIIECTB MpU
HarpeBaHuH (IJ1aBlieHHue, OOYTJIMBAHUE U TOPEHUE).

YraeBogopoasl

AJIKaHBl: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH psa. Meran u 3TaH —
MPOCTEUIINE TPECTABUTENN QJIKAHOB: (PU3MUYECKHME M XUMHUYECKHUE CBOICTBa
(peakuuu 3aMelleHHs M TOPEHHMs), HAXOXKIEHUE B IPUPOJE, IOJYyYCHHE W
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUM psif. DTUIEH W MPONHIIEH —
MPOCTEUILINE TIPEJICTABUTENN QJIKEHOB: (PU3MUECKHME U XHUMHYECKHME CBOICTBa
(peakuuu  TUAPUPOBAHUWSA, TAJOTCHUPOBAHWSA, TUIApaTallMM, OKUCIEHUS W
NOJIMMEPHU3ALIMH ), ITOJIyYEHUE U IIPUMEHEHHUE.

Anxaauensl: OytamueH-1,3 u wmetunOyraauen-1,3: cTpoeHue, BaxkHeHIIne
XUMHUYECKHE CBOMCTBA (peakuus mnonumepusanuun). [lodyyeHue CHUHTETHYECKOro
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHYECKUHN psall. ALETUIICH —
OpOCTEHIINKA  MpEACTaBUTENb AaJKUHOB: COCTaB, CTpPOCHUE, (U3MUEecKHe U
XUMHUYECKUE CBOMCTBA (peakUuy THAPUPOBAHUS, TAJOT€HUPOBAHUS, THMApaTaluHy,
rOpeHusi), NOJy4YeHUEe U IPUMEHEHUE.

Apenbl. beHzon: cocrtaB, crpoeHue, (pU3MUYECKME M XMMHYECKUE CBOWCTBA
(peakuu TaJOreHUpPOBAHUS M HUTPOBAHUSA), MOJIyYEHHE W NpUMEHEHue. Tomyon:
cocmas, cmpoenue, (huzuieckue u Xumuieckue ceouUcmea (peakyuu 2ai0eeHupoB8aHus



U HUMpOB8Aanus), noiyuenue u npumerenue. TOKCUUHOCTb apeHOB. l'eHeTHUecKas
CBA3b MEXAY YII€BOAOPOJAAMHU, IPUHAIICKAIIUMU K PA3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKHA YIJIEBOAOPOAOB. IlpupomHblii Ta3 W MOIYTHBIE
HepTsanpie ra3pl. Hedtp u e€ mpoucxoxaenue. CrnocoObl mnepepaboTKH HEPTH:
NEPEroHKa, KPEKUHI (TEpMHUYECKUM, KaTalUTUYeCKuil), mnuposnus. [IpomykTsl
nepepaboTku He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBII
YTOJb U NPOAYKTHI €r0 MepepadoTKH.

OKCNepUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M MX [PEBPALICHUM:
O3HaKOMJIEHHE C 00pa3llaMH IIacTMace, KayuyKoB M pe3uHbl, Kojutekiuu «HedTe» u
«YTonp», MOJACIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB M TaJOr€HONPOU3BOJIHBIX,
IPOBEJECHUE NPAKTUUECKON PabOThI: MOJyUYEHUE ITUIICHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérnsle 3anaun.

Beluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMA,
KOJIMYECTBAa HMCXOJHOIO BEIECTBA WM NPOAYKTa PEAKIUU [0 M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WIH POJIYKTOB PEAKIIUH).

Kuciaopoacoaep:xamue opranu4ecKue coelMHeHUs!

[IpenenbHblE  OAHOATOMHBIE CHOUPTBL. MeETaHOI M 3TAHOJN: CTPOCHHE,
(¢u3nuecKkue W XUMHUYECKHE CBOWCTBA (pEaKUUU C aKTUBHBIMU METaJUIAMH,
raJIoreHOBOJIOPOJaMH, TOpEHUE), TpUMEHEHHE. BoaopoaHble CBS3HM  MEXKIY
MOJIEKYJIaMHU CITUPTOB. /[elicTBHE METaHOa U 3TaHOJIA HA OPTaHNU3M YeJIOBEKa.

MHoroaroMHble COUPTHI. DTUIEHTJIUKONIb U TJIMLIEPHUH: CTPOEHUE, (PU3NUYECKHUE
M XMMHMYECKHE CBOMCTBAa (B3aMMOACWCTBHE CO IICNIOYHBIMH  METAJUIAMH,
KaueCTBEHHasl peakuuss Ha MHOIOaTOMHbIE chUpTh). JleiicTBUe Ha OpraHusm

yenoBeka. [[puMeHeHne riauiepruaa U STUICHTITUKOJIS.

@deHosl:  CTpoeHHWE MOJIEKYJbl, (U3UYECKHUEe U XHUMHYECKHE CBOMCTBA.
Toxkcuunocts enona. [Ilpumenenue denona.

Anpaerunbl U kemowusi. PopManbIETul, aleTalbACTU: CTpOEHUE, PU3NUECKHE
U XUMUYECKHE CBOMCTBA (pPEaKIMU OKUCIEHUS U BOCCTAHOBJICHUS, Kau€CTBEHHBIE
peakum), NoJIydYeHuEe U IPUMEHEHUE.

OnHOOCHOBHBIE TIpECIIbHBIE KapOOHOBBIE KUCIOTH. MypaBbuHAs M YKCyCHas
KHUCJIOTBI: CTpOEHHUE, (PU3MUECKHE U XMMHUYECKHE CBOWCTBa (CBOMCTBa, oOLIME IS
KJIacca KUCIIOT, peakius dTepuduKaniu), moiaydyeHue u npumenenne. CteapuHoBas u
OJICMHOBAasA KHUCIIOTHI KaK MPEJCTABUTEIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak
COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIEE ACHCTBHE.

Crnoxxnble 2GUpBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupwl. ['mapomus >xupoB. [Ipumenenue >xupoB. buonormdeckas poib
KUPOB.

VYrieBoapl: coctaB, Kiaccuukanus yriaeBoAaoB (MOHO-, U- U MOJHUCAXAPHUIbI).
['moko3a — mpocTeduii MOHOCAaxapuJ: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIHI,



dbu3ndyeckre U XUMHUYECKHE CBOMCTBA (B3aumojeicTBue ¢ rumapokcuaom meau(ll),
OKHCJICHUE aMMHUAYHBIM PacTBOpOM okcuza cepedpa(l), BoccranoBieHue, OpokeHue
[JIIOKO3bI), HAXOXXJIEHHE B TMPHUPOAE, MPUMEHEHHE, OHOJOTHYECKas pOJib.
®otocunTe3. PpyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak HNpUpoJHbie mojaumepbl. CTpoeHHe Kpaxmaia U
Heunosio3bl.  dPu3nueckue W XUMUYECKHE CBOMCTBAa Kpaxmana (THAPOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHMsS] BEIIECTB M WX NPEBPAILCHHIA:
MIPOBE/ICHUE, HAONIOJACHUE W OINHMCAHHE JEMOHCTPALIMOHHBIX OIbBITOB: TOPEHHE
CIUPTOB, KAuye€CTBEHHBIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE H3TaHOJa
okcugoM Menu(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TIMILIEPUHA C
ruapokcunom Meau(Il)), anpaernnoB (okuciieHME aMMHAayHBIM PACTBOPOM OKCHJIA
cepeopa(l) m runpoxcumom wMenu(Il), B3aumojnelicTBUE KpaxMmala C HOJIOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Beluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00BbEMA,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOJAYKTa PEAKUMU IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkamme OpraHnyecKue COeTMHEHNS.

AMUHOKUCIIOTHI Kak aM(OTepHble OpraHu4eckue coenuHeHus. Puznueckue u
XUMUYECKHE CBOMCTBA aMHHOKHCIOT (Ha TmpuMepe TriauiuHa). buonorudeckoe
3Ha4YE€HHE aMUHOKHCIIOT. [lenTunpl.

benku kak MpuUpoOgHBIE BBICOKOMOJIEKYJIAPHBIE coeauHeHus. IlepBuuHas,
BTOpPUYHAsET M TPETHYHAs CTPYKTypa O€JKOB. XHUMHUYECKHE CBOMCTBA OEJKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCHepUMEHTAIbHBIE METOAbl M3YYE€HHsI BELIECTB M MX MPEBpPALICHUN:
HaOIIOCHUE U ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: AeHATypauus OEIKOB Npu
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIIKOB.

BbicokoMoieKyJISIDHBIE COeIMHECHHS

OCHOBHBIE TIOHATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEAWMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEIHSS MOJEKYJSpHas
macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH —
MOJIMMEPHU3AIUS U MOJUKOHAEHCALUS.

OKCNEpUMEHTAIBHBIE METOABbl M3YyYEHHs BELIECTB M MX IPEBpPALICHUM:
O3HAaKOMJIEHUE C 00pa3llaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, ILIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHbIX CBSI3eH NMpU U3yYEeHUU OpraHnyeckoi xumuu B 10
KJIACCE OCYIIECTBISIETCS 4Yepe3 HMCMOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATUH, SBISIFOIIUXCS CUCTEMHBIMHU JUIS OTACIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE TOHSATHSA: SBJICHWE, HAYYHBIM (DaKT, THUIOTE3a,
3aKOH, TEOpHS, aHAINW3, CUHTE3, Kilaccu(uKaius, MepUoOJUIHOCTh, HAOJIOJEHUE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICITUPOBAHHUE.

dusmka: MaTepus, DHEPrus, Macca, aToM, DOJIEKTPOH, MOJCKYJIa,
DHEPTETUYECKUHA YPOBEHB, BEIIECTBO, TEIO, 00HEM, arperaTHOe COCTOSIHHUE BEIICCTRA,
du3rUecKre BETMYUHBI M €IMHUIIB UX H3MEPEHUS.

buonorus: kmerka, opraHusMm, Omocdepa, OoOMEH BEIIECTB B OpraHU3ME,
doTOoCHHTE3, OWOJOTMYECKH aKTHBHBIC BemecTBa (OCNIKH, YIIACBOABI, JKUPBI,
dbepMeHTHI).

['eorpadusi: MuHEpaIBl, TOPHBIC IMMOPOJBI, TOJE3HBIE HCKOMAEMbIC, TOIUIMBO,
PECYPCHI.

TexHoJIorus: MUIEeBbIe TPOAYKTHI, OCHOBBI PAIIMOHAJIBHOTO IMUTAHUS, MOIOIINE
CpeACTBa, JIGKAPCTBEHHBIE M  KOCMETHYECKHE IIperapaThl, MaTepuaibl U3
HMCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKAS XUMUA

Teopernueckue 0CHOBbI XUMUM

XuMHUeCcKUil 351eMeHT. AToM. SIapo aroma, U30ToMnbl. DJIEKTPOHHAST 000JI0UKA.
DHepreTHyecKue YpOBHHU, MOIYPOBHH. ATOMHBIC opOWTanu, s-, P-, d- 3JIEMCHTEHI.
Oco0OeHHOCTH pachpeneNieHusl 3JEKTPOHOB MO OpOUTansiM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTYpAIIIS aTOMOB.

[lepnoanueckuii 3akoH U [lepuoguyueckass cucTeMa XUMHAYECKUX 3JIEMEHTOB [l.
N. MengeneeBa. CBsa3p nepuoguyeckoro 3akoHa u llepmoamyeckoil CUCTEMBI
xuMuueckux smeMmeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOICTB XHUMHUYECKHX DJIEMEHTOB U
00pa3zyeMbIX UMH TIPOCTHIX U CJIIOKHBIX BEIIECTB MO TPYIINaM U TiepuojaM. 3HAYCHUE
MIEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiectBa. XHUMHYECKas CBSI3b. BuAbl XUMHUYECKOW CBSI3U
(KoBaJICHTHasi HeEMOJISIpHAsT W TOJISIpHAs, WOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHMsl KOBAJICHTHOW XWMHUYECKOW CBA3M (OOMEHHBIE W  JIOHOPHO-
aKkienTopHslii). BogoponHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBLHOCTb.
Crenenb okucieHus. MMoHbI: KAaTUOHBI 1 AHUOHBI.



BemecTtBa MOJEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. THMbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTAJINYECKON PEIETKHU.

[Tonatne o aucnepcHbIX cucTeMax. VICTMHHBIE U KOJUIOMJHBIE PACTBOPBL.
MaccoBast 40JI BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTaHUYECKHUX COECIMHEHUM. Homenknarypa
HEOPraHMYEeCKUX BemeCcTB. ['eHeTHMdeckas CBSI3b HEOPraHMYECKUX BEIIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaAM.

Xumuueckas — peakuus.  Knaccuduxanus — XUMHYECKMX — peakiuid B
HEOPraHUYECKON U OPraHUYECKOW XUMHUU. 3aKOH COXPAHEHHS MacChl BEMIECTB, 3aKOH
COXPaHEHHMS U MPEBPALIECHUS SHEPTUHU NTPU XUMUUYECKUX PEAKIUSX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT paszinyHbIX (hakTopoB. OOpaTtumble
peakuuu. XHUMHUYECKOe paBHOBecue. DakToOpbl, BIUSAIOIIME HA COCTOSHUE
xuMudeckoro paBHosecus. [Ipunnun Jle [larense.

Onektponutuueckas aucconuanua. CuibHble U ciadbie AnekTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHASL.

OKHCIIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAIBHBIE METOJIBl M3YYCHMS BEIIECTB W WX MPEBPAILLCHUM:
nemoHcTpauus Tadmui «llepuoanueckass cucteMa XUMHUYECKUX 3ieMeHToB 1. U.
MenneneeBay, HM3ydye€HHUE MOJENECH KPUCTALIMYECKUX PEIIETOK, HAONIOJCHHE W
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3foKeHUE MEPOKCUjIa
BOJIOpPO/ia B MPUCYTCTBUM KATaIU3aTOPA, ONPEIEIICHUE CPEIbl PACTBOPOB BEILIECTB C
MOMOIIBI0 YHUBEPCATLHOTO WHIWKATOpa, PEAKIMd MOHHOTO OOMEHa), MpOBEICHUE
paKTUYECKON paboThl «BiusHuEe pa3nuuHbX (PaKTOPOB HA CKOPOCTH XMMHUYECKON
peaKuum».

Pacuérnrie 3agaun.

Pacuétel 1no  ypaBHEHHMSIM XUMHYECKMX PEAKIHK, B TOM  YHCIE
TEPMOXUMHUYECKHE PACUYETHI, PACUETHI C MCIOJIB30BAHUEM IOHSITUSA «MaccoBas H0JIA
BEILIECTBAY.

Heoprannuyeckasi xummus

Hewmeramel. [lonoxxenue HemeramnoB B [leproanueckon CHCTEME XUMUYECKUX
sanementoB J[. M. MenzaeneeBa U OCOOEHHOCTU CTPOEHHUS aTOMOB. DuU3MUECKHUE
CBOMCTBAa HEMETAJJIOB. AJUIOTPONHS HEMETAUIOB (Ha TMpUMEpe KHUCIOpOojaa, CEpHI,
docdopa u yraepona).

XUMHUYECKUE CBOMCTBA BAXHEWIIIMX HEMETAJIOB (TaJOTEHOB, CEpbl, a30Ta,
docdopa, yraepona u KpeMHUS) U UX COSTUHEHUHN (OKCHUIOB, KM CIOPOICOACPIKAIITIX
KHUCJIOT, BOJOPOJIHBIX COCTUHCHUN).

[IpuMeHeHne BaKHENIIUX HEMETAIIJIOB U X COCUHECHUM.



Mertamnbl. llonoxenue MmertaioB B llepuoamyueckoi cUCTEME XUMHYECKUX
sanementoB JI. M. MengeneeBa. OcoOEHHOCTH CTPOEHUSI NEKTPOHHBIX 000JIOUEK
atomoB MetauioB. OOmue ¢usznyeckne cBoicTBa MeTauioB. CIulaBhl METAILIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILJIOB.

XHUMHUYECKHE CBOWCTBA Ba)XKHEHIIUX METAIOB (HATpUM, KaJluid, KaJbIIHi,
MarHui, almfOMUHUH, [IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUH.

OObmue crnocoOsl ModydeHUs MeTamuioB. [IpumeHeHHe MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTANIbHBIE METOJbl HW3yYEHHsS BEHIECTB M WX MpPEBpalICHUN:
U3y4YeHHe KoJuleKuuu «MeTamibl M CIUIaBbl», O0pa3loB HEMETAIIOB, pEIICHHUE
AKCIIEPUMEHTAJBHBIX 3a7a4, HaOJIOJEHUE W ONUCAHUE JEMOHCTPAIIMOHHBIX H
Ja00pATOPHBIX OMNBITOB (B3aUMOJIEHCTBUE TUAPOKCHAA AJTIOMUHUS C PAaCTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuérel Macchl BemiecTBa WU 00BEMA Ta3oB MO W3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WIH O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOIMUECTBA BEUIECTBA) MPOAYKTOB PEAKIIUHU, €CIIU OJHO U3
BEIIECTB UMEET MPUMECH.

XuMHA 1 )KU3Hb

Ponp xumMum B 00€CTEUEHHUU HKOJOTHYECKOM, ISHEPreTUYECKOW M THIINEBON
0€30MacCHOCTH, Pa3BUTUM MeIULMHBL. [loHATHE O Hay4YHBIX METOAAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOIMMX HAYYHBIX MPUHIMIAX MPOMBIIIIICHHOTO MOTYyYEHUS
BA)KHEUILINX BELIECTB.

UenoBek B MHUPE BEHIECTB M MATEPUATIOB. BAXKHEHIINE CTPOUTEIBHBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepHaibl, KPACKH, CTEKJIO, KEpAMUKA, MATEPHUAIbI
JUIS1 DJICKTPOHUKH, HAHOMATEpHUabl, OPraHMUYE€CKHUE U MUHEPAIbHBIC Y00pEHHUS.

XuMHUsT W 3I0pOBbE UEIOBEKA: IpaBWiia HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOTO UCIOJIb30BAHUS MPENapaToOB ObITOBOW XUMHH B
[MOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXIpeAMETHBIX CBSI3el MpU U3y4YeHUH OOLIEH U HEOPTraHUYECKOM
xuMuu B 11 Kacce OCyIIECTBISETCS Yepe3 UCIIOIb30BaHNEe KaK OOIINX €CTeCTBEHHO-
Hay4YHBIX MOHSATHUM, TaK U TOHATHUM, SBISIIOIIUXCA CHUCTEMHBIMHU IJI OTACIIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEeHHO-HAY4YHBbIC TOHSATHUS: HAy4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHalIW3, CHUHTE3, Kiaccu(uKaius, MNEePUOJIUYHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHNE, SIBJICHUE.



du3uKa: Marepusi, SHEPTUsi, Macca, aroM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAaJIMOAKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKU YpPOBEHb, BEIECTBO, TEJNO,
00BEM, arperaTHOE COCTOSIHHE BEIIEeCTBa, (DU3WUYCCKHUE BEITUYMHBI U CIUHUIBI WX
M3MEPEHUS, CKOPOCTh.

buonorusi:  knmeTrka, oOpraHu3M, OKOCHCTeMa, Owocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpanbl, TOPHBIC MOPOJIBI, TOJIE3HBIC HCKOMAeMbIC, TOILIUBO,
peCypChl.

TexHonmorusl: XUMHUUYECKAs MPOMBIINUIEHHOCTb, METAJUIyprusi, IPOW3BOJCTBO
CTPOUTENIBHBIX MaTE€pPUAJIOB, CEIbCKOXO3AMCTBEHHOE IPOW3BOJICTBO, IHILEBAs
MPOMBIIIJIEHHOCTD, dhapMarieBTHYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKUX TIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHasioB,
AJIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHAN HA BA3OBOM YPOBHE CPEJHETO OBIIEI'O
OBPA3OBAHUA

[InannpyemMble pe3ysbTaThl ONMMPAKOTCS Ha BeAyLMe LeJieBble YCTAHOBKH,
OTPAKAIOIIME OCHOBHOM, CYIIECTBEHHBIM BKJIAJl U3y4aeMOM IIPOTrpaMMbl B PA3BUTHE
JUYHOCTH OOY4YaIOIIMXCsl, UX CIOCOOHOCTEH C HCHOJb30BaHUEM O0OPYI0BaHMS
neHTpa «Todka pocTay.

B cTpyKType IIIaHupyeMBbIX pe3yJIbTaTOB BBIICISAIOTCS CJeAYIOLIHe IPYNIIbI:

JIMYHOCTHBIE PE3YJIbTATDBI

O®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJabTaTaM OCBOCHUS
oOyYaromuMucad MpPOrpaMM CpeaHero oomero oOpa3oBaHUs  (JUYHOCTHBIM,
METalpeAMETHBIM M NOpeaMeTHbiM). HaydHo-meToaudyeckoil  OCHOBOWM Ui
pa3pabOTKU IUIAHUPYEMBIX pE3yJlbTaTOB OCBOCHHUS IPOTpaMM CpPEIHEro OOIIEero
o0Opa30BaHUsl SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBercTBHM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOEHUS NpeaMeTa «XUMHUS» HAa YpPOBHE CPEIHEro
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHE OOYYAIOIIMMHUCI POCCHHUCKOM TPaXKIAHCKOW MICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEIEHUIO;

HaJu4Khe MOTUBALIUU K 00Y4YEHHUIO;

L[E€JICHANIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTHh OOYyYaromuxcs pyKOBOJCTBOBAThCS B CBOEH
NEATENBHOCTH L€EHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKAMH, IPUCYLIMMHU IIEJIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJU4Me MPAaBOCO3HAHUS HKOJOTHYECKON KYyJIbTYypbl U CIOCOOHOCTU CTaBUTH
LEJIN U CTPOUTD JKU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XHUMHUSD» JOCTUTAlOTCS B
€IMHCTBE Y4eOHOM U BOCHUTATENBHOM JEATENIBHOCTH B COOTBETCTBHUHM C
T'YMaHUCTHYECKUMH, COLUOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMHU U
ujealaMi pOCCUHUCKOI0 rpakIaHCKOro OOLIECTBA, MPUHATHIMU B 00I1IECTBE HOPMaMU
U TpaBUJIaMUd  TOBEIEHMS, CHOCOOCTBYIOUIMMHU MpOIECCaM  CaMOIIO3HAHMS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS! IMYHOCTH O0YYaIOUTUXCS.

JIM4HOCTHBIE  pE3yJIbTaTbl OCBOEHUS MpeaMeTa «XUMHUS»  OTPaKaroT
c(OPMUPOBAHHOCTh ONbITa TO3HABATEILHOM U TMPAKTHYECKON J1€ATEIbHOCTH



oOyyaromuxcs 1Mo peaau3aluy NPUHATHIX B OOLIECTBE LIEHHOCTEHW, B TOM YHUCIIE B
YacTH:

1) rpakIaHCKOTr0 BOCIIMTAHUA:

OCO3HaHUsl OOYYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IPaB M OOS3aHHOCTEM,
YBa)KEHUS K 3aKOHY U IPABOIOPSAKY;

OPEICTaBICHUS O COLMAJIbHBIX HOpPMAax M MPaBWIAX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATEIBHOCTH MPU CO3aHUU Y4EOHBIX
IIPOEKTOB, PEIICHNN Y4€OHBIX M MO3HABATEIBHBIX 33/]a4, BBHIIOJIHEHUH XUMHYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTM NOHMMATh M NPUHUMATb MOTHUBBI, HAaMEPEHHUs, JIOTUKY U
apryMEHTBI JIPYTUX MPU aHAIU3€ PA3IUYHbIX BUAOB YUEOHOU AESTENbHOCTH;

2) NaTPUOTHYECKOTO BOCIIMTAHNS

[EHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY W HAy4YHOMY HAaCIEIUIO
OTEYECTBEHHON XUMUMU;

YBOKEHUA K TMPOILIECCy TBOpPUECTBA B OOJACTH TEOPUHM U IPAKTHUECKOTO
MPUMEHEHUsI XUMHUHU, OCO3HAHMS TOr0, YTO JIOCTHKEHHS HAyKU €CTh PE3yJbTar
JUINTEJIbHBIX ~ HAOMIOAEHUM,  KPOMOTJIMBBIX  JKCIEPUMEHTANIbHBIX  IOHMCKOB,
IOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;

MHTEPECA U NTO3HABATEJIBHBIX MOTUBOB B IIOJIYYEHUH M ITOCJIEAYIOLIEM aHAIN3E
MH(POpPMAIIMHU O NEPETOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPAaBCTBEHHOI'O CO3HAHUS, 3THYECKOTO [IOBEICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTyalluH, CBA3aHHbIE C XUMUYECKUMU SIBIICHUAMHU, U
OPUHUMATh OCO3HAHHBIE PELICHUS, OPHUEHTHPYSICh HA MOPAJIBHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE TOBENEHHME M IIOCTYNKM CBOMX TOBapUUIEH C
MO3ULIMA HPABCTBEHHBIX M TMPAaBOBbIX HOPM M OCO3HAHUE TMOCIEACTBUU 3STUX
MOCTYIIKOB;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

NMOHMMAaHUA IEHHOCTEeH 370poBoro W Oe3omacHoro oOpa3za  KHU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PHU3UYECKOMY U
NICUXUYECKOMY 3]I0POBbIO;

coOnrofieHusT TpaBui 0e30MacHOro oOpalleHHst C BeleCTBaMH B  OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

[IOHUMAHUs [EHHOCTH MPaBWJI HHIWBHUAYAJIbHOTO U  KOJUIEKTUBHOI'O
0e301acHOro MOBEICHUS B CUTYalUsX, YTPOXKAIOIINUX 3TOPOBbIO U KU3HU JIIO/ICH;

OCO3HAaHMUSl TOCIEACTBUNA M HENPUSTHS BPEIHBIX MPUBBIYEK (ynoTpeOseHus
QJIKOT0JIs1, HAPKOTUKOB, KypEeHHUS);



5) TpyA0BOIr0 BOCTIMTAHUS:

KOMMYHUKATUBHOU KOMIIETEHTHOCTH B y4e0HO-HCCIIeI0BATEICKON
NeSTEeIbHOCTH, O0IIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSATEIbHOCTH;

YCTAHOBKHM Ha aKTUBHOE Y4aCTHE B PEHICHUHU MMPAKTUYECKUX 3a7a4 COLMAIBHOM
HaIpPaBJICHHOCTH (B paMKaX CBOEro KJacca, IKOJbI);

WHTEpeca K MPAKTHIECKOMY HM3YUCHHIO MPOQECCU pazIudHOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUUN 1O XUMUH;

YBOXEHUS K TPYHy, JIOASIM TpyJa U pe3ysibTaram TPYAOBOM JEATEIbHOCTH,

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBUIAYAIbHOM  TPACKTOPUU
oOpazoBanusi, Oyayuiei npodeccun U peaanu3aiui COOCTBEHHBIX KU3HEHHBIX TJIaHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEM K XHMHH, HWHTEPECOB W
MOTpeOHOCTEHN 001IeCTBa;

6) IKOJIOrH4YeCKOr0 BOCIIHTAHMSI:

AKOJIOTUYECKU I1€JIECOO0OPA3HOr0 OTHOIIEHUS K TMPHUPOJIe, KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MJIE;

NOHUMAaHUSl TJIO0AJTBHOTO XapakTepa OKOJOTUYECKUX MpoOseM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIbHOU CPENbI;

OCO3HaHUSI HEOOXOAMMOCTH UCIOJIB30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOIIPOCOB PALMOHAJIBHOTO IIPUPOAOIIOIb30BAHUS;

AKTUBHOTO HEIPUATHUS IEUCTBUM, IPUHOCAILLINX BPEI OKPYKAIOLIEH MPUPOIHOU
cpene, YMEHHUsI MPOTHO3UPOBATh HEOJArOoMpUSITHBIE IKOJIOTUYECKUE TMOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUNA U MPEAOTBPALIATh UX;

HAJIMYMSL PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KYJIbTYPHI,
OIbITA AEATEIIBHOCTH 3KOJIOTUYECKOM HANPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
UMU B MO3HABATEIHHOM, KOMMYHUKATUBHON U COIMAJIIBHOW MPaKTUKE, CIIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTUBOCTOATH UACOJIOTHH XeMO(poOHH;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHHUS CHeUU(PUKM XUMHU KaKk HayKd, OCO3HaHWS €& poju B
GbopMUPOBAHUU PAlMOHATILHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHUM IIE€JIOCTHOTO
npeACTaBieHUs] 00 OKpYXarollleM MHpPE KaK O €IWHCTBE MPUPOIbI U UYEJIOBEKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHuu MNpoOJeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS;

yOeXXIEHHOCTH B 0COOO0M 3HAYUMOCTH XUMUU JJIsI COBPEMEHHOMN ITUBUII3AIUU:
B €€ T'YMaHUCTUYECKON HANpaBICHHOCTH M BXXHOW POJU B CO3JaHMM HOBOH 0a3bl
MaTepuaibHON KYJIBTYPhI, PEIICHUH TJIOOATBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, DJHEPre€TUYECKOW, MHUINEBOM H  SKOJOTMYECKOU



0€30MacHOCTH, B Pa3BUTHUH MEAMUIIMHBI, 0OECIICYEHUH YCIOBUN YCIEUIHOrO TpyJa U
HKOJIOTMYECKH KOM(MOPTHOM KU3ZHU KaXJA0T0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM  IpaMOTHOCTH: IOHUMAaHUS  CYIIHOCTH  METOJIOB
MMO3HAHHUS, HWCIOJNb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTHM HCIOJIb30BaTh
noJiydaeMble 3HaHUS IS aHaU3a U OOBSCHEHHUS SIBJICHUI OKPYXAIOIEro MHpa U
IPOUCXOAIIMX B HEM U3MEHEHHM, yMEHUs JieNlaTh 0OOOCHOBAHHbBIEC 3aKIIIOUYECHHS Ha
OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IIEJIbIO MOYUYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEJIbBHO ~HCIOJIb30BaTh XUMHUYECKUE 3HAHUS A
penieHus IpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K MO3HAHUIO U UCCIEN0BATEIBCKOMN IEATEIbHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTM K  HENPEphIBHOMY  OOpa3OBaHUIO U
caMOoOOpa30BaHMIO, K AKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHMM 1O XUMHUHU B
COOTBETCTBHHM C >KM3HCHHBIMHU OTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTAM Tpyla B pazNuyHbIX cdepax MpodecCHOHATbHON
JESATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHbIE pe3yNbTaThl OCBOCHHUSA Y4YEOHOTO mpeamera «XUMHs» Ha
YPOBHE CpeIHEro o01ero o0pa3oBaHus BKIOYAIOT:

3HaYUMBIE s (dopMupoBaHus MHUPOBO33PEHUS oOyuaromuxcs
MEXIUCIUTUTMHAPHBIE (MEXKIIPEIMETHbIE) OOIICHAYYHbIE TOHSATHUS, OTPaXKAIOIIIE
[[EJIOCTHOCTh HAay4YHON KapTUHBI MHpa U CHenupuKy METOJ0B MO3HAHMUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BELIECTBO, DHEPIHUs, SBJICHUE,
IpPOLECC, CUCTEMA, HAy4YHbIM (DaKkT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCIIeI0BaHUE, HAOII0ACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCadbHble yueOHBbIE IeHCTBHs (IMO3HABATEIbHBIC, KOMMYHUKATHUBHEIE,
peryJisTUBHBIE), obecneunBarome GopMupoBaHre (YHKIUOHAIBHON I'PaMOTHOCTH
U COLMAIbHON KOMIIETEHLUN O0yYaroIXCs;

CIIOCOOHOCTh OOYYAIOIIUXCSl MCTOIB30BaTh OCBOCHHBIC MEXIUCITUTUIMHAPHEIE,
MHUPOBO33pEHYECKHE 3HAHWA W  yHHUBEpcajdbHbIe  Yy4eOHbIE  JEHCTBUS B
II03HABATEIBbHON U COLIMAJIBHOU MPAKTUKE.

MeramnpenMeTHble  pe3yNbTaThl  OTPaKalOT OBIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMU MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JCHCTBUSIMHU.

Osiaanenne YHUBEPCAJIbHBIMU y4eOHBIMH NMO3HABATEeJIbHbIMHU
AeCTBUSIMMU:

1) 6a30BbIe JJOrHYecKHe AeiiCTBHS:

CaMOCTOSITENIbHO (POPMYITMPOBATH M aKTYaJIHU3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpUBaTh;



ONpENEsATh LEIU JACATECIBHOCTH, 3ajaBasg NapaMeTpbl W KPUTEPUH UX
JOCTUKEHUS, COOTHOCUTD PE3YIbTATHI ACSATEILHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

WCIIOJB30BaTh MNPU OCBOCHUM 3HAHUW MNPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISAITh XApPAaKTEpPHbIE MPU3HAKA TOHSATUA M YyCTaHABIMBATh WX B3aHMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIONINE TOHATHSA JJISI OOBSICHEHUS OTACNIBHBIX (PAKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPUH JIJIS1 KITACCU(DHUKAIINN BEIIECTB M XUMHICCKUX
peakumii;

yCTAHABIMBATh  NPUUYMHHO-CJIEJACTBEHHBIC CBSI3M  MEXKIYy  HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOHUThH JIOTHYECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JEIyKTUBHBIE, TIO
aQHAJIOTHM), BBISIBISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUYUST B paccMaTpUBAECMbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKJIIOUCHUS,

MPUMEHATh B IIPOIIECCE IMO3HAHUSI, MCIIOIB3YEMbIE B XUMHUU CHUMBOJHUYECKUE
(3HaKOBBIE) MOJCIH, MPEOOPa30BHIBATh MOJACIBHBIC MPEICTABICHUS — XUMHUUYCCKUN
3HaK (CMMBOJ) AJIEMEHTa, XuMHUUecKkas (Gopmylia, ypaBHEHUE XUMUYECKON peaKkIuu —
MPpU PEIICHUM Y4YEeOHBIX TIMO3HABATENIBHBIX M TMPAKTUYECKUX 3ajlad, NPUMEHSTh
Ha3BaHHBIC MOJICJIbHBIC TMPEJCTABICHUS JJISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIHM.

2) 0a3oBbIE HCCJIEI0BATEILCKHE AeliCTBUS:

BJIaJIECTh OCHOBAaMM METOJIOB HAyYHOTO MO3HAHUSA BEIIECTB U XHMHUYECKHUX
peaKkuuii;

dbopMyIUpOBaTh 1IEIH M 339K UCCISTOBAaHUSI, UCIIOIb30BaTh MIOCTABICHHBIC U
CaMOCTOSITEIIbHO C(hOPMYJTHPOBAHHBIC BOMPOCH B KAa4eCTBE MHCTPYMEHTA IMO3HAHUS
U OCHOBbI i1 (OpPMUPOBAaHMSI THUIOTE3bl 10 TMPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJIETh HABBIKAMM  CaMOCTOSITEJIbHOTO  TUIAHUPOBAHUS W TPOBEACHUS
YYCHUYCCKUX DKCIICPHUMEHTOB, COBEPIICHCTBOBAThH YMCHHS HAOJIOJaTh 3a XOI0M
mporecca, CaMOCTOSTEIBHO IIPOTHO3UPOBATh €ro  pe3yibrar, (OpMYyJIHpPOBATh
0000IIIeHNsT U BBIBOABI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIAHHOM padoTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOM  HWCCIEAOBATENbCKOM ¥ TPOCKTHOU
NESTETLHOCTH, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY
METOJIOB PEIICHUs MPaKTUYECKUX 3a7ay, MPUMEHEHHUIO Pa3JIMYHBIX METOJIOB
MTO3HAHUSL.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCSA B  Pa3IMYHBIX HCTOYHUKAX wuHPopMmanuu (Hay4dHO-
MOMYJISIpHAs TUTEPaTypa XUMUYECKOTO COJIEPKAHUS, CIIPABOYHBIE TIOCOOUS, PECYPCHI



WNurepHera), aHanu3upoBaTh HWHQOpPMAIMIO pPA3IUYHBIX BUJIOB H  (opm
IIPEACTABICHUS], KPHTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYHBOCTD;

(GopMynupOBaTh 3ampoCchl U NPUMEHATH Pa3jIHYHbIe METOAbl MpPH TOUCKE U
orOope wuHbOpMaNMK, HEOOXOAMMOW JJiA  BBIIOJHEHUS Y4YeOHBIX  3a7ad
onpenenEHHOro TUIA;

npuoOpeTaTb ONBIT HKCHOJb30BaHUA HH(POPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OPMY MpeICTaBICHUS HHPOPMAIIH
(cxeMbl, TpaduKH, JUarpaMmbl, TaOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAUECTBE CPEJICTBA MPHU padOTe C XUMUUYECKON
uH(popMaIMell: NPUMEHSITh MEXIpeAMEeTHbIe ((U3MYeCKue M MaTeMaTHYeCKHE)
3HAKW U CUMBOJIBI, (hOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsTHOCTH.

OBJageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHY JICHCTBUSIMU:

3a/1aBaTh BOMNPOCHI MO CYIIECTBY OOCYKIAaeMOMl TEMbI B XOJE AHAJIOTa W/WIU
JUCKYCCUH, BBICKa3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEMIOKEHUSI OTHOCUTEIBHO
BBIIIOJIHEHUS [TPEAJIOKEHHON 3a/1a4u;

BBICTYIIaTh C IIPE3CHTALMEN pEe3ylbTaTOB I03HABATEIbHOU JEATEIBbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHUKAMH IPHU BBINOJTHEHUU
XUMHUYECKOTO 3KCHEPUMEHTa, MPaKTUYECKOM paldOThl MO HMCCIEIOBAHHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3ali yueOHOro npoekTa u (opMyJInpoBaTh BBIBOJBI IO
pe3ynbTatam NPOBEAEHHBIX HCCIEIOBAaHWN IMYTEM COIIACOBAHUS IO3WLHANA B XOJE
00CcyXeHUsI 1 OOMEHa MHEHUSIMHU.

OByajieHue yHUBEPCAJIbHBIMY PeryJITUBHBIMH 1HiCTBUSIMM:

CaMOCTOSITEJIbHO IUIAHUPOBaTh M OCYIIECTBISATh CBOIO IO3HABATENIbHYIO
NEeSATENbHOCTh, ONpeaensas e€ Uead M 3aJayd, KOHTPOJUpOBaTh U IO MeEpe
HEOOXOUMOCTH  KOPPEKTHUPOBATHh MpEAJiaraeMblii  allfOPUTM  JCUCTBUU  MpuU
BBITIOJIHEHUM YYE€OHBIX M MCCIENOBAaTEIbCKUX 3ajlad, BbIOMpaTh Hauboliee
3¢ (PexTUBHBIA CMOCOO WX pemeHuss ¢ Yy4E€TOM TMOJYy4YEHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUUYECKUX PEAKLIMSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATENHHOCTH HAa OCHOBE cCaMoOaHalu3a U
CaMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «Oprannyeckas XuMUsD» OTPaKatoT:



c(OPMHUPOBAHHOCTh  MPEACTABICHUM O  XUMHYECKOW  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHON KapTHHBI MUpPA, POJIM XMMUHU B MMO3HAHUM SIBICHHUI MPUPOJIBI,
B (OpPMHUPOBAaHMM MBIIUIICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIHOHAIBHOM
IPAaMOTHOCTH, HEOOXOAMMOW JUIsl pelIeHUs] MPAaKTUYECKUX 33Ja4 U SKOJIOTMYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJIHOM Cpele;

BJIQJICHNE  CUCTEMOW  XUMWYECKMX  3HAHUW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATraK0IINE MOHATUS (XUMUYECKUN AJIEMEHT, aTOM, AJIEKTPOHHAs 000J04YKa
aTomMa, MOJEKYJa, BaJ€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, XHMHUYECKasi CBS3b,
cTpykTypHas dopmyna (pa3BépHyTass M COKpallléHHas), MOJb, MOJSpHas Macca,
MOJIIPHBIN  00BEM, YIJIEPOAHBIA CKeNeT, (YHKIMOHAIbHAs TpyIma, paauka,
U30MEPHsI, U30MEPBI, TOMOJIOTUYECKHUI P, TOMOJIOTH, YTIE€BOJIOPOIbI, KUCIOPOA U
a30TCo/EpXKalllhe COCAWUHEHHsS, MOHOMEpP, IIOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHHMS); TEOpPUM U 3aKOHBI (TEOpUs CTPOEHUs
opranudeckux BemecTB A. M. bymiepoBa, 3aKOH COXpPaHEHHs MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XHMHH; MHMPOBO33PECHUYECKHE 3HAHUS,
JeXallre B OCHOBE NOHMMAaHMsI IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUH,
(pakTOJOTMYECKHE CBEJIEHUSA O CBOWMCTBAaX, COCTaBE, IMOJYYEHWH U O€30MacHOM
WCIIOJIb30BaHUM BAXKHEUIIMX OPraHUYECKHX BEIIECTB B OBITY U NPAKTUYECKON
NEATEIBbHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHUI BBIABIATh XapaKTEpHbIE MPU3HAKK TOHATHUH,
yCTaHaBJIMBAaTh WX B3aMMOCBSI3b, HMCIOJb30BaTh COOTBETCTBYIOLIME MOHSATHS MpU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALIEHUI OPraHUYECKUX COCANHEHUI;

c(OPMUPOBAHHOCTh YMEHHUI HCIONb30BATh XUMHYECKYIO CHUMBOJIMKY JJIf
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) popMy
OpPraHUYECKUX BEIIECTB U YPAaBHEHUI XUMUYECKUX PEAKLIMIA, U3rOTABINBATh MOAEIIN
MOJIEKYJI OpPTraHWYECKHUX BEUIECTB I WUIIOCTPALMM HUX XUMHUYECKOTO H
MIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH YyCTaHaBIMBATh NPUHAUIEKHOCTh H3YYECHHBIX
OPraHMYECKUX BEIIECTB II0 MX COCTaBy M CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpynmne CcoeAuHeHUH (YIJIeBOAOPOIbI, KHUCIOPOJI M  a30TCOJEpIKalle
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JlaBaThb WM Ha3BaHUA IO
cuctematuyeckoi Homenknatype (IUPAC), a Takke NpuUBOIUTH TpPUBUAIBHBIC
Ha3BaHUSl OTMAEJbHBIX OPraHMYECKUX BEIIECTB (PTWJIEH, IPOMMIIEH, AaleTUJIEH,
STUJICHTIIMKO/b, TJIHLEPUH, (PeHod, (popmanplerua, ameraibAeruj, MypaBbHHAs
KHCJIOTa, YKCYCHasl KHMCIJIOTa, OJIEMHOBAasl KHCJOTA, CTEAPUHOBAs KHCJIOTA, IJIFOKO3a,
bpykTO3a, Kpaxmal, eJJTr0JI03a, TIUIKH);

c(OPMUPOBAHHOCTh YMEHHUS OMNPEAENATh BHAbBl XMMHUYECKOM CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);



C()OPMUPOBAHHOCTb YMEHHUS IPUMEHATh IOJIOKEHUS TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytnepoBa s 0OBSICHEHHsI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHMI XapaKTEpPH30BaTh COCTaB, CTPOCHUE, (PUINUECKHUE
U XMMHMYECKHE CBOMCTBA THUIWYHBIX INPEICTABUTENCH Pa3IUYHBIX KIACCOB
OpPraHMYECKUX BEUIECTB (METaH, TaH, 3TUJIECH, NPOINUJIEH, alleTuiIeH, OyraaueH-1,3,
MeTunOyTaaueH-1,3, 6eH307, METaHOJI, 3TaHOJ, ATUICHTIUKOIb, TIUIEPUH, (EHO,
aneTanbAerull, MypaBbHHasi U YKCYCHAasl KHCJOTHI, TJIFOKO3a, Kpaxmal, LEJUI0I03a,
aMUHOYKCYCHAasl KHCJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBS3b MEXKIY HHUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHYECKHX PpEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYJI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HMCTOYHUKU YTIEBOJOPOIHOTO
ChIpbs (HE(TH, MPUPOIHBIN Ta3, yrojib), CIOCOObI UX MEPEPAOOTKU U MPAKTHYECKOE
IpUMEHEHHUE NPOAYKTOB NepepadoTKy;

Cc(OPMUPOBAHHOCTh YMEHMM NPOBOAUTH BBIUUCICHUS MO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM HPOAYKTa
pEaKlMH [0 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO M3 UCXOJHBIX BEIIECTB
WJIU TIPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUM BJIaJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METO/AX
HAy4YHOTI'O [TO3HAHHUSI, HCIIOJIb3YEMBIX B XUMHH IIPU U3YYEHUU BELIECTB U XUMUYECKUX
ABJICHUHN (HAOJIO/IEHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE), HCIIOIb30BATh
CUCTEMHBIE XUMUYECKUE 3HAHUS ISl IPUHATHUS PEIICHU B KOHKPETHBIX KU3HEHHBIX
CUTYaIIMSIX, CBSI3aHHBIX C BEILIECTBAMU U UX MPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MpaBHUiia MOJIb30BAHUS XUMHUYECKOU
nocyno u jabopaTOpHbIM 00OpYyJIOBaHHMEM, a TaKXe IMpaBuja OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLUMSIMH IO BBINOJIHEHHIO JaOOPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBINOJHATh XUMUYECKUN
JKCIIEPUMEHT (TIPEBPALLEHUS OPraHWYECKUX BELIECTB IIPU HATPEBAaHUU, NOJyYECHHE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMM OPTaHUYECKUX BELIECTB,
JeHaTypauus OeJIKOB IPU HAarpeBaHUM, IBETHHIE PEAKIIMKU OEJIKOB) B COOTBETCTBUH C
paBUJIaMHU TEXHUKH 0€30MacHOCTH MU 0OpalieH!H ¢ BEIIECTBAMU U J1a00paTOPHBIM
000pyI0OBaHUEM, MPEACTABIATh PE3YyJIbTaThl XMMHUYECKOIO JKCIEpUMEHTa B (opme
3allUCH YpPaBHEHHUH COOTBETCTBYIOUIMX peakuuid U (HopMynIHpoBaTh BBIBOJBI Ha
OCHOBE 3TUX PE€3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKHM aAHAJIU3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TOJIY4aeMYH0 M3 pa3HbIX MCTOYHMKOB (CpelcTBa MacCOBOMU
uHpopmaiuu, IHTepHeT 1 Apyrux);



c(hOpMHUPOBAHHOCTH yMEHUM’ coOI01aTh npaBuia  AKOJOTUYECKU
1[eJ1ecCO00pa3HOro TMOBEACHUS B OBITY W TPYAOBOM JACATENBHOCTH B LEJSAX
COXpaHEHUs CBOET0 3J0pOBbS W OKpYXalolEeHd NPUPOJHOM Cpellbl, OCO3HABATH
OMACHOCTh BO3JICHCTBUS HA S>KUBBIE OPTraHU3MBI ONPEACIEHHBIX OPTaHUYECKUX
BELIECTB, MOHMMAasi cMbica mnokazatens [IJIK, mosicHAT, Ha mpuMepax CHocoObI
YMEHBIICHUS U TPEOTBPAILICHUS UX BPEAHOIO BO3ICUCTBUS HA OPraHU3M YEJIOBEKa;

A O0YYaromMXCsi C OTPaHMYEHHBIMA BO3MOXKHOCTSIMU 3/IOPOBBSI: YMEHHE
MPUMEHATHh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAAaX IIO3HAHHS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CJEeNbIX U CIa0OBUIAIIMX OOY4YAIOMIMXCS: YMEHHUE HCIOIb30BaTh
penbedHO-TOYeUHyI0 cucteMmy oOo3HaueHuid JI. bpaiinsg s 3amucu XMMHYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «OO011as 1 HeOpraHU4eCcKasi XUuMUsDH)
OTPaXaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O  XUMHUYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYUYHOU KapTUHBI MUpPa, POJIM XUMHUHU B MO3HAHUU SIBJICHUI TIPUPO/IBI,
B (OpPMHUPOBAHUU MBIIUJICHUS M KYJIbTYpbl JHUYHOCTH, €€ (YHKIIMOHAILHOMN
IPAaMOTHOCTH, HEOOXOJMMOM Il PEIICHUS MPaKTHYECKHUX 3aJad M DKOJIOTHYCCKHU
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 370pPOBbIO U IPUPOJTHOU Cpeie;

BJIAJICHUE  CHCTEMOM  XUMMHMYECKMX  3HAHUH,  KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraloIyue MOHITHS (XMMHYECKHH >JEMEHT, aToM, u30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpOUTAIIM aTOMOB, HWOH, MOJIEKyJla, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, JJICKTPOOTPHULIATEIILHOCTh, CTENEHb OKHCICHMS, XHMHYECKas CBS3b
(KoBajieHTHasi, MOHHAsI, METAJUTMYECKas, BOJOPOAHAs), KpUCTAUIMYECKasi peIIETKa,
TUNBl ~ XUMHYECKUX  PEaKkIui, pacTBOp,  DJIEKTPOJUTHI,  HEIJICKTPOJUTHI,
AJIEKTPOJINTUYECKAs  JAUCCOLMAIMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XHMHMYECKOM peakiuyd, XHMHUYECKOE PaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
BJICKTPOJIUTHYECKON AUCCOIUAIH, TTIepruoanyeckuit 3akoH /1. . MenaeneeBa, 3akoH
COXpaHEHMs MAacChl BEIECTB, 3aKOH COXPAHEHUS U TMPEBpAIlCHUS DHEPrUU MPHU
XUMUYECKUX  PEaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHN SI3BIK  XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIKAIIME B OCHOBE MOHUMAHUA NPUUYUHHOCTH U
CUCTEMHOCTH XHMHYCCKHUX SBIICHHM, (PAKTOJOTMYECCKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH W O€30MaCHOM HCIIOJIb30BAHUM BAXXHEHIITMX HEOPTaHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATCIbHOCTH YEJIOBEKa,;



c(OPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIE MPU3HAKH TMOHITHMA,
YCTAaHaBJIMBATh WX B3aUMOCBS3b, HCMOJB30BAaTh COOTBETCTBYIONIUE MOHSTUS TpPU
ONMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpMHUPOBAHHOCTh yMEHHUH WCIOJb30BaTh XHMHYECKYI0 CHUMBOJHKY IS
coctaBieHuss  (OpMyJ  BEIIECTB M  YpPaBHEHMH  XUMHMUYECKHX  pEaKIuii,
cuctematuyeckyto HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHblii ra3, yrJIeKUCIbIM Tra3, aMMHuakK, ramcHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTL YMEHUN OIpPEACNATh BAJCHTHOCTh M CTENEHb OKHUCICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHHUAX Pa3JIMYHOTO COCTaBa, BUJ XWMHYECKOMN
CBs3U (KOBAJCHTHAsl, HUOHHAs, META/NIMYECKasi, BOJOPOAHAS) B COCIMHEHUSX, THI
KPUCTAJUIMYECKOW pEmETKA KOHKPETHOTO BeUIeCTBAa (aTOMHAas, MOJIEKYJspHas,
MOHHAs, METAJUIMYECKas), XapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKUX
COCIUHCHU;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MIPUHAIIICKHOCTH HEOPTAaHUUECKUX
BEIIECTB II0 UX COCTaBY K OMNpENEIEHHOMY KiacCy/Tpynne COeAMHEHUU (IIPOCThIe
BEILIECTBA — METAUIbl U HEMETaJIbl, OKCUJbl, OCHOBAHHUS, KUCIOTHI, aM(pOTEpPHBIE
TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUMN PACKPBIBATh CMBICI Mepuouyeckoro 3akona J1. 1.
MenneneeBa U JIEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO U
IPOTHOCTHYECKYIO (PYHKITUU;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTEepPU30BATh 3JIEKTPOHHOE CTPOECHHUE aTOMOB
XUMHAYECKUX dJIeMeHTOB 14 mnepuonoB Ileproanyeckol CHCTEMBI XHMHYECKHX
anemeHToB JI. WM. MeHneneeBa, HCHOJB3ys TMOHATHS «S-, P-, d-3JIEKTPOHHBIC
opOuTaNM», «IHEPreTUYECKUE YPOBHM», OOBIACHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHUYECKUX DBJIEMEHTOB M HMX COEAMHEHUWA MO MepuojaM H TpyIIaM
Ilepnoamueckoi cucteMbl XUMUYECKHX d1eMeHTOB [[. . MeHnneneena;

chOpMHUPOBAHHOCTh ~ YMEHHUM  XapakTepu3oBaTh  (OMHUCHIBATH)  OOIIWE
XUMHUYECKHUE  CBOMCTBA  HEOPraHMYECKHX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETHUYECKOM CBSI3U MEXKIYy HEOPraHWYEeCKUMU
BEILIECTBAMU C IMOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpPMHUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATH XUMUUYECKUE PpEaKIUU IO
pa3IMYHBIM MpU3HAKaM (YMCIYy M COCTAaBY pEarupylolluX BeEIIECTB, TEIIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTEMEHEW OKHCICHHs] AJIEMEHTOB, OOpPaTUMOCTH
peaKkIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUH COCTaBJIITH YpPAaBHEHUS PEAKIHN pPa3TUYHBIX
TUIIOB, TOJHBIE U COKpalIEHHbIE YPaBHEHUS PEaKlUii MOHHOTO OoOMEHa, YYWUThIBAs
YCJIOBUSI, TIPH KOTOPBIX ATH PEAKIIMM UAYT J0 KOHIIA;



c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOJAUTH  PEAKUUH, MOATBEPKIAIOIINE
KaueCTBEHHBI COCTAB PA3MYHBIX HEOPTraHMYECKUX BEIIECTB, pPaclo3HaBATh
OTBITHBIM IyTEM HOHBI, MPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTAHMUYECKHX
BEIIIECTB;

chOPMHUPOBAHHOCTh ~ YMEHHH  pacKpblBaTh  CYIIHOCTh  OKHCJIHMTEJIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI IMOCPEACTBOM COCTABJICHHUS 3JEKTPOHHOrO OanaHca
ITUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHHH OOBSICHITH 3aBUCHMOCTH CKOPOCTH XWMHUYECKOU
pPEeaKIMK OT PA3IMYHBIX (PaKTOPOB; XapaKTep CMEIIECHUS XUMHIECKOTO PABHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aeicTeus (mpunnun Jle Harense);

c(OPMUPOBAHHOCTh YMEHUW  XapakTEpPU30BaTh XUMHUYECKHUE MPOIECCHI,
JeKallie B OCHOBE IPOMBIIUICHHOTO TMOJYyYEHUsS] CEpHOM KHUCIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHWA 00 OOMMX HAYYHBIX MPUHIUIAX W
HKOJIOTHYECKUX MPoOIeMax XUMUYECKOTO TIPOU3BOICTBA;

c(OPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MOHATHUST «MacCOBast JI0JI BEIIECTBA B PacTBOPE», 00bEMHBIX OTHOIIICHUN Ta30B MpU
XUMUYCCKUX PEAKIMAX, MacChl BEIIECTBA WM O0BEMA Ta30B 10 H3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacce WM OO0BEMY OJHOTO W3 YYAaCTBYIOUIMX B PEAKIUH
BEIIECTB, TEIUIOBOTO 3¢ (dekTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChI
BEIIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHUH;

c(hOpPMHPOBAHHOCTh YMEHHUH COOJIOATh MpaBuia MOJb30BAHMS XUMHUYECKOU
MoCyIol U J1TabopaTOpHBIM OOOPYJIOBAaHMEM, a TakXXe IMpaBwia OOpalleHHus ¢
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIIUSMH TIO BBITIOJIHCHHIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBAaTh W  BBIMOJIHATH XUMUYECKUN
OKCIIEPUMEHT (Pa3joKeHHUE MEePOKCHIA BOAOPOAAa B MPUCYTCTBUU KaTalaM3aTopa,
OTIpe/IeNIEHUE CPeIbl PACTBOPOB BEUIECTB C TIOMOIIBIO YHUBEPCATHLHOTO WHANKATOPA,
BIUSHAC PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XWMHUYECKOW PEAKIUH, PEaKIHH
MOHHOTO OOMEHA, KayeCTBEHHBIE pEakiMh Ha Ccyhbdar-, xKapOoHAT- U XJIOPUI-
AHUOHBI, HA KATUOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIbHBIX 3aJad IO TeMaM
«Metamnbe» u «Hemeramib») B COOTBETCTBUHU C MPaBUIIAMU TEXHUKHA O€30MaCHOCTH
npu OOpalieHNH C BEIIECTBAMHU U JIaOOpaTOpPHBIM 00OpYyIOBaHUEM, TMPEACTABIATH
pe3ynbTaThl XMMHYECKOTO JKCIIEpUMEHTa B  (GOpMe 3alllMCH  ypaBHCHHM
COOTBETCTBYIOIIUX peaKuii W (GOPMyIHpPOBaTH BBIBOABI HA OCHOBE JTHUX
PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh yYMCHUN KPUTHYECCKH aHAJIU3UPOBATh XHUMHYCCKYIO
nHPOpMAIMIO, TIOMYy4aeMyl0 U3 pa3HbIX MCTOYHHKOB (CpeICcTBa MacCOBOH
KOMMYHUKanuu, IHTepHEeT U ApyTHX);



c(hOpMHPOBAHHOCTh yMEHUMN coOIr01aTh npaBuja  SKOJOTUYECKH
1eJ1ecCO00pa3HOro TMOBEACHUS B OBITY U TPYAOBOM JESATENBHOCTH B LEJSAX
COXpAHEHUsl CBOETO 3J0pOBbSI U OKPYXKAIOIIEW HPUPOAHOW Cpeabl, OCO3HaBaTh
OMACHOCTh BO3JCHCTBHS HAa KUBbIC OPTaHU3MbI OMpPEACIEHHBIX BEIIECTB, MOHUMAS
cmbpicn mokazatens [IJIK, mosicHATh Ha mnpuMepax CHOCOObl YMEHBIICHUS WU
peIoTBPAIICHHS UX BPEHOTO BO3CHCTBUS Ha OPraHU3M YEJIOBEKa;

A O0YYaromMXCsi C OTPaHMYEHHBIMA BO3MOXKHOCTSIMU 3/IOPOBBSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IIO3HAHHS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISE  cenbIX M ClHa0OBUIANIMX OOyYaroluXcsi: yYMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucteMmy oOo3HaueHuid JI. bpaitng s 3amvcu XMMHUYECKUX

dbopmy.



ITIOYPOYHOE IINTAHUPOBAHUE

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

1 IIpenmer opraHnueckoil XuMHUHU, €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE 1

5 Teopust cTpoeHust opranndeckux coequuennii A. M. bytiiepoa, €€ OCHOBHbIE 1
HIOJI0KEHUSI

3 [IpencraBnenue o kIaccu(pUKAMK OpraHMYECKUX BemecTB. Homenknarypa 1
(cucTemaruyeckasi) ¥ TPUBHAIbHBIC HA3BAHUSI OPraHMYECKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PSIJT 1

5 MertaH ¥ 3TaH — NpocTeHIINe IPeJCTaBUTENIN ATKAHOB 1

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOKMCTBA 1

7 OTWIIEH U NPONUIEH — MPOCTEHIINE IPEICTaBUTENN AIKEHOB 1

3 IIpakTnueckas padora Ne 1. «Ilosryuenune 3TH/IeHA M H3y4YeHHeE ero 1
CBOICTBY

9 Ankanuensl. byraguen-1,3 u metun6yraguen-1,3. Ilonydyenune 1
CHHTETHYECKOTO KaydyKa U PE3HHBI

10 AJKHMHBI: COCTaB U 0COOEHHOCTH CTPOEHMSI, TOMOJIOIMYECKHH psill. ALETUIICH 1
— MPOCTEHIINI NPeICTaBUTENb ATKUHOB

11 Beruucnenus no ypaBHeHHIO XMMUYECKON peakliuu

12 Apenbl: 6eH3011 U ToNyoJ. TOKCHYHOCTh apeHOB

13 I'eneTHueckas CBSA3b YIIIEBOIOPOJIOB, IPUHAISKAIIUX K PA3TMUYHBIM 1
KJ1accam

1 [TpupogHBIE NCTOYHUKH YTIIEBOIOPOJIOB: TPUPOIHBIN ra3 U TOMYTHBIE 1
He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ nepepaboTKu

15 [TpupoHBIE NCTOYHHUKH YTIIEBOIOPOJIOB: TPUPOIHBIHN I'a3 U MOMYTHBIE 1
He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ nepepaboTKu

16 KontponbHas pabora 1o pazzaeny «YTiIeBo10pOIbD

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI U ATaHOJ. BoopoiHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STHJICHTITHKOIb U TIUICPHH

19 ®deHo: cTpoeHHe MOJIEKYIbI, PU3NUECKHE U XUMUYECKUE CBOICTRA, 1
MIPUMEHEHHE

20 Anpaerusl: opMaIbACTUA U alleTaabAeTHI. ATIETOH 1

21 OnHOOCHOBHBIE Tpe/ieTIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYCHAs

22 IIpakTnyeckas padora Ne 2. «CBoiicTBa pacTBOpPa YKCYCHOMH KHCJI0THI)

23 CreapuHOBas ¥ OJISMHOBAS KHCJIOTHI, KaK MPEICTABUTETH BBICIITHX 1
KapOOHOBBIX KHCIIOT

24 MBpbLi1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE 1




CrnosxHble 3¢upbI Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['uaponus

25 1
CJIOXKHBIX 3(PpHrpoB

26 JKupsr: ruaponu3, npuMeHeHne, OMoJIOru4ecKast pojib )KUPOB 1

7 VYTaeBojpsl: cocTas, Kilaccupukanus. Baxxneilmme npeacTaBuTeNu: IiroKo3a, 1
bpykTO3a, caxapo3a

28 Kpaxman u memmtosno3a Kak mpupoIHbIE TOTMMEPHI 1

29 KonrtponsHas pabora o pazaeny «Kuciaopoacoaepikarire opraHuaecKue 1
COCTMHECHUS

30 AMWHBI: METUJIAMUH U aHUJIMH 1

31 AMHHOKHCTIOTHI KaK aM()OTEpHBIC OPraHUYECKUE COSAMHECHHSI, UX 1
ouosiornyeckoe 3HaueHue. Ilentuapt

32 Benku kak npupoIHbIC BHICOKOMOJICKYJISIPHBIC COSTUHCHUS

33 OCHOBHBIE ITOHSATHUS XUMHUH BHICOKOMOJICKYJISIPHBIX COCTUHCHHN

34 OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COSIMHEHUIA. 1
[TmacTmacchl, KaydykH, BOJIOKHA
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11 KITACC

Ne Koxa-Bo
Tema ypoka
n/n 4acoB

1 XHUMHUYECKUH 2JIEMEHT. ATOM. DJIEKTpOHHAss KOH(PHUTYypaIys aTOMOB 1

9 [Iepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMAYECKHUX JIEMEHTOB 1
. Y. MenneneeBa, ux CBSI3b C COBpPEMEHHOM TEOpPUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUUECKHUX 3JIEMEHTOB U UX

3 COEIMHEHUH 110 TpyIIaM U NepuoaaM. 3Ha4eHHEe EPUOHUUECKOro 3aKOHa U 1
cucTeMbl XUMHueckux 3nemeHToB .M. MeHeneeBa B pa3BUTHU HAyKU

4 Crpoenue BeniecTBa. XUMHUECKas CBSA3b, €€ BU/IbI; MEXaHU3MbI 1
o0pa3oBaHUs KOBAJIEHTHOU CBsi3u. BoopoaHas cBs3b

5 BanentHocTh. DnekTpooTpuLaTesibHOCTh. CTeneHb Okucienus. Bemecrsa 1
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOT'O CTPOEHHUS

5 [TonsiTue o gucnepcHsIx cucremax. VICTUHHBIE U KOJUIOUHBIE PACTBOPHI. 1
MaccoBas 107151 BEILIECTBA B pacTBOPE

7 Kiaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX COCTMHEHUH. 1
['eneTnueckas CBsI3b HEOPraHUUECKUX BEILIECTB, PA3JIMUHbBIX KJIACCOB
Knaccudukanus XuMu4ecKiuX peakifii B HEOPraHu4eckoi U OpraHu4ecKon

8 XUMUHU. 3aKOH COXPaHEHUSI MAcChl BEIIECTB; 3aKOH COXPAHEHUS U 1
MpPEBPAILCHHS SHEPTUU NTPYU XUMUYECKUX PEaKLUAX

9 Cxkopoctb peakiun. O0paTUMBbIe peakIii. XUMHUYECKOe paBHOBECHE 1

10 IIpakTnyeckas padora Ne 1. « BausiHue pa3jiMm4HbIX (PAKTOPOB HA 1
CKOPOCTHh XMMHMY€ECKOI peakiumn»
DnekTponuTHaeckas aucconuanus. [{oHsTHE 0 BOIOPOIHOM MOKa3aTese

11 (pH) pactBopa. Peakninun noHHoro oomeHa. [ uiponns opraHn4ecKux u 1
HEOPraHWYECKUX BEIIECTB

12 OKHUCIUTENBHO-BOCCTAaHOBUTENbHBIC peakiinu. [loHsTre 00 35eKTpoan3e 1
pacIuiaBoB M pacTBOPOB COJIEH

13 KonTponbnas pabota no pazgeny «TeopeTnueckre OCHOBBI XUMHUI» 1
Mertamisl, ux nonoxexue B [lepuoanueckoit cucteMe XMMHUECKUX

14 anemeHnToB J[. 1. MeHeneeBa 1 0COOCHHOCTH CTPOSHUS aToMOB. O01IHe 1
dbuznuecKre CBOMCTBa METAIIIOB

15 CmuiaBbl METAIOB. DIEKTPOXUMHUYECKUHN Psijl HANIPSKEHUN METAIIJIOB 1

16 XHUMHUYECKUE CBOMCTBA BAXKHEHIIIMX METAJIOB (HATPUM, KA, KaTbITUH, 1
MarHui, aJJlOMUHAN) U UX COSAUHECHUIN

17 XUMHYECKUE CBOWCTBA XpOMa, MEAU U UX COCIMHEHUN

18 XuMHYeCcKHe CBOMCTBA ITMHKA, KeJe3a U UX COeTMHEHNI

19 IIpakTnyeckas padora Ne 2. "Pemenue 3kcnepuMeHTATbHBIX 3a/1a4 M0 1

TeMe «MeTaaas»"




Hewmeramnbl, ux nonoxenue B [lepruoanyueckoil cucTeMe XuMHYECKUX

20 anemenToB J[. . MenzeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB !

21 duznyeckue CBONCTBA HEMETAIJIOB. AJUTOTPONHS HEMETAIIIOB (Ha mpUMepe 1
KHCIIOpoJia, cephl, hocdopa u yrieposa)

22 XUMHUYECKHE CBONCTBA TAJIOT€HOB, CEPBI U UX COCTUHEHUI 1

23 XHUMHYECKHE CBOMCTBA a30Ta, pocdopa U X COSAMHCHHUM 1

24 XUMHYECKHE CBOMCTBA yIiIepoa, KpEMHUS U UX COCIUHEHUN 1

25 [IpuMeHeHne BaKHEUITNX HEMETAIIOB M KX COCTMHEHUI 1
O06o061IeHre u cucTeMaTu3aius 3Hanui mo Teme «Hemetasy.

26 Brruncnenus mo ypaBHeHHSIM XHUMHYSCKUX PEAKIIUN U TEPMOXUMUYECKUE 1
pacuérsl

7 IIpakTnueckas padora Ne 3. «PemieHue 3kcnepuMeHTAIbHBIX 32/1a4 110 1
Teme ""Hemerasnbl"»

28 KonrtponsHast pabora mo remam «Metamisi» u «Hemeramib 1

29 Heopraanueckre u opraHngecKkrue KUCIoTel. Heopranuieckue u 1
OpraHUYECKHUEe OCHOBAHUS

30 AmMdoTepHbIe HEOPraHUYECKUE U OPraHUYeCKre COeAMHEeHU. | eHeTnueckas 1
CBSI3b HEOPTaHUYECKHUX U OPTaHUICCKUX BEIIECTB

31 Ponp xumuu B o0ecrieueHun HKOIOTHIECKOM, SJHEPTETUUECKON U TUIIIEBOI 1
0€30MacHOCTH, PA3BUTUU MEIUIIUHBI

39 [IpencraBierwst 00 OOIIMX HAYIHBIX TPUHIIAIIAX TPOMBIIIIICHHOTO 1
MOJTyYEHUsI BaXKHEHUIIINX BEIIECTB

33 YesoBek B MHpE BEIIECTB U MaTEpHaIIOB

34 XuMUs ¥ 310pOBbE YETIOBEKA
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumust, 10 kmace/ IN'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxrmonepHoe o0mecTBo «M3aatenberBo «IIpocBerenney
» Xumus, 11 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A.,

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

MGTOI[I/I‘-ICCKI/IG rmocoous ML YIUTCIIA; JTUAAKTHYICCKHUC MAaTCpHUAJIbI IJI1 YPOKOB.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI M1 PECYPChbI CETHU
HUHTEPHET

1. http://www.chemnet.ru

2. http://school-collection.edu.ru/collection/chemistry EcrecTBenHo-HaydHBIC
skcniepuMenThl: Xxumusl. Komnekuust Poccuiickoro o6mieo0pa3zoBaTeabHOTO
ropraia

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

4. Enunas xomtekuus LIOP: [IpeameTHas KOIEKIU « XUMUSDY


http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/

