MUHUCTEPCTBO MIPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU

OTKprToe AKIUOHEPHOE Oﬁ[[leCTBO «Poccuiickne xkeJjie3HbIe aoporm»

YactHoe ob6meobpazoBarenbHoe yupexaenne «PXK/] muameit No7»

PACCMOTPEHO COTI'JTACOBAHO YTBEPXIEHO

Ha 3zaceganun MO EHI] 3amectutens nupekropa JupekTop
no YBP

[Ipotokon Nel ot
«28» aBrycra 2023 r.

IIyrauesa 1.B.
ITpuxaz Ne 126 ot
«28» aBrycra 2023 r.

Bomxenuna JILA.

PABOYASA ITPOTPAMMA

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

st ooyuarommxest 10 — 11 xmaccoB

LOKYMEHT NoAnNucaH 3/1eKTPOHHOM NOAMNUCHIO

AOupekTop: MNyrayesa NpuHa BragnmmnposHa

HoBoky3Henk 2023



MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
dbenepaibHOM 00pa30BaTENbHOW MPOTPaMMbl CPEJHEro oO0IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DefepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera « XuMus» B 00pa3oBaTeIbHbIX opraHusaiusax Poccuiickoit deaeparium,
peau3yonx OCHOBHbIE 00pa30BaTeNIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Crpareruu passutus Bocniutanus B Poccuiickonn @enepanuu Ha niepuon 1o 2025
rona» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaterud o0y4eHusl, BOCIUTAHUS U Pa3BUTHUS, 00yJarOUUXCsl CpeICTBaMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEp)KaHusl, pe3ylbTaToB OOydeHHs W TpeOOBaHMM K YPOBHIO IMOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, IOJIy4aeMOe BBIITYCKHUKAMHU
o011e00pa3oBaTeIbHON OpraHU3alUy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEpIIAIOIIMM 3TaloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJIHON cpene. Peanuzyercss xumuyeckoe oOpa3oBaHUE OOyYarOLIMXCS Ha
YPOBHE CpeITHEer0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « XUMHUS,
COJIep>KaHUE M TOCTPOCHHE KOTOPOTO OMNPEAEICHbl B MpPOTrpaMMe MO XHUMHH C
y4€ToM creuu@uKd HayKd XUMHUM, €€ 3HAuYCeHHs] B TMO3HAHUU MPUPOILI U B
MaTepuaIbHON KM3HU OOILECTBa, a TAKXKE C YUETOM OOIIMX LeJei U MPHUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IMBMIIM3AINK, B CO3/laHUU HOBOM 0a3bl MaTepHaIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOH BKJIaJ B (GOPMUPOBAHNE PALIMOHAIIBHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHUE LIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIEr0 MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W JKM3HU KaxJI0oro wieHa oOmectBa. CoBpeMEHHass XMMHs Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE



rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
DHEPTreTUYECKOH, MUIIEBOM, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHbI 3I0POBBSI.

B cootBercTBUM ¢ OOMMH UEISIMH W TMPUHIMIAMU CPEIHETO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIMIEKYIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEO0OXOMUMYI0 MM IS BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOIas U HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM MO HEOPraHWYECKON XMMHUU (C BKIIOYEHUEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YUYECHHUH
npeaMera o0ecleurBaeT BO3MOXKHOCTh PAacCMOTPEHHUST BCETO MHOT000pas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHW4YecKass XUMHS» CcPOpMHUpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TOAXOJa K H3YYCHHIO Y4eOHOro Marepuajia U oOyCIIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHIX. Tak, B Kypce OPraHMYECKOM XHUMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPECOXMMHUYECKHMX U DIEKTPOHHBIX
MIPEICTaBIICHU O CTpOeHUH BemecTB. CBeneHns 00 n3ydyaeMbIX B Kypce BeIecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTMUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  [OJy4arOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO O0IIero oOpa3oBaHMs MEpBOHAYAIIBHBIC
MPECTABICHUS] O XUMUYECKOM CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIUH.

[Tonq HOBBIM yIJIOM 3peHUs B TpeaMeTe «XHUMHsS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO o0OI1ero o0Opa3oBaHUs
TEOpPETUYECKU MaTepuanl U (AKTOJOTHYECKHE CBEICHMUSI O BEIIECTBAX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHUS» OOyYarolmMuMCsl TMPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX W METOJOJOTUYECKUX TO3HUIIUH,
rIy0o)ke TIOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMM OSTOr0 3akoHa — OT
00001aro1Iei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Ennnast cucrema 3HaHMN O Ba)XHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPHUMEHEHUM, a TAKKE O XMMHUYECKUX PEaKUMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs JonoHseTcs B Kypcax 10 u 11 knaccoB anemeHTaMu
CoJlep KaHMs, UMEIOIIMMU KYJIbTYPOJIOTHYECKUN M MPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C APYTMMHU HayKaMmw,
PacKphIBAIOT €€ POJib B MO3HABATENHHON U MPAKTUYECKOM eI TEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUU



Y IPAKTHYECKUX PUWIOKEHUN XUMHH, IOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh HHGOPMAIUIO U IPUMEHSTH €€ JIJIsl MOTIOJIHEHUS 3HAHUH,
pelIeHUs UHTEIUICKTYAJIbHBIX U AKCTIEPUMEHTATIBLHBIX UCCIIEI0BATEIbCKUX 3a/1a4. B
LEJIOM COJAEpKaHUEe ydeOHOro mpeameTa «XUMHS» AAaHHOTO YPOBHS H3Yy4YCHUS
OpHUEHTHUPOBAHO Ha (GOPMHUPOBAHUE Y OOYUAFOIINXCS MHUPOBO33PEHUECKOW OCHOBBI
JUIsT TIOHUMaHusT (PHIIOCOPCKUX WAEH, TaKWX KakK: MaTepUalbHOE €IUHCTBO
HEOPTaHUYECKOTO U OPraHNYECKOro MUpa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM M CTPOECHHUEM, I03HABAEMOCTh ITPUPOIHBIX ABICHUHN ITyTEM IKCIIEPUMEHTA
U pEIICHUsS TMPOTUBOPEYUN MEXIy HOBBIMU (AKTAaMU UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU SKOJOTUUECKUX Mpodiem, a
Takke MpoOJeM cOepexKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIUTAHMS, Pa3BUTUS U COIMATU3ALMHU
OoOyyYaromuxcsi MPUHATHIC MNPOrpaMMOM MO XMMHUHU TMOJXOJAbl K OIpPEIEICHUIO
COJIEp’KaHMsI M TOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (popMHupoBaHUE
YHUBEPCAIbHBIX YUEOHBIX AEHCTBHM, UMEIOMMNX 0a30BOE 3HAYCHHUE JIJISl Pa3IMUHbIX
BUJIOB [ICATEIILHOCTH: pEIICHUs Npo0JjeM, TOUCKa, aHaliu3a U 0o0paboTKu
uH(popManuy, HEOOXOAMMBIX [UJIi MPUOOPETEHUS OMNbITa IPAKTHYECKOW U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH, 3aHUMAIONICH BaXXHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMUMHM KaKk HAa YpPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHus, TaK ¥ HAa YPOBHE CpeIHEro 001Iero oopa3oBaHus, IpH ONPEASICHUN
COZIEpKATEJIbHOW XapaKTepUCTUKU LEJIed H3YyYEeHUS NpEeAMETa HaIpaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMUYECKON HAYKH Kak 00JIACTM COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH 4YeJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJUYECKOM TOYKHM 3pEHHUS TAKOM MOAXOJ K OMPEACIICHUIO IeJIe H3ydeHus
npeaMeTa SBISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUs TJIABHBIMHU IIEJISIMU HU3YyUYCHHS MpeaMeTa
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBsIIOTCA:

e (QopmupoBaHHME CHUCTEMBl XHMHYCCKMX 3HAHUM KaK  BaKHCHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIIOYEBBIC TOHATHUS, (PYyHIAMEHTAILHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W TMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
000011IeHNI T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTUE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEILECTB U XUMHUYECKUX PEaAKIINil, HEOOXOIMMBIX JJIsl MPUOOPETEHUST YMEHUN
OpPUEHTUPOBATbCA B MHPE BELIECTB U XUMHUYECKUX SIBICHUMN, MMEIOLIUX
MECTO B IPUPOJE, B NPAKTUUECKON ¥ NOBCEIHEBHOW KU3HU;



® Dpa3BUTHE YMEHUI U CIIOCOOOB JIEATEIBHOCTH, CBI3aHHBIX C HAOIOIEHUEM H
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e301macHOro o0paInieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, copeprkaTelibHas XapaKTepUCTHKA IIeJiel U 3a/1a4 U3y4eHus
npeaMeTa B MPorpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUHU C
HOBBIMHM TMPUOPUTETAMU B CUCTEME cpefHero odimiero obOpaszoBanus. CerojHs B
NIPETOaBAaHUH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEATIOYTCHHE MTPaKTUISCKON
KOMIIOHEHTE COJIep)KaHusi OOydYeHUs, OPHEHTUPOBAHHOH Ha MOATOTOBKY
BBIMTYCKHHKa 00111e00pa30BaTeIbHON OpraHu3allii, BIAJCIONIETO HE Habopom
3HaHWH, a (PyHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMHU
aAKTUBHOTO MOJYUYEHHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM JKU3HU JJIs PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi31 ¢ 3TUM IIpH M3yYEeHUHU TIPpEeAMETa «XUMHUSH TOMUHHUPYIOIIECE 3HAUCHHUE
IpUOOPETAIOT TaKue IeNU U 33/1a49H, KakK:

amanranusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CB3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITETCHIINM), WMEIOIINX YHUBEpPCAJbHOE 3HAUCHUE [JIsi PA3IUYHBIX BHJIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOoUcKa, aHainu3a U 00paboTKu MHQPOpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPast 3aHUMAET BaXKHOE
MECTO B IO3HAHUM XUMHM, a TaKXe JUId OLEHKH C MO3ULUN SKOJIOTMYECKON
0€30IMacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MPOILIECCOB HA OPTaHU3M
YeJI0BeKa U IPUPOHYIO CPEey;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00YyUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIH30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIC TEXHOJOTHH JIsA TMOMCKAa U aHalu3a y4eOHOW U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUSI, HAOJII0JaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU W TIPOBEICHUU XUMHYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy oOOyd4arommxcs YOeKIEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PEIICHUH TIOOAIBHBIX MPOOJIeM
PaIMoOHAaIBFHOTO MPUPOAOIOIF30BaHNUs, TTOTIOTHEHNUS SHEPTeTUIECKIX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUSI K TPUPOJIE W CBOEMY 3JI0OPOBBIO, a TaKXKe MPUOOPETEHUS OIbITa
UCTIONIb30BaHUsl TOJIYYCHHBIX 3HAHWHM MJIs MPUHATHS TPAaMOTHBIX DEIICHUN B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.



B yueOHOM maHe cpemHero oOmEero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOr0 ypOBHS BXOAHT B COCTaB MpeaMeTHOU obmactu «EctecTBeHHO-HAyUYHBIE
IPEIMETBD).

OO11e€e Yncao 4acoB, OTBEAEHHBIX JJISl U3YUEHUSI XUMUU, Ha 0a30BOM ypOBHE
cpenHero obmero oopazoBanmsi, cocTaniseT 68 yacon: B 10 kiracce — 34 gaca (1 gac
B Hezemo), B 11 knacce — 34 gaca (1 gac B Heemio).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€ECKON XUMUM

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuii A. M. bytiepoBa, e€ ocHOBHbIE M00XKeHUsA. CTpyKTypHbIE (DOPMYIIBI
OpraHWYEeCcKUX BelecTB. ['oMonorusa, wuzomepus. XHUMHUYECKass CBSI3b B
OpTraHUYECKUX COCIMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenue o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyecKkas) W TpPUBHUAIbHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKHUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbl M3Y4YCHUS BEUIECTB W HMX MPEBpaAlICHUN:
O3HAaKOMJICHHUE C 00pa3laMHi OPraHMYECKUX BEIIECTB M MaTepuaiaMu Ha KX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OPraHUYECKHX BEIIECTB, HAOJIOJACHUE W OMNHCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM (IiaBjieHue, OOyrJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psaa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAaHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOPEHUs), HAXOXJIEHHWE B TMPHUPOJE, TMOJIyYeHUEe W
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psAll. DTUIIEH U TMPONWIEH —
MPOCTEHIIINE TPEACTABUTENIN aJKEHOB: (PU3WYECKHME M XUMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusamuu). [logydeHne CHUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TMPOCTEHIIMIA TPEICTABUTENb AJIKHHOB: COCTaB, CTpOCHHE, (U3HYECKUE U
XUMHUUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTCHUPOBAHUS, THIPATALINH,
TOpPEHHs] ), TOJyYeHUE U TPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, QU3NUECKHE U XUMHUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHUsS U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHUE. Tomnyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJLyueHue U npumerneHue. TOKCUYHOCTb apeHOB.
['eHeTnyeckas CBS3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKAIIMMHA K Pa3IMYHBIM
KJIaccam.



[IpuponHble MCTOYHHMKU YIIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHi), nuposn3. I[IpoayKTsl
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KameHHBIIM
yTOJIb ¥ POAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
O3HaKOMJIEHUE ¢ 00pa3IiaMu IMJIaCTMACC, KAYYYKOB U pe3uHbl, Kojuiekuuu «HedTb»
U «YTOJb», MOJIETIMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
MPOBEICHUE MPAKTUYECKOW PabOThI: MOJyUYEeHUE STUJICHA U U3yUEHUE €0 CBOMCTB.

Pacuérurle 3amaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUU O U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

Kucaopoacoaep:xamue opraHndecKkue coeAuHEHMsI

[IpenenbHblE OJHOATOMHBIE CHOUPTHL. METaHOI W 3TAaHON: CTPOEHUE,
dbuznyeckue M XUMHUYECKHME CBOMCTBA (pEakluU C AaKTUBHBIMU MeETAJLJIaMH,
rajoreHoBOJIOPOJIaMHi, TOpPEHUE), NpUMEHEHHUE. BOIOpOJHbIE CBS3U MEXIY
MOJIEKYJIaMU CIUPTOB. JIelCTBHE METAHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoOroaroMHbi€  CHUPTHL. ODTWUJICHIJMKOJNb W  TJMUEPUH: CTPOCHHUE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJICUCTBUE CO IIEJIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi peakilMs Ha MHOTOATOMHBIE crUpThI). JleiicTBUe Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUICHTJINKOJIS.

deHoM: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruibl U Kemouwvl. DopMmanbplaeru, aneTanbAETUN:  CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
Kaue€CTBEHHBIC PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

OHOOCHOBHBIE MpeieNIbHbIC KApOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYyCHAs
KHUCJIOTBI: CTPOCHHUE, (PU3UYECKUE U XUMUUYECKHUE CBOMCTBA (CBOICTBA, OOIIME s
KJIacca KUCJIOT, peakiius dTepu(puKaIum), nojydeHue u npumeHenue. CteapuHoBas
W OJIEMHOBAsl KUCJOTHI KaK MPEJCTaBUTEIN BBICIIMNX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICHIUX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JICHCTBUE.

CnoxHble 2(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb JKUPOB.

VYrneBompl:  cocTtaB, KiacCHUKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nonrcaxapupl). 'oko3a — MpocTeHImmii MOHOCaXapHI: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NIECKHE U XUMHUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCUIOM
meau(ll), okucienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’KeHHE TIII0KO03bl), HAX0XKICHHUE B PUPO/JIE, MIPUMEHEHUE, OMOIornYecKas poJib.
dotocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.




Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmalna U
1eUTr0NI03bl.  DU3WYecKue W XWMHYECKHE CBOWCTBAa Kpaxmania (THAPOJIH3,
KaueCTBEHHAS PEAKITUS C HOJIOM).

DOKCHepUMEHTAIbHBIE METOABl HM3YYCHHsI BEUIECTB M WX IPEBPAIICHUIA:
MPOBEICHUE, HAOIONCHUE W OMHCAHUE JEMOHCTPAIIMOHHBIX OTBITOB. TOPEHUE
CIIUPTOB, Ka4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCIICHHE 3TaHOJA
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpueruoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummomeicTBHEe Kpaxmanga C HOJOM),
MIPOBE/ICHNE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuértnbie 3agauu.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTA PEAKIUHU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MUCXOIHBIX BEIIECTB MM IMTPOTYKTOB PEAKIINN).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak aM(OoTepHbIC OpraHndeckue coequHeHus. dusndyeckue n
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha MpuUMepe TiuiMHA). buonoruueckoe
3HaYCHUE aMUHOKHCIIOT. [lenTumb.

benkn kak MpUPOIHBIE BBICOKOMOJICKYJISIPHBIC COeaWHECHHS. [lepBuuHasi,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs BEIIECTB M WX MPEBPAICHUIA:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OEITKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATUS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJTMMEPHU3AIIUN, CPEIHSST MOJICKYIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHA —
MOJIMMEPHU3AITUS U TIOJTUKOHICHCAITH.

OKCIEPUMEHTAIBHBIC METOJbl HW3YYCHHUS BEIICCTB W WX IPEBPAICHUIA:
O3HAKOMJICHUE C 00Opa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YUEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSITHH, SBJSIOMUXCS CUCTEMHBIMHU JJISI OTJEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOPHs, aHAJIN3, CHHTE3, Kiaccu(UKaIus, NepruoInIHOCTh, HAOII0IeHNE,
U3MEpEeHUe, HIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, DdHEprus, Macca, aToM, OJJIEKTPOH, MOJIeKyJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €UHUIBI UX U3MEPEHUSI.



buonorusi: xinerka, opraHm3m, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocHHTE3, OHMOJIOTMYECKH AaKTHBHBIC BellecTBa (OENKH, YIIEBOJIBI, KHUPHI,
bepMeHThI).

['eorpadus: MuHEpabl, TOPHBIC MTOPOBI, TOJE3HBIE UCKOMAEMbIE, TOIUIHUBO,
pecypchl.

TexHoNOTWsI: MHUIIEBBIE MPOJAYKTHI, OCHOBBI PAIMOHAIBHOTO IHTAHUS,
MOOIIIUE CPENICTBA, JICKAPCTBECHHBIC U KOCMETUYECKUE MpernapaThl, MaTepUabl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTUYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaALUsi AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3akoHa M [lepumoanveckol CuUCTEMBbI
xuMmudeckux sneMmeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOaM.
3HaYeHue MepUOANYECKOro 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHMHYECKON CBS3U
(koBaJIeHTHasl HETOJSpHAs W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHbelil). Bogopomnas cBs3b. BalleHTHOCTh. JIEKTPOOTPUIIATETHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
ITOCTOSTHCTBA COCTAaBa BELIECTBA. THIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEIIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[TonsiTue o nucnepcHbIx cucTteMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COCIMHEHUU. Howmenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumunyeckass peakuus. Kiaccupukanus  XMMHYECKMX — peaklWil B
HEOPraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHMS U MPEBPALLEHUS SHEPTUHU NIPU XUMUYECKUX PEAKLIUSX.

CKOpoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.



Dnektponutuueckas auccounanus. CuiabHbIe U ciadbie a5ekTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAsA, IEIIOYHAS.

OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuXx 3neMeHToB /. U.
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAUIMYECKUX PEHIETOK, HAONIOJACHUE U
OMMCAHUE JEMOHCTPAIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENIEIICHUE CPEALl PACTBOPOB BEIIECTB
C IOMOIIBIO YHUBEPCATILHOTO UHIMKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBE/ICHHE
MpaKTUYECKON paboThl « BiusiHuE pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMMHUYECKOM
peakuum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C HCIIOJIB30BAHUEM MOHATHS «MACCOBas JOJISI
BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxxkenne HemetraiuioB B llepuomnueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XHWMHUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOJIHBIX COSTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckon cucteMe XMMHUYECKHX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue guznueckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXHEWIIMX METAJUIOB (HATPUM, KaJiui, KaJIbIUH,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue crnocoObl nomydeHus: MetamioB. [IpuMeHeHne meTamwioB B ObITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 0O0pa3IOB HEMETAIUIOB, PEIICHUE
HKCIIEPUMEHTAILHBIX 3a/]a4, HAOJIOJEHHWE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PacTBOpaMU
KHUCJIOT Y LIEJI0YEe, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

Pacuérbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BELIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET NPUMECH.

XuMHSA U KM3Hb



Ponb xumun B 00ecrieueHUN SKOJOTUYECKOM, IHEPreTUYECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOoHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHHM.

[IpencraBnennss 00 OOHMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHOHHBIE MATEpHUalbl, KpPACKH, CTEKIO, KEpaMHKa,
MaTepualibl JJsl 3JEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE U MHUHEPAIIbHbBIC
yao0peHus.

Xumusi M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, IpaBuia 0€30MaCHOTO UCIIOJIb30BAHUS MTPENapaToB OBITOBON XUMUH B
ITIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanusi MeXOpeAMETHBIX  CBA3€W TMpU  HU3yYeHUM OOImed u
HEOpPraHUYeCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOnue ecTeCTBEHHO-HAYYHBIE TMOHSITHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3WYECKUE BEIMYMUHBI U €IUHUIIBI UX
MU3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOIMAEMbI€, TOILIURBO,
PECYPCHL.

TexHonmorust: XuMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYypPrus, MPOU3BOIACTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IPOM3BOJCTBO, MHUIIEBAs
MPOMBINJICHHOCTh,  (hapMarieBTUUeCKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX TMpenaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHS
OOYYarOMIMMHUCSL TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJMETHBIM W TIpeaAMeTHbIM). Hay4dHo-meTonuyeckoi OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CACTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XUMHsS» Ha YpPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIOLIUE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MpeaMeTa «XHMHS» JOCTHTarOTCS B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHHCTHYECKUMH, COLMOKYIBTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBA, MPHUHATHIMM B OOILECTBE
HOPMaMM Y TpPaBWIAMHM  TOBEJIEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
o0y4Jarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaXkaroT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATEILHON M TNPAKTHYECKON JAESTENbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HaHUsl 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U [IPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U TO3HABATENIbHBIX 33/1a4, BHIITOTHEHUN XUMUYECKUX
HKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHUKY WU
apTyMEHTBI IPYTUX MPU aHAIN3E PA3IMIHBIX BUIOB YI€OHOU ACITEIBHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

[IECHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTE€UYECTBECHHOMN XHMUM;

YBOXEHHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHUSI HAyKU €CTh PE3yIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

WHTEpeca U MO3HABaTEeJIbHBIX MOTUBOB B TIOJYYEHHUH U MTOCIIEIYIONIEM aHAIN3e
uH(OPMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHUE U TMOCTYINKH CBOUX TOBAPHUIIEH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHUSI I[EHHOCTEH 3M0poBOro W Oe3omacHoro o0pasza KH3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCEHEBHOM XU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TNPaBUJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJIECICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeIbCKOM
NEeSATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JeATEeIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3a]ad
COI[MAJILHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3yUeHHUIO MPpodeccrii pa3aIuyHoro poja, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur M peaau3aliud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:



HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHMMAHUS TJIOOATBHOIO XapakTepa 3KOJIOTHYECKUX MPOOJieM, BIUSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEBI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHU IS
peleHns BONPOCOB PAllMOHAIBHOIO IIPUPOAOIIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BpPEI  OKPYXKAIOLIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH U yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeMUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeACTaBICHUs] 00 OKpPYKArOIIEM MHUpE KaK O €IMHCTBE MPHUPOJblI U YEJOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIIeHWH TMpPoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABJIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUATbHOM KYyJIbTYphl, PEIIEHUH TIOOATBHBIX MPOOJIEM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHHH YCIOBUI
YCHEIIHOTO TPYJa U SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YeHa OOIIEeCTBa;

€CTEeCTBEHHO-HAYYHOW TIPaMOTHOCTH: TIIOHMMAaHHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIs1 aHalM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa 1
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHUS Jie1aTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HayUYHBIX (DAaKTOB M UMEIOIIUXCS JJAHHBIX C IEJIbI0 TOJTYYEHHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUN 1O XHUMHUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM

NEATEIbHOCTH.
METAINIPEJMETHBIE PE3YJIBTATBI



MeTtanpeameTHbIE pe3ynbTaThl OCBOCHHS yu4eOHOTO TMpenMera «XuMHUs» Ha
YPOBHE CpeHEro o01iero 0opa3oBaHus BKIOYALOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCHUIUTMHAPHBIE (MEXIIPEAMETHBIE) OOLICHAYYHbIE TOHATHUS, OTPaKaolIue
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeUU(UKYy METOJOB TO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
npoliecc, CUcTeMa, HayuHbld (DaKT, IPUHINI, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JpyTHue);

yHUBEpCalibHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00yUYaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JIEUCTBUSIM.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NOo3HaBaTeJIbHLIMH
JelCTBUSIMM:

1) 6a30Bble JJOruvYecKme JaeicTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENCNIATh LENU JCATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTAaThI ACSITEIbHOCTH C IIOCTABJICHHBIMU LIEISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JII OOBSICHEHUs] OTIAEIbHBIX (PAKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJIsd KJacCU(PUKAIIMU BEIIECTB WU
XAMUYECKUX PEAKIINM;

YCTAHABIMUBATh MPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHS] B paccMaTpUBAECMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOIb3yEMbIE B XUMHHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMUYecKas (popmysia, ypaBHCHHE XUMUYIECKON peaKIun
— MpPU pelIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3a/iad, MPUMEHSTh
Ha3BaHHBIC MOJICJIbHBIE MPEJICTABICHUS JJIs1 BBISIBIICHUSA XAPAKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:



BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O IMO3HAHMSI BELIECTB U XUMHUYECKUX
peaxkuuu;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHMS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0OJaTh 32 XOIOM
polecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (pOpMyIHMpOBaThH
00001IEHNS U BBIBOIBI OTHOCUTEIBLHO IOCTOBEPHOCTHU PE3YyJIbTAaTOB MCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METO/IOB PELIEHUs MPAKTHYECKHUX 3aa4, IPUMEHEHUIO Pa3TUYHbIX METO/I0B
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcbl IHTEpHETa), aHaIuM3upoOBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOMUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMabHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

MCITIOJIb30BaTh HAYYHBIN S3BbIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaluen: MPUMEHITh MEXIpeIMeTHble ((PU3NYecKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaIJIS,IHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1CHCTBUAMMU:

3aJ]aBaTh BOIMPOCHI MO CYHIECTBY OOCYKJAaeMOW TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYyJIHpPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3aa4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB IO3HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH P BBIIIOJHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHNUIO CBOMICTB
U3y4aeMbIX BEILLIECTB, pealu3aluu y4eOHOro npoekra u (opMyJIHpoBaTh BbIBObBI
10 pe3yibTaTaM NPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X0J1€ 00CYXJICHUSI 1 0OMEHAa MHCHUSIMH.



OBy1aieHHe YHMBEPCAJIbHBIMH PEryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOATEIIbHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIIBHYIO
JEeATEIbHOCTh, ompeneisis €€ Leaud M 3aJa4d, KOHTPOJIMPOBAaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejiaraeMblii aJropuT™M JCHCTBUM Tpu
BBIMIOJTHEHUH YYE€OHBIX UM HCCIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4ETOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTA HA OCHOBE CaMOAHAIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIONICH
€CTEeCTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMHUU B MO3HAHUU SIBIICHUM TTPUPOIBI,
B (OpPMUPOBAHUM MBIIUICHUS W KYJIBTYpbl JIMYHOCTU, €€ (DYHKIMOHAIBLHOU
IrPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3710POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHUH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIararoIyMe TOHATUA (XMMHYECKMH JJIEMEHT, aToOM, JJEKTPOHHas
000J109Ka aToMa, MOJIEKYJIa, BAJICHTHOCTD, AJICKTPOOTPHUIIATEILHOCTh, XUMUYSCKast
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTass U COKpaIIéHHAs), MOJb, MOJISIpHAS
Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIN CKEIeT, PYHKIIMOHANIbHAS IPYIINa, paguKal,
M30MEpHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YTIIEBOAOPO/IbI, KUCIOPO U
a30TCOJICp)KAIIME COEAUHECHUS, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCIMHEHUS); TEOPUM M 3aKOHBI (T€OpHUS CTPOCHUS
opranuueckux BemiectB A. M. BytnepoBa, 3aKkoH coXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHUMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXKalMe B OCHOBE MOHUMAHUSI MNPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKHX
SABJICHUHN, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCITOJIb30BAHUN BAXXHEHIITUX OPTraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JIeITEILHOCTH Y€JIOBEKa;

chOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUYE€CKUX COEAMHEHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKHMX BEIIECTB W YpPaBHCHUH XHUMHUUYECKHUX PEaKIIUH,
M3rOTAaBJIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BELIECCTB Ui WJUTIOCTPAlUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;



c(hOpMHPOBAHHOCTh YMEHUN YCTaHaBIWBATH MPUHAJJIC)KHOCTh HU3YyUYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPeIeIEHHOMY
KJIacCy/Tpynme coeluHeHu (yrIeBOJOpPOMbI, KHUCIOPOJ U a30TCOAEpIKallne
COCIMHCHUS, BBICOKOMOJICKYJISIDHBIC COCAMHCHUS), 1aBaTh WM Ha3BaHUSA II0
cucrematnyeckoit HoMmeHknatype (IUPAC), a taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OT/ACIBHBIX OPraHMYECKUX BEIICCTB (ITWICH, MPOMWICH, alleTUJICH,
ATWICHTJINKOJb, TIHIEPUH, (eHoN, (HOopMaNbIeTH I, aleTaabICTH, MypaBbUHAS
KHCIIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

cOPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

chOpPMHUPOBAHHOCTh, yMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOopMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3HUUECKUE
U XUMHYECKHE CBOWCTBA THUIUYHBIX TMIPEACTABUTEICH Pa3IUYHBIX KIIACCOB
OpraHUYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUIIeH, OyTaaneH-1,3,
MeTwiOyTagaueH- 1,3, 6eH30J1, METaHOJ, ATaHOJI, STUIICHIJIMKOIb, TJIULIEPUH, PeHoI,
aleTaNbIeTU, MypaBblHAsl U YKCYCHasl KHUCIIOTBI, TIIFOKO3a, KpaxmaJl, LeJIi0103a,
aMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUUYECKHX PEAKIMHA C HCIOIb30BaHUEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(Th, TPUPOIHBIN Ta3, yroJib), CIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
pUMEHEHUE TPOIYKTOB MepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
pEeaKIny 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOTHBIX BEIIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbIX B XUMUU TIPH U3YYEHUHU BEIIECTB U
XUMHUYECKUX SBJICHHUH (HAOIIIOICHHE, N3MEpPEHNE, SKCTICPUMEHT, MOJICIMPOBAHNE),
WCITOJIP30BaTh CHUCTEMHBIC XHWMHWYECKHE 3HAHUS JUIS TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUiX, CBS3aHHBIX C BEMIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W JTabopaTOpHBIM OOOpYJOBaHWEM, a TaKXKe MpaBuia OOpaimieHus ¢
BEII[ECTBAMHA B COOTBETCTBHH C MHCTPYKIIUSMH O BBITTOJIHEHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (IIPEeBPAILEHUS OPraHUYECKUX BEILECTB MPU HArPEBAHUHU, MTOTYUYEHUE
ATUJICHA U U3YYE€HHE €r0 CBOMCTB, KAUE€CTBEHHbIE PEAKIIMN OPTaHUYECKUX BEUIECTB,
JeHaTypauus OeIKOB MPU HAarpEBAHUHM, LIBETHBIE PEAKIIMHU OEJIKOB) B COOTBETCTBUU



C TpaBWIaMHd TEXHUKHM OE30MacHOCTH TMpH OOpalleHWd ¢ BEIIeCTBAMHU W
7a00paTOpHBIM  000pPYAOBaHUEM, MPEACTABIATh PE3YJIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3aluCH YpaBHEHHH COOTBETCTBYIOIIUX pPEAKIUil U
(dbopMynIupoBaTh BEIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTEpHET N IpYyTUX);

cOPMUPOBAHHOCTh ~ YMEHHUW  COONIONATh  TMpaBWiIa  IKOJOTUYCCKHU
IIEJIeCO00Pa3HOTO0 TIOBEICHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPYXKAIOIIEH MPUPOTHONW Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBUS Ha >KMBBIE OPraHU3Mbl OIpPENEIEHHBIX OPraHUYECKHX
BellecTB, oHMMas cMbica nokazarens 1K, mosicHaTh Ha mpumepax crocoObl
YMEHBILIEHUS M TMPEAOTBpAIlEHUs] HMX BPEIHOTO BO3JEUCTBUS Ha OpraHU3M
YeII0BEeKa;

JUIE 00yYaroUIuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHWS OO0 OCHOBHBIX JOCTYNHBIX METOAAaX IO3HAHMUS BEILIECTB U
XUMUYECKUX SBJICHUM;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYy4aloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyi.
11 KJIACC

[IpenMeTHBIC pe3ylabTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUN IPUPOJIBI,
B (GOPMUPOBAHUMU MBIIUICHUST U KYJIBTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOU
I'PaMOTHOCTH, HEOOXOAUMOM JJIsl pEIICHUsI MPAKTUYECKUX 3a7a4 U IKOJOTHUECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3JI0POBbIO U IPUPOJIHOM CpeIe;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralONIUe MOHATHSA (XUMHUYECKHH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBS3b
(KoBaJIeHTHas, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas peiieTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHUYECKAS JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON pEeakiuu, XUMHUYECKOE PaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
ANEKTPOJIMTUYECKOM JIHcconmanuu, nepuogudyeckut 3axkoH [[. M. Menpeneesa,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHEHMSI W MPEBPAIICHUS dSHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHMUHU,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHWMMUYECKUX SIBICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,



COCTaBe, MOJIYYCHUH U 0€30M1aCHOM MCIOIb30BAHUH BAKHEUIIIUX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHUYECKUX BEILECTB U UX MPEBPALLIECHU;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XMMUYECKUX  PpEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEHIECTB (YrapHbld Tra3, YIJIEKUCIIBIM ra3, aMMHaK, TaméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BHJ XUMHUYECKON
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasl, BOAOPOIHAs) B COCIUHEHUSX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VWOHHAs!, METAJUIMYECKAs), XapakTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/Tpynme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOTBI, aM()OTEPHbIE THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPHIBATh CMBICI MEPUOINYECKOr0 3aKoHa [l
N. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB XUMHYECKUX 3yieMeHToB 1—4 mnepuonoB Ilepuoauueckoil cuCTEMbI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ysA MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
WU3MEHEHHUS! CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEIUHEHHMU IO Mepuoiam M
rpynnaM [lepuoguueckont cucreMsl xuMudeckux asiemeHnToB . 1. Menneneesa;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOMCTBA HEOPTaHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXKAY HEOPraHMYEeCKUMU
BEILECTBAMHU C [TOMOIIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIUA;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
abdexTy peaxiy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs JJIEeMEHTOB, 0OpaTUMOCTH
pEeaKlNH, yYaCTHIO KaTaanu3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKIUU UAYT O KOHIIA;

cOpMHPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, MOATBEPKIAOLIUE
KAUeCTBEHHBI COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH



OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIONIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHMM PACKpPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLIHUIA MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOrO OajlaHca
ITUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTb XHUMHUYECKHE IIPOIECCHI,
JeXallle B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUUCICHHUS C HCIIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHH Ia30B MPU
XUMHUYECKUX PEAKIUSAX, MACChl BEUIECTBA WJIM 00BbEMa ra3oB IO M3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUMEM, a TaKXe IMpaBUiia OOpalIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU MO BBINOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKUX OIbITOB;

C(OPMUPOBAHHOCTh YMEHHUH IJAHUPOBaTh M BBINOJHATH XHUMUYECKUH
DKCIIEPUMEHT (pa3j0KEHUEe IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIW3aTopa,
ONpENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaklivu,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMu Ha cyinbQaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 110
TeMam «Metaey u «HemeTramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30MacHOCTH MU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPeaKIUil U POpMYyIMPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHHUKaIuu, UHTEepHET U Ipyrux);

chOPMHPOBAHHOCTh ~ YMEHHMM  COONIIOMATh  TpaBUjia  DKOJOTUUYECKH
1EJIeCO00pa3HOr0 TOBEAEHUS B OBITY U TPYAOBOM JEATENIBHOCTH B LENSIX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMMACHOCTb BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicnt mokazarens IIJIK, moscHATP HAa mpuMepax CHocoObl yMEHBIICHUS H
MPeIOTBPAIICHUS UX BPETHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKa;



JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUIS CIETIBIX M CJIA0OBHIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiinsg mis 3anmucn XUMHYEeCKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudposbie
Ne ni/m P Kourposbnbie IIpakruyeckue (1ubp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
. bu6mmorexa [IOK
IIpenmer oprannueckoit xumun. Teopus
. https://m.edsoo.ru
11 CTPOCHUSI OPTaHUYECKUX COCTMHEHUN A. 3 0 0
ME bubmmorexa POII
- PyTIeposa https://resh.edu.ru
Wroro mo pazneny 3
Pa3znea 2. YriaeBoaopoasl
bu6mmoreka [IOK
2.1 [IpenenbHBIC YTIEBOAOPOABI — aJTKAHBI 2 0 0 hifps://m.edso0.u
' pedt 4 AOPOA bubnunorexa POIII
https://resh.edu.ru
bu6mmorexa [IOK
99 HenpenenbHble yriaeBogopOabl: alKeHBI, 6 0 1 https://m.edso0.ru
' aIKaguEeHBI, aJIKUHBI bubmuorexka POIII
https://resh.edu.ru
bu6mmorexa [IOK
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' P Y AOPOA bubGnuorexa POIII
https://resh.edu.ru
54 [IpupoiHbIE ICTOYHUKH YTIIEBOIOPOJIOB U 3 1 0 bubmuorexa [JOK
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https://m.edsoo.ru
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bubauoreka POII
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Pasznea 3. Kuciiopoacoaepxxamme opranuyecKkue coe{uHeHus

bu6mmoreka [IOK
https://m.edso0.ru
| )

3 Criuprt. dexon 3 bubmuorexa POIII
https://resh.edu.ru
bu6mmorexa [IOK

3.2 Anpnerunsl. KapOOHOBBIE KUCIOTHI. 7 https://m.edso0.ru

' CrnoxxHbIe (U bubnuortexa POII
https://resh.edu.ru
bu6mmorexa [IOK
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3.3 3
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Wroro mo paszneny 13

Pa3nea 4. Aszorcogepikamue OpraHu4ecKue coeJHHeHH
bu6mmoreka [IOK
https://m.edso0.ru
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MUHBL. AMUHOKHUCIIOTBI. benku Eubmorexa POIII
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11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTHueckue (witcpp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
. bu6mmoreka [IOK
Ctpoenue atomoB. [lepuoanyueckuii 3aKoH
https://m.edsoo.ru
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bu6mmoreka [IOK
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bu6mmoreka [JOK
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bu6mmorexa [IOK
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2.1 M 6 1
CTAILIBT bub6anorexa POIII
https://resh.edu.ru
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bubmuorexa [JOK
https://m.edsoo.ru

2.2 H
CMETaILIR 9 bubauoreka POIII
https://resh.edu.ru
bubmuoreka [JOK
53 CBs3b HEOPraHUYECKUX U OPraHUYECKUX 9 https://m.edsoo.ru
' BEIIECTB Bubnunorexa PIILI
https://resh.edu.ru
bu6mmorexka [IOK
WIToro 1o pasier 17 https://m.edsoo.ru
pasacy bubanoreka POIII
https://resh.edu.ru
Paznea 3. Xumusd U :Ku3HbL
bubmuorexa [JOK
https://m.edsoo.ru
A X 4
3 VML FOKHSHE bubmnmorexa POIII
https://resh.edu.ru
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. Xumus, 10 knacce/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A.,
AknmonepHoe obmectBo «M3natenbcTBo «IIpocBerieHue»

2. Xumus, 11 kmace/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., JIEBkuH
A.H., Axumonepnoe obmiectBo «M3marenbctBo «IIpocBenieHuey

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Hacronpnas kHura yuurtens xumud. 10 xnace. O.C.I'abpuenss. "bauk u K"
2001roxn

2. I'abpuensu O.C. HacronbHast kaura yuutens. Xumus 11 knace: B 2 4./
O.C.I'abpuensu, I'.I".JIsicoBa, A.I'.BBenenckas.-:Ipoda, 2003

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1 http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-
7ed204f861fa/index.htm

https://vk.com/chem_Kklgd

http://www.chemnet.ru/

http://www.alhimik.ru/

http://him.1september.ru/

2 http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-
c5dcld3e64c5/index.htm

3 http://files.school-collection.edu.ru/dirstore/80de813e-a63b-3a19-5a8a-
5f9e3701406a/index.htm

4 http://files.school-collection.edu.ru/dirstore/falf830c-9d8f-0b17-d3el-
fa4a4193333e/index.htm
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