MYHUIIUTIAJIBHOE BIO/IKETHOE OBPA30BATEJIbHOE
YYPEXJIEHUE
BAPAUTCKASI CPEJIHSI51 OBILIEOBPA3OBATEJIBHAS IIKOJIA Ne 8

A:Mammunen

R
Sy %7
T
. A

S >
Ny mEl

PABOYAS ITPOIT'PAMMA
KYPCA
XUMUs
B 10 KJIACCE

Ha 2023 — 2024 yye6HbIii rox

(ID 2913981)

C. Bapaur,
2023 r.



HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0Iero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuu npenoaaBanus ya4eOHOTo
npeameta «XuMus» B o0pazoBaTeNbHBIX opranuzanusx Poccuiickoit denepanuu,
peanu3yroX OCHOBHbIE 00pa30oBaTeIbHbIE IPOrPAMMbl, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuoa Ao 2025
roja» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUs. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)Ke IKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO
U TPUPOJHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOyUYaIOIIMXCS Ha
YpOBHE CpeHero o011ero 00pa3oBaHusi CPEACTBAMH YIeOHOTO ITpeaMeTa « XUMUs,
COZIEP’)KaHWE M IIOCTPOCHHE KOTOPOrO OINPENENIEHBI B IPOrpamMMe II0 XUMHH C
yaéToM crenupuKkd HayKd XUMUHW, €€ 3HA4YCHHUS B TO3HAHWW TPUPOILI U B
MaTepuaibHON )KM3HU OOIECTBa, a TAKXKE C y4€TOM OOLIMX LieJiel U MPUHIIMIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHETro OOIIEero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Omna BHOCHT CBOY BKJIJl B (hOPMHUPOBAHUE PAIIOHATHLHOTO HAYYHOTO MBIIJICHHUS, B
CO3/1aHHE IIEJIOCTHOTO MpEeJICTaBICHUsI 00 OKpYKAlolleM MHUpPE KaK O €IMHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHMS B3AMMOCBSI3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSA KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEMSIMH U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB M TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW Ha  OMNpeeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
Npe/ICTaBIEHUH O CTpOeHUH BelnecTB. CBeZeHUs 00 U3y4aeMbIX B Kypce BEIIeCTBaX
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OopraHM4ecko — XMMHH  [OJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOJOJOTHMUECKHUX MO3UIUM,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTAX MIPOTEKaHUs JonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COoAEpKaHUsI, UMEIOIMUMU KyJIbTYpPOJIOTUYECKUN W TPUKIAAHON XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B IIO3HABATEIBHONW U MPAKTUYECKOU AESITEIIBHOCTHA YEIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
U IPAKTUYECKUX MPUIIOKEHUN XUMUU, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTHUUYECKH OCMBICITUBATH UH(POPMAITUIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUSI 3SHAaHUH,
pELIEeHUS] MHTEIUICKTYaJIbHbIX U DKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKUX 3a7a4. B
[EJIOM COZIep’KaHue y4eOHOTo mpenMera «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOMINXCS MUPOBO33PEHYECKON OCHOBBI
Uil TIOHUMaHus (QuiocoPpckux wuaed, TakKuX KakK: MaTepHAIbHOE EIMHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, ITO3HABAEMOCTb TPUPOAHBIX ABICHUNA YTEM IKCIEPUMEHTA
U pelIeHUsT TMPOTUBOPEUYUM MEXIy HOBBIMH (aKkTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CBHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUA
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIpPEACNICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAIBHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoOsieM, TIOWCKa, aHalu3a W 00paboTKu
uHopMaIMK, HEOOXOAMMBIX [JIsi TNPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IMO3HAHUU
XUMUHU.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 o0IIero oopa3oBaHus, PU OMPEACIICHUN
COJIEpKAaTEeNIbHOM XapaKTEPUCTUKU LeJed HW3Y4YeHUs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YeJIOBEKa M KaK OJIHOrO0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUU Kak  BaxHeHmen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN I MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEaKIINil, HEOOXOUMBIX JJIsI TPUOOPETCHUS YMEHUIM
OPUECHTHPOBATLCS B MHPE BEIIECTB M XUMUUYECKUX SIBIICHUM, MMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepxareiibHas XapaKTepUCTHKA LIeJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMmMe 1Mo XUMHUHM YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHUHM C
HOBBIMHU TIPUOPUTETAMH B CUCTEME cpeAHero oodmiero oOpa3zoBanus. CeroaHs B
NPENoaBaHuy XUMUU B OOJIBIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE COJep)KaHusl OOydYeHHs, OPHUEHTHPOBAHHOW HA TMOJATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HabOpoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOT'O MOJYYEHHUs 3HAHUN U MPUMEHEHUS UX B PEATbHON KU3HU JIJISl PEIIeHUs
NPAKTUYECKUX 3a7a4.

B cBsI3U ¢ 3THM 1pu U3y4ueHUn peamMeTa « XUMHUs JOMUHUPYIOIIEe 3HAaUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY NPHUHITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE [Jis PA3JIUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOIUMBIX JJII IPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BAKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKe ISl OLICHKU C MO3ULHA SKOJIOTHYECKOMN
0e30MacHOCTH XapaKTepa BIUSHUS BEMIECTB M XUMHUECKHUX MPOIIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAIBLHOIO MPUPOOTIOJIH30BAHMS, TTOTIOJHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero ooiiero oopazoBanus, coctariseT 68 yacon: B 10 kimacce — 34 gaca (1 gac
B HEJIEJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI OPraHUYECKON XUMHUH

[IpenmeT opraHmyeckol XuUMHHM: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAUYCHUE B IOJYYEHUM HOBBIX BEIIECTB U
MarepuanoB. Teopusi CTpoeHHsl opraHuueckux coequHeHuid A. M. bytnepoBa, €€ ocHOBHbIE TOJ0XKEHUS. CTPYKTYpHBIE
dbopmyIbl OpraHudecKux BemecTB. ['omonorus, nzoMepus. XuMHYECKas CBsI3b B OPraHUUECKUX COSTUHECHUSIX — OJTMHAPHBIC
Y KpaTHBIE CBSI3HU.

[IpencraBnenne o KilaccupUKAIMM OpPraHMYECKUX BemiecTB. HOMEHKkIaTypa OpraHM4ecKUX COCJAMHEHUM
(cucTtematuueckasi) ¥ TPUBUAJIbHBIC Ha3BaHUS BAKHEUIIINX MPEJCTABUTENICH KJIACCOB OPTaHMYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METO/bl U3YUEHHUsI BEIIECTB W UX MPEBpPAILCHUI: O3HAKOMJIEHHE C 00pa3liaMu OpraHu4YeCcKuX
BEIIECTB U MaTepHallaMd Ha MX OCHOBE, MOJIEITUPOBAHHUE MOJEKYJ OpPraHMYeCKHX BEIEeCTB, HAOIIOJACHUE U OIMHMCAHHE
JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB NMPHU HAarpeBaHuu (IUIaBieHHE, OOyriIuBaHUE U
TOpeHue).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHHUE, FOMOJIOTUYECKUN psia. MeTaH W 3TaH — MOPOCTEUIINE MPEACTABUTENIA AJKAHOB:
duznueckre M XUMHUYECKHME CBOWCTBA (pEaKIMU 3aMElICHHs W TOPEHHUs), HAXOXKIEHHUE B MPHUPOJE, TOIydyeHUE H
[IPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTHUUECKUN psAll. DTUJIEH U NPOMWIECH — NPOCTEUIINE MPEACTABUTEIN aJIKEHOB:
¢uznueckne W XMMHUYECKHE CBOMCTBa (peakiuy THAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIMU, OKUCICHUS W
MOJIMMEPU3ALINH ), TOJYYEHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaguen-1,3 u wmertunOyrtagueH-1,3: cTpoeHue, BaKHEHIIME XUMHYECKHE CBOMCTBA (peakius
nonumepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.



AJKMHBI: COCTaB U 0COOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUM Psil. AIIETHIICH — MPOCTEUIINI MPE/ICTaBUTENh AIKHHOB:
COCTaB, CTpPOCHHE, (PU3MYECKUE U XUMHYECKHE CBOMCTBA (peakiMu THAPUPOBAHUSA, TaJOTCHUPOBAHMUS, THUIpPATALIUU,
TOpPEHHUs] ), TOJTyYCHUE U TPUMEHEHHUE.

Apenbl. benson: coctas, cTpoeHue, GU3nyecKue 1 XUMUYECKUE CBOMCTBA (peaKiuy raJoreHUpOBaHUS 1 HUTPOBAHMS ),
MOJIy4eHHE U NIpuMeHeHue. Toayon: cocmas, cmpoenue, usuyeckue u XumMuyeckue ceoucmea (peakyuu 2ani02eHupo8aHsl
U HUMpOBaHus), noxyyenue u npumeneHue. TOKCUUYHOCTb apeHOB. l'eHeTHyeckas CBs3b MEXAY YIJIEBOJOPOJaMH,
MPUHAJICKAIIMMHA K Pa3JIMYHbIM KJlaccaM.

[IpupoaHble UCTOYHUKH YTIIeBOAOPOAOB. [IpupoaHbIil ra3 u nonyTHbIe HeTsAHBIE Ta3bl. HedTh 1 €€ mpoucxoxacHue.
Crnioco0sI iepepaboTku HEPTHU: TIEPETOHKA, KPEKUHT (TEPMUYECKUH, KaTaTUTHIeCKuil ), muposiu3. [IpoaykTel nepepaboTku
He(TH, X TPUMEHECHHUE B MMPOMBIILJICHHOCTH U B ObITY. KaMeHHBIN yroib U IPOYyKThl €ro mepepadboTKH.

DOKCIepUMEHTAJIbHBIE METOJIbI M3YYCHHUSI BEIECTB U WX MPEBpalleHUM: O3HAKOMJIEHHE ¢ OOpa3llaMH I1acTMacc,
Kay4yKOB U pe3uHbl, KoJieKIuu «HedTb» u «YTrosiby, MOJACIUPOBAHUE MOJIEKYJT YTIEBOIOPO/IOB U rajJOr€HOMPOU3BOIHBIX,
pOBeJICHNE MIPAKTUYECKON PabOThI: MOTyYEHUE ITHIICHA U U3YUYEHHUE €T0 CBOMCTB.

Pacuérnble 3anaun.

Borunciienust no ypaBHEHUIO XUMUYECKOM peakiuu (Macchbl, 00bEMa, KOJTUYECTBA UCXOIHOTO BEIIECTBA WIIA MTPOYKTa
peakiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO M3 MCXOTHBIX BEIIECTB WU MPOIYKTOB PEAKIUN ).

Kuciopoaconepsxkamue opranndecKue coeJMHEHHA

[IpenenbHbIE OJTHOATOMHBIE CIUPTHI. METaHO U ATAHOJI: CTPOCHUE, (PU3NUECKUE M XUMUUYECKHUE CBOMCTBA (PEAKIUY C
AKTUBHBIMU METaJlaMU, TAJIOT€HOBOAOPOAaMHU, TOPEHUE), TPUMEHEHNE. BomopoaHbIE CBS3H MEXIY MOJIEKYJIaMU CIIUPTOB.
JlelicTBME METAaHOJA U 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaToMHBIE CHUPTHL. JTWICHTIUKOIb W TJIMIEPUH: CTpPOCHHEe, (GU3NUYECKHE H XUMHUYECKHE CBOMCTBA
(B3anMoOI€CTBUE CO IIEIIOYHBIMU METAUIAMU, KAYECTBEHHAS peaKlisl HA MHOTOATOMHBIE CIUPTHI). JeiicTBUE HA OpraHu3M
yesnoBeka. [I[pumeHenune rmuepruaa U STUIICHTIIAKOIIS.

deHo: CTpoeHNE MOJICKYJTbI, PU3NYECKHE U XUMUYeCKue cBoiicTBa. TokcuuHocTh (henona. [Ipumenenne dhenomna.

Anpneruasl U kemonsl. DopManbaerus, aueTanbIeruj: cTpoeHue, GU3NYecKue U XMMHUECKUE CBOMCTBA (peakuuu
OKHUCJICHUS U BOCCTAHOBJICHUS, KAYECTBEHHbBIE PEAKIMH ), TOJIyYEHUE U IPUMEHEHHUE.




OnHOOCHOBHBIE TMpeeabHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYyCHasi KUCIOThI: CTpOeHUE, GU3UUYECKUE U
XUMUYECKHE CBOMCTBa (CBOICTBA, OOIIME AJIsI Kjacca KHUCJIOT, peakius 3TepuduKalyu), MOJIYyYEHUE U MPUMEHEHUE.
CreapuHoBasi M OJEMHOBas KHUCJIOTHl KaK MPEICTAaBUTEIN BBICIIMX KapOOHOBBIX KHCIOT. MblJa Kak COJU BBICIINX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBUE.

Cnoxubie 3(Upbl KaK TpOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponu3 cinoxHbiXx 3¢gupoB. Kupel. ['uaponaus Kupos.
[Tpumenenue xupoB. buonoruyueckas poJib JKUPOB.

VYrieBobl: cocTaB, KilacCUpUKAIUs YTIEBOI0B (MOHO-, TU- U NoJaucaxapuasl). [ 1r0ko3a — mpocTeHIuii MOHOCaXapu/I:
OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (DU3MUECKHEe W XUMHUYECKHE CBOMCTBa (B3ammojeiictBue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHUA4YHBIM pacTBOpoM okcujaa cepebpa(l), BocctaHOBIeHUE, OPOKEHHUE TIIIOKO3bI), HAXO0XKJICHUE B MPUPOJIE,
npuMeHeHue, ononaorunueckas posib. Dorocunre3. GpykTo3a KaKk U30MEP TITOKO3HI.

Kpaxman u niemuirono3a kak npupojiHbie mojuMepbl. CTpoeHHe KpaxMalia U 1euTio03bl. DU3ndecKre 1 XUMHUECKUE
CBOMCTBa Kpaxmasa (TUIPOoJIn3, KaueCTBEHHAs PEaKIIHsI C HOJIOM).

OKCHepUMEHTANIbHBIE METOJAbl M3y4YeHHUs BEIIECTB M HMX MPEBpalleHUil: MpOBEeJCHHE, HAOIIOJCHHE U ONHCaHHUEe
JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHHUE 3TaHOJIA
okcugoM meau(ll)), MHOroaroMHBIX CHHUPTOB (B3aMMOJEHCTBUE TiuiepuHa ¢ Tuapokcugom Mmenu(ll)), ampaerumon
(okHcIieHHe aMMHaYHBIM pacTBopoM okcujaa cepedbpa(l) u rugpokcuaom menu(ll), B3aumonericTBue kpaxmana ¢ HOIOM),
IIPOBEICHUE TTPAKTHYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurnle 3aaun.

Brrunciienust no ypaBHEHHUIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJTMYECTBA UCXOIHOTO BEIIECTBA HIIA IPOIYKTa
peakiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO M3 UCXOTHBIX BEIIECTB WU MPOTYKTOB PEAKITUH ).

A3oTcoaepxKaniue OpraHnuecKue COeqUHEHHUS.

AMUHOKHCTIOTHI KaK aM(oTepHbIe OpraHnyeckue coequHeHuss. Ou3nueckne U XUMUYECKUE CBOWCTBA aMHHOKHCIIOT
(na mpumepe rnunuHa). buonornyeckoe 3HaueHUEe aMUHOKUCIOT. [lenTuasl.

benku kak npupoaHbie BBICOKOMOJIEKYJISIpHBIE coeinHeHus. [lepBuyuHas, BTOpu4Hasi U TPETUYHAsL CTPYKTYypa OEJIKOB.
XHUMHUYECKHE CBOMCTBA OEIKOB: THIPOJIN3, JEHATYpAIUsl, KAUECTBEHHbBIEC PEAKIIMU Ha OCJIKU.

DKCNEpUMEHTAJIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEeBpallleHUi: HaOII0/IeHHE U ONKHCAaHUE JEMOHCTPAMOHHBIX
OMBITOB: JIeHaTypalus OCJIKOB IPU HArPEBaHUHU, LIBETHBIC peaKMU OEIKOB.



BricokomoJieKkyJIsIpHBIE COeIMHEHHS

OCHOBHBIE NTOHATHSI XUMHUU BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN: MOHOMED, MOJMMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb
MIOJIMMEPU3ALINM, CPENHsAs MOJEKyIspHas Macca. OCHOBHBIE METOJABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MTOJIMMEPHU3ALMS Y TTOJIMKOHACHCALIHS.

DKCHEepUMEHTANIbHbIE METOAbl U3YUEHHUs BELIECTB M UX NPEBpALEHUN: O3HAKOMJIEHHE C 00pa3laMu MPUPOJIHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MeXNpeaIMETHBIX CBS3€M NPHU M3YYEHWHM OpraHnyeckoil xumuu B 10 Kimacce OCYIIECTBISETCS 4epe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITHH, SBISIONIMXCA CUCTEMHBIMU JJIs OTJIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmMe ecTecTBEHHO-HAy4YHbIE MOHATHS: SIBJICHUE, HAy4YHBIA (DaKT, TUIOTe3a, 3aKOH, TEOpHs, aHaJIMU3, CHHTE3,
KjaccuuKalus, NIepuogUIHOCTb, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOICIMPOBAHHE.

dusuka: mMaTepusi, JHEPIrUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPIreTUUECKUN YPOBEHb, BELIECTBO, TENIO, 00BEM,
arperaTHoe COCTOSIHUE BEIeCTBa, (M3NYECKUE BEIMUUHBI U €AMHULIBI UX U3MEPEHHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BELIECTB B OpraHu3Me, (HOTOCHUHTE3, OMOJIOTMYECKH aKTUBHBIE
BeliecTBa (OeIKu, yrieBobl, )KUPbL, (PEPMEHTBHI).

['eorpacdusi: MuHepasbl, TOPHbIE TOPObI, IOJIE3HBIE HCKONIAEMbIE, TOIUIMBO, PECYPCHI.

TexHonorus: NUILEBbIE NPOAYKTHI, OCHOBBI PALMOHAJIBHOIO IUTAHUSA, MOIOIIHE CPEACTBA, JEKAPCTBEHHBbIE U
KOCMETUYECKHUE ITpenapaThbl, MaTeprasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA ITPOI'PAMMEI ITO XMW HA BA30OBOM YPOBHE CPEIHET' O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimBaeT TpeOOBaHUSA K pe3yIbTaTaM OCBOCHHUS OOYYAIOIMMHUCS MPOTPAMM CPEIHETO OOIIEeTO
oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM W TPEIMETHbIM). HaydHO-MeToam4ecKoil OCHOBOW i pa3paboTKu



IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro oOIIero o0pa3oBaHUS SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN
ITOAXOA.

B cooTBETCTBUY C CUCTEMHO-AEATEIBHOCTHBIM IMOJIX0I0M B CTPYKTYPE JIMUHOCTHBIX PE3YJILTATOB OCBOCHUS MPEIMETA
«XUMHUS» HA YPOBHE CpEIHEro 001Iero 00pa30BaHUsl BbIAEICHBI CAEAYIOMINE COCTABISIOLIUE:

OCO3HAaHHWE OOYYAIOIIUMHCS POCCUMCKON TpaxKAaHCKOW HMACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHUIO,
CaMOCTOSITEJILHOCTH ¥ CAMOOIPEIEIICHUIO;

HaJM4Yue MOTUBAIIMHU K 00yUCHHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUHN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX I[EHHOCTEH U UCTOPUUECKUX
TpaauIuii 6a30BOM HAYKU XUMUU,

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIONIUXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMU, MIPUCYIIUMHU IIETOCTHON CUCTEME XUMUUECKOTO 00pa30oBaHus;

HaJIU4Ke TIPABOCO3HAHMS IKOJIOTHUECKON KYJIBTYPhI U CIOCOOHOCTH CTaBUTD 1I€JIM U CTPOUTH KU3HECHHBIC TIJIAHHI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MpeameTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE YYeOHOW M BOCIHUTATEIHLHOMU
NEATEIbHOCTH B COOTBETCTBUHM C T'YMAHUCTUYECKHMH, COLMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH M
ujeallaMi POCCHICKOTO Tpa)XAaHCKOTO OOIecTBa, MPUHATHIMU B OOIECTBE HOPMaMU U TPAaBWIAMH TIOBEJICHUS,
CIIOCOOCTBYIOIIMMU TIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00 YyUYarOIIUXCS.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPEIMETa «XUMHUS» OTPaKAIOT C(HOPMUPOBAHHOCTH OMbITa MO3HABATEIHLHON U
MPAKTUYECKON IeATeNbHOCTH 00yUaIOIMUXCA 10 PeATM3aliK MPUHATHIX B 00II€CTBE IIEHHOCTEH, B TOM YMCJIE B YaCTHU:

1) rpa’KaIaHCKOro0 BOCIMTAHUS .

OCO3HAHUS 00YyYarOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPAaB U 00513aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOIMOPSAIKY;

MIPEJICTABJIEHUS O COLMAJIbHBIX HOPMAaX U MPABWIAX MEXINYHOCTHBIX OTHOLIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH MEATEILHOCTH TMPH CO3/aHUU YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
[TO3HABATENBHBIX 33/1a4, BBIIOJIHEHUU XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apTyMEHThI IPYTUX MPHU aHAIU3€ Pa3IMYHbIX
BUJIOB YYEOHOM J1€SITENHHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS .

LIEHHOCTHOT'O OTHOLIECHUSI K UICTOPUUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHOW XMWY,



YBaKEHMSI K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU M MPAKTUUECKOTO MPUMEHEHUS] XUMHUHU, OCO3HAHUS TOTO, YTO
JOCTH>KEHUSI HAYKH €CTh Pe3yIbTaT JUIUTEIHHBIX HAOII0OIEHUM, KPOMTOTIUBBIX SKCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSIHHOTO
TpyJAa y4€HBIX U IPAKTUKOB,;

WHTEpeca M II03HABaTEJbHBIX MOTHBOB B MOJYYCHUH M TOCJIECAYIOIIEM aHaiu3e HWHOOpMalUM O TMEPEeaOBBIX
JTOCTHKEHUSX COBPEMEHHOU OTEYECTBEHHOU XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CrOCOOHOCTU OIICHUBATh CUTYallWU, CBS3aHHBIE ¢ XMMUYECKUMU SBICHUSMH, U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OILICHUBATh CBOE MOBEJACHUE U MOCTYINKHA CBOMX TOBAPUINEH C MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHUWE MOCJICACTBUM 3TUX MTOCTYIKOB;

4) popmMupoOBaHHS KYJbTYPBbI 310POBbS:

MOHUMaHUSI IIEHHOCTEH 370poBOro U Oe3ormacHoro obpasa >KM3HU, HEOOXOAUMOCTH OTBETCTBEHHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

coOJIroIcHUsT TIpaBWJI 0€30MacHOTO OOpallleHHs C BeIllecTBaMH B OBITYy, TMOBCEIHEBHOW JXHW3HU W B TPYAOBOM
eI TEIbHOCTH;

MOHUMAaHUsI IIEHHOCTH TPaBUJl HMHAWBUIYAITBHOTO M KOJJIEKTUBHOTO OE30I1aCHOTO IIOBEJICHHS B CHUTYyaIUsX,
YTPOIKAIOIIMX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCIIEICTBUN M HEMPUSATHS BPEIHBIX IPUBBIYCK (YIIOTPEOJICHHS aIKOT OIS, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIEOBATEIbCKON EATEeIbHOCTH, OOIMIECTBEHHO IOJIC3HOM,
TBOPYECKOM U IPYTUX BUIAX ACITEIBHOCTH;

YCTAHOBKHM Ha aKTHUBHOE yYacTHUE B PEIICHUM MPAKTUYECKUX 3a7ad COLMAIbHOW HAMPABICHHOCTH (B paMKaX CBOETrO
KJIacca, IIKOJIbI);

WHTEpPECAa K MPAKTUYCCKOMY H3Y4YEHHUI0 MPOQPECcCHUil pPa3IMdHOrO pojJia, B TOM YHCIE HAa OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHUU 110 XUMUHU;

YBAXEHUA K TPYAY, JIFOAAM TPYJla U pe3yabTaTaM TPYAOBOM AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MHAMBUIYATLHOM TpaeKTOpUH 00pa3zoBanus, Oyayiiei npodeccuu U peain3anuu
COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTPEOHOCTEN
00I11eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS

AKOJIOTUUYECKH 11e71ecO00pa3HOTro OTHOIICHUS K MPUPOJIE, KaK UICTOUHUKY CYIIECTBOBAHUS KU3HU Ha 3emIIe;

MOHUMAaHMS TJI00aJLHOTO XapaKTepa AKOJIOTUUECKUX MPoOJieM, BIUSHUS YKOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE
IIPUPOJHOMN U COLIUAIBHOMN CPELbI;

OCO3HAHUS HEOOXOJWMOCTH WCIOJIB30BAaHUS JOCTHIKEHUNW XHMUHU JUIS PEIICHUS BOIPOCOB PaIMOHAIBHOIO
PUPOJAONOJIH30BAHUS;

AKTUBHOTO HEMPUSITUSA JIEUCTBUM, MPUHOCAIIMX BpPEl OKPY)KAIOIIEH MPUPOIHON Cpele, YMEHHUS MPOTHO3UPOBATH
HEeOIaroNPHUATHBIC SKOJOTHUECKUE MOCIEACTBUS MPEANPUHUMAEMBIX JICHCTBUN U MPEOTBpAIIaTh UX;

HaJIM4Yus Pa3BUTOrO SKOJIOTUYECKOT'O MBIIIJICHUS, SKOJIOTUUECKON KYJIbTYpPHhI, ONbITA JEITEIBHOCTH IKOJOTMYECKOMN
HAIpPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS MMHU B IIO3HABATEIBHOM, KOMMYHUKATHBHOM W COLMAIIBHOW INPAKTUKE,
CIOCOOHOCTH U YMEHHS aKTUBHO TIPOTUBOCTOSITH HUACOJIOTHU XeMOo(poOuH;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOopMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HaYKH U OOIICCTBEHHOM
MIPAKTUKH;

MMOHUMAaHHS CHeNU(PUKH XUMHM KaK HayKd, OCO3HaHMS e€ poiau B (HOPMHUPOBAHUM PAIMOHAJIBHOTO HAYYHOT'O
MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAlIIeM MHPE KaK O €IMHCTBE IMPUPOJABI M UYEIOBEKa, B
MO3HAHUY TTPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOeXXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH JUIsi COBPEMEHHOM NHMBWIM3AIMU: B €€ TyMaHHUCTHYECKOU
HaIpaBJICHHOCTH M Ba)XKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepUallbHOW KYJIBTYPhI, PEIICHHH TJIIOOAIBHBIX MPOOIIEeM
YCTOMYHMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPhEBOM, SHEPIETUUCCKOM, MUIIIEBOM 1 KOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH
MEIUITMHBI, 00ECTICYCHUH YCIOBHIA YCIIEIITHOTO TPY/Ia U SKOJOTHIECKH KOMMDOPTHON KU3HH KAXKIOTO WICHA 00IIeCTBa;

€CTECTBEHHO-HAYYHON TPAaMOTHOCTH: MOHUMAHUS CYIIHOCTHM METOAOB MO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIydyaeMble 3HAHUA JJIs aHalu3a W OOBSICHEHMS SIBJICHUN OKPYXKAOIIEro Mupa u



MPOUCXOAIINUX B HEM U3MEHEHUM, YMEHUS JIeTIaTh 000CHOBAHHBIC 3aKJIFOYEHUSI HA OCHOBE HAyYHBIX (PaKTOB M UMEIOIIUXCS
JTAHHBIX C 1IEJIbIO TTOJIYYEHUSI TOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTU CaMOCTOATENIBHO UCIOIb30BATh XUMUUECKUE 3HAHUS JJISl PEIICHUS MPOOJIeM B PEaIbHBIX KU3HEHHBIX
CUTYaIUsX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY OOPa30BaHHIO U CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJTYUYECHHIO HOBBIX
3HaHUU MO XMMHUU B COOTBETCTBUU C KU3ZHECHHBIMU OTPEOHOCTIMU;

MHTEpEca K 0COOEHHOCTSAM TPYy/Ia B pa3IMYHBIX chepax MpoPpecCuoHAIbHON AESTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATbI

MertanpenMeTHbIe pe3ybTaThl OCBOCHHUS YUEOHOTO TIpeaMeTa «XUMUs» Ha YPOBHE CpPeHEro o0Iiero oopa3zoBaHusl
BKJTIOUYAIOT:

3HauMMble Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIMXCA MEXKIUCHUIUIMHAPHBIE (MEXKIIpPEIMETHBIE)
oOlIeHayYHbIE TOHATHUS, OTPAKAIOIIME IIEJIOCTHOCTh HAaYYHOW KapTUHBI MHUPA M CIHENUPUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIEeCTBO, DHEPrus, SBICHHE, MPOIECC, CHUCTeMa, HAay4HbId (axT,
NIPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIIeJOBAaHUE, HAOII0IeHHe, U3MEpPEHNE, IKCIIEPUMEHT U JPYTHE);

yYHUBEpCAJIbHbIE Y4YcOHbIC ACHCTBUS (MO3HABATENIbHBIC, KOMMYHHKATUBHBIE, PETYJSTUBHbBIC), OOECIECUMBAIOIINE
dbopmupoBanue HYHKIIMOHATEHON I'PAMOTHOCTH M COIIMAIBHON KOMITETCHITUH 00YYaroIInXCs,

CIIOCOOHOCTh OOYYAIOIIUXCSl HUCIOJIb30BaTh OCBOEHHBIE MEXAUCIHUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS U
YHUBEpCaJbHBIC YUeOHBIC ICUCTBUS B MIO3HABATEIIHHON M COIIMAIBHOM MPAKTHKE.

MeranpenMeTHble  pe3yJabTaThl  OTPAXKAIOT OBJIAJICHUE YHHBEPCAIBHBIMA  yUE€OHBIMH  IMO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMU U PETYJISTUBHBIMU JEHCTBUIMU.

OBiaeHne yHMBEPCAJIbHBIMH Y4eOHBIMH MMO3HABATEILHBIMY JI€HCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaIHM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeNeNaTh NN NEATeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HUX JOCTHKEHHUS, COOTHOCUTH PE3YJbTaThl
NEATENbHOCTHU C MOCTABICHHBIMHU LIEJISIMU;



WCIIOIb30BaTh MPU OCBOCHUH 3HAHUIN MPUEMBI IOTHUECKOTO MBIIICHUS — BBIICISITH XapaKTepHbIE IPU3HAKH MOHITUN
U YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATUS IS OOBSICHEHHS] OTACNIbHBIX (PAKTOB U
SIBJICHU;

BBIOMPATh OCHOBAHUSI M KPUTEPHUU JJIsI KJIaCCU(PUKAIIMKU BEUIECTB U XUMUYECKUX PEaKIIHil;

yCTaHABIMBATh MPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXTY N3y4aeMbIMHU SIBJICHUSMU;

CTPOUTH JIOTHYECKHE PACCYXKJCHHS (MHIAYKTUBHBIC, JCAYKTHUBHBIC, MO AHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTU H
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSITH B TIPOLIECCE MO3HAHUS, UCIOIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHUE (3HAKOBBIC) MOJEIH, MPEe0OPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMUYECKUH 3HAK (CMMBOJI) dJIEeMEHTa, XUMHUecKas (opmylia, ypaBHEHUE XUMHUYECKOU
peakiuu — MpU pelIeHUH Y4YeOHBIX IT03HABATEJIbHBIX W MPAKTUYECKUX 3aj]lad, MPUMEHSITh HAa3BaHHBIC MOJCIIbHBIC
IPEACTaBICHUS JIJISl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB N3yYaeMbIX BEIIECTB U XUMUYCCKUX PEaKIIUi.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIAJ€Th OCHOBAMH METOJ/I0OB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIHIA;

(bopMyIHpOBaTH IEJIU U 33141 UCCIIEIOBAHUS, UCTIOIB30BATh TOCTABJICHHBIE K CAMOCTOATENbHO CPOPMYIUPOBAHHBIE
BOMPOCHl B Ka4eCTBE MHCTPYMEHTA TO3HAHUS W OCHOBBI Jisi (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJETh HABBIKAMH  CAMOCTOSITEJIBHOTO  IUIAHMPOBAHWS W TPOBEJACHHUS  YUYEHHUECKUX  HKCIEPUMEHTOB,
COBEpIIEHCTBOBATh YMEHHUs HAOII0JaTh 3a XOJAOM TMpOIecca, CaMOCTOSATEIbHO TPOTHO3HPOBATH €ro pe3yJbTarT,
dopMynupoBaTh O000OIIEHUS W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YyJbTAaTOB MCCIEIOBAHUSA, COCTaBISATh
000CHOBaHHBIN OTYET O MPOCIIAHHON paboTe;

MpUOOPETaTh OMBIT YUYEHWYECKOW HCCIIEOBATEIILCKON W TPOEKTHOW MESITENbHOCTH, TMPOSBIATH CIIOCOOHOCTH U
FOTOBHOCTh K CaMOCTOSITEIbBHOMY IMOMCKY METOJIOB PEUICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHHUIO Pa3IUYHbIX METOJ/IOB
MTO3HAHMUSL.

3) padora ¢ uHpopManmei:

OPUEHTUPOBATHCS B PA3IUYHBIX HWCTOYHHMKAX WHOOpManuu (HAyYHO-TIOMYJSpHAS JIMTEpaTypa XUMHUYECKOTO
collep KaHus, CIpPaBOYHBIC MOCOOMsS, pecypchl MHTepHETa), aHAMM3UPOBATh MHPOPMALUIO PA3TUYHBIX BUAOB U (opm
MIPECTaBICHUS, KPUTUUECKH OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;



(opMyIHpPOBAThH 3aMIPOCHl U NPUMEHSThH PA3JIMYHbIE METO/IbI MIPU MOUCKE U 0TOOpE MHPOpMaALUU, HEOOXOAUMOM IS
BBINIOJIHEHUS YUEOHBIX 3a7a4 ONPEIeIEHHOrO THIIA;

MPUOOPETATh OMBIT MCHOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHA U PA3TUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANIBHYIO (QopMy mpeicTaBieHUs UHGOpMALMKU (CXeMbl, Ipa@uKd, JUArpaMMbl,
TaOJIULIBI, PUCYHKU U JPYTHE);

MCIIOJIb30BaTh HAY4YHBIM $3bIK B KayeCTBE CpPEJACTBA NpH paboTe C XUMHUYECKON HHpOpMaluend: NTPUMEHSTh
MeXNpeIMeTHbIe (PU3nYecKre U MaTeMaTUUECKKE) 3HAKU U CUMBOJIBI, (DOPMYJIbl, a00peBUATYPhl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISJHOCTH.

OBnageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1I€CTBUSIMH

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOM TeMbl B XOJ€ Juajiora W/WIM JUCKYCCHH, BBICKA3bIBATh HJICH,
(bopMyIHpOBaTH CBOM MPEIIOKEHNUSI OTHOCUTENILHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C IpEe3eHTallMel pe3yJbTaTOB I03HABATEIbHOW NEATEIbHOCTH, IMOJYYEHHBIX CAMOCTOATEIBHO WIIH
COBMECTHO CO CBEPCTHMKAMH IPU BBIIOJHEHUU XHMUYECKOIO SKCIEPUMEHTA, MPAKTUUECKOH padOThI MO HCCIEA0BaHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peajin3alui y4eOHOro mpoekTa u (opMyJInpoBaTh BBIBOJBI IO pe3ysbTaTaM MPOBEIEHHBIX
UCCIIEZIOBAHNUN ITyTEM COTJIACOBAHUS MO3MUILMM B X0J1€ 00CYKIEHHUsI 1 0OMEHAa MHEHUSIMHU.

OgilaieHHe YHUBEPCAJIbHBIMHU PEryaIsiTHBHBIMH JeCTBUSIMU:

CaMOCTOSITEIILHO MJIAaHUPOBATh U OCYIIECTBIATH CBOIO MIO3HABATEIbHYIO 1€ATEIbHOCTD, ONpEeAessa €€ Lelu U 3a/1auH,
KOHTPOJIUPOBAaTh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh IpEAaraeMblil alroputM AE€UCTBUN NpPHU BBINOJHEHUU
y4eOHBIX M UCCIIEIOBATEIhCKHX 33124, BRIOUPaTh Hanbosee 3(hPeKTUBHBIN CITOCOO UX PEIICHHS ¢ YIETOM MOTYISHHUS HOBBIX
3HAaHUH O BEUIECTBAX U XUMUYECKUX PEaKIUsAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH €ATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLCHKH.



NPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckass XUMusD» OTPaKaroT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN O XMMHUYECKOM COCTAaBJISIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, POJIH
XUMHUHU B TIO3HAHUU SABJICHUM NpUPOAbI, B (POPMUPOBAHUM MBILUIEHUS W KYJIBTYpPbl JIMYHOCTH, €€ (PYHKUMOHAIbHOU
IPaMOTHOCTH, HEOOXOJUMOM /Jis perieHus] MPaKTUYECKUX 3a]a4 M IKOJIOTMYEeCKHM 0O0OCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
310pOBbIO U IIPUPOJTHOU CPEE;

BJIa/ICHHE CUCTEMOM XMMUUYECKUX 3HAHUHM, KOTOpasl BKIIOYAET: OCHOBOMOJATAONINe MOHATHS (XUMUYECKUHN 3JIE€MEHT,
aToM, AJIEKTPOHHAsi 000104YKa aToMa, MOJIEKyJa, BAIEGHTHOCTh, 3JIEKTPOOTPHULIATEIbHOCTh, XUMHUYECKAasl CBSI3b, CTPYKTYpHas
dopmyna (pa3BEpHyTasi U COKpAIIEHHAs ), MOJIb, MOJIIPHAS Macca, MOJISIPHBINM 00BEM, YTIepOAHBIN CKENeT, GyHKIIMOHATIbHAS
rpyImna, pajukKai, U30Mepus, U30Mepbl, TOMOJIOTUUYECKUMN PsAJl, TOMOJIOTH, YIVIEBOJOPObI, KUCIOPOI U a30TCOAECPKALI1e
COEIMHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHHUS); TEOPUU U 3aKOHBI (TEOPHS
CTpOEHMsI opraHuyeckux BemectB A. M. DbyrnepoBa, 3akOH COXpaHEHHMSI MacChl BEUIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHMU; MUPOBO33PEHUECKHUE 3HAHUS, JIEXKAIME B OCHOBE IIOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH
XUMHYECKUX SBJICHUHM, (DAKTOIOTHYECKUE CBEIACHUS O CBOMCTBAxX, COCTaBe, MOJYyYEeHUU U O€30MMaCHOM HCIOJIb30BAHUU
BaXHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU NEATEIbHOCTH YEIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHH BBISIBISITH XapaKTepHbIE TMPU3HAKKA TOHSATUH, YCTaHABIMBATh HMX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE NIOHATHS IIPU ONIMCAHUU COCTABA, CTPOEHHUS U IPEBPAILICHUN OPTAaHUYECKUX COEAUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHMM HCIOJIb30BATH XUMHUYECKYIO CHMBOJMKY JUISI COCTaBICHUS MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOW) (OpMysn OpraHWYeCKHX BEIIECTB M ypaBHEHUNW XUMHYECKHUX PEaKIIUi,
M3TrOTaBIMBATh MOJEIHM MOJEKYJ OPraHMYECKUX BEIIECTB I WUIIOCTPALMM HX XMMHUYECKOIO M IPOCTPAHCTBEHHOT'O
CTpPOCHUS,

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJIEKHOCTh U3yUYEHHBIX OPraHMYECKHX BEIIECTB [0 UX COCTaBY U
CTPOCHHIO K OMNpPENEIEHHOMY KIAcCy/TpyIllie COeTUHEHHM (YrIeBOAOPObl, KUCIOPOA U a30TCOAEpIKAIIUE COCIUHEHHUS,
BBICOKOMOJICKYJIIPHBIC COCIMHECHHS), JaBaTh MM Ha3BaHWsA 10 cucTtemarudeckoir HomeHkmarype (IUPAC), a rtaxxke
IIPUBOJIUTHh TPUBHAJIBHBIE HA3BaHUS OTAEJBHBIX OPTaHMYECKHUX BEILIECTB (3TUJIEH, IPOIMUJIEH, AllETUIIEH, 3TUJIECHIJINKOIIb,



[NIMLEPUH, (QeHos, (GopManbleruj, aneTalblIeruj, MypaBbHHas KHUCJIOTA, YKCYCHas KHUCJIOTa, OJEHMHOBas KHUCIOTA,
CTEapUHOBAas KUCIOTA, III0K03a, (PpyKTO3a, Kpaxmall, LeJUIHII03a, TIULHH);

c(OpPMHPOBAHHOCTh YMEHHMSI ONPEAENSITh BUAbl XUMUYECKON CBS3M B OPraHUYECKUX COCIUMHEHUSAX (OJUWHApHBIE U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHUSI IPUMEHATDH MOJIOKEHUS TEOPUH CTPOCHUS Oprannueckux Bemects A. M. bytnepoBa nis
00BsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NYECKHE U XMMUYECKHUE CBOMCTBA THUIUYHBIX
Npe/ICTaBUTENIEH pa3IMYHBIX KJIACCOB OPraHWYECKHUX BEIIeCTB (METaH, 3TaH, 3TUJIEH, NPOMWIIEH, alleTUlieH, OyTaauen-1,3,
MeTUI0yTaaueH-1,3, 0eH30I1, METaHO, ATAHOJI, STUJIIEHIJIMKOJIb, [IIULIEPUH, (PEHOI, alleTanbIeru, MypaBbiuHasi U yKCyCHas
KUCJIOTBI, III0K03a, KpaxMmal, LIeJUII0J103a, aMUHOYKCYCHAsl KUCJIOTa), WUTFOCTPUPOBATh T€HETUUECKYIO CBA3b MEXy HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMH C UCIIOIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UICTOYHUKU YTIIEBOJOPOIHOTO ChIPhs (HE(Th, MPUPOIHBIHA ra3, yrois),
CHOCOObI X NepepadOTKU U MPAKTUUECKOE IPUMEHEHHE MTPOJYKTOB MEPepabOTKH;

c(OpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYMCICHHUS MO XMMUYECKUM YypaBHEHHUSM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEILECTBA WJIU MPOJIYKTa peakluy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BELIECTB
WIN IPOAYKTOB PEAKIINH);

c(OpMUPOBAHHOCTh YMEHUH BIAJETh CHCTEMOM 3HaHUN 00 OCHOBHBIX METOJIaX HAyYHOTO MO3HAHHUS, UCIIOJIb3yEMBbIX
B XMMUU IPU U3YYEHHUU BEUIECTB M XUMHUYECKUX SIBICHUN (HaOII0feHHE, M3MEpPEHHUE, SKCIIEPUMEHT, MOJEIMPOBAHMUE),
UCMOJIb30BaTh CUCTEMHBIE XUMUYECKHIE 3HAHUS JJIs1 IPUHATHUS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX
C BELIECTBAMU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJNIOJaTh NpaBHUja IMOJb30BAaHUS XUMHUYECKOH TMOCYJOoM U J1abopaTOpPHBIM
o0opyl0OBaHMEM, a TaKXe IpaBujia OOpaIleHHs C BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKUHMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUU IJIAHUPOBATH M BBINOJIHATh XUMUYECKUH SKCIIEPUMEHT (TMPEBpAILLEHUs] OPraHUYEeCKUX
BEILECTB [IPY HAIPEBAHMM, MOJIYYEHUE ITUICHA U U3YUYEHHUE €0 CBOMCTB, KAUECTBEHHBIE PEAKLIUN OPraHUYECKUX BEUIECTB,
JeHaTypanus OeTKOB MPU HArPeBaHHUM, I[BETHBIC PEaKIUU OEJIKOB) B COOTBETCTBUU C MPABUIAMH TEXHUKH O€30MAaCHOCTH



IIpU 0OpaIEHUU C BEUIECTBAMHU U TJAOOPATOPHBIM 000PYA0BAHUEM, TPEICTABIIATh PE3YIHTAThl XUMUYECKOTO IKCIIEPUMEHTA
B (hopme 3anucu ypaBHEHUI COOTBETCTBYIOIIUX PEAKIUI U (POPMYIMPOBATH BHIBO/IBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTHYECKH aHAJU3UPOBATh XUMHUYECKYI0 HH(POPMAILIHMIO, MOJYy4YaeMYI0 U3 Pa3HbIX
MCTOYHUKOB (CpeAcTBa MaccoBoil nH(popmanuu, MHTEpHET U IpyTrux);

c()OpMUPOBAHHOCTh YMEHUI COOJIIOATh IIPaBUJIa HKOJIOTHMUECKU LIENeCO00Pa3HOro MOBEAEHUS B OBITY U TPYJOBOH
NESATENbHOCTH B MENSAX COXPAHEHHUsI CBOEro 3J0POBbS M OKPYXKAIOIIEW NPUPOJHOM Cpenbl, OCO3HABaTh OIMACHOCTH
BO3/ICHCTBUS HA JKMBbIE OPTaHU3MBbI ONPEACNIEHHBIX OPTaHUYECKUX BEILEeCTB, MOHUMAas cMbici nokaszatens [1JIK, noscusaTs
Ha IpUMepax CrocoObl YMEHBIICHUS U PEIOTBPAILIEHNUS UX BPEAHOIO BO3IEHCTBUS HA OPraHU3M YeJIOBEKa;

IUIsE OOy4arolUMXcsi C OTrpaHMYEHHBIMA BO3MOXKHOCTSIMU 3/I0POBbSi: YMEHUE NPUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHYECKUX SBICHU;

JUIS CIENBIX U CIa00BUIAIIMX 00YYaIOLIMXCs: YMEHNE UCIIOIB30BaTh Pellbe(PHO-TOUEUHYIO cucTeMy 0003HaueHui JI.
Bpaiins s 3anucu xuMmuyeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

Ne i/ Konrpoabubie | IIpakTHyeckue
HIPOTPANMEL Beero padoThI padoThI
[Ipenmet oprannueckoi xumuu. Teopus
1.1 CTPOEHUS OPTAHNICCKUX COCTMHEHUH A. 3 0 0
M. bytnepoBa
Hroro mo pazueny 3
2.1 [IpenenbHbIC YTIeBOIOPOABI — aTKAHbBI 2 0 0
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 0 1
aJIKa/IuEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YTIE€BOI0POIbI 2 0 0
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1 0
UX mepepadoTKa
Hroro mo pazgeny 13
3.1 Cnuptel. ®enon 3 0 0
3.9 Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. 7 0 1
CrnosxHble 3¢upsbl
3.3 VraeBoanl 3 1 0
Hroro no paszneny 13
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3 0 0
Htoro mo pazneny 3




5.1

[lmactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos
Jara
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3Y4YeHH s
padoTsbI padoThI

1 [Ipeamer opraHn4ecKoOi XUMHH, €€ 1 0 0
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUsI OpraHUIECKUX

2 coemuHenuit A. M. Bytiepona, eé 1 0 0
OCHOBHBI€ TTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu

3 opraHuyeckux BemniecTB. Homenkarypa 1 0 0
(cucTemaTuyeckas) U TpPUBUAIbHBIC
Ha3BaHM OPraHUYEeCKUX BEIIECTB

4 AJKaHBbI: COCTanI/I CTpOEHHUE, 1 0 0
TOMOJIOTHUECKUN Psifg

5 MertaH u 3TaH — OpocTeuIme 1 0 0
MIPE/ICTaBUTENIH aJTKaHOB

6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 0 0

7 OTUJIEH U NIPOMUJIEH — MPOCTEHIINE 1 0 0
MIPE/ICTaBUTEIH aJTIKEHOB

8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 0 1
ATHJIEHA U U3yYEHHE €r0 CBONCTB
Anxanuensl. byranuen-1,3 u

9 MetunOyraauen-1,3. [lonyuenue 1 0 0

CUHTCTUYCCKOTO KaydyKa U PC3UHLIL




AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUIINI IPEACTABUTEIIb AIKUHOB

11 BrprunciieHus o ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YraeBOI0POIOB,
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[TpupoiHBIE UCTOYHUKH YIJIEBOIOPOJIOB:

14 MIPUPO/IHBIN ra3 U NOMYyTHbIE HEPTIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He)Th ¥ TIPOIYKTHI €€ repepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIe 0JHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIUPTHI: ATUICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

20 Anbnerunapl: hopMaabAeTu U
aneTranbAerul. AueToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE

KHCJIOTBL: MypaBbUHAA U YKCYCHAA




[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCyCHOM KHCIIOTBI»
CreapuHOBasI U OJIECMHOBAS KUCJIOTHI, KaK

23 MPEICTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE ICHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCIOT. [ MAPOIJIH3 CIIOKHBIX
3¢upos

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuosoruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxneiimme npeacTaBuTeNn: TIIIOK03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoIHbIe
MTOJTUMEPBI
KoHTposbHas paboTta 1o pasaeny

29 «Kucmopocoaeprkalimue opraHiuecKue
COCTMHEHUS

30 AMWHBI: METHUJIAMUH U aHUJIHH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Ounosornueckoe 3Hauenue. IlenTump

39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIC TIOHATHUS XUMHUHU

BBICOKOMOJICKYIIAPHBIX COCIUHEHUH




OcHoBHEIC METOJbI CHHTC3a

34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN. 1
[InmacTtmaccel, KaydyKkd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus, 10 knacc/ IN'abpuensn O.C., Octpoymon WN.T"., Cnankos C.A.,
AxmmonepHoe odmiectBo «M3narenbctBo «lIpocsemenue»,2021 r
Xumus, 11 knacc/ IN'abpuensn O.C., Octpoymon WU.T"., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue»,2021r.

METOAUYECKHUE MATEPHUAJIBI JIAA YUUTEJA
Xumusi(6a3oBbIiypoBeHb ). Peanuzanus o6pazoBaHusi: METOAMYECKOE MocoOue
st yaurens / Kasepuna A. A., [luuyruna ['.B.; mox pen.l'. B. [Tuuyrunoii. M.
: ®I'BHY «MucTuTYT cTpaTternn pa3Butust oopazoanus PAOy», 2022 81 c.:um.
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NMHTEPHET

https://edsoo.ru/rabochie-programmy/



