Poceniicknii rocynapersennsiii ynusepenrer v, A.H. Kocsirnna (Texnonornn. Qusaiin. Mcekycerso). Fnmuazus

«Cocracosano» «Co2nacosano» «Ymeeporcoaro»
Memooucm Hupexmop

-~

7] /JLT. Konbexosa/ %ﬁ% JELIO. Kucenesa/

20 asavema 20242. 21 aszyema 2024 2.
PABOYAS ITIPOT'PAMMA
1o 0a3oBbIii ypoBeHb XuMHH, 34 yaca
npeomem, K-60 4acog
oI 10
Knacc
Ha 2024 — 2025 y4eOHBbIii roj
CocraBaena yaureiaem rumuasaa PIY um. A.H.Kocpirnna: Yuebnux:  Xumus 10 wr. (6a3oBeii ypoBers)
XUMUSA I"abpuensa O.C., Octpoymos WU.T.
npeomem asmop yuebHuxa
1 yac (34 4.6 200) [Ipocsemnenue, 2023r.
KOIUYECmeo0 4acos 8 Heoeio

AnnxuH B.A.

D.HU.0. yyumens.



MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeTHEro 001Iero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTeNbHONW MPOrPaMMBbl CPEIHETO
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO mpeamMera
«XuMus» B o0Opa3oBareibHbIX opraHuzanusx Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIE IMPOTPAMMBbI, H OCHOBHBIX TIOJIOKEHUH «CTpaTerudl pa3BUTHUS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAX0/J0B K pa3pabOTKe MNporpaMMbl IO XUMHH, K OMPEICICHHUIO OOIIei
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJarOMIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiel, cojepxkaHHs, pe3yabTaToB OOY4YeHUS H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJYy4aeMO€ BBIIYCKHMKaMH  00I1eo0pa3oBaTeinbHON
OpraHM3aliy, SBISIETCd HEOTbEeMJIEMOM 4YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIMM STalloM peaju3aliid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IIEJIOCTHOH CHCTEME XHUMHUYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl
YeloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pOBbIO U
pUpOAHON cpere. Peanusyercs xuMmuueckoe oOpa3oBaHue 00OydyaroUIMXcs Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COJIEpKaHUEe U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PHUKH HAyKd XUMHUH, €€
3HAa4eHHUs B MO3HAHUM MPHUPOJIbl U B MAaTEPHAIBHOM KU3HU OOLIECTBA, a TAKXKe C y4ETOM O0IIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOMN
LIUBUWIN3ALMY, B CO3JaHUU HOBOW 0a3bl MaTepualbHOW KyibTypbl. OHa BHOCHUT CBOI BKJIaja B
(dbopMupoBaHHE PALIMIOHAIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYXAIOIEro MUPA, OCO3HAHUS B3aUMOCBA3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeiCTBYS C JpYrMMHM €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HallpaBlieHa Ha PELICHHE INI0OANIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BEYeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbI 3/I0POBBSL.

B cootBercTBMM ¢ OOmIMMM LENSIMM M NPUHLUIAMM CpelHEero oOiiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30Bblil ypOBEHb H3YyU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKMX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
IIPOJOJKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu npeaMera «XuMus» SABISAIOTCS 0a30Bble Kypchbl — «OpraHuyeckas
xuMus» 1 «OO0m1ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKM: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XUMHHU (C BKIIOUEHHEM
3HaHUH U3 o0lIel XMMHM) U OopraHndyeckoi xumuu. dopmMupoBaHue JTaHHON CHUCTEMbl 3HAHUN



Py HM3YYCHUU TpeaMeTa O00ECIeYMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOT000pa3us
BEILECTB HA OCHOBE OOLIUX MMOHATHM, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas u Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HAa OCHOBE CHCTEMHOTO MOJX0Ja K W3YYCHUIO
y4eOHOTO Marepuaia U OO0YCJIOBIIEHA HMCTOPHYSCKH OOOCHOBAaHHBIM DPA3BUTHUEM 3HAHHWKM Ha
ONpENETEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUU BEIIECTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKkKe HAa YPOBHE CTEPEOXMMHUYECKUX M AIJICKTPOHHBIX MPEACTABICHUN O CTPOCHHUU BEIIECTB.
Cenennsi 00 M3ydyaeMbIX B Kypce€ BEIIECTBaX MAIOTCA B Pa3BUTHH — OT YIJIEBOJOPOJIOB IO
CJIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIero oOpa3oBaHUs TEPBOHAYATILHBIE
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIUU.

[lox HOBBIM yrjiom 3peHus B NpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBAETCS
M3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs TEOPETUUYECKUN Marepuan u
(haKTOJIOTHYECKHNE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» O0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIMETEOPETHYECKUX M METOJIOJOTUYECKUX TO3UIIHH,
riy0Xe MOHATh HUCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0oOmiaromeil 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHWN O BaXXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKHX PEAKIUIX, UX CYIIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsieTcss B kypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACPKAHUS, HMEIOIUMHU
KyJIbTYpOJIOTHYECKUA W TIPUKJIAJAHOW XapakTep. OTH 3HAaHHUS CIHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XHMHUU C JPYyrMMH HayKaMH, PAacKpbIBAIOT €€ pojb B TMO3HABATEIBbHOW U
MPAKTUYECKOW NEATEIHOCTH YEJIOBEKAa, CIMOCOOCTBYIOT BOCIHMTAHHUIO YBAaXEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYECKUX MPHUIOKCHUA XMMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IpOOIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBaTh MH(POPMAIIUIO U MPUMEHSATHh €€ /I MOIMOJTHEHUS 3HAHUN, pelieHUs
MHTEJUICKTYAJIbHBIX U KCIIEPUMEHTAJIbHBIX MCCIEI0BATEIILCKUX 3a7ad. B 1emoMm coaepxkaHue
y4eOHOTOo mpeaMeTa « XUMHUS» TaHHOTO YPOBHS M3YYCHHS OPUEHTHPOBAHO Ha (GOPMUPOBAHUE Y
00YJarOIIMXCsl MUPOBO33PEHYCCKON OCHOBBI M1l TOHMMAaHUS (UIOCOPCKUX HJICH, TaKUX KakK:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, II03HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPHUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MEXAy HOBBIMU (aKTaMU U TEOPETHMUECKUMHU MPEANOCHUIKAMU,
OCO3HAHUE POJIM XMMHUHU B PEIICHUHM JKOJOTHYECKHUX MPOOJIeM, a Takke Mmpobiem cOepekeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B maHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHS W COLUANM3AIMHA OOyYarOIINXCS
MPUHATBIE TPOrpaMMOM MO XUMHUHU TOAXOJbl K ONPEAENICHUIO COJEpXKaHUs U TOCTPOEHUS
npeaMeTa mperycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATBHBIX yYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUEHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: pElIeHUs MPoOiIeM, MOUCKa, aHaIu3a 1
0o0paboTku HUHPOpMAINH, HEOOXOTUMBIX JUIsI TNPUOOPETEHHUs OMbITa MPAKTUYECKOW U
HUCCIEA0BATEILCKOM AeATeIbHOCTH, 3aHMMAIOIICH BaXKHOE MECTO B ITIO3HAHUU XUMUU.

B mpakTuke npenoiaBaHus XMUMHUH KaK Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, Tak U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHUsi, TMPU  ONPENEICHUHU COJEpKaTeIbHON
XapaKTEePUCTUKU LeJeH H3y4yeHUs TMpeaMeTa HalpaBJICHUEM TMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPaIUIIMOHHO Tpu3HAéTcss (GOPMUPOBAHHME OCHOB XUMHUYECKOW HaykM Kak oOmactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW [EeATEIbHOCTH YEJIOBEKa M KaK OJHOrO W3



KOMIIOHEHTOB MMpOBOH KylbTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIPEICTICHUIO LIeJIeH U3YUYEeHUSI TIPEIMETa SBJISICTCS BIIOJTHE OMPaBIAaHHBIM.

CornacHO NaHHOW TOYKE 3pEHHS TJIABHBIMHU IEJIAIMH W3Y4YCHHs MpeameTra «XuMUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (opmupoBaHWE CHCTEMBl XUMHUYECKMX 3HAHWUH Kak BaXHEHIIEW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOU JIeKAT KIFOUEBHIE MOHSTHS,
(dyHIaMEHTaJIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHVMAHKUE CYIIHOCTH JIOCTYIHBIX OOOOIICHWH MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKINi, HEOOXOJUMBIX ISl MPUOOPETEHUs] YMEHUN OPUEHTHUPOBATHCS B
MHpPE BEIIECTB U XUMUYECKUX SIBJICHUHM, UMEIOIINX MECTO B MPUPOJIC, B TPAKTUUECKON U
MMOBCEIHEBHOMN JKU3HU;

® pa3BUTHE YMEHUH U CMOCOOOB JESATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHEHHEM XHMHUYECKOTO JKCIEPHUMEHTa, COONIO/IEHuEM IMpaBwil 0e301acHOro
oOpareHus ¢ BeECTBAMH.

Hapsiny ¢ atum, conmepikaTenpHas XapaKTepUCTHKA TeJIed W 3aa4 U3yU4eHHs TIpeIMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU ITPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TMpENOJaBaHUW XWMHH B OOJbIIEH
CTENeHW OTAAETCS TPEANOYTCHUE TPAKTHYCCKONW KOMIIOHEHTE COJEepXKaHUs OOydeHHs,
OPMEHTHPOBAHHONM Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHMU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHUSIMH aKTUBHOTO TOJY4YEHHsI 3HAHUN U NPUMEHEHUS UX B PeaIbHOM JKU3HM JUISl pElIeHUs
MPaKTUYECKUX 3a]au.

B cBs3u ¢ oTUM mpu M3ydeHHHM TMpeaMeTa «XHUMHS» JOMUHHUpYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanuss  OoOydaloluMXcsi K  YCJIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
(dbopMHUpOBaHHE WHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY TPHUHSATUIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlHUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOmMXCS KIIOYEBBIX HABBIKOB (KJIIIOYEBBIX KOMIIETEHIIMI),
HMMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE I PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS pooiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETEHUS OIbITa
JeSITebHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJS OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 06€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MTPOIIECCOB
Ha OpPraHMU3M 4YeJIOBEeKa U MPUPOIHYIO CPELy;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyyaronuxcs: CrIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHalln3a YUeOHOW U HayYyHO-TIOMYIIPHOU HHPOPMAIIMH XUMUYECKOTO
COJICpKaHUs;

(bopMHpOBaHKE U PAa3BUTHE Y OOYYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIILICHUS,
HaOMOATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, MPH MJIaHUPOBAHUU U MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTM B TYMaHHCTHYECKON HAmpaBIEHHOCTH
XUMHH, ©€ BaXHOH pOJMM B  pEIIEHUH TJI00AIBHBIX  MpoOJeM  palHOHAIBHOTO
MPUPOJIOTIOJIL30BAHUS, MOMOJHEHUSI SHEPreTUYECKUX PECYpCOB M COXPAHEHUsl MPUPOJIHOTO



paBHOBECHUS, OCO3HAHHMS HEOOXOIUMOCTH OEpEKHOTO OTHOIIECHHS K TPUPOAE H CBOEMY
3J0POBBIO, @ TAKIKC HpI/IO6peTeHI/ISI OIIbITa MCIIOJIb30BAHUS IMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX peIJ_ICHI/II\/JI B CUTyalluAaX, CBA3aHHbBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yuebHOM mnane cpemHero obmiero oOpa3oBaHHs MpeaAMET «XUMUsS» 0a30BOr0 YpOBHS
BXOOUT B COCTaB HpeIIMCTHOfI oOiactu <<ECTCCTB€HHO-HayLIHI>I€ MpEaAMCETBID).

OOmiee unciio 4acoB, OTBEACHHBIX JJISI M3YUEHHUS XMMUH, Ha 0a30BOM YPOBHE CPEIHETO
oOmiero oOpa3oBanms, cocrtaBisier 68 yacoB: B 10 ximacce — 34 yaca (1 wac B Hemeno), B 11
kiacce — 34 yaca (1 gac B Hezienio).

Jannas nporpamMma peanuzoBana B yueOHukax: ['adpuensa O.C., OctpoymoB WU.I'. Xumus

10 k1. (0a3oBsIi ypoBeHb ), MockBa.: [IpocBenienue, 2023r.

COJEP/KAHUE OBYYEHUA

10 KJIACC (1] u 6 neoento; 6ceco 34 u)

OPTAHNMYECKASA XUMMUSA

Teoperudeckne 0CHOBbI OPraHUYeCKOH XUMHU

[Ipeamer oprannyeckoil XMMUU: €€ BOSHUKHOBEHHE, PA3BUTHE W 3HAUCHUE B TOJIYUCHUH
HOBBIX BEIIECTB U MaTeprasioB. Teopus cTpoeHus opraHrnueckux coequHenunit A. M. byrieposa,
e€ ocHOBHBIC mMOJOXKEeHUsI. CTPYKTypHBIE (GOPMYNIBI OPraHMYECKUX BEMIeCTB. [ omMoorus,
n3oMepusi. XUMHYECKas CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3H.

[IpenacraBnenne o0  kiIaccUpUKAIMKM  OpPraHWYecKux  BemecTB.  HoMmeHkmarypa
OPraHWYECKUX COCAMHEHUW (CHCTeMaTH4ecKas)) W TpPHUBHAIbHBIC HA3BaHUS BaKHEHIINX
MIPEACTaBUTENCH KIACCOB OPTraHMYECKUX BEIIECTB.

DKCHeprUMEHTATBHBIE METObBl M3YUYCHHsI BEIICCTB M WX MPEBpAICHUI: 03HAKOMJICHUE C
o0pasramMu OpraHMYeCKUX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJCIUPOBAHHE MOJIEKYIT
OpPraHWYECKUX BEIIECTB, HAOMIOJCHUE W ONMHCAaHWUE JICMOHCTPALIMOHHBIX OMBITOB IIO
MPEBPAICHUIO0 OPraHUYECKHUX BEIECTB MPU HarpeBaHuM (IJ1aBjieHue, OOyrJIMBaHUE U TOPCHHUE).

YrieBoaopoabl

AJKaHBI: COCTaB M CTPOECHUE, TOMOJIOTMYECKHH psaa. MeTaH W 3TaH — MNpPOCTEUIINE
MPEACTABUTENN aJKaHOB: (U3MYECKHE W XUMHUYECKHE CBOMCTBA (peakiuu 3aMelieHus u
TOpEeHUs ), HaX0XK/IeHUE B IPUPOJIe, MOJTYYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUI P, DTHICH U MPOMUJIEH — MPOCTEHIINE
MPEACTABUTENN QJIKCHOB: (U3MYECKHE M XUMHUYCCKHE CBOWCTBA (peaklUUH THAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATALIUU, OKHCIICHUS U TIOJMMEPHU3alIUN), TOTy4eHUEe U IPUMEHEHHE.

Ankaauensl: OyramueH-1,3 u metunOyraaueH-1,3: crpoeHue, BaKHEUIINE XMUMHUYECKUE
CBO¥CTBa (peakius noauMepusanun). [lomydeHne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

ANKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHs, TOMOJOTHMYECKHA psal. AUETHIEH —
MPOCTEHIINI TIPECTaBUTENb ATKUHOB: COCTaB, CTpOeHHUE, (PU3MUECKUe U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATAIIMH, TOPEHHUS), IOTyISHHE U TPUMEHEHHE.

Apenbl. benzon: cocTtaB, cTpoeHHe, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
raJOreHUPOBaHUS U HUTPOBAHHUS), MOJYyYEHUE M TpUMEHeHue. Tonyon: cocmas, cmpoenue,
QusuyecKkue u xumuieckue ceolcmea (PeaxKyuu 2aio2eHupo8anus U HUMpOB8aHus), noaiydexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckass CBA3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAJISKALMMHU K Pa3JIMYHBIM KJlaccam.



[TpupoHBIe UCTOYHUKH YTIEBOJIOPOJOB. IIpupoHbIi ra3 U MONyTHBIE HE(TSIHBIE Ta3bl.
Hedts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTK HE(YTH: TEpEeroHKa, KpPEKUHT
(TepMHUECKH, KaTaTUTHYECKH ), mupoim3. [TpoaykTsl nepepaboTku HeTH, UX TPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €r0 NepepaboTKU.

DKClepUMEHTANIbHBIE METOJIbl M3YUEHUsl BEIIECTB U MX MPEBPAILLEHUI: 03HAKOMJIEHUE C
o0pa3maMu ImIacTMacc, KaydyKoB M pe3uHbl, KojuleKiuu «Hedte» u «YToasy, MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJIOB M TajOr€HONPOU3BOJAHBIX, IPOBEACHUE MNPAKTUYECKON pPabOThI:
II0JIy4EHUE 3TUJIEHA U U3YYEHHUE €r0 CBOUCTB.

Pacuérnble 3agaun.

Bbluncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Maccel, 00ObEMa, KOJUYECTBA

HCXOJHOTO BElIecTBa WJIM NPOAYKTAa pPEaKlIMHU 1O HU3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckue coeiMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTH. METaHOJN M 3TaHOJ: CTPOEHHUE, (U3NYECKUEe U
XMMHMUYECKHE CBOWCTBA (peaklUU C aKTHUBHBIMU METaJlJlaMH, T'aJIOT€HOBOJOPOJaMHU, TOPEHHE),
npuMeHeHne. BonopoiHeie cBsA3M MEXIy MOJIeKyJIamMu cnupToB. JlelicTBUe MeTaHoJIa U 3TaHOJIa
Ha OpraHH3M 4YeJIOBeKa.

MHoroaToMHble CHUPTHL. ODTUJICHIJIMKOJIb W TIULEPUH: CTPOEHHE, (uznueckue u
XMUMHUYECKHE CBONCTBA (B3aMMOACHCTBHE CO IIETOYHBIMU METaJUIaM1, KaYeCTBEHHAsI peaklus Ha
MHOTOaTOMHbIE CIUPTHI). JlelicTBUe Ha oOpraHu3M uesnoBeka. [IpuMeHeHHwe riaulepuHa U
STUJICHTJIUKOJIS.

®deHoJI: CTpOCHHE MOJIEKYNbI, (PU3UYeCKne W XHUMHUYECKHE CBOMCTBA. TOKCHUYHOCTH
(denona. [Ipumenenue geHoa.

Anbnerunpl U kemouwvl. DopManbAeTui, aUeTAIbICTUI: CTpPOEHHUE, (QUIUUYECKHE U
XMMHYECKHE CBOWCTBA (pEaKiUH OKHCIEHUS W BOCCTAHOBJICHHS, KAau€CTBEHHbIE DPEaKIIHH),
MOJIy4eHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAS U YKCYCHAs KUCIOTHI:
CTpoeHHe, pU3nYecKrue 1 XuMUYEeCKHe CBOMCTBA (CBOIMCTBA, 00IIMeE /Ul KJIacca KUCIIOT, PeaKIIHs
sTepudukanum), MoiydeHue u mnpuMmeHeHue. CreapuHOBasi M OJEHMHOBAs KHUCJIOTHI Kak
MIPE/ICTAaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HX MOoLIee ACUCTBHE.

CrnosxHble 3GUpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX FPUPOB.
Kupsl. 'maponus xupos. [Ipumenenue xupoB. bruosornueckas posib KHpPOB.

YrneBopl: cocTaB, KiacCU(pHUKaIUs YIIIeBOIOB (MOHO-, TU- U MoHcaxapubl). I moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJIEKYINbI, (PU3UYECKHe U XUMHUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom Meau(ll), okucieHne amMMHAYHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBICHHE, OpOKCHHE TJIIOKO3bI), HAXOXJICHHE B IPHUPOJIE,
pUMeHeHHe, buonoruueckas poiib. Porocunre3. PpyKkTo3a Kak U30Mep TITFIOKO3bI.

Kpaxman u nemntono3a kak npupoanbie noaumepbl. CTpoeHHue Kpaxmaia U IEeJUTI0I03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAYeCTBEHHAs PEAKIIHsI C HOJ0M).

DKCHEepUMEHTAIbHBIE METOJbl M3Y4YEHHsS BEIIECTB M HX IMPEBpAIICHUIl: MpPOBEACHHUE,
HaOMOJIEHNE W OMHCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KayeCTBEHHBIE
pEeaKuu OJHOATOMHBIX CHHPTOB (OKHUcIeHHe dSTaHona okcuaoMm wmenu(ll)), MHOrOATOMHBIX
cupToB (B3auMojelicTBue TiumiepuHa ¢ ruapokcuaoM wmeau(ll)), ampaerugoB (OKUCICHHE
aMMHUAYHBIM pacTBopoM okcuga cepebpa(l) u ruapoxcuaom Mmemu(Il), B3aumoneiicTBue
KpaxMajga C HOJIOM), MPOBEIECHUE MPAKTHUYECKOW pabOThI: CBOWCTBA pPacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérneie 3anaun.



Bbruncienuss mo ypaBHEHHMIO XMMHYECKOW peakiuuu (Maccbl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBAa WJIM MPOJYKTa PEAKIHUU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUHN).

A3oTcozeprKale OpraHn4eckiue COeqMHEHMUSI.

AMUHOKUCIOTBl Kak aM(OTEepHblE OpraHuyeckue coeauHeHus. Pusznyeckue u
XMMHMUYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMmepe IiuuuHa). buosnormyeckoe 3HaueHue
aMuHOKHCIOT. [lenTumpl.

benku kak npupoaHble BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas u
TpeTUYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBA OEIKOB: TUAPOJIN3, JCHATypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcrepuMEHTANIbHbIE METOJIbl U3Yy4eHHUsl BEIIECTB M UX MpEeBpalleHHUil: HaOIoJaeHue U
ONMCAHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OE€NKOB INpU HarpeBaHUH, LBETHBIE
peakiuu 6eIKOB.

BrbicokomoiiekyJisipHble COeIMHEeHHS

OCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAUHEHWI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3aluu, CpeIHss MOJeKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHUH — MOJIMMEPHU3aIUsl U MOJIUKOHICHCAIINS.

DKclepuMEHTAIbHbIE METO/IbI M3YYEHHUsl BEIIECTB U MX MpEeBpallleHuil: 03HaKOMJICHHE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KayqyKoOB.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MexnpeIMETHBIX CBA3€H NPU U3y4EHMM OopraHndeckod xumuu B 10 kimacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak H
MOHATUH, ABJISIOIIUXCA CUCTEMHBIMHU JJIS1 OT/AEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOmiye ecTecTBEHHO-HAy4Hble IOHATHS: SIBICHME, HaydHbIH (DakT, T'MIIOTE3a, 3aKOH,
TEOpus, aHajiu3, CHUHTE3, KiIacCUpUKaAIMs, MEePUOAUYHOCTb, HAOJIOJCHUE, HW3MEpPEHHeE,
9KCIIEPUMEHT, MOJEITUPOBAHHE.

®dusmka: Matepus, JHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPTeTUUYECKUN YPOBEHb,
BELIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE BEIEeCTBa, (PU3MUECKUE BETUYMHBI U €AUHULIbI
UX U3MEPEHUS.

buosiorus: knerka, opraHusMm, Ouocdepa, oOMEH BelIeCTB B OpraHu3Mme, (POTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BElIeCTBA (OCIIKH, YIIIeBOIbI, )KHPHI, PEPMEHTHI).

I'eorpadusi: MuHepaibl, FOpHbIE IOPO/Ibl, TOJIE3HbIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorus: nuieBble MPOAYKThI, OCHOBBI PAllMOHAIILHOTO MUTAaHUS, MOIOLINE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHUE Mpernaparhbl, MaTepualibl U3 UCKYCCTBEHHBIX M CUHTE TUYECKUX
BOJIOKOH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOEHHUS OOYyYaroUIMMMCS
IIporpamMM CpegHero oOero oopazoBaHus (JINYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM).
HayuHo-meTronnyeckoil OCHOBOM i pa3pabOTKH IUIAHUPYEMBIX Ppe3yJIbTaTOB OCBOCHUS
IIpOrpamMm CpegHero oomiero o0pa3oBaHus sIBJISETCS CUCTEMHO-/IEATEIbHOCTHBIHN MOAXO0/.

B cooTBETCTBUM € CHUCTEMHO-AEATEIBLHOCTHBIM IOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHMs IMpeaMeTa «XUMHUS» Ha YPOBHE CpEIHEro ooOmero oOpa3oBaHMS
BBIJICJIEHBI CIIEYIOIINE COCTABIISIOIINE!



0CO3HaHME OOYYAIOMIMMUCS POCCUHCKOM TPaKIAHCKON HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIENIEHHUIO;

HaJTMYMe MOTUBAIMH K 00YUCHUIO;

[IEJICHAPABJICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUH JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BOM HAyKU XUMUU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJICTBOBAThCSI B CBOEM AEATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMM, NPUCYILIMMH IIEJIOCTHOM CHUCTEME XUMHYECKOIO
oOpa3oBaHus;

HAJIMYME TPABOCO3HAHMUS JKOJOTMYECKOW KYJIBTYphl M CIHOCOOHOCTH CTaBUTH ILIETH U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pE3YNbTAThl OCBOEHHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IWHCTBE
y4eOHOM M BOCIUTATEIBHON JAEATEIbHOCTM B COOTBETCTBUM C TI'yMaHUCTHYECKUMH,
COITMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU M HWJCAJIaMH  POCCHICKOTO
TPaKJIAHCKOTO OOIIecTBa, MPUHATHIMM B OOIIECTBE HOPMAMU M TPAaBWIAMH TOBEICHUS,
CIOCOOCTBYIOUIMMHU TIPOIIECCaM CAMOIO3HAHMS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyJaIONTUXCsl.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XHUMHUSD» OTPaKaroT cPOpPpMHUPOBAHHOCTH
OMbITAa TIO3HABATENIbHOM M MPAKTHYECKON JESITeIbHOCTH OOydaloluxcs MO0 pealu3aluu
MPUHATHIX B O0OIIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

OCO3HAHHUS 00YyJarOIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIKY;

MPEACTABIECHUSI O COLMAJIBHBIX HOPMax M IpaBUjIaX MEKIWYHOCTHBIX OTHOIICHUI B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITETLHOCTU MPHU CO3/IaHUM YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MM03HABATENbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX
P aHAJIN3€ PA3JIMYHbIX BUJIOB yUeOHOM AeATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHUS :

LIEHHOCTHOTO OTHOLIECHHUSI K HCTOPHUYECKOMY M HAYYHOMY HACIEAUI OTEYECTBEHHOMN
XUMUU;

YBaKEHHsI K IpoOIlecCy TBOPUECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHS TOTO, YTO JOCTMKEHUS HAyKH €CTh PEe3yNbTaT MJIUTENIbHBIX HaONIOICHUH,
KpPOIOTJIMBBIX IKCIIEPUMEHTAIbHBIX IOMCKOB, IOCTOSIHHOTO TPY/Aa YYEHBIX U IIPAKTUKOB;

MHTEpeca M I[03HABAaTEIbHbIX MOTHMBOB B TIOJYYEHHH U TOCIEAYIOIIEM aHAJIMU3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHONU OTEUECTBEHHOU XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHbIE C XUMHUYECKHUMH SIBJICHUAMH, H
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATHh CBOE IMOBEJEHUE U TOCTYNKH CBOMX TOBApHUIIEH C MO3UIMI
HPABCTBEHHBIX M IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN STUX MOCTYIKOB;

4) popMupOBaHNS KYJIbTYPHI 310POBbS:

MOHMMAaHUS LIEHHOCTEH 3/0poBOro u Oe3omacHoro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOIIOJICHUs TIPaBUJI 0E30MacHOro OOpallleHusi ¢ BEIeCTBaMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYIOBOU JI€ATETBbHOCTH;



MOHMMAHMSI 1[IEHHOCTU TMPAaBWJI HWHIUMBUIYAIILHOTO M KOJUIEKTUBHOTO 0€301acHOTro
MOBEJICHUS B CUTYAIIUSAX, YIPOXKAIOIIHUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICJCTBUI W HEMPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS AIKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) TpyA0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH M IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 3a/ad COLUAIBHOMN
HaIPaBJIEHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHI0 MPOPECCHil pa3IMIHOrO poJia, B TOM YHCIIC Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJI0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIUBUIYAJIbHOW TPAEKTOPHUH OOpa3oBaHUs,
Oynymei mpodeccun u pearnzanuu COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBA;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

9KOJIOTUYECKH 11eTIECO00Pa3HOTO OTHOMICHUS K MPUPOJIE, KaK UCTOYHHKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBHOM CPEIBI;

OCO3HAHUsI HEOOXOIMMOCTH UCIOJIB30BAHUS JOCTHKEHUH XUMUU JIJIsI PEIICHHs BOITPOCOB
palMOHAIBHOTO PUPOAOIIOIB30BAHNS;

AKTUBHOTO HEMPUATHUS NIEUCTBUM, NMPUHOCAIIMX BpENl OKPYKAIOUIEH MNPUPOTHON Cpene,
YMEHHSI TIPOrHO3UPOBATh HEOIArOMpPUATHBIE 3KOJIOTMUECKHUE IMOCIEACTBUS MpPeIpUHUMAEMbIX
JNEUCTBUI U MPEIOTBPAIIATH UX;

HaJu4Musl PA3BUTOTO SKOJOTWYECKOTO MBIIUICHHS, SKOJOTMYECKON KyJIbTYpbl, OIbITA
NESATENBbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PpPYKOBOJCTBOBATHCS HMHU B
M03HABATEIbHON, KOMMYHUKAaTUBHON U COLUATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMOopoOuu;

7) HUEHHOCTH HAYYHOI0 TO3HAHUS:

cOpMUPOBAaHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHUMaHM CcHenuUKd XUMUU Kak HayKd, OCO3HaHusi e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KAaK O €IMHCTBE IPUPOJbI M YEJIOBEKa, B MO3HAHMU IPUPOJHBIX 3aKOHOMEPHOCTEU M
pelIeHny mpodieM COXpaHEHUs! TPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMM: B €&
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BAKHOW POJM B CO3/JaHUU HOBOM 0a3bl MaTepHalbHOM
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOA,
SHEPreTHYeCKOM, TMUIIEBOW M DKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M AKOJOTUYECKH KOM(POPTHOU KU3HHU KaXKIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJB30BaTh MOJTyYyaeMble 3HAHUS TS
aHalM3a U OOBACHEHUs SBJICHHUN OKPYXKAIOIIETO MHpa U TMPOUCXOMAANIUX B HEM W3MEHEHUH,
YMEHHUSI JIeaTh 000CHOBAHHBIC 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINUXCS TAHHBIX
C LEJbIO MOJYYEHHUSI I0CTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIILHO MCTIOIh30BaTh XUMUUYECKUE 3HAHUS TSI pEHICHUS TTPOOIIeM
B PEATBbHBIX KU3HECHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATEIBCKOH e TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUI0O M CaMOOOpPA30BaHMIO, K
AKTUBHOMY IIOJIYYCHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHUH C JKA3HCHHBIMHU
MOTPEOHOCTSAMHU;

MHTEpeca K OCOOCHHOCTSM Tpyda B pasiIuyHbIX cdepax mpodeccHoHaIbHON
JESITEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIE pPe3yJIbTaThl OCBOCHHSI y4eOHOro mpeaMera «XUMHUsS» Ha YpOBHE
cpenHero oOmiero oopa3oBaHus BKIIOYAIOT:

3HaYUMBIC I (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYUAIOIMIUXCS MEXKIUCITUTUTHHAPHBIC
(MeXTIpeIMETHBIC) 00IIEHAYIHBIE TIOHSITHSI, OTPAKAFOIIHNE 1[EIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB TTO3HAHUS, MCIIOIh3yeMbIX B €CTECTBCHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEprus, SABJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, HCCIIeI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, IKCTICPUMEHT | JIPYTHE);

VHUBEpCATbHBIC  ydeOHBIE JEHCTBUS (TTo3HaBaTeIbHBIC, KOMMYHUKATHBHEIE,
perynaTuBHble), obecreunBaioniie QopMUpoBaHHE (QYHKIHMOHAIBHOW TPAaMOTHOCTH U
COIMAITLHOM KOMITETCHITHH 00YJaroNuXCs;

CIIOCOOHOCTh ~ OOYYAlONIMXCS ~ KMCIOJIb30BaTh ~ OCBOEHHBIE  MEXKIUCIUIUIMHAPHEIE,
MHPOBO33PECHUECKHE 3HAHWS W YHUBEpPCAJIbHBIC Y4YCOHBIC IEHCTBHS B IIO3HABATCIBHOW U
COIMAJIBHOW MPAKTHUKE.

MeranpeaMeTHBIE PE3YJIbTAaThl OTPAXAIOT OBJIAJICHUE YHHUBEPCAIBHBIMH yUE€OHBIMHU
MMO3HABATEIHbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSIMH.

OBJajieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU I/ CTBUSIMU:

1) 6a3oBble JorMYecKHUe AeCTBUS:

CaMOCTOSITEIPHO (OPMYJIMPOBATh W aKTyaJU3HPOBaTh MpOOJIEMy, BCECTOPOHHE &
paccMaTpHuBaTh;

ONpEeNeNsATh IeNU JeATEeIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUH HUX JIOCTHIKCHUS,
COOTHOCHUTB PE3YJIbTATHI JACATEIHHOCTH C MTOCTABJICHHBIMH IICIISIMH;

WCIIOJIb30BaTh TMPU OCBOCHHMHM 3HAHUN NPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHble TMPU3HAKK TMOHSATHH ¥ YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIbH30BAThH
COOTBETCTBYIOIINE MOHITHS 11 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SABJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU JUTS KJIaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEAKIIHA;

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyXACeHHs] (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3yeMble B XHMHH CUMBOJIMYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATH MOIEIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOII) dJIEMEHTA,
XuMHuueckas ¢GopMyna, YpaBHEHHE XHMHUYECKON pEakud — TpU pEHIeHUd Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATh Ha3BaHHbIE MOJENBHBIC MPEACTABICHUS
JUTS BBISIBIICHUS XapaKTePHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKIUH.

2) 6a3oBbIe HCCJIE0BATEIbLCKHE IelCTBHS:

BIIaJIeTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEI[ECTB U XUMUYECKIX PEAKIIHIA,



dopmynupoBaTh IeMTd M 3aJaud  HCCJIEIOBAHUS, HCIOJIb30BaTh IMOCTABICHHBIE W
CaMOCTOSITENIBHO CPOPMYIHUPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
115t GOPMUPOBAHUS THIIOTE3HI 110 POBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CY)KICHUM;

BJIQJIETh HaBBIKAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M NPOBEIACHMS YUEHHUECKUX
9KCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IIpOIecca, CaMOCTOSTEIBHO
IIPOrHO3UPOBATh €ro pe3yapTaT, (OpMyIHMpOBaTh OOOOLIEHUS U BBIBOJABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEILCKON W TPOEKTHOM JeSATEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M T'OTOBHOCTH K CaMOCTOSATEIbHOMY IIOMCKY METOJOB pEIICHUS
MPaKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [TO3HAHUSI.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopmanuu (Hay4HO-NOMYJISIpHAs
JuTepaTypa XMMHYECKOIO COJEpXaHHUs, CIpaBOYHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Ppa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HENPOTHUBOPEUYNUBOCTH;

(dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHble METOJbl IMpH TMOUCKE U OoTOOpe
uHpopmaluy, He0OXOAUMOM /1JIsl BBITIOTHEHHSI YUeOHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MPUOOpPETaTh OMBIT KCIOJIb30BAHUA MH(OPMAMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIbHYIO (OpPMY IMpercTaBiIeHHUs] HHPOPMAIMH (CXEMBbI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAyYHBbIH S3BIK B KayecTBE CpEACTBA INpU pPaboOTe C XUMHUYECKOH
nHpopMalnuel: MPUMEHATh MEXKNpeaMeTHble ((pu3ndeckne W MaTeMaTH4eCKHWe) 3HaKu |
CUMBOJIBI, (hopMyITbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

UCIOJb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIIATHOCTH.

OsJiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BOIIPOCHI MO CYLIECTBY OOCYXJaeMOM TeMbl B XOJ€ AMAIOra W/MIM JTUCKYCCHH,
BBICKa3blBaTh HUJAEH, (OPMYIHUPOBATH CBOM IPEUIOKEHUS OTHOCUTEIIBHO  BBINOJIHEHUS
IIPEUI0KEHHOH 3a1auH;

BBICTYIIaTh C IPE3CHTAlEed pe3yJbTaTOB IO3HABATEIBHOM AEATENILHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEpPCTHMKAMM IIPH  BBIIOJHEHUH XHUMHYECKOIO
HKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro Ipoekra U (OpMYIHPOBATh BBIBOJBI 0 pPE3yJabTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHU ITyTEM COTJIaCOBaHMs MO3ULIMI B X0J1€ 0OCYKJICHUS 1 OOMEHAa MHEHUSIMHU.

OsiajieHNe YHHBEPCAJIbHBIMHU PeryJsiTHBHbIMH 1€ CTBUAMM:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBISATh CBOIO IO3HABATEIbHYIO JESATEIbHOCTD,
ompenenss e€ Ienu M 3aJauyd, KOHTPOJHUPOBATh M MO Mepe HeoOXOAWMOCTH KOPPEKTHPOBATh
Ipe/UlaraeéMblii aJITOPUTM JIEHCTBUI NpPU BBINOJHEHUH YYEOHBIX M HCCIIEAO0BATEIbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM MOIyYeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYILECTBIIATh CAaMOKOHTPOJIb CBOEW [JEATEIIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC



[IpeameTHbIe pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XuMuUsh» OTPaXKaroT:

cOPMHUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KApTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUU SBJICHHWA TPHUPOJIBLI, B (HOPMUPOBAHUHU
MBIIIICHUSI U KyJAbTYpPhl JUYHOCTH, €€ (DYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelieHus: TMPaKTUYECKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBONOJAraroIINe
MOHATHS (XUMHUYECKUHN JIEMEHT, aTOM, JICKTPOHHAS 000JI0YKa aToMa, MOJISKYJIa, BAJICHTHOCTD,
AIEKTPOOTPHUIATEIILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyras u
COKpaméHHasi), MOJIb, MOJIIpHAs Macca, MOJSPHBIH 00BEM, YIICPOJHBIA  CKEJIET,
(yHKIMOHANBHASA TPYIIA, PaJuKal, W30MEpHUs, U30MEPHI, TOMOJOTUYECKUN PsiJl, TOMOJOTH,
YTJIEBOJIOPO/IBI, KUCIOPO U a30TCOJEpKAIINE COCTUHEHHS, MOHOMED, TOJIUMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSIMHEHNS); TEOPUH U 3aKOHBI (TEOPHUS CTPOCHUSI OPraHUYECKUX
BemectB A. M. byriepoBa, 3akoH COXpaHEHHMs MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH; MHPOBO33PEHUYECKHE 3HAHMS, JIKAIIUEe B OCHOBE MOHMMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XHMHUYECKUX SBJICHUH, (DaKTOJOTUUECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCITOJIh30BAHNU BAKHEHUIITUX OPTAaHUUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOU JIEATETHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHBIC MTPU3HAKK TIOHITHI, YCTaHABINBATH
WX B3aMMOCBSI3b, HCTIOJIB30BaTh COOTBETCTBYIOIINE MTOHATHS MPU OTIMCAaHUHM COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

c(OpMHUPOBAHHOCTh YMEHUN HCHOJb30BaTh XUMHYECKYIO CHUMBOJIUKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (GOpMYyS OPraHUYECKUX BEIIECTB
Y YpaBHEHHW XMMHYECKUX PEAKLUWN, U3rOTABIMBATh MOJEIN MOJIEKY] OPraHWYECKHX BEIIECTB
JUTSl WILTIOCTPALMK UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS,;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAAICKHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB [0 HMX COCTaBY U CTPOCHUIO K OMNpEeIeNEHHOMY KIAcCy/TpyIIe COeAUHEHUN
(YyrneBomopoipl, KUCJIOPOJ M  a30TCOJAEpIKAlllhe COCAUHEHHUS, BBICOKOMOJIEKYISIPHBIC
COCIMHCHMS), N1aBaTh MM Ha3BaHUsA 1Mo cucrteMarndeckoi HomeHkiatype (IUPAC), a Taxke
MIPUBOJIUTh TPUBUAIbHBIC HA3BaHUS OTAEIHHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTWJIeH, STHJICHIJIUKOJb, TIULEpUH, (PeHosd, (QopManbIeruj, aneTalbAeruja, MypaBbHHAsS
KHCJIOTA, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCJIOTa, CTEApUHOBAs KUCIOTA, TIIIOKO03a, (PpyKTo3a,
Kpaxmal, eJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNPEAENSATh BHUIBI XUMUYECKOM CBS3M B OpPraHMYECKHUX
coeMHEHUsX (OIMHAPHBIC U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHUS TPHUMEHATH IOJOXKEHHUS TEOPUU CTPOCHUS OPraHUYEeCKHUX
BemecTB A. M. byriepoBa [uisi 00bsSCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMUYECKHE CBOMCTBA TUIMMYHBIX MPEICTABUTENICH PA3IMUHbBIX KJIACCOB OPraHMYECKUX BELIECTB
(MetaH, STaH, JTWJIEH, MPOMNWJEH, aleTwieH, OyraaueH-1,3, MerunOyramuen-1,3, OeH3om,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIUIEPHH, (EHON, alleTalbJIerul, MypaBbUHAsI U YKCYCHAs
KHCTIOTBI, TIIOKO3a, Kpaxmal, LeJIiolio3a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJY HUMU YPAaBHEHUSIMU COOTBETCTBYIOLIMX XMMHMUYECKHX pPEaKIUi ¢
HCIOJI30BAHUEM CTPYKTYPHBIX (OPMYIT;

chOPMUPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHUKHA YIJIEBOJOPOJHOTO CBIPhS
(HedTh, TPUPOMHBIA Ta3, Yroib), CHOCOOBI HMX MEPepadOTKU M TMPAKTUYECKOE MPUMEHEHUE
MPOIYKTOB MepepadOTKH;



c(OPMHUPOBAHHOCTh YMEHUN MPOBOJWTH BBIYUCICHUS [0 XUMHUYCCKUM YpPaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUU IO W3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB WIIM MIPOJAYKTOB PEAKIIH);

c(hOpPMHUPOBAHHOCTh YMEHUU BJIAJIETh CHCTEMOU 3HAHUH 00 OCHOBHBIX METOJAaX HAY4YHOTO
MO3HAHMS, UCIOJIb3YeMbIX B XWMHH TIPU U3YYEHUHU BEHIECTB M XUMHUYECKHUX SIBJICHUH
(mabmonenne, W3MEpeHHe, OKCIEPUMEHT, MOJICIHPOBAHMUE), HCIOJIB30BATh CHCTEMHBIC
XUMUYECKUE 3HAHUS [Tl IPUHSTHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMHUYECKOW MOCYI0H U
1a00paTOPHBIM 000PYIOBAaHUEM, a TAK)XKE MMPaBHIIa OOpPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUJIAHUPOBATh M BBIMOJHATH XUMUYECKUNU DSKCIIEPUMEHT
(mpeBpalieHus: OpraHnYecKX BELIECTB NPU HAarpeBaHUH, MOJYUYEHHE 3TUJICHA M U3Y4EHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEAaKIMM OpPraHMYECKHUX BEIIECTB, JEHaTypanus OelIKoB MHpu
HarpeBaHUH, [IBETHbIE PEaKIUU OEJIKOB) B COOTBETCTBUHU C IMPABHJIAMU TEXHUKHU 0€30MaCHOCTHU
npu oOpallleHnu ¢ BellecTBaMU M J1a0OpaTOPHBIM O0OpYIOBaHUEM, IPEACTABISTh PE3YIbTAThI
XMMHUYECKOTO DKClepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOUIUX peaKIuil u
(hopMynupOoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO HWH(OpMaIuio,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeICTBa MaccoBOM HHpopmalu, UHTEpHET U IpyTrux);

cOpMUPOBAHHOCTh YMEHHMH COONMIOJaTh MpaBUiIa HSKOJOTMUYECKU IIeJ1ecO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 370pOBbS U
OKpY)Karolel MPUPOTHON Cpebl, 0CO3HABATh OMACHOCTh BO3JACUCTBUS HA >KUBHIE OPTraHU3MBbI
ONpPENENEHHBIX OPraHMYECKUX BEUIECTB, MOHMMas cmbica mnokasarens [I/IK, noscHsaTe Ha
pUMepax crocoObl YMEHBIICHHUS] U IPEIOTBPAIICHUS UX BPEAHOTO BO3JIEHCTBUS HA OPraHU3M
YEJI0BEKa;

Uig 0Oydarouuxcs C OrpPaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIA CIIEMBIX M CJIa0OBUAALIMX OOYyYalOIIMXCS: YMEHHE HCII0JIb30BaTh peibedHO-
TOYEYHYIO cucTeMy o6o3HaueHwuit JI. bpaiins s 3anucu Xxumudeckux Gopmy.
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DJIEMEHTHI COJIEPKAHUSL. MOJTOTOBKH 0OYUYaAIOITUXCS. 3a7laHue

Tema 1. TeopeTnyeckne OCHOBbI OPraHuveckoil xumum. (3 yaca).




[IpenMer opraHrYeCcKON XUMUU,
€€ BOBHUKHOBEHUE, PA3BUTHE U
3HauEHUE

3HATH NOHSTHS:
OpraHuyeckasi XuMusl,
OCHOBHBI€ MOJIOKEHUS
teopuu A.M.bytneposa.
YMerh_NoHUMAaTh
3HAYCHHUE TEOPUU
A.M.bytneposa B
COBPEMEHHOW XUMHH.

IIpenuciosue.

§ 1, ymp. 2,4,
6.

Teopust cTpoeHUSI OPraHUYECKUX
coennHeHu A. M. byrneposa, e€
OCHOBHBIC ITOJIOKCHU A

3HaTh 0COOCHHOCTH,
XapaKTEPHU3YIOLINE
OPraHUYECKUE COCTUHEHUS;
IIOHATHSA: BAJICHTHOCTD,
CTCIICHb OKHCIJICHUA,
YTJIEPOHBIN CKENET.
YmMerb onpeneniars
BaJICHTHOCTh, CTETICHb
OKUCIICHUS JIEMEHTOB.

§ 2, ynp. 1, 2,
4.

Bxonnas koHTposibHas paboTa
Nel

[IpencraBnenue o
KJIaCCU(UKAIIUU OPTraHUYECKUX
BemecTB. HomeHnkmarypa
(cucremaTuyeckas) u
TpUBUAIbHBIC HA3BaHUS
OpraHMYECKUX BEIECTB

3HATh ITOHATHS: TOMOJIOT,
TOMOJIOTUYECKUU P,
HU30MepHsi, OCHOBHBIE
KJIACChI OPraHUYECKUX
COEIUHEHUI.

YMeThb COCTaBIIATH
CTPYKTYpHBIE (POPMYITBI
M30MEPOB MPETOKEHHBIX
YTJIEBOJIOPOJIOB, a TAKKE
HaXOJIUTh U30MEPHI CPeIn
HECKOJIbKMX CTPYKTYPHBIX
dbopMyn COeTMHECHHH,
TIOHUMATb TIPUHITATIBI
KJ1accu(uKaIuu 1mo
CTPOCHHIO YIJIEPOIHOTO
ckenera U (QyHKIIMOHAIb-
HBIM TPYIIIaM.

Terpanp.
§2, ymp. 5, 8,
10.

Tema 2. IlpeneabHbI

e yriieBoa0pojbl (akanbi) (24aca)

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKU I paa

3HATh NOHATHS:
TOMOJIOTHYECKHH PsIJI,
MIPOCTPAHCTBEHHOE
CTPOEHHE ATIKAHOB; MpaBUIa
COCTaBJICHUS Ha3BaHUH
AJIKaHOB, M30MEPHIO.

YMeThb Ha3LIBaTh
M3y4yaeMbl€ BEIIECTBA O
HoMeHktarype MIOTTAK.

1

§ 3, ynp. 6, 7.

MeraH u 3TaH — NpoCTEHILINE
MIPEACTABUTENN AJIKAHOB

3HaTh BaKHENIIINE
(rBHIYecKrie U XUMUYECKUE
CBOMCTBA MeTaHa KakK
OCHOBHOTO MPEJICTABUTEIS
NPEZIETbHBIX YTIIEBOI0PO/IOB,

§ 3, ynp. 8, 9,




OCHOBHbBIE KOMITOHEHTHI
IIPUPOJHOTO Ta3a;
BAKHEHILINE HAIIPaBJICHUS
UCTIOJIb30BaHUS HEPTH.
YMerb Xapakrepu3oBaTh
3aBHCUMOCTbH CBOMCTB
BEILIECTB OT UX COCTaBa U
CTPOEHMSI; ONIPEIEIIATh
IIPUHAJIEKHOCTD K KJIacCy
OPraHUYEeCKUX COCTMHECHUH,
Ha3bIBaTh 110 MEXK/yHa-
pOJITHOM HOMEHKJIAType.

Tema 3. HenipeneJsibHble yI1eBOA0POAbI. (4 daca)

AJKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

3HAThL NOHATHS:
TOMOJIOTUYECKUU P,
MPOCTPAHCTBEHHOE
CTPOCHHE AJIKEHOB; MPaBUiIa
COCTaBJICHUS Ha3BaHUU
AJIKEHOB, M30MEPHIO,
BaKHEHITME (pr3rdeckrie 1
XUMHYECKHE CBOMCTBA
JTHJIEHA KaK OCHOBHOTO
MPEACTaBUTENS
HENpeIeTbHBIX
YTJIEBOJOPOIOB.
YMeTh_XapakTepu3oBaTh
3aBHCHMOCTH CBOMCTB
BEIIIECTB OT MX COCTaBa U
CTPOEHUS; ONIPEACIIATh
MPUHAJICKHOCTD K KJIacCy
OPraHMYeCKUX COCTMHECHUH,
Ha3bIBATh 110 MEXKTyHa-
pOJIHON HOMEHKJIATYpeE.

§ 4, ynp. 1, 2,
5.

OTHIIEH U IIPOITUIICH —
HpOCTGﬁHIHC MpeaACTaBUTCIINU
AJIKCHOB

3HaTh cBOIiCTBA dTHIICHA U
MPOIHJICHA, TPUMEHEHUE
aJIKEHOB.

YMeTh _ onpenensiTh
MPUHAJJIEKHOCTD K KJIACCy
OPraHUYEeCKUX COCTMHCHUH,
Ha3bIBaTh M0 MEXIyHa-
POJIHOM HOMEHKJIAType
TOMOJIOTH 3THJICHA

84

[IpakTuueckas pabora.
[Tomyuenue sTusneHa u ero
CBOMCTB.

3HATH NpaBuia TEXHUKU
0€30MacHOCTH.
YMeTh_oOpamiarbes ¢
XUMUYECKUM
000pyI0BaHUEM U TOCYIOM.

§ 4, ynp. 3, 4,
6.

10

Anxanuensl. byranuen-1,3 u
MeTunoyraauen-1,3. Ilonyyenue
CUHTETUYECKOIO KayuyKa 1
pEe3UHbI

3HAaTh NOHATHS:
TOMOJIOTUUECKHH psif,
MPOCTPAHCTBEHHOE
CTPOEHHE ANIKA/IUCHOB;
MpaBUJjIa COCTABIICHUS

§ 5, ynop. 1, 2,
4,




Ha3BaHUM aJKaIUCHOB,
W30MEPHIO, BUKHEHIIINE
¢rBHUYecKrie U XUMUYECKUE
CBOIICTBA, BaXXHEHIIIIIE
HaIlpaBJICHUSA
WCIIOJIb30BaHUS.

YmMerb Xapakrepu3oBaTh
3aBHCUMOCTbH CBOMCTB
BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; ONIPEACIIATh
MPUHAIEKHOCTD K KJIacCy
OPraHUYeCKUX COCTMHEHUH,
Ha3bIBATh M0 MEXKTyHa-
pOJITHOM HOMEHKJIAType.

11

AJIKMHBI: COCTaB U OCOOEHHOCTH

CTPOCHHA, TOMOJIOTHYECKHI pAan.

AneTunes — npocTenimmn
MIPEACTABUTEND AIKUHOB

3HATh ITOHATHS:
TOMOJIOTUYECKUU P,
MPOCTPAHCTBEHHOE
CTPOEHHUE ATIKUHOB;
MpaBuia COCTaBJICHUS
Ha3BaHMI aJIKMHOB,
HM30MEPUIO, BAKHENIIE
bu3IYecKre 1 XUMHYECKIE
CBOIICTBa, BaKHEHIIIIE
HaIpaBJICHUSA
HCTIOJb30BaHUS.
YMeTh_XapakTepu3oBaTh
3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa u
CTPOEHUS; ONIPEACIIATh
MPUHAJIEKHOCTD K KJIacCy
OPraHMYeCKUX COCTMHECHUH,
Ha3bIBATh 110 MEXKTyHA-
pOJHON HOMEHKJIATYpeE.

§ 6, ymp. 1, 4,
11.

12

Brranciaenus mo YpaBHCHUIO
XUMHYECKOH pc€aKuuu

3HATD MOHSATHS: PEareHTOB,
MIPOJIYKTOB PEAKIIHH,
MAacCCOBOM JIOJIH
PacTBOPEHHOTO BEIECTBA,
MacCOBOM J0JIU TIPUMECEH
YMeTh NpOBOJIUTH PACUEThI
110 YPAaBHEHUIO PEaKIuH,

§ 3, ymp. 11,
12.

Tema 4. ApomaTuyeckue yriieBo0po/bl. (apeHbl)

13

ApeHbl: 6€H30 U TOTYOJI.
TokCcMYHOCTH apeHOB

3HaTh BaKHEHIIHE
bu3znYeCKue U XUMUYECKHE
cBOlicTBa OEH30J1a KaK
OCHOBHOTO TIPeJCTaBUTENs
apeHOB.

YMeThb BHIAETATH TJIABHOE
IpU PaCCMOTPEHUH OeH30J1a
B CPaBHEHHH C TIPEJICIbHbI-
MU U HEeTpeAeTbHBIMU
YIIEBOI0POIAMH, B3aUMHOE
BIIMSIHHE aTOMOB B

(2 ).
1

§ 7, ynop. 1, 2,
3.




MOJICKYJIE.

14

T'eneTnueckas cBsI3b

yIJ1€BOI0POAOB, IPUHAUIEKAIINX

K pa3/IM4YHbIM KJIaCCaM

3HATh ITOHATHUS:
TOMOJIOTUYECKUU P,
MIPOCTPAHCTBEHHOE
CTpPOEHUE, MPaBUIIA
COCTaBJICHUS Ha3BaHMM,
BaOKHEHIIHE (PrBIIecKue 1
XUMHYECKHE CBOICTBA,
BAKHEWILIVE HAIIPABJICHUS
HCTIOJIb30BaAHUS.

YmMerb XapakTepu3oBaTh
3aBHCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa u
CTPOEHUSI; ONIPEACIIATh
MPUHAIEKHOCTD K KJIacCy
OPraHUYEeCKUX COCTMHEHUH,
Ha3bIBATh 10 MEXKTyHa-
pOJTHOM HOMEHKJIAType.

§ 7, ynp. 4, 5.

15

KonTpomnbHas pabora Ne2

3HAaTL NOHATHS:
TOMOJIOTUYECKUU P,
MMPOCTPAHCTBEHHOE
CTPOCHHE, MpaBUiia
COCTaBJICHUS HAa3BaHUMU,
BaKHEHIMe (pr3ryeckrie 1
XUMHUYECKHE CBOICTBA,
BOKHEHIIME HANPaBJICHUS
HCITOJIb30BaHHS.
YMeTh_XapakTepu3oBaTh
3aBHCHMOCTH CBOMCTB
BEIIIECTB OT MX COCTaBa 1
CTPOEHUSI; OTNIPEACIIATh
MPUHAIIEKHOCTD K KJIacCy
OPraHMYeCKUX COCTMHECHUH,
Ha3bIBATh 110 MEXKTyHA-
pOIHOM HOMEHKJIATYype,
MIPOBOJUTH pacyeT
MAacCCOBOM JIOJIN
PaCTBOPEHHOT'O BEIIIECTBA.

Tema 5. llpupoaHble HCTOYHUKH YTIJIEBOAOPO/IOB. (3 Jaca)

16

[IpupoaHBIE HICTOYHUKH
YII€BOIOPOJOB: IPUPOIAHBIN ra3
Y TIOTTYTHBIE HEPTSIHBIC Ta3bl

3HaTh OCHOBHEIC
KOMITOHEHTBI ITPUPOHOTO
rasa, BaXHEHIIINE
HaIpaBJIeHUs
HCII0JIb30BaHUSI, OCHOBBI
XUMHYECKOTO CUHTE3a.
YMerb 1poBOIUTH
CaMOCTOSITEIbHBIN TOUCK
XHUMHYECKOH MH(opMaLu ¢
HCII0JIb30BAaHUEM
pa3JIMYHBIX BEIIECTB.

1

§ 8, ynp. 3, 4,
5.

17

Hed1b 1 HEPTETPOTYKTHI.
Cnioco6b1 nepepaboTK He(PTH.

3HATL BaXHEHIIINE
HaIpaBJICHUs

§ 8, ynp. 6, 7,
9.




UCTIOJIb30BaHUsS HE(PTHU: B
Ka4eCTBE HEPreTHYECKOTO
CBIPbSI © OCHOBBI
XUMHYECKOTO CHHTE3a.
YMerb npoBOAUTH
CaMOCTOSITEJIbHBIN ITOUCK
XHUMAYECKOHN MH(popMarm ¢
UCTIOJIb30BaHUEM
pa3IMYHBIX BEIIECTB.

Tema 6. Cn

upThI 1 penosbl. (3 yaca)

18

[IpenenpHbIE OTHOATOMHBIE
CIUPTHI: METAHOJ M 3TAHOJ.
Bopoponnas cBsizb

3HaTh cTpoeHuE,
TOMOJIOTHYECKHUE PSIIBI
CIIUPTOB PA3JINYHBIX THIIOB,
OCHOBBI HOMEHKJIATYpPbI
CIIHPTOB U THITHI H30MEPHH,
OCHOBHBIE CTIOCOOBI
MOJTy9eHUS] M IPUMEHEHUS
BOKHEHIIINX
MIpeACTaBUTENEHN Kacca
CIHPTOB.

YMerb CpaBHUBATh U
0000111aTh, XapaKTepu-
30BaTh CBOMCTBA CIIUPTOB.

§ 9, yrp. 5, 6,

19

MHOroaTroMHbI€ CIIUPTHI:
STUJICHTJIUKOJIb U TIULEPUH

3HaTh cTpOCHUE,
TOMOJIOTHYECKUE PSI/IbI
CIUPTOB PA3INYHBIX THUIIOB,
OCHOBBI HOMEHKJIATYpbI
CIIUPTOB U THUIIBI H30MEPUH,
OCHOBHBIE CTIOCOOBI
MOJIy4EHUS! ¥ IPUMEHEHUs
BOKHEHIITUX
IpeJcTaBUTeNe! Kilacca
CIIUPTOB.

YMeTh CpaBHUBATH U
0000111aTh, XapakKTepu-
30BaTh CBOMCTBA CIIHPTOB.

§ 9, ymp. 11,
12, 13.

20

denon: CTPOCHUC MOJICKYIIbI,
(1)H3H‘{CCKI/IC H XUMHNYCCKHEC
CBOﬁCTBa, IMPUMCHCHUC

3HAaTh 0COOEHHOCTHU
CTPOEHHMS MOJIEKYJIbI
¢dbeHoa, OCHOBHBIE
CHOCOOBI OTyYEHUS U
npuMeHeHus (peHoa.
YMerh npenckasbiBaTh €ro
CBOICTBA.

§ 10, ymp. 1, 3,
4.

Tema 7. Aiibiernjibl, KeTOHbI, KAPOOHOBbIE KHCJIOTHI

. (6 gaca)

21

Anpnerunsl: popMaibaerua u
areTaabIerua. AeToH

3HaTh NOHATHS:
TOMOJIOTUYECKUH P,
IIPOCTPAHCTBEHHOE
CTpPOEHUE, MPaBUIIA
COCTaBJICHUS Ha3BaHWH,
W30MEPHIO, BOKHEHIIINE
¢rBUYecKrie U XUMUYECKUE
CBOICTBa, BaXKHeHIIIE

1, yop. 1, 2,

P~ w
-CDI—‘




HaIlpaBJICHUSA
UCIIOJIb30BAHU.
YMeTh_XapakTepu3oBaTh
3aBHCUMOCTbH CBOMCTB
BEILECTB OT UX COCTaBa U
CTPOEHMSI; ONIPEIEIIATh
IIPUHAJIEKHOCTD K KJIaccy
OPraHUYECKUX COCTMHECHUH,
Ha3bIBATh 110 MEXKTyHA-
POAHOM HOMEHKJIATYpE.

22

OAHOOCHOBHBIE NPEEIbHbIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAas U YKCYCHas

3HATh ITOHATHS:
TOMOJIOTUYECKUU P,
MPOCTPAHCTBEHHOE
CTpOEHUE, NMpaBUIIa
COCTaBJICHUS Ha3BaHWM,
W30MEPHIO, BUKHEMIIINE
buzIYecKre 1 XUMHYECKIE
CBOIICTBa, BaKHEHIIIIE
HarpaBJICHUS
HCITOJIH30BaHUS.

YMerb XapakTepu3oBaTh
3aBHCHUMOCThH CBOMCTB
BEIIIECTB OT MX COCTaBa U
CTPOEHUS; ONIPEACIIATh
MPUHAJIEKHOCTD K KJIacCy
OPraHNYEeCKUX COCTMHEHUH,
Ha3bIBATh M0 MEXKTyHa-
pOJIHOM HOMEHKJIAType.

§ 12, yip. 3, 4,

23

[TpakTruueckast padota Ne 2.
«CBoOIICTBa pacTBOpa YKCYCHOM
KHCITIOTBI»

3HATh ITpaBHUJIa TEXHUKU
0€30I1aCHOCTH.
YMeTh_oOpammathes ¢
XUMHYECKUM
000pyI0BaHUEM U TTOCYIOM.

ctp. 180, 3ax.
3.

24

CreaprHOBas ¥ OJICMHOBAs
KHUCJIOTBI KaK MPEJACTaBUTEIIN
BBICITUX KaPOOHOBBIX KHCIIOT.
Mp11a KaK COJIM BBICHIHX
KapOOHOBBIX KHCIIOT, KX MOIOIIEE
JNeNCcTBUE

3HATh NOHATHS:
TOMOJIOTHYECKHH PsIJI,
MIPOCTPAHCTBEHHOE
CTPOCHHE, MpaBUiIa
COCTaBJIEHUS Ha3BaHUH,
M30MEPHIO, BOKHEHIIINE
bu3IYecKre 1 XUMHYECKUE
CBOMCTBA, BayKHEHIIIHNE
HaIpaBJIeHUs
HCIOJIb30BaHUS.

YMeThb _XapakTepu3oBaTh
3aBHCHMOCTEL CBOMCTB
BEIIECTB OT UX COCTaBa U
CTPOEHHSI; OTIPEIEIIATh
MPUHAJIEKHOCTH K KJIacCy
OPraHUYeCKUX COCTMHEHUH,
Ha3bIBaTh MO MEX/yHa-
POJHOM HOMEHKIIATYpE.

8.15

25

CrnoxHuble 3(upbl KaK

3HATh ITOHATHS: CIIOXKHEIC

8 16, ymp. 1, 3,




MIPOU3BO/IHBIE KAPOOHOBBIX
KUCJHOT. ['UIPOJIN3 CIO0KHBIX

3¢pupoB

3UPHI, TPOCTPAHCTBEHHOE
CTpPOEHUE, MPaBUIIA
COCTaBJICHUS Ha3BaHMI,
BaOKHEHIIHE (PrBIIecKue 1
XUMHUYECKHE CBOICTBA,
BAKHEWILIVE HAIIPaBJICHUS
WCIIOJIb30BAHUS.

YmMerb Xapakrepu3oBaTh
3aBHCUMOCTbH CBOMCTB
BEILIECTB OT UX COCTaBa U
CTPOEHUSI; ONIPEACIIATh
MPUHAIEKHOCTD K KJIACCy
OPraHUYEeCKUX COCTMHEHUH,
Ha3bIBATh M0 MEXKTyHa-
pPOJHOM HOMEHKJIAType.

26

XKupsr: rugpoans, mpuMeHeHune,
Ouosoruueckas poJib KUpPOB

3HATDH MTOHSTHS: CIIOKHBIC
3¢upbl, IPOCTPAHCTBEHHOE
CTPOCHHE, MpaBUiia
COCTaBJICHUS HAa3BaHUMU,
BaKHEHITME (pr3ryeckrie 1
XUMHUYECKHE CBOICTBA,
BAKHEWIIIE HAIIPaBJICHUS
HCTIOJTb30BaHMS.
YMeTh_XapakTepu3oBaTh
3aBUCHUMOCTbH CBOMCTB
BEIIIECTB OT UX COCTaBa U
CTPOEHUSI; ONIPEACIIATh
MPUHAIIEKHOCTD K KJIacCy
OPraHNYEeCKUX COCTMHEHUH,
Ha3bIBaTh 110 MEXKTyHa-
pOJHOM HOMEHKJIATYype.

§ 16, ymip. 1, 3,
9.

27

VrieBoabl: coCTas,
knaccudukanus. Baxueinme
MPEACTaBUTENH: TIIFOK03a,
dbpykTO3a, caxapo3a

3HAThH IPOCTPAHCTBEHHOE
CTpOCHHE, TpaBHUIIa
COCTaBJICHUS Ha3BaHMI,
BaKHEHIIME (pr3ryeckrie 1
XUMUYECKHE CBOMCTBA,
B)XHEUIIIME HAIPABJICHUS
UCIIOJIb30BaHUSI.

YMeTh XapakTepus3oBaTh
3aBHCHUMOCTbH CBOWCTB
BEIIIECTB OT X COCTaBa U
CTPOEHHUS; OTIPEACTISATH
MIPUHAJIEKHOCTD K KJIACCy
OpPTaHHYECKUX COCAMHEHUN,
Ha3bIBATh 10 MEXIyHa-
POJIHOM HOMEHKJIATYpeE.

§ 17, ymp. 1, 2,
9.

28

KanMaJ'I " OCJII0JIO3a KaK
IMPUPOAHBIC TOJIUMCPBI

3HaTh NPOCTPAHCTBEHHOE
CTpOEHHE, MpaBuiia
COCTaBJICHUs Ha3BaHMH,
BaOKHEHIIME (rBryecKre 1
XUMHUYECKHE CBOMCTBA,
BaXHEHIIIME HAPaBJICHUS

§ 17, ymp. 1, 3,
7.




UCIIOJIb30BAHU.
YMerh_XapakTepu3oBaTh
3aBHCUMOCTbH CBOMCTB
BEILECTB OT UX COCTaBa U
CTPOEHHUSI; ONIPEACIIATh
IIPUHAJIEKHOCTD K KJIaccy
OPraHUYECKUX COCTMHECHUH,
Ha3bIBATh 110 MEXKTyHA-
POJHOM HOMEHKJIATYpE.

29

KontponbHas padoTa no pasaeny
«Kucnmopoacoaepxaine
OpPraHHYECKUE COCTUHEHIS

3HaTh
Kucnoponaconepxammue
OpraHUYEeCKUEe COCTUHEHUS,
HOMEHKJIATypy, CBOMCTBA,
MIpUMEHEHUE, TIOJIyYCHHE.
Ymern

Ha3bIBATh
KHUCIIOPOJICOACPIKAIITIE
OpraHWYEeCKUEe COCTUHEHUS,
MMPOBOJIUTH PACUYETHI TIO
YPaBHEHUIO PEAKIINH.

Tema 9. A3oTcoaep:kanye opranHnyecKue coeannenus. (3 gaca)

30

AMWHBI: METHIAMWH W aHUIINH

3HaThL IPOCTPAHCTBEHHOE
CTPOCHHE, MpaBUiia
COCTaBJICHUS Ha3BaHWH,
BaKHEHIME (pr3ryeckrie 1
XUMHUYECKHE CBOICTBA,
BOKHEHIIIME HAMPaBJICHUS
UCIIOJIb30BAHUS.
YMeTh_XapakTepu3oBaTh
3aBUCHUMOCTD CBOICTB
BEIIECTB OT UX COCTaBa U
CTPOEHUS; OTIPEACTATH
MPUHAJUIEKHOCTD K KJIaccy
OpPraHUYECKUX COCAMHEHUN,
Ha3bIBaTh M0 MEXJIyHa-
POJIHOM HOMEHKJIATYype.

1

§ 18, ymp. 1, 3,
5,

31

AMMHOKHUCIIOTHI Kak aM(pOTEPHbIE
OPraHM4eCcKUe COCANMHEHHUS, UX
OHOJIOrMYECKOE 3HAUECHHE.
IlenTuael

3HAaThL MPOCTPAHCTBEHHOE
CTpOCHHE, paBHUIIa
COCTaBJICHUS Ha3BaHMI,
BaKHEHIIME (pr3ryecKrie 1
XUMUYECKHE CBOMCTBA,
Ba)KHEHIIIE HATIPaBIIEHUS
UCIIOJIb30BaHUS.
YMeTh_XapakTepu3oBaTh
3aBUCHUMOCTD CBOICTB
BEIIECTB OT UX COCTaBa U
CTPOEHHUS; OTIPEAETSATh
MPUHA]ICKHOCTh K KJIACCy
OpPTaHUYECKUX COCAMHECHUN,
Ha3bIBATh 110 MEX/IyHA-
POJIHOI HOMEHKJIAType.

§ 17, ymp. 1, 4,
5.

32

benku xak npupoHbIe

3HaTh NPOCTPAHCTBEHHOE

§ 17, ymp. 2, 6,




BBICOKOMOJIEKYJISIPHBIE CTpOEHUE, MPaBUIIA 7.
COCIMHECHUSA COCTaBJICHUS HA3BAHUH,
BaOKHEHIIHE (PrBIIecKue 1
XUMHUYECKHE CBOICTBA,
BAKHEHILIE HAIIPaBJICHUS
WCIIOJIb30BaHUS.

YmMerb Xapakrepu3oBaTh
3aBHCUMOCTbH CBOMCTB
BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; ONIPEACIIATh
IIPUHAJIEKHOCTD K KJIaccy
OPraHUYeCKUX COCTMHEHUH,
Ha3bIBATh M0 MEXKTyHa-
pOJITHOM HOMEHKJIAType.

Tema 11. BbicokoMoJieKy/IsipHBIe coeinHeHus. (24aca).

33 | OcHOBHBIEC TOHATHUS XUMHUH 3HaThL IPOCTPAHCTBEHHOE 1 § 22, ynp. 1, 5,
BBICOKOMOJICKYIISIPHBIX CTpOCHHE, TpaBHIIa 6
COCTMHEHM I COCTaBJICHUS Ha3BaHUMU,

BaKHEHIME (pr3ryeckrie 1
XUMHUYECKHE CBOICTBA,
BAKHEWIIIE HAIIPaBJICHUS
HCIIOJIL30BaHHA.

YmMerb XapakTepu3oBaTh
3aBHCHMOCTH CBOMCTB
BEIIIECTB OT MX COCTaBa U
CTPOEHUS; ONIPEACIIATh
MPUHAIIEKHOCTD K KJIacCy
OPraHMYEeCKUX COCTMHEHUH,
Ha3bIBATh M0 MEXKTyHa-
pOJIHOM HOMEHKJIAType.

34 | OcHOBHBIC METO/IBI CHHTE3a 3HAThL NPOCTPAHCTBEHHOE 1 § 23 ymip. 1, 2,
BBICOKOMOJIEKYJISIPHBIX CTpOEHUE MOJIUMEPOB, 4.
coenunenuil. [Imacrmaccsl, IpaBHJIa COCTABIICHUS
Kay4yKH, BOJIOKHA Ha3BaHUH, BOKHEMIIINE

bu3IYecKre 1 XUMHYECKHE
CBOMCTBA, Ba)KHEHIIIHNE
HaIpaBJICHUS
HCIIO0JIL30BaHUA.
YMeThb_XapakTepu30BaTh
3aBHCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U
CTPOEHHSI; OTIPEIEIIATh
MIPUHAJIEKHOCTD K KJIacCy
OpPTaHHYECKUX COCAMHEHUN,
Ha3bIBATh 10 MEXIyHa-
pPOJIHOM HOMEHKJIAType

Kpurtepnu oueHk# ypoBHS 3HAHHI yYaluXcs

Pe3ynbraThl 00y4eHUs XUMHH JOJDKHBI COOTBETCTBOBATh OOIIMM 3a/lauaM INpeaMeTa U
TpeOOBAHUAM K €r0 YCBOCHHUIO.




PesynbraTel 00y4eHHMs OIICHHMBAIOTCS MO NATHOAUIbHON cucteme. llpum ounenke

YUUTBIBAIOTCS CIIEAYIOLINE KAaUeCTBEHHbIE [1I0KA3aTEIN OTBETOB:

* ri1yOuHa (COOTBETCTBHE U3YYEHHBIM TEOPETHYECKUM 000OIICHHSIM);

*0CO3HAHHOCTH (COOTBETCTBHE TpeOyeMbIM B MPOTrpaMMe YMEHHSIM HPUMEHSTH MOJIYYECHHYIO
nH(OPMAIHIO);

*[IOJIHOTA (COOTBETCTBHE 00BEMY MPOTPAMMBI U HHPOPMAIINH YICOHHKA).

[Ipy omeHKe YYHUTHIBAIOTCS YHUCIO M XapakTep OMMUOOK (CYIIECTBEHHBIX WU
HECYILIECTBEHHBIX).

CyiiecTBeHHbIE OIIMOKU CBSI3aHbl C HEIOCTATOYHON INTYOMHOW U OCO3HAHHOCTHIO OTBETA
(HampuMep, YYEHUK HENpPaBWIBHO YKa3aJl OCHOBHbIE TIPU3HAKM MOHSTHH, SBJICHUH,
XapaKTepHble CBOMCTBA BEILECTB, HEMPABUIBLHO CHOPMYIUPOBAT 3aKOH, MPABUJIO U T.J. WIH
YUYEHUK HE€ CMOT IMPUMEHUTh TEOPETUYECKHE 3HAHMUS [ OOBSCHEHUS U TpeACKa3aHUs
SIBJICHUH, YCTAHOBJIEHMSI NPUUYMHHO-CIIEACTBEHHBIX CBSI3€H, CpaBHEHMS M KilaccupUKaLUU
SIBJICHUH U T. 11.).

HecymecTBeHHble OMIMOKM ONPEENSIOTCS HEMOJIHOTON OTBETa (HampuMmep, yIylleHHe
U3 BHJIA KakKoro-iau0o HexapaKTepHOTo (akTa MpH OMUCAaHUM BellecTBa, npoiecca). K Hum
MOHO OTHECTH OTOBOPKH, OTIMCKH, JOMYIIEHHbIE 10 HEBHUMATEJIBHOCTH (HalIpUMep, Ha JIBa U
0oJiee ypaBHEHUM pEakiMii B IMOJHOM MOHHOM BHJIE JIOTMYIIEHA OJHA OIHrOKa B 0003HAYECHUU
3apsjia NOHa).

PesynbpTatel 00ydeHHs] MPOBEPSIIOTCS B MPOILIECCE YCTHBIX M NHCbMEHHBIX OTBETOB
y4YaIUXCs, a TAK)KE IIPU BBIITOJIHEHUHA MU XMMHYECKOTO SKCIIEPUMEHTA.

OueHKa YCTHOIO 0TBETa

Ouenxa «5»:

* OTBET IMOJIHBIM W MPaBUJIbHBIN HA OCHOBAaHUU MU3YYEHHBIX TEOPUIL;

* Marepuaga HM3JI0KEH B OINPEIEICHHOW JIOTUYECKOW IMOCIe0BATEIbHOCTH, JUTEPATYPHBIM
SI3BIKOM;;

* OTBET CAMOCTOSITEJIbHBIM.

Ouyenxa «4»:

* OTBET IMOJIHBIM U PaBUJIbHBIN HA OCHOBAaHUU U3YUYCHHBIX TCOPUIL;

* MaTepuas U3JI0KEH B ONPEACICHHON JOTMUYECKON MOCJIEeI0BATEIIbHOCTH, IIPU 3TOM JOMYIICHbI
JIBE-TPU HECYIIECTBEHHBIE OLIUOKH, HCTIPABICHHBIE 110 TPEOOBAHUIO YUUTEIS.

Ouyenxa «3»:

* OTBET MOJHBIA, HO MPU ATOM JOMYIIEHAa CYIIECTBEHHAas OMIMOKa WJIM OTBET HEMOJHBIMU,
HECBSI3HBIN.

Ouyenxa «2»:

* IpU OTBEeTe OOHApPYXKEHO HEMOHMMAaHWE YydYalllUMCS OCHOBHOTO COJIEp>KaHUsl y4eOHOro
MaTepuana Wid JOMYIIEHbI CYIeCTBEHHBIE OMIMOKH, KOTOPhIE yJalllUuics HE MOXKET UCIPABUTH
MIPU HABOJSALIUX BOIIPOCAX YUUTEIIS.

OneHKa NUCbLMEHHbBIX PadoT

Ouyenka IKcnepumenmanbHolX yMeHUll

OneHka cTaBUTCS Ha OCHOBAaHMM HAOMIOJEHUS 3a YYallUMHCS W MHCHBbMEHHOTO OT4YeTa 3a
paborty.

Ouyenxa «5»:



* paboTa BBITIOJIHEHA TIOJHOCTHIO M MPABUIIBLHO, CACIAHBI IPAaBUILHBIC HAOTIOACHUS W BBIBO/IBI,
* SKCIIEPUMEHT OCYIIECTBIIEH 1O IUIAHY C YYETOM TEXHHKH O€30MaCHOCTH M MPaBHJ PabOTHI C
BELIECTBAMU U 000PYI0OBaHUEM;
* MPOSIBJICHBl ~ OPraHU3AIMOHHO-TPYIOBBIE yMEHHS  (TIOJACPKUBAIOTCS YUCTOTa Pabodero
MeCTa U TOPSI0K Ha CTOJIE, SKOHOMHO UCTIOJIB3YIOTCSI PEAKTUBBI).
Ouyenka «4»:
* paboTa BBINIOJTHEHA MTPABUIIBHO, C/ICIAHBI IPABMIIBHBIC HAOIIONECHUS U BBIBOJIBI, HO IPU 3TOM
HKCHEPUMEHT MPOBEJCH HE MOJHOCTHIO WIH JOIMYIICHbI HECYIIECTBEHHBIE OUIMOKMA B paboTe C
BELIECTBAMU U 000pyI0BaHUEM
Ouenka «3»:
* paboTa BBIMIOJIHEHA MPABWJILHO HE MEHEE YeM HAlOJOBHWHY WM JIOMYIIEHA CYIIeCTBEHHAs
omnOKa B X0JI€ SKCIIEPUMEHTA, B OOBSICHEHUH, B OPOPMIIEHUH pabOThI, B COOIIOIEHUN TPaBUII
TEXHUKH 0€30MacHOCTH Mpu paboTe ¢ BEUIECTBAMHU U 00OPYIOBAHHEM, KOTOpas HCIPaBISETCA
0 TPeOOBAHUIO YUUTEIIS.
Ouenka «2»:
* JomymieHbl 1Be (M 00Jiee) CyIIeCTBEHHBIE OIIMOKH B XOJI€ DKCIIEPUMEHTA, B OOBSICHEHHH, B
obopmiieHHH pPabOThI, B COOIOJIEHUH TPaBUI TEXHUKA O€30MacHOCTH TIpu padoTe C
BEIIECTBAMU W O00OpYyJIOBaHUEM, KOTOPBIC YdYaIIMiCS HE MOXET HCHPABUTHh JaXke II0
TpeOOBAHUIO YUUTEIIS.

OueHKa YMEHMil peliaTh IKCIIePUMEHTAJIbHbIE 32/1a41

Ouenxa «5»:

* [IJIaH PEUIeHHs COCTaBIIEH MPAaBUIIBHO;

* IPaBUJILHO OCYIIECTBIICH MOJ00P XUMUYECKUX PEAKTUBOB U 000PYIOBaHMUS;

* TaHO TOJHOE 0OBSCHEHUE U CAETaHbl BHIBOIbI.

Ouenxa «4»:

* [IJIaH PEUIeHHs COCTaBIICH MPAaBUIIBHO;

* MPaBWIBHO OCYHIECTBJIEH MOAOOP XUMHYECKUX PEAKTUBOM U O0OpyIOBaHUS, HpPU ITOM
JIOTIYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHEHUH U BHIBOAAX.

Ouyenxa «3»:

* [JIaH PEUIeHHs COCTABIIEH MPAaBUIIBHO;

*[IPAaBUJILHO OCYIIECTBJICH MOJ0OpP XUMHUYECKUX PEAKTUBOB U 00OPYAOBaHMS, HO JOIYIIEHA
CyIIeCTBEHHAs OIHUOKa B 00bSICHEHUH U BBIBOIAX.

Ouyenxa «2»:

* nomyiieHsl 1Be (1 Oosiee) OMMOKK B TUIaHE PEIICHHUA, B TOJ00pE XUMUYECKUX PEAKTHBOB U
000pyAOBaHUsI, B OOBSICHEHHH U BBIBOJIAX.

O1eHKAa YMEHHIi peliaTh pacuyeTHbIE 322U

Oyenka «5»:

* B JIOTHYECKOM pAaCCYXJCHWUW W PEIICHHMH HEeT OMMOOK, 3ajaya pelieHa palroHaIbHBIM
crocoOoM.

Ouyenxa «4»:



*B JIOTUYECKOM DPACCYXJCHUU U PEHICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya perieHa

HEpalrOHaJIbHbBIM CII0COOOM HIIH AOIMYIICHO HE Ooxee ABYX HECYHICCTBCHHBIX OIINOOK.

Ouyenka «3»:

°B JIOTHYCCKOM PACCYXJICHHU HCT CYIICCTBCHHBIX OIJ_II/I6OK, HO JonylmiceHa CyHICCTBCHHAA

OIIMOKa B MaTEMATUYECKUX pacucrax.

Ouyenka «2»:

*UMCIOTCA CYICCTBCHHBIC OIIMOKH B JIOTHYECKOM PacCy’x iICHUH U B PCIICHHMU..
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