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[TogcHUTenbHas 3aMHCKa
HeobxoaumocTs pazpabotku Ky pca ans ydamuxes 10-x u 11-x kinaccos

«XuMus: u3dpaHHbie BONPOCH» 00yC/IOBIEHA TEM, YTO B COOTBETCTBHU ¢ OA3UCHBIM y4E€OHBIM
IJIaHOM cpejiHero (1ojHoro) oOuiero odpa3oBaHus XMMHHM 3a 2 roja Bbliensercs Bcero 68
yacoB. B cojgepxanuu kypca xumuu B 10-11-x Krnaccax npeAcTaBI€HBl  TOJIBKO
OCHOBOIIOJIATalOIMe XWMHMYECKHE TEOpETHYECKHEe 3HaHHs, BKINYAIOIME camble o0LHe
cBejleHus. [loBepxHOCTHOE H3ydeHME XMMHH He o0JsierdaeT, a 3aTpyJHsSeT €€ YCBOCHHE.
OcoOeHHOCTBIO JIaHHOTO Kypca SIBISIETCA TO, UTO 3aHATHS WAYT NapajulelbHO € H3YyUEHHEM
Kypca opranudeckoi xuMuu B 10-om knacce, M ¢ W3ydeHHeM Kypca odOumied xumuu B 11-om
Kjacce. JTO 1aéT BO3MOMKHOCTh [IOCTOSIHHO M T10CJIEI0BATEIbHO YBS3bIBATh yueOHBIH MaTepua
Kypca C OCHOBHBIM KYPCOM, @ ydallMMCs I0Jy4aTh Ooliee IPOYHbIE 3HAHWUS MO IMPEAMETY.
ITporpaMma Kypca MOCHYKHT U1 CYLIECTBEHHOTO YIIyOJIeHHS W paclIMpeHUs 3HaHWH 10
XHMHH, HEOOXOJMMBIX /Ul KOHKPETH3allud OCHOBHBIX BOIIPOCOB OpraHHueckoil, oOmel u
HEOpPraHW4eCKOH XMMHHM M Uit OOLIETr0 pa3BUTHS YUEHHKOB.
Leas kypca:
® pacIIMPEHUE 3HAHUH 0 TEOPETHUYECKHM BompocaM, (hopMHpoOBaHHE YMEHHH H
HABBIKOB Yy Yy4YalllUXCS 110 PELIEHHI0 pacyeTHBIX 3aJad U YIPaKHEHWH M0 XHMHH,
pa3BUTHE NO3HABATEIbHOH aKTUBHOCTHH CaMOCTOSATEIBHOCTH.

3anaum Kypcea:

o yru1yOJICHUE W PacIIMPEHUE 3HAHUH M0 XUMHH

® 3aKpeIIEHHe YMEHHUS M HaBLIKM KOMIIJIEKCHOT'O OCMBIC/ICHHUS 3HAHHH H HX
IPUMEHEHHIO IIPH PELIEHHH 3a]1a4 U YIPaXKHEHHH;

® HCCJIC/I0BATh W aHAJIM3HPOBATh AJTOPUTMBI PEIIEHHS THIOBLIX 33134, HAXOIAUTh
crocoObl pereH!s KOMOHHHPOBAHHBIX 3a/1a4;

¢ GOpMHUPOBATH LIEIOCTHOE MPEICTABICHHE O MIPHMEHCHHH MATeMaTH4YeCKOro
anmnapaTta IpH pelleHHH XHMHYECKHX 3a/1ay;

® Pa3BUBATh y yUalllUXCs YMEHUs CPaBHUBATh, aHAJIM3UPOBATH M JIENATh BBIBOJIBI,

e crioco0cTBOBaTH (POPMUPOBAHHIO HABBIKOB COTPYAHHUYECTBA B Ipollecce
COBMECTHOMH paboTh;

® Da3BHTh MHTEPECH yUAIIUXCS, YBICKAIOMIUXCS XUMHEH.

Kypc ©Oasupyercs Ha 3HaHHMSX, IOJIy4aeMbIX YYalIUMHCS [IPH HM3YYCHHH XHMHH B
OCHOBHOM ImIKoJie, H He TpeOyeT 3HAHUS TEOPETHYECKUX BOIPOCOB, BBHIXOASALIMX 3a pPaMKH
IIKOJIBHOH nporpaMmel. B To ke BpeMsl [Uisi yclleUIHO# peanu3anMu 3TOro IeKTHBHOIO Kypca
HeoOXoaMMO, uTOObl  pedsta BiIaJeIM  BaXKHEHIIMMHM  BBIYHCIIMTE/IBHBIMH  HaBbIKAMH,

AIropHTMaMH peu



HUSL THUIOBBIX XMMMUECKHX 3aJauy, YMEHHME TIPHUMEHATH MPH pelIeHUH 3a1ay BaKHeHUIue
bu3nyeckue ¥ XMMHYECKHE 3aKOHBI.

B kauecTBe OCHOBHOH (OpPMbI OpraHu3alky Y4eOHbIX 3aHATHH ITpe/UIaraeTcsi NpoBeIeHUE
CEMHMHAPOB, Ha KOTOPBIX JA€TCsl KpaTKoe OOBACHEHHWE TEOPETHYECKOr0 MaTepuasa, a Tak e
pellIeHHe 3a1a4 U YIPaKHEHHUHN 110 JTaHHOU TeME.

ﬂl]ﬂ [MOBBILICHHA HHTEpPECA K TCOPETHYECKHM BOIpOCaM H 3aKpCIlJICHHS H3YYCHHOTO
Mmarepuaia, MpeayCMOTpPEHbl YPOKH-NPAKTHKYMBl [0 COCTaBICHMIO CXEM IpeBpalleHU,
OTPaXKAIOUIMX TEHETHYECKYIO CBSI3b MEKAY KJIaccaMM HEOpPraHWYEeCKMX M OpraHMuecKux
BEUIECTB M COCTABJICHHIO PACYETHBIX 3a/la4, ¢ YKa3aHHeM Croco00B HX pelIeHHUs.

[Ipu paszpaboTke nporpaMmbl Kypca akleHT Jieslajics Ha T€ BOIPOChl, KOTOpble B 0a30BOM
Kypce XMMHH OCHOBHOHM M cpeiHeH IIKOJbl paccMaTpUBAIOTCA HEJOCTATOYHO MOJMHO WM He
paccMaTpUBalOTCsl COBCEM, HO BXOJAT B IPOrpaMMBI BCTYIUTENBHLIX IK3aMEHOB BBY3bl. 3a/1a4u
U YIpaKHEHHUs IM0J00paHbl, TaKk 4YTO 3aHATHS 10 HX PEUIEHHIO NPOXOAAT MapaUIeIbHO C
H3y4aeMbIM MaTepHaJIOM Ha ypokax. bonbimHeTBO 3anay M ynpaxHenuit B3sto u3 KMMos no
EI'D npeabyiymux j1et, 410 No3BOJISIET NOATOTOBUTH yUammuxcs K caaue EID.

Kypc «Xumusi: u3Opannble Bonpocbl» coBMecTHM ¢ nporpammod O.C.['abpuensna,
W.I".Ocrpoymona, C.A.Cnankosa (Ilporpamma kypca xumun s 10-11 krmaccoB) u yueOGHO-
METO/IMYECKHM KOMIJIEKTOM.

Kype «Xumusi: n3dpanHbie BONpPOChI» NpejiHa3HaveH s ydamuxces 10- 11-pIX KJ1accoB
paccuutan Ha 34 yaca B 10kiacce u 34 yaca B 11 knacce

(1 vac BHexemo B 10 u 11 kiaccax).
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2 Ilacnopt nauuonansHoro npoekra «O6pasosanue» (yTB . npesuauymom CoBera npu
[Ipesunente P@ no crparernueckomMy pa3BUTHIO M HAlMOHAIBHBIM IIPOEKTaM, MPOTOKOI OT
24.12.2018 Ne 16) . — URL:

3. TlocynapctBennas nporpamma Poccuiickoit ®enepauuun «Pa3sutHe oOpazoBaHHs»
(yrBepaiena nocranosiienveM [lpaButenscrea PO or 26 .12 .2017 Ne 1642 (pex . ot 22 .02
2021) «O06 yTBep»)IAeHHH TocyaapcTBeHHOM mporpammel Poccuiickoi ®enepanun «Pazputhe
00pazoBaHHsI».

4. Tlpodeccuonansubiii  cranaapt «llegaror (memarorvdeckas AesiTEIbHOCTh B

JIOLIKOJILHOM, HayalbHOM 00IIEeM, OCHOBHOM 00L1eM, cpeHeM o0emM oOpa3oBaHHH),



(BocmuTatenb, yuutelb)» (pex . or 16 .06 2019 r .) (Ilpukas MunHcTepcTBa Tpyjaa H
conpanbHOM 3amuThl PO ot 18 oktsibps 2013r . No 544m, ¢ u3MeHEHHsMH, BHECEHHBIMH
npukazoM Munucrepera Tpyjaa M couzauutel PO ot 25 nexadps 2014 r . Ne 11158 u ot 5
aBrycrta 2016 r . Ne 422n).

5. Ilpodeccronanpubiit cranaapr «llejaror aomojHMTENbHOrO 00pa3oBaHMs AeTel M
B3pocablx» (IIpukas MuHucTepcTBa Tpyaa ¥ couMaabHOM 3amuThl PO o1 5 Mmas 2018 r . No
2981 «OO0 yrBepikaeHun mnpodeccHOHANLHOrO craHaapTa «llejaror JIOMOJHHTEIBLHOIO
00pa30BaHus JeTei U B3POCIIBIXY) .

6. @enepalibHblif rocyaapeTBeHHbIH 00pa30BaTEeNIBHBI CTAHAAPT OCHOBHOTO O0OIIEro
oOpazoBaHus (yTBep#/AEH mNpHKazoM MuHHCTepeTBa 00pa3zoBaHMsi W HaykH Poccuiickoi
®enepaunn ot 17 nexadbpst 2010 r . Ne 1897) (pen .21 .12 .2020) .

7. @enepaibHbli TOCYIapCTBEHHBIH 00pa3oBaTeIBHBIH CTaHIApT CpeJHEro o0Iero
oOpaszoBaHusi (yTBep:/AEH mpukazoM MunuctepcTBa oOpazoBaHusi W Hayku Poccuiickoii
Oenepatuu ot 17 mast 2012 1. Ne 413) (pen .11 .12 .2020) . —

Aropckoit nporpammbl O.C. Tabpuensna, M.I".Ocrpoymosa, C.A.CnajikoBa COOTBETCTBYIOLIEH
DenepansHoMy ['ocyapecTBeHHOMY 00pa30BaTE/ILHOMY CTAHAAPTY CPEJIHETO OOIIErO
o0pa3oBaHMs.

9. 00 yrBepxaenun CanlluH 2.4.2.2821-10 «CanuTapHO-311HIEMHOJOIHYECKHE
TpeOOBaHHUsL K YCJOBHSAM W OpraHu3auuu oOyueHHs B 001e00pa3oBaTe/bHbIX YUPEKICHUAX:
noctaHoByieHHe [ 1aBHOTO rocynapcTBEHHOro caHUTapHOro Bpaua Poccuiickonn ®@enepanuu ot
29 nexadps 2010 r. No 189, r. Mockaa ; 3apeructpupoBano B Muniocre P® 3 mapra 2011 1.

10. Meroauyeckie peKOMEHJAlWU 110  CO3JaHMI0 W (YHKIMOHMPOBAHHIO B
00111c00pa3oBaTebHLIX OpPraHU3alusX, PAcllOIOKEHHBIX B CEIBCKOH MECTHOCTH M MalbiX
ropojaax. IHEHTPOB 00pa30BaHHA €CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKOH HaIlpaBlIeHHOCTEH
(«Touka poctay) (yTBepIeHbl pacropsikeHMeM MUHHUCTEpCTBAa NpocBelleHus Poccuiickon
Gdenepannn ot 12 siupapst 2021 r . Ne P-6) .

11. Merojauueckoe nocodue astopos I1. M. becnanoB u M.B. Jlopodees «Peamusanns
00pa3oBaTEebHBIX POrPAMM €CTECTBEHHOHAYYHOH M TEXHOJIOTHYECKOH HAIPaBJIEHHOCTEH 110

XHMHH C HCTIOJIB30BaHHEM 000py/10BaHus LeHTpa « Touka poctay

[Tporpamma ydeOHOro Kypca odecrneynBaer:

® YJOBJICTBOPCHUE HHAUBHAYATBHBIX 3alIPOCOB, 06yqa}omnxcs;;



e 00ue0Opa3oBaTeNbHYIO, O0IIEKYILTYPHYIO COCTABIISIONILYIO TIPH MOAYUEHHH CPEHEr0
o01ero odpazoBaHus;
® DPa3BUTHE JTHYHOCTH O0YYalOIIMUXCS, UX 1103HABATE/IbHBIX HHTEPECOB, HHTE/LUICKTYAIbHOM
M 1IeHHOCTHO-CMBICIIOBOH cepbl;
®  pa3BHTHE HAaBBIKOB caM000Pa30BaHUs U CAMOIIPOCKTHPOBAHHS,
e yriayOlieHHe, PACIIHPEHHE H CHCTEMATH3AIMIO 3HAHHIH B BRIOPAHHO# 00JIaCTH HAY4HOTO
3HAHUS UM BUJA JeSTEILHOCTH;
®  COBEpUIEHCTBOBAHHE UMEIOLLETOCS U IPUOOpEeTEHHE HOBOTO OIBITA;
® [103HABATE/bHOM JEATEILHOCTH, NPOPECCHOHATBHOIO CaMOONPeIesIeH|s 00YUAIOIIHXCS.
Jlannas nporpamMma rapaHTupyer oOeclneuyeHHe eIMHCTBa  00pa30BaTEIbHOIO
IPOCTPAaHCTBA 3@ CYHET NPEEMCTBEHHOCTH, MHTErpalldH, TNPEIOCTABIEHHS  PAaBHBIX
BO3MOIKHOCTEH U KadecTBa OGPBSOBaHHSI.
Conepxanue [IporpaMMbl CTPOHTCS € YYETOM PErHOHAIBHBIX OCOOEHHOCTEH, YCI0BHH
o0pa3oBaTe/IbHBIX OpraHW3alMii, a TakKke C YYeTOM BOBJIEYEHHS OOydarolMxcs ¢

OrpaHHYCHHBIMH BO3MOKHOCTAMH 310POBLA.

Llenu v 3aauu
OcHosHas yenb U3ydeHUs: y4eOHOro (2JIEKTHBHOI0) Kypca

dbopMupoBaHHe TPEICTABICHUI O XUMHUYECKOH COCTABISIOMIEH €CTeCTBEHHO-HAyuHOMH
KapTHHBLI MHPA, OBJI4/ICHUE BAXKHEHIIIUMH XUMUYCCKHMH IIOHATHAMH, 3aKOHAMHU H TCOPHSAMH.

Ocnosnvie 3a0auu:

OBJIA/ICHHE METOJaMH HAY4YHOIO IO3HaHWs Ul OOBACHEHHMS XHUMHYECKHX SIBJICHHH W
CBOMCTB BEIIECTB, OLIEHKH POJIH XHMHH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH H IOJIyYCHHH
HOBBIX MaTepHaJIOB;

BOCMHMTAHHE YOEXKIEHHOCTH B MNO3UTHBHOW PpOJIM XMMHH B JKM3HH COBPEMEHHOIO
o01ecTa, HEOOXOAMMOCTH TI'paMOTHOIO OTHOLUEHHs K CBOEMY 3A0POBBIO M  OKpYXKarolleH
cpeJie;

PUMEHEHHE MOIYYCHHBIX 3HAaHUH i1 0€30MacHOro  HMCIOJIb30BAHHA BEILECTB U
MarepuasnoB B ObITY, CeIBCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PELICHH NIPAKTHYECKHX 3a/1a4 B
MOBCEJIHEBHON KM3HH, NPEAYNPEXK/ICHUS ABICHHH, HAHOCAIIMX BpPEI 3/I0POBBIO YEJIOBEKA H

OKpyKatolleH cpeae.

O6uiast XxapakTepUCcTHKaA y4yeGHOro Kypca
Conepxanue yuebHOro Kypca «XuMHS: U30paHHBIE BOITPOCH

NpeJICTABIIEHO JIMHEHHBIM CrocoOOM IOCTpOeHUs y4eOHBLIX Iporpamm. YueOHBIH Marepuan



BBICTPAHBACTCS B OJIHOM JIMHKUH U COCTOMT M3 I1OCIIE0BATE/ILHO CBSI3aHHBIX MEXKIY COOOM I1aB
TeM. YueOHBbIH MaTepuall Ka10H Nocsieylomei raBbl sBjseTcs JOTHYECKHM IIPOIOJIKEHUEM
TOrO, 4YTO H3Y4alloCh B NPEJAbIIYLIHH TWIaBe. JTO IM03BOJISAET IKOHOMHTb BpPEMS, MOCKOILKY
HCKJIroYaeTes 1y0aupoBaHie MaTepHaia.

IIporpaMMHBIA  Marepuasl  OTpakaeT BCE€  COBPEMECHHBIC  3ampochl  OOIIECTBA:

(opMupoBaHMs (yHIAMEHTATBHBIX MPEACTABICHHH O MHpe, BKJIOYAKOIHX Hapsay ¢
(H3HMYECKMMH W OHOJIOTMUECKMMH 3HAHHMAMH, HEOOXOOMMBIH 00beM XHMHMYECKHX 3HAHHH;

(opMHpOBaHHE XMMHUECKHX 3HAHHMH BaKHBIX KaK TS MOBCEJIHCBHOH MH3HH, TaK H JUIs
JIEATEIBHOCTH BO BCEX 00JIaCTAX HayKH, HAPOJAHOIO XO3sHCTBA, B TOM YHCJE HE CBSI3aHHBIX C
XHMHEH HEMOCPENCTBEHHO.

XuMmuyeckoe oOpa3oBaHHe HEOOXOAMMO TaKXke I CO3/JaHus y oOyuaroluxcs
NpeJ/ICTABIEHHH O pOJMM XMMHH B PEUICHHH 3KOJOTMYECKHX, ChIPbEBBIX, JHEPreTHYECKHX,
POJI0BOILCTBEHHBIX, MEJMIIMHCKUX IIPOOIIEM YEII0BEUECTRA.

Lennocmuvie  opuenmupsr  IlporpaMMbl  ONpENESOTCS  HANPAaBIEHHOCTBK) — Ha
HallMOHAJbHBI  BOCIMTATE/bHbIH  MI€a], BOCTPEOOBAHHBIA COBPEMEHHBIM  POCCHHCKHM
00LIECTBOM H I'OCY1apCTBOM.

ITporpamMa npejaycmarpuBaet odecrneyeHre o011eo0pa3oBare/lbHON H OOLEKYJILTYPHO
NMoAroToBKH yyaumxes. [Iporpamma no3posiseT packpbiTh BelyIUHE HICH H TECOPHH XMMHUYECKOH
Haykd, (OPMHpPYIOLIHE MHPOBO33pEHHE YYallUXCs — 3aKOH COXPAHEHMsl Macchl U JHEPrHH,
Ilepuonuyeckuit 3axon JI. M. MenneneeBa, Teopus XMMHYECKOr0 CTPOEHHS OpPraHUYECKHUX
BeulecTs, Teopus pactBopoB. llonydyeHHble 3HaHUS CO34AIOT YCJIOBUSA JUIS ITOHUMAaHUS
3aBUCUMOCTH CBOMCTB BELIECTB OT COCTaBa M CTPOeHHs; OOYCJIOBJIEHHOCTb NPHMEHEHHS
BEIIIECTB UX CBOMCTBAMH; MaTepHabHOE €IMHCTBO HEOPraHMYECKHX W OPraHMYECKHX BELIECTB;
BO3PACTAKOLIEH POJIM XMMHH B CO3/1aHMHM HOBBIX JIEKAPCTB M MATEPHAJIOB, B 3KOHOMHH ChIPb,
OXpaHe OKpYKaroleH cpe/ibl.

Coaepxanue [Iporpammbl pazpaboTaHO B COOTBETCTBHH ¢ TPEOOBAHHAMH COBPEMEHHO
JMIAKTHKH ¥ BO3PACTHOM MCHXOJIOTMH W HANPABIEHO Ha pelleHHe 3anad 1o GopMHPOBAHHIO
Yy y4YalMxcs Hay4dHOro MHPOBO33PEHHUS, OCBOCHMS OOIEHAY4YHBIX METOAOB I[O3HAHHS,
NPAKTHYECKOI0 IHPUMEHECHMS [0JIYYCHHBIX 3HAHUH, CO3/aHHE MEXKIPEAMETHBIX CBS3CH C
npeaMeraMu ob1acTel MaTEMAaTHUYECKUX H T'YMaHHTapHBIX HayK.

[Iporpamma ydeGHOro kypca «Xumusi: H30paHHBIE BOMPOCH »
npe/cTaB/IeHa CIEAYIOLIHMHU COAEPKAaTENbHBIMH KOMIIOHCHTAMH:

Beenenue;

Yrnesoa0po/ibl;



Kucnopoaconep:kamue opraHiyeckye BEIECTBa;

AsoTcozepikaliie opraHi4ecKHue BeleCcTBa;

Ctpoenue atoma 1 nepuoamyeckuii 3akon J|.1M. Menneneesa;

CrpoeHue BelnecTna;

XHMMHYECKHE PEaKITHH;

BemecTBa 1 X CBOMCTBA;

XHMHS B )KM3HH 00IIecTBa.

IIpunyunsr u ocobennocmu codepxcanus Ilpozpammol.

MPHHIAI CHCTEMAaTUYHOCTH M IIOCIENOBATEIBHOCTH [MpPEAINoJaraeT BBIAC/IEHHE B
U3y4aeMOM MaTepHalie BEAYIIMX HACH U TEOPHH, BRICTPAHBAaHHUE JOTHYECKOH CUCTEMBI Kypca
U ydyeOHOro Mmatepuana BHYTPH OJHOW TIJaBbl, TeMbl. [IpHHIIHII CHCTEMHOCTH H
NOCJIE/I0BATEIBHOCTH  TI03BOJSET COXPAHHTHL COOTHOIIEHHE MEXIY TEOPETHYECKHMH
HOJIOXKEHHUIMH M IIPAKTHYECKOH cocTaBifloliel Kypca. Peanusyercs B mocnenoBaTelbHOCTH
TEOPHH, IPAKTHKH, KOHTPOJISL H CAMOKOHTPOJISI 00YUaOILUXCS;

IIPHHIIUII HENPEPBIBHOCTH MO3BOJISIET OPraHM30BLIBATL O0YyUYE€HHE C ONOpOH Ha 3HAHUS
XUMHH, [IOJyYEHHBIE Ha CTYIIEHAX HA4YaJbHOTO O0IIEro U OCHOBHOrO o0ulero obpasoBaHus, a
TAKKe Ha >KH3HEHHbIH oOnbIT yyamuxcs. Kpome Toro, Oosbllyr POk MIpalOT 3HAHMA,
c(hopMHUPOBaHHBIE APYTUM MPEIMETHBIMH O0JIACTIAMHE;

MPHHIMIT JOCTYMHOCTH M HWHAMBHAyATIH3allMM CTPOMTCA Ha yueTe YyueOHBIX
BO3MOXKHOCTe#t oOyuaromuxcs. [lo3Bonmser BBIOpaTh oONTUMaabHO Y4eOHBIH Martepuain,
COOTBETCTBYIOIIMH BO3PACTHBIM, (PU3MYECKHM, ICUXONOTHYECKMM H MHTEIEKTyalbHbIM
ocobeHHOCTAM oOyyarommxcs. O0ydeHHe XHMAYECKOMY COJIEP/KaHUIO OCTAETCs JOCTYIHBIM,
HO TMO3BOJISET YMCTBEHHO M MHTE/UIEKTYaIbHO Pa3BUBAThL 00yUaIONTHXCS;

IPUHIAI BapHaTHBHOCTH B OpraHu3alMM o0pa3oBaTe/IbHOH JIEATEIbHOCTH IaeT
BO3MOKHOCTB JIJIsl PA3/IMYHbIX BAPHAHTOB peali3allii TEOPETHYECKOH H NPAKTHYECKOH 4acTH
Kypca, MCX0/Is U3 00eCIIeYeHHOCTH Kypca MaTepHalbHO-

TEXHUYECKHM, HHGPOPMALMOHHBIM, METOJUYECKHUM OOcClIeYeHHEM, OCOOEHHOCTAMH
pa3sHBIX Tpynn ydamuxcs B Kiacce. [To3ossier nckaTh KOHCTPYKTHUBHbBIC ITyTH OpraHH3alMi
yueOHOM IeATEIBHOCTH HE TOJIBKO YUYHTENO, HO M 00YyYarOIHMCS;

NPUHIIMII MHHHMAakca B OpraHu3aldid o0pa30oBaTENIbHOH JIEATEC/IBHOCTH MO3BOJACT
00y4aromMMCsi OCBOHTH 00s3aTEeNbHYIO 4acTh peallu3yeMod mnporpammel. B 10 ke Bpems
[porpaMMma IaeT BO3MOXHOCTh Pa3BHTHIO TBOPYECTBA, HHTEUIEKTa OOydYalluxcs 4Yepes

ydacTHE B HpOGKTHOﬁ JACIATCIIBHOCTH,



HCCIICIOBATEILCKON  JIeATEIbHOCTH, B PEIIEHMHM 3a7ad MOBBILIEHHOIO YPOBHS

CJI0KHOCTH.

CHcTeMHO — JEeSTeNBbHOCTHBIH MMOJXOJ, peaiusyembii B [Iporpamme, mnoszBossier
(opMHpOBaTh JTHYHOCTHBIC, METANPEIMETHLIC M IpeJIMETHBIE Pe3yJIbTaThl, 0003HAYEHHBIE
(hesiepanbHBIM rocy1apcTBEHHBIM 00pa30BaTe/IbHBIM CTAHIAPTOM B NPEIMETHOH 00NacTy

«EcrecTBeHHBIE HAYKH» € YUETOM HHIUBH/IyalIbHBIX 0COOEHHOCTEH 00yYaromXcs.

MecTo B y‘{GGHOM IJIdHE
Ha yposue cpennero obmero odpasoBanus yueOHBIH Kypc SIBASETCIKYPCOM IO BBHIOOPY

oOyuaromuxcst B mpeaMeTHoM o01acTu «EcTecTBeHHbBIE HAYKH Y.

[Tporpamma yueOHOro (3JIEKTHBHOIO) Kypca «XHMHsI: H30paHHbIe BONPOCHD»
paccuvTaHa Ha 68 yueOHBIX 4acoB, HA U3YUYEHHE Kypca B KaKIOM

KJ1acce Ipe/nosiaraercs BeLAeIuTh 1o 34 yacos (1 yac B Henento, 34 yueOHbIE HEJIENHN).

TpeboBaHUst K YPOBHIO TOATOTOBKH BBINYCKHHUKOB

B pe3ynbraTe n3yueHHs Kypca Y4EHHK J0/KeH3HATh/TIOHUMATh

BakHeiine XUMUYECKHE MTOHITHSA: BELIECTBO, XUMHYECKHH 3JIEMEHT, ATOM, MOJIEKYIA,
mMacca aTOMOB M MOJIEKYJ, MOJb, MOJISIpHAs Macca, MOJSIPHBIH O0ObeM, SJIEKTPOJIMTHYECKAs
JIMCCOLIMALUS, THAPOJN3, DJIEKTPOJIK3, TEIUIOBOH A(Q(deKT peakuuH, SHTalblUs, TeIloTa
oOpa3oBaHusl, XHMMHYECKOE paBHOBECHE, KOHCTAHTa pAaBHOBECHS, YIJIEPOJHBIH CKeJIeT,
(GYHKUMOHAIbHAS IPYIIA, TOMOJIOTHs, CTPYKTYPHAsi U IPOCTPAHCTBEHHAS H30MEpHS;

(OcHOBHBIE 3aKOHBI XHMHH: 3aKOH COXpaHEHHsI MACChl BEUIECTB, HBpHOI[H“IECKHﬁ 3aKOH.
3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOrajapo, 3akoH [‘ecca, 3aKOH NEHCTBYIOLIMX Macc B
KUHETHKE H TepMoauHamuke; Kiaccudukaumio W HOMEHKIATYPY: HEOPraHHYECKHX H
OpPraHHU4Y€CKHuX COEL[HHCHHFI;

YmeTh

HaspiBaTh: H3yueHHBIE BEIECTBA [10 «TPHBHAJILHOMY H MEXK/1yHApPOIHOH HOMEHKIIATYPE:

Onpe/iensiTh: BATEHTHOCTh M CTENEHb OKUCJICHHS XHMHYECKHX 3JIEMEHTOB, Xapakrep
cpe/ibl B BOJIHBIX pAacTBOpax, OKHUCIMTEAb M BOCCTAHOBHMTENb, HAIPABIICHHE CMEILCHHS
PABHOBECHSI 101 BIUSHHEM pa3TU4YHBIX (DAKTOPOB, H30MEPBI M TOMOJIOTH, NMPUHAUICKHOCTDH
BEINECTB K pa3/IMYHbIM KJIacCcaM OpPraHHYecKHX COeIHHEHHI;

[IpoBOIMTH pacueThl IO XHMHYECKHM (POPMYJIaM H YPABHEHHAM PEaKLHM;



OcCy1LUeCTBAATL CAMOCTOSATE/IbHBIA MOMCK XHMHYECKOH HHGMOPMALMH C HCIIOJIb30BAHHEM
pa3/In4HbIX HCTOYHUKOB (CIIPaBOYHBIX, HAYYHBIX H HAY4HO-TIOMYJISIPHBIX M3JaHUH, KOMIIBIOTEP-

HbIX 0a3 1aHHbIX, pecypcoB MuTepHera).

[lsraHvpyeMble pe3y/ibTaThl
[Inanupyemble pe3yibTaThl OCBOEHHsI IPOrpaMMbl Y4eOHOro (3JIEKTHBHOTO) Kypca

YTOYHSIFOT M KOHKPETH3HMPYIOT 00lllee TMOHUMaHHE JIMYHOCTHBIX, METaNpejIMETHLIX H
NPeAMETHBIX PEe3y/IbTAaTOB KaK C MO3WIMIl OpraHM3allMd MX JOCTH:KEHHs B 00pa3oBaTelbHOH
JeSATEIBHOCTH, TaK U C MO3MIIMH OLIEHKH JOCTHIKEHUS ITHX PE3yIbTaTOB.

Pesynbrarel u3ydeHHsi y4yeOHOTO (2JIEKTHBHOTO) Kypca 10 BbIOOpY 0OOyHaroluxcs
JIOJIKHBI OTpaXKaTh:

Pa3BUTHE JIMYHOCTH OOYUaIOUIMXCs CPEJICTBAMHU Tpe/IIaraeMoro /Uit U3y4eHus yuyeOHoro
npeaMeTa, Kypca: pa3BUTHE 0011eH KyIbTypbl 00yUarouxcs,

X MHPOBO33PEHHUS, IIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, Pa3BHUTHE II03HABATE/IbHBIX,
PEryJISTHBHBIX M KOMMYHHMKATHBHBIX CHOCOOHOCTEH, TOTOBHOCTH M CIIOCOOHOCTH K
CAMOPA3BUTHIO U IIPOPECCHOHAIEHOMY CaMOOTIPe/ICIICHHIO;

OBJAJCHUE CHCTEMATHYECKHMH 3HAHHUAMH H IPHOOPETEHHE ONBITA OCYLIECTBICHHS
1eJiecoo0pa3Hol U pe3yIbTaTHBHOM JeSTeTbHOCTH;

pa3BUTHE CHOCOOHOCTH K HEMPEPLIBHOMY €caM0O00pa30BaHHIO, OBJAJECHHIO KIOYEBLIMH
KOMIETEHTHOCTSIMH, COCTABJISIOIIUMH OCHOBY YMEHHUS:

CaAMOCTOATEIILHOMY MPHOOPETEHHI0 M MHTErpalldd 3HAaHWH, KOMMYHHMKAIlMH H
cOTpyAHHYeCTBY, O(PQEKTHBHOMY  pellleHHIo  (paspellieHHio) 1pobieM, O0CO3HAHHOMY
HCIIOJIb30BaHUI0 MHPOPMAITHOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOIMH, CaMOOPraHu3aluid H
CaMOoperyJIsiiHu;

obecrieyeHHEe aKaJeMHYeCKOl MOOHJIBHOCTH M (MJIM) BO3MOXKHOCTH IIOJUIEPKHBATH
30paHHoe HanpaslieHHe 00pa3oBaHHUS;

obecneyenue npodeccHOHABbHOI OpHeHTAllMH 00y YaroIHXCs.

Iaanupyemvie 1uyHOCMHbBLE PE3VIbMANbL

JIM9HOCTHBIE Pe3ybTaThl BKIKOYAIOT:

POCCHHCKYIO TPakKIaHCKYK) HAEHTHYHOCTb (MIeHTHQHKanusa cedd B  KayecTBe
rpaxianuHa PoccHH, TOPIOCTH 33 JOCTH/KEHHS PYCCKHX YUCHBIX, 3@ PYCCKYIO HayKy, OCO3HaHHE
¥ ONIyIIEHHE JIMYHOCTHOH CONPHYACTHOCTH CyAbOe poccuiickoro Hapoja). Oco3HaHHoe,
YBAXKHMTEJILHOE W JOOpOKenaTeIbHOe OTHOIIEHHE K MCTOPHHM, KYIILTYPE, PEJTMTHH, TPaJIHIHAM,

A3bIKaM, IIEHHOCTAM Hapo10B PoccHy M Hapo10B MHPA;
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C(hOPMHPOBAHHOCTE 1ETOCTHOIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH W OOLIECTBEHHOH NMPAKTHKH,

copMHPOBAaHHOCTE  LIEHHOCTH  3/I0pOBOro W  Oes3omacHoro obOpasa  KH3HH:
MHIMBH/IyalbHasd U KOJUIEKTHBHAs 0€30MaCHOCTb B Ype3BbIYAHHBIX CHTYALIHAX;

c(hOpMUPOBAHHOCTH OCHOB IKOJIOMYECKOH KYJbTYDBI, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOI'O MBILICHHUS

OCBOCHHOCTb COIMAJIbHBIX HOPM, IIPABHJI NIOBEJ/IEHUs, poJiei B GOopM COLMATBEHON JKH3HH
B rpyImax U coodluiecTnax;

OCO3HAHHOE, YBaXUTEIBHOE U 100pOXKENaTeIbHOE OTHOIIEHUE K IPYTOMY UEJIOBEKY, €ro
MHEHHIO, MHPOBO33PEHHIO, KYJbTYpE, A3bIKY, Bepe, IPax/IaHCKOH NO3UIHH. ['OTOBHOCTH H
CIOCOOHOCTL BECTH JHAJIOT C IPYTUMH JIOJIbMH H JJOCTHIaTh B HEM B3aUMOIIOHUMAHHUS;

pPa3BUTOE MOPATBHOE CO3HAHHWE M KOMIIETEHTHOCTb B PEIICHUH MOPAJIBHBIX MpodJieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpPa, (OPMHPOBaHME HPABCTBEHHBIX YYBCTB W HPABCTBEHHOIO
[IOBE/ICHUS, OCO3HAHHOIO M OTBETCTBEHHOI'O OTHOUIEHHS K COOCTBEHHBIM MOCTYIIKaM;

ICTETHYECKOE, IMOIIMOHATLHO-1IIEHHOCTHOE BHIGHHE OKPYIKAIOIIEr0 MHUPA; CIOCOOHOCTh
K IMOLHOHANIBHO-IICHHOCTHOMY OCBOCHHIO MHpA.

[anupyemvle memanpeomemuule pe3yibmanoi

Meranpe/MeTHbIE PE3yJbTAThl BKJIIOYAIOT TPHU TPYNILl YHHUBEPCAIBHBIX YueOHBIX
JIEHCTBUH.

Pecynsimuenbie yHugepcaivHole yuednvie oeticmeus

CaMOCTOSITEJIBHO OTIpe/IeiATh [leJd, 3aj]aBaTh [1apaMETPbl U KPHTEPHH, 110 KOTOPBIM
MOYKHO ONpEAeIHTh, YTO 1ie/lb JOCTHIHYTA; OlICHUBATh BO3MOKHBIEC MOCJIEACTBHSA JTOCTHKCHHUS
MOCTABJIEHHOH 11EeJIH B

JIeATEILHOCTH, COOCTBEHHON JKHU3HH M JKH3HHM OKPYKalOLIMX JIIOIEH, OCHOBBIBAACH Ha
CO0OpaKeHUsIX YTUKH U MOPAJIH;

cTaBuTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/la4d B 00Pa30BATEIbHOM IEATEIBHOCTH H
HKU3HEHHBIX CUTyallUsX;

OLIEHUBATL PECYpPChI, B TOM 4HCIEe BpeMs W JIpyrHe€ HeMaTepHabHBIC peCypcChl,
HEOOXOIMMBbIE JUIsl JJOCTHIKEHHS! IIOCTABJIEHHOM 1IEJIH;

BLIOUPATh TyTh JOCTH)KEHMs LE/IM, IUIAHHPOBATh PpELICHWE I[IOCTABJICHHBIX 3ajady,
ONTUMH3UPYS MaTepHallbHbIE U HEMaTepHallbHbIE 3aTPATHI;

OpraHu30BLIBaTh 3(QQEKTHBHBIH MOMCK PECYpCOB, HEOOXOMHMBIX JUIA TOCTHIKECHHS
MOCTaBICHHOH 11EJIH;

COINOCTABJIATE MOJIYYEHHBINH Pe3yJIbTAT JEATEIBHOCTH C [I0CTABIEHHOH 3apaHee 11eJ1bi0.
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[Ho3nasamenvhole ynugepcaibhvle yueoHvie Oeucmeus”

MCKaTh W HAXOUTh 0000LIEHHBIE CTIOCOOB] peIIeHHs 3a/1a4, B TOM YHCIIE, OCYIIECTBIIATE
pa3BepHyTLIH WHQOPMALMOHHBIH IOMCK M CTAaBUTb HA €ro OCHOBE HOBbie (y4yeOHbIE H
MO3HABATE/LHBIC) 3aa4H;

KPUTHYECKH OLIEHMBATL M MHTEPIPETHPOBaTh HHGOPMAIMIO C Ppa3HBIX [O3HIIHI,
pacrno3HaBaTh U (PUKCHPOBATH NPOTHBOPEUHs B HH)OPMALIMOHHBLIX HCTOYHUKAX

UCIIOJIb30BaTh Pa3jIMYHbIE MOJIEIbHO-CXEMATUYECKHE CpeAcTBa Ui IPEJICTABJICHHUS
CYLIECTBEHHBIX  CBSi3¢M M OTHOUIEHHMH, a TakKe MPOTHBOPEUMi, BBISBICHHLIX B
MH(POPMALIMOHHBIX HCTOUYHHKAX;

HaxXOJHTb ¥ MPHBOJHTH KPHTHUYECKHE API'yMEHTBHl B OTHOLIEHUH JIEHCTBHH M CYKICHUH
JPYroro; CrHOKOHHO H pPa3yMHO OTHOCHTBCS K KPHTHYECKMM 3aMEYaHHMSM B OTHOLIEHHWH
COOCTBEHHOTO CYKJ/ICHHS, PACCMATPUBATH UX KaK PECYpPC COOCTBEHHOTO Pa3BUTHS;

BBIXO/IMTh 3a PaMKHM y4eOHOro npeaMera W OCYILECTBIATH LEeJICHANPABICHHbIH 1OUCK
BO3MOXKHOCTEH 111 HIHPOKOTO NMEPEHOCA CPECTB M CITOCOO0B eHCTBUS;

BBICTpaHBaTh MHIMBHIYaIbHYIO 00pa30BaTeIbHYO TPAEKTOPHIO, YUUThIBAsE OrPaHUYEHUS
CO CTOPOHBI JIPYTHX YYaCTHHKOB M PECYPCHbIE OI'PAHMYEHMS; MEHATh U YIECPKUBATH pa3Hble
O3UIIMH B I03HABATEIBHON NEATEIBHOCTH.

Kommynukamusnubie yHugepcaibhbie yueoHvie 0eucmeus

OCYLIECTBIIATh JICJIOBY) KOMMYHHKALMIO KAK CO CBEPCTHHKAMH, TaKk H CO B3POCIIbIMH
(xak BHYTpH oOpa3oBaTe/lbHOM OpraHM3alliM, TaK W 3a ee IpeJeiamu), NoAdupars napTHEpoOB
JUls JIeJIOBOM KOMMYHHKALIHH HCXO/s U3 COOOpa)keHHH pe3y/IbTATHBHOCTH B3aHMOJEHCTBHUS. a
HE JIMYHBIX CUMIIaTHI;

MPH OCYIUECTBJIEHUH TpYHIIOBOH paldoThl ObITh KAaK PYKOBOJMTEIEM, TaK M YJIEHOM
KOMaH/ibl B Pa3HbIX poJisIX (F€HEepaTrop WjeH, KPUTHK, UCIIOJIHHUTE/Ib, BHICTYIAKOLUN, SKCIIEpT H
T )

KOOpP/IMHUPOBATh W BBINOJHATE padOTy B YCJIOBUSAX PpEaJTbHOrO, BHUPTYAILHOIO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BepHyTO, JOTHYHO W TOYHO H3JlaraTb CBOK TOYKY 3PEHHMS C HCHOJIb30BAHHEM
aZICKBATHBIX (YCTHBIX H ITHChMEHHBIX) A3BIKOBLIX CPEJICTB;

pacro3HaBaTh KOH()IHKTOTEHHBIE CHTYallMM M TMpeJOTBpamlarh KOH(DIHKTHEL 10 HX
aKTHMBHOH (a3bl, BBHICTPAHBaTh JIEJIOBYHD M 00pa3oBaTe/bHYI0O KOMMYHHKalMIO, H30deras
JIMYHOCTHBIX OLIEHOYHBIX CYKIEHUH.

I anupyesmsie npeomemuble pe3)ibmansl
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B pesynbrate o6yuenus no IIporpamme yueGHOro (31€KTHBHOTO) Kypea « XHMHS: TEOPHS U
MpaKTHKa» 00y4aromuiicss HAYYHTCH:

[IOHUMAHHIO MPEIMETA, KIFOUYEBBIX TEOPHH M I0JI0XKEHHH, COCTABISIOMMX MpPEIMET
«XHMHS», YTO 00ECNEeYHBAETCS TTOCPEACTBOM MOJIEIUPOBAHUS H MOCTAHOBKH IPOGIEMHbIX
BOIIPOCOB, XapaKTEePHBIX /1 MpeaMeTHOH oOnactu «EctecTBeHHBIE HayKn»;

YMEHHE pelnaTh OCHOBHbIE IIPAKTHYECKHE 3a/1a4M, XapaKTepHBbIe /Ul HCIIONb30BAHUA
METO/I0B U HHCTPYMEHTApHUS TIpeAMeTa « XHMHS»,

(hopMHpoBaHHE MEKIPE/IMETHBIX CBA3EH ¢ JIPYTHMH 0O1aCTIMH 3HAHUSL.

OO6yuaromuiics moJIy4HT BO3MOKHOCTH HAYYHTHCH:

OBJIA/IETh KJIFOUYEBBIMH TIOHATHSAMH H 3aKOHOMEPHOCTSMH, HA KOTOPLIX CTPOMTCS HayKa
XMUMHSI, Pacrio3HaBaHHE COOTBETCTBYIOLIMX €H MpPH3HAKOB M B3aHMOCBA3CH. CIOCOOHOCTH
JEMOHCTPHPOBATh pa3IMYHBIC MOAXOAbI K M3YYEHMIO SIBICHWH, XapaKTePHBIX Ul H3ydaemoii
HaYKH XHMHH,

YMEHHE peliaTh, KaKk HEKOTOPbIE IPAKTHYECKHE, TaK U OCHOBHBIE TEOPETHYECKHE 3a/1auH,
XapakTepHbIe /I UCIIOJIB30BAHHUA METO0B U HHCTPYMEHTAPUSE XUMUH;

HQJIMYHE NPEJICTABICHHH O XHMHH KaK IEJIOCTHOH TEOpUHU (COBOKYNHOCTH TEOpPHii), 00
OCHOBHBIX CBSI35IX C HHBIMH CMEXXHBIMH 00JIaCTSAMH 3HAHHH.

MarepyaiibHo-rexunyeckoe odecnevenie Kabnnera XUMHKU

HartypaibHble 00beKThI

HarypanbHble 00BEKTBl, BKIIOUAIOT B ce0s KOJJIEKIHH MHHEPATIOB H TOPHBIX IOPOJI,
META/IJIOB H CIIJIABOB, OKCHJ0B, KHCIIOT, OCHOBAHHH, COJIEH, B TOM YHCJIE W MHHEPAIbHBIX
y100peHHH, a TakKe KOJUIEKIIMM OpPraHMYeCKHUX BElIEeCTB W MaTepHasioB, MpPeJlyCMOTPEHHBIX
@IOC («Hedte u npoaykrsl eé mnepepadorku», «KaMeHHBI# Yyrolb U IPOIAYKTHI
KOKCOXHUMHYECKOI'0 MpOM3BOACTBAY, (<BO.HOKH8.>)._ «IlnacTMacceesl» H T. 1 il O3HakoMIIeHHE ¢
o0pa3llaMd MCXOJHBIX BELIECTB W TOTOBBLIX HW3JEIHH [03BONSAET TMOJYYHUTh HarJlsHble
npejcraBieHus 00 dTHX MaTepualiaX, MX BHELIHEM BHJE, a TaK)Ke O HEKOTOPBIX (U3HYECCKUX
cBOMcTBaX. 3HauyuTelbHble Yy4eOHO- [O3HABATEJILHBIE BO3MOXKHOCTH HMMEIOT KOJUIEKIHH,
M3rOTOBJICHHBIE caMUMH oOydaroummucs. [IpenMers! a1 TakuX KOJUIEKLHH coOMpaloTcs BO
BpEMsl JKCKYPCHI U IPYTHX BHEYPOUYHBIX 3aHATHI.

KOIUIEKHHH HCITOJIBE3YIOT TOJIBKO 1Ji O3HAKOMIJICHHSH 06yqa§0mnxcsl C BHCIIHHUM BHJOM H
(H3HYECKHMH CBOMCTBAMH pa3JHYHBIX BELIECTB H MarepHaloB. JUIa NpoBeIeHHs XHMHYECKHX
OIIBITOB KOJUICKIIHH HCIIOJIB30BATh HCJIb34.

Xummec:mepeamnbl HMaTepHaAJIbI

OOpaiieHHe co MHOTHMH BelllecTBaMH TpedyeT CTpOroro coOJIIOJEHHS INPaBUI TEXHHKH
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0e30MmacHOCTH, OCOOEHHO TNpH BEBIIONHEHHWH ONBITOB caMHMH  oOydarommmucs.  Bcee
HEOOXOAUMBIE MeEpbl MPEJOCTOPOKHOCTH YyKa3aHbl B COOTBETCTBYIOINUX HOKYMEHTaX H
MHCTPYKLUSX, a TAK)KE B TIOCOOMAX Ul YUHTEeH XHMHH.

Bece peakTMBBEI M MaTrepuaibl, HYXHBIE [UId IIPOBEICHUS [AEMOHCTPALIMOHHOTO H
YYECHHYECKOTO  OKCIEPHMEHTA, IIOCTABIIOTCS B 00meo0Opa3oBarelibHble  OpraHW3aluu
LEHTPAJIM30BAHHO B BHJ/IE 3apaHee YKOMIUIEKTOBaHHbIX HabopoB. [Ipu HeoOxomumocTu
pHOOpETEeHHs] ONOJHHUTENbHBIX PEaKTHBOB M MaTepHaioB cleayeT oOpamarkesi B
cHenualu3upOBaHHbIC Mara3uHEbL.

XuMHYyeckas J1adopaTopHas 0Cy/1a, ANNAPATHI K NPUOOPbLI

Xumuyeckas nocyda MNoApa3ienseTcs Ha [Be TPYNNBL IS BBINOJIHEHHUS OIBITOB
00yJaloIUMHECS U I JeMOHCTPAIIMOHHBIX OIBITOB.

[Ipubopsel, annapaTel U yCTAHOBKH, MCIOJb3YEMbIE Ha ypoKax XMMHMM B 7—9 Kiaccax,
KIacCUQHUIMPYIOT HA OCHOBE IPOTEKAIOIUX B HUX (UINYECKUX U XUMHUECKHX IPOIECCOB C
yYacTHEM BEIIeCTB, HAXO/ISIIHUXCS B PA3HBIX arPeraTHbIX COCTOSHHSX!

1) npubopbl Ui paboThl ¢ Tra3amMu — [OJy4YeHHe, coOMpaHHe, OYMCTKa, CYIIKa,
HOTJIOLICHHE [Aa30B; PEAKIHH MEM1Y ITOTOKaMH I'a30B; PeakliMi MEK/y ra3aMH B DJICKTPHUCCKOM
paspsiie; peaKkIiii MEXIY ra3amMH MpH MOBBIIIEHHOM JaB/ICHHH;

2) anmnapatbl ¥ MPUOOPHI JIJIsI OMBITOB € XKHJIKHUMH U TBEPIABIMH BEILIECTBAMH — MEPETOHKA,
GuIbTpOBaHHE, KpPUCTAUIM3AlMS; IPOBEACHHE pEaKLMH MEXAy TBEPABIM BEILECTBOM H
HHIKOCTBIO, HHIKOCTBIO M KHAKOCTBIO, TBEPILIMHU BElIECTBAMH.

3) maruuku pH, 31€KTpONIPOBOAHOCTH, TEMIIEPATYPEL U AP.

Bhe aro#t knaccumdukalMd HaxoguTcs ydeOHas ammaparypa, NpeHa3sHayeHHas Juid
H3YUCHHS TEOPETHYECKHX BOMPOCOB XHMHH: JUIS JEMOHCTPALUH 3JIEKTPOIIPOBOJIHOCTH

pacTBOPOB M
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ABHIKCHHS HOHOB B 3JIEKTPHUYECKOM I10JIE, /i1 U3YUeHHUS] CKOPOCTH XMMHYECKOH peakluy U
XUMHYECKOTO PaBHOBECH S, MEKTPOIH3A, IEPETOHKH HEPTH U T. .

BenmoMoratenbayio posib HIpaloT M3MEPHTE/bHbIE W HATPEBATENbHbIE TIPHOOPEI,
pasiInYHbIE IPUCTIOCOOICHUS /1S BBIIIOIHEHHS OIBITOB.

Mopean

OObekTamMi MOJETHPOBAHHA B XHMUH SBJISIOTCA AaTOMBI, MOJEKYJbI, KPHCTAILIbL
3aBOJICKHE alnaparkl, 8 TakKKe XMMHYECKHMe Npolecchl. B mpenojaBanuu XMMHH HCHOJIB3YIOT
MOJIC/IH KPUCTAJUTMYECKUX PEMETOK aimasa, rpadgura, cepsl, docdopa, okcuaa yriaepoaa(IV),
HO/a, KeJe3a, MeIH, Maruus, MOJIENH KPUCTAUIMYECKUX PEIIETOK BRKHEHIINX MpeIcTaBuTeNeH
KJIaCCOB OPraHHYeCKHX COCTHHEHHHA.

Brimyckaiorest HaOopsl Mojieniell aTOMOB /I COCTABJICHHA MIAPOCTEPIKHEBBIX MO/IENEH
MOJIEKYJI, B IEPBYIO OUepeb, OPTAaHHYCCKHX COETMHEHHIA.

YueOHbIC T0COOHS HA TEYATHOH OCHOBE

B nmnponecce oOydyeHHS XUMHUM HCHOTB3YIOT CIEAYIOIIHE TAOMHIBl [OCTOSHHOTO
skcnionupoBanus: «llepuonuueckas cucreMa xumuyeckux osnemeHToB Jl. WM. Menneneesar,
«Tabnuua pacTBOPHMOCTH KHCIIOT, OCHOBaHMH M cosiei», «DIEKTPOXHMHUYECKHHA psijl
HalpsDKeHUH MeTauioBy», «BaneHTHBIe cocTosHHS atoma yriaeponaa», «llpoctpaHcTBeHHOE M
JNEKTPOHHOE CTPOCHUE MOJIEKYJI OPraHMYECKHX COEMHEHUI» H JP.

Jl1s opraHM3alMM CcamMOCTOATENIbHOH paboThl OOYYAKOMIMXCS Ha YPOKax HCHOJIb3YIOT
pa3HooOpa3Hble JHIAKTHYECKHE MaTepHaIbl: TeTpajd Ha [EeYaTHONH OCHOBE WM OTHCNILHBIE
paboure IUCTHI — HMHCTPYKIIMH, KApTOYKH C 3aJaHUSIMH pA3HOH CTENEHU TPYIHOCTH [UIs
H3y4eHHs HOBOIO MaTepHasa, CaMOIPOBEPKH ¥ KOHTPOJIS 3HAHUH.

IKPaHHO-3BYKOBbIE CPEICTBA 00y UeHHA

K 3KpaHHO-3BYKOBBIM Cpe/ICTBaM O0YYEHHsl OTHOCAT TaKHE MOCOOHUs, KOTOPbIE MOT'YT OBITh
BOCIIPHHSITBI C TOMOIIBIO 3PEHUS] U CIyXa. JTO KHHO(QHIBMBI, KHHO(QPArMeHThl, AUa(HIIbMBbI,
JMATO3UTHBBL  (CaMbl), ©IMHHYHBIE TpaHCHmapaHThl s rpadomnpoexktopa. Cepun
TpaHCIIapaHTOB ITO3BOJISIIOT HUMHTHPOBATH OBHXKCHHC HyTéM MMoCcJaeJ0BATEIIbHOI'0 HaJIOXKCHUS
OJTHOTO TpaHCHAapaHTa Ha JAPYTOH.

Texuudeckue cpeacraa odyuenus (TCO)

BONBIIHHCTBO TEXHMYECKUX CPeJCTB OOYyYeHHs He pa3padaThlBalIoCh CIEHHAIBHO IS
IIKOJIbI, & H3HAYAIBHO CIIYKHJIO IS Iepeaavyn U 00paboTKu HHGOPMALIMH: 9TO Pa3IM4HOr0 poja
IMPOEKTOPEI, TEJIEBHU30PbI, KOMILIOTEPLI U T. 1. B y‘IeﬁHO-BOCHI/lTaTeﬂbHOM Inmponecce KOMIBIOTED
MOKET UCTTIOIb30BaThCA JIJIA PEHICHHA 3a1a4 Hay‘-IHOI‘jl OpraHH3alliy Tpyaa YUHTEIIA.

Hpu HCIIOJIB30BAHHH TEXHHYCCKHUX CPCIOCTB 06}/‘-16HHH CJIICAYET YUHUTHIBATE BPEMEHHbBIC
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OrpaHu4cHus, HajaraeMble CanuTapHbIMH IpaBuiaaMi # Hopmamu (CaulluH). HempepbiBhas
[IPOIO/KUTENBHOCTE  IEMOHCTPALMH BHEOMATEPHAIOB HA TEJIEBU3HOHHOM JKpaHe M Ha
0OJIBIIOM KPaHE ¢ UCIOJIb30BAHHEM MYJIBTHMEIHHHOTO IPOEKTOPA HE JOKHA MPEBBIIIATh U
obyuarommxes B X - XI knaccax Ha ypoke 30 mun Takoe e orpanuyenye pacmpocTpansieTcs Ha
HEIIPEPBLIBHOE MCII0/b30BAHUE HMHTEPAKTHBHOM JIOCKU U Ha HENIPEPBIBHYIO paboTy 00y4aronmxcs
Ha TIEPCOHANBHOM KOMIIBIOTEpPE. Pa3Memars MHTEpakTHBHYIO JOCKY CJleyeT TaKkKe Kak U
0OBIMHYIO: Ha TOH e BBICOTE, OOECIICUHBas IPU TOM paBHOMEpHOE ocBelleHue. Korma mocka
HE HCTIOB3YeTCsl, €€ HeOOX0MMO OTKII0YaTh. J{jist NPOQUIAKTHKY YTOMJICHHUS TJ1a3 B y4eOHBIH
npouece HeoOXOJAMMO BKIIOYATh pA3/IH4YHBIE BH/bI IEATENbHOCTH, BKIIOYAS CIENHATBHYIO
TMMHACTHKY IS TJ1a3.

ObopynoBanue KabuHeTa XHMHH

Kabuner xuMun 1omkeH OBITH 00OPYZOBaH CHEIHATBHBEIM JIEMOHCTPAIMOHHBIM CTOIOM.
Jlns  obecrnieuenus  aydiled  BMAMMOCTH — JIGMOHCTPAIlMOHHBIA  CTON  PEKOMEHYETCS
yCTaHaB/IMBAThH HA MOJIUYM.

B kabumHeTax XMMHM YCTaHABJIHMBAIOT JBYXMECTHbIE YUeHHYECKHE JTa0OpPaTOPHBIE CTOJEL
YYEeHHUYECKHE CTONBl AODKHBI HMMETh IIOKpPBITHE, YCTOMYHBOE K JEHCTBHIO arpecCHBHBIX
XMMHYECKMX BEUIECTB, W 3allliTHbe OOpPTHKH IO HapyKHOMY Kpaio. KaOuHerbl XuMHH
0DOpYIYIOT BBITSDKHBIMH INKahaMH, PACIOJOKECHHBIMH Yy HAPYXHOH CTEHBI BO3JE CTOJA
yuntens. [11g npoBeaeHus 1a00paTOPHBIX OMBITOB UCTIOIB3YIOT TOJBKO MHHH-CITHPTOBKH.

VYuyeDHble JOCKM JOJKHBI OBITH H3rOTOBJIEHBl W3 MATEPHAIOB, HMEIOIIUX BBICOKYIO
aJiIre3Hi0 ¢ MaTepualaMy, MUCIOIb3YEMBIMH Ul IUChMA, XOPOIIO OYHINATHCS BIAXKHOH I'yOKOH,
OBITH M3HOCOCTOMKHMH, WMETh TEMHO-3€EHBIH IBET M aHTHOIHMKOBOE MOKpPBITHE. YueOHbIE
JTOCKH 000pynyroT copuTaMH, KOTOphIE IOJUKHBI MPHKPEIUIAThCS K cTeHe Ha 0,3 M Bble
BEPXHEro Kpasi JOCKU M BbICTyNaTh Brepén Ha pacctosinue 0,6 M.

Jlnd MakcHMalbHOTO MCIOAb30BaHMsS IHEBHOTO CBETa M PAaBHOMEPHOIO OCBEIIEHHS
yueOHBIX NOMENICHHH He CJeNyeT pasMellarh Ha NMOJOKOHHHMKAaX LIMPOKOJIMCTHBIE pacTeHHs,
CHIDKAIOIIME YPOBEHb €CTECTBEHHOI'O OCBEIIEeHUs. BbicoTa pacTeHHH HE J0JDKHA MpPeBIarsls
cM (oT mojgokoHHHKA). PacTeHus lerecooOpa3HO pa3MelIaTh B IIEPEHOCHBIX I[BETOYHHIAX
BbIcOTOH 65—70 cM OT ITo/1a UJIM ITOABECHBIX KalllllO B IIPOCTEHKAX MEMK/Yy OKHAMH.

Jnst ortnenku y4eOHBIX IMOMEIICHHMH HCIOIB3YIOT MaTepHalbl M KpPacKH, CO3JaroliHe
MATOBYIO TOBEPXHOCTh. J[nsi cTeH y4eOHBIX MOMENICHHWH clleyeT UCIIOJIb30BaTh CBETJIBIE TOHA
KENTOr0, OEXEBOro, po30BOro, 3€JEHOr0, roaydoro LBETOB; JUIA ABEPEH, OKOHHBIX paM —
OeJiblif 1BET.

KabuueT XHMHH JOKEH OBITH OCHAIIEH XOJIOJAHBIM U FOPSYHM BOJOCHAOKEHHEM U KaHa
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JTU3alHEH.
B xabuHeTe XUMHM 00s3aTe/IbHO JIO/DKHA OBITH anTedka, cOCTaB KOTOPOH yTBEPK/IaeTcs

MCECTHBIMH OpraHaMH YIIpaBJICHHA.
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K €IMHOMY rocy/apCTBEHHOMY 9K3aMEHY M BCTYNHTENbHBIM 3K3aMeHaM B BY 3b1»
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Ne | Jlara | Jlata | HaumeHOBaHME TEMBI DJIEMEHT COJIEpKaAHHS

n/n | mnad | dakr

1 Beenenue. Poiib 1 MECTO pacueTHBIX 3a/1a4 B CUCTEME YcnoBuble 0003Ha4YeHHs, Ha3BaHMs M EIUHUILI  HU3MEPEHHs
00yYeHHs XHMHH M IPAKTHYECKO#H *Ku3HK. THITHI 3a1a4. (U3HYECKMX  BEJIMYMH, HX B3aHMOCBS3b. |IpubOimxennbie

BBIUHCIICHHS, IPABUIIA OKPYTIICHHS.

2 BbruncineHuss ¢ MCHOJBb30BAHUEM MOHATHH «KoaM4uecTBO | OOIIME PEKOMEHIALMH K PEIIEHHIO M O(OPMIICHHIO pacueTHBIX
BelleCcTBa», «4HCIO  ABOrajpo», MoJgpHas Macca, | 3aja4. AHAIM3 XUMUYECKOH 3a/1a4uu.

MOJIAPHBIA 00BEM.

3 YcranoBnenue npocrteiiined  ¢GopMmynsl  BewiecTsa 1o | XMMHUYECKHE (hopmybl: npocTeninas (sMIIMpHuecKas),
MaccoBbIM  JI0JIIM  DJIEMEHTOB € HCIIOJIL30BAHUEM | MOJIeKYJsipHas  (McTMHHast,  OpytTo-dopmyna),rpapuueckas,
abCOTIOTHON M OTHOCHTEJILHOM TJIOTHOCTH BEIECTBA. crpyktypHas, 31eKTpoHHas. (Du2.Daosa.Do2,D N2 u jip.) BeiBoa

(Gopmynbl BemectBa Ha OCHOBE MAaccoBOH JI0/IM  YIEMeHTa,
OTHOCHTEJILHOH

IUIOTHOCTH 110 JIpyroMy rasy, Macce, odbemy oOuiei ¢opmyiie
TOMOJIOTMUYECKOT'0 Psi/ia OPraHMYeCKUX COeTMHEHHIA,

- BoiBoa GpopMyJibl BellecTBa O OTHOCHTEJIBHOM TUIOTHOCTH | BbiBOA hopMysibl BelecTBa Mo KOMUYECTBY BELICCTBA MPOIYKTOB
1 Macce (00BEMY HIIH KOJIMYECTBY) IIPOJIYKTOB CrOPaHHUS. cropanusi,  oOuiei bopmyne FOMOJIOHYECKOT0  psija

OpPraHM4eCKHX COCTUHEHUI.
M3omMepust 1 HOMEHKIIATYpa OpraHUueCKUX COeIMHEHHH Buabl  u3oMepuM:  NpOCTpaHCTBEHHas M CTPYKTypHas.

6 VpoKk-ylpakHEHHE 10 OTPAGOTKE HABLIKOB CocTaBieHus | |\POCTPAHCTBEHHAs  W3omepusi W e€  Buipl.  Homenwiarypa:
H30MEpOB H HX HA3BAHHMiA TpuBHaJbHasA, coBpemeHHas. IlpaBuna  cucremarnyeckoi

7 Ypok-yrpaxHeHue 1o orpaboTKe HaBLIKOB COCTaBJIEHHUS HOMEHETIATYpEL HanmcasHe CEpyKIyPHEX POPMYIT HSOMEPOB
H30MEPOB U UX Ha3BaHUMH

8 Bbraucnenust Macebl (kosnunyectBa, o0beMa) BeliecTsa 1o | Pacuersl 1no XUMHYECKMM YpPaBHEHHMSIM € HCIOJIb30BaAHHEM
M3BECTHOMY KOJIHYECTBY (Macce, 00beMYy) OIHOTO M3 pasjIMyHbIX BeJIMUMH. (3a/la4y ¢ MCIOJIb30BAHUEM Martepuaia 1o
BCTYIHBLIMX B PEAKIIMIO HJIK ITOJYYHBUIMXCS BELIECTB. OpraHHYeCcKOi XUMHUH)

9 BeluKclieHHe Macchl, KoJMyecTBa WM oObema mpoaykra | CTerneHb YHCTOTHI OCHOBHOIO BelECTBA (BELIECTBA,
peakiu{ MO W3BECTHOH Macce, KOJIMYECTBY WM O0BEMY | BCTYHAIOUIEIOB PEAKIHIO), COAEPHKAIIETrO IIPUMECH,

KCXOIHOTO BEIIECTBA, COACPIKALIETO TPUMECH. onpe/essieTcsi MacCoBOM
JI0JIeH JAHHOT'O BEIIECTBA B HABECKE CMECH. Peienue 3ajia4v
10 BbruncieHue MaccoBOH MJIH 00BEMHOM 10JIH BbIX01a npo- | MaccoBasi 101 NpakTHYECKOro Bbixoja. O0beMHas jioJis rpak-




JAYKTa peaklMH OT TECOPETHUYCCKH BO3MOXKHOIO.

19

THYECKOI0 BbIX0/1a. Peledue 3a1ay

11

PacyeThr M0 XUMMHUUYECCKUM YpaBHCHHAM, CBA3AHHEIC C
MAaCCOBOH J10J1eH PacTBOPEHHOT'O BEIIECTBA

MaccoBas nons pacTBOPCHHOI'O BEIIIECTRBA. Peuenue 3anau

12 Beruncienune macchl (00beMa WM KOIMUeCTBA) mpoaykra | Eciu oano M3 peardpyrolIMX BeIIeCTB B3ATO B HM30BITKE, TO
peakiMy, eclii OJHO M3 pearupylolluX BELIECTB JaHO B | pacdeT Macchl (00beMa, KOJIMYeCTBa BELECTBA) IMPOAYKTa
H30BITKE. peakiMi OCYUIECTBAAIOT 10 Macce (00bemy, KOJIHYECTBY
BEIlECTBA) TOTO
peareHTa, KOTOpBI BCTYHHJI B peakIUIO MOJHOCTHIO. Pelnenue
3a/1a4

13 PacyeTsl 0 TEPMOXHUMHYECKHM YpaBHEHUSIM TepMoxumuueckoe ypaBHeHHe, TEIUIOBOH PPEKT XUMHUIECKOH
peakuuu. Mcnonas3zoBanue TeMneparypHoro JaTuuka g poBoi
JabopaTopHH.

14 XHUMHYECKHE peaKkliMi B OPraHHYCCKON XUMHUH IlonsTHe 0 peakumsx coeuHerus. [loHsTie o peakumsx oTinenieH
Peakuun nzomepusaumu. Ipasuno Mapkosuukosa. Peakiiuu
apoOMaTHYECKOH CHCTEMBI M YIJIEBOJAOPOIHOIO pajiMKaia.

OpueHTHpyloliee JeicTBHE 3aMecTHTe el B OEH30JILHOM KOJIbIlE
(opuenTanTsl | 1 11 pona). Beinonnenue ynpaskuenuii

15 [ToHsTHE 0 LHKIOAIKAHAX [{uknoankanel. CTpoeHue, H30MEpHS,
HOMEHKJIaTypa U CBOMCTBA. BhinonHeHue 3a1aHuid

16 AnkajaueHsl Ankanmensl. Ctpoenne Mosiekys1. M3omepus u HoMeHKIaTypa.
XHMHUUYECKHE CBOHCTBA a/IKa/IHEHOB. Boinonnenue 3a1anuit

17 Kayuyk Kayuyk B npupoje. CBoiicta kayuyka. CocrtaB ¥ cTpoeHue
HaATYpaJIbHOTO Kay4ykKa.

18 benzoin u ero romoJioru DNEKTPOHHOE CTpOeHHE OEH30/1a H €r0 TOMOJIOroB. XUMHYECKHE
CBOMCTBA roMoJIoroB OeH30/1a JaTYHKA IEKTPONPOBOIHOCTH
nudpoBoii naboparopun

19 XHUMHYECKHE CBOMCTBA YIJIEBO/I0PO/IOB U CIIOCOOBI MX N0~ | XapaKTepHble XUMUYECKHE CBOHCTBA YIJIEBOI0PO/I0B: AJIKAHOB,

Jy4eHHUSI. UKJI0QIKAHOB, AJIKEHOB, JIHEHOB, aJIKHHOB, apOMAaTHYECKHUX
YIJ€BOI0PO10B (OeH301a ¥ ToIyos1a). Beinonnenue 3ananmii
20 CxeMbl TpeBpaLeHUil OTPANKAIOIIMX TeHETHUECKYIO CBsI3b | XMMHYECKHE  CBOMCTBA  YIJIEBOJOPOJOB M CHOCOOBI  MX
MEJK/IY YIJIEBOJIOPOJAMHU: OTKPBIThIE, 3aKPBITHIE, noiay4eHus. CxeMbl NpeBpalleHHH, OTPaXatollie IreHEeTHUYECKYIO
CMEIIaHHEIe. CBS3b  MEXJly  YIJICBOJIOPOJAMH:  OTKPBITBIE,  3aKPBITHIC
21 YpOK-IPaKTHKYM 10 COCTABJICHHUIO CXEM IIPEeBpaIlleHHH, CMellIaHHbIe

OTpaXarluX reHETHYCCKYHO CBA3b MEHIY
yriiesoaopoaaMu

Beinonnenue 3ananui
(Pabota B rpynnax 1 napax)
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22 IMepepaboTka yriieBoJOPOIHOIO ChIpbs Ileperonka nedtu. Kpekunr nedrenpoykros.
KokcoxuMuueckoe Iponu3Bo/ICTBO.
23 XapakTepHble XUMHUECKHE CBOHCTBA IPEIEIbHBIX XUMHYECKHEe CBOMCTBA KHCIOPOAOCOACPIKALIMX OPraHMYeCKHUX
OJTHOATOMHBIX M MHOT'OATOMHBIX CHUPTOB; (peHOSIA H COCTMHEHMH B CIIOCOOBI MX MOTYUCHHUS.
CIIOCOOBI Beinonueuue 3aaanuii
UX MOJIY4YEHHS
24 XapakTepHble XHMHYECKHE CBONCTBA aJIbJIETHIOB, [IpsiMble 1 oOpaTHBIC TeHETHUUECKUE PAABI OPraHU4eCKUX
IpeeIbHbBIX KapOOHOBBIX KHCJIOT, coeIMHEHHH
CJIOXKHBIX apupoB u Cxembl npeBpalleHuii, oTpaskarolye reHeTHYECKyIO CBA3b MEMW 1y
C1ocoObl UX MMOJYYEHHS. BEIIECTBAMH: OTKPBITHIE, 3aKPbIThIE CMEIITAHHBIE.
25 CxeMbl IpeBpallleH|i OTPaKarolIMX T'€HETHUECKYIO CBS3b
MEXKAY YIIIEBOJOPOJaMH M KHCIOPOACOAEPKAIUMH
OpPraHHYECKUMH COEIHHEHHSIMH: OTKPBITHIE, 3aKPBITHIE,
CMENIaHHBIE. .
26 YI)OK-HpaKTHKyM (QKCHCPHMGHT) KauecTBeHHbIE peakiyH B OpraH"h4€CKOH XUMHH
.Y Cnoxusle 3¢upsal. JKupsl. YraeBosl. Kupbl kak nuTarenbHBIE BelecTBa. I'MAPONN3 KU rujpUupoBaHUe
kHMpoB. Moroume cpenctBa. OxpaHa OKpYXKalollei cpejibl.
Kpaxman kak nuratensHoe BemecTBo. CTpoeHHE YIIIeBOI0B.
Ilpumenenne yrineBoJoB. AlleTaTHOE BOJIOKHO. Beinosinenue
3a/laHui
28 XUMHYECKHE CBOHCTBA a30TCOAEPKAIUAX COEMHEHHS H XMMHYECKHE CBOHCTBA a30TCOAEPXKALIMX COSTUHEHUS U CIIOCOObI
CMocoOB! MX MOIY4YCHUS. MX T0JIyYEHHUS.
29 ['eHeTHYecKas CBA3L @MHHOB C JIPYTUMH KJIacCaMH CxeMbl IPEBPAIIEHHH, OTPAKAIOIIHE FEHETHIECKYIO CBA3E MEIKIY
OpraHMYECKUX COEJIMHEHHUH BEIIECTBAMH: OTKPBITHIE, 3aKPLIThIE CMEIIaHHbIe.
30 ['eHeTHUECKAs CBS3b AMHHOKHCIIOT C JIDYTHMH KJaccamu
OpraHHYecKuX coeTuHeHUH
31 A30TCOIEPIKAIIHAE TeTEPOHKINUCCKHE COCIHHEHHS PeLieHHe pacueTHBIX 3a/1a4 110 TEME «A30TCOIeprKaLIMEe OPraHHYECKHE
OCAHHCHHA»
a2 CxeMbl TNpeBpallleHuH 1o TeMe « A30TcoJepXKalue co-
e/IMHEHHSI»
33 [ToHsiTe 0 BHLICOKOMOJIEKYJIIPHBIX COCIHHEHUSX. CuHTe3 oOpraHMyeckux coequHeHHd B nabopatopuu, Ha
OcHoBHbBIE METO/BI CUHTE3A NOAUMEPOB. TTonuaTHen. npoussoiacTBe.  Iloiyuenue  opraHudeckoro  coeIMHEHHUs
[osmmnpornunen. @eHospopMabIerdIHbIE CMOIBL. ONpeJeIeHHOTO0 CTPOEHHUS M3  OTJIHYarolIerocs oT Hero 1o
34 CHHTETHUECKHE KAYUYYKH W CHHTETHYECKHE BOJIOKHA. CTPOCHHIO COEUHEHHS MOCPEJICTROM OJIHOH WM HECKOJIBKHX

(pereHue 3a1a4 ¥ yIpasKkHEHHH ).

xuMuudeckux peakuuil. [lenouxu npespauenuit. Ilonsenenne




UTOrOB Kypca. Pekomenaaruu. OT3bIBbI YHACTHHUKOB.




