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[TosscHUTEe/IbHAd 3allMCKa
HeobxoaumocTh pa3paboTKu 3JeKTHBHOTO Kypca mis ydammuxcs 10-x m 11-x kimaccos

«XuMHsl B 3ajjadyax M YINPaKHEHUAX» OOYCJIOBIEHA TEM, YTO B COOTBETCTBHHM C Oa3HCHBIM
y4eOHBIM IUJIAHOM CpeJHEro (MOoJaHOTro) oOmero oOpa3oBaHMs XMMHH 3a 2 TOJa BBIJACISICTCS
Bcero 68 wacoB. B comepxanun kypca xumum B 10-11-x kjaccax mpeacTaBi€HBI TOJIBKO
OCHOBOITOJIATAIONINE XMMUYECKHE TEOPETUUYECKHUEe 3HAHMS, BKIIOYAIOUIME camble o0mue
cBeneHus. IloBepXHOCTHOE H3yueHHE XHMHUU HE OOJIerdaer, a 3aTpyIHseT €€ YCBOCHHE.
Oco0eHHOCTBIO JJAHHOTO Kypca SBIISETCS TO, YTO 3aHATHS WUAYT MapaIENIbHO C H3y4YECHUEM
Kypca opraHudeckoid xumuu B 10-oM Kkilacce, U ¢ M3ydeHHEM Kypca oOmieil xumuu B 11-om
KJjacce. OT0 JaéT BO3MOKHOCTH TIOCTOSIHHO M MTOCJIEIOBATEIBHO YBSI3bIBATh YUCOHBIH MaTepua
Kypca C OCHOBHBIM KYypCOM, a yYalluMCs IOJy4aTh OOJiee MPOYHBIC 3HAHUS IO IPEIMETY.
[IporpaMma Kypca MOCITYXHT MIJii CYHIECTBEHHOT'O YIIIyONEHUS M PACUIUPEHUs 3HAHUU 110
XUMHUHM, HEOOXOIUMBIX i KOHKPETH3alMHd OCHOBHBIX BOIPOCOB OpPraHMYECKOM, oOmeld u
HEOPraHMYECKOW XHWMUH U ISl OOILETO pa3BUTHS YUCHHKOB.
Ieasn kypca:
epaciiupeHue 3HaHui, popMupoBaHHe YMEHUI U HABBIKOB y yYalllUXCs MO pelle-
HUIO PacUeTHBIX 33]a4 ¥ YIPaXHEHUH 110 XUMUH, Pa3BUTHE TIO3HABATEIbHOW aKTUBHOCTH
U CaMOCTOSITEIbHOCTH.
3agaum Kypca:
e yriyOJIeHNE U PaCIIMPEHNE 3HAHUN TI0 XUMHH
®3aKpENUTh YMEHUS M HABBIKM KOMIIJIEKCHOIO OCMBICIICHUS 3HAaHUN M UX MpUMe-
HEHHIO MTPU PEUICHUH 33/1a4 U YIIPaKHEHHIA;
eICCIIEIOBATh U aHAIM3MPOBATH AITOPUTMBI PEIICHUS] TUIOBBIX 3a]a4, HAXOAUTh
CTIOCOOBI penIeHnss KOMOWHUPOBAHHBIX 33]1a4;
¢ OpMHpPOBATH LIEJIOCTHOE IMPECTaBIEHNE O MPUMEHEHUH MaTeMaTH4eCKOro ar-
mapaTa TpU PEUICHUH XUMHUYECKUX 33]1ad;
®pa3BUBATh y yUYalllUXCsl YMEHUsSI CPABHUBATH, AaHATM3UPOBATH U JIENIaTh BHIBO/IBI,
¢ CII0cOOCTBOBaTh (hOPMHUPOBAHUIO HABBIKOB COTPYAHUYECTBA B IPOIIECCE COB-
MECTHOM paldoThI;
®pa3BUTh UHTEPECHI YUAIIUXCS, YBICKAIOIINXCSA XUMHUEH.
Kypc 6asupyercss Ha 3HAHMSX, MMONYYAEMbIX YYAIIUMUCS NPU U3YUYCHHUH XUMHU B OCHOB-
HOM IIKOJIe, M He TpeOyeT 3HaHUS TEOPETHUYECKUX BOIPOCOB, BHIXOAIIMX 32 PAMKH IIKOJIBEHOU
nporpaMMbl. B To e Bpemst Ul YCTICIIHOM peanu3aliy 3TOro 3JIEKTUBHOIO Kypca HeoOXou-

MO, YTOOBI pe651Ta BiIagciin Ba)KHEHUIITMMU BBIYMCIIMTCIIEHBIMU HaBbIKaMH, aJITOPUTMAaMH pCUIC-
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HUS TUTMOBBIX XMMHYECKHX 3a/1a4, YMEIU MIPUMEHATh MIPU PEIICHUH 3a]au BaKHeWe pusnde-
CKHE€ ¥ XUMUYECKHUE 3aKOHBI.

B kauecTBe 0cHOBHOM (popMBI OpraHu3anuy y4eOHbIX 3aHATHH IpeularaeTcs MpoBeAeHue
CEMMHApOB, Ha KOTOPBIX JIaeTcs KpPaTKoe OObSICHEHUE TEOPETUUECKOr0 MaTepHaia, a Tak ke pe-
LICHUE 3a]a4 U YIPa)KHEHUH 110 TaHHOHU TEMeE.

Jl1s MOBBIILIEHNsT UHTEpECAa K TEOPETUUECKUM BOIIPOCAM U 3aKPEIUIEHMs] U3yYEHHOro Ma-
TepHuaja, MPeayCMOTPEHBl YPOKU-IIPAKTUKYMBI 110 COCTaBJICHHUIO CXEM IPEBPAILEHUM, OTpa)a-
IOLUX TEHETUYECKYIO CBA3b MEXAY KJIacCaMU HEOPraHUYECKUX M OPraHMYECKUX BELIECTB U CO-
CTaBJICHHUIO PAaCUYETHBIX 337134, C YKa3aHHEM CIIOCOOOB UX PEIICHHUS.

[Ipu pa3paboTke mporpaMMsbl JIEKTUBHOIO MPEAMETA aKLEHT JeJIajcsl Ha T€ BOIIPOCHI, KO-
TOpble B 0230BOM Kypce XMMHMU OCHOBHOM U CpeHEeH LIKOJIbI PacCMaTpUBAOTCS HEIO0CTaTOYHO
IIOJIHO MJIM HE PACCMaTPUBAIOTCSA COBCEM, HO BXOZIAT B IIPOrPaMMbl BCTYIIUTEIbHBIX 3K3aMEHOB B
By3bl. 3a71aUd ¥ YIPAKHEHUS NOJ0O0paHbl, TaK YTO 3aHATHUS MO UX PELICHUIO MPOXOIAT mapa-
JIEJIbHO C M3Y4aeMbIM MAaTe€pHaJloM Ha ypokKax. BoNbIIMHCTBO 3a1ay U yNpa)XHEHWH B3STO U3
KMo no EI'D npeapiaymux jet, 4To No3BOJIsSET NOArOTOBUTH ydaluxcs K cnaue EI'D.

DNeKTHBHBIN Kypc «XHMMHUS B 3a/1a4aX M yIMPaXHEHHUAX» COBMECTHUM C paboyeld MporpaMmbl M0 XHUMHUH YIS
10-11 xnaccoB (6a30Bblii ypoBeHs), aBTopsl H.E. Ky3HeuoBa, H. H. lapa. — M.: «Benrana-I'pad », 2017.
DIIeKTUBHBIN Kypc «XHUMHUS B 3a7la4ax U YIPaKHEHUAX» NMpeaHa3HaueH s yqamuxcs 10-

11-p1x kMaccoB u paccuntal Ha 34 yaca B 10knacce u 34 yaca B 11 kiacce

(1 gac B Hememto B 10 u 11 ximaccax).
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1. ®enepanphbiii 3akoH or 29 .12 .2012 Ne 273-®3 (pen . or 31 .07 .2020) «O6
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[Ipesunente P mo crparernueckoMy pa3BUTHIO W HAIMOHAIBHBIM MPOEKTaM, MPOTOKON OT
24.12.2018 Ne 16) . — URL:

3. l'ocynmapcrBennass mporpamma Poccuiickoit ®enepanuu  «Pa3Butre o00pa3oBaHUS»
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.02
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00pazoBaHUM.

4. TlpodeccuonanpHbiii crangapt «llemaror (memaroruueckas JesATEILHOCTH B

JIOUIKOJIbHOM, Ha4aJbHOM O0IEM, OCHOBHOM 00IleM, cpeaHeM olmieM o0pa3oBaHUM),
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(Bocmurtatenb, yuutenb)» (pex . or 16 .06 .2019 r .) (Ilpuka3 MunucrepcTBa Tpyaa u
connanbHOW 3amuThl P® ot 18 oktsOps 2013r . Ne 544H, ¢ u3MEHEHUSMHU, BHECEHHBIMU
npuka3zoM MuHuctepcTBa Tpyaa u corzamutbl PO ot 25 nexabps 2014 r . Ne 11158 u ot 5
aBrycta 2016 v . Ne 422H).

5. Ilpodeccuonanpueiii crangapt «llemaror MTOMOTHUTENBHOTO O0pa3oBaHUs NIETEH U
B3pocibix» (IIpuka3 MunucrepcTBa Tpyzna u conuanbHoi 3ammTsel PO ot 5 masg 2018 r . Ne
2981 «OO0 yrBepxkaeHun mnpodeccuoHanbHOro crangapra «llemaror JTOMOTHUTEIBHOTO
00pa3oBaHUs IeTeH U B3POCIBIX)) .

6. @enepanbHBIi TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTaHAAPT OCHOBHOTO OOIIETO
obOpaszoBanust (yTBepkAEH NpHuKazoM MuHHuCTepcTBa 00pa3oBaHusi W Hayku Poccuiickoit
Denepanuu ot 17 mexadps 2010 r . Ne 1897) (pen .21 .12 .2020) .

7. ®enepanbHblii TOCYJApPCTBEHHBINH 00pa30BaTENbHBIN CTaHAAPT CpPEIHEro O0OIIero
oOpa3oBanus (yTBepKAEH MpuKazoM MuHHCTEpCTBa 00pa3oBaHuss U Hayku Poccuiickoii

®enepanuu ot 17 mast 2012 . Ne 413) (pen .11 .12 .2020) . —

ABTOpCKast pabovas nporpamma 1o xumuu st 10-11 kiaccos (6a3oBbiii yposers), H.E. Ky3Heuosa, H. H.
lapa. — M.: «Benrana-I"pad », 2017.

006 yrBepxknenun CanlluH 2.4.2.2821-10 «CaHuTapHO-3MHIEMHOIOTHIECKHE TPEOOBAHHS K

YCJIOBUSAM MU OpraHu3aluuv 06yquI/151 B 06H_[606p2130BaTeJ'IBHBIX YUPCKACHUAX ). TTOCTAHOBJICHUC

I'maBHOTO rocynapcTBeHHOro caHuTapHoro Bpada Poccuiickoit @eneparun ot 29 nexadps 2010 r.

Ne 189, r. Mockaa ; 3apeructpupoBano B Muntocte PO 3 mapra 2011 r.

10. MeTtoaudeckre peKOMEH/IAINHN IO CO3JJaHUI0 M (PYHKIITHOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPTAHU3AIMSIX, PACTIONOKEHHBIX B CEBCKOM MECTHOCTH U MaJIbIX
ropojiax, IEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYUYHON U TEXHOJIOTHYECKON HampaBIeHHOCTEH
(«Touka poctay) (YTBEpKIACHBI pacriopsbkeHrneM MuHHCTEpCTBa mpocBenienus Poccniickoit

Ddenepanuu ot 12 stuBaps 2021 . Ne P-6) .

[Tporpamma yueOHOro (371€KTUBHOTO0) Kypca 0OecrieunBaeT:

®  YIOBJIETBOPEHUE UHIUBUIYATHHBIX 3aIIPOCOB O0YJAIOIINUXCS;
e 00meo0pa3oBaTeNbHYIO, OOMIEKYIBTYPHYIO COCTABIISIONIYIO TP TOJYICHUH CPETHETO

oOmero oopa3oBaHus;

® PasBUTUC JIMYHOCTH 06yqaronmxc;{, HX IMO3HAaBaTCJIbHbBIX NHTCPECOB, HHTCJ’IJ’IGKTY&J’IBHOﬁ

Y IICHHOCTHO-CMBICIIOBOU C(epBI;
®  pa3BHTHE HaBBIKOB CaMOOOPa30BaHUS M CAMOIPOCKTHPOBAHHUS;

° JIyOJIEHNE, PACIIMPEHNE U CUCTEMATU3AI[MI0 3HAHWI B BRIOPAHHOM 00JaCTU HAYVYHOTO
b

3HaHMUA UWJIN BUJa ACATCIBHOCTU,

® COBCPHICHCTBOBAHUC MMCIOMICTOCA U an/I06peTeH1/Ie HOBOI'O OIIBITA,
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® [I03HABATEJBHOM AEATEIBHOCTH, MPO(HECCHOHAIBHOTO CAMOOIIPEIEIICHUS 00YJatOLIIXCS.
Jannas nmporpamMma rapaHTupyeT oOecleueHue eIMHCTBA 00pa30BaTeIbLHOrO
MIPOCTPAHCTBA 32 CYET IPEEMCTBEHHOCTH, HHTErPallUM, MPEJOCTABICHUS PaBHBIX
BO3MO>KHOCTEM U KauecTBa 0Opa30BaHHUS.
Conepxanne [IporpaMMbl CTPOUTCSI C YI€TOM PErHOHATBHBIX OCOOCHHOCTEH, yCIOBHMA
o0pa3oBaTeNbHbIX OpraHu3alui, a TakkKe C YYEeTOM BOBJICUCHHUS OOYyYarolIUXcs ¢

OIrpaHU4YCHHBIMU BO3MOKHOCTAMM 300POBbA.

Ilenu v 3agayu
OcHosHas yenb N3Y4CHHS y4eOHOTO (3JIEKTUBHOTO) Kypca

(dbopMHpOBaHUE TIPEACTABICHUH O XWMHYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOMN
KapTUHBI MUPA, OBJIAJICHUE BAXKHEHIIIMMU XUMHUECKUMH TTOHATUSIMH, 3aKOHAMU U TCOPUSIMH.

Ocnoenwle 3a0a4u.

OBJIQJICHUE METOJAMHM HAyYHOTO TO3HAHUS ISl OOBSICHEHUS XUMHUYECKHX SBJICHUH U
CBOWCTB BEIIECTB, OLEHKH POJM XMMHUU B Pa3BUTHU COBPEMEHHBIX TEXHOJOTHHA M TMOJYyYCHHUU
HOBBIX MaTCpHraIOB;

BOCIIMTAHHUC Y6€)KIICHHOCTI/I B IIO3UTHUBHOU pojin XUMHU B KHU3HU COBPEMCHHOI'O
o0rrecTBa, HEOOXOIUMOCTH TPAMOTHOTO OTHOIIEHHSI K CBOEMY 3JI0POBBIO M OKPYKAOIICH
cpere;

MNPUMCHCHUC TIOJTYYCHHBIX 3HAaHUH JJISA 0€30IacHOr0 HCIIOJIb30BAHUI BCIICCTB MU
MaTCpHraJioB B 6I)ITy, CEJILCKOM XO3SUCTBE U Ha IMPONU3BOACTBEC, PCHICHUA MMPAKTHUYCCKUX 3a/la4 B
TIOBCEHEBHOM JKU3HH, TPEAYNPEKICHUS SIBICHUH, HAHOCSIINX Bpell 370POBHI0 4YeJIOBEKa U

OKpYKarolllen cpene.

O611ast XapaKTepUCTUKA y4eOHOro (3JIEKTUBHOI0) Kypca
Copepxanne y4eOHOTro (IJIEKTHBHOTO) Kypca «XUMHSI B 332/1a4aX U YNPAKHEHUSIX»

MIPEJICTABICHO JMHEHHBIM CIOCOOOM IOCTPOEHHSI y4eOHBIX MporpaMM. Y4eOHbI MmaTepuan

BBICTPAUBACTCS B OJTHOW JTUHUH M COCTOUT M3 TIOCIICIOBATEIILHO CBI3aHHBIX MEXTy COOOM TJIaB U
TeM. YUueOHbBIH MaTepua KaXI0i MOCIeIyIOIeH IIaBbl SBISETCS JTOTUYECKUM TPOAOTIKEHUEM
TOTO, YTO HW3Yy4YaJoCh B MPEABIAYIIMHA TJIaBe. JTO MO3BOJSET SKOHOMHUTH BpeMs, MOCKOIBKY
UCKJTIOYaeTCs TyOIMpoBaHUE MaTepHaia.

[TporpaMMHBII MaTepral oTpakaeT BCE COBPEMEHHBIE 3aIIPOCHI 00IIeCTBa:

(dbopMupoBaHHS (PYHIAMCHTAIBHBIX TPEICTABICHHA O MHUpPE, BKIIOYAMOIMIUX HApsAIy C
bu3HYECKUMU ¥ OMOIOTUIECKUMU 3HAHUSIMU, HEOOXOIUMBI 00beM XUMUYECKUX 3HAHMIA,

(dhopMUpOBaHHE XMMHYECKUX 3HAHUIN Ba)KHBIX KaK JJIsl TIOBCETHEBHOM JKU3HU, TaK M JUIS
JIESTSIIBHOCTH BO BCEX 00JIacTSIX HAYKH, HAPOJHOTO XO3SMCTBA, B TOM YHCJIC HE CBSI3aHHBIX C

XHUMHEN HEMTOCPEACTBEHHO.
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XuMmuyeckoe o00pa3oBaHHE HEOOXOIUMO TakKe [UIsl CO3JaHus y OOydaroluxcs
NPEACTABICHUI O pOJM XUMHUHU B PEIICHUH SKOJIOTUYECKUX, CBIPHEBBIX, JHEPreTUYECKHX,
MPOJIOBOJILCTBEHHBIX, METUIIMHCKUX MPOOJIEM YEIOBEUECTBA.

LJennocmnvie  opuenmupsr  IIporpamMMbl  ONPEACIAIOTCS  HAIPABICHHOCTBIO  HA
HAI[MOHAJIBbHBIA BOCHHUTATEIbHBIA HJeall, BOCTPEOOBAHHBIM COBPEMEHHBIM POCCHICKUM
00LIECTBOM U TOCYJapCTBOM.

[IporpamMma mpemycMaTpuBaeT odecreueHne 001meoopa3oBaTeIbHON M OOMIEKYIBTYPHON
MOArOTOBKU yyamuxcs. [IporpaMma no3BoJisieT paCKpbITh BEAYIIME UIAEU U TEOPUU XUMUYECKOMN
HayKH, (pOpMHpYIOIIME MHUPOBO33PEHHUE YdYalIMXCAd — 3aKOH COXPAHEHHS MacChl U DHEPrud,
Ilepuonuueckuii 3axkon [[. WM. MennaeneeBa, Teopuss XMMHYECKOIO CTPOCHUS OPTraHHMYECKUX
BellecTB, Teopus pacTtBopoB. IlonydeHHbIE 3HAHUS CO3JAIOT YCJIOBUSA ISl MTOHUMAaHUS
3aBUCHUMOCTH CBOWCTB BEIIECTB OT COCTaBa M CTPOCHHS; OOYCIOBICHHOCTH IMPUMEHEHHS
BEILECTB UX CBOMCTBaAMU; MaTEpHAIIbHOE €AMHCTBO HEOPTaHUUECKUX U OPraHUYECKHX BEILIECTB;
BO3pACTaOLIECH POJIM XUMHUU B CO3JaHUU HOBBIX JIEKAPCTB M MAaTE€PHAIOB, B S3KOHOMHUHU ChIPBS,
OXPAHE OKPYKAKOLIEH CPEIbI.

Conepsxanue [Iporpammel pa3paboTaHO B COOTBETCTBUU C TPEOOBAHUSIMU COBPEMEHHOM
TUAAKTHUKA ¥ BO3PACTHOM TCHXOJIOTUU M HAIPaBIIEHO Ha pelleHHe 3a1a4 mo (OpMHUPOBAHHIO
y yYalMxcs HAy4YHOTO MHPOBO33PEHHs, OCBOEHHUS OOIIEHAYyYHBIX METOJIOB IO3HAHUS,
MPAKTUYECKOT0 TPUMEHEHUS TMOJYYCHHBIX 3HAHUM, CO3JaHUE MEKIPEIMETHBIX CBS3EH C
npeaMeTaMH 00JacTel MaTeMaTHYECKUX U TYMaHUTAPHBIX HaYK.

[IporpamMma y4eOHOTO (PEKTUBHOTO) Kypca «XuUMHSI B 3aJa4aX M YHPa:KHEHHAX»
MPEJCTaBIICHA CIEAYIOUIMMH COIEPKATEIbHBIMU KOMIIOHEHTAMH:

Beenenue;

YriaeBoaopoibl;

Kucnoponcoaepxkaiiue opraHnueckue BeIIecTBa;

A30Tcoaepkalliie OpraHuyecKre BeIlleCTBa;

Crpoenue atoma u nepuogudeckuii 3akod .M. Mennaeneena;

CtpoeHue BenecTBa;

XUMUYECKUE PEAKIINY;

BemiecTBa u X CBOMCTBA,;

XuMus B )KM3HU OOIIIECTBA.

Ipunyunsi u ocobennocmu cooeparcanus Ilpoepammol:

MPUHLUII CUCTEMAaTUYHOCTH M IMOCJIENI0BATEIbHOCTH TNPEAINONaraeT BBIJACICHUE B
U3y4aeMOM MaTepuase BeAyILIUX UACH U TEOPUH, BBICTPAMBAaHUE JIOTUYECKON CUCTEMBI Kypca
U y4eOHOTO Marepwalia BHYTPH OJHOM TJaBbl, TeMbl. [IpUHIMII CHUCTEMHOCTH H

MOCJICAOBATCIIBHOCTU  IMO3BOJIACT COXpPAHUTH COOTHOIICHHUE MCXKIAY TCOPCTUUCCKUMU
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MOJIOXKEHUSIMU M TIPAKTUYECKON COCTaBIISIONIEeH Kypca. Peamusyercs B mociaeoBaTeIbHOCTH
TEOPUH, IPAKTUKH, KOHTPOJISI U CAMOKOHTPOJIS 00YHaIOIINXCS;

MPUHIUI HETIPEPHIBHOCTU TO3BOJISIET OPraHU30BBIBATH OOYYEHHE C OMOPOM Ha 3HAHUS
XMMUH, TTOJTy4eHHBIC Ha CTYNEHAX Ha4aJbHOTO OOILIETro U OCHOBHOTO 00IIero oopa3oBaHus, a
TaKke Ha JKM3HEHHBIH OMBIT ydamuxcs. Kpome Toro, OOsbIIyiI0 POJIb WIPAIOT 3HAHWA,
c(OpMHPOBAHHBIE APYTHM MTPEIMETHBIMU O0JIACTIMH;

OPUHIUN JOCTYMHOCTH WM HMHIUBUAYaJH3allMM CTPOUTCS Ha Yydere YydeOHBIX
BO3MOXKHOCTeH oOydaromuxcs. [lo3Boisier BbIOpaTh ONTUMAJIbHO Y4eOHBIH MaTepHal,
COOTBETCTBYIOUIMH BO3PACTHBIM, (PU3MYECKUM, ICHXOJIOTHYECKUM M HWHTEIICKTYaIbHBIM
ocobeHHOCTsIM oOyuaronmxcs. O0ydeHrue XUMUIECKOMY COJEPKAHUIO OCTAETCS TOCTYITHBIM,
HO MO3BOJISIET YMCTBEHHO M MHTEIUIEKTYaJIbHO Pa3BUBATh O0YUYaIOMINXCS,

NPUHIMI BapUaTUBHOCTH B OpraHH3alMd 00pa30BaTEIbHOW JESTENbHOCTH JIaeT
BO3MOXKHOCTb JUISl Pa3JIMYHBIX BAPUAHTOB PEAM3alH TEOPETHYECKOI U MPAKTHYECKOI YacTh
Kypca, UCXO/s U3 00eCTIeYeHHOCTH Kypca MaTepHaIbHO-

TEXHUYECKUM, HWH(POPMAIIMOHHBIM, METOJUYECCKHM OOeCredeHreM, OCOOSHHOCTSIMH
pasHBIX IPyNI yyamuxcs B kiacce. I1o3BossieT uckaTh KOHCTPYKTUBHBIE MYTH OpraHU3aluu
y4eOHOM eI TENFHOCTH HE TOJIBKO YYUTENI0, HO U 00yJaroIuMCs;

NPUHIUIT MUHUMAaKca B OpraHU3ali 00pa30BaTEeNbHOW AEATEIBHOCTH TO3BOJISIET
00y4aroImuMcsl OCBOUThH 00sI3aTEIbHYIO0 YacTh peajlu3yeMoi mporpaMMmbl. B To ke Bpems
nporpaMMa JIaeT BO3MOXHOCTb DPa3BUTHIO TBOPUYECTBA, MHTEIJIEKTa OOydaluxcs uepes

y4acTH€ B MPOECKTHOM JEATEIbHOCTH,

UCCIIEN0BATEIBbCKON EATEIbHOCTH, B PELICHUU 3a/a4 IIOBBIIICHHOTO YPOBHS CIIOXKHO-

CTH.

CHuCcTeMHO — JEATEIBbHOCTHBIM IOAXOA, peasm3yemsld B IIporpamme, mno3BossieT
dbopMUpOBATh JUYHOCTHBIE, METApEeIMETHbIE U MPEIMETHbIE PE3yNbTaThl, 0003HAYCHHbIE
(benepaabHBIM rOCYyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM B MPEIMETHON 00JacTu

«EcTecTBeHHBIC HayKn» € YUCTOM MHAUBUAYAJIbHBIX oco0eHHOCTEH O6y‘-IaIOIJ_[I/IXCH.

MecTo B yueOHOM IJIaHE
Ha ypoBHe cpeanero obmiero oOpa3oBaHusi y4eOHBIH (3JIEKTUBHBIN) Kypc SBISETCS

KypCOM I10 BBIOOpY 00yJaronuxcs B mpeaMeTHo obnactu «ECTeCTBEeHHBIE HAYKI.
[TporpamMma y4eOHOTO (9JIEKTUBHOTO) Kypca «XHMHSI B 3aJa4ax M YNPa:KHEHUSIX»

pacunTaHa Ha 68 y4eOHBIX 4acOB, Ha U3YYEHHUE Kypca B KaKIOM KJIacce MPEeIoaaraeTcs
BoIIeUTh 110 34 yacoB (1 yac B Hemenmto, 34 yueOHbIe HECIH).

TpeboBaHUSA K YPOBHIO MOATOTOBKU BbITYCKHUKOB
B pe3ynbraTe u3yueHus 3JIEKTUBHOIO MIPeIMETa YUYCHHK J0KEH

HATL/TIOHUMATH
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Baxneie XUMUYECKHe MOHSATHS: BELIECTBO, XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJa,
Macca aTOMOB W MOJIEKYJI, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BbeM, DJICKTPOIUTHICCKAS JIHC-
COILMAIINS, THAPOIU3, IEKTPOJIN3, TEIIIOBON ((EKT peakiuu, dHTAIBIUS, TEIIOTa 00pa3oBa-
HUS, XUMHYECKOE PaBHOBECHE, KOHCTAHTA PAaBHOBECHS, YIVIEPOIHBIA CKEJeT, PYHKIHMOHATbHAS
rpymnmna, TOMOJIOTHS, CTPYKTYpHasi ¥ MPOCTPAHCTBEHHASI N30MEPHS;

OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAHEHHUS MACChl BEIIECTB, MEPUOJAUUYECKUN 3aKOH,
3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo, 3akoH I'ecca, 3aKOH JEHCTBYIOIIMX MAacC B KUHE-
TUKE U TepMoauHamuke; Kiaccupukanuio 1 HOMEHKIIATypy: HEOPTaHUYECKHX U OPTaHUYECKUX
COCIMHEHN;

YMerb

Ha3biBaTh: M3y4yeHHbIE BEMIECTBA 10 «TPUBUATIBLHOIN» U MEXIYHAPOIHON HOMEHKJIATYpE;

Ornpenenarb: BaJCHTHOCTh M CTENEHb OKHUCICHHS XMMHYECKHUX DJIEMEHTOB, XapaKTep
Ccpezibl B BOJIHBIX PACTBOPAX, OKUCIUTENb U BOCCTAHOBUTEIb, HAMPABICHUE CMEIIECHUS paBHOBE-
CHS TI0J] BIUSHUEM Pa3IMUHBIX (PaKTOPOB, H30MEPHI U TOMOJIOTH, IMPUHAJIC)KHOCTh BEIIECTB K
pa3IMYHBIM KJIaCCAM OPTraHUYECKUX COCIUHECHUI;

[TpoBOIUTH pacyeTsl M0 XUMUYECKUM (hOpMYJIaM U yPaBHEHHUSIM peakiuii;

OcCy1IecTBISITh CAMOCTOSITENILHBIM TMOMCK XMMHYECKONH MH(OpMalUU € HCHOJIb30BaHUEM
Pa3IUYHBIX UCTOYHHUKOB (CIPaBOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX M3JaHUH, KOMIIbIOTEP-

HbIX 0a3 1aHHBIX, pecypcoB VHTepHeTa).

[lnaHvpyeMble pe3yJibTaThbl
[Tnanupyemble pe3ynbTaThl OCBOEHHsI MPOTrPaMMBbl Y4eOHOro (3JIEKTHUBHOIO) Kypca

YTOUYHSIOT ¥ KOHKPETU3UPYIOT o0Ilee MOHUMaHWE JUYHOCTHBIX, METaNpeIMETHBIX |
MPEIMETHBIX PE3yJabTaTOB KaK C MO3ULUN OpraHU3allMi UX JIOCTH)KEHHUS B 00pa3oBaTelbHON
JESATENIBHOCTH, TaK U C MO3ULINI OLIEHKH TOCTUKEHUS 3TUX PE3YJIbTAaTOB.

Pesynprathl M3ydeHHs y4dyeOHOro (RJIEKTUBHOTO) Kypca IO BBIOOPY OOydarommuxcs
JOJIKHBI OTPAXKATh:

pa3BUTHE JTUYHOCTH O0YYAIONINXCS CPEACTBAMU MPEATIAraeéMoro JJisd U3y4yeHus: yueOHOro
npeaMeTa, Kypea: pa3BUTHE O0IIel KyIbTypbl 00yJaronmxcs,

UX MHUPOBO33PEHUS, LIEHHOCTHO-CMBICIOBBIX YCTaHOBOK, Pa3BUTHE I103HABATEIbHBIX,
PEryJIATUBHBIX W KOMMYHUKATHBHBIX CIIOCOOHOCTEH, TOTOBHOCTH U CIHOCOOHOCTH K
CaMOpPa3BUTHIO U MPO(ecCHOHATLHOMY CaMOOMPEIEIICHHUIO;

OBJIA/ICHUE CHUCTEMATHUYECKUMH 3HAHUSMH W TPHOOPETEHHE ONBbITAa OCYIIECTBICHUS
1esiecooOpa3Hoi M pe3yaIbTaTUBHON ACATEIbHOCTH;

pa3BUTHE CIOCOOHOCTH K HEMPEPBHIBHOMY CaMOOOpPa30BAHUIO, OBJIA/ICHUIO KIIFOUEBBIMU
KOMIIETEHTHOCTSIMHU, COCTaBJISIFOIIIMMHA OCHOBY YMEHUS:

CaMOCTOSITEIbHOMY ~ MPHOOPETEHHUI0O W  MHTETpallid 3HAaHWNA, KOMMYHUKALUU H
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COTpYAHHYECTBY, J(P(EKTUBHOMY pEHICHUIO (pa3pelieHri0) Mpo0jeM, OCO3HAHHOMY
UCTIOJIb30BaHUI0 MH(POPMAITMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJIOTHI, CaMOOpPTaHU3aIllul U
CaMOPETYJISIINH;

obOecriedueHre aKageMUYeCKOW MOOWIBHOCTH W (WJIM) BO3MOXKHOCTH IOJJICPKHBATH
n30paHHOE HAIIpaBlICHHE 00Pa30BaHMS,

obecriedeHre npohecCHOHAIBHOW OPUEHTAIIH 00YYArOIIUXCS.

IInanupyemvle 1uyHOCmMHubIE pe3yiIbmamsl

JIMYHOCTHBIE PE3yIIbTATHI BKIFOYAIOT:

POCCHICKYI0 TPaKJAHCKYK0 WJIACHTHUYHOCTh (MACHTUUKAIMS ceOsi B  KavyecTBE
rpaxnanuHa Poccuu, TopaoCcTh 3a TOCTHKECHUST PYCCKUX YUEHBIX, 32 PYCCKYIO HaYKY, OCO3HAHUE
M OUIYIIEHHWE JIMYHOCTHOM CONMPHYACTHOCTH CyAbOe poccuiickoro Hapozaa). Oco3HaHHOE,
YBOKUTEIFHOE U JOOPOXKEIAaTeIbHOE OTHOLICHUE K MCTOPUH, KYIbTYpE, PEIUTUHU, TPAJAULIUIM,

sA3bIKaM, ICHHOCTAM HApOJ10B Poccuu n HapoaoB MHUpa,

c(OPMHPOBAHHOCTH IIEIIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOILLECTBEHHON IPAKTHUKHY;

c(OPMHPOBAHHOCTh  IIEHHOCTH  3JI0pOBOro M  Oe3omacHoro oOpas3a  JKU3HU;
UH/IMBU/yaJIbHAs M KOJJICKTUBHAsI 0€3011aCHOCTh B YPE3BbIUANHBIX CUTYAIUIX;

c(OpMHUPOBAHHOCTh OCHOB JKOJIOTUYECKON KYJBbTYPBI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO DKOJIOTMYECKOTO MBIIIJICHNUS;

OCBOEHHOCTb COIIMAJIBHBIX HOPM, IIPABUII MOBEICHUS, poJiel U (OpM COLUAIbHON KU3HU
B IpyImax u cooOIIecTBax;

OCO3HAHHOE, YBA)KUTEJIBHOE U JJ0OPOKENATENbHOE OTHOIIEHUE K JPYTOMY YEJIOBEKY, €ro
MHEHHIO, MHPOBO33PEHMIO, KYJIBTYpE, SA3BIKY, BEpe, TPaXAAaHCKOH NO3ULMU. ['0TOBHOCTH H
CHOCOOHOCTh BECTH JUAJIOT C IPYTHMHU JIFOJbMH U IOCTUTaTh B HEM B3aUMOIIOHHUMAHUS;

pa3BUTOE MOPAJIbHOE CO3HAHHE U KOMIIETEHTHOCTh B PEIIEHUH MOPAIbHBIX Mpo0ieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OpMUPOBAHHWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBE/ICHNUS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILIEHUS! K COOCTBEHHBIM MTOCTYIIKaM;

ACTETUYECKOE, YMOIMOHAIBHO-IIEHHOCTHOE BUJIEHHE OKPY)KAIOILIEro MUpPa; CIOCOOHOCTh
K SMOLMOHAIBHO-IIEHHOCTHOMY OCBOEHHUIO MHpA.

IInanupyemvle memanpeomemuule pe3ynbmanol

MeramnpeamMeTHble pe3ynbTaThl BKJIKOYAOT TPU TPYNNbl YHUBEPCAIBHBIX YUEOHBIX
JIEHCTBUM.

Pezynamuenule ynusepcanbhvie yuebnvie Oelicmeus

CaMOCTOATENIBHO OIpEAeNATh LEIU, 3a4aBaTh [apaMeTpbl U KPUTEPHUM, IO KOTOPBIM
MO>KHO OIIPENENINTh, YTO LIeJIb JOCTUTHYTA; OLICHUBATH BO3MOXKHBIEC IOCIEACTBUS JOCTUKEHUS

IIOCTaBJIICHHOH 11EJIU B
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NEeSITeIbHOCTH, COOCTBEHHON XKU3HU U JKU3HU OKPYKAIOLIUX JIIOJIeH, OCHOBBIBASICh Ha
COO0OpaKEHUSIX STUKU U MOPAJIH;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 337a4d B OOpPA30BATEIBHON JEATEIHHOCTH U
JKU3HEHHBIX CUTYyaIlUsX;

OLICHUBATh PECypChl, B TOM 4HCIE BpeMs U Jpyrue HemaTepuaibHble PECypChl,
HEO0OXOAUMBIE JUIsl TOCTUKEHUS TOCTaBICHHOM 11EJIH;

BEIOMpATh MYyTh JOCTIDKEHUS LEIH, IUIAHUPOBAaTh pEIICHHWE IOCTABICHHBIX 3ajad,
ONTUMU3HPYS MaTepHAIbHBIC U HEMaTEePUAIbHBIC 3aTPATHI;

OpraHu30BBIBaTH J(PPEKTUBHBIA TOUCK PECYpPCOB, HEOOXOIUMBIX [UISI JOCTHUIKCHHS
MOCTaBIICHHOMW 1EJIH;

COIIOCTAaBJIAATh HOJ'Iy‘IeHHHﬁ pe3ybTaT ACATCIBHOCTH C IMOCTaBJICHHON 3apaHeC LCJIbIO.

Ilo3nasamenvhvie YHUeepcajlbHvle y’{€6Hbl€ oeucmeusi

UCKaTh U HaXOJUTh 00OOIIEHHBIE CIIOCOOBI pElIeHHs 3aa4, B TOM YUCIIE, OCYIIECTBIISTh
pa3BepHyTHIi HH()OPMAITMOHHBIA TOWCK M CTaBUTh Ha €ro OCHOBE HOBBbIE (y4eOHBIE U
MO3HABATEJIbHBIC) 33]1a4H;

KPUTHUYECKH OLIEHWBAaTh W HWHTEPIPETUPOBATh HMH(OPMAIMIO C Pa3HBIX IO3UIIUH,
pacrno3HaBaTh U (PUKCUPOBATH MPOTHUBOPEUHs B UH()OPMALIMOHHBIX UCTOYHHUKAX;

WCIIOIB30BaTh Pa3jUYHbIE MOJIEIbHO-CXEMAaTUUECKHE CPEACTBA ISl TPE/ICTABIICHUS
CYIIECTBEHHBIX CBA3€Hd M OTHOLIEHHWW, a TaKXe MPOTUBOPEUYUM, BBISBICHHBIX B
MH(}OPMAIMOHHBIX UCTOYHUKAX;

HaxOJWUTh U MPHUBOJUTH KPUTUYECKUE aPTYMEHTHI B OTHOLICHUM JEHCTBHU M CYXICHUHN
JIPYroro; CHOKOMHO W pa3yMHO OTHOCHUTBCS K KPUTHYECKHM 3aMEUYaHUsM B OTHOIICHUH
COOCTBEHHOTO CYXKJIEHUSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

BBIXOJMTh 32 PaMKH y4e0OHOrO MpeAMeTa U OCYIIECTBISTH IeJIEHANIPABICHHBIH TTOUCK
BO3MOXKHOCTEH ISl IMPOKOT0 EPEHOCa CPEICTB U CIIOCOOOB JEHCTBHS;

BBICTpanBaTh WHANBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YIUTHIBASL OTPAaHUYCHUS
CO CTOpPOHBI JIPYTUX YYAaCTHUKOB U PECYpPCHBIE OTPaHUYECHHS; MEHSTh M YJEpP>KUBATh pa3HbIC
IIo3nun B MMO3HAaBATEIILHOM ACATCIIbHOCTH.

Kommynuxamusnule ynugepcanonie yuednvie 0eucmsusi

OCYHICCTBIIATL ACJIOBYHO KOMMYHHKAIIMIO KaK CO CBCPCTHUKAMH, TdK U CO B3POCIIBLIMU
(kax BHYTpH 00Opa30oBaTENbHON OpraHHW3aIlly, TaK U 3a e IMpeaeiamMH), MoJ0upaTh MapTHEPOB
JUTSL 1eJI0BOM KOMMYHUKAIIMM MCXOJI U3 COOOpaKeHUW pe3yNbTaTUBHOCTH B3aUMOJECHCTBUS, a
HE JINYHBIX CUMITaTU;

IPU OCYIIECTBICHUU TPYNIOBOKH pabOThl OBITh KaK PYKOBOAWUTENIEM, TaK W YJICHOM

KOMaH/bl B pa3HbIX poOJsiX (FE€HEepaTop e, KPUTUK, UCIIOJHUTEND, BBICTYNAIOIINN, SKCIEPT U

T.1.);
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KOOPJIMHUPOBAaTh W BBIIOJHATH pPabOTy B YCIOBHSX pEalbHOrO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pPa3BEpHYTO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pPEHUSI C HCIIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX M MMMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

pacrno3HaBaThb KOH(IMKTOT€HHbIE CHUTYallMd M MPEAOoTBpallaTh KOH(MIMKTHI 10 HX
aKTUBHOM (ha3bl, BbICTpauBaTh JEJOBYI0 U 0Opa3oBaTeNbHYI0 KOMMYHHMKAIMIO, u30eras
JUYHOCTHBIX OLICHOYHBIX CY>KJICHUM.

1Inanupyemvie npeomemmsie pe3yibmanmol

B pesynbrare o0yuenus mo [Iporpamme yaeOHOTO (37IEKTUBHOTO) Kypca «XHUMUS: TEOPHS U
[IPAKTHKa» 00y4YaroImiics HAy4YMTCs:

[IOHUMAHUIO MPEAMETA, KIIYEBBIX TEOPUH U IOJIOXKEHHUH, COCTaBJISAIONIMX IPEIMET
«XUMUAY», YTO 00ECIIeUUBAETCS TOCPEICTBOM MOJECIUPOBAHMS U TOCTAHOBKHM MPOOJIEMHBIX
BOIIPOCOB, XapaKTEPHBIX JUIs MPEAMETHOM obnacTtu «EcTecTBEHHBIE HAYKI;

YMEHHE peliaTb OCHOBHbIE IPAKTUUECKHE 3a/1a4H, XapaKTEPHbIE /711 UCIIOIb30BaHUS
METOJIOB U UHCTPYMEHTapus IpeaMeTa «XUuMus»;

(dbopMHpOBaHKE MEKIIPEIMETHBIX CBSI3€H ¢ APYrUMH 001aCTAMU 3HAHUS.

OOyuaromuiics MOJYYHT BO3MOKHOCTh HAYYHUTHCH !

OBJIAJIETh KJIIOUEBBIMU MOHATHUAMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS HayKa
XUMHS, pPaclo3HaBaHUE COOTBETCTBYIOIUX €M TNPU3HAKOB M B3aUMOCBS3€H, CIOCOOHOCTH
JEMOHCTPUPOBATh PA3JIMYHBIE MOIXOJBl K M3YyUEHUIO SIBJICHUH, XapaKTEPHBIX UI1 U3ydaeMOMn
HAyKU XMMUH;

YMEHHE pelaTh Kak HEKOTOpbIEe MPAKTUYECKUE, TAK U OCHOBHBIE TEOPETUUYECKHUE 3aauH,
XapaKTepHBIE U1 UCIIOJIb30BaHUS METOJOB U NHCTPYMEHTAPUS XUMMUH;

HAJIMYME TMPEJICTaBICHUH O XMMUU KaK IeJIOCTHOM TEOpHH (COBOKYIHOCTU TEOpHii), 00

OCHOBHBIX CBSA3SIX C MHBIMU CMEKHBIMHU 00JIACTIMH 3HAHHUH.

MatepuanbHO-TEXHUYECKOE 00ecrieueHne KaOMHeTa XUMUU

HartypajbHble 00beKThI

HatypanbHble 00BEKTHI, BKIIIOUAIOT B c€0s1 KOJUIEKIIMM MUHEPAJIOB M TOPHBIX MOPOA, Me-
TAJIJIOB M CIJIABOB, OKCUIOB, KHCIIOT, OCHOBaHMM, COJIEH, B TOM YMCIIE€ U MUHEPAJIbHBIX yHI00pe-
HUW, a TakXe KOJUICKIIMU OpPraHMYEeCKUX BEIIECTB M MarepuanoB, npeaycMoTpeHHbix PI'OC
(«HedTs u npoayktel e€ nepepaboTku», «KaMeHHBIN yroib U MPOAYKTHl KOKCOXUMHUYECKOTO
pou3BOJCTBaY, «BomokHay, «[lnactmacce» u T. 1. O3HakOMiIeHHE ¢ OOpa3llaMH HMCXOIHBIX
BEIIICCTB M TOTOBBIX M3JIENIU MMO3BOJISIET MOTYYUTh HATJISIIHBIE TIPECTABICHUS 00 3TUX MaTepu-
ayax, X BHEUTHEM BHUJIE, & TAKXKE O HEKOTOPBIX (PM3MUECKUX CBOWCTBAX. 3HAUUTEIbHBIC yUeOHO-
MO3HABATENIbHBIE BO3MOXXHOCTH MMEIOT KOJUICKI[MH, U3TOTOBJICHHBIE CAMHUMH OO0YYarOIIMMUCH.

[IpenMeTs! A TaKUX KOJUIEKIHMM cOOMpPArOTCsl BO BpeMs SKCKYPCHM U JIPYTruX BHEYPOUHBIX 3a-
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HATHH.

Komnneknuu ucrnonb3yroT TONBKO IS O3HAKOMIJICHHS O0YYarOIIMXCsl ¢ BHEITHUM BUIIOM U
(U3HYECKUMU CBOMCTBAMH PA3IMYHBIX BEIIECTB M MAaTepUAIOB. J[Jis MPOBEICHUS XUMHYECKUX
OIIBITOB KOJIJIEKIIMH MCIIOJIb30BaTh HEIb34.

XuMHYecKre peakTHBbI M MATePHAJIbI

OOparienrie co MHOTUMH BEIIECTBAMHU TPeOyeT CTPOroro COONIOACHUS MPABUI TEXHUKHU

0€3011aCHOCTH, OCOOCHHO TPU BBITIOJIHEHUH OIBITOB cCaMUMH oOydaromumucs. Bece Heobxomu-
MBIE MEpPBI MPEAOCTOPOKHOCTH yYKa3aHbl B COOTBETCTBYIOIIUX TOKYMEHTAaX M WHCTPYKIUSX, a
TaK)Ke B TIOCOOUSIX JJIsI YUUTEIICH XHUMHH.

Bce peakTuBBl U MaTepuaibl, Hy)KHbIE JUIS MPOBEICHUS JEMOHCTPAIIMOHHOTO U yYeHHYe-
CKOT'O DKCIEPUMEHTA, MOCTABIISIFOTCS B 00IIe00pa3oBaTeIbHbIE OPraHU3aIMH IEHTPATU30BAHHO
B BHJIC 3apaHee YKOMIUIEKTOBAaHHBIX HAa0OpoB. [Ipu HeoOXommumMocTH mproOpeTeHus JOMOTHH-
TEJIHBIX PEAKTUBOB U MAaTEPUANIOB CIIEIyeT 00paIIaThCs B CIICIHATN3NPOBAHHbBIC Mara3uHEI.

Hudposbie 1adopaTopuu U JaTYHKOBbIE CHCTEMBI.

B ocHOBy 00pa3zoBarenpHONW MPOTpaMMBI  3aJI0OKEHO TPUMEHEHUE  MH(PPOBBIX
nabopaTopuii, TOCTaBISIEMBIX B paMKax peanm3anuu ¢enepanbHoii mporpammbl  «Touka
pocTta». TeMaTnka NpeUIOKECHHBIX YKCIIEPUMEHTOB, KOJIHMYECTBEHHBIX OMBITOB COOTBETCTBYET
CTPYKType IpUMEpPHOI 00pa30oBaTENIbHON MPOTpaMMbl M0 XUMUH, cofepxaHuio DeneparbHOro
rocynapcTBeHHoro obOpaszoBarenbHoro crangapra (PI'OC) cpegnero (momHOTro) 00IIETO
oOpazoBaHus.

MHOTO0JIETHSIS TPAKTHKA UCTIOIB30BAHUS XUMUYECKUX MPUOOPOB, ITU(POBOH JIabopaTOpUH
B IIKOJIE MOKa3alla, YTO COBPEMEHHBIE TEXHUYECKHE CpPEACTBa OOy4YEHHS HOBOTO MOKOJIECHUS
MIO3BOJISIIOT JJOOMTHCS BBICOKOTO YPOBHSI YCBOCHHUSI Y4eOHOTO Marepuaia, YCTOHYHBOTO POCTa
MI03HABATEIBHOTO HHTEPECa MKOJIBHUKOB, T.€. MPEOJI0JIETh T€ MPOOIEMBI, O KOTOPHIX TaK MHOTO
TOBOPST, KOT/Ia Pe4Yb 3aXOJUT O COBPEMEHHOM IIKOJIEHOM XUMUYECKOM 00Pa30BaHUH .

Xumunueckas J1abopaTopHasi ocy/a, anmnaparbl ¥ NpuoopbI

XuMHUUecKas mocyia moApasaessieTcs Ha JIBE TPYIIbBL: IS BBITOJHEHUS OIBITOB 00y4Yaro-
[IAMHUCS U JUIS IEMOHCTPAIIMOHHBIX OTIBITOB.

[Tpubopsl, ammapaTsl U YCTAaHOBKH, HCIONB3yeMblE Ha ypOKaX XMMUU B 7—9 Kiaccax,
KJIACCU(UIUPYIOT Ha OCHOBE MPOTEKAIOMIMX B HUX (PU3UYECKMX U XMMHYECKUX MPOILIECCOB C
y4acTUEM BEIIECTB, HAXOASIINXCS B PA3HBIX arperaTHbIX COCTOSHUSAX:

1) npubopsI 11 pabOTHI € ra3aMu — MOJIYYEHHE, COOMpPAHHE, OYNCTKA, CYIIKa, TOTJIOMIe-
HUE Ta30B; PEAKIMH MEXIy MOTOKAMH Ta30B; PEeaKIMH MEXIY ra3aMu B DJIEKTPUIECKOM pa3psi-
JIe; peaKIMi MEX/1y Ta3aMHy MIPH MOBBIIIEHHOM JaBJICHUU;

2) anmapatbl U IPUOOPHI JIJIsI OTBITOB C KUIKAMH U TBEPIBIMH BEIIIECTBAMU — TEPETOHKA,

¢GmIbTpOBaHME, KPUCTAIUIM3AINS; TIPOBEICHUE PEAKIIUNA MEKIY TBEPABIM BEIIECTBOM U JKUAKO-
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CTBIO, JKUJKOCTBIO U JKUJKOCTBIO, TBEP/IBIMU BELIECTBAMH.
3) matumku PH, 371€KTPONPOBOIHOCTH, TEMIIEPATYPHI H JIP.
Bue 310l knmaccudukanuu HaXoquTCs ydeOHas anmaparypa, npeaHa3HaueHHas IS u3yde-

HUA TCOPCTHUYCCKUX BOMNPOCOB XUMHU: VI JEMOHCTpALUU JJICKTPOIPOBOAHOCTU PACTBOPOB U

JBUKCHHSI MOHOB B AJICKTPUUYECKOM TIOJIE, JUTSI U3YUCHUSI CKOPOCTH XUMHYECKON PEaKiuu U XU-
MHYECKOTO PAaBHOBECHSI, HJIEKTPOJIH3a, IEPEroHKH He(TH U T. II.

BcrnomoratenbHyio poiib UTParOT U3MEPUTENbHBIE U HarpeBaTelbHbIe MPUOOPHI, pa3ind-
HBIE TPUCTIOCOOTICHHUS JJIsl BHITTOJIHEHUS OIBITOB.

Mopean

OObexTaMy MOJICIIMPOBAHUS B XMMHUH SBIISIOTCSI ATOMBI, MOJICKYJIbBI, KPHUCTAJLUIBI, 3aBO/I-
CKHE ammaparsl, a TaKKe XMMHUYECKHE MPOLECCHl. B mpernoiaBaHiny XUMUH HCTIOJIB3YIOT MOJEIN
KPUCTAITMYECKHUX PEIIETOK anmasa, rpadura, cepsl, pocdopa, okcuaa yriaepona(lV), uoaa, xe-
Je3a, Mey, MarHus, MOJENIM KPUCTAJUIMYECKUX PEIIETOK BaXHEHIIINUX MPEICTaBUTENEH KIacCcoB
OPraHUYEeCKUX COCTUHEHUMU.

BrimyckaroTcst Habopel Mojieneil aTOMOB /Jisi COCTaBJICHMS LIAPOCTEPKHEBBIX MOJeei
MOJIEKYJI, B IEPBYIO OUYepe/b, OPTaHUYECKUX COCTUHEHUI.

YueOHbIe 10co0UsI HA IEYATHOM OCHOBE

B nporiecce 00ydeHnss XUMUHM UCTIOTB3YIOT CIEAYIOMINE TAOIUIBI TOCTOSTHHOTO YKCIIOHU -
poBanus: «llepuoguueckas cucremMa xumuueckux snemeHToB [[. M. MenneneeBay», «Tabnuma
pPacTBOPUMOCTHU KUCJIOT, OCHOBAHUN U CONEH», « INEKTPOXUMUUYECKUN PSA HATIPSIKEHUM MeTal-
J0BY», «BalleHTHBIE COCTOSIHUA aToMa yriiepoaay, «[IpocTpaHCTBEHHOE U PJIEKTPOHHOE CTPOCHUE
MOJIEKYJI OPTaHHYECKUX COSAMHEHUI» U JIp.

Jlnist opraHu3aIiii CaMOCTOSATEEHOW PadOThl 00YUYAIOMIMXCSl HA YPOKaX HCHOJB3YIOT pa3-
HOOOpa3HbIE JUAAKTHUYECKHUE MaTepuasbl: TeTPaayd Ha MEYaTHONH OCHOBE WJIM OTIENbHBIE pado-
YHUe JIUCTHI — WHCTPYKITUH, KQPTOYKH C 33JJAaHUSMU Pa3HOW CTCIICHW TPYAHOCTH IS U3YICHHUS
HOBOTO MaTepuraia, CaMOTIPOBEPKH M KOHTPOJISI 3HAHUH.

JKPaHHO-3BYKOBbIE CPECTBA 00yYeHMSI

K skpaHHO-3BYKOBBIM CpeZICTBaM O0YUYEHHS OTHOCST TaKUe MOCOOMS, KOTOPhIE MOTYT OBIThH
BOCTIPUHSATHI C TIOMOIIBIO 3pEHUS M ClIyXa. ITO KHHO(DHUIBEMBI, KHHOPPArMeHTHI, JHA(DHIEMBI,
JUATIO3UTHBBI (CNaiiibl), €AMHUYHbBIE TpaHCcHapaHThl A rpadonpoekropa. Cepun TpaHcrapaH-
TOB MO3BOJISIIOT UMUTUPOBATH JBIKEHUE MyTEM MOCIEIOBATEILHOTO HATOXKEHHS OJTHOTO TPaHC-
rapaHTa Ha JIpyrou.

Texuunueckue cpeacrsa odyuenusi (TCO)

BonbIIMHCTBO TEXHUYECKHX CPEACTB OOy4YeHHs] He pa3padaThIBajoCh CHEHUANIbHO IS
IIKOJIBI, @ U3HAYAIILHO CITYXKHIIO Ui Tiepefadn u o0paboTku WH(pOpMAIMU: 3TO Pa3IMdHOTO PO-

J1a TIPOEKTOPBI, TEICBU30PBI, KOMIBIOTEPHI U T. 1. B yueOHO-BoCIUTATETHHOM MPOIIECCE KOMITh-
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IOTEP MOXKET HUCIIOJIB30BATHCA JI pCHICHUSA 3a1a4 HaquOﬁ opraHu3alui Tpyda YUHUTCIIA.

HpI/I HCIIOJIb30BAHHNU TEXHUYCCKHUX CPCIACTB o6yqu1/I;1 CJICAYECT Y4YUTBIBATb BPCMCHHObIC

orpaHnuueHusi, Hanaraemble CanurapHeiMu npaBwiamu ¥ Hopmamu (CanlluH). HenpepsiBras
IPOIOJDKUTEIBHOCTD IEMOHCTPAIIMH BHICOMAaTEPUAIIOB Ha TEJIEBU3MOHHOM 3KpaHe M Ha 0OJIb-
IIOM 5KpaHE C HCIOJIb30BAHUEM MYJIbTUMEAMMHOIO MPOEKTOpa HE JOJHKHA MPEBBIIATH IS
obyuaronmuxcs B X - XI kimaccax Ha ypoke 30 muH Takoe ke orpaHMueHHUE pacIpoOCTpaHsAETCs Ha
HENPEepPHIBHOE UCTIOIb30BAaHUE HHTEPAKTUBHOM TOCKU U Ha HEMIPEPHIBHYIO PadOTy 00 yUaOIUXCsI
Ha TEPCOHAIBLHOM KOMIbIOTEpe. Pa3Mmelmiarb WHTEPAKTUBHYIO JIOCKY CIEIYeT TaKKe Kak M
OOBIYHYIO: Ha TOW e BBICOTE, OOecreunBas Mpu 3TOM paBHOMEpHOe ocBemieHue. Korma mocka
HE HCIOJIb3YyeTCs, €€ HEOOXOAUMO OTKI0YaTh. [ mpoumakTUKu yToMiieHus ra3 B y4eOHBIi
MPOLIECC HEOOXOIMMO BKIIIOYATh Pa3IUYHbIC BHUJIbI JESITEIbHOCTH, BKIIIOYAs CIICUAIBHYIO THM-
HACTHUKY JJIS TJ1a3.

O6opynoBanue kKabUHeTa XUMUM

Kaluner xumun n0mKeH OBITH 00OpPYIOBaH CHEIUMAIBHBIM JEMOHCTPALMOHHBIM CTOJIOM.
Jns obecriedenus mydiied BUIUMOCTH JEMOHCTPALIMOHHBIA CTOJ PEKOMEHIYETCsS YCTaHaBIIU-
BaTh HA MOJUYM.

B kabuneTax XMMHHM yCTaHABIMBAIOT ABYXMECTHBIC YUYEHUUYECKUE JIAOOPATOPHBIE CTOJIBI.
YueHnyeckue CToibl JOJKHBI UMETh MOKPBITHE, YCTOMUYMBOE K JEHCTBUIO arpeCCUBHBIX XMUMH-
YECKMX BEIIECTB, M 3alIUTHBIE OOPTUKH IO HApYKHOMY Kparo. KaOWHETHl XuMu#u 000pyIyIOT
BBITSDKHBIMH IIKaaMu, pacrioioKEHHBIMU Yy HApPYKHOM CTEHBI BO3JI€ cToia yuurtens. Jis mpo-
BEJICHHS Ta0OPATOPHBIX OMBITOB UCTIOTIB3YIOT TOJIBKO MUHU-CITUPTOBKH.

Y4eOHble TOCKH JOHKHBI OBITh M3TOTOBJICHBI U3 MAaTEPHANIOB, HMEIOIIMX BBICOKYIO ajre-
3MI0 ¢ MaTeprajaMu, UCIIOIb3YEeMBIMH JJIS TUChMa, XOPOIIIO OYHINATHCS BIAKHOU I'yOKOM, OBITh
M3HOCOCTOMKUMH, UMETh TEMHO-3EJIEHBIA IIBET W AHTHOJMKOBOE TMOKPHITHE. Y4EeOHBIE TOCKU
000pyaAyoT couTaMu, KOTOpBIE JOJDKHBI MPHUKPEIIISATECS K cTeHe Ha 0,3 M BBIIIE BEPXHETO
Kpasi JOCKU U BBICTYINAaTh Brepén Ha pacctostaue 0,6 m.

Jl1s MakcHMaabHOTO MCIOJIb30BAHUS JHEBHOI'O CBETa U PABHOMEPHOI'O OCBEIEHUs y4yeo-
HBIX MOMEUIEHUN HE ClIeAyeT pa3MellaTh Ha MOJOKOHHMKAX IIMPOKOIMCTHBIE PACTEHUS, CHH-
JKaIOIIME YPOBEHb €CTECTBEHHOI'O OCBEUIEHUs. BbicoTa pacTeHuil He JOJKHA MPEBBILATH1S cm
(oT momokoHHMKA). PacTeHus nenecooOpa3Ho pa3MeniaTh B IEPEHOCHBIX [[BETOYHUIAX BBICOTON
65—70 cM OT ToJIa UK TIOJIBECHBIX KaIITO B MPOCTEHKAX MEXKy OKHAMH.

KaGI/IHeT XUMHUHN OOJIKCH 6LITI> OCHaH_IéH XOJIOOAHBIM U FOpSI‘-II/IM BO,Z[OCHa6)KeHI/ICM " KaHa-
JIU3alen.

B xabunere xumMum 00s3aTeIBHO JTOJDKHA OBITH anTedKa, COCTaB KOTOPOW YTBEPIKIACTCS

MECTHBIMU OpraHaMU YIPaBICHUS.
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Jlutepartypa:

1. «Xumus. Matepuainsl 1Ji HOATOTOBKUK  €IMHOMY OCYJapCTBEHHOMY
9K3aMEHY M BCTYIMUTENbHBIM 3k3aMeHaM B BY 3e1» mox penakuueii /1.10. Jo6poruna

— M.: Jlpoda, 2023

2. E. A. Janyk, A. A. Crenen «Xumusa: noaroroska k EI'D», 2021 r

3. lapmmn A.Il. «Oprannueckas xumus B Tabmumax u cxemax» — XUMU3JIAT,
2006.

4, KysnenmoBa H.B., Jlekmn A.H. «3amauamk mno xumun. 10 xmace» —
M..«BEHTAHA-TPA®y, 2013. — 144 ¢

5. Jlekun A.H., Ky3nenosa H.B. «3anaunuk no xumuu. 11 kmacey —
M.:«<BEHTAHA-T'PA®», 2014. - 236 ¢

6. [Muayruna I'.B. «XuMus u moBceHEBHAS KU3Hb YEIOBEKay - 2-¢ M3/1a-

Hue, crepeotuniHoe — M.: JIpoda, 2006. — 252 ¢

7. A. A. KaBepuna u ap. XuMus: TOTOBUMCS C MTOIOBOM aTTeCTallMH.
Mockasa, «MaTenext-Lentpy, 2020

8. 10. H. Mensenes. Xumus: ET'D, 2022-2023 rr.

9. B. H. Jopoubskun, A.I'. bepexxnas, B. A. ®eppanesa. EI'2-2023, 2024.
Xumusi, Tematuyeckuid TpeHHMHr M 30 TPEeHMPOBOUHBIX BapUaHTOB. Jlernon-M,
PoctoB-na-/lony, 2022-2023 rr.

10. 1O. H. Mengenes, A. H. Antomnn, M. A. Ps0oB. «Xumusi- JkcnepT B
EI'D» Dx3amen, Mocksa,2020.
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Ne | lara | Hara | HanmeHoOBaHHWE TEMBbI DJIEMEHT CO/IepKaHUS
n/m | mwad | ¢akr
1 Benenue. Ponb 1 MecTo pacueTHbIX 3ajjad B CUCTEME YcnoBHble 0003HAUCHMSI, HA3BAHUS U €IUHHLIBI H3MEPEHHs (PU3U-
00y4YeHMsI XMMUU U TPAKTUYECKOH >kU3HU. Tumsl 3a1a4. YEeCKUX BEJIMYUH, UX B3aUMOCBs3b. [IpHOIMKeHHbIE BEIUUCIICHUS,
IIpaBuUJia OKPYTJICHHUSI.
2 Bbruucnenuss ¢ MCNoNb30BaHUEM HOHATHHM «koiauuecTBO | OOLMe peKOMEHJaluu K PeleHUI0 U O()OPMIICHUIO PAacYETHBIX
BELIECTBA», «UUCIO ABOrajipo», MOJSpHas Macca, MOJIAp- | 3a1a4. AHaJIU3 XUMUYECKOU 3a/1a4H.
HBII 00BEM.
3 YcranoBienue npocreimiel popMyIiel BelecTBa Mo Mac- | XUMHUYECKHEe (OPMYIBL: IpoCTeiiias (IMIHUPHUECKasi), MOJIEKY-
COBBIM JIOJISIM 3JIEMEHTOB C UCIOJb30BaHUEM aO0COIIOTHOH | JigspHas (MCTUHHAs, OpyTTO-hopMmyna),rpapuueckasi, CTPYKTYp-
Y OTHOCHUTEJIBHOM IUIOTHOCTH BEIIECTBA. Has, anekTpoHHas. (Du2,Deosx.,Do2,D N2 0 ap.) BeiBog dopmysibt
BElIECTBAa HA OCHOBE MAacCOBOMW JIOJM 3JIEMEHTAa, OTHOCUTEIbHOU
IUIOTHOCTH IO JPYyroMy rasy, macce, oobemy oOuiei ¢opmyne
TOMOJIOTMYECKOTO PsJIa OPraHuYEeCKUX COETMHEHUI.
4 BoiBoa popmyiibl BeliecTBa 0 OTHOCUTEIBHOM IUIOTHOCTH | BbIBO popMyIibl BemiecTBa MO KOJIMYECTBY BEIIECTBA MPOTYKTOB
U Macce (00beMy WM KOJIMYECTBY) MPOAYKTOB CTOpPaHUs. | cropaHus, oOuie (opmyne roMoJOrMYecKoro psijia OpraHude-
CKHMX COEIMHEHUM.
W3omepus 1 HOMEHKJIaTypa OpraHMYeCKHX COeAMHEHHH Bunel nzomepun: npoctpaHcTBeHHas U CTpykTypHas. IIpocTpan-
VPOK-yIIPaKHEHHE 110 0TPaGOTKE HABBIKOB COCTaBieHus | O1BCHHAT H3OMEpusi u e BUIBL. HOMCIEKJIaTypaZ TpHUBHAJIbHAS,
H30MEpOB 1 HX HA3BAHHIA coBpeMeHHas. [IpaBuna cucremaTuueckoir HoMeHKIaTypsl. Hamu-
7 VYpok-ynpaxkHeHHe o 0TpaboTKe HABBIKOB COCTaBJICHUS CaHUE CTPYKTYPHBIX (GOPMYI H30MEPOB
M30MEPOB U UX Ha3BaHUU
8 Brruucnenus macchbl (kosndecTBa, oObeMma) BemlecTBa Mo | PacueTsl MO0 XMMHMYECKHMM YPaBHEHHUSIM C MCIIOJIB30BAaHHEM pas-
U3BECTHOMY KOJIMYECTBY (Macce, 00beMy) OJJHOTO U3 JUYHBIX BeMWYMH. (3a7auu ¢ UCIOJIb30BAHUEM MaTepuaia 1o op-
BCTYIUBIINX B PEAKIMIO WM TOJTYYHUBIITNXCS BEIIECTB. TAaHWYECKOW XUMUH )
9 Beruucnenne maccel, KonuuecTBa MM oObeMa mpoaykra | CTeneHb YMCTOTHI OCHOBHOI'O BELIECTBA(BEIIECTBA, BCTYMAIOLIETO
peakIy MO M3BECTHOW Macce, KOJIMYECTBY WIIM OOBEMY | B PEaKIUI0), COAEPIKAIIEro MPUMECH, ONPENEISIETCs] MacCOBOM
MCXOJHOI0 BEHIECTBA, CONEPIKALIETO IPUMECH. JI0JIEN TaHHOTO BEILIECTBA B HABECKE cMecH. Pemenue 3amay
10 Brruncnenne MaccoBoi mim 00beMHOM JOJM BRIXOAA Mpo- | MaccoBast J0Ji1 MPaKTHUeCKoro Bbixoaa. OO0bemMHas J0JIs Mpak-
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JyKTa peakuy OT TEOPETUUYECKU BO3MOKHOTO. TUYECKOr0 BbIX0oJa. Pemenue 3amau
11 PacueTsl o XMMHUECKUM ypaBHEHUSM, CBs3aHHbIE ¢ Mac- | MaccoBas 0J1s paCTBOPEHHOTIO BellecTsa. Pemenne 3anau
COBOH J0JI€ paCTBOPEHHOI'O BEILECTBA
12 Beruucnenune maccel (00beMa MM KoJM4ecTBa) NpoaykTa | Eciau ogHO U3 pearupyromyx BEIIECTB B3SATO B U30BITKE, TO pac-
peaKIMu, eCM OJHO W3 Pearupyroliux BEUIeCTB JAaHO B | 4eT Macchl (00beMa, KOJMYECTBA BEIECTBA) MPOAYKTA PEaKIUH
H30BITKE. OCYIIECTBIISIOT MO Macce (00beMy, KOJMUYECTBY BEIIECTBA) TOTO
peareHTa, KOTOpBI BCTYNWJ B PEAKLMIO MOJHOCTHIO. Pemenue
3a1a4

13 PacueTsl 10 TEPMOXMMHUYECKUM YPAaBHEHUSIM TepMoxuMHUYECKOE YpaBHEHHE, TEIUIOBOU 3(h(HEKT XUMUIECKOI
peakuuu. Mcnonb3oBanue TemnepaTypHOro JaTuuka quppoBon
J1a00paTOpPHH.

14 XVMMHYECKUE pEaKLIUU B OPraHNYECKOW XUMHUH ITonsiTue o peakuusax coequHenus. [loHsaTHE 0 peakuMsIX OTIIEIUIEH
Peakuuu nzomepuzaunu. [IpaBuno MapkoBHukoBa. Peakuun
apoOMaTH4YECKON CUCTEMBI U YIJIEBOJOPOJHOIO paiuKaa.

OpueHTupyrolee 1elcTBUE 3aMeCTUTeNIel B OEH30JbHOM KOJIbIIE
(opuentantsl | u |l pona). Beimonsenne yrnpaxxHeHuii

15 [TonsaTHE 0 HMKIOATKAHAX [uknoankansl. CTpoeHue, H30Mepus,
HOMEHKJIaTypa W CBOMCTBA. BrinonHeHwe 3a1aHnit

16 AJKaTueHbI Ankanuensl. CTpoeHue Mosekyit. M3oMepus 1 HOMEHKIIATypa.
XVWMHYECKHE CBOWCTBA AJIKaJINECHOB. BhInomHeHne 3a1aHunii

17 Kayuyx Kayuyk B npupoze. CoiicTBa kayuyka. CocTaB U CTpOECHUE HATy-
pPaJIBHOTO Kay4yKa.

18 benson u ero romonoru DJEeKTPOHHOE CTPOEHUE OEH30J1a U ero TOMOJIOroB. XUMHYECKUE
CBOIiCTBa rOMOJIOrOB O€H30J1a JaTYMKa AIEKTPOIPOBOIHOCTH
1 poBoii 1aboparopuu

19 XVMHYEeCKHE CBOWCTBA YTIEBOIOPOAOB U CIIOCOOBI HX MO- | XapaKTepHble XUMUYECKHE CBOWCTBA YIII€BOJOPO/I0OB: AIKAHOB,

Jy4YEHHUS. LIMKJIOAJIKAHOB, AJIKCHOB, JHMEHOB, AJIKNHOB, apOMaTHYECKUX YT-
7eBO10po10B (OeH301a U TOMyoua). BeimonHenune 3a1aHuii

20 CxeMbl npeBpallleHuil OTpakarolUuX MeHETUYECKYIO CBA3b | XMMHUYECKHE CBOMCTBA YIJIEBOJOPOJIOB U CIIOCOOBI MX MOJydYe-

MEXY YITIEBOJOPOJAMU: OTKPBITHIE, 3aKPBIThIE, CMEIaH- | HUsA. CXeMbl MpeBpallleHuH, OTpa)karollle T'€HETUYECKYIO CBS3b
HBIE. MEXy YIIIEBOAOPOJAMU: OTKPBITHIE, 3aKPBITHIC CMEILIAHHBIC
21 VYPpOK-TIPaKTUKYM [0 COCTABJICHHIO CXEM MpEBpalleHHid, | BbInonHenue 3a1anuit
OTPAXAIOLIMX TEHETHYECKYIO CBA3h MEXKIY YIIEBOI0PO- (Pabora B rpynnax u napax)
JaMu
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22 [TepepaboTka yrieBogOPOAHOTO ChIPhs ITeperonka Hedtu. Kpekunr nedrenpomykToB. Kokcoxumuue-
CKO€ IIPOU3BOJCTBO.

23 XapakTepHble XMMHUUYECKHE CBOWCTBA MPEACNIbHBIX OJHO- | XMMHYECKUE CBOMCTBA KHCIOPOAOCOAEPKALIUX OPraHUYECKUX
ATOMHBIX ¥ MHOTOaTOMHBIX CHHPTOB; (peHONAa U CHOCOOBI | COSTUHEHHUI U CITIOCOOBI UX MOTYUCHUSI.

X HOIy4YEHUS BrinonHenne 3a1aHui

24 XapakTepHble XUMHUYECKHE CBOWCTBA albJETUIO0B, IIpe-

IEIBHBIX Kap6OHOBLIX KHCJIOT, CJIOXKHBIX 3(1)Hp0]3 u HUcnoas3oBanue AaT4rKa SJICKTPOIPOBOJHOCTU IIH(l)pOBOfI j1a0o-
CIOCOOBI X MOJTYYEHUSI. paTopuu

25 CxeMbl npeBpalleHuid OTPAKAIOUIUX T€HETUYECKYIO CBS3b
MEXJTy YIJIEBOJOPOIAMH M KHCIOPOACOAEpKAKMMY opra- | CXEMbI PEBPAIICHUH, OTPAXKAIOIIME TCHETUIECKYIO CBA3b MEKIY
HUYECKUMH COCAUHEHUSIMU: OTKPBITHIE, 3aKPBITHIE, CME- BCIECTBAMMU. OTKPBITBIC, 3aKPBITHIC CMEIIAHHBIC.

HIaHHBIC. .

26 VPOK-TIPAKTHKYM (DKCIIEPUMEHT) Vcnonp30Banue TeMIepaTypHOro jaaTdvka mudpoBoii madoparo-

puun

27 Crnosxuble 3¢upsl. XKupbl. YTIeBoabl. Kupbl kak nuTaTenbHbIE BelecTBa. [ MAPONM3 UM THAPUPOBaAHUE

xupoB. Morommue cpencta. OxpaHa OKpyKaromehd Ccpebl.
Kpaxman kak nurarenbHoe BemecTBo. CTpOEHHE YIIIEBOJOB.
[IpuMeHeHne yriaeBoAOB. AIETaTHOE BOJOKHO. BeinonHeHne
3alaHuN

28 XVMMHYECKHE CBOMCTBA a30TCOAEPKALUX COCIUHEHUS U XUMHYECKHE CBOWCTBA a30TCOJIEPKAIIUX COSAUHEHHS M CITOCOObI
CIOCOOBI MX MOJIYYEHUS. UX MOJIyYEHUS.

Hcnonb3oBanue pH-natunka nudposoit nadbopatopun

29 ['eHeTrnyeckas CBSI3b aMUHOB C JPYTMMH KJlaccaMH Opra-

HUYECKUX COCTMHCHUI CxeMmbl IpeBpALEHU, OTpaXkarolie FTeHETUUECKYIO CBA3b MEXY

30 ['eHeTHueckas CBSI3b aMHMHOKHUCIIOT C JPYTMMH KjaccaMH | BEIECTBAMHU: OTKPBITBIC, 3aKPBIThIC CMEIIAHHBIC
OPTraHUYECKUX COCTMHEHUHN

31 A30TcoaepKaIIHe reTEPONUKINYECKIE COETUHEHUS HUcnons3osanue pH-narunka nudposoi naboparopun

32 CxeMbl TIpeBpalIeHU MO TeMe « A30TCOAEpKaIlnue Co-
€UHEHUSD)

33 [ToHsiTHE O BBICOKOMOJCKYJISAPHBIX coequHeHUusX. OcHOB- | CMHTE3 OpraHMYEeCKHUX COCAMHEHUN B J1a0OpaTOpHWH, Ha TPOHU3-
HbIE METOJbI CUHTE3a NouMepoB. [lonuatunen. [lomu- BoacTBe. llemouku mnpeBpailieHui(penieHue 3a4eTHBIX 3a7a4 U
nponuieH. PeHosnopMalbIeTruaHbIe CMOJIBI. yIpaXHEHHI)

34 CUHTETHYECKUE KaydyyKd M CHHTETHYECKHUE BOJIOKHA. (pe-

IICHUE 3a71a9 U YIPAKHCHHH )
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KaneHpgapHo-TeMaTH4ecKoe IJiaHUpoBaHUe 3jeKTruBa 11kJjacc 34 yac (1 yac B HeJiesio).

Ne Hara | Jlata | HaumeHoBaHHE TEMBbI DJIEeMEHT CoJIepKaHUs
n/m | miaH | dakr
1 Crpoenue atoma. U30TOmBI. SAnpo u snexkTpoHHas 000s104Ka. DNEKTPOHBI U MPOTOHBI. MUKpOMUp U Makpomup. dyamuzm
YaCTHUI] MUKPOMUDPA.
Pewenne 3amau
2 OcHOBHbIE TIOHATUSL W 3aKOHBI | PemnieHue 3a1ay ¢ NpUMEHEHUEM 3aKOHA COXPAHEHMSI MacChl BEILIECTBA, 3aKOHA MOCTOSHCTBA
XUMUU COCTaBa, 3aKOHA COXPAHEHHUSI SHEPTUH .
3 PacuéTnl c npuMeHeHueM | Pemenue 3amad
ypaBHeHusi ~ MeHngeneeBa — —
Knaitnepona
4 OcoGenHoctu pa3Mmerienus | GU3UYEeCKUii CMBICT KBAaHTOBBIX 4YHceNl (IJIaBHOE, OpOWTAIbHOE, MarHUTHOE CIIMHOBOE
9JIEKTPOHOB MO oOpOuTansiM B | KBaHTOBbIe uucia). [lonarue aroMHON opOuTanu. 3aceleHHWe aTOMHBIX oOpOuTanen
aToMax MaybIX ¥ OOJBIINX snexktpoHamu. [IpuHunn MuHrMMyMa sHepruu, npuHuu [laynu u npaBuno XyHna.
IEPUOLOB Brinosninenue 3aganui
) Crpykrypa nepuoanueckoit | CTpykTypa MepuoIuYecKol cuctemMbl xumuueckux osnemeHtoB JI. WM. Menneneesa.
CUCTEMBI xumuyeckux | OmpeneneHue CTpOeHusl aToma 1o X KoopJAuHaTaM. BeinosiHeHue 3a1anuit
anemenToB 1. 1. Menaeneena.
6 BanentHOCTB u cTeneHs | BaneHTHbIe 21eKTpoHBI. BaneHTHOCT. BaneHTHBIE BO3MOKHOCTH aToMOB. [IprunHa BeIcHIer
OKHUCJIEHUS BAJICHTHOCTH aTOMOB, BJICHTHOCTh AJIEMEHTOB MPU 00pa30BaHUN XUMUYECKOH CBSI3H MO JOHOPHO-
AKIETITOPHOMY MEXaHU3MY, TPaUIECKHe CXEMbI CTPOSHHS BHEIITHUX JICKTPOHHBIX CIIOEB aTOMOB
XUMHIYECKHX AJIEMEHTOB B BO30YK/IEHHOM U HEBO30Y K IEHHOM COCTOSIHUY. BhiNoHeHre 3aaanuit
7 OcHOBHBIE BHUABl XUMHYECKOH | Bua XUMHUYECKOW CBSI3W B MPOCTHIX U CIOXKHBIX BEIIECTBAX, CXEMbl 0Opa30BaHMs BEIIECTB C
CBSI3M, MEXaHM3Mbl HX 00pa- | pa3NHMYHBIMHU BUIAMH CBSI3H, MEXaHU3M 00pa30BaHMs JOHOPHO-AKIIENTOPHOM, KOBAJICHTHOM CBSI3H,
30BaHUs 0COOEHHOCTH BOJIOPOTHOM CBSI3U
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8 Tunet Kpucraumueckux | MloHHass Xumuueckass CBSI3b M HOHHBIE KpUCTaJUIMYecKue pemeTkd. KoBaeHTHas
PELIETOK U CBOMCTBA BELIECTB XUMHUYECKass CBsI3b W €€ Kiaccu(uKamus: MO0 MEXaHW3My oOpa3oBaHus (OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN), MO 3JIEKTPOOTPULIATEIHHOCTH (MOJISIpHAsl W HEMOJIsApHasi), IO
croco0y MmepeKpbIBaHUs JIEKTPOHHBIX OpOUTaNel (cUrMa U MH), 10 KPaTHOCTH (OJWHApHAs,
NBOMHAs, TpoWHas, mnoayTopHas). [lomsipHOCTH CBSI3U U MOJSPHOCTH  MOJIEKYJIBL.
Kpucrannuueckue pemerku i BEIIECTB C STOW CBS3bIO: aTOMHAas U MOJIEKYJISIpHAS.
Meramnueckass XHUMHUYECKash CBSI3b M METAJUIMYECKash KPUCTAUIMYECKas pellleTKa.
BonopoaHas cBA3b: MEXMOJEKYJIApHAs U BHYTPUMOJIEKYJsIpHas. MexaHusm oOpa3oBaHUs
3TOI CBsI3U U ee 3HaueHue. MloHHas CBsA3b Kak NMpeaesibHbIN Cllydail KOBAJIEHTHOW MOJIAPHOM
CBSI3U; TIEPEXO] OJTHOTO BU/IA CBS3H B APYTOM; pa3HbIC BUbI CBSI3€H B OJTHOM BEIIECTBE.
BrinosiHeHUE TECTOBBIX 3aIaHUI
9 XapaKTepUCTUKU XMMUYECKOW| OCHOBHbBIE XapaKTEPUCTHKM xumuueckod cBs3u (Hacklmaemoctb,  MoJIIpU3yeMOCTb,
CBSA3HU. HaIpaBJIEHHOCTH). BrinonHeHue 3a1anuii
10 [IpOCTPaHCTBEHHOE  CTPOCHHE | SP° - THOPHAM3ALMS y AIKAHOB, BOJIBI, AMMHAKa, AIMa3a.
MOJICKYJI ~ HEOPTaHWYECKHX | sz - TUOpUIU3aINS Y COeTMHEeHUM 00pa, aJIKeHOB, apEHOB, INCHOB, TpaduTa.
OpraHUYECKUX BEILECTB. Sp - rubpuaU3anus y COeAMHEHUN OeprIlns, alKuHOB, KapOuHa. ['eomeTpus Monekyn
Ha3BaHHBIX BEIIECTB.
Brimonnenune 3aganuil
11 JlucniepcHbIE€ CUCTEMBI. [TonstTe o nucnepcHbx cucremax. JlucnepcuoHHas cpena W aucnepcHas (asa. [leBsiTh
TUIIOB CUCTEM U X 3HAYEHUE B MPUPOJIE U KU3HM YenoBeka. /lucnepcHas cuctemMa ¢ KUAKON
CpeJIoii: B3BECH, KOJIJIOWHBIE CUCTEMBI, UX Kiaccuduxanus. 3oau u renu. ddpdext Tunpans.
Koarynsauus. Cunepesuc. MosiekynsipHble U HCTUHHBIE PACTBOPBI.
12 3amaun C HUCIoJIL30BaHueM | Perenue 3amag
pPa3HBIX CHOCOOOB BBIPAKEHHS
KOHIIEHTPALlUU PACTBOPOB.
13 Pacuérnl, CBsI3aHHBIE ¢ | Pemrenue 3agau
MIPUTOTOBJICHUEM pPacTBOpPOB.
[IpaBuno cmemieHusi pacTBOPOB,
(«IIpaBUIIO KPECTAY).
14 Kpucramnoruaparst Pemrenne 3amau
15 Knaccudukamms xuMuueckux | [IoHsiTHE O XUMHYECKON peakuuu, €€ OTJIWYhe OT SAJNCpHOM peakiuu. Peakuuun
peakuuii B OpPraHMYECKONM U | aJUIOTPONU3ALMU U U30MepHu3aluuu. Peakuuu, uaynme ¢ u3MEHEHHEM COCTaBa BELIECTBA: 110
HEOPraHU4eCKOW XUMUHU. YHCIy U XapaKTepy pearupyroumx U 00pa3yronxcs BelecTB (pa3ioxKeHus, 3aMelIeHMs,
oOMeHa, coeIMHEHHs); To u3MeHeHuto creneHeil okwcinenuss (OBP u we OBP); mo
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TeroBoMy 3¢ dekty (3K30- U HAOTEpMHUUECKHUE); MO (haze (roMo- U TeTepPOreHHBIE); IO
HampaBieHulo (oOpaTuMbple M HeoOpaTHMbIE); 10 HCHOJB30BAHMIO  KaTaau3aTopa
(KaTaIMTUYECKUE U HEKATATUTUYECKHE); 10 MEXAHU3MY (paJuKaJIbHbIE U HOHHBIE); [10 BULY
SHEpIuH, MHHULAUPYIOLIEeH peaKIuio (poToxmmuueckue, paaualnoHHbIE,
ANEKTPOXUMUYECKUE, TEPMOXUMHUUECKUE).

Brimonnenue 3aganui

16

CKOpOCTb XUMHUYECKUX PEAKLUH.
DakTopsl, BJIMSIOLINE Ha
CKOPOCTb pPEaKLUH.

[lonsitue o ckopoctu. CKOpPOCTb IOMO- U TE€TEPOr€HHOM peakuuil. DHeprusi akTUBALUU.
@axkTophl, BIAMSAIOUIME HA CKOPOCTb pEaKUUil: Mpupoja pearupyrolux BeELIECTB,
KaTaJlu3aTopbl, TeMIeparypa, KOHUEeHTpauus. Karamu3 TroMo- UM TIeTeporeHHbId, HuX
MexaHu3Mbl. DEPMEHTHI, UX CPABHEHHE C HEOPraHUYECKUMHU KaTainu3zaropamu. UHruGuTopsl
U Katanutuyeckue a71bl. [[Io0BepXHOCTh CONPUKOCHOBEHHUSI pearupyroluX BEUIECTB.
Brinonnenue 3agaHuil.

17

XHUMUYECKOE PABHOBECHE.

[lonaTHe O XMMHMYECKOM paBHOBeCHMHM. PaBHOBECHBIE KOHIEHTpauuu. J(MHAMHUYHOCTH
paBHOBecusi. KoHncTanTa paBHOBecus. DakTOpsI, BIKAIOIINE HA CMEIICHUE PAaBHOBECUS:
KOHIIEHTpanus, nasiaenue, remneparypa. [Ipuanun Jle [Hlatense. Beimonxnenne 3a1anuid.

18

[Tpon3BOACTBO CEpHON KHCIOTHI
KOHTAKTHBIM CIIOCOOOM.

[TpoMbIIIIEHHOE TTOTYYEHUE XMMHYECKUX BEHIECTB Ha MPUMEPE MPOHU3BOJCTBA CEPHOU
KUCHOTHL. [IpMHIUITBI XMMUYECKOTO TPOU3BOJICTBA
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH CPelibl U €r0 MOCIEACTBUS

19

OKUCIUTEIBLHO-
BOCCTAHOBUTEIBLHEIE
peakuuu(OBP).

Crenenb okucienus. Knaccudukanus peakuuii B cBeTe AIEKTPOHHON Teopuu. OCHOBHBIE
nonatuss OBP. Meronel cocraBienuss ypaBHeHuid OBP: merton snexTpoHHOro Oanasca,
MeTo] nonypeakuuii. Biusnue cpeast Ha nporekanue OBP. Knaccugukanuss OBP. OBP B
OpraHN4YeCcCKOr XMMHH. BeInonHeHne 3a1aHui.

20

DIIEKTPOIUTHYECKAS
muccormarus. (9./1.)

BHGKTPOJ'II/ITLI U HEOJICKTPOJHUTHI. MexaHn3M SHGKTpOHHTquCKOﬁ aucconuanuum  C
pa3auYHbIM BUAOM CBsi3U. CBOMCTBAa KaTMOHOB M aHMOHOB. KHMCIIOTBI, cOlM, OCHOBaHUS B
ceere O.J[. Crenenp O./1.1 €€ 3aBUCUMOCTB OT IPUPOABI JIEKTPOJIMTA U €0 KOHIIEHTPALIMH.
KoncranTa qucconmanuu. Crynenuaras nucconuanysi. CBONCTBAa pacTBOPOB 3JIEKTPOIMUTOB.
Mcnonp30BaHue 1aTYMKA 3IEKTPONPOBOAHOCTH HUPPOBOH 1abopaTopun

21

Bonopoansliil nokasaresns.

Huccoumanuss Boael. Koncranta e€ amccounanunu. VIOHHOE MpPOU3BENEHUE BO/IBI,
Bonopoansiii mokazarens - pH. Cpenbl BOOHBIX pacTBOPOB 3JEKTPOJIUTOB. 3HAYECHHE
BOZOPOJHOTO TIOKA3aTelsl Il XMMHYECKUX U OMOIOTMYECKUX TpoleccoB. Vcmonp3oBaHue
pH-naTunka mudposoii 1aboparopuu

22

I'mpponus.

Ilonstne  rugpomusza. [waponus  opraHM4ecKMX M HEOPraHMYECKMX  BELIECTB
(TajmoreHaKaHOB, CIOXHBIX A(UPOB, YIIIEeBO0B, O0enkoB, AT®) u ero 3Hauenwue. [ uaponms
coieid - Tpu ciydas. CryneHuaTslii ruaponus. HeoOpartumelii ruaponus. Ilpaktuueckoe
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3Ha4YCHHE THAposn3a. BeimonHenue 3amanmii. Mcmons3oBanwe pH-nmatumka 1udpoBoit
nabopaTtopuu

23

Meramibl.

[lonoxxeHne MeTajuIoB B IEPUOJUYECKONM CHUCTEME M CTPOCHHME HX aroMoB. lIpocteie
BEILIECTBA-METAJUIbL: CTPOEHUE KPHUCTAUIOB M  METaJUIMYecKass XUMUYECKas CBS3b.
Amnotponusi. O6mmume ¢pu3nyecKrue CBOWCTBAa METAJUIOB M BOCCTAHOBHUTEIBHBIC CBOMCTBA UX:
B3aUMO/ICIICTBUE C HEMeTa/llaMu (KHCIOPOJIOM, TaJloreéHaMH, CEPOM, a30TOM, BOJIOPOJIOM), C
BOJIOM, KHCJIIOTaMH, pPacTBOpaMU COJIeH, OpPraHMYECKUMHU BEIIECTBaMHU (CIUPTaMH,
rajioreHajakaHamu, eHoJIOM, KUCIIOTaMH), cO mienodaMu. OKCUIBI U THAPOKCUABI METAIIIOB.
3aBUCHMOCTH CBOMCTB 3THX COCIMHEHHI OT CTEIICHEW OKUCICHUS METAILIOB. 3HAUCHUE
METAJUIOB B PUPOJIE U KU3HU OPTaHU3MOB.

24

Koppo3sus meramios

[lonstue xoppo3uu. XuMHuYecKas KOppo3us. DIeKTpoxumuyeckas Kopposus. CrocoObl
3alUThl METAJJIOB OT KOPPO3HUHU.

OOme crmocoObl MOMYyYSHHsT METALIOB. MeTayuibl B MPUPOJE. METAJUTYPTHsl M €€ BUJBL:
IUPO- U TUAPO- IEKTPOMETAIUTYPIrHsl. DJIEKTPOJIN3 PACIUIaBOB M PACTBOPOB COETUHEHUN
METAJUIOB M €r0 3HAaueHHE.

25

Pacuérel mo Teme «eKTpOIIH3»

Brmmonnenue 3amanuii.  VMcnosnb3oBaHuWe — JaT4YMKa  DJIEKTPOIPOBOJHOCTH  IU(POBOI
nabopaTopuu

26

Hemeraminl.

[lonoxenue HemeTauIOB B IEPUOJWYECKOM  CUCTEME, CTPOCHHME HUX  aTOMOB.
DneKTpooTpuliaTeTbHOCTh. HepTHBIE ra3sl. HemeTaiel - mpocThie BemecTBa. ATOMHOE U
MOJIEKYJIIDHOE ~ CTpoeHue ux. Aumorponusi. XUMHUYECKHE CBOWCTBA HEMETAJLJIOB.
OxucnauTenbHble  CBOICTBAa: B3aUMOJEHCTBHE C MeTalylaMH, BOJOPOJOM, MEHee
JJIEKTPOOTPULIATEIIBHBIMU ~ HEMETAJUIAMH,  HEKOTOPBIMM  CJIIO)KHBIMM  BELIECTBAMM.
BoccranoButenbHble CBOIMCTBA HEMETANIOB B peakuusx co (TOpoM, KHCIOPOAOM,
CJIO’KHBIMU BEILECTBAMHU-OKUCIUTENAMHU (a30THOW U CEpHOM KHCIIOTaMu U Jp.). BogopoaHsie
COeIMHEHUST HeMeTauioB. llomydeHne uX CUHTE30M M KOCBEHHO. CTpOoeHHE MOJIEKYNI H
KpUCTAJJIOB 3TUX coenuHeHuil. dusnyeckue cpoiictBa. OTHOlIEeHUE K Boje. M3menenue
KHCIIOTHO-OCHOBHBIX CBOMCTB B Inepuojax M rpymnmnax HeconeoOpasyromue u
coneoOpasywomue okcuabl. Kucmopomnele KHUCIOTHL. VI3MeHEHHE KHCIOTHBIX CBOWCTB
BBICIIIMNX OKCUJIOB ¥ TUAPOKCUIOB HEMETAJIOB B IEPUOAAX U IPyMIax.

27

Kucnorsl  opranundeckue
HEOpraHu4ecKue.

u

3aBHCHUMOCTB CBOMCTB KHCJIOT OT CTEIICHH OKHCIICHHUS HEMETalIa.

Kucnotsr B cBete nporonutrdeckoi Teopuu. ConpsikeHHbIE KHCIOTHO-OCHOBHBIC TTaphI.
Knaccudukanuss opraHudeckux M HEOpPraHMYecKux Kucior. OOmme cBoicTBa KHUCIOT:
B3aUMOJCHCTBHE OPTaHMYECKUX M HEOPraHMUYECKHX KUCIOT C METaUIaMH, OCHOBHBIMH H
aM(QOTEpHBIMU OKCHJAMH M THJIPOKCHAAMH, C COJSIMH, OOpa30BaHUE CIOXKHBIX 3(HUPOB.
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Oco0eHHOCTH CBOWCTB KOHIIEHTPUPOBAHHON CEPHOW M a30THOM KUCIOT. OCOOCHHOCTH
CBOWCTB YKCYCHOW U MYpPaBbUHOU KUCIIOT.
Brimonnenue 3aganui
28 AMpoTepHbIe OpraHUYecKue u AmdoTepHbIe COCIMHEHUS B CBETE MPOTOJIMTUYECKON TeoprHu. AMQPOTEPHOCTH OKCHIOB U
HEOPraHWYECKHE COCAMHEHUSI. THIPOKCUIOB TEPEXOJHBIX METAIJIOB: B3aUMOJIECHCTBHE C KHUCIOTaMHU M IIEJIO0YaMHU.
Hcnonws3zoBanne pH-gaTunka mudpoBoii 1aboparopun
29 [Tonsitue 0  KomIuiekcHbIX | KomruiekcooOpa3zoBarenb, JHraHabl, KOOPAWHAIIMOHHOE YHUCIIO, BHYTPEHHAA cdepa,
COEIMHEHUX BHemHAA cdepa. HomeHknatypa naHHbIX coenuHeHMd. IIpumepbl  coeanHeHUi.
AM(DOTEpHOCT aMUHOKHCIIOT: B3aUMOJIEHCTBUE aMUHOKHUCIIOT CO IIEI0YaMH, KUCIOTaMH,
CIMpTaMH, JIpyr ¢ ApyroM (oOpa3oBaHUE MOJUMENTUAOB), 00Opa3oBaHHE BHYTPEHHEH COJM
(bumonsipHOrO HOHA
30 I'enetnueckas cBA3b  MexAy | IIoHATHE O FeHETUYECKOM CBSI3M M I€HETUYECKHUX PsAJIaX B HEOPraHWYECKOM M OpPraHu4eCKOn
KJlaccCaMd  OpraHMYecKMX U | XUMHUU. ['eHeTHueckue psaapl MeTamia (Ha IpuMepe KaJlblus U jKkese3a), HeMeTasuia (Cepbl U
HEOPraHUYECKUX COCAUHEHUH. KpEMHUs), NEPEXOJHOr0 3eMeHTa (IuHKa). ['eHeTnueckue psiibl U F€HETUYecKasl CBS3b B
OpPraHUYeCcKOM XMMHHU (COeTMHEHMS JBYXaTOMHOTO yriepojia). EnnHcTBO Mupa BemecTs.
Brinmonnenue 3aganui
31 Henouxn IIpeBpalleHnl, | BeimonHenue 3aganui
OTpa)karoIlue TEHETUUYECKYIO
CBSI3b MEeXay  Kiaccamu
HEOPraHUYECKUX u
OpPraHMYECKUX BEILECTB.
32 XUMUS U DKOJIOT U XUMHUECKOe 3arpsi3HeHHe OKpyxkarwmei cpeasl. OxpaHa ruapochepbl 0T XUMHUYECKOTO
3arpsi3HeHus. OxpaHa MOYBBI OT XHUMHUYecCKoro 3arpsi3HeHus. OxpanHa armocdepsl OT
XUMHYecKoro 3arpsisHeHus. OxpaHa ¢uopel M (ayHbBl OT XMMHUYECKOTO 3arpsi3HEHHUS.
buortexHonorus u reHHast UHXEHepUs.
BricTymenus yqamuxcst
33 XuMus U noBceHeBHas ku3Hb | JlomamHsas anrtexka. Moromue u uuctsaue cpeactsa. CpeactBa OopbObl ¢ OBITOBBIMHU
4eJIoBeKa HacekoMbIMU. CpencTBa JIMYHOW TMTMEHBl M KOCMETUKHM. XMMHS M INHIA. MapKkupoBKa
YIaKOBOK MUIIEBBIX M THTUEHUYECKHUX MPOJYKTOB M YMEHUE UX YUTATh. DKOJOTHUS KUJIHILA.
XHMHUS ¥ TEHETHKA YEJIOBEKA.
BeicTynnenus ygamumxcst
34 ITogBenenue UToros BeicTyruienus yyammxcs
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CamoaHanus.

1. Ha xakom cozepskareapHOM MaTepuaiie?

- Ha marepuaie opranndeckoii u obmeit xumuun (10,11 knacc).

2. Yem conepxaHue Kypca OyJeT KayeCTBEHHO OTIMYaThCs OT 0a30BOro Kypea ...?
-coJiepkanuu Kypca xumuu B 10-11-x kitaccax mpeicTaBieHbl TOJIBKO OCHOBOIOJIATA0IINE
XMMUYECKHE TEOPETUYECKHE 3HAHUS], BKIIIOYAIOLe camble o01ue cBefeHus. IloBepxHocTHOE
U3Y4E€HHE XUMHUH He 00JIer4aeT, a 3aTPYAHSIET €€ YCBOESHUE

3. KakuMu yueOHBIMU 1 BCIOMOTaTeIbHBIMU MaTepuaiaMu o0ecrieueH?

1. Jlunaktuyeckue Matepuaiisl o oprannueckoit xumuu 1 10 -11xnaccoB Tarapckoit
0011e00pa3oBaTeIbHON IITKOJIBI

2. XuMHA: TPAaKTUKYM 110 opranndeckor xumun. 10-11xmaccel/ coct. H.W. Tynun. - Boarorpan:
Vuawurens, 2006

3. Xumus: nmpakTukyMm 1o oomeit xumun. 10-11kmacesl/ coct. H.W. Tynun. - Bonrorpaa: Yuu-
Teab, 2006

4. 3amauHuK ¢ «oMomHIUKoM». 10-11kmaccel: mocoOue st ydammxcst 001meoopa3oBaTeIbHBIX
yupesxxnenunit /| H.H.I'apa, H.W. T'abpyceBa. —M. : IIpocsemienue, 2009

5. Yuumcs pemats 3amaun o xumu. 8-11 knaccer/aBt.-coct. P.A. bouapaukosa. —-1371.2-¢. -
Bosrorpan: Yuurens, 2016

4. Kakue BUBI JeSITEIbHOCTH BO3MOXKHHI ... 7

- peleHue 3a/1a4;

- BBITIOJIHEHUE YIIPaKHEHHIA;

- BBITMOJIHEHHUE MTPEBPAILEHHUH 110 OPraHn4YecKoil 1 HEOPraHUYECKON XUMUH;

- BBIIIOJIHEHUE NMPAKTUYECKUX PadOoT (peleHne SKCIIEPUMEHTAIBHBIX 3a7a4);

- HamMcaHue pedepaTos;

- IOArOTOBKA MPE3EHTAUI

6. Kakue BuJIbI pabOT MOTYT BBINOJHUTH ydaruecs?

- Haniucanue pedepar;

-COCTaBJICHHE MPE3EHTALINY;

- BBIIIOJIHEHUE KOHTPOJIBLHOTO TECTA.

7. KakoBa 7107151 cCaMOCTOSATEIBHOCTH yYEHHKa ?

- Yyamuecst MOTYT BBIOpATh BHJI OTYETHBIX pabOT M3 MPEIOKEHHOT0 TIepeyHs, [ | IuTeparypy,
10 KOTOPO# OHU OyJyT FOTOBUTH COOCTBEHHBIE pAOOTHI.

8. KakoBbI KpuTEpHH yCHIEITHOCTH?

- Y4eHUK NMoJy4aeT 3a4eT MPHU YCIOBUH BBIMOJIHEHUS paboThl, B IPEJIOKEHHON yUUTEIeM
dhopme ¢ cob0IeHNEeM CTaHIapTHBIX TPEOOBaHMM K HX 0OPMIICHHUIO. [ |

JlononmHuUTENbHBIE OaJIIbl BBICTABIISIOTCS 3 BHIIIOJHEHHE JOTOJIHUTEIBHONW paboThl, yyacTus B
MEPOTPHUSATHSIX, POBOJAUMBIX TI0 TIPEJMETY, YIaCTHE B OJIMMITHAIAX JTFOOOTO YPOBHSI,
MHUIMATUBHYIO MYOJIMYHYIO MPE3EHTALIMIO CBOEH pabOTHI B IIKOJIE WIIM 32 €€ MpeaesiaMu
(KOHKYpC, CMOTp, TyOIUKAIUs U T.I1.).

Htorosas paboTa cuMTaeTCs BHIIOJHEHHBIM, €CITH YYEHUK 3aBOEBBIBACT ITPU30BOE MECTO Ha
OJIMMITHAJIE MyHUITUTIATEHOTO YPOBHS

9. Kakum o6pa3om B nporiecce paboTbl OyaeT GUKCHpOBaThCS TUHAMUKA HHTEepeca?

- CobecenoBanue B mporiecce padoThl

10. KakoBa (opma UTOroBOI OTYETHOCTU?

- BBICTaBJIEHUE pabOT Ha IIKOJIbHBIX MEPOIPUATHUSIX.



