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PABOYAS ITPOT'PAMMA

y4e0HOro IpeaMeTa « XuMHMsD)

ba3oBblii ypoBeHb

1. Ilnanupyemble pe3yJibTaThl 0CBOEHHUSI Y4eOHOI0 nmpeaMeTa

1.1. JInuHOCTHBIE IJIAHUPYEMBbIE Pe3yJIbTAThI

YV

JIuuHocTHbIE pe3yabTaThl o0yyarommxcs 10 u 11 kiaaccon

10 kiaace

11 kiaace

1. CamoonpenesieHue

(IMYHOCTHOE,  KH3-
HEHHOe, mpodeccuo-
HAJIbHOE)

1.1. Copmuposannocmov poccuii-
CKOU  2panicOaHCKou UOEHMUUHO-
cmu: NampuomusMa, Yean#Cemus K
Omeyecmsy u ceoemy Hapooy, yye-
cmea 2opoocmu 3a C80ll Kpat, C8010
Poouny

1.1. Cgopmuposannocmv poc-
CULICKOU  2padCOaHCKOU UOeHMUY-
HOCMU, NAMPUOMUMA, VEANHCEHUs.
K c80emy Hapooy, Yy8cmea Omeem-
cmeenHocmu neped Poounoii, eop-
docmu 3a ceoli Kpai, ceoro Poouny,
npowiioe U Hacmosujee MHO2OHA-
yuonanvHo2o  Hapooa  Poccuu,
cgpopmuposannocme yeasceHus
20CY0apCcmeeHHbIX CUMB0I08 (2ep0,
Gnae, cumn)

1.2. Oco3Hanue ceoux KOHCmMumy-
YUOHHBIX npas u o00sa3aHHOCmell,
V8adiceHue 3aKOHA U NpasonopsaoKa

1.2. Chopmuposannocmov 2padic-
O0anCKoU NO3UYUU KAK AKMUBHO20 U
OmMBemCcmeeHH020 YleHa pPOCCUll-
CcK020 0bujecmeda, O0CO3HAIOULE20
C60U KOHCMUMYYUOHHblE Npasa U
0053aHHOCMU, V8aAXCAIOWe20 3aKOH
U NPasonops0oK

1.3.  Ceopmuposannocms  camo-
yeadiceHusi U «300pogouy  «A-
KOHYenyuuy

1.3. Obnaoanue wyscmeom cob-
CMBEHHO20 OOCMOUHCMEA

1.4. Vcemoiiuusas ycmanoeéka Ha
npuHamue 2yMAHUCMu4YecKux, oe-
MOKPAMuyeckux u mpaouyuoHHbIX
YeHHOCmeUu  MHO2OHAYUOHAIbHO20
pocculicko2o obujecmea

1.4. Ilpunamue mpaouyuoHHvIX
HAYUOHANbHLIX U  0bweyenoseye-
CKUX 2YMAHUCMU4eCcKux u 0emo-
Kpamu4eckux yeHHocmeu

1.5. Ocosnanue saxcHocmu cayice-
Hus Omeuecmsy, e2o 3aujumsl

1.5. I'omosnocmov K cnysceHuro
Omeuecmay, e2o 3awume

1.6. Ilpoexmuposanue cobcmeen-
HbIX JICUSHEHHBIX NIAAHO8 8 OMHO-
wenuu K oanvHetwel npogeccuo-
HAIbHOU 0esamenbHOCIU C Y4emom
COOCMBEHHbIX  B03MOJCHOCTMEN, U
ocobenHocmell pevlHKa mpyoa u
nompeonocmeil pecuona

1.6. Cgopmuposannocms oco-
3HaHHO20 @blbOpa Oyoyweu npo-
Qeccuu, 6 mom uucie c yuemom
nompebnocmeil pezuona, u 603-
MOJCHOCmEU — peanuzayuu  coo-
CMBEHHBIX ~ JCUSHEHHBIX — NIAHO8,
omHuouLen

ue K npogheccuonanvHou Oes-
MENbHOCMU ~ KAK ~ 803MONCHOCMU




YV

JIuuHocTHbIE pe3yabTaThl o0yyarommxces 10 u 11 kiaaccos

10 kiaace

11 kiaace

yuacmusi 8 peueHuu JUYHbLX, 00-
WeCmBeHHbIX,  20CYOAPCMBEHHbIX,
00WEeHAYUOHAILHBIX NPODIeM

1.7. Cghopmuposannocms yerocm-
HO20  MUPOBO33PEHUs, COOMEem-
CMBYIoUe20 COBPEMEHHOMY YPOBHIO
pazeumusi HayKu u 00WecmeeHHol
NPAKmMuKu, Y4umvlearue2o coyu-
anvHoe,  KYIbMypHoe, S3bIKOBOE,
0YX08HOE MHO2000pa3ue co8pemeH-
HO020 MUpa

1.7. Cghopmuposannocms mupo-
6033DEHUS,  COOMBEMCMBYIOUE20
COBPEMEHHOMY YPOBHIO DA38UMUsL
HayKu u 00ujecmeeHHol NPaKkmuKu,
OCHOBAHHO20 HA Ouanoee Kyibmyp,
a makoice paziuyuHulx Gopm odue-
CMBEHHO20 CO3HAMUS, OCO3HAHUE
c80e20 Mecma 8 NONUKYIbIMYPHOM
mupe

2. CmbIc1000pa3oBa-

HHE

2.1. Cgopmuposannocms ycmoti-
YUBLIX OPUEHMUPOB HA CAMOPA3BU-
mue U CamMoOB0OCNUMAHUE & COOM-
gemcmeuy ¢ odujeyenoseyecKkumMu
HCUSHEHHBIMU YEHHOCMAMU U udea-
Jamu

2.1. Chpopmuposannocmes 0OCHO8
camopazeumusl U Camo80CHUMAaHUsL
6 coomeemcmauu ¢ oowevenogeye-
CKUMU YEHHOCMAMU U Udearamu
2padcoanckozo obuecmea

2.2.  Ceopmuposannocms camo-
cmosimenbHOCMU 8 Y4eOHOU, Npo-
EeKMHOU U Opyeux euoax oesimev-
HOCMU

2.2. Tomoenocmv u cnocob-
HOCMb K CAMOCMOSAMENbHOU, MEOp-
yeckoUu U OMEEMCMEEeHHOU Oesl-
menbHOCImU

2.3. CgopmuposanrHocme ymeHuil
COmpyoHuyecmea co C8epCmHUKA-
MU, OembMu MAAOue20 6803pacma,
83POC-TLIMU 8  00PA308AMETILHOL,
o0buje-cmeeHHo Noe3HoU, yuebHO-
uccne008amenbCkol, NpoOeKmHou u
Opyaux 8uoax 0esmenbHoCmu

2.3. Cpopmuposannocmv Hagbi-
KO8 COMPYOHUYECm8d CO C8epCm-
HUKamMu, O0emvMu MAAOwe20 B03-
pacma, 83pocivlMu 8 0bpazosa-
MeNbHOU, 0O0UWeCmE8eHHO NOLe3HOl,
VUEOHO-UCCTe008aMEeNbCKOU,  NPO-
eKMHOU U Opyeux 8uoax oesmeb-
HoCmu

2.4. Cnocobnocms eéecmu ouanoe ¢
opyeumu  1100bMU, O00CMUcAMb 8
HeM B83AUMONOHUMANUS, HAXOOUMDb
oowue yeiu u compyoHuU4amo OJis
UX O0OCMUINCEHUSL

2.4. Ceopmuposannocms moie-
PAHMHO20 CO3HAHUSL U NOBEOCHUS. 8
NOAUKYIbMYPHOM — Mupe, — 20MOo6-
HOCMb U CHOCOOHOCMb 8ecmu Oua-
7102 ¢ OpyeuMu 1i00bMuU, 00CMU2ams
6 HeM 63aUMONOHUMAHUS, HAXO-
oumv 0dwue yeaiu u compyoHuuamo
OJI51 UX OOCMUNCEHUS

2.5. Cgopmuposannocmo npeo-
cmaenenuti 0 He2amueHblX Nocjeo-
CMBUSAX IKCmMpeMusmd, HAYUOHA-
auzma, Kcenoghoouu, OUCKPpUMUHA-
YuU NO COYUATLHBIM, PeTUSUOZHBIM,
PAcoBbIM, HAYUOHANLHBIM NPUSHA-
Kam 05 IUYHOCMU U 00uecmea

2.5. Cdopmuposannocmv cno-
COOHOCMU NPOMUBOCMOAMb  UOEO-
Jl02uU IKCMpemu3ma, HAYUoOHAaIu3-
Mma, Kcemogodbuu, OuUCKpumMuHayuu
N0 COYUATbHBIM, PETUSUOZHbIM, pa-
COBbIM, HAYUOHANbHLIM NPUSHAKAM
U Opyeum He2amueHviM COYUATb-
HbIM SI8NIEHUAM

2.6. Hanuuue nompebnocmu 6 ¢hu-
3UYeCKOM  CamMoCOBepPUIEHCMBO8A-
Huu, 3AHAMUAX CHOPMUBHO-
0300pOBUMENbHO desimebHo-

2.6. Ilpunamue u peanuszayus
yenHocmel 300p08020 u bezonac-
HO020 00pa3a JHCuUsHu, Haludue no-
mpebHocmu 8 (QuU3UUeCKOM Ccamo-




YV

JIuuHocTHbIE pe3yabTaThl o0yyarommxces 10 u 11 kiaaccos

10 kiaace

11 kiaace

cmblo, Henpusamue 8peoHbIX NPUBbl-
yeK: Kypenus, ynompeoaieHus aiKo-
2015, HAPKOMUKO8

COBEPUIEHCINBOBAHUU, — 3AHAMUSX
CNOPMUBHO-0300POBUMENILHOU  Oe-
AMENbHOCMbIO, Henpusimue 6peo-
HbIX NPUBbIYEK: KYPEeHUsl, YNompeo-
JIeHUsL ANIKO20.15, HAPKOMUKO8

2.7. Ceopmuposannocmv omeem-
CMBEHHO20 OMHOWleHUs. K COO-
CMBEHHOMY PU3UYECKOMY U NCUXO-
JI02UYECKOMY 300p08bi0, KAK CO0-
CMBEHHOMY, MAK U Opyeux ooell,
811a0eHUe OCHOBAMU OKA3AHUS nep-
801 NOMOWU

2.7.  Cdopmuposannocms  be-
PEJCHO20,  OMBEMCMBEHHO20 U
KOMNemeHmHO20 OMHOWEHUsL K (u-
3UYeCKOMy U  NCUXOJIOUYECKOMY
300p08bI0, KAK COOCMBEHHOMY, MAK
u Opyeux nooei, YMeHue OKda3bl-
8amb NepeyIo NOMOUb

2.8. Cnocobrocms Kk camoobpaso-
BAHUIO U Op2AHU3AYUU CAMO0DPA-
308aMENbHOU  0essmelbHOCU  OJls
docmudiceHuss  0OpPA308amMenbHbIX
pe3yibmamos

2.8. Tomoenocmv u cnocob-
HOCMb K 00pA308aHUI0, 8 MOM YUC-
je camooopazo8anuio, Ha Npoms-
JHCEHUU BCEll HCUSHU

2.9. Ilonumanue HeobXoO0umMocmu
HeNnpepuleHO20 00pPA308aHUsL 6 U3-
MEHAIWeMCS Mupe, 8 MoM Yucie 8
chepe  npogeccuonanvHol  Oes-
meibHOCmU

2.9.  Cdopmuposannocms  co-
3HAMeNbHO20 OMHOUIeHUS K Henpe-
Dpbl8HOMY 00pA308aHUI0 KAK YClO-
8UI0 YCHEWHOU NpoghecCcUOHANbHOU
U 00WecmeenHol 0esiImenlbHOCU

3. HpaBcTBeHHO-
ITHYECKAsl OpMEeHTAa-

s

3.1. Oceéoenue u npunsamue oobuje-
YenoeeuecKux MOpPANbHbIX HOPM U
yeHHocmell

3.1. Ceopmuposannocmov Hpas-
CMBEHHO20 CO3HAHUSL U NOBEOeHUs
Ha OCHOB8e Yc8oeHus obujeuenoge-
yecKUx yeHHocmeli

3.2. Ceopmuposannocmev cospe-
MEHHOU 3KON02UHECKOU KYIbMmypbl,
NOHUMAHUsL  BIUAHUS  COYUATbHO-
IKOHOMUUECKUX NPOYECco8 HA COo-
CMOsiHUe NPUPOOHOU cpedbl

3.2. Chopmuposannocms 3K0.10-
2UYECKO20 MbIUIEHUsl, NOHUMAHUS
BIUAHUSA COYUATLHO-IKOHOMUYECKUX
npoyecco8 HA COCMOsIHUE NPUpoo-
HOU U COYUATLHOU Cpeobl;, Npuoo-
pemenue onvima 9K01020-
HAanpasieHHou 0esimeibHOCmuU

3.3. Ilpunamue yennocmeu cemeti-
HOU JHCU3HU

3.3. Ceopmuposannocmsv  om-
6eMCMBEHHO20 OMHOWEHUS. K CO-
30aHUI0 ceMbll HA OCHO8E OCO3HAMN-
HO20 NPUHAMUS YEeHHOCmel cemell-
HOU JICU3HU

3.4. Ceopmuposannocms 3cmemu-
4ecK020 OMHOUIeHUs K NPOOYKMAM,
KaK coOCmeeHHOU, max u Opyaux
Jooell, yuebHo-
uccne008amenbCkol, NpoOeKmHou u
UHBIX 81008 OesIMelbHOCMU

3.4. Copmuposannocms 3cme-
MUYECKO20 OMHOUWIEHUS K Mupy,
BKIIIOYASL 9CMemuKy bvima, HayYHO-
20 U MEXHUYecKo2o meopuecmad,
cnopma, o0WecmeeHHbIX OmHoule-
HULL




1.2. MeTanpeaMeTHbIe IVIAHUPYeEMbIe Pe3yJbTaThl

Yuusep- MeTanpeaMeTHbIe INIAHUPYeEMble Tumnosble 3a1a4u 10
caJIbHbIE pe3yabTaThl ¢dopmuposanuio YY /I
y4eOHbIe (MeTanpeaMeTHbIE Tex-
AeicTBUA HOJIOTHH)

PeryasiTuBHble YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

IlocTranoBka u peuieHue
y4eOHbIX 33Jay, B TOM
quciie TEXHOJIOTUs «Iie-
pEBEPHYTHIN KIacc»
[ToaramHoe  popmupo-
BaHUE YMCTBEHHBIX JIEH-
CTBUH

Texnomnorust popmupy-
IOLLEr0 OLICHUBAHUS, B
TOM YHCJIE TIPUEM «IIPO-
THOCTHYECKAsI camo-
OLIEHKa»

I'pynnoBele M WHAMBU-
JTyalbHOE MPOEKTHI
Y4eOHo-
ucclieloBaTenbCcKas  Jie-
ATEIbHOCTh

Ketic-meTon

VY4eOHo-
II03HABATEIILHBIE U
y4eOHO-TIPaKTUYECKHE
3anaun «Paspemenne
po01eM / IpoOIeMHBIX
curyauuiny, «LleHHOCTHO-
CMBICJIOBBIE YCTAaHOBKI,
«Pednexcus», «Camo-
CTOSITENIbHOE IproOpeTe-
HHE, IEPEHOC U UHTErpa-
st 3HaHUY, «CaMoop-
raHU3aLMsl U CaMOpPETy-
SIS

P1 leneno- | P11 CaMOCTOSTENBHO ONPEAEIATh LETU AEATENbHOCTH, 3a-
JlaraHue JlaBaTh MapaMeTpbl U KPUTEPUH, IT0 KOTOPBIM MOHO OIIpe-
JIeJIATh, YTO LIeJIb IOCTUTHYTA;
Py, CraButhb u GopMyaupoBaTh COOCTBEHHBIE 331a4U B 00-
pa3o0BaTeNIbHON NESTEIbHOCTH U KU3HEHHBIX CUTYaIUsIX
P>1lnanu- | P21 BoiOupaTh myTh TOCTHXKEHUS 1I€IH, ITITAHUPOBATh pe-
poBaHue LIEHHE MTOCTABJIEHHBIX 3a/1a4, ONTUMU3HPYsI MaT€pHATIbHBIE
Y HeMaTepHUalIbHbIE 3aTPaThl
P>, CaMOCTOATENBHO COCTABIATh IJIaHbI AECITEILHOCTH
P> 3 Vcnionb30BaTh BCE BO3MOXKHBIE PECYPCHI IS JOCTUXKE-
HUS TIOCTaBJICHHBIX LEJIeH U peanu3aliy UIaHOB JesITelb-
HOCTHU
P> 4 BoiOupaTh ycnenHble CTpaTeruy B pa3IMdHbIX CUTYa-
LUSIX
P31Iporno- | P31 OueHuBaTh pecypcesl, B TOM YHUCIIE€ BPEMs U IpYyrue He-
3MpPOBAHHE | MAaTEPUAIBHBIE PECYPCHI, HEOOXOMUMBIE UL JOCTHIKEHUS
MOCTaBJICHHON LeJIN
P32 Opranu3oBbiBaTh d(PQPEKTHBHBIA MMOUCK PECypcoB, He-
00XOIMMBIX JUIs AOCTHKEHHUS TIOCTABICHHOM LIeNn
P33 OuieHnBaTh BO3MOXKHBIE TOCIEICTBUS JOCTUKEHUS T10-
CTaBJICHHON ILIEJIM B JEATEIHHOCTH, COOCTBEHHON JKU3HH U
KU3HU OKPYKAIOIIUX JIFOJIEH, OCHOBBIBAACHh HAa COOOpaxke-
HUSIX STUKU U MOpaJIn
P, Kon- P41 CaMOCTOATENBHO OCYILECTBIATH, KOHTPOJIUPOBATH U
TPOJIb U KOPPEKTUPOBATH JAESITEIbHOCTh
KOppeKIus
PsOmnenka | Psi1ConoctaBisiTh MOTYYEHHBIN pe3yabTaT 1E€ATEIbHOCTH C
MIOCTaBJIEHHOH 3apaHee LEJbIo
Pg1lo3Ha- Ps 1 Brianets HaBbIKaMU TIO3HABATEIHHON pediiekcuu Kak
BaTeJIbHAs OCO3HAHUS COBEPILIAEMBIX JIEUCTBUIM U MBICIUTENbHBIX MPO-
pedekcus | LIECCOB, X PE3YNIHTATOB M OCHOBAHUH, IPAHMIL CBOETO 3HA-
HUS M HE3HAHMS, HOBBIX [T0O3HABATENbHBIX 3314 U CPEICTB
UX JTOCTHKECHHMSI
P71lpuns- | P71 CaMOCTOSTENBHO OLEHUBATh U IPUHUMATh PEIICHUS,
THE pelire- OTpEAEISIOUINE CTPATETHIO MOBECHHS, C YUETOM Ipak/laH-
HUH CKUX M HPABCTBEHHBIX IIEHHOCTEH
Ilo3HaBaTe/1bHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBHS
113 ITo3Ha- Il 1 VickaTh 1 HaX0UTh OOOOIIEHHBIE CTIOCOOBI PEILIEHUS
BaTeJIbHbIE | 33J1a4
KOMTIETCH- 113> Bnasets HaBBIKAMU pa3perieHus mpooiaem
11U, BKITIO- I13 3 OcymiecTBIATH CAMOCTOSITENTLHBIN TTOMCK METOJIOB
qaronme pelIeHNsT TPAKTHUECKUX 3a/1a4, IPUMEHSTh Pa3InIHbIC Me-
HABLIKH TOJIBI TIO3HAHUS
yue6Ho- Il 4 Pemath 3amaun, HAXOJAUIMECS HA CThIKE HECKOIBKUX

Crparerust CMBICIIOBOTO
YTEHUs, B TOM 4HCIE
MIOCTaHOBKAa  BOIIPOCOB,
COCTaBJICHUE  IUIAHOB,
CBOJIHBIX Tabnul, rpag-
CXEM, TE3UpPOBAHUE,
KOMMEHTHPOBaHUE




YHusep- MeTtanpeaMeTHbIE IVIAHUPYeMble Tumnossle 3a1a4u M0
cajibHble pe3yJbTaThl ¢dopmupoBanuio YY /I
y4yeOHbIe (MeTanpeaMeTHbIe Tex-
JAeliCTBUSA HOJIOTHH)
HCCIIeI0Ba- | YUEOHBIX TUCIIMILTNH Ketic-meTon
TEJIHCKOUA U Il 5 Vcnons30BaTh OCHOBHOM AJTOPUTM MCCIIEAOBAHUA | MEXIIpEIMETHBIC WHTE-
HpOGKTHOf/'I IpH pCIICHUU CBOUX y‘ICGHO-HOSHaBaTeJIbeIX 3aga4 I'paTUBHBIC NOTPYIKCHUS
eI TeIbHO- ITs 6 Vicnionb30BaTh OCHOBHBIE IPUHIMIBI IPOSKTHOM Jies- | Meto MEHTATBHBIX
CcTH TEJILHOCTH TIPU PEIICHHH CBOMX Yy4eOHO-TIO3HABATEIHHBIX KapT

3a/1a4 U 3aJ1a4, BOZHUKAIOLIUX B KyJIbTYPHOU U COLMAIBHOM
KU3HU

Il37 BruicTpauBaTh WHAMBHIYAJIBLHYIO 00pa30BaTEIbHYIO
TPAeKTOPHUIO, YUUTHIBAsi OIPAHUYEHHUS CO CTOPOHBI JIPYIHX
YYaCTHUKOB U PECYpPCHBIE OTPAaHUYECHHS

II3 g MeHATh W yAepKUBaTh pa3Hble MO3WINHU B MO3HABA-
TEJIbHOM eSITeIbHOCTH

1139 IIposiBNATH CIIOCOOHOCTh K MHHOBALIMOHHOM, aHAJIU-
TUYECKOW, TBOPUYECKOM, MHTEIJIEKTYalIbHOW N1E€ATEIbHOCTH,
B TOM 4HcCJie Y4eOHO-HCCIIe10BaTeNbCKOM U IPOEKTHOM aes-
TEJIbHOCTU

11310 CaMOCTOATENBHO TPUMEHATh MPHOOpPETEHHBIE 3HAa-
HUS U CTIOCOOBI NEHCTBUI MPU pEIICHUH PAa3IUYHBIX 3a/1a4,
UCTIONB3YSl 3HAHMUSA OJHOTO WM HECKOJIBKUX Yy4eOHBIX
NPEeIMETOB WM TMPEIMETHBIX o0nacTeil, B TOM 4YHCIE B
y4eOHO-HCCIIeI0BATENILCKON M MPOSKTHOM e TETbHOCTH

Il3 11 Bnaners HaBbIKaMHM Y4eOHO-HCCIIENOBATENLCKON H
IIPOEKTHOH IeSATeIbHOCTH, @ UMEHHO:

I13111 CTaBUTH LIETTU W/ UM (hopmynuposams cunomesy uc-
cnedosanus, UICXOsl U3 KyJIbTYpHOIl HOPMBI M cO00pa3ysch
C MpeJICTaBIeHUIMHU 00 ob1ieM Oiare;

Ilg112 oueHUBATh PECYPCHl, B TOM YHCIE U HEMaTepHasb-
Hble (Takue, KaKk BpeMs), HEOOXOAMMbIE UIsl JOCTHKEHUS
MOCTaBJICHHOM 1IeJIN;

I3 11 3 TUTAaHUPOBATH PAbOTY;

Ilg11.4 OCYIIECTBIATH OTOOP M HMHTEPIPETALMIO HEOOXO-
TMMON MH(POpMAIHH;

113115 caMOCTOSITENIBHO M COBMECTHO C IPYTUMH aBTOPaMHU
pa3pabaTbIBaTh CUCTEMY MapaMeTPOB U KPUTEPUEB OLIEHKU
3G GEKTUBHOCTH U TNPOJAYKTUBHOCTH PEATH3ALMU IPOEKTa
WIN UCCIIEIOBAHMS Ha KaXJIO0M dTale pealu3aluy U Mo 3a-
BEpPILEHUU pabOTHI;

Ilg116 cmpykmypuposams u apeyMeHmuposams pe3yib-
mamawl UCCIe008AHUsL HA OCHOBE COOPAHHBIX OAHHBIX,

II5117 ucnonvzoéams 371eMeHmMbl MAMEMAMULECKO20 MO-
0enuUpoBanUs npu peulenul Ucc1e008amenbCKux 3a0ay;

113118 ucnonvzoeamo 21emeHmvbl MAMEMAMUYECKO20 AHA-
JU3a 011 UHmepnpemayuy pe3yibmamos, Nojay4eHHbIX 8 XO-
0e yueOHO-UCCNe008amenbCKOU pabomol

113119 OCYIIECTBIIATH MPE3EHTALIUIO PE3YIbTATOB,;

ITg11.10 aIeKBAaTHO OIICHWBATh PUCKH PEATHU3ALUH MTPOCKTA
Y MIPOBEJCHUS UCCIIEOBAHUS U MPEAyCMaTpUBaTh MyTH MU-
HUMU3ALUHU 3TUX PUCKOB;

Ilg1111 aeKBaTHO OLEHHMBATH IOCJIEACTBUS peaTu3allu
CBOETO MpOeKTa (U3MEHEHUs], KOTOPbIE OH IOBJIEYET B JKU3-
HU JPYTHUX JIOJIEH, COOOIIECTR);

CwmemanHoe oOydeHwue,
B TOM YHCJE CMEHA pa-
00uux 30H

I'pynnoBele M WHAUBU-
JTyaJbHbIE TPOEKTHI
Y4eOHo-
UCCIIeIOBaTeNbCKas  Jie-
ATEITHLHOCTh

Y4eOHo-
MO3HABATEIIHHBIC u
y4eOHO-TIPAKTUIYECKHE
3amaun «CaMoCTOsITeNb-
HOE mpuolOpeTeHue, Ime-

peHOC H  MHTErpamus
3HAHWY, «KT-
KOMIIETCHTHOCTEY,

YueOHble 3a7aHUs, BbI-
MIOJIHEHUE KOTOPBIX Tpe-
OyeT mpuUMEeHEeHUs JIOTH-
YECKUX YHHMBEpPCAIbHBIX
JEUCTBUN

IlocTanoBKka u perieHue
yueOHBbIX 33134y, B TOM
quclie TEXHOJOTUs «Iie-
PEBEPHYTBIN KIIACC»
IlocTtanoBKka u perieHue
yueOHBbIX 3a/ad, BKIIIO-
qarolas IMpeacTaBIeHue
HOBBIX MOHSTUH M CIIO-
cO000B IE€HCTBHUI B BHUJE
MOJIENH

[TosTanHoe  dopmupo-
BaHHME YMCTBEHHBIX J€H-
CTBUH

Texnomnorust popmupy-
JOILETO OLIEHUBAHUS




YHusep-
cajibHbIe
y4yeOHbIe
AelicTBHA

MeTtanpeaMeTHble JIAHUPYeEMbIe
pe3yJabTaThl

TunoBble 3a1a4u M0
¢dopmupoBanuio YY /I
(MeTanpeaMeTHbIe Tex-
HOJIOTHH)

1131112 aIeKBaTHO OLICHWBATH NAJIbHEUINEE Pa3BUTHE CBO-
€ro HpOCKTa WJIN UCCICAOBAHHUA, BUACTH BO3MOXHBIC Bapn-
AHTBI HpI/IMCHCHI/ISI peSy.IIBTaTOB

11311 13 6occmanasausams KOHMEKCMbL U NYMU PA3eUmus
Mo20 Uil UHO20 8UOA HAYHHOU O0esTMeaAbHOCU, Onpedesis
Mecmo c80e20 UCCAEO08AHUS UIU NPOEeKMA 8 obujem Kyib-
MYPHOM NPOCMPAHCMEE;

Ilg11.14 omcnescueamos u NPUHUMAMb 80 GHUMANHUE MPEH-
Obl U MEHOCHYUU PA36UMUsL PA3TUYHBIX U008 OesIMeNbHO-
CMuU, 8 MOM HUCTe HAYYHLIX, YUUMbIBAMb UX NPU NOCMAHOG-
Ke cobCcmeeHHbIX yenell;

I3 11.15 HAxX00uMb paziuunvie UCTMOYHUKU MAMEPUATLHBIX
U HeMamepuaibHuIX pPecypcos, NpedoCmasisioWux cpeo-
cmea 0.1 NPosedenUs UCCIe008aHUL U Peanu3ayuu npoex-
MO8 8 PA3IUYHBIX 001ACMAX 0eAmeNlbHOCMU 4el08eKd;

1131116 6CMynamov 8 KOMMYHUKAYUIO C OepAHCAMeNIMU pas-
JIUYHBIX MUNOB PECYPCO8, MOUHO U OObEKMUBHO NPE3CHMYs
CBOLL NPOEKM UNU BO3MONCHBLE PE3YIbMAMbl UCCAEO08AHUS,
¢ yenvio obecneverus nPOOYKMUBHO20 83aUMOBbI200HO20
compyoOHuYecmaa

11y PaGora ¢
uH(popma-
HUEN

ITy1 OcymiecTBIATh pa3BepHYThIA HHYOPMAIIMOHHBII 110-
HCK M CTaBUTh Ha €r0 OCHOBE HOBBIE (YueOHbIE U II03HABA-
TeJIbHBIE) 3a/1a4

115> Kputruecku OLIeHUBATh U UHTEPIPETUPOBATH UH-
(dopmanuio ¢ pa3HbIX NMO3ULUH, paclio3HaBaTh U PUKCUPO-
BaTh NPOTUBOPEUMS B UHGOPMAIIMOHHBIX HCTOUHHKAX

11y 3 BeixoauTs 3a paMKH y4e€OHOTO IIPEIMETA U OCY-
LIECTBIIATH 1IEJICHAIIPABICHHBIM IOUCK BO3MOKHOCTEH JUIs
HIMPOKOT0 NEPEHOCA CPEACTB U CIIOCO00B AeHCTBUS

ITy.4 OcymecTBIATh CAaMOCTOSTENbHYIO HH(OPMAIIIOHHO-
MI03HABATEJIbHYIO JESATEIbHOCTh

Il 5 Bnanets HaBBIKaMH TOTYYE€HUST HEOOXOIMMON WH-
¢dbopmanuu U3 ciaoBapel pa3HbIX TUIIOB

Il 5 Y™MeTh OpueHTHPOBATHCS B PA3TUYHBIX HCTOYHHUKAX
uHpOpMaLUH

Iy Mone-
JII/IpOBaHI/Ie

IT101 Vcnonp30BaTh pa3iuyHble MOAEIBHO-CXEMATUYECKUE
CpEICTBa /AJIsl MPEJICTABICHUS CYILIECTBEHHBIX CBSI3€H U OT-
HOIIICHUH, a TaK)Ke MPOTUBOPEUNH, BBISBICHHBIX B UH(OP-
MaIMOHHBIX UCTOYHUKAX

IT11 UKT-
KOMIICTCHT-
HOCTb

I11;: Victionb30BaTh cpeacTBa MHPOPMAITMOHHBIX U KOMMY-
HUKaIMOHHBIX TexHonorui (manee — UKT) B pemrennu xo-
THATHBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3alMOHHBIX 3a/1a4
¢ coOmmoieHueM TpeboBaHuil SPrOHOMUKH, TEXHUKH 0€3-
OINACHOCTH, TUTHEHBI, peCypcocOepexeHus, IPABOBbIX U
TUYECKHX HOPM, HOPM MH(OpMaIIIOHHOH 0€301acCHOCTH

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1€l CTBUSA

K Co-
TpyAHUYE-
CTBO

K121 OCyliecTBIIATh JIENOBYI0 KOMMYHHKAIIUIO KaK CO
CBEPCTHHKAMH, TaK U CO B3POCIBIMH (KaK BHYTpH 00pa3o-
BaTEIIbHOW OpPTaHW3allUM, TAaK U 3a €€ MpeleiaMu), MoI0H-
paTh MapTHEPOB JUIS JIEIOBOW KOMMYHUKAIIMH HCXOIS U3

JleGaTbl
Huckyccus
['pynnoBele U HHAUBU-




YHusep- MeTtanpeaMeTHbIE IVIAHUPYeMble Tumnossle 3a1a4u M0

cajibHble pe3yJbTaThl ¢dopmupoBanuio YY /I
y4yeOHbIe (MeTanpeaMeTHbIe Tex-
JAeliCTBUSA HOJIOTHH)
cooOpakeHUI pe3yIbTaTUBHOCTH B3aUMOIEUCTBUSA, a HE | AyalbHBIC IPOCKTHI
JIMYHBIX CUMIIATHH Keiic-meTon
K125 YAUTBIBaTh MO3UIUU JPYTUX YUaCTHUKOB JI€STEIh- [TocTaHoBKa U peLICHHE
HOCTH y4eOHBIX 3a7a4, B TOM
K123 HaxonuTh U NpUBOJUTH KPUTUYECKUE APTYMEHTBI B | ypiciie TEXHOJIOTHS «IIe-
OTHOILEHHMHU JEHCTBUH U CYXIECHUU IPYroro PEBEPHYTHIH KI1accy»

K124 CHOKOWHO M pasyMHO OTHOCHTHCS K KPUTHYECKUM | (Cvema paGoUKX 30H
3aMEYaHUsIM B OTHOIIEHHH COOCTBEHHOTO CYXIEHHS, pac-
CMaTpHBATh MX KaK pecypc COOCTBEHHOTO Pa3BUTHUS

K15 Tlpu ocymiecTBieHHH TpynnoBoi paboThl OBITh Kak
PYKOBOAMTENEM, TaK M WIEHOM KOMaHJbI B PAa3HBIX POJISAX
(reneparop wuued, KPUTHK, HCIIOJIHUTENb, BBICTYNAIOIIUH,
9KCIIEPT U T.1.)

K126 KooparHUpOBaTh U BBITIOJMHATH PabOTy B YCIOBHSX
pEeaNbHOTO, BUPTYaJIbHOTO M KOMOMHHMPOBAHHOTO B3aUMO-
JencTBUA

K127 Pacmno3HaBath KOH()JIMKTOTGHHBIE CUTYallMd H
NpeJOTBpaliaTh KOH(IUKTHI 0 UX aKTUBHOW (ha3bl, BBI-
CTpauBaTh JEJIOBYI0 U 00pa30BaTEIbHYI0 KOMMYHHKAIIHUIO,
n30erast JMYHOCTHBIX OLIEHOYHBIX CYKICHHIM

K128 YMeHne mpoIyKTUBHO OOMIATHCS U B3aMMOJCHCTBO-
BaTh B IPOLIECCE COBMECTHON JEATEIbHOCTH

VYuebHo-
HCClIeIoBaTeNIbCKas Jie-
ATEIBHOCTE

VuebHo-
MO3HAaBaTeNIbHEIE U
y4eOHO-TIPaKTUYECKHE
3anaun «KoMmyHMKa-
sy, «CotpynHuye-
CTBO»

K13 Kommy- | Ki31 Pa3zBepHyTO, JIOTHYHO ¥ TOYHO U3J1araTh CBOIO TOUKY
HHUKaALUA 3pCHUA C HCIIOJIB30BAHUEM aJACKBATHBIX (YCTHBIX n IIUCh-
MeHHLIX) A3BIKOBBIX CPCACTB

1.3. IlpenMeTHbIE IVIAHUPYEMbIe Pe3yabTAThI

OCHOBBI OPraHM4YeCcKOl XUMHUH

OO0yuaromuiicst Ha 6a30BOM YPOBHE HAYYUTCSH:

— PpacKpbIBaTh HA IPUMEPAX POJIb XUMUU B (HOPMUPOBAHUM COBPEMEHHOUN Hay4-
HOUW KapTHHBI MUpPA U B IPAKTHYECKOU JIETEIbHOCTH YEIOBEKA;

— JEMOHCTPUPOBaTh Ha MPUMEpPax B3aUMOCBSI3b MEXAY XUMHUEU WU JPYrUMHU
€CTEeCTBEHHBIMU HAYKAMU;

— packpbiBaTh Ha TNpUMEpax IMOJOXKEHUS TEOPUU XUMHUYECKOTO CTPOEHUS
A. M. bytiieposa;

— OOBSACHATH MPUYUHBI MHOTOOOpa3usi BEIIECTB Ha OCHOBE OOIIMX MpeACTaBIIe-
HUM 00 WX COCTaBE U CTPOCHHH;

— TPUMEHSTH MpaBUJia CUCTEMATUYECKON MEXIyHApOJHOW HOMEHKJIATYpPhl Kak
Cpe/ICTBa pa3InueHus U UACHTU(UKAIIUUA BEIIECTB M0 UX COCTaBY U CTPOCHHUIO;

— COCTaBJIATh MOJICKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIbI OPTaHUUYECKUX BEIIECTB
KaK HOCHUTEJIeH MHPOPMaIIUK O CTPOCHUHU BEIIECTBA, €T0 CBOMCTBAX M MIPUHAIJICHKHO-
CTH K OIPEJEIECHHOMY KJIACCy COEANHEHUI;




— XapaKTepUu30BaTh OPraHMYECKUE BEILECTBA IO COCTaBY, CTPOCHUIO U CBOM-
CTBaM, YCTaHABJIMBATh IPUUUHHO-CJIEACTBEHHBIC CBI3U MEXKY JTaHHBIMU XapaKTEepU-
CTUKaMH BEIIIECTBA;

— TPUBOAUTH MPUMEPbl XUMHYECKUX PEAKIHUM, PACKPBHIBAIOLINX XapaKTEPHBIC
CBOMCTBA TUIMYHBIX MPEJICTABUTENCH KJIACCOB OPraHMYECKUX BEIIECTB C IEIBI0 UX
uAeHTUDUKANT U 0OBSICHEHUST 00J1aCTH IPUMECHCHMS;

— TPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCTIOIB30BAHUS MPOAYKTOB IPUPOTHOTO
rasza, BHICOKOMOJICKYJISIPHBIX COCAMHEHUN (MOJUATUIICEHA, CHHTETHYECKOr0 Kaydyka,
aIeTaTHOT'O BOJIOKHA);

— HOKAa3bl6ambs poJib AHMPONOZEHHO20 PaKmopa 6 3a2pA3HeHUU OKpYyHcaouell
cpeovl 20poocKum mparncnopmom Yenabunckou oonacmu;

— TPOTHO3UPOBATH BO3MOXKHOCThH MPOTEKAHUSI XUMUYECKUX PEaKIUi HAa OCHOBE
3HAHUM O TUIAX XUMUYECKOHN CBSA3U B MOJIEKYJIAX PEAreHTOB U UX PEAKIMOHHOM CIO-
COOHOCTH;

— HCMOJIb30BaTh 3HAHMS O COCTABE, CTPOCHUM U XUMHYECKUX CBOMCTBAX BEIIECTB
JJIs1 O€3011aCHOTO TIPUMEHEHHUSI B IPAKTHUECKOMN JACATEeIbHOCTH;

— TPOBOJMTH PAcUeThl HA HAXOXICHHUE MOJEKYJISIPHON (HOPMYIIBI YIIIEBOIOPOIA
M0 MPOAYKTaM CTOPaHMS U IO €r0 OTHOCUTENIbHOW IMJIOTHOCTH U MAaCCOBBIM JOJISIM
3JIEMEHTOB, BXOISIINX B €r0 COCTAaB;

— BIAJETh MPaBUWIAMH U MpUEMaMU 0€30MacHOM padOThl ¢ XUMUYECKUMU Bellle-
CTBaMH M JJaOOpaTOPHBIM 000PYI0BAHUEM.

Oobyuaromuiicss Ha 06a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHUTHCS

— ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IB0JIOYUIO OPSAHUYECKOU XU-
MUU KAK HAYKU HA PA3TUYHBIX UCTIOPUYECKUX IMANAX ee Pa38Uumuis,

— UCNONB308aMb MemOoObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKMO8 U
VUEOHO-UCCIe008aMENbCKUX 3A0ay NO U3YUEHUN) CBOUCMSE, CNOCOO08 NONAVYEHUS U
PACNO3HABAHUSL OP2AHUYECKUX 8eUeCm8;

— YCMAaHABIUBAMb 2eHEeMUUECKVI0 CB853b MeNCOY KIACCAMU OpP2AHUYECKUX Ge-
wecms 0151 000CHOBAHUSL NPUHYUNUATLHOL 803MONCHOCIU NOJYVYEHUSL OP2AHUYECKUX
CcOoeOuHeHUll 3a0aHH020 COCMAsa U CMpPOeHUsl.

Teoperuyeckue 0CHOBbI XMMHH

OoOyuarouuiicst Ha 0a30BOM YPOBHE HAYYUTCH:

— noHumarthb (usndeckuil cmbica [lepuonnueckoro 3akona J[.M. Menneneesa u
Ha €ro OCHOBE OOBSACHSATH 3aBUCUMOCTh CBOMCTB XMMHUYECKUX IJIEMEHTOB U 00pa3o-
BaHHBIX UMM BEIIECTB OT AJIEKTPOHHOTO CTPOCHHUS aTOMOB;

— OOBSCHATH MPHYMHBI MHOTOOOpPA3Ws BEIIESCTB HA OCHOBE OOIIMX IpEJICTaBIIC-
HUM 00 WX COCTaBE U CTPOCHHH;

— TPUMEHSTH MpaBUJIa CUCTEMATUYECKON MEXKIyHApOJIHOW HOMEHKJIATYpPhI Kak
Cpe/ICTBa pa3InueHus U UACHTU(UKAIIUUA BEIIECTB M0 UX COCTaBY U CTPOCHHUIO;

— TPOTHO3UPOBATH BO3MOXKHOCThH MPOTEKAHUS XUMHYECKUX PEaKIMid Ha OCHOBE
3HAHUU O TUIAX XUMHUYECKOU CBS3M B MOJIEKYJIAX PEAr€HTOB U UX PEAKIIMOHHOMU CIIO-
COOHOCTH;



— 00bACHAMb POJIb KAMAIUAMOPOE 8 MePMUUECKOIl 00padomKe Memaiios u
cniaeoe na npeonpuamusax Yenaounckou oonacmu;

— HCHOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUM M XUMHUUYECKUX CBOMCTBAX BEILECTB
7151 6€30MMaCHOTO MPUMEHEHUS B MPAKTHYECKOU JIEATEILHOCTH;

— BJIQJICTh MPaBUJIAMHU M MMPUEMaMH 0€30TacHON pabOThl C XUMHUYECKHUMH BEITe-
CTBaMU 1 J1a00PaTOPHBIM 000PYI0BAHHUEM;

— YCTaHaBIIMBAaTh 3aBHCHUMOCTh CKOPOCTH XMUMHUYECKON pEaKIUu W CMEICHUs
XUMHUYECKOTO PAaBHOBECHUS OT PA3JIUYHBIX (PAKTOPOB C IEIBIO ONPENEICHUS OMNTH-
MaJIbHBIX YCIIOBUN MPOTEKAHUS XUMUYECKUX MPOIECCOB;

— MPUBOJUTH MPUMEPHI THAPOIIN3A COJIEH B TOBCEAHEBHOM KU3HU YETIOBEKA;

— TPUBOJUTH MPUMEPHI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIl B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEAECATEIbHOCTH OPTaHU3MOB;

— — noKa3zvleams pPoib AHMPONOZEHHO20 (AKMOPA 6 3aZPAZHEHUU OKPYHCalo-
uieill cpeodvl nPeonpuUAMUAMU YePHOU U YEEMHOU Memannypzuu Ypaia na npume-
Pe OKUCIumenbHo-60CCMAaHOGUM EJIbHBIX PeaAKUUl;

— TPUBOJUTH MPUMEPHI XUMHUUECKUX PEAKIIMM, PACKPBIBAIOLIUX OOIIHNE XUMUYe-
CKHME CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAILJIOB.

Oo0Oyuaromuiicss Ha 02a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUTHCSH:

— 00BACHAMb NPUPOOY U CHOCOOBI 0OPA30BAHUA XUMUUECKOU C8A3U: KOBANEHN-
HOU (NOAAPHOU, HEeNOIAPHOU), UOHHOU, MEeMALIUYeCcKOl, 8000POOHOU — C UYElblo
onpeoeneHUs XUMUYeCKoU aKkmueHOCMuU 8eujecmas;

— YCMAHABIUBAMb 83AUMOCEA3U MeHCOY hakmamu u meopueti, NPUYUHOU U Clleo-
cmeuem npu ananiuze npooOaeMHbIX cumyayui U 000CHOBAHUU NPUHUMAEMbIX peule-
HUU HA OCHOBE XUMUYECKUX 3HAHUU.

XHUMHUSA U KU3Hb

OoOyuaromuiicss Ha 0a30BOM YPOBHE HAYUYMTCS:

— packpbIBaTh Ha MPUMEPAX POJIb XUMUU B (POPMHUPOBAHUU COBPEMEHHOW Hay4-
HOW KapTHUHBI MUpPA U B IPAKTHYECKOU JIETEIbHOCTH YEIOBEKA;

— JEMOHCTPUPOBATh HA NpPUMEpPax B3aUMOCBA3b MEXK]Yy XHUMHUEH U APYrUMU
€CTEeCTBEHHBIMU HAYKAMU;

— HCHOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUHU U XMMUYECKUX CBOMCTBAX BEILIECTB
JJ1s1 6€301M1aCHOTO MPUMEHEHHUSI B TPAKTUUECKOMN e TETbHOCTH;

— TPUBOJUTH MPUMEPHI TPAKTHUECKOTO UCTIOIB30BaHUS MPOYKTOB NMEpepadOTKU
He(TU U IPUPOTHOTO Ta3a;

— BJIAQJICTh MPaBUJIAMHU U MPUEMaMH 0€30TacHON pabOThl C XUMUUYECKHUMH BEIIle-
CTBaMH U JJaOOpaTOPHBIM 000PYI0BAHUEM;

— BIAJETh MpaBUIaMu 0€30MacHOTO OOpalleHUs ¢ €AKUMH, TOPIOUYUMH U TOK-
CUYHBIMU BEIIIECTBAMU, CPEJICTBAMHU OBITOBOM XUMUH;

— OCYHIECTBJISITh MMOMCK XUMHUYECKOW WH(MOPMAITH 110 Ha3BaHUSIM, UACHTH(UKA-
TOpaM, CTPYKTYPHBIM ()OpMyiIaM BEIICCTB;

— KPUTHUYECKHU OLICHUBATh U MHTEPIPETUPOBATH XUMHUYECKYIO0 HH(POPMAIIHIO, CO-
JepKaIlyrocs B COOOLIEHUSIX CPeJICTB MaccoBoi nHdopmaiuu, pecypcax MutepHera,
HAYYHO-TIOMYJISIPHBIX CTAThAX C TOYKHU 3PEHUA €CTECTBEHHO-HAYYHON KOPPEKTHOCTH



B LIEJISIX BBISBJICHUS OMMOOYHBIX CYXACHUNA U (HOPMHUPOBAHUS COOCTBEHHOMW IMO3U-
LH;

— TMPENCTaBIATh MYyTH PELICHUs II00AIbHBIX MPOOIEeM, CTOSIIUX Mepe]] YeoBe-
YECTBOM: IKOJIOTMUECKUX, SHEPTETUUYECKUX, CHIPEBBIX, U POJIb XMMHUU B PEIICHUU
ITUX TPOOJIEM;

— npueoOUmMb NpUMeEPbl NPAKMUYECKO20 UCNONb3068AHUA XUMUYECKUX 3HAHUIL
0 XUMUuecKux A61eHusax u 3akonax (c yuemom HPI0 Yenabunckoi oonracmu);

— NOKAa3v16ambs POJib AHMPONO2EHHO20 PAKMOpa 6 3a2PA3HEHUU OKPYIHCcarouiell
cpeowt npeonpuamuamu FOxcnozo Ypana;

— 00BACHAmMb POJlb YUEHbIX 8 pazeumue npomviuiiennocmu Yenadounckoii 00-
aacmu;

— paziuyamsv OCHOGHbIE NMEXHO2EHHble UCHOYHUKU 3aZPAZHEHUA ammocgepbl
Yenabunckoii oonacmu, 8ploenams CyuieCnmeeHnbvle NPUIHAKU 6UO08 3azPA3ZHUM -
aeit (¢ yuemom HPIO Yenaounckoii oonacmu);

— TPOBOAUTH OMBITHI MO PACMO3HABAHUIO OPTaHUYECKUX BEIIECTB: TIIUICPHUHA,
YKCYCHOM KHCJIOTBI, HEMPEIEeTbHBIX KUPOB, TIIOKO3bI, KpaxMasa, OEJIKOB — B COCTaBe
MUIIEBBIX MTPOJIYKTOB U KOCMETUYECKUX CPEJICTB.

Oo0yuaromuiicsi Ha 6a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUTHCSH:

— UCNONBL308AMb MEMmOoObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKmOo8 U
VUeOHO-UCCTe008amMeNbCKUX 3A0ad N0 U3YYEHUI0 CBOUCMS8, CNOC0O08 NOJyYeHUs U
PACNO3HABAHUSL OP2AHUYECKUX 8eU4eCB,

— YCMAaHAaIUeams 83auUMoC8s3U MexHcoy haxmamu u meopueti, NPUYUHOU U Cleo-
cmeuem npu aHaiuze NPooOIeMHbIX CUmyayui U 000CHOBAHUU NPUHUMAEMbIX peule-
HUU HA OCHOBE XUMUYECKUX 3HAHUU

— YCMAHABIUBAMb 83AUMOCEA3U MeAHCOY hakmamu u meopueti, NPUYUHOU U Cle0-
cmeuem npu anaauze npooOIeMHbIX cumyayuil U 000CHOBAHUU NPUHUMAEMbIX peule-
HUL HA OCHOBE XUMUYECKUX 3HAHULL,

— HOKa3bleamsv 3HAYEHUE O00LEKMUBHO20 UCCAe006AHUA XUMUYECKOU npo-
MbIUTIEHHOCIU 0713 YPOGHA 6030€lcCmeus 4el06eKa Ha nPUpooy.

2. Conep:xanue y4eOHOTI0 nmpeamMera

OCHOBBI OpPraHu4ecKoi XuMHUH

IlosgBneHnne © pa3sBUTHE OpPraHUYECKOM XMMHUM Kak Hayku. [Ipegmer
OpPraHMYeCcKOM XUMHUHM. MeCcTO M 3HAaYeHHEe OpPraHUYeCKOW XHMUU B CHUCTEME
€CTECTBEHHBIX HAayK. Opzanuueckue eewjecmeéa 6 OKpyycawuwieii cpeoe u
NPOMBIUIEHHOM NPOU3BOOCHEE PECUOHA.

XHUMUYECKOE CTPOEHUE KaK MOPAJOK COCIWHEHHUS aTOMOB B MOJIEKYJIE COIIACHO
UX BaJEHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUH XUMHUYECKOTO CTPOECHUS
opraHnyeckux coennuHeHud A. M. bytnepoBa. YTIepOAHBIA CKEIET OPraHUYECKOU
MoOJeKyIbl. KpaTHOCTh XMMHYECKOW CBSI3U. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
XAMHUYECKOTO  CTpoeHusi Mousiekyd. M3omepuss u  wu3omepsl. [lonstue o
dbyHKIMOHATBHOU Tpyte. [IpuHIUIEI KIaccubuKaMu OPraHudeCcKuX COSIUHEHUH.



Cucremarndeckass MEXKIyHapOJaHAs HOMEHKJIATypa W TPUHIUIIBI 00pa3oBaHUs
Ha3BaHUU OPraHUYECKUX COCIUHEHUM.

Ankanbl. CmpoeHue Mmonexkyavt Mmemaua. ['oMonoruyeckuil psiji aJKaHOB.
['omonoru. Homenknatypa. M3omepust yriepogHOTO cKeieTra. 3aKOHOMEPHOCTU
WU3MEHEHHUs] (PU3NYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBa (Ha MpUMeEpe MeTaHa U
ATaHa): peakluy 3aMelleHusi (raJoreHUpOBAHME), NETHUAPUPOBAHUS KaK CIOCOOBI
MOJIyYeHHS] BaKHEUIITUX COCTMHEHUI B OPraHMYecKoM cUHTe3e. ['opeHue MeraHa Kak
OJINH U3 OCHOBHBIX UCTOYHUKOB TEIJIa B MPOMBIIIUICHHOCTH U ObITY. HMcnonbv3zosanue
Memana u e20 20M0J10208 KAK MONIUBO 6 Oblmy u npombluiieHHocmu Ypana.
HaxoxaeHue B pupoje U NPUMEHEHHUE alKaHOB. [lonsamue o YyukioaiKkauax.

Ankenbl. Cmpoenue monekyavt smunena. ['OMOIOTMYECKUN pAJl  AJKEHOB.
Homenknatypa. M3omepust yriiepoJHOrO CKeJeTa U TOJIOKEHHS KPAaTHOM CBSI3H B
MoJIeKyJie. XMMUYECKHE CBOMCTBA (Ha MpUMEpE 3THIICHA): PEaKUUU MPUCOECTUHEHUS
(rajoreHupoBaHUE, cuOpUposarue, TUAPATALUL, cUOPO2AI02EHUPOBAHUE) KAK CTIOCO0
noysiydeHus:  (QyHKUHUOHAIBHBIX  TPOU3BOJHBIX  YIJIEBOJIOPOJOB,  TOPEHHS.
[lonuMepu3anusi STUJIEHa Kak OCHOBHOE HAMNPABJIEHUE €ro HCIOJIb30BAHMUS.
[TonuaTuneH Kak KpPYMHOTOHHAXHBIM MPOAYKT XHUMHYECKOrO IPOM3BOJICTBA.
[Ipumenenue stuiieHa. Ilpouzeoocmeo noaumepos 6 Uenadbunckou ob6aacmu.
Ilpobaema ymunuzayuu o0mxo008 NOJIUMEPHO20 NPOU3BOOCHEA HA 3A600aX
pecuona.

Ankanuensl u kayuyku. [loHsaTtue o0 ankaaneHax Kak yriieBOAOpPOAaxX C JIBYMs
NBOMHBIMU CBsi3siMU. [lomuMepusanusa nuBuHuUia (OyTagueHa-1,3) kak cmocoO
MOJYYEHUsS] CUHTETHMYECKOro Kayuyka. HaTypallbHbIi M CHUHTETHYECKUH KaydyKH.
Bynkanuzanus kaydyka. Pesuna. [Ipumenenne kaydyka u pe3HUHBI.

Ankunbl. CmpoeHue monexyivl ayemuneHd. 1'OMOJIOTUYECKAN P AJIKAHOB.
Homenknatypa. M3omepusi yriepoJHOrO CKeJleTa W MOJIOKEHHS] KpAaTHOM CBSI3M B
MoJeKyJe. XUMHYECKHE CBOWCTBa (Ha TMpUMEpe  aleTWIEHA): pPeakluu
MPUCOEANHEHUS (ramoreHupoBaHUE, euopuposatue, rUApaTanms,
2UOpo2anNo2eHuposanue) Kak Croco0 TOJy4YeHHs] TMOJUMEPOB U JPYTUX TOJIE3HBIX
NpOAYKTOB. ['OpeHue aneTusiaeHa KaKk MCTOYHHK BBICOKOTEMIEPATYPHOTO IUIAMEHU
JUISL CBapKU U PE3KU MeTaimioB. Mcnonv3oeanue ayemuniena 6 2a3060il ceapke u
pe3ke memannoe na npeonpusmuu OAO «Meueny. IlpuMeHeHre alneTusieHa.

ApeHbl. beH30/1 Kak NpeicTaBUTeNlb apOMaTUYECKUX YIIIeBOAOpoAoB. Cmpoenue
MoJeKyabl 6eH301a. XMMUYECKHE CBOMCTBA: PEaKIMU 3aMelleHHs (TraJOreHUPOBAHKE)
KaK Croco0 MOJIy4eHUsS XMUMHUYECKUX CPEACTB 3alllUThl PACTCHHM, MPUCOEIUHEHUS
(TuapupoBaHUE) KaK JOKA3aTeIbCTBO HEMpENEIbHOro xapakrepa OeHzona. Peakius
ropenusi. [Ipumenenne Oenzona. Ilpumenenue apenoe é Kavecmee necmuyudos,
IK0J102UYeCKUE NOCIeOCMUA UX UCNOIb306aHUusA 6 Yenadunckoii obracmu.

Crnuptel. Knaccuduxanusi, HOMEHKIATypa, W30MepuUsl CHOUPTOB. MeTaHONn U
ATAHOJ KaK MPEICTABUTEIN MPEACIbHBIX OJHOATOMHBIX CIHUPTOB. XHUMHUYECKHE
CBOMCTBa (Ha MPUMEpPE METAHOJA M 3TAHOJIA): B3aUMOJECHCTBHE C HATPUEM Kak
Croco0 yCTaHOBIICHUS HAJIUYUS THUAPOKCOTPYIIIIBI, PEAKIUs ¢ TaJOoreHOBOIOPOIaMHU
KaK Ccroco0 TMOJy4YeHUs pPACTBOPUTENEH, NETUAparanus Kak CIoco0 IMOTydeHUs
sTuieHa. Peakuusi ropeHus:: CHUPTHI Kak ToOImiauBO. I[IpuMeHeHue MeTaHosa H
sTaHona. OU3NOTOTHUYECKOE AEHCTBHE METAHOJA U 3TaHoJ]a Ha OpraHu3M 4ellOBeKa.



OTWICHITIMKOJIb W TJHUIEPUH KaK MPEACTaBUTENN MPEAEIbHBIX MHOTOATOMHBIX
cnupToB. KauecTBeHHas! peakuysi HA MHOIOATOMHBIE CIIMPTHI U €€ MPUMEHEHUE IS
pacro3HaBaHUs TIIHMIIEPUHA B COCTaBE KOCMETMYECKUX CpeacTB. [IpakTuueckoe
MIPUMEHEHUE STUJIECHTIINKOJS U TJIMLIEPUHA.

®enos. CtpoeHre MOJNEKYIbl GeHosa. B3aumHoe 6lusHue amomos 8 MOaeKyie
Genona. Xumuueckue ceoticmea: 63aumMooelcmeue ¢ Hampuem, 2UOPOKCUOOM
Hampus, 6pomom. IKoaocudecKue Kpu3ucel, C6A3AHHble C NONAOAHUEM (PeHO108 6
UCMOYHUKU humbesoil 600bl F0sxcnozo Ypana. llpumenenue Genona.

Anpaerunpl. Metanans (dhopMalbIeTHa) €W ATaHATIh (ameTadbIerua) Kak
NPEACTABUTEIM  TPEACNIbHBIX  albAeruyioB. KauecTBEHHbIE  peakiuu  Ha
KapOOHWIbHYIO Tpymiy (peakius «cepeOpsSHOTO 3epKaiay, B3aUMOJEUCTBUE C
ruapokcunoM Meau (II) m wx mnpuMeHeHume st OOHAPYKCHHS TPEACITBHBIX
albACTUIOB B MPOMBIIUIEHHBIX CTOYHBIX BOJIax. TOKCHYHOCTH aibACTHJIOB.
[Tpumenenue dhopmaibieruaa v aleTaabIeruia.

Kap6oHoBbIe KHCIOTHI. YKCyCHasi KHCIOTa KakK MPEACTaBUTENb MPEeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XUMUUYECKUE CBOMCTBA (Ha MPUMEPE YKCYCHOM
KHUCJIOTBI): PEaKIMU ¢ METa/VIaMU, OCHOBHBIMU OKCHJIaMHU, OCHOBAHUSIMH U COJISIMU
KaK TIOATBEPXKICHUE CXOACTBA C HEOPraHWYECKUMHU KHCIOTaMH. Peakuus
TepUPUKAINUA KaK CIOCO0 MOTydeHUs: CIOXKHBIX 3(pupoB. [IpumeHeHue ykcycHou
KHUCIIOTBL. IIpou3600cmeo0 yKCyCHOU KUCA0mMbl 6 1eCOXUMUYECKOM NPOU3EOOCH G
2. Amu. lpencraBneHre 0 BHICIIUX KapOOHOBBIX KMCIOTAX.

Cnoxubie 3upbl 1 xupbl. CroxkHbie 3(DUPHI KaK MPOJYKTHl B3aUMOCHCTBUS
KapOOHOBBIX KHCJIOT cO cnupTtamu. [IpuMeHeHue ClI0XKHBIX 3(UPOB B MUIIEBOU U
nap@roMepHON MNPOMBIIUIEHHOCTH. JKHUpBI Kak CJOXHble S(QUpbl TIULEPUHA U
BBICIIUX KapOOHOBBIX KHCJIOT. PacTUTeNbHBIE U KUBOTHBIE >XUPBI, UX COCTaB.
Pacno3naBanue pacTUTEIBHBIX )KUPOB HA OCHOBAHUU WX HEMPEACIHHOTO XapaKTepa.
[Tpumenenue xupoB. ['uapoan3 UM OMbUIEHHE KUPOB KaK CIIOCOO MTPOMBIIINICHHOTO
MOJIYYCHHUS] COJIEM BBICIIUX KapOOHOBBIX KHCIOT. MBUIA Kak COJM  BBICIHIMX
KapOOHOBBIX KHCJIOT. Moromue cBoiictBa Mbuia. Ilpouzeoocmeo mapzapuna Ha
npeonpuamusax Yenaounckou ooracmu (Tpouyxuii scup-komounam).

VYraesoawl. Knaccudukamus yriaeBogoB. HaxoxaeHue yrieBogoB B IPHUPOJIE.
['moko3a kak anpaernaocnupt. bpoxkenue rintoko3el. Mcnonv3oeanue npooykmoes
Oposicenusa 2110K03bl 8 NPOU3BOOCHIEE IMAHONA U MOJIOYHOKUCTIBIX NPOOYKHLO8,
cunocosanue Kopmoe 6 pecuone. Caxaposa. [uoponusz caxaposwvi. Ilpouzeoocmeo
Konoumepckux u3oleauit Ha FOxcnom Ypane. Kpaxman u 1emwmono3a Kak
OMOJIOTMYECKUE TOJUMEpPhl. XHWMHUYECKHE CBOMCTBA Kpaxmalia U IEJUTIOJIO3bI
(rumposin3, KadeCTBEHHAs peakius ¢ HOJAOM Ha KpaxMal U €€ MPUMEHEHUE s
oOHapyXeHHUsI KpaxMmaja B MNpoJayKTax nutaHus). [IpuMmeHeHue u Ouojgoruueckas
poib yrieBonioB. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHaX Ha MPUMEpE alleTaTHOTO
BOJIOKHA.

Unentudukanus OpraHUYecKuX COeAMHEHUHN. [eHemuueckas c6:13b MedHcoy
Kiaccamu opeaHudeckux coeourenuu. TUNbl XUMUYECKUX PEAKIUNA B OPraHUYECKOU
XUMHH.

AmuHokucinotel W Oenku. CocTaB M HOMEHKIATypa. AMHHOKHCIOTHI Kak
am(poTepHbIe OpraHuvecKkue coemuHeHus. IlemtugHas cBs3b. buonormueckoe



3HAUYCHHE O-aMUHOKHCIOT. OO0sacTh TNPUMEHEHHS aMUHOKHCIOT. benkn kak
npupoaHsie Oouononumepbl. CocTaB U CTpoeHHE O€NKOB. XHMMHUYECKHE CBOMCTBA
OeJIKOB: TUIPOJU3, NeHaTypauusd. OOHapyKeHre OeIKOB IIPH MOMOIIIU KauyeCTBEHHBIX
(uBeTHBIX) peakuui. [IpeBpamieHus OelKOB NUIIM B OpraHu3Mme. buonormdeckue
byHkuuu OenkoB. I'ennasa umndicenepus, ee 803MOMCHOCMU. NPOU3BOOCHEO MAcCd,
Mon0Ka, auy 6 pecuone. Hcnonvzoeanue 00HOKIEMOUYHLIX 6000pOCIel npu
npou3zeoocmee 0e1Kkosvix 000asok (nmuyegpaopuxa eoapxynv, KOxcnoypansck).

IIpakTnueckas padora «KoHCTpyupoBaHUE IIAPOCTEPKHEBBIX MOJEIEH MoJie-
KYJI OpPTaHUYECKUX BEIIECTBY.

IIpakTnueckas padora «llomyyeHne nu cBOMCTBA ITUIIEHAY.

IpakTuyeckast padora «Pacno3HaBaHHE MIJIACTMACC U BOJIOKOH.

IIpakTnuyeckas padora «PeneHue 3KCIIEpUMEHTAIBHBIX 33Ja4 HA paclo3HaBa-
HUE OPTaHUYECKUX BEILIECTBY.

JlabopaTopHasi padora «KauecTBeHHas peakiisi HA MHOTOATOMHBIE CITUPTHD.

JlabopaTtopuas padora «OxucieHue MeraHamusi (dTaHais) TUAPOKCUIAOM MeEIu
(1)».

JlaGopaTopHasi pa6ora «CBONCTBA ITIOKO3bD.

JlabopaTopHasi padora «'uaponu3 Kpaxmaiay.

JlaGopaTopHasi padoTa «KauecTBeHHbIC PeaKIMU Ha OCIIKI.

Teopernyeckne 0CHOBbI XUMUM

Crpoenne BemectBa. COBpPEMEHHAs MOJEIb CTPOCHHMS AaTOMA. OJIEKTPOHHAs
KoH(purypauust aroma. AmomMIHEP2O-NPOMBIWLIEHHBLIL  KOMNJIEKC o00aacmu.
Cuesxcunck u O03epck — UeHmMpPbL AMOMHOU NPOMBIWIAEHHOCMU 001acmu.
OcHognoe u 6030yxcoeHHble cocmosnusi amomos. Krnaccuduranuss XUMHUYECKUX
JIIEMEHTOB (S-, P-, d-aseMeHThI). OCOOSHHOCTH CTPOSHHSI SHEPTETHYSCKUX yPOBHEU
atoMoB  d-amemenToB. llepuoanueckas cucreMa  XMMHYECKUX  IJIIEMEHTOB
. . Menneneena. dusnyecKni CMBICJI [Ieproanueckoro 3aKOHa
. N. MenneneeBa. I[IpuurHbl 1 3aKOHOMEPHOCTA U3MEHEHUSI CBOMCTB JJIEMEHTOB U
UX COEIUHEHUH MO NEepUoJaM M rpynmnam. OJIEKTPOHHAs MPUPOJAa XUMHYECKOU
CBSA3U. DJIEKTPOOTPHULIATEIBHOCTE. BHUIbI XUMHUUYECKON CBA3U (KOBaJIEHTHAs, HIOHHAs,
MeTaJlJIM4ecKasi, BOAOPOJHAs) U MEXaHU3MbI ee oOpazoBaHus. Kpucmaniuueckue u
amopgnvie sewecmea. Tunvl KPUCMATIUYECKUX PEULemOoK (AmMOMHAs, MOJIEKYIAPHAS,
UOHHAS, Memaniuyeckas). 3a8Ucumocms QU3UYECKUX C8OUCME eeuwjecmea om mund
Kpucmaniudeckou pewemku. [IpuauHbl MHOTOOOpa3ust BEIIECTB.

Xumuueckue peakiuu. ['oMoreHHble W rereporeHHble peakiuu. CKOpocTh
peaKkiiy, €€ 3aBUCHUMOCTh OT pa3JIMYHBIX (PAKTOPOB: MPUPOIBI PEArupyrOIIUX
BEILIECTB, KOHIICHTPALIUM pPEArupyIolIUX BEIIECTB, TEeMIEpaTyphl, IUIOMIAN
PEaKIMOHHOM TMOBEPXHOCTH, Hanuuusi Katanuzatopa. Ilpouzeoocmeo cepnoii
Kuciomaol, MemaaiypzuiecKoe npou3eo0cmeo 6 pecuone. Poinp KaTain3aToOpoB B
IpUpOJIe M MPOMBIIIIECHHOM Mpou3BoAcTBe. OOpaTUMOCTh peakiuil. XuMuueckoe
paBHOBECHE U €Tr0 CMEUICHHE MO ACHCTBUEM PAa3IMYHBIX (PaKTOPOB (KOHIEHTpALUs
pEareHTOB WM MPOAYKTOB pEaKLHH, [aBICHUE, TeMIlepaTypa) sl CO3/IaHHs
ONTUMAJIBHBIX YCIOBUI NPOTEKAHMSI XUMHUYECKHX MTPoLieccoB. Pob kamanuzamopos
6 mepmuyeckou o0Opadomke memanio8 U CHIA606 HA NPEONPUAMUAX



Yenabunckou oonacmu. Xumuueckue peaxKuuu, CeA3aAHHblE C 3A2PAZHEHUEM
oKpyxcarowent cpeovt 8 Yenaounckou ooaracmu. ucnepcrvie cucmemsl. Ilonsmue
o xoanoudax (3oau, eenu). Hcmuuuvie pacmeopvi. Peakium B pacTBOpax
ANEKTPOJIUTOB. pH pacTBOpa Kak MOKa3aTellb KUCJIOTHOCTH cpeabl. ['uaponus comnei.
3HaueHHe THUIIPOJiIM3a B OMOJOTMYECKUX OOMEHHBIX mporeccax. OKHUCIUTETbHO-
BOCCTAHOBUTEJBHBIE pEAKUMWA B IMPUPOJE, IPOU3BOJCTBEHHBIX IMPOIECCAX H
KUZHEACATEIBHOCTH OpraHu3MoB. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOKCTBA
IPOCTBIX BELIECTB — METAJJIOB IVIABHBIX M MOOOYHBIX MOATPYMI (MEAb, KEIE30) U
HEMETAJUIOB: BOJOPOJA, KHCIOpOAa, TajloreHOB, Cephbl, a30Ta, (ocdopa, yriepona,
KpemHusl. Mecmopoircoenus pyo 4epHvlX U UEEHIHBIX MEMALI06 HA MEPPUMOPUU
oonacmu. Ilpouzeoocmeo wuy2yna u cmaiu, UWGEMHBIX MEmMANl08 HaA
Memanaypzuueckux npeonpuamuax oonacmu. Ponv anmponozennozo gpaxmopa 6
3a2PAZHEHUN  OKpyMcalouwiell cpedbl NPEeOnpUAMUAMU  YEPHOU U  UBEHMIHOU
Memanaypzuu Ypana na npumepe OKUCIumeabHO-60CCMAHOBUMENbHBIX PEAKUWIL.
OKucaumenvbHo-60CCMAHOGUMENbHBIE PEAKUUU, 1eHCAUUE 6 OCHOBE XUMUUYECKUX
npouU3600Ccme pecuona.

Koppo3ust MetamioB: BUJIbI KOPPO3UH, CIIOCOOBI 3aLIUThl METAJUIOB OT KOPPO3UH.
Cnocoovl 3awumosl memannoe om KOppo3uu HA NpeOnpuasmuax oodaacmu.
Anekmponausz  pacmeopos U  pacniagog.  Illpumenenue  dneKkmpoausa 8
npomviuiiennocmu. Ipumenenue 3nekmpoau3a Ha nPeOnPUAMUAX Pe2UOHaA.

IIpakTuyeckas padora «llomydyenne, cobrpanue U paclio3HaBaHUE ra30By.

IIpakTnueckas padora «Pemenne skcnepuMEHTANBHBIX 3a1ad 1o teme «Me-
TaJUIbD».

IIpakTnuyeckas padora «Pemenue s3kCriepuMeHTANIBHBIX 3a/1a4 1o teme «Heme-
TaJUIbD).

IIpakTnueckas padora «PemreHne >KCrepuMEHTANBHBIX 3a7a4 Mo Teme «l 'eHe-
TUYECKasl CBSI3b MEXK/Y KJIacCaMU HEOPTaHUYECKUX COCUHEHUI.

JlaGopaTopHasi padora «OnpeneneHue CBOMCTB HEKOTOPBIX BEIIECTBY.

JlabopaTtopHnasi padora «/3ydyenne BIusSHUA pa3InYHBIX (PAKTOPOB HA CKOPOCThH
XUMHYECKUX PEAKLIUIN».

JlaGopaTopHasi pabdora «OmnpenenieHne xapakTepa cpeibl pacTBOpa ¢ MOMOIIbIO
YHUBEPCAIBHOTO UHIUKATOPA».

JlabopaTtopHnasi pa6ora «O3HaKOMIICHHE C 00pa3IlaMu METAIOB U UX PyIaMI».

JlaGoparopHasi padora «O3HAKOMJICHUE C NMPUPOJHBIMU COCIUHEHUSIMUA HEMeE-
TaJIIOBY.

XuMHUS U )KU3Hb

Hay4nbie MeToAbl MO3HAHUSA B XUMHUHU. VICTOYHUKM XHUMUYECKOU HHGPOPMAIUU.
[Touck wHpOpMaALIUK MO HA3BAHUSIM, HUACHTU(UKATOPAM, CTPYKTYPHBIM (opMyiam.
MopenupoBaHue XUMUYECKUX MPOLECCOB U SBJICHUMN, XUMUUECKUL AHANU3 U CUHME3
KaK METOAbl HAy4YHOTO TMO3HAHUS. 3JHaYeHue O00BLEeKMUBHO20 UCCAE008AHUSA
XUMUYECKOU NPOMBLUIEHHOCHU 014 YPOGHA 6030€liCMEUS Ue106€KA HA NPUPODY .

Xumus 1 370poBke. JlekapcTBa, pepMeHThI, BATAMUHBI, TOPMOHBI, MUHEPATbHBIC
BoAbl. [IpoOnembl, CBsSI3aHHBIE C TPUMEHEHHEM JIEKAPCTBEHHBIX IMpEnapaTosB.
Ilpooykuusa npeonpuamuii hapmakonoZuueckou npoMbvlUIEHHOCIU PEeCUOHA.



Bpenubie mpuBbIYky U (haKTOPHI, pa3pyliaroiiye 310poBbe (KypeHne, yrnoTpedieHre
aJKoroJisi, HapkomaHwus). PanmonanbHoe mnutanue. [luwesvie Oobaexku. OcHosbl
NUWesoU Xumuu.

XuMHsl B MOBCEIHEBHOM >KM3HU. Motomue U uuctamue cpenacrtsa. Cpedcmea
O0pbOBI ¢ OBIMOBLIMU HACEKOMBIMU. penellienmul, uHcekmuyuovl. CpeacTBa JNYHOU
TUTUEHbl M KocMeTHKHU. [IpaBuma OGe3zomacHoil paboOThl C €IKUMH, TOPIOUYUMH U
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMH ObITOBOW XUMUHU.

XUMHSIT W CEIbCKOE XO03i1WCTBO. MUHEpaTbHBIE M OPraHUYECKHE YI0OpEHUS.
CpencTsa 3a1uThl pAaCTEHUN.

Xumus u dHepretuka. [IpupoaHeie McTouHUKM yriaeBogoponos. Ilpuponnsii u
NOMYTHBIA HEPTIHOW Ta3pl, UX COCTaB W HcHoib3oBaHue. CoctaB HEePTH U ee
nepepadoTka. Hedrenpoaykrel. OkTaHoBoe unciio OeHzmHa. OXpaHa OKpyKaromen
cpensl  mpu  HedTenepepaboTKe M TPAHCHOPTHPOBKE  HEDTEHPOAYKTOB.
AJIbTEpHATUBHBIE WUCTOYHUKH dHepruu. HMcnonv3oeanue Hepmenpooykmos u
npUPOOHO20 2a3a KAK monauea 011 mpancnopma ¢ UYenadounckoi ooaracmu.

Xumus B ctpoutenbcTBe. Llement. beron. [Togbop onTUManbHBIX CTPOUTEIBHBIX
MaTE€pUAJIOB B MPAKTUYECKON JIESITEIHLHOCTH YEJIOBEKA.

Xumusi U 3KOJOTHA. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIoIIEHd Cpelapl U €ro
nocienctus. Oxpana ruapocdepsl, Mo4YBbl, arMochepsl, Giaopsl U ¢dayHbl OT
XUMHUYECKOTO 3arpsAsHeHus. Poab anmponozennozo ¢hakmopa 6 3azpA3HeHuUU
OKpyHcaroueil cpeowvl 20po0ckum mpancnopmom Yenaounckoii oonacmu.

JlaGopaTopnasi pa6ora «3HAaKOMCTBO C OOpa3laMM MOIOIIMX W YHCTSIIIUX
CPEIICTBY.



3. TemaTuueckoe INIAaHUPOBaAHUE ¢ YKAa3aHUEM KOJIUYIECTBA 4YacoB, 0TBOAH-
MBIX Ha OCBOEHHE KaKI0i TeMbl

10 kaacc

(35 gacoB, 1 4ac B HeIEITIO, TEMBI PEATU3YIOTCS ITOCIIEI0BATEIILHO)

Ne Tema ypoka Tema HPOO @®opMbI TEKYLIET0 KOH-
ypokxa TPOJIfl YCIIeBAE€MOCTH
XuMHS U )KU3Hb
1 Bsenenue
2 Hayunbie Meronpl 1O3HaHWA B | 3HaAUeHUe  00BEKMUBHO20
XUMHH UCCNe006anus Xumuueckou
HPOMBIIIEHHOCHU onsa
YPO6HA 6030eiicmeusn ueso-
6€Ka Ha npupooy
OCHOBBI OPraHu4ecKOi XUMHH
3 [Ipenmer oprannyeckoil XuMuu Opzanuyeckue eeuwiecmea 6
OKpyJicarowieni cpede u npo-
MbIUTIEHHOM NPOU3600CHIEE
pecuona
4 JAunarnocTuyeckasi padora Ne 1 JP Nel (npeocmaenena 6
peno3umopuu)
5 OCHOBHBIE TIOJIOKEHUSI TEOPUHU XHU-
MUYECKOTO CTPOEHMSI OPraHUYECKUX
coenunenunit A. M. byrieposa
6 OCHOBHBIE TIOJOXKEHUS TEOPUM XU-
MHUYECKOTO CTPOEHMSI OPraHUYECKUX
coequHenuiit A. M. bByrneposa
7 Knaccudukanuss u HOMEHKIaTypa
OpPraHUYECKUX COCAMHEHUH.
8 IIpakTuyeckass pabora MmO TeMme ITP no teme «KoHcTpyn-
«KoHcTpynpoBanue miapocTepixHe- pOBaHME HIAPOCTEPIKHE-
BBIX MOJEJIEH MOJIEKY] OpraHuye- BBIX MOJEJIEH MOJIEKYJ
CKHX BEIECTB» OpPraHMYECKUX BEIIECTB)»
9 Tunel XUMUYECKUX peakUui B opra-
HUYECKON XUMHUU (3aMEIleHHs, TIPH-
COEJMHEHUS, YTUMUHUPOBAHUS (OT-
IICTUICHHS))
10 | Tunsl XUMHUYECKUX pEaKLuil B opra-
HUYECKOW XUMHUHM (M30MEpHU3alny,
OKHUCJIEHUS, KOHJACHCALlUU, pasJo-
HKEHUS
XUMHUS U )KU3Hb
11 | Xumus u sHepreTuka.
12 | Xumus u suHepreruka. [IpupoaHsrit T Nel no teme «Tumbt

ra3 Kak MCTOYHHUK YTJIEBOJOPOIOB.
TepMuHOJIOrHYeCKUI JUMKTAHT
Nel mo Teme «TUNOBEI XUMHUYECKHUX

XUMHUYECKHX pEAKUUN B
OpPraHUYECKOM  XUMHN»
(npedcmasnen 8 penosu-




ypoKa

Tema ypoka

Tema HPDO

®opMbI TEKYLIET0 KOH-
TPOJIsl yCIIEBA€MOCTH

peaKkuuii B OpraHn4eCKON XUMUN

mopuu)

OCHOBBI OpFaHI/I‘ICCKOﬁ XUMHUH

13 | [IpenenbHble yriaeBonopoisl, wiu | Hcnonv3oeanue memana u
AJIKaHBI €20 20M0710208 KAK MONIUGO
6 Oblmy u RPOMBIUIEHHO-
cmu Ypana
14 | Pemienne ypaBHEHUN «AJKaHBI CamocrositenpHas pabo-
Ta
15 | OruneHoBele yrieBoaopoabl, wiu | IIpouzeoocmeo noaumepos
QJIKEHBI. ¢ UYenaounckou obdracmu.
Ilpobnema ymuauzayuu
0mxo00086 nOAUMEPHO20
npou3e00cmea Ha 3a600ax
pecuona
16 | llpakTtuyeckas padora Ne 1 mo IIP Ne 1 no teme «Ilomy-
teme «llomyuyenue wu  cBoiicTBa YEHUE U CBOMCTBA ITHIIE-
ATUJICHAY Hay (npedcmasiena 6 pe-
NO3UMOPULLY
17 JneHoBbie YIJIEBOJAOPOABIL.
AJKageHbl U KayuyyKu
18 | Pemenue ypaBHEeHUH «AJIKaTUCHBI) CamocrosTenbHas pabdo-
Ta
19 | AuernneHoBble yrieBoaopoabl. An- | Hcnonv3oeanue auemuiena
KHUHBI 6 2a30601l ceapke u pesKe
Memainnoe Ha npeonpuAmul
0A0 «Meuen»
20 | Pemenue ypaBHEHUN «AJKUHBD) CamocrosiTenbHast pabo-
Ta
21 | ApoMarudeckue yraesonopoasl, | Ilpumenenue apenos é Ka-
WJIH apeHbl yecmee necmuyuoos, IK0a0-
2uyecKkue nocieocmeus ux
ucnonv3oeanus ¢ Yenaoun-
CKoll odacmu
22 | Pemenue ypaBHEHUN «ApPEHBD) CamocrosiTenbHast pado-
Ta
XuMHUS U )KU3Hb
23 | CocraB HedTH U ee nepepaboTKa. Hcnonvzosanue negpmenpo-
OYKmo8 u npupoono2o 2aza
KaK monauea 011 mMpamc-
nopma ¢ Yenabunckoii 00-
aacmu
24 | JlabopaTtopHasi padoTra 1O TeMme JIP no teme «O3HaKOM-
«O3HakomsleHHe ¢ oOpasuamu JieHue ¢ obpasuamu mpo-
MIPOJIYKTOB HeTenepepaboTKI» IYKTOB HedTenepepa-
OOTKI»
25 O0001IEHME W cHUCTEMaTHU3alUsAa

3HaHU 00 yriieBo10poIax.




Ne Tema ypoka Tema HPOO ®opMbI TEKYLIET0 KOH-

ypoka TPOJisl yCIIeBaeMOCTH

26 Koutpoabnasi padora Ne 1 mo KP Ne 1 o teme «VYriie-
TeMe «YTIEeBOJOPOAbI» BOJIOPOABDY  (npedcmas-

JIeHa 8 peno3umopuit)
OcHoBbI oprannye-ckoii xumun (16 yacon)

27 MeTtaHon M 3TaHON — MpEIeNIbHBIC
OJIHOATOMHBIE CITUPTHI

28 | DTUNEHIIMKOIb M TIMIEPUH Kak
MIpeICTaBUTENN IpeleIbHbBIX
MHOT'O2TOMHBIX CIIUPTOB.

29 | JlaGopatopHass padora Nel 1o JIP Nel o teme «Kaue-
teme «KadecTBeHHast peakuusi Ha CTBEHHAsl peakius Ha
MHOTOaTOMHBIE CITUPTHI» MHOTOaTOMHBIE€ CITHUPTHD)

(npeocmasnena 8 peno-
3umopu)
30 | ®denon DKonozuueckue  Kpusuchol,
CésA3aHHbBle C nonadanuem
genonos ¢ ucmounuxku nu-
muegont  600vt  FOixcnozo
Ypana
31 | Anpaerumpl
32 | JlaGopaTopnasi paGora 1O Teme JIP o teme «Oxkucienue
«Okucnenue MetaHans (3TaHais) MeTaHalis (3TaHaisl) THJI-
rugpokcugom meau (11)» pokcuaom meau (11)»
33 | KapOoHOBBIE KHCIIOTHI Ilpouzeoocmeo  yKcycHoi
Kuciomsl 6 Jecoxumuye-
CKoM npou3goocmee 2. Auiu

34 | Kap6oHOBBIE KHCIOTEI

35 | CrnoxxHBIE YPUPHI U KUPBI. Ilpouszeoocmeo mapzapuna
Ha npeonpuamuax Yensn-
ounckou oonracmu (Tpouy-
KUl dcupKomounam,)

36 | Mpu1d Kak COJHM BBICIIMX KapOOHO-

BBIX KHCIIOT

37 YrneBonpl. Ilpouzeoocmeo KonOumep-

ckux uszdenuit na IOsxcnom
Ypane

38 | I'moko3a u caxapo3a.

39 | JlaboparopHasi padora Ne 2 1o JIP Ne 2 o reme «CBoii-
Teme «CBOMCTBa TITFOKO3BI» CTBa TJIIOKO3BD» (mpeo-

cmaenena 8 penosumo-
puu)

40 | Kpaxman 1 Lemnonosa.

41 | IlonuMepsl U BOJIOKHA.

42 | JlabopaTopHasi paGoTa 10 TeMme JIP no teme «l'muaponus
«'uaponus kpaxmanay Kpaxmanay

43 | IlpakTuyeckasi padora 1Mo Teme IIP no teme «Pacno3na-

«Pacmo3HaBaHue I1acTMacc M BOJIO-

BaHHC IIJJaCTMacC M BO-




Ne Tema ypoka Tema HPOO ®opMbI TEKYLIET0 KOH-
ypoka TPOJisl yCIIeBaeMOCTH
KOH» JIOKOH»

44 | Unentuduxanus OpPraHUYECKUX T Ne2 mo teme «Yrie-
COEIMHEHNN. BOIBIY (npedcmasien 6
TepmuHoIOrHYeCKHIT AUKTAHT penozumopuii)

Ne2 o teme «YTIIEBOIBY

45 T'enetuyeckas CBSI3b MEKY
KJIaccaMu OpPraHUYECKUX
COCIMHEHU I

46 | AMHUHOKHUCIIOTBI

47 AMMHOKHUCIIOTHI

48 | benku kak mpupoaHslie Ouononume- | I'ennas  umndsicenepus, ee
pBI 603MOMCHOCIMU.  NPOU3EOO0-

cmeo msaca, Moa0Ka, AUy 6
pecuone.  Hcnonwvzosanue
0OHOKJIEMOYHBIX  6000POC-
Jleit npu npouzeoocmee oen-
Kogblx 000a8oK (nmuuye-
daopuka Yeoapkyns, FOixc-
HOYPAaIbCK)

49 | benku Kak IPHUPOAHBIC OHOIOIMME-
pBI

50 | IpakTuueckas padora Ne 2 o Te- ITP Ne2 mo teme «Permie-
Me «PemnieHne sKCIepUMEHTAIBHBIX HUE JKCIIEPUMEHTATBHBIX
3a/la4 Ha pacro3HaBaHHE OpraHuye- 3aJa4 Ha pacro3HaBaHUE
CKHUX BEIIECTB OpPTaHUYECKUX BEUIECTBY

(npeocmasnena 6 peno-
3umopuu)

51 O06o0mieHne ¥ cUCTeMaTH3aIusd
3HAHUU O KHUCJIOPOACOAEpPKAUX M
a30TcoJIepKaIUX OpPraHUYECKUX
COEIMHEHUSIX

52 | KourpoasHasa padora 1o Teme KP no teme «Kucnopo-
«Kucnoponoconepxaime opraHu- JOCOJIEpKAIUEe OpTaHU-
YEeCKHE COSAMHEHUS YEeCKHUE COEAMHEHUS»
Xumus u ku3nb (6 yacon)

53 | XuMus ¥ 3710pOBbeE. Ilpooykyua npednpuamuii

dapmaxonozuueckoii  npo-
MbIUUTIEHHOCMU PEecUOHA
54 | JlexapctBa. Buramunbl. depMeHTHI.
I'opMOHBI

55 | Bpeanble MNpHUBBIYKM M (HAKTOPHI, JAP Ne 2 (npeocmasnena
paspyuiaronme 310poBbe 6 peno3umopuu)
Juarnocruyeckas padora Ne2

56 X¥MHS B TOBCETHEBHOM KU3HM.

57 | Moromue u 4ucTAIme cpeicTBa.

58 | JlabopartopHasi padora Ne3 1o Te- JIP Ne3 no teme «3Ha-

Me «3HAaKOMCTBO ¢ oOpa3lamMu Mo-
IOUIMX M YUCTSAIIUX CPENICTBY

KOMCTBO C oOpa3uamu
MOIOIIUX M YHUCTALIMX




Ne Tema ypoka Tema HPOO ®opMbI TEKYLIET0 KOH-
ypoka TPOJisl yCIIeBaeMOCTH
CPEICTBY (npedcmasiena
6 Peno3umopuu)
59 XUMUS B CTPOUTEIHCTBE T Ne3 no teme «Xumus
TepMuHoIOrHYECKMIt AUKTAHT U KU3HBY (npeocmaenen
Ne3 no reme «XuMHUs ¥ KU3HB» 6 peno3umopui)
60 | XuMus B CEIBCKOM XO3SHCTBE
61 XUMHUYECKOE 3arpsi3HEHUE OKpyxka- | Pob AHMPONO2EHHO20
IOLLEH Cpefibl U ero MOCIEICTBUS daxkmopa 6 3azpaznenuu
OKpycarouieil cpeovt 20poo-
ckum mpancnopmom Yensn-
OuHncKou odracmu
62 | XumMuueckoe 3arps3HEHUE OKpyKa-
FOIIEN CPEABI U €r0 MOCIEACTBUS
63 O00011IeH1E U CHUCTEMATH3aIUs 3Ha-
HUH
64 | Pemenwne 3amau mo Temam Kypca 10
KJlacca
65 | Pemenwne 3amau mo Temam kypca 10
KJlacca
66 | Pemenne 3amau mo Temam Kypca 10
KJlacca
67 | Pemenwne 3amau mo Temam Kypca 10
KJlacca
68 | Pemenwue 3amau mo Temam Kypca 10
KJlacca
69 | PesepBHOE Bpems
70 | Pe3epBHOE Bpems
11 xaacc (35 yacos)
Ne Paszpnen Ne Tema ypoka Tema HPOO ®opMbl TEKYILET0
pa3 ypo- KOHTPOJIS ycre-
ae- Ka BaeMOCTH
Ja
1 | Teopernueck 1 [Iepnonnueckuit 3a- | CHexcunck u
ue OCHOBBI koH JI. 1. Mennene- | Ozepck — uenmpol
XUMMHU €Ba B CBETE YUYEHUS O | AamoMHOlL npo-
CTPOEHHUH aTOMa Mblid1IeHHOCmuU  00-
aacmu
2 Ilepuonuueckas cu- AP
cTeMa XHUMHYECKHX
3JIEMEHTOB . N.
Menneneena
JAunarnocruuyeckast
padora
3 CoBpemeHHass ~ Mo- CP o TEME
JIeNIb CTPOEHMsS aTo- «CTpoeHue aromay




pa3
ae-
Ja

Paznen

ypo-
Ka

Tema ypoka

Tema HPDO

®opMbI TEKYLIETO
KOHTPOJIA ycIie-
BaeMOCTH

Ma

CrpoeHue BelecTBa.
KoBanentHass xummu-
4yecKas CBS3b

HonHas xuMudeckas
CBSI3b M MEXaHU3MBI
ee oOpa3oBaHUs

Meramnueckas Xu-
MHYECKass CBs3b U
MEXaHHU3MBI ee 00pa-
30BaHUs

Bonopoanas xumu-
YyecKas CBS3b

[IpuumHBl  MHOT000-
pasusi BEIIECTB.
JlaGoparopHasi pa-
oora o TeMe
«Omnpenenexue
CBOMCTB HEKOTOPBIX
BEIIECTBY

JIP o TeMe
«Onpenenenue
CBOMCTB  HEKOTO-
PBIX BELIECTB»

XnuMuyeckue
peaKIuu.
T"omorennsre u
reTeporeHHbIe
peakuuu

10

IToBTOpeHHE U
00o0011IeHne TeM
«CTtpoeHue aToMa» u
«CTtpoeHue  Bere-
CTBa»

11

KourposbHasa pa-
6ora Ne?2 mo Tteme
«Teopernueckue oc-
HOBBI XUMHI»

KP Ne 2 mo Teme
«Teopernueckue
OCHOBBI  XMMHI»
(npedcmaenena 6
peno3umopuu)

12

CkopocTh  peakuuu,
€e 3aBHCHUMOCTb OT
pa3nuyHbIX  (akTo-
pOB B TpUpOAE W
MIPOMBIIIIICHHOM
MTPOU3BOJICTBE

Ilpou3eoocmeo
CEepHOUl  Kucaomel,
Memanaypzuueckoe
npouU3800cmeo 6
pecuone

13

Ponp katanuzaTopos
B TpHUpPOJIE U TIpO-
MBILIUIEHHOM TIPOH3-
BOJICTBE.

JlabopaTopHasi pa-
6ora no teme «M3y-
YEeHUE BIUSHUS pa3-

Ponv xamanuzamo-
P06 6 mepmuuecKoil
oopadbomke memai-
108 U CHAB08 HA
npeonpuamusax Ye-
JIAOUHCKOU  00na-
cmu

JIP o teme «U13y-
YEHUE BIIMSTHUS
pa3nUYHBIX (HaKTo-
pOB Ha CKOPOCTh
XAMHYECKHUX peaK-
10020708




pa3
ae-
Ja

Paznen

ypo-
Ka

Tema ypoka

Tema HPDO

®opMbI TEKYLIETO
KOHTPOJIA ycIie-
BaeMOCTH

JUYHBIX  (DaKTOpPOB
Ha CKOpPOCTb XHMH-
YECKUX PEAKIIHII»

14

OO6paTuMocCTh peax-
HAH. XuMHu4eckKoe
paBHOBECHE U €ro
CMeEIllEHUE [OJN JeH-
CTBUEM  PA3JINYHBIX
(hakTopoB

Xumuueckue peak-
uuu, C6A3AHHbBIE C
3azpazHenuem
OKpycawuien cpe-
ovt 6 Uenabunckoii
oonacmu

15

Pemienne 3amau Ha
TeIIoBo 3¢ dexT
peakuuu

CP no Tteme «Pe-
HICHUE 3a1a4 Ha
pacder TEIIOBOTO
s dexra peakum»

16

[ucnepcHeie cu-
crembl. Komutonnnsie
U UCTUHHBIE PacTBO-

pBI

17

IIpakTHyeckass pa-
o0ora no teme «llo-
Jdy4YeHue, coOupaHue
u pacrio3HaBaHue
Ta30B»

P no teme «llo-
ay4yeHue, coOupa-
HHUE U pacro3HaBa-
HUE ra3oB»

18

Peakuuu B pactBO-
pax  BJIEKTPOJIUTOB.
pH pactBopa Kak
MoKa3aTelb KHUCJIOT-
HOCTH CpPEJIbI.
JlabopaTopHasi pa-
oora Ned mo Teme
«Omnpenenenue  xa-
pakTepa cpeasl pac-
TBOpa C TIOMOIIBIO
YHUBEPCAIbHOTO WH-
JUKATOpay

JIP Ne4 «Ompene-
JIECHUE  Xapakrtepa
cpensl pacTBopa ¢
MIOMOIIIBIO YHHUBEP-
CaJIbHOTO MHJIMKa-
TOpa» (npedocmas-
JleHa 8 peno3umo-

puu)

19

Pemenne 3agau Ha
HaxXO0XKJICHUE Macco-
BOM JOJIM PacTBO-
PEHHOIr0O BelLIeCTBa B
pacTBope

20

I'maponus cosent

21

3HaueHue TUAPOIU3a
B OMOJIOTUYECKUX
OOMEHHBIX Tpoliec-
cax

22

OKHCIUTENHLHO-
BOCCTAaHOBHTEJIbHBIE
peakIu B MPUPOJE,
MIPOU3BOJICTBEHHBIX

Mecmopocoenusn
Pyo  uepHbIX U
UGemMHBIX Meman-
106 HA meppumo-




Ne Paznen Ne Tema ypoka Tema HPOO ®opMbI TEKYLIETO
pa3 ypo- KOHTPOJIS ycre-
ae- Ka BaeMOCTH
Ja
rpoueccax u | puu oonacmu. Ilpo-
KU3HEIEATCILHOCTH | U3600CH180 UY2yHA U
OpraHU3MOB cmanu,  YGEMHBIX
Memanioe Ha Me-
mannypeuyecKux
npeonpuamuax o00-
aacmu
23 | CpoiictBa mpocteX | Pone ammponocen- | JIP  1mo  Tteme
BEILIECTB - METAIOB | HO20 ¢hakmopa 6 | «O3HAKOMJICHHE C
TJIaBHBIX U | 3azpasHeHuu oOKpy- | oOpaslaMu MeTai-
MOOOYHBIX sHcarowenl cpeodwl | JOB U UX pyJaMu»
MOATPYIII. npeonpuamusamu
JlabGoparopHas YepHoUl U UBEmMHOU
pabora Memannypzuu Ypa-
«O3HakOMJIGHUE C |14 Ha  npumepe
oOpazuamu OKUCIUmenbHo-
METAJUIOB U HUX | 60CCHIAHO8UM -
pyaamm» HbIX peaKyuil
24 | [IpakTnyeckasi pa- NP no teme «Pe-
o6ora 1o Teme «Pe- HIEHUE  DKCIIEpHU-
IIEHHE AKCIEPUMEH- MEHTAJIBHBIX 3a7a4
TAJIBHBIX 3a1a4 IO no teme «Merai-
teme «MeTalabhy JIBD»
25 | Kopposust metaiioB | Cnocodvt  3auiumol
Memainnoe om Kop-
po3uu Ha npeonpu-
Amuax oonacmu
26 | Dnekrponu3 pactBo- | Ilpumenenue
POB U pacCIUIaBOB. | 21eKMpPOAU3a  Ha
[Ipumenenue oinek- | npeonpuamusnx pe-
TPOJIU3a B MPOMBILI- | 2UOHA
JICHHOCTH
27 | CpoiicTBa TMpPOCTHIX | OKUCAUMETbHO- JIP o TeMe
BEIIECTB — HeMeTal- | goccmanogumens- | «O3HAKOMIICHHE C
JIOB. Hble peakyuu, Jie- | IPUPOIHBIMU  CO-
JlabopaTopHasi pa- | #cawue 6 OcHOGe | CIUHEHUSIMU HEME-
6ora 10 TEME | XUMUYECKUX NPOU3- | TaIIOB
«O3HaKOMIIEHUE  C | 600CmeE pezuona
MIPUPOTHBIMU co-
CIMHCHUSMH  HEMe-
TaJITOBY
28 | llpakTuyeckass pa- IMP Ne3 mo Teme

oora Ne 3 mo teme
«Pemenne skcnepu-
MEHTAIBHBIX  3a7a4
no teme «Hewmeran-
JIBDY

«Pelienue  dKcIme-
PUMEHTAILHBIX 3a-
nad mmo teMme «He-
METaJUTBY  (npeo-
cmaeneHa 8 peno-
3umopuu)




Ne Paznen Ne Tema ypoka Tema HPOO ®opMbI TEKYLIETO
pa3 ypo- KOHTPOJIA ycIie-
ae- Ka BaeMOCTH
Ja
29 | [IpakTnyeckasi pa- I[P Ne4 mo Tteme
oora Ne 4 no Teme «Pemenne 3kcme-
«Pemenue sxcnepu- PUMEHTAJIBHBIX 3a-
MEHTQJIBHBIX  3a7a4 nad mo teme «l'e-
no teme «l enernue- HETHYeCKas CBsI3b
CKas CBSI3b MEXIY MEXIy  KJIaccaMu
KJIaccCaMH HEOpTaHu- HEOPraHUYECKUX
YECKUX COeInHe- COEIMHECHUIN»
HU» (npeocmasnena 6
peno3umopuu)
30 | O6oOmeHne u CH- T Ned mo Teme
cTeMaru3aius 3Ha- «Mertamnel» (npeo-
HUM 110 TemMaMm «Teo- cmaeieH 8 peno-
PETHYECKHE OCHOBBI 3umopuu)
XUMUI)
TepmuHoJI0rHYe-
cknii aukTaHT Ned
1o Teme «MeTajutb»
31 | KonrpoabHasi pa- KP Ne 3 mo Tteme
6ora Ne3 mo Tteme «Hemeramib»
«HemeTammb (npeocmasnena 6
peno3umopuu)
32 | OGoOuienne #u cH- AP Ne 3 (mpeo-
cTeMarth3aius 3Ha- cmaeneHa 8 peno-
HUH 32 KypC XUMHH 3umopuut)
JuarnocTuyeckas
padora Ne3
33 | PesepBHOE Bpems
34 | Pe3epBHOE Bpems
35 | Pe3epBHOE Bpems




