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1. MACIIOPT PABOYEM ITPOT'PAMMBI OBIIIEOEPA30OBATEJILHOM
YYEBHOU JUCIHHUITJIMHbI

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

PabGouast mporpamma mo 00meoOpa3oBaTebHON YYeOHON AUCITUIUIMHE
«Xumun» cocTaBieHa Ha OCHOBE TpeOoBaHuil PDenepanrbHOr0 TOCYIAPCTBEHHOTO
00pa30BaTeILHOTO CTaHAApTa CPEIHEro OOIIEero oOpa3oBaHUsI U SBISCTCS YaCThIO
IpOTPaMMbI  TIOJTOTOBKH CIEIHATNCTOB CPEAHETO0 3BEHA 10 CHEIHATbHOCTH
(cnenmanbrOCTSIM) CITO

09.02.09 Be6-pa3paboTka

(xom) (HanmeHoBaHMe cHENUANIbHOCTH / IPO(eccHn)

1.2. leanb oOmeo0pa3oBaTeIbHON y4eOHON IMCHUILIMHBI — TPeOOBAaHMA K pe3yJjbTaTaM
OCBOEHHUSI THCIHUILIHHBI:

@opMHpPOBaHUE Y CTYACHTOB TIPEACTABICHUS O XHWMHYECKOW COCTABIISIOIIEH €CTeCTBEHHO-
HAayYHOU KapTHHBI MUpPa KaK OCHOBBI MPUHSTHUS PEIICHUN B )KU3HEHHBIX U MPOU3BOICTBEHHBIX
CUTYaIllUsiX, OTBETCTBEHHOT'O TIOBEICHUS B IPUPOIHON Cpee.

1.3. Mecto o0o0ueo0pa3oBaTeIbHOi Y4eOHOH AMCHUILIMHBI B CTPYKTYpe INPOrpamMmbl
NMOATOTOBKH CHENHAJINCTOB CPe/IHEro 3BeHa:

Hucnurnnuna «XuMHsS» BXOJIUT B cOCTaB mpeameTHoit oonactu 9.4. EctectBennsie Hayku OI'OC
COO u O61meobpazoBaTenbHas MOAroToBKa/bazoBbie TUCIMIUTMHBI

1.4. Pe3yabTaThl 0CBOEHHS 0011€00Pa30BaTEJIbHON Y4eOHOI TUCUMILVINHBI B COOTBETCTBUH
¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO

JuctumuinHa  BXOAMT B 00meoOpa3oBaTeNIbHBIH HUKI HW  OTHOCHUTCS K  0a30BBIM
0011eo0pa3oBaTeIbHBIM JUCIUILIMHAM CPEIHET0 (TMOJHOr0) 00IIero 00pa3oBaHus U HalpaBlieHa
Ha (hOPMUPOBAHHUE OOIIMX KOMITETSHITH.

[Tnanupyembie pe3ynbTaThl 00yUSHUS
OO01re KOMIETEHITUN
O6mue (IMYHOCTHBIE,
JlucuunnHapHele (peMEeTHbIE)
MeTanpeIMeTHbIE)
OK 01. Beibupats Ymern Ymersn
CIOCOOBI pelIeHUs - MpOSIBIATH TOTOBHOCTh K | - BJIQJAETh CHUCTEMON XUMHUYECKUX
3a7a4 TPyNly, OCO3HaHUE IIEHHOCTH | 3HAHWUH,  KOTOpas  BKJIIOYAET:
npodeccCuoHaNBHOM MacTepCTBa, TPYI0JIto0ue; OCHOBOIIOJIATr aI0IINE MOHATHUSA
JeATETLHOCTH -  TPOSIBISATH TOTOBHOCTh K | (XMMHYECKHH  DJIEMEHT,  aToM,
MPUMEHUTEIBHO K AKTHUBHOM JeSTebHOCTH | DJIEKTpOHHAsE  000J0YKa aroma,
Pa3TUYHBIM TEXHOJIOTHYECKOU ¥ | MIOH, MOJIEKyJia, BaJCHTHOCTb,
KOHTEKCTam COIIMAIbHOM  HAMPAaBIEHHOCTH, | 3JEKTPOOTPULATEIBHOCTD, CTENIEHb
CIIOCOOHOCTh ~ WHHUIIMUPOBATh, | OKUCICHUS, XWMHUYECKas CBA3b,
MJIAHUPOBATh U CAMOCTOSATENBHO | YTIEPOIHBII CKEJIET,
BBITIOJTHSITh TaKkyo | QyHKIIMOHATbHAS rpyIma,
JIeATETbHOCTb; pagukan, U30Mepusi, HU30MEpHI,
- TPOSBIATH  HMHTEPEC K | TOMOJOTHYECKUU PsiZl, TOMOJIOTH,
pa3IMYHBIM chepam | yrieBoAOpOabl,  KHCIOPOI- |
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npo¢eCCHOHAIBHON
JIeITEIIbHOCTH,

- CaMOCTOSTEIIHbHO
dbopmynupoBaTh u
aKTyaJu3upoBaTh  MpobiieMy,
paccMaTpuBaTh ee
BCECTOPOHHE,;

- yCTaHABIUBATh
CYIIECTBEHHBIM TMpU3HAK WJIH
OCHOBaHUs JUII  CpPaBHCHUS,
Kiaccuukanuu u 0000IICHUS;
- OTIPEICIIATh Leau
JIeITCIIbHOCTH, 3a/1aBaTh
mapaMeTpsl W KPUTEPHH HX
JIOCTYDKCHMUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTHBOPEYUS B
paccMaTpUBaeMbIX SBICHUSX;

- BHOCHUTh KOPPEKTHBBI B
JIeITEIIbHOCTD, OIICHHBATh
COOTBETCTBUE pe3yIbTaTOB
LEJISIM, OIICHUBAaTh  PHCKHU
IMOCJICICTBUI NCATCIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIUICHHE NP PEIICHUU
JKU3HEHHBIX TTPOOIEM

- BJAJICTh HAaBBIKAMH Yy4EOHO-

HCCJIEI0BATENbCKON u
MPOEKTHOMN JIESITENIbHOCTH,
HaBbIKAMU paspelieHus
npo0Jem;

- aHAJIM3UPOBATH MOJTYYEHHBIEC B
Xoze peumeHus 3a7a4u
pe3ynbTaThl, KPUTHYECKH

OLICHUBATb HUX OOCTOBCPHOCTD,
MPOrHO3UPOBAThL HU3MCHCHUC B
HOBBIX YCJIOBUSX;

- NEPCHOCUTDH 3HaHUA B

MI03HABATEJIbHYIO "
IIPAKTUYECKYIO obnacTtu
KU3ZHEJESATENIbHOCTH;

- UHErpupoBaTh 3HAHMUA U3
pa3HbIX IPEeIMETHBIX 00J1acTel;
- BBIIBUTaTh HOBBIE HJEH,
npeaaraTh OpUTHHAIILHBIC
MOJIXO/bI U PELICHHUS;.

a3z0TcojeprKallne COeJIMHEHUS,
OMOJIOTUYECKH AKTUBHBIC
BemiectBa  (YIJIeBOABI,  JKUBI,
0emnKn), KpHUCTaJNTNYeCKast
pelieTka,  TUIBl  XUMHUYECKHX
peakuuii (OKUCIHUTENBHO-
BOCCTaHOBUTEJbHBIE, 9K30-U
SHJO0TEPMUYECKHE, peakiuu
HOHHOTO oOMeHa), pacTBop,
JJEKTPOJIUTHI, HEAJICKTPOJIUTHI,
ANEKTPONIUTHYECKAS JTUCCOLMALINS,
OKHUCITUTENb, BOCCTAaHOBUTEJb,
CKOPOCTh XMMHYECKOH peakiuu,
XUMUYECKOE PAaBHOBECHE), TECOPUU
U 3aKOHBI (Teopus XHUMHUYECKOTO
CTPOCHHUSI OPTraHUYECKUX BEIICCTB
AM. bytneposa, Teopust
3JIEKTPOJIUTUYECKON TUCCOIUALINH,
NIEPUOJNYECKUM  3aKOH JN.
MenzeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI  S3BIK  XHMHUH,
(aKTONOTHYECKUE  CBEACHUS O
CBOICTBAxX, COCTaBe, MOJYYCHUU U
0e30macHoM HCIOJIb30BAHUU
BAXHEHIINX HEOPraHUYECKUX U
OpPTaHHYECKUX BEIICCTB B OBITY U
MPaKTUYECKON JeSITeNbHOCTU
YeJl0BeKa;

-BBIABIIATH XapaKTepHbIC IPU3HAKU
u B3aUMOCBSI3b M3YYEHHBIX
MOHSITUH, MPUMEHSITh
COOTBETCTBYIOIIME TOHATUS TIPU
OMMCAaHUU CTPOEHUSI M CBOWCTB
HEOPraHUYECKHX M OPTraHUYECKUX
BEIIECTB M UX MPEBpallCHHI];
BBISIBIISITH B3aUMOCBS3b
XUMHYECKUX 3HAHUN C TOHSATUSMU
U TPEACTaBICHUSMHU  JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
- HCIOJb30BaTh HAWUMEHOBAHMS
XUMHUYECKHUX COEJIMHEHU
MEXTYHApOAHOTO coro3a
TEOPETUYECKONM W  NPUKIAIHOU
XUMUU W TPHUBUAIBHBIC Ha3BaHUS
BOXHEHIINX  BEIIECTB  (DTHIICH,
alleTWJieH, TJulepuH,  ¢eHod,
(dhopManbaeru, yKCycHasi KUCIIOTa,
TJIMIWH, YTapHBIN ra3, yriIeKUCIblid
ra3, aMMmHaK, ramieHasi HW3BeCTb,
HeTalleHasi M3BEeCTh, IHUTHhEBAs

AHITOO
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KOJUICIIE»
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cola ® JPYTHUX), COCTaBISITh
(GbopMyIlbI  HEOpPraHWYECKHX U
OpraHUYEeCKHUX BCIIIECTB,
YpaBHEHUSI XUMHUYECKUX DPEAKIUH,
OOBACHATH nX CMBICIT,
MOATBEPK/IaTh XapaKTepHbIC
XHMHYECKHE CBOMCTBA BEIECTB
COOTBETCTBYIOIINUMHU

SKCIIEPUMEHTAaMU U 3aIUCIMU
YpPaBHEHUN XUMHUYECKUX PEAKLIUI;
- YCTaHaBJIMBATh MPHUHAMJICKHOCTH
W3yYEHHBIX HEOPraHUYECKUX U

OpPraHUYECKUX BEIIECTB K
OIpeieICHHBIM KJ1accam u
rpynmnam COETMHEHUI],

XapakTepu3oBaTb WX COCTaB M
Ba)XKHEHIIINE CBOICTBA; ONpeesiTh
BUJIBI XUMHAYECKHX cBsi3ei
(xoBaJIeHTHaH, HMOHHas,
MeTaJIn4ecKas, BOJIOPOJIHAS),
TUIBl KPUCTALUTMYECKUX PEIIETOK
BEILIECTB; KJaccuuuupoBaTh
XUMHAYECKHE PEAKIINU;

- TOpOBOOUTH  pacyeTsl IO
XUMHYECKUM dopmynam u
YPaBHEHMSIM XUMUYECKUX PEaKIMH
C HCHOJB30BaHUEM (DU3HUYECKHX

BEIIMYKH, XapaKTEPU3YIOLIUX
BEIIECTBA C  KOJHYCCTBCHHOM
CTOPOHBI: MAacCCBhI, o0beMa
(HOpMaJIbHBIE ~ YCJIOBHS) Tra30B,
KOJIMYECTBA BEIIECTBA,
HUCIIOJIb30BATh CHUCTEMHBIE
XUMHWYECKHAE 3HAHUSA [T IPUHSITHS
penieHuin B KOHKPETHBIX
JKM3HEHHBIX CUTYalUsIX
3HaTh 3HaTh
- MIPUYUHHO-CIIEACTBEHHBIC | - OCHOBHBIE MIOJIOKEHUS 0
CBSI3U u AKTyaJlM3upOBaTh | XUMHYECKON COCTAaBIISIOIICH
3a7a4y, BBIJIBUTaTh TUIIOTE3Y €€ | €CTECTBEHHOHAYYHOU KapTHUHBI
peleHus, HaXOAUTh apryMEHThl | MUpa, POJIA XUMHU B IO3HAHUU
JJIS  JOKa3aTelIbCTBa  CBOHUX | SBJICHUM IIPUPOJIBL, B
YTBEPKICHHIA, 3aaBath | GOPMUPOBAHUU  MBIIUICHUS U
rnapameTpsl Hu KpPUTEPUH | KYJIbTYPHI JIMYHOCTH, ee
peleHus; (YHKIIMOHATBHON  TPaMOTHOCTH,
HEOO0XOIMMOi JUIA peenust
MPAKTUYECKUX 3a71a4 u
3KOJIOTHYECKU 000CHOBaHHOI'O
OTHOLIEHUs K CBOEMY 3/10POBBIO U
TIPUPOJHOM CPEE;
AHITIOO Pabouast nporpamMma no o0meo0pa3oBaTelibHON y4eOHOW AUCIUILIMHE X UMUS Crp. 6 u3 19
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AHIIOO

«AKageMUYECKHUI

KOJIJICITK»

OK 02. HUcnoap3oBaTh

COBpPEMEHHBIC
cpencraa TIOMCKa,
aHaIm3a "
MHTEpPIIpETaluu
uHpOpMaIU u
UH(POPMAIMOHHBIE
TEXHOJIOTUU ULt
BBIMOJIHEHUST  3ajJad
npogecCuoHAITBHON
JeSTeIbHOCTH

Pabouast nporpamMma no o0meo0pa3oBaTelibHON y4eOHOW AUCIUILIMHE X UMUS
Crernansaocts 09.02.09 Be6-paspaboTka

Ymerb

- (popMupoBaTH MHPOBO33pEHUE,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY
pa3BUTHUA
00LIECTBEHHOMN
OCHOBaHHOTO  Ha  Jualore
KYJIBTYD, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAThH SI3BIKOBYIO
U YUTATEIbCKYIO KYJIBTYpPHI Kak
CpeacTBa B3aMMOJICHCTBUS
MEXIy JIOABMH M TO3HAHUA
MUDA;

- -OBJIaJICBaTh YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopmaIuei:

- BJIAJICTh HABBIKAMH MOTYYCHUS
uHPOpPMALIUM U3 HCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSITEIILHO
OCYILIECTBIISATh TIOWCK, AaHAJM3,
CUCTEMAaTHU3aIIHIO0 u
UHTEpHpeTannio  HHOpMAIHH

YPOBHIO
HayKu u
NPaKTUKH,

pa3iaMyYHbIX BHIOB U  (opMm
MIPE/ICTABJICHHUS;
- co3daBaTh  TEKCTHl B

pa3ianyuHbIX (opMaTax ¢ y4eToM

Ha3HaueHus MHopMauu M
LIEJIEBOM ayJUTOPHH, BbIOMpas
ONTUMAJIIBHYIO bopmy
MPEeACTABIIEHUS U
BU3YaJIU3aluy;

- ONOCHUBATb JOCTOBCPHOCTD,

JJCTUTUMHOCTD I/IH(I)OpMaI_[I/II/I, €C

COOTBETCTBUE  IPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;

- WCHOJB30BaTh  CpEJACTBa
WH(POPMAIIMOHHBIX "
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI B peuIeHun
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpraHW3allMOHHBIX ~ 3a7ad ¢
co0uTr0IeHueM TpeGoBaHUI
9PrOHOMHKH, TEXHUKH
0€30I1acHOCTH, TUTHCHEIL,
pecypcocOepeKeHust, PaBOBBIX
U OTUYECKUX HOpPM, HOPM
MH(OpMalOHHON

Ymern

- IUIAHUPOBAaTb U  BBIIOJHATH
XUMHUYECKHH HKCIIEPUMEHT
(npeBpaiueHus OpraHUYEeCKUX
BEILIECTB npu HarpeBaHuy,

MOJTyYeHHE STWICHA WU H3y4YCHHE
€ro CBOWCTB, MPOBOJIUTH PEAKIIUU
MOHHOTO OOMEHa, KauyeCTBCHHBIC
peakuu Ha cynbdarT-, KapOoHaT- U

XJIOPUA-aHUOHBI, Ha KaTHOH
aAMMOHHS; pemiaTh
SKCHEPUMEHTAIbHBIC 3a/1aud 110
TeMaMm "Metannab!" Hu

"Hemertamnbl") B COOTBETCTBUM C
IpaBUJIaMU TEXHUKH 0€30MaCHOCTH
npu OOpalieHUU C BEIIECTBAMU H
1a00paTOpHBIM  00OpPYAOBaHUEM;
NPEICTaBIATh pE3yIBTATHI
XUMHAYECKOTO  OKCIIEPUMEHTa B
bopme 3anucu ypaBHEHUU
COOTBETCTBYIOIIIMX  pEaKUUd U
(¢bopMmynupoBath  BBIBOABI  Ha
OCHOBE ITHX PE3yJIbTaTOB;

- aHaJIM3UpPOBaTh XHUMHUYECKYIO
UHPOPMALIMIO, TOJIy4aeMylo U3
pa3HbIX  HCTOYHUKOB  (CPEICTB
MaccoBod  MHQPOpPMALUHU, CETh
WutepHer u apyrue);.

Cocrasurens Xurynesa I'.A.
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0€e30I1acHOCTH;
- BIAACTh HaBBIKAMH
pacmo3HaBaHWS M 3AIUTHI
uHpopManuy,
HH(}pOpMaAITMOHHOM
0e30IaCHOCTHU JIUYHOCTH;
3HaTh 3HaTh
- LICHHOCTH HAyYHOM | - OCHOBHBIE METOJbl HAYYHOI'O
JIeSITCIIbHOCTH, TOTOBHOCTD | ITIO3HAHUS BEIIECTB U XUMHUYCCKUX
OCYIIECTBIISITh MPOEKTHYIO U | SBJICHUM (HabmroieHHE,
HCCIIEI0BATEIIbCKYIO HU3MEpEHHE, AKCIICPUMEHT,
JEATEIbHOCTh MHAUBUIYAJIBHO | MOJCIMPOBAHUE);
U B TpyIIe;
OK 04. DddexTuBHO YmeTn YMmern
B3aUMOJICHCTBOBATh U - TPOSIBIATH TOTOBHOCTh K | - IUIAHUPOBATh U BBITIOJIHATH
paboTarh B KOJUIEKTHBE | CAMOPA3BUTHIO, XHUMUYCCKUMN AKCIIEPUMEHT
1 KOMaH/Ie CaMOCTOSTEIIBHOCTH u | (mpeBpamieHus OpTraHUYECKUX
CaMOOTIPE/ICIICHUIO; BEIIECTB IPU  HArpeBaHuu,
-OBJIa/IeBaTh HaBbIKAMH Y4EOHO- | KAUECTBEHHbBIE peakuu Ha
MCCJIEI0BATENbCKOM, MMPOCKTHOM | albJCTUIbl, KpaxMmal, YKCYCHYIO
1 COIMAIIBHOM JIeSITCIIbHOCTH; KHUCJIOTY;, TPOBOJAUTH  PEAKIUU
- MPUHUMATH 1LIETTM COBMECTHOM | HOHHOTO oOmeHa, pemaTh
JIeATEeILHOCTH, OPTaHU30BBIBATh | SKCIICPUMEHTAIBHBIC 3a/Jauyd  I10
Y KOOPJIMHUPOBATh JIEUCTBUA 1O | TEMAM "Meramibr" u
€e JOCTHDKCHHIO: COCTaBlIATh | "HemeTamiel") B COOTBETCTBUHU C
IUTaH JICWCTBUM, paclpeneiisaTh | MPaBUIAMH TEXHUKU 0€30MacCHOCTH
ponu ¢ y4eToM  MHEHHWH | mpu OOpalleHHd C BEIIeCTBaMU U
Y4aCTHUKOB o0cyxJaTh | 1a00paTOpHbIM  00OpY/IOBaHUEM;
pe3ynbTaThl COBMECTHOH | MPEACTaBIATh pe3ynbTaThl
paboTHI; XUMHUYECKOTO  OKCIEpPUMEHTa B
- KOOPJIMHUPOBATH U BHITIOTHATH | (hopme 3aIMCcH YpaBHEHUU
paboTy B YCJIOBHSX PEATbHOTO, | COOTBETCTBYIONIUX  pPEAKIUUA U
BUPTYaJIbHOTO u | hopMynHpoBaTh BBIBO/JIBI Ha
KOMOWHHUPOBAHHOTO OCHOBE 3THUX PE3YJIbTaTOB
B3aMMO/ICHCTBUSI,
- OCYIIECTBIIATh TO3UTHBHOE
CTpaTernyecKkoe IOBEJICHUE B
Pa3TUYHBIX CUTYaIHsIX,
MPOSIBIISITH TBOPYECTBO u
BOOOpaxeHwue, OBITH
WHHUITUATHBHBIM
-  TNPUHAMATH  MOTHUBBI W
apryMEHThI JPYTUX JIOJEH TpHu
aHam3e pe3yIbTaTOB
JIeSITeIIbHOCTH;
- TpU3HABAaTh CBOE TPABO H
npaBo  JApyrux Jiojed Ha
OIINOKH,
- pa3BUBATh CIIOCOOHOCTH
MMOHUMATh MUP C TIO3UITUU
JIPYroro 4enoBeKa;
AHITIOO Pabouast nporpamMma no o0meo0pa3oBaTelibHON y4eOHOW AUCIUILIMHE X UMUS Crp. 8 u3 19

«AKageMUYECKHUI
KOJUICIIE»

Crernansaocts 09.02.09 Be6-paspaboTka
Cocrasurens Xurynesa I'.A.




3HATDH
- MPEUMYIIECTBA KOMAHIHOW U
WHIUBUIyaIbHOW PabOThI

3uHathb

- KaueCTBEHHBbIC peakIuh Ha
cynbdar-, kapOboHaT- U XJIOPHI-
AHWOHBI, HA KATHOH aMMOHWS;

OK 07. ConelicTBOBaThL
COXPaHEHHIO
OKpY’Karollen cpeibl,
pecypcocOepeReHHIO,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMATa,
MIPUHIIMIIBI
OEepeKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
JIEUCTBOBATE B
Ype3BbIYAHBIX
CUTYaIUAX

Ymern

- MMOHUMATh BIIUSIHUSA
COLIMATILHO-3KOHOMHYECKUX
IIPOLIECCOB Ha  COCTOSIHUE
NPUPOAHON W COUMAIBHOMN

Cpefbl, OCO3HaHUE TTI00ATBEHOTO
Xapaxkrepa 3KOJIOTUYECKUX
npo0Jem;

- IIPOTHO3UPOBATH
HeOJIaronpusTHbIC
9KOJOTUYECKUE  IOCIIEJICTBUS
MPEANPUHUMAEMBIX  JICHCTBHI,
MpeA0TBpaliaTh Ux;

- OBJIAJIEBATh HaBBIKAMH
yueOHO-HCCIIeI0BATENbCKOMH,

Ymernb

- coOroaaTh paBmIia
9KOJIOTUYECKH  L[eJIecO00pa3HOro
MOBEACHUS B OBITY U TPYJOBOU
JEATEIIBHOCTH B LIEJIAX COXPAaHEHUS
CBOETO 3JI0POBbS U OKPYKAIOLICH

MPUPOJAHON  CpEellbl;  YYUTHIBATH
OIMMAaCHOCTb BO3JCHCTBHSA HA KHBBIC
OpraHu3Mbl OIPEeICIICHHBIX
BCIICCTB, IIOHHUMast CMBICJI
IoKa3aTeirst NpeaeabHON

HOHYCTHMOﬁ KOHICHTpaluu

MPOEKTHOM W COUHMAIBHOMN

JIESITEIIBHOCTH.

3HaTh 3HaTh

- DJEMEHTBl JKOJIOTMYECKOH | - NPEACTABICHUS: O XMUMHUYECKON

KyJIbTYpbl- IUIAHHPOBAaHUE U | COCTABJIAIOLIEH

OCYIIIECTBJICHUE €CTECTBEHHOHAYYHOU KapTUHBI

- BIWSHHME BO3JCHCTBUM B | MUpa, POJM XUMHUHU B IIO3HAHUHU

OKpYXKalollled cpelle Ha OCHOBE | IBJICHUUI IIPUPOBI, B

3HAHUS [eNed  yCTOWYMBOTO | GOPMUPOBAHMHM  MBINUICHUS |

pPa3BUTHSA YEIIOBEYECTBA; KYJIbTYpbI JIUYHOCTH, ee

- AKTHBHOE HenpusiTue | QyHKIMOHAIIBHOM  IpaMOTHOCTH,

JNeMcTBUHM, NPUHOCAIIMX Bpeld | HEOOXOOUMON  JUIsl  peleHHs

OKpY’Karollen cpene. MIPAaKTHYECKUX 3a/1a4 "
JKOJIOTUYECKH 000CHOBAHHOTO

OTHOIIEHUS K CBOEMY 3/JI0POBBIO U
IIPUPOJIHOM Cpelie;

1K 1.2 Pa3pabaTsiBaTh MpOorpaMMHBIE MOIYJIA B COOTBETCTBUH C TEXHUUECKUM 3a/IaHUEM

JINYHOCTHEBIE pPe3yJIbTaThl Konx Jm4HOCTHBIX
peajM3anuy NporpaMmMbl BOCIIMTAHUS pe3yabTaToB
(neckpunTOPHI) peanu3anum
MPOrpamMMsl
BOCIIMTAHUSA
Oco3Haromwil ce0s rpakIaHMHOM Y 3aIIUTHUKOM BEJIMKOM CTPaHbI JIP 1
[IposiBRsrOIM aKTUBHYIO I'PAXKIAHCKYIO MO3HMIMIO, TEMOHCTPUPYIOLIUN
[IPUBEPKECHHOCTh IIPUHLUINIAM YECTHOCTH, IOPAJOYHOCTH, OTKPBITOCTH,
DKOHOMWYECKH AaKTHUBHBII M y4YacTBYIOIIMA B cCTylaeHyeckoM u [ JIP 2
TEPPUTOPUATIBHOM CAMOYIIPABICHUH, B TOM 4YHUCJIE HA YCIOBHAX
J00pPOBOJIbYECTBA, NPOAYKTUBHO B3aUMOJICHCTBYIONIMM M y4acCTBYIOIIUN
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B JIESATEILHOCTH OOIIECTBEHHBIX OPTaHU3aIui

CoOmromaronuii  HOpPMBI  TIPABOIOPAAKA,  CICAYIOIIMH  Wjaeanam
rpakaaHckoro oOmiecTBa, obecrieueHus: 0e30MacHOCTH, MpaB U cBOOOA
rpakgad  Poccun. JlosulbHBIM K = yCTAHOBKAM UM NPOSIBICHUAM
MpPEACTaBUTENCH  CyOKyJIbTyp, OTIMYAarOmuid uXx ot Trpynn ¢ [ JIP3
JECTPYKTUBHBIM U JCBHAHTHBIM TOBEACHUEM. J[eMOHCTpUPYIOIINA
HENpUSTHE U MPEAYNPEeKIAIONINI COIUAIBHO OIMAacHOE IMOBEACHUE
OKPY>KaOIINUX

[TposiBnsromMii ¥ JEMOHCTPUPYIOIMH YyBaXX€HHE K JIOASIM TpYyZa,
OCO3HAIOMIMK IIEHHOCTh coOcTBeHHOro Tpyna. Crpemsmmiics K
(GOpMHpOBAHHIO B CETEBOM cpele JUYHOCTHO U HPOPECCHOHATBHOIO
KOHCTPYKTUBHOTO «IIM()POBOTO CIIE/Ia»

JIP 4

Oco3HaomMil ~ TPUOPUTETHYIO  LEHHOCTh  JIMYHOCTH  YEJIOBEKa;
YBXAIOIMIUKA COOCTBEHHYIO M UYXKYI YHUKAJIbHOCTh B pa3iauvHbIX | JIP 7
CUTYaIIUsX, BO BceX opMax U BUIAX ACSITEILHOCTH.

CoOmroparoif ¥ mponaraHJupyolMil  OpaBwia  310pOBOIO U
Oe3omacHOro oOpas3a KH3HHM, CIIOPTa; MPERYNPEKIAOIMUN 100
IPEOJI0NIEBAIOIINI 3aBUCHMOCTH OT aJIKOTOJsl, Tabaka, ICUXOaKTHBHBIX
BCIICCTB, a3apTHbIX HWIP HW T.A. COXpaHﬂIOIIII/Iﬁ MCHUXOJIOTHUYCCKYIO
YCTOWYHMBOCTh B CHTYaTHBHO CIIOKHBIX HJIM CTPEMUTEILHO MEHSFOIIXCSI
CUTyallusXx

JIP 9

3aboTsmuiics 0 3alluTe OKPYKaolIeH Cpebl, COOCTBEHHOM U YyXKOU

N JIP 10
0€30MacHOCTH, B TOM yuciie HU(PPOBOH

1.5. Pexomenayemoe KOJIH4YE€CTBO YaCOB HA OCBOEHHE NMPOrpaMMbl 001e00pa3oBaTe/bLHOM
Y4eOHOI TUCIUNIHHBI:
O6wem 00pa3oBaTenbHOI MporpaMMbl 52 yaca, B TOM YHCIIE:
00s13aTeNbHOM yUeOHOM HAarpy3KH 00ydJaroIerocs ¢ npernoaaparenem — 48 4acos;
KOHCYJIBTAIINH - 2 9acOB;
POMEKYTOYHAs aTTeCTalus — 2 4acoB.

2. CTPYKTYPA U COJEP)KAHUE OBILEOBPA30OBATEJIBHOI
YYEBHOM TUCLHUTLIMHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BBl YUeOHOH padoThl

Buj yueOHoii padoThl Oobvem yacos
O0bem 00pa3oBaTeIbHOI MPOrpamMMsbl (BCero) 52
CymmapHasi y4eOHasi Harpy3ka oOy4yawIIHUXCsi BO B3aMMOJEHCTBHH C 50
npenojaaBarejiemM
B TOM YHCIIE:
TEOPETHUCCKUE 3aHITH 16
MPAKTUYECKHUE 3aHATUS 16
JlaGopaTopHblie 3aHITHS 16
KoHncyabTanum no yue6Hoi JuciiunaiuHe 2
IIpomexyTouHas aTTeCTAUMSA 8 OpY2oll hopme ammecmayuu 2
AHITIOO Pabouast nporpamMma no o0meo0pa3oBaTelibHON y4eOHOW AUCIUILIMHE X UMUS Crp. 10 u3 19
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2.2. TemaTu4ecKkuii IJIaH U coJep:kaHue 00111e00pa30BaATEIbLHON YUeOHOH TUCHMILTHHBI

«AKaIeMHYCCKHI
KOJUTCIK

HaumeHnoBanue Copep:xanue yueOHOr0 MaTepHaJia, JIaopaTOpHbIe H NPAKTHYECKHE Pa0OThI, O0beM yacoB | XapaKTepHCTHKA Koasb!
pa3iesioB U TeM caMoCTOsAITeIbHAsI padoTa 00y4yarouuxcs, KypcoBasi padoT (IpoeKT) (eciu BU/I0B KOMIIeTEeHIUI U
npedycmompenui) JeATeJIbHOCTH JIMYHOCTHBIX
CTY/ICHTOB pe3yJabTaToB,
¢popmupoBanuo
KOTOPBIX
CIocoOCcTBYET
3JIEMEHT
NPOrpaMMbI
1 2 3 4 5
Pazpean 1. OcHOBBI CTPOEHH BellleCTBA 6 2
Tema 1.1. Cooepoicanue yuebro2o mamepuaid 2 Pabora c OK 01,,
Crpoenne  aTOMOB | CoppemenHasi MOJIC/Ib CTPOCHMS aToMa. CHMBOIMYECKHUIT SI36IK XUMHN. XMMIUCCKHN SIEMEHT. KOHCIICKTOM JIP 1,
XHMHIYECKUX OnexTpoHHas KoH(urypamusi aroma. BaneHTHbIe »neKTpoHBI. BaneHTHOCTh. DIeKTpOHHAS JICKLHH ﬁg%
;J;;B;eo];:(m " IpUPOJa XHUMHUECKOW CBSI3U. OJEKTPOOTPHLATENBHOCTh. BHABI XMMHUYECKOH  CBSA3U 7P 4
XHMHYIECKOI CBI3H (KOBaJIeHTHasl, HOHHAsI, METAJUIMYECKasl, BOJIOPOJIHAs) M CIOCOOBI ee 00pa3oBaHusl TP 7
Ilpaxmuueckue 3ansmus 2 Pemienne 3aganuit
Pemenne 3agaHuii Ha KUCIOJIB30BAHME XUMHUYECKONM CHUMBOJIMKM M HAa3BaHUU COCJUHEHUH IIO
HOMEHKJIAType MEXKTYHApPOJHOrO COI03a TEOPETHIECKON U MPUKIAJHOW XUMHU U TPUBHAIIBHBIX
Ha3BaHUU ISl COCTAaBJICHUS XHMHYECKMX (OpMYN ABYXaTOMHBIX COEAMHEHUH (OKCHIOB,
cyb(UA0B, TUAPHUIIOB U T.II.) U APYTHMX HEOPTaHUYECKUX COCTUHEHHH OT/IENbHBIX KJIACCOB.
Camocmosmensvras paboma oby4aowuxcs 2 Pemenue 3ananuii
[IpakTHyeckue 3afaHus Ha YCTAHOBJICHHE CBA3M MEXIY CTPOCHHEM AaTOMOB XHMHUYECKUX
JJIEMEHTOB U NEPUOUYECKUM N3MEHEHHEM CBOMCTB XMMHWYECKHX DJIEMEHTOB U UX COEIUHEHUN
B COOTBETCTBUH C NON0KeHUEM [leproandeckoil cuCTeMsl
Tema 1.2. | Ilpaxmuuecxue 3anamus 2 Pemenue 3ananuit OK 01,
Iepuoanyeckuii Ilepronnueckas cuctema xumuueckux siaemeHToB (.M. MenneneeBa. ®uzndeckuil CMBICIT OK 02,
3akoH M Tabauna | I[lepmoguueckoro 3akoHa J[.M. MeHneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB JIP 1,
JA.A. MenneneeBa XMMHUYECKHX JJIEMEHTOB, 00pa3yeMBIX UMH MPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBHH C JIP 2
NIOJIOKEHHEM XHMMHYECKOro ayeMeHra B Ilepuoguueckoil cucreme. PemeHue npakTHKO- JIP 3
OpUEHTHUPOBAHHBIX TEOPETHUYECKHX 3aJaHM Ha XapaKTEepHU3alUl0 XMMHYECKHX DJIEMEHTOB JIP 4
«MeTauinyeckue / HEMETaJUIMYECKHE CBOWCTBA, JIIEKTPOOTPHUIATCIBHOCTh XHUMHUYCCKHUX JIP 7
9JIEMEHTOB B COOTBETCTBUH C MX AJIEKTPOHHBIM CTPOCHHEM U IOJO0KEHHEM B HEPHOJHUUECKON
cucremMe xumuueckux anementoB J.M. MenneneeBa
Paznen 2. XHMHYECKHE PeaKIMH 12
Tema 2.1. Coodeporcanue yuebnozo mamepuaia 2 Pabora ¢ OK 01,
Tunbsl xummuveckux | Knaccudukamys W THUNBI XMMHYECKMX pPEAKLIUH C YJacTHEM HEOPraHWYECKHX BELIECTB. KOHCIIEKTOM JIP 1,
peakuuii CocraBneHne ypaBHEHHMH peakIMii COEIMHEHHS, Pa3JIOKEHHs, 3aMelIeHus, OOMeHa, B T.4. JIP 2
peakuuii TOpeHusl, OKUCIICHU-BOCCTAHOBIIEHUSL. JIP 3
VYpaBHEHMsI OKUCIIEHUSA-BOCCTaHOBNIEHNs. CTeneHb OKUcneHusl. OKHCIUTENb U BOCCTAHOBUTEb. JIP 4
CocraBieHne U ypaBHUBAaHHE OKHUCIMTEIIBHO-BOCCTAHOBHUTENBHBIX pPEaKUUHd  METOJOM JIP 7
MEeKTPOHHOTO  GanmaHca.  OKHCIMTEITFHO-BOCCTAHOBUTEIBHBIE  PEAaKIMH B MPHPOJE,
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IPOU3BOACTBCHHBLIX IPOoLCCCaX U XKXKU3HCACATCIbHOCTH OPraHu3MoOB

Ilpaxmuueckue 3ansamus 2 Pemenne 3aganuit

KonmuecTBeHHble OTHOUIEHUSI B XUMHUH. OCHOBHBIE KOJWYECTBEHHBIC 3aKOHBI B XHMHH WU

pacyeTsl 10 YPaBHEHHUSIM XUMHYECKUX peaKkuuii

Jlabopamopnule 3anamus 2 CocraBneHne

Jlabopamopnas paboma “Tunvl xumuueckux peaxyuii”. otuéra

HccnenoBanue THIOB (IO COCTaBy M KOJMYECTBY MCXOIHBIX M 0Opa3zyroUIMXCs BELIECTB) U

MIPU3HAKOB XWMHUUYECKMX peakuuii. [IpoBemeHme peakmuii HMOHHOTO OOMEHa, 3amaHUS Ha

COCTABIICHHE MOHHBIX PEAKIIUH

Camocmosmenvhas paboma o6yuaiowuxcs 4 Pewenue 3ananunit

Mornb Kak eMHUIA KOJIMYeCTBa BerecTBa. MousipHast Macca. 3aKOHbI COXpaHEHHS MacChl 1

SHEPruu. 3aKoH ABOraapo.
Tema 2.2. | Cooepoicanue yuebHozo mamepuaia 2 Pabora ¢ OK 01,
DaexkTposuTHYecKas | Teopus 3JIEKTPOIUTHUECKON aucconuanuu. MOHBL. DJIEKTpOJUTHL, HEdJIEKTPOIUTHL. Peakiun KOHCIIEKTOM OK 04,
JAUCCOLUALSA U | HOHHOTO 0OMeHa. KicI0THO-0CHOBHBIE peakiiy. 3a/laHus Ha COCTABJICHHE HOHHBIX PEAKIHN JIP 1,
HOHHBI 00MeH I'maponus coneil. 3HaueHue TUAPONIN3a B OMOJOTHYECKUX 0OMEHHBIX Tpoueccax. [Ipumenenne JIP 2

TUAPOJIN3a B IPOMBIILIEHHOCTH JIP 3

Ipaxkmuueckue 3anamus 2 Pemmenue 3amanmii JIP 4

CocraBneHne peaknuii MOHHOTO OOMEHa ITyTeM COCTABICHHUS WX IOJHBIX W COKPAIIEHHBIX JIP 7

HMOHHBIX YPaBHCHUH

CocraBneHne ypaBHEHHH THAPOJIN3a.

Jlabopamopnuie 3ansamust 2 CocraBneHne

Jlabopamopuas paboma «Peaxyuu euoponuzay. oTuéTa

HccnenoBanue cpeqpl pacTBOPOB COJICH, 0Opa30BaHHBIX CHIIBHBIMH U CTa0BIMU IPOTOIUTAMH, U

UX peakIuil ¢ pacTBOpaMHM Ieno4yn M kapOoHata Hatpus. CocTaBleHHE PEeaKIUi T'MAPOIIN3a

COJIEH.
Pa3znen 3 CTpoeHne H CBOFICTBA HEOPTaHUYECKHX BellIeCTB 12 OK 01
Tema 3.1. | Codeporcanue yuebrHozo mamepuana 2 Pabora ¢ OK 02
Knaccuduxanus, IMpeamer Heopranuueckoit xumuu. Knaccudpukanusi Heopranmveckux BemiecTB. [IpocTbie u KOHCIIEKTOM K 1.2
HOMEHKJIaTypa U | cnoxHbie BemniecTBa. OCHOBHBIE KJIACCHI CIOMXHBIX BEIIECTB (OKCHIBI, TUAPOKCUIBI, KHCIOTHI, JIP 1,
cTpoeHue coinn). B3anmocBsi3p HeopraHuuecKuX BelecTB.. [IpudnHbI MHOT00Opa3ust BEIECTB JIP 2
HEOPraHu4ecKux Ipaxkmuueckue 3anamus 2 Pemenne 3anannit JIP 3
BeIIECTB Homenknatypa HeopraHMYeCcKHUX BEUIECTB: HAa3BaHME BELIECTBA HUCXOAS U3 MX XUMUUYECKOU JIP 4

(GopMynBI WM COCTaBJICHHE XHMHUYECKOH (OPMYJIBI HMCXOIS M3 Ha3BaHWS BELIECTBA IIO JIP 7

MexyHapoaroit (MIOITAK) nnu TpuBHasHOM HOMEHKIIATYPE. JIP 10

PemeHne npakTHYECKWX 3aJaHMH MO KJIACCU(HMKALMKM, HOMEHKIIATYpE W XHMHUYECKHM

(dopMynaM HEOPraHMYECKHX BEIIECTB Pa3IMUHBIX KJIAcCOB (yrapHbIM Tas, yIJICKHCIBIH Tas,

aMMHUaK, TalleHas HW3BECTh, HETallleHass W3BECTh, IUTHhEBas cOJa M JAPYTWX): Ha3blBaThb M

COCTaBIISITh (POPMYJIBI XUMHUUECKHUX BEIIECTB, ONPEILIISATh IPUHAIEKHOCTD K KIIAcCy.

Hcrounnkn xumuueckodl mMH(OpManuu (CpeAcTB MaccoBOW HMH(opMaimu, cetb MHTepHET n

apyrue). Ilouck nH(opManmu 1o Ha3BaHUIM, HICHTH(UKATOPAM, CTPYKTYPHBIM (opMymam

CamocmosmenvHnas paboma odyuaowuxcs 4 Pemenue 3ananuit

ArperaTtHble CcOCTOSHHMS BellecTBa. Kpucraiummueckue U amopdHbIE BemiecTBa. THIIBI
KPHUCTAJUIMYECKUX PEUIeTOK (aTOMHasl, MOJICKYJISIpHAs, HOHHAsI, METaIIMYecKas). 3aBUCHMOCTb
(¢u3MYecKnX CBOICTB BemecTBA OT THNA KPHUCTANIMYECKOW pEHIETKH. 3aBHCHUMOCTH
XMMHUYECKOH aKTUBHOCTH BEILECTB OT BHMJAa XMMHUYECKOH CBSI3M U TUMNA KPUCTALTMUECKOU
pemietku. [IpuanHBEI MHOrOOOpasys BEIECTB

AHITIOO

«AKaIeMHYCCKHI
KOJUTCIK
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Tema 3.2. Cooeporcanue yuedbHoeo mamepuana 2 Pabora ¢
Du3nko- Mertamnel. O0mue pu3nIecKne 1 XUMUIECKHe CBOHCTBA METAIIOB. CIIOCOOBI ITOTyICHHUS. KOHCTIEKTOM
XHMHYecKHne 3HaYeHHEe METAJJIOB U HEMETAJUIOB B IPUPOJIE U KU3HEACATEIbHOCTH YeJI0BEKa U OPraHU3MOB.
cBoOlicTBa Koppo3ust MeTaiuioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3HUHU
HEeOpraHu4ecKUux Hewmeramnsr. O0mue ¢pusnueckne 1 XUMHIECKHAE CBOMCTBAa HEMETAIJIOB. THITHYHBIE CBOHCTBA
BelIeCTB nemetauioB [V— VII rpymn. Knaccudukaiys 1 HOMEHKIIaTypa COeJUHEHNH HEMETaUIOB.
KpyroBopoTbl OMOT'€HHBIX DJIEMEHTOB B IPUPO/IE
XWMHYECKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHX BEIIECTB (OKCHIOB, THAPOKCUIOB,
KHCJIOT, coJiel u fip.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIECTB, BOAOPOIHBIX
COEIMHEHU, BEICUINX OKCHUI0B U THAPOKCUIOB
Ipaxmuueckue 3anamus 2 Pemenne 3amanmii OK 01
CocTaBieHHE YpaBHEHHMH XHMHUYECKHX pPEAKIMA C yJ9acTHEM TPOCTHIX H  CIOKHBIX OK 02
HEOPTaHMUYECKUX BEILECTB: METAUIOB U HEMETaJIOB; OKCHUIOB METalJIOB, HEMETAJUIOB U K 1.2
aM(OTEPHBIX AIIEMEHTOB; HEOPTaHMYECKMX KHCIOT, OCHOBAaHHH M aM(pOTEPHBIX THIPOKCHIOB; JP 1,
HEOPraHUYECKUX COJIEH, XapaKTEpU3YIOIINX UX CBOMCTBA. JIP 2
Pemenne npakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUK Ha CBOWCTBA, COCTAB, JIP 3
MOJTydeHHe M Oe30MacHOE HCIONIb30BAHUE BAXKHEHIINX HEOPraHMYECKHX BEIIECTB B OBITY M JIP 4
MIPaKTUYECKON AESITENbHOCTH YEIOBEKA JIP 7
Jlabopamopnule 3ansamus 2 CocraBnenue JIP 10
Jlabopamopnas paboma « Ceoticmea Memannog u HeMemainogy. oTuéTa
HccnenoBanue Gpu3nveckux 1 XMMUYECKUX CBOMCTB METAJUIOB U HEMETAJUIOB. Pemenne
JKCHEPUMEHTANBHBIX 337124 [T0 CBOMCTBAM XUMHYECKHM CBOICTBAM METAIIJIOB M HEMETAILIOB,
IO PACMO3HABAHUIO U MOIYYEHHIO COSAMHEHUI METAIIOB U HEMETAIIIOB.
Camocmosmensvras paboma oby4aowuxcs 4 Pemenue 3ananuii
Merabl. O61mue pu3nuecKkne 1 XMMHUYECKUe CBOWCTBA MeTaJUIOB. CHOCOOBI MOTydeHHSI.
3HaYeHHEe METAJJIOB U HEMETAIUIOB B IPUPOJIE U XKU3HEAEITEAbHOCTH Y€I0BEKAa U OPTaHU3MOB.
Kopposust MeTayoB: BUIBI KOPPO3UH, CIIOCOOB! 3aIIUTHl METAIIOB OT KOPPO3HUH
Hemeramner. O6mue puznyeckrne 1 XMMUIECKHEe CBOWCTBA HEMETAJUIOB. TUMMUHBIE CBOHCTBA
HemetawioB [V— VII rpynm. Knaccugukarwst 1 HOMEHKIIaTypa COeTMHEHUH HEMETAIUIOB.
KpyroBopoTsl OMOT€HHBIX HJIEMEHTOB B IPHUPO/IE
Tema 3.3. | Jlabopamopnvie 3ansamus 2 CocraBienue OK 01
Hnentudpuxanus Jlabopamopuasn paboma « Uoenmugduxayus HeopeaHuyeckux 6euecmsy. oTuéTa OK 02
HEOPraHM4ecKuX Pemenune skcnepuMeHTaNbHBIX 33434 10 XUMUYECKHM CBOWCTBAM METAIUIOB U HEMETAILIOB, IO K 1.2
BellleCTB PacIo3HaBaHMIO U TMOJIYUYEHHIO COeIMHEHUI METaJJIOB M HEMETAJLIOB. JIP 1,
Wnentndukanms HEOPraHMYECKUX BELIECTB C UCIOIB30BAHUEM UX (PU3NKO-XMMHUUECKHX JIP 2
CBOWCTB, XapaKTEPHBIX KaUeCTBCHHBIX peakiuii. KauecTBeHHBIE peaknu Ha Cyibdar-, JIP 3
KapOOHAT- U XJIOPHU/I-aHUOHBI, HAa KATHOH aMMOHHS JIP 4
JIP 7
Paznean 4. CTpoeHue U CBOICTBA OPraHHYECKHX BellecTB 12 OK 01
Tema 4.1. | Coodeporcanue yuebnoeo mamepuana 2 Pabora c 1}[_{1; ]i'z
Kaaccudukanus, IlosiBieHue 1 pa3BUTHE OPraHUYECKONW XUMMHU Kak Hayku. IIpenMer opranndeckoi XumMuu. KOHCIIEKTOM JIP 2’
cTpoeHHue U | MecTo 1 3HaueHNe OPraHUYECKOM XUMUU B CUCTEME E€CTECTBEHHBIX HayK. TP 3
HOMEHKJIATYpa XUMUUECKOE CTPOEHUE KaK MOPSIOK COETUHEHUS aTOMOB B MOJIEKYJIE COMJIACHO MX TIP 4
OpraHuYecKux BaJeHTHOCTH. OCHOBHBIE TTOJIOKEHHS TEOPHH XUMUYIECKOTO CTPOSHHS OPTaHUIECKUX TIP 7
BeLLEeCTB coequHeHuii A.M. bytnepoBa. YriaepoaHblil ckeaeT OpraHuuecKOd MOJIEKYIbl. 3aBUCUMOCTh TP 10
CBOMCTB BEILECTB OT XMMUYECKOTO CTPOEHUsI MOJIeKyl. M30Mepus 1 H30Mepshl.
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Ilpaxkmuyeckue 3anamust

Homenknatypa opraHMYecKiX COeANHEHUH OTACTBHBIX KJIACCOB (HACHIIICHHEIE,
HEHACHIICHHBIC U ADOMATHUCCKUE YIIICBOOPOIBI, CTUPTHI, (PCHOIIBI, AJTbACTH/IbI, KETOHBI,
KapOOHOBBIC KUCJIOTHI H JIP.)

Pemenue 3amannit

Camocmosmenvhasn paboma obyuarowuxcs

[Nonsatue o pyHKIMOHANEHON Tpymmie. Pagukan. [IprHINTBI KiTacCUPUKAIINA OPTaHMIECKUX
coeMHEeHUI. MeXIyHapoHasi HOMEHKIIATypa U IIPHHIUITEI HOMEHKJIATYPhl OpraHHYEeCKUX
coenuHeHuil. [ToHsATHE 00 a30TCOAEPXKAIINX COCTUHEHHUAX, ONOTOTHIECKH aKTHBHBIX
BemiecTBax (YrieBoaax, JKupax, OeIKax u IIp.), BRICOKOMOJICKYIISIPHBIX COCTUHEHUIX (MOHOMED,
MIOJIMMEp, CTPYKTYPHOE 3BEHO)

Pemenue 3amanmit

Tema 4.2. CpoiicTBa
OpraHHYecKux
coeTMHEHMIT

Ipakmuueckue 3anamus

CBolicTBa OpraHNYECKHX COCIMHCHNH OTAEIbHBIX KJIACCOB (TPUBHANIBHAS 1 MEKAYHAPOIHAS
HOMEHKJIATypa, XMMHYECKHE CBOWCTBA, CIIOCOOBI MOY4EHH s ): MpeebHbIe (IKaHbl 1
IUKJIOAJIKAHBI), HEIIPEACTbHBIC (JIKEHBI, AIKWHBI M aJTKaJUCHBI) 1 apOMaTHIECKHUE
YTJIEBOJIOPOABI, CIIUPTHI B (PEHOIIBI, KAPOOHOBBIE KHCIOTHI M 3(DUPHI, allbACTHIBI U KETOHHI,
aMHHBI 1 aMMHOKHCIIOTHI, BRICOKOMOJICKYJISIPHBIE COeAMHEHH. 3a/1aHHsI HAa COCTABJICHHE
YpaBHEHHUH XUMHYECKUX PEaKIUH ¢ yIaCTHEM OpTraHMYECKHUX BEIIECTB HA OCHOBAHUH HX
COCTaBa M CTPOCHHS

Pemenue 3amanmit

Jlabopamopnuvie 3ansmust

Jlabopamopuas paboma “lIpespawyenusn opeanuieckux gewyecma npu Hazpeganuu”.
[MonyueHne ITHUICHA U U3yUYEHUE €ro CBOMCTB. MOJIeTMPOBaHNE MOJICKYIT U XMMHUYECKHX
MpEeBpalleHHi Ha IPUMEpEe dTaHa, ITHUIICHA, allCTUIICHA U P

CocraBlieHue
otuéTra

JlabopamopHnvie 3anamus

Jlabopamopnuas paboma « Kauecmeennvie peakyuu Ha 0moenbHvle KIACCbl OPeAHUYECKUX
seuecmer.

[IpoBeneHne KadeCTBEHHBIX PEAKIIHIA, HCIIONB3YEMbIX IS OOHAPYKEHUS OPTaHHYECKIIX
BEIIECTB Pa3IMYHBIX KJIACCOB: ()EHOJIOB, aIbJICTHIOB, KpaxMasa, YKCyCHONH KHUCIOTHI,
aMUHOKHCIIOT, OeJIkoB U Ap. Onricanne HaOII0JaeMBIX SIBJICHUHA U COCTABIIEHUE XUMUYECKUX
pEaKIUi U CXEM.

CocraBiienne
oTuéTa

Camocmosmenvuas paboma oby4aowuxcs

[IpenenpHBIE YTIEBOAOPOIB (aJIKaHBI U ITUKIOATKAHBI). [ OpeHne MeTaHa Kak OJIUH U3
OCHOBHBIX HCTOYHHMKOB TETIJIa B TIPOMBIIIIIEHHOCTH U OBITy. CBOHCTBA IPUPOIHBIX
YTJIEBOJIOPO/IOB, HAXOXKEHUE B IPHPOJIC ¥ TPUMEHEHHE AJIKAHOB;

HenpenensHble (aIKeHBI, aTKUHBI U aJIKaJAWEHBI) U apOMaTHYecKue yriaeBogopoasl. ['openue
alleTHICHA KaK HCTOYHHUK BBICOKOTEMIIEPATypPHOTO INIaMEHH ISl CBApKU M PE3KH METaJUIOB
Kucnopoznconepxamue coeanHeHus (CUpTh! ¥ (EHOIIBI, KAPOOHOBBIE KUCIOTHI M 3(HPHI,
IBJETU/IBI ¥ KeTOHBI, JKUPBI, YIIIeBoAbl). [IpakTHueckoe NprMeHEHNE STUIICHT KO,
riaunepuHa, Gperona. [Ipumenenne popManbaeruaa, aneTanbaeruia, yKCyCHOH KHCIOTEL. Mbla
KaK COJIM BBICHIIMX KapOOHOBBIX KHCJIOT. MoIoIIne CBOWCTBA MbUIA

A3zoTcozepikammye coeInHeHNs (AaMUHBI 1 aMUHOKHCIIOTHI, OenKi). BricokoMonekymsipHbIe
coerHEeHUs (CHHTETHYECKHUE M OMOJIOTHYeCKU-aKTUBHBIE). MOHOMEp, MoinMep, CTPYKTYpPHOE
3BeHo. [lomuMepusanus ATUIEHa KaK OCHOBHOE HAIPaBIEHUE €0 UCTIOIB30BaHMUs.
I'eHeTHUeCKast CBA3b MEXK/Ty KIIACCAMH OPTaHWYECKUX COEIMHEHHN

Pemenue 3ananuii

OK 01

JIP 10

Tema 4.3.
HUnenrnduxanus
OpPraHuYecKux

JlabopamopHhvie 3ansmus
Jlabopamopnas paboma: “Hoenmupurayus opeanuyeckux coeOuHeHut OmoeibHblX K1accos”
Wnentndukanus opraHMyecKuX COeJIMHEHUI OTAEIbHBIX KJIAacCOB (Ha IMpUMepe allbIerH/I0B,

Cocrasiienne
oTuéTra

OK 01
OK 02
OK 04
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BEIIECTB, HX | KpaxMaia, YKCYCHOM KHCJIOTHI, OCJIKOB U T.I1.) C UCIIOIB30BaHUEM UX (DU3UKO-XUMHUUCCKUX K 1.2
3HAYEeHHEe M | CBOHCTB M XapaKTePHBIX KAYECTBEHHBIX peakinii. JlenaTyparus Oeiaka npu HarpeBaHUU. JIP 1,
npuUMeHeHHne B | lIBeTHBIC peakiuu OeNKOB. BO3HUKHOBCHHE aHATUTUICCKOTO CUT'HAJIA C TOYKH 3PCHHUS JIP 2
OBITOBOIH H | XUMUYECKUX MPOIECCOB MPH MPOTCKAHUY KAYeCTBCHHOM PEeaKIIiy, MO3BOIIAIONICH JIP 3
NPOU3BOACTBEHHOM UACHTUPHUIAPOBATH MPEI0KEHHBIC OPTaHIMYECKIE BEIIECTB JIP 4
JeATEJbHOCTH YeJI JIP 7
Pa3nex 5. PacTBopbl 4 OK 01
OK 02
Cooeporcanue yuedbnoeo mamepuana 2 Pabora ¢ OK 07
PactBopenue kak HU3MKO-XUMHUIECKHii Tiporiecc. PacTBopsl. CiocoObl MPUTOTOBICHUS KOHCIICKTOM K 1.7
pactBopoB. PacTBopuMOCTh. MaccoBast 0T pacTBOPEHHOTO BetecTBa. CMBICH IOKa3aTeNs JP 1,
MIPeeFHO JOMYCTHUMOI KOHIICHTPALIUH U €T0 HCIIOIh30BaHUE B OIIEHKE IKOJIOTHYECKON JIP 2
0e30I1aCHOCTH. JIP 3
Tema 5.1. [IpaBuia HKOJIOTHYECKH 11ETIECO00Pa3HOTO MOBECHUS B OBITY U TPYIOBOM JEATEILHOCTH B Jﬁg ‘7‘
MousiTHe o | LCIIX COXPAHEHHS CBOCTO 3/10POBbS M OKPYXAIOLIEH NPUPOIHOM CPE/EI; ONACHOCTE 7P 10
BO3JICUCTBUS Ha )KUBBIC OPTaHU3MBI ONPE/ICIICHHBIX BEIICCTB.
pacTBopax PerieHne npakTHKO-OPUEHTHPOBAHHBIX PACUCTHBIX 3aIaHUI HA PACTBOPHI, UCIIOIb3YEMBIC B
OBITOBOI1 M MPOM3BOACTBEHHON JIESITENLHOCTH YEJIOBEKa
Jlabopamopuvie 3anamus 2 CocraBieHue
Jlabopamopnas paboma «Ilpucomosnenue pacmeoposy. oT4éTa
[IpuroroBneHmne pacTBOPOB 3aJaHHOM (MacCcOBOH, %) KOHIICHTPALXH (C TIPAKTHKO-
OpPHUEHTHPOBAHHBEIMI BOIIPOCAMH) U ONPEICICHIE CPEIbl BOIHBIX PACTBOPOB.
Pa3neu 6. Xumusi B ObITY H IIPOU3BOACTBEHHOI IeATeJLHOCTH YeJ0BeKa 85 8;
Paboma c
KOHCNEeKmom 85 8‘7‘
Cooeporcanue yuedHoeo mamepuana IIK 1.2
Xumusa B ObiTy u | HoBellline ToCTHMKEHUS XUMHUYECKON HAYKH M XMMUYECKOI TexHosoruu. Poms xumun B JIP 1
MPON3BOACTBEHHOI 00ecTeueHIN IKOJIOTHYECKON, SJHEPIeTHIECKOH U MUIIEBON O€30MaCHOCTH, Pa3BUTHH JP 1,
JAeATeIbHOCTH MeauuuHbl. [IpaBuiia moucka U aHaIH3a XUMAYECKOH HH(POPMAINU U3 Pa3THIHBIX HCTOYHHKOB JIP 2
YyeJioBeKa (HayuHasi 1 yueOHO-HAYYIHAs JTUTEPATypa, CPEACTBAa MacCOBOU HH(OpMAITHH, CeTh MHTEpHET) Jﬁg i
JIP 7
JIP 9
JIP 10
KoncyapTauuu no yyeOHOH JucUMIJIMHE 2
IIpoMe:KyTOUYHASI ATTECTAIUS 2
Bcero: 52
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3. YCJIOBHUA PEAJIN3ALINN PABO‘IEﬁUHPOF PAMMBbI
OBHIEOBPA3OBATEJIBHOU YYEBHOU JUCIUITJINHBI

3.1. TpeGoBanuss K MHHHUMAJIBHOMY  MATEPHAIbHO-TEXHHUYECKOMY
o0ecrne4eHn 1o
PeaszauHH IMporpaMmbl TUCHUITIIINHBI Tpe6yeT HaJIN4u4d.
Y4yeOHOro kabmnera EcTrecTBeHHOHAYYHOI0 HUKJIA
(vkazvisaemes naumenosanue)
JlabopaTopmii EcTecTBeHHOHAYYHOI0 HMKJIA

(vkazvisaromes npu nanuyuu)

OoOopyaoBanmne y4eOHOro KaduHera:

1. TaOmuua Meuneneesa,

2. Tabnuna pacTBOPUMOCTH

3. YueGHble GUIBMBI

4. Tludposbie 00pa3oBaTEIbLHBIC PECYPCHI

TexHuveckue cpeacTsa 00y4eHuUs :

1. KomnproTep ¢ ycTpoiicTBaMu BOCITPOU3BEICHUS 3BYKa,
2. IlpunTep,

3. MynbTUMeIHa-MpoOeKTOP € IKPAHOM.

O6opynoBanue jadopaTopuu U padouux MecT JadopaTopuu

MEH3YPKH, MUIMETKU-KaNEIbHULbI, TEPMOMETPbI, MUKPOCKOT, JTYTIbl, IPEIMETHbBIE
Y TIOKPOBHBIE CTEKJIA, TUTAHILIETHI JIs1 KaleJbHbIX PEeaKluil, PruiIbTpoBanbHas
OyMmara, IpOMBIBAJIKH, CTEKJISIHHbIE TPOOUPKH, pE3UHOBBIE TPOOKH, POHAPUKH,
Ha0Op PEAKTUBOB, CTEKJISIHHBIE AJIOYKHU, IITATUBBI JJIs1 IPOOUPOK; MEPHBIE
UUJIMHAPHI, BODOHKU CTEKJITHHbIE, BOPOHKH JIEIUTENbHbIE TUINHApHuYeckue (50-
100 mut), CTYNKHM C IECTUKOM, (papPOopoBbIe YAUIKU, MTUHUETHI, PUIBTPHI
OyMakHble, BaTa, MapJis, YaCOBbIE CTEKJIA, FJEKTPOIUIUTKH, Ja00paTOpHbIe
HITaTUBBI, CIIUPTOBBIE TOPEJIKU, CIIMYKU, IPUOOP AJIsl TOJTyYEHUs Ta30B (WIn
npoOHpKa ¢ ra300TBOIHOM TpyOKO#), IepKaTenu 1 MPOOUPOK, CKISTHKU AJIs
XpaHEeHUs PEaKTUBOB, pa3IaTOYHbIC JOTKH; XuMuueckue crakansl (50, 100 u 200
MJT); LIMATeIU; MUHILEThI; TUTEJIbHBIE MBI, CEKYHAOMEPHI (TaliMephbl), MEPHBIE
npobupku (Ha 10-20 mut) 1 MmepHbIe KonObI (25, 50, 100 u 200 M), BoasiHas OaHs
(W1 TepMOCTaT), CTEKJISTHHBIC MAIOUYKH; KOHUYECKHUE KOJIOBI /it TUTpoBanus (50
u 100 mu1); MHAUKATOPHBIE MOJIOCKU JIJIs onipeaenenust pH u ctangapTHas
WHIMKATOPHAs 1IKaJa; YHUBEpPCAIbHBIMN HHIMKATOP; muneTku Ha 1, 10, 50 mu (wnu
no3atopsl Ha 1, 5 1 10 M), OrOpeTKH JJ1s1 TUTPOBAHUSI, MEAUITMHCKHUE IITPUITHI HA
100-150 mu, nabopaTopHble W/WIKM aHATUTHYECKUE Bechl, pH-MeTphbl, CyIInIbHbIN
mkad, u ap. 1aboparopHoe 000pyI0BaHUE.
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AHIIOO

3.2. MudopmanuonHoe odecrnedenne 00ydeHust

OCHOBHBIC HCTOYHUKHU:

1. Anapnes, A. 1. OOmas u Heopranuyeckass Xumus. JJabopaTopHbIi MPaKTUKYM
: yueOHOoe mocoOue mig cpeaHero mnpodeccruonanpHoro obpaszoanus / A. U.
AmapueB, A. A. Kazakona, JI. B. IllleBHunpina. — 2-e¢ u3a., Ucnop. U JOM. —
Mocksa : M3gatensctBo FOpaiit, 2024. — 159 c.

2. KmoeB, M. B. Oprannueckas xumusi : ydyeOHOE TocoOue [Jisi CpEeaHEro
npodeccuonansHoro oopazosanus / M. B. Kitoes, M. I'. A6aymnnaeB. — Mockaa :
NznarensctBo FOpaiit, 2024. — 231 c.

3. HoBokmanoBa, A. JI. Opranudeckass xumus. TecTsl : yueOHOe mocoOue st
cpennero mpodeccunoHanbHOro0 oopazoanus / A. JI. HoBokmranoBa. — Mockaa :
W3narensctBO FOpaiit, 2024. — 41 c.

4. CyBopoB, A. B. OOmas u Heopranuueckasi XuMusi : Y4eOHUK JJisi CPEIHETO
npodeccuonanbHoro oopaszosanusi / A. B. CyBopos, A. b. Hukonbsckuit. — 6-¢
u3., ucrp. u gon. — Mocksa : M3znarensctBo FOpaiit, 2024. — 683 c.

5. CyBopoB, A. B. OOmas u Heopranuyeckas xumus. Bompocel u 3amaun :
ydaeOHOe TMocobue i cpeaHero mnpodeccuoHalbHOro oOpaszoBanus / A. B.
CyBopoB, A. b. Hukonbckuit. — 2-¢ wusn., ucnp. U jgom. — MockBa
N3narensctBO FOpaiit, 2024. — 309 c.

JlomoTHUTEThHBIC NCTOYHHUKHU:

1. Anapnes, A. 1. OO6mas xumus. COOpHUK 3aJlaHUil ¢ MpUMEpPaMu PEIICHUH :
yaeOHoe rmocobue mist By3oB / A. W. Anapsres, JI. 1. Aponnna. — 2-e usm., ucmp.
u norn. — Mocksa : M3narensctBo FOpaitt, 2024. — 127 c.

2. BmuBkoB, A. A. Opranudeckas Xumus. 3ajaud U YIOpaKHEHHUS : yueOHOe
nocobue 1yst By30B / A. A. BmuBkos, A. B. [lectoB ; mox HayuHO# pemakiueit B.
S1. CocnoBckux. — Mocksa : M3natensctBo FOpaiit, 2024. — 343 c.

3. 'munka, H. JI. OOmas xumusa : yueOHuk s By3oB / H. JI. 'munka ; mon
penaknueir B. A. IlonkoBa, A. B. badkoBa. — 20-e¢ u3n., mepepab. u jmom. —
Mockaa : U3gatensctBo FOpaiit, 2024. — 717 c.

4 Huxkutuna, H. I'. O6mias u HeopraHuyeckass XUMHsI: TEOPETUUECKUE OCHOBHI :
y4eOHUK M MPaKTUKYM JUIsl cpeaHero npodeccuonansHoro oodpaszosanus / H. T
Hukutnna, B. W. I'pebenpkoBa. — 2-¢ wm3n., mepepad. m gom. — Mocksa :
N3parensctBO FOpaiit, 2024. — 199 c.

5. Xumus. 3amadyHuk : ydeOHOe MmocoOue sl cpeaHero MnpodhecCUOHATBHOTO
obpazoBanus / }O. A. Jlebenes [u np.] ; mox obmieit penakiueit I'. H. ®aneeBa. —
Mocksa : M3gatensctBo FOpaiit, 2023. — 236 c.

HNuTepHeT - pecypcsr:

1. www.pvg.mk.ru (omummnuazna «I[lokopu BopoObeBbI TOpHI»).

2. www.hemi.wallst.ru (O6pa3zoBaTebHBIN CAUT IS MIKOJIBHUKOB « XUMHUS).
3. www.alhimikov.net (O6pa3oBaTelIbHBII CalT AJIs MIKOJIHLHUKOB)
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http://www.hemi.wallst.ru/
http://www.alhimikov.net/

. www.chem.msu.su (31exkTpoHHas OHOTNOTEKA IO XUMUH).

. www.enauki.ru (MHTepHET-U3/IaHue JIJIs yauTeneil « ECTECTBEHHBIE HAYKN ).
. www.lseptember.ru (MmeToauueckas razeta «llepBoe ceHTIOps»).

. www.hvsh.ru (kypHan «XuMust B IIIKOJIE»).

. www.hij.ru (KypHas « XUMHS U KU3HBY).

. WWw.chemistry-chemists.com 3JeKTpOHHBIH )KypHaT « XUMHKH ¥ XHUMHUSD

O© oo ~NO O~
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5. KOHTPO.JIb n

OIIEHKA

PE3YJIbTATOB

OBIIEOBPA3OBATEJLHON YUEBHOM JUCHUILIVHBI

OCBOEHUA

Ob6masi/mpodeccuonanbuas | Paznen/Tema Tun oueHOYHbIX MePONPUATHS
KOMIIeTEeHIUS
OK 01 P1,Temal.1,1.2 - YCTHBIN OIpOC;
P.2 Tema2.1,2.2 - (ppoHTATBHBIN OTIPOC;
P.3 Tema 3.1, 3.2, | omieHka
3.3 NPaKTUYECKHUX padoT;
P.4 Tema 4.1, 4.2, | - olleHKAa TECTOBBIX
4.3 3aJaHuNi
P.5, Tema 5.1. - HaOmrozmeHWe 32 BBIIOJHEHUEM
P.6 MOTHUBALIMOHHBIX 3a1aHu I u
MPAKTUYECKON pabOThI
OK 02 P 1, Tema 1.2 - YCTHBIH OIIPOC;
P.3 Tema 3.1, 3.2, | - GppoHTaIBHBII ONMPOC;
3.3 OIICHKA
P.4 Tema4.2,4.3 MPaKTUYECKHUX paboT;
P. 5, Tema 5.1. - OLIEHKA TECTOBBIX
P.6 3aJaHuN
- HaOmoJeHHEe 32  BBINOJHEHUEM
MOTHBAIIHOHHBIX 3alaHui u
PAaKTUYECKON pabOTHI
OK 04 P.2 Tema 2.2 - YCTHBIH OIpOC;
P4 Tema4.2,4.3 - (ppoHTATBHBIN OIPOC;
P.6 OILIEHKA
NPaKTUYECKUX padoT;
- OIICHKA TECTOBBIX
3aaHui
- HaOmoJeHHWe 32  BBINOJHEHUEM
MOTHBAIIMOHHBIX 3aTaHU I "
MPAKTUYECKON pabOThI
OK 07 P. 5, Tema 5.1. - YCTHBIH OIIpOC;
P.6 - (ppoHTATBHBIN OTPOC;
OIIEHKa
MPaKTUYECKUX padoT;
- OLIEHKA TECTOBBIX
3aaHui
- HaOmoJeHHWe 32  BBINOJHEHUEM
MOTHBAIIMOHHBIX 3a/IaHU I u
MPAKTUIECKON pabOThI
[IK 1.2 P.2 Tema 2.2 - YCTHBIH OIpOC;
P.3 Tema 3.1, 3.2, | - ppoHTaNBHBIH ONPOC;
3.3 OIICHKA
P. 5, Tema 5.1. NPaKTUYECKUX padoT;
P.6 - OLICHKA TECTOBBIX
3aJaHuN
- gaOmrozmeHWe 32 BBINOJHEHHEM
MOTHUBALIMOHHBIX 3a/laHui u
MPAKTUYECKON pabOThI
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