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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 PdenepanibHOr0 TOCYIAPCTBEHHOTO
00pa30BaTeILHOTO CTaHAApTa CPEIHEro OOIIero oOpa3oBaHUs U SIBISCTCS YaCThIO
IpOTPaMMbI  TIOJTOTOBKH CIEIHATNCTOB CPEAHETO0 3BEHA 10 CHEIHATbHOCTH
(cnenmanbrOCTSIM) CITO

09.02.13 NuTerpanus pemeHuii ¢ NpuMeHeHNeM TeXHOJIOT Ui
o HCKYCCTBEHHOI'0 MHTEJJIEKTA

(xoxm) (HanmeHoBaHMe crenMaNIbHOCTH / IpO(heccHn)

1.2. leanb o0meo0pa3oBaTebHON y4eOHOH NMCHUILIMHBI — Tpe0OBaHMs K pe3yJjbTaTaM
OCBOEHHUSI THCIHUILIHHBI:

@opMHpPOBaHUE Y CTYACHTOB TPEACTABICHUS O XHMHYECKOW COCTABIISIIOIIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MUpPA KaK OCHOBBI NPUHSTHUS PEIICHUH B )KU3HEHHBIX M MPOM3BOACTBEHHBIX
CUTYalHsIX, OTBETCTBEHHOTO MMOBEJACHUS B IPUPOIHOM CpETIE.

1.3. Mecto o00uIeo0pa3oBaTeIbHOil Y4eOHOH AMCHUILIMHBI B CTPYKTYpe INPOrpamMMbl
NMOATOTOBKH CHENHAJINCTOB CPe/IHEro 3BeHa:

Hucnurnnuna «XuMHs» BXOJIUT B cocTaB mpeameTHoit oonactu 9.4. EcrectBennsie Hayku @I'OC
COO u O6meobpazoBaTenbHas MOAroToBKa/bazoBbie TUCIMIUIMHBI

1.4. Pe3yabTaThl 0CBOeHHS 0011€00pPa30BaTeIbHON Y4eOHOI TUCHMILVINHBI B COOTBETCTBHHU
¢ ®I'OC CIIO u Ha ocoBe PI'OC COO

HuctunnuHa BXoauT B 0o0meoOpa3oBaTeNbHBIA IUKJI W OTHOCHTCS K  0a30BBIM
0011eo0pa3oBaTeIbHBIM JUCIUILIMHAM CPEIHET0 (TIOJHOT0) 00I1Iero 00pa3oBaHus U HalpaBlieHa
Ha (OPMUPOBAHNE OOIIMX KOMIICTCHIIUN.

HJ’IaHI/IpyeMHe PE3yIbpTaThl O6y‘IeHI/I}I
OO01re KOMIETEHITUN
O6mue (JIMYHOCTHBIE,
JucuunnuHapHble (IpeIMETHBIE)
MeTaHpeﬂMeTHLIe)
OK 01. Beibupats Ymern Ymersn
CITOCOOBI pemeHusa - IPOABIIATH TOTOBHOCTH K | - BJIAICTH CHUCTEMOM XHUMHUYECKHUX
3aJ1a4 Tpyay, OCO3HAaHHC UL CHHOCTH 3HAHUM, KOTOpasa BKJIFOYACT:
HpO(I)CCCHOHaHLHOﬁ MacTEpCTBa, Tp}/I[OJ'IIO6I/Ie; OCHOBOIIOJIararoImue IIOHATHA
ACATCIIbHOCTHN - IMPOSABJIATH T'OTOBHOCTH K (XI/IMI/I‘ICCKI/Iﬁ 9JICMCHT, aToM,
IPUMCHHUTEIIBHO K aKTUBHOM ACATCIBHOCTHU | 3JICKTPOHHAA 0o00J0YKa  aT oMa,
pa3siInYHbBIM TEXHOJIOTHYECKON " | HOH, MOIJICKYJIA, BaJICHTHOCTbD,
KOHTEKCTaM COIMaIbHOMI HaIIpaBJICHHOCTH, | 3JICKTPOOTPHULATCIbHOCTD, CTCIICHD
CHOCOOHOCTD WHUIIUHUPOBATL, | OKUCIICHUA, XHMHUUYCCKasd CBA3b,
ILTAaHUPOBATh U CAMOCTOATCIIBHO er'IepO,Z[HHﬁ CKCIJICT,
BBIIIOJIHATh Takylo | pyHKIHOHAIbHAS rpymnmna,
JCATCIIBHOCTD, paguKal, H30MCpHUA, H30MCPBI,
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- TOpOSIBIATH  HMHTEpPEC K
pa3IMYHbIM cdepam
npodeccuoHaTbHON
NEeSITeTIbHOCTH,

- CaMOCTOSTEIIEHO
dbopmynupoBaTh u
aKTyaJIU3upoBaTh  Ipoldiiemy,
paccMmarpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIMBATh

CYIIECTBCHHBIA TPHU3HAK HJIU
OCHOBaHUs I  CpPaBHCHUS,
Kiaccuukanuu u 0000IICHUS;

- OIIPENCIIATh LEJIH
JeATEIbHOCTH, 3a/1aBaTh
nmapamMeTpsl M KpPUTEpPUM UX
JOCTHIKCHUS,

- BBIBIIATH 3aKOHOMEPHOCTH M
IIPOTUBOPEYUS B

paccMaTpUBaEMbIX SBJICHUSAX;
- BHOCHUTb KOPPEKTHBBI B
JIeSITeIIbHOCTb, OLICHUBAThb
COOTBETCTBHUE pe3yJIbTAaTOB
LIEIISIM, OLICHUBATh pHUCKHU
IMOCJICICTBUI NCATCIBHOCTH;

- pa3BUBaTh KpEeaTUBHOE
MBIIUIEHUE  NPU  PEUICHUH
JKU3HEHHBIX TTPOOIEM

- BIIQJICTh HaBBIKAMU Yy4eOHO-

HCCIIEIOBATENIbCKON 5
MPOEKTHOMN JIESITENIbHOCTH,
HaBbIKAMU paspelieHus
npo0Jem;

- aHAJIM3UPOBATH MOITYYEHHBIEC B
xoze peleHus 3a7a4u
pe3ynbTaThl, KPUTHYECKH

OIICHUBATh WX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBUSIX;

- TepeHOCUTh  3HaHWs B
MO3HABATEIBHYIO "
MPAKTUIECKYIO obnactu
KHU3HECITCILHOCTH,

- HHETPUPOBATH 3HAHWUS U3
Pa3HBIX MPEIMETHBIX 00JIaCTeH;
- BBIIBUTATb HOBBIE HJIEH,
npeiarath OpUTHHAIILHBIC
MOJIXOJIBI U PEIICHUS;.

TOMOJIOTMYECKUN Psii, TOMOJIOTH,
yIJI€BOAOPOABI,  KUCIOPOA- H
a3z0TcojeprKalne COeJIMHEHUS,
OMOJIOTUYECKH AKTUBHBIE
BemiectBa  (YIJIeBOABI,  JKUPBI,
0enKn), KpUCTaJITNYeCKast
pelieTka,  TUIBl  XUMHUYECKHX
peakuuii (OKHCIHUTENBHO-
BOCCTaHOBUTEJIbHBIE, 9K30-U
9H/IOTEPMHUECKUE, peaxuuu
HOHHOTO oOMeHa), pacTBop,
JJIEKTPOJIHTHI, HEDJICKTPOJIUTHI,
ANEKTPOIIUTHYECKAS JTUCCOLMALINS,
OKHCITUTEIb, BOCCTaHOBHUTEIIb,
CKOPOCTh XMUMHYECKOH peakiuu,
XUMHAYECKOE PABHOBECHE), TCOPUU
U 3aKOHBI (TeOpUs XUMHUYECKOTO
CTPOCHHUSI OPTaHUYECKHX BEIICCTB
AM. byrneposa, TEeOpHs
ANEKTPOIUTUYECKON TUCCOIMALINH,
NEPUOJNYECKUIM  3aKOH JN.
MenzeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  S3BIK  XHMHUH,
(aKTONOTHYECKUE  CBEACHUS O
CBOMCTBAxX, COCTaBe, MOJYYCHUU U
0e30macHomM HCII0JIb30BAHUU
BOXHEHIINX HEOPraHMYECKUX U
OpPTaHUYECKUX BEIIECTB B OBITY U
PaKTUYECKOH JeSITeIbHOCTH
YeJI0BEKa;

-BBIABIIATH XapaKTepHbIC IPU3HAKU
u B3aHMOCBSI3b U3yYEHHBIX
MOHSITUH, MPUMEHSITh
COOTBETCTBYIOIIIME TIOHSATHS TIPU
ONHMCAaHUM CTPOEHUS U CBOWCTB
HEOPTaHWYECKUX M OPTraHHMYECKUX
BEIIECTB M HX TPEBpaLICHUH;
BEISIBIISITH B3aMMOCBSI3b
XUMHYECKUX 3HAHUN C TOHSATUSMU
W TPEACTaBICHUSMH  JPYTUX
€CTECTBEHHOHAYYHBIX IPEJMETOB;

- HUCIIOJIB30BaATh HaMMCHOBaHUA
XHUMHYECKHX COETMHEHUI
MEKIYHAPOIHOTO COI03a

TEOPETUYECKOM W  NPUKIIATHOU
XMMHU W TPUBHAIbHBIE HA3BAHUS
BOXHEHIINX  BEIIECTB  (DTHIICH,
aneTuieH, TiunepuH,  (eHodm,
(dhopManbaeru, yKCycHasi KUCIOTa,
TJIMIWH, YTapHbIN ra3, yriIeKUCIbIi

AHITOO
«AKageMUYECKHUI
KOJUICIIN»
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ra3, aMMHaK, TralleHas W3BECTb,
HeramieHasi M3BECTb, IIUThEBas
coja U JIPYT'HX), COCTaBIATh
(GopMyIIbI  HEOpPraHWUYECKHX U
OpPraHUYECKUX BELIECTB,
YPaBHEHUS XUMHUYECKUX PEaKLIUM,
OOBSCHATH nux CMBICI;
MIOATBEPK1aTh XapaKTepHbIe
XMMHMYECKHE CBOWCTBA BEILECTB
COOTBETCTBYIOILIUMU

OKCIIEPUMEHTAMH M 3allUCAMHU
YpPaBHEHUN XUMHUYECKUX PEAKLIUI;
- YCTaHaBIUBAaTh NPUHAIJIECKHOCTh
U3Y4YEHHBIX HEOPraHWYeCKUX U
OpPraHUYECKUX BELICCTB K
ONPEIEICHHBIM KJlaccam U
rpynmnam COEIMHEHU,
XapaKTepu3oBaTh HUX COCTaB U
BAKHEHIINE CBOWCTBA; ONPEIEIIATh
BUJIBI XMMHYECKHUX CBsI3eH
(xoBaJIeHTHaH, HMOHHas,
METaJIINYecKas, BOJIOPOJIHAS),
TUIBl KPUCTAJUIMYECKUX PEIIETOK
BEIIIECTB; KJaccuuuupoBaTh
XUMHUUYECKHUE PEAKIINH;

- [pPOBOJUTH  pacyerbl IO
XUMHYECKUM dopmynam u
YPaBHEHUSAM XMMHMUYECKHUX peaKkLnn
C HCIOJNb30BaHUEM (DU3HUECKUX

BEJINYMH, XapaKTepU3YIOLINX
BEIIeCTBA C  KOJHUYECTBEHHOM
CTOpPOHBI: Macchl, obbema
(HOpMaJIbHBIE ~ YCJIOBHS) Tra30B,
KOJINYeCTBa BEIIIECTBA;
HUCIIOJIb30BaTh CHCTEMHBIC

XUMUYECKHUE 3HAHUS I IPUHATUSA
penieHuin B KOHKPETHBIX
JKU3HEHHBIX CUTYaLUIX

3uarn

- MIPUYHUHHO-CIIEICTBEHHBIE
CBS3M H  aKTYaJIH3UPOBATh
3ajavy, BBIIBUTATh TUTIOTE3Y €€
peIIeHs, HAaXOAUTh apTyMEHTHI

Ui J0Ka3aTelbCTBa  CBOMX
YTBEPKJICHH, 3a/1aBaTh
rapameTpsl 51 KpUTEpUU
peuieHus;

3uarn

- OCHOBHBIE  TIOJOKEHHUS O
XUMHYECKOH COCTAaBIISIOIICH
€CTECTBEHHOHAY4YHOU KapTUHBI
MHpa, POJIM XUMHU B TIO3HAHUU
SIBJICHUH MIPUPO/IBI, B
(bopMUPOBaHWHM  MBIIUICHUS U
KYJTbTYpPBI JIMYHOCTH, ee
(YHKIIMOHATBEHON  TPAaMOTHOCTH,
HEOO0XO0IMMOI JUTS peuieHus
MPaAKTHYECKUX 3a1a4 n
9KOJIOTHYECKHU 000CHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U

AHITOO
«AKageMUYECKHUI
KOJUICIIN»
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NPUPOIHOM Cpee;

AHIIOO

«AKageMUYECKHUI

KOJIJICIK»

OK 02. Ucmnoap3oBarhb

COBpEMEHHBIE
cpexacTsa TIOWCKa,
aHaim3a u
WHTEPIpPETAINN
nHpopmauu u
nH(pOpMalIOHHbIE
TEXHOJIOTUU TUISt
BBIMIOJIHEHUST  3aj7ad
npodeccnoHanbHOM
JeSTeTbHOCTH

Pabouast nporpamMma no o01eo0pa3oBaTesibHON y4eOHON AUCIUIIMHE X MU
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YMmerh

- opMHUPOBATH MHUPOBO33PEHHE,
COOTBETCTBYIOIIICE
COBPEMEHHOMY
pa3BUTHS
00I11eCTBEHHOH
OCHOBAHHOT'O Ha JIHaore
KYJIBTYP, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOECTO MeCTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPIICHCTBOBATH SI3bIKOBYIO
U YUTATENbCKYIO KYIbTYpPhl Kak
cpencTea B3aWMO/JICUCTBHUS
MEXIy JIOABMH U TO3HAHUS
MUpa;

- -OBJIa/IeBaTh YHUBEPCAIbHBIMU
y4eOHBIMU  TI03HABATEIHLHBIMU
NEeNCTBUSIMU:

B) pabota ¢ uHpopmaIuei:

- BJIAJICTh HABBIKAMH MOTYYCHUS
uHpopManuu U3 HMCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSTEIIBHO
OCYIIECTBIISITh TIOUCK, aHAJIU3,
CHCTEMAaTHU3aLIHIO u
UHTEpIpeTauo  uHhOpMaIIu
pa3aMYHBIX BHIOB U  (opMm
MIPE/ICTABJICHHS;

- co31aBaTh TEKCTHI B
pa3IUYHBIX (opMaTax ¢ y4eTom

YPOBHIO
HayKu u
IIPAKTUKH,

Ha3HaueHus MHoOpMauu W
LIEJIeBOM ayJUTOPHH, BbIOMpas
ONTHUMAJIBHYIO bopmy
MPEeACTABIIEHUS U
BU3YaJIU3aliy;

- ONCHUBATb JOCTOBCPHOCTD,

JJCTUTUMHOCTD I/IH(I)OpMaI_[I/II/I, €

COOTBETCTBUEC IIpaBOBBIM u
MOPaJIbHO-3THYECKAM HOPMaM;

- HCIIONB30BaTh  CpPEJCTBa
UH()OPMAIIMOHHBIX u
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI B peuIeHun
KOI'HUTHUBHBIX,
KOMMYHUKaTHBHBIX u
OpraHHu3allMOHHBIX 3a1a4 C
co0uoIeHueM TpeOoBaHUI
SPTrOHOMMKH, TEXHUKHN

Ymersn

- IUIAaHUPOBAThb U  BBIIOJIHATH
XAMHYECKHUI JKCIIEPUMEHT
(npeBpatueHus OpraHUYECKUX
BEIIECTB npu HarpeBaHuH,

IIOJlyYEHUE OTUICHA W W3y4EHHUE
€ro CBOMCTB, NPOBOAUTH PEAKIUHU
MOHHOr0 OOMEHa, KayeCTBEHHbIE
peaknuu Ha cynbdaT-, KapOoHaT- U

XJIOPUA-aHHOHBI, Ha KaTHOH
aMMOHUS; pearh
AKCIICPUMCHTAIbHBIC 3a/1aud  T10
TeMaM "Metannbl" u

"HemeTtamisl") B COOTBETCTBHH C
NpaBUIAMU TEXHUKH 0€301TacHOCTH
npu oOpallleHHMH C BELeCTBaMU U
1a00paTOpHbIM  00OpY/I0BaHUEM;
IpPEeICTaBIATh pe3yibTaThl
XUMHAYECKOTO  OKCIIEPUMEHTa B
¢bopme 3arncu ypaBHEHUH
COOTBETCTBYIOIIMX  pEaKkUUd U
¢opmMynaMpoBaTh  BBIBOABI  Ha
OCHOBE 3THUX PE3YJIbTATOB;

- aHANU3UPOBaThb XHMMHUYECKYIO
nH(poOpMalLIMI0, TOJIYy4aeMyl U3
pa3HBIX  HUCTOYHMKOB  (CpeiCTB
MaccoBoW  MH(OpMalMH,  CETh
WntepHer u apyrue);.
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0e30macHOCTH, TUTHEHEI,
pecypcocOepexeHus, PaBOBbIX

U OTUYECKUX HOPM, HOpPM
UH(POPMALMOHHOM
0e30IacHOCTH;
- BIIAJIETh HaBbIKAMU
pacrmo3HaBaHHMsT W 3alUTHI
uHpopManuu,
HH(}pOpMaAITMOHHOM
0e30IaCHOCTHU JIUYHOCTH;
3Hatp 3unatb
- LEHHOCTHU HAyYHOM | - OCHOBHBIE METOJbl HAYYHOI'O
JeSITEIbHOCTH, TOTOBHOCTD | IO3HAHUSI BEIIECTB M XUMHYECKHX
OCYIIECTBIISITh MPOEKTHYIO U | SIBJICHUM (HabnroneHwue,
HCCJIEIOBATEIBCKYIO U3MepeHue, HKCIIEPUMEHT,
JEATEeTbHOCTh MHANBUIYAJIBHO | MOJCIMPOBAHUE);
U B IpyIIIe;
OK 04. DddexTBHO YmeTn YMmeTn
B3aMMOJICIICTBOBATh U | - TMPOSABIATH TOTOBHOCTh K |- IUIAHUPOBATh M BBIMOJHATH
paboTarh B KOJUIEKTHBE | CAMOPA3BUTHIO, XUMUYECKUN AKCIIEPUMEHT
U KOMaHjie CaMOCTOSITENIbHOCTH u | (mpeBparnieHus OpraHHYECKHUX
CaMOOIPEIEIEHHIO; BEIIECTB NPU  HArpeBaHuH,
-OBJIa/IeBaTh HaBBIKAMH Y4EOHO- | KAUECTBEHHbIE peaxkuuu Ha
MCCJIEI0BATENbCKOM, MMPOCKTHOM | albJCTU/Ibl, KpaxMmal, YKCYCHYIO
U COLIMAJIbHON AESITeNbHOCTH; KHUCJTIOTY; TPOBOJAUTH  PEAKIUU
- MPUHUMATH L€ COBMECTHOM | HOHHOTO oOMeHa, pemarhb
JESITEIbHOCTH, OPTaHU30BBIBAThH | SKCIIEPUMEHTANIbHBIE 3a/laddl 110
Y KOOPJIMHUPOBATh JICUCTBUA 1O | TEMAM "Meramibr" u
ee JOCTI)KEHHIO: cocTaBiaTh | "Hemerannsl") B cOOTBETCTBUU C
MJaH JEWCTBUM, paclpenessiTh | MpaBUiiaMy TEXHUKH 0€30MMacHOCTH
ponu ¢  y4eToM  MHEHHWH | pu OOpalleHUH C BEIIeCTBAMU U
Y4aCTHUKOB o0cyxJaTh | 1a00paTOpHbIM  00OpY/IOBaHUEM;
pe3ynbTaThl COBMECTHOM | MPEACTaBIATh pe3ynbTaThl
paboTHI; XUMHUYECKOTO  OKCIEpUMEHTa B
- KOOPJIMHUPOBATH U BHIMIOJHATH | (hopme 3amucu YpaBHEHUU
paboTy B YCJIOBHSIX PEATbHOTO, | COOTBETCTBYIONIUX  pPEAKIUHA U
BUPTYaJIBHOTO u | GopmynupoBaTh  BBIBOJABI  Ha
KOMOWHHUPOBAHHOTO OCHOBE 3THUX PE3YJIbTaTOB
B3aUMO/ICHCTBUS;
- OCYIIECTBIIATh TO3UTHBHOE
CTpaTernyecKkoe IOBEJICHUE B
Pa3TUYHBIX CUTYaIHsIX,
MPOSIBIISTH TBOPYECTBO u
BOOOpaxxeHue, OBITH
WHUIIUATUBHBIM
-  TNPUHAMATH MOTHUBBI W
apryMEHThI JAPYTUX JIOJEH TpHU
aHayu3e pe3yIbTaTOB
JIeATEIbHOCTH;
- TpU3HABaTh CBOE TPABO H
MpaBoO  JApYrux JiIoJed Ha
AHITIOO Pa6ouas mporpamma 1mo 0011e00pa3oBaTeabHOM YIeOHON TUCIUILTHHE XAMIS Crp. 8 u3 20
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OIIINOKH;

- pa3BUBaTh CIOCOOHOCTH
HOHMMATh MU C O3UIIUH
JIPYTOro 4YelIOBEKa;

3HATD
- MPEUMYIIECTBA KOMAHIHOU WU
WHIUBUIyaAIbHOW PabOThI

3uHatb

- KaueCTBEHHBIC peaKkIWh Ha
cynbdar-, kapOboHaT- U XJIOPHI-
AHWOHBI, HA KATHOH aMMOHWS;

OK 07. ConelicTBOBaThL
COXPaHEHHIO
OKpYKarollen cpeibl,
pecypcocOepeReHHIO,
MPUMEHSTh 3HaHUS 00
W3MEHEHUU KJIMMaTa,
MIPUHIIMIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
efcTBOBAaThH B
Ype3BbIYAHBIX
CUTYaIUsAX

Ymern

- MMOHUMATh BIIUSTHUSA
COIIMAIbHO-3KOHOMUYECKHUX
IIPOLIECCOB Ha  COCTOSIHHE
NPUPOAHON W COUMAIBHOMN
Cpefbl, OCO3HAHUE TTI00aTBHOTO
Xapaxkrepa 3KOJIOTUYECKUX
npo0Jem;

- MIPOTHO3UPOBATH
HeOJIaronpusITHbIE
HKOJOTUYECKUE  IOCIEICTBUS
MPEAIPUHUMAEMBIX  JICHCTBHIA,
MpeA0TBpaliaTh Ux;

- OBJIaJICBaTh HaBBIKAMH
yueOHO-HCCIIeI0BATENbCKOMH,

Ymernb

- coOroaaTh MpaBmIia
9KOJIOTUYECKH  L[eJIecO00pa3HOro
MOBEACHUS. B OBITY U TPYJOBOM
JEATEIIBHOCTH B LIEIIAX COXPaHEHUs
CBOETO 3JI0POBbSl U OKPYKAIOLICH

MPUPOJAHON  Cpellbl;  YYUTHIBATH
OIMIaCHOCTH BO3JCUCTBHS HaA KHBBIC
OpraHu3Mbl ONPEeICICHHBIX
BCIIICCTB, IIOHHUMas CMBICJI
ToKa3aTeiIst npeaeabHON

HOHYCTHMOﬁ KOHICHTpaluu

MPOEKTHOM W COUHMAIBHOMN

JIESITEIIBHOCTH.

3HaTh 3HaTh

- DJEMEHTBl JKOJIOTMYECKOH | - NPEACTABICHUSA: O XMUMHUYECKON

KyJIbTYpbl- IUIAHHPOBAaHUE U | COCTaBJIAIOLIEH

OCYIIECTBIICHUE €CTECTBEHHOHAY4YHOU KapTHUHBI

- BIWSHHME BO3JCHCTBUM B | MUpa, pPOJM XUMHUHU B IIO3HAHUHU

OKpY’KaIOIlleH Ccpefie Ha OCHOBE | SIBJICHUU MIPUPOJIBL, B

3HaHUA 1eled  yCTOMYMBOTO | GOPMHUpPOBAHUM  MBIIUIEHUS U

pPa3BUTHSA YEIIOBEUYECTBA; KYJIbTYpBI JIUYHOCTH, ee

- AKTHBHOE HenpusiTue | QyHKIHMOHAIBHOM  IpaMOTHOCTH,

NeMcTBUH, MNPUHOCIIIUX Bpel | HEOOXOOUMON Il peleHus

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

OTHOIIEHUS K CBOEMY 3JI0POBBIO U
IIPUPOJIHOM Cpelie;

1K 1.2 Pa3pabaTsiBaTh MpOrpaMMHBIE MOAYJIA B COOTBETCTBUH C TEXHUYECKUM 3a/IaHUEM

JIMYHOCTHBIE pe3y/IbTaThI Kox Jam4yHOCTHBIX
peasu3auuM NpOorpaMMbl BOCIIUTAHUSA pe3yabTaToB
(neckpunTOPHI) peanu3anuu
MPOrpaMMbl
BOCIIMTAHMSA
Oco3Haronmii ceds rpakJaHMHOM U 3aIIUTHUKOM BEJIMKON CTPaHbI JIP 1
IIposiBnsirOIME aKTHBHYIO TPAXKJIAHCKYIO MO3MIMIO, TeMOHCTpupyromui | JIP 2
AHITIOO Pa6ouas mporpamma 1mo 0011e00pa3oBaTeabHOM YIeOHON TUCIUILTHHE XAMIS Crp. 9 u3 20
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IIPUBEPKEHHOCTh NPHUHLUIAM YE€CTHOCTH, MOPSALOYHOCTH, OTKPBITOCTH,
DKOHOMUYECKH AaKTUBHBIM M Yy4YacTBYIOIUMH B CTYJEHYECKOM U
TEPPUTOPUAIBHOM CAMOYINPABICHUM, B TOM YHCIE Ha YCIOBMAX
JI0OPOBOJIBLUECTBA, MPOJYKTUBHO B3aUMOJICHCTBYIOIIMN M y4acTBYIOIIUNA
B IEATEIbHOCTU OOIIECTBEHHBIX OpraHU3aMi

CoOmoaromuii ~ HOpPMBI ~ TIPABOIOPSZIKA,  CISAYIOIUN  HealiaM
TpaKJIaHCKOTO 00IIecTBa, obecrnedeHusi 0e301acHOCTH, MpaB U CBOOO
rpakgad  Poccun. JlosulbHBIM K = yCTAHOBKAM UM NPOSIBICHUAM
MPEACTaBUTENCH  CyOKyJIbTyp, OTJIMYAIOMMA WX OT Tpynm ¢
JNECTPYKTUBHBIM U JCBHAHTHBIM MOBEJCHHEM. JleMOHCTpUPYIOIIUN
HEMPUATHE W TPEAYNPESKIAOININN COIMAIBHO OIACHOE TOBEICHHE
OKPYKAFOIIHX

JP 3

[TposiBnsromMii ¥ JEMOHCTPUPYIOIIMH YyBaXX€HHE K JIOASIM TpPYyZa,
OCO3HAWOIIMN LEHHOCTh coOcTBeHHOro Tpyna. Crpemsmuiics K
(GOpMHpOBAHUIO B CETEBOM cpele JUYHOCTHO U HPOPECCHOHATBHOIO
KOHCTPYKTHUBHOTO «IIU(POBOTO CIEA»

JIP 4

Oco3Hatonuii  NPUOPUTETHYID  LEHHOCTh  JIMYHOCTH  YEJIOBEKa;
YB@KAIOIIMKA COOCTBEHHYIO M UYKYI0 YHHMKAJIBHOCTh B pa3IMYHBIX
CUTYallUsX, BO BceX popmax U BUAAX AESITEIbHOCTH.

JP 7

CoOmroparoif ¥ mponaraHgupyolIMil  OpaBwia  3J0pOBOIO U
Oe3omacHOro o0pas3a KH3HH, CIIOpTa; MPERYNPEKIAOIMUN 100
IPEOJI0IEBAIOIINI 3aBUCUMOCTH OT aJIKOTOJIsl, Tabaka, MCUXOAKTHBHBIX
BCIICCTB, a3apTHbIX HWIP HW T.A. COXpaHﬂIOIIII/Iﬁ MCHUXOJIOTHUYICCKYIO
YCTOWYHMBOCTh B CHTYaTHBHO CIIOKHBIX HJIM CTPEMUTEIBHO MEHSFOIIXCSI
CUTyallusx

JIP 9

3a0oTsmuiics 0 3alluTe OKPYKaolIeH Cpebl, COOCTBEHHOW U YyXKOU
0€3011aCHOCTH, B TOM YHCIIe IIU(PPOBOI

JIP 10

2

1.5. PexoMenayeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrpaMMbl 001Ie00pa3oBaTeIbHOI

y4eOHO# THCHUTINHBI:
O6wem 0Opa3oBaTenbHOI MporpaMMbl 52 gaca, B TOM YHCIIE:

00s13aTeNbHOM yIeOHOM HArpy3KH 00ydaroIerocs ¢ npernoaasarenem — 48 4acos;

KOHCYJIBTAIINH - 2 9acOB;
MIPOMEKYTOUHAS aTTECTAINS — 2 YacOB.

2. CTPYKTYPA U COJEPXAHUE OBIIEOBPA3OBATEJIBHOM

YYEBHOM TACHUATIIMHBI

1. O0bem yueOHOH JUCHUIIMHBI U BU/IbI Y4eOHOH padoThl

Buj yueOHoit padoThl

Oovem uacoes

O0beM 00pa3oBaTeIbHON MPOrpaMmbl (BCero) 52

CymmapHasi y4eOHasi Harpy3ka oOy4YalIIUXCsi BO B3aMMOJEHCTBHH C 50

npenogaBaTejieM

B TOM YHCIJIC:

TEOPETHUECKUE 3aHITH 16

MPAKTUYECKHUE 3aHATUS 16

AHITIOO Pa6ouas mporpamma 1mo 0011e00pa3oBaTeabHOM YIeOHON TUCIUILTHHE XAMIS Crp. 10 u3 20
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JlaGopaTopHble 3aHITHS 16

Koncyapranum no y4e0Hoi JMCIUIIIIHHE 2
IIpomMe:xxyTouHasi aTTecTalus 8 Opy2ol hopme ammecmayuu 2
AHITIOO Pabouast nporpamMma no o01eo0pa3oBaTesibHON y4eOHON AUCIUIIMHE X MU Crp. 11 u3 20
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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 pe3yJbTaToB,
¢popmupoBanuo
KOTOPBIX
CIocoOCcTBYET
3JeMeHT
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 | CoppemenHas MOJC/Ib CTPOCHHUS aToMa. CHMBOIMYECKHUIT SI3BIK XUMHN. XHMMIUCCKHH DIEMEHT. KOHCIICKTOM JIP 1,
XHMHIYECKUX OnexTpoHHas KoH(urypamusi aroma. BaneHTHbIe »neKTpoHBI. BaneHTHOCTh. DIeKTpOHHAS JICKLHH ﬁg%
;J;;B;eo];:(m " IpUPOJa XHUMHUECKOW CBSI3U. ONEKTPOOTPHLATENBHOCTh. Buapl XxuMudeckoil cBsA3M 7P 4
XEMAIECKOI CBI3H (kOBaJIeHTHAs!, MOHHAs, METaJIMYecKas, BOJOPOHAs) U CIOCOOkI ee 06pa3oBaHus TP 7
Ilpaxmuueckue 3ansmus 2 Pemienne 3aganuit
Pemenue 3agaHuii Ha KUCIOJIB30BAHME XUMUYECKONM CHMBOJIMKU W Ha3BaHUW COCIMHEHUU IO
HOMEHKJIATYpPE MEXIyHapOJHOTO COI03a TEOPETHUECKOH M NMPUKIATHON XUMHUH U TPUBUAIIBHBIX
Ha3BaHUU ISl COCTAaBJICHUS XHMHYECKMX (OpMYN ABYXaTOMHBIX COEAMHEHUH (OKCHIOB,
Cyb(UA0B, TUAPUIOB U T.II.) U JPYTHX HEOPraHUYECKUX COCMHEHUH OTIENIbHBIX KIIACCOB.
Camocmosmensvras paboma oby4aowuxcs 2 Pemenve 3agannit
[IpakTHyeckue 3afaHus Ha YCTAHOBJICHHE CBSA3M MEXIY CTPOCHHEM aTOMOB XHUMHUYECKHX
3JIEMEHTOB U IIEPHOINUECKIM N3MEHEHHEM CBOMCTB XMMHUECKHUX 3JIEMEHTOB M MX COCTUHEHHUH
B COOTBETCTBHH C HONokeHHeM [leprnoandeckoii cuctemMsl
Tema 1.2. | Ilpaxmuuecxue 3ansamus 2 Pemenue 3ananuit OK 01,
Iepuoanyeckuii Ilepronnueckas cuctema xumuueckux siaemeHToB (.M. MenneneeBa. ®uzndeckuil CMBICIT OK 02,
3akoH M Tabauna | [lepmoguueckoro 3akoHa (.M. MengeneeBa. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOICTB JIP 1,
JA.A. MenneneeBa XMMHUYECKHX JJIEMEHTOB, 00pa3yeMBIX UMH MPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBHH C JIP 2
NIOJIOKEHHEM XHMHUYECKOro ajieMeHta B Ilepuoguueckoil cucreme. PemeHue NIpakTHKO- JIP 3
OPHEHTHPOBAHHBIX TEOPETHUECKUX 3a/laHMi Ha XapaKTepH3alHI0 XUMHYECKHX 3IIEMEHTOB JIP 4
«MeTauinueckue / HEMETAJUIMYECKHE CBOWCTBA, JIIEKTPOOTPHUIATCIBHOCTh XHUMHYCCKHUX JIP 7
3JIEMEHTOB B COOTBETCTBUH C MX AJIEKTPOHHBIM CTPOCHHEM H IIOJIOKEHHEM B IEPHOAMYECKON
cucremMe xumuueckux anementoB J.M. MenneneeBa
Paznen 2. XHMHYECKHE PeaKIMH 12
Tema 2.1. Coodeporcanue yuebnozo mamepuaia 2 Pabora ¢ OK 01,
Tunbsl  xummuveckux | Knaccudukanys W THUIBI XMMHYECKMX pPEAKLIUH C YJacTHEeM HEOPraHMYECKHX BELIECTB. KOHCIIEKTOM JIP 1,
peakuuii CocraBneHne ypaBHEHHMH peakIMii COEIMHEHHsS, Pa3I0oKEHHs, 3aMelIeHus, OOMeHa, B T.4. JIP 2
peakuuii TOpeHusl, OKUCIICHUA-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,
Pabouas nporpamma 1o o6nie00pa3oBaTeNnbHON yaeOHOH TUCIUIITHHE XUMUS Crp. 12 13 20
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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
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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

AHITOO Pa6ouas nporpamma 1o o6mieo6pa3oBaTenbHOI yueOHOH JUCIUIITHHE XUMUS Crp. 15u3 20
«AKazieMHYeCKU CnenmanbsrocTs 09.02.13 MHTerparus perenuii ¢ NIpUMEHEHNEM TEXHOIOT U HCKYCCTBEHHOTO

KOJUICIXK» HHTCIICKTa

Cocraurens Xurynesa I'.A.




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
Pa3jen 5. PacTBopbl 4 OK 01
Cooepoicanue yuebno20 mamepuana 2 Pabora c 8E 8%
PactBopenue kak HU3MKO-XUMHUIECKHii Tiporiecc. PacTBopsl. CiocoObl MPUTOTOBICHUS KOHCIICKTOM K 1.7
pactBopoB. PacTBopuMocTs. MaccoBasi 0Jisi pacTBOPEHHOTO BeliecTBa. CMBICI MTOKa3aTes JP 1,
MPe/ENbHO J0MYCTUMOM KOHI[EHTPAIIMK M €0 UCTIOIb30BAHHE B OLIEHKE IKOJIOTHUECKOM 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
[IpuroroBneHue pacTBOPOB 3a8JaHHOM (MacCOBO, %) KOHIIEHTpALUH (C MPAKTHKO-
OPHEHTHPOBAHHBIMU BOMPOCAMH) U ONPEJICICHUE CPEIbl BOIHBIX PACTBOPOB.
Pa3neu 6. Xumusi B ObITY H IIPOU3BOACTBEHHOI IeATeJLHOCTH YeJ0BeKa 85 8;
Paboma c
KOHCHeKmoMm 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
MPOU3BOICTBEHHOI 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

AHITIOO
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AHIIOO

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
-  HaOmo/eHuWe 3a  BBINOJIHEHUEM
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
MOTHBAIIHOHHBIX 3a/laHui u
MPAKTUYECKON pabOThI
AHITIOO Pa6ouas mporpamma 1mo 0011e00pa3oBaTeabHOM YIeOHON TUCIUILTHHE XAMIS Crp. 20 u3 20
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