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1. OBIIIASI  XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJABHOM JUCHUILIUHBI «XUMUSI»

1.1 MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOIl MNPOrpamMMbl
CIIO:

OO6meoOpa3oBaTenbHas AUCIUIUIMHA «XHUMHS» SBISETCS 00s3aTEILHON YacThIO
00111e00pa30BaTeIbHOrO IHUKJIa 00pa30BaTelbHONW MPOrpaMMbl B COOTBETCTBHH C
®I'OC CIIO no cneunanbHoctu 23.02.04 TexHuueckas dKCILTyaTaus MoJbeMHO-
TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIIMH U 000pYI0BaHMS (10 OTPACIISIM)

1.2. Leau u miianupyemblie pe3yJbTaThl OCBOCHHS INCHUILIUHDBI:

1.2.1. llean u 3aga4u AUCHUILIHHDBI

dopMupoBaHUE y CTYICHTOB TMPEACTABICHUS O XUMHUYECKON COCTaBJISIONMICH
CCTECTBEHHO-HAYYHOW KapTHHBI MHpa KaK OCHOBBI TPUHATHS pEIICHUN B
KU3HCHHBIX W TPOM3BOJCTBEHHBIX CHUTYyaIlUsX, OTBETCTBCHHOTO ITOBEIACHUS B
MIPUPOJTHOM Cpelie.

3agaum IMCUMILINHBI:

1) chopmupoBaTh TOHMMAHHE 3aKOHOMEPHOCTEH MPOTCKAHHWS XHMHUYECKHX
IPOLIECCOB U SIBJICHUU B OKPYKAIOLIEH Cpelie, LEIOCTHOW HayYHOU KapTHUHBI MUPA,
B3aMMOCBSI3M M B3aHMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTaBJIATH (POPMYJIbI HEOPraHUYECKHMX W OPraHHUECKHX
BCIIECTB, YPAaBHCHHMSI  XUMUYECKHX  pEaKIUi, OOBICHATh HMX  CMBICI,
WHTEPIPETUPOBATH PE3yJIbTaThl XUMHUECKUX IKCIICPUMEHTOB,

3) cdopmupoBath HaBBIKU IPOBEICHUS MPOCTEUIITUX XUMHUYECKUX
AKCIIEPUMEHTAJIbHBIX HCCJIEIOBAHUNA C COOJIOJEHHEM TIPaBWJI  0E€30MacHOTO
oOpaIleHus ¢ BEIIeCTBaMu 1 JIabOpaTOpHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHS HCIIOJb30BaTh HWH(POPMALMI0O XMMHUECKOIO XapakTepa u3
Pa3IMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEACTBHS CBOCH JEITEILHOCTH H
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M IIPON3BOICTBEHHBIX MTPOIICCCOB;

6) cdopmupoBaTh MOHMMAaHUE 3HAYUMOCTH JOCTHIKCHHUH XHMHYECKOH HAyKd U
TEXHOJIOTHM JJIsl pa3BUTHUS COITMAIBHON 1 TIPOU3BOJICTBEHHOM cep.



1.2.2. IIlnanupyembie pe3yabTaThl OCBOEHUS 00111e00pazoBarenbHol AucUIuIMHb B cooTBeTcTBUU ¢ DI'OC CIIO 1 Ha ocHOBe

dI'OC CIIO
Koa u HammeHoBaHue Ilnanupyemble pe3yabTaThbl 0CBOCHHUS TUCHHUILINHBI
dopmupyembIx Oo6mue JAucuuniiuHapHble
KOMIIEeTeHIUH

peIICHUS 3a1a4
npogeccruoHaIbHON
NCATEITBHOCTH
PUMCHHUTEIIBHO K
pa3INYHBIM KOHTEKCTaM

OK 01. Bri6upats crioco0sI |

B yacTu TPy10BOr0 BOCIIUTAHUSA:
- TOTOBHOCTb K TpYyAYy, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYI0JIO0HE;
-  TOTOBHOCTP K aKTHBHOU
TECXHOJOTMYECKOM u COIIMaJIbHOM
HaMpaBJICHHOCTH, CIOCOOHOCTh  WHUIIMUPOBATH,
[JIAHUPOBATh U CAMOCTOSITEILHO BBITIOJIHATH TaKyIO
NTesITEIbHOCTD,
HUHTEpEC K pa3IMuYHbIM
npodecCUOHATILHON JeATeIBHOCTH,
OBJiaieHre  YHMBEPCAJbHBIMU
MO3HABATEJIbHbIMH J€HCTBUSIMM:

a) 0a3oBbIe JIOTUYECKHE AeiiCTBHUS:
- CaMOCTOSTEIBHO dbopMyIIHpOBaThH u
AKTyaJIM3UpOBaTh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;
- yCTaHaBJIMBATh CYIIECTBEHHBIM MpPHU3HAK WIH

ACATCIBHOCTH

chepam

Y4eOHBbIMH

OCHOBAaHMS I CpaBHCHHS, KiacCU(UKAIUU U
00001ICHMS;
- ONpenensATh IENU JCSITCIbHOCTH, 3a/1aBaTh

[MapaMCTpbl U KPUTCPUHN UX JOCTHIKCHHA,
- BBIABJIAATL 3aKOHOMCPHOCTH M IIPOTHBOPCYHA B

ACCMATPUBACMBIX SABJICHUAX,

BJIaJIETh CHUCTEMOM XMMMYECKMX 3HaHUM,
KOTOpasi ~ BKJIFOYAET: OCHOBOIIOJIAraroIue
MOHATHS  (XMMHYECKMH  DJIEMEHT,  aToM,
DJIGKTpOHHAs 000j0Yka artoma, S-, p-, d-
DJIEKTPOHHBIE ~ OpOUTAJIM ~ aTOMOB,  HOH,
MOJIEKYJIA, BaJICHTHOCTb,
PJIEKTPOOTPHULIATEIIBHOCTD, CTENICHb OKUCIICHUS,
XMMHUYECKasi CBsI3b, MOJIb, MOJIIpHasi Macca,
MOJISIDHBI ~ 00BbEM,  YIJIEPOJHBIA  CKEJET,
GbyHKIIMOHAIbHAS TPYIINa, pagnuKail, H30MEpHs,
W30MEPbI, TOMOJIOTUYECKUN P, TOMOJIOTH,
YIJIEBOAOPOIbI, KUCIOPOA- U a30TCOAECPIKAIINE
COCIMHCHUS, OMOJIOTHYCCKH aKTHUBHBIC
BelllecTBa (YraeBO/IbI, )KUPHI, OCJIKH), MOHOMED,
MOJIUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC COCJIMHCHMUS,
KPUCTAJJINYECKas pelIeTKA, TUIIbI XUMUYECKUX
peakiuii (OKHUCIUTEbHO-BOCCTAHOBUTEIIBHEIE,
PK30-U JHIOTEPMHUECKHE, PEAKIHH HOHHOTO

00MEeHa), PacTBOP, DJICKTPOJIHTHI,




BHOCUTh  KOPPEKTUBBI B  JI€SITEIBHOCTD,

OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IICJISIM,

OIICHUBATh PUCKHU MOCIEACTBUN JIEITEIHHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIJICHUE MPU PEIICHUN

YKU3HEHHBIX TPOoOIeM

0) 0a3oBbIe MCCIIeI0BATEILCKHE TeHCTBHUA:

- BJIQJICTh HABbIKAMH YUEOHO-HCCIIEI0BATEIHCKON 1
MIPOCKTHOM JIESITEIbHOCTH, HaBBIKAMH

paspelieHus IpooeM;

- BBUBJISITH IIPUUMHHO-CJICACTBEHHBIE CBSA3U U

aKTyaJM3upOBaTh 3aJlauy, BBIJBUTAaTh THIIOTE3y €€

pelieHus, HaXOJUTh apryMEHTBI JUISL
JTIOKa3aTelIbCcTBa CBOMX YTBEPXKICHUI, 3aJ1aBaThb
napameTpbl U KpUTEPUH PELICHUS;

- AHAJIM3UPOBATH IIOJIYUYCHHBIC B XOJC PCHICHH:A
3aJlauu pE3yJIbTAaTbl, KPUTHYCCKH OLCHHBATH HX
AOCTOBCPHOCTb, IIPOTrHO3UPOBATH HU3MCHCHHUE B
HOBBIX YCJIOBHX,

- YMCTb IICPCHOCUTHb 3HAHHA B IIO3HABATCIbHYIO H
IMPAKTHYCCKYTO obnacTn KN3HCOACATCIBbHOCTH,

- YMETh HWHTEIPUPOBaTh 3HAHHUSA W3  Pa3HBIX
MPEAMETHBIX 00JIacTel;

- BBIBMTaTh  HOBBIC  HUJICH, IIpeaaraTh
OpUTHHAJIbHBIC TTOAXO/bI U PEIICHUS;

- CITOCOOHOCTh 150:4 HCIIOJIb30BAHHUS B

[1I03HABATEJIbHOU U COLIMAJIbHON MPAKTUKE

HEAJIEKTPOJIUTHI, AIEKTPOIUTHIECKAS
TUCCOIMAINS, OKHCINUTEIb, BOCCTAHOBUTEINb,
CKOPOCTh XUMHUYECKON PEAKINU, XHUMHYECKOE
paBHOBECHE), TEOPHUHM H 3aKOHBI (TEOPHS
XUMUYIECKOTO CTPOCHUS OpTraHUYECKUX|
BemecTB A.M. byTiepoBa, Teopus

PJIEKTPOJIUTUYECKOM JIMCCOIHAIINH,
nepuoanueckuii  3akoH .M. Menneneena,
3aKOH COXpPAaHEHUs MAacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUI SI3BIK XHAMUH,
(hakTOJIOTUYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJTYYECHUH u 0e30ImacHOM
MCIIOJb30BAaHUN BaXXHEUIIIUX HEOPraHUYECKHUX
1  OpPraHWYeCKHMX BEHeCTB B OBITY U
[MPaKTUYECKOMN JICSITEILHOCTH YEJIOBEKa;

- YMETh BBISBIIATh XapaKTEepHbIC MPU3HAKU U
B3aMMOCBSI3b U3YUYCHHBIX MOHATHUH, IPUMEHATH
COOTBETCTBYIOIIIME TIOHSTUSA TMPU OINHUCAHUU
CTPOCHUSI W CBOMCTB HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB W WX IPEBpAICHUN;
BEISIBJISITE B3aMMOCBSI3h XUMHUYECKUX 3HAHUU C

IIOHATUAMU u MMpeaACTaBJICHUAMUA APyTrux
CCTCCTBCHHOHAYYHBIX IPECIMETOB,
- YMCTb HCIIOJIB30BAaTh HaNMMCHOBAHUs

XUMHYECKUX COCAVMHEHHN MEKIYHAPOIHOIO

CO03a TEOPETUYECKOW U IPUKIATHON XUMUHU




Y TPUBUAJIbHBIC HA3BAHUS BAXKHEHIIINX BEIIECTB
(3TUsIeH,  aleTWIeH, [NHIepuH,  (eHo,
dbopmaliblieTui, YKCyCHas KHUCJIOTa, TJIMIIMH,
yrapHblii ra3, YIJIEKHCIBIA Tra3, aMMHak,
ramieHas  W3BECTb, HEramieHas  U3BECTb,
MUThEBas cofa W JPYruX), COCTaBIATH
(bopMyIbl HEOPraHWYECKUX W OPraHMYeCKHX
BEIIECTB, YPABHEHUS XHWMHUYECKUX PEAKIHM,
OOBSICHATH ~ UX  CMBICT;  TNOATBEPXKAATh
XapaKTEPHBIE XMMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH  DKCIIEPUMEHTAMU U
3aMMCSIMA YPABHEHUN XUMHAYECKUX PEAKIIHIM;

- YMETh yCTAaHaBIMBAaTh MPHUHAIJIECHKHOCTD
M3YYEHHBIX HEOPraHUYECKUX U OPTraHUYECKUX
BEIIECTB K OINPEICIICHHBIM KJIacCcaM U IrpyIIiam
COCAMHEHUN, XapaKTepPU30BaThb KX COCTaB H
BAXHCHIIIUE CBOMCTBA; ONPEICISATh BHJbI
XUMUYECKUX CBsi3ed (KOBaJICHTHAsl, WOHHAas,

MeTaIndecKas, BOJIOPOHAS), THUIBI
KPUCTATUTNUECKUX pELIETOK BCILICCTB;
KJ1IaCCU(UIIMPOBATH XUMUYECKHUE PEAKIINH;

- chopmupoBaTh MPEJICTABICHHUS: 0
XUMUYECKOH COCTAaBJISIOIICH

€CTECTBEHHOHAYYHOW KapTHUHBI MHpPA, POJIHU
XUMUAHA B TIO3HAHWUW SIBJIEHUW TPUPOIbI, B
(hOpMHUPOBAHUU MBIIICHUS U KYJIBTYPbI




JIMYHOCTH, €€ (DYHKIMOHAIBHOM T'PaMOTHOCTH,
HEOOXOUMOW ISl PEIIEHUs] MPaKTUYECKUX
3aJady W DKOJOTHYECKM  OOOCHOBAaHHOI'O
OTHOILIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJIHOMN
cpene;

- YMETh IPOBOJUTH PACUeThl 10 XMUMHUYECKUM
dopMyslaM M YpaBHEHHUSIM  XUMHYECKHX
peakuMii ¢ HCHOJb30BAHHEM  (PU3UUYECKUX
BEJIMYMH, XapaKTEPHU3YIOUIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MAacchl, 00beMa
(HOpMasnbHBIE YCJOBHS) Ta30B, KOJIMYECTBA
BELIECCTBA; UCII0JIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS JJI1 IPUHATHUS pELICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYaLHSIX,
CBS3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHEM

OK 02. Mcnions3oBath
COBPEMCHHBIC CPE/ICTBA
MOVCKa, aHAIN3a U
WHTEPIPETALNN
uH(pOpMaIUU U
nH(OpPMAITMOHHBIC
TEXHOJIOTHH JIJIS
BBHITIOJIHCHUS 33744
podecCHOHATILHON
NesATeTLHOCTH

B 00/1aCcTH HEHHOCTH HAYYHOI'0 MO3HAHMS:

- c(OpMUPOBAHHOCTb MHPOBO33PECHUS,
COOTBETCTBYIOLIErO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HayKd U OOIIECTBEHHOM MPaKTHUKH,
OCHOBAaHHOTI'O Ha Jaore KYJIBTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MecTa B
[IOJIMKYJIbTYPHOM MHUPE;

- COBEPIIECHCTBOBAHHUE SI3BIKOBOM "
YUTATEIbCKOU KYJIBTYPBI Kak CpeacTBa
B3aUMOJCUCTBUS MEXAY JIFOJbMU U IIO3HAHUSA MUDPA;
- OCO3HaHue LIEHHOCTH Hay4YHOU

JACATCIBbHOCTH, T'OTOBHOCTD OCYIICCTBIIATD

- YMETh IUIAHUPOBAaTb W  BBINOJIHSATH
XUMUYECKUN  JKCIEPUMEHT  (IpeBpalleHust
OpPraHUYECKUX BEIIECTB IMPU HArpeBaHUW,
[MOJTyYE€HHE STUJICHA U U3YUYEHUE €ro CBOWCTB,
KAaueCTBEHHbIC  PEaKIMd  Ha  aJbJeTubl,
KpaxMaJl, YKCYCHYIO KHCJOTY; JeHaTyparus
OCJIKOB MpH HarpeBaHUM, IBETHBIC PEAKIIUU
OEJIKOB; MMPOBOAUTH PEAKIIUM HOHHOTO OOMEHa,

ONMpeneNsTh  Cpeay  BOJHBIX  PacTBOPOB,
KAUECTBEHHbIE  peaklMu  Ha  Ccyjabdart-,
KapOOHAaT- W XJOPUA-aHHOHBI, Ha KaTUOH

AMMOHMA, pCIIATh




HMCCJICTOBATCIILCKYIO ACATCIbHOCTh HHANBUYAJIbHO

U B IPYIIIE;
OBaanenne YHUBEPCAJIbHbIMU Y4eOHBIMU
MO3HABATEJIbLHbIMH JeHCTBUSIMMU:

B) padora ¢ nundopmanueii:

- BJaJICTh HaBbIKAMHU MOJy4YeHUs HHPOpMAIUU U3
MCTOYHUKOB  PA3HBIX THUIIOB, CaMOCTOSITEIIbHO
OCYUIECTBJISATh MOUCK, aHAIN3, CUCTEMATHU3alUI0 U
WHTEPHpPETANUI0 HHPOpMAIIUU Pa3IMYHBIX BUAOB U
dbopmM mpeacTaBiIeHuUS;

- cOo37aBaTh TEKCThl B pa3MYHBIX (opMarax c
Y4eTOM Ha3HaueHWs HUH(pOpManuu U LeJIeBOU
ayIUTOpUH, BBIOMpass  ONTHUMAIbHYIO  (QopMy
[PEICTABICHUS U BU3yaIU3al1U;

- OLICHUBATh JIOCTOBEPHOCTB,
uH(pOpMallU, €€ COOTBETCTBHE
MOpaIbHO-ITHUECKUM HOpMaM;

- UCIOJNb30BaTh CPEACTBA HMH(POPMALMOHHBIX U
KOMMYHMKAIIIOHHBIX ~TEXHOJIOTMA B  pEIICHUHU
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX u
OpraHM3allMOHHBIX  3a7ad ¢  COOJIOJICHUEM
TpeOOBAaHUM SPrOHOMHMKH, TEXHUKH OE€30IaCHOCTH,
FUTUEHBI, PpPEeCcypcocOepeKeHHsl, MPaBOBbIX U
PTHYECKUX  HOPM, HOpPM  HH(OpPMAIMOHHON
0e30IacHOCTH;

- BJaJIeTh HABBIKAMM pPACMO3HABaHUA U 3allIUTHI
nHpopmanuy, UHOOPMAIMOHHONW  0€30MacCHOCTH
JTMYHOCTH,

JCTUTUMHOCTD
IIpaBOBBIM H

DKCIIEPUMEHTANIbHBIC ~ 33Jja4yud [0  TeMaM
"Metamel" u "Hemetaiibl") B COOTBETCTBUU C
MpaBuUjIaMd  TEXHUKM  0O€30MacHOCTH  MpH
oOpalieHl C BEIIECTBAMH M J1a0OPATOPHBIM
0o00OpyI0BaHUEM; TMPEACTABIATh PE3YJIbTAThI
XUMUYECKOTO IKCIIEpUMEHTa B (popMme 3amucu
VPAaBHEHUN COOTBETCTBYIOLIMX pEaKUUid U

(GopMyIMpoBaTh BBIBOJIBI HAa OCHOBE 3THUX
PE3yJIbTATOB;

- yYMETb  aHAJU3HMPOBATh  XUMHUYECKYIO
nH(QOpMaLMIO, TOJYy4YaeMyl M3  pa3HbIX

MCTOYHHUKOB (CPECTB MacCOBOM MH(pOpManuu,
ceTb UHTEpHET U Opyrue);

BJIaJIETh OCHOBHBIMH METOJAMHU HAy4YHOIO
[MO3HAHMS BEIIECTB M XUMUYECKHUX SIBICHUM

(mabmrosieHue,  W3MEPEHHE,  AKCIEPUMEHT,
MOJETUPOBAHUE);

- YMETb IPOBOJUTH PacueThl IO XUMUYECKUM
dbopMysiaM M ypaBHEHUSIM  XUMHYECKHX
peakuuii ¢ HCIOJIb30BaHHEM  (PU3UYECKHUX
BEJIMYMH, XapaKTepU3yIOUIMX BElIeCTBa C
KOJJMYECTBEHHOM CTOPOHBI: MaccChl, 00bEMQ|
(HOpMasbHBIE YCJOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; UCII0JIb30BaTh CUCTEMHBIE

XUMHUUCCKUC 3HAHUA OJIA IMPUHATHA peI_HeHI/Iﬁ B
KOHKPCTHBIX KHU3HCHHBIX CuTyanusx,

CBA3AHHLIX C BEIICCTBAMMA U UX IPUMCHCHHNEM




OK 04. D dexTrBHO
B3aMMOJICHCTBOBATH U
paboTaTh B KOJUIEKTUBE U
KOMaH/1€

- IOTOBHOCTD K CaMOpPa3BUTHIO,
CaAMOCTOATCIIBHOCTU 1 CaMOOIIPCACIICHUTO,

-OBJIaJICHUC HaBBIKAMH y4eOHO -
MCCJIEI0BATEIIbCKOM, TMPOEKTHOM W  COLMAIIBHOMU
TeATEeILHOCTH,

OBJagenue YHUBEPCAJIbHBIMHA

KOMMYHUKATUBHBIMU A€iCTBUSIMM:

0) coBMeCTHAas1 1esITeJIbHOCTD.

- TOHUMAaTh M  WCIHOJB30BaTh MPEUMYIIECTBA
KOMaHIHOW ¥ UHANBUTyaTbHON pabOTHI;

- TPUHUMATh 1IEJIM COBMECTHOW JIESTEIHLHOCTH,
OpTraHU30BBIBATh U KOOPAUHUPOBATH JICUCTBUSA 10 €€
JTOCTHKCHUIO: COCTaBJIATh  IUIAaH  JCWCTBUM,
pacrpenessTh pojau ¢ y4eTOM MHEHHUN YYaCTHHUKOB
00Cy>XaTh pe3yJIbTaTbl COBMECTHOU pabOTHI;

- KOOPAWHUPOBATH M  BBHINOJHATH pPaboOTy B
YCIIOBUSIX peasbHOTO, BUPTYaJILHOTO u
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIATh TO3UTHUBHOE  CTPaTEruyecKoe
[MOBEJACHUE B PA3JIMYHBIX CHUTYyallUsX, MPOSBIATH
TBOPYECTBO u BOOOpaxxeHue, OBIThH
WHULIMATUBHBIM

Osiagenue YHHBEpPCAJIbHbIMU
peryJsiTUBHBIMU J1€iCTBUSAAMMN:

) NpUHATHE ce0s1 ¥ APYTUX JIK/ei:

- TOPUHUMATh MOTHUBBI U apTYMEHTBI IPYTHUX JIIOACH
[pU aHAJIU3€E PE3yJIHbTAaTOB ACATEILHOCTH;

- TpU3HABAaTh CBOE MPABO M MPABO APYTHUX JIIOACH

- YMETh IUIAHUPOBAaTb W  BBINOJIHATH
XUMUYECKUH  DKCIIEpUMEHT  (IIpeBpallieHUs
OpPraHUYECKUX BEIIECTB IPU HArpeBaHUW,
[MOJyYECHHUE STUJICHA U U3YUYEHUE €r0 CBOWCTB,
KAQUECTBCHHBIC  PEAaKIMM  Ha  aJbJCruibl,
KpaxMmal, YKCYCHYIO KHCIOTY; J€HaTypalus
OENKOB TpPU HArpeBaHUU, I[BETHBIC PEAKIUU

OEJIKOB; MPOBOJNUTH PEAKIIMA MOHHOTO OOMEHa,

ONpeneNnsTh  Cpeay  BOJHBIX  PacTBOPOB,
KAUECTBEHHbIE  pEakUMu  Ha  cyjabdart-,
KapOOHAaT- W XJOPUA-AHHOHBI, Ha KaTUOH

aMMOHWUS; pelIaTh IKCIIEPUMEHTAIbHBIC 3a]]a4H
no temam "Mertamibsl" u "Hemeramis") B
COOTBETCTBMM  C  MpaBWIAMH  TEXHUKH
0e3omacHOCTH TP 0OpaIIEHUH C BEIIECTBAMU U
mabopaTopHBIM 000PYIOBAaHUEM; TIPEACTABIISATh
pe3yibTaThl XHUMHYECKOTO DJKCIEpPHUMEHTa B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peaknmii 1 (GOpPMYTUPOBATH BBIBOJIBI HA OCHOBE
ATUX PE3YJIHTATOB




Ha OIINOKU,
- pa3BUBATh CIOCOOHOCTHh MOHUMATh MUP C MO3UIIUHU
JIPYTOro 4eJ0BEeKa,;

OK 07. ConericTBoBatTh
COXPaHEHUIO OKPYIKarOIIEH
Cpenbl,
pecypcocOepeKeHuIo,
PUMEHATH 3HAHUA 00
N3MEHEHUH KJIMMaTa,
MPUHIUIIBI OEPEXKITUBOTO
MPOU3BOJICTBA, 3PPEKTUBHO
eficTBOBAThH B
YpE3BbIYANHBIX CUTYaLUAX

B 00,1acTH 3K0J10r14€CKOro BOCIIUTAHUS:

- c(pOpMHUPOBAHHOCTH 3IKOJOTHYECKON KYJIBTYpHI,
MOHUMAHUE BIMSHHUS COLUAIbHO-3KOHOMHUYECKHX
MMPOLIECCOB HA COCTOSIHUE MPUPOJHON M COUAITBHOMN
CpeIbl, OCO3HAaHHWE  TJIOOANBHOTO  XapakTepa
PKOJIOTUYECKUX TTPOOIIeM;

- IUIAHUPOBAaHWE M OCYUIECTBICHHUE JCHUCTBUU B
OKpY’Karolllel CpeAe Ha OCHOBE 3HAHUA Lelel
YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

AKTUBHOE HENPUATHE JEUCTBUI, IPUHOCAIINX BpEL
OKPYIKaIOIIEH CPELE;

- YMEHHE  NPOTHO3UPOBATH  HEOJIArONpPHUSATHBIE
DKOJIOTUYECKUE IOCIECACTBHS IPEAIPUHUMAEMBIX
NEeWCTBUM, IPEAOTBPAILAT UX;

- pacuIMpeHHe OnbITa IEATETbHOCTH SKOJIOTHYECKON

chopMUpOBaThH MIPEJCTABICHUS: 0
XUMHUYECKOM COCTAaBJIAIOIIECH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIH
XMMHU B TIO3HAHWM SIBJICHUM TPUPOJBI, B
(GOpMUPOBAHUM  MBIIUICHUS U KYJIbTYPbI
TUYHOCTH, €€ (PYHKIIMOHAILHOW T'PaMOTHOCTH,
HEOOXOJIMMOM JUIsl PELICHUs] TMPAKTUYECKUX
3a1ad W DKOJIOTMYSCKH  OOOCHOBAHHOTO
OTHOUIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

yMETh COOJIIOJIaTh MIpaBUiia IKOJIOTUUECKHU
[[€JIECO00PA3HOr0 MOBEIECHHUS B OBITY W
TPYJOBOM JIEATEIBHOCTH B ILEISAX COXpPaHCHUS
CBOETO 30POBbsI U OKPYKAIOIIEH MPUPOTHOU
Cpe/lbl; YUYUTHIBaTh OMACHOCTh BO3JICMCTBUS HA
PKUBBIC OPraHU3Mbl OMNPEACICHHBIX BEIIECTB,
[MOHMMAas CMBICI T[IOKazaTessd MpeaesibHON
JTOITY CTUMOM KOHIICHTPaLuU

HANpaBJICHHOCTH;
- OBJIQJICHUE HaBBIKAMU y4eOHO -
MCCIIEIOBATENIBCKOM, MPOEKTHOM MW  COUUAIBHOMU
TeATEeILHOCTH,




[1K 2.2. OcymiecTBIATh
[JIAHUPOBAaHUE,
OpraHU3alyIo U yYeT padoT
MPU SKCILTyaTaluu
M0TbEMHO-TPAHCIIOPTHBIX,
CTPOUTENBHBIX, IOPOKHBIX
MalIuH 1 000pyAOBaHUS

- c()OPMUPOBAHHOCTH HIKOJOTHYECKON KYJIbTYpHI,
MOHMMAHUE BJIMUSHUAS COLUAIBHO-KOHOMHYECKHUX
[TPOIIECCOB HA COCTOSIHUE MPUPOJTHON U COLIUATBHOMN
Cpelbl, OCO3HaHWE  TJIOOAIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

- IUIAHUPOBAaHWE M OCYLIECTBICHHUE JCHUCTBUM B
OKpY’KAlOIllEed Cpelle Ha OCHOBE 3HAHUA IENeH
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUSATHE NCUCTBUM, MPUHOCIIIUX BPEL
OKpYXaroIIEH Cpeie;

- YMEHHE  MPOTHO3UPOBATH  HEOJArONpUSATHHIE
DKOJIOTUYECKUE IIOCIEACTBUS IPEANPUHUMAECMBIX
JIEVCTBUM, IPEAOTBPALLATh UX;

- pacLIMpPEHHE OIbITA AEATEIBLHOCTH SKOJIOTMYECKON
HaIpPaBJICHHOCTH;

- OBJIQJICHHUE HaBbIKAMU y4eO0HO-
MCCIIEIOBATEIIbCKOW, MPOEKTHOW M COLUHUAIBHOMU
NEeSITETbHOCTH;

HUCIIOJIB30BAaTh CHUCTCMHBIC XHUMHNYCCKHUC
SHAHWA I IIPUHATHUA peHIGHI/Iﬁ B KOHKPCTHBIX

PKU3HEHHBIX  CUTYyallusiX,  CBS3aHHBIX  C
BEILIECTBAMU U UX IIPUMECHEHUEM

- chopmupoBaTh MIpEeCTaBIICHUS: 0
XUMHUYECKOU COCTAaBJISIONIECH

€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIHU
XUMUAHA B II03HAHWUU SIBJICHUW TPUPOABI, B
(GOpMHUPOBAHUM  MBILUIEHUS W KYJbTYpBI
IMUYHOCTH, €€ (PYHKIMOHAJIBbHON IPaMOTHOCTH,
HEOOXOAMMOW I PELIEHUs NPAKTUYECKUX|
3aJady W DKOJOTMYECKM  OOOCHOBAaHHOIO
OTHOLLEHUS K CBOEMY 30POBBIO U IPUPOIHOMN
cpene;

- yMeThb COOMIOAATh MpaBUjIa HKOJIOTUYECKU

[1eJIECO00PAa3HOTO  TMOBEICHUS B OBITY W
TPYJAOBOW JIESITETBHOCTH B LEISAX COXPAHCHUS
CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOTHOU
Cpelbl, YUUTHIBATh OMACHOCTh BO3JCHCTBUS Ha
PKUBBIC OpPraHW3Mbl OMNPEACIICHHBIX BEIIECTB,
[MOHUMAst

CMBICJI  ITOKa3aTCJIA npeneanoﬁ

JTOITY CTUMOM KOHIIEHTPAaLUU




2. CTPYKTYPA U COAEPX KAHUE OBIIIEOBPA3OBATEJILHOM

JTUCHMUILIAHBI

2.1. O0beM TMCHUIJIMHBI M BU/IbI YUeOHOH padoThI

Bup yueOHo# padoThI Oovem 6
yacax

O0bem 00pa3oBaTeIbHOI NPOrPAMMBI 1M CHUIIJIMHBI
OCHOBHOE cO/Iep:KaHue 12
B TOM UHCIIE:
TEOPETUICCKOE 00YUCHHE 52
MPAKTUYECKUE 3aHITUSA 20
IIpogeccnoHAIBHO —OPUEHTHPOBAHHOE COJIepPKaHHe 6
B TOM YHCJIE:
TEOPETUYECKOE 00YUCHHE 2
MPAKTUYECKUE 3aHATUS 4
HToro 78

Hrorosas arrecrauus B ¢popMme 1uddepeHiupoOBaAHHOIO 3a4eTa




2.2. TemaTnuyeckuii IVIAH M cO/iePKAHUE TUCUUIIIMHBI « XMMUSD)

Conep:kanue y4yeOHOro Matepuasia (0OCHOBHOE M MPO(decCHOHAIBLHO-

. Oo0bem dopmupyemble
HaumeHoBaHue pa3iejioB H TeM | OpPHMEHTHPOBAHHOE), IA00PATOPHbIE M MPAKTHYECKHE 3aHATHSA, IPUKJIATHON
4acoB KOMIIeTeHI[UH
MOYJIb (IIPH HAJTHYUH)
1 2 3 4
Ba3oBblii MOYJIb ¢ POecCHOHATIBLHO-OPHEHTHPOBAHHBIM CO/Iep:KaHUeM
OCHOBHOE co/Iep:KaHue 72
Pazngesa 1.0OcHOBBI CTPOEHHS BeHIECTBA 8
CoBpeMeHHast MoJieNb CTpoeHus aToMa. CUMBOJIUYECKUN S3bIK XUMHUH. XUMHUYECKUHI
BNIEMEHT. OIIEKTpOHHas KoH(purypamus artoma. Kiaccupukanus XUMHUYECKUX 2
3JIEMEHTOB (S-, P-, d-3;1eMenThI). BaseHTHbIC 371eKTpOHBI. BaleHTHOCTS.
DJEeKTpOHHAs TPUPOAA XHUMHYECKOW CBSI3U. OIIEKTPOOTPHUIATEIBHOCTh. Bupl
XUMUYECKOH CBSA3M (KOBaJICHTHAs, HIOHHAs, METAIIMUECKasi, BOJOPOJIHAS) U CIIOCOObI
ee oOpa3oBaHus. 2
Tema 1.1.
CtpoeHre aTOMOB XUMHUYECKUX MpaxTuueckoe 3ansTueNel OK 01
SJICMCHTOB W IIPUPO/Ia XUMUICCKON Perjenne  3aaHWii HAa HCHOJB30BAaHHE XHUMHUYECKOW CHMBOJHMKH M Ha3BaHUH
CBA3N COCJIMHEHMH 110 HOMEHKJIAType MEKIYyHApOJHOIO COK3a TEOPETHYECKOW |
MPUKJIaJHOM XUMHUH ¥ TPUBHAIBHBIX HA3BAaHHUH JUIS COCTABICHHSI XUMUUECKHX (HOpMyIT
JIByXaTOMHBIX COEIWHEHUH (OKCHAOB, CyIb(GHUIOB, THAPUIOB H T.II.) U APYTUX
HEOPraHNYECKUX COCTMHEHUH OT/AEIbHBIX KIacCOB.
[lpakTHdyeckne 3agaHusi HAa YCTAaHOBJCHHWE CBSI3M MEXKIy CTPOCHHEM aTOMOB 2

XUMHUUYECKUX DJIEMEHTOB M MNEPUOJUYECKMM H3MEHEHUEM CBOMCTB XHUMHUYECKHUX
AJIEMEHTOB U WX COCIMHEHWW B COOTBETCTBUU C moJioxkeHuem llepuonndeckoin
CUCTEMBEI.

14




Tema 1.2.
[Tepuoanueckuii 3aKOH 1 TadJIHMIIA
J.. MenneneeBa

IIpakTuyeckoe 3ansaTHeNe2

[lepuonnueckas cucrema xumudeckux anemMeHtoB [[.M. MenneneeBa. dusnueckui
cmbicn [lepmonnueckoro 3akona [[.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKHX JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIESCTB B
COOTBETCTBUHU C IOJIOKECHHUEM XMMHUYECKOro 3jeMeHTa B llepumomgmyeckoil cucreme.
MupoBo33peHuecKoe U HayyHoe 3HaueHue [lepnoauueckoro 3akona J1.11. Menaeneesa.
[Iporno3sl .. MenneneeBa. OTKpbITHE HOBBIX XUMHUUYECKUX AJIEMEHTOB.

Pelienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTEePU3aLIHIO
XUMUYECKHX  JJIeMEeHTOB «Mertajuimyeckue /  HEMETa/UIMYeCKHe  CBOMCTBA,
PIICKTPOOTPHUIIATEIHHOCTh XUMUYECKUX PJIEMEHTOB B COOTBETCTBUHU C UX JIEKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B MEPUOJUYECKON CUCTEME XMMHYECKUX 3aeMeHToB JI.1.
MeHnpaeaeeBay

OK 01
OK 02

Pa3nen 2. Xumnueckne peakuuu

10

Tema 2.1
THUIbl XUMHUECKUX PEAKIIUI

Knaccugukaiius v THIIBI XAMHUYECKUX PEAKIIUN C y9aCTHEM HEOPraHHUECKUX
BertecTB. CoCTaBIIeHUE YpaBHEHHH PeaKIUii COSAMHEHUS, PA3JI0KEHUS, 3aMEIICHHUS,
oOmeHa.

ypaBHeHI/I}I OKHCJICHHS-BOCCTaHOBJICHH. CTeneHb oKuciIeHuss. OKUCINUTENb U
BoccTaHOBUTENb. COCTaBIIEHUE U YpaBHUBAHUC OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX
peaKL[PIfI METOOM 3JICKTPOHHOT' O Oananca. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
pCaknuu B NIpupoae, NpOMU3BOJACTBCHHBIX IMPOLECCAX U JKUSHCACATCIILHOCTU
OpTraHHu3MOB

OK 01
OK 04

15




IIpakTuyeckoe 3ansaTueNe3

KonnuecTBeHHBIC OTHOIICHUS B XUMHH. OCHOBHBIC KOJMYCCTBCHHEIC 3aKOHEI B
XUMHUHW U PACUETHI M0 YPABHEHUSAM XUMHUUYECKHUX peakinii. MoJib Kak eIMHuIIA
KOJIMYEeCTBa BellecTBa. MoisipHast Macca. 3aKOHbBI COXPAaHEHUS! MACChl U DHEPTHUH.
3akoH ABoraapo. MossipHbIil 00beM ra3oB. OTHOCHUTEIbHAS IITIOTHOCTD Ta30B.
PacdeTbl MO ypaBHEHUSIM XUMHUYECKUX PEAKIUN C UCIIOIh30BAaHUEM MACChl, 00beMa
(HOpMaJbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA.

VccnenoBaHue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yrOIINXCs
BEILIECTB) U MIPU3HAKOB XUMHYECKUX peaknuii. [[poBenenne peakiuii HOHHOTO
oOMeHa, OIpeIeIICHUE CPEJIbl BOJHBIX PACTBOPOB.

Tema 2.2
DJIEKTPOJIMTHYECKAS] TUCCOIUALIHS
1 WOHHBINA OOMEH

TeOpI/IH BHeKTPOHHTquCKOﬁ nuccouuanuu. MoHsl. :‘)J'ICKTpOJ'II/ITH, HCOJICKTPOJINUTLI

PeaKI_[I/II/I noHHoro obmeHa. CocraBieHue peaKI_[I/Iﬁ HOHHOI'O0 OOMeHa myTeM
COCTAaBJICHH UX IMOJIHBIX U COKpAallICHHBIX NOHHBIX ypaBHeHI/If/'I. KucaoTHO-OCHOBHBIC
pCaKIuu. 3aI[aHI/I$I Ha COCTaBJICHHUC MOHHBIX peaKHI/Iﬁ

OK 01
OK 04

Pa3z1eJ1 3. CTpoeHne H CBOMCcTBA HEOPraHM4YeCKHuX BellecTB

12

Tema 3.1.
Knaccudukanus, HoMeHKIaTypa 1
CTPOCHHME HEOPTraHMYECKHUX BEIIECTB

[Ipeamer Heopranmueckoil xumuu. Kraccuduxanus HEOPraHUYECKUX BEIIECTB.
[Ipocteie u cioxkHbie BemecTBa. OCHOBHBIE KIIACCHI CIIOXHBIX BEIIECTB (OKCHBI,
TUAPOKCH/IBI, KUCJIOTHI, COJIM). B3auMOCBsI3b HEOPraHMUECKUX BEILIECTB. ATperaTHble
cocTosiHUS BeniecTBa. Kpucrammueckue u amopHbIe BEIIeCTRa.

Tumbl  KpUCTAIJIMYECKUX  pelIeTOK  (aTOMHas,  MOJIEKYJspHas,  MOHHasd,
MeTajuinueckas). 3aBUCUMOCTh  (DM3MYECKMX CBOWMCTB BEIIECTBA OT  THIA
KPUCTAIJIMYECKON DPEIIETKU. 3aBUCHUMOCTb XMMHUYECKOW AaKTMBHOCTH BEILECTB OT
BHJIa XHMHMYECKOM CBA3M M TUINA KPUCTAIMYECKONM pemieTkd. [IpudamHbI
MHOT000pa3usi BELIEeCTB.

OK 01
OK 02
OK 04
[IK 2.2
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I[IpakTuyeckoe 3ansiTue Ne4

HomeHknaTypa HEOPraHMYECKHMX BELECTB: HA3BAHUE BEILLECTBA MCXOAd U3 HX
XUMHUUYECKON (hOPMYJIbI WM COCTABIIEHUE XUMHUUYECKOM (OpMYIIbI HCXOIA U3 Ha3BaHUS
BerecTsa 1o mexaynapoanoi (MIOITAK) unu TpuBnanbHOM HOMEHKIIATYpE.
Pemenrie mpakTUUECKUX 3alaHUN O Kilaccu(UKaIy, HOMEHKIIAType U XUMUYECKUM
(bopMyIaM HEOPraHMYECKUX BEUIECTB PA3IUYHBIX KIacCOB (YrapHbIN a3, yIrIeKUCIBII
ra3, aMMHUak, ramieHas HW3BeCTb, HEralleHas H3BeCThb, MUThEBas cofa U JIPYTHX):
Ha3plBaTh W COCTAaBIATH  (OPMYJBI  XMMHYECKHX  BEIIECTB,  OINPEHENIATH
[IPUHAJJIEKHOCTD K KJ1accy.

VIcTOUHMKH XUMHUYECKOW HH(popMaruu (CpencTB MaccoBOM HH(OpPMALUHU, CETh
Nutepuer u apyrue). Ilouck wuHdopmanmuu mo Ha3BaHUSAM, HACHTU(UKATOPAM,
CTPYKTYPHBIM (hopMyJiam

CocraBieHrne YpaBHEHMM XUMUYECKHUX PEAKIUI C y4yacTUEM HIPOCThIX U CIIOXKHBIX
HEOPraHUYECKUX BEUIECTB: METAJIJIOB U HEMETAJUIOB; OKCHJIOB METAJIJIOB, HEMETAJJIOB
1 aM(OTEpHBIX 3JIEMEHTOB; HEOPraHWYECKHX KHUCIIOT, OCHOBaHUI U aM(pOTEpHBIX
UIPOKCHU/I0B; HEOPIraHUYECKUX COJIEH, XapaKTEepU3YIOIIUX UX CBOICTBA.

PelieHre npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/IaHUI Ha CBOMCTBA, COCTaB,
[0JlyueHHEe U 0e30I1aCHOE HMCIOJb30BaHUE Ba)KHEHUIIMX HEOPraHUYECKUX BEILIECTB B
OBITY U IPAKTHYECKOH JEATeIbHOCTH YeTIOBEKa

nentudukanus HEOPraHWYECKUX BELIECTB C HCIOJb30BaHHEM UX (U3HKO-
XUMUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX peaklnil. KauecTBeHHbIE peakinm
Ha cysb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS

Tema 3.2.
Dduznko-xuMUYECKUE CBOICTBA
HEOPraHUYECKUX BELIECTB

Metamnbsl. OOmue ¢u3nueckue M XUMHUYECKHe CBoWcTBa MeTauioB. CrocoObl
MoJyyeHHs. 3Hau€HHE METAIJIOB M HEMETAJIOB B HPUPOJE M >KU3HEIESITEIbHOCTH
YelloBeKa W OpraHu3MoB. Kopposwsi MeTayioB: BHIBI KOPPO3HMH, CITOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UH.

Hemeramnbsl. O0mue gu3nueckue U XMMHUYECKUE CBOMCTBa HeMeTayUIoB. THUIUYHBIE
cBoiicTBa HemeTauioB [V— VII rpynn. Knaccuduxamus u HomeHkiaTypa coelMHEeHU N
HemeTaioB. KpyroBopoTsl OMOTE€HHBIX JIEMEHTOB B IPHPOJIE

OK 01
OK 02
IIK 2.2
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XMMHUECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKMX BEIIECTB (OKCH[OB,
UIPOKCUI0B, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB IPOCTHIX
BELIECTB, BOJOPOIHBIX COCAUHEHUH, BBICIINX OKCUIOB U TUAPOKCUIIOB

Pa3nen 4. Crpoenne u cBoiicTBa OPraHHYeCKHX BelIECTB

28

Tema 4.1
Knaccudukanus, ctpoenue u
HOMEHKJIaTypa OpraHMYeCcKuX

BEIIECTB

[losiBIeHHE M pa3BUTHE OPraHUYECKOW XMMHM Kak Hayku. lIpenMer opranuueckou
XMMHHM. MecTo M 3HaueHUEe OpPraHMYECKONM XMMHH B CHUCTEME C€CTECTBEHHBIX HAYK.
XHMHUYECKOE CTPOCHHE KAK IOPSJAOK COCAUMHEHUS aTOMOB B MOJIEKYJIE COIJIaCHO HX|
BaJICHTHOCTH.  OCHOBHBIE  IIOJIO)KEHUS  TEOPUM  XMMHYECKOIO  CTPOEHUs
opranndeckux coenuHeHuid A.M. BytiepoBa. YTiIepOaHBIA CKEIET OpraHuYeCcKOun
MOJIEKYJIbl. 3aBUCUMOCTb CBOWCTB BEILECTB OT XUMHUYECKOI'O CTPOCHMS MOJIEKYIIL.
30Mepust U H30MEPHI.

[lonatue o QyHkumoHanbHOM rpynme. Panukan. IlpuHiuns! knaccuduxanuu
OpraHMYECKUX COeAMHEHMH. MexayHapoaHas HOMEHKJIATypa W IPUHLMIIBI
HOMEHKJIATypbl ~OpraHmdeckux coequHeHuil. I[lonatue 00 a3oTcomepxamux
COETMHEHUIX, OMOJIOTHYECKU aKTUBHBIX BelllecTBax (yrieBojax, )Kupax, Oeynkax u zip.),
BBICOKOMOJIEKYJIIPHBIX COETUHEHUAX (MOHOMEP, MTOJIUMEp, CTPYKTYpPHOE 3BEHO)

IIpakTnyeckoe 3ansaTue NeS

Homenknatypa OpraHMYecKWX COCAMHEHHH OTAETbHBIX KJIAcCOB (HACHIIIECHHEIE,
HEHACBHIIIICHHbIE U apOMAaTUYECKUE YTIEBOJOPOMbI, CHUPTHI, (EHOIBI, aabACTUIbI,
KETOHBI, KapOOHOBBIE KHCJIOTHI H Jp.) CocTaBieHHE TOJHBIX W COKPAIICHHBIX
CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BEIIECTB OTAEIBHBIX KJIACCOB, UCTIONB3YS UX
Ha3BaHUs M0 CUCTEMATHYECKON W TPUBUAIBLHON HOMEHKJIAType (3THIICH, alleTUJICH,
runepud, Gpenon, GopmaabaeTu, yKCyCHast KUCIOTA, TIUIUH).

Pacuets! npocTeiimeit GopMybl OpraHMuecKOi MOJIEKYJIbI, HCXO/ U3 JJIIEMEHTHOTO
coctana (B %).

OK 01
IIK 2.2
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Tema 4.2
CBoiicTBa OpraHU4YeCKUX
COeTMHEHNN

DU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COEAMHEHUH OTAEIbHBIX KIIACCOB
(ocobeHHOCTH KJIacCH(PHUKALIMK U HOMEHKJIATYphl BHYTPH KJIacca; FTOMOJIOTHYECKUH PSIJT
1 o011as popmyiia; u3omepus; pu3nyecKre CBONCTBA; XUMHUUECKUE CBOWCTBA; CIIOCOOBI
[10JIy4€HHUs):[IpEeIEIbHbIE YIJIEBOAOPOb! (AJIKaHbI M LUKIIOAJIKAHbI). 'opeHne meraHa
KaK OJMH U3 OCHOBHBIX MCTOYHMKOB TE€IUIa B IPOMBIIIICHHOCTH U ObITy. CBOiicTBa
[IPUPOIHBIX YIIEBOIOPOI0B, HAX0XKIEHUE B IPUPOJE U IPUMEHEHNUE AJIKAHOB.

HenpenenbHble (aJKEHbI, aIKMHbI U QJIKAJWEHbI) U apOMaTHYECKHE YIJIEBOAOPO/IBL.
['opeHue aneTuncHa Kak KICTOYHUKA BBICOKOTEMIIEPATYPHOI'O IIJIaMEHU Ui CBAPKU U
€3KHM METaJIOB

Kchopoz[coL[epxcamHe COCOAUHCHUA: CIHUPTbBI H (beHOJ'IBI, Kap6OHOBHC KHCJIOTHI,
AJIbJACTHUAbI U KCTOHBI,

Kchopoz[coL[epxcamHe COCAUHCHMUA . 3(1)I/IpBI, JKHPBI, YITICBOBI.

[TpakTHyeckoe NPUMEHEHUE KHUCIOPOJCOAECPKALIMX OPraHMYECKUX COEIUHEHUMN
(3TUIJIEHITIUKOJIA, TAMLEpHHa, (eHona, (GopManblaernia, aneTaabAeruia, YKCyCHON
KHCIIOTHI). Mblla Kak COJIM BBICIINX KapOOHOBBIX KUCIOT. Motoliue cBoicTBa MbLia.

A30TCoAepKalme COEIUHEHHUS (amuHBI " AMUHOKHUCIIOTHI, OeNKm).
BbICOKOMONEKYIISIpHBIE COSAMHEHHsI (CHHTETHMYECKHe U OUOJOrMYeCKU-aKTHUBHBIE).
MonomMmep, noiaumep, CTpyKTypHoe 3BeHo. [lonmuMepu3zanus 3TuiI€Ha Kak OCHOBHOE
HaIpaBJIEHUE €r0 UCIIOJIb30BAHUA.

['eHeTHYECKasl CBSI3b MEXKY KJIacCaMH OPraHMYECKUX COCTMHEHUM

IIpakTH4eckoe 3ansaTue Ne6
CBolicTBa OPraHUYECKUX COSAMHEHUN OTJIENbHBIX KJIACCOB (TpUBHAJIbHAS U

MeXTyHapoaHasi HOMEHKJIaTypa, XUMHUUECKHEe CBOMCTBA, CITOCOOBI MOJTy4eHNUs):
MpeeabHble (aTIKaHbl M LUKIJIOAIKAHbI), HEMpeleIbHbIe (aJIKEHbI, aJIKUHBI,
QJIKaJIMEHbl) U apOMaTHYECKUE yTIeBOIOPOAbl, CIUPTHI U (PEHOJIbI, KAPOOHOBBIE
KHUCJIOTHI ¥ 3(DUPBI, albJIETU bl U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS.

OK 01
OK 02
OK 04
K 2.2
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IIpakTH4eckoe 3ansaTue Ne7

CocraBieHHe CXeM peakuuid (B TOM 4YHCIEe IO MPeUIOKEHHBIM LENoYKaM

[IPEBPALCHUI), XapaKTEpU3YIOLIMX XMMHUYECKHE CBOMCTBA  OpPraHMYECKHUX

COEAMHEHUH OTAEIbHBIX KJIACCOB, COCOOBI UX MOJYUYEHHS U Ha3BaHUE OPraHUYECKUX
COCIMHEHUM 110  TPUBHAIBHOM  WIM  MEXIYHAPOAHOU

CUCTEMAaTUYECKOM HOMEHKJIIATYPE.

3aaHusl HAa COCTaBJICHUE YPaBHEHNUN XUMUUYECKUX PEaKLUi C yYaCTHEM

OpPraHUYECKUX BEILECTB HA OCHOBAHUM MX COCTaBa U CTPOCHHUS

HOJ'IyLIeHI/IC OTUJICHA W HU3YUCHHE €TI0 CBOMCTB. MO,I[eJ'II/I]I)OBaHI/Ie MOJICKYJII H
XHMHUYCCKUX npeBpameHHﬁ Ha NpUMEPC 3TaHa, STUJIICHA, allCTUJICHA U IP.

Tema 4.3
Nnentudukanus opraHnyecKux
BEIIIECTB, X 3HAYEHUE U
MpUMEHEHNE B OBITOBOU U
MIPOU3BOJICTBEHHOM JESITEIILHOCTH
YesioBeKa

buooprannueckue coeauHenus. [IpumeHeHune u OMoIOrMYecKas pojb YIIIEBOIOB.
OkuciieHHe YTJIEBOJOB — MCTOYHUK DJHEPruu KUBBIX opraHu3moB. Oobnactu
MPUMEHCHUST aMUHOKUCIOT. [IpeBpamieHuss O€IKOB THIM B OpraHu3Me.
buonorndeckne ¢GyHkiuu OenkoB. buonormdeckme ¢GyHKIMU KUpoB. Poib
OpraHUYECKON XMMHH B PEIICHUH MPOOJIEM MUIIEBOI 6€30MacHOCTH

Posib OpraHMyYecKol XUMHMM B PELICHUU MPOOJIEM SHEpreTHdecKoi 0e30MacHOCTH, B
Pa3BUTUH MEIWLIMHBI, CO3AAaHUM HOBBIX MAaTEpUaJIOB, HOBBIX HMCTOYHUKOB SHEPIUU
(ambTepHATUBHBIE WCTOYHMKHM dSHepruu). OnacHOCTb BO3JEHCTBHS Ha KHUBBIE
OpraHU3Mbl OPraHMYECKUX BELIECTB OTAEIBHBIX KJIAcCOB (YIJI€BOAOPOABI, CIIHUPTHI,
(beHOIbI, XJIOPOPraHUYECKUE MPOM3BOJHBIC, ANBJACTUIBI U JIP.), CMBICI IOKa3aTes
[pe/ieIbHO JOMYCTUMON KOHIIEHTPAINH

IIpakTHyeckoe 3ansaTue Ne§

Nnentudukanys OpraHUYEeCKUX COEIMHEHHH OTIEIbHBIX KJIacCOB (Ha MpHUMEpE
QJIbJIETU/I0B, Kpaxmalia, YKCYCHOM KHCIIOTBI, OEKOB M T.I.) C HCIOJb30BAaHUEM HX
(bU3UKO-XMMHYECKUX CBOMCTB M XapaKTepHBIX KaueCTBEHHBIX peakiuil. Jlenatypanus
Oenka npu HarpeBaHuU. L[BeTHBIE peakunu OenkoB. Bo3HMKHOBEHHE aHATUTUYECKOTO
CUIrHajla ¢ TOYKH 3pPCHHUA XUMHUYCCKUX IMPOLUECCOB IPU MPOTCKAHUH KaueCTBEHHON
[peaKIiu, Mo3BOJISIONIeH HIEHTH(PULINPOBATH NPEIOKEHHBIE OPTAaHUYECKHE BEIIECTBA

OK 01
OK 02
OK 04
K 2.2
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Pa3nen 5. Kunernueckue u TepMoIHHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHYECKHX PeaKIHii

Tema 5.1
CKOpOCTh XMMHUYECKUX PEAKITHH.
XHWMHYECKOE PAaBHOBECHE

CKOpoCTh  peaKIMH, €€ 3aBUCHUMOCTh OT pa3iu4HbIX (DAKTOPOB: MPHUPOJIbI
pearupyomux BELIECTB, KOHLEHTPALMU pearupyrolux BEUIECTB, TEMIIEPATypbl U
[JI0L[aI1 PEAKIIMOHHOM MOBEpXHOCTU. TeruioBble 3((EKThl XUMUYECKUX PEaKIIHA.
JK30- U DHIOTEPMUYECKUE, PEAKLIUU.

OOpatuMocTh peakiuil. XMMHUYECKOE PaBHOBECHE M €ro CMEIlEHUE O] JeicTBUEM
pa3nMIHBIX (PAKTOPOB (KOHIIEHTPAIMS PEareHTOB MM POAYKTOB PEAKIINH, TABICHHE,
TeMmiepaTrypa) Uil CO3[JaHMs ONTHUMAaJbHBIX YCIOBUH MpPOTEKaHUS XUMHUYECKUX
npoueccoB. [Ipuanun Jle [llarense

IIpakTH4eckoe 3anaTHE Ne9

Perienne mpakTUKO-OPHEHTHUPOBAHHBIX 3a/IlaHUI Ha aHaIN3 (PaKTOPOB, BIMUAIONINX HA
U3MEHEHHE CKOPOCTHM XMMMYECKOM pEaKIUM, B T.4. C IO3ULUUH DKOJIOTHYECKU
11€J1eCO00Pa3HOTr0 MOBEIEHNUS B OBITY U TPYAOBOU EATEIFHOCTH B LENAX COXPAHEHUS
CBOETO 3/10POBbS U OKPYKAIOLLEH IIPUPOIHON CPEIBI.

PemreHne npakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha IpUMEHeHue npuHouna Jle-
[aTenbe sl HaX0XKI€HUS HAaIIPaBJICHNs CMELIECHNS PABHOBECUS XUMHUYECKON pEaKuu
1 aHaJIn3 (PaKTOPOB, BIUSIOLUINX HA CMEIIEHNE XUMUYECKOT0 PaBHOBECHS

OK 01
OK 02
[IK 2.2

Pa3nen 6. Pacreopni

Tema 6.1

IlonsTe o pacTBOpax

PacTBOpeHne kak pu3NKo-XxUMHUecKui nporiecc. PactBopsl. CriocoObl MPUTOTOBIEHUS
pactBopoB. PacTtBopumocTe. MaccoBass 1071 pPacTBOPEHHOro BemiecTBa. (CMbICI
[oKazaTessl MpeaebHO AOMyCTUMON KOHIEHTPAlMU U €ro HUCIOJIb30BAHHUE B OLIEHKE
HKOJIOIMYECKOH 6E€30IaCHOCTH.

[IpaBuiaa HKOJOTHMYECKH 1I€71€CO00pa3HOr0 TOBEACHUS B OBITY M TpPYAOBOU
NEATEIPHOCTH B LEISAX COXPAHEHHs CBOErO 3JI0POBbSI U OKPY’KAKOIIEH NPUPOTHOU
Cpelbl; OIACHOCTb BO3JEUCTBUS Ha JKUBBIE OPraHU3MBbl OIPENEICHHBIX BEIIECTB.
PemreHne  IPakTUKO-OPUEHTHUPOBAHHBIX  PAaCYETHBIX  3aJ@aHW Ha  PacTBOPBHI,

MCII0JIb3YCMBIC B OBITOBOM U HpOH3BOHCTB€HHOfI JACATCIIBHOCTH 4YCJIOBCKA

OK 01
OK 02
OK 07
[IK 2.2
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I[IpakTuyeckoe 3ansitue Nel(

[IpuroToBneHnue pacTBOPOB 3aAaHHON (MaccoBOH, %) KOHIIEHTpanuu (C MPAKTUKO-
OpPUEHTUPOBAHHBIMU BOIPOCAMH) U OIPEAETICHUE CPEIbI BOJHBIX PACTBOPOB.
Perienue 3a1a4 Ha TPUTOTOBJICHUE PACTBOPOB

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE

Pa3znes 7. Xumusi B 6bITY M IPOM3BOACTBEHHOI IeATEJILHOCTH Y€JI0BEKA

Tema 7.1
XuMmus B ObITY U
IPOM3BOJICTBEHHOH 1€ TEILHOCTH
4eJI0BeKa

Hogeitlmme AOCTHXKEHUS XUMHUYECKOW HAYKM M XUMHYECKOM TexHoJioruu. Pomp
XUMHUHU B 00€CIIEUYEHUH SKOJIOTHUECKOU, SHEPTETHUCCKOM M MUIIEBON O€30I1aCHOCTH,
pa3BuTUM MeauIMHBL [IpaBWiia Moucka W aHauM3a XUMHUYECKOW HHQPOpMAIUH U3
pa3jMYHBIX HCTOYHUKOB (Hay4yHas ¥ Yy4yeOHO-HAy4Has IUTEpaTypa, CpPeICTBa
MaccoBoi uHpopManuu, cetb HTEpHET)

I[IpakTH4eckoe 3anaTue Nell

[Torck u aHanu3 KEMCOB O MPUMEHEHUN XUMUYECKUX BEUIECTB U TEXHOJIOTHUI C Y4ETOM
Oynyiieil mpodeccHoHaNbHON NEATEIbHOCTH MO TeMaM: Ba)KHEHIIME CTPOUTEIbHbBIE
MaTepHalibl, KOHCTPYKIIMOHHBIE MaTepHabl, KPACKHU, CTEKJIO, KEpaMHKA, MAaTEpUAIIbI
IUIL DJIEKTPOHUKM, HAHOMATEpUAIbl, TEKCTUJIbHBIE BOJIOKHA, MCTOYHUKU DHEPIUH,
OpraHWYeCcKUe M MHHEpaJbHbIE YAOOpEHUs, JIEKapCTBEHHBIE BEIIECTBA, OBITOBAs
XHUMUS.

IIpakTnyeckoe 3ansaTue Nel2
Sammra: [IpencraBienne pe3ylbTaToB pelieHUs KeHcoB B (opMe MUHHU-IOKIANA C

Mpe3eHTannen

OK 01
OK 02
OK 04
OK 07
IIK 2.2

HNrorosas arrecranus B popme auddepeHMpOBAHHOIO 3a4eTa

NTOI'O

78
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3. YCJI0BUA PEAJIM3ALINN ITPOI'PAMMBI
OBIIIEOBPA3OBATEJIBHOM JUCHOUILIAHBI

3.1. TpeboBaHusi K MUHUMAJBLHOMY MATEPUAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanu3zanus nporpaMMbl AUCIUIUIMHBI TpeOyeT HAIUYUSL y4eOHOTO KaOuHeTa
«XUMUs» W/ y4eOHON XMMUYECKON J1Tab0opaTopHH.
O6opynoBanne yueOHOro KabuHera:
- TI0CaJ0YHBIE MECTA MO KOJUYECTBY 00YUaIOUINXCS;
- pabodee MeCTO MPENOIaBATEINS;
- JIOCKa KJacCHas
- y4eOHO-METOANYECKOE 00ECTICUECHHE;
- KOMIUIEKT y4eOHO-HATJISAIHBIX TOCOOUI MO TUCIMIUINHE « XUMUS» (CTEH/IbI, CXEMBI,
Ta0JINILbI, ONIOPHBIE KOHCIEKTHI, yueOHbIE TOCOOUs, CIPAaBOYHbIE MaTepUalbl, HAOOPHI
[IAPOCTEPIKHEBBIX MOJENIEN MOJIEKYJI, MOJIEIH KPUCTANIMYECKUX PEIIETOK, KOJUIEKIH
IPOCTBIX U CJIOKHBIX BEIIECTB U/UIIM KOJUIEKIMH ITOJIUMEPOB; KOJUIEKIUS TOPHBIX TOPOJL
Y MUHEPAJIOB);
- Habop mocybl, 000pyIOBAaHUS M PEAKTUBOB JJIS1 IEMOHCTPAIIMOHHOTO AKCIIEPUMEHTA
1 1a00PaTOPHBIX OMBITOB.
Texnuyeckue cpeacTBa 00y4eHus:
- KOMIIBIOTEP C YCTPOMCTBOM MPOU3BEACHHUS 3BYKa;
- TPUHTED;
- MYJbTUMEIUA-TIPOCKTOP;
- JKpaH

3.2. Nupopmanuonnoe odecnieyenue o0yyenusi. [lepedyeHb pekoMeHyeMbIX
y4eOHbIX u3aanuii, UHTepHeT-pecypcoB, 1ONOJTHUTEIbHOM JJUTEPATYPbI

Joist o0y4yaromuxcs
1 .Adunorenona 1.B.
XuMus: y4eOHUK U MPAKTUKYM JI CPEeTHEr0 Mpo(eCCHOHATIBLHOTO
ob6pazoBanus/1.B.Abunorenona,JI.B.babkos,B. A .ITonkos - 2¢ u3m.,-ucnp. 1 gorr.-
Mocksa: U3natensctBo FOpaiit, 2023. - 291c¢
Pexxum noctyma: https: //urait.ru/viewer/himiya-513807#page/5

s npenogasareen

Koncturynus Poccuiickoit @enepannu (MpUHATA BCEHAPOIHBIM I'OJI0COBAHUEM
12.12.1993) (¢ y4yeToM mornpaBoK, BHECEHHBIX (peepaIbHbIMH KOHCTUTYIITHOHHAMHU


https://urait.ru/viewer/himiya-513807%23page/5

3akoHaMu P® o nomnpaBkax k Kouctutyuuu PO ot 30.12.2008 Ne 6-OK3, ot 30.12.2008
Ne 7-®K3) // C3 PD. — 2009. — No 4. — Cr. 445.

®enepanbhblif 3aKoH 0T 29.12. 2012 No 273-D3 (B pen. dheaepaabHbIX
3aKk0HOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-P3, ot
23.07.2013 Ne 203-®3, oT 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014
No 15-@3, o1 05.05.2014 Ne 84- @3, o1 27.05.2014 No 135- @3, o1 04.06.2014 No 148-D3,
C U3M., BHeCeHHbIMU DeiepanbHbiM 3aKoHOM OT 04.06.2014 Ne 145-D3) «O6 oOpazoBanuu
B Poccuiickon ®enepanum».

[Tpuka3z Muno6pnayku Poccun ot 17.05.2012 Ne 413 «O6 yTBepxkaeHun
(dbenepanbHOrO0 TOCYJApCTBEHHOTO OOpa30BaTEIBHOTO CTaHAapTa CpeaHero (IOJIHOTO)
o01ero oOpazoBanus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480.

[Tpuka3z MunoOpnayku Poccun ot 29.12.2014 Ne 1645 «O BHECEHUHN
u3meHenuit B [Ipuka3z Munucrepcta oOpazoBanus u Hayku Poccuiickoit denepanuu ot
17.05.2012 Ne 413 "O6 yrBepxennn ¢deaepaibHOTO
roCy/IapCTBEHHOIO0  00pa30BaTENbHOrO CTaHAapTa CpeaHero (IOJIHOTO)  OOwIero
oOpazoBaHus'"».

[Tucemo JlemapTameHTa rocyJapcTBEHHOM MOJUTUKHU B cepe MOATOTOBKU paboUunx
kaapoB u 11O Munobpuayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenpanuu mo
OpraHu3allid TMOJYYEHUs CpeaHEero oOmero oOpa3oBaHUs B TMpeaenax OCBOCHUS
00pa3oBaTEIbHBIX MPOTpaMM CpeIHEro MpodecCHOHAIBHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOT0 00111er0 00pa30BaHusl C y4eTOM TpeOoBaHMM (peepabHBIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHAAPTOB U MOTydyaeMo MpodeCcCur Wi CIEeIHAIBHOCTH CPEIHETO
PO EeCCHOHATIBHOTO 00pa30BaHU.

HNuTepHer-pecypcesnl

www.fcior.edu.ru (denepanbHblii  IEHTP HHPOPMALMOHHO-00pA30BATEIbHBIX
pecypcoB — DIHOP).

http://www.window.edu.ru (ExuHoe oKkHO gocTyma K oOpa3oBaTeNIbHBIM pecypcam
WNHTepHeTa 1o XuMun)

https://resh.edu.ru (Poccuiickas 3J1eKTpOHHAS ITKOJIA)

I[OHO.]IHI/ITQJILHLIG HCTOYHHUKHU

1. Pocun N.B., Xumus.YueOHUK 1 3a1a4HUK JUISI CPEAHETO MPOGEeCCUOHAIBHOTO
obpazopanus/ 11.B.Pocun,JI./].Tomuna, C.H.ConoBseB - MockBa: M3narenbcTBo
FOpaiit, 2023. - 420c


http://www.fcior.edu.ru/
http://www.window.edu.ru/
https://resh.edu.ru/

Pexxum moctyna: https: //urait.ru/viewer/himiya-uchebnik-i-zadachnik-
512022#page/5



https://urait.ru/viewer/himiya-uchebnik-i-zadachnik-512022%23page/5
https://urait.ru/viewer/himiya-uchebnik-i-zadachnik-512022%23page/5

4. KOHTPOJIb n OIHEHKA PE3YJIBTATOB
OBIIIEOBPA3OBATEJILHOM JUCHUILJIAHBI

KonTtponb u omeHka pe3yabTaTOB OCBOEHUS 0O0IIe00pa30oBaTeIbHON
JUCUUIUIMHBI pACKPBIBAETCA YEPE3 NMCUUTIMHAPHBIE PE3YJIbTaThl, HAIIPABICHHBIE HA
dbopmupoBaHre 00X U MPOPECCUOHANBHBIX KOMIIETCHIIMM 10 pa3jienaM U TeMam
coJiep KaHusl yueOHOro MaTepuana

O6mas / Paznen / Tema THI 0O1lleHOYHBIX
npogdeccuoHaJIbHAs MeponpusATHIA
KOMIIeTEeHIIH S
OK 01 Tema 1.1 Tema 1.2 Tema 3.1, Tema 3.2
OK 02 Tema 1.2 Tema 3.2 TectupoBanue
OK 01 Tema 1.2, Tema 3.1, Tema 4.1, Tema 4.2, Tema|BbIloTHEHHE NPAKTUYECKUX
4.3, Tema5.1 ,Tema 6.1 3aJaHul
OK 02 Tema 1.2, Tema 4.2, Tema 4.3, Tema5.1,
Tema 6.1
OK 04 Tema 4.2, Tema 4.3,
OK 07 Tema 6.1, Tema 7.1
OK 01 Tema 1.1, Tema 2.1, Tema 2.2, Tema 3.1, Pemenne 3anau
Tema 3.2, Tema 4.1, Tema 4.2, Tema 6.1
OK 02 Tema 3.2, Tema 4.2, Tema 6.1
OK 04 Tema 2.1, Tema 2.2, Tema 4.2,
OK 07 Tema 6.1
OK 1,0K2,0K 4, 0K [Tema 7.1 Brmonxnenue W 3ammTa
07, IIK3.5 KeMCcoB
OK 1,0K 2, OK 4, [IK |Pa3nen 1 Paznen 2 Paznen 3 Paznen 4, JludpdepeHnpoBaHHbIN 3a4eT
2.2 Paznen 5 Paznen 6
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