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1.  OBLIASI XAPAKTEPMCTHUKA PABOYEI MTPOTPAMMBI YYEBHOI
JUCHUILIAHBI

1.1 MecTo IMCHMILIMHBI B CTPYKTYpe NMpo¢ecCHOHAIBbHOI 00pa3oBaTeJbHOI
nporpammsl CIIO:
ObmeoOpa3oBaTenibHas AUCUUIIIMHA «XUMUS» SBISETCS 0053aTEIbHON YaCThIO
0011e00pa30BaTeIHLHOTO ITMKIJIAa 00pa30BaTEIbHON MTporpamMMebl criernanbHocTH 23.02.01
Opranuzainus NepeBO30K U yNpaBlieHWE HA TPAHCTIOPTE (110 BUaM)

1.2 et ¥ 3aga494 AU CHUILIHHBI

Hean:  dopmupoBaHue y CTYACHTOB IMPEACTABICHUS O XUMHUYECKON COCTaBIISIONIEH
€CTeCTBEHHO - HAYYHOM KapTHHBI MHUpa KaK OCHOBBI TMPUHATUS pEUICHUU B
KU3HEHHBIX W  TMPOU3ZBOACTBEHHBIX CHUTYyalUsX, OTBETCTBEHHOI'O IOBEJCHUS B
IIPUPOTHOU CpeJie.

3amaun TUCUMILUIUHBI:

1) chopmupoBaTh TOHMMAaHHE 3aKOHOMEPHOCTEH  MPOTEKAaHUS XUMHYECKUX
IIPOLIECCOB M SIBJICHUM B OKPYXKAIOLIEW Cpene, LEIOCTHOM Hay4YHOM KapTUHBI MHUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBJISATH (HOPMYJIbI HEOPTraHUYECKUX U OPTraHUYECKUX
BCIIECTB,  YPaBHCHUS  XUMHYECKMX  pEaKlMi,  OOBSICHATH  HUX  CMBICH,
HHTEPIPETUPOBATH PE3YJIbTAaThl XUMUUECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh NPOBEACHUS MPOCTEHUIIUX XUMHUYECKUX OKCIEPUMEHTAIBHBIX
UCCJICIOBAHUN C COONIOACHHEM TIpaBWiI 0€30MacHOro OOpalieHus C BEIeCTBaMU
1 J1a0OpaTOPHBIM 00OPYIOBAHHEM;

4) pa3BUTh YMEHHS HCIOJB30BaTh MHQPOPMAIUIO XHWMHUYECKOTO XapakTepa Hu3
Pa3JIMYHBIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHUS MPOTHO3UPOBATH IMOCIEIACTBUS CBOCH ESITEIBHOCTH M
XUMUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MPOIIECCOB;

6) cdopmupoBaTh MOHMMAHWE 3HAYUMOCTU JOCTHXKEHHH XUMHUYECKOM HayKd W
TEXHOJIOTHH JIJIs1 PA3BUTHS COITMAIBLHOM 1 IIPOU3BOICTBEHHOM cep



1.3 Il.nanupyemblie pe3yJIbTATHI 0CBOCHUSI 0011e00pa3oBaTe/IbHOH JTUCHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO

Koa u HauMeHOBaHMe

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIJIHHBI

(popMupyempbIix
KOMIIeTeHIIMH

Oomue

III/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CIIOCOOBI PELICHUS
3a1a4
po(hecCHOHATLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTn TPYAOBOI0 BOCIIMTAHMUSA:
- FOTOBHOCTb K TpyAdy, OCO3HAHUC LECHHOCTH MaCTCPCTBA,

TPYIOIIO0HE;

- TOTOBHOCTD K AKTUBHOU JeSITeIbHOCTH
TEXHOJIOTMYECKOW M  COLMAIBHONH  HANpaBJICHHOCTH,
CIIOCOOHOCTh MHHUIAMPOBATH, IUTAHUPOBATh "

CaMOCTOSITENILHO BBINOJIHATh TAKYIO 1€ATEIbHOCTD;
- UHTEpeC K pa3lIMYHbIM cdepaM MNpodeccuoHanbHON
NesITebHOCTH,

Osianenne YHHBepCAJbHBIMHU
NMO3HABATEJIbHBIMHU AeHCTBUAMM:

a) 0a3oBble JIOTHYECKHUe AeliCTBUS:

- CaMOCTOATENIbHO (OPMYJIMPOBATH M aKTYaJIU3HPOBATH
Ipo0JIeMy, pacCMaTpPUBATh €€ BCECTOPOHHE}

yueOHBIMU

- yCTaHaBIUBaTh  CYIICCTBEHHBIH  MPH3HAK WA
OCHOBaHUSl i1  CpaBHEHMs, KJIacCUPUKALUU U
0000IIeHHS;

- ONpENENATh LN JIEATeIIbHOCTH, 3aJaBaTh NapaMeTpbl
Y KPUTEPUU UX JOCTHKEHUS,

- BBIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUYUS B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OILICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIAM, OLEHHBAaTh PUCKHU
MOCJIE/ICTBUU NCATEIBHOCTH;

- pa3BUBaTh KpPEATHBHOE MBIIUICHUE TIPU PELICHUHU
KU3HEHHBIX TIPOOIeM

0) 0a30BbIE HCCIEN0BATENbCKUE TeCTBHS:

- BJIaJIETh CUCTEMOM XMMHUUYECKUX 3HAHHUM, KOTOpas BKJIKOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XUMHYCCKHN 3JIEMEHT, aTOM,
JJICKTPOHHAs 000jJ0YKa aroma, S-, p-, d-dJIEKTPOHHBIC
opOuTanu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb OKHCJICHUS, XUMHYECKast
CBA3b, MOJIb, MOJISIpHasT Macca, MOJSAPHBIH  00BEM,
YIJIEpOAHBIN cKeneT, (YHKIUMOHANbHAS TpYINa, paguKal,
WU30MEPHUS, H30MEPBI, TOMOJOTHYECKHUA psii, TOMOJIOTH,
YIJIE€BOJOPOAbI, KUCIOPOJA- M a30TCOAEPIKALIUE COCAUHEHUS,
OMOJIOTMYECKH AaKTHUBHBIE BemiecTBa (yrJaeBOABI, KHUPHI,
Oenku),  MOHOMEp,  MOJUMED, CTPYKTYpPHOE€  3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIUHCHHS, KpHUCTaJUTMYECKas
pelieTka, THIBl XWMHUYECKHMX PEaKIuil (OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIBHBIC, JK30-U SHIOTEPMHUUYECKHE, PEAKIHUH
MOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIHTHI, HEIIEKTPOIUTHI,
3JIEKTPOJIUTHYECKAS JIMCCOITHAITHS, OKHCIIUTEIIb,
BOCCTaHOBHUTEb, CKOpOCTb XUMHYECKOH peakuuu,
XUMHYECKOE paBHOBECHE), TEOPUM U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOEHMsI OpraHuyeckux Bemects A.M.
bytnepoBa, Teopusi BIEKTPOJUTUYECKON  JTUCCOLMAIUU,
nepuoanueckui 3akon .M. MenzaeneeBa, 3aKOH COXpaHEHHUs
MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHA SI3BIK XUMHH,
(dakTonornueckue  CBEIACHHS O  CBOWMCTBAaX, COCTaBe,
MOTYyYeHUH W 0OE€30MacHOM HCIIOJIb30BAHUM  BAKHEHUIIINX
HEOPTaHMYECKUX U OPTaHMYECKUX BEIIECTB B OBITYy H
MPAKTUYECKOU IEeSATEITbHOCTH YEIOBEKA;

- YMETh BBISIBJISITH XapaKTEepHbIE MPU3HAKK M B3aUMOCBSI3b




- BJIaJA€Tb HaBbIKaMHU y‘IC6HO-HCCHe,Z[0BaTeHBCKOI>’I u

MPOCKTHON  JIEATENBHOCTH, HABBIKAMHU  pa3pelieHus
npo0Jem;

- BBSIBJIATH  TPUYMHHO-CICJCTBEHHBIC  CBSI3U U
aKTyaJIM3MpOBaTh 3a/lady, BBIIBUTaTh THIIOTE3Y €€

pelieHusi, HaXOAUTh AapPryMEHTHI [JIsl JI0Ka3aTelbCTBa
CBOUX YTBEPXKJICHHWH, 3a7aBaTh MapaMeTpbl U KPUTEPUH
penieHus;

- aHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ PEIICHUS 3aJa4u
pe3yiabTaThl, KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSIX;

- yMeThb TEPEHOCUTHh 3HAHUS B TIO3HABATEIIBHYIO |
MIPAKTUYECKYIO0 00JIaCTH KU3HEEATEIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obacTei;

- BBIBUTaTh HOBBIC HJIEH, MpEIJiaratb OPUTHHAIBHBIC
MOJIXO0/Ibl U PEIICHUS;

- CIOCOOHOCTH MX MCITOIb30BaHUS B TTO3HABATEILHON U
COLIMAJIBHOM ITPAKTHUKE

W3YYEHHBIX IIOHATUMN, IPUMEHATh COOTBETCTBYIOLINE MOHITHS
IpU ONMCAHUU CTPOEHMSI U CBONCTB HEOPraHUYECKUX U
OPraHMYECKHUX BEIIECTB M UX [PEBpAILECHUMN; BBIABIATH
B3aMMOCBS3b  XMMHMUYECKUX 3HAHUH C MOHATHSIMH U
IIPEICTaBICHUAMH JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;
- yMeTb  UCHOJb30BaTh  HAMMEHOBAaHUS  XHMHUYECKHUX
COCIUHEHUI MEXIYHapOJHOIO COK3a TEOPETHYECKOH H
MPUKJIAJHON XMMUU M TPUBUAIbHBIE Ha3BaHUS BaXXHEHIINX
BELICCTB (aTHIIEH, aleTHJIEH, TJIMLEPHH, ¢benon,
dbopmanpaerua, yKCyCHas KHCJIOTa, TIIMIUH, yrapHBIA Tas,
YIJIEKUCHIBIA a3, aMMHaK, TalleHas W3BEeCTb, HeETalleHas
U3BECTb, MHUTHEBAsl COJAa M JPYIHUX), COCTABIATH (OPMYJIBI
HEOPraHWYECKUX M OpraHUYeCKHX BEUIECTB, YpPaBHEHHUS
XUMHUYECKUX DPEaKIMH, OOBSACHATh MX CMBICI; MOATBEPKIATh

XapaKTepHbIE XUMHUYECKHE CBOIiCTBa BEIIIECTB
COOTBETCTBYIOIIMMH AKCIIEPUMEHTAMHU u 3aMUCsIMU
ypaBHEHUN XUMHUYECKUX PEaKIUit;

- yMEThb YyCTaHABJIMBATh MPUHAMJIEKHOCTh HU3YYCHHBIX

HCOPraHNMYCCKUX M OPraHMYCCKUX BCUICCTB K OMPCACICHHBIM
KJlacCaM U Irpyniam COC,Z[I/IHCHI/II\/’I, XapaKTCPpU30BaTh UX COCTAB
U BaXHEHIIHE CBOﬁCTBa; OnmpeaciATL BUIAbI XHMHUUYCCKHUX
CBs3EM (KOBaJ'ICHTHa}I, HOHHAas, METAIJIINYCCKasd, BO,Z[OpOI[HaSI),

THIIBI KPUCTAJUTMYECKHUX pelIeToK BEILIECTB;
KJIACCHU(PUITMPOBATH XUMUYECKUE PEAKIINU;
- chopMHpoBaTh  TMPEIACTABICHUS: 0  XUMHYECKOU

COCTaBIISIOLIEN €CTECTBEHHOHAYYHON KapTHUHBI MHUpPA, DPOJIH
XUMHUHM B TIO3HAHUU SBJIEHUN NpPUPOIBL, B (POPMHPOBAHUU
MBILIUIEHUS! U KYJIbTYpbhl JHYHOCTH, €€ (PYHKIHOHAIHHOMN
IrPaMOTHOCTH, HEOOXOAUMOW [UIsl pEelIeHHs] MPaKTHUYECKUX
3aJa4 ¥ 3KOJOIMYeCKH 0OOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3JI0pOBBIO U IPUPOAHOM cpefe;

- YMeTh HPOBOJUTH PACUYETHl MO XHUMHUYECKHM (GOpMysIaM U
YPaBHEHUSAM XHMHUYECKUX pEaKIMi ¢ HUCHOJIb30BaHUEM
(u3NYEeCKUX BEJIMYMH, XapaKTepPHU3YIOUIMX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObema (HOpMaJIbHbBIE




YCJ'IOBI/IH) rasoB, KOJHYECTBa BCEUICCTBA, HCIIOJb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA JIS MPUHATUA peH_IeHI/If/’I B
KOHKPETHBIX KHN3HCHHBIX CuTyalusiax, CBA3aHHBIX C
BCIICCTBAMU U UX MIPUMCHCHUCM

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOKCKa, aHaJIn3a U
WHTEPIIPETAIUN
uHpopmanuu u
UH(POPMALOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMSI 32/1a4
npodeccuoHanbHOM

e TCIIbHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'O MO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAayKl ¥ OOIIECTBEHHOH TNPAaKTUKH, OCHOBAHHOTO Ha
JMaNiore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
M€ECTa B IIOIUKYJIBTYPHOM MUPE;

- COBEpILCHCTBOBAHUE S3BIKOBOM M  UYUTATENBCKOUN
KYJIbTYpbl KaK CpEICTBa B3aUMOJCHCTBUS  MEXKIY
JIOJIbMU U TIO3HAHUS MUPA;

- OCO3HAaHHWE IIEHHOCTHM HAy4yHOW JEATEIbHOCTH,
TOTOBHOCTH OCYIIECTBISATh MPOEKTHYIO u
HCCIIE0OBATENIbCKYIO JESTEIbHOCTh WHIAUBUIYAILHO U B
Ipynne;

OBJageHue YHUBEPCAJIbHbIMHU yueOHBIMU

NMO03HABATEJIbHBIMU J1eHCTBUAMM:

B) padoTa ¢ unopmaunmeii:

- BJaJeTh HaBBIKAMU TIONy4YeHHS WHGOpPMALUU U3
NCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOATCIIBHO
OCYHIECTBJISATh TOWCK, aHalu3, CUCTEMATU3AlUI0 |
MHTEpIpeTauio HHHOpMaIuu pa3IMuHbIX BUJOB U (HOpM
MIPEACTABICHUS;

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (popmarax ¢ y4eTom
Ha3HaueHUs WHPOPMAIMU W I[EIEBOHM  ayJAUTOPHH,

BbIOMpass oONTUMaJIbHYIO (GOpMy TMpEACTaBIECHUS U
BU3yaJIN3aluy;
- OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD

I/IH(I)OpMaI_[I/II/I, €C COOTBCTCTBUC IMPABOBBIM U MOPAJIBHO-
OTUYCCKHUM HOpMam,

- HUCIIOJIB30BaTh cpeacTBa I/IH(I)OpMaLII/IOHHBIX n
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B pPEIICHUN
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OPraHU3alIMOHHBIX

- YMEThb IUIAHUPOBATh W  BBINOJHATH  XUMHUYECKUU
SKCHEPUMEHT (IIPEeBpAIlleHUs] OPraHUYECKUX BEIIECTB IpHU
HarpeBaHWM, MOJIyYEHHUE STUJICHA U HU3YYECHHE €ro CBOMCTB,
KaueCTBEHHBIC PEAKIMU Ha aJIbJIETUABI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JIeHaTypanusi OENKOB MpH HArpeBaHHUH, LBETHbHIC
peaknuu OEJIKOB; IMPOBOJUTH PEAKIUU HOHHOrO OOMeEHa,
ONpeNesaTh Cpeay BOAHBIX pPACTBOPOB, KayECTBEHHBIE
peakuuu Ha cynbdaT-, KapOOHAT- W XJIOPHI-aHUOHBI, Ha
KaTUOH aMMOHUS; pPEIIaTh JKCIEPUMEHTAJIbHbIC 3a/aud 10
temam "Mertae" u  "Hemeramnel") B COOTBETCTBHH C
npaBUJIaMU TEXHHUKH O€30MacHOCTH TIPH OOpallleHuu C
BEII[ECTBAMHU u 1a60paTOPHBIM obopyoBaHueM;
NPEACTABISATh PE3YyNbTaThl XUMHUYECKOIO 3KCIEPUMEHTa B
dbopme 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pEAKIMH |
(hopMyInHpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTaTOB;

- yMeTh aHAJIM3UPOBATh XUMHUYECKYIO  HH(MOpPMAIIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CPEACTB MacCOBOM
nHpopmanuu, cetb UIHTEpHET U Apyrue);

- BJAAETb OCHOBHBIMH METOJAMH HAyYHOTO [O3HAHMS
BEIIECTB U XMMUYECKHUX SIBJICHUM (HAOIIOJEHUE, U3MEpPEHUe,
SKCHEPUMEHT, MOJECINPOBAHNUE);

- YMETh TPOBOJUTH PaCUYEThl MO XUMHUYECKUM (opMmyiaaM H
YpaBHEHUSIM XUMHUYECKHX pEAKIHl C HMCHOJb30BaHUEM
(U3UYECKUX  BEIIMYWH, XapaKTEePU3YIONIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, OO0beMa (HOpMaJIbHbBIE
YCIIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIB30BATh
CHUCTEMHbIE XMMHMUYECKHE 3HAHUS ISl MPUHATHUS PEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYaIlMsX, CBS3aHHBIX C
BEILIECTBAMH U UX MPUMEHEHUEM




3aga4y  Cc coOironeHHeM TpeOOBAaHUI  3PrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
IPaBOBBIX M 3THYECKHX HOPM, HOPM HH(OPMAaMOHHON
0€30I1acHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AILUTHI
uHpopmanuu, HHHOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH;

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTath B KOJUICKTHBE
U KOMaHj1e

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOSITEIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHUE  HaBbIKaMU  Y4e€OHO-HCCIIEI0BATEIbCKOM,
MIPOEKTHOM M COLIUAIILHOM JESITENbHOCTH;

OBjajieHHe YHMBEPCAJbLHBIMM KOMMYHHMKATHBHBIMH
JeHCTBUSIMU:

0) coBMecTHasi 1eiTeJIbHOCTD:

- IOHMMAaTh U HMCIOJIB30BaTh NPEUMYILIECTBA KOMaHIHOMN
Y UHAMBUYaJIbHON paboThI;

- [pPUHUMATh LEIM  COBMECTHOM  JI€SITENIbHOCTH,
OpraHU30BBIBATh U KOOPJAWHUPOBATH JEUCTBUS IO €€
JOCTH>KEHHIO: COCTaBIIATH IIJIaH JEHCTBUM, pACTIPEACISTh
poJii ¢ yYeTOM MHEHHMH YYaCTHUKOB OOCYXIaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

- KOOPJIWHUPOBATh W BBHINOJHATH PabOTy B YCIOBUSX
pealbHOTO,  BUPTYAJIBHOTO U KOMOMHHPOBaHHOTO
B3aHMOJCHCTBUS;

- OCYILECTBIJISITh MO3UTUBHOE CTPATETUYECKOE TOBEACHUE
B Pa3IMYHBIX CHUTYyallUsiX, TPOSBISATH TBOPYECTBO U
BooOpakeHue, ObITh MHUITMATUBHBIM
OBiaieHue  YHMBEPCAJbHBIMH
AECHCTBUAMMU:

') NPUHATHE ce0sl U APYTUX JIIO/Aei:
- MIPUHUMATh MOTHBBI U APTyMEHTHI JPYTUX JIIOAEH TpHU
aHaJIn3e Pe3yJbTaTOB JEATEIbHOCTH;

- NpU3HABATh CBOE MPAaBO U MPABO APYrUX JIIOAEH Ha
OINOKHU;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUU

peryJsiTHBHbIMH

- yMeTh IUIAHMPOBATh W  BBINOJHATH  XUMHYECKHI
9KCIIEPUMEHT (TpEeBpallleHUus] OPraHUYeCKUX BEIIEeCTB IpPHU
HarpeBaHWM, MOJyYeHUE ITHICHA U U3YYCHHE €r0 CBOMCTB,
KayeCTBEHHbIC PEAKIMU Ha allbJEerHJIbl, KpaxMal, YKCYCHYIO
KHUCIIOTY; JIeHaTypaiusi OCJKOB TMpPH HArpeBaHUH, I[BETHHIC
peakiuu OENKOB; MPOBOAUTH PEAKIUU HOHHOrO OOMeEHa,
OTpEeNENsATh Cpely BOJHBIX PACTBOPOB, KAYECTBEHHBIC
peakiuu Ha cyinbdar-, kKapOOHAT- U XJIOPUI-aHHOHBI, Ha
KaTMOH aMMOHWUS; peIlaTh SKCIEPUMEHTAJIbHBIE 3a7a4d 10
teMam "Mertamibel" u  "Hemeramiwsl') B COOTBETCTBHHM C
MpaBUJiaMd  TEXHUKHA O€30MacHOCTH TPU OOpalieHun ¢
BEILIECTBAMHU u 1a060paTOPHBIM o0opynoBaHUEM;
MPEACTABIATh PE3yJIbTAaThl XUMHUYECKOTO JKCIIEPUMEHTa B
(dbopMe 3amucu ypaBHEHUH COOTBETCTBYIOUIMX pEaKIUil Hu
(hopmynupoBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJbTATOB




APYToro 4€jioBEKa,

OK 07. CopeiicTBOBaTh
COXPaHEHHUIO
OKpY>Karollel Cpeibl,
pecypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
M3MEHEHUU KJIMMara,
TIPUHITAITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

B 001acTH 3K0JI0rH4€CKOTr0 BOCIIUTAHUSA :

- c(hOPMHUPOBAHHOCTb  JKOJIOTUYECKON  KYJIbTYpHI,
ITIOHUMAaHHE BIIUSTHUSA COLIMAJIBHO-OKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE TNPUPOJHOW M COLMAIBHOU
Cpeasl, OCO3HaHHE r7100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MTPOo0IIeM;

- IUIAHAPOBAaHME M  OCYIIECTBICHHME JEUCTBUM B
OKpY)KaloIlledl CpelJe Ha OCHOBE 3HaHUA LeJeH

YCTOMYMBOT'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENpHUATHE JCHCTBUM, MNPUHOCALIUX Bpexd
OKpY>Kalollel cpere;

- yMEHUE MIPOTrHO3UPOBATH
JKOJIOTUYECKHE MTOCJEACTBHUS
JNEHCTBUM, MPEAOTBPALLATh UX;

- paclIMpeHHE ONbITa JEATEIbHOCTH 3KOJIOTMYECKON
HaIpaBJIE€HHOCTH;

- OBJIaJIeHUE HaBbIKaMH y4eOHO-HCCIIe10BaTENbCKOM,
MPOEKTHOM M COIMATILHON NEATEIbHOCTH;

HeOJaronpusTHbIE
IPEANPUHUMAEMBIX

- cdopmupoBaTh

MPEACTABICHUS: 0  XUMHYECKOU

COCTABJISIFOLIEH E€CTECTBEHHOHAYYHOM KAapTUHBI MHpA, POIU
XUMHAM B TIO3HAHUM SIBICHUHA HPUPOIBI, B (OPMHUPOBAHUHU
MBILIUICHUS M KYJIbTYPbl JUYHOCTH, €€ (YHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOJUMOHN MJsi pEHICHUS NPAKTUYECKUX
3a/1a4 U 9KOJOTHYECKH 0OOCHOBAHHOI'O OTHOIICHUSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cpelie;

- YMeTh COOMIOAATh MPaBHJIa SKOJOTHUYECKH 1[E€I1eCO00Pa3HOTO
HOBEJIEHUs B OBITY W TPYIOBOH JEATENBHOCTH B LEISIX
COXpPAHEHHUs CBOEro 3J0pPOBbS U OKPYXKAIOLIEH MPUPOIHOMN

cpensr;

OpraHnu3Mbl

YUUTBIBATE OIIACHOCTH BO3IICI>10TBPI$[ Ha JXUBBIC
OIIpCACIICHHBIX  BCIONCCTB, IIOHHUMAsA  CMBICII

IIOKa3aTelisl MPeaeIbHON JOIyCTUMON KOHIIEHTPALlUH

[IK 4.3 Opranuzanus
MPABUILHOTO
XPaHEHUS TPY30B B
OTKPBITBIX U 3aKPBITHIX
CKJIaJiaX, BaroHax,
MOJITIEKAIINX BBITPY3KE
U BBIJaYe UX B MECTaxX
00I11ero MMOJIb30BaHUS

- BJIaJIETh HaBBIKAMM TOJy4YeHUS MH(OpMALUU U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISITH MOWCK, aHATN3, CUCTEMAaTH3AINIO U
WHTEpPIpEeTAni0 UHOOPMALIUKA PA3TUYHBIX BHIOB U
dhopm mpeacTaBIeHuUs;

- OIICHMBATh  JOCTOBEPHOCTh, JIETUTUMHOCTD
uHpOpManui, €€ COOTBETCTBHE TMPABOBBIM |
MOPaTbHO-ITHUYECKUM HOPMaM;

- WCIOJIb30BaTh CpeJCcTBa HWH(DOPMAIMOHHBIX U
KOMMYHHKAITUOHHBIX ~TEXHOJOTHA B pElICHUU
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allUOHHBIX
3a/1a4 ¢ coOMI0eHEeM TpeOOBaHUI HIPrOHOMUKH,
TEXHUKU 0€30IMaCHOCTH, TUTHEHEI,
pecypcocOepexeHusi, TMPaBOBBIX M ATUYECKHUX
HOpPM, HOpPM  HMH(OPMAIMOHHOHN 0€30MaCHOCTH;

- YMETb

IMoJIiy4acMyro

AHAJIU3UPOBATH XUMHYCCKYIO I/IH(I)OpMaI_[I/IIO,
n3 Pa3HbIX UCTOYHUK (CpeI[CTB

MaccoBoi nHpopmMaluu; cetb IHTepHET u apyrue);

- HCIOJIb30BAaTh CHUCTCMHBIC XHUMHUYCCKHUEC 3HAHUA
IIPUHATHA

1A
pCIHeHI/Iﬁ B KOHKPCTHBIX JXU3HCHHBIX

CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;
- YMETh COOJIIO/IaTh MpaBHJIa SKOJIOTMUYECKU

HCHCCOOGP@BHOFO IHOBCACHHUA B

OBITY U TPYJIOBOM

ACATCIIBHOCTH B LCJIIX COXPAaHCHHA CBOCTO 3A0POBbA U
oxpyncaromeﬁ HpHpOIIHOﬁ CpCAabl;, YYUTBIBATH OITACHOCTb

BO3JICUCTBHUS HA

BEIIECTB,

KHUBBIC OpTraHHU3MBbI OIMPEACIICHHBIX
ITIOHHUMas CMBICJI IoKa3aTeia HpCHeHBHOﬁ

I[OHYCTHMOf/'I KOHIICHTpAaluu




- cpOpMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYPHI,
MOHMMAHUE BIHMSIHUS COLMAIBLHO -3KOHOMUYECKUX
MPOIIECCOB ~ HA  COCTOSIHUE  NPUPOTHOU H
COLIMAIIBHOW  Cpelbl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJIOTHIECKUX MPoOIIeM;

- YMEHHE TPOTHO3UPOBATh HEOIArOnpHUsITHBIC
AKOJIOTUYECKHUE TOCIICICTBUS TPEANPUHUMACMBIX
JEWCTBUM, IPEOTBPALIATh HX;




2. CTPYKTYPA U COJIEP) KAHUE OBHIEOBPAI%OBATEJIBHOﬁ
JUCHUAIIJINHBI
2.1 O0beM IMCUUIIMHBI M BU/IbI YUeOHOI padoThl

Bun yaeOHoM paboThI O06bem B yacax
O6beM 00pa3zoBaTEIBHON MTPOTPAMMBI

JUCHUTUTMHBI

OCHOBHOE€ cOJIepKaHuE 70
B TOM YUCJIE:

TEOPETUYECKOE 00yUCHHE 50
MIPAKTUYECKNE 3aHATHUS 20
[IpodeccrnonanbHO — OPUEHTHPOBAHHOE 6
coJIepKaHue

B TOM YUCJIE:

TEOPETHYECKOE 00yUEHUE 2
NIPAKTUYECKUE 3aHATUS 4
1 pepeHInpOBaHHBIN 3a4ET 2
Htoro 78

Hrorosasi arrecrauus B GpopMe 3a4eTa C OLECHKOM




2.2. TemaTuyecKn IUIAH U COAEPKAHUE TUCIUIIIMHBI

HaunmenoBanue pa3nenoB u Tem

Copepxanne yaeOHOro Marepualia (OCHOBHOE U
npoeccuoHaNTbHOOPHUEHTHPOBAHHOE), Ta00paTOPHBIE U MTPAKTHUECKHE
3aHATHUS, TPUKIAAHOW MOAYIb (IPU HATMYUN)

O0BeM yacoB

dopMupyemble
KOMIIETCHIINH

2

4

ba3oBbIit MOYITB € TPOQeCcCHOHATBHO-OPUEHTUPOBAHHBIM COJIEP)KaHUEM

OCHOBHOE COJiepKaHNE

70

Pa3zpen 1.

OCHOBBI CTPOEHHS BellecTBA

R

Tema 1.1.

CrpoeHue aTOMOB XUMHUYECKUX
AJIEMEHTOB M MIPUPOIA
XHUMHYCCKOH CBI3H

CoBpemeHHast MOfieb CTpoeHUs aToMa. CUMBOJIMYECKUH SI3bIK XUMUU.
XUMHUUYECKUH 37IeMEHT. DIeKTpOHHAas KoHpurypauus atoma. Kiaccuduxanus
XUMHUYECKHX 3JIEMEHTOB (S-, p-, d-351eMeHTh). BasleHTHBIE 31EKTPOHBI.
BayieHTHOCTB

DIIeKTPOHHAs IPUPOJIA XUMHUYECKOUN CBSI3H. DIIEKTPOOTPUIIATEIILHOCT. Buib
XUMHYECKOHU CBSI3U (KOBAJICHTHASI, MOHHAS, METAIUTMYECKAsl, BOJIOPOIHAS ) U
crocoObI ee 00pa3oBaHuUs.

OK 01

IIpakTnyeckoe 3ansiTueNel Pernienue 3aganuii Ha UCIIOJIL30BaHUE
XAMHYECKOW CUMBOJIMKH M HA3BaHUI COCTMHEHUI 110 HOMEHKJIAType
MEKTYHapOAHOTO COX3a TEOPETUYECKON U IPUKIIAHON XUMHUH U
TPUBHUAIILHBIX Ha3BaHUMU TSI COCTABIICHUS XUMHUUYECKUX (PopmMyI
JBYXaTOMHBIX COEIMHEHUN (OKCHJIOB, CYIb(HI0B, TUAPUIOB U T.I1.) U APYTUX
HEOPraHWYECKUX COCIMHEHUN OTIEIbHBIX KilaccoB. [IpakTrueckue 3aganus
Ha YCTAHOBJICHUE CBA3U MEXKY CTPOEHUEM aTOMOB XMMHUUYECKHUX DJIEMEHTOB U
MEPUOJNYECKUM U3MEHEHUEM CBOMCTB XMMHYECKHUX JIEMEHTOB U UX
COEJIMHEHUH B COOTBETCTBUH C NOJ0KEHUEM [leprnonnueckon CucTemsl.

Tema 1.2.
[Iepuoanueckuii 3aK0H U
tabmuma /.M. MenneneeBa

IIpakTuyeckoe 3anaTueNe2 [leprognueckas cucreMa XUMUYECKUX
aneMeHToB J[.1. Menneneesa. ®usnueckuid cmbici [leproanueckoro 3akoHa
.. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX
AIIEMEHTOB, 00Pa3yEMBIX MU MPOCTHIX U CII0KHBIX BEIIECTB B COOTBETCTBHH
C TIOJIO’KEHUEM XUMHYECKOTo 3ieMeHTa B [lepronnueckoit cucreme.
MupoBo33peHueckoe 1 HaydHoe 3HaueHue [lepuoauueckoro 3akona /1.1.
MenneneeBa. [Iporaossl .M. Menaeneea. OTKpbITHE HOBBIX XUMUYECKUX
AJIEMEHTOB. Penenne npakTuKo-OpueHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI
Ha XapaKTepHU3aIui0 XUMUYECKHUX JIEMEHTOB «MeTtamndeckue /
HEMETAJUIMYECKHE CBOMCTBA, JIEKTPOOTPULIATEIIBHOCTD XUMHUUECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX BJIEKTPOHHBIM CTPOCHHUEM U MOJOKEHUEM B

OK 01

OK 02




MepUONYECKON cucTeMe XumMudeckux snemeHToB JI.1. MenneneeBa

Pazpea 2.

XuMHYECKHE pPe€aKIuu

10

Tema 2.1
Tunbl XUMHUYECKUX PEaAKIUN

Knaccudukanus 1 THIIBI XUMHUYECKUX PEAKIHMNA C y9acCTHEM HEOPTaHUYECKUX
BeniecTB. COCTaBICHNE YPAaBHEHUN PEAKLMM COCIMHEHNUS, PA3JIOKCHMS,
3aMeIleHns, OOMEHa.

VYpaBHeHHsI OKUCIIEHUI-BOCcCTaHOBIIeHHsI. CTeneHb OKucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBJICHUE U YpPaBHUBAHUE
OKHCITUTEIIbHOBOCCTAHOBUTEIIBHBIX PEAKIIM METOJIOM 3JICKTPOHHOTO
6aanca. OKUCIUTEIIBHOBOCCTAHOBUTEIBHBIC PEAKIIUU B TIPUPO/IE,
MPOM3BOJICTBEHHBIX NPOIIECCaX U JKU3HEACATEIBHOCTH OPTaHU3MOB

IIpakTuyeckoe 3anaTueNe3  KoianmdecTBEHHBIC OTHOIICHUS B XUMUH.
OCHOBHBIE KOJIMYECTBECHHbIE 3aKOHBI B XMMUU U PACUETHI [10 YPABHEHUSM
XUMHYECKHX peakiuii. MoJb KaKk eUHHIIAa KOJMYeCTBa BemecTBa. MosipHast
Macca. 3aKOHbI COXPaHEHUsI MacChl U 3HEpruu. 3akoH ABoraapo. MospHbIii
00beM razos. OTHOCHTENbHAS INIOTHOCTH ra30B. PacueTsl 110 ypaBHEHUSIM
XMMHUYECKHX PEaKLHil ¢ UCIIOIb30BaHUEM MacChl, 00beMa (HOpMaJIbHbIE
YCIIOBHS) TA30B, KOJMUYECTBA BemiecTa. MccnenoBanue TUIOB (110 COCTaBy U
KOJINYECTBY UCXOAHBIX U 00pa3yIoNMXCcs BEIIECTB) U MPU3HAKOB XUMHUECKUX
peaxwii. [IpoBenenune peakuuii HOHHOTO 0OMEHa, OIIpeIeIIEHIE CPEIbI
BOJIHBIX PaCTBOPOB.

OK 01
OK 04

Tema 2.2
DNEeKTpoNIUTHYECKast
JUCCOLIMAIUS M HOHHBIM 00MeH

Teopust SNEKTPOIUTUUECKON TuccOauu. MoHbI. DJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI.

Peaxiiuu nonnoro ooMena. CocrapiieHrue peakiinii HOHHOTO OOMEHa ImyTeM
COCTaBIICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.
KucnoTHOOCHOBHBIE peakiuu. 3aJaHus Ha COCTaBJICHHE HOHHBIX peakiy

OK 01
OK 04

Paznea 3. CTpoeHne 1 CBOIICTBA HEOPTAaHMYECKHUX BEIIECTB

12

Tema 3.1.
Knaccudukanus, HoMeHKIaTypa

[Tpenmer Heopranndeckoit xumun. Kiaccugukanys HeopraHuuecKux
BeniecTB. [IpocTeie n cnoxHble BemecTBa. OCHOBHBIE KIACChI CII0KHBIX
BElIEeCTB (OKCUIbI, THIPOKCUIBI, KUCIOTHI, coJin). B3aumocBs3pb
HEOPraHMYECKUX BEIIECTB. ATpEraTHbIE COCTOSIHUS BELIECTBA.
Kpucrannnueckue u amop@Hble BelllecTBa.

Tunel KPUCTALTNYECKUX PELIETOK (aTOMHAs!, MOJIEKYJsIpHasi, HOHHAs,
MeTayundeckas). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUTMYECKOM pereTK. 3aBUCUMOCTh XMMUYECKON aKTUBHOCTHU BEILIECTB

OK 01
OK 02




Y CTPOCHUE HEOPTaHUICCKUX
BCILIECCTB

OT BUJIa XUMHYECKOM CBSI3M M THUIA KPUCTATUIMYECKON permeTku. [TpuamHbl
MHOT000pa3usi BEUIECTB.

IIpakTnyeckoe 3ansitue Ne4 HomeHkiiarypa HEOpraHM4eCKX BEIIECTB:
Ha3BaHME BEIIECTBA HCXO/ M3 UX XUMHUECKON (hOPMYIIBI HITH COCTABIICHHE
XUMHUYECKOH (OPMYIIbI UCXO/I U3 HA3BaHUSI BEILIECTBA 110 MEXKTYHAPOIHOMN
(MIOITAK) miu TpuBHalIbHOM HOMEHKIAType. Perienne npakTH4eckux
3ajaHul 1O KJIaccU(PUKAIUU, HOMEHKJIATYpe U XUMUYECKUM (hopMyliaM
HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KIACCOB (YrapHbIH ra3, yrileKHCIbIi
ra3, aMMHaK, ralieHas u3BecTb, HeraiieHas H3BeCThb, MUTheBasi coa U
JPYTuX): Ha3bIBaTh M COCTABIATH (HOPMYJIbl XUMUYECKUX BEIIECTB,
OTpeAeNATh MPUHAIEKHOCTD K Ki1accy. VICTOUHUKHM XUMHYECKOMH
uHpopManuu (CpeacTB MaccoBoil nHpopMaru, cetb IHTepHET u npyrue).
[Touck nHpOpMAIK 110 HA3BAHUSAM, HICHTU(UKATOPAM, CTPYKTYPHBIM
dbopmynam CocTaBiieHre YpaBHEHUH XUMUYECKUX PEAKIIUN C y4aCTHEM
MPOCTBIX U CJIOKHBIX HEOPTaHUYECKUX BEIECTB: METAJUIOB U HEMETAJLIOB;
OKCHJIOB METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX AJIEMEHTOB; HEOPTraHUYECKIX
KHCIIOT, OCHOBaHUH 1 aM()OTEPHBIX THIPOKCHIOB; HEOPTAHUYECKUX COJICH,
XapaKTEepU3YIOIIMX UX CBOMCTBA. PelieHne npakTuKo-OpreHTUPOBAHHBIX
TEOPETUYECKHX 3a/1aHUI Ha CBOMCTBA, COCTaB, MOJIy4yeHHe U Oe30macHoe
MCIOJIb30BaHNE BAXKHEUIIINX HEOPTraHUUECKHUX BEIIECTB B OBITY U
MPAKTUYECKON JAeSITeTbHOCTH YenoBeka MnenTudukays HeopraHu4eCKux
BEIIECTB C UCIOJIb30BAHNEM UX (PU3MKOXUMUYECKUX CBOMCTB, XapaKTEPHBIX
KaueCTBEHHBIX peakiuii. KayecTBeHHbIE peakiiuu Ha cyibdaT-, KapOOoHaT- U
XJIOpUJI-aHUOHBI, HA KATHOH aMMOHUS

OK 04
I1K 4.3

Tema 3.2.
Dduznko-xuMUYECKUE CBOICTBA
HEOPraHWYECKUX BELIECTB

Mertannel. O6uue puznyeckue 1 XuMudeckue cBorcTa MeTaioB. CriocoObl
NOJy4YeHHUs. 3HaueHUe METAJIJIOB U HEMETAJUIOB B IIPUPOJE U
KU3BHCACATCIIbHOCTH YCJIOBEKA U OPraHU3MOB. KOppOSI/IS[ METAJJIOB: BHU/IbI
KOPPO3HH, CIIOCOOBI 3aIIUTHl METAJIOB OT KOPPO3HUHU

Hewmerannsl. O01iue ¢pusznyeckue 1 XuMUYeCKre CBONCTBA HEMETAJLIOB.
Tunuunslie cBoiicTBa HemeTawoB [V— VII rpynn. Knaccuduxanus u
HOMEHKJIaTypa CoeJMHEeHH I HeMeTaoB. KpyroBopoTsl OMOTeHHBIX
JJIEMEHTOB B IIPUPOLE

XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIECTB
(OKCHUIIOB, THAPOKCUIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COSANHEHUH, BBICIIIUX

OK 01
OK 02
11K 4.3




OKCHJIOB ¥ THIPOKCHJIOB

Pazpea 4.

CTpoe}me M CBOMCTBA OPraHnveCKux BCIIECTB

28

Tema 4.1
Knaccudukanms, crpoeHue u
HOMEHKJIaTypa OpraHuYeCKuX
BEIIECTB

[losiBneHue u pa3BUTHE OPraHUYECKOW XUMUU Kak Hayku. [Ipenmer
OPraHU4YeCKOr XMMHUHU. MECTO U 3HAUEHUE OPraHUYECKOM XMMHUH B CUCTEME
€CTECTBEHHBIX HAyK. XMMHUYECKOE CTPOCHUE KaK MOPSAI0K COCTUHEHUS
aTOMOB B MOJIEKYJIE€ COTJIACHO MX BaJICHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOPUU XMMHYECKOI'0 CTPOEHHUS OpraHudeckux coeauHenuit A.M. bytiepona.
VYriepoaHslil CKeJIET OPraHuueCcKOd MOJIEKYIIbl. 3aBUCUMOCTh CBOMCTB
BEILECTB OT XUMHYECKOT0 CTPOEHUsI MOJIeKyJ1. MI3oMepus u n3oMepsl.

[Tonstre o pynkuuoHanbHOU Tpynme. Pagukan. [Ipuanummns! knaccupukanuu
OpraHWYECKUX COCIMHEHNN. MeXyHapoaHasi HOMEHKJIATypa U IPUHIUIIBI
HOMEHKJIATypbl Opranndeckux coeanHenuit. [lonstue 06 a3oTcoepkammx
COCIUHCHUAX, OMOJIOTMYECKH aKTUBHBIX BEIICCTBAxX (yFJIeBOIIaX, JKHpax,
OenKax | Ap.), BRICOKOMOJIEKYIIIPHBIX COSTUHEHUSIX (MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3B€HO)

IIpakTuyeckoe 3ansiTue NeS HomeHknatypa opraHU4eCKuX COCIMHEHUN
OT/IENIbHBIX KJIAaCCOB (HACHIIICHHBIC, HEHACHIIIICHHBIC U aPOMATUYECKUE
YIIEBOIOPOAbI, CIIUPTHI, (DEHOIBI, AJb/ICTH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI
u ap.) CocTaBneHne MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOpMYIT
OPraHUYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB, UCIOJIb3YS X HAa3BAHUSA 110
CHUCTEMAaTUYECKON U TPUBUAIHLHON HOMEHKIIATYpe (ITUJIEH, alleTHIICH,
ruiepuH, Gpenon, hopManbaeru, YKCyCcHas KUCI0Ta, TIUIUH). PacyeTsl
npocreiiien GopMybl OPraHMIECKON MOJIEKYIIbI, UCXO/IS U3 DJIEMEHTHOTO
cocrana (B %)

OK 01

IIK 4.3

Tema 4.2
CBolicTBa OpraHM4EeCcKUX
COCIMHEHU I

DU3UKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHHIN OTIEIIbHBIX
KJ1acCOB (0COOEHHOCTH KJaccu(UKAIMK U HOMEHKIJIATyphl BHYTPHU KJIacca;
TOMOJIOTHUECKUH psig 1 olmiast popmyra; uzomepusi; Gpu3nuecKrue CBOMCTBa;
XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYESHHUS ):IPEACTbHBIEC YTIEBOIOPOIbI
(aymkaHBI ¥ UKIJIOATTKAHbI). ['OopeHre MeTaHa KaK OJIMH U3 OCHOBHBIX
HMCTOYHUKOB TeIlIa B IPOMBIIIIEHHOCTH U ObITY. CBONCTBA MPUPOTHBIX
YIJIEBOAOPOJOB, HAX0KJICHUE B MPUPOJIE U TPUMEHEHUE aJTKAHOB.

HenpenenbHble (adKeHbl, aIKUHBI U aIKaJAUEHbI) U apOMaTHYecKue
yIIIeBOAOpOAbL. I OpeHue aneTuneHa Kak ICTOYHUKA BBICOKOTEMIIEPATYPHOT O
IJIaMEHU I CBAPKU U PE3KU METAJUIOB

OK 01




Kucnoponcoaepxaiue coeAMHEHUS: CIUPTHI U HEHOIIBI, KApOOHOBBIE
KHCJIOTBI, aJIbJIETH/Ibl U KETOHBI,

Kucnoponconepxaiue coeuHeHus : 3(QUpPBL, KUPBI, YTIEBOJIBI.

[\

[IpakTrueckoe NPUMEHEHUE KUCIOPOACOACPKANX OPTAaHUYECKUX
COeIMHEHUH (STUJICHIIMKOJIS, MHleprHa, peHona, popManbaeruia,
aleTabeT U/, YKCYCHOU KUCIOTHI). Mblla KaK COJTU BBICIITUX KApOOHOBBIX
KUCJI0T. Moronme CBOCTBA Mblila

A3oTcojepkalire coeIMHEHUs (AaMUHBI 1 aMUHOKHUCIIOTHI, OCJIKHU).
BricokoMouiekyssipHbIe COeAMHEHUSI (CHHTETUYECKHE U OMOJIOTHYECKH -
aKkTUBHbIE). MOHOMED, oJUMEDp, CTPYKTypHOE 3BeHO. [Tonumepusanus
STUJIEHA KaK OCHOBHOE HampaBlIeHHE €ro UCIONIb30BaHuA. | eHeTnueckas
CBS3b MEXK/Y KJIJaCCAMH OPraHUYECKUX COEIMHEHUN

IIpakTuyeckoe 3ansiTue Ne6 CBOMCTBAa OPraHUYECKUX COCTMHEHUI
OTJIENIbHBIX KJIACCOB (TPUBUANIbHAS U MEXIyHAPO/IHAs HOMEHKIATYpa,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYUYEHUs): TIPEIe/IbHbIE (aTKaHbI U
LUKJIOAJIKAaHbI ), HENPEEJIbHbIE (QJIKEHBI, IKUHBI, aJIKaIUEHBI) U
apoMaTHYECKHE YTIEBOIOPOAbI, CIIUPTHI U (DeHOIIbI, KAPOOHOBBIE KUCIOTHI U
3(UPHI, ATBAETUABI U KETOHBI, aMHHBI 1 aMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS.

I[IpakTuyeckoe 3ansaTue Ne7 CoctaBieHHe CXeM peakIlfil (B TOM YHUCIIE 110
MPeJIOKEHHBIM [IENOYKaM MPEBPAICHHI ), XapaKTEPU3YIOIIUX XUMUYECKHIE
CBOMCTBA OPraHUYECKUX COCAMHEHUHN OTJEIbHBIX KJIACCOB, CIIOCOOBI UX
MOJIYYeHUS] U Ha3BaHUE OPTaHUYECKUX COCUHEHUN MO TPUBUAIBHOW WU
MEX1YHapOJAHOM CHCTEMaTHYeCKOW HOMEHKIAType. 3aJaHus Ha COCTaBJICHUE
YpaBHEHUN XMMUYECKUX PEAKIUN C yYaCTUEM OPraHWYECKUX BELIECTB Ha
OCHOBaHUU UX cocTaBa U cTpoeHus [loaydyeHne sTuIeHa U U3yuyeHue ero
CBOMCTB. MoziennupoBaHuE MOJIEKYJT U XUMUYECKUX MTPEBPAILICHUI Ha
npUMepe 3TaHa, STUJIEHA, alleTHIIeHa U JIp.

OK 02

OK 04

IIK 4.3

Tema 4.3

buooprannueckue coenunenus. [[pumenenue u 6noaoruveckas poib
yrieBooB. OKHCIIeHNe YTAEBOA0B — HCTOYHUK YHEPTUH KUBBIX OPTAaHU3MOB.
O6nactu npuMeHeHus: aMUHOKHCIOT. [IpeBparierus 6eIKoB NHIIU B
opranusme. buonornueckue pyakuun 6enkoB. buonornueckne GyHkimm
KUPOB. POk oprannyeckoil XMMUU B pelIeHHH MPOOJIeM MUIIEBON
0e30MacHOCTH

PoJib oprann4eckoil XMMHUM B PEHICHUH MPOOJIEM SHEPTreTHUECKON

OK 01

OK 02




Wnentudukanus opraHuuecKux
BEILIECTB, UX 3HAUECHUE U
MIpUMEHEHHE B OBITOBOM U
MIPOU3BOJACTBEHHOMN
NEeSATEIbHOCTH YEJIOBEKA

0€30MacHOCTH, B pa3BUTUH MEIUITMHBI, CO3IaHUH HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHHUKOB PHEPTUU (AIbTEPHATUBHBIC HCTOYHUKHU dHEPrun). OnacHOCTh
BO3JICHCTBUS Ha )KMBBIC OPTaHU3Mbl OPTAHMYECKUX BEIIECTB OTIACITHHBIX
KJIACCOB (yTJI€BOIOPO/IBI, CIIUPTHI, (PEHOIIBI, XJIOPOPTAHHIECKHE
MIPOU3BOIHBIC, ATBACTUIBI U JIP.), CMBICII ITOKA3aTENs MPEISIbHO TOMYCTHMOM
KOHIICHTpaLUU

IIpakTuyeckoe 3ansaTue Ne§  VneHtudukanus OpraHuYecKUX COSAMHCHUN
OTJIEJIbHBIX KJIACCOB (Ha IpUMEpE allbJEeTUI0B, Kpaxmasa, yKCYCHON KUCIIOTBI,
OEJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB U
XapaKTepHBIX KaueCTBEHHBIX peakuuil. JleHaTypanus O6eKa npy HarpeBaHHH.
[IBeTHbIe peakiuu 6€aK0B. BO3HUKHOBEHNE aHATUTUYECKOIO CUTHAjA C
TOYKH 3PEHUS XMMHUYECKUX MPOLIECCOB IIPYU NPOTEKAHUH KaUYECTBEHHOU
peakuuu, MO3BOJISAIOLIEH UIEHTU(UIUPOBATh IPEJI0KEHHbIE OPIraHUYECKUE
BELIECTBA

OK 04

I1K 4.3

Paznen 5. KuneTnyeckue u TEPMOAUNHAMUYCCKHUEC 3AKOHOMEPHOCTH MMPOTEKAHUA XUMHYECCKHUX pealclmﬁ

Tema 5.1

CKOpOCTB XHUMHUYCCKUX peaKHHﬁ.

XHUMHUYECKOE PAaBHOBECHE

CKOpOCTh peaKIuu, €€ 3aBUCUMOCTh OT Pa3IHYHBIX (PAKTOPOB: MPUPOJIBI
pearupyonux BeIecTB, KOHLIEHTPAIMK Pearupyonmx BellecTs,
TEeMITepaTyphl U TUIOIIAAN PEAKIIMOHHON MOBEPXHOCTHU. TernoBbie 23 PEeKThI
XUMHUYECKHX peakluil. DK30- U SHAOTEPMUUECKUE, PEAKIIUH.

OO6paTuMocTh peaknii. XUMHYECKOE PABHOBECHE U €0 CMEIEHHE MO
JeHCTBUEM pa3IUYHbIX (DaKTOPOB (KOHIIEHTPAIUS pEareHTOB WIH MTPOyKTOB
peak1uy, 1aBjeHue, TeMIepaTypa) s CO3aHus ONTUMAIIbHBIX YCIOBUH
IIpOTEeKaHus XxuMudeckux npoueccos. [punnun Jle [latense

IIpakTnyeckoe 3ansaTe Ne 9 Pemenne npakTHKO-OpUEHTHPOBAHHBIX
3aJjaHul Ha aHaIKU3 (GAKTOPOB, BIUSAIOIINX HA H3MEHEHHUE CKOPOCTH
XUMHUYECKON peakiuu, B T.4. C O3ULUI KOJIOTUYECKH L[EIeco00pa3Horo
MOBE/IEHUA B OBITY U TPYIOBOH JESITEIbHOCTHU B IENIIX COXPAHEHUSI CBOETO
3710POBBS U OKPYXKAIOLLEH IIPUPOTHOMN Cpelbl. Penienue npakTuko-
OpHUEHTHPOBAHHBIX 33JaHNi Ha NpuMeHeHue npuHnuna Jlelllarense nis
HAaXO’K/ICHUs HAIIPABIICHUS CMELIEHUSI PaBHOBECUs XUMUUYECKON PEAKLIUU U

aHaJInu3 (baKTOpOB, BJIMAIOMIUX HA CMCIICHHUC XUMHUYCCKOI0O PAaBHOBCCHUA

OK 01

OK 02

IIK 4.3

Pa3nes 6. PacTtBopsl

=)

‘ PacTBopenue kak (¢puznko-xumuaeckuii npouecc. Pactopsl. CiocoObl

\S)




IIPUTOTOBJIEHUS PAacTBOPOB. PacTBOpuMOCTB. MaccoBast 107151 paCTBOPEHHOTO
Tema 6.1 BelecTBa. CMBbICI TTOKa3aTelis MPeesibHO JONYCTUMONW KOHIICHTPALIUU U €ro
HCIIOJIb30BaHUE B OLIEHKE HKOJIOIMUYECKOil 0€30M1aCHOCTH.

[TonsiTue o pactBopax

[TpaBuiia HKOJIOTUYECKH 1€J1eCO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOH
JESATEIbHOCTH B LIEISIX COXPAHEHMSI CBOETO 3[J0POBbS M OKpY KaroLei
MIPUPOJHON Cpe/ibl; ONMMACHOCTh BO3/IEUCTBUS Ha )KMBbIE OPTaHU3MbI
OIpE/ICNICHHBIX BElIECTB. Pellenre npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX
3aJJaHUi Ha PacTBOPBI, UCIOJIb3yeMbI€ B OBITOBOM U MPOU3BOACTBEHHOMN
JESITEIbBHOCTH YEJI0BEKa

IIpakTuyeckoe 3ansitue NelQ) [IpurorosieHue pacTBOPOB 3aJaHHOMN
(MaccoBoii, %) KOHIIEHTpAIUH (C TPAKTUKOOPHUEHTUPOBAHHBIMU BOIPOCAMH )
U OTIpeJIeJICHUE CPEeJIbl BOJHBIX pacTBOPOB. PerieHue 3aa4 Ha IPUTOTOBIICHUE
pacTBOpOB

OK 01
OK 02
OK 07
IIK 4.3

IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJIEP:KAHNE

Pazjnen 7. Xumus B ObITY U POU3BOJACTBEHHOI 1eATEJIbHOCTH YeJ0OBEKa

=)

Hogelimme 10CTHKEHNS XUMUYECKON HAYKU U XMMUYECKOM TEXHOIOTUU.
Ponb xumun B o6ecrieueHuu 3K0J0THYECKON, JHEPIeTUYECKON U MUIIEBON
0€30I1acCHOCTH, Pa3BUTUM MeIUIMHBL. [IpaBuia nmoucka u aHanuza
XUMHUUYECKON MHPOpMAIIUHU U3 PA3IMYHBIX UCTOUHUKOB (Hay4yHas U y4eOHO-
Tema 7.1 Hay4Has JIUTepaTypa, CpeCTBa MacCOBOM nHpopmanuu, cetb IHTEpHET)
Xumus B ObITY U

IIPOU3BOJACTBEHHOMN IIpakTuyeckoe 3ansitue Nell Ilouck m aHanM3 KEMCOB O IPUMEHEHUHN
NEeSATEIbHOCTH YEJI0BEKA XMMHUYECKHX BEILECTB U TEXHOJIOIHH ¢ yueToM OyayIiel npodeccuoHanbHOR
JEATEIBbHOCTH T10 TEMaM: Ba)KHEUILIME CTPOUTEIIbHBIE MaTEPHUAIbI,
KOHCTPYKIIMOHHBIE MAaTEepUabl, KPaCKH, CTEKJIO, KEpaMUKa, MaTepUabl s
JJIEKTPOHMKHU, HAHOMATEPUAJIbl, TEKCTUIIbHBIE BOJIOKHA, ICTOYHUKH DHEPIUH,
OpraHMYecKre U MUHepalbHble YJOOPEHHUs], JeKapCTBEHHbIE BEIIECTRA,
ObITOBasI XUMHUSL.

IIpakTyeckoe 3anaTue Nel2 3amura: [IpencraBienue pe3yapTaToB
penieHus KecoB B popMe MUHH-JIOKIIAJa C Mpe3eHTaIuen

OK 01

OK 02

OK 04

OK 07

1K 4.3

3a4eT C OLleHKOH

UTOT'O

78




3. YCJIOBUA PEAJIM3ALINN IHPOI'PAMMBbI
OBIIEOEPA3OBATEJABHOM JUCIHUILIUHBI

3.1. TpeOoBaHusi K MHHHUMAJIBHOMY MAaTEePHAJIbHO-TEXHUYECKOMY
o0ecneyeHmnIo

Peanuzanuss mnporpaMMbl JUCHUIUIMHBI TpeOyeT HalIUuusg Yy4eOHOTro
KaOnHeTa « XUMUS» W/ WM YIeOHOW XMMUYECKOH JIa00paTOpHH.

O6opynoBaHue yueOHOTO KaOMHeTa:

- IOCAJIOYHBIE MECTA MO0 KOJUYECTBY 00YUaIOLINXCS;

- pabouee MecTO MpenogaBaTess;

- IOCKa KJIacCHas - y4eOHO-METOANUECKOE 00ECTIeUeHUE;

- KOMIUIEKT Yy4eOHO-HarisJHbIX MOCOOMH MO JUCHMIUIMHE «XHUMUS»
(cTeHbl, CXEMBI, TaOJINLIbI, OTIOPHBIE KOHCIIEKTHI, Y4eOHbIE TOCOOUSI, CIIPABOYHBIE
MaTepuaibl, HaOOpbl  IIAPOCTEPKHEBBIX  MOJEIEH  MOJEKYJ,  MOJENu
KPUCTAJUIMYECKUX PEIIETOK, KOJUIEKIUHA MPOCTBIX M CIOKHBIX BEUIECTB W/WIIU
KOJUIEKIIMY TIOJIMMEPOB; KOJUIEKIUS TOPHBIX TIOPOJ U MUHEPAJIOB);

- Habop mocyAbl, 00OPYIOBaHUS U PEAKTHBOB I JI€MOHCTPAIMOHHOTO
AKCIIEPUMEHTA U 1a00PaTOPHBIX OMBITOB.

Texnnueckue cpeacrBa O0O0y4eHHMsl: - KOMIIBIOTED C YCTPONCTBOM
MIPOU3BEJCHUS 3BYKa;

- IPUHTED;

- MyJIbTUMEIUA-TIPOEKTOD;

- BKpaH

3.2. MWudopmanuonnoe odecneyeHune oOyuenusi. IlepeueHb
PEeKOMeHAyeMbIX Y4eOHbIX u3ganuii, UHTepHeT-pecypcoB, J0NOJTHUTEIbHOM

JUTEPATYyPhI.

Jlns peanuzainuu  mporpamMMbl  OMOIMOTEUHBIH (OHJ 00pa30BaTEIbHOM
OpraHu3alliy JOJDKEH UMETh TIeYaTHBIC W/WUITU JIEKTPOHHBIE 00pa30BaTelIbHBIC U

I/IH(I)OpMaHI/IOHHble PECYPChI IJIsI UCITOJIB30OBAHUA B O6paSOBaTCJIBHOM Imponecce.

[Ipu dopmupoBanuu OGubaUOoTEeyHOrO  (HOHAA o0pa3oBaTeNbHOM



OopraHu3anuu BLI6I/IpaeTC$[ HC MCHCC OJHOI'0 M3AaHUA W3 IICPCUHHUCICHHBIX HHUKC
IICYaTHbIX I/ISI[aHI/Iﬁ " (I/IJII/I) QJICKTPOHHBIX I/IBI[aHI/Iﬁ B Ka4CCTBC OCHOBHOI'O, IIpH

9TOM CITHCOK MOYKET OBITh JOIIOJIHCH HOBBIMH U3JaHHUAMU.

OcHoBHag JIUTEpaTypAa:

I. Pymurme, I'. E. Xumusa. ba3oBelii ypoBeHb: Y4YE€OHUK IS
0o0pa3oBaTeNbHBIX OpPraHU3AlMM, peaTU3yIONIMX 00pa3oBaTelIbHbIE MPOrPaMMBbI
cpeanero npodeccuonanbHoro oopazosanus / I'. E. Pynasuruc, ®. I'. ®enpaman. —
2-e u3n., crep. - Mocksa: Ilpocsemenne, 2025. - 337 c. — (Yuebunuk CIIO). -
ISBN 978-5-09-124954-5. - Tekcr: AIEKTPOHHBII. - URL:
https://znanium.ru/catalog/product/2202350 (mara o6pamienus: 20.05.2026)

2. Andunorenoa, U. B. Xumusi: yyeOHUK M MPAKTUKYM IS CPEIHETO
npodeccuoHanbHoro  obpazoanus/  U. B. AHpuHorenora, A. B. baOkos,
B. A. IlonnkoB. — 2-e wu3n., ucnp. U gomn. — MockBa: M3narensctBo IOpaiir,
2026. — 291 c.— (IIpodeccuonanpHoe obOpazoBanue). — I[ISBN 978-5-534-
11719-6. — TekcT: anexktpoHHbI // OOpa3zoBatenbHas miargopma FOpaiit [caiiT].

— URL: https://urait.ru/bcode/585046 (nata obpamenus: 20.05.2026).

3. KimroeB, M. B. Oprannueckas xuMus: ydeOHOE MOCOOUe AJISI CPETHEro
npodeccruoHanbHoro oopaszosanus / M. B. Kimroes, M. I'. AGaynnaeB. — Mockga:
N3natensctBo FOpaiit, 2026. — 202 c. — (IIpodeccuonanbHoe 06pa3zoBaHue). —
ISBN 978-5-534-21080-4. — Tekct: »snexktpoHHsii // (OOpa3oBaTenbHast
miatrgpopma  FOpaitr  [caiit]. —  URL: https://urait.ru/bcode/588765 (nata
obpamenus: 20.05.2026).

JlonmoJIHUTEJIbLHAas JUuTepaTypa:

1. I'mauaka, H.JI. O0mas xumus. 3aJauyd U YyOPOKHEHHS: YUYEOHUK U
MPaKTUKYM IS CpeaHero npodeccnoHanbHoro oopazosanus / H. JI. I'munka; mop
penakiueir  B. A. IlonkoBa, A. B. babkoBa. — 14-e wu3g.—  Mockaa:
NznarensctBO FOpaiit, 2026. — 227 c. — (IIpodeccuonanbuoe o6pa3zoBaHue). —

ISBN 978-5-534-21732-2. — Tekct: »snexkTtpoHHbld // (OOpa3oBaTeibHast


https://znanium.ru/catalog/product/2202350
https://urait.ru/bcode/585046
https://urait.ru/bcode/588765

mwiatrpopma  HOpaiit  [caiit]. —  URL: https://urait.ru/bcode/583970 (nata
obpamenwus: 20.05.2026).

2. MaptbinoBa, T.B. Xumus: y4eOHUK M MPAKTUKYM [UJIsI CPEIHETrO
npodeccuonansHoro  obpazoanusi/ T. B. MapteiHoBa, U. B. ApramoHoBa,
E. b. 'onynoB; mox o6mieit penakiueid T. B. MapTeiHOBON. — 2-€ W3A., UCIIP. H
non. — Mocksa: U3marensctBo HOpaiit, 2026. — 368 ¢. — (IIpodeccrnonansuoe
obOpazoBanue). — ISBN 978-5-534-11018-0. — Tekct: 2neKTpoHHBIA //
O6pazoBartenbHas matdopma Opaiit [caiit]. —

URL: https://urait.ru/bcode/583623 (nara obpamenus: 20.05.2026).

3. Papeuxkmnii, A. M. Xumuns. ba3zoBelii ypoBeHb. TpeHMpOBOYHBIE H
IpPOBEpPOYHbIE paboThl: ydyeOHOEe mocoOue, pa3padOTaHHOE B KOMIUIEKTE C
y4E€OHUKOM TUISL 00pazoBaTeNbHbIX OpraHu3allni, peaTn3yIomX
oOpazoBaTeabHbIE MPOTPaMMbl CPEAHETO MPodecCuoHaTBLHOTO 00pa3oBaHus / A.
M. Papeukuii. - 2-e u3g., crep. - Mocksa: IIpocemenune, 2025. - 81 c. -
(Yuebnuk CIIO). - ISBN 978-5-09-124962-0. - Texkct: snexrponnsid. - URL:
https://znanium.ru/catalog/product/2202356 (nata ooOpamienus: 20.05.2026).

HNuTepHer - pecypehbl:

1. https://urait.ru - smexTpoHHast o6pa3oBaTenbHas miaThpopma OPAWT.

2. https://znanium.ru/ - sanexktpoHHas bunbnuoreunas cucrema ZNANIUM.

3. https://resh.edu.ru/ - Poccuiickast aeKTpOHHAs MIKOJIA.



https://urait.ru/bcode/583970
https://urait.ru/bcode/583623
https://znanium.ru/catalog/product/2202356
https://urait.ru/
https://znanium.ru/
https://resh.edu.ru/

4. KOHTPOJIb n
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

OIIEHKA

PE3YJBbBTATOB

KoHTposb 1 olleHKa pe3ynbTaTOB OCBOEHUS 00111€00pa30BaTeIbHON

AUCHUILIIMHBI PACKPBLIBACTCA YCPC3 AUCHUIIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC

Ha (opMHpOBaHUE 00X U MPOHEeCCUOHATBHBIX KOMIIETEHIIMHI IO pa3ienaM u

TEMaM COJepKaHns yueOHOro Marepuania

Oo01mas / Pasznesn / tema Tun oneHOYHBIX
npodeccruoHagbHas MEPOTPUATUN
KOMIICTCHITUS
OK 01 Tema 1.1 Tema 1.2 Tema | TectupoBanue
3.1, Tema 3.2 OK 02
Tema 1.2 Tema 3.2
OK 01 Tema 1.2, Tema 3.1, Tema | BeimoaHeHue
4.1, Tema 4.2, Tema 4.3, MPAKTUYECKUX 3aIaHUI
Tema5.1 ,Tema 6.1
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 | Pemenue 3agau
2.2, Tema 3.1, 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 1,0K 2,0K 4, 0K | Tema 7.1 Brinonnenue u 3amura
07,1IK 4.3 KencoB
OK 1,0K 2, OK 4, IIK | Pa3nexn 1 Pa3nen 2 Pazgen | 3a4er ¢ oeHKOM
4.3 3 Paznen 4, Pa3nen 5
Paznen 6




