I[Inannpyembie pe3yabTaThl

JIMYHOCTHBIE:

® B IICHHOCTHO-OPHUEHTALIMOHHOH c(hepe — UyBCTBO TOPAOCTH 32 POCCHIUCKYIO
XUMHUYECKYIO HayKy, TYMaHU3M, OTHOUICHHE K TPy, LEICYCTPEMICHHOCTb;

® B TPYIOBOH chepe — rOTOBHOCTH K OCOZHAaHHOMY BBIOOpY JasibHEHIIeH
obOpasoBarenbHON U TPO(PEeCCHOHATILHON TPACKTOPUH,

® B II03HABATEIbHON (KOTHUTUBHOM, HHTEIIEKTYAIHLHOW) chepe — yMeHHUe yrpaBIsiTh

CBOEH MMO3HABATEIbHON NEITEILHOCTDIO.

MeranpeamerHsle:

Pezynamuenvie YY/I:

® CaMOCTOSITENIBHO OMpENENATh LIeNU, 3ajaBaTh MapaMeTpbl U KPUTEPHUH, MO KOTOPHIM
MOJKHO OIPENETUTh, YTO IEJIb JOCTUTHYTA;

e CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 33J]a4l B 00pPa30BaTEILHOMN JCSITCIBHOCTA U
KU3HEHHBIX CUTYaIUsX;

e BbIOMpaTh NYyTh JOCTHKEHHS LENH, IUIAHUPOBATh pELICHHE IOCTaBJICHHBIX 3ajad,
ONTUMU3HPYS MaTePHAIILHBIC U HEMaTEPHUATbHBIC 3aTPaThI;

e OpraHu3oBbIBaTh A(M(PEKTUBHBIA MOUCK PECYpcoB, HEOOXOIUMBIX MAJsi JOCTHXKEHUS
IIOCTaBJICHHOM 1IE]IH;

® COIIOCTaBJIATH HOJIy‘-IGHHBIﬁ PE3YIbTAT ACATCIBHOCTHU C IMOCTaBJICHHOM 3apaHce LCIbIO.

Ilo3naeamenvnvie YY/I:

® HCKaTh W HaxXOJIUTh OOOOIICHHBIE CIOCOOBI peIIeHHus 3a7ad, B TOM YHUCIE,
OCYIIECTBIISITh PAa3BEPHYTHI HHPOPMAIIMOHHBIA MOUCK W CTAaBUTh Ha €r0 OCHOBE
HOBBIC (Y4cOHBIC ¥ TTO3HABATEIILHBIC) 3a1a4H;

® KPUTUYECKH OLICHWBATh W HMHTEPIPETUPOBATh HMH(DOPMAIMIO C PA3HBIX TO3UIIHA,
pacrno3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUHS B UH(POPMALIMOHHBIX UICTOYHHUKAX;

® CIOJIb30BAaTh DPA3JIMYHBbIE MOJENIbHO-CXEMaTHUYeCKUE CpPEeACTBa Ji MPEICTaBIICHUS
CYIIECTBEHHBIX CBSI3€Ml M OTHOILIECHUM, a TakKKe MPOTUBOPEUYUM, BBISIBICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;

® HAaxOJUTh U MPUBOJUTH KPUTHUECKHE apTyMEHThI B OTHOILIEHUU JIEHCTBUH U CYXKIESHUN

JPYTOro; ClIOKOMHO U pa3yMHO OTHOCUTBCSI K KpUTHYECKUM 3aMEYaHHsIM B OTHOILIEHUHN

[OKYMEHT NOAFYRSABCHHON( CYXK/ICHHS, PACCMATPUBATh HX KaK PECYpC COOCTBEHHOIO PasBUTHS,
ONEKTPOHHOW NOAMUCHIO

CepTtudukar:
6F1E9C02E7A50307657EFDCADDBBF4D260137693
Bnapeneu: MankuHa Jllogmuna BacunbesHa
[feiictBuTeneH: ¢ 24.11.2021 go 24.02.2023




BBICTPaWBaTh  HMHIUBUAYaAIbHYI0O  00pa3oBaTENbHYI0  TPAeKTOPHIO,  yYUTHIBAs
OTPAaHUYEHUS CO CTOPOHBI APYTMX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS; MEHATh U

YACPIKUBATDH PA3HbIC TO3UIIUU B MOo3HaBaTEeILHOM ACATCIIbHOCTH.

Kommynuxkamuenvie YY/I:

OCYIIECTBIISTH JIETIOBYI0 KOMMYHHUKAIIUIO KAK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU
(kak BHYTpU 0Opa30BaTENIbHOW OpraHM3allMHU, TaK W 3a €€ IMpeleiaMu), Moa0upaTh
MapTHEPOB JJIS JeJIOBOM KOMMYHUKAIIMHM UCXO/I U3 COOOpaKeHHUM pe3ynbTaTUBHOCTH
B3aUMOJCHCTBUS, a HE TUYHBIX CHMITATHI;

IPU OCYIIECTBIEHUU TPYIIOBOM pabOThl OBITh KaK PYKOBOAMUTENEM, TaK M WICHOM
KOMaH/bl B Pa3HbIX POJsAX (FeHepaTop UIeH, KPUTHUK, UCIIOIHUTENb, BHICTYMAIOMINH,
AKCIIEPT U T.1.);

pa3BepHYTO, IOTUYHO U TOYHO U3JIAaraTh CBOIO TOUKY 3PEHHUS C UCTIOIb30BaHUEM
00pa3zoBaTeNbHONW OpraHM3allid, TaK W 3a €€ MpeesiaMH), MOA0UpaTh MapTHEPOB
aJICKBAaTHBIX (YCTHBIX M MMChMEHHBIX) SI3BIKOBBIX CPE/ICTB;

OCYIIECTBIISTH JIEIOBYI0 KOMMYHHUKAIIHIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU
(KaK BHYTpPH JJIS ISJIOBOM KOMMYHHKAITUU UCXOIS U3 COOOPaKEHUI Pe3yIbTATUBHOCTH
B3aUMOJCHUCTBUS, a HE TUYHBIX CUMIIATHI;

IPHU OCYIIECTBICHUU TPYIIOBOM pabOThl OBITh KaK PYKOBOAHUTENEM, TaK M WICHOM
KOMaH/bl B Pa3HbIX POJsAX (FeHepaTop UIeH, KPUTHUK, UCIIOIHUTENb, BHICTYMAIOIMINH,
9KCTEPT U T.J.);

pa3BepHYTO, JIOTUYHO W TOYHO H3JaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BAHHEM

aJIeKBaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

IIpeamerHbIe:

¢ JaBaTb ONPCACIICHUA U3YUCHHBIM ITOHATUSAM;

® OIIMCBIBATh ACMOHCTPAIUOHHBIC U CAMOCTOATCIIbHO IIPOBCACHHBIC SKCIICPUMCHTHI,

MCIIOJIB3YS 111 3TOTO €CTECTBEHHBIN (PYCCKHI, POJHON) A3BIK U S3bIK XUMHH;

¢ OIIHCBIBATL U pa3jindaTb U3YUCHHBIC KJIACChl HCOPIraHMYCCKUX U OPTraHUYCCKUX

COGHHHGHHﬁ, XUMHYCCKUC PCAKIINU,

e kiaccu(UUIUpPOBATh U3YUYEHHBIE OOBEKTHI U SBJICHUS;

L Ha6J'IIOI[aTI) JACMOHCTPUPYEMBIC U CAMOCTOATCIIBHO IMTPOBOAMMBIC OIIBITEI, XUMUYCCKHEC

peaKIiu, IPOTEKAIOLIUE B IPUPOJIE U B OBITY;



JIeJIaTh BBIBOJIBI U YMO3AKITIOUCHUS U3 HAOIOICHUH, N3yUYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB 10 AHAJIOTUH CO
CBOMCTBAMU U3yYECHHBIX;

CTPYKTYpPUPOBaTh U3YUEHHBIN MaTepHal;

MHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAIIHIO, TOTYYSHHYIO U3 IPYTUX UCTOYHUKOB;
ONMCHIBATH CTPOCHUE aTOMOB 31eMeHTOB [—IV nepuona ¢ ucnonbzoBanueM
3JIEKTPOHHBIX KOHPUTYypalluii aTOMOB;

MOJIEJINPOBATh CTPOCHUE MPOCTEMIINX MOJIEKYJI HEOPTaHUYECKUX U OPTraHUYECKHUX
BEILECTB, KPUCTAIIIOB;

JIaBaTh ONPEIEIICHNS U3YYCHHBIM TOHATHUSIM;

ONMCHIBATH AEMOHCTPALIMOHHBIE U CAMOCTOSITEIIbHO ITPOBEICHHBIE KCIIEPUMEHTHI,
WCITONIB3YS IJISI TOTO €CTECTBEHHBIN (PYCCKHM, POJHON) S3BIK H SI3bIK XUMUU;
ONUCHIBATh U PA3JIMYaTh U3yYEHHBIE KIACChl HEOPTaHUYECKUX U OPraHUYECKHUX
COEIMHEHUH, XUMHYECKHE PEAKIUU;

KJIaCCU(UIIUPOBATh U3yUYE€HHBIE OOBEKTHI U SBIICHUS;

HAOII0/IaTh IEMOHCTPUPYEMBIE U CAMOCTOSITENILHO TIPOBOIMMBIEC OTBITHI, XUMHUYECKHE
peakuuu, NpoTeKaloUIie B IPUPOE U B OBITY;

JIeNIaTh BBIBOJIBI U YMO3AKIIOUEHUS U3 HAOIIOIEHUH, N3yYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEHN, IPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB 10 AHAJIOTUU CO
CBOMCTBAMU U3yYECHHBIX;

CTPYKTYpPUPOBaTh U3YUEHHBIN MaTepHal;

MHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAIIHIO, TOTYYSHHYIO U3 IPYTUX UCTOYHHUKOB;
ONMCHIBATH CTPOCHUE aTOMOB 31eMeHTOB [—IV nepuona ¢ ucnosnbzoBanueM
3IEKTPOHHBIX KOHPUTYypalluii aTOMOB;

MOJIEJINPOBATh MPOCTEUIINX MOJIEKYJI HEOPIraHUYECKUX U OPraHUYECKUX BEILECTB,

KPHUCTaJIOB; CTPOCHHE



Conep:xanue y4eOHOro Kypca

Beenenne. (1 4)
Tema 1. Teopusi cTpoeHHs OPraHUYECKUX cOeTUHEHUH (2 1)
Teopus cTpoeHUST OPTaHUYECKUX COCITUHEHH .

[Ipenmer oprannyeckoil XumMuU. MeCTO MW 3HAYECHHE OpPraHUYECKOM XUMHUHM B CHCTEME
€CTECTBCHHBIX HayK. BaneHTHOCTb. Xumudeckoe cTrpoeHue. OCHOBHBIE IOJOXKEHHUS TEOPUU
CTPOEHHUSI OPraHUYECKUX COCUHEHUN. YTIEPOIHBIN CKEJIET OPraHuIeCKOU MOJIeKyJbl. M3oMepus

U U30MEPHI.
Tema 2. Yri1eBo10pOaAbI M UX NPUPOAHBIE HCTOYHUKH (9 1)

A 11k a H bl [IpupoaHblii ra3, ero coctaB U IPUMEHEHHE KaK HICTOYHHUKA SHEPTUU U XUMHUYECKOTO
coIpbs. ['oMonornueckuii psij npeneabHbIX yIiieBo10poa0B. M3oMepHs 1 HOMEHKIIaTypa aJIkaHOB.
MerTaH 1 3TaH Kak IIpeIcTaBUTENN ajlKkaHoB. CBOMCTBA (TOpEHME, PEAKIIMH 3aMEILEHNUs, ITUPOJIN3,

neruapupoBanue). [lpumenenue. KpekuHnr u uzoMepusaius ajikaHOB.

A 1 K e H bl. OTWIEH KakK NpeAcTaBUTeNb alnkeHoB. [lonydeHne sTuieHa B MPOMBIIUICHHOCTH
(mermmpupoBaHue 3TaHa) U B Jaboparopuu (mermapatamusi StaHona). CBolicTBa (TopeHue,
OpoMupOBaHUe, THApaTalus, MOJIUMEpU3alus, okuciaeHue pactBopom KMnO4) u npumeneHue

stwieHa. [lomustrnen. [ponunen..

Jd u e H bl. byraguen ¥ WU30IpEeH Kak IPEACTABUTENIM JUEHOB. Peakuuu NpUCOCAMHEHUS C
y4acTHEM COMNPSHKEHHBIX AMEHOB (OpoMHUpOBaHME, MOJMMEPH3AlMsl, THAPOraJoreHHpPOBaHUE,

ruapupoBanue). HaTtypanbHbIi 1 CHHTETHUECKUI Kayuyku. Pe3nna.

A 1 K 1 H bl. ALICTUJICH KaK TPEJCTaBUTENb alKWUHOB. [lomyueHue ameruneHa KapOUAHBIM U
METaHOBBIM criocoOamu. Ilomyuenue kapOmma xanbius. CBoiicTBa (TropeHue, OpOMHUpPOBAHHE,

rUpaTalys, TpUMepu3aliys) U IpUMEHEHNE alleTUIICHA.

A p e H bl. beH3on kak mpexncraButenb apeHOB. COBpPEMEHHBIE IPEJICTABICHUSI O CTPOCHHUU

6en3ona. CBoiicTBa OeH301a (rOpeHne, HUTPOBAaHUE, OpPOMUPOBAHHUE) U €TO PUMECHECHHE.

HedTp ucnoco6s ee mepepabdorku. CocraB Hedru. [lepepaborka HeTH: TeperoHka

U KpEeKHUHT. PuopMUHT HU3KOCOPTHBIX He(PTENpoyKTOB. [IoHsATHE 00 OKTAaHOBOM YHCIIE.



Tema 3. Kucsiopoacoaep:xamme OpraHudecKue coeJMHEHNsI U UX COJAep:KaHue B KUBOM

npupozae. (10 q)

Cnoupr1 b MeTaHOn M 3TaHON KaK NPEICTABUTENIN IPEACIBHBIX OJNHOATOMHBIX CIHPTOB.
CoiicTBa 3TaHoNa (TOpeHUe, OKUCIIEHUE B albAerui, aeruaparamus). [lonydenue (6poxeHneM
[JIIOKO3bI U TMIpaTallMeld STUIEHA) U IPUMEHEHHE 3TaHOJa. DTUJIEHIJIMKOIb. [ InIepyH Kak ele
OIMH IIPEICTaBUTENIb MHOTOAaTOMHBIX CHUPTOB. KadecTBeHHas peakuus Ha MHOTOATOMHBIE
cuptel. @ e H o n. [lomydyenue deHona w3 kameHHoro yris. KaMeHHBIH yroiab M €ro
ucnosp3oBaHue. KokcoBaHME KAMEHHOIO YIS, BaXKHEHMIINE MPOAYKTHl KOKCOXMMHYECKOIO
IPOM3BOJICTBA. B3auMHOe BIHMSHHE aTOMOB B MOJeKyje (eHona (B3auMOAEHCTBHE C OPOMHOM

BOJION M ruapokcusioM HaTpus). [lonyyenue u npumenenue deHona.

Ans €T U A bl CDOpMaJIB,Z[GI‘I/I,Z[ " alCTaJIbACT U/ KaK NpCACTABUTCIIN AJIbJACTHUIOB. Iloustue o
keroHax. CBolicTBa (peakiusi OKUCIEHHS B KUCJIOTY M BOCCTAHOBJIEHMSI B CIUPT, peakLus
noJIMKoHACHCaMK  Gopmanbaeruga ¢ ¢enosom). I[lomydeHue (OKMCICHUEM CIHPTOB) U
npuMeHeHne (Gopmanpaeruaa u - anetanpaeruna. denomodopmanbIeruIHbIE TIACTMACCHL

TepMOoIIaCTUYHOCTh U TEPMOPEAKTUBHOCTb.

KapO6boHoBBE KHCIOTBHBL. YKCyCHas KHUCIOTa Kak MPEACTaBUTENb MPEeNIbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBOWCTBA YKCYCHOM KHCJIOTHI (B3aUMOJEHCTBHUE C
MCTaJlllaMH, OKCUJAAMHU MCTAJUIOB, TUAPOKCHUIaMH MCTAJJIOB U COJISIMU; PCAKIIUA BTGPH(bHKaI_II/II/I).

[IpuMeHeHNe yKCYCHON KHMCIIOTHI.

CnoxHble pupbl U XU D bl. ClloKHBIE 3QUPBI KaK IPOAYKTHI B3aUMOAECHCTBHS KUCIOT
CO CHHUpTaMd. 3HAuY€HHE CIOXKHBIX 3(UPOB B NpPUPOJEC U JKU3HU dYenoBeka. OTaenbHbIC
IPEJICTAaBUTENIN KHUCIOT MHOTO CTPOECHMS: OJIEMHOBAs, JIMHOJIEBAs, JMHOJEHOBAs, AKpUIIOBasd,
maBeseBast, OeH3oiiHas. JKupel Kak Cl10>KHbIE H3(QUPBI TIULEPUHA U JKUPHBIX KAPOOHOBBIX KUCIIOT.
PacTurenbHble M JKMBOTHBIE JXKUpPBI, UX cocTaB. ['Maposnn3 wim OMbIIEHHE XKUPOB. Mblia.
Cunrernueckue moromue cpeacrsa (CMC). Ilpumenenue xupoB. 3ameHa KMPOB B TEXHUKE

HCIMUIICBBIM ChIPbCM.

Y reso bl [lorsrue 06 yrieBonax. ['Troko3a Kak mpeicTaBUTENIb MOHOCaxapua0B. [lorsTue
0 JBOMCTBEHHOW ()YHKIIMM OPTraHUYECKOrO COCIWHEHUS Ha MPUMEpPE CBOMCTB TIIFOKO3BI Kak
ajbJeru/ia ¥ MHOTOATOMHOTO CIUpTa — albJeruaocnupra. bpoxeHnue riaoko3bl. 3HaUCHHE U
npuMeHeHrue DoKo3bl. DpykTo3a Kak u3oMep DMoKo3bl. (Caxapo3a Kak IpeICTaBUTEb
nucaxapunoB. [IpousBoactBo caxapa. Kpaxman wuw  1memnoiioza  Kak — MPEACTaBUTEIU
nonucaxapunoB. CpaBHEHHWE HX CBOHCTB UM Ouonormueckas poib. lIpuMeHeHue I3THX

MnoJicaxapuios.



Tema 4. AzoTcoaep:xainiue coeTUHEHHsI U X HAXOK/IeHHUe B :KUBOM nmpupoze. (5 1)
A M 1 H bpl. MeTHnaMHUH Kak npeaACTaBUTCIIb aHH(baTquCKI/IX dAMHWHOB W AaHUWJIMH — KakK
APOMATHYCCKUX. OCHéBHOCTB AMHHOB B CpaBHCHHUU C OCHOBHBIMU CBOMCTBaMHU aMMHaKa. AHUINH
M €T0 CBOMCTBA (B3aMMOJICHCTBUE C COJITHOW KUCIOTOW M OpOMHOM BOAoM). B3anmHoe BiusiHME
aTOMOB B MOJIEKYJIaX OpraHMYeCKUX COeTUHEHHI Ha mpumepe aHwiIMHA. [lonyyenue anuinHa 1o

peakuuu H. H. 3ununa. I[Ipumenenne anunmHa.

AMUHOKUCI OTBL [TMIUH N alaHUH KaK NPEACTABUTEIN NPUPOAHBIX aMUHOKHUCIIOT.
CBoiicTBa aMHHOKHCIOT Kak aMQOTEPHBIX OPTaHUYECKUX COCIMHEHMH (B3aUMOJeHCTBUE CO
menoyaMu M kuciaoramu). OcoOEHHOCTH IUCCOIMAIMM aMHHOKHUCIOT B BOJHBIX PacTBOpPaXx.
bunonspuasie woHbl. OOpa3oBaHWE TOJMIICNITHAOB. AMHHOKAIPOHOBas KHCJIOTAa Kak
IIPEICTAaBUTENb CHHTETUYECKUX aMUHOKHUCIIOT. [IOHATHE O CHHTETHYECKHUX BOJOKHAX Ha PUMEPE
KarpoHa. AMHMHOKHUCIIOTHI B IPUPOAE, UX OnoJornyeckas posib. HesamMeHnMble aMUHOKHUCIIOTHL. b
e 1 k u. benku kak nomunentuasl. CTpykTypa 0eiakoBbIX MoseKysl. CBolicTBa OeIKOB (ropeHwHe,

TUIPOIIN3, IIBETHBIC Peakiuu). buonornueckas pois OEIKOB.

HykxnenHoBBl €KHCIOTBbl. HykI€MHOBBIE KUCIOTHI KaK NOJUHYKIEOTHABI. CTpoeHne
nykieotuna. PHK u /IHK B cpaBHeHuun. X ponp B XpaHEHUHM M Nepenaye HacleICTBEHHOU

uHpopmanuu. [loHaTHE O TEHHON MH)KEHEPUH U OMOTEXHOIOTHH.

'eneTuuecKkassCBA3ZbBMEKIYKIACCAMUOPIraHUYEeCKUXCOECIUHEHHUMN.

[ToHsiTHE O TEHETUYECKOU CBA3U U TEHETUYECKUX PSAax.
Ilpakxmuuecxoe 3ausamue Ne 1. Hoenmughuxayus opeanuueckux coeOuHeHuil.
Tema S. Buojioruyeckn aKTHBHbIE OpraHuveckue coequHeHus. ( 3 9)

® e pwmeHT b DepMeHTH Kak OMOJIOTHYECKHUE KaTAIN3aTOphl OeIKOBOM npupoisl. [Tonarue o
pH cpenbl. OcoOEHHOCTH CTPOCHUSI U CBOUCTB (CEICKTUBHOCTD M AP(EKTUBHOCTH, 3aBUCUMOCTh
neiictBus  oT Temmeparypel M pH cpeabl pactBopa) (EpMEHTOB IO CPaBHEHUIO C
HEOpraHMYeCKUMHU KaTanu3aTopaMu. Posib (hepMEHTOB B JKU3HEAEATEIbHOCTH KHUBBIX OPraHU3MOB

Y TIPOM3BOJICTBE.

B utawmu H b [loasTHe 0 BUTaMuHax. Buibl BUTaMUHHON HemocTaTouHOCTH. Kiaccudukanus
BUTaMHHOB. Butamua C Kak IpeICcTaBUTENb BOJAOPACTBOPUMBIX BUTAMHUHOB M BHUTAaMHH A Kak

MMpEaACTaBUTCIIb ) KUPOPACTBOPUMBIX BUTAMHUHOB.
Tema 6. UckyccTBeHHbIEe U CHHTETHYECKHE OPraHuYecKue coeqnHenud (3 )

[ImacTMacch 1 BOJIOKH a. [lomumepusanus 1 MOJUKOHSHCAINS KaK CIIOCOOBI MTOJTy4eHUs

CHHTCTHYCCKHUX BBICOKOMOIJICKYJIAPHBIX COCHHHCHHﬁ. HonyquI/Ie HNCKYCCTBCHHBIX



BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH XMMHYECKOM Moaudukanueid HPUPOIHBIX MOIUMEPOB.
CrpoeHre noauMepoB: JMHEWHOE, MPOCTPaHCTBEHHOE, cerdaroe. [loHsATHE O IulacTMaccax.
TepMoruiacTU4YHbIE U TEPMOPEAKTUBHBIE OJUMEDPBI. OTAENbHbIE IPEACTABUTEIN CUHTETUYECKUX
U MCKYCCTBEHHBIX MOJUMEPOB: (heH0I0POpMaIbAETHAHBIE CMOJIBI, TOJIUBUHIIXJIOPU, Te(IIOH,
uemtynoul. [lonsaTre o xumMmuyeckux BojIokHax. HatypanbHble, CHHTETHUECKUE U UCKYCCTBEHHBIE
BosiokHa. Kiaccudukanust U OTAETbHBIC IMPEICTABUTENM XMMHUYECKHX BOJIOKOH: aIleTaTHOE
(TpraLeTaTHBIM IIeNK) ¥ BHCKO3HOE BOJIOKHA, BUHUJIXJIOPUIHBIC (XJIOPWH), MOJUHUTPHIbHBIC

(HUTPOH), OJIMaMUTHBIE (KAITPOH, HAWUJIOH ), TommdpupHBIE (JIaBCaH).

Yyeono — remaTnuyeckui miaan 10 kiaace

Ne Ha3Banue pa3nena Kou1-Bo yacos IIpakTHyeckue
n/n (1abopaTopHbIe)
padoThI
1 Bgenenue. 1 0
2 Teopus cTpoeHNsi OpraHuYecKUux 2 0
COeTHHEHMHIA.
3 YrieBoaopoabl U UX NPUPOAHBbIE HCTOYHUKH. 9 0
4 Kucaopoacoaepxamme coefMHEHUs M UX 10 0

HaXO0/IeHUEe B ;KUBOI mpupoje.

5 A3oTcoaeprkaiime cCoeJMHEHUS U UX 5 1

HaXO0X/IeHUEe B )KUBOI nmpupojae.

6 buoJsiornyecku aKTUBHbIE OPraHUYecKue 3 0
coeUHEeHHUsI.
7 | AcKkyccTBeHHbIE H CHHTETHYECKHUE 4 1

OPraHu4YeCKue COCIUHCHUSA.

Hroro: 34 2
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