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1. IosicHuTeIbHAA 3aNIMCKA

HononnutenbHas  oOmieoOpa3zoBarenvHas  [Iporpamma  «Ilpaktuueckas
ouonorus» (mamee — Ilporpamma) mms 10-11 kiaccoB ecTecTBEHHO-HAYYHOU
HAINPaBJICHHOCTH HMMEET O3HAKOMHTENbHBIH YypoBeHb. [Iporpamma crnocobcTByeT
(OpMUPOBAHUIO y YYAIMXCS OCO3HAHHBIX MPUHIIMIIOB 3I0pPOBOTO 00pa3a >KW3HH,
OoJnee TIyOOKOH MMOATOTOBKE IIKOJBHUKOB B KJACCAX XUMHUKO-OHMOJOTHYECKOTrO
npoduiis, a Takke BMEIUIIMHCKUX KJIacCax MOCKOBCKOM mIKOJbl. Ocob0e BHUMaHUe
IpU U3y4YCHUH OWOXMMHH YAEJSIETCS OCOOCHHOCTAM XUMHYECKOTO COCTaBa
OpraHu3Ma 4YeJIOBeKa C MOMOIIbI0 OnoperyiasiTopoB (3¢hdeKTopbl, BUTAMHUHBI,
TOPMOHBI); OOMEHa BEIIECTB OpraHu3Ma W CpPABHUTENBHOW XapaKTEPUCTUKE
OMOXMMHUYECKHUX MTPOLIECCOB B COCTOSTHUU 3JI0POBbs U OOJIE3HMU.

[Iporpamma paccuntana Ha 34uaca (1 yac B Hemeno), B TOM YHCIE Ha
MpaKTHIeCcKne paboThl B KOJIMYECTBE 22 YaCOB.

Heab: ycBOGHME  y4YallUMHUCSA 3HAaHUA O  MOJEKYJSIDHBIX  OCHOBax
KU3ZHENIEATEIbHOCTH OpTraHM3Ma 4eJIOBeKa, MPUOOpPETEHHE YMEHHMM U HaBBIKOB,
HEOOXOJIUMBIX sl BEJICHUSI UCCIIEI0BATEIHCKON PAOOTHI.

3agaum:

. MPUBUBATH I[I03HABATENIbHBIA HWHTEPEC K HOBOMY MpPEIMETY uepes
CUCTEMY pPa3HOOOpa3HbIX 3aHATHUN, TMPOBOAUTH MPAKTUYECKHE pabOThl U
71a00pPaTOPHBIE OIBITHI;

e cCoO37aBaTh YyCHOBUSA g (OpMUPOBAHMS MPEIMETHOM U ydeOHo-
UCCJIeI0BATELCKOM KOMITIETEHTHOCTEN 00yUYaroIMnXCs;

o o0OecreunBaTh YCBOCHHE OOYYaIOIIUMHUCS 3HAHUN OCHOB OMOXMMHYECKOU
HAyKU: BaXHEUIIMX (PAKTOPOB, MOHSATHUN, 3aKOHOB M TEOPHUM, S3bIKa HAYKH,
JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa B COOTBETCTBHHM CO
CTaHAAPTOM OMOJIOTUYECKOTO U XUMHYECKOTO 00pa30BaHus;

¢ CmocoOCTBOBaTh (hOPMHUPOBAHUIO MTPEAMETHBIX YMEHUN M HABBIKOB: YMEHUS
paboTath C XWMHUYECKHMM OOOpPYIOBAaHMEM U SIBIICHUSMH, CTAaBUTh XHUMHYECKUE

OMBITHI, BECTH HAOJIOJICHUS YEPE3 CUCTEMY JTAOOPATOPHBIX U MPAKTHUYECKUX PadOT;
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o (¢dopMHpOBaTh HABBIKM  3JI0POBOrO0  00paza  KU3HM  IOCPEICTBOM

OMOXMMHUYECKOTO OKCIICPUMCHTA.

B ocuoBe Ilporpammel 3aokeHbl uaeu (PYHKIMOHUPOBAHUS OpraHU3Ma
YeJI0BEKa KaK €MHOTO LIEJIOr0 MOCPEACTBOM B3aUMOACUCTBUSI XMMHUECKUX BEIIECTB
Yyepe3 B3aUMOCBI3b OOMEHa BEIIECTB, €0 PEryJALUA W TPOSBISEMBIX (DyHKIHN
opranusma. IIporpamMma crioco0cTByeT hOpMHPOBAHUIO 3J0POBOTO 00pa3a KU3HU Ha
OCHOBE TEOPETUUECKUX 3HAHUN M NMPAKTUYECKUMX YMEHMH B obOnactu Omoxumuu. B
xoje peanuszaiuu [Iporpammel y 00ydaromumxcsi GopMUPYIOTCS KOMMYHUKATUBHBIC U
BaJICOJIOTMYECKUE KOMIIETCHIIMHM, BOCIIUTBIBAETCS OTBETCTBEHHOE OTHOIICHHE K
npupoje, OepexHOe OTHOIICHHE K y4eOHOMY OOOpYIOBAHHIO, YMEHHE JKUTh H
B3aUMOJICHCTBOBATh B KOJJIEKTHBE.

N3ydyeHne OMOXUMHUHU CITOCOOCTBYET (POPMHUPOBAHUIO Y 00yUaOIIUXCSl HAYYHOU
KApTUHBI MHPA, UX MHTEIUIEKTYaJIbHOMY PAa3BUTHIO, BOCIIUTAHUIO HPABCTBEHHOCTH,

TOTOBHOCTH K yueOe U Tpyay.

2. _Ilnanupyemble pe3y/ibTaThbl 0CBOCHHA Kypca
B obnacmu npeomemmnwix pezyromamos nporpamma «bruoxumus»
PEIOCTaBISAET YYCHUKY BO3MOXHOCTh Ha YPOBHE CpeJIHEro (TMOIHOI0) O0IIEero
00pa3oBaHMs HAYYUTHCS HA TPO(PHUILHOM YpPOBHE
* XapaKTepU30BaTh OCHOBHBIE KIJIACCHI COECAUHEHUM, BXOJSALIUX B COCTaBXKUBOMN
MaTepuu;
* BaxHeillmMe pasuensl OMOXUMHM: OeNKH, (PEPMEHTBI, JIMIU/bI, HyKJIEUHOBBIE
KHUCJIOTHI, BATAMUHBI,
* OCHOBHBIE IPUHLMIIBI, JEXAllHe B OCHOBE KOJHWYECTBEHHOIO M
KaueCTBEHHOI'O aHaJIN3a.
ITo urtoram peasusanuu IIporpaMmel yyammecs Nojay4aT BO3MOKHOCTD
HAYYHUTHCSH:
o OnpeaensaTh TPUHAMAIECKHOCTh BEIIECTB K OnpeaeIeHHOMY KJIacCy

COCJIMHCHHUM;



b IMPOBOJAUTE KAYCCTBCHHBLIC PCAKIIUN Ha 6CJ'IKI/I, (I)epMCHTBI, BHUTAaMUHBI,

L Ha6JII-OI[aTI) " BECTHU I'PaAaMOTHBLIC 3aIIUCHU Ha6J'HOI[a€MI>IX }IBJIGHPlfI;
L ITPOU3BOAUTD CpaBHI/ITeJ]BHBIﬁ AdHAJIN3 IIOJYYCHHBIX PC3YyJIbTATOB, ICIIATH
BBIBO/JBI.

HpI/IO6peT€HHBIC S3HAHUA U YMCHUS B HpaKTI/I‘{eCKOﬁ JACATCIIBHOCTU H

HOBCGHHGBHOﬁ KHN3HHU 6YIIYT CITOCOOCTBOBATE:

¢ )OPMHPOBAHHUIO 3TOPOBOTO 0Opa3a KU3HU;

© DKOJIOTUYECKH I'PAMOTHOMY ITOBEJICHHIO B
OKpY’KaIOIIEH cpele.
PexoMenayempblie popMbI U METOABI 3aHATHH

[To IIporpamMme mpeaycMOTPEHO BBIITOJIHEHHE MPAKTUYECKUX PabOT, MMEIOIINX
HCCIIEIOBATENIbCKUN XAPAKTEP, KOTOPBIE MOXKHO PACIIMPUTH 10 PAMOK IPOEKTHO-
UCCIIEI0BATENbCKONM. TeMaTuKa HMCCIIEOBAaHUN IPEAIaraeTcsi CaMHMM yJaluMUCS
WM ux poaurenssMud. JlroOble XMMHYECKHE HCCIEIOBAaHUSA MPOBOJAATCS C
coOntofiecHueM IMpaBwil 0e30macHOM paboThl B XHMHUYECKOM J1abopaTopuu.
[IperMyIIeCTBEHHO UCIIOJIB3YIOTCS CPECTBA «CYXOW XUMHUN», pa3HOOOpa3HbIE TECT-
CUCTEMBI, HE TPEOYIOIINE CTIELIMATIBHBIX YCIOBHUI IJIs TPOBEACHUSAIKCIIEPUMEHTOB.

®opMBbI aTTECTALMN U KOHTPOJIS

C 1uenpr0 KOHTPOJNSI W OLEHKH PE3yJbTaTOB IOATOTOBKM M ydYeTa
MHAMBHUIyaJIbHBIX 00pa30BaTEIbHBIX JOCTHKEHUM OOYy4YaroluXcss HPUMEHSIOTCS:
BXOJIHOM KOHTPOJIb; IPOMEXKYTOYHAsS aTTECTALUsI; UTOTOBast aTTeCTals.

BxoaHoli KOHTpoJib (IIpeABapUTeNibHAs ATTECTALUs) - 3TO OLUEHKA MCXOJHOIO
YPOBHS 3HaHU 00yUaroLuXcs Mepesl HauajloM 00pa30BaTeIbHOIO IMpoIecca.

[IpomexxyTouHast aTTeCTalMs - 3TO OLIEHKA KaYeCTBa YCBOEHUSI 00YYaIOIUMHUCS
coJiepKaHus JIOMOJIHUTENIbHOM oOuiepa3BuBatonieil [IporpamMmmbl Biepuos o0yueHus
1o uroram I nmomyroaus.

Wrorosasi arrecranus - 3TO OLEHKA YPOBHS JIOCTH)KEHHI OOYyYaroluxcsi 1O
3aBepuieHuun [IporpamMmmel.

HpI/IHHI/IHI)I aTTeCTaluu:



- y4eT MHIMBHUAYaJIbHBIX U BO3PACTHBIX OCOOCHHOCTEH 00YyJaroNuXCs;
- cBOOO/a BBIOOpaA [IE1arOTOM  METOJIOB u dopm
MIPOBEICHUS U OIICHKUPE3YJIhTATOB;
- OTKPBITOCTH PE3YNIBTATOB JJIS IEIarOTOB U POAUTEIICH.
KpurepusimMu orieHKH pe3yIbTaTUBHOCTA O0YUCHUS SIBIISIOTCS:

- KPUTEPUHM OILICHKH YPOBHS TEOPETHUYCCKUX 3HAHUH IPOrpaMMHBIM
TpeOOBaHMAM; IIUPOTA KPYyro3opa; cBOOOJA BOCHPHUATHS TEOPETHUCCKOM
uH(OpMAITMU; PA3BUTOCTh MPAKTUYECKUX HABBIKOB pPa0OTHl CO CHEIUATBHOU
JUTEpPaTypor; OCMBICIGHHOCTh M CB0OOJAa HCIIOJIb30BaHUS  CIICIIHMAIBHOM
TEPMUHOJIOTHH,

- KPUTEPUHU OIICHKHA YPOBHS TMPAKTUYECKOW IMOATOTOBKUA OOYYaOIIUXCS:
COOTBETCTBHE YPOBHS Pa3BUTHS NMPAKTUUYECKUX YMEHUM M HaBBIKOB MPOTPAMMHBIM
TpeOOBaHMIM; CBOOO/IAa BIIAJICHUS CHCIHAIBHBIM O0OpPYJIOBAHHEM, OCHAIICHUEM;
Ka4eCTBO BBITIOJIHCHHS MPAKTUUECKOTO 3a/IaHMs; TEXHOJIOTHIYHOCTh MPAKTUUECKOM
JESITENbHOCTH;

- KPUTEPUHU OIEHKH YPOBHS Pa3BUTHS M BOCITUTAHHOCTH OOYJarOITUXCS:
KyJbTypa  OpraHU3aIuu MIPaAKTHYECKOTO 3aJlaHUs; aKKypaTHOCTh U
OTBETCTBEHHOCTH TMPU Pab0Te; Pa3BUTOCTh CIEIUATBHBIX CITOCOOHOCTEH.

dopMoii aTTeCTaIli U KOHTPOJIS SBJISFOTCSI TPAKTUYECKUE W JTAOOpaTOPHBIE
3aHATHSA, B XOI€ KOTOPHIX OCYIIECTBIISCTCS:

* BBINIOJIHCHWE TMPAKTUYECKUX 3aJaHuil  (TPaKTUKyM, JlabopaTopHas
paborta);

*  TECTUPOBAHMUE;

*  OmpOC;

* TpoekTHas 3au€THas padoTa.

3. Conep:xkanue yueOHOro (TeMaTH4€CKOro0) MJjaHa
BBenenue

Temal. Beenenune B Ouoxumuro. IIpaBuia TexHukM 0e30IACHOCTH.
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MeToabl OMOXUMUYECKUX UCCIIEOBAaHUM.

Teopusa. buoxumus kak Hayka. HWcropus pasButus Ouoxumuu. Poib
OTEUYECTBEHHBIX YUCHBIX B pa3BUTUU onoxumuu (padotsl A. S. anunesckoro, H. U.
Jlynuna, A. H. baxa, B. A. Durensrapara, A. H. benosepckoro, A. C. Cniupuna, IO.
A. OsuunnukoBa, B. II. CkynmaueBa u jap.). BzaumocBs3p OHOXUMHH C
MOJIEKYJISIpHOU Ouosiorueit, 6Modu3nKoil U OMOOPraHMYECKOW XUMHUEH. 3HaueHue
OMOXUMHUU JJi1 Ppa3BUTUS OWUOJOTHUH, MEIULMHBI, OUOTEXHOJIOTHH, CEIbCKOTO
XO3sIIICTBa, TEHETUKU U JKOJOTHUH. MeToapl OMOXMMHUYECKHX HMCCIEAOBAaHUN U HUX
XapaKTEepUCTHKA. Hcnonb3oBanue COBPEMEHHBIX CKOPOCTHBIX U
ABTOMAaTU3UPOBAHHBIX (PU3UKO-XMMHUYECKUX METOJOB aHAIM3a ISl OMOXMMHUYECKHX
nenend. buoxuMuueckne MeToasl MOHUTOPUHTA OKPYXKAIOWIEW cpeapl. XUMUYECKHM
COCTaB OPraHM3MOB M oOllee NOHATHE 00 OOMEHE BEIIEeCTB U PHEPIHMHU B KUBOM
IIPUPOJIE.

Tema 2. beaku

Teopusa. Ponb GeNKOB B MOCTPOEHUU U (YHKIMOHUPOBAHHM KUBBIX CHCTEM.
[lonsiTHe 0 MpoTEeOMe U MPOTEOMHUKE. AMUHOKHUCIOTHBIN cocTaB OenkoB. [lonsTre o
OPOTEMHOIeHHBIX aMUHOKHCIOTaX. (Crnoco0 CBSI3M AaMHMHOKUCIOT B OEJIKOBOM
monekyne. llentuael.  I[lpupogneie  mentuasl  (MIyTaTHOH,  Ba30MNPECCHH,
sHKehaTuHBbI, SHAOP(PUHBI U Ap.), X (HU3NOIOTUUECKOE 3HAUCHNE U UCIIOJIL30BAHHUE B
KaueCTBE MEIULIMHCKUX IpenaparoB. XUMHUYECKUM CHHTE3 IIENTUIOB 3aJaHHOTO
CTPOEHHUS U BO3MOXHOCTH UX pUMeHEeHUs. CTPYKTypa OEJIKOBBIX MOJIEKY.

[lepBuunas cTpykTypa 0enkoB. [[pUHIUITBI U METOJBI OTIPEEICHHS TTEPBUYHOM
CTPYKTYpbl Oeyika. ABTOMATHYECKHME U MOJIEKYJSIPHO-TEHETUYECKUE METOMbI
onpeaeneHus MepPBUUHON CTPYKTYpbl. KoMnbloTepHble OAHKU JTaHHBIX O NEPBUYHON
CTPYKType O€NKOB. OBOJIOLHUS MEPBUYHON CTPYKTYphl O€lIKOB (Ha Mpumepe
[IUTOXPOMOB).

Bropuunas u HagBTOpuuHas CTpyKTyphl OenkoB. [lonstue o0 ao- u f-
koH(popmanusax mnomunentuaHon nermu (pabotel JI. I[lommnra). I[Tapamerpsr o -

CHupaJid MOAUNEeNTUAHON Lenu. HaaBTopuuHble CTPYKTYpHI B O€JIKaxX U UX 3HAUYCHUE
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Uil QYHKIMOHUpPOBaHUS crenuduyeckux rpynn OenkoB. CBs3b NMEPBUYHON H
BTOPUYHOMN CTPYKTYyp OenkoBoi Mosekyibl. Kinaccudukaius 6€IKoB MO 3JeMEeHTaM
BTOPUYHOU CTPYKTYpHl. JIOMEHHBIH MPUHIUI CTPYKTYPHON OpraHu3aluu OEIKOB.
[lonsiTue 0O CTPYKTYpHBIX U  (PYHKIIMOHAJIBHBIX JOMEHaX (Ha Mpumepe
MMMYHOTJIOOYJTMHOB M KaTAIUTHYECKH aKTUBHBIX OEITKOB).

Tpetuunas ctpykrypa 6enkoB. TUMbl cBsi3el, oOecreynBarOIUX NOIEPKaHNue
TPETUYHOM  CTPYKTYpbl.  JIMHAMUYHOCTH  TPETUYHOW  CTPYKTYphl  OCJIKOB.
CamoopraHuzarsi TPETUYHOM  CTPYKTYpPHI ~ OCJIKOBOM MOJIGKYJIBI H  POJb
cnenuduuecknux  OENKOB-IIANIEPOHOB B 3ToM  mporecce.  [Ipenckazanue
MPOCTPAHCTBEHHOTO CTPOCHHUS OCJIKOB, UCXO/ISI U3 UX MIEPBUYHOUN CTPYKTYPHI.

UerBepTuuHass  cTpykTypa  OenkoB. CyObeguHulbl  (MIPOTOMEPHI) U
AIUMOJIEKYJIBI (MyIbTUMEPHI). KOHKpeTHbIE MpUMEphl YETBEPTHUUHON CTPYKTYpPbI
0esIKOB (reMorJIoOuH, JIaKTaTAEeTuApOoreHasa, Kataiasa u Ap.). TUlsl cBsi3ell Mexmy
CyOBeIMHUIIAMU B SIIUMOJIEKYJIE.

Homenknarypa u knaccudukanus 6enkoB. OyHKIMOHAIBHAS KJIaCCUPUKAIINS
OCJIKOB W XapaKTEPUCTHMKA OTIENbHBIX TPYMI: CTPYKTYPHBIX, COKPATUTEIbHBIX,
3aIIUTHBIX, TOKCUYECKUX, PEIICHTOPHBIX U PETYISITOPHBIX. belkn(MeTanIoTHOHEHHBI,
TFeMOTJIOOUH U JIp.) KaK I€TOKCUKAHThl KCEHOOMOTHUKOB B OpPTaHU3ME.

Ilpakmuxa. Ilpakxmuueckas paboma. Tema: «Pazdenenue amMuHOKUCIOM
MemooomMpacnpeoeumenbHol xpomamozpaguu Ha bymazey.

lIpakmuueckas paboma. Tema: «llpucomoenenue pacmeopa 6enka (AUYHO2O0
anvoymuna). Pazoenenue 6enkos «Kypumoeco sAiya no  UX pacmeopumMocmi.
Jlenamypayus benxos (obpamumas u Heoopamumas)».

Tema 3. @epMeHTBI

Teopusa. PaznooOpasue KaTAIUTUYECKH AaKTUBHBIX MoJjekyn. Karamutuuecku
aKTUBHBbIE OeNku (PH3UMBI), KaTanuTudecku akTuBHble PHK (pubo3umei),

KaTAIMTUYECKU AaKTUBHbIC aHTHUTeNna (ab3umbl). Karamutuyeckas GyHKIUS
OenkoB. Paznuums B cBoiicTBaX (EPMEHTOB M KaTaIM3aTOPOB HWHOW MPHUPOIBI.

Cneunduunocts nevictBus (epmeHToB. Ponb oteuectBenHbix yuenbix (M. II.
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[TaBnoB, A. E. bpaynmreiin, I1. A. DHrenbrapat u ap.) B pa3BUTUU DH3UMOJIOTHH.
[lonsiTue 0 CyOCTpaTHOM M AJUIOCTEPUUYECKOM IIEHTPAX B MOJEKyJe (PepMEHTOB.
depMeHTHl MOHOMEPHI (TPUIICUH, JIM30IIMM) U MYJbTUMEPHI (TITyTaTHOH- PEYyKTa3a).
[Tonsitue o xodpepmentax. KobepmeHTbl — NEPEHOCYUKHU BOAOPOJIA U 3JIEKTPOHOB
(HAL, HAI®, ®AJL), u atomusix rpyni (ATD, kopepment-A, HIID-caxapa).

MmuoxectBeHHbIe (OpMbI  (PepMEHTOB M UX (YHKIHOHAIHHOE 3HAYCHUE.
N3odepMenTsl nakTaTAeruiporeHasbl. 3HAUYCHHUE HCCIEAOBAaHUS MHOXKECTBEHHBIX
dbopMm (epMEHTOB I MEAUIMHBI, TCHETHKH, CEJICKIIMM ¥ MOHUTOPWUHTA
OKpyXaromed  cpenbl.  MyJIbTUPH3UMHBIE  KOMIUIEKCHI,  METa0OJOHBI U
nonudyHKIMoHaNbHbIE (epMeHThl. Mexanusm gaeictBus (pepmeHTOoB. DepMeHT-
cyOctpaTHeie KoMIiUiekchl. KoHcranTta nuccoumanuu — (epMeHT-CyOCTpaTHOIro
komiuiekca (Ks) u koHctanta Muxasnuca (Ky). AKTHBATOpPbl M HMHTHOUTOPHI
(depmeHTOB. BinsiHMe KCEHOOMOTHUKOB Ha aKTUBHOCTH (DEPMEHTOB.

Homenknarypa u knaccudukanus depmenToB. [lpunnunsl kiaccudukanuu
bepMeHTOB.

[IpoMBbILIITIEHHOE TMONYYEHUE W MPAKTUYECKOE HCIOJIb30BaHUE (DEPMEHTOB.
NmmoOunmn3oBanubie  (hepMeHThl. [lepcrekTuBbl MPAKTHUYECKOTO HCIOIb30BAHUS
puO03UMOB 1 a03UMOB /1J1s1 OOpBOBI € 3a00JI€BaHUSAMU YETIOBEKA.

Ilpakmuxa. [lpakmuueckas paboma. Tema: «CpagHumenvHulli aHaIU3
npPoOyKmos

KUCTIOMHO20 U (epMeHmamueHo20 2uopoau3a ou- U HOIUCAXAPUOO8 (Ha
npumepe caxapo3vl U Kpaxmaia)».

llpakmuueckas paboma. Tema: «Bauanue Ha aKmMu@HOCMb GepmeHmos
memnepamypul, pH, akmueamopos u uneubumoposy.

Tema 4. BuramMuHbI W HEKOTOpbIe JApyrue OHOJIOTHYEeCKH AKTHUBHbIE
coeIMHEeHUsI

Teopua. Victopust OTKpPBITHS. BATAMUHOB. POJIb BATAMUHOB B IIUTAHUHN YEJIOBEKA
U KMBOTHBIX. ABUTaMUHO3bI, THIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3bI. COOTHOLIEHUE

BUTaMHUHOB U KOo(epMeHTOB. Buramepusi.

10



KupopacTtBopuMble BUTaMUHBI. BUTaMHH A U €ro y4yacTHE B 3pUTEIILHOM aKTe.
Butamunsl D, K u E 1 ux pons B oOMeHe BemiecTB. BogopacTBoprMble BUTAMUHBI.
Buramunasr Bi, By, Bs, Bs, B2, nx 3nauenne B oOmeHe BemecTtB. Burammu C
(ackopOMHOBAsI KUCIIOTA).

Pa3nooOpa3ue OWMONOTMYECKM AaKTUBHBIX COCAMHEHUH: aHTHBUTAMUHBI,
AHTUOMOTUKY, (PUTOHUUIBI, TepOUUUIbl, AedOIMAHTBI, POCTOBBIC BEIIECTBA
(BaxkHEHIIME PECTABUTEIN U MEXAaHU3MBbI JICUCTBHUS).

Ilpakmuxka. I[lpakmuueckas paboma. Tema: «Kauecmeennvlie peakyuu Ha
BUMAMUHDBLY.

Tema 5. HykiienHOBBI€ KUCJI0THI U HX 00MEH

Teopua. Victopuss OTKpPBITHST M M3YYEHHUS HYKIEHMHOBBIX KHCJIOT, UX
XUMHYECKUN COCTaB. XapaKTEPUCTUKA IMYPUHOBBIX U MUPUMUIUHOBBIX OCHOBAHHUIA,
BXOJIMIIMX B COCTAaB HYKIEHMHOBBIX KHCJIOT. [[Ba THNa HYKIEHMHOBBIX KHCIIOT:
nezokcupubonykiennoBas kucnora (JHK) m pubonyknemnonas kucinora (PHK).
Pazmuuns mexny JHK m PHK mo cocraBy TI1aBHBIX a30THCTBIX OCHOBAHHUM,
MEHTO3aM, MOJIEKYJSIPpHOM Macce, JIOKaJIM3allMd B KJIETKe H  (QYyHKLIHSIM.
Lentpanpabiii moctynatr modekyispHoi ouonoruu: JJHK - PHK — 6enok u ero
pa3BUTHE.

Crpykrypa u pynkuuu JJTHK. Conepxanue JITHK B opranusme u nokanuzanusee
B KJIETKE (SIIpO, MUTOXOHJIPUH, XJIOPOILJIACTHI, SITUCOMBI). Pasmep u popMbl MosieKy
JHK. Konbuesas ¢popma JJHK HekoTOpbix (aroB, MUTOXOHIPUN U XJIOPOIIACTOB.
[lepBuunas ctpykrypa JHK. Ycnexu u mepcnextuBbl B pacimmudpoBKe CTPYKTYpPbI
T€HOMOB MHMKPOOPTaHW3MOB, PACTEHHN W KUBOTHBIX. [IpoekT «I'€HOM ueloBeKay.
Bropuunas ctpykrypa JHHK (momens Jx. VYorcoma wu @. Kpuka).
KoMruieMeHTapHOCTh a30TUCTBIX OCHOBAaHWW U €€ 3HAYEHHE JJIsI BOCIIPOM3BEICHUS
CTpYKTYpbl reHoMOB. [lonmumopdusm BTopuunoit crpykrypsl JIHK (A-, B-, C- u Z-
dopmbr  JIHK). Tpernunas crpykrypa JHK. Ceepxcnupanuzamus JIHK.
N36p1TounOCTh M KOMIIakTHOCTH MOsieKys JIHK. Ctpoenune xpomaTtuna.

Myrtamuu B JIHK u dakropsl, ux Bei3piBatomue. Penaparus crpykrypsl JHKu
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ee 3HaueHue JJIs1 coxpaHeHus Bu10B. HacnencTBeHHbie 3a001€BaHus.

PHK, ux xnmaccudukamus (TPHK, pPHK, MPHK, MasPHK, TMmPHK, BupycHbie
PHK). CpaBautenbnas xapakrepuctuka BugoB PHK 1o ux ctpykrype u QyHKIIHASIM.
Konnenmus «Mup PHK». Mexanusm ounocuntesa (perumkanun) JJHK. depmenTs
(PHK-momumepasza, JIHK-mommmepasza, JIHK-nuraza) u  OenkoBbie  (aKTOPHI,
yuactBytomue B perumkanud JIHK. PernnmukannonHas BUiika U 3Tambl OMOCHHTE3a
JTHK. OcoGeHHoCTH peruiKaiuy y mpo- u 3ykapuot. Tenomepusie noBTopsl B JJHKu
JHK-tenomepasbl. buocunres PHK (Tpanckpunmms) u ee peryisuus y HOpo-u
sykapuoT. llonstue o TpaHckpuntoHax u omnepoHax. Co3peBaHue (IIPOLIECCUHT)
PHK. Cmnaiicunr u ero Bubl. Aytocruiaiicunr. «Penaktuposanuey» PHK.OOpatHas
TPAHCKPUIIUS U €€ 3HAUCHUE JIsi CYIIECTBOBaHUS BUPYCOB (HA MpUMEpPE BHUpYyca
UMMYyHOIe(pHUIITa YeTIOBEKa U BUPYCOB TPHUIINA) U BHYTPUTCHOMHBIX MEPECTPOCK.
[TonsiTHe O TMOABMKHBIX T€HETHYECKUX SJIEMEHTAX M HUX 3HAYECHUHU JISl SBOJIOIUHU
T€HOMOB.

[lonsTne 0 TreHeTHMYeCcKOW  WHXeHepuu. lIpuHIMIBL W cTpareruu
MOJICKYJISIDHOTO KJIOHUPOBAaHUA. JIOCTH)KEHUS M TMEPCHEKTUBBI MOJICKYJISPHOU
OMOTEXHOJIOTHH.

Ilpaxkmuka. Ilpaxmuueckasn paboma. Tema: «Bvioenenue
PUOOHYKIEONPOMEUHO8 U3 OPOACIHCEU).

Ilpakmuueckaa paboma. Tema: «Kauecmeennoe onpeoeneHue npooyKmos
2UOpoIU3A pUOOHYKIEONPOMEUHOBY.

Tema 6. Pacnag n 6mocunTe3 0ejIKOB

Teopus. Pacman OenkoB. DepMEHTHI, OCYIIECTBISAIONIME pacnajg OesKoB.
[IpoTeacoMbl — KOMILJIEKCHI MPOTEOJUTHUUECCKUX (epMEHTOB. MakopHbie OeKu
KpOBU KaK HWCTOYHMKMA OHOJIOTMYECKH AaKTUBHBIX TMENTUAOB. MeTabonm3m
aMUHOKHUCJIO0T. KOoHeuHbIe MPOAYKTHI pacrnaja O0eIKOB U IMyTH CBA3BIBAHUSI aMMHAaKaB
opranuszme. Ilytu HOBOOOpa3oBaHHS aMHUHOKHCIOT. [lepBuYHBIE W BTOpPUYHBIC
AMUHOKHUCIIOTHI. 3aMEHUMbIE M HE3aMEHHMbIC aMHHOKHCIIOTHI. BHOCHHTE3 OenKoB.

Marpuunass cxemMa OHMOCHHTE3a O€JIKOB. AKTHBUPOBaHHWE aMUHOKHUCIOT (CHUHTE3
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amuHoaimii-TPHK).  Crpoenne  pubocom. CocTraB  NpPOKApUOTHUECKUX U
sykapuotuueckux puodocom. Ilomupubocombl. DTambl TpaHCIAUMH (MHULKAALINSL,
AJIOHranysl, TEPMUHALKA) U UX peryisiuusa. Bo3MoXHOCTh nepenporpaMMHUpPOBaHUS
TPaHCIISIIIIH.

Kon 6enkoBoro cunate3a. Mcropus ero otkpeitusi; padotet M. Hupenbepra, C.
Ouoa, X. I'. Kopanbl u nip. OCOOEHHOCTH T€HETHYECKOTO KOJa MHUTOXOHIIPUH U
XJIOPOILJIACTOB.

Ilpakmuka. Ilpakmuueckaa paboma. Tema: «DH3uMamuueckul Mmemoo
8bl0€NeHUAU KONMUYECMBEHHO20 ONPeOeeHUsi MOYEBUHBLY.

Tema 7. YriieBoabl M UX 00MeH

Teopusa. Knaccudukanus yriieBoaoB. [Ipocteie yrieBosbl (MOHOCaXapuibl) U
uX mpeactaBuTenu (pubosa, rioko3a, Pppykrosa, ragakros3a). CiIoKHbIE YIJIEBOBI.
Hucaxapunel (caxapo3a, JakTo3a, manbrosa). llommcaxapuibl, UX CTpyKTypa H
npencraBuTeNd (TJIMKOTEH, Kpaxmall, KJeT4aTka, XWUTUH). DYHKIMU YIJIEBOJIOB
(pHepreTuyeckas, MeTaboJIMyYecKasi, pelenTopHas W JAp.). [JUKONPOTEHHBI Kak
J€TEPMUHAHTBI TPYII KPOBHU.

O6men yrneBopoB. Ilytu pacnaga monucaxapumoB. Perymsmus dochoponuza
npu ydactuu ropMoHoB, G-6enkoB, TAM® u mporenHknHaz. OOMeH TIOK030-6-
docdarta (AMXOTOMUYECKUN U anloTOMUYecKUid myTr). OOMEH MUPOBUHOTPATHOM

kucnoThl. ['mukonu3. CrnmproBoe Oposkenue. JleiicTBHE ATaHONAa HA OPraHU3M
yenoBeka. llomudepMeHTHBIT KOMILJIEKC OKHUCIUTEIBHOTO JAeKapOOKCHIMPOBAHUS
MUPOBUHOTPAIHON KUCIOTHI. [[MKI TPUKApOOHOBBIX U JUKAPOOHOBBIX KHUCIOT, €TO0
3Ha4YeHUE B 0OMEHE BEIIECTB U 00€CTICYCHUU OpraHu3Ma SHEepPrueH.

buocuntes yrineBonoB. I[loHsTHe 0 TEepBUYHOM OWOCHHTE3€ YTJIEBOJIOB.

I'mrokoHeorenes. buocuHTes 0IUro- U MONMCaAXapua0B.

Ilpakmuka. [Ipakmuueckas paboma. Tema: «Bwvidenenue pacmumenvroco
Kpaxmana. Ananuz cmenenu uopoau3a Kpaxmaia ¢ NOMOWbI0 UOOOMEMPULL.

Ilpakmuueckasa paboma. Tema: «Kauecmeennvle peakyuu Ha Y2ne600bi.

Onpeodenenue 8000pacmeopumvlx y2iee0008 no memoody bepmpanay.
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Tema 8. JIunuabl 1 X 00MEeH

Teopua. OG6uias xapakTepucTuka W Kiaccudukaus JunuaoB. CTpykTypa H
byHKIIMM JMNAAOB. Poilb NMUMUIOB B TIOCTPOCHUH OWOJOTHYECKUX MEMOpaH.
CtpykTypa U GyHKIHMH JTUTTOTPOTEUHOB.

O6men xupoB. Pacman >kxupoB um C-3-OKHCIIEHHE BBICHIUX JKUPHBIX KHUCIOT.
['MuoKCUNIATHBIN UK U €ro pojib BO B3aUMOCBSI3M OOMEHA JIUMUJIOB U YTJIEBOJIOB.
MexaHu3M OMOCHHTE3a BBICHIMX KUPHBIX KHUCJIOT. BHOCHMHTE3 TPUTIIMLIEPUIOB.
Hapymenust B oOmene xupoB. OkUpeHHe U ero NpuIrHAbL.

Bocku, ux crpoeHue, GyHKIMM W TPEICTaBUTENN (CliepMaleT, MYEIUHbIN
Bock).Ctepubl. Cteposbl (X0aecTepodi, sproctepoi u ap.). CTpykTypa U QPyHKIUH
CTEpOMJOB  (XOJIeBask ~ KUCJIOTa, CTEpOMAHBIE TOpMOHBI).  Dochomunuabl.
buonoruyeckast posb pocdonumnuaoB. DocHorHO3UTHIBI KAK HCTOUHUKUBTOPUYHBIX
MOCPEAHUKOB TOPMOHOB.

Ilpakmuka. Ilpakmuueckas paboma. Tema: «I uopoaus sxcupos noo oeticmsuem
unassl. BausiHue scenuu Ha akmueHOCMb TUNA3BLY.

Tema 9. Buosiornueckoe okucjieHue u cuure3 AT®

Teopusa. Victopus u3ydeHus MPOIeCCOB OMOJOTHIECKOTO OKUCIICHHS: pabOThI A.
H. baxa, B. U. Ilanmnaguna, O. BapOypra, B. A. Durensrapara. PazHooOpasue
(dbepMEeHTOB OUOJIOTUYECKOTO OKUCIICHHUS.

Cucrembl MUKPOCOMAJILHOTO OKHCIIEHUs B kieTke. [{lutoxpom P-450 u ero posib
B JIETOKCUKAIIMM KCEHOOMOTHUKOB. CynepoKCUAANCMYTa3a, KaTajgaza U UX pOJb B
3aIlUTe OpraHu3Ma OT aKTUBHBIX (POPM KHCIOPO/Ia.

ConpspxkeHue OKUCIICHUS c dbochopunupoBaHreM. CybOcTpaTHoe
dbochopunupoanue u dochopuaMpoBaHUE HA YPOBHE DJICKTPOHHO-TPAHCTIOPTHOM
nenu. [TorsiTie 0 conpsirarorieit MemOpaHe MUTOXOHIPUA.

Tema 10. 'opmonbl U ux poab B oomeHe BeulecTB Teopusa. Knaccudukanus
ropMoHOB. CTEpOHIHBIE TOPMOHBI: KOPTHUKOCTEPOH, TECTOCTEPOH, ICTPAAMOI,
3KAU30H. MeXaHu3M JEUCTBUS CTEPOMIHBIX TOPMOHOB. llenTuaHbIE TOPMOHBI.

XapaKkTepuCcTHKa MHCYJIMHA, TOPMOHA POCTa, TUPEOTPONINHA,TACTPUHA, BA30IPECCUHA.
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MexaHu3M IeUCTBUS MENTUIHBIX TOPMOHOB (Ha MpPUMEpE INIIOKaroHa U MHCYJIMHA).
Caxapnblii TuabeT U ero BUJIbIL.

[Ipounie TOpPMOHBI (aApEHAINH, AayKCHUH, THUOOEPEIIMHbI, IUTOKUHUHBI,
OPOCTarIaH/IuHbI), HUX CTPYKTypa M MEXaHWU3M JEUCTBUS. Puin3uHr-gaxkTopsl
ropmoHoB. Heliporopmons! (3H10pQUHBI U 3HKEeDanuHbl). [[puMeHeHne ropMOHOB B
MEJIMLIUHE U CEIbCKOM XO351CTBE.

Tema 11. B3aumocBsizb u peryJsinusa oOmMeHa BemiectB. I[IpodJembl
OMOXMMHUYECKOM IKOJIOTUH

Teopua. OO0mue npeACTaBICHUS O B3aUMOCBSI3M OOMEHA BEIIECTB B KIIETKE.
[lonsiTue 0 KIItOUEBBIX MeTaboIUTaxX (MMPOBHHOIPAJIHAS KHCIIOTa, KOPEPMEHT-A H
ap.). B3auMocBsA3p OENKOBOr0 M HYKJIEMHOBOIO OOMEHA, 3HAUEHHE PEryJIATOPHBIX
0enkoB. B3auMocCBs3b yriieBOAHOrO U OeIKkoBOro ooMeHa. Poib mupoBHHOTpasHOM
KHCJIOTHI U nukina Kpebca B 3TOi B3auMOCBs3U. B3anMocBsa3b 0OMEHa yrieBOAOB U
JUIHUI0B; POJIb alleTHIKO(pepMeHTa-A B 3TOM IpoLecce.

VYpoBHH perynasuuu OOMEHa BEILIECTB: KIJIETOYHBIM, OpraHU3MEHHBIH WU
MTONYJISIIUOHHBIH.

TpanckpuniMoHHbI  (OTMEPOHHBIN)  ypoBeHb  perynsnuu.  OCHOBHbBIC
MEXaHU3Mbl PETyJIAIMK OOMEHa BellecTB B KieTke. OpraHu3MEeHHbIH YpOBEHb
perynanuu. ['opmoHanbpHas peryisnusi oOMeHa BemiecTB. KackaaHblii MeXaHU3M
pEeryJiliii C y4acTUEM TOPMOHOB M BTOPHUYHBIX MOCPEIHUKOB. llomynsiinoHHBIM
YPOBEHb PETryJslUH. AHTUOMOTUKA MUKPOOOB, (PUTOHILIMIBI PACTEHU, TEJIEPTOHBI
KUBOTHBIX U UX BIMSHUE HA MPOLECCHI KUZHEACATEIbHOCTH.

DKOJIOTO-OMOXUMUYECKHE B3aUMOJCHCTBUSL C Yy4YaCTUEM pPa3IMYHBIX TPyNI
OpraHU3MOB: MUKpPOOPIaHU3MOB, IPUOOB, BBHICIIUX PACTEHHM, JKUBOTHBIX. TOKCHUHBI
pactenuii. llumessie nereppeHThl W aHTUPUAAHTHL. [lumIeBbie aTTpakTaHTHl |
CTUMYJISITOPBL. XE€MOPETYJISTOPBI, BO3JICUCTBYIOIIME HA IMO3BOHOYHBIX >KUBOTHBIX.
Hakormienne u ucroap30BaHNne )KUBOTHBIMU BTOPUYHBIX META0OIUTOB PACTEHUHN.

AHTpoOrnoreHHble OMOAKTHMBHBIE BEIIECTBA M MPOOJIEMBl XUMHYECKOIO

3arpsi3HeHUst Ouocdepbl. DKOJOTMYECKU O€30IacHbIe CIOCOOBI BO3JCHCTBUSI Ha
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Ppa3INYHbBIC BUAbI J)KUBOTHBIX, paCTeHI/Iﬁ U MUKPOOPIraHU3MOB.

Ilpakmuka. 3awuma npoekma.
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4. KaJleHIapHO — TeMaTH4YeCKOe MJIAHNPOBaHHE Kypca

Ne
n/n

Tema 3ausaTus

KoanuyecTBo 4acos

BCEro

Teopus

MMpaKTUKa

dopMma aTTecTanuu

HKOHTPOJIA

BBenenue. Beenenue B
onoxumurio. [IpaBuna
TEXHUKH O€30IaCHOCTH.
MeToabsl OMOXUMUYECKHUX
HUCCIIEJOBAHUN.

1

benku.

Cocras, K1accupuKaIms.
OU3NKO-XUMUYECKUE
CBOMCTBA U (PYHKIIMH OEIIKOB.
[Tenrtuner. [Ipuponusie
MenTUAb (TIIyTaTHOH,
Ba30NPECCHH, SHKe(aTHHBI,
SHI0p(hHHBI U Ap.), UX
(U3HOIOTHYECKOe 3HAYCHHE
Y UCTIOJIb30BaHUE B KAUECTBE
MEIUIIMHCKUX MTPETapaToB

Ilpakmuueckas
paboma Nel
Ilpakmuueckas
paboma No2

®epmenTsl. CBoiicTBa
dbepmenToB. CyIHOCTh
(hepMEeHTaTUBHOTO KaTalu3a.
[IpuMeHeHne B METULIMHE.
MexaHu3M 1eCTBUS
(dhepMeHTOB. 3HAUCHHE
(hepMeHTOB U OOMEH BEIIECTB
B OpraHu3Me.

Ilpakmuueckas
paboma No3
Ilpakmuueckas
paboma Ne4

Butamunsl 1 HEKOTOpBIE
Ipyrue OMOJIOTHYECKH
AKTUBHBIC COCAMHEHUSI.
Knaccudukanms BATAaMUHOB.
VYyacTue BUTaMHUHOB B
oOMeHeE BEIIECTB.

Ilpakmuueckas
paboma Ne5

HyxnenHoBbIe KUCIOTHI U UX
obmen. Knaccudukarusi.
Cocras u ctpoenue. /IHK,
PHK paznuuHbIX BUJIOB.

Ilpakmuueckas
paboma Ne6
IIpaxmuueckas
paboma No7

Pacmag u 6uocuHTE3 OCIKOB.
DepMeHTHl,
OCYIIIECTBIISIONTUE pacTial
6enxoB. [lepBuunbie n
BTOPUYHBIC aMUHOKHCIIOTHI.
Kox GenkoBoro cuHTe3a.
Oco0EeHHOCTH TEHETUYESCKOTO
KOJIa MUTOXOHAPUH U
XJIOPOILTACTOB.

IIpaxmuueckas
paboma Ne§
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VrneBonsl 1 uX OOMEH.
Knaccudukanus yrneBosoB.
[Momucaxapupl, Ux
CTPYKTYypa U MPEACTaBUTEIU
(THMKOTeH, Kpaxmall,
KJIETYaTKa, XUTUH). OyHKINH
yrieBos1oB. OoMeH
yrieBonoB. [ mukonus.
CrniuproBoe OpoKeHue.
[elicTBue sTaHona Ha
OpraHu3M YeJIOBeKa.

Ilpakmuueckasn
paboma No9
Ilpakmuueckasn
paboma Nel()

JIunuael ¥ UX OOMeEH.
DOU3NKO-XUMHYECKIE
CBOMCTBA JIUIHUJIOB.
buonornueckoe 3HaUCHNE
nunuaoB. OOMEH JKHPOB.

Hapymenust B oOMeHe KUpPOB.

O>xupeHue 1 ero NpUYrHbI.
Bocku, ux crpoenue,
(GYHKLIMU U IPEJICTABUTEINH.
CrpykTypa u GyHKIUN
crepouioB. buonornueckas
poib (hocHOTUTTHIOB

Ilpakmuueckasn
paboma Nl 1

buonoruueckoe okucieHue u
cunte3 AT®. Paznoobpasue
(hepMEeHTOB OMOJIOTHYECKOTO
okucnenus. Karamaza u eé
POJIb B 3alIUTE OpraHU3Ma OT
aKTUBHBIX (hOPM KHCIIOpO/Ia.
CrtpoeHne npoTOHHOM
AT®a3sl 1 BEpOSTHBIE
MexaHu3Mbl cuHte3a ATO.

10.

I'opMOHBI 1 X pOIB B
oOMeHe BEIeCTB.
Knaccugukanns ropMoHOB.
MexaHu3M IenCTBUS
CTEPOUTHBIX TOPMOHOB.
XapakTepucTruKka UHCYJIUHA,
ropmoHa pocra. CaxapHsblit
nuabeT U ero BUJBL.
Punuzunr-daxTopsl
ropMoHoB. [IpumeHenue
TOPMOHOB B MEJUITMHE U
CEJIbCKOM XO35HCTBE.

11.

B3anMoCBsI3b ¥ perysius
obmeHa BemecTB. [Ipobiaembl
OMOXMMHUYECKON IKOJIOTHH.
OO01mue mpeacTaBIeHus O
B3aMMOCBSI3U OOMEHa

3awuma npoexma
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BelecTB B KieTke. [lonsaTue o
KJIIOYEBBIX META00IUTAX.
OcHOBHBIE MeXaHU3MBI
perynsiuu 0OMeHa BEIIeCTB
B KJIETKE. DKOJIOrO-
OHMOXUMUYECKHUE
B3aUMOJICHCTBUS C y4acTHEM
Pa3IMYHBIX TPYIII
OpraHU3MOB:
MHUKPOOPIaHU3MOB, IpUOOB,
BBICIIIUX PACTCHUH,
JKUBOTHBIX.

AHTpPOIIOTrE€HHbIE
OHMOaKTUBHEIC BEIIECTBA U
po0JIEMbI XUMHYECKOTO
3arpsi3HeHus: Onocgepsl.

HUTOIO:

34

12

22
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5. YuyeOHO-MeTOIHUECKOE o0ecreueHue

I[Ipu  peamuzamuu  IIporpaMmbl  HCHOJIB3YIOTCS ~ METOJUYECKHE  ITOCOOMS,

TUAAKTHYECKUEe Marepuanbl, (OTO- W BHUACOMATEpUAbl, BKIIOYAs MaTepUabl

noctynusie B MOIIIL

[Ipu mpoBeIeHUN 3aHATUM UCTIONB3YIOTCS:

* BepOagbHBIC METOBI OOYUCHUS: JICKIIUU, OOBSICHEHUS, OECEe/Ibl, KOHCYIbTAIINN;

*  HarjJsaHbIE METO/Abl OOYUYEHHS: HArJISIHbIC MOCOOHS, NHTCPAKTUBHBIC y4COHBIC

mocoousi, BUJIeOMaTepUallbl;

*  HCCIIEAOBATEIHLCKHE METOJBI 00y4YeHUsI: BBITIOJTHEHUE
00yJarOIMUMHUCSIOIPEISICHHBIX UCCIIEI0BATEIBCKUX 3aJaHUH.

MarepuajbHO-TEXHUYECKHUE ycJ0BHs peajau3danuu [Iporpammbl

[IpoaykTUBHOCTH pPabOTBI BO MHOIOM 3aBHCHT OT KadecTBa MaTepHAIbHO

TEXHUYECKOr0 OCHaIlleHus mpolecca. [lporpamma peanusyercss B ayAUTOPUH

00pa3oBaTEIbHON OpraHu3alui C TPUMEHEHUEM TEXHUYECKUX CPEICTB OOYUYEHUS U

1abopaTopHOTO 000PYIOBAHUS:

. KOMITBIOTEPHI U IJIAHIIICTHI,
. WHTEPAaKTUBHAS TOCKa,;

. nabopatopHoe obopynoBanue Touku Pocta ectecTBeHHOHAYYHOMN
HAIPaBJICHHOCTH

Cnucok qureparypbl
1. Aunsbeptc b., JIxxoncon A., JIstouc JI. MonekynspHaas 6uosiorust
kieTku. B 3-x tomax. — MockBa-Uxesck: HULL «Perynsipnas u
XaoTudeckas quHaMukay, 2013.
2. Awnrtunora H.B., [lasnora JI.K., [TaxomoB A.A., Tperbskosa /[.C.
buoxumus. 10-11 knaccel. — Mocksa: [Ipocsemnienue, 2019.
3. bepesoB T.T., KopoBkun b.®. buonornueckas xumus. — M.:
Memnmnuna, 2012,

4. borganosa T.JI., Cononora E.A. buosnorusi. CripaBOUHUK J1JIsI
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IIKOJIBHUKOB M NOCTyMaromux B By3bl. Kypc noarorosku k ['MA, EI'D u

JOTIOJTHUTENBHBIM UCTIbITaHUSIM B BYy3bl. — MockBa: ACT-IIpecc Kuura,

2017.

5. Bapdonomees C.JI. Xumuueckast 3H3UMONIOTUs. — MockBa: AkageMus,

6. 2005.

/. T'opaon 1. [TpuHuuner u METObI OMOXUMHUH U
MoJIeKyJIsipHOOnoorun. — Mocksa: bunowm, 2013.

8. TI'puncreitn b., I'puncreitn A. Harmsinnas 6uoxumusi. — Mockaa:

I'SOTAP Menumuna, 2000.

9. 3axapoB A.®., bentom B.A., Kynemos H.II., bapanosckas JI.W.

XpomocoMmel genoBeka. Atiac. — MockBa: Menuiinaa, 1982.

10. Konwman f., FOpren B., Pem K.-I'. Harnannas 6uoxumus. — Mockaa:

JlabopaTopus 3Hanwmii, 2020.

11. Mymkam6apos H.H., Kysueno C.JI. MonekynsapHas OHOJIOTHS.

VYuebHoe nmocodbue. — MockBa: Menuinackoe HHPOPMaIMOHHOE

areHTcTBO, 2016.

12. Henscon /l., Kokc M. OcHoBbl 6moxumun Jleaunxepa. B 3-x Tomax.

13. — Mockga: Jlabopatopus 3nanwmii, 2020.

14. Huxkutun M. Ilpoucxoxaenue xu3Hu. OT TYMAHHOCTU 1O KJIETKH. —

Mocksa: Anbnraa HOH-¢uKIH, 2020.

15. CrenanoB B.M. Monekynspnas ouomnorus: CTpykrypa U GyHKIUN

oenkoB. — Mocksa: MI'Y, 2005.

16. Tet#inop M., I'pun H., Ctayt V. buonorus. B 3-x Tomax. — Mockaa:

JlaGoparopus 3nanuii, 2019.

17. Temutuenko M.M., OctpoymoB C.A. Bsenenue B TpoOIEMBI

onoxumudeckom sxkojorun. — Mocksa: Hayka, 1990.

18. ®pank-Kamenenkuiit M.J[. Camas rinaBHasi MOJEKyJa: OT CTPYKTYpPbI

JIHK x 6nomenunmae XX| B. — MockBa, AnbnimHa HOH-GuUKITH, 2018
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