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IHosicHuTEIbHASA 3aAIIUCKA

Kypc BHeypouHO# nesTeabHOCTH «BHOXUMHES paccunTaH Ha 0O0YYarOLIMXCsl, U3yJ9aloIuX OH0JI0-
TUI0 U XMMUIO Ha YIiyOJIEHHOM YPOBHE, M HOCUT MEXIIPEAMETHBIN Xapakrep. Peanuzyer mexnpenmer-
HBIC CBSI3U C 9KOJIOTHEH, COIIMOIOTUEH, MaTEMATHKOW, WH(OOPMATUKON, METUITUHON U (hapMaKOJIOTUEH,
a TaKKe MPAKTUIECKON XMMHEH B pellIeHHH TPOOJIeMbl COXpAaHEHHUS U YKPETIJICHUS 3/I0POBbsI, CIIOCO0-
CTBYET BBIOOPY MPOGWIIA JanbHEHIIEr0 00y4YeHus, T.€. CIOCOOCTBYET MPOecCHOHATLHOMY CaMOOIIpe-
JIEJIEHUIO BBIITYCKHHUKOB.
AKTYaJIbHOCTD NPOTPaMMBbI:

AKXTyanbHOCTH JAHHOM MPOTPaMMBI COCTOHT B TOM, YTO OOydaromuecsi B mporecce 00y4eHus moaydar
BO3MOXHOCTbH erIy6I/ITI) 3HAHUS 110 OMOJIOTUM U XUMHUHU U BBISIBUTH IMPUYMHBI HAPYIICHUA 3J0POBbsA
YeJI0BEKa Ha MOJIEKYJIIPHOM YPOBHE, PACHIMPST MPEACTABJICHUS O HAYYHO 0OOCHOBAHHBIX MpaBUIIaxX
1 HOpMax HUCIIOJb30BaHUA BCUICCTB, IPUMCHACMEBIX B 6BITy M Ha IMMPOU3BOJCTBE.
HoBu3na pa6oueii mporpamMmmsl.

CopepxaHnue yueOHOTO MaTepualia JaHHOTO Kypca COOTBETCTBYET LIEJIIM M 3aJadyaM OOy4eHHs
Ha YriyOJeHHOM ypOBHE. DTOT KypC paclIUpsieT Kpyro3op oOydarolluxcs, IOBBIIIAET WX IMO3HaBa-
TCJIBHYIO dKTUBHOCTD, paCIIUPACT 3HAHUA B pa3JIMYHBIX 00J1aCTAX XUMHUHU U 6I/IOJ'IOFI/II/I, pa3BHUBACT aHa-
JUTHUYECKHUE CIIOCOOHOCTH.

eab kypca:
yrayOieHne 3HaHUN O MOJIEKYJISIPHBIX OCHOBAaX >KM3HH, O CTPYKTYpe U (PYHKLHSAX OpraHUYEeCKHX
BCIICCTB, IOJYUYCHHBIX B KypcCax 0611[6171 OHOJIOTHH U OpFaHquCKOﬁ XUMHUH, O3HAKOMIJIICHHEC C
COBPEMECHHBIMU NOCTHXXCHUAMU U IICPCICKTUBHBIMHA HAIIPABJICHUAMU Pa3BUTUSA OMOXVMHUM.

3anayu Kypca:

—  PacCIIMPUTh U CUCTEMATU3UPOBATh 3HAHUS 0OYUYaIOIINXCA, TTOJYICHHBIE B Kypcax oOmel ono-
JIOTUU ¥ OPraHN4YeCKOU XUMHH;

— CO3/aTh YCJIOBHS JJIsl pa3BUTHSI TBOPUECKOTO MBILUICHHUS, YMEHUSI CAMOCTOATEIHHO IPUMEHSTh
Y MOTIOJIHATH CBOU 3HAHUS B 00JIACTSAX MOJIEKYJIsIpHAst OMOJIOTHS U OMOJIOTHYECKasi XUMUS, UTO
CrocoOCTBYeT (POPMUPOBAHUIO FKOJIOTHUECKOM KYIbTYPHI.

—  OCYLIECTBIJIATH MOAroTOBKY K EI'D B 001acTu HUTOIOT UM, MOJIEKYIISIPHOM OUOJIOTHU, TEHETUKH
u ap.;

— (opMupOBaTh HABBIKU HCCIEAOBATEILCKON U IPOECKTHON JIESTEIBHOCTH;

— yriyOuTh 3HaHMS oOydaromuxcs st noarotosku Kk BIIP u onuMmmnnagam pazindHoOro ypoBHSL.

[Tporpammoii Kypca 1Mo BbIOOPY MPEAYCMOTPEHO M3y4YEHHE KaK TEOPETHYECKUX BOIPOCOB, TaK
pOBeICHUE Ta00PATOPHBIX U MPAKTUIECKUX pabOT, pelIeHnE PaCUETHBIX 3a/1a4, YTO CIIOCOOCTBYET 00-
Jiee TIIyOOKOMY ¥ TIOJTHOMY YCBOCHHUIO y4eOHOTO MaTepraia, BhIpabOTKEe HABBIKOB MPAKTHYECKOTO MPH-
MEHEHUS UMEIOIIMXCS 3HAHWUH, Pa3BHBAIOTCS CAMOCTOSITEIBHOCTH B paboTe, GOPMHUPOBAHUIO YMCHHIA
JIOTHYECKH MBICIIUTh, HCIOJIb30BaTh IPUEMbI aHAIHM3a U CHHTE3a, HAXOUTh B3aUMOCBSI3b MEKIY 00b-
EKTaMH ¥ SBJICHUSMH TPHPOJIbI. PaCKphITHE XMMHUYECKHUX MPOIECCOB OKPYKAIOIIETO MUPA OCYIIIECTB-
JSETCS C TIOMOIIBI0 HHTETPUPOBAHHBIX 331249 MEJMKO-OHOJIOTUYECKOTO COICPIKAHUS.

Kypc omupaercst Ha 3HaHUS U YMEHUs, TIOTydeHHBIE O0yJYarONUMUCS TTPU U3yYCHUU OUOJIOTHH U
XUMUHU. B Xolle u3ydeHus Kypca mpeamnosiaraeTcsi IpruoOpeTeHne 00yJalONIMMHKCS OTIbITa TTOUCKA WH-
dbopmaInyu B pa3IMYHBIX KCTOYHUKAX, YTO CIIOCOOCTBYET PAa3BUTHIO CAMOCTOSTEIILHOCTH B MPOIECCe
oOyueHwusl.

Kypc no BbiO0Opy ocHOBBIBaeTCs Ha Kypce «buoxumusy, paspadotaHHbiM aBropamu Bosonunoii I'.B.
ap. JlomoJHEeH JTab0paTOPHBIMU M MIPAKTHYECKUMH pabOTaMH, YTO CIOCOOCTBYET Pa3BUTHIO Y 00yUar0-
IIUXCSI SKCTICPUMEHTAIBHBIX YMEHHI U HaBBIKOB. B mporpaMMe yMEHBIIIEHO KOJHYECTBO YaCOB Ha U3Y-
YCHUE TEOPETHUECKOr0 MaTepHaja Mo HeKOTOPBIM TeMaM, HO J00aBlieH TEOPETUUYCCKUN MaTepua o
XapaKTePUCTUKE OCHOBHBIX KJIACCOB OPraHMYECKUX COCIMHEHHUH, O mporeccax merabonusma. B 10
kiacce no6asieHa Tembl «Kierkay u «KoMIbrOTEpHOE MOJCTMPOBAHUE M BU3YaIHM3aIHs CTPYKTYPbI
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ouomoiiekym», B 11 knacce — «IIpoGiieMbl OMOXUMHYECKOH SKOIOTHIY, «bnoxumus u menuiuuay. [Tpu
BBITIOJTHEHUH MPAKTUYECKONW YaCTH MPOTPAMMBbI M3YJaIOTCS KUBbIE OMOJOTHYECKHE 00BEKThI, MUKPO-
mpemnaparsl, repOapuu, KOJJICKIIUU U T.]I. BRIMOTHEHNE MPAaKTUYECKOW paOOThI HAMIPABICHO HA (OPMHU-
poBaHKE 00MICY4eOHBIX YMEHUIN 1 YMEHHUH y4eOHO-TI03HABATEILHON eI TEILHOCTH.

B nporpamme oTtpakeHbl 3a1aud OMOXMMHH, CBSI3aHHBIE C aKTYyaJIbHBIMU BOIIPOCAMU OMOXUMHYE-
CKOH 3KOJIOTHH, YTO OTPa’KAaeT COBPEMEHHYIO TEH/ICHLIMIO €CTECTBEHHOHAYYHOTr0 00pa3zoBanus. Heko-
TOpPBIE BOMPOCHI JAHHOTO Kypca HE pacCMaTPUBAIOTCS B IIIKOJILHOM MpOrpamMMe HIIM U3ydarTces ¢par-
MEHTAapHO.

®opMbl OPraHu3anuu y4eOHbIX 3aHATHH:
-UHAUBUyaIbHbIC, KOJUIGKTUBHBIE U TPYIIIOBBIC, a TAKXKE JICKIUs, 1a00paTOPHBIC U MPAKTHUYECKUE
3aHATHUSI, CEMUHAPCKUE 3aHATHS, KOH(EpEeHIUs, AMUCIYT, 3a4eT, KOHCYJAbTalluh, KOHKYPCHI,
OJIMMITHAJIBI U JIP.

Metoabl 00y4eHus:
PenponykTuBHBIE, 00BICHUTEIFHO-HILTIOCTPATUBHBIE, TTIOUCKOBBIE, UCCIIEA0BATEIIbCKUE, TPOOIEMHBIE
U Jp.
CpencrBa o0yueHus:

* croBecHbIe (YUeOHUKU U APYTUE TEKCTHI);

* BU3YaJIbHBIC (PEATbHBIC PEIMETHI, MOJCIIN, KAPTHUHBI U TIP.).

* MEXaHUYECKHE BU3YATbHBIC MPUOOPHI (MUKPOCKOI U TIP.);

* ayAMOBH3YallbHbIE (3BYKOBOM (PUIIbM, TENEBUICHNE, BUIIEO);

* CpeICTBa, aBTOMATU3UPYIOIIKE MPoIiecC 00yueHns (KOMIBIOTEPHI, HHPOPMAIIMOHHBIE CUCTEMBI,
TENIEKOMMYHHUKAITMOHHBIC CETH).

TexHosoruu o0yueHus :
[ToBeimIeHne KauecTBa 00pa30BaTEILHOTO IpoIiecca U co3JaHre KOM(OPTHBIX YCIOBUM 00yUeHHUs, Ta-
KHX, IPU KOTOPBIX YUCHUK YCHEIIEH, MPOSBISET CBOIO HHTEIUIEKTYaJIbHYIO COCTOSTEIbHOCTD JOCTHUTa-
€TCsl IITEeM HCIOIb30BaHUS PA3IUUYHbBIX TEXHOIOTUM, KaK TEXHOJOTHS AESITEILHOCTHOTO METOIa,
MH(OPMALMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH. 3/10pOBbecOeperaromnne TeXHOIOTHH,
PO OJIEMHO-TIONCKOBBIE (MCCIIE0BATEIBCKUE) TEXHOJIOTHUN U JIp.

XapakTepuCcTHKA KOHIENINH, 32J10KEHHOH B COJIEP/KAHUM y4eOHOIr0 MaTepuala ¢ y4eroM

BuIa OY ¥ KOHTHHI€HTA y4YalluXCH.

MonepHu3anusi poccuicKoro oOpa3zoBaHus Ha MEPUOJ OIIpeIeNsieT 1Iesid U 3ajaun o01iero oopa-
30BaHUA Ha COBPEMEHHOM dTane. DT0 OpUeHTAIUsl 00pa3oBaHusl HE TOJBKO Ha YCBOEHHE 00ydJarollu-
MHUCS OTIPEIeNIEHHOM CyMMbI 3HaHUM, HO U Ha Pa3BUTHE €r0 JUYHOCTH, €ro MO3HABaTeNbHBIX U TBOpYE-
CKHUX CIIOCOOHOCTEH, (POpMUPOBAHUE IIEIIOCTHON CUCTEMbl YHUBEPCAIbHBIX 3HAHUHN, YMEHUI 1 HaBBIKOB.

B mikone peanusytorcs 00pazoBarenbHbIe MPOrPaAMMBI JOIIKOJIBHOTO, HAYAJIBHOTO 00IEro, OCHOB-
HOTO OOIIero, cpeaHero oouero oopazoBaHus U JIOMOJHUTENBLHOTO oOpa3oBanus. OOpa3oBaTenbHbIC
MPOrpaMMbI CpeaHero o0Iero oOpa3oBaHus CTPOSATCS Ha OCHOBE TpeOOBaHMl (erepanbHOro rocyap-
CTBEHHOTO 00pa3oBaTenbHOro ctanaapTa. KoMrnoHeHT o0pa3oBaTeNbHOTO YUPEKICHHUS Ha BCEX CTYTIe-
HSIX UMEET CBOIO crenr(uKy, HAlOJIHEH coAep KaHueM, 00ecTIeYBaIOIIUM MTPEEeMCTBEHHOCTh 00pa30-
BaTeJIbHBIX MPOrpaMM. B 3ToM Bo3pacTe MIKOJBHUKU XapaKTEPU3YIOTCS HAIMYHEM BEIYIINX, IIEHHBIX
JUI IMYHOCTH MOOYXKIeHuH. 3a1aua caMoonpeieNieHus, BbIOOpa CBOEro )KHU3HEHHOTO MMyTH BCTAET Tie-
pea CTapIIMM IIKOJBHUKOM Kak 3a7aya MepBOCTENIEHHOW BaXXHOCTU. B cTapiiem MIKoJIsHOM BO3pacTte
yCTaHABIUBAETCS JIOBOJILHO MPOYHAs CBSI3b MEXKIY PO(GEeCCHOHATbHBIMU M Y4€OHBIMU UHTEPECAMH. Y
CTapIINX IMKOJLHUKOB BBIOOP Mpodeccruu crnocoOCcTBYeT GOPMUPOBAHUIO YUEOHBIX HHTEPECOB, U3ME-
HEHUIO OTHOIIIEHUS K y4eOHOH NesTeNbHOCTH. B cTapimux kinaccax ydamuecs IepexoasaT K YCBOSHUIO
TEOPETUUECKHIX, METOIOJIOTUYECKUX OCHOB, PA3IUIHBIX YIEOHBIX TUCIUTUTHH. XapaKTepHbIM A7 yueo-
HOTO MpOIIeCcca ABJISIETCS CUCTEMATU3AIUs 3HAHUH 1O Pa3IuYHbIM IPEIMETaM, YCTAHOBJICHUE MEXITPE/I-
METHBIX CBsi3el. Bce 9To co3aaer mouBy Ui OBIaieHUs OOIMIMMU 3aKOHAMU TPUPOIBI M 00IIIeCTBEHHOU
KU3HU, YTO MPUBOAUT K (GOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y4eOHO-MEeTOAMYECKUH KOMIUIEKT JIJIsl peanu3aiuu pabodeil mporpaMmbl



buoxumus. 10-11 xmaccer: yued. mocobue st obmeoOpazoBar. opranm3anuii/ [H.B.Antumnos, JI. K.
HasiHoBa, A.A.Ilaxomos, [[.C. TpetsskoBa]. — M.: [Ipoceemenue, 2019.-(ITpodunpHas mkomna). 128 c.:
WL

[Tporpamma Kypca mo BeIOOpY paccunTana Ha 68 yacoB (1 dac B Henenro) 3a Ba roja oOydeHus -
(34 gaca B 10 knacce u 34 yaca B 11 xiacce).

Y4eOHO-TEeMATHYCCKHUH MJIAH

10 kaace
Ha3zeanue memul Bcezo ua- 6 mom uucie
cog
Teopemuue- |Ilpakmuue- |Konumpono-
CcKue CcKue u 1ab6o- |Hvle padbomul
amopHbvle (3auem)
1. Beenenue 2 2 - -
2. XUMHYECKUH COCTaB OpraHu3mMa 3 2 1 -
3. Kretka 2 1 1
4, YraeBop 8 1 6 1
S. Kupset 7 1 5 1
6. AMWHOKHCIIOTHI 3 1 2
7. Benku — ocHOBa XU3HH 6 1 5
8. KomnsrorepHoe MoietupoBaHue u 3 2 1
BHU3yalH3alys CTPYKTYpbl OMOoMOJIe-
KyJ
9. Urorosoe 3ansitue 1 1
Hmoeo 35 11 21 3
Y4eOHO-TeMaTHYECKUH IJIAH
11 kaacc
Hazeanue memot Bcezo ua- 6 mom yucie
cos
Teopemuue- |Ilpakmuue- |Konmpons-
CcKue CKue u 1aoo- |Hvle padomol
pamopnuvle |(3auem)
1. ['eTeponMKIMYEeCKUE OPraHUYECKHE 7 2 4 1
coenuHeHusi. HykinenHoBbIE KHC-
JIOTHI
2. Metabonuzm 8 3 4 1
3. I'eneruka yenoBeka U OHOXUMHUS 3 2 1
4. I'opmonsl. @epmeHThl. Butamunb! 5 1 4
S. [Tpo6nembl OMOXMMHUYECKON 3KOJIO- 3 2 1
TN
6. buoxumusa u megumnuaa 5 2 2 1
7. Peseps 3 3
HUmozco 34 15 16 3




Conep:kanmne y4eOHOro MaTepuaJjia

Paznen 1. BBenenue (2 4.)

buoxumust 1 310poBbE, OnpeieNieHue OMOXUMUY, 3a/1a9l OMOXUMUH, 00JIacTH uccienoBanus. [Ipenmer
onoxumun. bruoxumus u npyrue Ouojoruveckre Hayku. Micropust OMOXUMHH. DKCIICPUMEHT KaK METO]T
B OmoxuMuu. OCHOBHBIE JOCTIKEHNST OMOXUMMUH.

Paznen 2. Xumuueckuii cocraB opranusma (3 4.)
DOneMeHTHbIN cocTaB opraHusMa. [loHsTHe O rIaBHBIX OMOT€HHBIX 3JIEMEHTax. Makpo- U MUKpoO3Je-
MEHTBI, YIbTPAMUKPO3IEMEHTHI, UX POJIb B OpraHu3Me. 3aKOHOMEPHOCTH PaclpoCTPaHEHUSI DJIEMEHTOB
B *kuBOil npupoe. [loTpedHOCTh OpraHu3MOB B XUMHUYECKHX dJIEMEHTaX. XUMUUECKUN COCTaB KUBOTO
opranusma. CTpykTypa u QyHKUIHUN O01oMOoIeKyl. OCHOBHBIE KJIacChl OMOMOJIEKYIT.
Ilpaxmuueckas paooma

Omnpenenenne 3IeMEHTHOTO COCTaBa KUBbIX OPraHU3MOB.

Paznen 3. Kuerka (2 4.)
Knerka — anemeHTapHasi reHeTHYeCKasi U CTPYKTYpHO-(YHKIIMOHAJIbHAS €IMHUIIA 5KUBOTO.
CpaBHuTeNbHASA XapaKTEPUCTHUKA KJIETOK OPraHU3MOB Pa3HbIX LIAPCTB.
Ilpakmuueckaa paboma
Knetku )UBBIX OpraHU3MOB

Paznen 4. Yraesoani (8 4.)
Knaccudukanus yriesomos. [IpocTeie yrieBosl 1 ux npeactaButenu (pubdosa, riokosa, Gpykrosa,
raimakto3a). Crnoxxnble yriaeBoibl. Jlucaxapuapl (caxaposa, JiakTo3a, MayibTo3a). [lommcaxapumbl, ux
CTPYKTYpa U MpeACTaBUTENH (TIMKOTEH, Kpaxmall, KieTyaTKa, XuTHH). OyHKIUU YTIeBOAOB.
Ilpakmuueckue padomul

Omnpenenenue yrieBo10B B OBoLIaxX U GpyKTax.

[IpoBeaeHne KaueCTBEHHBIX PEAKIIMN HA YIJIEBO/IbI.

KonunuecTBeHHOE onpe/iesieHne yriieBOI0B.

HccnenoBanue cBOKWCTB caxapo3bl.

HccnenoBanue cBOMCTB Kpaxmania.

Brinonaenue tectoBrIx 3aganuii EI'D.

Paznen 5. Kupsi (7 4.)
Jlununet. Knaccudukanus nunuaos. buonornyeckue pyHkuuu tunuaoB. CTpyKTypa KUpoB. THIIBI KH-
poB. DOCHOIUIIHIBI, TUTOTPOTEUIBI, TITHKOJIHUIHABI. M30npeHou ibl. CTEpounIbI.
Hemoncmpayuu

PacTBOpuUMOCTB KMPOB U Maces

[Muaponns xKupoB U Macen

OO6HapyxeHue TTUIEpUHA B )KHPax

OTHoIlIIEHUE CIIMBOYHOTO, MAIIMHHOTO Macesl U MaprapuHa K OpOMHOM BOJIE U pacTBOPY MepMaHTa-
HaTa KaJius.
Ilpakmuueckue padomut

HccnenoBanue cTpoeHUst U CBOMCTB )KUPOB. XapaKTepHbIEC PEAKIMU HA JKUPBI.

HccnenoBanus cBOMCTB 00pa3lioB PaCTUTENBHBIX U )KHUBOTHBIX KUpOB, [TAB.

DKCTpakKIvs JTUMHIHON (PpaKIuy U3 KENTKa KYpUHOTO s

Pemenue pacueTHbIx 3a1ay.

Brmmoanenue TecToBbIX 3aganuii EI'D.

Paznen 6. AMunokucaoThI (3 4.)
AmuHOKHCTOTHL. CBOMCTBA aMUHOKHCIIOT. bronornueckue GyHKIIMH aMUHOKUCIIOT. THITBI aMHHOKHUC-
JIOT.
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Jlabopamopuwie pabomot
KcanTonpoTenHoBas peakius Ha OCIKH Pa3HBIX OPraHU3MOB.
AMGbOTEPHOCTH AMHHOKHCIIOT

Paznen 7. Beakn — ocHoBa ku3nm (6 4.)
benku. [lentunnas cBa3b. Homenknarypa nentunoB. CTpykTypsl OenkoB. Turmel 6enkoB. JleHatypauus
U peHyTapaius OeJIKOB.
Ilpaxkmuueckue padomul
HccnenoBanue BelecTB Ha HATMYKME OEIIKOB.
Ocaxnenune OEIKOB HarpeBaHUEM M XUMUYECKUMHU areHTaMu
Paznenenne ansO0yMHUHOB M rJI00YIMHOB SIMYHOTO O€JIKa METOJAO0M BBICATUBAHUS
KauecTBeHHbIE peakiuy Ha OeNKU
Pemenue pacueTHbIx 3a1a4.
BrimosiHeHME TecTOBBIX 3amanuii EI'D.

Pa3znen 8. KomnbroTepHoe MoieJIMpoBaHue M BH3YaJIH3alHs CTPYKTYPbI OmoMostexy.a( 3 4.)
KomMmmbroTepHOoe MoIeIMpOBaHUE U BU3yaIU3alUsl CTPYKTYPbl OMOMOJIEKYJI Ha Pa3HBIX YPOBHSIX
Ilpaxmuueckas paooma

3D — MonenupoBaHue OETKOBOW MOJICKYITHI.

11 kaace

Paznen 1. I'erepouukianyeckue opranudeckue coenunenns. Hykiaennobie KucJaoToi(7 4.)
Opranudeckrie MOJIEKYIbI: HYKJIIEHHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHS U 3HAYEHUE HYKJIEHHOBBIX
KUCHOT. ['eHeTnYeckuil Ko, Perynsdius MaTpu4HOrO CUHTE3a.
Ilpakmuueckue padomot
KadecTBeHHbIC peakiyy ¥ MyprUHOBBIE OCHOBaHM U ocTaTku pochopHoit kuciaotel B JITHK
Crpoenne JIHK
Pemenue 3aaa4 no MoJieKylnsapHO# OMOJIOTHH.
Brinosmnenune tectoBbIx 3aganuil EI'D.

Paznen 2. Meraoom3m (8 4.)
MeTab013M - 0OMEH BEIIECTB M SHEPTHH. ITallbl SHEPreTHYeCKOro ooMeHa. POTOCHHTE3, XEMOCHHTE3.
Cunre3 O€eNKOB.
Ilpakmuueckue padomot
N3ydenue cBONCTB XJI0poduiia
Pa3znenenue xopoduiuioB ¢ moMomipo OyMaxHOU xpomaTorpaduu
Pemenue 3a1a4 no MoJeKyasipHOM OHOJIOTHH.
Brmmonnenue tectoBbIX 3amanuii EI'D.

Pa3znen 3. I'enernka yeioBexka u ouoxumus (3 4.)
I'enernka — Hayka 0 HaCJI€ACTBEHHOCTH U U3MEHUYHUBOCTH. XapaKTep HACJIEOBaHUsI IPU3HAKOB Y YEJIO-
BeKa. ['eHeTn4yecKre OCHOBBI 3I0pOBbs. BinsHME cpeabl Ha TEHETUYECKOE 3J0POBBE YENIOBEKA. [ €HO-
THUII U 3J0POBBE YEIOBEKA.
Ilpakmuueckasn paboma

W3ydeHne BIUSHUSA XUMUYECKUX AIEMEHTOB U BEILIECTB HA T€HETUYECKOE 3J0POBBE YEIIOBEKA.

Pa3znen 4. T'opmonbl. ®epmentbl. Buramunsbi. (5 4.)
Knaccugukarus ropmonoB. [IpuMeHeHE TOPMOHOB B MEJTUITMHE U CEIIBCKOM XO35HCTBE.
depmenTbl. DepMeHTATUBHBIC MPOLIECCHl. BUTaMUHBI.
Ilpakmuueckue padomut
M3yueHre KaTaIuTHYECKO aKTUBHOCTH (DEPMEHTOB CIIFOHBI, JKEITYJ0YHOTO COKa
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W3yueHne KaTaluTHIECKON aKTUBHOCTH (DEPMEHTOB PA3JIMYHBIX PACTCHUI

Pemrenue 3aga4 1o MoJIEKYJISIpHOM OHMOJIOTHH.
Brinonnenue TectoBbix 3aganuit EI'D.

Paznen 5. Ilpo6JieMbl GHOXHMUYECKOiT 3Ko0J0THH (3 U..)
AHTpOTIOTeHHBIC OMOAKTHBHBIC BEIIECTBA U IIPOOJIEMBI XUMHUYECKOTO 3arpsi3HEHHSI OHOC(epHhI.
DKOJIOTHYECKH O€30MacHbIe CIOCOObI BO3ICHCTBUSI HA pa3IMuHble BUAbI KUBOTHBIX, PACTEHUN U MUK-

POOPraHu3MOB.
Ilpakmuueckasa padoma

HBy‘-IGHI/IG BJIMAHHUA XUMUYCCKHUX 2JICMCHTOB Ha OpraHru3M 4YCJIOBCKaA

Paznen 6. buoxumust u menunuHa(s 4.)

du3HoIoruYecKas 1 MaTojIoruyeckas pojib HEKOTOPBIX AIEMEHTOB B OpraHU3Me.
buoneopranndeckas xumusa. CoelMHEHUs] METAIUIOB B opraHu3Me uesoBeka. ConepikaHue METALIOB B

KOMIIOHEHTaX KPOBH 3/I0POBOTO UEJIOBEKA.
buonornueckue GyHKIIMHM METaUIONPOTEHHOB.
Ilpakmuueckue padomul

Brissiienne HEIOCTaTKa U HM30BITKA HOHOB METAJIJIOB HA OpraHus3m 4€JI0BCKa.

N3ydenue cocraBa npenapara «Depporuiekcy

Pe3epB — 3 u.

Conepskanue TeM y4e0HOro Kypca
¢ ompejesieHMeM OCHOBHBIX BU0B YUeOHOI 1esiTeIbHOCTH

10 kaacc (1 4 B Hexes110, Bcero 354.)

Conep:xaHue TeM y4eOHOI0 Kypca

XapaKTepHCTmca OCHOBHbBIX BHJ0B J1€ATECJIBbHO-
CTH

Paznen 1. Beaenue (2 u.)

buoxumust u 310poBbE, OmMpeneneHne OHOXUMHU,
3amaud OMoXUMHHU, 005acTH uccienoBanus. [Ipen-
MeT Onoxumuu. buoxumus u apyrue OGuosormye-
ckue Hayku. McTopust OMOXUMUH. DKCIIEPUMEHT KaK
MeTo B onoxuMuu. OCHOBHBIE TOCTHXKEHUS OMOXH-
MUHU.

OnpenensroT 3a1a4l OMOXUMHUU, 00JaCTH HCCIIe-
JIOBaHUS, CBSA3b OMOXMMHH M Apyrue OHoJIornye-
CKH€ HayKH, OOIIUH 3KCIIEPUMEHTAIBHBIHN ITOIX0I,
UCIIOJIb3YeMbIi B OMOXUMHUH, OCHOBHBIC JIOCTHIKE-
HUS OMOXMUU

Pazgen 2. Xumuueckuii coctaB opranusma (4 4.)

OneMeHTHBIN cocTaB opranusma. IloHsTue o rias-
HBIX OMOTEHHBIX dJIeMeHTax. Makpo- U MUKpOdJie-
MEHTBI, YABTPAMUKPOAIIEMEHTHI, HX POJIb B Opra-
HU3Me. 3aKOHOMEPHOCTH pPACHpPOCTPaHEHHUs 3Je-
MEHTOB B kuBOM npupoze. IlorpedHOCTh opranms-
MOB B XMMHYECKHX >JIEMEHTaX. XUMHYECKUH CO-
CTaB XMBOro opranusma. CTpykTypa U (QyHKIMH
6romoexyn. OCHOBHBIE KJIacChl OMOMOJIEKYI.
Ilpakmuueckasn paboma

OmnpenerneHne 3J1eMEHTHOIO COCTaBa >KUBBIX Op-
TaHHU3MOB.

OnpenenstoT 31eMeHTHBIN cocTaB opranusma. [lo-
HSTHE O IJIaBHBIX OMOTr€HHBIX 3JIeMeHTax. Makpo-
U MUKPO3JIEMEHThI. 3aKOHOMEPHOCTH PaclpocTpa-
HEHMSI 3JIEMEHTOB B ’KHMBOM npupoe. [lorpebHOCTh
OpraHU3MOB B XMMHUYECKHX JJIEMEHTaX. XUMUYe-
CKHI COCTAaB OpraHU3Ma 4eJ0BeKa.

BeInoHAIOT npakTH4eckyto padoTy.

Paznen 6. Kinerka (2 4.)

Knerka — QJICMCHTapHas TCHCTUYCCKAAd U CTPYK-
TypHO-(l)YHKLII/IOHaHLHaSI CAHUHUIa ) KUBOTO.

JlatoT CpaBHHUTENBHYIO XapaKTEPUCTUKY KIIETOK
YKHUBBIX OPTaHU3MOB Pa3HBIX I1APCTB.
Brinonssor 1abopaTopHyio padory.




CpaBHuTENIbHAS XapaKTEPUCTHKA KJIETOK OpraHu3-
MOB Pa3HbIX LIAPCTB.
Jlabopamopnas paboma

«KJ1eTku KUBBIX OPraHU3MOBY»

Paznen 7. Yraesoawbl (8 4.)

Knaccugukanus yriaesonos. IIpocteie yriieBoasl u
uX npeacraputenu (pubo3a, TioKo3a, GPpyKkTo3a, ra-
nakrto3a). CioxxHble yriaeBoabl. Jucaxapusl (caxa-
po3a, Jakros3a, MaibTo3a). I[lonmcaxapumbl, UX
CTPYKTYypa U IpeJcTaBUTENN (TJIMKOTEH, Kpaxmal,
KJIeT4aTKa, XUTHH). ODYHKIUU YTIIEBOJIOB.
Ilpaxmuueckue padomul

Onpenenenue yrieBo10B B 0BoLIaxX U QpyKTax.

[IpoBeneHne KaueCTBEHHBIX PEaKIMii Ha yIiie-
BO/IBI.

KonunuecTBeHHOE onpeiesieHre yrieBo10B.

HccnenoBanue CBOMCTB caxapo3bl.

HccnenoBanue cBOMCTB Kpaxmana.

Pemenue pacueTHbIx 3a1a4.

Brmonaenwne TecToBBIX 3amannii EI'O.

N3y4daroT pa3Hble YIiIeBOAbl, UX CTPYKTYpPY, QyHK-
.
BBINoOHAIOT paKTUUECKYI0 padoTy.

Pa3znen 8. Kupsi (7 4.)

Jlumuger. Knaccudukanus munumos. buonornue-
ckre GyHKIuHA JTUNUA0B. CTpyKTypa KUpOB. THIIBI
XKUPOoB. DochHOIUNHIBI, TUTOMPOTEUIBI, TITUKOIIH-
muabl. MBonpenouasl. CTepouapl.
Hemoncmpayuu

PacTBOpUMOCTB KHPOB U Maces

IM'uaponns xKupoB U Macen

OO6HapyxeHue TIIMIEPUHA B KUPaxX

OTHOIIEHNE CIIMBOYHOI'0, MAIITMHHOTO Macell U
MaprapuHa K OpOMHOW BOJI€ U pacTBOPY NepMaHra-
HaTa Kaius.
Ilpakmuueckue padvomul

HccnenoBanue cTpoeHuUs: U CBOMCTB XKUPOB. Xa-
paKTEpHBIE PEaKIMK Ha KHUPBI.

HccnenoBanus CBOWCTB 0OOpa3IOB PacTUTENb-
HBIX U KUBOTHBIX XUpOB, [IAB.

DKCTpakius JUMUTHOW (HPaKIUK U3 KENTKa Ky-
pHHOTO siIIa

Pemenue pacueTHbIX 3a1a4.

Bremoanenue TecToBhIX 3aganuii EI'O.

W3y4daroT pasHble JIMNUIBL, UX CTPYKTYPY, QyHK-
LUH.
BhInosHAIOT npakTH4eckyo padory.

Pazien 9. Amunokucaorsi (3 4.)

AmuHOKHCIOTH. CBOMCTBAa aMUHOKHCIOT. brosno-
ruyeckue (pyHKIMU aMUHOKUCIIOT. THIIBI aMHUHO-
KHCJIOT.
Ilpakmuueckue padomut

KcanTomnpoTenHoBas peakiysi Ha OEJIKU pa3HbIX
OpraHu3MOB.

AMQOTEpHOCTh AMUHOKHUCIIOT

N3yuyatoT aMMHOKHUCIIOTHI, X CTPYKTYPY, GYHKLUU
U THIIBL.
BBINoaHAIOT IpakTHYecKyto paboTy.

Paznen 10. beaku — ocHoBa xu3Hu (6 4.)




benku. Ilentuanas cBsa3p. Homenknarypa nentu-
noB. Ctpyktypsl 6enkoB. Tumbl OenkoB. Jlenatypa-
LUl U peHyTapauus OeJKoB.
Ilpakmuueckue padomot
HccnenoBanue BelecTB Ha HATMYKME OEIIKOB.
PacTtBOpUMOCTH B BOJIe, OpraHM4ECKUX PacTBOPU-
TeJAX
Ocaxnenne OETKOB HarpEeBaHUEM U XUMHUECKUMHU
areHTaMu
Pa3znenenue anbOyMUHOB U II00YIMHOB SIMUHOTO
0enKa MeTO/I0M BbICATMBAHUS
KauecTBeHHbIE peakiuy Ha OENKHU.
Pemenue pacueTHbIx 3a1a4.
Brinosinenue TectoBbIX 3aaanui EI'D.

W3y4daroT OeNKH, UX CTPYKTYPY, QYHKITUH.
BBITIONHAIOT TPaKTHYECKYIO0 PadoTYy.

Pazien 11. KomnboTepHoe MOJIeJIMPOBAHNE M BH3YAJIH3ALMS CTPYKTYPbI 0M0oMoJIeKyJI (34.)

KomnbroTepHOEe MOJETMpOBaHWE W BH3YaJU3aIUs
CTPYKTYPBI OMOMOJIEKYJT Ha Pa3HBIX YPOBHSIX
[IpakTnueckas pabota

3D — moenmpoBaHue OSIKOBOW MOJICKYJIBI.

Hcnone3ys IHTEpHET — pecypehbl ydaTcsi CTPOUTh
OMOMOJIEKYIIbI, HAUMHAas OT aTOMOB JI0 JIOMEHHOMU

CTPYKTYPBIL.
BBITIOHSIOT TpaKTUUECKYIO padoTy.

11 kaacc (1 4. B Here10, Bcero 34 4., 3 HUX 3 4. — pe3epBHOE BpeMmsi)

Conep:xxaHue TeM y4eOHOI0 Kypca

XapaKTepl/lCTHKa OCHOBHbIX BH/J10B J1€ATECJIBHO-
CTH

Paznen 1. I'erepounukianyeckue opranuveckue coennnenns. Hykiaennopie KHCJIOTHI. (7 4.)

Opraanueckrie MOJICKYJIbI: HYKJIEHHOBBIC KHC-
710Thl. OCOOCHHOCTH CTPOCHUS M 3HAUYCHHE HYKJICH-
HOBBIX KUCJIOT. [ 'eHeTn4eckuii koa. Perynsius mat-
pUYHOTO CHUHTE3A.

Ilpakmuueckue padomot

KadecTBeHHBIC peakiuM W MypUHOBBIC OCHOBA-
Hus 1 octaTku Gochopnoit kuciaotel B JIHK
Crpoenne JIHK

Pemenne 3aga4 1o MOJICKYISIPHOM OHMOJIOTHH.
Brmmonnenue tectoBbIX 3amanuii EI'D.

N3yydaroT XMMUYECKHI COCTaB KIIETKU, UX CTPYK-

TYpY, QYHKITUH.
BBIMOTHAIOT TPAKTUYECKYIO padoTYy.

Pasznen 2. Mera6oau3sm (8 4.)

MeTabosn3M - 0OMEH BEIECTB U SHEPTHH. ITaIlbl
dHEpreTuyeckoro oomMeHna. MOTOCHHTE3, XEMOCHH-
te3. CunTe3 OEIKOB.
Ilpakmuueckue padomot
N3yuenue cBOMCTB Xjopoduiiia
Pa3znenenne xmopoduiioB ¢ MOMOIIEI0 OyMaK-
HOU XpoMartorpapuu
Pemenue 3a1a4y no MoJeKyIsIpHOM OHOTOTHH.
Bremoanenue TecToBhIX 3aganuii EI'O.

I/I3yqa}0T oOMeH BCIICCTB, , OTAIIbI MeTaboIn3Ma.
Breinonnsior IMPAKTHYICCKYIO pa60Ty.

Pa3pen 3. 'eneTnka 4ejioBexa 1 OMOXHUMHUSA
(3u)

I'enetuka — HayKa 0 HaCJICACTBECHHOCTHU U USMCHYU-
BOCTH. XapaKTep HacJICAOBaHU IPU3HAKOB Y YCJIO-
Beka. ['eHeTH4YecKHe OCHOBEI 3A0POBbA. Bausaue
CpCAbl HAa TCHETUYCCKOC 3JOPOBLC YCIIOBCKA. I'eno-
TUIT 1 3I0POBLC YCIIOBCKA.

BrIsSICHSIOT BIUSHNE XMMUYECKUX BEIIECTB HA 3/10-
POBbE YEJIOBEKA.
BBITIOHAIOT TPaKTUYECKYIO PadoTy.




IIpakmuueckaa paboma
I/IsyquI/Ie BIIMAHHUA XUMHUYCCKUX 3JICMCHTOB M BC-
IIECTB Ha TEHETHYECKOE 3/I0POBBE YECIOBEKA.

Paznen 4. T'opmonbl. @®epmenTsl. Buramunsl. (5

q.)

Knaccugukamnus ropmonos. [IpuMenenue ropmo-
HOB B MEJIUIIMHE U CEJIbCKOM XO35HCTBE.
®epmenTsl. PepMeHTaTUBHBIE IIpoLiecChl. Bura-
MUHBL.

Ilpakmuueckue padomul

N3yuenune karanuTuyecKor aKTUBHOCTH (epMEH-
TOB CIIIOHBI, JKEITyI0YHOTO COKa

N3yuenune karanuTUyecKOr aKTUBHOCTH (epMeH-
TOB pa3JINYHBIX PACTCHUI

Pemrenue 3aga4 mo MoJIEKYISIpHOM OHMOJIOTHH.
Brinmonnenue TectoBbix 3amanuit EI'D.

W3y4aioT Ki1accu(pHUKAINIO TOPMOHOB, TPUMEHE-
HHUE TOPMOHOB B MEIUIIMHE U CEITLCKOM XO35Iii-
cTBE, (PepMEHTHI, epMEHTATUBHBIE TIPOLIECCHI,
BUTAMUHBI.

BEITIOJTHSAIOT TPAKTUYECKYIO PadoTYy.

Pa3znen 5. IlpodJieMbl OMOXUMHYECKOI IKOJIOT I

(3u.)

AHTpOTIOTeHHBbIE OMOAKTHBHBIEC BEIIECTBA U IPO-
0J1eMbl XUMUYECKOTO 3arpsi3HEeHUs1 Onocdepsl.
DKOIOTHYECKH 0e30MacHbIE CIOCOOBI BO3AEHCTBHUSA
Ha pa3IUnYHbIC BUJIbI )KUBOTHBIX, PACTEHUHN U MUK-
POOPraHu3MOB.

Ilpakmuueckaa padooma

N3ydeHue BIUSHUSA XUMHUYECKUX 3JIEMEHTOB Ha Op-
TaHU3M YeJIOBeKa

AHaTM3UPYIOT AaHTPOTIOTEHHBIE OMOAKTUBHBIE BE-
IIeCTBa W MPOOJIEMBI XHMHYECKOTO 3arps3HCHUS
O6uocdepsl, IKOJOTHIECKHA Oe30TMacHbIE CIOCOOBI
BO3JICHCTBUS HA PA3IMYHBIC BUJIBI )KUBOTHBIX, Pac-

TEHUH U MUKPOOPraHU3MOB.
BbINOHAIOT TPakTHYECKYIO padoTy.

Paznen 6. buoxumus u meauuuna(s 4.)

®u3znosoruyeckas 1 MaTtoJoruyeckasl pojib HEKOTO-
PBIX 2JIEMEHTOB B OpraHU3Me.

buoneoprannueckas xumus. CoequHEHUS MeTal-
JI0B B opranusme 4enoBeka. CozepikaHie MEeTajuioB B
KOMITOHEHTaX KPOBHU 3[I0POBOTO UeJIOBEKA.
buonoruueckne QyHKUMH ~ METAJIONPOTEHUHOB.
IIpakTHyeckue padoTbl

BrsiBrnenue HeocTaTka U M30bITKA MOHOB METAILIOB
Ha OpraHK3M YeJIOoBeKa.

W3yuenue cocraBa npenapara «Deppormieke»

BBISBASIOT pOJIb XUMHUYECKUX 3JIEMEHTOB U UX Be-
IIECTB B KUBBIX OpraHU3Max.
BhINOJHSAIOT TPaKTUYECKYIO padoTy.

Peseps (34.)

TpeOoBaHue K YPOBHIO NOATOTOBKH YUAIIUXCHA

IInanupyemble pe3yJbTaThl 00y4eHHA

Jluunocmmuule pesyibmamabl.

- (I)OpMI/IpOBaHI/Ie BCCCTOPOHHE 06p330BaHHOI71, WHUILIMATUBHOM U YCHGMHOﬁ JIUYHOCTH, 06naz[a10—
IIeH CUCTEMOM COBPECMECHHBIX MUPOBO33PCHYCCKUX B3IIA10B, IECHHOCTHBIX OpHeHTaHHﬁ,

HHS;

(1)OpMI/IpOBaHI/IC HHCﬁHO-HpaBCTBCHHLIX, KYJIbTYPHBIX U 3TUYCCKUX ITPUHIIUIIOB U HOPM IMOBCIC-

OCO3HAaHUEC 3HAYMMOCTH U 06H_IHOCTI/I r100alIbHBIX HpO6J’ICM YCJI0BCUYCCTBA,
3HAHUC OCHOBHBIX NPUHIOUWIIOB U NIPpAaBUJI OTHOIICHHUA K KHBOM npupoae, OCHOB 3I0POBOIO 00-

pas3a )XU3HU U 3I[0p0BBCC6CpCI‘aIOH_[I/IX TeXHOHOTHﬁ;
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c(OPMHPOBAHHOCTH MMO3HABATEIBHBIX HHTEPECOB M MOTHBOB, HAIIPABJICHHBIX HA U3Y4EHHE JKU-
BOM IPUPOJIbI; UHTEJUIEKTYAJIIbHBIX YMEHUH (J10Ka3bIBaTh, CTPOUTH PACCYXKJIEHUS, aHAIU3UPO-
BaTh, CPABHUBATb, J€JIATh BBIBOJIBI U Jp.); SCTETUUECKOIO OTHOIIEHHUS K XKHUBBIM 00BbEKTaM.

Memanpeomemuule pe3yibmamoi:

OBJIaZICHUE COCTABIIIOLUIMMHU UCCIEI0BATEIbCKON U NPOEKTHON JEATENbHOCTH, BKIIOUAs yMe-
HUS BUJETh MPOOJIEMY, CTaBUTh BONPOCHI, BBIIBUTaTh I'MIIOTE3bI, JaBATh ONPEICICHUS MOHS-
THSIM, KJIaCCU(UIIPOBATh, HAOIIOAATH, POBOANTH SKCIIEPUMEHTHI, JITIaTh BBIBOIBI U 3aKIIIOYE-
HUSI, 0OBSCHSTD, JTOKA3bIBATh, 3AIUIIATH CBOU HJICH;

yMeHue paboTarh ¢ pa3HBIMH UCTOYHHUKAMHU WH(POPMALUU: HAXOIUTh MH(POPMAIHIO B pa3Iny-
HBIX UICTOYHHMKAX (TEKCTE yueOHHKA, HAYYHO-TIOMYJIIPHOM JTUTEpaType, CII0OBAPSAX U CIPABOYHU-
Kax), aHaJIM3UpOBaTh M OLIEHMBATh MH(OpMaIMio, MpeoOpa3oBbIBaTh UHPOPMALUIO U3 OJHOMN
(hopMBI B IPYTyI0; COXpaHsTh, IEpeAaBaTh U NPEACTABIATh HH(OPMALIMIO B BUJE IPE3EHTALIUU
C TIOMOIIIBbIO TEXHUYECKUX CPEACTB U NH(POPMALIMOHHBIX TEXHOJIOTHl;

CIOCOOHOCTH BBIOMPATH 1EJIEBBIE U CMBICJIOBbIE YCTAHOBKH B CBOMX JIEHCTBUSAX U MOCTYIKAX IO
OTHOIIEHMIO K )KMUBOM MPHUPOJE, 30POBBIO CBOEMY U OKPYXKAIOIINX; YMEHUE aJIeKBATHO HUCIIOJIb-
30BaTh peUYEBBIE CPEACTBA JJIsl IUCKYCCHH U apryMEHTAIMH CBOEH MO3UIMH, CPABHUBATH PAa3HbIE
TOYKH 3pEHUS], apTyMEHTUPOBATH CBOIO TOUKY 3pEHUSI, OTCTAUBATh CBOIO MO3ULINIO, YMEHHE OIle-
HUBATh C TO3UIIMIA COLIMATIBHBIX HOPM COOCTBEHHBIE MMOCTYNKH U MOCTYIKU APYTUX JIIOJEH;
yMEHHE B3aUMO/JIEHCTBOBATH C JIOAbMH, padOTaTh B KOJUIEKTUBAX C BBIIIOJHEHUEM Pa3INYHbIX
COLIMANIbHBIX POJIEH, IPECTABIATH Ce0sl, BECTU JUCKYCCHUIO U T.II.

IIpeomemnvie pezynomamei:

MMOHMMAaHKE POJIM €CTECTBEHHBIX HAyK B PEIICHUH COBPEMEHHBIX MPAKTHUYSCKUX 3a7a4 YeJI0Be-
YeCTBa U III00aIbHBIX MPOOJIEM; TPEICTABICHUE O COBPEMEHHOW HayYHOW KapTHHE MHpa U BJa-
JICHWE OCHOBaMU HAYYHBIX 3HAHWU (TEOPHIA, KOHICTIIINH, TPUHIUIIOB, 3aKOHOB M 0a30BBIX TO-
HATHH );

ymeHue paboTaTh ¢ pa3HbIMU UCTOYHUKAMU HH(GOPMAIIHH;

YMEHUE BBIJICIISTH, OMUCHIBATH M OOBSCHSITH CYIIECTBEHHBIC IIPU3HAKN OOBEKTOB U SIBJICHUH;
BBIJICIICHUE CYIIECTBECHHBIX IPU3HAKOB OMOJIOTHYECKUX 00BEKTOB (OTIIMYUTEIBHBIX IPU3HAKOB
KHUBBIX OPraHU3MOB; KJIETOK ¥ OPraHU3MOB PacCTCHUH, )KUBOTHBIX, I'PUOOB U OakTepuii, opra-
HU3Ma YEJIOBEKA);

KpOMe TOoro, o6yqa}onmec;1 JOJIKHBI BJIAACTh CICAYIOIIUMU KOMIIETCHTHOCTSMU B 00J1aCTH HCHOJIB30-
BaHHA I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaI_[I/IOHHI)IX TEXHOJIOTHIA: KOMIICTCHIIU B C(bepe IIEPBOHAYAIIBHOI'O
I/IH(bOpMaI_[I/IOHHOl"O IIOHUCKaA:

BBIJICTISATH KIIIOYEBBIE CII0BA 111 MH(OOPMAIIMOHHOTO TIOUCKA;

CaMOCTOSITEIbHO HAXOAUTh HH(GOpMAIUIO B UHOPMAITMOHHOM TOJIE;

OpraHu30BaTh MOUCK B ceTh MHTEpHET ¢ MpUMEHEHUEM Pa3IUYHbBIX TOMCKOBBIX MEXaHU3MOB;
TEXHOJIOTMYECKHE KOMIIETCHIINH:

COCTaBIIATH IUIaH 000OIIEHHOTO XapaKTepa;

MepeBOIUTH MHGOPMAIIIO U3 OJTHON (POPMBI IPECTABICHUS B JPYTYIO;

HCI0JIb30BaTh 0a30BbIC U PACHIMPEHHBIE BOZMOKHOCTH UH(DOPMAIIMOHHOTO MOKCKa B ceTu WH-
TEPHET; MPEIMETHO-aHATUTUYECKUE KOMITETCHIIUU:

BBIJICTISATH B TEKCTE TJ1aBHOE;

aHAIM3UPOBATH HHPOPMAIIHIO;

CaMOCTOSITENIBHO JIeJaTh BHIBOABI M 000OIIEHNS HAa OCHOBE MOIYYeHHON HHOpMAIUH; ornepa-
LUOHHO-/IESITEIbHOCTHBIE KOMIIETEHIUU:

OTCTanBaTh COOCTBEHHYIO TOUKY 3pEHUSI.

B pesynbrate 00ydeHust o0yqaronuiics HayYuTCst:

XapaKTepu30BaTh (OMUCHIBATh) OCHOBHBIE YPOBHU OpraHU3alMy KUBOM MPUPOJIbI, UX KOMIIOHEHTHI,
MPOLIECCHl U 3HAYEHUE B IPUPO/IE; MMOHATHE «OHOCHCTEMAY;

MPUMEHSATH 3HaHUS 10 OMOJIOTUH [T (OPMHUPOBAHUS KaPTUHBI MUPA; T0Ka3aTeIbCTBA €JMHCTBA
OpPraHMYECKOTO0 MHPA;
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— BIIAJCTh YMCHHSIMH CPAaBHUBATH, JOKA3bIBATh; BEIWICHSITH OCHOBHBIC UICH B yUeOHOM MaTepHase

OOy4JarImuiics MOJYYHT BO3MOKHOCTH HAYYUTHCS:

— ObvacHamb ponb 6UOL02UYECKUX MeopUll, 2Unome3 8 YOPMUPOSAHUU HAYUHO20 MUPOBO33PEHUS —
Hocum 06006waowull xapakmep u 6xkioyaem 6 ceds ciedyloujue yMeHus:

AN N N N NN

<

BBIJICIATH O0OBEKT OMOJIOTHYECKOTO UCCIIETOBAHMS U HAYKH, U3Y4JalOINe JaHHBI 00BEKT;
OTJINYaTh HayYHbIE METO/Ibl, UCIIOJIb3yEMbIE B OMOJIOTUH;

OTIpENIENATh MECTO OMOXMMHYU B CHCTEME €CTECTBEHHBIX HAYK;

000CHOBBIBATh €MHCTBO OPraHMYECKOTO MHPA;

BBIJIBUTaTh TMIIOTE3bl U OCYILECTBIATH UX IPOBEPKY;

OTJINYaTh TEOPHUIO OT FUIOTE3bI;

0O0BSACHATH OTPUILATENIBLHOE BIUSHUE aJIKOTOJIsI, HUKOTHHA, HAPKOTHUYECKUX BEILIECTB Ha pa3BU-
THE 3apO/IblllIa YEIOBEKa; BIMSIHNE MyTareHOB Ha OpPraHU3M 4eJI0BeKa, SKOJIOTMUYEeCKUX (aKTo-
POB Ha OpPraHU3MBblI;

HaXO0JUTh UHPOPMAIIHIO O OMOJIOTMUECKUX 00bEKTaX B Pa3IMUHbIX HCTOUYHUKAX (YU4EOHBIX
TEKCTaX, CIIPaBOYHUKAX, HAYYHO-TIOMYJISIPHBIX U3/1aHUSAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pe-
cypcax IHTEepHET) U KpUTUYECKHU €€ OLICHUBATh.

— O0wsacHAmMb ponb OUOL02UYECKUX Meopull, Uoell, NPUHYUNOS, 2UNOMe3 8 POPMUPOBAHUL COBPEMEH-
HOUL eCMeCmeeHHO-HAYYHOU KAPMUHbL MUPA — HOCUM UHME2PAMUBHBLIL XapaKkmep U 8KIouaem 6
cebs cnedyrowue ymMeHus:

v

v

OTJINYaTh OMOJIOTHYECKHE CUCTEMBI OT 0O0BEKTOB HEXKMBOU MTPUPOJIBI;

CpaBHHMBATh OMOJIOTUYECKUE OOBEKTHI (XUMUYECKHI COCTaB TeJl )KMUBOW U HEKUBOM MPUPO/IbI)
U JieNaTh BBIBOJIbI HA OCHOBE CPAaBHEHUS;

pelaTh 3JIeMEeHTapHble OMOJIOTHYECKUE 3a1a4H;

— Hcnonvzosams npuo6pemeHHble SHAHUA U YMEHUA 6 npcmmuuecxoﬁ oessmenbHOCmu U NOECEOHEBHO
HCU3HU.

v

OIICHUBATh STHUYECKHE aCIIEKThl HEKOTOPBIX MCCIICIOBAHUI B 00JaCTH OMOTEXHOJIOTHUH (KIIOHH-
pOBaHNE, UCKYCCTBEHHOE OILIOZOTBOPECHHUE).

Cnoco0bl 1 popMbI OLIEHKH TOCTUKEHUS Pe3yJbTATOB 00yUeHUs

CriocoObl ocTrH)EeHUS ¥ (POPMBI OLICHKH PE3yJIbTAaTOB M KOHTPOJIS: MPAKTHYECKUE U J1a0OpaTOPHBIE
paboThl, UCCIeIOBATENbCKAs JESTENLHOCTD YUAINXCs, OLEHKA YPOBHS BJIaJICHUI KOMIIETEHIIUSIMH,
JUCTBI HAOIOICHUH, pe3yabTaThl TECTUPOBAHUI, MPOEKTHAsS paboTa, IMCT UHIMBUTyaIbHBIX TOCTH-
KEHUI, UTOroBasi MpoBepoyHas padoTa.

Y4eOHO-MeTOAUYECKOEe 1 HHPOPMALIMOHHOE o0eceueHne

Cnucok JuTepaTypsl UIsl YYUTeJs.

1.

W

© oo ~No O

buoxumus. 10-11 xnaccesr: yueb. mocobue mias oOmieoOpaszopar. opranuzanuii/ [H.B.Antumnos,
JI. K. dasnoBa, A.A.Ilaxomos, JI.C.TpetbsixoBa]. — M.: IIpocsemenue, 2019.-(Ilpodunsnas
mkona). 128 c. : um.

I'abpuensn O.C. 'otoBumces k ET'D. M., [Ipoda, 2003.

I'abpuensn O.C., OctpoymoB W.I'. HactonbHas kaura yuurens xumun. M., bauk, 2001.
Ky3smenko H.E., Epemun B.B., [TonkoB B.A. Hauana xumuu. M., Ox3amen, 2004.
Jlenunpxep A. buoxumus. M., Mup, 1974.

[Muayruna I'.B. Xumus u noBceAHEBHAsI )KU3HDb yenoBeka. M., Jlpoda, 2004.

IIpockypun N.K. buoxumus. M. Baanoc-IIpecc, 2004.

brnox, P., Jlecrpanx, P., Ligeiir, I'. Xpomarorpadus na 6ymare. - M.: 1, 1954,

bepesos T.T., Koposxun b.®. buonoruueckast xumus. — M.: Meaununa, 2002.

I'pun H., Cmaym V., Teiinop /{. buonorus. T 1-3. — M.: Mup, 1990.
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10. [Tporpammsbl 31eKTUBHBIX KypcoB. buosnorus. 10—11 kmaccel. [Ipodunbsaoe oOyuenne/ ABT.-
cocraBurenu B.U. CuBormnazos, B.B. [Taceunnk. — M.: [Ipoda, 2005.

CHucoK JuTepaTypshl IVIsl 00y4a0ImMXCs
1. Buoxumus. 10-11 xmaccer: yae0. mocodue ms obmeodpaszosart. opranm3anuii/ [H.B.AHTHIIOB,
JI. K. MasnoBa, A.A.IlaxomoB, [I.C.TperpskoBal. — M.: [IpocBemenue, 2019.-(Ilpopunbuas
mkona). 128 c. : un
2. Ilyzoexun A.I1. Tlpaktukym mmo obmieit 6uonoruu: mocodue s yqanmxcs 10—11 kmaccos 06-
meoOpazoBarenbHbIX yupesxkaenuii / A.IL. ITyroekun, H.A. IlyroBkuna. — M.: IIpocBemenue,
2002.

3. [Ilycmosanosa JI.M. Ilpaktukym o ouoxumun. — Pocros-Ha-Jlony: @ennkc, 1999.

KaneH;[apﬂo--TeMaanecxoe NJIaHUPOBAHUE

13



Kypca 1no Bb16opy «bunoxumus»

VYautens YpazoekoBa Azanus XapucoBHA
l'on cocraBnenus 2019 r

Knacc 10

OO11ee KOJIMYECTBO YacoOB TIO TUIaHy — 35

KanennapHo-TemMaTHuecKoe MIaHUPOBAHUE COCTABICHO Ha OCHOBE pabodyeil mporpaMMbl Kypca o BbI-
6opy «buoxumus» 10-11 kmacc

Ne KoauuecTBO Jara

n/n Tema ypoka 4acoB ILnan \ dakr

Paznen 1. Beaenme (2 u.)

1. buoxumus u 310poBke, Onpeeienne ONOXUMIH, 3a- 1
naun OMOXUMUH, 001acT uccienoBanus. [Ipeamer
ouoxumun. bruoxumust u gpyrue 6uoIoruuecKre
Hayku. Mcropust GMOXUMUM.

2 DKCHepuUMEHT Kak MeTo1 B Onoxumun. OCHOBHBIS 1
JNOCTHXKEHHS] OMOXUMUHU.

Paznen 2. Xumuueckwuii coctaB opranusma (3 4.)

3 DNIEeMEHTHBIN COCTaB opraHu3Ma. Makpo- U MUKPO- 1
AIIEMEHTBHI, YIBTPaMUKPOIEMEHTHI, UX POJIb B Opra-
Hu3Me. [ToTpeOHOCTh OPraHu3MOB B XHMHYECKHX
AIIEMEHTaX

4 XUMHUYECKUH COCTaB )KMBOro opranuzma. CTpyKkTypa 1
u ¢yHKIIMA OrMomosiekysn. OCHOBHBIE KJIacChl OMOMO-
JIEKYJI.

5 Ilpakmuueckasn paboma Ne 1 1
OmnpeneneHne IEMEHTHOTO COCTaBa )KUBBIX Opra-
HHU3MOB.

Pazgen 3. Kierka (2 4.)

6 Kierka — QJICMCHTAapHast FCHETUYCCKAA U CTPYK- 1
TypHO-(l)YHKL[I/IOHaJIbHaH CAWHHIA )XUBOI'O.
CpaBHI/ITCHLHaﬂ XapaKTCPpUCTHUKA KIICTOK OpraHnus-
MOB pa3HbIX LAPCTB.

7 Ilpakmuueckasn paboma Ne2 1
KneTku KUBBIX OpraHu3MOB

Paznen 4. YraeBoan (8 4.)

8 Knaccugukanus yrneBo1oB. @yHKIIUHN YTIEBOJIOB. 1
9 Ilpakmuueckaa paboma Ne3 1
OmnpenesneHue yrieBo10B B OBOIIAX U (PPYKTaX.
10 | Ilpaxmuueckas paboma Ne 4 1
IIpoBeneHne KaueCTBEHHBIX peakifii Ha yrie-
BOJIBI.
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11

Ilpakmuueckan pabomahe5
KouinuecTBeHHOE ONpeieNIeHUE YIIEBOAOB.

12 | IIpakxmuueckasn pabomaNe6
HcciienoBanue CBOMCTB caxapo3bl.
13 | llpakmuueckas pabomaNe7
HccenepoBanue CBOMCTB Kpaxmaiia
14 | Hpakmuueckan padomaiNe8
Brinonnenue TectoBbix 3aganuit EI'D.
15 | 3auerHas pabora

Paznen 5. Kupwi (7 4.)

16

Jlununel. Knaccuduxanus nunuaos. buonornueckue
¢bysakun munuaoB. CTpykTypa KUpoB. THIIBI )KUPOB.
®dochonunuipl, TMIONPOTEUAb, IIUKOIUIUIBL. 30-
npeHoubl. CTepouIbl.

17

Ilpakmuueckaa paboma Ne9
HccnenoBanue CTpOCHUS U CBOMCTB >KMPOB. Xa-
paKTEepHBIE PEAKITUU Ha )KUPHI.

18

Ilpakmuueckaa paooma Ne 10
NccnenoBanus cBoCTB 00pa3oB paCTUTENbHBIX U
YKUBOTHBIX KUpoB, [TAB.

19

Ilpakmuueckan paooma Ne 11
DKCTPAKIUS JTUTTATHON PpaKIIUU U3 KEITKA KypH-
HOTO ila

20

Ilpakmuueckan paooma Ne 12
Pemenue pacueTHbIX 3a1a4

21

Ilpakmuueckas paooma Ne 13
Brinonaenue tectoBrIx 3aganuil EI'D.

22

3auemnan paooma

Paznen 6. AMUHOKHCJIOTHI (3 4.)

23

AmunokucioTsl. CBolicTBa aMUHOKHKCIOT. buosoru-
Yyeckue (PYyHKIIMM aMUHOKUCIOT. THITbI aMUHOKHC-
JIOT.

24

Jlabopamopnasa paboma Ne 1
KcantonpoTenHoBas peakius Ha O€IKU pa3HbIX
OpraHU3MOB.

25

Jlabopamopnas paboma Ne 2
AMGbOTEpPHOCTH AMHUHOKHCIIOT

Pa3znen 7. beaku — ocHoBa ku3uu (6 4.)

26 | benku. Homenknatypa nentunoB. CTpyKTypsl Oen-
koB. Tumel 6enkoB. JleHaTypaius u peHyrapanus oen-
KOB.
27 | Ilpaxmuueckas paoomaNel4
HccnenoBanue BemecTs Ha HATMYHE OEITKOB.
28 | Ilpaxmuueckasn paooma Nel5
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Ocaxzaenue OETKOB HAarpeBaHUEM U XUMHYECKUMH
arcHTamu

29 | IIpakmuueckasn pabomaNel6 1
Paznenenue anpOyMHHOB ¥ TJIOOYIMHOB SUYHOTO
0eJIKa METOJIOM BbICAJIMBAHUS

30 | IIpakmuueckasn paooma Ne 17 1
KauecTBeHHbIC peakinu Ha OCITKU
31 | IIpakmuueckasn paboma Ne 18 1

Pemrenne pacyeTHsIX 3a1a4.
BrimosiHeHue tectoBbIX 3amanuii EI'D.

Pa3zzen 8. KomnbroTepHoe MoieJIMpOBaHUE M BU3YaJIH3alHs CTPYKTYPbI OuoMoteky.a( 3 4.)

32- | KoMmmbpoTepHOE MOJEIMPOBAHUE W BU3YyaIU3AIHSI 2
33 | cTpyKTypbl OMOMOJIEKYST Ha Pa3HBIX YPOBHSIX

34 | IIpakmuueckasn pavoma Ne 19 1
3D — MontenmpoBanyie OETKOBOW MOJICKYITHI.
35 | UtoroBoe 3aHsATHE 1

Hrorosas npoBepounasi pabota
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KanenpapHo--temaTuveckoe iaHUpPOBaHUe
Kypca 1no Boi6opy «buoxumus»

Kinace 11
OO11ee KOJIMYECTBO YacoB 1O TuTaHy — 34

KanennapHo-TemMaTiuecKkoe IIaHUPOBAHUE COCTABICHO HA OCHOBE paboueil mporpaMMbl Kypca MO BbI-
6opy «buoxummusi» 10-11 kmace

Ne KoauuecTBo | Jlata

n/n Tema ypoka 4acoB Ilnan \ dakr

Paznen 1. T'erepounkinyeckue opranndyeckue coequHenusi. HykyiiemHoBbie kuciaoroi(7 4.)

1. | Oprannyeckue MOJIEKYJbl: HYKJICHHOBBIE KHUCIIOTHI. 1
OcoOeHHOCTH CTpOEHHS] U 3HAYEHUE HYKJIEMHOBBIX
KHCJIOT.
2 ['eneTndeckuit ko Perymnsius MaTpuyHOTO CHHTE3A. 1
3 Ilpaxmuueckas paooma Ne 1 1

KadecTtBeHHBIE peakIiy M MMyPUHOBBIE OCHOBAHMS
u octaTku pochopnoii kucnotel B JJHK

4 Ilpakmuueckasn paoboma Ne 2 1
Crpoenune JIHK

5 Ilpakmuueckas paoboma Ne 3 1
Pemenne 3a1a4 Mo MOJISKYISIPHOM OHMOJIOTHH.

6 Ilpakmuueckasn paboma Ne 4 1
Brimomaenune TectoBeIx 3aganuii EI'D.

7 3aueTHas pabota 1

Paznen 2. Meraooum3m (8 4.)

8 MeTaboa13M - 0OMEH BELECTB U SHEPrUM. 1

9 Drarbl SHEepreTudeckoro oomeHa. ®oToCUHTE3, XeMO- 1

CHHTE3.

10 | Cunre3 GenkoB. 1

11 | Hpakmuueckan paboma Ne 5 1
W3ydenue cBoicTB xjopoduiiia

12 | lIpakmuueckan paboma Ne 6 1

Paznenenne X10poIIOB C MOMOIIBIO Oymak-
HOM XpoMartorpaduu

13 | Ilpakxmuueckasn paboma Ne 7 1
Penienue 3a1a4 Mo MoJIeKyJIsIpHOM OHOJIOTHH.
14 | Ilpakxmuueckan paboma Ne 8 1
BrinosiHenue TectoBeIx 3aganuii EI'D
15 | 3auerHas pabota 1

Paznen 3. I'eHeTuka yesnoBeka u 6uoxumus (3 4.)

16 | 'eneruka — Hayka O HAcCJEICTBEHHOCTH U U3MEHYHU- 1
BOCTH. XapakTep HacleIOBaHUS MPU3HAKOB Y YEN0-
BEKa.
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17

['eneTnueckue 0CHOBBI 310pOBbsl. BiusiHue cpenbl Ha
TEHETHYECKOE 3/I0POBbE YesnoBeKa. ['eHoTuI u 310po-
BbE YeJIOBEKA.

18

Ilpakmuueckasn paboma Ne 9
I/I3y‘-IeHI/I€ BIIMAHUSA XUMHUYCCKHUX JJIEMCHTOB U BC-
IIECTB HAa TEHETHYECKOE 3/I0POBbE UEIIOBEKA.

Paznen 4. T'opmonbl. @epmenTsl. Buramunsl. (5 4.)

19

Knaccugukamnus ropmonos. [Ipamenenue ropMOHOB
B MEIHIIVHE U CEIIbCKOM XO3HCTBE.

®epmenTsl. PepMeHTaTUBHBIE IIpoLiecChl. Bura-
MUHBI.

20

Ilpakmuueckasa paboma Ne 10
N3yuenne xaTanUTHYECKON aKTUBHOCTU (epMeH-
TOB CIIIOHBI, JKEITyI0YHOI0 COKa

21

Ilpakmuueckasa paooma Ne 11
N3yuenne xaTanTMTHYECKON aKTUBHOCTH (epMeH-
TOB Pa3JINYHBIX PACTCHUI

22

Ilpakmuueckan paooma Ne 12
Pemenne 3aga4d mo MoOJIEKYISIPHOM OHMOJIOTHH.

23

Ilpakmuueckasn paoboma Ne 13
BrimonHenne tecToBhIX 3aganuii EI'D.

Paznen 5. IIpoG/ieMbl GHOXHMHUYECKO# IKo0JI0THH (3 4.)

24 | AaTpomoreHHbie OMOAKTHUBHBIE BEIIECTBA M TIPO-
OJIeMBl XHMHUYECKOTO 3arpsi3HeHHs Onocdepsl.

25 | Dkosornueckn 0e30IacHbIE CIIOCOOBI BO3IEHCTBHSA HA
pa3IM4YHbIC BUBI )KUBOTHBIX, PACTEHUI 1 MHKPOOPra-
HU3MOB.

26 | Ilpakmuueckas paooma Ne 14

I/IsyquI/Ie BJIMAHHA XUMHUYCCKHUX 3JICMCHTOB HaA OP-
TaHU3M YC€JIOBCKa

Paznen 6. buoxumust u meauuuna(s 4.)

27 | ®u3nonoruyeckas M MaToJOTHYECKAs POJIb HEKOTO-
PBIX DJIEMEHTOB B OpraHU3Me.
28 | buoneoprannyeckas xumust. CoeJMHEHUS METAJIOB B
opranusMe 4enoseka. CoJeprkaHre METaIOB B KOMITO-
HEHTaX KPOBH 3/I0POBOTO YEJIOBEKA.
buosiornyeckne GyHKIIMN METaJIONPOTEHHOB.
29 | IIpakmuueckasn paboma Ne 15
BeisBneHye BAMSHUSA HeJOCTaTka U M30bITKA MOHOB
METAJUIOB Ha OPraHU3M YeJIOBEKa.

30 | IIpakmuueckasn paboma Ne 16
W3yuenue cocraBa npenapata «Pepporiexc»

31 | UtoroBas mpoBepouHas paborta

32- | Pe3epB — 3 uaca

34
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