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[Tpu pa3paboTke paboyeii MPOrpaMMbl AUCIUIIIUHEL B OCHOBY ITOJIOXKEHHI:

1) ®I'OC CIIO mo 33.02.01 ®apmanus Ha 6a3e OCHOBHOTO 001ero o6pa3oBaHUs, YTBEPKIEHHHIN
npuka3oM Munuctepctsa [Ipocemenns Poccutickor @epeparuu 13 utong 2021 Ne 449

2) YueOHbiit nnad nmo crneuuanbHocTd 33.02.01 ®apmarnus Ha 6a3e 0CHOBHOTO 00mero o6pa3oBaHus,
yTBepXkaeHHBN pekTopoM ®T'BOY BO KpacI'MY um. npod. B.®. BoitHo-fAceHenkoro MuH3mpaBa
Poccunl7.05.2023 r.

Pa6oyast mporpamMMa OUCIUIIIUHEL 0oqo6peHa Ha 3acemanuu Kadenpsl (TpoTokoir Ne 10 ot 15 uions 2023
T.)

P

3aBeqmyiomui otoenenusa Gapmanus [ByxunsHas H.B.

Pa6oyas nmporpamMma AUCIHUIINHLEL ogoOpeHa Ha 3acemanuu Kadenpsl (mpoTtokoin Ne 10 ot 15 utonsa 2023
T.)

. 2l
3aBenymomumii otaenenus JlabopaTopHas THATHOCTHKA ~ / Heuecona XK.B.

Pabouasi mporpaMMa OMCIUILINHE OmoOpeHa Ha 3acemanuy Kadenps! (mpotokon Ne 10 ot 15 urors 2023
T.)

. o
3aBenytommi otoeneHus CeCTpUHCKOe geno -7 ~ Kynpsieuesa B.B.
CornacosaHso:
PykoBoguTens ®apmalieBTUUeCKOro Kojunenxka -/ Cemotuna I'.B.
23 mioHa 2023 .
[TpencenaTens LIMK O6menpodeccroHanbHBIX TUCIUILINH 7 Hounrysosa E.E.

[Iporpamma 3aciylllaHa ¥ YTBepXkKOeHa Ha 3acefaHuu Metogudeckoro coBeTa ®K (mportokom Ne 10 ot 21
nuioHg 2023 1.)
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ABTODBI:
- Hourysosa E.E.

- 'ycesckas E.A.



1. BBogHas 4acTh
1.1. IlmaHupyembie pe3yIbTaThl OCBOEHHS 00pa30BaTe/IbHON MPOrpaMMbI 10 THCITHIIIHHE

LUens ocBoeHWS OUCHUNIUHLE "Buonorusg" COCTOUT B MONy4deHWe (PyHOAMeHTANIbHHIX 3HAHUU O
O6MOoOTUYEeCKUX CHCTEMAX M IIpolieccax, mpoucxomsauux B HuX. OcBoeHHe cofepxkaHUS y4yeOHOM
OUCLUIIIUHBL 00ecreuynBaeT JOCTUXKEHNUE CTYOEeHTaMy CIIeyIOIIUX Pe3yIbTaToB:

JInunoctHex (JI):

JI-4. ®u3U4eCKOro BOCIUTAHUA:

JI-4.1. chopMHUPOBAHHOCTH 3TOPOBOTO U Oe30macHOTro o0pa3a XKU3HU, OTBETCTBEHHOT'0 OTHOIIEHUS K
CBOEMY 3[I0POBLIO;

JI-4.3. aKTHBHOE HENpPHUSTHE BPEOHBIX MPUBHIUEK ¥ MHHX (HOpPM NMPUUYMHEHUS Bpeda Ppusmdeckomy u
TICUXUYECKOMY 3[0POBBIO.

JI-5.TpymoBOTO BOCTIUTAHUS:

JI-5.4. TOTOBHOCTE ¥ CIIOCOOHOCTH K 00pa30BaHuUI0 1 CaM000Pa30BaHUIO Ha IIPOTSKEHUH BCel KU3HU.

JI-7. lleHHOCTH Hay4YHOT'0 IIO3HAHHU:

JI-7.2. cOoBepIIeHCTBOBaHME S3HIKOBOM M UMTATEJIbCKOM KYIbTYPH KaK CPefCTBa B3aMMOJEHCTBUSA MEXKOY
JIIOObMY U ITO3HAHUS MUDPaA.

MeTtanpegMeTHHIX (M):

M-1. OBnaieHre YHUBEPCAIBHEIMY YI€OHBIMY [T03HABATEIbHEIMY I€ACTBUSIMU:

M-1.1. 6a30BBIe TOTUYECKHUE OEeHCTBUA:

M-1.1.3. onpenensTs Lienu OeATENNbHOCTH, 3aaBaTh ITapaMeTPH U KPUTEPUY UX NOCTUKEHUS;

M-1.2. 6a30BLIe HUCCIenOBaTeILCKUE NeHCTBUL:

M-1.2.1. BnapmeTh HaBbHIKaMU y4eOHO-MCCJIeNOBaTEIbCKOM U NMPOEKTHOW AESTEeNbHOCTH, HaBHIKAaMU
paspeleHust npobnem;

M-1.2.4. bopMupoBaHre Hay4YHOTO THUIIa MBIIIJIEHUS, BlafeHNe HayYHOU TEPMUHOIOTHEN, KII0YEBEIMU
TIOHATHSIMU U METOHAMU;

M-1.2.7. aHanmM3UPOBaTh MONIyYEeHHBIE B X0l PEIIeHUs 3aflauyl pe3ylbTaThl, KDUTUYECKU OLIEHUBATh UX
IOCTOBEPHOCTL, TPOTHO3WPOBAThH U3MEHEHNE B HOBBIX YCIIOBUAX;

M-1.3. Pabora ¢ uHpopMaImei:

M-1.3.1. BnageTh HaBLHIKAMH IONYyUYeHUS MHPOPMAIMK U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENIHHO
OCYIIEeCTBIISITh IMOUCK, aHAJIW3, CHCTeMaTH3alui0 U UHTEPIPeTallni0 NHPOPMAIUd Pa3NUYHBIX BUOOB U
dhopM IpefcTaBIeHNS.

M-2. OBnafieHre YHUBEPCATbHEIMU KOMMYHUKATUBHBIMY I€HCTBUSMU:

M-2.1. ObeHue:

M-2.1.5. pa3BepHYTO U JTOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C MUCIIOIb30BaHUEM S3LIKOBHIX CPELCTB;
M-2.2. CoBMecTHas OesITeIbHOCTh:

M-2.2.1. mOHMMATh U HUCIIOIb30BATh IPEUMYINIECTBA KOMAaHIHON U HHIUBUIYATbHON PAabOTHL.
M-3.0BnapmeHne yHABEPCATbHEIMU PETYISITUBHBIMYU OEeNUCTBUSIMU:

M-3.1. CamoopraHu3anus:

M-3.1.1. caMOCTOATEIHLHO OCYIIECTBIATH II03HABATENbHYIO IeSTEIbHOCTD, BLISIBIIATL TPOOJIEMEl, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3alaYy B 00pa30BaTENIbHOM [IeSITEIbHOCTU U XKU3HEHHBIX CUTYalusX;

M-3.2. CaMOKOHTPOIIb:

M-3.2.2. BnafeTh HaBHIKaMU MTO3HABaTeNbHOU pedIeKCUU KaK 0CO3HAHMUSA COBEpPIIaeMBIX AeUCTBUU U
MBICITUTENIBHEIX TTPOIIECCOB, UX PE3YNIhTAaTOB U OCHOBAHUM;;

M-3.4. TIpuHsTue cebs U OPYTUX JTIOOEN:

M-3.4.2 npuHUMAaTh MOTUBHL U apTYMEHTHI APYTUX JIIOOEU IIPU aHalu3e Pe3yabTaToB OeATENIbHOCTH;
M-3.4.3 nmpu3HaBaTh CBOE IIPABO M IIPABO APYTHUX JIOfel Ha OUIUOKHY.

ITpeomeTHbIx (I1):

IT1. chopMUPOBAaHHOCTh CUCTEMBI 3HAHUM 0 MECTE ¥ POIU GHOIOTUH B CUCTEME ECTECTBEHHLIX HAYK;

[12. ymeHue BlafeTb CUCTeMON OMOJOTMYECKUX 3HAHUU, KOTOpas BKJII0YAET: OCHOBOIIOJIAralollye
O010NIOrUYeCKre TePMUHEI U TOHSATHS, OMONIOTrHNYeCKre TeOPUH, 3aKOHHI, IPUHIIUIIE, TPABUIIA, TUIIOTE3H;
[13. BnameHue CHUCTEMOM 3HAHUMK 00 OCHOBHEIX METONAX HAYYHOTO IMO3HAHWS, HUCIOIb3YEeMBIX B
OMOIOTUYECKUX UCCITeIOBAHUSX XKUBEIX 00BEKTOB U 3KOCUCTEM;



[T4. ymeHuUe BHIIENATH CYIIECTBEHHBIE IPU3HAKU: CTPOEHUS BUPYCOB, KJIETOK IPOKapUOT U 3YKapUOT;
61O0JIOTHYECKUX IIPOIIECCOB;

[15. ymeHue ycTaHaBIMBATh B3aUMOCBI3U MEX[Y CTPOeHUe U GYHKIUSMU OPraHOUIOB, 3TanaMu o6MeHa
BeIleCTB, 3TallaMU KJIETOYHOI'O IIMKJI4, 3TallaMUu 3M6pHOHaHBHOFO Pa3BUTHA, TEHOTUIIOM U (beHOTI/Il'[OM,
IIpollecCcaMy BOJIIOINY;

I16. YMEHHUE BRIABIATH OTIIMYUTEJIbHEIEC IIPU3HAKN 2KUBEIX CUCTEM; HpHCHOCOﬁJ’IeHHOCTb BHIOB K Cpefne
obutaHusg, abuoTUYeCcKUX U OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTeM, B3aUMOCBSI3el OPraHHW3MOB B
C000IIeCTBax;

[17. ymeHue UCIONIB30BaTh COOTBETCTBYIOLINE apTyMeHTH, OMOJIOrMYECKY TEPMUHOJIOTUIO U CUMBOJIUKY
719 MOKa3aTeNlbCTBa POLCTBA OPraHW3MOB Pa3HEIX CHCTeMAaTUYeCKUX I'PYII; B3aUMOCBSI3U OPTraHU3MOB U
cpernbl o0uTaHUsT; He0OXOIUMOCTH 30POBOr0 00pa3a KU3HY;

[18. ymeHUe pemmaTh MOUCKOBHIE OMONOTUYECKUE 3afayl; BHABIATH NPUUYUHHO-CIENCTBEHHEIE CBSI3U
MeXOy HCCIlefyeMBIMU OMOJIOTHYeCKUMU O00BeKTaMM, IIpoIleccaMyu U SBIEHUSMU; [ejlaTh BHIBOAH U
IIPOTHO3H! HA OCHOBAHUY II0JIy4EHHBIX Pe3Y/IbTaTOB;

[19. ymeHUe BBIOBUTATh TUIIOTE3H], IPOBEPATh UX SKCIIEPUMEHTANILHBIMU CPeicTBaMu, GOpPMYyNIUpyS Leb
UCCIIeIOBaHNUs, aHAIU3UPOBATh [I0JIy4YeHHbIE PE3YIIbTAThl U [e/laTh BEIBOIEL;

[112. ymeHUe MOTHUBUDOBAThL CBOU BHIOOD Oymymei nmpodecCUOHANIbHON OesSTEeNbHOCTH B o0nacTtu
OuOIOTUY, MEeNUIVHEL; YryOaTh O3HaBaTENIbHEN UHTEpPeC, HallpaBJIeHHEN Ha OCO3HAHHBIM BHIOOD
COOTBETCTBYIOIIEH ITpodeccuu U NpogoiKeHne OMOIOrHYeCcKoro 00pa3oBaHus B YYPeXKIEeHUIX CPeTHETO
poheCcCroHaIBHOTO U BHCIIEr0 00pa30BaHus.

1.2. MecTo yu4eOHO#M IUCHUIUTHHEI B CTPyKType IIIICC3 yHuBepcuTeTa
1.2.1. Ducuunnuaa «bromorusa» otHocuTcA K mukny I110.5.1.
Buonorus (MKOJIbHBIA KYPC)

3HaHUA:

. OCHOBHBIE TEPMUHBEI U TIOHATHUS;

. YPOBHU OpraHU3alluy XXNUBOU MaTEpPUU;

. XUMUYECKUHU COCTaB KJIETOK;

. IPUHIUI KOMITJIEMEHTapHOCTH;

. CTPOEHME TPOKAPUOTUYECKOUN M 3YKapUOTUYECKOMN KIEeTKH;
. CIT0COOBI ¥ (hOPMBI PAa3MHOKEHUS;

. IEpPUOL OHTOTEHE3a.

N OOl WN -

VYMmenus:

1. petraTh 3agaydu, UCIONIL3YS MPAHINUI KOMIIIEMEHTAPHOCTH;

2. oTnu4aTh 6aKTepuaabHY0, PACTUTENbHYIO ¥ KUBOTHYIO KIIETKY;
3. OTIMYaTh MUTO3 OT Mel03a.

HaBbIKkH:
1. monydaTs nHDOPMaINIO 13 Pa3NUYHLIX UICTOYHUKOB, B T.4. Internet;
2. CaMOCTOSATENIEHO OCYIIECTBASATh IOUCK NHGOPMALMK, aHaIN3UPOBATh U CUCTEMaTU3NPOBATh €e€.

MareMaTHKa (IIKOJILHBIH KypC)

3HaHusa:
1. anropuT™ HaxXOXKAEeHUS HEU3BECTHHIX KOMIIOHEHTOB IIPY PEILIEeHUY YpaBHEHUM.

YMmenus:

1. OKpyTIATH LieJible YHCla U AeCATUYHbIEe OPo0H, HaXOAUTh MPUOIUKEHNS YUCeTL.;
2. pemniaTh 3aayy apubMeTHIECKUM CII0CO60M;

3. HaxoOuTh 3HaYeHMe BhIpaXKEeHU, CoepKalliX CTeNeHb YUCIIa;

4. pacrioyarath 4rciia Ha KOOPOIUHATHOHN OCH;



5. pemaTs HECJIIOZKHEBIE 3aJa4YX Ha IIPOIEHTHI.

HaBbIKH:
1. pemeHne HeCIOXKHHX IMPAKTHUYECKHX PACYETHHX 3ajlad, B TOM YHCIIE C MCIOIb30BAaHHEM IIPHU
HeoOXOOMMOCTH CIIPaBOYHBIX MaTePUaioB, KalbKyIsTOPa, KOMIIBIOTEPA.

Pyccku# si3bIK (IIKOJIBHBIH KypPC)

3HaHus:
1. oCHOBHEBIE Pa3deribl TMHIBUCTUKY, OCHOBHEIE €IMHUIIE SI3bIKA ¥ PEYH.

YMmenus:

1. UCIIOB30BaTh CMEICTIOBOE UTEHME IS M3BJIeUeHUS, 00001IeHUS ¥ CUCTEMATH3aIluY HHPOpMaIuu nu3
OJHOTO WX HECKOJIbKUX UCTOYHUKOB C YYETOM IIOCTaBJIEHHBIX Lieiel;

2. BOCIpUHUMATh U (POPMYyIUPOBATh CYXK[OEHUS, BEIpaxkaTh 9MOIMU B COOTBETCTBUU C YCIOBUIMU U
nensiMu o0IIeHUsd; BhpaxaTh ceOd (CBOIO TOUKY 3peHMS) B AUAlOrax U OUCKYCCUSAX, B YCTHOU
MOHOJIOTUY€ECKOM pe4y U B MUCbMEHHBIX TEKCTaX;

3. co3maBaTh YCTHEIE MOHOJIOTHYECKHE BEICKA3bIBaHUS;

4. yCTHO epecKa3blBaTh IPOYUTAHHLIM UM IPOCIYIIaHHEMN TEKCT.

HaBbikn:

1. cobmomaTh Ha MUChME HOPMEI COBPEMEHHOTO PYCCKOT'0 JIUTEPATYPHOTO SI3LIKA;

2. OCYITECTBIISITh BEIOOP SI3LIKOBHIX CPEJICTB [IJIST CO3MAaHMS BEICKA3BIBAHUS B COOTBETCTBUM C IIETTbI0, TEMOU
¥ KOMMYHUKATUBHBIM 3aMBICIIOM;

3. BJIaieTh Pa3NIUYHLIMU BUAAMH YTEHUS: IPOCMOTPOBEIM, 03HAKOMHUTEJILHBEIM, N3y4alOMIUM, ITIOMCKOBEIM.



2.2, Pa3gensl IMCOUIUIHHBI (MOOY/Is1), KOMIIETEHIIMH U HHIHKATOPhI HX MTOCTHKEHHS,

dopMupyembie IpH H3YYEHHH

Ne
pasgena

HaunMeHoBaHHe
pa3geaa
THCITHILIHHBI

TeMbI pa3aeIoB JUCHUIIIHHBI

Kop,
dbopmupyemoin
KOMIIeTeHI[HH

Kopbl
MHIHUKATOPOB
MOCTHXKEeHHS
KOMIIeTeHIIUH

2

4

5

Beemenue B
OMOJIOTHIO

BBenenue B 6uonoruto. UcTopus pa3BUTHS
6uonoruu. IlpegMmeT u 3agayu 001ei 6MOIOTUY.
MeTonb! u3ydenus 6uonoruu. OCHOBHBIE CBOMCTBA U
TIpU3HAKY KUBOTO. YPOBHU OpraHU3alUU KUBOK
MaTepuu. Pe3ynbTaTh 00yuenus: JI-5.4, JI-7.2,
M-1.3.1, M-3.1.1, I1-1, II-2, TI-3, T1-6.

YDpOBHU OpraHU3alyy XKUBOU MaTepuu YPOBHHI
OopraHu3aluy XUBOU MaTepuu. Knaccubukanus
opraHuyeckoro Mupa. CBOICTBa KUBOU MaTEpPUU.
Pesynbrath 00y4yenus: JI-5.4, JI-7.2, M-1.3.1,
M-2.1.5, M-3.1.1, M-3.2.2, I1-2, T1-6, [I-12.

KonTtponbHas padora Ne 1. O6001IeHre 3HaHUH 110
pa3pmeny BeepmeHue B 6uosoruio. Pe3ympTaTh
obyuenwus: JI-5.4, JI-7.2, M-2.1.5, I1-2.

KneTka - Kak
e[uHUIIa JKHUBOTO

XUMHYECKHUH COCTAB KJIETKH XUMHUUYECKHE SJIEMEHTH
KJIETKW: MaKPO3JIEMEHTH], MUKPO3JIEMEHTHI.
Heoprauuueckue BelllecTBa KJIETKU: BOJIA,
MUHEpAJIbHEIE CONMYU. BUOIOTHYeCKue MOTUMEPH:
6enku. Pe3ynpraTsl 00yuenus: JI-5.4, JI-7.2, M-1.3.1,
M-3.1.1, I1-2.

XUMHUYECKUY COCTaB KJIETKU. BUOOIMMeEpHI:
VTJIEBOIEI, IUNIUIEI, HYKJIEUHOBBIE KUCIOTH, ATO.
Ctpoenue u GyHKIUU GHOTONTUMEPOB. Pe3ynbTaThl
obyuenwus: JI-5.4, JI-7.2, M-1.3.1, M-3.1.1, TI-2.

Hexkmnetounrle ¢hopMu Ku3HYU. [IpokaproTHiecKas
KieTka McTopust OTKpeITHAS BUPYCOB. CTpoeHUEe
BUPYCOB. Pa3MHOXeHUe BUPYCOB. BUPyCH Kak
Bo30ynuTenu 6one3neit. Bakrepuodaru.
Pa3noobpasue npokapuot. CTpoeHue
IIPOKapUOTUYECKOU KIIeTKU. Pa3aMHOXKeHUe
IPOKapuoT. PacpocTpaHeHre NPOKapHUOT. JHaYeHHE
B [IPUPOJIE U XU3HU YeJloBeKa. Pe3ynbraTel
obyuenus: JI-5.4, JI-7.2, M-1.3.1, M-3.1.1, TI-2, T1-4,
I1-5.

JTaboparopHas pabdora Ne 1 M3yuyeHne XUMHYECKOTO
COCTaBa MPOAYKTOB PACTUTENIBHOTO U KUBOTHOT'O
TIPOUCXOXKOEeHUs. Pe3ynbratel 00y4yenus: JI-5.4,
J-7.2, M-1.1.3, M-1.2.1, M-1.2.4, M-1.3.1, M-2.1.5,
M-3.1.1, M-3.2.2, M-3.4.2, T1-2, TI-3, TI-9, I1-12.

DykapuoTuyeckas Kietka McTopus usydeHus
kietku. Knetounas teopusi. CTpoeHue U QyHKIUN
IIa3MaTH4eCKol MeMOpaHbl. OpraHOMIH KJIETKH:
HeMeMOpaHHbIE, OqHOMeMOpaHHbIe. Pe3ynbTaTh
obyuenus: JI-5.4, JI-7.2, M-1.3.1, M-3.1.1, TI-2, T1-4,
I1-5.




Hexknertounble GopMEl KU3HU. ICTOPUS pa3BUTUS
BUpPYCOB. Kntaccudukanus u CTpoeHUe BUPYCOB.
ZKv3HeHHbIH KT BUpyca. BupycHele 3a601eBaHus
yesioBeka. Pe3ynbratel 00yuenus: JI-4.1, JI-5.4,
JI-7.2, M-1.3.1, M-2.1.5, M-3.1.1, M-3.2.2, TI-2, T1-4,
I1-12.

ITpokapuoTHYeCcKas KieTKa. [leneHne OaKTepH 1o
dhopme kmetku. CTpoeHre 6aKTepHUaaIbHON KIETKH.
PacnpocTpaneHnre MUKPOOPTAHU3MOB B IIPUPOTIE.
Pesynbrath 00yuenus: JI-4.1, JI-5.4, JI-7.2, M-1.3.1,
M-2.1.5, M-3.1.1, M-3.2.2, T1-2, T1-4, TI-5, TI-12.

Kontponbuas pabora Ne 2. O60011eHre 3HaHUM 110
TeMaM: XUMHUECKHH COCTaB KIETKH, HEKIIETOUHEIE
(hOpMEI KHU3HHU, IIPOKAPHUOTHUECKAST KIIeTKA.
Pesynbratsl 06yuenus: JI-5.4, JI-7.2, M-2.1.5, T1-2,
I1-4.

OykapuoTryeckas Kietka. CTpoeHue
HeMeMOpaHHBIX, OMHOMEeMOPaHHBIX OPraHOUIOB.
Pesynprath 00y4yenus: J1-5.4, JI-7.2, M-1.3.1,
M-2.1.5, M-3.1.1, M-3.2.2, I1-2, I1-4, TI-5, TI-12.

JlaGopaTopHas pabora Ne 2 CTpoeHre MUKPOCKOTIA.
[TpuroroBneHNe BpeMEeHHOTO0 IIpenapara.
Habmiogenue sBIeHUS II11a3MO0IN3a U IeIa3Mo03a.
Pesynbratsl 06yuenus: JI-5.4, JI-7.2, M-1.1.3,
M-1.2.1, M-1.2.4, M-1.3.1, M-2.1.5, M-2.2.1, M-3.1.1,
M-3.2.2, M-3.4.2, I1-2, I1-3, I1-4, T1-5, T1-9, I1-12.

KonTtponbHas padorta Ne 3. CucTeMaTH3aIUsT 3HAHUH
o teMe CTpoeHue U QYHKUKU KIIETOK. Pe3ynbTaThl
obyuenus: JI-5.4, JI-7.2, M-2.1.5, I1-2, T1-4.

MeTabonu3m

Ob6ecmedeHnne KJIeTOK 9HEPTUel JTarbl
SHEepreTHYecKoro o6MeHa: TOATOTOBUTEILHEIH,
TJIMKOJN3, KJIETOUHOe JOhIxaHue. [lutanue KIeTok:
aBTOTpodHOE U reTepoTpodHOe. Pe3ymbTaTh
obyuenus: JI-5.4, JI-7.2, M-1.3.1, M-3.1.1, II-2, T1-4,
I1-5.

BuocunTe3 6enka JTambl 0MOCHHTEe3a OelKa:
TPAHCKPUIILKS, TPAHCIAIMS. Perynanus
TPAHCKPUIIIMY ¥ TPAHCIISITHY B KJIETKE U OPraHu3Me.
leneTnueckuit Kon. Pesynprate! obyuenus: JI-5.4,
JI-7.2, M-1.3.1, M-3.1.1, TI-2, I1-4, TI-5.

JHepreTuYecKuil 00MeH. JTalkl SHEPTeTUYECKOTO
oOMeHa. Pemenue 3amad. Pe3ynbTaThl 00yIeHUS:
J1-5.4, JI-7.2, M-1.3.1, M-2.1.5, M-3.1.1, M-3.2.2, T1-2,
I1-4, TI-5, T1-12.

Pemenue 3anau Pemenne 3agad 1o TemMe
JHepretuyeckut 00MeH. Pe3ynbpTaThl 00y4eHus:
JI-5.4, J1-7.2, M-1.3.1, M-2.1.5, M-3.1.1, M-3.2.2,
M-3.4.2, M-3.4.3, I1-2, TT-12.

ITnacTuyeckuii oOMeH. JTankl OMOCHHTEe3a OerKa.
Pemenue 3agay4. PesynetaTs 06yuenus: JI-5.4, J1-7.2,
M-1.3.1, M-2.1.5, M-3.1.1, M-3.2.2, I1-2, I1-4, TI-5,
I1-12.

KontponbHas pabora Ne 4. O60011eHr e 3HaHUM 110
pasgeny Metabonusm. Pe3ynbraThl 00yuyenus: JI-5.4,
JI-7.2, M-2.1.5, TI-2.

PasmHoxeHue
OPraHu3MOB




Becnosnoe pa3mMHoxeHne opranu3Mos. PopMeL
Gecrionoro pa3MHOXKeHUS. 2KU3HEHHBIN [TUKJT KIIETKH.
Murto3. HeTunuussle GopME MUTO3a. Pe3ynbTaTh
obyuenus: JI-5.4, JI-7.2, M-1.3.1, M-3.1.1, TI-2, T1-4,
I1-5.

ITonoBoe pa3MHOXKEHNE OpraHu3MoB OopME!
TIOJIOBOT0 pa3MHOXKeHHUsI. Meo3. 'ameTorenes.
Pesynbrath 00y4yenus: JI-5.4, JI-7.2, M-1.3.1,
M-3.1.1, I1-2, I1-4, TI-5.

MuT03 MUTOTHYECKUN HUKIT: 0COOEHHOCTH
TIpOTeKaHUs Kaxmoi (assl. Bruonorunyeckoe
3HayeHUe MUTO3a. Pe3ynbraThl 00yuenus: JI-5.4,
JI-7.2, M-1.2.1, M-1.3.1, M-2.1.5, M-3.1.1, M-3.2.2,
I1-2, TI-5, T1-12.

Pemenue 3agay. Pemenue 3amay no reMme MuTos.
Pesynerats 06yuenus: JI-5.4, JI-7.2, M-1.3.1,
M-2.1.5, M-3.1.1, M-3.2.2, M-3.4.2, M-3.4.3, T1-2,
I1-12.

Meiio3 Mei03: 0COOEHHOCTH MMPOTEKaHUS KaXKIoh
(a3rl. bruonoruyeckoe 3HaueHne Meno3a.
Pesynbratsl 06yuenus: JI-5.4, JI-7.2, M-1.3.1,
M-2.1.5, M-3.1.1, M-3.2.2, TI-2, I1-5, TI-12.

KontponbHas padora Ne 5 CucTeMaTH3aIusa u
o0o01eHre 3HAHUH 110 pa3neny Pa3sMHOXKeHNe
opraHu3MoB. Pe3ynbTaThl 00yuenus: JI-5.4, J1-7.2,
M-2.1.5, T1-2.

Pa3BuTue
OpraHu3MOB

OnroreHe3 OpraHoreHes, IPOBU30PHEIE OPTaHH.
Pemenve 3ana4 Ha 3Tans SMOPUOHATILHOTO
pasButus. Pe3ynbrath o6yuenus: JI-4.1, JI-4.3,
JI-5.4, J1-7.2, M-1.3.1, M-2.1.5, M-3.1.1, M-3.2.2, T1-2,
I1-5, I1-12.

KouTtponbHas padorta Ne 6. CucTeMaTH3aIUsT 3HAHWH
110 pa3feny Pa3BuTue opraHu3MoB. Pe3ynbTaTh
obyuenwus: JI-5.4, JI-7.2, M-2.1.5, I1-2.

OCHOBH TEHETUKH
U CeJIeKINn

3aKOHOMEPHOCTH HaCIeOCTBEHHOCTH HMcTopust
Pa3BUTHS T€HETHUKU. TUIIH CKpPEIUBaHUs. 3aKOHHI I'.
MeHnpens. 3aKOH YUCTOTH TaMeT. Pe3ynbTaThl
obyuenus: JI-5.4, JI-7.2, M-1.3.1, M-3.1.1, I1-2, TI-5.

XpoMOCOMHast TeOpusi HaciaenCcTBeHHOCTU. OnbITe T.
MopraHa. CriemneHHoe HaclefoBanue. [‘eHeTHKaA
mosna. Pesynbrate o0y4yenus: JI-5.4, JI-7.2, M-1.3.1,
M-3.1.1, I1-2, TI-5.

3aKOHOMEPHOCTH HacegCTBeHHOCTH. OCHOBHEIE
TeHeTHYEeCKNe TIOHSATUS U TePMUHbL. 3aKOHH
Menpens. Pe3ynbTaTe 00yuenus: JI-5.4, JI-7.2,
M-1.3.1, M-2.1.5, M-3.1.1, M-3.2.2, M-3.4.2, M-3.4.3,
I1-2, T1-5, T1-12.

Tunsl B3auMOAEHCTBUS TeHOB. B3auMogeicTue
aJIJIeNIbHBEIX TeHOB. B3auMopeiicTBre HeallelbHEIX
reHoB. Pe3ynbrat o0y4yenus: JI-5.4, JI-7.2, M-1.3.1,
M-3.1.1, I1-2, TI-5.




3aKOHOMEPHOCTH U3MEHYUBOCTU [eHOTUNIMYECKAs
HM3MEHYMBOCTh: MyTallMOHHAsT, KOMOMHATHUBHAS,
nuToIa3MaTrdeckas. MyTaluy, UX IPUYUHEL
deHOTUIIMYECKAS U3MEHYUBOCTE. Pe3ynbpTaTsl
obyuenwus: JI-4.1. JI-4.3, JI-5.4, JI-7.2, M-1.3.1,
M-3.1.1, I1-2, TI-5.

Pemenve renernyeckux 3afad. Pelnenve 3agay Ha
MOHOTHOPHHOE CKpellliBaHue. Pe3ynbTaTh
obygenusi: JI-5.4, JI-7.2, M-1.3.1, M-2.1.5, M-3.1.1,
M-3.2.2, M-3.4.2, M-3.4.3, I1-2, T1-5, TT-12.

Pemenue resetryeckux 3afad PelieHve 3agad Ha
aHaIM3KpPYOllee CKPelluBaHKe, HEIIOJIHOe
noMuHUpoBaHue. Pe3ynbraTsl 00yuenus: JI-5.4,
JI-7.2, M-1.3.1, M-2.1.5, M-3.1.1, M-3.2.2, M-3.4.2,
M-3.4.3, I1-2, T1-5, TI-12.

Cenekuust opranu3MoB M cTOpUS Pa3BUTUS CETIEKINH
Kak Hayku. OCHOBHEIE METOMEI CEIeKINU: 0TOOD,
rubpunu3anys. CoBpeMeHHbIe METOMbI CEJIeKIINH.
Pesynerats 06yuenus: JI-5.4, JI-7.2, M-1.3.1,
M-3.1.1, I1-2.

KontponbHas pabora Ne 7. CucTeMaTH3alus 3HaHUH
10 TeMe 3aKOHOMEPHOCTU HACTIEICTBEHHOCTH.
Pesynbratsl 06yuenus: JI-5.4, JI-7.2, M-2.1.5, T1-2,
I1-5, [1-12.

XpoMOCOMHas Teopusi. XpOMOCOMHaS TEOPHS
HAaCeICTBEHHOCTU. 3aKOH IMHENHOT 0
pacnonoxenus resos. 3akoH T. MopraHa.
KpoccoBepHEle, HEKPOCCOBEPHEIE TAMETEHI.
Pesynbratsl 06yuenus: JI-5.4, JI-7.2, M-1.3.1,
M-2.1.5, M-3.1.1, M-3.2.2, M-3.4.2, M-3.4.3, TI-2,
I1-5, I1-12.

I'eneTtuka nona. TUIb oNpeneneHus nona. TUmel
xpomocoM. Kapuotumn. I'oMoraMeTHbIH 1
reTeporaMeTHEIH mojl. Pe3ynbratel o0yuenus: JI-5.4,
J-7.2, M-1.3.1, M-2.1.5, M-3.1.1, M-3.2.2, M-3.4.2,
M-3.4.3, I1-2, TI-5, TI-12.

KontponbHuas pabora Ne 8. O6001IeHrEe 1
CUCTEeMaTH3alus 3HaHUH 1Mo TeMe XpOMOCOMHast
TEOpUs HaCJIE[ICTBEHHOCTHU. Pe3yIbTaTh 00y4eHns:
JI-5.4, JI-7.2, M-2.1.5, T1-2.

Tunel B3auMO#EHCTBUS TeHOB B3aumonencTaue
aJnenbHEX TeHoB. Pemenue 3agay. Pe3ynbraTel
oOyuenwus: JI-5.4, JI-7.2, M-1.3.1, M-2.1.5, M-3.1.1,
M-3.2.2, M-3.4.2, M-3.4.3, T1-2, I1-5, TI-12.

KonTtponbHas padora Ne 9. O6001IeHre 1
CHCTEMAaTH3alus 3HAHUH 110 TeMe THIIE
B3aUMOJIEHCTBHUS T'eHOB. Pe3ynbTaThl 00yYEHHSI:
JI-5.4, J1-7.2, M-2.1.5, T1-2.

I'eHOTHII KaK IIeJIOCTHAsI CHCTeMa PeleHre 3agay Ha
TPYIIIEL KPOBH, pe3yc GhakTop. Pe3ymbTaTel
obyuenus: JI-5.4, JI-7.2, M-1.3.1, M-2.1.5, M-3.1.1,
M-3.2.2, M-3.4.2, M-3.4.3, T1-2, I1-5, [1I-12.

l'eHeTHKa dyenoBeKa. TUIH HACJIeJOBaHUA. AHAIN3
CXEM POMOCIIOBHEIX. Pe3ynbratel 00yuenus: JI-5.4,
J-7.2, M-1.3.1, M-2.1.5, M-3.1.1, M-3.2.2, M-3.4.2,
M-3.4.3, I1-2, T1-5, TI-12.

KontponbHas pabora Ne 10. CucTeMaTr3auus u
000011IeHNe 3HAHUH 110 OCHOBAM I'€HETHKHY.
Pesynbratsl 06yuenus: JI-5.4, JI-7.2, M-2.1.5, T1-2.




denoTUNNYECKAS U3MEHYUBOCTD.
MonudukanuosHas U3MEHYNBOCTh; IPUUKHEL €€
nposBreHus. CTaTUCTHYECKHE 3aKOHOMEPHOCTH
(heHOTUIINYECKON U3MEHYUBOCTH. Pe3yIbTaThl
oOyuenus: JI-5.4, JI-7.2, M-1.3.1, M-2.1.5, M-3.1.1,
M-3.2.2, I1-2, I1-5, T1-12.

TeHoTHNMYeCKas U3MEHYUBOCTE. [I0OHATHE MyTallUy,
MyTareHHHEIX GaKTOPOB, XapaKTepUCTHKa
MyTallMOHHON U3MEeHUHUBOCTH, TUIIEl MyTalul,
YacToTa WX IPOSIBNIEHNS, 3HaueHNe. Pe3ynbTaTh
obyuenwus: JI-4.3, JI-5.4, JI-7.2, M-1.3.1, M-2.1.5,
M-3.1.1, M-3.2.2, I1-2, I1-5, TT-12.

Kontponbuas pabora Ne 11. CucTemaTu3anus u
o0o0111eHre 3HAHUY 110 TeMe 3aKOHOMEPHOCTHU
U3MEHYMBOCTHU. Pe3ynbTaThl 00yuenus: JI-5.4, JI-7.2,
M-2.1.5, T1-2.

DBOJTIONMOHHOE
y4yeHue

JBOMIOIMOHHOE YYeHNE YUeHbIe 3BOTIOIUOHUCTHL: K.
JIuuuen, XK.-b. Jlamapka, Y. [JapBuHa.
IToka3aTeIbCTBA 3BOJIIOLUY OPraHUYEeCKOTO MUpa.
['nmaBHBIE HAIIPaBIEHUS 9BOMIOLKUY OPTaHUYECKOTO
Mupa: apoMopdo3, uaroaganTanus, oduas
mereHepanus. Pesynbrate o6yuenusi: JI-5.4, JI-7.2,
M-1.3.1, M-3.1.1, T1-2, I1-5, TI-7.

OBOJIIOIIMOHHOE YYeHYe. DBOMIOLUOHHAS TEOPUs
XK.B. Jlamapka. 9BonoInoHHOE yueHue Y. [lapBuHa.
Kpurepuu Buga. Criocobr! Bu0o6pa30BaHus.
Pesynbratsl 06yuenus: JI-5.4, JI-7.2, M-1.3.1,
M-2.1.5, M-3.1.1, M-3.2.2, I1-2, II-5, TI-7, TI-12.

KonTtponbHas padora Ne 12. CucTeMaTu3anus u
00001IeHre 3HAHUH 110 pa3henaM IBOJIOIMOHHOE
ydeHue u Pa3BuTre OpraHM4ecKoro Mupa.
Pesynprathl 00yuenusi:JI-5.4, JI-7.2, M-2.1.5, I1-2.

Pa3Butue
OpraHUYeCcKOTo
MHupa

[TpenmochIKY BOSHUKHOBEHNS XKU3HY Ha 3eMIle
['more3s! 0 MpoucxoXkaeHuy Ku3HU. CoBpeMeHHbIe
IIPe[ICTaBIEHNS O IIPOUCXOXKIEHUN KU3HU.
OcCHOBHBIE 3Tallbl PA3BUTHUS KU3HU Ha 3eMIIe.
Pesynerats 06yuenus: JI-5.4, JI-7.2, M-1.3.1,
M-3.1.1, I1-2, TI-5, I1-7.

AnTponoresnes. [MIOTE3H NIPOUCXOKAECHUS
yeJioBeKa. [lonoxeHne yenoBeKa B CUCTEME
JXWUBOTHOTO MUpPa. JBOJIONKS YelloBeKa. [IBuxymue
CHUITHI @HTPOIOTeHe3a. Pe3ynbratel 00y4enus: JI-5.4,
JI-7.2, M-1.3.1, M-3.1.1, I1-2, I1-5, II-7.

Pa3BuTre XK13HU Ha 3eMyie. OTallbl Pa3BUTHS XKU3HU
Ha 3eMyie. OCHOBHBIE IIYTH 3BOJIIOIUN OPTaHUYECKOT0
Mupa: OMOIOruYeCKul Iporpecc, 6uOIOTHYeCKUN
perpecc. [TyTu mocTueHus: 6M0I0rHIECKOro
Tporpecca: aporeHes, ajjoreHes, KatareHes, Ha
TIpUMepE 3BOJIIOIUY PACTUTENIBHOTO U KUBOTHOTO
mupa. PesynbraTh o6yuenus: JI-5.4, JI-7.2, M-1.3.1,
M-2.1.5, M-3.1.1, M-3.2.2, T1-2, T1-5, T1-7, TI-12.

HTorosoe
3aHsATHUEe




3ayeTHOe

10.
3aHATHE
3ayeTHoe 3aHATHEe CucTeMaTH3alus 3HaHUH 110
TIPOMIEHHBIM TEMaM Kypca. Pe3ynbTaThl 00y4eHus:
JI-5.4, JI-7.2, M-2.1.5, II-1, T1-2, I1-3, I1-4, I1-5, I1-6,
I1-7.
11. OO61as 3KOJIOTHS

Oburas akomorus Cpega obutanus u HaKTOPH
cpensl. O01IIe 3aKOHOMEPHOCTH NeHCTBUSA (PaKTOPOB
Cpefbl Ha OpraHu3M. Pe3ynbrathl 00y4yenus: JI-5.4,
JI-7.2, M-1.3.1, M-3.1.1, I1-2, TI-6.

Cperna o0uTaHUs OPraHU3MOB. XapaKTepUCTHKa Cpen
obutanus. [Ipucrnocob1eHHOCTh XKUBHIX OPraHN3MOB
K PasnMUYHEIM cpefilaM 00UTaHUS. OKOJIOTHYecKue
(akTopsl: abuoTHYECKHE, BUOTUUECKHUE,
aHTpororeHHwle. Pe3ynbraThl 00yyenus: JI-5.4,
JI-7.2, M-1.3.1, M-2.1.5, M-3.1.1, M-3.2.2, I1-2, II-6,
I1-7, I1-12.

[Tonynsauus, ee CTPyKTypa. XapakKTEePUCTUKU
nonynsauuy. [JuHaMuKa nonynsauuu. Tpodudeckue
cBs3u. IIuimesele nenu. Pe3ynbraThl 00y4yenus: JI-5.4,
JI-7.2, M-1.3.1, M-2.1.5, M-3.1.1, M-3.2.2, TI-2, TI-6,
I1-12.

B3aumooTHOWEHNUS OpraHu3MoB. COCTaBleHuE U
aHaJIM3 CXeM TPOPUYECKUX CBS3EU: OIpeneeHne
THIIOB B3aUMOOTHOIIEHUN MeXAY OpraHu3MaMu.
Pesynprath 00y4yenus: JI-5.4, JI-7.2, M-1.3.1,
M-2.1.5, M-3.1.1, M-3.2.2, I1-2, T1-6, I1-7, TI-12.

Permenne sKo0orudeckux 3ajayd. 3ajJjayy Ha
TIOCTPOEHKEe MUPaMUILl OMOMACCH, HIIEBLIX e,
Pesynbratsl 06yuenus: JI-5.4, JI-7.2, M-1.3.1,
M-2.1.5, M-3.1.1, M-3.2.2, M-3.4.2, M-3.4.3, T1-2,
I1-12.

KonTtponbuas pabora Ne 13. CucTeMaTu3anus u
o6o01eHre 3HaHUY 110 pa3feny OOas SKOJIOTUs.
Pesynerath 00yuenus: JI-5.4, JI-7.2, M-2.1.5, II-2.




