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2. TIACITOPT PABOYEN ITPOI' PAMMBI YUYEBHOM JUCITUIL/TUHBI
O/.11. buosorus

1.1. O6sacTh NnpuMeHeHHs1 paboueil MPOrpaMMbI

Pabouasi mporpamMma yueGHOW [JUCHUIUIMHBI SIBJISIETCS UYaCTbIO OCBOEHUs
OIIOIT CIIO - IIICC3 B coorBerctBUM ¢ PI'OC COO u ProcC CIIO mo
cretpanibHOCTU  53.02.03 MHCTpyMeHTa/lbHOE WCIOJ/JHUTENBCTBO (M0 BUAAM
VHCTPYMEHTOB).

Pabouasi miporpaMmMa MOXKeT OBbITb KCII0/Ib30BaHa B TIPO(heCcCHOHATbHBIX
oOpa3oBaTe/ibHBIX OpPraHU3alUsIX, peayr3yIoMX 00pa3oBaTebHYO MPOrpaMMY
cpeagHero obOiiero oOpa3oBaHUs B Tipefie/lax OCBOEHHUSI MPOTPamMM TOATOTOBKU
CIIeLIuaIMCTOB CpeiHero 3BeHa.

1.2. e wu 3agauM  yuye0HOW /[JUCHUIUVIMHBI — TpeboBaHUA K
pe3y/IbTaTaM 0CBOeHHSA YUeOHO! AU CIUI/THHBI:

B pe3ysibTaTe 0CBOeHUs yueOHOM JUCITUIUIMHBI 00YJarOIIAACs AO/DKeH

yMeTh:

- KPUTHUYEeCKH OlleHHBaTh HWHGOPMAIM0 OHOIOTUUeCKOro COZiepsKaHus,
BK/TFOUAIOIIYIO0 TICeB/IOHAayUHble 3HAaHWS W3 pa3/IMUHBIX MCTOYHUKOB (Cpe/iCTBa
MacCOBOM MH(OPMALK, HAyYHO-TIOMYJISIPHbIE MaTepyaJbl);

-UHTEpIIPEeTUPOBATh 3THUYECKWe acCIleKThbl COBPEMEHHBIX HWCC/IeZIOBaHUN B
Ouosioruu, MeauiHe, OMOTEeXHOJIOTUH,

- paccMaTpuBaTh T00anbHBIE 3KOJOTHUYECKUe MMpob/ieMbl COBPEMEHHOCTH,
(hOpMHpOBATh 10 OTHOIIIEHUIO K HUM COOCTBEHHYIO TIO3HI[HIO;

- Co3/aBaTh COOCTBEHHBbIE MHChbMEHHBLIE M YCTHBIE COOOIIEHHST Ha OCHOBE
Ouosornueckoli  WHGOPMAI[MM W3  HECKOJIbKMX  WCTOYHHKOB, TI'DPAaMOTHO
WCI10/1b30BaTh TIOHSITHUHHBIN anrapar;

3HATh:

- MeCTO ¥ Po/ib OM0J/IOTHH B CUCTEMEe HayUHOTO 3HAHMS;

- cojiepyKaHHe OCHOBOIIOJIATaloIIUX OMOIOrHUYeCKMX TEPMHUHOB W TTOHSITHM:
)KWU3Hb, KNIeTKa, TKaHb, OPTraH, OPraHu3M, BU/l, TIOMYJISALMs, SKOCUCTeMa, OHOIeHO3,
buocdepa; metabosnv3Mm (0OMeH BellleCTB W TpeBpallleHHWe SHeprvu), roMeocTas
(camoperysiius), 6uocruHTe3 Oeska, CTPYKTYpHasi OpraHW3alvsl >KUBBIX CHCTEM,
JUCKPETHOCTh,  CAaMOpPETYJIALIUS,  CAaMOBOCIIpOM3Be/ieHWe  (PerpoyKIiys),
HacCIeCTBeHHOCTb, W3MEHUHMBOCTb, 3SHEPro3aBHCHMOCTb, POCT U pa3BUTHE,
ypOBHEBasi OpraHHu3al[yis;

- CoJep)KaHWe OCHOBOIIOJIATaroIUX OMOIOrHYecKUX TeOpUi U THIIOTe3:
K/IETOUHOM, XPOMOCOMHOM, MYTallMOHHOM, SBOJIFOIIMOHHOM, ITPOMCXOXKIEHHS
JKU3HHU U Ue/I0BeKa;



- OCHOBOIIOJIAraroIfe OHoJIoTMUeCcKre 3akoHbl W 3akKoHoMepHocTH (T
Menpens, T. Moprana, H.1. BaBunoBa, 3. I'ekkens, ®@. Mromnepa, K. bapa),
rpaHULIbl UX IPUMEHUMOCTHU K KUBbIM CUCTEMaM;

- OCHOBHbIE MeTOZIbl HAyUHOrO IT03HAHWS, WCIOb3yeMble B OWOIOTHH:
HaOJTIO/IeHUS ¥ OTTMCAHUSI )KUBBIX CUCTEM, TIPOLIeCCOB U SIBJIEHUH;

- OpraHu3alf|io 1 TpoBejieHre 01M0I0rMuecKoro SKCrepuMeHTa;

- TIPU3HAaKW BUPYCOB, KJIETOK MPOKAPUOT M 3YKApUOT; OLHOK/IETOUHBIX U
MHOTOK/IETOUHBIX OPTaHU3MOB, BH/IOB, OMOTe011eH030B 1 9KOCHUCTeM; 0COOeHHOCTH
TpoiieccoB oOMeHa BeIeCTB U TIPeBpallleHHst YHepruy B KieTke, (hOTOCHHTe3a,
TI7IaCTUYECKOT0 M SHePreTUUeckKoro ooMeHa, XeMOCHHTe3a, MUTO3a, Mel03a;

-METOJUKY pellleHnsT OMOJIOTHUeCKUX 3a7lad, COCTAB/ISATh TeHOTUITMUECKHE
CXeMbl CKpeLLUBaHuA 151 pa3HbIX TUIIOB Hac/ieJOBaHUs MIPU3HAKOB Y OPraHu3MOB,
COCTaBJISITh CXeMbI IepeHoca BeIeCTB U SHEePTuM B dKOCHCTeMax (L[eMU MUTaHUS,
TYLL[eBbIe CETH)

1.3. KosimuecTBO 4acoB Ha OCBOEHHE MPOrPaMMbl y4eOHOH JUCLIUILIMHBI:

Bcero — 78 uacos, B ToM uuce:

MaKCcHMMasbHOM yueOHOW Harpy3ku oOydaroiuxcsi — 78 4acoB, BK/IHOYast:
o0s13aTe/IbHOM ayIMTOPHOM y4yeOHOM Harpy3ku oOyuaroiuxcsi — 52 vaca;
CaMOCTOSTe/TbHOM paboThl 0OyUaroIuxcs - 26 yacog.



2.PE3YJ/IbTATBI OCBOEHNSI YYEFHOM JUCIIUITINHBI

Pe3ynbraToM ocBoeHusi paboueii TporpaMMbl yueOHOW AWCIUIUIAHBI
SIBJIIETCS OBJ/IaZileHre 00yUaroIuMCs BUOM JesiTe/IbHOCTU, B TOM YKCJ/Ie 3HaHUSIMU
Y YMEHHUSIMHU:

HammeHoBaHMe pe3y/bTaTa O6y‘-I€HI/I$I

3HaThb

YMmeTb

- MECTO ¥ POJib OMOJIOTUN B CHCTEME
HAy4YHOT'O 3HaHUS;

- coflep)KaHre OCHOBOIIO/IAraroIX

O10/IOTUUeCKHUX TEPMUHOB Y TIOHSITHIA:
JKU3Hb, KJIeTKa, TKaHb, OpPraH, OPraHu3M,
BU/I, TIOMTYJISALIUST, SKOCHCTeMa, OMOIeHO3,
ouocdepa; Mmetabosr3m (0OMeH BEIIECTB U
TipeBpailjeHre SHeprum), TOMeoCTa3
(camoperyisitusi), buocuHTe3 O€enKa,
CTPYKTYPHasi OpraHU3aIyisi JKUBBIX CUCTEM,
JTUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCTIpOM3Be/ieHre (pernpoAyKLus),
HaCJ/1eICTBEHHOCTh, N3MEHUUBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
yPOBHEeBast OpraHu3alus;

- CoZIep)KaHre OCHOBOIIO/IAraroIuX
OMO0/IOTUUECKUX TEOPUM U THUTIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MyTal[iOHHOM,
9BOJTFOIIMOHHOM, TTPOUCXOKIEHHS )KU3HU U
YeJI0BEKa;

- OCHOBOIIO/IAraol[He OHOIOrHUeCKHe
3aKOHbI U 3akoHOMepHocTH (I'. MeHzers,
T. Moprana, H./. BaBusiosa, 3. I'ekkesns,
®. Mronnepa, K. bapa), rpanuiipl ux
MIPUMEHUMOCTH K YKUBBIM CUCTEMaM;

- OCHOBHbBIE MeTO/Ibl HayUHOT'0 TI03HaHUS,
WCTI0/Ib3yeMble B OM0J/IOTHH: Hab/TIoieH s U
OTMCaHUSI KUBBIX CUCTEM, TPOLIeCCOB U
SBJIEHUI;

- OpraHU3alvIo U TTPOBeZieHre
O10/IOrUUeCKOT0 FKCIIEPUMEHTa;

- TIPU3HAKYU BUPYCOB, KJIETOK MIPOKApHOT U
9YKapHOT; OHOK/IETOUHBIX U
MHOTOKJIETOUHBIX OPraHU3MOB, BH/IOB,
OMOreoI|eHO30B U 9KOCHCTEM; 0COOEHHOCTH
MPOIeCCOB 0OMeHa BeIecTB U
TIpeBpaIlleHus] SHEPTHHU B KIIETKE,

- KpUTUUECKU OL|eHWBaTh UH(OPMaL1I0
OMOIOrMYeCKOro CoZlep>KaHus,
BKJTFOYAIOLI[YIO NICeB0HAYYHbIe 3HaHUS U3
pa3/IMUHbIX UICTOUHUKOB (CpeZicTBa
MaccoBol nHbopMalu1, HayqHo-
TIOMY/ISIpPHbIe MaTepualibl);
-WHTEePIIPeTUPOBaTh TUUECKUE aCIeKThl
COBpPEeMEeHHbBIX UCC/e[J0OBaHUH B OMO/IOTHY,
Me/IML[MHe, OOTeXHOIOTUY;

- paccMaTpuBaTh riobanbHbIe
9K0JIOTHUecKre npobsieMbl COBPEMEHHOCTH,
(opMHpOBATh 110 OTHOLLEHHIO K HUM
COOCTBEHHYO TO3ULIUIO;

- C03/1aBaTh COOCTBEHHbIE MMCbMEHHbIE U
YCTHBIE COOOIIeHNsT Ha OCHOBE
Oronornyeckoit nHGOpMary 13
HEeCKOJIbKUX UCTOUHUKOB, TPaMOTHO
VICTI0JIb30BaTh MIOHATHUMHBIN arrapar




(hoToCuHTe3a, MIaCTUUeCKOTo U
JHEPreTUYecKoro oOMeHa, XeMOCHHTE3a,
MHTO3a, Mel03a;

-MeTOAUKY pelleHusi OMOIOrMUecKux
3a/1a4, COCTaB/ISTh TeHOTUITUUECKHE CXeMbI
CKpeII[UBaHUs /i1 Pa3HbIX TUITOB
HacJ/ie/J0OBaHUsI IPU3HAKOB Y OPraHU3MOB,
COCTaB/ISITH CXeMBbI [TepeH0Ca BeIeCTB U
SHEPryu B KOCHCTeMax (LIeMy MUTaHUS,
TMIMIIIEeBbIE CETH).

Kopg HaumeHoBaHHe pe3y/ibTaTa 00yueHHst
CojieiicTBOBaTh COXPaHEHUIO OKpY’Karollled cpejibl, pecypcocbepekeHuto,
OK 07 NIPUMEHSITh 3HaHUSI 00 W3MeHeHWM KJ/MMaTa, TPUHLUILI GepeXxiuBOro

TIPOU3BO/ICTBA, 3((eKTUBHO /1eliCTBOBAaTh B Upe3BbIUaliHbIX CUTYaLIHsIX




3. CTPYKTYPA U COJIEPKAHUE YYEBHOMU JUCIIUTI/INHBI
3.1. TemaTrueckuii 1iiaH yue6Hou gucturuiiiel O/1.11. bruonorus

OOBEM BpeMeHH, OTBeZIeHHBII Ha OCBOeHUe YUeOHOM

Kogp1 HavmeHoBaHue paszienos, TeM Bcero JUCLIUTITMHBI
KOMITeTeHL[1I yacoBOQs3aTeNbHast ayJUTOpHast yuebHasi (CamocTosiTesibHasi paboTa
Harpy3kKa 00yJarommxcs 00yYaroIIMXCst
B T.4. B T.4.
Bcero |naboparopHbie | KypcoBasi |[Bcero uacoB| B T.4. KypcoBast
yacoB paboThI U pabora paboTa (TIpoeKT),
npakThyeckue | (poeKT), 4yacoB
3aHSTHS, YaCOB| 4YacoB
1 2 3 4 5 6 7 8
Pa3pen 1. buosiorus kak Hayka. JKvBble CCTeMbI U UX| 2 2 - - - -
opraHusaums
Tema 1.1. buonorus B cucteme Hayk. OO1ijast 2 2 - - - -
XapaKTePUCTUKA YKU3HU
Pa3gen 2 XuMu4eCKH COCTaB U CTPOEHHE K/IeTKHU 12 10 - - 2 -
Tema 2.1. XviMHUuecKuii cocTaB KieTku. Boga ? ? ) ) 2 )
1 MUHepasbHble BellleCTBa
Tema 2.2.b10/I0rMyecKk BaykKHble XMMHAUYeCKre COeJMHEeHUs 4 4 - - - -
Tema 2.3.CTpyKTypHO-(DyHKLIMOHA/IbHAsI OpraHU3aLust 4 4 ) ) ) )
KJIETOK
Pa3pgen 3. J)KusHeiesiTe/IbHOCTb K/I€TKHU 8 6 - - 2 -
Tema 3.1.00MeH Bel1leCcTB U MpeBpallleHre SHepruu 3 3 ) ) ) )
B KJIeTKe
Tema 3.2.brocuHTe3 Oeska 4 2 - - 2 -
Tema 3.3. Bupycel 1 1 - - -
Pa3pen 4. Pa3MHO)XKeHHe U MHAMBH/ya/IbHOE Pa3BUTHE 8 4 ) ) 4 )
OpraHu3MoB
Tema 4.1.
PK13HEeHHBIHN 1[UKI KIeTKH 2 2 - - - -
Tema 4.2. 6 2 - - 4 -




DOpMBI pa3MHOXXEHUS] OPraHU3MOB
Tema 4.3.
VIHauBHlyanbHOE pa3BUTHE OPraHU3MOB

Pazgen 5. Hac/ieqcTBeHHOCTb H H3MEHUHBOCTh
OpPraHu3MoB

o
(=)

Tema 5.1.3aKOHOMEpPHOCTU Hac/ie0BaHUs

Tema 5.2. CLieryieHHOe Hac/leloBaHKe IPYU3HAKOB

Tema 5.3. 3aKOHOMEpPHOCTH U3MEHUUBOCTH

Tema 5.4. 'eHeTrKka uesioBeKa

OK 07

Pa3jesn 6. DBo/mIOI{OHHAA 0HO/I0THs

OK 07

Tema 6.1.OBoMOLIMOHHAS TEOPHS U ee MeCcTo B Orosiorun

OK 07

Tema 6.2. MUKpO3BO/IIOLUA

OK 07

Tema 6.3. Makpo3BoJiroLs

AININ|SR|RIN| NN

Pa3pgen 7. Bo3HUKHOBeHHe U Pa3BUTHE )KMU3HU HA
3emiie

Tema 7.1. 3aporkJeHue U pasBUTUE XKU3HU

Tema 7.2.Cuctema opraHnyeckoro Mmupa. [IporcxoxaeHuve
uesI0BeKa — aHTpPOIIOreHes

Tema 7.3. OCHOBHBIE CTaJ[U 3BOIIOL[AU YeI0BeKa

OK 07

Paspgen 8. Opranusmel M OKpy)xarmjas cpeaa

OK 07

Tema 8.1.9konorus Kak Hayka. Cpefibl )KU3HU.
IKonoruueckue HakTopbl

OK 07

Pa3zgen 9. Coo01iecTBa M 3K0/I0rHYe€CKHe CHCTEeMbI

OK 07

Tema 9.1.Coo011jecTBa OPraHrM3MOB, IKOCUCTEMBI

OK 07

Tema 9.2. IIpypo/iHbIe 5KOCHUCTEMBI

OK 07

Tema 9.3.buocdepa —Ty106anpHast 3KocrMcTeMa 3eMH

OK 07

Pa3pen 10. CesreKuyisi OpraHu3MoB, 0CHOBBI
0HMOTEeXHO/IOTHH

OK 07

Tema 10.1. Cesiekiyst Kak HayKa U MpoLecc

=N I PR IE N INININ I NININDNIOAININDI N (N




OK 07 Tema 10.2. OCHOBBLI OMOTEXHOJIOTUU 3 1 2
[TpomexxyTouHas aTTectaLus (3a4eT C OL[€HKOW) -
Bcero uacos: 78 52 26
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3.2. Copep:xanue o0yueHusi mo yuednou gucouminae O/[.11. Buosiorus

HaumeHoBaHue pa3fie/ioB, TeM CopepikaHue yueGHOro MaTepuasia, MpakKTHYeCKHe 3aHATHUS, CAMOCTOATeIbHast O0Bém
YUeO0HOH JUCIMILIHHBI padoTa 00yuarImuxcs YacoB
1 2 3
Paspen 1. buosiorusa Kak HayKa. 2
JKuBble CUCTeMBI U UX
OopraHu3auus
Tema 1.1. Buosorusi B cucteme HayK. | Coziep)kaHue yueGHOro MaTepuasa 2
OOGjast xapaKTepUCTHKA JKU3HU Buonorusi — Hayka 0 >kuBou npupoge. CBsi3u OHOOTHU € 0OIeCTBEeHHBIMH, TeXHUUECKUMHU U
NPYTMMM eCTeCTBeHHbIMU HayKamH, (unocoduei, peuryeii, STUKOM, 3CTeTUKOM U nipaBoM. Posb
Ovonoruu B (OPMHUPOBAHMU COBPEMEHHOM HaydHOW KapTuHbl mMupa. CucremMa OHOIOTHYECKUX
HayK.
MeToapl TO3HAHUSI JKUBOW TPUPOABLI (HaOJsoJeHue, 3KCIIEPUMEHT, OIUCaHWe, W3MepeHHe,
KIaccU(UKaLysi, MOJie/TMPOBaHNe, CTaTUCTUUYeCcKast 00paboTKa JaHHbIX).
PKviBble cucTeMbl (OMOCHCTEMBI) KaK mpeaMeT u3ydeHust O6uonoruu. OTauune KUBBIX CHUCTEM OT
HeopraHn4ecKoi mpupo/sl. CBoiicTBa OMocHCTeM 1 X pa3HOoOpasue.
YPpoBHU OpraHu3alui OMOCHUCTeM: MOJIEKYJ/ISIPHO-TeHeTUUeCKUH, K/1IeTOUHbIM, OpraHi3MeHHbIH,
MTONY/IIIMOHHO-BU/IOBOM, SKOCUCTEMHBIH (OHO - reor|eHOTHUeCKHH), OrochepHbIH
[TpakTHUeckue 3aHATHSA
CamocrosiTenbHasi paboTa 06yyJaromxcst
Pa3pen 2 Xumuueckuid 12
COCTaB U CTPOEeHHUeE KJIeTKH
Tema 2.1. XvIMUUeCKUI COCTaB CogeprkaHue yueOHOro MaTeprasa 2
KneTku. Bogia v MuHepasnbHbIe XVMUYeCKUM COCTaB KIeTKU. XUMHUYeCKUe 3/1IeMeHTbl: MaKpO3/1eMeHThl, MUKpO3/ieMeHThl. Bozia
BelllecTsd Y MUHepasibHble BelllecTBa. PyHKIIMM BOABI U MUHepa/IbHbIX BellleCTB B KieTke. [loaneprkanue
ocMOTHUecKoro OasaHca
[IpakTHyeckue 3aHATUSA
CamocTosTesibHasi paboTa 00y4Jarommxcs 2
TemaTHKa camMOCTOSITeNIbHON paboThI:
Buonorryeckasi pojib MUHEPAJIbHBIX BeIleCTB B 00eCrieueH!H >KU3He1esiTe/TbHOCTH OPraHUu3MOB,
nposiB/ieHus1 fucbanaHca MUHEepalIbHbIX 3/IEMEHTOB
Tema 2.2.buosiornyecku Ba)kKHble CojeprkaHue yueOHOro MaTepHasa 4
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XUMHWUeCKre COeJUHeHNA

benku. CoctaB W cTpoeHre 0enKoB. AMUHOKHC/IOTBI — MOHOMephl OenkoB. He3ameHunMmble u
3aMeHNMble aMUHOKUCIOTbl. AMUHOKUC/IOTHBIN COCTaB. YPOBHU CTPYKTYPbI O€/IKOBOM MOJIEKY/IbI
(mepBUYHasi, BTOPUYHAs, TPETHUHAS ¥ UETBEPTHUYHAs CTPYKTypa). XUMHUeCKHe CBONCTBA OeKoB.
buonornueckue ¢GyHKIMA OenkoB. PepmeHTbI — Ouonoruuyeckue KatanusaTtopbl. CTpoeHue
(epMeHTa: aKTHUBHBIN 1|eHTp, cyOcTparHas crieriuduuHocTh. KodepmenTtsl. Butamunbl. Otnnuus
(hepMEHTOB OT HeOpraHUUeCKHUX KaTaln3aTopoB.
YrneBozpl: MOHOCaXapH/bI (T/IFOKO3a, prbo3a 1 ie30Kcupubo03a), Jucaxapuzibl (caxaposa,
JIaKTO03a) U ToJIMcaxapuibl (KpaxmaJl, TJIMKOTeH, 11e/I/Tr0/103a). buonornueckue GyHKIMH
yT7eBOZOB. JIUNUbL: TpUrIuLiepusbl, hocommmuizpl, crepouasl. ['uapoduibsHO-TUAPOGOOHbIE
cBoiicTBa. bronornueckue ¢hyHKIMY UnuA0B. CpaBHEHMe YTIeBO/IOB, O€/IKOB U JIUMHU/OB Kak
UCTOYHUKOB 3Hepruu. HykenHossle kucaotel: JIHK 1 PHK. Hykineotubl — MOHOMePbI
HYK/1eMHOBBIX KMC/IOT. CTpoeHue u pyHkiuu JJHK. Ctpoenue u ¢pynkuuu PHK. AT®: ctpoeHue

1 QYHKIUH

ITpakTrueckuve 3aHITHS

CamocrosiTenbHasi paboTa 00yJaroImxcst

Tema 2.3.CTpyKTypHO-
(yHKI[MOHa/TbHAsi OpraHu3aLys
KJ/IeTOK

CopeprkaHuie yueOHOTO MaTepHaa

[luTosorusi — Hayka o KieTke. KieTouHasi Teopus — npyvMep B3auMOJENCTBUS UZel U (DakToB B
Hay4YyHOM I103HaHUU. MeTo/ bl U3yUeHUs KJIeTKU.

KreTka Kak 1ie/IocTHasi )xuBasi cucrema. OO1iie PU3HAKU KJIETOK: 3aMKHYTasi Hapy>KHasi MeMOpaHa,
Mornekysiel [JJHK Kak reHeTHueckuii anmapat, CCTeMa CHHTe3a Oefka.

TWITBI KJIETOK: 3yKaprOTUYecKas v poKapruoTruueckast. OcCoOeHHOCTH CTPOeHHs! TPOKapHUOTHUEeCKOH
K/eTKu. KieTtouHasi cteHKa Oaktepuii. CTpoeHHMe 3yKapuOTU4YecKod KyieTKH. OCHOBHBIE OT/IMUMS
pacTUTe/NbHOM, >KUBOTHOM W TpUOHOW KJeTKU. [IoBepXHOCTHbIE CTPYKTYPbI K/IeTOK— K/IeTOYHast
CTEeHKa, TJIMKOKATUKC, UX GyHKIuH. [T1a3maTtuueckass MeMOpaHa, ee CBOMCTBA U (DyHKIIUU.
[{uTorsia3Ma U ee opraHouzbl. OgHOMeMOpaHHbIe opraHouzbl KineTku: JIIC, anmapat [Mombaxy,
im30coMbl. [loslyaBTOHOMHBIE OpraHOWblI K/IETKU: MUTOXOHZAPUM, Itactuibl. [IpoucxoxpeHue
MUTOXOHAPWIA W TulacTuA. Buabl mnactvg. HememOpaHHbIEe OpraHoWAbI K/IETKH: PHUOOCOMBI,
KJIETOYHBIW LIEHTP, LIeHTPUO/IN, PeCHAYKH, XT'YTUKU. DYHKIIMM OPraHon/I0B KJIeTKU. BKitoueHust.
Slnpo — perynsTopHbIi LIeHTp KieTKu. CTpoeHUe siapa: siiepHast 000/10uKa, Kapuoriia3ma,
XPOMAaTHH, PBIIKO. XpOMOCOMBI. TpaHCIIOPT BelecTs B KJIeTKe

HpaKTI/I‘JECKI/Ie 3dHATHUA

CamocrosiTensHast pabora oOyJaromuxcs

Pazpgen 3. )Ku3zHeessTeTbHOCTH
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KJ/JIeTKH

Tema 3.1. OOMeH Bell[eCTB
U TIpeBpallieHre SHePruu
B K/IETKe

CopepkaHue yueOHOro MaTepuasa

OOMeH BellleCcTB, UMM MeTaboaM3M. AcCUMUISIUSA (TUlacTUUeCKU oOMeH) U AUCCUMUISILIUS
(sHepreTHyecknii OOMeH) — JBe CTOPOHBI €JWHOr0 Tmpollecca MeTabosm3Ma. Posib 3aKOHOB
COXpaHeHUsi BellleCTBA W SHEPruM B TIOHMMaHUM MeTabomm3ma. Turmbl oOMeHa BelleCTB:
ABTOTPOGHBIN U TeTepoTpodHbIi. Ponb GepMeHTOB B 0OMeHe BelecTB U NpeBpalljeH|H SHEPTHU B
knetke. PorocuHTe3. CBeToBasi M TeMHOBasg (as3bl (orocuHTe3a. Peakiuu QoTocuHTe3a.
OddexkTrBHOCTL (PoTOCHHTe3a. 3HaueHHe (DOTOCHUHTE3a [i/is XKU3HU Ha 3emsie. BiausiHue ycaoBuid
cpeabl Ha (GOTOCHMHTE3 U CIOCOOBI TIOBBIIIEHHSI €r0 MPOJYKTUBHOCTH Y KYJbTYPHBIX pacTeHHUH.
XemocuHTe3. XeMOCUHTe3UpYIoIe OakTepun. 3HaUeHHe XeMOCHHTe3a [IJis )KU3HU Ha 3emiie.
OHepreTrnyeckuii oOMeH B KjieTKe. PaciijeryieHue BellleCTB, BblJe/ieHre U aKKyMy/IMpPOBaHUe
SHEPTyU B KJIeTKe. DTallbl SHEPreTHUeCKOro ooMeHa. ['Tnkon3. BpojkeHue 1 ero BUJIBL.
KucnopogHoe okvcieHue, WK KJ1eTOUHOe AbixaHue. OKUC/IuTenbHoe (pochopuiipoBaHye.
AdHeKTUBHOCTL SHEPreTUUECKOro 0OMeHa

IIpakTrueckue 3aHITHS

CamocrosiTenbHasi paboTa 00yJaroImxcst

Tema 3.2. BuocuHTes Oejika

Copeprkanue yueOHOTO MaTepHaa

Peakuyu maTpuuHoro cuHTesa. I'enetnueckas nagopmanysa u THK. Peanv3anys reHeTUuecKkoin
vHopMaLK B KieTKe. ['eHeTHUYeCKU KOJ, M ero CBOWCTBA. TpaHCKPUIILIMS — MAaTPUUHBINA CUHTE3
PHK. TpaHcasius — 6uocuHTe3 6esika. ATarbl TpaHCIIMU. KoqupoBaHre aMUHOKUCIOT. Posib
prbocoM B OMocHHTe3e OesKa

HpaKTI/I‘JECKI/Ie 3dHATHUA

CamocTroaTenbHas pa60Ta oﬁytmmmnxca

TemaTHKa CaMOCTOSITE/TbHON pabOThI:
PellleHue 3a/1au Ha oripejiesieHHe MOoC/1eloBaTeIbHOCTHA HYK/IeOTU/I0B

Tema 3.3. Bupycel

CopgeprkaHue yueOHOTO MaTepHaa

HexknerouHbie popMbI )KU3HU — BUPYChI. VicTOpUsi OTKpbITHsI BUpYycoB (/. V1. IBaHOBCKUIA).
Oco6eHHOCTH CTPOEHUS U XKU3HEHHOTO I[UK/Ia BUPyCcoB. bakreprodaru. bone3Hu pacTeHui,
JKUBOTHBIX U YeJIOBeKa, BbI3bIBaeMble BUpycaMu. Bupyc umMmyHoeduiirTa uesioBeka (BUY) —
Bo30yaurens CITM da. ITpoduiakTKa pacpoCTPaHeHHs! BUPDYCHBIX 3a00sieBaHUM

HpaKTI/IquKI/Ie 3dHATHA

CamocrosiTensHast paborta o0yJaromuxcs

Pa3zpen 4. Pa3aMHo)XXeHHe U
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UHAUBH/Iya/IbHOE Pa3BUTHE
OpPraHu3MoB

Tema 4.1. )Kru3HeHHbIN LMK/ KJIeTKU

Cogeprkanre yueOHOTO MaTepHasa

KneTouHslii LMK/, WY )KU3HEeHHbIN LMK/ KneTKU. VIHTepdasa u muros. [Iporeccsl,
NpoTeKarole B MHTep¢ase. Pervkanys — peakiyst MaTpuuHoro cuHtesa JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN HabOp — KapHUOTHIL. JJUTIONAHBIN U TallIONJHBIN XPOMOCOMHBIe
Habopbl. XpomaTtHel. LluTonornyecke 0CHOBbI Pa3MHOKEHHSI U MH/JUBH/yallbHOT'O Pa3BUTHS
opranusmoB. [lenenue kneTku — Mmuto3. Ctaguu muto3sa. [1poreccel, mpoucxopsinye Ha pa3HbIX
cTaausix MuTo3a. brosiornyeckuii cMbica Muto3a. Ilporpammuypyemasi rubesb KIeTKH - arlorTo3

HpaKTI/I‘-IECKI/Ie 3dHATUA

CamocTosTenbHasi paboTa 00yJaroIuxcst

Tema 4.2. @opMbI pa3MHOKeHUsI
OpraHu3MOB

Cogeprkanrie yueOHOTO MaTepHasa

DopMBI Pa3MHOXKEeHUST OPraHU3MOB: 0ecI10/10€e U MoIoBoe. Bu/bl 6€CTI0I0r0 pa3MHOXKEHUS: [ie/ieHHe
Ha/iBOe U TOYKOBaHUe OJJHO M MHOT'OKJ/IETOUHBIX, CTIOPOOOpa30oBaHe, BereTaTHBHOE pa3MHOKEeHHe.
VIcKyCCTBeHHOe KJIOHMPOBaHUe OPraHrW3MOB, ero 3HaueHUe [1Jis CeJIeKLIUHU.

[TonoBoe pa3MHOXKEHHE, ero OT/INUMs OT Oecriosioro. Metio3. Ctaguu Meiio3a. [Tporiecchl,
MPOUCXOASAIINE Ha CTaAuaX Mero3a. [ToBejeHre xpoMocoM B merio3e. KpoccuHrosep.
buonioruueckuii CMbIC/T U 3HaueHHe Meiio3a. ['ameToreHe3 — npotiecc 06pa3oBaHusI TIOJIOBBIX
KJIETOK y JKUBOTHBIX. [10/10BbIe KeJie3bl: CeMeHHUKH U SMuHUKK. OOpa3oBaHKe U pa3BUTHe
TI0JIOBBIX K/IETOK — raMeT (CriepMaTo30M/, IMLeK/IeTKa) — CliepMaToreHe3 U 00reHes.
OcobeHHOCTH CTPOeHUS STULIEKIETOK M criepMaTo30ui0B. OriogoTBopenHue. [lapTeHoreHe3

HpaKTI/I‘JECKI/Ie 3dHATHUA

CamocrosiTensHast pabora o0yJaromuxcs

Tema 4.3. IngvBUAYyanbHoOe
pasBUTHE OPraHU3MOB

Cogeprkanre yueOHOTO MaTepHaa

WnguByyansHoe pa3BuTre (OHTOreHe3). DMOpPHOHAIbHOe pa3BUTHe (3MOpHoTeHe3). DTarbl
3MOPHOHABHOTO Pa3BUTHS Y TIO3BOHOYHBIX )KUBOTHBIX: Ap00/ieHre, racTpyJIsiLivisl, OpraHOreHes.
[TocTamOproHanbHOe pa3BuTHe. TUTIBI TOCTIMOPHOHATILHOTO Pa3BUTHS: MPSIMOe, HETrpsiMoe
(murHOUHOe). BrimsiHMe cpe/ibl HA pa3BUTHe OPraHU3MOB; (DaKTOPbI, CIOCOOHbIE BBI3bIBATH
BpPOXJeHHbIe YpoAcTBa. PocT 1 pa3BuTHe pacTeHnid. OHTOreHe3 [IBETKOBOI'O PacTeHHUsI: JBOMHOe
OIJIO[JOTBOPEHHE, CTPOEHUE CeMeHM, CTa/JU1 Pa3BUTHS

HpaKTI/I‘leCKI/Ie 3dHATHA

CamocToaTenbHas pa60Ta 06yqalomnxm

TemaTrKa CaMOCTOSITe/TbHON pabOThI:
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1.MHdekiMoHHbIe 3a00/1eBaHUS U STTHEMUN B UICTOPUH Ue/I0OBEUeCTBa.
2.BakuyHalus Kak rpoduiakTiKa MHPeKIIMOHHbIX 3a00/1eBaHUN

Pa3pen 5. HacieqCcTBeHHOCTD U
HM3MEeHYHBOCTb OPraHU3MOB

10

Tema 5.1. 3aKOHOMepHOCTHU
Hac/le/l0BaHUs

Cogeprkanre yueOHOTO MaTepHaa

[IpeaMeT U 3aJjauu TeHeTUKU. Posib LIUTONIOTMU ¥ SMOPHOIOTUM B CTAaHOBJIEHUM TeHeTHKU. Bkiaz
pOCCMHCKMX UM 3apyOe)XHBIX yUeHbIX B  pasBUTHe TeHeTHMKU. MeTo[bl T'eHeTUKU
(rubprA0IOrHUeCKHiA, LIUTOTeHeTHUeCKHI, MOJIEKYJIIPHO-TeHeTHYeCKril). OCHOBHbIe TeHeTHUeCKHe
rnoHsATUs. ['eHeTHMUeCKasi CUMBOJIMKA, UCIIO/Ib3yeMasi B CXeMax CKpelljBaHUM.

3aKOHOMEpPHOCTH HaC/e/JOBaHUs TIPU3HAKOB, yCTaHOB/IeHHBIE I'. MeHaeneM. MoHOruOpuaHOe
CKpellMiBaHKe. 3aKOH eZjJMHO00pa3ust THOpH/I0B NepBoro nokoJsieHusi. [IpaBuio JOMUHKPOBAHUSI.
3aKOH paclieruieHysl IPU3HAKoB. ['unoresa uncroTel ramer. [TosiHOe 1 HemosTHOe
JOMHUHMpOBaHKe. [IurubpuiHoe ckpeljBaHye. 3aKOH He3aBUCHMOTI'0 Hac/leloBaHus! TPU3HAKOB.
LluToreHeTrueCcKrie OCHOBBI AUTUOPUIHOTO CKPEIMBAHKUS. AHATM3UPYIOLee CKpel[iBaHue.
Vcriosib30BaHMe aHAIM3UPYIOIIET0 CKpelLMBaHusl [/1sl OTpefiesieHusi FeHOTHMNa 0co0u

HpaKTI/I‘leCKI/Ie 3dHATHA

CamocrosiTenibHast paboTa 00yUaroIxcs

Tema 5.2. CuernieHHOe Hac/ieJoBaHUe,
MPU3HAKOB

CopepkaHue yueOHOTO MaTepuasa

ClieruieHHOe Hacje/oBaHHe Mpu3HakoB. Pabora T. MopraHa Mo CIeTyIeHHOMY Hac/ie[l0BaHHIO
reHoB. HapylueHue cuerieHdss TeHOB B pe3y/bTaTe KPOCCHMHIOBepa. XPOMOCOMHasi TeOopus
Hac/1eICTBeHHOCTU. ['eHeTUUeCKre KapThl.

I'eneTtuka nosia. XpoMoCOMHOe oripejiesieHue 110/1a. AyTOCOMBI U IT0JI0BbIe XPOMOCOMBI.
["'omorameTHsble ¥ reTeporaMeTHble OpraivsMbl. HacsiejoBaHUe IPU3HAKOB, CLIEIJIEHHBIX C [10JIOM

HpaKTI/I‘-IECKI/Ie 3aHATUA

CamocrosiTensHast pabora o0yJaromuxcs

Tema 5.3. 3aKOHOMEpPHOCTHU
13MEeHUHMBOCTH

CopgeprkaHue yueOHOTO MaTepHaa

3MeHUMBOCTb. BuJbl M3MEHUMBOCTH: HeHaC/Ae[CTBeHHas W HacjaeAcTBeHHas. Poib cpeibl B
HeHac/leCTBeHHOW K3MEeHUMBOCTU. XapaKTepucTUKa MOAW(UKALIMOHHOW  HM3MEeHUHBOCTHU.
BapuallMOHHBIN psifi U BapualMOHHasi KpuBas. Hopma peakumu mipusHaka. KosvuecTBeHHbIe U
KaueCTBeHHbIe TIPU3HAKX U UX HopMa peakuyu. CBolicTBa MoU(HKALIMOHHONW N3MEHUMBOCTH.
HacnezicTBeHHas, WM TeHOTUITMUECKasi K3MeHUHMBOCTh. KoMOMHATHUBHAs U3MEHUMBOCTb. Metio3 u
T10JI0BO¥ MPOLIeCC — 0CHOBa KOMOMHATHBHOW W3MEHUMBOCTH. MyTallMOHHAsi ©3MeHUHBOCTb.

KJIaCCI/I(i)I/IKaL[I/IH MyTaHHﬁI r'éHHbIE€, XPOMOCOMHbLI€, TeHOMHEIE. YacroTa u TMMPpHUYHHBI MYTauHﬁ.
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MyTareHHble ¢aKTOpbl. 3aKOH TOMOJIOTMUECKUX PSAJIOB B HAC/IeICTBEHHON U3MeHUUBOCTH
H. W. BaBunosa

HpaKTI/I‘-IECKI/Ie 3daHATUA

CamocTosTenbHasi paboTa 00yJaroIuxcst

Tema 5.4. 'eHeTrKa uesioBeKa

Cogeprkanrie yueOHOTO MaTepHasa

I'eneturka yesnoBeka. Kapuorur yenoBeka. OCHOBHbIe MeTO/IbI T@€HETUKY YesI0BeKa:
reHeasiornyecKuii, O/IM3HELIOBbBIH, IIUTOreHeTHUeCKUN, OHOXUMUUYECKUM, MOJIEKY/IIPHO-
reHeTnyeckuid. CoBpeMeHHOe onpe/ie/ieHue TeHOTHUIIA: IOJTHOTeHOMHOe CeKBeHUPOBaHKe,
TeHOTUINUPOBaHKe, B TOM urce ¢ TioMoinbio [T1IP-aHanmm3a. HacieacTBeHHbIe 3a00/1eBaHUS
yeJ/iOBeKa: TeHHble 00s1e3HU, O0/Ie3HM C HAC/Ie[CTBEHHOW TIPePacTIONoKeHHOCThIO,
XpOMOCOMHBIe 6osie3Hr. CoMaThuecKre U reHepaTiBHbIe MyTaljui. CTBOJIOBbIE K/IETKH.
[TpuHIMIIBI 370poBOro 00pa3a KU3HH, AUArHOCTUKH, TIPOMU/IAKTHKN U JIeUeHUs TeHeTUIeCKUX
6osie3Heli. MeIMKO-reHeTUUeCKOe KOHCY/IbTUPOBaHKe. 3HaUeHHe MeIUI[UHCKON TeHETUKH B
TIpeIOTBPAILEHHH M JIeUeHUH TeHeTHUeCKUX 3a00/1eBaHUI Ue/lIoOBeKa

HpaKTI/I‘JECKI/Ie 3dHATHUA

CamocToaTenbHas pa60Ta oﬁytmmmnxca

TemaTHKa CaMOCTOSITe/TbHOM pabOThI:
CocTaB/ieHre W aHa/IM3 POJIOC/IOBHBIX UesloBeKa

Pa3pen 6. OBo/iroIiUOHHAS
Ouosi0rUs

Tema 6.1.9BOJIFOLIMOHHAS TeOpUs
Y ee MeCTO B OHoJIorun

Copgep>xanue yueOHOro MaTepuasia

[TpeAnochIIKM BO3HUKHOBEHHS! SBOJIIOLIMOHHOM TeopUd. OBOJIFOLMOHHAsl TeopUs U eé MecTo B
Ouosnorvu. BivsiHre 5BO/IOLIMOHHON TeOPUH Ha Pa3BUTHe OMOIOTHH U IPYTUX HayK. CBU/IeTeNbCTBA
5BosTtoL{M. [1asleoHTO/NIOrMUeCK1e: NT0C/Ie[,0BaTe/IbHOCTh MOSIB/I€HUS BU/IOB B IIa/IEOHTO/IOTMUECKO
netornvcy, nepexojHble (opMmbl. Buoreorpaduueckue: cxofcTBO WU pasnuuve (ayH U ¢op
MaTepPUKOB M OCTPOBOB. DMOPHOIOTUYECKHe: CXOACTBA M pa3/inuvsi IMODHOHOB pa3HbIX BHOB
M03BOHOUHBIX. CpaBHUTE/IbHO-aHATOMUUECKHe: TOMOJIOTUYHbIe, aHa/0rMuHble, pyAWMeHTapHbIe
opraHbl, aTaBu3Mbl. MoJeKy/IsIpHO-OMOXUMHUYeCKHe: CXO[CTBO MeXaHHW3MOB Hac/ieICTBEHHOCTU U
OCHOBHBIX MeTab0/IMUeCKUX MyTel Y BCeX KUBBIX OPraHW3MOB.

OBostoruoHHas Teopusi U. lapBuHa. [1peAnockiiKiu BO3HUKHOBEeHUs JapBUHU3Ma. [IBIKYIIHe

CHJIBI 9BOJTIOLIMY BH/IOB 110 JlapBrHY (M30BITOYHOE Pa3MHOKeHHe ITPY OrPaHUYeHHOCTH PeCypCoB,

Heorpe/ie/IéHHasi U3MEeHYMBOCTh, 60pb0a 3a CcyljecTBOBaHUe, eCTeCTBeHHbIH 0TO0p)

[IpakTHueckue 3aHATUSA
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CamocTosiTesibHast paboTa 00yJaroIuXxcst

PKHU3HU

Tema 6.2. MUKpO3BO/IIOLIUA Copgep>kanue yueOHOTO MaTepHasa 2
CuHteTnueckasi Teopusi 3BoOLuMM (CT3) u e€é OCHOBHBIE TMOMOKEHUs. MUKDPOSBOIIOLUSL.
[TonysiALys Kak ejMHMLIa BUJa U SBOJIIOLUU.
OBwxyiue cusbl (haKTOPbI)3BOMIOLMU BUIOB B IPUPO/ie. MyTallMOHHBIH MpoLiecc U
KOMOMHATHBHAsi N3MEHUYMBOCTh. [10My/ISILIMOHHBIE BOJTHBI M peid reHoB. V3011 U MUTPaLys.
EcTtecTBeHHBINM 0TOOP — HAIpaBJISIOIIHMA (hakTop 3BOMIOLMH. POPMBI €CTECTBEHHOTO 0TOOpA.
I[Tpucrocob1eHHOCTh OPraHU3MOB KaK pe3yJibTaT BO/TIOLUH. [IpuMephI pUcrocodieHui y
oprann3MoB. Apomopdo3bl U HuoafanTanuu. Bug u BugoobpasoBanue. Kputepuu Buja.
OcHoBHbIe dhopMbl BUI000pa3oBaHus: reorpaduueckoe, 3K0J0rMUecKoe
[IpakTHueckue 3aHATUSA
CamocrosiTesibHast paboTa 00yJarouuxcst
Tema 6.3. Makpo3BoJitoLs CopeprkaHuie yueOHOT0O MaTepHrasa 2
Makpo3Bosntorusi. PopMbl 3BOMIOLMU: (PUieTHUecKasi, JUBepreHTHasi, KOHBepreHTHasl,
napasiiesibHasi. HeobpaTuMoCTh 9BOTHOLIAN
ITpakTryeckue 3aHSITUS
CamocrosTeibHasi padoTa 00y4Jaromuxcs 2
TemarrKa camMOCTOSITe/TbHON pabOThI:
Onuicanyve nMpUCoco0/IeHHOCTH OpraHM3Ma U ee OTHOCUTE/ILHOTO XapakKTepa
Paspen 7. Bo3sHUKHOBeHHe U 10
pa3BUTHe )XM3HM Ha 3emJie
Tema 7.1. 3apokJeHue U pasBUTHe CopeprkaHuie yueOHOT0O MaTepHrasa 2

[loHayuHble TIpeJCTaB/leHUsl O 3apOXK/eHUM XKU3HU. HayuHble rUnoTe3bl BO3HUKHOBEHUS >KU3HU Ha
3emsie: abuoreHe3 W TMaHCepMUs. XUMHUUECKasi 3BOMOLMA. AOHUOTreHHbIM CHHTe3 OpraHMueCcKUX
Bell|eCTB M3 HeOpraHM4eCcKuX. OKCIepHMeHTalbHOe TOJATBepXK/JeHHe XUMUUeCKOM 3BOJIIOLIUU.

CTPYKTYp U BO3HUKHOBEHUE TMpPOTOK/IeTKU. [lepBble KieTKM U UX 3BomOLUs. PopmMupoBaHue
OCHOBHBIX TPYTII KUBBIX OPTaHU3MOB.

Pa3BuTHe )KM3HU Ha 3eMJie 110 3paM U rnepyoziam. Katapxeil. ApxelcKasi v TIpOTepO30iCKasi 3phbl.
[Taneo3oticKas 3pa U e€ Mepuo/ibl: KeMOPUNMCKUH, OP/JOBUKCKHUM, CHJTYPUHUCKHUM, 1€BOHCKUH,
KaMeHHOYTO0JIbHBIN, TTepMCKUil. Me3030iicKasi 5pa U eé repuo/bl: TPUACOBBIM, FOPCKUM, MEJIOBOM.
KaitHo30liCcKasi 5pa U eé repuo/ibl: NajieoreHOBbIM, HEOTreHOBBIM, AHTPONIOTeHOBBIM.

HauaspHble 3Tarbl 6rosorudeckoit ssosormu. ['nnore3a PHK- mupa. ®opmupoBaHrie MeMOpaHHBIX

ITpakTryeckue 3aHSITHS
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CamocTosiTesibHast paboTa 00yJaroIuXxcst

Tema 7.2. CucTemMa OpraHuueckoro
Mupa. [IporcxoxzaeHue yenoBeka —
AQHTPOIIOreHe3

Copgep>kanue yueOHOTO MaTepHasa

CucTeMa OpraHM4YeCcKOro Mupa Kak OoTpakeHHe 3BOJIHOLMU. OCHOBHbIE CHCTeMaTH4eCcKye IPYTIIb
OpraHW3MOB. XapaKTepUCTHKA K/IMMaTa M reoJIornueckrx rnporeccoB. OCHOBHBIE 3Taribl 3BOTIOLUN
PaCcTUTEbHOTO U JKUBOTHOI'O MUpa. ApoMop(03bl Y pacTeHU! U )KUBOTHBIX. [losiBNeHue, pacLBeT U
BbIMUpaHUe TPYIII )KUBbIX OPraHU3MOB.
OBOJIIOLMS UesioBeKa. AHTPOIIO/IOrUs Kak HayKa. Pa3BuTHe npe/icTaB/ieHU O IPOMCXOKAEHUN
yesioBeKa. MeTo/ibl M3ydeHust aHTpornioreHesa. CXoACTBa U pa3/ivuus YejloBeKa U )KMBOTHBIX.
CucTtemarnueckoe I0JI0’KeHUe 4yesioBeka. JIBrKylue cuibl (hakTopbl) aHTPOIOreHe3a.
HacnenctBeHHast '3MEHUYMBOCTh U eCTeCTBEHHBIN 0TOOD. OOIecTBeHHbIN 00pa3 XKU3HH,
M3rOTOBJIEHUE OPY/Ui TPY/Q, MbllJIEHHUe, PeUb

HpaKTI/I‘-IeCKI/Ie 3dHATHA

CamocrosiTenbHast paborta o0yJaromuxcs

Tema 7.3. OCHOBHBIE CTaZiuU
SBOJIIOLIUY YesioBeKa

Cogep>xanue yueOHOTO MaTepHaa

OCHOBHbIE CTaJIMM U BETBU 3BOJIIOL[MU Ue/OBeKa: aBcTpasionuteku, YesoBek ymesnbiii, YenoBek
MpsiMOXOosAIMiA, UesioBeK HeaHJ|epTalbCKui, YesoBeK pa3yMHBIN COBpeMeHHOTo THura. Haxoaku
MCKOTaeMbIX OCTaHKOB, BPeMs CYIIIeCTBOBaHUS, 00/laCTh paclpoCTpaHeHHs, 00BEM TOJIOBHOTO
MO3ra, 00pa3 >KU3HU, OPYIUSL.

YenoBeueckue pacbl. OCHOBHbIe OOJIBIIIME pachl: €BPOTeou/IHast (eBpa3uiicKasi), Herpo-
aBCTpasion/iHas (3KBaTopHasbHasi), MOHI'0/IOM/Has (a3UaTCKo-aMepruKaHCKast). YepThbl
MIPUCIIOCOO/IEHHOCTH TIPeICTaBUTE e ueIoBeueCKUX pac K YCJI0BUSIM CYIIleCTBOBaHUs. EJUHCTBO
yesioBeueckux pac. Kpurtuka pacusma

HpaKTI/IquKI/Ie 3dHATHA

CamocrToaTenbHas pHGOTa oﬁyqammnxcsl

TemaTrKa CaMOCTOSITe/TbHON pabOThI:
1.Bpewms ¥ 1yTU paccesieHUs yejioBeKa 10 TilaHeTe
2.KpuTHrKa pacusma

Pa3pen 8. Opranusmsl 1
OKpy’Kamujas cpeja

Tewma 8.1.DK0J10rus KaKk Hayka.
Cpefibl K1U3HU.DKOJI0THUeCKre
(hakTOpBI

Copiepkanrie yueOHOro MaTeprasa

OKororus Kak HayKa. 3aZlaud U pasfiesibl 5KoIorvi. MeTozbl 9K0IOrHueCcKUuX UCC/ie/JOBaHUH.
OKoJI0rYecKoe MUPOBO33peHHe COBPeMEHHOT0 yesioBeKa. Cpejbl 00MTaHKS OPraHU3MOB:
BO/[Hasl, HA3eMHO-BO3/IyIIIHas, TTIOYBEHHasl, BHyTPUOPraHU3MeHHasi. DKOJIOTHUecKre (haKTophbI.

18




Knaccudukarus 3Kkomornueckux GpakTopoB: abuoTnyeckue, OMOTHUECKHE U aHTPOTIOTeHHBIE.
[eticTBUE 3KO/IOTMUECKHUX (DAKTOPOB Ha OpraHu3Mbl. AOMOTHYECKHEe (haKTODBI: CBET,
TeMIIepaTypa, BAaXHOCTb. ®oTorneprogusM. [IpucrnocobieHust OpraHu3MOB K /1eHCTBHIO
abuotnueckux (akTopoB. brosoruueckrie puTMbl. BuoTHueckue GakTopbl. Buasl OMOTHUECKIX
B3aUMO/IeCTBHIA: KOHKYPEHIIUs, XUIITHAYeCTBO. [Tapa3uTusm, MyTyann3M, KOMMEHCA/IU3M
(KBapTUPAHCTBO, HAaXIEOHUYECTBO), aMEHCAIN3M, HeHTpaiu3M. 3HaueHHe OMOTUYeCKUX
B3aMMO/IECTBHHM JIJIsl CYIIIeCTBOBAHMSI OPTaHU3MOB B TTPUPO/IHBIX COO0IIeCTBaxX

CamocTosiTe/TbHasA padoTa 00yUaromuxcs

TemarrKa camoCTOsITe/TbHON paboThI:
JKOJIOTUYECKUE XapaKTePUCTUKHU MOMYJISILUU

Pa3pen 9. Coo0miecTBa u
9K0/I0TMUYeCKHe CHCTEeMbI

10

Tema 9.1.Coo011iecTBa OpraHu3MoB,
9KOCHCTEMBbI

Copiep>kaHrie yueOHOTO MaTeprasa

Coo01iecTBo opraHuaMoB — OuorjeHo3. CTpyKTyphl OWOLIeHO3a: BW/OBasi, MPOCTPaHCTBEHHasl,

Tpoduyeckas (muieBas). Buabl-noMuHaHThl. CBsA3u B OMOLieHO3e.
OKoJioruyeckre cCUcTeMbl (3KocrcTeMbl). [ToHsiTHE 00 3KocHCcTeMe U OGHoreoreHo3e.
@DyHKI[MOHaTbHbIEe KOMIIOHEHTbI 3KOCUCTeMBI: IIPO/yLIeHTbl, KOHCYMEHTbI, pe/lyLieHThI.
KpyroBopoT Bel1lecTB 4 MOTOK SHEPruu B 3KocucTeMe. Tpoduueckue (MuiLieBble) YPOBHU
skocucTeMsbl. [TuireBble 1jeru ¥ ceTd. OCHOBHBIE MTOKa3aTeny SKOCUCTeMbl: 6riomacca,
MPOAYKLUS. DKOJOrMuecKue MipaMubl: MPOAYKLIUW, UNC/IeHHOCTH, 6riomacchl. CBOMCTBa
5KOCHCTEM: yCTOMUMBOCTB, cCaMoperysisiius, passuTte. CyKkieccus

Tema 9.2. IIpupoHbIe 5KOCUCTEMBbI

CoiepkaHuie yueOHOTO MaTeprasa

[IpyvpoAHble  SKOCUCTEMBbI. OJKOCHCTeMbl peK M 03ép. OKOCHCTeMa XBOWHOTO WU
[IPOKOJIMCTBEHHOTO Jieca. AHTPOTIOTeHHbIe 3KOCHCTEMbL. ATPOIKOCHCTEMBI. YPOOIKOCUCTEMBI.
brosioruueckoe 1M X03HWCTBEHHOe 3HaueHHe arposkocucteM U ypboskocucrem. bropasHoobpasuve
Kak (hakTop yCTONUMBOCTH 3KocucTeM. CoxpaHeHHe OMOIOrHuecKoro pa3HooOpasus Ha 3emiie

Tema 9.3.
buocdepa — rinobanbHas
YKOCUCTeMa 3eM/Iu

Cojiep>kanue yueOHOro MaTepHaa

Yuenre B. U. BepHazackoro o 6uocdepe. I'panuiibl, coctaB U CTpyKTypa Owocdepsl. »Kupoe
BellecTBO U ero ¢yHKun. OcobeHHOCTH OroCdephI Kak T100ambHOM SKOCHUCTeMbI. [JuHaMuueckoe
paBHOBecre U obparHasi cBsi3b B Grocdepe. KpyroBopoTsl BellleCTB U OMOre0XUMHUYeCKHe HKIIbI
5/1IeMeHTOB (yT/1epo/ia, a30Ta). 30HaIbHOCTh Orocdeprl. OCHOBHBIE OMOMBI CYILIN

CamocTosTesibHasi paboTa 00ysiaroIUXCs

TemaTHKa CaMOCTOSITe/TbHON pabOThI:
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1.BymistHue aHTpOTIOTeHHBIX ()aKTOPOB Ha buochepy
2.JKOI0ruyeckKye acreKThl MPo(eCcCUOHANTBHON JeaTellbHOCTH
3.BnusiHMe conManbHO-3K0I0rM4ecKuX (pakToOpoB Ha 3/J0POBbe UesloBeKa

Pa3pen 10. Cesrekuyus 0OpraHusmoB, 4

OCHOBBI OMOTEXHO/JIOTHH

Tema 10.1. Cenekijus Kak Hayka 1 |Cofiep>KaHue yueOHOro MaTepuara 1

rpoLecc CesieKLIMs KaK HayKa M IpoLjecc. 3aposKeHue cesleKLiuU U JomecTrkalys. YueHue H. V1. Basunosa
0 ILIeHTpax MHOroo0pa3ust ¥ MPOUCXOXKIEHHS KYJbTYPHBIX pacTeHWH. IIeHTpbl MPOMCXOXKAEHUS
/TOMAallHUX >KUBOTHBIX. CopT, mopoja, wrtamMm. CoBpeMeHHble MeTOZbl cejieKlKMU. MaccoBbii
M WHIWBUJYa/TbHBIM OTOOPBI B CeNeKIIMM pAacTeHHWd U KUBOTHBIX. OIlleHKa 3KCTephepa.
BM3KOPO/ICTBEHHOE CKpellvBaHue — WHOpUAWHT. UucTas mHusi. CKpelyvBaHHWe YUCTBIX JIMHUM.
[etepo3uc, wim rubpugHas cwia. HepojcTBeHHOe CKpelnyBaHue — ayTOpuauHr. OThanéHHas
rubpugu3anys u eé ycrexu. VIcKycCTBeHHBIN MyTareHe3 U ToTy4eHre TIO/UIIIONA0B. JoCTiKeH s
ceneKLMY paCcTeHUH, >)KUBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 10.2.0cHoBBI OroTexHONMOrMM  |Cofiep>KaHue yueOHOro MaTepuana 1
buoTexHO/MIOTUSI KaK OTpacjib TMPOM3BOACTBA. [‘eHHasi uWHXeHepusi. OTambl CO3JaHUs
pekombuHanTHOM [JHK w TpaHcrenHesix opraHu3moB. Kierounass wumxeHepusi. KieTouHble
KyJbTypbl. MUKDOK/IOHa/IbHOEe pa3MHO)XeHWe pacTeHui. KjioHMpOBaHWe BbICOKOTPOJYKTHBHBIX
CeTbCKOXO035ICTBEHHBIX OPraHU3MOB. DKOJIOTHUeCKue U dThdueckre pobsiemsl. 'MO — reHeTHuecku
MOAU(ULMPOBaHHbIE OPTaHWU3MbI
CamMocrosiTesibHasi padoTa 00yJaromuxcs 2
TemaTHKa CaMOCTOSITe/TbHON paboThI:
B1OTeXHO/IOTHY B XKU3HU U Npodeccuu

IIpome)xyTouHasi aTTecTanus (3aueT c OLeHKOM)
Bcero yacos: 78
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4. YCJIOBUSA PEAJIU3AIIAY ITPOTPAMMBI YUYEBHOM JIVICITUTL/INHBI

4.1. TpeboBaHUsA K MaTepHA/TbHO-TeXHUYECKOMY 00ecreueHUIo

Peanu3aiusi mporpaMMmbl  yueOGHOM TporpamMmbl  yueOHOW AUCLUTUIMHBI
npe/irosiaraeT HajsmMuue yuebHoro KabrHera.

[ToaroToBKa BHEayAUTOPHOUW pabOThI AO/KHA 00OecrieunuBaThCsS AOCTYIIOM
Kax0ro obyuarorierocsi K 6a3aMm JaHHbIX U OubmMoTeuHbIM GoHAaM. Bo Bpems
CaMOCTOSITeJIbHOM TOATOTOBKHM, oOyuaroiiyecss [O/DKHbI ObIThb 0OecrieueHsl
[IOCTYIIOM K ceTU MHTepHeT.

O6opyaoBaHue yueOHOro KabuHeTa U pabouyux MecT KabuHeTa:

- TocajjouHble MecTa AJisi o0yuarolmyxcs, pabouee MecTO TperojaBareis,
KOMILIEKT ~ yueOHO-MeTOAuuUecKOM  [JOKYMeHTallud, HarjsjHble  rocobus,
JIOCTaTOUYHOE KOJINYeCTBO yueOHbIX KHUT, J0OCKA, TeXHUUeCKHe CpeJiCTBa 00yueHUs:
KOMITbIOTED C YCTPOWCTBaMH BOCIIPOM3Be/leHHsl 3ByKa, NMPUHTEpP, MYy/bTUMe[ua-
TIPOEKTOP C 5KPAHOM, YKa3Ka-Ipe3eHTep /151 Ipe3eHTalyi.

- nabopaTopusi, OCHallleHHasi 00Opy/0BaHUWeM JJisi TIPOBe/IeHUsT 3aHSITUIA:
MHUKDOCKOTIbI, CeKyH/IOMep, TOHOMeTp, JabopaTtopHasi Tiocyzaa (TpoOupKy,
TIOJICTaBKH ZIJisi POOUPOK, TTUHLIETHI, TIECOK, CTYIIKK C TIeCTUKaMHU, TIpeJIMeTHbIEe U
MOKPOBHbIE  CTeK/a, CTeK/IsHHble  Tajioukd,  IIperapoBajibHble  WIJIbI,
¢unbTpoBasnibHass Oymara (candeTkd), CTakaHbl) THUIEPTOHWYECKUM pacTBOP
xyjopyuja Hatpusi, 3%-HbIM pacTBOp IIePOKCHJA BOJOPOZA, pacTBOp Hoja B
HAOJUCTOM Kanuu, TULepuH, KnyOHu KapToders, JUCT 3/0[eu KaHa/lCKOM, TIof
psiOMHBI 0OBIKHOBEHHOM (psIOVHBI UM TOMAaTa), YK pernuaThbiii, pa3Be/jleHHbIe B BOZe
JPOXTKH).

TexHuueckue cpejcTBa O00yueHHMsA: KOMITBIOTED C  YCTPOWMCTBaMHU
BOCTIPOM3Be/JIeHUs 3ByKa, My/IbTUMe/Jia-IPOeKTOP C SKPaHOM.

4.2 OO0mme TpeGoBaHMA K OpraHu3apuu  oOpa3oBaTe/IbLHOM
AeATeTbHOCTH

OcBoenue 00OyuaromMMUCs y4uyeOHOW AMCLMIUIMHBI MOJKET TIPOXOAUTH B
YC/IOBUSIX CO3/laHHOM 0oOpa3oBaTeslbHOM Cpefibl B 00pa30oBaTe/bHOM OpraHu3alin
(YupexxzeHun).

[lperosaBaHve yueOHOM AUCLUIUVIMHBL [JO/DKHO HOCHUThH TIPAKTHUUECKYIO
HarmpaB/ieHHOCTb. B Tpoliecce MpakTHUYeCKUX 3aHSATHI 00ydJaroliyecs: 3aKpervisioT
U yrayo/nsioT — TeopeTWUYecKWe — 3HaHUs,  IMpHoOpeTaroT  HeoOXOgUMbIe
npodheccroHaIbHbIe YMEHUSI Y HaBBIKH.

Tekymii ¥ TIPOMEKYTOUHBIM KOHTDPOJIb OOyUYeHUs] CK/Ia[[bIBaeTCs U3
CJ/IeAIOIINX KOMITIOHEHTOB:
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TeKyI[Ud KOHTPOJIb: OMpoC O0OydYaromyxcs Ha 3aHATHUSX, IIPOBe/leHHe
TeCTUPOBaHUsl, pellleHre MPOU3BO/CTBEHHBbIX 3aZlau 00yJarlUMUCS B TIpoliecce
MIPOBeJIeHUsI TeOPeTUYECKUX 3aHITUM U T.[.;

NMPOME)XYTOUHBIM KOHTPOJIb: 3aUeT C OL|eHKOM.

4.3. KagpoBoe obecrieueHne 00pa3oBaTe/IbHOM JeATeTbHOCTH

TpeboBaHus K KBamM(pHUKALIMK MelaroriueCcKuX KaJpoB, OCYII@CTB/ISOIINX
peamu3aruio OTTOIT CITO — TIITCC3 1o creluaabHOCTU A0/DKHA 00eCcrieunBaThCsl
relaroruyecKUMU KaZipaMu, UMeIOI[MMU BbiCillee 00pa3oBaHUe, COOTBETCTBYHOLIIee
npoui0 TIpernojaBaeMoOM [JUCLUIUIMHBL. [lonsg mipernojaBaresied, WMeEIOLUX
BbICIlIee 0Opa3oBaHue, JO/DKHA COCTaB/ISAThL He MeHee 95 MPOLIeHTOB B 0011jeM unciie
rperio/iaBaresieli, obOecrieunBaroOIX 00pa3oBaTe/bHBIM IIPOIleCC II0 JAaHHOM
OCHOBHOW 00pa3oBaTe/IbHOM MporpamMmme.

OrnbIT JleaTe/IbHOCTH B opraHu3aLysx COOTBeTCTBYIOLLIeU
npodeccroHambHON  cdeprl  sB/sieTCS  00s3aTeNbHBIM  [IIs1  TIpero/jaBaTeriel,
OTBEYAIOLUX 3a OCBOeHHe 00yuaromyMcsi TIpodecCrOHaIBFHOTO yueOHOTo UK.
[MperosiaBaTe/iu MOJyUYarOT AOTIOJHUTETbHOE TTPodeccroHaIbHOe 0Opa3oBaHUe 110
rporpaMMam MOBbIIIeHUs] KBaTU(UKAl[MK, B TOM uuc/ie B (hopMe CTa)KMPOBKU B
NPO(UIbHBIX OpraHu3alusax He pexke 1 pasa B 3 roja.

ITo 10 mipoiieHTOB OT 00IIlero uWc/a MperofaBaTesiei, UMeIUX BhICIIIee
obOpa3oBaHue, MOKeT ObITb 3aMeHeHO TMperoAaBaTenssMu, uMeromuMu CIIO wu
roCcyZlapCTBeHHbIe TOYeTHble 3BaHUSI B COOTBETCTBYIHOLEN TpO(ecCuOHaTbHOM
cdepe, unu crierjuamrcTamu, uMmeromuMu CITO M cTa)k TIPaKTHUYECKOW pabOThI B
COOTBeTCTBYIOILel npodeccroHanbHOM cdepe 6osee 10 mocie HUX JeT.

4.4 NudopmanuoHHOe ob0ecreueHme 00yJeHHUsI. IlepeueHb
PEeKOMeHAyeMbIX yueOHbIX W3iaHHui, VIHTepHeT-pecypcoB, AONO/JTHUTETHHON
JINTepaTyphbl

OCHOBHBbIE UCTOUHHMKU:
1. Buonorusi 10 knacc. ba3oBelii W yriyO/ieHHBIM ypoBHH: yueOHMK/ U.B.

AradonoBa, B./. CuBorna3oB — Mocksa: «I[IpocBeliienue», 2020.

2. buosoruss 11 kmacc. Ba3oBbiii ¥ yriy0O/ieHHBbIM ypoBHU: yueOHUMK/ U.B.
AragonoBa, B./. CuBornasos — Mocksa: «IIpocsemjenue», 2020.
3. buonorus 10 knacc: yuebHUK A1t 0011je00pa30BaT. opraHu3aljuii:6a30Bbii
ypoBeHsb / [1.K. benses, [1.M. bopoaun, I'.M. [deimiuuni v ap.; nog pex. 1.K.
bensiea u I'.M. [pimimunia. — 3-e usg. — M. : «IIpocBenjenue», 2020.
4. buosorus 11 Knacc: yueOHUK 11 0011e00pa3oBaT. OpraHu3aliyii: 6a30BbIi
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ypoBenb / [1.K. Besnses, [1.M. bopoaun, .M. [demmiuun 1 ap.; nog pen. J.K.
bensesa u I'.M. [Jpimimuna. — 3-e usg. — M. : «IIpocsemjenue», 2020.

5. Buosorusi 10-11 «m.: yueb. [Ais9 OpraHy3alvid, OCYIIEeCTB/ISIOIIUX
oOpa3oBaresibHYIO fesTenbHOCTb. ba3oBeiii ypoBeHb / A.A. Baxpymer, O.B.
bypckui, A.C. Paytuan, E.I. Poguonosa, M.H. Po3anoB. — M.: banacc, 2020.

6. buonorus. O6ujast 6uosorusi: 10-11knaccer: yue6Huk / A.A. Kamenckuii, E.A.

Kpukcynos, B.B. Ilaceunuk. — 5-e u3g., mepepab. — M.: JIpoda, 2016.

,Z[OHOJIHI/ITEJI])HBIE HCTOUYHUKU:

1. Buonorus: Yueb6Hoe nocobue / T.A. AHgpeeBa. - M.: PUOP, 2010.

2. KoncrantuHoB B.M., Pe3anoB A.I', ®ageeBa E.O. OOmiass Guosorus:
yueOHUK [  CTy/IeHTOB  oOpa3oBaTe/llbHbIX  yUDEeXXJeHWM  CpeHero
npocdeccroHabHOrO 06pa3oBaHusi.- M. M3aaTenbCkuii 1eHTp «AKaziemusi», 2014,

3. O6mas skosorusi: Kypc nekimii / B.B. MaBpuities. - 3-e u3f., crep. - M.:
NH®PA-M; MH.: HoB.3HaHue, 2013.

4. DKosiormueckas sHuuksonenus. A - I' / B.M. Nanunos-anunesay, K.C.
Jloces. - M.: OHuuknoneaus, HULl TH®PA-M, 2011.

5. Dkosorusi: YuebHoe mocobue / JI.H. Epmakos, O.H. UepHsimiosa. - M.:
HUILI UH®PA-M, 2013.
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5. KOHTPOJIb 1 OLIEHKA PE3YJ/IbTATOB OCBOEHUSA
YUYEBHOM IVICITUIL/IVHBI
KoHTpo/lb W OIleHKa pe3y/IbTaTOB OCBOEHWs YueOHOW [JUCIUTUIMHEI
OCYIIIeCTB/ISIETCS TIpero/iaBaTesieM MpU MPOBeJieHWU 3aHSATHH, TeCTUPOBAaHUS, a
TaK)Ke BBIMOTHEHUsS OO0YYaroIMMHUCS HWHIWBUYAJbHBIX 3aJJaHWM, MPOEKTOB,

1 CCieIOBaHUM.

Pe3ysibTaThl 00yUYeHUsA

OcHoOBHBIE IOKa3aTe/
OIleHKH pe3y/IbTaTOB

DopmMBbI U METO/bI
KOHTPOJISA ¥ OLIeHKH

3HaTh:
- MeCTO W poJib OHUOJIOTHU B
cUCcTeMe HayuHOT0 3HaHWUS;
- cofiepKaHue
OCHOBOIIOJIAraroIINX
OMO0/IOTHUECKUX TEPMUHOB U
TIOHSATHI: )KU3Hb, KJIeTKa,
TKaHb, OPT'aH, OpPraHu3M,
BU/I, TIOTTYJISLUS,
9KOCHCTEMa, OHOLIEHO3,
buocdepa; MeTaboM3M
(oOMeH BerecTB 1
TripeBpallieHre SHeprun),
roMeocTas (caMoperyJisiius),
orocuHTe3 OeKa,
CTPYKTYypHasl OpraHu3aiiusi
JKUBBIX CHUCTEM,
JIUCKPETHOCT,
CaMOperyJIsiys,
CaMOBOCIIPOM3Be/IeH1e
(pempoayKust),
HacJ/1e/[CTBeHHOCTb,
HM3MeHYUBOCTb,
3HEepro3aBUCUMOCTh, POCT U
pa3BUTHE, YDOBHEBAst
OpraHu3arius;

- cofiep)KaHue
OCHOBOTIO/IArarol[uX
OMOOTMUeCKUX TEOPHH U
TUTIOTE3: K/IETOUHOM,
XPOMOCOMHOM,
MyTaLMIOHHOH,
3BOJIFOLIMOHHOM,
TIPOMCXOXKAEHUS YKU3HU U
YeJioBeKa;

- OCHOBOIIOJIAraroIIue
Ouosioruueckrie 3aKOHbI U
3akoHOMepHOCTH (I
Menpens, T. Moprana, H.A.
Basunogsa, O. I'ekkensi, D.
Mronnepa, K. bapa),

OO6yuarouiics
JIEMOHCTPUPYET 3HaHUs U
YMEeHHUSI:

-BBIZIEJISITh CyIl[eCTBEHHbIE
MIPU3HAKU OMOIOTHYECKUX
00BEKTOB;

- apryMeHTHpOBATh,
MIPUBOJIUTH JI0Ka3aTe/IbCTBa
POZICTBA Pa3/TUUHBIX
TaKCOHOB paCTeHuH,
JKUBOTHBIX, OaKTepHii;
-pacKpbIBaTh PoOjib OHOIOTUN
B [IPaKTUYeCKOU
JlesITeTbHOCTH JTFO/IeH;
BBISIBJIATH TIPUMEPBI U
PaCKpBIBaTh CYIIIHOCTh
TIPUCTIOCO0/IEHHOCTH
OpraHu3MOB K cpejie
obuTaHus;

- pa3/MyaTh 10 BHEIIHEMY
BU/IY, CXeMaM U OTITUCAHUSIM
peasibHbIe OHOJ/IOTHUYeCKHe
00BEKTBI T UX
1300pa’keHwsl, BbISIB/ISITh
OT/IMUUTE/TbHBIE TIPU3HAKWY;
- yCTaHaB/IMBATh
B3aUMOCBSI3U MEX/Y
0COOEHHOCTSIMHU CTPOEHUS 1
GYHKLUAMU KT€TOK U
TKaHel, MeXX/ly OpraHamMu U
CUCTeMaMH OpPTaHOB,;

- aHa/IM3UPOBATh U
OLIEHUBATb MOC/Ie/ICTBUS
JlesiTe/TbHOCTH YeJsloBeKa B
TIPUPOJIE;

- yMeTb paboTaTh B
KOJIJIEKTHBE

DopMBbI KOHTPOJIS:
YcTHbIl oripoc
[TrcbMeHHBIN OTIPOC
CamocrosiTenbHasi paboTa
TecToBbIe 3afaHUsA

MeTto b1 KOHTPOJIA:
@DpOHTAa/IBHBIN 0NPOC
VuauBuayanbHbIN OMpoC
IIpoBepka
CaMOCTOSITE/TbHON pabOThI
[TpoBepka KOHCIEKTOB
[TpoBepka coobieHu
OueHMBaHUe BbITIOJTHEHUS
VHAUBUAYaNbHbIX 3a/laHAN

IIpomexyTouyHas
arrecTanus: 3ayer C
OL[€HKOM
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IPaHUIIbI UX IPUMEHUMOCTH
K JKUBBIM CHCTEMaM;

- OCHOBHBIE METO/IbI
HAYYHOT'O TO3HAHMUSI,
HCTIO/Ib3yeMbie B OUOJIOTHH:
Ha0JIF0JeHUs U OITHMCAHUS
JKUBBIX CUCTEM, TIPOIIECCOB U
SIBJIEHUI;

- OpraHU3alvIo U
TIPOBE/IeHHE
OMOIOTUUECKOT0
9KCTIepUMEHTa;

- TIPU3HAKYU BUPYCOB, KJIETOK
TIPOKApUOT U 3YKapHuoT;
O/THOK/IETOUHBIX U
MHOTI'OKJIETOUHBIX
OpraHu3MOB, BUJIOB,
OMOreo1|eH030B U
9KOCHUCTEeM; 0COOeHHOCTHU
TIPOLIeCCOB 0OMeHa BelleCTB
Y TIpeBpallieHust SHePTUU B
K/eTKe, (DOTOCHHTE3a,
MJIACTUYECKOTO U
SHEepPreTUUeCcKoro ooMeHa,
XeMOCHUHTEe3a, MUTO3a,
Melio3a;

-MeTO/IUKY peIleHus
OMoIorMueCKUx 3azad,
COCTaBJIATh T€HOTUITNUECKIe
CXeMbI CKPEeII[UBaHUS /ISt
Pa3HbBIX THUIIOB
HacJIeZloBaHUs IPU3HAKOB y
OpraHU3MOB, COCTaBJISITh
CXeMbI TIepeHOCa BeIeCTB U
9HEPTUU B 3KOCHCTEMaX
(LIeTTH MUTaHMS, TIUILEBbIe
CeTH)

YMmeTh:

- KDUTUUECKH OI|eHUBaTh
vH(OopMaL1io
OUMOIOrMUeCKOTO
CO/Iep>KaHusl, BKTFOUAOIIYIO
TICeB/IOHayYHbIe 3HAHUS U3
Pa3/IMYHbIX UCTOUHUKOB
(cpeacTBa MaccoBoi
“HbOpMaLMY, HayuyHO-
TOMTyJISIPHBIE MaTepyabl);
-MHTEPIIPeTUPOBATh
3THUECKHE aCTIeKThI
COBpPEMEHHBIX
WCC/IeZIOBaHUI B OMOJIOTHH,
Me/IUIMHe, OMOTEXHOIOT U,
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- pacCMaTpUBaTh
r/i00abHbIe SKO/IOTHUECKHe
1ipob1eMbl COBPEMEHHOCTH,
(dhopmupoBaTth Mo
OTHOIIIEHUIO K HUM
COOCTBEHHYIO MO3ULIHIO;

- CO3/1aBaTh COOCTBEHHbBIE
MHUCbMEHHBIE U YCTHBIE
COO00I1[eHHsT Ha OCHOBE
buonornueckom
“HGbOPMaIIUY U3 HECKOTBKUX
HMCTOYHUKOB, TPAMOTHO
WCM0/1b30BaTh MOHATUWHBIN
amrapar.
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