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1. Ilepeuenn

IJIAHUPYEMBbIX

nporpammel 06.03.01. buosorus

B pesynbsrare ocBoenust OIIOII GakanaBpuata oO0ydaroUIUiCs JTOJDKEH OBJIAJETh

pe3yJIbTaTOB
COOTHECEHHBIX ¢ IUIAHMPYEeMBbIMH Ppe3yJIbTATAMH OCBOeHHMsI 00pPa30BaTeJbLHOI

o0y4yeHus1 1O

CHCHYKHHHNHIpCSYHLTaTaNHI06quHHHIH)HHCHHHHHHCI

Koowt kom- | Pesynbrarbl ocBoeHusi OIIOII Co- | IlepeyeHb miIaHupyeMbIX pe3yJib-
nemenyuu oepoicanue KomnemeHyuil TATOB 00y4YeHHUsI N0 TUCHHIJIHHE
OIIK-3 CIOCOOHOCTBIO IOHUMATH 0a30BbHIC 3namyp: GyHIAMEHTANIBHBIC TI0JIO-
MPEJCTaBICHUS O pa3HOOOpa3uu OMO- | XKeHHs OWOJOTHYeCKOW OpraHu3a-
JIOTMYECKUX OOBEKTOB, 3HAU€HUE OMO- | LMM Ha MONYJSALHOHHO-BUAOBOM
pasHooOpas3us sl yCTOMYUBOCTH YpOBHE
ouocdeppl, CHOCOOHOCTHIO UCTIONB30- | YMemb: apryMEeHTUPOBATh IOTY-
BaTh METOJIbl HAOJIOACHNUS, OMUCAHUS, | YCHHBIE 3HAaHMA NpPU OOCYKICHUU
uaeHTU (UK, KITaCCU(DUKAITNH, BOIIPOCOB, CBSI3aHHBIX C MpoOJIeMa-
KyJIbTUBUPOBAHHSI OMOJIOTMYECKIX MU OMOJIOTHYECKOTO Pa3sHOOOpa3Hs
00BEKTOB

OIIK-4 CIIOCOOHOCTBIO MPUMEHSTh NIPUHIUIGI | 3Hamb: TEOPETUYECKHE OCHOBBI WU
CTPYKTYPHOM U (YHKLIMOHAJIBHOM Op- | 0a30Bble MpeNCTaBICHHUS MPUHIIM-
raHM3aluu OMOJIOTHYECKUX O0BEKTOB | MOB CTPYKTYPHOW M (PYHKLIMOHAJb-
U BJIaZICHUEM 3HAaHHEM MEXaHH3MOB HOW oOpraHu3aluyu OHOJOTMYECKUX
rOMEOCTaTUYECKON peryJsiluy; Bia- O00BEKTOB, MEXaHU3MOB TOMEOCTa-
JIEHWEM OCHOBHBIMHU (pU3HOJIOTHYe- TUYECKOH perysum.
CKMMH METOJJaMH aHaJIu3a U OLICHKH
COCTOSIHUS )KUBBIX CHCTEM

OIIK-5 CIOCOOHOCTHIO MPUMEHSThH 3HAHHE 3namb: KOHLENTYaIbHBIE OCHOBBI U
IPUHIUIIOB KJIETOYHOW OpraHu3alui | METOAMYECKUE MPUEMBI MOJIEKYJISp-
OMO0JIOTNYECKUX 00BEKTOB, OMOpU3U- | HON OHoIOTHH.
YECKUX 1 OMOXMMUYECKUX OCHOB,
MeMOpaHHBIX MPOIIECCOB U MOJIEKY-
JSIPHBIX MEXaHU3MOB )KU3HEESATEb-
HOCTH

OIIK-11 CIIOCOOHOCTBIO PUMEHSTh COBPEMEH- | 3Hamb: OCHOBBI OHMOTEXHOJIOTHUH,
HBIE TIPECTaBICHUs 00 OCHOBAaX OMO- | TEHHOM HWHXXEHEPUH U MOJEKYISp-
TEXHOJIOTUYECKUX U OMOMETUIIMHCKUX | HOTO MOJIEIIMPOBAHUS;
IIPOU3BOJICTB, TCHHOW NHKEHEPUH, Ymems: JEMOHCTPUPOBATH
HaHOOMOTEXHOJIOTHH, MOJIEKYJISIPHOTO | COBPEMEHHBIE IPEJACTABICHUS 00
MO/JICIIUPOBAHUS OCHOBaxX OMOTEXHOJIOTUHM U TEHHOU

WH)KEHEpUH.

2. Mecto nucuuiuiuibl B cTpykrype OIIOII 6akanaBpuara

AUCHHUIIJINHE

JlucuumuinHa u3yvaeTcs B paMkax 0a3oBoi yactu bioka «/lucuumiunasl»y. Beepe-
Hue muctuiinHel B cTpykTypy OIIOII GakamaBpuara onmpenenseTcs WHTETPUPYIOIIAM
3HaYeHHueM oOI11el OMOJOruN, 00BEIMHSAIONIEH OCHOBHBEIE KOHIIEIIINM BCEX OMOJIOrnYe-
CKHUX JUCIHIUIMH B OONIYI0 KapTUHY XKHUBOTO MHUpPA. DTO OMpeneseT HeoOXOIUMOCTh
HaJU4Hsl y CTYICHTOB 0Q30BbIX 3HAHUWA HE TOJIBKO B 00JIACTH OMOJIOTHYECKUX HAYK, HO
MHOTHX CMEXKHBIX €CTECTBEHHOHAYUYHBIX NTUCHUIUIMH. C Apyroil CTOpOHbI, TOHUMAaHHE



OCHOBHBIX OMOJIOTHYECKUX MPUHITUIIOB HEOOXO0IUMO 711 POopMUPOBAHUS OOIINX TIPEI-
CTaBJICHUN O KapTHHE MHpPA, HE TOJIBKO B €CTECTBEHHOHAYYHOM acIekTe, HO U B oO1ie-
COLIMAJIbHOM M 3THUYECKOM ILJIaHE.

YuuTteIBas 3TO, OYEBUIHOW CTAHOBHUTCA B3aMMOCBSI3b AUCLHUILIUHBI C APYTUMHU
gactsamu OIIOIL. [{ns >¢dextuBHOTO yCcBOEHHUS Martepuana TpeOyeTcs MUMETh YeTKOe
HpeAcTaBiIeHne 00 OpraHM3alUU U KU3HEASATENbHOCTH IMPEICTaBUTEICH 1IapCTB KU-
BOTHBIX, PACT€HUH, MOJYYECHHOE B XOJI€ M3YUYEHUSI HAyK O OMOJIOTHYECKOM pazHOOOpa-
3un: «boTtaHukay, «30050THSA», a TaKKe HayaJIbHBIE CBEIEHUS O MHUKPOOpPTraHHU3Max
(muctmmHa «Mukpobuonorus»). Ocoboe 3HaYeHHE UMEET 3HaHUE KJIETOYHBIX OCHOB
OpraHu3alliK, COXPAHEHUS U TepeIadn HaCIeICTBEHHON HH(pOopMaIum, NpruoOpeTeHHOe
Ha JUCUMIUIMHAX nukia «Lluronorus u rucronorus», «I eHeTHKa U CETeKIH».

[TonnmaHne OCHOBHBIX KOHIICTIIIMA, U37araéMbIX B MaTepHaliaXx JUCIUIUIMHBI, He-
BO3MOXXHO 0€3 HaJIM4Ms 001eONOI0THUYeCKON 3Py MUK, 3HAaHUN XuMuH, pusuku. -
TErpupymolee MeXAUCIUITINHAPHOE 3HAaYCHHE COBPEMEHHOM OMOJIOTHH IeTIaeT 3HaHUe
MPUHIIMIIOB OpraHu3alud U (YHKIMOHUPOBAHUS >KUBBIX CHUCTEM HEOOXOJUMBIM st
MOCJIEAYIOIIEr0 OCBOEHUSI MHOTHUX JUCHUIUIMH TpodecCcuoHambHoro mukia: « iMmmyHo-
norusy, «BBeneHne B OMOTEXHOIOTHIO», «bUONOTHs pa3sMHOKEHUSI U Pa3BUTHUS» U JP.

OcBoeHME TUCHUIUIMHBI HANpaBlIe€HO HA MOATOTOBKY OOYYAroOIIEToCs K PEIICHUI0
CJIEAYIOUINX MPO(PEeCCHOHATBHBIX 3a/a4:

neiarornyeckas 1esiTeJIbHOCTh:

MOJTrOTOBKA U MPOBEICHHUE 3aHATUI 10 OMOJOTHH, YKOJIOTHUH, XUMUU B 00pazoBa-
TEJIbHBIX OpPraHM3aLUsAX 00IIero oOpa3oBaHUs, KCKYpPCHOHHAsI, MPOCBETUTENbCKAS U
KpY’XKoBast padora.

3. O0beM NUCUMILUIMHBI B 3a4Ye€THBIX €IMHHUIAX C YKAa3aHHEM KOJMYeCTBa
aKaJleMU4€eCKNX YaCOB, BbIIEJIEHHbIX HA KOHTAKTHYI0 padoTy o0y4yaromuxcs ¢
npenojaBarejeM (M0 BHAAM 3aHATHI) M HAa CAMOCTOSTEJIbLHYH padoTy
o0y4aromuxcst

OO6mrast TpyTI0€MKOCTh JUCIUIIIMHBI COCTABISET 2 3a4eTHBIE €IUHUIBI (3.€.), 72
qaca.

3.1. O0béM IMCHUIUIMHBI (MOIYJIsI) IO BUIAM Y4eOHBIX 3aHATHI (B Yacax)

O0BEM TUCIUTIIIHHEBI Jlnst ouHoOM
¢opmbI 00y-
YyeHHUs

OO6m1ast Tpy10€MKOCTh TUCITUATIITUHBI 72
KonrtakTtHas pabora oOywaromuxcsi ¢ mpernojiaBa- 36
TeseM (Mo BUIaM y9eOHBIX 3aHSTHH) (BCETO)
AyauTopHbBIE 3aHATHS (BCETO) 36
B TOM YHCJIE:
Jlexuu 18
JlaGopaTopHble 3aHATHS 8




IIpakT4eCcKHe 3aHATHS 10

B T.4. B aKTUBHOUM M MHTEPAKTUBHOM (popmax 10
CamocTosTenbHas padboTa 36
B TOM YHUCJIE:
IToaroroBka Kk 3aHATHSAM (paboTa ¢ y4eOHHKOM, 36
KOHCTIEKTOM, «HTepHeT»-caliTamMn).
Bun npomMexxyTouHOM arTecTauuu 3a4ueT

4. Copep:kaHue ITMCUMIUIMHBI, CTPYKTYPHPOBAaHHOEe MO TeMaM (pa3jenam) ¢
YKa3aHMEM OTBEJCHHOI0 HA HUX KOJMYEeCTBA aKaJeMHYECKHX YacOB U BHIOB

y4eOHBIX 3aHATHI

4.1. Pa3ngesapl TUCUMIUIMHBI U TPYAOEMKOCTh MO BUAAM Y4YeOHBbIX 3aHATHH (B

aKaJeMHYEeCKHUX Yacax)

No Pa3nen nucrum- 0 Bunbr yue6HOM paboThl, BKiItO4ast | @OpMbI TEKY-
/I TUJTUHBI g CaMOCTOSITENILHYIO paboTy 00y- | IIEro KOHTPO-
g % § YaIOMIUXCS U TPYIOEMKOCTb s ycrieBae-
» é s (B yacax) MocTH
‘5 N
O AynauTopHble ydeOHBIC 3a- | caM. P.
o HATHUS
BCETO aexkuu | Jab. p. | mp. p.

1 buonorus KaK 4 2 - - 2 IIpOBEPKA
Hayka. [Ipowucxo- KOHCIIEKTOB
KIEHUE M CYIU- JIeKOui
HOCTb KU3HU

2 3aKOHOMEPHOCTH, 6 2 2 - 2 MYMCbMEHHAas
XapaKTepU3yIo- paborta
e OJKU3Hb, €€
OCHOBHBIE (DOPMBI

3 PaznooGpasue 8 2 2 2 2 MpoBepKa
KU3HU Ha 3emiie: KOHCIIEKTOB
[POKAPUOTHL, JY- JIEKLIWH,
KapuOTbI, BUPYCHI, MUChbMEHHAs
OakTepuu, TpuoBbI, pabota
pacTeHHusT U KH-

BOTHBIE

4 XUMHUYECKUe 6 2 - 2 2 MUCbMEHHAs
KOMITOHEGHTBI KH- pabora
BOTO

5 Beenenue B Omo- 8 2 2 2 2 MpOBEPKa
JIOTHIO KIIETKHU. KOHCIIEKTOB
Jlenenue KIeTKU. JIEKITHH,

MUChMEHHAs
paborta

6 OmnonoTBOpeHnE 2 - - - 2 pedepar
U COIpSIKEHHBIE C
HUM TIPOIIECCHI.




7 Hacnencrsen- MUCbMEHHAs
HOCTh M M3MEHYH- paborta
BOCTH

8 becnonoe u noso- MpoBepKa
BOE Pa3MHOXKCHHE KOHCIIEKTOB

JIEKIUH

9 3aKOHOMEPHOCTHU MMCbMEHHAas
OHTOTEHE3a B dM- paborta
Opuorenesa

10 3aKOHOMEPHOCTH pedepar
noCcTAMOpHOHAITB-

HOTO  Pa3BUTHSL
[Iepronsr moctam-
OpHOHATEHOTO
pa3BUTHSL.

11 Beenenue B Teo- pedepar
pHUIO  DBOJIOIUH.
OcHOBHBIE  TIOJIO-
KECHUA YUCHUA
HapBuna

12 CoBpeMeHHOE CO- pedepar
CTOSIHHE  3BOJIIO-

NUOHHOI'O YUYCHMUA.
['maBHbIE Hampas-
JICHUSA 9BOJJOLU-
OHHOT'O IIpoIecca.

13 DKojorusi. IKOCH- MpoBepKa
CTEMHBI ypOBEHb KOHCIIEKTOB
OpraHu3aluu JIEKITHH,
JKU3HU. CTpaTeFI/I}I IINCbMCHHAas
OXpaHbI TPUPOIBI paborta

14 | buocdepa,  3BO- poBepKa
monus uocdepsl. KOHCIIEKTOB
YenoBek u Ouo- JICKITUH,
chepa MACbMEHHAs

pabora

15 Hoocdepa. Otnu- pedepar
YUTCIIbHBIC YCPTLL
npeaHoochepHOTo
U HOOC(HEpHOTO
MHUPOB.

16 | AHTpomorenes. pedepar

Cxema 3BOJIOIUHA
OT JXHBOTHBIX K
yenoBeky. [Ipouc-
XO0KJICHHE pac




17

Anabmuo3. Opra-
HU3MBI, TIEPEXO-
TSIIAE K aHa0Mo3y
B TIPUPOAHBIX YC-
JIOBUSIX. Cym-
HOCTb SIBIICHHI
aHa0Ouo3a

pedepat

Bcero

72 18 8 10 36 3auer

4.2 ConepxaHue IMCUMILIMHBI, CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aeaam)

Ne

HaumMmenoBanue
pasjaesia QIuCIUI-
JIAHBI

Conep:xanue

CojnepikaHue JIEKIHOHHOTO Kypca

Bbuojorus kak Hayka

[Ipenmer u 3amaun 6uonoruu. Mecto OMONIOTHH B CUCTEME €CTe-
CTBEHHBIX HayK. MeTonbl OMOJIOTMUECKUX HCCIIeI0BaHUN. 3Ha-
YeHre OMOJIOTHH JJIs CeIBCKOTO XO3SIMCTBA, MPOMBIIUICHHOCTH,
JIECHOTO M TIPOMBICIIOBOTO XO35KCTBa, MeAUIUHBI. CyYITHOCTH
’KUBOT0, €r0 OCHOBHBbIE IIpU3HaKU. ONpeaeneHne Ku3Hu ¢ 03U-
Ui cucteMHOr0o moaxonaa. OCHOBHEIE CBOMCTBA JKUBEIX CHCTEM:
€MHCTBO XMMHYECKOTO COCTaBa, OOMEH BEIIECTB M JHEPIHH,
CaMOBOCIIPOU3BEICHNE, HACJICICTBEHHOCTh, U3MEHYHBOCTb, CITO-
COOHOCTh K POCTY M Pa3BUTHUIO, PA3APAXKUMOCTh, TUCKPETHOCTb,
PUTMHUYHOCTH, CAMOPETYJISIIHS, SHEPTO03aBUCUMOCTb.

3aKoHOMepHOCTH, Xa-
paKkTepu3ylolye
JKH3Hb, €€ OCHOBHbIE
dopmbi

YpoBHU OpraHM3anuy >KMUBOM MaTEpPUHU: MOJEKYISIPHO-
T€HETHUYECKUM, KJIETOYHBIA, OPraHU3MEHHBIN, MNOMYJIAIMOHHO-
BUJIOBOM, OMOT€0IIeHOTUYECKH, OMocepHbIil. MeXay pa3sHbIMU
YPOBHSIMU OpraHU3allMi >KUBOIO CYHIECTBYET JHAIEKTUYECKOE
€AMHCTBO, )KMBOE OPraHU30BaHO IO THUITY CUCTEMHOM OpraHuza-
UM, OCHOBY KOTOPOM COCTaBJISIET UEPAPXUYHOCTH cHcTeM. [le-
pexoq OT OJHOTO YPOBHS K JIPYrOMY CBSI3aH C COXpaHEHHEM
(GYHKIIMOHAIBHBIX MEXaHU3MOB, ACHCTBYIOUIMX Ha MpEIIIecT-
BYIOIIMX YPOBHSX, U CONPOBOXKAAETCS MOSIBIEHUEM CTPYKTYpPBI U
(GyHKIMI HOBBIX THIIOB, a TaKXe B3aUMOJICHCTBUS, XapaKTepu-
3YIOIIErocsi HOBBIMU OCOOEHHOCTSIMH.

Pa3nooOpa3sue sku3Hu
Ha 3eMule: MpoOKapmo-
Thl, JYyKapHOTbI, BUPY-
cbl, 0aKkTepuH, rpuodsbl,
pacTeHus U ’KUBOTHbIE

B nporecce AnUTEIHRHOrO 3BOMIOIMOHHOIO Pa3BUTUSL OpraHUYe-
CKOro MHpa Ha 3emJie MOSBIIIMCh Pa3HOOOpa3HbIe KHUBBIE Opra-
HU3MBI, UX BHUJOBOH M KOJHMYECTBEHHBIM COCTaB HENPECTAHHO
MeHseTcs. B HacTosiniee Bpems Ha 3eMie CyIIECTBYIOT KakK MpHU-
MHUTHBHBIE, TaK M BBICOKOOPTaHU30BAHHBIE KHUBBIC OPraHU3MBI,
KOTOpBIE HAaXOAATCSI B CJIOXHBIX B3aUMOOTHOILEHUSAX IPYr C
JPYroM M ¢ BELECTBAMU HEKUBOW IPUPOABI, 00pa3ys CIOKHBIN
KpyroBopoT. KpaTkasi xapakTepUCTHKa M 4YepThbl CXOACTBA pas-
JMYHBIX LAPCTB.

XumMuuyecKue
HEHTEI JKUBOI'0

KOMIIO-

[IpupoaHsle GUOreHHBIE MAaKpO- U MHKpPO3JIEMEHTHI. BerectBa
JKUBBIX CHUCTEM: OPTaHMYECKHE W HEOPraHUYECKHE; MPOCThIE U
CJIO’KHBIE; HU3KOMOJIEKYJISIPHBIE M BBICOKOMOJIEKYJIsIpHBIE. Bona
Kak TEpBUYHAS Cpela KU3HHU, €€ POJIb B MEKMOJIEKYJISPHBIX
B3aMMOJICHCTBHSIX. XUMUYECKHE W (PU3NYECKUE CBOWCTBA BOJPI,




BOJIOPOJIHBIE CBSI3U, KOJUIUTAaTHBHBIE CBOMCTBA BOJHBIX PacTBO-
poB. MuHepasibHbIE COJIM U X POJIb B KJIETKE.

BBenenue B 0M0JIOTHIO
KJeTKku. leieHue
KJIeTKH.

Knerounoe crpoenue 6MOCUCTEM - 3TO €IUHCTBO AUCKPETHOTO U
nesnoro. Kierounast cTpykTypa obecrieunBaeT HauyduM oopa-
30M PENpOAYKIHIO U NIepeaady HacaeACTBEHHOH HHPOpMAaLIUH.
Pa3smHOXeHHME KJIETOK - o0ecrieynBaeT pocT U OOHOBJIEHHWE MHO-
TOKJICTOYHOTO oOpranu3Ma. KJIeTKHu OIHOKJIETOYHBIX M MHOTO-
KJIETOYHBIX OPTaHU3MOB pPa3MHOXAlOTCs myTeM aeneHus. [Ipu
Pa3sMHOXEHHUH KJIETOK paboTaloT MEXaHU3MbI, 00eCIIeUunBaloIIne
HaCJIEJOBaHHE CBOMCTB M TNPU3HAKOB B MOKOJEeHUsX. [leneHue
KJIETKW: MHUTO3, AMHUTO3, SHIOMHUTO3, MTOJIUTEHUS. Perymsamnus Mu-
TOTUYECKON aKTHBHOCTH.

HacJaeacTBeHHOCTD B
M3MEHYUBOCTH

[lonsaTHe HACIEACTBEHHOCTH U U3MEHUYMBOCTH. ['€H, XpoMocoma
u reHoM. [lonarue npusHaka B reHeruke. HacnencTBeHHOCT U
ee BuUIbl. SnepHas (XpOMOCOMHAasl) W IUTOIUIa3MaTUYECKas
(BHEXPOMOCOMHAsI) HACJIEICTBEHHOCTh. MI3MEHUUBOCTh U €€ BU-
Il VI3MEHYMBOCTH MOKET OBITh HACTIEJICTBEHHON: OHTOTCHETH-
YECKOM, KOMOMHATHUBHOM, MYTAIlMOHHOM, KOPPEISTUBHON M HE
HACJICICTBEHHOU - MoaudukanuonHo. HacnencrBenHas (reHo-
TUNIUYECKasl) N3MEHYUBOCTh CBSi3aHAa C M3MEHEHHEM CaMoro re-
HETUYECKOro Marepuana. MeTolibl U3y4eHHs] HaCIeACTBEHHOCTH
YEJIOBEKa.

BecmoJjioe u mojioBoe
pa3sMHOKeHHe

becnionoe pasmuoxenue. IlomoBoe pasmHoxkeHue. Yepenosanue
nokoneHuil. [TonoBoi numopdusm. buomornueckas posib MoJI0-
BOT0 pa3MHOXeHHs. PazMHOXXeHHE - He0OX0IMMOe yCIOBUE CYy-
IIECTBOBAHUS BHJIa U MPEEMCTBEHHOCTH MOCIEI0BATENbHBIX Te-
HEpaluHuil BHYTPU BHUJA, 3a CYET PA3MHOKEHHS MOIIEPKUBACTCS
cymecTBoBanue Bujaa. [lonoBoe pasMHOXKEHHE JTaeT - UCTOYHHUK
HU3MCHYHUBOCTH, O6YCHOBHHBaIOIHHﬁ IIUPOKHUEC BO3MOKHOCTHU
MIPUCTIOCOOJICHUSI OPTaHU3MOB K cpeje obutanus. [Ipenmyriect-
BO IOJIOBOTO Pa3MHOKEHUS Tepe]l BEreTaTUBHBIM U CIIOpooOpa-
30BaHUEM.

3aKOHOMEPHOCTH OH-
TOreHe3a W 3MOpuore-
He3a

[onmHplil MK MHIMBUAYATBHOTO DPAa3BUTHUSA KaxI0W ocodu, B
OCHOBE KOTOPOTO JISKUT peaju3alus HacleJACTBEHHON uH(Op-
MallMM Ha BCEX CTAJUSIX Pa3BUTHS - OHTOreHe3. OH HauMHAeTCs C
00pa3zoBaHus 3UTOTHI (MPU TTOJOBOM Pa3MHOKCHHH) U 3aKaHYH-
BaeTCid CMEPThbIO. BBIAENAIOT 3 OCHOBHBIX THIA OHTOTCHE-
3a: IMYNHOYHBINA, HEIMYWHOYHBIA, BHYTPUYTpOOHBIH. Hemnuu-
HOYHBIH U BHYTPUYTPOOHBIN - SBISIOT COOOW MPSMOE pa3BHUTHE.
JIMYMHOYHBIN THIT - 9TO HENMpPsIMOE pa3BUTHE (C MeTaMOpP(hO30M).
B o0meit Omonoruu BBIAENSAIOT TPH MEPUOJIa OHTOTE€HE3a: Mpo-
SMOPHOHANIBHBIN, KOTOPBIM MPEANMIECTBYET OOpPa30BaHUIO 3UTO-
ThI, TPEHATAIbHBIA WIM aHTCHATATbHBIA (OT 3UTOTHI IO POXKJIE-
HUSA); MIOCTHATAIBHBIN (TOCe poxaeHus). g BBICIINX KUBOT-
HBIX U YeJlOBeKa OTPaHUYMBAIOTCS BBIICICHHUEM TOJIBKO IpEHa-
TaJIbHOT'O U OCTHATAJILHOTO MEPUOJIOB.

JKO0JI0rHUsl. JKocu-
CTEMHBbII YyPOBEHb Op-

raHU3aUNHU JKM3HU.
Crparerusst  oxXpaHbl
NPUPOABI

DKOJIOTHs — HayKa 00 OTHOILICHUSX OPraHU3MOB MEXIYy co00i 1
cpenoii oburtanusa. Cpema Kak COBOKYIMHOCTh a0HMOTHYECKUX,
OMOTHUYECKUX, aHTPOIOTeHHBIX (hakTOpOB. bruoreoneHoTHUECKUi
YPOBEHb OpraHu3anuy ku3Hu. [loHsTHE 0 OHOreoneHo3e u KO-
cucTeMe, UX cooTHomeHne. KOMIOHEHTHI 9KOCUCTEM: HEKHBOE
BEIIECTBO, IMPOAYLEHTHI, MUKPO- W MaKpPOKOHCYMEHTHI, peay-




LCHTHI, ITOTOK SHCPIUH.

buocdepa — cpena obutanus U UCTOYHHUK pecypcoB. OOmmas xa-
pakTepucTHKa M KiIaccu(UKaIUs MPUPOAHBIX pecypcoB. Yerno-
BEK KaK aKTHBHBIN 1eMeHT Onochepsl, caMOCTOSITeIbHASL TE0JI0-
ruueckas cuia. buojorunueckue mpoOieMbl OXpaHbl TPUPOIBI U
BBDKUBaHMs 4esoBeuecTBa. OXpaHa MPHUPOIBI U PAIMOHATBHOE
MPHUPOIONOIB30BaAHUE.

Cone

JKaHue JJa00PATOPHBIX 3aHATHH

Crtpoenue u cBoiicTBa
KJIETOK IPOKAPHOT

CtpoeHne TPOKApPUOTUYECKUX KIIETOK, OCOOCHHOCTH MeTabo-
au3Ma ¥ Pa3MHOXKEHUS MPOKAPHOT, 3HaUeHHE OaKkTepuil B MpHU-
pOJie ¥ JKMU3HU YeJIOBEKa, MCIOJIh30BaHNE MPOKAPUOT B OMOTEX-
HOJIOTHUYECKUX Mporeccax. CHHe-3eleHble BOJIOPOCTH - MpOKa-
puoTHBIE OopraHu3Mbl. OCHOBHBIC TIPEICTABUTENN, YEPTHI Opra-
HU3AIMH, Cpeia OOUTAHUSI.

XapakTepHble 0Co-
OCHHOCTH  CTpPOEHHA
KJIeTOK rpudoB, pac-
TeHUH U JKUBOTHBIX

Mopdororusi MuleTHaIbHBIX TPUOOB Ha TpPUMEPE MYyKOpa,
JIPOOKEH, MEeHUIUIIIA. YepThl CXOACTBA C PACTEHUSIMH U )KUBOT-
HbIMU. OOLIMI TUIaH CTPOCHMSI KJIETOK PACTUTENBHOIO U KHUBOT-
HOT'O MPOUCXO0KAeHUs. UepThl CX0ACTBAa U OTIMYUTEIbHBIE OCO-
O6eHHOCTU cTpoeHHs. PU3NOIOIrMUECKHE CBONMCTBA ILUTOILIA3MBbI
U KJIETOYHOI'O COKa Ha NPUMEPE JIUCTHEB NIOAEH

KaeTounblii muk.I.
Tunsl nejeHus Kie-
TOK

[TonsiTie KIeTOYHOrO IMKIA. XapakTepucTuka uHTepdasp: G,
S, G, — cTtaguu, UX 3HAYEHUE AJIs1 KIETKU. THUIIBI JENCHUS Kile-
TOK. MHUTO3 KaK yHUBEpCaIbHBIN CIIOCO0O IE€ICHHS] COMAaTHUYECKUX
kieTok. Crenuduka MEHOTUYECKOTO NIEICHHs], €ro OHOoJIorrye-
CKO€ 3HAUYCHHUE.

MopdgoJiorus xpomo-
coM

BpemenHbIi mpenapar KIETOK CIHW3UCTOW 00OJIOYKH POTOBOMH
IOJIOCTH 4esioBeka. OnpeneneHue IOJOBOTO  XpOMaTWHA B
KJIETKaxX CIIM3UCTONW OOOJIOUYKH PpOTOBOW MOJOCTH 3TOPOBBIX
monei. Ha ocHoBe HaOMOgaeMOM ITUTOJIOTHYECKON KapTHUHBI
CHENIaTh 3aKJIIOYEHUE O II0JIOBOM IPHUHAIIECHKHOCTH UCCIIENye-
Moro uHauBuaAyyma. Mzyuenne mopdosnornn u moacuer Xpo-
MOCOM B KJIETKaX KOPEIIKOB JIyKa PEI4aToro.

Coaep:xkaHue NPaKTHYeCKUX 3aHATHIA

Opranmsanmusi KM3HHU
U ee OCHOBHbIE XapakK-
TEePUCTHKH

CymHocTs U cyOcTpar xu3HH. OCHOBHBIE CBOWMCTBA KHUBOTO.
CHuCTeMHOCTh M OPraHU30BAHHOCTH KH3HU (MOJEKYJSpPHO-
T€HETUYECKUM, T€HETUYECKHUM, TOMYJIALMOHHO-BUIOBOM, IKOCH-
CTEMHBIH YPOBHH OpPraHU3ALINN).

OcCHOBHBIE YEPTHI U 3TaNbl UCTOPUHU KU3HM Ha 3eMIIE.
[Ipennoceiaky u 3Tanel 0CBOEHUS )kU3HU. OCHOBHBIE 3Tallbl 3BO-
JIOLIMM PACTEHUN U KUBOTHBIX.

buopaznoobpazue. Bupycel. IIpokapuots! (6akTepuu u
CUHE-3€JIEHbIe BOJIOPOCIIN). DYyKapHOThl (PacTeHHs], KUBOTHBIE,
TpuoBbI).

MoJiekyJasipHoO-
reHeTHYeCKui ypo-
BEHb OpPraHM3anuu
JKM3HHU

XHUMHUYECKUE KOMIIOHEHTBI >XMBOTO. XHWMHUYECKHE CTPOUTEIb-
HbIe OJOKHM: OENKH, HYKJICHHOBBIC KUCIOTHI, YTJIEBObI, JIUIU-
Ibl. 'eHHBII ypOBEHb OpraHu3allid MaTepuaja HacleICTBEH-
HOCTU M W3MEHYMBOCTHU. ['eH — (yHKIIMOHANbHAS EIMHHIIA Ha-
CJIEICTBEHHOI'O MaTepHaIa.

XpOMOCOMHBIA ypOBEHb OpPraHW3alMM TE€HETHYECKOIO Mare-
puasia. XpoMOCOMHas TE€OpHsi HacIeACTBEHHOCTH. CTpPyKTyp-
Hasi opraHu3anus xpomaTuHa. Mopdomorus xpomocom. bro-




JIOTUYECKOE 3HAUE€HUE XPOMOCOMHOIO YPOBHSI OpraHu3aluu
TFeHETUYECKOro MaTepuaia.

OHTOreHeTHYECKHIi
YPOBEHb OpPraHu3aluu
JKU3HH

Knerka — snemeHTapHas eauHuia >xuBoro. Kierounas teopus.
Tunbr xneroyHol opranuzanuu. CTpyKTypHO-(YHKIMOHATbHAS
OpraHu3alysl 3YKapUOTUYECKOW KIIETKH. 3aKOHOMEPHOCTH CYy-
HIECTBOBAHUSA KJIETKH BO BpeMeHU. JKM3HEHHBIA IHMKJ KIIETKH.
Henenne kierku (MuTo3, amuto3). Pazmuoxkenune. CriocoObl u
dopmbl pasmHOxkeHus. [lonoBoe pazmHoxkeHue. [lomoBsie KieT-
ki (TameroreHes, meio3). OmmomoTrBopeHue. OHTOTEHE3 Kak
npolecc peanu3aluy HacjaeICTBeHHON uHpopMaiuu (eHorumna
(MomuduKanoHHAs U3MEHYUBOCTD ).

IHonyasiuoHHo-
BH/I0BOIl YpOBEHb Op-
raHU3auuu JKM3HU.
buonornyecknii  BuUA,
ero CTpykTypa

ITonmyIAMOHHO-BUI0BOM YPOBEHb OpraHU3alMM >KUBOr0. buo-
nornueckuit Bua. [lonsarue o renodonae suaa. [lomynsmuonnas
cTpykTypa Buja. Ilomynsuus — snemMeHTapHasi 3BOJIOLMOHHAS
enuuuiia. OCHOBHBIE XapaKTEPUCTUKH MOMYISIUHA KaK 3KOJOTo-
TEHETUYECKON CUCTEMBI (MOMYJISIIIUOHHBIA apean, YUCICHHOCTh
oco0eil B TOMYJSIMU, BO3PACTHON COCTaB, IOJIOBOM COCTaB,
OCHOBHBIE MOp(}o-pu3HoNIOrUYecKkre XapaKTEPUCTHKH MOIYJIs-
UM, TEHETUYECKasi T€TePOreHHOCTh MOMYJALMU, T€HETHYECKOE
€MHCTBO TNOMyJsuu). B3aumonelcTBre 3Ie€MEHTapHBIX 3BO-
JIOIMOHHBIX (JAKTOPOB M MX POJb B CO3JIAHUU W 3aKPETUICHHH
M3MEHEHUN T€HETUYECKOr0 COCTaBa MOMYJISALIU.

IKOCHCTEMHBIH yPo-
BeHb OPraHu3anuu
KU3HMU.

Yenosek u 0uochepa

Oxonornueckue cucremsl. [lonarue skocucremsl. llenn nura-
HUS ¥ TIMIIEBBIE CETH. DKOJOrMYecKue nmupamuisl. Pazsurtue
skocucteM. buochepa kak skomoruueckas cucrema. OyHKIHH
KHBOTO BellecTBa B Ouocgepe. AHTPONOTeHHOE BO3/eHCTBIE
Ha Omocdepy. YenoBek u O6mocdepa. YenoBek Kak MPUPOTHBIN
o0bekT. bruocdepa — cpema oOMTaHUS M HUCTOYHHK PECYPCOB.
OO0mas xapakTepUCTHKa W Kiaccu(uKanus MPUPOIHBIX PeCyp-
coB. bruonornueckue mpodaemMbl OXpaHbl IPUPOBI U BEKUBAHHS
yenoBevyecTBa. OCHOBHBIE HAIPABJICHUS U PE3YJIbTaThl aHTPOIO-
TEHHBIX U3MEHEHUHN B OKpYyxarwoluel cpeae. KomneHcannoHHble
MEXaHHU3Mbl U BO3MOXKHOCTH Cpefbl B ATHX ycnoBusix. OxpaHa
IPUPOJIBI M pallMOHAIIBHOE PUPOIOTIOIb30BAHUE.

5. IlepedyeHb Yy4eOHO-METOAMYECKOIr0 oOO0ecHe4YeHUusi sl CAMOCTOATEIbLHOM
PadoThl 00Yy4YAOIIUXCH M0 JUCHUIJINHE

Oo6mas ouosorus. Yacts 1: yue6. mocobue / A. H. Bonkos, H. A. ®omuHna;
I'OY BIIO "KemepoBckuii rocygapcTBeHHblil yHuBepcurer'. — Kemeposo: Ky3-
OaccBy3uznar, 2006. - 83 c. (6ubmmorexa Keml'Y)

6. DoHA OLEHOYHBIX CPEACTB JJIsl NMPOBEJACHHUS NMPOMEKYTOYHON AaTTeCTALUH
o0yyaruuxcs 1Mo JUCHUIINHE

(Hepeqeﬂb KOMHeTeHIII/Iﬁ C YKazaHHEM ITalnoB UX (l)Ole/IPOBaHl/IH; onmucaHue MmokasarteJeii
H KPUTEPHUEB OLCHUBaAHUA KOMHeTeHHl/Iﬁ Ha pa3/iMIHbIX Tallax X (l)Ole/IPOBaHl/Iﬂ, omnuca-
HHC INKAJ ONCHUBAHMUA, THIIOBBIC KOHTPOJBHLIC 3aJaHUA WJIM UHBIC MaTEpHaAJIbI, He00Xo-



AUMBIe JIs1 OLleHKHM 3HAHWH, YMEHUIl, HABBIKOB M (MJIH) ONbITA JAeATEJbHOCTH, XapaKTepH-
3YIOIIMX 3Tanbl (OPMUPOBAHUS KOMIIETEHLMIA B Mpolecce 0CBOeHNsI 00pa30oBaTeIbHOM NMPoO-
rpaMMbl; MeTOAMYECKHEe MAaTepHAJIbl, ONpeAe/siomue MPoueAypbl OLEHUBAHMSA 3HAHUIA,
YMEHHUI, HABBIKOB M (WJIM) ONbITA AEATEIbHOCTH, XaPAKTEPHU3YIOIIHX 3Tanbl (popMUpPOBaAHUS
KOMIIeTeHIIHii )

6.1. ITacnopTt ¢oHIa OLIEHOUYHBIX CPEACTB MO JUCUUIJINHE

No KOHTpOJII/IpyeMI)IC Ppas3aciibl (TC- KO,Z[ KOHTPOJINpYyC- HAanMMCHOBAaHHEC OIIC-

/T | MbI) AUCITUTIITAHBI MOW KOMIIETEHLIMM | HOYHOTO CPEACTBA
(pe3ysbTaThl MO pa3jaeiiam) (wu e€ yacTtu) / u

ee (hopMyJIMpPOBKa
— I10 KCJIaHHTIO
1. buonorus xak Hayka OIIK-4 [TpakTruyeckas pabora
pedepar

2. XUMHUYECKUH COCTaB KUBbIX opranus- | OIIK-4 [TpakTuyeckas pabora
MOB

3. Crpoenue, cBoiicTBa u 6uonornueckue | OIMK-4 [TpakTuyeckas padora
GbyHKIMH OMOTIOJIMMEPOB: OEIKOB, yT-
JICBOJIOB, JINITNIOB

4. Crpoenue, coiictBa u 6uonornueckue | OIK-4, OIIK-11 [IpakTuueckas pabora
(YHKIHMN HYKJICMHOBBIX KHCIIOT pedepat

5. bronornyeckn akTUBHBIE BENIECTBA OIIK-11 IIpakTnueckas pabora

6. CrpoeHue u CBOWCTBA KIIETOK IPOKa- OIIK-5 [TpakTruyeckas pabora
pUOT pedepar

7. CrpoeHue u cBoiicTBa KieTok aykapu- | OIIK-5 [TpakTryeckas pabora
oT pedepar

8. Bupycs! kak HeksieTouHas popma xu3- | OITK-3 [IpakTuueckas pabora
HU pedepat

9. MeTabonu3m KIeTKU OIIK-5 IIpakTnueckas pabora

10. | Knerounsiii nuki. Tunel nenenns kiue- | OIIK-5 [TpakTuyeckas pabora
TOK

1. XpaHeHue U repeiada HaclIeICTBEH- OIIK-5, OIIK-11 [TpakTuueckas pabora
HOM nH(GOPMAITUU KIETKON

12. | I'unotessl 0 npoucxoxaeHuu nepeeix | OIIK-4 [TpakTuyeckas pabora
YKUBBIX CHCTEM pedepar

13. | OCHOBBI CUCTEMATHUKH, TAKCOHOMMUH, OIIK-3 [TpakTuyeckas pabora
KJIaCCU(PUKAITIHI

14. | buosornueckuii Buj, €ro CTpykrypa OIIK-3 ITpakTryeckas pabora

15. | buoreoneHoTn4yeckuii ypoBeHb Opra- OIIK-3 [TpakTuyeckas pabora
HHU3aLMH )KUBOW MAaTepUH

16. | buocdepa — Boictmii ypoBenb opranu- | OIIK-3 [TpakTuueckas pabora
3allM1 JKUBOW MaTepUu

17. DKOJIOrus Kak HayKa OIIK-3 ITpakTryeckas pabora

18. | Yenosek u 6uochepa OIIK-3 [IpakTuueckas pabora

pedepat




6.2. TunoBble KOHTPOJIbHBbIE 32/IaHUS UM MHbIE MATEPHAJIbI

6.2.1. 3auer

a) IIpumepHbIe BONPOCHI 711 IPOBEICHUS 3a4€Ta:

KaMH.

WX W

TOK.
10.

buonorusa kak Hayka. Paznenst 6uonoruu. CBsizb OMOJIOTUM C IPYTUMHU Hay-

KauecTBeHHbIE 0COOEHHOCTH KMBOI MaTepUHU.

CX0ncTBO M pa3nnuus )KUBOU M HEXKUBOM MAaTEpUH.
CtpykTypHO-(YHKIMOHATIBHBIE YPOBHH KUBOW MAaTEPUHU.

Teopun NporucxokKACHUS KNU3HU HA 3EMIIE.

OCHOBHBIE 3TaIlbl pa3BUTHA KU3HHU HA 3eMII€.

Knetka — ocHOBHas popma opraHuzannu KUBOW MaTEPUU.

Bupycsl — HekneTouHast popma KU3HH.

YepThl CXOACTBA W Pa3IU4Ms NPOKAPUOTHUYECKUX M IYKAPUOTUUYECKUX KJle-

OcoOenHocTr cTpoeHUs U (HYHKIMOHUPOBAHUS Pa3IMUHBIX THUIIOB dyKapHO-

THUYCCKHNX KIICTOK.

11.
12.
CTH.
13.
14.
15.
16.
17.
18.
19.
20.
21.

OcCHOBHBIC CTPYKTYPHBIC KOMIIOHCHTBI 3YKapHUOTHYCCKHUX KIICTOK.
HCOpFaHI/I‘{CCKI/IC BCIICCTBA KJICTKH, UX POJIb B IMPpOHECCaX KU3HECACATCIIbHO-

Ctpoenue, cBOMCTBa U PYHKIUU JIUITH]IOB.

CrpoeHue, PyHKIIUM U CBOMCTBA OEIKOB.

Crtpoenue, pyHKIIUU U CBOICTBA yTI€BOIOB.

buonoruuecku akTUBHbBIE BEIIECTBA KJIETKU.

Crpoenue u pynkunu JJHK.

Koaunposanue u peanuzanus 6uogorudeckoit nHGOpMaILUU B KIETKE.
I'enernueckuii koa. Kogosas cucrema JIHK u Oenka.

CBoiicTBa reHETUYECKOIO KOJA.

HacnenctBeHHOCTh ¥ M3MEHYMBOCTh — (DYHKIIMOHAJIbHBIE CBOWMCTBA >KUBOTO,

X JUAJICKTHYCCKOC €IMHCTBO.

22.
23.
24.
25.
26.
217.
28.
29.
105178
30.
105178

31.

Crpoenue, tunbl U Qynkiuu PHK.

Knerounsiii iuki.

buonoruyeckoe 3Hau€HUE U CYIIHOCTh MUTO3A.

buonoruyeckoe 3Hau€HUE U CYIIHOCTh MEH03a.

Pa3mMHoOXeHHe U BOCIIPOU3BE/IEHUE OPTaHU3MOB.

Opranusm Kak OTKpbITasi CaMOPETYJIUPYIOIAsCsl CUCTEMA.

[Tonsitue o Guonorudeckom Buzae. CTpyKTypa BUa U €r0 KPUTEPHUH.
[TonynsiuuoHHAsT CTPYKTYpa BUJIA. DKOJOTUUECKUE XapPAKTEPUCTUKHU TOMYJIs-

[TonymamumonHas cTpykTypa Buaa. ['eHeTMyeckas XapaKTEpUCTHKA IOIYJIs-

[ToHsiTHE TAKCOHOMUYECKON KAaTETOPUU U TAKCOHA.



32. buonorunyeckass HOMEHKIIATYpa.

33. TakcoHOMHYECKHE KaTETOPUH 300J0THH U OOTAaHUKH.

34. Cucrema OpPraHM3MOB Ha YPOBHE BBICIIMX TaKCOHOMHYECKUX KaTE€ropui
(apcTB, OT/AENIOB, TUIIOB).

35. IlousTusa: OMOreoIeH03, IKOCUCTEMA, OMOLIEHO3, OMOTOII.

36. Cpena, Kak 3KOJOTMYECKOE NOHATHE. DPAKTOPBI CPEIbI.

37. OcHOBHBbIE HANpPABICHUS U PE3YJbTATHl AHTPOIIOTEHHBIX U3MEHEHHUI B OKpY-
YKAIOIIIEH cpelie.

38. buocdepa, kak ecrecTBeHHO-UCTOpUUecKas cucrema. KomnoHeHTsl Ouocde-
pBI.

39. OxpaHa npupobl U palMOHAILHOE IPUPOAOIIOIH30BAHNUE.

40. TlpupomHbie pecypchl, UX KIacCH(PHUKAIUS.

0) Kpurepuu orieHMBaHUS KOMIIETSHITNH (PE3yIbTaTOB):
- MPAaBWJILHOCTh, TIOJTHOTA U IOTUYHOCTH MIOCTPOCHUSI OTBETA,
- YMEHHUE OTIEPUPOBATH CIIEUATHLHBIMU TEPMUHAMH,
- HCTIOJIb30BaHNE B OTBETE JOMOTHUTEIBHOTO MaTepHraa,
- WUTFOCTPUPOBAHNUE TEOPETHUCCKUX MOJTOKEHUN MTPAKTUIECKUM MAaTEPUaIOM
(mpumepamn).

B) OnucaHue mIKajbl OLICHHMBAHUA

OneHuBaHue OTBETOB MIPH cllaye 3a4eTa MPOBOAUTCS MO MPUHIUITY «3aU4TEHO» /
«HE 3a4TEHO».
«3a4YTeHO» CTaBUTCA MIPU
® TIPaBUIHLHOM, MIOJTHOM H JIOTUYHO MIOCTPOCHHOM OTBETE,
® YMECHUU OTNIEPUPOBATH CIEIUATHLHBIMI TEPMUHAMH,
® LCIOJb30BAHUU B OTBETE JAOMOIHUTEIBHOIO MaTepuaa,
® WJUIIOCTPUPOBAHUU TEOPETHUUECKUX TOJIOKEHHM MPAKTUYECKUM MaTepua-
JIOM.
Ho B otBeTe MoryT numeThcst
e HerpyObie OMMOKYU WJIM HETOYHOCTH,
® 3aTpyAHEHUS B UCIOJIb30BAHUU MPAKTUYECKOTO MaTepHaa,
HE BITOJIHE 3aKOHYEHHBIE BHIBOJIbI UM 000OIIECHHUS.
«He 3auteHo» cTaBUTCS TIPU
CXEMaTUYHOM HEIOJHOM OTBETE,
HEYMEHUU OTEPUPOBAThH CHIEIUATHLHBIMA TEPMUHAMHA U UX HE3HAHUH,
HaJM4YUU B OTBETE IPyObIX OIIHUOOK,
HEYMEHUU MPUBOJIUTH MPUMEPHI MPAKTUUYECKOTO UCIOIb30BAHMS HAYUHBIX
3HAHUU.

6.2.2. HammMeHOBaHHe OLICHOYHOI'0 CPEACTBA



6.2.2.1. IlpakTnyeckas padora

a) [IpumepHas Tema npoBeeHUs TPAKTUIECKON pabOTHI:
«IIpoucxodicoenue sykapuomuueckou kiemxu. Teopuu npoucxodicoeHus MHo2oK1e-
MOYHOCIUY
3ananus: 1. 3aprcoBaTh CXeMbl CHMOMOTHYECKOM Y MHBAarMHALMOHHON TEOPUU BO3-
HUKHOBEHMS DYKAPUOTUYECKOMN KIIETKU
2.3apucoBaTh CXEMBbI, OTPAXKAIOIIME OCHOBHBIE TEOPUH BO3HUKHOBEHUS MHOTOKJIE-
TOYHOCTH (TE€OpUs TacTpeH, IUIaKyJibl, (arouuTesabl MeuHukoBa, (haroluTes bl
MBaHOBa, CHH300CIIOPHI)
1. 3anoaHUTH TAOJIMIy ¢ OCHOBHBIMM XapaKTEPUCTHUKAMHU TEOPUH BO3HHKHOBEHUS
MHOT'OKJIETOYHOCTH
2. 3anonHuTh Tabmuny «PasHooOpasue opraHnyeckoro mMupa (KHUBOTHOTO, PacTH-
TEJIBHOT0) B PA3JIMYHBIE '€0JIOTHYECKUE IPbI CTAHOBJICHHS 3€MJIH.

0) Kpurepuu orieHMBaHUS KOMIETSHITNH (PE3yIbTaTOB):
- MPAaBWJILHOCTH U300PAKEHUS CXEM
- MPAaBWJILHOCTH TIOJIMMACEH Ha CXeMax
- HaJIM4Me BCEX CXEM COTJIACHO 3a/IaHus

B) OnucaHue mKajibl OIleHUBaHUS

0-5 6ayutoB

0 — oTcyTCTBUE PAOOTHI

1- mammmuue 20-30% BBIITOJTHEHHOTO 3aJaHUS
2- gammuue 30-40 % BBIMOJIHEHHOT'O 3aIaHUs
3- mannuue 40-50 % BBIITOJIHEHHOTO 3aJaHUS
4- ganmuuue 50-70 % BBIMOJIHEHHOI'O 3aIaHUs
5- sanmuane 70-100% BBIITOJIHEHHOTO 3aIaHUS

6.2.2.2. Pedepar
a) Bo3aMoskHbIe BapuaHThI 33aHUI 71 BBITOJTHEHUS pedepaTuBHOM paboThI:

Tema: buoJsiorust Kak Hayka
1. «<HoBbie» Omonornyeckue MUCHMUIUIMHBI BTOPOW MOJIOBUHBI XX — Haudana XXI
BEKa.
2. Hctopuueckoe pazBuTHe OMOJIOTHUYECKUX MOJAXO0B U METOIOB.
3. CoBpeMeHHbIe TeHIEHIINH Pa3BUTHS OMOJIOTHH.

Tema: BBeneHue B TeopuIo 3BoJI0OIMUA. OCHOBHbIE MOJI0KeHUA ydyeHus1 /lapBuHa
1. TlpencraBnenue 00 IBONIONUHU B JOJIAPBUHOBCKUI MEPUO,.
2. JlapBUH O IPOUCXOKAECHUN KYJIbTYPHBIX PACTCHHUI U TOMAIIHUX KUBOTHBIX.
3.McKkycCTBEHHBIN U €CTeCTBEHHBIN 0TOOP.
4. VHTEHCUBHOCTb Pa3MHOXKECHUS.
5. bopnba 3a cymiecTBoBaHUE.



Tema:

PasBurue OMoJIOrMUecKUX HAYK HA 0a3e lapBuHHM3Ma

1. Pa3BuTHE CPAaBHUTEIBHON AHATOMUM.
2. Co3nanuie U pa3BUTHE BOMIOIMOHHON 3MOpuonoruu. Padoter A.O. KoBanescko-

ro u U.1. MeuynukoBa.

3.

CooTHoIIeHHE MCXKAY MHANBUAYAJIIbHBIM 1 HCTOPHYCCKHUM PA3BUTUCM. buorene-

TUYECKUU 3aKOH.

Tema:
1.

CTpoeHue U CBOMCTBA KJIETOK MPOKAPHOT

ITaToreHHbIE MUKPOOPTaHU3MBI.

Hcnons30BaHNE MEUKPOOPTaHU3MOB B XO3IMCTBEHHOM IEATEIBHOCTH YEJI0OBEKA.
Muxkpoopranu3mMbl Kak 00bEKT TeHHON HHXKEHEPHH.

CTpoeHne 1 CBOIiCTBA KJIETOK 3YKAPHOT

CoBpeMeHHbIE KJIIETOYHBIE TEXHOJIOTUU B XO3SCTBEHHOHN NIESATEILHOCTH YEIIOBE-
Ka.

Hcnonp30BaHNE CTBOJIOBBIX KJIETOK M KIIETOYHBIX KYJIBTYP B MEIUIIMHE.
KnonupoBanue kuBbiXx 00beKTOB. COBpEMEHHBIE JOCTHKEHUS, MEPCIIEKTUBBI U
ATUYECKUE MTPOOIIEMBI.

Bupyceol kak HekJIeTOYHasA popma KU3HU

BupycHbie 00sie3HU YenoBeka.

CIIM] xak comuanbHO 3HAYMMas MpoOjieMa YeI0BeUYeCTBa, €ro OMOJIOrHYEeCKUe
OPUYUHBI U CIOCOOBI MPOPUITAKTUKH.

Hcnonp30BaHne BUPYCOB B TEHHOU MHKEHEPUU.
4.

Tema: CoBpeMeHHOe COCTOSIHHE IBOTIOLIHOHHOTO YUeHUsI

Tewma:

1.
2.
3.

Tema:

1.
2.
3.

1. Yuenne A.H. CeBepuoBa o pumsmOpuorenezax

2. Yuenne A.H. CeBeproBa 0 OHOJIOTHYECKOM U MOP(OIOTHUECKOM TpOrpecce.
['maBHBIE HAIIPABIIEHUS YBOIOIMOHHOTO MPOIECCa.

3. HexoTopsbie 001mume 3aKOHOMEPHOCTH 3BOJIIOIHH.

4. Y4eHne 0 MHKPO - U MaKpOIBOIIOIHH.

I'unoTte3pl 0 MPOUCXO0KACHUM MEPBbIX JKUBBIX CHCTEM

[IpencraBienne HaTypAIMCTOB APEBHOCTH O MPOUCXO0KICHUY KU3HU U YEIIOBEKA.
Kpeaunonusm kak Hay4Hasi 1 MUPOBO33peHUEcKas mpodiiema.

PaboTh! poccHiiCKUX YUCHBIX B 00JIACTH TTO3HAHUS MTPOUCXOKICHHUS )KU3HU.

YenoBek u 6uochepa

DKOJIOTUYECKUE KPUZUCHI NPOLLIOTO.

CoBpeMeHHBIE YKOJIOTUYECKUE MTPOOIEMbl, UX TPUUYUHBI U YyTH PELICHUS.
PannonanbHOE MpHUPOIONIONB30BAHME KAK HAYYHBIM U HPABCTBEHHO-ITUUYECKUN
MOJX0/1 BO B3aMMOOTHOIIICHUAX YEJIOBEKA U MPUPO/IBI.



Tema: AHTpoOmnorenes
1. JlapBMHM3M 1 NPOUCXOKACHUE YEIOBEKA.
2. Cxema 3BOJIIOLIMH OT )KMBOTHBIX K YEJIOBEKY.
3. IIpoucxoxaeHue pac.

Tema: AHadouo3
1. buonoruyeckas CylmHoCTh aHAOM03a
2. Buner anabuosa
3. Opranu3Msbl, IEPEXOAIINE K aHA0ONO03Y B MIPUPOJTHBIX YCIOBHUAX
4. CynrHocTh sBJICHUN aHa0uo3a
5. Obmas kmaccu@uKaus COCTOSTHIUN OpraHu3MOB.

Tema: Hoocdepa
1. Uneu HoocepHoro mupa B Tpynax B.M. Bepnaackoro.
2. OTnMYuTENbHBIE YePTHI MPETHOOCHEPHOTO U HOOCHEPHOTO MUPOB.
3. Yuenue [Ivepa Teitsipa ne [lapaena o Hoocdepe.
4. Obmee u oTnmuutensHoe BO B3risigax B.UM. Bepuanckoro u Ilsepa Telispa ne
[ITapaena Ha npo6sieMy HoOOC(hEpHI.

0) Kputepuu orieHuBaHuss KOMIETEHIINM (PE3yJIbTAaTOB):

- IPaBUIILHOCTb, MTOJTHOTA U JIOTHYHOCTH MOCTPOEHUs pedepara,

- YMEHHUE OIEePUPOBATH CIIELUATBHBIMA TEPMUHAMH,

- YMEHHUE XapaKTepPH30BaTh COLUAIbHBIE U HAyYHbIE TPOOIEMBI 00IIIECTBA,

- YMEHHE C UCIOJIb30BaHNEM pecypcoB HTepHET-pOCTpaHCTBA HAXOAUTh UH-
dbopmaruio Mo 0603HaYEHHOW HAyYHO podieme,

- ymenue opopMisTh pedepart, B T.4. bubarorpaduyueckoe onucaHue U CChUTKHA Ha
HNHTEpHET-UCTOYHHKNY.

B) OnrcaHue MIKajabl OIEHUBAHUS

OneHnBaHKe OTBETOB MPH BBIMOJHEHUHU pePepaTUBHON pabOThl TPOBOJUTCS 11O
NPUHIIUITY «3aYTEHOY / «HE 3aUTCHOY.
«3auteHoy (2 6amia) cTaBUTCS NMPU

® [IPaBUJILHOM, IMOJHOM U JIOTUYHO MMOCTPOCHHOM pedepare,

® WCIOJH30BAHUU CIICIIUALHBIX TEPMUHOB,

® YMEHUU XapaKTePU30BaTh COIMAILHBIE M HAYYHBIC MPOOJIEMBI OOIIECTBRA,

® LCIOJBb30BaHUU pecypcoB MHTepHET-pocTpaHCTBA O 0003HAYEHHOUW Ha-
YYHOU Mmpobieme,

e MpaBuwiIbHOM OodopmieHuu pedepara, B T.4. Oubiuorpaduyeckoro omnuca-
HUS U CCBUIOK Ha IHTepHET-UCTOYHUKH.
«He 3aurerno»(0 6amioB) cTaBUTCS MIPU

® CXEMaTUYHOM HETOJIHOM PACKPBITUU TEMBI,

® HEyMEHUHU ONEPUPOBATH CIIEUUATLHBIMU TEPMUHAMU WJIM UX HE3HAHUU,



® HapyIICHUU MpaBUJI opopMIIeHUS pedepara,
® OTCYTCTBHH MpPaBUWJIBHO O(OpMIIEHHOTrO OMOIMOTrpapuUecKoro CHUCcKa H
HHTEepHET-UCTOYHHUKOB B HEM.

6.2.2.3. JlabopaTopHasi padora

a) TunoBbIe 3aaHUs 1711 BBITOJTHEHUS J1a00paTOPHOI pabOTHI:

Tema «Pa3znoobOpasue hopMm KIETOK»

[Tpoananu3upoBaTh MO MUKPOCKOIIOM U 3apHUCOBATH:

- OCHOBHBIE MOP(OJOTHUYECKHE TPYIIIHI MPOKAPHUOTUUECKHUX (OaKTepHUambHBIX) Op-
TaHN3MOB

-OCHOBHBIE THIBI (HOPM dYKAPHOTHUECKUX KIETOK (OKpyTJias, BEpETEHOBUAHAS, OT-
pocTuaras, KyOudeckas, Ipu3MaTudecKasi).

- MPUBECTH MPUMEPHI OPTAHU3MOB JIJISI KOKIOTO TUTIA ()OPMBI KIIETOK

0) Kputepuu orieHuBaHuss KOMIETEHIINM (PE3yJIbTAaTOB):

- Han4re BceX (aKKypaTHO BHITIOJTHEHHBIX ) PUCYHKOB COTJIACHO 3aJaHMsI

- HaJIM4Me B PUCYHKAaX BCEX MOJIUCEHN COTTIACHO 3a/IaHuUs

- BHECEHHUE B OTYET JOMOJHUTEIBHON nH(pOpManny (ITOCIe BHITOJHEHUS TOMAIHe-
0 3aJIaHus)

B) OnrcaHue MIKajabl OIEHUBAHUS

0-5 GanoB

0 — orcyrcTBHE pabOTHI

1 - gammuue 20-30% BBITOJIHEHHOTO 3aIaHU
2 - gannuue 30-40 % BBINOJHEHHOTO 3aJaHUs
3 - namnuue 40-50 % BBIIOJIHEHHOTO 3aJaHUS
4 - gannune 50-70 % BBINOJHEHHOTO 3aJaHUs
5 - gamuuue 70-100% BBINOJIHEHHOTO 3aJaHUS

6.3. Meroguueckue MaTepuaJbl, ONpedeJsOIIMe MPOLEeAYPbl OLEHUBAHHUS
3HAHUM, YMEHUIl, HABBIKOB M (WJIH) ONBITA JAeATEILHOCTH, XapaKTepu3yloLue
Tanbl GOPMUPOBAHMA KOMIIETCHLMMI

[Ipouenypa Tekyuiero oneHuBaHus CHOPMUPOBAHHOCTU KOMIETEHIMN BKIIIOYAET
YCHEIIHOE BBIMOJHEHUE MPAKTUYECKUX Pa0OT, BBHIMOJIHSAEMbIX HA MPAKTHUYECKUX 3aHS-
tusix. ( m.6.2.2.1.) Kpome 3T0r0 B TE€UeHUE MEPHO/Ia U3YUYEHHUS TUCHUIUIMHBI CTYAEHT
JO0JHKeH O(OPMUTH U MIPECTABUTh HA MPOBEPKY pedepar mo BEIOpAHHOM TEME B COOT-
BeTCcTBUM C 1.6.2.2.2. JlabopaTopHbIe 3aHATHUSI CUUTAIOTCS YCIICITHO BBHITIOJTHEHHBIMHU B
cllydae MPEJOCTaBICHUS B KOHIIE 3aHATHS OTYETa, BKJIIOYAIOIIETO TEMY, COOTBETCT-
BYIOILLME PUCYHKH U noamnucu (11.6.2.2.3).

dopma NpoMeKyTOYHOTO KOHTPOJIS 110 AUCHUIUIMHE (3a4€T) BKIIOYAET B ce0s1 BbI-
MOJIHEHUE CIICAYIOIIUX BUIOB TEKYIErO KOHTPOJIS:

‘ Ne ‘ Buasbl Tekyniero KOHTpoJIst ‘ Bbanbl ‘ KosnuvectBo ‘ Cymma 6asiioB ‘




n/n

1 Pedepar 0-2 1 2

2 [TpakTrueckas pabota 0-5 5 25

3 JlaGoparopHas pabota 0-5 4 20

4 Hpyroit BUI AeSTENHHOCTH (3cCe) 0-3 1 3
BCEI'O 50

«3auTeHO» 10 AMCUIUIUIMHE BHICTABISIETCS 00ydJaronieMycsl B CIy4ae OCBOCHUS Ma-
Tepuaia u copmupoBaHHOCTH KomneTeHuuid Ha 70% (35 OannoB) u Gonee.

B cnyuae, ecnu ctyneHT HaOpan meHee 35 0auioB, 3a4eT caeTcs B yCTHOU popme
(2 Bompoca) u3 nepeunst BOnpocos (cMm. 1m.6.2.1.).

7. IlepeyeHb OCHOBHOW M JIONOJHUTEJbHOW Y4eOHOW JIUTEepaTypshl,
HEe00XO0AMMOii 1J151 0CBOCHUS AU CUUIIIMHBI

OcHnoenasn numepamypa:
1. Tynskosa, O.B. buonorus : yueOnux / O.B. TynskoBa. - M. : Jlupexr-
Menua, 2013. - 449 c¢.  [DOnekrponnbii  pecypc]. -  URL:

//biblioclub.ru/index.php?page=book&id=229843 (28.10.2016).

2. bwuonorusa. Yrnyonennsiii kypc [Tekcr] : yueOnuk mns 6akanaBpos / [B. H.
Apsirul u ap.] ; nox pexn. B. H. SApeiruna. - 6-e u3zg., ucnp. u gon. - M. : FOpair,
2012. - 763 c.

Jlonoanumenvnan numepamypa:

1. Bonakos, A. H. O6mas 6uonorus [Tekcr] : yue6. mocobue. U. 1 / A. H.
Bonkos, H. A. ®omuna; [pen. 3. A. Kynamesa] ; Kemeposckuii roc. yu-t, Ka-
dbenpa reneruxu, Kadenpa 6oranuku. - Kemeposo : Ky3z0accBy3uzaart, 2006. - 82
C.

2. Tynskosa, O.B. N36panHbie BOMpOoCh 0011el OMOJIOTHHU: yuyeOHOe TTocoOue
/ O.B. TynskoBa. - M. : Jlupexr-Menaua, 2014. - 146 c. [DnexkTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=235802

8. Ilepeuenb pecypcoB HHPOPMANUOHHO-TEJCKOMMYHUKAIIMOHHOH CeTH
«/utepHer» (manee - cerb «UHTepHeT»), HEOOXOAMMBIX /Jsi OCBOEHMS
AMCHMILJINHbI

http//www.molbiol.ru (muteparypa, GopyMm 1o BorpocaM MOJICKYJISIPHOU OHOJIOTHH,
TE€HETHKH )

http//www.pereplet.ru/cgi/soros/readdb.cgi (371€KTpOHHBIE CTaTbH COPOCOBCKOIO
00pa3oBaTeIBLHOIO XypHasa)

http//www.evolution.powernet.ru (Jiureparypa mo BOIpOcCaM MPOUCXOXKICHUS KHU3-
HU U €€ BOJIIOLINH)

http://www.ncbi.nlm.nih.gov (6ubnvoreka Hay4HON MEPUOTUKM HAa MHOCTPAHHBIX



S3bIKAX)

9. MeToanueckue yKa3aHUsl JAJf 00y4AaWIIMXCH MO OCBOEHHUIO JUCHMILIUHBI
(MoayJist)

Bun yueGHBIX Opranuzanys AesTeIbHOCTH CTYIEHTa
3aHATHN
Jlexuus Hanucanue KoOHCHEKTa JEKIMHA: KPaTKO, CXeMaTUYHO, MTOCIIeI0BATEIbHO (HK-

CHUPOBaTh OCHOBHBIC TTOJIOKEHUS, BEIBOIBI, (DOPMYITHUPOBKH, 000OIICHHS; TIO-
Me4YaTh BaKHBIC MBICITH, BBIJIENIATH KIIFOUEBHIE CTIOBa, TEPMHUHEI. [IpoBepka
TEPMHHOB, TOHATHI C MOMOIIBIO SHIMKIONEINN, CJIOBAPEN, CITPABOYHHUKOB C
BBIMICHIBAHUEM TOJKOBaHUH B TeTpaab. O003HAUUTH BOMPOCH], TEPMUHBI, Ma-
TepHall, KOTOPbIN BBI3BIBAET TPYAHOCTH, IOMETUTD U MOMbBITATHCS HAUTH OTBET
B PEKOMEHIyeMoH ureparype. Eciii camocTosTebHO He yaaeTcs pa3o0parbes
B MaTepuale, Heo0XxoaumMo chopMyIHpoBaTh BONIPOC U 331aTh MPENOIaBaATEIO
HA 3aHSATHU.

JlaGopaTopHast | «MeToanueckue ykazaHus 0 BBITOJTHEHUIO Ja00paTOpHBIX padboTy» (kagedpa
(npakTuyeckas) | eenemuxu, ayo.2334)

paborta
Pedepar «TpeboBanus K 0pOpMIICHHUIO KYPCOBBIX U AUIIJIOMHBIX paboT...» (kagedpa
eeHemuku, ayo.2334)
3auer [ToaroroBka npeamoaraet MpopadOTKy JIEKIIMOHHOTO MaTepHaia, COCTaBIIe-

HUE B padOYnX TETPAIX BCIIOMOTATEIBHBIX CXEM JIJISl HATJISIIHOTO CTPYKTYPH-
pOBaHMs MaTepHalia C 1IeJIbl0 YIPOIIeHUs ero 3anomuHanus. Crienyer oOpa-
1aTh BHUMaHHUE HA OCHOBHYIO TEPMHUHOJIOTHIO, KIaCCU(DHUKAIUIO, OTIHINUTENb-
HbIE 0COOCHHOCTH, HATMYME COOTBETCTBYIOIIMUX CBSA3EH MEXAY OTICIbHBIMU
OMOJIOTUYECKIMH MPOLIECCAMU U SIBICHUSIMHU.

10. Ilepeyenp MHPOPMALUMOHHBLIX TEXHOJIOTWiIl, MCHOJb3yeMbIX MPH
OCYLECTBJICHNM 00pPa30BaTEeJIbLHOIO0 Mpolecca Mo JAUCHUIVIMHE (MOXYJIIO),
BKJIIOYAsl MepevYeHb IMPOrpaMMHOr0 odecmedeHusi W HMHEAOPMALUOHHBIX
CIPABOYHBIX CHCTEM (IIPU HEOOXOAMMOCTH)

1. Mcnionp30BaHue clnan-npe3eHTaluii Ipy NPOBEICHUH JIEKIIMOHHBIX 3aHATHH.
2. Pabota ¢ «MlHTEpHET»-pECypCcaMu B XO/I€ CAMOCTOSITEIHHOU PaOOTHI CTYJEHTOB:
http//www.molbiol.ru (;iureparypa, popym mo Bompocam MOJEKYJISIPHOM OMOJIOTHH,
TE€HETHKH )
http//www.pereplet.ru/cgi/soros/readdb.cgi  (371I€KTpOHHBIE CTaTbU COPOCOBCKOTO
00pa30BaTeNbHOTO KypHaja)
http//www.evolution.powernet.ru (JiutepaTypa mo BOIpOCaM MPOUCXOKICHHS HKH3-
HU U €€ IBOJIIOLINH)
http://www.ncbi.nlm.nih.gov (0ubnuoTeka Hay4HOH MEPUOJUKH HAa HMHOCTPAHHBIX
SI3bIKAX)

11. Onucanue MaTepHAIbLHO-TEXHHUYECKON 0a3bl, HeOOXOAMMOM ISt
OCYyILIeCTBJICHHSI 00Pa30BaTEJILHOI0 MPoUecca MO JUCHUILIMHE (MOTYJIIO)

MuHMMaIEHO HEOOXOIUMBIN Ui peau3allui JUCHUILUIMHBI IEPEUYeHb MaTe-



PHAIBHO-TEXHUYECKOT0 00ECIIEUeHUs BKIIOYAET B ceOsl yueOHbIEe ayAUTOPHH (s JIeK-
U — Ha 75 4eNoBeK; Jid MPAKTUYECKUX 3aHITUN — Ha 25 YeJOBEK) C JIOCKOM, MapKe-
poMm (Mmenom). XKenaTenpHBIM SBISETCS HAIMYUE KOMIUIEKTa MYJIbTUMEANIMHOTO 000py-
JOBaHUA.

12. Nnble cBeieHnsi ¥ (MJIM) MaTePUAJIbI

12.1. Oco0eHHOCTH peajn3auuy JUCHMILIMHBI /151 HHBAJUI0B M JIMI C OTPAHHU-
YeHHBIMH BO3MOKHOCTSIMU 3/10POBbS

Jl1st ocyuiecTBieHHs MPOUEAYP TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MTPOMEXY-
TOYHOM aTTECTAlMU O0YYAIOIINXCS MHBAIMUJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOYKHO-
CTSIMU 3JI0pPOBbs YCTAHABIIMBAIOTCS aJalTUPOBAHHbBIE (DOPMBI TPOBEICHUS C YUETOM
UHANBUYAIbHBIX ICUXO0(U3UOIOTUYECKUX OCOOEHHOCTE!: ISl JIUI] C HAPYIIIEHHEM
3peHUs 3aIaHMs PEIJIaratoTcsl C YKPYIMHEHHbBIM MIpU(TOM, AJIs UL C HApyLIEHUEM
cilyXa — OIIEHOYHBIE CPEJICTBA MPEAOCTABIIAIOTCS B TUCbMEHHON (hOpMeE C BO3MOKHO-
CTBIO 3aMEHbI YCTHOT'O OTBETA HA MUCbMEHHBIH, JIs JIUI C HAPYIIIEHUEM OIOPHO-
JIBUTATEIPHOTO aliapaTta ABUTaTeIbHbIE ()OPMBI OTICHOUHBIX CPEACTB 3aMEHSIOTCS Ha
MMMCbMEHHBIC/YCTHBIE C UCKIIFOUCHUEM JIBUTATEILHON akTUBHOCTH. [Ipn HE0OX01mMmo-
CTHU CTYACHTY-UHBAIUY MPEIOCTABISIETCS JOMOJHUTEIBHOE BPEMS JJIsl BHITOJIHEHUS
3aganus. [Ipu BbIOTHEHNH 3aJaHUI JJIs1 BCEX TPYIII JIMIl C OTPAHUYEHHBIMU BO3MOXK-
HOCTSIMH 3JI0POBbSI JJOMYCKAETCSI NPUCYTCTBUE WHIUBUAYATIBHOTO TOMOIIIHUKA-
COMPOBOXK/IAIOIIETO JJIsl OKa3aHUsI TEXHUYECKOU MOMOIIU B 0()OPMIIEHUH PE3YIIbTATOB
IPOBEPKHU CPOPMUPOBAHHOCTH KOMIIETEHITUH.

12.2. [IlepeyeHbp o00Opa3oBaTeJbHBIX TEXHOJOIHH, MCHOJb3yeMbIX MNPH
OCyIIeCTBJIEHUH 00Pa30BaTeIbLHOIO NMPoIecca Mo TUCHUIINHE

B nponecce nzydeHus: AUCIUIUIMHBI UCIIOJIB3YIOTCS CIEAYIONINE 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIeKIUsA-0eceaa, HGOPMAIIMOHHAS JIEKIUs, TUCKYyCCUsl, JJabopaTopHas pa-
oora.

Ne Temsbl 3ansTHH ObpazoBaTenbHast TEXHOJIOTHS
1. buosiorus kak Hayka WNudopmanmonHast Jekuus
2. XUMHYECKH COCTAB KMBBIX OpPra- Ha60paTOpHa$[ pa60Ta
HU3MOB
3. CTtpoeHue, cBOMCTBA U OHOJIOTHYE- I/IH(I)OpMaHI/IOHHaH JIEKIUSA

ckue GQyHKIUU OHOMOJIMMepPOoB: 0eJI-
KOB, YIJ1€BO/JI0B, JTUNIN/I0OB

4. CtpoeHue, cBOMCTBA U OHOJIOTHYE- _Ha60paTopHa;[ pa60Ta
ckHe GYHKIMH HYKJIEHHOBBIX KHCIOT

5. buoJsiornyecku aKTMBHbIE BelIECTBA I/IH(I)OpMaHI/IOHHaﬂ JEKIUA

6. Crpoenue u cBoiicTBa K/1eTOK mpoka- | JlaGopaTopHas paborta
puor

7. CTpoeHue 1 CBOICTBA KJIETOK JyKa- I/IH(I)OpMaHI/IOHHaﬂ JIEKIUA
puoT

8. Bupycsl kak HekJIeTOuYHas ¢popma Ha60paTOpHa$I pa60Ta
KM3HU

9. MeTa60a1u3M KJIeTKH Nudopmarnmonnas nexius




10. Kaerounsiii nuki. Tunel nejienus Jlexknms-Oecena, JUCKYCCHS
KJIETOK

11. XpaHeHMe U Mepeaavya HACJIeICTBEeH- I/IH(I)OpMaHI/IOHHaH JIEKIIUS
HOIl HHGOpMAUM KJIETKOM

12. I'umoressl 0 mpoucxoxaennu nepsoix | Jleknusa-Oecena, JTUCKYCCHUS
JKHBBIX CHCTEM

13. OCHOBBI CHCTEMATHKH, TAKCOHOMMNH, I/IH(I)OpMaHI/IOHHaH JIEKIIUA
KJacCu(puKanmnu

14. buoJsiornyeckuii Bua, ero CTpyKrypa HeKHHﬂ—6eceaa, JTUCKYCCHUS

15. JKOJIOrHsl KaK HayKa Nudopmarmonnas nexius

16. buocgepa — Bpicumii yposens opra- | Jleknusa-0ecena, JUCKyCCHS
HU3ALMHU )KUBO MaTepuM

17. buoreonenornyeckunii ypoBeHb opra- I/IH(i)OpMaHI/IOHHa}I JIEKIIUS
HU3ALMHU )KUBO MaTepuM

18. Yenosek u Onocdepa Jlexmus-6ecena, qucKyccus

CocTaBUTEND:

Msxkumesa C.H., k.c.-X.H., TOIIEHT KaQeapbl T€HETUKH




