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1. O6uue mo10xKeHus

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

PaGouvas mporpamma y4eOHOM TUCIUTUIMHBI SIBIISICTCS YaCThI0 OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNIbHOM porpaMmbl B cooTBeTCTBUU ¢ PI'OC 10 crienuaibHOCTH
CIIO 09.02.12 Texauueckast SKCIUTyaTalusi ¥ COMPOBOXKICHHE HHPOPMALIMOHHBIX CHCTEM.
Pabouas mporpamMma y4eOHON TUCHUIUIMHBI UCTIONIB3YEeTCS B MPO(ecCHOoHAIbHOM 00pa30BaHKH,

rac HeO6XOI[I/IMBI 3HaHWA U YMCHUS B COOTBCTCTBYIOHlefI 00J1aCTH.

1.2. MecTo IMCHMILIMHBI B CTPYKType OCHOBHOH mNpodeccHOHAIbHON 00pa3oBaTebHOM
NPOrpaMMmsblI

Ob6meobpazoBatenbhas aucuumiuHa bJ[.10 «buonorus» BXoauT B 00s3aTeNbHYIO YaCTh
00111e00pa30BaTeIbHOT0 LKA 00pa30BaTENbHOM IMpOrpaMMbl IOATOTOBKH CIIEUATUCTOB
cpeaaero 3BeHa mo cnemuanbHOocTH CIIO 09.02.12 TexHuveckas OKcIUTyaTanuss U

COIIPOBOKJICHHE MHPOPMALIMOHHBIX CHCTEM.

1.3. Heap 1 3a71a4u y4eOHOIH JTUCHUNIHHBI
Ilenpto ocBoeHUs y4eOHOW MUCIUIUTMHBI «buonorus» sBiseTcs (OpPMHPOBAHHUE Y
CTYJICHTOB HaYYHOTO TMPEJCTaBICHUS O JaHHOW AUCIUIUIMHE.
3ajaun U3y4eHus: JUCHUILIIUHBI:
- OBJaJieHue 0a30BBIMU pa3/ieaMu OUOJIOTHH;
- OTIpPE/ICNICHNUE U YIIOPSI0YCHHE HEOOX0IMMOT0 00beMa HHPOPMAIIHH;
- OCBOEHHUE HABBIKOB HCIIOJIB30BAHMS CIIPABOYHOMN U CTICIIUATBHOM JTUTEPATYPHI.
TpeboBanus K pe3ynbTaTaM OCBOSHUS AUCIUILIHHBIL:
- 3HaHWE OCHOB MUCIMIUIMH, HAa KOTOPBHIX Oa3upyercss gaHHas
JTUCIIUTIIINHA;

- TOTOBHOCTb K NPUOOPETEHNIO HOBBIX 3HaHUH.



1.4. IlnanupyemMble pe3yJbTaTbl 00y4eHHs MO AUCHHUIINHE

Ko u I[lnanupyemMsble pe3yabTaTbl OCBOCHHS JUCIUINIMHBI

HAHMMEHOBaHUe

(l)OpMI/lpyeMbIUX Oo0mme JucHuNIMHAPHbIE

KOMIIeTeHIUil
OK O01. BwiOupats | JIuduHOCTHBIE pe3yabTaThl JOJKHBI OTpakarb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHWK O MECTE€ U POJIM OHMOJIOTHH
CHOCOObI  pelIeHUs | TPYAOBOI'O BOCIIMTAHUS: B CHCTEME HAy4YHOTO 3HaHWS; (PYHKIIMOHAIHHOH T'PaMOTHOCTH
3a/1a4y - TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTU MAacTE€pPCTBA, | UYeJIOBEKa sl PEIICHUS )KU3HEHHBIX TPOOJIEM.
npoeCCHOHATBHON | TpyAoIIo0ue; I1P6 2. ChopMUpOBaHHOCTb YMEHHSI PACKPBIBATH COJCpIKaHHE
NEeSITEIbHOCTH - TOTOBHOCTh K AKTUBHOHM JAEATEIbHOCTH TEXHOJOTMUYECKOH | OCHOBOIONAralouMX OWOIIOTUYECKUX TEPMUHOB U  TOHSITHIA:
IPUMEHUTEIBHO u COLIMaIbHOU HaIpPaBJIEHHOCTH, CIIOCOOHOCTH | )KM3Hb, KJIETKA, TKaHb, OpraH, OpPraHWU3M, BHUJ, TOMYJISAINA,
K pa3IMYHbIM | HHULUKUPOBATH, MJIAHUPOBATh U CAMOCTOATEIHHO BBIIOJIHATH | SKOCUCTEMa, OMoLieH03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTam TaKylo J€SITeIbHOCTD; U TpeBpallleHue DHHEepruu), Tromeocras (camoperyssuus),

- HWHTEpeC K pasimmuHbiM cdepam mnpodecCHoHAIBHON
JIeSITCIILHOCTH.

MeranpeaMeTHbIe PE3yIbTaThl JOJKHBI OTPAXkKaTh:
OBnaneHne yHUBEPCAIbHBIMU YY€OHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNFHO (HOPMYIHUPOBATh U aKTyaJIM3UPOBATH
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIM NPHU3HAK WM OCHOBAHMS
JUTISl CpaBHEHUS, KilacCu(UKay U 0000IIeHHS;

- ONIPEACIIATH LIeNIN AeATENbHOCTH, 33/1aBaTh TapaMeTPhI

Y KPUTEPHUU UX TOCTHKCHHS;

- BBIIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS

B pacCCMaTPUBAEMBIX SIBJICHUSX;

OuocuHTe3 Oelika, CTPYKTYpHAash OpraHU3allusl >KUBBIX CUCTEM,
JUCKPETHOCT, caMOperyJsius, CaMOBOCIIPOU3BEICHUE
(penponykiusi), HaCJIEZICTBEHHOCTD, W3MEHUYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U pa3BUTHE, YPOBHEBAsI OpPraHU3alINA.

I1P6 3. CdopMuUpOBaHHOCTb YMEHHsI PACKPBIBATH COJEp)KaHHE

OCHOBOIIOJIATAIOIINX  OMOJOTUYECKUX TEOPUH U THUIIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIFOLMOHHOM,
MIPOUCXOXKACHUS )KU3HU U YEJIOBEKA.

I1P6 4. ChopMupoBaHHOCTD YMEHHUS pacKpbIBaTh

OCHOBOIIOJIATal0IINe OMOJIOTUYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I Menpgens, T. Moprana, H.W. BaBumnoBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl uXx TpUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

[TP6 5. TlpuoOpereHne ompiTa MPUMEHEHUS OCHOBHBIX METOJ/OB
HAy4YHOTO MMO3HAHUS, UCTIOJIh3YEMbIX B OMOJIOTHH: HAOIIOICHUS




JACATCIIBHOCTb, OLCHHBATH
neisiM, OLCHUBATh  PHUCKHU

- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE  PE3yJIbTaTOB
MMOCJIEACTBUM JCATCIbHOCTH,
0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIBLCKON

U TMPOCKTHOW JICATEIBHOCTH, HABBIKAMHU pa3pericHus
npo0Jem;

- BBISIBJISITh IIPUYMHHO-CIICJICTBCHHBIC CBA3H

U aKTyaJU3UPOBATh 33]1a4y, BBIIBUTATH TUIIOTE3Y

€¢ pCIICHHS, HAaXOJIUTh apryMEHTHl JUIs JIOKa3aTelIbCTBA
CBOMX YTBEPXKICHHM, 3a/aBaTh IapamMeTpbl M KPUTCPUHU
peILCHUS;

- QHAJIM3WPOBAThH IIOJIYYCHHBIE B XOJC pCIICHUS 3aJa4u
pe3yJbTaThl, KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH H3MEHCHHE B HOBBIX YCIIOBHSIX;
pa3pabaThiBaTh IUIAH PEIICHUS MTPOOJIEMBI C YUETOM aHAIIN3a
UMEIONIUXCS MAaTEPUATBHBIX M HEMaTEPHAITLHBIX PECYPCOB;
-- YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U TIPAaKTHYECKYIO O0JIACTH KHU3HEACITSILHOCTH;

- YMeTh WHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
o0OJacTei;

- BBIBUTaTh HOBBIE WJEH, MpeajgaraTb OpPUTHHAIbHBIE
MOJIXOJTBI U PEIICHUS

Y ONHCAHUS KUBBIX CHCTEM, IPOIIECCOB U SBJICHMIA; OpraHU3aluu
U TPOBEACHUS OHOJOTMYECKOr0 JKCIHEPUMEHTA, BbIIBUKCHHUS
THIIOTE3, BBIIBICHUS 3aBHCHUMOCTH MEXIY HCCIEIyeMbIMH
BEJIMYMHAMU, 00BsICHEHUS MOJTYy4EHHBIX pe3yJabTaTOB
u  (GOPMYTUPOBAHUS BBHIBOJIOB C HCIIOJIB30BAHHEM HAyYHBIX
NOHATUM, TEOPUH U 3aKOHOB.

I[IP6 6. CchopMHUpPOBAaHHOCTh YMEHHS BBIICISTH CYIICCTBCHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK  MPOKApHUOT W  DYKApHOT;
OJTHOKJICTOYHBIX W  MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB,
OHOreoleHO30B U DKOCHCTEM; OCOOCHHOCTH IMPOILIECCOB OOMEHa
BEIIECTB W TPEBPALICHUS DHEPTUM B KIETKE, (POTOCHHTE3a,
IUTACTUYECKOTO ¥ YHEPTeTHUECKOT0 0OMEHa, XeMOCHHTE3a, MUTO034,
Meii03a,  OIUIOAOTBOPEHMS,  Pa3BUTUS W Pa3MHOXKEHUS,
WHIUBUIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), 00phObI 3a
CYLIECTBOBaHME, €CTECTBEHHOIO OTOOpa, BUA000pa3oBaHuS,
IPUCIIOCOOTIEHHOCTH OPraHU3MOB K Cpele OOWTaHMs, BIUSHUS
KOMIIOHEHTOB IKOCHUCTEM, AHTPOTIOTEHHBIX W3MEHCHUH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEILECTB U
TpeBpalieHne YHepruu B onocdepe.

I[MP6 7. CdopMUPOBAHHOCTh YMEHUS MPHUMEHSATH IOJTYYCHHbBIE
3HaHUS Ui OOBSICHEHHS] OMOJIOTMYECKHX IPOIECCOB M SIBICHUH,
JUTSL IPUHSTHS IPAKTUYECKUX PEIICHUH B TTOBCETHEBHOM KU3HU

C LIeTIbI0 00ecneueHtst 6€30IacCHOCTH CBOETO 3/I0POBBS U 3/10POBbSI
OKpYKalOIIMX JIOAEH, COONIOIEHHUs 3/10pOBOrO 00pas3a >XU3HH,
HOPM T'PaMOTHOTO MOBEICHUS B OKPYXKAIOIIEH MPUPOIHON CPENE;

MOHUMaHHE  HEOOXOAWMOCTH  MCIIOJB30BaHMS  JOCTHIKEHHM
COBPEMEHHOM OHOJOrMH U OUOTEXHOJOTHH UIsl pallOHAIBHOTO
MIPUPOAOIOJIB30BaHUS.

I[IP6 8. CdopmupoBaHHOCTH YMEHHS pemiaTh OHOJIOTHYECKUE
3a/1a4d, COCTABJISITh TEHOTUIIMYECKHE CXEMbI CKPEIIMBAHUS




JUISE pa3HBIX THIIOB HACTEJAOBAaHUS IPU3HAKOB Yy OpPraHU3MOB,
COCTaBJISITh CXEMbI IIEPEHOCA BEIECTB U YHEPTHUH B IKOCHCTEMAX
(uenu nuTaHUs, TUIIEBBIE CETH).

I[IP6 9. CdopMUpPOBAaHHOCTP YMEHHH KPUTHYECKU OICHUBATH
uHpOpMAIMI0 OHMOJIOTUYECKOTO  CONEPXKAHMs, BKIIOYAOLIYIO
NICEBJOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHHUKOB (CpeAcTBa
MaccoBO HMH(OpPMALWK, HAYYHO-TIONYJISIPHBIE MaTepUabl);
UHTEPIIPETUPOBATD THYECKUE ACTICKTBI COBPEMEHHBIX
HUCCICAOBAaHUI B  OHMOJIOTMM, MEJIWIMHE, OHOTEXHOJIOTHH;
paccMartpuBaTh  TNoOaibHBIE  AKOJOTMUYECKHE  MPOOJIEeMbI
COBpEMEHHOCTH, (OPMHPOBATH [0 OTHOIICHHIO K HHUM
COOCTBEHHYIO MO3UIIUIO.

IIP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIE
NUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE OMOJIOrHMYECKOM
uHOpMAIlMX M3  HECKOJNBKMX  HCTOYHUKOB,  I'PAMOTHO
UCIOJIb30BaTh NOHATUHHBIN amnmnapar OHoJI0oTuu

OK 02.
Hcnonp3oBathb
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajam3a

Y MHTEPIpPETALNH
uH(popMauu

U MHPOPMAIMOHHBIE
TEXHOJIOTHH JIJIsI
BBITIOJIHEHHUS 337124
npodecCHOHATEHON
JeATETbHOCTH

JIn4HOCTHBIE pe3yNbTaThl JOJKHBI OTpaXaTb B YacTHU:
LIEHHOCTU HAay4YHOTO MTO3HAHUS:

-c(pOpMHPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HayKd M OOIIECTBEHHOMN
MPAKTHKH, OCHOBAaHHOTO  Ha  JWAJNOre  KYJIbTYyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa
B MIOJIUKYJIBTYPHOM MHpE.

MetanpeameTHbIE pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnazneHne yHUBEPCAIbHBIMU Y4€OHBIMH [TO3HABATEIbHBIMU

JEUCTBUSIMU:

B) paboTa ¢ uHpopmaIuei:

- BIQJETh  HaBBIKAMH  TOJy4eHUs  HHPOpMaIuu
U3  HUCTOYHHKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIbHO
OCYIIECTBIISATh TIOMCK, aHaJIn3, CUCTEMATU3ALNIO

U MHTEPIIPETalni0 NHPOPMAIUHN PAa3INYHBIX BUAOB U GOpM
IIPEICTABIICHNS;

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHH

B CHUCTEME€ HAy4yHOrO 3HaHUS; (QYHKIMOHAIBHOM TIpPaMOTHOCTU
YeJIoBeKa ISl pEeIICHHUs )KU3HEHHBIX TPOOIIEM.

I1P6 7. CdopMHpPOBaHHOCTE yYMEHHUS NPUMEHATh MOJY4YEHHBIE
3HaHUS Ui OOBSICHEHHS] OMOJIOTWYECKHX IPOIECCOB M SIBICHUH,
JUISL IPUHATHS IPAKTUYECKUX PEIIeHUH B TOBCEIHEBHOM KU3HU

C LIeTIbI0 00ecneueHtst 6€30IacCHOCTH CBOETO 3/I0POBBS U 3/10POBbSI
OKpY’KalOIIMX JIIOAEH, COOMIONEHUs 310pOBOro o0pas3a >XHU3HH,
HOPM T'PaMOTHOTO MOBEICHUSI B OKPYKAIOLIEH MPUPOIHON CPELE;

MOHMMaHHE  HEOOXOAWMOCTH  MCIIOJB30BaHMS  JOCTHIKEHHM
COBPEMEHHOM OHOJOrMM U OUOTEXHOJOTHH ISl pallOHAIBHOTO
MIPUPOAOIOJIB30BaHUS.

ITP6 10. CdopmMupoBaHHOCTH YMEHHUH CO37aBaTh COOCTBCHHBIC
MMCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE OMOJIOTHYECKOMN
nHQOpPMAlMA W3  HECKOJIBKUX  HMCTOYHHUKOB,  TPaMOTHO
WCIOJIb30BaTh MOHSITUIMHBIN anmapatr OMoJIOTHU




- OLCHUBATH AOCTOBCPHOCTL, JICTUTUMHOCTDH I/IH(I)OpMaLII/II/I,
€€ COOTBETCTBUE ITPABOBLIM 1 MOPAJIBHO-3THYECKNM HOpMaM

OK 04. 3ddexTruBHO

JImgyHOCTHEBIE pE3yiibTaTbl JOJIDKHBI OTpaXaTb B YaCTH:

I1P6 5. IlpuoOpereHue ompiTa MPUMEHEHHS] OCHOBHBIX METOJIOB

B3aMMOJICHICTBOBATh | IGHHOCTH HAyYHOTO TO3HAHUSA: OCO3HAHHWE IIEHHOCTH | HAYYHOTO MMO3HAHUs, UCTOJIh3YEMbIX B OMOJIOTHH: HAOIIONCHUS U
1 paboTaTh HAay4yHOM  JESATEIbHOCTH, TOTOBHOCTHh  OCYILECTBISATH | OMMCAHMS KUBBIX CUCTEM, MPOLIECCOB U SABJICHUI; OpraHU3aluu 1
B KOJUICKTHBE MIPOEKTHYIO u HCCIIEI0OBATENBCKYIO NESITEIbHOCTD | MIPOBEICHUS ~ OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIIBIKCHUS
1 KOMaH/Ie WHJIUBUYAJIBHO U B TPYIIIIE. TUIIOTE3, BBISABICHUS 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU

MertanpeamMeTHbIE PE3YAbTATHI JOJKHBI OTPAXKATh: BEIMYMHAMU, OOBSICHCHHS MTOJIYICHHBIX PE3yIhTaTOB

OsgnageHue YHUBEPCAIbHBIMU KOMMYHHUKATHUBHBIMU | U (OPMYIUPOBAHUS BBIBOJIOB C HCIOJIB30BAHUEM HAyYHBIX

JNECUCTBUSIMH: MOHATH, TEOPUI U 3aKOHOB

0) cOBMECTHAs ICSITEIIbHOCTD:

- IOHUMATh U UCIIOJIb30BATh PEUMYIIECTBA KOMAHAHOMN

Y MHAUBHUIYaJbHOUN paboTHI;

- MIPUHUMATh 1 (S11 COBMECTHOM JIESITCIILHOCTH,

OpraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ JOCTHKCHHIO: COCTaBIATh INIaH  JICHCTBHI,

pacrpenensaTb poJM € YyYETOM MHEHUHW YYaCTHUKOB

00CYyX1aTh pe3yJIbTaThl COBMECTHOM pabOTHI
OK 07. JImdHOCTHBIE pe3ynbTaThl JOJDKHBI oTpaxkath B dactu: | [IP6 5. IIpuoOperenue ompiTa MPUMEHEHHS OCHOBHBIX METOJIOB
CopelicTBOBaTh OKOJOTHYECKOTO  BOCMHUTaHUS: -  CHOPMUPOBAHHOCTH | HAYYHOTO MO3HAHUS, UCIIOJIb3YEMBIX B OMOJIOTHH: HAOIIOICHUS
COXPAHEHHUIO AKOJIOTMYECKON KYJIBTYPbI, IOHUMAaHHUE BIUSAHUSA COLUMAIBHO- | U ONMCAHUsl )KUBBIX CUCTEM, IPOLECCOB U SBJICHUM; OpraHU3aluu
OKpY>Karoleu AKOHOMMYECKHX MPOLECCOB HA COCTOSIHUE TPUPOTHOMN U TIPOBEACHUS OHOJOTUYECKOTO SKCIEPUMEHTA, BBIIBUKECHUS
cpensl, U COILMATBHON Cpefbl, OCO3HAHUE TIO0ANBHOTO XapakTepa | TUIOTe3, BBISBICHUS 3aBHCHMOCTH MEXIY HCCIEAYEeMbIMU
pecypcocoepekeHn HKOJIOTUYECKUX TTPOOIIEM; BEJIMYMHAMHU, OOBSICHEHUS TIOJIYYCHHBIX PE3YJIbTaTOB
10, IPUMEHSTh - IUTAHUPOBAHKE U OCYIIECTBICHHE ACUCTBUI B OKpYyKarolel | 1 (popMyTHpoBaHUS BBIBOJOB C HCIHOJIb30BAHHUEM HAYYHBIX
3HAHUS Cpele Ha OCHOBE 3HAHMS LEJNed YCTOMYMBOIO pa3BUTHUSA | IOHATHN, TCOPUN U 3aKOHOB.

00 M3MEHCHUH
KiInuMara, HpI/IHHI/IHBI
OepexKIINBOTO
IPOM3BOJICTBA,

YeJI0BEUECTBA,
- AKTHBHOE HEIpUATHE JIEUCTBUH,
OKpYXKarolleH cpee;

IMPHUHOCAIINX BpPE

I[TP6 6. CchopMHUPOBAaHHOCTh YMEHHS BBIICISTH CYIICCTBCHHBIE
IpU3HAKH  BHUPYCOB, KIETOK  IPOKAPUOT H©  DYKapHOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOTeOIIeHO30B M DYKOCHCTEM; OCOOCHHOCTH IMPOIECCOB OOMEHa
BEIIECTB M TIPEBpAICHHs] JHEPrUU B KJIETKe, (HOTOCHHTE3A,




3P PEeKTHBHO
JIEUCTBOBATE

B YPE3BBIYANHBIX
CUTYaLUsAX

- YMEHHE MPOTHO3UPOBATH HEOIATONPUSITHBIE IKOJIOTUUECKUE
MOCJIC/ICTBHS TIPEANPUHUMAEMBIX JEHCTBUM, MPEIOTBPAIIATh
HX;

- pacumupeHue
HaIPaBJIECHHOCTH.
MertarnpeaMeTHbIC PE3yIbTaThl JOJDKHBI OTPaXKaTh:
OsgaaacHue YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
NENCTBUSIMU:

0) cCOBMECTHasl I€SITEIIbHOCTD:

- MOHMMAaTh W HCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOM
Y UHIUBUIYAJIbHOU PabOTHI;

OIIbITa  ACATCIIbHOCTH 9KOJIOTHYECKOH

-  [puUHUMATh  I[eITd  COBMECTHOH  JIeATeIbHOCTH,
OpraHU30BBIBAThH u KOOPJIUHUPOBATH JEHCTBUS
M0 €€ JIOCTIKEHHUIO: COCTaBIATh IUJIaH  JCWCTBHUH,
pacrpefenaTb pPOJM € YYETOM MHEHUW YYaCTHUKOB

06CY)KI[EITB PE3YyJIbTAThL COBMECTHOM pa6OTLI

TUTACTUYECKOTO M DHEPTeTHYECKOT0 0OMEHa, XeMOCHHTE3a, MUTO034,
Mei03a,  OIUIOAOTBOPEHMS,  Pa3BUTUA U Pa3MHOXKEHUS,
WHAMBUIYAIBHOTO Pa3BUTHsI OpraHu3Ma (OHTOTreHe3a), 00pbObI

3a CyLIECTBOBaHME, €CTECTBEHHOIO OTOOpa, BUA00Opa30BaHMUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpelae OOMTaHMS, BIIUSHUS
KOMIIOHEHTOB ~ 3KOCHCTEM, aHTPOIIOTEHHBIX ~ W3MEHEHHUH
B DKOCHCTEMaX CBOEH MECTHOCTH,

KPYrOBOpOTa BEIECTB U IIPEBpallleHUe SHEpruu B buocdepe.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS NPUMEHSTH I[OJIYYEHHbIE
3HaHUS U1 O0bSACHEHHs] OMOJIOTMYECKUX IPOLECCOB U SIBICHUM,
JUISL TIPUHSATHS TIPAKTHYECKUX DPEHICHWH B IOBCEIHEBHOW YKU3HU
C LieNblo obecrieueHust 6€30MacHOCTH CBOETO 3/I0POBbsSI U 37I0POBbS
OKPY’KaIOIUX JIIOJEH, COOJIIOJCHHS 370pOBOTO o0pasa KU3HH,
HOPM I'PaMOTHOTO IIOBEJIEHUS B OKpYXKarolleil MpUpOIHON cpejie;
NOHUMaHUE  HEOOXOIUMOCTH  HCIOJB30BAHHUSA  JOCTHIKEHHN
COBPEMEHHOW OMOJOTMM M OMOTEXHOJIOTUH Ul palMOHAJILHOTO
IPUPOIONOIB30BAHUS




2. CTpyKTYypa U cojiep:kaHue y4eOHOI TUCIMIIJINHE

2.1. O0beM yueOHOI JMCHUIIJIMHBI M BU/ABI Y4e0HO padoThI

Buna yueOHoii padoThl Oo0bem
yueOHoi
padoTkIl, yac.

Bcero yacoB no aucuuminHe 72
B TOM YHUCIJIE:

JIEKIIUA 28
[IPAKTUYECKHUE 3aHITH 28
CamocrosiTenpHast paboTa CTyIeHTa 16

[TpomesxyTouHas arrectanus B popme 3a4yera




2.2. TemaTn4eckuii IJIaH U COlep:KaHMe Y4eOHOM AU CIMIIIMHBI

®opmupye | Dopmbl
HanMeHoBaNHe Conep:xaHue y4e0HOro MaTepuasa (0CHOBHOE U npocbeccnonanbﬂo: ObLem MBI reKymero
pA3IEIOB 1 TeM OpPMEHTHPOBAHHOE), IA00PATOPHbIE M PAKTHYECKHE 3AHATHS, IPUKJIATHONH MOLY.Ib 4acoB | KOMNETeHI | KOHTpOIs
(npu HAJIMYMH)
UM
Pa3zgea 1. buosiorusi kak cucremMa OMOJIOTMYECKHX HAYK, €€ POJib M 3HAaUeHHe. XUMHYEeCKH COCTaB, 21 OKO1, 13, T, O
CTpoeHHue, MeTa00JIM3M, PeNPOAYKIHSA H OHTOTeHe3. OKO02,
Tema 1.1. OCHOBHOe co/Iep;KaHue 2 OKO04,
Kusub, ee Teopernyeckoe 00yueHue: 2 OKO07
CBOWCTBA, YPOBHH |[[pesver, 3a1aun 1 MeTOb! Gromoruu. [IpusHaky (CBOICTBA) KUBOI MaTePHH. YPOBHH
opraHusanumu, OpraHM3aLuy XUBOHK pupoasl. CHUCTEMa )KUBBIX OPraHU3MOB.
NPOUCXO0KICHHE H
MHOrooopasmue
Tema 1.2. OcHOBHOe cojJiep:KaHue 8 OKO1, I3, T, 0
XuMH4eCKuii IlpakTHYeckne 3aHATHA: 6 OKO02,
COCTaB ’KUBBIX DneMeHTHbIN cocTaB. MosekyisipHblii coctaB. Heopranuueckue Bemiectsa (Boaa, OKO04,
OPraHu3MoB MUHEpaJIbHBIE coJn). DYHKIIUU U CTPOCHUE OETKOB M HYKJICHHOBBIX KUCIIOT. OKO07
CamocrosiTesibHas padoTa: 2
Opranuyeckue BellecTBa (yriaeBopl, JUMH b, O€JIKH, HYKIEHHOBbBIE KHCIIOTHI).
Tema 1.3. OcHoOBHOe coJep:kaHue 7 OKO1, I3, T, O
Crpoenue kierku | [IpakTHueckue 3aHATHS: 5 OKO02,
Knerounas teopus. Tunsl kiaeTounoi oprannzaiu. CTpoeHHE 3yKapHOTHUECKOM KIIETKH. OKO04,
Kieruarast o6onouka. [{urorutazma. Sapo. Hekneroursie GOpMBI JKH3HHA — BUPYCHL. OKO07
Opranusm eaunoe nenoe. Jlenenue kiaetku. Kinetku u ux pazHoodpasue B MHOTOKJIETOYHOM
opranusme. /luddepennupoka kietok. Kinerounas Teopust CTpoeHUS OpraHU3MOB.
Bupycusie 3a0oneBanust, IHK — Hocurens HacnencTBenHol nuHGopmanuu. Permkanus
JHK. I'en.
CamocrosiTeibHas padora: 2
I'enetnuecknii koa. buocunres Gemnka.
Tema 1.4. OcHOBHOe coJep:KaHue 2 OKO1, I3, T, O
Teopernueckoe o0yuenue: 2 OKO02,
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O0MeH BewiecTB M | TUMBI MUTaHUS XKUBBIX opranu3MoB. [lonstue o merabonusme. ATD u e€ ponb B OKO04,
npeBpaiieHue MeTrabonu3me. JHepreTuueckuii ooMeH. [Tnactudyeckuii oOMeH (PoTOCHHTE3, XEMOCHHTES, OKO07
JHEPrUuM OuocuHTe3 OernKa).
Tema 1.5. OCHOBHOe cO/Iep;KaHue 2 OKO1, 13, T, O
PasMHOKeHHE U Teoperudeckoe o0yuenune: 2 OKO02,
HHIMBHIYaJIbHOE | Bocmpoussenenue KieToK. XpoMocoMHbIi Habop. Kitetounslii nuki. Jenenue OKO04,
pasBuTHE SYKapUOTHYECKUX KIICTOK (MHUTO3, Meii03). Jle/ieH e MPOKAPUOTHIECKUX KIETOK. OKO07
opraHusma Pa3zmHosxeHue oprannzMoB. becniosnoe pasmuosxenue. [1onoBoe pasMHOXkeHHE (TTOJIOBBIE
KJIETKH, 00pa30BaHME MOJOBHIX KIETOK, OIUIOOTBOPEHNUE). THIIBI pelyKIIMK Yucia
XpoMocoM. MHIuBUIyaapHOE pa3BUTHE OPraHU3MOB. THITBI OHTOTEHE3a. DMOPHUOHATIBHOE
pazsutHe. [loctamMOproHaIBFHOE pa3BHUTHE.
Pasnen 2. 'eHeTHKka M ceJleKIUA. 16 OKO1, 3,T,0
Tema 2.1. OcHoBHOe coJepkaHue 2 OKO02,
HacuiencrBennoct | Teopernueckoe odydenmue: 2 OK04,
b HacnencrBenHocTh. OcHOBHBIC TTOHATHUS. 3akoHbl I'. Mennens. ClerieHHOe HaceJ0BaHue, OKO07
HapyIIeHHe CleryieHns. B3anmoseiicTBre reHoB. XpOMOCOMHAs TEOpHs HACTIEICTBEHHOCTH,
HEXPOMOCOMHOE HacyieoBaHue. OCHOBHBIC METOIbl TEHETHKH.
Tema 2.2. OcHOBHOe cojJiep:KaHue 2 OKO1, I3, T, 0
N3MeH4YHuBOCTH Teoperunyeckoe o0yueHue: 2 OKO02,
N3menunBocth. HenacnencrsenHas (Moau@ukanyonHas) n3MeH4nBocTh. HacnencTeenHas OKO04,
(reHOTHUINUYECKAs]) U3MEHUYUBOCTh. MyTareHHbIe (DaKTOPBHIL. OKO07
Tema 2.3. OcHOBHOe cojJiep:KaHue 6 OKO1, 3, T, 0
3akonomepuoctu | TeopeTnueckoe ofydeHue: 4 OKO02,
H3MEHYUBOCTH M3MeHYnBOCTh MPU3HAKOB. BUIbI N3MEHYMBOCTH: HACIIEICTBEHHAS M HEHACIIEICTBEHHASI. OKO04,
3aKOH rOMOJIOTHYECKUX PANIOB B HAcleCTBEHHOM u3MeHunBoctr (H.M. BaBuios). OKO07
MyTtannoHHas Teopus U3MEHYUBOCTU. BUIBI MyTanuii 1 MPUYUHBI UX BOSHUKHOBEHHUS.
KapuoTum yenoBeka. Hacnencreennslie 3a00meBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHEIE
00JIe3HH YeJIOBEKA.
CamocrosiTejibHas padoTa: 2
Bonesnu ¢ HacneCTBEHHOM MPEapacnoI0KEeHHOCThI0. 3HaUeHNEe MEUIIMHCKOM FeHETHKU B
NPEJOTBPALICHUHN U JICUSHUH TeHETHIYECKUX 3a00JIeBaHU YeJI0BEKa.
OcHOBHOe coJep:KaHue 2 OKO1, nm3, T, 0
IpakTHyeckne 3aHATHSA: 2 OKO02,

12




Tema 2.4. I'eneruka nosa. I'enetnka kposu. CocTaB ¥ rpynibl KpoBu. PemieHne 3aad Ha onpenencHue OKO04,
I'eHeTHKa 012 U | BEPOSATHOCTH BO3ZHUKHOBEHHUS HACIIEICTBEHHbBIX IPU3HAKOB IPU MOHOTMOPUHOM, OKO07
KpPOBH JUTUOPUIHOM, TOTUTUOPHIHOM U aHAJTM3HPYIONIEM CKPEIIMBAHUH, COCTABICHUE
TeHOTUIINYECKUX CXEM CKPEIMBaHMSL.
Tema 2.5. OcHOBHOe coJiep:KaHue 2 OKO1, I3, T, 0
Cueniennoe IpakTHYecKHe 3aHATHS: 2 OKO02,
Hac/e10BaHue 3axonbl T. Moprana. CuernieHHOe HacleZJOBaHUE T€HOB, HAPYILIEHUE CLIETJICHUS. OKO04,
NPU3HAKOB HacnenoBanue npu3HaKoB, CLEIUIEHHBIX ¢ TI0J0M. Pelenue 3ajau Ha onpenenenue OKO07
BEPOSTHOCTH BO3ZHUKHOBEHHS HACTICICTBEHHBIX IPU3HAKOB IPH CLEIUICHHOM Hacjel0BaHUH,
COCTaBJICHUE FeHOTUIIMYECKHX CXEM CKpEIIHBaHUsl.
Tema 2.6. OcHOBHOe cojJiep:KaHue 2 OKO1, I3, T, 0
Cestekuust IpaKTHYeCKHe 3AHATHS: 2 OKO02,
Cenexkuusi. OCHOBHBIE METO/IbI ceNeKIIMU. CeleKIsl pacCTeHUM, )KUBOTHBIX U OKO04,
MHKPOOPTaHU3MOB (CEJIEKIMsI PACTEHUH, CEIEKIINS KUBOTHBIX, CEJEKITHSI OKO07
MHUKPOOpPraHu3MoB). PemieHue 3aau Ha onpeielieHue TUIla MyTalluy [IpU niepejiade
HACJICICTBEHHBIX MTPU3HAKOB, COCTABJICHHE TeHOTUITMIECKUX CXEM CKpEIIMBAHUS
Pazpgen 3. DBoonus. 7 OKO1, 13, T, O
Tema 3.1. OcHoBHOe coJepkaHue 1 OKO02,
IBOJIIOLHOHHOE Teopernueckoe o0yueHue: 1 OKO04,
y4yeHnue DBOJIOIMOHHOE y4eHue. Pa3BUTHE SBONIOLMOHHBIX HAeH. MUKpOdBOIONHMS (BUI U OKO07
HOMYJISIUH, TeHETHKA MOMYNIALNi, GaKTOpbI 3BOJIIOLINH, BUI000pa30BaHUE).
MaxposBoJroIHst (AMBEPTEHIHS 1 KOHBEPT€HIHS, TJIaBHBIC HAIIPABIICHHSI SBOJIOIINH,
IJIABHBIE ITYTH SBOJIIOLIUN).
Tema 3.2. OcHOBHOe cojiep:KaHue 4 OKO1, I3, T, O
PasBurne CamocTosiTe/IbHAsl padoTa: 4 OKO02,
OpPraHu4ecKoro Jloka3arenbcTBa 3BOMIOIMU OPraHUYECKOT0 MUPA, IPOUCXOXKIEHUE KU3HU, KpaTKast OKO04,
MHpa UCTOPHUS PA3BUTHUS OPTaHUIECKOTO MUPA. [[pUdnHBI HApyIIEHW B Pa3BUTHN OPTaHU3MOB. OKO07
[TpuynHbI HapylIeHUI B pa3BUTHH OpraHu3MoB. [IpudyrHbI BBIMUpAHUsI BUJIOB.
Tema 3.3. OcHOBHOe co/iep:KaHue 2 OKO1, n3, T,0
Mpoucxoxnenne u | TeopeTnueckoe ofyueHue: 2 OKO02,
IBOJIIOLMS OTansl HBOJIFOIIMN YEJIOBEKA. AHTPOIIOJIOrUs Kak Hayka. OCHOBHBIE CTaIMN aHTPOIIOIEHE3A. OKO04,
yesioBeKa @®axkTopsl aHTpororesesa. CucreMaTH4ecKoe NoJI0KeHue yenoBeka. CX0ACTBO U OTIMYUS OKO07
YeJI0BEKa C )KUBOTHBIMH. Pachl COBpeMEHHOT0 YeI0BeKa.
Pa3nes 4. Jxosorus U yuenue o ouocdepe. 16 OKO1, 13, T
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Tema 4.1. OcHoOBHOE coepKaHue 2 OKO02,
Jxosorust ocobeii | TeopeTnueckoe ofydeHue: 2 OKO04,
Okonorus ocodeit. Cpeapl )KU3HU U SKOJIOTHYECKUe GakTopbl. [leiicTBHE 3KOIOrHYeCKIX OKO07
¢axTopoB. OCHOBHBIE 3KOIOTHYECKHE (PaKTOpbl. bHoTorH4YecKue puTMBI.
Tema 4.2. OcHoBHOe coepKaHue 2 OKO1, 13, T
DKoJ0rust IpakTHYecKHe 3aHATHS: 2 OKO02,
oIy JISIHI Oxoinorus nonynsuui. I[lonstue o nonymsauun. CTaTH4eCKue NOKa3aTeNy MONYJISALHH. OKO04,
JInHaMHUYECKUE TIOKAa3aTeNd MOMYJISIUE. BEDKHBAEMOCTD U SKOJIOTHIECKHE CTPATETUH. OKO07
Perynsauus uncnennoctu nonyisinud. CoBpeMEeHHbIE IPEJCTABICHUS 0 BUJ000pa30BaHuHU
Tema 4.3. OcHoBHOE coepKaHue 6 OKOl1, 13, T
JKoJI0rust TeopeTnyeckoe o0yuenue: 2 OKO02,
€0001IeCTB U Dkoiiorust coooIecTB 1 dkocucTeM. [IoHATHE 0 OHOCILIEHO3€E, OMOTE€HOCIIEHO3€E, DKOCUCTEME. OKO04,
IKOCUCTEM Turel cBsI3ei U B3aMMOOTHOIICHUI MeX Iy oprann3Mamu. CTpyKTypa U pyHKIMOHUPOBaHUE OKO07
9KOcHCTeM. bruosornyueckasi mpolyKTUBHOCTh SKOCUCTEM. JIMHAMIKA SKOCHCTEM.
CamocrosiTesbHas padora: 4
[TpuponHbie U aHTpONIOreHHbIE FIKOCUCTEMBI. [IpupoaHbIe SIKOCHCTEMBI (OMOMBI).
AHTPONIOTCHHBIE IKOCUCTEMBI.
Tema 4.4. Yuenne | OcHOBHOE cojiep:KaHMe 4 OKO1, 3, T
o 6uocdepe TpaKkTHYecKHe 3aHATHS: 4 OKO02,
VYuenue o ouochepe. 'eochepa 3emnu. Ctpykrypa 6uocdepsl. DyHKIMH KUBOTO BEIIECTBA. OKO04,
KpyroBopoT BELIECTB U MOTOK DHEPruU B Onocdepe. bruonornueckoe paznoobpasue. OKo07
Hoocdepa. Onucanne aHTpONOreHHbIX U3MEHEHUH B €CTECTBEHHBIX MPUPOIHBIX
nanamadTax cBoeil MectHOCTH. [ 1oOaIbHBIE IKOIOTHYECKUE MPOOIEMBI U ITyTH UX
pelIeHHs.
Tema 4.5. YUenosexk | OcHOBHOE cojiep:KkaHue 2 OKO1, 3, T
u Guocdepa Teopernueckoe o0yueHmue: 2 OKO02,
Yenosek u Ouochepa. Baxueiimme sxoaornueckue npodiemMsl coBpeMeHHocTH. OxpaHa OKO04,
IPHMPOJIBI ¥ PAMOHAIBHOE TPUPOAOIOIE30BaHHE. OKO07
Pa3pnen 5. buonuka. buorexnoJorus. 10 OKO1, I, 0
Tema 5.1. OcHoBHOEe coJep:kaHue 2 OKO02,
Buonnka IIpakTHYyecKue 3aHATHA: 2 OKO04,
Buonuka kak Hayka. OCHOBHBIE HANPABJIEHUs COBPEMEHHOM OMOHMKH. Bronuka, ee OKO07
JIOCTHKEHUS M IePCIEKTUBBI PA3BUTHUS
OcHoOBHOE cojiepKaHue 8 OKO1, I, 0
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Tema 5.2. TeopeTnueckoe copepxaHue: 2 OKO02,
buorexunoJsiorus. buorexnonorus kak Hayka. OCHOBHBIC HAIlPaBJICHUS COBPEMEHHON OMOTEXHOJIOTHH. OKO04,
buorexnonorun 1 | Meronsl 6norexHonoruu. OOBEKTH OMOTEXHOIOTHH. MUKPOOHOIOTHUECKHIA CHHTES. OKO07
TeXHHYecKHe KrneTounas 1 reHHasi MH>KEHEPHSL.
CHCTEMBI IlpakTHyeckne 3aHATHSA: 2
Pa3BuTre 6MOTEXHOJIOTHII C MPUMEHEHHEM TEXHUYECKUX cUCTeM (OMOMHKEHEepHs,
OononH(popMaTrKa, OMOHUKA) ¥ X TIPUMEHEHUE B )KU3HH YEIIOBEKA, TIOUCK U aHAIH3
nHGOpMaLIMU U3 PA3IUYHBIX HCTOYHHUKOB.
CamocrosiTesibHas padora: 4
OTrKa OMOTEXHOJOTUYECKUX U TeHETHYECKUX IKCIEPUMEHTOB. bruorexHosorus, ee
JIOCTH>KCHHS M TIEPCIIEKTUBBI Pa3BUTHUS.
IIpomexyTouHas 2
arrecTanus no 3aueT ¢ OIeHKOM
JAMCUMILINHE
KoncyabTanus 2
Bcero: 72
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2.3. PernnameHT pacnpenesenusi BUA0B pador no aucuumiange ¢ 10T
JlaHHas IUCUUILIMHA MOKET OBITh Peann30BaHa ¢ IPUMEHEHUEM JUCTaHIIMOHHBIX
obpazoBatenbHbIX TexHonoruit (1OT). Pacnpenenenne BuioB yueOHON pabOThI, OPMATOB TEKYILETO

KOHTpOJIS TIpeIcTaBjIeHbI B Tabuie:

Tabnuya — Pacnpedenenue 6udog yuebHou pabomul u mexyujeli ammecmayuu

Buja yueOHoii padboThl DopMaT nNpoBeIeHusl
JlexuMOHHBIE 3aHATHS Yactuyho ¢ npuMeHenuem JJOT
[IpakTHyeckue 3aHsATUs Yactuuno ¢ npumerenueM JJOT
CamocTosTenpHas pabora Yactuuno ¢ npumenenuem JJOT
Tekymuii KOHTPOJIb Yactuuno ¢ npumerenueM JJOT
IIpomexxyTo4uHast arrecTanus Yactuyno ¢ npumeHenuem JJOT

I[OCTYH K CUCTEMEC JUCTaHIIMOHHBIX O6paSOBaTCJ'IBHBIX OCYHICCTBIIACTCA KaXXIbIM O6yLIaIOH_[I/IMC$I

CaMOCTOSITENIFHO € JIIOOOr0 yCTpoWCTBa Ha mopTaie: https://sziu-de.ranepa.ru. Ilapoiab W JIOTMH K
JTMYHOMY KaOWHETY / TPO(UITIO IPEIOCTABIISIETCS] CTYICHTY B ICKaHaTe.

Bce ¢opmbl Tekymiero KOHTPOJS, HPOBOAMMBIE B CHCTEME JUCTAHIMOHHOTO OOydYCHHS,
OLICHUBAIOTCS B CHCTEME JMCTAaHIMOHHOTO oOyd4eHus. JlocTyn K BHICO M MarepuaiaMm JICKIHi
MPEIOCTABIISICTCS B TEUCHUE BCETO ceMecTpa. JlocTyn K KaxoMy BHIY padOT ¥ KOJIMYECTBO MOMBITOK HA
BBINOJIHEHUE 3aJIaHUS MPEIOCTABISICTCS HA OTPaHMYEHHOE BPEMSs COTJIACHO PETrJIAMEHTY JUCIMILIMHEI,
omyonmukoBanHomy B CJ1O. IlpemonaBaTenb OIICHHBACT BBHITIOJHEHHBIE OOYyYarommMmcss paboOThl HE

no3aHee 10 pabouux aHEN nocie OKOHYaHUs CPOKa BBIITOJIHEHUS.

3. MaTepI/laJ'lbl TEKYHIEIro KOHTPOJISA YCIIEBAEMOCTH U l'[pOMC)KyTO‘IHOﬁ aTTeCcTalumn Oﬁy‘laIOIIII/IXCH

3.1. ®opmMbI 1 METOABI TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH 00y4al0IMXCH U NPOMEKYTOYHOM
arrecTaluu

DOpMBI TEKYILETO KOHTPOJIS YCIIEBAEMOCTH:

IIpakTnueckue 3axanus (I13) — 570 3a1aHus, ¢ TOMOIIBIO KOTOPBIX y ydauxcs (GOpMHUPYIOTCS
Y Pa3BUBAIOTCA NPABUIIBHBIE IPAKTUYECKNE JEHCTBHUSA.

IIpakTrueckue 3agaHus B paMKax M3YYCHHsS JHUCHMIUIMHBI «DBHOJIOTHSA» IPEICTaBICHBI
cucremMaruzanueil napopmanuu (cocrapiaeHue TaONUL, CXeM, alTOPUTMOB U TIp.).

Cucremaruszanus — MbICIUTENIbHAS JIEATENBHOCTh, B INPOLECCE KOTOPOH H3ydaeMble OOBEKTHI
OPTraHU3yIOTCS B ONPENENEHHYI0 CHUCTEMY Ha OCHOBE BbIOpaHHOro mnpunuumna. OOydeHue mpoueccy
CHCTEMAaTH3alliu M03BOJIIET chopMUPOBATh Y 00yUaIOLINXCS HABBIK Ki1acCU(UKALINY, T.€. paclpeieTIeHUs
00BEKTOB 110 TPYINIIaM Ha OCHOBE YCTAHOBJICHMS CXOJCTBA U Pa3IMYMM, a TaKXKe YUUT yCTAaHABIUBAaTh
IPUYMHHO-CJIEICTBEHHBIE OTHOLICHUS MEXIY M3y4yaeMbIMU (aKTaMH, BBIACISATh OCHOBHBIE €IMHMIIBI
Mmarepuana. CucremMarusaluy OpeAleCTBYET aHAJIN3, CHHTE3, 000011eHNe, CPaBHEHHE.

Kpurepnn onenuBanus:
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Oyenku «omauuno» 3aCIy)KUBACT CTYINEHT, €CJIM OH IOJHOCTbIO M MPAaBUJIBHO BBITOJHUI
3aJJaHNs U3 IPAKTUYECKOH paboThl, BEPHO U MOTHOCTHIO OTBETHII HA JOMIOJIHUTEIBHBIE BOIIPOCHI, CAEIal
BEPHBII U MOJHBIN BBIBOJ 10 pE3YIbTaTy paboThI;

Oyenku «xopouioy 3aciay’kKMBa€T CTYAEHT, €CJIM OH MOJHOCTBIO U MIPABUIIBHO BBIIOIHUII 33aHUS
U3 IPaKTUYECKOHN pabOThl, 3aTPyqHIETCS OTBETUTh HA JOIOJHUTENbHbIE BOIIPOCHI UM HE clesia/cliesnall
HEBEPHBIN BBIBOJI 10 PE3YBTATy pabOTHI;

Oyenku «y0061emeopumenbHo» 3aciyKUBAET CTYJEHT, €CJIM OH HE ITOJIHOCTBIO UJIM YaCTHUUYHO
HEBEPHO BBINOJHWI 33JaHUs U3 IPAKTUYECKON pabOThl, 3aTpyJHSETCS OTBETUTh Ha JIOMOJIHUTEIbHBIC
BOIIPOCHI WJIM HE cJiesiaj/cliesian HEBEPHBIM BBIBOA M0 PE3YIbTaTy paboThl;

Oyenxa «Hey0081emeopumenbHo» CTaBUTCA CTYAEHTY, KOTOPbIM HENpPaBUIBHO BBIIOJIHUI
3aJJaHNs U3 IPAKTUIECKOW PabOThI MIIM COBCEM MX HE BBITTOJIHUIL

Pedeparsl, npe3enTanum, 1okaaabl (I) — 310 camocTosTenpHas y4yeOHO-UCCIIEN0BaTeIbCKAs
paloTa cTyneHTa, I7le aBTOp PACKPBIBAET CYTh UCCIEAYEMOM MpOOIeMbl, IPUBOJUT PA3IUUHbIE TOUKH
3peHHs, a TaKke COOCTBEHHBbIC B3MIsAAbI Ha Hee. Comep)kaHue Marepuana JOJDKHO OBITh JIOTUYHBIM,
U3JI0KEHUE MaTepuasa HOCUT MpoOIEeMHO-IIOUCKOBBIN XapakKTep.

IIpumepHble 3Tambl pabOThl HaJA JOKJIAAOM: (OPMYIUPOBAHME TEeMbl (TeMa JOJDKHA OBITh
aKTyaJIbHOM, OPUTHHAIBHOM M HHTEPECHOM 110 COep KaHuUI0); TOAOOp U N3yYEHHE OCHOBHBIX HCTOUHUKOB
0 TeMe; cocTaBiieHre Oubimorpaduu; o6padboTka U cUcTeMaTH3aIus nHPopManuy; pa3paboTka IIIaHa;
HalycaHWe JOKJIaja; MyOJIMYHOE BBICTYIUIEHHE C pe3yJabTaraMu HCCIe[OBaHUs (Ha CeMUHape, Ha
3acellaHuu IPEIMETHOI0 KpyXKa, Ha CTYIEHYECKOM Hay4yHO-NPaKTHYeCKOH KOH(pEepeHIH, Ha
KOHCYIIBTAIIUN).

Jloknan TOJKEH OTpaXKaTh:

- 3HaHHE COBPEMEHHOTI'0 COCTOSIHUSA MTPOOIIEMBI;

- 000CHOBaHME BEIOPAHHOM TEMBI; UCIIOJIb30BAaHUE U3BECTHBIX PE3YIbTATOB U (PAKTOB;

- TOJHOTY LUTHPYEeMOW IJIMTepaTyphl, CCbUIKM Ha pabOThl YYEHBIX, 3aHUMAIOIIUXCS JTAHHOMN
po0IeMoii;

- aKTyaJIbHOCTh TIOCTaBJIEHHOW MpOOJieMbl; MaTepuaj, MOATBEPKIAIOIUN HayyHOe, Ju00
MPAKTUYECKOE 3HaUE€HUE B COBPEMEHHOE BpEMS.

BeicTynnenue ¢ J0OKIazoM MpOAOIDKAeTCs B TedyeHUe 5-7 MUHYT. BeicTymieHue cTyaeHTa ¢
JOKJIaJIOM JOJDKHO CONPOBOXKIAThbCs Ipe3eHTanueil. BoicTymaromemMy CTyAeHTy, MO0 OKOHYaHUH
MIPEJICTaBICHUS JOKJIa1a, MOTYT OBbITh 33/1aHbI BOIIPOCHI IO TEME JI0KJIa/1a.

PexomeniyeMslii 00beM 0KIa1a— 2-3 CTPaHUIBI IEYaTHOTO TEKCTA.

Kputepun orieHuBaHus:
Oyenxku «omauyHo» BBICTABISETCA B TOM cllydae, €CJIHM TeMa pacKpbiTa MOJHOCTHIO;
IpecTaBieH 000CHOBaHHBIN 00bEM MH(pOPMAINK; U3JI0KEHNE MaTepHalia JIOTHYHO, JOCTYITHO;
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OyeHnku «xopouio» BBICTABISAETCS B TOM cliydae, €CJIM TeMa pacKpbiTa XOpOILO, HO HE B
MOJTHOM 00BbEMe; HHPOPMAINH MTPECTABICHO HEOCTATOYHO; B OT/ICIBHBIX CIIydasX HapyIlIeHa JOTUKa
B U3JIOKEHUM MaTepuaia, He COBCEM JJOCTYIIHO;

OyeHnku «y0ogremsopumenbHoy BHICTABISAETCS B TOM Clydae, €CJIM pacKpbiTa Majiasi 4acTh
TEMBI; MOUCK MH(OPMAIIUU MPOBEAEH MOBEPXHOCTHO; B U3JIOKEHUHM MaTepuaia OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTb;

Oyenka «Hey0081emeopumenbHo» BBICTABISAETCS B TOM CJllyd4ae, €CJIM CTYICHT HeE
BBITIOJIHUIT AOKJIAI.

Onpoc (O) — 5TO OCHOBHOM BHJ YCTHOM TIPOBEPKH, MOXKET HCHOJB30BATHCA Kak
(dpoHTaNBHBIA (HAa BOMPOCHI NPENoAaBaTeNs IO CPAaBHUTEIHHO HEOONBLIIOMY 00BEMYy Marepuana
KpaTkue OTBEThl (KaK MpaBHJIO, C MeCTa) Jal0T MHOTHE OOYydYarolluecs), TaK W HWHIUBHIYaIbHbIA
(mpoBepka 3HaHUI OTIENbHBIX O0y4aromuxcs). KoMOMHUPOBaHHBINM OMPOC - OJHOBPEMEHHBIH BHI30B
JUTSL OTBETA Cpa3y HECKOJIbKUX O0y4aIOMIMXCs, U3 KOTOPBIX OJIMH OTBEYAET YCTHO, OJJUH-[BA TOTOBSATCS
K OTBETY, BBIIIOJIHSASA HA JIOCKE PA3JIMUHbIE 3aIIMCH, & OCTAJIbHBIEC BBIIOJIHAIOT 3 OT/IEIbHBIMU CTOJIAMU

MHJUBUIYyalIbHbIE MTUCbMEHHBIC WM IPAKTUUYECKHUE 3aJaHus IperoJaBaTes.

Kputepuu onieHnBaHus:

Oyenku «OmMau4HOy» 3acCiIyKMBA€T CTYIEHT, €CIM OH CBOOOAHO M IPaBWJIBHO OTBETHJI Ha
IIOCTaBJICHHBIH BONPOC, 3HACT OCHOBHBIE TEPMHUHBI U OIpEJeNIeHUs IO TeMe, OTBEYaeT Ha
JIOTIOJTHUTENbHbIE BOIIPOCHI;

Oyenku «xopowio» 3aciayKHBAaeT CTYIEHT, €CIIM OH CBOOOJHO U IPaBWJIbHO OTBETHJ Ha
IIOCTABJICHHBIM BOIPOC, 3HAET OCHOBHBIE TEPMUHBI M ONPEICIICHUS IO TeMe, 3aTpydHSETCs
OTBETUTh Ha JOTOJHUTEIbHBIE BOIIPOCHI;

Oyenku «y0oenemeopumenbHoy 3aciay’kKMBaeT CTYAEHT, €CIM OH IPaBUIbHO OTBETHJI Ha
MIOCTaBJICHHBIH BONPOC, HO TMpPH O3TOM IIJIOXO OPUEHTHPYETCS B OCHOBHBIX TEPMHHAX H
OTIpeJIeJIEHUsIX M0 TEME, HE MOXKET OTBETUTh Ha JOMOJIHUTENIbHBIE BOTIPOCHI;

Oyenka «Hey0o81emeopumenbHoy» CTABUTCS CTYAEHTY, KOTOpPbIM HENpaBUJIbLHO OTBETUJ Ha
BOIIPOC WJIK COBCEM HE JjaJl OTBETA.

TectupoBanue (T) — 5370 Bompochl W 3agaHusi, TpeOyloOIIWE OYEHb KpPaTKOro, HHOIIa
QJIIBTEPHATUBHOTO OTBETa («Ia» WM «HET», «OoNbllIe» WIM «MEHbIIEe» W T.1.), BBIOOpa OAHOTIO W3
MIPUBOAMMBIX OTBETOB, OTBETOB M0 OAJIIILHOW CUCTEME UJTH pa3BEPHYTOrO OTBETA HA BOMPOC.

Kpurepuu onieHuBaHusA:

Oyenku «omauuHo» 3aCIy’)KMBAeT CTY/IEHT, €CJIM OH OTBETHJI MPaBUIIbHO Ha 85% BOIPOCOB TeCTa;

Oyenku «xopouioy 3aCIyKUBAeT CTYJEHT, €CIM OH OTBETWI IpPaBHJIBHO HA 4YacTh BOIPOCOB
70%-85%;

Oyenku «y0061emeopumenbHoy 3acily’KUBaeT CTYIEHT, €ClIM OH IpPaBUIBHO OTBETHJ 4acTb
BorpocoB 50%-70%;

Oyenku «Heyo0o81emeopumenbHoy 3acily)kKUBaeT CTYIEHT, €CJIM OH NPaBUIBHO OTBETHJ MEHEe
yeM Ha 50% BOMpPOCOB WK HE MPUCTYNWI K padoTe, UK He NMPEeAICTaBUI padoTy Ha MPOBEPKY.

KoHTposib ¥ ouleHKa pe3ylbTaTOB OCBOEHHUS 0OLIe00pa30BaTENbHOM  TUCHUIUIMHBI
PacKphIBAlOTCSA uepe3 AUCUUIUIMHAPHBIE pe3ybTaTbl, HAlpaBlieHHbIE Ha (OPMHUpPOBaAHHME OOLIUX U
npodeccnoHaNbHBIX KOMIETEHIIUN MO pa3/iesiaM U TeMaM CoJIep KaHus yueOHOro MaTepuarna.
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Paznen/Tema

Tun oueHoYHbIX MEPONIPUATHI

Pasgen 1. Buonorus xak cucreMa OMOJIOTHYECKAX
HayK, €¢ poJib M 3HaUYCHUE. XUMUYCCKUHN COCTaB,
CTpOEHHUE, MeTa00JIN3M, PEIPOTYKIIHSL.

[Tpeamer, 3anaun u Meroabl Ouosnoruu. Ipuznaku
(cBolicTBa) )KMBOM MaTepuu. Y poBHU
OpraHu3aluy KUBoi npupoasl. Cucrema KHUBBIX
OpraHU3MOB.

3anoHeHNe TaOJIUIIBI C ONTMCAHUEM METO/I0B
MHUKPOCKOIIMPOBAHUS C UX JJOCTOUHCTBAMHU U
HEJOCTaTKaMH.

3anonHenue Tabauibl «BKiIag y4eHbIX B
pa3BUTHE OHOIOTUI

3amonHeHUE CPAaBHUTEIHLHOM TAOJUIIBI CXOJICTBA
¥ pa3JInuuii )KMUBOTO U HE KUBOTO.
KoHnTposibHas padoTa (pakTH4ecKoe 3a/1aHue)
«MoeKyIspHBI YPOBEHb OPraHU3aLIH
KHBOTO»

DOneMeHTHbIN cocTaB. MOJIEKyIpHBINA COCTaB.
Heopranuueckue BeniecTsa (Boja, MUHEpaJIbHbIE
cosn). Oprannueckue BeniecTna (yrjieBobl,
JUMUJBI, OCNKH, HyKJICMHOBBIE KUCIIOTHI).

OneHuBaemast IUCKyCCHs IO BOIIPOCaM JIEKIIMU
Pa3paboTka MEHTaIbHON KapThI 11O
KJIaCCU(PUKALMU KJIETOK U UX CTPOEHUIO Ha Mpo-
U DYKapHUOTUYECKUX U MO APCTBaM B MUHU
rpymmax

Brmmonnenue u 3amuTa 1a00paTopHbIX padoT:
«CTpoeHue KIEeTKH (pacTeHusl, )KUBOTHBIE,
rpuOBbl) M KJIETOYHBIC BKIIOUEHUS (Kpaxmalt,
KapOTHHOM/IbI, XJIOPOILIACTbI, XPOMOILIACTHI)»
[IpakTuueckoe 3ansartue. [IpeacraBnenue yCTHBIX
COO0O0ILIEHUH C Mpe3eHTaluel, TOArOTOBIEHHBIX
0 MEePEUHIO0 UCTOUYHUKOB, PEKOMEHIOBAHHBIX
IperoaaBaTeaemM

Knerounas teopus. Turbl KieTOUYHON

OpraHH3alunu. CTpOeHI/Ie 3YKapI/IOTI/I‘-IeCKOI7I KJICTKH.

Kneruaras obonouka. [{uromnasma. fAnpo.
Hexnerounsie pOpMbI )KU3HU — BUPYCBHI.

@pOHTAIBHBIN OIIPOC

Pazpabotka rimoccapus

Pemenue 3agau Ha onpeneneHne
I10CJIEI0OBATEIbHOCTH HYKJIEOTU/IOB,
AMHWHOKHUCIIOT B HOPMEC U B Cl1y4dac NU3MCHCHUS
nocienoBaTenbHOCTH HykieoTn 108 JJHK

Tunel nuTaHUs KUBBIX OpraHu3MoB. [lonsTue o
Metabonuzme. ATD u e€ posib B MeTaboIM3MeE.
DOueprerudeckuit oomeH. [Inactuueckuii oOMeH
(boTocuHTE3, XEMOCUHTE3, OMOCHHTE3 OeKa).

@pOHTaIBHBIN OIIPOC
3anoyiHeHUe CPaBHUTETHHOM TaOIUIIbI
XapaKTepUCTHK TUIIOB OOMEHa BEIIEeCTB

Bocnpounssenenue kieTok. XpoMOCOMHBIN Habop.
Knerounslii nuki. JleneHne 3yKapuoTHYECKUX
KJIETOK (MUTO3, Meii03). Jlenenue
MIPOKAPUOTUYECKUX KJIETOK. Pa3MHOXKeHne
opranu3mMoB. becnionoe pasmuoxenue. [lonosoe
pa3MHOKeHUe (T0JI0BbIE KIETKH, 00pa3oBaHUE
MOJIOBBIX KJIETOK, OIUIOIOTBOpEHUE). THIIbI
penyKuuu yrcia xpomocoM. MHanBuayanbHoe
pa3BUTHE OPraHU3MOB. THUIIBI OHTOTE€HE3A.
OMOpuoHanbHOe pa3BuTHe. [locTamMOproHanbHOE
pa3BUTHE.

OO6cy>kaeHune o BoIpocam JIEKIUH
Pa3paboTka JeHTbl BpeMEHU KU3HEHHOTO
nukina. KontponbHas pabota (mpakTudeckoe
3ananue) ‘CtpoeHue U (pyHKIUU Opranusma’.
OnenuBaemas IUCKycCus

Pa3paboTka MeHTaIbHOM KapThl TKaHEeM,
OpPraHOB U CHUCTEM OpraHOB OpPraHU3MOB
(pacTeHus1, )KUBOTHBIE, UETIOBEK) C KPaTKOM
XapaKTepUCTUKON UX GyHKUIUH. DpOHTATBHBII
oIpoc

3anonHeHne TabIMIIbI ¢ KPaTKOH
XapaKTepUCTUKON U TpuMepamu Gopm
pa3MHOXeHHUs opraHnu3MoB. PazpaboTka JeHTHI
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BPEMEHHU C XapaKTEPUCTUKON ITaroB
OHTOTE€HE3a OTJIEILHOW IPYNIOMN )KUBOTHBIX 1
YeJI0BEKa M0 MUKPOTPYIIIam

Tect/onpoc.

CocraBneHue KU3HEHHBIX ITUKIIOB PACTEHHM 110
otaenaM (MOXOBHUIHbIE, XBOIIEBUIHBIE,
MarnopOTHUKOBUIHBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE).

Pazgen 2. 'eHeTrka U CEIEKIIUSL.

HacnengcrserHocTs. OCHOBHBIE MOHATHS. 3aKOHBI
I'. Mennensa. CremieHHOe HacaeI0BaHueE,
HapylieHue creryieHus. BzaumoneiicTBue reHoB.
XpoMOCOMHast TEOPHS HACIEICTBEHHOCTH,
HEXPOMOCOMHOE HaclieoBaHue. OCHOBHBIC
METO/IbI T€HETHKH.

Pazpabotka rimoccapus

@pOHTAIBHBIN OIIPOC

Tect o Bonpocam JeKIUU

Pemenue 3a1a4 Ha onpezesieHue BEPOATHOCTU
BO3HUKHOBEHUS HACJIEJCTBCHHBIX IPU3HAKOB
Ipu MOHO-, IH-, HOHHrHGpI/I;[HOM "
AHAJIN3UPYIOLIEM CKpPEILIMBaHUH, COCTABIICHUE
T'CHOTUIIMYCCKUX CXCM CKPCIIMBAHM.

N3menuuBocth. Henacnencrennas
(MoM(pUKAMOHHAS ) U3MEHIHBOCTb.
HacnenctBenHas (reHOTUIIMYECKAs)
W3MEHYMBOCTh. MyTareHHbie (PaKTopshI.

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpeziesieHHe BEPOSITHOCTH
BO3HHKHOBEHUS HACJIEICTBEHHBIX TIPU3HAKOB
[P CLIETIJICHHOM HaclleZIOBaHUH, COCTaBIICHUE
TCHOTHIIMYECKUX CXEM CKPEIIMBAHMSL.

N3MeHUYHNBOCTH MTPU3HAKOB. BUJIbI N3MEHYMBOCTH:
HACJIEJCTBEHHAsl U HEHACJIEACTBEHHAsA. 3aKOH
TOMOJIOTUYECKUX PSAOB B HACIEICTBEHHOM
u3menunBoctu (H.M. BaBuiioB). MyrannonHas
TEOpU U3MEHYMBOCTU. BUabl MyTaliuii 1 MPUYUHBI
MX BO3HUKHOBeHUs. Kapnotun uenosexa.
Hacnencreennsie 3a0o0seBanus yenoBeka. [ eHHbie
¥ XpOMOCOMHBIE O0JIe3HH YenoBeka. bonesnu ¢
HACJIEICTBEHHOM MPEIPaCION0KEHHOCTHIO.
3HaueHHe MEIUIIMHCKON T'€HETUKH B
MPEIOTBPALIEHUH U JICUCHUU T€HETUYECKUX
3a00JIeBaHUIl YeTIOBEKA.

Tecr.

Pewenue 3aiau Ha onpeaeneHye Tuna MyTauuu
HpI/I Hepez{aqe HaACJICOACTBCHHBIX HpI/IBHaKOB,
COCTaBJICHHE T'€HOTHITMYECKUX CXEM
CKpEIMBaHUS.

I'enetuka nona. I'enetnka kpoBu. Cocra u
TPYNIbI KPOBHU.

®ponTanpHeIi onpoc. OueHrnBaeMas
JMCKYCCHsl, OMoIornYecKast TEPMUHOIIOTHSL.

3axonbl T. Moprana. CuersieHHOe HaclieZJoBaHNe
T€HOB, HapylleHue cueruieHus. HacnenoBanue
MIPU3HAKOB, CLIETIJICHHBIX C IIOJIOM.

@pOHTAIBHBIN ONIPOC.

Cenexius. OCHOBHBIE METOJBI CEIEKIIHH.
Cenexkuust paCTEHU, )KUBOTHBIX U
MHUKPOOPTaHU3MOB (CENEKIIUS PACTEHHM, CENeKIIHS
KUBOTHBIX, CEJICKIIUS MUKPOOPTAaHU3MOB).

®poHTanbHeIi onpoc. OueHnBaemas JUCKYCCHs,
Ouosoruueckasi TEepMUHOIIOTHUSI.

Paznen 3. DBosmronus.

KontponbHas padoTa(mpakTHIECKOE 3aJaHUE)
“TeopeTnueckre aCIIeKThI YBOIIOIHH KU3HU Ha
3emue”

OBOIIOLMOHHOE Y4eHHE. Pa3BUTHE HBOIOLIMOHHBIX
uaei. MukposBosronus (BU ¥ MOMYJISLUY,

@pOHTaIBHBINI OIIPOC.

Pa3paboTka rioccapus TEpMHHOB.
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TeHETUKA MOMYJISIIHNA, (aKTOPHI 3BOIOLNH,
BH1000pazoBanHue). MaKkpOIBOTIOIUS
(I[I/IBepFGHI_II/ISI 1 KOHBCPreHuus, riiaBHbIC
HAIpPaBJICHUS 3BOJIOLUY, IT1aBHbIC TyTH
ABOJIIOITUN).

Pa3pa0oTka JeHThl BpeMEHU pa3BUTHUS
SBOIIOLMOHHOIO YYEHHS.

Jloka3zaTesbecTBa HBOIIOLIMK OPraHM4eCKOro MUpa,
IIPOUCXO0KICHUE )KU3HU, KPATKask UCTOPUS
pa3BUTHA OpraHu4ecKoro mupa. Ilpuunnel
HapyILIEHUN B pa3BUTUU OpraHu3MoB. [IpudymnHel
HapyIICHUH B Pa3BUTUU OPraHu3MoB. [[puunHel
BBIMUPaHUS BUJIOB.

OneHuBaemas JUCKYCCHUS: UCIIOJIb30BaHUE
apryMeHTOB, OMOJIOTMYECKO TEPMUHOJIOTUU U
CHUMBOJIMKH JUIs JJOKa3aTeJIbCTBA POJICTBA
OpPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII.
Pa3pa0oTka 1eHTbl BpeMEHU BO3HUKHOBEHUS U
Pa3BUTHUS KU3HU Ha 3eMII€.

DTanbl HBOJIIOIUU YeJIOBEKa. AHTPOIOJIOTUS KaK
Hayka. OCHOBHBIE CTaIUM aHTPOTIOTEHE3A.
®dakTopsl aHTponoreHesza. CucreMaTH4ecKoe
MOJI0KEeHHE YeaoBeka. CXOICTBO U OTINYNS
YeJIOBEKa C )KUBOTHBIMU. Pachl cCOBpeMeHHOTO
yeJI0BeKa.

@pOHTAIBHBINI OIIPOC.
Pa3pa0oTka JeHTbl BpEMEHU IPOUCXOKIACHUS
YeIJI0BEKA.

Pasnen 4. Dkonorus u yuenue o 6uocdepe.

Dxoorust ocodeit. Cpepl KU3HA U IKOJIOTHUUECKHE
dakropsl. [leiicTBre IKOIOTHIECKHX (AaKTOPOB.
OCHOBHBIE IKOJIOTHYECKHE (DAKTOPHI.
buonornueckue puTMBl.

Tect 110 3KO0JOrHYECKUM (I)aKTOpaM u cpcaam
JKU3HHU OPraHu3MOB.

Oxosiorus nomyssiui. [loHsiTHEe 0 MOmysAuH.
Crarnueckue nokasareiy NOonyJIsLuH.
JnHnaMuueckue moka3areau MOMmyIIsIuu.
BbIKMBaeMOCTb U 9KOJIOTUYECKUE CTPATETUH.
Perynsiiiust 4MCIIeHHOCTH TOMYISIIANA. DKOJIOTUS
coobiecTB u 3kocucteM. [lonsarue o 6uocueHose,
OHMOTeHOCIIEHO3€E, DKOocucTeME. THIIBI CBSI3El U
B3aMMOOTHOUIEHUH MEXAY OpraHU3MaMHu.
Crpykrypa v GyHKIMOHUPOBAHHE SKOCUCTEM.
buonornyeckasi npoAyKTUBHOCTh SIKOCUCTEM.
Jnnamuka sxocucrem. [Ipuponnsie u
AHTPOIIOr€HHBIE 3KOocuCcTeMBL. [IpupoaHbie
HKOCUCTEMBI (0MOMBI). AHTPOIIOT€HHBIE
HKOCUCTEMBI.

CocraBiieHHEe CXEM KpyroBOpOTa BELLECTB,
UCIIONIb3YSl MaTepUabl JIEKLUH.

Pemenue npakTuko-OpueHTUPOBAHHBIX
pacyeTHBIX 3a/1aHUH 110 IEPEHOCY BELECTBA U
SHEPTUU B IKOCUCTEMAX C COCTABIECHUE
TpopuUecKuX Lenei u nupamu]; OnomMaccsl 1
SHEPTUH.

VYuenue o ouocdepe. 'eocdhepa 3emnu. CtpykTypa

OnenuBaemast TUCKYCCHSI.

6unocdepnl. DyHKINH KUBOTO BEILIECTBA. Tecr.
KpyroBoport BeliecTs 1 MOTOK 3HEPTUHU B

ounoctepe. buonorundeckoe pasHoodpasue.

Hoocdepa.

Ornrcanne aHTPONIOT€HHBIX U3MEHEHHH B Tecr.

CCTCCTBCHHBIX NPUPOJHBIX J'IaH,Z[IJ_Ia(I)TaX CBoOEH
MECTHOCTH. I 100aIbHBIE YKOIOTHYSCKUE
HpO6JICMBI U IIYTH UX PCUICHUA.

IIpakTruyeckas padora “OTx0abI IPOU3BOJCTBA .

Yenosek u Ouochepa. Baxxueime 3K0I0THIECKHE
po0OsieMbl COBpeMeHHOCTH. OXpaHa PUPOJIBI U
panroHaIbHOE MPUPOJIOTIONB30BaHHE.

OneHnBaemasi TMCKyCCHS

Beimonnenue nabopaTopHoit paboTsl Ha BBIOOP:
"VMcTBeHHas1 pabOTOCTIOCOOHOCTD",

"Bnusiaue abnoTndyeckux GakToOpoB Ha YeloBeKa

21




(HM3KHE U BBICOKHE TEMIIEPATyphl)".

Pa3nen 5. buonuka. buorexHomorusi. 3anuTa Keiica: npecTaBieHue pe3yabTaToB
peleHust Keicos, (IOAroToBKa pedeparos,
JTOKJIa/I0B, BBICTYIUICHHE C ITPE3CHTAINCH ).

bronuka kak Hayka. OCHOBHBIEC HallpaBJICHUS BeinonHenue keiica Ha aHaIU3 UHPOPMALIUU O
COBPEMEHHOM OMOHUKH. HAYYHBIX JOCTIKEHUIX B 00J1aCTH OMOHUKH,
IIPEJICTaBJIICHUE PE3YIbTATOB PEIICHUS KEHCOB.
buorexnonorus kak Hayka. OCHOBHBIE BrimonHenue kelica Ha aHaM3 HHPOPMAIIH O
HalpaBJIEHUsI COBPEMEHHONU OMOTEXHOIOTHH. Pa3BUTHH IPOMBILIIEHHON OMoTeXHOIOrui (110
MeTtonbl 6uorexHonoruu. OOBEKTHI rpynnam), IpeCTaBI€HNUE PE3yIbTaTOB PELLICHUS
OMOTEXHOJIOIMH. DTHKA OMOTEXHOJIOTUYECKUX U KelcoB (IOAroToBKa pedepaTos, JOKIAIO0B,
FE€HETUUYECKUX 3KCIIEPUMEHTOB. BBICTYIUUIEHHE C IIPE3EHTALIUEN )
BuoTexHonorus, ee JOCTHKEHUS M IEPCIEKTHUBB | BpInonHeHune keiica Ha aHanu3 nHpopMmanuu oo
pa3BuTHsL. MUKpOOHOIOTMYECKUI CUHTES. TUUYECKHUX aCMEKTax pa3BUTHsI OMOTEXHOJIOTHM
Knerounas u reHHas HH)KEHEPHUSL. (o rpymnmnam), NpeacTaBlIeHUE Pe3yIbTaTOB

peleHus KelcoB (MoAroToBKa pedeparos,
JIOKJIaJIOB, BBICTYIIJIEHHE C IPE3CHTALIUEH )

Pa3BuTne OMOTEXHOJIOTHI C IPUMEHEHUEM BrimnonHeHue keiica Ha aHATU3 UHPOPMALIUHU O
TEXHUYECKUX CHCTEM (OMOMHKECHEPHS, pa3BHUTHS OMOTEXHOJIOTHI ¢ TPUMEHEHUEM
ouonHpopmaTrka, OMOHUKA) U MX IPUMEHEHUE B |TEXHUYECKHX CHUCTEM (II0 TpyIIaMm),

YKU3HH YeJIOBEKa, OUCK U aHaIU3 HH(OPMAIMK U3 |[IPEICTABICHUE PE3YJIbTaTOB PEIICHHS KEHCOB
Pa3JInYHBIX UCTOYHUKOB. (moaroroBka pedepaTos, JOKIAJIOB,
BBICTYIUIEHUE C IIPE3ECHTaLUEN )

Dopma npomedcymouHou ammecmayuu. 3a4em
JU1st XapaKTepUCTUKU YPOBHSI OCBOCHUS y4eOHOr0 MaTepualla UCIIOJIb3YOTCS CIeIyoLue
0003HAYCHHUS:
1. — o3HaKOMUTENBHBIN (y3HAaBaHUE paHEEe U3YUYEHHBIX 00BEKTOB, CBONCTB);

2. — penpOAYKTUBHBIN (BBIIOIHEHUE IEATEILHOCTH 110 00pa3Ily, MHCTPYKLIUHU UJIH 110JI PYKOBOACTBOM)

3. — IPOAYKTUBHBIH (IUIAHUPOBAHHUE U CAMOCTOSITEIbHOE BBITIOJIHEHUE JIEATENIbHOCTH, PeLlICHHE

MPOOJIEMHBIX 3a]1a4)

OrneHka CTyJ€HTOB ITPOBOJIUTCS MO IBYyM OCHOBHBIM OJIOKaM:

®  npeoMemHOCMb 3HAHUL — TIOIHOTA, MPOYHOCTh 3HAHUH, YPOBEHb BOCIPOMU3BEJCHHS YCBAaMBAEMOTO
COZepXaHUsl U CBSI3€M BHYTPU HEro; CBSA3M MEXKAY OTAEIbHBIMU YacCTAMHU COAEPKAHUS IPU
3aKpeIUIeHUM W aKTyaJl3allud 3HaHWN, YMEHUH; CTeleHb NpeoOpa3oBaHMs, PEKOHCTPYKLUUHU H
c(OpMHUPOBAHHOCTH HOBBIX 3HAHUN, YMEHHUH;

® 0000weHHocmb 3HAHUU — OSTO CUCTEMAaTH3allus, YMEHUE CTPOUTb MEXKIIPEIMETHBIE CBSI3H,

HCII0JIB30BaTh IMMOJTYYCHHBIC 3HAHWA BHEC KOHTCKCTA y‘—IG6HOI>i JAUCHUITIINHBI.

3.2. OneHo4YHbIe CPEACTBA TEKYIEr0 KOHTPOJISA YCIIEeBAeMOCTH 00y4ar0IIHUXCs
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IIpakTHyeckue 3aaHusi: pa3padoTka MEHTaIBHOU KapThl «Kimaccudukarus u cTpoeHue

KJIICTOK»

3aganue: B MuHu-rpymnmax pazpadoTraiiTe MEHTaIbHYIO KapTy (MHTEIEKT-KapTy), OTPaKAIOIIYIO

KJIAaCCU(UKALIMIO KIIETOK U UX CTPYKTYpPHbIE OCOOCHHOCTH.

TpeboBaHus K MEHTAJIBLHON KapTe:

Lentpanbueiii 00beKT: «KieTka — CTpyKTYpHasi €IMHULIA KUZHI
OcHoBHble BeTBU (1 ypoBeHB):
o IIpokapuoTnueckue KIETKH
o DYKapuOTUYECKUE KIETKU
BetBu 2 ypoBHS 11 IPOKAPHOT:
o bakrepun (0COOEHHOCTH CTPOSHUS)
o Apxeu (0COOEHHOCTH CTPOEHHS)
BetBu 2 ypoBHS JJ151 5yKapUOT:
o Pactenus (0ocoOeHHOCTH CTPOCHUS)
o JXuBoTHbIC (0COOCHHOCTH CTPOCHUS)
o I'puGs (0OCOOEHHOCTH CTPOCHUS)
o IIpoructel (0COOEHHOCTH CTPOCHHS)
BetBu 3 ypoBHS (1)1 Ka)KI0r0 TUIA KIETOK):
o OcCHOBHBIE OPTaHOUBI U UX DYHKIIUU
o Oco0eHHOCTH KJIETOYHOU CTCHKH/MEMOpaHBbI
o Oco0eHHOCTH TeHETHUECKOT0 MaTepuaa
o Cnenuduueckue CTPyKTYpPHI (XJIOPOILIACTHI, BAKYOJIH U JP.)

HpaKTquCKOC 3aJaHHue. COCTaBJIICHHUEC CXEM KHM3HCHHBIX ITMKJIOB paCTCHI/If/'I

3amanne: CocTaBbTe CXeMaTHYECKHE N300paKEHHSI dKU3HEHHBIX IIUKIJIOB (IIUKJIOB Pa3BUTHS) IS

pacTeHUH pa3HbIX OTAEJOB, IOJYEPKHYB CMEHY ITOKOJICHUI U OCHOBHBIE MTPOLECCHI.

OTI[GJ'IBI paCTeHI/Iﬁ JJIA aHaJIn3a:

MoxoBuHbIe (Ha TpUMeEpe KYKYIIKHHA JIbHA)
[TanopoTHUKOBUIHBIE (HA MPUMEPE LIUTOBHUKA MY>KCKOTO)
I'onocemenHbIe (Ha MpuMepe COCHbI OOBIKHOBEHHOI)
[ToxpsiTocemennble (L[BeTkoBbIE) (Ha MpuMepe A0I0HN)

Bonpocel k ycTHOMY onmpocy 1o Teme «IBONIONH (1aTh MpaBUIbHOE 0003HAYCHHE TEPMHUHAM, |,
KpaTKO OXapaKTepU30BaTh KAXKIBIA JTall, OTBETUTh HA YTOYHSIOIIME BOIIPOCHI MPEIOaaBaTeNs 110
TEMeE) :

1.9ransl 3BOMIONIMM YesIOBEKa. (Ha3BaTh, 1aTh KPATKYIO XapaKTEPUCTHUKY)
2.AHTpOIIONIOTUS KaK HayKa.

3.OCHOBHBIC CTaIMH AHTPOIIOTEHE3A.

4. @aKkTOpbI aHTPONOTeHE3A.

5.CucreMaTn4eckoe MoJI0KEeHNE YeTI0BeKa.

6.CX0/JCTBO M OTJINYMS YEIOBEKa C dKUBOTHBIMHU.

7.Pachl COBpeMEHHOT 0 YeIoBeKa.

HMoxananbl, pedeparsl () - BeIMoTHEHNE KEMCOB B BUE YCTHBIX COOOIIEHUM C MMPE3CHTAIMEH 110

TEMaM JHUCIUIIIINHBI.
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BapuanTtsl Tem 111 T0KIa/10B, pedepaToB:

Hcropus otkpeiTus u nuzydeHus kietku (P. I'yk, A. Jlesenryk, M. lIneinen, T. [lIBann)
CoBpeMeHHbIE  METOJbl  M3yYEHUsS] KIETOK (CBETOBas, DSJIGKTPOHHAs  MHMKPOCKOIHS,
(hayopeciieHTHas MUKPOCKOITHS )

OcobenHoctn  cTpoeHus W (YHKOUH  KJIETOYHBIX ~ OPraHoOWIOB  (MUTOXOHJIPHH,
SHJOIUIa3MaTHYeCcKas CeTh, anmnapat [ oibmkn)

CpaBHHTEIIbHASI XapaKTEPUCTUKA PACTUTEIBHOM U dKUBOTHOM KJIETOK

KneTounblil IUKIT U €ro peryisius

TpeboBanust k mpe3eHTaUU:

Tutynbueii cnaiia: Tema, @O cryaenta, rpynmna

ConepsxarenbHbIe CIIalIbI:

AKTYaJIbHOCTh TEMBbI

OCHOBHBIE OHSTHS U ONPEACIICHUS

DakTHYeCKH MaTepuan (1aThl, UMEHA YUCHBIX, CXEMbl, PUCYHKH )

BriBoabl

3aKIIOUMTENbHBIN Caiia: UCTOYHUKU HH(popManmu (He MeHee 3, BKIIIOuYas peKOMEHIOBAaHHBIC
MIPENOo/IaBaTEIIEM )

TpeboBaHusI K BBICTYIICHUIO:

Cobnronenue periamenTa (5-7 MUHYT)

CB000/IHOE M3I0KEHHE MaTepHaia (He YTCHUE CO CIIAiIOB)
Hcnons3oBanne Hay4HOW TEPMUHOJIOTUU

OTBeThI Ha BONPOCHI AYAUTOPHU

TecTupoBanme
CryneHT BbIOMpaeT OMH MPABUIbHBIN BAPHAHT OTBETA U3 HECKOJIBKUX
Uro Takoe uucra?
Buibepume ooun npasunvusiii omeem
1.  HenoaBwxHas popma MPOCTEUIIEro, MOKPBITast MJIOTHONH 000I0UYKON
2 HEMOJBIKHAS popMa GaKTepHH, HOKPHITas TNIOTHOW 000JI0YKOM
3.  moxBwxkHas popMa OaKTepUH, HE UMEIOIIAast 000JI0UKH
4

MoABMXKHAs (popmMa POCTEUIIIero, He UMeroIas 000JI0UKH

CryneHT BbIOMpaeT HECKOIBKO MPAaBUIIHHBIX BAPUAHTOB OTBETOB
MeTo1bl U3ydeHHs TEHETHKHU YeTIOBEeKa:

Buibepume o0un unu Heckovko npasuibHbIX OMEemo8

1. reHeaJornuecKui

2 OIM3HELOBLIH

3.  IIUTOreHEeTHYECKHI
4

OUMOXMMHUYECKUI
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5.  NOMyNAIMOHHO-CTaTUCTHUYECKUN

6. rTuOpUmONIOrHYECKUN

CryneHT BBOAUT OTBET B BUJIE TEKCTA
Kak Ha3bpIBaeTcs mociieoBaTeNbHas 3aKOHOMEpHAsi CMEHA OJTHOTO OMOJIOTMYECKOT0
cooOuiecTBa ApyruM Ha OINPEJEIIEHHOM Y4acTKe Cpeibl BO BpEMEHU B PE3YJIbTAaTE BIUAHUS

IPUPOIHBIX (PAKTOPOB MIIM BO3ACUCTBHS YEIIOBEKA?

CTyIeHT pacCTaBIISIeT CJIOBA B MMPABUIILHOM MOPSIJIKE

Ornpenenurte NpaBUIbHYIO MMOCIEI0BATENLHOCT ATANIOB Pa3BUTHS YEIOBEUECKOM aCKapH/Ibl,
Ha4yMHas CO CTaJIUHU SHIIA.

Paccmasvme 6 npasunvriom nopsioke

1.  momagaHue SUI U3 BHEIIHEH CPebl B KUIIICUHHUK

2.  Pa3BUTUE MUKPOCKOIUYECKOW JIMUNHKU

3. BHEIpPCHHWE JIMYMHKH B CTCHKY KUIIICYHUKA, IPOHNKHOBCHHE B KPOBb M BMECTE HEH
MonaJaHue JIMYNHOK B ITEYEHB, CEPJILIC U JICTKUE

4,  pOCT JIMYMHOK B JIETKUX

5.  BTOpPUYHOE IOMNAJaHUE JUYUHOK U3 ABIXaTEIbHBIX MyTE€H B POTOBYIO MOJOCTh U
BTOPUYHOE UX 3arJIaThIBAHHE

6. IpEBPalICHUC B KUIICYHUKE JIMYMHOK BO B3POCIIbIX qepBeﬁ

CTyneHT COeIMHSIET OTBETHI MOMMAPHO

YcraHOBUTE COOTBETCTBUE MEXKAY BBICIIEH HEPBHOW U MICUXUYECKON IEATEIIBHOCTHIO.
1.  opueHTHPOBOUHBIN pedaekc

2. IOMHHAHTA

3. tumet BH/]

1. HCIIPONU3BOJIbHOC BHUMAHUC
2. IMPOU3BOJIbHOC BHUMAHUC

3.  TeMmmepaMeHT

CTy,Z[CHT BBI6I/IpaCT OTBCT U3 CIIMCKa BHYTPHU BOIIPpOCa

Camas HM3Kasi CKOPOCTh KPOBH HabOI0AaeTcs B (a0pTe | apTepHsX | BeHaX | KaWIUIAPax).

3.3. OneHo4YHbIE CPEACTBA MPOMEKYTOUYHOM aTTeCcTallMU 00yYAK0 M XCS
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[IpomexyTouHas aTTecTanus MPOBOJUTCS B BHJI€ YCTHOTO 3a4eTa.

BapuaHTbI BOIPOCOB K 3a4eTy:

1 3anayn 1 MeTo/1bl 001Iel OMOJIOTHH, YPOBHU OPTaHU3ALMU KUBOM MaTEpPHH.

2 XuUMHYecKasi opraHu3anus KJIETKU (COCTaB M (PYHKITUU BEIIECTB).

3. Crpoenne U QyHKIUH KJICTKU (OpraHOMIbI, X (YHKIIMHU, BUJIBI KJIETOK).

4 OOMeH BelIecTB W MpeBpallleHUe YHEPruu (IIACTUYSCKUN U IHEPreTUYSCKUl OOMEH,

(hOTOCHHTE3 U XEMOCHUHTE3).

5. Jlenenue KiIeTKU ()KU3HEHHBIM UKJII, MHUTO3, KJIETOYHAs TEOPHUS).
6. Bupyce! u Bupycubie 3a0oneBanus. CITIN /] u mepbl ero nmpoQuIakTHKH.
1. PazMHOXeHHME U MHAWBUIYAIbHOE pa3BUTHE (OECIION0E U MOJIOBOE Pa3MHOXKEHHE, MEHO03,

AMOPHOHAIILHOE ¥ TIOCTAMOPHOHAIIBHOE PA3BHUTHE).

8. 3akonsbl ['. MeHaens u ux 1oka3aTenbCTBO HAa KOHKPETHBIX IPUMEpax.

9. XpomocoMHas Teopus T. Moprana u clerieHHOe HaclleIOBaHNUE.

10.  3aKOHOMEPHOCTH M3MEHYMBOCTH (HACJICICTBEHHASI U HCHACIICICTBCHHAS).

11.  Cenekuus (3a1a4u, METO/IbI, TIOCTUKCHHUS, CPABHEHUE UCKYCCTBEHHOTO U €CTECTBEHHOTO
otbopa).

12.  PasBuTHE SBOJIOIMOHHBIX HJCH B JOMAPBUHOBCKHI TEPUOJ W CHHTETHYCCKAS TCOPHS
IBOJTIOTIVIH.

13.  DpomronmonHoe yuenue Y. JlapBuHa (MpeANOChUIKU, CYITHOCTh, 3HAYCHHUE).

14. Mukpo3BOIIOIHS (KOHLIETIUS BUA, €r0 KPUTEPUU U MEXaHU3M BHI000pa30BaHMUS).

15. MakposBorornus (JJoKa3aTeIbcTBa, OCHOBHBIC HAIIPABJICHHUS YBOJIIOIIMOHHOTO TTPOIIecca).
16.  Pa3BuTHe OpraHMYECKOro MUDA.

17.  T'umoTe3sl BO3HUKHOBEHUS KU3HU Ha 3emiIe.

18.  OcHOBHbIE 3TaIlbl BOIIOINH YETOBEKA.

19.  JlokazaTenbCTBa pOJACTBA YSIOBEKA U KHUBOTHBIX.

20.  YenoBeueckue packl.
21.  Dxomnorus Kak Hayka, (PaKTOpbl Cpe/bl.
22.  DKONOTUYECKUE CHUCTEMBI.

23.  Yuenwme B.U. Bepranckoro o 6uochepe. Hoochepa.

24.  B3auMOCBs3b TPHUPOABI W OOIIECTBA. AHTPOIOT€HHOE BO3JCHCTBAE Ha TPUPOIHBIC
OHOTreOIEHO3BI.
25.  buonuka (CylIHOCTh HayKH, HalIPaBJICHUS, JOCTHKECHUS).

4. MeToauyeckue yKazaHus sl 00yYAIOUIUXCH M0 OCBOEHHIO U CHUTLTHHBI
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[Ipuctynas x U3y4eHHIO AMCHUIUIMHBI «BHOJIOTHs», CTYIEHT OJKEH O3HAKOMUTBCS C
coZiep)KaHUuEeM JaHHOW pabouell yuyeOHOM NHpOrpaMMol IUCHMIUIMHBI C TeM, YTOOBI MMETh YETKOE
IpescTaBieHue 0 cBoel padore. M3yueHne AUCHUIUIMHBL OCYLIECTBIISETCS Ha OCHOBE
BBIJJAHHBIX  CTYJIEHTY [pENoJaBaTelieM pPEKOMEHJAluid [0  BBIINOJHEHUIO BCEX  3aJaHUM,
MPEeyCMOTPEHHBIX Y4EOHBIM IIJIAHOM U MporpaMmoi. B nmepByro ouepens He0OX0AUMO YSICHUTD LIE€Thb U
3aJ1a4M M3y4aeMOM TUCLUIUIMHBI, OLIEHUTh 00BEM MaTepualla, OTBEACHHOIO I U3yYEHUS CTyIEHTaMu
CaMOCTOSITENIbHO, TOJJ00PaTh OCHOBHYIO M JIOTIOJHUTENBHYIO JTUTEPATYpPy, BBIIBUTH HauOoJee BaXKHBIC
po0GJIeMbI, CTOSAIIUE 110 BOIIPOCAM HM3y4aeMON IUCHUIUIMHBI. BhionHeHne 3a1anuii OCyIeCcTBIsIETCS B
COOTBETCTBUHM C Y4€OHBIM IIJJAHOM U Mporpammoil. OHU JOJDKHBI BBIMIOJHATHCS B COOTBETCTBUU C
METOAMYECKUMHU PEKOMEHIAIMAMHU, BBIJIAHHBIMU IPEMO/IaBaTeNieM, U MPEACTABICHBI B YCTAHOBJICHHBIC
npenojaBaTesieM Cpoku. M3ydas nepBOMCTOUHUKH, LEI€CO00pa3HO 3aKOHCIIEKTUPOBATh TOT MaTepHall,

KOTOpHﬁ HE COO6H_[8.J'IC$I CTYACHTAaM Ha JICKIUAX.

5. YueOnas iuteparypa u pecypcbl HHGPOPMALMOHHO-TEJIEKOMMYHHKAMOHHOM ceTH « AHTepHET»
OcHoBHas TuTepaTypa:

1. buonorus: O6miast 6uonorus: 10-11ki.: 6a30BbIil ypoBeHb: yueOHUK i 001eo0pazosar. opr. / .

K. Bensies u np.]; mox pen. J1. K. Bensiea, I'. M. Ipimmiuna; Poc. akaa. Hayk, Poc. akaa. obpa3oBanus,

Wzn-Bo "TIpocsemienue". - 12-e u3z. - M.: [Ipocsemenue, 2013. - 304 c.

2. buosnorus [ DnekTpoHHsIi pecypc]: s nmocrynaromux B By3bl / P.I'. 3asi [u np.]. - 5-e u3n., ucnp. -

DneKTpoH. 1aH. - MuHck: Beimaiimas mkoia, 2015. - 640 c.

3. Konecnukos, Cepreit Unpuda. O6mias 6uosorus: yued. mocodue Juist CTyIeHTOB 00pa3oBar.

yupexaeHuit cpea. npod. oopazosanus / C. U. Konecuukos. - 6-¢ uzn., crep. - M.: KHOPYC, 2016. -

287 c.

3J'IeKTp0HHBIe y‘le6HHKI/I 110 OMOJIOTHH.

1. Buonorusi: yueOHUK M IPAKTUKYM JIJIsl CpeiHero mpodeccruonanbHoro oopazosanus / [B. H. Speirun,
U. H. Bonkos, B. 1. Bacusnbesa u ap.]; mox pexn. B. H. fpsiruna. - 2-e u3a. - Mocksa: FOpaiit, 2020. -
453 c.

2. buonorus (yrnyonennsiii ypoBens): 10-11 kiacc: yueOHUK Ui cpeaHero obiero oopasosanus / [B.
H. Apeirun, U. H. Boskos, B. U. Bacuisesa u np.]; o pen. B. H. Speiruna. - 2-¢ usn. - Mocksa: FOpaiir,
2022. - 357 c.

3. Bepxomenuesa, FO.I1. buonorus: y4e6. mocobue misa CIIO / FO.I1. Bepxomennesa; ®enep. roc.
OIO/DKET. yupexaeHue BbIcHl. oOpasoBanHus "OpeHOypr. roc. yHT'. - DnekTpoH. aaH. - CapaTos:

[Tpodobpazosanme, 2020. - 146 C.: w.
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4, Jlanmuukasi, Tarpsna BnagumupoBna. buomorus: TecThl: ydeOHOE TOCOOME Jisi CPEIHETO
npodeccuonansHoro oopasopanus / T. B. Jlanunkas. - 2-e uzn. - Mocksa: FOpaiit, 2021. - 40 c.

5. CmupHoBa, Mapuna CepreeBHa. EctecTBo3Hanue: reorpadust, Onojorus, 3KoJI0rHs: yueOHoe mocodue
JUTsl cpeiHero npodeccuonabHoro oopaszoBanus / M. C. CmupnoBa, T. M. CmupHoBa, M. B. Boponenko.
- Mockaa: HOpaiir, 2020. - 271 c.

6. TynskoBa, Ombra BanepbeBna. buonorums: yueOnuk mns CIIO / O.B. Tymsakosa. - Caparos:
[Tpodobpazoanue, 2020. - 450 C.: u.

7. Konecnukos, Cepreii Unpnu. O6mas 6uosiorus: yued. mocodue s CTyICHTOB 00pa3oBar.
yapexaeHuii cpen. mpod. oopazosanus / C. M. Konecnukos. - 6-¢ u3., crep. - M.: KHOPYC, 2021. -
287 c.

8. Konecnukos, Cepreit Mnpua. O6mas 6uonorus: yued. mocodue Juist CTyIeHTOB 00pa3oBar.
yupexaenuit cpen. npod. oopazosanus / C. U. Konecuukos. - 6-e u3zn., crep. - M.: KHOPVYC, 2023. -
287 c.

HNuTepHeT-pecypcebl:

1. [MpoucxoxaeHue KU3HKA ¥ BUAOB oprann3moB. — https://youtu.be/L TRAOQ-ItOHU
2. Coiictsa xuBoro. Kak ormmuurts )kuBoe ot Hexusoro. — https://youtu.be/D2h8TtwQOQTM
3. Brusiaue yapTpaduoneToBOro H3IydeHUs Ha POCT IMAaHOOAKTEPHil B apXxee U OKCUTCHAIIUS

3emumn — https://youtu.be/bTMIsO6RX5I

HeobxoauMocTh cBeTa /i1 cCMHTE3a Xaopoduiia — hitps://youtu.be/zGTvT2ulGOk

4

5 Oco0OeHHOCTH CTpOeHHUS IPOKAPHUOT M dyKapuoT — https://youtu.be/RHCcEttacWpl
6. [MTnactuasr — https://youtu.be/CXQgJcP22jq
7
8
9

Bupycer — https://youtu.be/yJzrhoBxNHU

Knaccudukanus sxuBbix cymectB — https://youtu.be/IQLIAOVYpSU

Kpacuyxa. — https://youtu.be/qDQTBzUzckA
10.  Harypanpnas Ocma. — https://youtu.be/16ftOn9hmQM

11.  HeoObrunsie ¢popmbl xxu3Hu. [Iprons! u Bupouasl. Jlekuus u3 kypca "buonorus kak Hayka'

— https://youtu.be/KAUYPLpv200

12. YpoBHHM OpraHu3aIiu KUBbIX cucteM — https://youtu.be/ lef7IMhaGA
13.  XKuper — https://youtu.be/VQeU950TINE
14.  Tomumepsr — https://youtu.be/Mi8VS-xCdaY

15.  3amuck uHpopMaimu B kietke — hitps://youtu.be/Po_pGFE7ali0
16.  Iuromorus. — https://youtu.be/tdX100hS3aU
17.  Meiio3 — https://youtu.be/Hgzc24AY zxI
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https://youtu.be/LTRA0-lt0HU
https://youtu.be/D2h8TtwQQTM
https://youtu.be/bTMIsO6RX5I
https://youtu.be/zGTvT2uIGOk
https://youtu.be/RHcEttacWpI
https://youtu.be/CXQqJcP22jg
https://youtu.be/yJzrhoBxNHU
https://youtu.be/lQL9AOVYpSU
https://youtu.be/qDQTBzUzckA
https://youtu.be/16ftOn9hmQM
https://youtu.be/KAuYPLpv2o0
https://youtu.be/_Ief71MhaGA
https://youtu.be/VQeU95oTInE
https://youtu.be/Mi8VS-xCdaY
https://youtu.be/Po_pGF7aJi0
https://youtu.be/tdXIO0hS3aU
https://youtu.be/Hqzc24AYzxI

18. MMTO3 - AEJEHUE KJIETKHN — https://youtu.be/[168PUgDOTA
19.  Hepsnas cucrema - cucrema ympasienus — https://youtu.be/mOgRamX47to
20. O6wmeH Bemects — https://youtu.be/Ywqg7S3PHDIM

21.  PenpoaykTtuBHas QYHKIMS - CPEICTBA BOCIPOM3BOACTBA — hitps://youtu.be/Skv7-v-4dek
22.  Kpoccunrosep — https://youtu.be/Ur4dgHH7JV7c

23. Tamerorenes — https://youtu.be/SEXyamBhynM

24. 3akonbl Menaens. — https://youtu.be/\Wpu -Sh5Zvqg
25.  CBOMCTBA 'EHETUYECKOI'O KOJIA — https://youtu.be/jEo-tJ2nT5q
26.  Crpoenne xpomocomsl — https://youtu.be/rtBmXJalGVc

27. urommazmarnueckoe HaciemoBanue — https://youtu.be/4ePY ZxWei04

28.  T'eHermKa - 3aKOH Iepe/iaun HACJIeACTBeHHOM nH(popmanuu — https://youtu.be/6-FYW _14u90Q

29. HacnenoBanue npu3HaKoB, CIEIUICHHBIX ¢ mojoM — https://youtu.be/WcdvaJMwbPs

30. ['ennbie myTanuu — https://youtu.be/9K7JhbioWtg

31.  T'enomubie myTaiuu — https://youtu.be/goDY6E0WnIJA
32. Momuduxkamuun — https://youtu.be/iw3QVhCQ8ss

33. H.K. duxosckuii. ['eHeTnka B Hawieil xxu3nu — https://youtu.be/glrma-AC is

34. XpomocomHubie MyTanuu — https://youtu.be/0Je6KUr2sPE

35. MoxHO0 11 BeuIeUnTh nanbToHm3M? — https://youtu.be/nKxm8uoYPEo

36.  Natural selection in a hurricane: The lizards that won»t let go — https://youtu.be/aKvKd1So0zOc

37. Bxnan neannepransies B JIHK coBpeMeHHBIX Jtojiel. ['pynibl KpOBU HeaHIEPTAIbIEB U

nenucoBleB — https://youtu.be/4pEjkmWTVTK

38.  Tammorpymmsl Y-XpoMocoMEBI denoBeka. [IponcxoxkaeHne COBpeMEHHBIX Hea)pUKAHCKHIX JIMHUHA

Y-JTHK — https://youtu.be/0VvoUzys9FM

39. KpOMaHBOHLILI HJIN MIEPBLIC aHATOMHWYECKU COBPCMCHHBIC JIFOIU EBpOHH

— https://youtu.be/7TENzMAvyg4dE

40. H.K. SInkoBckuii. Heannepranbckue reHsl COBpEMEHHOTO YETI0BEKA
— https://youtu.be/QKCvNtg3YI8
41.  Hukomnait Kykymkun: Kak paboraer mo3r? — https://youtu.be/0Ofbu7tiQISO

42. [Tonemuxka ¢ kpearmonusmom — https://youtu.be/0og-Nh_pwAl

43.  Tamapa Ky3nenosa: o 60sie3HsX 00€3bsiH U X Jiedenun — https://youtu.be/bT26dJTGNn3Y

44.  HutemnekTyalbHble 0COOEHHOCTH pa3HbIXx pac — https://youtu.be/CvDjWw _guZU

45. Buonenossl. OTHOLIEHU B Ouonenosax — https://youtu.be/tVINLwbW5nY

46.  HeoOwrunbie mapa3utsl — https://youtu.be/soj6BOfDSFI

47.  XwurpoymHble mapa3utel — https://youtu.be/h4kmj8-etpE
48.  Dxonormueckue akropsr. CBer. — hitps://youtu.be/OGBO_VEdhIE
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https://youtu.be/jI68PUqD0TA
https://youtu.be/mOqRamX47to
https://youtu.be/Ywq7S3PHDlM
https://youtu.be/5kv7-v-4dek
https://youtu.be/Ur4gHH7JV7c
https://youtu.be/8EXyqmBbynM
https://youtu.be/Wpu_-Sh5Zvg
https://youtu.be/jEo-tJ2nT5g
https://youtu.be/rtBmXJa1GVc
https://youtu.be/4ePYZxWei04
https://youtu.be/6-FYW_i4u9Q
https://youtu.be/Wc4vaJMwbPs
https://youtu.be/9K7JhbioWtg
https://youtu.be/goDY60WniJA
https://youtu.be/iw3QVhCQ8ss
https://youtu.be/q1rma-AC_is
https://youtu.be/0Je6KUr2sPE
https://youtu.be/nKxm8uoYPEo
https://youtu.be/aKvKd1SozOc
https://youtu.be/4pEjkmWfVfk
https://youtu.be/0VvoUzys9FM
https://youtu.be/7ENzMAyg4dE
https://youtu.be/QKCvNtg3YI8
https://youtu.be/0fbu7tlQIS0
https://youtu.be/0og-Nh_pwAI
https://youtu.be/bT26dJTGn3Y
https://youtu.be/CvDjWw_guZU
https://youtu.be/tVJNLwbW5nY
https://youtu.be/soj6B0fD5FI
https://youtu.be/h4kmj8-etpE
https://youtu.be/OGBO_VEdhIE

49.
50.
51.
52,
53.
54.
55.
56.
57,
58.
59.
60.
61.
62.

Okonornyeckue pakropsl. Temneparypa — https://youtu.be/o5SPKIzmycd

buoTtnueckue oTHoIIeHus B mpupoje. — https://youtu.be/ciPM549zrpg

Pa3zHooOpasue B3auMoCBs3ei Opranu3MoB Mex 1y codoit — https://youtu.be/E4AFbalwl4C8

YeMm MyTyanu3Mm OTIHYaeTCs OT cumbuosza? — https://youtu.be/D45G4Pwlyng

Wudexnuonnsie 3adoeBanus yenmoBeka — https://youtu.be/HIBsHf2yZ8g

Acxkapuga — https://youtu.be/ozdchGpcOfo

Beruuii nenens — https://youtu.be/ijjBpLD12ak
Berunii nenens — https://youtu.be/GdOh9L ASgQ
[TeueHouHsbIl cocanpink — https://youtu.be/pbl140fc6Bx0Q

5 ce30HHBIX 3a00JieBaHuil , epenaBaeMbix Kieramu — https://youtu.be/vIDIAVEIHGM

Knemesoit Duniepanut VS SAnonckuit sumedanur — https://youtu.be/4Uj6CCKamyo
buocdepa — https://youtu.be/mRB5UQGNTTE

BunuMmas cpena kak sxonoruueckuii pakrop — https://youtu.be/DVAINHIGOWY

buomacca 3emin, nndorpaduka. Macca Jiro1eid, pacTeHUH, )KUBOTHBIX, TPHOOB, OAaKTEpHil U

BupycoB — https://youtu.be/zc_aOeT2jgE

63.
64.
65.
66.
67.
68.
69.
70.

Bunoobpa3zoBanue: reorpaduueckoe u sxkonoruueckoe — https://youtu.be/RQODIysITVE

BiusiHue aHTpONOreHHBIX (PaKTOPOB Ha XKHUBBIC OpraHu3Mbl. — Nitps://youtu.be/9hWe8VHKG00

Mup aHTponOreHHbIX OMoIieH030B — https://youtu.be/pVw4dJI0cY M

OcHoBbI cenexmu. — https://youtu.be/slOjwUxaur0

Buytpukierounoe crpoenne — https://youtu.be/veN1AZSL 4ec

Kietku - Momynu, u3 KOTOPBIX OCTPOEHBI Oprann3Mbl — https://youtu.be/iSDkmSpOM_w

Mopdonorust u kiaaccubukaims npocteimmx — https://youtu.be/RNvXgGKsIsA

OnTOreHeTnUecKas n3MeHunBoCcTh — hittps://youtu.be/lUvdjPj-coU

6. MarepuanbHoO-TexHMYecKas 0a3a, MHGpOpMaHOHHBIE TEXHOJIOTHH, IPOrPaAMMHOE
olecrieyeHre M HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

st oOyueHus CTyaeHTOB To jauciuiuimHe «buosoruun» B (uimane wumeercs KaOWHET

HpO(I)CCCI/IOHaJ'IBHLIX JAUCHUIIINH, O60py,HOBaHHLIﬁ BUACOITPOCKINOHHBIM O6OPYI[OB8.HI/IGM, CTOJIaMH,

CTYJIbSMU, KJIaCCHOM HOCKOﬁ, CHCTEMOH oOcBemeHus. Takxke B (I)I/IJ'H/IaJIe UMCECTCA 6I/I6J'II/IOTeKa,

nMeromas paboune MecTa NIl CTYAEHTOB, OCHAIICHHBIE KOMIBIOTEPAMHU C JIOCTYIOM K 0a3aMm JaHHBIX

¢unuana u cetu HTEpHET.
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https://youtu.be/HJBsHf2yZ8g
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https://youtu.be/pbI4Ofc6BxQ
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https://youtu.be/RQ0DlysrTVE
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https://youtu.be/veN1AZSL4ec
https://youtu.be/i5DkmSpQM_w
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