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1. ObIIAA XAPAKTEPUCTHUKA PABOYEHN MPOI'PAMMBI
OBHIEOBPA3OBATEJIbHOU JUCHUIIJIMHBI OO/.08 BUOJIOT'UA

1.1. MecTo IMCHUIINHBI B CTPYKTYype 00pa3oBaTeabHoil nporpammsl CITIO

O6meobpazoBarensHas  gucuuminHa  «BUOJIOTUS»  aBusercs YacTbhIO
npeaMeTHol obnactu «OO0IIeCTBEHHBIE HAYKW», U3ydaeTcs B 00IIeo0pa3oBaTeIbHOM
nukiie yaeonoro twiana OIIOIT CITO «Tpouikoro TeXHOJIOTHYECKOTO TEXHUKYMay 110
npodeccun no npodeccun 43.01.09 IloBap, koHaUTED, ¢ yIeTOM TpOodecCHOHATEHOMN
HanpasyieHHocTH @I'OC CIIO

Ienn v mmaHupyeMbIE PE3yIbTaTHhI:

1.2.1 e oOGmieoOpa3oBaTeIbHON TUCIIUILIAHEI .
Copepxanre TIporpaMMbl  00IIe00pa30BaTENBLHON AUCIUILIUHBI  «bBromorus»

HalpaBJI€HO Ha JOCTH)KEHHE pe3yJbTaTOB €€ M3Y4YeHUS B COOTBETCTBUM C
tpeboBanusimu GI'OC COO c yderom mnpodeccronansHoil HanpasieHHOCTH PI'OC
CIIO. Uenp u3ydyeHus: OuCUUIUIMHBI «buonorus» Ha 0a30BOM ypOBHE — OBIAJCHUE
OOy4JaloIMMHUCS 3HAHUAMH O CTPYKTYPHO-(QYHKIIMOHATHHOW OpTaHW3aIllii >KUBBIX
CHUCTEM pa3HOr0 paHra U NpUOOpPETEeHHE YMEHUI HCIHOJIb30BaTh ATH 3HAHUS IS
IPaMOTHBIX IEHCTBUN B OTHOLICHUH OOBEKTOB KUBOW MPHUPOBI M PEUICHUS Pa3InIHBIX
KU3HEHHBIX MPOOIIEM.
JlocTmkeHue 1ed  M3y4YeHUs JUCUUIUIMHBI «buosorus» Ha 0a30BOM ypOBHE
00ecIreynBaeTcsl pEUICHUEM CIIEIYIOLUX 3a0a4:
® 0OCBOEHHE O0YYaIOLIUMUCS CUCTEMBI 3HAHUN O OMOJIOTUYECKUX TEOPUSX, YUCHHUSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTE3aX, IMPaBUJIAX, CIYyXalMX OCHOBOW s
dbopMUpOBaHHUA TPEACTABIEHUH O €CTECTBEHHO-HAYYHON KapTHHE MHpa,
O METOoJlax HAay4YHOIrO IO3HaHMs, CTPOEHUH, MHOTrooOpa3uu M OCOOEHHOCTAX
KUBBIX CHUCTEM pA3HOIO0 YPOBHSA OpraHU3allMM, BBIJAIOIIMXCA OTKPBITUAX U
COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHH;
e (¢opMmupoBaHue 'y OOyyaroUMXCAd IO3HABATEJbHBIX, HHTEIUIEKTyaJIbHbIX
¥ TBOPUYECKHUX CIOCOOHOCTEH B Mpollecce aHalInW3a JAHHBIX O MyTSIX Pa3BUTHUSA
B OMOJIOTMM HAYYHBIX B3TJSAOB, UIEH M MOIXOJO0B K U3YYCHUIO JKUBBIX CHCTEM

Pa3HOro YpOBHA OpPraHU3aIlIum;



® CTaHOBJICHHWE Yy OOydJaromuxcs oOmel  KyJIbTypbl, (YHKIHOHAIBHOM
rPaMOTHOCTH, Ppa3BUTUE YMEHHU OOBSCHITH M  OLICHUBATHh  SBJICHUS
OKPY’KAIOIIEr0 MHUpPA KUBOW MPUPOALI HAa OCHOBAHWM 3HAHUM U OIbITA,
MOJTYYEHHBIX TTPU U3YYEHUU OUOJIOTUH;

e (dopmupoBaHue y O0Oy4arOmUXCS yMEHUH  WIUTIOCTPUPOBATHL  3HAYCHUE
OMOJIOTUYECKUX 3HAHWUW B IMPAKTUYECKOM JEATEIIBHOCTH YeJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEAUITMHCKHUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHIA,

® BOCHUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH MTO3HAHUS YETIOBEKOM >KUBOI

MIPUPOJIBI, HEOOXOJAMMOCTH OEpPEeKHOTO OTHOIIEHUS K HEeH, COOMIOJICHMS] ATHYECKHUX
HOPM TIpY TTPOBEICHUH OHMOJIOTHYECKUX UCCIICIOBAHUM;

® OCO3HaHUE IIEHHOCTH OHWOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOHN KYIbTYPBI, U1l (hOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHS;

® [PUMEHEHHE IPHOOPETEHHBIX 3HAHWKW W YMEHUHM B IIOBCEIHEBHON JKU3HH
JUISL OLICHKH TOCJHEACTBUM CBOEH JESATEILHOCTH MO OTHOUIEHHUIO K OKPYXKAIOLIEH
cpenae, COOCTBEHHOMY  3/I0POBBIO, OOOCHOBaHME |  COOJIIOJICHHUE Mep

po(ITaKTUKA 3a00ICBaHUT.

1.2.2. Ilmanupyempblie pe3yJibTAaThl OCBOCHHS 0011€00Pa30BATEIbHON JUCHMILIHHBI
B cootBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oo6mume komnereniuu (nanee — OK) u nmpodeccuonansubie kommnerennuu (naiee — [1K)
OI'OC CIIO B  COOTHECEHMHM €  JUYHOCTHBIMH,  METANPEAMETHBIMU
U TpeIMETHBIMH pe3yibTaTaMu oOydeHus ©Oa3oBoro ypoBHa (mamee — [IPO)

®I'OC COO npencraBiaeHbl B TAOIHUIIE:



1.2.3.Pe3yabTarhl 0CBOeHMs 0011€00pa30BaTEJIbHON JUCHUILIMHBI B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO.

Koa n IInanupyemble pe3y/ibTaThbl 0CBOCHHS JUCIUMNIUHBI
HAUMEHOBaHHe
q’OPM“pyeM"'yX O6mue- JMcuMIInHAPHbIE
KOMIeTeHI U
OK 01. | JTuunoctubie pe3ynbraThl A0DKHBEI | [IPG 1. ChopMupoBaHHOCTH 3HAHUI O MecTe U
Bribupatp oTpakaTb B 4YacTH: TPYAOBOIO | poyu Ouoaoruun
Croco0bI BOCTIUTAHHUS: B CUCTEME HAyYHOTO 3HAHMS,
pemeHusi 3a1ad | - TOTOBHOCTh K TPYyAy, OCO3HaHME | (yHKIMOHAIBHOW IPaMOTHOCTH YEIIOBEKa IS
npodeccuoHans | EHHOCTH MacTepCTBa, TPYA0J00ue; | pelIeHHs JKU3HEHHBIX TPOOIIEeM.
HOM - TOTOBHOCTb K aktuBHo# | [IP6 2. CdopmupoBaHHOCTH  yMEHHS
JEeSITEIIbHOCTH JESITEIIbHOCTH TEXHOJOTHYECKON | pacKphIBaTh COAEPKAHHE OCHOBOIOJIATAIOIINX
NPUMEHHUTEIBHO | U COLMAIIBHOW  HANPaBJICHHOCTH, | OMOJIOTUYECKUX TEPMUHOB M TIOHSATHI: )KU3HB,
K  Pa3JIUYHBIM | CHOCOOHOCTH WHUIMUPOBATh, | KJIETKA, TKaHb, OpraH, OpraHu3M, BH/,
KOHTEKCTaM IUIAHUPOBaTh W CAMOCTOSITENIBHO | TIOMYJISIIIHSA, IKOCUCTEMA, OHOIIeHO3,
BBITMIOJHSATH TaKYIO JIEATEIbHOCTH; 6uocdepa; meraboau3mM (0OMEH BEIIECTB
- HWHTEpeC K pa3iudHbIM cdepaM | 1 TOpeBpalieHHe  JHEPruu), TOMEeoCTa3
poeCCHOHAIBHON JACATENBHOCTH. | (CaMOPETYJISIHS), OMOCHHTE3 Oeika,
MerarnpenmMeTHbIe pe3yiIbTaThl | CTPYKTYpHAsE OpraHW3alMs >KUBBIX CHCTEM,
JTOJIKHBI OTPaXKaTh: JUCKPETHOCTb, CaMOpEeTyJISIIHS,
Ornanenue YHHUBEPCAJIHHBIMHU | CAMOBOCIIPOM3BEICHUE (penpomyKums),
yueOHBIMU MO03HABATENILHBIMU | HACJIEICTBEHHOCTD, U3MEHYUBOCTb,
NeHCTBUSMU: HHEpPro3aBUCUMOCTb, POCT H  pa3BUTHE,
a) 6a30BbIC JJOTUYECKHE JCHCTBUS: yYpOBHEBAsi OpraHU3aIlysl.
- camocrosTenbHo ¢opmymupoats | [IP6 3. CdopMupoBaHHOCTH  yMEHHS

U aKTyaJlu3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBAaTh CYLIECTBEHHBIN
NpU3HAK WM OCHOBAHWS  JUIA
CpaBHEHHUs,  KjJacCHPUKAIMK U
00001IeHHS;

- ONpeneNnsITh LETu ACATEIBHOCTH,
3a/1aBaTh mapaMeTphbl

1 KPUTEPHUH UX JTOCTHIKCHHUS;

- BBIIBJIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS

B PacCMaTPUBACMBIX SIBJICHUSX;

- BHOCHUThH KOPPEKTHUBBI B
JIEATEIIHHOCTD, OIICHHUBATh
COOTBETCTBUE PE3YJIbTATOB IIEINIAM,
OIICHUBATh  PUCKH  TIOCJICICTBUN
eITEIbHOCTH;
06) ©0a3oBnbIe
IIEUCTBUA:

- BIaJE€Th  HAaBBIKAMH
HCCIIEN0BATENLCKOM

u MIPOEKTHOM JIEATEIILHOCTH,
HaBBIKAMH pa3pelIeHus mpooJieM;

HCCICA0BATCIBCKHUEC

yueOHo-

PacKpbIBaTh COJIEPKAHNUE OCHOBOIIOIATAOIINX
OMOJIOTUYECKHIX Teopui u TUIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTaIllMOHHOM,
SBOJIIOIIMOHHOM, MPOUCXOXKACHUS JKU3HH U
YEJI0BEKa.

I[MP6 4. CdopMHUPOBAaHHOCTH  YMEHHUS
pacKkpbIBaTh OCHOBOIIOJIAr Al I1E
OMOJIOTUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Mennens, T. Moprana, H.I1. BaBuiiosa, D.
I'exkens,

®. Mirwmnepa, K. bapa), rpanums
MIPUMEHUMOCTH K KUBBIM CHCTEMaM.
I[IP6 5. IlpmoOpereHue ombiTa MPUMEHEHHS
OCHOBHBIX METOJOB HAYYHOTO IO3HAaHMS,
UCIOJIb3YEMBIX B OMOJIOTHH: HAOIIOICHUS

W OIKCAHUS KUBBIX CHUCTEM, MPOLIECCOB U
SBJICHUH;  OpraHu3allid U I[POBEIACHUs
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKCHUS
TUIIOTE3, BBISBICHUA 3aBHCUMOCTH MEXIY
HCCIIEAYEMbIMUA  BEJIMYMHAMHU, OOBICHEHUS
MTOJTyYEHHBIX pe3ynbTaTOB
u (bopMyITMpOBaHHUS BBIBOJIOB c
HCIIO0JIb30BAHUEM HAYYHBIX IOHSTUM, TEOPUHN U

Hux




- BBISIBJIATH IMPpUYUHHO-
CJIICACTBCHHBIC CBA3U
n AKTYaJIM3UPOBATH 3aavy,

BBI/IBUTATh TUIIOTE3Y

€¢ pELICHUS, HaXOAWUTb apryMEHTBI
UL JI0Ka3aTeabCTBA CBOMX
YTBEPKACHUM, 3a1aBaTh NapaMeTpsl
U KPUTEPUH pPELICHNUS;

- AQHAIN3MPOBATh IIOJIyYECHHBIE B
XO0JIe peIleHUsl 3aJayu pe3yJbTaThl,

KPUTUYCCKH OLICHUBATD ux
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
U3MEHECHUE B HOBBIX YCIIOBHSIX;

pa3pabaThiBaTh  IUIAH  PEIICHUS
npoOJeMbl € y4eTOM  aHajn3a
UMCHOIIUXCA MaTCpraIbHbIX n

HEMaTepUalbHBIX PECYPCOB;
-- yYMETb NEPEHOCUTb 3HaHUS B
MI03HABATEIIbHYIO

u IIPaKTUYECKYIO
KU3ZHEIEATEIIbHOCTH;
- YMEThb HUHTETrpUpPOBaTh 3HAHUS M3
pa3HbIX IPEeIMETHBIX 00JIacTel;

- BbI/IBUTaTh HOBBIE uzeu,
npejjiaraTh OpUTMHAJIbHBIC
MOJIXO/Ibl U PELICHUS

oOJactu

3aKOHOB.
IMP6 6. CdopmupoBaHHOCTE  YMECHHS
BBIJICJISITh CYIECTBEHHBIC NPHU3HAKH BHPYCOB,
KJIETOK IPOKAPUOT u 9YKapHoT;
OJTHOKJIETOYHBIX u MHOTOKJIETOYHBIX
OpraHu3MOB, BHJIOB, OHOr€OIICHO30B U

9KOCHCTEM; OCOOCHHOCTH MpOLecCOB 0OMeHa
BEIICCTB W TPEBPALICHUS YHEPTUH B KIIETKE,
dboTocuHTe3a, IJIACTUYECKOTO u
HHEPreTUYEeCKOr0  OOMEHa,  XEMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOIOTBOPEHHUS, PA3BUTHUA U
Pa3MHOXKCHHUS, WHIAWBHIYyaILHOTO Pa3BUTHUS
opranusma  (oHTOreHesza),  OOpbOBI  3a
CYIIECTBOBaHHME,  €CTECTBEHHOTO0  OTOOpa,
BUI000pa30BaHMUS, MIPUCTIOCOOTICHHOCTH
OPraHM3MOB K Cpele OOWTaHWs, BIUSHUSL
KOMITIOHEHTOB ~ AKOCHCTEM, aHTPOIOTEeHHBIX
W3MEHECHUI

B DKOCHCTEMAaxX CBOEU MECTHOCTH,
KpyroBOpOTa  BEUIECTB M  IpPEBpaIlCHUE
sHeprum B Ouocdepe.

IMP6 7. CdopmupoBaHHOCTE  YMECHHS
INPUMEHSTh  [OJIyYCHHbIE  3HAHUS IS
OOBsICHEHUSI OWOJIOTHYECKUX IPOIIECCOB U
SABIIGHUW, Ui TPUHATUS  [PAKTUYECKUX
pELIECHHI B TOBCEIHEBHOM KU3HU

C Lenblo obecriedeHus] OE30MacHOCTH CBOETO
3JI0pPOBbSI U 3JIOPOBBSI OKPYKAIOIIMX JTFOJICH,
COOJIOIGHHST 37I0POBOTO 00pasa >KU3HH, HOPM
IPaMOTHOTO TIOBEJICHUS B  OKpY’Karomeh
MPUPOIHOM cpene; MMOHUMAaHHe
HEOOXOJTUMOCTH UCTIOJB30BAHUS JTOCTHIKCHUN
COBPEMEHHOM OHONOTUU U OMOTEXHOJIOTHi
JUTS PAIlliOHATBHOTO TIPHPOIOTIONB30BAHUS.
I1P6 8. ChopmupoBaHHOCTH YMEHHS pelIaTh
Onosorn4yeckue 3aJ1auH, COCTaBJISITh
TeHOTUITUYECKHE CXEMbl CKPEIIUBAHUS

JUISL Pa3HBIX THIIOB HACIEAOBAaHUS MPHU3HAKOB
y OpraHu3MOB, COCTaBJISATh CXEMBI MepeHoca
BEIICCTB W DJHEPTUH B DIKOCUCTeMax (ILIEmH
MUTaHUS, MUIIEBBIEC CETH).

IMP6 9. CdopMUPOBAaHHOCTh  YMEHUU
KPUTHYECKH OLICHHUBATh HHPOPMAIIHIO
OMOJIOTHYECKOTO COJICPIKAHMS, BKIFOYAFOILYIO
[ICCBJIOHAYYHbIC  3HAHHWS W3  Pa3IUYHBIX
HCTOYHHKOB (cpencta MacCOBOi
uHbOpMaIINH, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl); HHTEPIPETUPOBATH ITUUYECKHUE
acleKThl COBPEMEHHBIX  HCCIICJAOBAaHHN B
OuoOrMH,  MEAWIMHE,  OHOTEXHOJIOTHH;

paccMaTpuBaTh TJIO0AIBHBIE JKOJIOTHYECKHE
po0JIeMbl COBPEMEHHOCTH, (pOopMHpOBaTH IO
OTHONICHHIO K HUM COOCTBEHHYIO TIO3UIIHIO.




I[IP6  10. CdopMupoBaHHOCTb  YMEHUH
CO3/1aBaThb COOCTBCHHBIC IMHCHMEHHBIC |
YCTHBIC cooOIIeHUs Ha OCHOBE
OMOJIOTMYECKON WH(POPMAIMK U3 HECKOJIBKUX
HCTOYHHKOB, IpaMOTHO UCIIO0JIb30BATh

MOHATUIHBIN anmnapaTt OMOJIOTHH

OK 02. | Jluunoctubie pe3ynbraThl A0KHBI | [IPG 1. ChopMupoBaHHOCTH 3HAHUI O MeCTe U
Hcnonp3oBare | OTpakaTb B YacTU: IIEHHOCTH | POJH OMOJIOTHH
COBpPEMEHHBIE HAYYHOTO MMO3HAHUS: B cucTeMe HAYYHOTO 3HaHMUS,
cpeacTBa -chopmMupOBaHHOCTH (GYHKIMOHATFHON TPAMOTHOCTH YeJIOBEKA IS
MOWCKa, MHUPOBO33PEHUS, COOTBETCTBYIOILIETO | PELICHHS KU3HEHHBIX MTPOOIIEM.
aHaJIn3a COBpeMEeHHOMY ypoBHIO passutus | [IP6 7.  CdopMupoBaHHOCTH  yMEHUS
u HAyKM M OOIECTBEHHOW MPaKTUKH, | IPUMEHATh  MOJIyY€HHbIE  3HAHHUS IS
UHTEPIPETAllNM | OCHOBAaHHOTO HAa JIUAJIOTe KYJBTYp, | OOBSICHEHUS OWOJOTHYECKUX MPOIECCOB H
uHbOopMaIuu CIOCOOCTBYIOIIETO OCO3HAHUIO | SIBIICHUM, JJI1 TPUHATUS  [PAKTUYECKUX
u CBOETro MECTa | PEIICHUM B IIOBCEAHEBHOM KU3HU
MHGOPMAIIMOHH | B MOJIUKYJIBTYPHOM MHpE. C Leiblo obecrieuyeHUs 0€30MacHOCTU CBOETO
pIe TEXHOJIOTHU | MeranpeaMeTHbIe pe3ybTAThl | 30POBbS U 370POBbSI OKPYXKAIOMIMX JIFOJICH,
TUIS JTOJIKHBI OTPaXKaTh: COOTIOIGHUSI 3JOPOBOTO 00pasa KU3HU, HOPM
BBITTOJTHEHHS Ornanenue YHHUBEPCAJIBHBIMHU | TPAMOTHOTO  TOBEJIEHHUS B  OKPY)KAIOIICH
3a/1a4y y4eOHBIMU MO3HABATEIbHBIMH | IPUPOIHON cpexne; MMOHUMAaHHe
npodecCuoHab | NEHCTBHIMU: HEOOXOIMMOCTH HCITOJIb30BaHMS JOCTIKEHHUHA
HOM B) pabota ¢ uHpopMaIuei: COBPEMEHHOW OMOJIOTMH W OHMOTEXHOJIOTHH
JeSITeIbHOCTH - BJAJeTh HABBIKAMH TOJYYCHHUS | ISl pAllMOHAILHOTO PUPOAOTIOIH30BAHUS.
uHbOopMaIuu I[IP6  10. CdopMUPOBAaHHOCTH  yMEHHIA
U3 HWCTOYHHMKOB DAa3HBIX THUIIOB, | CO37aBaTh COOCTBEHHbIE THCHMEHHBIE U
CaMOCTOSITENILHO OCYILIECTBISThH | YCTHBIC cooO01IeHus Ha OCHOBE
NOWCK, aHAJM3, CHUCTEeMATHU3alUIO | OMOJIOTHYECKOW MH(POPMALUU U3 HECKOJIBKHUX
U UHTEpHpeTanuio UHGOpMalUU | HCTOYHHUKOB, IrpaMOTHO UCIOJIb30BATh
pa3IuyHBIX ~ BUAOB WU (GOPM | MOHATUIHBIN anmapaT OMOIOTHH
MPEJICTaBICHHUS;
- OLICHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTD uHbOpMaIny,
€e COOTBETCTBUE TMPABOBBIM U
MOPaIbHO-3THUECKUM HOpMaM
OK 04. | JIuuHOCTHBIE pPE3YJAbTAThl JIOJKHBI
DddexTuBHO OoTpakaTb B  4YacTU: LEHHOCTHU
B3aMMOJICHICTBO | HayYHOTO TIO3HAHUS: OCO3HAHUE
BaTh M paboOTaTh | IEHHOCTH HAYYHOH JesATeNbHOCTH,
B KOJUICKTHBE TOTOBHOCTD OCYIIECTBIISTh

H KOMaHC

IIPOCKTHYIO M HCCICHOBATCIILCKYIO
ACATCIIBHOCT WHAWBUAYAJIBHO W B

rpymrme.
MerarnpenmMeTHbIe pe3yIbTaThI
JIOJDKHBI OTPaKaTh:

OBnanenue YHUBEPCAIbHBIMU

KOMMYHHUKaTHUBHBIMH J€HCTBUSMHU:
0) COBMECTHasl I€SITEIIbHOCTD:

- NOHMMaTh M  HCHOJb30BATh
IIPEUMYIIECTBA KOMaHHOU

Y UHMBHU1yaJIbHON pabOThI;

- IPUHHAMATh LEIM COBMECTHOU
JIeSITeIbHOCTH, OpPraHU30BbIBATH U




KOOpAUHHUPOBATh IEHCTBUS

II0 €€ JIOCTHKEHHUIO: COCTaBIAThH
IUTaH JE€UCTBUH, pacIpelessaTh poJin
C Y4Y4eTOM MHEHHH YYACTHUKOB
00CyX/1aTh Pe3yJIbTaThl COBMECTHOM
paboThl

OK 07. | JInuHOCTHBIE PE3YNbTATHl JIOJKHBI
CopeiicTBOBaTh | OTpaXkaTh B YaCTH: IKOJIOTHYECKOTO
COXPaHEHUIO BOCIHUTAHUA: - C(HOPMHPOBAHHOCTH
OKpY’KaroIlen JKOJIOTUYECKON KYJIbTYpHI,
cpensl, NOHUMAHUE BIIUSHUS  COLUAIBHO-
pecypcocOepex | SKOHOMHYECKHX  IPOIECCOB  Ha
€HUIO, COCTOSIHUE MPUPOJTHOU
MIPUMEHSTD U COLMAIBHON Cpeabl, OCO3HAHUE
3HaHUSA J1006aTBEHOTO XapakTepa
00 M3MEHEHHH | DKOJIOTHUYECKHUX MpoOIieM;
KJIUMATa, - IUIAHUPOBAHHME M OCYLIECTBIIEHUE
MIPUHLIMIIBI JICUCTBUI B OKPYXaKUIEH Cpele Ha
OepexIIMBOro OCHOBE 3HAHMS LIl yCTOWYUBOIO
MIPOU3BOJICTBA, | Pa3BUTHUA YEIOBEUECTBA;
s dexTuBHO - AKTHBHOE HENpUATUE JEHCTBUM,
JIEHCTBOBATH NPUHOCSIIUX Bped  OKpyXKaromen
B cpene;
Ype3BBIYANHBIX | - yMEHUE MIPOTHO3UPOBATH
CUTYaIUAX HEONAronpusITHBIE  HKOJIOTHYECKHE
MOCJIC/ICTBUSL  TIPEANPUHUMAEMBIX
JIEUCTBUM, MPEIOTBpAILATh UX;
- pacIIMpPEHUE OMbITA AEITEIbHOCTU
3KOJIOTUYECKON HAIIPaBJICHHOCTH.
MeranpeameTHbie pe3ynbTaTh
JIOJIKHBI OTpaXkaTh:
OBnanenue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JCUCTBUSMU:
0) COBMECTHasl 1€ TEIIbHOCTD:
- IIOHUMaTb U  UCIOJIb30BaTh
[IpeuMylIecTBa KOMAaHJIHOU
Y UHIMBU]IyalIbHOM paboTHI;
- IPUHHAMATh LEIM COBMECTHOU
JeATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJAMHUPOBATH JEeHCTBUS
0 €€ JOCTUKEHHUIO: COCTaBIATh
IJIaH JACUCTBUM, pacIpelensaTh pon
C yY4YeTOM MHEHHUH YYACTHUKOB
00cyXaaTh pe3yJbTaTbl COBMECTHOM
paboThI
K 1.1.
ITonrorasnuBar
b pabouce
MECTO,
o0opynoBaHue,
CBIpbE,
HCXOJIHbIE

MaTCpHraJIbl AJId




00paboTKn
CBIpBS,
HPUTOTOBJICHHUS
noiyhadbpukaTo
B B
COOTBETCTBHUH C
UHCTPYKLUSIMU
u
periiaMeHTaMH.

1.4 IlpumeHeHHe IJIEKTPOHHOIO0 O0Y4YeHHUS] U TEXHOJOIrMHd JMCTAHLMOHHOIO
oOpa3oBaHus

Peanuzanusa conepkaHus nporpaMmbl BO3MOKHA ¢ IPUMEHEHUEM SJIEKTPOHHOIO
00y4YeHHUsI U TEXHOJOTUM TUCTAHIIMOHHOTO 00pa30BaHUsl, OTKPBITHIX 00pa30BaTEIbHBIX

PECYPCOB.

1.5 Peanuzanmst cofep:KkaHus NporpamMmsl Ajs odydawmuxcs ¢ OB3

Peanuzanmss  comepkanusi  00pa3oBaTENbHOM  MpOrpaMMbl U KOHTPOJIb
pE3yJbTaTOB €€ OCBOEHHUS JUIsl OOYy4YarolmUXCsi C OTPaHUYCHHBIMH BO3MOKHOCTSIMU
3JI0POBbSl M1 MHBAJIUIOB OPTaHU3YETCSI C YUYETOM OCOOCHHOCTEH MX MCUXO(PU3NIECKOTO
Pa3BUTHUSL, UHANBUYAIbHBIX BO3MOXHOCTEN U COCTOSTHUS 3J0POBbSI.



2. CTpyKTypa M coJep:xkaHue 0011e00pa30BaATeIbHON JTUCHUILUIUHBI

2.1. O0bem o0meoOpa3oBaTeJJbHOM Y4eOHOM IMCHUIVIMHBI W BHAbI y4eOHOH
HATPY3KHU

Bup y4eOHoii paboThI O0BeM B yacax
O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHUIINHBI 72
Y4eOHas Harpy3Ka BO B3aMMO/JACHCTBHU € NpernoaasartesieM (Bcero) 72

B T.Y.

TEOPETUYECKUE 3aHATHS 47
MIPAKTUYECKUE 3aHATHS 19
nabopaToOpHBIC 3aHATHS 6
IIpodeccuonanbHO OpHEHTHPOBAHHOE CO/lep:KaHKe (Coep:KaHne 1
NPHUKJIATHOTO MOYJIs1)

IIpomexyTouHas aTrecTanus Qg epeHIIMPOBAHHBIN 3a4eT




2. 2. TemaTuyecKkuid IJIAH M COAEPKAHUE TN CIATIIIMHBI

HanMeHoBAHMe Couepmanlne yueOHOro MmaTepuaJia (OCHOBHOE U npmbeccnona.ﬂbnou O6nem dopmupyemble
OPHEHTHPOBAaHHOE)', 1a00paTOPHbIe M NPAKTHYECKHE 3aAHATHS, NIPUKJIAJTHOH MOIY.J1b KOMIIeTeHIIUH
pa3iesioB U TeM 4yacosB
(IpU HAJITMYMH)
1 2 3 4
OCcHOBHOE cO/Iep:KaHue
Paznea 1. buosiorusi kak Hayka. ZKuBble cMcTeMbl M MX OPTraHU3aIUs 2
Tema 1.1. CojneprxkaHne y94eOHOTro MaTepuaia 2
buonorus buonorus — nayka o xuBoii npupoze. Csizu OMOJIOTUH C 0OIIECTBEHHBIMU, TEXHUYECKUMHU U
B CUCTEME HayK. JIPYTUMHU €CTECTBEHHBIMHU HayKaMu, Quiiocodueid, peauruei, STUKON, SCTETUKON U MPaBOM.
Oobmas Ponms Omomornn B (opMHpPOBaHMM COBpPEMEHHOW HaydyHOW KapTHHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HAYK.
KU3HU MeToapl MO3HAHUA KUBOM IpUpObl (HAONIOAEHUE, SKCIIEPUMEHT, ONMCAHHUE, U3MEpPEHUE, OK-02
KiaccuduKanus, MOJEIUPOBaHNE, CTaTHCTUYECKass 00paboTKa JaHHBIX).
JXKussie cucteMsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ononoruu. OTaudne )KUBBIX CUCTEM
OT Heopranuueckoil mpuposl. CBoiicTBa OUOCUCTEM U UX pazHOOOpasue.
YpoBHU OpraHu3anuu ouocucrem: MOJIEKYJIIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIN, MOMYJIAIMOHHO-BUOBOW, HSKOCUCTEMHBIH (OMO - TEOIEHOTUYECKUil),
ouocdepHblit
Paznen 2 XumMuuyeckuii COCTaB M CTPOEHNE KJIETKHU 10
Tema 2.1. Copep:xanue yueOHOro MaTepuana 2
XUMHUYECKHH cOCTaB | XMMHUYECKUI COCTAaB KICTKH. XHMHUYECKHE JJIEMEHTBI: MAaKpPOAJIEMEHThI, MUKPOIJIEMEHTHI.
kjeTku. Bona Bonga u munHepanpHbie BemiecTBa. DYHKIIMM BOJABI U MHUHEPAIbHBIX BEIIECTB B KJIETKE.
1 MUHEpaJbHbIC [Tonnep>kaHue OCMOTHYECKOTO OaaHca
BEIIECTBA [IpakTH4ecKoe 3aHsaTue’ 1
Ne 1 «buonoruyeckasi pojb MUHEPAIbHBIX BEIIECTB B 00ECHEUEHUM >KU3HENEATEIbHOCTH
OpPTaHU3MOB, IPOSIBJICHUS TUCOATaHCa MUHEPAIEHBIX SJIEMEHTOB)
Tema 2.2. Coneprxkanue yaueOHOro Marepuasia 4
buonoruuecku benku. CoctaB u cTpoeHue 6€1K0B. AMHUHOKHUCIOTHI — MOHOMEpHI OenkoB. HesameHumbie u
Ba)KHBIE XUMMYECKUE | 3aMCHUMBIC AMHUHOKHCIOTBL. AMHWHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYPBI OEIKOBOM OK-01, OK-02,
COEIUHEHUS MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE

OK-04




cBoiicTBa OenkoB. buonorndeckne ¢yHkuun OenkoB. DEpMEHTHI — OHOJOTHYCCKHE
karanu3atopel. CTpoeHune QepMeHTa: aKTUBHBIA IIEHTP, CyOCTpaTHas CHenu(UIHOCTb.
Kodepmentsl. Buramunsl. OTiinuns pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopOB.
VYrieBonbl: MOHOCaxapuabl (IJIIOKO3a, pubo3a U Ae30KCMpub03a), nucaxapuabl (caxaposa,
JIAaKTO3a) M Mojucaxapuipl (Kpaxmall, TJIMKOTeH, Lesrono3a). buonornyeckue ¢(yHKIMu
yraeBofoB. Jlummaer:  Tpurimuepunsl,  Qgochonunuasl, crepounsl. [ uapoduibHO-
rusipopoOHble cBoiicTBa. buonormueckue QyHkiuu saunuaoB. CpaBHEHHE YIIIEBOOB,
OCJKOB W JUNHIOB KaK MCTOYHMKOB sHepruu. Hyknemnoseie kucnotsl: /IHK u PHK.
Hykneotuasl — MOHOMephl HYKJIeMHOBBIX Kuca0T. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u
¢bynkuuu PHK. AT®: ctpoerne u QyHKIUU

JlaGopaTopHble 3aHATHS (Ha BBIOOP MPENo aBaTeis)

Ne 1 «Onpenenenue Butamuta C B IPOJYyKTaX MUTAHUS

win «Onpenenenne HaTuYus KpaxMaia B PoIyKTaxX MUTaHUsS»

i «I'napodunbHO-ruIpodhoOHbIE CBOWCTBA JIUIHIOB»

wm «M3ydeHne KaTalMTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha MpHMEpe aMWiIa3bl WIN
KaTaJia3bl)»

Tema 2.3.
CrpykTypHO-
byHKIMOHATBHAS
OpraHu3aus KJIeTOK

Copep:xanue yueOHOro MaTepuana

[{uTomorus — Hayka o kietke. KileTounast Teopusi — mpuMep B3auMOACHCTBUS Ui u (pakToB
B Hay4YHOM I103HaHUHU. METO1bl U3yUEHHUsI KIIETKU.

Krnerka kak menoctHas xuBasg cucreMa. OOuiue mpU3HAKW KIETOK: 3aMKHYTas Hapy:KHas
memOpana, monekynbl JJHK kak reHeTnueckuii anmapar, cucTeMa CHHTe3a Oerka.

Tunel KIETOK: JyKapuoTH4eckas H  mpokapuoruuyeckas. (OCOOEHHOCTH CTPOCHHUS
MpOKapUOTHUECKOW KieTku. Kierounass creHka Oaktepuil. CTpoeHHE SyKapHOTHUYECKOU
kJeTkd. OCHOBHBIC OTJIMYHUS PACTUTENBHOM, )KUBOTHOM U rpulHOI KiIeTku. [loBepxHOCTHBIE
CTPYKTYpPBI KIETOK— KIETOYHAas CTEHKa, TIIIMKOKaIWKC, ux (yakmun. [lmazmaTmueckas
MeMOpaHa, ee CBOMCTBA U (PYHKIIHH.

Huromnazma u ee opraHouabl. OgHomemOpanHble opranouasl kietku: IIIC, ammapar
lNonbmxu, nuzocomel. [lonyaBTOHOMHBIE OpraHOMBI KJIETKU: MHUTOXOHJIPUM, IUIACTHU]IBL.
[Ipoucxoxaenne MUTOXOHIpUM W TuiactuA. Buael mmactun. HemeMOpaHHbIE OpraHOMIbI
KJIETKUA: PUOOCOMBI, KJICTOYHBIA IEHTP, LEHTPUOIH, PECHUYKH, KIYTHUKUA. DYHKIHUH
OpraHOMJIOB KJIETKHU. BKirtoueHus.

SAnpo — perynsropHbslii eHTp kieTku. CTpoeHue siapa: sigepHas 000JI0uKa, KapuoIlia3Ma,
XPOMATHH, SAPBIIIKO. XpOMOCOMBI. TpaHCIOPT BEIIECTB B KIETKE

JlaGopaTopHsble 3aHATHS (HA BRIOOD MPETo1aBaTels)

Ne 2 «Ctpoenue kneTku (pacTeHus, )KUBOTHBIE, TPHUObBI) M KJIECTOYHBIE BKIIOUEHUS (Kpaxmall,




KapOTUHOM/IbI, XJIOPOILIACThI, XPOMOILIACTHI)»

i «/3ydeHne cTpoeHus KJIETOK pacTeHUH, KUBOTHBIX U OAKTEPHH MO MHUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIPENapaTax 1 UX OMHCAHUE»

win «IIpoHunaeMocTs MeMOpaHsbl (IJ1a3MOJIU3, AETIIIA3MOJIN3)»

Pazpean 3. ZKu3HenessTeJbHOCTDL KJIETKH

Tema 3.1.
OOMeH BelEeCTB
Y TIPEBpAaIICHHC

SHEPrUuu

B KIIETKE

Coneprxkanue yaueOHOro Marepuasia

OOMeH BemiecTs, WK METa00IH3M. ACCUMUIIALINS (TUTACTHYECKUH 0OMEH) M AMCCUMMIISALIUS
(9HepreTHYeCcKHii OOMEH) — JIBE€ CTOPOHBI €IMHOTrO Tpoiecca MeTabonuszMa. Poib 3aKkOHOB
COXpaHEHHS BEIECTBA W SHEPrUM B TOHUMAaHMU MeTabomm3ma. Turmel oOMEeHa BEIIECTB:
aBTOTPO(HBIA M TreTepoTpodHBIA. Poib GepMeHTOB B OOMEHE BEUICCTB M IPEBPAICHUH
sHeprun B Kierke. PorocuHTe3. CBeToBass W TeMHOBas (as3wl (orocuHTe3a. Peakumn
¢dorocunTesa. DpdexkTuBHOCTH PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3a [T )KU3HH Ha 3eMiIe.
Bnusiaue ycioBuii cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMICHUS! €r0 MPOIYKTUBHOCTU Y
KyJIbTypHBIX ~pacTeHHd. XEMOCHHTE3. XEMOCHHTEe3Upyrolmue OakTtepuu. 3HAYCHHE
XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMuie.

DOHepreTuyeckuii 0OOMEH B KJeTKe. PaciienieHue BemecTB, BBIACICHHE U aKKyMYJIHPOBAaHUE
SHEPrUU B KIIETKE. DTalbl 3HEPreTHYECKoro ooOMeHa. [mkonu3. BposkeHHe u ero BHIBI
Kucnoponnoe okucnenue, wim KietoyHoe Abixanue. OkucnurensHoe GpochopuimpoBaHue.
O PeKTUBHOCTD HIHEPTETHUECKOr0 0OMEeHa

Tema 3.2.
Buocunres Oenka

Copep:xanue yueOHOro MaTepuana

Peaknum wmarpuunoro cuHrte3a. [enermueckas wuHpopmamus u JHK. Peammszaunms
reHeTndeckoi nudopmaum B kierke. ['eHeTnueckuil Kog 1 ero cBoicTBa. TpaHckpunuus —
matpuunblii cuHTe3 PHK. Tpancmsiums — OuocuHTe3 Oenka. OTambl TPaHCISIHH.
KoaupoBanue amuHokucioT. Posib pubocom B GuocuHTe3e Oeka

[IpakTHueckoe 3aHsATHE

Ne 2 «Pemenue 3a/1a4 Ha OIMPCACICHHC IMMOCIICA0BATCIbHOCTU HYKJICOTHIOB»

Tema 3.3.
Bupycsl

Copep:xanue yueOHOro MaTepuana

Hexnerounsie ¢popmsl )Ku3HU — BUpYCHL. Mctopust oTkpbeiTHs BupycoB (/. U. MBanoBckwmii).
OcoOeHHOCTH CTPOCHHS M JKU3HEHHOTO IKKIa BUpycoB. bakrepuodaru. bonesnu pactenui,
’KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nmmyHoaeduuura yenoseka (BUY)

— Bo30Oynutens CIIM/a. ITpodunakTrka pacipocTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

OK-01, OK-02,
OK-04

Pa3nen 4. PazMHoXkeHHe M HHIUBUIYAIbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.

| CoJnepkaHne y9eOHOTro MaTepuaia

OK-01, OK-02,
OK-04




JKW3HEHHBIN [TUKIT
KJIETKH

Knerounblii 1wk, WM SKM3HEHHBIM IMKI Kietku. MHTepdasza m muto3. Ilpomeccsr,
npoTekaromue B uaTepdase. Permkanus — peakuus marpuanoro cuareza JJHK. Ctpoenne
XpOMOCOM. XpOMOCOMHBIM Habop — KapuoTun. JAMIIOUAHbIN U ramjIouHbI XpOMOCOMHBIE
Habopbl. XpomaTunabl. lLluTONMOrMUEcCKME OCHOBBI Pa3MHOXKEHHS W HHIUBHIYAJIHLHOTO
pazBuTHsa opraHu3MoB. Jlenenue xnetku — wmuTo3. Cramum wMurtosza. Ilponeccst,
IIPOMCXOJAIIME HA pa3HbIX CTAAMAX MUTO3a. DHOJIOTMYECKHMH  CMBICI  MHTO3A.
ITporpammupyemasi rubesb KJIETKHU - allolTo3

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpPTraHU3MOB

Coneprxkanue yaueOHOro Matepuasia

®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecrosnoe U nojosoe. Buasl 6ecrosoro pasMHOXEHUS:
JIeTICHUE HA/IBOE M MIOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETATUBHOE
pasMHOXeHue. VICKyCCTBEHHOE KJIIOHUPOBAaHHE OPraHU3MOB, €r0 3HAUE€HUE JUIs CEJICKLIUH.
[TonoBoe pa3smMHOXKEHHE, ero oTm4us oT Oecnojoro. Meio3. Cranuu meiiosa. Ilpomeccsr,
IpoucxoJsue Ha craauax menosza. IloBenenue xpomocom B Meiosze. Kpoccunrosep.
buonornyeckuii CMbICI U 3HaUeHHE Melo3a. ['amerorenes — npouecc 00pa3oBaHUs MOJIOBBIX
KJICTOK y >KUBOTHBIX. [loJIOBBIE JKeJe3bl: CEMEHHUKU U siMuHUKU. OOpa3oBaHUe U pa3BUTHE
IOJIOBBIX KIETOK — TraMeT (CIepMaro30u[, SHLEKIeTKa) — CIepMAaTOreHe3 U OOIEHE3.
Oco6eHHOCTU CTPOEHUS SIMLIEKIETOK U ciepMaTo3ouaoB. OmnonorBopenue. IlapreHorenes

Tema 4.3.
NupuBunyansHoe
pa3BUTHE OPraHU3MOB

Copep:xanue yueOHOro MaTepuana

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). DOMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). JTallbl
SMOPHOHAILHOTO PAa3BUTUSl Yy TIIO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHWE, TacTPYIISIIHA,
opranoreHes. [loctomMOpuoHanmpHOe pa3BuTHE. THIBI TOCTIMOPHOHANBHOTO PAa3BUTHSL:
npsiMoe, HerpsiMoe (JTMYMHOYHOe). BrusHMe cpeabl Ha pa3BUTHE OPTraHU3MOB; (HaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIECHHBbIE YypoAcTBa. PocT M paszButue pacreHuil. OHTOreHes
IIBETKOBOT'O PACTEHUS: ABOHHOE OIUIOAOTBOPCHHE, CTPOSHHE CEMEHH, CTA K Pa3BUTHS

[IpakTrueckue 3aHATUS

Ne 3 «MHekmonHbIe 3a00ICBaHUS ¥ SMTUACMHH B HCTOPUN YETIOBCUCCTBAY.
No 4 «BaknuHanus Kak npoduaakTuka HHGEKITMOHHBIX 3a00JICBaHUIN

Paspnen 5. HaciieacTBEHHOCTh U M3MEHYHUBOCTh OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTHU
HacJIeI0BaHUs

Copep:xanue yueOHOro MaTepuana

[IpenMer u 3aiauu TeHETUKHU. Polb LUTONOTUU U SMOPHOJIOTHH B CTAHOBJICHUU T€HETHKHU.
Bxman poccuiickux U 3apyO0eXKHBIX YYEHBIX B pa3BUTHE TE€HETUKH. METOIbl TeHETUKH
(rHOpUIONIOTHYECKUH, IUTOTCHETHYECKUH, MOJEKYIsIpHO-TeHeTH4ecknuid). OCHOBHBIE
reHeTUYEeCKUE MOHATHUS. ['eHeTnuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKpEIMBaHUM.
3aKOHOMEPHOCTH  HAacle[OBaHMUA  IPU3HAKOB,  ycTaHOBiIEeHHble [.  Menzenem.
MonoruOpuaHoe CcKpeuMBaHue. 3aKOH eauHoo0paszus THUOPUIOB TMEPBOTO IOKOJEHHUS.

OK-01, OK-02,
OK-04




[IpaBuno momMuHUpOBaHUS. 3aKOH paACHICTUICHHMs] MPU3HAKOB. ['MIOTE3a YUCTOTHI TaMeT.
[TotHOE M HEmoJHOE JOMHUHUpOBaHME. J[UTMOPUAHOE CKpeIMBaHUE. 3aKOH HE3aBUCUMOTO
HACJIEIOBaHMUs Mpu3HAKoB. LluToreHeTHueckre OCHOBBI JIUTHOPUAHOTO CKpEIIMBaHUS.
AHanuzupyrolee ckpemuBaHue. lcnonb3oBaHHe aHATM3UPYIOIIETO CKPEIIMBAaHUS U
omnpeeNeHusl TeHOTHIIA 0CO0U

[IpakTHueckoe 3aHsATHE

Ne 5 Pemenne 3amau Ha ONpENEICHHE BEPOSITHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX
NPU3HAKOB MPU MOHO-, JHU-, MOJUTHOPUAHOM U AHAIM3UPYIOIIEM CKpPELIMBAaHUMU,
COCTABJICHUE M'€HOTUIIMYECKUX CXEM CKpEIIYBaHUs

Tema 5.2. Copep:xanue yueOHOro MaTepuana
CuermieHHOe CuemienHoe HacienoBanue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
HacJIeJOBaHHe HacJleJOBaHUI0 TeHOB. HapyiieHue creruieHnss I'€HOB B pe3ysibTaTeé KpPOCCHHIOBEpA.
MIPU3HAKOB XpOoMOCOMHAs TEOpHsl HACIECTBEHHOCTHU. | 'eHeTH4eCKHe KapThl.
I'enetuka moma. XpoMOCOMHOE ONpeaeseHue 1ojia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMeTHbie opraHu3Mbl. HacnemoBaHue NMpHU3HAKOB, CUEIUICHHBIX C
10JIOM
[IpakTHueckoe 3aHsATHE
Ne 6 Pemienue 3amau Ha OmpeleleHHE BEPOSITHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX
IIPU3HAKOB TIpU CLEIJICHHOM HACJE€JO0BAaHUHU, COCTABJIEHUE TIE€HOTUIIMYECKUX CXEM
CKpEIIMBAHUS
Tema 5.3. Coneprxkanue yaeOHOro Matepuasia
3aKOHOMEPHOCTHU W3menunBocTh. Bubl H13MEHUMBOCTH: HEHACIEICTBEHHAsI U Haclle[CTBeHHas. Ponb cpenbl B
M3MEHYUBOCTH HEHACJICICTBEHHONH HM3MEHYMBOCTH. XapaKTEPUCTHKA MOAM(DHUKAIMOHHON HM3MEHYHBOCTH.

Bapuanuonnsiii psig v BapuarmonHas kpuas. Hopma peakunu npusHaka. KoaudecTBeHHbIE
W KAaueCTBEHHBbIC TMPU3HAKM M HX HOpMa peaknuu. CBoiicTBa MOAU(DHUKAITMOHHOMN
M3MEHYHBOCTH.

HacnencrBennasi, uid TeHOTUIMYECKas HM3MEHYHMBOCTH. KoMmMOMHATHMBHAs H3MEHYHUBOCTD.
Meiio3 u TONOBOI mMpolecc — OCHOBA KOMOWHATUBHOM H3MEHYMBOCTU. MyTallmoHHAS
W3MEHYUBOCTh. Kitaccudukanus MyTanuii: TeHHbIC, XPOMOCOMHBIE, TeHOMHBIE. YacToTa u
OpUYMHB  MyTanui. Mytarennble (akTopbl. 3aKOH TOMOJOTHMYECKHX pPSJAOB B
HaCJICJICTBEHHOM N3MEHUMBOCTH
H. 1. BaBuioBa

HpaKTI/I‘leCKOG 3aHATHUC

No 7 PemeHne 3agady Ha OINpEIEICHHE BEPOSATHOCTH BO3HUKHOBEHHMS HACIIEICTBEHHBIX
HpI/ISHaKOB HpI/I paBJ'II/ILIHBIX THUIIaX B3aHMOIlefICTBHﬂ I'CHOB, COCTaBJICHHUC I'CHOTHUIIMYCCKUX




CXEM CKpCIIMBaHUs

Tema 5.4.
T'eneruka yenosexka

Coneprxkanue yaeOHOro Marepuasia

I'eneruxka 4enoBeka. Kapuorun dyenoBeka. OCHOBHBbIE METOJbI TEHETHUKH YEJIOBEKA:
TCHECAJIOTUICCKUH, OJNM3HEIOBBIA, IMTOTCHETUICCKUH, OMOXMMHYECKUN, MOJICKYIISIPHO-
reHetnueckuii. CoBpeMEHHOE OIpe/eieHUe TeHOTHUIA: MOJHOINEHOMHOE CEKBEHHPOBAHME,
FeHOTUIHPOBaHUE, B TOM unciie ¢ nomoursto [11IP-ananu3a. Hacnencreennsie 3a00aeBaHus
YeJIOBeKa: TEHHbIe O0Je3HHM, OOJE3HM C HACJEICTBEHHOW IMPEeApacioIoKeHHOCTHIO,
XpoMOcOMHBIe OoJie3Hn. CoMaTHYeCKHe W TeHepaTuBHBIC MyTanuu. CTBOJIOBBIC KIICTKH.
[Ipunnumner  370poBOTO  OOpa3a JKM3HU, JHATHOCTUKH, MPOPWIAKTHKH W  JICUCHUS
FeHETUYECKUX  Oose3Heil.  MeOuKO-TeHEeTHYEeCKOe  KOHCYJIbTUpPOBAaHUE.  3HAUYCHHE
MEIUIIMHCKOW TEHETUKH B TIPEAOTBPAIICHUU M JICYCHHH T'C€HETHYCCKUX 3a00JICBaHMI
YyeJI0BeKa

[IpakTrueckoe 3aHsATHE

Ne 8 «CocraBiieHre U aHalIn3 POAOCIOBHBIX YCJIOBCKA»

Pa3znea 6. DBoaronuon

Hasg OHoJIOrus

=)}

Tema 6.1.
DBOIIOIIMOHHAS
TEOpHS
U €€ MECTO
B Onosoruu

Copep:xanue yueOHOro MaTepuana

[IpeanochuIKu BOBHUKHOBEHHUS YBOJIIOIIMOHHON TEOPUH. DBOJIOIMOHHASI TEOPHS U €€ MECTO
B Ouonoruu. BnusHHE SBONIOIMOHHON TEOpUM Ha pa3BUTHUE OMONOTHMM M JIPYTHX HayK.
CaupnerenbcTBa 3Botonuu. [laneoHTonornueckye: nocie10BaTeaIbHOCTD MOSBICHUS BUAOB B
MaJeOHTOJIOTUYECKON JIETONUCH, TepexoaHbie Gopmbl. buoreorpaduyeckue: CXOACTBO H
paznuune dayH u GIop MaTEpPUKOB M OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA M PA3ITUIUS
SMOPUOHOB Pa3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aQHAJIOTUYHBIC, PYAUMEHTAapHBIE OpraHbl, AaTaBU3MBL. ~MOJEKYISIPHO-OMOXUMHUYECKHUE:
CXOACTBO MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX IyTeil y Bcex
YKUBBIX OPTaHU3MOB.

OpomounonHas Teopusa Y. Jlapuna. IIpennocbulku BO3HUKHOBEHHSI JapBHHU3MA.
JIBWOKyIIEe CHJIBI JBOJIONMK BHAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOKEHUE MPHU
OTPaHUYEHHOCTU PECYpPCOB, HeolpeneiaéHHas HU3MEHYUBOCTh, OOpb0a 3a CyIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBontonus

CoJneprxaHue ya4eOHOTro MaTepuaia

Cunternueckas teopust sBosonuu (CTO) u e€ ocHOBHBbIE MOJOXKEHHUA. MHKpPO3BOIIOLHUS.
[Tomynsauus kak eqMHNUIIA BUJIA U DBOIIOLUH.

JIBmwkyniie cuiibl ((hakTOpPBI)IBOIIONMHA BHIOB B IpHpoJe. MyTalmMOHHBIM Tpouecc u
KOMOMHATHBHAs M3MEHUYUBOCTh. [lomynsnuoHHble BOJIHBI M Apeild reHoB. M3omsauus u
murpaiis.  EcTecTBeHHBIH  0TOOpP — HampaBisioumii  dakrtop 3Boionud. DopMbl

OK-01, OK-02,
OK-04




ecTecTBEHHOro oroopa. [IpucnocoOneHHOCTh OpraHM3MOB Kak pe3yjibTaT 3BOJIOIHU.
[Tpumepsl npucmocoOsieHN y opraHu3MoB. ApoMopho3bl W HIMOafanTanuu. Bug u
BunooOpa3oBanue. Kpurepuu Buga. OcHoBHbIE (OpMBI BUI000pa30BaHus: reorpapuueckoe,
9KOJIOTHYECKOE

Tema 6.3.
MaxkpoaBostonus

Copepxanue yueOHOro MaTepuana

MaxkposBomrorus. Dopmbl  dBoMONKMK:  (PUIIETHYECKAs, JUBEPICHTHAs, KOHBEPreHTHas,
napajuiensHasi. HeoOpaTuMOoCTh 3BOJIIOLHMH

[TpakTHueckoe 3aHATHe (Ha BEIOOP MPEnojaBaTeis)

Ne 9 «CpaBHeHune BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO»
i «Onucanue Npucnoco0IeHHOCTH OPraHru3Ma U €€ OTHOCUTEIBHOTO XapaKTepay

Pa3nes 7. Bo3HMKHOBeHMe M pa3BUTHE KU3HHM Ha 3eMiie

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

Copep:xanue yueOHOro MaTepuana

JloHayuyHble TNpEACTaBICHUS O 3apOKJIEHUU >KU3HU. HayuHble TMIoTe3bl BOSHHUKHOBEHMS
KU3HU Ha 3emiie: abuoreHe3 W MaHCHepMus. XUMUYecKas 3BOJIONUsA. AOUOTeHHbII CUHTE3
OpraHMYECKHUX BEUIECTB U3 HEOPraHWYEeCKUX. OKCIEPUMEHTAIbHOE MOJATBEPKICHUE
XUMHUYECKON 3Bojronuu. HawanbHble sTambel Omonormdeckoi spomtonuu. 'mmoresa PHK-
Mupa. @opMupoBaHHEe MEMOPaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKIETKH. llepBbie
KJIETKHM U UX 3BONOLUsA. POPMUPOBAHNE OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3paM u nepuojam. Karapxeil. Apxeiickas U mpoTepo30icKas
opbl. [laneosolickas spa u e€ mepuonabl: KEeMOpPUNCKUN, OPAOBUKCKHUH, CUIYPHUICKUH,
JI€BOHCKHM, KAMEHHOYIOJIbHBIN, NIEPMCKHA. Me3030cKas spa U €€ Mepruobl: TPUACOBBIM,
IOpcKuii, MenoBod. KaitHo3oMckas »pa U €€ Nepuoibl: MaleOreHOBbIM, HEOTCHOBBIM,
AHTPONOT€HOBBIM.

Tema 7.2. Coneprxanue yueOHOro MaTepuaia
Cucrema Cucrema OpraHm4eckoro Mupa Kak OTpakeHHE HBOJMIOLMUA. OCHOBHBIE CHCTEMaTHYECKHE
OpPraHMYECKOIo MHUpA. | ITPYINIbl OPraHU3MOB. XapaKTEpPUCTHUKA KJIMMAaTa U Ie0JOrM4ecKHX IpoueccoB. OCHOBHBIE
IIpoucxoxnenue ATambl SBOJIIONMU PACTUTEIBLHOTO W JKUBOTHOTO MHpa. Apomopdo3bl y pacTeHHWid u

YeJI0BEKa — XKUBOTHBIX. [losIBIIEHNE, pacuBET U BBIMUPAHHUE IPYII )KUBBIX OPTraHU3MOB.

AHTPOIIOTCHES OBontonusl  4ejaoBeKa. AHTpPONOJOrusi Kak Hayka. Pa3BuTue mnpeacTraBieHuUd o
IIPOUCXOXKACHUN 4YeloBeKa. Meroabl M3ydeHMsl aHTpomnoreHesa. CXoICTBa M pas3indus
4yeloBeKa U KUBOTHBIX. CHCTEMaTH4ecKoe IIOJIOKEHHE 4YesloBeKa. JIBMXKyIIHe CHJIb
(paxropsr) anTpomnoreneza. HacnencTBeHHass HM3MEHUYMBOCTb M E€CTECTBEHHBIM OTOOD.
OOuiecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHHA TPYa, MBIIIJICHHE, pEYb

Tema 7.3. CojneprxkaHue y9eOHOTro MaTepuaia

OCHOBHEBIE CTaaNM

OCHOBHEBIE CTaJlud M BCTBHU OBOJJIOIMH YCIOBCKA: ABCTPAJOIIMTCKH, YenoBek YMGHBIﬁ,

OK-01, OK-02,
OK-04




9BOJJOIHNH YCJIOBCKA

Yenosek npsamMoxonsauui, YenoBek HeaHAepTanbCKUi, UeloBeK pa3yMHBIM COBPEMEHHOTO
tuna. Haxonku MCKOMaeMbIX OCTaHKOB, BpeMsl CyIIECTBOBAHHUs, 00JIaCTh pacIpoOCTpaHEHUS,
00BEM T'OJIOBHOI'O MO3ra, 00pa3 >KU3HHU, OPYAHUS.

Yenosedeckne pachkl. OCHOBHBIC OOJIBIITHE pachl: €BPOICOWIHAS (EBpa3uiiCKas), HErpo-
aBcTpaJiouJiHast (PKBaTopuaibHas), MOHIOJOMAHAs (a3uaTcKo-aMepHKaHcKas). UYepTbl
MPUCTIOCOOJIEHHOCTH MPEICTAaBUTENIEH YEIOBEYECKUX pac K YCJIOBHUSIM CYILIECTBOBAHMS.
EnuncTBO yenoseueckux pac. Kpuruka pacuzma

[IpakTuueckoe 3aHaTue (Ha BEIOOP NpenojaBaTeis) 1
Ne 10 «Bpems u myTu pacceneHus YeJloBeKa Mo IIaHeTe)
win «IIprcrmoco0IeHHOCTh YeI0BeKa K Pa3HbIM yCIOBUSAM Cpe/ibl. BiusHue reorpadudaeckoit
cpeibl Ha MOPGhOJIOTHIO U (DU3HOJIOTHIO YETIOBEKa
Pasnen 8. OpranusMsbl M OKpykamias cpeaa 4
Tema 8.1. Coneprxanue ydeOHOTro MaTepuaia 2
Okonorus DKOJIOTUs Kak HayKa. 3a/laqdl ¥ pa3JieNbl SKOJIOruU. MeTOo bl SKOJIOTHUECKUX HCCIICTOBAHMMA.
Kak Hayka. Cpenpl DKOJIOTMYECKOEe MHPOBO33PEHHUE COBPEMEHHOIO uesoBeka. Cpelpl OOMTaHMSI OPraHHU3MOB:
KU3HH. BOJHAs, HA3€MHO-BO3JYILIHAs, IIOYBEHHAs, BHYTPHUOPTaHU3MEHHAA. KOJOTHYECKHE
DKOJIOTUYECKHUE dakropel. Krnaccudukamus 3KOJIOTHYECKUX (HAKTOPOB: aOMOTHYCCKUE, OMOTHUYECKHE W
(hakTopbl anTpornioreHHsle. JlelicTBue SKOJIOrMYecKUX (HaKTOPOB Ha OpraHu3Mbl. AOMOTHYECKHE
(bakTOpHI: CBET, TeMIEpaTypa, BIaKHOCTh. Dortonepuoausm. [IpucrocobdieHuss opranu3MoB
K JeicTBUIO abmoTthdeckux (akTopoB. buonorumdeckue putmbl. brortnueckume (akTophl. OK-01, OK-02,
Bunet OWOTHMYECKMX  B3aUMOJCHCTBUN: KOHKYPCHIIMS, XHITHUYECTBO. I[lapasuTusm, OK-04, OK-07
MyTyalu3M, KOMMEHCANu3M (KBapTUPAHCTBO, HAXJICOHMYECTBO), aMEHCAIN3M, HEUTpaIu3M.
3HaueHne OMOTHUYECKHX B3aMMOJICHCTBHUI JJISl CYIICCTBOBAHHSI OPTaHU3MOB B IPUPOIHBIX
co00I11IeECTBAX
Tema 8.2. Coneprxkanue yaueOHOro Matepuasia 2
DKOJIOTUYECKHUE DKOJIOTUYECKHE XapaKTepUCTUKU momyinsiuud. (OCHOBHBIE TIOKa3aTedd  MOIMYJISIIIHH:
XapaKTEPUCTUKU YUCJICHHOCTh, IUJIOTHOCTh, POXIAEMOCTh, CMEPTHOCTh, MNPUPOCT, Murpamus. JuHamuka
HOMYJISIIIAH YHCJICHHOCTH MOMYJISIUY U €€ PeryIsiius
[pakTHYECKOE 3aHSITHE 1
No 11 «Iloyicu€T MIOTHOCTH NOMYJISIIMNA Pa3HbIX BUIOB PACTEHUN»
Paznen 9. CoobOmecTBa H DK0JI0rHYeCKHE CHCTEMbBI 10 OK-01, OK-02,
Tema 9.1. Coaepkanue yueOHOro MaTepuaia 2 OK-04, OK-07
CoobmecTBa CoobmectBo  opranm3mMoB  —  OwoneHo3.  CTpykTypsl  OuomeHo3a:  BUAOBaf, IIK...
OpraHHU3MOB, MIPOCTPAHCTBEHHAs, Tpodudeckas (muiienas). Bunbl-nomuHantel. CBsi3u B OHOLIEHO3E.
IKOCUCTEMBI Okojorudeckne cuctembl (3kocucreMbl). IloHsTHe 00 3KOCHCTeMe U OHMOTEOICHO3E.




OyHKIMOHAIBHBIE KOMIIOHEHTHl SKOCHUCTEMBI: IPOJYLIEHTbI, KOHCYMEHTbI, PEIYyLIEHTHI.
KpyroBopot BemecTB U MOTOK HEPTUU B KOcHcTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetu. OCHOBHbIE ITOKa3aTeNd 3KOCUCTEMBL: OHoMacca,
MIPOAYKIUSA. DKOJOTHUECKUE MUPAMUIBI: MPOIYKIMH, YHCICHHOCTH, Onomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIsiiysl, pazButue. CyKieccus

Tema 9.2. Coneprxkanue yaueOHOro Matepuasia

[Ipupoxansie [IpupoaHble HKOCHCTEMBI. JKOCHUCTEMBI peK U 03&p. OKOocucTeMa XBOWHOTO WIIH

HKOCHUCTEMBI [IUPOKOJINCTBEHHOTO neca. AHTpPOTIOT€HHBIC IKOCHCTEMBI. ATPOIKOCUCTEMBI.
Ypbookocucrembl. buonornueckoe u  XO3SMCTBEHHOE 3HAYEHHE AarpodKOCUCTEM H
ypOo3kocucteM. buopaznooOpazue kak (GakTop YCTOMYMBOCTH 3SKocucTeM. CoxpaHeHUe
OHMOJIOTMYECKOro pa3HooOpasus Ha 3emiie

Tema 9.3. Copep:xanue yueOHOro MaTepuana

buocdepa — Yuenne B. . Bepuaackoro o 6mocdepe. ['panuniibl, coctaB u cTpykTypa ouocdepsl. XXusoe

rio0anpHas BemiectBO M ero (Qynkmun. OcobeHHOocTH OMOCheEpbl Kak TI00AJbHOW 3KOCHUCTEMBI.

JKOCHCTEMA 3eMITH

JluHaMU4YecKoe paBHOBeCHE W OOpaTHas CBs3b B Ouocdepe. KpyroBopoThl BeEmIeCTB U
OMOTCOXMMHUYSCKAE IHKIBI 3JEMEHTOB (yrjiepojaa, a3oTa). 3O0HAIBHOCTH OHOC]EpHI.
OcHOBHbIE OHOMBI CYIITN

Tema 9.4. IIpodeccnonanibHO OPHEHTHPOBAHHOE coJep:kaHue (coaeprKaHue MPHUKJIIATHOIO
Bnusnne MO/1YJIfA)
AHTPOIIOTEHHBIX YenoseuecTBO B O6uochepe 3emau. AHTpONOreHHbIe U3MeHeHus1 B ouocdepe. I'mobGanbHbIe
¢dakTopoB Ha sKostorudeckue mpodiembl. CocylmiecTBOBaHHE NPUPOAbI M denoBedecTBa. CoxpaHeHHE
ouochepy Ouopa3zHooOpa3usi Kak OcCHOBa ycTroWumBocTH Ouocdeprl. OcHOBa palMOHAIHLHOTO
yOpaBjieHUsT TPUPOAHBIMH pECypcaMM W WX HCHoJb30BaHue. JlocTikeHuss OUONOTMU U
OXpaHa MPHUPOJIbI
[TpakTrueckoe 3aHsTHE (Ha BBIOOP MPENoaaBaTENsl)
Ne 12 «OTx0/1b1 TPOU3BOICTBA»
W «DKOJIOTHYECKHE aCIIEKThI MPO(PECCHOHAITBHOMN TeITeITHHOCTIY
win «[Ipodunaktuka npodhecCuoHaTbHBIX 3a00JIeBaHUIN
i «BiusiHue MPOU3BOICTBEHHBIX (DaKTOPOB HA OPTaHU3M YEIIOBEKA)»
Tema 9.5. IIpodeccuonajibHO OpUEHTHPOBAHHOE COAepP:KaHHe (coaep:KaHHe MPHUKJIATHOTO
Bnusiaue counanbHO- | MOAYJIsT)
9KOJIOTHYECKUX 3710poBbe U €ro cocrapisomue. OakToppl, MOJTOKUTEIBHO U OTPULIATEILHO BIUSIOLIME HA

¢dakTopoB Ha
3JI0POBBE YEJIOBEKA

opraHusM denoBeka. [IpoOiemMa TEXHOTEHHBIX BO3JCHCTBHI Ha 3/I0pPOBbE UEIOBEKA
(37eKTpOMarHUTHBIE IM0JIA, OBITOBAs XHMMHSA, H30BITOUHBIE NIyMBbl, pagualus M T.IL.).
ApnanTtanusi  opraHu3Ma ueloBeKa K (QakTopaM okpyxkaromed cpensl. [IpuHIMIBI




dbopmupoBaHus 310poBhecOeperaromero nopeaeHus. Ouzndeckas akTHBHOCTh U 3/I0POBBE.
broxuMuyeckne acreKkThl palliOHAIBHOTO MUTAHUS

JlaboparopHsble 3aHATHS

Ne 3 «YMcTBeHHAs pabOTOCIIOCOOHOCTE)

win «Bnusaue abnotndyeckux (GakTopoB Ha YenoBeKay (B Ka4eCTBE TPUITEPOB, CHUIKAIOLINX
paboTOCTIOCOOHOCTh,  MCIOJB30BATh  YCIOBUS ~ OCYIIECTBICHHS  MPO(ECCHOHAIBLHOU
JESTeIbHOCTH: IIIyM, TEMIIEpaTypa, pu3ndecKast Harpy3ka u T.1.)

Paznen 10. Cesiekuusi OpraHn3MoB, OCHOBbI O0HOTEXHOJIOTHH

Tema 10.1.
Ceneknus
KaK HayKa U Ipolecc

Copep:xanue yueOHOro MaTepuana

Cenekiusi Kak HayKa W Ipolecc. 3apokKIeHHe CeleKIuu U gomectukanus. Ydyenue H. U.
BaBuioBa o meHTpax MHOrooOpasvsi W TMPOMCXOXKIEHHUS KyIbTYPHBIX pacTeHuid. LleHTps
IIPOUCXOXKACHNUS JIOMAIIHUX XUBOTHBIX. CopT, nmopoxa, mrtamMm. COBpPEMEHHBIE METOJBI
CEJICKIIUU. MaccoBsblit
U WHIUBUIYAJIbHBIA OTOOPBHI B CENEKIMH pAacTeHUW M KUBOTHBIX. OIllEHKa 3KCTEpbepa.
bnuskoposcTBeHHOE cKpelyBaHue — MHOpuAMHI. YUucras auHus. CKpeuMBaHUE YUCTBIX
munuil. ['ereposuc, unm rubpuaHas cuna. HepoacTBeHHOE CKpelMBaHHEe — ayTOpPWIMHT.
Otnanénnas tuOpuamsanus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M IIOJIy4eHHe
MOJUILIONAOB. JIOCTHXKEHUS CEJIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBEI
OMOTEXHOIOTUA

buorexHonorust kak oTpaciib NPOU3BOACTBA. ['eHHas WHXKEHepus. OTambl CO3JAAHUS
pexomOunanTHOU JIHK u Tpancrennsix opranusmon. Kierounas unxenepus. Kierounsle
KYJBTYpBI. MUuKpOKIIOHAIBHOE Pa3sMHOXXEHUE pacTeHUHN. KitonnpoBanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U ITUYECKHE
npo6aembl. MO — reHeTndecKku MOAN(PHUINPOBAHHBIE OPTaHU3MbI

Tema 10.3.
buorexnonoruun
B )KU3HH U Npodeccuu

HpO(l)eCCI/IOHaJ'[bHO OPUEHTHPOBAHHOE€ COIECPKAHUEC (conepmaﬂne NPUKJIATHOI'O

MOLYJIs1)

OCHOBHBIE HANpPaBJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH B TPOPECCHOHATLHON IeATEIIbHOCTH
YyeJIOBEKa. Mertoanl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OTHKa
OMOTEXHOJIOTHYECKUX

U TEHETUYECKUX »JSKcnepuMeHToB. llpaBuna mnowcka u aHaim3a OHMOIKOJIOTHYECKOM
nHpopmaruu

U3 Pa3IMYHBIX MCTOYHMUKOB (Hay4yHass U y4yeOHO-Hay4yHas JINTEpaTypa, CPeACTBa MacCOBOU
uHpopmauuu, cetb IHTEpHET U Apyrue)

HpaKTI/I‘leCKOG 3aHATHUC

OK-01, OK-02,
OK-04, OK-07
1IK...




Ne 13 Keiicel Ha aHanmu3 WHPOPMAIMK O HAYYIHBIX JOCTH)KCHHUSX B O00JACTH T€HETHYCCKHX
TEXHOJIOTH, KJIETOYHOW MH)KEHEPUH, TUIIEBBIX OMOTEXHOIOTHH.

Ne 14 3ammra keiica: mpeacTaBleHUE pPE3YyJIbTaTOB pEIIEHUs KEWCOB (BBICTYIUIEHUE C
MIPE3CHTALINECH )

Pazpgen 11. Pemrenue keiicoB B 00,1aCTH OMOTEXHOJIOT A 6
Tema 11.1.1. IIpodeccnonanbHO OPHEHTHPOBAHHOE coJepkaHue (coaeprKaHue MPHUKJIATHOIO 6
buorexnonorun MO/1YJIfA)
B IIPOMBILIJIEHHOCTH | Pa3BuTHE NMPOMBINIIICHHON OMOTEXHOJIOTHH U €€ MPUMEHEHUE B JKM3HU UYEJIOBEKAa, MOUCK U
aHanu3 UH(pOpPMALMK U3 Pa3IMYHbIX UCTOYHUKOB (HaydHas U yueOHO-Hay4yHas JHUTEpaTypa, OK-01, OK-02,
CpeacTBa MaccoBoil nH(popMaluu, cetb IHTepHeT u apyrue) OK-04, OK-07
[IpakTuueckue 3aHATHS 4 IIK...
Neo 15 Keiicel Ha aHanu3 uHQOpPMAIMH O PA3BUTHHU MPOMBIIUIEHHON OHOTEXHONOTHH (10
MUHU-TPYIIIIaM).
Ne 16 3ammra keiica: mpeacTaBieHUE pE3YIbTaTOB PEIIEHUS KEWCOB (BBICTYIUIEHUE C
MIPE3CHTALINCH )
IIpome:xxyTounasi arrectamusi (muddepeHInpOBaHHBIN 3a4ET)
Bcero: 72




3. YciioBus peajiuzani NporpaMmmsl 001eo0pa3oBaTe/ibHOM JUCHUIIIMHBI
3.1. A peaqu3anuy NporpaMmbl JMCUMINIMHBI JOJIKHBI OBITH NPEAYyCMOTPEHbI
cJeAyoLue CreHaJbHble IOMEIICHHS:

Kabunet «buonorun», ocHaIeHHbIH 000PYJOBAaHUEM: CTOJ JEMOHCTPAIIMOHHBIN
(c pakoBUHOM, NOJIBOAKOM U OTBEIEHUEM BOJbI, CAHTEXHUKOW, 3JIEKTPUUYECKUMHU
pO3EeTKaMH, aBTOMAaTaMU aBapUWHOTO OTKIIIOUEHHUS TOKa), JaOOpaTOPHBIM OCTPOBHOM
CTOJI (IBYXCTOPOHHU, c 3alUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKHMM IOKPBITHUEM, HAJICTOJIBEM, C IIOACBETKOM M 3JIEKTPUUECKUMU
pPO3€TKaMHM, IMOABOJAKOM M OTBEIECHUEM BOJbl U CAHTEXHUKOM), CTyJ] JIaDOpaTOPHBIN
IIOBOPOTHBIN, PETYIUPYEMBIH IO BBICOTE.
[IpumepHBIii TepeueHb AEMOHCTPALMOHHOIO U JIa0OpaTOPHOTO 000PYJOBaHMSL.
JleMoHCTpallMOHHOE 000PYAOBAHUE U MPUOOPHI:
— KOMIUIEKT BJIaXHBIX IIPENAPAaTOB JEMOHCTPALOHHBIN
— KOMIUJIEKT TrepOapueB MO CHUCTEMATUKE pPAcTeHUH C  OINpeneauTeIbHbIMU
KapTOYKaMu
— KOMIUIEKT KOJUICKIIUN 1€MOHCTPALIMOHHBIN
— ¢ POBOK MUKPOCKOI OMHOKYJISIPHBIH (C KaMepoii)
JlabopaTopHO-TexXHOJIOTHYecKoe 000pyoBaHue (J1aboparopHoe 000pyI0BaHUE,
MIPUOOPBI, HAOOPHI JIJIsT AIKCIIEPUMEHTA, HHCTPYMEHTHI):
—  MOJENH, MYJISKU, alllIMKAAH
— KOMIUIEKT MOJIeJIeH-anIuIMKalui JEMOHCTPALMOHHBINI
— KOMIUIEKT aHAaTOMUYECKUX MOJEIEN TEMOHCTPALIMOHHBIN
— Ha0Op NaJICOHTOJIOTHYECKUX MYJISKER
— KOMILJIEKT OOTaHMYECKHUX MOJIETEeH TEMOHCTPAIIOHHBIHA
— KOMIUIEKT 300JIOTHYECKUX MOJENEN TEMOHCTPALIMOHHBIN
— KOMIUIEKT MYJISKEH JEMOHCTPALIMOHHBII
— CKEJIET YeJI0oBeKa
— TOpC YesoBeKa pa300pHbIN
— KOMIUIEKT MOJieJIeH

— KOMIUICKT CKCJICTOB PAa3JIMYHbIX KJIACCOB JKUBOTHBIX



— TaONMIBI penbedHbIC

— JIEMOHCTpPAIIMOHHBIC YIeOHO-HATIISIHBIC TTOCOOHS

— KOMILJICKT TOPTPETOB JijIsl ohopMITeHUST KaOMHETa

— mabopaHTCcKas Juisd KaOWHeTa OMOJIOTHH U SKOJIOTUH

— CTOJI C SAMIMKAMH ISl XPaHSHUS/ TyMOOH

— Kpecyio opucHoe

— CTOJ JIaDOPaTOPHBIA MOEUHBIN

— CyIIMJIbHAS TaHEeIb IS TOCY/IbI

— mKkad A XpaHeHHUs] Y4eOHBIX TTOCOOUH

— mkad U1 XpaHEeHUs BIaXKHBIX MTPETIapaToB, 3aMMPAIONTUIICS Ha KITF0Y
— mkad I XpaHeHus 1a00paToOpHO MOCY b/ TIPUOOPOB
— J1abOpPaHTCKHUH CTOJ

— CTyJ JIabOpaTOpHbIN

— KOMIUJIEKT €pIIeH NIl MBIThS JJAOOPATOPHOU MOCY/IBI

3.2. Mu¢popMmaniuoHHOEe 00ecredeHne peaju3anu NporpaMmmbl

3.2.1 OcHOBHBIE IEYaTHBIC U3TAHUS
1.benses JI.K., Apimmui .M., Ky3nernosa JI.H. u ap. buonorus (6a3o0Bbiii ypOBEHB).

10 xmacc. — M., 2025.

2.Monnesa A.1O. buonorus. Beck mKkoapHBIN Kype B cxemax u Tabmumax. — M., 2022.
3.®enepanbhblii 3aK0H OT 29.12.2012 No273-D3 «O6 obpazoBanuu B Poccuiickoii
Oenepanm».

4 Ilpuxa3z Munobpuayku Poccun ot 17.05.2012 Ne 413 «OG0 yTBepKIeHUN
(benepanbHOro rocy1ap-CTBEHHOI0 00pa30BaTEIbHOrO CTaHAApTa CPEHETO (TIOJHOTO)
o01ero oOpa3oBaHUsY.

3.2.2 OCHOBHBIE 3JICKTPOHHBIC U3TAHUS
1.3. VYueOusrif onnaiin Kkypce.buonorus 11// MobunsHOe 371€KTpOHHOE 00pa30BaHUE:
[caiiT]. — 2022. - URL: https://educont.ru/courses/list/course/136584c5-¢32¢-4696-

8b4c-18639ead4abb (mara obpamenus: 23.01.2025).
3.2.3 JlonogHUTEIbHBIC UCTOYHUKH (TIPH HEOOXOUMOCTH )



4. KoHTpPoJib W OIleHKAa Pe3yJbTaTOB OCBOEHHUsI 00Ie00pPa30BaTEIbHOI
AUACTUTLTHHBI
KonTpoib ¥ oOmeHKa pE3ylbTaTOB OCBOCHHUS  00IIe00pa3oBaTeIbHOM

JTUCIUIUTMHBI PACKPBIBAIOTCS Yepe3 JUCHUIUIMHAPHBIE Pe3yJbTaThl, HANIPaBICHHbIC Ha
dbopmupoBaHre OOMMUX W MPOPECCHOHAIBHBIX KOMIICTCHIIMM IO pa3jieliaM U TeMaM

CoJIepKaHusl y4eOHOTO MaTepuana.

Ob6mas/npodeccuonanbHasi
KOMIeTEeH U

Paznen/Tema

Tun OLIEHOYHBIX

MeponpusTHS

OK 01. Bsibupars crocoObl
perieHus 3a1a4
po(hecCHOHATLHOM
JIeATEIbHOCTH TPUMEHHUTEIEHO
K Pa3IUMYHBIM KOHTEKCTaM

Temsr 2.1 -2.3,3.1- 3.3, 4.1-
4.3,5.1-54,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.411-0/c3, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-o0/c

OO6cyxeHue o Borpocam
JCKIIUU

Pa3pabotka rioccapust
3anoiHeHne  CPaBHUTEIBHBIX
Ta0IHIL

TectupoBanue

VYeTHbII onpoc

JIMKTaHT Ha HCIIOJIb30BaHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTHH U CUMBOJIUKH
NuauBunyanpHast
camocTosTelbHas paboTa
[IpencraBnenue  pe3ynbTaTOB
MPAKTUYECKUX paboT
KonTponsHbie paboThl

3amuTa TBOPUYECKHUX paboT

3amura WHIUBUTyJIbHBIX
MIPOCKTOB
Brinonaeunue 3aJIaHUN

HpOMe)KYTOqHOﬁ aTTCCTalln

OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi JUCKycCCHs 110

COBPEMECHHBIC cpenctsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpOCaM JIEKIUK

MOMCKA, amanusa | 71.73 81, 82, 9.1-9.3, PazpaboTrka MeHTaJIBHOM

wgopatn, | SAofe, 9SThole, 101 [ p L sana

u nH(pOpMaIMOHHBIC 10.2, 10.311-0/c, 11.111-0/c 71a00paTOPHBIX pabOT

TEXHOJIOTHH ISl BBITTOJTHCHHS [IpencraBnenue pe3ynbTaToOB

3a71a4 npodecCHOHAIbHON MPaKTUYECKUX PaboT

JIeATCIIbHOCTH [IpencraBieHue ycTHBIX
COOOIIICHUH C Mpe3eHTaIUeH,
MOATOTOBJICHHBIX 110 TIEPEUHIO
HMCTOYHHUKOB,
PEKOMEHI0BaHHBIX
MIPEno/IaBaTelieM

OK 04. O¢dexruBrno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OOcyxeHrEe O BOIPOCaM

B3aMMO/IEHCTBOBATh U | 43,5.1-5.4,6.1-6.3, 7.1-7.3, | ieKuuu

paboratb B
KOMaH/1e

KOJUICKTUBE U

8.1,
9.411-o/c,

8.2, 9.1-9.3,
9.5IT-o/c, 10.1,

[IpencraBnenue pe3ysnbTaTOB
MPAKTUYECKHUX paboT

3 TIpodeccHOHAIBEHO OPUEHTHPOBAHHOE COEPIKAHUE (COMEPKAHIE IPUKIIATHOTO MOJLYJIs)




10.2, 10.3I1-o/c, 11.1I1-o0/c

3amuTa TBOPUYECKHUX paboT
3amuTa WHIUBHUIYaJIbHBIX
IIPOEKTOB

OK 07. ConencTBOBaTh
COXPaHEHHUIO OKpY’KaroIeu
Cpelbl, pecypcocOepeKeHUIO,
MPUMCHSITH 3HAHUS
00  M3MEHeHMHM  KJIMMATa,
IPUHLINIIBI OepeKITMBOTO
NpoM3BOACTBA,  d(PPEeKTHUBHO
JIEHCTBOBATH

B tlpeSBI;I‘la.l‘;IHbIX CUTyaluiax

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-4.3, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 82, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.3IT-0/c, 11.111-0/c

OO6cysxaeHue 1o Bornpocam
JEKIUU

Pa3pabotka rioccapust
3aMojHEeHUe  CPABHUTEIBHBIX
TadJIMUIL

TecTtupoBanue

YcrHbIi onpoc

JIMKTaHT Ha UCIOJb30BAaHUE
apryMeHTOB, OHOJOrHYECcKOn
TEPMHUHOJIOTMH U CUMBOJIUKH
NuausunyansHas
camocTosTelbHasg paboTa
[IpencraBnenue  pe3ysbTaToOB
NPaKTUYECKUX padoT
KonTponbHbie paboThl

3ammTa TBOpUECKUX padoT
3amura UH/IUBUyaJIbHBIX
IIPOEKTOB

Beinonnenue 3ananuii
IPOMEKYTOUHOM aTTecTaluu

K 1.1.
pabouee MecTo, 000pyI0BaHUE,
CBIPbC, HCXOIHBIC MATCPUAJIbL

IToaroraBnuBarth

ISt 00paboTkH CBIPBSI,
IIPUT'OTOBJICHUSA
nosrygabpukaroB B

COOTBETCTBUH C UHCTPYKIIUAMU
H perilaMCHTaMU

IT-o/c




5. MEPOITPUATHSL, 3AIVIAHUPOBAHHBIE HA IEPHO/I PEAJIMBAIINA
OBIIEOBPA3OBATEJABHOM YYEFHOM JUCLHUIIJIUHBI

Mara Conepxanne u ¢popmbl Mecro Koani
AeATEJIbHOCTH nposegenus | OK
Cooepoicanue - obwjas xapakmepucmuxa
Meponpusimusl.
OKTs16pB - [ToaroroBka y4acTHUKOB U ITPOBEICHUE I'BIIOY JIP24
JeKaophb €XKETOTHOM TEXHUKYMOBCKOM OJIUMITHAA/IbI «TTT»
(e’xero/1Ho) 1o o01ieo0pa3zoBaTeIbHBIM YYECOHBIM
IUCUUIUIMHAM B 2 Typa: 1 Typ —
OTOOPOYHBIN 3a0UHBIH, 2 TYp — PUHATBHBIH,
OYHBIN

Hexabpb [ToaroToBKa y4aCTHHMKOB Y TPOBEICHUE I'bIIOY JIP23
(eXeroaHoO) Hexenmu EM/] «TTT» JIP24
JIP26
@®epanp | IloaroroBka u conpoBoxaeHue yyactHukoB | ['BIIOY JIP24
00JIaCTHOM CTYICHUYECKON HaydHO- «TTT» JIP25
TEXHUYECKON KOHpepeHITNH «MOoT0aEXKD. JIP26

Hayka. TexHomoruu npou3BoJCTBa
deBpalib [ToaroroBka cTaTbu JJjIs MyOJIMKAIIMH B I'BIIOY JIP24
COopHHKaxX MaTepUasIoB MO UTOTaM «TTT» JIP25

CTYJICHYECKHX KOH(DepeHuui

Exxeromno VYuyacTtue B OArOTOBKE U MPOBEACHUE I'BIIOY JIP23
HEJICJIM CIIEHUATIbHOCTEN OTAEIICHUS «TTT» JIP24
JIP25
JIP26




Ipuioxenue

TeMbI TOKJIa10B
DMOPHUOJIOTUYECKHE TOKa3aTeIbCTBA YBOIIOIIMOHHOTO POJICTBA KUBOTHBIX.

buonornueckoe 3HaueHwme wmeramopdo3a B TOCTIMOPHUOHAIBHOM  Pa3BUTHH
KUBOTHBIX.

BinsiHME OKpy Karouie Cpelibl U €€ 3arpsi3HEHUs Ha Pa3BUTHE OPTaHU3MOB.
Bnusinue KypeHus, ynoTpeOleHHs aJKOToJsi U HAapKOTHKOB PpOJUTEISIMH HA
IMOPHOHAIBHOE Pa3BUTHE PEOCHKA.

3aKOHOMEPHOCTH (PEHETUYECKON U TEHETUYECKON U3MEHUYUBOCTH.

Hacnencrennas nHpopmanus 1 nepeaaya ee u3 noKoJICHUs B TOKOJICHUE.
JpamMaTr4ecKue CTPaHULIbl B UCTOPUN Pa3BUTHSI T€HETUKH.

Ycnexu COBPEMEHHOMU TE€HETUKA B MEJIULINHE "
3IpaBOOXPAHEHUM.

[{eHTpbl MHOT000pa3us U IPOUCXOXKACHUS KyIbTYPHBIX PACTCHUM.

LlenTpbl MHOI000pa3us U MPOUCXOKACHUS JOMAITHUX KUBOTHBIX.

Ponb mpaBUTENbCTBEHHBIX M OOIIECTBEHHBIX HSKOJIOIMUECKUX OpraHu3alui B
COBPEMEHHBIX PA3BUTHIX CTPAHAX.

PanmonanpbHoe HCHONb30BaHME M OXpaHa (KOHKPETHBIX) HEBO300OHOBHMBIX
IIPUPOJHBIX PECYPCOB.

PanmonansHoe MCTIONBb30BaHUE U OXpaHa (KOHKPETHBIX) BO3OOHOBUMBIX MPHUPOIHBIX
pecypcos.

OmnacHocTh r00aNbHBIX HapylieHUil B Ouocdepe. O30HOBBIE «ABIPBI», KUCIOTHBIE
JOK]I, CMOTH U UX MPEJOTBPALLECHUE.

DKOJIOTUYECKHE KPHU3HMCHl M 3KOJIOTMUECKHe KaracTpodnwl. IlpenoTBpaiienune ux
BO3HMKHOBEHHS.

YcroluuBoe Pa3BUTHUC IIPUPOIbLI U O6IH€CTBa



Temsl pedpepaToB
1. becnomnoe pa3MHOXEHHUE, €10 MHOT000pa3ye U MpakTUUYECKOE UCIOIb30BAHUE.

2. IlonoBoe pa3MHOXKEHHE U €r0 OMOJIOrMYECKOE 3HAUCHHUE.

3. UepenoBaHue MOJOBOr0 MU OECHOJOr0 Pa3MHOXKEHUS B JKU3HEHHBIX ILHMKJIaX
XBOILIEHW, MAIOPOTHUKOB, MPOCTEHIINX. bronornuyeckoe 3Ha4Y€HUE YepeTOBAHUSA
ITIOKOJICHHM.

4. TlapTeHOTeHE3 U TMHOTEHE3 Yy MO3BOHOYHBIX KUBOTHBIX U HMX OHMOJIOTHUYECKOE
3Ha4YECHUE.

5. DMOpuroNoruyecKkre J0Ka3aTeabCTBa SBOIIOLIUOHHOIO POJICTBA )KUBOTHBIX.

6. buonormueckoe 3HaueHue wmetamopdo3a B TMOCTIMOPHOHAIHLHOM Pa3BUTHU
KUBOTHBIX.

7. BnusHME OKPYKAIOLIEN CPEABl U €€ 3arpA3HCHMS HA PA3BUTHE OPTraHU3MOB.

8. BiusHue KypeHus, yHmoTpeOJIeHHs aJlKorojii W HApKOTUKOB POJUTENIAIMU Ha
SMOpPUOHANILHOE pa3BUTHE PeOEHKA.

9. 3akoHOMEpHOCTH (PEHETHUECKOW U TEHETUYECKON N3MEHYMBOCTH.

10.HacnencrBenHas uHpopMaius 1 nepeaaya ee U3 noKoJICHHs B TIOKOJICHUE.

11./IpamaTudeckue CTpaHUIbl B UCTOPUU PA3BUTHS TEHETUKH.

12.Ycnexu COBPEMEHHOMU TEHETUKU B MEIUIMHE "
31paBOOXPAaHEHUH.

13.1lenTpbl MHOrOOOpa3us U MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUM.

14.1lenTpbl MHOT00Opa3Usl ¥ MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX.

15.3HaueHune n3yueHus NpeaKkoBbIX (OpM Ui COBPEMEHHOM CEJEKLUU.

16.McTopust npOUCXOXKIAEHUS OTAEIBHBIX COPTOB KYJIBTYPHBIX PACTCHUM.

17.¥cTopus pa3BUTHs SBOTIOLMOHHBIX uaeh 1o Y.J/lapBuHa.

18.«Cuctema npuponbs» K.JIuHHes u ee 3HaUeHHE 11 pa3BUTHS OMOJIOTHH.

19.9Bomormonnsie uaew JK.b.Jlamapka u nx 3Ha4CHHE 71 Pa3BUTHS OUOJIOTHH.

20.ITpeanochuiku BOBHUKHOBEHUS SBOOIIMOHHOM Teopun Y. /[apBuHa.

21.CoBpeMeHHBIE TPEACTABICHUS O MEXaHU3MAX U 3aKOHOMEPHOCTSX BOIIOLIMH.

22.®opMUPOBAHUE YCTOWYMBBIX IOMYJSLUNA MHKPOOPTaHW3MOB M BpEIUTENEH
KYJBTYPHBIX PACTEHUM K BO3ICHCTBUIO AJIOXUMHUKATOB KaK JOKA3aTEIbCTBO HUX

aJalITUBHBIX BO3MOKHOCTECH.



23.AnantuBHas paauanys OPraHU3MOB (Ha KOHKPETHBIX MpUMeEpax) Kak pe3yibTaT
JEMCTBUSI €CTECTBEHHOTO OTOOpA.

24.Apamopd 0361 B IBOJIIOIIMH MTO3BOHOYHBIX U OECIIO3BOHOYHBIX JKUBOTHBIX.

25.CoBpeMEHHBIE NPEACTABICHUS O 3aPOKIACHUH KU3HU.

26.Pa3nu4HbIe TUIIOTE3BI IPOUCXOKICHUS.

27.11puHOMANBI ¥ 3aKOHOMEPHOCTH Pa3BUTHS KU3HU Ha 3EMIIE.

28.PaHHME 3Tanbl pa3BUTHS )KU3HU Ha 3eMIIE.

29.1IpynumnHbI 1 BO3MOKHASI UICTOPHSI BBIX0/J1a HA CyIly PACTEHUM U )KUBOTHBIX.

30.Pacuser penTtwinii B ME3030€ M BO3MOXHBIC IIPUYMHBI HCYE3HOBEHHUS
JVUHO3aBPOB.

31.CoBpeMeHHBIE NPEACTABICHUS O TPOUCXOKIAECHNH IITHL] U 3BEPEM.

32.BnusiHue IBUKEHUS MaTEpUKOB M OJIEJCHEHUI Ha (pOpMUPOBAHNE COBPEMEHHOU
PACTUTEIIBHOCTH U )KUBOTHOTO MHUpA.

33.2BodIoNMs MPUMATOB M 3TAITBI SBOJIIOIMN YEIIOBEKA.

34.CoBpeMEHHBIN 3Tall pa3BUTUs 4ejoBedecTBa. UenoBedeckue pacel. OmacHOCTb
pacusma.

35.Bo3neiicTBue 4YeloBeKa ~ Ha MPUPOAY HA PA3NIMYHBIX 3Talax pPa3BUTHS
YeJI0BEYECKOro 00IECTBa.

36.IlpuunHbl ¥ TPAHUIBI YCTOWIMBOCTH OMOC(hEpPHl K BO3ACHCTBUIO JEATEIHLHOCTH
JIIOJIEH.

37.buonieHo3bl  (IKOCUCTEMBI) pa3HOrO YPOBHS M UX CONOJAYMHEHHOCTh B
TII00aIbHON KOcHcTeMe — Orocdepe.

38.BuyoBoe u 3KOJIOTMYECKOE pa3HOOOpa3ue OHOIIEHO3a KaK OCHOBAa €ro
YCTOMYHUBOCTH.

39.Pa3znuuHble SKOJIOTMYECKHAE MUPAMUIBl U COOTHOLIECHUS OPraHU3MOB Ha KayKIOU
UX CTYIICHH.

40.Ilytn  moBbIIEHUS] OHOJOTMYECKOM MPOAYKTUBHOCTH B  HCKYCCTBEHHBIX
IKOCHUCTEMAX.

41.Cyxkueccnn 1 ux (GOPMEI.



42.Ponb MpaBUTEIBCTBEHHBIX M OOIIECTBEHHBIX JKOJIOTMYECKUX OpPTaHU3aluid B
COBPEMEHHBIX PA3BUTHIX CTPaHaX.

43.PanioHanbHOE WCIONB30BaHWE W OXpaHa (KOHKPETHBIX) HEBO30OHOBHMBIX
IIPUPOJHBIX PECYPCOB.

44 PanioHaNbHOE WCIIONB30BAaHWE H OXpaHa (KOHKPETHBIX) BO30OHOBHUMBIX
MPUPOIHBIX PECYPCOB.

45.0nacHocTh ri00anbHbIX HapymeHuil B Ouochepe. O30HOBBIE  «IBIPBI»,
KHCJIOTHBIE JTO’K/IU, CMOTH U UX MPEOTBPAILCHHE.

46.2OKos0ornyecKue KpU3UChl U 3KoJorndyeckue karactpodsl. Ilpenorspamienue ux
BO3HMKHOBEHHS.

47.Y cToiiunBO€ pa3BUTHE IPUPOJBI U 00IIECTBA



YTBEPXIAIO

/ N.O. @amunus /

« » 20 I.

_ JUCT PETUCTPAIIMUA U3SMEHEHHAI
PABOYEU ITPOI'PAMMBI OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O ITIPEJIMETA

(HaumeHnosanue obueobpazoeamenrbHo20 yuebHo20 npeomema)

10 CIEIUAIBLHOCTH / podeccuu

(K00 u HaumeHnoBanue cneyuaibHocmu / npogeccuir)
(roxg Habopa , popma oOydeHUs

Ha20 /20 y4eOHBIH rog

B pa60qy10 nporpammy O6H.I606p8.30BaTeJ'ILHOFO yqe6H0ro MpeaMeTa BHOCATCA CICAYIOIINC

W3MCHCHUS:

Howme Howmepa nucToB

p Paznen pabGoueit mporpamMmsl anHyn- | OcHOBaHuUe AJs

u3Me- 3aMEHEeH .
(TyHKT) HOBBIX | POBaHH | BHECEHUSA U3MEHECHUH

HEHU -HBIX

a BIX

Paccmotpen Ha 3aceanuu peAMETHOM (IIUKJIOBOM) KOMUCCUU

MPOTOKOJ OT « » 20 r. Ne

(OondxcrHocms)

(noonucs)

(U.0. Damunus)
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