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[Iporpamma mucuurmuabl OO/1.08 « BUOJIOI'MS» no cnenmansroctr 43.02.17
TexHomornun MHIYCTpUU KpacoThl, pazpadboraHa B cooTBercTBUU ¢ PI'OC cpeaHero
obmero oopazosanus (Ilpukaz MunucrepcTBa oopazoBanus u Hayku PO ot 17 mas
2012 r. Ne 413 "OO6 yTBepxkacHHH PeaepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIIbHOTO
CTaHJapTa CpeHero oouero oopa3oBanus’, ¢ U3MEHEHUSIMU U JAOMIOJIHEHUSIMU OT:

29 nexabps 2014 1., 31 mexabps 2015 r., 29 urons 2017 1., 24 cenrsiOps, 11 mexabps
2020 r., 12 aBrycra 2022 1.), ¢ yueToM TpeboBaHuil (penepaibHOro rocy1apcTBEHHOTO
00pa3oBaTEeNBLHOTO CTaHAApTa CPEIHEro MPOQPECCHOHATBHOrO 00pa3oBaHMs IO
cnenuanbHocT 43.02.17 Texuomoruu uHaycTpuu KpacoTsl, ([Ipukaz MunucrepcTsa
oOpa3zoBanust U Hayku P® ot «24»aprycta 2022 r. Ne355), mpumepHOl OCHOBHOM
o01ieo0pa3oBaTeIbHON MIPOrPaMMBI o JTUCLUIIINHE buonorus JUTSt
npodeccroHaNbHBIX 001Ie00pa30BaTEIbHBIX OPTaHMU3aINiA, yTBePKACHHONH COBETOM 10
OINICHKM  COACpXKaHWsS W  KadecTBa  NPHMEPHBIX  paboumx  TporpamMm
0011e00pa3oBaTeIbHOTO U COLIMAJIBHO-TYMaHUTAPHOTO IUKJIOB  CPEIHEro
npodeccuonanbHoro oopazoanusi [Iporokon Nel4 ot 30 Hos6pst 2022r mporpamMmbl
BOCIHUTaHUs 10 criennaibHOCTH 43.02.17 TexHOI0run HHAYCTPUN KPACOTHI.

Opranuzanus-pazpadotunk: ['BIIOY «Tpoulikuii TEXHOTOTUUECKUN TEXHUKYM
Pa3pabortumk: mpenonaBarens  Bbiciied — kateropuu, CabupoBa  Oumbra

BajienTtuHoBHA

PaCCMOTpeHa Ha 3aCcIaHHnH I_[HKJIOBOP'I MGTOHHHGCKOﬁ KOMHUCCHH HpCl’IOI[aBaTGJ'Ief/'I

obmeobpazoBarenbHbIX guctuinine , OI'CO u EH nukios

ITporokos Ne 10 ot « 14.05. » 2025r
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1. ObIIAA XAPAKTEPUCTHUKA PABOYEN IPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHHUIIJIMHbBI 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
cnennanibHocT  43.02.17  TexHonmormnm  HMHAYCTPUH  KpPACOTBl, C  Y4YETOM
npodeccuonanbaoi HanpasieHHocTr OI'OC CITO

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.Pe3yabTaThl 0CBOEHMS 00111€00pa30BaATEILHON JUCUMILUIUHBI B
coorBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO.

Koa u HauMeHOBaHH e

HJIaHI/IpyEMbIe pe3yabTaTbl OCBOCHUA TUCHHUIIIMHDBI

(popmupyembIx
KOMIIeTeH i O0mme- JAucnuninHapHble

OK 01. Bribupats | JIuuHOCTHBIE pesynbrathl | [IP6 1. ChopmMupoBaHHOCTh 3HAHUN O

CHocoObl pelIeHHs 3ajad | JOJDKHBl OTpakaTb B YacTH: | MECTe u poau Ouoaoruun

npodeccuoHanbHOM TPYZAOBOT'O BOCITUTAHHUS: B CHCTeME€  HAy4yHOTO0  3HAHWS;

JeSITEIIbBHOCTH - TOTOBHOCTH K  TpyAY, | PyHKIIMOHAIBHOM IPaMOTHOCTH

MPUMEHUTEIHHO OCO3HaHUE [EHHOCTHU | YeJlOBeKa MJi1 pEIIeHUs >KU3HEHHBIX

K pa3JIMYHbIM KOHTEKCTaM | MacTepCTBa, TPYA0II00HE; pooIeM.
- roroBHOCTh K akTuBHOi | [IP6 2. CdopMUpOBaHHOCTH yMEHHS
JESITEIbBHOCTH TEXHOJIOIMYECKOM | pacKphIBaTh coJiepKaHue
U COLMAaJIbHOW HAMpPaBICHHOCTH, | OCHOBOIIOJATAIONINX  OHOJIOTHYECKUX
CTIIOCOOHOCTh WHULMUPOBATh, | TEPMUHOB U MOHATUMN: JKHU3Hb, KIIETKA,
IUTAHUPOBATh U CAMOCTOSITENIbHO | TKaHb,  OpraH,  OpPraHW3M,  BH],
BBITIOJIHATH TaKylo | MOMyJIALHUSA, SKOCHCTEMa, OWOIEHO3,
NESATEITBbHOCTD; ouocdepa; MeTab0JIn3M (oOmeH
- MHTEPEC K pa3jIMyHbIM cepam | BEUIeCTB
npodeccroHanbHOI U TpEeBpalleHHe SHEPTruu), roMeocTas
NEeSITETLHOCTH. (camoperymsiuusi), OMOCHHTE3 Oelika,
MertanpeaMeTHble  pe3yNbTaThl | CTPYKTYPHAs ~ OpraHM3alus  KUBBIX
JOJKHBI OTPaKaTh: CHUCTEM, JUCKPETHOCTb,
OBnaneHue  yHUBEPCAIbHBIMH | CaMOPEryJISAIus,
Y4eOHBIMH  TO3HABATEIBHBIMH | CAMOBOCIIPOM3BEICHUE (PEIPOTYKIIHS),
JNEUCTBUAMMU: HACJIEICTBEHHOCTD, W3MEHYUBOCTb,
a) 0a3oBble JIOTUYECKHE | SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
NeHCTBHUS: ypOBHEBAsi OpraHU3aIHsl.
- camocrositenibHo | [IP6 3. CdopMupoBaHHOCTH yMEHUs
dbopMynupoBaTh U | pacKphIBaTh CoJiep>KaHue
aKTyaJIu3UpOBaTh npo0eMy, | OCHOBOITOJIATAIOUINX — OMOJOTHYECKHX
paccMaTpuBaTh €€ BCECTOPOHHE; | TEOPHUl U THUIOTE3:  KICTOYHOM,
- YCTaHAaBIMBATh CYIIECTBEHHBIM | XPOMOCOMHOM, MYyTalMOHHOM,
MpU3HAK WJIA OCHOBaHUS IS | SBOJIOIMOHHOM, MPOUCXOKIACHUS

CpaBHEHHS, KIACCUPUKAIMH U
0000I1IEHHS;

- OTIpeNeNsTh e
IeATeNbHOCTH, 3aJaBaTh
napameTpsbl

U KPUTEPUU UX JOCTHUKCHHUS,
- BBIABJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS

YKU3HH U YEeJIOBEKa.

I1P6 4. CdopMupoBaHHOCTH YMEHHUS
pacKpbIBaTh OCHOBOIIOJIararoime
OHoNIOrnYecKue 3aKOHBI u
3akoHomepHoct (I'. Mennens, T.
Moprana, H.1. BaBuiiosa, O. ['ekkens,
®. Mromiepa, K. bapa), rpanunsl ux
MIPUMEHUMOCTH K KUBBIM CUCTEMAM.

B pacCMaTPUBAEMBIX SBJICHUSX; I[MP6 5. Ilpuobperenue  ombiTa
- BHOCUTb KOPPEKTHUBBI B | IPUMEHECHHS  OCHOBHBIX  METOJIOB
JIEATEIbHOCTD, OIICHWBATH | HAYYHOTO IMO3HAHUS, MCIOIh3yEMbIX B
COOTBETCTBUE pe3ynbTaToOB | OMOJIOTHU: HAOIIOICHUS

LIEJISM, OIICHHUBATh PUCKH | ¥l ONTUCAHUSI )KUBBIX CHCTEM, IPOIIECCOB
MOCJIEACTBUI IeITEIbHOCTH; u SIBJICHUH; OpraHu3aIu u
0) 0a30BbIC HCCIICOBATEILCKHE | MPOBEICHUS OHOJIOTUYECKOT0




IEUCTBU:
- BJIaJIETh HaBBIKAMU Yy4eOHO-

HCCIIeI0BATEIbCKON

u HpOGKTHOf/’I ACATCIIbHOCTH,
HaBBIKAMH pasperieHus
pooem;

- BBISIBJISITH PUIUHHO-
CIIC/ICTBEHHBIC CBSI3U

U aKTyaJu3upoBaTh  3ajady,
BBLIBUT'aTh THIIOTE3Y

ee pelieHus, HAXOJIMTh

apryMEHThI I J10Ka3aTelIbCTBA
CBOMX YTBEp)KICHHUH, 3amaBaTh
IapaMeTphl u KpUTEpUU
pelieHus;

- AHAJIM3UPOBATH IOJYUYCHHBIC B
Xoj1e pelieHus 3a7a4u
PE3YIbTATHI, KPUTHYCCKU
OIICHUBATh WX JOCTOBEPHOCTD,
IMPOrHO3UpOBATL H3MCHCHHUC B
HOBBIX YCJIOBHUSX;

pa3pabarbiBaTh TUIAH PEIICHUS
npoOieMbl C  y4eTOM aHam3a
HMCIOIIUXCSA MAaTCpHUAJIbHBIX H
HEMaTepHAIbHBIX PECYPCOB;

-- YMETh TEPCHOCUTHh 3HAHUSA B
[03HABATEIbHYIO

u [IPAKTUYECKYIO
KU3HEACATEIbHOCTH;
- YMETb HMHTETPUPOBATH 3HAHUSA
u3 pa3HbIX PEMETHBIX
obJacTei;

- BBIIBHraTb HOBBIC  HJICH,
npeajaratb OpUTrMHaJIbHBIC
MIOJIXO/TBI M PEIIICHHSI

oOJractu

IKCIIEPUMEHTA, BBIIBIKCHHS THIIOTE3,
BBISIBIICHUSI ~ 3aBHCHUMOCTH  MEXKIY
HCCIICTyEMBIMH BEJIMYMHAMH,
OOBSICHEHHS TOIYUYCHHBIX PE3yIbTaTOB
U (opmynupoBaHHsS ~ BBIBOJOB  C
MCIIOIb30BAHUEM HAYYHBIX IOHATHIHA,
TEOPHIl ¥ 3aKOHOB.

I[TP6 6. CdopMUpOBaHHOCTH YMEHHUS
BBIJICISATh CYIICCTBEHHBIC TMPHU3HAKH
BUPYCOB,  KIETOK  IMPOKapuoT H
9YKapHOT; OJTHOKJIETOYHBIX u
MHOTOKJICTOYHBIX OpPraHU3MOB, BH/IOB,
OMOTreoIIeHO30B u 9KOCHUCTEM;
OCOOCHHOCTH  TIPOIIECCOB  OOMEHa
BEIECTB M MPEBPAIICHUS JHEPTUH B
KJIETKe, (POTOCUHTE3a, IUIACTUYECKOIO

u HEPreTUYECKOTO oOMeHa,
XEMOCHHTE3A, MHTO34, MeHo3a,
OILJIOJIOTBOPCHHSI, pa3BUTHSI "
Pa3MHOXKCHUA, HHIAWBHUAYAJIbHOT'O
pa3BuTHs oOpraHu3Ma (OHTOTEHEe3a),
00pbOBI 3a CYIIECTBOBAaHHE,
€CTECTBECHHOTO orbopa,
BHUI000pa30BaHUS,

MPUCIIOCOOJICHHOCTH  OPraHu3MOB K
cpene obOuTaHms, BITUSTHUS
KOMIIOHEHTOB IKOCHUCTEM,
AHTPOIIOICHHBIX N3MEHEeHUHU

B DKOCHUCTEMAaX CBOCH MECTHOCTH,
KpPYroBOpOTa BEIIECTB U IPEBpALICHHE
sHepruu B 6uocdepe.

I[TP6 7. CdopMUpOBaHHOCTH YMEHHUS
NPUMEHSTh TOJIyYCHHBIC 3HAHUS IS

00BIICHEHUS OHOJIOTHYECKHAX
MPOIIECCOB M SIBIICHUM, JJIS TPUHSTHS
MIPAKTUYECKUX peueHuin B

MTOBCEIHEBHOM JKU3HU

C Lenblo obecreueHus: 0e30MacHOCTH
CBOETO  3J0POBbSI U 3JIOPOBBSA
OKPY)XKAIOIIUX JIIOJIEH, COOJIIOICHUS
3I0pOBOrO  00pas3a JKHU3HH, HOPM
IPaMOTHOTO MTOBE/ICHUS B
OKpYXXalolllel  MOpUpOJHOW  Cpeie;
MMOHUMAaHUe HE00X0IUMOCTH
HCTIOIB30BAHUSA JOCTUKEHUI
COBpPEMEHHOM Ounoaorun u
OMOTEXHOJIOTHIA ISl PAllHOHAIBHOTO
MIPUPOIOTIOIB30BAHUSI.

I[1P6 8. CdopMupoBaHHOCTH YMEHHUS
pemiate  OWOJIOTMYECKHE  3a/ayH,
COCTaBJISTh T'CHOTUITMYCCKUE CXEMBI
CKpEIIUBAHUS
JUISS  Pa3HBIX

THUIIOB HACJICAOBAHHA




MPU3HAKOB Y OPraHU3MOB, COCTaBIISIThH
CXEMBI MePEHOCa BEIIECTB M YHEPTHH B
IKOCHUCTEMAX (uern UTaHUS,
TMIUIIEBHIE CETH).

I1P6 9. CdopMUPOBAHHOCTH yMEHHIA
KPUTUYECKH OIICHUBATh WH(OPMAIHIO
OMOJIOTUYECKOTO COJIepKaHus,
BKJTFOUAIONIYIO MICEBOHAYYHbIC 3HAHUS
U3 pa3jMYHBIX UCTOYHUKOB (CpeicTBa

MaccoBol  WHGpOpPMAIUH,  HAy4YHO-
HOMYJISIPHbIE MaTepHabl);
HHTCPIPECTUPOBATL 3TUUCCKUC ACIICKThI
COBPEMEHHBIX UCCIIeI0BaHUM B
OHOJIOrUH, MEAUIINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh riio0anbHble
9KOJIOTUYECKHE po0JIeMBI
COBPEMEHHOCTH,  (OpMHUpPOBATh  I10
OTHOIICHUK K HHUM CO6CTB€HHy10
MO3ULIHIO.

I1P6 10. CdhopMHpOBaHHOCTH YMEHHU
co3llaBaTh COOCTBEHHBIC IHCHMEHHBIC
U YCTHBIE COOOIIEHUS Ha OCHOBE
Ouojornueckod  WHPOPMAIMK U3
HECKOJIbKUX HMCTOYHUKOB, T'PAaMOTHO
WCIIOJIb30BaTh TOHSATUIHBIN armapar
ouosioruu

OK 02. Hcnoonws3oBaTh
COBPEMEHHBIC  CpEICTBa
MOWCKa, aHanmsa
u UHTEPIIPETAINN
uHbopmaIuu

U UH(POPMALIMOHHBIE
TEXHOJIOTHH TUIS
BBITIOJTHEHHUS 3a1a4
npodeccuoHaNbHOM
JESITEIIBHOCTH

JInuHocTHBIE pe3yJIbTaThI
JNOJDKHBI ~ OTpakaTh B  YacCTH:
[EHHOCTH HAYYHOTO ITO3HAHMS:
-chopMHUpPOBAHHOCTH
MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BHUTHSA
00LIIEeCTBEHHON
OCHOBaHHOT'O

YPOBHIO
HayKu "
MPAKTHUKH,
Ha Jasore
KYJbTYD, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MmecTa
B MOJIUKYJIBTYPHOM MHUDE.
MeTtanpeaMeTHble  pe3yiIbTaThl
JOJKHBI OTPaXKaTh:
OBnaneHue  yHUBEpCAJIbHBIMHU
y4eOHBIMH  I103HABaTEIbHBIMU
JEACTBUSAMMU:
B) pabora ¢ uHpopmarmei:
- BJIQJICTh HABBIKAMHU ITOTYICHHS
nHpopmaruu
U3 HCTOYHUKOB DPA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBIISTh
MIOUCK, aHAJIN3, CUCTEMATU3AIUIO
U UHTEpIpeTalnio UHPOpMaAIUU
pa3IMYHBIX BHJOB H  (QopM
MIpe/ICTaBJICHHS;

I1P6 1. ChopMupoBaHHOCTh 3HAHUN O
MeCTe U POJIU OHOJIOTUH

B CHUCTEME  Hay4yHOrO  3HAHWS,
(YHKITMOHAITLHOM IPaMOTHOCTH
YeloBeKa U PEIICHHS JKU3HEHHBIX
pooIeM.

I[IP6 7. CdopMuUpOBaHHOCTH YMEHHUS
MPUMCHSTh TIOJTYYCHHBIC 3HAHUS IS

00bBsICHEHUS OHOJIOTUYECKUX
MIPOLIECCOB ¥ SIBJICHHM, IJISI TIPHHSITHS
MIPAKTHYECKHUX peleHui B

MMOBCEHEBHOW KU3HU

C uenblo obecrneueHus: 0e30MacHOCTU
CBOETO  3J0pPOBBS W 370POBbSA
OKpY)KaIOIIUX JIoJIed, CoOIoIeHus
3I0pOBOTO  0O0pa3a JKH3HH, HOPM
rPaMOTHOTO MOBE/ICHUS B
OKpYXKalolllel  NpUPOJHOM  Cpexe;
MMOHUMAaHHe HE00X0IUMOCTH
HCTIOIB30BAHUSA JOCTUKEHUI
COBpPEMEHHOM Ounoaorun u
OMOTEXHOJOTHIA Ui  PalMOHAIBHOTO
MIPUPOIOTIOIB30BAHUSI.

I1P6 10. CdhopMHpOBaHHOCTH YMEHHU
cO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC
U YCTHBIE COOOIEHUS Ha OCHOBE
OMoJOTHYECKOW  MHGOpMAIlMK U3




- OLICHUBATb JIOCTOBEPHOCTb,
JIETUTUMHOCTh uHpOpManuy,
€€ COOTBETCTBHUE IIPABOBbIM U
MOPAJIBHO-3TUYECKUM HOPMaM

HECKOJIBKUX HCTOYHUKOB, TI'DPAMOTHO
WCIIOJIB30BaTh IOHATUMHBIM amnmapar
Ouosiorun

OK 04. DOddexruno | JInuHOCTHBIE pesynbratel | [IP6 5.  IlpuoOperenue  ombiTa
B3aMMOJICHCTBOBATH U | IOJDKHBI OTpakaTh B YaCTU: | IPAMECHEHUS  OCHOBHBIX  METOJIOB
paboTatb [IEHHOCTH HAY4YHOrO MO3HAHUS: | HAYYHOTO MO3HAHMS, UCIOJIB3YEMBIX B
B KOJJIEKTUBE OCO3HaHME IICHHOCTH HAY4YHOH | OMOJOrMM: HAOIIOJACHUS W OIHCAHHSA
U KOMaHJie NesITeNIbHOCTH, TOTOBHOCTD | )KHBBIX CUCTEM, IIPOLIECCOB U SIBICHU;

OCYIIECTBIISATh  MPOCKTHYIO | | OpraHU3aIluu " MIPOBEICHUS

UCCIIEIOBATENBCKYIO OHMOJIOTMYECKOro AKCIIEPUMEHTA,

JeSATEILHOCTh MHIWBHYaIbHO W | BBIABHKCHHSI  THIIOTE3,  BBISBICHUS

B IpyTIIe. 3aBHUCHMOCTH MEXAy HCCIEAYEMBbIMU

MeTtanpeMeTHbIe  Pe3yJIbTATHI | BEIMIMHAMH, O0BSICHEHUS

JOJKHBI OTPaXKaTh: MOJIy4YEHHBIX Pe3yIbTaTOB

OBiameHne  YHUBEPCAIBHBIMH | U (OPMYJIHPOBAHUS  BBIBOJAOB  C

KOMMYHHKATUBHBIMU UCIOJIb30BAaHUEM HAYYHBIX TIOHSTHH,

JNEUCTBUSAMMU: TEOPUH U 3aKOHOB

0) coBMeCTHas JIeATEIbHOCTb:

- TOHWMATh U HCIIOIH30BAThH

MIPEerMYyIIeCcTBa KOMaHHOU

Y MHIUBHUIyaJIbHON paOOTHI;

- NPUHUMATHh LIETU COBMECTHOM

NESTEIILHOCTH, OPTaHU30BHIBATH

Y KOOPAMHHUPOBATH IEHCTBUS

0 €€ JOCTHKCHHIO: COCTaBIISTh

IJIaH JCHUCTBUH, pacrpeneisiTh

poiM ¢ Yy4eTOM  MHEHHM

Y4aCTHHUKOB o0cyX1aTh

PE3yJIbTAaThl COBMECTHOU PaOOTHI
OK 07. CopneiictBoBath | JINUHOCTHBIE pesynbratel | [IP6 5.  IlpuoOperenue  ombiTa
COXPaHCHHUIO JNOJDKHBI ~ OTpakaTh B YACTH: | MPUMEHEHUS  OCHOBHBIX  METOJIOB
OKpYKaromieu Cpelbl, | IKOJIOTUYECKOTO BOCHHUTAHMS: - | HAYYHOTO MO3HAHMUSA, MCIOJIb3YEMbIX B
pecypcocOepeReHUIo, c(hOpMHUPOBAHHOCTH OHMOJIOTHH: HAOIIOACHHUS
MPUMEHSTh 3HAHUA | HKOJIOTHUYECKOM KYJIbTYpBI, | ¥ OMUCAHHUSI )KUBBIX CUCTEM, MPOLIECCOB
00 W3MEHEHHWU KIUMaTa, | MOHMMAHHUE BIUSHUS COIUATBHO- | H SIBIICHU; OpTraHu3aIuu "
OPUHLUIBL  OEPEXITMBOrO | JKOHOMUYECKUX TPOIIECCOB Ha | MPOBEACHUS OHOJIOTUYECKOTO
MIPOU3BO/ICTBA, COCTOSIHUE TPUPOTHON IKCIIEPUMEHTA, BBIIBIKECHUS THIIOTE3,
3¢ pexTUBHO ACHCTBOBATh | U COIMANILHOM Cpefibl, OCO3HAHUE | BBISIBJICHHUS  3aBUCUMOCTH  MEXIY
B Ype3BBIYANHBIX | TIIO0ATEHOTO XapakTepa | UCCIeAyeMbIMH BEJIMYMHAMH,
CUTYaIUAX HKOJIOTHYECKUX MPOOIIEM; OOBSICHEHHS TTOTYYEHHBIX PE3yJIbTAaTOB

- MJIaHUPOBAHKE it
OCYUIECTBJIEHUE  JCHUCTBUU B
OKPYXKaIOIIeH cpelle Ha OCHOBE
3HaHUS  1LeJed  yCTOMYMBOTO
Pa3BUTHS YEIIOBEUYECTBA;

- aKTHUBHOE HETPUSITHE
JEUCTBUM, MPUHOCAIINX BpE
OKpYXKalolIlen cpee;

- yMeHUe MIPOTHO3UPOBATH
HeOIaronpusTHbIC
DKOJIOTHYECKHUE
NPpENPUHUMAEMbIX

MMOCIEICTBUSA
JIeHCTBHI,

u  (dopMmynHpoBaHUS  BBIBOJIOB  C
HCIIOJIb30BAHUEM HAYYHBIX ITOHSATHH,
TEOPUM U 3aKOHOB.

I[IP6 6. CdopMupOBaHHOCTH YMEHHUS
BBICTISITh  CYIICCTBCHHBIC TPU3HAKH
BUPYCOB, KIJIETOK  IPOKAPHOT H
9YKapHoT; OTHOKJICTOYHBIX "
MHOTOKJICTOYHBIX OPraHHW3MOB, BH/IOB,
OHOT€OLIEHO30B u KOCHCTEM;
OCOOEHHOCTH  MpOIEecCOB  OoOMEHa
BEIICCTB W MPEBPAIICHUS JHEPTHH B
KJIETKe, (POTOCHHTE3a, IUIACTHYECKOIO




npeaoTBpaliaTb UX;

- pacimpenue OIIbITa
IEITEIbHOCTH  DKOJIOTHYECKOH
HaIpaBJIEHHOCTH.
MertanpeamMeTHble  pe3yibTaThl
JOJKHBI OTPaXkaTh:

OBnazgeHue  yHHMBEPCAIbHBIMU
KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHAs JIeATEIHHOCTD:

- IOHMMAaTb M MHCIIOJIb30BaTh
[IpEUMyIIECTBa KOMAaHJIHOH
Y UHIUBUyaJIbHON pabOThI;

- NPUHHMMATh LIEJIM COBMECTHOU
JESATEIbHOCTH, OPTraHU30BbIBaTh
U KOOpJAMHUPOBATH JEHCTBUS
II0 €€ JOCTMKEHHIO: COCTaBIATh
IJIaH JEUCTBHUM, pacIpeneisarh
poim ¢ yd4eToM  MHEHUH
Y4aCTHUKOB o0cy)1aTh
pe3yIbTaThl COBMECTHON pabOThI

u HEPreTUYECKOTO oOMeHa,
XEMOCHHTE3A, MHTO34, Mero3a,
OILJIOJIOTBOPCHHSI, pa3BUTHSI u
Pa3MHOXKCHHS, WHIUBUYaILHOTO
pa3BuTHs OpraHu3Ma (OHTOTEHEe3a),
00pHOBI

32 CyIIECTBOBaHHE, E€CTECTBEHHOIO
orbopa, BUI000pa3oBaHus,
MPUCIIOCOOJICHHOCTH  OPraHu3MOB K
cpene obOuTaHus, BITUSTHUS
KOMIIOHEHTOB IKOCHUCTEM,
AQHTPOITOTECHHBIX U3MCHCHHI
B DKOCHUCTEMAaX CBOCH MECTHOCTH,
KpPYroBOpOTa BEIICCTB U IPEBPAIICHHE
sHepruu B 6uocdepe.

I[TP6 7. CdopMuUpOBaHHOCTH YMEHHUS
NPUMEHSTh TOJIyYCHHBIC 3HAHUS IS

00BSICHEHUS OHOJIOTHYECKUX
MPOIIECCOB M SIBJICHUM, JJIS TPUHSTHSI
MIPAKTUYECKUX peleHuin B
IMOBCEIHEBHOMN JKM3HU

C menblo obecrieueHus: 0e30MacHOCTH
CBOETO  3J0POBbSI U 3JIOPOBBSA
OKPY)KAIOIIUX JIIOJIEH, COOJIIOICHUS
3I0pOBOrO  00pa3a JKHU3HH, HOPM
IPaMOTHOTO MTOBE/ICHUS B
OKpYXXalollle  NpUpOJHOH  Cpeie;
MMOHUMaHUE HE0O0XOIUMOCTH
UCIOJIb30BaHUS JOCTUKECHHH
COBPEMEHHOM Oouosiorun u
OMOTEXHOJNIOTHI 7l  PalMOHAIBHOTO
MIPUPOJIONIOIE30BAHUS

TIK 1.7. BeImosHATE
CaHUTapHO-
SMUAEMHUOJIOTHYECKHUE
TpeOoBaHUs Npu
MIPEI0CTaBICHUH
MapUKMaXEPCKUX YCIyT

YMEHHUE ITPOrHO3UPOBAThH
HeOIaronpusITHbIE
9KOJIOTHYECKHE

IOCJICACTBUS
NpeaNPUHUMAEMbIX JCHCTBUH,
MPEeA0TBPAIATh UX; PACIIUPEHUE
OITBITA JICATEIILHOCTH
DKOJIOTUYECKOH
HaNpaBJIECHHOCTU

YMETb co0ur01aTh IIpaBUJIa
IKOJIOTUUYECKH 11eTI€CO00Pa3HOTr0O
NOBEJCHUs B OBITY U TPYIOBOH
JIEATEIbHOCTH B LIEJISIX COXPAHEHUS
CBOECTO 3/I0POBb U  OKpYXKaroLEel
IIPUPOJHOM Cpelbl




1.4 IlpumeHeHHe IJIEKTPOHHOIO O0Y4YeHHUS U TEXHOJOIrMHd JMCTAHLUMOHHOIO
oOpa3oBaHust

Peanuzanusa conepkaHus nporpaMmbl BO3MOKHA C IPUMEHEHUEM SJIEKTPOHHOIO
00y4YeHHUsI ¥ TEXHOJOTHM JTUCTAaHIIMOHHOTO 00pa30BaHMs, OTKPBITHIX 00pa30BaTEIbHbIX
pPECYpPCOB.

1.5 Peanuzanmst coep:KkaHus NporpamMmsl AJis1 odyyawmuxcs ¢ OB3

Peanuzanms  comepkanusi  00pa3oBaTENbHOM  MpOrpaMMbl U KOHTPOJIb
pE3yJbTaTOB €€ OCBOEHHUS JUIsl OOYy4YarolmUXCsi C OTPaHUYCHHBIMH BO3MOKHOCTSIMU
3I0POBbSI 1 MHBAJIUJIOB OPTaHU3YETCS C YYETOM OCOOEHHOCTEH MX MCUXO(U3UYECKOTO
Pa3BUTHUSI, UHAUBUyIbHBIX BO3MOXKHOCTEH U COCTOSTHUS 3710POBbSIL.



2. CTpyKTYypa 1 cojep:xaHue 001eodpa3oBaTeIbHOH IUCIUILIMHBI

2.1. O0bem o00mICO0pPa30BaTEILHOM Y4YeOHOW JMCUMIUIMHBI W BHIbI y4eOHOU
HATPY3KHU

Bup y4eOHoii padboThI O0BeM B yacax
O0beM 00pa3zoBaTeIbHOM IPOrPAMMBI AUCHUIIIMHBI 72
Y4eOHas HArpy3Ka BO B3aMMO/JACHCTBHH € NpernoaasarteseM (Bcero) 72

B T.4.

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

IIpoMe:xxyTouHasi aTTecTaluUs g depeHIIMPOBAHHBIN 3a4eT




2. 2TemaTnyeckuii miian u cogepxkanue gucuuinasl 00 1.08 BUOJIOI' YA

dopmMupyemblie
HaumenoBanue Coaepixanue yueOHOro Matepuasia (0CHOBHOe U pogeccuoHaIbHO OPHMEeHTHPOBaHHoe), | O0bem KOMITETCH I
pa3aesioB U TeM Ja0opaTOpHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONA MOAYJ/Ib (IPU HAJIMYMH) 4acoB
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
BCIICCTBA [pakTuueckoe 3ansTue’ 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
lNonpmxu, nuzocomsel. [lonyaBTOHOMHBIE OpPraHOMIbI KJIETKU: MUTOXOHJIPUM, IUIACTUJIBIL.
[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

JlaboparopHsbie 3aHsTHs (Ha BEIOOp MPETogaBaTelis)




Ne 2 «Ctpoenue kieTku (pacTeHus1, )KUBOTHBIE, TPHOBI) U KIETOYHbBIE BKIFOUEHUS (Kpaxmad,
KapOTUHOM/IbI, XJIOPOILIACThI, XPOMOILJIACTHI)»

win «V3ydeHne cTpoeHus KJIETOK pacTeHUH, UBOTHBIX U OAKTEPHH MO MHUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpENapaTax U UX OMHCAHUEN

i «IIponuniaeMocte MeMOpaHsbl (IJ1a3MOJIN3, AETIA3MOJIN3)»

Pazgen 3. ZKu3HeaeaTeJbHOCTDb KJIETKH

Tema 3.1.
OOwMmeH BellecTB
1 IIpeBpaIlCHHe

SHEPIUU

B KJIETKE

Copep:xanue yueOHOro MaTepuana

OOMeH BemiecTB, WM MeTab0IM3M. ACCUMUIIALINS (TUTACTHYCCKUI OOMEH) U AUCCUMUIISAIUS
(oHepreTHyecKkuii OOMEH) — JBE€ CTOPOHBI €IWHOTO Tporecca MeTabonuszMa. Poib 3aKk0HOB
COXpaHCHHS BEIECTBA W SHEPrUM B TOHUMAHMU MeTaboym3ma. Turbl OOMEHa BEIECTB:
aBTOTpOGHBIA U TeTepoTpodHbIid. Poib (epMeHTOB B OOMEHE BEIIECTB W INPEBPAIICHUU
sHepruu B kieTke. Dorocunre3. CBeroBas u TemHOBas (a3pl (orocunresza. Peakiuu
dotocunTe3a. DPpheKkTuBHOCTH (HOTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a Ui KU3HU Ha 3emiie.
Bnusinue yciioBuit cpeipl Ha POTOCHHTE3 W CIIOCOOBI MOBBIIICHUSI €r0 MPOIYKTUBHOCTU Y
KyJIbTYPHBIX pAacTeHHd. XEMOCHHTE3. XEMOCHHTE3HpywoIluue OakTepuu. 3HaYCHHE
XEMOCHHTE3a JJIs1 )KU3HU Ha 3eMIie.

DHepreTudeckuii oOMeH B KiieTke. Paciiernienre BemecTs, BbIACICHUE U aKKYMYJIHPOBaHHE
SHEPrUU B KIIETKE. DTambl dHEPreTHUecKoro oomena. [nmmkonu3. bpokeHue M ero BUJIBL
Kucnoponnoe oxucinenue, uiaM KieToyHoe abixanue. OkucnutenbHoe (pochopumupoBaHue.
D) PEeKTUBHOCTD YHEPTETHIESCKOTO 0OMEHa

Tema 3.2.
Buocunres Oenka

CojepkaHue y94eOHOTro MaTepuaia

Peaknun wmatpuuHoro cuHrte3a. [eHermueckas wuHpopmamumsa u JHK. Peanuzanus
reHEeTHYeCKO nH(popMauu B KieTke. [ eHeTH4ecKknuid Koz M ero CBOMCTBA. TpaHCKpUIIHS —
matpuunblii cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl  TpaHCIALMH.
KoaupoBanue amuHokucinoT. Posib pubocom B OnocuHTe3e Oeka

HpaKTI/I‘leCKOG 3aHATHUC

Ne 2 «Peuienue 3a7a4u Ha OIpeieIeHHE M10CJIE0BATEIbHOCTH HYKJIEOTHI0BY

Tema 3.3.
Bupycsl

CojnepxaHue ya4eOHOTro MaTepuaia

Hexnerounsie ¢popmbl )Ku3HU — BUpYCHL. Mctopust oTkpbeiTHs BupycoB (. W. MBanoBckwuii).
OcoOeHHOCTH CTPOCHMS M J)KU3HEHHOTO LIMKIa BUpycoB. bakrepuodaru. bonesnu pactenui,
’KMBOTHBIX M YEJIOBEKa, BbI3bIBaeMbIC BUpycamMu. Bupyc nmmyHoaedunura yenoseka (BIY)
— Bo30Oynutens CITM/a. ITpodunakTrka pacnpocTpaHeHHs BUPYCHBIX 3a00J1eBaHUM

OK-01, OK-02,
OK-04

Pasznen 4. PazMHOKeHHE U HHAUBUAYAJIBbHOC PA3BUTHEC OPTaHU3MOB

OK-01, OK-02,




Tema 4.1.
JKW3HEHHBIN [TUKIT
KJIETKHU

CojnepxaHne y4eOHOTro MaTepuaia

Knerounbnii 1wk, wWid SKM3HEHHBIM IMKI Kietku. MHTepdasza m muto3. Ilpomeccsr,
npoTekaromue B uHTepgase. Permukanusa — peakuus marpuusoro cunreza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Hab0Op — KapuoTuIl. JIMIIIOUAHBIN U TarIOnHBIH XPOMOCOMHBIE
HaOopbl. XpomaTuibl. LluTONMOrMUEcCKHe OCHOBBI Pa3MHOXKEHHS M HMHIUBUAYaJIbHOIO
pazButus opraHuzMoB. Jlenenue knetku — wmuro3. Cramgum wmuto3a. Ilporeccsl,
IPOUCXOJAIIME HAa pa3HbIX CTagusAX MUTO3a. DBHOJOTMYECKHUH CMBICI  MHUTO3a.
[IporpamMmMupyemas rudesb KIETKH - allonTo3

Tema 4.2.
®opMbl pa3MHOKEHUS
OpraHu3MOB

Copep:xanue yueOHOro MaTepuana

@DopMbl pPa3MHOKEHUSI OPraHU3MOB: 0ecroyioe U MoyioBoe. Bubl 0ecronoro pa3MHOKEHHUS:
JielieHre Ha/IBOE U MOYKOBAaHUE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpA30BaHUE, BETreTaTUBHOE
pa3MHOkeHue. VIckyccTBeHHOE KJIOHHPOBAHUE OPraHU3MOB, €0 3HAUYEHUE JIJIS CEJIEKLINU.
[TonoBoe pa3mMHOKeHUE, ero oTnuuus OT Oecmosoro. Meito3. Cragun meiosa. [Iporeccsl,
MpOUCXOAsUIME Ha cTaguax wmeno3a. IloBenenwe xpomocom B Mmenose. KpoccuHrosep.
buonoruueckuii cMbIci 1 3HaUeHHE Meiio3a. ['ameTorenes — nmpoiecc 00pa3oBaHUsI TTOJOBBIX
KJICTOK Yy KMBOTHBIX. IlonoBrle kene3bl; CEMEHHUKHA U SIMUHUKU. O6p330BaHI/I€ " pa3sBUTUC
MOJIOBBIX KIJIETOK — TaMeT (CHepMaro30uj, SHIIeKIeTKa) — CHepMaToreHe3 M OOTeHE3.
OcoOeHHOCTH CTPOEHUS SIMIIEKIIETOK M criepMaTo3ouaoB. Omnogoropenue. [lapreHorenes

Tema 4.3.
NuauBunyansHoE
pa3BUTHE OPraHU3MOB

Coneprxanue ydeOHOTro MaTepuaia

NuauBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTarbl
SMOpPUOHAIILHOTO PAa3BHTHS Yy IMO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHWE, TacTPyIsIus,
opranoreres. I[locTamMOpuoHanbHOE pa3BuTHE. THIBI MOCTAIMOPHUOHAIBHOTO PA3BUTHS:
npsMoe, HempsiMmoe (JIMYuHOYHOE). BimsHMe cpeipl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI,
CHOCOOHBIE BBI3BIBATH BpPOXKJEHHBIE ypojacTBa. Poct u pasutue pacteHuid. OHTOreHes
I[BETKOBOT'O PACTEHUS: JIBOWHOE OTUIOOTBOPEHUE, CTPOCHHE CEMEHU, CTAIINHN PA3BUTHS

HpaKTI/I‘leCKI/Ie 3aHATUA

Ne 3 «HdexnonHbIe 3a001€BaHUS U SIHJIEMHH B HCTOPUU YETIOBEYECTBAY.
Ne 4 «Bakuunanmst Kak npoduiIakTuKa HHPEKIIMOHHBIX 3a00JIeBaHMIN

OK-04

Pa3nea 5. HacieacTBEeHHOCTh 1 K3MEHYMBOCTH OPTaHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIEIOBAHUA

Copep:xanue yueOHOro MaTepuana

[Ipeamer u 3agaun reHeTHKU. Poib UTOIOTMU M SMOPHUOJOTHU B CTAaHOBJICHWU T€HETUKH.
Bxrnag poccuiickux M 3apyOeXHBIX YYEHBIX B pPa3BUTHE TE€HETUKH. METOIbl TE€HETHUKH
(ruOpUIONOTUYECKUI, LUTOTEHETUYECKH, MOJIEeKyJIspHO-reHeTHueckuil). OCHOBHBIE
TeHETHYECKUE MOHATHS. [ 'eHeTruecKkasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKPEIIUBaHUH.

OK-01, OK-02,
OK-04




3aKOHOMEpPHOCTH  HAacle[OBaHMUA  IPU3HAKOB,  ycTaHOBiIEeHHble [.  Menzenem.
MoHOTHOpUIHOE CKpelMBaHue. 3aKOH €IUHO0Opasus THOPUIOB IEPBOTO IOKOJICHUS.
[IpaBuno noOMUHHpOBaHUS. 3aKOH paCUICIUICHHMs MPU3HAKOB. ['MIoTe3a 4YUCTOTHI TaMerT.
[TotHOE M HEmoJHOE JOMHUHWpOBaHME. J[UTMOPUAHOE CKpeIMBaHUE. 3aKOH HE3aBUCUMOTO
HACJIEIOBaHMUs MpU3HAKoB. LluToreHeTHueckne OCHOBBI JIUTHOPUAHOTO CKpEIIMBAHUS.
AHanuzupyrollee ckpemuBaHue. lcnonb3oBaHHe aHATM3UPYIOIIETO CKPEIIMBAaHUSA U
omnpeeNeHusl TeHOTHIIA 0CO0U

[IpakTHueckoe 3aHsATHE

Ne 5 Pemenne 3amau Ha ONpENEICHHE BEPOSTHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX
NPU3HAKOB MpPU MOHO-, JHU-, MOJUTHOPUAHOM U AHAIU3UPYIOIIEM CKpPELIMBAaHUMU,
COCTABJICHUE N'€HOTUIIMYECKUX CXEM CKpEIIMBaHUs

Tema 5.2. Copep:xanue yueOHOro MaTepuana
CuermieHHOe CuemienHoe HacienoBanue mpusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJleJOBaHHe HacJleJOBaHUI0 TeHOB. HapyiieHue creruieHnss I'€HOB B pe3ylibTaTeé KpPOCCHHIOBEpA.
MIPU3HAKOB XpoMOCOMHAs TEOpHsl HACIECTBEHHOCTHU. | 'eHeTH4eCcKue KapThl.
I'enetuka moma. XpoMOCOMHOE OmpeaereHue 1ojia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['oMorameTHble U reTeporaMeTHbie opraHu3Mbl. HacnemoBaHue NMpU3HAKOB, CHEIUICHHBIX C
10JIOM
[IpakTHueckoe 3aHsATHE
Ne 6 Pemienue 3amau Ha OmpeleleHHE BEPOSITHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
IIPU3HAKOB TIpU CLEIJICHHOM HACJEJ0BAaHUHU, COCTABJIEHUE TIEHOTUIIMYECKUX CXEM
CKpEIIMBAHUS
Tema 5.3. Coneprxkanue yueOHOro MaTtepuasia
3aKOHOMEPHOCTHU N3menunBocTh. Bupl H13MEHYMBOCTH: HEHACIEICTBEHHAsI U Haclle[CcTBeHHas. Ponb cpenbl B
M3MEHYUBOCTH HEHACJICICTBCHHONH HM3MEHYMBOCTH. XapaKTEPUCTHKA MOAM(DHUKAIMOHHON HM3MEHYHBOCTH.

Bapuanuonnsliii psig v BapuarmonHas kpuas. Hopma peakunu npusHaka. KoaudecTBeHHbIE
W KAaueCTBEHHBbIC TMPU3HAKK M HX HOpMa peaknuu. CBoiicTBa MOAU(PHUKAITMOHHOMN
M3MEHYHBOCTH.

HacnencrBennasi, uid TeHOTHIUYECKasd HM3MEHYHMBOCTH. KoMOMHATHBHAs HW3MEHYHUBOCTD.
Meiio3 u TONOBOI Mpolecc — OCHOBA KOMOWHATUBHOM H3MEHYMBOCTU. MyTallmoHHAS
M3MEHYUBOCTh. Kitaccudukanus MyTanuii: TeHHbIC, XPOMOCOMHBIE, TeHOMHBIE. YacToTa u
OpUYMHB  MyTanui. Mytarennble (akTopbl. 3aKOH TOMOJOTHYECKHX pPSJAOB B
HaCJICJICTBEHHOM N3MEHUMBOCTH
H. 1. BaBuioBa




[IpakTHyecKoe 3aHsTHe

No 7 PemeHne 3agady Ha OINpEIEICHHE BEPOSATHOCTH BO3HUKHOBEHHMS HACIIEICTBEHHBIX
MPU3HAKOB MPU PA3NIUYHBIX THUIAX B3aUMOJAEWCTBUSI '€HOB, COCTABICHUE M€HOTUITUYECKUX
CXCM CKpCIIMBAHUWA

Tema 5.4.
I'eneTnka yenoBeka

Copep:xanue yueOHOro MaTepuana

I'enetnka uenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl TEHETHKH YEJIOBEKa:
IeHEAJIOTUYECKUH, OJIM3HEIOBbIM, LUTOreHETUYECKUH, OMOXMMHUYECKUN, MOJEKYISIPHO-
reHeTnyeckuil. CoBpeMEHHOE OIpeAesieHUEe T'€HOTHIA: IOJHOI€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMPOBaHKe, B TOM umcie ¢ nomouisto I11[P-ananu3a. Hacnencreennslie 3abosaeBanus
4ejoBeKa: TeHHble OO0Je3HH, OOJe3HHM C HACIEeICTBEHHOH MPEapacloiIOKEeHHOCTHIO,
XpoMocoMHble Oone3Hu. Comaruyeckue U TeHepaTHBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[Mpunmuner  3m0poBoro  o0Opas3a  JKW3HM, JHATHOCTHKH, NPOPHUIAKTHKH U JICUCHUS
reHeTHYecKux  Oosie3Hel.  MeOuKO-reHeTUYeCKOe  KOHCYJIbTUPOBaHME.  3HAYCHHE
MEIULIUHCKOW TeHETUKA B TPEAOTBPAIICHUH U JICUCHHH TEHETUYECKHX 3a00JeBaHUN
4eJI0BeKa

HpaKTI/I‘leCKOG 3aHATUC

Ne 8 «CocraBiieHue 1 aHalIl3 POJAOCIOBHBIX YEJIOBEKay

Pasznea 6. DBoaromuon

Hasi OHoJIOrus

=)

Tema 6.1.
BOJIIOIIMOHHAS
TEeOpHs
H €€ MECTO
B OMOJIOTHH

Coneprxkanue yueOHOro Marepuasia

[IpeanochuIKu BOZBHUKHOBEHHUS YBOJIIOIIMOHHON TEOPUH. DBOJIOIMOHHASI TEOPHS U €€ MECTO
B Ouonoruu. BrusHue SBOMIONMOHHONW TEOPHHM HA pPa3BUTHE OHOJOTHHM W JAPYTHX HayK.
CugerenbcTBa 3BoNIOIMU. [laneoHTonornyeckue: nocaeaoBaTesIbHOCTh MOSBICHUS BUIOB B
MAJICOHTOJIOTUYECKOM JIETONUCH, TMepexoanble (Gopmbl. buoreorpaduueckue: cXoacTBo u
pasnuuue ¢ayH U Gprop MaTepuKOB U OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA U Pa3IUYMs
SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOUYHBIX. CpaBHHUTEIBHO-aHATOMHUYECKHE: TOMOJIOTUYHEIE,
aHAJIOTUYHBIC, PYIUMEHTApHbIE OpraHbl, AaTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE:
CXOJICTBO MEXaHHM3MOB HACIJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeH y BCex
YKUBBIX OPTaHU3MOB.

OpomonmonHass Teopuss Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHHUS JapBHUHH3MA.
JIBUWKyIire Cuiibl 3BOJIOUMM BHAOB 10 JlapBuHy (M30BITOYHOE pa3MHOKEHUE MPHU
OTPaHUYEHHOCTH PECYpCOB, HEOINpenelnéHHas M3MEHYMBOCTh, OOphOa 3a CyIIecTBOBAaHWE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.

Copep:xanue yueOHOro MaTepuana

OK-01, OK-02,
OK-04




MuxkposBontonus

Cunrernueckast teopust oo (CTD) u e€ ocHOBHbIE NOJIOKEHUSA. MUKPOIBOIIOIHS.
[Tomynsius kak eqUHKUIIA BUJA U DBOJTIOLUH.

JiBrwxyuie cuiibl ((hakTOphI)IBOJIIOLMM BHJIOB B IpHpoJe. MyTalMOHHBIM mpouecc u
KOMOWHATHBHAs M3MEHUYUBOCTh. llomynsnnoHHbIe BOJMHBI M Apeid reHoB. W3omsauus u
murpauusa. EcrecTtBeHHbIE 0TOOp — Hanpaisttomuil  ¢akrtop sBomouun.  Dopmbl
ecTecTBEHHOro otroopa. [IpucnocoOneHHOCTh OpraHM3MOB Kak pe3yjibTaT 3BOJIOIHU.
IIpumepsl npucnocobieHuit y opraHu3moB. ApoMopdo3bl U uauoafantanuu. Bug u
BunooOpasoBanue. Kpurepuu Buga. OcHOBHBIE (OPMBI BUI000pa30BaHuUs: reorpapuuecKkoe,
HKOJIOTHYECKOE

Tema 6.3.
MakposBontorus

Coneprxkanue yueOHOro Marepuasia

Maxkpospomorus. Dopmbl  dBomoLMU:  PHUIETHYECKAs, IWBEPIeHTHAs, KOHBEPreHTHas,
napauienpHasi. HeoOpatuMocTs 3BOIOIHN

[IpakTrueckoe 3ansTHe (Ha BEHIOOP MPENo1aBaTeIs)

Ne 9 «CpaBHenue BUIOB 10 MOP(HOIOTHYECKOMY KPUTEPUIOH
i «Onrcanue Npucrnoco0JIeHHOCTH OPraHr3Ma U €€ OTHOCUTEIILHOTO XapaKTepay

Paznesn 7. Bo3HMKHOBeHUE M pa3BUTHE KU3HM Ha 3emJie

=)

Tema 7.1.
3apoieHue
Y Pa3BUTHE KU3HU

Coneprxkanue yueOHOro Marepuasia

JloHay4yHble NpPEICTaBICHUA O 3apOXKACHUU KU3HU. HaydyHble rumnore3bl BOZHUKHOBEHUS
KU3HHU Ha 3emMJyie: abMoreHe3 M MaHCIepMus. XUMUUYecKasi IBOJIIOIUSA. AOMOTEHHBIN CUHTE3
OpraHWYEeCKHUX BEIIECTB W3 HEOPraHMYECKUX. OKCIHEPUMEHTAIbHOE MOATBEPKICHUE
XAMHAYECKON 3BOJIIONMKA. HavanpHble 3Tambsl Onosiormyeckoi ssosrormu. ['mmoresa PHK-
Mupa. PopMupoBaHre MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKH M UX HBONIOIMsSA. PDOPMUPOBAHNE OCHOBHBIX TPYIIIT )KHUBBIX OPTraHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3paM u nepuojam. Karapxeil. Apxeiickas u nmpoTepo30icKas
opbl. Ilanmeosoiickas spa u €€ mepUOAbl: KEMOPHICKHIA, OPIOBHKCKHH, CHIIyPHUICKHIA,
JI€BOHCKHI, KAMEHHOYTOJIbHBIN, IepMCKUA. Me3030iickas 3pa U €€ Mepuoibl: TPUACOBBIM,
IOpCKUii, MenoBoM. KaitHo3oMckass »pa U €€ NepuoAbl: MaJCOre€HOBBIA, HEOTECHOBBI,
AHTPOIIOT'€HOBBIM.

Tema 7.2.
Cucrema
OPraHU4YeCcKOro Mupa.
[Ipoucxoxnaenue
YeJIOBEKA —
AHTPONOTECHE3

Coneprxkanue yaueOHOro MaTtepuasia

Cucrema OpraHm4yeckoro Mupa Kak OTpakeHue 3BoJoLMU. OCHOBHBIE CHCTEMaTHYECKHE
rpynnbl OpraHu3MoB. XapaKTepUCTUKAa KIMMAaTa U IeoJorudeckux mpoueccoB. OCHOBHBIE
ATambl HSBOJIIOIHMHM PACTUTENIBHOTO U KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHd H
XKUBOTHBIX. [losiBIeHNE, paclBET U BBIMUPAHHUE IPYII )KUBBIX OPraHU3MOB.

OBoJIIOLIMSL  YeloBeKa. AHTpONOJIOrMsl Kak Hayka. Pa3Butue mpencraBieHHl o

OK-01, OK-02,
OK-04




IIPOUCXOXACHUN 4YeloBeKa. Meroabl u3ydeHMsl aHTpornoreHe3a. CXoJCTBa U pazIuyMs
4yeloBeKa U KUBOTHBIX. CHCTEMaTH4eCKOe IIOJIOKEHHE 4YesloBeKa. JIBMXKyIIue CHIIb
(pakTopel) aHTpomoreHneza. HacnencTBeHHas HM3MEHUYHMBOCTh W €CTECTBEHHBIA OTOOD.
OOurecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAMHA TPYa, MBIIIJICHHE, pEYb

Tema 7.3. Copepxanue yueOHOro MaTepuana 2
OcHOBHBIE CTaIUU OcCHOBHBIE CTaAMU W BETBU HBOJIOLUU YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK YMEJIbIi,
OBOJIIOLIMM YeNIOBEKa | YeroBek MpAMOXOaiiuii, YeroBek HeaHAepTalbCKuii, YeIoBeK pa3yMHBIII COBPEMEHHOTO
tumna. Haxoku MCKOMaeMbIX OCTAaHKOB, BpEMs CYIISCTBOBAHMS, 00JIACTh PaCIIPOCTPaHEHUS,
00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.
Yenosedeckne pachkl. OCHOBHBIC OOJIBIITHE pachl: €BPOICOWIHAS (EBpa3uiicKas), HErpo-
aBcTpajougHas (dKBaTOpHalibHAsl), MOHTOJIOMAHAS (a3uaTCKO-aMepHKaHCKas). UYepTsl
MIPUCTIOCOOJICHHOCTH TIPEACTABUTENICH YEJIOBEUECKUX pac K YCJIOBHSM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpurnka pacuzma
[TpakTHueckoe 3aHaTHe (Ha BEIOOP MpEnojaBaTeis) 1
Ne 10 «Bpems u myTu pacceneHust YeJIoBeKa M0 IJIaHEeTe)
win «IIprcrmoco0IeHHOCTh YeI0BeKa K Pa3HbIM yCIIOBUSAM Cpejibl. BiusHue reorpadudaeckoit
cpebl Ha MOPGhOJIOTHIO U (DU3HOJTIOTUIO YETTOBEKa)

Paspnen 8. OpranusMsbl M OKpykaLias cpeaa 4
Tema 8.1. Coneprxkanue yaueOHOro Matepuasia 2
Dkonorus DKOoJIOorus Kak HayKa. 3a/laqdl ¥ pa3JieNbl 9KOJIOrHU. MeTOo bl SKOJIOTHUECKUX HCCIICTOBAHUM.

Kak Hayka. Cpenbl DKOJIOTHYECKOE€ MHUPOBO33PEHUE COBPEMEHHOTO uesoBeka. Cpenpl OOMTaHUST OPraHU3MOB:
KHU3HU. BOJHAsl, HA3€MHO-BO3JyIIHAasi, IIOYBEHHAs, BHYTPHUOPraHU3MEHHAs. OKOJOTUYECKHE
DKOJIOTHYECKHUE dakropel. Krnaccudukamus 3KOJIOTHYECKUX (HAKTOPOB: aOMOTHYCCKUE, OMOTHUYECKHE W
(bakTopbI aHTpornioreHHsle. JlelicTBUe SKOJIOrMYECKHX (DAKTOPOB Ha OpraHu3Mbl. AOMOTHYECKHE
(dakToOphI: CBET, TeMIEpaTypa, BIaKHOCTh. Dortonepuoau3m. [IpucrocobdieHus: opranu3MoB OK-01, OK-02,
K JeHCTBHIO abmoTthdeckux (akTopoB. buonorumdeckue putmbl. brortnueckume (akTophl. OK-04, OK-07
Buner OWoTHMYeCKMX  B3aUMOJCHCTBUN: KOHKYPCHIIMS, XHIMHUYECTBO. [lapasuTusm,
MyTyalu3M, KOMMEHCANu3M (KBapTUPAHCTBO, HAXJICOHMYECTBO), aMEHCAIN3M, HEUTpaIu3M.
3HaueHne OMOTUYECKHX B3aMMOJICHCTBHUI JJISl CYIICCTBOBAHHS OPTaHU3MOB B IPUPOIHBIX
co0011IeECTBAX
Tema 8.2. Coneprxkanue yueOHOro Marepuasia 2
DKOJIOTUYECKHUE DKOJIOTHUECKUE  XapaKTEPUCTHUKU Tomyiassiuud. (OCHOBHBIE TIOKA3aTeNd  TMOIMYJISIUU:
XapaKTEPUCTUKU YUCJICHHOCTh, IUJIOTHOCTh, POXIAEMOCTh, CMEPTHOCTh, MNPUPOCT, Murpamus. JuHamuka
MOMYJISIIIAH YHCJIEHHOCTH MOMYJISIIUY U €€ PeryIsiius




[IpakTHyecKoe 3aHsTHe

Ne 11 «Iloycy€r nI0THOCTH MONYJISIUI pa3HbIX BUJIOB PACTECHUI

Paznen 9. Coob0mecTBa M DK0JI0rHUYeCKHE CHCTEMbBI 10
Tema 9.1. Coneprxanue ydeOHOTro MaTepuaia 2
CoobmecTBa CooOmiectBo  opranu3smMoB  —  Ouoneno3.  CTpykTypsl ~ OuolleHO3a:  BUIOBas,
OpPraHu3MOB, IPOCTpaHCTBEHHas, Tpoduueckas (nuuiesas). Buapl-noMuHanTel. CBs31 B OMOLIEHO3E.
9KOCHUCTEMBI Okonorndyeckue cucrteMbl (d9Kocucremsbl). [loHstne 00 »KocucTeMe W OHOTEOIEHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMbI: MPOJYLEHTHI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BemecTB U MOTOK HEPTUU B KOcHcTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocucTeMbl. [IumeBbie nenu u cetu. OCHOBHBIE MOKAa3aTENM SKOCUCTEMBI: OHoMacca,
MIPOAYKIUS. DKOJOTHUECKUE MUPAMUIBL: MPOMYKIMH, YHCICHHOCTH, Onomaccel. CBoiCTBa
9KOCHCTEM: YCTOWYMBOCTb, caMOperyisiusi, pazButue. Cykieccus
Tema 9.2. Copep:xanue yueOHOro MaTepuana 2
[Ipupoxansie [IpupoaHble JKOCHUCTEMBI. ODKOCHCTEMBI pPEeK H 03€p. ODKOCHCTEMa XBOWHOTO WU
KOCHUCTEMBI [IUPOKOJIMCTBEHHOTO neca. AHTpPOIIOTEHHBIE 9KOCUCTEMBI. ATpPO’KOCUCTEMBI.
YpOoskocucrempl. buonornueckoe M XO3SIMICTBEHHOE 3HAYEHHE AarpodKOCUCTEM U
ypOoskocucteM. buopaznoobpasue kak ¢akTop YCTOHMUMBOCTH 3KocucteM. CoxpaHeHue
OHMOJIOTMYECKOT0 pa3HOOOpasus Ha 3emie
Tema 9.3. Copep:xanue yueOHOro MaTepuana 2
buocdepa — Yuenne B. . Bepuaackoro o 6mocdepe. I'panuniibl, coctaB u cTpykTypa ouocdepsl. XXKusoe
riobanpHas BemiectB0O U ero ¢GyHkuuu. OcobeHHocTn Ouocdepsl Kak TII0OANBHOM HKOCHUCTEMBI.
sKocucremMa 3emin | JluHaMuueckoe paBHOBecHe M OOpaTHas CBsi3b B Ouocdepe. KpyroBopoThl BemiecTs u
OMOTeOXMMHUYECKHE LHUKIbI 3JEMEHTOB (yriepojaa, a3zoTa). 3O0HaIbHOCTH Ouocdepsl.
OcHoBHbIE OMOMBI CYLIIU
Tema 9.4. IIpodeccuonajibHO OpUEHTHPOBAHHOE COAepP:KaHHe (coaep:KaHHe MPHUKJIATHOTO 2
Bnusnne MO/1YJIfA)
AHTPOIIOTEHHBIX YenoseuecTBo B Onochepe 3emin. AHTpororeHHbIe n3MeHeHust B Onocdepe. [mobanbHbie
¢bakTopoB Ha sKosoruueckue mpobaembl. CocyliecTBOBaHHE NPUPOAbI M denoBedecTBa. CoxpaHeHHE
ouochepy O0uopa3zHooOpa3usi Kak OcCHOBa ycToWumBocTH Ouocdeprl. OcHOBa palMoOHaIHLHOTO
VIIpaBJICHUSI TPUPOJHBIMU pECypcaMd W HMX HCHOJb30BaHME. JlOCTIDKEHHs] OMONOTHH WU
OXpaHa MPHUPOJIbI
[TpakTHueckoe 3aHaTHe (Ha BEIOOP MpenojaBaTeis) 2

Ne 12 «OTx0ab1 TPOU3BOACTBAY
WIH «DKOJOTMYECKUE aCHEKThl NPOPEeCCUOHATIBHOM 1S TEIbHOCTI

OK-01, OK-02,
OK-04, OK-07
IIK 1.7.




i «[IpodpunakTuka npodhecCUOHATLHBIX 3a00ICBaHUIN
Wi «BiusiHue MPOU3BOICTBEHHBIX (DaKTOPOB HA OPTaHU3M YEIIOBEKA)»

Tema 9.5. IIpodeccnonanibHO OPHEHTHPOBAHHOE coJep:kaHue (colaeprKaHue MPHUKJIIATHOIO 2

Bnusiaue counanbHO- | MOAYJIsT)

9KOJIOTHYECKUX 310poBbe U ero coctapisomue. GakTOphl, MOJTOKUTEILHO U OTPULIATEIHHO BIUSIONIUE HA
¢bakTopoB Ha opraHusM denoBeka. [IpoOiemMa TEXHOTEHHBIX BO3JCHCTBHI Ha 3/I0pPOBbE UEIOBEKA
3JI0pPOBbE YETIOBEKA | (IIEKTPOMArHUTHBIE TMOJs, OBITOBAas XUMHS, H30BITOYHBIC IIYMbl, pajualusg H T.IL.).
Ananrtanmus opraHu3Ma deloBeKa K (akTopaM OKpykaromeid cpensl. [IpuHIMTIBL
dbopMupoBanus 310poBbecOeperaromniero nopeaeHus. Ousnveckas akTUBHOCTh U 370POBbE.
buoxumuueckre aciekThl palliOHAIbHOIO TUTAHMSI
JlaboparopHbie 3aHATHS 2
Ne 3 «YMcTBeHHAs pabOTOCITOCOOHOCTE)
i «Brnusaue abnotndeckux (pakTopoB HA YETIOBEKa» (B KaUECTBE TPUTTEPOB, CHIDKAIOLIIX
paboTOCTIOCOOHOCTh,  MCHOJB30BATh  YCIOBUS ~ OCYHIECTBICHHS  MPO(ECCHOHAIBLHOU
JESTEeIbHOCTH: IIIyM, TEMIIEpaTypa, Gu3ndecKast Harpy3ka u T.1.)

Paznen 10. Cesiekuusi Oprann3mMoB, OCHOBbI O0HOTEXHOJIOTHH 6
Tewma 10.1. Coneprxkanue yueOHOro Matepuasia 2
Ceneknus Cenekiusi Kak HayKa W Ipolecc. 3apokIeHHe CeleKIuu U goMmectukanus. Ydyenue H. U.

KaK HayKa u npouecc | BaBuioBa o meHTpax MHOT0oOOpasvs W TMPOHMCXOXKIEHUS KyJIbTYPHBIX pacTeHuid. LleHTps
MPOUCXOXKACHHUS JOMAIIHUX XUBOTHbIX. CopT, mopona, mTamMm. COBpEeMEHHbBIE METOIbI
CEJICKLINU. MaccoBbsrit
U WHIUBUIYaJIbHBIA OTOOPHI B CENEKIMU pAcTeHUW M KUBOTHBIX. OIlIEHKa 3KCTEpbepa.
bnuskoposcTBeHHOE cKpelyBaHue — MHOpuAMHI. YUucras auHus. CKpeluMBaHUE YUCTBIX
munuil. ['ereposuc, unm rubpuaHas cuna. HepoiacTBeHHOE CKpelMBaHHE — ayTOpPWIMHT. OK-01, OK-02,
Otnanénnas tuOpuamsanus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M TIOJIy4eHHe OK-04, OK-07
MOJUTIIONA0B. JIOCTHKEHHUSI CeJIeKIIUU PACTEHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB IK 1.7.
Tema 10.2. buorexHonoruss Kak oTpaciip MPOM3BOACTBA. [eHHas WHXKEHepus. OTambl CO3JAAHUS 2
OcHoBBI pexombunantHoil JIHK u Tpancrennsix opranuzmoB. Kierounas unxenepusi. Kierounsie
OMOTEXHOJIOT MU KYJBTYpBI. MUuKpOKIIOHAIBHOE Pa3sMHOXXEHUE pacTeHUH. KitonnpoBanue
BBICOKOIIPOYKTUBHBIX CENbCKOXO3SIICTBEHHBIX OPTaHU3MOB. DKOJIOTUYECKUE M ITHYECKHE
npo6aembl. [MO — reHeTHuecKku MOAU(PHUINPOBAHHBIE OPTraHU3MbI
Tewma 10.3. IIpodeccuonajibHO OpUEHTHPOBAHHOE COAepP:KaHHE (coaep:KaHHe MPHUKJIATHOTO 2
buortexnonoruu MO/1YJIs1)

B )KM3HHU U nipodeccuu

OcHOBHBIE HAMPAaBJICHHUS COBPEMEHHON OMOTEXHOJIOTHH B MPOGECCHOHATBHON ACSITEILHOCTH




YyeJIoBeKa. MeToanl OHMOTEXHOJIOTHHU. OOBEKTHI OMOTEXHOJIOTHH. OTHKa
OMOTEXHOJIOTHYECKUX

M TEHETHYSCKHUX OJKCIEpUMEHTOB. IIpaBMia TmoWcka MW aHaliM3a OHMOIKOJIOTHYCCKOM
uHpOpMauU

U3 Pa3IMYHBIX UCTOYHHMKOB (HayyHas W y4eOHO-HAy4Has JIMTEpaTypa, CpeACTBa MacCOBOU
nH(popmanuu, cetb IHTEpHET U ApyTrHe)

HpaKTI/I‘leCKOC 3aHATHUC

Ne 13 Keiicel Ha aHanmu3 WHPOPMAIMK O HAYYIHBIX JOCTH)KCHHUSX B O00JIACTH T€HETHYECKHX
TEXHOJIOTUi1, KIIETOUYHON MH)KEHEPUH, MTUIIEBBIX OMOTEXHOJIOTHI.

Ne 14 3ammra keiica: mpeacTaBieHUE pE3YIbTaTOB pPEIIEHUS KEWCOB (BBICTYIUIEHUE C
MIPE3CHTALINECH )

Pa3gen 11. Pemienue k

eiicoB B 00J1aCTH OMOTEXHOJIOTHIA

Tema 11.1.1.
buorexnonorun
B IPOMBILIUIIEHHOCTH

IIpodeccoHabHO OpPHEHTHPOBAHHOE COAep:KaHHe (coaep:KaHHe TPHUKJIATHOTO
MO/1YJIfA)

Pa3BuTHe nMpoMBIIUIEHHON OMOTEXHOJIOTHI U ee MPUMEHEHUE B JKU3HU UYEIOBEKa, MOUCK U
aHanu3 UH(pOpPMALMK U3 Pa3IMYHBIX UCTOYHUKOB (HaydHas U yueOHO-Hay4yHas JHUTEpaTypa,
CpeacTBa MaccoBoil HH(popMalu, cetb IHTepHeT u apyrue)

[IpakTrueckue 3aHATHS

Ne 15 Keiicel Ha aHanu3 wHQOpPMAIMH O PA3BUTHHU MPOMBIIUIEHHON OHOTEXHONOTHH (10
MUHU-TPYIIIaM).
Ne 16 3ammra keiica: mpeicTaBleHUE pPE3YyJIbTAaTOB pEIIEHUs KEWCOB (BBICTYIIEHUE C
MPE3CHTALNECH )

OK-01, OK-02,
OK-04, OK-07
IIK 1.7.

IIpome:xxyTouHas aTTe

crauus (1uddepeHIMpPOBaHHbINA 3a4€T)

Bcero:

72




3. YcioBus peaju3alnuu NporpaMMbl 0011e00pa30BaTeIbHON AU CIUATIIHHBI
3.1. s peajqu3alMd NPOrpaMmbl JUCHMILUIMHBI  JOJ/LKHBI  OBITh
NPeIyCMOTPEHBI CJeAYIOIHe CIeNHATbHbIC IIOMEIeHUS:

Kabuner «buonorunmy, OCHAILICHHBIN 000pyIOBaHUEM: CTOJI
JIEMOHCTPAIIMOHHBIN (C pAKOBUHOM, TI0JIBOJIKOM U OTBEJICHUEM BO/IbI, CAHTEXHUKOM,
AIIEKTPUUECKUMHU PO3ETKAaMHU, aBTOMAaTaMU aBApUMHOTO OTKIIOYEHHUS TOKa),
Ja00paTOPHBINA OCTPOBHOM CTOJN (ABYXCTOPOHHHUI, C 3alIUTHBIM, XUMOCTOWKUM
U TEPMOCTOMKUM TOKPBITHEM, HAJCTOJIBEM, C IOJCBETKOM M 3JIEKTPUUYECKUMU
pO3eTKaMH, MOJABOAKON U OTBEACHUEM BOJAbI U CAHTEXHUKOM), CTYJI J1a0OpaTOPHBIM
ITOBOPOTHBIN, PETYJINPYEMBIN 11O BBICOTE.

[IpumepHbIii  TepedYeHb  JEMOHCTPAIIMOHHOTO U JIaOOpaTOPHOTO
000pyIOBaHUS.

JleMOoHCTpanoHHOE 000pyA0BaHKE U PUOOPBHIL:

— KOMIUIEKT BJIAXHBIX MPEMAPATOB IEMOHCTPALIMOHHBIMI

— KOMIUIEKT TepOapueB MO CHUCTEMaTUKE PACTEHUU C ONpeneUuTeIbHBIMU
KapTOYKaMu

— KOMIUIEKT KOJUIEKIUI IEMOHCTPALIMOHHBIH

— 1U(POBON MUKPOCKOIT OMHOKYJISIPHBIH (¢ Kamepoi)

JIabopaToOpHO-TEXHOIOTUIECKOE o0opynoBaHuE (;maboparopnoe

obopynoBanue, IpuOOpbI, HAOOPHI ISl IKCIIEPUMEHTA, UHCTPYMEHTHI):
— MOJEIH, MYJISIKHU, alllTUKAuN
— KOMIUIEKT MOJIeJIEH-aNTUIMKANN IEMOHCTPALIMOHHBIMI
— KOMIUIEKT aHATOMHYECKUX MOJENIe TIEMOHCTPALIMOHHBIN
— Ha0Op MaJICOHTOJOTUYECKUX MYJISKEH
— KOMIUIEKT OOTaHUYECKUX MOJIeTIEH IeMOHCTPAIlMOHHBIN
— KOMIUIEKT 300JIOTUYECKUX MOJIETIEN JEMOHCTPALIMOHHbIN
— KOMIUIEKT MYJISDKEN JEMOHCTPAMOHHBII
— KOMIUIEKT MOJIEIIEN

— KOMIUICKT CKCJICTOB PA3JIMIHBIX KJIACCOB JKUBOTHBIX



— TaONUIBI peabedHbIC
— JIEMOHCTpAIMOHHBIE y4eOHO-HaTJIJHbIE TOCOOUS
— KOMIUJIEKT MOPTPETOB [ ohopmiieHus: KabmHeTa
— mabopaHTCcKas i KaOWHeTa OMOJIOTHH U DKOJIOTUH
— CTOJI C SIIIUKAMHU JUIsl XpaHEHUs/TyMOOH
— Kpeciio opucHoe
— CTOJ J1JaOOpaTOPHBIA MOCUHBIN
— CyHIWJIbHAs MaHeNb A7 TIOCYIbI
— mKad 11 XpaHeHus1 y4eOHbBIX TOCOOUH
— mKad g XpaHEHUs BIAKHBIX IPENapaToB, 3alIUPAIOIINIICS Ha KITI0Y
— mKad U XpaHeHus J1abopaTOPHOU MOCY b/ TIPUOOPOB
— 71abOpaHTCKU CTOJI
— CTyJ JJaDOpaTOpHbBIN
— KOMIUJICKT epIIeH JIsl MBIThS JIA0OPATOPHOU MOCY/BI.
3.2. Mu¢popMmaniuoHHOE 00ecredeHne peaTn3auuy NporpaMmbl

3.2.1 OcHOBHBIE IICUATHBIC U3JaHUI
1.bensie JI.K., demvmm .M., Ky3nemnora JI.H. u ap. buonorus (6a3oBsrii

ypoBeHb). 10 kitacc. — M., 2025.

2.Monuesa A.1O. buonorusi. Bech mkonbHbIN Kype B cxemax U Tabnuiax. — M.,
2022.

3.®enepanbHblii 3aK0H 0T 29.12.2012 Ne273-D3 «O6 ob6pazoBanuu B Poccuiickoi
denepanum».

4 Ilpuka3z Munoopuayku Poccun o1 17.05.2012 Ne 413 «OG6 yTBepKaeHUN
beneparbHOTO TOCYyAap-CTBEHHOT'O 00pa30BaTEeIbHOTO CTAaHAAPTa CPEAHETO
(mosHOT0) 001IIETO 00Pa30BAHUS.

3.2.2 OcHOBHbIE 3JIEKTPOHHBIE U3AAHUS

1.3. VYwueOnslii onnaitd kypce.buonorus 11// MoOuiabHOE 37EKTPOHHOE
obpazoBanue: [cait]. — 2022. - URL:
https://educont.ru/courses/list/course/136584c5-e32¢c-4696-8b4c-18639ead4abb
(mara obpamenusi: 23.01.2023).

3.2.3 JlomoTHUTENbHBIC HCTOYHHUKH (TP HEOOXOMMOCTH)



4. KoHTPOJIb M OLIEHKA Pe3yJ1bTATOB 0CBOEHHUsI 00111e00pa3oBaTeIbHOI
JAUCUUITUHBI

KoHTposib M oOHEHKa pe3ylbTaTOB OCBOCHHUS 00I1e00pa3oBaTeIbHOMN
JIVCUUIUIMHBL PAaCKPBIBAIOTCS Yepe3 MUCHUIUIMHAPHBIE PE3yNbTaThl, HAIPABJICHHBIC
Ha (opmupoBaHue 0OmMX M TMPO(ecCHOHATBHBIX KOMIIETCHIIMH IO pasienaM H

TeMaM CoJIepKaHusl yueOHOTro MaTepuraa.

Oomasi/npodeccuonanbHast Pasznen/Tema Tun OLIEHOYHBIX
KOMIETeHI[UsI MepOnpUsITUS

OK 01. Beioupars cmoco6sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxaeHHE IO BOIIPOCaM
pelieHus 3amad | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | iKUK

npodeccrnoHaIbHOM 8.1, 8.2, 9.1-9.3, Pa3pabotka riioccapus

ASATENLHOCTH PUMEHHTENBHO | g 411 /2 9 5[T-o/, 10.1, 3an0JIHEHHE  CPAaBHUTENIbHBIX
K pa3JInYHbIM KOHTEKCTaM 102, 103M-ofc, 11.1M-ofc ;a6JII/III

€CTHUpPOBaHUE
YceTHBI o1poc
JIUKTaHT Ha UCHOJIb30BaHUE
apryMEHTOB, OHOJIOTHUYECKOI
TEPMHUHOJIOTUN U CUMBOJIUKHI
NunuBuayanbHas
camocTosTeNnbHas padoTa
[IpencraBinenue  pe3ysbTaTOB
MPAKTUYECKUX padoT
KoHnTponbHbIe paboThl
3amuTa TBOPUYECKUX padoT

3amura WHJIMBUIyaIbHBIX
MIPOCKTOB
Brimonnenune 3aJaHun
MIPOMEKYTOUYHON aTTECTAIlUU
OK 02. Ucnonw3zoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi JUCKyCCHUs 110
COBPEMCHHBIC cpencta | 4.1-43, 5.1-5.4, 6.1-6.3, | BOIPOCaM JIEKIUH
IIOHUCKa, aHaJIu3a 7.1_7.3, 8.1, 8.2, 9.1_9.3, Pa3pa60TKa MEHTaIbHOM
wngopvatm, | SATole, 9SMhole, 101 | g sana
u nH(pOpMaIMOHHBIC 10.2, 10.3M-0/c, 11.111-0/c J1a00paTOPHBIX padOT
TEXHOJIOTHH JIJI1 BBITIOJHCHUS [IpencraBnenue pe3ynbTaToOB
3a7a4 npodeCCuOHATBHOU MPaKTUYECKUX PaboT
NeATEIIbHOCTH [IpeacraBnenue ycTHBIX
COOOIICHUH C Mpe3eHTaIUeH,
MOATOTOBJICHHBIX MO MEPEYHIO
HCTOYHHKOB,
PEKOMEHIOBaHHBIX
MIpEeno/IaBaTesIeM
OK 04. OddexktuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxeHHE 1O BOIPOCaM
B3aMMO/ICHCTBOBATh U |43, 51-5.4,6.1-6.3,7.1-7.3, | lekuuu
paboTaTh B KOJUICGKTHBE H 8.1, 8.2, 9.1-9.3, [IpencraBinenue pe3ylnbTaTOB
KOMaH/Ie 9.4T-0fc, 9.5M-ofc, 10.1, MPaKTUYECKUX PaboT

3amuTa TBOPUYECKUX padoT
3amura WH/IMBUyaJIbHbIX
IIPOEKTOB

10.2, 10.3IT-o/c, 11.1I1-0/c

2 TIpodeccHOHAIEHO OPUEHTHPOBAHHOE COJEPIKAHUE (COMEPKAHIE TPUKIIATHOTO MOJLYJIs)



OK 07. CoelicTBOBAaTh
COXpaHEHUIO OKpY>KaroIei
Cpelbl, pecypcocOepeKeHuIo,
MIPUMEHSTH 3HAHUA
00 U3MEHEHUU KJIMMAaTa,
TIPUHITUTIBI OEpEIKITUBOTO
MPOU3BOJCTBA,  APPEKTUBHO
JIENCTBOBATH

B UPE3BBIYANHBIX CUTYALUAX

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5II-o/c, 10.1,

10.2, 10.3IT-o/c, 11.1I1-0/c

Ob6cyxeHue o Bonpocam
JEKUUU

Pazpabotka rimoccapus
3anojgHeHHe  CpaBHUTEIbHBIX
TadJInI

TectupoBanue

YceTHBI o1poc

JIUKTaHT Ha UCHOJIb30BaHUE
apryMEHTOB, OHOJIOTHUYECKOI
TEPMHUHOJIOTUN U CUMBOJIUKHI
NunuBunyanbHas
camocTosTeNbHas padoTa
[IpencraBinenue  pe3ysbTaTOB
MPAKTUYECKUX padoT
KoHTponbHbIe paboTh

3amuTa TBOPUYECKHUX padoT
3amura WHIMBUIyaIbHBIX
MIPOEKTOB

Brimonnenune 3amanuii
MIPOMEXKYTOUHOM aTTecTaluu

[1IK1.7.BbInONHATh CAaHUTAPHO-
AIU/IEMUOJIOTMYECKUE
TpeOOBaHUs npu
MPeI0CTaBICHUU
MapUKMaXepPCKUX YCIyT




5. MEPOIIPUATHAA, SAIINTAHUPOBAHHBIE HA IEPUO/J PEAJIM3ALIAN
OBIIEOEPA3OBATEJBHOM YYEFHOM JUCHUITJIUHBI

Hara Conepxanne u ¢popmbl Mecto Koani
AeATEJbHOCTH nposeaenus | OK
Cooepoicanue - obwjas xapakmepucmuxa
Meponpusmusl.
OxT0ps - [ToaroroBka y4acTHUKOB U ITPOBEICHUE I'BIIOY JIP24
neKkaophb €XKETOIHOM TEXHUKYMOBCKOM OJIUMITAA/IbI «TTT»
(e’xero1Ho) 1o o01ieo0pa3oBaTeIbHBIM YYECOHBIM

JUCLUIUIMHAM B 2 Typa: 1 Typ —
O0TOOPOYHBII 3a04YHBIH, 2 TYp —
(bYHATBHBIN, OYHBIN

JlexaOpn [ToaroroBka yuacTHHKOB U ipoBesieaue | ['BIIOY JIP23
(exKeroaHo) Hexenmu EM/] «TTT» JIP24
JIP26
deppaiib IToaroroBka u CONMPOBOXKIACHUE I'BIIOY JIP24
YYaCTHUKOB 00JIACTHOM CTYACHUYECKOM «TTT» JIP25
HAyYHO-TEXHUUYECKOU KOH(PEPEeHIINH JIP26
«Mononéxp. Hayka. TexHomoruu
IIPOU3BOACTBAY
deBpalib [ToaroroBka cratbu JJisl MyOJIMKALIMK B I'BITIOY JIP24
COopHHKax MaTepuasoB MO UTOTaM «TTT» JIP25
CTYJEHYECKHX KOHbEepeHInn
Exeronno Yyactue B IOArOTOBKE U IPOBEIACHUE I'BIIOY JIP23
HEIEIN CIIEMAAIILHOCTEN OTACIICHUS «TTT» JIP24
JIP25

JIP26




Hpuiaoxenue

TeMbl JOKJIa10B
OMOpPUOTOTUYECKHE TOKA3aTEIbCTBA YBOIOIIMOHHOTO POJICTBA dKUBOTHBIX.

buonoruueckoe 3HaueHue wmeramopdo3a B IOCTIMOPUOHAILHOM pa3BUTUU
KUBOTHBIX.

BnusHue okpyskaronieil cpeqibl U €€ 3arpsi3HeHUs Ha Pa3BUTHE OPTaHU3MOB.
Bnusinue kypeHws, ymoTpeOJIeHHs alKorojisl W HapKOTHKOB POIUTENSIMH Ha
SMOpPUOHANILHOE pa3BUTHE PeOEHKA.

3aKOHOMEPHOCTH (PEHETUYECKON U TEHETUYECKON N3MEHUYUBOCTH.
HacnencrBennas nagopmarus u nepeayda ee u3 NOKOJICHUS B IOKOJICHUE.
JlpamaTryecKue CTpaHULbl B UCTOPUU PA3BUTHS T€HETUKH.

Ycnexu COBPEMEHHOMU TE€HETUKN B MEULHE 17}
3/IpaBOOXPAHEHUMN.

LleHTpBsl MHOTOOOpa3us U MPOUCXOKIEHUS KYJIbTYPHBIX PACTEHUH.

LleHTppl MHOTOOOpa3usl U MPOUCXOKICHUS JOMAIIHUX KUBOTHBIX.

Ponb npaBUTENbCTBEHHBIX U OOIIECTBEHHBIX OSKOJOTMYECKUX OpraHu3aluil B
COBPEMEHHBIX PA3BUTHIX CTPaHaX.

PanmonansHoe wHcCIoONb30BaHME W OXpaHa (KOHKPETHBIX) HEBO300OHOBHUMBIX
MPUPOIHBIX PECYPCOB.

PanmonanesHoe WCMONb30BaHME H  OXpaHa (KOHKPETHBIX) BO30OHOBHUMBIX
IIPUPOJHBIX PECYPCOB.

OnacHocTh rio0anbHBIX HapywieHud B Ouochepe. O30HOBBIE  «ABIPHDY,
KHCJIOTHBIE JTO’K/IU, CMOTH U UX MPEIOTBPAILCHHE.

DKOJIOTHUECKHE KPHU3UCHl U 3KoJjornuyeckue karactpodsl. IlpenorBpamienue ux
BO3HMKHOBEHUS.

YcroitunBoe pa3BUTHE NPUPOJIBI U OOIIECTBA



9.

Tembl pepepaTon
becrnonoe pa3MHOXKEHHE, €r0 MHOTOOOpa3ue U MPAKTUUECKOE UCTI0Ib30BaHUE.

ITomoBoe Pa3SMHOKCHHUEC U €TO OMOJIOTMYECKOE 3HAYCHHE.

. qCPGIIOBaHI/IG IIOJIOBOTO M 0OECIoI0To Pa3MHOKCHHA B JKU3HCHHBIX IHKJIAX

XBOIIEH,  MAanOpOTHHUKOB,  MNPOCTEUIINX.  DHOJOTHYECKOE  3HAYEHHE
yepeaoBaHus IOKOJICHUM.

[lapTeHoreHes U rHHOT€HE3 Y MMO3BOHOYHBIX KUBOTHBIX U HX OMOJIOTHYECKOE
3HAYCHHUE.

OMOpHOIOrHYecKHe J0Ka3aTeIbCTBA HBOJIIOIIMOHHOTO POJCTBA )KUBOTHBIX.
buonornueckoe 3HadeHne Meramopdo3za B MOCTIMOPHOHATBHOM pPa3BUTHU
KVUBOTHBIX.

Bisinue oxpyakarolen cpeibl U €€ 3arpsi3HEHUs Ha pasBUTHUE OPTaHU3MOB.
Bnusgaue xypeHus, ynoTpeOJeHHs] alKOrojis U HAapKOTHKOB POJMUTEISIMU Ha
SMOpPUOHANILHOE pa3BUTHE PeOCHKA.

3aKOHOM€pHOCTI/I (bCHCTI/ILICCKOI\/'I 1 TEHETUYECKOM U3MEHUYMBOCTH.

10.HacnencTBennast mHGopMaIus U repeava ee u3 MoKOJSHUS B IIOKOJICHHE.

1 I.HpaMaTI/ILIGCKI/IC CTpaHHuIbI B UCTOPUH PpA3BUTHUA I'CHCTHUKMU.

12.Vcnexu COBPEMEHHOMU T'€HETUKA B MeIUITHE u

3JIPaBOOXPaHECHHH.

13.1lenTpsl MHOTOOOpa3Ms U MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHU.

14.1leHTpsl MHOTOOOPA3Us U MPOUCXOXKACHUS JOMAITHUX )KUBOTHBIX.

15.3Hauenue n3y4eHus npeKoBbIX (GOPM ISl COBPEMEHHOU CEIeKIIUU.

16.McTopust mpOUCXOKIAEHUS OTJIETBbHBIX COPTOB KYJIBTYPHBIX PACTCHUM.

17.Vctopus pa3BuTHs 3BOTIONMOHHBIX uaeu 1o Y.J/lapBuna.

18.«Cuctrema npuponab» K.JIlunnes u ee 3HaueHUE 1151 pa3BUTHS OUOJIOTHH.

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

20.IIpennoceuiku BOSHUKHOBEHUS IBOIOIMOHHOMN Teopun Y. /lapBuHa.

21.COBp€M€HHBIC MNpCACTABJICHUA O MCXaHU3MAX U 3aKOHOMCPHOCTAX 3BOJIOIIHNH.



22.@opMHUpPOBaHUE YCTOWYMBBIX IMOIMYISAUUA MHKPOOPIaHU3MOB W BpEIUTEIEH
KYJbTYPHBIX PACTEHUMN K BO3AECHCTBHIO SIAOXMMHUKATOB KaK JOKAa3aTEIbCTBO UX
aJanTUBHBIX BO3MOKHOCTEH.

23.AnantuBHas paaualMs ~ OpraHM3MOB (Ha KOHKPETHBIX IMpUMEpax) Kak
pe3ynbTaT ACUCTBUS €CTECTBEHHOTO 0TOOpA.

24.Apamopd 0361 B IBOJTIOITUH MTO3BOHOYHBIX U OECIIO3BOHOYHBIX JKUBOTHBIX.

25.CoBpeMEHHBIE NPEACTABICHUS O 3apPOKICHUH KU3HU.

26.Pa3nu4HbIe TUIIOTE3BI IPOUCXOKICHUS.

27.1lpuHIMNOBI ¥ 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.PacuBer penTwiMii B ME3030€ M BO3MOXHBIE IIPUYMHBI HCUE3HOBEHUS
JUHO3aBPOB.

31.CoBpeMeHHBIE NPEACTABICHUS O TPOUCXOKIAECHNUHN IITHL] U 3BEPEN.

32.BnusiHue [BJKEHUST MAaTepUKOB M OJIEAEHEHUH Ha (OpMUpOBaHUE
COBPEMEHHOM PAaCTUTENBHOCTU U KUBOTHOTO MUDA.

33.DOBosronus IPUMATOB M 3TaIlbl 3BOJIFOLIMH YEJIOBEKA.

34.CoBpeMeHHBIN 3Tan pa3BUTHs YesnoBedecTBa. YenoBeueckue pacbl. OnacHOCTh
pacusma.

35.Bo3peiicTBUE 4YeNOBEKa  HA MOPHUPOAY HA Pa3IMYHBIX JTamnax pa3BUTHUS
YeJI0BEYECKOro 00IIECTBa.

36.1IpruuHBI ¥ TPAHUIIBI YCTOMIUBOCTH OMOC(Ephl K BO3ACHCTBUIO IEITEITLHOCTH
JIIOJIEH.

37.buonieHO3bl  (3KOCHUCTEMBI) PA3HOTO YPOBHS U UX COMOAYMHEHHOCTH B
r1o0aapHOM dKocHcTeMe — Orocdepe.

38.BugoBoe ® DIKOJOTHYECKOE pa3zHooOpa3ue OWOIleHO3a KaK OCHOBAa €ro
YCTOMYUBOCTH.

39.PaznuuHble 3KOJIOTMYECKHME NHUPAMHUIBI M COOTHOLIEHUS OpPraHU3MOB Ha
KaXJ0M UX CTYIICHH.

40.Ilytn mnoBbIlIEHUS OUOJOTUYECKOM TPOJYKTUBHOCTH B MCKYCCTBEHHBIX
DKOCHCTEMAX.

41.Cyxueccnn 1 ux (GOPMEI.



42.Ponb MpaBUTEIILCTBEHHBIX M OOIIECTBEHHBIX JKOJIOTMYECKUX OpraHu3alui B
COBPEMEHHBIX Pa3BUTHIX CTPAHAX.
43.PanioHanbHOE MCMOJIB30BAaHUE M OXpaHa (KOHKPETHBIX) HEBO300OHOBHMBIX

MIPUPOHBIX PECYPCOB.

44 PanMoHaNbHOE WCIHONB30BaHWE W OXpaHa (KOHKPETHBIX) BO30OHOBHUMBIX

MPUPOJIHBIX PECYPCOB.
45.0nacHocTh TJOOANBHBIX HapylieHud B Ouocdepe. O30HOBBIE «IBIPHD,

KHCJIOTHBIC OOKAN, CMOI'M U UX IIPCAOTBPAILICHHAC.

46.OK0JIOTHYECKHUE KPHU3UCBI U 3KOJIOTHYCCKHUC KaTaCTpO(i)BI. HpCIIOTBpaHICHI/IC Hux

BO3HHKHOBCHU.

47.Y cToiiunBO€ pa3BUTHE MIPUPOJBI U 00IIECTBA

_ JUCT PETUCTPAIIUU UBMEHEHUI
PABOYEU ITPOI'PAMMBbI OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O
HHPEAMETA

(HaumeHnosawnue 0bueobpazosamenbHo20 y4ebno2o npeomema)

0 CTICTIHABHOCTH / TIpOeCCuu

(K00 U HaumeHOBaHUe cneyuarbHocmu / npogeccuu)
(rox Habopa , bopma oOyueHus )

Ha20 /20 y4yeOHblIil rojg

B pabouyro mporpammy 00111e00pa3zoBaTeIbHOTO YISOHOTO MpeIMeTa BHOCSITCS
CJICAYIOIINE U3MEHEHHSL:

Hom Howmepa nucros
cp
. aanyn | OcHOBaHME IS
u3me | Paznen paboueit
3aMeHe u- BHECCHHUS
- nporpammsl (ITyHKT) HOBBIX .
— H-HBIX POBaHH | K3BMEHECHUI

bIX
s




PaccMmoTpen Ha 3acejaHuu MpeIMETHOH (IIMKIOBOI) KOMUCCUU

IIPOTOKOJI OT « » 20 1. Ne

(Oondrcnocmy) (noonucy) (U.0. Damunus)
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