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[Tporpamma muctumnuasl OO/.13 « buonorus» pazpaboraHa B COOTBETCTBHUH C
®I'OC cpennero obiero odpazosanus (I[Ipukaz MunucrepcTsa 00pa3oBaHUs U HAyKU
P® ot 17 mas 2012 r. Ne 413 "OG6 yrBepxkaeHuu (enepaibHOro rocy1apcTBEHHOTO
00pa3oBaTEIBLHOIO CTAHAApPTAa CpPEAHEro oOliero oOpa3zoBaHMs", ¢ W3MEHECHUSIMU U
nomnoJHeHUusMU OT: 29 nekabps 2014r., 31 nmexabpss 2015r., 29 wuronsa 2017r., 24
centsiops, 11 gexabps 2020r., 12 aBrycra 2022r., 27 nmekabps 2023 r.), ¢ ydeTom
TpeOoBaHuil (heaepasbHOro TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTAHAPTa CPEAHETO
npodeccuoHalbHOr0 obpa3oBaHus 10 crenuaidbHocTH  23.02.07 TexHudeckoe
oOCIy’)KMBaHME M PEMOHT aBTOTpaHCHOPTHBIX cpeAcTB (IIpukaz3 MunHucTepcTBa
oOpazoBanus u Hayku PO ot «02» utonst 2024r. Ne 453, 3apeructpupoBaHo B MuHrocTe
Poccuiickoit @enepanuu ot «07» aBrycta 2024r., peructpanuoHHbiii Homep 79036),
MIPUMEPHON OCHOBHOW 00111€00pa30BaTeIbHON MPOrpaMMbl 1O JUCHUILIMHE bronorus
st podeCCUOHANBHBIX  00IIe00pa30BaTEIbHBIX  OpraHU3allUi, YTBEPKIECHHON
CoBeToM MO OLEHKM COAEpX)aHUA M KauyecTBa NPHUMEPHBIX pPabo4YuMX MporpaMm
0011e00pa3oBaTeIbLHOrO U COLHAIbHO-TYMaHUTAPHOTO  LIHKJIOB CpEeaHEro
npodeccuonanbHoro odpaszoBanus IIporoxon Nel4 ot 30 HosiOps 2022r mporpamMmbl
BocnuTanus no crnenuanbHocTh 23.02.07 TexHuyeckoe 0OCTYKMBAaHUE U PEMOHT

ABTOTPAHCIIOPTHBIX CPEICTB.

Opranuzanus-pazpadotunk: [ BIIOY «Tpounkuii TEXHOJOTHUECKUN TEXHUKYM»
Pa3pabGoTumk: npenojgaBarens  Bbicmied — kateropuu, CabupoBa  Ombra

BaserTuHoBHA

PaccmoTpena Ha 3acemaHuM IUKIOBOM METOJMYECKOM KOMHCCHUH IPEIOaBaTeNC

obmeo6pazoBarenpHbIX quctuiuiie, OI'CD u EH nukios

[Iporokon Ne 10 ot «14» mas 2025r
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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM ITPOTI'PAMMBbBI
OBHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHBI OO/.08 BUOJIOT UA

1.1. MecToO AUCHUILIAHBI B CTPYKTYpe o0pa3zoBaTeabHoii mporpammbl CITIO

O6meobpazoBarenbHas  gucuumuinHa  «BUOJIOTUS»y  sBhsercs 4acTbIO
npeaMeTHon obnactu «OOIIecTBEeHHbIE HAYKH», U3y4aeTcsi B 001Ieo0pa3oBaTeIbHOM
nukiie yaueonoro miana OITIOIT CIIO «Tpouukoro T€XHOJIOIHYECKOTO TEXHUKYyMay IO
cnequainbHocTH 23.02.07 TexHuueckoe oOCTyKMBAaHUE M PEMOHT aBTOTPAHCIIOPTHBIX
CpencTB, ¢ yuetoM npodeccrnonansHoi HampasieHHocTH OI'OC CITIO

Llenn v mmaHupyeMBbIE Pe3yIbTaThI:

1.2.1 lenu oO1ieo6pa3zoBaTeIbHON TUCIUILINHBI:
Copnepxkanue IporpaMMbl  00IIe00pa3oBaTEIbHON JUCIUIUINHBI  «buomorus»

HallpaBJI€HO Ha JOCTH)KEHHE pe3yJbTaTOB €€ M3Y4YEHUs] B COOTBETCTBHUM C
tpeboBanusimu GI'OC COO c¢ yderom npodeccuonanbHoi HampapieHHOCTH DI'OC
CIIO. Uenp u3ydeHust OucUUIUIMHBL «buonorus» Ha 0a30BOM ypOBHE — OBJIQJICHUE
OOy4arONIMMUCS 3HAHUSMU O CTPYKTYpHO-(QYHKIHMOHAJIBHOW OpraHu3alld >KUBBIX
CHUCTEM pa3HOr0 paHra MU MNPUOOPETEHHWE YMEHHM HCIONb30BaTh ATH 3HAHUS MAJis
I'PAMOTHBIX JIEUCTBUIA B OTHOLLIEHUU OOBEKTOB KUBOM MPUPOBI U PEIIEHUS Pa3IMYHBIX
KU3HEHHBIX TPOOIEM.

JlocTmkeHue 1enuM U3ydeHus AucuMIiiuHbl  «buonorus» Ha 0a30BOM  ypOBHE
oOecreynBaeTcs peuieHueM CIeIyoNMX 3a1au:

e OCBOEHHE OOYYAIOUIMMHUCS CHUCTEMbl 3HAHUMA O OHOJOTHUYECKHX TEOPHsIX,
YUYEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, ITpaBuiax, CIyX alluX OCHOBOM
st pOopMUPOBaHUS MPEICTABICHUNM O ECTECTBEHHO-HAYYHON KapTHHE MHpa,
0 METOoJlax HAay4YHOIro MO3HAaHMs, CTPOEHUH, MHOTO0Opa3uu M OCOOEHHOCTAX
KUBBIX CHUCTEM pA3HOIO YPOBHS OPraHMU3alMH, BBIJAIOIIUXCS OTKPBITHSIX H
COBPEMEHHBIX UCCIIEI0BAHUSX B OMOJIOTHH;

e (QopmupoBanue y O0O0y4aroImMUXCS TMO3HABATENbHBIX, HMHTEIICKTYaJIbHBIX
U TBOPYECKUX CIOCOOHOCTEW B MpOIeCCe aHalIW3a JAaHHBIX O MyTSAX Pa3BUTHS
B OMOJIOTMM HAYYHBIX B3IJISIIOB, UJIEW U MOAXOJ0B K U3YUYEHHIO KUBBIX CHCTEM

Pa3HOro YpOBHS OpraHU3aluu;



® CTaHOBJIEHHME Yy oOOydarmommuxcss oOmel  KyJabTypbl, (DYHKIIMOHAJIBLHOU
IPaMOTHOCTH, Pa3BUTHE€ yMEHUH OOBSICHATh W  OIICHWBATh  SIBJICHUS
OKPYXaIOIIEro MHpa >KUBOM MNPUPOJBI HAa OCHOBAaHUM 3HAHUM W OIBITA,
MOJTYYCHHBIX TIPH U3yYCHUU OUOJIOTHH;

e (dopmupoBanme y O0Oy4arOmUXCS YMEHHH  WUIIOCTPUPOBATh  3HAYCHUE
OMOJIOTHYECKUX 3HAHUW B TMPAKTUYCCKOW IEATCIbHOCTH YeJOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

® BOCHHUTaHUE YOSKIAEHHOCTH B BO3MOKHOCTH TTO3HAHMS YEJIIOBEKOM JKUBOM

IPUPOJIbI, HEOOXOJUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COONIOACHUS ITHUYCCKUX
HOPM IIpY IPOBEIECHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

® OCO3HaHWE IICHHOCTH OHWOJIOTMYCCKMX 3HAHUM JUIS TIOBBIINICHUS YPOBHS
AKOJIOTHYECKOHN KYJIbTYPBI, 111 (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PCHHS;

® [pUMEHEHHE IPUOOPETEHHBIX 3HAHUH M YMEHHH B TIOBCEIHEBHOM JKU3HU
JUISL OLIEHKH TOCJEACTBUN CBOEH JEATEIBHOCTHA MO OTHOLICHUIO K OKPY>KaroIIEH
cpene, COOCTBEHHOMY  37I0POBbIO, OOOCHOBAaHHE M  COOJIOJICHHE  MeEp

npoUIaKTHKU 3a00JIeBaHUH.

1.2.2. IlnanupyemMbie pe3yJbTaTbl 0CBOEHHS 0011€00pa30BaTEJILHOM TUCIMILIIMHBI
BUOJIOI'UA B coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oo6mme xomnetreniuu (nanee — OK) u mpodeccuonansubie komrerenuuu (naiee — [1K)
®I'OC CIIO B  COOTHECEHMHM C  JIMYHOCTHBIMHM,  METANpeAMETHBIMU
M TNpPEeIMETHBIMM pe3ysibTartamMu oOydyeHust Oa3oBoro ypoBHsA (nanee — [IPO)

®I'OC COO npencraBieHbl B TA0IHIIE:



1.2.2. Ilnanupyembie pe3yabTaThl 0CBOeHUN 00meo0pa3oBareapHol Aucuuiuindabl BUOJIOTI'UA B coorBercTBHU ¢ PI'OC

CIIO u Ha ocHoBe PI'OC COO
Koa n Ilnanupyemble pe3yJbTAThl 0CBOCHHMS AUCHHILINHBI

HanMeHOBaHHe

q’OPM“pyeM"‘“X O6uue JucuunInHAPHbIE

KOMIIeTeH Ui
OK O01. Bsibupats | JInuHOoCTHBIE pE3ylbTaThl JOJDKHBI oOTpaxarb B uactd: | [IP6 1. ChopMupoBaHHOCTH 3HAHMK O MECTE€ M POJU OMOJOTHH
croco0bl  pelieHus | TPYAOBOIO BOCIIMTAHUS: B CUCTEME HAy4YHOI'O 3HaHUs; (YHKUIMOHAIBHOM TIPaMOTHOCTU
3a7a4 - TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH MAacTEpCTBA, | YENIOBEKa IS PEIICHHS KHU3HEHHBIX MPOOIeM.
npodecCHOHAIBHON | TpyAoIooue; I1P6 2. CdhopMUpOBaHHOCTb YMEHMsI PACKpBIBATh COJEp)KaHHE
JeSITeTbHOCTH - TOTOBHOCTh K aKTHBHOH JESTEIFHOCTH TEXHOJOTUYECKOH | OCHOBOMOJNATAOIUX OHOJOTMYECKMX TEPMHUHOB W TOHSATHI:
IPUMEHHUTETBHO U COLIMAJILHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTH | XH3Hb, KIJIE€TKA, TKaHb, OpraH, OpPraHM3M, BUJ, MOIMYJIALMS,
K Pa3IMyYHbIM | HHULUUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO BBINOJIHATH | SKOCUCTEMA, OMOLIeH03, Onocdepa; MeTadbonn3M (0OMEH BELECTB
KOHTEKCTaM TaKylo JesTeIbHOCTh; U TpeBpallleHHe SHEpruM), TOoMeocTa3 (caMoperyssus),

- UWHTEpPeC K pasIuyHbiM cdepam mpodecCHoHATBHON
JIEATEeTLHOCTH.

MertanpeaMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKATh:
OBnajieHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
NEUCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSTENILHO (OPMYJIMPOBATh W aKTyaJIHM3UPOBATH
npo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBCHHBIA NPHU3HAK WA OCHOBAHUS
JUTSL CpaBHEHU S, Ki1accu(UKauu U 00001IeHNS;

- OTIPEICIIATH 1IEIH JISATSIIbHOCTH, 33/IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PACCMAaTPHBACMBIX SIBJICHUSX;

OuocuHTe3 Oenka, CTPYKTYpHash OpraHM3alusl >KUBBIX CHUCTEM,
JMCKPETHOCTD, caMOperyJsius, CaMOBOCIIPOU3BEJICHHE
(penpomyKIus), HACJIEICTBEHHOCTD, M3MEHYHBOCTb,
9HEPro3aBUCUMOCTb, POCT U PA3BUTHE, YPOBHEBAs OpraHU3alIUs.

[1P6 3. CdopMHpPOBaHHOCTb YMEHMsI PacKpbIBaTh COJEpKaHUE

OCHOBOTMOJAralomux OWOJOTMYECKUX TEOPHH U TUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MPOUCXOXKACHUS )KU3HU U YEIIOBEKA.

[1P6 4. CdopmupoBaHHOCTH yMEHUS pacKkpbIBaTh

OCHOBOTIOJIararonue OUONIOrHUecKre 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mengenss, T. Moprana, H.M. BaswmoBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl uX NOpUMEHUMOCTH K YKUBBIM
CHCTEMaM.

I1P6 5. IlpuobpeTeHne ombpiTa MPUMEHEHHs] OCHOBHBIX METOJIOB




- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBHE PE3YJIHTATOB
MMOCJICACTBUI NCATCIbHOCTH;
0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIHLCKON

U TPOCKTHOM JEATEIHHOCTH, HaBBIKAMH pa3pelieHus
npo0Jem;

- BBISIBJISITH IPHYUHHO-CJICICTBEHHBIC CBSI3U

U aKTyaJTU3UpOBATh 33]1a4y, BBIIBUTATH TUTIOTE3Y

€e pelIeHMs, HAXOJUTh apryMEeHTbl MMl J0Ka3aTelbCTBa
CBOMX YTBEPXKICHHM, 3a/aBaTh IapamMeTpbl M KPUTCPUHU
pEIICHUS;

- QHAJIM3WPOBAThH IIOJIYYCHHBIE B XOJC pCIICHUS 3aJa4u
pe3yNnbTaThl, KPUTUYECKH OLIEHUBATh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;
pa3pabaThIBaTh IUIaH PEIICHUS MPOOIEMBI C yYETOM aHaIN3a
UMEIONTNXCS MAaTEPUATBHBIX M HEMaTEPHAIILHBIX PECYPCOB;

-- YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3ZHEACSITETbHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
oOuacrei;

- BBIJIBUTATH HOBBIE HJIEM,
MOJIXO/IBI U PEIICHUS

JACATCIIBHOCTb, OLCHHBATDH
neisiM, OLCHUBATh  PHUCKHU

npeajaratb OpUTrHHAJIbHBIC

HAYYHOT'O TIO3HAHUS, UCTIOJIb3yEeMBbIX B OMOJIOTHH: HAOIIOACHNUS

U OIMCAHMS KUBBIX CHCTEM, ITPOLIECCOB U SIBJICHUIA; OpraHU3aIiu
U TIPOBEJCHHUS OUOJIOTHYECKOTO0 HKCHEPUMEHTA, BBIIBUKCHUS
TUIOTE3, BBIBJICHHUS 3aBUCUMOCTH MEXKAY HCCIETyeMbIMU
BEJIMYUHAMH, 00BsICHEHUS MIOJIy4YEHHBIX pe3yJIbTaToB
U (QOpMYyIMpPOBAaHUS BBIBOJOB C HCIOJIb30BAaHUEM HAYYHBIX
MIOHATUN, TEOPUH U 3aKOHOB.

I[IP6 6. ChopMuUpPOBaHHOCTb YMEHHS BBIJACIATH CYIIECTBEHHBIC
NPU3HAKU  BHUPYCOB, KIETOK IPOKApUOT U  DyKapuoT;
OJTHOKJICTOYHBIX W  MHOTOKJIETOYHBIX OpPraHM3MOB, BH/IOB,
OHMOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IPOIECCOB OOMEHa
BEIIECTB W TIPEBpAIICHHs] SHEPrUU B KIETKe, (OTOCUHTE3A,
IUIACTUYECKOTO U DHEPreTUYECKOro OOMEHa, XEMOCHHTE3a,
MUTO3a, MeH03a, OIUIOAOTBOPEHUS, Pa3BUTHS U Pa3MHOKEHHUS,
MHAMBUIYaJIbHOTO Pa3BUTUsI OpraHu3Ma (OHTOreHesa), 0opbObl 3a

CYIIECTBOBaHME, €CTECTBEHHOIo 0TOOpa, BUA000pa3oBaHUs,
IPUCTIOCOOICHHOCTH OPTaHW3MOB K Cpeie OOHWTaHUs, BIMSHUS
KOMIIOHEHTOB IKOCHCTEM, AQHTPOIIOTEHHBIX ~ W3MEHEHUH

B 9KOCUCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpaAIllEHUE SJHEPTUU B Orocdepe.

I1P6 7. CdhopMHpPOBAaHHOCTH YMEHHUS NPUMEHATH MOJyYECHHBIE
3HAHUS JUIS OOBSICHEHHS] OMOJIOTMYECKHX IPOIECCOB M SIBICHUH,
JUISL IPUHATHS IPAKTUYECKUX PEICHUH B MOBCEIHEBHOMN KU3HU

c uenbto obecreyeHuss O€30MaCHOCTH CBOErO 3J0POBbSl U
3JI0pOBbsI OKPYKAIOLIMX JIFOJeH, COOM0eHUs 3A0pOBOro odpasa
KHU3HH, HOPM TPAaMOTHOTO TIOBEJICHHS B OKPYKAOIIEH TPUPOTHOM
cpeze; MOHMMaHUue HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHXKECHUN
COBPEMEHHOM OMOJOrMH U OMOTEXHOJOTHH Ui paluOHAIBLHOTO
MIPUPOJIOTIOIB30BAHHS.

I[IP6 8. CdopmupoBaHHOCTH YMEHHUS pemiaTh OWOJOTUYECKHE
3aJ]auu, COCTABJIATh FTEHOTUIINYECKHE CXEMBI CKPEIIBaHUS

JUIE pasHBIX THIIOB HACJIEIOBAHUS TPH3HAKOB Y OPTaHU3MOB,
COCTaBJISATH CXEMBI MIEPEHOCA BEIIECTB M SHEPTUH B dKOCHCTEMax
(mern MUTaHWS, TUIIEBHIE CETH).

I1P6 9. CdopMHUpPOBaHHOCTh YMEHHUH KPUTHYECKU OLIEHUBATh




uHpOpMAIMI0 OHMOJIOTUYECKOTO  COJEPYKAHMs, BKIIOYAOLIYIO
NICEBJOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHHUKOB (CpeAcTBa
MaccoBOW HMH(OpPMALUK, HAYYHO-TIONYJSIPHBIE MaTepUabl);
UHTEPIPETUPOBATD THYECKUE ACTEeKTHI COBPEMEHHBIX
HCCICIOBAHUM B  OHOJIOTMH, MEIMIUHE, OHOTCXHOJIOIHU,
paccMarpuBaTh  IVIOOANbHBIE  SKOJOTHMYECKHE  MPOOIeMbl
COBpEMEHHOCTH, (OpPMHpPOBATH IO OTHOIICHHID K HHUM
COOCTBEHHYIO MO3UIIUIO.

IMIP6 10. ChopmupoBaHHOCTh YMEHHI CO3/1aBaTh COOCTBEHHBIE
MUCHbMEHHBIE M YCTHBIE COOOIICHHS HAa OCHOBE OMOJIOTHYECKOU
uHPOpMAIlMK M3  HECKOJNBKMX  HCTOYHUKOB,  I'PAMOTHO
UCIOJIb30BaTh OHATUHHBIN anmnapar OMOJI0THI

OK 02.
Hcnonw3oBars
COBPEMEHHBIC
cpeacTBa  IOMUCKA,
aHaiam3a

U UHTEpIpeTauuu
uH(popMauu

U MHQPOPMAIMOHHBIE
TEXHOJIOTUH JUTST
BBINIOJIHEHHS  3aja4
npodecCuoHATbHON
JeATETbHOCTH

JluyHOCTHBIE pe3yabTaThl JOJKHBI OTpa)kaTb B YaCTHU:
[IEHHOCTH HAyYHOTO MO3HAHUS:

-c(hopMHUPOBAHHOCTE MHPOBO33PECHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHsS HayKH M OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO Ha JAaiore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETrO MecTa
B MOJIUKYJIBTYPHOM MHDE.

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

B) paboTa ¢ uHpopmauei:

- BJIaACTH HaBBIKaMH MMOJIYYCHUA I/IH(I)OpMaI_[I/II/I
nus3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIbHO
OCYHICCTBIIATDH ITOUCK, aHaJIu3s, CUCTEMAaTU3alro

U UHTEPIIpPETalNIi0O MHPOPMAIUHN PAa3INYHBIX BUAOB U GOpM
[IPE/ICTABIICHUS,;

- OIIEHMBAaTh JOCTOBEPHOCTh, JIETUTUMHOCTH WH(pOpMaIuH,
€€ COOTBETCTBHUE MPABOBBIM ¥ MOPAJIbHO-ITUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIA OMOJIOTHH

B CHCTEME HAy4yHOTO 3HAHUA;, (PYHKIMOHAIBHOH T'PaMOTHOCTH
YEJIOBEKA JIJIS PEIICHUS )KU3HEHHBIX MPOOJIeM.

I[IP6 7. CdopMUPOBAHHOCTh YMEHHUS MPHUMEHSTH IOJTYYEHHbBIE
3HAHUS I OOBSCHEHHS OMOJOTHYSCKUX TPOIECCOB U SIBJIICHUM,
JUISL IPUHSTHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

c uenbto obecriedeHuss O€30MaCHOCTH CBOErO 3I0pPOBbSl U
3JI0pOBbsI OKPYKAIOIIMX JIFOJEH, COOMI0eHUs 3A0pOBOro odpasa
YKU3HHU, HOPM TPAMOTHOTO TOBEJICHUS B OKPYKAIOIIEH TPUPOTHOM
cpelie; MTOHUMaHUe HeOOXOIUMOCTH HCIONb30BaHUS TOCTHKEHHM
COBPEMEHHOM OMOJOrMH M OMOTEXHOJOTHH Uil paluOHAIBLHOTO
IPUPOJONOIB30BAHMS.

I[TP6 10. ChopMHupOBaHHOCTH YMEHUW CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIIEHHS] HA OCHOBE OMOIOTHYECKOU
vHpOpMallUM W3  HECKOJbKHUX  HMCTOYHHUKOB,  TPaMOTHO
WCIOJIb30BaTh MTOHATUHWHBIN arnmapar OMoJIoTuu

OK 04. O¢ddexTuBHO
B3aMMOJIEIICTBOBATH
u paboTaTh

B KOJUJIEKTHBE

U KOMaHjie

JImgyHOCTHBIE pE3yIbTaTbl MOOJIKHBI OTpaXaTb B YaCTH:

OCHHOCTH HAYYHOI'0 IMO3HAaHUA: OCO3HAHUC [NCHHOCTU
Hay‘-IHOI\/’I JACATCIIbHOCTH, T'OTOBHOCTbH OCYIICCTBJIATH
IMPOCKTHYIO n HUCCIICAOBATCIILCKYIO ACATCIIBHOCTD

WHJIWBUIYAJIbHO U B I'PyIIIC.

ITP6 5. IlpuoOpereHue ombITa MPUMEHEHUS OCHOBHBIX METOJ/IOB
Hay4YHOTO MO3HAHUS, UCTIONb3YEMbIX B OMOJIOTUH: HAONIONCHUS U
OTIMCAHUs )KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUI; OpraHU3aINy 1
MpOBEJIeHUS]  OWOJIOTUYECKOTO  AKCIIEPHUMEHTa,  BBIIBUKCHHS
TUTIOTE3, BBISABICHUS 3aBUCHUMOCTH MEXAY HCCIETyeMBbIMU




MeTtanpeamMeTHbIe pe3yIbTaThl IOJDKHBI OTPAXKaTh:
OBnageHue YHUBEPCATbHBIMHU KOMMYHHUKATHBHBIMHU
JCUCTBUSIMU:

0) cCOBMECTHAs I€SITEIIbHOCTD:

- IOHUMATh U UCTIOJIL30BATh MPEUMYIIECTBA KOMAaH/IHOM

Y UHIUBUIyaJIbHOU PabOTHI;

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIDKCHHIO: COCTaBIATh IJIaH  JICMCTBHIA,
pacupenensaTb poiad € YYEeTOM MHEHUW YYacCTHUKOB

00CyKJ1aTh pe3yIbTaThl COBMECTHOM pabOThI

BEIMYMHAMHU, OOBSICHEHHS MTOJTyYCHHBIX PE3YyIbTaTOB
U (opMynupoBaHMs BBIBOJAOB C MCIIOJIb30BAaHHUEM Hay4HBIX
MIOHSATUM, TEOPUN U 3aKOHOB

OK 07.
CopericTBOBaTH
COXPaHEHHIO
OKpY>Karoleu

cpepl,
pecypcocOepexeHn
10, MPUMEHSITh
3HaHUS

00 W3MEHEHUU
KJIMMaTa, TPUHIUITBI
OepexIINBOTO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYyaIHsIX

JlnyHOCTHBIE pe3yabTaThl JOJKHBI OTpa)kaTb B YaCTHU:
HKOJIOTMYECKOTO  BOCHUTaHHUS: -  C(POPMHUPOBAHHOCTH
3KOJIOTUYECKOU KYJIbTYpPbl, IOHUMaHUE BIMSIHUS COLMAIBHO-
HSKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM

U COLMAIbHON Cpefbl, OCO3HAHUE TJI00AIBHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEM;

- IUIAHUPOBAaHUE M  OCYLIECTBIECHHE  JIEUCTBUH B
OKpYKalolllel Cpelie Ha OCHOBE 3HAHUA ILIEJIEH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

- AKTHBHOE HEIpUATHE JIEUCTBUH,
OKpYXKarollleu cpere;

- yMEHHE IPOrHO3UPOBATh HeOJIaronpusITHbIE
HKOJIOTUYECKUE MOCIEACTBUS NMPEANPUHUMAEMBIX JIEHCTBUM,
IpeoTBpallaTh UX;

- paclIUpeHHE OIbITa
HaIpPaBJIEHHOCTH.
MeranpeameTHbie pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnanenue YHHUBEpCaTbHBIMU KOMMYHUKATHBHBIMU
JEUCTBUSIMU:

0) cCOBMECTHasl 1€ TEIbHOCT:

- NOHMMaTh U MCHOJIb30BaTh MPEUMYILECTBA KOMAaHJIHOM
Y MHIUBUIyaJIbHOM paboTHI;
- OpUHUMATh  LeNU
OpraHU30BBIBATh u

IMPUHOCAIINX BpPEC

JIEITEILHOCTH  DKOJIOTHYECKOM

COBMECTHOU
KOOPJAMHUPOBATH

JIeSITEILHOCTH,
NENCTBUA

IIP6 5. IlpuoOpereHne oOIbITa MPUMEHEHHUS OCHOBHBIX METOJ/OB
HAYYHOTO MMO3HAHMSI, UCTIONIb3YEMBIX B OMOJIOTHU: HAOIIOICHUS

Y OINKCAHMS KUBBIX CUCTEM, MPOLECCOB U SBJICHUI; OpraHU3alun
¥ TPOBEACHUS OWOJOTHYECKOTO HKCIEPUMEHTA, BBIIBHKCHHUS
TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHS TIOJTYYCHHBIX PE3yJIbTaTOB

U (GOpMYyIUPOBaHUS BBIBOJOB C HCIOJIB30BAaHHEM HAYYHBIX
MIOHSATUN, TEOPUN U 3aKOHOB.

I1P6 6. CchopMupOBaHHOCTb YMEHMs BBLAEATH CYILECTBEHHBIE
MPU3HAKW  BHUPYCOB, KIETOK NPOKApUOT U  IYKapuoT;
OJIHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OHMOreoLeH030B U AKOCHCTEM; OCOOEHHOCTH IPOILIECCOB OOMEHa
BEIIECTB U MPEBpPALICHUS DSHEPrUM B KIETKe, (POTOCHHTE3a,
IJIACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, ME€HO03a, OIIOAOTBOPEHUS, PA3BUTHUS U Pa3MHOKEHUA,
WHIUBUAYAIBHOIO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 00pbObl

3a CyLIeCTBOBaHHME, €CTECTBEHHOrO OTOOpa, BUA000pa30BaHUS,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpele OOUTaHUSs, BIUSHUS
KOMITOHEHTOB IKOCHCTEM, AQHTPOIIOTE€HHBIX W3MEHEHU M
B DKOCHCTEMax CBOECH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPeBpallleHUe SHEPTHU B buocdepe.

I[IP6 7. CdopMUPOBAHHOCTb YMEHHUS MPHUMEHSTH IOJTYYEHHbIE
3HaHUS JUI1 OOBSICHEHHUS] OMOJIOTMYECKHX IPOLECCOB U SIBICHUH,
JUISL IPUHATHUSL MPAKTUYECKUX PEIICHUI B NMOBCEAHEBHOM KU3HU




0 €€ JIOCTIDKEHHMIO: COCTaBIATh IUIaH  JeicTBUil, | ¢ Lenplo  obecreueHHss O€30IacCHOCTH CBOEro 3/0pOBbI U
pacrpenesniaTte poJid € Y4eTOM MHEHMH YYacTHHMKOB | 3JJ0POBbs OKpYXKArOIIUX JIOJEH, cOONIOEHHs 310pOoBOro obpasa
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOThI JKU3HHU, HOPM I'PAMOTHOIO IIOBEICHUS B OKPYKAOLIEH IPUPOJHON
cpeze; MOHMMaHue HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKEHUH
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH JUIS paIllOHAILHOTO
IPUPOIONOIB30BAHUS

I1K1.2.
OcCyliecTBIISITh
TEXHUYCCKOC
o0cyXKUBaHUE
aBTOMOOMJILHBIX
JBUTATEEN
COI'JIaCHO
TEXHOJIOTHYECKOMN
JIOKYMEHTAIUH.

1.4 IlpumeHeHHUe 3JIEKTPOHHOT0 00Y4eHHs U TEXHOJIOTUIl TUCTAHIIMOHHOT0 00PA30BAHUS
Peanuzanus copepskanus mporpaMmMbl BO3MOKHA C PUMEHEHHEM SJIEKTPOHHOTO OOYYEHUSI M TEXHOJIOTHM THUCTAaHIIMOHHOTO
o0pa3oBaHusl, OTKPBHITHIX 00Pa30BATEIBHBIX PECYPCOB.

1.5 Peanu3zanus cojep:KkaHusl NporpamMmsl Ajs o0ydawmuxcsa ¢ OB3

Peanuzauus conepkanus 00pa3oBaTeIbHOM MNPOrpaMMbl M KOHTPOJIb PE3YJIbTATOB €€ OCBOCHMS Il OOydYaroIMXcs C
OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U MHBAJIUIOB OPTaHU3YETCS C YIETOM OCOOCHHOCTEM MX MCUXO(PU3NUECKOTO Pa3BUTHA,
WHJIUBUAYAJIBHBIX BO3MOKHOCTEH U COCTOSIHUS 3[I0POBBSI.



2. CTpykTypa 1 coaepxanue oo6meodpazoBarenbHoil nucunminasl BUOJIOT U

2.1. O0beM o00meoOpa3oBaTe/IbHON Y4eOHON IMCHMILIMHBI W BHAbI y4eOHOH
HATpPy3KH

Buj yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 72
Y4yeOHasn HArpy3Ka BO B3aMMO/IeiiCTBHH ¢ NpemnogaBartesieM (Bcero) 72

B T.4.

TEOPETUYECKUE 3aHATHS 47
MIPaKTUYECKHUE 3aHITUSI 19
J1a00paTOPHBIE 3aHIATHS 6
IIpodeccuonabHO OpHEHTHPOBAHHOE co/lep:KaHMe (Co/lep:KaHue 12
NPUKJIATHOTO MOIYJIs1)

IIpoMeskyTouHasi aTTECTALMSA T hepeHIIMPOBAHHBIN 3a4eT




2. 2. TemaTu4eckuii mjiaH u coaep:xxkanue aucuumianuabl BUOJIOT'UA

HanMenoBamme Conepmaﬂlne Y4eOHOro MarepuaJia (OCHOBHOE U npocbeccnonanbﬂou O6Lem dopmMupyemblie
OPHEHTHPOBAHHOE) ", TA00PATOPHbIE H NPAKTHYECKHE 3AHATHS, IPUKJIAJTHON MO1YJ/Ib KOMIIeTeHIIHH
pa3aesoB H TeM 4acoB
(IpU HAJIMYMH)
1 2 3 4
OcHoBHOeE coJepKaHue
Pa3znes 1. buoJsiorusi kak Hayka. ZKuBble CHCTEMbI M MX OPraHU3aIus 2
Tema 1.1. Copepxanne yaeOHOTo MaTepuana 2
buonorus buonorus — Hayka o xuBoi npupoae. CBsizu OMOIOTHH ¢ 00IIECTBEHHBIMU, TEXHUYECKUMU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMmu, (pumocodueid, penuruei, STHKON, SCTETUKON U MPaBOM.
OOmas Ponp Ouonorun B (QOpPMHPOBAHUM COBPEMEHHOW HayyHOM KapTuHbI Mupa. Cucrema
XapaKTEepUCTUKA OMOJIOTUYECKUX HAYK.
AKUZHU Mertoabl MO3HaHUS >KUBOM MpHUpOnbl (HAOIIOAEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHHUE, OK-02
Kiaccu(uKanus, MOICTITMPOBAHNE, CTATHCTUYECKAst 00padOTKa JaHHBIX ).
JKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTanuue KUBBIX CUCTEM
OT HeopraHmyeckoi mpupoasl. CBOHCTBa GMOCUCTEM U HX pa3HOOOpas3ue.
YpoBHH OpraHM3alyH orocucTem: MOJIEKYJISIPHO-T€HETUUECKUH, KJIETOYHBIH,
OpPraHU3MEHHBIN, MOIMYJISIIMOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMO - T€OLEHOTHYECKUN),
O6uochepHblit
Pa3nen 2 Xumuveckuii COCTaB M CTPOEHHUE KJIETKH 10
Tema 2.1. Conepxanue yueOHOro MaTepuasa 2
XUMHUYECKUH COCTaB | XUMUYECKUN COCTaB KJIETKA. XMUMHUYECKHE SJIEMEHTHI: MaKpOdJIEMEHTBI, MUKPOAIIEMEHTHI.
KJIeTKU. Bona Bonga um muHepanbpHble BemecTBa. DYHKIMM BOJBI M MHUHEPAIBHBIX BEIIECTB B KIIETKE.
1 MUHEpaJbHbIE [Tonnepxanue ocMoTHYECKOTo OanaHca
BCIICCTBA [IpakTnueckoe 3aHATHE? 1
Ne 1 «buonorunyeckast pojb MHUHEPAJIbHBIX BEIIECTB B OOECHEUYEHUU >KU3HENEATEIbHOCTH
OpPTraHU3MOB, MIPOSBJICHUS AUCOATaHCa MUHEPATBHBIX 3JIEMEHTOB) OK-01, OK-02,
Tema 2.2. Coneprxkanne y4eOHOT0 MaTepurana 4 OK-04




buonornuecku
Ba)KHBIE XUMHUYECKHE
COE€IUHEHUS

benku. CoctaB u cTpoenne 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHUMbIC AMHHOKUCIOTHI. AMHHOKUCIOTHBIM COCTaB. YPOBHM CTPYKTYphbl O€IKOBOM
MOJICKYJIbl (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTHUHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OecnkoB. buomorndeckue ¢yHkiun OenkoB. DepMeHTBI — OHOJOTHYECKHE
karanu3atopel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOcTpaTHas CHenuu(UIHOCTb.
Kodepmentsl. Buramunsl. OTinuns pepMEHTOB OT HEOPIraHUYECKUX KaTaau3aToOpOB.
VYraeBoasl: MOHOCaxapuabl (II0K03a, pubo3a M Ae3okcupubo3a), Aucaxapuabl (caxaposa,
JIAKTO3a) W TMOJMcaxapulpl (Kpaxmall, INIMKOTeH, Lelono3a). buonorndyeckue (yHKuuu
yrneBonoB. Jlumuasl:  Tpurmuepuns, Gocomunuasl, crepounsl. [mapoduisHO-
rusipodoOHble cBoiicTBa. buonormueckue ¢ynkuuu munuaoB. CpaBHEHHE YIJIEBOJOB,
OCIKOB W JIMMNHIOB KaK MCTOYHHMKOB sHepruu. Hyknemnoswie kuciotel: JIHK um PHK.
Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX kucaoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u
¢ynkuuun PHK. AT®: crpoenne u GyHKINU

JlaGopaTopHble 3aHATHs (Ha BBIOOP MPEIO1aBaTEeIs)

Ne 1 «Onpenenenne ButamuHa C B IPOAYKTAaX MUTAHUS

unu «OnpeneneHne HaIMIUs KpaxMaia B TPOIYKTax MUTaHUS»

nmi «['mapodunbHO-THAPOPOOHBIE CBOMCTBA JTUITUIOBY

umn  «/3ydyeHne KaraqiuTUYECKOW AaKTUBHOCTH (DEpMEHTOB (Ha MpUMEpe aMuiIa3bl HIIU
KaTasas3bl)»

Tema 2.3.
CrpykTypHO-
(GyHKIIMOHAIbHAs
OpraHu3aius KIeTOK

Coneprxanne yueOHOro Matepuania

[uTtonmorus — Hayka o kietke. Kierounas Teopus — mpuMep B3auMOACHCTBUS Uaei 1 PakToB
B HAyYHOM MMO3HAHUHU. METO/Ibl N3y4YECHUS KIIETKH.

Krnerka kak menoctHas xuBas cucrema. OOue NmpuU3HAKU KIETOK: 3aMKHYTasl HapyKHas
MeMOpaHa, mosiekyinsl JIHK kak renernueckuii anmnapar, cuctema cuHTe3a Oelnka.

Tumel KJIETOK: dSykapuoTHYeckas u mpokapuotruyeckas. (OCOOCHHOCTH CTPOCHHUSA
MpOKapuoTHUECKON KieTku. Kierounas creHka Oaktepuil. CTpoeHHE HYKapHUOTHUUECKOU
kieTkd. OCHOBHBIE OTJIMUHUS PACTUTENbHOM, )KUBOTHOW U TpuOHOMN KieTku. [ToBepXHOCTHBIE
CTPYKTYPBI KJIETOK— KJIETOYHAs CTEHKA, TJIUKOKWIMKC, uX GyHkmuu. [lmasmarudeckas
MeMOpaHa, ee CBOMCTBA U (PYyHKIIHH.

[uronnazma u ee opraHowabl. OmHomeMOpaHHble opraHouasl kiaetku: OIIC, ammapart
lNonpmxu, nuzocomel. [loayaBTOHOMHBIE OpPraHOMIBI KJIETKU: MUTOXOHJIPUH, IUIACTU[IBI.
[TpoucxoxaeHne MUTOXOHAPUNA W TutacTua. Bunmbl mmactun. HemeMOpaHHBIE OpraHOWIBI
KIETKUA: PUOOCOMBI, KJICTOYHBIA IEHTpP, UEHTPUONH, PECHUYKH, KIYTHUKUA. DYHKIHUH
OpPraHouJIOB KJIETKHU. BKiroueHus.




Snpo — perynaropHblid HeHTp KieTku. CTpoeHue sjpa: siaepHas o00j0uka, KapuoIia3ma,
XPOMATHUH, AAPBIIKO. XpOMOCOMBI. TpaHCIOPT BEIIECTB B KJIETKE

JlaGoparopHble 3aHsATHs (Ha BEIOOD MTperoiaBaTes)

Neo 2 «Ctpoenue kieTku (pacTeHus, )KUBOTHBIE, TPUObI) U KJIECTOYHbIEC BKIIOUEHHUS (Kpaxmall,
KapOTHUHOM/IbI, XJIOPOILJIACTHI, XPOMOILIACTHI )»

win «M3ydeHue cTpoeHHs KJIETOK PacTeHUM, )KMBOTHBIX M OaKTepuil Mo MHUKPOCKOIIOM Ha
TOTOBBIX MUKPOIpENapaTax U UX OMHCAHUE

win «lIponuniaemocts MeMOpaHsb! (TJ1a3MOJIH3, IETIIIa3MOIIN3)»

Pasgea 3. ZKKu3HeneaTebHOCTD KJIETKH

Tema 3.1.
OOmeH BellecTB
1 TIpeBpaIlCHHe

SHEPIUU

B KJIETKE

Copep:xanue yueOHOro MaTepuana

OOmeH BemiecTB, Ui METab0IN3M. ACCUMUIIALINSA (TUIACTUYECKUI OOMEH) U TUCCUMUIISIITUS
(3Hepreruyeckuii 0OMEH) — JBE CTOPOHBI €IMHOrO Ipoliecca MeradoauzMa. Poab 3akoHOB
COXpaHCHHS BEIIECTBA W SHEPrUM B TOHUMAaHUU MeTaboyim3ma. TuUnbl OOMEHA BEIICCTB:
aBTOTpOGHBIA U TerepoTpodHbIii. Poab hepMeHTOB B OOMEHE BEIIECTB W INPEBPAIICHUU
sHepruu B kieTke. PorocunHte3. CBeroBas M TemHOBas (a3pl (orocunreza. Peakiuu
¢dotocunTe3a. DPphekTUuBHOCTh (hoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a IS )KM3HU Ha 3emiie.
Bnusinue ycioBuit cpeipl Ha (POTOCHHTE3 U CIIOCOOBI MOBBINICHUS €0 MPOJYKTUBHOCTH Y
KYIbTYPHBIX pAcTeHHM. XEMOCHHTE3. XEMOCHHTE3HpyIIlue OakTepuu. 3HAUYCHUE
XEMOCHHTE3a AJIs KU3HU Ha 3emiie.

DHepreTudeckuii 0OMeH B KileTke. Paciiernienne BemecTs, BbICIEHNE U aKKYMYyJIHPOBaHNE
SHEPTUU B KJIETKE. DTalbl dHEpreTHdeckoro oomena. [nmmkonu3. bpokeHne m ero BUJBL.
KucnoponHnoe okucinenue, uin KieToyHoe abixaHue. OkucnuTenbHoe (HocGopuinpoBaHue.
D} hEeKTHBHOCTH DPHEPTETUIECKOTO OOMEHA

Tema 3.2.
buocuures Oenka

Copep:xaHne yueOHOTo MaTepuana

Peaknum MaTtpuuHoro cuHre3a. [enerndeckas wuHdopmanus u JHK. Peanmuzauus
reHeTUYeCKON nHpopManuu B KieTke. [ 'eHeTnueckuii Ko U ero cBoiicTa. TpaHcKkpunuus —
matpuunblii cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl TPaHCIALMM.
KoaupoBanue amuHokucioT. Posib pubocom B 6uocunTe3e Oenka

HpaKTI/I‘-ICCKOC 3aHATUC

No 2 «Pemenune 3a1a4 Ha onpeeIeHre MOCIE0BATEIIbHOCTH HYKJICOTHUOBY»

Tema 3.3.
Bupycsl

Copep:xanne yueOHOT0 MaTepuana

Hexnerounsie Gopmbl sxu3Hu — BUpYChL. VicTopust oTkpeitust Bupycos ([. Y. ViBaHoBCKkwif).
OcobeHHOCTH CTPOCHMS M )KM3HEHHOT0 1MKJa BUpycoB. bakrepnodaru. bonesnu pactenui,

OK-01, OK-02,
OK-04




KMBOTHBIX M YEJIOBEKa, BhI3bIBaeMble BUpycamMu. Bupyc nMmmynoaedunuta yenosexa (BUY)
— Bo30yaurens CITN la. Tlpodunaktrka pacnpocTpaHeHUs BUPYCHBIX 3a00JICBaHUI

Pasznen 4. PazMHO:KeHHNE U HHAUBUAYAJIBbHOC Pa3BUTHEC OPTaHU3MOB

Tema 4.1.
JKU3HEHHBIN UK
KIIETKHA

Cojnepxkanne y4eOHOro MaTepHuaia

Kierounslii nwki, WM JKA3HEHHBIM MUK KieTku. MHTepdasza m mwmros. IIpormeccsr,
npoTekaromue B uaTepgase. Permkanus — peakuus marpuunoro cunresa JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIH HAOOp — KapuOTHM. JIUTIIIOUIHBIN U TalIOWIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuabl. lLluTonmormueckue OCHOBBI Pa3MHOXKEHHS M HHIUBUAYAJIHHOTO
pazButusi opranu3sMoB. [lenenme kierkm — wMuro3. Cragum wmwurosa. IIpoueccsi,
MPOUCXOJSIIME HAa Ppa3HbIX CTagusAX MHUTO3a. bHOJIOrMYeckuil CMbICI  MHUTO3a.
[IporpamMmmupyemast ru0esb KIETKH - alloNTo3

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpPTaHHU3MOB

Coneprxkanne yueOHOro Marepuania

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosoe U nojoBoe. Buapl 0ecnoiaoro pa3MHOKEHUS:
JIeJIEHUE Ha/IBOE U TOYKOBAHUE OJIHO U MHOT'OKJIETOYHBIX, CHOPOOOpa30BaHuE, BEr€TaTHBHOE
pa3MHOXeHue. FICKyCCTBEeHHOE KIIOHUPOBAaHHE OPraHU3MOB, €r0 3HaUEHHE IS CEJICKIUH.
[TonoBoe pa3smMHOXKEHHE, ero oTm4us ot Oecnonoro. Meito3. Cranuu meiiosa. IIpoueccsl,
Ipoucxojsue Ha craausx wmenosza. [loBenenue xpomocom B Meiose. Kpoccunrosep.
buonorudeckuii cMbica U 3Ha4eHUE Meio3a. ['amerorenes — mpouecc 0Opa3oBaHMs MOJIOBBIX
KJIETOK y JKUBOTHBIX. [lo/ioBBIE k€1e3bl: CEMEHHUKU U siMuHUKU. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KIIETOK — TraMeT (CIepMaro30u[, SIMIEKIeTKa) — CIEepMAaTOreHe3 U OOIEHE3.
Oco6eHHOCTH CTPOEHUS SIMLIEKIIETOK U criepMaTo3ouioB. OmnogorBopenue. [lapreHorenes

Tema 4.3.
NunuBuyansHoe
pa3BUTHE OPTraHU3MOB

Coneprxanne yueOHOro Matepuania

NunuBuayanpHOE pa3BuTHE (OHTOTEHE3). DMOPHOHAIIBHOE pa3BUTHE (IMOpUOTEHE3). DTalbl
SMOpPUOHAILHOTO PAa3BUTHUS Y TMO3BOHOYHBIX JKUBOTHBIX: JPOOJEHHE, TacTPYJISIIHS,
opranorene3. IlocTomMOprnoHaAIEHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BHTHSL:
npsMoe, HempsiMoe (JIMYMHOYHOE). BnusHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CHIOCOOHBIE BBI3BIBATH BpPOXKJIEHHBIE ypojacTBa. Poct m pa3Butue pacteHuil. OHTOreHe3
I[BETKOBOT'O PACTEHUS: JIBOWHOE OIUIOJIOTBOPEHUE, CTPOCHHE CEMEHH, CTAUH PA3BUTHS

[IpakTrueckue 3aHATHS

No 3 «Mu(exnmonHbie 3a00JI€BaHMS M SIUIEMHUH B HICTOPUHU YEIIOBEYECTBAY.
Ne 4 «BaxknuHaius kak npouiakTuka HHOEKIIMOHHBIX 3a00JIeBaHUIN

OK-01, OK-02,
OK-04

Paszpnen S. HaciieAcTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH

Copep:xanne yueOHOTO MaTepuana

Hpe)]MeT " 3aJa4u ICHCTUKH. Ponb OUTOJIOTUU U 3M6pI/IOHOFI/II/I B CTAaHOBJICHUU I'€CHCTHUKU.

OK-01, OK-02,
OK-04




HacCJICcJO0BaHUsA

Brman poccuiickux u 3apyOeKHBIX YYCHBIX B pa3BUTHE TEHETUKH. METOIbl TCHETHUKH
(rubpugonoruyeckuii, UUTOTEHETHYECKUH, MOJEKyJIsapHO-reHeThuueckuii). (OCHOBHBIE
IeHETUYECKUE TIOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH  HAcJIeIOBaHWs  IPU3HAKOB,  ycraHoBlieHHble [.  MeHngenem.
MonorubpuaHoe CcKpelmuBaHue. 3aKOH eIWHO0Opasusi TUOPUAOB IIEPBOTO IOKOJCHHS.
[IpaBuno nomMuHMpOBaHUA. 3aKOH paCIICIUICHHWs MPU3HAKOB. ['MIOTE3a YUCTOTHI TaMeET.
[TomHoe u HemonHOe JOMUHUpOBaHME. JIMrnOpuaHoe CKpelnBaHue. 3aKOH HE3aBUCHMOIO
HACJIEIOBaHMUsl MpHU3HAKOB. LluToreHeTnueckue OCHOBBI JUTHOPHAHOTO CKpEIIMBAHMS.
AHanuzupyrolee ckpemuBaHue. Vcnonb3oBaHHE aHAIU3UPYIOIIErO CKPEIIUMBAaHUS IS
orpezieNIeHUs] TeHOTHIa 0COOU

[IpakTHueckoe 3aHsATHE

Ne 5 Pemenue 3aga4 Ha ONpPENEICHHUE BEPOATHOCTH BO3HUKHOBEHHUS HACJIEICTBEHHBIX
NPU3HAKOB TIPU MOHO-, [HW-, MOJUTHOPUIHOM M aAHAIM3HUPYIONIEM CKPEIIMBaHHH,
COCTABJICHUE N'€HOTUIIMYECKUX CXEM CKPEILMBAHUSA

Tema 5.2.
CueruieHHOoe
HACJICAOBaHHUE
MIPU3HAKOB

Coneprxkanne yueOHOro Marepuania

CuemnieHHoe HacnenoBaHue Tnpu3HakoB. PabGora T. Moprana mo cUEmICHHOMY
HACJIeJIOBAaHUIO TeHOB. HapymieHwe creruleHHs TeHOB B pe3yibTaTe KpPOCCHHIOBEpa.
XpoMOCOMHas TeOpHsI HAaCIeICTBEHHOCTH. | eHeTHUEeCKHEe KapThl.

['enernka monma. XpoOMOCOMHOE OIIpE/IENICHHE MOJa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W reTeporaMeTHble OpraHu3Mbl. HaciienmoBaHne NMpU3HAKOB, CHEMJICHHBIX C
IOJIOM

HpaKTqucxoe 3aHATUC

No 6 Pemenue 3amad Ha ompeneicHUE BEPOSTHOCTH BO3HMKHOBEHHUS HACIIEICTBEHHBIX
MPU3HAKOB IIPU  CLEIUICHHOM HACJEJOBAaHWM, COCTABJIECHHUE TIE€HOTUIMYECKUX CXEM
CKpEIIMBAHUS

Tema 5.3.
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

Coneprxanne yueOHOro Matepuania

N3menunBoCTh. BUbl M3MEHUMBOCTU: HEHACIIEACTBEHHAs U HacleAcTBeHHas. Poib cpensl B
HEHACJIEJICTBEHHOW H3MEHYMBOCTU. XapaKTepUCTHUKAa MOAU(DUKAIIMOHHOW H3MEHUYMBOCTH.
BapuanuonHslil psa 1 BapuanvonHas kpusas. Hopma peakiun npusHaka. KoanuecTBeHHbIE
U KauecTBEHHble TMpPHU3HAKM M HUX HopMma peakuuu. CBoicTBa MOAU(DUKAIIMOHHON
U3MEHYUBOCTH.

HacnencrBennasi, win TreHOTUIUYECKass M3MEHUYMBOCTh. KoMOMHAaTHMBHAs W3MEHUYUBOCTD.
Meiio3 ¥ MOIOBOM MpolecC — OCHOBa KOMOMHAaTHMBHOM H3MEHUYMBOCTH. MyTalMOHHAs
n3MeHuuBocTh. Knaccubukanus Myranuii: reHHble, XpOMOCOMHbIE, TeHOMHbIe. YacToTa U




OpUYMHBL  MyTauuid. Myrtarennble  (akTopbl. 3aKOH TOMOJOTHUYECKHMX PSIOB B
HaCJIeICTBEHHOU U3MEHYUBOCTHU
H. 1. BasuioBa

HpaKTI/IHCCKOC 3aHATUC

Ne 7 Pemenue 3amad Ha OIpPEINECICHHUE BEPOSTHOCTH BO3HUKHOBEHHUSI HACIEICTBEHHBIX
MIPU3HAKOB TP PA3JIMYHBIX TUIIAX B3aMMOJICHCTBHS T€HOB, COCTABICHHE TCHOTHUITHMYECKHUX
CXEM CKpEIIMBaHUs

Tema 5.4.
I'eneTuka uenoBeka

Copep:xanue yueOHOro MaTepuana

I'eneruka uenoBeka. Kapuorun uenoBeka. (OCHOBHBIE METOABI T'EHETHKM YEJIOBEKA:
IeHEAJIOTNYEeCKUM, OJIN3HEOBbIM, LUTOrCHETHYECKUN, OMOXMMHUYECKUN, MOJEKYISPHO-
reHeTnyeckuii. COBpEMEHHOE OIpE/IEICHUE T'€HOTUIIA: IMOJHOI€HOMHOE CEKBEHMpPOBAHHUE,
TeHOTUIIMPOBaHME, B TOM uucie ¢ nomousio [111P-ananu3a. HacnenctBennsle 3a0oaeBaHus
YejoBeKa: TeHHble O0Je3HH, OOJe3HHM C HACICICTBEHHOH MpPEIpacroioKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTtudyeckue W reHepaTuBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHuunel  370poBOro  o0paza JKU3HHM, JMAarHOCTUKH, MNPOPWIAKTUKH U JIEYCHUS
IeHEeTUYeCKuX  Oosie3Hell.  MeauKo-reHeTH4ecKoe  KOHCYJIbTHUPOBaHHME.  3HAYCHHE
MEIUIMHCKOW TEHETUKA B TPEAOTBPAIICHUU U JICYCHUHM TeHETUYECKHX 3a00JeBaHUI
4eJI0BEKa

[IpakTrueckoe 3aHsATHE

Ne 8 «CocTtaBnenue 1 aHalau3 poAOCIOBHBIX YEJIOBEKa»

Pa3gen 6. DBoJIIonMOH

Has1 OHoJIOrus

(o3}

Tema 6.1.
OBOIIOIMOHHAS
Teopus
U €€ MECTO
B OMOJIOTHH

Coneprxanne yueOHOro Matepuania

[IpennocslIku BO3HUKHOBEHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHASA TEOPHUS U €€ MECTO
B Ouonoruu. BiusHHE 3BONIOIMOHHON TEOpUM Ha pPa3BUTUE OWMOJOTMM U JIPYTMX HayK.
CauzerenbcTBa 3BoNtonMH. [laneoHToOrMUeCKne: MOCIEA0BATENBHOCTD MOSIBICHHS BUIOB B
MaJI€OHTOJIOTUYECKOW JIETONUCH, NepexojHble Gopmbl. buoreorpaguyeckue: cXoACTBO H
pasnuune ¢ayH U GJIOp MaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U PA3TUUUs
SMOpPUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIE, pPYAUMEHTApHBIE OpraHbl, AaTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE:
CXOACTBO MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTeH y Bcex
KUBBIX OPIraHU3MOB.

OpomtonuonHas Teopuss Y. Jlapeuna. Ilpenmochbliku BO3HUKHOBEHHUS JapBHHU3MA.
JIBIDKYyIIIMe CHUJIBl HBOJIONUHM BUAOB 10 J[lapBuHy (M30BITOYHOE pPAa3MHOXKEHUE TIpU
OIPaHUYEHHOCTH PECYpCOB, HeoNpenenéHHash M3MEHYMBOCTh, 00phOa 3a CyIIECTBOBAHUE,

OK-01, OK-02,
OK-04




€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuUKpO3BOITIOLMS

Cojnepxkanne y4eOHOro MaTepHuaia

Cunrernueckas Teopust 3Bosonuu (CTD) u e€ OCHOBHBIE TOJIOKEHUS. MUKPOIBOITIOIH.
[Tonynsuus Kak eIMHUIIA BUAA U SBOJIOLUH.

JBuwxymnme cuibl ((akTOpbl)3BOJIIONUU BHIOB B Mpupoje. MyTalMOHHBIA Mpolecc u
KOMOMHATHBHAsI W3MEHUYUBOCTH. [lomynsimroHHBIE BOJNHBI W JApeiid reHoB. W3omsamus u
murparus. EcrecTBeHHBIM 0TOOp — Hampapisitonuid — ¢dakrop dBomonud. Dopmbl
€CTeCTBEHHOTO 0TOOpa. IIpucrocoOieHHOCTh OpraHu3MOB Kak pPe3yibTaT 3BOJIOLHUU.
[Ipumepsl npucnocobneHuit y opranu3smMoB. Apomopdo3bl W HAMOATanTauuu. Bug u
BHU000pazoBanue. Kpurepun Buma. OcHOBHBIC POpMBI BU1000pa3oBaHus: reorpaduyueckoe,
HKOJIOTHYECKOE

Tema 6.3.
MakposBomtonus

Coneprxkanne yueOHOro Marepuania

MaxkposBomtorusi. Dopmbl  IBoMOLMU:  (PUIETHYECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napauienpHas. HeoOpaTuMocTs 3BONIOIHN

[IpakTrueckoe 3ansTue (Ha BRIOOP MpernoaaBaTeis)

Ne 9 «CpaBHenue BUIOB 0 MOP(HOIOTHUECKOMY KPUTEPUIOH
i «Onucanye NpucnocoO0JIeHHOCTH OPTaHru3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay

Pa3nes 7. Bo3HMKHOBeHHE M Pa3BUTHE KH3HHM Ha 3emuie

Tema 7.1.
3apoxxaeHue
" Pa3BUTHC )XKU3HU

Coneprxkanne yueOHOro Matepuania

JloHay4yHbI€ NPENCTABICHUA O 3apOXACHUM XKU3HU. HaydHble IMnoTe3bl BO3HUKHOBEHUS
KU3HU Ha 3emJie: aduoreHe3 M MaHcHepMus. XUMHUYecKasi 3BOIIoIuUs. AOMOreHHbIN CUHTE3
OPraHMYECKHUX BEUIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKACHUE
XUMHUYECKOoN 3Boitonuu. HavanbHble stanbel Ononormueckoi spomrouuu. I'mnoresa PHK-
mupa. @opMupoBaHre MeMOpaHHBIX CTPYKTYp W BO3HMKHOBEHHE INPOTOKJIETKH. [lepBbie
KJIETKHU U UX 3BOMIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emilie o spaM u nepuojam. Karapxeil. Apxelickas U npoTepo3oncKas
opbl. [laneosolickast spa W e€ mnepuoabl: KeMOPHICKUM, OPIOBUKCKHM, CHIIYpUHCKHM,
JI€BOHCKHM, KAMEHHOYTOJIbHBIN, NIEPMCKHU. Me3030icKas opa U €€ IEepUObl: TPUACOBBIM,
IOpCcKuii, MenoBou. KaitHo3oMckas 3pa W €€ Nepuojbl: MajJeOreHOBBIN, HEOTCHOBBIN,
AHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema
OpPraHUYECKOTO MHPA.

Coneprxanne y4eOHOT0 MaTepuania

Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHBIE CHUCTEMATHUUYECKHE
Ipynnbl OpraHu3MoB. XapaKTepUCTHKA KIMMaTa U reoJOoru4ecKux mnpoueccoB. OCHOBHBIE

OK-01, OK-02,
OK-04




[Ipoucxoxnenue
4eJI0BEKa —
aHTPOIIOTEHE3

3Tanbl 3BOJIONMU PACTUTENBHOIO W JKMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [TosiBIEHME, pacuBeT U BBIMUPAHKE IPYIII KUBBIX OPTaHU3MOB.

OBonronusl  4enoBeKa. AHTpPONOJOrus Kak Hayka. Pa3BuThe mnpeacraBieHUH O
IIPOUCXOXKACHUN 4YelloBeKa. Meroabl n3ydeHusl aHTpornoreHesa. CXoncTBa M pa3iuydus
4yeloBeKa U KUBOTHBIX. CHCTEMaTH4ecKOe IIOJIOKEHHE uYelnoBeKa. JIBuKyliue Cuiibl
(paxropsr) anTpomnoreneza. HacnencTBeHHas M3MEHYMBOCTb M €CTECTBEHHBIH OTOOp.
OOu1ecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHMH TPYy/a, MBIIUICHUE, pEUb

Tema 7.3.

Copep:xanue yueOHOro MaTepuaia

OCHOBHBIE CTaaNU
JBOJIOLIUU YEIOBEKA

OCHOBHBIE CTaluu KW BCTBHU OBBOJIIOLOHWH YCJIOBCKA: aBCTPAJIOIIUTCKHU, YenoBek YMCJIBIf/'I,
Yenosek mpsmoxonsauuii, UenoBek HeaHAepTanbckuii, YenoBek pa3yMHBI COBPEMEHHOTO
tuna. Haxonku MCKomaeMpIX OCTaHKOB, BpPeMs CYIIECTBOBAHHS, 00JIACTh PACIIPOCTPAHEHHUS,
00BEM TrOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

UYenoseueckne pachkl. OCHOBHBIC OOJIBITUE pachl: €BPOICOWIHAS (€Bpa3WiCKas), HETPO-
aBCTpajougHasi (dKBaTOpHalibHAs), MOHTOJIOMAHAS (a3uaTCKO-aMepuKaHcKas). UYepTsl
MPUCIIOCOOJICHHOCTH TPEJICTABUTENCH YEIIOBEUECKMX pac K YCIOBHSM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

[IpakTrueckoe 3ansTue (Ha BRIOOP MpernoaaBaTeis)

Ne 10 «Bpems u myTu paccesieHus 4el0BeKa 110 IJIaHETe
nin «IIpucrnocoOneHHOCTh YeoBeKa K pa3HbIM YCIIOBUSAM cpeibl. BiusHue reorpaguyeckoit
cpeabl Ha MOP(OJIOTHIO U (PU3UOJIOTHIO YEJIOBEKa»

Paznea 8. Opranusmsl

U OKpY’Kalouasi cpeaa

o

Tema 8.1.

Copep:xaHue yueOHOT0 MaTepuana

OKoJiorus
Kak Hayka. Cpenbl
JKUA3HU.
DKOJIOTUUECKHE
(bakTopbl

DKOJIOTHS KaK HayKa. 3a/1aud U pa3Jiesbl 3KOJIOTHH. MeTOoIbl SKOJIOTMYECKUX HCCIIEJOBAHUN.
DKOJIOTHYECKOE MHPOBO33pPEHUE COBPEMEHHOTO uesnoBeka. Cpenbl 0OMTaHUS OpPraHU3MOB:
BOJHAsl, HA3€MHO-BO3/AYyIIHAsi, IIOYBEHHAs, BHYTPUOPraHU3MEHHAs. OKOJOTUYECKHE
dakTopel. Krnaccuduxarus skonorndeckux (akToOpoB: aOMOTHYECKHE, OMOTHYECKUE U
aHTporioreHHble. JlelicTBUe SKOJOrHMYecKUX (HAKTOpOB Ha OpraHu3Mbl. AOMOTHYECKHE
(hakTOpBI: CBET, TEMIEPATypa, BIAKHOCTh. DoTonepuoau3m. [Ipucnocobiiennsi opraHu3MoB
K JAeiicTBui0 abuoTndeckux (QaxTopoB. buomorndyeckue putmbl. buoTHueckue (GaxTopsI.
Buapl OMOTHUYECKMX B3aMMOJEHCTBHI: KOHKYPEHIIMs, XHWIIHHYECTBO. [lapasutuswm,
MyTyaIu3M, KOMMEHCATU3M (KBapTUPAHCTBO, HAXJICOHUUYECTBO), aMEHCAIU3M, HEUTPAIIU3M.
3HavyeHNe OMOTUYECKHX B3aWMOJECHCTBUM JIJISi CYIIECTBOBAHHUS OPTraHW3MOB B MPHUPOJIHBIX
coo01IecTBax

N

Tema 8.2.

Coneprxanne y4eOHOT0 MaTepuania

OK-01, OK-02,
OK-04, OK-07




OKOJIOTUYECKHE

OKOJIOTUYECKHE XapPaKTCPUCTHKU  TIOIMYJIALUH. OcHOBHBIC TIOKa3aTeIu nonyJsnuun:

XapaKTePUCTUKH YUCIEHHOCTb, IUIOTHOCTb, POXIAE€MOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JlMHamuka
HOMYJISIIH YHCJICHHOCTH NOMYJISIIAM U €€ PEeryJIsIus
[IpakTHyeckoe 3aHsATHE 1
Ne 11 «IToncy€T NIO0THOCTH NONYJISILIMI pa3HBIX BUJIOB PACTEHUI»
Paszgen 9. Coo0iecTBa ¥ YK0JO0rHYECKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. CopepxaHue yaeOHOro MaTepuaa 2 OK-04, OK-07
CooOuiectBa Coo0uiecTBO  OpramsmMoB  —  OuoneHo3.  CTpyKTypbl — OHOLIEHO3a:  BHJOBas, IIK 1.2.
OpPraHU3MOB, IIPOCTPaHCTBEHHas, Tpoduueckas (nuuiesas). Buapl-noMunanTsl. CBsi3u B GHOLIEHO3E.
JKOCHCTEMBI Okonorndyeckue cucrteMbl (9kocuctemsbl). IloHaTtne 00 »KocucTeMe W OHOTEOICHO3E.
@DyHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTbl, KOHCYMEHTBI, pPEIYLCHTBHI.
KpyroBopot BemiecTB M MOTOK PHEPTUM B dKOcHcTeMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u ceru. OCHOBHBIE IOKa3aTelld 3KOCUCTEMBI: OHOMacca,
MPOAYKIMS. DKOJIOTHUYECKUE MUPAMUJBL: MPOIYKIUH, YUCIEHHOCTH, OMomMaccel. CBolicTBa
9KOCHUCTEM: YCTOMUMBOCTb, cCaMoperysnus, pazputue. Cykneccus
Tema 9.2. Coneprxkanne yueOHOro Marepuania 2
[Tpupoansie [IpuponHble AKOCHUCTEMBI. ODKOCHCTEMBI pPEK M 03€p. OKOCHCTEMa XBOMHOTO WM
HKOCHUCTEMBI IIMPOKOJIUCTBEHHOTO  Jieca. AHTpONOreHHbIE 9KOCHUCTEMBI. ATpO3KOCHCTEMBI.
YpOoskocucrembl. buonornueckoe u  XO3SHCTBEHHOE 3HAYEHHME Aarpod3KOCHUCTEM H
ypboskocucteM. buopasHooOpasue kak ¢aktop ycroiumBocTu skocucteM. CoxpaHeHHE
OMOJIOTMUECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. Conepxanue yueOHOro MaTepuasa 2
buocdepa — VYuenue B. U. Bepnajackoro o 6uocdepe. ['panuiipi, coctaB u ctpykrypa 6uochepsr. Kupoe
rio0anbHas BemectBO M ero ¢QyHkuuu. OcobeHHocTH OHocepbl Kak TIJI00aJbHOW 3KOCUCTEMBI.
skocucrema 3emin | JluHaMuYeckoe paBHOBecMe M oOparHas CBsizb B Oumocdepe. KpyroBopoTsl BemiecTB u
OMOT€OXMMHUYECKUE LHKIBl JJIEMEHTOB (yrjepoja, a3oTa). 30HAJIBHOCTh Ouochepsl.
OcHOBHbIE OMOMBI CYIIIU
Tema 9.4. IIpodeccnoHaIbHO OpPHEHTHPOBAHHOE CO/epKaHHe (CoAepKaHHe MPHKJIATHOIO 2
Bnusaue MO/1YJIfA)
AQHTPOIIOTEHHBIX YenoseuecTBO B Onocepe 3emiin. AHTpororeHHble u3MeHeHust B 6uocgepe. ['modansHbie
(hakTOpOB Ha sKojornueckne mpodiembl. CocylecTBOBaHME MTPHUPOALI M dYenoBeuecTBa. CoxpaHeHHE
6uochepy O0uopazHoOOpa3usi Kak OCHOBAa ycTOMYMBOCTH Ouocdepsl. OcCHOBa pPaLMOHATIBHOTO

yIOpaBlIeHUs] NPUPOJHBIMU pecypcaMu M HUX HUCHOJb30BaHue. JlocTukeHHs: OMOJOTUU U
OXpaHa IPUPOJIbI




ITpakTndeckoe 3aHsaTue (Ha BEIOOP MPENOIaBaATENsI)

No 12 «OT1Xx01b1 TPOU3BOJICTBA»

Wi «IKOJIOTHIECKHE aCMIEKThI MPOPECCHOHAIBHOMN IeATeTHHOCTHY
nmu «lIpodunakruka npodeccHoHaTbHBIX 3a00JIEBAHUIN

i «BiausHUe MPOU3BOICTBEHHBIX (DaKTOPOB HA OPTaHU3M YEIIOBEKA)

Tema 9.5.
Bnusnaue conmanbHO-
9KOJIOTHYECKUX
¢dakTopoB Ha
37I0pPOBbE YEJIOBEKA

IIpodeccnonanibHO OPHMEHTHPOBAHHOE coJepkaHue (coleprKaHue MPHKJIATHOIO
MOYJisl)

3110poBbE U ero coctapisoue. PakTopbl, MOJOKUTEIBHO U OTPULATENBHO BIUAIOLINE HA
opranusM denoBeka. [IpoOiieMa TEXHOTEHHBIX BO3JCHCTBUH Ha 30pOBbE 4YelOBEKa
(37eKTpOMarHUTHBIE TMOJIsA, OBITOBAs XMMHSA, H30BITOYHBIC WIYMbl, pagualus H T.IL.).
Apantanst - opraHu3Ma  4enoBeka K - (pakropam  okpyxaromiei cpenbl.  [IpuHIUATIBI
(bopmupoBaHus 310poBbecOeperaronero noseaeHus. Puszndeckas aKTUBHOCTh M 3/JOPOBBE.
brnoxnmMmueckre acrekThl PallMOHAJIbHOI'O NUTAHUA

JlaGopatopHble 3aHATHS

Ne 3 «YmcTBeHHas paboTOCIOCOOHOCTHY

i «Brnusaue abnotndeckux (akTOpOB HA YETIOBEKA (B KQUECTBE TPUITEPOB, CHUKAIOIIIUX
paboTOCIOCOOHOCTh,  HCIOJIB30BATh  YCIOBHS ~ OCYIIECTBICHUS  NPOGECCHOHATBHON
JeSITeTbHOCTH: IIIyM, TEMIIepaTypa, (pusnueckas Harpy3Ka u T.J.)

Paznen 10. Cesiekuysi OpraHn3MoB, OCHOBBI O0HOTEXHOJIOTUH

Tema 10.1.
Cenexuust
KaK HayKa U TpoIiece

Coneprxkanne yueOHOro Matepuania

Cenexkuus Kak Hayka W IpolecC. 3apoKIACHHUE CENEKIUU U aoMecTukanus. Ydyenue H. .
BaBunioBa 0 meHTpax MHOrooOpasus M IPOUCXOXKIEHHUS KYJIbTYpHBIX pacTeHHid. LleHTpsl
IIPOUCXOXKACHNUS JOMAIIHUX XUBOTHbIX. CopT, mopoxa, mrtamMm. COBpPEMEHHBIE METOJIBI
CEJIEKIIUU. MaccoBblit
U UHAMBHUIYaIbHBIM OTOOPHI B CEJNEKIMHM pacTeHUH M KMBOTHBIX. OLEHKa 3KCTephepa.
bnuskoponcTBeHHOe ckpemyBaHue — MHOpuUAMHr. Yucras nuaus. CKpelyBaHHE YHCTHIX
muHud. [etepo3uc, unu ruOpuaHas cuina. HepoJACTBEHHOE CKpelMBaHHE — ayTOPUIMHT.
Otnanénnas rubpuamuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 U TOJy4eHHE
MOJIMIIIONJO0B. JIOCTHKEHMSI CETEKIIMU PACTEHU, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTUH

buorexHomoruss kak oOTpaciap NPOM3BOJACTBA. ['€HHAas HWH)KEHEpUs. OTalbl CO3JaHUA
pexomOunanTHOU JIHK u Tpancrennbsix opranusmoB. Kierounas unxenepus. Kierounsle
KYJBTYpBI. MHuKpOKIOHAIBHOE Ppa3sMHOXEHHE pacTeHui. KionupoBanue
BBICOKOIIPOIYKTHBHBIX CEJIbCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJOTHUYECKUE M ITHYECKHE
npo6sembl. 'MO — reHeTndyeck MOAMGHUIIMPOBAHHBIE OPTaHU3MBI

OK-01, OK-02,
OK-04, OK-07
K 1.2.




Tema 10.3.
buorexnonornu

HpO(l)eCCI/IOHaJILHO OPHCHTHUPOBAHHOC COACPKaAaHUE (couepmafme MNPUKJIAAHOTO

B )KM3HHU U npodeccun

MO/1YJISA)

OcHOBHBIE HAPaBICHUS COBPEMEHHOW OMOTEXHOIOTHH B TPOPECCHOHATBHON JACSITEILHOCTH
yeaoBeKa. Mertoibl OHMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OTHKa
OMOTEXHOIOTHIECKUX

U TCHETHYECKHUX OKCICpUMEHTOB. [IpaBuia moWicka W aHaiM3a OHMOIKOJIOTHYCCKOM
uHpOopMaU

U3 pa3jMYHBIX MCTOYHHMKOB (HayyHas M yuyeOHO-HayuyHas JIMTEeparypa, CpPeICTBa MAacCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue)

HpaKTI/IquKOC 3aHATUC

Ne 13 Keiicel Ha aHanu3 WHGOpPMAIMKA O HAYYHBIX JOCTHIKCHUSX B OOJIACTH TCHETUYCCKUX
TEXHOJIOTUH, KJIIETOUYHOI MH)KEHEPUH, TUIIEBbIX OMOTEXHOJIOTHI.

Ne 14 3ammra keiica: mpeicTaBlieHUE pE3YyJIbTaTOB PEIIEHUS KEHWCOB (BBICTYIUIEHUE C
MIPE3CHTAINECH )

Pa3gea 11. Pemienne k

eiCOB B 00J1aCTH OHMOTEXHOJIOT Ui

Tema 11.1.1.
buorexnonorun
B MPOMBIILIJIEHHOCTH

IIpodeccuonajibHO OpPUEHTHPOBAHHOE COAep:KaHHe (Coaep:KaHUEe MPHUKJIATHOTO
MO/1YJIfA)

Pa3BuTHe NpoMBIIUIEHHON OMOTEXHOJIOTMIA U €€ IPUMEHEHHUE B JKU3HM YEJIOBEKa, MOUCK U
aHaIu3 MHQOPMALUU U3 Pa3IMYHBIX UCTOUYHUKOB (Hay4yHas U ydeOHO-HayuyHas JUTeparypa,
cpezAcTBa MaccoBoi MH(pOpMaluy, ceTb HTepHeT u Apyrue)

HpaKTI/I‘leCKI/IC 3aHATUA

Ne 15 Keiicel Ha aHanu3 uHGOpMAlMU O PAa3BUTUU IMPOMBIIUIEHHONH OMOTEXHOJOTMH (IO
MUHU-TPYIIIaM).
Ne 16 3ammra kelica: mpencTaBleHHE pe3yJIbTATOB pEIIEHUS KEeHCOB (BBICTYIUICHHE C
MIPE3EeHTALNEN )

OK-01, OK-02,
OK-04, OK-07
K 1.2.

Bcero:

72




3. YcaoBus peaju3zanyu NporpaMmal 001meo0pa3oBaTeJbHONM JUCHUIIIMHBI

3.1. duas peanum3anMd NPOrpaMmMbl  JUCHHMIUVIMHBI  JOJKHBI  OBITh
NpexyCMOTPEeHbI CJieAyIolHe creualbHble MOMeleHus :

Kabuner «buosorumy, OCHAILIEHHBIHN 000py10BaHUEM: CTOJI
JIEMOHCTPAIIMOHHBIA  (C  paKkOBHHOW, TIOJABOJAKONM ¥  OTBEJACHHUEM  BOJIbI,
CAHTEXHUKOM,  DJIEKTPUYECKUMHU  PO3ETKaMH,  aBTOMaTaMud  aBapUHUHOIO
OTKJIIOUCHMSI TOKa), JIaOOpaTOPHBIA OCTPOBHOW CTOJI (JIBYXCTOPOHHHUH, ¢C
3aIUTHBIM, XUMOCTOMKHM M TEPMOCTOMKUM TOKPBITUEM, HAJCTOIBEM, C
MOJACBETKON U DJIEKTPUYECKUMHU PO3ETKAMU, MOJABOJKON U OTBEJECHUEM BOJbI U

CaAaHTEXHHUKOW), CTyNl 1a0OpaTOpPHBIM MOBOPOTHBIN, PETYIUPYEMBI IO BBICOTE.

[IpumepHbIii  TIepedYeHb  JEMOHCTPAIIMOHHOTO W JIabOpaTOpPHOIo
00opy10BaHUS.
JleMoHCTpallMOHHOE 000pYAOBAHUE U MPUOOPHI:
— KOMIUIEKT BIIKHBIX MPENapaToB J€MOHCTPAIIMOHHBIN
— KOMIUIEKT TepOapueB MO CUCTEMaTUKE PACTEHUN C OmNpeaeauTeIbHbBIMU
KapTOYKaMH
— KOMIUIEKT KOJUIEKIIUH IEMOHCTPALIMOHHBIN
— IU(PPOBON MUKPOCKOI OMHOKYJISIPHBIN (C Kamepoi)
JlaGopaTopHO-TEXHOJOTHIECKOE obopymoBaHue (;mabopaTopHoOe
o0opyioBaHue, mpuOOPkI, HAOOPHI JIs SKCIEPUMEHTA, UHCTPYMEHTHI):
— MOJIENIN, MYJISKH, alllUTMKALIUU
— KOMIUIEKT MOJICJIEN-ANTIIUKALIMNA TEMOHCTPALIMOHHBIN
— KOMIUIEKT aHATOMUYECKUX MOJEIIEH IEMOHCTPALlMOHHBIN
— Ha0O0p MaTICOHTOJIOTUYECKUX MYJISKEH
— KOMIUIEKT OOTAaHUYECKUX MOJIeTIeH JeMOHCTPAITMOHHBIN
— KOMIUIEKT 300JIOTUYECKUX MOJIEJIEN IEMOHCTPALIMOHHBIN
— KOMIUIEKT MYJISKEU 1EMOHCTPALIMOHHBIN

— CKCJICT 4YCJIOBCKA



— TOpC YeNoBeKa Pa30OpHBIN

— KOMIUIEKT Mojieiei

— KOMIUIEKT CKEJIETOB Pa3JIMYHBIX KJIACCOB KUBOTHBIX

— Ta0auLBl penbeHbIe

— JIEMOHCTpPAITMOHHBIC y4eOHO-HATIISIHBIC TOCOOUS

— KOMIUIEKT TIOPTPETOB 151 opopMIIeHUS KaOnHEeTa

— JnabopaHTcKas 11 KaOuHeTa OMOJIOTUU U SKOJIOTHUHU

— CTOJI C SIIUKaMU JJI1 XpaHEeHUs1/TyMOoH

— Kpecso opucHoe

— CTOJI JJAOOPaTOPHBIA MOEUHBIN

— CYIIWIbHAS TIAHENb JIJIS TIOCYIbI

— mKkad A7 XpaHeHHs YI4eOHBIX TTOCOOU I

— mKkad A9 XpaHSHUS BIAKHBIX MPENapaToB, 3aTUPAIOIIUIICS Ha KITIOY

— 1mKad A xpaHeHust 1abopaTOPHOU MOCY AL/ TIPUOOPOB

— J1a0OpaHTCKUM CTOJN

— CTyJ JJaDOpaTOpHbBIN

— KOMIUIEKT epIei st MbIThs JaO0OpaTOPHOU MOCY/BI.
[IpuMepHBIi MEpeUYeHb JIEMOHCTPALIMOHHOTO W JIabOpaTOpPHOro 00O0pYyaOBaHUs
HOCHUT PEKOMEH/IaTEIbHBIN XapaKTep.

3.2. HupopmanuoHHOe oOecnedyeHHe peau3auu NPporpaMmMbl

3.2.1 OcHOBHBIE NIE€YaTHBIC U3JAHUS
1.bensies JI.K., dpmmiun .M., Ky3uenosa JI.H. u ap. buonorus (6a3oBblit

ypoBenb). 10 kimacc. — M., 2025.

2.Monnea A.1O. buonorus. Bech mkoabHBIN Kype B cxemax u Tabnumax. — M.,
2022.

3.®enepanbuelii 3ak0H 0T 29.12.2012 Ne273-D3 «0O6 obpazopanuu B Poccuiickoii
denepanumny.

4 Ilpuka3z MunoOpnayku Poccuu ot 17.05.2012 Ne 413 «O06 yTBEpKACHUU
dbenepaabHOro rocy1ap-CTBEHHOTO 00pa30BaTEILHOIO CTaHIApTa CPETHETO
(moJiHOT0) 00I1IETO 00PA30BAHUSY.

3.2.2 OCHOBHBIE AJIEKTPOHHBIE U3IAHUS



1.3. VYwuebnsiit onnaita kypc.buonorus 11// MoGunbHOE 371€KTPOHHOE

obpazoBanue: [caiit]. — 2022. - URL.:
https://educont.ru/courses/list/course/136584c5-e32¢c-4696-8b4c-18639ead4abb

(mara obparmienus: 23.01.2023).



4. KoHTpOJIb ¥ OlleHKA Pe3yJibTATOB 0CBOEHHs 00111e00pa30BaTe/IbHOM

KonTposb ¥ omeHka pe3yJbTaToB

AUCHUIIJINHbI

OCBOCHHsI  00IIe00pa30BaTEILHOM

AUCTUILIMHBI PACKPBIBAIOTCA 4YCPC3 AUCHUINIIMHAPHBIC PE3YJIbTAThl, HAIIPABJIICHHBLIC

Ha (opmupoBaHMe OOHMX M TPO(ECCHOHATBHBIX KOMIIETEHIIMM MO pa3aenam u

TE€MaM COJEpKaHus y4eOHOro MaTepuraa.

Oomasi/npodeccuoHanbHast
KOMIMETEHIUs

Pasznen/Tema

Tun OLIEHOYHBIX

MeponpusiTUs

OK O01. BsiOuparh cmocoOsb
pelieHus 3a1a4
npodeCCHOHATLHON
JEeSATEIbHOCTH TPUMEHHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM

Tewmsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4IT-o/c®, 9.5MT-o/c, 10.1,
10.2, 10.3I1-o/c, 11.1IT-0/c

OO6cyxaeHue o Borpocam
JEKIUU

Pazpabotka rioccapus
3aMoNHEHUEe  CPABHUTEIBHBIX
TabJInIl

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha WCIOJb30BaHUE
apryMeHToOB, OHOJOrMYecKOn
TEPMUHOJIOTHH U CHMBOJINKA
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpencraBnenue  pe3ynbTaToB
IPAKTHYECKUX paboT
KonTtposnbHbie paboThl

3ammTa TBOpUECKUX padoT

3amura WHIUBUIYaIbHbBIX
MIPOEKTOB
Brmmonnenue 3aJaHui

MPOMEKYTOYHOM aTTECTAMKU

pabotath B
KOMaH1e

KOJIZICKTUBE U

8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OK 02. Ucnonws3zoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnieHnBaemasi TUCKYCCHS 11O

COBpPEMEHHBIC cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpoOcaM JEKIUU

IIOHUCKaA, aHaJinu3a 7.1-7.3, 8.1, 8.2, 9.1-9.3, P33pa60TI(a MEHTaJILHOU

" " MHTEPNIPETAMH | g 411 /e 9 5[T-0/c, 10.1, Eapn,l B MUHH TpyIIIax

uHpopManuy, BITTOJIHEHHE U 3aIlUTa

u P UH()OPMAIMOHHBIC 10.2,10.311-0/c, 11.11I-0/c 1abopaTOpPHBIX paboT

TEXHOJIOTUHM JUIS BBIOJTHEHUS [IpencraBnenue  pe3ynbTaToB

3a1a4 npodeccroHanbHON MIPaKTUYECKHUX padoT

JesTeNbHOCTH [IpencraBnenue ycTHBIX
COO0O0IIeHUH C pe3eHTaluel,
HOJrOTOBJICHHBIX 10 MEPEYHIO
WCTOYHHKOB,
PEKOMEH/1I0BaHHBIX
Mpero1aBaTesieM

OK 04. O¢dextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHe IO BOIPOCcaM

B3aMMOJICHCTBOBATh u | 43,5154, 6.1-6.3,7.1-7.3, | lekuuu

[IpencraBnenue  pe3ynbTaTOB
MPaKTUYECKUX padoT

3amurTa TBOpUECKuX padoT
3amuTa WH/INBUTYaTbHBIX
IIPOEKTOB




OK 07. ConelicTBOBaThH
COXPAaHEHHUIO OKpY>KaroIen
Cpenbl, pecypcocOepeKeHHIO,
MIPUMECHSI T 3HAHUS
00 H3MEHECHUU KJIMMarTa,
IIPUHLIMIIBI OepeKITMBOTO
MPOM3BOACTBA,  3PPEKTHBHO
JIECTBOBATH

B YUp €3BBIYalfHBIX CUTyalusx

Temnr 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, 81, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.3IT-0/c, 11.11T-0/c

OOGcyxaeHue 1mo Bompocam
JCKITUN

Pa3zpaboTtka rioccapus
3amnonHeHne  CPaBHHUTEIHHBIX
TabJInIl

TectupoBanue

VYcerHblii onpoc

JIMKTaHT Ha WCIOJb30BaHUE
apryMeHTOB, OHOJIOrHYECKOil
TEPMHHOJIOTHH U CUMBOJIUKH
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpencraBnenue pe3ynbTaToOB
MIPaKTUYECKUX padoT
KounTposibubie paboThl

3ammrTa TBOpUECKUX padoT
3amura WHIUBUAYaJIbHbBIX
IIPOEKTOB

Brimmonnenue 3aganuii
IPOMEKYTOUYHOM aTTECTAIINH

[1K1.2.
TEXHUYECKOE
ABTOMOOMJIbHBIX
COIJIaCHO
JOKYMEHTAIIH.

Ocy1iecTBIATh
00cy)XKuBaHue

IBUTaTeIei
TEXHOJIOTHYECKOM

IT-o/c




5. MEPOITPUATHUSA, 3AIINTAHUPOBAHHBIE HA ITIEPUO/ PEAJIN3ALINHN
OBIHIEOBPA3OBATEJIbBHOU YYEBHOU JNCIIUITJIMHBI

HMara Copep:xanue u Gopmbl Mecto Koabi
AeATEJbHOCTH nposeaenus | OK
Cooepoicanue - 0bwas Xxapakmepucmuxa
Meponpusimusl.
OxkTs0pB - IToaroroBka y4acTHUKOB U IIPOBE/ICHUE I'BIIOY JIP24
neKaophb €KETOIHOM TEXHUKYMOBCKOMN OJIMMITAA/IbI «TTT»
(€5KerojIHo) 10 0011e00pa30BaTEIbHBIM YUEOHBIM

OUCLUIUIMHAM B 2 Typa: 1 Typ —
O0TOOPOYHBIN 3a04YHBIH, 2 TYp —
(bMHAJIBHBIN, OYHBIN

HexaOpb [ToaroroBka yuacTHukoB U nipoeaeHue | I'BIIOY JIP23
(eXKeroaHo) Henenu EM/] «TTT» JIP24
JIP26
deppaiib [ToaroTroBka u CONPOBOKICHUE I'BIIOY J1P24
YYaCTHUKOB O0JIACTHOM CTYACHUYECKOM «TTT» JIP25
HAy4YHO-TEXHUYECKON KOH(pepeHuuu JIP26
«Mononéxp. Hayka. Texnomoruu
IIPOM3BOJCTBAY
deBpanb [ToaroToBka crateu A nyonukanuu B | ['BIIOY JIP24
COopHHKax MaTeprasIoB MO UTOraM «TTT» JIP25
CTYJICHYECKHX KOH(pepeHuun
Exxeromno VYyacTtue B NOArOTOBKE U MPOBEIACHUE I'BIIOY JIP23
HEJICJIM CIIEHUATIbHOCTEN OTIECIICHUS «TTT» JIP24
JIP25

JIP26




Ipuioxkenue

TeMbI TOKJIa10B
DMOPHUOJOTUYECKHE JOKAa3aTeIbCTBA IBOIOIIMOHHOIO POJICTBA dKUBOTHBIX.

buonornyeckoe 3HaueHue Meramopdo3a B MOCTAIMOPUOHATBHOM PpPa3BUTUU
KUBOTHBIX.

Brnusinue okpyskaronieit cpepl U €€ 3arpsi3HEHUs] Ha pa3BUTHE OPTaHU3MOB.
Brnusaue xypeHus, ynoTpeOJieHHs] ajKOrojsi U HApKOTHKOB POJAMUTENSIMU Ha
AMOpPHOHAJILHOE pa3BUTUE peOCHKA.

3aK0oHOMEpPHOCTH (EHETUIECKON M TeHETUYECKON N3MEHUYUBOCTH.
Hacnencrennas uHpopmaIus u nepeiaya €€ u3 MoKOJICHUs B TOKOJICHHE.
JlpamaTtruecKkue CTpaHUIIbl B UCTOPUU PA3BUTUSI TEHETUKH.

Ycnexu COBpEMEHHOMU T€HETUKU B MEUIINHE u
3/IpaBOOXPAaHEHUMU.

LlenTpbl MHOTO0OpA3Us U IPOUCXOKACHUS KYIbTYPHBIX PACTCHUN.

[{enTpbl MHOrO00pa3us U MPOUCXOXKIECHUS JOMAIIHUX )KUBOTHBIX.

Ponb npaBUTENBCTBEHHBIX W OOIIECTBEHHBIX OSKOJOTMYECKMX OpraHu3aluil B
COBPEMEHHBIX Pa3BUTHIX CTPAHAX.

PannoHanpHOE HCHOJB30BAaHME M OXpaHa (KOHKPETHBIX) HEBO300HOBHMBIX
IPUPOJIHBIX PECYPCOB.

PanronansHOoe UWCHoNb30BaHME U OXpaHa (KOHKPETHBIX) BO300OHOBHMBIX
IPUPOJIHBIX PECYPCOB.

OnacHocTh Tr00QNBHBIX HapylieHUH B Ouochepe. (O30HOBBIE  «IBIPHDY,
KHUCIIOTHBIE JTOKTH, CMOTH U UX MPEIOTBPAIICHHUE.

DKOJIOTHYECKHE KPHU3UCHI M JKoJorudeckue karactpodsl. IlpegorBpamienue ux
BO3HUKHOBEHHUSI.

VYcToitunBoe pa3BUTHE MPUPOJIBI U 00IIECTBA

Tembl pedepaToB
1. becnonoe pa3MHOXEHHUE, Er0 MHOT000pa3ue U MPaKTUYECKOE UCIIOJIb30BAHUE.



2. TlomoBoe pa3MHOKEHHUE U €T0 OMOJIOTUYECKOE 3HAYCHHE.

3. UepenoBaHue MOJIOBOrO M OECMOJOr0 PasMHOXKEHHS B >KM3HEHHBIX LHUKIIAX
XBOLIEH,  MAanOpPOTHHUKOB,  MPOCTEUINIMX.  DHOJIOrHYEcKOoe  3Ha4YeHHe
YepeAoBaHus MOKOJICHUI.

4. TlapTeHOreHe3 U THHOTEHE3 Y MO3BOHOYHBIX KUBOTHBIX U HX OMOJOTHYECKOE
3HAYCHHE.

5. DMOpPHOIOTUYECKHE JJOKA3ATEIbCTBA IBOIIOIUOHHOTO POJCTBA YKUBOTHBIX.

6. buonornueckoe 3HaueHne Meramopdo3za B MOCTIMOPHOHAIBHOM DPAa3BUTHH
KUBOTHBIX.

7. BrnusiHMe OoKpy>Karouiei cpelibl U ee 3arpsi3HeHHs] Ha pa3BUTHE OPTaHU3MOB.

8. BnusiHue KypeHwus, ynoTpeOJieHUsI aJKOToJsI M HAapKOTUKOB POAUTEISIMH Ha
AMOpPHUOHATIEHOE Pa3BUTUE pEOCHKA.

9. 3akoHoMepHOCTH (DEHETHUECKON U TCHETHUYECKOW N3MEHIMBOCTH.

10.HacnenctBenHast uHpopmanus 1 nepeaava ee u3 NOKOJCHUS B IOKOJICHHE.

11.ipamatrueckue CTpaHUIIBI B UCTOPUU PA3BUTUS TEHETUKH.

12.Ycnexu COBPEMEHHOU TEHETUKH B MEIUIHE U
3IpaBOOXPAHEHUMU.

13.1lenTpsl MHOTOOOPA3Us M MPOUCXOKICHUS KYJIbTYPHBIX PACTCHHIA.

14.IleHTpbhl MHOTOOOpAa3Ms U MPOUCXOKICHUS JOMAIIHUX KMBOTHBIX.

15.3nadenne u3yueHus NpeaKoBLIX (HOPM It COBPEMEHHOM CENIEKITNH.

16.VcTopust mpoUCXO0KIEHUS OTACIBHBIX COPTOB KYJIbTYPHBIX PACTECHUIA.
17.Wcropust pa3BUTHS IBOJIOIMOHHBIX uiaeh 1o Y.J/lapBuHa.

18.«Cucrema nipupoasi» K.JIunnes u ee 3HaueHue it pa3BUTHSI OMOJIOTHU.

19.9Bomonmonnsie uaen JK.b.Jlamapka n ux 3HaueHWE IS Pa3BUTHS OMOJIOTHH.

20.TIpenmocelaku BOZHUKHOBEHHMS dBOTIOIIMOHHON Teopuu Y. /[apBuHa.

21.CoBpeMeHHbIE TPEJCTABICHUS O MEXaHU3MaX M 3aKOHOMEPHOCTSIX SBOJIOIIHH.

22.DopMHUPOBAHUE YCTOMYMBBIX MOMYJSIUA MUKPOOPTaHU3MOB U BpeaUTEseH
KYJbTYPHBIX PACTEHUHN K BO3JCHCTBUIO SIOXUMUKATOB KaK JOKA3aTEIbCTBO UX
aJanTUBHBIX BO3MOKHOCTEH.

23.AnanTuBHAs paaualnysg OpPraHu3MOB (HAa KOHKPETHBIX MpUMepax) Kak
pe3ynbTaT IeUCTBUS €CTECTBEHHOTO 0TOOpA.

24. ApaMmopdo3bl B 3BOJIOLUN [TO3BOHOYHBIX M 0€CTIO3BOHOYHBIX KUBOTHBIX.



25.CoBpeMeHHBIC TTPEICTABICHUS O 3aPOXKICHUN KU3HH.

26.PaznuyHble TUIIOTE3bl TPOUCXOMKICHHUS.

27 ITpyHUIUIIBI ¥ 3aKOHOMEPHOCTH Pa3BUTHUS )KU3HU HA 3eMIIe.

28.PaHHue 3Tarbl pa3BUTHS KU3HU Ha 3eMIIe.

29.ITpuunHBI ¥ BO3MOKHASI UCTOPUS BBIXOJIa HA CYILYy PaCTEHUH U )KUBOTHBIX.

30.PacuBer penTuiauii B Me3030€¢ U BO3MOXKHBIE NPUYUHBI HCYE3HOBEHHUS
JMHO3aBPOB.

31.CoBpemeHHbIE IPECTABICHUS O MPOUCXOXKICHUH MITHUIL U 3BEPEl.

32.BnusiHue [BWJKEHUS MAaTepUKOB M OJIEJCHEHMH Ha (OopMUpOBaHUE
COBPEMEHHOM PacTUTEIBHOCTHU U )KUBOTHOI'O MHUpA.

33.DBOJIOIMS IPUMATOB U 3TAIBI SBOIOINH YEIOBEKA.

34.CoBpeMeHHBIN 3Tan pa3BUTHUS YyesioBeuecTBa. UenoBeueckue packl. OMacHOCTb
pacusma.

35.Bo3neiicTBue dYenmoBeka Ha MPHPOAY HA PANMUYHBIX ITamax pPa3BUTHS
YeJI0BEYECKOro 00IECTBa.

36.[IpuurHbI ¥ TPaHUIIBI YCTOMYHUBOCTH OMOCGHEPHI K BO3IEHCTBUIO IEATEIHHOCTH
JOJIEN.

37.buorieHo3pl  (IKOCHCTEMBI) PAa3HOTO YPOBHA H HX COMOAYMHEHHOCTH B
r1o0anbHOM SKOcUcTeEME — Ouocdepe.

38.BunoBoe u dKOJIOTHYECKOE pa3zHOOOpa3ue OWOIeHO3a KaK OCHOBa €ro
YCTOWYHUBOCTH.

39.Pa3nuyHble 3KOJOTMYECKHE MNUPAMHUIbl U COOTHOIIECHUS OPTraHW3MOB Ha
KaXJI0W UX CTYIICHU.

40.IlyT TOBBIIIEHUS OMOJOTUYECKOW MPOAYKTHBHOCTH B HCKYCCTBEHHBIX
HKOCUCTEMAX.

41.Cyxkreccuu v ux (OpMBI.

42.PoJib IpaBUTEIBCTBEHHBIX U OOIIECTBEHHBIX HKOJIOTMYECKUX OPraHU3aluil B
COBPEMEHHBIX PA3BUTHIX CTPAHAX.

43.PanmoHalIbHOE HCIIOJIb30BAaHUE U OXpaHa (KOHKPETHBIX) HEBO30OHOBHMBIX
MPUPOIHBIX PECYPCOB.

44 PanmoHaJIbHOE HCIOJIb30BAHUE M OXpaHa (KOHKPETHBIX) BO300HOBHMBIX

MPUPOIHBIX PECYPCOB.



45.0macHocTh ri00anbHbIX HapymeHuil B Ouochepe. O30HOBBIE «IBIPHDY,
KUCJIOTHBIE JTOKAM, CMOTH U MX HPEAOTBPALICHHUE.

46.2OKo0ornyecKue KpU3UCHl U IKoJorndeckue karactpodsl. [Ipenorpamienue ux
BO3HHKHOBEHHUSI.

47.Y cToWunBOE pa3BUTHE TPUPOBI U 00IIIECTBA

_ JUCT PETUCTPAILIMA UBSMEHEHU
PABOYEUN ITPOI'PAMMBbI OBIIEOBPA30OBATEJBHOI'O YYEBHOI'O
ITPEAMETA

(HaumeHosaHue 06uEeobpazosamelbHO20 YuebH020 npeomema)

0 CHeHaIbHOCTH / Ipodeccuu

(K00 u HauMeHoBaHue cneyuaibHocmu / npogeccuu)
(rox Habopa , bopma oOyuenus )

Ha20 /20 yuyeOHblii rojg

B pabouyro mporpammy 06111€00pa3zoBaTEIbHOTO YYE€OHOTO MPeAMETa BHOCITCS
CJIeIYIOLME U3MEHEHMS:

Howm Howmepa nucros
cp
. anayn | OcHoBaHuUE ISt

u3me | Paznmen paboueit

3aMeHe u- BHECEHUS
- porpammsl (ITyHKT) HOBBIX .

H-HBIX POBaHH | U3BMEHEHUH
HEHU

BIX

s

PaccmoTpeH Ha 3acenanuu IpeAMETHOM (LIMKIIOBOM) KOMHCCUU




ITPOTOKOJI OT « » 20 1. Ne

(Oonoxcnocmy) (noonucy) (U.0. Damunus)
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