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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIEOEPA3OBATEJABHOM JUCIUTLIUHBI
OY . 12 BUOJOI'UA
1.1. MecTo AMCHMIUIMHBI B CTPYKType  00pa3oBaTe/bHOM

NPOrpamMMbl:

O6meobpazoBarensHass  auciuimaa OVY]I.12  buomoruss  sBisieTcs
00s3aTeIPHOM  YacThI0  00IIE00pa30BaTEIPHOTO  IHUKJIA  00pa3oBaTEIbHOU
nporpamMmmbl B cootBeTrcTBUM ¢ DPI'OC CIIO no cnenuansHoctn 23.02.07
Texaudyeckoe 00CTy)KMBAaHUE U PEMOHT aBTOTPAHCIIOPTHBIX CPEJICTB.

Pabouas mnporpamma  yuyeOHOM  aucuumiauael  OVY/J[.12  buonorus
pazpabotrana Ha ocHoOBe DeAepanbHOTO TOCYJAPCTBEHHOTO O00pPa30BATEIBHOTO
cranjgapta cpegHero oOmero ooOpaszoBanus (OI'OC COO), yTBepKkIAEHHOTO
npukazoM MuHucTepcTBa 00pa3oBaHusi W Hayku Poccuiickoit ®denepanuu OT
17.05.2012 1. Ne 413, u DenepanbHOTO TOCYAapCTBEHHOTO0 00pa30BaTEIBLHOIO
cTtaHjgapta cpeaHero mnpodeccruoHanpbHoro obpaszoanus (PI'OC CIIO) mno
cnermanbHocTn  23.02.07  TexHudeckoe  OOCTY)KMBaHHME HW  PEMOHT
ABTOTPAHCIIOPTHBIX  CPEACTB,  YTBEPXKJICHHOTO  MpUKa3oM  MMUHHUCTEPCTBA
IIpoceemiennss Poccum ot 02.07. 2024 r. Ne 453, c yuerom @DenepalibHOM
00pa3oBaTEeIbHOM MPOTrpaMMbl CpPEIHEro OOIIero 00pa3oBaHMs U MPUMEPHOU
paboueil mporpaMmbl 001I€00pa3oBaTENBLHON AUCHUIUIUHBI «buomorusy ms
npodeccoHanbHbIX ~ 00pa30BaTENbHBIX  OpraHu3alliii, YTBEPKJICHHOW  Ha
3acenannn CoBeTa MO OLIGHKE COJEP)KAaHMSI M KayecTBa MPUMEPHBIX padodmXx
nporpaMm  00111€00pa3oBaTENIbHOTO W COLMAJIbHO-TYMAaHUTAPHOIO  ITUKIIOB
cpennero npodeccuonanbHoro oopazoBanus OPI'bOY IO «MHCTUTYT pa3BUTHS
npodeCcCUOHAILHOTO 00pa3oBaHUs» MPOTOKOJIOM or «18» ampens 2025 rona
Ne6/2025.

1.2. Hean n miiaHupyembie pe3yJibTaThl 0CBOCHUS] TUCIUIJIMHBI:

1.2.1. Heab aucCUMIIAHBI

Conepxanue nporpaMmbl 0011e00pa3zoBaTeIbHON TUCIUIUTMHEI « buonorusy
HaIpaBJICHO Ha JOCTIKEHHE pe3yJIbTaTOB €€ H3YyYeHUS] B COOTBETCTBUHM C
tpeboBanusMu GI'OC COO c yderoM mnpodeccHoHaNbHON HaIMPaBICHHOCTH
®I'OC CIIO. enp uzydenuss AUCHUILUIUHBI «buonorus» Ha 06a30BOM ypOBHE —
OBJIaJICHUE  OOYYAIOMIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHW3allMi > KUBBIX CHCTEM pAa3HOTO paHra W MpuoOpeTeHHne yMEeHUn
WCIIOJIB30BaTh ATH 3HAHWS IS TPAMOTHBIX JCUCTBHUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.
JlocTrkeHre 1eMu U3YyYeHHUs IUCHUIUIMHBI «buomorus» Ha 0a30BOM YpPOBHE
o0ecreunBaeTcs pelieHuEM CIEeIYIOIUX 3a1a4:
o OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl 3HAHUM O OMOJOTHYECKUX TEOPHUSX,
YUCHUSIX,



3aKOHAaxX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBHIIAX, CIYXKallMX OCHOBOW MJis
GbopMHpPOBaHUS TIPEJICTABICHUA O €CTECTBCHHO-HAYYHOH KapTHHE MHUpa, O
METO/IaX HAyYHOT'O MO3HAHMS, CTPOEHUH, MHOT0OOpa3uu U OCOOCHHOCTSX >KUBBIX
CUCTEM Pa3HOTO

YPOBHSI OpraHU3allid, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX UCCIIEIOBAHUSIX
B OMOJIOTHH;

o dbopMupoBaHre y OOYYAIOMIMXCS TMO3HABATEIBHBIX, MHTEIICKTYATbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B TPOIECCe aHajdu3a JaHHBIX O MyTSIX pPa3BUTHS B
OMOJIOTUY HAYYHBIX B3IJIIOB, MICH M TIOIXOJOB K HM3YUYCHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OPraHU3alUK;

| CTaHOBJICHHE Yy oOOydarommxcsi oOmeil KyJnbTypbl, (DYHKIIMOHAIBEHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO
MHUpa JKUBOW MPHUPOJALI HA OCHOBAaHWU 3HAHUNW W OMbBITA, TOJYYCHHBIX TPHU
U3y4YeHUN OMOJIOTHH;

. dopmupoBaHne y O0OydYalOIIUXCS YMEHHMH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCATEIBHOCTH YEJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

o BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTHU MTO3HAHUS YEJIOBEKOM >KHBOM
PUPOJIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM

IIPY POBEJICHUN OMOJIOTUYECKHUX UCCIICIOBAHMUIA;

. OCO3HAHWE IIEHHOCTH OWOJOTWYECKUX 3HAHWN IS TIOBBIMICHUS YPOBHS
AKOJOTHYCCKOHN KYIbTYPHI, ISl POPMUPOBAHUS HAYTHOTO MHUPOBO33PCHHUS,

o npUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHHMM B MOBCEIHEBHOW >KU3HU
JUTSI OLEHKH TOCJEICTBUI CBOEH JEATEIBHOCTH MO OTHOIICHHUIO K OKpY’Karolen
cpexne,

COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME W COONIOJCHUE Mep NPOPHIAKTHKA
3a00seBaHUM.

1.2.2. Ilnanumpyemble pe3yJbTaTbl OCBOCHHUH 00mIe00pa3oBaTeIbHOM
aucHUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

O6mue komnerennnu (panee — OK) u npodeccrnonaabHble KOMISTSHIINH (J1a1ee —
I[IK) ®I'OC CIIO B COOTHECEHHH C JHYHOCTHBIMHM, METaNpPEAMETHBIMH U
IpEeIMETHBIMU pe3yJibTaTaMu 00yudeHus 6a3zoBoro ypoHs (gaiee — [1P6) ®I'OC

COO mpexacraBiieHbl B Ta0IUIIE:



Koan
HAaHMeHOBaHHe
(¢popmupyembIX

KOMIIeTeHI Ui

[Inanupyemble pe3yabTaThl 0CBOEHHS TUCHUTIUHBI

Oo0mue

JAucnunjanHapHbie

OK 01. Beibupatb
CHOCOOBI pelIeHus
3a1a4
npohecCuOHANBHOM
JeSTEIILHOCTH
PUMEHUTETHHO

K paznuunbim
KOHTEKCTaM

JIMIHOCTHBIE PE3yJIbTAThl JIOJDKHBI
TPYJOBOTO BOCTIUTAHUS:

- TOTOBHOCTh K TpPYAY, OCO3HAHHE IEHHOCTH MAaCTEepCTBa,
Tpyaosooue;

- TOTOBHOCTb K AKTHUBHOM AEATEIBHOCTH TEXHOJIOTHYECKOM
51 COLMAIBLHOM HAIpPaBIEHHOCTH, CIIOCOOHOCTH
WHUIMHPOBATH, TUTAHUPOBATh U CAMOCTOSTEIIFHO BBITIOJHATE
TaKyIo JesITeIbHOCTD;

- UWHTEpeC K pa3IMuHbIM cdepaM TpoPecCHOHATHHON
JIeSITeIIbHOCTH.

MeTtanpeaMeTHbIE pe3yIbTaThl IOJDKHBI OTPaXaTh:
OBnaseHre YHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIHHBIMU
IEUCTBUSIMU:

a) 0a30BBIC JJIOTUYECKHE JICHCTBUS:

- CaMOCTOSITENIbHO (OPMYJIHpPOBaTh W AKTYyaJIH3UPOBATH
npobiieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBEHHBIA MPH3HAK WJIA OCHOBAaHUS
JUTSL CpaBHEHUS, KiIacCU(UKAIMU U 0000IICHHS;

- ONIPEIIEISATh [ETN IeATEIHbHOCTH, 33/1aBaTh MapaMeTPhI

1 KPUTEPUHU UX TOCTHIKCHHS;

- BBISIBIISATH 3aKOHOMEPHOCTH Y TIPOTHBOPEUHSI

B pacCMaTPUBAEMBbIX SBJICHHIX;
- BHOCHUTb KOPPCKTHBBI B
COOTBETCTBUE PE3YyJbTaTOB
MOCJICICTBUI IEATCILHOCTH;

0) 6a30BbBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIAJICTh HABBIKAMH y4eOHO-UCCIICIOBATEIHLCKON

U TPOSKTHOW JCATEIBHOCTH, HAaBBIKAMH pa3pelIeHUs
pooJIeM;

OTpakaTb B YacTH:

JACATCIIBHOCTh, OILICHUBAThb
aeisaM, OHLOCHUBATb  PHUCKHU

[1P6 1. CopmupoBaHHOCTH 3HAHUN O MECTE W POJU OHOJIOTUH
B CHCTEME HAay4YHOTO 3HaHMS, (PYHKIIMOHAJIBHONH TPaMOTHOCTH
YeIIOBEKa IS PEIICHUS )KHU3HECHHBIX MPOOIIeM.

ITP6 2. CdopMUPOBAaHHOCTh YMEHHUS PACKPBIBATH COJEPKaHUE
OCHOBOTIOJIATAIOMINX OHOJIOTHYECKUX TEPMHHOB W TIOHSATHI:
KU3Hb, KIETKa, TKaHb, OpraH, OpPraHW3M, BUM, TOMYJIAIUS,
IKOCHCTEeMa, OMOIIeHO3, Onocdepa; MeTabon3M (0OMEH BEIIECTB
U TpeBpalleHue SHEpPruu), ToMmeocTa3 (camMoperysnus),
OmocuHTe3 Oeiika, CTPYKTYpHAs OpPTaHW3aIUs KHBBIX CHCTEM,
JTUCKPETHOCT, caMOpeTryJIsIIs, CaMOBOCIIPOU3BEACHHE
(perrpoTyKITus), HACJICJICTBEHHOCTD, W3MEHYUBOCTb,
HHEPro3aBUCUMOCTD, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3alIU.

I1P6 3. CdopMHpPOBAaHHOCTE YMEHHSI PACKPBIBATH COJEp)KAHHE

OCHOBOMOJAralomux OWOJIOTUYECKUX TEOPHM H  TUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAallMOHHOM, 3BOJIIOIMOHHOM,
MPOUCXOXKACHUS )KU3HU U YETIOBEKa.

I1P6 4. CdhopmMupoBaHHOCTB YMEHUS pacKpbIBaTh

OCHOBOMOJIararonme OUoIOrniecKre 3aKOHbI U 3aKOHOMEPHOCTH
(. Mengens, T. Moprana, H.WU. Basunosa, 3. I['ekkens,
®. Mrwomnepa, K. bapa), rpanuiibl uX NpUMEHHUMOCTH K >KUBBIM
CHCTEMaM.

I1P6 5. IIpuoOpereHne ombITa MPUMEHEHHUS OCHOBHBIX METOOB
HAyYHOTO ITO3HAHUS, UCTIOJB3YEMBIX B OMOJIOTHH: HAOJIFOICHUS

Y OIMCAHMS KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUM; OpraHU3aluu
U TIPOBEACHHUS OMOJOTUYECKOTO OKCIEPUMEHTA, BbBIJIBUKEHUS
TUIIOTE3, BBIABICHUS 3aBHUCHUMOCTH MEXIYy HCCIEAYEMbIMU
BEJIMYMHAMH, O0BSICHEHUS MOJTYy4YEHHBIX pe3yJIbTaTOB
u (GOpMYyIUPOBAHUSA BBIBOJIOB C HCIOJB30BAaHUEM HAayYHBIX
TOHSITUM, TCOPU U 3aKOHOB.




- BBISIBJIATH IPUYMHHO-CJIEJICTBEHHBIE CBSI3U
¥ aKTyaJIM3UpOBaTh 33/1a4y, BEIIBUTATh THIIOTE3Y

€e peleHHs, HaXOIUTh apryMEHTHl JJIsl JOKa3aTeIbCTBa
CBOMX YTBEPXKICHHH, 3a/1aBaTh MHapaMeTpbl W KPUTCPUH
peleHus;

- aHaIM3MPOBATh IOJNYYCHHBIC B XOJAE pELICHUS 3aadyd
pe3ynbTaThl, KPUTHUYECKH OLEHUBATh HX JIOCTOBEPHOCTH,
IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSAX;
pa3pabaTbIBaTh IUIAH PEUICHHUs TPOOJIEMBI C YUETOM aHaIM3a
MMEIOIINXCS MaTepPUANIbHBIX M HEMAaTepUAIbHBIX PECYPCOB;
-- YMETh MEPEHOCUTD 3HAHUS B TO3HABATEIHHYIO

U TPAKTUYECKYIO 00JIACTH JKU3HEICSITEIbHOCTH;

- YMETh MHTETPUPOBATh 3HAHMA M3 PA3HBIX IPEIMETHBIX
o0Jjacrei;

- BBIJIBUTAaTh HOBBIC WJECH,
HOAXOJBI M PEIICHHS

npeajaratb OpUrMHaJIbHBIC

ITP6 6. CdhopMUPOBAHHOCTh YMEHHS BBIICIATH CYIIECTBEHHBIE
MPU3HAKA  BHPYCOB, KIETOK NPOKAPUOT H  DYKAPHOT;
OJHOKJICTOUYHBIX 158 MHOTOKJICTOUYHBIX OpFaHI/I3MOB, BHUIOB,
OMOTEOIICHO30B M JKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BCIICCTB U HpeBpaH.[eHI/ISI 3Hepr1/11/1 B KIICTKC, (I)OTOCI/IHTe3a,
IUTACTHYECKOTO M DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MHTO3a, MEKO03a, OIUIOJOTBOPEHUSA, PA3BUTHS U Pa3MHOKECHUS,
WHIWBHIyaTbHOTO Pa3BUTHUsI opraHu3Ma (OHTOreHe3a), O0phObI 3a

CYLIECTBOBaHME, €CTECTBEHHOrO 0TOOpa, BHUI000pa30BaHMA,
HPUCTIOCOOJICHHOCTH OPraHM3MOB K Cpeie OOWTAaHUS, BIUSHUSA
KOMIIOHCHTOB 3KOCHUCTEM, AHTPOIOTCHHBIX H3MEHEHHH

B DKOCHUCTEMAaX CBOEH MECTHOCTH,

KpPYTOBOpPOTa BEIIECTB U MPEBpAIlIeHUE SHEPTHH B Orocdepe.

I[IP6 7. CdopMHpOBaHHOCTh YMEHHUS NPUMEHSTH MOJTYYCHHBIC
3HAHUS Ui OOBSICHEHHS] OMOJIOTMYECKHX IPOIECCOB M SIBICHUM,
IUTSL IPUHSTHS TPAKTHYECKUX PEIICHUH B MOBCETHEBHON KU3HU

c muenbto obecrieyeHuss OE30MACHOCTH CBOETO 3J0POBbSI U
3I0POBBSI OKPYIKAIOIIUX JIFOACH, COOJIFOACHUS 30pOBOTO 00pasa
KHU3HH, HOPM TPAMOTHOTO TIOBEJICHHSI B OKPYKAFOIIEH TPUPOTHOM
cpejie; MOHMMaHUEe HEOOXOAMMOCTH HCIOIB30BAHUS JTOCTHKCHUI
COBPEMEHHOW OWOJIOTHM M OMOTEXHOJOTHH JUIS PaIlMOHAILHOTO
MIPUPOIOTIOIB30BAHNSI.

I[TP6 8. CdhopMUPOBAaHHOCTh YMEHHUSI peIlaTh OHOJIOTHYECKHE
3aJ1au, COCTABJISATh TCHOTHITNYECKHE CXEMbI CKPEIIUBAHHMS

JUI pasHbIX THUIIOB HACJCIOBAHUS TPH3HAKOB Y OPraHU3MOB,
COCTABJIATH CXEMBI MIEPEHOCA BEIIECTB M SHEPTHHM B DKOCHCTEMAx
(Lenyu mUTaHMS, TUIIEBbIC CETH).

I[IP6 9. CdopMupoBaHHOCTP YMEHHH KPUTHYECKU OICHUBATH
UHPOPMAIIMIO  OHMOJIOTUYECKOTO  COJICP)KAHMS, BKJIFOYAOIIYIO
[ICCBIOHAYYHbIC 3HAHHWS W3 PA3JMYHBIX HCTOYHHMKOB (CpEaCTBa
MaccoBOW WH(OPMALMU, HAYYHO-TIONYJSIPHBIC MaTepHalbl);
HHTEPIPETHPOBATH STHYCCKHUE ACTIeKThI COBPEMEHHBIX
UCCIIC/IOBAaHUI B  OHWOJIOTMH, MEIWIMHE, OHOTEXHOJOTHH;
paccMaTpuBaTh  TIO0ANBHBIE  OKOJOTHYECKHE  TPOOJIEMBI




COBpEMEHHOCTH, (OpPMHUPOBATH IO OTHONICHUIO K HHUM
COOCTBEHHYIO TIO3UITHIO.

IMTP6 10. CopmMupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBEHHBIE
MUCHbMEHHBIC M YCTHBIE COOOIICHUS HAa OCHOBE OMOJIOTHYECKOM
uHpOpMalMd U3  HECKOJBKUX  HMCTOYHHUKOB,  TPaMOTHO

HCIIOJIH30BATh MOHATUWHBINA anmapaT OMOJIOTHI

OK 02.
Hcnonb3oBath
COBPEMEHHBIC
Cpe/CTBa NIOUCKA,
aHanmm3a

Y MHTEPIIPETANN
uHpopMaIuu

1 nH()OpMaAITMOHHBIE
TEXHOJIOTHH IS
BBITTOJTHEHHS 3144
npodeccroHabHOM
JeSITeTbHOCTH

JIngHOCTHEBIE PE3YJIbTAThl OOJIPKHBI
[ICHHOCTH HAYYHOTO ITO3HAHHMS:
-chOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BHUTHSl HAYKH U OOLICCTBEHHOU
[IPaKTUKH, OCHOBAaHHOI'O Ha Janore KYJBTYD,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B IIOJIUKYJIbTYPHOM MHUPE.

MertarnpenMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
OBHaILeHI/Ie YHUBCPCAJIbHBIMU y‘-I€6HbIMI/I IIO3HABATCIIbHBIMHU
NEUCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

OTpa)XaTb B YaCTH:

- BJaAeTh  HaBbIKAMM  TMOJy4YeHUs  UH(pOpMaLUU
U3  HUCTOYHUKOB  pa3HbIX  THUIIOB,  CAMOCTOSITEJIBHO
OCYIIECTBIIATh TIOUCK, aHaIN3, CUCTeMaTH3al1I0

U MHTEPIPETALNI0 WHPOPMALUK PA3IMYHBIX BUIOB U (hopMm
[IPEICTABIICHNUS;

- OIIGHWBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HMH(OpMAIH,
€€ COOTBETCTBUE IIPABOBBLIM ¥ MOPAJIbHO-OTUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POIU OUOJIOTHH

B CHCTEME HAay4YHOIrO 3HaHMS;, (PYHKIIMOHAJIBHONH T'PaMOTHOCTH
YeIIOBEKa ISl PEIICHUS )KHU3HEHHBIX MPOOIIEM.

I[IP6 7. CdopMHpOBaHHOCT, YMEHHUS NPHUMEHSTH MOJTYYEHHBIC
3HAHUS AJI1 OOBSCHEHHsI OMOJOTUYECKUX TPOIECCOB U SIBICHUH,
JUTS IPUHSTHSI IPAKTUYECKUX PEIIeHUH B TOBCETHEBHOM KU3HU

c muenbo obecriedeHuss O€30MACHOCTH CBOETO 3J0POBBSI U
3I0POBBSI OKPYIKAIOIIUX JIFOACH, COOFOACHHS 370pOBOTO 00Opasa
YKW3HU, HOPM I'PaMOTHOIO NIOBEJICHHS B OKPY>KaIOLIEeH TPUPOIHOU
cpelie; MTOHUMaHue HeOOXOIUMOCTH HCIOJIb30BAHUS JTOCTHKEHUI
COBPEMEHHOW OHONOTHH ¥ OMOTEXHOJOTHH I paldOHAIBLHOTO
MIPUPOIONOIB30BAHUSL.

ITP6 10. ChopmMupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBbIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOIMYECKOi
uH(pOpMallMd U3  HECKOJBKUX  HMCTOYHHUKOB,  TPaMOTHO
WCIIOIh30BaTh MOHATUHHBIN anmapar OuoJIOTHH

OK 04. DddexTrBHO
B3aUMOJIENCTBOBATE
1 paboTarthb

B KOJIJICKTUBE

¥ KOMaH/Je

JInuHOCTHBIC PE3YyJbTAaThl JOJKHBI OTpaXaTb B YaCTH!

[IEHHOCTH HAy4YHOTO TIO3HAHUS: OCO3HAHHWE IICHHOCTH
HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTH OCYH_IGCTB.HSITL
MIPOCKTHYIO H HCCIIE0BATEIbCKY IO JeITEIbHOCTD
I/IHI[I/IBI/II[yaJIBHO U B prHHe.

MertanpeameTHbIe pe3yIbTaThl TOJDKHBI OTPaXKaTh:
OBHaI[eHI/Ie YHI/IBepcaJIBHBIMI/I KOMMYHI/IKaTI/IBHBIMI/I
NEUCTBUSIMU:

0) COBMECTHAsI IS TEIIbHOCTb:
- MOHUMATh M UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOM

I1P6 5. IlpuoOpeTeHre OMBITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO TO3HAHUS, UCTIONB3YEMbIX B OMOJIOTHH: HAOIIOICHUS H
OIHMCAHUS )KUBBIX CUCTEM, TIPOIECCOB U SIBJICHUI; OPTaHU3AINHA U
MPOBEICHUSI  OMOJIOTMYECKOTO  AKCIIEPUMEHTA,  BBLIBIKCHHS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTA MEXKAYy HCCIICTyEeMbIMHU
BEJIMYMHAMU, OOBSICHEHHS MTOJYYSHHBIX PE3yJIbTaTOB

1 (GOpMYyIUPOBAaHUS BHIBOJIOB C WCIOJB30BAHUEM HAYYHBIX
MOHSATHHI, TEOPHUIl U 3aKOHOB




Y MHIUBHTyalIbHON paboTHI;

- MPUHUMATH LEeTH COBMECTHOM eATEIbHOCTH,
OpI‘aHI/I3OBI>IBaTI> nu KOOpl[HHPIpOBaTB IICfICTBPISI

M0 €€ JOCTIDKSHHIO. COCTaBIISITh IIaH  JICHCTBHIA,
pacnpeneniarb podad € Y4ETOM MHEHUW  yYaCTHUKOB

00CYXJIaTh Pe3yIbTaThl COBMECTHOM pabOTHI

OK 07.
ConeiicTBOBaThL
COXPaHEHUIO
OKpYKarolein
cpenpl,
pecypcocoepekeHn
10, IPAMECHSITh
3HAHUS

00 U3MEeHEHUHU
KJIMMAaTa, MPUHIUIIBI
OepexIIUBOTO
MIPOU3BO/JICTBA,

3¢ PEeKTUBHO
JENCTBOBATE

B YPE3BBIYANHBIX
CUTYaLUsAX

JluyHOCTHBIE pe3yJbTaThl JOJKHBI OTpPa)kKaTb B YACTHU:
9KOJIOTMYECKOr0  BOCHHUTaHUS: -  CPOPMUPOBAHHOCTH
HKOJIOTUYECKOMN KYJIbTYpPbl, IOHUMAHUE BIUSIHUS COLUATBHO-
SKOHOMUYECKHX IIPOLIECCOB HA COCTOSIHUE IPUPOAHON

U COIMATBHON Cpejbl, OCO3HAHUE TII00AILHOTO XapakTepa
9KOJIOTUYECKHX MPOoOIIeM;

- IUIJAHAPOBAHUE W  OCYUIECTBIICHUE  JCHUCTBUH B
OKpYKalollleil cpesie Ha OCHOBE 3HAHUA IIeJIeH YCTONYUBOIO
pa3BUTHS YEJIOBEUECTBA;

- QaKTHUBHOE€ HENPHUATHE JEUCTBU,
OKpYKarolleu cpere;

- yMEHUe MIPOTHO3UPOBATH HeOaronpusTHbIE
HKOJIOTUYECKUE TMOCIEACTBUS MPEANPUHUMAEMBIX JIEHCTBUM,
IpeoTBpanaTh UX;

- paculdpeHue OmbITa
HaIlPaBJIEHHOCTH.
MeranpeameTHbie pe3yabTaThl JOJKHBI OTPaXkaTh:
OsnageHue YHUBEpCAJIbHBIMHU KOMMYHHUKAaTUBHBIMU
JICUCTBUSIMHU:

0) cCOBMECTHasl IESITEIIbHOCTD:

- TMOHUMATh M UCIOJIb30BaTh IMPEUMYIIECTBA KOMaHIHOU
U UH/IMBUTyalIbHOM paboThI;

MPUHOCSIINX BPEJ

NEATEILHOCTA  DKOJIOTMYECKOU

- IpUHUMATh Iejan COBMECTHOU JACATCIIbHOCTH,
OpraHu30BbIBATh u KOOPAUHUPOBATH JICUCTBUS
Mo €€ JOCTIDKSHHIO: COCTaBIATh IJIaH  JCUCTBHIA,
pacnpeneniarb poiad €  y4eTOM MHEHUM  y4YaCTHUKOB

00CyXJIaTh pe3yIbTaThl COBMECTHOU PabOThI

ITPG 5. IlpuoOpeTeHre OMBITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMBIX B OMOJIOrHU: HAOIIOIEHUS

Y OTMCAHUS KUBBIX CHCTEM, IMPOIIECCOB U SBICHUI; OpraHU3aIluu
U TPOBEACHUS OHOJOTUYECKOTO HKCIEPUMEHTA, BBIIBHUKCHUS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKAY HCCIICTyEeMbIMHU
BEJTMYMHAMU, OOBSICHEHUSI TTOJTyYeHHBIX PE3yJIbTaTOB

1 (GOpMYyIUPOBAHUS BBHIBOJIOB C WCIIOJIB30BAHUEM HAYYHBIX
MOHATHUHI, TEOPUI Y 3aKOHOB.

ITP6 6. ChopMUPOBAHHOCTh YMEHHS BBIJICNIATH CYIIICCTBCHHBIE
MpPU3HAKA  BHPYCOB, KIETOK NPOKAPHOT U  DYKApHOT;
OJTHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOTEOIICHO30B M JKOCHCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEIIECTB M TMPEBpAIICHUS DSHEPTUU B KIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO U HHEPreTHYecKoro oOMeHa, XeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOJOTBOPEHHUS, DPA3BUTHS M Pa3MHOKEHUS,
WHIWBHIyATHHOTO Pa3BUTHS OpraHn3Ma (OHTOTeHe3a), 60phObI

3a CyIIECTBOBAaHHE, €CTECTBEHHOrO 0TOOpa, BUA000pa3oBaHUS,
MPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpele OOUTaHMsl, BIMSHUS
KOMIIOHEHTOB IKOCHUCTEM, AHTPOTNIOTEHHBIX U3MEHEHUH
B DKOCHCTEMAaX CBOEH MECTHOCTH,

KpPYTOBOpPOTa BEIIECTB U MPEBpAIIeHUE SHEPTHH B Orocdepe.

I[IP6 7. CdopMHpOBaHHOCT, YMEHHUS NPUMEHSTH MOJTYYEHHBIC
3HAHUA AJI1 OOBSICHEHHsI OMOJOTHYECKUX MPOIECCOB U SIBICHUH,
JUIS TIPUHSTHS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM >KU3HU
C 1enplo0 olecrmeyeHHs O€30MacHOCTH CBOEro 370POBbS U
3I0POBBSI OKPYIKAIOIIUX JIFOACH, COOIIOACHUS 30pOBOTO 00pasa
’KU3HU, HOPM I'PAMOTHOTIO IIOBEJICHUS B OKPY’KAIOLIEH IPUPOAHOU
cpeze; MOHMMaHNe HeOOXOAMMOCTH MCIIOIBb30BaHUS JIOCTHKCHUN




COBPEMEHHOW OMOJIOTUU M OMOTEXHOJIOTHHA ISl PallMOHAIBHOTO
IIPUPOJONOJIB30BaHNUS

IK 1.4.
Pa3pabateiBaTh 1
OCYIIECTBIIATh
TEXHOJIOTHUCCKUE
MPOIIECCHI
YCTaHOBKHU
JIOTIOJTHUTEIIBHOTO
o0opyoBaHus Ha
aBTOTPAHCIOPTHBIC
Cpe/cTBa.

MertanpeameTHbie pe3yabTaThl TOJDKHBI OTPaXKaTh:
OBHaﬂeHI/IC YHUBCPCAJIIbHBIMU KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) COBMECTHAsI IS TEIILHOCTb:

- TIOHUMaTh W UCIOJIb30BaTh TMPEUMYIIECTBA KOMaHIHOU
Y MH/IUBHTyalIbHON paboTHI;

- TpUHUMATh  IEJIM  COBMECTHOM  JCSATEIHHOCTH,
OpraHHU30BBIBATH i KOOpIMHUPOBAThH JEUCTBUSA
Mo €€ JOCTHXKCHHIO: COCTaBJATh IIJIaH  JICHCTBUH,
pacnpenenarb podad € Y4ETOM MHEHUW  yYaCTHUKOB
00CYKJIaTh Pe3yIbTaThl COBMECTHOM pabOTHI
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2. CTpyKTYpa M copepxaHue o01eodpa3oBaTeJIbHOH IUCHMIIIMHBI

Bun yueOHoii padoThI

O0BeM B yacax

O6BeM 00pa30BaTENbHON MPOrPaMMBI TUCIUILTHHBI 72
B T. 4.

OCHOBHOE coziepKaHUE 60
B T. 4.

TeopeTuieckoe o0ydeHue 39
[IPAKTUYCCKUE 3aHATUA 15
TabopaTOpPHBIE 3aHIATHS 6
[IpodeccrnoHanbHO-OPUEHTHPOBAHHOE COIEpKaHUE (Coep KaHre 12
[MPUKJIATHOTO MOJTYJIS)

B T. 4.:

TeOpeTU4ecKoe 00yueHne 8
[IPAKTUYECKUE 3aHATHS 4
[IpomexyTouHas atrectauus (AU hepeHIPOBAHHbIN 3a4eT) 2

11



2.2. TemaTu4ecKuii IJIAH M COepPKaAHNE IUCIUTIIHHBI

Hanmenosane Conepxanue y4eOHOro MaTepuaJia O0bem | D®opmupyemble
pa3ziesnoB U TeM 4acoB KOMIeTeHIUH
1 2 3 4
Pa3nea 1. buonorns kak Hayka. JKuBble cucTeMbl M HX OPraHU3alust 2 OK 02
Tema 1.1. ConeprxaHue yueOHOT0 MaTepuaa 2 OK 07
bronorus BTeopeTndeckoe 00ydyeHne 2
glg TeMe HaYE 1 [Buonorus — HayKa 0 >kKHuBO# mpupone. CBs3u OMOJIOTHH ¢ 00IIECTBEHHBIMU, TEXHUYECKUMH U IPYTUMH] 2
xapfsfepncmlca €CTECTBEHHBIMH HayKaMH, q)fmococbmzﬁ, penuruen, 3TUKOM, 3cTeTUKoi U npaBoM. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHOW HAYy4YHOH KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HayK.
RHBHH Metoabl TO3HAHMSA JKUBOM mpupoabl (HaOdrofEeHUE, OSKCIEPUMEHT, ONHCaHHe, W3MEpPEHHE,
Kiaccu(uKanus, MOICITMPOBAHNE, CTATHCTUYECKAss 00pabOTKa JaHHBIX).
DKuBble cuctembl (OMOCHCTEMBI) Kak HpeaMeT H3ydeHus Ouosnoruu. OTIMYME >KUBBIX CHCTEM OT
HEOpraHu4ecKoi mpupoisl. CBolicTBa OMOCHUCTEM U MX pa3HOOOpasue.
YpoBHM OpraHu3alMd OMOCHCTEM: MOJEKYJSPHO-T€HETUUYECKUHM, KJIETOYHbIH, OpraHU3MEHHBIH,
MONYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OHMO - T€OIEHOTHYCCKHUI ), OMochepHBIi.
Paznen 2. XumMuuyeckuii COCTaB U CTPOEHHE KJIETKH 10 OK 01
Tema 2.1. Conepxanne yaeOHOT0 MaTepHraia 2 OK 02
XUMUYECKUI Teopernueckoe oOyueHue 2 OK 04
COCTaB KICTKH.| 2 [XuMHUYECKUIl COCTAB KICTKH. XHUMHYECKHE DICMEHTBI: MaKpOIJIEMEHThI, MUKPOdJIEeMEHThl. Boma u 2
Bona MUHepaibHbIe BemiecTBa. DyHKIMHM BOABI M MHHEPAJbHBIX BeHIeCTB B KieTke. [lommepxanue
1 MHUHCPAJIBHBIC OCMOTHYECKOro OanaHca.
BEIIECTBA
Tema 2.2. Coneprxanue ydeOHOro MaTepurana 4
buronornuecku Teopernueckoe o0y4deHHE 2
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BaXXHBIC
XHUMHUYCCKHUC
COCAMHCHU A

benku. CoctaB M crpoeHue OenKoB. AMHHOKUCIOTHI — MOHOMephl OenkoB. Hesamenumsbie u
3aMEHUMbIC AMHHOKHUCIIOTBl. AMMHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOH MOJIEKYJIbI
(mepBUYHas, BTOpPUYHAS, TPETUYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBA OEJIKOB.
buonorndeckue GyHkuun 6enkoB. DepMeHThI — OHosIorndyeckue karaausaropbsl. CTpoeHue gpepmeHra:
AKTUBHBIN LEHTpP, cyOcTpaTtHas crenuduuHocts. Kopepmentsl. Butamunpl. Otianuust GepMeHTOB OT
HEOPraHNYECKUX KaTalu3aToOpPOB.

YrineBoabl: MOHOCaXapuabl (TIOKO03a, prudo3a U ne30Kcuprb03a), Tucaxapuabl (caxaposa, JaKkTo3a)
nojicaxapuabl (Kpaxmai, TNIMKOreH, Lenonos3a). buonorndeckue ¢GyHKuMM yriieBonoB. Jlumupisl:
TpUrIUUepuabl, Gochonunuasl, crepounsl. ['unpopunbHo-runpodoOHbIe cBoiicTBa. buonornueckue
¢yHkuun  nunuaoB. CpaBHEHUE yYIJIEBOJOB, O€NKOB M JIMIKIOB KaK MCTOYHUKOB SHEPIHH.
Hyxneunosble kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KMCIIOT. CTpoeHue U
¢dbyukaun JJHK. Ctpoenne u pynkiuu PHK. AT®: crpoenue u hyHKIMH.

JlabopaTopHbIC 3aHATHS

4

JlaboparopHas pabota Nel OmnpenenceHue HaaTU4Us Kpaxmalia B IPOAYKTaX MUTAHUS.

Tewma 2.3.
CTpyKTypHO-
(byHKIMOHATIBHAS
OpraHu3aIus
KJIETOK

Copneprkanue yueOHOro MaTepHaia

Teopernueckoe oOyueHue

5

[{uTomornuss — Hayka o KieTke. Kierowynas Teopus — NMpUMEp B3aWMOJICHCTBHS HIeH W (PAKTOB B
Hay4YHOM IO3HAHUHU. MeTO bl U3yUEHHUSI KIETKU.

Kretka kak menoctHas kuBas cucreMa. OOIIne MpU3HAKKM KJICTOK: 3aMKHYyTas HapyXHas MeMOpaHa,
mouekyibl JIHK xak renernueckuit anmapart, cucreMa CUHTe3a Oenka.

Tunel KIETOK: 3yKapuoTHYeCKass W mpokapuorudeckas. OCOOEHHOCTH CTPOSHUS MPOKAPUOTUICCKOU
kinetkd. Knerounass crenka Oaktepuil. CTpoeHHe SyKapHOTHYECKOW KIeTKH. OCHOBHBIC OTIUYHS
pacTUTENHLHOM, )KUBOTHOM U TPUOHOM KIIeTKH. [I0BEpXHOCTHBIE CTPYKTYPHI KIETOK— KJIETOYHAsI CTCHKA,
rIIMKOKanuKe, ux GyHkuuu. [lnasmarnyeckas memOpaHa, ee CBOICTBa U (DyHKIIUU.

[utonnazma u ee opranowabl. OmnHomeMmOpaHHbie opraHouabl kietku: OIIC, ammapar T'onbmxw,
mu30coMbl.  [lomyaBTOHOMHBIE OpraHOWIbBl KJIETKH: MHUTOXOHApHUM, IutacTuibl. IIpoucxoxnenue
MUTOXOHJIPUH U TiacTu. Buasl miiactua. HemeMOpaHHbIe OpraHOUIBI KIETKU: PHOOCOMBI, KIIETOYHBIH
LIEHTP, LIEHTPUOJIH, PECHUYKH, KI'YTUKH. DyHKIIMN OPraHOUI0B KIETKHU. BKitoueHus.

SInpo — perynsTopHBIA HEeHTp KieTku. CTpoeHue siipa: siaepHas 000JI09Ka, KaproIuia3Ma, XpoOMaTHH,
SIIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE.

NN RN NN

UTabo

ATOPHBLIC 3aHATHA

)

6

JlaGoparopHast padota Ne2 CtpoeHue KIETKH (pacTeHHUs], )KUBOTHBIE, IPUOBI) U KJIETOYHBIE BKIIOUECHMUS

(KpaxmaJi, KapOTHHOW/JIBI, XJIOPOILIACThI, XPOMOILIACTHI).

OK 01
OK 02
OK 04
OK 07

Paznen 3. ’KuznenesaTeJLHOCTD KJIETKH

OK 01
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muHTepdasze. Perumkanus — peakuus marpuusoro cunte3a JJHK. Ctpoenne xpomocom. XpoOMOCOMHBIN
HaObop — Kkapuotun. JIUMmoWJgHBIE M TalIOMJHBIE  XPOMOCOMHBIE HaOOpbl. XPOMaTHBI.
[{nTonorndeckre OCHOBBI Pa3MHOKEHMS U MHAMBUAYAIBHOIO Pa3BUTUS OPraHU3MOB. JleJIeHHe KIIETKH
— muto3. Craguu Mutosa. [Ipouecchl, mpoucxonsamue Ha pasHbIX CTaAUsAX MUTO3a. buojorumdeckuii

cMbIcs MUTO3a. [IporpamMmmupyemast TuOesb KIETKH — aloITo3.

Tema 3.1. Conepxanne yaeOHOT0 MaTepuana 2 OK 02
OOMeH  BEIICCTBTeopernyeckoe 00yUeHHe 2 OK 04
1 TPCBPAIICHAC 7 (OGmen BemiecTB, MM MeTabONM3M. AcCCUMHUIAIMS (MIACTHYECKUA OOMEH) M JUCCUMUIALMs 2
PHEPIrin (oHEpreTHUecKuii 0OMEH) — IBE CTOPOHBI €IMHOIO MpoLecca MeTabonusMa. Poiib 3aKOHOB COXpaHEHUS]
B KIJICTKE. BELIECTBA W HHEPrud B MOHUMaHUM MeTabonu3ma. Tumbl oOMeHa BelIECTB: aBTOTPOGHBIA U
buocunTes 6enka reTepoTpodHBIiL.
Ponb epmenTOoB B 0OMEHE BelIeCTB U IMpeBpalleHUH SHepruu B Kiertke. dorocunTe3. CBeroBas u
TemMHOBasi (a3bl ¢orocuHTe3a. Peakium ¢orocuntesa. DpdexktuBHOCT (HOTOCHHTE3a. 3HAYCHHE
(boTocuHTe3a [ KU3HU Ha 3emiie. BiusHue yciaoBuii cpeapl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIICHHUS
€ro TPOAYKTHMBHOCTH Yy KYJIbTYPHBIX pPAacTeHUH. XEMOCHHTE3. XEMOCHHTE3HPYIOIIHE OaKTEpHH.
3HaueHNE XEMOCHUHTE3a JIJIs ’KU3HH Ha 3eMIIe.
DHepreTudecKuii oOMeH B KileTke. Paciienyienue BeecTs, BbIJCIICHUE U aKKYMYJIHPOBAHUE SHEPTUU B
KJIETKE. OTambl S3HepreTudeckoro oOmena. [nmkomms. bpoxkenne wu ero Buabl. KucmopomHoe
OKHCIICHHE, WM KJIeToyHoe abixaHue. OkuciurenbHoe (ocopunupoBanue. P(HEeKTUBHOCTH
PHEPreTHYECKOTO 0OMEHA.
[IpakTHyeCcKHE 3aHSTUS 2
8 [Ipaxtuueckass pabotra Nel bBuomorunyeckas pojab MHUHEPAIbHBIX BEHIECTB B 00€CIEYCHHUH 2
PKU3HEIESITEIbHOCTH OPTraHU3MOB, MPOSIBIICHUS TUCOAIaHCa MUHEPATTbHBIX 2JIEMEHTOB.
[TpakTuueckas pabora Ne2 PemieHue 3aj1au Ha onpeiesieHUe MOoCieI0BaTeIbHOCTH HYKJIEOTHIOB.
Tema 3.3. Conepxanne yaeOHOT0 MaTepuaia 2
Bupycsl Teopernueckoe oOyUeHUE 2
9 |Hexnerounble ¢GopMbl XH3HH — BuUpychl. Mcropus otkpeitus BupycoB (. W. HMBanoBckwii). 2
OcoOeHHOCTH CTpPOEHUST U JKU3HEHHOTO IMKJIa BUpPYycoB. bakrepuodaru. bone3nu pacTeHmid,
PKUBOTHBIX M 4YeJIOBEKa, BbI3bIBaeMble BHpycaMu. Bupyc ummyHoneduinura dvenoeka (BUY) —
B0o30ynutTens CIIM/]a. [TpodunakTika pacnpocTpaHeHHUs BUPYCHBIX 3a00JIeBaHUN.
Paznen 4. Pa3MHoOKeHMe U HHANBHAYAJIbHOE PA3BUTHE OPTraHU3MOB 6 OK 01
Tema 4.1. Coneprxkanue ydeOHOT0o MaTepurasa 2 OK 02
DKusHEHHBIN LUKITeopeTHueckoe 00yueHHe 2 OK 04
KIICTRA 10 KreTouHbId MUK, WIK XU3HCHHBIA MUK KiIeTku. MHTepdaza n muto3. [lpomeccsl, npoTekarmme B 2
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Tema 4.2. Conepxanne yaeOHOT0 MaTepuana

Dopmbl Teoperuueckoe oOyueHUE

[Pa3MHOXEHHUS
OpPraHU3MOB.
NunuBuyanbHoe
pa3BUTHE
OpPraHu3MOB

11

DopMBI pa3MHOKEHHSI OPTaHU3MOB: OECIOJIoe W T0JI0BOE. BHIbI 0eCrionoro pa3MHOKEHUS: TETIEHNE
HAJBOC W TIOYKOBAHUE OJIHO U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTHBHOE PAa3MHOMKEHUE.
MckyccTBEeHHOE KJIOHMPOBAHUE OPTaHU3MOB, €70 3HAYEHUE TSI CEJICKITHH.

[TomoBoe pa3MHOXKEHHE, €ro ommuus oT Oecnojoro. Meio3. Cramum wMeio3a. Ilpomeccs,
MPOUCXOAAIINE Ha cTaausax Meio3a. [loBenenne xpomocom B Meiioze. Kpoccunrosep. buonornueckuii
CMBICJI U 3Ha4YeHHe Meio3a. ['ameTroreHes — mpoiiecc 00pa30BaHUS TMOJOBBIX KJIETOK Y KUBOTHBIX.
[TonoBeie >kenme3bl: CEeMEHHUKM W sSUYHUKUA. OOpa3oBaHWE W pPa3BUTHE TIOJOBBIX KJIETOK — TraMeT
(cnmepmaro3ou, sSUIEKIETKa) — crepMaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOCHHS SHUIEKIETOK U
cnepmaTto3onioB. OmiogorBopenue. [lapreHorene3.MlHauBuayanpbHOEe  pa3BUTHE  (OHTOTEHE3).
OMOpHOHAIBHOE pa3BUTHE (SMOpHOreHe3). ITambl AMOPHOHAIBHOTO pa3BUTHS Y IMO3BOHOYHBIX
PKUBOTHBIX: JpOOJIGHHWEe, TacTpyJsilus, opraHoreHes. I[locToMOpuoHanbHOE pa3BUTHE. THIIBI
MOCTIMOPHOHAIBHOTO DPA3BUTHS: MPsIMOE, HEmpsMoe (IMYMHOYHOE). BimsiHMe cpeibl Ha pa3BUTHE
OpraHu3MoB; (DaKTOpbI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIEC ypOACTBA. POCT M pa3BUTHE pPACTCHHIA.
OHTOT€HE3 IIBETKOBOT'0 PACTEHHUS: IBOMHOE OIUIOAOTBOPEHUE, CTPOCHUE CEMEHHU, CTANN Pa3BUTHSA.

[TpakTHueCcKue 3aHATHS

12

[Mpaktrueckass padora Ne3 HMubexknuonHsie 3a00JieBaHUS W AMUACMHUU B HCTOPHHM YEJIOBEUECTBA.
BakuHanus kak npouiakTuka HHGEKIUOHHBIX 3a00ICBaHHIA.

OK 01
OK 02
OK 04

Pasnen S. HaciiencTBeHHOCTh U M3MEHYHUBOCTH OPraHU3MOB

Tema 5.1. Copepxanue yueOHOro MaTepuana

3aKOHOMEPHOCTH  [TeopeTHUeCKoe 00yUeHHe

HaCJICIOBaHUA 13

HpenMeT N 3aaa4i I'€HCTHUKU. Poimb OUTOJIOTHUHN H 3M6pI/IOHOFI/II/I B CTAHOBJICHUU TI'€CHCTHUKH. BKJ’I&}I
POCCHICKMX U 3apyOeKHbIX yUeHBIX B pa3BUTHE I€HETUKU. MeTo/bl reHeTUKH (THOPUI0IOTHYECKHIA,
LIUTOTEHETUYECKUM, MOJIEKYJIsIpHO-TeHeTn4Yeckuil). OCHOBHbIE T€HETHYEeCKUE MOHSTHS. | eHeTHueckas
CUMBOJIMKA, UCIIOJIb3yEMas B CXEMax CKPEIMBaHUN.

3aKOHOMEPHOCTH HAcle[OBaHUS MPHU3HAKOB, YycraHoBieHHble [. Mengenem. Mouorubpuaxoe
CKpelLIMBaHKe. 3aKOH eAnH000pa3us THOpUIOB MepBoro nokosieHus. [IpaBuino qoMuHHpoBaHus. 3aKOH|
PaCICIINICHHUA ITPHU3HAKOB. I'mmore3a umctoTel ramMer. IlomHoe ™ HeEMOIHOE AOMHUHHUPOBAHUC.
JIurnOpuHoe CKpelirMBaHue. 3aKOH HE3aBHCHMOrO HacjeloBaHMs INpHU3HaKoB. LluToreHernueckue
OCHOBbI ~ JUTMOPUAHOTO  CKpeluBaHWs.  AHanu3upyiollee  ckpeniuBaHue.  Vcnonb3oBaHue
QHAJTM3UPYIOIIET0 CKPELUIMBAHUS JJISl ONIPEIeSICHHs] TEHOTHIIa 0COOH.

[IpakTHyeCcKue 3aHATUS

OK 01
OK 02
OK 04
OK 07
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[Ipaktuueckass pabora Ne4 Pemenue 3agad Ha OIpENEICHHE BEPOSTHOCTH BO3HMKHOBEHMS
HACJIEZICTBEHHBIX IPU3HAKOB IPU MOHO-, OU-, MOJIUTHOPUIHOM M aHAIM3HUPYIOLIEM CKPEIUBaHHH,
COCTaBJICHUE T€HOTUIINYECKUX CXEM CKPELIUBaHUS.

Tema 5.2.

Coneprxkanue yqaeOHOro MaTepuaia

CrieIUIEHHOE

Teopetnueckoe oOyueHue

HaCJICJOBAaHHUC
IMPU3HAKOB

15

CueruieHHOe HacieoBaHue mpu3HakoB. PaGora T. MopraHa 1o ClenjieHHOMY HaclleIOBaHUIO TEHOB.
Hapymienre  cuemieHus T€HOB B pe3yJibTare  KpPOCCHUHTOBEpa. XPOMOCOMHasi  Teopus
HACJIEICTBEHHOCTHU. ['eHeTnueckue KapThl. ['eHeTmka mosia. XpOMOCOMHOE OIpeesieHHe MoJia.
AYTOCOMBI 1 TI0JIOBBIC XpOMOCOMBI. FOMOFaMCTHLIC 148 FeTepOFaMeTHBIG OpFaHI/IBMBI. HaCJICILOBaHI/Ie
IMPU3HAKOB, CIEIICHHBIX C ITOJIOM.

Tema 5.3.

Coneprxkanue yueOHOro MaTepraia

3aKOHOMEPHOCTH
M3MCHUYNBOCTHU.
['eHeTHKA YEIIOBEKA,

Teopernueckoe o0yUeHHE

)

16

M3MeHunBOCTh. Bubl W3MEHYMBOCTHU: HEHACJICACTBEHHass M HacleacTBeHHas. Ponb cpeasl B
HEHACTICICTBEHHONH  M3MEHYMBOCTH.  XapakTepUCTHKa  MOAM(DUKALMOHHOW  HM3MEHYHBOCTH.
BapuanuoHHbslii psiil W BapuanvoHHas KpuBas. Hopma peaknuu mnpuszHaka. KonudecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U MX HOpMa peakinuu. CBoHCTBAa MOIUPUKAIIMOHHON N3MEHIMBOCTH.
HacnencrBeHHasi, WM T'CHOTUIIMYECKAas HM3MEHUMBOCTh. KOMOMHATHMBHAs HM3MEHYHMBOCTH. MeHo3 H
[MOJIOBOM TPOIECC — OCHOBA KOMOMHATMBHOW M3MEHUYMBOCTU. MyTallMOHHAs W3MEHUYUBOCTb.
Kiaccudukanust MyTanuii: TEHHbIC, XpPOMOCOMHBIC, T'€HOMHBIC. YacToTa W NPUYUHBI MYTaIIUM.
MytareHHbple  (akTOpbl. 3aKOH T'OMOJIOTHYECKHX PSIOB B HACJICICTBEHHOW H3MEHUYHUBOCTH
H. 1. BaBunoBa. 'enetrka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJbI T€HETUKH UYEJIOBEKA:
reHeaJOTUYEeCKHiA, OJIM3HEIOBbIM, IMTOTCHETUYECKNUH, OMOXUMHUECKUH, MOJIEKYIIPHO-TEHETHYECKH.
COBpEMEHHOE OMpEICSICHUE T€HOTHUIIA: MOJHOTC€HOMHOE CEKBEHHPOBAHUE, F€HOTUIIMPOBAHUE, B TOM
uucie ¢ moMoiso ITI[P-ananu3a. HacineacTBennnie 3a001€BaHus YEIOBEKA: TEHHBIC 00JIe3HU, O0JIE3HU
C HacJEACTBEHHOMN MPEaPaCIiONOKEHHOCTBIO, XPOMOCOMHBIE 00Jie3HH. COMaTHYECKHUE U TeHEPATHBHBIC
MyTanuu. CTBOJOBBIE KIETKH. MeIUKO-TeHEeTUUEeCKOE KOHCYJIbTUPOBAHHME. 3HAUYCHHE MEIUIIMHCKOU
TEHETUKH B MPEIOTBPAIICHUH U JICYCHUH TeHETUUECKUX 3a00JI€BaHUN YEITOBEKa.

[\

HpaKTI/ILIeCKI/Ie 3aHATHA

)

17

[IpakTuueckass pabora Ne5 Pemenue 3agau Ha OIpeNElIeHHE BEPOSTHOCTH BO3HUKHOBEHMS
HACJIE/ICTBEHHBIX IPU3HAKOB IPU CLEIUICHHOM HACJEIO0BAHHWU, COCTaBJIEHUE I'€HOTHIIMYECKUX CXEM
CKpeLIMBaHUS.
IIpakTuyeckass pabota Ne6 Pemenue 3agad Ha ONpeneleHUE BEPOSTHOCTH BO3HUKHOBEHHS
HAaCJICACTBCHHBIX TIPHU3HAKOB IIpU PA3JIMYHBIX THIIAX B3aHMOIIeI>'ICTBI/I$I I'€HOB, COCTaBJICHHUC

CCHOTHUIIMYCCKUX CXCM CKPCHIMBAHMA.

\9)

OK 01
OK 02
OK 04
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Pa3gesa 6. DBOJIIONUOHHAA OMOJIOT U

1 pa3BUTHUC KU3HU

8
Tema 6.1. ConepxaHne yaeOHOT0 MaTepHraia 2 OK 01
OBomonyonHas  [TeopeTnueckoe 00y4eHHE 2 OK 02
TEOPHU 18 [Ipenmnochbulku BO3HUKHOBEHHUS SBOJIOIMOHHONW TEOPUU. ODBOJIIOLMOHHAS TEOpPUS U €€ MECTO B 2 OK 04
U ee MeCTo Oronoruy. BiusHUe SBONIOIMOHHON TEOPHH HA Pa3BUTHE OMOJIOTUU U Apyrux HaykK. CBHIETENHCTBA
B OMOJIOTUH pBoyoMU. [lajeoHTomornyeckue: Mociaea0BaTeIbHOCTh MOSIBICHUS BHJIOB B IaJC€OHTOJIOTUYECKOM
neTonucu, nepexoansie ¢popmbl. buoreorpadudeckue: cxoacTBO U paznuuue ¢ayH u GIop MaTepUKOB
1 OCTPOBOB. DMOPHOJOTHYECKHE: CXOJCTBA W Pa3Inu4Msi SMOPHUOHOB pPa3HBIX BUJOB MO3BOHOYHBIX.
CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIE, PYJUMEHTAPHbBIE OPraHbl, aTaBU3MBI.
MonekyIsipHO-OMOXUMUYECKHE:  CXOJACTBO  MEXaHHW3MOB  HACIEACTBEHHOCTM U OCHOBHBIX
MEeTa0O0TMYECKHUX MMyTeH Y BCEX JKUBBIX OPTraHU3MOB.
OBosonronHast Teopust Y. JlapsuHa. [Ipennocbuiku BO3HUKHOBEHMS AapBUHHM3MA. [[BHOKYILME CHIIbI
PBOMIONIMKM  BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TMPU OTPAHUUYCHHOCTH PECypCOB,
HeomnpeaeaéHHas U3MEHIYMBOCTh, 00ph0a 3a CyIIeCTBOBaHKE, €CTECTBEHHBIN OTOOD).
Tema 6.2. Coneprxkanue ydeOHOT0 MaTepraa 6
MUKpO-OBONIONHA. [TeopeTHueckoe 06ydeHHe 2
Makpo-sBomonus. 19 (Cunrternueckas teopus 3Boioruu (CTD) u e€ ocHOBHBIE moJokeHHs. MukposBotonus. [Tomysmus 2
KaKk eIUHHWIIA BUJa W SBOMIONUH. JIBrkymme cuibl ((aKTOphI)IBONIONUK BUIOB B TIPUPOJIE.
MyTaIrmoHHBIA TPOIIECC 1 KOMOWHATUBHAS M3MEHYMBOCTH. [lOMyNISIIMOHHBIE BOJIHBI W Jpei( TEHOB.
M3omsiumst w1 murpauus. EcrecTBeHHblid oTOOp — Hampasisitoumii  (akrop sBomonun. Dopwmbl
ecTeCTBEHHOro otOopa. Ilpucrnoco6ieHHOCTh OpPraHu3MOB Kak pe3yibTaT HBoyonuu. [Ipumepsl
MpUCIOCOOICHU y opraHu3MoB. Apomopdo3sl W HWAMOAAANTAWU. Bua u BuAgooOpazoBaHUE.
Kpurepun Buma. OcHoBHBIE GOpMBI  BHA000pa3oBaHUs: reorpaduueckoe, SKOJIOTHYECKOE.
MaxkposBomrorus. Dopmbl dBoNONHN: (PUIIETHYECKAs, TUBEPTeHTHAsI, KOHBEPTCHTHAs, TapaJuiebHasl.
HeoOpaTHMOCTh BOTIONHH.
[TpakTHyecKue 3aHATHS 4
20 [[Ipaktuyeckas padora Ne7 CocTaBieHHe U aHAJIU3 POJIOCIOBHBIX Y€JIOBEKa. 2
21 [[Ipaktuyeckas pabora Ne® Omnucanue mNPUCIIOCOOTEHHOCTH OpraHu3Ma U €€ OTHOCUTENIbHOTO) 2
xapakrtepa.
Paznen 7. Bo3HUKHOBeHHE M pa3BUTHeE KU3HHM Ha 3emJie 4 OK 01
Tema 7.1. Coneprkanue yu4eOHOro MaTepuaa 2 OK 02
3aposKIeHne Teoperrueckoe 00yucHUE 2 OK 04
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22

JloHay4HbIe NPEICTABICHUS O 3apOKJIEHUM XU3HU. HayuHple runore3sl BOSHMKHOBEHMS KU3HM Ha|
3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas SBOMIONMS. AOUOTEHHBIM CHHTE3 OpPTraHUYECKUX
BELIECTB U3 HEOPraHMYECKHX. OKCIEPUMEHTAIBHOE IIOATBEPKICHUE XHMUYECKOM 3BOJIIOLUU.
HauanpHbie 3Tanel Omosiormueckoit sBomronuu. ['unoreza PHK- mupa. dopmupoBanne MmeMOpaHHBIX
CTPYKTYp YU BO3HUKHOBEHUE NPOTOKJIETKU. [lepBble kieTku u ux sBosonus. opMupoBaHUE OCHOBHBIX
[PYIII dKUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emiie mo 3paMm U nepuojam. Kartapxeil. Apxelickas ¥ MPOTEPO30MCKasi 3PBI.
[Taneo3oiickast spa W €€ TEpPUONbl: KEMOPHHCKHIA, OpPIOBUKCKWN, CHIYPUHUCKHHA, JIEBOHCKHM,
KaMEHHOYTOJIBHBIM, NEepMCKUil. Me3o3olickas spa U €€ NEepUOAbl: TPUACOBBIM, IOPCKUH, MEJIOBOM.

KaitHo30MCKas 9pa U €€ MepHuoJibl: MajJeOreHOBBIN, HEOTCHOBBIM, aHTPOIOTCHOBBIM.

Tema 7.2. Coneprxanue yueOHOT0 MaTepuaa 2
Cucrema Teopernueckoe oOydeHUE 2
OPTaHIHICCKOTO 23 (Cuctema OpraHMYeCcKOro MHUpa Kak JKEHUE DB ur. OCHOBHBIE CHUCTEMATHYECKU TIITB] 2
pPraHU4ecKOro MHpa KaK OTPAaKEHHE SBOJIOLL CHOBHBIE CHUCTEMATUYECKUE TPy
ﬁnpa. OpraHu3MoB. XapaKTepUCTHKa KIMMaTa U Ie0JIOTMYECKUX MporeccoB. OCHOBHBIE ATalbl 3BOJIIOLMH
POHCXOAUICHHE pacTUTENBHOIO U KMBOTHOTO Mupa. ApomMop¢o3bl y pacTeHUI U KUBOTHBIX. [losiBIEeHUE, pacuBeT U
rertoBeka N BBIMUPaHHE TPYIII KUBBIX OPTaHU3MOB.
AHTPOTIOTCHES. OBOJIONMUS YeJIOBEeKa. AHTPOIOJIOTHUS Kak Hayka. Pa3BuTHe NpeNCTaBICHMA O MPOUCXOXKICHHUH
OCHOBHBIE CTaauy|
yenoBeka. MeToabl H3yueHHMs aHTpororeHeza. CXOACTBa W pPa3iuyuusi 4YEJOBEKA M IKUBOTHBIX.
BOOLIH CucremaTyeckoe IIOJIOKEHHE  4enoBeka. JIBmwxymme cuibl  ((akTopbl) — aHTPOIOTEHE3a.
1eiioBeKa HacneacTBeHHast K3MEHUMBOCTh U €CTECTBEHHBIN 0TOOp. OOI1ecTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE
opynuil TpyZda, MbllieHUe, peub. OCHOBHBIE CTAJUKM U BETBHU 3BOJIOLMHU YEJIOBEKA: aBCTPAJIOMUTEKH,
YemoBek ymenbiid, YenoBek mnpsaMoxomaumui, YemoBek HeaHACPTANbCKUM, YenoBeK pa3yMHBIN
COBpeMEHHOro Tuma. HaXxoJku HCKONaeMbIX OCTAHKOB, BpeMsl CYLIECTBOBAaHHUSA, 00JacTh
pacrpocTpaHeHus, 00bEM TOJIOBHOI'O MO3ra, 00pa3 xu3HH, opyaus. YenoBedeckue pacsl. OCHOBHBIE
OoJbIlIMEe  pachl:  eBponeoujHas  (eBpas3uiickas), Herpo-aBcTpajiouaHas  (dKBaTOpHUajbHas),
MOHIOJOMAHAs  (a3uaTcKo-aMepHKaHckas).  UYepTel ~ NPHUCIOCOOJEHHOCTH  IpeJCTaBUTENEH
4YesI0BEYECKUX pac K yCJIoBUsAM cymiecTBoBaHus. EnuHcTBo yenoBeueckux pac. Kputnka pacuszma.
Paznen 8. Oprann3mMspl M OKPY:KAKOIIAS Cpeia 4 OK 01
Tema 8.1. ConepkaHne y4eOHOT0 MaTepHraia 2 OK 02
JKoJoTUs Teoperuueckoe oOyueHue 2 OK 04

Kak Hayka. Cpenpl
PKU3HU.
DKOJIOTMYECKUE
(bakTOpBHI.
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24 Dkosiorus Kak Hayka. 3aJadd M pas3ieiabl SKOJIOTMH. MeToAbl 3KOJIOTMYECKUX HCCIEA0BAHUM. 2 OK 07
(DKOJIOTHYECKOE MHUPOBO33PEHHE COBPEMEHHOro uejoBeka. Cpelbl OOMTaHMS OPraHU3MOB: BOJHAS,
HA3eMHO-BO3/IyIIIHAS, IOYBCHHASI, BHYTPHU OpraHu3MeHHas. Jkojorudeckue gakropsl. Kitaccupukamnms
AKOJIOTMYECKUX (DaKTOpOB: abHOTHUECKHe, OMOTHYECKHE U aHTpOHoreHHbIe. [leiicTBIe IKOIOTUYECKUX]
(hakTOpoB Ha opraHu3Mbl. AOHOTHYECKHE (AaKTOPHI: CBET, TEMIIEPATypa, BIAKHOCTh. DOTOMEPUOIU3M.
[IpucnocoOneHust OpraHM3MOB K JIEHCTBUIO abuOTHYecKHX (akTopoB. buonormueckue puUTMBIL.
buotnyeckne QGaxkTopbl. Buabl OMOTHYECKMX B3aMMOJCHCTBHM: KOHKYPEHIUS, XHUIIHUYECTBO.
[Mapazut3aM, MyTyanu3M, KOMMEHCATuW3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO), aMEHCAIM3M,
HeHTpamu3M. 3HaueHNe OMOTHUYECKUX B3aUMOICUCTBUMN JJIs CYIIECTBOBAHUS OPTAHU3MOB B MPUPOIHBIX]
CO00IIECTBAX.
Tema 8.2. 25 |CoxeprxaHue yaeOHOro MaTepraa 2
DKOJIOTHYECKUE Teopernueckoe 00y4deHHE 1
XapaKTEPUCTUKH DKOJIOTMUECKUE XapaKTePUCTUKHU Monyysauuu. OCHOBHbIE MOKAa3aTeNu MOMYJSLUUU: YHUCICHHOCTb, 1
Oy AN [JIOTHOCTB, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpanusl. JJMHaMUKa YACIEHHOCTH NOMYJISILHUN U €€
peryisiusi.
[IpakTHyecKue 3aHSTHS 1
25 [[Ipaxktuyeckas pabota Ne9 Bpems u myTu paccesieHus yesloBeKa I10 IJIaHeTe. 1
[TpakTrueckas padora NelQ [ToacuéTt mIOTHOCTH MOMYJISIIMHA pa3HbIX BUIOB PACTCHHM.
Pa3nea 9. Cool0mecTBa M 3K0JI0rHYeCKHE CHCTeMbI 10 OK 01
Tema 9.1. Coneprkanue yudeOHOro MaTepuasa 2 OK 02
CooOmiecTBa Teopernueckoe o0yueHue 2 OK 04
OpraHMu3MOB, 26 |CoobmecTtBo opranm3MoB — OwuoreHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBasi, MPOCTPAHCTBEHHAS, 2 TIK 1.4.
PDKOCHUCTEMEI. Tpoduueckas (rumieBas). Bunbl-nomuuanTel. CBsi3u B OMOIICHO3E.
[IprpoaHbie DKOJIOTHYECKHE CHCTeMBI (3KocucTembl). [loHsaTre 00 skocucTeme u buoreorieHo3e. OyHKIIMOHATBLHBIC
OKOCUCTEMBI. KOMITOHEHTBI KOCHUCTEMBI: MPOMYIEHTHI, KOHCYMEHTBI, pPeIyleHTbl. KpyroBopor BemIeCTB U IMOTOK|
PHEPTrUU B dKOCUCTeMe. Tpoduueckue (MUIIEBBIE) YPOBHH 3KOCHUCTEMBI. [lWIeBbIC LM U CETH.
OcHOBHBIE MOKa3aTeNn YKOCUCTEMBI: OMoMacca, MPOAYKLHUsA. DKOJIOTHYECKUe TUPAMUIBL: TPOIYKIIHH,
YUCJIEHHOCTH, Ouomacchl. CBOICTBA HKOCHUCTEM: YCTOMYHMBOCTb, CaMOPETYJSIUs, pPa3BUTHE.
Cykueccusi. IIpuponHble 3KOCHUCTEMBI. JKOCHUCTEMBI PEK U 03€p. DKOCHCTEMa XBOMHOTO WM
[IUPOKOJIMCTBEHHOTO JIeca.
Tema 9.2. Cojiepkanne yueOHOro MaTepHraia 8
brocdepa — IMpodeccnoHaTbHO OPHEHTHPOBAHHOE COAEPKAHNE 2
rinobanbHas 27 |LI€J'IOBG‘ICCTB0 B Owochepe 3emsu. AHTpOnoOreHHble u3MeHeHHs B Ouocdepe. [nodaibHbIG 2
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Biusnue
AHTPOTIOTEHHBIX
(hakTOpOB Ha

ouochepy.

YKOCHUCTEMA 3EMIIH.

bKosoruueckue  mpobsembl.  CocymiecTBOBaHHME  HpUpOAbl H  YenoBeyecTBa.  CoxpaHEHHE
OHopa3HOOOpa3usi Kak OCHOBAa YCTOWYHMBOCTH Ouochepsl. OCHOBa palMOHAIBHOTO YIPaBJICHUS]
MPUPOJHBIMU pEeCypcaMl W WX HCIOJIb30oBaHHEe. JlOCTIKEeHUs OWOJIOTMM M OXpaHa MPHUPOJIEL.
AHTPOIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOCUCTEMBI. bronorndeckoe 1 X03siCTBEHHOE
BHA4YEeHHE arpodKocHcTeM U ypOoskocucteM. buopasznoobpasue kak (pakTop yCTOHUMBOCTH HKOCUCTEM.
CoxpaHeHre OHOJIOTHYECKOTo pa3zHooOpasus Ha 3emute. Ydenue B. WM. Bepnaackoro o Omocdepe.
["panutel, coctaB u cTpykTypa 6uocdepsl. XKupoe BemiecTBo u ero Gpynkmun. Ocodbennoctu ouochepsl
KaKk TJIOOQJIbHOW OJKOCHUCTEMBI. J[MHaMHMueckoe paBHOBecue W oOpaTHas CBs3b B Oumocdepe.
KpyroBopoThl BEIIECTB M OMOTCOXMMHUYECKHE LUKIBI AJIEMEHTOB (Yriepona, a3ora). 30HAIBHOCTH
orochepbl. OCHOBHBIC OMOMBI CYIIIH.

IIpakTHYSCKHUE 3aHITH 2
28 [[Ipaktuyeckas pabora Nell OTx0/1bI IPOU3BOJICTBA. 2
IIpodeccuoHaIbLHO OPHMEHTHPOBAHHOE CO/IePKaHue 2
29 BnopoBbe U ero cocrapistomue. akTopbl, MOJIOKUTEIBHO U OTPULIATENIBHO BIIUSIOIINE HA OPTaHHU3M 2
yenoBeka. [IpobiieMa TEXHOTEHHBIX BO3JCHCTBUII Ha 3/10pOBbE YesOBEKa (3JIEKTPOMAarHUTHbBIE MOJI,
OBITOBAsT XUMHsI, H30BITOUHBIC IIIYMBI, paAHAlUs U T.I.). AJanTanus OpraHu3Ma 4eloBeka K (akropam
okpyxaromiei cpeasl. [Ipunuunsr popmupoBanus 370poBbecOeperaroniero nopeaeHus. dusnueckas
AKTUBHOCTb U 3J10pPOBbE. BUOXMMHUYECKHE aCTIEKThl PAIMOHAJIBHOTO MUTAHUSI.
JlaGopaTopHbIE 3aHATH 2
30 Plaboparopnas pabora Ne3 Brusuue aOuotuueckux (akTOpOB Ha YeJIOBEKa» (B KaueCTBE TPHUITEPOB, 2
CHIDKAIONIUX PpabOTOCIIOCOOHOCTh, WCIIONB30BaTh YCIOBHS OCYIIECTBICHUS MPO(PECCHOHAIBHOM
NesTeNIbHOCTH: [ITyM, TeMIepaTypa, Gu3ndeckas Harpys3Ka u T.1.)
Pa3nea 10. Cejiekiiisi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTUH 8 OK 01
Tema 10.1. Coeprkanre yueOHOro MaTepHraia 2 OK 02
Cenexiust TeopeTnyeckoe 00ydyeHue 2 OK 04
kak  Hayka M| 31 |Cenekius KaKk HayKa M Ipolecc. 3apoxkaeHHe CeleKIun U joMecTukanus. Yuenue H. Y. BaBunosa o 2 IIK 1.4.
IIPOLCCC [IEHTpaX MHOTo00pa3usi M TMPOUCXOXKACHHUS KYJbTYPHBIX pacTeHHid. [[eHTpBl TPOMCXOXKIECHUS
moMalHuX KUBOTHBIX. CopT, mopona, mramMm. CoOBpeMEHHbIE METOJIbI CeJIeKIMU. MaccoBblii
M HMHIWBUIYalbHBIH OTOOpBI B CENEKIMHM pacTeHud U IKUBOTHBIX. OlleHKa JKCTepbepa.
bru3kopoicTBEHHOE CKpemmBanne — WHOpuauHT. Yuctas nuHuS. CKpelMBaHWE YWCTBHIX JIMHUH.
['erepo3uc, wnu rtubpunHas cuina. HeponcTBeHHoe ckpemuBaHue — ayTOpuauHr. OtnanéHHas
ruOpuam3anyst U e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W TMOJyYeHHE TMOTUIUIONAOB. JlOCTHKCHHS
CEJIEKLUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTAaHU3MOB.
Tema 10.2. Coneprxkanue yudeOHOro MaTepuaia 2
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(OCHOBBI TeopeTnueckoe 00yueHue 2
OMOTEXHOJIOTUU 32 |buoTexHONOTHs KaK OTpacib MPOU3BOJCTBA. [ eHHas MHXKEHepHs. DTamnbl CO3JaHMsl peKOMOMHAHTHOM 2
JIHK u TpancrenHbix oprann3mMoB. Knerounas naxxenepusi. Knerounsie KyabTypbl. MUKPOKIOHATIBHOE
pa3MHOKeHue pacTeHuil. KioHnpoBaHHe BICOKOMPOAYKTUBHBIX CEIbCKOXO03SHCTBEHHBIX OPraHU3MOB.
JKoorn4yeckue u sruaeckue npodneMsl. MO — reHeTnyeckn MOAN(UITMPOBAHHBIE OPTaHU3MBI.
IIpodeccuoHaIbLHO OPHMEHTHPOBAHHOE CO/IePKaHUe 2
33 |OcHOBHBIE HAIIPaBJICHUS COBPEMEHHOIN OMOTEXHOIOTUU B TPO(HECCHOHANBEHOM NeSTEIbHOCTH 2
uenoBeka. Metoibl OnoTexHomorun. OOBEKTH OMOTEXHOJIOTHH. DTHKA OMOTEXHOIOTHIECKUX
M TeHETUYECKUX dKCIIeprUMeHTOB. [IpaBuia movcka u aHanmsa GM0IKOI0rHUYecKOi HHPOpMAITUN
13 pa3IMYHbIX UCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JINTEpaTypa, CPEeICTBA MaCCOBOM
nH(popMaluu, cetb UHTEepHET U Apyrue).
IpodeccnoHAIBLHO OPHEHTHPOBAHHOE COJIEPKAHHE 2
[IpakTHyecKue 3aHsSTHS 2
34 [paktuueckas pabota Nel2 Keiicel Ha aHanu3 WHGOPMALMU O HAYYHBIX JOCTH)KEHHUSX B 001acTy 2
FEHETUYECKUX TEXHOJIOTUH, KIIETOUHON MHKEHEPHUH, TUIIEBBIX OMOTEXHOJIOTUH.
[MpakTudeckas padora Nel3 3amura kefica: mpeacTaBIeHNE Pe3yIbTaTOB PEIICHUS KeHCOB
(BBICTYILJICHHE C TIPE3CHTAIIUCH )
Pa3nen 11. Pemrenne keiicoB B 00,1aCTH OMOTEXHOJIOT A 4 OK 01
IIpodeccuoHATbLHO OPMEHTHPOBAHHOE CO/IePKaHue 2 OK 02
35 |Pa3BuTHE MPOMBILIUICHHON OMOTEXHOJIOTHH U €€ TPUMEHEHHE B KU3HU YeJIOBEeKa, IOUCK U aHATU3 2 OK 04
MH(OPMAIIUY U3 PA3TMYHBIX HICTOYHUKOB (HaydHas U y4eOHO-HAy9IHAS TUTEpATypa, CPEACTBA IIK 1.4.
MaccoBoi nHpopMaluu, cetb IHTEpHET U IpyTrHe).
IpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIEP:KAHNE 2
[IpakTruecKue 3aHATHs 2
36 [[Ipaktuyeckas pabora Nel4 Kelicbei Ha aHanu3 uWHQOpPMANMM O PA3BUTHH TMPOMBIILICHHOM 2
OUOTEXHOIOTUH (110 MUHU-TPYIIIIAM.)
[Mpaktrueckass pabora Nel5 3ammra Keiica: TPEACTABICHHE PE3YJbTaTOB PEIICHUS KEWCOB
(BBICTYILICHUE C IPE3CHTALIUCH).
IIpome:kyTouHas arrectauus JudPepeHUNPOBAHHDBIN 3a4eT 2
Bcero 47/25
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3. YcaoBus peaqu3anum nporpamMmsbl 001eo0pa3oBaTeIbHON JUCHUIIIMHBI

3.1. TpeGoBaHus K MUHUMAJLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecreYeHHI0
Jns peanmmzanuu nporpamMmbl  auctuiuinabl OY /(.12 Buosoruss mMeercst ydeOHBbINH KaOWHET
«XuMHAH U OHOJIOT I

CrnenuajJn3upoBaHHasi MedeJib M CHCTEMbI XpaHEeHUS
M0CAIOYHBIC MECTA TI0 KOJHMYECTBY O0YUArOIINXCS;

pabouee MecTO MpenogaBaTens;

JdemMoHCcTpaLMOHHBIE YUeOHO-HATJISIIHbIE TOCOOUS:

KOMIUIEKT y4eOHO-HaTJIATHBIX TOCOOUIA;

KOMILJIEKT 3JIEKTPOHHBIX BUEOMATEPUAIIOB;

pohecCHOHANBEHO - OPUEHTUPOBAHHbBIE 3aJJaHHsI; MAaTePHAIIbI TEKYIIEH U MTPOMEXYTOUHOMN
aTTECTAIUU;

HaTJISTHBIE TTOCOOUS (KOMITJIEKTHI YU4€OHBIX TAOJIMII, CTEHIOB, CXEM)
Koanexkuun

Komnekmusa «Kayuyk» - 2 mr.

Komnekuust «kKaMeHHBIN yronb ¥ NPOAYKTHI €70 nepepaboTKu» - 2 MIT.
Komnexuug «BomokHay - 1 1mT.

Konnexkuus «Ctexino u u3nenus u3 crekiay - 1 mr.

Komneximga «Ilmactmacerr» - 2 mT.

Komnekuust «MuHepaisl ¥ TOpHbIE TOPOABD» - 2 LIT.

Mopnenu KpUCTaNIMYECKUX PEIIeTOK HEOPraHUYEeCKUX BEUIeCTB — 3 MIT.
TexHn4yeckue cpeacTsa o0y4eHus :

MYJIbTUMEAUINHBINA TPOCKTOP;

HOYTOYK;

JKpaH;

JonosHuTe/ILHOE 000PYA0BaHUE:

[TpuGopsr 1 060pynOBaHKE

Muxkpockon — 1 mr.

DNEeKTpOIUIMTKA — 1 1mIT.

Becnl Texnuyeckue ¢ pazHoBecamu — | 1IT.

[Tpobupka xumuueckast — 300 1r.

CrakaH XMMHYECKUH CTEKIISTHHBIN (pa3InyHON €eMKOCTH) — 15 mT.
Kon6s! (pa3nuaHoi eMKOCTH, KOHWYECKHe) — 15 miT.

Mepubiit uunusaap — 15 mr.

[Ipobupkoaepsxarens — 15 miT.

Jloxkeuka st cokuraHus BemecTts — 20 miT.

Crakan xumuieckuid papdopossiid — 10 miT.

®dapdoposas yamka — 10 mT.

®dapdopossbrit necTuk — 10 mmiT.

Kpucrannuzarop — 2 wr.

[IpenMeTHbIi CTOMUK — 1 IT.

JlaGopaTOpHBIii ITATHB C JIalKaMy — 2 MIT.

NHnukatopsl

1. Jlakmyc

2. ®enondranenH

3. MeTu10BBIi OpaHXKeBBIN

CnupThl

1.OTunoBsli cnupt

2. 'muuepun

Yraesoabl

1. I'mroko3a KpucTauIM4ecKast
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2. llemmonosa
3. Kpaxman

3.2. UupopMmannoHHoe odecnieyeHne peain3aluu NporpaMmbl

IlepeyeHb yueOHBIX M3AHUI:
OcHoBHas:
Jast cTyneHToB:
1. Aradonosa WU.b., Cusornazo B. U. buonorus yuebnuk mis CIIO; 6a30Bblil ypoBeHb —
AO MznarensctBO «IIpocBemenney, 2024rozm.

JJis npenogaBareJieii:

1. Aradonosa WU.b., Cusornazos B. . buonorus yuebnuk mis CIIO; 6a30Bblil ypoBeHb —
AQO MzparennctBo «IIpocsenienuen, 2024rozm.

JlonoJiHUTEIbHAS

1. KoncrantunoB B.M. u ap. buonorus nns npodeccuil U cnenuanabHOCTEH TEXHUYECKOro U
€CTeCTBEHHO-HAy4yHOro mpo¢uiel: y4yeOHHMK Ui CTYACHTOB MNpO(hecCHOHAIbHBIX
o0Opa3oBaTeNbHbIX OpraHu3aluii, ocBauBaroumMx npodeccun u cnenuanbHoctu CIIO. —-M.,
2021

2. Honuesa A.JO. buonorus. Bech mikonbHbIM Kypc B cxemax u Tabiaunax. — M., 2014.

3. Huxutunckas T. B. buosnorus: kapmanssii cnpaBoyHuk. — M., 2015

4. Cyxopykosa JI. H., Kyumenko B. C., FiBanosa T. B. buosnorus (6a3oBsiii ypoBens). 10—11
knacc. — M., 2014.

HNuTepHeT-pecypcebl:

1. www.sbio.info (Bcst 6uonorus. CoBpeMeHHasi OUOJIOTHS, CTAThH, HOBOCTH, OMOIHOTEKA).
2. www.window.edu.ru (Eaunoe oxHO mocTyna Kk oOpa3oBarenbHBIM pecypcaMm MHTepHeTa
1o Ouosorun).

3. www.5Sballov.ru/test (TecT 151 aOUTYypHUEHTOB 10 BCEMY LIKOJIBHOMY KypCy OMOJIOTHH).
4. www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAIIMOHHBIE BUKTOPUHBI TIO OMOJIOTHH,
9KOJIOTMH Ha cepBepe BopoHeKcKoro yHUBEpCUTETA).

5. www.biology.ru (buonorus B OtkpbiToM Koiuiemke. CalT COMEPKHUT SIECKTPOHHBIN
y4eOHHK 110 Onosioruu, On-line TecThr).

6. www.informika.ru (OneKTpoHHBIN y4eOHHUK, OOJBIION CITMCOK HHTEPHET-PECYPCOB).

7. www.nrc.edu. ru (buonornueckass kapTuHa Mupa. Pasznen KOMITBIOTEpHOro y4yeOHUKA,
pa3paboTaHHOTO B MOCKOBCKOM TrOCYIapCTBEHHOM OTKPHITOM YHHBEPCHTETE).

8. www.nature.ok.ru  (Peakue w wWcyesaromme KMBOTHbIE PoccMu —  TPOEKT

Dkonorudeckoro nentpa MI'Y um. M. B. JlIomoHOCOBA).
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4. KoHTpOJIb M OlIeHKA Pe3y/JIbTATOB OCBOCHUS 0011e00pa3oBaTe/IbHOM

JTUCHUILIMHBI

KoHTpoib W oOlleHKa pe3yibTaTOB OCBOEHUs 001e00pa3oBaTenbHON

AUCHUILIMHBI PACKPBIBAIOTCA YCPE3 NUCTUILIMHAPHBIC PC3YJIbTAThl, HAIIPABJICHHBIC

Ha (opmMuUpOBaHHE OOHIMX M MPO(ECCHOHATBHBIX KOMIIETEHLIMI MO pa3jaenaM u

TEMaM COJIepKaHUsl y4eOHOTO MaTepHaia.

Oomasi/npodeccuoHaNbHAS
KOMIIeTEeHIIUS

Pasznen/Tema

Tun OLIEHOYHBIX

MeponpusiTHS

OK 01. Beibupatb cioco0sl
pelieHus 3a1a4
npohecCHoHATBLHOM
JIeSITeIbHOCTH IPUMEHUTEIIBHO
K pPa3JIM4YHBIM 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,
9.4II-o/c 9.5II-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

O6cy>xaeHne 1o Bompocam
JEKIUU

Pa3pabotka rioccapus
3anoiHeHue  CpaBHUTEIbHBIX
TaOIuIL

TectupoBanue

YceTHBII onpoc

JIUKTaHT Ha HCIIOJIb30BaHUE
apryMeHTOB, OHOJIOTHYECKON
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBunyanbHas
CaMOCTOSITeNIbHAs paboTa
IIpencraBinenue pe3ynbTaToOB
MPaKTUYECKUX padboT
KonrtpomnbHbie paboThl
Beinonnenue 3a1aHUI
MPOMEKYTOYHOM aTTeCTallMU

OK 02. Hcnonbp30BaTh
COBpPEMEHHBIE CPEZICTBA
MIOWCKa, aHaJI13a

U MHTEPIIPETAIIUN
uHdopmanuu,

U MH(OpMAITOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3a/1a4 mpoQecCHOHANTBHON
JeSITeITbHOCTH

Temsr 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, 9.5I1-o/c, 10.1,

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

OuenuBaemasi AMCKycCHUs IO
BONIPOCaM JIEKIIUU

Pa3paboTka MeHTaTbHON
KapThl B MUHU TPYyIIIax
BrimonHenue u 3ammra
nabopaTopHbBIX paboT
[IpencraBinenue pe3ynbTaTOB
NPaKTUYECKUX paboT
[IpencraBienue yCTHBIX
COOOIICHUH C Mpe3eHTaINeH,
MOJITOTOBJICHHBIX O MEPEUHIO
HCTOYHHUKOB,
PEKOMEHI0BaHHBIX
npenoaaBaTesieM

OK 04. 5ddexTruBHO
B3aMMO/JICHCTBOBATh U
paboTaTh B KOJIJIEKTUBE U
KOMaH e

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OOcy>k1eHHe 1Mo BOIIpocam
JICKIIUH

[IpencraBienue  pe3ynbTaTOB
NPaKTUYECKUX paboT

OK 07. ConetictBoBaTh

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3,

OO6cyxaeHue mo Borpocam
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COXPAHEHHUIO OKpYyXKarolen
Cpellbl, pecypcocOepexeHmIo,
MPUMEHSTH 3HAHUS

00 U3MEHEHNU KJINMATa,
HPUHIUITBI OEPEXKINBOTO
MPOU3BOACTBA, P (HEKTUBHO
JIECTBOBATh

B UpE3BBIYAITHBIX CUTYyAIUIX

4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 82, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.311-0/c, 11.111-0/c

JEKIHUH
Pa3paboTtka rioccapus
3anojiHEHUE  CPABHUTEIIbHBIX
Ta0IHIL

TectupoBanue

YcTHbIN onpoc

JIMKTaHT Ha WCIOJb30BaHUE
apTyYMEHTOB, OHOJIOTHYECKOM
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBuayanbHas
caMoCTOsTeNIbHAs paboTa
[IpencraBienue pe3ysnbTaTOB
NPaKTUYECKUX paboT
KoHTponbHbIe paboThI
Brinonnenue 3amanuit
MPOMEKYTOUHON aTTECTAIUU

1K 1.4. PazpabaTbiBaTh 1
OCYIIECTBIIAThH
TEXHOJIOTUYECKHE TPOLIECCHI
YCTAQHOBKH JIOTIOJTHUTEIIEHOTO
o0opyaoBaHus HA
aBTOTPAHCIIOPTHBIE CPEJICTBA.

Tewmsr 2.1 -2.3,3.1- 3.3, 4.1-
43,51-54,6.1-6.3,7.1-7.3,

3anojIHEHUEe  CPaBHUTEJIBHBIX
Ta0IHIL

TectupoBanue

VYcTHbIN onpoc

JIMKTaHT Ha WCIHOJb30BaHUE
apTyYMEHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBuayanbHas
CaMOCTOSITe)IbHAs paboTa
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