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PaGouass mporpamma oOmieoOpa3zoBarensHoro ydebnoro mnpeamera OVYILO8 buomnorus
MpeHa3HaueHa JJii OCBOCHMsI OCHOBHOW mpodeccroHanbHO oOpazoBatenbHOM mporpammbl CIIO Ha
6a3e OCHOBHOTO 00I1Iero 00pa30BaHMs C MOJYUYEHUEM CPEIHETO 00IIero 00pa3oBaHusl.

PaGouas mporpamma pa3paboTaHa Ha OcHOBEe TpeOoBaHHil DenepalbHOrO TOCYAAPCTBEHHOTO
oOpa3oBarenbHOro craHjgapra cpegHero oo6bmero ooOpazoBanus (PI'OC COO), DenepanbHOTrO
rOCy/IapCTBEHHOI'O  00pa30BaTeIbHOIO CTAaHJapTa CpelHero MnpodeccHOHAIBHOTO 00pa3oBaHUS,
MOATOTOBKU CIEIUATMCTOB CPEIHET0 3BeHa Mo crenuanbHocTu 13.02.12 DnexTpudeckue CTaHIuM, CETH,
WX peneiiHas 3aluTa U aBTOMATHU3alus, YTBEPKIEHHOro MpHKazoM MunnpocBemenus Poccun ot
15.11.2023 N864 (®I'OC CIIO), denepanbHO 00pa30BaTEIBHOM MPOTpaMMBbl CpPEIHEro 0O0IIero
o0pa3oBaHMs, YTBEPKJACHHOM MpuKkazoM MunucTepcTBa npocBerieHuss PO ot 18.05.2023 Ne371 (POIT)
U ¢ yu4€TOM MNpPUMEpPHON pabouel mporpamMmbl 00IIe00pa3oBaTebHON AUCHUIUIMHBL «buomorus» nms
npodeccnoHanbHBIX 00pa30BaTENbHBIX OPraHM3AlMi - yTBEPKIEHHON Ha 3acemanuu [legarornyeckoro
cosera ®I'BOY JITIO UPIIO npotokosnom Ne6/2025 ot «18» anpens 2025 roxa.
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A.E. boukuna»
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIMEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEAMETA «bHOJIOI' U51»

YyeOnplli mnpeamer «buosorus» SABIAETCS YacThlO 00SA3aTENbHOM MNPEAMETHOW 00JacTh
«EctectBenno-nayunsie npeamers» @I'OC cpennero obmero oopazoBaHusl.

B mnpodeccuonanbHbix 00pa30BaTENbHBIX OpPraHU3AlMAX, PEATU3YIOUUX 00pa30BaTEIbHYIO
nporpamMmy cpeanero oomero obpazoBanus B npezaenax ocBoeHus OIIOII-IT CIIO na 6a3e 0CHOBHOTO
obuiero oOpa3oBaHus, yueOHbIH mpeameT «buonorus» wusydaercss B 00mIe00pa30BaTEILHOM IIHKIIE
yuebHoro OITOII-IT CITO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHMs C MOITYYCHHEM CPEIHETro OO0IIero
obpazoBanus (CII1O).

B yueOnpix mmanax CIIO yueOHbIi  mpenmer  «bHOJOTHS» BXOAUT B COCTaB
o011eo0pa3oBaTeIbHbIX YU€OHBIX TPEIMETOB U U3y4aeTcs Ha 0a30BOM ypOBHE.

[Tporpamma pa3paborana Ha ocHoBe TpeOoBanmii PI'OC cpeanero obmero oOpa3oBaHws,
MPEIbSABISEMBIX K CTPYKTYpE, COACPKAHUIO M pe3ysibTaTaM OCBOEHUs yueOHoro npeamera «bruonorusy.

[lenp wu3ydenuss yuyebHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJICHUE
00y4aroIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aluy )KUBBIX CUCTEM Pa3HOrO paHra
¥ IpHOOpETEeHNE YMEHUI HCIIONIh30BaTh 3TH 3HAHUS JIJIS TPAMOTHBIX JCHCTBHIA B OTHOIICHUH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS Pa3IMYHbIX KU3HEHHBIX MPOOIEM.

Joctumxkenne Tend w3ydeHHs ydeOHoro mpenmera «buomorus» Ha 0a30BOM  ypOBHE
o0ecreunBaeTcs peleHueM CIeAYyoInX 3a1ay:

- OCBOCHHE OOYYAIONIMMHKCSI CHUCTEMBbl 3HAHUH O OWOJIOTMYECKUX TEOPHUAX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUiIax, CIYXallUX OCHOBOW A (OpPMHUpPOBAHUS MPEACTABICHUI O
€CTECTBCHHO-HAYYHOH KapTUHE MHUpPA, O METOJaX HAYYHOTO IO3HAHUS, CTPOCHHH, MHOTOOOpasuu W
O0COOCHHOCTSIX )KMBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aIUH, BBIIAIOMIUXCS OTKPBITHIX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

- dopMupoBaHre y OOy4yaroUmMXcs [IO3HABATEIbHBIX, HHTEIUIEKTYAIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH B IpoIllecce aHAJIM3a JAaHHBIX O MyTAX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJISIIOB, HJICH U
MOJIXO0JIOB K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allny;

- CTaHOBJICHUE Yy OOydJaromuxcs OOMmer KylnbTyphl, (YHKIIMOHAJIHHOW TPAMOTHOCTH, Pa3BUTHE
YMEHHI OOBSCHATH U OIICHUBATH SIBICHUS OKPYXKAIOIIETO MUPA )KMBOW MPUPOJIBI HA OCHOBAHUM 3HAHUN U
OTIBITA, MTOJIYYCHHBIX TIPH U3YICHUH OUOJIOTHH;

- dbopMupoBaHre y 00y4arOIMIUXCS YMEHUNH WILTIOCTPUPOBATh 3HAUEHHE OMONIOTUYECKUX 3HAHUN B
MPAKTUYECKOW JCATCIILHOCTH YeJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEAWIIMHCKUX TEXHOJIOTHH H
arpoOMOTEXHOJIOTHI;

- BOCIIUTAaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM KHBOM  IPUPOJIHI,
HE0OXOIMMOCTH OEpeXKHOr0 OTHOIIEHHUS K Hel, COOMIOJEHUS STUYECKUX HOPM MpU TPOBEIACHHUU
OMOJIOTHYECKUX MCCIIEIOBAHUM;

- OCO3HAHHE IIEHHOCTH OHMOJOTHYECKHX 3HAHUW JUIS TIOBBIIICHUS YPOBHS JKOJIOTUYECKOM
KYJBTYPBI, 711 (JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHS,

- NIPUMEHEHUE PUOOPETEHHBIX 3HAHUU 51 YMEHHUI B ITIOBCEIHEBHOM JKU3HU
IUTSL OLIEHKH TIOCJICIICTBUI CBOECH JIEATEILHOCTH 110 OTHOIICHUIO K OKPYKaIOIIeH cpesie,

COOCTBEHHOMY 3/10pOBBIO, 0OOCHOBAaHHUE U COOJIIOICHHE Mep MPOPHIAKTUKY 3a00JIeBaHU.

B mporpammy BKIIIOUYEHO co/epKaHHE, HAIpaBICHHOE Ha (OPMHUPOBAHUE Yy CTYIACHTOB OOIIUX
KOMITETEHIIM B KOHTEKCTE OOecIeueHUs] €IUHCTBA COJIEpP’KaHUs BOCIUTATENHHOW  JIEATEIHHOCTH,
HeoOxoaumbIx st kagecTBeHHOTo ocBoeHus: OITOII-IT CIIO Ha 6a3e 0CHOBHOTO OOITIETO 00pa30oBaHUs C
MIOJTyYEHHUEM CPEIHEro 00Iero oopa3oBaHus.

N3yuenune obmieoOpazoBarenbHON yuyeOHOTO npeameTa «buomorusy 3aBepiaeTcsi MOIBEICHHEM
uTOroB B ¢opme nudepeHInpoBaHHOTO 3a4eTa B pamMKax MPOMEKYTOYHOW aTTecTallid CTYACHTOB B
nporecce ocBoenust OIIOII-IT CITO ¢ monyuenueM cpeaHero odmero oopa3oBaHusl.



2. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA OBIHIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O ITPE/JIMETA «BUOJIOI'US»
B COOTBETCTBHUHU C ®T'OC CITIO U HA OCHOBE ®I'0OC COO

B pamkax nporpammer yyeOHoro npeamera OVIL.08 buosnorus oGy4aromumucs ocBauBatotcsi obmme xommeteHuuu (OK) B cOOTBETCTBHH C
®dI'OC CIIO, Ha ocHoBe MeTtanpeameTHbix (MP), mpenmetHbIx 11 6a3oBoro ypoBHs usydeHus (I1P6) pe3yabTaToB B COOTBETCTBUU C TPEOOBAHHUSIMHU

P10C COO:
Kon u IInanupyembie pe3yjbTaTbl OCBOCHHS JHCHUIIIHHBI
HAaHMEHOBaHHe
(])OpMI/IpyeMbI“X OGmmue JAucuunimHapHbie
KOMIIeTCHIUH

OK 01. Beibupats
CIIOCOOBI PeLICHUS
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
IPUMEHHUTEIBHO

K Pa3INIHBIM
KOHTEKCTaM

JIMIHOCTHBIE Pe3yIbTATHI JIOJDKHBI OTPAXKaTh B YACTH:
TPYJAOBOTO BOCIIUTAHUS:

- TOTOBHOCTb K TPY/ly, OCO3HaHHE [IEHHOCTH MacCTePCTBA,
TpYyIOIo0ue;

- TOTOBHOCTh K aKTUBHOM J€ATEILHOCTH TEXHOJOTHUYECKOM
U COLMaJIbHON HAMpaBIEHHOCTH, CIIOCOOHOCTD
WHUITUUPOBATH, INITAHUPOBATH M CAMOCTOSATEIHHO BHITIOTHATE
TaKylo JAeSITeNTbHOCTD;

- UHTEpEC K pa3Iu4HbIM cepam npodecCuOoHaTbHON
JIeITEIIbHOCTH.

MertanpeamMeTHbIE pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnaseHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEILHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOATEIHHO (DOPMYIIHPOBATH U aKTYATH3UPOBATH
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK WM OCHOBAHHUS
JUTSL CpaBHEHUSI, Ki1accu(UKauyu U 00001IeHNS;

- ONIPEJIEIISITH MEJN JIeATEIIbHOCTH, 3a/1aBaTh MapaMeTPhI

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS

B PacCMaTPUBACMBIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBHI B ICSITEIIBHOCTD, OIICHUBATH
COOTBETCTBUE PE3YJIHTATOB IEJISIM, OIICHUBATHh PUCKHU

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHH

B CUCTEME HAay4YHOTO 3HaHUS; PYHKIMOHAIBHON rPaMOTHOCTH
YeJloBeKa JJIs PEeLIeHUs KU3HEHHBIX MPoOJIeM.

ITP6 2. ChopMupoBaHHOCTH YMEHHUS PACKPBIBATH COJIEPKaHUE
OCHOBOINOJIArarux ONOJIOrnYeCKUX TEPMUHOB U IOHSITUMN:
KU3Hb, KJIETKa, TKaHb, OPTaH, OPTaHU3M, BUJI, TTOMYIISALINS,
IKocHcTeMa, OMoIeHo03, Ouocepa; MeTabon3M (0OMEH BEIIECTB
U TIpeBpallleHne YHEPTHH ), TOMEOocTa3 (CaMOperymsius),
OurocuHTe3 OenKa, CTPYKTypHasi OpraHU3alus )KUBbIX CUCTEM,
JUCKPETHOCTD, CAMOPETYJIALUS, CAMOBOCIIPOU3BEICHUE
(penpoaykius), HACIEACTBEHHOCTh, N3MEHUYUBOCTb,
9HEPro3aBUCUMOCTD, POCT M Pa3BUTHE, YPOBHEBAsI OPraHU3AIINA.
[1P6 3. CpopmMHupoBaHHOCTH YMEHHUS PACKPBIBAThH COJIEPIKaHUE
OCHOBOTOJIAralouX OMOIOTHYECKUX TEOPU U TUIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MyTallMOHHOM, SBOJIOIIMOHHOM,
MIPOUCXOXKACHHUSI )KU3HU U YETIOBEKa.

[1P6 4. CpopmMHupoBaHHOCTH YMEHHUS PACKPHIBAThH
OCHOBOIIOJIAraloIMe OMOJIOTNYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Menpemns, T. Moprana, H.J. BaBunoga, 3. I'ekkens,

@. Mromnepa, K. Bapa), rpaHuiibl iX TPUMEHUMOCTH K >KUBBIM
CUCTEMaM.

ITPG 5. ITpuoOpeTeHue onbITa MPUMEHEHUSI OCHOBHBIX METOJIOB
Hay4YHOTO MO3HAHUS, UCTIOIb3YEMbIX B OMOJIOrHU: HAOIIOIeHUS
Y OMHCAHUS KUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUI; OpraHu3aluu
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MMOCJIEACTBUN NESITCILHOCTH;

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIAJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEILCKON

Y TIPOCKTHOM JIeATEIILHOCTH, HABBIKAMU Pa3pEIICHUS
npo0Jem;

- BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBSI3U

U aKTyaJTu3UpOBATh 33]1a4y, BBIIBUTATh TUTIOTE3Y

€e pelIeHHs], HAXOUTh apryMEHTHI JJI JOKa3aTeIbCTBA
CBOMIX YTBEPXKJICHUM, 3a]]aBaTh MApaMETPhl U KPUTEPUU
pEIICHUS;

- aHAJTM3UPOBATH MOJIYYCHHBIC B X0JIC PEIICHUS 3a1a91
pe3yNbTaThl, KPUTHYECKH OIICHUBATh UX JTOCTOBEPHOCTb,
MPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;
pa3palaThIBaTh IJIaH PEIICHUS IPOOIEMBI C YI€TOM aHaIu3a
UMEIOIUXCS MAaTEPUATTBHBIX M HEMaTEPHAIILHBIX PECYPCOB;
-- YMETh MEPEHOCUTH 3HAaHUS B TTO3HABATEIbHYIO

U TIPAaKTHYECKYIO 00JIACTH KU3HEACITCITLHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0OJacTen;

- BBIIBUTATh HOBBIC UJICH, MIpEeIaraTh OpUTHHAIbHBIC
MOJIXOJTBI U PEIICHUSI.

U TIPOBEJICHHS OMOJIOTMYECKOT0 IKCTIEPUMEHTA, BBIIBIKCHHS
THITOTE3, BEISIBIICHUS 3aBHCUMOCTH MEXKIY HCCIIeyeMbIMU
BEIMYMHAMU, OOBSICHEHHS MTOJTyYCHHBIX PE3YJIbTATOB

¥ GOpPMYJIMPOBAHUS BHIBOJIOB C UCIIOIB30BAHUEM HAYYHBIX
MIOHATUN, TCOPUU U 3aKOHOB.

I1P6 6. ChopMHUPOBaHHOCTh YMEHHS BBIIENATH CYIICCTBEHHBIC
MIPU3HAKH BUPYCOB, KIETOK MPOKAPUOT U IYKAPHUOT;
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB,
OHMOTEOIIEHO30B U YKOCUCTEM; 0COOEHHOCTH MPOLECCOB OOMEHA
BEIIIECTB M MIPEBPAILCHHS SHEPTHH B KIIETKe, (POTOCHHTE3A,
TUTACTHYECKOTO M SHEPTETHYECKOr0 0OMEHA, XeMOCHHTE3a,
MHTO3a, Mel03a, OTUIOIOTBOPEHUS, PAa3BUTHS U Pa3MHOXKCHUS,
VHIMBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), 00pbOBI 3a
CYIIECTBOBAHHE, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHus,
pUCIIOCOOTICHHOCTH OPTaHU3MOB K Cpejie OOUTaHUS, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIOT'€HHBIX U3MEHEHUH

B DKOCHCTEMaX CBOEH MECTHOCTH,

KPYrOBOpOTa BEILIECTB U MIPEBpallleHre SHeprun B Ouocdepe.
[1P6 7. CpopmMupoBaHHOCTH YMEHHUS IPUMEHSTH [1OJIy4E€HHBIE
3HaHUSA U1 00BACHEHUS OMOJIOTHYECKUX TPOLIECCOB U SIBJIICHUI,
JUTSL IPUHSITHSI TPAKTHYECKUX PEHICHUH B IIOBCETHEBHON JKU3HU

C LIeJblo obecreyeHus: 0€30IacHOCTH CBOETO 370POBbS U
3JI0POBBSI OKPYKAIOIIUX JIFOJIEH, COOTIOIEHUS 3/I0pPOBOTO 00pasa
KHU3HH, HOPM IPaMOTHOTO MOBEJICHHSI B OKPY’KaIOLIe MPUPOJTHOM
cpeze; MOHUMaHNe He0OX0MMOCTH HCITOJIb30BAHHS JJOCTHKEHHUH
COBPEMEHHOM OMOJIOrUU 1 OMOTEXHOJIOTHH [T palliOHATIBLHOTO
MIPUPOIOTIOITBE30BAHHS.

I1P6 8. CpopMHPOBaHHOCTh YMEHHS pelIaTh OMOIOTHYECKHEe
3aJ]auM, COCTABIISTh TCHOTHITMIECKHE CXEMbI CKPETIIUBAHHS

JUISL Pa3HbIX THIIOB HACJIEIOBAHUS IPU3HAKOB Y OPraHU3MOB,
COCTABIISITH CXEMBI TIEpPEHOCA BEUIECTB U SJHEPTUH B SKOCHCTEMAX
(uenu MUTaHMS, MUIIEBbIE CETH).

I[IP6 9. CdopmMupoBaHHOCTh YMEHHMH KpPUTHYECKH OLIEHUBATh
nHPOpPMALMI0  OMOJIOTUYECKOTO  COJEPKaHMsl, BKIIOYAIOUIYIO




[ICEBJJOHAYYHbIE 3HAHUSA M3 PA3JIUYHBIX HCTOYHHUKOB (CpEICTBa
MaccoBOoW HMH(OpPMaLUKM, HAy4YHO-IIOMYJIAPHBIE MaTepUallbl);
HUHTEPIPETUPOBATH TUYECKUE ACIIEKTBI COBPEMEHHBIX
UCCIEeIOBaHUH B OWOJIOTMM, MeAMLUHE, OHOTEXHOJOIUH;
paccmarpuBaTh  IJVIOOANbHBIE  JKOJOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (OpPMHUPOBaTH IO OTHOIIEHUIO K HHUM
COOCTBEHHYIO MO3HIIHIO.

I1P6 10. CpopmMupoBaHHOCTh yYMEHHMH co37aBaTb COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOIIEHMSI Ha OCHOBE OMOJIOIMUYECKOMN
UHPOpPMALIMM M3  HECKOJBKMX  HMCTOYHUKOB,  I'PaMOTHO
VCII0JIb30BaTh NOHATUHHBIN amnmnapar 0MoJoruu

OK 02.
Hcnonws3oBarts
COBpPEMEHHBIE
CpeAcTBa  TIOWCKa,
aHanmm3a

U HUHTEPIpETanuu
uHpOpMaLUu

U MH(POpPMAIMOHHbIE
TEXHOJIOTUH JuIs
BBITTOJIHEHHST 337124
npodeccuoHaNbHOM
JeSITeTbHOCTH

JIMYyHOCTHBIE pE3yNbTaThl [JOJDKHBI OTpa)kaTb B YAaCTH:
[EHHOCTH HAYYHOTO ITO3HAHHS:

-c(hopMHUPOBAHHOCTH MHMPOBO33PEHHs, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOMN
NPakTUKH,  OCHOBAaHHOIO  Ha  Juaiore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B MIOJIMKYJIBTYPHOM MHpE.

MertarnpenMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
OBnajieHNe yHUBEPCAIbHBIMU yU4E€OHBIMH MO3HABATEIbHBIMU
JNEUCTBUSIMU:

B) paboTta ¢ uHpopmaruei:

- BJaAeTh  HAaBBIKAMHU  TOJy4YeHHs  UHOpMaluu
U3  HUCTOYHUKOB  pasHbIX  THUIIOB,  CaMOCTOSITEIbHO
OCYIIECTBIIATh TIOHCK, aHaJIn3, CHUCTEMATH3ALNIO

U MHTEPIPETALNI0 HHPOPMALIUU PA3IUYHBIX BUAOB U (HOpM
MpeJICTaBICHMUS,

- OIIGHHWBATh JOCTOBEPHOCTH, JETHTUMHOCTh HH(MOpPMAIHH,
€€ COOTBETCTBHE MMPABOBBIM U MOPAJIILHO-3TUYECKUM HOpMaMm

I1P6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POIU OUOIOTHH

B CHCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOW TPaMOTHOCTH
YeJIOBEKa ISl PELICHUs )KU3HEHHBIX NTPO0JIeM.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS NPUMEHSTH I[OJIYYEHHbIE
3HaHUS U1 OOBSICHEHHs] OMOJIOTMYECKUX IPOLECCOB U SIBICHUM,
JUTSE IPUHSITHS TPAKTHYECKUX PEHICHUH B MIOBCETHEBHON KU3HU

c 1enplo oOecrieyeHHs O€30MAaCHOCTH CBOEro 370pOBbI U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIIOACHHS 3I0pOBOTO 00pasa
KHU3HH, HOPM TPAMOTHOI'O TIOBEJICHUS B OKPY>KAIOLIEH MPUPOIHON
cpeze; MOHMMaHue HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHKEHHN
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTUH Ul palOHaJILHOTO
MIPUPOIOTIOITB30BAHHS.

I1P6 10. ChopmMHupOBaHHOCTh yYMEHHMH co37aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE OMOJIOrMYECcKOM
uHboOpMalUM M3  HECKOJbKUX  HCTOYHUKOB,  I'PaMOTHO
WCIOJIb30BaTh MOHSITUIMHBIN anmapar Ouosoruu

OK 04. DddexTrBHO
B3alMOJIEMCTBOBATE
U paboTathb

B KOJIJIEKTHBE

U KOMaH/ie

JIM4YHOCTHBIE pe3yibTaTbl HNOJODKHBI OTpPAXaTb B YaCTHU:

OECHHOCTH HAYYHOI'0 IIO3HAaHHWA: OCO3HAHUC [NCHHOCTHU
HaquOfI ACATCIIbHOCTH, T'OTOBHOCTB OCYIICCTBJIATDH
IMPOCKTHYIO n HCCIICA0BATECIBCKYIO JCATCIIBHOCTD

WHJVBHYaJIbHO U B IPYyIIIE.

ITPG 5. IlpuobpeTeHre OmMbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
Hay4YHOTO TTO3HAHUS, UCTIOJIb3yEeMbIX B OMOJIOTHH: HAOIIOJACHUS U
OMMCaHUs )KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI; OpraHu3aluu u
MpoBeJeHUSI  OMOJIOTMYECKOTO0  AKCIIEPUMEHTA,  BBIIBUKCHUS
TUIIOTE3, BBIBICHUS 3aBHCHMOCTH MEXJIY HCCIETyEMbIMU




MertanpeaMeTHbIe pe3yIbTaThl IOJDKHBI OTPAXaTh:
OgnageHue YHUBEPCATbHBIMHU KOMMYHHUKATHBHBIMHU
JCUCTBUSIMU:

0) cCOBMECTHAs I€SITEIIbHOCTD:

- MIOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHTHON

Y UHIUBUIyaJIbHOW pabOTHI;

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 ©¢ [OCTIKCHHIO: COCTaBIATh IIaH  JICHCTBHIA,
pacupenensatb pojad € YYeTOM MHEHUW YYaCTHUKOB

00CYyKJ1aTh pe3ylbTaThl COBMECTHOM pabOThI

BEIMYMHAMU, OOBSICHEHHS MTOJTyYCHHBIX PE3YJIbTATOB
U (opMynupoBaHMsS BBIBOJAOB C HCIOJIB30BAHUEM HAay4HBIX
MIOHSATUM, TEOPUN U 3aKOHOB

OK 07.
CopeiicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu

CpeIbl,
pecypcocoepekeHn
10, MIPUMEHSITh
3HAHUS

00 W3MEHEHUU
KJTUMaTa, TPHHIIAITBI
OepexIINBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUATHBIX
CUTYaITUSIX

JlnyHOCTHBIE pe3yabTaThl JOJKHBI OTpa)kaTb B YaCTHU:
HKOJIOTMYECKOTO  BOCHUTaHHUS: -  C(POPMHUPOBAHHOCTH
3KOJIOTUYECKOU KYJIbTYpPbl, IOHUMaHUE BIMSHUSA COLMATBHO-
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE IIPUPOIHOM

U COILMATBbHON Cpefbl, OCO3HAHUE TJI00AIBHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEM;

- IUIAaHMPOBAaHHWE W  OCYUIECTBIEHUE  JACHCTBUH B
OKpYKalolllel Cpefe Ha OCHOBE 3HAHUS €€ YCTOMYMBOIO
pPa3BUTHS YEIIOBEUECTBA;

- AaKTUBHOE HENpHUATHE JCHCTBUH,
OKpYXKarollleu cpee;

- yMEHHeE MIPOTHO3UPOBATH HeOIaronpusiTHhIC
HKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX JTEHCTBUM,
MpeaoTBpaniaTh ux;

- paclldpeHue OmbITa
HaIpPaBJIE€HHOCTH.
MeranpeameTHble pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnanenue YHUBEPCATbHBIMHU KOMMYHUKATHBHBIMHU
JEUCTBUSIMU:

0) cCOBMECTHasI IESITEIbHOCTb:

- TMOHUMATh M UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOU
Y MHIUBUIYaJIbHOM paboTHI;
- TNpUHUMATh  IeNU

IMPUHOCAIINX BpPECI

JIESATEIbHOCTH  DKOJIOTMYSCKOM

COBMECTHOI JEATEIILHOCTH,

I1P6 5. IlpuoOpereHue ombiTa MPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO IMO3HAHMSI, UCTIOJIb3YEMbIX B OMOJIOTHU: HAOIIOICHUS

Y OIHCAHUS KHUBBIX CHCTEM, TPOIIECCOB U SBJICHUI; OpraHU3allu
¥ TPOBEACHUS OWOJOTHYECKOTO HKCIEPUMEHTA, BBIIBHKCHUS
TUIIOTE3, BBIBIEHUS 3aBUCHUMOCTH MEXIY HCCIEIyeMbIMH
BEIIMYMHAMH, OOBSICHEHHS MTOTyYEeHHBIX PE3YyIIbTaTOB

U (GOpMYyIUPOBaHUS BBHIBOJOB C HCIOJIB30BAHUEM HAYYHBIX
MIOHATUN, TEOPUN U 3aKOHOB.

I1P6 6. CchopMupOBaHHOCTb YMEHHS BBIIEIATH CYIIECTBEHHBIE
MPHU3HAKK  BHPYCOB, KIETOK NPOKApUOT W  DYKAPHOT;
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreoLeH030B U IKOCHCTEM; OCOOEHHOCTH IPOLIECCOB OOMEHa
BEIIECTB M TNPEBpAllleHUs] HPHEPIUU B KIETKe, (OTOCHHTE3A,
TUTACTUYECKOTO W DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, Mel03a, OIJIOJOTBOPEHMS, Pa3BUTUS M DPAa3MHOXKEHUS,
WHIUBUAYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTreHe3a), 60pbObI

3a CyLIeCTBOBaHHME, €CTECTBEHHOrO OTOOpa, BUA000pa30BaHMUS,
MPHUCIIOCOOJICHHOCTH OPTraHW3MOB K cpele OOWTaHWS, BIMSHUS
KOMIIOHEHTOB HKOCUCTEM, AQHTPOIIOTEHHBIX ~ HM3MEHEHHH
B DKOCHCTEMax CBOECH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPEBpaIleHUE SHEPTHH B Obrocdepe.

I[IP6 7. CdopMHUPOBAaHHOCTh YMEHHUS TPHUMEHSTH MOTYYCHHBIC
3HaHUS U1 OOBICHEHHs] OMOJIOTHYECKUX IMPOLECCOB U SIBICHUH,
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OpraHU30BBIBAThH u KOOPJIUHUPOBATH JIEUCTBUS
0 €€ JIOCTIKEHHUIO: COCTaBIIATh IUJIaH  JICWCTBUH,
pacupenensaTb poiad € YYEeTOM MHEHUUA YYaCTHUKOB
00CyXJaTh pe3yIbTaTbl COBMECTHOM paboThI

JUTSL TIPUHSATHS TPAKTHYECKUX PEHICHWA B MOBCEAHEBHOW KU3HU
c uenbto obecriedeHuss O€30MACHOCTH CBOETO 3J0POBbS U
3JI0POBbsI OKPYKAIOUIMX JIIOJCH, COOMIOCHUS 37I0pOBOTO o0Opasa
YKU3HU, HOPM TPaMOTHOT'O MTOBEICHUS B OKPYKaoIel MPUPOAHON
cpeze; MOHMMaHUuEe HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHKECHHNA
COBPEMEHHOM OHOJOrMM U OUOTEXHOJOTHI ISl PalOHAIBHOTO
IPUPOIOTIONIB30BAHHS

B pamkax nporpammsl yue6Horo npeamera OYII.08 buonorus, popmupyercst BOCIUTATENbHBIN TOTEHIIMAT SKOJIOIMYECKOT0 BOCIIUTAHMSI, LIEHHOCTEN
HAy4YHOT'O MO3HAHUS - 1IEJIEBBIX OPUEHTHPOB BOCIMUTAHUS, BAPMATUBHBIX OPUEHTHPOB BOCIMTAHUS, OTPAKAOLIME CHeUU(UKY CIIEHUAbHOCTH, Yepes
COZIePIKATEIBHYIO YaCTh BOCIUTATEIBHON NesITeIbHOCTH Moayaei: «O0pa3oBarenbHas AeATeNbHOCTEY, «Opranu3anus mpeJMeTHO-TPOCTPAHCTBEHHON

cpeabD».




3. CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEAMETA «bHOJIOI USI»

Haumenosanue PaboTa oOyuaronuxcst BO B3aUMOJEHCTBUU C Pacnpenenenue o0s3aTeIbHON HArpy3Kku 1o
WNupexe y4eOHOTO = IpenojaBaTesieM KypcaM U cemMecTpaMm (4ac B CEMECTD)
npeaMera a S [IpodeccuonanbHO
| F OcHoBHOE conepkaHue OPUEHTUPOBAHHOE 5
N—
= g coJIepyKaHue 8 2
o B TOM 4HCJIE s Q
= |z N
= <
§ g = = = . 2 = 1 xkypc 2 Kypc 3 Kypc 4 xypc
5 | = E |5 = |5 S| 8| 1] 2]3]4]5]6]|7]3
) S = te) S = O ot =
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o O o =} ) o o 5 o o <
2] = o o o o & =
g | g S > 2 % > < = 9| &
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= = = =
OVII. 08 BuoJsiorus a3 72 49 9 - 6 6 - 4 72
Koncynbranus - 76
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aTrecranmsi (4ac.)
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3.1 TemaTn4yeckoe NJIAHHPOBaHKME 001IE00PA30BATETBHOTO Y4eOHOI0 MPeaMeTa

HaumenoBanue Copaepxxanue y4yeOHOro MaTepuasia, 1a00paTopHble H NPaKTHYECKHeE 3aHATHSA, O0bem Konsi
pa3aesioB U TeM NPUKJIATHONA MOAYJIb 4acoB KOMIIEeTEeHIIHIi,
(popmupoBanuio
KOTOPBIX
crnoco0cTByer
3JIEMEHT
NMPOrpamMMbl
1 kypc I cemectp
Pa3nen 1. Kiierka — cTpyKTYpHO — QYHKIHMOHAJIbHAS €IMHUIIA )KMBOT0 2 OK 02
Tema 1.1 Cooeporcanue yuednozo mamepuana 2
buonorus buonorus — Hayka o kuBoil mpupome. CBsi3u OHOJOTHH C OOIIECTBEHHBIMU,
B cucteMe HayK. OOIIas | TeXHUYECKUMH U JIPYTHMH €CTECTBEHHBIMU HayKamu, (Guitocodueii, peiurueii, STHKOI,
XapaKTEPUCTHKA )KU3HU | 5CTETUKON u mnpaBoMm. Ponp Ouonmorun B (HOpMHUPOBAHMHM COBPEMEHHOW Hay4dHOU
KapTUHbI Mupa. Crucrema OMONIOrMYECKUX HaYK.
MeToapl TO3HaHMS KHBOW TpUPOILl  (HAOIIOAEHHE, OSKCIEPUMEHT, OIHCaHUE, 2/2
WU3MEpPEHHe, KIacCu(PUKAINsI, MOJICTUPOBAHNE, CTATUCTUYECKAsE 00padOTKa JaHHBIX).
XKusble cuctempl (6MOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTIHYHME KUBBIX
CHCTEM OT HeopraHudeckoi npupobsl. CBOHCTBa GMOCKCTEM M UX pa3HOOOpasHe.
YpoBHM  opraHuMzalMu ~ OMOCHUCTEM:  MOJIEKYJISPHO-T€HETUYECKUH,  KIJIETOUHBIMH,
OpraHu3MEHHbIH, MOMYISIIIMOHHO-BUIOBON, SKOCUCTEMHBIH (OMO - T€0LIeHOTUYECKHA),
6urochepHbIit
Pa3nes 2. XuMnueckmii cOCTaB M CTPOEHUE KJIETKH 8 OK 02, OK 04
Tema 2.1 Cooeporcanue yuedno2o mamepuana 4
XUMHUYECKUN COCTaB XUMUYECKUN COCTaB KJIETKU. XMUMHUYECKHE SJIEMEHTBI: MAKPO3JIEMEHTHI, 2/4
KjeTku. Bona MUKpO3JeMEHTHI. Bosia 1 MuHepanbHble BemecTBa. OyHKIIMK BOABI 1 MUHEPAJIbHBIX
U MUHepaibHbIE BeniecTs B kietke. [lonnep:kanue ocMoTuyeckoro 6agaHca
BELICCTBA IIpakTnyeckoe 3ansaTue Nel. 2/6
buonoruueckas pojab MUHEpPaIbHBIX BEIIECTB B 00E€CIIEUEHUH KU3HEACITETbHOCTH
OpPraHu3MOB, ITPOSIBJICHUS IMcOaTIaHCca MUHEPAJIbHBIX 3JIEMEHTOB.
Tema 2.2 Cooepicanue yuedbnozo mamepuana 2
CrtpyKTypHO- [Mutonorus — Hayka o kierke. Kierounas teopust — npuMep B3aUMOJECHCTBUS UAEH U
byHKIIMOHATbHAS (GakTOB B HAyYHOM MO3HAHUHU. MeTo1bl U3yUEHHS KIETKH.
OpraHM3aIus KIETOK Knerka xak nenocTHas »uBas cHUCTeMa. THUIBI KIETOK: JYKapUOTHYECKAs W 2/8

npokaprotudeckas. OCOOCHHOCTH CTPOEHUS MPOKAPUOTHYECKON KieTku. Kierounas
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cteHka Oaktepuii. CTpoeHHE JSyKapHOTHYEeCKOW KIeTKH. (OCHOBHBIC OTIHUYHS
PacTUTENBHOM, )KUBOTHOM M rprOHON KiIeTKU. [lmasmaTudeckas MmeMOpaHa, €e CBOWCTBA
u ¢yakiuu. [{utonnasma u ee opranouasl. OgHOMEMOpPaHHBIE OPTaHOWBI KJICTKH:
OIIC, ammapar Tonpmxu, nau3zocomsbl. [lodyaBTOHOMHBIE OpraHOMABI  KIIETKHU:
MUTOXOHJIpUH, TutacTuabl. [IporcxoxaeHrne MUTOXOHAPHUM U miacTul. Buasl mmactu.
HememOpanHbie opraHOMbl KJIETKH: PUOOCOMBI, KJIETOYHBIA UEHTpP, LEHTPUOIIH,
PECHMUKH, XI'YyTHKU. BrimtoueHus. Snpo — perynsatopHbiii neHtp kinetku. CtpoeHue
anpa: siaepHas 000JI04Ka, KaproIyia3Ma, XpOMaTHH, SAPbIIIKO. XpoMocoMbl. Tpancrnopt
BEII[ECTB B KJICTKE.

Tema 2.3 Cooeporcanue yuednozo mamepuana 2
buonornyeckn Baxkubie | benku. CoctaB u  CTpoeHHE O€NKOB. AMMHOKHCIOTBI — MOHOMEpPBI OEJKOB.
XUMUYECKHUE He3zamenuMble W 3aMEHHMbIE aMUHOKHUCIOTHL. AMHUHOKHUCIOTHBIM COCTaB. YPOBHHU
COEIMHEHUS CTPYKTYpbI O€JIIKOBON MOJEKYINbl (EpBUYHAs, BTOPUYHAS, TPETUUYHAS U YETBEPTUYHAS
CTpyKTypa). XUMHYECKHE CBOHCTBa OenkoB. buonornyeckne ¢GyHKIHH OEIKOB.
®epMeHTHl — OHOJOTrHYecKre KaTanuszatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN IICHTP,
cyocrparnas crnemuduanocts. Kodepmentsl. Buramunbl. OTimums ¢GepMeHTOB OT 2/10
HEOPraHMYECKUX KaTalau3aTopoB. YTJEBOJbl: MOHOcCaxapuibl (Tiroko3a, pubo3a u
ne3okcupubo3a), aucaxapuibl (caxapos3a, JIAKTO3a) W ToJHMcaxapuibl (Kpaxmad,
[JIMKOTEH, 11eJUII0J103a). bruonornueckue GyHKIUU yrieBooB. JIMIMHUIBL: TpUTITHLEPUIB,
dbochomunuapl, crepounsl. I'uapodumibHO-THAPOGOOHBIE CBOMCTBA. buonorndyeckue
¢ynkuuu nununoB. CpaBHEHUE YIJIEBOJOB, O€IKOB W JIMIHMIOB KaK HCTOYHHMKOB
sHepruu. HyxnennoBeie kucnotel: JHK w PHK. Hykineotunsr — MoHOMEpPSI
HyKJIeMHOBBIX kucioT. Ctpoenue u pynkuun JHK. Ctpoenne u ¢pynkuun PHK. AT®:
CTpoeHHE U (PyHKIUU
Paznen 3. ZKusHeaesaTeJbHOCTD KJIETKH 6 OK 02, OK 04
Tema 3.1 Cooepicanue yuedbnozo mamepuana 2
OOMeH BelecTB OOmeHn BemiecTB, HIM MeTabomm3M. AccuMUISIUs (TUIACTHYECKH OOMEH) U
Y IIPEBPAILICHHE TUCCUMHIIALMSA (3HepreTuyeckuid oOMeH) — JB€ CTOPOHBI €IMHOro Mpoliecca
JHEPruu metabonu3ma. Ponb 3aKOHOB COXpaHEHMs BeEUIECTBA W HHEPIUM B IMOHUMAaHUH 2/12
B KJIETKE metabonu3ma. Tumbl oOMeHa BemecTB: aBTOTpOoGHBIM u rerepoTpodHbiil. Poib

¢depMeHTOB B OOMEHE BEUIECTB U INPEBPALICHUM HSHEPTUU B KieTke. DOTOCHHTE3.
CseroBas u TeMHOBas (a3bl (oTocuHTe3za. Peakuun Qorocunreza. DPPEeKTUBHOCTD
¢dorocunTe3a. 3HaueHue (GoTOCHMHTE3a I KU3HH Ha 3emie. BiusHue ycnoBuid cpensl
Ha (POTOCHHTE3 U CIOCOOBI MOBBIIEHHUS €r0 NPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.
XeMocuHTe3. XEMOCHHTE3UPYIoIIe OakTepuu. 3HAYCHHE XEMOCHHTE3a Ui JKU3HH Ha
3emute.

12




DHepreTudyeckuii oOMeH B KIeTke. PacmiermieHue BeIIeCTB, BBIACICHUE U
AKKyMYJIMPOBaHUE DHEPTHU B KIIETKE. DTalbl JHEPreTHYECKOro oOMmeHa. [nukonms.
Bpoxxenne u ero Buabl. KuciopogHoe OKHUCIIEHWE, WM KICTOYHOE JbIXaHHE.
OxkucnurensHoe dhochoprmpoBanre. DPHEKTUBHOCTh IHEPTETHIECKOTO OOMEHA

Tema 3.2
Buocunres Oenka

Coodepicanue yuedbnozo mamepuana

Peakumu marpuuyHoro cunte3a. ['enermueckas uHopmanus u JHK. Peanuzamus
reHeTH4YecKol wuHdopmManmuu B KJIETKE. [ ©HETHMYeCKHMid KOJ M €ro CBOMCTBA.
Tpanckpuniust — marpudsablii cuaTe3 PHK. Tpancnsuus — OumocuHTe3 Oenka. DTarbl
tpancisuuu. Konuposanue amuHokucioT. Ponb pubocom B Guocunrese Genka

2/14

IIpakTHyeckoe 3ansaTHE Ne 2.
Pemienue 3a1a4 Ha onpeziesieHHe N0CIe10BaTeIbHOCTH HYKJICOTHI0B.

1/15

Tema 3.3
Bupycsl

Cooeporcanue yuednozo mamepuana

Hexnerounsie ¢opmbl xu3Hu — BHpychl. Mcropus otkpeitusi BupycoB (/. W.
WBanoBckuit). OCOOEHHOCTH CTPOECHHS U KHU3HEHHOTO IMKJIa BUPYcoB. baktepuodaru.
bone3nn pacreHuid, JKMBOTHBIX W YEJIOBEKA, BBbI3bIBAEMBIE BHUpycamu. Bupyc
ummyHogepuiura dyenoBeka (BHUY) — Bo3Oymutens CIIM/a. Ilpodunaktuxa
pacrpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHHHA

1/16

Pa3nes 4. PazMHOkKeHHEe M MHIUBHAYAJIbHOE Pa3BHTHE OPTaHU3MOB

=

Tema 4.1
JKU3HeHHBIN UK
KJIETKHU

Cooeporcanue yuednozo mamepuana

[\9]

Knerounslii 1uki, WIM KU3HEHHbIM LUK KieTku. MHTepdaza m muros. [Iponeccsl,
nporekaromue B uHTepdasze. Perumkamms — peaknuss MatpuuHoro cuHte3a JIHK.
Ctpoenue xpoMocoM. XpOMOCOMHBINM HAbOp — KapuoTHM. JUIIOUIHBIA U TalUIOUIHBIN
XpOMOCOMHBIE HaOopbl. Xpomatuiel. LluTosornueckue OCHOBBI Pa3MHOXKEHUS U
WHIVBUAYAJIIBHOTO Pa3BUTHs OpraHu3MoB. JleneHue kieTku — MuTo3. CTaauyu MHUTO3a.
IIpoueccsl, TPOUCXOASIINE HA PA3HBIX CTAAUIX MUTO3a. BHOJIOTMYECKU CMBICT MUTO3A.
[Tporpammupyemasi ruO€esb KJIETKH - alloITO3

2/18

Tema 4.2
DopMBbI pa3MHOKEHUS
OpraHu3MoOB

Cooeporcanue yuedno2o mamepuana

@opMbl  pa3MHOXKEHHS OpraHu3MOB: Oecrojoe U mojoBoe. Buael Oecnosoro
pa3MHOXKEHHUS: JEJIEHWE HAJBOE M IOYKOBAHHE OJHO U  MHOTOKJIETOYHBIX,
CIopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXKeHHe. VIcKyccTBeHHOEe KIIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAUEHUE JIJIS CEJIEKIINH.

[TonoBoe pazMHOKeHUE, €ero OTIINYUS 0T Oecnonoro. Meiio3. Ctagun mMeiiosa.
IIpoueccsl, IpoucxXoAsIKAe Ha CTaqusax Menosa. IloBenenre XxpomMocoM B MeHO03e€.
Kpoccunrosep. buonoruueckuii cMbICI U 3HaU€HUE Meito3a. ['TamMeTorenes — nmpoiiecc
06pa3013aH1/15{ IMMOJIOBBIX KJICTOK Y )KUBOTHBIX. ITomoBbIE KeNne3bl: CECMEHHUKH U STHYHUKU.
O06pa3oBaHre U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIIepMaTo30U/I, SHIIEKIIeTKA) —

2/20

OK 01, OK 02, OK
04
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criepmarorexes u oorete3. OCOOEHHOCTH CTPOCHHUS SHIIEKJIETOK U CIIEPMaTO30H/I0B.
OmnonotBopenue. [lapreHorenes

Tema 4.3
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Coodepicanue yuedbnozo mamepuana

WuauBuayaibHOe pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpHOTeHe3).
Oranbl SMOPHUOHAIBHOTO PAa3BUTHSI Y IIO3BOHOYHBIX KUBOTHBIX: Ipo0IieHue,
racTpyJsiius, opranorenes. [loctaMOproHanpHOE pa3BuTHE. TUITBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL: MPSMOE, HEMpsIMOe (JINYMHOYHOE). Bnusinue cpenbl Ha
pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHEIE BBI3BIBATH BPOXKIACHHBIE YPOACTBa. POCT 1
pa3Butue pacreHuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: IBOMHOE OIJIOJOTBOPEHHE,
CTPOCHHUE CEMEHH, CTAJIUU PA3BUTHS

2/22

Paznen 5. HacieacTBeHHOCTh 1 K3MEHYMBOCTH OPTaHU3MOB

16

Tema 5.1
3aKOHOMEPHOCTH
HACJIEI0BAHUS

Cooeporcanue yuednozo mamepuana

HpenMeT H 3aJa4u r€HCTUKU. Poms OUTOJIOTHUHN U 3M6pI/IOJIOFI/II/I B CTaHOBJICHUH
reHeTuKu. Bxian poccuiickux u 3apyO0eKHBIX YUSHBIX B pa3BUTHE T€HETUKU. MeTo bl
TE€HETUKH (THOPUIOTIOTHYECKUH, ITMTOTEHETUYECKHM, MOJIEKYJISIPHO-TEHETUYECKUIA).
OCHOBHbIE T€HETUUECKHUE MOHATHS. [ eHeTnueckasi CUMBOJIMKA, UCIIOJIb3yEeMasl B CXeMax
CKpELIUBAaHUMN.

3aKOHOMEPHOCTHU HACJIEAOBAHUS IPU3HAKOB, ycTaHOBJIEHHbIE ['. Mennenem.
MonorudpuaHoe ckpenuBaiye. 3aKoH eAMHO00pa3usi THOPUI0B IEPBOTO OKOJIECHHUSL.
[IpaBuno toMuHUpOBaHUs. 3aKOH paclIEIUIEHUs] TPU3HAKOB. [ MIIOTe3a YMCTOTHI raMeT.
[TomHOE M HemoMHOe JOMUHUPOBaHKE. [[urndbpraHOe CKpemmuBaHue. 3aKoH
HE3aBHCHUMOTO HaclleZIOBaHUS MPU3HAKOB. LluToreneTnyeckne OCHOBBI JUTUOPUIHOTO
CKpeIlMBaHUs. AHANIU3UpYIOllee cKkpenrBanue. Mcnonb30Banre aHAIM3UPYIOIIETO
CKpEIIMBAHUS JUIsl ONPEJICNIeHNs TeHOTUIa 0co0u

2/24
2/26

IIpakTuyeckoe 3ansitue Ne3.

Pemenue 3a1au Ha onpeeneHne BEpOATHOCTH BOSHUKHOBEHHSI HACIIEICTBEHHBIX
MPU3HAKOB IPU MOHO-, TU-, TOJIMTHOPUIHOM M aHATU3UPYIOLIEM CKPEIUBAaHUH,
COCTAaBJIEHUE T€HOTUIIMYECKUX CXEM CKPELMBAHUS

2/28

Tema 5.2
CuerieHHOE
HacJIeJOBaHHE
MPU3HAKOB

Coodepicanue yuedbnozo mamepuana

CuenneHHoe HacnenoBaHue mnpusHakoB. Pabora T. Moprana mo cremieHHOMY
HacJIeJOBaHUIO TeHOB. HapyIeHue cuernseHuss TeHOB B pe3ysibTaTe KPOCCHHIOBEpa.
XpOMOCOMHasI TEOpPUS HACIEACTBEHHOCTH. | eHeTHYeCKrEe KapThl.

['eneruka nosia. XpoMOCOMHOE OINpEAEIEHUE TToJ1a. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHEIE N TeTCPpOTraMCTHLIC OPraHU3MBbI. HaC.HGI[OBaHI/Ie MMPU3HAKOB, CHCIUICHHBIX
C TIOJIOM.

2/30

IIpakTnueckoe 3ausitue Ne 4.

2/32

OK 01, OK 02, OK
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Pemenue 3agau Ha onpeneneHre BEpOSITHOCTA BOSHUKHOBEHUS HACIIEICTBEHHBIX
IIPU3HAKOB IIPU CUEIJICHHOM HAcCJIeI0BaHUH, COCTABIICHUE TEHOTUIIMYECKUX CXEM
CKpPEILMBAHUS

Tema 5.3
3aKOHOMEPHOCTH
M3MEHYUBOCTH

Cooeporcanue yuednozo mamepuana

HN3meHunBOCTh. BHAbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HacJIEACTBEHHas. Poib
cpeapl B HEHACTEICTBEHHOH W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PHUKAIMOHHOM
W3MEHUYMBOCTH. BapuanuoHHbId psig W BapuauvoHHas kpuBas. Hopma peakuum
npus3Haka. KoOJIMYECTBEHHbIE M KAYECTBEHHbIC IPU3HAKM W HUX HOpPMAa pEaKLUu.
CgoiicTBa MOIU(PUKAIIMOHHON N3MEHUYUBOCTH.

HacnencrBennas, Wiy reHOTHIIMYECKAs U3MEHYNBOCTL. KoMOMHATHBHAS U3MEHUYUBOCTD.
Meii03 1 110JI0BOI# Mpoliecc — 0CHOBa KOMOMHATUBHON M3MEHYMBOCTU. MyTallMOHHAs
M3MEeHYNBOCTh. Kiaccudukaius MyTaiuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa
U IpUYMHBI MyTaluii. MyTarennble pakTopbl. 3aKOH TOMOJIOTMYECKUX PSIOB B
HACJICICTBEHHON M3MEHUYNBOCTH

H. . BaBunona

2/34

IIpakTuyeckoe 3ansitue Ne S.

Pemienue 3aau Ha onpezieseHre BEPOSITHOCTH BOZHUKHOBEHUS HACIIEICTBEHHBIX
IMPU3HAKOB IIPH PA3JIMYHBIX TUITAX BSaI/IMO)ICI\/'ICTBI/Iﬂ I'€HOB, COCTaBJICHUC
TEHOTUIIMYECKUX CXEM CKpELIVBaHMs

2/36

Tema 5.4
['eHeTnka yeoBeka

Cooeporcanue yuednozo mamepuana

I'eneruka yenoseka. Kapuorun yenoseka. OCHOBHBIE METO/IbI TEHETHKH Y€JI0OBEKa:
TreHeaTOTHYECKUN, OJIM3HEIIOBBIN, IIMTOTEHETUYECKUN, OMOXUMUYECKHUM, MOJIEKYJISIPHO-
reHeTnuecknii. COBpEMEHHOE OIPEIETICHUE TEHOTUIIA: TIOJTHOTEHOMHOE
CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomouisto [11[P-anannsa.
HacnencrBennbie 3a0601eBaHus YeloBEKa: TeHHbIE 00JIe3HU, 00JIE3HHU ¢ HACIEICTBEHHON
MIPEeIPacIoNOKEHHOCTHI0, XpPOMOCOMHBIE 00s1e3HU. COMaTHYeCKHE U FeHepaTUBHBIE
myTaiuu. CTBOIOBBIE KJIETKU. [IpHHIIMITBI 310pOBOTO 00pa3a KU3HHU, TUarHOCTUKH,
npodUIAKTUKY U JICYEHHS] TeHETHUECKUX Oose3Hell. MeanKo-reHeTnieckoe
KOHCYJIbTUPOBaHUE. 3HAUEHNE MEIUIIMHCKON T€HETUKH B IIPEIOTBPALEHUH U JIEUEHUU
TeHEeTUYECKUX 3a00JIeBaHHI YelloBeKa

2/38

Pa3gen 6. DBOJIIOIUOHH

as OMoJIorus

=)

Tema 6.1
OBOJIIOLMOHHAS TEOPUs
U €€ MEeCTO

B Ouosioruu

Coodepicanue yuedbnozo mamepuana

(9]

[TpennocbuIKu BO3HUKHOBEHHUS SBOJIIOLIMOHHOM TEOpPUM. DBOJIIOLMOHHAS TEOPHS U €€
MecTO B OMosnoruu. BiusiHue 3BOIOIMOHHON TEOPUU Ha pa3BUTHE OMOJOTMH U IPYTUX
Hayk. CBugerenbcTBa HBoMOLMU. IlaneoHTonormueckue: MOCIENIOBATEIbHOCTD
NOSBJICHUS] BHMJOB B  MAJCOHTOJIOTMYECKOM JIETONMCH, MEpexXojHble  (OPMBI.
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Buoreorpaduyeckue: cxoacrBo u paznuuue (ayH U (HIOp MATEPUKOB U OCTPOBOB.
OMOpPHOJIOTHYECKHE: CXOJCTBA M PA3IHUMsl SMOPHOHOB pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHMTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJOTHYHBIC, pPyIAUMEHTAPHbIC
OpraHbl,  aTaBU3MBL.  MOJIEKYIIPHO-OMOXUMHUYECKHE:  CXOJCTBO  MEXaHHM3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX METa0OJIIMYECKUX MYTEH y BCEX >KHMBBIX OpPIaHU3MOB.
OpomonmonHas teopuss Y. [lapsuna. Ilpeamochiikd BO3HMKHOBEHHS JapBHHU3MA.
JIBmokyme cuiibl 3BOJIIOUMK BHAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPAaHMYECHHOCTH  PECypcoB,  HeompeAeia¢HHas  M3MEHYMBOCTh, Ooppba  3a
CYIIIECTBOBAHKE, ECTECTBCHHBIN 0TOOD)

Tema 6.2
MukposBoitonus

Cooeporcanue yuednozo mamepuana

Cunrernueckas tTeopuss oBomounuu  (CTD) u  e€ ocHOBHBIC
Muxkposomtonus. [lonynanus kak eMHULA BUAA U IBOJIIOLIUU.
JBuxyiue cuibl (pakTOph)IBOMIOIUN BUA0B B IpUpoie. MyTaIlMOHHBIH mpoliece U
KOMOWHATHBHAS U3MEHUMBOCTG. [lonynsannoHHbIe BOJHEI U apeiid renoB. M3omsuus u
murpanusi. EcrecTBeHHBIN 0TOOp — HanpaBJstonuii hakTop 3BoionuH. DOpMBI
ecTecTBeHHOro otoopa. IIpucrnocobieHHOCTh OPraHM3MOB KaK Pe3yJbTaT 3BOIIOLUH.
[Tpumeps! npucnocobaeHnil y opranu3mMoB. ApoMopdo3sl v uauoanantanuu. Bua u
Bua000pazoBanue. Kpurepuu Buna. OCHOBHbIE (JOPMBI BUI00OPAa30BAHHUS:
reorpauueckoe, 3K0JI0rHYecKoe

ITOJIOKCHU .

2/42

Tema 6.3

Cooeporcanue yuednozo mamepuana

MakposBosnronus

MaxkposBomtorus. DopMbl SBOTIONUH: (PuiIeTHYecKas, TMBEPreHTHas, KOHBEpreHTHas,
napasuienpHasi. HeoOpaTuMocCTh 3BONIOIMH.

2/44

Pa3nen 7. BosHuKkHOBEeH

HUE M Pa3BUTHEC )KU3HU HA 3emite

Tema 7.1

Cooeporcanue yuednozo mamepuana

3apoxaeHue

H Pa3BUTHE )XU3HU
Cucrema
OpPTaHHYECKOTO MHPA.

JloHay4yHbIe IPEACTABIICHUS O 3apOKICHUU )KU3HU. HaydHble rUIIOTE3b BOSHUKHOBEHUS
JKM3HU Ha 3emiie: a0MoTreHe3 W TMaHCIepMHs. XUMHYECKas SBOJIONHS. AOHOTEHHBIN
CUHTE3  OpPraHWYECKMX  BEIIECTB M3  HEOPTaHWYECKUX.  OJKCIEPUMEHTAIBHOE
MOATBEPXKJCHNE XUMHUYECKOW DJBONIONWHU. HawanpHble dTambl  OMOJOTHYECKOU
spomtonuu. [umoresa PHK- wmupa. @opmupoBanue MeMOpPaHHBIX CTPYKTYp H
BO3HMKHOBEHHE NPOTOKIETKH. llepBple kneTkm u ux 3Bomronus. PopMHpoBaHHE
OCHOBHBIX T'PYIII JKUBBIX OpraHu3MoB. Crcrema OpraHM4ecKoro MHpa Kak OTPaKeHUE
3BOMIOIMHA. OCHOBHBIE CHCTEMAaTHYECKHE TPYINIbl OpraHu3MoB. (OCHOBHBIE 3Tallbl
ABOJIIOIMH PACTUTEIBHOTO U KUBOTHOT'O MHUpa. ApoMOp(}03bl Y paCTEHUH U KUBOTHBIX.
IlosiBneHue, pacBeT M BBIMUPAHHUE TPYII )KUBBIX OPraHU3MOB.

2/46

Tema 7.2

Cooeporcanue yuednozo mamepuana

[Ipoucxoxaenue

OBoIIOIMS YeTI0BEKa. AHTPOIIONIOrHs KaK Hayka. Pa3BuTue npencraBieHuil o

OK 01, OK 02, OK
04
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YeJI0BEKa — IIPOUCXOXKICHNUHN YeloBeKa. MeToabl n3yueHus anTponoreHe3a. CxoACcTBa U pa3inuuus
AHTPOIIOr€HE3 YeJI0BeKa U )KUBOTHBIX. OCHOBHBIE CTAIMU FBOIIOLUHN YesoBeka CHCTeMaTH4eCcKoe 2/48
NOJIOKEeHHE uenoBeka. J[Brmxymmue cuisl (pakropsl) anTponorenesa. Haciencreennas
U3MEHYMBOCTb U €CTECTBEHHBIH 0TOOpP. OO1ECTBEHHBINH 00pa3 KU3HU, U3TOTOBICHHUE
opyauii Tpyza, MbllIIEHHE, peub. YenoBeueckue pacel. EAMHCTBO 4eI0BEUECKUX pac.
Kpurtuka pacuzma.
Pasznea 8. Opranusmbl 1 OKpy:Ka0IIAs cpena 4
Tema 8.1 Cooeporcanue yuedbnozo mamepuana 2 OK 01, OK 02, OK
DKoyorus OKOJOTUsl Kak Hayka. 3ajayd M pa3feiabl dKOJIOTMU. METOIbl 3KOJIOTHYECKUX 04, OK 07
Kak Hayka. Cpenbl UCCJIEJOBAaHUM. DKOJIOTUYECKOE MHPOBO33PEHHE COBPEMEHHOIo 4enoBeka. Cpenbl
AKHU3HU. DKOJIOTUYECKUE | OOUTAHHMS OpPTaHU3MOB: BOJHAS, Ha3eMHO-BO3/yIlIHAa, IIOYBEHHA,
(dakTopbI BHYTPHOpPTaHU3MEHHas. DKojormueckue (akropel. Kimaccupukamus 5KOIOTHYECKHX
(dakTopoB: abuoTrnyeckue, OMOTUYECKHE U aHTpOIOreHHble. J[efCTBIE HKOIOTMUYECKUX
(dakTOpoB Ha OpraHuU3Mbl. AOHOTHYECKHE (DAKTOpBI: CBET, TEMIEpaTypa, BIIAKHOCTD. 2/50
®oronepuoausM. IIpucnocodbieHnst OpraHu3MoB K JIeHCTBUIO aOHOTHYECKUX (DAKTOPOB.
buonorndeckne put™mel. buotndeckue gaxTopsl. Buasl OMOTHYECKUX B3aMMOICHCTBHIA:
KOHKYpEHL, XHUIHUYECTBO. [TapazuTtusm, MYTYyau3M, KOMMEHCAJIU3M
(KBapTUPAHCTBO, HAXJIEOHUUYECTBO), aMEHCAIN3M, HeUTpanu3M. 3HaueHHe OMOTUYECKUX
B3aMMOJICHCTBUH JJIsl CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX
Tewma 8.2 Cooeporcanue yuednozo mamepuana 2
DKOJIOrn4ecKue OKOJIOTUYECKUE XapAKTEPUCTUKU NOMYJAUNA. OCHOBHBIE MOKA3ATENN TOYJIALIAN:
XapaKTEPUCTUKH YUCJIEHHOCTb, INIOTHOCTb, POKIAEMOCTh, CMEPTHOCTB, IPUPOCT, MUrpanus. /[nHamMuka 2/52
NONyJISAIMU (PAKTOPOB | YHCICHHOCTH MOMYJISIIUK U € Perysiius
Pa3nen 9. Coo01ecTBa M 3K0JIOTHYECKHE CHCTEMbI 12 OK 01, OK 02, OK
Tema 9.1 Cooeporcanue yuedbnozo mamepuana 2 04, OK 07
Coobectsa CoobmiectBo  opraHu3mMoB —  OuorieHo3. CTpykTypbl  OWOIIEHO3a:  BHOBas,
OpraHM3MOB, NpOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunsl-noMmuHanTel. CBsI3U B OHOIIEHO3E.
SKOCHCTEMBI DKoJIOTHYeCcKue CUCTEMBI (9KocucTeMbl). [loHsTHE 00 2KOCHUCTEME U OMOTEOIICHO3E. 2/54
@YHKIMOHATIbHBIE KOMIIOHEHTBI SKOCUCTEMBI: IPOAYLIEHTBI, KOHCYMEHTBI, PEYLIEHTHI.
KpyroBopot BemecTB 1 MOTOK 3HEPTUHU B SKocucTeMe. Tpoduueckre (UIIEBbIE)
ypoBHU 3KkocucTeMbl. [Tumessie rienu U cetu. OCHOBHBIE MTOKA3aTEIN SKOCUCTEMBI:
O6romacca, MpoyKIus. DKOJIOrMUECKUe TUPAMHUIBL: TPOTYKIIUH, YUCIEHHOCTH,
6uromaccel. CBOICTBA HKOCUCTEM: YCTOMUMBOCTh, CaMoperysinus, pazputue. Cykieccus
Tema 9.2 Cooepicanue yueonozo mamepuana 2
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Buocdepa —
rjio0agpHas
JKOCUCTEMA 3eMIU

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiipl, COCTaB U CTPYKTypa OGHOChEpHI.
JKuroe BemectBo u ero Gpynkiuu. OcodbeHHOCTH OMocdephl Kak TI100aTbHON
sKOcUCTeMBI. [lnHaMu4eckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe. KpyroBopotsr
BEIIECTB M OMOT€OXUMUYECKUE IIUKIIBI AJIEMEHTOB (yriiepo/ia, a30Ta). 30HaIbHOCTh
ornochepsl. OCHOBHBIE OMOMBI CYIITH.

2/56

Tema 9.4

Bnusnue
AHTPOTIOTEHHBIX
dakTopoB Ha 6nochepy

IIpodeccnonaibHO OpPHEHTHPOBAHHOE CO/AepKaHHe (coaeprkaHue TPHUKJIATHOIO
MO/1YJIf1)

YenoseuecTBo B Onocdepe 3eMian. AHTPOIIOTCHHBIC H3MEHEHUs B Onocdepe.
['moGanbeHbIe 3KOT0THYECKHE MTPOoOIeMbl. CoCyliecCTBOBAaHHE IPUPOIBI M YETIOBEYECTBA.
Coxpanenue OnopasHooOpa3us Kak OCHOBa ycToWuuBocTU 6uocheprl. OcHOBa
PaAIMOHATILHOTO YIIPABIICHUS IPUPOTHBIMUA PECYPCAMHU U UX UCIIOJIb30BaHUE.
JlocTrokeHusi OMOJIOTHH U OXpaHa MPHPOIbI

2/58

IIpakTnyeckoe 3ansaTue Ne 6.

(na BeIOOp nmpenoaasarens) «OTX0AbI IPOU3BOACTBAY

WK «DKOJOTHYECKUE aCIIEKTH TPOPECCHOHATBHOM IEATETLHOCTI
i «[Ipodunaktika npodeccHoHaIbHbIX 3a00JIeBaHUID

win «BiusiHie Npou3BOICTBEHHBIX (PaKTOPOB HA OPraHU3M YEJIOBEKa»
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Tema 9.5

Bnusane conmaabHO-
9KOJOTHYSCKUX
(haKkTOpOB Ha 37I0POBHE
YyelloBeKa

IIpodeccnonaibHO OPHMEHTHPOBAHHOE COJePKaHUe (COIepPKAHUE TPUKIIATHOTO
MO/1YJIfA)

310poBBE U €ro coctaBistonue. akTopbl, MOJOKUTEIHHO U OTPUIIATEIHHO BIIUSFOIITNE
Ha OpraHu3M uenoBeka. [IpobiieMa TeXHOT€HHBIX BO3CHCTBHI Ha 3JOPOBBE UETOBEKA
(37IeKTpOMArHUTHBIE MOJIs1, OBITOBAasT XUMUS, M30BITOYHBIC IITYMBI, paJHAIIUs U T.I1.).
AnanTanus opraHu3Ma 4enoBeka K (hakropam okpyxatorieit cpeabl. [IpuHIums
dbopmupoBaHUs 310pOBbecOeperarIiero nopeaeHus. @u3nyeckas akTUBHOCTh U
3710pOBbE. buoXxnuMuueckne acCeKkThl pAllMOHAILHOTO MUTAHUS

2/62

IIpakTuyeckoe 3ansaTue Ne 7.

Bnusaue abuotnyeckux (akTOpoB Ha YEIOBEKa» (B KAUeCTBE TPUITEPOB, CHUIKAIOLIMX
paboTOCIIOCOOHOCTh, HCHOJIB30BATH YCIOBUSA OCYILECTBJIECHUS NPOQPEecCHOHATBHON
JeSITeTIbHOCTH: LITYM, TeMIepaTypa, pu3ndeckas Harpy3ka u T.1.).

2/64

Pa3nen 10. Cesiekunsi OpraHu3mMoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1
Cenexkmnus
KaK HayKa U mpoIiecc

Cooeporcanue yuednozo mamepuana

Cenekius Kak HayKa ¥ Ipouecc. 3apoK/IeHHe CeNeKINU U foMecTukamus. Yuenue H. U.
BaBuioBa o 1eHTpax MHOTO0Opa3us U MPOUCXOKICHHS KYJIbTYPHBIX pacTeHU. LIeHTphI
HpOI/ICXO)K,Z[eHI/ISI JOMAIIHUX XUBOTHBIX. COpT, HOpOI[a, mTaMM. COBpCMeHHBIe METOAbI
ceneKnuu. MaccoBBId U MHANBUIYAJTBHBIA OTOOPHI B CENIEKIIMN PACTEHUN M KUBOTHBIX.

2/66

OK 01, 0K 02, OK
04, OK 07
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Omnenka 3kcTepbepa. biM3KopoaCTBEeHHOE CKpelMBaHue — MHOpUAMHT. YncTas JTUHUS.
CkpemnBanue 4MUCTBIX JMHUH. ['etepo3uc, uinu rubpuinas cuna. HepoacrBeHHoe
CKpelBanue — ayTopunuur. Otaanénnas rudpuanzanus u e€ ycnexu. VIcKyccTBeHHBIH
MyTarcHe3 M MOJy4eHHE NOJUIUIOUAOB. JJOCTHKEHUS CENeKLUN PACTEHUH, )KUBOTHBIX U
MHUKPOOPraHU3MOB

Tewma 10.2 Cooeporcanue yuednozo mamepuana 2
OcHoBBI buorexHonoruss kKak OTpaciab IMPOU3BOACTBA. ['eHHas WMHXKeHepus. OTamlbl CO3/aHUS 2/68
OMOTEXHOJIOTHU pekomOunantHoit JIHK wm Tpancrennplx opraHusmoB. KieTouHnas WHXEHEpHUs.
Kiterounsle KynbTypbl. MHKPOKIOHAIBHOE pa3MHOKEHHE pacTeHui. KioHupoBaHue
BBICOKONIPOJYKTUBHBIX  CEIbCKOXO3SIMCTBEHHBIX ~OPraHU3MOB. OKOJIOTHYECKHE U
stryeckue mpodsemsl. MO — reHerndeckun MOIUGUIIMPOBAHHBIC OPTaHU3MBL. JTHKA
OMOTEXHOJOIMYECKUX M I'€HETHYECKUX IKCIEPUMEHTOB.
Pa3nen 11. Pemienne keiicoB B 001acTH OHOTEXHOJIOT il 2 OK 01, 0K 02, OK
Tema 11.1 IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/ep:KaHHe (COoHep:KaHue TNPHUKJIIATHOTO ) 04, OK 07
buorexnonoruu MOYJISA)
B IIPOMBIITICHHOCTH IIpakTnyeckoe 3ansitue Ne 8.
Kelicbl Ha aHanu3 MHPOpPMaLMM O HAYYHBIX JOCTHKEHHSIX B 00JIACTH T'€HETUYECKUX 2/70
TEXHOJIOTUH, KJIETOYHOW WH)KEHEpUH, IUIIEBbIX OuoTeXHONOrui. 3ammuTa Kekca:
IpeJICTaBICHUE PE3YJIbTATOB PEIICHUs KeMCOB (BBICTYINIEHUE C TPE3EHTAIUeH)
IIpomexyrounas arrecranms: AnddepenunpoBannblii 3a4eT 2/72
CamocrosiTesibHAas padoTa 10 MHAMBHAYAJBHOMY NMPOCKTY 4
Bcero 76
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3.2 Hepeqeﬂb NMUCHBMEHHBIX IIPAKTHYCCKUX 3aHATHH

Ne npakTHYeCKHX
3aHATHI

HaumeHoBaHMe NPAKTHYECKUX 3aAHATHI U J1a00PaATOPHBIX padoT

®opma padoThl, BUbI 1eITEJIbHOCTH

O0LéM
4acoB

HpaRTn'{ecmle 3aHATHUSA

1

«buonornyueckas pOJib MHHEPAJIBHBIX BEIICCTB B obecrnieyeHU U
KHU3HCOCATCIIbHOCTH OpraHnu3MoB, IMPOABJICHUA I[I/IC6aJIaHC3.
MHUHCPAJIBbHBIX 3JICMCHTOB)»

Odopmnenue TabauIIbI

«Pemenue 3aaad Ha OIMpCACIICHUC OoCICa0BATCIBHOCTHU
HYKJICOTUAOB»

[IuceMenHoOE pelieHue 3a1a4

Pemenne 3ala4 Ha OIpeCACIICHUEC BCPOATHOCTU BO3HUKHOBCHUSA
HaACJICACTBCHHLIX IIPU3HAKOB IIPU MOHO-, OHU-, HOJ'II/IFI/I6pI/II[HOM n
AHAIIM3UPYIOIICM CKPCIIMBAHUH, COCTABJICHUC I'CHOTUIIMYCCKUX CXCM
CKPCHIMBAHUA

[TuceMenHoOE pelieHue 3a1a4

Pemenne 3aa4 Ha ONpCACIICHNE BEPOATHOCTH BO3HUKHOBCHUS
HACJICACTBCHHBIX ITPHU3HAKOB IIPU CHCIIJICHHOM HACJICAOBAHWU,
COCTAaBJICHUC I'CHOTUITNYCCKUX CXCM CKPCIIHBAHUA

[TnceMeHHOE pelieHue 3a1a4

Pemienue 3ala4 Ha OMpCACIICHNUEC BEPOATHOCTH BO3ZHUKHOBCHUS
HACJICACTBCHHBIX IIPHU3HAKOB IIPHU PA3JIMYHBIX THIIAX BSaI/IMOILCﬁCTBI/ISI
T'CHOB, COCTABJICHUC 'CHOTHUIIMYCCKHUX CXCM CKPCHIMBAHUA

IIuceMmeHnHOE peuieHue 3agaq

«OTXO0IBI MIPOU3BOJICTBAY» WIIH «IKOIOTHYECKHUE aCIEKTHI
npohecCHOHATBEHOM NeSTETbHOCTH

nmn «I[Ipodunaktrka npodeccnoHaIbHbIX 3a0071€BaHUN

win «BiusiHue MPOU3BOICTBEHHBIX (DAaKTOPOB HA OPTaHU3M YEIIOBEKa)

Odopmienne TabaUIBI

«Bmusinue abumotmyeckux (HaKTOpOB Ha UelOBeKa» (B KayecTBe
TPUITEPOB, CHIDKAIOIIUX pabOTOCIIOCOOHOCTh, MCIIOJIb30BaTh YCIOBUS
OCYILIECTBIICHUS npodeccuoHaTbHON JEATEIbHOCTH: LIyM,
Temreparypa, pusnueckas Harpy3ka u T.1.)

IIucemenHOE peIICHuC 3a4a4

Keiicel Ha aHanmu3 nHpOpPMALUK O HAYYHBIX JOCTH)KEHHUSX B 00JIACTH
FeHETUYECKUX TEXHOJIOTUM, KIETOUYHOM HMH)KEHEpPHH, MHILIEBbIX
OuoTexHOJOrMHA. 3ammra Keica: MpeICTaBICHHE peE3yJIbTaToOB
pENIeHMs KeMCOB (BBICTYIUICHHE C PE3CHTAINCH )

Pemienue kelicoB M UX 3alIuTa

Bcero

15
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA OBIIEOBPA30OBATEJIBHOI'O
YYEBHOI'O IPEJIMETA «bHOJIOI'US»

KoHTponb 1 oueHKa pe3ynbTaTOB OCBOEHMs OO0IIe00pa30BaTEILHOIO MpeAMETa pacKphIBArOTCA
yepe3 MpeIMETHBIC U METalPeIMETHbIE PE3yNIbTaThl, HAIpaBJICHHbIE Ha (HOpPMUPOBAHUE OOLIHX
KOMIIETEHIMH [0 pa3/ienaM U TeMaM COJepKaHusl yueOHOro Marepuania.

Kox v HanmenoBanue THI oLeHOYHBIX

Paznen (P)/Tema

(popMupyemMbIX KOMIIETEHUHI MepOonpUATHIA
OK 02. Ucnosib30BaTh COBPEMEHHbBIE P1 Jlnarmoctuueckas pabora
CpelCcTBa IIOUCKA, AHAJIA3A U P2 KonrponsHas pabora
WHTEpIpeTay HHHOPMAIHH | P3 CamoorieHka u
MH()OPMAIIMOHHBIC TEXHOJIOTUH IS P4 B3aMMOOIICHKA
BBITIOJTHEHUS 3a71a4 MpodeccuoHaibHoi | P 5 YCTHBIM M MUCbMEHHBIN
NEeSATEeTbHOCTH orpoc
OK 04. DddexTuBHO P 1, remsr: 1.2, 1.3 Pe3ynbpraThl BbINOTHEHUS
B3aUMOJICHCTBOBATh U PabOTaTh B P2, temsr: 2.4,2.5,.2.6 y4eOHBIX 3aJJaHuI
KOJUICKTHBE U KOMaHJIE P 4, temrr: 4.2,4.5,4.6 [TpakTrueckue paboThl

P5 IIpomexxyrounas

OK 05. OcyuiecTBisATh yCTHYIO U P1 aTTecranus
MMUCbMEHHYI0 KOMMYHHUKALIMIO Ha P2, temsr: 2.1,2.2,2.3,2.4 (BBIIIOJTHEHME 3aaHMI)
roCyJIapCTBEHHOM s3bIKe Poccuiickoi P3
denepanuu ¢ yueToM 0COOEHHOCTEH P4
COLMAJIBHOT'O U KYJIbTYPHOI'O PS5
KOHTEKCTa
OK 07. ConelicTBOBaTh COXPaHEHUIO P4
OKpY’Karolllen Cpeabl, P5

pecypcocOepekeHHI0, TPUMEHSTh
3HaHUs 00 N3MEHEHUHU KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaUsAX
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5. YHEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
ITPOI'PAMMBI

Peanusanus mporpaMMbl ydeOHOro mpeamera «buojorus» mpesmnojaraeT Hajludde y4eOHOTro
kaOuHeTa, B KOTOPOM HUMeEETCS CBOOOMHBIN AOCTYyI B MIHTEpHET BO BpeMs y4eOHOTO 3aHSTHUS U TEPUO]
BHEYUYCOHOM JIEATETLHOCTH O0YJarOIINXCS.

O6opynoBanue yaeOHOro KabUHeTA!

- pabodee MeCTo MpernoaBaTelis, OCHAICHHOE HHTEPAKTUBHBIMU CPEACTBAMH O0YUYCHHS,

- MOCaI0YHBIC MeCcTa 00yJaromuXcs (10 KOJTUIECTBY 00yUarOIINXCs);

- HarJIsIHbIe TTOCOOUS (KOMILICKThI YU4E€OHBIX TAOJIHMII, IJIAKATOB, MOPTPETOB BBIAAFOIIMXCS
YUYEHBIX, JUHAMHYECKHE MOCOOUS, WIUTFOCTPUPYIONINE OMOJIOTHYECKHE TPOIECCHl, MOJEIH, MYJISDKH H
MHUKpOTpenapaTbl ONOJIOTMYSCKUX 0OBEKTOB U JIp.);

- MH(OPMAIIMOHHO-KOMMYHHKAITMOHHBIC CPEJICTBA;

- KOMIUICKT TEXHHYECKOH JOKYMEHTAallMd, B TOM YHCJIC MaclopTa Ha CpelcTBa OO0ydeHus,
WHCTPYKIIMHU IO UX WCIIOJIB30BAHHUIO M TEXHUKE 0€30MIaCHOCTH.

B OuGnuorteunbiii ¢oHA BXOAAT y4eOHUKM U ydyeOHO-MeTonudeckue KoMmIiuiekTsl (YMK),
PEKOMEHIOBAaHHBIC WM JIOMYIICHHBIC JJIs HCIIONB30BaHUS B MPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHu3aIMsIX, peATU3YIOIINX 00pa30BaTEIbHYIO POrPaMMy CpeIHEro o0Iero 00pa3oBaHus B MpeIenax
ocoenust OITOII-IT CITO na 6a3e 0CHOBHOTO 001Ier0o 00pa3oBaHUsI.

B mporuiecce ocBoeHMs mporpaMMmbl y4eOHOTO mpeaMera «BHoorus» CTyIeHTHI JOKHBI HMETh
BO3MOXXHOCTh JIOCTYTIA K 3JICKTPOHHBIM YU4eOHBIM MaTepHaliaM 110 OHOJIOTHH, UMCIOIIIMMCS B CBOOOTHOM
nocTyne B ceTd IHTepHET (3JIEKTPOHHBIM KHUTaM, TPAKTHKYMaM, TECTaM | JIp. ).

5.1. CoBpeMeHHbIe 00pa30BaTeIbHbIC TEXHOJIOTHH

B nponecce npenogaBaHusi OMOJOTUU UCHOJIB3YIOTCSI COBPEMEHHBIE TEXHOJIOTMH Pa3BUBAIOLIETO
U MIpOOJEMHOr0 00yUYeHHsI, TEOPETHUECKUE CBEICHUS JOMOIHIIOTCS IEMOHCTPALUSAMH U IPAKTUYECKUMU
3aHATUSAMH. BaxHOo ¢dopmupoBath WHPOPMAIMOHHYIO KOMIIETEHTHOCTh CTyAEHTOB. [lostomy mpu
OpraHu3alli CaMOCTOSITENIbHOW paboThl aKLEHTHPYETCsl BHUMaHME OOYYalolMXCsd Ha IOHMCKe
nH(popMallMi B CpEICTBAaX MacCMeIua, HHTEpHET, Y4eOHONM M CHeUMaJbHOW JUTepaType C
COOTBETCTBYIOLIMM O(QOPMIICHHEM U MPEICTaBICHUEM PE3YIbTATOB.

6. PEKOMEHAYEMAS JIMTEPATYPA

1. Bbuonorus st npodeccuii u crenuantbHOCTEN TEXHUYECKOT0, €CTECTBEHHO - HAYYHOTO MPOuIIs,
Koncrantunos B.M. yuebnuk, 2017

2. buonorus. 11 knacc. buonornueckue cucremsl u npoueccsl. Tepemos A.B., IlerpocoBa. —
Mockga. [Ipocsemenue, 2021. ISBN 978-5-907101-84-5

3. buonorus. 10 kimacc. buonorndeckue cucremsl u npoueccsl. Tepemos A.B., Ilerpocosa. —
Mocksga. [Ipocsemenue, 2021. ISBN 978-5-907101-85-2
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PaccmoTpeno u ogo6peHo

Ha 3acelaHMU KOMUCCUHU
o011e00pa3oBaTeIbLHOro, 00IIET0
I'YMaHUTAPHOTO, COIMATbHO-9KOHOMHUYECKOTO
MaTeMaTHIECKOTr0, 00IIEro
€CTECTBEHHOHAYYHOT'O Y4€OHBIX

mukioB o IIICC3 u IITIIKPC
[TpoTokomn Ne
« » 20 1.

[Ipeacenarens komMuccuu
K.1. Imutpuena

«

»

YTBEPXIAIO

3am. gupekropa o YP
N.E. Ilonosa

20 1.

N3MEHEHUA U JOINIOJTHEHUSA B PABOYYIO ITIPOI'PAMMY

HanmMeHnoBaHue pasaciia,

YueOHbIi 1o
TEMBI

Buocumelie
N3MEHEHMNS,
IOIOJHEHUSA

Komn-Bo
4acoB

O06ocHOBaHuE
N3MCHCHUI,
IOIOJTHEHUN
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