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1. O0mas xapakrepucTHKAa NPUMEPHOii padoyeil mporpaMMsl

0o01eodpa3oBaTe/ IbHOMAUCUMILIMHBI « bHosorus»

1.1. MecTo AUCUMIUVIMHBI B CTPYKType 00pa3oBaTe/bHOIH MPOrpaMMbl
CIIO:

O6meobpa3oBaTenbHas AUCHUILINHA «bUoOIOTHS» SBISIETCS 00A3aTEILHOMN
yacTblo  0OlIe00pa30BaTeIbHOrO IHUKJIAa 00pa3oBaTENbHOW MPOrpaMmbl B
coorBerctBUn ¢ PI'OC CIIO 35.01.27 «Macrtep CeabpCKOXO3SIIMCTBEHHOTO

IMPOU3BOACTBAY.

1.2. lleau u niiaHupyeMble pe3yJbTaThl 0CBOEHUS TUCIUIIUHBI:
1.2.1. Heab TUCHUIINHBI

Conepxanue nmporpaMmsbl 0011e00pa3oBaTebHON TUCIUIUIUHBI « bronorus»
HAIPaBJICHO Ha JOCTHXKEHHE pe3yJbTaTOB €€ U3Y4YeHHs] B COOTBETCTBHUHU
¢ tpeboanusiMu PI'OC COO c ydetom mnpodeccroHaIbHONH HAIpPaBIEHHOCTU
OI'OC CIIO.llenp w3ydeHuss TUCUUIUIMHBI «buomorus» Ha 0a30BOM ypOBHE —
OBJIaJicHNE  OOy4YalIUMHUCSI  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAIBHOMN
OpraHu3allid JKUBBIX CHCTEM pAa3HOTO paHra ©W MPUOOpPETCHHE YMEHH
UCIIONIb30BaTh 3TH 3HAHUA MJIsi TPAMOTHBIX NIEUCTBHM B OTHOIICHUU OOBEKTOB
KUBOM MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TTPOOIIEM.
JlocTkeHne 1enu u3ydyeHus AUCHUIUIMHBL «buonorus» Ha 06a30BOM ypoBHE
o0ecreuynBaeTCsl PEIICHHEM CIICTYIOIINX 3a/1a4:
o OCBOCHHE OOYYAIOIIMMHKCS CUCTEMBbI 3HAHHM O OHMOJOTHYECKUX TEOPHUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIAX, CIYKAIIMX OCHOBOM
st popMUPOBaHMS TPEJCTABICHUH O ECTECTBEHHO-HAYYHOW KapTHHE MHPA,
0 METOJaX HAyYHOTO TMO3HAHUSA, CTPOCHHH, MHOTOOOpa3wu HU OCOOCHHOCTSIX
KUBBIX CHCTEM pa3HOTO YPOBHS OpraHM3alMy, BBIIAIONIUXCS OTKPBITUSIX U

COBPCMCHHBIX MCCIICAOBAHUAX B 6I/IOJ'IOFI/II/I;



. dbopmupoBaHue y oOydYaromuXcs TMO3HABATEIBHBIX, WHTEIIEKTYalIbHbBIX
U TBOPYECKHX CIOCOOHOCTEH B MpOlIECCe aHaIu3a JAHHBIX O MyTSIX pPa3BUTHS
B OMOJIOTMM Hay4YHBIX B3IJISIIOB, MJIEH M MOJXOJOB K U3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpTraHU3AIlUY;

o CTaHOBJICHHE Yy oOydarommxcs oOmel KyJIbTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTHU, Pa3BUTUE YMEHUN OOBSCHSATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa SKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM M OIBITA, MOJYYEHHBIX MpHU
U3Y4YeHUU OMOJIOTHUY;

o dbopmupoBaHue y OOyYalOMMXCS YMEHHH WLIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIbHOCTH 4YeJOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHI U arpOOUOTEXHOIOTHIA;

o BOCITUTAaHHE YOEKIEHHOCTH B BO3MOYKHOCTHU MMO3HAHUS YEJIOBEKOM JKHBOM
PUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS AITHIECKUX
HOPM IIpH MPOBEJEHUU OMOJOTUYECKUX UCCIIET0OBAHMIA;

o OCO3HAHHE IIEHHOCTH OWMOJOTMYECKUX 3HAHWM JJIs TOBBIIICHUS YPOBHS
AKOJIOTHYECKOMN KYJIbTYpBI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

° IpUMEHECHHE MPUOOPETEHHBIX 3HAHMM W YMEHHH B IOBCEIHEBHOHN >KU3HU
IUI OLIEHKH MOCJEICTBUM CBOEH IESITEIBbHOCTH MO OTHOIICHUIO K OKPYXKAIOLIECH
cpene, COOCTBEHHOMY  3/I0POBBIO, OOOCHOBAaHHME H  COOJIIOJICHHE  MeEp

npouIaKTUKH 3a00J€BaHUH.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUSI 001e00pPa30BATEIbLHOM
JUCHUILIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

O6mme xommerenmuu (mamee — OK) um mpodeccnoHanbHBIE KOMIETCHIIHH
(manee — IIK) ®I'OC CIIO B cOOTHECEHUHU C JIMYHOCTHBIMHU, METAIpPEAMETHBIMU
U TPEeIMETHBIMH pe3yibTaTaMu oO0ydeHus Oa3oBoro ypoBHs (mamee — [IPO)

®I'OC COO npencrasieHsl B TaOJIULIE:



Kox 1 HamMeHOBaHHUE
(popmupyembIx
KOMIIEeTeHI i

HJ'laHl/lpyeMl)Ie pe3yJbTaThbl 0OCBOCHUA IPOrpaMMbl IO JTUCHUIIJIMHE

O6mue’

I[I/ICIII/II'[.]'[I/IHapHI)Ie2

OK 01. Berbupatp
CTIOCOOBI PelICHHUS
3amad
npodecCuoHaTbHOM
JeATSITLHOCTH
MPUMEHUTEIIBHO

K Pa3IHYHbIM
KOHTEKCTaM

JIMYHOCTHBIE PE3YNIbTATHl  JIOJDKHBI
YacTH: TPYJAOBOTO BOCITUTAHUSI:

- TOTOBHOCTh K TpPYyIdy, OCO3HaHUE IIEHHOCTH
MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTh K  aKTHBHOM  JI€ATEIbHOCTH
TEXHOJOTHYECKOM M COLMAJIBHON HAINPaBJICHHOCTH,
CIOCOOHOCTh WHUIIUUPOBATH, MJIaHUPOBATH
Y CaMOCTOSITEIFHO BBITIOJIHSTH TAKYIO JICSITEIHOCTD;
- UHTEpeC K pa3InyHbIM cepam mnpodeccnoHanbHOM
NESTETHHOCTH.

MeranpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKATh:

OoTpakaTh B

Osnanenue YHHUBEPCATbHBIMA y4eOHBIMU
[M03HABATENbHLIMU JEHCTBUSIMM:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOSTEIBHO (hopMyIUpOBaTH u
aKTyaJIM3UpOBaTh MpOOJEMy, paccMaTpHBaTh ¢
BCECTOPOHHE;

- yCTaHABJIUBATh CYIICCTBCHHBIN HPHU3HAK

WIM OCHOBAHMS JII1 CPaBHEHHUsS, KIacCCH(pHUKAIIUU
u 00001IeHNS;

- OmpeAenATh eI  JICATCIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JIOCTHIKCHHS,
- BBIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B
paccMaTpuBaeMbIX SBIICHUSAX;

- BHOCUTb KOPPEKTHBBI B JICATEIBHOCTD, OICHUBATH

3a1aBaTb

I[TP6 1. ChopmupoBaHHOCTH 3HAHWKH O MECT€ U POJU OHOJOTUU
B CHCTEME HAy4YHOTO 3HAHUS;YHKIHOHAIBHON TIPaMOTHOCTH
YeNoBeKa JUIs PEIIeHNS )KU3HEHHBIX MPOOIIEM.

[IP6 2. CdopMHpPOBAHHOCTH YMEHHS pPAaCKpBIBATH COJEpPIKAHNE
OCHOBOIIOJIATAIOUTNX OMOJIOTHYECKUXTEPMUHOB M TIOHSATHI: JKU3HB,
KJIeTKa,  TKaHb, OpraH, OpraHu3M,  BWJA,  TOIYJISIUS,
AKOCHUCTEeMa,0no1IeH03, Onocdepa; Metadoau3M (0OMEH BEIIECTB U
IpeBpalieHle IHEPruu), roMeocTa3(caMoperyssnus), OHOCHHTE3

Oernka, CTPYKTYpHas OpraHusanus YKUBBIX CUCTEM,
JMCKPETHOCTh,CaMOPET YIS IuS, CaMOBOCIIPOU3BE/ICHHE
(penpoaykuus), HACJIEeICTBEHHOCTb,
U3MEHYHBOCTb,Y)HEPr03aBUCUMOCTb, poct

U pa3BHUTHUE, yPOBHEBAsI OpraHU3aIHSI.
[TP6 3. CdopMHUpPOBAaHHOCTH YMEHHsI PACKPHIBATh COJEPKaHUE

OCHOBOIIOJIAT AFOTITIX OMOJIOTUIECKUXTEOPU I " TUIIOTE3!
KJIIETOYHOW,  XPOMOCOMHOM,  MYTAI[MOHHOW,  3BOJIIOIMOHHOM,
NPOMCXOXKICHUS )KU3HUU YEIIOBEKA.

I1P6 4, CdopMHupOBaHHOCTH YMCHUS pacKpbIBaTh

OCHOBOIIOJIATAIONINE OWOJOTHYECKUE 3aKOHBI H3aKOHOMEPHOCTH
(I Menpnenss, T. Moprana, H.M. BaBumoBa, 3. I'ekkemns, O.
Mromnepa, K. baspa), rpaHumpl ux NPUMEHUMOCTH K >KHBBIM
CHCTEMaM.

[IP6 5. IlpuoOpereHue ombITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAyYHOTO TO3HAHUS, HCHOJIb3yeMbIX BOMOJIOTUU: HAOIIOICHUS
W OINHMCAHMS XUBBIX CHCTEM, MPOIECCOB M SBJICHUM, OpraHU3aIuu

106mme pe3yabTaThI ChOPMYITHPOBAHBI B COOTBETCTBHH C INYHOCTHBIMH M METaNpeaAMeTHRIMHA pesynbrataMi ®I'OC COO, B (hopMHPOBAHHH KOTOPBIX YUacTBYET
o0mreoOpa3oBaTenbHas AUCIUILUIHHA.
2 [MCIUIUIMHAPHBIE PE3YIBTATH C)OPMYIHPOBAHEI U IPOHYMEPOBAHBI B COOTBETCTBHH ¢ TPEOOBAHMAMH K HPEAMETHBIM pe3yabTaTaM OasoBoro yposas (IIP6) ®T'OC COO (IIpuxas
Muno6pnaayku Poccun ot 17.05.2012 Ne 413 (pemaxums ot 27.12.2023 1.).
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COOTBCTCTBUC PE3YJIbTATOB LECIAM, OLICHUBATH PHUCKU
MOCJIEACTBUM JCATEIbHOCTH,

0) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBYS:

- BIQJCTh HaBBIKAMH y4eOHO-UCCIICIOBATEIHLCKOM
u HpOGKTHOI\/JI ACATCIIBHOCTU, HABBIKAMU PA3PCIICHUA
mpo0em;

- BBISABJIISATH IMPUYUHHO-CJICACTBCHHBLIC CBsI3H
U aKTyaJIu3upoBaTh 3aaady, BbBIBUT'aThb THUIIOTE3Y
(S peuicHu, HaXO0IUTh APTYMCHThI JJIA
JIOKa3aTeIbCTBA CBOUX YTBEPXKJICHUHU, 3ajaBaTh
rapaMeTpsl U KpUTEPUHU PELICHNUS;

- AHaJIu3UpOBATH IIOJYYCHHBIC B XOAC PCHICHUA
3a1a4u  pE3YIbTaThbl, KPUTUUYCCKHU OLOCHHUBATH HX
JOCTOBEPHOCTh, IPOTHO3MPOBATh HW3MCHCHUE B
HOBBIX YCIIOBHUAX;

pa3pabaTeiBaTh TUTAH PEIICHUS MPOOJIEMBI C YI€TOM
aHaJn3a UMEIOITNXCS MaTepUaIbHbIX u
HEMaTepUaJIbHBIX PECYPCOB;

-- YMETb NEPEHOCUTHh 3HAHUS B I03HABATEIbHYIO
Y MIPAKTHUYECKYI0 00JIaCTH KU3HEACSTEIbHOCTH;

- yMeTb MHTETPUPOBaTh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX o0nacTei;
- BBIJIBUTATh HOBBIE ujeu, npeiaraTh

OPUTHHAJIBHBIC IMTOAXO0AbI U PEHICHUSA

HUIIPOBCACHUA OHOJIOrHUYECKOTO OKCIICpUMCHTA, BBIABHUXCHUA
THUIIOTE3, BBIABJICHUSA 3aBUCUMOCTH MCKAYUCCICAYCMBbIMU
BE&JINYHHaMU, 00BACHEHHS IMOJIYYCHHBIX PE3YyIbTAaTOB n

dbopmynrpoBaHUs BHIBOJOB CHUCIIOJIB30BAHMEM HAYYHBIX MOHSTHH,
TEOpUI U 3aKOHOB.
I[IP6 6. CdhopMHUPOBAHHOCTh YMEHHS BBIICISATH CYINICCTBECHHBIC

[PU3HAKHA BUPYCOB, KJIETOK [IPOKAPUOTHU DYKapHuoT;
OJITHOKJIETOYHBIX

n MHOTOKJICTOYHBIX OpFaHI/I3MOB, BHUIOB, 6HOF€OH€HO3OB
U DKOCHUCTEM;0COOCHHOCTH  TIPOIIECCOB  OOMEHa  BEIIECTB

U TIPEBpAIIEHMs] SHEPTUU B KJIETKE, (POTOCHHTE3a,INIACTUYECKOTO U

JHEPreTHYecKoro OoOMeHa, XEMOCHHTe3a, MHTO03a, Meko3a,
OIIOJOTBOPCHUSA, PASBUTHAN Pa3MHOXCHUA, HWHIAUBHUAYAJIBHOI'O
pa3BUTHUS oprasusma (oHTOTEHE3a), 00pbOBI 3a
CYIIIECTBOBAHUE,ECTECTBEHHOTO otbopa, BU1I000pa30BaHMs,

NPUCTIOCOOJICHHOCTH OPraHW3MOB K cpele OOWTaHWS,BIUSHHS
KOMIIOHCHTOB ~ 9KOCHCTEM, AaHTPONOTCHHBIX  W3MCHEHHHA B
HKOCHCTEMAX CBOCH MECTHOCTH,

KPYroBOpOTa BEIIECTB U MPEBpaIlieHue YJHEPTUU B Orocdepe.

[IP6 7. CdopMUpPOBAaHHOCTH YMEHHUS TPHUMEHSATH TOJy4YECHHBIE
3HaHUS UII OOBSICHEHUS OWOJIOTMYECKUXIIPOIECCOB W SIBJICHHUM,
JUIL TIPUHSATHUSL TPAKTHYECKUX PEUICHHH B TOBCEAHEBHOM JKU3HU
¢ nenproodecreueHusi 0e30MaCHOCTH CBOETO 37I0POBBSI U 3II0POBbSI
OKPYKAIOIIUX JIFOJICH, COOITI0ICHUSI30POBOTO 00pa3a XKU3HU, HOPM
IPaMOTHOTO NOBEJICHUS B OKpYKaromien TIPUPO THOH
cpeze;TIOHMMaHnue HEOOXOJUMOCTH HCIOJIb30BAHUS JIOCTHIKECHUM
COBPEMECHHOHM OHWOJOTMHUM OHOTEXHOJOTHHUUIA PAalMOHATBHOTO
IPUPOIOTIOTIL30BAHHS.

[1IP6 8. CdopMupoBaHHOCTH YMEHHs peuiaTb OHOJOTHYECKUe
3aJ]aui, COCTaBISATh TCHOTHIIMYCCKUECXEMBl CKPCUIMBAHHS IS
pa3HbIX THUIIOB HACJIEIOBAaHUS TMPHU3HAKOB Y OPraHU3MOB,
COCTaBIIAITh CXEMBITMIEPEHOCA BEUIECTB M SHEPTUM B IKOCHUCTEMAaX
(Lenu MUTaHUs, MUIIEBBIC CETH).

IIP6 9. CdopMHpPOBaHHOCTh YMEHUH KPUTHYECKH OLICHUBATh




UHPOpMALINIO OMOJIOTUYECKOTOCOACPIKAHUS, BKJIIOUYAIOUTYIO
IICEBJOHAYYHbIE 3HAHMUS W3 Pa3IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOMKH(pOpMaIIHH, Hay4YHO-TIOMYJISIPHbIE MaTepuabl);
UHTEPIPETUPOBATH TUYECKUE aCIEKThICOBPEMEHHBIX
UCCIIEI0BAHUI

B OHOJIOTMH, MEIUIIUHE,
I7100aJIbHBIEIKOJIOTHYECKHE
dbopMupoBaTh

10 OTHOUIEHUIO K HUM COOCTBEHHYIOIO3ULIHIO.

I[TP6 10. CdopmupoBaHHOCTE YMEHHI CcO37aBaTh COOCTBEHHBIC
NUCbMEHHBIE U YCTHBIE COOOILEHUS HAOCHOBE OHOJOTMYECKON
uHbpOpMallMM M3 HECKOJbKUX  HCTOYHUKOB,  I'PaMOTHO
MCII0JIb30BATHIIOHSITHUHHBIN anmapaTt OHoJIOTUr

OMOTEXHOJIOTHH;
PO OIIeMBI

paccMarpuBaTth
COBPEMEHHOCTH,

OK 02. Mcnosib30BaTh
COBPEMEHHEIE
CpeJICTBA TIOHCKa,
aHaym3a

Y UHTEpIIpeTaluu
nHpopMmaruu

1 nH(pOpPMaAITMOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodeccruoHaIbHON
NesITeNIbHOCTH

JIMIHOCTHBIE PE3YIbTATHl  JIOJKHBI
YaCcTH: [ICHHOCTH HAyYHOTO TIO3HAHHUS
-C()OpMHUPOBAHHOCTH MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH W OOIIECTBEHHOW TPAKTHKH,
OCHOBAHHOTO

Ha JIaJIore KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B TMOJIMKYJIETYPHOM MUDE.
MertanpeaMeTHbIe Pe3yIbTaThl JODKHBI OTPAKATh:
Ognanenue YHUBEPCATbHBIMU y4eOHBIMHU
MO03HABATEIBbHBIMH JCHCTBUSMH:

B)pabota ¢ nHpopmarue:

- BJAJCTh HAaBBIKAMHU TIOJYy4YeHUs HHGOOpMAIUU
U3 MCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEIHLHO
OCYIIECTBIISITH MIOUCK, aHAJIN3, CHCTEMATH3aIIUI0

U UHTEpIpEeTani0 UHOOPMAIMKA Pa3InYHBIX BUIOB
1 (GOpM Mpe/ICTABICHUS;

- co3JaBaTh TEKCThl B pazNUYHBIX QopMaTax C
y4eTOM Ha3Ha4YeHHUd UHGOpMAlMKU U  IIeJIeBOI
ayIUTOpUH,  BBIOMpas  ONTHUMAIbHYIO  (GopMy
MIpe/ICTaBICHUS

OoTpakaTh B

[1P6 1. ChopMupoBaHHOCTH 3HAHUN O MECTE€ W POJU OHOJOTHUHU
B CHCTEME HAyJHOTO 3HAHHS,(PYHKIMOHAIBHOH TI'PaMOTHOCTH
YeJIoBeKa [Tl PEIICHUS KU3HEHHBIX MPOOJIeM.

[IP6 7. CdopMUpPOBAaHHOCTH YMEHHUSI NPHUMEHSATH TOJy4YEeHHBIE
3HaHUA [UIsI OOBSCHEHUS OMOJOrMYECKUXIPOIECCOB U SBJICHHIA,
JUIS TIPUHSATUS MPAKTHUYECKUX PEUICHU B TOBCETHEBHOM >KHU3HU
¢ uenbroobOecnedeHrs 06e30MacHOCTH CBOETO 370POBbSI M 3/I0POBBS
OKPYKAIOILKX JI0/IeH, COOTI0CHUSI3J0OPOBOrO 00pa3a *KU3HU, HOPM
rPaMOTHOTO MOBE/ICHUS B OKpYXaromieu PUPOIHOM
cpelie;IOHUMaHue HEOOXOJAMMOCTH HCIIOJIb30BaHUS JOCTHXKEHUN
COBPEMEHHOH Ouonornuu OUOTEXHOJOTUHISA PALMOHAIBHOTO
MPUPOIOTIOIIH30BAHUS.

[1P6 10. CdopmHupoBaHHOCTH YMEHM CO34aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE COOOILEHUS HAOCHOBE OHOJOTHYECKON
uHbOpMAllMM U3 HECKOJbKUX  HUCTOYHHUKOB,  TI'PAaMOTHO
MCIIOJIb30BATHIIOHATHIHBIN anmapaT OuoJIOTUN




U BU3yaJIU3aluy;

- OLEHUBATh  JIOCTOBEPHOCTD,
nHpOpMaIUK, €€ COOTBETCTBHE
MOPAJIbHO-3TUYECKUM HOPMaM;

- KCII0JIb30BaTh CPEICTBA MH(OPMALIMOHHBIX

U KOMMYHMKAIIMOHHBIX TEXHOJOTMH B pELIEHUU

JICTUTUMHOCTbD
IMpaBOBbIM U

KOTHUTHBHBIX, KOMMYHUKATHBHbBIX U
OpraHM3allMOHHBIX  3aJa4 ¢ coOmtoaeHreM
TpeOOBaHUN IPrOHOMUKH, TEXHUKH OE30TacCHOCTH,
TUTHEHBI,  PECcypcocOepeKeHHs, MpPaBOBBIX U
9TUYECKUX  HOPM,  HOpM  HMH(POPMAIMOHHOMN
0€30I1aCHOCTH
OK 04. D¢pdexTrBHO JInaHOCTHBIE pe3ynbTaThl JOJKHBI oTpaxarb B | [IPO 5. [IpumoOpereHue ombiTa MPUMEHEHHS] OCHOBHBIX METOJIOB

B3aMOJEHCTBOBAThL
1 paboTath B
KOJUIEKTUBE U KOMaHE

YacTH: I[EHHOCTH HAyYHOT'O ITO3HAHUSA: OCO3HAHUE
IIEHHOCTH HAYYHOH JIEATSIBHOCTH, TOTOBHOCTH
OCYIIIECTBIISATh TPOSKTHYIO H HCCIICIOBATEIBCKYIO
NEeSTETbHOCTh MHANBUIYaIBHO U B TPYIIIE.
MeranpeaMeTHbIE pe3yIbTaThl IOJDKHBI OTPAXKATh:
OBnageHne yHUBEPCATHHBIMU KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) coBMecTHas ACSITEIBHOCTD:

- TIOHUMAaTh ¥ HCIIOJIB30BaTh IPEUMYIICCTBA
KOMaHJHOW W MHIUBUIyaIbHON PabOTHI;

- TPUHUMATH IIJIM COBMECTHOW JCATEIHHOCTH,
OpraHu30BBIBATh M  KOOPJAUHUPOBATH JICUCTBUS
0 €€ JOCTIIKEHHIO: COCTaB/IATh INIaH IEHCTBH,
pacnpenensiTs pojid ¢ y4eTOM MHEHUH yYaCTHHKOB
00CYXKJaTh pe3ylbTaThl COBMECTHOM PabOTHI.
OBnaseHne  yHUBEPCAIBHBIMU  PETYISTHBHBIMU
NEUCTBUSIMU:

I') IpUHATHE ce0s U APYTUX JHOACH:

- MPUHUMATh MOTHBBI U apTyMEHTHI APYrUX JIOACH
MIPHU aHATTU3€e PE3yIbTaTOB JESITEILHOCTH;

- MPU3HABATh CBOE MPABO M MPaBO APYTUX JIIOJIEH

HAaY4YHOI'O MO3HAaHUA, UCIIOJIBb3YEMBIX BOHOJIOTUH: Ha6J'IIO)IeHI/I${
M OIIMCaHUs XHUBBIX CHUCTEM, IMPOLECCCOB U HBHGHI/Iﬁ; OopraHu3anuvunu

UTIPOBEACHUS  OMOJIOTHYECKOTO  DKCIEPUMEHTA,  BBIABMKCHUS
TUNOTE3,  BBIABIEHUS  3aBUCHUMOCTH  MEXKIYUCCIIETyeMbIMU
BEJIMYMHAMU, 00BsCHEHUS MOJTyYEHHBIX pe3yabTaToOB
U GOpMYyIMpPOBAaHHSA BBIBOJIOB  CHCIOJb30BAaHMEM  Hay4dHBIX

MIOHATHUH, TEOPHUI U 3aKOHOB




Ha OILINOKH;
- pa3BHUBaTh CIIOCOOHOCTH MIOHUMATh MUP C TIO3UIHH
JPYroro 4elioBeKa

OK 07.
ConeiicTBOBATH
COXPAaHEHUIO
OKpYKalollel Cpebl,
pecypcocOepeKeHuIo,
MPUMEHSTH 3HAHHS
00 M3MeHeHUn
KITUMAaTa, TPUHITATIBI
OEepEeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH

B UpE3BBIYANHBIX
CUTYaIUIX

JIM4HOCTHBIE pE3yJbTAaThl JIOJDKHBI OTpaXkaTb B
YacTH: JKOJIOTHYECKOT O BOCIIUTAHMS: -
C(OPMHUPOBAHHOCTh  DKOJOTHYECKOW  KYJIBTYPHI,

MOHMMAHHUE BJIMUSHUS COLMAIBLHO-?PKOHOMHUYECKIX
MPOLECCOB HA COCTOSIHUE MPUPOIHON M COLIMATBHOMN
cpenbl,  OCO3HAaHME  TJI00AaTBHOTO  XapakTepa
9KOJIOTMYECKUX MPoOIIeM;

- IUTAHUPOBAHME U OCYIIECTBIICHUE JEHCTBUI

B OKpYXalolleld cpele Ha OCHOBE 3HAHWA Lened
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA;

- AKTUBHOE HEMPUATUE JCUCTBHI, TPUHOCAIIUX BPE
OKpYKarollen cpene;

- yMEHHE TPOTHO3UPOBATh  HEOJATONMPUSTHHIE
9KOJIOTUYECKHE IOCJIEACTBUS MPEAIPUHUMAEMBIX
JEUCTBUM, IPEAOTBPAIATh UX;

- pacIIMpEeHne ONbITA ACSITEIBHOCTH 3KOJOTHUYECKON
HaIlpaBJIEHHOCTH.

MeranpeaMeTHbIe pe3yibTaThl 1OJKHBI OTPAXKaTh:
OBnageHue yHUBEpPCAIbHBIMU KOMMYHUKATHUBHBIMU
NEUCTBUSIMU:

0) coBMecTHas ACSITEIBHOCTD:

- IIOHMMaTh M HCIOJIb30BaTh IMPEUMYIIECTBA
KOMaHJHOW U MHIWBUIyaTbHOU paboThI;

- T[pPUHUMATh IE€JIM COBMECTHOM JESATENbHOCTH,
OpPraHU30BbIBaTh U KOOPAUHUPOBATH IEHCTBUS

[0 €€ JOCTH)KCHHMIO: COCTAaBJIATh IUIAH JEHCTBUU,
pacnpenensiatb pojud ¢ y4eTOM MHEHHM YYaCTHUKOB
00CYKJaTh pe3ylbTaThl COBMECTHOM paboThI

[IP6 5. IlpuoOpeTeHue ombITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO TIO3HAHMS, MCIIOJIB3YEMbIX BOHMOJIOTUU: HAONIOICHHS
Y OIIMCAHUS KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI; OPraHU3ALUU
UTIPOBEJICHUSI  OMOJIOTMYECKOTO  OKCIICPUMEHTA,  BBIIBHKCHHUS
TUIIOTE3,  BBISBICHUS  3aBUCHMOCTH  MEXKIYHCCIEIYEMBIMU
BEJIMYMHAMU, 0OBSICHEHUS ITOJTY4E€HHBIX pe3yiabTaToOB
U (opmMynupoBaHUS  BBIBOJIOB  CHCIIOJIb30BAaHHEM  HAyYHBIX
MOHATUH, TEOPUI U 3aKOHOB.

I[TP6 6. CdopMUPOBAHHOCTH YMEHHUS BBIICIATH CYIICCTBCHHBIS

MPU3HAKHA BUPYCOB, KJIETOK MPOKAPUOTHU JYKapHUoT;
OJTHOKJIETOYHBIX

58 MHOTOKJICTOYHBIX OpFaHH3MOB, BUJIOB, 6I/IOFeOHeHO3OB
U DKOCHUCTEM;O0COOCHHOCTH  TIPOIIECCOB  OOMEHa  BEIIECTB

U TIpEeBpaIleHUs SHEPruHM B KIETKe, (OTOCHMHTE3A,INTaCTHUYECKOTO

U DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio03a,
OTUIOJIOTBOPEHHSI, PA3BUTHSIH PA3MHOXKCHHUS, WHAWBHUIYAIEHOTO
pa3BUTHUSA opraHuszma (oHTOTCHE3A), O00pBOBI 3a
CYIIECTBOBAHHE,ECTECTBEHHOTO oroopa, BU1000pa30BaHMs,

NPUCIIOCOOJICHHOCTH OPraHW3MOB K cpelle  OOWTaHWS,BIUSHHUS
KOMIIOHCHTOB ~ JKOCHCTEM, AaHTPONOI'CHHBIX  W3MCHEHHWHA B
9KOCHCTEMAaX CBOCH MECTHOCTH,

KPYrOBOpOTa BEIIECTB M MPEBpAIICHUE SHEPTHH B Onocdepe.

[IP6 7. CdopMHpOBaHHOCTHL YMEHHSI MPUMEHATH MOJyYCHHbBIE
3HaHUS JiJIsl OOBSICHEHUS OWOJIOTUYECKUXITPOLIECCOB M SIBIICHHIA,
JUIST TIPUHSATHUS TIPAKTHYECKUX PEUICHHH B TOBCEIHEBHOM JKU3HU
¢ uenbroodeceueHusi 0e30MaCHOCTH CBOETO 3JI0POBbSI U 3J0POBBS
OKPYIKAIOIIUX JIFOJICH, COOIT0ICHUSI30POBOTO 00pa3a XKU3HU, HOPM
TPaMOTHOTO MOBE/IEHUs B OKpYKaroIen MPUPOTHOM
cpelie;IOHUMaHne HEOOXOJAMMOCTH HCIIOJBb30BaHUS JOCTHXKEHUN
COBPEMEHHON OHMOJOTMM U OHOTEXHOJOTHHAIS pPalMOHAIBHOTO
MPHUPOIONIOIE30BAHUS




IIK®

3VxkaspBatorcs 1K, dmeMeHTBI KOTOPHIX (OPMHUPYET NPHUKIANHOM MOAYIh (IIPO(ECCHOHAIBHO OPHEHTHPOBAHHOE colepkanue) B coorBerctBuu ¢ DIOC peammsyemoit
npodeccun/cienmanbaocTa CIIO.
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2. CTpyKTYypa H cofep:kaHue 00111e00pPa30BaTEIbHOM TUCIUILINHBI

2.1. O0bemM TUCHMILIMHBI M BUABI y4eOHOU padoThI

Bua yueOHoii paboTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 144

B T. 4.:

TEOPETUUECKUE 3aHATUSA 88
MPaKTUYECKHUE 3aHATHS 32
nabopaTOpHBIC 3aHATHUS 18
KOHTPOJIbHBIE Pa0OTHI 6
OcHoBHoOe coaepxkanue’ 102
IMpodeccHonaabLHO OPHEHTHPOBAHHOE COIEPKAHME® 42
IpomeskyTouHas arrecTanus *(HK3aMeH) kel

*OCHOBHOE COJIEpIKAHUE BKIKOYAET COAEPIKATENbHBIE JIMHUK 110 yueOHOMY mpeamery «buonorus» (6a30Bblii ypOBEHD)
®DenepanbHO 00pa30BaTEIBHON MPOTPaMMEBI CPEIHEro OOIIeTro 00pa3oBaHMA, YTBEP)KIESHHOH NpHKa3oM MUHHCTEpCTBA
npocsemmennst Poccuiickoit @eneparim ot 18 mas 2023 r. N 371(B pemakunu Ilpukasa Munnpocsemenns: Poccun ot 9
okTsi0ps 2024 r. N 704).
*TIpodecCHOHAIEHO ~OPHUEHTHPOBAHHOE CONEPKAHHE MOKET OBbITh pACIpEleNeHO Mo pasienaMm (TeMam) —Hiu
CKOHIIGHTPHPOBAHO B pazene [Ipukia Hoi Moxyis.
S®opMa MpOMENKYTOUHOI ATTECTAIMK U KOJIUYECTBO YACOB, OTBOJUMBIX HA €€ MPOBEICHUE, PErIAMEHTHPYIOTCS YI€OHBIM
wradom OIT CIIO.
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2.2. TeMaTH4eCKHH IUIaH U COAEPKaHUE TMCUUILIMHBI «bHoorusn

HaumenoBanue Cojep:kanue yueOHOro MaTepHa/a (0CHOBHOE M NPOodeccHOHATLHOOPHEHTHPOBAHHOE)', O6bem | Popmupyembie
pa3iesioB M TeM J1a00paTOpPHbIE U NPAKTHYECKUE 3aAHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHH) 4YacoB | KOMIETEHIHH
1 2 3 4
OcHoBHOe coJiep;kaHue
Pasjen 1. buoJsiorns kak Hayka 2
Tema 1.1. | Conepxanue yueOHOTO MaTepraia 2
buonorus B | buosnorus — Hayka o xuBoi npupoje. CBsizu OHOJOTUU € OOLIECTBEHHBIMHU, TEXHUYECKUMH U OK-01. OK-02
CUCTEME HayK JPYTMMU €CTECTBEHHBIMH HaykamH, (uiocodueil, penurueil, 3TUKOW, SCTETUKON U IMpPaBOM. OK-0 4’ OK-07’
Ponp Owomornn B (GOpMHUpOBaHHMM COBPEMEHHOM Hay4yHOW KapTuHbl wmupa. Cucrema HI’(
OMOJIOTHYECKUX HAYK. o
Metoapl TO3HAHUS JKUBOW TPHUPOIBI (HAOTIOJAEHUE, SKCIEPUMEHT, OIHMCAHWE, W3MEpPEHHUeE,
KJaccuuKalys, MOJICTMPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX)
Pasznea 2. )KuBble cMCTeMbI M UX OPTraHU3ALMS 2
Tema 2.1. O6mas | Conepxanue yueOHOro Marepuaa 2 OK-01, OK-02,
XapaKTepUCTHUKa XKusblie cuctemsl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: Ouonoruu. OTiInyme >KUBbIX CUCTEM OT OK-04, OK-07
KU3HU HEOpraHu4uecKou nmpupoisl. CBOMCTBA OMOCHCTEM U UX pa3HOOOpa3ue. IIK...
YpoBHU opraHu3aiu OMOCHUCTEM: MOJIEKYISIPHO-TCHETHYECKUH, KJIETOYHBIN, OpraHUu3MEHHBIH,
TOMYJISIIIMOHHO -BUIOBO, SKOCHCTEMHBIN (OHOTE€OIICHOTHYECKHH ), OnoChepHBIA
Pa3nen 3. XuMuyeckuii cocTaB U CTPOeHHE KJIETKHU 18
Tema 3.1. Coneprkanue y4eOHOTo MaTepuasa 2 OK-01, OK-02,
XUMUYECKUN XUMUYECKUH COCTaB KJIETKU. XUMUYECKUE AIIEMEHTBI: MaKpOlJIEMEHThI, MUKPO3JIeMeHThI. Bosa OK-04, OK-07
COCTaB KIETKH. | 1 MUHEpalibHbIe BelecTBa. OyHKINK BOABI U MUHEPAJIbHBIX BelleCTB B KieTke. [logaepxanue IIK...
Bona OCMOTHYECKOT0 OanaHca
u MUHEPAJIBHBIC | [[pakTHUECKOE 3aHsTHE® 1

’O0pa3soBaresbHas OpraHU3alys BIPABE CAMOCTOATENBHO ONPEAEATh MOCIEN0BATENLHOCTh U3YUEHHs PA3JIElOB U TEM, BXOIALIMX B HUX, 4 TAKKE IEPEPACIIPENENATH KOTUYECTBO
4acoB JUIsi OCBOCHUsI OOYYAIONIMMHUCS y4eOHOTO Marepuana, C Y4eToM JIOTUKH (DOPMHUPOBAHMS TMPEIAMETHBIX PE3Y/bTATOB, OOMMX M NPO(ECCHOHATBHBIX KOMIICTCHIIHH,
MEXIIPEIMETHBIX CBS3€H ¢ APYrIMHU AUCIUILIMHAMYA 00Ie00pa30BaTEIbHOTO 1 00MIenpodecCHOHaBFHOro ukiIoB yuebnoro miana OIT CIIO.

8Yacel mpakTUYECKUX U 1a60PaTOPHEIX3aHATHIYITEHEI B COIEPKAHNN yI€OHOTO MaTepUana U BXOIAT B 00IIEe KOJMMIECTBO YacOB IO TeMe. Yachl KOHTPOIBHBIX paboT HE BXOIAT B
0011ee KOJIIMYECTBO M0 TEME U YUTCHBI B O0IIEM KOJIMYESCTBE YaCOB 110 pa3jeiy.
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BELIECTBA Ne 1 «buonoruyeckas pojib MHHEPAIbHBIX BEUIECTB B OO0ECIEUYECHUH IKHU3HEIACITEIHHOCTH
OpraHU3MOB, IIPOSIBICHUS AUcOaTaHCca MUHEPAIBHBIX 3JIEMEHTOB)
Tema 3.2. CopepxaHue yaeOHOTO MaTepralia
buonornuecku benku. CocraB u crpoeHue OeakoB. AMHUHOKHCIOTHI — MOHOMEpbI OenkoB. HezameHumble u
BAYKHBIE 3aMEHUMBIE AMHHOKHUCIOTBL. AMHMHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpBI O€IKOBOM
XUMHYECKUE MOJIEKYNbl (MepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTHYHAS CTPYKTypa). XHUMHUYECKUE
COCIMHEHUSA cBoiicTBa OenkoB. buonormueckue GpyHKIUM OEIKOB.
®epMeHThl — Ouosnoruueckue karanuzatopel. CrTpoeHue (epMeHTa: aKTUBHBIM LEHTD,
cyoctpatHas cneuupuuyHocth. Kodepmentsl. Buramunbl.  Otnuumst  ¢GepMeHTOB  OT
HEOPraHMYECKUX  KaTaJu3aToOpoB.YTJEBOJAbI:  MOHOcaxapuibsl  (TJOKo3a, pubo3a U
ne3okcupu0o03a), aucaxapuipl (caxaposa, JIaKTO3a) M TOJMcaxapubl (Kpaxmam, TJIMKOTEH,
uemnono3a). buonorunueckue GyHkIMM yriaeBoAoB. Jlunmuasl: Tpuriauuepuabl, Gochonunuis,
crepounbl. ['mapodunsHO-TUAPOYOOHBIE CcBoOMcTBAa. buonorndeckne QyHKIUU JATHAIOB.
CpaBHeHHE YTieBOJA0B, OEIKOB U JIMIIUJOB KaK HICTOYHUKOB SHEPTUH.
Hyxnennoseie xucnore: JIHK m PHK. Hykneotuasl — MOHOMEpPBI HYKIIEHMHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu JJIHK. Ctpoenue u pynkuuu PHK. AT®: crpoenue u pyHkuuu
JlaGopaTopHbIe 3aHATHS
Ne 1 (na Be10Op mipenonaBarens) «OnpeneneHue ButamuHa C B MPOIYKTaX MUTAHUSD
i «OnpeeneHne HaluyKs KpaxMana B IPOAYKTax MUTaHUD.
Ne 2 (na Bb10Op TipenionaBarens) «I uapogribHO-THAPOGOOHBIE CBOKWCTBA TUTTHIOBY
win  «M3ydeHue KaTaJuTUYeCKOH AaKTMBHOCTM (EpMEHTOB (Ha IpUMepe amuiasbl WIH
KaTaJiasbl)»
Tema 3.3. Coneprkanne yaeOHOro MaTepuasa
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CrpykrypHO-
GbyHKIMOHATIBHAS
OpraHu3arus
KJIETOK

Hutonorus — Hayka o kietke. Kierounas Teopust — npumep B3aUMOACHCTBUS UaeH U (PakToOB B
Hay4YHOM I[IO3HAHUHU. MeTo bl N3y4eHUS KIIETKH.

Knerka xak nenoctHas »xuBas cuctema. OOIIMEe NPU3HAKM KIETOK: 3aMKHYyTas HapyKHas
MeMmOpana, mosexynbl JJHK kak reHeTrueckuii armapar, CucTeMa CHHTe3a OeKa.

Tunel  KiIeTOK: dSykapuoTHueckas M mnpokapuotudeckas. (OCOOEHHOCTH  CTPOEHHS
npokapuoTHueckoi kiueTku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHYECKON KIIETKU.
OCHOBHBIE OTJINYHS PACTUTEIBHOM, JKUBOTHOW U TPUOHOHN KIeTKH. [I0BEpXHOCTHBIE CTPYKTYpPBI
KIIETOK— KJIETOYHasl CTeHKa, IJIMKOKaluKc, uX (QyHkuuu. [lnmazmarnyeckas MeMOpaHna, ee
CBOMCTBa U (DYHKIMH.

Huronnazma u ee opranonasl. OnHomemOpanHble opranouas! kietku: JI1C, annapar [N'onabmaxkwy,
m30coMBbl. [IoyaBTOHOMHBIE OpraHOMBI KIETKH: MUTOXOHAPUH, IiacTuabl. IIponcxoxaenne
MUTOXOHApUN M Tuactul. Bunel miactun. HemeMOpaHHbIE opraHOWIbI KJIETKU: PUOOCOMBI,
KJIIETOYHBIM LIEHTp, LEHTPUOIM, PECHUYKH, JKIYyTMKA. @OYHKIMM OpPraHOMAOB KIIETKH.
Bxrouenust.

SAnpo — perynsatopHblii 1HeHTp kieTku. CTpoeHue sjpa: siaepHas 000J0ouKa, KapuoIuiama,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

JlaGopaTopHbIe 3aHATHS 2
Ne 3 (ma BwIOOp mpenomaBatens) «CTpoeHue KIETKH (pacTeHUs, >KUBOTHBIC, TPUOBI) H
KJIETOUHBIE BKJIIOUEHUS (Kpaxmall, KApOTUHOMIbI, XJIOPOILIACThI, XPOMOTLIACTHI)»
i «M3ydeHne CTpoeHHs KJIETOK PAcCTeHUM, KUBOTHBIX M OakTepuil MoJ MHUKPOCKOIOM Ha
TOTOBBIX MUKpOIIpenapaTax u X ONHCAHUEY.
No 4 «ITponuriaeMmocTh MEMOPaHBI (TIA3MOJIN3, TETIIIA3MOJIN3))
Pasznen 4. ’KusHeaeaATeIbHOCTh KJIETKH 10
Tema 4.1. Coneprkanue y4eOHOTo MaTepuasa 4
Obmen  BemectB | OOMEH BELIECTB, MM METAa00IM3M. ACCHMHIISAIMS (IJIACTUYECKUH OOMEH) M JTUCCHMUJISIINS
u IIPEBPAICHUE | (SHEpreTHUeCKuid OOMEeH) — JIBe CTOPOHBI €IMHOro Mmpoiiecca Merabonn3ma. Poilb 3aKoHOB
SHEPTUN COXpaHEHHUs BEIIECTBA M HSHEPIMM B TOHMMAaHMM MeTaboyim3Ma. TuIbl oOMEHa BEIIECTB: OK-01, OK-02,
B KJICTKC aBTOTPOQHBEIA M TeTepoTpodHbIi. Poib (GepMeHTOB B 0OMEHE BELIECTB M NPEBPALICHUM OK-04, OK-07
SHEPrUU B KIETKE. IIK...

@®otocunTe3. CBeroBas W TeMHoBasg (a3l  ¢orocuHTe3a. Peakuum  doTocuHTE3A.
D¢ dextuBHOCTH (oTOCHHTE3a. 3HaueHHe (OTOCHHTE3a sl JKU3HM Ha 3emse. BnusHue
yCIOBMHA cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMIEHUS! €r0 MPOAYKTUBHOCTH y KYJIbTYPHBIX
pacteHuil. XeMocuHTe3. XeMOCHUHTE3UpYIOIINEe OakTepuu. 3HauUe€HHEe XEeMOCHHTE3a sl JKU3HU
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Ha 3emJie.

DHepreTuyecknii 0OMeH B KieTKe. PaciierniieHne BelecTB, BBIACICHHUE W aKKyMYJIHPOBAaHUE
SHEPrUM B KIJETKE. OJTallbl JHEepreTudyeckoro odOmena. ['nmkonus. bpoxxeHue u ero BUIBL
KucnopogHoe okwuclieHWe, WM KJIeTodHoe nbixaHue. OxuciurenbHoe ¢GochoprimpoBaHue.
DddexTHBHOCTH SHEPreTHIecKOro oOMeHa

Tema 4.2. CopepxaHue yaeOHOT0O MaTepralia 2
Buocunres Oenka Peakmu matpuunoro cuntesa. ['enernueckas nadpopmanms u JJHK. Peanmsanms reneTnaeckoi
nHpopmanuu B KieTke. ['eHeTHMuecKkuid KoJ W ero cBOWCTBA. TpaHCKpUNLMS — MaTpUYHBIN
cuute3 PHK. Tpaucnsmus — Ouwocunre3 Oenka. Jtambl TpaHchsiuun. KonupoBanue
aMUHOKHCIIOT. Posib pubocoM B OMocHHTE3€e Oelka
ITpakTHYecKoe 3aHsATHE 1
No 2 «Pemenune 3a1a4 Ha onpeAeIIeHUE MOCIEA0BATEILHOCTA HYKJIEOTHIOBY
Tewma 4.3. Coneprkanne yaeOHOTo MaTepuaa 2
Bupycsr Heknerounsie gopmsbl xku3Hu — Bupychl. Mcropust otkpeitus BupycoB (/1. V. MBanoBckwuii).
Oco0OeHHOCTH CTPOEHHUS U KU3HEHHOTO LMKIa BUpYycoB. bakrtepumodaru. bonesnu pacrenuid,
KUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc ummynoaedunura yenoseka (BUY) —
Bo3Oyautens CITNa. IIpodrmakTika pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUI
KonTpoabHast padoraNe 1 «MonekynsipHbIi ypOBEHb OpraHU3aluu AKHUBOTOY 2
Pasznes 5. PazmHokeHUe 1 MHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB 20
Tema 5.1. Coneprkanue yaeOHOTO MaTepuaa 2
XKusnennbli nuKa | KimeToyHbld UK, WIM SKM3HEHHBIM HUKI KiaeTku. Muatepdasza u wmuto3. IIpomeccsl,
KJICTKU npoTekaromue B uHTepdaze. Perumkamus — peaknus matpuunoro cuHte3a JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HAa0Op — KapHWOTHUIL [[WTIJIOMIHBIA M TaruIOWIHBIA XPOMOCOMHBIC
Habopel. Xpomatu el L{uTonornyeckue OCHOBBI Pa3MHOXKEHUS U MHAUBHUIYaIbHOTO Pa3BUTHUS
opranu3moB. Jlenenue kineTku — Muto3. Ctaguu muTto3a. IIporeccel, MpouCcXoadiire Ha pa3HbIX OK-01, OK-02,
cTaausax MuTO3a. buonoruueckuii cmpica mutosa. [IporpaMmmupyemasi rubenb KIETKH - alloNTo3 OK-04, OK-07
Tema 5.2. Copepxanue yueOHOro Marepuala 4 1IK...
®opmbl @opMBI pa3MHOXKEHHUSI OPraHU3MOB: Oecrionoe W MoJioBoe. Buapl 0ecrosioro pa3MHOKEHHUS:
Pa3MHOKEHHUS JiefieHue Ha/JBO€ M MOYKOBaHHE OJHO M MHOTOKIETOUYHBIX, CIIOPOOOpa3oBaHUE, BEreTaTHUBHOE
OpraHu3MOB pa3mHoxeHue. IcKycCTBEHHOE KJIOHUPOBAHUE OPTaHU3MOB, €r0 3HAYEHHUE JJIs1 CEJIEKIINH.

[TonoBoe pa3mHOXKeHHE, ero oTiuMuus OoT Oecmojoro. Meio3. Craaguu meitoza. Ilpomeccsl,
MPOUCXOJAIIMEe Ha cTaauax wenosa. IloBeneHne xpomocom B Meirose. KpoccuHrosep.
buosiornyeckuif cMbIClI U 3HaueHHE Meio3a. ['ameroreHe3 — mpoliecc 00pa3oBaHUs MOJIOBBIX
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KIJIICTOK Yy JKHMBOTHBIX. IlonoBeie Xee3bl: CEMEHHUKU M SHMYHUKH. 06pa3013aH1/1e U PAa3BUTHC

MOJIOBBIX KJIETOK — TaMmeT (CIepMaro30ul, SHIEKIeTKa) — CIEepMaTOTeHe3 U OOTrEHE3.
OCOOEHHOCTH CTPOCHUS SIMIEKIIETOK U criepMaro3onaoB. Omnonotsopenne. [laprenorenes
Tema 5.3. CopepxaHue yueOHOT0 MaTepralia
WnpuBuayansnoe | UHauBuyanbHOE pa3BUTHE (OHTOTEHE3). DMOpHMOHANIBHOE pa3BuTHE (dMOpHOTeHe3). DTambl
pPasBUTHUC 3M6pI/IOHaJII)HOFO Pa3BUTHUA y IIO3BOHOYHBIX KHUBOTHBIX: ZIpO6JIeHI/IC, racrpyjidanusd,
OpraHu3MOB opranorenes. [ToctamOproHaNbHOE pa3BUTHE. THITBI TOCTIMOPHOHAIBHOTO PAa3BUTHUS: MPIMOE,

He mpsMoe (IMYMHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIOCOOHBIE
BBI3BIBATh BPOXKJEHHbIE YypoJcTBAa. PocT u pa3Butue pacreHuil. OHTOreHe3 IBETKOBOTO
pacTeHMsI: CTPOCHHUE CEMEHH, CTaJAUN Pa3BUTHUS

Tema 5.4. IIpo¢deccHoHAILHO OPHEHTHPOBAHHOE COJepP:KaHUE (CoAepKAHHE MPUKJIATHOTO MOYJIs)

OcoOenHoctu Bapuanr 1. Tkanu pacrenuii. CTpoeHHE OPraHOB pPaCTUTEIBHOTO OPraHU3Ma, UX POJIb U CBS3b
CTPOEHHUS Mexay coboit. JKuzHenesTenbHOCTh PACTUTENBHOTO opraHu3Ma. PocT u pa3BuTHE pacTeHus.
W pa3BUTHS VYcenoBust npopactanus cemsiH. [loarotoBka ceMsiH k moceBy. PazButue mpopoctkoB. BnusiHue

makpoopranusma’ | pUTOrOpMOHOB Ha POCT PacTeHHs. POCTOBbIC JBIKEHHS pacTeHMil. Pa3BuTHe Mo6era u3 MoYKH.

Pa3mHokenune pacrenuii u ero 3HaueHue. CeMeHHOE (T€HEpaTUBHOE) Pa3MHOXKEHHE PaCTEHUM.
[Betkn u competusi. OmbuieHue. [lepekpécTHoe omblieHUE (BETPOM, KMBOTHBIMH, BOJIOH) U
caMmoornbuieHue. J[BoitHOe onoA0TBOpeHue. BeretaTuBHOE pa3MHOKEHUE IIBETKOBBIX PACTEHUN
B mpupojsie. BereraTuBHOE pa3MHOKEHHE KYJIbTYPHBIX pacTeHUM. XO34WCTBEHHOE 3HAYEHUE
BETr€TaTUBHOTO PAa3MHOKEHHS.

Bapuant 2. Txkanum xuBOTHbIX. CTpo€HHME OPraHOB U CHUCTEM OPraHOB IKUBOTHBIX.
@yHKIMOHAJIbHAS CUCTEMA OPraHoB. ['oMeocTa3 opraHusMa M €ro nojJiepKaHue B IPOLECCE
KU3HEACATEIIbHOCTU. 3HAYEHUE MPOSBICHUA pa3lIpaXuMOCTH M perymsauuu. [Ipouecchb
KU3HEACATEIIbHOCTH JKUBOTHBIX. [IpUuMHBI HapymeHud pa3BUTHS OpraHnusMoB OpraHbl
penpoaykuuu, ctpoeHue u Gpynknun. MHpexkuuu u ux npeaynpexiacHue.

Bapuanr 3. Tkanu yenoBeka. CTpoeHHE OPraHOB U CUCTEM OPIaHOB yenoBeka OyHKIIMOHAIbHAsS
cucTeMa oprasoB. ['omeocTa3 opranusMa Hu ero nojjiepKaHue B MPOLECCE KUZHEIEATETbHOCTH.
3HaueHHE TMPOSIBJICHUS pa3ApaXUMOCTH U perymauuu. Ilponeccel Ku3HENEATEIbHOCTH
yenoBeka. [IpuumHbl HapymieHud pa3BUTUS OpraHu3MoB OpraHbl penpoyKIUU, CTPOCHHUE U
¢byukiun.  PenponyktuBHoe 310poBbe. HacnencrBeHHble  0O0JIe3HHM, WX OPUYUHBL |

%[l podeccuit/cenuanbHOCTE N, CBI3aHHBIX ¢ 00BEKTOM H3ydeHHus “PacTeHns” MaTepHal TEMBI H3ydaeTcs Ha IIPIMEPE OPTaHM3Ma PACTEHHI.
s mpodeccuit/crienuanbHOCTe!, CBI3aHHBIX ¢ 00bEKTOM M3ydeHus ‘YKUBOTHBIE” MaTepHall TEMBI H3ydaeTcs Ha IPUMEPE OPTaHU3MOB KUBOTHBIX .
Jns mpodeccuit/crienuanbHOCTEN, CBI3aHHBIX ¢ 00BEKTOM M3ydeHus “UenoBek™” MaTepHan TeMbl M3ydaeTcs Ha IPUMepE OpraHn3Ma YelIoBeKa.




npenynpexaenue. Mudexum, nepeaaronuecs nojoBbIM MyTéM, NX NPoQHIaKTHKA

[IpakTyeckue 3aHsATHS

Ne 3Pa3paboTka MEHTaIBHOM KapThl TKAHEH, OPraHOB U CHCTEM OPTraHOB MaKpOOPTaHH3MOB
(pacTeHusi, )KUBOTHBIE, YEJIOBEK) C KPATKON XapaKTePUCTUKON UX (DYHKIIHIA.

Ne 4«BupycHble u OaxTepuanbHble 3a00J1€BaHUSIMAKPOOPTaHU3MOB (UEIOBEK, >KUBOTHBIE,
pacTeHus). ONUAEMHYECKUN  (IMU300TUYECKUM, sSnuuToTUUecKuii) mporecc. OOmme
NPUHLIUIOBI  HMCIOJIb30BAHHUA ~ JICKAPCTBEHHBIX  BemecTB.  (OCOOCHHOCTH  NPUMEHEHUS
AHTHOUOTHKOBY

Pa3nes 6. HaciencTBeHHOCTD M H3MEHYMBOCTH OPraHU3MOB

20

Tema 6.1.
3aKOHOMEPHOCTH
HaCJIeI0BaHUS

Coneprxkanne yueOHOro MaTepuaa

[Ipenmer u 3agaun reHeTukd. Ponb muronoruu M >MOPHOJNIOTMHM B CTAHOBJIEHMM TE€HETHKU.
Bxman poccuiickux u 3apyOe€KHBIX YYEHBIX B DPAa3BUTHE T'€HETUKH. MeToAbl TeHETHKHU
(rubpuonoruyecKui, LATOT€HETHYECKHI, MOJIEKYJIIPHO-T€HETHUECKUI ). OcHOBHBIE
reHeTUYecKue NOHATH. ['eHeTn4eckasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelIuBaHuM.
3aKOHOMEPHOCTH HACJEI0BaHUS MPU3HAKOB, ycTaHOBIEeHHbIe I'. Menaenem. MoHoruOpuaHoe
CKpelllMBaHMe. 3aKOH eIMHO00pa3usi THOpUIOB TiepBOro nokosieHus. [IpaBuino JOMUHUPOBAHUS.
3aKOH paclIeIUIeHHs MNpu3HakoB. ['mmoreza uwmctorel ramer. llomHoe u  HemosHOE
JOMUHHMpOBaHKe. JJurnbpuaHoe ckpemuBaHie. 3aKOH HE3aBUCUMOI'0 HacJIeI0BaHUsI IPU3HAKOB.
[{uToreneTnyeckue OCHOBBI AUTMOPHIHOTO CKPELIMBAHMA. AHAJIN3HUPYIOIIEE CKpELIMBaHUE.
Vcnonp30BaHue aHATM3UPYIOLIETO CKPEIMBAHUS Ul ONPEAEICHUs T€HOTHUIIA OCOOH.

HpaKTI/I‘IeCKI/Ie 3aH5ITI/IHlO

Ne  SPemnrenne 3aaa4 Ha OIpEacCiICHUC BCPOATHOCTH BO3HHMKHOBCHHSA HACICACTBCHHBIX
IIPpU3HAKOB IIpKU MOHO-, IH-, HOJ'II/IFI/I6pI/I,[[HOM U aHAIM3UPYIOIIEM CKpCHIMBaHWH, COCTAaBJICHUC
TCHOTUIIMYCCKUX CXEM CKPCIIMBAaHUA

Tema 6.2.
CuemnjieHHoEe
HacjleI0BaHue
MIPU3HAKOB

Copepxanue yueOHOro Marepualia

CHeHHeHHOC HaCJICOOBAHUC IIPU3HAKOB. Pa6ora T. MopraHa o0 CHCINICHHOMY HACJICIOBAaHHIO
I'CHOB. HapymeHHe CHOCIUICHUA TCHOB B PE3YJIbTATC KPOCCHUHI'OBEpA. XpOMOCOMHaH TCOpHA
HacleACTBEHHOCTH. ['eHeTuueckue KapThI. I'eneTuka nmoma. XpOMOCOMHOG OIIPCACIICHUC I10JIA.
AYTOCOMLI H IIO0JIOBBIC XPOMOCOMBI. I'omorameTtHbie U IeTCPOraMeTHbIC OpPraHMU3MbI.
HacnegoBanue IMPU3HAKOB, CCIIJICHHBIX C I1I0JIOM

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

10]Tns Ipodeccnit/crienuanbHOCTEN, CBA3aHHBIX ¢ 00BEKTOM M3ydeHHs “PacTeHus” OAOMPAIOTCS TeHETHYECKHE 3a0a9H, CBI3aHHBIE C HACIICJOBAHMEM IIPH3HAKOB y PACTEHHIA
st npodeccunit/crienuanbHOCTeH, CBA3aHHBIX ¢ 00BEKTOM H3ydeHus “JKHBOTHBIE” OAOMPAIOTCS TCHETHYESCKIE 3a/1a4H, CBI3aHHBIC C HACIIEIOBAHUEM IIPH3HAKOB Y KHBOTHBIX.
Js mpodeccuit/crienuanbHOCTEe!, CBA3aHHBIX ¢ 00BbEKTOM H3ydeHus “UenoBek  TIon0MpatoTCs TeHETUIEeCKUE 3a]1auH, CBI3aHHBIE C HACIICIOBAHUEM TIPU3HAKOB Y UEIIOBEKA.
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[IpakTrueckue 3aHATHS

No  GPemenue 3aa4 Ha OonpcacjICHUC BCPOATHOCTH BO3HHMKHOBCHHUSA HACJICACTBCHHBIX
IIPHU3HAKOB IIPpU CUCIIJICHHOM HACJICA0BAaHUH, COCTABJICHUEC M'CHOTHIIMYCCKUX CXCM CKPCIIMBAHUA

Tema 6.3.
3aKOHOMEPHOCTH
U3MCHYUBOCTHU

Conepkanue ydaeOHOro MaTepuaia

HN3MeHunBOCTh. BHabl M3MEHUMBOCTU: HEHACIEICTBEHHAs] W HACIEACTBEHHas. Posib cpenpl B
HEHACJICJICTBEHHOW W3MEHYMBOCTH. XapaKTEPHUCTUKA MOJU(DUKAIMOHHOW HW3MEHYMBOCTH.
BaprannonHsslil psng u BapuanmonHas kpusas. Hopma peakunn npusHaka. KonndyecTBeHHbIE U
KaueCTBEHHBIC MPHU3HAKH M UX HOpMa peakinuu. CBoWCTBa MOIU(DUKAITMOHHON M3MEHUYHUBOCTH.
HacaencTBenHas, Uiy reHOTHIIMYSCKas U3MEHYHBOCTh. KoMOMHATHBHAS H3MEHUYMBOCTh. Meio3
Y TIOJIOBOM TPOIIECC — OCHOBA KOMOWHATUBHOM M3MEHUMBOCTHU. MyTallmoHHAss U3MEHYHUBOCTb.
Knaccudukanus myranuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa U MPUYNHBI MyTaIUi.
Myrtarennpie (akTOpbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEACTBEHHONW W3MEHYMBOCTH
H. U. BaBunosa

IIpakTnueckue 3aHsATHS

Ne  7Pemenue 3aaa4 Ha OnpeacjiCcHUC BCPOATHOCTH BO3HHMKHOBCHHA HACJICIACTBCHHBIX
IIPHU3HAKOB IIPH PA3JIMYHBIX THUIIAX BSaHMOﬂeﬁCTBHH T'€HOB, COCTAaBJICHHUC I'CHOTUIITMYCCKHUX CXCM
CKpCHIMBAaHUA

Tema 6.4.
T'enetnka
yeJI0BeKa

Conieprkannie y4eOHOTO MaTepuaa

I'eneruka 4yenoBeka. Kapuotun demoBeka. (OCHOBHBIE METOJbI TE€HETHMKH YEJIOBEKA:
TE€HEAJIOTHYECKUM, OJM3HEIOBBIN, IUTOTCHETHYECKUH, OHOXUMUYECKUM, MOJIEKYJISIPHO-
reHetndeckuid. COBpPEMEHHOE ONpe/elieHHe T'e€HOTHIA: ITOJJHOTCHOMHOE CEKBEHHPOBAHUE,
TEHOTHIIUPOBaHKWE, B TOM uucie ¢ nomoinbto III[P-ananm3a. HacnencrBenusie 3aboseBaHus
YeloBeKa: TeHHble O0oJie3HW, OO0JIE3HW C HACJICACTBEHHON  MPEIpacroioKEHHOCTHIO,
XpoMOocoMHBIE Oojie3Hn. ComaTHYeCKWe M TeHepaTUBHbIC MyTaruu. CTBOJIOBBIC KIIETKH.
[IpuHIMIBEI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(UIAKTUKU U JICYCHHUS TCHETHYCCKUX
Oone3nell. MenuKo-TeHeTHYeCKOe KOHCYJIBTUPOBAHHE. 3HAYCHHE MEIUIIMHCKON TEeHETUKU B
MPEeAOTBPAIICHUN

U JICUCHHH T'€HETHYCCKHUX 3a00JICBAHHI YEIIOBEKA

HpaKTI/I‘IeCKI/Ie 3aHATUA

Ne 8«CocraBienue 1 aHaIIN3 POAOCIOBHBIX UCIIOBCKA»

KOHTpOHLHaH pa60Ta Ne 2 «HacnencTBeHHOCTh 1 UI3BMEHUYHUBOCTD OpPraHUu3MOB»

Pazgen 7. IBoTIonMOHHAS OMOJIOTHUSA

o

Tema 7.1.

\ Copepxanue yueOHOTro MaTepuala

OK-01, OK-02,
OK-04, OK-07
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OBOIIOIMOHHAS
TeopuUs

U ee MECTo
OHOJIOTHH

B

[Ipennoceliky BOSHUKHOBEHHS 3BOJIIOLMOHHON TEOPUU. DBOJIIOLIMOHHAS TEOpUs U €€ MECTO B
Oouonornu. BnusHHE >BONIONMOHHON TEOPUM HA pa3BUTHE OHMOJIOTUM M JAPYIMX HayK.
CupzerenbcTBa 3BoJOLMU. [laneoHTOIOrMYECKUE: MOCIIE0BATEIBHOCTD MOSBJICHUS BHUJIOB B
MAJICOHTOJIOTUYECKO JIeTomucH, nepexoanbie (Gopmbl. buoreorpaduueckue: CXOJACTBO H
paznmuune gayH U (GIOp MATEPUKOB U OCTPOBOB. IMOPHOJOTHUYECKHE: CXOJCTBA U Pa3JINUUs
SMOPHOHOB pAa3HBIX BHJOB I03BOHOYHBIX. CpaBHHUTEIHHO-aHATOMHYECKHE: TOMOJIOTUYHBIC,
aHAJIOTMYHBIE, PYJUMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOACTBO
MEXAaHHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX IyTe Yy BCEX IKHMBBIX
opranu3mMoB.JBoJitoinoHHas Teopust Y. lapeuna. [lpeanockuiky BO3SHUKHOBEHMSI JapBUHHU3MA.
JIBukymue Ccuiabl  3BOJIOUMU BUAOB 10 JlapBuHy (M30BITOUYHOE pa3MHOXKEHHE IpU
OTPaHUUYEHHOCTHU PpECypCcOB, HeOIpeaeaEéHHas H3MEHYMBOCTh, Oopbba 3a CyIIEeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

Tema 7.2.
MukposBonronus

Conepkanue yqeOHOTO MaTepuaia

Cunrernueckast teopust sBosmoonnu (CTD) u e€ OCHOBHbBIE MOJNOXKEHHS. MUKPOIBOIIOIHMS.
[Momynsimus Kak eMHALIA BUJA W SBOJIONWU. JBHKyIIne cuitbl ((pakTOPHI)IBOIIONUN BUIOB B
npupoje. MyTanoHHBIN TPOIIecC M KOMOMHATUBHAS N3MEHYHBOCTb. [ [0y IsIIImOHHBIE BOJTHBI U
npeiid reHoB. M3omsumst u murpamnus. EcTecTBeHHBIM OTOOpP — HampaBiIsrOmMi (paxTop
sBosmon. Popmbl ectecTBEHHOro oTbopa. IlprucnocobieHHOCTh OpraHM3MOB KaK pe3ylbTaT
sBosonud. [IpumMepsl mpucnocobeHnii y opranu3mMoB. ApoMopdo3sl 1 uanoanantanud. Bug u
BujooOpazoBanue. Kpurepuu Buma. OcHoBHbIE (POpMBI BHIA000pa3oBaHuUs: reorpaduyeckoe,
9KOJIOTMYECKOe

Tema 7.3.
Makpo3Botonus

Copepxanue yueOHOro Marepuaia

Makposomtonusi.  Dopmbl  3BOJOLUU:  (UIETHYECKAS,

ImapajijicjibHasi. HeO6paTI/IMOCTI> 9BOJIFOLINH

JUBEPIr€HTHas, KOHBCPI'CHTHAas,

ITpakTrueckoe 3aHsTHe (Ha BBIOOD MPENoaBaTeis)

Ne 9«CpaBHenue BII0B 10 MOP(OIOrHUECKOMY KPUTEPUIO)
nin«Onucanue NpucnocoOJIEHHOCTH OPraHu3Ma U €€ OTHOCUTENBHOTO XapaKTepay

IIK...

Paznen 8. BosHnkHOBeHHe U pa3BUTHE KU3HM Ha 3emJie

10

Tema 8.1.

‘ Copepxanue yueOHOro Marepuala

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

18



3apoxeHue u
Pa3BUTHUC KU3HU

JloHayuHble IPECTABIICHUS O 3apOKICHUU KU3HU. HaydHble runore3sl BO3HUKHOBEHUS KU3HU
Ha 3emse: aOWoOreHe3 W MaHCIEepMHSA. XHUMUYECKas JBOJONUA. AOHOTCHHBIH CHHTE3
OpraHMYECKUX BEILECTB N3HEOPraHNYECKUX. DKCIEPUMEHTAIBbHOE MOATBEP)KICHUE XUMUYECKOU
sBomony. HauanbHble »dTanbl  Ouonormueckoi sBosmonmu. ['munoreza PHK-  mwpa.
®opmupoBaHUE MEMOPAHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKIETKH. [lepBbie KIETKH U UX
sBoIONMS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o 3pam u nepuojam. Karapxeil. Apxeiickas u mpoTepo30iMcKas IpHbl.
[Taneo3otickast spa u €€ MepHObl: KEMOPHINCKUN, OPJOBUKCKUMN, CHIIYPUMCKUMN, JTEBOHCKHUM,
KaMEHHOYI'OJIbHBIM, NEepMCKUU. Me3030ickas 3pa M €€ NEepHOJbl: TPHUACOBBIA, FOPCKHUH,
MenoBoi. KaliHo30#cKas spa u €€ Nnepuopl: NajleoreHOBBIN, HEOTEHOBBIM, aHTPOIIOT€HOBBIM.
XapakTepucTHKa KIuMaTa 1 reoJIOTH4eCKUX IPOIECCOB

Tema 8.2.
Cucrema
OpPraHUYECKOTO
MHpa

Conepxanue yaeOHOro MaTepuaia

CucrteMa OpraHuyeckoro MHupa Kak OTpakeHue HBOJIOUUH. OCHOBHBIE CHCTEMATHYECKHUE
rpynnbl  Opranu3MoB.OCHOBHBIE ATalbl 3BOJIONHUM PACTUTEIBHOTO M KHWBOTHOTO MUpA.
Apomopdo3bl y pacTeHHil U KUBOTHBIX. [losiBICHHME, paciBeT W BBIMHPAHHUE TPYII >KUBBIX
OPraHnu3MOB

Tema 8.3.
[Ipoucxoxnenue

YCJI0BCKa -

AHTPOIIOTCHES.
OcCHOBHBIC craanu
3BOJIFOIIUHA
YCJIIOBCKA

Coneprxanme y4eOHOTO MaTepuaa

DBOJIONMS YEJIOBEKA. AHTPOMOJIOTHSI KaK Hayka. Pa3BUTHe MpeACTaBICHU O MPOUCXOKICHUN
yenoBeka. Meroapl M3ydeHHsl aHTpororene3a. CXoJICTBa M pa3jivuvs YeJOBeKa U KUBOTHBIX.
Cucrematndeckoe TIOJIOKEHHE dYenoBeka.J[Bwkymme cuibl  ((akTopsl) aHTPOIOTEHE3a.
HacnenctBeHHass M3MEHYMBOCTH W €CTECTBEHHbIH 0TOOp. OOIIecTBeHHbI 00pa3 KU3HU,
W3rOTOBJICHUE OpYyIUN Tpyaa, MblIUieHHe, peub.OCHOBHbIE CTaAMM M BETBH HBOJIOLHUU
YEeJIOBEKAa:  aBCTPAJIONUTEKH, YemoBek yMenbid, YenmoBek mnpsMoxonasmuii, Yenosek
HeaHAepTalbckuii, UenoBek pa3yMHbIl cOBpeMeHHOro Tuma. HaxoJaku McKomaemblX OCTaHKOB,
BpeMsi CYILECTBOBaHHUA, O0JIACTh PAaCHpOCTPAaHEHHUs, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KW3HH,
opyausi.

UYenoBeueckre packl. OCHOBHbIE OONbIIME pachl: eBponeougHas (eBpasuiickas), HErpo-
aBcTpalioniHas  (dKBaTopuajbHas), MOHTOJOUAHAS  (a3UaTCKO-aMepUKaHCKas). YepTsl
MPUCTIOCOOIEHHOCTH TPEACTaBUTENCH UEIOBEYECKUX pac K YCIOBUSIM CYIIECTBOBAHMS.
EngunctBo yenoBeueckux pac. Kpuruka pacuzma

ITpakTyeckue 3aHATHs (Ha BBIOOD MperoaBaTeis)

Ne 10«BpeM51 " IIYTH PACCCIICHUA YCIIOBCKA I10 IJIAHECTE»
I/I.]'II/I«HpI/ICHOCO6J'IeHHOCTB YCJIOBCKA K pPa3HbIM YCIOBUAM CpPCIBI. Bausinue reorpa(bnqecxoﬁ
CpCAbl Ha MOp(I)OJ'IOFI/IIO )4 (I)I/I3I/IOJ'IOFI/IIO YCIIOBCKa»

IIK...
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Pazjnen 9. Opranusmbl U OKpy:xamomasi cpeaa

Tema 9.1. CopepxaHue yueOHOTO MaTepualia 4

OKoJIoTHA  Kak | DKOJIOTHSl KaK Hayka. 3aJaudl M pas3[elibl dKOJIOTHH. MeTOIbl SKOJOTHYSCKHX HCCICIOBAHUIL.

Hayka. Cpenpl | DKOJIOTHYECKOE MUPOBO33PCHUE COBPEMEHHOTO uesioBeka. Cpe/ibl 00MTaHHs OpPraHu3MOB: BOTHAS,

AKU3HU. HA3eMHO-BO3/yIIHAs,  IIOYBEHHAs,  BHYTPHOPraHU3MEHHAas.  OJKOJIOTHYECKHE  (PaKTOPHI.

Oxosornyeckue | Kiaccudukanusi 3KoJIOTHUECKHX (AKTOpOB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOTIOTCHHBIC.

(baxTopsI JleiicTBHE IKOJIOrMYECKUX (PaKTOPOB HA OPraHU3Mbl
Abunotnueckue (akToOpbl: CBET, TeMIeparypa, BiaxHocTb. Dortonepuonusm. I[lpucnocobneHus OK-01. OK-02
OpraHU3MOB K JIEHCTBHUIO aOMOTHYECKUX (hakTOpOB. bruosiornueckue puTMel. OK-0 4’ OK-07’
buotnueckue ¢aktopbl. Buabl OMOTHYECKUX B3aUMOJEHCTBUN: KOHKYPEHIUS, XMIIHUYECTBO. HI’(
[MTapa3uTu3M, MyTyaau3M, KOMMEHCAIH3M (KBapTHPAHCTBO, HAXJIEOHHUYECTBO), aMEHCAIU3M,
HeUTpanu3M. 3HaueHue OMOTHMYECKHX B3aMMOJCHCTBUI /A CYyIIECTBOBAaHUS OpraHW3MOB B
MIPUPOJIHBIX COOOIIECTBAX

Tema 9.2. Conepxkanue yaeOHOTO MaTepuasa 2

OKOJIOTUYECKUE | DKOJOTHUECKUE XaPAKTEPUCTHKH MOy, OCHOBHBIE TIOKA3aTeNM MOMYJISAIMNA: YUCICHHOCTb,

XapaKTePUCTUKH | MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpalysl. JJuHAMUKa YUCIEHHOCTH MOMYJISIUN

i nain U e€ perysius
[IpakTrueckoe 3aHsATHE 1
Ne 11« ToacuéT MIOTHOCTH MOMYISIUN Pa3HBIX BUIOB PACTEHUI

Paznen 10. CoobuiecTBa M 3K0J10rHYecKHe CHCTEMbI 18

Tema 10.1. Coneprkanne yaeOHOro MaTepuaa 4

CooOmiectBa CooOmiectBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHOILIEHO3a: BUIOBas, MPOCTPAHCTBEHHAs,

OpPraHU3MOB, Tpodudeckas (ruiieBas). Bunbi-noMmuaanTel. CBsi3u B OHOIICHO3E.

KOCHCTEMBI Dkojnorudeckue cuctembl (9kocuctembl). [lonsitue 00 3KkocucreMe U OHOreolEHO3E.
OyYHKIMOHAJIBHBIE  KOMIIOHEHTBl  OKOCUCTEMBI:  IPOAYLEHTHI, KOHCYMEHTBI, PEIAYLICHTHI. OK-01, OK-02,
KpyroBopoT BelecTB M MOTOK SHEPruu B 3KocucTeMme. Tpoduueckue (MUIIEBBIE) YPOBHH OK-04, OK-07
skocuctembl. [Tummesie renu u cet. OCHOBHBIE MTOKA3aTeIN YKOCUCTEMBI: Onomacca, Mpo yKIIHsl. IIK...
DKOJOTUYECKHE MUPAMUAbL: MPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCUCTEM:
YCTOWYHMBOCTD, caMoOperysius, passutue. Cykieccus
IIpakTHyeckue 3aHATUS 2
Ne 12Pemiennie npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/laHUI Ha COCTaBlIeHHE TPO(YUUIECKUX
1enel, nupamMul 6MOMacchl U SHEPTUH, IEPEHOCY BEIIECTBA U SHEPTHU B IKOCHCTEMAX

Tema 10.2. Conepxanue yueOHOTO MaTepuaa 2
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[Ipuponusie [Ipupoausie  3KOcHUCTEMBI. OJKOCHUCTEMBI peK U 03€p. OKOCHCTEMa XBOMHOIO WM
HKOCHUCTEMBI IIMPOKOJIMCTBEHHOTO Jieca. AHTPOTIOTCHHBIE YKOCUCTEMBI. ATPO3KOCHUCTEMBL. Y POOIKOCUCTEMBI.
Buonornyeckoe n X035HCTBEHHOE 3HAUYEHUE arPOIKOCHUCTEM U ypOoskocucTeM. buopaznoobpasue
Kak (hakTop ycTounBOCTH 3KocucTeM. CoxpaHeHHe OMOJIOTHYECKOTo pa3HooOpas3us Ha 3emiie
Tewma 10.3. CopepxaHue yueOHOTO MaTepralia
buocdepa — Yuenne B. U. Bepnanckoro o omocdepe. I'panuiiel, cocraB U cTpykTypa Omocdepsl. Kupoe
rio0anbHas BeniecTBo u ero ¢pyHkiuu. OcobeHHOCTH OMOCchephl Kak TI00aTbHON AIKOCUCTEMEBI. [lMHaMu4ecKoe
IKOCUCTEMA paBHOBecHe U oOpaTHast cBsI3b B Ouocgepe. KpyroBopoTsl BemecTB U OMOre0OXUMMUYECKHE 1IUKIIbI
3emn aeMeHTOB (yriiepoja, a3ota). 30HaIbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIN
[IpakTrueckue 3aHATHS
Ne 13 Pemenune mnpakTUKO-OPHEHTHPOBAHHBIX DPACUYETHBIX 3a7ady Ha ONpEACICHHE TIIIONIaIu
HACKICHUN U CHWDKEHUS KOHIICHTpPAIlMHM YTJIEKUCIOTO Ta3a B arMocdepe CBOEro permoHa
TPOKMBAHUS
Tema 10.4. IIpodeccnoHAILHO OPHEHTHPOBAHHOE COJEP:KAHUE (COAepPKAHHME MPUKJIATHOTIO MOLYJIs)
Bnusinue YenoBeuecTBo B Ouocdepe 3emiu. AHTPONOTreHHblE H3MEHEHHs B Ouocdepe. ['mobanbHbIe
aHTPOIIOTEHHBIX | 3Kojormueckue Tmpobnembl. CocymiecTBOBaHWE TpHPOAsI W denoBedecTBa. CoxpaHeHHe
(hakTopoB Ha | OmopaszHooOpa3usi Kak OCHOBa yCTOWUMBOCTH Omocdepsl. OCHOBa palMOHAIBLHOTO YIPABICHUS
ounochepy IPUPOJHBIMU pECYpPCaMU U UX UCTOJIb30BaHue. JlocTH)EeHHs OMOJIOTUU M OXpaHa PUPOIbI
[TpakTrueckoe 3aHsTHE (Ha BEIOOD MperogaBaTes)
Ne 14 «3komornyeckue acreKThl Mpo(hecCHOHATBHOMN NeATeTLHOCTH»
M «BrusiHue NpOn3BOACTBEHHBIX (PAKTOPOB HA OPraHU3M UEeJI0OBEKa»
nnu«PeleHre NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUN IO COXPAHEHMIO INPHPOJIHBIX
PECYPCOB CBOEr0 PErMOHA MPOKUBAHUS» .
Tewma 10.5. IIpodeccuonaibHO OPHEHTHPOBAHHOE co/lep:KaHue (ColepKaHue MPUKJIATHOT0 MOTYJIsl)
Bnusiaue 310poBbe U ero cocrapistomue. PakTopbl, MONOKUTEIBHO M OTPHULATENBHO BIHUAIOIIME Ha
COLIMAJIBHO- opranu3M 4yenoBeka. [IpoOnemMa TEeXHOTEHHBIX BO3ICHCTBHI Ha 3J0pPOBbE  UeJIOBEKa
9KOJIOTUYECKUX | (3JICKTPOMATHUTHBIC TOJIsI, OBITOBAsI XMUMHSI, W30BITOUHBIC IIyMbI, PaaHalus U T.IL.). Alantanus
(bakTopoB opraHusMa uyesioBeka K (akTopam okpyxkatomed cpeapbl. Ilpunnunsl GopMupoBaHusl 310pOBbE

1 JTns npodeccuii/crienuanbHOCTEN, CBA3aHHBIX ¢ 00BEKTOM M3yueHus “PacTenns’ npeiaraercs 3aJaHue 1o pacyeTy CTPYKTYPHI 3a11aCOB JAPEB ECUHBI.

s mpodeccuit/crienuanbHOCTE!, CBI3aHHBIX ¢ 00BEKTOM U3ydeHus ‘YKUBOTHBIE” mpeayiaraeTcs 3aJaHue 10 OLEHKE PHIOOIPOTYKTHBHOCTH BOIOEMOB.

Jus mpodeccuit/crienuanbHOCTE!, CBA3aHHBIX ¢ 00BEKTOM M3y4deHus “UenmoBek™ Mmpeiaraercs 3alaHie pacuera BOJOMOTPEOIeH!S HACSIIEHHOT'O ITyHKTA.

Jnst npodeccuit/crienuanbHOCTeH, CBA3aHHBIX C JOOBIYEH MOJIEe3HBIX HCKOIMAeMBIX MpeiaracTcs 3alaHue 10 pacueTy cpoKa HCUEePIIaeMOCTH IPUPOIHBIX PECYPCOB.
Jnst npodeccuit/cenuanbHOCTeH, CBI3aHHBIX C CEICKAM X03SIHCTBOM, MpeIyIaraeTcs 3aiaHue 110 OlleHKe 0ataHca OpraHUYeCKOro BEIISCTBA TTOYBHL.
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Ha 3JI0POBBE
4eJI0BeKa

coeperaromiero noBeaeHus. dusndeckas akKTUBHOCTh W 370POBbE. ' pynmbl 3710poBbs. OCHOBEI
3aKaJIuBaHMs. BHOXMMHYECKHE AacCMeKThl palUOHAIBHOTO THTaHus. lIpaBuia OGe30macHOro
WCIOJIb30BaHUS OBITOBBIX TMPUOOPOB H TEXHHUYECKUX YCTpOHCTB OBnajeHne MeEToJaMu
OTIpEJICNICHUsI  TOKa3aTelied YMCTBEHHOW paboTOCIIOCOOHOCTH, OOBSICHCHHE TOJTYYCHHBIX
pe3ynbTaToB U (POPMYJIUPOBAHKUE BBIBOJIOB (TMCBMEHHO) C MCIOJH30BAaHUEM HAYYHBIX MOHSATHH,
TEOpHUI 1 3aKOHOB

[TpakTudeckoe 3aHaTHe(HA BBIOOP MPEIO aBaTENs) 1
Ne 15 «Ompenenenve CyTO4HOro palyoHa MUTAHWUS B 3aBUCUMOCTH OT YPOBHS (DU3UUECKOM
AKTUBHOCTH
nin «IIpodunaktuka npodeccuoHaabHBIX 3a0071€BaHUII»
i «B3anmoaeicTBre 4eoBeKa ¢ TEXHOJOTHYECKON CPenoin»
JlaGopaTopHblie 3aHATHS (Ha BRIOOD MPErnoaBaTessi) 2
Ne 5 «YMmcTBeHHast pabOTOCTIOCOOHOCTEY
unu «BrusHue abuoTmueckux (HaKTOpOB Ha dYeNOBEKa (HU3KHE W BBICOKHE TEMIIEPATYPHI)»
(B xagecTBe TPUTTEPOB CHIDKAIOIMINX PAOOTOCIIOCOOHOCTh UCIIOIB30BATh YCIOBHUS OCYIIECTBICHUS
1poheCcCHOHANTBHOM NIEATETLHOCTH: IIIyM, TEMIIeparypa, puzndeckasi Harpy3ka u T.11.)
KonTpoabHas padora Ne 3 «TeopeTnyeckue aclieKThbl SKOJIOTUI) 2
Pasznen 11. Cesexkuusi Opraiu3zmMoB, OCHOBbI OMOTEXHOJIOT UM 8
Tema 11.1. Coneprkanue yaeOHOTo MaTepuasa 2
Cenexiuss  kak | Cenmeknps Kak Hayka M TpoIecC. 3apoKJICHUE CEJICKIMU M JoMecTHKanusa. Yuenue H. U.
HayKa U | BaBunoBa o 1eHTpax MHOrooOpazus W TPOUCXOXKICHHS KyIbTYPHBIX pacTeHuil. LleHTpbl
rpotecc MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpPT, HOPOJIa, IITAMM.
CoBpemMeHHbIE METObI CeJIeKIMH. MaccoBbIN U MHAUBUIYAIbHBINA OTOOPHI B CEJICKIIUU PACTEHUN U
#KUBOTHBIX. OlleHKa 3KcTephepa. biin3kopoacTBeHHOE CKpeluBaHue — MHOpUAUHT. YucTas IMHUS. OK-01. OK-02
CkpemBanue 4yuCThIX JTUHUHN. ['eTepo3uc, nnu rubpuaHas cuia. HepoacTBeHHOE CKpelIBaHUE — OK-0 4’ OK-OY’
ayropuaunar. Otnanénnas rudpuansanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 U IMoJyueHue III,(
NOJUIIIOUIOB. JloCTHKEeHHS CENEKIINU paCTEHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB o
Tema 11.2. buorexHonorust Kak OTpacib TPOU3BOACTBA. [ eHHAs UWHXKEHepHUs. OTambl CO3JaHUS 2
OcHoBBI pexomOunantHoit JIHK wu Tpancrennsix opranu3MoB. Kiierounas wumkenepus. KietouHsbie
OMOTEXHOJOTHH | KYIbTYpbl. MHKpPOKIOHAFHOE pa3MHOXKEHUE pacTeHuil. KioHupoBaHHe BBICOKOMPOIYKTHBHBIX
CENIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHMYeCKMe U JIThueckue mnpobiaempel. MO —
TeHETHUYECKH MOIU(UIIMPOBAHHBIE OPTaHU3MBbI
Tema 11.3. IIpogeccnoHAILHO OPHEHTHPOBAHHOE CO/IeP:KaHMeE (CoAepPKaHNe NMPHKJIATHOT0 MOAYJIsH) 4
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buorexnoigoruun
B JKA3HU
u ipodeccuu

OcCHOBHBIC HAIPaBJICHUS COBPEMEHHOW OMOTEXHOJOTHU B MPOPECCHOHATBHON IEATEILHOCTH
yeaoBeka. Metoapl OMOTeXHOJI0THH. OOBEKTh OMOTEXHOJIOTHH. DTHKA OHMOTEXHOJIOTMYECKHX H
TeHETHUYECKUX KCTIIepuMeHTOB. [IpaBuiia mowcka M aHam3a OMO3KOJIOTHYeCKOW HHpopManuu u3
pa3IMYHbIX HMCTOYHUKOB (Hay4yHass M y4yeOHO-Hay4yHasi JIUTEparypa, CpEACTBA MacCOBOMU
nHpopmanuu, cetb UHTEpHET U APYyTrue)

[IpakTrueckue 3aHsATHS

Ne 16 Keiicel Ha ananmm3 wHpOpPMANMH O HAYYHBIX JOCTIKEHUSX B OOJACTH TCHETHUYECKUX
TEXHOJIOTH, KIIETOYHOW MHKEHEPUH, TUIIEBBIX OMOTEXHOJIOTHl.

Ne 17 3amwmra kelica: mpeAcTaBI€HUE pe3yJbTaTOB pEIHICHUs] KEWCOB (BBICTYIUICHHE
C Mpe3eHTanuen)

Paznen 12. Peenue KeiicoB B 00,1aCTH OHOTEXHOJIOTHIi

2

Tema 12.1.1.
BbrnoTtexmonornn
B MCIUITUHE
u dapmanuu

ITpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJePKAHME (COlePsKAHUE TPUKJIATHOT0 MOTYJIS)

Bapuant 1. Pa3Butre GuoTexHoNOTHI B 00JIaCTH MEOUIMHBI U (apMaluy, U IPUMEHEHUE UX B
YKU3HU YeNloBeKa, MOMCK U aHAIW3 MH(OpPMAalMK U3 Pa3IMYHBIX UCTOYHHUKOB (Hay4yHas M y4eOHO-
HayyHas JIUTeparypa, CpeJcTBa MaccoBoi nHGopMaiuu, cetb HTEepHET U Ipyrue)

[IpakTruueckue 3aHATHS

Ne 18 Keiicel Ha aHanu3 wHGOPMAIMK O Pa3BUTHH OMOTEXHOJIOTHMH B MEAWIIMHE U (dapmaiuu
(110 MHHH-TPYIITIaM)

Ne 19 3ammra Keica: TPEACTABICHHE pPE3YIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHE
C TIpe3eHTaIe)

Tema 12.1.2.
buotexnonoruu
U )KUBOTHBIE

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJepKaHMeE (COMePKAHUE MPUKJIATHOT0 MOTYJIs)

Bapuant 2. Pa3zButue OMOTEXHOJOTHH C UCHOJB30BAHUEM XUBOTHBIX, MPUMEHEHHE MPOIYKTOB
OMOTEXHOJIOTMH B >KU3HHM YE€JIOBEKa, MOUCK U aHAIW3 MHQOpPMAIMU U3 PA3IUYHBIX HCTOYHHKOB
(Hayunas u yueOHO-HaAydHas JMUTEpaTypa, CpelIcTBa MmaccoBoil uHpopmanuu, cetb HMHTepHer

¥ Ipyrue)

HpaKTI/I‘IeCKI/Ie 3aHATUA

Ne 18 Keticel Ha aHanu3 uH(pOpPMALMK O Pa3BUTUH OMOTEXHOJIOTHHA C MCIOJIB30BaHUEM >KUBOTHBIX
(10 MUHU- TpyMIIam)

Ne 19 3amwmra kelica: mpeAcTaBIEHUE pE3yIbTATOB pEHICHHs KeWCOB (BBICTYIUICHHE
C Tpe3eHTanuei)

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

1206paszoBaTenpHas OpraHA3aIKsA CAMOCTOATEIBHO OIPEENIET CONEPKAHNE Pa3 IeNa,BHONpas OIHY U3 IPEIIOKeHHbIX TeM 12.1.1 -12.1.6.
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Tema 12.1.3.

IIpodeccuonaibHO OPHEHTHPOBAHHOE COJIeP:KaAHUE (COoepKaHUe MPUKJIATHOTO MOIYJISA)

buorexnonornu | Bapuant 3. Pa3BuTHe OMOTEXHOJOTHH C HCIOJH30BAHMEM PACTCHUH, NMPUMEHEHHE MPOJYKTOB
W pacTCHUA OMOTEXHOJIOTMH B XHM3HH YeJIOBEKa, MOWCK W aHaJIN3 MHPOPMALMU U3 PA3IHMYHBIX HCTOYHHKOB
(HayyHas u yueOHO-Hay4Has JMTEpaTypa, CpelIcTBa maccoBoil uHpopmauuu, cerb HHTepHer
¥ Ipyrue)
[IpakTrnueckue 3aHATHS
Ne 18 Keiicwl Ha aHamm3 nHGOPMAIIUN O Pa3BUTHU OMOTEXHOJIOTHIA C UCTIOIH30BAHUEM PACTCHHIA
(10 MUHU- TpyMIIaMm)
Ne 19 3ammra Kelica: TpeACTaBICHHE pe3yJAbTATOB pEIICHUS KEHCOB  (BBICTYIUICHHE
C Ipe3eHTanuen)
Tema 12.1.4. IIpodeccHoHAILHO OPHEHTHPOBAHHOE COJECPKAHUE (COepIKaHUe TPUKJIATHOTI0 MOAYJISA)
brorexnonornn | BapuanTt 4. Pa3BuTHe NMPOMBINUICHHOW OMOTEXHOJIOTHH W €€ MPUMEHEHHWE B JKU3HU YEIIOBEKa,
B MOUCK M aHaidu3 HWHGOpMAIMM U3 Ppa3IUYHbIX HCTOYHUKOB (HayyHas U YydeOHO-Hay4dHas
HPOMBIIIIECHHOC | yTeparypa, cpefcTBa MaccoBOM MHPOpMAIMH, ceTh VIHTepHET U Apyrue)
™ [IpaKTUYECKHE 3aHATHUS
Ne 18 Keiicel Ha aHanu3 MHGOPMAIMK O PA3BUTHH MPOMBINIJICHHBIX OMOTEXHOJIOTHH (IT0 MUHU-
rpymnmnam)
Ne 19 3ammra Keiica: TpEACTAaBICHHE pPE3YIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHE
C TIpe3eHTaIren)
Tema 12.1.5. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CoJlepkaHNe (CoJAep:KaHue MPUKJIATHOTO MOTYJIs)
CounanbsHo- BapuanT 5. DTrueckue acneKThl pa3BUTHS OMOTEXHOJIOTHI U MPUMEHEHHE UX B JKU3HH YeJIOBEKa,
STHUYCCKUC MOMCK W aHaiu3 WHPOPMAIMK W3 PA3JIUYHBIX HMCTOYHUKOB (HaydyHas H Y4eOHO-HaydHas
aCIICKTBI _ | aTepatypa, CpeCTBa MAacCOBOW MH(pOpMaLKK, ceTh VIHTepHeT U apyrue)
OMOTEXHOMOTHH [ Tpaxriveckue 3aHaTHS
Ne 18 Keiicel Ha aHanu3 uHGOpMAIMU 00 3TUYECKHX AaCMEKTaX Pa3BUTUS OMOTEXHOJIOTHUH (IO
MUHU- TPYIIIaM)
Ne 19 3amwmra kelica: mpeAcTaBIEHUE peE3yJbTATOB pEHICHHS KEWCOB (BBICTYIUICHHE
C TIpe3eHTaIueH)
Tema 12.1.6. IIpogeccnoHAILHO OPHEHTHPOBAHHOE CO/ICP:KAHME (COiep:KAHNE TPHUKJIAHOTO MOLYJIsI)
buorexnonorun | Bapuant 6. Pa3Butie OMOTEXHONOTHII C TPUMEHEHHEM TEXHHYECKUX CUCTEeM (OMOHMH)KEHepus,
U TEXHUYCCKUE | GHOMH(pOpPMATHKA, OMOHMKA) U UX IPUMEHEHHE B )KU3HU YeJloBeKa, MOUCK U aHaJIu3 UH(OpMaIu
CUCTEMBI

U3 Pas3]IMYHbIX HCTOYHUKOB (Haqua;I 151 yqe6Ho-Haqua${ JUTCpaTypa, CpcACTBa MacCcoBOH
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uHpopMmanuu, cetb IHTepHET U Ipyrue)

[IpakTuueckue 3aHATUS 2
Ne 18 Keiicel Ha aHanu3 UHPOPMALIUU O Pa3BUTHH OMOTEXHOJIOTHN C IPUMEHEHUEM TEXHUYECKUX
cUCTeM (10 MUHHU- TpYIIIam)

Ne 19 3ammra Kelica: mpeACTaBICHHE pE3YJAbTATOB pEIICHUS KEHCOB  (BBICTYIUICHHE
C Ipe3eHTaluen)

Pa3nes 13. Buosornyeckue nccienopanusi B npogeccnoHanbHoii cepe 18
Tema 13.1. IIpodeccHoHAILHO OPHEHTHPOBAHHOE COJAECPKAHUE (COepKaHUE TPUKJIATHOI0 MOAYJIA) 4
OcHoBHbIE Hayunelii Meroa. Meroapl OHMO3KOJOTMYECKHX HCCIEIOBAaHUM: TOJEBbIEe, JIaOOpaTOpHLIE,
METObI SKCIEPUMEHTAIbHBIE. MOHUTOPUHT  OKPYXKAIOWIEW  Cpelbl:  JIOKaJbHbIA, PETHOHAIBbHBIN
OMOAIKOJIOTHYEC | 1 11106AITEHEILL.

KHX

Metonpl moucka, aHanu3a U oOpabOTKM HHGOPMalUU O MPOEKTE B PA3IMUYHBIX HCTOYHUKAX.

MCCIENOBAHAH | [16crap0pKa IEJTH, 33124, BBIIBUYKCHHUE TUIIOTE3bI
JlaGopaTopHbIe 3aHITHS 2
No 6 «lIpoBeneHue »SKCHIEpUMEHTa MO OMNPEIAEICHUIO ONTUMAJIBHBIX YCIOBHM JUIsi pOCTa
U (DU3BHOJIOTUYECKOW AaKTHBHOCTH JPOXIKEBBIX KIETOK. BBIABICHHE 3aKOHOMEPHOCTEH,
(bOopMyIHpPOBAaHUE BHIBOIOB M IIPOTHO30BY. OK-01, OK-02,
Pa6oTsI Ha BHIOOD TT0 MHHH- TPYIIIAM: OK_(I);I’(OK_O?
1. Bnustaue Temriepatypsl Ha pOCT M (PU3HOJIOTHIECKYIO aKTUBHOCTD JPOYKKEBBIX KIETOK.
2. BrnusiHue yrieBo10B Ha pOCT U (PU3UOJIOTHUYECKYI0 aKTHBHOCTD JIPOMIKEBBIX KIIETOK.
3. CodeTaHHOE BIUSHHE TEMIIEPATYphl M YIIIEBOJOB HAa POCT M (DPU3HOJIIOTUYECKYIO aKTHBHOCTh
JPOKIKEBBIX KIETOK
IIpodeccnoHaILHO OPMEHTHPOBAHHOE COIePKAHNE 14
BapuaTuBHBII NPUKIaAHOH MOxy b
Tema 13.2.1 IIpodeccuoHaTbHO OPHEHTHPOBAHHOE COlep:KaHue (Coiep:KaHNe MPUKJIATHOTO MOTYJIsT) 14
buoskonornyec IIpakTnyeckue 3aHsATHUS 2
KH1i Ne 20 O630p TeM 3KCHEpUMEHTAIBHBIX Y4eOHO-HCCIIEOBATENbCKUX MPOEKTOB. BriOop yueOHO-
OKCIICPUMEHT HCCIIE0BATENILCKOTO MPOEKTA U3 MPEUIOKEHHBIX. DOPMUPOBAHNE KOMAH bl IPOEKTA. AJITOPUTM

1306pasoBaTenbHas OpPraHM3AKSA CAMOCTOATENBHO ONPEJENSAET COAEPKAHWE BAPHATHBHOrO MPHUKIAIHOTO MOJYJA, HEOOXOAMMOE Ui OCBOSHHS peann3yeMol mpodeccun/
CIICIHAIBHOCTH.
1400pasoBarenbHasl OpraHU3alds CAMOCTOSTENBHO (OPMHPYETTEMBI ISl AKCIEPUMEHTAJBHBIX YJeOHO — HCCIENOBATENBCKHX IIPOCKTOB W pa3pabaThiBAET MPAKTHUECKHE
1 1ab0paTOPHBIE 3aHITHS,COOTBETCTBYIOIINE MX CIICITU(HKE.
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(npumep) BBIIIOJTHEHUS ITPOEKTA.
IlepBblil 3Tan BBHIOJHEHUS MPOEKTa: 0OOCHOBAHUE AKTYyaJbHOCTH BHIOpAaHHON TeMbl. BrIsiBiIeHHE
npoOseMbl UccienoBanus, (GOpMYIMPOBaHNE THUIOTE3bl. BbIOOp MeTo/0B MccnenoBanus. Brioop
TOYeK 0TOOpa MpoOd Ha TeppuTopuu uccienoBanus. [locraHOBKA 1enel W 3a7a4d MCCIEIOBAHUS.
Omnpenenenue (GOpMBI TMPENCTABICHHUS pe3ylIbTaTOB HccienoBanusa. OmnpenereHrne 3Taros
U COCTaBJICHUE IIJIaHa MCCIIEA0BaHUS
JlaGopaTopHble 3aHITHS 10
Ne 7 BTopoii sTam BHITIOJIHEHMS MPOEKTA: MOATOTOBKAa HEOOXOAMMOW TMOCYJbI U Marepuaia Jjs
9KCIIEPUMEHTA, MPOBEACHHUE JKCIEPUMEHTA, MEePUOJUYEcKas MPOBEpKa TEUEHHUS SKCIepuMeHTa/
cbop mMarepuasia B BBIOpaHHBIX TOUKax 0TOOpa mpoo.
Tperuil sTanm BBINOJHEHUS NPOEKTA: IMOJyYEHUE NEPBUYHBIX JKCIEPUMEHTAJIbHBIX JIaHHBIX,
MIPOBEJIEHUE CTATUCTUYECKON 00pabOTKU MOTYUEHHBIX JTaHHBIX.
UYerBepThlil 3Tam BBIMOJHEHUS TMPOEKTA: BBISIBIIEHHE 3aKOHOMEpPHOCTEH, (OpMYIHpOBaHUE
BBIBOJIOB M TIPOTHO30B, OIIEHKa KayecTBa MCCIEAyeMOro o0O0beKTa I0 pe3yiabTaTam
OMOIKOJIOrMYECKOT0 aHaIn3a
[IpakTrueckue 3aHATHS 2
Ne 21 3ammra mpoekra. [IpencraBieHue pe3yabTaToOB BBIMOTHEHUS Y4€OHO-UCCIIENOBATEIbCKUX
MPOEKTOB (BBICTYIUICHHUE C TIPE3CHTAIEH )
Ipome:kyTounasi arrecTamus (3K3aMeH) ool
Bcero: 144
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3. YcJioBuS peajiM3alnui NporpaMMbl 0011€00pa3oBaTeIbHOM TUCIIUIIJINHbI

3.1. Ins1 peasim3auMu NporpaMMbl JUCUUILJIMHBI J0JIKHbI ObITH

NpeaycMOTPeHBI cJieayolue cnenquajJbHble OMelleHns :

Kabuner «buonorumny, OCHAIICHHBIN 000pyI0BaHUEM CTOJI
JEMOHCTPAIMOHHBIA  (C  pPAaKOBUHOM, TOJBOJKOM U  OTBEJECHHUEM  BOJIBI,
CAHTEXHUKOMW,  DBJIEKTPUYECKUMHU  PO3ETKAMH,  aBTOMAaTaMH  aBapUUHOrO
OTKJIIOUEHHUS] TOKa), JIabOpaTOpHBIH OCTPOBHOW CTON (IBYXCTOPOHHHM, C
3alIUTHBIM, XHUMOCTOMKHMM H TEPMOCTOMKUM TIOKPBITUEM, HAJCTOJILEM, C
MOJCBETKOW M JJIEKTPUUECKUMHU PO3ETKAMHM, IMOJBOJKON M OTBEJCHUEM BOJBI U
CaAHTEXHUKOM), CTYI JIaAOOpaTOPHBIN MOBOPOTHBIN, PEryJIMPYEMBbIH TIO BHICOTE.
[TpumepHBIi IepedYeHb JEMOHCTPAIMOHHOTO U JIA0OPATOPHOT'O 000PYI0BAHUS.

JleMoHcTpalnmoHHoe 000py1I0BaHUE U TIPUOOPHI:

— KOMIUIEKT BJIaXKHBIX MPENapaToB J€MOHCTPALIMOHHBIN

— KOMIUIEKT TepOapHeB IO CHCTEeMAaTHKE PACTEHUH C ONpeneluTebHBIMU
KapTOYKaMH

— KOMIUIEKT KOJUICKIIMKA JIEMOHCTPAIMOHHBIN

— 1UdPOBOK MUKPOCKOT OMHOKYIISIPHBIN (¢ KaMepoit)

JlaGopaTopHO-TEXHOJIOTUUECKOE obopymoBaHue (;mabopaTopHoe

obopyioBaHue, TPUOOPHI, HAOOPHI IS SKCIIEPUMEHTA, HHCTPYMEHTHI):
—  MOJIEIH, MYJISKH, alllUIMKAINU
— KOMIUIEKT MOJIEJIC-aNIIMKAIUK IEMOHCTPALIMOHHBIN
— KOMIUIEKT aHATOMUYECKUX MOJENIEN JEMOHCTPAMOHHBIN
— Ha0O0p MaTeOHTOIOTUUECKUX MYIISKEH
— KOMIUIEKT OOTaHUYECKUX MOJIEICH TeMOHCTPAIMOHHBIN
— KOMIUIEKT 300JIOTHYECKUX MOJIEJIEN JEMOHCTPAMOHHBIN
— KOMIUIEKT MYJISIKEN 1EMOHCTPALIMOHHBIN
— CKEJET YeloBeKa

— TOpC YeloBeKa pa30OpHbIN
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— KOMIUIEKT MOAEIeH

— KOMIUICKT CKEJIETOB Pa3INYHBIX KJIaCCOB )KMBOTHBIX

— Tabnuibl perabedHbIe

— JI€MOHCTpPAIMOHHBIC YU4eOHO-HATJISITHBIE TOCOOUS

— KOMIUIEKT MOPTPETOB 151 opopMIIeHUS KaOnuHEeTa

— nabopaHTcKas /sl KaOuHeTa OMOJIOTUM U YKOJIOTUU

— CTOJ C SIIIMKaMU JJI XpaHEeHUs1/TyMOOH

— Kpeciio opucHoe

— CTOJ JIabOpaTOPHBIA MOEUHBIN

— CYIIWIbHAS MTAHETh JIJISl TIOCYIbI

— mKkad I XpaHeHHUs] Y4eOHBIX TOCOON I

— mkad Ut XpaHEHUs BIAKHBIX TPENapaToB, 3alUPAIONIHACS Ha KITHOY
— mKkad I8 XpaHeHHs JIabOpaTOpHON OCYbI/IPUOOPOB
— 1abOpaHTCKUN CTO

— CTyJ 1a00paTOpPHBIN

— KOMIUIEKT epuiei I MbIThSl 1a00paTOPHOI MOCY/IbI.
[IpumepHBINl TIEepeYeHb TEMOHCTPAIIMOHHOTO U JabopaTOpHOro 000pYyI0BaHUS

HOCHUT PEKOMEHIATEIIbHBIN XapaKTep.

3.2. UudopmanuoHHoe odecriedyeHne peaan3anuu NnporpaMmbl

Jns  peanuzanuu — NpOrpaMMbl  JUCHUIUIMHBI ~ OMOIMOTEYHBIM  (QOHI
o0Opa3oBaTeIbHOM OpraHW3alliyd JODKEH HMETh TMeYaTHbIe W/WIM JIIEKTPOHHBIC
y4eOHUKH W pa3pa0OTaHHBIE B KOMIUIEKTE C HHUMH YydeOHbIE TocoOus (mpu
HAJIMYMUU), JOMYIICHHBIE K HMCTIOJIB30BAHUIO TPU pealn3aliuu 00pa3zoBaTEIbHBIX
MpOrpaMM CpemHero MpodeCCHOHATBHOTO O0pa30oBaHUs, pean3yeMbIX Ha 0Oasze

OCHOBHOTO 0011€ero o6pazopanus >,

“TIpukas Munucrepctsa npocselienus Poccuiickoii @enepannu ot 5 Hosi0pst 2024 1. N 769 «O06 yTBepKIeHHN
(eneparbHOTO NepeyHst y4eOHUKOB, TOMYIIEHHBIX K HCTIOIb30BAHHIO NP PeaTH3aIiH NMEIOIINX
TOCYIapCTBEHHYIO aKKPEIUTALMIO 00pa30BaTENbHBIX MPOrPaMM HAYAIBHOTO 00IIEro, OCHOBHOTO OOIIEro, CPeTHEr0
o01ero 00pa3zoBaHus OPraHU3ALMSIMH, OCYLIECTBISIONIMMH 00pa30BaTEIbHYIO JEATEIbHOCTh, U YCTAHOBICHHN
TIPE/ICIFHOTO CPOKa MCIOJIb30BAHMS NCKITIOUEHHBIX YI€OHHKOB U pa3paO0TaHHBIX B KOMIUIEKTE C HUMHU yIe€OHBIX
rocoduit» (B akTyansHOH penakunu).Ccpulka Ha yKa3aHHBIA TpHKa3 akTyansHa Ha 20.03.2025 1.

28



HpI/I pcain3annu IporpaMMmbIl JUCHUITIINHBI BO3MOXHO HUCIIOJIB30BAHHUC

ANEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX K HCIOJIb30BAHUIO MPU

peanuzanuy 06pa3oBaTeIbHBIX IPOrPaMM CPEAHEro obero obpasosanus e,

TIpukas Munucrepcrsa npocselienus Poccuiickoii @enepanuu ot 18utomns 2024 r. N 499 "O6 yreepskaeHun
(enepabHOTO MEPEYHs AIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB, NOMYIICHHBIX K NCTIOIb30BAHHIO TIPH
peanu3aniy UMEIOINX TOCyapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTeIbHBIX IPOrPaMM HavaIbHOTO OOIIEro,
OCHOBHOT'O OOIIIEro, CpeaHero oomero 00pa3zoBaHusI»(B akTyanbHOH penakuun).CehuTka Ha yKa3aHHBINA MPHUKa3
aktyanpHa Ha 20.03.2025 1.
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4. KoHTpPO/Ib U OLIEeHKA Pe3yJIbTATOB OCBOCHUs 0011e00pa3oBaTeIbHOM

KonTtpouabu

OLlEHKAa pe3yJbTaTOB

JTUCHUILIHHBI

OCBOCHMUA

o01reo06pa3zoBaTenbHON

AUCHUIIIMHBI PACKPBIBAIOTCA YCPE3 JUCHUIIIIMHAPHBIC PE3YJIbTAThI, HAIIPABJICHHBLIC

Ha (opmupoBaHue oOmUX M MPOodecCHOHATBHBIX KOMIIETEHLMHA MO pa3jienaMm u

TEMaM COZEpkKaHHsl yueOHOro Marepuaa.

Oo6masi/npodeccuonanbHa
sl KOMIETEHIHA

Pasznen/Tema

Tun oeHoYHbIX MeEponpusTus

OK 01. BeiOuparb cioco0Obt
peteHus 3amad
npodecCuoHaIbHOM
JEATEIbHOCTH
MPUMEHUTEITEHO

K Pa3JIMYHBIM KOHTEKCTaM

Temsr 1.1, 2.1, 3.1 -3.3,
41 - 43, 5.1-53,
5.411-0/ct’, 6.1-6.4,
7.1-7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.4IT-o/c,
10.5I1-o/c, 11.1,
11.211-0/c, 12.111-0/c,
13.1-13.2IT-o0/c

OO6cyx1eHre o BOIpocaM JIEKIUU
Pa3pabotka rioccapus

3anojgHeHue CPaBHUTEIbHBIX
Ta0IHIL

TectupoBanue

VYeTHbIM onpoc

JuKTaHT Ha HACTIOJIb30BaHUE
apryMeHTOB, OuooruuecKon
TEPMUHOJIOTHH U CHMBOJIHKH
NunuBunyanbHas
caMocCTosITeIbHas paboTa
[IpencraBnenue pe3yJbTaToOB

MPaKTUYECKUX PadboT
KonTtposbHbIe paboThI
3ammuTa TBOPYECKUX padoT

3amura WHIUBUTYaJTbHBIX
MIPOCKTOB
Brinonnenue 3aJaHuN

IPOMEXYTOUHOM aTTecTaluu

OK 02. Ucnonw3oBare | Temsr 1.1, 2.1, 3.1 -3.3, | OueHuBaemasi TUCKYCCHS IO

COBPEMCHHBIC cpeacrtea | 41 - 4.3, 5.1-5.3, | BOIpocaM JEKIUH

MOWCKa, aHaJTN3a 5.4T0-o/c, 6.1-6.4, 7.1- Pa3paboTka MEHTaILHON KapThl B

EH(bopMauHHHHTepnpeTauHH 73, 8183 9193 EE;P:);EZEEZ); 3aIuTa

u I/IH(I,)OpMaI_[I/IOHHBIe 10.1-10.3, 10.4II-o/c, 71a00paTOPHBIX paboOT

TEXHOJIOTUU 10.5IT-o/c, L1, [Ipencrasienue pe3yibTaToB

s BeimonHenms  3amau | 11.2I1-o/c, 12.111-0/c, | npakTHyeckux paboT

npohecCuoHaNbHOM 13.1-13.2[T-o/c [IpeacraBneHune yCTHbIX

JeATEIbHOCTH COOOIICHHMI C IPE3CHTAIUECH,
MOJITOTOBJICHHBIX MO MEPEUHIO
HUCTOYHUKOB, PEKOMEHIOBAHHBIX
pernoaBaTesieM

OK  04. O¢¢extusno | Temsr 1.1, 2.1, 3.1 -3.3, | O6cyxaeHME IO BOIPOCAM JIEKLIUU

B3aMMO/ICHCTBOBATH 41 - 4.3, 5.1-5.3, | UnguBunyanbHas

¥ paboTath B KOIUIEKTHBE | 5 4]-o /e, 6.1-6.4, 7.1- | CaMOCTOATENbHAs paboTa

Y KOMaH/Ie 73 8183 9193, [TpencraBnenue pe3yabTaToB

10.1-10.3, 10.411-o/c, MPAKTH{CCKIIX paboT

YTIpodeccroHaIbHO OPHEHTHPOBAHHOE COZIEPKAHUE (COIEPIKAHIE NPUKIATHOIO MOYJIS)

30




10.511-0/c, 11.1, | 3amuTa TBOpUYECKHX pabOT
11.2I1-o/c, 12.111-0/c, | 3aumura MHIMBUyaIIbHBIX
13.1-13.2IT-0/c TIPOCKTOB
OK 07. CopneiictoBath | Temsr 1.1, 2.1, 3.1 -3.3, | OOcykeHHE IO BOIIPOCAM JICKITHH
COXpaHEHUIO OKpyxKamomeh (41 - 4.3, 5.1-53, | Paspaborka rnoccapus
Cpenbl, 5.4I-0/c, 6.1-6.4, 7.1- | 3amomHeHue CPaBHHTEJILHBIX
pecypcocOepexeHHIo, 73 8183 91-93 Ta0MIHUIY
MPUMEHSTH 3HAHUS ’ o 77" | TectupoBaHue
00 W3MCHEHHWH KJINMATa, 10.1-10.3, 10.4T1-o/c, YCTHBI;)ﬁ orpoc
npuHmmunsl  Gepexcmsoro | 10-311-o/c, ILL, | fukranr  ma  wucmomnbsoBanue
npousBojcTBa, >¢dexktusro | 11.211-0/c,  12.1T1-0/c, | aprymentos, OMOJIOrMYIECKON
JIEHCTBOBATH 13.1-13.2IT-0/c TEPMUHOJIOTHU ¥ CUMBOJIMKH
B UPE3BBIYANHBIX CUTYaIUAX WHauBuIyabHas
camocTosiTeNnbHas padoTa
IIpencraBienue pe3yibTaToOB

MPAKTHYECKUX padoT
KoHnTpoabHbie paboThl

3ammuTa TBOPYECKUX padoT

3ammuTa WHIUBUTYaTbHBIX
MIPOEKTOB

BrmonHenne 3amannii
MIPOMEKYTOUYHOM aTTECTAMK
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