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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCHUILIUHBI « BHOJIOT UST»

1.1. MecTO JTUCUMIITIMHBI B CTPYKTYpPe 00pa30BaTeIbHON IPOrPaMMbI:
O6meobpazoBarenbhas nuctuiuirnaa bJ1.10. «bruonorus sBisiercst 6a30BOM AUCIUILTUHON

o0mieoOpa3oBarenbHOrO 1UKiIa odpazoBatenbHol nporpammbl CIIO B cootBercTBrm ¢ @I'OC

CIIO no cnennansHoctu 09.02.11 «Pa3zpaboTka u ynpaBieHHe TPOrPAMMHBIM 00ECTIEYCHUEM.

Pabouas mporpamma IUCHUIUIMHBI C(HOPMHPOBAHA B COOTBETCTBHM C TPeOOBAHUSIMHU
OI'OC CIIO u ®I'OC COO.

OOmuit 06beM yueOHOro BpPEeMEHM Ha OCBOCHHME AMCLMILIUHBI COXPaHEH B paMKax
HOPMAaTUBHBIX TPeOOBaHMI U COCTABISAET 36 akaleMUYeCKUX Yaca, U3 HUX 16 4acoB Ha yCBOEHUE
TEOPETUUECKOro MaTepuana, 18 yaca OTBEICHO Ha MPAKTUYECKOE 00yUYEeHHUE.

B nporpamme TeopeTHuecKHe CBEACHUS JOMOJHSAIOTCA MPAKTUYECKUMHU 3aHITHSIMH B
COOTBETCTBUH C y4eOHBIM TUIAHOM IO CHEIMAIBHOCTH, KOTOpPHIE U3ydaeTcs B 1 cemectpe.

[IporpaMMa COAEPKUT TEMATHYECKHH IUIaH, OTPAKAIOUIMX KOJHMYECTBO 4YacoB,
BBIJICIIIEMOE HA U3YUYCHUE PA3/IeNIOM U TeM B paMKax TUCIHUIUIMHBI « buomorusy».

KoHTpomb kaduecTBa OCBOCHHUS UCUUIUIMHBI TPOBOIUTCS B MPOLIECCE TEKYIIEro KOHTPOIIS
U IPOMEKYTOYHOM aTrTecTariu. TeKyuit KOHTPOJIb MPOBOJAUTCS B MpeesiaX yueOHOro BpeMEeHH,
OTBEJICHHOTO Ha [UCIUIUIMHY, KaK TPaJUIMOHHBIMH, TaK W WHHOBAIIMOHHBIMH METOJIaMH,
BKJIIOUYAsl KOMITBIOTEPHOE TECTHUPOBaHUE. Pe3ynbTaThl KOHTPOJISI YUUTHIBAIOTCS MIPH MOJIBEICHUN
UTOTOB 10 TIPEIMETY.
1.2. lleab ¥ nJIaHUPYeMble Pe3yJbTAThI 0CBOEHHUS THCHMIJIHHBI
1.2.1. Heab JucuunaIdHbI:

Conepsxanue mporpaMMbl 00111€00pa30BaTeIbHON TUCIUIIIUHBI « brosorusy HarpaBieHO
Ha JIOCTUKEHHE PEe3yJbTaTOB €€ M3yudeHHus B cooTBeTcTBUU ¢ TpeboBanusamu ®I'OC COO c
yueroM mpodeccuonansHoil HampaBieHHoctd PI'OC CIIO. lens u3ydeHHs] AUCHUITITUHBI
«buonorus» Ha 0a30BOM YpOBHE — OBJIAJEHHE OOYYAIOUIUMMCA 3HAHUSMU O CTPYKTYpHO-
(YHKIMOHAJIBHOM OpraHM3allMM >KHUBBIX CHUCTEM pa3HOrO paHra M MpHOOpEeTeHHue yMEeHUui
UCIOJIb30BaTh 3TU 3HAHMS JUI IPAMOTHBIX I€HCTBUI B OTHOLIEHUH OOBEKTOB JKUBOM MPUPOIBI U
peIIeHNs pa3IMYHbIX KU3HEHHBIX TPOOIeM.

JlocTrokeHe 1eny M3ydeHHs IUCHUIUMHBL «bronorus» Ha 06a30BOM ypOBHE 0OECIIEUMBACTCS
peLIeHNEM CIIEIYIOMNX 3aau:

OCBOCHHE OOYYArOIIMMUCS CHUCTEMbI 3HAHWH O OMOJIOTHUECKHX TEOPHSAX, yUSHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, TMpaBWIaX, CIyXalluX OCHOBOH s (OPMHUPOBAHHS
npecTaBIeHUN 0 €CTECTBEHHO-HAY4HOU KapTHUHE Mupa,
0 METO/axX HAy4yHOIr'o MO3HAHHs, CTPOEHUH, MHOTOOOpa3HMM M OCOOEHHOCTAX KHMBBIX CHCTEM
pPa3sHOro YpOBHSI OpraHM3alliH, BBIJAIOIIMXCS OTKPBITUSAX M COBPEMEHHBIX MCCIEJOBAHUSAX B
OHOJIOTHH;

dbopMupoBanue y o0ydJaroIuxcs MO3HABATEIIHHBIX, WHTEJUICKTY alTbHBIX
U TBOPYECKHX CHOCOOHOCTEH B Tpolecce aHaiW3a JaHHBIX O TYTSIX Pa3BHTHUS
B OMOJIOTHH HayYHBIX B3TIISI0B, UACH M MOJXO0J0B K U3yUEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3aIny,

CTaHOBJIEHHE y OOydaromuxcsi oOme KyJIbTypbl, (YyHKIMOHAIbHON TI'PaMOTHOCTH, pa3BUTHE
YMEHUH OOBSACHATH M OLIEHUBATh SBJICHUS OKPYXKAIOLIET0 MUPA KUBOW MPUPO/IbI HA OCHOBAHUU
3HAHW U OTBITA, MMOJYYCHHBIX IPU U3YYSHUH OMOJIOTHHY;



dbopMupoBaHUe y 00yUarOMXCcsl YMEHUN WUTIOCTPUPOBATH 3HaUE€HHE OMOJIOTUYECKUX 3HAHUH B
MPAKTUYECKON NIEATEIBHOCTH YENIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIMHCKHX TEXHOJOTHH U
arpoOUOTEXHOJIOTUA;
BOCTIMTaHHE YOKAEHHOCTH B BO3MOXXHOCTHU TTO3HAHMSI YEIIOBEKOM KHBOM
OPUPOBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHHS K HEW, COOIIOACHUS dTHUECKUX HOPM MpPH
MIPOBEJICHIH OMOJIOTUYECKUX UCCIIeI0BAaHUII;
OCO3HAHME LEHHOCTH OHMOJOTHYECKHX 3HAHWW [UIsl TOBBIMICHHUS YPOBHS OSKOJIOTHYECKOM
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
NpPUMEHEHHE  MPUOOPETEHHBIX  3HAHMW W yMEHHMH B TOBCEIHEBHON  KHU3HU
Il OLUEHKH IOCJIEICTBUM CBOEM JEATEIBHOCTH IO OTHOLICHUIO K OKPYKAKOWIEH Ccpele,
COOCTBEHHOMY 370POBBIO, 000CHOBAHHUE U COOIIOICHHE MEP NPOPHIAKTUKY 3a00I€BaHUIA.
1.2.2. TlnaHupyembie Ppe3yJbTaThl OCBOEHHS O001€00pPa30BaTeIbHON JUCUMILVIMHBI B
cootBeTcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe ®T'OC COO

O6mme xommnereHnuu (nanee — OK) ®I'OC CIIO B COOTHECEHHH C JIMYHOCTHBIMH,
MeTanpeMETHBIMU U MPEAMETHBIMH pe3ysbTataMu oOyueHusi 6a3oBoro ypoBHs (nanee — [1P6)
®I'OC COO npencraBiieHbl B Ta0JIHIIC:

Koan Ilnanupyemsble pe3yabTaTbl 0CBOCHHS AU CHUIIIHHBI
HaMMEHOBaHHUeE
popmupyembIx OO0mue JAucuunimHapHbie
KOMIIeTeHIM i
OK 01. Beibupats | Jluunoctueie pedynbratsl JokHbl | [TP6 1. ChopMupoBaHHOCTH 3HAHUN O
CHOCOOBI OTpaXkaTh B YaCTHU: TPYJOBOTO MECTE U POJIH OUOJIOTUU B CUCTEME
peuieHus 3anay BOCIIUTAHUS: HAYYHOTO 3HaHUs; GYHKIIMOHATIBHON
npodeccuoHanbH | - TOTOBHOCTH K TPYAY, OCO3HAHHE IPAMOTHOCTH YeJIOBEKA JIJIsl PEILICHUS
O IESATENIbHOCTH | IIEHHOCTU MacTepCTBa, KU3HEHHBIX TPOOIEeM.
MPUMEHUTEIBHO K | TPYAOIIO0HE; I1P6 2. ChpopMUpOBaHHOCTH YMEHHUS
pa3IUYHBIM - TOTOBHOCTh K aKTUBHOM PacKpbIBaTh COJIEpIKaHNE
KOHTEKCTaM JeSITEIbHOCTH TEXHOJIOTUYECKON U | OCHOBOIIOJIAratoINX OMOIOTHUECKUX
COIMAIbHOM HANPaBIEHHOCTH, TEPMUHOB U NOHATHI: )KU3Hb, KIIETKA,
CIIOCOOHOCTH MHUIIMHPOBATD, TKaHb, OpraH, OPraHu3M, BUJ,
MJIAHUPOBATh U CAMOCTOSITENBHO HOIYJISALMS, YKOCUCTEMa, OUOIIEHO3,
BBITIOJIHATH TAKYIO JEATENbHOCTD; 6uocdepa; merabonusm (oOMeH
- HHTEpEeC K pa3inudHbIM chepam BEIECTB
npodeccuoHaNbHOM NeSTENIbHOCTH. | U MPEBPAIlEHNE SHEPTUHN), TOMEOCTa3
MeranpeaMeTHbIE Pe3yIbTaThI (camoperysnusi ), OMOCHUHTE3 OeJKa,
JTOJIKHBI OTPAXKATh: CTPYKTYpHasi OpTraHU3aITis KUBBIX
OBnazneHne yHUBEpPCAIbHBIMU CUCTEM, JTUCKPETHOCTb,
y4eOHBIMU MTO3HABATEIHHBIMU CaMOpETyJISILIHS,
JIEHCTBUSIMU: CaMOBOCITPOU3BE/ICHNE

a) 0a30BbIE JIOTHYCCKUE JIEUCTBUS: (pCHPOIIYKLII/I}I), HaCJICICTBCHHOCTD,
- CaMOCTOATCIIbHO (bOpMYJII/IpOBaTB HU3MCHYUBOCTL, DHCPIro3aBUCUMOCTD,

U aKTyaJlu3UpoBaTh Mpoosemy, pPOCT U pa3BUTHE, YPOBHEBAs
paccMaTpuBaTh €€ BCECTOPOHHE; OpraHu3anus.
- YCTaHaBIIMBATh CYLIECTBEHHBIN I1P6 3. ChpopMUpoOBaHHOCTH YMEHHUS

IMPU3HAK WX OCHOBAHUS JIJIA PaCKpBIBATE COACPKAHUEC




CpaBHEHMUSI, KJIacCU()UKALUU U
00001IeHHS;

- OIIPEIEINIATh LEH JIeATEILHOCTH,
3aJ1aBaTh MapaMeTphl

U KPUTEPHUU UX TIOCTHIKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH H
MIPOTHBOPEUUS

B pacCMaTPUBAEMBIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBHI B
JIeITEIIbHOCTD, OICHUBATh
COOTBETCTBUE PE3YIHTATOB IENISIM,
OIICHUBATh PUCKU TOCIEICTBUN
JIeSITEJIbHOCTH;

0) 6a30BbIE UCCIIEIOBATEILCKUE
NEeNUCTBUA:

- BIIQJICTh HaBBIKAMU y4eOHO-
HCCIIEA0BATENLCKOM

Y TIPOEKTHOM JICATEIIBHOCTH,
HABBIKAMU pa3peIIeHUs MpooieM;
- BBISIBJISITH TIPUYUHHO-
CJICICTBEHHBIC CBSI3U

U aKTyaJlu3UpOoBaTh 3a/1a4y,
BBIIBUTATh TUIIOTE3Y

ee pelIeHUs, HaXOAUTh apTyMEHTHI
IIUIS TOKAa3aTeNNbCTBA CBOUX
YTBEPKJICHUH, 33/1aBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,
- aHAJIM3UPOBATH TIOJyUYECHHBIC B
XOJIe PeUICHHUS 3a1a4 Pe3yIbTaThl,
KPUTHYECKH OIICHUBATh UX
JIOCTOBEPHOCThH, POTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBHUSAX;
pa3pabaThIBaTh MJIaH PEIICHUS
pOOJIEMBI C yUETOM aHaIn3a
UMEIONIUXCS MAaTEPUATBLHBIX U
HEMaTepUAITbHBIX PECYPCOB;

- YMETh NMePEHOCUTH 3HAHUS B
MO3HABATENIHHYIO

U TIPaKTHUUYECKYI0 001acTh
JKU3HEICITEIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIE HJIEH,
mpeJiaraTh OpUTHHAILHBIC
MOJIXOJTBI U PEIICHUS

OCHOBOTOJIAraloNuX OMOIOTHIECKUX
TEOPUI U TUIIOTE3: KIIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
IBOJTIOIIMOHHOM, TTPOUCXOKICHUS
KU3HU U YeIOBeKa.

ITP6 4. ChopMupoBaHHOCTD YMEHUS
PacKpbIBaTh OCHOBOIOJIATAIOIIINE
OHOJIOTHYECKHEe 3aKOHBI
3akoHoMepHocTH (I'. Mengens, T.
Moprauna, H.W. BaBunogsa, 2. I'ekkens,
®. Mrosnepa, K. bapa), rpanuibs ux
MPUMEHUMOCTH K KHBBIM CHCTEMaM.
ITP6 5. IIpuobpereHue onbiTa
NPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUS, UCIIOIb3yEeMbIX B
OMOJIOrUM: HAOIIOIEHUS

U OIKMCAHUS )KUBBIX CUCTEM,
IIPOLIECCOB U SIBJIICHUI; OPraHU3aluN U
IPOBEJECHUS OMOJIOTUYECKOTO
9KCIIEPUMEHTA, BBIIBI)KECHUS THITOTE3,
BBISIBJICHUS 3aBUCHIMOCTH MEKITY
UCCIIETyeMbIMH BEIMYMHAMH,
00BSICHEHUS TMOTYUYCHHBIX PE3YJILTATOB
U GOpMyIIMPOBAHUS BHIBOJIOB C
UCIIOJIb30BaHUEM HAYYHBIX MMOHSATHIA,
TEOPHI U 3aKOHOB.

IIP6 6. ChopMuUpoBaHHOCTH YMEHHS
BBIJICIISITH CYIICCTBCHHBIC TIPU3HAKU
BHPYCOB, KJIETOK ITPOKAPUOT U
9YKapHUOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OpPTaHHU3MOB, BHJIOB,
OMOT€OIICHO30B M YKOCUCTEM;
0COOCHHOCTH MPOIIECCOB OOMEHa
BEIIECTB M MIPEBPAIICHUS YJHCPTHH B
KJIeTKe, POTOCUHTE3A, IIACTHIECKOTO
U DHEPreTUYeCcKOro ooOMeHa,
XEeMOCHHTE3a, MUT03a, Mel03a,
OTLTIOIOTBOPEHUS], PA3BUTHUS U
Pa3MHOXKEHUS, UHAUBHIyaIbHOTO
pa3BUTUS OpraHu3Ma (OHTOTeHe3a),
O0pBOBI 32 CyIIIeCTBOBAHUE,
€CTECTBEHHOT'0 0TOOpa,
BH1000pa30BaHMs,
MPUCTIOCOOIEHHOCTH OPTaHNU3MOB K
cpene oOuTaHus, BIUSHUS




KOMITOHEHTOB 3KOCHUCTEM,
AQHTPOIOT€HHBIX U3MEHEHUI B
9KOCHCTEMAaX CBOSH MECTHOCTH,
KpyroBOpOTa BEIIECTB U MPEBPAIECHUE
sHeprum B 6uocdepe.

ITP6 7. ChopMupoBaHHOCTHh YMEHUS
IPUMEHSATD MOJTyYeHHbIE 3HAHUS JUIS
00BsICHEHUS] OMOJIOTMYECKUX
MIPOIIECCOB U SIBJICHUH, JIs1 TPUHATHUSA
[IPAaKTUYECKUX PELICHUH B
IMOBCEAHEBHOM KU3HU

C LIeJIbI0 0OecrieueHnst 0€301aCHOCTH
CBOETO 3/10POBbSI U 3/I0POBBS
OKPYKaIOIIMX JI0/IeH, COOJII0IeHUs
3JI0pOBOT0 00pa3a KU3HU, HOPM
IPaMOTHOTO MTOBE/ICHUS B
OKpYKarolle IPUPOIHOM Cpene;
MOHUMaHNE HEOOXOAUMOCTH
WCIIOJIb30BaHUS JOCTHKEHU I
COBPEMEHHOU OMOJIOTUY U
OMOTEXHOJIOTHH I PAlliOHAIIBHOTO
IPUPOJIOTIOIH30BAHUS.

I1P6 8. ChpopMUpOBaHHOCTD YMEHHUS
pemiaTh OMOJIOTHYECKUe 3a1auH,
COCTaBJISITh TEHOTHUITHYECKHUE CXEMBbI
CKpEIIUBaHUS

JUTSL pa3HBIX THUTIOB HACJIEIOBAHUS
MIPU3HAKOB y OPTaHU3MOB, COCTABIIATh
CXEMBI MTIepEeHOCca BEIIECTB U DHEPTUU B
9KOCUCTEeMaXx (ILIeTIH MUTaHMUS,
MUIIEBBIC CETH).

I1P6 9. ChopMHpOBaHHOCTH YMEHHIH
KPUTHYECKH OIICHUBATh WH()OPMAIIHIO
OHMOJOTMYECKOI0 COJIep/KaHus,
BKJIIOYAIOIIYIO TICEB/IOHAYYHbIE
3HAHUS U3 PA3IMYHBIX UCTOYHUKOB
(cpeactBa MaccoBoil HH(pOpMaLUH,
Hay4YHO-TIONYJIAPHBIE MaTepUalbl);
WHTEPIPETUPOBATH STUYECKUE
aCIEeKThl COBPEMEHHBIX UCCIEI0BAHUI
B OMOJIOTHH, METUITUHE,
OMOTEXHOJIOTHH;, pACCMATPUBATh
rJ100aJbHBIE HKOJIOTMYECKHE
MpoOJIEMbI COBPEMEHHOCTH,




(hopMUPOBATH 110 OTHOIIEHUIO K HUM
COOCTBEHHYIO MO3HIIUIO.

I1P6 10. ChopMHupOBaHHOCTH YMEHUN
CO03/1aBaTh COOCTBEHHBIEC MUCHMEHHBIE
Y YCTHBIE COOOIIIEHHS Ha OCHOBE
Ouosornueckoi nHpopMaIuu u3
HECKOJBKUX UCTOYHUKOB, TPAMOTHO
UCIIOJIB30BaTh MOHATHIHBIN armmapar
OmoIoruu

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
CpeICTBa MOUCKA,
aHanusa u
UHTEpPIpETAINH
nHpopManuu, u
MHGOPMAIIMOHHBI
€ TeXHOJIOTUH JIJIst
BBITIOJTHEHHUS
3ama4
po¢eCCHOHAIIbH
Ol IESATENIbHOCTH

JIMYHOCTHBIE Pe3yIbTATHI IOJKHBI
OTpa’kaTh B YaCTHU: [IECHHOCTH
HAYYHOT'O TIO3HAHUS:
-chopMHpPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U
00LIECTBEHHON IPAKTUKH,
OCHOBAHHOTO Ha JINAJIOTE KYJBTYD,
CIOCOOCTBYIOILETO OCO3HAHUIO
CBOETO MeCTa B MOJHUKYJIBTYPHOM
MHUpe.

MetanpeameTHbie pe3yabTaThl
JOJIKHBI OTPAXKATh:

OBnaseHre yHUBEPCAIbHBIMU
y4eOHBIMH MTO3HABATEIIBHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopmaIuei:

- BIIQJICTh HaBBIKAMU TIOJTyYICHUS
nH(pOpPMaIIUK U3 UCTOYHUKOB
pa3HBIX THUIOB, CAMOCTOSITEILHO
OCYIIECTBIISATH IOUCK, aHAIIH3,
CUCTEMAaTHU3AIHIO U
MHTEPIPETAINIO HHPOPMAIIHH
pa3IMYHBIX BUIOB B (hopm
NIPE/ICTaBIICHHUS;

- OIICHUBATh JIOCTOBEPHOCTD,
JIETUTUMHOCTh WH()OPMAIIHH, €€
COOTBETCTBUE MPABOBLIM U
MOpaTbHO-ITHUYECKUM HOpMaM

I1P6 1. ChopMupoBaHHOCTH 3HAHUM O
MecTe U poJid OMOJIOTHH

B CHCTEME Hay4YHOTO 3HAHUS;
(yHKIIMOHATBHOW IPaMOTHOCTH
YyesioBeKa AJIsl PeLIeHUs )KU3HEHHBIX
npo0Jem.

IIP6 7. CpopMUpOBaHHOCTH YMEHHUS
PUMEHSTH MOJyYCHHbIC 3HAHUS JUIS
O0BSICHEHUST OMOJIOTHUECKUX
IPOIIECCOB U SIBJICHUH, [T IPUHATHS
IIPaKTUYECKUX PEILICHU B
MOBCEIHEBHOM JKU3HU

C 1enbio obecredeHust 0€30MacHOCTU
CBOETO 3/I0POBbS U 3/I0POBBS
OKPYKarOIIMX JII0JIeH, COOII0IeHUs
3I0pOBOT0 00pa3a *KU3HU, HOPM
IpaMOTHOTO TIOBEJICHHS B
OKpYKaroIIel MPUPOIHON CPENE;
MMOHUMaHHE HEOOXOAUMOCTH
UCTIOJIb30BaHUS TIOCTUKEHUI
COBpPEMEHHOU OMOIIOTHU U
OMOTEXHOJIOTHH JJIs1 PallMOHAIBHOTO
HPUPOONOIb30BAHHUS.

I1P6 10. ChopMupoBaHHOCTb YMEHUI
c03/1aBaTh COOCTBEHHbIE MMCbMEHHbIE
U YCTHBIE COOOIIEHUS Ha OCHOBE
Ouoaornueckor nHpopMaIuu U3
HECKOJIbKUX UCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATHIHBIN anmapar
ouosnorun

OK 04.
DddexTuBHO
B3aUMOJICIICTBOBA
Tb U paboTaTh B
KOJUIEKTHBE U
KOMaH/Ie

JIMYHOCTHBIE PE3yJIbTaThbl OJIKHBI
OTpaXxXaTb B 4HaCTU: ICHHOCTHU
HAay4YHOT'O IMO3HAHHUA: OCO3HAHUC
OEHHOCTH HaquOﬁ JACATCIIBHOCTH,
TOTOBHOCTH OCYIICCTBJIATH
MMPOCKTHYIO U UCCIICAOBATCIILCKYHO

I1P6 5. IIproGpeTenue omnsita
MPUMEHEHHSI OCHOBHBIX METOIOB
HAYYHOTO TIO3HAHUS, UCTIOb3YEMBIX B
OHOJIOTHH: HAOIIONEHNS U OITUCAHUS
KHUBBIX CUCTEM, TPOIIECCOB U SIBIICHUH;
OpraHu3aIMK U TPOBEICHUS




JESITEIIbHOCTh MHIMBUYaTbHO U B
rpymrme.

MerarnpeaMeTHbIE PE3yIbTaTh
JIOJKHBI OTPaXaTh:

OBnajeHre yHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU JCHCTBUSMU:
0) cCOBMeCTHas IeATEIbHOCTD:

- IOHMMATh U HUCHOJIb30BaTh
IIPEUMYILECTBA KOMaHAHOU

Y MHIUBHUIYAILHON paOOTHI,

- IPUHAMATH LIEJIA COBMECTHOU
JIeATETbHOCTH, OPTaHU30BBIBATH U
KOOPJIUHHUPOBATH JICHCTBUS

10 €€ JOCTHUIKEHUIO: COCTaBIIATh
IJIaH ISUCTBUMN, paclipeesiTh
POJIU C Y4eTOM MHEHHIA
Y4aCTHUKOB 00CYKJIaTh
pe3yJIbTaThl COBMECTHON pabOTHI

OMOJIOTUYECKOT0 HKCIIEPUMEHTA,
BBIIBIDKCHUS TUTIOTE3, BBISIBICHUS
3aBUCUMOCTH MEXIY UCCIIEAYEMbIMU
BEITMYMHAMU, OOBSICHEHUS
MOJIyYEHHBIX PE3YyJIbTaTOB

U GOpMYJIMPOBAHUS BHIBOJIOB C
UCIOJIb30BaHUEM HAYYHBIX IMOHSATHIA,
TEOpUH U 3aKOHOB

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpyKaroleun
Cpenbl,
pecypcocoepexeH
H10, IPUMEHSITh
3HaHHUA 00
H3MCHEHUU
KJIuMara,
TIPUHIIMIIBI
OepeKIMBOTO
MPOU3BOJICTBA,
3pHEKTUBHO
JICICTBOBATH B
YpE3BBIYANHBIX
CUTYaIUIX

JInyHOCTHBIE PE3YNIBTATHI JOJIKHBI
OTpPa)KaTh B YACTHU: HKOJIOTUYECKOTO
BOCIIUTAHHUS: - CHOPMUPOBAHHOCTD
9KOJIOTUYECKOH KYJIbTYpHI,
MTOHUMaHUE BIUSHUS COLUAIBHO-
SKOHOMHUYECKUX MPOLIECCOB Ha
COCTOSIHME IPUPOJAHOU

Y COLMAJIBHOM CpeJibl, OCO3HAHUE
IJ100aJIbHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE
JIEUCTBUI B OKPY’KalOILEH cpelie Ha
OCHOBE 3HaHMS LEJIEH YCTOMYMBOIO
pa3BUTHS YEIIOBEYECTBA;

- AKTUBHOE HEIPUATHE ACHUCTBUM,
MIPUHOCSIIMX BpEJ OKPYXKaroIen
cpene;

- YMEHHE ITPOTHO3UPOBATH
HeOJIaronpusITHbIE SKOJIOTHYECKHE
MOCJIEACTBHSI IPEATIPUHUMAEMBIX
JIEHCTBUM, NIPEJOTBPALLATD UX;

- pacIIUpeHHE OMbITa
JIEATEIbHOCTH SKOJIOTMYECKOU
HaIlpaBJIECHHOCTH.
MeranpeameTHble pe3yabTaThl
JTOJIKHBI OTpaXaTh:

IIP6 5. ITpuoOpeTeHue omnbiTa
PUMEHCHUS OCHOBHBIX METOJIOB
HAYYHOT'O ITO3HAHMUSI, UCTIOJIb3YEMBIX B
OMOJIOrvM: HAOIIOIEHUS

U ONMCAHMS KMBBIX CUCTEM,
IIPOIIECCOB U SABJICHUI; OPraHu3aluu U
IPOBEJEHUS OMOJIOTUYECKOTO
IKCIIEPUMEHTA, BBIIBIDKCHUS THITOTE3,
BBISIBJICHHS 3aBUCUMOCTH MEXK]TY
HCCIIeTyeMbIMU BETMUNHAMH,
00BSICHEHUS TIOTYYSHHBIX PE3YIHTATOB
U GOpMYIIMPOBAHUS BHIBOJIOB C
UCTIONb30BaHUEM HAYYHBIX MMOHSATHIA,
TEOpUH U 3aKOHOB.

I1P6 6. ChopMHPOBAHHOCTH YMEHHUS
BBIJICIISITH CYIICCTBCHHBIC TIPU3HAKU
BHPYCOB, KJIETOK ITPOKAPUOT U
JYKapHOT; OJJHOKJIETOUYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB,
OMOTreoIeHO030B U DKOCUCTEM;
0COOCHHOCTH MPOIIECCOB OOMEHa
BEIIECTB U MPEBPAIIECHUS JHEPTHH B
KJIeTKe, POTOCUHTE3a, MIIACTHYECKOTO
Y DHEPreTUYeCcKoro ooMeHa,
XEMOCHHTE3a, MHUT03a, Mei03a,
OILIOIOTBOPEHUS, PA3BUTHS U
Pa3MHOXKECHHUS, UHIHBHTyJTbHOTO




OBnazneHne yHUBEPCAIbHBIMU

KOMMYHHKATHBHBIMU I[GﬁCTBPISIMPII

0) coBMecTHas AeSATEeIbHOCTD:

- IOHUMAaTh U UCII0JIb30BAaTh
MIPEUMYIIIECTBA KOMaHIHON 1
WHUBUIYATBHON pabOTHI;

- IPUHUMATH [IEJTU COBMECTHOM
JIESITCIIBHOCTH, OPraHU30BBIBATh U
KOOPJAMHHUPOBATH JEHCTBUSA 110 €€

00CyXJ1aTh pe3yabTaThbl
COBMECTHOM pabOThI

JOCTHXKCHHUIO: COCTABJIATH IIJIaH
JIEUCTBUIA, PACIPEIEATh POJIH C
Y4ueTOM MHEHHUH Y4aCTHHUKOB

pa3BuUTHUs OpraHu3ma (OHTOTeHe3a),
O0pBOBI 32 CYyIIIECTBOBAHHUE,
€CTECTBEHHOT'0 0TOOpa,
BHI000pa30BaHUs,
IPUCTIOCOOTIEHHOCTH OPraHU3MOB K
cpene oOuTaHusl, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM,
AQHTPOIIOTEHHBIX U3MEHEHH B
9KOCHCTEMAaX CBOSH MECTHOCTH,
KpyTrOBOPOTA BEIUIECTB U MPEBPAILICHUE
JHEpruu B buocdepe.

IIP6 7. ChopMUpOBAaHHOCTH YMECHHUS
IPUMEHSATD MOJTy4eHHbIE 3HAHUS JUIS
00BSICHEHHS OMOJIOTUYECKUX
MPOILIECCOB U SIBICHUH, [T IPUHATHS
MPAKTHYECKUX PEUICHHI B
MOBCEIHEBHOM JKU3HU

C 1eNbI0 0OecTieueHust 0€30MacHOCTH
CBOCTO 3/I0POBBSI U 3JI0POBBS
OKPYKAFOIIHX JIFOJICH, COOJIIOICHUS
3I0pOBOT0 00pa3a *KU3HU, HOPM
TPaMOTHOTO MTOBE/ICHUS B
OKpYKarolle IPUPOIHOM Cpene;
MOHMMAaHHE HEOOXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKCHUN
COBPEMEHHOU OMOJIOTUY U
OMOTEXHOJIOTHH JIUIsl PAIlMOHATILHOTO
MIPUPOIOTIONB30BAHUS

2.CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBbHON JUCHUNJIAHBI
2.1. OFBEM JUCHUINJIUHBI U BUJbl YYEBHOH PABOTHI

Bun yuebHo# paboThI O6beMm B CemecTtpbl

qacax 1 2

O6mem 00pa3oBaTeIbHON TPOrPAMMBI 36 16 -

JTUCTIUTUTAHBI

B TOM YHUCIIE:

OcHoBHOE coJiep>kaHre 36

B TOM YHCJIC:

TEOpPETHUECKOE 00yUeHne 16 1 -

MPaKTUYECKHUE 3aHSATHS 18 16 -

Koncynbranuu 2 2 -

[TpomexyTouHas aTTecTalus




2.2. TEMATUYECKHUM IUVIAH U COJIEP)KAHUE YUYEBHOM JJUCIATIJIMHBI

HaunmenoBanue
pa3iesioB u TeEM

Conep:xanue yueOHOro MaTepuaJia
(ocHOBHOE 1 PO ecCHOHAIBLHO-
OpPHEHTHPOBAHHOE), TA00PATOPHbIE
U NPaKTHYeCKUEe 3aHATHUS,
NPUKJIATHOA MOAYJIb

Oo0LeMm
4acoB

dDopmHpyeMble
KOMIIeTCHIUH

2

OcHoBHoOe cogepkaHue

opraHu3zanus

Pasnea 1. buonorns kak Hayka. ZKuBble cucTeMbl M HX

Tema 1.1.

Copnepxanue yueOHOro Marepuasa

Buosorus

B cucreMe Hayk. O0mas
XapaKTepUCTHKA
JKM3HHU.

buonorus — Hayka o JKMBOU IpUpPOJIE.
CBs13u OHMOIOTHH C OOIIECTBEHHBIMH,
TEXHUYECKUMHU U APYTUMU
€CTECTBEHHBIMH HAYKaMU,
dumocodueii, peaurueit, STUKOH,
ACTETUKOM U TipaBoM. Posb Guosorun
B (hpopMuUpOBaHUU COBPEMEHHOM
Hay4YHOU KapTUHBI Mupa. Cucrema
OHMOJIOTMYECKUX HayK.

MeTo/ 161 TO3HAHUS )KUBOW TPUPOIBI
(HabiroIeHHe, SKCIIEPUMEHT,
OMKCaHUe, U3MEPEHHE,
KJaccu(uKaius, MOICTMPOBAHUE,
CTaTUCTHUYECKasi 00paboTKa TaHHBIX).
XKusble cucteMbl (OMOCHUCTEMBI) KaK
MpeAMET U3yYCHHS] OMOJIOTHH.
OTauyne )KUBBIX CUCTEM OT
HeopraHuyeckou npupojsl. CBoiicTBa
ouocucTeM U UX pa3HOOOpasue.
YpoBHU OpraHu3aIii OHOCUCTEM:
MOJIEKYJISIPHO-TEHETUUECKUH,
KJIETOYHBIA, OPTAaHU3MEHHBIH,
MOMYJISIIMOHHO-BUIOBO,
HKOCUCTEMHBIH (01O -
reOLIeHOTUYECKUI), OnoCc(epHBIil.

OK 02

Pa3nena 2 Xumnueckuii co

CTaB U CTPOCHHEC KJICTKH.

Tema 2.1.

CopepxaHue yueOHOTO MaTepHuaa

XuMHYeCcKHii cocTaB
KJeTKkH. Boga

)% MI/IHepaJII)HbIe
BelllecTBA.

XUMHYECKHI COCTaB KIETKH.
XHUMHYECKHE DIIEMEHTHI:
MaKpOAJIEMEHTBI, MUKPOIJIEMEHTHI.
Bona u MuHepanbHbIE BEIIECTBA.
DYHKIMU BOJbl U MUHEPAIbHBIX
BelecTB B kieTke. [loanepxanue
OCMOTHYECKOI0 Oananca.

OK 01, OK 02,
OK 04




IIpakTHueckoe 3aHsaTHE

Ne 1 «buonorungeckas posb
MUHEPAJIBHBIX BEILIECTB B
00ecrneyeHnH! KU3HEACATETbHOCTH
OpraHU3MOB, IIPOSIBICHUS AUcOaaHCca
MHUHEPAJIbHBIX 3JIEMEHTOBY.

Tema 2.2.
buosiornyeckn Ba:kHbIE
XHMHYECKHe
coeTMHEHHH.

Cogepxanue yueOHOro Marepuasa

benku. CoctaB u cTpoeHue OEIKOB.
AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHunMebie U 3aMEHUMBIE
AMUHOKHUCIJIOTHl. AMUHOKHCIIOTHBIN
COCTaB. YPOBHU CTPYKTYpbI O€IKOBON
MOJIEKYJIbI (TIEpBUYHAS], BTOPUYHAS,
TpPEeTUYHAs U YETBEPTUYHAS
CTpyKTypa). XUMHUYECKHE CBOICTBA
OenxoB. buonornveckue pyHKIUN
6enkoB. depMeHTHI — OMOJIOTHYECKHE
katanmzaropsl. CTpoeHue GepMmenTa:
AKTUBHBIN IIEHTp, CyOCTpaTHas
crnenuduanocts. KodepmeHThI.
Buramunbl. Otinnuus (pepMeHTOB OT
HEOPraHMYECKUX KaTaIU3aTOPOB.
YrneBoabl: MOHOCaXapuabl (IIII0K03a,
pub03a u 1e30KCcupud03a),
Jcaxapuibl (caxaposa, JIaKTo3a) U
MoJICaxapuIbl (Kpaxmall, TIUKOTeH,
1esutrono3a). buomornueckue
¢byHKUIMYU yrieBoJoB. JIunuasr:
TpUrIULEpUIbl, GochOoTUIUIH,
crepounisl. ['uapoduibHo-
rupo¢doOHbIE CBOMCTBA.
Bbuonorndeckne pyHKINHU JTUTHIIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB 1
JIMIHAI0B KaK HCTOYHUKOB DHEPTUH.
Hyxkneunossie kucnorsl: [JHK u PHK.
Hyxeotuasl — MOHOMEpPBI
HYKJIEMHOBBIX KUCJIOT. CTpoeHue u
¢yukuuu JJHK. Ctpoenue u GpyHKIuu
PHK. AT®: crpoenue u pyHKINH.

JlaboparopHsble 3aHATHS (Ha BEIOOD
MIPENO/1aBaTesl)

Ne 1 «Onpenenenue Butamuna C B
MPOJIYKTAX MUTAHUS»

nmn «OnpeneneHue Hauuus
Kpaxmasa B IPOJIyKTaxX MUTaHUS»

OK 01, OK 02,
OK 04




wn «I'unpopunbHO-rHAPOGOOHBIE
CBOMCTBA JIUITUIOB)

i «M3ydeHne KaTaJTuTHIecKoi
AKTUBHOCTH (pepMEHTOB (Ha MpuUMepe
aMMJIa3bl WM KaTanasbl)».

Tema 2.3.
CtpykTypHO-
pyHkuuonanbHas
OpPraHu3auMs KJIETOK.

Copepxanue yueOHOro Marepuasa

[MuTosorus — HayKa O KIIETKE.
Kiterounas teopus — npumep
B3aUMOJICHCTBHS UeH U (PaKTOB B
HAy4YHOM I103HaHUU. MeTo bl
W3YYEHHUS KIETKU.

KieTka Kak 1enocTHas KuBas
cucreMa. O01ue Npu3Haku KIeToK:
3aMKHYTas Hapy>kHas MeMOpaHa,
mouekyibl JIHK kak renernueckuit
anmnapar, CcTeMa CUHTe3a Oelka.
Tunbl KJIETOK: 3yKapuoTUYeCcKas 1
npokaprotuueckas. OCoOOeHHOCTH

CTPOEHUS MPOKAPUOTUUECKON KIIETKH.

Kiterounas creHka OakTepui.
CrpoeHune 3yKapuoTUYECKON KIIETKH.
OCHOBHBIE OTIINYUS PACTUTENIBHOM,
JKHBOTHOM M TPUOHOM KJIETKH.
IToBEepXHOCTHBIE CTPYKTYPhI KIETOK—
KJIETOYHAs CTCHKA, TJIMKOKAIHMKC, UX
¢ynxun. [Inazmatnyeckas
MeMOpaHa, ee CBOMCTBA U (PYHKIIMH.
[MuTomiazma u ee OpraHouIbI.
OnHoMeMOpaHHbIE OPTaHOU/IbI
kietku: OIIC, annapar [N'onbxmy,
nu3ocoMel. [lonyaBTOHOMHBIE
OpraHoOUAbl KJIIETKH: MUTOXOHAPHUH,
mactuabl. [Ipoucxoxaenne
MUTOXOHJIpUH U Tmactu. Buasl
mactua. HememOpaHnHbIe OpraHou bl
KJIETKH: puOOCOMBI, KJIIETOUHBIN
LEHTp, LICHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIIUU OpPraHOU/I0B
KJIeTKU. Bxirouenus. Anpo —
PEryJIsTOPHBIN HEHTP KIETKHU.
Crpoenue siapa: siaepHas 000JI0uKa,
KapuoIia3Ma, XpOMaTHH, SAPHIIIKO.
XpoMocoMbl. TpaHCIIOPT BELIECTB B
KIIETKE.

OK 01, OK 02,
OK 04




JlaGopaTopHble 3aHATUS (Ha BBIOOD
MpEeno1aBaTeis)

No 2 «Crtpoenue kieTku (pacreHus,
JKUBOTHBIE, TPUOBI) U KIECTOYHBIC
BKJIIOUEHUS (Kpaxmall, KapOTHHOUIBL,
XJIOPOIUTACTHI, XPOMOILIACTHI)»

win  «M3ydueHue CTpoOeHUs KIETOK
pacTEeHHUIA, )KUBOTHBIX U OAKTEPUIA O]
MHUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux OrMrucaHue»
wm  «[IpoHnnaemMmocts  MeMOpaHbI
(Tu1a3mMoIIn3, IETIa3MOIIu3)».

Pazgen 3. ’KuznenessreJLHOCTh KJIETKH.

Tema 3.1.
OO0OMeH BelecTB
U MpeBpaleHue
IHEPruu

B KJIeTKe.

Cogepxanue yueOHOro Marepuasa

OOMeH BEIIECTB, WIM META0O0IN3M.
Accumusinus (maacTuyecKuii oOMeH)
U JIUCCUMUJISIHS (SHEPTEeTHICCKHIMA
00Me€H) — IBE CTOPOHBI €JMHOTO
nporecca merabonusma. Poinb
3aKOHOB COXPaHEHHs BEIIeCTBA U
SHEPruM B MOHUMAHUHN METa0O0IN3Ma.
Tunsl oOMeHa BEIIeCTB:
aBTOTPOGHBIN U reTepOTPOPHBIN.
Posib hepmeHTOB B 0OOMEHE BEIIECTB U
MIPEBPAIICHAH YHEPTHUU B KIICTKE.
dotocunTe3. CBEeTOBasI U TEMHOBAs
da3zbl porocunTesa. Peakimu
¢dorocunTe3a. DPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A
JUTSI )KU3HU Ha 3emiie. BrnusHue
yCIIOBUH cpefbl Ha GOTOCUHTE3 U
CIOCOOBI TIOBBIIIIEHHUS €T0
MPOIYKTHBHOCTH Y KYJIBTYPHBIX
pacTeHuil. XeMOCHHTES.
XeMOCHUHTE3UPYIOIIHE OaKTePUH.
3HaueHue XEMOCHHTE3a JUISl )KU3HU Ha
3emiie. DHepreTHUecKkuii 0OMeH B
KJIeTKe. Paciernienne BeniecTs,
BBIJICTICHUE U aKKYMYJIHPOBAHHE
SHEPTUH B KJIIETKE. DTaITbI
DHEpreTHIecKoro ooMeHa. [ mukonus.
Bbpoxenune u ero Buasl. Kucmopoanoe
OKHCIICHHE, WITH KJIIETOYHOE JIbIXaHHE.
OxucnutensHoe GochopunupoBaHue.

OK 01, OK 02,
OK 04




O} PeKTUBHOCTH IHEPTETUIECKOTO
oOMeHa.

Tema 3.2.
Buocunres 0enka.

Conepxkanue yueOHOro MaTepuana

Peakunu MaTpuyHOTO CHHTE3A.
I'enetnueckas nndopmanus u JJHK.
Peanmuzanusg reneTuueckoi
nH(pOpMaLIUU B KIIETKE.
['eneTrnueckuii KOa U €ro CBOMCTBA.
TpaHckpunuus — MaTpUYHBINA CUHTE3
PHK. Tpancnsmust — OuocuHTes
Oenka. DTansl TPAHCISALUH.
KonupoBanue aMmuHOKUCIOT. Posib
pubocoM B OMOCHHTE3E OelKa.

HpaKTI/I‘IeCKOG 3aHATHUC

Ne 2 «Pemrenue 3amau Ha
onpeiesIeHUe T0CIeI0BATEILHOCTH
HYKJICOTHIOBY.

OK 01, OK 02,
OK 04

Tema 3.3.
Bupycsl.

Copepxanue yueOHOTo MaTepuala

Hexnerounsie (hopMbI KU3HH —
BUpYCHI. VIcTOpUS OTKPBITHS BUPYCOB
(. Y. UsanoBckuii). OcobeHHOCTH
CTPOCHUS M )KU3HCHHOTO IHKJIa
BUpycoB. bakrepuodaru. bonesnu
pacTeHHIA, )KUBOTHBIX U YEIOBEKa,
BEI3bIBacMbIC BUpycamMu. Bupyc
uMMyHoeduimTa yenoseka (BUY) —
B030yaurens CIINda. [Tpodunaktuka
pacmipocTpaHeHHs] BUPYCHBIX
3a00NIeBaHUM.

OK 01, OK 02,
OK 04

Pasnen 4. PazmHokeHHe M HHAUBHAYAIbHOE Pa3BUTHE

OPraHu3MOB.

Tema 4.1.

Conepxanue yueOHOro MaTepuana




JKM3HEeHHBIA UK
KJIETKH.

KeTo4HBIH IIUKII, HIIH )KU3HEHHBIN
UK KieTku. MaTepdaza u MUTO3.
[Ipouecchl, mpoTekaromue B
uHTepdasze. Permkanus — peakuus
marpuunoro cunreza JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN HabOp —
KapuoTun. JUImionaHblid u
rarIONIHbIM XpPOMOCOMHBIE HAOOPBI.
Xpomatuzsl. Lluronornyeckue
OCHOBBI PA3MHOXKEHUS U
WHJUBUIyAILHOTO Pa3BUTHUSA
OpraHu3MoB. J[eJIeHUe KIEeTKU —
muto3. Craauu mutosa. [Ipoueccsl,
MIPOUCXOASAIINE HA PA3HBIX CTAIUSIX
MHUTO3a. bronoruueckuii cMbica
muto3a. [Iporpammupyemas rudenn
KJIETKH — arlonTo3.

OK 01, OK 02,
OK 04

Tema 4.2.
@opMBbI pa3MHOKEHHS
OPraHu3MoB.

Coneprxkanue yueOHOro MaTepuana

DopMBI pa3MHOKEHHS OPTaHU3MOB:
Oecronoe u mosoBoe. Buib
0€ecII0JI0ro pa3sMHOXKEHUS: IeJICHHE
HaJBOE€ Y IOYKOBAHUE OJJHO U
MHOT'OKJIETOYHBIX,
Cropoo0Opa3oBaHue, BEreTaTUBHOE
pa3MHO)KeHue. MckyccTBeHHOE
KJIOHUPOBaHUE OPTraHU3MOB, €r0
3HAYEHUE JIJISI CEJICKITUU.

[TonoBoe pa3MHOKEHUE, Er0 OTIANYUSA
ot 6ecniosnoro. Meiio3. Craguu
Menosa. IIpoueccsl, mpoucxoasiue
Ha craausax menosa. [losenenune
XpoMocoM B Meitoze. Kpoccunrosep.
buonoruyeckuit CMBICT U 3Ha4YECHHE
Meiio3a. ['amerorenes — npouecc
00pa30oBaHMs MOJIOBBIX KIETOK Y
)KUBOTHBIX. [T0JTOBBIE KETE3bI:
CEMEHHHKH U sSsmuHukH. OOpa3oBaHue
Y Pa3BUTHE MOJOBBIX KJIETOK — FraMeT
(cnepmaro3ou/i, SMLIEKIIETKA) —
CIlepMaTOreHe3 U OOTeHE3.
Oco0EHHOCTH CTPOCHHUS STHIIEKIIETOK
Y CIIEPMaTO30H/IOB.
OmnonorBopenue. [TapreHorenes.

OK 01, OK 02,
OK 04

Tema 4.3.

Coneprkanue yueOHOTO MaTepuana




HNuauBuayanbHoe
pa3BUTHE OPraHU3MOB.

WNunuBuyanbHOE pa3BUTHE
(oHTOTEHE3). DMOPHOHATILHOE
pa3Butue (3MOpHOTEHE3). DTallbI
SMOPHOHAILHOTO PA3BUTHUSA Y
MO3BOHOYHBIX JKUBOTHBIX:
IpobiieHue, racTpyJIsLus,
opranorenes. [loctamOpuoHagbHOE
pazButue. Tumsl
MOCTAMOPHUOHAIBHOTO Pa3BUTHSL:
IpsIMOE, HENPSAMOE (JIMUUHOYHOE).
Bnustnue cpesbl Ha pa3BUTHE
OpPraHu3MOB; (PaKTOPHI, CIOCOOHBIE
BBI3bIBaTh BPOXK/IEHHBIE YPOJICTBA.
Poct u pa3Butue pacTeHuM.
OHTOreHe3 I[BETKOBOTO PACTCHHUS:
JIBOITHOE OILII0IOTBOPEHHE, CTPOCHUE
CEMEHH, CTaJNH Pa3BUTHSI.

[IpakTrueckue 3aHATUS

Ne 3 «Muadexnmonnabie 3a00ICBaHUS U
SIUJAEMUU B UCTOPUU YETOBEUYECTBAY.
Ne 4 «BakuuHanus kak
npoduIaKTHKa HHPEKIIMOHHBIX
3a001eBaHUI».

OK 01, OK 02,
OK 04

Paszpnen 5. HaciiencTBEHHOCTH H M3MEHYHUBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HACJIeIOBAHMUS.

Coneprkanue yueOHOro MaTepuana

[Ipenmer u 3agaun reHeTuku. Ponp
IIUTOJIOTUU ¥ SMOPHOJIOTHHU B
CTaHOBJIEHUY T€HETUKHU. Bkiaz
POCCHIMCKHX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE TeHETUKUA. MeTobl
TEeHETUKU (TMOPUIA0IOTHUECKUM,
LUTOT€HETUYECKUI, MOJIEKYJISIPHO-
reHeTuyeckuii). OCHOBHBIE
FeHETUYECKUE TTOHATHUS.
I'eneTnyeckas CUMBOJIMKA,
UCIIOJIb3yEMas B CXeMax
CKpEILMBAaHUM.

3aKOHOMEPHOCTH HACJIEI0BAHUS
MIPU3HAKOB, YCTaHOBJIEHHBIE I
Mennenem. MonorubpugHoe
CKpellrBaHue. 3aKOH eAMH000pa3us
TUOpPHUIOB MEPBOTO MOKOJICHUSI.
ITpaBmiio noOMUHUPOBaHUS. 3aKOH
pacllerieHHsl IpU3HakoB. [ nunoresa
4qrcToThl raMmerT. [lonHoe n HenonHoe
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ToMHHHUpOBaHHE. J{uruopuaHoe
CKpelIuBaHue. 3aKOH HE3aBUCUMOTO
HACJICIOBAHUS [TPU3HAKOB.
[{uToreHeTM4ECKHE OCHOBBI
JUTHOPHUIHOTO CKPEIMBaHUSI.
AHanmu3upyrolee CKpeuuBaHue.
Hcnonb3oBaHNnEe aHATTM3UPYIOLIETO
CKPELUMBAHUS JIs1 ONPEIEICHUS
TEeHOTHIIA 0COOH.

HpaKTI/I‘-IeCKOG 3aHATUC

Ne 5 Pemienue 3ana4d Ha onpeneneHue
BEPOSITHOCTH BO3ZHUKHOBEHUS
HACJICICTBEHHBIX [TPU3HAKOB IIPU
MOHO-, I1-, TOJIMTHOPUIHOM U
aHAJIM3UPYIOLIEM CKPELIUBaHUH,
COCTaBJICHHUEC I'CHOTHUIITMYCCKUX CXEM
CKpeEIMBaHus.

Tema 5.2.
CuenienHoe
HacJIe10BaHHe
NPHU3HAKOB.

Coneprkanue yueOHOro MaTepuana

CueruieHHOe Hacae10BaHUe
npu3HakoB. Pa6ora T. Moprana mo
CLEIJICHHOMY HACIIEJOBAaHUIO T€HOB.
Hapyiienue cuerieHust reHOB B
pe3yiabpTaTe KPOCCUHIOBEpa.
XpOMOCOMHasI TEOPUS
HaCJIEACTBEHHOCTH. [ eHeTnyeckue
KapThl. ['eHeTnKa noa.
XPpOMOCOMHOE OIIpEIEICHUE T0JIA.
AyTOCOMBI ¥ TIOJIOBBIE XPOMOCOMBI.
I'omorameTHbI€ U reTEPOraMeTHbIE
opranusmsel. HacnenoBanue
IIPU3HAKOB, CLICTUICHHBIX C I1I0JIOM.

IIpakTHueckoe 3aHsATHE

OK 01, OK 02,
OK 04

Ne 6 Pemenue 3aau Ha onpezeneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX NIPU3HAKOB IIPU
CLIETUIEHHOM HACJIEI0BAaHUH,
COCTAaBJIEHUE T€HOTUIIHYECKUX CXEM
CKpeIUBaHuA.

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYUBOCTH.

Conepxanue yueOHOrO MaTepuaia

H3meHunBOCTE. BHABI N3MEHUYNBOCTH:
HEHACJIEICTBEHHAS U
HaciencTBeHHas. Poib cpenbl B
HEHACJIEICTBEHHON N3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAITUOHHON
W3MEHYMBOCTH. BapuanoHHbIN psa U

OK 01, OK 02,
OK 04




BapualMoHHas kpuBasi. Hopma
peakuuu npusHaka. KonuuectBeHHbIE
Y KaueCTBEHHbBIC MTPU3HAKU U UX
HOopMa peakiuu. CBolicTBa
MOIU(PUKAITIOHHON U3MEHYUBOCTH.
HacnencrBennas, nnm
TF€HOTUINYECKasi U3MEHUYUBOCTb.
Kom0OunaTtuBHast U3MEHUYUBOCTD.
Meiio3 1 oJI0BOM NPOLIECC — OCHOBA
KOMOWHATUBHOW U3MEHYUBOCTH.
MyTanuroHHasi U3MEHYHUBOCTb.
Knaccudukanus MyTamuii: TeHHBIE,
XPOMOCOMHBIE, FeHOMHBbIE. YacToTa u
MPUYMHBI MyTaluii. MyTareHHbie
(bakTopbl. 3aKOH TOMOJIOTHYECKHUX
PSAI0B B HACJIEICTBEHHOM
n3MeHnunsocty H. U. BaBuiosa
IIpaxTrueckoe 3ansatue Ne 7 Pemenune
3a/1a4 Ha OIIPEJEIICHUE BEPOATHOCTH
BO3HUKHOBEHMS HACIIEICTBEHHBIX
MIPU3HAKOB TIPU PA3TUYHBIX THUIIAX
B3aUMO/ICHCTBUS T€HOB, COCTABIICHUE
F€HOTUIMYECKUX CXEM CKPEILMBAHMUS.

Tema 5.4.
T'eneTnka 4yesoBeka.

Cogepxanue yueOHOro MaTrepuasa

I'enetuka yenoseka. Kapuorun
yesioBeka. OCHOBHBIE METOJIBI
FEHETHKH YEJIOBEKA:
TreHEeaJ0TrnYeCKUi, OJIM3HEIOBBIM,
LIUTOTCHETHYECKUM, OMOXUMHYECKHUH,
MOJIEKYJISIPHO-T€HETHYECKHIA.
CoBpemMeHHOEe oTpeieNieHue
TCHOTHIIA: IIOJJHOTEHOMHOE
CEKBCHHUPOBAHKE, TCHOTUITPOBAHUE,
B TOM uuciie ¢ momounpro TTIP-
axnann3a. HacnencreeHurie
3a00JIeBaHUs YeJIOBEKA: T€HHbBIE
0ose3HH, 00IE3HHU ¢ HACIEACTBEHHOMN
MPEIPacIIONOKEHHOCTHIO,
XPOMOCOMHBIE OOJIE3HHU.
ComaTn4eckre v TeHepaTHBHBIC
MyTanud. CTBOJIOBBIC KIICTKH.
[TpuHTIUIIBEI 310pOBOTO 00pa3a KU3HH,
JUATHOCTHKY, MPO(IIAKTHKY H
JICUEHUS TeHEeTUUECKUX OOJIe3HEH.
MeauKo-reHeTHUECKOe
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KOHCYJIbTUPOBaHHE. 3HAYCHUE
MEIUITMHCKON I'eHETHUKH B
MPEeAOTBPALIEHUH U JICUCHUH
TeHETUYECKHX 3a00JI€BaHMil
YyeJIOBEKA.

HpaKTquCKoe 3aHATHUC

Ne 8 «CocTaBiieHrEe U aHaAJIN3
POJIOCIOBHBIX YEJIOBEKAY.

Pa3zgen 6. DBoJIloMOHHAA

ouoJiorus.

Tema 6.1.

Coneprxkanue yueOHOro MaTepuana

IBOJIONMOHHAS TeOPUS
U ee MeCTo
B OHOJIOTHM.

[Tpeanocsliku BO3HUKHOBEHHUS
HBOJIFOL[MOHHOMN TEOpUH.
OBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B
Oouonoruu. BiusiHue 3BOIIOLMOHHON
TEOPHUH Ha pa3BUTHE OUOJOTHH U
Ipyrux Hayk. CBUAETEIbCTBA
sBosrorn. [laneonTonornueckue:
H0CJIEI0BATEIbHOCTD MOSABICHUS
BUJIOB B MaJICOHTOJIOTMUECKON
JIETONMCH, IEPEXOIHbIE (POPMBI.
buoreorpaguueckne: cxoICTBO U
paznuuue dayH u GIop MaTepuKoOB U
OCTPOBOB. DMOPHOIOTrHUECKHE:
CXOJICTBA M Pa3JINYHsi SMOPHOHOB
pa3HBIX BUJOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE:
rOMOJIOTMYHbIE, aHAJIOTUYHBIE,
PYIMMEHTapHbIE OPTaHbl, aTABU3MBI.
MosnekyasipHO-OMOXUMHUYECKHUE:
CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX
MeTaboJIMYeCKUX MyTel y Bcex
KUBBIX OPTaHU3MOB.
OpomornonHas teopus Y. Jlapsuna.
[TpeanockIKi BO3HUKHOBEHHUS
JapBUHU3MA. [IBIKYIIME CUITBI
HBOJIIOIIMM BUJIOB 1O JlapBUHY
(M30BITOUHOE PA3MHOXKEHUE TIPH
OTPaHUYCHHOCTH PECYPCOB,
HeonpeaeIEHHas N3MEHUYNBOCTb,
60opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBIIH 0TOOD).
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6.2. Makpo3BoJouus.
MuKxpo3BoI0nH.

CopepxaHue yaeOHOTO MaTepHraa
CuHTeTH4ecKast TEOpHsl SBOIOIIH
(CTD) u e€ oCHOBHBIC TTOJIOKCHUS.
Muxkpossomtonus. [lonmysanus kak
€IMHHULIA BUJA U SBOJIIOIINH.
JBrKyIre Cuiibl
(axTOPBI)IBOIOIIMN BUIOB B
npupozae. MyTanmoHHBIN TPOIIECC U
KOMOMHATHBHASI H3MEHYNBOCTD.
[TomynsamoHHbIe BOTHBI U Apei(
reHoB. M3ossiius u murpanus.
EctectBenHsIit 0TOOD —
HaAIPAaBIAOMUN (HAaKTOP IBOJIOLIUH.
@dopMBI €CTECTBEHHOTO 0TOOpA.
[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3ynbTat 3Bostonuu. [Ipumepst
MPUCTIOCOOICHHI Y OPraHU3MOB.
Apomopdo3sl 1 uanoaantanuu. Bua
u BUg00OpazoBanue. Kpurepuu Buja.
OcHoBHBIE (OPMBI BHI000PA30BAHHS:
reorpauyeckoe, IK0JIOrHUeCcKoe
Cogepxanue yueOHOro MaTrepuasa
MaxkposBomtorusi. DopMbl SBOTIOIUH:
dbunernyeckas, IMBEpreHTHas,
KOHBEPreHTHas, MapajienbHasl.
HeobpatumocTs 3BOMIONNN
[IpakTuueckoe 3aHsATHE (Ha BBIOOD
npenonasarens) Ne 9 «CpaBHeHue
BHJIOB 110 MOP(}OTOTHIECKOMY
KpuTeputo» wim «Onrcanue
MPUCTIOCOOJICHHOCTH OpPraHU3Ma U ee
OTHOCHUTEIIEHOTO XapaKTepay.

Pa3nen 7. Bo3HMKHOBeHHME M Pa3BUTHE 'KU3HH Ha 3eMule.

Tema 7.1.
3apoxaeHue
U pa3sBHUTHE KU3HMH.

Coneprxkanue yueOHOTro MaTepuana

JloHay4yHbIe IpeICTaBICHUS O
3apoKIeHUH ku3HU. HayuHbie
TUIOTE3bI BOSHUKHOBEHHS KM3HU Ha
3emiie: abUOTEeHE3 U MTAHCTIEPMUSI.
XuMudeckas dBOIIOIHUS.
AOUOTEHHBII CHHTE3 OPTAaHUYECKUX
BEILIECTB U3 HEOPTAHUYECKHX.
DKCNEPUMEHTAITBHOE MOTBEPKICHUE
XUMHUYECKOH 3Boronnu. HauainHeIe
STanbl OHOJIOTHYECKOMN DBOJIIOIHH,
I'nnore3za PHK- mupa.
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dopmupoBaHue MEMOpPaHHBIX
CTPYKTYp ¥ BOBHHUKHOBEHUE
IIPOTOKJIETKU. [IepBble KIIeTKU U UX
sBosonusd. PopMUPOBaHUE OCHOBHBIX
IPYIII KUBBIX OPTaHU3MOB.

Pa3Butune xu3Hu Ha 3emMIe 1o 3paM U
nepuogaM. Katapxeit. Apxeiickas u
npotepo3oiickas 3psl. [laneoszoiickas
9pa u e€ MepuoIbl: KeMOPUICKUH,
OpPIOBUKCKHUM, CUITYpUHCKHIA,
JIEBOHCKUH, KAMEHHOYTOJIbHBIM,
nepMckuii. Me3o3oiickas apa u e€
MEPUOJIbI: TPUACOBBIN, IOPCKUH,
MenoBoi. KaliHo3oiickas 3pa u e€
MIEPUO/IbI: IAJIEOTE€HOBBIM,
HEOIE€HOBBIN, aHTPOITOI€HOBBIN.

Tema 7.2.

Cucrema
OpPraHu4yecKoro Mupa.
IIpoucxoxnenue
YyeJIOBeKa —
aHTPOIOreHe3.

Coneprxkanue yueOHOro MaTepuana

CucreMa OpraHuYeCcKOro Mupa Kak
oTpaxkeHue 3Boonund. OCHOBHBIE
CUCTEeMaTUYECKUE TPYIIIIbI
OpraHu3MoB. XapaKTepUCTHUKA
KJIUMaTa U Fe0JOTHYeCKUX
npoueccoB. OCHOBHBIE ATAIbl
HBOJIIOLIMU PACTUTEIBHOTO U
JKUBOTHOI'O Mupa. ApoMop(o3sl y
pacTeHuil U KUBOTHBIX. [losiBIICHME,
pacuBeT ¥ BEIMHPAHHE TPYTIIT )KUBBIX
OpraHU3MOB.

DBOIONMS Y€I0BEKa. AHTPOIIOJIOTHS
Kak Hayka. PazBurtue npencraBieHui
0 NPOUCXOKIECHUH YEIIOBEKA.
MeTopl N3y4eHHs aHTPOIIOTEHE3A.
CxoAcTBa M pa3Inuus 4YeI0BeKa U
KUBOTHBIX. CHCTEMaTH4eCKOe
IIOJIOKEHUE YelloBeKa. [[Brkyniue
cuiibl ((pakTOphl) aHTPOIIOTEHE3A.
HacnencrBeHHast ©3MEHYUBOCTD U
€CTECTBEHHBIN 0TOOP.
OO01ecTBeHHBIN 00pa3 KU3HH,
M3rOTOBJICHHE OpYIUH TpyAa,
MBIIIIICHHUE, PEYb.

Tema 7.3.
OcHOBHBIE CTAINU
IBOJIIOIIMH YeJI0BEKA.

Conepxanue yueOHOrO MaTepuaia

OCHOBHBIE CTaIUH U BETBU DBOIIOINU
YEJI0BEKA: aBCTPAIIONIUTEKHU, YenoBek
yMelbii, YenoBek npsaMOXOsIInid,




Yenosek HeaHnAepTanbckuil, Yenosek
pa3yMHBbIIl COBPEMEHHOIO THIIA.
Haxoaku uckonaeMbIX OCTaHKOB,
BpEMS CyLIECTBOBAHHUSI, 00IaCTh
pacrpocTpaHeHus, 00bEM I'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.
Yenoeueckue pacbl. OCHOBHBIE
OoJIbLIME PACKI: EBPOIICOUTHAS
(eBpazuiickasi), HErpo-aBCTPAJIOUAHAS
(3xBaTopHalibHAs ), MOHTOJIOMIHAS
(a3marcko-amepukaHckas). YepTsl
IIPUCIIOCOOTIEHHOCTH NPEACTaBUTENEH
4eJI0BEYECKHUX pac K yCIOBHUIM
cyuiectBoBaHMs. EnuHcTBO
yejoBevyeckux pac. Kputuka pacusma.

[TpakTrueckoe 3aHATHE (Ha BBIOOD
MIPEno/1aBaTes)

Ne 10 «Bpems u myTu paccenenus
YeJI0BEKa MO TUIAHETE»

win «IIprcnoco01eHHOCTh uenoBeka
K pa3HbIM yCIOBUSM cpelibl. BiusHue
reorpauyeckoil cpebl Ha
MOPQOJIOTHIO U (PHU3HOJIOTHUIO
YeIIOBEKaY.

Pa3zzien 8. Oprann3mMbl 1 OKpY:Kalomas cpeaa.

Tema 8.1.
IKoJorust

Kak Hayka. Cpensbl
JKU3HH.
JKoJIOTHYECKH e
(axTophbI.

Coneprxkanue yueOHOTro MaTepuana

DKOJIOTHS KaK HayKa. 3aauu U
pazziensl 3KoJoruu. Meroasl
HKOJIOTMYECKUX HCCIETOBaHUH.
DKOJI0rM4ecKoe MUPOBO33pEHUE
COBpEeMEHHOro uenoBeka. Cpezpbl
00UTaHMS OPTaHU3MOB: BOJIHAS,
Ha3eMHO-BO3IyIITHAs, TOUBCHHAS,
BHYTpHUOpPTraHU3MEHHAsI.
Okonorudeckue (pakTopsl.
Knaccudukanus s3K0I0TuYecKux
(bakTOpOB: aOMOTHUYECKHE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.
JeticTBHE SKOJOTHUECKHUX (DAKTOPOB
Ha OpraHu3Mbl. AOUOTHYECKHE
(bakTOphI: CBET, TEMIIEPATYPA,
BJIAKHOCTh. DoTONEpHOIN3M.
[TpucniocoOneHust OPraHu3MoOB K
JIENCTBUIO aOMOTHYECKHUX (haKTOPOB.
buonornueckue purmel. buotnueckue
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daxTopsl. Buabl 6noTHUecKuX
B3aUMOJICVCTBUI: KOHKYPEHLIUS,
xuHuyecTBo. [Tapasurusm,
MyTyaJli3M, KOMMEHCAIU3M
(KBapTUPaAHCTBO, HAXJICOHUYECTRO),
aMEHCaJIN3M, HEUTpaau3M. 3HaYCHUE
OMOTUYECKUX B3aUMOIAECUCTBUN IJIsd
CyIIIECTBOBaHMS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

Tema 8.2.
IKo0JIOTHYECKHE
XapaKTePUCTUKH
NOMYJISIIHH.

Coneprxkanue yueOHOro MaTepuana

OKOJIOTUYECKUE XapPAKTEPUCTUKU
nonyssanuu. OCHOBHBIE IIOKA3aTENH
HOIYJISALIMM: YUCIICHHOCTbD,
IUIOTHOCTB, POXKIAEMOCTb,
CMEPTHOCTb, IPUPOCT, MUTPALIUS.
JIMHaMHKa 4MCIIEHHOCTH NOMYJISLAN
U €€ peryJisnus.

IIpakTHueckoe 3aHsaTHE

Ne 11 «ITogcuéTt mioTHOCTH
MOMYJISIMI pa3HBIX BUIOB
pacTeHu».

Paznen 9. Coo01ecTBa U HK0JIOrH4ecKHe CHCTEMBI.

Tema 9.1.

CooOmecTBa
OpPraHu3MoB,
IKOCHCTEMBI
IIpupoansie
IKOCHCTEMBI.

Coneprkanue yueOHOro MaTepuana
Co0011ecTBO OpraHu3MoOB —
ouoreno3. CTpyKTypsl OMOIIEHO3a:!
BUJIOBasi, IPOCTPAHCTBEHHAA,
Tpoduueckas (nuuienas). Bunapi-
JoMUHaHThI. CBsI3U B OMOLIEHO3E.
DKOJIOTHYECKHE CHCTEMBI
(axocuctemsl). [TonsTue 06
HKOCHCTEME U OMOT€OIEHO3E.
@OyHKIIMOHAIBHBIE KOMITOHEHTHI
HKOCHUCTEMBI: TIPOTYIICHTHI,
KOHCYMEHTBI, PeTyLIEHTHI.
KpyroBoport BeliecTs 1 MOTOK
SHEpruu B 3KocucrteMe. Tpopudeckue
(MUIIEeBbIE) YPOBHU HKOCUCTEMBI.
ITnmessle ey 1 cet. OCHOBHEBIE
MOKa3aTeI SKOCUCTEMBI: OroMacca,
MPOIYKIHS. DKOJIOTUYECKHE
MUPaMUJIBL: TPOIYKIINH,
YUCIIEHHOCTH, Oromacchl. CBOMCTBA
JKOCUCTEM: YCTOMYHUBOCTb,
CaMOpEryJIsIUs, pa3BUTHE.
[TpupoHbIE SKOCHCTEMBI.
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OKocucTEMBI PeK U 03€p. DKOCUCTEMA
XBOMHOTO HJIN IMAPOKOJIHUCTBCHHOT'O
aeca. AHTPOIIOT€HHBIE SKOCUCTEMBI.

Tema 9.2.
buocdepa —
rjodajJbHas
3KOCHCTEeMAa 3eMJIH.

Copnepxanue yueOHOro Marepuaa

VYuenue B. U. Bepnaackoro o
ounocdepe. ['panuipl, coctaB u
cTpykTypa omocdepsl. XKusoe
BEIIECTBO U €r0 (PYHKITUH.
Ocobennoctu 6uocdeps! Kak
r7100aTbHOM 9KOCHCTEMBI.
JluHaMuveckoe paBHOBECHE U
obOpatHas cBs3b B Ouocdepe.
KpyroBopoTsI BemecTs u
OMOTEOXUMHYECKUE ITUKITBI
AJIEMEHTOB (yriepoja, a30Ta).
3oHaneHOCTH OMochepsl. OCHOBHBIE
OMOMBI CyIIIH.

Tema 9.3.
Bausnue
AHTPONMOTeHHbIX

(¢axkTopos Ha Ouocdepy.

IIpodeccnonanbHo
OPHEHTHPOBAHHOE CO/IeP KAHME
(comep:xanue NPUKJIATHOTO
MOYJIs1)

YenoseuecTBO B Onocdepe 3emiu.
AHTPOIOTCHHBIC U3MCHCHUS B
ouocdepe. ['modanpHBIC
HKOJIOTHYECKUE TIPOOIIEMBI.
CocyuiecTBoBaHME MPUPOABI U
yenoBedyecTBa. CoxpaHeHHE
O1opa3zHo0Opa3ust Kak OCHOBA
ycroitunBoctu 6uocdepst. OcHOBa
PaLMOHAIBHOTO YIIPaBICHHS
NPUPOTHBIMH PECYPCaMU U UX
WCIIOJIb30BaHue. JlocTrxKkeHus
OMOJIOTHH U OXpaHa MPUPOIbI.

[IpakTuueckoe 3aHsaTHE (Ha BBIOOD
npernoaaBarens)

Ne 12 «OTxoas! npon3BOACTBa»
WA «DKOJIOTMYECKHE aCIIEKTHI
IpoeCCUOHATILHOM 1EATEIbHOCTI
i «IIpodunaktuka
npodeccuoHanbHbIX 3a00JI€BaHUI
win «BiusHre Mpou3BOICTBEHHBIX
(akTOpPOB Ha OPraHU3M YEJIOBEKAY.

Tema 9.4.

IIpogeccnonaibHo
OPHEHTHPOBAHHOE CO/lePIKAHUE




Bausinue couuaibHo-
JKOJIOTHYECKUX
(paxkTopoB Ha 310poBbe
YeJI0BeKa.

(coaep:kaHMe NPUKJIATHOTO
MOYJIs1)

3/10pOBBE U €TI0 COCTABJISIOLIUE.
@DakTOphl, TOJOKUTEIHHO U
OTPUILATENIHO BIUAIOIINE Ha
opranusM uenoseka. [Ipobiema
TEXHOT€HHBIX BO3JCHCTBUN Ha
3JI0pOBbE YEJIOBEKA
(3TEKTPOMAarHUTHBIE TOJIsI, OBITOBAS
XUMUSI, U30BITOYHBIC IITYMBI,
paauanus v T.10.). Ajgantanus
OpraHm3Ma 4ejoBeKa K pakropam
OKpyXxaroleit cpenapl. [IpuHIMIBI
dhopMHUpOBaHHS
3JI0pOBbECOEPEraroIero MOBEACHHUS.
duznyeckas akTUBHOCTD U 3JJOPOBBE.
buoxumuyeckre actieKTh
palMOHAIBHOTO MUTAHMUS.

JlaGopaTopHblie 3aHATHUS

Neo 3 «YMcTBEeHHas
paboTOCIIOCOOHOCTh)

win «BimsiHue aOMOTHYECKUX
(bakTOpOB Ha YeJIOBEKa» (B KAUECTBE
TPUTTEPOB, CHIKAIOITIX
paboTOCIOCOOHOCTD, UCTIOIH30BATh
YCIIOBHSI OCYIIECTBIICHUS
npodeccuoHaNbHOM e TeIbHOCTH:
IIyM, Temreparypa, pusudeckas
Harpyska u T.J1.).

Pa3zpnen 10. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTUH.

Tema 10.1.
Cejekuus
KaK HAYKa H MPOIIECC.

Coneprxkanue yueOHOTro MaTepuana

Cenekius Kak HayKa U TpoIecc.
3apoxACHUE CENIEKIIUU U
noMectukanusa. Yuenue H. W.
BaBwuioBa o 1ieHTpax MHOrooopasus u
MIPOUCXOKICHHS KYJIbTYPHBIX
pacteHui. LleHTpbl TPOUCX0XKIEHUS
JIOMAIIHUX )KUBOTHBIX. CopT, MOpoa,
mrtaMM. COBpEMEHHBIE METOIbI
ceJieKIu. MaccoBBIN U
WHIUBUTYTHHBIA OTOOPHI B
CEJIEKIIMU PACTCHUH U KUBOTHBIX.
OrneHka skcTepbepa.
biM3KOpOACTBEHHOE CKpEIIBAHUE —
uHOpUAMHT. YucTast TUHUS.
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CkpenuBaHue YUCTHIX JIMHUM.
['erepo3suc, uiau rudbpuaHas cuia.
HepoxcrBenHoe ckpeluBaHue —
ayTOpuauur. OtnanéHuas
ruOpuan3anus u e€ yCrexu.
HckyccTBeHHBIN MyTareHes u
MOJTy4YeHHUE TOJIUIIONIOB.
JlocTr>KeHus celeKIMn pacTeHU,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

Tema 10.2. Coneprxkanue yueOHOro MaTepuana 1
OcHoOBBI buotexHosorus kak orpacib
OMOTEXHOJIOTUH MIPOM3BOJICTBA. [ eHHAs HH)KEHEePHSL.

Dranbl co3aHus PEKOMOMHAHTHOM
JHK v TpaHCT€HHBIX OPTaHU3MOB.
Kinerounas unxenepus. Knerounsie
KYJbTYpbl. MUKPOKJIOHAJIBHOE
Pa3MHOXEHUE PACTCHUM. 1
KnonupoBanue
BBICOKOTIPOTYKTUBHBIX
CEJIbCKOXO035MCTBEHHBIX OPraHU3MOB.
DKOJIOTUUECKHUE U 3TUYECKHE
npo6sieMbl. [MO — renerndecku

MO (UIIMPOBAHHBIE OPTAHU3MBI.

Ilpomesrccymounasn ammecmayus: *x

Bcezo: 36

3.YCJOBUS PEAJIU3ALIMU ITPOT'PAMMBI OBIIIEOBPA30OBATEJIBHOM
JUCIHHUIIVINHBI
3.1. TpeOoBaHusl K MaTePUATbHO-TEXHUYECKOMY 00ecrieyeHHIo.

Peanuzanus mporpaMMbl AMCHUIUIMHBI OCYIIECTBISETCS B Y4YeOHOM ayauTOpUM [UIs
IPOBEJCHUS TEOPETUYECKUX U TPAKTUUECKUX 3aHSATHH, TPYNNOBBIX M HHIMBUIYAJIbHBIX
KOHCYJIbTAlli, TEKYyIIEero KOHTPOJS M IPOMEXKYTOUHOM aTTecTalluy, YKOMIUIEKTOBAHHOMN
CHEeMaIM3UPOBAaHHON MeOeIbl0 MO KOJMWYECTBY oOOydarolmuxcs W padoyuM MecTOM
IpenoaBaTers.

Ocnamenne LugpoBoil uHTErpupoBaHHO saboparopuu mpencraBieHo B [Ipunoxxenun 5
HacTosIel 00pa3oBaTeIbHON MPOrpaMMBbl.
3.2. UupopmanmonHoe odecnedyeHne 00yueHust

Jnis peanuszanuu MporpaMMbl AMCHUIUIMHBL OMONMMOTEYHBIH (oHA 00pa3oBaTENbHOM
OpraHM3aly UMEET MeYaTHbIe U/WIIN 3JEKTPOHHBIE YUEOHUKH U pa3pabOTaHHbIE B KOMILJIEKTE C
HUMHU y4eOHbIe MOcOoOuUs, TOMYLUIEHHbIE K MCIOJIb30BAHUIO MPU peanu3alu o0pa3oBaTelbHbIX
IpOrpaMM CpPEIHEro NpOoQEeCCHOHATBHOIO O0pa30BaHMs, pealu3yeMbIX Ha 0a3e OCHOBHOIO
o01rero oopa3oBaHUsI.

IIpu  peanuzanuu  OpoOrpaMMbl  AMCHMIUIMHBL  MCHOJB3YKOTCS  DJIEKTPOHHBIE
o0pa3oBaTeNbHbIE PECYPChI, JOMYIIEHHBIE K HCIOIB30BAHUIO IIPU PeAIN3alui 00pa30oBaTeIbHbBIX
pOrpaMM CpeaHero o0IIero oopa3oBaHusl.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIbHON JUCIUITIIUHBI
KoHTponb M oOlLieHKa pe3ylbTaToOB OCBOEHHUS 00Ie00pa30BaTeNbHON JAUCIUILTUHBI

PacKpBIBAIOTCS Yepe3 AUCHMILIMHAPHBIE PEe3yJIbTaThl, HalpaBiIeHHbIE HA (OPMUPOBAHHUE OOIINX
KOMIIETEHIIUH [0 pa3jieniaM U TeMaM cojiepKaHHs yaeOHOro Marepuaia.

O0mas kKoMneTeH U Paznen/Tema Tun OLICHOYHBIX
MeponpusiTUs
OK 01. Beibupats crioco0sl Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxieHue Mo Bonpocam
pelieHus 3aaa4y 4.3,5.1-5.4,6.1-6.3, 7.1-7.3, | nexkuuu
npodeccuoHaIbHON 8.1, 8.2, 9.1-9.3, 9.4I1-o/c Pazpabotka rimoccapus
nesiTeNlbHOCTH npuMmenuTensHo | 9.511-o/c, 10.1, 10.2, 10.3I1- | 3amosHeHne CpaBHUTEIbHBIX
K pa3JIN4HbIM KOHTEKCTaM o/c, 11.111-o/c TabNIuI
TecTtupoBanue
YcTHBII onpoc
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JIMKTaHT Ha UCIOJb30BaHUE
apryMEHTOB, OMOJIOTHYECKON
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyanbHas
CaMOCTOsITeNIbHAs paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadoT
KoHTposibHBIEC pabOTHI
3amTa TBOPUECKUX padoT
3amuTa UHAUBUIYaIbHbIX
MIPOEKTOB

Brimonnenue 3aganui
MIPOMEKYTOUYHON aTTECTAIlUU

OK 02. Hcnonbp3oBaTh
COBpPEMEHHBIE CpPE/ICTBA
MOKCKA, aHaJIN3a U
HWHTEpIpeTauy HHPOPMAIIHH,
1 MTHPOpPMAIMOHHBIE
TEXHOJIOTHH JIJIs1 BHITIOJIHEHUS
3a/1a4 MpoQeCcCHOHATILHON
JESITEIIbHOCTH

Temnr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4, 6.1-6.3,
7.1-7.3,8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-0/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OueHnBaemasi IUCKyCCHS 11O
BOIIPOCAM JIEKIIUU
Pa3paboTka MeHTaIbHOMI
KapThl B MUHU TPyIIax
BrinosiHenue u 3ammra
1a00paTOPHBIX pabOT
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX padoT
[IpeacraBneHue ycTHbIX
COOOIIEHUH C Ipe3eHTalueH,
MIOATOTOBJICHHBIX MO MEPEUHIO
HMCTOYHHKOB,
PEKOMEHTOBaHHBIX
MPEINOJaBaTeIeM

OK 04. DppexTrBHO
B3aUMO/IEIICTBOBATH U
paboTaTh B KOJUIEKTUBE U
KOMaH/1e

Temer 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2,9.1-9.3, 9.4IT-o/c,
9.5I1-o0/c, 10.1, 10.2, 10.31I1-
o/c, 11.1IT-o/c

OO6cy:xeHue o Bonpocam
JEKIUH

[TpencraBienue pe3yibTaToB
IPAaKTUYECKUX paboT
3amuTa TBOpUECKUX padoT
3aIIII/ITa HHIWBUIYAJIbHBIX
MIPOEKTOB

OK 07. CopeticTBOBaThH
COXPaHEHUIO OKpYXkKarolen
CpeIbl, pecypcocOepekeHHIO,
MPUMEHSATH 3HAHUS

00 U3MCHEHHH KJIUMAaTa,
MPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEUCTBOBATh B UYPE3BBbIUAHBIX
CUTYaIUsAX

Temer 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4, 6.1-6.3,
7.1-7.3,8.1,8.2,9.1-9.3,
9.4I1-o/c, 9.5I1-0/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cy:xeHue o Bonpocam
JEKLIUU

Pazpabotka rimoccapus
3anojHEeHUe CPaBHUTEIBHBIX
TaOJINILL

TectupoBanue

YcTHBII onpoc

JIMKTaHT Ha UCTIOJIb30BaHUE
apryMeHTOB, OMOJIOTUYECKON
TEPMHHOJIOTHUH U CUMBOJIUKH




NunuBunyanbHas
camocTosiTeNbHas paboTa
[IpencraBnenue pe3yabpTaToB
NPaKTUYECKUX paboT
KonTponbHbie paboThl
3amuTa TBOPUYECKUX paboT
3amuTa MHAUBUY alTbHBIX
MIPOEKTOB

Brinonnenwue 3amanuit
MIPOMEXKYTOYHOM aTTECTALUU

5.0BPA30BATEJIBHBIE TEXHOJIOT' T

B xopme peannsanum oOydeHHMs HCHOJIB3YETCS CMEIIaHHOE O0y4deHHe, OCHOBAaHHOE Ha
UHTETpaluy TEXHOJIOTUH TPaJULUOHHOTO U HJIEKTPOHHOIO OOYYEeHHs, 3aMELICHUM 4YacTu
TPaJULMOHHBIX Y4eOHBIX (popM 3aHATHH, (OpMaMu M BUIAMU B3aUMOJCHCTBUS B JIEKTPOHHOM
o0Opa3oBaTeNbHON cpejie.

[TpumMeHSIOTCS Cleayronme MoJeId O0YUYEeHHUs: TIEPEeBEPHYTHIA Kilacc, KOrja CTYIEHTHI
3HAKOMSITCSI C HOBBIM MaTE€pHaJIOM IPU ITOMOIIH 3JIEKTPOHHBIX PECYPCOB CAMOCTOSATENBHO JJOMA,
a Ha ayIUTOPHBIX 3aHATHUAX IMPOUCXOAUT 00CYKJIEHUE U3yUEHHOI0 MaTepuaia.

OcBoenne 00pa30BaTENFHONW MPOTPAMMBI OOECIIEYMBAETCS PECYpCcaMu  SJICKTPOHHOM
nH(pOpMalMOHHO - oOpa3zoBatenbHoi cpeasl SDO.MIET.RU.

B npouecce oOyueHuss npu NPOBEJEHUM 3aHATUH U Ul CAMOCTOSITENILHOW paboThl
UCIIOJIb3YIOTCSl BHYTPEHHUE JIEKTPOHHBIE PECYPCHI B pa3IMUHbIX (popmax.

IIpu npoBeneHMM 3aHATUH U JUI CAMOCTOSTEIBHOM pabOThI MCIOJIB3YIOTCSl BHEIIHUE
AIIEKTPOHHBIE pECYpChl B hopmax:

- 3JIEKTPOHHBIX KOMIIOHEHTOB CEPBUCOB:

https://resh.edu.ru/

https://mob-edu.ru/

https://www.mos.ru/city/projects/mesh/

PabGouas  mporpamma  oOmieoOpa3oBarenbHOM — JUCHMIUIMHBL  «buonorus»  mo
CHEeUHaNbHOCTH CpeAHero mnpodeccuoHanbHoro oodpasosanus 09.02.11 «Pa3pabotka u
yIpaBleHUEe MpPOrpaMMHBIM oOecredeHneM» pa3paboTaHa B KOJUIEDKE DJEKTPOHUKH H
unpopmaruku HUY MUDT 02.02.2026, npotokosn Ne 3.

JIMCT COI'JTACOBAHUA

Pabouyas nporpamma coritacoBana ¢ qupekropom kosiemka O HUY MUDT

/

Hupexrop xomnemxka / //#y/ /C.H. JlurBunosa /
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