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Pa6ouas mporpamma ydueOnoro npeamera OVYI1.08 buonorus pazpaborana Ha
OCHOBE TPEOOBaAHUIA:

benepaibHOrO TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApPTa CPEIHEro
obmero oOpa3oBaHus, YTBEPKIACHHOTO MpUKa3oM MuHuCTEpCTBA 00pa3oBaHUS U
Hayku Poccutickoit denepanuu ot 17 mas 2012 1. Ne 413 (manee — ®I'OC COO);

denepanbHOrO TOCYJAPCTBEHHOTO OOpPa30BAaTEIBHOTO CTaHAApPTa CPEAHETO
npodeccuonansHoro obpazoanus no npodeccun 08.01.28 MacTep OTaEI0UHBIX
CTPOUTEIBHBIX U JIEKOPATUBHBIX padOT, YTBEPKICHHOTO MPHUKa3oM MUHHCTEpPCTBA
npocselenust Poccuiickoit @enepanuu ot 18 mas 2022 r. N 340 (manee — ®I'OC
CII0),

¢ yuetoM nojoxkenuid denepanpHOil 00pa3zoBaTEIHLHON MPOTPAMMBI CPETHETO
obmiero oOpa3oBaHUs, YTBEP)KIEHHOM MpUKa3oM MUHHCTEPCTBA MPOCBEIIECHUS
Poccuiickonn ®epepaunn ot 18.05.2023r. Ne 371, ¢ ydeTroM mnojiydyaemoiu
npodeccun.
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1. IlosicHUTeIbHAA 3aNIMCKA Y4eOHOr0 npeamera «buosorus»

Pabouas nporpamma yue6noro npeamera OVYII.08 buonorus pazpadorana Ha
OCHOBE TpeOOBaHUI:

denepaqbHOTO TOCYIAPCTBEHHOT'O 00pa30BaTEIbHOIO CTAaHAApTa CPEAHETO
oOmero oOpa3oBaHus, YTBEPKACHHOTO MpHKa3oM MUHUCTEpCTBAa 00pa3oBaHus U
Hayku Poccuiickoii @enepaunn ot 17 mast 2012 r. Ne 413 (manee — PI'OC COO),

denepanbHON 00pa30BaATEIHHOM MPOTPAMMEBI CPETHETO 00IIEero 00pa3oBaHus,
YTBEPKIAECHHOM NpuKa3oM MuHuncrepersa npocsemenns Poceniickon denepannn
or 23.11.2022 Ne 1014,

®denepanabHOr0 rocyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApPTa CPETHETO
npodeccruoHanbHOr0 06pazoBanus 1o npodeccun 08.01.28 Mactep OTIEIO0UHBIX
CTPOUTENBHBIX U JEKOPATUBHBIX PadOT, YTBEPKICHHOIO MPUKa3oM MUHUCTEpCTBA
npocBemenust Poccuiickoit dpenepannu ot 18.05.2022 Ne 340 (manee — ®I'OC
CIIO), ¢ yuerom noiydaemon mpodeccum.

Pabouas nporpamma yue6Hnoro npeamera OVI1.08 buosnorus sBisieTcst 4acThio
001eo6pazoBaTenbHOTO IUKIA (00s3aTenbHbIe y4eOHbIE MPEIMEThI) OCHOBHOMU
npodecCUOHAIBHOM 00pa3oBaTEILHON MPOrPaMMBbI CPEIHET0 TPOPECCHOHATIEHOTO
oOpa3oBaHWsl — TMPOTPaMMBbl TIOJTOTOBKH KBAIH(DHUITMPOBAHHBIX pabOYMX,
ciyxanmx (manee — IIIIKPC) mo mpodeccun 08.01.28 Mactep OTaEI0YHBIX
CTPOUTETHHBIX U JCKOPATUBHBIX PabOT

Peanuzanust conmepkaHus y4eOHOTO IpeaMeTra MperoJiaraeT coOJto/IeHue
MIPUHIIATIA TIPEEMCTBEHHOCTH 0 OTHOLIEHHUIO K COJEpKaHUI0 Kypca buonorus Ha
CTYNEHH OCHOBHOTO 00IIero oOpazoBanusi. B To ke Bpemsi y4eOHBIH mpeaMer
OVIIL.11 buonorus 1us NpoPecCHOHATBHBIX O00pPa30BATENbHBIX OpraHU3aluid
o0JaiaeT caMOCTOSITENILHOCTBIO U LIETTbHOCTBIO.

Pabouas mporpamma yueOHoro mpeamera OVYIL.O8 buonorus wumeer
MEXIPEIMETHbIE CBsI3U C 00IIe00pa3oBaTeNbHBIMU  YYEOHBIMU TMpPEAMETaMu
Xumus, buonorus, ObXK, Marematuka U npodecCuoHaIbHBIMU TUCIUIUTMHAMU
OII.02 OcHoBbl cTpoutensHoro MatepuanoBeaeHus, OII.07 OcHoBbI
ANIEKTPOTEXHUKH C MTPaBUIIAMU OXPaHBI TPY/Ia.

N3yuenne yuebnoro mnpenmera OVYIL.O8  buonorus  3aBepiiaercs
IPOMEKYTOUHOM aTTectanueit B hopme TudPpepeHImpoBaHHOTO 3aUeTa B paMKax
ocBoenus [IITKPC na 6a3ze ocCHOBHOTO 001IEro 00pa3zoBaHusl.

Conepxxanue rmporpammbl  obmieoOpazoBatenbHoro mnpeavera OVYIL.08
buonorus HanpaBiaeHO Ha JOCTHXKEHHUE CIIEAYIONICH Leu:

dbopMHpoOBaHUE y CTYACHTOB MPEACTABICHUS O CTPYKTYPHO-(DYHKIIMOHAIBHON
OpraHU3alMK KUBBIX CUCTEM Pa3HOTO paHra Kak OCHOBBI MPUHSATHS PEUICHUN B
OTHOILIEHUHU O0OBEKTOB KUBOW MPUPOIBI U B TPOU3BOACTBEHHBIX CUTYAIUSX.

OcBoenue kypca OVYIL.O8 buosorus mnpeamnonara€T pelIeHUE CIETYIOIIUX
3ajay:



1) chopmupoBaTh MOHMMAHHE CTPOEHUS, MHOroOOpasusi U OCOOCHHOCTEH
KUBBIX CHCTEM DPAa3HOTO YPOBHS OpTaHW3AIMH, 3aKOHOMEPHOCTEH MPOTEKaAHUS
OMOJIOTMYECKHUX IIPOLIECCOB U SIBJIEHUHM B OKPY’KaIOIIEH Cpesie, HETOCTHONW HAyYHON
KapTUHBI MUPA, B3aUMOCBSI3H M B3aHMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHUS OMPENENATHh JKUBBIE OOBEKTHI B MPHUPOJE; MPOBOIUTH
HAOJFOCHUS 32 SKOCHCTEMAaMHM JIJIS BBISBIICHHSI €CTECTBEHHBIX U aHTPOTIOTEHHBIX
W3MEHEHHH, HHTEPIIPETUPOBATH PE3YIbTaThl HAOTIOACHUH,

3) cdopmupoBaTh HaBBIKM MPOBEIEHUSA MPOCTEUIINX OHOIOTUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIIEJOBAHUN C COOMIOJIEHMEM TMpaBuil 0€30MacHOro
oOpaiiieHns ¢ 00beKTaMU U 000PYIOBAHUEM;

4) pa3BUTh YMEHHUS MCIIOIb30BaTh UH(MOPMAINIO OMOJOTUYECKOTO XapaKTepa
U3 Pa3IMYHBIX UCTOUHUKOB,;

5) chopMupoBaTh yMEHHUS TPOTrHO3UPOBATH MTOCIEICTBHS CBOEH 1€ TEIbHOCTH
10 OTHOIIICHHIO K OKPYXKAIOIIEH cpejie, COOCTBEHHOMY 37I0pPOBbI0; 0OOCHOBBIBATH U
co0rroaTh Mephl NPOPUIAKTHKY 32a00JIeBaHHUI.

6) cdopMupoBaTH MOHWMAHHWE 3HAYUMOCTH JOCTIKCHUU OMOJOTUYECKOMN
HAyKAd W TEXHOJOTMA B TPAKTUYECKON JESITEIHHOCTH 4YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEUITUHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHA.

e Jnsa uzyuenus npeamera OVYII.08 «buonorus» Ha 6a30BOM ypOBHE CPETHETO
oOmiero oOpazoBaHusi oTBoAMTCS 36 wyacoB, B TOM uucie 1 yac Ha
npodeccCuOHaIbHO-OPUEHTUPOBAHHOE COACPIKaHNE.

* Usyuenue yuebnoro mnpemnmera OVIL.O8 «buonmorus» 3aBepmiaercs
IIPOMEXKYTOUHOM aTTecTanued B dopme auddepeHIupoBaHHOTO 3a4éTa B
pamkax ocBoenus [ITTKPC na 6a3ze ocHoBHOTO 00111eTO 00pa30BaHMS.

2.Conepxanue yueOHOro nmpeamera:
Pazgea 1. KileTka — cTpyKTYpPHO-QPYHKIMOHAJIBHASA €AUHHULA dKUBOTO
Tema 1.1. buoJsiorusi kak Hayka. O01as XapaKTePUCTUKA KU3HH.
CoBpemeHHbIE OTpaciau OHOJOTHYecKHX 3HaHUM. CBs3p OWONIOTMU C APYTHUMHU
HayKaMu: Onoxumusi, Ouodusnka, OnoHuka, renoreorpadus u np. Poias u mecto
ouonoruu B (HOPMHPOBAHMH COBPEMEHHOW Hay4yHOW KapTHHBI MHUpPA. YPOBHU
OpraHu3aluy KUBo Martepuu. OO0IIas XapakKTepuCTUKa KU3HU, CBOMCTBA KUBBIX
cucteM. XUMHAYECKUM COCTaB KIIETOK.
Tema 1.2. CTpYyKTYPHO-(DYHKIIHOHAJILHAS OPTraHU3alUA KJIETOK.
Knerounas teopus (T. IlIBann, M. lIneiinen, P. BupxoB). OcHOBHbIE TOJIOXKEHUS
COBPEMEHHOM  KJIIETOYHOW  TEOpPUU.  THUObl  KIETOYHOM  OpraHu3alvu:
MPOKAPUOTUYECKUI U 3yKapuoTH4eCKUd. OJHOKJIETOYHBIE U MHOTOKJIETOYHbIC
opranu3mbsl. CTpoeHHE MPOKAPUOTHUECKOW KiIeTKU. CTpOECHHE 3yKapHOTHYECKOU
kietku. Heknerounsie popmel sxu3Hu (BUPYCHI, OakTepruodaru)
JlabopaTopuble 3ansaTus: [IpruobpeTeHne onbITa MPUMEHEHUS TEXHUKH
MUKPOCKOITMPOBAHUS IIPH BBIOJIHEHUH JIA0OPATOPHBIX padoT:
1. JlaGopaTopnas pabota «CtpoeHue KIeTKU (pacTeHusl, >)KUBOTHbIC, TPUOBI) U
KJIETOYHbIE BKJIFOUEHHSI (KpaxMall, KAPOTUHOUIbI, XJIOPOILJIACTHI,
XPOMOILIACTBI)»



[TonroroBka MHUKpOMpENnaparoB, HaOIIOJEHHE C TOMOINBID MHKPOCKOIA,

BBISIBJICHWE Pa3Iu4iil  MEXAy H3y4aeMbIMH OOBEKTamMH, (OpPMYyIHPOBAHUE
BBIBOJIOB.
IIpakTuyeckue 3auaTus: BupycHele n OaktepuanbHbie 3a0oneBanus. OOmue
MIPUHIIUATIBI UCTIOIH30BAHMS JIGKAPCTBEHHBIX BemlecTB. OCOOCHHOCTH TPUMEHEHUS
anTuOnoTukoB. IlpeacTaBieHwe yCTHBIX COOONICHWA C  Tpe3eHTAIUEH,
MOATOTOBJICHHBIX 110 TIEPEYHIO HCTOYHUKOB, PEKOMEHJOBAaHHBIX MIPETIO/IaBaTelieM

Tema 1.3. CTpyKTYpHO-(PYHKUHOHAIbHBbIE (PAKTOPBI HACJIEICTBEHHOCTH

XpomocomHast Tteopusi T. Moprana. CtpoeHue XpoMocoM. XPOMOCOMHBIN
HAa0Op KJIETOK, TOMOJIOTUYHBIE U HETOMOJOTUYHBIE XPOMOCOMBI, TaljIOUIHbIA U
nuruionHei Haoop. Hyxkmeunoswie kucinotsl: [JHK, PHK HaxoxnaeHue B KieTKe,
UX CTpoeHue u GyHKIMH. MaTpudHbIe TPOIIECCH B KJIETKE: PETUIUKAITNS, ONOCHHTE3
Oenka, penapanus. ['eHeTHYecKuii KoJ U €ro CBOMCTBA.

IIpakTHuyeckue  3aHATHSA: Pemenne  3amadu Ha  omnpeneneHue
MOCJIEA0BATEILHOCTH HYKJIEOTUI0OB, aMUHOKHUCIIOT B HOPME U B CIy4yae U3MEHEHUS
IIOCJIEA0BATENBLHOCTH HyKIIeoTu10B JIHK
Tema 1.4. O0MeH BelecTB U NMpeBpallieHHe JHEPTrUH B KJIETKe.

[TonsiTue MeTaboau3M. ACCUMIIIALINS U TUCCUMUIISALINS — JIBE€ CTOPOHBI
MeTabonu3ma. Turel 0OMEeHa BEIECTB: aBTOTPOMHBIN U reTepOTPOPHBIH,
a’poOHbIN 1 aHadpoOHBIN. [lacTuueckuit oOMeH. doTocuHTE3. XEMOCHUHTE3
Tema 1.5. ’/KuzHeHHblil ki kieTkn. Murto3. Meiio3

Knerounsiit nuki, ero nepuoasl. MUTO3, €ro CTaiuu U NPOUCXOIAIINE ITPOLECCHI.
buonornueckoe 3naueHne Mutosa. Meino3 u ero craguu. [lopegenue xpoMocom B
Menose. Kpoccunrosep. bruosornyeckuii CMbIC Meo3a

Paznen 2. Ctpoenue 1 pyHKIUM OPraHU3MAa

Tema 2.1. CTtpoeHue opranusma

MHOrokIeTOYHbIe OpraHu3Mbl. B3aMOCBSA3b OPraHOB U CUCTEMBI OPTaHOB B
MHOT'OKJIETOYHOM OpraHusme. ['oMeocTa3 opranu3Ma v ero nojijiepxKaHue B
IIPOLIECCE KUZHENEITEIBHOCTH

Tema 2.2. ®opMbl pa3MHOKEHUSI OPraHU3MOB

dopmbl pa3MHOXKEHUST OpraHu3MoB. becrosnoe u mojioBoe pa3MHokeHUe. Buibl
6ecnonoro pasmHoxkenus. [logoBoe pasmMHOXKeHUe. ['aMeToreHes3 y >KUBOTHBIX.
Cnepmarorenes3 u oorene3. CTpoeHuE MOJOBBIX KIETOK. OMI0I0TBOPEHUE.

Tema 2.3. OHTOreHe3 pacTeHHuil, ’KUBOTHBIX U Y€JI0BEKA

NunuBunyansHOE pa3BUTHE OPTaHU3MOB. OMOPHOTEHE3 U €T0 CTaJIUU.
[TocTamOpuonanbHbii iepuoa. Ctaauu mocTaMOPUOHAIBHOTO PA3BUTHUS Y
KUBOTHBIX U 4esoBeka. [Ipsamoe u HenpsiMmoe pa3BUTHE. bUOTOTHYECKOE CTapeHue
u cMepTb. OHTOTeHE3 pACTEHUM.

Tema 2.4. 3aKOHOMEpPHOCTH HACJTETOBAHUSA

OcHOBHBIE OHATHS T€HETUKHU. 3AKOHOMEPHOCTU 00pa3oBaHus raMeT. 3aKOHHI [
Mennenst (MOHOTHOPHUIHOE U MOJUTHOPUAHOE CKpeluBanue). Bzanumoaeiicteue
TEHOB.



IIpakTnueckue 3aganus: Pemenne 3a1a4 Ha ONPEIEIICHUE BEPOSITHOCTH
BO3HUKHOBEHUS HACJIEACTBEHHBIX MTPU3HAKOB MPU MOHO-, JU-, IOTUTUOPUIHOM U
aHAJM3HUPYIOIIEM CKPELIMBAHUU, COCTABIICHUE T€HOTUITHYECKUX CXEM
CKpEIIUBaHUSA

Tema 2.5. CuenjieHHOe HacJIeIOBaHUe MPU3HAKOB

3akonsl T. Moprana. CrenieHHoe HacaeOBaHUE T€HOB, HAPYIIEHUE CLEIUICHHUS.
HacnenoBanre npr3HakoB, CUEIIEHHBIX C MOJIOM.

IIpakTueckue 3aganus: PeleHue 3a1a4 Ha ONpeIeSICHUE BEPOSITHOCTH
BO3HUKHOBEHUS HACJIEICTBEHHBIX MPU3HAKOB MPU CUEIIJIEHHOM HACJIEIOBAHUH,
COCTaBJICHHE T€HOTUITHYECKUX CXEM CKpPEIIUBAHUS

Tema 2.6. 3aKOHOMEPHOCTH U3MEHYNBOCTH

W3MeHYMBOCTh NPU3HAKOB. BUIbl N3MEHYMBOCTH: HACJIEACTBEHHAS U
HEHACJIeICTBEHHAs. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACJIEACTBEHHON
n3menunBocty (H.W. BaBuiioB). MyTannonHasi Teopusi U3BMEHUMBOCTHU. BHibl
MyTalluil ¥ PUYMHBI UX BOZHUKHOBEeHUs. Kaprotun uenoBeka. HacnencteeHnHbie
3a00JeBaHus YesoBeKka. ['eHHbIe U XpOMOCOMHBIE 00JIe3HU YeoBeKa. boye3nu ¢
HACJIEJICTBEHHOU MPeIpaciooKEeHHOCThI0. 3HAYEHUE MEIUIIUHCKON T€HETUKH B
NpeAOTBPAIICHUH U JICUCHUU TeHETUYECKUX 3a00JIeBaHUI YeIoBEKa.
IIpakTueckue 3anaTHs: PerieHue 3a1a4y Ha onpeiesICHUE TUIIA MyTalluU MPU
nepeaaye HacJaeACTBEHHBIX TPU3HAKOB, COCTABICHUE TEHOTUITUYECKUX CXEM
CKpEIUBaHUS.

Kounrpoabnas padora «Kinerka. Ctpoenue u GyHKIIMHA OpraHu3Ma.»

Paznen 3. Teopus 3BoIIONMM.

Tema 3.1. UcTopusi 3BOJIOLMOHHOIO Y4eHUs1. MUKPO3BOIIOLUS.

[TepBoie sBomtormonHsie KoHIenuu (JK.b. Jlamapk, XK.JI. Broddon).
OBomonnoHHas teopus Y. Jlapsuna. CUHTETHYECKAs TEOPHS IBOJIIOLIAN U €€
OCHOBHBIE TIOJIOKEHUS.

Muxkpossomtonusd. [Tomynsuns Kak 31eMeHTapHask €IUHHLA BOJIOLIUAH.
['eHeTHUECKE OCHOBBI IBOJIIOIUHU. DJIEMEHTAPHBIE (PAaKTOPHI IBOJTIOIIUH.
EcTecTBeHHbII 0TOOp — HampaBstoNMil pakTop 3Bostonnu. Bunoodbpasoanue
KaK pe3yJbTaT MUKPOIBOJIOIIUH.

Tema 3.2. MakposBo.ionusi. Bo3HuMKHOBeHHEe M pa3BUTHE *KU3HU Ha 3emue.
MakponsBosmtorus. @opMbI 1 OCHOBHBIE HampaBiieHus: Makpo3sostonnu (A.H.
CesepuioB). [Tyt moctmkenus 6uonorndeckoro mporpecca. CoxpaHeHue
Ooropa3zHooOpasus Ha 3emIie.

['unoTe3bl U TeOpUM BOZHUKHOBEHUS KU3HU Ha 3emiie. [losiBneHre nepBhiX KIETOK
u ux 3Bomtonus. [Ipokapuotsl u 3ykapuoThl. [IporcxoxaeHne MHOTOKIETOYHBIX
OpraHn3MoB. BO3HUKHOBEHHE OCHOBHBIX LIAPCTB 3YKapHOT.

Tema 3.3. [Ipoucxo:kaeHue 4eJIOBeKAa — AHTPOINOTeHe3.

AHTpononorus — Hayka o yejaoBeke. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.
CX0ACTBO M OTJIMYHMS YEJIOBEKA C AKUBOTHBIMU. OCHOBHBIE CTaJUU aHTPOIIOTECHE3A.
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DBOJIIOLIMS COBPEMEHHOI0 YesloBeka. enoBeueckue pachl M UX €JUHCTBO. Bpems
U IIyTH paccesieHus yesioBeka 1o miaHere. [Iprucrnoco0aeHHOCTh YenoBeKa K
Pa3HBIM YCIOBUSIM CPEIbI.

Pa3pea 4. Dxoaorus

Tema 4.1. Ixosornyeckue pakropsl U cpeanl kusHu. [onyasauus,
€000I111eCcTBA, IKOCHUCTEMBI.

Cpenbl 0OUTaHMs OPraHU3MOB: BOJIHAsA, HA3EMHO-BO3/IyIlIHAs, TOYBEHHAS,
BHYTpHOpraHu3MeHHas. OU3nKo-XUMHUECKHE OCOOEHHOCTU Cpel OOUTaHUS
opranu3moB. [Ipucnoco0iaeHnst OpraHu3MoB K KU3HU B pa3HbIX cpeaax. [lonstue
sKosiorudeckoro ¢akropa. Kinaccudukarms sxonorudaeckux gakropon. [IpaBuio
muaumyma 0. JIubuxa. 3akon TonepantHocTu B. Illendopna. Dxonoruueckas
XapaKTepUCTHKA BU/IA U TOMYJISALUUA. DKOJOTHUeCcKasi HUIIA BUAA. DKOJIOTHYECKHE
XapakTepUCTUKU nomyisiuuu. Cool1ecTBa u 3KocucTeMbl. buorneHos u ero
cTpyKTypa. CBA3M MEXIy opranuzMamMu B OuoneHose. CTpyKTypHble KOMIOHEHTBI
HKOCUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, peyleHThl. KpyroBopoT BemecTs u
MOTOK PHEPruM B 3Kocucteme. Tpoduyeckue ypoBHH.

IIpakTuyeckue 3anaTus: Tpopudeckue nenu u cet. OCHOBHBIE TOKA3aTENN
sKocucTeMbl. buomacca v npoAyKIus. DKOJOTHYECKUE MUPAMUIbI YHCET,
onomaccel U 3Hepruu. [Ipasuino nupamuasl sHepruu.Perenne npakTuko-
OPUEHTHPOBAHHBIX PACUETHBIX 33JJaHUH 110 IEPEHOCY BEUIECTBA U YHEPTUH B
AKOCHUCTEMAX C COCTaBJIeHUE TPOhUUECKUX Lenel U mupaMui OMoMacchl U
DHEPIHUU.

Tema 4.2. buocdepa - ria00aabHAsI IKOJIOrHYECKas cucTtemMa. Biausnue
AHTPOIOIreHHBIX (PAKTOPOB Ha OMocepy. Biausinue counanbHo-
IK0J0rnYecKnX GaKTopoB Ha 310poBbe YesioBeKka. buochepa — xuBas
oOonouka 3emnu. Pazsutue npeacrasienuii o onocdepe B Tpynax B.U.
Bepnaackoro. O6nactu Ouocdepsl 1 ee KOMIOHEHTHI. JKuBO€e BelecTBo
ounocgepsl ¥ ero PyHKIMU. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOChEpHI.
Ocob6ennoctu 6uocepsl Kak r1o0aabHOM dKOCcuCcTeMB. [[nHamudeckoe
paBHOBecue B Ouocdepe. KpyroBopoTsl BEmIeCTB U OMOT€OXUMHYECKUE ITUKITBI.
['moGanbpHbIE HKOJTOTUYECKUE TPOOJIEMbI COBPEMEHHOCTH.

AHTpONOreHHbIe BO3ACHCTBUS HA Orocdepy. 3arpsi3HeHUs KaK BUT
aAHTPOIIOT€HHOT'0 BO3/IEUCTBUS. AHTPOIOTEHHbIE BO3/IEHCTBUSI HA aTMOCchepy.
BozneiictBust Ha ruapocdepy. Bo3aelicTBus Ha mutocdepy. AHTPOIIOTCHHBIE
BO3JIEUCTBHS HA OMOTHYECKHE COOOIIECTBA. YTIyOJIEHHO U3y4at0TCsl OTXO/IbI,
CBSI3aHHBIE C OMPEEICHHON Mpodeccreil/crnennarbHOCThI0. 310POBbE U €T0
cocraBisitone. GakTopsl, MONTOKUTEIBHO U OTPULIATEIILHO BIUSIOIIUE HA
opraHusMm uesnoBeka. [Ipo6iema TeXHOTeHHBIX BO3CHCTBUN Ha 3/I0POBbE UETIOBEKA
(37IEKTPOMAarHUTHBIE MOJIsI, OBITOBASI XUMHUS, U30BITOUYHBIE IIIyMbI, paTUaIHs 1
T.I.). AJlanTanys opraHu3mMa 4yeyioBeka K akropam OKpyX aroleh cpebl.



[Tpununel popMupoBaHus 310poBbecOeperatomiero nopeaeHus. duznyeckas
aKTUBHOCTH U 3/10pOBbe. buoxumuyeckue aceKkThl palluOHATILHOTO MUTAHUS.
IIpakTuyeckue 3ansaTus: [Ipakruueckoe 3ansatre «OTX0/bI MPOU3BOJCTBA»
JlaGopaTopHble 3ausiTus: JlabopaTopHas paboTa Ha BEIOOD:

1. JlaGopaTopHas paboTa « Y MCTBEHHast pab0TOCIIOCOOHOCThY
OBnazieHre METOJaMHU ONIPEAEIIEHUS TOKA3aTeJIel YMCTBEHHOU
paboTOCTIOCOOHOCTH, OOBSICHEHHUE MOTYUYECHHBIX PE3yIbTaTOB U (POPMYITHMPOBAHUE
BBIBOJIOB (ITMCHbMEHHO) C UCIOJIb30BAHUEM HAYUYHBIX MOHSTUH, TEOPUI U 3aKOHOB

2. Jlabopartopnas pabota «BiusiHue abnotndeckux (pakTopoB Ha YeIOBEKA

(HU3KHUE U BBICOKHE TEMIIEPATYPHI)»

N3ydeHne MexaHn3MOB aJanTallii OpraHu3Ma 4eJIOBeKa K HU3KHUM U BBICOKUM
TeMIlepaTypaM U 0OBICHEHHE MOTYyUYEHHBIX PE3yIbTaTOB U POPMYIHMPOBAHKE
BBIBOJIOB (ITMCHbMEHHO) C UCIOJIb30BAHUEM HAYYHBIX MTOHATHHI, TEOPUN U 3aKOHOB.
Konrpouabnasi padora «TeopeTnueckne acneKThbl IKOJI0T UMDY
Pa3nena S. buojorus B JKU3HMU.
Tema 5.1. BUOTEeXHO0JIOTHH B "KU3HHU KAXKIOTO.
buotexHonorus kak Hayka v Mpou3BOACTBO. OCHOBHbBIC HAMPABJICHUS
COBPEMEHHOM OMOTEeXHOJIOTUH. MeTo bl OnoTexHOIOTuN. OOBEKTHI
OMOTEXHOJOTUH. ITUKA OMOTEXHOJOTUUECKUX U TEHETUYECKUX IKCIIEPUMEHTOB.
[IpaBuna noucka u aHanu3za OMOIKOIOTUYECKON MH(GOPMAITH U3 PA3TUYHBIX
HMCTOYHUKOB (Hay4yHasi U yueOHO-Hay4Has JIUTepaTypa, CpeACcTBa MacCOBOM
uH(popmanuu, cetb IHTEpHET U Apyrue).
Tema 5.2. BuOTeXHOJI0rMH ¥ TEXHUYECKHE CHCTEMBI.
Pa3ButHe 6MOTEXHOIOTHI C MPUMEHEHHEM TEXHUYECKUX CUCTEM (OMOMHKEHEepHs,
onounHpopmaTrka, OMOHUKA) U UX TPUMEHEHUE B KU3HU YEJIOBEKA, TOMCK U
aHanu3 HHGOPMAITUHU U3 PA3IMYHBIX HICTOYHUKOB (Hay4Hasi U y4eOHO-Hay4dHasI
JUTEepaTypa, CpeACTBa MacCcoBOU nH(popMalnu, cetb UHTEepHET u Apyrue)
Keticel Ha ananu3 nHPOpPMAITIH O Pa3BUTHH OMOTEXHOJOTUH C MPUMEHEHUEM
TEXHUUYECKUX CUCTEM (TI0 TpyIIam).
IIpome:kyTouHas aTTecTaums Mo JMCUMILINHE. 3ayeT.

3.0li1anupyeMbie  pe3yJbTaTbhl OCBOEHHMSI Y4eOHOro mpeamMera B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO.

B pamkax mporpamMmbl ydeOHOro mnpeamera @Dusmka y 00ydaromuxcs
GopMHpYIOTCS  CIIEAYIOUIME  JIMYHOCTHBIE  pEe3yJIbTaTbl, METalpeIMETHbIE
pe3yabTaThl, IpeIMETHbIE pe3yibTathl, onpeaeneHnsie ®I'OC COO:

¥ IpoeCCUOHATIBHBIX KOMITETEHIINH:

[K X.X.:

- BrimonHeHne KkaMeHHBIX padoT.

- BrinmonHeHne MOHTaXXHBIX pabOT IpPU BO3BEACHHUU BCEX THUIOB 3[aHUN U
COOpPYKEHHUM U3 COOPHBIX KEIE€300€TOHHBIX U METAJUINYECKUX KOHCTPYKIIHH.



Koa n
HaVMeHOBaHHe
(popMupyembIX
KOMIIeTeHIMH

I[Inanupyemblie pe3yabTAThl 0CBOEHHS MpeaAMeTa

OO6ume ! -(inunocTHRIE M MeTanpeAMeTHbIE)

Ipeamernbie?

OK 01. Beibupats
CIOCOOBI PEIICHUs
3agaq
npodeccroHanbHOI
JeSTEeITbHOCTH
MNPUMCHUTCIIBHO K
Pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIUTAHMSA:
- TOTOBHOCTH K TpYyAY,
TpyAoIto0ue;

OCO3HAHUEC ILECHHOCTH MAaCTEPCTBaA,

- TOTOBHOCTh K aKTHUBHOM JESITEIbHOCTH TEXHOJOTMYECKON U
COLIMAJIbHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIUHUPOBATH,

IJIaHUPOBATH n CaAMOCTOATECIIBHO BBITIOJIHATH TaKYyro
ACATCIIbHOCTD,
- HWHTEpeC K pa3muuHbiM cdepam TpodeccHoHaTbHON

JeITEIbHOCTH,

OBnazieHue yHUBEPCATHHBIMH YUE€OHBIMH ITO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE IeiiCTBUS:

- CaMOCTOATENbHO (POPMYIHPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

U aKTyaJlu3upOBaTh

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JIJIS
CpaBHEHUS, KIIACCU(PUKAIIUU U 000O0IICHNUS;

- ONpEACNATh TN JICATSIBPHOCTH, 33JaBaTh IapaMeTpbl U
KPUTEPHUH UX TOCTHIKCHUS;

- BBISBJIATH

3aKOHOMEPHOCTM ¥ TIPOTHUBOpEYHs] B

paccMaTpruBaACMbIX ABJICHUAX,

c(OpMUPOBAHHOCTh 3HAHWII O MecTe M pojiu OUOJNIOTHH B
CHUCTEME HAay4HOI'O 3HaHHUA; (PYHKIHMOHAJIbHON TpaMOTHOCTH
YyeJloBeKa JJIs PelleHus KU3HEHHBIX Mpooiiem;

c(OPMHPOBAHHOCTh ~ YMEHHSI  PACKpBIBATh  COJIEpYKAHHE
OCHOBOITOJIATAIOIINX OMOJIOTHYECKUX TEPMUHOB M TIOHSTHIA:

J)KU3Hb, KJIETKA, TKaHb, OpraH, OPraHU3M, BHJ, NOMYJISILUA,

IKOocHCcTeMa, OuoleHo3, Ouocdepa; MerabonusMm (oOMeH
BEIIIECTB u IpeBpaIecHue SHEPIun), roMeocTas
(camoperymsmus), OMOCHHTE3 Oerka, CTPYKTYypHas

OpraHu3aIys KUBBIX CUCTEM, TUCKPETHOCTh, CAMOPETYJISAIIHNS,
CaMOBOCITPOU3BEICHNE (PEeNpPOAYKILIHs), HACIEICTBEHHOCTD,

M3MEHUYUBOCTh, SHEPrO3aBUCUMOCTb, POCT U pPa3BUTHE,
YPOBHEBasi OpraHu3aLus;

cOPMUPOBAHHOCTh ~ YMEHHSI  PACKpBIBATh  COJEpIKaHUE
OCHOBOTIOJNIATAIOMINX OUOJIOTUYECKUX TEOPUH H THUIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOLIMOHHOW,
MIPOUCXOXKICHUS KU3HU U YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATh OCHOBOIIOJIATAIOIIINE

Ouosnoruueckre 3akoHbl U 3akoHoMepHocTu (I'. Mennens, T.

! YVKa3pIBalOTCSA TMYHOCTHBIE M METATIpeIMETHBIE pe3ynbTathl n3 ®I'OC COO (B mocneaneii penakmuu ot 12.08.2022), Gopmupyembie 06me06pa30BaTeqbHOMN JUCIHILTHHON

[Iucuunmuuapueie (IpeAMETHbBIC) Pe3ylIbTaThl yKa3biBaioTcs B cooteTcTBHi ¢ PI'OC COO (B mociemneii pepaxuuu ot 12.08.2022)
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- BHOCUTDH KOPPCKTHUBLI B ACATCIIbHOCTD, OLICHUBATH

COOTBETCTBUE  PE3yJIbTAaTOB  IEJISIM, OLEHHBaTh PHUCKU
IMOCJIEJICTBUU NCATSIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE NMPU PEIICHUH KU3HEHHBIX
npobiem

0) 0a30BbIe Hcc/IeI0BaTeIbCKUE TeHCTBHS:

- BJIaJIeTh HABBIKAMH Y4EOHO-MCCIIEA0BATEIHCKON U MPOCKTHOMN
NeSITeIbHOCTH, HAaBBIKAMU Pa3pelIeHs Mpooem;

- BBISIBIATH MPUYUHHO-CIIECTBEHHbIE CBSI3U u
aKTyaJIM3UpOBaTh 3aJlayy, BBIABUTATh THIIOTE3y €€ pELICHUs,
HaxOJWUTh  apryMEeHThl  JJig  JOKa3aTelbCTBa  CBOMX
YTBEPKJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

- aHAJIM3UPOBATh IMOJYYECHHBIE B XOJE pEIICHUS 3aaqyu
pe3yJibTaThl, KPUTUYECKH OLIEHUBATh WX JOCTOBEPHOCTb,
MPOTHO3UPOBATH U3BMEHEHHUE B HOBBIX YCJIOBHSX;

- yMeTb TMEpPEeHOCUTh 3HAHHMS B IIO3HABATEIbHYIO U
MPAKTUIECKYIO0 00JIACTH KU3HEIEATEIIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS M3 Pa3HbIX MPEIMETHBIX
obacrei;

- BBIJIBUTaTh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAIIBHBIE TTOIXOIbI
U PELICHHUS;

- CIIOCOOHOCTb HUX MHCIOJb30BaHHUS B IIO3HABATENBHOM U
COLIMAJIBHOM ITPAKTUKE

Moprauna, H.. BaBunosa, 3. I'ekkens, @. Mromnepa, K. bapa),
TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

npuoOpeTeHne OmNbITa TMPUMEHEHHS OCHOBHBIX METOJOB
HAy4YHOT'0 TTO3HAHUS, KCTIOJIB3YEMbIX B OMOJIOTHHN: HAOIIOICHHS
W OINMCaHUS JKUBBIX CHCTEM, TIPOIIECCOB U  SIBJIICHUIA;
OpraHu3aIu U MPOBEJACHUS OUOJIOTHIECKOTO IKCIIEPUMEHTA,
BBIJIBUKEHUSI TUIOTE3, BBISBICHUS 3aBUCUMOCTH MEXKIY

UCCIICTyeMbIMU  BEIIMYMHAMH, OOBSCHEHHUS IOJYYCHHBIX
pe3ynbTaToB U (HOPMYITHPOBAHKS BHIBOJOB C UCTIOIB30BAHUEM
Hay4HBIX [IOHATUH, TEOPUHN U 3aKOHOB;

c(OPMUPOBAHHOCTh ~ YMEHUS  BBIICNISATH  CYIIECTBEHHBIC
MPU3HAKH  BUPYCOB, MPOKApUOT U  DYKApHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB,
OMOTeOIIeHO30B 1 YKOCUCTEM; OCOOCHHOCTH MPOIECCOB 0OOMEHA

BEIIECTB U MpPEBpALICHUs SHEPTUU B KJETKEe, (OTOCHHTE3a,

KJIE€TOK

IUTACTHYECKOTO M SHEPreTUYecKoro oOMeHa, XEMOCHHTE3a,
MHTO3a, Me#03a, OIJI0OTBOPEHHS, Pa3BUTHS M Pa3MHOKEHHS,
WH/IMBUYaIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOreHes3a), 60pbobl
3a CyLIeCTBOBaHME, €CTECTBEHHOT0 0TOOpa, BUA000pa30BaHus,
IPUCIOCOOIEHHOCTH OPTaHU3MOB K cpefie OOUTaHMs, BIMSHUSA
KOMIIOHEHTOB 9KOCHCTEM, AaHTPOIIOT€HHBIX HM3MEHEHUH B
9KOCHCTEMaxX CBOEH MECTHOCTH, KpPyroBOpOTa BEILIECTB U
MpeBpalleHre SHepTuu B Onocdepe;

c(OpPMUPOBAHHOCTh YMEHHSI PElIaTh OMOJIOTHYECKUE 3a[auH,
COCTaBJIATh TEHOTHITMYECKHE CXEMbI CKPEILIUBAHMS JIJIsl pPa3HbIX
TUIIOB HACJICOBAHUS NMPU3HAKOB Y OPraHU3MOB, COCTAaBIIATH
CXEMBI NEpeHOca BEIIECTB M PHEPruu B 3KOcHcTeMax (1ernu
NUTAHUS, TULIEBBIE CETH)
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OK 02.
Hcnons3oBath
COBpPEMEHHBIE
CpezacTBa MOUCKa,
aHaJIn3a u
WHTEPIpETAINA
uHbopMaIuU U
nH(pOpMaMOHHBIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 32144
npodeccroHabHOM
JeSTEeTbHOCTH

B o6s1acTH HEHHOCTH HAYYHOTO MO3HAHUS:

- chOpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHs HAyKd H OOIICCTBCHHOM
MIPAKTUKH, KYJBTYP,
CIOCOOCTBYIOIIIETO MecTa B
MOJIUKYJIBTYPHOM MHUPE;

OCHOBAHHOTI'O Ha Juajore

OCO3HAHHUIO CBOETO
- COBEPIIEHCTBOBAHMUE SI3BIKOBOM M YHUTATEIBCKOW KYJBTYPBI
KaK CpEICTBA B3aMMOJECHCTBHS MEXIYy JIIOJABMU U ITO3HAHUSA
MHpA;

- OCO3HAaHME LEHHOCTH HAY4YHOW IEATEIbHOCTH, FOTOBHOCTH
OCYLLECTBIIATh IIPOCKTHYIO 51 UCCIIEI0BATEIBCKYO
NESATEIbHOCTh MHIMBUYaJIbHO U B IPYTIIIE;

OBnazeHne yHHUBEPCAIbHBIMH Y4E€OHBIMU IO3HABaTEIbHBIMU
NEUCTBUSIMU:

B) padora ¢ uHgopmanmeii:

- BJIQIETh HABBIKAMU IOJTyYeHHsI HHPOPMAIIUN 13 UCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYILECTBISATH IIOUCK, AHAJIN3,
CHCTEMaTHU3alMI0 U UHTEPIPETAIINIO HHPOPMAITUHN Pa3IHUHBIX
BUJIOB U ()OPM MPEICTABICHHUS;

- Cco3JaBaTb TEKCTbl B pa3IMYHBIX (opMarax C Yy4eToM
Ha3Ha4YeHUs MHQOpPMaLUU M LEJIEBOM ayJUTOpUH, BBIOMpas
ONTUMAJIbHYIO (hOpPMY MIPECTABICHUS U BU3yaIU3alUH;

- OLICHMBATh JIOCTOBEPHOCTD, JISTHTUMHOCTh MH(OpMaIuy, ee
COOTBETCTBHE NPABOBBIM U MOPAIbHO-3THUECKUM HOpMaM;

- UCIIOJIb30BAaTh CpeacTBa UH(POPMALIMOHHBIX u
KOMMYHMKAIIMOHHBIX TE€XHOJOIMH B PEIIEHUH KOIHUTHUBHBIX,
KOMMYHHUKaTUBHBIX U

OpraHnu3alMOHHBIX 3aaad C

coOroIeHreM TpeboBaHMit IPTOHOMUKH, TEXHUKH

cOPMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  OIICHUBATH

uHpOpMaLHI0 OHOJIOTMYECKOTO COJEpIKAHUS, BKIIOYAIOLIYIO
TNICEB/IOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX HCTOYHHKOB (Cpe/IcTBa
MaccoBOW WH(pOpPMAIINU, HAYyYHO-TIOMYJISIPHBIC MaTepHAIIbI);

HHTCPIIPCTUPOBATDH 3THUYCCKHEC ACIICKThI COBPCMCHHBIX

HCCIEAOBaHUI B OMOJIOTMM, MEIMIMHE, OWOTEXHOJIOTHM;

paccMaTpuBaTh  TVIOOANBHBIE  JKOJOTUYECKHE  MPOOJIEMBI

COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIIECHHIO K HUM

COOCTBEHHYIO TO3HIIHIO;

c(OPMHUPOBAHHOCTh ~ YMEHHH  co3daBaTh  COOCTBEHHBIC

NUCbMEHHBIE M YCTHBIE COOOIICHUSI HA OCHOBE OMOJIOrMYeCKON
UHPOpPMALIUM W3  HECKOJIbKHX

HNCTOYHHKOB, I'pPaMOTHO

HCIIOIb30BaTh ITOHATHHHBIN arapar ouoornu
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0€30MaCHOCTH, THUTHEHBI, PECypcocOepekeHusi, MPaBOBBIX U
THYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€30MacHOCTH;

- BJIQJIETh HABBIKAMHU PACIO3HABAHMSA U 3aLIUTHI HHPOPMAIIHH,
nH(POPMAIIMOHHOHN 0€30MaCHOCTH JIMYHOCTH

OK 04. Db dexTuBHO

B3aMMO/ICHCTBOBATh
" paboTtathb B
KOJIIICKTUBE n
KOMaHJIe

- TOTOBHOCTh K CAaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH H
CaMOOIIPEEIICHUIO;

-OBJIaJICHIE HaBBIKAMH y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHON U COIMATIbHON JIEATEIIbHOCTH;

OBJagenue
JeHCTBUSIMM

0) coBMeCTHasI 1eITeJIbHOCTb:

YHUBEpPCAJIbHBIMUA KOMMYHHUKATUBHBIMHA

- TMOHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHOW U
WHIMBUIYATHHOU PaOOTHI;

- MPUHUMATh
OpraHU30BHIBATH

LEIH COBMECTHOM JEeITEIBHOCTH,
U KOOPJAWHHPOBATH JIEUCTBHS

JTOCTHKEHHIO: COCTABJISITH IUIaH ACHCTBUM, pacTIpeeIsITh POJIH

no ¢¢€

C y4YeTOM MHEHHMHA YyYaCTHHUKOB OOCYXJIaThb pe3yJbTaThl
COBMECTHOI paboThI;

- KOOpPIMHHUPOBATb M BBIIOMHATH pPabOTy B YCIOBHAX
peabHOrO, BUPTYaJIbHOI'O 51 KOMOHWHUPOBAaHHOTO
B3aNMOJEUCTBUS;

- OCYWICCTBIIAATh NO3UTHBHOC CTPATCTUYCCKOC ITOBCACHHEC B

pPa3IMYHBIX  CHUTyalMsX, HPOSABIATH  TBOPYECTBO U
BOOOpakeHre, ObITh MHUITMATHBHBIM

OBJagenue YHHBEPCAJbHBIMHA peryJasiTHBHbIMH
JeHCTBUSIMM

') IPUHATHE ce0sl U APYrHUX JIIOAe:
- INPUHUMAThb MOTHUBBI M AapryMEHTBI APYIMX JIOACH IpHU
AHAJIN3C PC3YJILTATOB ACATCIBHOCTU,

- IPU3HABATh CBOE MPABO U MPaBO APYIHX JIIOAEH HA OLINOKY;

npuoOpeTeHue OmbITa MPUMEHEHHS OCHOBHBIX METOOB
HAyYHOTO O3HAHUSI, UCTIOIb3YyEeMbIX B OMOJIOTHHN: HAOIIOACHUS
U OIMCaHHs JKUBBIX CHCTEM, IIPOLIECCOB U  SIBJIICHUN;
OpraHM3ali U MPOBEJEHHUS OMOJIOTHYECKOro SKCIEPUMEHTA,
BBIJIBUKEHUSI TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEKIY
UCCIIETYeMbIMH  BEJIMYMHAMH, OOBSCHEHHS IOJYYEHHBIX
pe3yabTaTOB M (POPMYIUPOBAHUS BBIBOJOB C UCIIOJIb30BAHUEM
HAy4YHbIX MOHSITHI, TEOPUI U 3aKOHOB
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- pa3BUBATH CIIOCOOHOCTH IMOHUMATh MHUDp C MMO3ULUU APYTOoro
YCJIO0BCKAa

OK 07.
ConeiicTBOBaThH
COXpaHECHHIO
OKpPY’Karollen
cpensl,
pecypcocOepexeHUI0
, IPUMEHSTh 3HAHUS
00 U3MEHEHUHU
KJTUMata, IPUHIIHIIBI

B 00/1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA:

- c()OPMHUPOBAHHOCTb KOJIOTUYECKON KyJIbTYpbl, IOHUMAHUE
BIIUSIHUS COLIMAJIBHO-2KOHOMHYECKHX IPOLIECCOB HA COCTOSIHUE
IPUPOJHON M COLMAJIBHOM Cpebl, OCO3HAHUE TII00ATHLHOTO
XapakTepa dKOJIOTHYECKHX IMpo0iIeM;

- INIAHUPOBAHUE U OCYLIECTBICHUE JCUCTBUI B OKpPYXKaIOLIEH
Cpelde Ha OCHOBE 3HAHUS IEJNel YCTOMYMBOTO pPa3BUTHS
4eJI0BEYECTBA;

c(OpMHUPOBAHHOCTh YMEHHUS MPUMEHATH MOTyUYEHHbIE 3HAHUSA
Ui 00BSCHEHUS OMOJIOTHUECKUX TPOLIECCOB U SIBICHUM, IS
MPUHSITHS TPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKHU3HU C
Henplo  obecriedeHus: 0€30IacHOCTH CBOETO  3/I0pOBbSl U
3JI0pPOBbSl  OKPY’KaIOIIUX JIIOJIeH, COOMIOACHHUS 30pPOBOIO
o0pa3a )XKM3HH, HOPM T'PAMOTHOTO MOBEJICHUS B OKPY’KaroIIen
MPUPOIHON cpene; MMOHUMAaHHE HEOOXOUMOCTH
UCITIOJIb30BAaHUSl JIOCTHXKEHUH COBPEMEHHOM OHOJOTHHM U

GepEeKITNBOTO AKTHBHOE  HETIpHATHE  JIGHCTBHMN, TPHHOCAIAX  BDe OMOTEXHOJIOTHH JIJIS PAIlMOHAILHOTO MPUPOIOIIONIE30BAHHUS
HPOU3BOAICTEA, OKPYKaIOIIeH cpeie;
3pPEKTUBHO
% - YMEHHE MPOTHO3UPOBATH HEOJArOMPHUATHBIC YKOJIOTHICCKHE

NIEHCTBOBATH B - .
4pE3BBIYANHHBIX MOCIIEACTBHS MPEANPUHIMAEMBIX JEWCTBUM, MPEIOTBPAIIATH
CUTYaITUIX HUx;

- pacIIUpeHHe OMbITa JEATEIILHOCTH  JKOJOTHYECKON

HaIpPaBJICHHOCTH,

- OBJAJCHUE  HABBIKAMU  y4e€OHO-HMCCIICIOBATEIbCKOM,

MPOEKTHOM M COLMAIIbHON JEATEIIbHOCTH
IIK X.1. OBJaanenue YHUBEPCAJIbHBIMH peryassTUBHBIMH
BEITOIHSTE NefCTBHSIME: - chopmupoBaTH YMEHHUS pelIaTh PACUYETHHIC 3aJaud C SIBHO
O OTOBUTENLHBIE 3aJaHHON (PU3MYECKOM MOJEINbI0, HWCIONb3ysl (PU3HUYECKUE
padoTHI npu | CAMOOPTaHU3AIMS: 3aKOHBI U IIPUHIUIIBI;, Ha OCHOBE aHallM3a YCJIOBUA 3aJadyu
IPOM3BOJICTBE CAMOCTOATEIBHO OCYIIECTBIATS TI03HABATEIbHYIO BBIOMPATh (PU3UUYECKYIO MOJECNb, BBIACIATh (PU3HMUECKHUE
KaMCHHBIX PadoT. BEIMYMHBI U (OpPMYJBI, HEOOXOAMMBIE IJsi €€ PEIICHHUS,
BLIIOIHATE JIEATENLHOCTD, BBIABIIATE POOIIEMBI, CTABUTH U IPOBOJUTL PACUYETHl M OLEHUBATH PEATBLHOCTH MOIYyYEHHOIO
IOATOTOBHTENbHEe | POPMYJIMPOBATH COOCTBEHHEIC 3a/1a4K B 00Pa30BATENBHOM 3HaueHUS (PU3UYECKONW BEIMYMHEL, PEIIATh KadeCTBCHHBIE
paGoTHI IpH NEATETLHOCTH M )KU3HEHHBIX CUTYyaITUsX. 3aJ1ayy, BEICTPANUBasl JIOTUIECKH HE TPOTHBOPEUHMBYIO IIEMTOYKY
TIPOM3BOJICTBE pacCyXJeHWii C  OMOpOod Ha  H3yYEHHBIE  3aKOHBI,

MOHTaXXHBIX PabOT.

3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS.
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4. TemaTtnueckuii miian u cogepxkanue npeamera OYIL.11 buoJsiorus

HaumenoBanme Conep:xxanue yuye0OHOro marepuasa (0CHOBHoe ¥ MpodeccuoOHAIbHO-OPHUEHTHPOBAHHOE), Oo0bem | Popmupyemble
pa3aesioB U TeM JabopaTopHble H NPAKTHYECKH e 3aHATHS, PUKJIATHOH MOXYJIb (MPUA HAJTMYMH) 4acoB | KOMIIETEHUH
1 2 3 4

Paznen 1. KiteTka — cTpyKTYpPHO-(PYHKIMOHAIBbHAA €IMHUIA KMBOT0 11
Tema 1.1. OcHoOBHOE co/lep:KaHue 2 OK 2
buoaorus kak TeopeTnueckoe odyueHue: 2
Hayka. Oomas CoBpeMeHHbIE OTpaciau OMOIOTHUYECKUX 3HAHUHN. CBSA3b OMOJIOTUH C IPYTUMHU HAyKaMu: OUOXHMHUS,
XapaKTEePUCTHKA |Guodu3uka, OMoHuKa, reHoreorpadus u ap. Poxb u mecto 6nonoruu B GopMUPOBAHUU COBPEMEHHON
JKU3HU HAay4YHOU KapTHUHBI MUpa. Y POBHU OpraHU3aIMH KUBOM Matepuu. O01Ias XxapakTeprucTUKa )KMU3HU, CBOMCTBA

JKUBBIX CUCTEM. XUMHUYECKHI COCTaB KJIETOK
Tema 1.2. OcHoBHOE co/lep:KaHue 5 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 1 OK -2
¢bynkumonanbHa | Knerounas teopus (T. IlIBann, M. llneiinen, P. Bupxos). OCHOBHBIE MOI0KEHHSI COBPEMEHHOM OK -4
sl OpraHu3anus KJICTOYHOU T€OpHH. THUIIbI KJIETOYHON OpraHU3aALMK: IPOKAPUOTHYECKUN U DYKAPUOTUUECKUM.
KJIETOK OOHOKJIETOUHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHHe IPOKapUOTHUECKOH KiIeTku. CTpoeHue

IYKapHOTHYECKOH KieTkH. Heknerounslie popMbl KU3HU (BUPYCHI, OakTeprodari)

JlaGopaTopHble 3aHATHSA: 2

[TproGperenue omnbITa MPUMEHEHUSI TEXHUKH MUKPOCKOITUPOBAHUS IIPH BBHITIOJTHEHUH JTAOOPaTOPHBIX

pabor:

JlaGopaTtopHas pabota «CTpoeHue KIeTKH (pacTeHUs, )KUBOTHBIC, TPUOBI) U KJIIETOYHBIC BKIIOUEHUS

(kpaxmat, KapOTUHOUIBI, XJIOPOIUIACTHI, XPOMOTLIACTHI)»

[TonroroBka MUKpoOMpenapaToB, HAOIIOACHHE C TOMOIIbI0 MUKPOCKOIIA, BBISIBICHUE PA3INYNl MEXKIY

U3y4aeMbIMH 00beKTaMH, (POPMYIHPOBAHKE BHIBOJIOB

IIpakTnyeckune 3aHATHS: 2

Bupycubie u Gakrepuanbhblie 3a00eBanus. O01Ke TPUHLUIIBI UCIIOJIb30BAHUS JIEKAPCTBEHHBIX BEILIECTB.

OcobeHHOCTH TPUMEHEHHS aHTHOMOTHKOB. [IpencTaBienne yCTHBIX COOOIICHUH ¢ Ipe3eHTaIueH,

MOJTOTOBJICHHBIX IO MEPEYHI0 HCTOYHHUKOB, PEKOMEHIOBAaHHBIX MPEINO/IaBaTeIeM
Tema 1.3. OcHoBHoOE conepxxaHue 2 OK-1
CTpyKTypHO- Teoperuueckoe o0yueHue: 1 OK -2
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¢pyHkuuoHaabHbl | XpomocoMHas Teopust T. Moprana. CTpoeHre XpoMocoM. XpOMOCOMHBII Ha0Op KJIETOK, TOMOJIOTMYHbIE
e (paKkTopbI ¥ HETOMOJIOTUYHBIE XPOMOCOMBI, FAIUIOMIHBINA U TuIutonIHbINH Habop. Hyxiennosbie kuciotsl: JJHK,
HacjaeacTBeHHocT | PHK HaxoaeHue B KiIeTKe, UX CTpOeHHE U GYHKUIMU. MaTpU4HbIE IPOIECCHI B KJIETKE: PeTLTUKAIMS,
U OuocuHTe3 Oernka, permapaius. [ eHeTHueckuii Ko U ero CBOMCTBa

IpakTHYecKue 3aHATHS: 1

Pemenne 3aiau Ha onpeneneHne nocaea0BaTeIbHOCTH HyKJI€OTHI0B, aMUHOKHCIIOT B HOPME U B ClIy4dae

M3MEHEHUS MTOCIeA0BaTeNbHOCTH HyKIeoTHa0B JJTHK
Tema 1.4. OcHoBHOE colep:KaHue 1 OK-2
OOmen BemecTtB | Teopernyeckoe o0yueHune: 1
U nmpeBpaienue [TonsiTe MeTaboMn3M. ACCUMUIIAINS U JUCCUMUJIISIINS — JIBE€ CTOPOHBI MeTabom3Ma. Tumsr oOmMeHa
3HEpPruu B BEILIECTB: aBTOTPOQHBIN U reTepoTpodHbIH, a3poOHBINH 1 aHadpoOHBIN. [InacTuyeckuii oOMeH.
KJIeTKe ®dorocuHTE3. XEMOCHHTES
Tema 1.5. OcHoBHoOeE coepxxaHue 1 OK-2
/KusHeHHbIN TeopeTnueckoe odyueHue: 1 OK-4
OHUKJ KJIeTKH. Kiterounslii nuki, ero nepuopl. MUTO3, €ro cTaiuM U NPOUCXOAIINE IpoLecchl. buomornyeckoe
Muro3. Meiio3 3HaYeHue MUTO3a. Meiio3 u ero craauu. [loBenenune xpomocom B Meito3e. Kpoccunrosep. buonornueckuii

CMBICII MeHO03a
Paznen 2. Ctpoenne 1 pyHKUMH OPraHu3Ma 13
Tema 2.1. OcHoOBHOE co/lep:KaHue 1 OK-2
Crtpoenue TeopeTrnyeckoe o0yueHue: 1 OK -4
OpraHusma MHOroKIeTOYHbIE OPraHu3Mbl. B3aMMOCBS3b OPraHOB U CUCTEMBI OPIaHOB B MHOT'OKJIETOYHOM OpraHU3MeE.

I'omeocras opranusmMa U ero NoAACpKaHue B MPOLIECCE JKUIHEAEATEIbHOCTH
Tema 2.2. OcHoBHoOE coepxxaHue 1 OK-2
DopMbI Teopernueckoe odyueHue: 1
Pa3MHOKECHHU A ®dopMbI pa3MHOKEHHUST OpraHU3MOB. becnosioe 1 mosoBoe pasMHOKeHHE. Bupr 6ecmonoro pa3sMHOKEHUS.
OPraHu3sMoB [TonoBoe pazmHoxkeHue. ['amerorenes y xMBOTHBIX. CriepmaTorenes u ooreHes. CTpoeHue MmojoBbIX

KJIeTOK. OMI0A0TBOPEHUE
Tema 2.3. OcHoBHOE co/lep:KaHue 1 OK-2
OnTorenes TeopeTrnyeckoe o0yueHue: 1 OK -4
pacTeHuit, NunuBuayansHOE pa3BUTHE OPTraHU3MOB. DMOpPHUOTEeHE3 U ero cTaauu. [locTaMOpHOHAIBHBIN TTEPHO/I.
KMBOTHBIX H Craauu nocTPMOPHUOHATIBHOTO Pa3BUTHUS Y )KMBOTHBIX U uesoBeka. [Ipsimoe u HenpsMoe pa3BUTHE.
Ye10BeKa buonoruueckoe crapenue u cMepTb. OHTOT€HE3 paCTEHUI
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Tema 2.4. OcHoBHoOeE coepxxaHue OK-2
3akonomepHoctu | Teopernueckoe o0y4eHue: OK-4
HaCJIC10BAHUA OcCHOBHBIE IOHATHS TEHETUKU. 3aKOHOMEPHOCTH 00pa3zoBaHus rameT. 3akonsl I'. Mennens

(MOHOTMOPUIHOE U MTOJUTHOPUAHOE CKpeInBanue). B3aumoseiictBue reHoB

IIpakTnyeckune 3aHATHS:

Pemenne 3aiay Ha onpeneneHne BEpOATHOCTA BOSHUKHOBEHHUSI HACIIECTBEHHBIX IPU3HAKOB ITPXU MOHO-,

TTU-, TOJIMTHOPUIHOM M aHAJIU3UPYIOIIEM CKPEIIMBaHNUHU, COCTABICHUE TeHOTUITUYECKIX CXEM

CKpELIMBAaHUS
Tema 2.5. OcHoBHOE coiep:KaHue OK-1
Cueniennoe Teopernueckoe odyueHue: OK-2
HacJieTJ0BaHue 3akonsr T. MopraHa. CuenieHHO€E HacJIeJI0BaHUE I'€HOB, HapyHIeHUE CHEIIJICHU. Hacnenosanue
INPU3HAKOB IPU3HAKOB, CLHCIUICHHBIX C ITIOJIOM

IIpakTHYeckHe 3aHATHA:

Pemienue 3agau Ha onpeieeHUE BEPOSITHOCTY BO3SHUKHOBEHHS HACJIEICTBEHHBIX PU3HAKOB MPHU

CLEIIJICHHOM HacJIeIOBaHUH, COCTaBICHUE TEHOTUITNYECKUX CXEM CKPEIINBAHUS
Tema 2.6. OcHoBHOE co/lep:KaHue OK-1
3akonomepHocTH | TeopeTHueckoe o0yueHue: OK -2
U3MEHYMBOCTH W3MeHYMBOCTh IPU3HAKOB. BUABI N3MEHYMBOCTH: HACIIEACTBEHHAS] U HEHACIIEICTBEHHAS. 3aKOH OK -4

TOMOJIOTUYECKHX PSAIOB B HaciencTBeHHo n3meHnunBocty (H.M. BaBunos). MyrtannonHas tTeopust

M3MEHYMBOCTH. Buapl MyTanuii u npuuuHbl UX BO3HUKHOBeHUs. Kapuotun uenoseka. HacneactBenHbie

3a00JieBaHUS YelloBeKa. | eHHbIE U XpOMOCOMHBIE 00JIe3HU YeoBeKka. boje3Hu ¢ HacneICTBEHHON

MPEAPACIIONOKEHHOCTHI0. 3HAUEHUE MEAUIIUHCKON T€HETUKU B MPEJOTBPAILICHUH U JICUCHUT

TeHETHUYECKUX 3a00JIeBaHHI YeIoBeKa

IIpakTHYeckHe 3aHATHSA:

Pemienue 3agau Ha onpeiesieHUE TUTIA My TAIlUKU MPU Nepeadye HACIEACTBEHHbBIX MPU3HAKOB, COCTaBICHUE

TEHOTUIMYECKUX CXEM CKpeIIUBaHUs
KonTpoabHas
paGora Knerka. Ctpoenne u pyHKIIMU opraHu3Ma.
Paznen 3. Teopusi 3BoIIOIMHA
Tema 3.1. OcHoBHOE co/lep:KaHue OK-2
HUcropus TeopeTnueckoe ofydenune: OK-4
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3BoJIOMOHHOrO0 | [TepBbie sBomonmonnsle kKoHuenuu (K.b. Jlamapk, K.JI. Broddon). DBomonuonnas treopus Y. lapBuna.
YUYeHHS. CuHTreTnueckasi TEOpHsl SBOJIIOIIMY U €€ OCHOBHBIE MIOJIOKEHU.
Muxpossoarouus | Mukpossosonus. [lomynsanus kak aneMeHTapHas €IMHULIA dBOIIOLMH. ['eHeTHYeCKne OCHOBBI HBOJIIOLIUN.

OneMeHTapHbIe (aKTOPHI BOMIONMU. EcTeCTBEHHBINH 0TOOP — HANIPABISAIOMINN (PAKTOP IBOJIIOLIUH.

BunoobpazoBanue Kak pe3yiabTaT MUKPO3BOIIOLUU
Tema 3.2. OcHoBHoOeE coepxxaHue OK-2
MakposBoaonust | TeopeTuueckoe odyueHue: OK -4
. BosnukHoBenune | Makpossoronus. PopMbl 1 OCHOBHBIE HampasiieHus MakposBosronuu (A.H. Ceepuos). ITytu
U pa3BUTHE JTOCTIDKEHHST Oroiornyeckoro nporpecca. Coxpanenue 6nmopasHooOpasus Ha 3emiie.
KU3HU Ha 3emiie | [urmoTe3sl ¥ TEOPHH BO3HUKHOBEHHUS JKM3HU Ha 3emute. [TosBIICHHE MTEPBBIX KJIETOK W MX BOJOIHSL.

[TpokapuoTsl ¥ 3ykapHoThl. [IporcCX0XkaEHNE MHOTOKIIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX

LApPCTB DYKapHOT
Tema 3.3. OcHoBHoOeE coepxxaHue OK-2
Ipoucxoxaenneu | Teoperndeckoe o0yqeHue: OK-4
eJIOBeKa — AHTpoOMoJIOTHs — HayKa 0 uenoBeke. CucTeMaTHYeCcKOe MOoJI0KeHHE yenoBeka. CXOJCTBO U OTIUYUS
aHTpPONOreHe3 YeJI0BEKA € )KMBOTHBIMHU. OCHOBHBIE CTaIUN aHTPOIIOTEHE3a. DBOJIIOLMS COBPEMEHHOT'O YEJIOBEKA.

UYenosedeckue pacsl ¥ X EAMHCTBO. Bpemst U yTH pacceseHus 4eaoBeKa 110 IJIaHEeTe.

[IpucnocobaeHHOCTh YenoBeKa K pa3HbIM YCIOBUSM CpEJIb
Pazgea 4. Ikojorus
Tema 4.1. OcHoBHOE co/lep:KaHue OK-1
JIkoJiornyeckue | Teopernueckoe o0ydeHuHe: OK -2
(hakTophbI M Cpenpl 0OMTaHKs OPraHU3MOB: BOIHASI, HA3EMHO-BO3YIIIHAs, IOYBEHHAs, BHYTPHOPTaHM3MEHHAs. OK -7
CPCAbI *)KU3HU OU3UKO-XUMUYECKHE 0COOEHHOCTH cpell 00MTaHusl opraHu3mMoB. [Iprucnoco0ieHns opraHu3MoB K KU3HU B
Iomynsiust, pasubix cpenax. [lonsTue sxonorudeckoro (axropa. Knaccudukarms skonornueckux (paxropos. [IpaBuio
coodurecTna, muaumyMma 1O. JIn6uxa. 3akon TonepantHoctu B. Illendopaa
IKOCHCTEMBI DKOJIOTHYECKAs XapaKTCPUCTHUKA BUAA U ITOITYJISILAN. DKoJIornuyecKas HUIIA BUIA. DKOJIOTHUECKUE

XapakTepucTHKH nomyssinuu. CooluiecTBa M SKOCHCTEMBbl. brolieHo3 1 ero ctpykTypa. CBsI3u MeX1y
opranuzMamu B 0uoreHo3e. CTpyKTypHBIE KOMITOHEHTBI KOCUCTEMBI: MPOIYLIEHTHI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BEIecTB U MOTOK HEPTUH B dKocHcTeMe. Tpoduueckue ypoBHH

IIpakTnyeckune 3aHATHSA:
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Tpoduueckue nenu u cetn. OCHOBHBIE MIOKA3aTENN YKOCUCTEMBI. bruomacca u mpoayKius. DKOJIOTHYECKUe

OUpaMU/Ibl yuces, OMoMacchl U dHepruu. [IpaBuiio nupaMuisl SHEPTrum.
Pemienne npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUH 110 IIEPEHOCY BEILECTBA U DHEPIUU B
IKOCHUCTEMAX C COCTaBJIEHUE TPOPUUECKUX LIeTIel U MUpaMu OMOMAacChl U YHEPTUN

Tema 4.2.
buocdepa -
riaodaabHasi
JKO0JIOrHYeCcKas
cucrema.
Bausinue
AHTPONMOTreHHbIX
(paxkTopoB Ha
onocdepy.
Bausinmne
COIHAJBLHO-
3KO0JIOTHYECKHX
(¢akTopoB Ha
310pOBbeE
YeJI0BeKa

OcHoBHOe conep:kaHne

Teopernueckoe o0yueHue:

Bbuocdepa — xxuBast o6o10uka 3emu. Pazsutue npencrasienuii o 6uocdepe B Tpynax B.M. Bepuanckoro.

Ob6nactu 6uocdepsl U ee KOMIOHEHTHI. JK1BOe BemecTBo 6uocdepsl U ero QyHKIIHH.
3aKOHOMEPHOCTH cyliecTBOBaHMs Orocgepbl. OcobeHHocTr 6rochepsl Kak r100aNbHOM YKOCUCTEMBI.
Jlunamudeckoe paBHoBecHue B Orocdepe. KpyroBopoTsl BemecTB 1 OMOre0XUMUYECKUE IIHKIIbI.
I'moGanbHbIe HKOTOTHYECKUE TPOOIEMBbI COBPEMEHHOCTH.

AHTpONOreHHbIE BO3ICHCTBHS Ha Onocdepy. 3arps3HeHus Kak BUJI aHTPOIIOTEHHOTO BO3JICHCTBHUS.

AHTponoreHHble Bo3/ieicTBUs Ha aTMochepy. Bo3nerictBust Ha ruapochepy. BoznerictBust Ha mutocdepy.
AHTpPOIIOT€HHbIE BO3/ICHCTBUS HAa OMOTHYECKHE COO0IIeCTBa. YTIIyOJIEHHO U3y4aloTCs OTXO/Ibl, CBSI3aHHBIE

C ompeereHHON mpodeccreil/cCeuanbHOCThIO. 3T0POBhE U €T0 COCTaBIIsIoNIHe. DaKTOpPHI,
MOJIOKUTEIBHO U OTPHUILIATEIHHO BIUSIONINE HA OpraHu3M uesoBeka. [Ipo0iemMa TeXHOTeHHbBIX
BO3/ICIICTBUII Ha 310pPOBbE YEIOBEKA (JEKTPOMArHUTHBIE MOJIsI, OBITOBAsI XUMHUS, U30BITOYHBIE IIIYMBI,
paauanus 1 T.1.). AanTtanus opranu3Ma 4esoBeka K paktopam okpyskaromie cpeasl. [TpuHummb
dbopMupoBaHus 310poBbecOeperaroniero nopeAaeHus. Guznyeckas akTUBHOCTh U 3/10POBbE.
bruoxumuueckre aciekThl paliMOHAIbHOTO TUTAHUS

IIpakTHYeckHe 3aHATHSA:

[Ipaktrueckoe 3ansiTue «OTXOIBI MPOU3BOJICTBA»

JlabopaTopHble 3aHATHS:

JlaGopatopHasi paboTa Ha BEIOOD:
3. JlaGoparopnas paboTa «YMCTBEHHAsE pabOTOCTIOCOOHOCTHY
OBnazieHue METOIaMH OTIPEICIICHHS TIOKa3aTesiel yMCTBEHHOM pab0TOCTIOCOOHOCTH, OOBSICHEHHE
MOJTyYEHHBIX PE3YyJIbTaTOB U (POPMYJIUPOBAHKE BHIBOIOB (MMMCHbMEHHO) C UCIOJIb30BAHUEM HAYUHBIX
MIOHATHH, TEOPHUIl U 3aKOHOB
4. JlabGopaTtopHas pabota «Brnusane abnotndeckux (GakTOpoB Ha YeIoBeKa (HU3KHE U BHICOKHE
TEeMITepaTypPhl)»

OK-1
OK-2
OK -7
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N3ydeHne MeXaHU3MOB aaNTaluy OPraHUu3Ma 4eJIOBEKa K HU3KUM U BBICOKUM TEMIIEpAaTypaM U
00BSICHEHHUE MOYYEHHBIX PE3YIbTATOB U (POPMYIMPOBAHNE BHIBOJIOB (TMCHMEHHO) C HCIIOJIB30BaHUEM
HAy4HBIX [IOHATHUM, TEOPUHI U 3aKOHOB

KonTtpoabnas 1
TeopeTnueckue acCeKThl SKOJIOTUI
padora
IIpodeccnoHabHO-OPUEHTHPOBAHHOE CO/lePKaAHUE (COAepPKaHue PUKJIATHOTO MOYJIf)
Pazgen 5. buoJjgorus B ;KM3HU 2 OK-1
Tema 5.1. OcHoBHOE co/lep:KaHue 1 OK -2
Buorexnosiornu B | TeopeTnueckoe coaepkaHue: OK -4
JKM3HM KaXKI0T0 BuoTexHonorus kak Hayka u Ipou3BoACTBO. OCHOBHBIE HAIIPABICHHUS COBPEMEHHON OMOTEXHOIOTHH. 1K ...
Metonbl OnorexHonoruu. OOBEKTH OMOTEXHOIOTHH. DTHKA OMOTEXHOJIOTUYECKUX U TCHETHUECKUX
IKCIIepuMeHTOB. [IpaBuia morcka u aHanM3a OMOIKOIOTHYeCKON NHGOPMAITUU U3 PA3IUYHBIX HCTOYHUKOB
(Hay4Has 1 yueOHO-Hay4YHas JINTepaTypa, CPeICTBA MAacCOBOI HH(pOpMAIuH, ceTh HTEpHET U Ipyrue)
Tema 5.2. OcHoBHoOeE coepxxaHue 1 OK-1
buorexHosornu | [IpakTu4ecKue 3aHATHS: 1 OK -2
H TEXHUYCCKHE PasBuTre GUOTEXHOJIOTU ¢ IPUMEHEHUEM TEXHHUYECKHUX CUCTEM (OMOMHKeHepusi, OMOMH(OpMATHKA, OK -4
CHCTEMBI OMOHHKA) ¥ MX IPUMEHEHHUE B )KU3HU YeJIOBEKa, TOUCK M aHAIN3 HHDOPMALUK U3 PA3INYHBIX HCTOYHHKOB IK ...
(HayuyHas ¥ yaeOHO-Hay4YHas JTUTEpaTypa, CpeaCcTBa MaccoBOr nHpopmaluu, ceth IHTEpHET U ipyrue)
Ketficpl Ha aHAN3 HHPOPMALIUU O PA3BUTUU OMOTEXHOJIOTUIN C MPUMEHEHHEM TEXHUYECKUX CUCTEM (10
TPYIIIaMm)
IIpome:kyTouHas 1
aTTecTamus mno 3a4er
AUCHHITHHE
Bcero: 36
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