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Pabouas nporpamma yue6Horo npeamera OVYII1.08 buonorus pazpadborana Ha
OCHOBE TpeOOBaHUI:

denepanbHOro TOCYJApPCTBEHHOTO O0pa30BaTEIbHOIO CTaHAApPTa CPEIHEro
o0miero oOpa3oBaHusi, YTBEPKIESHHOTO MPHUKa3oM MHHHCTEPCTBA 00pa30BaHUs U
Hayku Poccutickoit @enepannu ot 17 mast 2012 r. Ne 413 (nanee — ®I'OC COO);

denepanbHOTO TOCYJAPCTBEHHOTO 0O0pa30BaTEIBHOTO CTaHAApTa CPEIHETO
npodeccuoHabHOr0 00pazoBanus 1o npodeccuun 35.01.28 Mactep cToyIsIpHOTO U
MeOENbHOTO  MPOM3BOJCTBA,  YTBEPXKACHHOTO  MpHKa3oM  MuUHHUCTEpCTBa
npocBeleHust Poccutickoit @eaeparuu ot 25.07. 2022 r. N 606 (manee — ®I'OC
CII10),

¢ ydyetroM nonoxeHuit denepanibHO 00pa3z0BaTEIBLHON MPOrpPaMMbl CPEIHETO
o0miero oOpa3oBaHMsI, YTBEP)KICHHOW MpHKazoM MUHHCTEPCTBA MPOCBEUICHHUS
Poccuiickoit ®epepaunn ot 18.05.2023r. Ne 371, ¢ yderoM mnoxy4aeMoi
npodeccuu.
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1. ITosicHUTEJbHAS 3aNIMCKA Y4eOHOTro nmpeaMerta «buoJsorus»

PaGouas nporpamma yue6Horo npeamera OVYII.08 buonorus pazpaborana Ha
OCHOBE TpeOOBaHMIA:

denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro
o0miero oOpa3oBaHMsl, YTBEPKIECHHOTO MPUKa3oM MHHHCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoit @eaepaunn ot 17 mas 2012 r. Ne 413 (manee — I'OC COO),

denepaibHOM 00pa3oBaTEIBLHON TPOrpaMMbl CPEIHETO O0IIEro 0Opa3oBaHus,
YTBEPKIAECHHOM NprKa3oM MuHucrepcrBa npocsenienns Poceuiickon @enepanuun
oT 23.11.2022 Ne 1014,

denepaabHOr0 rocyJapCTBEHHOTO 00pa30BATENbHOTO CTaHJApTa CPEIHEro
npodeccuoHabHOr0 00pazoBanus 1o npodeccun 35.01.28 Macrep cToJIsIpHOTO U
MEOENbHOTO  MPOW3BOJCTBA,  YTBEPXKACHHOTO  MpHKa3oM  MUHHUCTEpCTBa
npocsenienust Poccuiickoit deaepammu ot 25.07. 2022 Ne 606 (manee — ®I'OC
CIIO), ¢ yuerom nosydaemMon mpodeccum.

PaGouas nporpamma yue6Horo npeamera OVYI1.08 buonorus siBisieTcst 4aCThIO
o01eo0pa3oBaTeNpbHOrO HUKIa (00s13aTeNbHbIE y4yeOHbIE MPEAMETHI) OCHOBHOM
npoecCuOoHaNBHON 00pa30BaTEIbHON MPOTrPAMMBI CPEAHETO MPOPECCUOHATBHOTO
oOpa3oBaHUsI — TMPOTrpaMMbl TMOJTOTOBKM KBAIU(PHUIIMPOBAHHBIX PpadOYHX,
ciyxkamux (mpanee — I[IIKPC) mo mpodeccun 35.01.28 Mactep cTONSIpHOTO U
MeOeIbHOTO MPOU3BO/ICTBA

Peanmzamus comepxaHusi y4eOHOTO IMpeaMeTa MpeAroaraeT coOIoIeHne
NPUHLINIIA TPEEMCTBEHHOCTH MO0 OTHOUICHHIO K COJEpKaHUIo Kypca buoiorus Ha
CTYNIEHH OCHOBHOro 001ero odpa3oBaHusi. B To ke BpeMsa ydeOHbIM mpenmMer
OVIL.11 buonorus mis mnpodeccHoHaTbHBIX 00pa30BaTEIbHBIX OpTraHU3AIMMA
001a1aeT CaMOCTOSTETLHOCTBIO U IIETBHOCTBIO.

PaGouass mporpamma yuebHoro mpeamera OVYIL.08 buonorus wumeer
MEXIIPEIMETHbIE CBSI3M C 00Ie00pa30BaTENbHBIMU  yYEOHBIMU TpEAMETAMU
Xwumus, buonorus, ObX, Matemarnka u npodecCHoHaILHBIMU JTUCIUIUTHHAMUA
OINIL.02 OcHoBel cTpoutTenbHoro MarepuangoBeneHus, OIII.07 OcHoBbI
AIIEKTPOTEXHUKH C MPABUIAMU OXPaHbI TPY/a.

N3yuenne yueOnoro mnpenvera OVIL.O8  buonorus 3aBepiiaercs
MIPOMEKYTOUHOM aTrTectanueit B popMe TudPpepeHInpoBaHHOTO 3a4eTa B paMKax
ocBoenust [ITTKPC na 6a3e ocHOBHOTO 00111€TO 00pa30BaHUS.

Conepxanue mporpaMmbl  oOmieodpazoBarensHoro mnpeamera OVYII.08
buosnorusa HanpaBiIeHO HA TIOCTUKEHUE CIEAYIOIIEH 1EITH:

dbopMHpoOBaHUE y CTYACHTOB MPEACTABICHHS O CTPYKTYPHO-(PYHKITMOHAIBHON
OpraHW3alliy JKUBBIX CHCTEM PA3HOTO paHTa KaK OCHOBBI NMPHUHSATHS PEIICHHUH B
OTHOIIEHUN O0BEKTOB KUBOW PHUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIHSIX.

OcBoenne kypca OVYIL.O8 buonorus mpeanonaraer peuieHHE CIEAYIOIINX
3a/ay:



1) chopmupoBaTh MOHMMAHHE CTPOEHHUS, MHOIooOpa3usi U OCOOCHHOCTEH
JKUBBIX CHCTEM PAa3HOTO YPOBHS OpraHW3allid, 3aKOHOMEPHOCTEH IPOTECKAHUS
OMOJOrMYECKUX MPOLECCOB U SIBJICHUI B OKPYXKAIOIIEH Cpejie, UETOCTHON HayYHOU
KapTUHBI MUPA, B3aUMOCBSI3H W B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS OMNPENEIATH >KUBBIE OOBEKTHI B MPHUPOC; MPOBOIUTH
HAOJTFOICHUS 332 SKOCUCTEMAaMHM JIJISl BBISBICHUS €CTECTBEHHBIX W aHTPOIIOTCHHBIX
W3MECHEHHH, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIOACHUH,

3) cdopmupoBaTh HaBBIKM MPOBEICHUS MPOCTEUIINX OHOJIOTUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUN C COONIIOACHUEM TpaBUi 0OE€30MacHOTro
oOpaiteHus ¢ 00beKTaMu U 000pyA0BaHUEM;

4) pa3BUTh YMEHHUS UCIIOJIB30BaTh HH(GOPMAINIO OMOJOTUYECKOTO XapaKTepa
U3 Pa3IMYHBIX UCTOYHHUKOB;

5) chopMupoBaTh YMEHUS TPOTHO3UPOBATH MTOCJIEICTBHS CBOEH JIEITEIIbHOCTH
10 OTHOIIICHUIO K OKPYKAIOIIeH cpefie, COOCTBEHHOMY 3710POBBIO; 000CHOBBIBATH U
co0r01aTh MephI TPOGUIAKTUKY 3a00ICBaHUM.

6) copmupoBaTh MOHHMAHUE 3HAYUMOCTH JOCTI)KCHHUM OHMOJOTHYECKOM
HAyKAd W TEXHOJOTHA B TIPAKTUYECKOW JESITCIBHOCTH YEIIOBEeKa, pPa3BUTHU
COBPEMCHHBIX MEAMITMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTHH.

e Jlnsa uzyuenus npeamera OVYI1.08 «buonorus» Ha 6a30BOM ypOBHE CPEITHETO
obmero oOpa3oBaHus OTBOAMTCA 36 YacoB, B TOM uyucie 1 yac Ha
podecCuOoHaNbHO-OPUEHTUPOBAHHOE CO/IEPIKAHUE.

* Usyuenume yuebHoro mnpemmera OVYIL.08 «buomorus» 3aBepiraercs
MPOMEXKYTOUHOM aTTecTanue B dopme auddepeHrupoBaHHOTO 3a4éTa B
pamkax ocBoenus [IIIKPC na 6a3ze ocHOBHOTO 00111€T0 00pa3oBaHus.

2.Coaep:xxanue y4eOHOI0 npeamera:
Pazgea 1. KileTka — cTpyKTYpHO-PYHKIMOHAJIBLHAS ¢IUHULA dKUBOTO
Tema 1.1. Bbuosiorus kak Hayka. O01asi XapaKTepUCTHKA KU3HU.
CoBpeMeHHbIE OTpaciii OHOJOrMYecKux 3HaHUM. CBA3b OUONOTUMU C APYTHMMH
Haykamu: Ouoxumusi, 6uodpusuka, OMoHuka, reHoreorpadus u np. Poab u mMecto
Oouonorun B (POPMUPOBAHUM COBPEMEHHOW HAyYHOM KAPTUHBI MHpA. YPOBHH
OpraHu3aluu *XuBoi Marepuu. OO0IIast XapaKTEepUCTHKA KU3HU, CBOMCTBA >KUBBIX
cUcTeM. XUMUYECKUN COCTaB KJIETOK.
Tema 1.2. CTPYKTYPHO-(PYHKIIMOHAJILHAS OPTaHU3AIUA KJIETOK.
Knerounas teopus (T. lIBann, M. neitnen, P. BupxoB). OcHOBHBIE MONOXKEHUS
COBPEMEHHOW  KJIETOYHOM  TEOpUM.  THUNBl  KIETOYHOW  OpraHU3aluu:
MPOKAPUOTUYECKUNA U DyKapuoTHYecKui. OJHOKIETOUYHBbIE M MHOTOKJIETOYHBIE
opranu3mMbl. CTpoe€HHE MPOKAPUOTUYECKON KIeTKH. CTpoeHue 3yKapHOTUYECKON
kieTku. Heknerounsie popmbl Ku3HU (BUPYCHI, OakTepruodari)
Jlabopatopuble 3ansaTus: [[pruoOpereHne onbiTa NPUMEHEHUS] TEXHUKH
MUKPOCKOIIMPOBAHUS MTPH BBIITOJIHEHUH JIAOOPATOPHBIX padoT:
1. JIaGopatopnas pabota «CTpoeHue KieTku (pacTeHus, JKUBOTHBIE, TPUOBI) U
KJIETOYHBIE BKIIFOUEHHUS (KpaxMmaJ, KapOTUHOUIbI, XJIOPOILIACTHI,
XPOMOILIACTHI)»



[ToaroToBKka MHKpOIIpENapaToB, HAOJIIOJEHUE C IOMOIIbI0 MHUKPOCKOIA,

BBISIBJICHUC Pa3U4Mil MEXIy U3yJaeMbIMH OOBbeKTamMu, (hopmMyiIupoBaHue
BBIBOJIOB.
IIpakTuyeckue 3ausaTus: BupycHple n OakrepuanbHbie 3a0oieBanms. OOmme
MPUHIUIIBL UCTIOJIB30BAHMS JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHUS
anTuOMoTHKOB.  IlpeAcTaBieHWe yCTHBIX COOONIICHWH C  TIpE3eHTAIUEH,
MTOJATOTOBJIEHHBIX IO MTEPEYHI0 HCTOYHUKOB, PEKOMEHJOBAHHBIX MPENOAABATEIEM

Tema 1.3. CTpyKTYpHO-(PYHKIIMOHAJIbHbIE (PAKTOPBI HACJIEACTBEHHOCTH

XpomocomHas Teopusi T. Moprana. CtpoeHre XpoMOCOM. XPOMOCOMHBII
HAa0Op KJIETOK, TOMOJIOTUYHBIE M HErOMOJIOTHYHBIE XPOMOCOMBI, TalUIOWIHBIA U
muronaaei Habop. Hyxkneuwnossie kucnotel: JJHK, PHK Haxoxnenue B KieTke,
UX cTpoeHue U QyHKIMU. MaTpuU4HbIe TPOLIECCHI B KJIETKE: peIUIUKAIMs, OMOCHUHTE3
Oenka, penaparys. 'eHeTHYeCKH KO ¥ €ro CBOMCTRBA.

IIpakTuueckne  3ausaTusi:  Pemenue  3amady Ha  ONpENEIICHUE
MOCIIEIOBATEILHOCTH HYKJIEOTHIOB, aMUHOKHCJIOT B HOPME U B CJIy4ae U3MEHEHUSA
MIOCJIEN0BATENBLHOCTH HyKIIeoTua0B JIHK
Tema 1.4. O6MeH BellecTB U NpeBpallieHHe JHEPTUHU B KJIETKe.

[TonsiTue MeTaboIU3M. ACCUMIIIALINS U TUCCUMUIISAIINS — ABE CTOPOHBI
MeTrabonu3ma. Turbl 0OMEHa BEIIEeCTB: aBTOTPO(PHBIN U reTepOTPOPHBIN,
a’poOHbIN U aHadpoOHBIH. [InacTuyeckuit oomeH. @oTocunTe3. XeMOCUHTE3
Tema 1.5. ’KuzHeHHbI HUKJI KJIeTkH. MuTo3. Meiio3

Knerounslit nuki, ero nepuoasl. MUTO3, €ro CTaluu U MPOUCXOASAIINE MPOLIECCHI.
buonornueckoe 3naueHne Mutosa. Meios u ero craauu. [loBenenue Xxpomocom B
Mmeno3e. KpoccuHrosep. bronornueckuii CMbICT MeH03a

Pazgen 2. CTpoeHue U pyHKIIMHA OPraHu3Ma

Tema 2.1. CTpoeHue opranusma

MHOroKiIeTOYHbIE OpraHN3Mbl. B3aMMOCBSI3b OPraHOB U CUCTEMBI OPTaHOB B
MHOT'OKJIETOYHOM Opranusme. ['omeocras opranusma u ero rnoaaepxaHue B
MPOLIECCE KUBHEACATETLHOCTH

Tema 2.2. ®opMbl pa3MHOKEHUSI OPraHU3MOB

dopMbI pa3MHOKEHHUS OPraHU3MOB. becnosioe u mojioBoe pa3sMHOKXEeHHE. Buibl
oecnosioro pasmuoxkeHnus. [TomoBoe pazmMHokeHHE. ["ameToreHes y >KkUBOTHBIX.
Cnepmatorenes u oorene3. CTpoeHue MoJjaoBbIX KiIeToK. OMI010TBOPEHHUE.

Tema 2.3. OHTOreHe3 pacTeHuil, ’KUBOTHBIX U Y€JI0BEKa

NHnuBuayaibHOE pa3BUTHE OPraHU3MOB. OMOPHUOTEHE3 U €T0 CTauHu.
[TocTambOpronanbHbIN iepuoa. CTaauu mocTIMOPHOHAIIBHOTO Pa3BUTHS Y
JKUBOTHBIX M 4YesnoBeka. [Ipsamoe u HenpsiMoe pa3Butue. buosornueckoe crapeHue
U cMepTb. OHTOTE€HE3 PAaCTEHUM.

Tema 2.4. 3aKOHOMEPHOCTH HACJIEAOBAHMS

OCHOBHBIE NMOHATHS TEHETUKHU. 3aKOHOMEPHOCTH 00pa30BaHus raMmeT. 3akoHsbl [
Mennenst (MOHOTHOPUIHOE U MOJUTUOPUIHOE CKpelrBanue). BzanmopaeiicTeue
T'€HOB.



IIpakTHyeckue 3aganus: PenieHue 3a1a4 Ha OnpeiesIeHue BEPOSITHOCTH
BO3HMKHOBEHUS HACJIEACTBEHHBIX TPU3HAKOB MPU MOHO-, U-, IOJUTHOPUIAHOM U
aHAIM3UPYIOIIEM CKPEIIMBAHUY, COCTABICHUE TEHOTUIINYECKUX CXEM
CKpEIIMBaHUs

Tema 2.5. CuenjieHHOe HacJIeJ0BAHUE PU3HAKOB

3akonsl T. Moprana. CienyieHHOe Hacae10BaHue T€HOB, HAPYLIECHUE CLICTUICHHUS.
HacnenoBanue Npu3HAKOB, CLETUIEHHBIX C ITOJIOM.

IIpakTHyeckue 3aganus: PenieHue 3a1a4 Ha onpeesieHue BEPOSITHOCTH
BO3HMKHOBEHUS HACJIEACTBEHHBIX ITPU3HAKOB MPU CLUEIJIEHHOM HACJIEJOBAaHUH,
COCTABJICHHE T€HOTHITMYECKUX CXEM CKPEIIMBAHUS

Tema 2.6. 3aK0HOMEpPHOCTH H3MEHYNBOCTH

N3MeHYnBOCTh NMPU3HAKOB. BUIbI N3MEHYMBOCTH: HACJIEICTBEHHAS U
HEHACJEACTBEHHAsA. 3aKOH T'OMOJIOTHYECKHX PSJ0B B HACIIEACTBEHHON
n3meHunBocty (H.W. BaBuiioB). MyTannoHHas Teopust U3MEHYUMBOCTH. Bupbl
MyTallll U IPUYMHBI UX BOZHUKHOBEeHUA. Kaprorun uyenoseka. Hacnencteennsie
3a00JieBaHus YesoBeKa. | eHHble U XpOMOCOMHBIE 00JIE3HH yesnoBeka. bonesnu ¢
HACJICICTBEHHOM MPEAPACIIONOAKEHHOCThIO. 3HAYEHNE MEAUIIMHCKON T€HETHUKH B
IPEeIOTBPALICHUH U JICYEHUU T'€HETHUECKHUX 3a00JIeBaHMIl UyeloBeKa.
IIpakTHyeckue 3ansaTus: PereHne 3a1a4y Ha ONpeeIeHUE TUITA MyTaluu IIPpU
nepeaaye HaclaeICTBEHHBIX IPU3HAKOB, COCTaBICHUE T€HOTUITUYECKUX CXEM
CKpELIUBaHUS.

Konrpoabnas padora «Kierka. CtpoeHue u GyHKIMH OPraHU3Ma.»

Paznen 3. Teopus 3BoIOINM.

Tema 3.1. UcTopusi 3BOJIOUMOHHOTO YueHusi. MUKPOIBOJIIOLMS.

[TepBbie sBomtonmonHbie koHEenuuu (XK.b. Jlamapk, XK.JI. brodhdon).
OpomounoHHas teopust Y. JlaperHa. CHHTETHUYECKAs TEOPUS IBOJIFOLUU U €€
OCHOBHBIE TIOJIOKECHHS.

MukposBosonus. [lomynsauusa kak dJieMeHTapHasi €JUHULA SBOJIIOLUU.
['eHeTHYeCKHE OCHOBBI HBOJIIOLIUU. DJIeMEHTapHbIE (DaKTOPHI IBOJIOLIUH.
EcrectBenHbIi 0TOOp — HampaBstomui pakTop sBoIONMH. Bunoobpa3oBanue
KaK pe3yJIbTaT MUKPOIBOJIIOLUH.

Tema 3.2. MakpossoJironusi. Bo3HuKkHOBeHNe M pa3BUTHE KU3HU Ha 3emuie.
MakpoaBostorusi. DopmMbl 1 OCHOBHBIE HarpaBiieHUs: MakposBomouu (A.H.
CesepruioB). [lytu noctmkenus: 6buonorudeckoro mporpecca. CoxpaHeHue
Ooropa3zHooOpasus Ha 3emIe.

['unore3sl 1 TEOpUM BOZHUKHOBEHUS kKU3HU Ha 3emuie. [losiBiieHrne MepBhIX KIETOK
1 ux 3Bomouus. [Ipokapuotsl u 3ykapuoTsl. [IporcxoxaeHrne MHOMOKIETOYHBIX
OpraHu3MoB. BO3HMKHOBEHHE OCHOBHBIX LIAPCTB DYKAPUOT.

Tema 3.3. IIpoucxoxkaeHue 4eJI0BEKA — AHTPOINOTeHe3.

AHTpomnosorus — Hayka o yenoBeke. CHucTeMaTnyecKkoe MOJIOKEHUE YETI0BEKA.
CXO0JCTBO M OTJINYMS YEJIOBEKA C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOT€HE3A.
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DBOJIIOLIMS COBPEMEHHOI0 YeloBeKa. YenoBeueckue pachl U X €JUHCTBO. Bpems
Y IIyTH pacceseHus YesioBeka 1o mianere. [IpucrnocobieHHOCTh YenoBeKa K
Pa3HBIM YCIOBUSIM CPEIbI.

Paznea 4. IxoJiorust

Tema 4.1. Ixosornueckne paxkropsl U cpensbl kusuu. lHonyasauus,
€000111eCTBA, IKOCHCTEMBI.

Cpensl oOuTaHMsI OPraHU3MOB: BOJHAS, HA3EMHO-BO3TyIIIHAS, IOYBEHHAS,
BHYTpHOpraHu3MeHHas. OU3NKo-XUMHUUECKHE OCOOCHHOCTU Cpe/l OOUTaHUS
opranu3MoB. [IpucnocoOeHnst Opranu3MoB K KU3HH B pa3HbIX cpenax. [lonsrue
sKoorudeckoro gakropa. Kinaccubukamnms sxonorudeckux paxropos. [Tpasuio
muHumyMa 0. JIubuxa. 3akon TonepantHoctu B. lllendopaa. Dxonornveckas
XapaKTEPUCTHKA BUJA U TIOMYJISAIIAN. DKOJOTHYECKAsl HHUIIIA BHIa. DKOJIOTHUSCKHE
XapakTepucTuku nomyiasaiuu. CooOliecTBa u 3KOCUCTEMBI. brolieHo3 u ero
cTpyktypa. CBs3u MEXIy opraHu3MaMu B OnorieHo3e. CTPyKTypHBIE KOMITOHCHTBI
AKOCUCTEMBI: IPOAYIICHTHI, KOHCYMEHTHI, peayIleHThI. KpyroBopoT BemecTs u
MOTOK PHEPruM B 3KocucteMe. Tpoduyeckrue ypoBHH.

IIpakTuueckue 3ausiTusi: Tpoduaeckue nenu u cetn. OCHOBHBIE TIOKA3aTeTN
skocucTeMbl. buomacca v mpoayKius. IKOJIOTUYECKUE MUPAMUIBI YUCE,
ouomaccel 1 3Heprun. [IpaBuiio nupamuabl Y3Hepruu.PeneHne npakTuKo-
OpPHEHTHPOBAHHBIX PACUCTHBIX 3aJaHHH 11O TIEPEHOCY BEIIECTBA U YHEPTUU B
HKOCUCTEMAX C COCTaBlieHNE TPO(PHUECKUX 1IeTel U mupamMu OnoMacchl U
DHEPTHUH.

Tema 4.2. buocdepa - rinodaabHasi IKOJIOrHYECKas cucremMa. Biansinue
AHTPONOreHHBbIX (AKTOPOB Ha Ouochepy. BiansiHue coUaIbHO-
IKOJIOTHYECKHUX (PAKTOPOB HA 310POBbE YejioBeKa. buocdepa — xuBas
obonouka 3emnn. Pazsutue nipeacrasnenuii o buocdepe B Tpynax B.U.
Bepnaackoro. O6nactu 6uocdepbl U ee KOMIOHEHTHI. JKHUBOE BEIIECTBO
ouocdeps! 1 ero GyHKIMU. 3aKOHOMEPHOCTH CYIIECTBOBaHUSI OMoCchephI.
Ocobennoctu 6rocdepsl Kak rao0ambHOM SKOCUCTEMBI. JIMHAMIYecKoe
paBHOBecue B Ouocdepe. KpyroBopoTsl BEIIeCTB U OMOT€OXUMUYECKUE ITUKITBI.
['mo6anbHbIE IKOJIOTHYECKUE TIPOOIEMBI COBPEMEHHOCTH.

AHTpOTIOreHHBIC BO3ACHCTBUS Ha Orocdepy. 3arpss3HeHns KaK BU/T
aHTPOITOTCHHOT'O BO3JICUCTBUSA. AHTPOIIOTCHHBIE BO3/ICHCTBUS Ha aTMOchepy.
BoszneiictBus Ha ruapocdepy. BozaeiictBus Ha mutocdepy. AHTPOMOTCHHbBIE
BO3JIEHCTBUS HA OMOTHYECKUE COO0IIeCTBA. Y TITyOJIEHHO U3Y4YatoTCsl OTXO/IbI,
CBSI3aHHBIC C OTPENIETICHHOM Mpodeccrell/cennalbHOCTRI0. 30POBBE U €T0
cocrapisitone. MakTophl, MOTOKUTETHLHO U OTPUIIATEIIHHO BIUSIONINE HA
opranu3M 4enoBeka. [Ipo6iema TeXHOTeHHBIX BO3JICUCTBUI HA 3J0POBhE UEIOBEKA
(2NIEKTPOMArHUTHBIC TIOJISI, OBITOBASI XUMUS, U30BITOUHBIE IITyMBbI, paUaIis U
T.I.). AJlanTalys opraHu3Ma 4efioBeka K pakropam OKpyKarolleh cpebl.



[Tpuniuner popMupoBaHus 310poBbecOeperatoniero nopeaeHus. Guznveckas
aKTUBHOCTH U 310pOBbe. bBuoXxummyeckne aciekThl palliOHaIbHOTIO MUTAHUS.
IIpakTuyeckue 3ansatus: [Ipakruueckoe 3ansaTue «OTX01bl MPOU3BOJICTBA»
JlaGopaTopHble 3anusiTus: JlabopaTopHas padbota Ha BEIOOD:

1. JIaGopatopHas pabota «YMCTBEeHHasK paOOTOCTIOCOOHOCTHY
OBnazieHHe METOJIaMHU OMpeIeTICHUS TToKa3aTesield yMCTBEHHON
paboTOCIIOCOOHOCTH, OOBSICHEHNE TIOTYUYEHHBIX PE3yIbTaTOB U (POPMYIUPOBAHNE
BBIBOJIOB (ITMCHbMEHHO) C UCIOJIb30BAHUEM HAYYHBIX MTOHATHI, TEOPUN U 3aKOHOB

2. JlabopaTtopHas padota «BrnusHue aOnoTHYeCKUX (DAKTOPOB Ha YEJIOBEKa

(HM3KHE U BBICOKHE TEMIIEPATYPhI)»

N3ydeHne MexaHu3MOB aJanTallud OpraHu3Ma 4eJIOBeKa K HU3KUM U BBICOKHM
TeMIlepaTypaM U 0ObICHEHHE MOTYYEHHBIX PE3YIbTATOB U (POpMYJIMpOBaHUE
BBIBOJIOB (ITMCHbMEHHO) C UCIOJIb30BAHUEM HAYYHBIX MTOHATUM, TEOPUN U 3aKOHOB.
Kontpoabnasi padora «Teopernueckne acneKTbl IKOJIOT M)
Paszneu S. buojsiorus B sKM3HH.
Tema S.1. BHOTEXHOJIOTMHU B KM3HU KAKAO0IO0.
buotexHonOrHs Kak HayKa U Npou3BoACTBO. OCHOBHBIE HAIIPABIICHHUS
COBpPEMEHHOU OnoTexHoJIoruu. MeToabl OuoTexHonoruu. O0BEeKThI
OMOTEXHOJIOTUH. DTHKA OMOTEXHOJIOTHUECKUX U TEHETUYECKUX IKCIIEPUMEHTOB.
[IpaBuna noucka 1 aHau3a OMOIKOIOTHYECKON HH(POPMALIMH U3 Pa3IMYHBIX
HMCTOYHUKOB (Hay4YHasi U yueOHO-HAay4dHas JIUTepaTypa, CPeICTBA MAaCCOBOU
uHdopmaruu, cetb IHTEpHET U ApyrHe).
Tema 5.2. BUOTEeXHO0JI0TMH ¥ TEXHHYECKHE CUCTEMBI.
Pa3BuTne OMOTEXHOJIOTHI C MPUMEHEHUEM TEXHUYECKUX CUCTEM (OMOMHXKEHEpUs,
onouHndopmaTuka, OMOHMKA) U UX IPUMEHEHHNE B KU3HU YEJIOBEKA, TIOUCK U
aHanu3 HHGOPMAIIMKU U3 PA3IMYHBIX HICTOYHUKOB (Hay4Has U yueOHO-Hay4Has
JUTEpaTypa, CPpeACTBa MACCOBOM MH(popMaluu, ceTh HTEepHET U ipyrue)
Keiicol Ha aHanu3 uHGOPMAITUU O PaA3BUTHH OMOTEXHOJIOTUHN C IPUMEHEHUEM
TEXHUYECKUX CHCTEM (I10 TPYMIam).
IIpome:kyTouHas aTTecTaums MO JMCUMILINHE. 3ayeT.

3.0l1anupyembie pe3yJbTATbhl OCBOCHHMSI Y4e0HOro TmpeaMera B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO.

B pamkax mporpammbl ydyeOHOrOo mpenmera Dusmka y 00ydaromumxcs
bopMHpYIOTCS  CIIEAYIONIME  JIMYHOCTHBIE  PE3YJbTaThl, METaNpPEIMETHBIC
pe3yNbTaThl, IPEAMETHBIE pe3ynbTaThl, onpeaencHubie @I'OC COO:

U Ipo(hecCHOHATBLHBIX KOMITETCHITHIA:

[MK X.X.:

- BeimonHenue kaMeHHBIX padoT.

- BpINogHeHHe MOHTaXHBIX paOOT MPU BO3BEACHUHU BCEX THUIOB 3JaHUN U
COOPY>KEHHUI U3 COOPHBIX JKEJIE300€TOHHBIX U METAITUYECKUX KOHCTPYKIIUM.



Koa n
HAHMEHOBaHHE
(popmMupyembIX
KOMIIeTeHI M

[Inanupyemblie pe3yabTaThl 0CBOEHHUS MpPeAMeTa

O6mue-{imunocTHBIC M MeTANIPEIMETHbIE)

IpeameTnbie?

OK 01. Beibupats
CIOCOOBI PeIICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMSA:
- TOTOBHOCTh K TpYyIy, OCO3HAHHE IIEHHOCTH MaCTEepCTBa,
TpyAoIO0ue;

- TOTOBHOCTh K AKTUBHOH JESATEIBHOCTH TEXHOJIOTUYCCKOU U

COIIMAIbHOW HAIMPABIEHHOCTH, CIOCOOHOCTh WHHUIIUUPOBATH,

[JITAHUPOBaTh U CaAMOCTOSITENIbHO  BBIMOJHATH — TaKyIO
NEeSITeTbHOCTD;
- UHTepec K pa3nuuHbiM cdepam mpodeccroHaNbHOMI

JIEeITEIbHOCTH,
OBnaneHue yHHMBEpPCAIbHBIMU YUEOHBIMU MO3HABATEIbHBIMU
EUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE el CTBUSI:

- CaMOCTOATENIbHO (OopMyNIHpOBaTh H  aKTyaJIHU3UpPOBATH
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WU OCHOBAHUS JIJIS
CpaBHEHUs, Kiaccuukanuu u 0600IICHHS;

- ONpenensiTh LENH JeATEIbHOCTH, 3a/aBaTh IapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;
3aKOHOMEPHOCTH U

- BBISBJIIATH IMPOTHUBOPCUMNA B

pacCMaTpruBACMBIX ABJICHUAX,

c(OPMUPOBAHHOCTh 3HAHMM O MECTe U POJM OHOJOTHUU B
CHUCTEME HAy4yHOTo 3HaHUS; (PYHKIMOHAIBHOW TPaMOTHOCTHU
YesioBeKa JJIsl PeLIeHUs )KU3HEHHBIX MPOOIeM;

COPMHPOBAHHOCT ~ yYMEHHUS  PACKpBIBaTh  COZIEpIKaHUE
OCHOBOIIOJIAraroluX OUOJOTUYECKMX TEPMHUHOB M IOHSATHIL:

KU3Hb, KJIETKA, TKaHb, OpPraH, OPraHW3M, BHJ, MHOMYJIALUA,

sKocucTeMa, OuoreHos, Ouochepa; wmeradbonusm (oOMeH
BEIICCTB u MpeBpallecHue SHEPIun), roMeocras
(camoperyJsnus), OMOCHHTE3 Oeka, CTPYKTYpHas

OpraHMu3aIMs KUBBIX CHUCTEM, AUCKPETHOCTb, CAMOPETYIISALHUS,
CaMOBOCIIpOU3BeIeHNEe (PETpOoayKIHUs), HACIEICTBEHHOCTb,

U3MEHYMBOCTb, JHEPro3aBUCHUMOCTb, pOCT M pPa3BUTHE,
YpPOBHEBasi OpraHU3aLNS;
chOPMHUPOBAHHOCTh ~ YMEHHUS  PAaCKphIBaTh  COJIEpIKAHUE

OCHOBOTIOJIATAIOIINX OHOJIOTHYECKUX TEOPUH U THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIFOIMOHHOM,
MPOUCXOXKICHUS KU3HU U YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUS PACKPHIBATH OCHOBOMOJIATAIOIINE
Ounosornueckure 3aKoHbl U 3akoHoMepHocTH (I'. Mennmens, T.

! Vka3pIBaloTCS JTMUHOCTHBIE M METANpeIMETHbIE pe3ynbTathl u3 TOC COO (B nocneanei pepakimu ot 12.08.2022), hopMupyembie 06111e06pa3oBaTeNbHON JUCIHILTMHONK

2JIucuuniunsapHsle (IpeIMETHEIE) Pe3yIbTaThl yKa3biBaloTcs B cooTBercTBHE ¢ DI'OC COO (B mocieHeit penakiuu ot 12.08.2022)
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- BHOCUTH KOPPCKTHUBBI B ACATCIIbHOCTD, OLICHUBATh

COOTBETCTBUE  pE3yJbTATOB  IIE€JIIM, OLIEHUBATh  PUCKHU
MIOCJIE/ICTBU 1€ATEIIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHHUE [TPU PEIIEHUH KU3HEHHBIX
npobiem

0) 0a30BbIe HcCJIeI0BaTEIbCKUE TeHCTBHS:

- BJIJICTh HABBIKAMH y4eOHO-HUCCIIE0BATEILCKOM U TPOSKTHOM
JeSITEIbHOCTH, HABBIKAMU pa3peLIeHusl Ipo0ieM;

- BBISIBJISITh IIPUYMHHO-CJIEICTBEHHbIE CBSI3U u
aKTyaJIM3UpOBaTh 3a/ayy, BbIIBUraTh TMIIOTE3y €€ PELIeHUs,
HaXOQUTb  apryMEHThl  JUIsl  JIOKa3aTeJbCTBA  CBOMX
YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

- aHANM3UPOBATH IIOJYYEHHbIE B XOAE pELICHUs 3aJadu
pe3yabpTaThl, KPUTHYECKH OLICHUBAaTh HUX JOCTOBEPHOCTb,
MIPOTrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

- yMeTb IIEPEHOCUTh 3HAHUS B I[IO3HABATEJIIbBHYI0 U
MIPaKTUYECKYIO0 00JIaCTH KU3HEAEATEIIbHOCTH;

- yMeTb MHTETpUpPOBAaTh 3HAHMUSI U3 PA3HBIX HPEIMETHBIX
o0yacTe;

- BBIJIBUTaTh HOBBIE UJIEH, TIPEUIaraTb OPUTHHAIBHBIE TOAXO0/IbI
U pELICHMUS;

- CIIOCOOHOCTh HUX MCIIOJB30BaHMS B IMO3HABATENBHOM U
COLIMAJIBHOM ITPAKTHUKE

Moprana, H.I1. BaBunoga, 3. I'ekkens, @. Mromiepa, K. bapa),
rpaHuibl UX IPUMCHHUMOCTHU K )KUBBIM CUCTCMAM;

npuoOpeTeHUEe OIbITa MPUMEHEHHS OCHOBHBIX METO/IOB
HAYYHOT'O TTO3HAHUS, UCTIOJIb3YEMBIX B OMOJIOTHU: HAOIIOICHHS
U OIMCAaHMS IKUBBIX CHUCTEM, WPOIECCOB W  SIBIICHHIA;
OpraHu3alui ¥ MPOBEICHHUS OMOJIOTHYECKOTO SKCIIEPUMEHTA,
BBIIBMOKCHHA THUIIOTC3, BBIABJICHHUA 3aBUCUMOCTU MCKY

UCCIICTyeMbIMU  BEIIMYMHAMH, OOBSCHEHHS IOJYYCHHBIX
pe3yabTaToOB U (POPMYJIMPOBAHUS BBIBOJIOB C UCIIOIB30BAaHUEM
HAaYyYHBIX HOHATUN, TEOPUI U 3aKOHOB;

c(hOpMUPOBAHHOCTh  YMEHHUS

BBIACIATH CYHICCTBCHHBIC

IOPU3HAKU BHPYCOB, KJIETOK IPOKAPHOT U  IYKApPHOT;
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BH/[IOB,
OMOreoLeH030B U 3KOCHCTEM; 0COOEHHOCTH IPOLIECCOB 0OMEHA
BEIIECTB M IPEBpAlllEHHUs] SHEPIMU B KIETKe, (OTOCHHTE3a,
TUTACTHYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a,
MUTO33a, Me#03a, OIJIOJOTBOPEHHSI, PA3BUTHS M Pa3MHOKCHHS,
MHAMBUAYAIbHOIO Pa3BUTHSI OpraHu3Ma (OHTOreHesa), 00pbObl
3a CyIIeCTBOBAaHUE, €CTECTBEHHOTO 0TOOPA, BUI000pA30BaAHHS,
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB K Cpezie 0OUTaHUs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, AaHTPOIIOTEHHBIX H3MEHEHUI B
HKOCHUCTEMAxX CBOEH MECTHOCTH, KpyroBOpOTa BELIECTB U
npeBpalleHe YHepruu B ouocdepe;

c(hOopMUPOBAHHOCTh YMEHUS peniaTh OWOJIOTHYECKUE 3aauH,
COCTABJIATh TCHOTHITMYECKUE CXEMBI CKPEIITUBAHHSI JITISI Pa3HBIX
TUTIOB HACJICZIOBAaHUS TPU3HAKOB Y OPTaHU3MOB, COCTaBIISTH
CXEMBI TIepeHOCa BEIIECTB M DHEPTrUU B KOCUCTEeMax (IIeru

NUTaHus, MHUIICBLIC CCTI/I)
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OK 02.
Hcnonb3oBarh
COBpEMEHHBIC
CpeICTBa MOUCKA,
aHaM3a u
MHTEPIIpETALNH
uHpOpMaLUU U
nH(pOpMaLIOHHbIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 3a/1a4
npodeccHoHATEHOM
JesITeIbHOCTH

B 001acTH HEHHOCTH HAYYHOT'O O3HAHMS:

- chOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOI
Jaore KyJIbTYD,
CBOETO MecTa B

MIPAKTHKH,
CIOCOOCTBYIOLIETO
MOJIUKYJIBTYPHOM MUDE;

OCHOBAHHOT'O Ha
OCO3HAaHHIO

- COBEPILIEHCTBOBAHUE S3BIKOBOM M YUTATEIBCKOU KYJIBTYPBI
KaK Cpe[CTBa B3aUMOJICHCTBUA MEXKIY JIOJBMH U IIO3HAHUS
MHpA;

- OCO3HAaHME LIEHHOCTH HAay4YHOW JIEATEIBHOCTH, TOTOBHOCTh
OCYLLECTBIIATh IIPOEKTHYIO u HCCIIEA0BATENIBCKYIO
JESATEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

OnnazieHne yHUBEpCAIbHBIMH Y4YE€OHBIMH IO3HABATEJIbHBIMU
NEUCTBUSIMU:

B) pabora ¢ ungopmanmei:

- BJIQJIETh HABBIKAMU TOJTyYeHHUSI HH()OPMAIH U3 HCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh TOUCK, AHAIIN3,
CUCTEMAaTH3alMI0 U UHTEPIIPETALNIO HHPOPMALIUH PA3INYHBIX
BUJIOB U (DOPM NpEeACTaBICHUS;

- co3JaBaThb TEKCTbl B pa3IMYHBIX (opmarax C Y4eToM
Ha3HauyeHUs MHQOpPMALUU M LEeJIeBOM ayJUTOpUH, BBIOMpas
ONTUMAJIbHYIO (hOpMY MPEJCTABICHUS U BU3yaIU3alluu;

- OLICHHUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh MH(OpMAIINH, €€
COOTBETCTBHE MPABOBBIM U MOPAIBHO-ITUYECKUM HOpPMaM;

- WCITOJIb30BAaTh CpelcTBa
KOMMYHHUKAIIUOHHBIX TE€XHOJIOTMH B PEIIEHWH KOTHUTUBHBIX,

MH(OPMaLMOHHBIX )51

KOMMYHHKAaTHUBHBIX u OpTraHHu3allMOHHBIX 3aga4 C

coOIIoIeHIEM TpeGoBaHUI SPrOHOMUKH, TEXHUKU

cOPMUPOBAHHOCTh ~ YMEHHW  KPUTHYECKH  OICHUBATH
uHpOpMALHI0 OHOJIOTMYECKOTO COZIEpIKAHUS, BKIFOYAIOUIYIO
TMICEBJIOHAYYHbIC 3HAHUS U3 PA3IUYHBIX UICTOYHUKOB (Cpe/iCcTBa
MaccoBOM HWH(pOpPMaLMK, HAYYHO-TIOMYJISIPHBIE MaTepHaIbl);
WHTEPIPETUPOBATH COBPEMEHHBIX

I/ICCJ'ICIIOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, 6I/IOTCXHOJ'IOFI/II/I;

ITUYECKUE  ACTIEKTHI
MEeIUINHE,
riio0anbHbIe poOIEeMBI

paccMaTpuBaThb OKOJOTHUYCCKUC

COBPEMEHHOCTH, (OPMHPOBATH IO OTHOWICHHIO K HUM
COOCTBEHHYIO TIO3UIIUIO;

chOPMHUPOBAHHOCTh ~ yMEHUW  cO37aBaTh  COOCTBEHHBIC
MIMCbMEHHBIE U YCTHBIE COOOILIEHUSI HA OCHOBE OMOJIOTrNYECKON
uHpopmanuu U3

HUCIOJb30BATh IMTOHATUNHBIN alrapar ouomaoruu

HCCKOJIBKUX  HCTOYHHUKOB, I'paMOTHO
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0€30MaCHOCTH, THTHEHBI, PEeCypcocOepekeHus, MPABOBBIX H
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€30MacHOCTH;

- BJIQJICTh HABBIKAMHU PACIO3HABAHMS U 3aIIUTHI HHPOPMAIHH,
nHGOPMALMOHHOM 0€30MaCHOCTH JMYHOCTH

OK 04. 5ddexTuBHO

B3aMMO/ICVICTBOBATh
u paboTtatb B
KOJJIGKTHUBE u
KOMaHsie

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOSITCJIBHOCTH U
CaMOOIIPE/IEIICHUIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-HCCIIeI0BATEIbCKOM,
MMPOCKTHOM M COLMAIILHOM JCSITEIHHOCTH;

OBJaanenue

JNeHCTBUSIMU:

YHUBEPCAJBHBIMH  KOMMYHHUKATHUBHBIMU
0) coBMecTHAasI IeATeJIbHOCTD.

- IIOHMMATb W HCIIOJIB30BAaTh IMMPCHUMYIICCTBA KOMaHIIHOﬁ nu
WHIUBUAYATbHON PabOTHI;

- MPUHUMATh (1% COBMECTHOM JeATEeITLHOCTH,
U KOOPAMHHPOBATH JEHCTBHS TIO €€

JOCTHIXKCHUIO. COCTABJIATD IIJIaH HeﬁCTBHﬁ, pacipeaciiaTb poJan

OpraHnU30BbIBATH

C YYeTOM MHEHUM YYaCTHUKOB OOCYXJaTb pe3yibTaThbl
COBMECTHOH paboThI;

- KOOpAWHHUPOBATH W BBIIIOJIHATH pa60Ty B YCIIOBUAX
peansHOTO, BHUPTYAJILHOT'O U KOMOWHHUPOBAHHOTO
B3alMOJICICTBHS;

- OCYHICCTBJIAITb NO3UTHBHOC CTPATCTHUYCCKOC ITOBCACHHC B

Ppa3IMYHBIX CUTYyalHUsIX, MIPOSIBIISATH TBOPYECTBO u
BooOpakeHue, ObITh MHUITMATUBHBIM

OBJaagenue YHUBEPCAJIbHbIMHU peryasiTUBHbBIMH
JeHCTBHSIMU:

') IPUHATHE ce0sl U APYIUX JIKOAei:

- OpUHUMATh MOTHBBI W apryMEHTHI APYTHX JIIOACH TNpH
aHaJIM3€e Pe3yJIbTaTOB JCATCILHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTHUX JIIOJCH Ha OIINOKY;

npuoOpeTeHne ONbITa TMPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO O3HAHMUSI, UCTIOIb3yEeMbIX B OMOJIOTHH: HAOII0ICHUS
M ONHUCAaHHS JKHUBBIX CHUCTEM, IIPOLUECCOB U SBJICHHII;
OpraHM3alyy U MPOBEACHHS] OMOIOTMYECKOTO HKCIIEPUMEHTA,
BBIJIBIDKEHUS THUIIOTE3, BBISIBICHUS 3aBUCUMOCTH MEKIY
UCCIIETyeMbIMU  BEIIMYMHAMH, OOBSCHEHHS IOJYYEHHBIX
pe3yabTaToB U (POPMYJIMPOBAHUS BBIBOJIOB C HCIIOIB30BAaHUEM
HayYHBIX [IOHATUN, TEOPUH U 3aKOHOB
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- pa3BUBATH CIIOCOOHOCTDH ITOHMMATh MHp C MMO3UIUU APYTOoro
YCJI0BCKa

OK 07.
ConeiicTBOBaTH
COXpPaHCHHIO
OKpYKaroleun
cpensl,
pecypcocOepexeHII0
, IPUMEHSTh 3HAHUS
00 M3MEeHEHUHU
KJIUMata, IPUHIIMTIBI

B 06s1acTH 3K0/10IrM4€CKOr0 BOCIIMTAHUSA

- C()OPMHUPOBAHHOCTb KOJIOTUYECKON KyJIbTypbl, IOHUMAHUE
BIIMSIHUS COLIMAIbHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSIHUE
IPUPOJHON M COIMATIBHOM Cpeibl, OCO3HAHUE TII00ATHLHOTO
XapakTepa dKOJIOTHYECKHX Mpo0iIeM;

- INIAHUPOBAHUE U OCYILIECTBIICHUE JIEHCTBUI B OKPY KarOLIEH
Cpel€ Ha OCHOBE 3HaHMS LEJIeH YCTOMYMBOIO pa3BUTHSA
4eJI0BEYECTBA;

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSTH MOJYUYEHHbIE 3HAHUS
U 00BsCHEHHS OMOJIOTHUYECKUX IMPOLECCOB U SBICHHM, IS
IIPUHATHS IPAKTUYECKUX PEIICHUN B IIOBCEJHEBHOM JKU3HHU C
Lenblo  obecrnieyeHuss 0€30IIaCHOCTH CBOETO 3/10pPOBbsSl U
3JI0POBbsSl  OKPYXKAIOIIUX JIHOACH, COONIIOJIEHHs 310pOBOTO
oOpasa KM3HHU, HOPM I'PaMOTHOIO IIOBEJIEHUS B OKpY’Karolei
IIPUPOJHON cpene; IIOHMMAaHHE HEOOXOIUMOCTH
UCIIOJIb30BAaHUsl JTOCTUXKEHUI COBpEeMEHHOW Ouosioruu u

o " OMOTEXHOJIOTHI ISl PAllHOHATIBHOTO MPUPOIOTIOIB30BaAHUS
OepexKIMBOrO AKTUBHOC  HEMpUATHE  JEHCTBHMA, MPUHOCAIIMX  BpE. AL patl PHUPOA
TIpOM3BOJICTBA, OKpYKarollei cpene;
3P PEKTUBHO
% - YMEHHUE MPOTHO3HPOBATh HEOIATOMPUSTHBIE YKOJIOTUYECKUE
NeiCTBOBATH B s .
4PE3BBIYAHHBIX MOCJIC/ICTBHS MPEATPUHUMAEMBIX JEUCTBUHM, MPEAOTBPAIAThH
CUTYalUsAX Hux;
- paclIMpeHHE OIbITa JESATEIBHOCTH  AKOJIOIMYECKOM
HaIpaBJIEHHOCTH;
- OBIaJeHHE  HaBBIKAMH  y4eOHO-HCCIEeIOBATEIbCKOMH,
MPOEKTHOM M COIMAJIbHON NEATEIbHOCTH
ITIK X.1. Osnapnenue YHHBEPCAJIbHBIMH peryJIiTHBHbIMH
BEITOTHSTE e CTBUSIMA: - cq)oprIpOBaTL YMEHUS pelliaTh pacteTHbIe 3371841 C ABHO
HOArOTOBUTEIbHEIE 3aJaHHOU (bI/I3I/IquKOI/I MOZCIIbIO, HCIIOJIb3YA (bH3quCKHe
paboThI npu | CaMOOpPraHu3anus: 3aKOHBI M ITIPMHIMIIBI, HA OCHOBE aHajliu3a YCJIOBUA 3ajadu
BbIOUpaTh (U3MUECKYI0 MOJENb, BBIICIITh (DU3HUECKUE
IIPOU3BOJICTBE ’
CaMOCTOSITENILHO OCYILECTBIISITh I03HABATEIbHYIO
KaMEHHBIX PaboT. ym y BETMYUHBI W (POPMYJIbI, HEOOXOJMMBIC ISl €€ PEIICHUs,
BLINOIHSITE JEATENBHOCTD, BBISBIIATE MPOOIEMBI, CTABUTH U MPOBOJNTEH PacyeThl W OICHUBATH PEATbHOCTH IMOJYYCHHOTO
MTOATOTOBUTEIHHBIC (GopMynupoBaTh COOCTBEHHBIE 3a1a4l B 00pa30BaTeIbHOM 3HaUYCHMUs] (DU3UYECKON BEIWYWHBI; peIlaTh KadeCTBEHHBIC
paGoTHI IpH JEeSATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX. 3a/1auu, BbICTpauBasi JIOTUYECKH HE TPOTUBOPEUUBYIO LIEMTOUKY
MPOU3BOJCTBE paccyH{)IeHI/If/i C OHOpOﬁ Ha HU3Y4YCHHBIC 3aKOHBI,

MOHTAa>XHBIX pa60T.

3aKOHOMCEPHOCTHU U (bI/I3I/I‘-ICCKI/IC SIBJICHUA.
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4, TemaTnueckmii mjaan u coaep:kanue npeamera OYIIL.11 buosiorus

HaumenoBanue Conep:kanue y4yeOHOro Marepuasa (0OCHOBHOE M NMPO(ecCHOHAIBLHO-OPUEHTHPOBAHHOE), Oo0bem | @opmupyembie
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHEe 3aHATUSA, IPUKJIATHON MOAYJIb (IPH HAJTUYHUHT) 4YacoB | KOMIIETeHUHH
1 2 3 4
Pa3znea 1. KiteTka — CTPYKTYPHO-(DYHKIMOHAJIbHAS €IMHUIIA KUBOTO 11
Tema 1.1. OcHOBHOe coiep:KkaHue 2 OK 2
buoJsiorus kak TeopeTnueckoe odyueHnue: 2
Hayka. Oomas CoBpemeHHbIe OTpaciau OUoNIOrnueckux 3HaHuil. CBsi3b OMOJIOTHU C IPYTUMH HayKaMu: OMOXUMUS,
XapaKTEePUCTHKA |Guodu3uka, OnoHnKa, reHoreorpadus u ap. Poib u Mecto 6monoruu B GOpMUPOBAHUU COBPEMEHHOM
KM3HH HAYYHOU KapTUHBI MUpa. Y POBHU OpraHHU3aIiK KUBOM Matepun. O0I1as XxapakTepUCTHKA KU3HH, CBOIICTBA
JKUBBIX CUCTEM. XUMHUYECKUI COCTAB KJIETOK
Tema 1.2. OcHOBHOe coiep:KkaHue 5 OK-1
CTpyKTYypHO- Teoperuueckoe o0yueHnue: 1 OK-2
¢ynkumonanbHa | Knerounas teopus (T. IllBann, M. llneiineH, P. Bupxos). OCHOBHBIE MTOJI0KEHUS COBPEMCHHOM OK-4
sl OpraHu3anus KJICTOYHOW T€OpHH. THUIIbI KJIETOYHON OpraHU3alyN: IPOKAPUOTUYECKUI U DYKapHUOTUYECKHMN.
KJIETOK OOHOKIIETOUHBIE I MHOTOKJIETOYHbIE OpraHnu3Mbl. CTpoeHue MpoKapuoTHIecKoi KieTku. CTpoeHue
syKapruoTHuecKol kieTku. Hekiierounsle popmbl )kU3HH (BUPYCHI, OakTeprodarm)
JlabopaTopHble 3aHATHS: 2
[TproOpereHue omnbITa MPUMEHEHHUS TEXHUKH MHUKPOCKOMTUPOBAHUS TIPU BBHITIOTHEHUH Ta00OPATOPHBIX
pabor:
JlaboparopHas paboTa «CTpoeHHe KIETKHU (PAaCTeHHUSI, ’KUBOTHBIE, TPUOBI) U KIETOYHBIE BKIIOYCHHS
(kpaxmaJl, KapOTUHOM/IBI, XJIOPOILIACTHI, XPOMOILJIACTHI)»
[ToaroroBKa MUKpOMpENnapaToB, HAOIIOACHHUE C TTOMOIIbI0 MUKPOCKOIIA, BHISIBICHUE PA3TUYHA MEXKIY
M3y4aeMbIMH 00bEKTaMH, (OpMYIHMpPOBAHUE BHIBOJOB
TpakTHYecKue 3aHsITHS: 2
Bupycuslie u 6aktepuanbhblie 3ab6oneBanus. OO0IIKMe TPUHIIUAIIBI HCTIOIB30BAHUS IEKAPCTBEHHBIX BEIIIECTB.
OcobeHHOCTH IpUMEHEeHUs1 aHTUONOTHKOB. [IpecTaBieHne yCTHBIX COOOIIEHMI ¢ Tpe3eHTanuei,
MOATOTOBJICHHBIX MO MEPEYHIO0 UCTOYHUKOB, PEKOMEHOBAHHBIX MPENO/1aBaTeIeM
Tema 1.3. OcHoOBHOe coep:kaHue 2 OK-1
CTpyKTYypHO- Teoperuueckoe o0yueHnue: 1 OK-2
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¢pyHkuuoHaabHbl | XpomocoMHas Teopust T. Moprana. CTpoeHne XpoMOcoM. XpOMOCOMHBIM HAOOP KIETOK, TOMOJIOTHYHbIE
e (paxkTopbI ¥ HETOMOJIOTUYHBIE XPOMOCOMBI, FAIUIONIHBIA M JUITOUHBIN Habop. Hyknennossie kucnotsl: JJHK,
HacjaencrBeHHoct | PHK HaxoxeHue B KIETKe, UX CTPOCHHE U (YHKIIUU. MaTpUUHBIC MTPOLIECCHI B KIIETKE: PETLTUKALINS,
" OouocuHTe3 Oenka, penapanus. | eHeTHYecKHii KO U ero CBOMCTBa

IIpakTHYeckue 3aHATHSA: 1

Pemienue 3ama4 Ha onpezeseHue NOCIeI10BaTEIbBHOCTH HYKI€OTH0B, aMUHOKHUCIIOT B HOPME U B CIIy4ae

M3MEHEHUS NoClIeIoBaTeNbHOCTH HyKieotua0B JJHK
Tema 1.4. OcHoOBHOe co/iep:KaHue 1 OK -2
OOmen BemectB | Teopernyeckoe odyueHnue: 1
U npeBpamienue | [Tonsatue Metaboau3M. ACCUMMHIISALMS U AUCCUMIIISALIUS — IBE CTOPOHBI MeTaboau3Ma. Tumbsl oOMeHa
JHeprum B BEIIECTB: aBTOTPOQHBIN U TeTepoTpodHBII, ad3poOHBIN 1 aHa’poOHBIN. [InacTnyeckuii oOMeH.
KJIeTKe dorocuHTE3. XEMOCHHTE3
Tema 1.5. OcHoBHOe coJep:kaHue 1 OK-2
KusHeHHBbIH TeopeTnueckoe odyueHnue: 1 OK-4
IUKJI KJICTKH. Kiterounslii IUKII, €ro nepuoasl. MUTO3, €ro CTaiuy U MPOUCXOAAIIME IPOLECChl. bruonornyeckoe
Muro3. Meiio3 3HaueHue MuTo3a. Meio3 u ero craguu. [loBenenne xpomocom B mMeiiose. Kpoccunrosep. buonornuecknii

CMBICJI MeHo03a
Pa3zpnen 2. CrpoeHune U (pyHKIMH OpPraHu3Ma 13
Tema 2.1. OcHoBHOE coaepKaHHe 1 OK -2
Crpoenne Teopernueckoe o0yuenune: 1 OK -4
OpraHumsma MHOroKIeTOYHbIE OpraHu3Mbl. B3aMMOCBS3b OPraHOB M CUCTEMBI OPIAHOB B MHOTOKJIETOYHOM OPraHU3MeE.

['omeocTa3 opraHu3Ma u €ro nojjiepKaHue B MPOLECCe JKU3HEIEATEIbHOCTH
Tema 2.2. OcHoBHOe coJep:kaHue 1 OK-2
Dopmbl Teoperuyeckoe o0yueHue: 1
Pa3MHOKEHHA ®opMbl pa3MHOXKEHHS OpraHn3MoB. becronoe u nonoBoe pa3MHoXkeHue. Buipl 6ecronoro pa3sMHOXXEHUS.
OpPraHu3MoB ITonoBoe pazmHokeHue. ['ameTorenes y xuBOTHbIX. CriepmaToreHes U ooreHes. CTpoeHne moa0BbIX

KJIeTOK. OIJI0I0TBOPEHHE
Tema 2.3. OcHoBHOE coaepKkaHHe 1 OK-2
OnTorenes Teopernueckoe o0yueHnune: 1 OK -4
pacTeHuu, WNunuBuayanbHOe pa3BUTHE OPraHU3MOB. DMOpUOreHes U ero craauu. [loctaMOprnoHaIbHbIN epuo.
KMBOTHBIX H Craguu nocTaMOpHOHAIBHOTO Pa3BUTHUS Y )KUBOTHBIX U 4yenoBeka. [IpsMoe u Herpsimoe pa3BUTHE.
4YeJI0BeKa buonornueckoe ctapenue u cMepTb. OHTOreHe3 pacTeHUN
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Tema 2.4. OcHOBHOe coep:kaHne 3 OK-2
3axonomepnoctn | Teopernueckoe o0yueHue: 1 OK-4
HacJeJ0BaHUA OcHOBHBIE TIOHATHS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl I'. Menaens

(MOHOTHOPUHOE U MTOTUTHOPUAHOE CKpeluBanue). B3aumoseiictBue reHoB

IpakTHYeckue 3aHATHSA: 2

Pemenue 3a1a4 Ha onpezesieHue BEPOSATHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX MPU3HAKOB MTPU MOHO-,

TTU-, TOJIMTHOPUIHOM M aHAJIM3UPYIOLIEM CKPEIIMBAHNUH, COCTABICHUE TeHOTUITMYECKUX CXEM

CKpEIIMBAaHUSA
Tema 2.5. OcHoOBHOe co/iep:KaHue 3 OK-1
CuenieHHoe TeopeTnueckoe o0yueHnue: 1 OK -2
Hacje10BaHue 3akonbl T. Moprana. CuernieHHOe HaclieloBaHHE T€HOB, HapylleHue cueryienus. HacnenoBanue
NPU3HAKOB IIPU3HAKOB, CLIETIJICHHBIX C [T0JIOM

IIpakTHYeckue 3aHATHSA: 2

Pemenue 3a1au Ha onpeeneHre BEpOATHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX PU3HAKOB IIPU

CIICTUICHHOM HACJIEIOBAaHUH, COCTABICHUE TCHOTUITMYECKUX CXEM CKPEIIUBAHUS
Tema 2.6. OcHOBHOe coiep:KaHue 3 OK-1
3akonomepHocTH | Teopernueckoe ooyyeHue: 1 OK -2
H3MEHYHUBOCTH M3MeHUnBOCTh NPU3HAKOB. BU/Ibl N3MEHUYMBOCTH: HACIEICTBEHHAs U HEHACJIEACTBEHHAs. 3aKOH OK-4

TOMOJIOTHUECKHUX PsIIOB B HacseacTBeHHoN n3MeHunBocty (H.W. BaBunos). MyTtanunonHas Teopus

W3MEHYHUBOCTH. BUIbI MyTallMili 1 MPUYMHBI NX BOZHUKHOBeHUA. KapuoTun yenoseka. HacneacteenHbie

3a00JeBaHus yenoBeKa. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YenoBeka. bonesnu ¢ HacneACTBEHHOM

IPEIPacIoNOKEHHOCTHI0. 3HaUCHHE METUIIMHCKON F'€HETUKHU B MPEJOTBPAIIECHNUHN U JICUEHUH

TeHETUYECKUX 3a00JIeBaHUI YesloBeKa

IIpakTHYeckue 3aHATHSA: 2

Pemenue 3ai1ay Ha onpenenenye TUIIAa MyTalluK [IPH Iepeaayde HacaeACTBEHHbIX IPU3HAKOB, COCTABICHHE

TeHOTHITMYECKUX CXEM CKpEIINBaHUS
Konrpoisnas Knerka. CtpoeHue U pyHKIUN OpraHu3Ma. L
padora
Paznen 3. Teopust 3BoIouNu 3
Tema 3.1. OcHoBHoOe conepxxaHue 1 OK -2
HUcropus TeopeTnueckoe ooyueHnue: 1 OK -4
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3BoJIOIMOHHOr0 | [TepBrie sBomonmonnsle kKoHuenuu (K.b. Jlamapk, X.JI. Broddon). DBomronronnas teopust Y. lapsuna.
y4eHHsI. CuHTreTnueckasi TEOpHsl SBOJIIOLIMM U €€ OCHOBHBIE IIOJIOKEHUS.
Muxkpos3sosawuust | Mukposposonus. [Tomynsuns Kak ajneMeHTapHasi €AMHULA 3BOJIIOLUNA. [ eHeTUUEeCKNE OCHOBBI 3BOJIIOLUU.

DOnemMeHTapHbIe (DaKTOPHI IBOIIONNU. ECTeCTBEHHBIH 0TOOP — HAMPABISIONIHHA (PAKTOP IBOITIOIUH.

Bunoobpa3oBanue Kak pe3yibTaT MUKPOIBOIIOLUT
Tema 3.2. OcHoBHOe coJep:kaHue 1 OK-2
Makpossoaonust | TeopeTuueckoe odyueHue: 1 OK-4
. BosnuknoBenune | Makpossosrouus. PopMbl 1 OCHOBHBIE HanpasieHus Makpodosronuu (A.H. Cesepuos). [Tytu
U pa3BuTHE JOCTHXKEHUS Onosiornyeckoro nporpecca. Coxpanenue OuopaznooOpaszus Ha 3emuie.
JKU3HH HA 3emuie | [UmoTe3sl ¥ TEOPHH BO3HUKHOBEHHMS KM3HU Ha 3emite. [TosBIIeHHE MTEPBBIX KIETOK M MX YBOJIOIHSL.

[IpokapuoTsl 1 3ykapuoThl. [IponcxoxkaeHne MHOTOKJIETOUHBIX OPIraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX

LApPCTB 3YKapHOT
Tema 3.3. OcHoBHOe coJep:kaHue 1 OK-2
IIpoucxoxaenney | TeopeTuueckoe odyyeHue: 1 OK-4
eJI0BeKa — AHTpoImosiorus — Hayka o yesoBeke. CucreMaTHuecKkoe MojiokeHue yenopeka. CXoAcTBO U OTIIMYUS
aHTpoOMNoreHe3 YeJIoBeKa € )KMBOTHBIMU. OCHOBHBIE CTA/IUU aHTPONOr€HE3a. DBOJIIOLINS COBPEMEHHOT'O YEJIOBEKa.

UenoBeueckue pacsl M UX €AMHCTBO. Bpemst U myTH pacceneHus yenoBeKa 1o IUIaHeTe.

[Tprcnioco0aeHHOCTh YeI0BeKa K pa3HbIM YCIOBUSIM Cpebl
Pasnea 4. Dxosorus 6
Tema 4.1. OcHoBHOe coaep:kaHue 2 OK-1
Jxosornyeckne | Teoperuueckoe odyueHue: 1 OK -2
(dakTopsI U Cpenpl oOuTaHUs OPraHU3MOB: BOJHASI, HA3€MHO-BO3/AYIIIHASI, TOYBEHHAs, BHYTPHOPTaHU3MEHHAs!. OK -7
CPpEabl *)KU3HHU OU3NKO-XUMHUYECKHE OCOOEHHOCTH cpesl 00uTaHusi opranu3moB. [IprcnocoOaeHnst OpraHu3MoB K KHU3HU B
Honynsiuust, pasHbIx cpenax. [lonstue skonorunueckoro ¢akropa. Knaccudukanus sxonoruyeckux gaxropos. [Ipasuno
cooduecTBa, muHumyma 0. JInbuxa. 3akon TonepantHoctu B. lllendopna
IKOCUCTEMBI DKoJoruyeckasi XapakTeprucTUKa BUJIa U MOMYJISAIUU. DKOJIOTUYECKash HUIIIA BUA. DKOJIOTUYECKUE

XapakTePUCTUKH Tomyisiiuy. Coo0IIecTBa M DKOCUCTEMBI. bHOIIEHO3 1 ero cTpyKTypa. CBS3U MEXTY

opranu3zMamu B OuorieHose. CTpyKTypHbIe KOMIIOHEHTbI 3KOCUCTEMBI: MTPOAYILIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BeliecTB U NOTOK SHEPTUH B 3kocucteMe. Tpoduueckrne ypoBHI

TpakTHYecKue 3aHsITHS: 1
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Tpoduueckue nenu u cet. OCHOBHBIE OKA3aTENN 3KOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHUECKUe

OUpaMU/Ibl yuces, OuoMacchl U dHepruu. [IpaBuiio mupaMuasl SHEPTUH.
Pemenne IMPAKTUKO-OPHUCHTUPOBAHHBIX PACUCTHBIX 3aI[aHI/II71 110 ICPCHOCY BCIICCTBA U SHCPIr'Uu B
HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LIETIeH U MUpaMu OMOMAcChl U SHEPTUU

Tema 4.2.
Bbuocdepa -
rJ100aJIbHAs
IKO0JIOTHYeCcKas
cucTeMa.
Bausnue
AHTPONMOTreHHbIX
(¢paxkTopoB Ha
onocdepy.
Bausnue
COIHAJILHO-
IKO0JOTHYECKHX
¢dakTopos Ha
310pOBbeE
YeJI0BeKa

OcHoBHOe coep:kaHne

TeopeTI/meCKoe oﬁyqe}me:

buocdepa — xxuBast o6o10uka 3emiu. Pazsurue npencrasienuii o 6uocdepe B Tpyaax B.1. Bepranckoro.
Obnactu 6uocdepsl U ee KOMIOHEHTHI. JK1Boe BemecTBo 6uocdeps! U ero HyHKIHH.

3aKOHOMEPHOCTH cyIiecTBoBaHus onochepnr. OcodeHHOCTH OHOChEphl Kak rI00aIbHON SKOCHCTEMBI.
Junamudeckoe paBHoBecHe B Ouochepe. KpyroBopoTsl BelIeCTB U OMOTCOXUMHUUECKHIE [IHKITBI.
['mobasibHBIE HKOJIOTUYECKUE MTPOOIEMBI COBPEMEHHOCTH.

AHTpOTIOTeHHBIE BO3ICHCTBHSI Ha Onocdepy. 3arps3HeHHs KaK BUJI aHTPOIIOTEHHOTO BO3/ICHCTBHUS.
AHTpOTOreHHbIe BO3/IeHCTBHsI Ha aTMocdepy. Bo3aelicTBus Ha ruapocdepy. Bo3aelicTBus Ha utochepy.

AHTpOHOI‘CHHHe BOSﬂeﬁCTBHH Ha OMOTHYECKHUE COO6H_IGCTBa. yI‘J'IY6J'IeHHO HU3YYar0TCs OTXOAbI, CBA3AHHBIC

C onpezieNIeHHOH npodeccueil/crenuanbHOCThI0. 310pOBbE U €ro cocTapistomue. GakTopsl,
HOJIOKHUTEIBHO M OTPULIATENIBHO BIUSIOIINE HA OpraHu3M 4esoBeka. [Ipo0iemMa TeXHOreHHbIX
BO3/ICUCTBUI Ha 37J0POBbE UEJIOBEKA (IEKTPOMArHUTHBIE 10JIs1, OBITOBAs XUMHUS, H30BITOUHBIE IIIyMBI,
panuanys v T.1.). AjanTtanus opraHu3Ma yesoBeKa K pakTopaMm okpyskaroliei cpesl. [IpuHIumb!
dbopmupoBaHus 370poBbecOeperatoiiero nopeaeHus. dusnueckast akTUBHOCTD U 3/10pPOBbE.
bruoxummueckue acnekThl palliOHaIbHOTO MUTaHUS

HpaKTuqecm[e 3aHATHUA:

[TpakTrueckoe 3ansaTHE «OTXO/BI IPOU3BOJICTBAY

JlabopaTopHble 3aHSITHUS:

JlaGopaTopHas paboTa Ha BHIOOP:
3. JlaGopaTopHas pabota «YMCTBEHHast pabOTOCIOCOOHOCTHY
OBnajieHre MEeTO/1aMu OIpeIeNIeHHs T0Ka3aTeslell yMCTBEHHOM paboTOCTIOCOOHOCTH, 0ObSICHEHHE
MOJYYEHHBIX Pe3yJIbTaTOB U (POPMYJIHPOBAaHUE BHIBOJIOB (ITMCHBMEHHO) C MCIOIb30BAHUEM HAYyUHBIX
MIOHATUH, TEOPUN U 3aKOHOB
4. JlaGopatopHas pabora «BrusHue abnotnyeckux GpakTopoB Ha yenoBeka (HU3KHE U BHICOKHE
TEMIIepaTyphl)»

OK-1
OK -2
OK-7
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M3yueHne MexaHU3MOB aJlallTallid OPraHU3Ma 4eJIOBEKa K HU3KUM U BBICOKUM TeMIIepaTypaM U
00BSICHEHHUE TOTyYEHHBIX PE3YIbTATOB U (HOPMYIHPOBAHKE BHIBOJIOB (IMCHMEHHO) C HCIIOJIb30BAaHHEM
Hay4HBIX [IOHATHM, TEOPUHI U 3aKOHOB

KounTpoubHasn 1
TeopeTnueckne acieKThbl 3KOJIOTMH
padora
IIpodeccnonabHO-OPUEHTHPOBAHHOE COJepKaHMeE (COMePsKaHUe IPUKJIATHOTO MOIYJIs1)
Pa3zneua 5. Buojiorus B :KU3HHU 2 OK-1
Tema 5.1. OcHOBHOe coiep:KaHue 1 OK-2
buorexnosiorun B | TeopeTuueckoe coaep:kanue: OK-4
JKM3HHU KaXK10I0 buotexHonorus Kak Hayka ¥ pou3BoAcTBO. OCHOBHBIE HAIPABJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH. IIK ...
Metonbl 6norexHomoruu. OOBEKTH OMOTEXHOJIOTUHU. DTHKA OMOTEXHOJIOTHICCKUX U TCHETUICCKUX
9KCIIEPUMEHTOB. [IpaBuia moncka u aHamM3a OMOIKOIOTHYSCKON HHPOPMAITUH U3 PA3TUIHBIX HCTOYHUKOB
(Hay4Has 1 yueOHO-Hay4YHas JINTEpPaTypa, CPEICTBA MAaCCOBON HH(pOpMAINH, ceTh HTepHET U 1pyTHe)
Tema 5.2. OcHOBHOe coep:KaHue 1 OK-1
buorexnosorun | [IpakTu4yecKue 3aHsATHS: 1 OK-2
H TEXHHIECKHE Pa3BuTre OHOTEXHOIOTHI ¢ IPUMEHEHUEM TEXHHYECKMX CHCTEM (OMOMHKEeHEepus, OnonH(popMaTrka, OK -4
CHCTEMBI OMOHWKA) ¥ UX IPUMEHEHHUE B )KU3HH YeIOBeKa, MOUCK M aHaIn3 HHGOPMAIIUHU U3 Pa3IMYHBIX HCTOUHUKOB IK ...
(Hay4Has 1 yueOHO-HAy4YHas JIMTepaTypa, CpeaCcTBa MacCOBOI HH(popMaIuu, ceTh IHTepHeT u npyrue)
Keiicel Ha ananu3 HHGOpPMAIMK O Pa3BUTHH OMOTEXHOJIOTHI ¢ MPUMEHEHHEM TEXHUYECKUX CUCTEM (T10
TpyIIaMm)
IIpomexyTounas 1
arrecraums o 3a4er
AUCHMILINHE
Bcero: 36
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