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1.00mas xapakTepucTuka padodeil nporpaMmbl 0011e00pa3oBaTeIbHOM
AucuMIInHabl «brnosorns»

1.1 MecTO0 AUCHUILIMHBI B CTPYKType 00pa30BaTeIbHOW MNPOrpamMMbl

CIIO:

OO0ueoOpa3oBaTenbHas aucuuiuinHa  «buonorusy sBiaseTcss 00A3aTENbHOM YacThIO
00111e00pa30BaTENLHOTO KKIIA 00pa3oBaTeIbHON IporpaMMbl B cooTBeTcTBHH ¢ PI'OC
CIIO no cnemuansHOcTH: 25.02.08 Okcrmyaranuss OECHWIOTHBIX aBUALMOHHBIX

CHCTCM.

1.2.1 Hean 1 muiaHupyemMblie pe3yJbTaTbhl 0CBOCHUS JUCHUIJINHBI

eu TUCHUNINHBI
Hean: popmupoBanue y o0yyaromuxcs CUCTEMbl 3HAaHUN O PA3IUYHBIX YPOBHSIX

’KU3HU CO 3HAHUEM COBPEMEHHBIX MPEICTABICHUNA O JKUBOW NPUPOJAE, HABBIKOB II0
NPOBEJICHUIO OHMOJOTMYECKUX WCCIEJOBAaHUNA C COOJIIOJICHUEM STHYECKHX HODPM,
apryMEHTUPOBAHHOW JIMYHOCTHOM TO3UIMKU MO OEpeKHOMY OTHOIICHUIO K
OKpYyXarouien cpee.

3amaun:

* mojydeHue (yHIAMEHTAIbHBIX 3HAHUWA O OMOJOTMYECKUX cHcTeMax (KJIeTKa,
OpraHu3M, TOMYyNAIMS, BHI, OSKOCHCTEMA); WCTOPHHM PA3BUTHS COBPEMEHHBIX
NPECTABICHUI 0 KMBOM MPUPO/IE, BHITAIOIINXCS OTKPBHITUSIX B OMOIOTHUECKON HayKe; PO
OroJyoru4ecko Hayku B (DOPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO- HAYYHOM KapTHHBI
MHpa; METOJIaX HAYYHOTO TO3HAHMS;

* OBJIQJICHUE YMEHUSMH JIOTUYECKU MBICIUTh, OOOCHOBBIBATH MECTO U POJb
OMOJOTUYECKUX 3HAHUN B TMPAKTUUECKOW JESITEIbHOCTH JIIOJIeH, pa3BUTUU
COBPEMEHHBIX TEXHOJIOTHI, OMpeNeNsaTh >XUBbIE OOBEKTHI B MPUPOAE; IPOBOAUTH
HaOJIIOZICHUS 32 SKOCUCTEMAMHU C IIEJIbI0 UX OMUCAHMS M BBISBICHUS €CTECTBEHHBIX U
AHTPONOTCHHBIX W3MEHECHUH; HAXOMUTh M aHAIM3UPOBATH HHMOPMAIUIO O >KUBBIX
00BbEKTaX;

* pa3BUTHE TI03HABATEIILHBIX HWHTEPECOB, HHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CMOCOOHOCTEH O00yyaromuxcsi B TPOLECCe M3YYCHUS OMOJIOTHYECKUX —SBJICHU;,
BBIJIAIOMIMXCS TOCTHXKCHUIM OWOJIOTHH, BOMIEANIAX B OOIIEYETOBEUYECKYIO KYIBTYDY;
CIIOKHBIX U MTPOTUBOPEUUBBIX MyTEH Pa3BUTHS COBPEMEHHBIX HAyUHBIX B3IJISAI0B, UICH,
TEOpUH, KOHIIEHIUH, TUIIOTE3 (O CYIIHOCTH U MPOUCXOKICHUU YKU3HU, YEIIOBEKA)B
X0J1e pabOThI C Pa3TMIHBIMU UCTOUHUKAMU HH(DOPMAITUH;

* BOCMHUTAaHUE YOEKICHHOCTH B HEOOXOJIMMOCTH IO 3HAHWS YXHBOW MPUPOJIBI,

HEOOXOMMOCTH PAIlMOHAILHOIO MPHUPOONOIb30BaHUS, OEpPEeKHOr0 OTHOIIEHHS K
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MPUPOIHBIM PECypcaMi OKpPYKAIOIIeH cpene, COOCTBEHHOMY 370POBbIO; YBAKEHUS K
MHEHHIO OIMIMOHEHTA MPH 00CY ACHUN OHOJIOTHYECKHUX TPooIeM;

*  HCHOJIb30BaHHE MPUOOPETEHHBIX OMOJOTMYECKUX 3HAHUW M yMEHUH B
MOBCE/IHEBHON JKU3HU [JI1 OILICHKU TIOCJIEACTBUUA CBOEU JESATEIbHOCTH (U
JEATeNIBHOCTU JIPYTUX JIOJIE) 1O OTHOIIEHHIO K OKpYXaIollel cpene, 310pPOBbIO
IpYruX JoJied W COOCTBEHHOMY 3/I0pOBbIO; OOOCHOBaHHE U  COOJIOIEHHEM
npoUIaKTUKKU 3a00J€BaHUN, OKAa3aHUE MEPBOM MOMOIIM MPHU TpaBMax, COOJIOJCHUE

IIpaBUJI ITIOBCACHUA B IIPHUPOAC.

2. CTpyKTypa U coaep:kaHue obweobpasoBaTeNibHOW AUCLLUNAUHDI
2.1. 06vem gucuMnNAnHbI U BUAbI y4ebHOI paboTbl



Bug yuyebHol paboTbi

O6bem B yacax

0O6bem obpasoBaTenbHOI Nporpammbl AUCLUNAUHDI 74
B T.uU.

OcHOBHOEe coaepXKaHue 74
BT. Y.

TeopeTuyeckoe obyyeHune 33
N1abopaToOpHO MpPaKTUYECKME 3aHATUA 41
MpodeccnoHanbHO-OpUEHTUPOBAHHOE coAaepKaHue (cogeprkaHue

NPUKAAZHOro Mmoaynn) )
TeopeTmyeckoe obyyeHune -
N1abopaToOpHO MPaAKTUUYECKME 3aHATUA -
KoHTponbHble paboTbl 4
Mpome’KyTouHan aTrectauuma (3K3ameH) 3ayeT-




2.2. TemaTH4YeCKHUIl IUVIAH U COAEPKAHNE TUCIUTLINHBI

HaumeHoBaHue | CopepikaHue yue6HOro marepuana (0CHoBHOe U Npo¢deccCUOHANbHO-OPUEHTUPOBAHHOE), NabopaTopHble | O6bem | Popmupyembie
paspenos u tem M NPaKTUYECKUE 3aHATUA, NPUKNAAHON MOAYNb (NPU HAaANYUK) 4yacos KOMNeTeHuuun
1 2 3 4

Paspen 1. Knetka — CTPYKTYPHO-PYHKLMOHANIbHAA eAuHULA XKUBOTO 18

Tema 1.1. OcHoBHOe copepXKaHue

Buonorua Kak TeopeTuueckoe obyuyeHue:

Hayka Buonorua kak Hayka. CBasb 61M0N0MMK C APYTMMU HayKaMmu: Buoxnmmsa, Bruodusmka, BUOHMKa,
reHoreorpadua n ap. Ponb n mecto 6nonornm B8 GopmmMpoBaHNUM COBPEMEHHOM Hay4YHOM KapTUHbI MUpPa. OK 02
3HayeHue bMonornyeckmx sHaHun. ctopms 6Guonornn. 3HadyeHne LMTONOrMN ANs Pa3BUTUS BUONOTUN U
No3HaHMA Npupoabl. MeToabl LMTONOMMU: MUKPOCKONUSA, XpoMaTorpadus, snektpodpopes, MeTos MeUeHbIX
atomos, anddepeHumanbHoe LeHTPUdYrMpoBaHme, KyabTypa KIEeToK

Tema 1.2. O6was OcHoBHOe coaepiKaHue

XapaKTepUCTMKa TeopeTuueckoe obyueHue:

HKU3HU PasHoobpa3une 6nocucrem. OpraHusaumnsa 6MoNornMYeckmx cuctem. YpoBHM opraHu3aumnm bruocmcrem:
MONEKYNAPHO-TEHETUYECKMIA, OPraHOMAHO-KNETOYHbIA, OPraHU3MeEHHbIN, NONYAALMOHHO-BUAOBOM, OK 02
9KOCUCTEMHBIN (BnoreoueHoTUYECKUIA), BUOCcdepHbIA. Haykn, nsyyarolime 6mMonormyeckme obbekTbl Ha
pa3HbIX YPOBHAX OPraHmnsaLmm *KmnsHu. O6LLaA XapaKTePMUCTUKA HKU3HKU, CBOMCTBA XMBbIX cucTeM. Mpouecchl,
npoucxoasauime B buocucremax

Tema 1.3. OcHOBHOe coaepXKaHue

buonornyecku TeopeTtuyeckoe obyueHue: 1

BaXKHble XMMUYECKUIA COCTaB KNeTKU. HeopraHuueckune BeLwecTsa KNeTku, ux bruosnormyeckas posb.

XUMUYECKue 0 5 B C b 6 Y Ok 01

praHu4YecKme BeLLecTBa KNeTku. buonornyeckne nonnmepsl. benku. CTpyktypa n pyHKUnmn 6enkosomn

coeanHeHuna MoOIeKy/bl. DepMeHTbl, NPUHLUM UX AencTBUA. Yrnesoabl. buonormyeckme GpyHKLUM YrieBoaos. OK 02
Ninnngpbl. O6wmit nnan ctpoeHusa. f’mapodunbHo-rnapodobHble cBonCcTBa. KnaccmdpuKkauma nMnnaos. OR 04
buonornyeckme oyHKUMKM amnnaos. ATO. CtpoeHne monekynbl AT®. buonormyeckme dpyHKUnm ATO
MpakTnyeckmne 3aHATUA: 1




Ponb 6enKoB, yr1eBoA0B M KMPOB B OPraHM3Me YesioBeKa. BUTaMuHbI M BUONOrMYECKN aKTUBHbIE A,00aBKM,
MX 3HAYEHME B }KU3HM OpraHM3ma Yyesnoseka. ['Mno- n aBUTaMmHO3bI UX Nocneactsuma. NpeacrasneHne
YCTHbIX COOBLLEHMI C Npe3eHTaunelN, NOLTOTOBAEHHbIX NO NEPEYHIO UCTOYHMKOB, PEKOMEHA0BAHHbIX
npenogasartenem

NabopaTtopHbie 3aHATUA:

NabopaTtopHan paboTa “OnpeneneHne sutammHa C B npoayKTax nuTaHma”
MoarotoBka BapnaHTOB OMbITa, HAabAOAEHWE 33 KAYECTBEHHbIMU PEAKLMAMMU, 3aN0/THEHMe paboyeit
Tabnumubl, MHTEPNPeTauus Habatogaembix ABNeHUN, GOPMYANPOBaHNE BbIBOAOB

NabopaTtopHan paboTa «'mapodpunbHo-rnapodobHbie CBOMCTBA IMNNAOB»
MoaroToBKka BapnaHTOB OMbITa, HAbAOAEHNE USMEHEHWUS PAaCTBOPUMOCTU NIMNUAOB, 3aM0/IHeHUe paboyei
Tabnunupl, MHTEPNPETaALMA HabaogaeMbIX ABNEHNIN, GOPMYIMPOBAHME BbIBOAOB

Tema 1.4.
CTpYKTYypHO-
dyHKUNOHaNbHAA
opraHusaums
KNeToK

OcHoBHOe copgepxxaHue

Teopetuueckoe obyueHue:

KnetouHasa teopus (T. LUBaHH, M. LLneligeH, P. Bupxos). OCHOBHbIE NOJIOKEHNSA COBPEMEHHOMN KIETOYHOM
Teopuun. TUNbl KNETOK: 3yKapUOTUYECKas U NPOKapuoTuyeckas. CpaBHUTENbHAA XapaKTEPUCTMKA KNEeTOK
3YKapuoT (pacTUTeNbHOM, }KMBOTHOM, rpubHOIM). CTpoeHne NpoKapmnoTuyeckomn knetkn. OcobeHHocTH
CTPOEHMUA reTepoTPOPHOM 1 aBTOTPOPHOM NPOKAPUOTUYECKMX KNeTOK. CTpoeHne naasmaTnyecKom
MmembpaHbl. TpaHCNOPT BELLECTB Yepes NaasMmaTUYecKkyto memMbpaHy: NacCUBHbIA U aKTUBHbIA. IHAOLMTO3:
NUHOLMTO3, Pparountos. IK3ounTo3. 060/104Ka NN KNeToYHaA cTeHKa. CTPYKTypa U GYHKUUM KNETOYHOM
CTEHKM pacTeHun, rpnbos

UunTtonnasma. Lutosonb. Uutockenet. OgHomembpaHHble OpraHOMAbl KNeTKM: SHAO0MNa3MaTUYeCKan ceTb
(2NC), annapat NonbaKn, NM30COMbI, MEPOKCUCOMbI, BaKyOIM PACTUTE/IbHbIX KNeTOoK. CTpoeHMe n GpyHKUUK
ofHOMEMOpPaHHbIX OPraHOMAO0B KNeTKN. KneTouHbln cok. Typrop.

lNonyaBTOHOMHbIE OpraHoOuAbl KNeTKMU: MUTOXOHAPWUU, NAACTUAbI: XI0PONAACTbI, XPOMONAACTbI,
NenKonaacTbl, X cTpoeHue n GyHKUMN. AaepHbld annapaTt KNeTKn, CTpoeHne n GyHKLMN.

HemembpaHHble opraHomAabl KNEeTKU: pUb0oCOMbI, MMKPOTPYOOUKN, KNETOUHbIN LeHTP. OpraHonabl
ABUXKEHUA: PECHUYKN U XKTYTUKN. CTpoeHne n GyHKLMN HemeMbBpaHHbIX OPraHOMA0B KNETKK

NabopaTtopHbie 3aHATUA:

NabopaTopHas paboTa «CTpoeHMEe KNETKM (pacTeHMSA, }KUBOTHbIE, FPMUObI) U KNETOUYHbIE BKIOYEHMUA

OK 01
OK 02
OK 04




(Kpaxman, KapoTUHOMAbI, XZIOPONNACTbI, XPOMONNACTbI)»

MpuobpeTeHne onbiTa NPUMEHEHMA TEXHUKU MUKPOCKONMPOBAHUA NPY BbINOSHEHUW NabOPATOPHbIX
paboT. MogrotoBka MMKponpenapaTos, HabAo4EHME C MOMOLLbIO MUKPOCKONA, BbIABEHME PA3/IMUNIA
MeXAy U3ydaembiMM 00beEKTaMU, MHTEpPNPEeTaLMa HabaoAaemMbiX ABNEHUN, POPMYINPOBAHUE BbIBOAOB

NabopaTtopHaa paboTa «MpoHMLaeMocTb membpaHbl (N1a3monums, 4ennasmonms)»

MpunobpeTeHne onbiTa NPUMEHEHMA TEXHUKN MUKPOCKOMMPOBAHMA NPU BbINOJHEHMUM N1abOPATOPHbIX
paboT. NoaroToBKa MMKpONpenapaTos, HAbAAEHWE C NOMOLLbIO MUKPOCKONA, BbISIBIEHWE PA3/IMUNi
MeXAy U3ydaembiMM 00beKTaMU, MHTEpPRPeTaLMa Habaoaaembix ABNEHUN, POPMYINPOBAHUE BbIBOAOB

Tema 1.5.

CTpYKTYypHO-
dyHKUNOHaNbHbIE

OcHoBHOe cogepXKaHue

TeopeTtuueckoe obyuyeHue:

CTpOGHMe XpOmMmoOCOoM. XpOMOCOMHbIl;'I Ha6op KNEeTOK, TOMO/1I0TUYHbIE N HETOMOJIOTMYHbIE XPOMOCOMBI,

dakTopb! rannouMaHbIn u aunaonaHbii Habop. HyknemHosble Kncnotbl. JHK 1 PHK. CTpoeHne HYKNenHOBbIX KUCNOT. K 01
HacNeACTBeHHOCTU | HykneoTuabl. KomnaemeHTapHble a30TUCTble ocHOBaHuMA. Mpasuno Yapradda. Ctpykrypa JHK — aBoliHas OK 02
cnupanb. MecToHaxoxaeHue n buonornyeckme pyHkumm AHK. AHK-skcnepTtusa. Buapl PHK. ®yHKkumm PHK OKO
B K/IeTKe
MpaKTUUYecKue 3aHATUA:
PeweHwne 3apa4 Ha onpegeneHne nocneoBaTeNbHOCTU HYKNeOTUA,0B
Tema 1.6. OcHoOBHOEe coaepXKaHue
Mpouecchbl TeopeTtuyeckoe obyueHue:
MaTpuyHoro MaTpuuHbii cuHTe3 HK — penankauma. NMpuHumnel penankaunn JHK. MexaHmnam penaunkauymm AHK.
CUHTe3a Penapauusa AHK (nopennekatMBHas, noctpennekatuBHana). Peakummn matpmnyHoro cuHTesa. MpuHumn
KOMMNJIEMEHTAPHOCTU B PeaKUMAX MaTPUYHOro cnHtesa. [JHK v reHbl. FeHeTU4ecKkunii Kog, ero CBOMCTBa.
TpaHcKpMnuua — maTpudHbii cnHTe3 PHK. TpaHcnauma n eé€ stanbl. YcnoBua 6MocuHTesa benka. CtpoeHue 8& g;
T-PHK 1 KognposaHue ammHoKncnoT. Ponb pubocom B buocuHTese benka
lMpaKTnyeckue 3aHATUA:
PeweHune 3apa4 Ha onpeaeneHne NocAeA0BaTENbHOCTU aMUHOKUCAOT B MONEKY1e besKa.
PeweHune 3aga4 Ha onpegeneHune nNocnefoBaTe/IbHOCTM aMUHOKUCAOT B Mosiekyne benka B ciyyae
M3MeHeHMA Nocnen0BaTeIbHOCTU HYKNeoTMaos JHK
Tema 1.7. OcHoBHOe cogepXKaHue OK 02




HeknetouHble
¢opmbl KU3HU

TeopeTuueckoe obyueHue:

Bupycbl — HekneTouHble GOpMbI KM3HM U 06AMraTHble NapasuTbl. CTPOEHWE NPOCTbIX U CIOXKHbIX BUPYCOB,
peTpoBupycos, bakTepmnodaros. KusHeHHbIn unkn JHK-coaeprkawmx supycos, PHK-cogepkalwmx
BUpYcoB, 6bakTepnodaros. BUY, renatut yenoseka.

Baktepun. Obwan xapaktepucTuka. MNoHATUe WTamm. Bupycol 1 6aKkTepmm: cxoncTBa U pasimums

MpakTUyeckne 3aHATUA:

BupycHble n 6akTepmnanbHble 3aboneBaHma. ObLmMe NPUHLKUIMBI UCMOJIb30BaHUA NEKAaPCTBEHHbIX BELLLECTB.
OcobeHHOCTU NPUMEHEHNS aHTUOMOTUKOB.

MpeacTaB/ieHNe YCTHbIX COOOLLEHNI C Npe3eHTaunen, NoAroToB/IEHHbIX MO MNEPEYHIO UCTOYHUKOB,
peKoMeHA0BaHHbIX NpenogasaTenem

OK 04

Tema 1.8. OcHoBHOe coaepiKaHue OK 02
ObmeH Bewects M | TeopeTuueckoe obyyeHue:
npespatwieHue AccMMmnNaUMNA U AUCCUMUAALMA — IBE CTOPOHbI MeTabosim3ma. Tunbl 0bmeHa BelecTB: aBTOTPOPHbIN U
9HEpPruun B KNeTtke | retepoTpodHbIN, a3POB6HbIN U aHA3PO6HbIN. IHepreTuyeckoe obecnevyeHme KNeTku: npespateHme ATO B
0b6MeHHbIX npoueccax. PepmeHTaTUBHbIN XapaKTep peakumi KNneTo4yHoro metaboansma
MepBMYHbBIN CUHTE3 OpPraHMYECKUX BELLLECTB B KneTKe. MNnactuyecknin oomeH. PoTocnHTE3. XeMOCHHTES.
AHa3pO6HbIN 3HEPreTUYecknin obmeH. AHaspobHble opraHM3mbl. BporkeHne, aBTOTPOGHbIN U
retepoTpodHbIA TUN NUTAHUA. AHA3POOHbIE MUKPOOPraHM3Mbl Kak 06beKTbl BMOTEXHONOTUK. DTanbl
sHepreTnyeckoro obmeHa. MmMKonms. bBUoNOrnMYecKoe OKMUCIEHNE, AN KNETOYHOE AblXaHUe
Tema 1.9. OcHoBHOe coaepiKaHue
’KusHeHHbIN UMKN | TeopeTuueckoe obyyeHue:
Knetku. Muros. KneTouHbI LuMKA, ero nepuoabl n perynaumsa. Mepuoabl HTepdasbl Mx ocobeHHocTU. AnddepeHuymayma
Meiios KIeTKM N apecT KNeToYHOro umkna. eneHme knetkm — mmtos. Ctagum mmutosa n npomcxogaLme npoLeccol. OK 02
KapuokuHes 1 LNToKkMHes. bronornyeckoe 3HauyeHne Mntosa. Menos — peayKUMOHHOE AefieHNe KNeTKMU. OK 04

Ctagnun meriosa. Melio3 — 0CHOBA MOJIOBOrO pa3MHOXeHUA. [loBegeHe XpOMOCOM B Menose.
KpoccuHrosep. buonormyeckunin cmbicn menosa. 3pdekTbl menosa. Menos B }KUSHEHHOM LiMKAe
OpraHM3moB

KoHTponbHas pabora

MoneKynapHbI ypoBEHb OpraHM3aLMm XKMBOTO




Paspgen 2. CtpoeHue n pyHKLUMN OpraHn3ma

22

Tema 2.1. CopepraHue 3
CrpoeHue NpodeccMoHanbHO-OpUEHTUPOBAHHOE CoAEepIKaHMUE TeopeTUYecKoro obyyeHus 2
opraHusma OAHOKNETOUHble opraHu3mbl. KONOHUaNbHble opraHu3mbl. MHOFOK/1IeTOUYHbIe OpraHM3mbl. Bsanmocsasb OK 02
4yacTer MHOTOKNeTOYHOro opraHnsma. ®yHkuna. OpraHbl U cMCTEMbl OPraHoOB. AnnapaTbl OPraHos. OK 04
fomeocTas opraHM3ma U ero noagepxaHue B npouecce KU3HeaeATE/IbHOCTU. 5 K1
PyHKUMOHaNbHAA CMCTEMA OpPraHOB. TKaHM pacTeHUI. TKaHM XKMBOTHbIX U YenoBeKa. OpraHbl pacTeHun.
OpraHbl 1 CUCTEMbI OPraHOB UBOTHbIX U YeNOBeKa. 3HaYeHWe onopbl, ABMMKEHUA, MUTaHUA, AbIXaHUA,
TpaHcnopTa BeLWecTB, BblaeNeHNsA, 3aWnTbl. 3HaYeHUe NPOoABAEHUA Pa3aparKMMOCTU U perynaumm
OcHOBHOe coaeprKaHue NPaKTUYECKOro 3aHATUA:
Teopusa KNOHANbHO-CENIEKTUBHOTO ummyHuTteTa 1. Ipanxa, U.UN. MeyHnkosa. NHEKUMOHHbIE
3abonesaHua u annaemua. BaxkHenwme anmaemmmn B UCTOPUKN YenoBeYvecTBa. BakumHauma Kak
npodunakTnka NHGEKUMOHHbIX 3aboneBaHui.
MpepcTaBneHme yCTHbIX COOBLLEHMI C Npe3eHTaumen, No4roTOBNEHHbIX MO NepPeYH0 UCTOYHUKOB,
peKkomeHA0BaHHbIX Npenoaasartenem
Tema 2.2. CoaeprkaHue
dopmbl MNpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEpPIKAHMUE TeOpeTUUYEeCKOoro obyyeHums OK 02
Pa3sMHOXeHuA ®Popmbl pasMHOXKeEHUA OpraHnM3moB. becnosoe 1 NosnoBoe pa3mHoXKeHue. Buabl 6€6cnonoro pasmHoXKeHUs: K1
OpraHusmos npocToe AeneHne HaaBoe, MOYKOBaHUE, pa3MHOMXKeHWe cnopamu, BereTaTUBHOE pa3sMHOXKeHue, 1
dparmeHTauma, KNoHMpoBaHue. NonoBoe pasmHOXKEHME.
Tema 2.3. OcHoOBHOEe coaepXKaHue
OHTOreHes TeopeTtuyeckoe obyueHue:
*KUBOTHbIX U FameToreHes y XXMBOTHbIX. CnepmaToreHes n ooreHes. CTpoeHne NoAO0BbIX KneTok. OnnoaoTsopeHne 1
yenoseka ambpunoHanbHOe pa3BuUTUE KUBOTHbIX. MapTeHoreHes. ImbpuoreHes (Ha Nnpumepe NaHUEeTHUKA). Ctagun OK 02
ambpuoreHesa
OK 04
PocT 1 pa3BuTUE *KMBOTHbIX. [TocTambBpuoHanbHbIM Nnepuog. Npamoe n Henpamoe pa3BuTue. PasButune ¢ 1

meTamopdo3om y 6€Cno3BOHOUYHbIX M MO3BOHOUYHbIX }KMBOTHbIX. CTaAnM NOCTIMOPUOHANBHOIO Pa3BUTUS Y
KMBOTHbIX M YenoBeKa. [lepnogbl OHTOreHesa YyesioBeka. buonornyeckoe ctapeHme n cmepTb.
[epoHTONOINA




Tema 2.4.

OcHOBHOe coaepXKaHue

OHTOreHes TeopeTtuueckoe obyueHue: OK 02
pacTeHuit FametoduTt 1 cnopodunT. PasmHOKeHMe 1 pa3BUTUE BOOpOCAEN. Pa3aMHOXeEHWE N pa3BUTME CMOPOBbIX OK 04
pacTeHun. Pa3amHOMKeHME U pa3BUTME CEMEHHbIX pacTeHui. PocT. Mepunoabl OHTOreHesa pacTeHui
Tema 2.5. OcHoBHOe copepXKaHue
OcHOBHble TeopeTtuyeckoe obyuyeHue:
NOHATUA FTEHETUKWN | [eHeTUKa KaK HayKa O Hacl1eACTBEHHOCTU U U3SMEHYMBOCTU OpraHU3moB. OCHOBHbIE reHeTUYeCcKue NoHATUA OK 02
n cumBobl. FeH. FfeHoTun. ®eHoTun. AnnenbHble reHbl. AbTePHATMBHbIE NPU3HAKW. JJOMUHAHTHbLIN U
PeLLeCcCUBHbIN NPU3HAKKU. FTOMO3UroTa M reTeposuroTta. Yuctaa aMHuA. Mbpuabl. OCHOBHbIE METOAbI
reHeTUKM: rnbpuaonornyecknii, LUTON0OrM4eckne, MoaeKynApHO-reHeTu4eckKme
Tema 2.6. OcHoOBHOEe coaepXKaHue
3akoHomepHocTM | TeopeTuyeckoe obyuyeHue:
HacnenoBaHUA 3aKoOHOMepHOCTM 06pa3oBaHMA rameT. 3akoHbl . MeHaena: MoHornbpugHoe ckpewwmsaHue. Mpasuao
AOMUHUPOBAHMA. 3aKOH eAMHO06Pa3MA NePBOro NOKOEHUA. 3aKOH pacLyenieHnsa NPM3HAKOoB.
LMTonornyeckne ocCHOBbl MOHOrMBPUAHOrO CKpeLLMBaHMA. TMNoTe3a YUCTOTbI raMmeT. AHan3upyoLlee OK 02
CKpewmBaHme. OurnbpuaHoe ckpelmBaHme. 3aKOH HE3aBUCMMOTO Hacne0BaHNA NPU3HAKOB. OKO04
MonurnbpmuaHoe HacnenoBaHNE U €r0 3aKOHOMEPHOCTU MNK2
MpodeccnoHaNnbHO-OpUEHTUPOBAHHOE coAepKaHMe NPAaKTUUYECKOro 3aHATUA:
PeweHwne 3aga4 Ha onpeaeneHne BepOATHOCTU BO3HUKHOBEHWUA HAaCNeACTBEHHbIX MPU3HAKOB MPU MOHO-,
AN-, NOAUTMOPUAHOM M aHANIM3UPYIOLLEM CKPELLMBAHNM, COCTaBAEHNE FEHOTUNMMUYECKUX CXEM
CKpelmBaHma
Tema 2.7. OcHoBHOe coaepXKaHue OKO01
Bsaumopeiicteue | TeopeTuueckoe obyuyeHue: OK 02
reHos FeHoTMN KakK uenoctHasa cuctema. MHoxecTBeHHOe aenctene reHos. MNaenotponna. MHOXeCTBEHHbIM

annenusm. Bsammogpenctesme annenbHbix reHos. KogomuHmposaHue. Bsaumoaenctame HeannenbHbIX
reHos. KomnaemeHTapHOCTb. Inucras. NMonnmmepua

I'Ipocbeccuouanbl-lo-opueﬂ'mpOBaHHoe copgeprxKaHue NPakTn4eCcKoro 3aHATUA:

PeweHue 3apa4 Ha onpeaeneHne BepOATHOCTU BO3HUKHOBEHWA HAC/1eACTBEHHbIX NPU3HAKOB Npu
Pa3NYHbIX TUNAX B3aMMOAel‘/‘ICTBMﬂ reHos, CoCtaBseHne reHoTUuNNYeCKnX Cxem CKpelwmBaHnA




Tema 2.8.
CuenneHHoe
HacneaoBaHue
NpU3HaKoB

OcHOBHOe coaepXKaHue

TeopeTtuueckoe obyueHue:

3akoHbl T. MopraHa. CuenneHHoe HachefoBaHMe reHOoB, HapyLleHue cuenaeHna. XpoOMOCOMHasA Teopus
HacneacTBeHHOCTU. [eHeTMYecKoe KapTUpoBaHMe XPOMOCOM. MIcnonb3oBaHMe KPOCCUHIOBEpa A/iA
COCTaBNEHUA reHeTUYECKUX KapT XPOMOCOM

npOCbeCCMOHaIIbHO-OpVIGHTMpOBaHHoe cogepixKaHue NPakTU4eCKoro 3aHATUA:

PeweHue 3aga4 Ha onpegeneHne sepoATHOCTUN BO3SHNKHOBEHNA HAaCNeACTBEHHbIX MPU3HAKOB Npu
cuenneHHom HacnegoBaHMKM, COCTaB/1eEHNE TeHOTUMNYECKUX CXeM CKpelwmnBaHUA

OK 01
OK 02
MK2

Tema 2.9.
FeHeTMKa nona

OcHoBHOe cogepxxaHue

TeopeTtuueckoe obyuyeHue:

XPOMOCOMHbI MEXaHU3M onpeaeneHns nona. AyTocoMbl M NONOBbIE XPOMOCOMbI. TOMOraMeTHbIN K
reTeporameTHbIn non. FeHeTUYecKasn CTPYKTypa NON0BbIX XpOMOCOM. HacnenoBaHWe NPU3HAKOB,
CLEN/IEHHbIX C MOI0OM

n PaKTU4YEeCKUue 3aHATUA:

PelweHwne 3apay Ha onpegeneHre BepoOATHOCTM BO3HUKHOBEHUA HAC/IeACTBEHHbIX MPU3HAKOB, CUEMN/IeHHbIX
C NMNOJ21I0OM, COCTaB/1eHNE TEHOTUNMNYECKUX CXEM CKpeLwnBaHUA

OK 01
OK 02

Tema 2.10.
FeHeTUKa
yenioBekKa

OcHoBHOe copgepxxaHue

TeopeTtuueckoe obyuyeHue:

KapuoTtun yenoBeka. MeTobl U3ydeHUA reHEeTUKU YE/T0BEKa: reHealorMyecknii, 6IM3HeL0BbIN,
LMTOreHEeTUYECKMIA, BUOXMMUYECKNM, NONMYNALMOHHO-CTaTUCTUYECKUI. HacneacTBeHHble 3aboneBaHus
yesioBeKa. [eHHble U XPOMOCOMHble 60/1e3HN YenoBeka. bonesHu ¢ HacneaCTBEHHOM
npeapacnosioXKeHHOCTbIO. 3HaYeHNe MeAULNHCKOM reHeTUKU B NPeAoTBPpaLLEeHMN U NeYeHUn
reHeTU4YecKunx 3abosieBaHUM YenoBekKa

lMpaKTnyeckue 3aHATUA:

PeweHune 3aga4 Ha onpegeneHne BepoATHOCTM BOSHUKHOBEHUA HAacNeACTBEHHbIX NPU3HAKOB, NCMNO/b3YysA
METO/bl FTEHETUKN YEN0OBEKa, COCTaB/IEHUE TEHOTUMMUYECKMX CXEM CKpelunBaHua. MpeactaBneHue yCTHbIX
coobLLEHNI C Npe3eHTaunen o HacNeACTBEHHbIX 3ab601eBaHNAX YENOBEKA

OKO01
OK 02

Tema 2.11.
3aKOHOMEepPHOCTU

OcHoOBHOe cogepXKaHue

TeopeTuueckoe obyueHue:

OK 01
OK 02




M3MEHUYMBOCTH B3avmopencteune reHoTuna u cpebl npyu GopmmpoBaHum deHoTnna. M3meHUMBOCTb MPU3HAKOB. OK 04
KauecTBeHHbIe 1 Kon4ecTBeHHble NPU3HaKW. Buabl UsmMeHYMBOCTU: HAaCcNeACTBEHHAA U
HeHacneaCcTBEHHaA.
3aKOH roMON0rMYecKnx pagoB B HacneaCTBEHHOM M3MeHunBocTH (H.U. Basunos).
MoandukaumoHHas, unmn peHoTUnMYeckas MU3MeHUYMBOCTb. Posb cpedbl B MOANDUKALMOHHOM
N3MeHYMBOCTU. HopMma peakumnm npu3sHaka. BaprMaymoHHbI pag U BapuaunMoHHAA KpnBasa. XapaKTepucTmka
MOANPUKALMOHHON N3MEHYNBOCTHU
HacneactBeHHas, MAM reHOTUNNYECKAA MU3MEHUYNBOCTb. KOMOBUHATUBHAA N3MEHYMBOCTD.
MyTauMoHHaA U3MEHYMBOCTb. BUabl MyTaumii: reHHble, XPOMOCOMHblE, TeHOMHbIE. MTPUYUHDI
BO3HMKHOBEHMA MyTauui
MpaKTUYecKue 3aHATUA:
PeweHwne 3aga4 Ha onpegeneHne TMNa MyTauum Npu nepegaye HacneacTBEHHbIX NPU3HAKOB, COCTaB/eHNe
reHOTUMNMUYECKUX CXEM CKpeLLMBaHnA
Tema 2.12. OcHOBHOe cogepXKaHue
Cenekuusa TeopeTtuyeckoe obyuyeHue:
OpraHusmos CeneKkuma Kak HayKa. MeToabl ceneKkuMOoHHOM paboThbl. [eTepo3unc 1 ero npuymHbl. ICKycCTBEHHbIN 0THOP: OKO01
MaCCOBbIN U UHAMBUAYANbHbINA. ITanbl KOMOMHALMOHHOM cenekunn. CopTt, Nopoaa, WTaMmm OK 02
ANroputmsbl pelleHne 3aga4 Ha onpeaeneHne BO3MOXHOINO BO3HUKHOBEHWA HacNeaCTBEHHbIX MPU3HAKOB
no cefekumn, CocTaBieHne reHOTUNMUYECKMX CXeM CKpeLLMBaHUA
KoHTponbHasa pabora
CtpoeHue 1 GyHKLMM OpraHM3ma
Paspen 3. Teopua asonouumn
Tema 3.1. Uctopua | OcHOBHOe cogepiKaHue
3BOIIOLLUOHHOIO TeopeTtuyeckoe obyueHue:
y4yeHuA MNepBble 3BONOUMOHHbIE KOHLUenumMn. Npagyanuctuyeckan asoaoUnMoHHan KoHuenuma XK.b. Jlamapka. OK 02
Asvkywme cunbl asontounn. Kpeaunonunsm mn tpaHcdopmmnsm. Cuctematumka K. J/InHHeA n eé 3HaveHne ana OK 04

bopMMpPOBaAHUA MAEN IBONOLUN
MpeanocbiKM BOSHUKHOBEHWUA AapBUHU3MA. IBONOLMA BUAOB B Npupoae. bopbba 3a cywectsoBaHMe.
EcTecTBeHHbI 0TOOpP. [AMBEpPreHUnsa Npn3HaKoB 1 BuaoobpasosaHmne. OCHOBHbIE NONOXKEHUSA




CUHTETMYEeCKoW Teopuu asontoumm (CT3). Ponb 3BONOLMOHHOM Teopumn B OPMUPOBAHMUM HAaYYHOM
KapTUHbI MUpa

Tema 3.2.
Mukpoasoniouus

OcHoBHOe cogepXKaHue

TeopeTuyeckoe obyueHue:

MMWKPO3BONIOLMA U MaKPOIBOJIOLMA KaK 3Tanbl 3BONOLMOHHOIO npouecca. leHeTu4eckne 0CHOBbI
sBositouMnU. MyTauum n KOMBMHALMM KaK SNEMEHTAPHbIV 3BOJIIOLMOHHBIA MaTepuan. Monyaauus Kak
3NeMeHTapHaA eANHMULA 3BONTHOLUMN.

Avxkywme cunbl (GakTopbl) aBontouMn. MyTauMOHHbIM NPOLECcC U KOMOUHATUBHAA U3MEHUYNBOCTb.
Mwurpaums. U3onaumusa nonynauuii: reorpadpuyeckas (mpoctpaHcTBeHHas), buonoruyeckas
(penpoayKkTnBHas).

EcTecTBeHHbIN 0TOOP — HanpasaaLWM GakTop 3BoNtOLMWN. Bopbba 3a CyLLecTBOBaHWE KaK MEXaHU3M
AEeNCTBUA ecTecTBEHHOro otbopa B nonynsaumax. Bua v ero kputepum (npmsHakm). BugoobpasosaHue Kak
pe3ybTaT MUKPO3BO/THOLLUK

OK 02

Tema 3.3.
Makpoasontouus

OcHoBHOEe coaepXKaHue

TeopeTtuueckoe obyuyeHue:

Makpossontouma. Popmbl U OCHOBHbIE HanpaBieHUs Makpoasoatounn (A.H. Cesepuos). NyTn AocTUNKEHUA
H6uonornyeckoro nporpecca: apomopdos, Manoagantaums, obwan aereHepauma. Metogbl U3ydyeHuUs
MaKpO3BOOLMU. 3aKOH 3apobllLeBoro cxoactsa (3akoH K. bapa). buoreHeTuyeckuii 3akoH (3. Fekkenb,
®. Mionnep). Obwue 3aKOHOMEpPHOCTU (NpaBuKaa) aBoAOLUU

OK 02

Tema 3.4.
Bo3HMKHOBEHUE U
pa3sBUTUE }KU3HU
Ha 3emne

OcHoBHOe copgepxxaHue

TeopeTtuueckoe obyueHue:

'MnoTesbl N TEOPUM BOZHUKHOBEHMA KU3HU Ha 3eM/ie: KpeaunoHM3M, CaMONpon3BosIbHOE (CMOHTaHHoe)
3apOXKAeHMe, CTaLMOHAPHOE COCTOAHME, NaHcnepmua, 6Monoas. Havyano opraHMYecKomr 3BONOLMN.
MNoaBneHWe NepBbIX KNETOK. IBOIOLMA MeTabo/iM3ma. IBONOUMA NEPBbIX KNETOK. [TpoKapuoThl 1
ayKapuoTbl. MNponcxoxaeHne MHOrOKAeTOUYHbIX OPraHM3mMoB. BO3HUMKHOBEHWE OCHOBHbIX LL@PCTB 3yKapumoT.
OcHOBHble YepTbl 3BONOLMN PaCTUTENbHOIO MUPA. OCHOBHbIE YepPTbl 3BONOLMN }KUBOTHOMO MUpPaA

lMpaKTnyeckue 3aHATUA:

I'Ipe,u,CTaBneHme YCTHOro COO6LLI,€HMFI N NEHTblI BpeMEHU MO OCHOBHbIM 3TalNamM BO3HUKHOBEHUA U Pa3BUTUA
XUBOTHOIO U PaCTUTENbHOIO MM1pPa, NOAroToB/ZIEHHbLIX NO NepevYHo UCTOYHMKOB, peKOMEeHA0BaHHbIX

OK 02
OK 04




npenogasartenem

Tema 3.5. OcHOBHOe€ coaepKaHue
MpoucxoxaeHune TeopeTuyeckoe obyueHue: 1
yenoseKa — AHTpononormva — Hayka o yenoseke. CucTemaTUyecKkoe nonoxKeHue Yyenoseka. CxoACTBO YenoBeKa C
aHTponoreHes XMBOTHbIMU. OTAINUMNA YeNOBEeKa OT XKMUBOTHbIX. [IpAMOXOXKAEHME U KOMMIEKC CBA3AHHbIX C HUM
NPW3HaKoB. Pa3BnTHE roIOBHOrO MO3ra U BTOPOW CUTHaNbHOW cucTeMbl. COOTHOLWEHNE BMONOTNYECKUX U
coumanbHbix GaKTOPOB B aHTPONOreHese OK 02
OCHOBHble cTagnKn aHTpornoreHesa. [lpMonuTekn — npeaku YenoBeKa u 4enoBekoobpasHbIx 06e3baAH. OK 04
MpoToaHTpon — NpeaLecTBEHHUK YenoBeKa. ApxaHTpon — ApeBHeNW NN Yenosek. MNaneoaHtpon —
ApeBHMI YenoseK. HeoaHTpon —4yenoBeKk COBPEMEHHOrO TUNA. IBONIOLMA COBPEMEHHOMO Ye10BEKa.
Yenoseueckne pacbl. OCHOBHble 6onblIME pacbl: eBponeonaHan (eBpasuniickas), Herpo-aBCcTpasongHan
(skBaTOpManbHasn), MOHrosionaHan (a3nMaTcKko-amepuKaHcKas). Bpema n mecto BOSHMKHOBEHMA
yenoseyeckux pac. EGMHCTBO yenoBeyecKkumx pac
MpakTuyeckune 3aHATUA: 1
Bpems 1 nyTn pacceneHuns yenoseka no nnaHete.lNpuncnocobaeHHOCTb YeNOBEKA K Pa3HbIM YCIOBUAM
cpeapl. BanaHue reorpadpuryeckoi cpeqbl Ha mopdonormio n GM3nonornio YeoBeKa
3alunTa NIeHT BPEMEHW M MEHTA/IbHbIX KapT B popmaTe YCTHOro coobuieHmaA, NoAroTOBAEHHbIX MO NePeyHto
NUCTOYHMKOB, PEKOMEHL0BaHHbIX NpenoaasaTenem
KoHTpoabHas 1
TeopeTnyeckme acnekTbl 3BONOLMN }KU3HU Ha 3emne
pabota
Pasgen 4. dkonorus 13
Tema 4.1. OcHOBHOEe coaepXKaHue
dKonornyeckme TeopeTtuyeckoe obyueHue:
¢daKTopbl U cpeabl | Cpeabl 06UTaHNA OPraHM3MOB: BOAHAA, HA3eMHO-BO3YLLIHAsA, MOYBEHHAA, BHYTPMOPraHM3MeHHas. OKO01
KU3HU ®Pu3nKo-xmmmyeckmne ocobeHHOCTU cpes 0buTaHMA opraHn3mos. MpucnocobieHna opraHN3mMoB K KU3HU B OK 07
pasHbix cpeaax. NoHATMe akonormnyeckoro gpakropa. Knaccudpumkauma akonornyecknx pakropos. MNpasuno
MuUHUMyMma HO. Jlnbuxa. 3akoH TonepaHTHocTH B. Lendopaa
Tema 4.2. OcHoBHOe cogepXKaHue 2 OKO01
Monynauus, TeopeTtuueckoe obyuyeHue: OK 02




coobuwecTBa,
3KOCUCTEMbI

JKoN0rMyecKasn xapakTepucTmka Bnaa n nonynaumm. SKoNormyeckas Huwa Bnaa. IKonormnyeckmne
XapaKTepucTnkun nonynaunn. Coobuectsa n skocuctemsl. broueHos u ero cTpyktypa (B.H. Cykaues). CBA3un
MeXay opraHnamamu B 6moueHo3se. CTpyKTYpHbIE KOMMOHEHTbI 3KOCUCTEMbI: NPOAYL,EHTbI, KOHCYMEHTbI,
peayueHTbl. KpyroBopoT BeLLECTB M MOTOK SHEPTMM B SKOCUCTEME. TpodUUecKmne ypoBHM.

AHTpOMNOreHHble 3KOoCUCTEMbI. ArpoaKoCHMCTEMbI. OTIMYMA arposKocMcTem OT BMoreou,eHoO30B.
Yp603KkocucTembl. OCHOBHbIE KOMMNOHEHTbI Ypbo3KocucTeM

MpakTUyeckmne 3aHATUA:

Tpodurueckme uenn n cetn. OCHOBHbIE MOKa3aTe/IM IKOCUCTEMbI. BMomacca 1 NnpoayKuuna. dKoornyeckue
nupamuapl ymcen, buomaccol 1 aHeprun. Npasuio NMpaMmuabl SHEPTUN.

PelleHne NpakTUKO-OPUEHTMPOBAHHbIX PACYETHbIX 3a4aHUI NO NEPEHOCY BELLECTBA M SHEPTMM B SKOCUCTEMAX C
cocTaB/ieHMe TpodUUecKkux uenen n nupammg 6Momaccbl u sHeprum

OK 07

Tema 4.3.
Buocdepa -
rnobanbHas
aKonoruyeckas
cuctema

OcHOBHOEe coaepXKaHue

Teopetuueckoe obyueHue:

Buocdepa — Kknas obonoyka 3emnun. Pazsutme npeacrasneHmin o buocdepe B Tpyaax B.N. BepHaackoro.
O6nactn 6uocdepbl 1 eé coctas. HKurBoe BelecTBo 6Uochepbl 1 ero GyHKUUK

3aKOHOMepPHOCTH cylecTBoBaHUA Buocdepbl. OcobeHHOCTM BrUochepbl Kak rNobanbHOM IKOCUCTEMBI.
OnHamunuyeckoe paBHoBecue B brochepe. PUTMUYHOCTL ABNeHMn B Buochepe. KpyroBopoTbl BELLLECTB U

H6roreoxmMmmyeckune UnKbl. FnobanbHble 3KONOrMYECKME MPODHIEeMbl COBPEMEHHOCTU U NYTU UX PeLLeHUA

n PaKTU4YECKUe 3aHATUA:

PelueHMe NpaKkTUKO-OPUEHTUPOBAHHbIX PAaCUYETHbIX 33434 Ha onpeaesieHne MJIoWaan HacaxKaeHWUn ans
CHUXKEHMA KOHLEeHTPaLLMKN YIAEeKMCNOro ra3a B aTmocdepe CBOEro perMoHa npoXKnMBaHusa

OKO01
OK 02
OK 07

Tema 4.4.
BanaHue
AHTPONOreHHbIX
¢aKkTOpoOB Ha
6uocdepy

OcHoOBHOe coaepXKaHue

TeopeTtuyeckoe obyueHue:

AHTponoreHHble BO34eNCTBUA Ha Bnocdepy. 3arpasHEHNA KaK BUA, aHTPOMNOreHHOro BO34enCcTBumA
(xumuyeckoe, pusuyeckoe, buonozuyeckoe, omxo0si Npou3eoocmaea u nompebaeHuUs). AHTPOMNOreHHble
BO34eNCcTBMA Ha aTMocdepy. BosgeincTeuna Ha rugpocodepy (3aepAasHeHUA U UX UCMOYHUKU, UCMOUW,eHUs
800). Bo3gelicteua Ha nutocdepy (Oeepadayus noyssl, 8ozdelicmsue Ha 20pHbie Mopoda, Hedpa).
AHTpOMoOreHHble BO3AENCTBUA HA BMOTMYECKMEe coobLlecTBa (s1eca u pacmumensHsie coobuecmaa,
HUBOMHbIU Mup)

OKO01
OK 02
OK 04
OK 07
MK1




MpodeccuoHanbHO-OpUEeHTUPOBAHHOE coAepKaHUe NPaKTUYECKOro 3aHATUA: 1
PelwweHne NpakTUKO-OPUEHTUPOBAHHbIX PACYETHbIX 334aHUI NO COXPAHEHUIO MPUPOAHbIX PECYPCOB CBOEro
pernMoHa npoXxmMBaHmA
Tema 4.5. OcHoBHOe coaepXKaHue 5
BanaHue TeopeTuyeckoe obyyeHue:
coumanbHoO- 3p0poBbe U ero coctasnsaowme. PakTopbl, NONOKUTENLHO U OTPULLATENBHO BAUAIOLWME HA OPraHU3M 1
9KOJIOrn4ecKmnxX Yyenoseka. BpeaHblie NpuBbIYKKU: NOCNeAcTBUA U NPodUIaKTUKA. Mpobaema TeXHOreHHbIX BO34,eNCTBUI HA
¢dakrTopos Ha 34,0pO0BbE Ye/I0BEKA (31EKTPOMArHUTHbIE NOJA, BbITOBAA XMMUA, U3ObITOYHbIE LWYMbI, paguauma n T.n.).
340pOBbe ApanTauma opraHM3ma YenoBeKa K GaKTopam OKpyKatowen cpeapl. 3almMTHbIE MEXaHU3Mbl OPraHM3ma
yenoBeka yenoseka. 340poBbe 1 paboTocnocobHOCTD.
MpuHumnbl dopmmposaHua 3goposbecbeperatowtero nosegeHna. dusnyeckas akTMBHOCTb M 340POBbE. 1
lpynnbl 340poBbA. OCHOBbI 3aKaIMBAHMA. BUOXMMMYECKME acnNeKTbl paLnMoOHaNbHOro NuTaHuA. Npasuna
6e30nacHOro Ncnoab30BaHMA ObITOBLIX MPUOOPOB N TEXHUYECKUX YCTPOICTB
MpakTUyeckmne 3aHATUA: 2
OnpepgeneHne cyTOMHOrO paunoHa NUTaHUA 1
Co3faHne nHANBMAYaANbHOM NAMATKM MO OpraHM3aumm pauMoHanbHOM GU3NYECKOM aKTUBHOCTH 1
NpodeccMoHanbHO-OpUEHTUPOBAHHOE CoAepKaHMe NabopaToOpPHOro 3aHATUA 1

NabopaTtopHan paboTa Ha BbIbOp:

NabopaTtopHan paboTa «YmcTBEHHan paboTocnoCcobHOCTb»

OBnageHne meTogamu onpeaeneHns nokasaTenen ymcTBeHHoM paboTocnocobHocTH, 06bACHEHME
NOJIyYEHHbIX Pe3yabTaToB U GOPMYINPOBAHME BbIBOAOB (MMCbMEHHO) C MCMONb30BAHNMEM HAYYHbIX
NOHATUI, TEOPUI U 3aKOHOB

NabopaTtopHas paboTa «BavaHne abnotnmyeckmx GakTopos Ha YeNoBeEKa (HU3KME U BbICOKME
Temnepartypbl)»

N3yyeHne mexaHM3MOB aganTaLmm OpraHM3Ma YenoBeKa K HU3KMM M BbICOKMM TemnepaTypam u
06BbACHEHWE NONYYEHHbIX Pe3yNbTaTOB U GOPMYIMPOBaHME BbIBOAOB (MMCbMEHHO) C UCNO/Ib30BAHNEM
Hay4YHbIX MOHATUI, TEOPUI U 3aKOHOB

B KauecTBe TpUIrepoB CHUMKAOLWMX PabOTOCNOCOOHOCTb MCNO/Ib30BATL YC/I0BUA OCYLLECTBIEHUSA
npodeccnMoHanbHON AeATENbHOCTU: WYM, TeMNepaTypa, dM3nyeckasa Harpyska u T.4.

OK 02

OK 04

OK 07
MK1




KoHTponbHas pabora 1
TeopeTnyeckne acnekTbl 3KONOTMK
MpodeccmoHanbHO-OpUEHTUPOBAHHOE coAaepKaHue (coaepiKaHue NPUKAAZHOIO MoAaynA)
Paspgen 5. buonorua B XXM3sHu 4
Tema 5.1. CopepraHue 1 OK 01
BbuotexHonormm B | TeopeTnueckoe obyueHue: 1 OK 02
*KU3HU Kaxkporo BuoTexHonorna Kak Hayka 1 npom3eoacTeo. OCHOBHblE HanNpaBAEHUA COBPEMEHHOM BUOTEXHONOTUM. 1 OK 04
MeToabl 6uoTexHonornn. O6vEeKTbl BUOTEXHONOTMU. ITUKA BUOTEXHOIOTMYECKMX U TEHETUYECKNX K?
aKcnepumeHTOoB. MNpasunna NnomMcka n aHann3sa 6MO3KONOrMYeCcKon MHGOPMALUM U3 PA3INYHbBIX MCTOYHMKOB
(Hay4Haa n yyebHO-Hay4YHasa AnTepaTypa, CPeaAcTBa MaccoBon MHPopMauun, ceTb MHTEPHET U Apyrue)
MpodeccuoHanbHO-OPUEHTUPOBAHHOE COAepKaHMUE NPAKTUUYECKOro 3aHATUA: 1
Kelicbl Ha aHanu3 MHPOPMALMM O HayUYHbIX AOCTUNKEHUAX B 06/1aCTU FEHETUUYECKUX TEXHOIOTUIM, K/TIETOYHOM
NHXXEeHepuu, NULLeBbIX BMOTEXHONOMMIA. 3aLnTa Kenca: NpeacTaBieHme pe3yibTaToB peLeHnsa Kemcos
(BbICTYynNEHME C Npe3eHTauunein)
Tema 5.1 obazatenbHa Ans UlyyeHus ctygeHtamm scex npodeccuii/cneumnanbHocTel
Tema 5.2.1. CopeprKaHue OK 01
buoTtexHonorun B | MpaKTuueckme 3aHATUA: OK 02
meauuuHe u Pa3Butne 6uoTexHonornm B 061actm meanumHbl U Gapmaymm 1 NPUMEHEHUE UX B X KU3HU Ye/I0BEKA, MOUCK OK 04
dapmauyumn 1 aHanM3 MHGOPMaLMM U3 PaA3/IUYHBIX UCTOYHMKOB (Hay4YHas 1 yuebHO-Hay4YHasa AnTepaTtypa, CpeacTea MNK1
maccoBoi uHpopmaumm, ceTb MHTEpPHET 1 apyrue)
KeWcbl Ha aHann3 nHGopmaLMm 0 Pa3BUTUM BUOTEXHONOIUI B MeguunHe 1 dapmaumm (no rpynnam)
3awmTa Keica: MNpeactaBieHne pe3ynbTaToOB PeLEHMA KEMCOB (BbICTYMN/IEHME C Npe3eHTaunen) 1
Tema 5.2.2. CopeprkaHue 2 OKO01
buoTtexHonorum n | MpaKTuyeckme 3aHATUA: 2 OK 02
YKMBOTHbIE Pa3BuTHE BUOTEXHONOMMI C UCMONb30BAaHMEM KUBOTHbIX, MPUMEHEHWE NPOAYKTOB BMOTEXHONOTUN B 1 OK 04
YKM3HWU YeNI0BEKA, MOUCK U aHaNM3 MHPOPMALMM U3 PA3/IUYHBIX MCTOYHMKOB (Hay4YHasa U yyebHO-Hay4YHas MNK1

NnTepaTypa, CpeacTsa MaccoBoi MHPopmaLmm, ceTb MHTEpHET n apyrue)




Kelicbl Ha aHanu3 MHPopPMaLUM O Pa3BUTUM BUOTEXHONOTUI C UCNONb30BAHUEM KMBOTHbIX (MO rpynnam)

3awmTa Keica: MNpeactaBneHne pes3ynbTaToB PeLEHMA KEMCOB (BbICTYMN/IEHME C Npe3eHTaunen) 1
Tema 5.2.3. CopeprKaHue 2 OK 01
buotexHonorum n | MpaKTuueckmne 3aHATUA: 2 OK 02
pacTeHus Pa3BuTHE BUOTEXHONOMMI C UCNONIb30BAaHMEM PACTEHUN, NPUMEHEHME NPOAYKTOB BMOTEXHONOTUM B }KU3HU 1 OK 04

4yenoBeKa, NOUCK M aHaNn3 MHGOPMALMK U3 PA3IMYHBIX UCTOYHUKOB (Hay4yHaa 1 y4ebHO-Hay4HaA MNK1

MTepaTypa, cpeacTsa MaccoBoi MHbopmaumu, ceTb MHTepHET u gpyrue)

Kelicbl Ha aHanM3 MHPopPMaLUM O Pa3BUTUMN BUOTEXHONOTUI C UCNOb30BAHNEM PACTEHUI (Mo rpynnam)

3awmTa KeWca: MNpeactaBneHne pe3ynbTaToB PeLEHMA KEMCOB (BbICTYMN/IEHME C Npe3eHTaunen) 1
Tema 5.2.4. CopeprkaHue 2 OKO01
buotexHonorun B | MpaKTuyeckme 3aHATUA: 2 OK 02
NPOMbBILW/IEHHOCTU | Pa3BuTUE NPOMbILLIEHHOM BMOTEXHONOTMI N ee NPUMEHEHME B XKU3HM YeN0BEKA, MOUCK U aHANU3 1 OK 04

MHPOPMaLMM U3 PA3/IUYHBIX UICTOYHMKOB (Hay4YHasA M y4ebHO-Hay4yHas AnTepaTypa, CpeacTBa MaccoBOM MNK1

nHPopmaumm, ceTb MHTEPHET U Apyrue)

Kelicbl Ha aHanu3 MHPoOpPMaLUM O Pa3BUTUM NPOMbILLNEHHON BUOTEXHONOIMIA (MO rpynnam)

3awmTa Keica: MNpeactaBneHne pes3ynbTaToB PeLleHNA KeMCoB (BbICTyNAeHWe C Npe3eHTaunemn) 1
Tema 5.2.5. CopeprkaHue 2 OKO01
CouunanbHo- MpakTUyeckmne 3aHATUA: 2 OK 02
aTUYeckue 3TUYECKMe acneKTbl Pa3BUTUA BMOTEXHONOTMIA U MPUMEHEHME UX B }KM3HU YeNI0BEKA, MOUCK U aHaNn3 1 OK 04
acnekTbl MHPOPMALMM M3 PA3/IUYHDBIX UCTOYHMKOB (Hay4yHan M y4ebHO-Hay4yHasa AMTepaTypa, CpencTBa MacCcoBOWM MNK1
6uoTtexHonoruit MHbOpPMaUMK, ceTb MHTEepHET u gpyrue)

KeWcbl Ha aHann3 MHPopmMaLmmn 06 3TUYECKUX acneKTax pa3BUTUA BUoTexHonorni (o rpynnam)

3awmTa Keica: MNpeacraBneHne pe3ynbTaToB pPeLleHUa KEMCOB (BbICTYNIEHNE C Npe3eHTaunemn) 1

OcHOBHOe coaepKaHue

Paspen 6. Buoakonoruyeckme uccneaoBaHus 7 OKO01
Tema 6.1. OcHOBHOEe coaeprKaHue 1 OK 02
OcHoBHble TeopeTuuyeckoe obyueHue: 1 OK 04
MmeToAbl HayuHblt meToa,. MeToabl 6M03KONOrMYECKMX UCCef0BaHMIA: NoNeBble, NabopaTopHble, 1 OK 07
6Mo03KONOrNYECKHU

aKcnepumeHTanbHble. MOHUTOPUHI OKPYKatoLLen cpeabl: IOKaNbHbIA, PperMoHanbHbIN U rnobanbHbI




X uccnepoBaHui

MeToabl Noucka, aHanM3a u 06paboTkn MHGOPMALMKN O NPOEKTE B PA3/IMYHBIX UCTOYHUKAX

NabopaTopHbie 3aHATUA:

MocTaHOBKa LeNn, 3a4ay, BblABUKEHWE TMNOTE3bl, NPOBEAEHNE IKCNEPUMEHTA NO ONpeaeneHuto
ONTUMa/IbHbIX YCI0BUI A/1A POCcTa U GU3NOIOTMYECKOM aKTUBHOCTU APOXKIKEBbIX KNETOK. BbiaBneHue
3aKOHOMepHocTel, GopMynMpoBaHME BbIBOAOB M MPOrHO30B.

JNTabopaTopHble paboTbl Ha BbIBOP NO MUHK Fpynnam:

1. BanaHue TemnepaTtypbl Ha pocTa U GM3NONOTNYECKYIO aKTUBHOCTb APOMKKEBBIX KNETOK
2. BanaHuWe yrneBoaoB Ha pocTa M GM3MONOTNYECKYH aKTUBHOCTb APOXKIKEBbIX KETOK
3. CoueTaHHOe BNMAHWE TEMMNEPATypPbl U YINEBOA0B Ha POCTa U GU3NONOTMYECKYIO

dKTUBHOCTb POXKEBbIX KNIETOK

OcHoBHOe cogepxxaHue

Tema 6.2.
buoakosornyeckum
1 3KCcnepumeHT

MpaKTuyeckoe 3aHATUE

0630p TemM yuebHO-1CccNea0BaTENbCKMX MPOEKTOB. Bbibop y4ebHO-UCCcNen0BaTe/IbCKOro NPOeKTa U3
npeanoxeHHbiX. PopmMMpPOBaHME KOMAHAbI NPOEKTA. ANTOPUTM BbINOJIHEHWUA NPOEKTA.

Kaxpaas rpynna BblbMpaeT 0ANH M3 BapMaHTOB y4eOHO-UCCNEA0BATENBCKUX NPOEKTOB:

1. OueHKa KayecTBa aTMoOCchepHOro Bo3ayxa

2. OueHKa KayecTBa No4YB METOA0M GUTOTECTUPOBAHMA

3. OueHKa KayecTBa BOZ, NOBEPXHOCTHbIX BOAOEMOB MO OPraHONENTUYECKUM U GUBUKO-XMMUYECKUM

CBOMCTBaM

4. BnuaHue MAB Ha pocT U pa3BUTME CEMSH BbICLLUMX PAaCcTEHUI

5. BauaHue coneBoro 3arpA3HeHMA Ha POCT U Pa3BUTUE CEMSAH BbICLLIMX PACTeHUM
Mepsbili sman 8bINonHeHUA NPoOeKmMa:
O6ocHOBaHMe aKTyanbHOCTM BbIGpaHHOM TeMbl. BoiaBneHne npobaembl nccnenosaHma, GopmyanposaHue
runoTesbl. Boibop meToaoB nccnenosaHua. Boibop Touek otbopa npob Ha TeppUTOPUN UCCe0BaAHUA.
MocTaHOBKa Lenel u 3aga4 uccnenosanua. OnpeaeneHne G¢opmbl NPeACTaBAEHUA PE3YNbTAaTOB
nccneposaHua. OnpegeneHme 3TanoB M COCTaBAEHUE NAaHA UCCNeA0BAHNA

NabopaTopHbie 3aHATUA

Bmopoli aman 8birnosHeHuUs npoekma: noAroToBKa HeobxoAMMoMN nocyabl U maTepuana ana
3KCNepuMMeHTa, NpoBeJeHue 3KCnepumMeHTa, Nepruoanyeckas NpoBepKa TedyeHns sKkcnepmumenTa/ cbop
maTepuana B BbIbpaHHbIX TOUKax oTbopa npob

OKO01
OK 02
OK 04
OK 07




Tpemud aman 8blnosiIHeHUA rNpoeKkma: nonyvyeHne nepBunYHbIX aKCNepMMmeHTa/ibHbIX aHHbIX, NpoBegeHUe
CTaTUCTUYECKOM O6pa6OTKM NONY4YE€HHbIX AaHHbIX

Yemeepmeoili a3man 8bINosHEHUA NPOeKkma: BbiiBNEHNE 3aKOHOMepPHOCTeN, GOPMY/IMPOBaHUE BbIBOAOB U 1
NPOrHO30B, OLEHKA KaYecTBa Uccaesyemoro obbeKkTa no pesysibTatam 6MO3KOI0rMYecKoro aHaamnsa
MpakTUyecKkune 3aHATUA 2
3awmTta npoeKra. MNpeacrasieHne pe3ynbTaToB BbINOAHEHUA Yy4ebHO-NCCNeA0BaTENbCKUX MPOEKTOB 1
(BbICTYyNNEHME C Npe3eHTauuei)

MpomerKyTouHan aTrectauua (3aver)

Bcero: 72




1. YCJIOBUSA PEAJIN3ALIMU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM IUCIUITIINHBI

«buosorus»

3.1. OcHameHue y4eOHOro kKadOuHeTa

OcBoenue mnporpamMmbl  001e00pa3oBaTeIbHON  Yy4eOHOW JUCHUIUIMHBL «buosorus» mnpeamnojaraeT Hajlu4yue B
npodeccuoHanbHOM  00pa30BaTEeNbHON OpTraHM3allud, pealu3yionieil 00pa3oBaTeNIbHYI0 MPOTpPaMMy CPEIHEro OOIIero
obOpazoBanus B npenenax ocBoenus OIIOIT CITO na 6a3e ocHOBHOTO 00IIero o0pa3oBaHUs, CICIHAIN3UPOBAHHOTO YICOHOTO
kaOuHeTa, B KOTOPOM HMMEETCS BO3MOKHOCTh O00€CIEeYUTh CBOOOJHBIN NOCTyn B MHTEpHET BO Bpemsi yueOHOTO 3aHATUS U B
MepHOJI BHEYUEOHOU AESTENBHOCTH 00YUaAIOIIUXCS.

[Tomenienne kabuHeTa AOHKHO YIOBIETBOPATHh TpeOoBaHUAM CaHUTAPHO-IMHUAEMHUOIOTUYECKUX MPABUII U HOPMATUBAM U
OBITh OCHAIIIEHO TUIIOBBIM 000OPYIOBAHKEM, B TOM YHCJIE CHEIUATU3UPOBAHHON yueOHOM MeOEebIO U CpeICTBaMU 00yUEHHUS.

B kabunere MOKHO OBITH MYJNBTUMEIUMHOE O00OPYIOBaHHUE, MOCPEICTBOMKOTOPOrO0 YYAaCTHUKH OOpa30BaTEIbLHOIO
mpoiiecca MOTyT NMPOCMaTpUBaTh BU3YaJbHYIO MH(OpMAIKIO 1O 00IIeCTBO3HAHUIO, CO3/[aBaTh MPE3CHTAllUU, BUIEOMATEPHAIIbI,
WHBIC TJOKYMEHTBI.

B cocTtaB y4eOHO-METOAMYECKOTO W MAaTEepUaIbHO-TEXHUYECKOTO OOECIEUYEHHUs MPOTrpaMMbl YYEOHOW AMCIUILIMHBI
«buosorus» BXOIT:

e HarJISAJIHbIC TOCOOUS (KOMILUIEKThI YU4EOHBIX TaOJUII, TIJIAKATOB, KAPT, CXEM);

* HH(POPMAITMOHHO-KOMMYHUKAITMOHHBIE CPEICTBA;

e JKPaHHO-3BYKOBBIE TOCOOUS;

e KOMIUICKT TEXHUYECKOW JOKYMEHTAIlMM, B TOM YHCJIE TaclopTa Ha CpeAcTBa OOYYEHHs, HHCTPYKIIUH TI0 WX

WCIIOJI30BAHUIO U TEXHUKE OE30MTaCHOCTH;

e OuOIMOTEYHBIN (HOHI KAOUHETA,

* PCKOMCHAOBAHHBIC MYJ'IBTI/IMGI[I/II‘/JIHI)IG rmocoous.



3.2. HudopmannonHoe obecnevyeHue peain3aluy NporpaMmmal

B Oubnmoreunsiii ¢onm kabuHeTa BXOJAT Yy4uyeOHUKH, YydyeOHO-Meroauueckue KoMmIuliekTel (YMK) (B T.u. m
MYJIBTUMEINIHBIC), 00CCIICUNBAIONINE OCBOCHUE YUSOHON MUCIUTIINHBI «bHONIOTH», PEKOMEHOBAaHHBIC ISl UCIIOIh30BaHUS B
npo(ecCHOHANBPHBIX 00pa30BaTENbHBIX OpraHU3alUsAX, PpEANH3YIOIUX O0pa30BaTEIbHYIO MPOTpaMMy CPEAHEro OOIIero
oOpazoBanus B npeaenax OIIOIT CIIO na 6a3e ocHOBHOTO 0011ero 00pa3oBaHusi, HE CTapIlle MITH JIET C MOMEHTA U3aHMUS.

PexomeHmoBaHHBIE TME€UAaTHBIE W3MaHUA TI0 pealu3anuu 001meo0pa3oBaTeIbHON TUCIUIIIMHBI TPEICTABICHB B
METOJMYECKUX PEKOMEHIAIUAX TI0 OpTraHu3aIii 00yUeHHUs.

bubmuoreunsiit ¢oHx kabWHETa MOXET OBITh OTOJHEH OJHIIUKIONEAUSIMH, CIPAaBOYHUKAMH, HAyYHOW, HAyJHO-
MOMYJISIPHOM U IPYTOi IMTEpaTypo 1Mo BOIpocaM 00I1IeCTBOBEIYECKOT0 00pa3oBaHUsl.

B mporiecce ocBoeHus mporpamMmbl y4eOHOW AMCHUILUIMHBI «bHONOrus» o0ydaromuecs TOJDKHBI UMETh BO3MOXKHOCTH

JOCTyTa K 3JEKTPOHHBIM Y4EOHBIM MaTepuajgaM U o0pa30oBaTeNIbHBIM pecypcaM, UMEIOIUMCS B CBOOOJHOM JOCTYIE€ B CETU
WNuTtepHeT (97EKTPOHHBIM KHUTAM, KapTaM JOKYMEHTaM, XpECTOMATHIM, MPaKTUKyMaM, TECTaM U JIPyTUM MOJA00HBIM pecypcam).

PexoMeHyemble eYaTHbIE U3AHMS 110 PeaJIU3aAlUN 00111e00pa30BaTeILHOM AN CHUILINHbI

OcHoBHbIE IeYaTHDIE H3TaHuA

1. buosorus. 10-11 kmacc (yriyOneHHBIH ypOBEHb): yueOHHK i cpeanHero obmiero oopasosanus / B. H. Speirun [u ap.];
noxx obmieit penakmueit B. H. SIppirura. —2-e uzn. — Mocksa: U3patensctBo IOpaiit, 2022.

2. O06yxog, JI. K. buonorus: kKJIeTky U TKaHU: yueOHOe mocodue Jiyist cpeanero npodeccuonanbHoro oopazoanus / J1. K.
O6yxoB, B. H. KupunenkoBa. — 3-e uzj., nepepad. u gomn. — Mocksa: U3znarensctBo FOpaiit, 2022. — 358 c.

3. buosorus: y4eOHHMK W MPaKTHKyM i1 cpeaHero npodeccuonansHoro obpasoBanus / B. H. Speirun [u ap.]; mox
penakuueii B. H. Sppiruna. — 2-e usg.
— Mocksa: UznarensctBo FOpaiit, 2022. — 378 ¢.DJieKTpOHHbIE U31aHMS

1. buomorus. 10-11 kmace (yriayOiaeHHBIH YPOBEHb): YUeOHHK I cpeanero odiiero oopazosanus / B. H. Speirun [u ap.];
noxa ob6meit penakiuenr B. H. SApweiruna. — 2-e u3a. — MockBa: M3narensctBo FOpaiit, 2022. — 357 ¢. —



(Hapomuoe mpocBemenue). — ISBN 978-5-534-15630-0. — Texkcr: anexkrponHbiii // OOpasoBarenbHast
miatdopma IOpaiit [caiiT]. — URL.:https://urait.ru/bcode/509241
2. OG6yxos, Jl. K. buonorus: xineTku u TKaHU: yaeOHOE mocoOue it cpeaHero npodeccuonaibHoro oopazosanus / J1. K.
Oo6yxos, B. H. KupunenkoBa. — 3-e uzn., nepepad. u gon. — Mocksa: MUznatensctBo FOpaiit, 2022. — 358 c¢. —
(ITpodeccronanproe obpazoBanme). — ISBN 978-5-534-07499-4. — Texkcer: anmekTpoHHbI // OOpa3oBarenbHas
mwiatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/494034
3. Buonorust: y4eOHUK W MPAaKTHKYM Ui CpelHero npodeccruoHansHoro obdpasoanus / B. H. Speirun [u ap.]; mox
penakiueit B. H. Apeiruna. — 2-e uz .
— Mocksa: U3znarensctBo FOpaiit, 2022. — 378 c. — (IIpodeccuonansroe oobpazoBanue). — ISBN 978-5-534-
09603-3. — Tekcr: anekTpoHHbId // OOpazoBaTeIbHA mwiatdopma FOpaiiT [cariT.—  URL:
https://urait.ru/bcode/489661
JlonoiHUTEIbHbIE HCTOYHUKH
1. Teiinop J. buonorus: B 3 1. T. 1/ 1. Tewinop, H. I'pun, V. CrayT; nox pea.P. Conepa
; iep. 3-ro aHri. u3a. — 14-e uzn. —M. : JlabopaTtopus 3uanmii, 2022 — 454 c.
6. ITaiosa, E. 1. Dkosorus: y4eOHHMK M MPAaKTHKYM JIJIs cpeaHero npodeccuonaabHoro oopasosanus / E. U. TTaBiosa, B.
K. HoBukoB. — MockBa: 3narensctBo FOpaiit, 2022. — 190 c.



https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

7. Epemuenko, O. 3. buonorus: ydeHue o Ouocdepe: ydeOHOEe mMmocodbue s
cpennero npodeccruonansHoro obpazosanus / O. 3. Epemuenko. — 3-¢ u3f.,
nepepad. u non. — Mocksa: U3natensctBo FOpaiit, 2022. — 236 c.

8. bmmnos, JI. H. Dxonorust: yaebHOE TOcoOue I CpeTHeTo MPodheCCHOHAITBEHOTO
obpazopanus / JI. H. baunos, B. B. [lonskosa, A. B. Cemenua ; moj oO1ei
penaxiueit JI. H. baurosa. — Mocksa: M3narensctBo FOpaiit, 2022. — 208 c.

9. bproxanp, ®. ®. IIpomsiniennas 3xonorus: yueOHuk / @.®. bproxans, M.B.
I'padxuna, E.E. CnobnsikoBa. — MockBa: ®OPYM: UH®PA-M, 2022. — 208
C.

10.Hecmenona, H. H. Dkonorust yenoBeka: y4eOHUK U MPAKTUKYM IS CPETHETO
npodeccuonansHoro obpaszosanus / H. H. HecmenoBa. — Mocksa:
N3natensctBo KOpaiit, 2022. — 157 c.

11.buonorust ayg npodeccuil U CenuaTbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HAy4HOro mpoduiieil: yueOHUK A CTYJ. YUpexaAeHU cpel. mpod. oOpa3oBaHuUs

/ B. M. Koncrautunos, A. I'. Pezanos, O. E. ®aneesa; mox pea. B. M.
Koncrantunosa. — M. : U3narensckuii neHTp «Akagemusy», 2016/ — 336 c.

26



4. KoHTPOJIb ¥ OLIeHKA Pe3yJIbTAT 0CBOEHHUS 00111e00pa30BaTeIbHON U CIUIIJINHBI
«buogorus»

KoHTpoib W omeHKa pe3yiabTaT OCBOCHUS 001I00pa30BaTEIbHON JUCHUILIAHBI
«buonorus» packpbeIBalOTCs Yepe3 MUCIUTLTHHAPHBIC PE3YIbTaThl, HAITPaBJICHHBIC HA
dopMupoBanue oOmMUX U TPO(ECCHOHANBHBIX KOMIETEHLUI MO pas3jienaM U TemaM
coJiepKaHusl y4eOHOro MaTepuara.

Obmasn Pasznen/Tema Tun oueHoYHBIX MepONPUATHI
KOMIIeTEHIH
s
Pa3nenl.Kierka- KonTponbHas pabota
CTPYKTYpHO- "MonexymspHbIil YpOBEHb
(bynKuHOHANLHAS eMHMNA | prapusaLmy KUBOTO"
JKMBOTI'0Q
ok02 TemaNO1.1.Buon 3anonHende  TaOOMIBl  C
OTHUsKaKHayKa ONMCAaHHEM METOJI0B
MHUKpPOCKOTIUPOBaHUS € X
JOCTOMHCTBAMHU u
HEJI0OCTATKaAMH.
3anonnenue Tabmuipl  «Bxman
YUEHBIX B PA3BUTHE OMOTIOTHUM»
ok02 TemaNO1.2. 3anoIHEHNE CPABHUTEILHON TaOHIIBI
OO1mas xapakTepucTHKa CXOJICTBA M PA3IMUYMA )KUBOTO U
KA3HA HEKHUBOTO
ok01 TemaNO1.3.buonoru D pOHTANBHBIH OIPOC
OKgi YECKU Ba)KHBIE [ToaroroBka ycTHBIX
. XUMHUUYECKHE COOOIIEHNH ¢ TTpe3eHTaINe
COCTUHCHUS BrimonHenue u 3amura 1a00paTopHbBIX
pabor: «Onpenenenue Butamuna C B
MPOYKTaX MUTAHUS,
«'uppodunbHO- ruapodoOHbIE CBOICTBA
h317000791(0): 5
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ox01
0k02

ox04

TemaNO1.4.
CTpykTypHO-
(QyHKIMOHATbHAS
OpraHu3alus KJIeTOK

OueHuBaeMasi TUCKyCCus 1o

BOIPOCAM JICKITHH

Pa3paboTka MEHTaIbHOUI KapThl IO
K1accuuKanyu KIeToK U UX
CTPOEHUIO Ha IIPO-H

IYKapUOTHUYECKHX U TI0 LIAPCTBAM B
MUHHTPYIIITaxX

Boinmonnenue u 3amura 1a00paTopHBIX
paboT:

«CTpoeHueKIeTKI(PACTEHUS, )KUBOTHbIE
,[pUOBI ) UKJIETOYHBICBKJIIOUCHUSI(KPaXM
a1, KapOTUHOU/IBI, XJIOPOILJIACTHI,
XPOMOILIACTHI)»,

«[IponuraemocTb
MeMOpaHbI(TIIa3MOJIH3, AETIa3MOIIHU3 )»

ox01

TemaNO1.5.

OpoHTAIBHBIN OIIPOC

ox02

CTpyKTypHO-
(GyHKIMOHANBbHBIE (PAKTOPBI
HAaCIIEJICTBEHHOCTH

PazpaboTka rioccapus
Pemenue 3a1au Ha onpeeneHue
MOCIIeJ0BATEIbHOCTH HYKJIEOTHI0B

ok01
ox(2

TemaNel.6.

[Iponeccol MaTpU4HOTO
CHHTE3a

®poHTaNBHBIA OIIPOC

Tect «IIponecchl MAaTPUUHOTO CHHTE3A)
Pemenune 3anayu Ha onpeneneHue
MOCJICIOBATEILHOCTH aMUHOKHCIIOT B
MoOJIeKyJIe Oenka

Pemenue 3amau Ha onpeneneHue
MI0CJICJIOBATEIIbHOCTH AMHUHOKHCIIOT B
MOJIeKyJie Oelika B ClTyyae H3MEHEHUS
nocien0BaresibHocTH Hykieotraos JJHK

0k02
ok04

TemaNel.7.
Hexnerounsie hopMbl sKU3HU

@poHTanbHBIA OIIPOC.

[ToaroToBKa yCTHBIX COOOIIEHUH C
npe3eHTanuen (BUpycHbIE U
OakrepuainbHbie 3a00neBanus. O0ume
TIPUHIIAITHI KCTIONB30BAHMS
JIleKapCcTBEHHBIX BeriecTB. OCOOEHHOCTH
NpUMEHEHHS aHTHOUOTHKOB)
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0x02

TemaNel.8.
OOMEH BEIlIECTB U
TPEBpaIICHNE SHEPTUH

DpoHTaNBHBIN OITPOC
3anonHeHne CpaBHUTENbHOM
TaOMHLbl XapaKTEPUCTUK TUIIOB

B KJIETKE oOMeHa BEIIeCTB
ok(2 TemaNel.9. OOcyxaeHue 1Mo BOIpocam JICKIUu
ok04 Ku3HeHHBIH UK Pa3paboTka JeHTbl BpeMEeHH KM3HEHHOTO
KJIeTKH. MUTO3. UKJIa
Meiio3
Paznen2.Ctpoenuendy KonrponbHas padora "CtpoeHue u
HKIIMHOPTaHU3Ma ¢Gynkuuu opranmuzma”
0K(2 Tema OneHrBaeMast TUCKYCCHUsS
ox04 Ne2.1.Crpoenueop Pa3paboTka MeHTaIbHO KapThl TKaHEH,
raHm3Ma OpPTaHOB U CHCTEM OPTaHOB OPraHU3MOB
(pacTeHus, JKMBOTHBIE, YEJIOBEK) C
KPaTKOW XapaKTEPUCTUKOU UX
byHKUIUN
[ToarotoBka M MpeICTaBIEHAE YCTHBIX
co001IIeHHI ¢ Tpe3eHTalKei
(MMMyHHTET, THOEKIIMOHHBIE
3a00JICBaHUS, SIUIEMHH,
BaKI[MHAIs)
002 TemaNe2 2. DpoHTATBHEIHM OIPOC
®opmel 3anonHeHue TabIuIbI C
Pa3MHOKEHHUA KpaTKoM
OpPraHU3MOB XapakTepucTHKON U mpuMepaMu hopm
Pa3MHOXeHHS OpraHu3MOB
002 TemaNe2.3. Pa3pa0oTKa JIEHTHI BPEMEHH C
ok04 OHTOreHe3 KHBOTHBIX U XapaKTEPUCTHKOMN ITAIOB OHTOTEHE3a
1CII0BCKA OTJIEJIBHOM TPYIIION JKUBOTHBIX U
YesoBeKa 1o MUKPO TPyIIaM
Tect/onpoc
ok(2 Tema CocraBnenne XU3HECHHbBIX IIUKIIOB
ok04 No2.4.0Ontorenesp PACTCHHUIA.
ACTEHUM
002 TemaNe2.5. PaspaboTka

OCHOBHEBIE TOHATHUS TCHETUKH

rnoccapus Tecrt
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ok(2 Tema DpoHTANBHBIN OIPOC
ok04 No2.6.3akonomep Tect 10 BOIpOCaM JIEKIHUK
HOCTHHACJIEI0BA Penienue 3a1a4 Ha
HUS OTpe/IeNieHIE BEPOSITHOCTH
BO3HUKHOBCHUSI
HacieIcTBEHHBIX TIPH3HAKOB MPH
MOHO-, JIi-, IOJUTHOPHTHOMH
AaHATH3UPYIOLIEM CKpPEIMBAHNUH,
COCTaBJICHUE F€HOTUITHYECKHX
CXEM CKPEIMBaHUsI
ok01 Tema Tect
002 No2.7.B3aumoneiicTaue Paspa6oTka rioccapus
IeHOB Perienue 3a1a4 Ha onpe/ieieHUe
BEPOSTHOCTH BO3HUKHOBEHMS
HACJIEICTBEHHBIX IPU3HAKOB IIPH
Pa3IMYHBIX THIIAX B3aHMOJEHCTBHUS
TE€HOB, COCTABJICHHE T€HOTHITNIECKUX
CXEM CKpEIIUBAHMS
ok01 TemaNe2.8. Tect
0k(2 CuenneHHoe HacneI0BaHue PazpaboTka rioccapus
PU3HAKOB Perenue 3a1a4 Ha ONpe/IIICHUE
BEPOSITHOCTH BO3HUKHOBEHHS
HACIIEICTBEHHBIX PU3HAKOB IIPH
CIICTUICHHOM HACJICIOBAHHH,
COCTaBJICHHE TEHOTUITNYECKHX CXEM
CKpPEIMBAHKS
ok01 Tema Tect
002 Ne2.9.I'enern PaspaloTka rioccapus
Karosna Perenre 3a1a4 Ha ONpe/IeIICHIE
BEPOSITHOCTH BO3HUKHOBEHHMS
HACIIEICTBEHHBIX MPU3HAKOB,
CIIETUIEHHBIX C MOJIOM, COCTaBIIEHHE
TEHOTUIIMYECKUX CXEM CKPEIIUBAHMS
ok01 Tema Tecr
0k02 No2.10.I'enetuxa PaspaboTka rioccapis
YeJI0BEKa
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Pemenne 3anau Ha onpeneneHue
BEPOSITHOCTA BOZHUKHOBEHHS
HACJIC/ICTBEHHBIX IPH3HAKOB,
UCIIOJB3YS METO/IbI TEHETUKH
YeJI0BeKa, COCTABIICHUE
TCHOTUIIMYECKHX CXEM
ckpemuBanusi [loAroToBKa yCTHBIX
COOOIIEHUH ¢ TIpe3eHTaluel 0
HACJIEICTBEHHBIX 3a00JIEBAHUAX

JeIIOBEKa
ok01 TemaNe2.11. Tect
k(2 3aKOHOMEPHOCTH Pemenue 3aau Ha onpeaeneHue Tuma
ok04 M3MEHYMBOCTH MyTaIIUH TPH
TepeiaueHacyIeICTBEHHBIXIIPU3HAKOB,COC
TaBJICHUETCHOTUITHIECKUXCXEMCKPEIIIUB
aHMsI
ok01 Tema Tect
002 No2.12.Cenexuusiop Paspa6oTka rioccapus
TaHN3MOB Pemenne 3amad Ha
ONPEICICHUEBO3MOKHOTOBO3HUKHOBE
HUSHACIICICTBEHHBIXTIPU3HAKOBITOCEIEKIT
V1,COCTABICHUETCHOTUITIECKUX CXEM
CKpEIIMBaHUS
Pa3zgen3. Teopusi 3somonun | KonrponbHas pabora "Teopernueckue
ACTIEKTHI YBOJTIOIIUY KU3HU Ha 3emJe"”
ok(2 Tema3.l. DpoHTAIIBHBIN OIPOC
ok04 HcTopHs 3BOJHOIMOHHOTO Pa3paboTka JIEHTH BpEMEHH Pa3BUTHSA
yUCHHA ABOJIIOLIMOHHOTO YYEHHUS
002 Tema3.2 . Mukposs DpOHTANBHBIH OIPOC
OJNIOLHS PazpaboTka rioccapus TepMUHOB
0k02 Tema3.3.Mak OreHuBaeMast TMCKYCCHSI
PO3BOJTIOITHS Pa3paboTka rioccapus

TEPMUHOB

31




ok(2 Tema3.4. ®poHTaTBHBIN OIPOC
ok04 Bo3nukHoBeHueE 1 pa3Butie | I[loArotoBka u mpeacTaBaeHUE YCTHOTO
KU3HU Ha 3emJie COOOIIEHNS ¥ JICHTH BPEMEHU
BO3HUKHOBEHHMS U PA3BUTHUS
’KUBOTHOTO ¥ PACTUTEIIBHOTO MHpPa
0K02 Tema3.5. OpOHTATBHBIH OIPOC
ok04 [poucxoxaenue yenoseka - | PaspaboTka JeHT BpeMeHU U
AHTPONOreHE3 MEHTAJIBHBIX KapT Ha BHIOOP:
"IBOJTIOIUST COBPEMEHHOT'0O YeloBeKa',
"Bpems 1 yTH pacceneHus YeaoBeKa
no miaxere", "BiusHue reorpaduueckon
cpezibl Ha MOp(HOIOrHio  (HU3UOIOTHIO
yenoBeka","UemoBeueckue
pacel",00cyxkaeHIE
Pa3znend.Ixogorus KonTpoJubHas pabora
"Teoperuyeckue
AcnekTbl 3K010THH"
ox01 Temad.1. Tect mo 3xonoruyeckum axktopam u
007 OKOJIOrHYecKue cpelaM JKM3HH OPraHu3MOB
(baxTopsl U cpeIbl
KU3HH.
ok01 Tema4.2. CocraBieHre CXeM KpyroBopoTa
Ong [Tomynsius, cooOrecTsa, BEIECTB, UCTIOJIB3YSI MaTEPHAIIbI
k07 3KOCHUCTEMBI JICKIINH
Permenue nmpakTHka- OpHEHTHPOBAHHBIX
PACUETHBIX 3aJaHUH 110 IEPEHOCY
BEIIECTBA U SHEPTUHU B IKOCHCTEMAX C
COCTaBJIEHHE TPOPUUECKUX Lienel u
nupamui 6HOMacchl U
DHEPTUU
ok01 Tema4.3. OneHrBaeMast TUCKYCCHS
zigi brochepa- Tect

rI00aTbHASYKOIOTHYECKAS
crucTemMa

Pemenne npaktuka-
OPMEHTUPOBAHHBIX pacUYeTHBIX 3a7a4
Ha ONPEICIICHUE TUIOIIAAN
HacaXJIeHUU I CHUKESHUS

KOHOCHTPAOHHK YTIICKUCIIOro ra3a B
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arMoc(epe CBOero pernona

IPOXKMBAHMS

ok01 Tema4 .4. Tect

ok(02

ox04 BiusHue aHTPONOreHHBIX Peluienye MpakTHKa-

007 (axTopos na brochepy OPHUEHTUPOBAHHBIX
PACUETHBIX 3aJaHUH 110
COXPAHEHHIO IPUPOIHBIX
PECYPCOB CBOETO PErHOHA
IPOXKUBAHHSA

002 Temad.5. OuenuBaeMasgucKyccusB

8?8? BiusiHME COLMAIbHO- BIIONHEHUSATPAKTHYECKHX

OKOJIOTHYCCKUX (bﬁKTOpOB Ha
310POBBC YCIIOBCKA

3ajanuil;"Onpenenenuecy
TOYHOTO PaIOHA

OUTaHUs",

"Co3nanue
VHMBU Y JIbHOM
HaMATKHU 110 OPraHu3aluu
PaMOHAIBHOM

(u3myecKoil aKTUBHOCTH"

Beinonnenue
nabopaTopHOii pabOThI HA
BBIOOD:

"YMcTBeHHas
paboTococoOHOCTD",
"BrusHrue aOMOTHYECKUX
(paxTOpOB Ha YenoBEKa
(HM3KKE U BBICOKUE

TemnepaTypbi)"
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* TIpodeccronanbHo-
OPUCHTHPOBAHHUE
conepxanue Paznmen
5.buonorusBxu3zHu

3amura Keica:
Ipe/ICTaBICHUE
Pe3yIbTATOB PENICHUS
KEeHCOB (BBICTYIUICHHUE C
Tpe3eHTalneH )

ox01

ok02

ok04
[1K5-2

* Tema 5.1broTexHOI0rMH B
JKU3HU KaXKIIOTO

Brinonnenue kernca Ha
aHanu3 HHHOPMAIHHU O
Hay4HBIX JOCTHKCHUSAX B
00J1aCTH TCHETHIECKHX
TEXHOJIOTHIA, KIETOYHON
WHXEHEPUH, TIUIIEBBIX
OMOTEXHONOTHH (TI0
TpyIIam), IpeacTaBICHNE
pE3yIbTATOB PEICHUS
KEHCOB
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