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1.001mas xapakrepucTuka padoueii mporpaMmsl 001eo0pa3oBaTe/IbHOM
AUCUMILVIMHBI «BHosornsm»

1.1 MecTo AMCHUIUIMHBI B CTPYKType o00pa30BaTeJIbHOH NPOrpamMmbl

CIIO:

OobmeoOpa3oBarenpHas auciuminHa  «buonorus» sBusercs 00sS3aTeIbHON YacThIO
o011eo0pazoBaTeabHOr0 UKIa 00pa3oBaresibHOi nporpaMmsl B cooTBeTcTBUU ¢ PI'OC
CIIO mno cneunansHoctH: 23.02.07 «TexHuyeckoe OOCITYKMBAaHHUE U PEMOHT

JIBUTATEJIEH, CUCTEM U arperaToB aBTOMOOMIICH.

1.2.1 llean 1 IiIaHUpyeMble Pe3yJabTAThHI OCBOCHUS JUCHMUIIIMHBI

Heaun nMcHUANIAHBI
Heanb: GopmupoBanue y o0ydyaromuxcsi CUCTEMbl 3HAHUM O PA3IUYHBIX YPOBHSIX

JKXU3HHU CO 3HAHUEM COBPCMCHHBIX HpG}ICTaBHGHHﬁ 0 XHUBOH mpupoac, HABBIKOB I10
[IPOBCACHHUIO OMOJIOTMYECKUX I/ICCJIe,ZIOBaHI/Iﬁ C CO6J'IIOJI€HI/I6M 9THYCCKUX HOPM,
apFYMGHTI/IPOBaHHOﬁ JIMYHOCTHOM O3 uM 110 6€p€)KHOMy OTHOIICHHUIO K

OKPY’KAIOIIEN Cpee.

3agaun:

* mojydeHue (yHAAMEHTANbHBIX 3HAHMNA O OMOJOrMYECKUX cHucTeMax (KieTka,
OpraHu3M, IMOMYyJALMUS, BHJI, 3KOCHUCTEMA); HUCTOPUU PA3BUTUS COBPEMEHHBIX
NPEICTABICHUN O KUBOM MPUPOJIE, BBITAIOIIMXCSA OTKPHITHAX B OMONOTHYECKON HAayKe; POJIH
OMOJOTHYECKOM Hayku B (HOPMHPOBAHHHM COBPEMEHHOW €CTECTBEHHO- HAYYHOW KapTHHBI
MHUpa; METOJaX HAyYHOT'O MO3HAHUS,

* OBJAJCHUE YMEHUSAMH JIOTMYECKH MBICIUTh, OOOCHOBBIBATH MECTO M pOJb
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIbHOCTH JIOJEH, pa3BUTHU
COBPEMEHHBIX TEXHOJOTHW; ONpPENeNATh KUBbIE OOBEKTHl B MPHUPOJE; MPOBOJAUTH
HaOIOEHNs 332 SKOCHCTEMAMHU C II€TbI0 UX OMUCAHUS WU BBIABICHUS €CTECTBEHHBIX U
AHTPOTIOTEHHBIX HM3MEHEHUHW; HAXOAUTh M aHATM3UPOBATh HMHPOPMAIMIO O JKUBBIX
00BbEKTaX;

* pa3BUTHE TI03HABATEIbHBIX HWHTEPECOB, WHTEIUIEKTYyaJbHBIX M TBOPYECKHX
crocoOHOCTeH O00ydYaImuUXcs B MPOLECCe HU3YUYEeHUS OMOJOTHYECKUX SBJICHUM;
BBIJAIOIUXCSA JOCTHKEHMM OMOJOrvH, BOWIEAUIMX B OOIIEYENTOBEUYECKYIO KYJIBTYpPY;
CIIOKHBIX M MMPOTHUBOPEUMBBIX MYTEW Pa3BUTUSA COBPEMEHHBIX HAyUHBIX B3IJISA10B, UIEH,
TEOpUH, KOHILIENIUH, TUMOTE3 (O CYHIHOCTU M MPOUCXOKACHUU KU3HU, YEIOBEKA)B
X0j1€ pabOTHI C Pa3IMYHBIMU UCTOUHUKAMU UH(OpMAIIHH;

* BOCHHUTaHUE YOEKIECHHOCTH B HEOOXOAMMOCTH MO 3HAHUS KUBOM MPHUPOJIBI,

HGO6XOI[I/IMOCTI/I palruOHAJIBHOIO IIPUPOAOIIOJIb30BAHUA, 6CpC)KHOFO OTHOLICHHUA K
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NPUPOHBIM PeCypcaMu OKpYKaiollell cpene, COOCTBEHHOMY 3/I0pOBbIO; YBaKEHUS K
MHEHUIO ONIMOHEHTa NpU 00CYX ACHUN OUOJIOTHYECKUX MPOOIIEM;

*  UCIOJIb30BAHUE MPUOOPETEHHBIX OHMOJOTHMUYECKUX 3HAHMM U YyMEHUU B
MOBCEIHEBHON JKW3HU [IJI1 OILICHKA TIOCJIEACTBUN CBOEH JIeSITENBHOCTH (U
NEATENbHOCTH JPYTUX JIOJEH) MO0 OTHOLICHUIO K OKpYyXXarolell cpene, 340pOBbIO
APYTHX JIOfied U COOCTBEHHOMY 3/10pOBbIO; 00OCHOBaHME M  COONIOJCHUEM
npoduiakTUku 3a00eBaHUi, OKa3aHWE MEPBOM MOMOIIM HpPU TpaBMax, COOJOAEHUE
MpaBuJI MOBEJICHUS B IPUPO/IE.

2. CTpyKTypa U cogepraHue obuw,eobpasoBaTe/ibHOW AUCLUUNIUHDI
2.1. O6bem AnCUUNAUHDI U BUAbI y4uebHOU paboTbl



Bupg yuyebHo paboTbi

O6bem B yacax

06bem obpasoBaTenbHOM NpOrpammbl AUCLUUMIUHDI 74
B T.u.

OcHOBHOe cogep)KaHue 74
BT. Y.

TeopeTnyeckoe obyyeHue 33
NabopaTopHO NpaKTUYeCKMe 3aHATUA 41
MpodeccmoHanbHO-0pUEHTUPOBAHHOE coAepKaHue (coaepkaHue

NPUKNAAHOTro moayns)

TeopeTnyeckoe obyyeHune -
NabopaTopHO NpaKTUYECKUE 3aHATUA -
KoHTponbHble paboTbl 4
MpomerkyTouHana aTrectauma (3K3ameH) 3ayert-




2.2. TemaTu4eckuii JIaH U COAEePKAHUE JUCUMUILIMHBI

HaumeHoBaHue | CopepikaHue yue6HOro matepuana (OCHoBHoe U Npo¢dpeccMoHaNbHO-OPUEHTUPOBAHHOE), nabopaTopHble | O6bem | Popmupyemble
pasaenos u tem M NpaKTUYECKUE 3aHATUA, NPUKNAAHOK MoAay b (Npy HAaANUUK) Yyacos KomMneTeHuuun
1 2 3 4
Paspen 1. Knetka — CTpyKTYypHO-QYHKLUOHANbHAA e4UHUL,A YKUBOTO 18
Tema 1.1. OcHOBHOe copgepXKaHue
buonorua Kak TeopeTuueckoe obyuyeHue:
Hayka Buonorua Kak Hayka. CBA3b 6M0ON0MMK C APYrMMM HayKamu: Buoxmmma, 6uodursmKka, 6MOHKKa,
reHoreorpadus u ap. Ponb u mecto 6uonornmn B GopmmMpoBaHMUM COBPEMEHHOM HAaYYHOW KapTUHbI MUpa. OK 02
3HauyeHMe bruonormyeckux sHaHui. ictopmus 6uonornun. 3HayeHme LUTONOTUN ANA PaA3BUTUA BUoOrMK U
No3HaHMA NpUpoAabl. MeToAbl LUTONOMMN: MUKPOCKONUSA, XpoMaTorpadus, anekTpodopes, MeTos MeveHblx
atomos, anddepeHumanbHoe LeHTPUPYrnpoBaHue, KyabTypa KAeToK
Tema 1.2. O6wan OcHoOBHOe€ coaepKaHue 1
XapaKTepuCTUKa TeopeTtuyeckoe obyueHue:
HU3HH PasHoobpasune 6uocnctem. OpraHnsaumnsa BUONOrMYECcKUX cUCTeM. YPOBHM OpraHn3aumumn buocuctem:
MONEKYNAPHO-TEHETUYECKMIA, OPraHOMAHO-KNETOYHbIW, OPraHU3MEHHbIW, NOMNYNALUOHHO-BUA0BOM, OK 02
3KOoCUCTEMHbIN (BnoreoueHoTUYecKuin), buochepHbiii. Hayku, nsyyatome buonornyeckne o6beKTbl Ha
Pa3HbIX YPOBHAX OPraHM3aLmm KnU3HU. O6LLAA XapaKTEPUCTMKA KU3HM, CBOMCTBA KMBbIX cucTeM. Mpoueccsl,
npoucxogsaume B buocmcremax
Tema 1.3. OcHoOBHOe€ coaep)KaHue
Buonoruyecku TeopeTtuyeckoe obyuyeHue: 1
BaXKHble XUMUYECKUI cOCTaB KNeTKU. HeopraHnyeckune BeLLecTBa KNeTKKU, UX buonornyeckasn posb.
XUMUUECKKNE OpraHuyeckue BeLecTsa KNeTku. buonornyeckme nonnmepsl. benkn. CTpyKTypa u GyHKUMM BenKoBoM Ok 01
CoOeAuHEHUA MoneKybl. PepMeHTbI, NPUHLMM X AencTBUA. Yrnesoabl. Buonornyeckme GpyHKUMM YrieBoa0B. OR 02
Nvnngbl. Obwmii nnan ctpoeHus. f’mgpodunnbHo-rnapodobHble cBoicTBa. KnaccmdpuKkauma nMnnaos. OR 04
buonornyeckune pyHkunmn annmnpos. ATP. CtpoeHne monekynbl AT®. buonormdyeckme pyHKUnm ATO
MNpaKTuyecKkue 3aHATUA: 1




Ponb 6enKoB, yrneBooB U }KMPOB B OpraHM3me YesioBeKa. BUTaMuHbl 1 6MOIOrMYecKn akTUBHbIE 406aBKN,
NX 3HaYEHME B ¥KU3HM OpraHnU3Ma YyenoBeKa. M'mMno- n aBMTammMHO3bI UX Nocseacteus. MNpeacrasneHune
YCTHbIX COOBLEHUI C Npe3eHTauMel, NOArOTOB/IEHHbIX NO NEPEYHIO UCTOYHUKOB, PEKOMEHA0BAHHbIX
npenogasartenem

NabopartopHbie 3aHATUA:

NabopatopHan pabota “OnpegeneHue sutamumHa C B npoayKTax nutaHua”
MoAroToBKa BapMaHTOB OMNbITa, HabOAEeHWE 33 KAYECTBEHHbIMW PeaKUMAMM, 3anoiHeHne paboyeit
TabMubl, MHTEPNpEeTauna Habatoaaembix ABNEHUIN, GOPMYIMPOBAHNE BbIBOAOB

NabopatopHan pabota «MmapodunnbHo-rinapodobHbie CBOMCTBA UMNAOBY
MoAroToBKa BapMaHTOB ONbITa, HabOAEHNE U3MEHEHUS PaCTBOPUMOCTM IMNUAOB, 3aNoIHEHNe paboyel
TabMubl, MHTEPNpEeTauna Habatoaaembix ABNEHUIN, GOPMYIMPOBAHNE BbIBOAOB

Tema 1.4.
CTPYKTYypHO-
¢dyHKUMOHANbHanA
opraHusauusa
KNEeToK

OcHoOBHOe€ coaepKaHue

TeopeTnueckoe obyueHue:

KnetouyHas Teopusa (T. LsaHH, M. LUnenaeH, P. Bupxos). OCHOBHbIE NONOXEHUS COBPEMEHHOW KNETOUYHOM
Teopumn. TUNbl KNETOK: 3YKAPMOTUYECKAA N NPOKapMoTudecKan. CpaBHUTEIbHAA XapPaKTEPUCTMKA KNETOK
3yKapuoT (pacTUTeNbHOM, }KMBOTHOM, rPMBHOM). CTpoeHMe NPOKapUOTUYECKOM KneTkU. OcobeHHOoCTH
CTPOEHMUA reTepoTPOPHOM M aBTOTPOPHOM NPOKAPUOTUYECKUX KNeTOK. CTpoeHMe N1a3maTUHECKOMN
MembpaHbl. TpaHCNOPT BELLECTB Yepes NAa3mMaTUYECKY0 MeMbpaHy: NacCUBHbIMA U aKTUBHbIN. IHAOLMTO3:
nMHoumMTO3, parountos. IKk3oumnTo3. O60104Ka N KNeToYHaA CTeHKa. CTPYKTypa U PyHKUUM KNEeTOUYHOM
CTEHKW pacTeHui, rpubos

Untonnasma. Llutosons. Liutockenet. OgHOMeMbpaHHble OpraHoMAbl KNETKWU: SIHA0MNNA3MATUYECKAn CETb
(3NC), annapat ronbAKKM, NM30COMbI, NEPOKCUCOMbI, BAaKYO/IM PAacTUTENbHbIX KNeTok. CTpoeHne n GyHKLmm
04HOMEeMBpPaHHbIX OPraHOMA0B KNeTKU. KneTouHblii cok. Typrop.

MonyaBTOHOMHbIE OpraHOMAblI KNETKN: MUTOXOHAPUK, NAACTUAbI: XJIOPONIACTbI, XPOMONAACTbI,
NEeNKONNACTbl, UX CTpoeHMe U GYyHKUUK. AaepHbIl annapaT KNeTKK, CTpoeHne 1 GyHKUUN.

HemembpaHHble opraHonabl KNETKU: pPUHBOCOMbI, MUKPOTPYBOOUKM, KNETOUHBIM LLeHTP. OpraHonabl
[ABWMKEHUSA: PECHUYKM U KIYTUKKN. CTpoeHMe N GYHKLMM HEMEMBPaAHHbIX OPraHOMA0B KNETKK

NabopaTtopHble 3aHATUA:

NabopaTopHasa paboTa «CTpoeHMe KNeTKM (PaCcTEHUSA, ) KUBOTHbIE, TPMObI) U KNETOUYHbIE BKIKOYEHUS

OKO01
OK 02
OK 04




(kpaxman, KapoTMHOWUAbI, XIOPONAACTbI, XPOMOMIACTbI)»

MprobpeTeHne onbiTa NPUMEHEHNS TEXHUKN MUKPOCKOMMPOBAHMUA MPU BbINOJHEHUM N1ab0OPaTOPHbIX
pabort. MNoarotoBka MMKponpenapaTos, HabAeHME C MOMOLLLbIO MUKPOCKONA, BbIBIEHUE Pa3nnunii
MeXay N3y4aembiMn 06 bEKTaMU, MHTePNpeTauunsa Habatogaembix ABAEHUN, POpMyTIMPOBaHUE BbIBOAOB

NabopaTtopHan paboTta «lNpoHnLaeMocTb MembpaHbl (N1a3MoNM3, AEN/1Ia3MON3)»

MpuobpeTeHne onbiTa NPUMEHEHUA TEXHUKN MUKPOCKONUPOBAHWUA NPU BbINONHEHUWN N1abBOPaTOPHbIX
paboT. MoarotoBka MMKPONpPenapaTos, HabA4eHNE C MOMOLLbIO MUKPOCKONA, BbISIBIEHME Pa3/INyniA
MeXAay U3ydyaembimu o6beKTamm, MHTepRpeTauusa Habagaembix sBneHUi, opmynrMpoBaHuMe BbIBOAOB

Tema 1.5.

CTpYKTYypHO-
$yHKUMOHaNbHbIE

OcHOBHOe cogepXKaHue

TeopeTnuyeckoe obyueHue:

CTpoeHuMe XpOMOCOM. XPOMOCOMHbI Habop KNETOK, FOMONIOTMYHbIE M HEFOMOIOTUYHbIE XPOMOCOMbI,

daKrTopbl ranJIonaHbIN U AMNAOUAHbIN Habop. HyknenHosbie KucnoTtbl. IHK n PHK. CTpoeHne HyKNenHOoBbIX KUC/OT. OK 01
HacneaACTBEHHOCTU | Hykneotuapl. KomnaemeHTapHble a30TUCTble OCHOBaHMA. Mpasuno Yapradda. Ctpyktypa AHK — gBoliHanA OK 02
cnupanb. MecToHaxoxaeHue u buonornyeckme ¢pyHkumm AHK. AHK-a3kcneptmsa. Buabl PHK. ®yHKuum PHK
B KNeTke
lMpaKTuyeckne 3aHATUA:
PelweHune 3a4a4 Ha onpeaeneHne Nocnen0BaTe/IbHOCTU HYKNEeoTMA0B
Tema 1.6. OcHOBHOe€ coaepKaHue
Mpouecchbl TeopeTuyeckoe obyuyeHue:
MaTpuU4Horo MaTpunuHbii cuHTes JHK — pennnkauma. NMpuHumnel penamkauymm OHK. MexaHnsm penaunkaumu JHK.
CUHTEe3a Penapauus AHK (gopennekaTtMBHan, nocTpennekaTuBHan). Peakunm maTpuyHoro cuHTesa. MpuHumn
KOMMN/IEMEHTAPHOCTU B peakumax matpmyHoro cuHTtesa. AHK v reHbl. FleHeTMYecKkmMin Koa, ero CBOICTBa. OK 01
TpaHcKkpunuma — MaTpu4HbIi cuHTe3 PHK. TpaHcnauma un eé atanbl. Ycnosusa 6uocnHtesa 6enka. CtpoeHue OK 02
T-PHK 1 KogmpoBaHue aMnMHOKUCAOT. Ponb pubocom B GuocuHTe3e 6enka
MpaKTnyecKkue 3aHATUA:
PelwweHune 3agay Ha onpeaeneHne Nocaen0BaTeIbHOCTM aMUHOKMC/IOT B MONeKyne besnKa.
PelweHwne 3agay Ha onpeaeneHne Nocaen0BaTENbHOCTU aMUHOKUCIOT B MOJIEKYe BenKa B cnyyae
M3MeHeHMA NocnefoBaTeNbHOCTN HYKAeoTnaos JHK
Tema 1.7. OcHoBHOe coaepXKaHue OK 02




HeKkneTtouyHble
dopmbl }KNU3HHU

TeopeTuueckoe obyueHue:

Bupycbl — HeKneTouHble GOPMbl KM3HM U 061MraTHbIE NapasuTbl. CTpOeHME NPOCTbIX M CNOXKHbIX BUPYCOB,
peTposupycoB, bakteprnodaros. usHeHHbIn unkn JHK-coaeprkawmx supycos, PHK-coaeprKamx
BUpYycoB, bakTepmodaros. BUY, renatnt yenoseka.

Bbaktepuun. Obwas xapaktepucTmKka. NoHATME WTamm. Bupycbl n 6akTepmn: cXxoacTsa U pasnmumns

MpaKTnyeckune 3aHATUA:

BupycHble n 6akTepmnanbHble 3abonesaHuns. O6LwmMe NPUHLMNBI UCNOJIb30BaHMA IEKAPCTBEHHbIX BELLECTB.
Oco6€eHHOCTU NPUMEHEHNA aHTUONOTUKOB.

MpeacTaBneHMe YCTHbIX COOBLEHMI C NPe3eHTaLnen, NoAroTOBEHHbIX MO NEPEYH0 UCTOYHUKOB,
PEKOMEHA0BAHHbIX NPenoaBaTesiem

OK 04

Tema 1.8.

O6meH BeLwecTs u
npespallieHue
9HEeprum B KneTke

OcHOBHOe cogepXKaHue

TeopeTnueckoe obyueHue:

AccmunaumMs n ANCCUMUNALNA — ABE CTOPOHbI MeTabonnama. Tunbl 06MeHa BELLECTB: aBTOTPOPHbIN U
reTepoTpodHbIiN, a3p0bHbIV M aHA3PObHbIN. DHepreTUyeckoe obecneyeHne KNeTKU: npespalleHme ATO B
0bMeHHbIX npoueccax. PepmMeHTaTUBHbIV XapaKTep peaKkunin KNeTouHoro metabonmsma

MepBUYHbIN CUHTE3 OPraHNYeCcKUX BELWECTB B KneTKe. Maactnyecknii obmeH. PoTocMHTE3. XEMOCUHTES.
AHa3pOo6HbIN 3HEepreTuyeckmii obmeH. AHaspobHble opraHn3mbl. bpoxkeHne, aBTOTPODHbIN K
reTepoTpodHbIN TUN NUTAHWUA. AHA3PObHbIE MMKPOOPraHM3Mbl Kak 06bEKTbI BUOTEXHOOMMK. ITanbl
sHepreTnyeckoro obmeHa. FnKonus. BUonormyeckoe oKUCIeHUE, UAU KNETOYHOE AblXxaHne

OK 02

Tema 1.9.
YU3HeHHbIN unKn
Knetku. Muros.
Meito3

OCHOBHOE cogepyKaHue

TeopeTtuyeckoe obyueHue:

KneTouHblii uMKA, ero nepuogpl n perynauma. Nepuoabl MHTepdasbl x ocobeHHocTU. AubdepeHumnauma

KNETKN U apeCT KNETOYHOTO LUNKAa. JeneHune kKnetkm — mutos. CTagnm mutosa um npoucxoadauine npoueccol.

KapnoKnHes 1 LMToKMHe3. buonornyeckoe sHayeHne MnTosa. Menos — peayKUNOHHOE AeNEHNE KNETKMU.
Craguu meliosa. Melio3 — 0CHOBa NOJIOBOTO Pa3mMHOXeHUA. MoBeaeHNE XPOMOCOM B Mel03e.
KpoccuHrosep. buonornyeckunii cmoicn meinosa. dpdeKkTbl meiiosa. Menos B })KU3HEHHOM LUKAe
OpraHM3moB

OK 02
OK 04

KoHTponbHaa pabora

MoneKynsapHbIN YpOBEHb OPraHM3aLMM }KUBOTO




Paspen 2. CtpoeHue u pyHKLUM OpraHn3ma 22
Tema 2.1. CopeprkaHue 3
CrpoeHue MpodeccnoHanbHO-OpUEHTUPOBAHHOE COAEpPKaHUe TeopeTU4ecKoro obyuyeHus 2
opraHuMsma OnHOKNeToYHble opraHn3mbl. KonoHnanbHble opraHnsmbl. MHOrOKAETOYHble opraHu3mbl. B3anmocsasb OK 02
YyacTei MHOTOKNeTOYHOTo opraHnama. PyHKumaA. OpraHbl U CUCTEMbI OpraHOB. AnnapaTbl OPraHoBs. OK 04
fomeocTas opraHu3ma u ero nogaeprkaHue B npolecce KUsHeaeATeIbHOCTU. 5 AK1
PyHKLMOHaNbHAA CUCTEMA OPraHOB. TKAHW PacTeHUIN. TKaHM XUBOTHbIX U YenoBeka. OpraHbl pacTeHUA.
OpraHbl M CMCTEMbI OPraHOB XMBOTHbLIX U Ye/l0BEKA. 3HAYEHMEe ONopbl, ABUMKEHUA, NUTAHWUA, AbIXaHUA,
TpaHCNOpPTa BELLECTB, BblAeNeHUA, 3aWMTbl. 3HAYEHUE NPOABAEHUA PA3APANKUMOCTM U perynaumm
OcHOBHOe copepXaHue NPaKTUYECKOro 3aHATUA:
Teopua KNOHaNbHO-CENEKTUBHOIo MMMYHUTETa 1. Ipanxa, N.N. MeuyHukosa. MHPEKUMOHHbIE
3aboneBaHus 1 anuaemuma. BaxkHelwmne annaemmnmn B UICTOpMM YenoBeyecTBa. BakuymHauma Kak
NpodUNaKTUKa NMHDEKLMOHHbIX 3aboneBaHn.
MpeacTaBneHme yCTHbIX COOBLLEHMI C Npe3eHTaL e, NoAroTOBAEHHbIX MO NepPeYHo UCTOYHMKOB,
peKoMeHO0BaHHbIX Npenogasatenem
Tema 2.2. CopeprKaHue 1
dopmbl MpodeccnoHanbHO-OpUEHTUPOBAHHOE COAEPIKaHME TeOPeTUYECKoro obyyeHus OK 02
pPasmMHOXeHusA dopMmbl pasMHOXKeHUA opraHnamoB. becnosioe n NnonoBoe pasmHoXKeHMe. Buabl 6€cnonoro pasmHoXKeHUs: K1
OpraHM3mosB NpPOCTOe AeneHne HaL4Boe, MOYKOBAHME, PAa3MHOXKEHME COPaMU, BEreTaTUBHOE Pa3MHOMeHMe, 1
dparmeHTaumaA, KNoHMpoBaHMe. M0N0BOE PAa3MHOMXKEHME.
Tema 2.3. OcHOBHOe€ coaep)KaHue
OHTOreHes TeopeTuyeckoe obyueHue:
}KUBOTHbIX U FameToreHes y XMBOTHbIX. CnepmaTtoreHes n ooreHes. CTpoeHMe nNoaoBbIX KNeToK. ONa1o40TBOPEHNE U
yenoBeKa aMbpMOHanbHOE pa3BUTUE KMBOTHbIX. [MapTeHoreHes. ImbpuoreHes (Ha Npumepe NaHUeTHUKa). Ctaauu OK 02
ambpuoreHesa
OK04
PocT 1 pasButme *KNBOTHbIX. [locTambproHanbHbIM Nnepuog,. Npamoe n Henpamoe passutue. Passnutue ¢ 1

MmeTamopdo30m y 6€Cno3BOHOYHbBIX M MO3BOHOYHbIX *KMBOTHbIX. CTaAnM NOCTIMOPUOHANBHOIO Pa3BUTUA Y
KMBOTHbIX U YenoBeka. Nepuoabl oHTOoreHesa YesnoBeKa. buonormyeckoe crapeHme n cmepTs.
lepoHTONOMMA




Tema 2.4.

OcHOBHOe cogepXKaHue

OHTOreHes TeopeTuueckoe obyuyeHue: OK 02
pacteHuit Fametodut n cnopodumT. PasamHoKeHME 1 pa3BuTMe BOAOPOCAEN. Pa3MHOXeEHWE U pa3BUTUE CMOPOBLIX OK 04
pacTeHM. PasMHOMeEHUE N pa3BUTUE CEMEHHbIX pacTeHUi. PocT. lNepuoapl OHTOreHesa pacTeHui
Tema 2.5. OcHOBHOe cogep)KaHue
OcCHOBHble TeopeTuueckoe obyuyeHue:
NOHATUA FTEHETUKU | [eHeTUKa KaK HayKa O HacneaCTBEHHOCTU U M3MEHYMBOCTU OpraHn3moB. OCHOBHbIE reHeTUYeCKUe NoHATUA OK 02
n cumBosbl. eH. FeHoTUN. PeHoTUN. AnnenbHble reHbl. ANbTepPHATUBHbIE NPU3HAKKU. JJOMUHAHTHbIN U
PeLLeCcCMBHbIN NPpU3HaKKU. FoMo3uroTa u reteposuroTa. Ymucraa amHms. Mmbépuapl. OCHOBHblE MeToAbl
reHeTUKU: TMbpna0N0rMYeCcKU, UMTONOTUYECKME, MOIEKYNAPHO-TEHETUYECKME
Tema 2.6. OcHOBHOe cogepXKaHue
3akoHomepHocTM | TeopeTuyeckoe obyuyeHue:
HacneposaHuA 3akoHomepHoCTN obpa3oBaHua ramet. 3akoHbl . MeHaena: MoHornbpuaHoe ckpewmsaHue. MNpasuao
AOMUHUPOBaHMUA. 3aKOH eAnMHO0HPa3nA NepBOro NOKONEHMA. 3aKOH pacLuenieHUA NPU3HAKOB.
LiuTonornyeckme ocHOBbI MOHOTMBGPUAHOTO CKpeLLMBaHUA. MNOTE3a YNCTOTbI FaMeT. AHanusupytollee OK 02
CKpewmBaHue. AnrnbpmnaHoe ckpelmBaHme. 3aKOH HE3aBUCMMOTO Hac/e0BaHMA NPU3HAKOB. OK 04
MonnrnbpmnaHoe Hacneno0BaHME U €0 3aKOHOMEPHOCTH MK2
MNpodeccnoHanbHO-OpUEHTUPOBAHHOE coaepiKaHue NPAaKTUUYECKOro 3aHATUA:
PeweHwne 3apgay Ha onpeaeneHne BepoATHOCTU BO3HUKHOBEHWUA HAaCNeACTBEHHbIX NPU3HAKOB NPU MOHO-,
AN-, TONUTUOPUAHOM U aHANU3UPYIOLWEM CKPELLMBAHUM, COCTAaBAEHNE TEHOTUMNYECKUX CXEM
CKpeLmBaHumA
Tema 2.7. OcHoOBHOe coaepXKaHue OK 01
Bsaumopeiicteue | TeopeTuyeckoe obyueHue: OK 02
reHos FeHOTUN KaK uenocTHaa cuctema. MHoxecTBeHHOe aelcTeme reHoB. MNaenotponua. MHOXeCTBEHHbIM

annenusm. Bsaumopencrsme annenbHbix reHos. KogommnHmMposaHue. B3anmogencreme HeannenbHbIx
reHoB. KomnaemeHTapHOCTb. InucTas. Noanmepma

npOd)ECCMOHaIIbHO-OpMeHTMpOBaHHOG copgeprKaHue NPakKTU4eCKoro 3aHATUA:

PeweHue 3agay Ha onpegeneHne BepoATHOCTU BOSHUKHOBEHNA HAaC1eaCTBEHHbBIX MPU3HAKOB NMpw
Pa3INYHbIX TUNAX B3aMMO,ﬂ|eVICTBMH reHoB, CoOCtaB/ieHNE reHOTUNMUYECKNX CXeM CKpeLnBaHNA




Tema 2.8.
CuenneHHoe
HacneaoBaHue
NpU3HaKoB

OcHOBHOe cogepXKaHue

TeopeTuuyeckoe obyueHue:

3akoHbl T. MopraHa. CuenneHHoe HacneaoBaHWe reHOoB, HapyLweHue cuensieHna. XpoMoCOMHan Teopus
HacnepcTBeHHOCTU. [eHeTUYecKoe KapTMpoBaHue Xxpomocom. Mcnosib3oBaHUe KPOCCUHIOBepa ANA
COCTaBNEHMUA rEHETUYECKMUX KapT XPOMOCOM

NMpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEPKAHME NPAKTUUECKOrO 3aHATUA:

PelweHune 3apay Ha onpegeneHne BepOATHOCTU BO3SHUKHOBEHMA Hacae4CTBEHHbIX MPU3HAKOB Npu
cuenneHHom HacnenosaHuKM, COCTtaBneHNE reHOTUNMMYECKUX CXem CKpelmnBaHNA

OK 01
OK 02
MK2

Tema 2.9.
FeHeTUKa nona

OcHOBHOe cogepXKaHue

TeopeTnuyeckoe obyueHue:

XpOMOCOMHbIﬁ MeXaHU3M onpeaeneHna nona. AYTOCOMbI M nosoBble XPOMOCOMbl. fomorameTHbIl U
I'eTepOI'aMeTHblﬁ non. leHeTn4ecKana CTPYKTypa NONAOBbIX XPOMOCOM. HacnenoBaHue NpuUsHaKos,
cuenIeHHbIX C NOJZ1IOM

lMpaKTHyeckune 3aHATUA:

PeweHue 3aga4 Ha onpeaeneHne BepoOATHOCTM BO3HUKHOBEHUA HacaeACTBEHHbIX NPU3HAKOB, CUENAeHHbIX
C NO/21I0OM, COCTaB1eHNeE reHOTUNUYECKUX CXemM CKpewmBaHuA

OK 01
OK 02

Tema 2.10.
FeHeTUKa
yesioBeKa

OcHOBHOe€ coaepKaHue

TeopeTnueckoe obyueHue:

Kapmomn yenoseka. MeTtoabl N3y4YEHUNA TEHETUKN YENOBEKA: reHeanormquKMﬁ, 6J1M3HeLI,OBbI[;1,
LI,MTOFeHeTW—IeCKMﬁ, 6MOXMMW-I€CKMIZ, I'IOl'lyflﬂLI,MOHHO-CTaTMCTM‘-IeCKMﬁ. HacnepcteeHHble 3aboneBaHus
yenosekKa. [eHHble n XPOMOCOMHbIE 6onesHun yenoseKka. bonesHu ¢ HaCﬂe,ﬂ,CTBeHHOﬁ
npegpacnosioKeHHOCTbIO. 3HayeHue MeAMLI,MHCKOl;'I reHeTUKM B NpeaoTBpaleHnn n ne4yeHnun
reHeTu4ecKmx 3aboneBaHnit YenoBekKa

n PaKTU4ecCkue 3aHATUA:

PeweHue 3a4a4 Ha onpeaeneHne BepoATHOCTU BO3SHUKHOBEHUA HacNeACTBEHHbIX MPMU3HAKOB, UCMOb3YA
MEeTOoAbl FEHETUKM YeN0BEKA, COCTABNEHME FTEHOTUMMUYECKUX CXEM CKpeLmBaHus. MNpeactaBieHne yCTHbIX
coobLLEeHN C Npe3eHTaLMEN O HAaCc/IeACTBEHHbIX 3ab601eBaHUAX YENOBEKA

OK 01
OK 02

Tema 2.11.
3aKoOHOMepHOCTU

OcHoBHOe cogepiKaHue

TeopeTuyeckoe obyuyeHue:

OKO01
OK 02




M3MEeHYNBOCTU B3anmopaencreme reHoTUNa u cpeabl Npyu GopmMMUpoBaHUM peHoTMNa. MI3MEHUMBOCTb NPU3HAKOB. OK 04
KauvecTBeHHble N KOIMYeCTBEeHHble NPU3HAKW. BUabl U3BMEHYNBOCTU: HacNeACTBEHHAA U
HeHac/neaCTBEHHaA.
3aKOH romo/IOrMYeCcKUX pAA0B B HacneaCcTBEHHOM nameHumsoctu (H.WU. Basunos).
MoaundunKkaunoHHas, unm GpeHoTMNnYeckas MU3SMeHYMBOCTb. Ponb cpeabl B MOANDUKALMOHHOM
n3MeH4YMBOCTU. Hopma peakuum npusHaka. BaprMauMoHHbIN pag U BapnaunMoHHaA KpuBasa. XapaKTepucTmka
MOANDUKALMOHHOMN N3MEHYMBOCTH
HacnepctBeHHas, Uan reHOTMNMYECKaa N3MeHYNBOCTb. KombMHaTUBHAA M3MEHYMBOCTb.
MyTauMoHHaA U3MEHUYMBOCTb. BUabl MyTaunii: reHHble, XPOMOCOMHbIE, FreHOMHbIe. MpUYnHbI
BO3HMKHOBEHMA MyTaLuui
MpaKTuyeckune 3aHATUA:
PeweHwne 3agay Ha onpeaeneHune TMNa MyTaumu Nnpu nepegaye HacneacTBeHHbIX NPU3HAKOB, COCTaBeHNe
reHOTUNMUYECKMX CXeM CKpeLLMBaHUA
Tema 2.12. OcHoOBHOe€ coaepKaHue
Cenekuums TeopeTtuueckoe obyuyeHue:
OopraHusmos CeneKkuma Kak Hayka. MeToabl ceneKkuMoHHOM paboTbl. MeTepo3nc n ero NpuUUnHLI. MCKyCcCTBEHHbBIN 0TOOP: OKO01
MaCCOBbIM U UHAMBUAYAbHbIN. ITanbl KOMOUHaLUMOHHOM cenekumnn. CopT, NOpoaa, LTaMM OK 02
Anroputmbl pelleHune 3a4a4 Ha onpeaeneHne BO3MOXKHOIO BO3HUMKHOBEHMA HacneCTBEHHbIX MPU3HAKOB
no cenekumm, CocTaBneHne reHoTUMUYECKUX CXeM CKpeLLnBaHusA
KoHTponbHasa pabora
CtpoeHune 1 dbyHKLMM OpraHM3ma
Paspaen 3. Teopusa asonouum
Tema 3.1. Uctopua | OcHoBHOe coaep)KaHue
9BOJIIOLUOHHOIO TeopeTuyeckoe obyueHue:
y4yeHun MNepBble 3BONOUNOHHbIE KOHLUenuun. Mpagyannctuyeckan asoatounmoHHana koHuenuma K.b. Jlamapka. OK 02
LBuxyLlwme cunbl aBontoumn. KpeaunoHmnsm mn tpaHchopmmnsm. Cuctematunka K. JIMHHEA 1 e€ 3HauveHue ans OK 04

dbopMmnpoBaHMA naeN 3BOOLUN
MpeAnocblIKM BO3HUKHOBEHWUSA AapBMHM3Ma. DBOAOLMA BUAOB B Npupoae. bopbba 3a cyuiecTsoBaHme.
EcTecTBeHHbI O0TOOp. AnBEpreHUMs NpM3HaKoB 1 BUA0obpa3oBaHme. OCHOBHbIE MNOMOXKEHUS




CUHTETMYECKOM Teopum asontoumm (CT3). Ponb 3B80NHOLMOHHOM Teopnn B GOPMUPOBAHUM HaYYHOM
KapTUHbI MMpa

Tema 3.2.
Mukpoasontoumn

OcHOBHOe cogepXKaHue

TeopeTuuyeckoe obyueHue:

MMKpPO3BONOLMA N MAaKPO3BONIOLMA KaK 3Tanbl 3BOOLMOHHOrO npouecca. FeHeTuyeckmne oCHOBbI
aoouMn. MyTaumm n KOMOUHAUMM KaK 31eMeHTapHbI 3BOIIOLMOHHbBIM MaTepuan. Nonynauma Kak
anemeHTapHasA egMHULA 3BOOLMUN.

Osvxkywme cunbl (bakTopbl) asontoumn. MyTaumMoHHbIM NPoLLEecc U KOMOUHATUBHAA U3MEHYMBOCTb.
Mwurpaums. U3onauma nonynauumi: reorpadumyeckas (npoctpaHcTBeHHas), buonornyeckas
(penpoaykTMBHaA).

EctectBeHHbIN 0T6OP — Hanpasaawwmin GakTop asontoumn. bopbba 3a cywecTBOBaHME KaK MEXaHU3M
AencTBuA ectecTBeHHoro otbopa B nonynaumax. Bua v ero kputepum (npmsHaku). BugoobpasosaHue Kak
pe3ynbTaT MUKPO3BOIOL MM

OK 02

Tema 3.3.
Makpoasoniouus

OcHoOBHOe€ coaepKaHue

TeopeTnueckoe obyueHue:

Makpoasontouma. Popmbl U OCHOBHbIE HanpaBaeHUA MaKpoasontoumn (A.H. CeBepuoB). MyT AOCTUKEHMUA
6uonornyeckoro nporpecca: apomopdos, namoagantaums, obuas gereHepauns. MetToabl U3y4eHUs
MaKpO3BOOLMN. 3aKOH 3apoabllleBoro cxoacTea (3akoH K. bapa). BuoreHeTnuecknin 3akoH (3. F'ekkenb,
®. Mionnep). O6wme 3aKOHOMEPHOCTM (NpaBuNa) aBoNtOLUU

OK 02

Tema 3.4.
Bo3HUKHOBEHME U
pa3BUTUE KU3HU
Ha 3emne

OCHOBHOE cogepiKaHue

TeopeTtuyeckoe obyueHue:

fvnoTesbl u TEOPUUN BOSHUKHOBEHUNA XKN3HUN Ha 3emne: KpeaynoHnsm, CamonponssosibHoe (CI'IOHTaHHoe)
3apoxaeHune, CtallMoHapHOE COCTOAHNE, NaHCNEPMUA, 6unonos3. Havano OpFaHVI‘-IeCKO[;i 3Bos1oUnn.
NoasneHne NepBbIX KNETOK. Jsontouma meTabonunsma. JsonouuA NePBbIX KNETOK. npOKapMOTbI n
9YKapunOoThbl. I'Ipomcxom,a,eHme MHOTIOK/ZIETOYHbIX OPraHN3MOB. BO3HMKHOBEHME OCHOBHbIX LUapCTB 3yKapUoT.
OcHoBHble 4epTbl 3BOIKOUNN PACTUTENIBHOIO MUpPa. OcHoBHble YepTbl 3BOIOLUN XKNBOTHOIO MUpPa

n PaKTU4ecCkue 3aHATUA:

I'Ipe,a,CTaBneHme YCTHOro COO6LLI,eHMﬂ N NeHTbl BpeéMEHU NO OCHOBHbIM 3Tanam BO3HUKHOBEHNA U Pa3BUTUA
XXNBOTHOIO N PACTUTENBHOIoO MMpa, NOAroToB/aEHHbIX NO NepeyvyHo NCTOYHUKOB, PEKOMEHO0BAHHbIX

OK 02
OK 04




npenogasaTtenem

Tema 3.5. OcHOBHOe cogep)KaHue
MpoucxoxaeHune TeopeTuueckoe obyuyeHue: 1
yenoseKa — AHTpOnosorMa — Hayka o YyenoseKke. CUCTeEMaTMUYECKOE NOJIOXKEHUE YenoBeKa. CXoaCcTBO YenoBeKa ¢
aHTponoreHes MBOTHbIMU. OTANUMA YeNIOBEKA OT KUBOTHbLIX. [IPAMOXOXKAEHME U KOMMJIEKC CBA3AHHbIX C HUM
npu3HaKkoBs. Pa3BuTne ronoBHOro mosra 1 BTOPOM CUrHanbHOM cuctembl. COOTHOLWEHWE BUONOTUYECKUX U
coumanbHbix GaKTOPOB B aHTpoMnoreHese OK 02
OCHOBHble CTaZMK aHTponoreHesa. JpuonuTekn — NpeaKm YenoBeKa u YenoBekoobpasHbix 06e3bsH. OK 04
MpoToaHTpoN — NpeaLWwecTBEHHUK YenoBeka. ApXxaHTpon — ApeBHENLW M YenoBek. ManeoaHTpon —
ApeBHMI YenoBek. HeoaHTpon — Yesl0BEK COBPEMEHHOIO TMMNa. IBONOLMA COBPEMEHHOTO Ye/10BEKA.
YenoBeyeckne pacbl. OCHOBHble 6onbLUME packl: eBponeonaHas (eBpasninckan), Herpo-aBcTpasonaHas
(skBaTOpManbHan), MoOHrononaHas (a3snaTcKo-amepuKaHcKas). Bpemsa n mecto BOSHMKHOBEHUA
yesioBeyeckux pac. EAMHCTBO YenoBeyeckux pac
MpakTnyeckme 3aHATUA: 1
Bpems u nyT1 pacceneHuns yenoseka no naaHete.lMpncnocobaeHHOCTb YeNOBEKA K Pa3HbIM YC10BUAM
cpeabl. Bananue reorpadmyeckor cpegbl Ha Mopdonornio n Gpu3nonormio Yenoseka
3almTa IeHT BpeMeHM M MeHTa/IbHbIX KapT B dopmaTe yCTHOro coobLieHma, NOArOTOBAEHHbIX MO NEPEYHHO
NUCTOYHUKOB, PEKOMEHA0BaAHHbIX Npenoasarenem
KoHTponbHas 1
TeopeTnyeckue acneKkTbl 3BONOUUM XKMU3HU Ha 3emne
pa6orta
Paspgen 4. dKonorua 13
Tema 4.1. OcHoOBHOe coaepXKaHue 1
dKonornyeckme TeopeTtuueckoe obyuyeHue:
¢dakTopbl U cpeabl | Cpeabl 06UTaHMA OPraHM3MOB: BOAHAA, HA3eMHO-BO3A4YLLHAsA, NOYBEHHAA, BHYTPUOPraHNM3MEHHas. OKO01
YKU3HU PU3nKOo-xMmmyeckme ocobeHHOCTM cpes 06UTaHUA opraHM3mos. MNpucnocobieHna opraHM3MoB K KU3HU B OK 07
pasHbIx cpegax. MoHATMe akonornyeckoro pakropa. Knaccudmkauma akonornyecknx pakropos. Mpasuno
MuHumyma K. Jinbuxa. 3akoH TonepaHTHocTH B. Lendopaa
Tema 4.2. OcHOBHOe cogepXKaHue OK 01
Monynauus, TeopeTtuyeckoe obyuyeHue: 1 OK 02




coobuiecTBa,
9KOCUCTEMDI

IKONOrMyecKasa xapakKTepuUCTUKa Bnaa U NoNyaaunm. IKoN0rMyecKas HUWa Bmaa. JKosornyeckme
XapaKTepucTMkm nonynaumnn. Coobuiectsa n skocuctemol. bruoueHos u ero ctpyktypa (B.H. Cykaues). CBAsu
MeXKay opraHMamamm B bnoueHose. CTPyKTypHble KOMMOHEHTbI 3KOCUCTEMDbI: NPOAYLLEHTbI, KOHCYMEHTbI,
peayLeHTbl. KpyroBopoT BeLwecTB M NOTOK 3HEPTUM B IKOCUcTeME. Tpoduyeckme ypoBHM.

AHTpoOnoreHHble sKocucTeMbl. ArposkocucTembl. OTIMUMA arpoIKOCUCTEM OT HBUOreoL,eHO30B.
Yp6oakocucrembl. OCHOBHbIE KOMMOHEHTbI ypHO3KOoCUCTEM

MpaKTnyeckune 3aHATUA:

Tpodunueckune uenu n cetn. OCHOBHble NOKa3aTeNn aKocucTembl. Buomacca n NpoayKLmMA. DKONOrmMyeckue
nupamuapl ymcen, buomaccobl 1 sHeprun. MpaBuao NMPamuabl SHEPTUK.

PelseHMe NPaKTMKO-OPUEHTUPOBAHHbIX PACYETHbIX 3343aHWUIM MO NEPEHOCY BELLECTBA M SHEPTUWN B IKOCMUCTEMAX C
COCTaB/IEHME TPOPUYECKUX Lienei U Nupamug Bromaccol U SHeprum

OK 07

Tema 4.3.
Buocdepa -
rnobanbHasn
3Konornyeckas
cuctema

OcHoOBHOe€ coaepKaHue

TeopeTnueckoe obyueHue:

Buocdepa — kmBas o6on04Kka 3eman. Paseutme npeacrtaBneHunit o buocdepe B Tpyaax B.W. BepHaackoro.
O6nactn 6uocoepsbl n eé coctas. neoe BelecTso brochepbl U ero pyHKLUU

3aKoOHOMEpPHOCTH cyllecTBoBaHMA Buocdepbl. OcobeHHOCTM BUocdhepbl KaKk rnobanbHOM 3KOCUCTEMBI.
OnHamumyeckoe paBHoBecue B buochepe. PUTMUUYHOCTL SiBNEHUI B Buocdhepe. KpyroBopoTbl BELLECTB U
B6uoreoxmmmyeckme UnkAbl. FnobanbHble 3Konormdeckne npobaembl COBPEMEHHOCTU M MYTH UX PeLleHns

MpakTuyeckmne 3aHATUA:

PeweHue NPaKTUKO-OPUEHTUPOBAHHbIX PAaCYETHbLIX 3a4a4 Ha onpeaeneHmne naowagmn Hacamp,eHMﬁ AanAa
CHWXEeHNA KOHUEHTPALWUN YTNEKNCNOrIO rasa B aTMOCd)epe CBOEro permoHa npoxmneaHumA

OKO01
OK 02
OK 07

Tema 4.4.
Baunanue
AHTPONOreHHbIX
¢akTopoB Ha
6uocoepy

OcHoOBHOe copepiKaHue

TeopeTtuyeckoe obyuyeHue:

AHTpoOnoreHHble BO3AENCTBMA Ha buochepy. 3arpAa3HeHMA Kak BUA aHTPOMOreHHOro BO34eNCTBUA
(xumuyueckoe, pusuveckoe, buonozuveckoe, omxoosl npouzsoocmasa u nompebseHUs). AHTPONOreHHbIe
BO34eNCTBMA Ha aTmocdepy. Bo3aenctauma Ha ruapocodepy (3aepAa3HeHUA U UX UCMOYHUKU, UCMOW,eHUA
800). Bo3geiictBua Ha nntocdepy (0ezpadayus noyssi, sosdelicmaue Ha 20pHbie nopoda, Heopa).
AHTpoOnoreHHble BO3AENCTBMA HA BUOTUYECKME coobLLecTBa (s1eca U pacmumersnbHble coobuecmaa,
HUBOMHbIU Mup)

OKO01
OK 02
OK 04
OK 07
MK1




Mpo¢deccnoHaNbHO-OpUEHTUPOBAHHOE CoAEepKaHUE NPAKTUUECKOrO 3aHATUA: 1
PeweHne NpakTUKO-OPUEHTUPOBAHHbIX PACYETHbIX 3343aHUI NO COXPAHEHUIO NPUPOAHbIX PECYPCOB CBOETO
pernoHa Npo*KMBaHMA
Tema 4.5. OcHoOBHOe coaepXKaHue 5
BanaHue TeopeTuueckoe obyuyeHue:
couManbHo- 3p0poBbe M ero coctasndArwme. PakTopbl, NONOKUTENBHO U OTPULATENIBHO BAUAIOLIME HA OPraHN3mM 1
9KO0JIOrN4eCcKnX yenoseKa. BpegHble NpMBbIYKN: NOCNeACTBMA U NpodUNakTMKa. Npobiema TeXHOreHHbIX BO34ENCTBUIN Ha
¢daKropos Ha 3/10pOBbE Ye/10BEKA (3/1eKTPOMArHUTHbIE NOJIA, BbITOBAA XMMMUA, N3ObITOYHBIE LYMbI, paanauma u T.m.).
3A00pOBbe AfanTauma opraHM3ma YenoBeka K GakTopam OKpyrKatowen cpebl. 3alMTHble MeXaHU3Mbl OpraHM3ma
yenoBekKa yenoseka. 340poBbe M paboTocnocobHOCTD.
MpuHuMnbl dopmmMpoBaHUsA 3g0poBbecbeperatowero nosegeHma. dusnyeckas akTMBHOCTb M 340POBbE. 1
Ipynnbl 3g0poBbA. OCHOBbI 3aKaIMBaHMA. BUOXMMMYECKME acNeKTbl PaLMOHaNbHOIo NuTaHuA. Npasuna
6e30nacHOro NCNonb30BaHMA ObITOBLIX NPUOBOPOB M TEXHUYECKUX YCTPOMCTB
MpakTnyeckme 3aHATUA: 2
OnpegeneHune CyTOMHOrO pauMoHa NUTAHUA 1
Co3paHue nHAMBMAYaNbHOM NAMATKM NO OPraHM3aLUnm PaLMOHaNbHON GU3NYECKOM aKTUBHOCTH 1
MpodeccnoHanbHO-OpUEHTUPOBAHHOE COoAEepP}KaHMe NabopPaTOpPHOro 3aHATUA 1

NabopaTtopHan paboTta Ha BbIGOP:

NabopaTopHasa paboTa «YmcTBeHHas paboTocnocobHOCTL»

OBnafeHve meTogamu onpeaeneHnsa nokasatenen ymcTseHHon pabotocnocobHoOCTH, 06bACHEHME
NONyYeHHbIX pe3yanbTaToB U GOpPMyMPOBaHME BbIBOLOB (MMCbMEHHO) C UCNOIb30BAHNEM HaYYHbIX
NOHATUI, TEOPUI N 3aKOHOB

NabopaTtopHas paboTa «BnuaHne abnotmyeckmx GakTopos Ha YeNOBEKA (HU3KME U BbICOKME
TemnepaTtypbl)»

MN3yyeHne MexaHM3MOB aganTaLmm opraHM3Ma YeN0BEKA K HU3KMM U BbICOKMM TeMMepaTypam u
06bACHEHME NONYYEHHbIX PE3YbTATOB U GOPMYIMPOBAHUE BbIBOAOB (MMCbMEHHO) C UCNOb30BaHMEM
Hay4YHbIX MOHATUN, TEOPUN N 3aKOHOB

B KayecTBe TPUITEPOB CHUXKAIOLLMX PAabOTOCNOCOBHOCTb MCMNO/b30BATL YCN0BUSA OCYLLECTB/IEHUS
npodeccMoHaNnbHOW AEATENbHOCTU: WYM, TeMmNepaTypa, GM3nyeckan HarpysKka u 1.4,

OK 02

OK 04

OK 07
MK1




KoHTponbHas pabota 1
TeopeTnyecKkne acnekTbl 3KOAOrNKU
MpodeccmoHanbHO-0pUEeHTMPOBAHHOE CoAeprKaHMe (coaepiKaHue NPUKAAZHOIo MoayNs)
Paspen 5. buonorusa B XXnsHu 4
Tema 5.1. CopeprKaHue 1 OKO01
buortexHonorum B | TeopeTuueckoe obyuyeHue: 1 OK 02
JKU3HU Kaxkporo BuoTexHonorma Kak Hayka u nponssoacTBo. OCHOBHble HaNpaBAEHUA COBPEMEHHOM BUOTEXHONOTUMN. 1 OK 04
MeTogbl 6notexHonornm. O6bekTbl GUOTEXHONOTMUU. ITUKA BUOTEXHONOIMYECKUX N TEHETUYECKUX K?
aKcnepMmeHTOoB. MpaBuaa NOMCKa U aHaan3a 6MOIKONOrMYECKON MHPOPMALMM U3 PA3IUYHbBIX MUCTOYHUKOB
(Hay4yHaa n yuebHO-Hay4Has AnTepaTypa, CpeacTBa MaccoBoi MHGopmaLumm, cetb MHTepHET 1 apyrue)
MpodeccnoHanbHO-OPUEHTUPOBAHHOE CoAEepKaHUe NMPAKTUUYECKOro 3aHATUA: 1
KeWcbl Ha aHann3 MHPOPMaLMKM O HayYHbIX AOCTUXKEHUAX B 061aCTU reHETUYECKUX TEXHONOMNIA, KNeTOYHOM
NHXXEHepuu, NuLLEBbIX BUOTEXHONOMMIA. 3aLLMTa Kelica: NpeAcTaB/eHne pe3ybTaToB PeLleHma Kencos
(BbICTYNNEHME C Npe3eHTaumen)
Tema 5.1 o6s3aTenbHa ANA U3ydeHns cTyaeHTamm Bcex npodeccuii/cneumanbHocTen
Tema 5.2.1. CopeprKaHue 2 OK 01
buotexHonorun B | MpaKTUueckue 3aHATUA: OK 02
mepuuuHe u Pa3ButMe 6UoTEXHONOMMI B 061aCTU MeaANLMHBI U papMaunm U NPUMEHEHUE UX B }KU3HWU YeN0BEKa, MOUCK 1 OK 04
dbapmauun M aHaNn3 MHGOPMaALIMKN N3 PA3INYHBIX UCTOYHUKOB (Hay4yHana 1 y4ebHO-Hay4Has AuTepaTypa, cpeacTsa MNK1
MaccoBon MHPopmauum, cetb MHTEPHET N Apyrue)
KeWcbl Ha aHann3 nHPopmaLmm 0 Pa3BUTUN BUOTEXHONOMNI B MeauLmMHe U dapmaumm (no rpynnam)
3awuTa Keica: MNpeacraBneHne pes3ynbTaToB pelleHma Kemcos (BbICTyNeHWe ¢ npe3eHTaunen) 1
Tema 5.2.2. CopeprkaHue 2 OK 01
buotexHonorum n | MpakTnyeckmne 3aHATUA: 2 OK 02
}KUBOTHbIE Pa3BuTME BUOTEXHONOMMIM C UCNONBb30BAHUEM XKMBOTHbIX, MPUMEHEHWE NPOAYKTOB BMOTEXHONOIMN B 1 OK 04
YKM3HUM YenoBeKa, NOUCK U aHan13 MHGOPMaLUM U3 Pa3IMYHbIX UCTOYHMKOB (Hay4yHan 1 yyebHO-Hay4Hasna NnK1

NnTepaTypa, CpeacTBa MaccoBol nHpopmaumm, cetb MHTEPHET U apyrue)




Kelicbl Ha aHanM3 MHPOPMALUM O PAa3BUTUM BUOTEXHONOTUIM C UCMOIb30BAHMEM XKUBOTHbIX (MO rpynnam)

3awmTa Keica: MNpeacrtasieHne pes3ynbTaToB pelleHMa KeMcos (BbICTyNAeHWe ¢ Npe3eHTaumnen) 1
Tema 5.2.3. CopeprkaHue 2 OK 01
buotexHonorum n | MpakTnyeckmne 3aHATUA: 2 OK 02
pacrteHus Pa3BuTMe GUOTEXHONOMMI C UCNONb30BAaHUEM PACTEHUI, NPUMEHEHNE NPOAYKTOB BUOTEXHONOINMU B KU3HU 1 OK 04

YyenoBeKa, MOUCK U aHANN3 MHPOPMALMMN U3 PA3SIUYHbBIX UCTOYHMKOB (Hay4YHaa 1 y4ebHO-Hay4Has MNK1

nTepaTtypa, cpeacTsa maccoBon nHdopmauum, cetb MHTEpHET n apyrue)

KeWcbl Ha aHann3 nHGopmaLmm 0 pPa3BUTUN BUOTEXHONOMUI C UCMONb30BAHMEM PaAcTeHMI (Mo rpynnam)

3awumTa Kenca: MNpeacraBneHne pesynbTaToB peleHma Kemcos (BbICTyNaeHWe ¢ npe3eHTaumnen) 1
Tema 5.2.4. CopeprKaHue 2 OK 01
buortexHonorun B | MpaKkTnyeckmne 3aHATUA: 2 OK 02
NPOMbILINEHHOCTU | Pa3BUTME NPOMBbILWIEHHOMW BMOTEXHONOMNIM U €€ NPUMEHEHME B KMU3HU Ye/I0BEKA, MOUCK U aHANn3 1 OK 04

MHPOPMALMMN N3 PAa3IUYHBIX UICTOYHMKOB (Hay4YHasA M yuebHOo-Hay4yHasa nTepaTypa, CPeAcTBa MAcCOBOM MNK1

NHPopmMaumK, ceTb MHTEPHET U Apyrue)

Kelicbl Ha aHanM3 MHPopmaLUKM O Pa3BUTUM NPOMbILLAEHHON BUOTEXHONOIMIA (MO rpynnam)

3awmTa Kewca: MpeacTaBneHne pe3ynbTaToB peLleHNA KeNCcoB (BbICTyN/IeHME C Npe3eHTaLnen) 1
Tema 5.2.5. CopeprKaHue 2 OK 01
CouunanbHo- MpakTnyeckmne 3aHATUA: 2 OK 02
aTUYecKkue ITnYecKMe acnekTbl Pa3BUTUA BUOTEXHONOMMIA U MPUMEHEHUNE UX B }KM3HU YE0BEKA, MOUCK U aHaNN3 1 OK 04
acnekKTbl MHPOPMALMM N3 Pa3NNYHBIX UICTOYHMKOB (Hay4YHasA M yuebHOo-Hay4yHasa AnTepaTypa, CPeAcTBa MAcCOBOM MNK1
6uorexHonorui NHPOpPMaumK, ceTb MHTEPHET U Apyrue)

Kelicbl Ha aHanm3 nHpopmauumn 0b sSTUYECKUX aceKTax pa3BuTUA BuotexHonormi (No rpynnam)

3awmTa Kewca: MpeacTaBneHUe pe3ynbTaToB PeLeHNA KeUCoB (BbICTYN/IEHME C Npe3eHTaLNeN) 1

OCHOBHOE coaepyKaHue

Paspen 6. buoakonoruyeckue uccaegoBaHua 7 OKO01
Tema 6.1. OCHOBHOE cogep)KaHue 1 OK 02
OcHoBHble TeopeTtnueckoe obyyeHue: 1 OK 04
MeToAbI HayuHblit MeTog,. MeTozbl 61MOIKONOTUYECKMX UCCNeA0BaHMIA: NoneBble, NabopaToOpHbIe, 1 OK 07
6103KO0NOrMYECKH

aKcnepumeHTasNbHble. MOHUTOPUHT OKPYKatOLWEN cpeabl: IOKaNbHbIN, PETMOHANbHbBIN U rN06anbHbIN




X uccnepgoBaHum

MeTozbl NoncKa, aHanm3a n 06paboTkM MHGOPMALMKM O NPOEKTE B PA3/IMYHbIX UCTOUHUKAX

NabopartopHbie 3aHATUA:

MocTaHOBKa Wenu, 3a4a4, BblABUKEHWE TMNOTE3bI, NPOBEAEHME SKCMEPUMEHTA MO ONpeae/eHunIo
ONTMMA/IbHbIX YCIOBUIM A/1A POCTa U GU3NONOTMYECKON aKTUBHOCTM A POXKKEBbLIX KNETOK. BbiABNEHNE
3aKOHOMepHocTen, opMyINPOBAHME BbIBOAOB U MPOrHO30B.

NabopaTopHble paboTbl Ha BbIGOP MO MUHM FpynnNam:

1. BavAHWe TemnepaTypbl Ha pocTa M GU3N0IOTUYECKYHO aKTUBHOCTb APOMKKEBbIX KNETOK
2. BAvAHKWe yrneBoA0B Ha POCTa U GU3NON0rMYECKYHO aKTUBHOCTb APOMMKEBbIX KNETOK
3. CoyeTaHHOE BAUAHME TeMNepaTypbl U YIAEBOA0B Ha PocTa U GU3NONOMMYECKYIO

dKTUBHOCTb APOXKKEBbLIX KNTETOK

OcHOBHOe cogepXKaHue

Tema 6.2.
buosKkonornyecku
i aKcnepumeHT

lMpaKTnyeckoe 3aHATUE

0630p Tem yuebHO-McCcNe0BaTENBCKUX NPOEKTOB. Bbibop yyebHO-Uccnen0BaTENbCKOrO NPOEKTa U3
npeanoxeHHbIx. PopmrpoBaHMe KOMAHAbI NPOeKTa. ANTOPUTM BbINOJIHEHUA NPOEKTA.
Kakpana rpynna BbibMpaeT 04MH U3 BApMaAHTOB y4eOHO-MCCNe0BaTENIbCKUX MPOEKTOB:

1. OueHKa KayecTBa aTmochepHOro Bo3ayxa

2. OugeHKa KayecTBa No4YB MeToAOM GUTOTECTUPOBAHMUA

3. OueHKa KayecTBa BOA NOBEPXHOCTHbIX BOAOEMOB MO OPraHONENTUYECKUM U GU3UKO-XMMUYECKUM

CBOMCTBaAM

4. BnnaHue MNAB Ha pocT 1 pa3BUTUE CEMSAH BbICLUMX PacTeEHUM

5. BnuaHue conesoro 3arpA3HEHMA Ha POCT M Pa3BUTUE CEMAH BbICLLUMX PACTEHUM
lMepsbili sman 8bINosaHeHUA NPoeKkmMa:
O60CcHOBaHMe aKTya/IbHOCTU BbIBpaHHOM TeMbl. BbiaBneHne npobaembl uccnenoBaHma, GopMyanpoBaHme
rmnoTesbl. Bbibop meTon0B nccnenosaHua. Boibop Touek otbopa Nnpob Ha TeppUTOPUN UCCAEA0BAHMUS.
MocTaHoBKa uenen un 3agay nccnegosaHua. OnpegeneHne Gopmbl NpeacTaBNeHUA Pe3ybTaToB
nccneposaHua. OnpeaeneHme 3TanoB MU COCTaBEeHME NaaHa UccaenoBaHuA

NabopaTopHble 3aHATUA

Bmopoli sman 8binoaHeHUsA Npoekma: NoAroTOBKa HeobXxoaMMOM Nocyabl U MaTepuana ans
3KCNEepUMEHTa, NpoBeAeHNE IKCMepPUMEHTa, NepnoanYeckan NpoBepKa Te4eHMsa aKcnepumeHTa/ cbop
maTepurana B BblIopaHHbIX TOYKax oTbopa npob

OK 01
OK 02
OK 04
OK 07




Tpemuli sman 8b6INoAHEeHUA NMPOoeKma: NoNy4YeHNe NepPBUYHbIX IKCNEPUMEHTAbHbIX AAaHHbIX, NPOBeAeHNe 1
CTaTUCTUYECKOM 06paboTKM NONYYEHHbIX AaHHbIX
Yemesepmelli aman 8binosnHeHUA MPoeKkma: BblaBAeHWEe 3aKoHOMepHocTel, GopmMynMpoBaHME BbIBOAOB U 1
NPOrHO308B, OLEHKa KayecTBa nccieayemoro o6bekTa no pesysbTaTam BMO3KOIOrMYecKoro aHan13a
MpaKTnyeckue 3aHATUA 2
3awmTta npoekKra. peacraBneHme pe3ynbTaToB BbINOAHEHUA y4ebHO-MUCCAe[0BaTeNIbCKMX MPOEKTOB 1
(BbICTYNNEHME C Npe3eHTaumen)

MpomexyTouHan atrectauusa (3auer)

Bcero: 72




1. YCJIOBUS PEAJIN3AIIMU ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM JUCIUILIUHBI

«buogorus»

3.1. OcHaueHue y4eOHOro kadnHera

OcBoeHnne mnporpamMMmbl 001I€e00pa3oBaTebHON y4eOHOM AUCHUIUIMHBI «buosorus» mpeamnoyiaraeT Hajld4yue B
npodeccuoHanbHOM 00pa30oBaTEILHON OpraHU3alliy, peaM3yIolle 00pa3oBaTENbHYI0 MPOTPaMMy CpEIHEro O0OIIero
obpazoBanus B npenenax ocBoeHus OIIOII CITO na 6a3e ocHOBHOro 0011ero 00pa3oBaHusl, CIICHUATIU3UPOBAHHOIO y4eOHOTO
KaOWHEeTa, B KOTOPOM HMMEETCS BO3MOXXHOCTH 00ECIECUNUTh CBOOOMHBIN JocTyn B MHTEpHET BO BpeMs y4eOHOTO 3aHSTHS W B
Nepro/i BHEYYEeOHOU e TeIbHOCTH 00YJarOIInuXCsl.

[Tomenienre kaOWHETa JTIOJDKHO YIOBJICTBOPATH TpeOoBaHUsAM CaHHTApHO-3MHICMHOIOTHYSCKUX MMPABWI M HOPMAaTHBAM U
OBITH OCHAIIICHO THUIIOBBIM 000PYIOBAHHEM, B TOM YHCJIC CIICIIMAIU3UPOBAHHON yu4eOHOM MeOeIbIo U CPEICTBAMHU OOyUCHHUS.

B kabuHeTe IOKHO OBITH MYJIBTUMEAUHHOE O0OPYIOBaHHUE, IMOCPEICTBOMKOTOPOTO YYAaCTHHUKH 00pa30BaTEIbHOTO
nporecca MOryT IPOCMAaTpUBaTh BU3YaIbHYIO HH(POPMAILIUIO IO OOIIECTBO3ZHAHUIO, CO3/IaBaTh MPE3CHTAIIMH, BHIEOMAaTEPHAIIbI,
UHBIE TOKYMEHTHI.

B coctaB y4eOHO-METOIMYECKOTO M MATEepUATbHO-TEXHUYECKOTO OOEeCleyYeHUs] MporpaMMbl Y4eOHOW AUCIUILIMHBI
«buoorusy BXOIiT:

e HArJISAIHBIE TOCOOMS (KOMILIEKTHI YIeOHBIX TaOIHII, TUTIAKATOB, KapT, CXEM);

e HH(pOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA;

e DJKpPaHHO-3BYKOBBIE TTOCOOUS;

e KOMIUIEKT TEXHHYECKOW JOKYMEHTAIlMM, B TOM WYHCJIE TACMopTa Ha CcpeAcTBa OOyYeHHs, HHCTPYKIIUA IO WX

WCIIOJIb30BAHUIO U TEXHUKE OE30MaCHOCTH;

e OuOMMoTeuHbIN HOHI KAOMHETA,

®* PCKOMCHAOBAHHBIC MYJ'IBTI/IMG,Z[I/II\;IHI)IG mocoous.



3.2. HHupopmanuoHHoe odecreyeHre peajn3aluu NporpaMMmsl

B Oubnuoreunslii Qonnx kabuHeTa BXOAAT Y4YeOHMKH, ydeOHO-MeTonuyeckue Komiuiektel (YMK) (B T.u. m
MYJIbTUMEIUAHBIE), 00ECTIeUNBAIOIINE OCBOCHUE YUEOHOU JUCHUIUIMHBI «BHOJIOTHS», PEKOMEHA0OBAHHbBIE JI UCIIOJIb30BaHUS B
npoecCHOHaNbHBIX 00pa30BaTENbHBIX OPraHU3alMsgX, PEeaTu3yIolUX 00pa30BaTEIbHYI0 MPOrpaMMy CpEIHEro OoOIIero
obpazoBanus B npenaenax OIIOIT CIIO na 6a3e 0cHOBHOTO 00111€T0 00pa30BaHus, HE CTapIIe MATH JIET C MOMEHTA U3JJaHuUS.

PekoMeH10BaHHbIE TMe€YaTHbIE U3JAaHUS 10 pealu3aluu 0011e00pa3oBaTeNbHON TUCUUIUIMHBL TPEJCTABICHBl B
METOJIMYECKUX PEKOMEHIALMSX 10 OpraHU3aluud 00y4deHUsI.

bubnuoreunbiii ¢gonn kabuHera MOXKET OBbITh JONOJHEH OHHIUKIONEAUSIMH, CHPAaBOYHUKAMM, HAy4YHOW, HAy4YHO-
MOMYJIIPHON U JPYro#l JIMTEpaTypOoil IO BOIIPOCaM OOIIECTBOBEIUECKOTO 00pa30BaHuUs.

B mpouiecce ocBoeHusi mporpamMmbl y4eOHOM AMCHMIUIMHBI «buosiorus» oOydaromuecs MOJDKHBI UMETh BO3MOKHOCTD

A0CTYyIIa K 3JICKTPOHHBIM qu6HBIM MaTtcpuallaM Hu O6pa?>OBaTeJII)HI)IM pecypcaM, UMCHOIINMCA B CBO60)IHOM AOCTYIIC B CCTHU
I/IHTepHeT (SJIGKTpOHHLIM KHHUI'aM, KapTaM JOKYMCHTaM, XpCCTOMATUAM, IIPAKTUKYMaM, TCCTaM U JPYI'UM HO)IO6HBIM pecypcaM).

PexoMenayeMble MeYaTHbIE U3JaHUS MO Peaju3aniu 0011e00pa3oBaTeIbLHON I CIIUNINHBI

OCHOBHBIE IEYATHbIE U3IaAHUS

1. buonorus. 10-11 kmacc (yriyOneHHBIH ypOBEHB): yueOHHK s cpeanero obmero oopasosanus / B. H. Speirun [u gp.];
noj o6miel penaknuei B. H. SApeiruna. —2-e u3a. — Mocksa: M3narenscto FOpaiit, 2022,

2. O6yxos, Jl. K. buonorus: k1eTku U TKaHU: yaeOHOe mocobue st cpeHero npodeccruonanbuoro odbpasopanus / 1. K.
Oo6yxos, B. H. KupunenkoBa. — 3-e usn., mepepad. u gon. — Mocksa: M3marenbctBo FOpaiit, 2022. — 358 c.

3. buomorus: y4eOHHK W MPaKTHUKyM A cpefaHero mnpodeccuonansHoro obpasosanusi / B. H. Aperun [m np.]; mox
penaknueit B. H. Speiruna. — 2-e us .
— Mocksa: M3parenbctBo FOpaiit, 2022. — 378 ¢.DJieKTpOHHbIE U3IaHUSA

1. buonorus. 10-11 xmacc (yriyOJneHHBIH ypOBEHb): yueOHUK s cpeanero obmero oopasosanus / B. H. Speirun [u gp.];
non obmed penakmmeir B. H. Speirmna. — 2-¢ u3n. — Mocksa: MsmatensctBo [Opaiit, 2022. — 357 ¢. —



(Hapomnoe mnpoceemenue). — ISBN 978-5-534-15630-0. — Tekcr: anektponHbiii // OOpa3oBarenbHas
miatdopma Opaiit [caiiT]. — URL:https://urait.ru/bcode/509241
2. Oo6yxos, JI. K. buosnorus: kjieTku U TKaHU: yueOHOe mocodue st cpeanero npodeccruonansuoro oopazoanus / 1. K.
O6yxoB, B. H. KupunenkoBa. — 3-¢ uzn., nepepad. u non. — Mockpa: M3gatensctBo IOpaiit, 2022. — 358 c. —
(ITpodeccronanbaoe obpazoBanme). — ISBN 978-5-534-07499-4. — Tekcr: snekTpoHusiii // OOpa3oBarenbHas
mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/494034
3. buosorus: y4eOHHMK W TMPaAKTHUKYyM A cpefaHero mpodeccuonansHoro obpasosanus / B. H. Spbeirun [u ap.]; mox
penakmueit B. H. Slpeiruna. — 2-e us .
— Mocksa: UznarensctBo FO0paiit, 2022. — 378 ¢. — (IlpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-
09603-3. — Tekcr: anekTponHbIi // OOpa3zoBaTebHAs matdopma FOpaiir [caiit]. —  URL:
https://urait.ru/bcode/489661
JlonoJiHUTE/IbHbIE€ HCTOYHUKH
1. Teiinop M. buonorus: B 3 1. T. 1/ [1. Teitnop, H. I'pun, V. CrayT; nox pea.P. Conepa
; iep. 3-ro aHri. u3n. — 14-e uzn. —M. : JlaGoparopus 3nanuii, 2022 — 454 c.
6. ITasnosa, E. 1. Dkojorus: ydeOHUK U TMPaKTUKYM JJIs cpeaHero npodeccuonaabHoro oopasosanus / E. W. I1asnosa, B.
K. HoBukoB. — Mocksa: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: ydyeHue o Ouocdepe: ydeOHOe mocodbue s
cpeanero npodeccuonanbHoro oopazosanust / O. 3. EpemMuenko. — 3-¢ u3m.,
nepepad. u non. — Mocksa: M3gatenscto IOpaiit, 2022. — 236 c.

8. baunosg, JI. H. Dkonorus: yueOHoe nmocodue ajisi cpeaHero npodhecCuOHaIbHOTO
obpazoBanus / JI. H. baunos, B. B. IlonskoBa, A. B. Cemenua ; noj o6mieit
penakuueit JI. H. baunoBa. — Mocksa: U3znarensctBo FOpaiit, 2022. — 208 c.

9. bproxaup, @. ®. [IpombinuienHas 3komnorus: yueonuk / ©.®. bproxans, M.B.
I'padxuna, E.E. CnobnsikoBa. — MockBa: POPYM: UHOPA-M, 2022. — 208
C.

10.Hecmenoa, H. H. Dxonorust uenoBeka: ydeOHUK M MPAKTUKYM JIJIsi CPETHETO
npodeccuonaipHoro odpaszosanus / H. H. HecmenoBa. — Mocksa:
WznarensctBo FOpaiit, 2022. — 157 c.

11.buonorust ayig npodeccuil U CHelrralbHOCTENH TEXHUYECKOTO U €CTECTBEHHO-
HayyHOro npoduiei: yueOHUK Ui CTYA. YUpekaAeHui cpel. npod. oOpa3oBaHus

/ B. M. Koncraututos, A. I'. Pezanos, O. E. ®aneesa; mox pea. B. M.
KoncrantunoBa. — M. : U3narenbekuit neHTp «Akanemus», 2016/ — 336 c.

26



4, KOHTPOJIb M OLICHKA Pe3y/IbTAT 0CBOCHHS 0011e00pa30BaTe/IbHOM TUCHMILIMHBI
«buogorusa»

Kontposb u omeHka pe3ynbTaT OCBOEHHS 0011€00pa30BaTENbHON JIUCIUTUIAHBI
«buonorusy packpbIiBatoTCs Yepe3 AUCHUITMHAPHBIE PE3YIbTaThl, HAIIpaBJIECHHbIE HA
dopmupoBanue 00mMX W TPOPECCHOHANBHBIX KOMIETEHIUN MO pazfeiiaM ¥ TeMaM
coJiep KaHusl y4eOHOro MaTrepuana.

Obmas Pasznen/Tema Tun oueHoYHBIX MepONPHUATHIA
KOMIIETEHIH
A
Pazpenl.Kaerka- KonTponbHas pabora
CTPYKTYpHO- "MonexyspHbIi ypOBEHb
(DYHKIHOHANBHAS IMHMIA | oprapyu3alyy KHUBOTO"
KHBOTO
ok02 TemaNO1.1.Buon 3anonHenne  Ta0nMMIBl  C
OTHsSKaKHAyKa OIUCAHUEM METOJI0B
MHUKPOCKOIIMPOBAHUS €  HX
JIOCTOMHCTBAMH 1/1
HEJ0CTATKAMH.
3anonHenue TabmuIbl  «Bkian
VUEHBIX B Pa3BUTHE OMOJIOTHU»
ok02 TemaNO1.2. 3anoIHEHUE CPABHUTENLHON Ta0IUIIBI
OO1mast XxapakTepuCTHKa CXOJICTBA M Pa3JINYMii )KHBOTO 1
KU3HA HEKHBOTO
ok01 TemaNO1.3.buosnorn dpoHTaTBHBIN OMPOC
01(82 YEeCKH BaYKHBIE [ToAroTOBKA YCTHBIX
o XUMHYECKUE CO00MIeHH#T ¢ Ipe3eHTaIeH
COEIMHECHHS BrimosiHeH e 1 3aI1KTa 1ab0paTOPHBIX
pabot: «Onpenencuue Buramuna C B
IPOYKTAX ITHUTAHH,
«'uapodunbHo- THAPOPOOHBIE CBOMCTBA
JIATTAIOBY
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ok01
ok(2

ox04

TemaNO1.4.
CTpykTypHO-
GyHKUMOHANBHAS
OopraHu3aunus KJIeToK

OuennBaeMas TUCKyCCHS 110

BOIIPOCAM JIEKI[UU

Pa3paboTka MEHTaNbHOU KapThl 11O
KJIacCU(pUKAIUU KIETOK U UX
CTPOCHHUIO Ha IPO-H

IYKapUOTHUYECKHX U TI0 LAPCTBAM B
MUHUTPYIITIAX

Boinonnenue u 3amura 1ad0paTopHbIX
pabor:
«CTpoeHHeKIIeTKU(pacTeH s, )KUBOTHBIE
,TpUOBI ) UKJIETOYHBICBKIIIOYEHUS (KPaxXM
aJ,KapOTUHOU/IBI, XJIOPOILJIACTHI,
XPOMOTLIACTHI)»,

«IIpoHnIIaeMoCTh

MeMOpaHbI(TIIa3MOJTH3, JEMIa3MOJIU3 )»

ok01

TemaNO1.5.

DpoHTaNbHBIN 0IIPOC

0x02

CtpykTypHO-
(GyHKIHOHANBHBIE (PAKTOPHI
HaCJeICTBEHHOCTH

Pazpabotka rioccapus
Pemmenue 3amay Ha onpeeneHue
TMOCIEI0BaTeNbHOCTH HYKJIEOTH 0B

okx01
0x02

TemaNel.6.

[Iponeccsl MaTpu4HOrO
CUHTE32

®poHTaNBHBIN OTIPOC

Tect «IIpoueccrl MAaTpUYHOTO CHHTE3a)
Pewenue 3agau Ha onpeneneHue
T0CNEeI0BaTENbHOCTH AMUHOKHUCIIOT B
MOJIeKyIe Oeka

Pemenue 3anau Ha onpeeneHue
TI0CJIEI0BATENBHOCTH AMUHOKHUCIIOT B
MOJIeKyJie OeJKa B Cllyuyae N3MEHEHUs
nocieI0BaTeabHOCTH HyKiIeoTu 0B JJHK

0k02
ox04

TemaNel.7.
Hexnerounsie hopMbl KU3HHA

®poHTANBHBIH OIIPOC.

[TonroToBKa yCTHBIX COOOIIEHUH C
npe3eHTanuei (BUpycHble U
OaktepuansHbie 3a00neBanus. Oomme
TIPUHIIUATIB HCTIOB30BAHMUS
JNIEKapCTBEHHBIX BelecTB. OCOOCHHOCTH
IPUMEHEHUS] aHTUOMOTUKOB)
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ok02

TemaNel.8.
OOMEH BeIIECTB U
TPEBPAIICHUE YSHEPTHUH

DpoHTANBHBIN 0IIPOC
3anonHeHne CPaBHUTENBHOM
TaOMUIBI XapAKTEPUCTUK THIIOB

B KJIETKE oOMeHa BEIIeCTB
002 TemaNel 9. OO6cy:xaeHue 1mo BOmpocam JEeKIUH
ok04 JXKu3HeHHBIN UK Pa3paboTka neHThl BpeMEHHU KU3HEHHOTO
KIETKH. MHUTO3. LUKJIA
Meio3
Paspen2.Ctpoenuendy KonrponbsHas padora "Crpoenue u
HKIHHOPTaHU3Ma (ynkuuu opranuzma”
ok02 Tema OneHnBaeMas JTUCKYCCHS
ox04 No2.1.Crpoenneop Pa3paboTKa MEHTAILHOIM KapThl TKAHEH,
raHu3Ma OpTaHOB M CUCTEM OPTaHOB OPTaHU3MOB
(pacTeHus, XKUBOTHBIE, YETOBEK) C
KPaTKOW XapaKTEPUCTUKON UX
GyHKIUHI
[ToaroToBKa U MPEACTAaBICHUE YCTHBIX
COOOIIEHHH ¢ Tpe3eHTanuen
(MMMyHHTET, UHEKIMOHHBIE
3a00eBaHM s, ITHIEMUH,
BaKI[MHAIIMS)
0k02 TemaNe2.2. DpoHTANBHBIN OIPOC
®opmel 3anonHenue TabauIIbI ¢
PA3MHOKEHUA KpaTKOH
OpPraHU3MOB XapaxkTepuCTUKON U puMepamMu (hopM
Pa3MHOXEHUS OpraHu3MOB
0k02 TemaNe2.3. Pa3zpaboTka IEHTbI BpEMEHHU C
ok04 OHTOTeHE3 KUBOTHBIX U XapaKTePUCTHKOM 3TAallOB OHTOrEHE3a
"ICJIOBEKA OTJEIBbHOU TPYIIIOM KUBOTHBIX U
YeNoBeKa 10 MUKPO TpyIam
Tect/onpoc
ok02 Tema CocraBieHue KU3HEHHBIX [[UKIOB
ok04 Ne2.4.0ntorenesp pacTeHHUiL.
aCTeHUI
0k02 TemaNe2.5. Paspabotka

OCHOBHBIE TOHATHUS TCHETUKU

rioccapus Tect
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ok02

Tema @poHTaNBHBIN OTIPOC
ox04 Ne2.6.3akoH0MEp TecT Mo BOMpOCaM NEKIUH
HOCTHHACIIEI0BA Pewrenne 3anau Ha
HUS OIIpe/IENEHNE BEPOSTHOCTH
BO3HUKHOBEHHUS
HacleICTBEHHBIX IPU3HAKOB PH
MOHO- JIU-, HOMUTHOPUIHOMHU
AHATH3UPYIOLIEM CKPEIHBAHHN,
COCTABJICHHE TeHOTUIMYECKUX
CXEM CKpEIUBAHUS
ok01 Tema Tecr
002 Ne2.7.BzaumoeiicTeue PaspaGoTka rioccapus
TeHOB PemmeHue 3a1a4 Ha Onpe/IeIeHHe
BEPOATHOCTH BO3HUKHOBEHUS
HACJIE/ICTBEHHBIX IIPH3HAKOB TIPH
Pa3IMUHBIX TUIAX B3AUMOIEHCTBHS
TeHOB, COCTABJIEHHE eHOTUIHYECKUX
CXEM CKPEIMBAHHUS
ok01 TemaNe2 8. Tect
0K02 CLENIeHHOE HaClIeI0BaHHIE PaspaGorka rioccapus
IPU3HAKOB Pemenue 3aa4 Ha OIpe/IENeHHUE
BEPOATHOCTH BO3HUKHOBEHUS
HACIIEICTBEHHBIX IPU3HAKOB TIPH
CLETIEHHOM HAC/IENOBAHMH,
COCTABIIEHHE TEHOTHIINIECKHUX CXEM
CKPEIUBAHU
ok01 Tema Tecr
002 Ne2.9.Tenetn PaspaGotka rioccapus
Karona Pelienue 3a1a4 Ha ONPEIEICHHE
BEPOATHOCTH BO3HUKHOBEHUS
HACIIEICTBEHHBIX IPU3HAKOB,
CLETUICHHBIX C TOJIOM, COCTABJICHHE
TeHOTHIIMYECKAX CXEM CKPEIMBAHUS
ok01 TemMma Tect
ok02 No2.10.I'enernka PaspaboTka roccapus
YeI0BeKa
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Pemenue 3ama4d Ha onpeenenue
BEPOATHOCTU BO3HUKHOBEHUSA
HACIIEICTBEHHBIX MPU3HAKOB,
MCIIOJIb3Ysl METO/Ibl TEHETUKH
YEeJI0BEKA, COCTaBIICHHUE
TCHOTHITMYECKUX CXEM
ckpemuBanus [loAroToBKa yCTHBIX
CoO00IIEHNH ¢ TIpe3eHTanueit o
HACJEICTBEHHBIX 3a00JICBaHUIX

YeJI0BEeKa
ok01 TemaNe2.11. Tect
ok 3aKOHOMEPHOCTH Pemienue 3amay Ha onpeseseHue TUNa
ok04 M3MEHUHUBOCTH MyTaLuH [Py
TnepenadeHacae/ICTBEHHIXIIPH3HAKOB,COC
TaBJICHUETCHOTHITHICCKUX CXEMCKPEIITUB
aHUs
oK01 Tema Tecr
ox02 Ne2.12.Cenexuusiop Pazpabotka riaoccapus
TaHU3MOB Pemenue 3agayu Ha
OIpe/IeIEHHeBO3MOKHOTOBO3HUKHOBE
HUSHACIIEICTBEHHBIXITPU3HAKOBIIOCEIEKI]
MI1,COCTaBICHUETEHOTHITHYECKHX CXEM
CKpEITUBaHMS
Pazaen3. Teopus 3Boatonuu | KonTponbHas pabora "Teopernueckue
ACIEKTHI BOJIONNHY KU3HU Ha 3emiie”
0k02 Tema3.1. ®poHTAIBHBIH 0IPOC
ok04 HcTopys 3BOMIOIHOHHOTO Pa3paboTKa NEHTHI BpEMEHH Pa3BUTHS
Y4CHHA 3BOJIIOLIMOHHOTO YYEHUS
002 Tema3.2.Muxkposs ®poHTANBHBI 0ITPOC
OJTIOLHS PazpaboTka rioccapus TepMUHOB
ok02 Tema3.3.Maxk OreHrBaeMast JUCKYCCHS
PO3BOITIOLHS Pazpabotka rioccapus

TEPMUHOB
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002 Tema3.4. ®poHTaNbHEIH OTPOC
ox04 Bo3HukHoBeHue 1 pazsutue | [oaroTroBka u mpeacTaBiIeHUE YCTHOTO
KU3HU Ha 3emiie COOOIIEHNS U JICHThI BpEMEHH
BO3HUKHOBEHHUS U PA3BUTHS
’KUBOTHOTO U PACTUTEIILHOTO MHpPA
0k02 Tema3.5. ®poHTANBHEIH OIPOC
ok04 [Ipoucxoxaenue yenoreka - | PazpaboTka jeHT BpeMeHU H
AHTPOIIOTeHE3 MEHTAJbHBIX KapT Ha BHIOOD:
"JBOIONMS COBPEMEHHOTO YeloBeKa'",
"Bpems 1 yTH pacceneHus 4eIoBeKa
no miadere", "BausHue reorpaduueckoit
cpezibl Ha MOP(HOIOTHIO M (HUBHOJIOTHIO
yenoBeka","UenoBeueckue
pacel",00cyxaeHNE
Pa3nend. Jkonorus KonTposnbHas pabora
"Teopernueckue
AcnekTbl 3K0J10run"
ok01 Temad. 1. Tect mo sxonoruueckuM pakropam u
007 OKoJoruyecKue cpelaM KU3HH OPTaHU3MOB
(akTopsl U cpenbl
KU3ZHU.
ok01 Tema4.2. CocraBiieHHE CXeM KPyTroBOpoTa
OKgi Honynﬂum[, COO6H1€CTBa, BCIICCTB, UCIIOJIB3YA MAaTCpHUAJIbL
. AKOCHCTEMBI JEKIHUH
Pemenue npakTuka- OpUEHTUPOBAHHBIX
PacUYETHBIX 3aJaHUH [0 MEPEHOCY
BEIIECTBA M AHEPTUU B IKOCHCTEMAX C
COCTaBJICHHE TPOPUUECKUX LEeTeH 1
nupamuji OMoMacchl u
SHEPTHUH
ox01 Tema4.3. OrnenuBaemas TMCKycCHs
0k02
buochepa- Tect
ok07

T7100aIbHASIIKOIOTHYeCKas
cucrema

Pemenne npakruka-
OpPHEHTHPOBAHHBIX pacyYETHBIX 3a1au
Ha ONpPEJENICHUE TUOIAAH
HACAKICHUN 111 CHUKECHUSA

KOHICHTPAUKX YTJIICKHUCIIOrO Ira3a B
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arMoc(epe CBOero pernona

TPOKUBAHUSI

oK01 Temad 4. Tect

ok02 B

ox04 THAHUE AHTPONIOTCHHBIX | Perrenye NpaKTHKA-

aKTOpOB Ha Ouocpe

ok07 daicrop bepy OpHEHTHPOBAHHBIX
pacyeTHBIX 3aJ]aHHH 110
COXPAHCHHIO TIPUPOHBIX
PECYpCOB CBOETO PErHOHA
MPOKUBAHUS

OKgi Tema4.5. OneHuBaeMasIucKyccusB

0K

ok07 BnusiHue corpansHo- BIOJTHEHUATPAKTHYECKUX

IKOJIOTHUECKHX (PAKTOPOB Ha
3J0POBbE YEIIOBEKA

3ajanuil:"Onpenenenuecy
TOYHOTO paIMOHa

nuTaHus",

"Co3nanue
VH/MBUYAIbHOM
MaMSTKH [0 OpraHu3aluu
paOHATbHON

(usudeckoii akTuBHOCTH"

Brinosnnenue
nabopaTopHO# pabOTHI Ha
BBIOOD:

"YMcTBeHHAs

]
paboTocmocoOHOCT",
"BiusHue abMoTHYECKUX
(bakTOpOB Ha yenoBeEKa
(HU3KHE U BBICOKHE

Temmeparypsi)"
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* IIpodeccuonanpHo-
OpPUEHTHUPOBAHUE
comepxkanue Paznmen
S.buonorusBxxu3zHA

Jammura Kelica:
Tpe/ICTaBICHIE
pe3yNbTaToOB PELICHUS
KelcoB (BBICTYILICHHE C

TMpe3eHTaIMeH )

ok01

ok02

ox04
[1K5-2

* Tema 5.1buorexHonoruu B
XKU3HU KaXKIOTO

BeimonHeHue keiica Ha
aHanu3 UH(pOpMaLKH 0
HaYYHbIX JTOCTHXKEHUAX B
00J1aCTH T€HETHICCKUX
TEXHOJIOTUH, KIIETOUHOM
MH)XEHEPUH, TTUIIEBIX
OMOTEXHOJIOTHH (IO
Tpymmam), IpeacTaBieHue
pE3yJIbTaTOB PEIICHUS

KEHWCOB

34







	1.Общая характеристика рабочей программы общеобразовательной дисциплины «Биология»
	Задачи:
	2. Структура и содержание общеобразовательной дисциплины
	3.1. Оснащение учебного кабинета
	3.2. Информационное обеспечение реализации программы
	Рекомендуемые печатные издания по реализации общеобразовательной дисциплины
	Дополнительные источники


	4. Контроль и оценка результат освоения общеобразовательной дисциплины «Биология»

		2023-12-20T13:56:12+0300
	ТАМБОВСКОЕ ОБЛАСТНОЕ ГОСУДАРСТВЕННОЕ АВТОНОМНОЕ ПРОФЕССИОНАЛЬНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "КОЛЛЕДЖ ТЕХНИКИ И ТЕХНОЛОГИИ НАЗЕМНОГО ТРАНСПОРТА ИМЕНИ М.С. СОЛНЦЕВА"




