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1.00mas xapakTepucTuka padodeil nporpaMmbl 0011e00pa3oBaTeIbHOM
aucuunIMHbl «bnonorus

1.1 MecTo IMCUMILIUHBI B CTPYKTYpe oOpa3zoBaTtenbHoii nporpammbl CIIO:
O6mieobpazoBaTenpHas AUCIUIIIMHA «buosorus» sABIsIeTCs 00s3aTeIBHOM
4acThl0  00IIe00pa30oBaTeIbHOIO I[HMKJIAa O0O0pa3oBaTeIbHOM  MporpaMMbl B
cootBercTBUU ¢ PI'OC CIIO nmo cremmanpHOoCcTH: 1o crermaibHoctu:. 20.02.02
3anuTa B Ype3BbIUaHBIX CUTYAIUAX
1.2.1 Lean 1 muiaHupyeMblie pe3yJibTaTbl 0CBOCHUS JUCHUIIINHbBI

eau TUCHUNINHBI
Hean: popmupoBanue y o0ydyaromuxcs CUCTEMbl 3HAHUN O PA3IUYHBIX YPOBHSIX

KHU3HU CO 3HAHMEM COBPEMEHHBIX NPEICTABICHUN O KABOM NPHUPOJE, HABBIKOB IO
NPOBEJICHUIO OMOJIOTMYECKUX HCCIEJOBAaHUNA C COOJIIOJICHHEM OSTHUYECKHX HOPM,
apTYMEHTHUPOBAHHON JIMYHOCTHOM TIO3UIIMM 1O OEPEeKHOMY OTHOIICHHIO K

OKPY’KaroIIEH Cpeie.

3amaun:

* mojydeHue (yHIaMEHTAIbHBIX 3HAHUWA O OMOJOTMYECKUX cHcTeMax (KiIeTka,
OpraHu3M, TMOMYJSLHUSA, BHUJ, OKOCHUCTEMA); WCTOPUM Pa3BUTHS COBPEMEHHBIX
MPEACTABICHUI 0 KUBOM MPUPOJIE, BHIIAIOIINXCS OTKPBHITUSIX B OMOIOTHUECKON HAayKe; PO
Onosnornyecko Hayku B (OPMHUPOBAHHUU COBPEMEHHOH €CTECTBEHHO- HAYYHOW KapTHUHBI
MHUpa; METOJIaX HAyYHOTO TTO3HAHMS;

* OBJIAJICHHE YMEHHUAMHU JIOTHUYECKH MBICINUTh, OOOCHOBHIBATH MECTO U POIIb
OMOJIOTMYECKUX 3HAHUN B MPAKTUYECKOW JEATEIbHOCTH JIIOJIEH, pa3BUTUU
COBPEMEHHBIX TEXHOJIOTH; OMpeNeNsaTh >XUBbIE OOBEKTHI B MPUPOAE; MPOBOAUTH
HaOJIOZICHUS 32 SKOCUCTEMAMHU C IIEJIbI0 WX OMUCAHHS M BBISBICHUS €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX W3MEHEHUN; HAXOIUTh M AaHAIM3UPOBATH HHPOPMALUIO O KUBBIX
00BEKTaX;

* pa3BUTHE TI03HABATENILHBIX HWHTEPECOB, HHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CMOCOOHOCTEH O00yyaromuxcst B Mpolecce U3ydyeHHs OHOJOrMYECKHX SBJICHUM;
BBIJIAIONIMXCS TOCTHKECHUI OMOJIOTHH, BOLIEAINIMX B OOIIEYETOBEUECKYIO KYIBTYpY;
CIIOKHBIX U MMPOTUBOPEUUBBIX MyTEH Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3TJISIOB, UICH,
TEOpUH, KOHIENIUNA, TUIIOTE3 (O CYIIHOCTA M MPOUCXOKIAECHUU KU3HU, YEIOBEKA)B
X0J1e pabOThI C Pa3TUYHBIMU UCTOUHUKAMU HH(DOPMAITUH;

* BOCHHUTaHUE YOEKICHHOCTH B HEOOXOJUMOCTH IO 3HAHHUS KMBOU MPHUPOJIBI,
HEOOXOJMMOCTH PAllMOHAILHOTO TPHUPOJIONOIH30BAHMS, OEPEKHOTO OTHOIICHUS K
MPUPOIHBIM PECypcaMi OKpPYXKAoIed cpene, COOCTBEHHOMY 370POBBIO; YBAXKEHUS K
MHEHHIO OIIMOHEHTA NpU 00CYX IEHUU OMOJIOTUYECKUX TIPOOIIEM; 4



* HCIIOJIb30BaHME NPUOOPETEHHBIX OHOJIOTMYECKHX 3HAHUM W yMEHHH B
MOBCEIHEBHON JKMU3HU JI1 OLICHKU TIOCJIEACTBUUA CBOEH JIeSITENbHOCTH (U
NEATeILHOCTU IPYTUX JIF0/IeN ) TI0 OTHOIICHHUIO K OKPY KAIoIel cpelie, 30pOBbI0 APYTUX
Mofed U COOCTBEHHOMY 310pOBBIO; 00OCHOBaHHME U COOMIOJCHHEM NPODHIAKTUKH
3a00JIeBaHUM, OKa3aHKE EPBOM MOMOIIH ITPU TPaBMax, COOIOICHUE TPABUII TOBEICHUS

B IIPUPOJIE.

1.2.2. [lnanupyemble pe3yJibTAThI OCBOCHHUS 00111€00pPa30BaTEIbHON IUCIUILINHBI
B cooTBeTcTBUMN ¢ DI'OC

2. CTpyKTypa M coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI
2.1. O0beM JUCUUIJIMHBI U BUJbI Y4e0HO# padoThl

Bua y4eOHoii padoThI O0BeM B yacax
O0beM 00pa3zoBaTeIbHOM NPOrPaMMBbI JUCHUIIIMHBI 74

B T.Y.

OcHoOBHOe coiep:KaHue 74

BT. 4..

TEOpETUIECKOe O0ydeHne 33
71a00paTOPHO TPAKTUYECKUE 3aHATHUS 41

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COaepKAHUE
MPUKJIATHOT0 MO1YJIA)

TeopeTu4ecKoe o0ydyeHue -

71a00paTOPHO TPAKTUUYECKUE 3aHSATHUS -

KonTpoJbHbie padoThl 4

IIpomeskyTouHas arTecTauus (IK3aMeH) 3a4er-




2.2. TemaTH4YeCKHUIl IUVIAH U COAEPKAHNE TUCIUTLINHBI

Coaep:xxanue yueOHOro marepuaja (0OCHOBHOe M IPpo(decCHoHAIBHO- O0be
HaumenoBanme . DopMuUpyeMble
OPUEHTHPOBAHHOE), JIA00PATOPHBIE M NPAKTHYECKHE 3AaHATHS, NIPUKJIATHOH MOLYJIb M
pa3aesioB H TeM KOMIIeTeHIIUH
(npu HAIMYHN) 4acoB
1 2 3 4
Pazpnen 1. Knerka — cTpyKTYpHO-QYHKIHMOHAIbHAS €INHULA )KMBOT'0 18
Tema 1.1. OcHOBHOE coJep:kaHue 1
buoJiorust kak | Teoperudeckoe odyueHnue: 1
HayKa buonorus kak Hayka. CBsi3b OMOJIOTHH C IPYTUMU HayKaMu: Onoxumusi, Onousmnka,
OnoHuKa, reHoreorpadus u 1p. Poab u mecTo Onosnoruu B GOpMHUPOBAHUN COBPEMEHHOM OK 02
HAay4YHOM KapTUHBI MHpa. 3HaAU€HHUE OMOJIOTMUECKUX 3HaHUi. McTtopus Ononoruu. 3HaueHue
LUTOJIOTHH JIJISl pa3BUTHSA OMOJIOTHH U MMO3HAHMS NPUPOIbl. METObI LIUTONOTUU:
MUKpPOCKOIHUSA, XpoMmarorpadus, 31eKTpoope3, METOA MEUEHBIX aTOMOB, U depeHIaIbHOe
HEHTpU(YTUPOBAHHE, KYJIbTYpa KIETOK
Tema 1.2. OcHOBHOeE coJiep:KaHue 1
O6masn Teopernueckoe o0y4yenue: 1
XapaKTepuCTH |PaznooOpasue buocuctem. Opranuzanusi OMOJIOTHYECKUX CUCTEM. Y POBHU OpraHU3alNH
Ka KM3HU OrocHucTEM: MOJIEKYJISIPHO-TEHETHUECKHU I, OPraHOMIHO-KJIETOYHBII, OpraHU3MEHHBIMH, OK 02
NOMYJSMOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOreoneHoTHIeCcKuil), onocdepusiii. Hayku,
u3yyJaroume OMoJornyeckue 0ObEeKThl Ha Pa3HbIX YPOBHIX OpraHu3aiuu xu3Hu. Oomas
XapaKTEPUCTUKA KU3HU, CBOMCTBA KUBBIX cucteM. [Ipoueccsl, nporncxoasmue B
ounocucremax
Tema 1.3. OcHOBHOE coJiep:KaHue 3
buoJsiornyecku | TeopeTudeckoe odyueHmne: 1 gi 8;
BaKHbIC XuMHUYECKHH cocTaB KieTku. Heopranmdeckue BemecTBa KJIETKH, UX OMOJOTHYECKast POJib. OK 04

Opranuueckue BeniecTBa KieTku. buonornueckue nonumepsl. benku. CTpykTypa u GyHKUIUN




XNMHYECKHe
coeIMHEeHUs

0eKoBOM MOJIeKyIbl. @epMEHTHI, IPUHIIAI X JSUCTBUSA. YTIIeBOAbl. buonornyeckue
(GyHKIHUU yTIEBOAOB.

JInnmuasl. O61mmii mnan ctpoenus. ['unpodpunbHO-ruapodoOHBIe cBOMicTBa. Kitaccudukanus
munuaoB. buonornueckue Gynkiuu munuaoB. AT®. Ctpoenue Mmonexybl ATO.
buonornueckue ¢pynxiun ATD

IIpakTH4eckune 3aHATHS:

Ponb O6enkoB, yriaeBoA0B U JKUPOB B OpraHU3Me YesloBeKka. ButaMuHbl U OMOJIOTHYECKU
aKTHUBHBIC JJOOABKH, X 3HAUCHUE B KU3HU OpraHU3Ma 4YesioBeka. [ uro- 1 aBUTaMUHO3bI UX
nocieacTBus. [IpencraBieHue yCTHBIX COOOIIEHUH ¢ TPEe3eHTAIMEeN, TOJATOTOBIECHHBIX 110
MEePEYHI0 UCTOYHUKOB, PEKOMEHI0BAHHBIX IPEIoaBaTesieM

JlabopaTopHble 3aHATHSA:

JlaGoparopnas pabota “OnpeneneHue BuramuHa C B IpoJIyKTax MUTaHUS
[ToaroToBKa BapHaHTOB OIbBITA, HAOJIOICHNE 32 KAYCCTBEHHBIMH PEAKITUSIMU, 3aIT0OTHCHHUE
paboueii TaOJIUIIBI, HHTEPIIPETAITUS HA0II01aeMbIX SIBJICHUH, (OpMYIHMPOBAHNE BEIBOJIOB

JlabopaTtopHas pabota «I uapoduibHO-THAPOGOOHBIE CBONCTBA JUITHIOBY

[ToaroToBKa BapuaHTOB OIbITA, HAOIOIEHNE U3MEHEHUS! PACTBOPUMOCTH JIUIIHIOB,
3aroJHeHue padodei Ta0IuIlbl, MHTEPIpETalus HaOII0JaeMbIX SABJICHUM, (POopMyTnpoBaHUE
BBIBOJIOB

Tema 1.4.
CrpykrypHo-
(pyHKIHOHAJIBH
as
OpraHu3aums
KJIETOK

OcHoOBHOE coaep:xaHue

TeopeTuueckoe odyuenue:

Kunerounas teopus (T. lIBanu, M. llnelinen, P. Bupxo). OCHOBHBIE OJIOKEHUS
COBPEMEHHOU KJIETOYHOM T€OPUHU. THUIIBI KJIETOK: SyKAPUOTHYECKASL U IPOKAPUOTHUYECKASL.
CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK DYKApHUOT (PacCTUTEILHOM, )KUBOTHOM, TPUOHON).
CrpoeHue npokapuoTHuecKoi kieTku. OCOOEHHOCTH CTPOEHUs reTepoTpoPHON 1
aBTOTPO(HON MPOKAPUOTHUECKUX KJIETOK. CTpoeHue MIa3MaTuyecKoi MeMOpaHsbl.
TpaHcnopT BeUIeCTB yepe3 MIa3MaTHIeCKyr0 MEMOpPaHy: MACCUBHBINA U aKTUBHBIN.

OK 01
OK 02
OK 04




DHIOIMTO3: MTUHOMHTO3, (paroruTo3. Ik301uTo3. O00I0YKA UK KIETOYHAS CTCHKA.
CtpykTypa u (YHKIIMH KIETOYHOW CTEHKH PACTCHUI, TPUOOB

[Mutonna3ma. Llurozons. [{utockener. OnHoMeMOpaHHbIE OPraHOUABI KIETKU:
snpomuazmaruueckas cethb (I11C), anmapar ['oabaxku, IM30COMBI, IEPOKCUCOMBI, BAKYOJIH
pacTUTENBHBIX KIETOK. CTpoeHrE U (PYHKIIMM OJHOMEMOPAHHBIX OPraHOUOB KIIETKH.
Knerounsrit cok. Typrop.

[1omyaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHIPUH, IIIIACTUIBL: XJIOPOILIACTHI,
XPOMOILIACTHI, JISHKOIUIACTHI, KX CTPOCHUE U (PYHKIUH. SIIepHBIN anmnapaT KIeTKH,
CTpoeHue U QyHKLHH.

HememOpaHHbIe OpraHou/Ibl KJIETKU: PUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIHN LIEHTP.
OpraHoupl JBUKEHUSI: pECHUUKH U KTI'YyTHKU. CTpoeHue U pyHKIUN HEMEMOpaHHBIX
OpPraHOUIOB KJIETKU

JlabopaTopHbIie 3aHATHS:

JlaGoparopHas pabota «CTpoeHHE KIECTKHU (paCTeHUS, ’KUBOTHBIE, TPUOBI) U KJIETOUYHbIC
BKJTFOUCHMS (KpaxMall, KAPOTHHOUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )»

[TprnoOpeTeHue omnpiTa NPUMEHEHHUS TEXHUKH MUKPOCKOTTUPOBAHMUSI IPY BBHITIOJIHEHUN
nabopaTtopHbIX pabot. [loaroroBka MukpomnpemnapaToB, HabIIOIEHUE C TTOMOIIBIO
MUKPOCKOIIA, BBISIBJICHUE PA3TMUNN MEKIY NU3y4aeMbIMU O0OBEKTaMH, UHTEPIIPETAITUS
HaOJIOTaeMbIX SIBJICHUH, (OPMYITHUPOBAHKUE BHIBOJIOB

JlaGoparopnas paboTta «IIpoHuiraeMmocTs MeMOpaHsbI (TIa3MOJU3, JETIa3MOJIN3)»
[TpuoOpeTeHue orpITa IPUMEHEHHUS TEXHUKH MUKPOCKOTTUPOBAHMSI IPY BBITIOJTHCHUH
nabopatopHbIX paboT. [loaroToBka MUKpomnpenapaToB, HaOIHOIEHUE C TTOMOIIBIO
MUKPOCKOIIA, BBISIBJICHUE PA3TMUNN MEXKIAY N3Yy4aeMbIMU O0OBEKTaMU, MHTEPIPETALIHS
HaOJII0TaeMBbIX SIBJICHUH, (DOPMYITHUPOBAHHUE BHIBOJIOB

Tema 1.5.
CrpykrypHo-

OcHOBHoOE coJepkaHue

TeopeTuueckoe o0yuenue:

OK 01
OK 02




¢pynknuonaab | CtpoeHne XxpoMocoM. XpOMOCOMHBIA Ha0Op KJIETOK, TOMOJIOTMYHbIE U HETOMOJIOTMYHbIE
ble (paKTOPHI XPOMOCOMBI, TaINIOUAHBIA U AUIUIOuAHbI Habop. Hyknennoseie kuciotel. JJHK u PHK.
HacJieacTBeHHo | CTpoeHne HYKJIEMHOBBIX KucaoT. Hykneorunpl. KomruiemMeHTapHbIE a30TUCTBIE OCHOBAHMUSI.
CTH [TpaBuno Yapradda. Ctpykrypa JJHK — nBoiinas ciupans. MecToHaxoxxaeHue u
ouonorundeckue ¢pynkunn JJHK. IHK-3kcneptusza. Bunsl PHK. @ynakiuun PHK B kinetke
IIpakTH4eckune 3aHATHS:
Pemenue 3a1a4y Ha onpeesIeHUe NOCIEI0BATEIBHOCTH HYKJIEOTH/IOB
Tema 1.6. OcHOBHOE coJep:kaHue
Ipoueccol Teopernueckoe o0y4enue:
MATPUYHOI'O Martpuunsiii cunte3 JJHK — permmkanus. [Tpunuune: permkanuun JJHK. Mexannzm
CHHTE32 perumkanuu JIHK. Pemapanusa JIHK (nopernexatuBHas, moctperuiekaTuBHas ). Peakimu
MAaTpUYHOTO CHHTE3a. [I[pUHIMI KOMIZIEMEHTAPHOCTH B PEAKIUAX MATPUIHOTO CUHTE3A.
JAHK u rensl. ['eneTnueckuit ko, ero cBocTBa. Tpanckpunius — MaTpuunbii cunte3 PHK. OK 01
Tpancnsiuus u e€ atanbl. Y cnoBus Ouocunresa 6enka. Ctpoenue T-PHK u kogupoBanue OK 02
aMuHOKHUCTOT. Poik pubocoM B OnocuHTE3e Oenka
IIpakTUyeckue 3aHATHS:
Pemenue 3aa4 Ha onpezesieHue N0CcIe10BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe OerKa.
Pemenue 3a1ay Ha ornpesiesieHre Mocie10BaTeIbHOCTH AMUHOKHUCIIOT B MOJIEKYJIE Oelka B
CJIy4ae U3MEHEHUS MOCJIeN0BATENbHOCTH HyKJIeoTua0B JHK
Tema 1.7. OcHOBHOE coJiep:KaHue
Hexierounsie | Teoperuueckoe odyueHnue:
(opMbI KM3HM | BUpyChI — HEKJIETOUHBIE (POPMBI KU3HU M 00JIMTaTHBIC Mapa3uThl. CTPOCHHUE TPOCTHIX U OK 02
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. XKuznennslil iuki JJHK-conepxanmx OK 04

BupycoB, PHK-conepxkamux Bupycos, 6akrepuodaros. BUY, renatut uenosexa.
bakrepun. O0mas xapakrepuctuka. [lonsarue mramm. Bupycsl u 6aktepuu: cXoACcTBa U
pas3nuuus




IIpakTHyeckue 3aHATHUA:

Bupychbie u 6akrepuanpHbie 3a00eBanusa. O01IMe TPUHIUITBI UCTIOJIb30BAHUS
JIEKapCTBEHHBIX BelecTB. OCOOEHHOCTH MPUMEHEHUS] AHTUOUOTHKOB.
[IpencraBiaeHue yCTHBIX COOOIIEHNUN ¢ IPE3EHTALUEN, TOATOTOBIEHHBIX 110 IEPEYHIO
VUCTOYHUKOB, PEKOMEHOBAaHHBIX IIPEIIO1aBaTEIIEM

Tema 1.8. OcHOBHOE coJepkaHue OK 02
O0men Teopernueckoe o0y4enue:
BeLeCTB U AcCUMUWISIINS U JUCCUMIJISALIUS — IBE CTOPOHBI MeTabonn3Ma. THmsl oOMeHa BEIIeCTB:
npeBpaileHne | aBTOTpo(dHbBIN U reTepoTpodHBI, a3pOOHBIN 1 aHA’POOHBIN. DHEpPreTUUecKoe obecreueHue
JHEPIVH B kJeTku: npespamieHue AT® B oOMeHHbIX nporieccax. DepMeHTaTUBHBIN XapaKkTep peakiui
KJIETKe KJIETOYHOTO MeTaboan3Ma
[lepBrUYHBII CUHTE3 OPraHUYECKUX BEIIECTB B KieTke. [InacTudeckuit oOMeH. @OTOCHHTES.
XemocuHTe3. AHa’3poOHBII SHEpreTHYecKuii 0OMeH. AHa’3poOHbIe OpraHu3Mbl. bpoxeHnue,
aBTOTPO(HBIN U reTepoTPOPHBIN TUIT MUTaHUS. AHA3POOHBIE MUKPOOPIaHU3MbI KaKk
00BEKTHl OMOTEXHOJIOTUH. DTarbl YHEpreTudeckoro oomena. ['nmukonus. buonornueckoe
OKHCJIEHUE, HJIU KJIETOYHOE JIBIXaHUE
Tema 1.9. OcHoBHOE coJep:KaHue
Ku3HeHHbI Teopernueckoe o0yuenue:
HMKJI KJIeTKH. | KieTouHbIi HUKIL, €ro nepuoasl u peryisuus. [lepuoast naTepdaspl UX 0COOEHHOCTH.
Muro3. Meiio3 | Tuddepennuanys KISTKH U apecT KJICTOYHOTO IHKIa. Jlenenue kietku — muto3. Ctaaun OK 02
MHTO3a U MPOUCXOsIIHe Tpoliecchl. KaprokuHes u nuTokuHe3. bruojgornyeckoe 3HaueHUE OK 04

MUTO3a. Meio3 — peAyKIIMOHHOE JeseHne KieTku. Ctaguu meiio3a. Meiio3 — ocHOBa
MOJI0OBOTO pazMHOkeHus. [loBenenne xpomocom B mernose. Kpoccunrosep. buonornueckuit
cMbIc Mero3a. DddexTol Merio3a. Meiio3 B dKU3HEHHOM ITUKJIE OPraHU3MOB

KonTpoabnas padora

MouiekyJIsSIpHBIA YPOBEHBb OPTaHU3ALUN )KUBOTO




Paspnen 2. Ctpoenne u pyHKIIUM OPraHU3Ma

22

Tema 2.1.
Crtpoenue
OpraHu3Ma

Conep:xkanue

IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE TEOPETHIECKOT0 00y YeHHUsI

OnHoKJIeTOYHbIE OpraHu3Mbl. KosloHHallbHbIE OpraHu3Mbl. MHOTOKJIETOYHBIE OPTaHU3MBbI.
B3aumocBsI3b yacTell MHOMOKJIETOUHOTO opranu3ma. @yHkuus. Opranbl U CUCTEMBI
OpraHoB. AnmapaTsl OpraoB. 'omeocTas opraHusMa 1 €ro nojaaep:KkaHue B IpoLecce
KU3ZHEIEATEIbHOCTH.

OyHKIIMOHAJIBHASL CUCTEMA OPraHoB. TkaHu pacTeHU. TKaHU )KUBOTHBIX U YEIOBEKA.
Opranbl pacteHuid. Opranbl 1 CUCTEMbI OPraHOB JKMBOTHBIX U YEJIOBEKA. 3HAUCHUE OIOPHI,
JIBUKCHMUS, TUTAHUS, JIBIXaHUsI, TPAHCIIOPTA BEIIECTB, BBIJICICHHUS, 3allIUThl. 3HAYCHUE
MIPOSIBIICHUA Pa3IpAKUMOCTH U PETYIISALINN

*B ToM 4yHcJ/ie HA BLIOOP 00pa30BaTe/IbHOM OPraHU3aluu:

s mpodeccuit/cnenuanbHOCTEN, CBI3aHHBIX ¢ 00BEKTOM U3yueHus “PacteHus”
TEOpPETUYECKUI MaTepuai TeMbl “CTpoeHre OpraHu3Ma’ U3ydaeTcsl yriyoJIeHHO Ha
mpuUMepe OpraHn3Ma pacteHnii. TkaHu, OpraHbl ¥ CUCTEMbI OPTaHOB YEJIOBEKA U >KUBOTHBIX
paccMaTpHuBarOTCs 0030pHO

Jlnst mpodeccuii/criennanbHOCTEN, CBA3aHHBIX C 00BEKTOM n3ydeHus “YKuBoTHbIC”
TEOpPETUYECKUI MaTepuai TeMbl “CTpoeHHe OpraHu3Ma’ U3ydaeTcsl yriyoJIeHHO Ha
pUMEpPE OPTaHU3MOB KHBOTHBIX. TKaHU, OPTaHBl M CUCTEMBI OPTAaHOB PACTCHUH M YEJIOBEKA
paccmatpuBaroTcs 0030pHO

Jlnst mpodeccuii/criennanibHOCTEN, CBA3aHHBIX C 00BEKTOM U3ydeHus “Yemopek”
TEOpPETUUECKH MaTepual TemMbl “CTpoeHue opraHn3ma’ u3ydaercs yriayOoJIeHHO Ha
npUMepe OpraHu3Ma 4yesioBeka. TkaHu, OpraHbl U CUCTEMbl OPIaHOB PACTEHUHN U JKUBOTHBIX
paccMaTpuBaroTCs 0030pHO

OK 02
OK 04
[1IK1

OcHoBHOE COACpPKaHMEC NIPAKTHYIECCKOI'O 3AaHATHSA:




Teopus kiIoHaNbHO-ceneKTUBHOr0 nMmMyHureta [1. Dpauxa, U.1. Meunukosa.
Nudexmonnsie 3a0601eBanus U dnuaeMusl. BaxHenme 3MuaeMud B ICTOPUHU
yesioBedyecTBa. BakiuHanus kak npopuiakTHKa HHPEKINOHHBIX 3a00IeBaHHIA.
[TpencraBieHne yCTHBIX COOOIIEHUN ¢ IPE3eHTalUeH, TOATOTOBIECHHBIX 110 IIEPEYHIO
VICTOYHHUKOB, PEKOMEHIOBAaHHBIX [IPENOIaBATEIIEM

Tema 2.2.
DopMblI
Pa3MHOKEHUA
OPraHu3MoOB

Conep:xanue

HpO(I)CCCI/IOHaJIBHO'OpI/IeHTI/IPOBaHHOC CoACPKaHUEC TCOPETHYIECCKOIO Oﬁy‘lEHI/IH

dopmbl pa3sMHOXKEHUS OpraHu3MoB. becronoe u nonoBoe pasmMHoxeHue. Buel 6ecrionoro
Pa3MHOXKEHUS: IPOCTOE JEJIICHUE HAJIBOE, IOUKOBAHKE, PAa3MHOXKEHUE CIIOPAMH,
BEreTaTUBHOE pPa3MHOXKEHHE, (hparMeHTalus, Ki1oHupoBanue. [logoBoe pa3sMHOXKEHHE.

*B TOM umcJie Ha BbIOOP 00pa30BaTeIbHOM OPraHU3AlUN:

s mpodeccuit/cnenuanbHOCTE!, CBI3aHHBIX ¢ 00BEKTOM U3yueHus “PacteHus”
TEOPETUYECKUM MaTepuai TeMbI “@OpMbI Pa3MHOKEHUSA OPTaHU3MOB” HU3y4aeTCs
yrayOJeHHO Ha MpUMepe OpraHu3Ma pacTeHui. Pa3MHOXKeHUE YelloBeKa U JKUBOTHBIX
paccMaTpHuBarOTCs 0030pHO

Jlns mpodeccuit/cnenuanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM U3ydeHus “KuBoTHBIC”
TEOPETUYECKUI MaTepuai TeMbl “@opMbl pa3MHOKEHUSI OPraHU3MOB” U3y4aeTCs
yrayOJIeHHO Ha MpUMepe OpraHU3MOB KUBOTHBIX. Pa3MHOKEHNE pacTeHUH U YeOBEKa
paccMmaTpuBaroTCs 0030pHO

s mpodeccuit/cnenuanbHOCTE!, CBI3aHHBIX ¢ 00BEKTOM U3ydeHus “YenoBek”
TEOPETUYECKUI MaTepuai TeMbl “DopMbl Pa3MHOKEHUSI OPTaHU3MOB” U3y4aeTCs
yrayOJeHHO Ha MpUMepe OpraHu3Ma 4ejloBeKa. PasMHOKeHNEe pacTeHUI U )KUBOTHBIX
paccMaTpuBaroTCs 0030pHO

OK 02
IIK1

Tema 2.3.

OcHOBHOE coJiep:KaHue

TeopeTuueckoe odyuenue:

OK 02
OK 04




OHTorenes ["amerorenes y »kuBOTHbIX. CriepMarorenes v ooreHes. CTpoeHUE MOJIOBBIX KIIETOK.
’KHBOTHBIX H OmogoTBOpEHNE U AMOPHUOHATIFHOE PAa3BUTHE JKUBOTHBIX. [lapTeHorenes. OMOpuoreHes
yeJi0oBeKa (na mpumepe nanneTHrka). Ctaauu sSMOpUoreHe3a
Poct u pa3BuTue xkuBoTHBIX. [locTaMOproHanbHbIM niepuo. [Ipsmoe u HenpsiMoe pa3BUTHE.
Pa3zButue ¢ metamopo3om y 6€Cr03BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX. CTaiuu
MOCTAIMOPHOHAIBHOTO PA3BUTHS Y AKUBOTHBIX U uesioBeka. [lepropl OHTOreHe3a yenoBeKa.
buonorunueckoe crapenue u cMepThb. ['epoHTONIOTUS
Tema 2.4. OcHOBHOE coJep:kaHue
OHTorenes Teopernueckoe o0y4enue: OK 02
pacTeHuu ["ametodut u ciopodut. PazmuoxkeHue u pazBuTe Bojgopocieil. PazaMHoxeHue u pa3Butue OK 04
CIIOPOBBIX pacTeHUM. Pa3MHOKEHNE U pa3BUTHE CEMEHHBIX pacteHuid. Poct. Ilepnobl
OHTOT'€HE3a PACTEHUN
Tema 2.5. OcHoOBHoOeE coJep:kaHue
OcHoBHBIC Teopernueckoe o0yyenue:
MOHATHS ['eHeTHKa Kak HayKa O HACIEACTBEHHOCTH U U3MEHYMBOCTU OPraHu3MOB. OCHOBHBIE
reHeTUKH F€HETUYECKUE MOHATUSA U cCUMBOJIBL. ['eH. 'eHoTun. @eHotun. AJNEIbHbBIE TEHBI. OK 02
AJbTepHATUBHBIE TPU3HAKU. [JOMUHAHTHBIN U PELIECCUBHBIN TPU3HaKU. ['oMo3urora u
rerepo3urota. Yucras nunaus. ['uOpuasl. OCHOBHBIE METObI T€HETUKHU:
TUOPUAOJIOTUYECKUN, IUTOJIOTUUECKHE, MOJIEKYISIPHO-TCHETUYECKHE
Tema 2.6. OcHOBHOE coJiep:KaHue
3akonomepHoc | TeopeTuyeckoe o0yueHme: OK 02
TH 3aKoHOMEpHOCTH 00pa3oBaHus rameT. 3akonsl I'. Menaens: MonorubpuaHoe OK 04
HacJIeloBaHuA | ckpeniuBanue. [IpaBuio 1oMUHUPOBaHUS. 3aKOH €IMHOO00pa3us MEPBOro MOKOJICHUs. 3aKOH K1

pacierieHus mpu3HakoB. [{uTonornyeckrue 0CHOBBI MOHOTHOPUAHOTO CKPEIIUBAHUSI.
['unoTe3a YuCTOTHI TaMeT. AHATU3HUpYIOIee CKpenuBanue. JurudpuaHoe ckpeluBaHue.




3aKOH HE3aBHCHMOTO HACJIEIOBaHUS MPU3HAKOB. [lomuruOpuaHoe HacaeI0BaHHE U €T
3aKOHOMEPHOCTHU

IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE COJIEP:KAHNE MPAKTHYECKOT0 3aHATHA:

Pemenue 3a1a4 Ha OIIPCACIICHUC BCPOATHOCTH BOZHUKHOBCHUA HACICACTBCHHBIX ITPU3HAKOB
IIpu MOHO-, OIU-, HOJ'II/II‘I/I6pI/II[HOM N aHAJIM3UPYIOIICM CKPCIIUBAHNN, COCTABJICHUC
TCHOTHUIIMYCCKHX CXEM CKPCIIMBAHUA

*B ToM 4nciie Ha BLIOOP 00pa30BaTeJIbHONH OPraHM3aALMH:

Jlist mpodeccuii/cienMabHOCTEN CBA3aHHBIX ¢ 00BEKTOM M3ydeHus “PacTteHus’” HEOOXOoaUM
1o100p FeHETUYECKUX 3a]1a4 Ha OTNpeJieTICHUE BEPOSITHOCTH HACIIEICTBEHHBIX IPU3HAKOB
IPU MOHO-, JI-, TOJTUTHOPUTHOM U aHATTM3UPYIOIIEM CKPEIIMBAHUN Y PACTEHUN

Jlst mpodeccuii/crieninaibHOCTEN CBA3aHHBIX ¢ 00BEKTOM M3ydeHus “XKuBoTHbIe”
HEO0OXOIUM MOJ00p FeHETUUECKUX 3a/1ay Ha OMPEICIICHUE BEPOSITHOCTH HACIIEICTBEHHBIX
MPU3HAKOB MMPU MOHO-, IU-, IOJTUTHOPUIHOM U AaHATM3UPYIOUIEM CKPEIUBAHUU Y
YKUBOTHBIX

Jlnst mpodeccuii/crieninanibHOCTEN CBA3aHHBIX ¢ 00BEKTOM M3ydeHus “UenoBek” HEOOXOAUM
1mo100p TeHETUYECKUX 3a71a4 Ha OTIpeJieTICHUE BEPOSITHOCTH HACIIEICTBEHHBIX TPU3HAKOB
IPU MOHO-, JIH-, TOJTUTHOPUTHOM M aHATTM3UPYIONIEM CKPEITUBAHUN Y YEJIOBEKa

Tema 2.7.
B3aumopaeiicTB
e reHoB

OcHoOBHOE coaepxaHue

Teopernueckoe o0yuenue:

['eHoTHIT KaK 11€JI0CTHAS cUcTeMa. MHOXKECTBEHHOE JIEMCTBUE TEHOB. [limeroTponus.
MHoOkeCTBEHHBIN ajuiean3M. BanmoaencTBue ajuiesibHbIX TeHOB. KogoMuHupoBaHue.
B3aumopelicTBue HeawienbHbIX TeHOB. KoMIiemeHTapHOCTh. DnucTtas. [lonumepus

IIpogeccrnonaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHHNE TPAKTHYECKOT0 3aHATHS:

Pemenue 3a1a4 Ha onpenesieHue BEPOSITHOCTH BOSHUKHOBEHHMS HACJICACTBEHHBIX IPU3HAKOB
MIPY Pa3IMYHBIX TUIAX B3aUMOACHCTBUS T'€HOB, COCTABIEHNE T€HOTUITUYECKUX CXEM
CKpEIIUBAHUSA

OK 01
OK 02




*B ToM 4mciie Ha BIOOP 00pa30BaTeIbHONH OPraHM3ALNH:

* [l mpodeccuit/cnenanibHOCTEeN CBI3aHHBIX ¢ 00BEKTOM u3yueHus “‘Pactenus’
HE00X0UM MoA00p FEeHETUYECKUX 3a/1a4 Ha ONPEICTICHUE BEPOATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX PU3HAKOB [P Pa3JINYHbIX TUIIAX B3aUMOJCHCTBUS I'€HOB Y pPaCTEHUIN

* It mpodeccuii/crienuanbHOCTeN CBA3aHHBIX ¢ 00bEKTOM U3yueHus “)KuBoTHBIC”
HE0OXO0MM MOA00P TEHETUYECKHX 3a/1a4 Ha ONPEACIICHUE BEPOSITHOCTH BO3HUKHOBECHHUSI
HACJICJICTBEHHBIX MMPU3HAKOB MPU PA3IMYHBIX TUIIAX B3aUMOACHCTBUS T€HOB Y JKUBOTHBIX

* Jloist mpodeccuii/criennanbHOCTEN CBA3aHHBIX C 00BEKTOM M3ydeHHs “UenoBek”™
HEOO0X0IMM MOA00p FTeHETHYECKUX 3a/1a4 Ha ONPE/ICIICHHE BEPOSTHOCTH BOSHUKHOBEHUS
HACJICJICTBEHHBIX MPU3HAKOB MTPH Pa3IMYHBIX THIIaX B3aMMOJCHCTBHSI T€HOB Y YeJIOBEKa

Tema 2.8. OcHoBHOe coaep:xaHue
CuenJjieHHoe Teopernueckoe o0y4enue:
HacjaeaoBaHue | 3akoHbl 1. Moprana. ClenieHHOe HaClIeqOBaHUE T€HOB, HAPYILICHUE CLICTUUICHUS. OK 01
NPU3HAKOB XpOMOCOMHas T€OPHsI HACIECTBEHHOCTH. | eHeTnYecKkoe KapTUPOBAHUE XPOMOCOM. OK 02
Hcronb30BaHnEe KPOCCUHIOBEPA U1 COCTABIICHUS TEHETUYECKUX KapT XPOMOCOM K2
IIpogeccrnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHNE IPAKTHYECKOI0 3AHATHSA:
Pemenue 3a1a4 Ha ornpeziesieHre BEpOSITHOCTH BO3SHUKHOBEHHUSI HACIECTBEHHBIX MPU3HAKOB
IIPU CLIETVIECHHOM HacCJIeI0BAHUH, COCTaBICHUE T€HOTUITUYECKUX CXEM CKPEIIUBaHUS
Tema 2.9. OcHOBHOE coJiep:KaHue
I'enernka moia | Teoperuyeckoe odyueHnme:
XPpOMOCOMHBII MEXAHU3M ONPEAEIEHUS M0J1a. AyTOCOMBI U MTOJIOBBIE XPOMOCOMBI.
['oMoraMeTHbIi U reTeporameTHbIN NoJL. ['eHeTnyeckas CTpyKTypa MOJIOBBIX XPOMOCOM. OK 01
HacnenoBanue npu3HakoB, CIEIUIEHHBIX C II0JIOM OK 02

IIpakTHyeckue 3aHATHA:

Pemenue 3a1a4 Ha OIPCACICHUC BECPOATHOCTH BOSHUKHOBCHHA HACICACTBCHHBIX
IIPU3HAKOB, CHOCINICHHBIX C II0JIOM, COCTABJICHUC I'CHOTHUIIMYCCKUX CXCM CKPCIIMBAHUSA




Tema 2.10.
I'eneTuka
YyeJI0BeKAa

OcHoOBHOE coaepxaHue

Teopernueckoe o0y4enue:

KapuoTtun dyenoeka. MeTonbl M3y4eHHUs] TEHETUKHU Y€JIOBEKA: T'€HEaJOTHYECKU,
OJIM3HEIOBBIN, IUTOTCHETUYECKUM, OMOXUMHUUECKUH, MTOMYJISIIMOHHO-CTaTUCTUYECKUH.
HacnenctBennsie 3a001eBaHus YeloBeKa. | eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YeJIOBEKa.
bone3Hu ¢ HaciaeACTBEHHOM MPeIPacioNoKeHHOCThI0. 3HAYEHUE MEIUITUHCKON T€HETUKH B
MpEAOTBPAIICHUY U JICUCHUU T€HETUYECKUX 3a00JIeBaHUI YeIOBEKa

HpaKaneCKne 3aHATHA:

Pemienne 3amay Ha onpeiesieHHEe BEPOSTHOCTH BOSHUKHOBEHUS HACIICICTBEHHBIX
MIPU3HAKOB, UCITIOJIB3YsI METOAbI FTEHETUKHU YEIIOBEKA, COCTABJIICHUE TCHOTHITUYCCKUX CXEM
ckpemuBaHus. [IpeacraBiieHre yCTHBIX COOOIIEHHH ¢ MPe3eHTalMe 0 HACIeICTBEHHBIX
3a00JIeBaHUX YEIIOBEKA

OK 01
OK 02

Tema 2.11.
3aKkoHOMepHOC
™
H3MEHYHMBOCTH

OcHoBHOE coacpKxaHue

Teoperuueckoe o0yueHue:

B3aumopeiicTBue reHoTuna u cpenl npu hopmupoannu GpeHorumna. U3MeHIHMBOCTH
npu3HakoB. KayecTBeHHbIE U KOJIMYECTBEHHBIE ITPU3HAKUA. BUbl N3MEHUMBOCTHU:
HACJICACTBEHHAs U HEHACIIEICTBECHHAS.

3aKOH TOMOJIOTMYECKHUX PSAAOB B HaciencTBeHHoM nu3MmeHurnBoctu (H.. Bapuios).
MonudukaunonHas, Wik GeHoTUITHYECKasi K3MEHYUBOCTh. PoJib cpesibl B
MOAM(PUKALMOHHON n3MeHunBOocTH. HopMa peakuuu npusHaka. BapuaimoHHbsli psija u
BapHallMOHHAas KpuBasi. XapakTepuCTUKa MOAU(PUKAUOHHON U3MEHUUBOCTH
HacnencTBenHas, Uiy reHOTUNIHYECKasi M3MEHYMBOCTh. KoMOMHAaTHBHAS N3MEHYMBOCTb.
MyTannoHHass ”3BMEHYMBOCTD. BUibl MyTalnii: TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
[IpruriHBI BOSHUKHOBEHUSI MyTallUN

IIpakTHyeckue 3aHATHA:

Pemenue 3aJa4 Ha OIIpCACIICHUC TUIIA MyTalluX ITPU 1I€PCAadc HACICACTBCHHBIX ITPU3HAKOB,
COCTAaBJICHUC I'CHOTHIITMYCCKUX CXCM CKPCIINBAHHWA

OK 01
OK 02
OK 04




Tema 2.12.

OcHoOBHOE coaepxaHue

Cesexnus Teopernueckoe o0y4enme:

OPraHu3MoB Cenekuus Kak Hayka. MeTobl CeeKIIMOHHOM paboThl. ['eTepo3uc u ero npuurHsbI.
W cKkyccTBEHHBIM 0TOOP: MAaCCOBBIN M MHIUBHUAYAJIbHBINA. DTabl KOMOMHAIIMOHHON OK 01
cenexkuuu. Copt, mopoja, mTaMmm OK 02
AJITOpPUTMBI pEIICHUE 3a7a4 Ha ONPE/IEICHUE BO3MOXKHOTO BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MMPU3HAKOB MO CEJICKI[MU, COCTABIICHUE TEHOTUITMYECKUX CXEM
CKpeIlUBaHUS

KonTpoabnas padora

Ctpoenue u PyHKIIUU OpraHu3Ma

Paznea 3. Teopus 3BoTIONMH

Tema 3.1. OcHOBHOE coaepxaHue

HUctopust Teoperuueckoe o0yueHue:

3BOJIIOIHOHHOT | [IepBbIe 3BONIONMOHHBIE KOHIIENUUHU. [ panyanuctrueckas 3BotonronHast konuenuus XK.b.

0 YYeHUH Jlamapka. JIBmxymue cuibl sBosroiuu. Kpearmonusm u tpancpopmusm. Cucremaruka K. OK 02
Jlunnes u e€ 3HayeHue A1 GOPMUPOBAHUS HICU SBOTIOIUN OK 04
[IpeanocbuIKy BOZHUKHOBEHUS JapBUHU3MA. DBOJIIOIHS BUAOB B pupoje. boprda 3a
cymectBoBanue. EctecTBeHHbIN 0TOOp. JlMBEepreHuys npu3HakoB U BUI000pa30BaHuE.
OCHOBHBI€ MOJIOKEHUSI CUHTETHYECKON Teopur 3Botonuu (CTI). Posb 3BOMIOIIMOHHON
Teopuu B (POPMUPOBAHUM HAYUHOU KapTUHBI MUPA

Tema 3.2. OcHoBHoOe coaep:xaHue

MukpossoJon | Teoperuueckoe o0yueHnue:

usl MuUKpO3BOJIONMS 1 MAKPOIBOIIOIMSA KaK 3TAIbl SBOJIIOIIMOHHOTO Tpolecca. I eHeTnueckue OK 02

OCHOBBI IBOJIIOIIMU. MyTanuu U KOMOMHAIIUU KaK 3JIEMEHTapHBIM 3BOJIIOIMOHHBIHN
Matepuain. [lonynsauus kak 3JeMeHTapHasi €IMHUIIA SBOJIOLUU.




JIBrokymue cuitbl ((pakTophl) 3Bosonuu. MyTalMOHHBIN TTPOIIeCC U KOMOWHATHBHAS
U3MEHUYMBOCTh. Murpamus. M3omsmus nomysiiuii: reorpadgudeckas (IpoCTpaHCTBEHHAs),
OounoJsiornyeckast (pernpoayKTUBHA).

EctecTBeHHBII 0TOOP — HaMpaBIAIONMKH (akTop IBOONNU. bopb0a 3a CylecTBOBaHHE KaK
MEXaHHU3M JICHCTBHUS €CTECTBEHHOTO 0TOOpa B TOMYJISANUAX. Bua u ero kputepuun
(mpu3Haku). BumoobpazoBanue Kak pe3yabTaT MEKPOIBOJIOINN

Tema 3.3.
Maxkpo3BoJiron
usi

OcHOBHOe coaepxaHue

TeopeTquCKoe oﬁyquMe:

MaxkpoaBomorusi. DopMbl 1 OCHOBHBIE HarnpaBiieHus MakposBoonuu (A.H. CeBepiioB).
[Tyt noctuxeHus: GMOIOTUYECKOTO Mporpecca: apoMopdo3, uanoaganTaius, oomas
nererepanus. MeToapl U3y4eHUs: MaKpOdIBOJIIOIMH. 3aKOH 3apOIBIIIEBOTO CXOCTBA (3aKOH
K. bapa). buorenernueckuii 3akon (3. ['ekkens, @. Mromep). O61iue 3aKOHOMEPHOCTH
(mpaBuia) YBOIOLUU

OK 02

Tema 3.4.
Bo3HukHoOBeHH
€ U pa3sBUTHE
JKH3HHU Ha
3emuie

OcHoBHOE CoacpKaHue

Teopernueckoe o0yueHue:

['unore3sl ¥ TEOpUM BOZHUKHOBEHUS KU3HU Ha 3eMJIE: KPEalMOHU3M, CaMOIIPOU3BOJIBHOE
(cTIoHTaHHOE) 3apOK/ICHUE, CTALlMOHAPHOE COCTOSIHUE, MaHcTIepMus, Onomnos3. Hauamno
opraHu4eckoi 3Bosounu. [losiBneHne nepBoIxX KIETOK. DBOIIOLUA META00IU3MA.
DBoJoLMs nepBbIX KIeTOK. [I[pokapnoTsl u sykapuoThl. [IponcxoxaeHre MHOTOKIETOYHBIX
OpraHu3MoB. BO3HMKHOBEHHE OCHOBHBIX LAPCTB 3YKAPUOT.

OCHOBHBIE YEPTHI IBOJIIOIUU PACTUTENHLHOTO MUpa. OCHOBHBIE YEPThI BOJIIOLIMH KUBOTHOTO
MHpa

IIpakTHyeckue 3aHATHS:

[IpencraBiieHre YCTHOTO COOOIIEHHUS U JIGHTHI BPEMEHU IO OCHOBHBIM 3Tarnam
BO3HUKHOBEHUS M Pa3BUTHUSI )KUBOTHOTO U PACTUTEIBLHOTO MUPA, MMOJITOTOBJICHHBIX 10
MEPEYHIO0 UCTOYHUKOB, PEKOMEHJOBAHHBIX MPENOAaBATEIEM

OK 02
OK 04

OcHoOBHOE coaepxaHue

OK 02




Tema 3.5. Teopernueckoe o0y4enme: 1 OK 04
Ipoucxoxaenu | AHTponosorus — Hayka o yesnoBeke. CucreMaTnyeckoe nojiokeHue yenoeka. CxoacTBo
€ YeJIOBeKa — YeJioBeKa C )KUBOTHBIMU. OTIINYMS YeIOBEKa OT KUBOTHBIX. [IpsiMOX0KIeHNE U KOMILIEKC
AHTPOINOIeHe3 | CBSA3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3Ta U BTOPOW CUTHAIBHOM CUCTEMBI.
CooTHoleHne OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E
OCHOBHBIE CTaJIMX aHTPOIIOTeHe3a. JpUonuTeKn — MpeIKK YeJI0BeKa U YeJIOBEKOOOPa3HBIX
o0e3bsH. [IpoToanTpon — npeanecTBEHHUK YeI0BeKa. APXaHTPOIT — IPEBHEHUINNN YEITOBEK.
[Taneoantpon — IpeBHUI yeoBeK. HeoaHTpon — 4eT0BEK COBPEMEHHOIO TUIA. DBOIIOLUS
COBPEMEHHOTO YEJIOBEKA.
UYenoseueckue packl. OCHOBHbBIE OOJIBIINE PACHl: €BpOIICOrIHAs (eBpa3uiickas), HeTpo-
aBCTpasiouHas (IKBaTOpPHAJIbHAS ), MOHTOJIOU IHAS (a3UaTCKO-aMepuKaHcKas). Bpems u
MECTO BO3HUKHOBEHUS YEJIOBEUECKUX pac. EMMHCTBO YEIOBEUECKUX pac
IIpakTHyeckune 3aHATHUS: 1
BpeMms u iyt paccenenus yenoseka no rmiaHere. I [pucnocobieHHOCTh YenoBeKa K pa3HbIM
yCIIOBUSIM cpefibl. Biusinue reorpaduueckoii cpeabl Ha MOp()OIOTHI0 U (PU3UOJIOTHIO
YyeJoBeKa
3amura JEHT BPEMEHH U MEHTAJIbHBIX KapT B (OpMaTe YCTHOTO COOOIICHHUS,
MOATOTOBJIEHHBIX 1O NMEPEYHI0 UCTOYHUKOB, PEKOMEHAOBAHHBIX MPENOIaBaTEIEM
KounrpouabHas 1
TeopeTnueckre aCeKThl HBOIIOLNH )KU3HU HA 3eMJie
padora
Pasznen 4. JxoJiorus 13
Tema 4.1. OcHoOBHOE coJiep:KaHue 1
Jkoaornvyecku | Teoperuueckoe odyuyeHue: 1 OK 01
e paKkTopbI U Cpenpl oOUTaHUsI OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/IyIIIHAS, TOYBEHHAs, OK 07

cpeabl JKU3HU

BHYTpHOpraHu3MeHHas. GU3NKO-XUMHUYECKHE OCOOCHHOCTHU Cpell OOMTaHUSI OPTaHU3MOB.
[Tpucnoco6ienust OpraHnu3MoB K KU3HH B pa3HbIX cpenax. [loHaTre 3K0I0ruuecKkoro




¢dakropa. Knaccuduxarms sxonornueckux ¢pakroposn. [Ipasuno munumyma 1O. JIubuxa.
3akon TonepantHoctu B. [llendopna

Tema 4.2.

Monyasiuus,
co0011IecTBA,
IKOCHUCTEMBbI

OcHoBHOE coJiep;KaHue

TeopeTuyeckoe odyuenme:

OKOJIOTMYECKas XapaKTepUCTUKA BUAA U MTONYJIALMHA. DKOJIOIMYEcKas HUlla BUAA.
DKOJIOTMYECKHE XapaKTEPUCTUKU nmonyJisinun. CooO1ecTBa 1 3KOCUCTEMBI. bHoeHo3 U ero
ctpykrypa (B.H. CykaueB). CBsi3u Mexay opranuzmMamu B onoueHnose. CTpyKTypHbIE
KOMITOHEHTBI 3KOCUCTEMBI: ITPOIYLIEHThI, KOHCYMEHTBI, peAyLIeHTbl. KpyroBopoT BeniecTB U
IOTOK SHEPrUH B 3KocucTeme. Tpoduueckue ypoBHH.

AHTpONIOr€HHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBL. OTINYMS arpO3KOCUCTEM OT
OnoreoneHo30B. YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTBI YPOO3KOCUCTEM

HpaKaneCRne 3aHATHUA:

Tpoduueckue nienu u cetu. OCHOBHBIE MTOKA3aTEIN YKOCUCTEMbl. briomacca u mpoayKIusi.
DKOJOTHYECKUE TUPaMU/Ibl YhCeN, OnoMacchl U sHepruu. [IpaBuno nupamMuisl SHEPTUU.
Pemenune npakTMKO-OpUEHTUPOBAHHBIX PACUYETHBIX 3aJIAHUI MO IEPEHOCY BEIIECTBA U
HHEPIUH B DKOCHCTEMaX C COCTaBJIeHHE TPODUUSCKUX Ienel U TupaMul 0MoOMacchl U
SHEPTUU

OK 01
OK 02
OK 07

Tema 4.3.
buocdepa -
rjaodajbHas
IKO0JIOTHYECKAS
cucremMa

OcHoOBHOE coaepxaHue

Teopernueckoe o0yuenue:

buocdepa — xxuBas obonouka 3emnn. Pazsutue npeacrasiennii o onocdepe B Tpynax B.U.
Bepranckoro. O6nactu 6uocdepsl u e€ coctaB. JKuBoe BeliecTBo 6nocdepsl U ero
byHKIIUN

3aKOHOMEPHOCTH CyliecTBOBaHUs Ornochepsl. OcodbeHHocTr 6rocdephl Kak riao0aabHOM
sKocucTeMsbl. /[[luHaMmuueckoe paBHoBecue B Onocdepe. PUTMUUHOCTH siBIEHUH B Orochepe.
KpyroBopoThI BelIecTB M OMOTC€OXMMHUSCKUE ITUKIIBL. | T0OaTbHBIE SKOJIOTHIECKHIE
po0OJIEMbl COBPEMEHHOCTH U ITyTH WX PEIICHUS

IIpakTHyeckue 3aHATHUA:

OK 01
OK 02
OK 07




Pemenre npakTHKO-OPMEHTHPOBAHHBIX PACUETHBIX 33724 HA OINPEICICHUE TIOIIAAN
HACAXICHUM NIl CHUKEHUST KOHIIEHTPAITUH YTJIEKHUCIIOTO Ta3a B aTMoc(epe CBOETO PEruoHa

MIPOYKUBAHMUSI

Tema 4.4. OcHoBHOE coJiep:KaHue

Biansinue Teopernueckoe o0y4enue:

AHTPOIOreHHbI | AHTPOIIOTEHHbIE BO3/IEHCTBUS HA Onocdepy. 3arps3HeHus Kak BUI aHTPOIIOT€HHOTO

X GaKTOpPOB HA | BO3ACHCTBHS (XUMUUecKoe, puzuueckoe, OuoI02ULECKOe, OMX00bl NPOU3BOOCBA U OK 01

ouocgepy nompebnenust). AHTPOTIOTCHHBIE BO3IeHCTBUS Ha atMocdepy. BozaeicTBust Ha runpocdepy OK 02
(3aepsiznenus u ux ucmounuku, ucmowenus 600). Bosnercteust Ha utochepy (deepadayus OK 04
nou8bl, 8030€lCmeue Ha 20pHble NOPoda, Hedpad). AHTPOTIOTEHHBIE BO3CHCTBUS HA OK 07
OMOTHYECKHUE COOOIECTBA (Jleca u pacmumeibible COOOUECMEa, HCUBOMHBLU MUP) I1K2
IIpodeccuoHaTbHO-OPUEHTHPOBAHHOE CO/IeP:KAHME MPAKTHYECKOT0 3aHATHA:
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUCTHBIX 3aJaHUH TI0 COXPAHCHUIO MPUPOTHBIX
PECYPCOB CBOETO PETHOHA MPOKUBAHUS

Tema 4.5. OcHoOBHOE coJiep:KaHue

Bausinmne Teopernueckoe o0yueHue:

COLMAJBbHO- 310poBbe U €T0 cocTaBsromue. OakTOPhI, TOJOKUTEIHHO U OTPHUIIATEIHHO BIUSIONINE HA

IKOJIOrMYECKHX | OpPraHu3M uesoBeka. BpeaHpie MpuBHIUKYU: OCTEeNCTBUA U poduinakTika. [Ipodbmema

(akTopos Ha TE€XHOT€HHBIX BO3/IEUCTBUI Ha 3JJ0POBBE YEJIOBEKA (3JIEKTPOMArHUTHBIE MOJIs, ObITOBAs

310pPOBbe XUMUS, U30BITOYHBIC IITyMBI, PAJAHAIHS U T.I1.). ATanTamnusi OpraHu3Ma 4eIoBeKa K

yeJ0BeKa (dbakTopam OKpYXKarolen cpeibl. 3alUTHbIE MEXaHU3MbI OPTaHU3Ma YeJI0OBEKa. 370POBbE U
PaboTOCIIOCOOHOCT.
[Tpuntuner popmupoBaHus 310poBbecOeperaromiero nopeacHus. Gusndeckas akTHBHOCTH
310poBke. [ pynmibl 310poBbs. OCHOBHI 3aKaTMBaHUS. BHOXUMHUYECKUE acTIEKThI
pauumoHanbHoro nutanus. [IpaBuna 6e30MacHOro0 UCMOIB30BAHMS OBITOBBIX TPUOOPOB U OK 02
TEXHUYECKUX YCTPOMCTB OK 04




IIpakTHyeckue 3aHATHUA:

OrnpeneneHue CyTOUHOrO pallMOHa MUTaHUS

Coznanue WHIMBHUIYATbHON MaMATKH M0 OPTaHU3AIMU PAllHOHAIBHON (HU3NUYECKOM
AKTUBHOCTH

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHME JIA0OPATOPHOTO 3aHATHS

JlabopaTopHas paboTa Ha BEIOOD:

JlabopaTtopHas pabota «YMCTBEHHas pabOTOCIIOCOOHOCTH

OBnazieHre METOJIaMU OMpeIeTICHUS TToKa3aTesieid yMCTBEHHON pab0oTOCIIOCOOHOCTH,
OOBSICHEHHE MOJIyYEHHBIX PE3YyJIbTaTOB U (HOPMYIHPOBAHHUE BHIBOIOB (IIMCHbMEHHO) C
MCIIOJIb30BaHNEM HAYYHBIX MIOHITUH, TEOPUM U 3aKOHOB

JlaboparopHas paboTa «BausHue abuotnyeckux (pakTopoB Ha yenoBeKa (HU3KKUE U BbICOKUE
TEMIIEPaTyphI)»

N3ydyeHne MexaHU3MOB aJanTali OpraHiu3Ma 4ej0BeKa K HU3KUM U BBICOKUM
TEeMIEepaTypaM U OOBSICHEHHE MOJIYICHHBIX Pe3yJIbTaTOB U (POPMYIHPOBAHHUE BHIBOIOB
(MMCHMEHHO) C UCTIONB30BAaHUEM HAYYHBIX MMOHSATHI, TEOPUI U 3aKOHOB

B xauecTBe TpUTTEPOB CHUKAIOIINX PAOOTOCTIOCOOHOCTh UCIIOIL30BaTh YCIOBUS
OCYIIECTBJICHUS TPO(PECCHOHATEHOM NS TEILHOCTH: IITyM, TeMIIepaTypa, huzndeckas
Harpy3ka u T.[I.

OK 07
[1K2

KonTpoabnas padora
TeopeTnueckne acrieKThl IKOJIOTUU

IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/IepPKaHue (COMepPKAHNe TPUKJIATHOTO MOTYJIs)

Pasznen 5. buoJsiorus B JKU3HH

Tema 5.1.
buorexHoaorun
H B JKH3HHU
KaK/10I0

Conep:xanue

Teopernueckoe o0y4eHue:

buotexHomorus Kak HayKa U Mpou3BoACTBO. OCHOBHBIE HAIIPABIICHUS! COBPEMEHHOM
OMOTEXHOJIOTUH. MeTobl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTUH. DTUKA
OMOTEXHOJOTUYECKUX U TeHETUYECKUX IKCIIepUMEHTOB. [IpaBuia moucka u aHanuza

e e i

OK 01
OK 02
OK 04




OMO’KOIOTUYECKON MH(OPMALIUY U3 PA3TMYHBIX HCTOYHUKOB (HayyHas U yueOHO-Hay4yHas
JUTepaTypa, CpeAcTBa MaccoBoi nHpopMaluu, cetb IHTepHeT u 1pyrue)

IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COIEPKAHME TPAKTHYECKOI0 3AHATHA: 1
Kelicel Ha aHanu3 MHPOPMALMK O HAYYHBIX JOCTUKEHUSIX B 00JIACTH T€HETUUECKUX
TEXHOJIOTHH, KIIETOYHOW MHKEHEPUH, MMIIEBBIX OMOTEXHOJIOTUI. 3aluTa Keiica:
IIPEICTABIICHUE PE3YNIBTATOB PEUIEHUS KEWCOB (BBICTYIUIEHUE C IIPE3ECHTAMEN )
Tema 5.1 obGs3aTenbHa A U3y4EHUS CTYIEHTaMH BceX npodeccuil/crnenuanbHoCTen
Tema 5.2.1. BuorexHosnoruu B MeAuluHe U papmanuu 2
Tema 5.2.1. Conep:xkanue 2 OK 01
buorexnosiorn | [IpakTuyeckue 3aHATHSA: 2 OK 02
H B MeIMIMHE | Pa3BuTHEe OMOTEXHOJIOTHIA B 001aCTH MEIULIMHBI U (hapMallii U IPUMEHEHHUE UX B KU3HU 1 OK 04
U papmManuu YEJIOBEKa, MOUCK U aHAJIW3 MH(POPMALIMU U3 PA3JIMYHBIX UCTOYHUKOB (Hay4YHas U y4yeOHO- IIK?
Hay4dHas JIuTepaTypa, CpeJCcTBa MaccoBOM nHpopmMalnu, cetb UHTepHET U 1pyrue)
Kelicbl Ha aHanu3 MHPOpPMALMK O Pa3BUTUU OMOTEXHOJIOTUI B MeIULIMHE U (papMauu (110
rpymnmnam)
3ammuTa keiica: [IpeacTaBinenne pe3yabTaToB PEIICHHS KEMCOB (BBICTYILICHHE C 1
npe3eHTaIuein )
Tema 5.2.2. BHOTEXHOJIOTUM U )KUBOTHbIE 2
Tema 5.2.2. Conep:xkanue 2 OK 01
buorexnonorn | [IpakTudeckue 3aHSITHSA: 2 OK 02
U U 3KMBOTHBI€ | Pa3zBuTre OMOTEXHOJIOTUI C UCTIOIb30BaHUEM KUBOTHBIX, IPUMEHEHHUE MTPOIYKTOB 1 OK 04
OMOTEXHOJIOTUH B JKU3HU YEJIOBEKA, MOMCK U aHAJIU3 MH(DOpMALUU U3 Pa3TuYHbIX IIK?

MCTOYHUKOB (Hay4YHasi U yueOHO-Hay4YHas JIUTepaTypa, CpeicTBa MacCcoBOM MH(popmaluuy,
ceTh IHTEpHET U Apyrue)
Keticel Ha aHanu3 uHGOpMAIMK O Pa3BUTUH OMOTEXHOJIOTHM ¢ MCIIOJIB30BaHUEM )KMBOTHBIX

(mo rpynnam)




3amura Keiica: [IpencraBineHue pe3ysibTaToB PELICHHs KEHCOB (BBICTYIUIIEHHUE C 1
Mpe3eHTaIen )
Tema 5.2.3. BHOTEXHOJIOTUN M PACTEHUS 2
Tema 5.2.3. Conep:xanue 2 OK 01
buorexnosorn | I[lpakTudeckue 3aHSITHSA: 2 OK 02
U ¥ pacTeHust | PazButue OMOTEXHOJIOTUH C UCTIONB30BAaHUEM PACTCHUI, IPUMEHEHNE POAYKTOB 1 OK 04
OMOTEXHOJIOTUH B KU3HU YEJIOBEKA, TOMCK U aHAJIN3 WH(OPMALIUU U3 PA3ITUYHBIX IIK?
UCTOYHHUKOB (Hay4Has U yueOHO-Hay4YHas IMTEpaTypa, CpeaCTBa MacCOBOI MH(OpMAaIIHH,
ceTb IHTEpHET M Apyrue)
Kelicbl Ha aHanu3 MHPOpPMAIK O Pa3BUTUH OMOTEXHOJIOTHI C MCIOJIb30BAHUEM PACTEHUHN
(o rpymnmnam)
3amuTa keiica: [IpeacTaBineHne pe3ybTaToB PEIICHUS KEMCOB (BBICTYILICHUE C 1
npe3eHTaIe )
Tema 5.2.4. BHOTEXHOJIOTUM B IPOMBILLICHHOCTH 2
Tema 5.2.4. Conep:xanue 2 OK 01
buorexnonorn | [IpakTudeckue 3aHSITHSA: 2 OK 02
H B Pa3BuTHe MpOMBIIITIEHHOW OMOTEXHOIOTHIA 1 €€ MPUMEHEHHE B )KU3HU YEJIOBEKA, TIOUCK U 1 OK 04
NPOMBILNLIEHHO | aHATU3 MH()OPMAMU U3 Pa3IUYHbIX UICTOYHUKOB (Hay4Hasl U y4eOHO-Hay4Hasl JIUTepaTypa, IIK?
CTH cpelcTBa MaccoBoi nHpopmanuu, cetb MIHTepHET U Apyrue)
Keiicol Ha aHanu3 nHGOPMAITUU O PA3BUTHH MPOMBIIIJIEHHOW OMOTEXHOIOTUH (TI0 TpyIITaMm)
3amuTa keiica: [IpeacTaBineHne pe3ybTaToOB PEIICHUS! KEMCOB (BBICTYIICHUE C 1
Mpe3eHTaIUeN )
Tema 5.2.5. CounanbHO-3THYECKHE ACTEKTHI OHOTEXHOJIOT I 2
Tema 5.2.5. Conep:xanue 2 OK 01
CounajbHo- IIpakTHyeckune 3aHATHUSA: 2 OK 02




ATHYECKHE
ACMEKTHbI
OMOTEXHOJIOr i

OTUYeCcKHUe acTeKThl pa3BUTHsI OMOTEXHOJOTUI U IPUMEHEHHE UX B JKU3HH YEJIOBEKA, TOUCK
U aHau3 HH(OPMALIMU U3 PA3IUYHBIX HICTOYHUKOB (Hay4yHas U yueOHO-Hay4YHAs
JUTEpATypa, CPEACTBA MACCOBOM MH(pOpMannu, ceTb UHTEpHET U Ipyrue)

Kelicbl Ha aHanu3 HHGOpPMAIMK 00 STUYECKUX aCIEKTaX pa3BUTUs OMOTEXHOJIOTHH (110
IpyIIIam)

3amura keiica: [IpencraBnenue pe3ysbTaToB PENICHHs KEHCOB (BBICTYIUIICHHUE C
Mpe3eHTaIEe )

OK 04
IIK?

OcHOBHOe coaepxkaHue

Pasnen 6. Buojykojiornueckne uccjie10BaHuA

Tema 6.1.
OcHoBHBIE
METObI
0MO3KO0JI0OrHYec
KHX
HccJea0BaHui

OcHoBHOE coaep:xaHue

Teoperuueckoe o0yueHue:

Hayunsiit Mmetoa. MeToibl OM03KOJIOTHYECKUX UCCIICI0BAaHUM: MTOJIEBbIE, Ta0OpaTOPHbIE,
HKCIIEpUMEHTaIbHbIe. MOHUTOPUHT OKPYXKAIOIEH Cpeibl: JJIOKAJIbHBIN, peTUOHAIBHBINA U
rJ100aJIbHBIN

MeTtonpl moucka, aHauza u 00paboTku UH(POPMAITUU O POEKTE B PA3TUYHBIX UICTOUYHUKAX

e L

JlabopaTopHble 3aHATHSA:

[TocTaHoBKa 11€71H, 3324, BEIABMKEHUE TUITOTE3HI, TIPOBEICHNE IKCIIEPUMEHTA TI0 OTpe/ie-
JICHUIO ONTUMAJIBHBIX YCIOBUHM ISl pOCTa U (PU3NOIOTHYECKON aKTUBHOCTH APOAOKEBBIX
KJIETOK. BhIsiBIIeHHE 3aKOHOMEPHOCTEH, POPMYIMpOBaHKE BHIBOJAOB U MPOTHO30B.
JlabopaTopHbie pabOThl Ha BEIOOP MO MUHU TPYIITIAM:
1. Brustare Temmepatypbl Ha pocTa ¥ (PU3HOIOTHYCCKYI0 aKTHBHOCTD
JIPOMKKEBBIX KIETOK
2. Brustame yriieBo10B Ha pocTa M PU3HOJIOTHICCKYIO aKTHBHOCTh
JIPOMKKEBBIX KIETOK
3. CoueTaHHOE BIMSHUE TEMIIEPATypPhl M YIJIEBOJIOB HA pOCTa U
(U3HOJOTHYECKYIO aKTUBHOCTD JIPOXIKEBBIX KIECTOK

OcHOBHOE coJiep:KaHue

OK 01
OK 02
OK 04
OK 07

OK 01
OK 02
OK 04




Tema 6.2.
buoskogornue
CKHUM
IKCIEPUMEHT

IIpakTHUyeckoe 3aHATHE

00630p TeM y4eOHO-UCCIIeI0OBATEILCKUX TPOCKTOB. BBIOOp yueOHO-MCCIeI0BaTETHLCKOTO
IpOEeKTa U3 MPeIIoKEHHBIX. DOpMUPOBaHUE KOMaHIbl POEKTA. AJITOPUTM BBITIOTHEHUS
POEKTA.
Kaxxmast rpymnma BeIOMpaeT OJIMH U3 BapHAHTOB yUEOHO-UCCIICIOBATEILCKUX MPOCKTOB:

1. Omenka kagecTBa aTMOCGHEPHOTO BO3AyXa

2. OrneHka KayecTBa MOYB METOJOM (PUTOTECTUPOBAHHMSI

3. OreHka KauecTBa BOJI MOBEPXHOCTHBIX BOJIOEMOB 10 OPTaHOJIEITUYECKUM U (PU3UKO-

XUMHUYECKUM CBOMCTBaM

4. Bausinue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PACTEHHM

5. BnusiHue coneBoro 3arpsi3HEeHUs1 Ha POCT U Pa3BUTHE CEMSH BBICIIUX PACTECHUIM
Ilepswiii sman @vinoaHenUss nPoOeKma:
ObocHOBaHME aKTyaJIbHOCTH BBIOpPAHHOU TeMbl. BrIsiBeHNE MPoOIeMBbl UCCIICOBAHMNS,
dopMynupoBaHue runotesbl. Beibop MeTonoB uccienoBanus. Beibop Touek orbopa npod Ha
TeppuTopuu HccneaoBanus. [locranoBka neneit u 3aaau uccienopanus. OnpeneneHue
(dbopMbI IpeicTaBIEHUS pe3ybTaToB UccieqoBaHus. OnpeeseHne 3TanoB U COCTaBICHUE
TUTaHA UCCIICIOBAHUS

JlaGopaTopHble 3aHATUA

Bmopotii sman evinonnenusi npoexma: MOArOTOBKA HEOOXOAUMOM MOCYAbl U MaTepHaa s
HKCIIEPUMEHTA, TIPOBEICHUE SKCIIEPUMEHTA, IEPUOIUYECKast IPOBEPKA TCUCHUS
IKCIIEpUMEHTa/ cOOp MaTepHasia B BRIOpaHHBIX TOYKAaX 0TOOpa mMpod

Tpemuii sman @vinoaHeHus: npoekma. TOITy4eHUE IEPBUYHBIX IKCIIEPUMEHTAIbHBIX 1aHHBIX,
MPOBEICHUE CTATUCTUYECKON 00paOOTKH MOTYYEHHBIX JTAHHBIX

Yemeepmbiii 5man 6blNOJHeHUsL NPOEKMA. BBIABICHUE 3aKOHOMEPHOCTEH, POpMyTpOBaHUE
BBIBOJIOB ¥ IIPOTHO30B, OIICHKA Ka4eCTBa HCCIICTYEMOro 00bEKTa 10 pe3ysibTaTaM
OHMOAKOJIOTHYECKOTO aHaAJIN3a

IIpakTnyeckue 3aHATHS

OK 07




3amuTa npoekra. [IpencraBnenue pe3yabTaToOB BBHITIOJIHEHHS YI€OHO-UCCIEA0BATEIHCKIX
MPOEKTOB (BBICTYIJICHUE C MPE3EHTAIIUECH )

IIpome:xyTouHasi arrecTanus (IK3aMeH)

Bcero:

74




1. YCJIOBUS PEAIM3ALIUUA ITPOTI'PAMMBbI
OBIIEOBPA3OBATEJbHOM JUCIHUIIJIMHBI «Buoaorus»

3.1. OcHameHue y4eOHOTro KaOMHeTA

OcBoeHne mporpaMMmbl  00IIe00pa3oBaTENbHON  y4eOHOW — JTUCIUIUIMHBI
«buonorus» mpennosaraeT HalWyue B NPOQECCHOHANBLHOM  00pa3oBaTebHOU
OpraHu3alli{, peaju3yloleld o00pa3oBaTENbHYI0 NIPOrpaMMy CpPEIHEro OoOLIEero
obOpaszoBanus B mpeaemax ocBoeHuss OIIOII CIIO na 06a3e OCHOBHOTO OOIIETO
oOpa3oBaHus, CIHEIUATU3UPOBAHHOTO Y4YeOHOro KaOWHETa, B KOTOPOM HMEETCS
BO3MOYKHOCTh 00€CIIEYUTh CBOOOHBIN JOCTyIl B UHTEpHET BO BpeMsl yU€OHOTO 3aHATHUS
U B TIEPHO]T BHEYYEOHOMN ACATEIBHOCTH 00YyYarOIIUXCSl.

[lomenienne kaOWHETa JOJDKHO YAOBIETBOPATH TpeOoBaHusM CaHUTapHO-
AMUACMHUOIIOTHYECKIX TIPaBMJI W HOPMAaTWBaM W OBITh OCHAIIEHO THITOBBIM
000pyZI0BaHUEM, B TOM UYHUCIIE CIICIMAIU3UPOBAHHON Y4eOHOM MeOeIblo U CpeACTBAMU
oOyueHus.

B KaOuHeTe JIOJIKHO OBIThH MYJIbTUMEIUITHOE o0opyI0BaHUE,
MOCPEICTBOMKOTOPOI0 YYACTHUKH 00pa30BaTEIbHOIO MPOLEcca MOTYyT IPOCMaTPUBATh
BU3yalbHYI0O  HHQOpMAIMi0 1O  OOIIECTBO3HAHUIO, CO3/1aBaTh  IPE3CHTAIUH,
BUJIEOMATEPHAIIbI, UHBIE JJOKYMEHTHI.

B coctaB yuyeOHO-METOIUYECKOTO U MATEPUATIBbHO-TEXHUYECKOIO O0ECIeYeHUs
porpamMmbl Y4€OHON AUCITUTUTMHBI «BHOIOTHS BXOIST:

e HAarJISIHBIC MOCOOUS (KOMIUICKThI Y4eOHBIX Ta0JIHII, IJIAKaTOB, KAPT, CXEM);

e HMHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE CPEJICTRA;

e OJKPaHHO-3BYKOBBIE TTOCOOUS;

e KOMIUICKT TEXHHYECKOW JOKYMEHTAI[M¥, B TOM YHCJIE Tacropra Ha CpeacTBa
0Oy4eHMsI, MHCTPYKIMHU 10 UX UCTIOIB30BAHUIO U TEXHUKE 0€3011aCHOCTH;

e OuONMOTEeUYHBIN POH]T KAOUHETA;

* PEKOMEHIOBAaHHBIC MYJIbTUMEIUINHBIE TTOCOOUS.
3.2. HudpopManuoHHOE 00ecredeHHE PeaTu3auuu MPOrPaMMbl

B Oubnuorteunsiii GoHa kaOMHETa BXOASAT y4EOHHKH, y4eOHO-METOAUYECKUE
koMIiekThl (YMK) (B T.4. u MynbTUMEIUKHBIE), 00ECIIEUMBAIOIINE OCBOCHUE YUEOHOU

JUCIIHUITIIMHBI «BI/IOJ'IOFI/IH», PCKOMCHIAOBAHHLIC JJIA HCIIOJIb30BaHUA B
28



po(hecCHOHATBHBIX o0pa3oBaTeIIbHBIX OpraHH3aIHsIX, peaTM3yIONTUX
o0Opa3oBaTenbHYI0 MpOrpaMMy cpeHero obmiero oopazosanus B mpenenax OITOIT CI1O
Ha 6a3e OCHOBHOTO 00IIIeT0 00pa30BaHus, HE CTApIIIe TISATH JIET C MOMEHTA M3/TaHHUS.

PexoMeHTI0BaHHBIE TI€UATHBIE M3JIaHUS 0 pearu3aluu o0Ieo00pa3oBaTEeIbHOM
JTUCIMIUIMHBL TIPEICTABICHHl B METOAUYECKHX PEKOMEHIAIMSIX [0 OpraHu3aliu
oOy4JeHwUs.

bubnmmnorteunbrii GoHA KaOMHETa MOXKET OBITH JOMOJHEH SHIMKJIONEIUSIMHU,
CTIpaBOYHUKAMH, HAYIHOH, HAYIHO-TIOMYJIIPHOW U JAPYTOM JIUTEPATypoi MO BOIpocam
OOIIECTBOBETIECKOTO 00pa30BaAHMSI.

B nmpomecce ocBoeHHMs NporpaMMbl y4eOHOW JUCHUILIMHBI  «buosorus»
oOy4Jaroniecs: IOJKHBI MUMETh BO3MOXXHOCTh JOCTyNa K 3JIEKTPOHHBIM YYEOHBIM
MaTepuagaMm U 00pa3oBaTEIbHBIM pecypcaM, UMEIOIIUMCS B CBOOOJHOM JJOCTYIIE B CETU
WHTEepHET (3JIEKTPOHHBIM KHUTAM, KapTaM JOKyMEHTaM, XpeCTOMAaTHsAM, ITPAaKTUKYMaM,
TECTaM U JPYI'UM MOJ0O0HBIM pecypcam).

PexomeHayemMble nedaTHbIe M3IAHUS N0 Peau3anun
001eo0pa3oBaTeJIbHOM AN CIUIIMHBI

OcHoOBHBIE IEeYaATHbIE n3JaHus

1. buonorwus. 10-11 knacc (yriyOaeHHbIH YPOBEHb): YUeOHUK JIJIsl CPeTHETO OOIIETOo
obpasoBanus / B. H. fpeirun [u ap.]; mox obieit peaakiueii B. H. SIpeiruna.
—2-¢ u3n. — Mocksa: M3gatensctBo FOpaiirt, 2022.

2. OOyxog, JI. K. buonorus: kjaeTku U TKaHU: y4eOHOE MocoOue AJisl CPeTHETO
npodeccuonanpaoro oopazosanus / [[. K. O6yxos, B. H. Kupunenkosa. — 3-
e u3., mepepad. u gorn. — Mocksa: MznarensctBo FOpaiit, 2022. — 358 c.

3. buonorus: y4eOHMK W TPAKTHKYyM I CpPeaHEro MpodecCHOHATBHOTO
obpasoBanust / B. H. Speirun [u ap.]; nox penakuueii B. H. Speiruna. — 2-¢
U3
— Mocksa: UznatensctBo FOpaiit, 2022. — 378
C.DJIEKTPOHHbIE U3AHMS

1. buonorus. 10-11 knacc (yriy0aeHHBIH YPOBEHb): YUEOHHK JIJIsl CPETHETO OOIIEeTo
obpasoanus / B. H. SIpeirun [u ap.]; mox o6reii penakmueii B. H. SIpsiruna.

— 2-¢ m3a. — MockBa: M3pgarensctBo IOpaiir, 2022. — 357 c¢. —
(Hapoanoe mpocsemienue). — ISBN 978-5-534-15630-0. — Tekcr:
aneKTpoHHbIH //OOpa3oBaTenbHas miatgopma IOpaiit [caiiT].
— URL:

https://urait.ru/bcode/509241
2. O6yxosB, /I. K. buonorus: kjieTku U TKaHU: ydeOHOE mocoOue sl CPEeTHETO
npodeccronansHoro oopazosanus / Jl. K. Odyxos, B. H. Kupunenkosa. — 3-
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e u31., nepepad. u qon. — Mocksa: Uznarenscto Opaiit, 2022, — 358 ¢. —
(ITpodeccuonansuoe obpazoBanne). — ISBN 978-5-534-07499-4. — Tekcr:
anekTpoHHbli // O6pa3oBarenbHas riardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034
3. buonorus: y4eOHMK M MPAKTUKYyM [JIsi CpPEIHEro MpodecCHOHATbHOTO
obpazoBanus / B. H. Speirusn [u ap.]; mox penakiueit B. H. SIpeiruna. — 2-e
U3/l
— Mocksa: U3narenbctBo FOpaiit, 2022. — 378 ¢. — (IlpodeccuonansHoe
obpaszoBanue). — ISBN 978-5-534-09603-3. — Tekct: 31eKTpoHHbIH //
Oo6pazoBaTenbHas matgpopma Opaiit [caiiT]. —

URL:

https://urait.ru/bcode/489661

JIONOJIHUTEJIbHbIE HCTOYHUKH

. Teitnop /1. buonorus: B 3 1. T. 1/ J1. Teiinop, H. I'pun, Y. Crayrt; noxa pen.P. Conepa
; iep. 3-ro aHri. u3a. — 14-e uzn. —M. @ Jlabopatopus 3nanmii, 2022 — 454 c.
. IMaBnoBa, E. W. DOxonorus: y4yeOHUK ¥ MOPAKTUKYM JIS CPEIHETrO
npodeccuonansHoro oopaszosanus / E. U. [Tasnoa, B. K. HoBukos. — Mocksa:
NznatensctBo FOpaiit, 2022. — 190 c.

. Epemuenxo, O. 3. buonorus: ydyenue o Ouocdepe: ydyeOHOe mocobOue st
cpennero npodeccuonaibHoro obpazosanus / O. 3. Epemuenko. — 3-e u3i.,
nepepab. u non. — Mocksa: MzmarensctBo FOpaiit, 2022. — 236 c.
. biunos, JI. H. Dkonorus: yuebHoe mocodue 1Jis cpeiHero mpodecCuoHaibHOTO
obpaszoBanus / JI. H. baunos, B. B. [lonskosa, A. B. Cemenua ; moj oOieit
penakuueii JI. H. brmnosa. — Mocksa: U3marensctBo FOpaiit, 2022. — 208 c.
. bproxanp, ®@. ®. IIpombinienHas skosorus: yueonuk / O.®. bproxanb, M.B.
['padkuna, E.E. Cao6nsikoBa. — Mocksa: DOPYM: UH®PA-M, 2022. — 208 c.
. Hecmenona, H. H. Dkosiorust yenoBeka: ydeOHUK U MPAKTUKYM JJIsl CPETHETO
npodeccuonanpHoro obpazoBanms / H. H. HecmenoBa. — Mockaa:
WznatensctBo FOpaiit, 2022. — 157 c.
. buonorus mist mpodeccuit U cnenUaIbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HAy4YHOro mpoduiieil: yueOHUK A CTY/. YUpexaAeHui cpel. mpod. oOpa3oBaHUs
/ B. M. Koncrautunos, A. I'. Pezanos, O. E. ®aneesa; mox pen. B. M.
KoncrantunoBa. — M. : U3narenbckuii ieHTp «Akanemus», 2016/ — 336 c.
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4, KOHTPOJIb M OlIEHKA Pe3yJIbTAT 0CBOEHHUS 0011e00pa30BaTebHOI TUCIUIIIMHBI

«buogorus»

KOHTpOJIb U OHEHKAa pE3yjIbTaT OCBOCHHA 06Hl€06p330BaTeHbH0ﬁ JUCHUITINHBL

«buomorusa» PACKPBIBAIOTCA 4CPE3 JUCHUINIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC HA

dopMupoBanue oOmMUX U TPO(ECCHOHANBHBIX KOMIETEHLUI MO pas3jienaM U TemaM

coJiepKaHusl y4eOHOro MaTepuara.

Obmas Paznen/Tema Tun oueHoYHbIX MepoONPUATHIA
KOMIeTeHIH sl
Paznenl.Knerka- KouTponsHas padorta
CTPYKTYpHO- "MonekymspHbIil ypOBEHb
(DYHKIHOHAIbHAS eIMHMLA OpraHH3alMH KUBOTO"
JKMBOI'0
0K02 TemaNO1.1.Buon 3anonHeHne TaOIMIBl C  OINHCAHHMEM
OTUsKaKHAyKa METOJIOB MHKPOCKONUPOBAHUS C UX
JOCTOMHCTBAMH U HEJIOCTATKAMH.
3anonHenue Tabiunbl  «Bxiag
YUYEHBIX B Pa3BUTHE OUOTIOTUNY
OK02 TemaNO01.2. 3an0IHEHNE CPABHUTENLHON TaOUIIBI
OO1mas xapakTepuCTHKA CXOJICTBA U PA3IMUHiA )KUBOTO U
KU3HA HEXHBOT'O
OKO1 TemaNO1.3.buonoru @OpoHTaIBHBIN OIIPOC
81128421 YECKU Ba)KHBIE [ToaroToBKa YCTHBIX
XHMUYECKHE COOOIIEeHUH ¢ TTpe3eHTaIIUCH
COCMHEHUS BrinosHeHue 1 3amuTa 1a00paTopHbIX
pabort: «Onpenenenue ButamuHa C B
MPOIYKTaX MUTAHKS,
«'uapodunbHO- ruapodoOHBIE CBOMCTBA
JUTTUIOBY
OKO1 TemaNO1.4. OnenuBaeMasi AUCKYCCHS 10
811282 CTpyKTypHO- BOITPOCAM JICKITUN
(yHKIHOHAIbHAS Pa3zpaboTka MeHTaIbHOM KapThI TIO

opraHu3anu:sa KJICTOK

KIacCU(pUKAIMU KIETOK U UX
CTPOCHUIO Ha IPO-H
IYKApUOTHUYECKHMX M TI0 IIaPCTBAM B

MHUHUI'PYIIIIAX
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BrinonHenue u 3ammura 1abopaTopHbIX
pabor:
«CTpOeHHUEKIIETKU(PACTEHUS,)KUBOTHBIE
,[pUOBI ) MKJIETOYHBICBKITIOUEHHSI(KpaxXM
al,KapOTHHOU/IBI, XJIOPOTLIACTHI,
XPOMOILTACTHI)»,

«IIpoHnaeMOCTH
MeMOpaHbI(TI1a3MOJIH3, AETIa3MOIIHI3)»

OKO1 TemaNO1.5. DpPOHTAIBHBIN OMPOC
OK02 CTpyKTypHO- Pa3paboTka rimoccapust
(QyHKIMOHANBHBIE (hakTOpEl | PerneHue 3a1a4 Ha OMpe/IeNiCHHe
HacCJIeACTBCHHOCTH IIOCJICIOBATECIIbHOCTH HYKIICOTH]IOB
OKO1 TemaNel.6. DpoHTaNBHBIA OIIPOC
OK02 [Ipomueccyl MaTpUYHOTO Tect «IIpoueccsl MATPUIHOTO CHHTE3a»
CHHTC3d Peumienue 3anau Ha onpeneneHue
TI0CJIEI0BATEILHOCTA AMUHOKHCIIOT B
MOJIeKyJie OenKa
Pemenune 3anau Ha onpenencHue
MOCNEe0BATENbHOCTH AMUHOKHCIIOT B
MOJIeKyJie Oelka B ClTyyae H3MEHEHUs
niocienoBaresbHoCTH Hykineotu08 JHK
OK02 TemaNel.7. DpoHTABHBIH OITPOC.
OK04 Hexnerounsie hopmel sxu3Hn | [ToArOTOBKA YCTHBIX COOOIICHMI €
npe3eHTanuen (BUpycHble U
OakTepranbHbie 32001eBanus. O0mue
TIPUHIIUIIBI UCTIOIb30BAHUS
JIEKapCTBEHHBIX BelecTB. OCOOEHHOCTH
NPUMEHEHUSI aHTUOMOTHUKOB)
OK02 TemaNel 8. DpOHTAJIBHBIIA OIPOC
OOMeH BeleCcTB U 3anojHeHUe CPABHUTEIBHOM
HpeBpalleHNE SHEPIUU TaOJUIIBI XapaKTEPUCTHK TUTIOB
B KJIETKE oOMeHa BeecTB
SK(())i TemaNel.9. OOcykaeHue 1Mo BOmpocam JeKIUN
K

JKW3HEHHBIN [TUKIT KJIETKH.
Mwuto3. Meio3

Pa3zpaboTka jeHTbI BpeMEeHH KM3HEHHOTO
LUK
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Pa3znen2.Ctpoenue un
(yHKIUU OpraHuzmMa

KonrponbsHas padora "CrpoeHue u
¢yHkmu opranuzma’

OK02 Tema OuennBaeMas TUCKyCCHUS
OK04 Ne2.1.Crpoenueop Pa3zpaboTka MeHTanbHOI KapThl TKaHEIH,
raHm3Ma OPTaHOB U CHCTEM OPTaHOB OPTraHU3MOB
(pacTeHus, )KUBOTHBIE, YEIOBEK) C
KPaTKOW XapaKTEPUCTUKON MX
GyHKIHI
[ToaroToBKa M MpeICTaBIEHUE YCTHBIX
COOOILCHUI ¢ TIPe3eHTaIeH
(MMMyHHUTET, MHEKITUOHHBIE
3a00NeBaHys, SUIEMUH, BAKIIMHALIMS )
OK02 TemaNe2.2. ®poHTANBHBIH OMTPOC 3amoIHEHHE
®opmbl Ta0JUILIBI ¢ KPATKON XapaKTEPUCTUKON U
Pa3MHOKEHHUA npuMepamu Gpopm
OpraHu3MOB Pa3MHOKEHN OpraHu3MOB
OK02 TemaNe2.3. Pa3paboTKa JIEHTHI BPEMEHH C
OK04 OHTOTEHE3 KUBOTHBIX U XapaKTEPUCTUKOMN ITANOB OHTOTCHE3a
CIIOBCKA OTJEJILHOW TPYIIION KHUBOTHBIX U
YeJI0BEKA [0 MUKPO IpyIIaM
Tect/omnpoc
OK02 Tema Ne2.4.0nrorenes CocrapieHne KU3HEHHBIX LIUKIIOB
OK04 pacTeHui PaCTEHU.
OKO02 TemaNe2.5. Paspabotka
OCHOBHBIE IOHATHUS TEHETUKH | T0ccapus Tect
gigi Tema Ne2.6.3axonomepHOCTH| PPOHTANIBHBIN OLPOC

HACJIEI0OBaHUA

Tect mo Bonpocam yiekiuu Pemenune
3aJ1a4 Ha OIPEJICIIEHUE BEPOSATHOCTH
BO3HUKHOBEHUS

HacnenctBeHHBIX MPU3HAKOB TPH
MOHO- -, TIOJIATUOPUTHOMH
AHATTM3UPYIOLIEM CKPEITUBAHUH,
COCTaBJICHUE T€HOTHUITMYECKUX
CXEM CKpEIlMBAHUSA
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OKO01

Tema Tect
OK02 No2.7.B3aumoneiicTue PazpaboTka rioccapus
T'€HOB Pemienuie 3aau Ha onpeieneHue
BEPOSITHOCTA BOSHIUKHOBEHUS
HACJIeICTBEHHBIX MTPU3HAKOB MPH
Pa3IMYHBIX TUIIAX B3aUMOJICHCTBHS
T€HOB, COCTAaBJICHHE T€HOTUITHUECKUX
CXeM CKpEITUBaHUS
OKOI TemaNe2.8. Tect
OK02 CuenneHHoe Hacle0BaHue Pazpabotka rioccapus
MIPU3HAKOB Pemienuie 3aau Ha onpeeneHue
BEPOSITHOCTA BOSHUKHOBEHUS
HACJICJICTBEHHBIX TIPU3HAKOB TIPU
CIICTUICHHOM HacJjieJJOBaHUH, COCTaB-
JIeHHE TEHOTUITHYCCKUX CXEM
CKpeIIMBaHUS
OK01 Tema Tect
OK02 Ne2.9.T'enern PazpaboTka rioccapus
Karoja Petienue 3a7a4 Ha onpeseneHue
BEPOSITHOCTA BOSHUKHOBEHUS
HACIICJICTBEHHBIX TPU3HAKOB,
CIIETIJIEHHBIX C TI0JIOM, COCTaBJICHHUE
TeHOTHIIHYECKUX CXeM CKPEIITUBAHHMSI
OKO01 Tema Tect
OK02 Ne2.10.I'eneruxa PaspaboTka rioccapus
YeJI0BeKa

Pemenue 3anayd Ha onpenencHue
BEPOSITHOCTA BOSHUKHOBEHUS
HACJIEICTBEHHBIX MIPH3HAKOB, UCIIOJB3Ys
METO/IbI T€HETHKH Y€JI0BEKA, COCTABICHHUE
TCHOTUITMYECKUX CXEM CKPEIIMBAHUS
[ToaroToBKa YCTHBIX COOOIICHUIT €
Tpe3eHTANEH 0 HACIeICTBEHHBIX
3a00JIEBAaHUAX YET0BEKA
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OKO1 TemaNe2.11. Tecr
OKQZ2 3aKOHOMEPHOCTH Pemenue 3a1a4 Ha orpeeieHue TUIa
OK04 M3MEHYMBOCTH M
yTaIUK TIpU Nepejiaye HacIeICTBEHHBIX
TMPU3HAKOB, COCTABJICHUE
TeHOTUINYECKUX CXEM CKPEIIMBAHUS
OKO01 Tema Tecr
OK02 No2.12.Cenexiusiop Pazpabotka rioccapus
raHU3MOB Pemenue 3a1a4y Ha onpeeneHue
BO3MOKHOTO BOBHUKHOBEHUS
HACJICICTBEHHBIX IPU3HAKOB TI0
CENIEKL1HU, COCTABICHUE T€HOTUITNYECKHIX
CXEM CKpEIIUBaHUS
Pa3znen3. Teopusi 3somonun | Konrposnpsnas pabora "Teopetnueckue
ACIIEKTBI PBONIOINH JKU3HU Ha 3emie"
OK02 Tema3. 1. DpoHTaNBHBIA OIIPOC
OK04 HcTopus 3BONIOIMOHHOTO PazpaboTka jeHTbI BpeMEHH pa3BUTHS
yucHuAd SBOJIIOLIMOHHOTO YYEHHS
OK02 Tema3.2 . Mukposs OpoHTAIBHBII OIIPOC
ONIOLHS PazpaboTka rioccapus TepMUHOB
OK02 Tema3.3.Mak OuenrBaeMas TUCKyccust Paspabotka
PO3BOJTIOLUA TJ10CCapus TEPMUHOB
OK02 Tema3 4. DpoHTaNBHBIA OMIPOC
OK04 BosuukHoBeHueE U pa3BuTue | I[loAroToBka u mpeacTaBieHe yCTHOTO
AKU3HU Ha 3eMJie COOOIIIEHHUS ¥ JICHTHI BpEMEHU
BO3HUKHOBEHHS U PA3BUTHS
’KUBOTHOTO ¥ PACTUTEIILHOTO MUpPa
OK02 Tema3.s. ®DpoHTaNBHBIN 0IPOC
OK04

[TpoucxoxneHue yenoBeka -
AHTPOTIOTEHE3

PazpaboTka neHT BpeMeH! |
MEHTAJIBHBIX KapT Ha BBHIOOP:
"IBOIONMS COBPEMEHHOTO YeloBeKa',
"Bpems 1 yTH paccesieHus 4YeI0BeKa
no mianere", "BrusuHue reorpaguyueckoi
cpebl Ha MOP(OJIOTHIO M (DM3HOJIOTHIO
yesoBeka', "UenoBeueckue pachl”,
o0cyKeHue
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Pa3nend.JxoJiorus

KonTtpoabHnas padora
"TeopeTnyeckne acneKTsl 3xKo010ruu"

OK01 Tema4.1. Tect o sxonoruveckum akTopam u
OK07 JKOJIOrMYecKue cpenam >KU3HU OPraHNu3MOB
(baxTopbl U CpeJibl
KU3HH.
OKO1 Tema4.2. CocraBieHHe CXeM KPYroBopoTa BEIIECTB,
OKO02
OK07 [Momynsmus, coobmecTsa, UCIIOJIB3YSI MATEPUAITBI JICKITHH
HKOCHUCTEMBI Pemienyie mpakTuka- OpueHTUPOBAHHBIX
pacyYeTHBIX 3a/IaHUH MO NEPEHOCY BEILIECTE
1 SHEPTUU B SKOCUCTEMAX C COCTABIICHU(
TpoUUeCKuX TeTel U mupamus; OMoMacch
MPHEPTUH
OKOI Tema4.3. OuennBaemas IUCKyCCHs
OKO02
brochepa- Tect
OKO07

TI100aIbHASYKOIOTHYECKAS
cucTemMa

Pemnrenue nmpakTHKa- OpUEHTHPOBAHHBIX
pacueTHBIX 3a7a4 Ha ONpeIeICHIE
TUIOIIAIN HACAXKICHUM IS CHHKCHHUS
KOHIICHTPAILUK YTJICKHUCIIOrO ra3a B
atMoc(epe CBOero peruoHa

IMPOXXUBAHUSA
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OKO1 Tema4.4. Tecr
811282 Bnusinyie aHTpOmoreHHbIX Penienune npakTrka- OpueHTUPOBAHHBIX Pac-
OK07 (akTopoB Ha Ouochepy YETHBIX 33J]aHUI 110 COXPAHEHUIO MTPUPOIHBIX
PECYpPCOB CBOET0 PErMOHA MPOKUBAHUS
OK02 Temad.5. OueHnBaeMasi IMCKyCCHsi BBIIOTHEHH
OKo4 BnusHue conuanbHO- AMpakTUYecKux3atanuil:"Onpenenexue
OKO7 3KOJIOTHYECKUX (PaKTOPOB Ha CYTOYHOTO palliOHA MUTAHMS",
3I0pPOBBE YETOBEKA "Co3ianue MHAUBUAYAIBHON AMATKHU 110
OpraHu3alluy PaHOHATEHON (PH3UYECKOi
aKTUBHOCTH"
Brinonnenue nabopatopHoit paboThl Ha
BBIOOD:
"VMcTBEHHAs: pabOTOCTIOCOOHOCTR",
"Brusnue abuotnyeckux GakTopoB Ha
yesioBeKa (HU3KUE U BBICOKHE
TeMIiepaTyps)"
* [IpoeccuoHaIbHO- 3aiura Keiica: npeCTaBIeHUE PE3yIbTaToOB
OPHEHTHPOBAHME COlepkKAHNE | PEIICHNUS KEHCOB (BBICTYILUICHHUE C
Pasnen 5.5uo0a0rusBxu3HN | IPE3CHTAIMEH)
OK01 * Tema BrinonHenue keiica Ha aHanu3 HHGOpMAIUK
8112?)2 5.1BbuoTexHonoruu B 0 Hay4YHBIX JOCTH)KEHHSIX B 00J1aCTH
TIK5-2 KU3HU KaXKI0TO T€HETHUYECKNX TEXHOJIOTUH, KIIETOYHOM

MHKEHEePUH, MUIEBBIX OMOTEXHOIOTHH (110
rpynnam), mpeJcTaBleHUe Pe3yIbTaToB
pEILICHUS] KEHCOB
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