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

1.1 MecTo AMCHUIUIMHBI B CTPYKType o00pa30BaTeJIbHOW NPOrpamMMbl
CIIO:
O61meobpazoBaTebHast TUCHUIUTMHA «bUOTOTHY SBIsIETCS 00s3aTEIbLHON

4acTblo 00111€00pa30BaTENBLHOTO IUKIIAa 00pa30BaTEIbHON MPOTPaMMBbI B
cootBeTcTBHM ¢ PI'OC CIIO no cnennansHocTh: 25.02.08 Dxcnmyaranus
OECTUIOTHBIX aBUAIIMOHHBIX CUCTEM

1.2.1 lean 1 IuIaHupyembie pe3yabTAThI OCBOCHUSA JUCHUIIIMHBI

Heaun nMcHUNIMHBI
Heab: GopmupoBanue y o0ydyaromuxcsi CUCTEMbl 3HAHUM O PAa3TUYHBIX YPOBHSIX

)KU3HU CO 3HAHMEM COBPEMEHHBIX MpPEJCTaBIECHUHA O XUBOW MpPUPOJE, HABBIKOB IO
MPOBEICHUIO OUOJOTUYECKUX HCCIENOBAHUN C COOJIOIEHMEM JTHYECKUX HOPM,
apryMEHTUPOBAHHOM JIMYHOCTHOM TMO3UIMU 1O OEpekKHOMY OTHOIICHHIO K
OKpYXarolieH cpene.

3agaum:

* mojydeHue (yHAAMEHTANbHBIX 3HAHUNA O OMOJOTMYECKUX cHcTeMax (KJeTka,
OpraHu3M, MONYyJALMUS, BHJ, SKOCHCTEMA); HUCTOPUU DPA3BUTUS COBPEMEHHBIX
NPEICTABICHUN O KUBOM MPUPOJIE, BBITAIOIIMXCSA OTKPHITHAX B OMONOTHYECKON HAayKe; POJIH
Oronornueckoil Hayku B (OPMUPOBAHUE COBPEMEHHOM €CTECTBEHHO- HAYYHOH KapTHHBI
MHpa; METOJIaX HAYYHOTO TO3HAHHS;

* OBJAJCHUE YMEHUSAMH JIOTMYECKH MBICIUTh, OOOCHOBBIBATH MECTO M pOJb
OMONOTUYECKUX 3HAHUK B TMPAKTUYECKOW JESITEIbHOCTH JIOJEH, pa3BUTHU
COBPEMEHHBIX TEXHOJOTHM; ONpPENeNsiTh JKUBbIE OOBEKThl B MPHUPOJE; MPOBOIUTH
HaOIOIeHHS 32 SKOCHCTEMAMHM C IIETbI0 UX ONMUCAHUS U BBIABICHUS €CTECTBEHHBIX U
AHTPOTIOTEHHBIX HM3MEHEHWH; HAXOAUTh W aHATM3UPOBATh WHPOPMAIMIO O JKUBBIX
00BbEKTaX;

* pa3BUTHE TI03HABATEIbHBIX HHTEPECOB, HHTEIUICKTYaJbHBIX M TBOPYECKHUX
CrocoOHOCTeH O00yYamuXxcss B MPOLECCe HU3YYEeHUS OWOJOTHYECKUX SBIICHUM,
BBIJAIOIUXCSA JOCTHXKEHHIM OMOJOTHM, BOIIEAIINX B OOLICUENOBEUECKYIO KYIbTYPY;
CIIOKHBIX U MMPOTHUBOPEUMBBIX MYTEH Pa3BUTUS COBPEMEHHBIX HAYUHBIX B3IJIAI0B, UICH,

TEOpHH, KOHUEMIIHMI, TUIIOTE3 (0 CYIIIHOCTH U MPOUCXOKICHUM KU3HU, YEIOBEKa) B 4



X0J1€ pabOThI C Pa3IMYHBIMU UCTOYHUKAMHU MH(POPMALIH;

* BOCNHUTaHUE YOEXKIEHHOCTH B HEOOXOJMMOCTH IO 3HAHHS KMBOH MPUPOABI,
HEOOXO0JMMOCTH PALMOHAIBHOIO MPHUPOAONOJIb30BaHUS, OEPEKHOr0 OTHOLIEHUS K
NPUPOHBIM PecypcaMu OKpYKaiollel cpene, COOCTBEHHOMY 3/10pOBbIO; YBaKEHUS K
MHEHHUIO ONIMOHEHTa NpU 00CYX ACHUN OUOJIOTHYECKUX MPOOIIEM;

*  HCHOJb30BAHUE NPUOOPETEHHBIX OHUONOTMYECKUX 3HAHUNM U yMEHUH B
MOBCEAHEBHON KW3HU [UJIi OLEHKU TOCIEACTBUH CBOEH JeATEeIbHOCTH (U
NEATENbHOCTH JPYTUX JIOJEH) MO0 OTHOLIEHUIO K OKpYyXXaloleil cpene, 340pOBbIO
APYTUX JIofied U COOCTBEHHOMY 3/0pOBbIO; 00OCHOBaHME M  COOJNIOJICHUEM
npoduiakTUK 3a00eBaHUN, OKa3aHWE MEPBOM MOMOIIM MpPU TpaBMax, COONIOAECHUE

IMpaBUJI ITIOBCACHUA B IIPUPOJIC.

1.2.2. IlnanupyemMblie pe3yJbTaThl OCBOCHHS 001I€00PA30BaATEIbHON TUCIUIINHBI
B cooTBeTcTBUU ¢ PI'OC

2. CTpyKTypa 1 coaep:kaHue 001e00pa3oBaTeJbLHON TN CIUTIHHBI
2.1. O0beM TUCUMIVIMHBI U BUABI Y4e0OHOIH padoThI

Bun yueOHo# padboThl O0bem B yacax
O61beM 00pa3oBaTeIbHON MPOrpaMMbl AU CHUTLTHHBI 76
B T.4.

OcHoBHOE coJiep:KaHue 68
BT. U..

TEOpPETHYECKOE 00yUeHue 35
J1a00paTOPHO MPAKTUYECKHUE 3aHATHUS 33
IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE COlep:KaHue (COlepKaAHNe 5
NPHUKJIATHOTO0 MOIYJIA)

TeopeTuyeckoe ooyueHue 2
1abopaTopHO MPAKTHUECKUE 3aHATHUS 4

IIpomexxyTouHasi aTTecTanus 2




2.2. TemaTu4eckuii JIaH U COAEePKAHUE JUCUMUILIMHBI

Oo0be
HaumenoBaHue Dopmupyembie
Conep:kanmne y4eOHOro MmaTepuaJjia M
pa3aeJioB U TeM KOMIIETEH MU
4acos
1 2 3 4
Paszgea 1. KiieTka — CTpYKTYPHO-()YHKIIMOHAIbHAS €IMHULA }KUBOT'0 20
Tema 1.1. OcHoOBHOE cogepkaHue 2
buosorns kak | TeopeTtuueckoe o0ydenue: 2
HayKka buonorus kak Hayka. CBsi3b OMOJIOTUH C IPYTMMH HayKaMu: OMoXuMus, Ouopusuka,
OuoHuKa, renoreorpadus u ap. Ponb u mecTo 6uosiornu B popMUPOBAHUU COBPEMEHHOU OK 02
HAy4YHOUM KapTUHBI MUpa. 3HaueHue 6nogorunyeckux 3Hanui. Mcropust Ouonoruu. 3HaueHue
IIUTOJIOTUHU VISl pa3BUTHUSI OMOJIOTUU U TTO3HAHUS PUPOJIbI. METO bl LIUTOJIOTHH:
MUKPOCKOMUS, XpoMaTtorpadus, a1ekTpodopes3, METOJI MEUEHBIX aTOMOB, Aud depeHnaibHoe
HeHTpUPyrupoBaHue, KyJbTypa KIETOK
Tema 1.2. OcHoOBHOE coep:KaHne 2
Oob6mas TeopeTnueckoe o0yueHue: 2
XapaKTEepPUCTH |PasznooOpasue OmocucteM. Opranu3aius OMOJIOTHUECKUX CUCTEM. Y POBHH OpraHU3aIluu
Ka JKU3HU OMOCHUCTEM: MOJIEKYJISIPHO-TCHETUUCCKHM, OPraHOMTHO-KJICTOYHBIN, OpraHU3MEHHBIN, OK 02
MOMYJIAIIMOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOTeOlIeHOTUYECKu), OnocdepHsiii. Hayku,
u3ydJaronye Ononornyeckue 00beKThl Ha Pa3HbIX YPOBHAX OpraHu3amuu ku3Hu. Oomas
XapaKTEepUCTHKA KU3HU, CBOICTBA XKUBBIX cucteM. [Ipoueccsl, mpoucxoasinue B
ouocucremax
Tema 1.3. OcHOBHOE coiepKaHUE 2
buosornyeckn | Teoperuueckoe o0ydyeHue: 1 SE 8;
BaKHbBIC XuUMHU4eCcKuil coctaB KiIeTku. HeopraHnueckue BeliecTBa KIETKH, UX OMOJI0ruyecKas poJib. OK 04
XHUMHYECKHe

Opranuueckue BeniecTBa kieTku. buonorndeckue nonumepsl. benku. CTpykTypa 1 GyHKUIUH




COCANHCHUA

0enKkoBOM MosieKyibl. DepMEHTHI, IPUHIIUI UX JEHCTBUS. YTIIeBOAbl. bruomornueckue
(YyHKIMU yTIEBOJIOB.

JIunuael. O01mmii mnan ctpoenus. ['uapodgunbHo-ruapododHsie cBoiicTBa. Knaccudukanus
aunuaoB. buonornyeckue Gpynkuun munuaoB. AT®. Ctpoenue monekynsl ATO.
buonornyeckue pynkuuu ATD

IIpakTHyeckue 3aHATHSA:

Ponb 66JIKOB, YTJICBOOAOB U )KUPOB B OPIraHU3MCEC YCIIOBCKA. ButaMuHBI 1 OMOJIOTHYECKHU
AKTHUBHBIC JIO63,BKI/I, HNX 3HAYUCHUC B JKM3HU OPTaHHU3Ma YCJIOBCKA. ['mno- u aBUTaMMHO3EI UX
IIOCJICOCTBHA. HpeI[CTaBHCHI/IC YCTHBIX COO6H.I€HPII>1 C HpCSCHTaHHCﬁ, IHOATOTOBJICHHBIX ITO
MMEPCUYHIO UCTOYHUKOB, PCKOMCHJOBAHHLIX IIPCIIOAABATCIICM

Tema 1.4.
CTpykTypHO-
(GyHKUMOHAJIbH
ast
OpraHM3anus
KJIETOK

OcHoBHOE coaep:xanmne

TeopeTuueckoe odyueHue:

N

Knerounas teopus (T. lIBann, M. lneiineH, P. BupxoB). OcHOBHBIE MOJTOKEHUS
COBPEMEHHOM KJIETOYHOM TeOpHUH. THUIIBI KIETOK: 3yKapuOTUYECKask U MTPOKAPUOTHUECKAS.
CpaBHUTEIBHAS XapaKTEPUCTUKA KIETOK DYKapHUOT (pacTUTEIbHOM, )KUBOTHOM, TPUOHOM).
Ctpoenue npokapuoTuueckon kieTku. OCOOEHHOCTH CTPOCHHS TeTepoTpohHON U
aBTOTPOGHOIN MPOKAPUOTHUECKUX KIETOK. CTpoeHuUE TUIa3MaTHIeCKOil MEMOpPAHBI.
TpancnopT BemecTB yepes MmiIa3MaTHISCKy0 MeMOpaHy: TaCCUBHBIM M aKTHBHBIM.
DHJIOIUTO3: MUHOIUTO3, (DaronuTos3. Ik301uTo3. O00I0UKa WIIM KIECTOYHAS CTEHKA.
Crpykrypa u (PyHKIIUH KJIETOYHON CTEHKH pacTeHUM, rpuOoB

Huromnasma. I{uto3omns. I{utockener. OmHOMEMOpaHHBIC OPTAaHOM/IBI KIICTKH:
sHpomuazMarnueckas cetb (DI1C), anmapar ['onbaxu, TM30COMBI, IEPOKCUCOMBI, BAKYOJIU
pacTUTENbHBIX KIeTOK. CTpoeHue U GyHKIIMA OJHOMEMOPAHHBIX OPTaHOUIOB KICTKH.
Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE OPTAHOUABI KJIETKW: MUTOXOHIAPHUH, INTACTUABL: XJIOPOILIACTHI,
XPOMOILIACTHI, JIGMKOIIACThI, UX CTPOCHUE U (PYHKIUU. S nepHbIN anmapat KIeTKH,

OK 01
OK 02
OK 04




CTpoeHUue U QyHKIUU.

HemeMOpaHnHbie OpraHonibl KJIETKH: puOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIA LEHTP.
OpraHoubl JBUKEHUS: PECHUYKH U )KTYyTHUKU. CTpoeHHe U PYHKIIMM HEMEMOPAHHBIX
OpPraHOUJIOB KIJIETKH

JlaGopaTopHble 3aHATHS:

Jlaboparopnas pabota «CTpoeHue KIETKH (pacTeHUs, )KUBOTHBIC, TPUOBI) U KIIETOUHBIE
BKJIFOUEHUS (KpaxMall, KApOTUHOHUIBI, XJIOPOILIACTHI, XPOMOILIACTHI )»

[Ipuobperenue onbiTa MPUMEHEHUS TEXHUKA MUKPOCKOTTUPOBAHUSI TIPU BBITIOJTHEHUH
nabopaTtopHbix padoT. [loaroroBka MUKponpenapaToB, HAOIIOEHUE C TOMOLIBIO
MUKPOCKOIIa, BBISIBIEHUE PA3IMUUN MEXKIAY U3ydaeMbIMH O0OBEKTaMU, UHTEPIIPETAIIUS
HAOII0JaeMBIX SIBICHUM, (POPMYTUPOBAHUE BHIBOJIOB

Tema 1.5. OcHOBHOE cofepKaHue
CtpyKTypHO- TeopeTnueckoe o0yueHue:
¢pynknuoHaabH | CTpoeHHe XpoMocoM. XpOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTHYHBIE H HETOMOJIOTHYHBIC
ble (PaKTOPbI XPOMOCOMBI, TaTUIOWIHBIN U AuIIonaHbId Habop. Hykneunoseie kucnotsl. JJHK nu PHK. OK 01
HacJeaCTBEeHHO | CTpoeHHe HYyKJIEMHOBBIX KUciaoT. Hykneotuasl. KomrieMeHTapHbIE a30TUCTBIE OCHOBAHMSL. OK 02
CTH [IpaBuno Yapradda. Ctpykrypa JJHK — nBoitnas cniupanb. MecToHaxoxXaeHue u
oumonornueckue Gpynknun JJHK. JIHK-3xcnieptuza. Bunst PHK. ®@yakuun PHK B kitetke
IIpakTH4yeckue 3aHATHSL:
Peuienrie 3a1au Ha onpeiesIeHUE TIOCIIEI0BATEIbHOCTH HYKIIEOTHU IOB
Tema 1.6. OcHoBHOe conep:xkaHue
IIpoueccol TeopeTnueckoe o0yueHue:
MATPUYHOI'0 Marpuunslii cunre3 [IHK — permukanus. [puanuns permukannu JITHK. Mexannsm OK 01
CHHTe3a permukanuu JIHK. Penapanusa JJHK (nopennekatuBHasi, noctperiekaTuBHas ). Peakiuu OK 02

MAaTpUYHOTO CUHTE3A. [ [pMHINI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTI'O CUHTE3A.
JIHK u rensl. ['eneTnueckuit koj, ero cpoiictea. Tpanckpunuusa — Mmatpuulbiid cuHTe3 PHK.




Tpancnsuus u e€ stansl. YcnoBus Ouocuntesa 0enka. Crpoenue T-PHK u koguposanue
aMuHOKHUCHO0T. Ponb pubocoM B OnocuHTe3e Oenka

IIpakTuyeckue 3aHATHA:

Pemenue 3a1a4 Ha onpeesieHne 0CIeN0BaTEIbBHOCTH aMUHOKHUCIIOT B MOJIEKYJIE OelIKa.
Pemenue 3a1a4 Ha onpe/esieHne NOCIE10BAaTEIbBHOCTH aMUHOKHUCIIOT B MOJIEKYJIE O€lKa B
Cly4yae M3MEHEHHUs II0CIIeI0BaTENbHOCTH HyKi1eoTn 0B JTHK

Tema 1.7.
HexkaeTrouHble
(popMbI KU3HU

OcHoBHOE coaep:xanmne

TeopeTuueckoe odyueHue:

Bupycel — HekeTouHble (OPMBI )KM3HU U 00JIUTaTHbIE Mapa3uTsl. CTpoeHHEe MPOCTHIX U
CJIOHBIX BUPYCOB, pETpOBUPYCOB, OakTepuodaron. XKuznennsiil ukn JJHK-conepxaninx
BupycoB, PHK-conepxxamux Bupycos, 6akrepuodaros. BUY, renatut yenoseka.

bakrepuu. O0mas xapakrepuctuka. [lonstue mramm. Bupycel u 6akTepuu: cXoACcTBa U OK 02
pasnuuus OK 04
IIpakTH4Yeckue 3aHATHS:
BupycHple u 6akTepuanbabie 3a00sieBanus. OOIIMe MPUHIIMITBI UCTIOIB30BaHUS
JIEKapCTBEHHBIX BemecTB. OCOOEHHOCTH MTPUMEHEHUSI aHTUOUOTHUKOB.
[IpencraBneHne YCTHBIX COOOIIEHUM ¢ MPE3eHTAIUEH, ITOJITOTOBICHHBIX 10 TIEPEUHIO
HMCTOYHUKOB, PEKOMEH/IOBaHHBIX ITPEIo/IaBaTesieM
Tema 1.8. OcHoOBHOE coep:KaHne OK 02
Oomen TeopeTnueckoe o0yueHue:
BELIECTB U AccuMuisinug U TUCCUMMIISIIIAS — JIBE CTOPOHBI MeTta0oim3Ma. Tunsl oOMeHa BENIECTB:
npeBpamenne | aBToTpodHBIN 1 reTepoTpoHBINA, a9POOHBIN 1 aHAIPOOHBIN. JHEPreTUYecKoe obecTeueHne
JHEpPIruu B kieTku: npeBpamieane AT® B oOmMeHHBIX TIporieccax. epMeHTaTUBHBIN XapaKTep peakiui
KJIeTKe KJICTOYHOT'0 MeTaboJIm3Ma

[lepBHuuHbIN CUHTE3 OPraHMYECKUX BeleCTB B KieTke. [nactuueckuit oomeH. dotocuHres.
XeMocuHTe3. AHA’POOHBIN SHEPTETHUECKUI 0OMEH. AHa’pOOHBIe OpraHu3Mbl. bpoxenue,




aBTOTPOQHBIN U reTepoTPOPHBINA TUI MUTAHUSA. AHAIPOOHBIE MUKPOOPraHU3Mbl KaK
00BEKThl OMOTEXHOJOTUH. DTaIlbl JHEPreTuYecKoro oomena. I nukonus. buonornueckoe
OKHCJICHHE, WU KJIETOYHOE JIbIXaHHE

Tema 1.9. OcHoBHOE cogepkaHue 2

Ku3HeHHbI TeopeTnueckoe o0yueHue: 2

MK KJIeTKH. | KneTounslit iuki, ero nepuobl U peryisuus. [lepuoabr uatepdassl ux 0COOCHHOCTH.

Muro3. Meito3 | JludbdepeHnuaiys KISTKH U apecT KICTOYHOTO Iukia. Jlenenne kietkn — Muto3. Ctaauu OK 02
MHUTO3a U Npoucxosine mpoiecchl. Kapuokunes u nutokrnues. buonorundeckoe 3HaueHUE OK 04
MUTO3a. Meil03 — peyKIIMOHHOE JenieHne kieTku. Ctaauu menosa. Meio3 — ocHOBa
oJI0BOTO pa3MHokeHus. [loBenenne xpomocom B merose. Kpoccunrosep. buonornueckuii
cMbIc Mero3a. DddexThl Merioza. Meiio3 B ®KU3HEHHOM ITUKIIC OPTraHU3MOB

Kontpoabhas padora 1 1

MonexkynsipHbIii YPOBEHb OpraHU3AINHU KUBOTO

Paznen 2. Ctpoenue u (pyHKIIUU OPraHU3Ma 20

Tema 2.1. OcHOBHOe coiep:KaHne 2

Crtpoenue Teoperuueckoe 00yueHue 1

OpraHmsma OnHoxknerounble opranu3Mbl. KosloHnanbHble Opraiu3Mbl. MHOTOKIETOUHBIE OPTaHU3MBbI.
B3anMocBs3b 4acTeil MHOTOKJIETOUHOTrO opranuzma. @yHkuusa. OpraHbl U CUCTEMBbI OK 02
OpraHoB. AMMapartsl OpraHoB. ['oMeocTa3 opraHuszMa 1 €ro noAAep:KaHue B MPoLecce OK 04
KU3HEESITEIBHOCTH. K1
OyHKIMOHAJIBHAS CUCTEMA OpraHoB. TkaHU pacTeHUi. TKaHU )KUBOTHBIX U YEJIOBEKA.
Opransl pactennii. Opranbl 1 CUCTEMbI OPTaHOB JKUBOTHBIX U YEJIOBEKA. 3HAYEHUE OIMOPBHIL,
JNBUKEHHUSI, TUTAHUSA, IIXaHUs, TPAHCIIOPTA BEUIECTB, BbIICICHUS, 3a1IUThI. 3HAUYCHHE
IPOSIBICHUS PA3IPa)KUMOCTH U PETYIISIIIUN
IMpakTHYecKHe 3aHATHS: 1

Teopust kJ10HAIBHO-CENEKTUBHOTO MMMYHHUTeTa [1. Dpnuxa, .M. Meunukosa.




Nudexunonnsie 3a00neBanus u snuaeMus. Baxxueilve snuaeMun B UICTOPUU
yesioBeuecTBa. Bakiuuanus kak npoduiakTika HH(OEKIMOHHBIX 3a00JIEBAHMIA.
[IpencraBieHne yCTHBIX COOOIIEHHUH C MPE3eHTALMEN, TOATOTOBICHHBIX MO MEPEUHIO
HMCTOYHHUKOB, PEKOMEHIOBaHHBIX MPENOIaBaTEIEM

Tema 2.2. OcHoOBHOE cogepKkaHue
Dopmbl TeopeTnueckoe od0yueHune OK 02
pasmHoxxenust | opMmbl pa3MHOXKEHUS OpraHu3MoB. becroioe u mosioBoe pa3MHoxkeHue. Buibl 6ecronoro K1
OPraHu3MoB Pa3MHOKEHUS: MPOCTOE JICJICHUE HAABOE, MIOYKOBAHUE, PA3MHOKEHUE CIIOPAMH,
BEreTaTMBHOE pa3MHOKeHUe, PparmMeHTarus, kiionupoBanue. [lomoBoe pa3zMHOKEHUE.
Tema 2.3. OcHOBHOE cogepKaHue
Onrorenes TeopeTnueckoe o0yueHue:
JKNBOTHBIX U I'ameTorenes y xuBOTHBIX. CriepmMaToreHes u ooreHes. CTpoeHHe MOJIOBBIX KIETOK.
YyeJ0BeKa OnnonoTBOpEeHNE 1 SMOPUOHATILHOE Pa3BUTHE KUBOTHBIX. [lapTeHorene3. OmbOpuoreHes OK 02
(Ha mpumepe nanuetrHuka). Ctaauu SMOpHoreHe3a OK 04
Poct u pa3zButue xxuBotHbIX. [locTamMOpruoHansHbIi niepuoa. [IpsMoe u HenpsiMoe pa3BUTHE.
Pa3Butue ¢ metamop(o3oM y 6€CIIO3BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX. CTaiuu
MOCTAMOPHOHATIBHOTO Pa3BUTHSA Y )KUBOTHBIX U YesoBeka. [lepropl oHTOreHesa ueaoBeka.
buonorunueckoe crapenue u cMepTh. [ epoHTONIOTHS
Tema 2.4. OcHOBHOE coepKaHue
Onrorenes TeopeTnueckoe o0yueHue: OK 02
pacTreHui Nametodut u ciopodur. PasmuoxxkeHne u pa3BuTHe Boopocieil. PazMHOKeHNE 1 pa3BUTHE OK 04
CIIOPOBBIX pacTeHH. Pa3sMHOXKEeHUE 1 pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepuoasr
OHTOT€HE3a PACTECHHI
Tema 2.5. OcHOBHOe coep:KaHue
OcHoBHBIE TeopeTnueckoe o0yueHue: OK 02
TMOHSATHS I'eneTuka kak HayKa O HaACJIEACTBEHHOCTU U U3MEHUMBOCTH OpraHu3MoB. OCHOBHBIE




IFr¢eHEeTHKH

TEHETUYECKHE TOHATUSA U CUMBOJIBL. [ 'eH. ['eHoTum. @eHoTuIl. AJenbHbIE TeHBI.
AnpTepHaTHBHBIE IPU3HAKU. JIOMUHAHTHBIN U PELECCUBHBIN NPU3HAKU. [ OMO3UroTa 1N
rerepo3urora. Yucras nunus. [ mbpuasl. OCHOBHBIE METO/IbI T€HETUKH:
TUOPUI0IOTUYECKHUMA, IUTOJIOTMYECKUE, MOJIEKYJISIPHO-TEHETUYECKUE

Tema 2.6.
3akoHOMepHOC
™
HAcJIeI0BAHUS

OcHoBHOE coaep:xanue

TeopeTuueckoe odyueHue:

3akoHOMEpHOCTH oOpa3oBaHus ramet. 3akoHsl ['. Menaens: MonorudpuaHoe
ckpemuBanue. [IpaBuno noMHUHUPOBaHUA. 3aKOH €IMHOOOpa3us MEPBOro MOKOJICHUS. 3aKOH
pacuieryieHus npusHakoB. [{uTonorunyeckre 0CHOBBI MOHOTHOPHUIHOTO CKpPEIIMBAHUSI.
['mnoTe3a yuCTOTHI ramMeT. AHAIM3UPYIOIEe CKpeluBanue. JJuruopuanoe cCKkpenvBatue.
3aKOH HE3aBUCHUMOTO HACJeI0BaHMs MpU3HAKoB. [lonurubpuinoe HacieI0BaHUE U €ro
3aKOHOMEPHOCTH

IIpodeccnonanbHO-OPUEHTHPOBAHHOE COIeP:KaHUe MPAKTUYECKOI0 3aHATHS:

Pemenue 3a/1a4 Ha OIIPCACICHHUC BECPOATHOCTH BO3ZHUKHOBCHUS HACIICACTBCHHBIX IIPU3HAKOB
IIpu MOHO-, 1H-, HOJII/IFI/I6pI/IIIHOM N aHAJIM3UPYIOOICM CKPCITUBAHWUN, COCTABJICHHUC
T'CHOTHUIIMYCCKUX CXEM CKPCUIMBAHUA

OK 02
OK 04
[1K1

Tema 2.7.
B3aumopaeiicTB
He TeHOB

OcHOBHOe coaep:KaHue

Teopernueckoe o0yueHue:

['eHotum kak uenocTHas cucremMa. MHOXKECTBEHHOE JIeMCTBUE TeHOB. [nerorponus.
MHOXk€eCTBeHHBIN ajuieIn3M. B3anmoaencTBre ajielibHbIX TeHOB. KogoMuHupoOBaHuUeE.
B3aumopeiictBue HeamenbHbIX reHoB. KommiementapnocTs. Onucrtas. [lonumepus

IIpodeccuoHAIbHO-OPHEHTUPOBAHHOE COEePKAHUE MPAKTUYECKOTO 3aAHATHS:

Pemenue 3ama4d Ha ornpenenieHre BEPOSITHOCTH BO3ZHUKHOBEHHUS HACJIEACTBEHHBIX TPU3HAKOB
MIPU PA3JUYHBIX TUIIAX B3aUMOJCUCTBUS T€HOB, COCTABJICHUE TEHOTUITNYECKUX CXEM
CKpEIIUBaHUS

OK 01
OK 02

Tema 2.8.

OcHoBHOE cogepkaHue

OK 01




CuemnjieHHOe
HAaCJIeJOBAHUE
NPU3HAKOB

TeopeTuueckoe o0yueHue:

3akonbl T. Moprana. CuenyieHHOe Hacie10BaHUE F€HOB, HAPYIICHHUE CLETUICHUS.
XpOoMOCOMHasi TEOpHUsl HACIEACTBEHHOCTH. ['eHETHUEeCKOE KapTUPOBAHUE XPOMOCOM.
Hcnonw3oBanue KpOCCUHTOBEpa JJIsl COCTABICHUS TEHETUUECKUX KapT XPOMOCOM

IIpodeccnonanbHO-OPUEHTHPOBAHHOE COJIeP:KaHUe MPAKTUYECKOIr0 3aHATHS

Pemenue 3amau Ha ONpeACICHUEC BEPOATHOCTH BOSHUKHOBCHUS HACJICACTBCHHBIX ITPU3HAKOB
IIpHU CHCINNICHHOM HACJICAOBAHUH, COCTABJICHHUC 'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUSA

OK 02
[1K2

Tema 2.9.
I'eHeTnKa moJia

OcHoBHOE coaep:xanmne

TeopeTuueckoe odyueHue:

XpOMOCOMHBIﬁ MCXAaHHU3M OIIPCACIICHUA T10JIA. AYTOCOMBI " IMOJIOBBIC XPOMOCOMEI.
I'omorameTHBIN U FCTCpOFaMGTHBIﬁ noj. I'eHeTuueckas CTPYKTYpa IMOJIOBBIX XPOMOCOM.
HaCHe}IOBaHI/IC IMPU3HAKOB, CHCIVICHHBIX C IIOJIOM

IIpakTHyeckue 3aHATHSA:

Pemenue 3a/1a4 Ha OIIPCACICHUC BCPOATHOCTH BO3HHKHOBCHUS HACIICACTBCHHBIX
IMPU3HAKOB, COCINNICHHLIX C ITIOJIOM, COCTABJICHUC I'CHOTHUIITMYCCKHUX CXCM CKPCUIMBAHUA

OK 01
OK 02

Tema 2.10.
I'eneTuka
YeJI0BEKA

OcHoOBHOE coepKaHue

TeopeTnueckoe o0yueHue:

Kapuotun yenmoBeka. MeToibl H3y4YEHHSI T€HETUKU YEJIOBEKA: T€HEAIOTHYECKHU,
OJIM3HEIIOBBI, IIUTOTCHETUYECKUH, OMOXUMHUYECKUM, TOMYIISIIMOHHO-CTATUCTHIYCCKUM.
HacnencrBennsie 3a00eBaHus yeaoBeKa. I eHHbIC B XPOMOCOMHBIC 0O0JIE3HU YeI0OBEKa.
Bosne3nu ¢ HacneCTBEHHON MPEApacIoNoKEHHOCThIO. 3HaUeHUE MEIUIIMHCKON TeHETUKH B
IIPEIOTBPAIICHUH U JICUCHUH TCHETHYCCKUX 3a00JICBaHUI YeIIOBEKa

IIpakTuyeckue 3aHATHSA:

Pemenue 3ama4d Ha onpeiesieHre BEPOSITHOCTH BO3SHUKHOBEHHUSI HACJIECTBEHHBIX
MPU3HAKOB, UCTIOJIB3YSl METObI TEHETUKHU YEJIOBEKA, COCTABICHNE TEHOTUITNYECKUX CXEM
ckpemuBaHus. [IpeacraBieHne YCTHBIX COOOIIEHNH ¢ MPE3SHTAIIMEH O HACIEICTBECHHBIX

OK 01
OK 02




3200JI€BaHUAX YEJIOBEKA

Tema 2.11.
3akoHOMepHOC
™
U3MEHYUBOCTH

OcHoBHOE coaep:xanue

TeopeTuueckoe o0yueHue:

B3aumoneiicTBue reHoTHNA U cpelibl pu (opMupoBaHuU (perotuna. 3MeHunBoCTh
npu3HakoB. KauecTBEHHbIE N KOJMYECTBEHHBIE TPU3HAKU. BUIBI N3MEHYNBOCTH
HACJICICTBEHHAs U HEHACJICICTBECHHAS.

3aK0H TOMOJIOTHUECKHUX PSIAOB B HacheacTBeHHOU naMeHunBocT (H.. BaBuion).
MoaudukannonHas, Wik GeHOoTUNHYeCKasi K3BMEHYUBOCTh. PoJib cpesibl B
MoauUKauroOHHON u3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHsslil psa u
BapHallMOHHAs KpUBas. XapaKTepUCTHUKa MOAN(PUKAIIMOHHON N3MEHUYNBOCTH
HacnencrBennasi, wim reHoTUNIMYECKasi K3BMEHUYMBOCTh. KoMOMHATHBHAS N3MEHUYUBOCTb.
MyTanuoHHass U3BMEHYUBOCTb. BUbI MyTalluii: FT€HHbIE, XPOMOCOMHBIE, TCHOMHBIE.
[IprurHBl BOBHUKHOBEHUSI MyTallMi

IIpakTH4yeckue 3aHATHSL:

Pemenue 3a/1a4 Ha OIIPCACIICHHUC TUIIA MyTAallUU IIpU IICPCaauC HACJICACTBCHHBIX IIPU3HAKOB,
COCTABJICHUC IT'CHOTUIIMYCCKUX CXCM CKPCITUBAHHA

OK 01
OK 02
OK 04

Tema 2.12.
Cenexknus
OpPraHu3MoB

OcHOBHOe coaep:KaHue

Teopernueckoe o0yueHue:

Ceneknus Kak Hayka. MeTobl CeJIEKIIMOHHOM paboThl. I'eTepo3nc 1 ero MpUuIrHbI.
HckyccTBeHHBIN 0TOOP: MACCOBBIN M MHAUBUIYaIbHbIN. JTanbl KOMOMHAITMOHHOM
cenekiuu. CopT, mopojia, MTaMM

AJTOpPUTMBI PENIEHUE 3a/1a4 HA ONPEJEICHUE BO3MOXHOTO BOSHUKHOBEHUS
HACJIEJCTBEHHBIX TPU3HAKOB I10 CEJIEKINHU, COCTABICHUE T€HOTUIIUYECKUX CXEM
CKpEIIMBAHUS

OK 01
OK 02

Koutpoabhasi padora 2
Crtpoenne u QyHKIMH OpraHu3Ma




Paznen 3. Teopus 3BoIIOIMH
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Tema 3.1.
HUcropus
IBOJTIOLIMOHHOT
0 YYCHHS

OcHoBHOE coaep:xanue

TeopeTuueckoe o0yueHue:

[lepBble PBOMIOLMOHHBIE KOHIENINH. [ pagyanucTuueckas 3BoonnonHas konuenuus JK.b.
Jlamapka. JIBmxymiue cuiibl 3Bosonnu. Kpearonusm u tpancopmusm. Cuctematuka K.
Jlunnes u e€ 3HaueHue A GOPMUPOBAHUS UJIEU SBOJIOLUU

[Ipennockuiku BOZHUKHOBEHUS JapBUHU3MA. DBOJIIOLNS BUAOB B Ipupoje. boprda 3a
cymectBoBanue. EctecTBeHHbIN 0T00p. JlMBEpreHys Npu3HakoB U BUA000pa30oBaHUeE.
OcCHOBHbBIE TTOJIOKEHUST CUHTeTHYeCKOH Teopuu 3Boitonuu (CTD). Ponk 3BoMIOIIMOHHOMN
TeopuHu B (POPMUPOBAHUM HAYUHOU KapTUHBI MUpa

OK 02
OK 04

Tema 3.2.
MuKpo3BoII01]
usi

OcHoBHOE coaep:xaHue

TeopeTuueckoe odyueHue:

MuKpO3BOJIIOLIMS U MAKPOIBOJIOLUS KaK ATaIbl 3BOJIIOLUOHHOTO Tpoliecca. ['enernyeckue
OCHOBBI 3BOJIIOIIMU. MyTalluu 1 KOMOMHAIIMN KaK 3JIEMEHTAPHBIN SBOJTIOIMOHHBIHI
matepuall. [lomymnsius kak aneMeHTapHas eIUHUIA YBOJIIOIUH.

JBuxyiue cuibl (hakTopsl) H3BOMIOIUMU. MyTallMOHHBIN MpoIiecC 1 KOMOMHATUBHAS
U3MEHYMBOCTh. Murpanus. M3onsius nonymnsuuii: reorpaduyeckas (IpoCTPaHCTBEHHAS ),
Ouostoruueckas (pernpoayKTUBHAS).

EcrecTBennsiit or00p — Hanpapstomui ¢pakTop 3BoIONHH. boprba 3a cyliecTBoBaHUE Kak
MEXaHHU3M JCHCTBUS €CTECTBEHHOTO 0TOOpa B momynsnusx. Bua u ero kpurepuu
(mpu3Haku). BunoobpazoBanue kak pe3yabTaT MUKPOIBOIIOIHH

OK 02

Tema 3.3.
Makpo3BoJron
usi

OcHoBHOE coaepkaHue

TeopeTnueckoe o0yueHue:

MakposBodmtonusi. @opMbl U OCHOBHBIE HarpaBiieHUs: MakposBodtonuu (A.H. CesepuoB).
[Tyt mocTmwkeHus: OMOTOTUIECKOTO IIporpecca: apoMopdo3, UanoaaanTamus, oo1as
nereHepanus. MeTo bl U3y4eHus: MAKPOIBOJIIOIMHU. 3aKOH 3apOBIIIEBOT0 CX0ACTBa (3aKOH
K. bapa). buorenernueckuii 3akon (3. I'ekkenb, @. Mromiep). O61me 3aKOHOMEPHOCTH

OK 02




(mpaBuIia) SBOJIOIUU

Tema 3.4.
Bo3HHUKHOBEHH
e U pa3BUTHE
JKM3HH HA
3eme

OcHoBHOE coaep:xanue

TeopeTuueckoe o0yueHue:

['umoTe3bl U TeOpUU BOZHUKHOBEHUS KU3HHU HA 3eMJIe: KPEallMOHU3M, CaMOIPON3BOIBLHOEC
(CTIOHTaHHOE) 3apPOKJICHUE, CTAIIMOHAPHOE COCTOSIHUE, MMaHcTiepMus, Ouomnod3. Hauamno
Ooprann4eckoii sBomonuH. [losiBIeHrne EPBBIX KIETOK. DBOIIONHS METa00IN3Ma.
DBOIONHUS MEePBHIX KIETOK. [IpokaproThl U AykapuoThl. [IporcX0XkICHIHE MHOTOKIETOYHBIX
OopraHu3MoB. BO3HHKHOBEHNE OCHOBHBIX IIapPCTB 3YKAPHOT.

OCHOBHBIC YEPTHI PBOJIFOITUN PACTUTEILHOTO MUpa. OCHOBHBIC YEPThI BOJTIOIUH KUBOTHOTO
Mupa

IIpakTHyeckue 3aHATHSA:

Hpe,ZICTaBJICHI/IC YCTHOT' O COO6III€HI/I$I " JICHTBI BPCMCHH 110 OCHOBHBIM 3TallaM
BO3HHUKHOBCHUS U PA3BUTHUA ) KUBOTHOI'O U PACTUTCIIBHOT'O MUPA, IMMOATOTOBJICHHBIX I10
IMEPCUYHIO UCTOYHUKOB, PCKOMCHIAOBAHHBIX IIPCIIOAaBATCICM

OK 02
OK 04

Tema 3.5.
IpoucxoxgeHu
€ YejioBeKa —
AHTPOINOreHe3

OcHoOBHOE coepKaHue

TeopeTnueckoe o0yueHmue:

AHTpOIIOJIOTUS — HayKa 0 yejoBeke. CucremMaTuueckoe MnojoxeHue yenopeka. CxoacTBo
YeJIOBEKa € JKUBOTHBIMU. OTIIMYUS YETIOBEKA OT )KUBOTHBIX. [IpAMOX0KIE€HNE U KOMIUIEKC
CBS3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3Ta U BTOPOW CUTHAJIbHOW CUCTEMBI.
CooTHoIeHre OMOJIOTUYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E

OcHOBHbIE CTaJIUH AHTPOIIOTeHE3A. J[pUONUTEKN — IPEIKU YEIOBEKA U YETOBEKOOOPa3HbIX
00e3bsiH. [IpoToanTpon — npeAecTBeHHUK YeIoBeka. ApXaHTPOI — APEBHEUIITUN YEIIOBEK.
[TaneoanTpon — qpeBHUI YenoBeKk. HeoaHTpom — 4eI0BEK COBPEMEHHOTO TUIIA. DBOIIOLHUS
COBPEMEHHOI0 YeJIOBEKa.

Yenoseueckune packl. OCHOBHBIE OOJIBIIINE PaChl: EBPOICONIHAS (€Bpa3uiicKas), Herpo-
aBcTpajounaHas (3KBaTOpHUalIbHAas), MOHTOJIOMAHAs (a3HMaTCKO-aMepuKaHcKas). Bpems u
MECTO BOBHUKHOBEHUS Y€OBEYECKUX pac. EAMHCTBO uenoBeyecKkux pac

OK 02
OK 04




IIpakTHyeckue 3aHATHSA:

Bpems u nyTH pacceneHus yenoBeka no raHere. Ilpucrnoco0aeHHOCTh YenoBeKa K pa3HbIM
ycIoBUsM cpefibl. Biiusnue reorpaguyeckoit cpenbl Ha MOp(OIOTUio U (HPU3UOJIOTHIO
YeJioBeKa

3aiura JeHT BpEMEHU U MEHTaJIbHBIX KapT B (popMaTe yCTHOTO COOOUIEHUS,
[OJICOTOBJIEHHBIX IO MEPEYHIO HCTOYHUKOB, PEKOMEH/I0BAHHBIX MPENo1aBaTesieM

KounTpoabHasi pagora 3. 1
JBOJIOLUA KU3HHA HA 3eMJie
Paznen 4. Jxosiorus 17
Tema 4.1. OcHOBHOE cogepKaHue 1
JIkoJsornyecku | TeopeTnueckoe o0yueHue: 1
e pakTopsl 1 Cpenbl oOuTaHusl OpraHU3MOB: BOJIHAs, HA36MHO-BO3/IyIIIHAS, TOYBEHHAS, OK 01
Cpeabl :KM3HH | BHYTpUOpTraHu3MeHHass. DU3NKO-XUMUUECKHE 0COOCHHOCTH CpeJl OOMTaHUS OPTaHU3MOB. OK 07
[Ipucnocobennst Oprannu3MoB K KU3HU B pa3HbIX cpenax. [loHsTHe S3KOI0rn4ecKoro
dakropa. Knaccudukanus skonornyeckux ¢akropos. [IpaBuno munumyma 0. JInbuxa.
3akon TonepantHoctu B. lllendopna
Tema 4.2. OcHoOBHOE coep:KaHne 3
Honyasuus, TeopeTuueckoe odyuenue: 1
coo01ecTna, DKOJOTUYEeCKasi XapaKTePUCTHKA BU/IA U TIOMYJISIUNA. DKOJIOTUYECKasi HUIIIA BUJIA.
IKOCHUCTEMBI DKOJOTUYECKHUE XapaKTEPUCTHKHU nomysiiuu. CoobiiecTBa U SKOCUCTEMBI. broiieHo3 u ero OK 01
ctpykrypa (B.H. CykaueB). CBsizu Mexay opranuzMamu B OuonieHo3e. CTpyKTypHbIE OK 02
KOMITOHEHTBI 3KOCHCTEMBI: IIPOIYLEHThI, KOHCYMEHTBI, peAylleHThl. KpyroBopoT BelecTB u OK 07
MIOTOK SHEPTUH B 3KocucTteMe. Tpoduueckue ypoBHHU.
AHTpPONIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. OTJIMUUS arpO3IKOCUCTEM OT
O6uoreorneHo3oB. YpoboskocucteMbl. OCHOBHBIC KOMITOHEHTHI YPOOIKOCUCTEM
IIpakTHyeckue 3aHATHS: 2




Tpoduueckue uenu u cetu. OCHOBHBIE MMOKA3ATENH SKOCUCTEMBI. buomacca 1 nmpoayKiusl.
DKOJ0rnyecKue nupaMubl yucen, Onomaccel v 3Hepruu. [IpaBuio nupaMubl SHEPTHUH.
Pemrenne npakTuKO-OpUEHTUPOBAHHBIX PACYETHBIX 3aJaHUI 110 IEPEHOCY BEIIECTBA U
SHEPrUU B SKOCUCTEMAX C COCTaBIEHUE TPOPHUUECKUX LIeTIel U mupamMu OMOMacchl U

SHEPTUH
Tema 4.3. OcHoOBHOE cogepkaHue
Bbuocdepa - Teopernueckoe o0yueHue:
rja06ajJbHas buocdepa — xxuBas obonouka 3emin. Pa3BuTre npeacrasieHuii o buocdepe B Tpynax B.1.
IkojJoruyeckas | Bepnaackoro. O6mactu 6uocdepsl u e€ cocras. Kupoe BeniectBo 6uochepsl 1 ero
cucreMa byHKIUU
3aKOHOMEPHOCTH cyIiecTBOBaHUs 6rocdepnl. OcoOeHHOCcTH Ouochephl Kak r1o0aabHOM OK 01
sKOCUCTEMBI. /[nHaMuueckoe paBHOBecue B Onocdepe. PUrtMuyHOCTS siBieHUi B Orocdepe. OK 02
KpyroBopoTh! BemiecTB 1 OMOre0XMMUYECKUe HUKIIbIL. [ 7100ambHbIe SKOJIOTHYECKHE OK 07
po0JIeMbl COBPEMEHHOCTHU U MTYTH UX PEIICHHUS
IIpakTH4yeckue 3aHATHSL:
Pemenue nmpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 HA ONpe/eeHUE TUIOIaIn
HACAXICHUM JIJISi CHUKCHUST KOHIIEHTPAIIUK YTJIEKUCIIOro ra3a B aTMoc(epe CBOero peruoHa
IPOXKUBAHUS
Tema 4.4. OcHOBHOE coepKaHue
Bausinue TeopeTnueckoe o0yueHue:
AHTPONOreHHbI | AHTPONIOTEHHBIE BO3CHCTBHUS HAa Onocdepy. 3arpsi3HeHUs Kak BUJT aHTPOTIOTEHHOTO OK 01
X (hakTOpPOB Ha | BO3mECTBUSA (XUuMUUecKoe, husuyueckoe, buoiocuueckoe, 0mxoobl NPOU3800CmMed u OK 02
onocepy nompeb.ienus). AHTPOTIOTEHHBIE BO3ACHCTBUS HA aTMocdepy. Bo3nelictBus Ha ruapochepy OK 04
(3aepsiznenus u ux ucmounuxu, ucmowenust 600). Bo3ueictBus Ha murocdepy (decpadayus OK 07
nouebl, 8030elicmeue Ha 20pHble Nopooa, Hedpa). AHTPOTIOTEHHbIE BO3IEHCTBHS Ha I1K?2

OMOTHYECKHE COOOIIECTBA (1eca u pacmumenbhble COOOWECm8d, HCUBOMHBII MUD)

HpO(l)eCCI/IOHaﬂbHO-OpI/IeHTI/IpOBaHHOC CoOaCPRAHUC IPAKTHYCCKOIO 3aHATHUA




Penrenrie npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 3aJaHUM 110 COXPAHEHUIO PUPOIHBIX
PECYpPCOB CBOETO PErMOHA IPOKUBAHUS

Tema 4.5.
Bausinue
COIMAJILHO-
IKOJOTrHYEeCKHX
(paxkTopoB Ha
310POBbe
yejioBeKa

OcHoBHOE coaep:xanue

TeopeTuueckoe o0yueHue:

310poBBE U €T0 cocTaBisonue. OakToOpbl, MOJOKUTEIFHO U OTPUIIATEIBHO BIHSAIONINE HA
OpraHu3M 4ejioBeKa. BpemHble TPUBBIUKY: TIOCIEACTBUS U TpodmiakTrka. [Ipobiema
TEXHOTCHHBIX BO3/ICHCTBHIA HA 3JI0POBBE YETOBEKA (JIEKTPOMArHUTHBIC TTOJIsI, OBITOBAs
XHMHSI, U30BITOYHBIC IITYMBI, PaJIHAINAS U T.I1.). AJanTaiiys opraHu3Ma 4ejioBeKa K
(dakTopaM OKpyKaromieit cpeibl. 3aluTHBIC MEXaHU3Mbl OpraHU3Ma YeJI0OBEKa. 310pPOBbE U
paboTOCTIOCOOHOCTD.

HpI/IHIII/IHBI (1)OpMI/IpOBaHI/ISI 3)10p0BLCC6€p€FaIOHI€FO IIOBCACHUA. dusznueckas akTUBHOCTb U
3A0pPOBLL. prngI 3A0POBbA. OCHOBBI 3aKaJIMBaHUs. BHOXNMHYECKHE aCIICKThI
PAadOHAJIBHOT'O IIUTAHUA. HpaBI/IJIa 0€e30I1aCHOT0 MCHOIb30BaHU OBITOBBIX HpH60pOB )41
TEXHHUYCCKHNX YCTPOﬁCTB

IIpakTH4Yeckue 3aHATHS:

OHpGIIGJIGHI/IG CYTOYHOT'O paliliOHA IMUTAHUA

Coznanue MHAWBHUAYAIbHON MMaMATKU 110 OPTaHU3AIMK PAIIMOHAIBHOW (HU3UYECKOM
AKTUBHOCTH

IpodeccnoHaTbHO-OPHEHTHPOBAHHOE COEPKAHNE JIA0OPATOPHOTO 3aHATHS

JlabopatopHas paboTa Ha BBIOOD:

JIabopatopnas pabota «YMcTBeHHas: pabOTOCTIOCOOHOCTDY

OBnaseHne METOJaMU OTIPEIIICHHS TToKa3aTeIeil YMCTBEHHONW paboTOCTIOCOOHOCTH,
00BSICHEHHE TTOTYYCHHBIX PE3yJIbTaTOB U ()OPMYITUPOBAHKE BHIBOJOB (MIMCHbMEHHO) C
VCIIOJIb30BAHUEM HAYYHBIX IOHITUN, TEOPUM U 3aKOHOB

Jlabopatopnas padota «Bnusane abuotndyeckux GakTOpOB Ha YeTOoBeKa (HU3KUE M BHICOKHE
TEMIIEPATYPbI)»

N3yuenne MeXxaHU3MOB aJanTalli OPraHu3Ma YeJI0BEeKa K HU3KUM U BHICOKUM

OK 02

OK 04

OK 07
[1K2




TeMIepaTypam U 0ObsICHEHUE MOIYYEHHBIX PE3YJIbTaTOB U (HOPMYIUPOBAHKUE BHIBOJIOB
(MMCbMEHHO) C UCIOJIb30BAHUEM HAy4YHBIX IMOHATUMN, TEOPUN U 3aKOHOB

B kaudecTBe TpUITEPOB CHUKAIOIIUX paOOTOCIIOCOOHOCTh UCIOIB30BATh YCIOBUS
OCYIIECTBICHHS NPOPECCUOHANBHON EATEIbHOCTH: IIIYM, TEMIEPATYpa, (prusndeckas
Harpys3ka u T.1.

KonTpoabHasi padora 4. IkoJiorus

IpodeccuoHaATILHO-OPHEHTHPOBAHHOE COAePKAHUE (CONEPKAHNE PUKIATHOTO MOIYJIA)

Pa3gen 5. buoJjgorus B ;KU3HU

Tema 5.1.
buorexHoJsioru
H B JKH3HH
KaXK/I10ro0

Conep:xxanne

TeopeTuueckoe odyueHue:

buorexHonorus kak Hayka U Mpou3BoicTBO. OCHOBHBIE HAIIPABJICHUS COBPEMEHHOMN
ouotexHosorur. Metoapl 6MOTEXHOTOTHH. OOBEKTH OMOTEXHOJIOTUH. ITHUKA
OMOTEXHOJOTUYECKUX U TeHETHUECKUX dKcTiepuMeHToB. [IpaBuia noucka u aHanmsa
OMOIKOJI0THYeCKON MHGOPMALIMK U3 PA3IMYHBIX HCTOYHUKOB (Hay4yHasi U yueOHO-Hay4YHas
JAUTEepaTypa, CpeACTBa MaccoBoi nH(opmaluu, ceTb HTepHET u pyrue)

IpodeccnoHaTbHO-OPUEHTHPOBAHHOE COAEPKAHHE MPAKTHYECKOT0 3aHATHSI:

Keiicel Ha ananm3 nHGOpPMAITUN O HAYYHBIX JOCTIKCHHUAX B 00J1aCTH T€HETUUECKUX
TEXHOJIOTUH, KIIETOYHOW MH)KCHEPHUH, TUIIEBBIX OMOTEXHOJIOTUMA. 3aluTa Keica:
MpEJICTaBICHNE PE3YJIbTATOB PEIICHUS KEMCOB (BBICTYIUICHUE C MPE3CHTAIEH )

OK 01
OK 02
OK 04

IMpomexyTounas atrectanus (1uddepeHHPOBAHHDII 3a4ET)




1. YCJIOBUS PEAJIN3AIIUU ITPOT'PAMMBI OBIIEOBPA3OBATEJBHOM JUCIUILIMHBI

«buogorus»

3.1. OcHaueHue y4eOHOro kadnHera

OcBoeHnne mnporpamMMmbl 001I€e00pa3oBaTebHON y4eOHOM AUCHUIUIMHBI «buosorus» mpeamnoyiaraeT Hajld4yue B
npodeccuoHanbHOM 00pa30oBaTEILHON OpraHU3alliy, peaM3yIolle 00pa3oBaTENbHYI0 MPOTPaMMy CpEIHEro O0OIIero
obOpazoBanus B npenenax ocBoeHust OIIOII CITO na 6a3e ocHOBHOro 001iero oOpa3oBaHus, CHEIUATU3UPOBAHHOTO YU4EOHOTO
KaOWHEeTa, B KOTOPOM HMMEETCS BO3MOXXHOCTH 00ECIECUNUTh CBOOOMHBIN JocTyn B MHTEpHET BO BpeMs y4eOHOTO 3aHSTHS W B
Nepro/i BHEYYEeOHOU e TeIbHOCTH 00YJarOIInuXCsl.

[Tomenienre kabMHETa JIOJDKHO YAOBJICTBOPATH TpeOoBaHUsAM CaHUTApHO-3MHICMHOIOTHYSCKUX MMPABHI M HOPMAaTHBAM U
OBITH OCHAIIICHO THUIIOBBIM 000PYIOBAHHEM, B TOM YHCJIC CIICIIMAIU3UPOBAHHON yu4eOHOM MeOeIbIo U CPEICTBAMHU OOyUCHHUS.

B kabuHeTe IOKHO OBITH MYJIBTUMEAUHHOEC O0OPYIOBaHHUE, IMOCPEICTBOMKOTOPOIO YYaCTHHUKH OOpa30BaTEIILHOTO
nporecca MOryT IPOCMAaTpUBaTh BU3YabHYI0 HH(POPMAILIUIO IO OOIIECTBO3HAHUIO, CO3/1aBaTh MPE3CHTAIIMH, BHIEOMAaTEepPHAIIbI,
UHBIE TOKYMEHTHI.

B coctaB y4eOHO-METOIUYECKOTO U MAaTepUaIbHO-TEXHUYECKOrO OOECIeUYeHUs MpPOrpaMMbl YYEOHOW JAMCIMILIAHBI
«buoorusy BXOIiT:

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

e HH(pOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA;

e DJKpPaHHO-3BYKOBBIE TTOCOOUS;

e KOMIUIEKT TEXHHYECKOW JOKYMEHTAIlMM, B TOM YHCJE TAcClopTa Ha CpeAcTBa OOyYeHHS, HHCTPYKIUU 10 UX

WCIIOJIb30BAHUIO U TEXHUKE OE30MaCHOCTH;

e OuOMMoTEeYHBIN (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 JUCHUIIMHBI «bronaorus», pekoMeHJ0BaHHbIE ISl UCTIONb30BaHUS B
npoecCHOHaNbHBIX 00pa30BaTENbHBIX OPraHU3alMsgX, PEeaTu3yIolUX 00pa30BaTEIbHYI0 MPOrpaMMy CpEIHEro OoOIIero
obpazoBanus B npenenax OITOIT CIIO na 6a3e 0CHOBHOTO 00I1Iero 00pa3oBaHusl, HE CTapIlie MATH JET C MOMEHTA W3 IaHMUs.

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

bubnuoreunblii ¢gonn kabuHera MOXKET OBbITh JONOJHEH HHUUKIONEIUSIMH, CIPABOYHHUKAMHU, HAy4YHOH, HAy4YHO-
MOMYJIIPHON U JPYro# JIUTEpaTypoit o BOIIPOcaM OOIIEeCTBOBEIUECKOTO 00pa30BaHuUs.

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

A0CTYyIIa K 3JICKTPOHHBIM qu6HBIM MaTtcpuajiiaM Hn O6pa30BaTCJ'IBHBIM pecypcaM, UMCHOIIUMCS B CBO60,HHOM AOCTYIIC B CCTU
I/IHTepHeT (SJIGKTpOHHLIM KHHUI'aM, KapTaM JOKYMCHTaM, XpCCTOMATUAM, IIPAKTUKYMaM, TCCTaM U JPYI'UM HO)IO6HBIM pecypcaM).

PexomenayeMblene4yaTHbICH3IaAHUSANIOPEATH3AUN00111€00pa30BATENbHOW/IHC U IIINHBI

OcHoOBHBIENIEYATHbIEU3TAHUS

1. buonorus. 10-11 xmacc (yrnyOneHHBIH ypOBEHB): yU4eOHUK i cpeqHero obmero oopazoBanus/B.H.Apeirun [uap.];moxn
obmeit penakiueit B.H. SApeirnna.—2-euzn.—Mocksa: M3narensctBo FOpaiit,2022.

2. O6yxos, /I. K.bruonorus: KIeTKH U TKaHH: ydeOHOE mocobue sl cpeaHeronpodeccuonaibnoro oobpasosanus / J1. K.
Oo6yxos, B. H. KupunenkoBa. — 3-eusn.,nepepad.ugon.—MockBa:U3narenscTBolOpaiit,2022.—358c.

3. buonorus:y4eOHUKUTIpaKTUKYMTIsICpeTHETOnpodeccuoHanbHorooopa3oBanus/B.H. AApeirun[uap. |;moapenakuueit B.H
Speiruna.—2-en3n.—MockBa: U3narensctBolOpaiit,2022.—378c.



JJIeKTPOHHbIE U3IaHUS

buonorus. 10-11 kmacc (yriayOsieHHBIM ypOBEHB): yueOHUK uis cpeaHero obmero obpaszoBanus /B.H.Apwirun [uap.];
nonobmeit pepakuuerr B.H. Speirmna.—2-e u3a. — MockBa: M3narensctBo IOpaiit, 2022. — 357 c. —
(Hapoanoenpocsemienue).—ISBN978-5-534-15630-0.—Tekct:3nexTpoHHbIi//O0pa3oBaTenbHast wiatdopma
Opaiit [caiiT]— URL:https://urait.ru/bcode/509241

. O6yxos, /. K.buonorus: kjieTku U TKaHu: yueOHOe rnocodue A cpeHero npodeccuonansuoro oopasonanus / /1. K.
O6yxoB, B. H. KupunenkoBa. — 3-eusn., nepepad. u gon. — Mocksa: UznarensctBo FOpaiir, 2022. — 358 ¢. —
(ITpodeccuonansuoeobpazoranue).—ISBN9I78-5-534-07499-4.—TekcT:3JIeKTPOHHBII
//O6pa3oBatenbHasuiatrdopmalOpaiit|caiit].—URL:https://urait.ru/bcode/494034

. buonorus:yuyeOHUKUTIpaKTUKYMISICpeTHEToTipodeccruoHanbHorooopazoanus/B.H. Apeirun[uap. |;nonpenakiueii B.H
Speiruna.—2-en3n.— Mocksa: UznarensctBo FOpaiit, 2022. — 378 ¢. — (IlpodeccuonansHoe obpa3oBaHue).—
ISBN978-5-534-09603-3.—TekcT: anexkrpoHHbIi//Obpa3zoBaTeabHas miatdopma Opaiit [caiiT]. —
URL:https://urait.ru/bcode/489661

JIOnOTHUTEIbHBICMCTOYHUKH
1. Teinop/l.buonorus:s 31.T.1/d.Teitnop,H.I'pun,¥Y.Crayt; noxpen.P.Conepa
;aep.3-roanra.uza.—14-en3n.—M.:JlaGopartopus 3Hanuii,2022—454c.
[TaBnoBa,E.N.Okonorus:yaeOHUK 151 MPAKTUKYM JUTS CpPEIIHETO po¢eCCUOHATILHOTO
oOpazoBanus/E.N.ITaBnoa, B.K.HoBukoB.—MockBa: U3narensctBo FOpaiiT,2022.—190c.


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

. Epemuenko, O. 3.buonorusi:yuenue o 6uocdepe:yueOHOenocooueyisicpeIHero
npodeccuonanpHoro  obpazoanus / O. 3. Epemuenko. — @3-
u3 ., nepepad.unpon.—Mocksa:U3narenscTBolOpaiiT,2022.—236¢.
. biunos,JI.H.Okonorus:yuedHoenocoOuesicpe IHeronpodeccuoHaabHorooopa
3oBagus / JI. H. baunos, B. B. IlomsxoBa, A. B. Cemenua ; mon
obmeipenaxueinJl. H.binnosa.—MockBa:UznarensctBotOpaiit,2022.—208c.
. bproxanp, ®. @. [IpombinuienHass skojorus: ydyeOHuk / @.D. BbproxaHsb,
M.B.I'padxuna,E.E.Cno6usikoBa.—MockBa:®OPYM:MTHOPA-M,2022.—
208c.
. HecmenoBa, H. H.Dxomoruss uyenoBeka: Y4YeOHHMK ¢ MNPAKTUKYM JJisi
cpenneronpodeccuonanbHorooopazosanusi/H.H.HecmenoBa.—
Mocksa:M3aarensctBo FOpaiiT,2022.—157c.
. buonorus mis npodeccuil U cnenMaNIbHOCTENH TEXHUYECKOTO U €CTECTBEHHO-
HayyHOronpouiei: yaeOHUKAIACTY 1. yupesk AeHuicpea.mpod.o0pazoBanus
/B.M.Konctantunos,A.I".Pe3anoB,0.E.®aneesa;noapen. B.M.KoncrantuHoB
a.—M.:U3narensckuiitienTp«Akaaemus»,2016/—336c¢.
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4, KoHTponb U OLIeHKa Pe3yIbTaT 0CBOEHHS 0011e00pa30BaTeNbHON AUCHUILIMHBI

«bnoiorusy

KonTposib U omeHka pe3yjbTaT OCBOCHUS 0011e00pa3oBaTeNbHON NUCIMILIUHBI

«buonorusy» PACKPBIBAIOTCA

qyepe3

OUCLHUIUIMHAPHBIE  PE3YJIbTATHI,

HarpaBJIeHHbIC Ha GOpPMUPOBaHUE OOMIMX U MPO(ECCHOHANBHBIX KOMIIETCHIIUHN 110

pasjienaM ¥ TeMaM COJIepIKaHus y4eOHOro MaTepHara.

Oomasn Pa3zgea/Tema

KOMIICTCHIIU A

Tun oueHoYHbIX MepoONpPUATHI

Pazneal. Kierka -

CTPYKTYPHO-(QYHKIHOHATbHAS e{HHUILIA
KMBOI0

KonTponbnas pabora "MonekynspHbIit

YPOBEHb OpraHHu3aly KUBOro"

OK 02 Tema 3anojHeHue TabJIUIBl C OMHCAHUEM
1.1.buonorus — METOJIOB MHUKPOCKOITUPOBAHUS C UX
KaK HayKa JTOCTOMHCTBAMH U HEJIOCTATKAMH.
3anonHenue Tabiauubl «Bkmaa ydeHbix
B pa3BUTHE OMOJIOTUM
OK 02 Tema 1.2 3anoHeHUE CPABHUTEIbHOM TaOTHIIbI
O6mas xapakTepucTuka CXOJICTBA U PA3IMUHUI KUBOTO U HEKHUBOTO
KU3HU
OK 01 Temal.3 @poHTaIBHBIN ONIPOC
OK 02 BHOIOrHYeCKH [ToaroToBka yCTHBIX COOOIIEHUI C
OK 04 BaYKHBIE XMMUUYECKHE nMpe3eHTalne
COCTMHEHNS BrinonHenue u 3amura 1a60paTopHBIX
pabot: «Omnpenenenue Butamuna C B
MPOJYKTAaX MUTAHUSY,
«['unpodunsHo- ruapodOOHBIE CBOWCTBA
h107000701(0): 3%
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OK 01
OK 02
OK 04

Tema 1.4
CtpykTypHO-
(GyHKIMOHATbHASL
OopraHu3aunus KJIeToK

OuennBaeMas TUCKYCCHs 11O BOIIPOCAM
JEKUUU

Pa3paboTka MeHTanbHOU KapThl MO
K1accu(UKAIMU KIETOK U UX CTPOCHUIO
Ha MPO-H SYKAPHUOTHUYECKUX U T10
LIapCTBaM B MUHHUTPYIIIaAX
BoinonHenue u 3amura 1adopaTopHbIX

pabor:

«CTpoeHueKIeTKH(pacTeH s, KUBOTHbIE,IPUO

Bl )UKJIETOYHBICBKITFOUEHUSI(KpaXMaJl, KapOTH

HOWBI, XJIOPOIIACTHI, XpOMOHJIaCTBI)»,
((HpOHI/IHaeMOCTB MCM6paHBI(HH33MOHI/13,

]IGHJI8,3MOJII/I3)>>

OK 01

Tema 1.5

@poHTaIBHBIN ONIPOC

OK 02

CrpykTypHO-
(GyHKIHOHANBHBIE (AKTOPHI
HaCJeICTBEHHOCTH

PazpaboTka riaoccapus
Pemenue 3a1a4 Ha onpesieneHue
TOCJIE10BAaTEIbHOCTU HYKJIEOTH 0B

OK 01
OK 02

TemaNel.6.

[Iporeccsl MaTpUIHOTO
CUHTE3a

®poHTaNBHBIA OMIPOC

Tect «IIpouecchl MATPUIHOTO CHHTE3a»
Pewenue 3anau Ha onpeneneHue
TOCNEeI0BaTENbHOCTH AMUHOKHUCIIOT B
MOJIeKyIe Oenka

Pewenue 3anau Ha onpeneneHue
0CJIE0BATENBHOCTH AMUHOKHUCIIOT B
MOJIEKyJie OeKa B cIyyae H3MEHEHHUS
MOCIeI0BaTeIbHOCTH HYKIe0TH10B JJTHK

OK 02
OK 04

TemaNel.7.
Hexnerounsie hopMbl KU3HHA

®poHTANBHBIH OIIPOC.

[ToaroToBKa yCTHBIX COOOIIIEHUN C
npe3eHTaluei (BUpycHble U
bakrepuansHbie 3a00neBanus. Oomue
TIPUHIUITBI UCTIOJIb30BAHUS IEKAPCTBEHHBIX
BemecTB. OCOOEHHOCTU MTPUMEHEHHUS
aHTHUOMOTHKOB)
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OK 02 TemaNel 8.

OOMEH BeIEeCTB U
TpeBpaIieHe
SHEPTUH B KJIETKE

DpoHTANBHBIN 0IIPOC
3anonHeHre CPaBHUTENBHON TaOIHIIbI
XapaKTEPUCTUK TUIIOB 0OMEHA BELIECTB

OK 02
OK 04

TemaNel .9,
JKU3HEHHBIN UK
KJIeTKU. MHUTO3.
Meiio3

O6cy:xaeHue 1mo BOmpocam JEKIUH
Pa3paboTka J1eHTH BpeMEeHH KU3HEHHOTO
IIUKITa

Pazpen2.CtpoennendyHKIHHOPTaHU3MA

KonTponbHas pabora "Crpoenue u GyHKIUHU

opranusma'
OK 02 Tema OuennBaemas TUCKyCCHS
OK 04 Ne2.1.Ctpoenue Pa3zpaboTka MeHTaIbHON KapThl TKaHEH,
OpraHusma OpraHOB U CUCTEM OPTraHOB OPTaHM3MOB
(pacTeHus, KUBOTHBIE, YETOBEK) C KPaTKOH
XapaKkTepUCTUKON UX QyHKIUH
[ToaroToBKa U MPEACTABICHHE YCTHBIX
coo01IeHuH ¢ mpe3eHTalei (MMMYHHTET,
MH(eKIOHHbIE 3a00IEBAHNS, AU IEMUH,
BaKI[MHAIIWS)
OK 02 Tema Ne2.2 OpoHTaTBHBINA ONPOC
D@opmbl 3amosHeHne TabIHIBI ¢ KPaTKOH
Pa3MHOKEHUA XapakTepuCTUKON U mpuMepamMu popM
OpraHHU3MOB Pa3MHOKeHUS OpraHnu3MoB
OK 02 TemaNe2.3. PazpaboTka neHThl BpeMeHH ¢
OK 04 OHTOreHe3 )KMBOTHBIX U XapaKTEPUCTUKOM 3TAIIOB OHTOI€HE3a
"ICJIOBEKA OTJEIBbHOM TPYIIIOM KUBOTHBIX U YETOBEKA
10 MUKPO TpyIIiam
Tect/onpoc
OK 02 Tema CocraBieHue KU3HEHHBIX UKIOB PACTCHUH.
OK 04 Ne2.4.0nrorene3
pacTeHui
OK 02 TemaNe2.5. PazpaboTka rnoccapus
OCHOBHBIE MOHATHUS TEHETHKH | TecT
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OK 02

Tema

®poHTANBHBIN 0IIPOC

OK 04 Ne2.6.3axonomep Tect mo Bonpocam nekunn
HOCTH Pemenue 3a1au Ha onpenenexue
HaCJIeOBaHUs BEPOSITHOCTH BOSHUKHOBEHHUS
HacnencTBeHHBIX MPU3HAKOB MTPH MOHO-
-, TOTUTHOPUAHOMHI aHATU3UPYIOLIEM
CKpeIlMBaHUU, COCTaBJICHUE
TEHOTUITUYECKUX CXEM CKpEIIUBaAHUS
Tema Tecr
OK 01 No2.7.B3aumoneiicTBue Pazpabotka rioccapus
OK 02 T€HOB Pemenue 3agau Ha onpeaeeHue
BEPOSITHOCTH BOSHUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB MPHU
Pa3IUYHBIX TUTAX B3aUMOJICHCTBUS T€HOB,
COCTaBJICHNE TCHOTUITMYECKUX CXEM
CKpeIIBaHUS
TemaNe2 8. Tect
OK 01 C Pasoab
LETUICHHOE HACIe/J0BAHIE a3paboTka rioccapus
OK 02 IPU3HAKOB Pemenue 3anau Ha onpeneneHue
BEPOSITHOCTH BOZHUKHOBEHUS
HACJIe/ICTBEHHBIX PU3HAKOB MPH
CIIETJICHHOM HacJeI0BaHUH, COCTABICHUE
TeHOTHINYECKUX CXeM CKPEIIUBAHUSA
Tema Tecr
OK 01 No2.9.I'enet Pazpabotka rioccapus
OK 02 MKa moJna Pelienue 3aa4 Ha onpeeneHue
BEPOSITHOCTU BOSHUKHOBEHUS
HACJIEJCTBEHHBIX MPU3HAKOB, CLEIUIEHHBIX C
TOJIOM, COCTaBJICHUE T€HOTUIIUYECKIX CXEM
CKpellUBaHUs
Tema Ne2.10 Tecr
OK 01 T'enerika Paspaorka rioccapus
OK 02 ye0BeKa
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Pemenue 3amga4d Ha onpeenenue
BEPOSITHOCTH BOSHUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB, UCTIOIb3Ys
METO/Ibl TEHETHKH Y€JI0BEKA, COCTABICHHE
TEHOTUITUYECKUX CXEM CKPEIIUBAHUS.
[ToaroroBka yCTHBIX COOOIIEHUH ¢
NPE3EHTAIMEN O HACIECTBEHHbIX
3a00JIeBaHUSX YeTIOBEKA

Tema2.11. Tecr
OK 01
3aKOHOMEPHOCTH Pemenue 3a1a4 Ha onpeieIeHUe TUIIA MyTalUH
OK 02 M3MEHYMBOCTH mpu
OK 04
TnepelaueHace/ICTBeHHbIXIIPU3HAKOB,COCTABIIE
HUETEHOTUITMYECKUX CXEMCKPEIIIMBAHUS
OK 01 Tema Ne 2.12 Tect
OK 02 Cenekius Pazpabotka rioccapus
OpraHu3MOB Pemenue 3agau Ha

onpeacJICHUCBO3MOKHOI'OBO3ZHUKHOBCHUAH
ACJICOCTBCHHBIXIIPU3HAKOBIIO CCIICKIINH.
CocTaBIeHHETCHOTUITUNIECKUX CXEM
CKpCIIUBAHUA

Pa3nen3. Teopusi 3BoJIIOHUH

KonrponpHas pabora "Teopetndeckue
ACIEKTHI 3BOJIONNH XU3HU Ha 3emiie”

OK 02 Tema3.1. ®poHTaNBHBINA 0IPOC
OK 04 Hcropus 3BOTOIMHOHHOTO Pa3paboTka JIeHTHI BpeMEHHU Pa3BUTHS
yqcHuA ABOJIFOIIMOHHOTO YUYCHUS
OK 02 Tema 3.2 ®poHTaTbHBII 0IPOC
Muxpossontonus PazpaboTka rioccapust TEpMUHOB
OK 02 Tema 3.3 OnienuBaeMasi JUCKYyCCHS
MaKpo3BOIIOI Pazpabotka rioccapust TEpMUHOB
s
OK 02 Tema3 . 4. DpoHTANBHBIA 0ITPOC
OK 04 Bo3nukHoBeHue n passutre  |IloAroToBKa M MpeacTaBIeHHE YCTHOTO
KU3HU Ha 3emiie COOOIIEHNS U JICHThl BpEMEHU
BO3HUKHOBEHHUS U PA3BUTHS )KMBOTHOTO U
pacTUTENBHOTO MUpPa
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OK 02
OK 04

Tewma3.s.
[IpoucxoxneHue yenoseka -
AHTPOIIOT€HE3

DpoHTANBHBIN 0IIPOC

PazpaboTka NeHT BpeMEHH M MEHTAJIbHBIX
KapT Ha BBIOOD:

"JBONIONMS COBPEMEHHOTO YeI0BeKa",
"BpeMms 1 yTH pacceNeHns 4eI0BeKa 110
wianete", "BiausHue reorpaduueckoii cpest
Ha MOP(hOIOTUI0 M HU3UONOTUIO
yenoBeka","Uenoseueckue pacel",00cyKaeHUE

Paznexa 4.9xoJ10rus

Kontpoabnas padora "Teoperuyeckue
AcnekTsl 3koj0run"

OK 01 Tema4.1. Tect mo skonornyeckuM GakTopam u
OK 07 OKoNOTHYECKHE cpeliaM JKU3HH OpTraHU3MOB
(haxTopsl U CpebI
KU3HHU.
OK 01 Tema4.2. CocraBiieHne cXeM KpyroBopoTa BEIIECTB,
OK 02 [Momynsmus, coobuecTsa, MCIIOJIb3YSl MaTEpHUasbl JIEKIUU
OK 07 KOCHUCTEMBI Penienue npakTuka- OpHEHTUPOBAHHBIX
PacUYETHBIX 3aJJaHUI [0 TEPEHOCY BEIIECTBA U
HHEPTUU B IKOCHCTEMAX C COCTABJICHUE
TporyecKuX Lenen u nupamus OuoMacchl u
DHEPTUH
OK 01 Tema4.3. OuenuBaemas auckyccus TecT
OK 02 buochepa- Pemenue npakTrka- OpueHTUPOBAHHBIX
OK 07 TI00abHaAdK0IOrHYECKas pacyeTHBIX 3a/1a4y Ha OIpe/ieJICHUE Ioaau
CucTCMa HACAXJICHUU I CHUKEHUS KOHLEHTPAIUK
YTIIEKUCIIOTO ra3a B aTMoc(epe CBOero
peruoHa npoKMBaHUs
OK 01 Tema4.4. Tect
OK 02 BnusHue aHTPONOTEHHBIX Pemienue npakTuka- OpUEHTUPOBAHHBIX
OK 04 (axropoB Ha Onochepy PacUYETHBIX 3aJaHUM [0 COXPAHEHHIO
OK 07

MPUPOJHBIX PECYPCOB CBOETO PETUOHA
IPOKUBAHUS
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OK 02
OK 04
OK 07

Tema4.s.

BimsiHue conuanbHO-
3KOJIOTUYECKUX (PAKTOPOB Ha
310pOBbE YEJIOBEKA

OnenuBaeMasIuCKyccHsI BbinonHeHus
npakTrueckux3aganui:"Onpenenenne
CYTOYHOTO palliOHA TUTaHUsA'",
"Co3nanye MHIMBUYAIbHON NAMATKH M0
OpraHu3aIy PalMoOHaANbHON pU3nUeCcKOM
aKTUBHOCTH"

Brinosnnenue nabopatopHoit paboThl Ha
BBIOOD:

"VYMcTBeHHas paboTOCOCOOHOCTH",
"Bausuue abuotndeckux pakTopoB Ha
yesloBeKa (HU3KUE U BBICOKHE
TeMIepaTypsi)"

IIpodeccnonanbHO-opueHTHPOBAHHE

cojepKaHue

Pa3gen 5.buoJsiorus B JKU3HHU

3amuTa Keica: mpeacTaBIeHuEe Pe3yIbTaToB
pelieHus KelcoB (BBICTYIUUICHUE C
Mpe3eHTaIEN )

OK 01
OK 02
OK 04

Tema 5.1
buorexHonoruu B
XKU3HU KaXKI0T'0

BrinonHenue keiica Ha aHau3 UHGOPMAIUU O
HAayYHBIX JOCTH)KEHHUAX B 00J1aCTH
T€HETUYECKHUX TEXHOJIOTUH, KIIETOUHOU
MHKEHEPHH, TTUIIEBBIX OMOTEXHOJIOTHI (110
TpyIIam), IpeJcTaBIeHUE PE3YIbTATOB
pEIIEHUS KEWCOB
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