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PabGouass mporpamMmma ydeOHOW HIUCHMIUIMHBI pa3paboTaHa Ha OCHOBE ¢eaepaTbHOTro
rOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHIApTa CPEAHEro Mpo(ecCHOHAIBHOTO O00pa3oBaHHS IO
cneunanbHocTd - 38.02.01 DxoHomuKa W OyxraiaTepckuil yder (MO OTpaciisiM), YTBEP)KICHHOTO
[Tpukazom MunmnpocBenieauss Poccum ot 05.02.2018 Ne69, ydeOHOro mmiuaHa MO MpOrpaMme
MOJITOTOBKH CHEIMAINCTOB CPETHETO 3BEHA.

CocraButens: Odenauea W.M., npenongaBarenb KoJulemka HHOOPMAIIMOHHBIX TEXHOJOTHH U
HYKOHOMUKH

Pabouas nporpamma o611e00pa3oBaTebHON JUCIUIUIMHBI PACCMOTPEHA B 0100peHa Ha 3aceJaHuu
K OGmieo6pa3oBarenbHbIX U TyMaHUTAPHBIX TUCIUILINH

[Ipotokon LK Ne 12 ot 03.07.2023r.

IMpeacegarens LIK i Ymeroea MM,



3.

4.

COJEP)KAHUE

Oo0mas xapakrepucTuka padoueii mporpaMMbl 0011e00pa30BaTEIbHOM TUCIHUILIHHBI
Crtpykrypa u coaepkanue 001meo0pa3oBaTeIbHON AU CHUIIMHBI
YcaoBus peaju3anuy NporpaMMbl 001e00pa3oBaTeIbHONM AHCHUIIIMHBI

KoHTpOJIb M O1lleHKa pe3yJIbTATOB 0CBOEHMsI 0011e00pa30BaTeIbHON TUCHUIIJIMHBI



1. OBIIIASI XAPAKTEPUCTHUKA TIPUMEPHOM PABOYEN TPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCHUILJIAHBI « BHOJIOT UST»

1.1. MecTo AucumMIuINHBI B CTPYKTYpe o0pa3oBaTtenbHol nporpammel CIIO

OoOmeobpa3oBarenbHas aucuumiuHa «buonorus» wu3ydaercs Ha 0a30BOM  ypOBHE B
o0mieo0pa3oBaTelbHOM LMKIE y4eOHOro IIaHa OCHOBHOM MpodecCHOHaIbHONM 00pazoBaTeIbHOU
nporpammbl B cooTBeTcTBUU ¢ DPI'OC CIIO 38.02.01 DxoHoMHKa M OyXranTepckuid yder (Io
OTpacysim).

TpynoemkocTs nucuuruinnbl «bruonorus» Ha 6a30BOM ypOBHE COCTaBIISIET 66 4acoB, U3 KOTOPBIX
60 vacoB — 0a3oBblii ypoBeHb (4 pasgena), 6 4YacoB — MNPHUKIATHOW MOAYJb, YCHUIMBAIOIIUI

po(heCCHOHATIFHYIO COCTABIISIONIYIO TI0 KOHKPETHOM MPOo(eccCHy Ml CIeNHaIbHOCTH B 3aBHCUMOCTH

ot ®I'OC CIIO npodeccun/crienuaabHOCTH, 2 Yaca - IPOMEKYTOUHAs aTTeCTAlUs 110 AUCIUTUINHE.

1.2. I_Ie.]'ll/l U IINIAHUPYEMBIC PE3YJbTATHI OCBOCHUSA TUCHHUIIJIMHBI:

eas:

dbopMupoBaHHE Yy CTYICHTOB

npeACTaBJICHHUA O

CTPYKTYPHO-(QYHKIIMOHAIBHOM

OpraHu3alnuu XUBBIX CUCTCM PA3HOI'O paHIra KaK OCHOBBI IIPUHATHUA peH_IeHI/Iﬁ B OTHOIIIEHHUU O0OBEKTOB

JKUBOM IIpUpOAbl U B IPOU3BOJACTBCHHLIX CUTYAlUIX.

1.2.2. Pe3yabTaT 0CBOCHUS Y4eOHOM IMCUMILIUHBI

PesynbraTom ocBoeHus sBisieTcs oBianeHue odydarommmes odmmmu (OK) kommereHImsIMu:

Koz OK YMeHus 3HaHUA

OK 01 - OIpEAENATh KUBbIE OOBEKTHI B IPUPOJIE | - OCHOBOIOJIATAIOIINX OHOJIOIMYECKUX
OK 02 MIPOBOAUTH HAOJIOJIEHUS 32 SKOCUCTEMAMU | TEPMUHOB U MOHITHUM

8§ 8‘7‘ JUIS ~ BBISBJIEHMS ~ €CTECTBEHHBIX M | - MecTa U pPOJM OHOJIOTHH B CHCTEME

AQHTPOITOTEHHBIX U3MEHCHH
- MIPOBEICHUS
OHOJIOTUYECKUX

MIPOCTEUILINX
IKCTIIEPUMEHTAIBHBIX
WCCIIC/IOBAaHUI C COOJIIOJICHHEM IPaBHIT
0e30MmacHOro oOpamieHusi ¢ O0bEKTaMHu U
000py/nOBaHUEM;
OMOJIOTUYECKHE

- pemarb 3aJauu,

COCTaBJIATH TCHOTHUIINYCCKUEC CXEMBI

CKpeIIMBaHUS I Pa3HBIX  THUIIOB
HacJe0BaHMs TPU3HAKOB Y OPraHU3MOB

- COCTaBJISITh CXEMBI MEPEHOCA BELIECTB U
SHEPTUM B IKOCUCTEMaxX (LIeMH MUTaHUS,
MTUIIEBBIC CETH)

- TNPUMEHATHh TNOJIyYCHHbIC 3HAHMS IS
O0OBSCHEHHS] OMOJIOTHYECKUX TPOIIECCOB U
SBJICHUM, U1 TPUHATHS TPAKTUYECKHUX

penIeHni B IOBCEHEBHOM KU3HH C LEIbIO

o0OecrieyeHus 0e301macHOCTH CBOETO
3I0POBbSI M 3JIOPOBBSl  OKPYKAIOIIUX
nmroaei

- HCII0JIb30BaTh UHPOPMALIUIO

OMOJIOTUYECKOTO XapaKTepa U3 pazIHuHbIX

HAay4YHOI'O0 3HAHMS, LEJIOCTHOW HAay4YHOU
KAapTUHBI B3aUMOCBS3M U
B3alMO3aBUCHUMOCTH €CTECTBEHHBIX HAyK
- METOAOB  HAy4HOIO
UCMOJIb3yEeMbIX B OMOJIOTHH.
MHOT000pa3us u

MUDa,
MO3HAHMUA,

- CTpOEHHUS,
O0COOEHHOCTEH JKMBBIX CHCTEM pPa3HOTrO
YPOBHSI OpraHu3alun

- 3aKOHOMEPHOCTEN [IPOTEKAHUSA
OMOJIOrMYECKHX IMPOLIECCOB U SBJICHUN B
OKpYKarolllen cpere.

- BJIHUIHHA KOMIIOHCHTOB 3JKOCHCTEM,
AHTPOIIOTCHHBIX N3MEHEHUH B

AKOCHUCTEMAX CcBOEH MECTHOCTH,
KpPYroBOpPOTa BEIIECTB M MPEBPALICHUE

sHepruu B Ouocdepe.




HCTOYHHUKOB.




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI

2.1. O0beM QMCHUIUIMHBI U BHAbI Y4eOHOIl padoThl

Buna yueOHoii padboTnl

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIIJIMHBI 66

B T.Y.

OcHoOBHOE co/lep:KaHue 66

BT. 4..

TEOpeTUUECKoe 00yueHue 44
B T.4. IpOo(eCCHOHATBHO-OPUEHTUPOBAHHOE CO/IePIKaHUe 2

MIPaKTUYECKHUE 3aHATUS 16
B T.4. IO eCCHOHATHHO-OPUEHTUPOBAHHOE CO/IePIKaHUe 2

1abopaTOpPHBIE 3aHITHUS 6
B T.4. IPOECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHUE 2

IIpomesxyTouHnasi arrecTanus (a1udg3ayver)




2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

HaumenoBaHue Copep:xanue yueOHOro MaTepuasia (0CHOBHOe U NPodeccuoHATIBLHO-OPHEHTHPOBAHHOE), O0bem | @opmupyeMble
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb (IPU HAJTUYHHT) 4YacoB | KOMIIETeHUHH
1 2 3 4
Pa3nen 1. KieTka — cTpyKTYPHO-()YHKIHMOHAJIBLHAS €IMHHUIIA KUBOT'0 24
Tema 1.1. OcHoOBHOE co/iep:KaHue 2
Buosorus kak Teopernueckoe o0yueHue: 2
Hayka. Oomas buosnorus xak Hayka. CBsi3b OMOJIOTHH C APYTUMH HayKaM. 3HaueHUE OMOJIOTHUECKUX 3HaHui. cTopus
XapakTepucTUKa Ouosorny. 3HaYCHHUE [IUTOJIOTHUH IS Pa3BUTHS OMOJIOTHH M IIO3HAHUS TPUPOABI. METOIbI IIUTOOTHU: OK 02
KM3HH MHUKPOCKOIIHSI, XpoMaTorpadus, 31eKTpodopes, METOI MEUEHBIX aTOMOB, TH(GepeHIInaTbHOE
ueHTpudyrupoBanue, KyJabTypa KIETOK. YPOBHU opranuzanuu ounocuctem. O0IIas xapakTepucTHKa
KU3HU, CBOWCTBA )KUBBIX cucTeM. [Iporeccsl, mpoucxoasiue B OMocuCTeMax.
Tema 1.2. OcHoBHOE coep:kaHue 4
Buonornuecku Teopernueckoe odyueHnue: 2
BaKHbIC XuMHYECKU# cocTaB KIeTkH. Heopranmueckue BemecTBa KJISTKH, UX OMOIOTHYeCKast POJib.
XUMHYECKHE Opranndeckue BeIecTBa KJIETKH.
COCAMHEHM buonorndeckue momumepsl. benku. Ctpykrypa u QyHKIHH OeTKOBOM MOJIEKYIbl. DEepMEHTHI, IPUHIIAIT UX
JIEUCTBUSL. OK 01
VYrneBoasl. buonornyeckue GyHKIMH YTIEBOIOB. OK 02
Jlunuaer. O0mwmii mnad crpoenus. ['uapodunbHO-THIpodoOHBIE cBOicTBA. Knaccudukarus TUnmaoB. OK 04
buonoruueckue GyHKINN JTUTHIOB.
AT®. Ctpoenne monekyisl AT®. buonornueckue pynkunn AT
JlabopaTopHble 3aHSTHUS: 2
Jlabopamopuas paboma Nel «I'unpoduiabHO-TUAPO(YOOHBIE CBOMCTBA JIUITHIOBY 2
[ToaroToBka BapuaHTOB OIBITA, HAOIIOIEHUE N3MEHEHHS PACTBOPUMOCTH JIMITHIOB, 3alI0JTHEHNE padboveit
Ta0JIUIIbI, UHTEPIPETAIHs HA0MI0JaeMbIX SBIICHUH, POpMYIHpOBAaHUE BHIBOJOB
Tema 1.3. OcHoOBHOeE coiep:KaHue 6 OK 01




CTpykTypHO- Teopernueckoe o0yueHue: 2 OK 02
¢pynxkunonaabnas | Knerounas reopus (T. IlIBann, M. lIneiinen, P. Bupxos). OCHOBHBIE OJ0XKEHUS COBPEMEHHOMN 2 OK 04
OopraHu3anms KJIETOYHOU Teopuu. TUIIbI KIIETOK: AyKapuoTHUYECKas U Ipokapuorudeckas. OTHOKIETOUYHbIE U
KJIETOK MHOTOKJIETOYHBbIE OpraHu3Mbl. CTpOeHNE NPOKapUOTUYECKON KIETKU. CTpOEHHUE JyKapHOTUYECKON
kieTkd. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK SYKapHOT (PACTUTEIbHOMN, )KUBOTHOM, T'PHOHOM) U
MPOKApHOT (OaKTepHaIbLHOM ).
Tpancnopr BemecTs yepes M1a3MaTHYecKyr0 MEMOpaHy KJIETKH: TaCCUBHbIN U aKTUBHBINA. DHJOLUTO3:
MUHOLUTO3, (aronuTo3. DK30LUTO3.
Bupycsl 1 GakTepun: CXOJICTBA U Pa3TUYHSL.
IIpakTnyeckue 3aHATHA: 2
Ilpakmuueckas paboma Nel 2
«KneTka Kak cTpykTypHasi 1 yHKIIMOHaJIbHAsI €JMHULIA BCETO )KUBOT0»
JlaGopaTopHbIe 3aHATHSA: 2
[Tpuobperenue onpiTa MPUMEHEHUS TEXHUKA MUKPOCKOTIMPOBAHUS MPH BBHITIOJHEHUH JTA00PaTOPHBIX 2
pabor:
Jlabopamopnas paboma No2 «CtpoeHHE KIETKU (pacTeHUSs, )KUBOTHBIC, TPUOBI) U KIIETOYHBIC BKIIFOUCHUS
(kpaxmai, KapOTUHOUbI, XJIOPOILJIACThI, XPOMOILIACTHI)>»
IToaroroBka MUKpOIpENapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOIIA, BBISIBJICHNE PA3IHUUN MEXITY
U3y4yaeMbIMU 00bEKTaMH, (POPMYIHUPOBAHNE BHIBOIOB.
Tema 1.4. OcHoOBHOe coiep:KaHue 4
CTpykTypHO- TeopeTnueckoe odyueHue: 2
(ynkuuonaabubie | CTpoeHHE XpOMOCOM. XPOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTHYHBIC U HETOMOJIOTHYHBIE XPOMOCOMBI, 2
(haxTophI rarmjaouAHbIN 1 aurionanslid Habop. Hyknennossie kucnotel. JIHK n PHK. CtpoeHune Hyk1enHOBBIX
HaCJIeACTBEHHOCTH | kucioT. Hykneotuasl. Kommiementaphsie a3otucteie ocHoBanus. [IpaBuno Yapradda. Ctpykrypa JJHK OK 01
— nBoMHas cnupaib. Mecrtonaxoxaenue u 6unonornueckue Gpynkuuu JJHK. JJHK-skcneptuza. Buast PHK. OK 02
Oyukuuu PHK B kiietke
IMpakTHyecKne 3aHATHI: 2
Ilpakmuueckas paboma Ne2 2
«HyknenHoBbIE KUCIIOTHI U UX POJIb B KJIETKe». PerieHne TeCTOBbIX 3a/laHui U 3alI0JTHEHHE TaOIHIIbI.
Tema 1.5. OcHoBHOe coaepkaHue 2 OK 01
ITponeccsl Teopernueckoe o0yueHue: 2 OK 02




MaTPHYHOI'0 Matpuunslii cunte3 IHK — permukanus. [punnunet permmkanuu JJHK. Mexanusm permukannu JTHK. 2
CHHTE3a Penapanusa JIHK. Peakunu marpuynoro cunresa. IIpyHIMI KOMIIIEMEHTAPHOCTH B PEAKLUAX MATPUUHOIO
cunresa. [IHK u rensl. I'enetndecknii ko, ero csorcrea. Tpanckpunuus — matpuanbii cunre3 PHK.
Tpaucnsiius u e€ atanbl. Y cinoBust Onocunresa o6enka. Crpoenne T-PHK u koaupoBaHue aMHHOKHUCIIOT.
Poxw pubocom B 6mocunTe3e Oenka
Tema 1.6. OcHoOBHOE co/lep:KaHue 4
OOmen Bemects 1 | Teopernyeckoe odyyeHue: 2
NpeBpalleHne [Tonarue merabonm3ma. ACCUMIIIALUS U JUCCUMUIIALIUS — JIBE CTOPOHBI MeTabonu3Ma. Tumnsl oOMeHa
JHEPrUM B KJIETKEe | BEUIECTB: aBTOTPOHBIN U reTepoTpOoHBI, a9pOOHBINH U aHadPOOHBINA. DHEpreTuuecKkoe odecreueHme 1
KJIeTKH: npeBpaiieHue AT®O B 00OMeHHBIX MpolLeccax. OK 01
[Tnactuueckuii oOMeH. DOTOCHHTE3. XEMOCHHTES. OK 02
DOHepreTuyeckuii 0OOMEH U €ro 3Tarnbl: IIIMKOJIN3 U OMOJIOTHYECKOe OKUCIIEHUE (KJIETOYHOE JbIXaHUE).
AHa3poOHBII SHEepreTHYeckuii 00OMeH. AHa’pOOHBIE OpraHu3Mbl. bposkeHue, aBTOTpOGHBIN 1 1
reTepoTpOQHBIN TUI MUTaHHs. AHA3POOHBIE MUKPOOPTAaHU3MBI KaK 00BEKThI OMOTEXHOJIOTHH.
IIpakTnyeckue 3aHATHA: 2
Ipakmuueckas paboma Ne3 2
«OOMeEH BeIecTB U IIPEBpaIleHHe YHEPTUU B KIETKE»
Tema 1.7. OcHoBHOE cogepkaHue 2
Kusnennbiii HUKA | TeopeTuueckoe odyueHue: 2
KJIeTKH. Kinerounsrii nuki, ero nepuoasl. Jlenenue kieTku — Muto3. CTaJuu MUTO3a M MPOUCXOISIINE TTPOLIECCHI. 2 OK 02
Murto3. Meiio3 Kapuokunes u qurokunes. bruonornueckoe 3HaueHUE MUTO3A. OK 04
Meii03 — pelyKIIMOHHOE JieieHne KieTku. Ctaguu Meno3a. Meio3 — 0CHOBA MOJI0BOIO Pa3MHOKEHUS.
IToBenenne xpomocom B Meiio3e. KpoccuHrosep. buonornueckuii cmMbIci Meno3a.
16
Pa3nea 2. Ctpoenue u GyHKIMH OpraHusmMa
Tema 2.1. Conepxanne 2
Crtpoenue Teopernyeckoe o0yueHue: 2
oprasHusma MHOroKI€TOYHbIE OPTaHU3Mbl. B3aMOCBS3b OpraHOB U CUCTEM MHOTOKJIETOYHOIO opranusma. I'omeocras OK 01
OpraHM3Ma M ero noaJAepKaHue B MPOLECCE KU3HEAEATEIbHOCTH. OK 02
Txanu u opransl pacTeHUH, )KUBOTHBIX, PUOOB U YelloBeKa. 3Ha4eHHE OIOPHI, ABWKCHUS, TUTaHUS, OK 04

AbIXaHUWs, TPAaHCIIOPpTAa BCUICCTB, BLIACIICHU, 3allIUTHI. 3HaucHUE MPOABJICHUS Pa3ApaKUMOCTHU U




peryJsiuu

Tema 2.2. Conep:xxanue 2
DopmMbI Teopernyeckoe o0yueHue: 2
Pa3MHOKEHU @opMBI pa3MHOKEHHUS OpraHu3MoB. becrnosioe 1 nojaoBoe pa3MHOKEHHUE. OK 02
OPraHu3MoOB becrnonoe pazmHoxkeHnue (IpocToe AesieHue Ha/lBOe, TOYKOBaHKE, Pa3MHOKEHUE CIIOPAMHU, BET€TATUBHOE

pa3MHOXeHHe, pparMeHTanus, KIOHUPOBAHUE). 2

[TonoBoe pazmHoxkeHue. CTpOEHUE MOJIOBBIX KJIETOK.

I'amerorenes y xuBoTHBIX. Ciepmarorenes u oorenes. Omnonorsopenue. [laprenorenes.
Tema 2.3. OcHoOBHOE co/iep:KaHue 4
OnTorenes Teopernueckoe o0yueHue: 2 OK 02
pacTeHui, [TonsiTHEe OHTOrEHE3a U €ro ATanbl. IMOPUOTEHE3 KUBOTHBIX U OHTOTeHe3 pacTenuil. [Ipsimoe u Henpsimoe 1 OK 04
KUBOTHBIX H pa3BuTHe. PazBuTie ¢ Meramop$o30M y 6€CIIO3BOHOYHBIX U TO3BOHOYHBIX KHBOTHBIX. bruomorndeckoe
yeJioBeKa CTapeHUue U CMEPTh.

Py0Oexublii KOHTpPOIb Nel 1

IIpakTHyeckne 3aHATHA: 2

Ilpakmuueckasa paboma Ne4 2

«BpIsBIIEHNE U ONTMCAaHUE IPU3HAKOB CXOJCTBA 3apOABILIEH YEIOBEKA U APYTUX MO3BOHOYHBIX KaK

JI0Ka3aTeJIbCTBO X BOJIFOLIMOHHOTO POJICTBA
Tema 2.4. OcHoBHOE coep:kaHue 4
OcHOBBI TeopeTnueckoe odyueHue: 2
TeHEeTUKH U I'eneTnka Kak Hayka O HAaCJIEACTBEHHOCTH U N3MEHUYMBOCTH OPraHU3MOB. 2
3aKOHOMEPHOCTH OcHoBHbIE METOABI TEHETUKH. OCHOBHBIE TEHETUYECKHE CUMBOJIBI M MMOHATHUSA. JJOMUHAHTHBIE U OK 02
HACJIeI0BAHUA penieccuBHbIE Tpu3Haku. ['oMmo3urora u rerepo3urora. Yucras nunus. ['uGpusl. OK 02
TMPHU3HAKOB 3akonsl ['. Menaens. MonorudpuaHoe, IUTHOpUIHOE, TOJUTHOPHIHOE cCKpentuBanue. [IpaBumo OK 04

JOMUHHpOBaHuUsA. [ umore3a 4uCTOTHI raMeT. AHAIM3UPYIOIIEE CKPEIIMBaHUE.

IMpakTHyecKne 3aHATHI: 2

IIpakmuueckasa paboma Ne5 2

«3axonsl Mennens. CocTaBieHHE CXEM CKPEIIMBaHU»




Tema 2.5. OcHoOBHOE coep:kaHue 2
Cueniensnoe Teopernueckoe o0yueHue: 2 OK 01
HacjeaoBaHue 3akonbl T. Moprana. CuerniieHHOe HacleJOBaHUE T€HOB, HAPYILICHUE CUEIUICHUSI. XPOMOCOMHas TEOpHUsl OK 02
NPU3HAKOB HACJIEICTBEHHOCTH. 2
HacnenoBanue mpu3HAKOB, CLEIUIEHHBIX C IIOJIOM.
Tema 2.6. OcHoBHOE coep:KkaHue 2
3akoHOMepHOCTH Teopernueckoe o0yueHue: 2
U3MEHYHBOCTH N3menunBOCTh NpU3HAKOB. BU/Ibl N3MEHUYNMBOCTH: HACJIEICTBEHHAS! M HEHACIIEICTBEHHASI. 2
B3aumoneiicTBue reHoTHIa U cpelibl Ipu popMupoBaHun GpeHoTuna. KauecTBeHHbIE U KOJIMYECTBEHHbIE
IIPU3HAKU. OK 01
3aKOH rOMOJIOTMYECKUX PAIOB B HacieacTBeHHON usmenunsoctu (H.W. BaBunos). OK 02
MoudukanroHHas, Wi GEeHOTHITNYECKast N3MEHYNBOCTb. PoJb cpenbl B MOIU(BUKAITMOHHON
n3MeH4YnBOCTH. HopMa peakumu npusHaka. XapakTepucTHKa MOA(PHUKAIMOHHON N3MEHYHBOCTH
HacnencrBenHast, iy reHOTUIIMYECKask U3MEHUMBOCTh. KOMOMHATUBHASI H3MEHUYHUBOCTb.
MyTanuoHHast ©3MEHYMBOCTb. Bubl MyTaluii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. [I[puunHEI
BO3HUKHOBEHUS MyTallUH.
Pa3nen 3. Teopusi 3BoJIIONMHA 10
Tema 3.1. Uctopuss | OcHOBHOe coJepi:kaHue 2
3BOJIIOLINOHHOI O TeopeTnueckoe odyueHue: 2
yueHus IepBbie sBomonmonnsle kKoHuenuu (K.b. Jlamapk, XK.JI. broddon). 2 OK 02
[Ipennocslikyu BOZHUKHOBEHUS IapBUHU3MA. DBOMIOIMOHHAs Teopus Y. JlapBuHa. DBomronus BUIOB B OK 04
npupoje. bops6a 3a cymecrBoBanue. EctecTBeHHBINH 0TOOD.
OcCHOBHbIE MOJIOKEHUSI CUHTeTHYeCcKor Teopuu 3Bommonuu (CTI)
Pounb 3BOMONMOHHOM Teopuu B GOPMUPOBAHUN HAYYHOW KapTUHBI MUPa
Tema 3.2. OcHoBHOE coep:KaHue 2
Muxkpo3Bosouus Teopernyeckoe o0yueHue: 2
U MaKpO3BOJIIONHUS | MUKPOIBOIIONMS U MAKPOIBOIIOLUS KaK ATalbl IBOJIOLMOHHOIO Ipolecca. ['eHeTnueckne 0OCHOBBI 1
HBOJIOIMK. MyTalnuy ¥ KOMOMHAIIMH KaK 3JIeMEHTapHBINA BOJIIOIMOHHBIN MaTepuai. [lomymsus kak OK 02

2JIEMEHTapHAas €AUHULA DBOJIOLUH.
Bun u ero xpurepuu (nmpusHaku). BunooOpazoBaHnue kak pe3yiabTaT MUKPOIBOIIOLUH.
JIBuokymiye cuibl U (aKTOPbl BOTIOLUH.




Maxpoaomtornus. @opMbl 1 0CHOBHbIE HanpaBieHus MakposBosrounu (A.H. Cesepros). Ilytu 1

TOCTIDKEHHS OMOJIOrMYECKOTro mporpecca: apoMopdo3, uauoaaantaiys, oomas aereuepanus. Metos

M3Y4EHHsI MAaKpO3BOJIIOLMH. 3aKOH 3apobiiieBoro cxoacTsa (3akoH K. bapa). buorenernueckuii 3akox

(3. T'exkens, ®. Mromiep). O0mMe 3aKOHOMEPHOCTH (ITPABHIIA) 3BOJTIOIIUU
Tema 3.3. OcHoOBHOE co/iep:KaHue 4
Bosuuknosenne 1 | Teopernueckoe o0yueHune: 2
pPa3sBHUTHE JKU3HHU HA | ['UIIOTE3bI U TEOPUU BO3HUKHOBEHMS JKU3HU HA 3eMJIe: KPEallMOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE) 2
3emue. 3apoX/IeHUE, CTALIMOHAPHOE COCTOSHHE, TAHCTIEPMUs, OMOTI033.
Yciaoxuenue Hauano oprannueckoit spomtonuu. [1osiBnenue nepBeix KJIETOK U UX 3Boronus. [Ipokapuors! u OK 02
OpraHu3anuu. ayKapuoThl. [Iporcxok/ieHne MHOIMOKJIETOUHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX LIapCTB OK 04

9YKapHOT.

OCHOBHBIE Y€PThI IBOJIIOLUU PACTUTEIBHOT0 MUpa. OCHOBHBIE YEPThI IBOJOLUH KUBOTHOI'O MUpa

IIpakTHYecKkne 3aHATHS: 2

Ipaxmuueckas paboma Ne6 « AHanIn3 mpolecca yCI0KHEHUS )KUBBIX OPraHU3MOB B MpoIiecce 2

SBOJIIOLIUH
Tema 3.4. OcHoBHOE coep:kaHue 2
IIpoucxoxnenne u | Teopernueckoe o0yuyeHue: 2
IBOJIOIHS AHTponosiorus — Hayka o yesnoBeke. CucremaTiueckoe mojokeHue yenoseka. CXoACcTBO U OTIIMYUS 2 OK 02
YyeJI0BeKa — YEJI0BEKA C )KUBOTHBIMH. OK 04
aHTPONOreHe3 OcCHOBHBIE CTaIUN aHTPOIOI€HE3a. DBOJIIOLNS COBPEMEHHOTI'O UEJIOBEKaA.

Bpewms u myTH paccesnenus yenaoBeka no miasete. Ilpucnoco0neHHOCTh YenoBeKa K pa3HbIM YCIOBHSIM

cpensl. YenoBeueckue pachl U UX €IMHCTBO.

Paznea 4. dxosorus 16

Tema 4.1. OcHoOBHOe coiep:KaHue 2
IKOJIOTHYECKHE Teopernueckoe o0yueHnue: 2
(akTopsl u cpeanl | Cpensl OOMTaHHUS OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/IylIIHAS, TOYBCHHAS, BHYTPUOPTraHU3MEHHas. 2 OK 01
KU3HHU OU3NKO-XUMUYECKHE 0COOEHHOCTH cpeJl OOMTaHus OpraHu3MoB. [IpucnocoGieHust OpraHu3MoOB K KHU3HH OK 07

B pa3HbIX cpenax. [lonstue sxonoruyeckoro gakropa. Knaccudukanus skoigornueckux GakTopos.

[TpaBuno muaumyma 1O. JInbuxa. 3axon Tonepantaoctu B. lllendopaa
Tema 4.2. OcHoOBHOe coiep:KaHue 4 OK 01
Honmyasinus, Teopernueckoe o0yueHue: 2 OK 02




coo0miecTBa,
IKOCHCTEMBI

DKoJjornueckas XapaKTCPUCTHKA BUAA U TOMYJIAIUU. DKOJIOTHYECKas HUIIIA BHUA. DKOJIOTHYECKUE
XapakTepucTuku nomyssnuu. CoobIiecTBa u 3kocucTeMbl. bruorieHos u ero ctpykrypa (B.H. Cykaues).
CBs3u MeX Iy oprann3Mamu B OuorieHo3e. CTpyKTYpHbIE KOMIOHEHTHI 3KOCHCTEMBL: TPOAYIICHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BeuiecTB U MOTOK SHEPTHU B 3KOocUcTeMe. Tpodudeckre ypoBHHU.
AHTpOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. OTIMYHS arpOIKOCUCTEM OT OMOTEOIIEHO30B.

IIpakTuyeckue 3aHATHS:

Ilpakmuueckas paboma Ne7

«CocraBiienne cxem nepeaadn BEUICCTB U SHCPTHUU 110 LCIIAM ITUTAHUS
Pemenne IMPAKTUKO-OPHUECHTHPOBAHHBIX PACUCTHBIX Ba,HaHI/Iﬁ I10 IEPEHOCY BCUICCTBA U DHCPIUn B

3KOCHCTEMAaxX C COCTaBJICHUC TpO(l)I/I‘IeCKI/IX Heneu u ImupaMua OHMOMAacCCHI U OHCPIum.

OK 07

Tema 4.3.
buocdepa -
rjaodajabHas
JKO0JIOrHYecKas
cucreMa

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me:

\9)

buocdepa — xxuBas ob6onouka 3emiu. Pazsutue npeacrasienuii o 6uochepe B tpynax B.M. Bepuaackoro.
Ob6nactu 6uocdeps u e€ coctas. XKuBoe BemecTBo 6nocdepsl u ero QyHKIHH. 3aKOHOMEPHOCTH
cyuiectBoBanus Ouocdepnl. Ocobennoctu 6nochepsl Kak riodanbHOM 3KocUCTEMBI. J[MHaMHUueckoe
paBHOBecue B Onochepe. PUTMHUUHOCTD siBJIeHUH B Onocdepe.

KpyroBopoTs! BemiecTB 1 OMOreOXUMHUYECKHE LIUKITBL.

I'mobGanpHBIEe HKOIOTHYECKHE TTPOOIEMBbI COBPEMEHHOCTH U MTYTU UX PEIIeHUs. AHTPONOTeHHbIE
BO3JIEHCTBUS Ha Onocdepy. 3arpsi3HeHUs KaK BUJI aHTPOIIOTEHHOTO BO3IEUCTBUS (Xumuueckoe,
Qusuueckoe, buonocUYeCKoe, OMX00bl NPOU3B0OCMEa U nompedieHus). AHTPOIIOTEHHBIE BO3JICUCTBUS Ha
atmocdepy. BozneiictBust Ha runpocdepy (3acpsasHenus u ux ucmoyHuky, ucmoujenus 600). Boznencteus
Ha quTocdepy (decpadayus nouswl, 8030elcmeue Ha 20pHvle Nopood, Heopa). AHTPOTIOTEHHBIE
BO3/ICUCTBUS Ha OMOTHUYECKHE COOOIIECTBA (1eca u pacmumenvHvle cO0OWecmed, HCUGOMHbIU MUP)

JlaGopaTopHble padoThbI:

Jlabopamopnas paboma Ne3 «BnusHue abuoTndeckux (GpakTopoB Ha YeloBeKa (HU3KUE U BHICOKUE
TeMIepaTyphl)»

N3ydyeHne MexaHHU3MOB aJlaniTallii OpraHu3Ma 4eJ0BeKa K HU3KUM M BBICOKMM TeMIlepaTypam 1
00BSICHEHHE MOITYYEHHBIX PE3YJIbTAaTOB U (POPMYIHPOBAHHE BHIBOIOB (TMCHbMEHHO) C UCIIOJIb30BAHUEM
Hay4HbIX [IOHATHHI, TEOPUI U 3aKOHOB

*B TomM 4ncie npodeccuoHaIbLHO-OPUEHTHPOBAHHOE CO/IepPsKaHUe J1a00PATOPHOIO 3aHATHUSA

OK 01
OK 02
OK 07

OK 01
OK 02
OK 07




B kagecTBe TPUITEPOB CHUKAIOLIUX PAOOTOCIIOCOOHOCTD UCIIOJIB30BaTh YCIOBHSI OCYIIECTBICHUS
npodeccnoHaNbHOM eATENILHOCTH: IIyM, TEMIIEpaTypa, pu3nyeckas Harpys3Ka u T.1.

IIpodeccrnonaibHO-0PHMEHTUPOBAHHOE COleP:KaAHUE (COAep:KaHUe MPUKJIATHOTO MOIYJIA)

Paspnen 5. buoJiorus B :KU3HH 6

OcHoBHOE coep:KaHue 4
Tema 5.1. Teoperudeckoe o0yueHue: 2
buorexnosorum B | BUOTEXHOIOTHs KaK HAyKa U MPOU3BOACTBO. OCHOBHBIC HAIPABICHUS COBPEMEHHOIN OHMOTEXHOJIOTHH. OK -1
JKH3HHM KaK10T0 Metoabl OnorexHosnoruu. OObeKThl OMOTEXHOIOTHH. JTHKA OMOTEXHOJIIOTHIECKUX U TeHETHUECKUX 2 OK -2

sKcriepuMeHTOoB. [IpaBuia norcka u aHain3a OMO3KOJIOrHUYECKONH HHPOPMALIUU U3 PA3INYHBIX OK -4

WCTOYHUKOB (Hay4yHast 1 ydeOHO-Hay4YHas TUTEpaTypa, CPecTBA MaccoBOi nH(popMmarmu, cetb MHTEepHET

¥ JIpyrue)

IIpakTnyeckue 3aHATHA: 2

Ipaxmuueckas paboma No8 «bHOTEXHOIOTHS B )KU3HU U TEXHUKE) 2

Keiicbl Ha aHanu3 MHPOPMAIIMK O HAYUHBIX TOCTHKEHUSAX B 00JIACTU T'€HETUUYECKUX TEXHOJIOTUH,

KJICTOYHOM MHXXEHEPUH, MULIEBbIX OMOTEXHOJIOIMH. 3aluTa Keiica: mpecTaBIeHne pe3ysibTaTOB PELIeHUs

KEICOB (BBICTYIUICHHE C MPE3CHTAINEH)

*B Tom uunciie npodeccHoOHATbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe TPAKTHYECKOr0 3aHATHSA 2

Tema 5.1 oOs3aTenbHa 1151 U3YyUYEHUsS CTYICHTaMH BcexX npodeccuii/crnenuaibHOCTeH.
Tema 5.2. OcHoBHOe conep:xaHue 2
Buorexnonornu u | TeopeTuueckoe ofyueHue: 1 OK -1
TEXHUYECKUE buonnka u OHMOMH)KEHEpHUsi KaK HalpaBJeHHs OHOJIOTHMHM U KHOEpHETHKH. PaccMoTpeHne ocoOeHHOCTEH 1 OK -2
CHUCTEMBI MOP(POPU3HOTOTUYECKON OpraHU3allii KUBBIX OPraHU3MOB W WX HCIOJIB30BaHUS ISl CO3JIaHHS OK -4

COBEPLICHHBIX TEXHUYECKHMX CHCTEM M YCTPOMCTB IO AHAJOTUU C JKUBBIMH cucTeMamu. IIpuHnmner m

MpUMEpPBbl HCIIOJIb30BAHUSI B XO3SHUCTBEHHOW MAESITENBHOCTH JIOAEH MOp(POPYHKIMOHANBHBIX YepT

OpraHM3aly PaCTEHUN U )KUBOTHBIX.
Py0e:xHbIii KOHTPOJIb Ne2 1
IIpomexyTounas arrectanus (quddepenupoBaHHbIi 3a4eT) 2
Bceero: 66 4







3. YCJIOBUSA PEAJIN3AIIMA TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM JAUCHUILIAH

3.1. [Ins peaqu3anuu NporpaMmMbl U CHUILIMHBI J10JIKHBI ObITH MPEAYCMOTPEHbI CJIexyolue
crenuaJbHble MOMeIeHHs:

Kabuner «buonorum», OCHaIIEHHBIN 000pyI0BaHUEM: MEOEIb, JOCKA, MEJ, HATJISTHBIC TTOCOOMS
(KOMIUIEKTBI Y4€OHBIX TaONUI], IIAKAaTOB), TEXHHUYECKUMH CPEICTBAMH OOYUEHHUS: KOMIBIOTED C
YCTPOMCTBAMU BOCHPOM3BEICHUS 3BYKa, NPUHTEP, MYJIBTUMEANA-IPOCKTOP C DSKpaHOM, YyKa3Ka-
IPE3EHTEp AJIs PE3EeHTALUH.

JIaGoparopusi, OCHallleHHass O00OpylOBaHMEM Ul IPOBEAEHUS 3aHATUHA: MHUKPOCKOIIBI,
CEKyHJIOMep, TOHOMETP, J1abopaTopHas nocyna (IpoOUpKH, NOJACTABKYU Ul MPOOUPOK, MUHIIETHI, IECOK,
CTYIKHU C IIECTUKaMH, NIPEIMETHbIE 1 IIOKPOBHbIE CTEKJIA, CTEKJITHHBIE [TAJIOUKH, NTPENapoBaIbHbIE UIJIbI,
¢mibTpoBasbHAs Oymara (caiadeTku), cTakaHbl) THIIEPTOHUYECKUI pacTBOp Xjopuaa HaTpus, 3%-HbIH
pacTBOp MEPOKCHIa BOJAOPOJIA, PACTBOP HOJa B MOJUCTOM KallMH, TIIUIEPHUH, KIIYOHU KapTOQes, JTUCT
II0JIeU KaHA/ICKOH, IO PsIOMHBI OOBIKHOBEHHOM (PSIOMHBI MJIM TOMATa), JIYK PermyaThlid, pa3BeCHHBIC B
BOJIC JIPOKIKHU);

3.2. UndopmannonHoe odecnevyenne peaju3anum NporpamMmbl
PeKOMeHI[yeMI)IC NICYAaTHBIC U3JJaHUS 110 pCain3allu O6HI€O6pa30BaT€JH)HOI71 JUCHUITIINHBI.
OcHOBHBIE IeYATHbIE U3IAHUS

1. buonorus: y4eOHUK U TMPAKTUKyM I CpPeAHEro mpodeccuoHanbHOro obpaszoBanus / B. H.
Speirun [u ap.]; noa penakuueit B. H. Apsiruna. — 2-e uzn. — Mocksa: U3parensctBo FOpaiiT,

2022. — 378 c.
2. buonorus. 10-11 knacce (yriayOsieHHBIH ypOBEeHb): YU€OHHK Ul CpeiHero oouiero oopazoBaHus /
B. H. Spsirun [u ap.]; mox obmeit pemakumedt B. H. Speirumna. — 2-e u3a. — Mocksa:

NznatensctBo Opaiit, 2022.

3. OOyxos, J. K. buonorus: kjaeTku u TkaHu: yuyeOHOe 1ocodue JIsi CpeAHero nNpodheccuoHaIbHOTO
obpazosanus / JI. K. O6yxoB, B. H. Kupunenkoa. — 3-e u3z., nepepad. u mon. — Mocksa:
Wz natensctBo FOpaiit, 2022. — 358 c.

DJIeKTPOHHbIE U3IAHMS:
1. Buomnorus. 10-11 knacc (yriyOneHHBINH YpOBEHb): YU€OHHK ISl CpeiHero odmiero oopa3zoBaHus /

B. H. Speirun [u gp.]; mox obmeit pemakumeit B. H. Spsirmna. — 2-e uzn. — Mocksa:
W3narensctBo FOpaiit, 2022. — 357 c¢. — (Hapognoe npocsemienue). — ISBN 978-5-534-15630-
0. — Texkcr: onexktponHbiii // OOpazoBarenvHas miatgopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/50924 1

2. Haxaesa, B. U. buonorus: reneruka. [Ipaktudeckuii Kypc: ydeOHOe mocoOue Ui CpeaHero
npodeccuonansHoro odpazosanus / B. . HaxaeBa. — 2-e u3z., nepepad. u gomn. — Mockaa:
WznatensctBo FOpaiit, 2019. — 276 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-
534-07034-7. — Texcrt: anextponnbii // OBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/441847

3. OO0yxos, /[. K. buonorus: kneTku 1 TKaHu: ydeOHOe 1mocodue Al CpeIHero NpoQeccuoHaIbHOro
obpazoBanus / JI. K. Obyxos, B. H. KupuienkoBa. — 3-e¢ u3n., nmepepad. u mgon. — Mocksa:

M3narensctBO IOpaiit, 2022. — 358 c¢. — (IIpodeccronansuoe obpazopanue). — ISBN 978-5-



https://urait.ru/bcode/509241
https://www.biblio-online.ru/bcode/441847
https://www.biblio-online.ru/bcode/441847

534-07499-4. — Texkcr: snektpoHHbIN // ObpazoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034

4. buonorus: y4eOHUK W TPAKTHKYM JUIsi CpeaHero mpodeccuoHampHOro ooOpasoBanus / B. H.
Speirun [u ap.]; nox penakuueit B. H. SApsiruna. — 2-e uzn. — Mocksa: U3parensctBo FOpaiiT,
2022. — 378 c. — (Ilpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr:
AJICKTPOHHBIN /l OO6pa3zoBaTenpHas miatgpopma  FOpaiit [caiiT]. —  URL:
https://urait.ru/bcode/489661
JlonoJIHUTeIbHbIEe HCTOYHUKH

1. Teitnop A. buonorus: B 3 1. T. 1 / /1. Teinop, H. I'pun, Y. Crayr; nox pea.P. Comnepa ; nep. 3-ro
anri. m3g. — 14-e m3a. —M. : JlaGoparopus 3Hanwmit, 2022 — 454 c.

2. TlaBmoBa, E. WM. DOxonorus: y4eOHMK W TPAKTHUKYM IS CpeIHEro MpodeccrnoHalIbHOTO
obpaszoBanus / E. U. [1aBnosa, B. K. HoBukoB. — MockBa: UznarensctBo HOpaiit, 2022. — 190
c.

3. Epemuenko, O. 3. bwuonorus: ydenme o Ouocdepe: ydeOHOEe TocoOHME IS CPEIHETrO
npodeccuonansHoro oopazosanus / O. 3. Epemuenko. — 3-e uza., nepepad. u gon. — Mocksa:
N3patensctBo FOpaiit, 2022. — 236 c.

4. bnunos, JI. H. Dxonorus: yuebHoe nocodue s cpennero npodeccrnoHansuoro oopasosanus / J1.
H. bunos, B. B. Ilonskora, A. B. Cemenua ; mox oo6meit pegakuueii JI. H. binnoa. — MockBsa:
Wz natenscrBo FOpaiir, 2022. — 208 c.

5. bproxanp, @. ©. [Ipombinmennas skonorus: yueOHuk / @.®. bproxans, M.B. I'papkuna, E.E.
CrnoousxoBa. — Mocksa: DOPYM: NUHDPPA-M, 2022. — 208 c.

6. Hecmenosa, H. H. DOKolorus 4YejoBeKa: y4eOHWK U TPAKTHKyM IS CPEIHEro
npodeccuonansHoro obpazosanus / H. H. HecmenoBa. — Mocksa: U3natensctBo KOpaiit, 2022.
— 157 c.

4. KOHTPOJIb U OIEHKA PE3Y.JIbTATOB OCBOEHMSI OBLLIEOBPA30BATEJIbHOM
JUCUMUIIIAHBI

KonTposib ¥ omeHKka pe3ylbTaTOB  OCBOEHUS  0011e00pa30oBaTeNbHON  AMCLUILIMHBI
PacKpbIBAaIOTCS 4Yepe3 JUCUUIUIMHAPHBIE pe3yNbTaThl, HANpaBieHHbIE Ha (opMmHupoBaHUE OOUIMX H
npodecCHOHATBHBIX KOMIIETEHIIMH MO pa3/ienaM U TeMaM CoJlepKaHusl yueOHOro Marepuania.

Oo0masn Paznea/Tema Tun oleHOYHBIX MepPONPUATHI
KOMIIeTeHIIUsl

Pa3nea 1. Knerka — KonTponbhas pabota
CTPYKTYpPHO- «MonexynspHbIil ypOBEHb
(GyHKIHOHAIbHAS €AHHULA OpraHHU3aluu KUBOI0»
JKHBOT0

OK 02 buonorus xak Hayka. O0rmias 3anoHeHne Ta0INUIBI C OIMMCAHUEM
XapaKTePUCTHKA KU3HU METOJI0B MUKPOCKOIIMPOBAHUS € UX

JIOCTOMHCTBaMH U HEJJOCTaTKaMHU.
3anonHeHne TabauLbl «BKiIag ydeHbIx
B pa3BUTHE OUOIOTHI

3anosHeHNE CPaBHUTENLHON TaOIHIIBI
CXO/ICTBA U Pa3JInYMi )KUBOTO U HE
JKUBOTO

OK 01 CrpykrypHO-(yHKIIMOHAbHAS |OlieHuBaeMas JUCKYCCHsI IO BOIIpocam
OK 02 OpraHU3aIMs KIETOK JIEKIIAH



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

OK 04

Pa3paboTka MEHTaIbHON KapThI 11O
KJIAaCCU(UKAIIUU KIIETOK U UX CTPOCHUIO
Ha MPO- U IYKAPUOTUUYECKUX U 10
1IapcTBaM B MUHU TPYIIIIax
Brimonnenue u 3amuTa 1a00paTopHbIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIJICTOYHBIE
BKJIIOUEHUS (KpaxMmall, KapOTUHOUIBI,
XJIOPOILIACTHI, XPOMOILJIACTHI )»
[IpakTuueckoe 3austue. [Ipeacrapnenue
YCTHBIX COOOIICHUH C TIPe3CHTaIlNeH,
MOJIFOTOBJICHHBIX IO MEPEUHIO
UCTOYHUKOB, PEKOMEHI0BAHHBIX
pernoaaBarenemM

OK 01
OK 02

CtpyKTypHO-(GYHKIIMOHATILHBIE
(dbakTOpbI HACTIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pa3paboTtka rioccapus

Pemenue 3amau Ha onpenencHue
MOCTIEI0BATENbHOCTH HYKIICOTHU/ OB,
AMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHHUS IT0CIIEN0BATEIbHOCTH
Hykieotu10B JTHK

OK 02

OOMeH BelIECTB U
IIPEBPAIICHHE YHEPTUH B KJIETKE

@pPOHTAIBHBIN OIPOC

3ar0JHeHUE CPaBHUTENBbHON TaOIHLIbI
XapaKTepUCTUK THUIIOB OOMEHa
BEIIECTB

OK 02
OK 04

JKu3HeHHBIN MK KIETKH.
Murto3. Meiio3

OO6cy>xaeHne o Bopocam JeKIHH
Pa3paboTtka neHTHl BpeMEeHH
KU3HEHHOTO LIMKJIa

Pa3nea 2. Ctpoenue u
(yHKIHUHM OpraHu3Ma

Kontponbnas padota “CtpoeHue u
¢byHKIMN opraHu3ma’

OK 02
OK 04

CrpoeHne opranusma

OnenuBaemas TUCKycCus

Pa3paboTka MeHTanbHOM KapThl
TKaHel, OpraHoB ¥ CUCTEM OPTaHOB
OpraHu3MOB (pacTeHHsI, )KUBOTHBIE,
YeJIOBEK) C KPaTKOM XapaKTepUCTUKON
ux QyHKIIAN

OK 02

@OpMBI pa3MHOKEHUS
OpraHu3MOB

@pOHTAIBHBIN OIPOC

3anonHeHne TaOIMIbI ¢ KPaTKOM
XapaKTepUCTUKON U mpuMepamu Gopm
Pa3MHOKEHHUs OPTaHU3MOB

OK 02
OK 04

OnroreHes paCTCHHﬁ, JKHNBOTHBIX
M 9CJIOBCKA

Pa3paboTka JeHTbl BpeMEHU C
XapaKTEpUCTUKOM ITAallOB OHTOI€HE3a
OTZIEJIbHOM T'PYNIION )KUBOTHBIX U
YeJI0BEKA II0 MUKPOTPYTIIaM
Tect/ompoc

CocraBiieHne )KM3HEHHBIX [IUKJIOB
pacteHuil no ornenaM (MOXOBUAHBIE,
XBOILEBUHBIE, TATIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE)




OK 02
OK 04

3aKOHOMepHOCTI/I HacjI€JOBaHUsA

PazpaboTtka rioccapus
@pPOHTAIBHBIN ONIPOC

TecT no Bompocam JieKuuu
Pemenue 3agau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HAaCJICACTBCHHBIX IIPHU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U
AHAIM3UPYIOIIEM CKPEILMBAHUU,
COCTaBJICHUE T€HOTUITUYECKUX CXEM
CKpeIIUBaHus

OK 01
OK 02

CLeIIeHHOE HACIEJ0BaHUE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3anau Ha onpeneneHue
BCPOATHOCTU BOSHUKHOBCHHA
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
CLICIUIEHHOM HAacJIe10BaHuUH,
COCTaBJICHHUEC I'CHOTHUIITMYCCKUX CXEM
CKpEILMBaHUs

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I N3MCHYHNBOCTH

Tecr.

Pemenue 3agau Ha onpenesieHre TUIa
MYyTalMH IpH [epegaye
HACJICJICTBEHHBIX PU3HAKOB,
COCTaBJICHUE T€HOTHITMYECKUX CXEM
CKpEIIMBaHUS

Paspnen 3. Teopusi 3Bo/1onnu

KonrtponsHas pabora “Teopernueckue
aCMEeKThl HBOJIIOIIMU KU3HU Ha 3emie”

OK 02
OK 04

I/ICTOpI/I}I 9BOJIOIMOHHOI'O
YUCHU. MI/IKPOBBOJHOLII/IH

@pOHTAIBHBIN OITPOC

Pa3pabotka rioccapus TepMHUHOB
Pa3paboTka 1eHTHl BpeMEHU pa3BUTHUS
3BOJIIOLIMOHHOTO YYEHUs

OK 02
OK 04

Makpo3Boronus.
Bo3sHukHOBEHME U pa3BUTHE
JKU3HU Ha 3emJie

OnenuBaemasi TMCKYCCHSI:
WCIOJIb30BaHNE apTyMEHTOB,
OMOJOTUYECKON TEPMUHOIIOTUU U
CUMBOJIMKU JIA JO0KA3aTCJIbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT

Pa3paboTka n1eHTH BpeMEeHH
BO3HUKHOBCHHUA U paSBI/ITI/IH JKU3HU HA
3emie

OK 02
OK 04

IIpoucxoxaeHue yeaoBeka —
AHTPOIIOr€HE3

@pOHTAIBHBIN OITPOC
Pa3paboTka JIeHTbl BpeMEHU
MIPOUCXOXKACHUS YeJIOBEKA

Paznen 4. Ixkosaorus

OK 01
OK 02
OK 07

Okonoruyeckue GakTopsl U
Cpeabl )KU3HU

TecT 10 KOJIOTHUECKUM (PaKTOpaM U
cpeliaM >KU3HU OPraHu3MOB

OK 01
OK 02
OK 07

[Tonynsammsi, cooOmiecTBa,
DKOCHUCTEMEL

CocraBieHne cxeM KpyroBopota
BCIICCTB, UCIIOJIL3YA MaTCpUaJIbl




JEKLIHUU
Petienue npakTMKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 33JIaHU 110 IEPEHOCY
BELLECTBA U SHEPTUH B SKOCHCTEMAX C
cocTaBjieHHE TPOPHUUECKUX Ienel u
nupaMu] OMoMacchl U SHEPTUu

OK 01 buocdepa - rmodansHas OuenuBaemasi TUCKyCCHUs

OK 02 HKOJIOTUYECKAs CUCTEMa Tect

OK 07

OK 01 BnusiHrEe aHTPOTIOTeHHBIX Tect

OK 02 (akTopoB Ha Guochepy I[Tpaktrueckas pabora “OTX0/bI

OK 04 MPOU3BOJICTBA”

OK 07

OK 02 Biusnaue connaapHO- OrnenrBaemasi IUCKYCCHS

OK 04 DKOJOIMYECKHX (DAKTOPOB Ha Brimonnaenue 1abopatopHoii paboThl Ha

OK 07 3JI0pPOBbE UEJIOBEKA BBIOOD:
"YMcTBeHHas pab0TOCTIOCOOHOCTH",
"Brusinue abnoTrdeckux GakTopoB Ha
YeJIOBEKa (HU3KUE U BHICOKHE
TeMmneparypsl)"

Paznen S. Buosorus B :ku3HM  |3amuTa Kelica: IpeicTaBlIeHue

pe3yJIbTAaTOB PEIICHUS KeCOB
(BBICTYILIEHUE C NTPE3EHTALUEH)

OK 01 buorexHosoruu B ;XU3Hu BrinosiHeHuE Keiica Ha aHAIN3

OK 02 Ka)KJI0TO UH(GOPMAIIUU O HAYYHBIX JOCTHKEHUSIX

OK 04 B 00JIACTH F'€HETUYECKHUX TEXHOJIOTHI,
KJIETOYHOW MHYKEHEPUH, MHUILEBBIX
OMOTEXHOIOTHH (110 rpymnmnam),
MIPE/ICTABICHUE PE3YIbTATOB PELICHUS
KEHCOoB

OK 01 [TpomsbltenHas 6uoTexHoI0TUs |BhITIOTHEHNE Keiica Ha aHan3

OK 02 UH(MOPMAIIMH O Pa3BUTUH

OK 04 MIPOMBIIIIJIEHHONW OMOTEXHOIOTHH (110
rpyIam), IpeICTaBICHUE PE3yIbTaTOB
pELIEeHHS KEeMCoB

OK 01 CornuanbHO-3THYECKUE acIeKThl | BeImoiHeHNe Keiica Ha aHaiIn3

OK 02 OMOTEXHOJIOTHH nHpopMalKu 00 ITUYECKUX aCIEKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
TpyIIam), IpeICTaBICHUE PE3YIhTaTOB
pELIEeHHS KEeMCOB

OK 01 buorexnonorun u rTexuuueckue |BpInmonHeHne Kelica Ha aHaIU3

OK 02 CHCTEMBI UH(OPMALIUK O Pa3BUTHS

OK 04

OMOTEXHOJIOTHI ¢ MPUMEHEHHUEM
TEXHUUYECKUX CHCTEM (T10 TpyIIaMm),
IIPECTABICHUE PE3YJIbTATOB PELICHUS
KEHUCoB




