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1. ACIIOPT PABOYEM ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHOMN JUCIHUATIIAHBI

1.1. Ob6aacTh NpUMEHEeHUs! IPOrpaMMbl

Pabouast mporpamma 0011€00pa30BaTENILHON JUCIUILTUHBI «BUOIOTHS) SBISETCS YaCThIO
OporpaMMbl  TMOJATOTOBKM  CIEHUAINCTOB  CPEIHET0  3BEHA/POrPaMMBbl  IOATOTOBKU
KBaJTM(HUIIMPOBAHHBIX pabouux U ciykamux) no cnenuansHoctu: 34.02.01. Cectpunckoe neno

[TporpamMma o61e00pa3zoBaTeILHON TUCIUTUIHHBI « BHOJIOTHSD» MOXKET OBITh UCTIOIB30BaHA B
npodeccHoHaNbHBIX ~ 00pa30BaTENbHBIX ~ OpPraHU3allvsiX, pealu3yrlux  o0pa3oBaTelbHYIO
IIporpaMMy cpeiHero oOmiero oOpa3oBaHHMsl B NPEJENax OCBOCHMSI IPOrpaMM IMOJTOTOBKHU
KBIM(UIIMPOBAHHBIX Pab0OUMX, CIYKAIIUX U CIEIMATUCTOB CPEHEr0 3BEHA.

1.2. MecTO0 MUCHUILVIMHBI B CTPYKTYpe OCHOBHOH NpodeccHOHAIBbHON 00pa3oBaTebLHOM
nporpammsl (IINICC3/IIIIKC3):

OOmeobpazoBarenbHas JUCHUMIUIMHA «bHonorus» usydyaercsa B 001eo0pa3oBaTebHOM
mukine yueObnoro mmana [ITICC3/IIIIKC3 nHa 06aze ocHOBHOTO o00mero oOpa3oBaHUS C
MOJIyYEHUEM CPEIHET0 00Iero 00pa3oBaHusl.

OOmeobpazoBarenbHas aucuuiuinHa «buomorus» sBisercs 00s3aTeNbHOM YacTbiO
0011e00pa3oBaTeIbHOr0 IUKJIAa OCHOBHOM 0O0pa30BaTeIbHOW MHpPOrpaMMbl B COOTBETCTBUHU C
d1rocC

1.3. ey AUCHMILIMHDBI

Lenp mauctumumuasl «bruomorus»: ¢opmupoBanne y o0ydaromuXcs CHUCTEMBI 3HAHUH O

Pa3IMYHBIX YpPOBHSX JKU3HM CO 3HAHUEM COBPEMEHHBIX MPEICTABICHUN O >KUBOMl MpuUpoe,
HABBIKOB I10 IPOBEJIECHUIO OMOJIOIMYECKUX HCCIIEIOBAaHUI C COOJIIOJIEHUEM STHYECKHX HOPM,
apryMEHTHPOBAHHOM JIMYHOCTHOM MO3UIUU 10 OEpeKHOMY OTHOIIEHUIO K OKPYXKAIoIIeH cpere.

PE3YJBTATBI OCBOEHHSI OBIIEOBPA3ZOBATEJ/IBHBIX JUCHHUILIMH C
YYETOM ITPO®ECCHUOHAJIBHOU HAITPABJIEHHOCTH ITPOI'PAMM CIIO

2.1. Ilnanmpyembie pe3yabTaTbhl OCBOCHHs 001Ie00pa30BaTeJIbHOH JUCHMIUVIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO

B pesynbrare ocBoeHust o oOydwaromuiics nomkeH osnanetrs JIP, MP, ITPB(®I'OC
COO); OK, IIK, ITPY (®I'OC CIIO):

@1rocC Coo
Kon pe3yiabraTa | HaumeHnoBaHue pe3yJbTara

JIM4HOCTHEIE PE3YIbTAThI

JIP1 C(OPMHPOBAHHOCTh YYyBCTBA TOPAOCTH M YBOXCHUS K HCTOPUUA U
JOCTHKCHHUSIM OTCUECTBEHHON OWMOJIOTMYECKOW HAYKH; MPEIACTABICHHS O
[IEJIOCTHOM €CTECTBEHHO-HAYYHOUW KapTUHE MUPA;

JIP2 IMOHUMaHHE B3aUMOCBSI3M U B3aUMO3aBHCHMOCTH €CTECTBEHHBIX HAyK, WX
BJIMSIHUSL HAa OKPYIKAIOIIYH CPeay, 3KOHOMHUYECKYIO, TEXHOJIOTHYECKYIO,
COLMAITBHYIO M OTUYECKYI0 c(hephl e TEeIbHOCTH YeIIOBEKa,;

JIP3 CHOCOOHOCTH HCIOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapThHE MHpa B 00pa30BaTeNbHOM M TPOPECCHOHAIBHOW JESATEIBHOCTH;
BO3MOXXHOCTH MH()OPMAIIMOHHOM Cpe/bl Ui 00eCleueHus] MPOyKTUBHOTO
camM000pa3oBaHus;

JIP4 BIIQJICHUE KYJBTYPOW MBIIICHUS, CIIOCOOHOCTh K 000OIIECHNIO, aHAHU3Y,
BOCIIPHSITHIO HHQOpPMAIIMK B 00JIACTH €CTECTBEHHBIX HAYK, ITOCTAHOBKE LISITH
Y BBIOOPY MyTeH ee TOCTHKECHHMS B PO eCCUOHAIBLHOH cdepe;




JIP5

CITOCOOHOCTH PYKOBOACTBOBATLCA B CBOCH ACATCIBHOCTU COBPCMCHHBIMU
NPpUHOUIIAMHA TOJICPAHTHOCTHU, AUAJIOTa W COTPYAHUYCCTBA, I'OTOBHOCTH K
BSaHMOHCﬁCTBHIO C KOJJICTaMH, pa60Te B KOJIJICKTHBC,

JIP6

TOTOBHOCTh HCITOJIb30BAaTh OCHOBHBIE METOJBI 3aIIMTHI OT BO3MOXKHBIX
MOCJIEACTBUI aBapuid, KaTacTpo(, CTUXUIHBIX OEICTBHIA;

JIP7

obnmasanne HaBbIKaMH  0Oe30macHOM  paboOTbl  BO BpeMs  NPOEKTHO-
UCCIIEIOBATEIbCKOH M OKCIIEPUMEHTAIBHOM  JEATeNIbHOCTH,  IpH
HCIIONIh30BaHNH 1a00PaTOPHOTO 000PYIOBAHHSI;

JIP8

CMOCOOHOCTh ~ WCTONB30BaTh MPHOOpPETEHHBIE 3HAHHUS W YMEHUSA B
MPAKTHYECKOHN JeSTeNbHOCTH U OBCETHEBHOM JKU3HM AJIsL COOIIOICHUS MEp
NpOo(UIAKTUKN OTPaBJICHUH, BUPYCHBIX M JIPYruX 3a00JjeBaHHM, CTPECCOB,
BPEAHBIX TIPUBBIYEK (KypeHHUs, aJKOrojiu3Ma, HAapKOMaHUM); MpaBUII
MOBEJICHUS B IPUPOIHOM CpEE;

JIP9

FOTOBHOCTh K OKAa3aHUIO IIEPBOM IIOMOIUM IIPU TpaBMaX, IPOCTYIHBIX H
Jpyrux 3a00JIeBaHUSX, OTPABICHUSAX MUILEBBIMU IPOAYKTAMU;

MertanpeaMeTHbIE pe3yJIbTaThl

MP1

OCO3HAHHE CONIMATBHOM 3HAYMMOCTH CBOEH mMpodeccHn/crnenuaibHOCTH,
oOiaganue  MOTHBAIMEd K  OCYIICCTBICHHIO  MPOGECCHOHATBHOMN
JIESITENIbHOCTH;

MP2

MOBBILIEHHE  MHTEUIEKTyaJIbHOTO  YPOBHSI B IIpPOLECCE  HM3YUYEHHS
OMOJIOTUYECKUX SBIICHHIA; BBIIAIOMINXCS TOCTH)KEHUI OMOJIOTHH, BOIIEAIINX
B OOIIEYETIOBEYECKYIO KYJbTYPY; CIOXHBIX W TPOTUBOPEUMBBIX ITyTEH
pa3BUTUSL COBPEMEHHBIX HAy4YHBIX B3IJIAJO0B, HACH, TEOPHid, KOHILEMLHUH,
TUNOTE3 (O CYIIHOCTH U MPOUCXOXKACHUN )KU3HH, YeJIOBEKa) B X0JI€ paboThI C
pa3aMYHbIMH UICTOYHUKAMH HH(POPMAaLIUY;

MP3

CTIIOCOOHOCTH OPTaHU30BBIBATH COTPYAHUYECTBO €TMHOMBIIIIICHHUKOB, B TOM
qucie c HCIOJIb30BaHUEM COBPEMEHHBIX uH(pOpMaMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

MP4

CIOCOOHOCTh TOHUMATh NPUHIMIIBI YCTOMYMBOCTH W TMPOTYKTHBHOCTH
KUBOW TPHUPOJBI, MYTH €€ W3MEHEHHs II0Jl BJIHSHHEM aHTPOIOTECHHBIX
(akTopoB,  CIIOCOOHOCTH K  CHCTEMHOMY  aHaIM3y  IJIOOAIbHBIX
JKOJIOTUYECKUX TMPOOJIeM, BOIPOCOB COCTOSIHUSI OKPY)KAaIoIIeH cpeasl U
PalMOHAILHOTO UCIIOIh30BaHHS IIPHUPOIHBIX PECYPCOB;

MP5

yMeHHe OOOCHOBBIBaTb MECTO M pOJb OMOJIOTMYECKUX 3HAHUH B
MIPAaKTHYECKOU NEATEIBbHOCTH JIFONEH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHH;
ONpPENENATh JKUBBIE OOBEKTHl B MPUPOJE; MPOBOAUTH HAOIIONEHMS 3a
JKOCHCTEMaMHU C LEJIBI0 MX OIMCAHHUA M BBIABICHHA €CTECTBEHHBIX U
AHTPOIIOTCHHBIX M3MEHEHUil; HaXOAUTh U aHAJIM3UPOBaTh MHPOPMALHUIO O
JKMBBIX O0BEKTaX;

MP6

CMOCOOHOCTh TIPUMEHSTh OMOJIOTHYECKUE W DKOJOTHYECKUE 3HAHUS IS
aHaM3a MPUKIIaIHBIX IPOOJIeM X03SHCTBEHHOMN IEeATCIIEHOCTH;

MP7

CIOCOOHOCTB K CAMOCTOSITEIbHOMY MTPOBEICHUIO UCCIIE0OBAHHMN, TOCTAHOBKE
€CTECTBEHHO-HAYYHOTO IKCIIEPHMEHTA, MCIOJIb30BAHUIO WH(POPMAIIMOHHBIX
TEXHOJIOTHH ISl pEHICHHUs] HAYYHBIX U IPO(eCcCHOHAIBHBIX 3a/1a4;

MP8

CIIOCOOHOCTh K OIICHKE ITUYECKHUX aCHEKTOB HEKOTOPBIX HCCIEAOBAHHU B
obmactu OMOTEXHOJIOTUI (KIIOHUpOBAHUE, HCKYCCTBEHHOE
OTUIOZIOTBOPEHUE).

[TpenMeTHbIE pe3yabTaThl 0a30BOr0 YPOBHS

[1P6

c(OpMUPOBAHHOCTh MPEICTABIEHUH O poOJM M MecTe OHOJOTUU B
COBpPEMEHHOW HAy4yHOW KapTHHE MHpa; IOHMMAHUE pOJIM OHOJOTHH B
(¢bopMupoBaHUU Kpyro3opa u (yHKIMOHAIBHON I'PAaMOTHOCTH JUISl PELICHUS
MIPAKTHYECKUX 33/1a4;




[1P6

BIIaJICHUE OCHOBOIIOJIATAIOIIUMH TIOHATHSIMH U TIPEICTABICHUSIMH O KUBOH
MPUPOJIE, €€ YPOBHEBOUM OpraHU3allMy U 3BOIIOLNH; YBEPEHHOE MOJIb30BAHNE
OHOJIOTHYECKOM TEPMHUHOJIOTUEH H CUMBOJIUKOM;

I1P6

BJIaICHUC OCHOBHBIMH MCTOJaMHU HAYYHOI'O MO3HAHUA, UCIIOJIb3YyCMbIMU IIPH
OMOJIOrHYECKHX HCCIICAOBAHUAX KUBBIX 00BEKTOB M DKOCUCTEM: OIIMCAaHUEM,
HU3MEPCHUEM, TIPOBCACHHUCM Ha6J'IIO,[[eHHﬁ; BBIIBJICHUEC W OLICHKA
AHTPOIIOI'CHHBIX W3MEHEHUI1 B IIpUpOaAC,

I1P6

c(OPMHPOBAHHOCT, YMEHUH OOBSCHATH  PE3yJbTaThl  OHOJIOTHYECKUX
AKCIIEPUMEHTOB, PEIIaTh AIIEMEHTAPHbIC OMOJIOTHYSCKUE 3a1a4H;

I1P6

c(hOpMHUPOBAHHOCTh ~ COOCTBEHHOW  TMO3WIMKM  TIO0  OTHOIIEHUIO K
OHMOJIOTUYECKOW WH(pOpPMALMK, TMOJy4yaeMOi W3 Ppa3HbIX HCTOYHHKOB,
1J100aJIBbHBIM DKOJIOTHYSCKUM MPOOJIEeMaM U MYTSAM UX PEIICHUS.

[IpenMeTHBIE pe3yabTaThl HA YTIYyOJICHHOM YPOBHE

[Tpyl

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITCJIBHOH WH(MOPMAIMOHHO
MO3HABATEIPHON  JICATENIBHOCTH, BJAJICHUEC HABBIKAMH  TOJYYCHUS
HeoOxomuMoi HWH(OpPMAIMKA, YMEHHE OPUEHTHUPOBATHCS B Pa3IMYHBIX
UCTOYHUKAX WH(POPMAIIUU, KPUTHUECKU OIICHUBATh M MHTEPIPETHPOBATH
WH(POPMAIIHIO, TTOJTYYAEMYIO U3 Pa3TMYHBIX HCTOUYHHKOB. ;

[Ipy2

BJIQJICHUE HaBbIKAMHU [103HABATEJIbHOW, Y4YEOHO-HCCIEA0BATEIbCKON U
IIPOEKTHOM  JAEATENbHOCTH,  HaBbIKAMH  pa3pelieHus  mpoOlsem;
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY IOMCKY METOJIOB
pelicHud MPAKTUYCCKUX 3a/dad, IM[MPUMCHCHHUIO PA3JIMYHBIX MCETOOOB
TIO3HAHUS;

[Ipy3

OCBOCHME U HCIIOJIB30BAHHE €CTECTBEHHO-HAYYHBIX, B YaCTHOCTHU
OuoJIOTMYECKHE 3HAHMA [ I[PUOOpPETeHHs HOBBIX 3HAHUHM, I
OOBSICHEHUS] €CTECTBEHHOHAYUYHBIX SIBICHMA U (HOPMYIHPOBAHHUS
BBIBOJIOB.

orocC Ccio

Kox
KOMIIETCHIINN

HaumenoBaHue pe3yabrara

OO011IMe KOMIIETEHLUN

OK 01.

Boi6upate crniocoObl pemieHus 3afad NpoecCUOHAIbHONW AEATEeIbHOCTU
MPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

OK 02.

Hcnonb30BaTh  COBPEMEHHBIE  CpPEACTBA  IIOMCKA,  aHauuM3a U
WHTEepHpeTanud WHPOpMAIMKA, W WHPOPMAIMOHHBIE TEXHOJOTUU IS
BBINIOJTHEHUS 33124 IPO(ECCUOHATIbHON e TENIbHOCTH;

OK 04.

3(b(1)CKTHBHO B3aHMOJECHCTBOBATh U pa6OTaTL B KOJUICKTHBC U KOMAaH/IC,

OK 07.

CopnelicTBOBaThH COXPAHEHUIO OKpYXKarouein cpensl,
pecypcocOepexeHno, MPUMEHSATh 3HAHWSA 00 W3MEHEHUH KJIMMaTa,
MIPUHITUIIEI  OEPEKIIUBOTO TMPOU3BOJCTBA, I(PPEKTUBHO JACHCTBOBATH B
Ype3BhIYAITHBIX CUTYyAIIHSIX.

[IpodeccronanbHbIe KOMITETEHITUN

IIK 1.6

[TpoBoauTh paboTy MO MPEIOTBPAIICHUIO IPUMEHEHHSI TOTINHTA;




K 2.3 OdopmiiaTe  pe3yibTaThl  METOAMYECKOM M HMCCIIEI0BATEIbCKOM
JESTETLHOCTH B BUJIC BBICTYIUICHUH, JOKJIAJIOB, OTYETOB;

I[IK 2.4 OCymIeCTBIISITh UCCIIENOBATENLCKYI0 M TPOCKTHYIO JCSITEIBHOCTH B
obnacT (hU3NYECKON KyJIbTYpPhI U CIIOPTA;

IIK 3.3 OcymecTBISITh KOHTPOJIb 32 JBUTATEIHHOW aKTUBHOCTHIO, (PU3NUCCKUM
COCTOSIHUEM W BO3JCHWCTBHEM HAarpy30K Ha 3aHUMAIOIIMXCS B IpOLEcce
MIPOBE/ICHUS 3aHITHH.

2.2. KounyecTBO 4YacoB Ha OCBOeHHe Ppadoueil mnporpamMMsbl 001e00pa3oBaTe/JbLHOM
AUCHUTIUHBI:
KonuyecTBo 4acoB, 0OTBEZICHHOE Ha OCBOCHHE MPOTPAMMBI 0011e00pa30BaTEIbHON AUCIIUILUINHBI,

B TOM YHCJIC:
MaKCUMaJIbHOW y4eOHON Harpy3ku oOydaromierocs: 120 4acoB, B TOM YHCIIE:
00s13aTeIbHON ayIUTOPHOMN yueOHOU Harpy3ku oOydatomerocs 120 gacos.

3. CTPYKTYPA U COJAEPXKAHUE OBIIIEOGPA30OBATEJBLHOM
JUCTIUAITIJIMHBI

3.1 O06beM 001me00pa3oBaTeNbHON JMCIHUIIIMHBI H BUIbI Y4eOHO padoThI

Bun yue6Hoii padoTsl Oobvem 6 uacax
O0beM 00pa3oBaTe/IbHOI MPOrPaMMBbI TUCHUTLTHHBI 120
B T.4.
1. OcHOBHOe colepKaHuE 96
BT. ..
TEOPETHYECKOE O0YUCHHE 50
MPaKTUYECKHUE 3aHIATUS 70

nabopaToOpHbIE 3aHITUS

2. [IpodeccnonaTILHO OPHEHTHPOBAHHOE CO/IEPKAHME (COIePKAHME

NPHUKJIATHOTO MOIYJIs) 24
BT. 4..

TEOPETHYECKOE 00YUCHHE 8
MPAKTUYECKUE 3aHATUS 14

na60paT0pHLIe 3aHATHA

WHAUBUAYAIbHBIN IPOEKT (Oa/Hem)™**

IIpome:xxyTouHasi arrecTanus (3K3aMeH)







3.2. TemaTnuyeckuii JIaH u coaecpkanue 06m606pa30BaTeJILHOI7[ JUCHUILINHBI «bHOJIOrHm»

dDopmupyeMble
HaumenoBanue Conep:xanue yueOHOTro MaTepuaJjia (0CHOBHOE 1 MPO(decCHOHAILHO-OPHEeHTHPOBaHHOE), | O0bem
pa3aesioB U TeM JadopaTopHbie M MPAKTHYECKUE 3aHATHSI, MPUKJIATHONA MOAYJ/Ib (MIPU HAJTUYMH) 4acoB KommeTentm
1 2 3 4
OcHoBHOe coep:kaHue
Paspnen 1. KileTka — cTpyKTYpPHO-(pYHKIIMOHAJIbHAS €JMHULA 'KUBOIO 26 OK 01
OK 02
OK 04
Tema 1.1. OcHoBHoOe coiep:kaHue 2 OK 02
Buosaorus kak 1 | Buomorus kak Hayka. CBsi3pb OHOJIOTMH C JAPYTMMH HayKamMH: OMOXHMHsS, OMO(DH3HKA, 2
HayKa Ouonuka, reHoreorpadus u ap. Porp u Mecto Ouonmoruu B (GOPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTUHBI MUpa. 3HaYeHHe OMOJOrMYecKkux 3HaHuil. Wcropus
Ouonoruu. 3HAYCHHWE IUTOJOTHH IS Pa3BUTHS OHOJOTUM W TO3HAHUS TMPUPOIBL
MeTobI TUTOJIOTHU: MHKPOCKOMHS, XpoMaTorpadusi, 3IeKTpodope3, METO MEUYCHBIX
aTOMOB, TU(PepeHIIHATHEHOS IICHTPUPYTUPOBAHNE, KYJIbTYpa KIICTOK.
IIpakTUYeckue 3aHATHS:
Tema 1.2. O0mias OcHoBHOe coaep:xaHue 2 OK 02
XapaKTepUCTHKA 1 | Pa3nooGpa3zue 6uocucrteM. Opranusaius OMOJIOTUUYECKUX CUCTEM. Y POBHU OPTaHU3AINH 2
JKM3HU OMOCUCTEM: MOJICKYJISIPHO-TEHETUYECKHI, OpPraHOMAHO-KICTOYHBINH, OpraHU3MEHHBIH,
MOMYJISIIUOHHO-BUIOBOM, YKOCCTEMHBIH (OMOreo1eHOTHYECKUi), OnoCcqepHBbIii.
IIpakTu4yeckue 3aHATHUA:
Tema 1.3. OcHoBHOE coaep:kaHne 2 OK 01
buoaornueckn OK 02
BAKHBIE 1 | Xumudeckuii coctaB kieTku. HeopraHudeckwe BemIeCTBa KJICTKH, WX OHOJIOTHYECKAs 2 OK 04
XUMHYeCKHe poiab. OpraHuyeckue BenlecTna KieTku. buonornyeckue nonumepsl. benku. CTpyktypa u
COCHHEHHS byHkEM  0enKoBOM MoOJeKynbl. {DEpMEHTHI, NPUHIUIN HX JACHUCTBUA. YTJICBOJBI.

buonornueckue Gynkiuu yriaeoaoB. Jlunuaer. O0mmii man crpoenus. ['uapoduibHo-




ruspodoOHbIe cBoiicTBa. Kinaccudukanus iunuaos. buonornueckue GyHKINUN JIUITHIO0B.
AT®. Crpoenune monekynsl AT®. buonornueckue pynkun ATO.

Tema 1.4.
CTpykKTypHO-
(pyHKUMOHAIbHAA
OpraHu3anus KJIeTOK

OcHoBHOE€ CoaepkaHue

Tunsl  KJIETOK:  JyKapuoTHueckas M mpokapuorudeckas.  CpaBHUTENbHas
XapaKTepUCTHKA KJIETOK JYKapHOT (PacTUTEIbHOHM, >KMBOTHOH, TpuOHOI). CTpoeHue
MIPOKAPUOTHYECKON KIeTKH. OCOOCHHOCTH CTPOCHHUS TeTepOTPO(HON M aBTOTPOPHOU
MPOKApUOTHYECKUX KiIeToK. CTpoeHHMe Iula3MaTHueckoll MeMmOpaHbl. TpaHcmopt
BEILIECTB Yepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: NAacCHUBHBIM M aKTUBHBIM. DHIOLUTO3:
MMAHOIUTO3, (aronuTos. Dk3o1nuTo3. O0oovKa Wik KieTodHas cTeHka. CTpykTypa u
(GYHKIIUU KJIETOYHOM CTEHKH pacTEeHUH, rpruOoB.

Crpoenue knerku. Huromnasma. Llurozomns. Lurockener. OgHomeMOpaHHble OpraHOUIbI
KJIeTKH: sHAoma3maTuueckas cetb (II1C), anmapat ['onabmpku, JIM30COMBI, IEPOKCUCOMBI,
BaKyOJI PacTUTENBHBIX KJIeTOK. CTpoeHHe M (YHKIMU OZHOMEMOPAaHHBIX OPraHOWIOB
kietku. Knerounsiit cok. Typrop. [1oimyaBTOHOMHBIE OpraHOMIBI KJIETKU: MUTOXOH/IPUH,
IUTACTU/IBL:  XJIOPOIUIACTBI, XPOMOIUIACTHI, JEMKOIMIACThl, MX CTPOEHHUE M (PYHKIIHH.
SnepHbIil anmapar KJIETKH, cTpoeHue u pyHkuun. HemeMOpaHHbIE OpraHOM/IbI KJIETKU:
prOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIH LEHTp. OpraHouJpl ABHKEHMS: PECHUUKU U
KryTukH. CTpoeHre U GyHKIUU HEMEMOPaHHbBIX OPTraHOUI0B KIIETKH.

IIpakTn4yeckue 3aHATHUS:

JlabopaTopHasi padora

JlaboparopHas pabota «CTpoeHue KJIETKH U KJIETOYHbIE BKIIOUECHUS.

OK 01
OK 02
OK 04

Tema 1.5.
CTpyKTypHO-
(GyHKIHOHANIBbHbIE
(dakTopsbI
HACJ1eICTBEHHOCTH

OcHoOBHOe conepxxaHue

Crpoenne  xpomocoM. XpOMOCOMHBIH  HaOOp  KJIETOK, TOMOJIOTUYHBIE H
HETOMOJIOTMYHBIE XPOMOCOMBI, TAIUIOMIHBIA W AMIJIOWAHBIM Habop. HyknenHoBbie
kucnotrel. JHK wu PHK. Crpoenne HyknenHoBbix kucior. Hykineoruasl.

Kommnemenrtapubie azotuctsie ocHoBanus. IlpaBuno Yapradda. Crpykxrypa JHK —

OK 01
OK 02




IBOMHas crnupanb. MecToHaxoxaeHue u Ouonmormdeckue ¢ynkuuun JHK. JIHK-
skcneprusa. Buasl PHK. ®ynkuuu PHK B kietke.

HpaKTuquKue 3aHATHA:

TeMma 1.6. OcHoBHOe coaep:xaHue 2 OK 01
IMpoueccobr OK 02
MATPHYHOIO 1 | Matpuunsiii cunte3 IHK — perummkanus. Ilpunnunsr perummkanunun JTHK. Mexanuszm 2
CHHTe3a permukanuu JIHK. Penapauus JIHK (nopennekatuBnasi, noctperiekaruBHas). Peakiuu
MaTpPUYHOrO CUHTE3a. [IpUHIMI KOMIIIIEMEHTAPHOCTU B PEAKLIUAX MAaTPUYHOTO CUHTE3A.
JIHK u rensl. ['eHeTMUECKMI KON, €ro cBOWCTBA. TpaHCKpUIIUSA — MAaTPUYHBIA CHHTE3
PHK. Tpaucnsuust u e€ stanbl. YcioBusi Ouocunreza Oeinka. Crpoenue T-PHK u
KOJMPOBaHUE aMHHOKHUCIIOT. Poib pubocom B OnocuHTe3e Oernka.
IIpakTnyeckue 3aHATHUS:
Tema 1.7. OcHoBHOe coaep:xaHue 2 OK 02
HexkJierounbie OK 04

1 | Bupycsl — HeksleToUHbIe (POPMBI XKHU3HU U OOJMratHele napa3uThl. CTpOEHUE MPOCTHIX U 2
CIIO)KHBIX BHUPYCOB, PpETPOBUpPYcOB, Oakrepuodaron. Kuznenusiii mmxin JIHK-
conepxkaunmx Bupycos, PHK-comepxammx Bupycos, Oakrtepuodaro. BUY, remartur
gyenoBeka. bakrepun. Obmiast xapakrepuctuka. [lonstue mramMm. Bupycer u 6akrepun:
CXOJICTBA U Pa3INYUs.

¢opmbI KU3HM

HpaKTI/IquKI/Ie 3aAHATHA:

Tema 1.8. OcHoBHoOE coJep:kaHne 4
OO0MeH BellecTB U

1 | Accumunsanusi 1 AUCCUMUIISILUS — IBE€ CTOPOHBI MeTa0oau3Ma. Turbl oOOMeHa BEIIECTB: 2 OK 02

npeBpaileHue g g 3 5
aBTOTPO(HBIN U TeTepOTPOPHBIN, A3POOHBII U aHAIPOOHBIIA.

JHEPIrum B KIIETKE

2 | TlepBuuHBIi CHHTE3 OpPraHMYECKMX BeIIECTB B KieTke. [lmactudeckuii oOMeH. 2
®otocunTe3. XeMmocuHTe3. AHa’pOOHBIN HHepreTudyeckuii oOMeH. AHa’dpoOHbIE
opranu3msl. bposkenue, aBTOTpOQHBINH U reTepoTpodHBIA THII MUTAaHUSA. AHAIpOOHBIE
MHUKPOOPIaHU3MbI KaK OOBEKTHl OMOTEXHOJOTMH. DTalbl SHEPreTHYECKOro oOMeHa.




| I'mukonu3. buogornueckoe OKHCJIICHHEC, NJIU KJIICTOYHOC AbIXaHUC.

Tema 1.9. OcHoBHoOe coiep:kaHue 4 OK 02
KH3HeHHDBINH UK OK 04
reTkn. MuTos. 1 | Knerounslit 1iuki, ero nepuoasl u perynsanus. [lepuoasl nuaTepdasbl MX 0COOEHHOCTH. 2
Meiios HuddepeHnuanus KISTKH U apecT KICTOYHOTO MHKIA. JleleHwe KIEeTKH — MHTO3.
Cramuu wMuTO3a MW MPOUCXOAAIIME TMporecchl. KapuokuHes U IUTOKUHE3.
buonornueckoe 3HaueHne mMuto3a. Melo3 — penyKIMOHHOE jaefieHne KieTku. Craauu
Meio3a. Meilo3 — OCHOBa MOJIOBOTO pa3MHOXeHHs. [loBeneHne XpomMocom B MeHO3e€.
Kpoccunrosep. buonornueckmii cmbicn  Meio3a. DddexkTsr Meioza. Meio3 B
KU3HEHHOM LIUKJIE OPTaHU3MOB.
IIpakTn4yeckue 3aHATHUS: 2
2 | Konrpoabnas padoraNel MosnekyJsapHbId ypOBEHb OPTaHU3AINHU KUBOTO. 2
Pazgen 2. Crpoenue u pyHKUMM OpraHu3zmMa 38 OK 01
OK 02
OK 04
MK 2.3
MK 3.3
Tema 2.1. IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHNE TEOPETUYECKOI0 00yUeHH S 6
Crtpoenue 1 | MuoroobOpa3ue opraHu3MoB. ['omeocTa3 opraHu3Ma W €ro MojJepKaHUE B MPOIECCEe 4 OK 02
OpraHusma JKU3HEIEATEILHOCTH. OK 04
2 | Crpoenue opranu3ma. TkaHu, OopraHbl U CHUCTEMbI OPTraHOB >KMBOTHBIX M YEJIOBEKA. [IK'3.3
3HavYeHHE OMNOPbI, ABMKCHUS, MUTAHUS, JIbIXaHUs, TPAHCIIOPTA BEIIECTB, BBIJCICHMUS,
3aIIUTHI. 3HAYEHUE MTPOSIBICHUS PA3APAKUMOCTH U PETYIISILUY .
IIpakTHYeckune 3aHATHS: 2
1 | Teopwus ki1oHaNbHO-ceNeKTUBHOrO MMyHHTeTa [1. Dpnuxa, .M. Meunukoga. 2

I/IH(I)GKI_II/IOHHBIG 3a00JIeBaHUS U SIIUICMUSI.




Tema 2.2. IIpodeccnonanbHO-0PHEHTHPOBAHHOE CO/IEPKAHUE TEOPETHYECKOr0 00yYeHu st 2 OK 02
®dopmMbl K 3.3
PAIMHOKEHHS! 1 | ®opmbl pa3MHOKEHU OpraHU3MOB. becrosoe 1 mojioBoe pa3MHOXKEHHE. 2
OpraHu3MoB IIpakTHYeckne 3aHATHS:
Tema 2.3. OcHoBHOE coaep:kaHue 2 OK 02
OnTtorenes 1 | I'ametorene3 y kuBOTHBIX. OIIOAOTBOPEHUE U IMOPHOHAIBHOE PA3BUTHUE JKUBOTHBIX. 2 OK 04
KMBOTHBIX M [TapreHorenes. OMOpuorenes (Ha npumMepe JJanueTHuka). Craauu smOpuorenesa.
YyeJI0BeKa IMpakTuyeckue 3aHATHS:
Tema 2.4. OcHoBHoOe coiep:kaHue 2 OK 02
Onrorenes 1 | Fametodur u ciopodut. PasmHOKeHUe U pa3BUTHE BoAopocieii. PasMHoXeHHe 1 2 OK 04
pacTeHuii pa3BUTHE CIOPOBBIX pacTeHU. Pa3MHOXKEHNE U pa3BUTHE CEMEHHBIX pacTeHuil. PocT.
[Teproibl OHTOTEHE3A pACTEHUH.
IIpakTuyeckue 3aHATUA:
Tema 2.5. OcHoBHOE coaep:kaHne 2 OK 02
OcHoBuble noHATHA | | | [eHeTMKa Kak Hayka O HACJIEJCTBEHHOCTH M W3MEHYMBOCTH OpraHu3mMoB. OCHOBHbBIC
TeHeTHUKH FEHETUYECKUE TOHATHS W CUMBOJIBI. ['eH. ['eHoTun. ®eHOTUI. AJJIEIBHBIE TEHBI.
AJIbTepHAaTUBHbBIC MPU3HAKU. JJOMHUHAHTHBIA M PEIECCUBHBIN MpU3HaKu. ['omo3urora u
rerepo3urora. Ywucras nmHuA. [uOpunel. OCHOBHBIE METOJABI T'€HETHUKU:
rUOPHUI0TOTHUECKHIA, IUTOIOTUYECKUE, MOJIEKYIISIPHO-TEHETUYECKHE.
IIpakTHYecKue 3aHATHSI: 2
Tema 2.6. OcHoBHOE coaep:kaHne 4 OK 02
3aKoHOMEpPHOCTH 1 | 3akoHoMepHOCTH 0Opa3zoBaHus ramer. 3akoHbl . Mengens: MoHoruGpuaHOE 2 OK 04
HACJIeJOBAHUS ckpemuBanue. [IpaBuino nomMuHHpoBaHMs. 3aKOH €IMHOO0Opas3us MEPBOIO IMOKOJICHUS.
3aKkoH paclieryieHus: Mpu3HakoB. lluTonmormyeckue OCHOBBI MOHOTHOPUIHOIO MK 3.3
CKpellMBaHHsA. [umore3a  4YHMCTOTHI rameT. AHalIM3Hpylollee  CKpellUBaHHUE.
JlurubpugHoe CKpeliMBaHHWe. 3aKOH HE3aBUCHUMOIO HACJIEIOBaHUS IPU3HAKOB.
[TonurnbpuaHoe HacIe0BaHNE U €r0 3aKOHOMEPHOCTH.
IIpodeccuonaibHO-OpHMEHTHPOBAHHOE CO/IEPKAHNE TPAKTUYECKOT0 3AHATHS 2




1 Pemenue 3ala4 Ha OIPCACICHUC BCPOATHOCTU BO3HUKHOBCHHSA HACJICACTBCHHBIX
IMPpU3HAKOB MpU MOHO-, OU-, HOJII/IFI/IGPI/II[HOM U aHAJIM3UPYIOIICM CKPCIIUBAHUA Y

YeioBeKa.
Tema 2.7. OcHoBHOE coaep:kaHne 4 OK 01
B3aumopeiicTBHE 1 | Tenorun kak 1enocTHas cucreMa. MHOXKECTBEHHOE JeiicTBUe reHoB. [lneifoTpomnus. 2 OK 02
TCHOB MHoO)KeCTBEHHbI ayuienu3M. B3anmoneicTsue aminenbHbiX reHoB. KomoMuHHpoBaHUE. K 2.3
B3aunmopeiicTBue HeaiueabHbIX reHoB. KoMmiementapHocTs. Dnuctas. [lonumepusi.
IIpo¢eccnoHa/IbHO-OPHMEHTHPOBAHHOE CO/IEPKAHME IPAKTHYECKOI0 3aAHATHS 2
1 | Pemenne 3amay Ha ONpEAEIEHHE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX 2
MIPU3HAKOB MPU Pa3IMYHbIX TUIIAX B3AUMOJACHCTBUS F€HOB y YEJIOBEKA.
Tema 2.8. OcHoBHoOE coaep:kanne 4 OK 01
CuenJieHHoe 1 | 3akonsl T. Moprana. CuerieHHOE HacjelOBaHWE TI'CHOB, HApYyIIEHUE CIEMJICHHUS. 2 OK 02
HacJIe/IOBaHHE XpOMOCOMHAsI TEOPHsSI HACJIEJICTBEHHOCTU. ['€HETHMUECKOE KApTUPOBAHUE XPOMOCOM. K23
NPU3HAKOB Hcnonp30BaHne KPOCCUHTOBEPA Ul COCTABIIEHUS TEHETUYECKHUX KapT XPOMOCOM.
IIpodeccuonanbHO-OPHMEHTHPOBAHHOE COAEPKAHUE PAKTHYECKOI0 3aHATHSI: 2
1 | Pemienne 3amau Ha omnpeAeNeHUE BEPOSITHOCTH BO3HUKHOBEHMSI HACIIEACTBEHHBIX 2
IIPU3HAKOB IIPY CLIETJIEHHOM HacJIEJOBaHUH Y Y€JI0BEKa.

Tema 2.9. OcHoBHOE coaep:kaHne 2 OK 01
I'eneruka nona 1 | XpoMOCOMHBIII MEXaHU3M OIpeeSICHHs MoJla. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI. OK 02
['omorameTHbIN U rereporaMeTHbIN MOJI. ['eHeTuYecKast CTPyKTypa MOJIOBBIX XPOMOCOM.

HacnenoBanue npusHakoB, CUEIIIEHHBIX C ITOJIOM.
IIpakTHYecKue 3aHATHSI: 2
OcHoOBHOE coaep:kaHne 2 OK 01
Tema 2.10. 1 | Kapuorun 4enoseka. MeTobl U3ydeHHUs TEHETUKH YelIOBEKa [ eHHBIE H XPOMOCOMHBIE 2 OK 02

I'eneTHKa yesI0BEKa

Oosne3Hn 4enoBeka. bosie3HM C HACIEICTBEHHOM MPeapacloyiOKEHHOCThIO. 3HAUYCHHE
MEJIUIIMHCKOW TEHETHKH B MPEJOTBPAIICHUM W JICYCHUH TEHETUYECKHX 3a00JIeBaHUI
YyeJIoBEKa.

IIpakTuyeckue 3aHATHA:




Tema 2.11. OcCHOBHOE cojiepKaHme 4 OK 01
3aKOHOMEPHOCTH 1 | B3aumopeiictBue reHoTuna u cpeiasl npu ¢GopmupoBaHuu (eHotuna. M3MEeHYMBOCTH 2 OK 02
H3MEHYUBOCTH npu3HakoB. KayecTBeHHbIE UM KOJMYECTBEHHbIC MPU3HAKU. BHIBI HM3MEHYUBOCTH: OK 04
HACJIEJICTBEHHAs! ¥ HEHACJIEICTBEHHAs. 3aKOH FOMOJIOTMUYECKUX PSI0B B HACJIEICTBEHHOM
m3menuuBoctu  (H.M. BasuiioB).Moaudukanuonsas, Wi  (eHoTUIYecKas
M3MEHYUBOCTb. Ponb cpenbl B MoOAM(pUKAIMOHHON H3MeHuuBocTH. Hopma peakuuu
Nnpu3HaKa. BapuanvoHHBI psig W BapuallMOHHAasT  KpuUBasg. XapaKTEPUCTHKA
MOAU(DUKAIIMOHHON  W3MEHYMBOCTH.  HacneicTBeHHas,  WIM ~ T€HOTHIIHYECKas
M3MEHYUBOCTh. KOMOMHATHBHAS M3MEHYUBOCTh. MyTallMOHHAST W3MEHYUBOCTh. BUIBI
MyTalUii: TeHHbIE, XPOMOCOMHBIE, FTeHOMHBIE. [[pUYrHbBI BO3BHUKHOBEHUSI My TallUH.
IIpakTH4eckue 3aHATHS: 2
1 | Pemenue 3amau Ha oOmpeAelieHHE TUIA MyTallMd MpU MNepeaade HacIeACTBEHHbBIX 2
MIPU3HAKOB, COCTABJICHUE FT€HOTUITMYECKUX CXEM CKPEILIUBAHHUS.
Tema 2.12. OcHoBHOe coep:xaHue 4 OK 01
Cenexuus 1 | Cenexuuss kak Hayka. MeTOMbI CENEKIMOHHOM paboThl. '€Tepo3rc U €ro IpPUYUHBL. 2 OK 02
OPraHu3MoOB HckyccTBeHHBIM OTOOpP: MacCOBBIM M WHAMBUIYAIbHBIA. JTalbl KOMOMHAIIMOHHOW
cenekiuu. Copt, mopoaa, IITaMM. AJNTOPUTMBI pEIIEHHWE 3a/Jad Ha OIpe/eeHHe
BO3MO>XHOTO BO3HUKHOBEHHUSI HACIEACTBEHHBIX MPHU3HAKOB IO CEJIEKIIUU, COCTaBJICHHE
T€HOTUIMYECKUX CXEM CKPEIINBAHHUS.
2 | CrpoeHue 1 pyHKIUU OpraHu3Ma. 2
Pasnen 3. Teopus 3Bosonun 12 OK 02
OK 04
Tema 3.1. OcHoBHoOE coJep:KaHne 2 OK 02
Hcropus 1 | [lepBble HBONIOIMOHHBIC KOHIEMIUHU. [ 'pamyanucTudeckas 3BOJIOIUOHHAS KOHIICIIIUS 2 OK 04
3BOJIIOLIMOHHOT 0 AK.b. Jlamapka. [IBmxkyme Cuibl 23BoNoUMU. KpeanmoHusmM ©  TpaHC(HOPMHU3M.
Y4eHH S Cucrematuka K. JIlunnes u e€ 3HaueHue it GOPMUPOBAHUS UIEH IBOTIOIIUN

[IpennoceiIku BO3HUKHOBEHUS JapBUHHU3MA. DBOJIONMS BUAOB B mpupojae. boprda 3a
cymiectBoBanue. EcrecTBeHHbI 0TOOp. [MBepreHnns Npru3HAKoB M BHI000pa30BaHMUE.




OCHOBHBIE TIOJIOKEHHS CHHTETHYECKON Teopun 3BotoIuH (CTD). Ponb 3BOMOIIMOHHO#M
TeOpuH B OPMUPOBAHUY HAYYHON KapTHUHBI MHpA.

HpaKTuquKue 3aHATHA:

Tema 3.2.
MukposBoaonus

OcHoBHOE€ CoaepkaHue

1

Mukpo3BoironMss W MaKpO3BOJIOLMSA KaKk JTalbl 3BOJIIOIMOHHOIO  IpoLEcca.
I'eneTnueckue OCHOBBI HBOJIONMH. MyTanMu ¥ KOMOMHAIMM KaK 3JeMEHTapHBIN
9BOJIIOLIMOHHBIA MaTepua. [lonynsanus Kak a1eMeHTapHasi €IMHULA 3BOIIOLUH.

JBmwxkyme cuibl ((hakTophl) SBOMIONUK. MyTAallMOHHBIA TPOLECC M KOMOWHATHBHAs
W3MEHYNUBOCTb. Murpanusi. N3omsus MOy IS reorpaduueckas
(mpocTpaHcTBeHHas), Ouosiormueckas (penpoayktuBHas).EcrecTBeHHBIE 0OTOOp —
HampaBJAOIUN pakTop 3Bomouuu. boprba 3a cyniecTBoBaHME KaK MEXaHU3M JCHCTBUS
€CTEeCTBEHHOr0 OTOOpa B MoOmyJsnusXx. Buag u ero kpurepuu (IpU3HAKH).

BI/I,Z[006pa3OBaHI/IC KaK pE3yJIbTaT MUKPOSBOJIIOLIUH.

IIpakTn4yeckue 3aHATHUS:

OK 02

Tema 3.3.
Maxkpo3BoJirouust

OcHoBHOE€ CoaepKkaHue

1

MakpoaBosrorus. DopMbl ¥ OCHOBHBIC HampaBieHuss MakpodBostouuu (A.H.
CeeprioB). Ilytm  jmocTikeHus ~ OMONOTMYECKOro  mporpecca:  apomopdos,
uaMoananTanus, ooOImias JereHepanus. MeToabl H3ydeHHs MaKpO3BOJIONUU. 3aKOH
3apozsimeBoro cxonacta (3akon K. bapa). buorenernueckuit 3akon (9. I'ekkens, .
Miromep). O61ure 3aKOHOMEPHOCTH (TIPaBUIIa) BOIOIHH.

IIpakTHYeckue 3aHATHS:

OK 02

Tema 3.4.
Bo3HukHoBeHue U
pa3BUTHE )KU3HM HA
3emure

OcHoBHoOe coiep:xaHue

1

I'unoTe3bl ¥ Teoprun BOZHUKHOBEHUS J)KU3HU HA 3eMile: KPEallnOHU3M, CaMOIIPOU3BOJIbHOE
(crioHTaHHOE) 3apOXkJeHHe, CTAIMOHAPHOE COCTOSHHUE, MaHcnepMmus, 6uomos3. Hauano
opranudeckoil sBomonuu. [losiBieHHE TEpBBIX KIETOK. OBOJIONUS MeTaboIMu3Ma.
Opomronust  nepBbIX  KieTok. [lpokapuorsl u  sykapuoTsl.  IIpoucxoxneHue
MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX LIAPCTB 3yKapuoT. OCHOBHBIE
Y4epThl IBOJIIOLIMU PACTUTENBHOTO MUpa. OCHOBHBIE YEPTHI IBOJIIOLIMU )KUBOTHOTO MUDA.

HpaRTuquKne 3aHATHA:

OK 02
OK 04




OcCHOBHOE cojiepKaHme 4 OK 02

Tema 3.5. 1 | AuTponosorus — Hayka o 4yenoBeke. CUCTEMAaTHYECKOE N0JI0KEHUE uenoBeka. CX0lICTBO 2 OK 04

IIpoucxoxxaenue 4eJloBE€Ka C JKUBOTHBIMU. OTiInuMsl 4YelloBEKa OT KHUBOTHBIX. lIpsAMoxoxneHue u
yeJioBeKa — KOMIUIEKC CBSI3aHHBIX C HHUM [pU3HAaKoB. Pa3BUTHE TOJOBHOTO MO3ra M BTOpPOM
aHTpoOIoreHe3 CUrHajgbHOW cucteMbl. COOTHOLIEHHE OWOJIOITMYECKUX U COLMAIbHBIX (DaKTOpPOB B
anTponioreHe3ze. OCHOBHBIE CTaJIMM AHTPOIIOTEHEe3a. J[pHonUTEeKH — MpeIKu YeoBeKa U
4eJ10BeK000pa3HbIX 00e3bsiH. [IpoToaHTpoNn — MpeIecTBeHHUK YesloBeKa. ApXaHTpOIl —
npeBHemmi yenoBek. Ilameoantpon — npeBHUM uenoBek. HeoanTtponm — denoBek
COBPEMEHHOI0 THUIA. OBOJIOLMS COBPEMEHHOIO 4elloBeka. YemoBedyecKue pachl.
OcHoBHBIE OONBLIME pachl: €BpoleouHas (eBpas3uiickas), Herpo-aBCTpajIoOuaHas
(3kBaTOpHasNbHasA), MOHIOJIOMJIHAs (a3MaTCKO-aMEepUKaHCKas). Bpems u  mecto
BO3HHMKHOBEHUS 4Y€JI0OBEUECKUX pac. EAMHCTBO YenoBeuecKHx pac.
IIpakTH4eckue 3aHATHS: 2
1 | Teopernueckne acneKThl FBOIIOIMHU )KU3HU HA 3eMIle.
Pa3znea 4. Dxosorus 26 OK 01, OK 02
OK 07,TIK 2.3
IIK 1.6
Tema 4.1. OcHOBHoOE cojiep:KaHue 2 OK 01
JKOJ0THYeCcKue 1 | Cpenpl  OOWTaHUS  OpPraHU3MOB:  BOJHAs, HAa3eMHO-BO3IYIIHAs, IOYBEHHAsd, 2 OK 07
(paxTOpBI M CpeabI BHYTpHOpraHu3MeHHas.  DHU3MKO-XMMUYECKHE  OCOOCHHOCTH  Ccpel  OOUTaHus
KU3HU opranu3moB. [Ipucrocobnenus OpraHM3MOB K KM3HM B pa3HbIX cpenax. [lonsrtue
skonoruueckoro (akropa. Knaccudukanums skonormueckux Qaxrtopon. [IpaBuio
muanmymMma FO. Jlubuxa. 3akon tonepantaoctu B. Hlendopaa.
IIpakTn4yeckue 3aHATHUS:

Tema 4.2. OcHoBHOE coaep:kanne 6 OK 01
Honynsiuus, 1 | Okosmoruueckass XapakTepUCTHKAa BUAA U MOMYJSIIUU. OKOJOTHMYECKas HMIIA BHJA. 2 OK 02
coo01ecTBa, DKOJIOTHYECKHE XapaKTEepUCTHKH monmyssinuu. CoolIecTBa U 3KocucTeMbl. bruonenos u OK 07
JIKOCUCTEMbI ero crpykrypa (B.H. CykaueB). CBs3u Mex 1ty oprann3Mamu B OuoneHose. CTpyKTypHBIE

KOMITOHCHTBI 3KOCHUCTCMBI: IPOAYLICHTBI, KOHCYMCHTEI, pCAYUCHTHI.




2 | KpyroBoport BeIecTB 1 MOTOK HEPTUH B dKocucTeMe. Tpoduueckue ypoBHH. 2
AHTpOIIOTEHHBIE ~ YKOCHUCTEMBI.  ATPOIKOCUCTEMBL.  OTIMYUS  arpo’KOCHCTEM  OT
OnoreorneHo30B. YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHCTEM.

IIpakTnyeckue 3aHATHUS: 2

1 | PemieHne mpakTHKO-OPUEHTHPOBAHHBIX PACUCTHBIX 33JaHHUU IO MEPEHOCY BELIECTBA U 2
JHEPrHU B SKOCHCTEMaX C COCTaBJICHHE TPOPUYECKUX Lemeld W MUpaMua OHOMACCHl H
SHEPTHUH.

Tema 4.3. OcHoBHOe conepxxanue 2 OK 01
Buocdepa - 1 | buocdepa — xuBasg obonouka 3emnu. PazButue mpenacraBneHuil o 6uocdepe B Tpynax OK 02
riodanbHast B.U. Bepnaackoro. O6mactu 6uocdeps! u e€ cocran. XKuBoe BemecTBo 6Mochepsl U ero OK 07

IKOJIOTHYeCKast ¢byHKIMU. 3aKOHOMEPHOCTH CyllecTBOBaHMA Ouocdepsl. OcobeHHOCTH Onocdepsl Kak
cucreMa rno0anbHOM sKocucTeMbl. JlMHaMudeckoe paBHOBecue B Ouocdepe. Purmudnocts
sBiIeHUN B Ouocdepe. KpyroBopoTsl BemecTB 1 OMOreoOXuMUYECKUE IUKIIbL. [ obanbHbIe

HKOJIOTHYECKHE TPOOIEeMbl COBPEMEHHOCTH U ITyTH UX PEIICHHUS.

IIpakTnyeckue 3aHATHUS: 2

Tema 4.4. OcHoBHOE coaep:kaHue 4 OK 01

Biusinme 1 | AHTpomoreHHble BO3IeHCTBUS Ha Ouoctepy. 3arps3HEHUs Kak BHJ aHTPOINOTEHHOTO 2 OK 02

AHTPONOT eHHBIX BO3JCUCTBUS (XUMMUYECKOE, (U3UUECKOe, OMOIOrMYecKoe, OTXOJAbl MPOU3BOACTBA U OK 04
¢paxTopos Ha notpeOienHus). AHTpPONOreHHblE BO3JEHCTBHS Ha artMmocdepy. BoszneiictBus Ha OK 07
onocgepy rugpocdepy (3arps3HEHUST W MX HWCTOYHMKH, HUCTOIIEHUS Bon). BosneiictBus Ha MK 2.3
mutocdepy  (merpagamms IOYBBI, BO3JCHCTBME Ha TOpPHBIE TIOPOAa, HEApa).
AHTpOTIOTEHHBIE BO3JICHCTBHSI Ha OMOTHYECKHE cOOOIIecTBa (Jieca M pacTUTEIbHBIC
COOOIIECTBA, )KUBOTHBIN MUD).

2 | CoxpaHeHue NPUPOAHBIX PECYPCOB CBOETO PErMOHA IPOKUBAHMUS. 2

Tema 4.5. OcHoBHOE coaepkaHue 12 OK 02

Bausinue OK 04

OK 07

COINAJIBbHO-




IKOJIOTHYECKUX 1 | 3nopoBbe u ero cocrapisromue. OaKTOpPbl, MOJTOKUTEIBHO U OTPUIATEIHHO BIHSIOIINE 1K 1.6
¢paxTopos Ha Ha OpraHu3M 4eloBeKa. BpeHbple MPUBBIYKY: MTOCIEACTBUS U poduakTuka. [Ipodiema
310pPOBbE YeJI0BeKa TEXHOT'€HHBIX BO3JIEHCTBUI Ha 3/10pOBbE YeNIOBEKa (3JIEKTPOMArHUTHbIE MOJs, ObITOBas
XUMUs, U30BITOYHBIC IIyMBI, paguanvs W T.M.). Anantamnus OpraHU3Ma 4YesoBeKa K
(hakTOpaM OKpYy >Karomen cpeIbl. 3alUTHBIE MEXaHU3MbI OpTaHU3Ma YeJI0BeKa. 3I0POBbE
1 paboTOCIIOCOOHOCTD.
2 | Ilpunmunel  GopMmupoBaHUsl  370poBbecOeperatoniero  noseneHus.  Duznueckas
aKTUBHOCTb U 3/I0POBBE.
IIpakTnyeckue 3aHATHUS:
1 | Onpenenenue CyTOYHOTO palioHa MATAHUS.
2 | Co3nanue MHAMBUAYATBHON MAMATKH IO OPTaHU3AIIMN PAIIMOHAIEHON (PU3NIECKOM
AKTUBHOCTH.
IIpodeccuonaibHO-OpMEHTHPOBAHHOE CO/IEP:KAHME
1 | Bausaue abuotuueckux pakTopoB Ha YesioBeKa (HU3KHUE U BHICOKHE TEMIIepaTyphl)
2 | TeopeTnueckue aceKThl SKOJIOTUH.
IIpodeccuonanbHO-OpHEHTHPOBAHHOE COlep KaHue (CoiepKaHue MPUKJIATHOI0 MOIYJIsI)
Pazgen S. buoJsiorusi B ;Ku3Hu OK 01
OK 02
OK 04
IIK 2.3
[IK 2.4
Tema 5.1. OcHoBHOE coaep:kaHne OK 01
buorexHoJsiornu B 1 | buoTtexHonOrHs Kak HayKa W TPOW3BOACTBO. OCHOBHBIC HANpAaBJICHUS COBPEMEHHON OK 02
JKI3HH KAXKIO0r0 onorexHosoru. Mertonsl OunorexHOJOTHU. QOOBEKTHI OMOTEXHOJIOTHH. JTHKA OK 04
OMOTEXHOJIOTMYECKUX M TeHeTHMYeCKUX 3KcrmepuMeHTOB. I[IpaBuia moucka M aHanmsa I;IIII<< 221

OMOPKOJIIOTHYECKON MHGPOpPMAIUU U3 PA3NUYHBIX MCTOYHUKOB (HayuyHas W y4eOHO-
Hay4Has JIUTepaTypa, CpeacTBa MaccoBoi MHGopMaruu, cetb IHTEpHET U 1pyrue).

IIpodeccHoHATbLHO-OPHEHTHPOBAHHOE COAEPIKAHUE MPAKTHYECKOI0 3aHATHS:

1 | Keiicel Ha aHanu3 uHGOpPMAIMM O HAYYHBIX TOCTIKEHUSX B O0JACTH TEHETHUYECKUX




| TCXHOHOFHﬁ, KJIETOYHOH HHXCHCPHH, ITUIICBBIX OMOTEXHOJIOTHH.

OcHoBHOE coaepkaHue 4 OK 01
Tema 5.2. IIpo¢eccnona/IbHO-OPHEHTUPOBAHHOE CO/IEPKAHNE IPAKTHYECKOI0 3aHATHS: OK 02
ConuanabHo- 1 | DThueckue acmeKThl Pa3BUTHS OMOTEXHOJIOTHMH M NMPUMEHEHUE WX B KU3HHM YEJIOBEKA, 2 OK 04
3THYECKHe acTeKThI MOVCK Y aHAJIN3 HH(DOPMAIIMK U3 PA3INIHBIX HCTOYHHUKOB. K23
OuoTexHoJIOrHii 2 | Bammra xeiica: IlpeacTaBieHue pe3ysibTATOB pEIICHUS KEHCOB (BBICTYIUIEHHE C 2
Mpe3eHTAaINeH )
Pa3jen 6. Buodkosornueckue uccjae10BaHUs 10 OK 01
OK 02
OK 04
OK 07
Tema 6.1. OCHOBHOE CO/lep:KaHue 2 OK 01
OcHoBHBIE METOABI 1 Hayunsiii meTon. Metoibl OMOIKOIOTHYECKUX MCCIIENOBAHUI: IOJIEBLIE, Ha60paTOpHBIe, 2 OK 02
010IKOTOrHIECKHX AKCIEPUMEHTAIbHbIE. MOHUTOPHUHT OKPY’KAOIIEH CPEbl: JIOKAIbHBINA, PETHOHAIBHBIN 1 OK 04
ncc/e10BaHui rio0anpHeIA. MeTonbl ToucKa, aHanu3a U 00paboTku HMH(pOpMAIMH O TMPOEKTE B OK 07
Pa3IMYHBIX UCTOYHUKAX.
IIpakTnyeckue 3aHATHUS:
Tema 6.2. OCHOBHOE CO/lep:KaHue 8 OK 01
buoskosiornyecknii | [IpakTnueckue 3aHATHSA: 2 OK 02
IKCHePUMEHT 1 | O630p TeM y4eOHO-HCCIIeIOBATEIbCKUX MPOESKTOB. Kax1as rpymma BeIOUpaeT OJIUH U3 SE 8‘7‘

BapUaHTOB y4e€OHO-UCCIIEI0BATENBCKUX IPOEKTOB!
1. Ouenka kauecTBa aTMOC(HEPHOTO BO3LyXa
2. OrueHka Ka4ecTBa IOYB METOA0M (PUTOTECTUPOBAHUS
3. OueHka KauecTBa BOJl IOBEPXHOCTHBIX BOJOEMOB 110 OPTraHOJIENTHYECKUM U
(U3NKO-XUMHUYECKUM CBOICTBaM
Bnusinue ITAB Ha pocT 1 pa3BUTHE CEMSIH BBICIINX PACTEHUI
5. BuusHMe coneBOro 3arpsi3HEHUs Ha pOCT U PAa3BUTHE CEMSH BBICUINX PaCTEHUN

Hepebzﬁ aman 6blnoJIHeHUA npoekma.




O6ocHOBaHME aKTyaJIbHOCTH BBIOpaHHOI TeMbl. BolsiBneHHe npoOieMbl UcCaeI0BaHus,
dhopmynupoBaHue runoTe3bl. BRIOOp METOI0B MCCIIeTI0BaHNS.

OcHoOBHOe cofiepKane: 4

1 | Bmopoii sman evinonnenuss npoexma. MOAr0TOBKA HEOOXOAMMOM MTOCYIBI M MaTepraia 2
JUTSE OKCTIEPUMEHTA, POBEICHNE SKCIIEPUMEHTA, TICPUOUYECKAs TIPOBEPKA TCUCHUS
JKCTIepUMEHTa/ cOOp MaTepuala B BRIOpaHHBIX TOYKAaX 0TOOpa mpoo

2 | Tpemuii sman @vlnonHeHUss npoekma. TMOTydYeHHe IePBUYHBIX IKCIIEPUMEHTATLHBIX 2
AAaHHBIX, ITIPOBCACHUC CTaTUCTUYCCKOU 06pa6OTKI/I MOJIYUYCHHBIX JaHHBIX

IMpakTyeckue 3aHATHS: 2

1 | 3ammuTa npoexra. [IpeacraBnenue pe3yabTaTOB BHINOTHEHUS YUEOHO- 2

HCCIICAOBATCIILCKUX ITPOCKTOB.

IIpomexyTounas arrectanus (JK3aMeH)

Bcero: 120




4. YCJOBUS PEAJIN3AIIMA OBIIEOBPA3OBATEJIBHOM IUCITATLIAHBI

4.1 TpedoBaHusl K MUHMMAJbLHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecre4yeHnI0

Peanu3anus 061eodpa3zoBaTeIbHON TUCHUIUIMHBI TPEOYeT HATNUHs:
y4yebHoro kabunera bronorumn
nabopaTopuu

ObopynoBanue ydeOHOro kabuHera: MebOenb, JOCKa, Mel, HarisgHble TO0CcoOus
(KOMIUIEKTHI Y9eOHBIX TaOJIUIL, JIAKATOB).

TexHuueckue cpeacTtBa OOYYEHHs: KOMIBIOTED C YCTPOHCTBAMH BOCIIPOU3BEICHHS
3ByKa, MyJIbTUMEUA-IIPOEKTOP C SKPAaHOM

Ob6opynoBanue 1abopatopuu U paboOYUX MecT Ja0OpaTOpUU: MHKPOCKOIIBI, TOHOMETD,
nabopaTopHasi mocyaa (MpOOWPKH, TOJCTABKU I MPOOMPOK, IMUHIIETHI, MECOK, CTYNKH C
MIECTUKAMH, IIPEIMETHBIE U NTOKPOBHBIE CTEKJIA, CTEKJISTHHBIE MAJI0OYKH, IIPENapOBaAJIbHbIE UIJIbI,
¢bunbTpoBasibHasg Oymara (canderku), cTakaHbl) TMUIIEPTOHUYECKHI pacTBOp XJIOpHA HaTpHs,
3%-HbIil pacTBOpP MEPOKCHAA BOAOPOAA, PACTBOP HojAa B HOAMCTOM KalluH, TIIMLEPHUH, KIyOHH
KapToders, JIUCT 3J10/1er KaHAJCKOM, Tof pssOMHBI OOBIKHOBEHHOM (PAOMHBI WIIM TOMATa), JTyK
penyaThlii, pa3BeCHHBIE B BOJIE APOXKIKH).

4.2 UndopmanuoHHoe odecriedeHne 00yueHust

Ilepeuenp pexomMeHAyeMbIX yuyeOHBIX W3aHul, HTEepHET-pecypcoB, AONOJHUTEIBHON
JIUTEPATypBI

OcCHOBHbBIE HCTOYHHMKH:

1. Bbuomorus. 10 kmacc (6a30BBIi YPOBEHB): YYCOHUK I CPETHETO 00IIero oopasoBanus /
B.B.[laceunuk, A.A.Kamenckwmii, A.M. PyOmoB ; mom oOmei penakunuerr B.B.
[Taceunuka. — 4-e uzn. — Mocksa: [Ipocsemenne, 2022. —223c.

2. bwuomnorus. 11 knacc (6a30BbIi YPOBEHB): YUSOHUK JJI CPEIHETO 00IIero oopa3oBaHus /
B.B.ITaceunuk, A.A.Kamenckuii, A.M. PybuoB ; mox oOumeil penakiueit B.B.
[Taceunuka. — 4-e n3n. — Mocksa: [Ipocsemenue, 2022. —272c.

3. buomnorus. buonornyeckue cucrembl u mporecchl. 10 kmace (yriayOJIeHHBIH YpOBEHB):
y4eOHUK s cpemHero obmero obpasoBanus / A.B.Tepemos, P.A. IletpocoBa.— 14-¢
n3a. — MockBa: MHemo3uHa, 2023. — 339c.

4. buonorus. buomornueckue cuctemMsl U mpouecchl. 11 kmacc (yriayOJeHHBIM YpOBEHB):
y4eOHHK JUIsi cpenHero odmero oopasoanusi / A.B.Tepemos, P.A. TletpocoBa .— 14-¢
n3a. — MockBa: MHemo3uHa, 2023. — 400c.

HOHOJ’[HHTGJ’ILHBIC HCTOYHUKMU:

1. buonorusa. 10-11 kmacc (yriayOJeHHBIM ypOBEHb): Yy4e€OHUK IS CPEIHEro OOIIero
obpazoBanus / B. H. Apsirun [u ap.]; mox obmeii penakmueit B. H. Speiruna. — 2-e u3g.
— Mocksa: UznarensctBo FOpaiit, 2022.

2. O6yxoB, . K. bwuonorus: kneTtku u TKaHU: ydeOHOe mocoOue Il CpEeaHEro
npodeccuonanbHoro obpazosanus / JI. K. OOGyxos, B. H. Kupunenkosa. — 3-e u3fm.,
niepepad. u gorn. — Mocksa: U3narensctBo FOpaiit, 2022. — 358 c.



10.

Buonorus: yueOHUK U MPAKTUKYM Uil CpeiHero npodeccruonansHoro odpasosanus / B.
H. Speirun [u ap.]; nmon penakmuedn B. H. Speiruna. — 2-e u3ng. — Mocksa:
W3narensctBo FOpaiit, 2022. — 378 c.

Tewtnop . buonorus: 8 3 1. T. 1 / 1. Tewinop, H. I'pun, V. Crayt; nox pen.P. Conepa ;
niep. 3-ro anr. u3a. — 14-e u3a. —M. : JlabopaTtopus 3Hanui, 2022 — 454 c.

[TaBnoBa, E. N. Dkojorus: y4eOHUK U TMPAKTUKYM JUIsI CPEAHETO MpodhecCHOHATBLHOTO
obpazoanus / E. U. I1aBnosa, B. K. HoBukoB. — Mocksa: U3narensctBo IOpaiit, 2022.
— 190 c.

Epemuenko, O. 3. buomorus: yuenue o Oumocdepe: yuebHOe mocoOue sl CPeaHETO
npodeccuonanbHOro obopazosanus / O. 3. Epemuenko. — 3-e u3z., nepepad. u mom. —
Mocksa: UznarensctBo FOpaiit, 2022. — 236 c.

bmunos, JI. H. Dxonorus: yueOHOe mocoOue sl CpeaHero MpoQecCHOHAIBHOTO
obpazoanus / JI. H. baunos, B. B. [lonskoBa, A. B. Cemenua ; oz o01miei pepaxkiyein
JI. H. biiunoBa. — MockBa: M3narensctBo FOpaiit, 2022. — 208 c.

Bbproxans, @. @. [Ipombinnennas sxonorusi: yueonuk / @.®. bproxans, M.B. I'padkuna,
E.E. CnoOusakoBa. — MockBa: POPYM: UHDOPA-M, 2022. — 208 c.

HecmenoBa, H. H. DOxkosorusi uenoBeka: Yy4eOHHMK M TPAKTUKyM Ui CPEIHEro
npodeccuonansHoro obpazopanus / H. H. HecmemoBa. — Mocksa: M3mareiascTBO
Opaiir, 2022. — 157 c.

buonorus mis mpodeccuit u crienMaTbHOCTEH TEXHHUYECKOTO M €CTECTBEHHO-HAYYHOTO
npoduiei: ydyeOHWUK I CTyA. YYpexkXIAeHuH cpea. mpod. obOpaszoBanus / B. M.
Koncrantunos, A. I'. Pe3anos, O. E. ®aneeBa; nox pea. B. M. Koncrantunosa. — M. :
W3narenbckuii neHtp «Akamemus», 2016/ — 336 c.

HNuTepHeT pecypcesbl:
buonorus. 10-11 xmacc (yrayOneHHBI ypOBEHB): y4€OHHUK ISl CpPEOHEro OO0IIero

obpazoBanwus / B. H. Apsirun [u ap.]; mox obmeit penakmueit B. H. Speiruna. — 2-e u3g.
— Mocksa: UznatensctBo IOpaiit, 2022. — 357 c. — (Hapoagnoe npocsemieHue). —
ISBN 978-5-534-15630-0. — Texkct: amekTponHbIii // OOpa3oBaTenbHas miatdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/509241

Oo6yxo, . K. buonorus: kineTku u TKaHU: Yy4yeOHOe TmocoOHMe [UIsi CpPEIHEro

npodeccuonanbHoro obpaszosanus / JI. K. O0yxos, B. H. Kupunenkosa. — 3-e u3n.,
nepepad. u gon. — MockBa: MzpatensctBo FOpaiit, 2022. — 358 c. —
(ITpoeccuonansroe  obpazoBanme). — ISBN  978-5-534-07499-4. —  Tekcr:
anexkTpoHHbld  //  OOpaszoBatenbHas miarpopma FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/494034

buonorus: yaeOHUK ¥ TIPaKTUKYM T cpeHero mpodeccruonanbHoro oopasopanus / B.
H. Spsirun [u ap.]; mox penakuueir B. H. Speirmna. — 2-e u3a. — Mocksa:
WznarensctBo KOpaiir, 2022. — 378 c¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN

978-5-534-09603-3. — TexkcT: snexTpoHHbI // OOpa3oBarenbHas riargopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/489661


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

5. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHH S 00111e00pa30BaTeIbHOM

AUCHUIIIIMHBI

KOHTpO.TH) U OHCHKA PACKPbLIBAIOTCA YCPC3 JUCHUIINIMHAPHBIC PC3YJIbTAThI,

YCBOCHHBIC 3HAHHA U HpI/IO6pCTCHHLIe CTYACHTaMH YMCHHA, HAIIPABJICHHBIC Ha

dhopmupoBaHHUe O0ITUX U MPO(PECCHOHATBHBIX KOMITCTCHITUH.

Oomas/npodeccuoHaabHas Pa3zngen/Tema THIl OEHOYHBIX MEPONIPUATHIA
KOMIIETECHIIUA
Paznen 1. Knerka — KonTponbHas padbora
CTPYKTYpPHO- “MouteKyJIIpHBIN yPOBEHb
(pyHKUMOHA/IbHAS €IUHULIA | OpraHu3allliu )KUBOTO”
KHBOT0
OK 02 Tema Nel.1. 3anonHeHne TabIuIlbI C
buonorus xak Hayka ONHMCAaHUEM METOJIOB
MUKPOCKOIIHPOBAHUS C UX
JIOCTOMHCTBaMH U
HEJOCTaTKAMHU.
3anonnenue Tabauisl «Briag
YUEHBIX B Pa3BUTHE OMOIOT UM
OK 02 Tema Nel.2. 3anoyiHEeHUEe CPAaBHUTEIILHON
OO01mast xapaKTeprucTHKa TaOJIMIIBI CXOICTBA M PA3TNIHIA
KU3HU JKUBOT'O U HE KUBOTO
OK 01 Tema Nel.3. OpOHTAIBHBIN OIIPOC
OK 02 buonoruuecku BakHble [TonroToBka yCTHBIX COOOILIEHHIA
OK 04 XMMHUYECKHUE COEAUHEHNUS C Ipe3eHTanuen
BrinosiHeHue u 3amura
1a00paTOPHBIX PaboOT:
«Onpenenenue Buramuta C B
MPOJIYKTaX MUTAHUSD,
«I'unpopunbHO-rUApOodHOOHBIE
CBOICTBa JIUIIUIOB
OK 01 Tema Nel 4. OueHuBaemasi JUCKyCCHUS 1O
OK 02 CrpykrypHO- BOIIPOCAM JIEKIIUH
OK 04 (byHKIMOHATTbHAS PazpaboTka MEHTaTbHON KapThl

opraHu3anus KJICTOK

0 KJIaCCU(UKAIIUU KIICTOK U HX
CTPOCHHIO Ha MPO- U
JYKaApUOTHYECKHX H 10
apcTBaM B MUHU IpyMmax
Brinonnenue u 3amura
1ab0opaTOpPHBIX PaboT:
«Ctpoenue KIeTku (pacTeHus,
YKUBOTHBIE, TPUOBI) U KIIETOYHBIE
BKJIFOUEHUS (Kpaxmall,




KapOTHUHOUIbI, XJIOPOTIACTBI,
XPOMOILUIACTBI)»,
«IIpoHumaeMocTb MEMOpaHbI
(ny1a3mMonu3, JemIa3Momu3)»

OK 01 Tema Nel.5. OpOHTAIBHBIN OIIPOC
OK 02 CrpykTypHO- Pazpabotka rioccapus
¢byHkuroHanbHbIe pakTopsl | Pernenue 3agad Ha onpeneneHue
HaCJIEZICTBEHHOCTH N0CJIEI0BATEIbHOCTH
HYKJICOTUIOB
OK 01 Tema Nel.6. OpoHTaTBHBIN OIPOC
OK 02 [Iponieccel MaTpUUHOTO Tect «lIponeccsr MaTpU4HOTO
CHHTE3a CUHTE32»
Pemenue 3anau Ha onpeeneHue
MOCJIEeI0BATEIbHOCTH
aMHHOKHCIIOT B MOJIEKyJie Oenka
Pemenue 3anau Ha onpeneneHue
10CJIEI0BATEIbHOCTH
aMUHOKHCIIOT B MOJIEKYJIe Oenka
B Clly4ae U3MEHEHUS
MOCTIeI0BaTeIbHOCTH
nykieoruaos JJHK
OK 02 Tema Nel.7. OpPOHTAIBHBIN OIIPOC
OK 04 Hexnerounsle popmsl ku3Hu | [ToAroTOBKa YCTHBIX COOOIICHHIA
C mpe3eHTanuel (BUpyCHbIE U
OakTepuaabHbIC 3a007I€BaHNUS.
OO01m¥e MPUHIHIIBI
UCIIOJIb30BaHUS JIEKaPCTBEHHBIX
BeniecTB. OCOOEHHOCTH
MIPUMEHEHHUS aHTHOMOTHUKOB)
OK 02 Tema Nel.8. OpoHTaTBHBIN OITPOC
OOMeH BelecTB U 3anonHeHne CpaBHUTENHLHON
MpeBpallleHNe SHEPTUH B TaOJIMIIBI XapaKTEPUCTUK TUIIOB
KJIETKE oOMeHa BeIeCTB
OK 02 Tema Nel 9. OO6cysxaeHue mo Bompocam
OK 04 JKn3HeHHEBIN UK KIIETKH. JIEKITAHN
Muro3. Meiio3 Pa3paboTtka neHTBI BpeMeHU
KU3HEHHOTO LIUKJIa
Pazgen 2. Ctpoenue n Konrtponbnas padora "CtpoeHue
¢yHKIuM opranuszma 1 GYHKIIMHM OpraHn3Ma’”
OK 02 Tema Ne2.1. OuenuBaemas IMCKYCCHs
OK 04 CtpoeHue opranusma Pa3paboTka MEHTAIBHOW KapThI
IK 3.3 TKaHEH, OPraHOB U CUCTEM

OpraHOB OPraHU3MOB (pacTeHus,
YKUBOTHBIE, YEJIOBEK) C KPAaTKOU




XapaKTePUCTUKON MX PYHKIUI
[ToaroroBka m mpezcTaBiIeHHE
YCTHBIX COOOIIEHUI ¢
Ipe3eHTaluen (MMMyHHTET,
MH(EKIIMOHHBIC 3200JICBaHHUS,
SMUIEMHUH, BaKLIMHALINSA)

OK 02 Tema No2.2. @poHTaTBHBIN OITPOC
IK 3.3 @opMBI pa3MHOKEHUS 3arnosHeHHe TaOIHUIIBI C KPATKON
OpraHu3MOB XapaKTepUCTUKON U IpUMepamMu
(hopm pa3sMHOXKEHHS OPTaHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka JeHTbI BpEMEHH C
OK 04 OHTOreHe3 KUBOTHBIX U XapaKTEPUCTUKOM 3TAIoB
YeJoBeKa OHTOT'€HE3a OTAEJIbHOM IpymnIoi
YKUBOTHBIX U YEJIOBEKa IO
MUKpOTrpyTnam
Tect/ompoc
OK 02 Tema Ne2.4. CocraBiieHH€ KU3HEHHBIX
OK 04 OHnToreHes pacreHuit LIUKJIOB PACTEHUI 1O OTAeNIaM
(MOXOBH/IHBIE, XBOILIEBUIHBIE,
NarOpOTHUKOBU/IHBIE,
TOJIOCEMEHHBIE,
HOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pazpabotka rioccapus
OCHOBHbIE TOHATUS Tect
TEHETUKU
OK 02 Tema Ne2.6. OpPOHTAIBHBIN OIIPOC
OK 04 3aKOHOMEPHOCTH TecT 1o Bompocam JIeKIUU
K 3.3 HacJeI0BaHUs Pemenue 3agau Ha onpeneieHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIE/ICTBEHHBIX IPU3HAKOB IIPU
MOHO-, -, TIOJIMTUOPUTHOM U
aHAJIM3UPYIOIIEM CKPELIMBAHU,
COCTaBJIEHUE TeHOTUITMYECKUX
CXEM CKpELUBaHMs
OK 01 Tema Ne2.7. Tecr
OK 02 B3anmopencTeue reHoB Pa3pabotka rioccapus
K 2.3 Pemenue 3anay Ha onpeneneHre
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX IPU3HAKOB IIPH
Pa3IUYHbIX TUIIAX
B3aMMOJICHCTBHSI TEHOB,
COCTaBJIEHUE F€HOTUITMYECKUX
CXEM CKpELBaHUs
OK 01 Tema Ne2.8. Tecr
OK 02 CuernuieHHOe HaclleJOBaHHUE Pa3pabotka rioccapust




K 2.3

IIPU3HAKOB

Pemenue 3ala4 Ha OIIPCACIICHUC
BCPOATHOCTU BO3BHUKHOBCHUA
HACJICACTBCHHBIX IPHU3HAKOB IIPU
CICTIJICHHOM HacCJICAOBAaHUU,
COCTaBJICHUEC T'CHOTHUITMYCCKHNX
CXEM CKpCUIMBAHUA

OK 01
OK 02

Tema Ne2.9.
I'eneTuka nmona

Tect

Pa3pabotka rioccapus
Pemenue 3anay Ha onpeneneHne
BEPOATHOCTH BOZHUKHOBEHUS
HACJICICTBEHHBIX TPU3HAKOB,
CICIUICHHBIX C ITOJIOM,
COCTaBJICHHE T€HOTHUITHYECKUX
CXEM CKpGHlI/IBaHI/ISI

OK 01
OK 02

Tema Ne2.10.
['eHeTnKa yenoBeka

Tect

Pa3pabotka rioccapus
Pemenue 3a1a4 Ha onpeiesieHNe
BEPOATHOCTH BOZHUKHOBEHUS
HaCJIE/ICTBEHHBIX TPU3HAKOB,
UCIIOJIb3YSI METO/Ibl TeHETHKHU
YyeJIoBeKa, COCTABICHHE
TCHOTHUIIMYECKUX CXEM
CKpEIIMBaHUS

[ToaroroBka yCTHBIX COOOIICHMI
C TIpe3eHTalneN 0
HACJEICTBEHHBIX 3a00JIEBaHUIX
JeJIOBeKa

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

Tect

Pemenue 3a1ay Ha onpeneneHne
TUIa MyTalluy OpH 1epegaye
HACJIEICTBEHHBIX ITPU3HAKOB,
COCTABJICHUEC I'CHOTUIINYCCKUX
CXEM CKpEIIMBaHUS

OK 01
OK 02

Tema No2.12.
Cenexuusi OpraHu3MOB

Tect

Pa3paboTtka rioccapust
Pemenue 3anau Ha onpeeneHue
BO3MO>KHOTO BO3HUKHOBEHUS
HACJIE/ICTBEHHBIX TPU3HAKOB 110
CEJICKIINH, COCTABIICHUE
TC€HOTUIINYCCKUX CXEM
CKpEIUBaHHUS

Pa3neu 3. Teopus
IBOJTIOLMH

KonTponbhas padbora
“TeopeTnueckue aCieKThI

2

JIBOJIIOLIAY KU3HU HA 3emiie’

OK 02

Tema 3.1.

DpoHTAIBHBIN OITPOC




OK 04

Hcropus 5BONIOIIMOHHOTO

Pa3paboTka IeHTbl BpeMeHU

yUeHUS Pa3BUTHS HBOTIOLIMOHHOTO
YUeHUS
OK 02 Tema 3.2. ®poHTaTBHBIN OMPOC
MuKpOoIBOTIOIHS Pazpabotka rioccapus
TEPMUHOB
OK 02 Tema 3.3. OueHuBaemasi JUCKyCCHUs
Makpo3Bostonus Pa3pabotka rioccapus
TEPMUHOB
OK 02 Tema 3.4. OpOoHTATBHBIN OMPOC
OK 04 Bo3HuKHOBEHUE U pa3BUTHE [TonroToBka u npecTaBicHUE
KU3HH Ha 3emMJie YCTHOTO COOOIIEHUS U JICHTHI
BpEMEHU BOSHUKHOBEHUS U
pa3BUTHS )KUBOTHOTO U
pacTUTEIBLHOTO MUpPA
OK 02 Tewma 3.5. OpoHTaTBHBIN ONPOC
OK 04 [Ipoucxoxaenue yenoBeka— | Pa3paboTka JIEHT BpeMEHU U
AQHTPONOTEHE3 MEHTAJIBHBIX KapT Ha BHIOOD:
“OBONIOIUS COBPEMEHHOTO
yesoBeka”, “Bpems u myTH
paccelieHus 4eaoBeKa 1o
mnanere”’, “BansHane
reorpaduueckoii cpeasl Ha
MOp(}OIOTHIO U (PU3HOTOTHIO
yenoBeka”, “UenoBeueckue
pacer”’, 00CyKIIeHue
Paznen 4. dxogorus KountpoabHnas padora
“TeopeTHyecKkue aCleKThI
IKO0JI0TUM”
OK 01 Tema 4.1. TecT mo 3KOJ0ruYeCcKUM
OK 07 Okonoruyeckue HakTopsl U (akTopaMm U cpeiaM KU3HU
IK 2.3 CpEIbl JKU3HH. OpraHu3MoOB
OK 01 Tema 4.2. CocraBiieHue cxeM KpyroBopora
OK 02 [Momynsiust, cooOrecTna, BEIIECTB, UCTIOJIB3YS MaTepHAIIbI
OK 07 9KOCHUCTEMBI JEKLUU
Pemrenne npaktuko-
OPHEHTHPOBAHHBIX PACYETHBIX
3a[aHUi 110 TIEPEHOCY BEIIEeCTBA U
9HEPIUU B SKOCHCTEMAX C
cocTaBlieHHE TPO(PUUECKUX LIeneit
Y TUpaMul OMOMACChl ¥ SHEPTUH
OK 01 Tema 4.3. OueHuBaemasi TUCKyCCHUs
OK 02 buocdepa - rmobansHas Tecr
OK 07 9KOJIOrMYecKas cucTeMa Pemenue npakTuko-

OPUCHTHPOBAHHBIX PACYCTHBIX




3a/1a4 Ha OIIPEICJICHHE TIOIIAAN
Haca)XJICHUM JJIS CHIDKCHUS
KOHIIEHTPALUH YIJIEKHCIOTO
rasa B arMmoc(epe cBoero
perruoHa Mpo>KUBaHUSA

OK 01 Tema 4.4. Tecr
OK 02 BimstHue aHTpONOreHHbIX Pewenne npaktuko-
OK 04 (akTopoB Ha Ouochepy OPUEHTUPOBAHHBIX PACUETHBIX
OK 07 3a/IaHHH 10 COXPAHEHHUIO
MPUPOJIHBIX PECYPCOB CBOETO
peruoHa IpPOKUBaAHUS
OK 02 Tema 4.5. OueHuBaemasi JUCKyCCHUs
OKO04 BnusiHue counanbHo- BrInosnHeHNs NpakTUUECKUX
OK 07 9KOJIOTUYECKHUX (DAKTOPOB HA | 3aaHMIA:
IK 1.6 3JI0POBBE YEIIOBEKA “Onpenenenye CyToO4YHOro
panyoHa muTaHus’,
“Cozmanne HHANBUIY ATbHON
MaMSATKH [0 OpraHu3aluu
panroHaTBHOM (PU3HUECKOU
AKTUBHOCTH
Brinmonnenue mabopaTopHoii
paboThI Ha BBIOOD:
"YMcTBeHHas
paboToCcriocoOHOCTR",
"Brnusiare abuotudeckux
(hakTOpOB Ha yenoBeKa (HU3KHE
Y BBICOKHE TEMIIEpATyphI)"
IMpogeccuonanbHo- 3amura Keiica: mpeicTaBlIeHNe
OPHEHTHPOBAHHO PE3YJIBTATOB PEIICHHS KEHCOB
cojiep:KaHue (BBICTYIIIEHUE C TPE3EHTALIUEN)
Pasznea S. buoJiorus B
KU3HH
OKO1 Tema 5.1 BrinosiHeHuE Kelica Ha aHAIU3
OK 02 buorexHonoruu B )Ku3Hu UH(POPMALIUU O HAYIHBIX
OK 04 KaXJI0TO TOCTW)KEHUAX B 00J1aCTH
IK 2.3 FeHETHYECKHUX TEXHOJIOTHH,
1K 2.4 KJICTOYHOU MH)XEHEPUH,
MUIIEBBIX OMOTEXHOJIOTHH (110
rpynmnam), npeacTaBieHue
pe3yIbTATOB PEIICHUSI KEHCOB
OK 01 Tema 5.2. ComuanbHo- Brimonnenue kelica Ha aHaIN3
OK 02 ITUYECKHE ACTIEKThI MH(OPMAIIMN O HAYIHBIX
g}lf 3‘; OHMOTEXHOIOTHUIA IOCTIKEHUSAX B 00J1aCTH

pa3BUTHsI OMOTEXHOJIOTHI U
IIPUMEHEHHUE UX B KU3HU




YEeJI0OBEKA, IOMCK U aHAJIU3
nH(OPMAIIUY U3 PA3TUIHBIX
VMCTOYHHKOB.

Pa3neu 6. Buoskosiornyeckue

[IpencraBneHue pe3yabTaToB

HCCJIeOBAHUS BBITIOJTHEHHSI Y4eOHO-

HCCIIEeIOBATENbCKHUX MTPOEKTOB
(BBICTYIUIEHHUE C TIPE3CHTAIHEN )

OK 01 Tema 6.1. @poHTaIBHBIN OITPOC

OK 02 OCHOBHBIE METOIBI

OK 04 OMOIKOIOTHUECKHUX

OK 07 HCCeI0BaHu

OK 01 Tema 6.2 Brimonnenue yuebHo-

OK 02 Bbuoskonormueckuit HCCIIEZI0BATENILCKOTO MMPOEKTa Ha

OK 04 JKCIEPUMEHT BBIOOP:

OK 07 1. OueHnka kayecTBa

aTMochepHOro Bo3ayxa

2. OreHka KauecTBa Mo4YB
METOZIOM (PUTOTECTUPOBAHUS

3. OreHka KayecTBa BOJI
MMOBEPXHOCTHBIX BOJJOEMOB I10
OpPTraHOJIENITUYECKUM U
(bU3UKO-XUMHUECKUM
CBOMCTBaM

4. Bnnsuue ITAB Ha pocT 1
pa3BUTHE CEMSH BBICIINX
pacreHui

5. BinusiHue COJIEBOTO
3arpsi3HEHUs Ha POCT U
pa3BUTHE CEMSH BBICIITUX
pacTeHuit




