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Pabouas mporpamma oGmeo6pasosarensuoil aucummumnsl OJln.13 Buonorus paspaGorana Ha
OCHOBE TpeOOBaHHIA:

— @efepanbHOrO roCYIapCTBEHHOTO OOPA30BATENBHOIO CTAHNAPTA CPENHEr0 OBIIEro

00pa3oBaHys YTBEpPXKICHHOTO NpukazoM MunoGpraykn Poccmm ot 17.05.2012 N 413
(3aperucTpuposano B Muniocte Poccun 07.06.2012 N 24480)(Penakuus ¢ H3MeHEHAIMH
or 12.08.2022N 732);

DeziepabHOIO rOCYIAPCTBEHHOTO 06Pa3soBATEILHOTO CTAHAAPTA CPEJHETO MPOdECCHOHATBHOIO
obpasosanus 1o crenuanbHocTa 49.02.01 Gusnyeckas KyIbTypa

C y4eToM:
npodHIIs noxyyaeMoro oGpa3oBaHHsI.

PEKOMEHJALAH 110 MONY4EHHIO CpejHero obimero o0pa3oBaHHs B MpeaenaX OCBOSHHS
o0pasoBatenbHON MPOrpaMMBbl CPeIHEro Mpo(ecCHOHANBHOTO 06pa3oBaHHs (IIHCHMO
JlemapramMenTa TroCynapcTBEHHOH MONHTHKH B cdepe cpelHero mpod)ecCHOHATBHOTO
obpasoBanus u npodeccHonanbHoro o6ygenns or 01.03.2023 Ne 05-592);
METOANYECKUX PEKOMEHIaIHH o COCTaBICHHIO pabounx IpOrpamMm
0011e06pasoBaTeNbHbIX THCIHIUIME ¢ yYeTOM [PO(eCCHOHANBHOH HANpPaBIeHHOCTH
nporpamMM  cpeaHero npodeccuonansHoro obpasosanus (IIIIKPC wu  IIIICC3)
paspaboTaHHBIX Ha 6aze [BIIOY PJI «KIITIK»

Pazpaborunk:

Kypamaromenosa JI A. npenonasarens xumun, 6uonorun [EIIOY PJI KITHK
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1. ACIIOPT PABOYEM ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHOMN JUCIHUATIIAHBI

1.1. Ob6aacTh NpUMEHEeHUs! IPOrpaMMbl

Pabouas mporpamma o011e00pazoBaTeIbHON JUCHUIUIMHBEL «bBHONOTHS) SBISETCS YacThIO
IIPOrPaMMBbI IIOATOTOBKHU CIIEIIHAIUCTOB CpeIHEro 3BEHA/IPOTrPaMMBI IIOATOTOBKU
KBaJIM(HUIIMPOBAHHBIX pab0OUNX U CIYXKAIIKX) MO CHenuanbHOCTU: 49.02.01 ®Ousnueckas KynbTypa.

ITporpamma o01eo0pa3oBaTenbHON TUCHUIUIMHBI «BHOTIOTHsDY MOXET ObITh MCIIOJb30BaHA B
npodecCHOHATIBHBIX ~ 00pa30BaTENbHBIX  OpPraHU3alUAX, pEATH3YIOIUX  00pa30BaTENIBHYIO
porpaMMy cpegHero oOmero oOpa3oBaHUS B Ipejaeiax OCBOEHHMsS MPOrpaMM IOATNOTOBKH
KBAJTM(HUIIMPOBAHHBIX pab0OUnX, CIIyKAIIUX U CHICIIUATUCTOB CPETHETO 3BEHA.

1.2. MecTo AMCUMIUVIMHBI B CTPYKType OCHOBHOH NPo(ecCHOHAILHON 00pa3oBaTeIbHOM
nporpammsbl (IINICC3/IITIKC3):

O6meoOpa3oBatenpHas nucnuiuinHa «buomorus» m3ydaercs B o01ieo0pa3oBaTeIbHOM
nukie yuyebnoro mana IIIICC3/IIIIKC3 na 0a3e ocHOBHOro ooOmero o0Opa3oBaHUS C
MOJTyYEHUEM CPETHETO 00IIero 00pa3oBaHusl.

O6meoOpa3oBatenpHasl aucuuIinHa «buonorus» sBiseTcs 00s3aTENBHOM YaCTHIO
0011e00pa3oBaTeIbHOr0 IIUKJIAa OCHOBHOM 0O0pa30BaTeIbHOW MpPOrpaMMbl B COOTBETCTBUHU C
OI'OC 49.02.01 dusnyeckas KyabTypa.

1.3. Heau AucunJInHbI

Lenp auctumuiuabl «buonorus»: GopmupoBaHue y 0O0ydaroIIUXCs CHUCTEMbI 3HAHUH O
pPa3IMYHBIX YPOBHSX JKM3HM CO 3HAHUEM COBPEMEHHBIX MPEICTABICHUH O >KUBOM MPUPOJE,
HABBIKOB I10 IPOBEJICHUIO OMOJIOTMYECKUX HCCIIECIOBAHUI C COONIOJIEHUEM STHUYECKHX HOPM,
apryMEHTUPOBAHHOH JIMYHOCTHOM MO3UIUU TI0 OEPEKHOMY OTHOIIEHUIO K OKPYXKAIOIICH cpeie.

PE3YJIbBTATbBI OCBOEHHS OBIIEOBPA3OBATEJIbHBIX JUCHUIIVIMH C
YYETOM MPOD®ECCUOHAJIBHON HATIPABJIEHHOCTH ITPOT'PAMM CITIO

2.1. Ilnanupyemble pe3yJibTAThl OCBOECHHMSI 00IE00Pa30BATEJbHON JIUCUMILVIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

B pesynbrare ocBoenmst on oOydarommiics goipkeH osianets JIP, MP, TTPB(®I'OC
COO0); OK, IIK, ITPY (®I'OC CIIO):

oroc Ccoo
Kon pesyabrara | HaumeHnoBanue pe3yibrara

JIn4HOCTHBIE pe3yIbTaThl

JIP1 C(OPMUPOBAHHOCTh YyBCTBA TOPJOCTH M YBKCHUS K HCTOPUU H
JOCTIKEHHSIM OTEYECTBEHHOW OMOJIOTUYECKOW HAayKH; MPEICTABICHHS O
LIEJIOCTHOW €CTECTBEHHO-HAYYHOIH KapTHHE MHPA,

JIP2 MMOHMMAaHWE B3aWMOCBSI3M M B3aMMO3aBHUCHMOCTH €CTECTBEHHBIX HAyK, MX
BJMSIHHASL Ha OKPYIKAIOIIYI CPeay, 3KOHOMHYECKYIO, TEXHOJIOTHYECKYIO,
COIMAIIBHYIO M 3THYECKYIO c(hephl IeITEIbHOCTH YEJIOBEKa,;

JIP3 CIOCOOHOCTh HCIOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHHE MHpa B 00pa30BaTeIbHOW W MPOPECCHOHAIBHOW IESTCIbHOCTH;
BO3MOYXHOCTH MH()OPMAIIMOHHON cpe/bl I 00eCredeHus MPOIyKTUBHOTO
€caM000pa3oBaHus;

JIP4 BJIJICHHE KYJIbTYPOH MBIIUIEHHS, CIIOCOOHOCTh K OO0OOIIEHHIO, aHAU3y,
BOCIPHATHIO HHDOPMAIMK B 00JIACTH €CTECTBEHHBIX HAYK, ITOCTAHOBKE LIEITH
Y BBIOOPY MyTeH e¢ TOCTIKEHMS B PO ECCHOHAIIBHOM cdepe;




JIP5

CIIOCOOHOCTh PYKOBOACTBOBATLCSA B cBOCH ACATCIBHOCTU COBPCMCHHBIMU
OpUHOUIIAMHA TOJICPAHTHOCTHU, AUAJIOTAa W COTPYAHHMYCCTBA; I'OTOBHOCTH K
B3aHMOﬂCﬁCTBHIO C KOJJICTaMH, pa60Te B KOJIJICKTHUBC,

JIP6

TOTOBHOCTb HCIIOJb30BaTh OCHOBHBIE METOJBI 3aIlUTHl OT BO3MOMKHBIX
MOCJICICTBHI aBapyid, KaTacTpo®d, CTUXUMHBIX OCICTBHIA;

JIP7

oOiajanue HaBBIKAMH ~ Oe30macHOW  pabOThl  BO  BpeMs  IPOEKTHO-
UCCIICIOBATEIIbCKOM M DKCIIEPUMEHTAJIBHOW  JIESATENBHOCTH,  IIPH
HCITOJIB30BaHNH 1a00paTOPHOro 000y I0BAHHS;

JIP8

CHOCOOHOCTh ~ MCIIONIb30BAaTh MPHOOPETEHHbIE 3HAHWA W YMEHHUS B
MPAKTUYECKOHN JesTeNbHOCTH U TTOBCETHEBHOM KU3HU AJIsI COOIIOJICHUS Mep
NpOo(UIAKTUKN OTPaBJICHUH, BUPYCHBIX M IPYrHX 3a00JeBaHHM, CTPECCOB,
BPEAHBIX TIPUBBIYEK (KypeHHUs, aJKOrojiM3Ma, HApKOMaHUM); TpPaBUII
MOBEJICHUS B IPUPOIHOM Cpefe;

JIP9

TFOTOBHOCTh K OKAa3aHUIO IIEPBOM IIOMOIUM IIPH TpaBMaX, HNPOCTYIHBIX H
Jpyrux 3a00JIeBaHUSX, OTPABICHUSAX MUILEBbIMU NIPOAYKTaMU;

MeranpeameTHbIe pe3yJIbTaThl

MP1

OCO3HAHHE COIMATBHOM 3HAYMMOCTH CBOEW mpodeccun/crnenuaibHOCTH,
obnmasaHue  MOTHMBAlMel K OCYIIECTBICHHIO  NPOQEeCcCHOHATBHOM
JESITENbHOCTH;

MP2

MOBBIIIICHHE  WHTEJUIEKTYalbHOTO  YpOBHS B  Mpolecce  HM3y4YCHHUs
OMOJIOTUYECKUX SIBIICHHIA; BBIIAIOMIMXCS TIOCTH)KEHUI OMOJIOTHH, BOIIEAIINX
B OOIIEYETIOBEUECKYIO KYJbTYpPY; CIOXHBIX U MPOTUBOPEUMBBIX IMyTEH
pa3BUTUSL COBPEMEHHBIX HAy4YHBIX B3IJIAJOB, HACH, TEOPHid, KOHIIEMLHUH,
TUNOTE3 (O CYIIHOCTH U MPOUCXOXKIACHUU )KU3HH, YEJIOBEKa) B X0JI€ paboThI C
pa3IMYHBIMU UICTOYHUKAMH HH(POPMALIUY;

MP3

CITOCOOHOCTH OpPraHu30BBIBATh COTPYAHUYECTBO CANMHOMBINIJICHHUKOB, B TOM
qUCJIC C HCIIOJIb30BAHUECM COBpPCMCHHBIX I/IH(I)OpMaL[I/IOHHO-
KOMMYHUKalIMOHHBIX TGXHOHOFHﬁ;

MP4

CMOCOOHOCTh TOHUMATh NPUHIMIIEI YCTOMYMBOCTH W TPOIYKTHBHOCTH
KUBOW NPUPOJBI, IyTH €€ M3MEHEHHs IO0J BIUSHUEM aHTPONOTCHHBIX
(GakTOpOB,  CHOCOOHOCTH K  CHUCTEMHOMY  aHalM3y  IJI00AIbHBIX
9KOJIOTUYECKUX NPOOJIEM, BOMPOCOB COCTOSHUS OKpYXKAlOLIeH cpensl U
PaLMOHAIBHOIO UCOIb30BaHMSI IPUPOAHBIX PECYPCOB;

MP5

yMeHHne OOOCHOBBIBATH MECTO M pOJb OHMOJIOTMYECKUX 3HAHUH B
MPAKTUYECKONU JESATEIPHOCTH JIIOACH, Pa3BUTUH COBPEMEHHBIX TEXHOJIOTHU;
OTIpPENeNsATh JKUBbIe OOBEKTHI B NPUPOJE; MPOBOJUTH HAOIIOACHUS 3a
9KOCHCTEMaMHU C LEJIbI0 MX ONHCAHHUSA W BBIABICHHUS €CTECTBEHHBIX M
AQHTPOIIOTEHHBIX W3MEHEHUH; HAaXOIUTh M aHAJIM3UPOBATH WHPOPMALHUIO O
AKHUBBIX O0BEKTAX;

MP6

CIIOCOOHOCTh TIPUMEHATh OHMOJIOTHYECKHUE W DKOJOTHYCCKUE 3HAHUS IS
aHaJIM3a MPUKJIAHBIX POOJIeM X03iCTBEHHOM ACATEIIEHOCTH;

MP7

CIIOCOOHOCTH K CaMOCTOATCIIbBHOMY ITPOBCACHUIO HCCHCHOBaHHﬁ, IIOCTAaHOBKEC
€CTCCTBECHHO-HAYYHOI'0 3KCIICPUMEHTA, HMCIIOJIb30BAHUIO I/IH(i)OpMaLII/IOHHbIX
TEXHOJIOTUI JJI pCUICHMA HAYYHBIX U HpO(i)CCCI/IOHaJ'IBHLIX 3aJ1a4,

MP8

CIOCOOHOCTh K OIICHKE ITHYECKHX aCIEKTOB HEKOTOPBIX HCCIEIOBAaHUI B
oOacti OMOTEXHOJIOTUN (KJIOHHpOBaHUE, HCKYCCTBEHHOE
OTLIOJIOTBOPEHHE).

[IpenmeTHbIe pe3yabTaThl 6a30BOTO YPOBHS

I1P6

cOpMUPOBAHHOCTh NPEICTABIEHUH O pOJIM M MecTe OHOJOTUU B
COBpEMEHHOW HAy4yHOW KapTHHE MHpa; IOHMMAaHUE pOJIM OHOJOTHH B
(dbopMupoBaHuU Kpyro3opa U (yHKIIMOHATBHON I'PAaMOTHOCTH JUIsSl pPELIeHUS
MPAKTHYECKUX 33/1a4;




I1P6

BJIaJICHUE OCHOBOIOJIATAIONIUMH MOHSITUAMHU U MPEJICTABICHUSIMU O KUBOH
MPUPOJIE, €€ YPOBHEBOUM OpraHU3aIliU U IBOJIOLNH; YBEPEHHOE MOJIh30BaAHNE
OHOJIOrHYECKOM TEPMUHOJIOTHEH i CHMBOJIUKOM;

I1P6

BJIQJICHUE OCHOBHBIMU METOJAMU HAYYHOTO IIO3HAHMUS, UCIIOIb3YEMBIMU IIPU
OMOJIOTUYECKHUX UCCIICTOBAHMSIX KUBBIX O0BEKTOB U SKOCUCTEM: OMTUCAHUEM,
W3MEPEHHEM, TIPOBEJCHUEM HAONIOJCHUI; BBISBICHUE ©  OICHKA
AHTPOMOTEHHBIX U3MEHEHUM B IPUPOJIE;

[1P6

c(OPMHPOBAHHOCT, YMEHUH OOBSCHATH  PE3yNIbTaThl  OHMOJIOTHYECKUX
HKCIIEPUMEHTOB, PELIaTh AJIEMEHTapHbIe OMOJIOTMYECKUE 3a/1a4H;

I1P6

cOPMHPOBAHHOCTh ~ COOCTBEHHOW  TMO3WIMH  TIO0  OTHOLICHHIO K
Ouosiornueckoil MHGpOpMalMu, MOJy4yaeMoil U3 Ppa3HbIX HCTOYHHUKOB,
17100aJIbHBIM KOJIOTHYECKUM MPOOIeMaM U MYTSAM UX peleHUsl.

[IpeameTHbIC pe3ynbTaThl HA YTIIYyOJIEHHOM YPOBHE

[Ipyl

TOTOBHOCTh M CIIOCOOHOCTHh K CaMOCTOSITEIbHOM HWH(MOPMAIMOHHO
MO3HABATEJIIbHOW  JESATENbHOCTH, BIAJCHUE HAaBbIKAMU MOJIYYEHUS
HeoOXxoaumon WHGOPMAIMK, YMEHHE OPHUEHTHPOBATHCS B Pa3TUIHBIX
MCTOYHUKAX WH(OpMAIIUY, KPUTHUECKU OLICHWBATh U WHTEPIPETUPOBATH
nH(OpPMAIIKIO, TTOTYYaeMYIO U3 Pa3IMYHbIX HICTOUHUKOB.;

[Ipy2

BIIaJICHWE HABBIKAMH TI03HABATEIBHOM, Y4EOHO-MCCIEAOBATEIBCKON H
MPOEKTHOM  JEATENbHOCTH,  HaBBIKAMH  pa3pellieHus  mpooiieM;
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB
pelieHusl TPAKTHYECKUX 3a]ad, NPUMEHEHHUIO Pa3JIMYHBIX METOOB
MO3HAHMS;

[Tpy3

OCBOCHME U WCIIOJIB30BAHHE €CTECTBEHHO-HAYYHBIX, B YAaCTHOCTHU
OuoyiorMYecKue 3HAHMA s T[PHOOpPETeHHs HOBBIX 3HAHUHM, s
OOBSICHEHUS] €CTECTBEHHOHAYYHBIX SIBICHUH U (OPMYIHPOBAHUS
BBIBOJIOB.

®1'OoC C110

Kon
KOMIIETEHIINH

HaumeHnoBaHmne pe3yJabTaTra

OO01re KOMITETEHIINNA

OK 01.

BriGupath cniocoObl pemieHus 3aaad mpodecCHOHATbHON NeITeIbHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02.

Hcnonb3oBaTh  COBpEMEHHbIE  CpeAcTBa  IOMCKAa, aHalu3a U
UHTEpIpeTaluu HHPopMauu, U UHGOPMALMOHHBIE TEXHOJOTHH s
BBITIOJTHEHUS 33124 IPO(ECCUOHATILHON e TeIbHOCTH;

OK 04.

D¢ dexTuBHO B3aMMOICHCTBOBATH U pa0OTaTh B KOJUIGKTHBE U KOMAH/IE;

OK 07.

CopeiicTBOBaThH COXPAHEHUIO OKpYyXKarouein cpensl,
pecypcocOepexeHno, MPUMEHATh 3HaHMSA 00 W3MEHEHUH KJIMMaTa,
HNPUHIUIBL OEpeKIMBOrO MPOU3BOACTBA, I(PGHEKTUBHO AECHCTBOBATH B
Ype3BbIYAHBIX CUTYyalHSIX.

[IpodeccronanbHbIC KOMIICTEHITUN

IIK 1.6

HpOBOI{I/ITL pa60Ty IO MpCAOTBPALICHUIO IIPUMCHCHUA JOIIWHIA,




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 68
paKTUYCCKHUE 3aHATHA 22
nabopaToOpHbIE 3aHITUS 6

2. [IpodeccnonaTILHO OPHEHTHPOBAHHOE CO/IEPKAHME (COIePKAHME

NPHUKJIATHOTO MOIYJIs) 2
B T. U..

TEeOopeTUIecKoe 00y4yeHne 8
MIPAKTUYECKUE 3aHATHUSA 14
nabopaTopHbIE 3aHITUS 2
WHAUBUAYAIbHBIN IPOEKT (Oa/Hem)™** *

IIpomeskyTouHas 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 BelIeCTBa KJICTKH, WX OWOJIOTHYECKast 2 OK 04
XUMHYeCKHe ponb. OpraHnyecKkue BeNIecTBa KIETKU. bronmorndeckue nonumepsl. benku. CTpyktypa u
COCHHEHHS byHkEM  0enKoBOM MoOJeKynbl. {DEpMEHTHI, NPUHIUIN HX JACHUCTBUA. YTJICBOJBI.

buonornueckue Gpynkiuu yriaeBoaoB. Jlunuael. O0mmii man ctpoenus. ['uapodusHo-




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. IIpodeccuonanbHO-OpHMEHTHPOBAHHOE COlePKAHUE TEOPETHYECKOro 00y4YeHust OK 02
®opmbI K 3.3
PAIMHOKEHHS! 1 | ®opmbl pa3MHOKEHU OpraHU3MOB. becrosoe 1 mojioBoe pa3MHOXKEHHE.
OpraHu3MoB IIpakTHyeckue 3aHATHS:
Tema 2.3. OcHoBHOE coaep:kaHue OK 02
OnTorenes 1 | T'ameroreHe3 y »kuBOTHBIX. OIIOJIOTBOPSHUE M AIMOPUOHATIBLHOE PAa3BUTHE >KUBOTHBIX. OK 04
KMBOTHBIX H [Taprenorenes. OMOpuorenes (Ha mpuMepe nanieTHrka). Ctaauu aMOproreHesa.
YyeJI0BeKa IMpakTuyeckue 3aHATHS:
Tema 2.4. OcHoBHoOe coiep:kaHue OK 02
OuTorenes 1 | TameTodur u cnopodut. Pasmuosxkenne u pasBUTHE BOAOpOCIeii. PasmMHoxkeHne u OK 04
pacTeHuii pa3BHUTHE CIIOPOBBIX pacTeHui. Pa3MHOKeHUE U pa3BUTHE CEMEHHBIX pacTeHui. PocT.
[Teproibl OHTOTEHE3A pACTEHUH.
IIpakTuyeckue 3aHATUA:
Tema 2.5. OcHoBHOE coaep:kaHne OK 02
OcHoBuble noHATHA | | | ['eHeTHKa Kak Hayka O HACJICJACTBEHHOCTH M W3MEHYHMBOCTH OpraHu3MoB. OCHOBHBIC
reHeTHUKH FEHETUYECKUE TOHATHS W CUMBOJIBL. ['eH. ['eHoTumn. @eHoTUn. AJIIEIbHBIE TE€HBI.
AJIbTepHAaTUBHbBIC MPU3HAKU. JJOMHUHAHTHBIA M PEIECCUBHBIN MpU3Haku. ['omo3urora u
rerepo3urota. Ywucras swmuHug. [uOpunpl. OCHOBHBIE METONbI T'CHETHUKU:
rUOPHUI0TOTHUECKHIA, IUTOIOTUYECKUE, MOJIEKYIISIPHO-TEHETUYECKHE.
IIpakTu4yeckue 3aHATUA:
Tema 2.6. OcHoBHOE coaep:kaHne OK 02
3aKkoHOMepHOCTH 1 | 3akonomepHocTH 0OpaszoBammsi TameT. 3akoHsl 1. Mennens: Mownorubpugnoe OK 04
HAacJIeI0BaHUA ckpemuBanue. [IpaBuiio TOMHHHpOBaHHS. 3aKOH €IUHOOOpAa3Hs TEPBOTO IMOKOJICHUS. 11K 33

3aKkoH paclieryieHus: Mpu3HakoB. lluTonmormyeckue OCHOBBI MOHOTHOPUIHOIO
CKpellMBaHHsA. [umore3a  4YHMCTOTHI rameT. AHalIM3Hpylollee  CKpellUBaHHUE.
JlurubpugHoe CKpeliMBaHHWe. 3aKOH HE3aBUCHUMOIO HACJIEIOBaHUS IPU3HAKOB.
[TonurnbpuaHoe HacIe0BaHNE U €r0 3aKOHOMEPHOCTH.

IIpodeccHoHaIbLHO-OPHUEHTHPOBAHHOE COAEPKAHNE MPAKTHYECKOTO 3aHATHS




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

YeloBeKa.
Tema 2.7. OcHoBHOE coaep:kaHne OK 01
B3aumopeiicTBHE 1 | Tenorun kak 1enocTHas cucreMa. MHOXKECTBEHHOE JeiicTBUe reHoB. [lneifoTpomnus. OK 02
TCHOB MHoO)KeCTBEHHbI ayuienu3M. B3anmoneicTsue aminenbHbiX reHoB. KomoMuHHpoBaHUE. K 2.3
B3aunmopeiicTBue HeaiueabHbIX reHoB. KoMmiementapHocTs. Dnuctas. [lonumepusi.
IIpo¢eccnona/IbHO-OPHEHTHPOBAHHOE COAEPKAHNE IPAKTHYECKOI0 3aHATHS
1 | Pemenne 3amay Ha ONpEAEIEHHE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
MIPU3HAKOB MPHU PA3TUIHBIX TUITAX B3aMMOJICUCTBHS TEHOB y YEIIOBEKA.
Tema 2.8. OcHoBHOe coaep:xaHue OK 01
CuensieHHoe 1 | 3akonst T. Moprana. CueruieHHOE HacieIOBaHHE T'€HOB, HAPYIIEHUE CLEIUICHHUS. OK 02
HacJleJ0BaHHe XpoMOCOMHasi TE€OpHsl HACIEACTBEHHOCTH. ['€HeTHUYecKoe KapTUPOBAHHUE XPOMOCOM. K23
NPU3HAKOB Hcnonbs3oBaHne KpOCCUHTOBEPA AJII COCTABIEHUSI TEHETUYECKUX KapT XPOMOCOM.
IIpodeccuonaibHO-OpHMEHTHPOBAHHOE CO/IEPKAHME TPAKTUYECKOT0 3AHATHS:
1 | Pemenue 3amay Ha oOmpeAesieHUE BEPOSTHOCTH BO3HMKHOBEHHS HACIEACTBECHHBIX
MIPU3HAKOB NP CUEIIJICHHOM HACIIEJOBAaHUU Y YEJIOBEKa.

Tema 2.9. OcHoBHOE coaep:kaHne OK 01
I'eneTnka noJa 1 | XpoMOCOMHBI}H MeXaHM3M OIpEIeIeHHs 1101a. AYTOCOMBI U TIOJNOBEIE XPOMOCOMBL. OK 02
['omorameTHbIN U rereporaMeTHbIN MOJI. ['eHeTuYecKast CTPyKTypa MOJIOBBIX XPOMOCOM.

HacnenoBanue npusHakoB, CUEIIIEHHBIX C ITOJIOM.
IIpakTu4yeckue 3aHATUA:
OcHoOBHOE coaep:kaHne OK 01
Tema 2.10. OK 02

I'eneTHKa yesI0BEKa

1 | Kapuorun yemoBeka. MeToabl H3y4eHHUsI TEHETHKH 4elloBeKa .['eHHbIe M XpOMOCOMHBIC
OoJne3HM 4enoBeKa. bosie3HW C HACIEACTBEHHOW MPEIpacroyiOKEHHOCThIO. 3HAUYCHHE
MEIULUHCKOW T'€HETUKU B IMPENOTBPAIIECHUN U JICYEHUH T€HETHYECKUX 3a00JIeBaHUil
4eJI0BeKa.

IIpakTuyeckue 3aHATUA:




Tema 2.11. OcCHOBHOE cojiepKaHme 4 OK 01
3aKOHOMEPHOCTH 1 | B3aumopeiictBue reHoTHna W cpeasl npu ¢GopmMupoBaHuu ¢eHotuna. M3MEeHYHBOCTH 2 OK 02
H3MEHYUBOCTH npu3HaKkoB. KauecTBeHHblE U KOJMYECTBEHHbIE MpPU3HAKU. BHIbl H3MEHYMBOCTHU: OK 04
HACJIEJICTBEHHAs! U HEHACJIEICTBEHHAs. 3aKOH FOMOJIOTMYECKUX PSI0B B HACJIEICTBEHHOM
m3menuuBoctu  (H.M. BasunoB).Moaudukanuonnas, uiau  (eHOTHUNHYEcKas
M3MEHYUBOCTb. Ponb cpenbl B MoAM(pUKAIMOHHON u3MeHuuBocTH. Hopma peakuuu
Nnpu3HaKa. BapuanvoHHBII psig W BapuallMOHHAsT KpuUBas. XapaKTEPUCTHUKA
MOAU(DUKAIIMOHHON  W3MEHYMBOCTH.  HacneicTBeHHas,  WIM  T€HOTHIIHYECKas
n3MeH4YnBOCTh. KoMOMHAaTHBHAS M3MEHYMBOCTh. MyTallMOHHAs M3MEHYMBOCTh. Bujbl
MyTAalUi: TEHHbIE, XPOMOCOMHBIE, FEHOMHBIE. [ [punHbBI BOSHUKHOBEHUS My TallUi.
IIpakTH4eckue 3aHATHS: 2
1 | Pemenne 3amau Ha ompenesieHHWE TUIIA MyTallMUd IIPU Mepefade HaCJIEICTBEHHBIX 2
MIPU3HAKOB, COCTABJICHUE FT€HOTUITMYECKUX CXEM CKPEILIUBAHHUS.
Tema 2.12. OcHoBHOe coep:xaHue 4 OK 01
Cenexuus 1 | Cenexuuss kak Hayka. MeTO/bI CENEKIMOHHOM paboThl. '€Tepo3dc U €ro IPUYUHBL 2 OK 02
OPraHu3MoOB HckyccTBeHHBIM OTOOpP: MacCOBBIM M WHIAUBUIYAIbHBIA. Tallbl KOMOMHAIIMOHHOU
cenekiuu. Copt, mopoaa, IITaMM. AJTOPUTMBI pEIIEHHWE 3a/Jad Ha OIpe/eeHHue
BO3MO>XHOTO BO3HUKHOBEHHUSI HACIEACTBEHHBIX MPHU3HAKOB IO CEJIEKIIUU, COCTaBJICHHE
T€HOTUIMYECKUX CXEM CKPEIINBAHHUS.
IIpakTnyeckue 3aHATUA: 2
1 | KouTpoabnas padora Ne2 CtpoeHne U QyHKIIMHA OpraHU3Ma. 2
Pasnen 3. Teopus 3Bosonun 12 OK 02
OK 04
Tema 3.1. OcHoBHoOe cojiep:kaHue 2 OK 02
Hcropus 1 | IlepBble HBOJIOIMOHHBIE KOHLENIMH. [ 'paxyamucTudeckas 3BOJIIOLMOHHAS KOHLICIIHS 2 OK 04
IBOJIIOLIHOHHOIO XK.b. Jlamapka. JIBmxymme cwibl sBoiouuu. KpeanmuoHusm u - TpaHchoOpMHU3M.
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

Mukpo3BoitOonMss W MaKpO3BOJIOLUSA KAaK JTalbl  3BOJIIOLMOHHOIO  IpoIEcca.
I'eneTnueckue OCHOBBI HBOMIONUH. MyTalMu ¥ KOMOHMHAIMM KakK 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 momymsuusx. Bum u  ero kpurepuu (TpU3HAKK).

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

IIpakTn4yeckue 3aHATHUS:

OK 02

Tema 3.3.
Maxkpo3BoJirouust

OcHoBHOE€ CoaepKkaHue

1

MakposBosntorus. DopMbl ¥ OCHOBHBIC HampaBiieHuss MakpodsBoionuu  (A.H.
CeeprioB). Ilytm  jmocTkeHus  OMONIOTHYECKOro  mporpecca:  apomopdos,
uaMoananTanus, ooOmias jaercHepanus. MeToabl U3yueHHs MaKpO3BOJIIOIHMU. 3aKOH
3apozsimeBoro cxojcrea (3akon K. bapa). buorenernueckuii 3axon (9. ['ekkensb, O.
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 JKM3HU HA 3eMIIe: KPEallMOHU3M, CaMOIIPOU3BOJIbHOE
(crioHTaHHOE) 3apOXKJeHHEe, CTAIlIOHApHOE COCTOSHHE, MaHcnepMmus, Ouonos3. Hauano
opranudeckoil sBosouuu. [losBieHHME TNEpPBBIX KIETOK. ODBOJIONHMSA MeTaboim3Ma.
Oponronust  NepBbIX  KieToK. [Ipokapuorsl u  sykapuotsl. IIpoucxoxnenue
MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX LIAPCTB 3yKapuoT. OCHOBHBIE
YEePThI SBOJIIOLIMH PACTUTENBHOIO MUpPa. OCHOBHBIE YEPTHI BOIIOLUH KUBOTHOI'O MHpA.

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
4ell0BeK0oOpa3HbIX 00e3bgH. [IpoToaHTpom — npeamecTBEHHUK YeIoBeKa. 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
BO3HHUKHOBEHHS Y€JIOBEUECKUX pac. EAMHCTBO yenoBeueckux pac.
IIpakTH4eckue 3aHATHS: 2
1 | Kounrpoabnas padoraNe3 TeopeTrueckue aclieKThl 3BOJIIOIUY KU3HU HA 3eMIie. 2
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
JKM3HH 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.




KpyroBopoT BeliecTB ¥ MOTOK YHEPTUHU B 3KOcUcTeMe. Tpoduueckre ypoBHH.
AHTpPONIOTEHHBIE ~ 3KOCUCTEMBI.  ArposkocucTeMbl. OTIMuUus  arpo’KOCUCTEM  OT

OnoreorieH030B. Yp6oskocucteMbl. OCHOBHbIE KOMIOHEHTHI YPOO3KOCHUCTEM.

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 2 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:
Tema 4.4. OcHoBHOE coaep:kaHue 4 OK 01
Biusinme 1 | AHTponoreHHble BO3JeHCTBHS Ha Ouocdepy. 3arps3HEHHUs KaK BUJ AHTPOIOTE€HHOIO 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).
IIpodeccoHa/ILHO-OPHEHTHPOBAHHOE CO/IePsKaHNe PAKTHYECKOr0 3aHATHA : 2
1 | Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX  PACUETHBIX  3aJaHUM 1O  COXPAHECHUIO 2
MIPUPOHBIX PECYPCOB CBOETO PETHOHA MPOKUBAHUSI.
Tema 4.5. OcHoBHoOE coJep:kaHue 12 OK 02
Biausinue OK 04




COLMAJIBLHO- OK 07
IKOJIOTHYECKUX 1 | 3nopoBbe u ero cocrasisoomue. PakTopbl, MOJ0KUTEIBHO U OTPULATENIBHO BIUAIOLINE K 1.6
(paxkTopoB Ha Ha OpraHu3M uelioBeKa. BpeaHble MPUBBIYKYU: TOCIEACTBUS U poduiakTuka. [Ipodiema
310POBbeE YeJI0BeKa TEXHOI'€HHBIX BO3JIEHCTBUI Ha 370POBbE YEJIOBEKA (3JIEKTPOMATHUTHBIE OJIs, ObITOBAS
XUMHUSI, U30BITOUHBIE LIYMBbl, pajudanus W T.I.). AJanTanus OpraHu3Ma uesioBeKa K
(dakTopaM OKpy:Karolen cpeibl. 3allUTHBIE MEXaHU3Mbl OPTaHNU3Ma YeJIOBeKa. 3JJ0POBbE
1 paboTOCTIOCOOHOCTD.
2 | Ipuamuner  GopmupoBaHus  310poBbecOeperaroniero  mopefcHus.  Dusnueckas
aKTUBHOCTb U 3/I0POBBE.
IIpakTHYeckue 3aHATHS:
1 | Onpenenenue CyTOYHOrO palioHa MATAHUS.
2 | Co3nanue MHAMBUAYATHLHON MaMSATKH IO OPTaHU3AIIMN PAIIMOHATILHON (PU3NIECKOM
AKTUBHOCTH.
IIpodeccnoHanbHO-0PHEHTHPOBAHHOE CO/IePKaAHUE JIA00OPATOPHOIO 3AHATHS
1 | JlabopatopHas pabora «BnusHue abuotmdyeckux (HakTOpOB Ha dYeOBEeKa (HU3KUE U
BBICOKHE TEMIIEPaTyphl)
2 | KonrpoabHas padoraNe4 TeopeTnuueckre acreKThl YKOJIOTHH.
IIpodeccuonanbHO-0OpHEHTHPOBAHHOE COlepKaHue (Coiep:KaHue MPUKJIATHOT0 MOIYJIsl)
Paspnen S. buoJiorusi B ;kM3HU OK 01
OK 02
OK 04
MK 2.3
K 2.4
Tema 5.1. OcHoBHOE coaep:kaHue OK 01
BuorexHoJsiorun B 1 | buoTtexHonOrMs Kak Hayka W Tpou3BOACTBO. OCHOBHBIC HAIPAaBICHHS COBPEMEHHOM OK 02
JKM3HHM KaK10Tr0 ouorexHonoruu. Mertonpl OuoTexHonorud. OOBEKTHI OHMOTEXHOJOTHUHU. ITHUKA OK 04
OMOTEXHOJIOIMYECKMX M T'eHETHYECKUX SKCIEepuMeHTOB. [IpaBuia moucka M aHamu3za II?III<<2231

OModKOJIOrMYecKod MHGOPMAIMM M3 Pa3lIUYHBIX HCTOYHUKOB (HaydHas U ydeOHO-
Hay4YHas JUTepaTypa, CPeICTBAa MACCOBOM MH(pOpPMaIHHu, ceTb HTEepHeT U Apyrue).




IIpogeccnona/IbHO-OPHEHTHPOBAHHOE CO/IEPKAHNE TPAKTHYECKOI0 3aHATHS 2
1 | Keiicel Ha aHanu3 uHPOpPMAUU O HAYYHBIX JOCTHKEHHUSX B OOJACTH T€HETHYECKHX 2
TEXHOJIOTH, KIIETOYHOU WHKEHEPHH, MUIIEBHIX OMOTEXHOJIOTHH.
OcHoBHOE coaep:kaHue 4 OK 01
Tema 5.2. IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COIEP/KAHUE TPAKTHYECKOT0 3aHATHS OK 02
CounajbHo- 1 | DTryeckue acmeKThl Pa3BUTHS OMOTEXHOJIOTHUH M NMPUMEHEHUE WX B KU3HHU YEJIOBEKA, 2 OK 04
ITHYECKHE aCIeKThI MOVCK Y aHAJIN3 HH(DOPMAIIMK U3 PA3INIHBIX HCTOYHHUKOB, K 2.3
OnorexHosI0r Uil 2 | 3ammra Keiica: IlpeicTaBiieHHWe pPe3yJbTATOB pELIEHHS KEWCOB (BBICTYIUIEHHE C 2
Mpe3eHTAaIlNei )
Pa3jen 6. Buodkosnoruyeckue uccae10BaHUs 10 OK 01
OK 02
OK 04
OK 07
Tema 6.1. OCHOBHOE CO/lep:KaHUe 2 OK 01
OcHoBHBIE METODI 1 | Hayunsrii MeToa. MeTopl OMOSKOJIOTHYSCKUX MCCIICIOBAHUI: TI0JIEBbIC, JTa0OpaTOPHBIE, 2 OK 02
010IK0JIOrHIeCKHX JKCIIEPUMEHTANIbHbIE. MOHUTOPUHI OKPYKAIOLIEH CPElbl: JIOKAJIBHBIN, PETHOHAIBHBINA U OK 04
HCC/IeI0BAHUI robanpHeld. MeTonbl TMoucKa, aHanu3a U 00paboTku MH(OpMaIHMKU O TMPOEKTEe B OK 07
Pa3JIMYHBIX UCTOYHHUKAX.

HpaKTuqecmle 3aHATHA:

Tema 6.2. OCHOBHOE CO/Iep:KaAHHIe 8 OK 01
buoskostornyeckuii | [IpakTu4yecKkue 3aHATHS: 2 OK 02
IKCIePUMEHT 1 | O630p TeM y4eOHO-HCCIIeIOBATEIbCKUX MPOESKTOB. Kax1as rpyrma BeIOUpaeT OJIUH U3 OK 04

OK 07
BapUAaHTOB y‘le6HO—I/ICCJ'ICI[OBaTeJ'ILCKI/IX IMPOCKTOB:

1. Omenka kadecTBa aTMOc(hepHOTO BO3yXa

2. OreHka Ka4ecTBa MOYB METOJIOM (PUTOTECTUPOBAHUS

3. OueHka Ka4yecTBa BOJl HOBEPXHOCTHBIX BOJOEMOB IO OPraHOJIENITUYECKUM U
(U3UKO-XMMHYECKUM CBOMCTBAM

4. Buusuue [TAB Ha pocT ¥ pa3BUTHE CEMSH BBICIINX PACTEHUIN




5. BnusHuUE coseBOro 3arps3HEHUs Ha pOCT U Pa3BUTHE CEMSH BBICIIMX PACTEHUI
Ilepgviii sman evinoHeHus npoekma.

OO0ocHOBaHHE aKTYaTbHOCTH BBIOPAHHOM TeMbI. BrIsBIIeHHE TIPOOIEMBI UCCIICIOBAHMUS,
(dbopMynupoBaHHe TUMOTE3bI. BBIOOp METOZOB HCCIeI0BAHUS.

JlabopaTopHble 3aHATHS 4
1 | Bmopoii sman evinonnenus npoekma: TOATOTOBKA HEOOXOAUMOM TOCY bl M MaTepUaa 2
JUISL SKCIIEPUMEHTA, IPOBEJCHUE SKCIIEPUMEHTA, IEPUOINUECKAs] IPOBEPKA TEUECHMUSI
sKCHepuMenTa/ cOop MaTepuana B BBIOpaHHBIX TOYKaX 0TOOpa mpod
2 | Tpemuii oman vinonneHus npoekma: NOTy4eHUE MEPBUUHBIX IKCIIEPUMEHTATIBHBIX 2
JAaHHBIX, IPOBEJICHUE CTATUCTUYECKOI 00paObOTKHU MOITYYEHHBIX JaHHBIX
IIpakTn4yeckue 3aHATHUS: 2
1 | 3amura npoexra. [IpeacraBiaeHne pe3yabTaToB BBIIOIHEHUS yUeOHO- 2
HCCIIEIOBATENIbCKUX ITPOEKTOB.
IIpomeskyTouHas arrecTanus (JK3amMeH)
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




