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[Togmuce OHO

Pabouas mporpamma o6meoOpa3oBaTenpHOM auctuiuinabl OJ1.1.13 buonorus paspabotaHa Ha
OCHOBe TpeOOBaHUIL:

" (ejepatbHOTO TOCYNAPCTBEHHOTO 0OpPa30BATENBHOrO CTAHAAPTA CPEJHEro OOLIEro
0o0pa3oBaHUs yTBEpXAEHHOrO mpukazoM MwunoOpHayku Poccum ot 17.05.2012 N 413
(3apeructpupoBano B Muntwocre Poccun 07.06.2012 N 24480) (Pemakuusa c
m3menenusmu ot 12.02.2025 N 93);

@denepallbHOTO  TOCYAApCTBEHHOrO0  OOpa30BaTENbHOTO  CTaHAApTa  CPEAHEro
npodeccrnoHabHOTO 00pa3oBanHwsl 1Mo crienuaabHOCTH 49.02.01_Pusndeckas KyIabTypa.

" mpoduIis MoNTyd4aeMoro 06pa3oBaHusl.

MPUMEPHO MPOTPaMMBI;

pEeKOMEHIaluil 10 MOIYYEHHUIO CpeaHero oOmiero oOpa3oBaHUS B NIpeAesiaX OCBOCHHS
00pa3oBaTeNbHON MPOTPaMMBI CPEIHET0 MPOPECCHOHATBHOTO 00pa3oBaHUs (ITMCHMO
JlemapraMeHTa TOCYIapCTBEHHOM NOJIUTUKH B cdepe cpeaHero mpodeccuoHaIbHOTO
oOpa3zoBanus u npodeccruonabHOro 00yueHus ot 01.03.2023 Ne 05-592);
METOMYECKUX pEeKOMEHIaluu o COCTaBIICHUIO pabounx porpamMm
0011e00pa30BaTEebHBIX JUCIMIUIMH C Y4YeTOM TMpo(heCcCHOHATBLHON HAMpaBICHHOCTH
nporpamMm  cpeaHero npodeccuonanbHoro od6pazoanus (IIIIKPC wu  TIIICC3)
pa3pabotannbix Ha 6a3e ['BIIOY PJI «KIITIK»

B COOTBETCTBUU C pabouynM y4eOHBIM IUIAaHOM OOpa30BAaTENIbHONW OpraHU3alliud Ha
2025/2026 yueOHbIii rof.

PazpaboTumk:
- Kypamaromenosa JI.A., npenonasarens KIITIK



COJEPKAHUE

1. MACIIOPT PABOYEM ITPOT'PAMMBI OBIIIEOBPA30OBATEJIbHOM
JUCHHUIITIMHDBL. ...cvviiiiiiiiiiiiiiiiiiiiiiiiieiieiiteiarieciesiaccesscaes

1.1. O01aCTh NPHUMEHEHHS IIPOTPAMMDBI...ueeeeineereeesecssssccssssscsssssssssscsscsssssons
1.2. MecTo AMCHMINIMHBI B CTPYKTYpPe OCHOBHOI IPO()eCCHOHAIBLHOM
oopazoBartebHOil NporpaMMbl (IIIICC3/IITKC3).....cviviiiiniiiiiiiiniiieiiinieinecnnns
1.3, L1eJIM IUCIIMIIITHHDBI . o s tetueeteesesscoseassossssscossssssssssscosssssosssssssssasssssssscssnnsss
2. PE3YJIBTATBI OCBOEHUS OBIIEOBPA3OBATEJIBHBIX JUCHUIIJINH
C YYETOM IIPO®ECCUOHAJIBHOM HATIPABJIEHHOCTH ITPOT'PAMM

2.1. [lmanupyemblie pe3yJabTaThbl 0CBOCHUS 00111e00pa30BaTeJIbHOM IMCIUIINHBI B
cootBeTcTBHHU ¢ PI'OC CIIO 1 Ha ocHOBe PT'OC COO......cccvviiiniiiniiiiniiinennnnn
2.2. Kosim4ecTBO 4aCOB HAa 0CBOCHHE padoyeil mporpaMmbl 001eo0pa3oBaTe1bHOM
JUCIUTITIHHBL. ¢ et veuetueeaeeneesasesecssssseesssssssssesssssssssssssssssssessssssesssssssnssssssssaes
3. CTPYKTYPA U COJIEP)KAHUE OBIIIEOEPA30BATEJIBHOM
JUCHHUIITIMHDBL. ....c.uviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiieititeiiettstiatesssasinscnssanes
3.1. O6beM 001Ie00pa30BaTEIbHOM JUCHUNJIMHBI U BUAbI Y4eOHOI padoThl...........
3.2. TemaTn4yeckuil IUVIaH U coJepkaHue 001e00pa3oBaTeIbLHON TUCUUIIIMHBL. .....
4. YCJIOBUSI PEAJIM3AIIAU OBIIIEOBPA3OBATEJIBHOM JUCIHUITIIUHBI
4.1. TpeGoBaHusA K MUHUMAJIbHOMY MATePUAIbHO-TEXHUYECKOMY 00eCIIeYeHHIO. . ...
4.2. THGOPMANHMOHHOE 00€CTICHCHHME O0YUCHM S euueererineererireeneriscsnccsscsascnscnasnnns
S5.KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA3OBATEJBHOM JUCHUIIIMHBL.........cccuoeevneeenneeennneeennenennn

22
22
22

24



1. IACIIOPT PABOYEM ITPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU AUCHUIIJINHBI

1.1. ObsacTh NpUMEeHEeHHUs TPOrPAMMBI

PaGouast mporpamMma 0011€00pa30BaTENHHON MUCHIUTIINHBI «BHONOTHS) SBISETCS YaCThHIO
IporpaMMbl  TOATOTOBKM  CIEIMAJIUCTOB  CPEIHEro  3BEHA/NPOrpaMMbl  MOATOTOBKU
KBIN(UIIMPOBAHHBIX pabOYMX U CIyXKaIIMX) MO crenuanbHocTH/mpodeccuu 49.02.01 dusmdeckast
KYJIbTypa.

[Tporpamma o011e00pa3oBaTenbHON TUCHUILIMHBI «bHONTOrHA» MOXKET OBITh MCIIOJIb30BaHA B
npoeCCHOHANBHBIX ~ 00pa30BaTENbHBIX  OPraHU3alMAX, PEATH3YIONMX  00pa30BaTEIbHYIO
IporpaMMy CpegHero oOmero oOpa3oBaHMs B IIpelesiax OCBOEGHUS IPOrpaMM MOATOTOBKU
KBaJTM(HUIIMPOBAHHBIX pabOUNX, CIIYKAIIUX U CHEIUATMCTOB CPETHETO 3BEHA.

1.2. MecTo IMCHMILIMHBI B CTPYKType OCHOBHOH NpodeccHOHAJIBLHOH 00pa3oBaTebHOM
nporpammsbl (IIIICC3/ITIIKC3):

Oobmeobpa3oBarenbHas aucuuiuinHa «buonorus» usydaercs B 00mieoOpa3oBaTeIbHOM
mukine yuebnoro rmrana IITICC3/TIIKC3 na ©0a3e OCHOBHOrO o00miero ooOpa3oBaHHA C
MIOJTyYEHUEM CPEHETo 001Iero oopa3oBaHusl.

O6meoOpazoBarenbHas aucUUIIMHA «buonorus» sBIAETCS 00s3aTEIIBHOW YaCThIO
0011eo0pa3oBaTeIbHOrO IUKIAa OCHOBHOM 00pa3oBaTelbHOW MHPOTpaMMbl B COOTBETCTBHH C
®I'OC 49.02.01 dusnyeckas KyJabTypa.

1.3. leau TUCUUIIHHBI

Henp mucuumuimasl «buonorus»: GopmupoBanue y oO0ydyaromUXCs CUCTEMBbI 3HAHUH O
pa3IMYHBIX YPOBHSIX JKU3HM CO 3HAHHMEM COBPEMEHHBIX NPEACTaBICHUH O JKMBOH TNpHUpOIE,
HaBBIKOB I10 TPOBEICHUIO OMOJIOTMYECKUX HCCICAOBAHUI C COOJIIOJICHHEM 3THYECKHX HOPM,

apryMEeHTUPOBAHHOMN JINYHOCTHOM MO3UIIMHU IO OEpeKHOMY OTHOILIEHHUIO K OKpY Kalolleil cpene.

PE3YJIBTATBI OCBOEHUSA OBHIEOBPA3OBATEJIbBHBIX JUCHUIIVIMH C
YYETOM IMTPOG®ECCUOHAJIBHOW HATIPABJJEHHOCTH ITIPOT'PAMM CIIO

2.1. Ilnanupyemble pe3yJbTATbl OCBOECHUSI 0011€00pa30BaTeJbHOIl JMCHUIUVINHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

B pesynbrare ocBoeHus oxa oOyuarommiics aopkeH osianets JIP, MP, ITPB(®I'OC
COO); OK, IIK, ITPY (®I'OC CIIO):

oroc Coo
Konx pesyabrara | HaunmenoBaHue pe3yJjibTara

JImuHOCTHEIE PE3YyJIbTaThbl

JIP1 c(OPMHUPOBAHHOCTh YYBCTBA TOPJOCTH W YBROKEHUS K HCTOPUH H
JOCTHKEHHUSIM OTEYECTBEHHOM OMOJIOTMYECKOW HayKu; MpPEJCTaBICHUS O
IIEJIOCTHOW €CTECTBEHHO-HAYYHOI KapTHHE MHPA,

.HP2 IMOHMMAHNUE B3aUMOCBA3U U B3aMMO3aBUCUMOCTHU C€CTCCTBCHHLIX HAYK, HX
BJIMSIHUSL HA OKPYXKAIOIIYI Cpeay, SKOHOMHYECKYIO, TEXHOJOTHUYECKYIO,
COLIMAJIBHYIO U 3THYECKYIO c(hephl IeSITeIbHOCTH YEI0BEKa;

JIP3 CIOCOOHOCTh HCITOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapThHE Mupa B 00pa3oBaTeIbHONM U MPO(ECCHOHAIBHOW ICeSITEIBHOCTH;
BO3MOXXHOCTH MH(OPMAIMOHHON CpeNbl /Uil 00ECIeYeHUs! MPOIYKTUBHOTO
camooOpa3oBaHus;

JIP4 BJIQJICHUE KYJIbTYpPOH MBIIUICHUS, CIOCOOHOCTh K 00OOIIEHUI0, aHAIU3Y,
BOCIIPpUATULIO I/IH(I)OpMaIII/II/I B O6HaCTI/I €CTCCTBCHHLIX HAYK, IIOCTAHOBKE LEJIN
1 BBIOOPY IYTEH €€ JIOCTIKEHMS B PO eCCUOHAIBHOM chepe;




JIPS

CIIOCOOHOCTh PYKOBOJICTBOBAThCSI B CBOEH JESATEIBHOCTH COBPEMEHHBIMH
MPUHIIATIAMH TOJIEPAHTHOCTH, JUAJIOra W COTPYIHUYECTBA; TOTOBHOCTH K
B3aMMO/ICHCTBHUIO C KOJIETaMH, pa0OTE B KOJICKTHBE;

JIP6

TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIE METOJbI 3alUThI OT BO3MOKHBIX
MTOCJIEICTBHMI aBapuii, KaTacTpod, CTUXUHHBIX OCICTBHIA;

JIP7

oOnasaHue HaBbIKaMu Oe3omacHOM pabOThl BO BpeMsl  MPOEKTHO-
HCCIEAOBATENCKOW M SKCHEPUMEHTANbHOM  JEATEIbHOCTH,  IpH
HCIIOJIb30BaHMH J1A0OPATOPHOr0 000PYI0BAHUS;

JIP8

CIIOCOOHOCTh ~ HCTIONIB30BAaTh MPHOOPETEHHBbIE 3HAHWS W yMEHHA B
MPAKTHYECKOH JEeSITETFHOCTH W TIOBCETHEBHOW JKU3HH ISl COOITIOICHUS MEp
NpoHUIAKTUKN OTPABJICHUH, BUPYCHBIX M JIPYruX 3a00JeBaHUM, CTPECCOB,
BPEIHBIX MpPHUBBIYEK (KYpeHMs, aJKOrOJIN3Ma, HApKOMaHUM); IpaBUI
MIOBEJICHUS B IPUPOJHON CpELE;

JIP9

TOTOBHOCTh K OKa3aHHIO nepBoﬁ noMoIM IMpHu TpaBMax, MNPOCTYAHBIX H
APYIrux 33.60JI€B8.HI/I$[X, OTPaBJICHUAX NHUIICBBIMHA IIPOAYKTAMU,

MeranpeameTHsle pe3yabTaThl

MP1

OCO3HaHME COLMAIPHOW 3HAYMMOCTH CBOEH Npodeccuu/crenuaabHOCTH,
obnamaHue  MOTHBAIME K  OCYIIECTBICHUIO  MPOQECCHOHATLHOM
JeATeNIbHOCTH;

MP2

MOBBIIICHUE  WHTEJUIEKTYaJbHOTO  yPOBHS B  Tpollecce  HM3y4YeHUs
OMOJIOTUYECKUX SIBIICHHM; BHIIAOIINXCS JOCTHXKEHUN OMOJIOTHH, BOIIIEITNX
B OOIICYETIOBEUYECKYI0 KYIbTYpPY; CJIOXKHBIX M TPOTHBOPEUMBBIX MyTEH
pa3BUTHUS COBPEMEHHBIX HAYyYHBIX B3IJISJOB, HICH, TEOpHM, KOHIECMIIUH,
rUnoTe3 (0 CyIHOCTH M MPOUCXOKACHUHN KU3HH, YEIIOBEKa) B X0/1€ PadOTHI C
pa3IMYHBIMKM HCTOYHUKAMH HH(DOPMAITHH;

MP3

CIOCOOHOCTH OPTaHNU30BBIBATH COTPYAHUYECTBO €MHOMBIIUICHHUKOB, B TOM
qucie c HCIOJIb30BAaHUEM COBPEMEHHBIX UHPOPMALTMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHUI;

MP4

CHOCOOHOCTh TMOHMMATh MPUHIUIBI YCTOHYMBOCTH M TPOJYKTHBHOCTU
JKUBOM MOpPHUPOJIBI, MYTH €€ HM3MEHEHHs MOJ BIMSHHUEM AaHTPOIOTE€HHBIX
(bakTopoB,  CIIOCOOHOCTP K  CHUCTEMHOMY  aQHQJIW3y  TJ100albHbIX
HKOJIOTHUECKUX IPOoOJIeM, BOIPOCOB COCTOSIHUS OKpY’Karolled cpeasl U
paIMOHATBHOTO UCTIOIH30BAHMSI PUPOJIHBIX PECYPCOB;

MP5

yMeHHe OOOCHOBBIBATH MECTO M pOJb OWOJIOTHYECKUX 3HAHWH B
MPaKTUYECKON NESITENBHOCTH JIOEH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTH;
OTIpeNeNIATh JKUBbIE OOBEKTH B MPUPOAE; IMPOBOIUTH HAOMIOACHUS 32
9KOCHCTEMaMHU C LENbI0 MX OINUCAaHWs U BBISIBICHUS €CTECTBEHHBIX H
AHTPOMNIOTCHHBIX W3MEHEHUH; HAaXOIUTh M aHAJIM3UPOBATH MH(POPMAILUIO O
JKUBBIX 00BEKTax;

MP6

CITOCOOHOCTh TIPUMEHSATH OHOJIOTMYECKHE W DKOJIOTHYCCKUE 3HAHUS IS
aHaJIM3a IPUKIAJHEIX OPO0JIEM X03IMCTBEHHON JIEITEIbHOCTH,

MP7

CIOCOOHOCTH K CAMOCTOSATEIHPHOMY ITPOBEICHUIO UCCIIEA0BAHNH, ITOCTAHOBKE
€CTECTBEHHO-HAyYHOTO JKCIIEPUMEHTA, HCIIOJIb30BaHUI0 MH()OPMAIMOHHBIX
TEXHOJIOTHMH JIJIsl pelICHUs HAYYHBIX M MpoheCcCHOHANBHBIX 3a/a4;

MP8

CIOCOOHOCTh K OIIGHKE STHYECKHX AaCHEKTOB HEKOTOPBIX HCCICIOBAHUN B
obmactu OHOTEXHOIOTHH (KJIOHUpOBaAHUE, HCKYCCTBCHHOE
OILIOJIOTBOPEHHE).

[IpenMeTHBIC pe3yIbTaThl 0A30BOTO YPOBHS

[1P6

c(OpMHPOBAHHOCTh MPEICTABICHUH O POJIM U MecTe OHOJIOTUH B
COBPEMEHHOW HAy4YHOM KapTHHE MHpa; IMOHMMaHHE pOJIM OWOJIOTHH B
¢dbopMHupoBaHUM Kpyro3opa U (pyHKIIMOHATBLHON TPAMOTHOCTH ISl PELICHUS
MIPAKTHYECKUX 3a/1a4;




I1P6

BJIaJICHUE OCHOBOIIOJATAIONIUMU TOHITUSMH U TPEACTABICHUSIMU O KHUBOU
MIPUPOJIE, €€ YPOBHEBOM OpraHU3allii U SBOJIOLKH; YBEPEHHOE MOJIb30BaHUE
OMOJIOTHYECKON TEPMHHOJIOTHEH U CHMBOJIMKOM;

[1P6

BJIaACHUC OCHOBHBLIMU MCTOJaMU HAYUYHOI'O IMO3HAHHS, UCIIOJIB3YEMbBIMHU IIPpHU
OHOJIOrNYECKUX HUCCICOOBAaHUAX KUBBIX O00OBEKTOB M 3KOCHUCTEM: OIIMCAaHUEM,
HU3MCPCHHUCM, MIPpOBCACHUCM Ha6J’IIDI[€HPII>i; BBIABJICHHC )41 OLICHKAa
AHTPOIIOI'CHHBIX W3MCHEHUI1 B IpUupoac,

I1P6

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ 00BACHATH PE3YJIbTAThI OMOJIOTMYECKUX
OKCIICPUMCHTOB, p€IIATh 3JICMCHTAPHBIC OMOJOrHYECKIe 3aJa4u,

I1P6

c(OpMHPOBAHHOCTh ~ COOCTBEHHOW  MO3UIMM 1O  OTHOWICHHIO K
Ouonoruyueckoi MH(MOpMANMK, MOJy4aeMOW U3 pPAa3HbIX MCTOYHUKOB,
r7100aJIbHBIM 3KOJIOTHYECKUM IPo0IeMaM U MyTSM MX PEIICHHSL.

[IpenMeTHbIe pe3ybTaThl HA YIITyOJIEHHOM YPOBHE

IIpyl

TOTOBHOCTh U CIOCOOHOCTH K CaMOCTOSITENIbHOM WH(GOPMAIMOHHO
MO3HABATEJIbHOW  JCSATENBHOCTH, BIAJCHUE HABBIKAMU IOJYYCHUS
HeoOxoauMoi HH(OpPMAlUK, YMEHHE OPUEHTUPOBATHCS B Pa3IMUHBIX
WUCTOYHUKAX HWH(POpPMAINH, KPUTUICCKH OICHUBATH M HHTEPIPETUPOBATH
uHGOpPMAILIKIO, TONYYAEMYIO M3 PA3JIMYHBIX HCTOYHUKOB.;

[Ipy2

BJIQJICHUE HABBIKAMH II03HABATEIHHOM, Y4E€OHO-MCCIIEIOBATEIBCKOU U
MPOEKTHON  JEATeNbHOCTH,  HaBBIKAMU  paspelieHdus  mpodiem;
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY IIOMCKY METOJI0B
pelieHusl MPaKTUYECKUX 3a/ay, INPUMEHEHHMIO pa3JIMYHbIX METOJ/I0B
MO3HAHUS,

[Ipy3

OCBOEHME M MHCIOJIb30BAHUE €CTECTBEHHO-HAyYHbIX, B YaCTHOCTH
OMoNOrMuecKkue 3HaHUSA I8 OpUOOpEeTEeHUs] HOBBIX 3HAaHUHM, JUISA
OOBSICHEHUS] €CTECTBEHHOHAYYHBIX SBICHUH U  (QOpPMYIHPOBAHUS
BBIBOJIOB.

®1'OoC CI1IO

Kon
KOMIIeTeHIUH

HaumeHoBaHue pe3yjibTaTa

OO01Me KOMIETEHIIUU

OK 01.

BriOupare criocoObl pemieHus 3a1ad npopecCHOHATBbHON AEATeNbHOCTH
MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02.

Hcnonp30BaTh  COBPEMEHHBIE  CpPEACTBA  IIOMCKAa,  aHaIM3a U
UHTEpHpeTanud WHPOpMAIMK, U WHPOPMALMOHHBIE TEXHOJOTUU IS
BBITIOJTHEHUS 33124 PO ECCUOHATIBbHON JeSITEIbHOCTH;

OK 04.

D¢ dexTrBHO B3aMOIEHCTBOBATH M pa0OTATh B KOJUICKTUBE M KOMAH/IE;

OK 07.

CopnelicTBOBaTh COXPAaHEHUIO OKpY’Karollen cpensl,
peCcypcocOepeKeHUI0, TMPUMEHITh 3HAaHUS 00 W3MEHEHUH KIUMaTa,
NPUHIUIBL OEPEeKITMBOTO TPOU3BOJICTBA, IPPEKTHBHO JCHCTBOBATH B
Ype3BbIYAIHBIX CUTYyaIHSIX.

[IpodeccrnonanbHbie KOMIIETCHITUT

I[IK 1.6

[TpoBoauTh paboTy MO NMPEAOTBPAILIEHUIO TPUMEHEHHUS JOTNHTa;

K 2.3

OdopMasaTs  pe3ynbTaThl  METOJMYECKOW M HUCCIIE0BATEIhCKOM




JIEATENBHOCTH B BUJE BBICTYIUIEHUMN, TOKJIAJI0B, OTYETOB;

K 2.4 OcCylIecTBIATh MCCIEAOBATENbCKYI0 M IPOEKTHYIO JAESITEIbHOCTH B
obnacTtu (pu3nuecKon KyJIbTypbl U CIIOPTA;

K 3.3 OcymecTBISITh KOHTPOJIb 3a JBUTATEIIPHOM aKTUBHOCTHIO, (hU3HMUECKUM
COCTOSTHMEM M BO3JCHCTBHEM HArpy30K Ha 3aHUMAIOUIMXCSA B IMPOIECCE
MPOBEACHUS 3aHATHI.

2.2. KoumuyecTBO 4YacoB Ha OCBOeHHe padodeii mnporpamMmbl 001meo0pa3oBaTeJbHOM
AUCUMILIUHBI:

KonugectBo yacoB, 0TBEJICHHOE Ha OCBOEHHE MPOrpaMMbl 00111€00pa30BaTEIbHON TUCIIUIUIMHBL,

B TOM YHCIIE:

MaKCHUMaJIbHON y4eOHOU Harpy3ku oOydaromierocsi 120 gacoB, B TOM 4ucIe:

00s13aTeIbHON ay TMTOPHOM yueOHO# Harpy3ku oOydaromierocs: 120 gacos.

3. CTPYKTYPA U COJIEP’)KAHUE OBIIIEOBPA30BATEJILHOM
JUCHUTIINHBI

3.1 O0bem o01eoOpa3oBaTe/LHONH JUCHUILUINHBI U BUbI y4eOHOH padoThl

Buj yue6Hoii padoThI Oobvem 6 uacax
O0beM 00pa3oBaTeIbHON MPOTrPaMMBbI U CHUTITIHHBI 120
B T.Y.
1. OcHOBHOe cofepxkaHue 96
BT. 4.:
TeopeTuieckoe o0ydeHue 68
IIPaKTUYECKUE 3aHATUS 22
1abOpaTOPHBIE 3aHITHS 6

2. IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COeP:KaAHNE (COMepKAHME

NMPUKJIATHOTO MOYJIfA) 2
BT. U..

TeopeTndeckoe o0ydeHne 8

MPaAKTUYECKUE 3aHATUS 14
nabopaTOpHbIE 3aHATUSL 2

WH/AUBUYalbHBIN IPOEKT (Oa/nem)™** *

IIpome:kyTouHas arTecTanus (IK3aMeH) *




3.2. TemaTnuyeckuii IVIaH U coiep:KaHue 001e00pa3oBaTeJbHOH AUCHUILUINHBI «bBrHonorus»

dDopmupyeMble
HaumenoBanue Conep:xanue y4eOHOro MaTepuaa (OCHOBHOE H PO ecCHOHAIBLHO-OPMEHTHPOBaHHOe), | O0bem
pa3iesioB U TeM JIa00paTOpPHBIE U NPAKTHYECKHUE 3aHATHS, IPUKJIAJAHON MOAYJ/Ib (IPH HAJIMYHH) 4acoB ROMIETEHIIH
1 2 3 4
OcHOBHOe co/iep:KaHue
Pa3nea 1. Knerka — cTpyKTypHO-QYHKIIHOHAJIbHAS €IMHUIIA )KMBOTO 26 OK 01
OK 02
OK 04
Tema 1.1. OcHoBHOe coiep:KaHue 2 OK 02
Buosorus kak 1 | buonorus xak Hayka. CBs3b OMOJOrMM C JAPYTMMH HayKaMu: Ouoxummus, Onogusuka, 2
HayKa Ouonuka, reHoreorpadpus u np. Poab u Mecto Ouonmoruu B (popMupOBaHHH
COBPEMEHHOW HAyYHOW KapTUHBI MHpa. 3HAUYCHHE OWONOrmueckux 3HaHwWi. McTtopus
Ouosiornu. 3HAYEHWE IMTOJIOTUU IS Pa3BUTHA OWOJOTHMHM W TIO3HAHWS TPUPOJIBIL.
MeTopl LIUTOJIOTUN: MUKPOCKOIHS, XpoMmatorpadus, 351eKTpopope3, METOJ MEUEHBIX
aToMoB, nuddepeHranpbHoe NeHTPU(YTHpOBaHNE, KYIbTypa KIETOK.
IlpakTH4yecKkue 3aHATH:
Tema 1.2. O0man OcHoBHOe conep:kaHue 2 OK 02
XapaKTepUCTHKA 1 | Pa3nooOpasue 6nocucreM. Opranuszaiyst OMOJIOrHYECKUX CHCTEM. Y POBHU OpraHU3aluu 2
JKM3HH OMOCUCTEM: MOJICKYJISIPHO-TEHETUYCCKHI, OPTaHOWIHO-KJICTOYHBIH, OpraHU3MEHHBIH,
MOMYJISILIMOHHO-BUI0BOM, YKOCUCTEMHBIH (OMOreo1eHOTHUECKU), OnOoCEepHBIil.
IIpakTyeckmne 3aHATHSA:
Tema 1.3. OcHoOBHOe coiep:KaHue 2 OK 01
Buosioruyecku OK 02
BAKHEIE 1 | Xumudeckuii coctaB kieTku. HeopraHumueckue BelIeCTBa KIETKH, WX OHOIOTHYECKas 2 OK 04
XHMIYeCKHe poab. Opranndeckue BellecTBa KieTku. buonornueckue nonumepsl. benku. Ctpykrypa u
e — ¢yHkuun OenKOBOM MOJeKyybl. DepMEeHTbl, NPUHIMI HX JCHCTBUSA. YTJICBOIBI.

buonornueckue ¢pynkuuu yrieonoB. Jlunuasl. O0muii mian crpoenus. ['uapoduisHo-




runpodoOHbIe cBoiicTBa. Kiaccudukanms munumoB. buonornueckne GyHKINU JTUITHAOB.
AT®. Crpoenne monexyisl AT®. buonornyeckue pynkmmun ATO.

Tema 1.4.
CtpykTypHO-
¢yHkuuonanbHan
OpraHu3anms KJIeToK

OcHoBHOE€ COIEPKaAHUEC

Tumbl  KIETOK:  dyKapHOTHYeCKas M INpokapuoThueckas.  CpaBHUTEIbHAs
XapaKTePUCTHKA KJIETOK JYKApHOT (pacTHTEIbHOM, >KUBOTHOM, rpuOHON). CTpoeHue
MIPOKApUOTHYECKON KIeTKU. OCOOEHHOCTH CTPOCHHUS TeTepoTpodHON M aBTOTPOQPHON
pOKapUOTHYECKUX KieToK. CTpoeHue Iu1a3Matudyeckoil memOpanbl. TpaHcrnopt
BEIIECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy: MAacCUBHBIA M aKTHBHBIM. DHIIOLMTO3:
MUHONKTO3, (aronuTo3. Dk3onuTo3. OOoNoUKa WK KieToyHas cTeHka. CTpykTypa u
(YHKINU KIETOYHOW CTEHKH PACTEHHA, TPHOOB.

Crpoenue knetku. [{utomnasma. [{urozons. [lutockener. OqHoMeMOpaHHBIE OPTaHOUIBI
KJIeTKH: sHAomIa3MaTruaeckas cetb (II1C), anmapat ['oabmku, TM30COMBI, IEPOKCHCOMBI,
BaKyoOJll PAaCTUTENbHBIX KiIeTOK. CTpoeHne u (pyHKIHUU OIHOMEMOpaHHBIX OPraHOMIOB
kietku. Knerounslii cok. Typrop. IloayaBTOHOMHBIE OpraHOUIbI KIETKU: MUTOXOHJIPUH,
TUTACTU/IBL:  XJIOPOILIACTBI, XPOMOIUIACTBI, JEWKOIIACTBI, MX CTPOECHUE M (PYHKIIHH.
SlnepHblil anmapar KJIETKH, cTpoeHue u GyHKiuu. HemeMOpaHHbIE OpraHOMbI KIETKU:
puOOCOMBI, MUKPOTPYOOUYKH, KICTOUHBIA IEeHTp. OpraHOMIbl IBUKCHHS: PECHUYKH H
xryTukd. CTpoeHue u pyHKIIMA HEMEMOPAHHBIX OPTAHOUIOB KIIETKH.

IIpakTHyeckue 3aHATHA:

JlabGoparopnas padora

Ha6opaTopHa;1 pa60Ta «CTpOCHI/Ie KJICTKHU U KJIICTOYHBIC BKIIFOUYCHUS) .

OK 01
OK 02
OK 04

Tema 1.5.
CrpykTypHO-
(GyHKIHOHAJILHBIE
(akTopsl
HACJIeICTBEHHOCTH

OcHoOBHOe coiep:KaHue

Crpoenne  xpomMocoM. XpOMOCOMHBIH  HaOOp  KJIETOK, TOMOJIOTUYHBIE H
HErOMOJIOTMYHBIE XPOMOCOMBI, TAIUIOMIHBIA W AMIJIOWAHBIN Habop. HykinenHoBbie
kucnorel. JIHK w PHK. Crpoenne HykienHOBBIX KuCIOT. Hykneotumsl.
Kommnemenrtapusie azotucteie ocHoBanus. [IpaBwio Yaprapda. Crpykrypa JHK —

OK 01
OK 02




NBOWHAs crupanb. MectoHaxoxaeHne u Ouonornyeckue ¢ynkmmu JIHK. JIHK-
skcneprusa. Bunel PHK. @ynknnn PHK B kitetke.

HpaKanecmle 3aHATHA:

Tema 1.6. OcHoBHoOE coepxaHue OK 01
Ipoueccobl OK 02
MATDPHYHOTO 1 | Marpuunsiii cunte3 JAHK — permukaums. [Mpunmuner permukanun JIHK. Mexanuszm
CHHTE3a perumukanuu JIHK. Penapanus JIHK (noperuiekaTuBHas, mocTperiekaTuBHas ). Peakium
MaTpPUYHOTO CHHTE3a. [[pUHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOIO CUHTE3A.
JIHK u ressl. ['eHeTndeckuii Ko, €ro cBoiicrBa. TpaHCKpUIILIASA — MAaTPUYHBIA CUHTE3
PHK. Tpancnsimms u e€ osrtambl. YcinoBust Ouocunreza Oenka. Crpoenme T-PHK u
KOJMPOBaHUE aMUHOKHCIOT. Posb pubocom B OnocuHTe3e OemKa.
I[IpakTnyeckue 3aHATHA:

Tema 1.7. OcHoBHoOE coepxaHue OK 02
HekJ1eTo4nble OK 04
OPMbI KH3HH 1 | Bupycobl — HekIeTouHble (OPMBI KHU3HU U 0OMUTaTHBIE Mapa3uThl. CTpOeHUE MPOCTHIX U

CIOXKHBIX BHPYCOB, peTpoBUPYcOB, OaktepuodaroB. KuzHenuwri 1mkn JIHK-
cogepxanmx Bupycos, PHK-conepxammx Bupycos, 6akrepuodaro. BUY, remarut
yenoBeka. bakrepun. O6mas xapakrepuctuka. [lonarue mramM. Bupycel n Oakrepuu:
CXOZCTBA U pa3Inyusl.

IIpakTnyeckue 3aHATHA:

Tema 1.8. OcHoBHOe coep:KkaHue
OOMeH BerecTB 1
1 | AccumMwisnus ¥ TUCCUMIIIALNAS — JABE CTOPOHBI MeTaboym3ma. THITbl 0OMEHA BEIISCTB: OK 02

npeBpanieHue
JHEPrUH B KJIETKe

aBTOTPO(DHBIN U TeTepOTPOPHBIN, AdPOOHBIN 1 aHAIPOOHBIH.

2 | IlepBuuHBIi CHUHTE3 OpraHMYECKUX BEIIECTB B KieTke. Ilmactuueckuii oOMeH.
@dotocuHTe3. XeMOCUHTE3.  AHa’poOHBI >HEpreTHUecKkuii oOMeH. AHa’poOHbIE
opranusMmsbl. bpoxxenue, aBToTpoHbI U reTepoTpodHBI TN NMUTaHUA. AHAIPOOHBIE

MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH. DTalbl SHEPreTUYECKOro OOMEHa.




| I'nmukonus. buonoruueckoe OKHCJICHHUC, HJIU KJIICTOYHOC JbIXaHUC.

Tema 1.9. OcHoBHoOe coaep:kanue 4 OK 02
Ku3HeHHBIH UK — OK 04
Y e 1 | Knerounsiii nuki, ero nepuoasl u perynsuus. [lepuoasl nuarepdaspl ©X 0COOEHHOCTH. 2
Meiio3 HuddepeHumanus KISTKM U apecT KIETOYHOro LUKia. JleneHue KIeTKH — MHTO3.
Cragum wMuTO3a M IpouCXOofsiiue mpouecchl. KapuokuHe3 W LUTOKUHES.
buonoruueckoe 3HaueHne muto3a. Meno3 — penyKLUMOHHOE JeleHue KieTku. Craanu
Meno3a. Melo3 — OCHOBa I0JIOBOI0 pasMHOXeHUA. [loBeneHue XxpoMocom B Melo3e.
Kpoccunrosep. buonornueckuit cmpicn Meio3a. Oddextsl Meho3a. Meiio3 B
KU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpakTHYecKHue 3aHATHS: 2
2 | KonrpoabHas padoraNel MonekynsapHblid ypoOBEHb OPTaHU3aLUN KUBOTO. 2
Paznen 2. CTpoenne U (pyHKIMHA OPraHu3Ma 38 OK 01
OK 02
OK 04
MK 2.3
IK 3.3
Tema 2.1. IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEPKAHNE TEOPETUYECKOT0 00yUeHUs 6
Ctpoenne 1 | MuorooGpa3ue opranu3smoB. ['omeocTa3 opraHmsMa W €ro nojiep>kaHue B Ipolecce 4 OK 02
OpraHm3ma KHU3HEAESITEIbHOCTH. OK 04
2 | Crpoenue opranusma. TKaHM, OpraHbl M CHUCTEMBbl OPraHOB JKMBOTHBIX U YEJIOBEKA. 1K 3.3
3HaueHUEe ONOpBI, JBUKEHUS, NMUTAHUS, JbIXaHUs, TPAHCIOPTA BEILECTB, BBIACICHUS,
3alUThl. 3HAYEHHUE MPOSIBICHUS PA3APAKUMOCTH U PETYIISILIHH .
IIpakTyeckmne 3aHATHSA: 2
1 | Teopus kioHaNIBHO-ceneKTUBHOTO MMMYyHHUTeTa [1. Dpnuxa, M1.11. Meununkosa. 2

I/IH(I)CKI_II/IOHHBIC 3a00JIeBaHUS U SIMUICMUS.




Tema 2.2. IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IEP:KAHIE TEOPETHYECKOT0 00yUeHn s OK 02
DopMbI 1K 3.3
pA3MHOKeHHsI 1 | ®opMbl pa3MHOXKEHHS OpraHu3MoB. becrosoe u nojaoBoe pa3sMHOXKEHHE.
OpraHusMoB IIpakTnyeckue 3aHATHSA:
Tema 2.3. OcHoBHOE conepxaHue OK 02
OHTOrenes 1 | TameToreHe3 y >kMBOTHBIX. OIUIOOTBOPEHNE M SMOPHOHATHFHOE PA3BUTHE KHBOTHBIX. OK 04
KHBOTHBIX H [TapreHorenes. OMOpuorenes (Ha npuMepe JaHueTHuka). Ctaanu s3MOpuoreHesa.
yeJ0BeKa IIpakTHyeckue 3aHATHA:
Tema 2.4. OcHOBHOe coep:kaHue OK 02
Omnrorenes 1 | F'ametoduT u cnopodput. PasmMHoKeHHE U pa3BuTHE Bogopocieil. PasMHoxeHue 1 OK 04
pacTeHui pa3BUTHE CIIOPOBBIX pacTeHUN. Pa3MHOKEHNE U pa3BUTHE CEMEHHBIX pacTeHUM. PocT.
[Teproibl OHTOTEHE3A paCTEHUM.
IlpakTH4yecKkue 3aHATH:
Tema 2.5. OcHOBHOe coep:kaHue OK 02
OcHoBHbIe moHsATHA | | | ['eHeTMka Kak Hayka O HACJIEJCTBEHHOCTH M M3MEHYHMBOCTH OpraHu3MoB. OCHOBHBIC
TeHeTUKH TFEeHETUYECKUE TMOHATHS U cuMBOJbL. ['eH. ['eHotun. deHoTun. AusenbHbIE T'€HBI.
AnpTepHaTUBHBIE NTPU3HAKU. JIOMMHAHTHBIA U PELIECCUBHBIM MpHU3HAKU. ['omMo3urora u
rerepo3urora. Ywucras guHug. [ uOpumbl.  OCHOBHBIE  METONBI  TCHETHKHU:
rUOPUIOTIOTMUECKHUH, IUTONIOTNYECKHE, MOJIEKYJISIPHO-T€HETHUECKHE.
IIpakTHYecKHe 3aHATHSA:
Tema 2.6. OcHOBHOe coep:kaHue OK 02
3akoHOMepHOCTH 1 | 3akoHoMepHOCTH 0Opa3oBaHHsS TameT. 3akombl 1. Mennens: Monorubpuanoe OK 04
HacJIe/I0BaHUsA ckpemyBanue. [IpaBuino nqomMuHHpoBaHMs. 3aKOH €JMHO0Opa3us MEPBOTO IMOKOJICHUS. 1K 3.3

3akoH pacuHieTuieHHs Tpu3HaKoB. [luTomornueckre OCHOBBI  MOHOTHOPHIHOTO
CKpellMBaHMsa. [umore3a  4YMCTOTHI rameT. AHaIM3HUPYIOIIEe  CKpeIlllMBaHUE.
JurubpugHoe cKpeuiMBaHUe. 3aKOH HE3aBUCHMOTO HAcleOBaHHUS TPU3HAKOB.
[MonurnbpuaHoe HacIeOBaHNUE U €r0 3aKOHOMEPHOCTH.

IpodeccHoHATLHO-OPHEHTHPOBAHHOE COIEPKAHNE MPAKTHYECKOT0 3aHATHSI:




1 | Pemenue 3amad Ha ONpEAENIEHUE BEPOATHOCTH BO3HUKHOBEHHUS HACJIEICTBEHHBIX
MPU3HAKOB TIPU MOHO-, JW-, MOJUTHOPUIHOM M aHAIM3HUPYIOUIEM CKPEIIUBAHUS Y

YJeJI0BEKA.
Tema 2.7. OcHoBHoOE coepxaHue OK 01
B3aumoaeiicTrBue 1 | 'enotun kak 1eIOoCTHas cucTeMa. MHOXKECTBEHHOE JeiicTBUe reHoB. [lieiorpornus. OK 02
TeHOB MHoxecTBeHHbIN amenu3M. B3anMozeiicTBue amienbHbIX reHoB. KogoMuHUpOBaHME. [K2.3
B3aumopeiictBue HeauienbHbIX reHoB. KoMimieMentapHocTs. Onuctas. [lonumepust.
IIpodeccuonaIbHO-OPHMEHTHPOBAHHOE COJEPKAHUE MPAKTUYECKOT0 3aHATHSA:
1 | Pemenne 3amad Ha ONpEACIICHHE BEPOATHOCTH BO3HHUKHOBEHUS HACIIEICTBEHHBIX
MPU3HAKOB IIPU Pa3JIMYHbIX TUIAX B3aUMOJICHCTBUS I'€HOB Yy YEJIOBEKA.
Tema 2.8. OcHoBHOe coiep:KkaHue OK 01
CuenieHHoe 1 | 3akonst T. Moprana. CuemnjieHHOE HacleIOBaHUE T'€HOB, HAPYIICHUE CILECTUICHHUS. OK 02
HacJIel0OBaHHe XpoMocOoMHasi TEOpHUsi HACIEACTBEHHOCTH. ['€HEeTMUecKOoe KapTUPOBAHHE XPOMOCOM. [K2.3
NPU3HAKOB Hcnonbs3oBanne KpOCCUHTOBEPA JIJIsi COCTABICHUS TEHETHUECKUX KapT XPOMOCOM.
IpodeccuonaibHO-OpHMEHTHPOBAHHOE COJIeP:KAHUE MPAKTHYECKOTO 3aHATHSA:
1 | Pemenue 3amady Ha ONpenesieHWE BEPOATHOCTH BO3HUKHOBEHHMSI HACIEICTBEHHBIX
MPU3HAKOB MPU CIETUICHHOM HaCJEOBAaHUM Y YETIOBEKa.
Tema 2.9. OcHoBHOE conep:kanue OK 01
I'enernka nmoJia 1 | XpOMOCOMHBIM MEXaHHU3M ONPEIENICHUs Moja. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. OK 02
['omorameTHbIN ¥ reTeporaMeTHbIN MoJl. ['eHeTHYecKass CTPyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CIIETUIEHHBIX C ITOJIOM.
IIpakTyeckmne 3aHATHSA:
OcHoOBHOe coiep:KaHue OK 01
Tema 2.10. OK 02

I'eHeTHKAa YeI0BeKa

1 | Kapuorun uenoseka. MeTobl U3y4eHHs] TEHETUKHU 4eaoBeKa .I'€HHbIE 1 XpPOMOCOMHBIE
0osle3HM 4YeJoBeKa. BoNe3HW ¢ HacleACTBEHHON NpeapacloyioKeHHOCThIO. 3HaueHHe
MCHHHHHCKOﬁ FCHCTUKHU B MPCAOTBpAIICHUU W JICUCHUNW TCHCTUUCCKHUX 3a001eBaHni

YCI0BCKaA.

IIpakTyeckune 3aHATHSA:




Tema 2.11. OcHoBHOe conep:kaHue 4 OK 01
3akoHOMepHOCTH 1 | BzaumopelictBue reHotuna u cpeabl npu ¢opMupoBaHuu QeHotuna. M3meHunBocTh 2 OK 02
U3MEHYUBOCTH npu3HakoB. KauecTBeHHblE W KOJMYECTBEHHbIE MpPU3HAKK. BHIbI H3MEHYMBOCTHU: OK 04
HacCJIeZICTBEHHAsl U HEHACJIEICTBEHHAsA. 3aKOH FOMOJIOTUYECKUX PAJOB B HACJIE€ACTBEHHON
mmenunBoctn  (H.M. BasunoB).Moaudukanmonsas, Wid  (QEHOTHIIHYECKAs
n3MeH4nBoCTh. Posib cpenpl B MoaudukannoHHOM u3MmeHunBocTH. Hopma peakuun
NpU3HaKa. BapuanuoHHBIA psii W BapUalMOHHAs  KpuBas. XapaKTepUCTHKA
MOIUGUKAIIMOHHOW  WM3MEHYMBOCTH.  HacrneacTBeHHas,  WIM  T€HOTHUIIMYECKas
M3MEHYMBOCTh. KoMOHMHAaTHBHAasET M3MEHUMBOCTh. MyTallMOHHAass M3MEHUYMBOCTH. Buisl
MyTalUii: FT€HHbIE, XPOMOCOMHBIE, FeHOMHBIE. [IpHUrHbI BOSHUKHOBEHMSI My TallHil.
IIpakTnyeckue 3aHATHA: 2
1 | Pemenue 3amau Ha ompeneneHue TUIAa MyTalUMM IpU Iepeladye HAcIeICTBEHHBIX 2
MIPU3HAKOB, COCTABJICHHE TEHOTUITNYECKUX CXEM CKPEILMBAHMUS.
Tema 2.12. OcHoBHOe conep:kaHne 4 OK 01
Cenexuus 1 | Cenexuus kak Hayka. MeTOIBl CENEKIMOHHOH pabOThl. I'€Tepo3uc M €ro HPUYMHBL 2 OK 02
OpPraHu3MoB HckyccTBeHHBIIE OTOOp: MAacCOBBI M HHIUBUAYAIBHBIA. JTambl KOMOWHAITMOHHON
cenekiuu. CopT, mopoja, wmTaMM. AJTOPUTMBI pELIEHHE 3aJady Ha OINpefesieHue
BO3MOKHOI'O BO3HHUKHOBEHMs HACJIEICTBEHHBIX NPHU3HAKOB IO CEJEKIHMH, COCTABICHHE
TeHOTUITNYECKUX CXEM CKPEILMBaHMSL.
IIpakTHYecKHe 3aHATHSA: 2
1 | KoutpoasHas padora Ne2 CtpoeHue U pyHKIIUN OpraHu3Ma. 2
Pa3nen 3. Teopus 3Bo/1IONNH 12 OK 02
OK 04
Tema 3.1. OcHoBHoOE coepxaHue 2 OK 02
Hcropus 1 | IlepBble 3BOJIOLMOHHBIE KOHLENIMH. I'paxyamucTudeckas 3BOJIOLUOHHAS KOHLEMIHS 2 OK 04
IBOJIIOLIMOHHOT 0 XK.b. Jlamapka. JIpmwxymme cuibl 3Bomouuu. KpeanmoHusmM U TpaHC)OPMHU3M.
y4eHust Cucremaruka K. Jlunnes u e€ 3nauenue uist GopMUpOBaHUS UIECH IBOJIOLUH

[IpeanocelIKu BOZHUKHOBEHHMS JTapBHHM3MA. DBOJIOIMS BUAOB B mpupoje. boprba 3a
cymiectBoBanue. EctecTBeHHBIH 0TOOp. [lMBepreHus npu3HakoB U BUI000pa30BaHUE.




OcCHOBHBIE MOJIOXKEHUS CUHTeTHYeCKOi Teopun 3BotoIuu (CT). Posb 3BOIOIIMOHHOM
Teopur B (POPMUPOBAHUH HAYYHOW KAPTUHBI MUPA.

HpaKanecmle 3aHATHA:

Tema 3.2.
Mukpo3Boaronus

OcHOBHOe co/iep:KaHue

1

MUuUKpo3BOMIOLIMA M MAakKpOdBOIIOLMA KaK OTalbl  3BOJIOLHMOHHOTO  IIpoLEcca.
I'eneTnueckue OCHOBBI HBOMIONMH. MyTalMu W KOMOHMHAIMM KaK 3JeMEHTapHBIN
3BOJIIOLMOHHBIN MaTepuall. [lomymsanusa kak ajeMeHTapHasi € AMHULA 3BOJIIOLUH.
JBmwxymue cuibl ((hakTophl) SBOMIONUM. MyTAalMOHHBIA TMpouecc M KOMOWHATHBHAs
W3MEHYNUBOCTb. Murpanusi. N3onsuus MOy IS reorpaduueckas
(mpoctpaHcTBeHHas1), Ouonoruueckas (penpoayktuBHas).EcTecTBeHHblli oTOOp —
HarnpasJsomuid hakTop »Bosoruy. boppba 3a cyliecTBoOBaHHE KaK MEXaHHU3M JICHCTBUS
€CTeCTBEHHOro oTOopa B MNomy/siuMAXx. Bua u  ero kpurepuu (IIpU3HAKH).
Bunoobpa3oBanue Kak pe3ysibTaT MUKPOIBOJIOLUH.

IIpakTHYecKHe 3aHATHSA:

OK 02

Tema 3.3.
MaxkposBosouust

OcHoBHOE€ CoICpPKaHUuE

1

MaxkposBomtonusi. PopMbl U OCHOBHbIE HampaBieHHs MakposBoiouuu (A.H.
CeBepuoB). Ilytm  moctwkenus  OWojorHyeckoro  mporpecca:  apomopdos,
uavoananTauus, oOmas JaereHepauus. MeToabl M3y4YeHHMs MAaKpO3BOJIIOLMHU. 3aKOH
3apojsliieBoro cxonactsa (3akoH K. bapa). buorenernyeckuii 3akon (O. I'ekkens, .
Miomnep). O61ue 3aKkOHOMEPHOCTH (IIPaBUia) SBOTIOLMH.

IIpakTHYecKHe 3aHATHSA:

OK 02

Tema 3.4.
Bo3unkHoBeHHE U
pa3BUTHE JKU3HU HA
3emire

OcHoBHOE€ CoIEpKaHuEe

1

I'urmoTe3bl 1 TeOprUy BOZHUKHOBEHUS KHU3HU Ha 3eMJIe: KPealMOHU3M, CaMOITPOU3BOJILHOE
(cioHTaHHOE) 3apOKIEHUE, CTAIIMOHAPHOE COCTOSIHHE, MaHCIepMus, O6uornol3. Hadamo
OpraHuveckoil sBostonuu. [losBIEHWE TEPBBIX KIETOK. DBOJIONMS MeTaboJM3Ma.
DOBonronusl  MEepBBIX  KiIeToK. [IpokapuoTel u  dykapuoTsl. [IpoucxoxneHue
MHOTOKJICTOYHBIX OpraHN3MOB. BO3SHHMKHOBEHHE OCHOBHBIX IAPCTB 3yKapuOT. OCHOBHBIE
YCPTHI 5BOJIONHUU PACTUTCIIBHOT'O MHPA. OcCHOBHEBIE YCPTHI 3BOJIOIUHU JKUBOTHOT'O MUpA.

HpaRanecmle 3aHATHA:

OK 02
OK 04




OcHoBHOe conep:kaHue 4 OK 02

Tema 3.5. 1 | AuTpononorus — Hayka o denoBeke. CHCTeMaTHYECKOe TIONOKEHHe yeaoBeka. CXOACTBO 2 OK 04

IIpoucxoxnenue 9eloBeKa C OJKMBOTHBIMH. OTIMYHMSA 4YelIOBEKa OT JKMBOTHBIX. l[IpsMoxoxkaeHue u
yeJioBeKa — KOMIUIEKC CBSI3aHHBIX C HMM IIPU3HaKoB. Pa3BuTHE TOJIOBHOIO MO3ra M BTOpOH
aHTpoOIOreHe3 CUTHaJIbHOW cucteMbl. COOTHOLIEHHE OMOJIOTMYECKMX M COLMAaJbHBIX (DAaKTOPOB B
a"TpornoreHe3e. OCHOBHbIE CTaJUU aHTPONOreHe3a. [IpuONUTEKH — MPEIKU YeloBeKa U
4es0BeKo0oOpa3HbIX 00e3bsiH. [IpoToaHTpon — MpeaiIecTBEHHUK YeloBeKa. ApXaHTpon —
ApeBHeHMuy 4enoBek. llameoanTtpon — npeBHuil yenoBek. HeoanTporm — 4esoBek
COBPEMEHHOI0 THUMA. OBOJIIOLMS COBPEMEHHOIO 4eJoBEeKa. YeIoBeuecKHue pachl.
OcHoBHBIE OoJIbIIME pachkl: €BpomeouHas (E€Bpa3uiCKas), HETPO-aBCTPATOUTHASL
(3xBaTOpHaNbHasA), MOHroJOUAHas (a3MaTcKo-aMepuKaHCKas). Bpemss u  mecto
BO3HUKHOBEHUS 4€JI0BEYECKUX pac. EAMHCTBO yenoBeyeckux pac.
IIpakTHyeckmne 3aHATHS: 2
1 | KonTtpouabsnas padoraNe3 Teopernueckue aceKkTsl IBOIIOLNN KU3HU Ha 3eMIIE. 2
Pa3nen 4. Dxojorus 26 OK 01, OK 02
OK 07,1IK 2.3
K 1.6
Tema 4.1. OcHoBHOe conep:kaHue 2 OK 01
JKOJIOTHYEeCKHe 1 | Cpenpl  oOuTaHus  OpraHU3MOB:  BOJHAs,  HA3€MHO-BO3/YIIHAs, IOYBEHHaf, 2 OK 07
(axTopsl 1 cpeabl BHyTpUOpranuzMeHHasi.  ®OU3MKO-XMMHYECKHE  OCOOEHHOCTH  cpell  OOWUTaHus
JKU3HH opranu3moB. IIpucnocobneHusi opraHM3MOB K KHU3HU B pasHbIX cpenax. [lonstue
skojornyeckoro ¢akropa. Kraccudukanus sxomorumdeckux ¢daktopoB. IIpaBuio
muanmymMma tO. JIubuxa. 3akon TonepantHocTu B. [lendopna.
IIpakTHYecKHe 3aHATHSA:

Tema 4.2. OcHOBHOe coJepKaHne 6 OK 01
Honynsiuus, 1 | Oxosornyeckass XapakTepUCTHKa BHJAa W MOMYJSIIMU. OKOJOTMYEcKas HHILIA BUIA. 2 OK 02
cooduiecTBa, DKOJIOTHYECKHE XapakTepucTuku nomyisuuu. CoolmiecTBa U 3kocucTeMbl. buornenos u OK 07
IKOCHCTEMBI ero crpykrypa (B.H. Cykaues). CBsizu Mexay opranuzMamu B 6uorienose. CTpyKTypHBIE

KOMITIOHCHTBI 9KOCHUCTCMBI: IPOAYUCHTBI, KOHCYMCHTLI, pCAYLICHTHI.




2 | KpyroBopoT BelecTB U MOTOK YHEPTUHU B 3KOcUcTeMe. Tpoduieckre ypoBHHU. 2
AHTpPOIIOTEHHBIE  3KOCUCTEMBI. ArposkocucTteMbl. OTINMUMg  arpo’KOCUCTEM  OT
OuoreoreHo30B. YpooskocucTeMbl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHCTEM.

IIpakTyeckmne 3aHATHSA: 2

1 | PemieHue npakTHKO-OPUCHTHPOBAHHBIX PACYETHBIX 3aJaHUH IO MEPEHOCY BEIIECTBA U 2
JHEPIUU B DKOCHCTEMaxX C COCTaBJICHHE TPO(UUECKHMX Iened u mUpaMu] OHOMAacChl U
SHEPTHH.

Tema 4.3. OcHoBHOE conep:kaHne 2 OK 01
Buocdepa - 1 | Buoctepa — xuBas obomouka 3emnn. PazsuTHe mpencTaBieHuii o Guocdepe B Tpymax 2 OK 02
rjodajbHast B.N. Bepuanckoro. O6mactu 6uocdeps! u €€ cocras. JKupoe BemecTBo 6uochepsr u ero OK 07

IKOJIOTHYecKast ¢yHKuu. 3aKOHOMEPHOCTH cyllecTBoBaHUSl Ouocdepbl. OcoOeHHOCTH OHMOCPEphl Kak
cucremMa mI00aNbHOM 3KOcHCTeMBl. JluHamMuyeckoe paBHOBecue B Ouochepe. PurmMuuHOCTH
sBiIeHH B Onocdepe. KpyroBopoTsl BemecTB 1 OMOreOXUMHUYECKUE NUKIIBL. ['1o0anbHbIe

9KOJIOTUYECKHE POOJIEMBI COBPEMEHHOCTH U IyTH MX PEIICHUSI.

IIpakTHyeckue 3aHATHA:

Tema 4.4. OcHoBHoOE coepxaHue 4 OK 01

Bausinue 1 | AHTpomoreHHble BO3ACHCTBUS Ha Ouochepy. 3arps3HeHUs KaK BU aHTPOIOTSHHOTO 2 OK 02

AHTPONOTreHHBIX BO3JCHUCTBUS (XUMHMUYECKOE, (HU3UUECKOe, OHOIOrMYecKoe, OTXOJbl IMPOU3BOACTBA U OK 04
(pakTOpOB Ha notpeOienus). AHTpPONOreHHble BO3JIeHCTBHS Ha artMocdepy. BoszneiictBus Ha OK 07
onochepy rugapocdepy (3arpsA3HEHUss M MX HCTOYHMKM, HUCTOIIEHUS Box). BozneiicTBus Ha K23
mutocdepy (merpagamMs IOYBBI, BO3JCHCTBME Ha TOpHBIE TIOPOJA, HEApa).
AHTpPOIIOTEHHBIC BO3JICUCTBUS HAa OWOTHYECKHE cooOmecTBa (Jieca W pacTHTEIbHBIC
CO00111eCTBA, )KUBOTHBIA MUD).

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEPKAHNE MPAKTUYECKOT0 3aHATHA : 2

1 | PemeHne mNpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN MO  COXPAHEHHIO 2
MIPUPOJHBIX PECYPCOB CBOETO PETMOHA MPOKUBAHMSL.

Tema 4.5. OcHoBHoOe coaep:kaHue 12 OK 02

Bausinue OK 04




COLMAJILHO- OK 07
IKOJIOTMYECKHX 1 | 3mopoBbe U ero cocTapisoue. MaKTOPBI, HOTOKUTEILHO M OTPUIIATENHLHO BIUSIONINE IIK 1.6
(¢akTopoB Ha Ha OpraHu3M 4YelioBeka. BpeaHbie MpUBBIYKY: MOCIEACTBUS U nTpodumnakTuka. [Ipodiema
310pOBbE YeJIOBeKa TEXHOTCHHBIX BO3JICHCTBUI Ha 3710pOBbE YeslOBeKa (3JIEKTPOMArHUTHBIE MO, ObITOBas
XUMHUSI, U30BITOYHBIC LIyMBbl, paJudanus W T.I.). AJantanus OpraHu3Ma yeloBeKa K
(dakTopaM OKpyKaroIliel cpeapl. 3allUTHbIE MEXaHM3Mbl OpraHM3Ma 4YeloBeKa.
310poBbe U pabOTOCTIOCOOHOCTD.
2 | [puanunel  GopMuUpOBaHUs  3M0pOBbecOEperamIero mnoBeacHus.  Dusuveckas
AKTUBHOCTbH U 37I0POBBE.
IIpakTHYecKne 3aHATHS:
1 | Onpenenenue CyTOYHOTO pallMOHa MUTAHUS.
2 | Co3nanue MHAWBUYATbHON MaMATKH 110 OPTaHU3alUY PAlIMOHAIBHON (PU3NYECKOM
AKTUBHOCTH.
IIpodeccuonaILHO-OPMEHTHPOBAHHOE COJIeP:KAHUE JIA00OPATOPHOT0 3aHATHS
1 | JlaGopatopHas pabGorta «BnusHue abuotmueckux (akTOpoB Ha yeloBeKa (HU3KUE U
BBICOKHE TEMIIEPaTyphl)
2 | KonrpoabHas paboraNe4 TeopeTnyecKkue acreKkThl IKOJIOTHH.
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COJEeP:KAHUE (COIePKAHNE MPUKJIATHOTO MOYJIs1)
Paznen S. buosiorusi B aKu3Hu OK 01
OK 02
OK 04
MK 2.3
[IK 2.4
Tema 5.1. OcHoBHOE conepxaHue OK 01
buorexHoJsiornu B 1 | buortexHonorus Kak Hayka U Hpou3BOoACTBO. OCHOBHbBIE HaIpaBICHHUS COBPEMEHHOM OK 02
JKM3HHU KAXKIOr0 onorexHosoru. Mertonsl OnorexHOJOTHH. QOOBEKTHI OHMOTEXHOJIOTHHA. OJTHKA OK 04
OMOTEXHOJIOTMUECKUX M TeHEeTHYeCKUX 3KcrmepuMeHToB. [IpaBuma moucka u aHanusa 1;[1; 221

OMO3KOJIOrMYeCKOW HHGPOPMALMU U3 PA3IUYHBIX HCTOYHUKOB (HayuyHas M ydeOHO-
Hay4Has JUTepaTypa, CpeJICTBa MaccoBOil nH(popmaluu, cetb IHTEpHET U npyrue).




IIpogeccuonaIbHO-OPHMEHTHPOBAHHOE CO/leP:KAHNEe NPAKTHYECKOT0 3aHATHSA: 2
1 | Keiicel Ha aHanmu3 wHGOpPMAIMHM O HAYyYHBIX AOCTIDKEHHSX B OOJIACTH TE€HETHUYECKUX 2
TEXHOJIOTHH, KJIETOYHOW HHKCHEPUHU, TTUIIEBBIX OMOTEXHOJIOTHH.
OcHoBHoOE coiepKaHue 4 OK 01
Tema 5.2. IIpo¢eccHoHAIBLHO-OPHEHTHPOBAHHOE COAEPKAHUE IPAKTHYECKOI0 3AHATHA: OK 02
ConnanbHo- 1 | DTUyeckue acmeKThl pa3BUTHA OMOTEXHOJOTUN M MPUMEHEHUE UX B JKU3HU YeNlOBEKa, 2 OK 04
ITHICCKHUE ACNIEKThI MOUCK U aHAJIU3 HHPOPMAIMU U3 PA3IUUHBIX HCTOUHHKOB. MK 2.3
OnorexHosOrMii 2 | 3ammra kedca: IlpencraBieHue pe3yabTaTOB pEHICHHUS KeHCOB (BBICTYIUIEHHE C 2
MIPE3CHTAIINEH )
Pa3zne 6. Buodkooruueckue Mccae0BaAHUS 10 OK 01
OK 02
OK 04
OK 07
Tema 6.1. OCHOBHOE cojiepKaHue 2 OK 01
OcHoBHble MeTOABI | | | Hayunslid MeTox. MeTosl GHOSKOTOTHYECKHX MCCIIEJOBAHHIL: MOJIEBEIe, 1a00paTOpHBIE, 2 OK 02
0M03KO0I0rHYeCKHUX AKCIEPUMEHTaIbHbIE. MOHUTOPUHT OKPY’KAIOWIEH CPEeAbl: JTOKAIbHBIM, PErMOHATBHBINA U OK 04
HCC/Ie10BaHUI ro0anbHBIA. MeToApl TMOWCKA, aHauu3a M 00paboTKM HH(pOpMaUM O TPOCKTE B OK 07
Pa3JIMYHBIX UCTOYHHUKAX.
IIpakTHYecKHe 3aHATHSA:
Tema 6.2. OCHOBHOE cO/iepKaHue 8 OK 01
buoskosiornyeckuii | [IpakTnueckue 3aHATHS: 2 OK 02
IKCIICPUMEHT 1 | OG30p TeM yueOHO-HCCIEeI0BATENbCKUX MPOEKTOB. Kaxkaas rpymnmna BeIOMpaeT 0JIuH U3 gi 8‘7‘

BapHaHTOB y4e€OHO-UCCIIEI0BATENBCKUX POEKTOB!
1. Ouenka kauecTBa aTMOC(HEPHOT0 BO3yXa
2. OrueHKa Ka4ecTBa IM0YB METOZOM (PUTOTECTUPOBAHHS
3. OueHka KauecTBa BOJ NIOBEPXHOCTHBIX BOJAOEMOB I10 OPraHOJIENITUYECKUM U
(U3UKO-XMMHUYECKUM CBONCTBAM
4. Bnusanue I[TAB Ha pocT U pa3BUTHE CEMSH BBICIIUX PACTCHHI




5. BnusiHHE CONEBOr0 3arpsi3HEHUsI HA POCT U PA3BUTUE CEMSIH BBICIINX PACTEHUMN
Ilepswiii sman 6vlnoaHenUs NPOeKma.:

O6ocHOBaHME aKTyaJIbHOCTH BBIOpAHHOU TeMbl. BhIsiBICHHE TTPOOIEMBI HCCIIEIOBAHNUSA,
dhopmynupoBaHue TUIIOTE3bI. BEIOOp METOI0B HCCeIOBaHUS.

JlaGopaTopHble 3aHATHSA 4
1 | Bmopoii sman evinonnenus npoekma: NOArOTOBKAa HEOOXOIUMOM MOCY/Ibl M MaTepuaa 2
JUISL KCIIEPUMEHTA, IPOBEJEHUE SKCIIEPUMEHTA, IEPUOANUYECKAs IPOBEPKA TEUEHHUS
JKCHepuMenTa/ cOop MaTepuaia B BHIOPaHHBIX TOYKaxX 0TOOpa mpod
2 | Tpemuii sman @vinoanenus: npoekma. TMONy4eHUE NEPBUYHBIX IKCIIEPUMEHTAIbHBIX 2
JAaHHBIX, TPOBEJIEHUE CTATUCTUYECKONH 00pabOTKM MOTYyUEHHBIX TaHHBIX
IIpakTHyeckne 3aHATHS: 2
1 | 3amura npoekra. [IpencraBneHue pe3yabTaToOB BHIIOJIHEHUS Y4eOHO- 2
HCCIIEI0BATENIBCKUX IIPOEKTOB.
IIpomexyTrounas arrecranus (JK3amMeH)
Bcero: 120




4. YCJOBUS PEAJIN3AIIMU OBIIIEOBPA30OBATEJBHOMN JUCIHUILINHBI

4.1 TpeGoBaHus K MUHUMAJIBLHOMY MATEPHAJBHO-TEXHUYECKOMY 00eCIe4eHH 0

Peanuzanus o61meo0pa3oBaTebHON AUCIUILIMHBI TPEOYET HATUYMSL:
y4yeOHoro kabuaeta buonorumn
nabopaTtopuu

O6opynoBanne ydeOHOro kaOuHeTa: wmebenb, [OCKa, MeJ, HaIJISIHBIE MOCOOUS
(KOMIUTEKTBI y4eOHBIX TaOJIHIL, TNIAKATOB).

TexHudyeckue cpeicTBa OOYUYEHHS: KOMIIBIOTEP C YCTPOMCTBAMH BOCIPOU3BEIICHUS
3BYKa, MYJIbTUME/IAA-TIPOCKTOP C SKPAHOM

O6opynoBanre 1ab0paTopun U pabOYUX MECT JIA0OPATOPUU: MHUKPOCKOIBI, TOHOMETP,
nabopaTtopHass mocyna (IpoOWUpPKH, TOJCTaBKH Ui TPOOUPOK, MHUHIETHI, MECOK, CTYNKH C
NECTUKAMU, MPEAMETHBIC U TIOKPOBHBIC CTEKJIA, CTEKIISTHHBIC MMaJOYKH, MPEMapOBAILHBIC HIJIbI,
¢dbunpTpoBabHas Oymara (candeTku), CTakaHbl) TUIIEPTOHUYECKUN PACTBOP XJIOpHJA HATPHA,
3%-HBIN pacTBOp MEPOKCHIA BOAOPOIA, PACTBOP HOAa B WOAMCTOM KajuH, TIUICPUH, KITyOHU
KapToders, JIUCT AI0JEH KaHAJCKOU, TUI0J psOUHBI OOBIKHOBEHHOH (pSIOWHBI WJIM TOMAaTa), JyK
penyaTklii, pa3BecHHBIC B BOJIC APOXIKH).

4.2 UndopmaniuonHoe odecriedeHne 00yueHust

[TepeyeHb pekOMEHIyeMbIX YYEOHBIX W3JIaHUM, VHTEpHET-pecypcoB, MOTOJHUTEIBLHOMN
JIATEPATYPEI

OcCHOBHBIC HICTOYHUKHU:
1. buonorus. 10 kmacc (6a30BbIil YPOBEHB): YUeOHUK It cpeaHero o0iiero oopazoBanust /

B.B.[laceunuk, A.A Kamenckuii, A.M. PyOmoB; mnox o6meit penakuueit B.B.
[Taceunuka. — 4-e uzn. — Mocksa: [Ipocsemenue, 2022. —223c.

2. bwuonorus. 11 kmacc (6a30BbIil YPOBEHB): YUEOHHK 71T CpeHEro O0IIero oopa3oBanus /
B.B.I[laceunuk, A.A .Kamencknii, A.M. PyOmoB; mnom o6meil penaknueit B.B.
[Taceunuka. — 4-e u3a. — Mocksa: [Ipocsenienue, 2022. —272c.

3. buomnorusa. buonoruueckue cuctemsl u nporecchl. 10 kiacc (yriayOleHHBI YpPOBEHbD):
yueOHUK i cpeaHero obmero obpaszoBanus / A.B.Tepemos, P.A. [letpocoBa.— 14-¢
n3n. — MockBa: Muemosuna, 2023. — 339c.

4. bwuonorus. buonorudyeckue cucteMsl U nporeccbl. 11 knacc (yriayOJaeHHBIM ypOBEHb):
y4eOHUK 11 cpenHero obmero oopasosanms / A.B.Tepemos, P.A. IlerpocoBa .— 14-¢
m31. — MockBa: Muemo3uHa, 2023. — 400c.

I[OHOJIHI/ITCJILHLIC HCTOYHUKMU:

1. buonorusa. 10-11 kmacc (yriyOJIeHHBIH YPOBEHB): YUYCOHHK JJIsi CpPEIHEro OOIIero
obpazoBanus / B. H. Speirus [u ap.]; mox obmieit penakiueit B. H. SIppiruaa. — 2-e usm.
— Mocksa: U3narensctso IOpaiit, 2022.

2. OOyxos, . K. buonorus: KIeTKM M TKaHMU: ydeOHOE T™OcoOMe sl CpEIHEro
npodeccuonanabaoro obpasosanus / J[. K. Obyxos, B. H. Kupunenkosa. — 3-e u3m.,
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 358 c.



10.

Buosnorusi: yueOHUK U MPaKTHUKYM JJISl CpelHero npodeccuoHanbHoro oopazoBanus / B.
H. Apemrun [m np.]; mox penmakumein B. H. Spemruna. — 2-e m3n. — Mocksa:
W3narenscrBo FOpaiit, 2022. — 378 c.

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

[TaBmoBa, E. . Dkomnorus: y4eOHUK W MPAKTUKYM IS CPEIHETO MPO(EeCCHOHATBHOTO
obpazosanus / E. U. [TaBnosa, B. K. HoBukoB. — Mockga: U3marensctBo IOpaiit, 2022.
— 190 c.

Epemuenko, O. 3. buomnorus: ydenue o Ouocdepe: yueOHOEe mocoOue sl CpeaHETo
npocdeccuonansHoro oopazosanus / O. 3. Epemuenko. — 3-e uzn., mepepab. u gom. —
Mocksa: U3narensctBo FOpaiit, 2022. — 236 c.

bmunos, JI. H. DOkonorus: ydeOHOe mocoOue s CpemHero mnpodeccrHoHaIBHOTO
obpazoBanus / JI. H. baunos, B. B. [Tonskosa, A. B. Cemenua ; mox obmiei penaxiuei
JI. H. biimnoBa. — MockBa: U3narensctBo FOpaiit, 2022. — 208 c.

bproxanb, ®. ®. [Ipomeinennas sxonorus: yaeonuk / @.@. bproxans, M.B. I'padkuna,
E.E. Cno6uskoBa. — MockBa: POPYM: UHDPA-M, 2022. — 208 c.

Hecmenosa, H. H. DOkonoruss denoBeka: y4yeOHHK W TPAKTHKYM [IJS CpPEIHETO
npodeccuonansHoro obpazosanus / H. H. HecmenoBa. — MockBa: HM3naTenbcTBO
Opaiir, 2022. — 157 c.

buonorus mis npodeccuil U crnenuaabHOCTEH TEXHUYECKOIO U €CTECTBEHHO-HAy4YHOI'O
npoduiieit: y4eOHMK JUIsl CTyH. YyupexaeHuil cpen. mnpod. obpazoBanus / B. M.
Koncrantunos, A. I'. Pe3anos, O. E. ®aneesa; nox pen. B. M. KoncrtantunoBa. — M. :
N3narensckuii eHTp «Akanemusi», 2016/ — 336 c.

HNuTepHeT pecypcesl:

. buomorus. 10-11 kmacc (yriyOJIeHHBI YpPOBEHB): YYEOHUK JJIsi CPEIHErO OOIIero

obpazoBanus / B. H. Speirus [u ap.]; mox oOmieit penakiueit B. H. Speiruna. — 2-e us .
— Mocksa: UznatensctBo Opaiit, 2022. — 357 ¢. — (HaponmHoe mpocsenienue). —
ISBN 978-5-534-15630-0. — Texct: snextponHsii // OOpa3oBarenbHas Tuiatdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/509241

Oo6yxos, JI. K. buomorus: kieTku ¥ TKaHU: ydeOHOe MocoOue i CpeaHero

npodeccuonanabHoro obpasosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-e u3n.,
nepepab. u gomn. — MockBa: WzpmarensctBo HOpaiit, 2022. — 358 c. —
(ITpoeccuonanbuoe  obpazoanue). — ISBN  978-5-534-07499-4. —  Tekcr:
anekTpoHHbId // OOpazoBatenbHas miatdopma IOpaiit [caiit]. —  URL:

https://urait.ru/bcode/494034

buonorus: y4eOHUK ¥ MPAKTHKYM JJIsi CpeIHEro npodeccunoHanbHOro oopasoanus / B.
H. Spsirun [u ap.]; nmox penakuueir B. H. Spsiruna. — 2-e usn. — Mocksa:
WznarensctBo FOpaiit, 2022. — 378 c. — (IIpodeccuonansuoe o6pazoBanue). — ISBN

978-5-534-09603-3. — TexcT: 3nexTpoHHblii // O6pa3zoBaTensHas miaatdgopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/489661


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

5. KoHTpOJIb ¥ OlleHKA pe3yJibTAaTOB 0CBOeHMs 00111e00pa3oBaTe/IbHOM

JTUCIHHUIIITNHBI

KoHnTpoib M oOmeHKa pacKphIBalOTCA 4Yepe3 AUCLHUIUIMHAPHBIE pE3YJIbTaThl,

YCBOCHHBIC 3HAHUA WU HpI/IO6peTCHHBI€ CTyACHTAaMM YMCHM:A, HAIIPABJICHHBIC Ha

dbopmupoBaHue 00X U MPO(HECCHOHATBHBIX KOMIIETEHIIUM.

Oo0mas/mpodeccnoHaIbHast Pa3znen/Tema Tun oeHOYHBIX MEePONPHUATHIA
KOMIIETCHIIUA
Paznen 1. Kierka — KoHnTtponbHas pabota
CTPYKTYPHO- “MouneKyJIIpHbIi YPOBEHb
(GyHKHOHANIbHAS eIMHULIA | OPraHU3ALMH )KUBOTO”
KMBOT'0
OK 02 Tema Nel.1. 3anonHeHue TabauIbl C
buonorus xak Hayka OTNMCaHUEM METOIOB
MHUKPOCKOITUPOBAHUS C UX
JIOCTOMHCTBaMH 1
HEJOCTAaTKaMHU.
3anonHenue Tabauisl «Briuag
YVYEHBIX B pPa3BUTHE OUOIOTHI»
OK 02 Tema Nel.2. 3arojHEeHNEe CPABHUTEIBHOM
OO6m1as xapakTepucTuka TaOIUIIBI CXO/ICTBA U PA3INUUi
KU3HHU KUBOTO U HE )KHUBOTO
OK 01 Tema Nel.3. @poHTaAIBHBIN OIPOC
OK 02 buonornyecku BakHbIE [ToaroroBka yCTHBIX COOOIIEHUI
OK 04 XUMHUYECKHE COCIUHEHUS C IIpe3eHTauuen
Brinonnenue u 3anura
71a00paTOpHBIX padoT:
«Onpenenenue BuramuHa C B
MPOIYKTaX MUTAHUSY,
«I"'uapodpunbHO-rUAPOPOOHBIE
CBOMCTBA JIMITUIOBY
OK 01 Tema Nel 4. OueHnBaemasi AUCKYCCUS IO
OK 02 CtpykTypHO- BOIIPOCAM JIEKLIUU
OK 04 (GyHKIMOHATIbHAS PazpaboTka MEHTaIbHON KapThl

opraHu3anus KJICTOK

Mo KJIacCU(DUKAIIMU KIIETOK B UX
CTPOCHUIO Ha MPO- U
9YKapUOTHYECKHUX U 110
[[apCTBaM B MUHU TPYIIITax
BrinosHenue u 3ammura
J1a00paTOPHBIX padoT:
«CTpoeHue KIeTKH (pacTeHus,
JKUBOTHBIE, TPUOBI) U KJICTOYHBIE
BKJIIOUEHUS (Kpaxmall,




KapOTUHOUIBI, XJIOPOILJIACTEHI,
XpOMOIIIACTHI)»,
«I[IpornIIaeMoCcTh MEMOpaHBI
(TuTa3zmMoIn3, IeTIa3MOITh3)»

OK 01 Tema Nel.5. @poHTaAIBHBINA OIIPOC
OK 02 CtpykTypHO- PazpaboTtka rioccapus
¢dbyHkmonansHeie (hakTopsl | Pemienue 3amad Ha onpeneicHue
HAaCIEeACTBEHHOCTH MOCJIE/I0BATETIbHOCTH
HYKJICOTH]IOB
OK 01 Tema Nel.6. OpOoHTATBHBIN OMPOC
OK 02 [Ipouiecchl MaTpUUHOTO Tect «IIponecchl MATpUYHOTO
CUHTE3a CHUHTE3a»
Pemenue 3anay Ha onpeeneHue
MOCJIEI0BATEIbHOCTH
AMHHOKHUCIIOT B MOJIEKyJIe Oenka
Pemenue 3agau Ha onpeneneHue
MOCJIEI0BATEIbHOCTH
aMUHOKHUCIIOT B MOJIEKYyJIe Oeka
B ClIy4ae U3MEHEHHUS
MOCIIE0BATEIHHOCTH
Hykaeotunos JJHK
OK 02 Tema Nel.7. @poHTANIBHBIN 0IIPOC
OK 04 Hexnerounsie ¢popmbl sxu3Hn | [ToAroTOBKa yCTHBIX COOOIEHHIHA
C Ipe3eHTanuel (BUpycHbIE U
OakTepuanbHbIC 3a00JIE€BaHUS.
OO61re TpUHLHUIIBI
MCIIOJIb30BaHUS JIEKApPCTBEHHBIX
BeniecTB. OcoOeHHOCTH
MIPUMEHEHUST aHTUONOTHKOB)
OK 02 Tema Nel.8. @poHTANIBHBIN 0nIpoC
OOmMmeH BemecTB U 3anojgHeHue CPaBHUTEIBHOMN
IpEBpalIeHUE SHEPTUU B TaOIUIIBI XapaKTEPUCTUK TUIIOB
KJIETKE oOMeHa BelleCTB
OK 02 Tema Nel.9. OO0cysx1eHne 1Mo Bompocam
OK 04 JKU3HEHHEBIN IUKIT KIETKH. JIEKIINHU
Muto3. Meiio3 Pa3paboTka neHThI BpeMeHU
JKU3HEHHOTO 1MKJIa
Pazpnen 2. Ctpoenue u Konrponbnas pabora "CTtpoeHue
(yskuumn opranuszma U QYHKIUHU opranusma’”
OK 02 Tema No2.1. OneHnBaemas JUCKYCCHUS
OK 04 CrtpoeHune opranusma Pa3paboTka MeHTaIbHON KapThl
IIK 3.3 TKaHEH, OPraHOB M CUCTEM

OpraHoOB OPraHU3MOB (pacTeHHUS,
’KUBOTHBIE, YEJIOBEK) C KPATKOH




XapaKTePUCTUKON MX (PYHKLIUI
IToaroroska u npeacTaBicHUE
YCTHBIX COOOIICHUH ¢
npe3eHTanuen (MMMYHUTET,
nH(}EKITMOHHBIEC 3a00IEBaHMUS],
AMUJIEMHHU, BAaKIIMHALINA)

OK 02 Tema Ne2.2. OpOHTAIBHBIN OIIPOC
IK 3.3 @OpMBI pa3MHOKECHUS 3arnonHeHne TabIMIIbI ¢ KPaTKOM
OpraHU3MOB XapaKTEPUCTUKON U MpUMepaMu
(dhopM pa3MHOKEHUST OPTAHU3MOB
OK 02 Tema Ne2.3. Pa3paboTtka 1eHTH BpeMEHHU C
OK 04 OHTOreHes XKUBOTHBIX U XapaKTEPUCTUKOMN 3TanoB
YyelioBeKa OHTOT€HEe3a OTAETBHOU IPyIHon
JKUBOTHBIX U YEIIOBEKa IO
MUKPOTPYIIIaM
Tect/ompoc
OK 02 Tema Ne2 4. CocraBiieHHe KU3HEHHBIX
OK 04 OHnTOreHes3 pacteHuit LIMKJIOB PACTEHUH 110 OTAEIIaM
(MOXOBUIHBIE, XBOIIICBUHBIC,
MaNOPOTHUKOBUTHBIE,
roJ0CeMEHHbBIE,
MOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pazpabotka rioccapus
OcCHOBHBIE TOHATHS Tect
TE€HETUKH
OK 02 Tema Ne2.6. OpOoHTATBHBIN OMPOC
OK 04 3aKOHOMEPHOCTH Tect no Bompocam JIEKIIUH
K 3.3 HaCJIEIOBAaHUS Pemenue 3amayu Ha onpenencHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJACTBEHHBIX TPU3HAKOB MPHU
MOHO-, JTH-, IOJIATHOPUIHOM U
AQHAIM3UPYIOLIEM CKPELIMBaHUH,
COCTaBJIEHUE T'€HOTUITNYECKUX
CXEM CKpeLIMBaHUs
OK 01 Tema Ne2.7. Tect
OK 02 B3anmopeiicTBue reHoB PazpaboTtka rioccapus
IIK 2.3 Pewenue 3anau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICJICTBEHHBIX MTPU3HAKOB MPU
Pa3IUYHBIX TUTIAX
B3aNMMO/IECHCTBHS TSHOB,
COCTaBJIEHUE T€HOTUITNYECKUX
CXEM CKpelIMBaHUs
OK 01 Tema Ne2.8. Tect
OK 02 CuennienHoe HacienoBanue | Pazpabotka rimoccapus




IIK 2.3

MIPU3HAKOB

Pemienue 3aga4d Ha OIPCACIICHUC
BEPOATHOCTU BOBHUKHOBCHHA
HACJICACTBCHHBIX IIPHU3HAKOB ITPU
CICIIJICHHOM HacCJICAOBAaHHUHU,
COCTaBJICHUEC I'CHOTHUITMYCCKHUX
CXEM CKpCIIMBAaHHA

OK 01
OK 02

Tema Ne2.9.
I'eneTuka nonia

Tect

PazpaboTka rioccapus
Pemenue 3amau Ha onpezencHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIE/ICTBEHHBIX MTPU3HAKOB,
CIICTICHHBIX C ITOJIOM,
COCTaBJICHNE TeHOTUITHYECKIX
CXEM CKPELIHBAHUS

OK 01
OK 02

Tema Ne2.10.
I'eneTuka uenoBeka

Tect

Pazpabotka rioccapus
Pemenue 3anau Ha onpeneneHue
BEPOATHOCTH BOBHUKHOBEHUS
HACJIEACTBEHHBIX ITPU3HAKOB,
HCITIOJIb3YSl METO/Ibl TEHETUKHU
YEJI0BEKA, COCTABIICHUE
T€HOTUIMYECKUX CXEM
CKpELMBAHUS

[ToaroToBKa yCTHBIX COOOIICHMIA
C MpEe3eHTalUEeN O
HACJIEICTBEHHBIX 3a00JI€BaHUIX
YeJI0BeKa

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTH
W3MEHYUBOCTHU

Tect

Pemenue 3amau Ha onpeencHue
TUTA MYTalliu TpU Tiepeaade
HACJIEACTBEHHBIX MPU3HAKOB,
COCTABJICHUEC I'CHOTUIINYCCKUX
CXEM CKpeIIUBaHUS

OK 01
OK 02

Tema Ne2.12.
Cenexkuusi OpraHu3MOB

Tect

Pa3pabotka rioccapus
Pemenue 3anau Ha onpezeneHue
BO3MOYKHOT'O BO3HUKHOBEHMSI
HACJIICTBEHHBIX MTPU3HAKOB IO
CEJIEKLIUH, COCTABJICHUE
TCHOTHUIIMYCCKHUX CXCM
CKpEIMBaHUSA

Paznea 3. Teopus
IBOJIOLHH

KonTponbnas padbora
“TeopeTnyecKkue acreKThl
SBOJIIOINH KU3HU Ha 3emiie”

OK 02

Tema 3.1.

OpOHTAIBHBIN ONIPOC




OK 04

Hcropus 3BOIIOLMOHHOTO

Pa3paboTka JeHTbI BpeMEHU

YYeHUs Pa3BUTHS IBOJIFOIIMOHHOTO
YUCHUS
OK 02 Tema 3.2. @poHTaIBHBINA OIIPOC
MuUKpO3BOTIOLMS Pa3zpaboTtka rioccapus
TEPMHHOB
OK 02 Tema 3.3. OuenuBaemas IMCKyccus
Maxkpo3Bonronus Pazpabotka rioccapus
TEPMUHOB
OK 02 Tewma 3.4. OpOoHTATBHBIN OMPOC
OK 04 Bo3uukHoBenue u pazsutue | [loarotoBka u mpeacTaBieHHE
YKU3HU Ha 3emiie YCTHOT'O COOOILEHHUS U JICHTBI
BPEMEHH BOSHUKHOBEHHS U
pa3BUTHUS KUBOTHOTO H
pPacCTUTETHLHOTO MHUpPA
OK 02 Tema 3.5. OpOoHTATBHBIN OMPOC
OK 04 [Ipoucxoxnenue yenoseka — | PazpaboTka JIEHT BpeMEeHU U
AHTPOIIOTEHE3 MEHTAJILHBIX KapT Ha BHIOOP:
“OBOMIOLMSA COBPEMEHHOTO
yesnoBeka”, “Bpems u nmyTu
pacceneHus 4eIoBeKa 1o
miadere”, “BnusHue
reorpaduueckoi cpesl Ha
MOP(OJIOTHIO U (PU3NOTIOTHIO
yejioBeka”, “UestoBeueckue
pacel”’, 00CyKIeHre
Pa3znen 4. Ixonorus KonTpoasbHnas padora
“TeopeTnyeckmne acmeKThl
IKOJIOTHU”
OK 01 Tema 4.1. TecT 1o PKOJTOTUYECKUM
OK 07 Okonornyeckne GakTopel 1 | (haKTOpaMm U Cpeaam KHU3HH
IIK 2.3 Cpelbl XKU3HU. OpraHU3MOB
OK 01 Tema 4.2. CocraBieHHE CXeM KPYroBOpoTa
OK 02 [Momynsius, cooOriecTa, BEILIECTB, UCIOJIb3YsI MaTePUAIIBI
OK 07 9KOCUCTEMBbI JCKIMU
Pemenue npaktuko-
OPHEHTHPOBAHHBIX PACUYETHBIX
3aJlaHuH 110 IEPEHOCY BELIeCTBA U
OHEPTUU B SKOCHCTEMAX C
COCTaBJICHUE TPO(YUUECKHX Henen
U MpamMu] OMOMAacChl U SHEPTHH
OK 01 Tema 4.3. OneHnBaemasi JUCKYCCHUS
OK 02 buocdepa - rmodansHas Tect
OK 07 AKOJIOTHYECKasi CUCTeMa Pemienue nmpakTuko-

OpPHUCHTHUPOBAHHBIX PACUYCTHBIX




3a/1a4 Ha OINPEIECIICHHUE TUIOLAIN
HacaXJICHUM JJ11 CHIDKSHUS
KOHIIEHTPALHUH YTJIEKUCIOrO
rasza B arMmoc(epe cBoero
peruoHa Mpo>XKMBAHUS

OK 01 Tema 4.4. Tect
OK 02 Biustnue aHTponoreHHsIx Peienue npaxkTuko-
OK 04 ¢akTopoB Ha Ouochepy OPUEHTUPOBAHHBIX PACUETHBIX
OK 07 3aJJaHuI 0 COXPAHEHHUIO
MIPUPOJTHBIX PECYPCOB CBOETO
perroHa MPOKUBAHUS
OK 02 Tema 4.5. OuenuBaemas TUCKyCCUs
OKO04 Bnusinue counanbHo- BrinosiHeHUs1 MPaKTUYECKUX
OK 07 9KOJIOTHYECKUX (PAaKTOPOB HA | 3aJaHMIA:
MK 1.6 3/10pOBbE YEJIOBEKA “OnpeneneHyue CyTOYHOIO
panuoHa nuTaHus”,
“Coznanue UHIMBUYaJIbHON
MaMSTKA IO OpraHU3aIluu
paloHaIbHON (pU3HUECKON
aAKTUBHOCTH
Beimonnenue 1abopatopHoit
paboThI Ha BHIOOD:
"YMcTBEeHHas
paboTocmnocoOHOCTh",
"Brnusinue abuOTHYECKUX
(bakTOpOB Ha yenoBeKa (HU3KHE
U BBICOKHE TeMIepaTypsbl)”
IIpodeccnonaibHo- 3amuTa Keica: mpe/icTaBlIeHue
OpPUEHTHPOBAHHO pE3yJIbTaTOB PEIICHUS KeCOB
coJepiKaHue (BBICTYTIIEHUE C TIPE3EHTAIUECH )
Pazgen S. buosorus B
JKM3HHU
OKO1 Tema 5.1 BeInonHenue kelica Ha aHaIu3
OK 02 buorexHonorumn B KU3HA MH(pOpPMaIUU O HAyYHBIX
OK 04 KaXX0ro IOCTIKEHUIX B 00J1aCTH
IIK 2.3 FeHETUYECKHUX TEXHOJIOTHH,
1K 2.4 KJIETOUHOM MHKEHEPHH,
MUIIEBBIX OMOTEXHOJIOTHH (TI0
rpynmnam), IpeacTaBIeHNe
pe3yJIbTaTOB PEIIECHUS KENCOB
OK 01 Tema 5.2. ConpansHo- BrlnoniHeHue keiica Ha aHAIN3
OK 02 STHYECKHE ACTIEKTHI MH(OPMAIUK 0 HAYYHBIX
3115 3‘; OMOTEXHOJIOTHIA MOCTIKEHUIX B 00J1aCTH

pa3BUTHSL OMOTEXHOJIOTHIA U
MPUMEHEHUE UX B KU3HU




YEJI0BEKA, [IOUCK U aHAJIN3
UH(POPMALIUU U3 PA3THIHBIX
HMCTOYHHKOB.

Pa3gen 6. Buoskoaornueckue
HCCJIeI0BAHUSA

[IpencraBnenue pe3ybTaToB
BBITIOJIHCHHS Y4EOHO-
UCCIIEIOBATEIILCKUX MIPOCKTOB
(BBICTYIUIEHHUE C IPE3EHTalNEeN)

OK 01 Tema 6.1. OpOoHTATBHBIN OMPOC

OK 02 OCHOBHBIE METOBI

OK 04 OMOIKOJIOTHUECKUX

OK 07 HUCCIIENOBAHUHT

OK 01 Tema 6.2 Brinonaenue yueoHo-

OK 02 Buoskonornueckuii HCCIIEIOBATEIBLCKOTO IIPOCKTA HA
OK 04 SKCIIEPUMEHT BBIOOD:

OK 07 1. Ouenka kadyecTBa

aTMocdepHOro Bo3myxa

2. OrieHKa KauecTBa MoYB
METOJIOM (PUTOTECTUPOBAHUS

3. OueHka KadecTBa BOJI
MMOBEPXHOCTHBIX BOJIOEMOB T10
OpPTraHOJIENITUYECKUM U
(U3UKO-XMMHYECKUM
CBOMCTBaM

4. Binusnue ITAB Ha pocT 1
pa3BHUTHE CEMSH BBICIITUX
pacTeHui

5. BausiHue cosieBoro
3arpsi3HEHUs Ha pocT U
pa3BUTHE CEMSH BBICIIUX
pacteHui




