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Pabouast mporpamma yueOnor auciuriuabl OJ1.08 buonorus paspaborana B
cooTBeTCTBUH ¢ DepepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
(mamee — ®I'OC) Mo crnenuaTbHOCTH CPEAHETO MPOQPECCHOHATLHOTO 00pa30oBaHUS
(mamee - CIIO) 23.02.04 TexHuueckas 3KCILTyaTalsl MOAbEMHO-TPAHCIIOPTHBIX,
CTPOUTEIBHBIX, JOPOKHBIX MAIIWH U 000pyAOBaHUs (IO OTPACIsAM), YTBEPKIEHHOTO
npukazoM MuHHCTEepcTBa 00pa3oBaHus U Hayku Poccuiickont @exnepamuu oT 23
aaBapss 2018t Ne 45, ®I'OC cpennero obuiero oOpa3oBaHUs, YTBEPKICHHOTO
npukazoM MuHuctepcTBa obpazoBanusi u Hayku P® ot 17.05.2012 r. Ne 413 (c
n3MeHeHusiMu Ha 12.08.2022 r.) 1 npuMepHOU mporpaMMoi o61eo0pa3oBaTeIbHOM
y4eOHOM auciuIuiMHbl «buonorus» mis npodeccuoHaNnbHBIX 00pa30BaTEIbHbIX
OpraHu3alvid, YTBEpKICHHOW Ha 3acenaHnn CoBeTa O OLIEHKE COJEpKaHUA H
KayecTBa MPUMEPHBIX paboyux MporpamMMm oOIIe00pa30BaTEIHLHOTO U COIMANBHO -
IYMaHUTapHOTO LIMKIOB CpeAHero npodeccuonanbHoro odpazoanus [Iporokon Ne
14 ot «30» HOs10ps1 2022.

Pazpabotunk: CypaeBa A.B. - mpenomaBaTenb BBICIICH KBalW(PUKAITMOHHOM
kareropuu [IIIK CI'TY umenu ['arapuna FO.A.
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1. MACHOPT PABOYEN IMPOT'PAMMBI YUYEBHOMU
JTUCLHUIIJIMHBI O/1. 08 BUOJIOT Ul

1.1. O6sn1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamMmma y4eOHOW IUCHMIUIMHBI SBISIETCS YacThIO IMPOTPAMMEBI
MOJATOTOBKH crieruaiucToB cpeanero 3BeHa (nanee [II1C3) B coorBercTBUN ¢ PI'OC
CIIO mno cnemuanbHocTH 23.02.04 TexHuyeckas »>KcCIulyatanus TOABEMHO-
TPAHCIIOPTHBIX, CTPOUTEIBHBIX, IOPOKHBIX MAIIMH U 000pyAOBaHUA (110 OTPACIISIM).

1.2. MecTo y4yeOHo# nucuumiiudbl B cTpykrype IHHIICC3:
VYyebnas nucnMIUIMHA BXOAWT B oOmieoOpazoBatenpHbid nukia [ITICC3 u
M3Yy4aeTcsl Ha yriIyOJIeHHOM YPOBHE.
1.3. Ilesiu 1 TpeOOBaHUA K Pe3yJIbTATAM OCBOEHHS YUeOHO TUCIUILINHBI:

B pesynbrare ocBoeHus yueOHOW AUCHMILIMHBI OOydYaromMHcsA JOJDKEH
JOCTHYB CIEAYIOIINE PE3YIbTATHI:

JUYHOCMHbIE:

- OCO3HaHME 00YYAIOIUMHUCSA POCCUNCKOM IpaskJaHCKOM UIEHTUYHOCTH;

- TOTOBHOCTB K CAMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHUIO;

- HaJIM4Me MOTHUBALIMU K OOYYEHUIO U JMYHOCTHOMY Pa3BUTHIO;

- IIEJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHEH IO3WLIHMH JUYHOCTU HA OCHOBE
IyXOBHO-HPAaBCTBEHHBIX  ILIEHHOCTEM  HapomoB  Poccuiickonn — Pepeparum,
HMCTOPUYECKUX W HAIMOHAIBHO-KYJIbTYPHBIX TpaauLUNA, (HOPMHUPOBAHHUE CHUCTEMBI
3HAYMMBIX LEHHOCTHO-CMBICIOBBIX YCTaHOBOK, AHTUKOPPYILUOHHOTO
MHUPOBO33pPEHUS, PABOCO3HAHMS, IKOJOTUYECKON KYJIbTYPbl, CHOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE IJIaHBI;

- c(hOpPMHpPOBAHHOCTh YYBCTBA TOPJOCTH M YBAXEHUS K HUCTOPUU H
JTOCTHKEHUSIM OT€YECTBEHHON OMOJOTUYECKON HAyKU; MPEJCTaBICHUS O IEJIOCTHOMN
€CTECTBEHHO-HAYYHOU KapTUHE MUPA;

- NOHMMAaHUE B3aMMOCBSI3M M B3aUMO3aBHCHMOCTH €CTECTBEHHBIX HayK, HX
BIMSHHAS HA  OKPYXKAIOIIYyI0  Cpely, SKOHOMHUYECKYI, TEXHOJIOTMYECKYIO,
COLIMAJIbHYIO U ATHYECKYIO chepbl AeITEIbHOCTH YEIOBEKa;

- CIOCOOHOCTh MCIOJIBb30BaTh 3HAHHUS O COBPEMEHHOM €CTeCTBEHHO-HAYyYHOU
KapTUHE Mupa B 00pa3oBaTeabHOW M NPO(ECCHOHATBHOM  JESITeNbHOCTH;
BO3MOKHOCTH MH(OPMAMOHHOW cpenbl Juisi oOecrnedyeHus MPOTyKTUBHOIO
caM0o00Opa30BaHMS;

- BJIQJICHUE KYJbTYPOU MBIIUIEHUS, CIOCOOHOCTh K OOOOIIEHUIO, aHAIHU3Y,
BOCIIPUATUIO MH(OpPMAIMU B 00JIACTU E€CTECTBEHHBIX HAYyK, MOCTAHOBKE LEIU U
BBIOOPY TTyTeH ee JOCTHXKEHHUs B podeccuoHanbHoi cdepe;

-CIIOCOOHOCTh PYKOBOJICTBOBATHCSI B CBOEH JAESATEIBHOCTH COBPEMEHHBIMU
INPUHLUMIAMU  TOJEPAHTHOCTH, JUalora W COTPYJHUYECTBA; TOTOBHOCTh K
B3aMMOJICHCTBHIO C KOJUIETaMH, paboTe B KOJIJICKTUBE;

- TOTOBHOCTb HCIIOJIb30BaTh OCHOBHBIE METOJbI 3aIUThl OT BO3MOXHBIX
MOCJIE/ICTBUI aBapuii, KaracTpod), CTUXUMHBIX O€ICTBUIA;



- oOnamaHve HaBbIKaMM Oe30macHOM padoThl BO BpeMsi MPOEKTHO-
WCCIIEIOBATEIIbCKOW M 3KCIEPUMEHTAIBHON JEATENBbHOCTH, MNPU HCIOJb30BAHUU
71a060paToOpHOTO 000PYIOBAHUS;

- CIMOCOOHOCTh HCIIOJIB30BaTh NPHOOPETCHHBIC 3HAHUS ¥ YMEHHS B
MPAKTUYECKON JCATEIHPHOCTA W TIOBCEAHEBHON JKM3HU IS COONIOACHUS MEp
PO IITAKTUKA OTPABIICHUIA, BUPYCHBIX M IPYTUX 3a00JICBaHUM, CTPECCOB, BPEIHBIX
MPUBBIYEK (KYPEHUS, AIKOTOJIM3Ma, HAPKOMAHUH ); MPABUJ MOBEACHUSI B MPUPOIHOM
cpene;

- TOTOBHOCTh K OKAa3aHUIO NEPBOM MOMOIIM NPH TPaBMax, MPOCTYIHBIX U
Ipyrux 3a00J71€BaHUAX, OTPABICHUSAX MUILEBBIMU MTPOTYKTAMH;

MemanpeomemHbwle:

- OCBOCHHBIE OOYYAIOIIMMHUCS MEXKIIPEAMETHBIC TMOHATUS U YHUBEpPCAJIbHBIC
y4eOHbIe IeUCTBUS (PEryJIATUBHbBIC, TO3HABATEIbHbBIC, KOMMYHUKATUBHEIC);

- CIIOCOOHOCTh UX UCIOJIb30BAHUS B ITO3HABATEIILHON U COLIMAIIBHON MTPaKTHUKE,
FOTOBHOCTh K CaMOCTOSITEJIbHOM YIJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4YEOHOM
NEATEeIbHOCTH, OpraHu3allui Yy4eOHOTO COTPYJHUYECTBA C MEAArOru4ecKUMHU
pabOTHUKAMU W CBEPCTHUKAMHU, K YYaCTUIO B TOCTPOSCHUU WHAUBUIYATHHON
00pa3oBaTeNbHON TPAEKTOPUH;

- OBJAQJICHWE HaBbIKAaMU  Y4eOHO-UCCIEOBATENbCKOM, MPOEKTHOU U
COLIMAJILHOM JIeSITEIbHOCTH;

- OCO3HAaHHME COLMAIBLHON 3HAYMMOCTH CBOEH Mpodeccuu/CrenuanbHOCTH,
oOnaaHre MOTHUBAIIMEHN K OCYIIECTBICHUIO MTPOJPECCUOHAILHOMN €SI TEIbHOCTH;

-IIOBBIICHUE  HMHTEJUIEKTYAJIBHOTO  YPOBHA B IPOLECCE  U3YUYECHUS
OMOJIOTUYECKUX SBJICHUM, BBINAIOMIMXCA JIOCTH)KCHHM OWOJOTHH, BOIICANIUX B
OOIIIEYeIIOBEUECKYI0 KYJIbTYPY; CIOXKHBIX W TMPOTUBOPECUMBHIX TYTEH pa3BUTHUS
COBPEMEHHBIX HAYUYHBIX B3IJISOB, UJIEH, TEOPUl, KOHIEMINMA, TUIIOTE3 (O CYIIHOCTH
Y MPOMCXOXKICHUU KWU3HU, YEJIOBEKA) B X0J/i€ pabOThI C Pa3IMUHBIMU UCTOUHUKAMHU
uH(popmanuu;

- CIOCOOHOCTh OPraHU30BBIBATH COTPYIHUUECTBO €AMHOMBIIIJIEHHUKOB, B TOM
YUCJ€ C UCIOJIb30BAaHUEM COBPEMEHHBIX HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI;

- CHOCOOHOCTh MOHUMATh MPUHIUIBI YCTOMYMBOCTH W MPOAYKTUBHOCTH
KUBOU TIPUPOJIbI, MyTH €€ U3MEHEHUS MOJ BIUSHHEM aHTPOIOTEHHBIX (DAKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaju3y TIJIO0AIbHBIX SKOJOTHYECKHX MpooOIieM,
BOIPOCOB COCTOSIHUSL OKPYXAIOWLIEW Cpelbl M PAUMOHAIBHOIO HCIIOJb30BAHUSA
MIPUPOIHBIX PECYPCOB;

-yMEHHE OOOCHOBBIBATH MECTO U pPOJIb OWOJOTHYECKUX 3HAHUNA B
MPAKTAYECKOM JICSITEIbHOCTH JIIOJIEW, pPAa3BUTUM COBPEMEHHBIX TEXHOJIOTHUM;
OTIPEIENATh KUBBIE OOBEKTHI B MPUPOJIC; TPOBOIUTH HAOIIOICHUS 32 SKOCHCTEMaMU
C LIEJIbI0 UX OMMCAHMSI U BBISBIICHUSI €CTECTBEHHBIX U AHTPONOTEHHBIX MU3MEHEHU;
HaxOJUTh U aHAJU3UPOBATh MH(OOPMALIUIO O JKUBBIX 00BEKTAX;

- CIIOCOOHOCTh MPUMEHSATH OMOJIOTHYECKHE M DKOJOTMYECKUE 3HAHUS IS
aHaJM3a NPUKJIAIHBIX TPOOJIEM X035UCTBEHHOM NESITEILHOCTH;



- CHOCOOHOCTh K  CaMOCTOSITEJIbHOMY  IPOBEACHHUIO  HCCIEAOBaHUM,
IMOCTAHOBKE €CTEeCTBEHHO-HAYYHOI'O HKCIEPUMEHTA, HCTIOJIb30BaHUIO
WH()OPMAITMOHHBIX TEXHOJIOTUH JJISI PEIICHNUS HAyYHBIX U TPO(ECCHOHABHBIX 3a/1a4;

-CIIOCOOHOCTh K OIIEHKE JTUYECKUX AaCTIEKTOB HEKOTOPBIX HCCIEAOBAaHWH B
obnactu 6noTexHoJoTUH (KJIIOHUPOBAHKE, NCKYCCTBEHHOE OTUIOOTBOPEHUE);

Ilpeomemmnuie (y2inyonennvlil ypoGeHsy):

1) chopmupoBaHHOCTH 3HAHMI O MECT€ W POJIU OHOJOTHM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHNU COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHUHBI
MHUpa, B MO3HAHWH 3aKOHOB MPHUPOJBI M PEIICHUH KU3HEHHO Ba)KHBIX COLMAIBHO-
ATUYECKUX, IKOHOMHUYECKUX, DKOJIOIMUECKHX MpOoOJIeM 4YeIOBEYECTBA, a TAaKXKE B
pPEIICHUH BOIMPOCOB PALMOHAIBHOTO TMPHUPOJIONOJIL30BaHUS; B  (HOPMUPOBAHUU
[IEHHOCTHOTO OTHOILIEHUS K PUpOoie, OOLIECTBY, YEIOBEKY; O BKIAJE POCCUICKUX U
3apyOEKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTUH;

2) yMeHHE BIAJETh CUCTEMOUN OMOJOTUUECKUX 3HAHUM, KOTOpasi BKJIIOYAET:
OCHOBOTIOJIATAIOIINE OUOJIOTUYECKUE TEPMUHBI U TOHSATUSA (PKU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BUJ, MOMYJISIHUS, SKOCUCTEMA, OUOLIEHO3, Onocdepa; MeTaboau3m,
roMeocTa3, KIETOYHbII  UMMYHUTET, OHOCHMHTE3  Oelika, OHOMOJUMEpHI,
JTUCKPETHOCTh,  CaMOPETYJISILUsI,  CaMOBOCIPOM3BEACHUE,  HACIEICTBEHHOCTD,
M3MEHYMBOCTh, DHEPro3aBUCUMOCTb, POCT U Pa3BUTUEC); OUOJIOTUYECKUE TEOPUH:
kinertounas Tteopus 1. IlIBanna, M. Illneiinena, P. BupxoBa; KIOHAJIBHO-
cenektuBHOro mMmmynurera II. Dpnux, M.MA. MeunukoBa, XpOMOCOMHAas TEOpHUS
HacnenctBeHHocTH 1. Moprana, 3akoH 3apoabimeBoro cxoactsa K. bapa,
sBOIONIMOHHAsT Teopuss Y. JlapBMHA, CHHTETHMYECKAs TEOpPHUS DSBOJIIOLUHU, TEOPHS
antporiorere3a Y. Jlapsuna; teopus 6uoreoneno3a B.H. CykauéBa; yuenuss H.U.
BasunoBa - o llenTpax MHOTOOOpa3usi M MPOUCXOXKICHUS KYJIBTYPHBIX PAcTCHHI,
A.H. CesepuoBa - 0 myTsx W HampablieHHUsX 3Boironuu, B.M. Bepnaackoro - o
ouocdepe;

3aKOHBI (egAuHOOOpa3usi IMOTOMKOB TME€PBOr0 TOKOJEHUS, PAaCIICTUICHUS
MPU3HAKOB, HE3aBUCHUMOTO Hacje[oBaHus Mpu3HakoB [. Menaens, CUEMICHHOTO
HaclieJOBaHUsI TPU3HAKOB W HapylleHUs cleruieHuss reHoB T. Moprasa;
TOMOJIOTHYECKUX PSJAOB B HaciaeACTBeHHOW wu3MeHuumBoctu H.M. Basuiosa,
reHetuueckoro paBHoBecus k. Xapau u B. BaiinOepra; 3apobIeBoro cxoJicTa
K. Bapa, buoreneruueckoro 3akona J. I'ekkens, @. Mroinepa);

MPUHLIHIBI (YUCTOTHI FTAMET, KOMILIEMEHTAPHOCTH );

npaBuia (MuauMyMa FO. JIuOuxa, 5KOJIOTMYECKOW MUpPaAMUIbLI YUCE, OMOMACCHI U
SHEPIUn);

runote3sl (koarepBaTHoit AWM. Omapuna, mepBuunoro Oympona JIk. XomzeitHa,
mukpochep C. Doxkca, pudoszuma T. Uek);

3) BiIajeHUE CUCTEMOW 3HAHWN 00 OCHOBHBIX METOJAaX HAYYHOTO IMO3HAHWS,
HCIIOJB3YEMbIX B OHOJIOTHYECKUX HCCIICIOBAHUSAX >KUBBIX OOBEKTOB U HKOCHUCTEM
(onucanue, uW3MEpeHUe, MPOBEICHUE HAOMIOACHUN); CIOCO0aMU BBISIBICHUS W
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MPUPO/IE;

4) yMeHue BBIJIEATh CYIIECTBEHHBIC MPU3HAKY:

CTPOCHHSI BHUPYCOB, KJIETOK TMPOKAPUOT W DYKAPUOT; OJHOKJIETOUHBIX U
MHOT'OKJIETOYHBIX OPIraHU3MOB, BUJIOB, OMOT€01IEHO30B, SKOCUCTEM U OHOChepHI;
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CTPOEHMSI OpPraHOB M CHUCTEM OPraHOB PACTEHUM, KMBOTHBIX, YEJIOBEKA; MPOLIECCOB
KHU3HEACITENPHOCTH, TMPOTEKAOIIMX B OpPraHU3Max pacTeHHH, >KUBOTHBIX U
YeJIOBeKa;  OWOJIOTMYECKHUX  MPOIeCCOB: OOMEHa  BemecTB  (MeTadoym3M),
uHbOpMallMld W  TPEBpaAllCHUs  SHEPruHM, OpOXKEeHHsA, aBTOTPOYHOTO U
reTepoTpoHOro THUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHMHTE3a, MHUTO3a, Meilo3a,
raMeTorenesa, 5MOpHOreHe3a, MOCTAIMOPUOHANIBHOTO PAa3BUTHA, PA3ZMHOKECHHUS,
WHANBUAYAIbHOTO pa3BUTHUA Opranu3ma (OHTOTEHEe3a), B3aUMOJICHCTBUS T'EHOB,
reTepos3uca; JIeHCTBUN UCKYCCTBEHHOTO 0TOOpa, CTa0MIN3UPYIOIIETO, ABMXKYIIETO U
pa3pbIBAIOILIEIO €CTECTBEHHOTO OTOOpa; aJlIoNaTpUYecKOro U CUMIATPUYECKOTO
BUJ000pa30BaHus; BIMSHUS JABIKYIIUX CHJI 3BOJIIOLMM Ha FeHO(OHA MOMYJIsALUY;
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpele OOMTaHus, 4epelOBaHUs HaIpaBJICHUMN
HBOJIIOLIMK; KPYTOBOPOTA BELLIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

5) yMeHuEe yCTaHaBIUBAaTh B3aUMOCBSI3M MEXAY CTPOCHHEM U (YyHKUIUSMU:
OpPTraHOUIOB, KJIETOK Pa3HbIX TKAHEW, OpraHaMHU U CHCTEMaMH OPTaHOB y PaCTCHHIA,
KUBOTHBIX W YEJOBEKAa; MEXIy dSTamaMu OOMEHa BEIIECTB; 3TalaMU KIETOYHOTO
[UKIAa ¥ JKU3HEHHBIX ITMKJIOB OPraHU3MOB; STamamMu 3MOPHOHAJIBHOTO Pa3BUTHUS;
T€HOTUIIOM U (PEHOTHUIOM, (PEHOTUNIOM U (haKTOpaMu Cpejibl OOUTaHUS; IPOLECCaMu
ABOJIIOLINY; JBWKYIIUMH CHJIAMH aHTPOIIOT€HE3a; KOMIIOHEHTAMH Pa3IMYHbIX
HKOCHCTEM U MPUCIIOCOOICHUAMU K HUM OPTaHU3MOB;

6) YMEHUE BBISBIISITH OTIIMYUTENbHBIC MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
rpuOOB, pacTEHU, >KUBOTHBIX W YEJIOBEKA; IPUCIIOCOOJIEHHOCTh BUIOB K Cpene
oOuTaHus, a0MOTUYECKUX U OMOTMYECKHUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBaX, aHTPOIOTEHHBIX HW3MEHEHUH B JKOCHUCTEMAaX CBOEH
MECTHOCTH;

7) yMeHHe UCHOJb30BaTh COOTBETCTBYIOIIME AapryMEHTbI, OHOJIOTHMYECKYIO
TEPMHHOJIOTHIO M CHUMBOJIUKY JUIsl JI0Ka3aTelbCTBAa POJCTBA OPraHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYII; B3aUMOCBS3H OPTaHU3MOB M CpeAbl OOWMTAHUS; €IUHCTBA
YeJIOBEUECKUX pac; HEOOXOIMMOCTH 3J0pOBOro o0pasza >KU3HU, COXpPaHEHUS
pa3Hoo0Opa3usi BHJIOB M SKOCHUCTEM, KaK YCIIOBUS COCYLIECTBOBAHUSA HPHUPOABI U
YeJI0BEYECTBA;

8) yMeHue pemaTh MOMCKOBbIE OMOJIOTUYECKUE 3a7a4H; BBISBISATh MPUIMHHO-
CIIEICTBEHHBIC CBSA3M MEXIY HCCIEIyeMbIMH OHOJOTHUYECKMMH OOBEKTaMHU,
MpoIecCaMy U SBIICHUSIMU; JIENaTh BBIBOIBI U TPOTHO3bI HA OCHOBAHWH TMOJYYEHHBIX
pE3yJIbTaTOB;

9) yMmeHMe BBIABUTATh THUIOTE3bl, MPOBEPATh HX IKCHEPUMEHTATbHBIMU
cpeacTBamu, (OpMyIHUpys ILeNb HCCIEAOBAHUA, AHAJU3UPOBATH IOJYUYCHHbBIC
pe3yJIbTaThl U JAeNaTh BBIBOJBL;

10) mpuHUMATh y4acTHE B HAy4YHO-MCCIEAOBATEIbCKOW paboTe o OMOJIoTHH,
HKOJIOTMM ¥ MEIUIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HBIX OOIIECTB U
myOJIMYHO TPECTABIATH MOTYYCHHBIE Pe3yIbTaThl HA YUEHUYECKUX KOH(DEpEHITHIX
Pa3HOTO YpOBHS;

11) ymeHue oleHWBaTh STUYECKHE ACTIEKThI COBPEMEHHBIX HCCIICIOBAHHUHA B
o0nmacTu  OMOTEXHOJIOTMM M  TEHETUYECKUX  TEXHOJIOTMH  (KJIIOHUpOBAHHE,
MCKYCCTBEHHOE OILJIOJIOTBOPEHHE, HAMpPaBIEHHOE HM3MEHEHHWE I€HOMa W CO3/IaHHe
TPaHCTEHHBIX OPTaHU3MOB);



12) ymeHue MOTHUBHpPOBATH CBOM BBIOOp Oyayiield MnpodhecCHOHAIBHOM
AESTeIbHOCT B 00JIacTH OMOJIOTUH, MEIUIMHBI, OMOTEXHOJOTHUH, TCUXOJOTHH,
DKOJIOTUH, BETEPUHAPHH, CEJIBCKOTO XO3SICTBA, MHILIEBOM IMPOMBIIIJIEHHOCTH;
YIIIyOJIATh TO3HABaTENbHBIA HMHTEPEC, HANPABJICHHBIA Ha OCO3HAHHBIM BBIOOD
COOTBETCTBYIOIIEH mpodeccun U MNpoJ0LKEHUE OMOJOTMYECKOTO OOpa3oBaHUs B
YUPEXKIECHUAX CPEAHETO MPO(PECCHOHAIBHOTO U BBICIIETO 00pa30BaHusI.

Ilpogpeccuonanvnan nanpagnennocms yuedoHou oucyunaunvt «buonozus)
npenanoiaraeT — IeJCHANpaBlIeHHOE  NPUMEHEHHE  IEaroTHYECKUX  CPEJICTB,
o0ecreynBalIIMX HE TOJBKO (GopMUpoBaHHE y OOydYaroUIuXcs 3HAHWM, YMEHHI,
HABBIKOB 10 y4eOHOM TUCHUIUIMHE, HO M pa3BUTHE MHTEpeca K JAaHHOU mpodeccuu
WIM CHEUAIbHOCTHU, IIEHHOCTHOE OTHOIIEHUE, MPOPECCHOHAIBHBIX KauyecTB
JUYHOCTU OyIyIIEro CHeIUalucTa.

1.4. Kosin4yecTBO 4aCOB HA 0CBOEHHE MPOTrPAMMBbI Y4e0HOH AHCUMILIHHBI:
MakcumanbHOW yueOHOIM Harpy3ku o0ydaromierocst 78 4acoB, B TOM YHCIIE:
00s13aTeNIbHOM ayJUTOPHOM yueOHOU Harpy3Kku oO0ydaronierocst 78 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0bem yueOHOI TUCHUIJIMHBI M BUABI Y4eOHOH padoThI

Bun yueOHo# padoThI
( B.T.4. MpoecCHOHAILHO-OPHEHTHPOBAHHOE CO/IePKAHHE)

O0BeM yacoB

MakcuMmanbHas ydeOHasi Harpy3ka (Bcero 1mno nporpamMme JuCIHUIIAHbBI) 78
O0s13aTesibHAsI Ay IUTOPHAsA yueOHass Harpy3Ka (Bcero) 78
B TOM 4YHCJIE:

ITEKITNH, YPOKHU 50
U3 HUX NPOPeCcCUOHAIbHO-OPUEHMUPOBAHHOE COOEPHCAHUE 2
MPAKTUYECKHUE 3aHATHUS 18
U3 HUX NPOPeCcCUOHAILHO-0PUEHMUPOBAHHOE COOEPHCAHUE 8
iTabopaTopHbIC 3aHATHS 10
U3 HUX NPOGecCUOHATLHO-0OPUESHIMUPOBAHHOE COOePIHCAHUEe 2

[IpomexxyTouHas arrectanms B Gopme: nuddhepeHIMpOBaHHbIA 3a4eT




2.2 TemaTudyeckuii IIaH U copep:xanue yaeoHoi rucuuiiinabl O/1. 08 buosiorus

HaumenoBanue Conep:kaHnue y4eOHOIr0o MaTepuaJia, JJadopaTopHblie padoThI U O0bem | YpoBeHb Koabi
pa3/iesioB U TeM NpaKTHYeCKHe 3aHATHS, CAMOCTOSITe/IbHAsA padoTa CTyAeHTOB, KypcoBasi YacoB | OCBOCHHMS | KOMIIETEHIUI,
padora (MpoeKT), HHbIe BUIAbI y4eOHOH PAa00THI B COOTBETCTBHH € Y4eOHBIM ¢popmupoBanmnio
IJIAHOM (B.T.4. NMPO(heCcCHOHATbHO-OPHEHTUPOBAHHOE COJleP:KAHUE) KOTOPBIX
Crocoo0cTByeT
3JIeMEeHT
NPOrpaMMmblI
1 2 3 4 &)
Pazgen 1 Kierka-cTpyKTYpPHO-PYHKIHOHAJIbHAS e IHHULA )KMBOIO 18
Tema 1.1. bwuosorus | Coaep:xaHue yueOHOro MaTepuasa 2
Kak HayKa. CoBpeMeHHbIE OTpaciau Ouosornuyeckux 3HaHui. CBsA3b OMOJOTHM C JIPYTHMHU 2 1 JlnunocTHbIE,
Haykamu: ouoxumus, 6nopusnka, OMoHuKa, resoreorpadus u ap. Poias u mecto MeTalpeMETHBIE
O6uonoruu B (OPMHUPOBAHUN COBPEMEHHOM HAyyHOW KapTHHBI MUpPA. YPOBHHU U NpeIMETHbIE
opraHu3ani kuBoil Marepuu. OOImas XapakTepUCTHKAa >KA3HH, CBOWMCTBA KOMIIETEHIIUH B
KHUBBIX CUCTEM. XMMUYECKHH COCTaB KJIETOK. COOTBETCTBHUHM C
Ilpogheccuonanbho-opueHmuposantoe cooeprcanue. ®I'OC cpennero
O3HakomileHHe c npUMepaMu UCIOJb30BaHUSA B  XO3SICTBEHHOU o01ero
NEeSATENIbHOCTH JI0Jiell MOpPO(]yHKIIMOHAIBHBIX YEPT OpPraHU3allud PacTeHUN U oOpa3oBaHusl,
JKUBOTHBIX  IIPM  CO3/JaHUM  COBEPIUIEHHBIX  TEXHUYECKUX  CHUCTEM YTBEPKACHHOTO
U YCTPOMCTB IO aHAJIOTUHU C )KUBBIMU CUCTEMAMH. 3HAKOMCTBO C TpyO4aTbIMU IPUKA30M
CTPYKTypaMH B JKMBOM TIpUpPOJE U TEXHHUKE, a’POAMHAMUUYECKUMHU H MunucrepcTBa
TUIPOIMHAMUYECKMMH  YCTPOWCTBaMU B JKMBOM TMpPHUPOAE U TEXHUKE U o0Opa3oBaHUs U
IIPUMEHEHHE B TEXHOJIOTMHA MAIIMHOCTPOEHHUS. Hayku PD ot
Tema 1.2. Copaepxxanue yueOHOro MmarepuaJia 4 17.05.2012 Ne
buojornyecku Baskubie | buonornyecku BakHble XUMUYECKHE COSTMHEHUS 2 1 413
XUMHYeCKHe JlabopaTopHnoe 3ansitue Nel Onpenenenue suramuaa C B IpoayKTaxX MUTAHUSL. 2 2
COCIUHEHHUS
Tema 1.3. CrpykrypHo- | Conep:kanue y4eOHOro MaTrepuajia 6
(pynkunonanbHas Knerounass teopus (T. I[lBann, M. Ulneiinen, P. Bupxos). OcHoBHbIE 4 1

opranu3anvs KJICTOK.

MIOJIOXKEHUSI COBPEMEHHOW KJIETOYHOM TEOPUHU. THIBI KIETOYHOM OpraHWU3alMH:
IIPOKAPUOTUYECKUN U dyKapuoTHUYeCKUH. OHOKJIETOYHbIE U MHOI'OKJIETOUHBIE
opranu3Mbl. CTpoeHHe MpoKapuoTHUecKoil kKieTku. CTpoeHHe 3yKapruoTHYECKOM

kjeTku. Heknerounsle popMbl )KU3HU (BUPYCHI, OakTepuodarmu)
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JladopaTopnoe 3ansiTue Ne2 CTpoeHue KICTKH (pacTEHUs, )KUBOTHBIE, TPUOBI) 2
U KICTOYHBbIE  BKIIOUEHHUS  (KpaxMmay, KAapOTHHOUJBI,  XJIOPOILIACTBHI,
XPOMOILIACTHI).
Tema 1.4. CrpyktypHo- | Conep:xanue y4e0HOro Mmarepuajia 4
(GyHKIHOHAJILHbIE XpomocomHast Teopusi T. Moprana. Ctpoenue xpoMocoM. XpOMOCOMHBIM HAOOP 2
paxTopsl KJIETOK, TOMOJIOTUYHBIE M HETOMOJOTUYHBIE XPOMOCOMBI, TallJIOUJIHBIH U
HaCJIeACTBEHHOCTH. murutonabil Habop.  HyxnewnoBeie kucnotel: [JIHK, PHK naxoxnenue B
KJIETKE, X CTpOeHUE M PYHKIMHU. MaTpUUHbIE TPOLIECCHI B KJIETKE: PerUIHKaIus,
OnocuHTe3 Oenka, permaparys. ['eHeTHIeCKUid KO U €ro CBOMCTBA
Tema 1.5 Hekiierounsblie | [IpakTuueckoe 3ansitue Nel Bupychel kak Bo30yautenu 0oJie3HEH. 2
(opmbl KM3HU. Ilpogpeccuonanvno-opuenmuposannoe codepiicanue.
DJIeKTpOHHAsT MHKPOCKOIHMS KaK METOJ H3y4eHHs BHPYCOB. POJIb 3JIEKTPOHHOM
MHUKPOCKOIIUY B MAIIIMHOCTPOCHHH.
Tema 1.6 Kusznennnlii | Coaep:xkaHue yueOHOro MaTepuaJia 2
HHMKJI KJIETKH. Knetounslii 1mukin, ero mnepuoabl. MuUTO3, €ro CTaiud U TMPOUCXOJSAIIHNE 2
npouecchl. buonornueckoe 3HaueHrue MuTo3a. Meos u ero craguu. lloBenenne
xpomocoM B Mmeito3e. Kpoccunrosep. buonornueckuii cMbic Meiio3a
MeskcecCHOHHAsI ATTeCTALUSI-TECTHPOBAHHUE
IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COIePsKAHUE 16
Pasnen 2 Ctpoenue u GyHKIIMH OpPraHu3ma
Tema 2.1 Crpoenne | Conep:kanue y4eO0HOro MaTepuajia 2
oprasHusma MHOrokneTo4yHnble OpraHu3Mbl. B3anMOCBSI3b OpraHOB M CHCTEMBI OPraHOB B 2 JInuHoCTHBIE,
MHOTOKJIETOYHOM OpraHu3Me. l'omMeocTa3 opraHm3ma M €ro MHoJJep>KaHuE B MeTanpeaIMeTHbIE
IIPOLIECCE JKU3HEEATENbHOCTH U TIPEIMETHBIE
Tema 2.2  ®opmsbl | Conep:kaHue y4eOHOro MaTepuajia 2 KOMIIETEHIIUH B
Pa3MHOXKEHHA @opMBl pa3MHOXKEHHS OpPraHu3MOB. becnosioe U 1nonoBoe pasMHOXeHHE. Buubl 2 COOTBETCTBHUH C
OPraHu3MoB. Oecnionoro pasmHoxeHus. [lonoBoe pazmHokeHue. ['ameTrorenes y >KMBOTHBIX. ®I'OC cpennero
Crnepmarorenes u ooreHe3. CTpoeHue nojaoBbIX KIeToK. OmIonoTBOpeHne o0ero
Tema 2.3 OcHoBHble | Conep:kaHue y4eOHOro MaTepuaJia 4 obpasoBanusl,
IMOHATHA I'eHEeTHKH. I'eneTka Kak Hayka O HAaCJIEACTBEHHOCTM W HM3MEHYUBOCTH OpPraHU3MOB. 2 YTBCPKIACHHOT'O
OCHOBHBIE TEHETHYECKHE TOHATHUS W CUMBOJBL. ['eH. ['eHotun. denorwum. HIpuKa3oM
OcHOBHBIE =~ METOIBl TCHETUKH: TUOPUIOIOTHYECKHH, IUTOIOTUYECKHE, Mununcrepcrsa
MOJIEKYJISIPHO-TEHETHYECKUE 00pasoBaHus 1
IIpakTyeckoe 3ansitue Ne2 PemieHue 3amay Ha ONpeAENCHUE BEPOSITHOCTH 2 Haykn PO or

BO3HHUKHOBCHHUSA HACJIICACTBCHHLBIX IMPU3HAKOB IIPU MOHO-, JU-, HOJ'II/II‘I/I6];)I/IJ1HOM
U aHAJIM3HUPYIOMICM  CKPCIIMBAHUHU, COCTABJICHUC TCHOTHUIIMYCCKUX CXCM

17.05.2012 Ne
413
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CKpEIIUBaHHUS.
Ilpogpeccuonanvno-opuenmupogannoe cooepircanue.

KomnbroTepHble porpaMMbl IO TeHETHKE, UX 0COOCHHOCTH (paboTa ¢ UHTEpHET
pecypcamu).

Tema 2.4 I'eHeTnKA Conep:kaHue y4eOHOIr0 MaTepuaa 2
YeJIOBEKA OCHOBHBIE TOHATHUS TEHETHKH. 3aKOHOMEPHOCTH 00pa30oBaHUs ramMeT. 3aKoHbI I 2
Mennenst (MOHOTHOPHIHOE U TOJIMTHOPHUIHOE CKpeluBanue). Bzanmoelicteue
ICHOB
Tema 2.5 Conep:kaHue y4eOHOIr0 MaTepuaa 4
3akoHOMepHOCTH W3MeHUMBOCTh  NpPU3HAKOB. Buabpl HM3MEHUMBOCTH: HACJIEACTBEHHAs MU 4
H3MEHYHUBOCTH. HEHACJICJICTBEHHAs. 3aKOH TOMOJIOTMUECKHUX PSAIOB B HACJIECICTBEHHOU
n3menunBoctu (H.U. BaBunoB). MyrtannoHHass Teopusi U3MEHUYMBOCTH. Bujbl
MyTallU{ U IPUYMHBI UX BOZHUKHOBeHHUA. Kaprorun yenoseka. HacnencrseHHbIe
3a0o0JieBaHUs yeaoBeKa. I'eHHble M XpOMOCOMHbBIE 00JIe3HH ueoBeka. bose3nu ¢
HaCJIEJCTBEHHON NPEAPacOI0KEHHOCTbIO. 3HAUEHUE MEAUIIMHCKON I€HETUKH B
IPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHUM YeI0BeKa
Tema 2.6 Ceaexknus | Cogep:xaHue yueOHOIro MaTepHaJia 2
OPraHu3MoB. Cenexkuust Kak Hayka. MeToJbl CeNeKIUMOHHOW paboThl. ['erepo3uc u ero 2
npu4uHbl. VICKyCCTBEHHBIH OTOOp: MacCOBBIH M WHAWBUIYAIBHBIA. OTarbl
KOMOUHaIMoHHOM cenekiuu. CopT, mopoja, raMm
JApyrue ¢opmbl KOHTPOJs (CpeaHHil 0a/u1 MO TEKYUUM OLEHKAM
YCIIeBAEMOCTH)
2 cemecTp
Pasnen 3 Teopus 3Boonun 10
Tema 3.1. UcTopus Coaep:xxaHue yueOHOIro MaTepuaJia 2
IBOJIIOLIMOHHOI 0 [TepBbie sBomtonoHHble  koHuenuuu (OK.b.  Jlamapk, JK.JI. bBroddon). 2 JInuHoCTHBIE,
yueHHusl. OpomtonmonHas teopus Y. JlapsuHa. CuHTeTHUYEeCKash TEOpUs SBOJIOLUHN U €€ MeTanpeaIMeTHbIE
OCHOBHBIE TMOJIOKEHUA. Mukpossomonud. llomynsanus kak sneMeHTapHas U TIPEIMETHBIE
eAMHMIIA DHBOMIONMH. ['€HeTHYecKue OCHOBBI SBOMIOINHUH. JIEMEHTapHbIE KOMIIETEHIIUH B
dakTopsl 3BOdIONMHU. EcrecTBeHHBIM 0TOOp — HampaBisiomMMi  (akTop COOTBETCTBHH C
sBosOIMH. Butoo6pa3oBaHue Kak pe3ynbTaT MUKPOIBOIIOLMHI ®I'OC cpennero
Tema 3.2. Copepxxanue yuyeOHOro MmarepuaJia 2 o01ero
Muxkpo3BoJironusi. Makposomonus. @opMbl 1 OCHOBHBIE HampaBiieHUs MakposBomonuu (A.H. 2 oOpa3oBaHUs,
MaxpoaBoJiouusi. CesepuoB). Ilytm noctmxenust Ouosoruueckoro mnporpecca. CoxpaHeHue YTBCPXKACHHOI'O
O6uopa3zHooOpa3us Ha 3emie. MIPUKA30M
Tema 3.3. Coaep:xkaHue yueOHOIro MaTepuaJia 2 Munncrepcrsa
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Bo3HukHoBeHHE U ['mnoTe3sl M TeOpuH BO3HUKHOBEHHUS KWU3HUM Ha 3emiie. [losiBieHWe mepBhIX 2 oOpa3zoBaHus U
pa3BHTHE KH3HH Ha KIETOK M ux o»Bomonusa. [Ipoxkapuorsl u 3ykapuothl. IIpoucxoxineHue Hayku P® ot
3emMJie. MHOTOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX IITAPCTB 3YKAPHUOT 17.05.2012 Ne
Tema 3.4. Copnepxxanue y4yeOHOro MmarepuaJia 4 413
IIpoucxoxnenue AHTpomosiorus — Hayka o yenoBeke. CUCTEeMAaTHYECKOE IMOJIOKEHHE YelIOBEKa. 2
YyeJI0BeKa- CXOACTBO W OTIMYMS 4YellOBeKa C KUBOTHBIMH. (OCHOBHBIE CTaIuu
aHTpOIOreHe3. aHTpOIOreHe3a. JBOJIOLHS COBPEMEHHOT'O YeJIOBEKa.
UYenoBeyeckre packl U UX EIMHCTBO. Bpems M MyTH pacceleHHs 4eJoBeKa IO
wianere. [Iprucnoco6ieHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM CPEJIb
IIpakTnyeckoe 3anaTHe Ne3 3amura JEHT BpPEMEHH M MEHTAIbHBIX KapT B 2
dbopMmaTe yCTHOTO COOOIICHHUS.
Ilpogeccuonanvno-opuenmupogannoe cooepiicanue
CocTraBieHue JIEHThl BpeMEHH 10 Pa3BUTHIO0 MAITMHOCTPOUTENIBHON OTpaciy.
Pa3nes 4 DxoJiorus 18
Tema 4.1. Coaep:xxanue yueOHOro MaTepHuaJia 2
JKOJIOTHYECKHE Cpenpl OoOWTaHUS OPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, MOYBEHHAS, 2 JlnaHoCTHBIE,
(daxTopsl u cpeabl BHyTpuOpranu3MeHHasi. DU3NKO-XUMHYECKHE OCOOEHHOCTH Cpell OOuTaHUs MeTanpeaMeTHbIe
KU3HU opranu3MoB. IlpucrocobneHnus OpraHM3MOB K JKHM3HHM B pasHBIX Cpenax. U TIpEIMETHBIE
[Tonsitue sxonoruyeckoro ¢akropa. Kiaccudukanus sxonorndeckux GpakTopos. KOMIIETEHIINH B
[TpaBmiio munumymMa 0. JIubuxa. 3akon TonepantHocty B. lllendopaa COOTBETCTBHH C
Tema 4.2. Ilonynsinus, | Copep:xxaHue y4eOHOro MmarepuaJia 2 ®I'OC cpennero
coo0mecTBa, o011ero
DKoyoruyeckass XapakTepUCTHKa BUAA M MOMYJSALUHU. DKOJIOrMYecKas HUINa 2
IKOCHCTEMBL. BHUJIa. OKOJIOTHYECKHE  XapakTepuctuku mnomyssiiuu. CooOmectBa U obpasoBan,
sKocucTeMbl. buomenoz u ero crpykrypa. CBsi3u Mexay OpraHu3sMamu B YTBCPAVICHHOTO
OouoneHose.  CTpyKTypHblE  KOMIIOHEHTBl ~ SKOCHUCTEMBI:  IPOJYLEHTHI, M;gg:::()ﬁ%
KOHCYMEHTBI, peylieHTbl. KpyroBopoT BeleCTB ¥ MOTOK 3HEPTHH B IKOCUCTEME. p
Tpoduyeckue ypoBHU o0pasosanus u
Hayku P® ot
Tema 4.3. buocdepa- Copaeprxxanue y4yeOHOro MmarepuaJia 2 17.05.2012 Ne
rjodajabHas buocdepa — xuBast obonouka 3emnu. Pa3Butue mpencraBieHuii o 6uocdepe B 2 ' 413 )
IKOJIOTHYecKast tpynax B.M. Bepnaackoro. OGmactu Ouocdepbl U ee KOMIOHEHTH. JKuBoe
cucrema. BEIIECTBO OMOChephl U ero QyHKIIHH.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouocdepsl. OcobeHHocTH OHOchepsl Kak
rno0anbHOM  sKocucTeMmbl.  JluHamudeckoe  paBHOBecue B Oumocdepe.
KpyroBoporsl  BemecTB ©  OHMOreOXMMHYECKHME  LUKIbBL.  [J00aibHbIE
HKOJIOTHUECKHUE MPOOIEMbI COBPEMEHHOCTHU
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Tema 4.4. Bausinue
AHTPONOTreHHbIX
¢akTopoB Ha

ounocdepy.

Conep:kaHue y4e0OHOIro MaTepuaa

AHTpOIIOTeHHBIE ~ BO3AeicTBUs Ha Ouocdepy. 3arps3HeHHs KaK BHUJ
AHTPONIOTEHHOTO BO3JICHCTBUS. AHTPONOTCHHBIE BO3ACUCTBHS Ha aTtMocdepy.
BozneiictBuss Ha ruapocdepy. BozaeicTBus Ha auTocdepy. AHTPOIOrEeHHBIC
BO3/ICUCTBUS Ha OMOTHYECKHE cooOIIecTBa. YTIIyOJE€HHO HM3Yy4alOTCs OTXObI,
CBSI3aHHBIE C ONPEJEICHHON npodeccueil/crnennanbHOCThIO

IIpakTnyeckoe 3ansitue Ne4  PemieHne  NpPaKkTUKO-OPUEHTHUPOBAHHBIX
pacu€THBIX 3aJaHUM II0 COXPAHEHHWIO IPHUPOJHBIX PECYPCOB CBOErO PEruoHa
IIPOKUBAHMSL.

Tema 4.5. Biausinue
COIHAJILHO-
AKOJIOTHYECKHUX

(¢akTOpOB Ha 310pPOBBHE

Ye€J0BCKaA.

Conep:kaHue y4eOHOT0 MaTepHuaJia

3m0poBbe U ero cocrapisonme. PakTopsl, MOIOKHUTEIBHO M OTPUIATEIHHO
BJIMSIIOIIME HA OpraHuM3M 4YelioBeka. [IpoOiieMa TEXHOTCHHBIX BO3JICHCTBHI Ha
3JI0pOBbE HeJIOBEKa (IJIEKTPOMATHUTHBIC TIOJS, OBITOBAs XUMHS, W30BITOYHBIC
HIyMbl, pajWands W T.I1.). AJanTanuss opraHu3Ma desjoBeka K Qakropam
OoKpykawmie cpenpl. I[lpunmunel  GopMupoBaHUsS 310pPOBHECOEPETAIOIIETO
noBeqcHus. Dusnyeckas aKTHBHOCTh M 3]0POBbE. BHOXUMHYECKHE ACTICKThI
PAIMOHAIILHOTO MMUTAHUS

IIpakTuyeckoe 3ansaTue NeS OnpeneneHre CyTOYHOIO palliOHa TUTAHUS

IIpakTunyeckoe 3ansaTHe Ne6 CoznaHue UHAMBUAYAIBHONM NaMATKU 110
OpraHu3aly palvoHAIbHON (U3NUYECKON aKTUBHOCTH.
Ilpodpeccuonanvno-opuenmupogannoe codepircanue

[TamsiTKa O palMOHAIBHOMY PEKHUMY TPyZa U OTIbIXa B MAIIMHOCTPOMUTEIBHOM
OTpacTH Uil  YCTpaHEHHUs  HEONaronpusiTHbIX  (aKkTOpOB  BO3ACHCTBHIA
IIPOU3BOJICTBEHHON CPE/Ibl HA OPTaHU3M.

JlabopaTopnoe 3ansiTue Ne3 BrnusHue aOuornueckux (pakTOpoB Ha YeIOBEKa
(HM3KHE U BBICOKHE TEMIIEPATyPhI).

Ilpogheccuonanvno-opuenmuposannoe cooepiricanue

AHanu3  rurheHu4yeckux  GakTopoB  paboTaroIMX ~HAa  MOPEANPUATHU
MamuHOCTpoeHus.  [IpodeccrmoHanbHple  MATOJIOTHHM  HA  MPEIIPHUATHIX
MaIIMHOCTPOEHHUSI.

Pasnen 5 buojorus B :KU3HH

Tema 5.1.

Coaep:xxanue yueOHOIro MaTepuaJa

JIMuHOCTHBIE,
MeTanpeaMeTHbIe
U TIpEIMETHBIC
KOMIIETEHIINH B
COOTBETCTBHUU C
®I'OC cpennero
o0uiero
oOpa3oBaHus,
YTBEP>KJIEHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3oBaHUs U
Hayku P® ot
17.05.2012 Ne
413
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Bbuorexnogoruu B
JKM3HU KAXKIOr0.

buorexHomoruss Kak Hayka M TOpou3BOACTBO. (OCHOBHBIE HaIlpaBJICHUS
COBpEeMEHHOW  OuorexHojoruu.  Meronel  OmoTexHoJoruu.  OOBEKTHI
OMOTEXHOJIOTHH. DTHKA OMOTEXHOJOTUYECKMX U T'€HETHUYECKUX SKCIIEPUMEHTOB.
[lpaBuna moucka M aHajgM3a OMOAKOJOTHYECKOW HH(POPMALUU U3 Pa3TUUHBIX
UCTOYHUKOB (HayuyHass M Yy4yeOHO-HAyyHas JUTepaTypa, CPEICTBa MAacCOBOM
uHpopmanuu, cetb IHTEpHET U ApyTHe)

IIpakTuyeckoe 3ansaTue Ne7 BrInosiHeHHE Keilica Ha aHAIM3 MHPOPMAIMH O 2
HAay4HBIX JOCTHIKEHUAX B O00JIACTM TEHETUYECKUX TEXHOJOTUM, KIETOYHOU
WH)KCHEpUHU, MHIIEeBbIX OWOTEeXHONOrWi (10 TpynmaMm), MpeacTaBiICHHUE
pEe3YJIbTAaTOB PEIICHUSI KEHCOB.
IIpakTuyeckoe 3ansaTue Ne§ BrimonHeHue kelica Ha aHanu3 WHGOPMALUU O
pPa3BUTUU TPOMBIIUICHHOW OMOTEXHOJOTUU (IO TpyMmaMm), MpeACTaBICHUE 2
pe3yIbTaTOB PELIECHUS KEICOB.
Pa3gen 6 BuoskoJjiornyeckne uccjaeqo0BaHus 8
Tema 6.1. OCHOBHBIE METO]IbI OMOIKOJOTUUECKUX UCCIICTOBAHMI. 2
OcHoBHBIE meroanl | JlabopatopHoe 3ansitue Ned4 BrusHue TeMmmepaTypbl Ha  poOCT U 2
0M03KO0JIOrHYeCKUX (U3HOJIOTHUUECKYIO aKTUBHOCTD JPOMKKEBBIX KJIETOK.
HCCIIeI0BAHMIA. IIpakTuyeckoe 3ansaTue Ne9 Orenka kauecTBa aTMOchEpHOro BO3ayxa. 2
JladopaTopnoe 3ansaTue NeS OrneHka KauecTBa BOJI MMOBEPXHOCTHBIX BOJOEMOB
110 OPraHOJENTHYECKUM U (PU3UKO-XMMHYECKHM CBOHCTBAM. 2
IIpome:kyTouyHas arrecTanus-1u@p¢epeHunpoBaHHbIN 3a4ET 2
HToro no nucuuniuye 78
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3. _ YCJIOBH PEAJIM3ALIUN ITPOI'PAMMBbI
YYEBHOU JUCIHIUITJIMHbI

3.1 TpeéoBaHusi K MHHHUMAJILHOMY MAaTePHAIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM TMCHUIINHBI:

Peanuzanusi mnporpamMmbl  TUCHMIUIMHBI  TpeOyeT Haluyus KaOuHeTa
€CTEeCTBEHHOHAYYHBIX JUCHUIUIMH IS IPOBEJACHUS 3aHITUN JICKIIMOHHOTO THIIA,
PAKTUYECKUX 3aHATHI, B TOM YHUCJE TPYNIOBBIX, HHIUBUIYAIbHBIX, TUCbMEHHBIX,
YCTHBIX KOHCYJIbTALIU/, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTeCTalIUU.

Meb6enb u cranoHapHoe 000py0OBaHUE, B TOM YHCIE: MKad AJid XpaHEeHUs
y4ueOHO-HarasaaubiX mocoouit — 1 mr., T1IK- 1 mr., KK manens- 1 mt., npuatep- 1
IIT., CKaHep-1 mT.

VY4eOHO-TIporpaMmMHasl JIOKyMEHTalus: pabodasi mporpamma, KajleHJIapHO-
TeMaTUYECKUM TUIaH. Y4eOHO-MeToiuuecKasi JOKyMEHTAlUs: y4eOHO-METOIMUECKUE
KOMIUIEKCHI IO TeMaM JUCLUMIUIMHBI JJIsl 3aHSATUN, COOPHUKU TECTOBBIX 3aJlaHUIl U
CUTYallMOHHBIX 3aJ1a4 M0 TUCIUIUINHE.

3.2. YueOHO-MeToAU4YeCKOe U MH(pOpMAaLHOHHOE 00ecTieueHHe peaaTu3alun
y4eOHOM TUCHUILINHBI

OcHOBHBIE YUeOHbIe U3IaHUS

1. buonorus: y4eOHHK M TPAKTUKYM JJisi CPEAHETro MpOoQEeCCHOHATBHOTO
oOpazoBanus / B. H. Spweiruna [u np.]; nox penakuueit B. H. Speiruna. — 2-e usg.
— Mocksa: WznmarensctBo IOpaiit, 2020. — 378 c¢. — (IlpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-09603-3. I'pud YMO CIIO https://urait.ru/book/

2. buonorus ang mpodeccuii U CHEHUATBHOCTEM TEXHUYECKOTO W
ecTecTBeHHO-HayuHoro npoduneit/ Koncrantuno B.M. , PezanoB A.I'. , ®aneena
E.O. - 9-e u3a. crep. — M.: Akagemus, 2020.- 320 c. https://academia-library.ru

3. bwuonorus. 10-11 kmacc: 6a3oBbeiii ypoBeHb: yueOnuk /M.H. Ilonomapéna,
O.A. Kopuunona, T.E. Jlomununa ; nox penakmueit M. H. TlornomapéBoii. — 10-¢
m3n. — Mocksa : [Ipocsemenue, 2022.

4. buonorus: 11 knacc: 0a30BbIi ypoBeHb : yueOHuk / B. B. [laceunuk, A. A.
Kamenckuii, A. M. Py6rios [u np.] ; mox penakmueit B. B. [Taceunuka. — 6-¢ u3n. —
Mocksa : Ilpocsemenne, 2024. — 272 ¢. — ISBN 978-5-09-112165-0. — Tekcr :
AIIEKTPOHHBIN // DNeKTpoHHBIA pecypc IudpoBoil obpazoBatenbHoi cpenbl CITO
PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/132464

JlonoiHUTEIbHbIE Y4eOHbIe U3IaHusl

5. Kamenckuii, A. A. buonorus. 11 knacc: 6a30BbIid YPOBEHB : YUCOHUK IS
obmeobOpaszoBarenbubix opranm3aruii / A. A. Kamenckuii, E. K. Kacnepckas, B. .
CuBornazoB. — 4-e¢ uzn. — Mocksa : [Ipocsemnienue, 2022. — 208 ¢. — ISBN 978-
5-09-101671-0. — TekcT : BJEKTPOHHBIA // DNEKTPOHHBIA pecypc UPPOBOH
obpazoBarenpHoit cpeapl  CIIO  PROFo6OpazoBanme : [caiit]. — URL:
https://profspo.ru/books/132212

6. Mycradpun, A.I'. buonorus: yueonuk / Mycrapun A.I'., 3axapos B.b.- M.:
KHOPYVYC, 2018.- 424c.- (CIIO). B nep. ISBN 978-5-406-04517-6. CooTBeTCTBYET
®I'OC CIIO nocnequero nmokoienus https://www.book.ru/



https://urait.ru/book/biologiya-450740
https://academia-library.ru/
https://www.book.ru/book/932501

7. MawmontoB, C.I'. O6mas 6uonorusi: yueonuk / MamontoB C.I'., 3axapos
B.b. — MockBa: KnoPyc, 2020. — 323 c¢. — ISBN 978-5-406-07702-
3.CootBerctByer ®I'OC CIIO mocnemnero nokosierus https://www.book.ru/book/

8. KomecaukoB, C.HM. O6mas Owmomorus: ydeOHoe mocobme / KomecHukoB
C.N.- 6-¢ u3n., crep.- M.: KHOPYC, 2020.- 288c.- (CI1O). B nep. ISBN 978-5-406-
07383-4. CootBerctByeT ®I'OC CIIO mocnennero nokoienus https://www.book.ru/

9. CuBormazo, B. M. buonorus. O6mas Owuosorus. 11 kmacc: 06a30BbIM
ypoBeHb : yueOHuk / B. U. CuBornazos, 1. b. Aradounosa, E. T. 3axapoa. — 10-¢
u3n. — Mocksa : IIpocsemenue, 2022. — 208 ¢. — ISBN 978-5-09-101675-8. —
Tekcr : 25eKTpOHHBIN // DNEKTPOHHBIN pecypc HU(PPOBOM 00pa30BaTEIbHON CpEIbl
CIIO PROFoGpa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132217

NuTepHeT-pecypcebl

10. www. sbio. info (Bcs Ouonorusi. CoBpemeHHass OHWOJIOTHS, CTaTbH,
HOBOCTH, OMOIHOTEKA).

11. www. window. edu. ru (EgmHoe okHO poctyma k oOpa3oBaTeIbHBIM
pecypcam MHTEepHETa O OHMOIOTHN).

12. www.5Sballov. ru/test (Tect mmsa aOUTYpHEHTOB MO BCEMY MIKOJIHLHOMY
Kypcy OMOJIOTHN).

13. www. biology. ru (buonorus B OTkpbeiToM Koiemke. CallT comepKuT
AIEKTPOHHBIN yueOHUK mToouosioruu, On-line TecThI).

14. www. nrc. edu. ru (buonornueckas kapTuHa MHpa. Pasnmen
KOMITBIOTEPHOTO y4eOHUKa, pa3paboTaHHOTO B MOCKOBCKOM TOCYAapCTBEHHOM
OTKPBITOM YHUBEPCUTETE).

15. www. nature. ok. ru (Peakue u ucuesaroiue KuBOTHbIE Poccun — mpoekT
Okonoruueckoro nenrpa MI'Y um. M. B. JlIomoHocoBa).

16. www. schoolcity. by (buosiorust B Bompocax 1 0TBeTax).

17. OnexTpoHHbIi pecypc mudppoBoii oOpazoBarenbHol cpenbl  CIIO
PROFob6pazoBanue;

MeTtoauyeckue yKazaHusi AJs 00y4arOHUXCSl 10 OCBOEHUIO THCIIUIITUHBI

18. Metoauueckue ykazaHus i1 OOyYalOIMMXCS MO  BBIMOJHEHUIO
MPaKTUYECKUX PaboT.

19. Metoauueckne yka3zaHus I OOyYalOIMUXCS MO  BBHIMOJHEHUIO
nabopaTopHBIX paboT.
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https://www.book.ru/book/933564
https://www.book.ru/book/932113

4. KOHTPOJIb MU OINEHKA PE3VYJIBTATOB OCBOEHUSA

JTYUYEBHON NCIUILIUHBI

4.1.

@opMbl 1 METOAbI KOHTPOJISI H OLIEHKH Pe3YJbTATOB 00y4eHH s

Pe3yabTarsl 00yyeHus

DopMbI U METOABI
KOHTPOJISA M OLleHKH
pe3yJbTATOB O0yUYeHUs

JAUYHOCIHbIE:

- OCO3HaHHE 00YUYaIOUIMMUCS POCCUNCKON I'pakJaHCKON
UJICHTHYHOCTH;

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U
CaMOOIIPEIENICHUIO;

- HAJIM4YMe MOTUBALUH K 00YUYEHUIO U JMYHOCTHOMY
Pa3BUTHIO;

- LeJICHANpPaBICHHOE pPAa3BUTHE BHYTPEHHEH IO3ULUU
JMYHOCTH HA OCHOBE JYXOBHO-HPABCTBEHHBIX LIEHHOCTEH HApOJIOB
Poccuiickoit ~ ®enepauuu, HUCTOPUUECKUX U HAIMOHAJIBHO-
KyJbTYpHBIX ~ Tpaaunui, (OpMUpOBAaHHE CHCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYILUOHHOTO
MHUPOBO33pEHHUS, IMPABOCO3HAHMS,  SKOJIOIMYECKOH  KYJbTYpHI,
CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH KU3HEHHBIE IIaHBI;

- CcpOpMHUPOBAHHOCTb YYBCTBA TOPJOCTH U YBAXKEHHUS K
UCTOPUH U JIOCTMIKEHUSM OTEYECTBEHHOW OMOJOIMUYECKOW HAayKH;
IIPEJICTaBJICHUS O LIEIOCTHOM €CTECTBEHHO-HAYYHOM KapTHUHE MUDA;

- TIOHUMaHME B3aUMOCBSI3W U B3aUMO3aBUCUMOCTH
€CTECTBEHHbIX HAyK, WX BIMSHHMS Ha OKpYXKaIOILIyl0 Cpeny,
9KOHOMHYECKYI0, TEXHOJOTHYECKYI0, COLUAIbHYI0 U 3THYECKYIO
cdepsl AeITETbHOCTH YEIOBEKA;

- CIIOCOOHOCTh HCHOJb30BATh 3HAHUS O COBPEMEHHOM
€CTECTBEHHO-HAYyYHOW KapTMHE MHpa B 0Opa3oBaTelbHON H
npodeCcCHOHATBLHOM JesITeTbHOCTH; BO3MOXKHOCTU HH(OPMAIIMOHHOMN
cpebl Uit 0OecreyeH s MPOAyKTUBHOTO caM000pa3oBaHus;

- BIAJICHHE KYyJbTypOM MBIIIJIEHHUSA, CHOCOOHOCTh K
00001IEHNIO, aHaIu3y, BOCHPUATUIO HUHPOpMAMU B 00JacCTH
€CTeCTBEHHBIX HayK, IIOCTAaHOBKE M€ U BBIOOpPY IyTeil ee
JOCTHXKEHUS B TPOPECCUOHANBHOM cepe;

-CIIOCOOHOCTb PYKOBOJICTBOBATHCS B CBOEHM J1€ATEIILHOCTH
COBPEMEHHbIMM  MPUHLMIIAMU  TOJEPAHTHOCTH,  JAMajora H
COTPYAHHUYECTBA; TOTOBHOCTh K B3aMMOJAEHCTBHIO C KOJUIETaMH,
paboTe B KOJIEKTHBE;

- TOTOBHOCTb HCIOJIb30BATh OCHOBHBIE METOJbI 3AIIHUTHI OT
BO3MOXXHBIX  TOCIIEJCTBUI  aBapui, KaTacTpod, CTUXHIHBIX
O€eNICTBHII;

- o0manaHue HaBbIKaMu Oe3omacHOM paboOThl BO BpeMs
IIPOEKTHO-UCCIIEN0BATENBCKON U AKCIIEPUMEHTAIILHON IEATEIBHOCTH,
MIPU UCTIOJIb30BaHUH JIA0OPATOPHOTO 00OPYAOBAHUS;

- CHOCOOHOCTh HCIIONIb30BaTh IMPUOOpPETEHHBIE 3HAHUA U
YMEHHS B MPAKTUYECKON AESITETbHOCTU U MOBCEAHEBHON KU3HU IS
coOuro/IeHHsI Mep MPO(GUIAKTUKUA OTPaBICHUMN, BUPYCHBIX U JIPYTHX
3a00/ieBaHU,  CTPECCOB,  BPEIHBIX  MPUBBIYEK  (KypeHHs,
JIKOT0JIN3Ma, HAPKOMAHUH); ITPABUJI MOBE/ICHUS B IPUPOJTHON Cpesie;

Texynui KOHTPOJIb:
- ONPOC YCTHBIN
(ppoHTaNBHBI);

- TECTUPOBAHUE;

- BBITMIOJTHEHUE
MPAKTUYECKOU U
1a00paTopHBIX PaboT
(MHIMBUyaNbHAS,
rpynnosas popma
paboThI)

[IpomexxyTouHas
aTTecrauus B popme
mudepeHIMPOBaHHOTO
3a4éra.

Meron npoBenenus
IIPOMEXKYTOYHOU
aTTECTallM! - BBIIIOJIHEHUE
KOMIUIEKCHOI'O 3aJJaHUs
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- TOTOBHOCTb K OKa3aHHUIO IEPBOM IMOMOIIM NpPU TpaBMax,
MNPOCTYIHBIX W JPYrux 3a00JIeBaHUAX, OTPABJICHUSAX MHILEBBIMU

MPOIyKTaMH;
Memanpeomemuule:
- OCBOCHHBIC OOYYAIOIIUMHUCA MEXKIPEIMETHBIC TOHITHS H
YHUBEpCcaJbHbIE y4eOHbIe JeicTBUS (peryisTUBHBIE,

[103HABATEJIbHBIE, KOMMYHUKATUBHBIE);

- CIIOCOOHOCTh HX MHCIIOJb30BaHHUA B I103HABATEIbHOH H
COLIMAJIBHOW  IpakTHUKE, T[OTOBHOCTb K  CAMOCTOATEIbHOM
YIUIAHUPOBAHUIO U OCYLIECTBJICHUIO Yy4E€OHOM JesTeIbHOCTH,
OpraHu3alil  y4eOHOTO COTPYAHHMYECTBA C IEAArOTHYECKUMHU
paOOTHUKaMH M CBEPCTHUKAMH, K YYacTUIO B IIOCTPOCHUHU
WH/IMBUYaIbHOM 00pa30BaTeIbHOM TPAEKTOPUH;

- OBJIAQJICHUE  HaBBIKAMU  y4eOHO-MCCIIEOBATENILCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

- OCO3HaHUE COLMAIbHON 3HAYUMOCTHU CBOEH
npodeccuu/CrenuatbHOCTH, obnamanue MOTHUBAILIUEH K
OCYIIECTBIICHHUIO MPO(ECCHOHANTBHOM eI TeTbHOCTH;

-IIOBBIIICHUE HHTEJUIEKTYaJbHOIO YPOBHSI B  IIpOLECCE
U3y4YeHUsI OUOJIOTMYECKUX SIBICHUN; BBIJAIOIIMXCSA JOCTUKEHUN
O6MoJIorHH, BOIIEIINX B OOIIEYETIOBEUECKYIO KYJIbTYpY; CIOXKHBIX U
IPOTUBOPEUYUBBIX yTEH Pa3BUTUS COBPEMEHHBIX HayUHbIX B3IJISIOB,
uzed, TCOpHid, KOHLENIUH, THIIOTE3 (O CYLUTHOCTH M IPOUCXOXKIACHUU
JKU3HHU, 4YeJOBeKa) B XOJ€ paboThl C pa3IMYHBIMU HCTOYHHKAMHU
nHpopmanuu;

- CIIOCOOHOCTh OpraHU30BBIBATH COTPYJHUYECTBO
€MHOMBIIIJICHHUKOB, B TOM YHCJIE C UCIIOJIb30BAHUEM COBPEMEHHBIX
MH(OPMaLOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

- CHOCOOHOCTh IOHMMAaTh MPHUHLUIBI YCTOWYMBOCTH U
NPOAYKTUBHOCTU KUBOW MPUPOABI, NYTH €€ HU3MEHEHHUS 0]
BJIMSIHUEM aHTPOIOTEHHBIX (PaKTOPOB, CIOCOOHOCTh K CHCTEMHOMY
aHAIN3Y INI00ATBHBIX IKOJIOTUYECKUX MPOOIIEM, BOIPOCOB COCTOSHHUS
OKpYXarolled cpeibl U PallMOHAIBHOIO HMCHOJIb30BaHUS MPUPOJHBIX
pecypcos;

-yMeHHe OOOCHOBBIBaTH MECTO M PpOJIb OMOJIOTHYECKUX
3HAaHUM B  TPAKTHUYECKOW  JIE€ATEIIBHOCTH  JIIOJEH, pPAa3BUTHH
COBPEMEHHBIX TEXHOJIOTHH; ONpeNeNATh KHUBbIE O0BEKTHI B IPUPOJIE;
MPOBOAMTH HAONIOAECHUS 3a SKOCUCTEMAMH C LIEJIbI0 UX ONMMCAHUS U
BBISIBJICHUSI €CTECTBEHHBIX U aHTPOIOTE€HHBIX U3MEHEHUI; HaXOAUTh
U aHAJIM3UPOBaTh UH(POPMALIMIO O )KUBBIX 00BEKTAX;

- CIIOCOOHOCTh MPUMEHATh OMOJIOTUYECKHE U IKOJIOTHUECKHUE
3HaHUSA JJI1 aHaIW3a MPHUKIAJHBIX TpoOsieM  XO03AHCTBEHHOM
JESTEIBHOCTH;

- CHOCOOHOCTh K  CaMOCTOSITEIBHOMY  IPOBEACHHIO
UCCJIEJOBAHMM, MTOCTAHOBKE €CTECTBEHHO-HAYyUYHOI'O0 3KCIIEPUMEHTA,
UCIIOJIb30BAaHUI0 HMH(POPMAIIMOHHBIX TEXHOJIOTUH JJIsl  pelIeHUs
HaYYHBIX U MPo(ecCHOHANBHBIX 3a/1a4;

-CIIOCOOHOCTh K OLIEHKE STHYECKHX aCHEKTOB HEKOTOPBIX
UCCleIoBaHM B o0OjacTh  OMOTEXHOJIOTMH  (KIOHHPOBAHUE,
HCKYCCTBEHHOE OILJI0IOTBOPEHUE);

IIpeomemnuie (yenyonennslii yposens):.

1) chopMUPOBAHHOCTh 3HAHUN O MECTE€ W POJU OWOJIOTHHU B
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CHCTEME eCTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, B TO3HAHUH 3aKOHOB IIPUPOBI
M PpEIIEHWH  KU3HEHHO  BAXHBIX  COLMAIIBHO-ITUYECKUX,
SKOHOMMYECKHUX, IKOJOTMUECKUX IPOOJIeM YeOBEUeCTBa, a TAKXKE B
pELIEHUH BOIPOCOB PALMOHAIBHOIO IPUPOIOIOIB30BAHUS; B
(GbOopMUPOBAHUM IIEHHOCTHOTO OTHOLIEHHUS K MPUPOJE, OOILECTBY,
YeJIOBEKY; O BKJIAJIE POCCUHCKUX M 3apYOEKHBIX YUCHBIX - OMOJIOTOB
B pa3BUTHE OUOJIOTHH;

2) yMEHHE BIAJIETh CHCTEMOM OHOJOTrMYECKUX 3HAHUM,

KOTOpasi BKJIFOYAET:
OCHOBOITOJIATAIONINe OWOIOTUYECKUE TEPMUHBI M TOHATHS (PKU3HB,
KJIETKa, TKaHb, OpraH, OpPraHU3M, BHU[, MOMYJIALMSA, SKOCHUCTEMA,
OmorneHo3, Owmocdepa; MerabOIM3M, TOMEOCTa3, KIIETOYHBIH
UMMYHHUTET, OHOCHHTe3 Oeika, OHOMOIUMEpPHI, JAUCKPETHOCTD,
caMoperyJisiLus, CaMOBOCIIPOU3BEACHHUE, HACJIEICTBEHHOCTb,
W3MEHYUBOCTb,  OHEPro3aBUCHUMOCTb,  POCT U  DPa3BUTHE);
Ouonoruueckue Teopuu: KiaetoyHas Tteopus T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KIOHAIBHO-CEIEKTUBHOrO uMMyHurera [1.
Opnux, U.1. MeunukoBa, XpoMOCOMHasi T€OpUsl HACIIEICTBEHHOCTHU
T. Moprana, 3akoH 3apoasimieBoro cxoactsa K.  bopa,
3BOMOLMOHHAs Teopust Y. [lapBuHa, CHHTETHMYECKas Teopus
ABOJIIOIMMU, Teopust  aHTponoreHesa Y. JlapBuHa; Teopus
6uoreoneno3a B.H. Cykauésa; yuenus H.W. BaBunosa - o Llenrpax
MHOro00Opa3usi W TPOUCXOXKAECHUSI KyJIbTYpHbIX pacTeHuil, A.H.
Cesep1ioBa - 0 MyTSAX U HallpaBJieHUsX 3Boiitonuu, B.M. Bepnaackoro
- 0 Ouocdepe;

3aKOHBI (eIMHOOOpa3usi MOTOMKOB IEPBOTO MOKOJICHUS,
pacIlerneHus] MPU3HAKOB, HE3aBUCHMOI'0 HacleJOBaHUS MPU3HAKOB
I'. Mengens, CUEnIEeHHOT0 HACIEA0BAHUS MPU3HAKOB M HAPYIIECHUS
cuerieHuss TeHoB T. Moprana; TOMOJIOTMYECKUX PSIOB B
HaciencTBeHHOM wu3MmeHunBocth H.M. BasuioBa, reHeTnueckoro
paBHoBecus [[x. Xapau u B. BaitnOepra; 3apobIlieBoro cxojacTsa
K. bapa, 6norenernueckoro 3akona 3. ['ekkens, ®@. Mromiepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);
npasuia (Muaumyma FO. JIubuxa, s5K0IOTHYECKON MUPaMUIbI YHCe,
O1OMacchl U YJHEPTHUH);
runoressbl (koanepBaTHoi A.M. Onapuna, nepBuuHoro OymnboHa Jx.
Xonaeitaa, mukpocdep C. dokca, pudo3uma T. Uek);

3) BiageHue cucTeMON 3HaHMA OO0 OCHOBHBIX METOJaX
HAyyHOTO0  TO3HAHMs,  MCHOJb3YeMbIX B OMOJIOTMYECKUX
UCCIICIOBAaHUAX KMBBIX OOBEKTOB M 3KOCHCTEeM (OIHUCaHUE,
W3MEpPEHHEe, TMPOBEJICHUE HAONIOJEHUN); CIOCOOaMH BBISBICHHUS U
OIICHKH aHTPOTOTEHHBIX U3MEHEHUH B IPUPO/IE;

4) ymMeHue BBIACATh CYIECTBEHHbIE IPU3HAKY:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U FYKAPUOT; OJHOKIETOUYHBIX
Y MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB, OMOT€O01IEHO30B, SKOCHUCTEM
u Ouocepsr;

CTPOEHHSI OpPraHOB M CHUCTEM OpraHoB pacTeHUi, >XUBOTHBIX,
YeJI0OBEKAa; IIPOLIECCOB  JKU3HEAEATEIBHOCTH, IMPOTEKAIOUIMX B
OpraHM3Max pacTeHHH, J>KUBOTHBIX U YeJOBEKa; OWOJIOTMYECKUX
mporeccoB: oOMeHa BemecTB (MeTabomu3Mm), HHPOpMAIMH |
IIPEBPALLECHHS SHEPIHH, Opo’keHus, aBTOTPO(HOrO u
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reTepoTpoHOr0 THUIIOB MUTAHUS, (OTOCHUHTE3a M XEMOCHHTE3a,
MUTO34, Mmeiio3a, ramMeToreHesa, sMOpuoreHesa,
NOCTAMOPHUOHAJIIBHOTO Pa3BUTHUS, Pa3MHOXKEHUS, WHIUBUAYaIbHOIO
pa3BUTHs oOpranu3ma (OHTOT€HE3a), B3aUMOJICHCTBUS T'EHOB,
reTepo3uca; AeUCTBUN UCKYCCTBEHHOTO 0TOOpa, CTAOMITH3UPYIOIIETO,
JBUXKYILETO U DPa3pbIBAIOLIETO €CTECTBEHHOI'O otbopa;
AJJIONATPUUECKOI0 U CUMIATPUUYECKOTO BUI000pAa30BaHMSI; BIUSIHUS
OBUKYIIUX ~ CHJI  DBOJIONMM  HAa  TeHO(OHJ  MOIYJISLHH;
NpUCIOCOOJICHHOCTH OPraHU3MOB K Cpefie OOMTaHUs, YepeaoBaHUs
HAIPaBJICHUH HBOJIIOLIMU; KPYTOBOPOTA BEILIECTB U MMOTOKA SHEPTUU B
IKOCUCTEMAX;

5) yMeHue ycTaHaBIMBAaTh B3aUMOCBSI3U MEXKIY CTPOCHUEM U
(YHKIMSMU: OPraHOMAOB, KIETOK pAa3HBIX TKaHEW, OpraHaMu H
CUCTEMaMH OPraHOB Yy PACTCHMI, XUBOTHBIX M YEJIOBEKA; MEXKIY
TamaMu OOMEHa BELIECTB; AJTalaMM KJIETOYHOTO IMKIa H
JKU3HEHHBIX IMKJIOB OPTraHM3MOB; JTalmaMH 3SMOPHUOHAIBHOTO
pPa3BUTHSI; TEHOTUIIOM M (EHOTUIIOM, (EHOTUIIOM U (pakTOopaMu
cpedpl OOWTaHUS; MPOIEcCaMH HBOJIONUH; JBIKYIIUMH CHIAMHU
AHTPONIOTEHE3a;  KOMIIOHEHTaMH  Pa3jMYHBIX  JKOCHUCTEM U
IPUCTIOCOOIEHUSIMU K HUM OpTraHU3MOB;

6) yMeHHE BBISBIATH OTJIWYHUTENbHBIE MPHU3HAKU JKUBBIX
CUCTEM, B TOM 4YHCJIe€ T'pUOOB, PACTEHUM, >KUBOTHBIX MU YEJIOBEKA;
MPUCIIOCOOJICHHOCTh BUAOB K Cpele OOUTaHHs, aOMOTUYECKUX H
OMOTHYECKUX KOMIIOHEHTOB AKOCUCTEM, B3aUMOCBSA3€ OPraHu3MoB B
CO00IIIeCTBaX, AHTPOMOTEHHBIX H3MEHEHHH B SKOCHUCTEMax CBOEU
MECTHOCTH;

7) yMeHHE WHCIONb30BaTh COOTBETCTBYIOIIME apTyMEHTHI,
OMOJIOTUYECKYI0O TEPMHUHOJIOTHIO M CHUMBOJMKY JUISl JOKa3aTelbCTBa
POJICTBA OPraHU3MOB Pa3HBbIX CUCTEMATHUUECKUX I'PYII; B3aUMOCBS3H
OpraHM3MOB U cCpeabl OOMTaHHSA; €IWHCTBA YEIOBEYECKUX pac;
HEOOXOIMMOCTH  370poBOoro  oOpa3a  JKM3HH,  COXpaHEHUs
pazHooOpa3usi BUAOB U SKOCUCTEM, KaK YCIIOBHUSI COCYIIECTBOBAHUS
IIPUPOJIBI U YEJIOBEYECTBA;

8) yMeHue pemiaTh TOWUCKOBBIE OWOJOTHYECKHE 3ajauu;
BBISBJISITH NTPUYMHHO-CJIEICTBEHHBIE CBSA3M MEXAY MCCIENYyEMBIMU
OMOJOTUYECKUMH OOBEKTaMHU, MpPOLECCAaMM U SIBJICHUSIMH; JieiaTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHWM ITOJIYYEHHBIX PE3YJIbTaTOB;

9) ymeHue  BBIABUTaTb  THUIIOTE3bl, MPOBEPATH  UX
DKCIEPUMEHTAIbHBIMU CpeICTBaMy, bopmynupys LeNb
UCCJIEIOBaHMSI, aHAJIM3UPOBATh IOJYYEHHBIE PE3yJIbTaThl U JI€NaTh
BBIBO/IBI;

10) npuHMMaTh YyyacTHE B HAy4YHO-HCCIIEIOBATEIbCKOM
pabote 1Mo OMOJIOTUH, PKOJIOTUM U MEAMIIMHE, TPOBOAMMON Ha 0Oaze
HIKOJIBHBIX ~ HAy4YHBIX OOIIECTB W  MyOJUYHO NPEACTaBISATH
MOJIyYeHHbIE Pe3yJIbTaThl HAa YUYEHHUUYECKUX KOH(PEPEHIMSIX Pa3HOTO
YPOBHS;

11) ymeHue olLeHHBaTh 3TUYECKHE ACHEKThl COBPEMEHHBIX
ACCIIENOBaHWII B o00macTh OHOTEXHOJOTMM W TE€HETHYECKHUX
TEXHOJOTMI (KJIOHUPOBaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHUE,
HAIpaBJIEHHOE H3MEHEHHE Te€HOMa U CO3/IaHu€ TPaHCTeHHBIX
OpPTraHU3MOB);

12) yMmeHHMe MOTUBHUPOBAaTH CBOWM  BbIOOp  Oynayuiei
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npo¢eCCHOHATIBHOMN JeSITeIbHOCTH B 00J1aCTH OMOJIIOTHUH, MEIUIIUHBI,
OMOTEXHOJOTHH, TMCUXOJIOTHH, 3KOJOTHH, BETEpUHAPUHU, CEIIHCKOTO
XO3s1HCTBa, IUIIEBON IIPOMBIIIJIEHHOCTH; YTy OIS Th
MO3HABATENIbHBII HHTEpEC, HAIMpPaBJICHHbI HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOIIEH mpodeccurt U MPOAOIDKEHHE OHMOIOTHYECKOTO
o0pa3oBaHUsl B YYPEXKACHUAX CPEAHEr0 MPOo(ecCHOHAIBHOTO H
BEICIIIEr0 00pa3oBaHUsI.

OK 01. BsiOupats cnocoObl pemieHus 3agad MnpodecCHOHATbHOU
JESATEIIbHOCTH IPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHalM3a U
UHTEpHpeTanuu UHPOPMAUU U UH(POPMAIIMOHHBIE TEXHOJIOTUU /IS
BBITMIOJTHEHUS 33/1a4 MPOodeCCHOHATBHON JesITeIbHOCTH;

OK 03. [IlmanmpoBaTh W  peajM30BHIBATH  COOCTBEHHOE
npodeccuoHaIbHOe u JTUYHOCTHOE pa3BUTHE,
NPEINPUHIMATENBCKYIO AEATEIBHOCTh B MPO(ecCHoHaNbHOU cdepe,
WCIIOJIb30BaTh 3HAHMS MO (PMHAHCOBOM T'PaMOTHOCTH B Pa3UYHBIX
JKU3HECHHBIX CUTYaIlUsX;

OK 04. D¢ddexTnBHO B3aMMOJICHCTBOBATh U PAbOTATh B KOJUICKTHBE
U KOMaHJIe;

OK 05. OcymiecTBisATh YCTHYIO U MHUCHbMEHHYI0 KOMMYHHUKAIIUIO Ha
rocyaapcTBeHHoOM si3bike Poccuiickoit  ®Dexpepanii ¢ y4eToMm
0COOEHHOCTEHN COLMAIIBHOTO U KYJIBTYPHOIO KOHTEKCTA;

OK 06. [IlposBiATh TIpakJIaHCKO-MATPUOTHUYECKYI0 IO3ULHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE IOBEJICHUE HAa OCHOBE TPAJAUIIMOHHBIX
oOlIeYesIOBeUeCKUX I[IEHHOCTeH, B TOM 4YHUCIE C Y4eTOM
rapMOHHU3aLlUU MEXHAIIMOHAIbHBIX U MEXPEIUTHO3HBIX OTHOILIEHUH,
MPUMEHSTh CTAaHAAPTHl AaHTUKOPPYILIMOHHOTO TTOBEICHUS;

OK 07. CopnelicTBOBaTh COXPAHEHUIO OKpYXKAIOIIEH  Cpelibl,
pecypcocOepeKeHnIo, MPUMEHATh 3HaHUS 00 M3MEHEHHMH KIIMMarTa,
MPUHIIMIIBI OEPEKINBOTO IPOU3BOJCTBA, 3PPEKTUBHO EHCTBOBATH B
Ype3BBIYANHBIX CUTYAIHSIX.

OK 08. Hcnonws3zoBaTh cpenctBa (U3NYECKOM KyJNbTYpbl IS
COXPaHEHMS U YKpEIUIeHHs 3/I0pOBbs B Ipoliecce NpopecCnoHaTbHON
JESATENIbBHOCTH U MOJAepKaHUsI HE0OOXOIMMOro YpOBHS (pU3HUECKOM
MOATOTOBJIEHHOCTH;

OK 09. Ilonws3zoBarbesi mpodeccMOHambHOM JOKyMEHTAIluel Ha
rOCYJJapCTBEHHOM M HHOCTPAHHOM SI3bIKaX.

4.2. @oH OLEHOYHBIX CPEACTB /JIA NMPOBEACHUS MPOMEKYTOYHOH ATTECTAIMU

00y4aroImMXcs 1Mo AMCIHUIINHE

IToka3aTenu ¥ KPUTEPHU OLICHUBAHHUSA KOMIIETCHIM I

ITokazarenu u KpUTCPHUU OLCHUBAHUA KOMHCTCHHHi/’I, OIMHNCAaHUC IIKaJ OLCHUBAaHUA

coepKaTcs B IPUIOKEHUU 1.

KoHTpoJibHbIE U TeCTOBLIC 3aJaHUSA
KoHTpoibHbIE 3aaHus COAEPIKATCS B IPUIIOKEHUH 1.

MeToanuyeckue MaTepuaJbl

OlLICHUBAHUS 3HAHUM,

Meroauueckue MaTtepualbl, ONPEACIAIONIME IPOLIEAYPHI
YMEHUH, XapakTepu3yromux GopMHUpOBaHUE KOMIETEHIIUH, CoepkKaTCs B IPUIIOKEHUH 1.
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Mpnioxenne 1
KoHTpo/IbHO-0LIeHOYHBbIE CpeACcTBa
JJIs1 IPOBe/IeHUsI MPOMEKYTOUYHOM aTTeCTAUMU N0 JMCHUIIHHE
0/1.08 BUOJIOI'Us

1.1. ®opma npome:kyTOUHOM aTTecTAUM . (D (EpPEHIMPOBAHHEIN 3aUeT.

1.2. Cucrema oueHHBaHHS Pe3yJIbTATOB BHINOJHEHHUS 3a]aHU I

OrneHuBaHUWE  pe3yJIbTATOB  BBIMOJHCHUS  3aJaHUH  MPOMEKYTOYHOH  aTTeCTallUH
00yYalOIIUXCsl OCYLIECTBIISICTCS HA OCHOBE CIICIYIOLIUX TPUHIIUIIOB:

JIOCTOBEPHOCTH OIIEHKH — OIIEHMBACTCS YPOBEHb CPOPMHUPOBAHHOCTH 3HAHHM, YMEHHH,
MPAKTUYECKOTO OMbITa, OOMMX M MPO(PECCHOHATBHBIX KOMIETEHIHH, MPOAEeMOHCTPHPOBAHHBIX
00Y4YarOIIUMHUCS B XO/IC BBIMOJHCHUS 3a/IaHHS;

AJCKBATHOCTHU OLICHKHU — OLICHKA BBLIIIOJIHCHUA 3aI[aHI/Iﬁ AO0JDKHA IMMPOBOAUTHCA B OTHOIICHUHA
TeX KOMIIETEHIIMI, KOTOpbIe HEOOX0AUMBI Tt 3PPEKTUBHOTO BBHITIOJIHCHUS 3a1aHHS;

HAACKHOCTH OICEHKH — CHCTEMa OICHUBAHUS BBIIIOJIHCHUS 3aI[aHI/II\/JI JOJI’KHaA O6HaI[aTI)
BBICOKOW CTEIMEHBI0 YCTOWYMBOCTH TIPYW HEOJHOKPATHBIX OIICHKaX YPOBHS C(HOPMHPOBAHHOCTH
3HAHWH, YMEHHH, MPAKTUYECKOTO OINbITa, OOMUX U NPOPECCHOHATBHBIX KOMICTECHIMN
o0yJaromuxcs;

KOMIUIEKCHOCTH OLIEHKH — CHCTEeMa OIICHUBAHUS BBITIOJHECHHS 33aHUi JI0JKHA TO3BOJISATH
WHTETPATUBHO OIICHUBATH OOIIHE U MPOPECCHOHATBHBIC KOMIICTCHIINN 00yJaIONUXCS;

OOBEKTUBHOCTH OIIGHKH — OIICHKA BBIMOJHCHUS KOHKYPCHBIX 3aJaHHil JOJDKHA OBITh
HE3aBUCHUMON OT OCOOCHHOCTEH MPO(ECCHOHAIBLHOW  OPHUEHTAMKM WM  MPEANOYTCHHN
MPEroAaBaTeNe, OCYIIECTBIAIOMINX KOHTPOJIb HIH aTTECTAIHIO.

[Ipy BBIOJHEHWH TMPOIEAYP OILEHKH 3aJaHWil HMCIIOJB3YIOTCS CIIEAYIONIHE OCHOBHBIC
METO/IBI:

- MCTO/] pacucTa NNCPBUIHBIX 6aJIJIOB;

- METOJI pacueTa CBOJIHBIX OaJIJIOB.

PeSy,TII)TaTI)I BBITIOJTHCHUA SaI[aHI/If/’I OOCHUBAKOTCIA B COOTBETCTBHUU C paBpa6OTaHHI)IMI/I
KPUTEPHUSIMH OIICHKH.

I/ICHOJ'II)3y€TC$I ATH OasIIpbHAas IIKajia AJI1 OICHUBAHUSA PE3YJILTATOB O6y‘I€HI/I$I.

[TepeBon nsiTH GAJUTBHOM MIKAJIBI yUeTa Pe3yJIbTaTOB B MATH OAJUTBHYIO OIICHOYHYIO IIKAITY:

Ounenka Konu4yecTBo 0a/1510B, HAOpaHHBIX 32 BHINOJIHECHHE
TEOPETHYECKOr0 M NPAKTHYECKOI0 3aaHusl,
cpeaHMii 0aJ171 10 HTOraM aTTeCTALMH

O1eHKa 5 «OTINYHOY 4,6-5
OueHka 4 «xopouo» 3,6-4,5
Orienka 3 «yJIOBJICTBOPHTEIHLHOY 3-3,5
Onenka 2 «HEYJOBJIETBOPUTEIBHO» <29

1.3. KoHTpOJ/IbHO-011¢eHOYHBIE CPeCTBa
1.3.1 3apnanmne:
3ananmue:
1.OTBeTUTH Ha BONPOCHI TECTOB.
2. Pemnts 3a1auy.
IIpumepHBbIe BONPOCHI TECTUPOBAHUS
B 3aganusax 1-20 BLIOepH NPaBHJILHLIA OTBET M MOAYEPKHH €ro.
IIpaBUIbHBIH OTBET MOKET ObITh TOJIbKO OJ1MH.
1. KTo siBsieTCs OCHOBOIIOIOKHUKAMU KJieTouHoi Teopun(1838)
A) ®.Mromep u D.I'ekkenp
b) W.36apckuit u @ .Kpux
B) M.llnetinen u T.111Bann
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2. Yucnno XpoMocoM y yesoBeka?
A) 112
b) 28
B) 46
B) 78
3. IIpouecc MHAMBUTyaIbHOTO PAa3BUTHs OpraHU3Ma OT Hayaja CylleCTBOBAaHUA U J0 KOHIIA
KU3ZHU?
A) oHTOreHes
b) »s6puorenes
B) ¢unorenes
I') opranorenes
4. I'naBHasi poJib paCT€HUI B KPyTOBOPOTE BEILIECTB COCTOUT B:
A) pacuiernjieHuM OpraHun4ecKiX BElIeCTB
b) ucnonszoBannu HEOOXOAMMOM JJIsi KPYTOBOPOTA COTHEYHOM SHEPTHH B Iporiecce POTOCHHTE3a
B) nornomienuu Boabl U3 MOYBHI
I') BbIIENEHMM KHCIIOpOAa
5. Yro obpasyercs B pe3yabTaTe Mel03a U3 OJJHOM MaTePUHCKOM KIETKHU?
A 4 raruiouiHble KIETKU
b) 2 nouepHue KIETKU C YMEHBIICHHBIM BJIBOE HAOOPOM XPOMOCOM
B) 2 nouepnue kiaeTku ¢ HAOOPOM XPOMOCOM, PaBHBIM HA0OPY B MaTEPUHCKOM KIIETKE
I') 4 nunuionaHbIE KIETKU
6. B nporrecce meiio3a 4uciIo XpoMOCOM B TaMeTax:
A) oka3bpIBaeTCs paBHBIM HUX YHCITY B MAaTEPUHCKOMN KJIETKE
b) ymeHbI1aeTCs BABOE IO CPAaBHEHHUIO C MATEPUHCKOM KIIETKON
B) yBenuumnBaeTcs BIBOE IO CPAaBHEHHUIO C MATEPUHCKOM KIIETKOM
I') oxa3pIBaeTCs pa3aM4HbIM
7. Monexyna JIHK npencrasnser coboii mommmep, COCTOSIINN U3 OTASTbHBIX ..
A) HyKIIEOTUIOB
b) amuHOKHMCIIOT
B) monocaxapuios
I') a30THCTBIX OCHOBaHUI
8.13 yero cocToat puOOCOMBbI?
A) JIHK 6enxoB u MmeMOpaHsbI
b) PHK u 6enkoB
B) PHK, 6enkoB 1 MemOpaHbI
I') JHK umu PHK, 6enkoB u 1Byx memOpaH

9. Kakoe n3 yTBepKIeHHIA TPaBUIBHOE:

A) Bce *KMBbIE OPraHU3MbI 00J1a1at0T OJJTUHAKOBO CJIOXKHBIM YPOBHEM OpraHU3alluu

b) Bce xuBbIe OpraHu3mMbl 0071a/1at0T BEICOKMM YPOBHEM 0OMEHA BEIIECTB

B) Bce xuBBIE OpraHU3Mbl OJJUHAKOBO PEarupyroT Ha OKPY’KAIOUIYIO Cpeay

') Bce xuBBIE OPraHU3MBI 00JIAIAFOT OIMHAKOBBIM MEXaHU3MOM IIepelavun HaclIeICTBEHHON
uHpopMaIuu

10. Kaxnplil BUA B IPUPOJIE CYLIECTBYET B (hopme:

A) cemelicTB

b) nonynsimii

B) He cBsizaHHBIX M)y cOO0U 0coOei

I') pasHOpOIHBIX TpymHI

11. I'maBHBIM PETryISTOPOM CE30HHBIX U3MEHEHUH B )KU3HU PACTCHUIN U KUBOTHBIX SBISETCS
M3MEHEeHHE:

A) KOJIMYEeCTBa MUIIN

b) nnuab! THSA
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B) BnaxxnocTH Bo31yXa

I') kmumara

12.Ha xakux pactenusix I'. MeHienb cTaBui OMbITHI?

A) Ykpon

b) 'opox

B) Kykypy3a

I') kaprodens

13.0mnonoTBOpeHHAs AULIEKIIETKA HA3bIBACTCA:

A) Gmacryna

b) 3urora

B) ramera

I') ractpyna

14.I1pu KaKOM KJIETOYHOM JI€JIEHUH KOJUYECTBO XPOMOCOM HE YMEHbBIIIAETCS?

A)meiios

b) Muto3 u meiio3

B) amuto3 u meiio3

I') mutO3

15. ABTOoTpO(hHBIE OPraHNU3MBI MTOTyYAIOT SHEPTHIO:

A) 13 TOTOBBIX OpPraHMYECKHX BEIIECTB

b) nornomas Boxy

B) 3a cuer cuHTEe3a OpraHMYECKUX BEIIECTB U3 HEOPTaHUUECKUX

I') 3a cuer pacnaia HEOPraHUYECKUX BEILIECTB.

16. Ecn amuHOokucnoTa kogupyrorcs konoHoM YIT, o B PHK emy cooTBeTcTBYyeT TpUILIeT:
A) THL; b) AI'T; B) ALLL

17. Kakas u3 runote3 B Oonblieit crenenu noareepxkaaet yro JJHK sBisercs reneTrnueckum
MaTepUaIoM KJIeTKu?

A) JHK coctouT u3 4eTbipex BUA0B HYKJICOTHI0B, IOITOMY CIIOCOOHA XpaHUTh HHPOPMAIIHIO;
b) B comatnueckux kierkax konuuectso JJHK BiBoe Oosbliie, ueM B ramMeTax;

B) V kaxnoit ocoou JIHK nHauBuIyansHo IO CBOEH HYKJIEOTHIHOW MOCIEJ0BATEIbHOCTH.
18. OCHOBHBIM Hay4YHBIM METOJIOM HCCIIEJOBAHUS B CAMbIil paHHUI NEpUOJ1 Pa3BUTHUSL OMOJIOTHH
ObLT:

A) 3KCriepUMEHTaIbHbBIN B) cpaBHMTENBHO-HCTOPUYECKUIT

b) mukpockonus I') Mmeton HaOrOIEHUS M ONMMCAHUS OOBEKTOB
19.Kakoli opranouj; He UMeeT MEMOPaHHOT'O CTPOEHUS

A) Bakyons

b) Xnopomnact

B) Anpo

I') Pubocoma

20.YTt0 sBiseTCs NPUMEPOM MOTUPHUKAIIMOHHON U3MEHYHBOCTH
A 3arap y uenoBeka

b) AnpOunuzm

B) dansToHusm

I') Cunnpom Mopdana

B 3aganusax 21-24 BLIOepUTE TPHM BEPHLIX OTBETA M3 HIECTH. 3aNHIINTE BLIOPaHHLIE OVKB
aa¢paBUTHOM NOPAIKeE.

21. K pyaumeHTamM OTHOCATCSA:

A) xBOCT

B) 3y6s1 MmypocTu

B) BonocsiHHOM MOKpPOB

I') annennukc

J1) IOJIKO>KHBIE MBIIIILIBI

E) MHOTOCOCKOBOCTH

25



22 .KoMmmoHeHTaMHu OMOTre0I€H03a SIBISIOTCS:

A) 30011€H03

b) apomopdos

B) nonmumoppuzm

I') nopno3

) duronenos

E) sxoTon

23.01nMuuTeNbHbIE IPU3HAKY, XapaKTEPHbIE /IS BUAA YEJIOBEK Pa3yMHBbIH:

A) cBoquaTas MpyKuHsIIAs CToma

b) nannuue S-o6paTHBIX U3rHOOB MO3BOHOYHUKA

B) npeobpa3zoBanue 1111eBOro OT/eNa Yyepena Hal MO3TOBBIM

') xopo1o BbIpakeHHBIN MOA00POIOUHBIN BBICTYII

J1) CoxpaHneHue NpoTHBOIIOCTABIICHUS OOJIBIIOrO Malblia

E) TpéxxamepHoe cep/ilie ¢ HEeMOJIHOU MePEropoIKOn

24. Kakue opraHu3Mbl BeIyT Iapa3uTHYECKUE 00pa3 >Ku3Hu?

A) neHUIWIIUH

b) durodTopa

B) cnopeisbs

I') mpoxoku

J1) ronoBHs

E) maMnuHb0HBI

B 3ajganusx 25-27 Heo0X0AMMO YCTAHOBHUTH COOTBETCTBHME MEKIY COAepPKaHUEeM IepBOro u
BTOPOI0 cT0J0H0B. OTBET 3aNMChbIBACTCH B TA0JIMILY.

25. [Ipu BBIOHEHUH K KaXIOH MO3UIMH, TaHHOW B JIEBOM CTOJIOIE, HAI0 TOA00paTh
COOTBETCTBYIOIIYIO O3UIIMIO M3 IPABOr0 CTOJI0IA U BOUCATH MOJTYYCHHBIN OTBET B TAOIHILY.

[Ipumep DKoJorn4YecKue
(hakTophI

1) noBbIlIIEHHUE JABICHUS BO3/IyXa A) abnotnueckuit

2) KOHKYPEHIIUS 3a TEPPUTOPHUIO MEXKIY PACTEHUSAMU b) 6uotnueckuit

3) u3MeHeHue YUCICHHOCTH MOMYIALUN B Pe3yIbTaTe SMUACMUU
4) u3meneHue penbeda IKOCUCTEMBI
5) B3auMOAEMCTBHE MEXITY 0COOSIMH OJTHOTO BUJA

OTtBeT:

1 2 3 4 5

26.ITpu BBIMOTHEHUH K KaXKJI0M MO3UIIMHU, TaHHOM B IEBOM CTOJNOIIE, HAJIO MOA00paTh
COOTBETCTBYIONIYIO MO3UIMIO U3 MPABOTO CTOJIOIA U BIUCATh MOJYYCHHBIA OTBET B TAOJIUILY.

ITpumepsl Tun B3aMMOOTHOLICHUS
1) yenoBex - BUpycC repreca A) X039MH-TIapa3UT
2) Myxa - BeHEpHHa MyXOJIOBKa b) xumHuuk-xepTBa

3) cobaka - Kier
4) uenoBek - Tu3eHTepuiiHasg amEéda
5) KpOT - T0KI€BOM YEPBb

OTtBeT:

1 12 E [4 (5 |

27. Ilpu BBIMOTHEHUHU K KaXKJIOW MTO3UIIMH, TAHHOH B JICBOM CTOJIOIIE, HAIO0 MO100paTh
COOTBETCTBYIOIIYIO TTO3UIIMIO M3 MPABOT0 CTOJIOIA U BIUCATh MOJTYYCHHBIN OTBET B TAOIHILY.

OpraHu3Mbl Crioco0ObI TUTAHUS
1) )KMBOTHBIE KJIETKH A)aBTOTPOdBI
2) 3eneHble IBETKOBbIE PACTEHUS b) rereporpodst

3) rpulsl
4) 3eneHbIe OTHOKJIETOUHBIC
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BOJIOPOCITH
5) KpacHbIe BOJOPOCITH

OTtBeT:

|1 |2 E | 4 |5

B 3agmapmusx 28-30 oTrBeT HEO0XO0AMMO VCTAHOBHTL HPABHJILHYIO IOCJIEI0BATEILHOCTL
el CTBUM.

28. PaccTaBbTe nepeurcieHHble COOBITHS B XPOHOJIOTHYECKON MOCIEA0BATEIHLHOCTH.
A) N3o0peTenne 3MeKTPOHHOTO MUKPOCKOTIA.

b) OtkpeiTHE prOOCOM

B) U300peTeHne cBETOBOTO MHUKPOCKOIIA

I') Y1Bepxaenue P.BupxoBa o mosiBIIeHUH KaXKJ10M KJIETKHA OT KIETKH

1) IlosiBnenue knerounoit reopun T. lIBanna u M. lllneiinena.

E) IlepBoe ynoTtpebaenue TepmuHa «kiierka» P. ['ykom.

Ortser:

A b B r I E

29. Onpenenure NOCIEA0BATEIBHOCTh COOBITUM, TPOUCXOASIIUX B MPOIIECCE KIETOYHOTO JeNICHUs
A) pacmipenieneHre XpoMOCOM I10 SKBATOPY KIETKH

b) nenenue nuroriazmMsl

B) ciupanuzanust 1 yIBOeHHE XPOMOCOM

I') oOpa3oBaHue BepeTeHa JACTICHUS

J1) pacxoskaeHue XpoMaTH/I K TIOJF0CaM KICTKU

E) o6pa3oBaHue HOBBIX sziep

Ortser:

A b B r )| E

30. PaccTaBpTe pacTeHHs B TOW MOCIIEOBATEIEHOCTH, B KOTOPOH OTAEIBI, K KOTOPHIM OHU
OTHOCATCS, TOSIBUWINCH Ha 3eMIie:
A) manapoTHHK OpJIIK
b) nnanen
B) niiayn OynaBoBUIHBIH
I') poxb
1) xenp
E) KyKylIKuH JieH
Ortser:
|A | B B r | I E

IIpuMepHBbIe NpPaKTHYECKUE 3aJAHUS

3agaun:

1. ¥V kponukoB cepas OKpacka IIEepCTH JOMHHHUPYET HajJ uyepHoil. ['OMO3UTOTHYIO cepyro
KPOJIBYHMXY CKPECTHIIH C YEPHBIM KporKkoM. Kakumu OyyT kpoipdaTa?

2. Y MOpCKHX CBHHOK YepHas OKpacka MIepCTH AOMUHUpPYET Haja Oenoi. CKpecTHiin IBYX
TeTEPO3UTOTHBIX caMIila U caMKy. Kakumu OyayT THOpHIBI TIEPBOTO MOKOJICHUS ?

3. Y TBIKBBI JUCKOBHAHAs (hopMa IJIoja JOMUHHUPYET Hall MIapOBUAHON. ['OMOZUTOTHYIO
MIAPOBHUJIHYIO THIKBY OIBUIMJIA TIBUTHIION TaKOW k€ THIKBBL. Kakumm OyayT THOpHUIIBI TIEPBOTO
MMOKOJIEHHS ?

4. YV TomaTOB KpacHas OKpacKa IUIoJia JOMHUHHpYET Haja xentou. [lepeombutmim nBa
pacTeHHst ¢ KpacHOW OKPAacKOW IJIOJOB: OJHO OBLIO TOMO3UTOTHBIM, APYTrO€ TeTePO3UTOTHBIM.
Pacrenns ¢ kakuMu MII0JaMH BBIPACTYT B TIEPBOM TMOKOJICHUN?

5. T'en panHero co3peBaHus SUMEHs IOMUHUPYET HaJl MO3AHECTeNocTh0. Kakoe moToMcTBO
MOYHO OKHJATh OT CKPEITUBAHUS SIMMEHS PAHHETO CO3PEBAHUS C TYMEHEM MO3THETO CO3PEBAHUS?
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6._CxperuBain KpOJIMKOB: TOMO3UIOTHYIO CaMKy € OOBIYHOH IEPCThIO M BUCSYUMU YIIAMU
¥ TOMO3UTOTHOTO CaMIia C yIITMHEHHON MIEPCTHIO U CTOSIYMMHU yinamu. Kakumu OyayT ruOpuibl
IIEPBOTO MOKOJICHHSI, €CJIM O0bIYHAs IIEPCTh U CTOSIYUE YIIN — JOMUHAHTHBIE IIPU3HAKU?

7. Y TOMaroB KpacHbIM LBET IUIOAOB AOMMHMPYET HaJ >KEITHIM, HOPMAJIBHBIA POCT - HAaJ
KapiukoBbIM. Kakumu OynyT ruOpuibsl OT CKpEUIMBAHHUS TOMO3UIOTHBIX JKENTBIX TOMAaTOB
HOPMaJIbHOI'O POCTA U JKENTHIX KAPIUKOB?

8.__ Y oBca paHHecHeloCcTb JOMMHUPYET HaJ IO3JHECNENOCTbI0. [ eTepo3uroTHoe
paHHECIEN0e paCTEHUE CKPECTHIIN ¢ To3aHecnenbIM. [lomyunnu 28 pactennii. CKOJIbKO pa3IndHbIX
TUIIOB raMeT 00pa3yeTcs y paHHECHEI0ro POAUTEIBCKOTO pacTeHUs ?

A)1 B)3

b) 2 I 4

9. 'onmy6orta3seiii mpaBOpyKUi rOHOIIA (OTEI] €ro OBLI JICBIIIOH ), J)KEHHJICS Ha Kaperia3oi
neBiue (Bce e€ poACTBEHHUKH - Kaperiasbie). Kakne Bo3M0okHO OyIyT A€TH OT 3TOro Opaka, eciu
Kapue Ij1a3a 1 paBopyKOCTb - JOMUHAHTHBIE IPU3HAKN?

10. Y aymmcToro ropomnika BEICOKHI POCT TOMHHUPYET HaJl KapJIMKOBBIM, 3eJEHBIE O0OBI —
Haj k€éntbiMu. Kakumu OyayT ruOpuabl MpU CKPELUIMBAaHUKM T'OMO3UTOTHOI'O PACTEHUSI BBICOKOI'O
pocTa ¢ )KEATBIME 000aMu 1 KapiHKa ¢ )KEATeIME 600amu?

1.3.2. Kputepuu oneHKH

Onenka 3a 3aganue «TectupoBaHue» onpeaenseTcss IpoCThIM CYMMHUPOBAHUEM OailyioB 3a
MpaBWJIbHBIE OTBETHI Ha Bompockl. OiuH BepHbIi oTBeT paBeH (0,07 Gaina.

OT1BeT cunTaercs IIpaBUJIbHBIM, €CJIN:

- IIPH OTBETE Ha BOIIPOC 3aKPHITO (hOPMBI ¢ BEIOOPOM OTBETa BBIOpAH MPaBUIIbHBINA OTBET;

- IPU OTBETE HA BOMIPOC OTKPBITON (POPMBI 1aH MPaBHILHBINA OTBET;

- TIpY OTBETE Ha BOMPOC HA YCTAHOBJICHWE MPABUIBLHOM MOCIEAOBATEIHLHOCTH YCTAaHOBIICHA
MpaBUJIbHAS MTOCIIEI0BATEILHOCTE;

IpH OTBETE HAa BOMNPOC  HA YCTAaHOBIEHUE COOTBETCTBUS, €CJIH COIOCTaBJICHHE
MIPOU3BEIEHO, BEPHO, /Ui BCEX Map.

OnieHMBaHUE BBHITIOJIHEHUSI TIPAKTUYECKUX 3aIaHUM OCYIIECTBIISIETCS B COOTBETCTBUU CO
CHEAYIOLIENH METOIUKOM.

Mertoaunka: B cOOTBETCTBUM C KaXKJIbIM KpUTEpHEM Oalibl HAUUCIISIOTCS, €CIM CTYICHT Jall
MPaBUJIbHBIN OTBET, WJIM COBEPIIMJ BEPHOE ACHCTBHE. 3a HENPABWIbHBIA OTBET, WJIM HEBEPHO
BBINTOJIHEHHOE JIEHCTBUE CHUMAIOTCS Oaiuibl, 1100 MOJHOCTBIO, JIMOO YaCTUYHO, B COOTBETCTBUH C
pa3paboTaHHBIMU KpuTepHusMH olleHKU. OlieHKa 3a 3aJjaHhe paBHA CyMMe 0alioB, HAOpaHHBIX B
pe3yJbTaTe pelieHus 3aaHusl.

Ne Kpurtepun onieHKH K NPaKTHYECKOMY 3aJaHUIO bamuel 3a kpuTepun
OLICHKH
1 Odopmiienue ycioBus 3a1aHus MakcuMasbHbII
o0aaa — 0,4 6aaaa
- BepHO 0(OPMJICHO yCIIOBHUE 33/1a4H, IPEACTABIECHBI BCE 04
T€HETUYECKHUE CUMBOJIBI ’
- ycioBHe 3a7aHus 0()OPMIICHO C HE3HAYNTEITLHBIMHU 0.2
HETOYHOCTSAMH, MPEJCTABICHbI HE BCE T€HETUYECKHE CUMBOJIBI. '
- yciioBuUe 3a7aHusi 0OpMIIEHO HEBEPHO 0
2 Hcnosab30BaHue reHeTHYECKO CHMBOJMKH (CHMBOJIOB) MakcuMaabHbIA
o0as —0,6 6aya
- BEpHO 0003Ha4YeHbI CHMBOJIBI B YCJIOBUM 3a/la4u U B 0.6
(dhopMyIax, UCIOJIb3yEeMbIX B PEIICHUH 3a]a4u ’
- J0omyuicHa 1 HETOYHOCTH npu 0003HaYEHNN CHMBOJIOB B
YCIIOBHMHM 3a7a4ui, JOMyllleHa | HETOYHOCTh B CUMBOJIAaX B 0,4
dhopmyIax, HCTIOIB3YEMBIX B PEIICHUH 33]1a41
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- J0omyuieHo 2 u 0ojiee HETOYHOCTH PU 0003HAYCHUN

CHUMBOJIOB B YCIIOBUH 3aJ1auH , 2 U 00Jiee HETOYHOCTEH B 0
(hopMyIax, HCIOJIb3yEeMbIX B PEIICHUH 33291
3 Co0J101eHEe AJTOPUTMA PellleHUs MakcuMasbHbIH

o0aa —0,2 6aya

-CO0JIF0IACTCS AITOPUTM PEIICHHS 3a/1a4M: 3aIUCh OYKBEHHBIX
0003HaYCHHH aJJIeNiel, 3aUCh BCEX YCIOBHMA, 3aHCh
T€HOTHIIOB CKPEIIMBAIOLIUXCSI 0COOCH, 3aIUCh CopTa 0,2
00pa3yroIIMXCs Y POIUTENEH TaMeT, 3aliUCh TE€HOTUIIOB U
(hEHOTHITOB TOTOMCTBA

- QJITOPUTM PEIICHHS 33/1a9U OTCYTCTBYET 0
4 Onucanue peHOTUNIA M TEHOTHIIA IJIS PellIeHUs 32/1a491 MakcuMaJdbHBII
o0aa —0,6 0aya
- IPaBUJILHO OMKCAHbI T€HOTHUIIBI, (PEHOTHUIIBI 06
CKPEIIMBAIINXCS 0c00eH U TOTOMCTBA ’
- jomynieHa 1 omubka npu oNnucaHuy reHoTUIa, GeHoTUna 0.4
CKPEIIMBAIINXCS 0c00eH U TOTOMCTBA ’
- JIOMYIICHBI 2 OMUOKY TPU OIMMCAHUHU TeHOTHIA, (PEHOTHIIA 0.2
CKpEIIMBAIOIIUXCS 0co0el U TOTOMCTBA '
- HEBEPHO OIMKCAH I'CHOTHUI, PCHOTUI CKPEIIUBAIOIIIXCS 0
ocobeil 1 MOTOMCTBA
5} BeposiTHOCTH Hac/IeI0BAHUSI PU3HAKOB MakcumasbHBIH
o0am1 — 0,4 6anaa
- BEPHO OMpeJieJicHa BEPOSITHOCTh HACIEOBAaHUSI TPU3HAKOB 0,2
- HEBEpHO OIpeieNieHHA BEPOSTHOCTh HACIEIOBAHUS
MIPU3HAKOB 0
6 OTtBeT nmocJie penieHus 3a1a4u MakcuMasbHbIA
o0asn — 0,20au7a
- 3a/1a4a B KOHIIE PELlIEHUs COJIEP’KUT BEPHBIN OTBET 0,2
- 3aJ1a4a He COJICPKUT B KOHIIE PEIICHHsI BEpHOTO OTBETA 0
7 YcTHOe 00bsicHEHHE PellleHUs 3a1a4K MaxkcumanabHbIi

o0as1 —0,6 6as10B

- 00BSICHEHNE PEIICHHUS 3a1aHHs TIOCJIEA0BATENbHOE, IOTHYHOE,
BBIBO/Ibl BEpHBIE, ApT'yMEHTHPOBAHHBIE;

- MMPAaBWJILHO JAIOTCSA OTBET (OTBETHI) HA COIMYTCTBYIOIINE
BONpPOC (BOIPOCHI)

0,6

- HE3HAUUTEJIBHO HApYIIEHA I0CIIE10BATEIbHOCTD, JIOTUKA
OOBSICHEHUS pELIeHMs 3a/1aHNs, BBIBOJIbI BEpHBIE, HE
JOCTaTOYHO apryMEHTHUPOBaHHbIE; 0,4
- CTYyJIEHT HCIBITHIBAET 3aTPYIHEHUS, OTBEYasl Ha
COIIYTCTBYIOIKE BOIPOCHI

- 3HAYUTENIBHO HApYIIEHA IIOCIEN0BATENBHOCTD, JIOTUKA
OOBSICHEHUS pellIeHus 3a/1aHus (CTYJICHT He MOXKET OOBSCHUTb,
KaKuM 00pa3oM IMpHILEN K PEHICHUIO 33/1aHH1s ), BBIBOJbI HE

MOTYT CUUTAThCS ApTYMEHTHPOBAHHBIMU 1 0OOCHOBAaHHBIMH; 0
CTYJEHT HWCIBITHIBAET 3HAUUTEIbHBIC 3aTPYJHEHUSI, OTBEYasi Ha
COIIYTCTBYIOIIKE BOIPOCHI

UTOro 3

1.4. MarepuajibHO-TeXHHUYECKOe o0ecnevyeHne /Jsi NPOBeAeHHs] TPOMEKYTOYHOI
aTrecTanuu
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ATTectanus mpoOBOAUTCS B yueOHOM KaOuHeTe «bruoorus.

1.5. VY4eOHo-MeToauyeckoe W HHPOPMAIMOHHOE o0eclevyeHHe IJs1 TNPOBeIeHUsA
NMPOMEKYTOYHOI aTTeCTAUNU

OcHOBHBbIE Y4eOHbIe U3AHUSA

1. buonorus: y4eOHHUK ¥ MPAKTHKYM JJIsi CPEAHET0 NpodecCHoHaIbHOro oopazoBanus / B.
H. Apeiruna [u ngp.]; mox penakmueit B. H. fApeiruna. — 2-e u3n. — MockBa: M3narenbcTBo
Opaiit, 2020. — 378 c. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-534-09603-3.
I'pud YMO CIIO https://urait.ru/book/

2. buonorus mus npodeccuii U CienUaTbHOCTEH TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO
npoduieit/ KoncrantunoB B.M. , PezanoB A.I'. , ®daneea E.O. - 9-¢ uzn. crep. — M.: Akaaemus,
2020.- 320 c. https://academia-library.ru

3. bwuomorus. 10-11 xkmacc: 0GazoBelii ypoBeHb: yueOHUK /M.H. Ilonomapéra, O.A.
Kopuunosa, T.E. Jlommnuna ; mox penaknueii M. H. ITonomapésoii. — 10-e u3zn. — Mocksa :
[Ipocsemenue, 2022.

4. buonorus: 11 xnacc: 6a30BbIif ypoBeHsb : yueOnuk / B. B. Ilaceunnk, A. A. Kamenckuii,
A. M. Pybuos [u ap.] ; mox penakiueid B. B. [Taceunnka. — 6-e u3a. — Mocksa : [Ipocsenienue,
2024. — 272 ¢. — ISBN 978-5-09-112165-0. — TekcrT : 31MeKTPOHHBINA // DIEKTPOHHBIA pecypc
uuppoBoii  obOpazoBatenvHoil  cpeapt  CIIO  PROFoOpazoBanme : [caiit]. — URL:
https://profspo.ru/books/132464

JlonoiHUTeIbHbIE Y4eOHbIe H3IaHUSA

5. Kamenckuii, A. A. buonorumsa. 11 xmacc: 0a30BBIi ypOBEHb : YUYEOHUK IS
obmeobpaszoBarenbHbIx opranusanmii / A. A. Kamenckuii, E. K. Kacniepckas, B. 1. CuBormia3oB. —
4-¢ m3n. — Mocksa : Ilpocsemenne, 2022. — 208 ¢. — ISBN 978-5-09-101671-0. — TekcrT :
ANEKTPOHHBIA  //  DnekTpoHHBI pecypc uudppoBoir  oOpazoBarensHO  cpenbl  CIIO
PROFob6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/132212

6. Mycradpun, A.I'. buonorus: yueOnuk / Mycrapun A.I'., 3axapo B.b.- M.: KHOPYC,
2018.- 424c.- (CIIO). B mep. ISBN 978-5-406-04517-6. CooterctByer ®I'OC CIIO mocneanero
nokosieHus https://www.book.ru/

7. MawmontoB, C.I'. O6mast Ouonorusi: yueOnuk / MamontoB C.I'., 3axapoB B.b. —
Mocksa: KnoPyc, 2020. — 323 c. — ISBN 978-5-406-07702-3.CootBerctByer ®I'OC CIIO
MOCJIeHEro mokoseHus https://www.book.ru/book/

8. Konecnukos, C.1. OGmas 6uonorus: yueonoe nocodue / Konecuukos C.1.- 6-e u3n.,
crep.- M.: KHOPYC, 2020.- 288c.- (CIIO). B mep. ISBN 978-5-406-07383-4. CooTBeTCTBYECT
®I'OC CIIO nocneanero mokoaenus https://www.book.ru/

9. Cusornazos, B. U. buomorusi. O6mas Ouomorusi. 11 kmacc: 0a30BBIl YpOBEHH :
yuebnuk / B. . CuBornazos, 1. b. Aradonosa, E. T. 3axapoBa. — 10-e u3n. — Mocksa :
[Mpocemenne, 2022. — 208 c. — ISBN 978-5-09-101675-8. — Tekct : 3neKTpOHHBIH //
DOneKkTpoHHBIH pecypc nudpoBoit obpazosarenbHoil cpeabl CIIO PROFo6pa3oBanue : [calfT]. —
URL: https://profspo.ru/books/132217

HNHurepHeT-pecypcsl

10. www. sbio. info (Bcs Owonorms. CoBpeMeHHas OWOJOTHS, CTaThbH, HOBOCTH,
OoubmmoTeka).

11. www. window. edu. ru (EmmHoe oOKHO mocTyma K 0Opa3oBaTelIbHBIM pecypcam
WuTepHeTa o 6M0JIOTHH).

12. www.5ballov. ru/test (Tect nmns aOWUTypUEHTOB IO BCEMYy MIKOJBHOMY KypCy
OHOIOTHH).

13. www. biology. ru (buonorus B OTkpsiToM Kosutempke. CalT COMEpPKHUT IIEKTPOHHBII
yaeOHUK oduonoruu, On-line TecTsl).

14. www. nrc. edu. ru (buonorudeckas kapTuHa mMupa. Pazigen KoMnplOTEpHOTO yueOHUKA,
pa3paboTaHHOr0 B MOCKOBCKOM IOCY/1apCTBEHHOM OTKPBITOM YHUBEPCHUTETE).
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Okonoruyeckoro neHtpa MI'Y um. M. B. JlomoHoCOBa).

16. www. schoolcity. by (buosorus B Borpocax u 0TBeTax).
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18. Meroauueckue yKazaHus Ui 00y4aroIuXcs MO BBIIOIHEHHUIO MPAKTUYECKUX padoT.
19. Meroaudeckue yKa3aHus Ui 00YJIarOIIUXCS TI0 BBITIOJTHEHHIO JIA00OPATOPHBIX padoT.
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