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HNOACHUTEJBHASA 3AIINCKA

[Iporpamma oO6meoOpa3oBaTesibHOM y4eOHOM AucuMIUIMHBL «buomorusy mpeaHa3HadeHa I
nzydenuss omonornn B prmane ['BIIOY PX UI'CT, peanmsyromem o0pa3oBaTeIbHYI HPOrpamMmy
cpeanero obmiero oopa3oBaHus B Mpeieax OCBOCHUS OCHOBHOW oOpa3oBatenbHOi nporpammsl CI1IO Ha
0a3e OCHOBHOTO 00111ero 00pa3oBaHusl IPU MOATOTOBKE KBATU(PUIIMPOBAHHBIX pabOUYuX U CIIYKAIUX.

[Iporpamma paspaboTana Ha OCHOBE mpuKkaza Munmnpocsemenust Poccuiickoii @enepanuu ot
23.11.2022 Ne 1014 «OO06 ytBepxkaeHuu (denepanbHOM 00pa30BaTEILHON MPOrPaMMbl CPEIHETO OOIIETro
obOpazoBanus» (3apeructpupoBano B Muntocte Poccum 22.12.2022 No 71763), B COOTBETCTBHUH C
PekoMenpauusiMi 1O  MOJYYEHHIO  CpeAHEro oomero oOpa3oBaHMs B IpeAelax  OCBOCHHS
00pa3oBaTeNpHON MPOrpaMMBbl  CpeaHero mpodeccuoHanbHOro o0pazoBanus (muckMo JlemaprameHnra
rOCyIapCTBEHHOW  MOJIUTUKH B cdepe cpenHero mnpodeccHoHalbHOTO  OOpa3oBaHHs |
npodeccuonanbHoro odyyernns ot 01.03.2023 Ne 05-592), B coorBerctBUH ¢ ®I'OC cpemnero
o0miero obpa3zoBaHusl, MPEABABISEMBIX K CTPYKTYpE, COACPNKAHHUIO U PE3ylbTaTaM OCBOCHUS y4eOHOM
JTUCLUIIMHBI MaTeMaTuka (C U3MeHeHUsIMH, npuka3 Munnpocsemienuss Poccuiickoii denepanuu ot
12.08.2022 r. Ne 732 «O BHeceHUHM HU3MEHEHMU B (peiepalibHbIil TOCYAapCTBEHHBIH 00pa30BaTENbHBIM
CTaHJapT CpelHero odiiero oOpa3oBaHMs, YTBEP)KIEHHBIM IpukazoM MuHHcTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413" (3apeructpuposan 12.09.2022 Ne 70034).

Ot60op conepxkanus ydyeOHOoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPHIM OOyUarOIIUecs TOJKHBI OCBOUTH
3HaHWUS WU YMEHHMs, 3HaYuMble A1 (POpPMUPOBAHMUS OOIIEH KYJIbTYpbI, OINpPENEISIONINE aJeKBATHOE
NIOBEJICHUE YEJIOBEKa B OKPYJKAIOIIEH NMPUPOJHON cpele, BOCTPEOOBAHHBIE B TOBCEAHEBHOW KHU3HU U
MpaKTHUeCKOH AesTensHocTH. Oco00e MECTO B ATOW CUCTEME 3HAHUM 3aHUMAIOT AJIEMEHTHI COACPIKAHMS,
KOTOpBIE CIIy:KaT OCHOBOW AJisi (POPMUPOBAHUS MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAYYHOMN
KapTUHE MHpa M  LEHHOCTHBIX OpPHUEHTAlUSAX JMYHOCTH, CHOCOOCTBYIOIIUMX TI'yMaHU3AlHUH
O1oJI0rnYecKoro 00pazoBaHusl.

CrpyKTypHpOBaHUE colepKaHHs y4eOHOro Marepuaia B mporpaMMe 1o OMOJIOIUU OCYIIECTBIEHO
¢ y4€TOM IPUOPUTETHOTO 3HAUEHUs 3HAHWH 00 OTIIMYMTENBHBIX OCOOCHHOCTSAX >KMBOM MPHUPOJBI, O €€
YPOBHEBOM OpraHu3aliy M 3BOJIOLMU. B COOTBETCTBMM C 3THUM B CTPYKType ydeOHOro mnpeamera
«buonorus» BeIIENIEHBI CIEAYIOLUE COAepKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl Hay4yHOTO
no3HaHus», «Kierka kak Owuojormdeckas cucrema», «OpraHu3m Kak OHOJOTHYEecKash CHUCTEMay,
«Cucrema 1 MHOrooOpasue OpraHHYeCKOro MHpa», «IBOJIOLMS >KUBON HPUPOAB», «DKOCHCTEMBI U
IPUCYILIME UM 3aKOHOMEPHOCTU.

CopnepxaHue mporpaMMbl 00111€00pa30BaTEIbHON IUCHUIUIMHBL «brosorus» HampaBiIeHO Ha
JOCTIDKEHUE DPE3yJbTaTOB ee H3yueHHs B cooTBeTcTBHHM ¢ TpeboBanusiMu PI'OC COO ¢ yuerom
npodeccuonanshoit HampasieHHocTn PI'OC CIIO. Ilenp uzydeHus aucuuiuinebl «buonorus» Ha
06a30BOM ypOBHE — OBJIaICHHE 00YJarOIUMHUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIHOHAJIbHOW OpraHu3aluu
JKUBBIX CHCTEM pa3HOTO paHra W NpuoOpeTeHHe YMEHHUI HCIONb30BaTh 3TU 3HAHUS JUIS TPAMOTHBIX
JIeCTBUI B OTHOIIEHUH OOBEKTOB KUBOW MPUPOIBI M PELICHUS PA3JIMYHbIX )KU3HEHHBIX MPOOIIEM.

JlocTiokeHne LeaM M3y4eHUs AUCUUIUIMHBL «buonorus» Ha 06a30BOM YpOBHE oOecredrBaeTcs
pelIeHrEeM CIIEeIYIOIUX 3aau:

* OCBOGHHME OOYYAIOIIMMHUCA CUCTEMBbI 3HAHUU O OMOJIOTUYECKUX TEOpHUSX, YUEHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBHiaX, CIY)KalIMX OCHOBOW Juid (pOpMUpPOBaHMS NpEACTaBICHUH O
€CTeCTBEHHO-HAYYHOW KapTHMHE MHUpA, O METO/aX HayyHOro MO3HAHHWs, CTPOEHUH, MHOro0Opasuu U
O0COOEHHOCTSIX KUBBIX CHCTEM PA3HOT'O YPOBHS OpPraHU3allMH, BHAAIOIINUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEJOBAaHUSIX B OMOJIOTHH;

* ¢opMupoBaHHE Yy OOYYArOIIMXCS II03HABATENBHBIX, HMHTEIUICKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEH B MpoOIlecce aHAIN3a JAHHBIX O MYTSX Pa3BUTHUS B OMOJIOIMH HAYYHBIX B3TJISI0B, UICH U
MOJIXOJIOB K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;
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* CTaHOBJICHHE Y OOydarommuxcs OOIIed KylbTypbl, (YHKIMOHAJIBLHONH TPaMOTHOCTH, pa3BUTHE
YMEHUH OOBSACHATH U OIICHWBATh SABJICHHUS OKPYXKAIOIIETO MHUpA KHBOW MPUPOJIbI HA OCHOBAaHMM 3HAHHNA
Y OIBITA, ITOJYYCHHBIX TIPU U3yYCHUN OMOJIOTHHY;

* (hopMupoBaHKe y 00y4arOMIUXCSI YMEHUH MIUTIOCTPUPOBATh 3HAYCHHE OMOJIOTUYECKUX 3HAHUH B
NPAaKTUYECKOH JESATETbHOCTH YEJOBEKA, PA3BUTHUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOIIOTUI;

* BOCHHTAaHWE YOSKACHHOCTH B BO3MOXXHOCTH IIO3HAHHMS YEIIOBEKOM JKHUBOW MPHUPOIHI,
HEOOXOJMMOCTH OEpPEKHOTO OTHOIICHHS K HEH, COONIOJNCHHS 3TUYECKHX HOPM MpPU TPOBEICHHUU
OMOJIOTMYECKHUX MCCIICIOBAHUN;

* OCO3HAHWE IICHHOCTH OHWOJOTMYECKUX 3HAHWUN MJIi TOBBIIMICHUS YPOBHS OSKOJIOTUYECKON
KYJBTYPBI, 151 (POPMHPOBAHUST HAYYHOTO MHPOBO33PEHUS; * MPUMEHEHUE NMPUOOPETEHHBIX 3HAHUHN U
YMEHUH B TOBCEIHCBHON JXU3HU JUIS OLCHKU IOCIEACTBUN CBOCH ICATEIBHOCTH 10 OTHOLICHUIO K
OKpYy’Karomen cpeze, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHME W COOJIOJCHHE Mep NPOQPHIAKTUKU
3a00JI€BaHUH.

Juis u3ydenust 6Monoruy Ha 6a30BOM YpPOBHE OTBOJIUTCS 72 daca.

B mporpammy BKIIIOYEHO cCOAEp)KaHUE, HANpaBICHHOE Ha (OPMHUPOBAHHE Yy OOYUAIOIIMXCS
KOMIICTEHIIMI, HEOOXOIUMBIX JUIsl KAUECTBEHHOTO OCBOCHHS OCHOBHOWM 00pa30BaTEbHOM MPOrpamMMbl
CIIO Ha 6a3e 0OCHOBHOTO 001IIero 00pa30BaHMsI C MOJYICHUEM CPETHETO 00IIero 00pa3oBaHusl.

[Iporpamma y4eOHOW OUCHUIUIMHBI «BHONIOTHS» YTOYHSET COAEpKaHUEe y4eOHOro Marepuana,
MIOCJIEIOBATEIBHOCTh €T0 M3YYEHHUs, PacHpeiesicHHe YYeOHBIX YacoB, TEMATHKy WHIMBHIYaJbHBIX
HPOCKTOB C YYETOM CIEIU(PHUKH MPOrpaMM TOJATOTOBKH CIICHUAIMCTOB CPEJHEr0 3BEHA, OCBaMBaeMOM
CHEUATBHOCTH.

MECTO YYEFHOW JUCIHUILIMHGI B YYEFHOM ILJTAHE

B ¢uwmane I'BIIOY PX UI'CT, peanusyromniem o0pa3oBaTeIbHYI0 IPOrPaMMy CPEIHETO OOIIETO
oOpa3zoBanus B npenenax ocBoeHuss OOIT CIIO Ha Ga3ze OCHOBHOro 001Iero oOpa3oBaHHUs, U3yUEHHE
OMOJIOTMH MMEET CBOM OCOOCHHOCTH B 3aBHCHUMOCTH OT Mpoduiisi npodecCuoHaIbHOr0 00pa3oBaHMS.
OTO BBIpaXKaeTcs B COAEP)KaHUU OOy4YEeHHs, KOJIMYECTBE YacOB, BBIICISAEMBIX Ha U3yYCHHE OT/EIbHBIX
TEM MPOTPaMMBbI, TIIyOWHE X OCBOCHHUS O0YYAIOIIUMICS, 00bEME M XapaKTepe MPAaKTUUIECKUX 3aHATHH,
BUJAX BHEAYAMTOPHOM caMoCTOSTENbHOM paboTel oOywaromuxcs. [Ipodeccus «Mactep o peMOHTY U
00CTyKMBAaHUIO aBTOMOOMIIEH)» OTHOCUTCS K TEXHUYECKOMY MPOGUIIIO, ITOATOMY OHOJIOTHS U3y4YaeTCsl Ha
6a30BOM ypOBHE.

Wzyuenne gucnuiummHel «buomorus»  3aBeprraeTcs MOJABEICHWEM HTOTOB B  (opme
TuQepeHIIMPOBaHHOTO 3a4eTa B paMKax MPOMEXYTOYHOM aTTecTaluu OOydaroUIuXcsi B Ipolecce
ocoerusi OOIl CIIO nHa 6a3e OCHOBHOTO O00IIero 0Opa3oBaHHUS C TOJYYEHHEM CpPEIHEr0 OOIIero
oOpazoBanus. OOmMe KOMIETEHIMH, NPEAyCMOTpEHHbIe pabouell MporpaMMoi  JAMCHUIUIMHBI
«buonorus», cuymrarTcs CPOPMHPOBAHHBIMH TPU MPOXOKICHHHA OOYUYAIOIIMMUCS TPOMEKYTOUHOU
aTTeCTallHH.

[Ipu peanuzanmm copepxkaHusi o0eoOpa3oBaTeIbHON y4eOHOUW AUCHUIUTMHBI «bromorus» mo
npodeccun 23.01.17 «Mactep 1o peMOHTY U OOCITYKUBaHHIO aBTOMOOMJIEI» MakcHUMasbHas yueOHas
Harpy3ka oOydaromMxcsl COCTaBJsieT 72 Yaca, U3 HUX  J1a0OpaTOpHBIC W TMpaKTUYeCKue 3aHsaTus - 18
yacoB. buonorus uszyuaercs Ha 1 kypce.

PE3YJbTATHI OCBOEHUA YYEFHOU JUCITATIIAHBI
Cornacao @I'OC COO, ycranaBiaMBaloTCss TpeOOBaHUS K pe3yabTaTaM OCBOCHUS 00YUYaIOIIMMUCS

IporpaMM CpegHero oOmero oO0pa3oBaHUS: JIMYHOCTHBIM, METANpPEIMETHBIM U IPEAMETHBIM.



Kon u IInanupyemMble pe3yabTaThl OCBOCHUS AUCHHIIIHHBI

HAUMEHOBaHUe

opmupyembIx O6mue JuCcHMIIHHAPHBIE

KOMIIeTeH il
OK 01. BeiOupars | JIudHOCTHBIE pe3yabTaThl JOJKHBI OTpakatb B dactu: | [IP6 1. ChopMUpOBaHHOCTh 3HAHUK O MECTE M POJM OHOJOTHUU
CHOCOOBl  pelIeHUs | TPYAOBOTO BOCIIUTAHUS: B CHUCTEME HAy4YHOrO 3HaHUS; (YHKIHOHAJIBHOH TPaMOTHOCTH
3ama4 - TOTOBHOCTb K TpPYyHIy, OCO3HAHUE IIEHHOCTH MAacTEepCTBa, | YeJIOBEKa JUIsl pEHICHUS )KU3HEHHBIX TPOOIIeM.
npodeccHoHaIbHON | Tpynoooue; I1P6 2. CpopMupoBaHHOCTH YMEHHUSI PACKPHIBATh COJIEPIKAHHE
JeSITeIbHOCTH - TOTOBHOCTb K AKTHBHOM JEATEIbHOCTU TEXHOJOTMUYECKOH | OCHOBOMOJATalomUX OHOJOrMYECKMX TEPMHHOB M TOHSATHIL:
IPUMEHUTEIBHO u COLIMaIbHOU HaIpaBJIEHHOCTH, CIOCOOHOCTbH | JKU3Hb, KJIETKA, TKAaHb, OpPraH, OpPraHu3M, BUJ, MOIMYJSALHUA,
K pa3NUYHBIM | MHULUKUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO BBIMOJIHATH | SKOCUCTEMa, OMoLieH03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKylo JA€SITeIbHOCTb; SHEpPIruM), TromeocTa3 (caMoperysauus),

- HWHTEpeC K pasnuuHbiM chepam npodeccHoHATbHON
JIeSITCIHbHOCTH.

MetanpeameTHbIe pe3yIbTaThl JOIKHBI OTPAXKATh:
OBnazieHne yHUBEPCAIbHBIMUA Y4€OHBIMU 1TO3HABATEIHBHBIMU
JIEHCTBUSMU:

a) 0a30BbI€ JIOTUYECKUE JCHCTBUS:

- CaMOCTOSITeNbHO (OPMYIHpPOBATh U aKTyalU3UPOBAThH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIWBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMS
JUTISL CpaBHEHUS, KJTacCU(DUKAIIUN U 0000IICHUS;

- OIPENENATh UEIH AeSTEeNbHOCTH, 331aBaTh IapaAMETPhI

Y KPUTEPHUU UX TOCTHKCHHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHUS

B pacCMaTPUBAEMBIX SBICHUSIX;

U IIpeBpalleHue
O6uocuHTe3 Oenka, CTPYKTypHas OpraHU3allUsl JKUBBIX CHCTEM,
JUCKPETHOCTD, CaMOpETyJIALHS, CaMOBOCIIPOU3BE/ICHUE
(penpomyKius), HAcJIeJCTBEHHOCTb, U3MEHYHMBOCTb,
9HEPro3aBUCUMOCTb, POCT U pa3BUTHE, YPOBHEBAs OpraHU3aLUs.

I1P6 3. CdhopMUpOBaHHOCTb YMEHHS PACKPBIBATH COJEp)KaHHE

OCHOBOIIOJIATAIOMINX  OMOJOTHYECKUX TEOPHUM W THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOW, MYTAallMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXOKACHUSA )KU3HU U YEJIOBEKA.

[1P6 4. CdopmupoBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOIIOJIATal0IIMe OUOJIOTUYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Mennens, T. Moprana, H.M. BaBunoBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl ux NpUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

ITP6 5. TlpuoOpereHne ompITa MPUMEHEHUS OCHOBHBIX METOJ/OB
HAy4YHOTO MO3HAHUS, UCTIOJIB3YEMbIX B OMOJIOTHH: HAOIIOICHUS




- BHOCHTh KOPPEKTHBBI B
COOTBETCTBUE  PE3yJIbTaTOB
MOCJICICTBHIA JeSITEIIbHOCTH;
0) 6a30BBIC HCCIIEAOBATEILCKUE ACUCTBUS:

- BJIaJICTh HAaBBIKAMHU y4eOHO-HCCIIeIOBATEIBCKON

U TPOCKTHOM JIEATENHLHOCTH, HABBIKAMU  pa3pelICHUS
pooJIeM;

- BBISIBIISITH IPHYUHHO-CIICICTBEHHBIC CBSI3U

U aKTyaJIU3upOBaTh 33]1a4y, BbIJIBUTATh TUIIOTE3Y

€¢ peUICHHs, HAXOIUTh AapryMEHTHI IS JOKa3aTelbCTBa
CBOMX YTBEPXJCHUH, 3alaBaTh IapaMeTpbl M KPUTEPUU
peleHus;

- aHaJIM3MPOBATh IOJIYUYCHHBIC B XOJE pEIICHHUS 3aauu
pe3yNIbTaThl, KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;
pa3pabaThIBaTh IUIAH PEHICHUS MPOOIEMBI C YIETOM aHAIIN3a
UMCIOIINXCS MAaTePHAIBbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;
-- YMETh IEPEHOCUTH 3HAHUS B TIO3HABATCIILHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEACITETbHOCTH;

- yMeTh WHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
oOmacreit;

- BBIIBUTATh HOBBIC HJICH,
MOJIXO/IBI U PEIICHUS

JACATCIIBHOCTb, OLCHHBATH
aejsaM, OLCHHMBATL  PHCKU

npempiiaratb OpUTrMHAJIbBHBIC

Y ONMCAHUS KUBBIX CHCTEM, IIPOIIECCOB U SBJICHHIA; OpTaHU3aIIH
U TPOBENCHHUS OMOJIOTUYECKOTO HKCIHEPUMEHTA, BBIIBIKCHHS
TUIOTE3, BBISBICHUS 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEIIMYMHAMM, 00BSICHEHUS HOJY4EeHHBIX pe3yabTaToB
U (QOpMYyIUPOBaHUS BBIBOJOB C HCIOJIB30BAHUEM HAyYHBIX
MIOHATUN, TCOPUN U 3aKOHOB.

I[IP6 6. ChopmMupoBaHHOCTH YMEHHS BBIJCISATH CYIICCTBEHHBIC
NpPU3HAKH ~ BHUPYCOB, KIETOK MPOKApUOT U  DYKApHOT;
OJTHOKJICTOYHBIX W MHOTOKJETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreoLEeHO30B U IKOCUCTEM; OCOOEHHOCTH IPOILIECCOB OOMEHa
BEIIECTB U TIPEBpAIICHHs] SHEPruu B KIETKe, (OTOCHUHTE3A,
TUTACTHYECKOTO M SHEPTETHYECKOT0 0OMEHa, XEMOCHHTE3a, MUTO3a,
Meiio3a,  OIJIOJOTBOPEHMS,  pPa3BUTHS U Pa3MHOXKEHUS,
MHAMBHUYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHes3a), 60pbhObI 3a
CYLIECTBOBaHME, €CTECTBEHHOTO OTOOpa, BUI000pa3oBaHUs,
IPUCTIOCOOICHHOCTH OpPTaHW3MOB K cpele OOWTaHWs, BIUSHHSA
KOMIIOHEHTOB 9KOCHUCTEM, aHTPOTIOTCHHBIX U3MEHEHUN
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBpaLCHIE SHEPTruu B Ouocdepe.

I1P6 7. ChopMHpPOBAaHHOCTb YMEHUS MPUMEHSTH IOJyYEHHbIE
3HAHUS Ui OOBSICHEHHS] OMOJIOTUYECKHUX IPOIECCOB U SIBICHUH,
JUTSL IPUHSATHS MPAKTUYECKUX PEIICHU B TOBCETHEBHOM JKU3HU

C LIeTIbI0 0OecredeHnst 0€30aCHOCTH CBOETO 3/10POBbS U 3/I0POBBS
OKpY’KaloIIMX JIoAeH, COOMIONEHUs 3I0pOBOr0 o0Opas3a *KHU3HH,
HOPM I'PaMOTHOTO MOBEICHUS B OKPYXAIOIIEH MPUPOIHON CPENE;

MOHMMaHHEe  HEOOXOJAMMOCTH  HCIIOJIb30BAaHUS  JIOCTHIKEHUH
COBPEMEHHOM OHOJOTrMM U OUOTEXHOJOTUH JUIsl PAalMOHAIBHOTO
IIPUPOIOTIONIE30BAHMSL.

I[MP6 8. CdopmMupOBaHHOCT, YMEHHUS peuiaTh OHOIOTUYECKUE
3aJ1a4¥, COCTABIISATh TCHOTUITMYCCKHE CXEMbI CKPEIINBAHUS

JUISL pa3HBIX THUIIOB HACIEJIOBaHUS MPU3HAKOB Y OPraHU3MOB,
COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB U YHEPTHH B IKOCHCTEMaX
(1Ienu TUTaHus, TUIICBBIC CETH).




I[MP6 9. CdopMupoBaHHOCTh YMEHHN KPUTHYECKH OICHUBATH
UHPOPMALIMIO  OHUOJIOTMYECKOTO  COJEPKaHMsl, BKIIOYAIOLIYIO
[ICEBJJOHAYYHbIE 3HAHMUS M3 PA3IUYHBIX HCTOYHHMKOB (CpEeaCTBa
MaccoBoW HMH(OpPMaLUHM, HAY4YHO-NOMYJISPHBIE MaTepuasbl);
HUHTEPIPETUPOBATH ATUYECKUE ACIIEKTBI COBPEMEHHBIX
UCCIIEIOBaHUH B OMOJIOTMH, MEAMLMHE, OHOTEXHOJOTHH;
paccMaTpuBaTh  IJIO0AJNBHBIE  JKOJIOTMYECKHE  IPOOJIEeMbI
COBPEMEHHOCTH, (OopMUpOBaTH IO OTHOIIEHUIO K HHUM
COOCTBEHHYIO MO3UIIHUIO.

I1P6 10. CpopmupoBaHHOCTh yYMEHHMH co037aBaTh COOCTBEHHBIE
IUCbMEHHBIE M YCTHbIE COOOLIEHHS Ha OCHOBE OMOJIOIMYECKOMN
UHPOpPMALIMM M3  HECKOJBKUX  HCTOYHHUKOB,  I'PaMOTHO
MCIIOJIb30BaTh MOHITHHHBIN anmapat OHOJIOTHI

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpencTBa  TIOMCKAa,
aHaIM3a

U UHTEpIpeTanuu
uHpOpMaIUn

U MH(pOPMallMOHHbIE
TEXHOJIOTUHU TUTSt
BBITTOJTHEHUS  3a/1a4
npodeccuoHaTbHON
JeATENLHOCTH

JIMYHOCTHBIE PE3YJIBTAThl JOJKHBI
[EHHOCTH HAaYYHOTO MMO3HAHMS:
-c(hOPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOMN
OPakTUKH,  OCHOBAaHHOIO  Ha  Juanore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B HIOJIMKYJIBTYPHOM MHDE.

MertarnpenMeTHbIE Pe3yITbTaThI JTOJDKHBI OTPAKATh:
OBnajieHne yHUBEPCAIbHBIMU y4eOHBIMU ITO3HABATEIbHBIMU
JNEUCTBUSIMU:

B) pabota ¢ uH(popmaruei:

OoTpaXaTb B YaCTH:

- BIaJeTh  HaBbIKAMU  MOJy4YeHHs  HH(pOpMaluu
U3  HUCTOYHUKOB  pPasHbIX  THUIIOB,  CAaMOCTOSITEIBHO
OCYIIECTBIIATH TIOKCK, aHaJIN3, CHUCTEMATH3ALNIO

U MHTEPIpETALNI0 WHPOPMALUK PAa3IMYHBIX BUJOB U (HopMm
NIPEICTaBIICHHUS;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh WH(pOpMAINH,
€€ COOTBETCTBHE IPABOBBIM U MOPAJIbHO-ITHUYECKUM HOpMaM

[TP6 1. ChopMupOBaHHOCTH 3HAHUI O MECTE U POJIH OUOJIOTUN

B CHUCTEME HAYYHOTO 3HAHWS, (YHKIHMOHAIBHOW T'PaMOTHOCTH
YeJIOBEKa ISl PELICHUs )KU3HEHHBIX MTPOo0JIeM.

I[IP6 7. CdopMUPOBAHHOCTb YMEHUS HPHUMEHSTH I1OJTYYECHHbIE
3HaHUS U1 OOBSICHEHHUs] OMOJIOTHYECKHUX IPOLECCOB U SIBICHU,
JUISL IPUHSATHS IPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU

C LleNblo obecredyeHus: 0€30IacHOCTH CBOETO 3710POBbS U 3/10pPOBbs
OKPY’KaIOIUX JIFOJIEH, COONIIOACHUS 30pOBOTO o0Opa3a KU3HH,
HOpPM T'PaMOTHOTO IOBEJCHMS B OKPYXKaroLleW MPUPOAHON Cpene;
MMOHUMaHUE HEOOXOJMMOCTH  MCIIOJIb30BAHMSI  JTIOCTHIKEHUH
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTMH Ul palMOHAIbHOTO
MIPUPOIOTIONIE30BAHMUSL.

I[TP6 10. ChopMHupoBaHHOCTH YMEHUW CO3/1aBaTh COOCTBEHHBIC
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOrHMYECKOM
uHbOpMallUMd M3 HECKOJBKHUX  HCTOYHHUKOB,  TI'PaMOTHO
WCIIOJIb30BaTh MOHATUHHBIN armapar OMoJ0Tuu




OK 04. DddexTuBHO

JImyHOCTHBIE pe3yiabTaTbl MOOJDKHBI OTpaXaTb B YaCTU:

ITIP6 5. IlpuoOpeTeHre OMbITa MPUMEHEHHSI OCHOBHBIX METOJIOB

B3aUMOJICHCTBOBATh | LIEHHOCTH HAYYHOTO TIIO3HAHMS: OCO3HAHHE IEHHOCTH | HAYYHOTO MO3HAHMSA, MUCIIOIb3YEMbIX B OMOJIOTUN: HAOMIONEHUS U
u paboTath B HAay4yHOM  JACATEIBHOCTH, TOTOBHOCTb  OCYILECTBIIATH | ONMCAHUSA KMBBIX CHCTEM, ITPOLIECCOB U SIBICHUM; OpraHU3aluu U
KOJUIEKTHUBE U IIPOEKTHYIO U UCCIIEZI0BATEIBbCKYIO JeATENIbHOCTD | MPOBEACHUSI ~ OMOJOTMYECKOTO  SKCIIEPUMEHTA,  BBLABIKCHHS
KOMaH e WHIWBHUAYAJIBHO U B IPYyIIIE. TUIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY HCCIECLyEMbIMU

MeTtanpeamMeTHbIe pe3ysIbTaThl JOJIKHBI OTPAXKaTh: BEIMYMHAMU, OOBSICHEHHS MTOJyYSHHBIX PE3YJIbTaTOB

Ognanenue YHHUBEpCAJIbHBIMU KOMMYHUKAaTUBHBIMU | U (OPMYITUPOBAaHUS BBIBOJIOB C HCIOJIB30BAHHEM HAyYHBIX

JIEUCTBUSIMU: MOHSTUHI, TEOPUI U 3aKOHOB

0) coBMecTHas JesITeIbHOCTb:

- IOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaH/IHON

Y UHIUBU1YaJIbHON pabOThI;

- [pUHMMATh  LEIM  COBMECTHOM  JEATEJBHOCTH,

OpPraHU30BBIBATH U KOOPAUHUPOBATH NEHCTBUSA

M0 ©¢ JOCTHXKCHHIO: COCTaBIIATh IIaH  JICHCTBHIA,

pacupeneniartb pojlud € y4eTOM MHEHMHM Y4YaCTHHKOB

00CyKJ1aTh pe3y/bTaThl COBMECTHOU paboThl
OK 07. | JInyHOCTHBIE pe3yNnbTaThl JOJDKHBI OTpaxars B uyactu: | [IPO 5. IIpuoOpereHue omnbiTa NPUMEHEHHsS OCHOBHBIX METO/I0B
CopelicTBoBaTh HKOJIOTMYECKOTO  BOCHUTAHUSA: -  C(OPMHUPOBAHHOCTH | HAYYHOTO MMO3HAHUS, UCIIOIb3YyEMbIX B OMOJIOTHUHU: HAOIIOCHUS
COXPaHEHHIO DKOJIOTMUYECKOM KYJIBTYpbI, IOHUMAHUE BIUSHUS COLIUAIBHO- | M OIMCAHMSI KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OPraHU3alMH
OKpYXarouen HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U TPOBEACHHUS] OUOJOTMYECKOTO HKCIIEPUMEHTA, BBIIBUKCHUS
cpensl, U COLMAJIBHON Cpelbl, OCO3HAHUE IIOOATBHOTO XapakTepa | TMIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU
pecypcocOepexeHu HKOJIOTUYECKUX MPOOIIeM; BEJTMYUHAMHU, OOBSICHEHUSI TIOTYYEHHBIX PE3YJIbTaTOB
10, NPUMEHSATH | - IUIAHUPOBAHME M OCYILECTBIEHUE JISHCTBUH B OKpy»Katomiel | 1 (OpMYyIMpPOBAaHUS BBIBOJIOB C MHCIOJIb30BAaHMEM HAyUHBIX
3HAHUSA Cpele Ha OCHOBE 3HAHMS LeJIed YCTOMYMBOTO pa3BUTHUSA | IMOHATHN, TCOPUNA U 3aKOHOB.
00 VU3MEHEHHUH | YE€JI0BEYECTBA,; I1P6 6. ChopMupOBaHHOCTb YMEHMS BBLACTATH CYIIECTBEHHbIE
KJIUMaTa, MPUHIMIBI | - AKTUBHOE HENpHUSATHE JAEeUCTBUN, MPUHOCALIMX Bpel | MPU3HAKU  BHUPYCOB, KIETOK  MNPOKAPHOT U  JYKApUOT;
OepexIIMBOrO OKpYXKarollen cpee; OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHUJOB,
MIPOM3BOJICTBA, - YMEHUE NMPOTHO3UPOBATh HEOIArONPUATHBIE HKOJIOTHYECKUE | OMOTEOIIEHO30B U 3KOCHUCTEM; OCOOEHHOCTH MpPOLECCOB OOMEHa
3¢ dexTuBHO MOCJEICTBHS MPEANPHUHUMAEMBIX IEHCTBUA, IPEJOTBPALIATh | BEIIECTB M MPEBpAIleHUss SHEPruu B KJETKe, (OTOCHHTE3a,
NeCcTBOBATh ux; IJIACTUYECKOTO U SHEPreTHYeCKOro 0OMeHa, XeMOCHHTE3a, MUTO34,
B Ype3BbIUANHBIX | - pACIIMPEHHE ONbITa JCSITEIBHOCTH  OJKOJIOIMUYECKOH | ME€W03a,  OIUIOJOTBOPEHHMS,  pa3BUTUA WM Pa3MHOXKECHMUS,
CUTYalHsIX HarpaBJIEHHOCTH. WHIUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 60pbObI

MeTaHpe,Z[MeTHBIC PE3YJIbTAThI NOJIKHBI OTPA’KAaTh!:

3a CYHICCTBOBAHHC, CCTCCTBCHHOI'O 0T60pa, BI/I,Z[OO6pa3OBaHI/I$I,




Ognasienue YHUBEPCAIbHBIMU KOMMYHUKaTHUBHBIMU | IPUCHOCOOJIEHHOCTH OpPraHU3MOB K cpele OOMTaHUS, BIUSHHA
NEeUCTBUAMU: KOMIIOHEHTOB 9KOCHUCTEM, aHTPOIOTeHHbIX U3MEHEHUI
0) coBMECTHas 1eSTEIbHOCTb! B DKOCHUCTEMAX CBOEH MECTHOCTH,

KpPYrOBOPOTA BELIECTB U IPEBpallleHIE S3HEPruu B Orocgepe.




COJIEP)KAHUE YYEFHOM JUCITATLIUHBI

O0beM JUCHUIIMHBI U BUABI y4eOHOH padoThl

Buna yueoHoii padoTbi O0bem B yacax
O061beM 00pa3oBaTe/IbHOI MPOrPaMMbI THCITHIITHHBI 72

B T.U.

TEOPETUUECKHUE 3aHATHUS 48
IPAKTUYECKHUE 3aHATHUS 19
71ab0paTOpPHBIE 3aHATHS 6
OcHoBHOe cojiepKaHue 60
IpodeccnoHaTLHO OPHEHTHPOBAHHOE COJIEPIKAHNE (COIEPIKAHME 12
MPUKJIAJTHOT0 MOAYJISA)

IIpomexyTounas arrectanus (1uddepeHIupOBaHHBIN 3a4eT) 2

Pa3nea 1. Buosnorus kak Hayka. 2KuBble cucTeMbl M X OPraHM3aLHA

buonorus kak Hayka. CBsi3b OMOJOTHH ¢ OOIIECTBEHHBIMH, TEXHUYECKHUMHU U JPYTUMHU
€CTECTBEHHBIMHM HaykaMu, (uiocodueil, STUKOH, 3CTETUKON W mpaBoM. Ponb Guonoruu B
(hopMHPOBAaHUM COBPEMEHHOM Hay4yHOU KapTHHBI MUpa. CrcTeMa OMOJOTHYECKUX HaYK.

Metoapl TMO3HaHUS KUBOW MpHUpoAbl (HAOIIOAEHHE, HKCIEPUMEHT, OIHCaHUE,
U3MepeHue, Kiaccudukanus, MOAeTMPOBaHNE, CTaTUCTHYECKas 00pabOTKa JaHHBIX).

Xussle cucremsl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus ononoruu. OTIn4HMe KHUBBIX
CUCTEM OT HEOPTraHMYECKON IPUPOJIBI.

CgoiicTBa OwWocHCTeM H HX pa3HOOOpa3we. YPOBHHM OpraHH3allid OUOCHCTEM:
MOJIEKYJIIPHBIA, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MONYJISIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeo1eHOTHYECKU), OMOC(hEPHBIH.

JdemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabmuis! u cxeMbl: «MeToIbl TO3HAHUS )KUBON TPUPOIBD.

Tabnuuel n cxembl: «OCHOBHbBIE NMPHU3HAKH KU3HU», «YPOBHH OpPraHMU3ALUU >KUBOU
IIPUPOABIY.

Ob6opynoBanue: moaens mosekyibsl JJTHK.

Paszpnen 2. XumMu4ecknii COCTaB M CTPOCHHUE KJIETKH.

XVMHUYECKMH  COCTaB  KJIETKHM. XUMHYECKHE  3JEMEHTBI:  MaKpOJJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpalbHbIE BEIIECTBA.

@yHKIMK BOJBl U MUHEPAIbHBIX BELIECTB B KieTke. [lognepixanne ocMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
Hesamenumble W 3aMEHUMbIE AMUHOKHUCIOTBL. AMHHOKUCIOTHBIA COCTaB. YPOBHU
CTPYKTYphl O€IKOBOI MoJeKysbl (TepBUYHAs, BTOpUYHAs, TPETUUYHAs M YETBEPTHUHAs
CTPYKTypa). XUMHYECKHE CBOMCTBA OeNKOB. bruonorndyeckue GyHKImu OEIKOB.

depMeHTH — Onoornyeckre kKaranuzatopsl. CTpoeHue pepMeHTa: akKTUBHBIN LEHTD,
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cyoctpatnas cneuuduunoctb. Kodepmenrsl. Butamunbl. Otauuus (epMeHTOB OT
HEOPraHMYECKUX KaTallu3aTOpPOB.

YrineBoapl: MoOHOcaxapuabl (TIIOKO3a, pubo3a W Je30KCcUpuOo03a), aucaxapujabl
(caxaposa, jJakTo3a) M TMoJiMcaxapuabl (Kpaxmai, TJIMKOreH, Lesuiono3a). buomornueckue
(hYHKIIMH YTIIEBOJIOB.

Jlunuaer: Tpurmuuepuabl, dochomunuabl, crepouasl. [ uapoduibHO-THAPODOOHBIC
cBoiicTBa. buonornueckue ¢pyHkuuu nununoB. CpaBHEHUE YIIIEBOAOB, OCIKOB U JUIHJIOB
KaK MCTOYHHMKOB YHEPTHUHU.

Hyxkneunoseie kucinotel: JJHK m PHK. HykneoTuasl — MOHOMEpBI HYKJIEHMHOBBIX
kuciot. Crpoenune u Qynknuu [IHK. Crpoenne m ¢ynkmuun PHK. Buast PHK. AT®:
CTpoeHue U (HyHKIIHU.

Inronorus — Hayka o kierke. Kilerounast reopust — npuMep B3aUMOJCUCTBUS UAEH U
(hakTOB B HAyYHOM MO3HAHUU. MeTO/IbI H3yYEHUS KIETKH.

Knerka kak wnenoctHas >kuBas cucrema. OOmye NpPU3HAKU KIETOK: 3aMKHYyTas
HapyxHas MmeMOpana, MoJiekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelka.

Tumbl KIIeTOK: SyKapHOTHYECKass M MpoKaproTHueckas. OCOOEHHOCTH CTPOCHHUS
pokapuoTHyeckoil kietku. Knerounas crenka Oaxtepuil. CTpoeHHE SYKapHOTHYECKOU
kJeTkd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJICTOK — KJICTOYHAS CTCHKA, TNIMKOKAIUKC, UX (DYHKITUH.
[Tna3maruueckass memOpana, e€ cBoicTBa WM (QyHKuuu. LluTormasma m e€ opraHOWIbI.
OpnomeMmOpanubie  opraHouasl  kinetku: OIIC, ammapar ['onbIku,  JTH30COMBI.
[lonyaBTOHOMHBIE OpraHouJbl KIETKM: MHMTOXOHJApPHUH, IuacTuael. [Ipouncxoxnenue
MUTOXOHJIpUH u 1actu. Buasl muactua. HememOpaHnHbIe OpraHOUIBI KIETKU: PUOOCOMBI,
KJIETOYHBIA T[EHTP, IEHTPHOJN, PECHUYKH, KTyTHKH. DYHKIIUHU OPraHOMUJIOB KIIETKH.
Bxirouenus.

SAnpo — perynaropHblii 1eHTp kieTku. CTpoeHue sapa: siAepHas o000J0uKa,
Kapuorjia3Ma, XpOMaTrH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. llneiinen, P. Bupxos, Ix. Yorcos,
@. Kpuk, M. Yuikunc, P. ®panximn, K. M. bap.

Huarpammsbl: «PacnpeneneHne XUMHYECKHX SJIEMEHTOB B HEKHUBOW MPUPOIE»,
«Pacnipenienenne XMMHUYECKUX 3JIEMEHTOB B JKUBOU MIPUPOJEN.

Tabmuiet u cxemsl: «[lepuoanueckas TabauIa XUMUYECKUX dJIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOAb», «buocunTes Oenka», «CTtpoeHue MoJeKynabl Oenka», «CTpoeHue
bepmentay, «Hykneunossie kucnotsl. JJHK», «Ctpoenne monexynbsr ATDy», «CtpoeHue
YKapUOTHUECKOW KIETKW», «CTpOoeHHe >KMBOTHOM KIEeTKH», «CTpoeHHe pacTUTEIbHOU
KJIETKN», «CTpoeHrEe NPOKaApUOTUUYECKON KIETKN», «CTpOeHHE sapa KIETKU», «YTIEBObI»,
«JIumu e,

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYAOBaHHUE JIJIsl MPOBECHUS HAOIIOACHUH,
W3MEPEHUH,  OSKCIEPUMEHTOB,  MHUKpPONpenapaTtbl  pPacTUTENbHBIX, JKMUBOTHBIX U
OaKTepHaJIbHBIX KIETOK.

JlaGopaTropHble U MpaKkTHYecKue padoThbi:

[Ipaktnueckoe 3ansitue Neo 1. «buonoruueckas poiab MHUHEPAIBHBIX BEIIECTB B
o0eCreYeHnr JKU3HENCATENIbHOCTH JKHMBBIX OPraHU3MOB, TMPOsBIEHUS aucOanaHca
MUHEpAIbHBIX AJIEMEHTOBY.

JlabopaTtopHas padota Ne 1. «M3ydeHne KaTaIMTUUECKOW aKTUBHOCTU (hePMEHTOB (Ha
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MpUMepe aMIJIa3bl WIN KaTajaas3bl)y.

JlaGopaTopHas pabota Ne 2. «M3yueHue CTpOCHHUS KIETOK PACTCHHM, >KHBOTHBIX U
OakTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.

Pa3nea 3. 7KuzHenesiTe IbHOCTH KJIETKH.

OOmeH BemiecTB, WIM MeTa0oM3M. AcCUMWIAIUSA (TUTACTHYECKUH OOMEH) |
TUCCUMMIISALUS (PHEpreTuyeckuii oOMeH) — JIB€ CTOPOHBI €IMHOTO Mpoliecca MeTabonu3ma.
Poib 3aK0OHOB COXpaHEeHHUs BEIIECTB M YHEPTUH B TOHUMAHUU META00IM3MA.

Tunsl 0OMeHa BemecTB: aBTOTPOHBIN U reTepoTpodHbIiA. Poib ¢pepMeHTOB B 0OMEHE
BELIECTB U MIPEBPAILLEHUU SJHEPTUU B KIICTKE.

®orocunre3. CBeroBas u TemHOBas (a3l (orocunreza. Peakuuu Qorocunresa.
DddexTuBHOCTE (PoTOCHHTE3a. 3HaueHWE (OTOCHHTE3a I KU3HU Ha 3emie. BrusHue
YCIIOBHIA cpebl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocuHTe3. XeMOCHHTE3UpYIoIIre 0akTepuu. 3HauyeHHe XEMOCUHTEe3a [Tl )KU3HHU Ha
3emie.

DHepreTndyecknii OOMEH B KIeTKe. PacmieruieHue BeIIECTB, BBIICICHHE U
aKKyMYyJIMPDOBAaHHE OJHEPrUU B KJIETKE. OTambl JIHEPreTMYecKoro ooOMmeHa. [nmkonus.
bpoxxenne wu ero Bunabl. KucnopogHoe oOKucieHHE, WM KJIETOYHOE JbIXaHHE.
OxucnurensHoe pochopunrpoBanne. DPPEeKTHBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakuun matpuunoro cuntesa. ['enernueckas undopmanus u JHK. Peanusanus
reHeTU4YecKoi nHpopMmauu B kiietke. ['eHeTnueckuit Ko u ero cBoiictBa. TpaHCKpUMIIHs —

matpuunblii cuHTe3 PHK. Tpancnaums — OuocuHTe3 Oenka. JTambl  TpPaHCIALMH.
Koauposanue amunokuciaor. Posb pubocoM B 6rocuHTe3€ O€mKa.
Heknerounsle ¢opmbl xu3Hu — BHpychl. Mcropuss otkpeitus BupycoB (. U.

NBaHoBckuit). OCOOEHHOCTH CTPOEHHUS M >KM3HEHHOro IMKJIa BHpYcoB. bakrepuodaru.
bonesnn pacTeHmii, JKMBOTHBIX M 4YEJIOBEKa, BBI3BIBAEMBIE BHpycaMH. Bupyc
nmmyHogepuiuta venoseka (BUY) — Bo3Oyautens CIIMJla. OGpatHas TpaHCKpHUIILIMS,
peBeprasa u uHTerpasa. [lpodpunaktuka pacrnpocTpaHeHHUs BUPYCHBIX 3a00JI€BaHUH.

JdemoncTpanum:

IToptpetsr: H. K. Konpuos, /I. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuubpt w  cxembl: «Tumbel  nuranusy, «Metabonuzm», «MUTOXOHAPHUID,
«QHepreTuueckuii oOMeny, «Ximoporiacty, «Dorocunres3y, «Ctpoenne JJHK», «Ctpoenue
U (QyHKIUMOHUpOBaHHE TeHa», «CuHTte3 Oenka», «['eHeTnyeckuid Kom», «Bupycen,
«bakrepuoparn», «Crtpoenne u sxuszHeHHbIH 1mkin Bupyca CIIMla, OGaxtepmodaray,
«Penmukanms [JHK».

Ob6opynoBanue: Moaenu-anumkanuu — «Yasoenne JIHK w  Tpanckpumnumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Moaeb cTpykTypsl JTHK.

IIpakTnueckoe 3anstue Ne 2. PemieHue 3a1a4 Ha ONpeAETICHUE MOCIEN0BATEIBHOCTH
HYKJIEOTH]IOB

Paspnen 4. Pa3aMmHoKeHHe 1 HHAUBHUAYAJbHOE Pa3BUTHE OPTaHU3MOB.

KneTtounblif UK, WM KU3HEHHbIN UK KiaeTku. MHTepdasza u muros. Ilporeccsl,
npoTekaromue B uHTepdase. Perukanus — peakiust matpuunoro cunresza JJHK. Ctpoenue
XPOMOCOM. XPOMOCOMHBIN HaOOp — KapHOTHUIIL. JIUTITOMAHBIA M TaIUIOUIHBIN XPOMOCOMHBIE
HaOopbl. XpomaTtuiel. lluTonoruueckue OCHOBBI Pa3MHOMKEHHMsSI M HMHIUBHIYaJIbHOTO
pa3BUTHS OPraHU3MOB.

Henenune xnetku — muto3. Craauum Mutosa. IIporecchsl, npoucxoasiue Ha pa3sHbIX
CTaauAX MUTO3a. bHonornuecknuii CMpICI MUTO3A.
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[IporpamMmmupyemMas rubesnb KJIETKH — alonTo3.

@dopmbl  pa3sMHOXKEHHUS OpraHuM3MoB: Oecrmojoe © monoBoe. Buael 6Gecrnosioro
pa3MHOXXEHHUSA:  J€JIEHHE  Ha/ABOE,  I[OYKOBAaHME  OAHO- M MHOI'OKJIETOYHBIX,
CopooOpa3oBaHMe, BEreTaTUBHOE  pa3MHOXKEHHE. VICKYCCTBEHHOE  KIIOHMPOBAaHHUE
OpPraHU3MOB, €r0 3HAYEHUE IS CEJICKLIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYUS OT OECIOI0ro.

Metiioz. Craguu meiio3a. [Iponeccsl, mpoucxosmiye Ha craausx Menosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bronorundeckuii CMbICI U 3HAa4EHUE ME03a.

I'amerorenes — mpouecc 0Opa3oBaHMs TMOJOBBIX KIETOK Yy JKUBOTHBIX. [lonoBble
JKelle3bl: CEMEHHUKH W suyHuKA. OOpa3oBaHUE W Pa3BUTHE IOJOBBIX KIETOK — TrameT
(cmepmaro3ou, sIMIEKIETKa) — crepmartoreHe3 U oBoreHe3. OCOOEHHOCTH CTpOEHUs
AULIEKJIETOK U criepmaTo3ouaoB. Omiogorsopenue. Ilaprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Oranbel YMOPUOHATILHOTO Pa3BUTHSA y TMO3BOHOYHBIX JKUBOTHBIX: IPOOJIEHUE, TacTPyIIsALUs,
opranorenes. IloctamOpuoHanbHOE paszBuTHe. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHSL:
npsiMoe, HerpsiMoe (JIMYMHOYHOE). BrimsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacreHuii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHME CEMEHH,
CTaJluu Pa3BUTHSL.

JdemoHcTpaumu:

Tabmumer  u cxembl:  «DopMmbl  pa3MHOXKEHHS ~ OpPraHuU3MOBY»,  «J[BoiiHOE
OILIOJIOTBOPEHUE Yy I[BETKOBBIX pacTeHMil», «BereraruBHOe pa3MHOKEHUE pPACTEHUI,
«/lenenne kierku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBIY,
«Knerounsri mukim», «Pemmukamusa JIHK», «Mwutoszyn, «Meino3», «lIpsmoe u Hempsimoe
pazButue», «lameToreHe3 y MIICKONMMUTAIOMIUX U 4eloBeka», «OCHOBHBIE CTaJuH
OHTOT'€HE3ay.

O6opynoBaHme: MUKPOCKOII, MUKpompenapatsl «CrnepMaTo30uabl MIECKOMUTAIOIIETOY,
«inexiierka muekonuTaromero», «KapuoknHe3 B KIE€TKaxX KOpelIKa JIyKa», MarHWTHas
Moenb-anmiukanus «/lenenue knetkny», monens JJHK, Moxens metadazHoit XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktnyeckoe 3ansitie Ne 3. «/M3ydeHue CTPOEHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax.

[Tpaktuueckoe 3ansatue Ne 4. «MHeKknoHHBIE 3a00JI€BaHUS U YIIUAEMUN B UCTOPUU
YenoBevecTBa. BaknuHanus kak mpopuiIakTHKa HHPEKIIMOHHBIX 3a00JIeBaHUN .

Paspnen 5. HaciiencTBeHHOCTH U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTUKU. VcTtopust pa3BuTHd TeHETHKHA. Poib UOUTOIOTHM U
SMOpHOJIOTUHM B CTAHOBJIEHHM Te€HETUKU. Bxman poccuiickux u 3apyOexHBIX Y4YEHBIX B
pa3BUTHE TEHETHKH. MeTonbl TEeHEeTHUKH (TMOPHUIOJIOTMYECKUH, IMTOr€HEeTHYECKHA,
MOJIEKYJISIPHO-TEHETHUUECKHM).  OCHOBHBIE  T€HETUYECKHE  MOHATUA. | 'eHeTudeckas
CUMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HAacJIeJ0BaHWs MPU3HAKOB, YCTaHOBJIEHHbIEe [. MeHuenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH €AMHO00pa3usi TUOPUAOB TEPBOrO IOKOJICHUS.
[IpaBmiio nOMHMHMpOBaHMS. 3aKOH pACLIEIUIEHUs NPU3HAKOB. ['MIore3a 4HCTOTHI TaMerT.
[TonHOE M HEMOMHOE JOMUHUPOBAHUE.

JlurubpugHoe CKpeumBaHue. 3aKOH HE3aBHUCHMOIO HACJIEIOBaHUS MPHU3HAKOB.

13



[{uToreneTnueckue OCHOBBI AUTMOPUIHOIO CKPEIIMBAHUA. AHAIN3UPYIOLIEE CKPELIUBAHNUE.
Vcnonb30BaHne aHAIM3UPYIOLIETO CKPEIMBaHUS JUIsl ONPEAEIeHNs TeHOTUIIA OCOOH.

CueruienHoe HacnenoBaHue mnpusHakoB. PabGora T. Moprana mo cCremieHHOMY
HacJleJ0OBaHHIO TeHOB. HapyleHue cuenieHus reHoB B pe3y/ibTaTe KpPOCCUHIOBEPA.

XPpOMOCOMHas TEOPHUS HACIEACTBEHHOCTH. [ eHeTHUECKHE KapThl.

I'enernka mnosa. XpOMOCOMHOE OIpENEICHHE IoJIa. AyYTOCOMBI M IIOJIOBBIE
XpoMocoMbl. ['oMorameTHele U rereporameTHble opraHu3Mbl. HacnenoBaHue NpH3HAKOB,
CLICTUIEHHBIX C I1OJIOM.

N3meHunBOCTb. BUIbl M3MEHUMBOCTH: HEHACJICACTBEHHAs M HacieACTBeHHas. Ponb
cpeAbl B  HEHACHEJCTBEHHOM HW3MEHYMBOCTH. XapaKTepPUCTHUKA MOJU(PHUKAIIMOHHON
M3MEHUYMBOCTHU. BapuannoHHBIN pa U BapualMoHHas kpusas. Hopma peakuuu npusHaka.
KonuuecTBeHHblE M KauyeCTBEHHblE MpPU3HAKM U UX Hopma peakiuu. CBoiicTBa
MOJIU(UKAMOHHONW U3MEHUYUBOCTH.

HacnencrBennas,  wiM  IeHOTUIMYECKas,  M3MEHYMBOCTb.  KomOuHaTuBHas
M3MEHYMBOCTh. MeH03 W TOJIOBOH TPOLECC — OCHOBAa KOMOWHATHBHON H3MEHYHMBOCTH.
MyrtaunonHass u3MeHuYMBOCTh. Kilaccudukanus MyTaluil: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa U NpUYMHBI MyTaluui. MyrarenHble (pakTopbl. 3aKOH TOMOJIOTHYECKHUX
pAIOB B HacieACTBeHHOM n3menunsocty H. M. BaBumosa.

BHesiepHast Haca€1CTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uenoseka. Kapuorun uenoBeka. OCHOBHbIE METOJbl I'€HETHKU YEJIOBEKA:
IeHEANIOTUYECKUM, OJM3HEIOBbIM, IUTOr€HEeTUYECKHH, OMOXMMUYECKUH, MOJIEKYISIPHO-
reHeTnueckuii. COBPEMEHHOE OIPENEICHUE I'€HOTUIIA: TOJIHONEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIMPOBaHKE, B TOM yucie ¢ momombto [11[P-ananu3a. Hacnencreenusie 3a001eBaHus
YyelioBeKa: TeHHble Ooyie3HH, OO0JIE3HM C HacleACTBEHHOM IMpeapacnooKeHHOCTHIO,
XpoMOCOMHbIe Oosie3HH. CoMaTHuUeCKue M TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHiunsl  3710poBOro  oOpaza KU3HU, JUArHOCTUKH, NPOPUIAKTHKHA U JICYEHUS
reHeTUYecKux  Ooze3Hell.  Menuko-reHeTuYeckoe  KOHCYJIbTHpPOBaHHE.  3HauYCHHE
MEIUIMHCKOW TE€HETUKHM B MPEJOTBPAIICHUM W JIEYEHHMM TIE€HETHYECKHX 3a0oseBaHMM
4eJI0BEKa.

JdemoncTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabmuupel u cxembl: «MOHOTHOPHIHOE CKpELIMBAHME U €ro LUTOTeHETHYecKas
OCHOBa», «3aKOH pacILEIJIEHHs U €T0 LIUTOIeHETHYECKasi OCHOBA», «3aKOH YUCTOTHI FaMeT»,
«lurubOpunnoe ckpemmuBanuey», «Llutonornyeckine 0OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUSIY,
«Meiio3», «B3aumMonelcTBUE aJUIEIbHBIX T'€HOBY», «l'€HeTHMYecKue KapThl pacTEHUH,
KUBOTHBIX U UeJIOBEKa», «'eHeTnka nomna», «3akOHOMEPHOCTU HACJIEJOBaHMsl, CLIEIIJIEHHOTO
c nonom», «Kapuotumsl 4YenoBeKa M KHUBOTHBIX», «Buasl HU3MEHUYMBOCTH»,
«MoaudukanuonHas U3MEHUUBOCThY», «HacnenoBanue pesyc-daxkrtopay, «'eHeTuka rpymni
KpoBU», «MyTallMOHHAs N3MEHYUBOCTDY.

Ob6opynoBanue: MoJenu-anIIuKanu «MoHOruOpuIHOE cKpenBanuey, «HemnomnHoe
JOMUHHpOBaHUE», «JlurndpugHoe ckpemmuBanue», «llepekpéct XxpoMocom», MUKPOCKON U
Mukponpenapar «Jlpozodwmray (HopMa, mytaruu (OpPMBI KPBUIBEB U OKpPacKd Teja),
repOapuii «I'opox MOCEeBHOM.

JlabopaTopHble H IpaKTHYeCKHe padoThI:

[Ipaktnueckoe 3ansatne Ne 5. «PemenHue 3amady Ha ONpENEIECHHUE BEPOATHOCTH
BO3HUKHOBEHUSI HACIICACTBEHHBIX NPU3HAKOB IPU MOHO-M JUTMOPHUIHOM CKpEIIUBaHHH,
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MOJIMTHOPUAHOM U aHAIM3HUPYIOIIEM CKpEIIMBAHUH, COCTABJIEHWE T'€HOTHUIIMYECKHX CXEM
CKPEILUBAHUS.

[IpakTnueckoe 3aHsATHE 6. «PemeHue 3amady Ha OIpPEAEICHUE BEPOSTHOCTH
BO3HHUKHOBEHHUS HACJIEICTBEHHBIX IIPU3HAKOB IIPU CLIETIJICHHOM HACJIEI0BaHUH, COCTaBICHNE
TeHOTUITUYECKUX CXEM CKpEIIUBAHUS.

[Ipaktnueckoe 3anarne Neo 7. «PemeHue 3agad Ha OIpeneseHUE BEPOATHOCTHU
BO3HUKHOBEHHS HACJIEJCTBEHHBIX IPU3HAKOB IpPU PA3NIMYHBIX THUIAX B3aMMOJIECHCTBUS
I€HOB, COCTABJIEHUE T€HOTUIINYECKUX CXEM CKPELIUBAHUS».

[Ipaktuueckoe 3anarue Ne 8. «CocTaBieHre U aHAU3 POJIOCIOBHBIX UEIOBEKA.

Paznen 6. DBoronnoHHAsE OMOJIOTHS.

[Ipeanochuiku BOSHUKHOBEHUSI SBOJIIOIIMOHHON TEOPUHU. DBOJIIOIIMOHHAS TEOPHUS U €&
MeCTO B OMOJIOTHH. BiusiHre 3BOTIOIIMOHHON TEOpUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CunerenbcTBa 3BoMOUUU. [lameoHTONIOrMYECKHE: TOCIEI0BATEILHOCTD MOSBICHUS
BUJIOB B TAJICOHTOJOTMYECKON JeTomnucu, mnepexoanbie (opmbel. buoreorpaduueckue:
CXOJICTBO U paznuuue GpayH u (Iop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrYecKHe: CXOACTBA U Pa3InyKsl SMOPUOHOB Pa3HbIX BUAOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJIOTUYHbIC, PYJUMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJEKyISIpHO-OMOXUMUYECKUE: CXOJICTBO MEXaHM3MOB HACIEJACTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITYTEH y BCEX OpPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHHS JapBUHH3MA.
JIBukymire Cuiibl 3BOJIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE pPa3MHOXKEHUE MIPH
OTPaHUYEHHOCTH PECYpCOB, HeompesenéHHas W3MEHUMBOCTh, 0OphOa 3a CyIECTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus sBosonnu (CTO) 1 €€ 0OCHOBHBIE MOJIOKEHUS.

MukposBontonus. [lonynanus kak eIMHULIA BUIA U SBOJIIOLUU.

JBrxyue cuiibl ((hakTophl) SBOJIIOLUHU BUOB B pupojae. MyTalMOHHBIN MpoLece 1
KOMOMHAaTUBHasE M3MEHYUBOCTH. llomynsnnoHHBIE BOJHBI W Jpeid reHos. Mzonauus u
MUTpaIusi.

EcrecTBeHHbI 0TOOp — Hampasisoonmil ¢pakrop 3Boatorud. PopMbl €CTECTBEHHOTO
orbopa.

[IpucnocoOaeHHOCT, ~ OpPraHU3MOB  Kak  pe3ynbTar  3Boitouuu.  [Ipumepsl
MpUCTIOCOOIEHUH Yy OpraHn3mMoB. ApoMop(}o3bl U UIMO0aJaNTaI|H.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHOBHbIE (OPMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHYEeCKOe.

Makponssomrorus. opmer 3BoOINE: QrieTHUecKasi, JMBEPTCHTHAsI, KOHBEPTeHTHas,
napajuiensHas. HeoOpaTuMocTh 3BONIOIIH.

[IpoucxoxaeHne OT  HECHEUMATM3UPOBAHHBIX  mpeakoB. lIporpeccupyromast
crenuanu3anvs. AanTuBHAas pagualus.

JdemoHcTpaumnu:

[Toprpetsr: K. JInunnei, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepros.

Tabmumer 1 cxembl: «Pa3BUTHE OpPraHMYECKOTO MHUpa Ha 3emiie», «3apoJbIiu
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DopMmbl OOppOBI 3a CYIIECTBOBAHHUEY,
«EctectBeHHBII 0TOOp», «MHOrooOpa3ue COpTOB pacTeHuit», «MHOroobpasue Mopos
KUBOTHBIX»,  «[lomymsmumy,  «MyTanmuoHHasT  WU3MEHYHBOCTH»,  «ApoMopdo3b»,
«Upnoananranumny, «O0mIas nerenepanus», «JIBUxKyIIe CHIbl 3BOTIOIUNY, «Kapra-cxema
MapmipyTa nyremectsus Y. lapsunay, «boprda 3a cymectBoBanuey, «lIpucmocodieHHOCTh
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opranusmoBy, «I'eorpaduueckoe B11000pa3oBaHue», « IKOJOTHUECKOE BU00OPa30BAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C pa3jIMYHbIMH THUIIAMHU OKpacku, Habop
IUIOJIOB U ceMsiH, Koyuiekuus «[IpuMephl 3alUTHBIX TPUCIIOCOOJICHUH Y >KHBOTHBIXY,
Mojiennb «OCHOBHBIE HAINpaBIICHHUS 3BONIONUNY», 00bEMHAsE Mojenb «CTpOEHHE TOJIOBHOTO
MO3ra I0O3BOHOYHBIX .

buoreorpaduueckas kapra Mupa, xoyiekius «DopMbl COXPaHHOCTHU HCKOMAEMbBIX
JKUBOTHBIX M pacTeHuil», Monenp anmukauus <«llepekpéct XpoMocom», BIIaKHbBIE
npemapaTsl «Pa3BuTHe HaceKOMOro», «Pa3BuTHe IATYIIKKAY», MUKpompenapar «/Ipozodumna»
(HOpMa, MyTaruu GOpMbI KPBUIBEB M OKPACKH TEIIa).

JlabGoparopHble U NpaKTHYecKue padoThbl:

[Ipaktrueckoe 3ansitue Ne9. «CpaBHeHHE BUIOB 110 MOP(POIOTUUECKOMY KPUTEPHUIOY.

Pa3jen 7. Bo3HuKHOBeHNe U pa3BUTHE )KU3HU Ha 3em.ie.

JloHayyHbple  TpEACTaBICHHUS O 3apOXKIECHUM O KM3HU. Hayunble rumoressl
BO3HHUKHOBEHHUS KH3HU Ha 3emiie: abuoreHe3 M mNaHCHepMus. XHUMHUYECKas HBOIIOLHUSA.
AOHOreHHBI CHHTE3 OpPraHMYEeCKUX BEIIECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE
MOJTBEPKICHUE XMUMHUYECKON 3Boonnu. HavanpHble STambl OMOJIOTHYECKOW SBOJIOIHU.
l'umoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp M  BO3HHKHOBEHHE
npotokyieTku. [lepBble kineTku U ux 3Bosrouus. PopMUPOBAHNE OCHOBHBIX I'PYIIT KUBBIX
OpraHU3MOB.

Pa3Butne xu3Hu Ha 3emie no spam u mnepuonaM. Karapxeil. Apxeiickas u
nporepo3oiickas spel. [lanmeo3oiickas spa u e€ MepHoAbl: KEMOPUNUCKUN, OPIOBUKCKHIA,
CUJIYPUICKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHM.

Me3so3o0iickas 3pa 1 €€ epruobl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3zoiickast 3pa u €€ neproibl: MajJIeOreHOBbIA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTrKa KJIMMaTa U reoJIoTMYecKuX mpoieccoB. OCHOBHBIE ATalbl HBOIIOLUN
PaCTUTENBHOTO U KUBOTHOTO MHpa. ApomMopdo3bl Y pacTeHH U KHUBOTHBIX. [losBrneHue,
paciBeT U BBIMUPAHUE TPYIII )KHUBBIX OPTaHU3MOB.

Cucrema  OpraHMuYeckoro Mupa Kak oOTpaxkeHue HBoitouuu. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

DOBOJIIOLIMS  YelloBeKa. AHTpPOIOJNOrusl Kak Hayka. Pa3Butue mnpeacraBieHuUd o
MIPOUCXOXACHUN 4YeloBeKka. MeTolbl Hu3yueHus aHTpornoreHeza. CxojcTBa W pa3iauyus
YeJI0BEKa U )KMBOTHBIX. CHCTEMAaTHUYECKOE ITOJIOKEHNE YEJIOBEKa.

JBwxymme cuibl (pakTopsl) aHTpomoreHesa. HacnencTBeHHas H3MEHYHMBOCTh H
ecTecTBeHHbI 0TOOp. OOIIecTBeHHbI 00pa3 JKW3HM, M3TOTOBJIEHHE OpPYIUN Tpyna,
MBIIIICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU HBOJIOLMHU YEJIOBEKA: aBCTPATIONMUTEKH, YEIOBEK yMEIbI,
UYenosek mnpsaAMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasyMmHbiid. Haxonku
HCKOMAEMBIX OCTAaTKOB, BpEeMs CYIIECTBOBAaHMs, O0JacTb pAaCIpOCTpPaHEHUs, OO0BEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAHS.

YenoBeueckne packl. OCHOBHBIE OOJIBIIME pachl: €BpOIEOHAHAas (eBpa3uiickas),
HEerpo-aBcTpallonHas (IKBaTOpUaIbHasi), MOHTOJIONIHAS (a3UaTCKO-aMepUKaHCKasi). UepThl
MIPUCTIOCOOJICHHOCTH TPEJCTaBUTENICH YEJOBEYECKHX pPAaC K YCIOBHSM CYIIECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

IToptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Musep, I'. FOpu, Y. /lapBus.

Tabmuupr u  cxembl: «Bo3uuknoBenne ConHeyHOH  cucTeMbl», «Pa3BuTue
OpraHu4ecKoro Mupa», «PacrurenpHas kinetka», «KuBoTHas knetka», «lIpokapuornueckas
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KieTKka», «CoBpeMEHHas CHCTeMa OPraHUYECKOro MuUpa», «CpaBHEHHE aHATOMUYECKUX YEPT
CTPOEHHUSI ~ 4YeJlOoBeKa M  4YeJIOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
[IAJIEOHTOJIOTUYECKUX HAXOJOK MPEIKOB COBPEMEHHOI'O YEJIOBEKa», «/IpeBHelmune noam»,
«/IpeBHue moan», «IlepBbie COBpeMEHHBIE IO, «HeI0BEYECKHUE PaChI.

ObopynoBanue: Mynsku «lIpoucxoxnenue uyenoBeka» (OHOCTBI aBCTPAJIONUTEKA,
IUTEKaHTPOIla, HeaHAepTalblla, KPOMaHbOHIIA), CIENKH WIN H300paKeHHs] KaMEHHBIX
OpYIHiA TEPBOOBITHOTO YeJIOBEKa (KaMHU-YOMIIEPHI, pyOuiia, ckpedia), Te0XpOHOIOTHYECKast
Tabauna, KoyuteKkuus «PopMbl COXPAaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTECHHI.

JlabGoparopHble U NpaKTHYecKue padoThbl:

[IpakTryeckoe 3ansatue Ne 10. «BpeMs u myTH paccesieHus YesloBeKa 110 IIaHETe».

OKcKypcusi «OBOJIIOLMSI OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-Hay4HbIH
WJTU KpaeBeIUECKUN My3€il).

Paspnen 8. OpranusMel U OKpykaumias cpeaa.

OKojorusi Kak Hayka. 3aJadd M pasfesibl JKOJOTHU. MeTonbl 3KOJOTMYECKUX
UCCIIEI0OBaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHHWsI  OpPraHW3MOB:  BOJAHAs, HA3e€MHO-BO3JYIIHAs, IIOYBEHHAs,
BHYTPUOPraHU3MEHHas!.

DKOJI0rn4ecKue baxTOopBbI. Knaccupukanuus JKOJIOTMYECKUX (bakTopoB:
abuoTtnyeckne, OMOTUYECKHNE W aHTPONOTreHHbIe. [lelicTBUE HKOIOTHYECKUX (HaKTOPOB Ha
OpraHU3MBI.

AbuoTtnueckue (BakTopbl: CBET, TeMIepaTypa, BIAKHOCTb. DOTONEpHOIU3M.
[Ipucnocobnenus opraHu3MoB K JAeWCTBUIO aOuoTHdeckux (akropoB. buonmormueckue
PUTMBL.

buotuueckue ¢akropel. Buumbl OMOTHYECKMX B3aMMOJCUCTBHI: KOHKYPEHIIHUS,
XMIIHUYECTBO, cuMOMO3 U ero ¢opmbsl. [lapasutusm, Koomepamus, MyTyalu3M,
KOMMEHCAIN3M (KBapTHUPAHCTBO, HaXJI€OHMUYECTBO). AMEHCAlU3M, HelTpanus3M. 3HadueHue
OMOTMYECKMX B3aUMOJCHCTBHI I  CYLIECTBOBAHMSI OPraHU3MOB B  IPHUPOJHBIX
CcOO00IIIeCTBAX.

OKOJIOTHYECKHE XAPAKTEPUCTUKH NOMyJsAuuA. OCHOBHBIE IOKA3aTENIN TMOMYJISALUU:
YHMCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, MHUrpauusd. JnHamMumka
YUCJIEHHOCTH MOMYJISILIMY U €€ peryJisiusl.

JdemoHcTpaumnu:

[optpetsl: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkerb.

Tabmuuer u cxemsl: kapta «lIpupomusie 30HBI 3emun», «Cpenbl oOUTaHMS
opranusmoBy, «®Dotonepuonuzmy», «llomynsauuny, «3aKOHOMEPHOCTH POCTa YHCIEHHOCTU
nonyisiuu uHpy3zopun-Tyenskuy, «llumessie nenm».

JlabopaTopHble U IPaKTHYeCKHE PadoThI:

IIpaktnueckoe 3anstue Ne 11 «lloxcdyer MIOTHOCTHM NOMYNALMM pPa3HBIX BHJIOB
pacTeHuin».

Pa3nen 9. CoolduiecTBa M 3K0JI0rH4YeCKHE CHCTEMBbI.

CooOmectBO opranm3MoB — OuoreHo3. CTpyKTypsl OuWOIleHO3a: BHIOBas,
NPOCTpaHCTBEHHAs, Tpoduueckas (rnumieBas). Bunsl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

DKoJoru4ecKkre cucTembl (dkocuctembl). [ToHsTHE 00 AKOCHUCTEME U OHOTEOIEHO3E.
OyHKIMOHAIbHBIE KOMIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTBl, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopot BemiecTB U MOTOK dPHEPTUU B dKocucTteMe. Tpodudeckue (MuIeBbie) YPOBHU
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skocuctembl. IlumeBble nenu u cetd. OCHOBHBIE IOKa3aTesd 3KOCUCTEMBL: OHoOMacca,
IPOAYKLMS. DKOJOIMYECKHE MUPaMUAbL: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBolcTBa
9KOCUCTEM: YCTOMYUBOCTb, CAMOpPETyYIIsLusl, pazButue. Cykieccus.

[Ipuponnbie 3KOCHUCTEMBI. DKOCUCTEMBI O3Ep M peK. DKOCHCTEMa XBOMHOIO WIIHU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpONOreHHbIE 3KOCUCTEMBI. ATposKocucTeMBbl. Y pOoakocucTeMsl. buonorndeckoe
Y XO3SHUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopaznoobpazue  kak  (Qakrop  ycroWumBocTHm  3KocucteM.  CoxpaHeHue
OMOJIOrNYECKOro pazHooOpa3us Ha 3emIe.

VYuenue B. U. Bepnaackoro o 6uochepe. 'panuiipl, coctaB u cTpykTypa O6uochepsl.
XKusoe BemecTBo u ero ¢pynkuuu. OcobeHHOCTH OHMocheps! Kak ri100aNbHON SKOCHCTEMBI.
JlnHamMuueckoe paBHOBECHE U 0OpaTHas CBsI3b B Orocepe.

KpyroBopotsl BeniectB U OMOr€OXMMHUYECKHE LMKIIbI JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Ouocdhepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoedectBo B Omochepe 3emiau. AHTpPONOTCHHBIE W3MEHEHUs B Ouocdepe.
I'moGanbHBIE YKOJTOTHYECKUE TTPOOIIEMBI.

CocyiectBoBanue mnpupoabl U yenoBedyecTBa. CoxpaHeHue OuopazHooOpa3usi Kak
OCHOBa ycroiuuBoctu Ounochepsl. OcHOBa palMOHAIBLHOIO YIPABICHUS MPUPOTHBIMU
pecypcamu M UX UCTOIb30BaHuE. JlOCTIKEHMsI OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoHcTpaumu:

[Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuer u cxemsl: «[lumeBble nenu», «bBUOIEHO3: COCTaB U CTPYKTypay,
«[Ipupoansie coobuiecTBay, «llenu nuranusy», «kojoruueckas nupamuaa», «buocdepa n
YeNnoBeK», «IKOCHCTEMA IIHPOKOJIUCTBEHHOIO Jieca», «IKOCHCTEMa XBOMHOIO Jiecay,
«buonieno3 Bogoémay, «ArpoueHo3», «lIpuMepHbIe aHTPONOIreHHblE BO3JEHCTBHUS Ha
npupoay», «BaxHele NCTOUHUKN 3arpsi3HEHUsT BO3JyXa M I'PYHTOBBIX BOa», «IlouBa —
BaXKHEHIas cocrapisiomas Ouocdepbr», «DakTopbl Aerpaganuu mous», «llapHUKOBBIN
apdexr», «DakTopel pPaIMOAKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas CTPyKTypa
o6uochepsl», «PacmpocTpaneHue xu3HU B Ouocdepe», «O30HOBBI 3KpaH Ouocheps»,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopor azora B mpupoae».

O6opynoBanue:  Mojenb-ammiaukauus  «TunuuHble  OMOLIEHO3bI»,  repOapuii
«PacturenbHble  coobmiecTBa», Koyekuuun «buonenos», «BpemuTenun BaKHEHIIMX
CEeNIbCKOXO3SMCTBEHHBIX KYJIbTYyp», TepOapuM W KOJUIEKIMU PAaCTeHMH U >KUBOTHBIX,
NpUHAIEKAIIMEe K pa3HbIM HKOJOTHYECKMM TpynmaMm oOjAHOro Buaa, KpacHas kHura
Poccuiickoit @enepanuu, U300pa’keHUsI OXPAHIEMbIX BUJIOB PACTECHHUM U KUBOTHBIX.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

[Ipaktuueckoe 3anstue Nel2 «OTx0AbI TPOU3BOACTBA»

JlaGoparophas pabota Ne 3. YMcTBeHHas: pabOTOCIIOCOOHOCTb.

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPIKAHUE

YenoBeuecTBO B Ouocdepe 3emian. AHTPONOreHHbIE H3MEHEHHs B Ouocdepe.
I'moGanbHble sKONOrMUecKkue MpobieMbl. CoCyllecTBOBaHUE MPUPOJBI M YEIOBEYECTBA.
Coxpanenue OuopazHoOOpa3usi Kak oOCHOBa ycroilumBoctn Omocgepsl. OcHoBa
palMOHAIBHOIO YIPABIEHUS MPUPOJHBIMU PECYpCaMU M MX HCHOJb30BaHUE. JlocTHkeHUs
OMOJIOTUH ¥ OXpaHa MIPUPOJIBI

3n0poBbe M ero cocrapistomue. DakTopbl, MOJIOKUTEIBHO U OTPHULATENBHO
BIMSIOIIME Ha OpPraHu3M uesioBeka. [Ipobirema TEXHOTEHHBIX BO3ACUCTBHM Ha 3/10pOBBE
4eJI0BEeKa (JIEKTPOMArHuUTHBIE MOJIs, ObITOBas XMMHS, M30BITOUHBIE LIYMBI, pajualnus |
T.I.). AzanTanus opraHM3Ma dyelloBeka K (pakropam okxpyskarouiei cpenbl. [IpuHIHMIIBL
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dopmupoBaHus  3M0poBbecOeperaroniero  nopeneHus. DPu3nUeckas aKTUBHOCTh |
310POBBE.

buoxumuueckre acreKkTsl pallioOHAIbHOIO MUTaHNS

Paznen 10. Cesekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak Hayka U MPOLECC. 3apOKICHUE CEIEKIUH U JoMecThKauus. Yuenue H.
. BaBuioBa o0 meHTpax IPOUCXOXKIEHUS 1 MHOTOOOpa3us KylIbTYpPHBIX pacTeHuid. LleHTpsl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOpPOJIa, ILITAMM.

CoBpeMeHHBIE METOJbl CENeKIMH. MacCoBbIi M HMHIUBHIYaJbHBIH OTOOPHI B
CEJICKLIMU PacTEeHUH U KUBOTHBIX. OLleHKa 3KCTepbepa. bin3KopoACTBEHHOE CKPENIMBAHUE —
uHOpuuHr. Yucras nauHus. CkpemuBaHMe YUCTBHIX JUHMNA. ['erepos3uc, unu rubpuaHas
cwia. HepoacrBenHoe ckpemmBanue — ayTOpuaunr. OtaanéHHas rulOpuauzanus u eé
ycrnexu. MckycCTBEHHBIH MyTareHe3 W IOJIy4€HHE IOJIUIIIOUJOB. JIOCTHKEHUS CEeNEKIUU
pacTeHU, ’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak orpacib IpOU3BOACTBA. ['eHHas MH)KeHepus. DTalbl CO3aHUs
pexombunantHoit JIHK u Tpancrennsix opranu3moB. Kierounas umxkeHepus. Kierounbie
KYJIBTYpBI. MuKpOKIIOHaIBHOE pa3sMHOXEHHUE pacTeHuN. KitonupoBanue
BBICOKOIIPOYKTUBHBIX CEIbCKOXO03HCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKUE U ATHUYECKHE
npo6iembl. MO — reneTndeckit MOAUGPUIIPOBAHHBIE OPTAHU3MBIL.

JlemoHcTpauu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. @. 1BaHOB.

Tabmuuer 1 cxemsl: kapra «LleHTpBI MPOUCXOXKICHUS U MHOTOOOPa3Hs KyJIbTYPHBIX
pactenuit», «llopoasl AOMamIHUX JKUBOTHBIX», «CopTa KyJIbTYpPHBIX PpacTEHUN»,
«Otnanénnas rubpunuzanus», «Pabdotel akanemuka M. @. MBanoBay, «llomummonnus»,
«OOBEKTHI OMOTEXHOJIOTHHY, «Knerounsie KYJIbTYpPbI u KJIOHUPOBaHHEY,
«KoHcTpynpoBaHue u nepeHoc reHOB, XpOMOCOM.

ObopynoBaHue: MyJISKH TUIOA0B U KOPHETJIOOB IUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKoX035HCTBEHHBIE PACTEHUSI.

JlaGopaTopHble U IpPaKTHYeCKUEe PadoThI:

IIpaktnyeckoe 3anstue Ne 13 Keiicbl Ha aHanmu3 wuHQOpMAIMM O HAyYHBIX
JOCTUKEHHUSIX B O0JIACTH TE€HETUYECKUX TEXHOJOTUHM, KJIETOUYHOM WH)KEHEPHH, MHUIIEBBIX
OMOTEXHOIOTHIA.

IIpaktuyeckoe 3anarue Ne 14 3ammra Keiica: MpeAcTaBI€HUE pPE3yJIbTAaTOB
pelieHrs KelcoB (BBICTYIUIEHHE C Mpe3eHTalueil)

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHME:

OcHOBHbIE HAamNpaBiI€HHUs] COBPEMEHHOM OMOTEXHOJIOTMH B MpodeccroHalIbHOM
NesITeNbHOCTH 4YenoBeka. Metoasl OmoTexHONOruu. OOBEKThl OMOTEXHOJIOTHH. OTHKA
OMOTEXHOJIOTMYECKUX M TeHeTHYeCKHUX »>KcrnepuMeHToB. [IpaBuia moucka U aHanuza
OMO0dKOJIOTMYECKONW MH(OPMAIIUU U3 pa3IMYHBIX UCTOYHUKOB (Hay4yHas W y4eOHO-Hay4dHas
JTuTepaTypa, CpeacTBa MaccoBoi nHpopmManuu, cetb UHTEpHET U Apyrue).

Paznen 11. Pemenue keiicoB B 0061acTi OMOTEXHOIOTUH

IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE

Pa3Butue OGMOTEXHOJOTHI C MPUMEHEHHEM TEXHHYECKHX cucTeM (OMOMHXKEeHepHs,
OonmonHpopMaTuKa, OMOHMKA) M HUX NPUMECHCHHE B XU3HHM 4YEJIOBEKAa, MOWUCK WM aHaJIu3
nHpOpMalUM W3 Pa3UYHBIX HMCTOYHHKOB (HAaydHas W Yy4eOHO-HAy4Hasl JIUTEparypa,
CpeICcTBa MacCOBOM nH(popMaluu, ceTb MIHTEpHET 1 apyrue)

JlabopaTropHble U NpaKkTHYecKue padoThbl:

[Ipaktuyeckoe 3anatue Ne 15 Kelicel Ha aHanmu3 uHPOpMALUU O Pa3BUTHH
OMOTEXHOJIOTHI C TPUMEHEHHEM TEXHUYECKUX CHUCTEM (TI0 MUHH-TPYIIIIaM).
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[Ipaktnueckoe 3anarue Ne 16 3ammra Kelica: MTpeACTaBICHUE PE3YIbTaTOB
pelieHns KeHcoB (BBICTYIUIEHHE C IpEe3eHTaLue).
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TEMATHYECKOE INTAHUPOBAHHUE

HaumenoBanue pasnenon Maxkcum. Kon-Bo obs3arensHoi
YHGGHaﬂ ayIUTOPHOU y%?ﬂoﬁ
Harpy3Ka HATPY3KH IIpH 09HOH Gopme
00yUYeHMsI, 9achl
CTyACHTA Bcero B T.4. IPaKT. ¥
(‘laC) CEMHMHAPCKHUE
3aHATHUA
buonorus xak Hayka. JKuBble CUCTEMBI U X 2 2 0
OpraHu3alus
XUMHUYECKUH COCTAB U CTPOCHUE KIIETKU 10 10 3
JKusHenesarenbHOCTh KIIETKU 6 6 1
Pa3MHOXEHME U MHAMBUIYAJIbHOE PAa3BUTHE OPraHU3MOB 6 6 1
HacnencTtBeHHOCTh M M3MEHYMBOCTh OPraHU3MOB 10 10 4
DBOIIIOIIMOHHAST OMOIOTHS 6 6 1
Bo3HUKHOBEHHUE M pa3BUTHE )KU3HH Ha 3emiie 6 6 1
Opranu3Mbl 1 OKpyKarolas cpeia 4 4 1
Coo011ecTBa ¥ SKOJIOTUYECKUE CUCTEMBbI 10 10 2
Cenexiust opraan3mMoB. OCHOBBI OMOTEXHOIOTHH 6 6 2
Pemenue keiicoB B 00;1aCTH OMOTEXHOJIOTHH 4 4 2
JuddepeHnrpoBaHHbIN 3a4eT 2 2
UTOIro 72 72 18
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ITOYPOYHOE IIVIAHUPOBAHUE

Ne HaumeHnoBaHnue pa3zneiioB u Tem Kon-Bo obsi3atenpHoi XapakTepHucTUKa OCHOBHBIX BHJIOB JICATEIHLHOCTH 00yUYaIOITUXCS
ypoKa ayJIUTOPHOM yqe?Hoﬁ
HarpysKH Ipu o4HoH Qopme
00y4eHus1, 4achl
Bcero B T.4. IPAKT. U
CECMHHApPCKHUC
3aHATHUA
Tema 1 «buoJiorusi kak
Hayka. JKuBble cucTeMbl H UX | 2 0
OpraHM3anus
1 PackpeiBaTh  conepkaHWMe TEPMHUHOB U IIOHSATHUH:  HAydyHOE
MHUPOBO33pEHUE, HAyyHas KapTUHA MUpPA, HAYYHbIA METO[, TMIIOTE3a,
TEOpHs, METOIbl HCCIEAOBaHUS. XapaKTepU30BaTh OHMOJOTHUIO Kak
HayKy, €€ MEeCTO M pOjJb CpEeIM [JIPYyIUX €CTECTBEHHBIX HaykK.
buosorus B cucreme Hayk. [lepeuncnary pasznensl OMOJIOTHHM B COOTBETCTBHE C OOBEKTaMU
Metobl TO3HAHUS KUBOU 1 u3ydeHus. Ha3piBaTh BakHEWIIE OTpaciyu OMOIOTUYECKUX 3HAHUU U
MPUPOJIBL. 3amauu, crosimme nepen ouonoruerr XXI B. PackpsiBath conmepkaHue
TEPMUHOB M TIOHATUH: HAy4YHBIM METOJ, METOIbl HCCIIECIOBAHUA.
XapakTepru3oBaTb OCHOBHBIE METOJbI IMO3HAHUSA >KUBOM MPUPOIbI:
HaOo/IeHNe, DKCIIEPUMEHT, OMMCAaHUE, U3MEpEeHHe, KiacCupuKaius,
MOJICIUPOBAHNE, CTATUCTHYECKasi 00padOTKa JaHHBIX
2 buonornueckue cucremsl, PackpeiBath  comepkaHue TEPMHHOB M IMOHSTHUW: CHCTEMA,
MIPOLECCHI U UX U3YUYEHUE Owoyornyeckass ~ CHCT€Ma,  DJJIEMEHTBl  CHCTEMBI,  CTPYKTypa
OMOCUCTEMBI, CBOWCTBAa JKMBBIX  CHCTEM, OOMEH  BEIIECTB,
1 Pa3MHOXEHHUE, POCT, Pa3BUTHUE, HACIEICTBEHHOCTb, N3MEHYUBOCTb,

pa3ipaXkXUMOCTh, HEPro3aBUCUMOCTb, YPOBHU OpPTraHMU3ALMU KU3HU
(buocucrem). XapakTepru30BaTh MPUHIIUIIBI OPTaHU3AIMH OUOCUCTEM:

OTKPBITOCTBD, BBICOKaAs YIHOpAJOUYCHHOCTD, caMoperysanus,
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UEepapXU4HOCTh. [lepeuncisiTh yHHBEpCalbHBIE CBOWCTBA IKHBOTO:
€IMHCTBO XHMMHYECKOTO COCTaBa, pa3JApaXHUMOCTh, JBHKCHUE,
roMeocTa3, pOCT M pa3BUTHE, HACJICICTBCHHOCTh, W3MEHYHBOCTD,
ABOTIONUSA (TPUCTIOCOOICHUE K U3MEHSIOIMMCS YCIOBHSIM).

Tema 3 « XUMHYeCKHH COCTaB
U CTPOEHME KJIETKH »

10

XMMHYECKUN COCTaB KJIETKH.
Bona u MmunepaibHbie
BEIEeCTBA

PackpbIBaTh cosiepikaHie TEPMUHOB U MIOHATHIA: 3JIEMEHThI-OMOT€HBI,
MaKpO3JEMEHTbl, = MHKPOJIEMEHThl;  MHHEpalbHblE  BEIIECTBA,
MOJIEKYyJa BOJbl KaK JMIIONb, BOJOPOJHBIE CBS3U; TMIPO(UIbHBIE U
rupopoOHbIe BemecTBa. Jloka3bBaTh €UHCTBO IEMEHTHOIO COCTaBa
KaK OJIHO W3 CBOMCTB >KHMBOTO. Pacrpenenirts XMMHUYECKHE 3J€MEHThI
10 TPYIIaM B 3aBUCUMOCTH OT KOJIMYECTBEHHOI'O MPEACTaBUTEILCTBA
B OpraHu3Me; XapakTepu3oBaThb pOJb OTHAENbHBIX 3JEMEHTOB.
BbIBASATE  CBSI3b  MEXAY ~ COCTaBOM, CTPOCHHEM  MOJIEKYJIbI
XMMUYECKOI'0 COEIMHEHMS U ero (QYHKIMSIMU B KJIETKE

[IpakTuueckoe 3anstue No
1. «buonornueckas poib
MUHEpaTbHBIX BEILIECTB B
obecrneueHnu

KHU3HEIEATEIIbHOCTH KHUBBIX
OpTraHnu3MoOB, IMPOABJICHUA
nucbanaHca MUHEPATIbHBIX
HIIEMEHTOBY.

Jloka3pIBaTh €QMHCTBO 3JEMEHTHOI'O COCTaBa KaK OJHO M3 CBOMCTB
’kuBoro. PacmpenensiTe XUMHUYECKHE BJIEMEHThl MO TIpyNmnaMm B
3aBUCUMOCTH OT KOJIMYECTBEHHOTO IMPEJCTABUTEIHCTBA B OPTraHU3ME;
XapaKTEepPU30BaTh pOJIb OTAEIbHBIX JIIEMEHTOB. BBIABIATH CBA3b
MEXy COCTaBOM, CTPOEHHUEM MOJEKYJIbl XUMUUYECKOTO COSAMHEHUS U
ero (GyHKIIHSIMH B KJIETKE

benku. CocTaB u cTpoeHue
0€eJIKOB

PackpbIBaTh copep)kaHue TEPMHHOB U MOHATHI: OEJKH, MOJIUMEPSI,
MOHOMEpBI, ~aMUHOKHCJIOTBI, TENTHIHAS  CBS3b,  IIOJUIENTH]I,
NeHarypanus. XapaKTepu3oBaTh O€JKM KaK KJIAacC OpraHHYecKuX
COEIMHEHUH; KJIAacCU(PUIMPOBATh UX IO CTPOCHHUIO (TJIOOYISpHBIE U
¢bubprIsipHBIe O€NKH), MEPEeUUCIiATh U XapaKTepU30BaTh (YHKLIUU
OeNKoB

q)epMCHTBI — OHOJIOTHYECKHUe

PaCKpLIBaTL COJZICPIKAHNUC TCPMHUHOB u MOHSATHM: (I)epMCHTBI,
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KaTaJin3aTOPHhI.

AKTUBHBIA IIEHTP, CyOcTpaTHas CIeU(PUIHOCTh, KOHEPMEHTHI, OCIIKH -
aKTHBATOPbl M OENKH-WHTHOMTOpPBI. YKa3bIBaTh OTIMYHS (PEPMEHTOB
OT HEOPTaHMYECKUX KaTaJIN3aTOPOB.

JlaGopaTtopnast pabota Ne 1
«M3y4yeHne KaTaTuTH4eCKON
aKTUBHOCTH (hepMeHTOB (Ha
npUMepe aMHIIasbl WK
Karasasbl)»

OOBACHATH posib GEPMEHTOB B (DYHKIITHOHUPOBAHUU JKUBBIX CHUCTEM,
B IIPOMBINIJICHHOCTH, B MEJMIIMHE, B TOBCEAHEBHOMN JKU3HH YETIOBEKa

Yrnesonsl. JInnuael

PackpbiBaTh  conepkaHME TEPMHHOB M MOHSTHI:YIJIEBOJBI,
MOHOCaxXapuibl, AMCAXapUJbl, IOJHCAaxapuibl, TJIOKO3a, pubdo3a,
ne3okcupubo3a,  caxapos3a,  JIaKTO3a,  MajibTO3a,  ILIEJUT0JIO3a
(keTdarka), Kpaxmall, TJIWKOTEH; JUMUABL, TPUTIULEPUABl (KHUPHI,
Macna), ¢GocPoaUNUAbI, CTEPOUIbl. XapaKTepU30BaTh YIIIEBObI,
JUMAIBl KaK KJIACCOPTaHMYECKHUX coequHeHnil. Knaccupuiumposars
YIIEBOBI ¥ JIUMHJIBI IO CTPOCHUIO; MIEPEUUCTATh (QYHKIIUU YTIEBOIOB
u gunuaoB. (CxemaTuyecku H300pakaTb CTPOCHHE  MOJIEKYJ
YTJIEBOJIOB, JIUTIHJIOB

Hyxnennoseie kucnotsl. ATO

PackpeiBath coJiep>KaHue TEPMHHOB u
MOHATHI : 1€30KCUPUOOHYKIIEMHOBAS KHUCIJIOTa (AHK),
pubonykiennoBas kucinora (PHK), Hykneotun, nonumHykieoTHaHas
nenb (MOJMHYKJIEOTH]), KOMIUIeMeHTapHOCTh, ¢yHkuun JHK
(xpaHeHHe W mepeAaya HacleACTBEHHOM HHQopmaruu); Buasl PHK
(uH(opMaIOHHas, TpaHCIIOPTHas, pubdocomainbHas);
angeHosuHTpudocdar (ATD), MaKpo3pruyeckas CBSI3b.
XapakTepu3upoBaTh HYKJIEUHOBBIE KHCIOTBI KaK XMMHUYECKHE
COCTMHEHUS W HOCUTEIW HacieAcTBeHHOW uHpopmaruu. OTMeyaTh
0COOCHHOCTH CTpOeHUs MoieKy HykienHoBbIX kucioT (JJHK, PHK) u
AT®. Cxemarnuecku M300pakaTh CTPOCHUE HYKJICOTHIOB, MOJICKYII
HYKJIEMHOBBIX Kucaot, ATD

10

HCTOpI/ISI U MCTOABLI U3YYCHHA
knetku. Knerounas TCOpHUA

PaCKpBIBaTI) COACPIKAaHNUE TCPMUHOB U TTOHSITHM: KJIC€TKa, HUTOJIOT U,
PpacCKphbIBaTb COACPIKaHHUC IMOJIOKEHU I KJI€TOYHOM TCOpHUU.
Hepetmcns[ﬂ, N XapaKTCpHU30BaTb OCHOBHBIC MCTOABLI HW3YYCHHA
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KJIETKU: (IPUTOTOBJICHHUE CPE30B, OKpAIIUBAHUE, MUKPOCKOIIMPOBAHUE,
neHTpuyrupoBanue, KyJIbTHBHPOBAHUE KICTOK U TKaHEH )

11

KneTka kak 1iejioctTHas KuBas
cucrema

PackppiBaTh  conepkaHWMe ~ TEPMHUHOB U TOHSATHUH:KJICTKH
(9ykaproTudeckas, MPOKAPUOTHYECKAs),IUIa3MaTHYecKas MemOpaHa
(rutazmanemma), TJIMKOKQJIUKC, TPAHCIOPT BEHIeCTB (TTAaCCUBHBIN,
aKTUBHBIN), HHAONUTO3 ((haroumMro3, MHHOIUTO3), AK30IHUTO3,
KJIIETOYHAas  CTeHKa, Hykieouna. CpaBHUBATh MEXAy  COOOM
I-)YKapI/IOTI/I‘-IeCKI/Ie nu HpOKapI/IOTI/ILICCKI/Ie KIJICTKHU, OTME€YaTh CXOACTBO U
pasIuuus B CTPOCHUU KIETOK OAaKTepWid, JKUBOTHBIX, PACTCHUH H
rpudoB

12

Jlaboparopuass pabora Ne
2. «/3yueHue CTPOCHHUS KIIETOK
pacTeHwuid, YKHBOTHBIX u
OaxkTepuil 1MoJ MUKPOCKOIIOM Ha
TOTOBBIX MHUKPOIIpEnaparax u ux
OTIHCaHHEe».

PackpbiBaTh cozpepkaHME€ TEPMUHOB M  HOHATHI:LMTOIIA3Ma,
opra"Houfpl, sHAomnazMatuueckascers (OIIC), ammapar ['ombmxu,
JU30COMBI, BaKyoOJlb, MHUTOXOHJAPHM, IUIACTUABI (XJIOPOILIACTHI,
XpOMOIIJIACThl,  JIEMKOIJIAcThl),  pPUOOCOMBI, MHUKPOTPYOOUKH,
KJICTOYHBIH LEHTp (LIEHTPOCOMA), PECHUYKH, JKI'YTHKH, BKIIIOUCHHS,
Aa7po, sjepHass o000JI04Ka, KapuOIIa3Ma, XPOMAaTHH, SIPBIIIKO,
XpoMocoMBbl. OIHCHIBaTh CTPOEHUE DYKAPUOTHUECKOM KIIETKU I10
M300paXeHUsIM M Ha  MHKpOIIpenapaTax; KIacCU(PHUIMPOBATh
OpraHoMJIbl B 3aBHCUMOCTH OT OCOOEHHOCTEH HUX CTPOCHHSA
(omHOMEMOpaHHbIe, JByMEMOpaHHbIe, HEMEMOpaHHBIE); ONHCHIBATh
(GYHKIMU KaXI0ro OpraHouja B KJeTke. XapakTepru30BaTh KIETOUHOE
AIp0 Kak MECTO XpaHEHHUs, Mneperadd (yIBOEHHE XPOMOCOM) U
peanu3anuy (TPaHCKPUIILUS) HACIEICTBEHHOW HMH(pOpPMAlUU KIETKH.
[lepeuucnaTb W ONUCHIBATH KOMIIOHEHTHI SApa U UX (YHKIUY;
CxeMaTH4HO M300paxkaTh CTPOCHHE pPACTUTENBHOW U IKUBOTHOM
KJeTKd. OOBACHATH OMOJIOTrHYECKOe 3HaYeHHE TPAHCIIOPTa BEILECTB B
KJIETKE

Paszngen 3 «
KuzneneaTeJbHOCTh KIETKH

13

OOMEeH BELIECTB WA
meTtabomm3M. DorocuHTES.

PackpeiBath comepikaHue TEPMUHOB M TOHSITHI: OOMEH BEIIECTB U
MIpEBpAIICHUE YHEPruM (MEeTad0IM3M), ACCUMUWIISIINS, TUIACTHYECKUI
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XeMOCHHTE3

OoOMEH, IUCCUMWIIAIMS, DHEPreTHYeCKUii OoOMeH, (DOTOCHHTE3,
¢doronus, pochopunrpoBaHme, IEPEHOCUHUK MPOTOHOB, XEMOCHHTE3.

14 DHepreTUYecKuii 0OMeH PackpeiBath conepkaHu€ TEPMUHOB M TOHSTHH: HHEPreTUUYECKUI
00MeH, TJIMKOJIN3, MOJIOYHOKHCIIOE OpO’KeHHUE, CIIUPTOBOE OpOKEHHE,
OMOJIOrMYecKoe OKUCJICHHE, KJIETOYHOE JIbIXaHue, IUCCUMMIISALUS,
depment. XapakTepu3oBaTh OOMEH BEIIECTB M MPEBPALICHUE YHEPTUU
(mMeTabonm3M) Kak OJHO HMX CBOMCTB JkuBoro. IlepeuucisTs
OCOOEHHOCTH IJIACTUYECKOTO M SHEPreTUYecKoro oOMeHa B KIIETKE;
YCTaHaBIIMBATh B3aMMOCBS3b MKy HUMHU.
15 JlabopaTtopnast pabota Ne 3 Paznuuare Ha MuKporpenaparax W pHCYHKax CTaJdd MHUTO3a.
«Habmronenue Mmutosa B PackpeiBaTh OMOTOTUYECKUI CMBICI MUTO3A.
KJIETKaX KOHYMKa KOPEeITKa
JyKa Ha TOTOBBIX
MUKpOTIpErapaTax
16 buocunrtes 6enka. Peakuus PackpeiBaTh cofepxaHue TEPMUHOB U MOHSATHI: T€H, TeHETUYECKUI
MaTpUYHOTO CHHTE3a KO, MATPUYHBIH CHHTE3, TPAHCKPHIIIHS, TPAHCIANUS, KOJOH,
aHTHKOJIOH, pubOCOMa, IIEHTpalibHasl JOTMa, MOJIEKYIIsIpHask OHOJIOTHSI.
Ompenenarb  CBOMCTBA  T'€HETHYECKOTO  KoAa  (TPUILIETHOCTD,
O/IHO3HAYHOCTb, BBIPOXKJIEHHOCTb, YHHUBEPCATbHOCTH,
HETEePEKPHIBAEMOCTh, HEMPEPHIBHOCTH ).

17 [Ipaktrueckoe 3ansitue Ne 2. OnuceiBaTh dSTambl pealu3alld HACIEACTBEHHOW HHQpOpMAIMN B
Pemienue 3a7a4 Ha OIpEaEICHUE KIJICTKCE. OHpC}IGJ’IﬂTB MOCJICA0OBATCIIbHOCTh HYKJICOTHUAOB
MOCJIEI0BATEIbHOCTH
HYKJIEOTH]IOB

18 Hexnetounsle GOpMbI )KU3HH — PackpeiBaTh  conep)kaHWE TEPMHHOB W IIOHSATHH:  BHpPYC,

BUPYCHI

BUPYCOJOTHs, Kamncuja, Oakrepuodar, BUPYC HMMYHOJEPHUIUTA
yenoBeka (B1Y), onkorenHsle BUpYChl. XapaKTepU30BaTh BUPYCHI Kak
HEKJIETOUHYI0  (OpMYy  JKM3HH;  OCOOCHHOCTH  CTPOCHHMS H
KU3HEAESITebHOCTH BUPYCOB. ONMUCHIBATH )KM3HEHHBIN IIUKJI BUPYCOB
UMMYHOJIe(HUIIMTA YeJIOBeKa; pa3inyarh Ha pucyHkax BTM ((Bupyc
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TabayHoii Mo3amku), Oaktepuodar, BHUY. OOocHOBBIBaTH U
coOmrogarh Mepel MPO(PHIAKTUKH  PACHPOCTPAHEHUS BUPYCHBIX
3a00JIeBaHUl  (pECIMPATOPHBIC, JKEITYIOYHO-KUIICYHBIC, KIICIIEBOM
sanedamut, BUY-undexmms)

Pasznea 4 «PazMHOKeHHE U
HHIUBHAYAJbHOE Pa3BUTHE
OPraHM3MOB»

19

KU3HEHHBIN UK KICTKH.
Jlenenue kiaeTku. MuTto3s.

PackpeiBath copepkaHME TEPMHUHOB M TMOHSTHI:KJIETOYHBIA IUKII,
unTepdasza, peayIUIMKaIus, XPOMOCOMA, KapUOTHUII, TaIrljIOUIHBIH,
JTUTUTOUHBIA XPOMOCOMHBIN HAa0Op, XPOMAaTHbl; MHUTO3 €ro CTaJIUU:
npodasza, meradaza, anadaza, Tenodaza. OnuchBaTh KU3HEHHBIN
[IUKJT KJICTKU; TIEPEUUCIIATh U XapaKTePH30BaTh IMEPUOJIBI KIIETOYHOTO
[MKJIA, CpaBHMBAThb MX MeXAy co0oil. OnucelBaTh CTPOCHUE
XpOMOCOM, KAapUOTHIIOB OPTaHW3MOB, CpPaBHHUBATh XPOMOCOMHBIC
HaOopb! KIeTok. CpaBHUBATH CTAJAMHM MUTO3A.

20

DopMBI pa3MHOKEHUS
OpraHU3MOB

PackpeiBaTh cojepkaHUE TEPMUHOB W TIOHSTHW: pPa3MHOXKCHHE,
KJIOH, TIOJIOBBIE KJIETKU (TaMeThl), sIMIeKIeTKa, ClIepMaTO30U/I, 3Ur0Ta,
JeJICHWe  HaJABOE, TIOYKOBaHWE, CHOPYISIIus, (parMeHTanus,
BEreTaTUBHOE Pa3MHOXKEHUE, CEMEHHOE pa3MHOXKEHHE, OTbLICHHE,
JIBOITHOE OTUIOJIOTBOPEHUE, TIOJIOBBIE XKENIe3bl, CCMCHHUKH, SIMYHUKH,
OMJIOIOTBOpEHUE  (Hapy>KHOe, BHYTpPEHHee).  XapaKTepu30BaTh
OCOOCHHOCTH M 3HAYeHHE OecHoJioro H IIOJO0BOrO  CIIOCOOOB
pa3MHOXKeHHUA. BbIiensaTs BUABI OECIONIOT0 pa3MHOXKEHHS; BBISABIATH
B3aUMOCBSI3M MEX1y (GopMamMu U croco0aMu pPa3MHOXKEHHS, U HUX
OWoNOrMYecKUM 3HaueHWeM. Brnaaers mnpuémamMu BereTaTHBHOTO
pPa3MHOXKEHUS KYJbTYPHBIX pAcTeHHH (Ha TpUMepe KOMHATHBIX).
XapakTepu30BaTh TOJOBBIE KIETKH: SUIEKIETKU, CIIePMATO30UIbL;
BBISBJISITH OCOOCHHOCTH UX CTPOCHHUS

21

[TpakTudeckoe 3austue Ne 3
«/3yueHne CTpOeHHS MOJTOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpEnaparax»

XapaKTepI/BOBaTB CTPOCHUC ITIOJIOBBIX KJICTOK, CpaBHUBATb
CrIepMaTo30M bl U HI)IIHCKJ'ICTKI/I, OIIKMCBIBATE PE3YJIbTAaThbl H&6J’IIOI[6HI/II>1
Hn OCJIaTh BBIBOJ
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22

OO06pa3oBaHue U Pa3BUTHE
IIOJIOBBIX KJIETOK.
O1m1010TBOpPEHUE.

PackpbiBaTh copep)kaHue TEPMUHOB M IOHSTUH: TaMeTOreHes,
CIEpMAaTOreHE3, OOrEHEe3, CIEPMaTO30UJ, AaKpOCOMa, SANWLEKIETKa,
HOJISIPHBIE Tenblia. XapakTepu3oBaTb OCOOEHHOCTH TramMeToreHesa y
JKUBOTHBIX U €0 CTaJMH; IOJIOBbIE KJIETKHU >KMBOTHBIX M ONMCHIBATH
nporecc ux pas3Butus. CpaBHHMBAaTh CHEPMATOr€HE3 U OOIEHE3.
OnwucsiBath OILIOJIOTBOPEHHUE, Ouosoruyeckoe 3Ha4YCHUE
OIJIOJJOTBOPEHMSI

23

NunuBuyansHOE pa3BUTHE
OpraHU3MOB

PackpslBaTh copepkaHWE€ TEPMMHOB M IIOHATHH: OHTOICHES,
sMOpuoreHes, 3urora, ApoOieHue, OracTomMepbl, MOpynia, Onacryna,
OsacToLenb, racTpyia, Helpyia, OpraHoreHes3; 3apO/IbIILIEBbIE JIUCTKH:
HKTO/IEPMa, ME30JlepMa, DHTOAEpPMA; MOCTIMOPHUOHAILHOE Pa3BUTHE:
npsMoe W HempsiMoe (JImuuHOYHOE); Meramopo3, Meracropa,
MUKpOCIIOpa, MBUIBLIEBOE 3E€pHO, CIIEPMUU, 3apOJBIIIEBBI MEIIIOK,
JBOIHOE orutonoTBopeHue. OmnpenensTh dTambl 3MOPHOHATBHOTO
pa3BUTHA XOPAOBBIX HA CXEMax M Mpenaparax 1 OMUCHIBATh MPOLIECCHI,
MPOUCXOAAIINE Ha KaxaoM dTane. CpaBHUBATh MEPUObI OHTOTECHE3A,;
npsiMOe U HempsiMoe (JTMYMHOYHOE) TMOCTAIMOPHUOHATBLHOE Pa3BHUTHE,
3apOBIIIN YEJIOBEKa U JPYTUX XOPAOBBIX. OOBACHATH OHMOJIOTUYECKOE
3HaYeHWE pa3BUTUS C MeTamMopdo30M; OTPHUIATENILHOE BIUSHUE
QJIKOTOJIsl, HUKOTHHA U JPYTUX TEPATOTCHHBIX (DAKTOPOB HA Pa3BUTHE
3apoAblia yesnoBeka. OnuchIBaTh MPOLECC ABOMHOIO OIJIOI0TBOPEHUS
Y IIBETKOBBIX PACTCHHUU

24

[Ipaktuueckoe 3anstue Ne 4.
«udexnuonnpie 3a00yeBaHUS
U DOOUJAEMHA B HCTOPHH
yejgoBedecTBa. BakmuHanmsa Kak
nporIaKkTuKa WHQEKITMOHHBIX
3a00JIeBaHU».

PackpeiBaTh  CMBICT  W3y4aeMbIX MOHATHH  (BBIOENATH  HX
XapakTepHbIe MPHU3HAKK) U MPUMEHSTH ITH TOHATUS TPH OMUCAHUU
WH(EKIIMOHHOTO MPOLIecca M BaKI[UHAIIH.

Pa3znen 5 «<HaciaencTBeHHOCTD
M UI3MEHYUBOCTH OPraHU3MOB»

10

28
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['eneTrka — Hayka o
HACJICJICTBEHHOCTH U
U3MEHYUBOCTH

PackpeiBath cojep)kaHWE€ TEPMUHOB M TOHSTUH: T'€H, T'EHOM,
TeHOTUI, (EHOTHUI, XPOMOCOMBI, aJuIelbHbIE TeHBl (AJUIETH),
TOMO3UTOTa,  TE€TEpO3UroTa, JOMHHAHTHBIM  mNpu3HaK  (TEH),
perieccuBHBIN TpU3HAK (TeH), yucTas JTuHus, Tuopun. Ilepeuncnars u
XapaKkTepHU30BaATh METO/IBI TFCHETHKH: TUOPHIOTOTHICCKUH,
IUTOT€HETUUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUM; JOMHUHAHTHBIE U
pelieCCUBHbIE TMPU3HAKKW pACTEHUH U KUBOTHBIX. Ilojp3oBaThest
FEHETUYECKOM  TEPMUHOJIOTHEM W  CHUMBOJMKOW I 3alucCH
TEHOTUITMYECKUX CXEM CKPEIIMBAHUS

28

3aKOHOMEPHOCTH
HaCJICIOBaHMsI TPH3HAKOB.
MoHO- ¥ TUTHOPUIHOE
CKpCIIBaHHE.

PackpeiBaTh colepkaHue TEPMHHOB W IOHSATHI: MOHOTHOPHIHOE
CKpelBaHue, HEHOTUITMYECKUE TPYIIIbI, THOPHIOIOTHUECKUN METOI,
YUCThIC JIMHUHM, JOMHHUPOBAHME TE€HOB (IIOJIHOE, HEIOJIHOE),
paciierienue B motoMcTBe. ONUCHIBATH METOJIUKY IpoBeneHus [
MeHzieneM OIBITOB 10 WM3YyYEHUIO HACJICIOBAHUS OJHOW Tapbl
MPU3HAKOB Y TOpoXa MOCEBHOro. PackphiBaTh cojepikaHUE 3aKOHOB
eIMHOOOpa3ust THOPUIOB IEPBOTO MTOKOJICHUS U 3aKOHA PACIICTUICHUS.
OOBACHATL TUMOTE3y YHCTOTHI TaMeT. 3amuChiBaThb  CXEMBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS, OOBSICHATH €ro IHUTOJIOTHYECKUE
OCHOBBI M pellaTh TEeHEeTHYECKHe 3a/Jadyl Ha MOHOTHOPHIHOE
CKpEIIMBAHKE

29

IIpakTnueckoe  3aHsITHE
Ne 5. «Pemrenue 3amay Ha

OIIpCACIICHUC BEPOATHOCTU
BO3HHUKHOBCHUA
HaCICACTBCHHBIX IIPHU3HAKOB

npu MOHO-HU ,Z[I/IFI/I6pI/II[HOM
CKpCIIMBaHNU, HOJ'II/IPI/I6pI/I,Z[HOM

u aHAIN3HUPYIOIIEM
CKpEIIMBAaHUH, COCTaBJICHUE
T€HOTUITUYECKUX cXeM
CKpEIIUBAHMSI».

PackpbIBaTh conepkaHHME€ TEPMHUHOB UM TOHSATHHA: JUTHOpPHIIHOE
CKpelllMBaHMe, aHAIM3UpYIollee cKperyBaHue. ONnuchiBaTh OMBITHI .
MeHens no u3y4eHHUI0 HaCclIeI0BaHMs BYX I1ap IIPU3HAKOB y ropoxa
IOCeBHOTO.  PackpeiBaTh  COAEp)KaHHE  3aKOHA  HE3aBUCUMOTO
HACJIEeN0BaHUA IpU3HAKOB. I[IpUMEHATH MaTeMaTHYeCKU pacder C
IIOMOIBI0 METO/Aa IEPEMHOKEHUS BEPOSTHOCTEW W 3aluCh C
MOMOIIBI0 (PEHOTHIUYECKUX PaJMKaJIOB PACIIEIUIEHUS] MPHU3HAKOB Y
MOTOMKOB 10 ()EHOTUIy M TEHOTHIMY. 3aluChiBaTh CXEMBbI
TUTUOPUAHOTO  CKpEIMBaHUs, OOBSICHATH €ro ILUTOJOTHMYECKHUE
OCHOBBI M pellaTb TEeHETHYeCKHe 3ajaud Ha JAUTHOpUAHOE
CKpELIUBAaHUE

29




30

CueneHHOe HaclIeJOBaHUE
IIPU3HAKOB. [ 'eHeTHKa noma.
HacnenoBanue nNpu3HaKoB,
CLICIJIEHHBIX C IIOJIOM.

PackpeiBaTh conep)kaHu€ TEPMHMHOB M IIOHATUH: CLEIUICHHOE
HACJIC/IOBAaHUE TPU3HAKOB, PEKOMOWHAIMA TEHOB, T'CHETUYECKHE
KapThl XpOMOCOM, MopraHuja. Ha3plBaTb OCHOBHBIE IIOJIOKEHUS
XPOMOCOMHOM TeopuM HacieAcTBeHHOCTH T. MopraHa; packpblBaTh
cojepxanue pabotsl T. Moprana mno cCuENJIEHHOMY HAacCJIEI0BAHUIO
I€HOB U IIPUYMHBI HAPYIIEHUsI CLEIIJICHUS] MEKy FeHaMU. 3aliChbIBaTh
CXEMBbl CKpEIIMBaHMs IPH CLEIUIEHHOM Hacle0BaHUH, OOBSICHSTH
NPUYMHBI PEKOMOMHAIIMH T€HOB, ONPEIEIISATh YHCIIO TPYIII CIETIICHUS
I€HOB; pellaTh N€HETHYECKHUE 3aJa4d Ha CLEIJICHHOE HacjeJOBaHMUE.
PackpbIBaTh conepkaHie TEPMUHOB U MOHATHI: XpPOMOCOMHBIH HA0O0p,
ayTOCOMBI, II0JIOBBIE XPOMOCOMBI, TOMOT'aMETHBIN I0J1,
reTepOraMeTHBIN 1101, CLEIIJICHHOE C II0JI0M HAaCJIEJOBAHUE ITPU3HAKOB.
OOBACHATH IMTOJIOTMYECKHE OCHOBBI XPOMOCOMHOI'O MEXaHH3Ma
OmnpefeNieHuss TMojla Yy pa3iuyHblXx opraHu3smMoB. (CpaBHUBATh
3aKOHOMEPHOCTU HACIIEOBAaHUs IIPU3HAKOB, CICIUICHHBIX M HE
CLHEIUIEHHBIX ¢ 1nosioM. Pemate reHernueckue 3agadu  Ha
HACJIEOBAHNE CLEIUICHHBIX C I10JIOM IPU3HAKOB

31 [IpakTuueckoe 3aHATHE 6. 3anuchIBaTh CXEMBbI CKPEIIMBAHUS MPU CICTVICHHOM HACIEOBaHUH,
«Pemenue 3amau Ha OOBSACHATH MPUYNHBI PEKOMOMHAIIMY T€HOB, OMPENEIsITh YUCIO TPYI
OlIpeeIeH e BEPOSITHOCTH CIEIIJICHUsI TEHOB; pEeIIaTh TEHETHYECKHE 3aJayl Ha CIEIUIEHHOE
BO3HUKHOBEHHS HaCJ'IeI[OBaHI/IE. PackpbiBaTh conepkaHWe TEPMUHOB U TOHSATHI:
HAC/IeACTBEHHbIX MPH3HAKOB xpOMOCOMHLH/IU Habop, aYTOCOMIzI, IIOJIOBBIC XPOMOCOMBI,

TOMOTaMETHBIM TM0JI, TeTepOraMeTHBIM IOJ, CUEIVIEHHOE C TOJOM
npu CILIETIJICHHOM

HacjenoBaHue TPU3HAKOB. OOBACHITH NUTOJIOTHYECKHE OCHOBBI
HaCJICIOBAHNH, COCTaBICHHUC XPOMOCOMHOTO MEXaHu3Ma ONpeNeJeHUuss TMoja y pa3iIuyHbIX
TCHOTHITMIECKNX CXeM oprannsmoB. CpaBHUBATh 3aKOHOMEPHOCTH HACJIEI0BAHMS TIPU3HAKOB,
CKpCIIUBaHUA. CIIEIUICHHBIX M HE CHEMJIEHHBIX C MOJIOM. PemiaTe reHeTU4ecKue

3a/1auv Ha HACJIEIOBAHUE CIICTNICHHBIX C MTOJIOM MPU3HAKOB

32 H3menunBocTh. Buasr PackpbiBaTh copepaHU€ TEPMUHOB U TOHATUNA: W3MEHYHUBOCTb,

NU3MCEHYNBOCTH

HacJICACTBEHHasA HN3MCHYUBOCTb, HCEHACICIACTBCHHasA HN3MCHYUBOCTD,
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MOI[I/I(l)I/IKaI_[I/IOHHaﬂ HN3MCHYHMBOCTD, BapI/IaLII/IOHHHﬁ psad, BapuUaHTa,
BaprallMOHHAag KpuBas, IMIPU3HAK, HOpMaA pCaKK1, KOJIMYCCTBCHHBIC U
Ka4C€CTBCHHBIC ITPU3HAKH. KJ'IaCCI/I(bI/H_[I/IpOBaTB BUAbI H3MCHYUBOCTHU U
BBIABJIATH UX

33 [IpakTtnueckoe 3anarue Ne 7. 3anuchiBaTh CXEMbl CKPEIIMBAHMUS IIPU B3aMMOJCHUCTBUM TE€HOB,
«Perrenue 3a1a4 Ha OIPCACIIAThL YMUCIIO T'pyIlll CHCIUICHUA I'CHOB, PCIIaTbhb I'CHCTUYCCKUC
OIIpe/ICIICHHE BEPOSITHOCTH 3aJ1a4d Ha B3aMMOJCHCTBHE I'€HOB.

BO3HUKHOBECHUS
HAaCJIECTBEHHBIX MIPU3HAKOB
npu Pa3IMYHBIX THITaX
B3aUMOJCHCTBHUS T€HOB,
COCTaBJICHHME TI'€HOTUIIHYECKHX
CXEM CKPEIIUBAHUSI M.

33 I'eneTuka yenoBeka PackpsiBath nonstus: ['eHeTnka yenoseka. Kapuotun yenoseka.
XapakTepu3oBaTb  OCHOBHBIE  METOABl  TEHETUKH  YEJIOBEKa:
reHEaJIOTHISCKHIA, OIU3HELOBEIH, IUTOTCHETUUCCKUH,
OMOXMMMYECKHUH, MOJIEKYJIIPHO-TEHETHYECKU. CoBpemeHHOe
omnpeaeeHue TeHOTHIIA: MMOJIHOTEHOMHOE CEKBEHMPOBaHUE,
TEHOTUIIUPOBAHUE, B TOM yucie ¢ nomouisto [11[P-ananu3a.

34 [TpakTueckoe 3anstue Ne 8. XapakTepu3oBaTh HACIEJCTBEHHbIE 3a00JI€BaHUs YEJIOBEKA: TCHHBIC

«CocraBieHue n aHaJIn3
POAOCIOBHBIX YCJIOBEKA».

Oone3Hu, OONE3HM C HACIEACTBEHHOW TMIPEpacloyioKeHHOCTHIO,
XpoMocoMHBIe Ooiie3Hr. COMaTHYeCKUe W TEHEepPaTHBHBIC MYTAIIHH.
CtBONOBBIC KJIETKH. PackpbIBaTh MPUHITUIIBI 3I0POBOTO 00pa3a KU3HU,
JTUArHOCTHKHU, NMPOQWIAKTUKH M JICYEHUS TE€HETHYECKUX OoJe3HEeH.
CocTaBnaTh ¥ aHAIM3UPOBATH BEPOSTHOCTh HOACIIEICTBEHHBIX
3a0071€BaHUH 110 POJIOCIOBHBIM.

Pazgen 6
«IBOJIOMOHHAA OMOJIOT U
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OBOJIOLMOHHAsA TEOpUSI U €€
MECTO B OMOJIOTUU

PackpbiBaTh copep)kaHue TEPMHUHOB W IOHATUH: HBOJIOLMS,
nepexoanbie  (popMbl, (UIOTEHETHYECKUE PSAbI, BUIBI-DHIEMHKH,
BUJIBI-PEJINKThI, 3aKOH 3apOJBIIIEBOIO CXOACTBA, OMOreHEeTHYECKHUH
3aKOH, TOMOJIOTMYHBIC W AaHAJIOTMYHBbIC OpraHbl, PYAUMCHTAPHLIC
Oprasbl, araBu3Mbl. [lepeyuciiATh OCHOBHBIE JTalbl PA3BUTHA
JBOJIFOLIMOHHON T€OpUHU. XapaKTEPU30BaTh CBUIETEILCTBA IBOJIIOLUU:
[AJICOHTOJIOTHYECKUe,  Ouoreorpaduyeckue, IMOPHOIOIHYECKHE,
CPaBHUTCIbHO-aHATOMUYCCKHUC, MOJ'IeKy.HSIpHO-6I/IOXI/IMI/I‘ICCKI/IG.
[TpuBOoANTH pUMEpBI HEepeXOAHbIX bopm OpIraHU3MOB,
¢wiorenernyecknx psnoB. [IpUBOIUTE (OPMYIMPOBKH 3aKOHOB
OMOTreHeTHYECKOI0 U 3apOJIbIIIEBOI0 CXO/ICTBA

36

Hcropus pa3BUTHS
MIPEACTABJICHUH 00 IBOJIIOITUHI

PackpeiBaTh copepxaHHE€ TEPMHUHOB M IOHSATHI: CHCTEMAaTHKa,
€CTECTBEHHBII M MCKYCCTBEHHBIM O0TOOpP. XapakTepru30BaTh OCHOBHBIE
HBOJIFOLIMOHHBIE UJEH, KOHUENIIMN U TEOPUH; CPaBHUBATh B3IJISAbI HA
By U 3Bosonuio K. Jlunues, XK.b. Jlamapka, Y. Jlapsuna. OnieHuBaTh
BKJIaJ JIuHHEs B pa3BUTHE CHCTEMAaTUKU U OOBSICHATH MPUHIIMIIBI
OMHApHON HOMEHKIIATYphl. XapaKTepHU30BaTh COJACPKAHUE U 3HAUCHUE
sBomrorinoHHON koHuenuuu XK. b. Jlamapka. OnieHnBaTh €CTECTBEHHO-
Hay4yHbIE U COLUAIBHO-DKOHOMUYECKUE MPEINOCHUIKH BOZHUKHOBEHUS
sBONMIOLIMOHHON Teopun Y. JlapBuHa. PackpbiBaTe conep:kaHue
SBOJIIOLIMOHHON Teopuu Y. JlapBuHA; CpaBHUBATh HEONPEACIEHHYIO U
ONpeAeNEHHYI0O HW3MEHUYMBOCTh, €CTECTBEHHBI M HMCKYCCTBEHHBIN
ot0op, Gopmbl OOpbOBI 3a cymiecTBOBaHUE. OMUCHIBATH MOJOKEHUS
cuHTeTHueckoil Teopun 3Boiounu (CTD) u oOBACHATH €€ 3HaueHue
JUTsI OMOJIOTUU
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MuxkposBoaronus

PackpeiBath coaepxaHne TEPMHHOB M TOHSTHI: MHUKPOIBOJIOIMA,
BUJ, KpUTEpUHU BUAA, apean, TMOMyIAlus, TeHOPOH, MYTallHH,
KOMOWHAIIMK TE€HOB. XapaKTepu30BaTh BHJ KaK  OCHOBHYIO
CHUCTEeMATUUYECKYIO €IMHUILY U IEIOCTHYIO OMOJOTHYECKYIO CHCTEMY.
Boigensate kputepun Buzaa (Mopgosiornueckui, (HU3HOIOTHYECKU,
OMOXMMHYECKUN, TCHETUIECKUH, SKOOTUYECKH, reorpaduueckuii) u
MIPUMEHSATHh KPUTEPUH TSI ONTMCAHUSI KOHKPETHBIX BUJIOB.
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MaxkpoaBontouus

PackpeiBaTh copepikaHHe TEPMUHOB U TOHATHI: MaKpOIBOJIIONHS,

¢dunorene3, OHONIOTMUECKHI Tporpecc M perpecc, apomop¢os,
yadoananTtanus, oOmas JereHepauusi, aJanTHBHAs  paauanus.
Xapaktepu3oBaTh (OPMBI SBONIOLUU. BBIABIATE apoMopdo3bl H
U/IM0AANITAMY Y PACTCHUH U )KHUBOTHBIX.
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[IpakTnueckoe 3anarue Ne 9
«CpaBHeHUE BHJIOB 10
MOP(OTIOTHUECKOMY KPUTEPUIO»

XapakTepu30BaTh BUJ] KAK OCHOBHYIO CHCTEMATHUECKYIO CIUHUILY U
LEJIOCTHYI0O OHOJIOTUYECKYI0 CHCTeMY. BbIIensTe KpuTepuud BHJA
(Mopdonornyeckuit, (U3HOTOTHYCCKHIA, OMOXMMUYECKHH,
TeHETUYECKUH, OSKOJIOTHMUECKUW, reorpaduyeckuii) U NPUMEHSITh
KPUTEpUU I ONHCAHUS KOHKPETHBIX BHJIOB, B YaCTHOCTH,
MOP(OJIOTHYESCKUN KPUTEPHIT
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Kontponbnast pabGora Ne 1.
Teopus sBOIOIIMN

PaCKpI)IBaTI) COACPIKAaHUEC TCPMHUHOB H TOHSATHH: OBOJIXOLI M,
nepexoaHblie  (GopMbl, (UIOreHEeTHYECKUE pPsAbl, BUIbI-PHJEMHKH,
BUIBI-PCIIMKTBI, 3aKOH 3apOJbIIICBOI0 CXOACTBA, OMOreHeTHYECKUI
3aKOH, TOMOJIOTMYHBIE W aHAJIOTWYHbIE OpraHbl, PYyJAUMEHTapHbIE
OpraHbl, AaTaBU3MBEI. Hepeqncnsnb OCHOBHBIC OTaIllbl Pa3BHUTHA
HBOJIIOLIMOHHOW Teopuu. PackpeiBaThb COJEp)KaHWE TEPMHUHOB U
MOHSTUI: MaKpO3BOMIOLMS, (UIOreHe3, OMOJIOTHYECKUd Mporpecc u
perpecc, apomopho3, HIMOananTanysg, oluas  JereHeparus,
aJlariTUBHas  pajauanus. XapakTepu3oBaTb (OPMBI  3BOJIOLUU.
BbIsBIsATE apoMop(h03bl U MAMOAJANTAIUHN Y PACTEHUH U KUBOTHBIX.

Pasnen 7 «Bo3HHUKHOBeHHE U
pa3BuTHe Ku3HU HA 3eMiie»
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3ap0)K,Z[CHI/IC " Pa3BUTHUC ) KU3HU

PackpeiBath comepxkaHue TEPMHMHOB M TOHATHUW: KPEALMOHU3M,
abWoreHe3, BUTaJU3M, TMaHCHEPMHsS, OWOMO33,  KOAIEPBATHI,
MpPOOMOHTHI, cuMOUOTeHe3. XapaKTepu3oBaTh METOJAbl HM3YUEHUS
HCTOPUYECKOro mpouuioro 3emud. llepednciarb OCHOBHBIE ATarlibl
XAMHYECKOH ¥ OMOJIOTHYECKOH DBOIIOIINH.
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Pa3BuTtne xu3HM Ha 3eMile IO
9paM U nepuogam

PackpsIBaTh coiep:kaHne TEPMUHOB M MOHSATHI: J0H, 3pa, MEPHUOL,
apomopo3bl, HIUMOATANTAMK. 3HATh IOCJIEJOBATEIBHOCTE JOHOB!
KaTtapxeu, apxed, NpoTepo3oil, QaHepo3oif; dp: apxeickas,
MPOTEPO30MCKasA,  MAJICO30MCKasi, ME3030MCKas, KaWHO30MCKasi;
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MePUOJIOB: KeMOPHUNCKUA, OPAOBUKCKHH, CHUIYPUHUCKHM, JIEBOHCKHUH,
KaMEHHOYTOJIbHBIM, TIEPMCKUH, TpPUACOBBIA, IOPCKUH, MEJIOBOM,
MaJICOr€HOBBIH M HEOTCHOBBIM, AHTPONOICHOBBIA. XapaKTEPU30BaTh
OCHOBHBIC COOBITHSI B Pa3BUTUU OPraHUYECKOrO0 MHUpA MO 3paM U
MepruoJiaM reoJIorTnYeCKON NCTOPUU; ATAIbl Pa3BUTHS PACTUTEIBHOIO U
JKUBOTHOTO MHpa. BeinenuTh TiaBHbIE apoMopdo3bl pPACTCHHA H
JKMBOTHBIX.
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COBpeMeHHaﬂ CHUCTCMa
OpTraHu4e€CKOro Mupa

PackpeiBaTh conep:kaHuME€ TEPMMHOB M IIOHATHUM: CHCTEMATHKA,
UCKYCCTBEHHAass M  €CTECTBEHHas  Kiaccuukanusi, OuHapHas
HOMEHKJIaTypa,  I[PUHLHN  HEPAPXUYHOCTH.  XapaKTepU30BaTh
COBPEMEHHYIO CUCTEMY OPraHMYECKOro MUpa
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PaCKpI)IBaTI) COACpKaHUEC TCPMUHOB U TTOHSTHIA: AHTPOIIOJIOT U,
aHTpoIroreHes, yeynoek pazymubiii (Homo sapiens), npsmMoxoxjeHue,
BTOpad CUIHajJIbHasA CHUCTEMA. Hepqu/ICJDITI) 3ala4y aHTPOIIOJIOrnH,
STalbl CTAHOBJICHUS W DPA3BUTHUS IPEACTABICHUM O IPOUCXOXKIECHUU
yesoBeka. M3marate OCHOBHBIE mnoJjokeHWs Teopun Y. JlapBuHa,
KPUTUYECKH OLICHWBATh HEHAYYHYI0 MH(POPMALIUIO O MPOUCXOXKICHUN
YeJoBeKa. 3HaTh CHCTEMaTH4YecKoe IoyiokeHue Buma Homo sapiens,
NEePeUYUuCIsATh €ro Mop(}osoro-aHaTOMUYECKHE MPU3HAKH Pa3HOTO
YpOBHS (THUII, KJIacC, OTPS U Ap.). Y CTaHABIMBATh YEPTHI CXOJICTBA U
pasnuyuii yenoBeka U KHUBOTHBIX. OOBACHATh U OLICHUBATh 3HAUCHUE
HAay4YHBIX 3HAHUM O MMPOUCXOKACHUHN YCJIOBCKA IJId MMOHMMaHUA MECTa
Y POJIU YEJIOBEKA B IIPUPOJIE
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OBoronus YeJIoBeKa
(aTpOTIOTEHE3)

YenoBeueckue pacsbl u
MPUPOTHBIE ajantauuu
YeoBeKa

PackpsIBaTh comepkaHue TEPMHUHOB U IOHSATHH: Pachl, pacoOreHes,
COLMAJIIApBUHM3M,  pacu3M, Merucanus. XapakTepu3oBaTb U
CpPaBHUBATH MIPEACTABUTENEH 4YEIOBEYECKUX pac, pPacKpbIBaTh
IPUYMHBl U MEXaHU3Mbl pPACOreHe3a, IEPEUUCIATb U IPUBOAUTH
IpUMEphl  MPHUCIOCOOJIEHHOCTH 4YeloBeKa K YCIOBUSIM  Cpepbl,
IPUMEPHI IPUCTIOCOOUTENBHOTO 3HAYSHHSI PACOBBIX TPU3HAKOB.
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[TpakTueckoe 3ansatue NelO.
«Bpems u nytu pacceneHus
YeJI0BEeKa IO MIaHEeTe»

Joka3piBaTh ~ enMHCTBO  BuAaa  Homo  sapiens,  Hay4HYIO
HECOCTOATENIBHOCTh PACOBBIX TEOPUM, UIEH COLUATIBLHOTO JapBUHU3MA
U pacu3ma
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Paznen 8 «Opranusmbl u
OKpY:KAIIAas cpeaay

47

Okonorus kak Hayka. Cpenpl
OOHMTaHMS U SKOJIOTHYECKHE
(bakTopsI

PackpeiBaTh cozepskaHne TEPMUHOB U IOHATHMN: 3KOJIOTHS, I1OJIEBBIE
HAOJIOACHUS, DSKCIIEPUMEHTHl, MOHUTOPHUHT OKPYXKAIOLIEH Cpelbl,
MOJIEJIMPOBAaHUE, DKOJOTMYECKOe MHpOBO33peHue. llepeuncnarts
3alayd  DKOJIOTMM, €€ pasfensl M CBA3UM C JPYTMMH HayKaMU.

XapakTepHu3oBaTh METO/bI JKOJIOTUYECKHUX UCCIICJOBaHUM.
PackpeiBaTh conmep)kaHWe TEPMUHOB W TIOHSTHHA: cpela OOWTaHHS,
JKOJIOTUYECKUE (bakTopsl, Ouosornyeckui OITUMYM,

OTPaHWYMBAIOIINHN (JUMHTUPYIOIIKK).  ¢akTop. XapaKTephu3oBaTh
yclnoBHs  cpeAd  OOUTaHMA OPraHU3MOB; KJIacCU(UUMPOBATH U
XapaKTEpPU30BaTh JKOJIOTUYECKHE (dakTopsI: abHoTUYECKHE,
OouoTHueckue U AHTPOIIOTCHHBIE. OnuceiBath JelicTBHe
OKOJIOTUYECKUX  ()aKTOPOB HA  OpPraHM3MBL.  XapaKTepu30BaTh
0COOEHHOCTH CTPOEHHUS U KU3HEAEATEIIbHOCTU PACTEHUM M )KMBOTHBIX
Pa3HBIX Cpesl 0OUTAHMS

48

buoTtnueckue haxkTopsl

PackpbIBaTh copep)kaHue TEPMHHOB U TMOHATHI: OuoTHYecKue
(GakToOpbl, XMUIIHUYECTBO, MAPA3UTU3M, KOHKYPEHIUS, MYTYalu3M,
cuMOM03,  KOMMEHCaJIM3M,  HaxJeOHUYeCTBO,  KBapTUPAHCTBO,
aMEeHCaJIU3M, HEUTpaIu3M. XapaKTepu3oBaTh OnoTnyeckue (GakTopbl U
BH/bl B3aUMOOTHOIIEHUM MEXAY OpraHu3MaMu; IPUBOJIUTH IPUMEPHI
B3aMMHON MPHUCIIOCOOJIEHHOCTH OpraHu3MoB. CpaBHUBaTh MEXIy
co0o#i BUIbl OMOTHYECKUX B3aUMOACHCTBUI OpraHu3MOB
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DKOJIOTUYECKHE
XapaKTEPUCTUKH TTOTYIISIIIH.

PackpslBaTh conepkaHHE€ TEPMUHOB U TOHATHM: IOIYJIALMS,
YUCJICHHOCTb, IUIOTHOCTb, POXKIA€MOCTb, CMEPTHOCTb, IIPUPOCT,
MUTpalMs, JAHAMHMKA YHCIECHHOCTH TMONMYJSANUU. XapaKTepu3oBaTh
OCHOBHBIE II0KAa3aTeId U DKOJOTMYECKYI0 CTPYKTYpY IOIYJIALNH;
ONMUCHIBATh MEXAHU3MBbI PETYJISAIMHN YACIECHHOCTH MOITYJISIIUN
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[TpakTryeckoe 3anstue Ne 11
«Toxcuér moTHOCTH
MOy pa3HbIX BUJOB
pacTeHun»

PaCKpLIBaTL COACpIKaHUC TCPMHUHOB U MMOHSTHH: nomyJjisanus,
YUCJICHHOCTh, IINIOTHOCTb, JWHAMHWKa YHCJIICHHOCTH TIOIMYJIAIHUN.
XapaKTepI/BOBaTB OCHOBHBIC ITOKA3aTCIIN U OKOJIOTUYCCKYIO CTPYKTYPY
TMOITYJIALNHA, OIMMCBIBATH MCXAHU3MBI PCTYIANUU  YUCICHHOCTH
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MOIYJIIIH

Pasznen 9 «Coo0miecTBa u
IKOJIOTHYECKHE CHCTEMbD»

10

o1

Coo0b1mecTBa OpraHu3MoB —
ononenos. Ctpykrypa
OuoLeHo3a

PackpbiBaTh colepkaHWE€ TEPMHUHOB M IOHATUH: OWOILIEHO3,
IKOCUCTEMa, OMOTEOIeHO3, BUABI-TOMHUHAHTHI, SKOJOrHYeCcKas HHIIA.
Xapaktepu3oBaTth ~ OuWOIEHO3  (COOOIECTBO), €ro  BUAOBYIO,
INPOCTPAHCTBEHHYIO U TPOMUYECKYIO CTPYKTYpbl. OOBSCHATH pOIb
KOMIIOHEHTOB OHMOIICHO3a B TOJJIEP)KaHUM €ro CTPYKTYyphl U
CYIIECTBOBaHMS Ha  ompeaenéHHoi  tepputopuu.  OOBSICHATH
OMOJIOTUYECKUN CMBICI SIPYCHOCTH M JIUCTOBOM Mo3anku. CpaBHHBAThH
KOMITOHEHTBI OHMOIICHO30B, HX BHJOBYIO, NPOCTPAaHCTBEHHYIO H
TPOPUIECKYIO CTPYKTYPBI, CBSI3U MEKAY OpraHu3MaMu
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OKOJIOrH4YecKHe CUCTEMbI
(3KOCHCTEMBI).
XapakTeprCcTHKa YKOCUCTEM

PackpeiBaTh conepaHUE TEPMUHOB M IIOHATUH: HSKOCHCTEMA,
OuoTreoneHo3, MpOIyLEeHThl, KOHCYMEHTHI, PENyIEeHTHI, Tpodudeckue
YPOBHH, MHUIIEBAs LIEMb U CETh, IKOJOTMUECKUE MHpaMUIbl, OnomMacca,
MPOJYKIMS, CyKIeCCHs. XapaKTepu30BaTh CBOWCTBA IKOCHCTEMBI (€€
CHOCOOHOCTh K JJUTEIBHOMY CaMOIOJEPKaHUIO, OTHOCUTEIBHO
3aMKHYTBIH KpyroBOpPOT BELIECTB, HEOOXOJIUMOCTh MOTOKA IHEPIHH).
CpaBHMBaTh NaCTOMIHBIC U IETPUTHBIE MHILEBbIE LIEMH, TPOPUIECKUE
YPOBHHU 3KOocucCTeMbl. PasnuuaTh nupamuabl NPOAYKLIMH, MHPaMUIbI
YUCICHHOCTH W mNupaMuabl Ouomacchl. CoOCTaBIATh LENU U CETH
nutanus. llepedncnsaATe  CBOMCTBA  DKOCHCTEM:  YCTOWYMBOCTB,
camoperyisiuus, pasutue (cykueccus). OINHUCBIBaTH MEXaHU3M
NOJAJEP)KaHUS  paBHOBECHUS B  OJKOCHUCTEMaX. XapaKTepU30BaTh
CYKIIECCHH, BBISBIATH NPUUUHBI U OOIIME 3aKOHOMEPHOCTH CMEHBI
HKOCUCTEM
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XapaKkTepUCTUKU TPUPOIHBIX
9KOCHCTEM

PackpeiBaTh  cojep)kaHWE TEPMHHOB W TOHSATHH:  BOJHBIC
9KOCHUCTEMBI, OMOTEOIeHO3bI, (DUTOIUIAHKTOH, 300IJIAHKTOH, OCHTOC,
rymyc. [IpuBoAMTH TNpPUMEpPHl MNPUPOIHBIX HIKOCHCTEM  CBOEH
MECTHOCTH. CpaBHI/IBaTB HA3CMHBIC 158 BOJIHBIC OKOCHUCTEMBI,
Opra"u3Mbl, 00pa3yroline pa3Hbie TPOHUIECKHUE YPOBHH
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AHTpPOIIOT€HHBIE SKOCUCTEMBI.

PackpsIBaTh cozpepaHWe TEPMHUHOB M TOHATHHA: aHTPOIIOI€HHAs
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HKOCHCTEMa, arposkocucrema, ypOoskocucreMa, OuOpazHOOOpasue.
XapaKkTepu30BaTh arpo3KOCUCTEMBI U YPOOIKOCHCTEMBI, OCOOEHHOCTH
uX cyuiecTBoBaHUs. [IpUBOAUTH pUMEPBI AHTPOIIOT€HHBIX 3KOCUCTEM
CBOEM MECTHOCTH, OIMUCHIBATh MX BHUIOBOH COCTaB U CTPYKTYpY.
CpaBHUBaTh COCTaB U CTPYKTYpy MNPUPOJHBIX JKOCHCTEM U
arpo’KOCHUCTEM, arpO’IKOCHCTEM U YPOOIKOCUCTEM
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VYuenue B.U. Bepnaackoro o
ouocdepe.

PackpbiBaTh copep:kaHHE€ TEPMUHOB U TOHATHI: ILEIOCTHOCTh
ouocdepsl, KPYroBOPOT  BEIIECTB, OWOTCOXUMHUYECKUE  ITHKJIBI
AJIEMEHTOB, 30HAJIBHOCTh Ouochepsl, Onombl. ONKUCHIBATH KPYTOBOPOT
BEIIECTB, OMOT€OXMMUYECKHE IMKIIBI a30Ta M yriepoaa B Ouocdepe.
OObsACHATL NpUYMHY 30HANBHOCTU Ouocdepsl. Ilepeuucnsars u
XapaKTepu30BaTh OCHOBHBIC OMOMBI CYIITH 3eMJITH
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AHTpOTIOTeHHBIC U3MCHEHUS B
ounoctepe. Bousaue
aBTOMOOWJIBHOTO TPAHCIIOPTA
Ha 6uochepy (I13C)

Xapakrepu3oBaTh OuocepHyro posib  uyenoBeka. IIpuBonuTh
IpUMEpPhl AHTPOIOTEHHBIX W3MEHeHHH B Ouocdepe. OuneHUBaTh
HOCJE/CTBHS 3arpsi3HEHHs] BO3AYILIHOW, BOAHOHN cCpeabl, U3MEHEHHUs
KJIMMaTa, COKpalleHus: 6ruopazHoo0pa3us. XapaKTepu3oBaTh BIIHSHUE
aBTOTPAHCIIOPTa Ha OKpY>KaroIlyro cpenyPopmynnpoBath
COOCTBEHHYIO TO3WIMI0 TI0 OTHONICHWIO K TJIOOAIbHBIM W
PETHOHAIBHBIM JKOJIOTHYECKUM IMpoliieMaM, apryMeHTHpPOBaTh CBOIO
TOUKY 3peHusi. Ha3piBaTh NPUYMHBI TOSBICHHUS MPHPOTOOXPAHHOM
TUKHM, pacKpbIBaTh 3HAu€HUE IHporpecca Uil MPEOoJOJICHUs
HKOJIOTHYECKOr0 KpU3HUCa.
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[IpakTuueckoe 3anstue Nel2.
«OTXO0BI MPOU3BOJICTBA»
(I13C)

PackpsiBaTh cOAEp:KaHWE TEPMUHOB U IIOHATHUN: AHTPOIIOTECHHBIE
U3MEHEHHUS, DOKOJOTMYECKHM Kpu3Hc, TioOanbHblEe MPOOJIEMBI.
XapakTepus3oBaTb  PAallMOHAIBHOE  HCIIOJIB30BAHHE  IIPUPOJIHBIX
pPECYPCOB; OCHOBHBIE MOJOKEHHS] KOHIENINH YCTOWYNBOIO Pa3BUTHUS
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Bnusaue counansHo-
9KOJIOTHYECKUX (aKTOpOB Ha
3nopoBbe uenoseka (I13C)

OneHuBaTh  BIMSHHE KOHKPETHBIX  COLIMAIBbHO-IKOJIOTMYECKHX
(bakTOpoB Ha 3/10pOBbE HACENEHUS, UCIIOJIb3YS MPUMEPHI U3 TPAKTUKU
U CTaTHUCTUYECKUE JAaHHble.OLIEHWBATh TEKyIIUE IOJUTHUKUA U
IporpaMMbl B 00JIaCTH  3/IpaBOOXpPAaHEHUS Ha TMpeAMET HX
3P PEKTUBHOCTH B KOHTEKCTE COL[HAIbHO-IKOJIOTHUECKUX (DaKTOPOB.
DopMyIHpoBaTh PEKOMEHJAINH 110 YAYYIIEHHUIO 3/J0POBbsI HAacEJEHUS,
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YUUTBIBAsA COOMATIbHO-3KOJIOTHYECKUEC aCIICKThI.

59 JlaGopaTtopHoe 3ansTre No3. [ToHnMaTh KOHIIETIIIMIO YMCTBEHHOH pab0OTOCIIOCOOHOCTH.
YMcTBeHHas 3HaTh (aKTOPHI, BIUSIONINE HA YMCTBEHHYIO Pa0OTOCTIOCOOHOCT.
paborocniocooHocTs (I13C) N3yuynte  METOABI W TEXHUKH  TOBBIIMICHHWS  YMCTBEHHOM

paboTOCIIOCOOHOCTH.
Oco3HaBaTh BaKHOCTb pe(IeKCUU U caMOaHalu3a.

60 KonTponbnas pabora Ne2. PackpeiBaTh ~ CMBICT  W3y4aeMbIX MOHSATHH  (BBIOGNATH  HX
Opraau3mbl 1 OKpy’Karomiast XapaKTepHbIC MPU3HAKH) U TPUMEHSATh OTU TMOHITHS TPH ONMUCAHUU
cpena. DKoJIOruyecKue Ouonoruueckux oO0BEKTOB M MPOIECCOB ISl OOBSICHEHUS OTAEIbHBIX
coo011IeCTBa (akTOB U SIBJICHUII.

Paznen 10 «Cenexuus
OpPraHu3MoOB, OCHOBBI
OMOTEXHOJIOTMH»
61 Cenexnus Kak HayKa U PackpbeIBaTh cojepikaHue TEPMHHOB W TIOHSTHH: CEJIEKIHs, COpT,
nporiecc Mopoja, INTamMM, JOMECTHKAallWs, WM OJOMAIllHUBAaHHUE, LIEHTPHI
MHOTO0OOpa3usi ¥ TPOUCXOXKIEHHUS KYyJIbTYPHBIX pAacTeHHH W
JKUBOTHBIX, TUOpUIM3aIUsl, UCKYCCTBEHHBIH o0TOOp. HaspiBaTh u
CpaBHUBATh OCHOBHBIC JTallbl Pa3BHTHUS CEJEeKIMH. M3marath ydeHue
H. . BaBunoBa 0 LEHTpax MPOUCXOXKIAEHUS KYIbTYPHBIX PACTCHMIA;
pa3nuyaTh HEHTPHI Ha KapTe MUPA, CBSA3BIBATH UX MECTOIOJIOXKECHUE C
ouaraMM BO3HHUKHOBEHHUs JApeBHEHIMX IuBMIM3anuii. CpaBHUBATh
COpTa KYJBTYPHBIX DPACTEHHH, MOPOJBI JOMAIIHUX >KUBOTHBIX M WX
TUKUX mpeakoB. OlLeHUBaTh pojib  CEJeKIUM B  0oOecreueHuH
IPOIOBOJILCTBEHHOM 0€30MTaCHOCTH YEJIOBEYECTBA
62 OCHOBBI OMOTEXHOIOTUI PackpbIBaTh cojepKaHW€ TEPMHUHOB W TMOHATHUH: OMOTEXHOJOTHS,

KJIETOYHAs  WH)XEHEpHUs, TeHHas UWHXEHepus, KIOHUPOBAHHE,
TpaHcrenHsle opranu3mel, MO (reHeTHuYecKH MOAU(UIIMPOBAHHbIE
OpraHu3Mbl). XapakTepu3oBaTh OHMOTEXHOJOTMIO Kak OTpacib
MIPOM3BOJICTBA, OCHOBHBIE JOCTHXKEHHMS OHMOTEXHOJIOTHM B 00JacTu
MIPOMBINIJIEHHOCTH, CEeJILCKOT0 X03siiicTBa M MeauuuHbl. [lepedncusaTsh
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N XapaKTECpHU30BaTb OCHOBHBIC METOAbI U JOCTHXKCHHA 6I/IOI/IH}KCH€pI/II/I.
O6C}’)KI[3TB OKOJIOTMYCCKUEC MW OTHUYCCKHC ACIICKTbI HCEKOTOPLIX
I/ICCJ'ICI[OBaHI/Iﬁ B obyacTu OHMOTEXHOJIOTHH (KHOHI/IpOBaHI/IH,
HCKYCCTBCHHOI'O OIINIOAOTBOPCHUA, HaIpaBJICHHOI'O HU3MCHCHUA
réHoMa M CO3JIaHUs TPAaHCI'CHHBIX OpFaHI/ISMOB)

63

buorexHonorus B )KU3HU

[lepeuncnarp 1 XxapakTepu30BaTb OCHOBHbBIE METOABI U JIOCTHKEHUS
ononnkeHepu. OOCYX1aTh 5KOJIOTMYECKHE U ITUYECKUE ACIEKThI
HEKOTOPBIX MCCIIEOBAHUN B 00JaCTH OMOTEXHOJIOTUH (KJIOHUPOBAHUS,
HCKYCCTBEHHOTO  OIUIOJOTBOPEHUs, HAINPABJICHHOIO  H3MEHEHMS
re€HOMAa M CO3JJaHUs] TPAHCT€HHBIX OPraHU3MOB)

64

buotexnonorus B npodeccuu
(I13C)

XapakTtepu3oBaTb OHOTEXHOJOTHIO KaK OTpacib IPOU3BOJICTBA,
OCHOBHBIE JIOCTIKEHUA OMOTEXHOJIOTHMHA B 00JIACTH aBTOMOOWJIBHOTO
MIPOM3BOJICTBA
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[TpakTnueckoe 3ansatue Ne 13
Keiicbl Ha ananu3 nHpOpMaMu
O Hay4YHBIX JIOCTHKCHHAX B

obiactu T€HETUYECKHUX
TEXHOJIOTHIA, KJICTOYHOM
VHXECHEPUH, MUIIEBBIX

ouotexuonorui. (I13C)

XapakTepu3oBaTh OMOTEXHOJOIMIO Kak OTpacib IPOU3BOJCTBA,
OCHOBHBIE JIOCTHKEHUS OMOTEXHOJIOTHH B 00JACTU TPOMBILIIEHHOCTH,
CEJIbCKOTO XO35MCTBAa U MeIUUUHBL. [lepeuncnsaTe U xapakTepu3oBaTh
OCHOBHBIE METO/IbI U IOCTUKEHUSI OMOMHKEHEPHUH.
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[TpakTueckoe 3ansaTue Ne 14
3amuTa Kelca: MpeacTaBiIeHHE
pEe3yJbTaTOB PEUICHUS] KEHCOB
(BBICTYIIJIEHUE C MIPE3EHTAINe)
(I13C)

OOCyXXnaTh 9KOJIOTHUYECKHE W DJTHYECKHE aCIeKThl HEKOTOPBIX
UCCIEeOBaHUK B 00MacTd  OMOTEXHOJOTHH  (KJIOHHPOBAHUSA,
WUCKYCCTBEHHOTO  OIUIOJJOTBOPCHUS, HANPABICHHOTO  W3MCHEHUS
TeHOMAa M CO3/IaHUS TPAHCTEHHBIX OPTaHU3MOB)

Pasznen 11 «Pemenune keiicoB
B 00J1aCTH OHMOTEXHOJIOTHI»

67

PasBurtre OuorexHonoruii ¢
MPUMEHEHNEM TEXHUYECKHUX
cucteMm (I13C)

XapakTtepu3oBaTh MPUMEHEHHE TEXHUYECKUX CHUCTEM JUIsl Pa3BUTHUS
onotexHosioru. CBSI3bIBATh Pa3BUTHE OMOTEXHOJOTHUU C MOITYyIaeMOM
npodeccuei.
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68 buonuka, OnonHKeHepus 1 PackppIBaTh CMBICIT IOHITHH «OMOHUKAY, «OMOMHKCHEPHSI
(I13C)

69 [Ipaktnueckoe 3amstue Ne 15 |1 1 XapakTepu3oBaTh MPUMEHEHHE TEXHUYECKUX CHCTEM ISl Pa3BUTHS

Kericol Ha aHanu3 ouorexHonoruu. CBSI3bIBAaTh PAa3BUTHE OMOTEXHOIOTHH C MOJIy4aeMOM
uHpopmanuu 0  Ppa3BUTUU npodeccuei.
OMOTEXHOIOTUI c
PUMEHEHUEM TEXHUYECKUX
cucteM (IO MUHHU-TpYIIIAM).
(IT3C)

70 [Ipaktudeckoe 3anstue Ne 16 |1 1 XapakTepu3oBaTh NPUMEHEHHE TEXHUYECKHUX CHCTEM JUIsl Pa3BUTHUS
3amura Kelca: MpeACTaBICHUE ounorexHonoruu. CBsA3bIBaTh Pa3sBUTHE OMOTEXHOJIOTHU C I1OJIy4aeMOMR
pe3ylbTaTOB PEIIECHUS] KEWCOB npodeccuei.

(BBICTYTITICHUE c
npeseHtanueit). (I13C)
71-72 | duddepeHpoBaHHBINA 3a4eT 2 PackppiBaTh  CMBICT ~ U3yYaeMbIX  MOHATHH  (BBIOENATH  HX
XapakTepHble MPU3HAKH) U TPUMEHSATh STU MOHITHS TPU ONMUCAHUU
OMOJIOTUYECKUX OOBEKTOB U TMPOIIECCOB I OOBSICHEHUS OTICIbHBIX
(aKTOB U SIBIECHUI.
UTOI'o 72 22
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YCJIOBUSI PEAJIN3AIIMMA ITIPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCIUITJIMHBI

Jas  peajM3anMM NpPOrpaMMbl  JUCHHUILVIMHBI  JOJIKHBI OBITH NPEAYCMOTPEHbI

cIeiyIolue crenuaabHble MOMEeIeHns

Kabuner «buonoruu», OCHaIIEHHBIH OOOPYZOBAaHMEM: CTOJ JIEMOHCTPALMOHHBIA (C
PaKOBHMHOW, TOJBOAKOM M OTBEICHUEM BOJbl, CAHTEXHUKOW, JJIECKTPUUYECKHUMHU PO3ETKAMH,
aBTOMaTaMU aBapUHHOIO OTKJIIOUEHHSI TOKA), 1a00paTOPHBIM OCTPOBHOHM CTOJ (JIBYXCTOPOHHHH, C
3aIUTHBIM, XHMOCTOMKMM M TEPMOCTOMKHMM IIOKPBITUEM, HAJACTOIbEM, C IIOJACBETKOW U
UIEKTPUUECKUMH  pPO3ETKaMM, IOJBOJKOM M OTBEIEHHEM BOABI U CAHTEXHUKOH), CTyJ
1a00paTOPHBII TOBOPOTHBIN, PETYIUPYEMBIH 11O BBICOTE.

[TpuMepHBIii IepedeHb AEMOHCTPALIMOHHOTO U J1a00paTOpHOro 000pyJ0BaHMSL.

JleMoHCTpanoHHOE 000PY0BAHUE U TPUOOPHI:

— KOMIUIEKT BIa)KHBIX IIPENapaToB IEMOHCTPALMOHHBIN

— KOMIUJIEKT repOapHeB IO CUCTEMaTHKE PAacTeHUIl C ONpeAeauTeIbHBIMU KapTOUKAMU

— KOMIUIEKT KOJUIEKINH JEMOHCTPALMOHHBIN

— 1H(poBOI MUKPOCKOT OMHOKYJISIPHBIN (C KaMepoii)

JlabGopaTopHO-TEXHOIOTUYECKOE o0opynoBaHue (mabopaTtopHoe
obopynoBaHue, IpuOOpsl, HAOOPHI AJIS FKCIIEPUMEHTA, HHCTPYMEHTBHI):

—  MOJIENH, MYJISKH, allTUIMKALUU

— KOMIUIEKT MOJEJICH-alIIJINKALMMI JEMOHCTPALIMOHHBIN

— KOMIUIEKT aHaTOMUYECKUX MOJIEIEH JEeMOHCTPallMOHHbBII

— Ha0Op NaJICOHTOJOTUUECKUX MYJISKEH

— KOMIUJIEKT OOTaHUYECKHX MOJIeNIel 1IeMOHCTPALMOHHBIN

— KOMIUIEKT 300JIOTHYECKUX MOJIEIEH JEMOHCTPAlMOHHBIN

— KOMIUIEKT MYJISDKEN IEMOHCTPAIMOHHBIN

— CKEeJeT 4YeJ0BeKa

— TOpC YenoBeKa pa3oopHbIN

— KOMIUIEKT MOJIeNen

— KOMIUIEKT CKEJIETOB PA3JIMYHBIX KJIACCOB JKUBOTHBIX

— Tabmuel penbedHble

— JIEMOHCTPAIIMOHHBIE Y4eOHO-HATJISTHBIE TOCOOUS

— KOMIUIEKT OPTPETOB J1s1 0(hopMIIeHHUS KaOuHeTa

— nabopaHTcKas 15l KaOMHEeTa OMOJIOTHHU U SKOJIOTHH

— CTOJ C SIUIMKaMU JJIs XpaHEHUs1/TyMOOI

— Kpecio opucHoe

— cToJI 1ab0opaTOPHBII MOCUHBIN

— CYWIWIbHAs NaHENb AJIs OCY bl

— 1mkad a7 XpaHeHUs y4eOHBIX TocoOuit

— 1mKad A7 XpaHeHHs BIXHBIX IPenapaToB, 3alHParOIIUACs Ha K04

— 1mkad a7 XpaHeHUs JJabopaTOpHOH MOCy b/ TIpUOOPOB

— 71a0OpaHTCKUMA CTO

— CTy’a 1a00opaTOpHbII

— KOMIUIEKT €pIICH JIJIsT MBIThsI TAOOPATOPHOMN TIOCY/IBI.

[IpumepHBIii TepedeHb JAEMOHCTPAMOHHOIO M JIabOopaTOPHOrO OOOpYIOBaHUS HOCUT
pPEKOMEHIaTENbHBIN XapaKTep.

NudpopmannonHoe odecriedeHue peaju3annu NporpaMmmbl

Jns  peanuzanuy MporpamMMbl  AUCHUIUIMHBL OMOMMOTEUHBIH (oHA 00pa3oBaTeNbHOM
OpraHu3alK JOJDKEH HMETh Ie4YaTHblE W/MIM DJICKTPOHHbIE Y4YeOHMKHM M pa3pabOTaHHBIE B
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KOMIUIEKTE ¢ HUMH y4eOHbIE TOocoOWs (TIpW HaJW4HH), JOMYIICHHBIC K HCIOJIB30BAHUIO TPH
peamzani  00pa30BaTENBHBIX  MPOTPAMM  CPEAHEr0  MPOo(ecCHOHATLHOTO  00pa3oBaHUS,
peanu3yeMbixX Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHMsL.
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KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
OBIIIEOBPA30OBATEJIBHOMN JUCIHUILIVHBI

KoHTposib M omeHKa pe3yabTaTOB OCBOCHHUSA OOLIC00pa30BaTEIbHON JUCIUILTUHBI

PaCKpBIBAIOTCS Yepe3 JUCLUUIUIMHAPHBIC PE3yNIbTaThl, HAIPaBJICHHbIE Ha (JOPMUPOBAHKUE OOIIMX

U Ipo(pecCHOHANBHBIX KOMIIETEHIIMH 110 pa3/iesiaM U TeMaM COZep KaHusl ydeOHOTo MaTepHara.

Oomasi/mpodeccuoHaibLHast

Paszgen/Tema

Tun OLEHOYHBIX

MepOonpusITUs

KOMIIEeTeH M

OK 01. Beibupars cmocoOsbl
pereHus 3aj1a4
npodeccrnoHaIbHOM

ACATCIIBHOCTH IPUMCHUTCIILHO
K pa3/IM4YHbIM KOHTCKCTaM

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.411-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1IT-0/c

OO6cyxaeHue 1o Borpocam
JEKIUU

Pazpabotka rioccapus
3all0JIHEHUE  CPAaBHUTENbHBIX
Ta0IUL

TectupoBanue

VYerHbIl onpoc

JIMKTaHT Ha WCIOJIB30BAaHUE
apryMeHTOB, OHOJIOTHYECcKOn
TEPMUHOJIOTHH U CHMBOJINKA
WnnuBunyanbHas
camocCTosITeNIbHas padoTa
[IpeacraBienue  pe3ysbTaToB
IPAKTUYECKUX paboT
KonTtponbHbie paboThI

3aiuTa TBOPUECKUX padboT

3amura VHMBHUyalIbHBIX
MPOEKTOB
Brimonnenne 3aJaHuMn

MPOMEKYTOYHOM aTTECTANK

OK 02. Ucnons3zoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaeMas TUCKyCCHS MO

COBPCMCHHBIC cpencrea | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOIIpocaM JIEKIIMHA

TIOUCKa, aHamusa | 73 g1 82  9.1-9.3 | Paspaborka MeHTaNbHOM

" " MHTEPIPETAUNH | g 411 /e 9 5[T-0/c, 10.1, gapﬂ,l B MUHH TpyIIax

uH(pOpMAaIHH, BITTOJIHEHHE U 3aIlNUTa

u P MH(POPMAIHOHHEIE 10.2,10.311-0/c, 11.11I-0/c 1a00paTOPHBIX PadboT

TEXHOJIOTUHM JUIS BBITOJIHEHUS [IpeacraBienne  pe3ysbTaToB

3a1a4 npodeccnoHanbHOM MPaKTUYECKHUX padoT

JeATeNbHOCTH [IpencraBnenue yCTHBIX
COOOIIIEHUH C Mpe3eHTaIuEH,
MIOJITOTOBJICHHBIX IO MEPEYHIO
HCTOYHHKOB,
PEKOMEHJOBAaHHBIX
MpenojiaBaTeneM

OK 04. O¢dextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | ObcyxaeHue o Borpocam

B3aMMO/IEHCTBOBATh U pabOTaTh
B KOJIJIEKTUBE U KOMaHE

4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,

JIEKITHH
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9.411-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3I1-o/c, 11.1IT-0/c

[IpencraBnenue  pe3ysbTaTOB
MIPaKTUYECKUX padoT

3aiuTa TBOPUECKUX paboT
3aH.[I/ITa WHINBUAYAJIIbHBIX
IIPOECKTOB

OK 07. ConeilicTBOBaThL
COXpaHEHHUIO OKpYKaloIIen
CpeIbl, PEecypcocOepeKEeHUIO,
MIPUMCHSITh 3HAHHSA
00 W3MCHCHUU KJIMMarTa,
TTPUHIIUITHI OepexITMBOTO
MPOU3BOJCTBA, AP (HEKTHBHO
IENCTBOBATH

B YPE3BBIYANHBIX CUTYaLUAX

Temer 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4,6.1-6.3, 7.1-
73, 81, 82, 9193,
9.411-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3I1-o/c, 11.111-0/c

OO6cy>xaeHue 1o Borpocam
JEKLUU

Pazpabotka rimoccapus
3anoJHEHHE  CPaBHUTEIIBLHBIX
TalnuIy

TectupoBanue

VYeTHBII onpoc

JIUKTaHT Ha UCIIOJIb30BaHUE
apryMeHTOB, OMOJIOTMYECKOM
TEPMUHOJIOTMU U CUMBOJIUKU
NunuBuayanpHas
caMmocTosITeNbHas paboTa
[IpencraBnenue  pe3ynabTaToOB
IPaKTUYECKUX padoT
KonTtponbHbie paboThI

3ammra TBOpYECKUX padboT
3ammra WHIUBHU Ty aTbHBIX
IPOEKTOB

Bremonaenne 3aganuii
IPOMEKYTOUHOU aTTecTaluu
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