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MOSICHUTEJIbBHAS 3AITMCKA

[Iporpamma mo yuebHOMY mpenmery '"buomorms" (nmamee - OHONOTHS) Ha YpPOBHE CpPETHETO OOIIEro
oOpaszoBaHms pa3paboTaHa Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHHM B
Poccutiickoit @enepanuny, PI'OC COO, Konnenuuu npenonaBanus yaeOHOro npeamera « BHOTOTHS» 1 OCHOBHBIX
TOJIOXKEHHH (enepaabHOi padoyeii mporpaMMbl BOCIIUTaHUSL.

Yuebnsii nmpenmer «buomorusi» yrmyonéanoro ypoBHs u3ydeHus (10-11 xmaccel) sBiseTcss OmHUM U3
KOMITOHEHTOB TNpeaMeTHoi obnactu «EcrecTBeHHO-Hay4yHble npeaMeTs». CormacHo mosioxkenussm ®I'OC COO
mpoIbHBIE YIeOHBIE TPEAMETHI, U3y9aeMble Ha YIIyOIEHHOM YpOBHE, SIBILTIOTCS crocobom auddepeHnnanum
o0yJeHHs Ha YPOBHE CpeqHEro 001ero 00pa3oBaHus U MPU3BAHEI 00ECIEUYNUTh ITPEEMCTBEHHOCTh MEXKTy OCHOBHBIM
OOIIMM, CPeTHUM OOIIUM, CPEIHUM MPOGECCHOHANBHBIM M BBICIIHNM OOpa3oBaHHeM. B To ke BpeMs KaXIplid U3
9THX Y4YeOHBIX TIPEIMETOB MIOJDKEH OBITh OPHEHTHPOBAH Ha INPHOPUTETHOE penieHne 00pa3oBaTeIbHBIX,
BOCHIUTATCIIbHBIX W pa3BUBArONIUX 3ajiad, CBA3aHHBIX C HpOd)OpHCHTaHHeﬁ 06yqa}oumxcsl U CTUMYJIUPOBAHHUEM
WHTEpeca K KOHKPETHOH O0JacT HAaydHOTO 3HAHMSA, CBS3aHHOTO C OWOJOTWMeH, MEAWIMHOW, 3KOJOTHEH,
TICUXOJIOTHEH, CIIOPTOM HJIM BOSHHBIM JIETIOM.

Iporpamma mo yweOHOMY mpeaMery "buonmorwms" maér mpeicTaBICHHE O MEIW W 3aJadaX H3YYICHUS
ygebHoro mnpeamera «buonorus» Ha yDIyOJIEHHOM YpOBHE, OmIpesaenser o0si3arenbHoe (MHBApHAHTHOER)
IpeIMETHOE COJEpKaHUEe, €ro CTPYKTYpHUpOBaHME II0 pasfenaM M TeMaM, paclpeAelieHue II0 KiaccaM,
PEKOMEHJIyeT — IIOCIEIOBaTEeIbHOCTh H3YUeHHs y4eOHOro Marepuaja ¢ Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBs3€H, JJOTUKH y4eOHOTO Ipoliecca, BO3PACTHBIX 0COOEHHOCTEH oOydatomuxcs. B mporpamme
1Mo OWOJOTMH peaM30BaH IPUHIMII IIPEEMCTBEHHOCTH C HM3YYeHHEM OHOJIOTMH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus, OGrarofaps 4eMy MpPOCMaTpUBAcTCsl HANPAaBIEHHOCTh Ha MOCIEAYIOIIee Pa3BUTHE OMOIIOTHYECKUX
3HaHWH, OpPWUEHTHPOBAaHHHIX Ha (OpMHpOBaHHWE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, HSKOJIOTHYECKOTO
MBIIUICHNUS, TIPEICTaBICHNI O 3710pOBOM 00pase >KM3HH, Ha BOCIHTAHHE OEpEeKHOTO OTHOLICHMS K OKpYXKaroIiei
MIPUPOAHOHN cpeze. B mporpamme mo 6nonorum Takke MOKa3aHbl BO3MOKHOCTH ydeOHOTo mpeamera «buonorus» B
peanmmzanu  TpeboBannit ®I'OC COO K IUIaHHPYEMBIM JIMYHOCTHBIM, METAllpeAMETHBIM W MPEAMETHBIM
pesynpTaraM oOydeHHss ¥ B (OPMHPOBAHMM OCHOBHBIX BHAOB Y4E€OHO-ITO3HABATEIBHOW JIESITEIBHOCTH
o0ydaroIuxcsi MO OCBOGHHIO COJiepKaHHs OHOJIOTMYECKOro o0pa3oBaHMsi Ha YpPOBHE CpEIHEro ooOuiero
o0pazoBaHwHs.

VYueOHblli mpeaMer «bHONOrUs» Ha YpOBHE CpeJHero oOIriero oOpa3oBaHMs 3aBeplIaeT OHOJIOTHYECKOE
o0pa3oBaHME B IIKOJIE M OPHEHTHPOBAH HA PacUIMPEHNE U yIIIyOJIleHHEe 3HaHUK 00yJalomuXxcs O XUBOM IPHUPOJIE,
OCHOBaX MOJIEKYISIDHOW M KJIETOYHONH OWOJIOTHMH, SMOPHOIOTMU M OWOJIOTHH pPa3BHUTHS, T'€HETHKH, CENeKIWH,
OMOTEXHOJIOTUH, IBOJIIOLUOHHOTO YUE€HHS ¥ SKOJIOTHH.

W3yuenne yueOHOro mpenmera «buojorms» Ha YIIyOJI€HHOM YPOBHE OPHEHTHPOBAHO Ha IIOJITOTOBKY
00y4aroIuxcsi K MocieyoleMy NoTydeHHI0 OHMOIOTHUecKOro o0pa3oBaHKs B By3aX M OpPraHM3alMsIX CPEIHETO
npodeccrnoHanbHOro o6pazoBaHus. OCHOBY €ro COJAEpXaHHsI COCTaBIISIET CHCTeMa OWOJOTMYECKHX 3HAHHH,
HOJIy4EHHBIX TIPH M3y4eHHH OOYdYarOIIMMICS COOTBETCTBYIOLIMX CHCTEMAaTHYECKUX Pa3leioB OMOIOTHU Ha YpOBHE
OCHOBHOTO o0miero obOpasoBanus, B 10—11 kilaccax 3TH 3HaHHMS TOJYYalOT pa3BUTHE. Tak, paclIMpeHbl U
yriyOsieHbl OMONIOTMYECKNE 3HAHMS O PACTEHMSX, )KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me UeloBeKa, OOIINX
3aKOHOMEPHOCTSX JKM3HM, MOMOJHHUTEIBHO BKIIOUEHBl OHOJIOTMYECKHE CBEICHUS MPHUKIAJHOTO M IIOMCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIOJIB30BaTh KaK OPUEHTHUPHI JUIS TOCIEAYIOEero Beioopa mpodeccun. Bo3moxxHa
TaK)Ke MHTErpanusi OMOJIOTHYECKUX 3HAHUH C COOTBETCTBYIOLIIMMH 3HAHUSIMH, TIOJMYICHHBIMU OOYJarOIIUMUCS MIPU
n3ydeHun QU3UKU, XUMUH, Teorpadiu 1 MaTEMaTHKH.

CrtpykTypa mnporpaMMbl Mo YydeOHOMYy mpenmery "buosiorus" oTpakaeT CHCTEMHO-YPOBHEBBIH U
9BOJIFOIIMOHHBIN TOXXOABI K M3ydeHHIO0 Owojyoruu. COINIacCHO WM, HW3y4aloTcsi CBOIMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIE Ul JKUBBIX CHCTEM DPAa3HOTO YPOBHS OpraHU3allH, JBOJIONMH OPraHMYECKOTO MHpa Ha 3eMile,
COXpaHeHHs1 OMOJIOTHYECKOTO pazHooOpasms rumaHeTol. Tak, B 10 kijacce M3y4aroTCs OCHOBBI MOJEKYISPHOU H
KJICTOYHOH OHWONOTHH, AMOpPHOJOTMM M OWOJOTWM pa3BUTHS, TEHETUKW U CENIEKIUH, OWOTEXHOJIIOTHH U
CHHTETHYECKON OMONOTHH, aKTyaqu3UpYIOTCS 3HaHWS OOyJaromuxcst Mo OOTaHWKE, 300JIOTHH, aHaTOMUH,
¢dusmnonorun yenoseka. B 11 kiacce n3ydarorcst 3BOJIOIMOHHOE YU€HHE, OCHOBBI SKOJIOTHHU U YUeHHe o Onocdepe.

Yuebusiit mpenmeT «bronorus mpu3BaH 00eCTIEYNTh OCBOCHHE 00YUYAOIIUMUCS OMOJOTHIECKAX TEOPHHA 1
3aKOHOB, W€i, IPUHLIMIIOB W TPaBWJI, JEXAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHHBI MUpa,
3HaHUH O CTPOEHHWH, MHOTOOOpa3uy M OCOOEHHOCTSIX KJIIETKH, OPTaHu3Ma, TOMYISALUH, OHOIIeH03a, SKOCHCTEMBI, O
BBIJIAIOIMXCSl HAYYHBIX JIOCTIDKCHHUSIX, COBPEMEHHBIX HCCIECJOBAaHMAX B OHOJIOTHH, NPHKIAJHBIX aCTEKTax
Ovonorndyeckux 3HaHWH. Jlnsl pa3BUTHS W TOANCPKAHUS WHTEpeca OOy4arolmuXcsi K OWOJIOTMH Hapsijiy co



3HAUYUTEIBHBIM 00BEMOM TEOPETHYECKOTO MaTepHaia B COAEPKAaHUHM MPOTPaMMBI IO OHOJNIOTHH HPEITyCMOTPEHO
3HaKOMCTBO C UCTOpHEH CTAHOBJICHHS M Pa3BUTHS TOW WIJIM MHOW 00nacTu OMOJOTHH, BKJIAJOM OTEYECTBEHHBIX U
3apyO0eXHBIX YIEHBIX B PEIICHUE BAKHEHITNX OMOIOTHYECKUX U IKOJIOTUYECKHX MPOOIIEM.

Lenp n3ydenus yueOHoro mpeamera «buonorusi» Ha yriayOnEHHOM ypoBHE — OBIIaJIeHHE OOYYarOIIUMHUCS
3HAaHUAMU O CTPYKTYPHO-(QYHKIIMOHAJIBHON OpPraHM3alliy KUBBIX CUCTEM Pa3HOTO paHra W NMpHoOpeTeHHe yMEHUH
HCIOJBh30BaTh OSTH 3HAaHWA B (OPMUPOBAHMHM HWHTEpPeca K ONPEACIEHHOM o0yiacTh IpodeccHOHATbHON
JeSITETFHOCTH, CBSI3aHHOM C OMOJIOTHEH, WM K BRIOOPY YIeOHOTO 3aBENEHUS LIS MPOJOIIKEHUS OHOIOTHIECKOTO
o0Opa3zoBaHws.

Joctmxenne nenu u3ydeHust ydeOHoro npeamera «buosorus» Ha yriyOn€HHOM YpOBHE OOeCIieunBaeTCst
pEIICHNEM CIIETYIOMINX 3a1ad:

OCBOEHHME OOYYarOIUMHKCS CHUCTEMbl OHOJIOTHUECKMX 3HaHHW: 00 OCHOBHBIX OMOJIOTMYECKHX TEOPHUSX,
KOHIIENIIMAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TPaBHIAX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHYIO KapTHHY MUPa; O CTPOSHUH, MHOT000pa3iK U 0COOEHHOCTAX OMOJOTHYECKHX CHCTEM (KJIETKa, OpraHHh3M,
TIOMyJISIIUsI, BHJ, OWoreoreHo3, Owocepa); O BBITAIONIMXCS OTKPBITHAX W COBPEMEHHBIX HCCIETOBAHUSX B
OHOJIOTHH;

O3HAaKOMJICHHE OOY4YaloIIMXCs ¢ METOAAMM IO3HAHHS JKUBOM NPUPOIBI: HCCIENOBATENLCKHUMH METOJaMH
OMoNOrMYecKnX HayK (MOJICKYJSIDHOM M KJIETOYHOH OMOJIOrWH, SMOPHOJIOTUN M OMOJIOTHM Pa3BHTHS, TEHETUKH U
CeNeKIMU, OMOTEXHOJIIOTHH M CHHTETUYECKOW OHOJIOTHH, TAJIEOHTOIOTHH, SKOJIOTHH ); METOIaMH CaMOCTOSITEILHOTO
TIPOBECHUS OMOJOTMIECKUX MCCIEA0BaHUH B JTaOOpaTOpHH U B IIpupoe (HabJroieHne, H3MEepPEeHUe, SKCIIEPUMEHT,
MOJICTTUPOBAHUE);

OBNIaJieHne OOYYalOUIMMHUCS YMEHHSMHU: CaMOCTOSATENIbHO HaXOJWTh, AHAIM3UPOBaTh W HCIOJIH30BATh
OMOIOrMYecKyl0 HWH(OPMAIHIO; IMOJTb30BAThCS OHOJIOTMYECKONH TEPMHUHOJIOTMEH M CHMBOJMKOM; YCTaHABIUBATH
CBSI3b M@Ky Pa3BUTHEM OHOJIOTHH U CONNATBLHO-3KOHOMHYECKUMH U 3KOJIOTHYECKUMH TIPOOJIEMaMH YeIOBEYECTBa;
OLICHHMBATh TOCIE/ICTBUSI CBOEH NEATENHHOCTH MO OTHOIIEHUIO K OKPY)KAaroIleH MPUpOAHOI cpene, COOCTBEHHOMY
3[0POBBIO H 3JI0POBBIO OKPYXKAIOIIUX JIFO/ICH; 0OOCHOBBIBATH U COOJIONATh MEPHI MPOPUIAKTUKH WH(PEKIIMOHHBIX
3aboJieBaHuil, paBHiIa MOBEACHHUS B IPUPOJIe U obecredeHns: 0€30MacHOCTH COOCTBEHHON YKU3HENEITENFHOCTH B
YpPE3BBIYANHBIX CHTYalUsIX HPUPOJHOTO M TEXHOIGHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIC HaydHbBIC
OTKPBITHS B 00JIACTH OMOJIOTHY;

pa3BUTHE Yy OOYYaIOIINXCS WHTEIEKTYaIbHBIX M TBOPYECKHMX CIIOCOOHOCTEH B MpoOIecce 3HAKOMCTBA C
BBIJJAIOLIMMUCS OTKPBITHSMH W COBPEMEHHBIMH HCCJIEIOBAaHUSIMH B OHOJIOTHH, pEUIaeMbIMU €l0 NpoliemMamu,
METOJIOJIOTHe OMOJIOTMYECKOr0 HCCIIEAOBaHUS, TPOBEACHHUS OSKCIEPUMEHTAIBHBIX HCCIEOBAaHUH, pPELICHHS
OMONIOTHYECKUX 33/1a4, MOJICTUPOBAHISI OMOJIOTHYECKUX OOBEKTOB U MIPOIIECCOB;

BOCIIMUTAHUE Y 06y1{a}01u1/1x05{ HOEHHOCTHOI'O OTHOLICHUS K JKUBOH NpupoJC B HCIOM U K OTACIbHBIM eé
00BEKTaM U SBIECHUAM; (POPMHUPOBAHNE IKOIOTHUECKOM, TeHETHIECKOH TPaMOTHOCTH, O0IIel KyIbTyphl IIOBEICHUS
B IIPUPOAE; UHTErPALIMY €CTECTBEHHO-HAYUHBIX 3HAHUU;

npruodpereHre 00ydJaroIUMICS KOMIIETEHTHOCTH B PalMOHAIFHOM IIPHPOJONOIB30BaHuM (coOmoaeHue
IpaBWI MOBEACHUS B MPUPOJE, OXPAHbl BHIOB, SKOCHCTEM, OHOC(Epbl), COXPAHEHHH COOCTBEHHOTO 3J0POBbS M
30pOBbSl OKPYXKAIOIIMX JIOoAeH (coOmoneHus Mep NpoQuIakTHKK 3abojeBaHui, oOecrmeueHue Oe30MacHOCTH
KU3HEACATEIBHOCTH B UYPE3BBIYAWHBIX CHUTyalUsIX IPUPOAHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE
WCIIOJIb30BaHUsI OMOJIOTHYECKUX 3HAHUH U YMEHHI B TIOBCEAHEBHOM KU3HHU;

CO3JJaHME YCJIOBHM JUII OCO3HAaHHOTO BBHIOOpAa OOYYAIOIIMMUCS WHAWBUIYATBLHOH 00pa3oBaTenbHOM
TPaeKTOPUH, CIOCOOCTBYIOLIEH IOCieAyomeMy NIpodecCHOHATEHOMY CaMOONPENEIeHHI0, B COOTBETCTBHH C
WHIMBUIYaJIbHBIME HHTEPECaMH U TIOTPEOHOCTSIMH PETHOHA.

OO1ee YmuCcIIo 4acoB, OTBEACHHBIX HA M3ydeHHE OMOJOTHMH Ha YIIIyOJNEeHHOM YPOBHE CpEAHEro oOLIero
obpazoBanus, coctaBisier 204 gaca: B 10 kiacce — 102 vaca (3 gaca B Heneno), B 11 kimacce — 102 vaca (3 gaca B
HEJICINIO).

Otbop oOpraHm3alMoOHHBIX (GOPM, METOIOB M CPEICTB OOYYCHUS OHMOJOTHH OCYIIECTBISETCS C yIETOM
crieruUKH €ro coJepKaHusl W HANpaBJICHHOCTH Ha TPOJOJDKEHUE OMOIOTHYECKOro 00pa30BaHUsl B OPraHU3aIMsAX
cpemHero npodecCcHOHAIBHOTO U BBICIIETO 00Pa30BaHMUS.

OO0s13aTeNbHBIM YCIIOBHEM TpH OOy4eHHHM OWOJIOTMH Ha YriayOJEHHOM YpOBHE SBIISIETCS MPOBEICHUE
mabopaTOpHBIX M TpakThdeckux pabor. Taxke ydactie 0OOy4arOMIMXCS B BBIIONHEHWH IMPOEKTHBIX W Y4eOHO-
UCCIIEIOBATEILCKUX PAa0OT, TEMaTHKa KOTOPBIX OMpENeNseTcsl YUUTENeM Ha OCHOBE MMEIOUIMXCS MaTepHallbHO-
TEXHUYCCKUX PECYPCOB U MECTHBIX MPUPOJHBIX yCHOBHﬁ.

COAEPKAHUE OBYUEHMUS



10 KJIACC

CopepxaHue TPOTPaMMBI, BBIIEICHHOE KYPCUBOM, HE BXOAWUT B MPOBEPKY TOCYyJapCTBEHHON HTOTOBOMN
arrecrauuu (['MA).

Tema 1. BuoJiorusi kak Hayka

CoBpemeHHast OHOJIOTHS — KOMIUIEKCHas Hayka. Kpartkas wcropusi pa3BuThs Owonoruu. buomormueckue
HayKd W W3ydaeMble UMHU NpoOiembl. OyHIaMEHTaIbHbIE, IPUKJIAJAHBIE W ITONCKOBBIE HAyYHBIC MCCIECAOBAHHS B
Ononornu.

3HaueHune OHoONOrMM B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HaydHOW KapTuHbl Mmupa. [Ipodeccun,
CBsI3aHHBIE C OWoiormeld. 3HaueHHWe OMOJOTMH B MPAKTHUYECKOM JEATENBHOCTH YEIOBEKAa: MEAWIMHE, CEIbCKOM
XO35UCTBE, IPOMBIIUIEHHOCTH, OXPaHe IPUPOABI.

JdeMoHcTpanuu

[Moptpetsr: Apucrorens, Teodpacrt, K. JIunueit, XK. b. Jlamapk, Y. dapsun, Y. I'apseii, I. Mennens, B. 1.
Bepnanckuit, U. I1. [Tasnos, N. . Meurukos, H. W. Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yotcon, ®@. Kpuk,
. K. benses.

Tabnuup! n cxeMbl: «CBA3b OHOIOTUH C APYTHMHU HayKaMi», «CructeMa OMOJIOTHYSCKUX HAayK».

Tema 2. JKuBble cCTeMbI H X H3y4YeHHE

JXusble cucTteMbl Kak MHpenMer usydeHus Ouosiornu. CBOMCTBA JKMBBIX CHCTEM: €IMHCTBO XMMHYECKOTO
COCTaBa, JUCKPETHOCTh M  LEJIOCTHOCTb, CIIOKHOCTh M YHOPSJAOYEHHOCTh  CTPYKTYpBI, OTKPBITOCTB,
CaMOOpraHHU3alsl, CAMOBOCIIPOU3BEICHNE, PA3IPAKUMOCTb, U3MEHUYUBOCTb, POCT U pa3BUTHE.

YpoBHH OpraHM3alil JKUBBIX CHUCTEM: MOJICKYISAPHBIA, KIIETOUHBIH, TKaHEBBIH, OpPTaHW3MEHHBIMH,
MOy ISIIIMOHHO-BUIOBOM, 3KOCHCTEMHBIN (OmoreoneHoTndeckuii), Omocdepnsiid. Ilporeccsl, mpoucxoasmmue B
KUBBIX cucTeMax. OCHOBHbIE IPU3HAKH >KMBOTO. JKU3HB Kak (opma cymecTBoBaHU MaTepuu. Hayku, nsydaromue
JKMBBIE CHCTEMBI Ha Pa3HBIX YPOBHSAX OpraHHU3aIUH.

W3yuenne xuBHIX cucTeM. Metonsl Ouonormueckoir Haykw. HaOmronmenwe, mM3MepeHHE, SKCIEPUMEHT,
cucremMaru3aiys, Mmeraananus. [loHsaTue o 3aBUCHMON U He3aBUCUMOH NepeMeHHOo. [InannpoBaHne 3KcrepuMenTa.
IlocranoBka u mpoBepka rumoTe3. HyneBas rumote3a. Ilonsitme BRIOOpKM m e€ HocTtoBepHOCTH. Pazbpoc B
Ononornyeckux JaHHBIX. OIEHKa JOCTOBEPHOCTH MOJYYEHHBIX Pe3yJbTaToB. [IpUUMHBI MCKaKEHUS PE3YJIbTaTOB
sKcnepuMenTa. [IoHsITHE CTaTHCTHYECKOTO TeCTa.

JemoHcTpanum

Tabmuuer u cxembl: «OCHOBHBIE TPH3HAKW JKU3HM», «buojorndeckue cucreMbl», «CBOWCTBA KUBOM
MaTepun», «YpPOBHHM OpraHU3alMd XUBOW NPHUPOIsD, «CTpOeHHE >KUBOTHOM KICTKW», «TKaHU KMBOTHBIXY,
«CHucTeMbl OpraHOB 4YeJOBEUECKOro opranusmay, «buoreoneHo3», «buocdepay», «MeTompl W3ydeHHs IKHUBOM
TIPAPOIBD».

O0opynoBanue: 1abopaTopHOE 000PYIOBAHKE ISl TIPOBEACHHS HAOIIOACHHI, H3MEPEHHH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnonp30BaHNe Pa3TUIHBIX METOJIOB IIPH U3YYEHUH KHUBBIX CUCTEM».

Tema 3. buosiorusi KjieTku

Knerka — cTpykTypHO-(yHKIIMOHANIbHASL €IMHKLIA )KUBOTO. VcTopus oTKpbIThs KieTku. Padots! P. ['yka, A.
Jleenryka. Knerounas teopust (T. IlBann, M. Inedinen, P. BupxoB). OcHOBHBIC IOJOXXEHHS COBPEMEHHOMN
KJIETOYHOH TEOPHH.

Metoapl MOJEKYISIPHOH M KJIETOYHOM OHMOJIOTHH: MHKPOCKOIMS, Xpomarorpadus, 31eKTpodopes, METo.
MEUEHBIX aTOMOB, I depeHnnaIbHOe HeHTPU(YrupoBaHHe, KYIbTHBUPOBAHHE KIETOK. M3yueHue ukcuposantoix
Kiemok. OIEeKTpOHHas MUKpockonusa. Kowgoxanvnas mukpockonus. Bumanvnoe (npudicusnennoe) usyuenue
KIemox.

JemMoHcTpanum

Ioptpersr: P. I'yk, A. JleBenryk, T. IlIBann, M. IlInelinen, P. Bupxos, K. M. Bap.

Tabmumpr u cxembl: «CBETOBOM MHKPOCKOID», «JIEKTPOHHBIH MHUKPOCKOM», «VcToprs pa3BUTHS METOIOB
MHUKPOCKOTIHID.

OO6opyznoBaHue: CBETOBOH MHKPOCKOI, MHKPOIPENApaThl PAaCTUTENbHBIX, JKUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

IpakTuueckass padora «lI3ydeHne MeTomOB KJIETOYHOW Omonoruu (xpomatorpadus, smekTpodopes,
middepernnanpaoe neHTpudyruposanue, [1LP)».

Tema 4. XuMuuecKasi OpraHu3anus KJIeTKH



XUMHYECKAH COCTaB KIETKH. Makpo-, MHKpPO- W YJIbTpaMHUKpodJeMeHTh.. Boma m e€ pomp Kax
pacTBOpHUTENS, peareHTa, ydacTHe B CTPYKTYPHUPOBAHHH KIETKH, TEIUIOPETYISuHA. MuHepalbHble BEIIecTBa
KJIETKH, UX OMOIOrHdecKast poib. Posib KATHOHOB M aHHOHOB B KJIETKE.

OpraHnyeckre BellecTBa KJIETKH. buosorumdeckue mosmmepsl. beiaku. AMUHOKHCIOTHBIH cocTaB OEIKOB.
Crpyktypsl OenkoBoi Mosekyidbl. [lepBuuHas CTpykTypa Oenka, MENTHAHAs CBs3b. BTOpuUYHAs, TpeTHUHas,
YyeTBepTUYHas CTPYKTyphl. JleHarypanus. CoiictBa OenkoB. Knaccudukarnms OenkoB. buonornueckne QpyHKunu
0enKoB. /Ipuonsi.

VYrneBoapl. MoHOCaxapupl, AMCaxapujpl, ONMrocaxapuabl M mnonucaxapuapl. OOIIuWiA iaH CTpOeHus U
(U3MKO-XMMHYECKHE CBOMCTBA YIIIeBO0B. bronornyeckre GpyHKINH yriieBOJOB.

Jlumanmer.  TmapodunbHO-rHApodoOHBIe  cBoiictBa.  Kiaccmukanmss — mummmoB.  TpUTIHIEPHIBL,
¢docdonunuael, Bocku, crepousipl. bronornueckue ¢pyHkimu nunuaoB. OOIiKe cBoiicTBa OMOJIOrHYECKUX MeMOpaH
— TEKy4eCTb, CIIOCOOHOCTD K CaMO3aMbIKaHUIO, TIOIYITPOHUIIAEMOCTb.

HykneunoBsle kucnmotrel. JIHK u PHK. Crpoenmne HykiaenHoBbsix kucnoT. Hyxmeorumsl. Ilpuniun
kommieMeHTapHocT. IlpaBwio Yapradda. Crpykrtypa JHK — nBoitHas crupans. MecToHaxoXaeHHEe |
ouonorndeckue ¢pynxuu JJHK. Buast PHK. ®ynkiun PHK B kierke.

Crpoenune monekyibsl AT®. Makpospruueckue cBsizu B Monekyiae AT®. Buonornueckue ¢pynxipn ATO.
BoccranoBneHHble TEpeHOCUYMKH, WX (QYHKIOUM B KIeTKe. [lpyeue mnykaeosuompugpochamor (HTD).
CexsenupoBanue IHK. Memoou: eenomuku, mpanckpunmomuku, npomeoMuKu.

CrpykTypHasi 6uosorus: OMOXMMHUYECKHE W OMO(U3NYECKHE NCCIENOBaHUS COCTaBa M IPOCTPAHCTBEHHOM
CTPYKTYpbI OMOMOIeKyil. Moodenuposanue cmpykmypsl u QyHKyuti OUOMOIEKYN U UX Komnaekcos. KomnviomepHuiii
OU3AUH U OPeAHUYECKUTI CUHMEe3 OUOMOJIEKYIL U UX HeNPUPOOHBIX AHANO208.

JemoHcTpanum

Hoptpertsrt: JI. Tonunr, Jx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, @. Caurep, C. [Ipy3unep.

Juarpammel:  «PacnpeneneHne XMMHYECKHMX JJIEMEHTOB B HEXHBOM Tmpupojae», «Pacmpenenenue
XMMUYECKUX 3JIEMEHTOB B )KUBOH IIPUPOE».

Tabnuuer n cxemsl: «llepuoandeckas TabiauIa XUMHYECKUX IJIEMEHTOBY», «CTpOEHHE MOJEKYJBl BOJBIY,
«BemectBa B cocraBe OpraHu3MoB», «CTpoeHHE MOJEKynbl Oenkay, «CTPYKTYpbl OEIKOBOH MOIIEKYIBD,
«CTpoeHue MOJEKYN yIrieBogoBy», «CTpoeHHE MOJIEKYN JHIUAoB», «HykienHoBbIE KHCIOTHIY, «CTpoeHue
MoeKynsl ATO.

O0opynoBaHue: XUMUYECKask TIOCy1a U 000pyI0BaHHE.

JlaGoparopHasi padora «O0Hapy)eHHE OCITKOB C TIOMOIIBIO KAYECTBCHHBIX PEaKITUI.

JlaGoparopHasi padora «lccnenoBaHue HYKJICHMHOBBIX KHCIIOT, BBLACIEHHBIX M3 KIETOK Pa3IHYHBIX
OPTaHU3MOBY.

Tema 5. CTpoeHne 1 pyHKIMHA KIETKA

Tunbl KIETOK: 3yKapHoOTHYecKass M Ipokapuorhueckas. CTpyKTypHO-()YHKIMOHAIIbHBIE 00pa3oBaHUs
KJICTKH.

Crtpoenne mnpokapuoTHueckoi kieTku. Kierounas crenka Oaktepuil m apxeil. OCOOCHHOCTH CTPOCHHUS
reTepoTpodHOI U aBTOTPOYHON MPOKAPHOTHUECKUX KIETOK. MeCTO U posb MPOKApHOT B OHOIIEHO3aX.

Crpoenne U (pyHKIMOHMPOBAHHUE dYKAPHOTHYECKON KieTkH. [lmazmarmueckas memOpaHa (TUrasmMaieMma).
CTpyKTypa IUIa3MaTH4ecKoi MeMOpaHbl. TpaHCIOPT BeIIECTB yepe3 IUIa3MaTHYECKy0 MeMOpaHy: HacCHBHBIH
(muddy3ms, obmeruénHas auddysus), akTUBHBINA (MIEPBUYHBIA W BTOPWUYHBIA aAKTHBHBIH  TPAHCIOPT).
[onynponunaemocts MeMmOpaHbl. PaboTa HaTpuii-KaqMeBOro Hacoca. OHJIOIMTO3: MHUHOIMTO3, (aroluTo3.
Ox3ommro3. Kierounas crenka. CTpykTypa U pyHKIMU KJIETOYHOW CTEHKH PAacTeHHH, TPHOOB.

[uroruazma. [uto3oms. LuTtockenet. [IBmkenue nmroruiazmbl. OpraHouabl kiaetku. OqHoMeMOpaHHBbIE
OpraHoubl KieTKH: dHaoruazmarndeckas cetb (JI1C), anmapar ['onbmpku, TU30COMBI, X CTPOEHHE U (DYHKIIUH.
B3anmocBsi3p  0HOMEMOpaHHBIX OpraHouAOB KieTku. CTpoeHHe TpaHYISIpHOTO peTHKynyMmMa. Mexanusm
Hanpaenenusi Oenxos 6 OIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ mamkuit
(arpanynsipHBIN) SHAOMIa3MaTHYecKuil petukynyMm. CekperopHas ¢yHKus ammapara [onbmku. Moougurayus
benxos 6 annapame I onv0cu. Copmuposxa denxos 6 annapame I onb0xcu. TpaHCTIOPT BEmIECTB B KIeTKe. Bakyoin
pacTuTenbHBIX kieTok. Knerounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpPTraHOMABI KJIIETKHM: MHTOXOHAPHH, IUIACTHIBL. [Ipoucxodicoenue Mumoxonopui u
nracmuo. Cumbuoeenes (K.C. Mepesckoscruii, JI. Mapeynuc). CtpoeHre U (GyHKIMM MUTOXOHIPHA W TUIACTHL.
[lepBuuHbIE, BTOPUYHBIE M CIOXHbBIE MJIACTHIBI (POTOCHHTE3UPYIOMIUX JYKapHUOT. XJIOPOIUIACTBI, XPOMOILIACTHI,
JIEHKOIIACTHI BBICIIUX PACTEHUM.



HememOpannbie opranoun sl kiaetku CTpoenne u GyHKIMH HeMeMOpaHHbBIX OpPTraHONIOB KJIETKH. PHOocomel.
Tlpomescymounvie punamenmor. MuUKpodUIaMeHTEL. AKkmunogble Mukpoguiamermei. MBITICUYHBIC KIICTKU.
Axmunosbie KoMnOHeHMbl Hembluleynblx Kiemok. Mukporpyooukn. Knerounsiii nientp. CTpoeHHE W IBHKEHHE
KTYTUKOB W pecHHYeK. MUKpoTpyOouku muromasmel. LleHtpuons.  bBenku,  accoyuupoeauHvie ¢
MUKpoguramenmamu u Muxpompybouxkamu. Momopnvie 6enxu.

SAnpo. Obosouka sapa, XpPOMaTHH, KapHuoILIa3Ma, SIIPBIIIKH, UX CTPOCHHE W (YHKIHMU. SIaepHbIi OenKoBbIN
MaTpuKc. IIpocTpaHCTBEHHOE PACIIOIOKEHNE XPOMOCOM B MHTEP(HA3HOM sIpe. Dyxpomamun u 2emepoxpoMamuH.
Benku xpoMaTtuHa — TUCTOHBL. JJuHamuka 0epHoti 00010YKU 6 Mumose. A0epuvlil mpancnopm.

Knerounsle BrmoueHusi. CpaBHHTENbHAs XapaKTEPUCTHKA KIETOK SYKapUOT (pacTHTENbHOH, >KUBOTHOM,
TpuOHOI).

JemoHcTpanum

Ioprpersr: K.C. Mepexkosckui, JI. Maprynuc.

Tabnuuer U cxembl: «CTpOEHUE DYKapUOTHUECKOH KieTKn», «CTpoeHHe KHUBOTHOW KieTKn», «CTpoeHue
pacTUTENBHOMN KIIETKI», «CTpOoeHHEe MUTOXOHAPHNY, «S11po», «CTpoeHne MTPOKAPHOTHIECKOM KISTKI.

OOopynoBaHue: CBETOBOIl ~ MHKPOCKON, MHKPONpPENapaThl  PAaCTUTENBHBIX, JKUBOTHBIX  KIIETOK,
MHKpOIpenaparsbl 6akTepHaIbHbIX KJIETOK.

JlaboparopHasi padora «/3ydeHue cTpoeHHsl KIETOK pa3InYHbIX OPTaHU3MOBY.

IIpakTHyeckas padora «/3yueHne CBOWCTB KIETOYHONH MEMOPaHBD».

JlaGoparopuas padora «/ccienoBanue a3Moin3a 1 JeTUIa3MoJIi3a B PACTUTEIBHBIX KIIETKaX».

IIpakTHyeckas padota «3yueHne ABM)KEHHS IIUTOILIA3Mbl B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelllecTB M NPeBpallleHHe JHEPTHUH B KJIeTKe

AccUMWIANMSA M TUCCHMWIALMS — JIBE CTOPOHBI MeTaboim3Ma. THrel oOMeHa BEmIecTB: aBTOTPO(HBINA U
rerepoTpoHBId. YyacTHe KuCIOpoja B OOMEHHBIX IIpolleccaXx. OHepreTudeckoe OoOecleyeHHe KIICTKH:
npespamieHrne AT® B oOMeHHBIX Tporeccax. depMeHTATUBHBINA XapakTep peakluil KJIETOYHOTO MeTaboiIHM3Ma.
depMeHTBI, WX CTpOeHHE, CcBolicTBA W MexaHu3Mm geiictBusi. Kodepmentsl. Otnuuust (QepMEHTOB OT
HEOPraHWYECKHX  KaTallM3aTopoB. bBelKu-akTUBaTOpel H  OENKU-UHTHOMTOpBHL.  3aBHCHMOCTh  CKOPOCTH
(hepMEHTaTUBHBIX PEAKIINIA OT Pa3IMIHBIX (PaKTOPOB.

[lepBu4HBI CHHTE3 OpraHMYECKHX BellecTB B KieTke. DoTtocuHTe3. AHOKCUZEHHBI U OKCULEHHbLI
gomocunmes 'y Oaxmepuii. Ceemocobupaiowue nueMeHmbl U NUSMEHMbl PEeaKyuoHHo20 yenmpa. Pomib
XJIOPOIUIacTOB B mpouecce ¢orocuHTe3a. CeroBas U TeMHoBas (a3pl. Domoovixanue, Cs., Cs. u CAM-munoi
¢omocunmesa. TlponykTuBHOCTH (oTOCHHTE3a. BnusiHMe paziau4HbIX (DAKTOPOB Ha CKOPOCTh (POTOCHHTE3A.
3HaveHne POTOCHHTE3A.

XeMocuHTe3. Pa3HooOpa3ue OpraHU3MOB-XEMOCHHTETHKOB! HUTPUDUIHPYIOILIE Oaktepum,
xKerne300aKTepun, cepoOaKTeprH, BOJOPOAHBIE OakTepr. 3HaYeHHE XeMOCHHTE3a.

AHaspoOHble opraHu3Mbl. Buabl Opoxenus. [IpogyKTbl OpoKeHHST M WX HCIIOJIBb30BAHHE YEIOBEKOM.
AHa’po0OHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI ONOTEXHOJIOTHUH U BO30YANTENN OO0JIE3HEH.

AdpoOHBIE OpraHM3Mbl. OJTambl JHepreTHyeckoro obmeHa. IlogroroBurenbHbeld 3Tam. [nukomus —
0eCKHUCIOPOIHOE PaCIICIICHHE TIIIOKO3bI.

Bronornyeckoe oxkucieHUe, WK KIETOYHOE JAbIxaHue. Poyib MUTOXOHAPHI B mpoleccax OHOJIOrH4ecKoro
okucnenus. Lluknnueckne peaknuu. OkuciaurtenbHoe (GochopuinpoBaHue. OHepeus MeMOPAHHO2O 2padueHma
npomonos. Cunmes AT®: paboma npomonnou ATD-cunmaszvl. [peumyriecTBa a3poOHOTO IMTyTH OOMEHA BEIECTB
niepen aHa3poOHbIM. DPPEKTHBHOCTH IHEPTETUIECKOTO OOMEHa.

JdeMoHcTpanuu

Ioptpetsr: [x. [lpuctau, K. A. Tumupszes, C. H. Bunorpanackuit, B. A. Durensrapar, I1. Mutaenn, I'. A.
3aBap3uH.

Tabmuuer u cxembl: «®DorocuHTE3», «OHEpreTHUecKuii oOMeH», «buocuHTe3 Oenka», «CtpoeHne
(dhepMeHTa», «XEMOCHHTE3Y.

OO0opynoBaHue: CBETOBOW MHUKPOCKOIN, O0OpYJOBaHWE IS NPHUTOTOBIEHHS ITOCTOSHHBIX M BpPEMEHHBIX
MHKPOIPENapaToB.

JlaGoparopuas padora «I3ydeHne kaTaJuTHUECKOW aKTHBHOCTH (PePMEHTOB (Ha NMpHMEpEe aMUIa3bl HIIH
KaTaiasbl)».

JlaGoparopnass pa6Gora «/I3yueHne (QepMEHTATHBHOIO pAaCHIEIJICHUS] IEpPOKCHIa BOJIOpPOAa B
PACTUTCIILHBIX U )KUBOTHBIX KJICTKAX).

JlaGoparopHasi padoTa «CpaBHEHHE IPOIECCOB (POTOCHHTE3A M XEMOCHHTE3a.

JlaGoparopHasi padora «CpaBHEHHE ITPOIIECCCOB OPOXKEHUSI U ABIXAHUS.



Tema 7. HacsiencrBeHHasi HHGoOpMAanMs U peaju3anus eé B KieTke

Peaknun MatpuuHOrO CHHTe3a. [IpHHIMII KOMIUIEMEHTAPHOCTH B pEaKLUUSAX MAaTPUYHOTO CHHTE3a.
Peanuzanus HacneacTBeHHON uH(oOpManuu. ['eHETHYECKHid KOJ, €ro CBOMCTBA. TpPAHCKPHUIIUS — MaTPUYHBIHA
cuate3 PHK. IlpuHIMIBI TpaHCKPUNIMHU: KOMIUIEMEHTApHOCTh, AHTHUIIAPAIIEIBHOCTh, ACHMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou kiemxe. Hexooupyrowue PHK.

Tpancnsiius u e€ sranbl. Yuactue TpancnoptHeix PHK B GnocunTese Genka. YcnoBusi OnocnHTesa Oernka.
Kommposanne amuHOKHCIOT. POt prubocom B GnocuHTE3e Oernka.

Cospemennvie npedcmasienuss o cmpoenuu eenog. OpraHuzanusi TeHOMa y TPOKAPUOT M IYKapHOT.
Perynsius akTHBHOCTH TeHOB y mpokapuor. ['unote3a onepona (. XKakoo, XK. Mano). Monexynsaprvle mexanusmoi
aKcnpeccuu 2enog y aykapuom. Ponb xpomamuna é pezynayuu pabomol eenos. Perynsuns oOMEHHBIX MTPOLECCOB B
kierke. Knerounslit romeocras.

Bupycer — HeknerouHble pOpMBI JKU3HU M 00nuraTHbIe apasuThl. CTPOEHUE MPOCTHIX U CIIOKHBIX BUPYCOB,
perpoBupycoB, OaktepuodaroB. JKusnennvii yuxn J{HK-cooepocawux eupycos, PHK-cooepacawux eupycos,
baxmepuogazoe. Obpamunas mpanckpunyus, pesepmasd, UHmezpasa.

BupycHbie 3a0oneBanus yenoBeka, )HuBOTHbIX, pactenuii. CITNJ], COVID-19, counanbHble 1 MEIUIIMHCKUE
npoOIeMBbl.

Buoungopmamuxa: unmespayus u ananuz 6orvuux maccueos («bigdata») cmpyxkmypruix 6uonocuueckux
Oannvix. Hanomexnonoeuu @ buonocuu u meouyure. Ilpoepammupyemvie gpyuxyuu berxos. Cnocodbvr 0ocmasku
Jaexapcms.

JemoHcTpanum

[optpetsr: H. K. Konbuos, 1. N. UBanoBckui.

Tabnuie! 1 cxembl: «buocuHTe3 Oenkay, «[ eHeTnyeckuit Koy, «Bupyce», «bakrepuodarmy.

IIpakTHueckas padora «Co3aHue MOJETU BUpYcCay.

Tema 8. JKu3HeHHBIH HUKJI KJIETKH

Knerounsrii mwmki, ero mepuonmsl u perymsimus. Matepdaza m mMuTo3. OCOOEHHOCTH MIPOIECCOB,
mpoTekaromux B UHTepdasze. [logroroBka kietkn K pAeneHuro. IIpecmHTeTMUecKHi (IIOCTMUTOTHYECKHUHA),
CHHTETHYECKUH 1 OCTCUHTETUIECKUH (IIPEMUTOTHIECKUIT) TTIEpHO.IbI MHTEP(a3HI.

Marpuunsiii  cuntes JHK — pemukanua. [punnunsr perummkanmu  JIHK:  koMmiiemeHTapHOCTS,
MTOTyKOHCEPBAaTHBHBIM CHHTE3, aHTHHapauienbHocTh. Mexanmsm permukanmu JHK. Xpomocomsr. Ctpoenne
xpomocoM. Tenomepsl u Tenomepasa. XPOMOCOMHBIM HA0OP KIIETKH — KapUOTHI. JIMIUTOMIHBIA W TaIrUIOMIHBIA
Ha0OpBI XpoMocoM. ['oMoJIorn4HbIE XpOMOCOMBI. [10JI0BBIE XPOMOCOMBEI.

Jlenenue knetkn — Muto3. CTagun MUTO3a U MPOMCXOAAIINE B HUX Tpoliecchl. Tumsl Muto3a. Kaproknues n
UTOKHHE3. bronornueckoe 3HaueHNE MUTO3a.

Perymnsnms MUTOTHYECKOTO IIMKIIA KJIETKH. [IporpaMMupyemast KiieTogHast THONb — aronTo3.

Kinerounoe  simpo,  XpomMocombl,  (YHKIHMOHaJIbHAas  TeHOMHKA.  Mexanusmsl  npoaughepayuu,
oughghepenyuposku, cmapernus u eubenu kiemox. «Llugpposas kiemxay — OuouHgopmamuyeckue Mmooenu
DYHKYUOHUPOBAHUA KNETNKU.

JemoHcTpanum

Tabmue! 1 cxembl: «OKU3HEHHBIH UK KIIETKNY, «MuT03», «CTpoeHne XpoMocomy, «Permukarus JJHK».

OO0opyaoBaHKe: CBETOBOH MHKPOCKOI, MUKpOIIpenaparsl: «MHUTO3 B KJIETKaX KOPEIIKa JTYKay.

JlabGoparopHasi padora «/13ydeHue XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy».

JlaGoparopuass paGora «HaOmoneHue MHTO3a B KIETKaX KOHYMKA KOpelIKa Jiyka (Ha TOTOBBIX
MHUKpOIperaparax)».

Tema 9. Ctpoenne u pyHKIMH OPraHN3MoOB

bruonornyeckoe pasHooOpasume opraHu3MoB. OJHOKIIETOYHBIE, KOJIOHHAIbHBIE, MHOTOKJICTOYHBIE
OpTaHU3MBEI.

OCOOEHHOCTH CTpPOGHUSI W IKM3HEACSITEIHHOCTH OJHOKJIETOYHBIX OpraHM3MOB. baktepmm, apxew,
OJTHOKJIETOYHBIE TPHUOBI, OJTHOKJIETOUYHBIE BOJIOPOCIIH, PYyrue MpoTUCTH. KooHnanbHbIe OpraHu3MBbl.

B3anmocBs3p yacTelf MHOTOKJIETOYHOTO OpTaHHW3Ma. TKaHH, OpraHbl U CHCTEMbI OpraHoB. OpraHusMm Kak
enuHoe 1enoe. 'omeocras.

Txamm pactennii. TUOBI pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHAs, MOKPOBHAS, MPOBOMAIIAS, OCHOBHAS,
mexaHnueckas. OcOOEHHOCTH CTpOoeHUs], (DYHKIMI U pacioioKeHHs TKaHei B OpraHax pacTeHHH.

TkaHu >KUBOTHBIX M 4YeJIOBEeKa. THUMBI KMBOTHBIX TKAHEH: SMUTCIINAJIbHAA, COCAUHHUTCIIbHAA, MBIIICYHAs,
HepBHasA. OcoOEHHOCTH CTPOEHUs, (DYHKIHI M PactooKeHNsI TKaHEH B OpraHax >KHUBOTHBIX M YEIOBEKa.



Oprassl. BereratuBHble U TeHepaTUBHBIE OpraHbl pacTeHUd. OpraHel U CUCTEMBI OPraHOB JXMBOTHBIX U
yenoBeka. OyHKIMY OPraHOB U CUCTEM OPTaHOB.

Omnopa Ttenma opranusmoB. Kapkac pactenmif. CKeneTsl OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX KHBOTHBIX.
Hapy»xHblit 1 BHyTpeHHHUH ckeneT. CTpoeHNe U TUIIBI COSAMHEHHS KOCTEeH.

JIBrKeHHe OpraHn3MoB. J[BI)KEHHE OIHOKJIETOYHBIX OPTaHW3MOB: aMEOOMIHOE, KTYTUKOBOE, PECHHYHOE.
JIBM>keHre MHOTOKJIETOYHBIX PACTEHUH: TPOIU3MBI U HACTUU. J[BUXKEHNE MHOTOKJIETOUHBIX JKUBOTHBIX U UEJIOBEKa:
MEIIIeyHas cucrema. Pedurekc. CkeneTHpIe MBIIIITH U UX padoTa.

IMuranue opranusmos. IlornomieHne Boxbl, YITEKUCIOTO Ta3a U MHUHEPAJIBHBIX BEIIECTB PACTEHHUSIMH.
[Iutanue *UBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIIETOYHOE MNuIlleBapeHHue. IluTaHne mO3BOHOYHBIX >KHBOTHBIX.
Otaensl MUIIeBapuUTENbHOTO TpakTa. [InmeBapuTenbHbIe sxenessl. [nmeBapuTensHas CHCTEMa YeIOBEKa.

Jpixanue opranu3MoB. Jlpixanue pacreHuil. JlpixaHue >KMBOTHBIX. JudQy3us ra3oB uepe3 MoBepXHOCTh
kietkn. KoxxHoe npixanue. JlprxarenbHas HOBepXHOCTh. JKabepHoe 1 N€royHoe Ipixanue. [IpIxaHue mo3BOHOYHBIX
JKUBOTHBIX M YCJIOBCKA. 3BOJ’I}OL[I/IOHHOC YCJIOXKXHECHUE CTPOCHUA JIETKMX TI03BOHOYHBIX JKHBOTHBIX. HblxaTeHI)Haﬂ
cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIAIUU JIETKUX Yy MNTHLN U MIEKONUTAOIIUX. Perymsamus nbIxaHwus.
JIpIxaTenbHbIE 00BEMBI.

TpaHcnopT BelECTB Y OPraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHCIOPT BEUIECTB y )KMBOTHBIX.
Kposenocnast cucrema u e€ opranel. KpoBeHOCHas cucTeMa MO3BOHOYHBIX JXMBOTHBIX M 4denoBeka. Cepaue,
KPOBEHOCHBIE COCYyIbl U KpoBb. Kpyru kpoBooOpaleHusl. DBOIIOLUOHHBIE YCIOKHEHHSI CTPOCHUSI KPOBEHOCHOM
CHCTEMBI IO3BOHOYHBIX XUBOTHBIX. PaboTa cepaua u e€ peryssmus.

Beoinenenne y opranuzmos. Brinenenue y pacrenuil. Beigenenue y xkuBoTHbIX. COKpaTHUTENbHBIE BAaKyOIIH.
Opransl BoiAeneHus. PuiubTpanus, cekpenuss W 0oOpaTHOE BcachlBAHME KaK MEXaHM3MBI pabOTBl OpraHoOB
BblienieHNs. CBsA3b TOJIOCTH TeNa ¢ KPOBEHOCHOM M BBIACIMTENBHOM cucTeMaMu. BblieneHue y NMO3BOHOYHBIX
KHUBOTHBIX 1 uenoBeka. [Touknu. Ctpoenne u ¢pyHKIIMOHIpOBaHKHE HeppoHa. OOpazoBaHHE MOUYH Y YEIOBEKA.

3ammura y OpraHu3MoB. 3aliuTa Y OJHOKJIETOUHBIX OpraHu3MoB. Criopbl OakTepHil W IUCTHI MPOCTEHIINX.
3ammuTa y MHOTOKJIETOUHBIX pacteHni. Kyrukyna. CpencrBa macCHBHON M XMMHYECKON 3aIUTH. OUTOHITABL.

3ammura y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NPOW3BOJHBIE. 3allUTa OpraHu3Ma OT OOoJIe3HEH.
NmmynHas cuctema dvenoBeka. KIIETOWHBIT W TyMOpambHBIA HMMYHHTET. BpOoXI€HHBIM M TpHOOPETEHHBIN
cnenupuiyeckuii UMMyHHTET. Teopus KiIoHaIbHO-cenekTHBHOrOo mmmynutera (I1. Dpmux, ®. M. Bepuer, C.
Tonerasa). BocmanutensHbIe OTBETHl OPraHU3MOB. Poib BpPOXIEHHOTO MMMYHHTETA B Pa3BUTHU CHCTEMHBIX
3a0oJIeBaHui.

PaznpaxuMocTs U peryminus y opraHu3MoB. Pa3ipakMMoCTh y OZHOKJIETOUHBIX OPraHU3MOB. TakCHCHI.
Pa3npaxuMocCTs 1 perynsius y pacTeHuil. PocToBble BeliecTBa U X 3HaYECHUE.

HepBHasi cucrema u peduieKTOpHas peryisius y J>KMBOTHBIX. HepBHas cucreMa U €€ OTHEINBI.
OBOJIONMOHHOE YCIOXKHEHNE CTPOEHHSI HEPBHON CHUCTEMBI Y >KUBOTHBIX. OT/IENBI TOJOBHOTO MO3Ta IMO3BOHOYHBIX
KHMBOTHBIX. Pediekc u peduexkropHas ayra. besycnoBHbie u ycnoBHbIE pediaeKchl.

I'ymopanbHas peryasuus U S3HIOKPHUHHAS CHCTEMa XKUBOTHBIX M 4yelloBeka. XKene3sl SJHTIOKPUHHON CHCTEMBI
U ux ropMoHbl. JlelicTBiue ropMoHOB. B3auMOCBsI3b HEpPBHOM M SHAOKPHHHOM cucteM. [ Mnoranamo-rumnodusapHas
cucrema.

JdeMoHcTpanuu

Ioptper: W. I1. ITaBnoB.

Tabmuuelr m  cxembl: «OAHOKIICTOYHBIE BOMOPOCIN», «MHOTOKIETOYHBIE BoJOpociny, «bakrepuny,
«IIpocreiimuey», «Opraupl BETKOBBIX pacTeHU», «CHUCTEMBI OpraHOB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee
CTpOCHHE HAceKOMbIX», «TkaHm pacteHnit», «KopHeBble cucTeMbl», «CTpoeHue crelmns», «CTpoeHHe JHCTOBOM
I1acTUHKUY, «TkaHK KUBOTHBIX», «CKeneT denoBekay, «llumeBapurensHas cucteMay», «KpoBeHocHas cuctemay,
«JlpixarenpHas cucteMay», «HepBHasg cucremay, «Koxa», «MpledHas cucteMa», «BplnenuTtenbHas cuUCTeMay,
«OHIOKpUHHAA cucteMay», «CtTpoeHue MbIILb», «MMyHuTeTY», «KHIIEeuHONMONOCTHRIE), «CxeMa MNUTaHUs
pactenuit», «KpoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX >KHBOTHBIX», «CTpoeHHE TMAphl», «CTpOeHHE IUIaHAPHUNY,
«BHyTpeHHee cTpoeHue 0XAeBoro 4epBs», «HepsHas cucrema poido», «HepBHas cucrema jsrymkmn», «HepBHas
cucreMa npecMmblkaomuxcs», «HepBHas cucrema nruny, «HepBHas cuctema miexonuraromux», «HepBHas
cucTeMa 4esoBekay, «Peduekcy.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIPENAPaThl OAHOKIETOYHBIX OPTaHW3MOB, MHUKPOIIPETIapaThl
TKaHel, pakOBHHBI MOJUTIOCKOB, KOJUIEKIIUM HACEKOMBIX, UTTIOKOXKHX, JKUBBIE HK3EMIUIAPbl KOMHATHBIX PAacTEHHH,
rep6ap1/m paCTCHHf/II pa3HbIX OTACIOB, BJIAXKHBIC IpEHapaTbl >XUBOTHBIX, CKEJIETbI IMO3BOHOYHBLIX, KOJUICKIHU
0ECII03BOHOYHBIX JKMBOTHBIX, CKEJIET YelIOoBeKa, 00OpYHOBAaHHE Ul JEMOHCTPALMHM TTOYBEHHOTO M BO3YILIHOTO
NUTaHWUS PACTeHW, pacllelUleHHs Kpaxmana M OenkoB moj jeiicTBueM (epMeHTOB, 00OpymoBaHHE JUIs



JIEMOHCTpAIIMH OTIBITOB IO U3MEPEHUIO )KU3HEHHOH EMKOCTH JIETKMX, MEXaHU3Ma JIBIXaTeJIbHBIX JIBHXEHHH, MOIEIN
TOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGoparopHas padora «/3ydeHue TkaHell pacTeHUI».

JlaboparopHas padora «/3yueHne TKaHel >KUBOTHBIX).

JlaGopaTropHas padora «/I3ydeHre OpraHoB IBETKOBOTO PAaCTECHHS».

Tema 10. Pa3mHokeHNe U pa3BUTHE OPraHN3MOB

®opMBI pa3MHOKEHHUS OpPraHU3MOB: Oecronoe (BKJIIOYash BEreTaTUBHOE) M TOJ0Boe. Bumer Oecrmoioro
Pa3MHOXXEHUS: TIOYKOBaHHE, CIOPYJISIHS, ()parMeHTaIMs], KIOHHPOBaHHUE.

IlonoBoe pasmHoxenue. [logoBbie kieTkH, wiu ramersl. Melo3. Craguu Meiio3a. IloBenenue xpomocoM B
meroze. Kpoccunrosep. bruonornueckuid cMbIca Me03a U MOJIOBOTO npoiecca. Melo3 U ero MecTo B KU3HEHHOM
IMKJIE OPIraHU3MOB.

[pen3aponsimieBoe passutue. ['ameroreHes y >xuBOTHBIX. [lomoBeie keme3pl. OOpa3zoBaHHE M pa3BUTHE
NOJIOBBIX Ki1eTok. CriepMaTorenes u ooreHes. CTpoeHHE TOJIOBBIX KIIETOK.

OnnonoTBOpEHNE ¥ SMOPHOHAINBHOE pa3BUTHE >KMBOTHBIX. CrocoObI OIUIOJOTBOPEHHMS: HapyKHOE,
BHyTpeHHee. [lapTeHorenes.

WnanBuayanpHOE Pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HayKa O Pa3sBUTHH OPTaHU3MOB.
Mopdgoeenez — 00na u3z enaguvix npobaem ambpuonocuu. Konyenyus mopgoeenos u mooenu mopghocenesa. Ctanum
9MOpHOTeHe3a JKMBOTHBIX (Ha npuMepe JArymku). Jpobmenme. Tunbel ppoGnenus. [emepmunuposanuoe u
HedepmuHupogannoe Opobnenue. Bracmyna, munvt 6aacmyn. OcoOCHHOCTH IPOOJCHHUS MIICKOIMUTAIOIIHX.
3apoApIlIeBbIe TUCTKU (TaCTPYIIALMT). 3aKiIaaKa OpraHOB U TKaHEeH M3 3apoAbIIIEBbIX JUCTKOB. B3auMHoe BiusiHME
YyacTell pa3BUBAIOLIETOCS 3apojpliia (SMOpHOHANBHAS WHIYKIMS). 3aKjaJka IUlaHa CTPOEHHS JXHMBOTHOTO Kak
pe3yJbTaT HepapXU4eCKUX B3aHUMOJEHCTBHI reHoB. BiusHue Ha 3MOpHOHANIBHOE pa3BUTHE PAa3IHYHBIX (HaKTOPOB
OKpYXKalOIIeH cpepl.

Pocr u passutne xuBoTHBIX. [locTamMOproHanbHbIi nepuos. Ilpsimoe m Hempsimoe pasButue. Passutne c
MeTamMop(o30M y OECIIO3BOHOUHBIX U MTO3BOHOYHBIX KMBOTHBIX. bHONOTHYeckoe 3HaueHNE MPSMOTO U HENPSMOTO
pa3BUTHS, WX pacHpocTpaHeHHe B Ipupoje. Tumbl pocra >KMBOTHBIX. (DakTOpbl PEryisiiié pocTa XUBOTHBIX U
yenoBeka. CTaguu MOCTIMOPHOHATHHOTO PAa3BUTHA Y JKMBOTHBIX M deloBeka. Ilepnonsl OHTOreHe3a uenoBeKa.
CrapeHue U cMepTh KaK OMOJIOTHYECKUE ITPOIIECCHI.

PasmuOXeHUe U pasButHe pacteHuid. ['amerodur m cmopodpur. MeiHo3 B KHU3HEHHOM IHKIIE PACTCHHU.
OO0paszoBanue cnop B mporecce Meiio3a. 'ameroreHes y pacteHuil. OIUIOAOTBOPCHUE M Pa3BUTHE PACTHTEIBHBIX
OpraHu3MoB. J[BOHHOE OIIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHKe 1 pa3BUTHE CEMEHH.

MexaHU3MBI PEryIAIN OHTOT€HE3a Yy PACTEHUH U JKUBOTHBIX.

JemoHcTpanuu

Ioprperst: C. I'. Hapamun, X. [lIneman.

Tabmuiel 1 cxembl: «BereratuBHOE pa3sMHOXXEHHE», «TUIBI OECIONIOro pasMHOXKEHUs», «Pa3MHOXKeHHE
XJIAMHJIOMOHA/Ib», «Pa3MHOXeHNEe BITICHB», «PasMHOXXeHNE THAPBY, «Meio3», «XpoMocoMbly, «I'ameTorenesy,
«CtpoeHne SHIEKIeTKH U crepMmaro3onga», «OCHOBHBIE CTaAuU OHTOreHe3ay, «[Ipsmoe u HempsiMoe pa3BUTHEY,
«Pa3Butne Maiickoro »xyka», «PasButue capanum», «Pa3BuTHe IATYIIKW», «/[BOMHOE OIUIOZOTBOpEHUE Yy
LBETKOBBIX pacTeHHi», «CTpOeHNE CEeMSIH OHOJIOIBHBIX U JIBYIOJbHBIX pacTeHuit», «KU3HEHHbIH IIMKII MOPCKOH
KarrycTel», «KU3HEeHHbII UK MXay, «KU3HEHHBIH LUK NaNoOpOTHUKAY, « KU3HEHHBIN LIUKI COCHBI».

OO6opynoBaHue: CBETOBOW MHKPOCKOII, MUKPOIIpENaparhl sIMIIEKIETOK W CIepMaTo30uI0B, Mojens «L{uki
Pa3BUTHS JIATYIIKI».

JlaGoparopHas padora «/3ydeHune cTpoeHHs OJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITpEnapaTax».

IIpakTHyeckas pa6oTa «BpIgBIeHHE IPU3HAKOB CXOJCTBA 3aPO/IBIIIEH TO3BOHOUYHBIX KUBOTHBIX).

JladoparopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIINX PAaCTEHUI.

Tema 11. I'eHeTnKa — HayKa 0 HACJeICTBEHHOCTH U H3MEHYHBOCTH OPraHN3MOB

Hctopus craHOBIIEHUS W pa3BUTHA TeHETHKHU Kak Haykd. Pabotel I'. Mengens, I'. ne @pusa, T. Moprana.
Pone oreuecTBeHHBIX Yu€HbIX B pasButuu reHetuku. Paborer H. K. Komemora, H. U. Basumoma, A. H.
Benozepckoro, I'. 1. Kapneuenko, FO. A. ®unmmmuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHBIE TEHETHUECKHE TMOHSATHS W CHMBOJBL. | OMOJIOTMYHBIE XPOMOCOMBI, aJJIeJbHbIE TEHbI,
abTepHATHBHBIC NPU3HAKK, JOMHUHAHTHBIA W PELECCUBHBIN NMPHU3HAK, TOMO3HWIOTa, T€TEPO3UTOTa, YNCTas JIMHUS,
ruOpu kL, TeHOTUI, (peHOTUT. OCHOBHBIE METOIBI TEHETUKU: TUOPHUIOIOTHUECKHUHI, IINTOJIOTMYECKUH, MOJIEKYIISIPHO-
TeHETUYECKUH.

JdeMoHcTpanuu



Ioptpetsr: I'. Menpaens, I'. e ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H. benozepckuit, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeer-Pecorckuii.

Tabnuie! 1 cxembl: «MeToabl TeHETUKIY, «CXEMBI CKPEIIUBaHUS.

JlagoparopHasi padora «J/[po3o¢mira kak 00BEKT FeHETHUSCKUX UCCIICTIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACIAEACTBEHHOCTH

MonorubpunHoe ckpemmBanue. IlepBblii 3akoH MeHnenss — 3aKOH eIMHOO0Opa3us THOPHIOB IEPBOTO
nokonenus. IlpaBuno gomuHupoBanusi. Bropoil 3akoH MeHzaenss — 3aKOH pacUIEIUIEHUs IPU3HAKOB.
[uTonornuyeckrne OCHOBBI MOHOTHOPHIHOTO CKpeIluBaHusl. [ MTI0Te3a YUCTOTHI TaMeT.

Amnanusupyroniee ckperuBanue. [IpoMexyTodHslil xapakTep HacieAoBaHMs. PaciiernieHre nNpu3HakoB MpH
HETIOJTHOM IOMUHHPOBaHUH.

JuruOpuaHoe ckpeniuBanue. Tpetuit 3akoH MeHzaens — 3aKOH HE3aBUCHMOIO HACIEOBaHUS MPH3HAKOB.
[uronornyeckne OCHOBBI TUTHOPUIHOTO CKPEITBAHMS.

CueruieHHOe HaciemoBaHue mpu3HakoB. Pabotei T. Moprana. CleluieHHOe HacaeIOBaHHE TI'CHOB,
HapylleHNe CLEIUICHUS MEKAY FreHaMH. XpOMOCOMHAsl TEOPHUsI HACTIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIN MEXaHH3M OIpENENCHUsT Moja. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'omoraMmeTHsIil ¥ rereporaMeTHelil oJl. ['eHeTnyeckas CTpyKTypa IOJIOBBIX XpoMocoM. Hacnenosanue npusHakos,
CLICIIJIEHHBIX C MOJIOM.

I'enotun kak wenocrHas cucrema. IlneloTpornus — MHOXKECTBEHHOE IEHCTBUE I'€HA. MHOMXKECTBEHHBIM
annenusM. BzaumonelictBue HeayulenbHBIX TeHOB. KommiementapHocTs. Onuctas. [lonuMepus.

eHeTn4eckWii KOHTPOJIb PA3BUTUS PACTEHHH, JXUBOTHBIX M 4YEJOBEKa, a Takke (U3MOJOTHYECKUX
MIPOIIECCOB, IOBEACHHS M KOTHUTHUBHBIX (yHKumil. ['eHeTMueckne MeXaHW3MBI CHMOHMOTCHE3a, MEXaHH3MBbI
B3aMMOJCHCTBHS «XO35MH — MapasuT» U «XO35IMH — MUKPOOHOMY. [ eHeTHuecKHe acieKThl KOHTPOJS U U3MEHEHHUS
HacJeJCTBEHHOW NH(OpPMAIH B MTOKOJICHUSAX KIIETOK U OPTaHH3MOB.

JdeMoHcTpauuu

Ioptpertsr: I'. Mennens, T. Mopras.

Tabnuuer 1 cxembl: «IlepBblii n Bropo# 3akoHbl Menzaens», « Tpetuii 3axoH MeHaemns», « AHAIM3Upyomee
CKpemrBanue», «HemonHoe noMuHnpoBanue», «CIeIUNIEHHOE HAaCIe0OBaHNE IIPU3HAKOB Y Ip030(hHIIbl», «I eHeTHKa
nona», «Kapuotun uenmoBeka», «Kapuortumn aposodunb», «Kapuotunm nTuiel», «MHOXKXECTBEHHBIH ajiean3my»,
«B3anMoencTBrEe TEHOBY.

OO0opyznoBanue: MoJeNb ISl JAEMOHCTPAllMM 3aKOHOB €IMHOOOpasus THOpUAOB TEPBOTO IMOKOJEHHS H
paciierieHus] MPU3HaKoB, MOJAEb U JAEMOHCTpPAIlMM 3aKOHA HE3aBHCHMOIO HacJelOBaHMS MPU3HAKOB, MOJAENTb
JUISL IEMOHCTPAINH CLETIICHHOTO HAcJIeJOBaHMs PHU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoIpenapar: «Jpozodumar.

ITpakTHyeckas padora «/3ydyeHue pe3yIbTaTOB MOHOTHOPUIHOTO CKPEITUBAHUS Y APO3OQHIBI.

IIpakTHyeckas padora «3ydeHne pe3yabTaToB TUTHOPHUIHOTO CKPEIIUBAHUS Y JPO30(MHIIBD).

Tema 13. 3aK0HOMEPHOCTH H3MEHYNBOCTH

BsanmogpeiictBue reHotmna W cpeabl NpH  GOPMHUPOBaHUM (EeHOTHNA. VI3MEHUYMBOCTH IPHU3HAKOB.
KadecTBeHHbIE U KOMMYECTBEHHbIE IPU3HAKK. BUbl I3MEHYNBOCTH: HEHACIICICTBCHHAs U HACIIEACTBCHHAs.

Mopudukannonnas M3MEHYHBOCTh. Ponb cpensl B (popMHUpOBaHHM MOIM(HKAMOHHOW H3MEHYMBOCTH.
Hopma peakmum mpusHaka. Bapuanuwonssiii psn u BapuanmonHas kpusas (B. Horanncen). CsoiicTBa
MO (UKAOHHON U3MEHUYNBOCTH.

I'enotunuueckass M3MeH4YMBOCTH. CBONCTBA TEHOTHIIUYECKONH HW3MEHUMBOCTU. Buabl reHOTMNHYECKOn
HW3MEHYMBOCTH: KOMOWHATHBHAS, MyTAllHOHHASI.

KomOunariBHas W3MeHUYMBOCTh. Meif03 M MOJIOBOH Mpoliecc — OCHOBA KOMOMHATHBHOW W3MEHYMBOCTH.
Pose koMOMHATHBHON U3MEHYMBOCTH B CO3[[aHMM T'€HETHUECKOTO Pa3HO00pasus B MPeenax OJHOrO BUIA.

MyranroHHas W3MEHYMBOCTb. BuABI MyTanuil: TeHHBbIE, XPOMOCOMHEIE, IeHOMHble. CIIOHTaHHBIE U
WHAyLIMPOBAaHHBIE MyTalUHU. SInepHble M IUTOIUIa3MaTHueckue Myranuud. CoMaTHUecKHe U IOJIOBBbIE MYyTallUH.
[IpruuHB BO3HMKHOBEHUSI MyTallMi. MyTareHsl M WX BJIMSHHE HA OPTaHW3MbI. 3aKOHOMEPHOCTH MYTallMOHHOTO
mporecca. 3aKOH TOMOJIOTMYECKHX psIoB B HacieacTtBeHHOW u3aMenunBoctd (H.W. Basunos). Buesaepnas
M3MEHYMBOCTh M HACIIEACTBEHHOCTb.

Dnueenemuxa u 5NUSEHOMUKA, DPONb INUSCHEMUYECKUX DaKmopos 6 HAcie008aHuu U UIMEeHYUBOCHU
ghenomunuueckux RPUSHAKO8 y 0P2aHUIMOB.

JdeMoHcTpauuu

[optpertst: I'. ne ®pus, B. Horanucen, H. 1. BaBunos.

Tabmuuer 1 cxembl: «Bunmsl m3meHunBocTH», «MomuHUKanInOHHAs W3MEHYHBOCTH», «KomOMHAaTHBHAS
WU3MEHUYUBOCTBY, «Meio3», «OmnoaoTBopeHuey, «I eHeTndeckre 3a00IeBaHmsl yeioBekay, « Buapl MyTarui.



OO6opynoBanue: >KUBbIE W TepOapHblEe O3K3eMIUIIPHl KOMHATHBIX pacTeHHd, puCYHKH ((oTorpadum)
YKMBOTHBIX C Pa3JIMYHBIMU BHAMH W3MEHYHBOCTH.

JlagoparopHasi pabota «lccmemoBaHme 3aKOHOMEPHOCTEH  MOIM(DUKAIMOHHOW  H3MEHYHBOCTH.
[locTpoeHnue BapuallMOHHOTO psAZia U BApUALIMOHHON KPHUBOII.

IMpakTnueckas padora «Myranuu y 1po30duiibl (Ha TOTOBBIX MUKPOIPENApaTaXx ).

Tema 14. I'eHeTnKa yenoBeKka

Kaprotun uenoBeka. MexayHaponHas IporpamMma HCCIEIOBaHWS I'€HOMa YeJIoBeKa. MeTOoAbl M3ydeHUs
TEHETUKN 4YeNIOBEKa: T'eHEAIOTHYeCKUH, OJIM3HELOBBIH, IMTOTEHETUYECKHH, IOMyJsIHOHHO-CTaTUCTUIECKHH,
MoJieKysipHO-TeHeTuuecknuii. COBpEeMEHHOE ONIpeZeleHHe TeHOTUMA: IOJHOTEHOMHOE CEKBEHHPOBaHUE,
TCHOTHITUPOBaHME, B TOM 4ymcie ¢ momombio [11[P-anannza. HacnencTBeHHple 3a0oneBaHns denoBeKka. | eHHBIE U
XPOMOCOMHBIE 00JIe3HH YenoBeka. boyie3Hu ¢ HacJeCTBEHHOW NPeNpacioioKeHHOCThIO. 3HAYCHUE MEUIIMHCKOM
TEHETUKH B TMPEAOTBPAIICHNN W JICUCHWH TEHETHYECKMX 3a0oieBaHWi dYeloBeKa. MenuKo-TeHeTHIecKoe
KOHCYNnbTHUpoBaHUe. CTBOJIOBBIE KIETKU. [IoOHATHE «TE€HETHYECKOro Irpy3a». DTHYECKHE acleKThl UCCIeIOBAaHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOpbl IOBBILICHHON YyBCTBHTEIBHOCTH YENOBEKa K (M3MYECKOMY U XHMHUYECKOMY
3arpsI3HEHUIO OKpYKaroliel cpensl. ['eHeTnueckas mpeapacnonokeHHOCTh YEJI0BEKa K MaTOIOTHsM.

JdeMoHcTpanuu

Tabmuupl 1 cxemsl: «KapuoTun uenmoBeka», «MeToabl M3ydeHHS T€HETHKH uelloBekay, «['eHeTnueckue
3a00JICBaHUS YETIOBEKaY.

IIpakTHyeckas padora «CocTaBieHHE U aHATU3 POJAOCIOBHON.

Tema 15. Cenexkuusi OpraHu3MoB

JoMecTukanus u cenekuus. 3apokaeHue ceNeKIuu u nomectukarmu. Yuyenne H. 1. Basumoa o Llentpax
MIPOMCXOXKACHHSI 1 MHOTO0Opa3nsl KyJIbTypHBIX pacTeHuil. Poib cenekuuu B CO3aHUN COPTOB PAaCTEHHUH M MOPO
*KUBOTHBIX. CoOpT, MOpoAa, ImMTaMM. 3aKOH TOMOJIOTMYECKMX PSAJOB B HacleACTBeHHON u3zMeHunmBoctu H. W
BaswuioBa, ero 3HaueHue IS CEICKIIHOHHON pabOTHI.

Meroapl ceneKIMOHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIW M WHAWBUAYAIBHBIA. OTaIbl
KOMOWHAIMOHHOW cenekiuy. McnpITaHue mpousBoAuTened Mo moroMcTBy. OTOOp MO TEHOTHILy € IOMOIIBIO
oreHKH (hEHOTHITa TOTOMCTBA M OTOOP IO TEHOTHITY ¢ moMoIIsio ananu3a JJHK.

HckycCTBeHHBIN MyTareHe3 Kak METOH CEICKIIMOHHON pa0oThl. PagnanioHHBIA U XUMUYECKUN MyTarcHes
KaK UCTOYHHK MYTallUi y KyJbTYPHBIX (hOPM OpraHu3MoB. crionb30BaHe TEHOMHOTO PeIaKTHPOBAHUSI U METO/I0B
pexomOunanTHbIX JJHK 1u1s momydeHus ucxoaHoro Marepuaia Jjist CeNeKIHu.

[Monyuenne nommmionnoB. BHyTpuBumoBas ruOpuansanys. BIM3KOpPOACTBEHHOE CKpEIIMBAaHHWE, WU
uHOpuanHT. HeponcTBeHHOE CKpelluBaHWe, WM ayrOpuauHr. ['erepo3uc W ero mnpuumHbl. Mcnonb3oBaHue
rereposuca B cenekiud. Ormanénnas tuOpuamsanus. [Ipeomonenne Oecrioansi MEXBUIOBBIX THOPHIOB.
JlocTikeHNs ceNneKIUU pacTeHUH U )KUBOTHBIX. «3e1€Has pegonioyusy.

CoxpaHeHHE W H3y4EHHE TCHETHMYECKHX PECYpCOB KYJIBTYPHBIX PAacTCeHHM M WX JWUKUX POAMYEH JUIs
CO3JaHUSI HOBBIX COPTOB M THOPHIOB CEIbCKOXO3AHCTBEHHBIX KYIBTYp. M3yueHue, coxpaneHue u ynpaeieHue
2EHEMUYECKUMU  Pecypcamu  CelbCKOXO3AUCMBEHHbIX U  NPOMBICIOGLIX  JCUBOMHBIX 6  YENAX YAyUUleHUs]
Cyuecmeyrouux u co30anus Ho8blX NOpoo, NUHUN U KPOCCO8, 8 MOM YUCITE C NPUMEHEHUEM COBDEMEHHBIX MEMO0008
HAYUHBIX UCCe008AHUL, Nepedosblx udetl U NepPCHeKmMUBHbBIX MEeXHOA02UIL.

JdeMoHcTpanuu

Ioptpersr: H. U. Basunos, 1. B. Muuypun, I'. /I. Kapneuenxo, I1. I1. JIykesaenko, b. JI. Acraypos, H.
Bopnoyr, [. K. benses.

Tabmuupbl u cxembl: «LIGHTpPBI NPOHMCXOXIOECHHS W MHOro0Opas3usi KYIbTYpPHBIX PAacTeHHUit», «3aKoH
TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHONW M3MEHUMBOCTIY, «MeToabl cenekunn», «OTaanéHHas ruOpuan3arusy,
«MyTareHes».

JlaGoparopHasi padora «/3ydeHne cCOpToB KyIbTYpHBIX PACTEHUI U IOPOJ] TOMAITHHUX KHBOTHBIX.

JlaboparopHas padora «/3ydueHne METOJIOB CEJIEKIINH PACTEHUI.

IpakTuueckas padora «[lpuBHUBKa pacTeHHI».

Ikcekypeusi «OCHOBHBIE METOJBI M JOCTHM)KEHHS CEJEKIMU PACTEHHH M S>KUBOTHBIX (Ha CENIEKI[MOHHYIO
CTAQHIMIO, IUIEMEHHYIO (epMy, COPTOHMCHBITATENBHBI YYaCTOK, B TEIUIMYHOE XO3MHCTBO, B Ja0OpaTOPHIO
arpOyHHMBEPCUTETA WIIN HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoJI0rust 1 CHHTETHYECKast OMOJIOT U

OOBEKTHI, HCHONb3YEMbIe B OMOTEXHOJOTUH, — KJICTOUHBIE W TKAHEBBIE KYJIBTYPBI, MHKPOOPTaHU3MBI, NX
XapaKTCepuCTUKa. Tpa}munom{aﬂ 61/IOTCXHOJ'IOFI/I$II XHC6OHC‘ICHI/IG, MOJYYEHHE KHCIOMOJIOYHBIX HPOAYKTOB,



BuHOeNe. MukpooOuoorndeckuii ciaTe3. OOBEKTH MHUKpOOMOIOTHYecKuX TexHooruil. [IpomsBoacTBo Oernka,
aMHUHOKHCJIOT U BUTAMUHOB.

Cozmaane TeXHOJIOTHUH M WHCTPYMEHTOB LIEIEHAINPABICHHOTO M3MEHEHUS U KOHCTPYHPOBAHUS T€HOMOB C
LEJIbI0 TIONYyYEHHS] OPraHU3MOB M WX KOMIIOHEHTOB, COJAEp)KallMX HE BCTpeyarouudecss B MPHUPOJE
OMOCHHTETHYECKHE TTYTH.

Knerounas wmxeHepus. MeTomsl KYJIBTYphl KJIETOK M TKaHEH pPAaCTCHWA W JKMUBOTHBIX. KproOaHKH.
Comarnyeckas THOPHAN3AINS M COMAaTHYECKH dMOpHoreHe3. Vcrmonp30BaHie ralionJoB B CENEKITNN PACTCHUM.
Ilonyuenue monoxnonanvuvix anmumen. Mcnonvzoganue MOHOKIOHANbHOLIX U NOJUKIOHANLHLIX aHMUMmMen 8
meouyune. VICKYCCTBEHHOE OILUIOOTBOPEHHE. PEKOHCTPYKIIMS SHICKIETOK U KJIOHHPOBAHWE JKUBOTHBIX. Meton
TPAHCIUTAHTALINH SIIEP KICTOK. TexHonoeuu 0300p08ieHUs, KYIbMUBUPOBAHU U MUKPOKIOHAILHO2O PASMHONCEHUS
CeNbCKOX03AUCMBEHHBIX KYIbMYP.

XpoMocoMHas 1 TeHHas WHXeHepus. VICKycCTBEHHBIN CHHTE3 TeHa W KOHCTPYHPOBAHUE PEKOMOMHAHTHBIX
JHK. Co3z0anue mparnceennvix opeanuzmos. JJOCTHKEHUSA U MEPCIEKTUBBI XPOMOCOMHON M T€HHOW HHI)KCHEPHH.
DKOJIOTHYECKHE M STHIECKUE MPOOIIEMBI TeHHON MH)KEHEPHH.

MenuuuHckue ouorextonoruu. [locrreHomuas nudposas meaununa. [1P-auarnoctrka. MerabonoMHbIi
aHaJN3, TEHOLECHTPHUYECKUI aHaNU3 MPOTEOMa YeJIOBEeKa JUI OLIEHKH COCTOSHHUS €ro 3/0poBbs. Mcmonp3oBanue
CTBOJIOBBIX KIIETOK. TaprerHas Ttepamus paka. 3D-OnommkeHepust ans pa3paboTKu (yHIAMEHTAIBHBIX OCHOB
MEIUIIUHCKUX TEXHOJIOTHH, CO3MaHUsI KOMIUICKCHBIX TKaHEell COYeTaHHeM TEXHOJIOTHH TPEXMEPHOTO OHONIPUHTHHTA
" ckadGOIIUHTA IS PEIICHUS 3a/1a9 TICPCOHATN3UPOBAHHON METUIIMHEI.

Co3anre BEKTOPHBIX BaKIUH C LENbI0 00ecrieueHns KOMOMHUPOBAHHOM 3aIluThl OT Bo30yauTeneir OPBU,
YCTaHOBJICHHUE MOJICKYISIPHBIX MeXaHU3MOB (yHKInonupoBanus PHK-comepxkamiix BUPyCOB, BEI3BIBAIONIAX 0CO00
oTacHbIe 3a00JIEBaHUS YETOBEKA U )KHBOTHBIX.

JdeMoHcTpanuu

Tabmumer u cxembl: «VCmonbp30BaHUE MUKPOOPTAHU3MOB B IPOMBIILICHHOM MPOU3BOJCTBE», «KierouHas
WHXeHepus», «[ eHHas HHKCHEPHS.

JlaGoparopHasi padora «/3y4ueHue 00bEKTOB OMOTEXHOIOTHI.

IpakTHyeckas padora «[lomydeHrnE MOJIOYHOKHCIBIX IPOIYKTOBY.

Ikckypeusi  «BHOTEXHOJOTHSIT —  BaXHEWINAas  TPOM3BOJUTENBHAS CHJIAa  COBPEMEHHOCTH  (Ha
OMOTEXHOIOTHIECKOE TIPOU3BOICTBO).

IIVNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOT'U HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA30BAHNUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ysbTaTaM OCBOCHHS OOYYalOIIMMHCS IPOrPaMM CPEIHEro
o011ero 00pa3zoBaHus: TMYHOCTHBIE, METAIIPEIMETHBIC U ITPEMETHBIE.

B crpykType JIMYHOCTHBIX PpE3Yy/IBTATOB OCBOCHHS INPOTPaMMBI O OHOJIOTHH BBIJCICHBI CIEIYIOLIUE
COCTaBJISIIOIIME: OCO3HaHWE OOYYAIOIIMMHUCS POCCHMCKOM TpaKIaHCKOW WISHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSATENILHOCTH M CAMOOMPENENCHUI0, Haluyue Momueayuu K OOy4YeHHI0 OHOIOTHH,
YenenanpasnenHoe pazeumie BHyTPEHHNX YOSKIEHUH JINYHOCTH Ha OCHOBE KITFOYEBBIX IEHHOCTEH M HCTOPUUECKUX
TPaAWIHKA pa3BUTHsI OMOJOTUYECKOTO 3HAHUS, 20MOBGHOCHb U CHOCOOHOCHbL OOYUAIOUINXCST PYKOBOJICTBOBATHCS B
CBOEH JIeATeNTbHOCTH IIEHHOCTHO-CMBICTIOBBIMU YCTaHOBKAaMHU, NPUCYIIUMH CHCTEME OHOJIOTHYECKOTO 00pa3oBaHus,
Hauyue npasoco3HanUs SKOIOTHIECKON KYIIbTYPBI, CHOCOOHOCMU CMAUmMb TIETH U CTPOUTD KU3HEHHBIC TUIAHBI.

JImyHOCTHBIE pE3yJAbTAaTHl OCBOCHHWS INPOTPaMMBI 10 OHOJOTHHM JOCTUTAlOTCS B €IMHCTBE Y4eOHOH u
BOCIIUTATENbHON JIEATENBHOCTH B COOTBETCTBHUM C TPAJUIHMOHHBIMU POCCHHCKHMH  COLUOKYJIbTYPHBIMU,
HCTOPHYECKIMH W JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPHHATBIMH B OOINECTBE MpaBHJIAMH U HOpPMaMHU
TIOBE/ICHNSI M CITOCOOCTBYIOT ITPOIIecCaM CaMOIO3HaHHs, CAMOBOCIMTAHUSI U CAaMOPa3BUTHSI, Pa3BUTHs BHYTPEHHEN
MO3ULMH JIMYHOCTH, NATPUOTH3MA W YBaXXEHHA K 3aKOHY U IPABONOPANKY, YEJIOBEKY Tpylda M CTaplieMy
NOKOJICHHIO, B3aHMHOTO YBaXEHHs, OEpEeKHOr0 OTHOLIEHUS K KyJIbTYPHOMY HACIEAMI0O W  TPaaULIUsAM
MHOTOHaIIMOHAJILHOTO Hapoaa Poccuiickoit @enepanyu, NpUpoie U OKPYKAIOLIEH cpeae.

JIn4yHOCTHEIE PE3YIbTATBl OCBOCHUSA yqe6Horo npeamera «buomorus» JOJDKHBI OTpaXXaTb T'OTOBHOCTb U
CIOCOOHOCTh OOYYalOIINXCsl PYKOBOACTBOBATHCS C(HOPMHPOBAHHOW BHYTpPEHHEW MO3WIMEH JMYHOCTH, CHCTEMOM
LIEHHOCTHBIX OPHEHTAIlNH, MO3UTUBHBIX BHYTPEHHUX YOEXIEHHH, COOTBETCTBYIOIINX TPAJULIMOHHBIM IIEHHOCTSIM



poccHiicKoro 00IIecTBa, pacUIMpPeHHE >XM3HEHHOTO OIbITa M OIbITa JEATENBHOCTH B IIPOIECCE peaTU3aluu
OCHOBHBIX HalpaBJIEHUI BOCIIUTATEIbHOM ESTEIbHOCTH, B TOM YUCIIE B YaCTH:

1) rpaxaaHCKOr0 BOCUTAHMSI:

c(OPMUPOBAHHOCTD TPAKNAHCKOM IMO3MIMH OO0y4alomerocs Kak aKTUBHOTO M OTBETCTBEHHOI'O UiIeHA
poccuiickoro o0mmecTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB M 00513aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATENBHOCTH MpPU CO3JaHWM YYEOHBIX NPOEKTOB, pEIICHHH
y4eOHBIX ¥ O3HABATENBHBIX 3314, BBITIOJIHEHUU OHOJIOTHUECKHX SKCIIEPHMEHTOB;

CIOCOOHOCTh ONPEAENSATh COOCTBEHHYIO IMO3HMIMIO IO OTHOLIEHUIO K SIBIICHHUSM COBPEMEHHOW JXM3HU U
OOBSICHATE €€;

YMEHUE YUHUTBIBATH B CBOUX ﬂeﬁCTBHﬂX HCO6XOJII/IMOCTI) KOHCTPYKTHUBHOI'O BSaHMOﬂeﬁCTBHﬂ H}O}Ieﬁ C
Pa3sHBIMH YOXKICHUSMH, KYJIbTYPHBIMHU IEHHOCTSIMH 1 COIIMAIIBHBIM TIOJIO’KEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IIPOLECCE COBMECTHOI'O BbLIIIOJHEHUS y‘leGHBIX, ITO3HABATCIIbHBIX H
WCCIIEN0BATENbCKUAX 33714, YBAKHTEIFHOTO OTHONICHWS K MHEHHUIO OMNIIOHEHTOB MpPH OOCYKIEHHH CIIOPHBIX
BOIPOCOB OMOJIOTHYECKOr0 COACPKAHUS;

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKOM EATEIBHOCTH;

2) NaTpHOTHYECKOr0 BOCIIUTAHNA:

c(hOpMHUPOBAHHOCTh POCCHICKON Ipa’kIaHCKOH MICHTUYHOCTH, IATPHOTU3MA, YBAKEHUSI K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTH Iepen PonauHo#, ropmoctu 3a cBod Kpail, cBoo PoauHy, CBOH S3BIK U KYyIBTYpY,
IIPOILIIOE U HACTOSIII[ee MHOTOHALMOHAILHOT0 Hapoa Poccun;

LIEHHOCTHOE OTHOIIEHUE K MPUPOAHOMY HACIEAUI0 U TaMITHUKAaM HpPUPOABI, NOCTIKeHHsAM Poccuu B
HayKe, UCKYCCTBE, CIIOpTe, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIIEHMBATH BKIJIAJ POCCHHCKHMX YYEHBIX B CTAHOBJIICHHE M pa3BUTHE OHOJOTHMH, ITOHMMAaHHMS
3Ha4YeHHs1 OMOJIOTHUH B ITO3HAHUU 3aKOHOB IPHPO/IBI, B )KU3HH YEIOBEKa M COBPEMEHHOTO O0IIECTBa;

uzeiiHas yoexIEHHOCTh, TOTOBHOCTD K CITYKEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €r0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMUS:

OCO3HAHME JYXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPOa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO ITOBEACHHS;

CMOCOOHOCTh OICHMBATh CHUTYAalMI0 W IPUHUMATh OCO3HAHHbBIE DPEIICHHS, OPHUEHTHPYSICh Ha MOpPAIBHO-
HPaBCTBEHHbIE HOPMBI U IICHHOCTH;

OCO3HaHKE JITYHOTO BKJI3/Ia B MOCTPOEHHE YCTOWYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSM, CO3JAHHIO CEMBU HAa OCHOBE OCO3HAaHHOTO INPHUHSITHA
LIEHHOCTE! CEMEWHOM J)KU3HU B COOTBETCTBUHU € TpaguLMsIMU Hapoaos Poccuy;

4) 3cTeTHYeCKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIIEHNE K MUPY, BKJIIOYAsk ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTa,
TpyZa, OOIIECTBEHHBIX OTHOIICHHIA;

[IOHUMaHHUE SMOLMOHAIBHOTO BO3JEICTBYSI JKUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP2)KEHHIO B Pa3HbIX BUIAX MCKYCCTBA, CTPEMJICHHUE IPOSBIATh KauyecTBa TBOPUECKOIL
JINYHOCTH;

5) ¢usnyeckoro BocnuTaHus, GOpPMHPOBAHMA KYJIBTYPbl 3[A0POBbSI H 3MOLMOHAJILHOIO
OaromoJyyus:

NOHMMaHUE M peanu3alus 3I0poBoro W Oe3omacHOro obpasa >KH3HU (3I0pOBOE€ MHUTaHHE, COOJIOJICHHE
THTHEHWYECKUX TPaBWI M HOPM, COalaHCHPOBAaHHBIM PEXUM 3aHATHH W OTIbIXA, peryispHas (uuueckas
aKTUBHOCTH), OEPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (H3HYECKOMY H
NICUXUYECKOMY 370POBBIO;

MOHUMaHUE [IEHHOCTH MPaBWJI HHANBUAYaJIbHOTO M KOJUIEKTUBHOTO O€30I1aCHOTO TOBEJCHUS B CHTYAIHSX,
YIPOXKAOIINX 3A0POBbIO M XKU3HU JIFOAEH;

OCO3HAaHHME [MOCIEACTBUH W HENPUSATHS BpPEAHBIX TPUBBIYEK (YIIOTPEOJICHHST AJIKOTOJS, HApKOTHKOB,
KypeHHs);

6) Tpy10BOr0 BOCIIMTAHUS:

TOTOBHOCTH K TPY/y, OCO3HaHNE IEHHOCTH MacTepCTBa, TPYIOIr00ue;

TOTOBHOCTh K aKTHBHOH NEATENbHOCTH TEXHOJOTMYECKOW W COIMAIbHOW HANpaBIEHHOCTH, CIIOCOOHOCTh
WHUOUHUPOBATH, MNIIAHUPOBATH U CaAMOCTOATEIIbHO BBIITOJIHATH TaKYIO ACSATEIIbBHOCTD,

MHTEpEC K pasIn4HbIM cdepaM MpodecCHOHATHHON IESITENbHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oynyiieit mpodeccuu U peaTn30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TUTAHBL,



TOTOBHOCTE M CITOCOOHOCTH K 00Pa30BaHUIO U CAaMOOOPa30BaHUIO HA MPOTSKCHUHU BCEH JKU3HU;

7) 3K0JI0rMYeCKOro BOCTIUTAHUSA:

9KOJIOTHYECKH IernecooOpa3sHoe OTHOIIEHHE K IMpHpOoJe KaK HCTOYHUKY JKH3HH Ha 3emiie, OCHOBe e&
CYIIECTBOBAHMS,

MOBBITIICHNE YPOBHS IKOJIOTHYECKON KYIBTYPHI: IPHOOPETEHNE OMBITA TUNIAHMPOBAHUS IIOCTYITKOB M OLIEHKU
HUX BO3MOXKHBIX MOCTIEAICTBUM JJI1 OKPYXKAIOIIEH Cpelibl;

OCO3HAHHE TI00ATHFHOTO XapaKTepa IKOIOTHIECKUX MPOOIIEM U IyTeH UX PEIICHHS,

CIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETaeMbIC NMPH H3YYCHUH OUOJIOTHH 3HAHWUS W YMCHHS TIPU PEUICHHU
npo0JieM, CBS3aHHBIX C PAIMOHAIBHBIM PHUPOJIOINOIH30BAHNEM (COOJIIOJICHHE TPaBUJ IOBEICHUS B IPHPOJIE,
HaTpaBJICHHBIX Ha COXpAaHEHNE PAaBHOBECHS B ’KOCHCTEMAX, OXPaHyY BHIIOB, IKOCHCTEM, Orochepsl);

AKTHUBHOE HENPUSITHE [EHCTBUM, INPHUHOCIIIUX BpEl OKpYXKawLIe NPUPONHOM cpene, yMeHHe
MIPOTHO3UPOBATh HEOIATONMPUATHBIC SKOJIOTHUESCKHE TTOCIIEACTBIS MPEIIPUHIMAEMbIX ICHCTBUHA U MPEI0TBPANIaTh
ux,

HaJIW4Yde pPa3BUTOTO HKOJOTMYECKOTO MBIIUIIEHHS, JKOJOTMYECKOM KYJIbTYphl, OMNBITA JAESATEIbHOCTU
SKOJIOTUYECKOW HAIPABIEHHOCTH, YMEHHUS DPYKOBOJCTBOBATbCSI MMM B IIO3HABaTEJIbHOW, KOMMYHHUKaTHUBHOW U
COLIMAJIbHOM NPAKTHKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTUYECKON NEATENIbHOCTH 3KOJIOTMYECKON HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Da3BUTHsS HAyKH H
OOIIECTBCHHOW TPAaKTUKHW, OCHOBAaHHOTO Ha IUANIOTE KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
TIOJIMKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM U UMTATENIbCKOM KYIbTYPHl KaK CpPeJICTBAa B3aUMOJEHCTBUS MEXIY JIFOIbMU
U [TIO3HAHUS MUPA;

MMOHUMAaHUE CICIU(PUKA OWOIOTHN KaK HAyKW, OCO3HaHWs ¢ poiu B (POPMHUPOBAHHU PAIMOHATHHOTO
HAYYHOTO MBIIUICHUS, CO3JIAaHUU IIEJIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIMIEM MEpE KaK O CITUHCTBE MPHPOJIBI,
YeoBeKka M 00IIecTBa, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M pPelIeHIH Tpo0IeM COXpaHEHUS IPUPOTHOTO
paBHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH IJIsI COBPEMEHHOW IUBIIIM3ALNHU: OOECIIEYeHUSI HOBOTO YPOBHS
Pa3BUTHsI MEIMIIUHBI, CO3JAHUC IMEPCIICKTUBHBIX OHMOTEXHOJIOTHM, CIOCOOHBIX pEIIaTh PECYPCHBIC MPOOJIEMBI
Pa3BUTHSI YEIOBEYECTBA, IOUCKA MyTel BRIXOA U3 TI00ATBHBIX SKOJIOTHYECKHUX MPo0IeM U o0ecIieueHus mepexoaa
K YCTOWYMBOMY Pa3BHUTHUIO, PAIMOHAIBHOMY HCIIOJIb30BAaHUIO MPHUPOJHBIX PECYPCOB U (DOPMHUPOBAHHIO HOBBIX
CTaHJIapTOB >KU3HMU;

3aWHTEPECOBAHHOCTh B TIONYYCHHH OWOIIOTMYECKHUX 3HAHWN B MEIAX TOBBIIICHUS OOIIeH KYyIbTYpEHI,
€CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTAaBHOM dYacTH (YHKIIMOHAIBHOW TIPaMOTHOCTH OOYYaroI[uXcs,
(hopMupyeMoii TIpu U3ydeHHH OHOJIOTHH;

IIOHHUMAHUC Cy'lJ_[HOCTI/I METOAOB TIIO3HAHUA, I/ICl'lOJ'lb3yeMI)IX B C€CTCCTBCHHBIX HayKax, CHOCO6HOCTI/I
HCIIOJTH30BaTh MMOYJacMbIC 3HAHUS YT aHATH3a U OOBSICHCHUS SBICHHUHA OKPYXKAIOIIEr0 MHPA U MPOUCXOISIINX B
HEM M3MEHEHHH, yMEHHE JIeJaTh 000CHOBAHHBIE 3aKJIIOYEHHSI HA OCHOBE Hay4YHBIX ()aKTOB M MUMEIOIIMXCS JAHHBIX C
LIEJIbIO TIOJIyYEHMSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEITFHO HMCIOJB30BaTh OMOJIOTHUYSCKUE 3HAHMS JJIS PEIICHUS MPOoOJIeM B pealbHBIX
JKU3HEHHBIX CUTYalUsX;

OCO3HaHME  I[IEHHOCTH  HAy4YHOW  JEATENbHOCTH, TOTOBHOCTb  OCYHIECTBIISITh  MPOEKTHYIO U
HCCIIEN0BATENBCKYIO AESITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIE;

TOTOBHOCTB U CLIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO H CaMOOOPAa30BaHHIO, K AKTHBHOMY TIOTYUCHHEO
HOBBIX 3HAHUH MO0 OMONIOTHUH B COOTBETCTBUH C )KU3HEHHBIMH MTOTPEOHOCTSIMH.



METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3ybTaThl OCBOCHHUS y4eOHOro mpeaMera «buoiorusy BKIIOYAOT: 3HAYMMBbIE JUIS
(OopMHPOBaHUST MUPOBO33PEHUS 00YJAIOIINXCS MEKANCIUIUIMHAPHEIE (MEXIPEIMETHBIE) O0IEHAYyYHbIE TTOHSTHS,
OTpaXKaloIlye MEeNOCTHOCTh HAYYHOW KapTHHBI MHpPAa W CHENU(UKYy METOJOB TO3HAHMSA, HCIONb3YEMBIX B
€CTECTBCHHBIX HayKax (BEUIECTBO, HHEPTHs, SIBICHWE, MPOIECC, CHCTeMa, HaydHBIH (hakT, MPUHINI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHWs, KCCIIeIOBaHNe, HaOMoAeHHe, W3MEpPEeHHe, OKCIEPUMEHT W JpYrue);
YHUBEpCaJbHbIE YydeOHbIE AEHCTBUS (TTO3HABATEIbHBIE, KOMMYHHUKATHBHBIC, PETYISTHBHBIE), OOECIEUNBAIOIINE
(dopmupoBaHre (QYHKIMOHAIBHOW TPaMOTHOCTH W COLHMAIBHOW KOMIIETEHIIMM OOYYaloUIMXcs; CIHOCOOHOCTh
00yJaroIuXcsl MCHOIb30BaTh OCBOCHHBIE MEKAMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHMS W YHHBEPCAJIbHBIE
y4eOHble AeHCTBHS B IO3HABATENILHOM U COLMANIBHOM IPAKTHKE.

B pesynbrare m3ydeHus OMOJIOTHMHM Ha YpPOBHE CpemHEro oodmiero oOpa3zoBaHHs y oOydaromierocs OymayT
cOpMHUpPOBaHB! ITO3HABATENbHBIE YHUBEPCAIbHBIE YYEOHBIE NEHCTBHSA, KOMMYHHUKATHBHBIC YHHBEPCAJIbHbIE
y4eOHble AeHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHbIEC ydeOHbIe IeHCTBHS, COBMECTHAS NEATEIbHOCTb.

MeranpeaMeTHble Pe3yabTaThl OCBOSHUS IPOrPAMMBI CPETHETO 00IIero 00pa3oBaHusl JOIKHBI OTPaXKaTh:

OBiaeHNe YHUBEPCAIBLHBIMH Y4eOHBIMH MO3HABATEIBLHBIMH AeCTBUSIMH:

1) 6a3oBble JoruUecKue AeHcTBU:

CaMOCTOATENBHO (hOPMYIIUPOBATh U aKTYaIH3UPOBATh NPOOIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh NPU OCBOGHHM 3HAHUHM NMPHUEMBI JIOTHYECKOTO MBIIUIEHUS (aHalIW3a, CHHTE3a, CpaBHEHMHS,
KJaccuuKauy, 000OIIEHNs), PacKpbIBaTh CMBICT OHMOJIOTHYECKUX TIOHATUH (BBLACNATH HMX XapaKTepHBIE
MIPU3HAKY, YCTaHABIMBATH CBSI3U C APYTUMHU MOHATHAMHU);

OTIPEEIISATh LENH NeSITeIbHOCTH, 3a/1aBasi TapaMeTpPhl U KPUTEPUH UX JTOCTHIKEHHS, COOTHOCUTH PE3yJIbTaThI
JIEATENbHOCTH C TIOCTaBJICHHBIMU LIEISMHY;

UCIIOJNIb30BATh OMOJIOTHUECKHE TTIOHATHS ISl 0OBbSICHEHUS (PAaKTOB U SBJICHUH KUBOW NPHPOJIBL;

CTPOUTH JIOTHYECKHE pacCyXIeHUS (MHIYKTHBHBIC, [EAYKTHUBHbIE, II0 AHAIOTWH), BBIABIATH
3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX, (POPMYIUPOBATH BBIBOJIBI U 3AKJTIOUECHUS;

MPUMEHATh CXEMHO-MOJENBHBIE CPEICTBA AJSI NPEJACTaBICHHS CYIIECTBEHHBIX CBSI3€d M OTHOIICHWI B
M3y4aeMbIX OHONOTHYECKHX OOBEKTaX, a TaKXXEe IPOTUBOPEUMH pPa3HOTO pOJaA, BBIABICHHBIX B Pa3IHMYHBIX
UH(OPMAIIMOHHBIX UCTOYHHKAX;

pa3pabaTeiBaTh IUTaH peIIeHWA NpoOieMbl C Y4ETOM aHAIN3a WMEIOIUXCS MaTepHAIBHBIX U
HEMAaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B AEATEIBHOCTh, OIIEHHBATH COOTBETCTBHE DPE3YAbTATOB IIESIM, OLICHWBATh PHCKU
MOCJIEACTBUU JCATEILHOCTH,

KOOPJIMHHPOBAaTh M BBIIOJHATH pabOTy B YCIOBHSAX pPEATHHOTO, BHPTYAJIHHOTO M KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBILUICHUE TP PELICHUHU KU3HEHHBIX TIPOOIIeM.

2) 6a30BBIe UCCIIENOBATEILCKUE I CTBHS:

BJIaZieTh HABbIKAMU Y4eOHO-HCCIEIOBATENbCKOM M TPOEKTHOW [EATENIbHOCTH, HABBIKAMU pa3pelIcHUs
mpo0eM, CriocOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOWCKY METOJIOB PEIIeHHUS! MPaKTHUECKHUX 3ajad,
MIPUMEHEHHIO PA3IMYHBIX METOIOB ITO3HAHUS,

UCTIONIb30BATh PA3JIMYHBIE BHJBI JIESITENFHOCTH MO MOJYYEHHWIO HOBOTO 3HAHUS, €ro WHTEPIPETAINH,
MpeoOpa3oBaHHI0 M MPUMEHEHHUIO B YUeOHBIX CHTYaIMsSX, B TOM YHCIE TPH CO3JaHUHM YYEOHBIX M COLMATbHBIX
MIPOEKTOB;

(opMHpOBaTh HAayYHBIH THI MBIIIJICHUS, BJIAJETh HAYYHOH TEPMHHOJOTHEH, KIIOUYEBBIMH IOHATHSIMU U
METO/IaMH;

CTaBUTh M (OpMyIMpOBaTh COOCTBEHHBIE 3aJadd B O0pa30BaTENbHOW JEATENBHOCTH W IKM3HEHHBIX
CHUTYaIHSIX;

BBISIBIISITH NMPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyallM3MpOBaTh 3a[a4y, BBIJIBHIATh THUIOTE3Y €€ pelieHus,
HaXOJWUTh apTyMEHTHI JUIS JOKA3aTeNIbCTBA CBOMX YTBEPKICHNH, 331aBaTh apaMETPhl U KPUTEPHUHN PEIICHHS;

AQHAIM3UPOBATh TIOJNydEHHBIE B XOJE PpEHICHUS 3ahadyd pe3yiIbTaTbl, KPUTHUECKH OICHMUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIMSIM, OLICHUBATh IPHOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IeJICHAIPABIICHHBIH MOUCK TIEPEHOCca CPEJICTB U CIIOCOOOB JIEUCTBHSI B MPO(HECCHOHATIBHYIO

cpeay;



YMETh IEPEHOCUTH 3HAHUS B TI03HABATEIBHYIO M MPAKTHYECKYIO O0NACTH KU3HEICATSIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX o0NacTei;

BBIZIBUTaTh HOBBIE HIEH, MpEIIaraTb OPHIHHAIBHBIE TTOIXObl M PELICHHS, CTaBUTh MPOOIEMbl M 3a1ady,
JIOTTYCKAFOIIHE albTePHATHBHBIC PEIICHHUS.

3) pabota ¢ uadopmanueii:

OPHEHTHPOBATHCS B PA3TMYHBIX HCTOUHHKAX HHPOPMAIUH (TeKCTe yaeOHOTO MOCOOUS, HayYHO-MOMYIIAPHOI
nuTeparype, OHONIOTHYECKHX CIIOBapsAX M CIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax HaHHBIX, B LHTepHere),
AHAITM3UPOBATh WH(DOPMAIMIO pA3NUYHBIX BHAOB M (OPM MPEACTABICHHUS, KPUTHYCCKH OICHUBATH €&
JIOCTOBEPHOCTH U HEMTPOTUBOPEUHBOCTD;

(GopMyIMpOBaTh 3ampockl M NPUMEHATh Pa3IMYHBIE METOIBI INPHU ITIOUCKE M OTOOpEe OHOIOTHYECKON
uH(popMaIru, HeOOXOAUMOH ISl BHITOJIIHEHUS YUeOHBIX 3a/1a4;

NPUOOPETaTh ONBIT UCHONB30BaHUS MH(POPMATMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH, COBEPIICHCTBOBATh
KYJIbTYpY aKTUBHOT'O UCIIOJIb30BAHUA PA3JIMYHBIX ITOMCKOBBIX CUCTEM

CaMOCTOATEIBHO BBHIOMpaTh ONTHMANbHYI (opMmy mpencTaBieHHs OHONOrHYecKON MH(OpMamu (CXeMsbl,
rpaduku, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U PYroe);

UCIIONIb30BAaTh HAYYHBIH SI3bIK B KauyecTBe CpeAcTBa Npu pabore ¢ OHOIOrHueckod HHGpOpPMAIUEH:
NPUMEHSITh XAMHYECKHe, (U3MYECKHMEe M MATeMaTH4eCKHe 3HAaKH W CHMBONBIL, (DOpMynbl, abOpeBHaTypy,
HOMEHKJIATypy, UCIIOIb30BaTh U IPe0O0Pa30BhIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HAIJIAHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUSA U 3aIUTHI HH)OPMALUH, HHPOPMAIIMOHHOW OE30MaCHOCTU JINYHOCTH.

OBJjajieHUe YHHBEPCAIbHBIMU KOMMYHUKATHBHBIMHE J€iCTBUSIMU:

1) o6menue:

OCYILECTBIIITE KOMMYHHKAIIMU BO BCceX chepax >KM3HHU, aKTHBHO y4acTBOBAaTh B TUAJIOTe MM AUCKYCCHH IO
CYLIECTBY 0OCY)KIaeMoW TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BHICKA3bIBATh CYXKICHHUS OTHOCHTEIBHO BBHIMOTHCHUS
mpeiaraeMoi 3alau, YYUThIBATh MHTEPECHl M COTJIACOBAHHOCTh MO3MIMU IPYIHX YYACTHHUKOB JAWAiOTa HWITH
JICKYCCHN);

pacrno3HaBaTh HeBepOAIbHBIC CPEACTBA OOLICHHS, TOHUMATh 3HAYCHUE COIMABHBIX 3HAKOB, MPEAMOCHUIOK
BO3HUKHOBEHHS KOH(IMKTHBIX CUTYallHi{, YMETh CMST4aTh KOH(QIUKTHI U BECTH IIEPETOBOPEI;

BIaJIeTh PAa3IMYHBIMU CIOCOOaMH OOIICHUS W B3aUMOJCIHCTBUS, MOHMMATh HAMEPEHUs JAPYrUX JIIOMCH,
MPOSBIIATH YBAKHUTEIBHOE OTHOLICHHE K COOSCETHUKY M B KOPPEKTHOH (hopMe (POpMYIHPOBATH CBOM BO3PaKEHHUS;

Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOO TOUYKY 3PEHUS C UCIIONIB30BAHUEM S3bIKOBBIX CPE/ICTB.

2) COBMeECTHAsI IEATEILHOCTD:

NOHMMAaTh W WCHOJB30BaTh INPEUMYIIECTBA KOMAHIHOW ¥ WHIMBUIYaJIbHOH pabGOTel TPH pPEIICHUH
Ononornyeckoi mpoOsieMbl, 000CHOBBIBATh HEOOXOJMMOCTh MPUMEHEHUS TPYNIOBBIX (POPM B3aUMOAEHCTBUS MpH
penreHny yuyeOHOM 3a1a4u;

BHIOMpATh TEMaTUKy M METOAbl COBMECTHBIX NEHCTBHH ¢ y4€ToM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
K)KIOr0 YIeHa KOJJICKTHBA;

NPUHAMATh LEJIH COBMECTHOW JEATENbHOCTH, OPTraHW30BBIBATh W KOOPAMHHUPOBATH NEHCTBHA IO &
JOCTM)KEHHIO: COCTABJIATh IUIAH JIGHCTBUI, paclpenessith poJid ¢ y4éTOM MHEHHUH Y4aCTHUKOB, OOCYKAATh
Ppe3yJIbTaThl COBMECTHOM paboTHI;

OLICHMBATh Ka4yeCTBO CBOEr0 BKJaJa W KaKIOr0 Y4YacTHMKAa KOMAaHABl B OOLIMA pe3ynbTaT IIo
pa3paboOTaHHBIM KPUTEPHSIM;

npeiaraTb HOBBIE INPOEKTH, OLEHUBATh WAEH C IO3WLUHM HOBU3HBI, OPUTMHAIBHOCTH, MPaKTHYECKOH
3HAYMMOCTH;

OCYILECTBIATH MTO3UTHBHOE CTPATETHYECKOE MOBEICHNE B PA3INYHBIX CUTYallUsIX, IPOSBISATE TBOPYECTBO U
BOOOpaKeHHE, OBITh HHUIIMATHBHBIM.

OBjajeHne YHHBEPCAIbHBIMH PeryJIsiTHBHBIMH IeilCTBUAMM:

1) camoopranm3auus:

HCIIOJIBb30BaTh OMOJIOTHUYECKUE 3HAHUS JJIS BBISBICHHUS MPOOJIeM U UX PEIICHUS B )KU3HEHHBIX U YUCOHBIX
CHTYaLHIX;

BBIOMPATh Ha OCHOBE OMOJIOTHYECKHX 3HAHMI IIENIeBbIe M CMBICIIOBBIC YCTAHOBKH B CBOHMX JCHCTBHSAX U
MOCTYNKAaX MO OTHOLICHHIO K JKMBOH MPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPYIKAFOIIHX;

CaMOCTOSTEIIBHO OCYIECTBIATh MO3HABATENBHYIO NEATEIBHOCTh, BBUIBISITH TPOOJEMBI, CTABHTh U
(bopMyupoBaTh COOCTBEHHBIE 3812491 B 00pa30BaTEIbHON MEATENBHOCTH U KU3HEHHBIX CUTYAIIHAX;

CaMOCTOSATEIBHO COCTABISTH IUIAH PELICHHS MPOOJIEMBI C YY4ETOM HMEIOLIMXCS PECypCcoB, COOCTBEHHBIX
BO3MOYHOCTEN U MIPENNIOYTEHUN;



JIaBaTh OIICHKY HOBBIM CHUTYaIIUsIM;

pacIIUpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHH;

JIeNaTh OCO3HAHHBII BEIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (DOPMHPOBAHUIO M IMPOSIBICHUIO LIMPOKON OSPYAHLIHHM B Pa3HBIX OONACTAX 3HAHUIA,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHbIA M KyIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallMsM, BHOCHTH KOPPEKTHBBI B JESITENbHOCTh, OIIEHUBATH COOTBETCTBHE
PE3yJIbTATOB LETSM;

BIIA[ICTh HABBIKAMHU [TO3HABATENHHON PeIeKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUI M MBICIHTEIbHBIX
IPOIECCOB, UX PE3YIbTATOB W OCHOBAaHHM, HCIOJIH30BaTh MPUEMBI peIeKCHH JIs OLCHKH CHUTYaIlMH, BbIOOpa
BEPHOTO PEIICHUS;

YMETH OLEHUBATHh PUCKU U CBOEBPEMEHHO IMTPUHUMATL PEIICHUA 110 UX CHUXKCHHUIO,

NPUHAMATH MOTUBBI H apTYMEHTBI IPYTUX IPH aHAJIM3€ PE3YIIbTaTOB AeITeIbHOCTH;

3) npuHsiTHE CEON U APYTUX:

HOpUHUMATh Ce0s1, IOHUMAsi CBOM HEAOCTATKH U JOCTOUHCTBA;

NPUHAMATh MOTUBBI H apTYMEHTBI IPYTUX IPH aHAJIM3E PE3YIIbTaTOB ACATEIbHOCTH;

HpH3HABATh CBOE MIPABO U MIPABO APYTUX HA OILINOKH;

pa3BUBATH CIIOCOOHOCTH TIOHUMATh MUP C MO3HUIUU PYTOro YeIOBeKa.

NPEJMETHBIE PE3YJIbTATHI

[IpeamMeTHbIe pe3yabpTaThl OCBOCHHS COllep KaHusl yueOHOro npeaMera «buonorus» Ha yrimyOaéHHOM ypoBHE
OpPHEHTHPOBaHbl Ha obecrieueHne npoduiIbHOrO oO0ydeHHs oOy4atomuxcs Owuosnornd. OHH  BKIIOYAIOT:
crieruduaeckue s OMONIOTUHM HAay4YHbIE 3HAHUS, YMEHHS U CIIOCOOB! ACHCTBUII MO OCBOEHMIO, HHTEPIPETAUN H
MpeoOpa30BaHMIO0 3HAHWH, BUIBI AESITENHHOCTH II0 IMOJYYEHUIO HOBBIX 3HAHUHM M MX NMPUMEHEHHIO B Pa3iIMYHBIX
y4eOHBIX, a TaKXX€ B PEAITbHBIX >KU3HEHHBIX CUTyalusx. lIpeqMeTHple pe3ymnbTaThl MPEICTaBICHBI MO ToJaM
H3y4YEHUsI.

IpenMeTHBIe pe3yabTaThl OCBOCHUS yueOHOTOo mpeaMeTa «buonorus» B 10 Kiacce NOMKHBI OTPAXKAaTh:

c(OpPMUPOBAHHOCTD 3HAHMH O MECTE M POJM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B (hOPMHPOBAHHU
€CTEeCTBEHHO-HAYYHOH KapTHHbI MHpa, B TMO3HAaHHM 3aKOHOB NPUPOJBI U PELIEHWH NPOOJIEeM PpaldOHAIBHOTO
TIPAPO/IOTIONB30BAHNSA, O BKJIAJE POCCHHCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE OMOIOTHH;

BJI3JICHUE CHCTEMOI OWOJIOTMYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIOJAraroline OWOIOTHYECKHe
TEpMHHBI U TTOHATHS (’KU3HB, KJIETKa, OPraHU3M, METabO0IN3M, TOMEOCTa3, CAMOPET YIS, CAMOBOCIIPON3BE/ICHHE,
HACJIEICTBEHHOCTh, M3MEHUMBOCTb, POCT ¥ Pa3BUTHE), OHosiornyeckue teopur (kierouHas teopust T. IlIBanna, M.
[lInetinena, P. BupxoBa, xpoMocoMHass Teopusi HacienctBeHHocTd T. Moprana), yuenus (H. 1. BaBumoa — o
LIEHTPaX MHOTroo0pasusi W MPOMCXOXKICHHUS KYJIbTYPHBIX pacTeHHi), 3aKOHbI (€IMHOOOpa3nsi MOTOMKOB IIEPBOTO
MIOKOJICHMS], PacILIEIIEHHs], YUCTOThI raMeT, He3aBUCUMOro HacienoBaHus I'. MeHzaens, ToMONOTHYECKUX PsIOB B
HacjencTBeHHOM n3menunBocty H. Y. BaBuioa), mprHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIaZIcHUE OCHOBHBIMHM METOJAMU HAy4YHOTO IO3HAHUS, UCIIOIb3YyEMBbIX B OHMOJIOTHYECKUX HCCIEIOBAHUAX
KHMBBIX 00BEKTOB (OIICAaHNE, U3MEPEHNE, HAaOII0IeHHE, SKCIIEPHIMEHT);

YMEHHE BBLACIATH CYIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U 3yKAPHUOT, OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OpPTaHW3MOB, B TOM 4ucie OakTepuii, rpOOB, pacTeHHi, JKUBOTHBIX M YEJOBEKa, CTPOCHUS
OpPTaHOB M CHCTEM OPraHOB PAacTEHHH, >KMBOTHBIX, YEJIOBEKA, IPOLIECCOB KXHM3HEACATENbHOCTH, MPOTEKAIOMIUX B
OpraHu3Max pacTeHHH, >KMBOTHBIX M YelOBEeKa, OMOJOTMYECKHX IIPOIECCOB: OOMEHa BemlecTB (METabOoJH3M),
MIpEBpaIlleHUsT JHEPIuH, OpOKeHWs, aBTOTPOPHOTO U TeTepoTPOHOTrO0 THUIOB NHUTaHHSA, (OTOCHUHTE3A H
XEMOCHHTE3a, MHTO3a, Meil03a, raMeToreHesa, MOpHOTreHe3a, MOCT3MOPHOHAIBHOTO pa3sBUTHS, Pa3MHOXKEHHS,
WH/IVMBUYyaJIbHOTO pa3BUTHsl OpraHu3Ma (OHTOTEHe3a), B3aUMOJEHCTBHUSI TEHOB, TETEpPO3UCa, HCKYCCTBEHHOTO
oTbopa;

YMEHHE YCTaHaBJIMBATh B3aMMOCBSI3H MEXIY OPTaHOMJAMU KIETKH M MX (YHKIUSIMH, CTPOCHHUEM KIIETOK
Pa3HBIX TKaHeH U UX QyHKIUSIMH, MKy OpTaHaMU M CHCTEMaMH OPTaHOB Y PacTeHUH, )KUBOTHBIX U YENIOBEKA M UX
(YHKOUSAMH, MEXAYy CHCTEMaMH OPTaHOB M MX (YHKOMSIMH, MEXKAy 3TamamMu OOMEHa BEIIECTB, STallaMH
KJIETOYHOTO ULUKJIA M >KM3HEHHBIX ILMKJIOB OPTaHW3MOB, A3TalaMHU SMOPHOHAIBHOTO PAa3BUTHS, TE€HOTHIIOM U
¢denotunom, hpeHoTHIIOM M (haKTOpaMH CpeIbl OOUTAHHUS;

YMEHUE BBIABIATH OTIMYUTEIBHBIC TIPU3HAKHU JKUBBIX CHUCTEM, B TOM 4YHUCIIC paCTeHHﬁ, JKHUBOTHBIX H
YeJI0BeKa;



YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE ApPTyMEHTHI, OMOJIOTMYECKYI0 TEPMHHOJIOTHIO U CUMBOJIUKY JUIS
JIOKa3aTeNNbCTBa POJICTBA OPTAHU3MOB Pa3HBIX CHCTEMATHYECKUX TPYIIIT;

YMEHHE peniaTth OHOJIOTHUECKHE 337a4H, BBISBISTH IPHUHUHHO-CIIEICTBECHHBIC CBSI3U MEXIY HCCIENyEeMbIMU
OMOJIOTHYECKUMH TIpOLIECCaMH W SIBIICHUSIMH, JIeNIaTh BBIBOJBI W TPOTHO3bI HAa OCHOBAaHUM TIOJYyYEHHBIX
pE3YIIBTATOB;

YMEHHE BBITIOJHATH J1a00paTOpHbIE U MpaKTHYecKkrue paboThl, COOIIOATh MpaBUiia P padoTe ¢ yI4eOHBIM U
mabopaTOpPHEIM 000PYIOBAHUEM;

YMEHHE BBIIBHIaTh TUIOTE3bI, MPOBEPSTh HX OKCIEPUMEHTAJIbHBIMH CpEACTBaMH, (OPMYIUpYs IIejb
UCCIIEIOBaHUS, aHAIN3UPOBATH MTOJTy4€HHBIE PE3YIIbTAThl U JE1aTh BEIBOJIBI;

YMEHHE Y4YacTBOBaTb B Y4eOHO-HCCIIENOBATENbCKONH paboTe MO OWONOTHH, 3KOJIOTHMH M MEAWINHE,
NpPOBOJIMMON Ha 0a3e HIKOJBbHBIX HAay4YHBIX OOIIECTB, W MYOJMYHO TPEJCTaBISATH TOJYYEHHBbIE PE3YJIbTaThl Ha
YUCHUYECKNX KOH(EPEHIHAX;

YMEHHE OIICHUBATh dTHYECKHE aCTIEKThl COBPEMEHHBIX HMCCIENOBaHUNA B 00NAcTH OMOJIOTHH M MEIUIMHBI
(KJIOHMpOBaHME, UCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANPaBICHHOE M3MEHEHHE I'€HOMa W CO3JaHhe TPaHCTEHHBIX
OpPTraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oymymield MpodecCHOHANIBHOM AEATENbHOCTH B 00JAacTH
Ononornn, MEIWLUHBI, OHOTEXHOJOTWH, BETEPHHAPUH, CEILCKOTO XO3SMCTBA, NHIIEBOM POMBIILICHHOCTH,
YLIyOJIsiTh TIO3HABATEIbHBIM MHTEpPEC, HAIIPABICHHBI HAa OCO3HAHHBIH BBIOOP COOTBETCTBYIOIEH mNpodeccuu u
MIPO/IOJDKEHHE OHMOJIOTHYECKOTO0 00pa3oBaHMS B OpraHU3alUsAX CpEeJHEro Npo(ecCHOHATBHOTO W BBICIIETO
o0pa3oBaHHUS.

[penmeTHBIe pe3yNbTaThl OCBOEHHS ydeOHOTro peameTa «bronorus» B 11 Knacce TOMKHBI OTPaXaTh:

c(opMHUPOBAHHOCTh 3HAHHH O MECTe U PO OMOJOTHH B CHCTEME €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUH
COBPEMEHHOH €CTECTBEHHO-Hay4YHOW KapTHHBI MHUpA, B IMIO3HAHUHM 3aKOHOB IPHUPOJBI U PEHICHUH 3KOJIOTHYECKUX
po0JIeM YeIoBEYECTBa, a TAK)KE B PEHICHHH BOIPOCOB PAIIMOHAIBHOTO MTPUPOAOIIONIE30BaHUs, U B (HOPMUPOBAHUN
LIEHHOCTHOTO OTHOIIEHHS K NpUpOJE, OOIIECTBY, YENOBEKY, O BKJAAE POCCHUCKHX U 3apyOCKHBIX YUEHBIX-
O1OJIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHE BJIAJIETh CHUCTEMOH OHONOTMYECKMX 3HAHUM, KOTOpas BKIIOYAET ONPENCNCHUS M IOHHMAaHHe
CYIIHOCTH OCHOBOIIOJIAralOMIMX OHMOJIOTHYECKUX TEPMHHOB M TOHSATHH (BUI, OJKocHcTeMa, Ouocdepa),
Oononornueckne Teopun (dBoIOIMOHHAs Teopus Y. JlapBuHa, CHHTETHYECKas] TeOpHs BOMIONUH), yuenus (A. H.
CeBeplioBa — 0 MyTSIX U HampaBlIeHUsAX dBomoluy, B.J. Bepraackoro — o 6uocgepe), 3akoHbI (TEHETHYECKOTO
pasnoBecus [x. Xapau u B. BaiinOepra, 3apozpieBoro cxoactsa K. M. bapa), npaBuna (Muanmyma 1O. JIubuxa,
9KOJIOTHYECKOH MHpaMHIbl SHEPTHN), TUTIOTE3bI (THroTe3a «vMupa PHK» V. I'mnbepra);

yYMEHHE BIIQJIETh OCHOBHBIMH METOJAMU HAy4YHOTO IIO3HAHMS, WCIIONb3yeMBIMH B OHOJOTMYECKUX
WCCIIEZIOBAaHUAX JKMBBIX OOBEKTOB M SKOCHCTEM (ONMCaHWe, U3MEpEHHe, HaOM0AEHNEe, YKCIEPUMEHT), CIoco0aMu
BBISIBJICHUSI U OLIEHKU aHTPOIIOTEHHBIX U3MEHEHHH B PUPOJIE;

YMEHHE BBIJICNSATh CYHNIECTBCHHBIC MPU3HAKW: BHAOB, OHOTEOIIEHO30B, JKOCHUCTEM W Ouocdepsl,
CTaOMIM3HPYIOIIEro,  IBIDKYIIETO M Pa3pbIBAalOIIETO  E€CTECTBEHHOI0  0TOOpa,  aUIONAaTPHYECKOro  H
CHMIIATPMYECKOTO  BHIOOOpAa30BaHMS, BIMAHMSA [BIDKYIIMX CHJ DBOJIOIMH HAa TEHO(YOHJ MOMIYJISILUH,
TIPHUCIIOCOOIEHHOCTH OPraHU3MOB K cpejie OOMTaHUsI, YePETOBaHMs HAIPaBICHUI YBOIIONNH, KPYTOBOPOTA BEIIECTB
1 TIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHHE YCTaHaBJINBaTh B3aUMOCBS3H MEX/Iy IPOLIECCaMy 3BOJIIOINH, ABWKYIIIMMHU CHJIaMU aHTPOIIOTEHE3a,
KOMIIOHEHTaMU PA3JIMYHBIX 3KOCUCTEM U IPUCIIOCOOIEHUAMHU K HUM OPTraHU3MOB;

YMEHHE BBIIBISITH OTIMYHUTENBHBIC IPHU3HAKK JKUBBIX CHCTEM, MPHUCIIOCOOIEHHOCTh BHIOB K Cpere
oOuTaHus, aOMOTHYECKHX M OMOTHYECKHX KOMIIOHEHTOB SKOCHCTEM, B3aHMMOCBS3EH OpPraHH3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHHUH B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HUCIIOJIb30BAaTh COOTBETCTBYIOIIUE APTyMEHTHI, OMOJIOTMYECKYI0 TEPMHHOJIOTHIO U CUMBOJIUKY LIS
JIOKa3aTeNbCTBa POJCTBA OPTaHW3MOB pPAa3HBIX CHCTEMATHYECKWX TPYII, B3aUMOCBSI3M OPraHU3MOB U CPEIbI
OOHMTaHMs, €IMHCTBA UYEIOBEYECKHX PAc, HEOOXOIMMOCTH COXPAaHEHHsS MHOT00Opasusl BHIOB M IKOCHCTEM Kak
YCIIOBHSI COCYIIECTBOBAHHNS IIPHUPOIBI M YETOBEUECTBA;

YMEHHE peniath OHMOJIOTHYECKHE 33/1a4H, BhISBISITH IIPHYHMHHO-CIIEICTBEHHBIE CBSI3U MEXJLY HCCIIENyEeMbIMU
OMOJOTHYECKUMH TIPOLIECCAaMH W SIBICHWSIMH, J€NaTh BBIBOJABI W TPOTHO3bI HA OCHOBAHUM IOJYyYECHHBIX
PpE3YNIBTATOB;

YMEHHE BBITIOJHATH J1a00paTOpHBIE U MPaKTHYECKHe paboThl, COOIIOAATh MPpaBuiia IpU paboTe ¢ y4eOHBIM U
71a00paTOPHEIM 000PYIOBAHHUEM;



YMEHHE BBIIBHTaTh THUIIOTE3bI, MPOBEPSTh HX HKCIEPUMEHTAIHHBIMH CpPEICTBaMH, (HOPMYIUpYS IIEib
WCCIIE0BaHNS, aHAJIM3UPOBATh TOTyYEHHBIE PE3YJIbTAThl U JIeTIaTh BHIBOIBI;

YMEHHE Y4YacTBOBaTb B Y4YeOHO-HCCIIENOBATENbCKOH paboTe MO OWOJOTHH, SKOJOTWH W MEAWIIMHE,
MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOLIECTB, M ITYOJIMYHO NPEACTABISATH MOJYYEHHBIE pe3yJibTaThl Ha
YIEHHUUECKUX KOH(EPeHINX;

YMEHHE OIEHWBAaTh TUIOTE3bl W TEOPHH O MPOHMCXOKACHHH >KU3HH, YEIOBEKa M YeJIOBEUECKHX pac, O
MIPUYUHAX, IOCIEICTBHUAX M CIIoco0axX MpeAOoTBpaIIeHHUS TI100aThHBIX H3MEHEHHIA B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBII BBIOOp Oymymiel MpodeccHOHAIBHOM AEATENbHOCTH B 00JacTU
OMOJIOTHH, SKOJIOTUH, TTPUPOIOIIONL30BAHMS, MEUIIMHBI, ONOTEXHOJIOTHH, TICUXOJIOTHH, BETEPHHAPUH, CEINbCKOTO
XO3SICTBA, MHIICBON MPOMBIILICHHOCTH, YIIyONSATh MO3HABATENBHBIA HHTEpPEC, HATPABICHHBI HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOLIEH MPO(ECCHH U MPOJIODKEHNE OMOJIOrNYecKOro o0pa3oBaHusl B OpraHU3alUsIX CPEIHEro
IPpoeCCHOHANBEHOTO U BBICIIEr0 00pa30BaHMs.



TEMATHYECKOE IIJIAHUPOBAHHUE 10 KJIACC
K
Ne HaumeHoBaHHe pa3iesioB U TeM e S DJIeKTPOHHBIE (P POBHIE)
n/n IPOrpamMMsI Beero KonTponbHbie TpaxTiaeckne 00pa3oBaTelbHbIE PecypPChl
padoThI padoThI
1 BHONOM KaK HayKa 1 https://lesson.edu.ru/06/10
2 JKuBble cucTteMsl ¥ UX U3ydeHHE 2 https://lesson.edu.ru/06/10
3 BHONOMS KICTKE 2 05 https://lesson.edu.ru/06/10
4 XuMu4ecKasi OpraHu3anys KJIeTKH 10 1 https://lesson.edu.ru/06/10
5 CIpocHHe K (byHKITHH KICTKH 8 2 https://lesson.edu.ru/06/10
6 OGMeH BEILIECTB U MPEBPAILEHIE YHEPTHHU B 9 1 https://lesson.edu.ru/06/10
KIIETKE
7 Hacnencrsennas uudopmanus u 9 05 https://lesson.edu.ru/06/10
peanu3anus e€ B KJIeTKe '
8 T — 6 1 https://lesson.edu.ru/06/10
9 Ctpoenre 1 QyHKITUN OPTaHU3MOB 17 15 https://lesson.edu.ru/06/10
10 Pa3MHOXeHHE U pa3BUTHE OPTaHU3MOB 8 15 https://lesson.edu.ru/06/10
1 IeHeTrKa — HayKa O HACIEICTBEHHOCTH 1 5 05 https://lesson.edu.ru/06/10
HU3MEHYUBOCTH OPraHU3MOB '
12 3aKOHOMEPHOCTH HACJIECTBEHHOCTH 10 1 https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 https://lesson.edu.ru/06/10
14 I'eneruka uenoBeka 3 0.5 https://lesson.edu.ru/06/10
15 CleeKImms OpraHmsMOB 4 1 https://lesson.edu.ru/06/10
16 BHOTEXHOIOTHS U CHHTETHYECKass OHOJIOTHS 4 https://lesson.edu.ru/06/10
17 PesepBHOE BpeMst 1 https://lesson.edu.ru/06/10
18 PesepBHOE Bpews 1 https://lesson.edu.ru/06/10
OBIIEE KOJIMHECTBO YACOB I10 ITIPOTPAMME 103 0 13




MOYPOYHOE INIAHUPOBAHME 110 6uosoruu 10 KJIACC Cary6asosoii @.X. na 2023-2024 y4. roa

KoanuecTBo yacon

Ne Hdara DJIeKTpOHHBbIe HU(POBLIE
Tema ypoka Kontpoabubie | IIpakTndeckne
n/n Bcero u3y4yeHusi | oOpa3oBaTeIbHbIE pecypchl
padoThI padoThl
1 buonorus xak KOMIIJIEKCHas HayKa U KaKk 1 Bubnunoteka LOK
4acTh COBPEMEHHOI'0 00IIeCTBa https://lesson.edu.ru/06/10
Bubnmnoteka LLOK
2 JKuBBIe CCTEMBI M IX CBOMCTBA 1 https://lesson.edu.ru/06/10
Bubnunoteka LIOK
3 YpoBHEBasi OpraHu3alys KUBbIX CUCTEM 1 https://lesson.edu.ru/06/10
Bubnnoteka LLOK
4 HcTtopust OTKpBITUS U U3YUEHUS KIIETKH. 1 X | q 1
Kyterousas Teoprst ttps://lesson.edu.ru/06/10
Meronpl MOJIEKYIIIPHON U KIIETOYHOM Bubanoteka LIOK
5 OMOJIOTHU. [IpakTuueckas pabora «H3ydenne MeToI0B 1 05 https://lesson.edu.ru/06/10
KJIETOYHOU Ouonoruu (xpomatorpadus, snekrpodopes,
nmuddepennmansHoe neHTpudyruposaunue, [TIP)»
Bubnmnoteka LILOK
6 BxoaHaa KOHTpOAbHaA paboTa 1 1 https://lesson.edu.ru/06/10
. Bubnunoteka LLOK
7 XUMHUYECKHI cOCTaB KJIETKH .MUHEepalbHbIE 1
BEILECTBA KJICTKH, UX OHMOJIOrHYECKas poJib https://lesson.edu.ru/06/10
OpraHnyeckre BeIecTBa KJIeTKH — OeNKH. Bubanoteka LIOK
8 Jlaboparophas pabota «OGHapy)eHue 1 0.5 https://lesson.edu.ru/06/10
0OCITKOB C TOMOIIIBIO0 KAYECTBEHHBIX PEAKITHIN
9 CBoiicTBa, Ki1accupukanys 1 GyHKIUH 1 bubamorexa LIOK
GeIKOR https://lesson.edu.ru/06/10
Bubnunoteka LLOK
Opranuyeckue BelecTBa KIEeTKU —
10 1 https://lesson.edu.ru/06/10

YTIIEBOJBI



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
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https://lesson.edu.ru/06/10
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https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

Bubnnoteka LIOK

11 Opranndeckue BeIECTBa KJIETKU — JIUIH/IbI https://lesson.edu.ru/06/10
Hyxneunossie kucnotsl. JJHK u PHK. Bubanoteka LIOK
12 Jlaboparopuas pabota «HccnemoBanue 05 https://lesson.edu.ru/06/10
HYKJICHHOBBIX KHCIIOT, BBIJICJICHHBIX U3 '
KJICTOK Pa3JIMYHBIX OPraHUu3MOBY
13 Crpoenne n pynkunu ATO. JIpyrue Bubnuorexa LIOK
syneosuTprbochars (HTD) https://lesson.edu.ru/06/10
14 Cexenupoanue JIHK. Meronbl reHOMUKH, bubsmorexa LIOK
TPAHCKPUTITOMHKEH, IPOTEOMHKH https://lesson.edu.ru/06/10
Bubnnoteka LLOK
15 Merto/pI CTPYKTYpHO# Orooruu https://lesson.edu.ru/06/10
Bubnnoteka LIOK
16 Tunsl kieTok. [IpokapuoTHyueckas KieTka https://lesson.edu.ru/06/10
CtpoeHue 3yKapuOTHUECKON KIIETKH. Bubnnoteka LOK
17 [NpakTudeckas pabota «3ydeHne CBOHCTB 0.5 https://lesson.edu.ru/06/10
KIIETOYHOI MeMOpaHbD»
Bubnnoteka LLOK
18 [ToBepXHOCTHBII arnmapar KIeTK: https://lesson.edu.ru/06/10
OnHOMeMOpaHHbIE OPraHOU bl KIIETKH. Bubnnoteka LOK
19 [MpakTudeckas padota «M3yueHne IBIKEHUS 0.5 https://lesson.edu.ru/06/10
IUTOIUTA3MBI B PACTUTEIFHBIX KIICTKAX)
IlonyaBTOHOMHBIE OpPraHOWU/BI KIETKH: Bubanoteka LIOK
20 MHUTOXOHIPHH, IUTacTuabl. JlaGoparopHast 05 https://lesson.edu.ru/06/10
pabota «/ccnenoBanue mia3Monu3a u '
JIETUIa3MOJTH3a B PACTUTENBHBIX KIIETKAX»
Bubnunoteka LLOK
21 HememOpaHHbIE OpraHOUIBI KIIETKH

https://lesson.edu.ru/06/10
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Bubnnoteka LIOK

22 Crtpoenue u GYHKITUH sIpa https://lesson.edu.ru/06/10
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK Bubanoteka LIOK
23 sykapuoT. JlaboparopHas pabota «3yueHue 0.5 https://lesson.edu.ru/06/10
CTPOCHHS KJIETOK Pa3IHYHBIX OPTaHH3MOB)
AccuMunsauus U TUCCUMUIIALINS — JIBE Bubnunoteka LLOK
cTopoHbl MeTabonu3ma. Turbel oOMeHa https://lesson.edu.ru/06/10
24 BemectB. JlabopaTopHast paboTa «M3yuenne
KaTaINTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
IpUMepe aMHIIa3bl I KaTalasbl)»
DepMEeHTaTUBHBIN XapaKTep peakLuii Bubnnoteka LOK
KJIETOYHOro Metabonu3ma. Jlaboparopras https://lesson.edu.ru/06/10
25 pabota «/3ydenne hepMeHTaTHBHOTO 0.5
pacIIeruIeHns IepoKCUIa BOIOPOa B
PaCTUTENBHBIX U )KUBOTHBIX KJICTKAX)
Bubnmnoteka LLOK
26 Benku-akTBaTOpHI M OCITKH-UHTHOUTOPHI https://lesson.edu.ru/06/10
Bubnmnoteka LLOK
27 ABTOTpOGHBII THIT 0OMEHA BEIIIECTB https://lesson.edu.ru/06/10
Bubnnoteka LLOK
28 dotocuHTE3 https://lesson.edu.ru/06/10
XemocuHTtes. Jlaboparopnas padora Bubnnoteka LLOK
29 «CpaBHeHue mpolieccoB GpoTocuHTe3a 1 0.5 https://lesson.edu.ru/06/10
XEMOCHHTE3a»
Ana’poOHBIe OpraHn3Mbl. Buibr OpoxeHus. Bubanoteka LIOK
30 Jlaboparophast pabota «CpaBHeHHE https://lesson.edu.ru/06/10
MPOLIECCOB OPOXKEHUS U IBIXAHUS
AnpoOHBIE OpraHU3MBI. DTaITBI Bubamorexa LIOK
31 https://lesson.edu.ru/06/10

OHEPIreTHICCKOI 0O oOMeHa
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https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

DHeprust MEMOPAHHOTO TPaAUEHTa IPOTOHOB.

Bubnnoteka LIOK

32 Cunre3 AT®: padota mpororHoit ATD- https://lesson.edu.ru/06/10
CHHTAa3bI
Bubnunoteka LLOK
33 Peaxiiin MaTpUIHOTO CHHTE3a https://lesson.edu.ru/06/10
Bubnunoteka LLOK
34 Tpauckpumnius — MatpuuHblii cuate3 PHK https://lesson.edu.ru/06/10
Bubnunoteka LIOK
35 Tpaucnsiuys u e€ STamnbl https://lesson.edu.ru/06/10
Bubnnoteka LLOK
36 Komuposanue amuHOKHCIOT. PO pubocom B hits://| q /06/10
ouocuHTE3€E OeNKa Ll LR
Bubnmnoteka LLOK
37 OpraHu3aiusi reHoMa y MPOKapuoT U https://! duru/06/10
SyKapHOT ps://lesson.edu.ru
Bubnunoteka LLOK
MosekynsipHbie MEXaHH3MbI KCIIPECCHU
38 https://lesson.edu.ru/06/10
T€HOB Y 9YKapHOT
Bupycel — BHEKJIETOUHBIE (POPMBI )KU3HH U Bubanoteka LIOK
39 obOnuratHeIe Tapa3uThl. [IpakTideckas pabora 0.5 https://lesson.edu.ru/06/10
«Co3aHre MOJIeNu BUPYCa»
Bubnunoteka LLOK
BupycHbie 3a00J1€BaHHs Y€IOBEKA,
40 . https://lesson.edu.ru/06/10
KHUBOTHBIX, PACTEHUH
Bubnmoteka LLOK
41 HanoTtexHosoruu B OMOJIOTAY U MEAUIIMHE https://lesson.edu.ru/06/10
Bubnmoteka LLOK
42 JKU3HEHHBIN LUK KIETKH https://lesson.edu.ru/06/10
43 Matpuunsrnii cuates JTHK Bubnnoteka LOK
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https://lesson.edu.ru/06/10

Xpomocomsr. JlabopaTtoprast paboTa

Bubnnoteka LIOK

44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5 https://lesson.edu.ru/06/10
MHUKpOTpenaparax»
Bubnunoteka LLOK
45 JleneHre KIETKH — MHUTO3 https://lesson.edu.ru/06/10
Tumel kineTok. KapuoknHes 1 IUTOKHUHES. Bubanoteka LLOK
46 Jlaboparopnast padota «Habitonenue muro3a 05 https://lesson.edu.ru/06/10
B KJIETKaX KOHYMKa KOpPEIKa JIyKa (Ha '
TOTOBBIX MHUKPOITpETapaTax )
Bubnnoteka LLOK
47 [lomyromoBast KOHTpoOIBHAsS paboTa https://lesson.edu.ru/06/10
Bubnnoteka LIOK
48 Perynsitus )KU3HEHHOTO UKJIA KJIETOK httos://| du.ru/06/10
Opraau3M Kak eIIHOE [eI0e el
Txanu pactenuii. JlJaboparopHas pabora bubmorexa LIOK
49 . y 0.5 https://lesson.edu.ru/06/10
«/3ydeHue TKaHEeH pacTeHUI»
Bubnmnoteka LILOK
TkaHu KUBOTHBIX U YeoBeka. JlJaboparopHas
50 N 0.5 https://lesson.edu.ru/06/10
pabota «/3ydeHune TKaHEH KIUBOTHBIX)
Opransl. Cuctemsl opranos. JlaboparopHas Bubnnoteka LIOK
51 pabota «/3ydeHue OpraHoOB IIBETKOBOTO 05 https://lesson.edu.ru/06/10
pacTeHus»
Bubnunoteka LIOK
52 Ormopa Tenna OpraHu3MoB https://lesson.edu.ru/06/10
Bubnnoteka LLOK
53 JIBrOKEHUE OPraHU3MOB https://lesson.edu.ru/06/10
54 [Mutanme opraHn3MoOB Bubnnoteka LOK
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https://lesson.edu.ru/06/10

IInTanne MO3BOHOYHBIX KUBOTHBIX.

Bubnmoteka LLOK

55 :
[TumeBapuTenbHas cucTemMa ueinoBeka https://lesson.edu.ru/06/10
Bubnunoteka LLOK
56 JIpIXaHue OpraHu3MOB https://lesson.edu.ru/06/10
Bubnunoteka LLOK
57 JIpIXaHKe II03BOHOYHBIX KUBOTHEIX U
qeroBeKa https://lesson.edu.ru/06/10
Bubnunoteka LLOK
58 TpaHCHOpT BELIECTB Y OpraHMu3MOB https://lesson.edu.ru/06/10
Bubnunoteka LIOK
59 KpoBeHocHas cuctema mo3BOHOYHBIX httos://| g 06/10
SKHBOTHBIX U YeJIOBEKa ttps://lesson.edu.ru/06/
Bubnmnoteka LLOK
60 Berlsienenre y opranu3MoB https://lesson.edu.ru/06/10
Bubnunoteka LLOK
61 3ammura y OpraHn3MoB https://lesson.edu.ru/06/10
Bubnnoteka LLOK
62 ViMMyHHasi cucTeMa yelioBeka https://lesson.edu.ru/06/10
Bubnunoteka LIOK
63 PazfapakuMoCTh U peryisiiusi y OpraHu3MoB https://lesson.edu.ru/06/10
r Bubnnoteka LLOK
64 yMopaJibHast PEryJsiys U SHIOKPHHHAS httos://| q 06/10
CUCTEMA KMBOTHBIX U YEJIOBEKA ttps://lesson.edu.ru/06/
Bubnnoteka LLOK
65 ®DOopMbI Pa3MHOKEHHSI OPTaHU3MOB https://lesson.edu.ru/06/10
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Bubnnoteka LIOK

66 [NonoBoe pa3sMHOXKEHUE https://lesson.edu.ru/06/10
Bubnmnoteka LLOK
67 Meiios https://lesson.edu.ru/06/10
I'amerorenes. OOpazoBaHue 1 pa3BUTHE Bubnnoteka LLOK
68 MOJIOBBIX KJIeTOK. JlabopaTopHas pabota 05 https://lesson.edu.ru/06/10
«M3yyeHue CTpoeHHs MOJOBBIX KIETOK Ha '
TOTOBBIX MHUKPOIPEaparax»
Bubnmnoteka LLOK
WHanBHayaTbHOE Pa3BUTHE OPTAaHU3MOB —
69 https://lesson.edu.ru/06/10
OHTOTEHE3
. Bubnnoteka LLOK
70 3akiaiKa OpraHoB M TKAHEH U3 3apOJIbIIIEBBIX https://| du.ru/06/10
IHCTKOB ps://lesson.edu.ru
Poct u pazsutne xxuBoTHBIX. JlaboparopHas Bubanoteka LIOK
71 pabota «BrIsIBICHIE IPU3HAKOB CXO/ICTBA 0.5 https://lesson.edu.ru/06/10
3apOo/IbIIIeH TTO3BOHOYHBIX KUBOTHBIX)
Pa3mHOXeHHe 1 pa3BUTHE paCTeHUH. Bubanoteka LIOK
72 JlabopatopHnas paboTta «CTpoeHHE OpPraHOB 0.5 https://lesson.edu.ru/06/10
Pa3MHOXEHHUS BBICIIMX PACTEHUI
Bubnnoteka LLOK
I/ICTOpI/Iﬂ CTAHOBJICHUS U Pa3BUTUA I'CHETUKHU
73 https://lesson.edu.ru/06/10
KaK HayKH
OCHOBHBIC TIOHSITHSI 1 CHMBOJIbI TEHETHKH. Bubnunoteka LIOK
74 JlabopatopHas paboTa «/Ipo3odria kak 0.5 https://lesson.edu.ru/06/10
00BEKT FeHETUUECKUX UCCIIETOBAHUI
3aKOHOMEPHOCTH HACIIEOBAHUS IPU3HAKOB. Bubanoteka LIOK
MOHOTHOPHIHOE CKPEITUBAHHE. https://lesson.edu.ru/06/10
75 [MpakTrueckas pabora "M3zyuenne 0.5
Pe3ylbTaTOB MOHOTHOPHIHOTO CKPEIIIMBAHHS
y npo3oduisr"
76 [{uromoruyeckre OCHOBHI MOHOTHOPHTHOTO Bubnunoteka LLOK
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CKpCIIUBaHU

https://lesson.edu.ru/06/10

AHammupyromiee ckpemuBanue. HemomHoe

Bubnnoteka LIOK

77 :
JOMHHHUPOBAHUE https://lesson.edu.ru/06/10
Jurubpuanoe ckperuBanue. [IpakTudeckas Bubanoteka LIOK
78 pabota «/3yueHne pe3ynbpTaToB 0.5 https://lesson.edu.ru/06/10
JIUTHOPUHOTO CKPEIUBAHUS Y PO30(DIITBD)
Bubnunoteka LLOK
[MTONOrNYECKUE OCHOBBI UTHOPUIHOTO
79 https://lesson.edu.ru/06/10
CKpElIMBaHHS
Bubnunoteka LIOK
80 CuerieHHOe HaclleIOBaHHUE IPH3HAKOB https://lesson.edu.ru/06/10
Bubnmoteka LLOK
81 XpoMocoMHasl TeOpHsI HACIICACTBCHHOCTH https://lesson.edu.ru/06/10
Bubnnoteka LLOK
82 I'eHeTHka mona https://lesson.edu.ru/06/10
Bubnunoteka LLOK
83 I'eHOTHII KaK 1IeJIOCTHAS CUCTEMA https://lesson.edu.ru/06/10
. . Bubnmnoteka LILOK
84 ['eHeTnueckuii KOHTPOIb PA3BUTHUS PACTCHUIA, https://| du.ru/06/10
JKMBOTHBIX U YEJIOBEKA ttps://lesson.edu.ru
Bubnmoteka LLOK
W3MeHunBOCTh MPU3HAKOB. Byl
85 https://lesson.edu.ru/06/10
H3MEHYHBOCTH
Bubnmnoteka LLOK
86 MoaudukanuoHHas ©3MEHYUBOCTh https://lesson.edu.ru/06/10
BapuaunosHblil psii 1 BapualliOHHAs! KpUBast. Bubnnoteka LLOK
87 Jlabopatopuast pabota «ccnenoBanue 0.5 https://lesson.edu.ru/06/10

3aKOHOMEPHOCTEH MO(PUKAIIMOHHON
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n3MeHunBocTH. I[locTpoenne BapuamoHHOTO
psiaa ¥ BapHallMOHHOM KpUBOID)

I'enoTunuyeckast N3MEHYUBOCT.

Bubnnoteka LLOK

88 :
KoMOnHaTHBHAS N3MEHYNBOCTH https://lesson.edu.ru/06/10
MyraunonHas n3MeHYMBOCTh. [IpakTHueckas Bubnnoteka LLOK
89 pabota «Myrarmu y Apo30(uiIsl (Ha TOTOBBIX 0.5 https://lesson.edu.ru/06/10
MUKpOTIpernapaTax)»
Bubnunoteka LIOK
3aKOHOMEPHOCTH MYTallMOHHOT'O MPOIiecca.
90 3 https://lesson.edu.ru/06/10
MTUTeHETHKA ¥ SIIUTCHOMUKA
Bubnunoteka LIOK
91 I'enernka yenoseka. [IpakTrdeckas pabota 05
«CoCTaBNeHNE U aHAINU3 POJOCIOBHON ' hitps://lesson.edu.ru/06/10
Bubnnoteka LLOK
92 Merozbl MEIUIIHCKON TeHETUKH https://lesson.edu.ru/06/10
3HadueHHEe MEAUIUHCKON T'eHETHKU B Bubnunoteka LLOK
93 MIPEOTBPAIICHUH U JICUCHUU TeHETHYECKIX https://lesson.edu.ru/06/10
3a0oJieBaHUi YeoBeKa
OcHOBHbBIC TIOHATHUS cenekiuu. JlabopaTopHas Bubnnoteka LOK
94 pabota «/3ydeHne copToB KyIbTYPHBIX 0.5 https://lesson.edu.ru/06/10
pacTeHui U MOpo]] JOMAITHUX >KHBOTHBIX)»
Mertoibl CeneKMoHHOM padoTHI. Bubnnoteka LIOK
95 Jlabopatophast padoTa «3yueHue MeTo10B 0.5 https://lesson.edu.ru/06/10
CeJIeKIINU PacTeHUID
JoctrkeHus cenekuuy pacTeHui u Bubanoteka LIOK
96 JKUBOTHBIX. [IpakTrdeckas pabota https://lesson.edu.ru/06/10
«IIpuBHBKa pacTeHU»
Bubnmnoteka LLOK
97 CoxpaHeHue, U3y4eHHE U UCTIOIb30BAHME httos://] du.ru/06/10
TEHETUYECKUX PECYPCOB ttps://lesson.edu.ru
98 buorexHonorus kak Hayka 1 0Tpacib 05 Bubnnoteka LLOK

npousBojcTBa. [IpakTuueckas padora
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«/3ydenne 00bEKTOB OMOTEXHOIOTHI»

https://lesson.edu.ru/06/10

OCHOBHEBIE HaIpaBJICHU CHHTETHYICCKOM

Bubnnoteka LIOK

1 .
9 OHONIOTHH https://lesson.edu.ru/06/10
Bubnunoteka LLOK
100 XpOMOCOMHas ¥ TEHHAs! MHKEHEPH. 1 it/ fur/06/10
MemuuHCKHE OMOTEXHOIOTHH ps://lesson.edu.ru
Bubnunoteka LLOK
101 Hrorosas koHTpoIbHAs padoTa 1 https://lesson.edu.ru/06/10
102 PesepeHblii ypok. [loBTopenue, 06001eHwe, L Bubnnoteka LIOK
CHCTEMATH3AINS 3HAHKMI https://lesson.edu.ru/06/10
OBILIEE KOJIMUECTBO YACOB T1IO ITPOI'PAMME 102 135



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

YYEBHO-METOINYECKOE OBECITEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JIS1 YYEHUKA

* Buonorus. buonornyeckue cuctemsl u mportecchl, 10 kimace/ Tepemor A.B., [letpocora P.A., O0miecTBo ¢
orpaHuueHHoOM oTBeTcTBeHHOCThI0 « O] MHEMO3MHA

Buonorusa.EI'D 2024. Tematnueckuii TpeHuHr. A. A Kupunenko,u3aarensctBo Jlernoxn

METOAUYECKHUE MATEPUAJIBI IS YUUTEJIA

Bronorns.O6mas 6uonorust.IToaroroska k EI'D.10-11 kmaces. I'.W.Jlepraep

HOUPD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

PELLPEILIY OI'S,PEIY EI'5,MynsTHypOK,HHGOYPOK,YIUTETH.PY






