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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o yuyeOHOMy mpeamery "buonorus" (masiee - OuoJsiorusi) Ha
ypOBHE cpeaHero obuiero obpa3zoBaHusl pa3zpaboTaHa Ha ocHoBe dDenepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanumy,
®I'OC COO, Konuenuuu mnpenoaaBaHusi ydyeOHoro mnpeamera «buonorus» wu
OCHOBHBIX TIOJIO’KEHUH (peiepanbHOi paboueii mporpaMMbl BOCITUTAHHUS.

VY4eOnbii npenmer «buonorus» yriyon€HHoro ypoBHsS uzydenus (10-11
KJIacChl)  SIBISETCA  OJHMM M3  KOMIIOHEHTOB  IpPEAMETHOM  00JacTH
«EctecTBeHHOHayuHble npeameTb». CornacHo mnonoxeHusm @OI'OC  COO
npoduIbHbIe YaeOHBIE PEAMETHI, H3ydaeMble Ha YIITyOJIEHHOM YPOBHE, SIBISIFOTCS
criocobom muddepennmrannu oOydIeHHS Ha YPOBHE CPETHETO 001Iero oOpa3oBaHUs
U Tpu3BaHbl 00€CIEYUTh NMPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOILMM, CPETHUM
o0UIMM, cpelHUM IpOo(eCcCHOHATBHBIM U BhICIIUM OOpa3oBaHHeM. B To ke Bpems
KOKIBIM M3 OSTUX Y4YEOHBIX MPEIMETOB JOJDKEH OBITh OPUEHTHUPOBAH Ha
NPUOPUTETHOE peIICHHEe O0pa30BATENbHBIX, BOCHHUTATEIBHBIX U Pa3BUBAIOIINX
3a/la4y, CBSI3aHHBIX C MNpOQOpUEHTALMEH OO0ydyaroumxcs U CTUMYJIHMPOBAHUEM
UHTEpeca K KOHKPETHOH 00JIacTM HAy4YHOIO 3HaHUS, CBSI3aHHOTO C OHOJOTHEl,
MEIUIUHOW, 3KOJIOTHEN, ICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no yueOHomy nipeamety "buonorua" naér npeactaBieHue O Heu
U 33/7adax u3ydeHusi yueOHoro mpenmera «buonorus» Ha yrmyOnéHHOM ypoBHE,
omnpezenseT 00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COAEp)KaHUE, €ro
CTPYKTYPUPOBAaHHME II0 pasfellaM W TEMaM, paclpelesieHue 110 Kjaccam,
PEKOMEHJIyeT IMOCJIEI0BAaTEIbHOCTh H3Yy4YEHHd Yy4eOHOro marepuaja C y4dE€ToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHKM Yy4eOHOro mpolecca,
BO3PACTHBIX 0COOCHHOCTEH 00ydarommxcs. B mporpamme mo Omnonoruu peann3oBaH
IPUHLIKI TPEEMCTBEHHOCTH C U3yYE€HUEM OMOJIOIMH Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBaHusi, Ojarojaps 4eMy IpPOCMaTpUBAEeTCS  HANpaBICHHOCTb  Ha
NOCJIEYIONIee pa3BUTHE OWOJOTMYECKUX 3HAHUW, OPHEHTHPOBAHHBIX Ha
(opMHpOBaHHE  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  3KOJOTMYECKOTO
MBILUICHUS, IPEICTABICHUN O 3I0pOBOM 00pa3e KU3HU, HAa BOCIIUTaHUE OEPEKHOTO
OTHOLICHHUS K OKpY’Karollel MpUpOoAHOH cpese. B mporpamme mo 6MonI0ruu Takxe
NOKa3aHbl BO3MOXHOCTH Yy4yeOHoro mpeamera «buosorus» B peanu3aluu
tpeboBannii ®I'OC COO K miIaHUPyEeMbIM JIMYHOCTHBIM, METANpPEIMETHBIM M
IpPEIMETHBIM pe3yjbTaTaM o00y4deHus U B (POPMHUPOBAHMU OCHOBHBIX BHUJOB
y4eOHO-II03HABATENIbHOMN J1€ATEIBHOCTH O0YUaIOLUXCsl 10 OCBOSCHUIO COJEPKAaHUS
OMoI0rMuecKoro o0Opa3oBaHus Ha YPOBHE CPEAHET0 0011ero o0pa3oBaHuUsl.

VY4eOHnsbiil mpenmer «buonorus» Ha ypoBHE cpeAaHEro oOIero oopa3oBaHus
3aBepIIaeT OMOJIOrHueckoe 00pa30BaHKE B IIKOJIE M OPUEHTUPOBAH Ha PaCIIUPEHUE
U yriIyOJieHue 3HaHuH 00yJaronmxcs 0 )KUBOW IPUPOJIe, OCHOBAX MOJICKYJISIPHON U



KJIETOYHON OMOJIOTHH, SMOPUOJIOTHH W OWOJIOTHU Pa3BUTHS, TCHETUKH, CEJICKITUH,
OMOTEXHOJOTHH, BOJIFOIIMOHHOTO YUEHUS U SKOJIOTHH.

Nzyuyenue yuebHoro mnpenmera «buonorus» Ha yriayOJeHHOM YpOBHE
OPUEHTUPOBAHO HA TMOJTOTOBKY OOYyYarOUIMXCsl K MOCIEAYIOIIEMY TOJTYyYEHHUIO
Onojornyeckoro  oOpa3oBaHuMs B By3aX M OpraHu3alMsIX  CpPEIHEro
npodeccuoHansHOro 00pazoBanusa. OCHOBY €ro COJEp)KaHUs COCTABIIAECT CUCTEMaA
OMONOTUYECKUX  3HAHWM, TOJYYCHHBIX TPU H3YyYEHUH  OOYUYaIOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMAaTUYECKUX Pa3/eioB OHMOJIOTUM Ha YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10-11 kimaccax 5TH 3HAHHS MONY4YalOT pa3BuTue. Tak,
pacIIMpPEHBI U YTITyOIeHBI OMOJIOTHYSCKIE 3HAHUS O PACTCHHSIX, )KUBOTHBIX, TPHOaX,
OakTepusaX, OpraHm3Me  4YeloBeKa, OOmuX  3aKOHOMEPHOCTSX  JKH3HH,
JOTIOJTHUTEHHO BKJIFOUEHBI OMOJIOTMUECKUE CBEJICHUS MPUKIIAJIHOTO U TTOMCKOBOTO
Xapakrepa, KOTOPbIE MOYKHO HCIOJIb30BaTh KaK OPUEHTHUPHI NI MOCIEIYIOLIETO
BEIOOpa mpodeccnn. Bo3mMokHAa Takke WHTErpamusi OWONOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJYYCHHBIMU OOYYAIOIIMMUCSA TPU H3YyUYCHHH
bu3uKy, XUMHUH, reorpaduy U MaTEMATUKH.

Ctpykrypa mnporpamMmbl 1o ydeOHOMYy Tmpeamery "buomorus" otpaxaer
CHUCTEMHO-YPOBHEBBII W D3BOJIONMWOHHBIA TMOAXOABl K W3YYCHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCS CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJISl JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPraHU3allMM, SBOJIOIMU OPraHUYECKOro MUpa Ha 3eMile,
COXpaHEeHUs1 OMOJIOTUYECKOTro pa3HooOpasus maneTsl. Tak, B 10 kiacce usyyarorcs
OCHOBBI MOJICKYJISIPHOW W KJIETOYHOM OWONOruU, IMOPUOIOTHU U OHOJIOTHH
Pa3BUTHS, TEHETUKU W CEJEKIIMH, OMOTEXHOJIOTHH W CHHTCTHYECKOW OMOJIOTHH,
AKTyQIM3UPYIOTCS 3HAHUS OOYyYaromuxcs M0 OOTAaHWKE, 300JIOTHH, aHATOMHH,
¢dbusunonoruu yenoseka. B 11 kiacce u3ydaroTcs 3BOTIOLMOHHOE YUYEHHE, OCHOBBI
AKOJIOTHH U YueHue o ouocdepe.

VYuebnsiii  mpenmer  «buonorus»  Mpu3BaH ~ 00ECIEYUTh  OCBOCHUE
00ydJaronmuMucs OMOJIOTHYECKUX TEOPUH M 3aKOHOB, WJICH, MPUHIIAIIOB U TPABHUII,
JIEKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUH O
CTPOCHUM, MHOT00Opa3ud M OCOOEHHOCTSX KIIETKH, OpraHu3Ma, TMOIMyJISIuH,
OMOILIEH03a, IKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MPUKIIAIHBIX aCMEKTaX OMOJOTUYECKUX 3HaHWM. J1jis
pa3BUTUSL M TIOJJICPXKAHUSI MHTEpeca OOydaromuxcsi K OWOJOTMHM Hapsgy Cco
3HAYUTEJILHBIM 00BEMOM TEOPETHUYECKOI0 MaTepuajia B COACPKaHUHU MPOrPaMMBbI
no OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHS U Pa3BUTHS
TOM UM UHOM 00J1aCTH OUOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEIKHBIX YUEHBIX
B PEIICHHE BAXKHEUIINX OMOJOTUYECKUX U IKOJIOTHUYECKUX MPOOIIEM.

[enr m3ydenus yueOHoro npeamera «bruonorus» Ha yriyOoJIEHHOM ypOBHE -
OBJQJICHNEC  OOYYAIOIUMHKCSI 3HAHUSIMH O  CTPYKTYPHO-(Q)YHKIIMOHAIHHOM



OpTraHW3allMM JKWUBBIX CHCTEM pPAa3HOTO paHra ¢ MPUOOpEeTEeHHE YMCHHM
UCIIONB30BaTh 3TH 3HAHUS B (HOPMHUPOBAHMM MHTEpEca K OMpENeiIEHHON 00IacTu
npoecCHOHANILHON JCSITENbHOCTH, CBS3aHHOM C OWOJOTHEH, WM K BBIOOPY
y4eOHOT0 3aBeICHUS JIJIsl TPOJIOJKEHUS OMOJIOrMYeCKOro 00pa30BaHus.

JoctiwkeHne 1nenu wu3ydyeHus ydyeOHoro mnpeamera «buonorus» Ha
yrayOIEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIISAYIONINX 3a1a4:

OCBOCHHME OOYYAIOIUMHUCS CHCTEMBI OMOJIOTHUECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiIaxX, COCTABIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI0 KapTUHY MHPA; O
CTPOCHHUH, MHOTO000pa3Wd M OCOOCHHOCTSIX OWOJOTHYECKUX CHCTEeM (KJICTKa,
OpraHu3M, TOMYJIAIA, B, OMOTeomneHo3, ornocdepa); 0 BBIIAOIMIMXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEIOBAHUSX B OHMOJIOTHH;

O3HAKOMJICHHE OOYYalolUXCsi C METOJaMH TIO3HAHUS >KUBOU MPHUPOJIBI:
WCCIICIOBATCILCKUMU  METOJaMH  OMOJIOTMYECKMX HAayK (MOJEKYJISIPHOU W
KJIETOYHOW OHOJIOTHH, SMOPHOJIOTHH ¥ OMOJIOTHH Pa3BUTHS, TCHETUKH M CEJICKITUH,
OMOTEXHOJIOTUM ¥ CHUHTETUYECKON OHOJIOTHM, MAJICOHTOJIOTUH, SKOJIOTHUH);
METO/JIAMH CaMOCTOSITEIbHOTO TIPOBEJICHUS OHOJOTUYECKUX HCCIEOBAaHUN B
naboparopun W B Tpupone (HaOMOAEHWE, U3MEPEHHE, HKCIEPUMEHT,
MOJICTUPOBAHUE);

OBJIaJICHUE O0YYAIOIINMHCS YMEHUSIMU: CaMOCTOSITEIIbHO HAXOJIUTh,
aHAIM3UPOBATh M UCIOJIb30BaTh OMOJIOTMYECKYIO HWH(GOPMAIIUIO; IO0JIh30BATHCS
OMOJIOTUYECKON TEPMHUHOJOTHEH W CHUMBOJUKOW; YCTaHaBIMBATH CBSI3b MEKITY
pa3BUTHEM OWOJOTHM W CONHAIBHO-DKOHOMHYECCKUMH U DKOJOTHYCCKUMU
npoOyieMaMy YeIOBEYECTBA; OICHUBATh TMOCJIEACTBUS CBOEH JAESITEIHLHOCTU IIO
OTHOIIICHUIO K OKPYXalolleil MNpUpOJHON cpene, COOCTBEHHOMY 3J0pPOBBIO U
3JI0POBBIO OKPYKAIOUTUX JIFOICH; 000CHOBBIBATH U COOJIIOIATH MEPhI MPODUITAKTUKI
MH(DEKIIMOHHBIX 3a00JeBaHUM, TMpaBWja TMOBEJACHUS B NPHUPOAEC U OOECIeHECHHUS
0e30macHOCTH COOCTBEHHOW JKM3HEACSITCIILHOCTH B YPE3BBIYAWHBIX CHUTYAIHSIX
MPUPOTHOTO ¥ TEXHOTCHHOTO XapaKTepa; XapaKTEePH30BaTh COBPEMEHHBIC HAYUHBIC
OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YHAIONINXCSI UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
mpollecce 3HAKOMCTBA C  BBIIAIOMIMMUCS OTKPBITUSMH U COBPEMEHHBIMU
WCCJICIOBAHMSIMU B OHWOJIOTHH, pPEIIacMbIMH €0 TIpOOJIeMaMH, METOI0JIOTHEH
OMOIOTHYECKOTO UCCIIeIOBaHMUS, MIPOBEICHHUS AKCIIEPUMEHTAITbHBIX
UCCJIeIOBAHUM, pelieHrs OUOJIOTHYECKUX 3aJiad, MOACIUPOBAHUS OUOTOTHYECKUX
00BEKTOB U MPOLIECCOB;

BOCITUTAaHUE y OOYYaIOIIMXCS [IEHHOCTHOTO OTHOIIEHUS K >KMBOUW MpPUPOJIE B
IIEJIOM U K OTJEIBHBIM €€ 00BEKTaM U SBICHUSAM; (DOPMHUPOBAHKE IKOJOTHIECKOM,
TeHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYpPHI TTIOBEJACHUS B PUPOJIC; HHTETPAITIH



€CTECTBEHHO-HAYYHBIX 3HAHWM;

npuoOpeTeHUE  OOYJaIONUMHUCA  KOMIIETEHTHOCTH B paldOHAIBHOM
MPUPOOTIOIB30BaHUHU (COOI0/ICHNE TIPABWIT TOBEJCHUS B PUPOJIE, OXPaHbI BUJIOB,
IKOCHUCTEM, OHocdepbl), COXPAaHCHHMH COOCTBEHHOTO 3J0POBbS U 370POBbBS
OKpYXKalomux Joaed  (coOmoaeHus Mep NpoPMIaKTHKH — 3a00JIeBaHUM,
obecrieueHre O€30MACHOCTH JKU3HEACITEIIBHOCTH B UPE3BBIYAMHBIX CHUTYaITUIX
OPUPOAHOTO W  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B MTOBCETHEBHOM KU3HU;

CO3JJaHUE  YCJIOBHM IS  OCO3HAaHHOTO  BbIOOpa  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOMN o0OpasoBarensHOI TPACKTOPUH, CITOCOOCTBYIOIIEH
nocneayronemMy npodeccHoHaTFHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUHU C
WHIUBUTyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTAMU PETHOHA.

OO0111ee YMCI0 YacoOB, OTBEJICHHBIX HA U3YYCHUE OMOJIOTUM Ha YITyOJIeHHOM
YpOBHE cpemaHero oomero odpa3zoBanus, coctasisier 204 gaca: B 10 xmacce - 102
yaca (3 gaca B Hezento), B 11 kmacce - 102 gaca (3 yaca B HEJE0).

OT60p OpraHu3anMoOHHBIX (OPM, METOJOB U CPEIACTB OOyUECHHS] OMOJIOTHH
OCYIIECTBISIETCS C Y4ETOM CHEnU(UKU €r0o COACp’KaHWS U HAMpaBIICHHOCTH Ha
NPOJODKEHHE OMOJOTHYECKOro 00pa3oBaHMsI B OpraHU3alUAX  CPEIHETrO
po(hecCHOHATFHOTO U BBICIIETO0 00pa30BaHUsl.

OO0s13aTeNbHBIM YCIOBUEM TIPH 00yUEHUU OMOJIOTHUH Ha yTiIyOJIEHHOM ypOBHE
SBIJIIETCSI TIPOBEJICHHE J1a0OpaTOPHBIX M MpaKkTHUYeCcKuX padoT. Takke ywacTue
00y4Jaronuxcsi B BBIMOJHEHUU TMPOCKTHBIX M y4e€OHO-UCCIE0BATEIbCKUX PaboT,
TEeMaThKa KOTOPBIX OMpEACISIeTCS yYWTeNleM Ha OCHOBE  HMMEIONTUXCS
MaTepPUATBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBUH.



COILEPKXAHUE OBYUYEHUA

10 KJIACC

ConepxaHue MNpPOrpaMMbl, BBIIECICHHOE KYPCUBOM, HE BXOJIUT B MHPOBEPKY
rocyaapcTBeHHoi urorooit arrectaruu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemenHas Ouosorus - KOMIUIEKCHass Hayka. KpaTkas ucTopusi pa3BUTHS
Oouonoruu.  buonornueckue  HayKd M U3y4aeMble ~ UMH  MPOOJIEMBI.
@yHIaMEHTaIIbHbIE, MPUKIAJHBIE W TIOMCKOBBIE HAy4YHbIC MCCIEIOBAHUs B
OMOJIOTHH.

3HaueHre OWONOrMU B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
kaptuHbl mupa. Ilpodeccun, cBs3anHbie ¢ Ouonorueil. 3HadeHWE OWOJIOTHH B
[IPAKTUYECKOM JCATEIIbHOCTA YEJIOBEKA: MEIHMIMHE, CEJIbCKOM XO3SMCTBE,
[IPOMBIILIJIEHHOCTH, OXPAaHE IIPUPOIBI.

JdemoncTpanuu

[Toptpetsr: Apuctorens, Teodpacrt, K. JIunneit, XK. b. Jlamapk, Y. HapBun, V.
I'apseit, I'. Mennens, B. 1. Bepnanckuii, 1. I1. [1aBnos, . 1. Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubr 1 cxembl: «CBsi3b OMOJOTHMU C JIPYTMMH Haykamu», «Cucrema
OMOOTHUECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl U MX U3Y4YEHHUE

JKuBble cCUCTEMBI KaK MpeaMeET U3ydyeHus 0nostoru. CBOWCTBA KUBBIX CUCTEM:

€MHCTBO XMMHYECKOI'0 COCTABA, JUCKPETHOCTh U LEIIOCTHOCTb,
CIOKHOCTb W YIOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPTaHU3aLKs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHYMUBOCTh, POCT U PA3BUTHE.

YPpOBHM OpraHu3anyu KUBbIX CUCTEM: MOJEKYJIAPHBIN, KJIETOYHBINA, TKAHEBBIH,
OpraHU3MEHHBIN, TOMYJISIITMOHHO-BHIOBOM, SKOCHCTEMHBIN (OMOTCOIEHOTUYECKHN),
ouocdepusbiit. [Iponeccel, mpoucxoasimue B )UBbIX cucteMax. OCHOBHBIE TPU3HAKU
xuBoro. JKu3Hp kak ¢opma cyiiecTBoBaHusl MmaTepun. Hayku, nzydaromniue >kxuBbie
CHCTEMBI Ha Pa3HbIX YPOBHSIX OPraHU3AIINH.

N3yuenne XuBBIX cuCTeM. MeToasl Ouosiormdeckor Hayku. HabOmomenwme,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTeMaTr3anus, Mmetaadanus. [IonsaTtue o 3aBucumon u
He3aBUCUMOM nepeMeHHou. [itanupoBanue sxcnepumenTa. [loctanoBka u mpoBepka
runote3. Hynesas runoresa. [loHsaTtne BoIOOpKH M €€ MOCTOBEpHOCTH. Pa3dpoc B
Oouonornyecknx AaHHBIX. OIEHKa JOCTOBEPHOCTH TIOMYYCHHBIX PE3YyJIbTATOB.
[IprunrHBl HUCKaXEHUsI PE3yIbTAaTOB JKCIEepuMeHTa. [loHsTHE CTaTUCTUYECKOro
TECTA.

JlemoHcTpauumn

Tabmupet u cxeMbl: «OCHOBHBbIC TPU3HAKU JKU3HWY», «buonornyeckue



CUCTEMBI», « CBOMCTBA JKUBOU MATEPUN», «Y POBHU OPraHU3ALMHU )KUBON IPUPOIBI»,
«CtpoeHue KUBOTHOM KIETKW», «TKaHU IKHUBOTHBIX», «CHCTEMBI OpraHoB
YeJI0BEUECKOro opranmsmay, «buoreomenos», «buochepa», «Meroabl u3ydeHuUs
KUBOU MIPUPOABD.

O6opynoBanme:  J1abopaTopHOE 00OPYIOBAHUE JIS TIPOBEICHUS
HaOII0CHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «/crnoap30BaHUE Pa3IUYHBIX METOJOB PHU U3yUYECHUU
KUBBIX CUCTEM.

Tema 3. buosiorust KjieTKku

Kinetka - cTpykTypHO-(yHKIIMOHATBHAS €IUHUIIA )KUBOTO. ICTOpUS OTKPBITHS
kietku. Padorer P. T'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[neiinen, P. BupxoB). OCHOBHbBIE MTOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPHH.

MeToabl MOJIEKYJISIPHOM U KJIIETOYHOU OMOJIOTHH: MHUKPOCKOIHS,
xpomartorpadus, 37eKTpodope3, METOA MEYEHBIX aToMoB, Au(QepeHInaTbHOe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @durkcupo8anHvix
K1emok. DNEKTpoHHas MUKpockonusi. Kougokanvras mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpauumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOM», «IJIECKTPOHHBIA MHUKPOCKOIDY,
«McTopus pa3BUTHSI METOJOB MUKPOCKOITHU.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpPEnapaThl PACTUTENbHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.

IIpakTuueckass pabora «/I3ydyeHne METONOB KJIETOYHOM OHOJIOTHUU
(xpomatorpadusi, snekrpodope3, auddepeHIuaIbHOe EHTPUdYTUPOBAHUE,
[TLIP)».

Tema 4. XumMnueckasi OpraHu3alus KJICTKU

XHUMUYECKHI COCTaB KIETKU. MaKpo-, MUKpPO- U YIBTPAMHUKPO3JIEMEHTHL. Boaa
U €€ poib KaK pPacTBOPUTENS, pEarcHTa, y4acTUE B CTPYKTYPUPOBAHHH KIIETKH,
TeIJIOperyJisiiui. MUHepalibHbIE BEIeCTBa KJIETKH, X Ouosioruueckasi poiib. Poib
KaTHOHOB ¥ aHUOHOB B KJIETKE.

Oprannyeckue BEIIECTBA KIETKUA. buonorundeckue mnoaumepsl. benku.
AMUHOKHCIIOTHBIM cocTaB 0enkoB. CTPYKTyphl O€iIKOBOi MoJiekyibl. [lepBuunas
CTpyKTypa Oeiika, NenTuaHas CBs3b. BTopuyHas, TpeTH4YHas, YeTBEpTUYHAsS
cTpykTyphl. [enarypamms. CsoiictBa OenkoB. Kmaccuduxammss — Oenkos.
buonornueckue ¢pynkiun 6enkoB. [Ipuonsi.

YrneBoasl. MoHOCaxapuabl, AUCAXapUabl, OJIMTOCAXAPUAbl U ITOJTUCAXAPUIBL.
O6mmit miaH cTpoeHUss U (DU3UKO-XMMHYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue GyHKIIMM yrIeBOI0B.



Jlumnet. ['uppodunsHo-ruapodoOHbIe cBOMcTBA. Kinaccudukaus Tunuaos.
Tpurnunepunsl, dochonunuabl, BOCKH, cTepouabl. buomornueckue QyHKIIUU
munuoB. O0ue cBOMCTBa OMOJOTHYECKUX MEMOpaH - TEKy4eCcTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxnennoseie xucmotel. JJHK m PHK. CrpoeHne HyKIEHHOBBIX KHCIOT.
Hyxneotunsl. [lpunnun komrementapHoctu. [IpaBuno Yapradda. Crpykrypa
JIHK - nBoitHas criupans. MectoHaxoxjaeHue u oumosiorudeckue ¢pynkmuu JIHK.
Buasl PHK. ®ynknuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mojekyine ATO.
buonornueckue ¢pynkuun AT®. BoccTraHOBIIEHHBIE TEPEHOCUUKH, UX (YHKLIHH B
Kietke. /pyeue nykneosuompughocpamol (HTD). CexennpoBanue [JHK. Memoowi
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHasi 6uojiorus: OMOXMMUYECKHEe U OMOPU3MUYECKUE HCCICAOBAHUS
cocTaBa U IPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Mooeruposanue
CmMpYKmypol U QYHKYuli OUOMONEKYL U ux Komniekcos. Komnviomepholii ouszaiin u
Op2anuyecKull CuHme3s OUOMOJIEKYl U UX HeNPUPOOHBIX AHANO208.

JdemoncTpanuu

[Toprperst: JI. [lonunr, x. YorcoH, @. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Huarpammel:  «PacrnpeneneHne XuMHUECKUX 3JIEMEHTOB B HEXKUBOM
npupone», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabmuupl u cxembl: «llepuonuueckass TabiaMIa XUMHUYECKHX 3IIEMEHTOBY,
«CtpoeHue MOJEKyJbl BOJAbDY, «BemecTBa B cocTaBe OpraHu3sMoB», «CTpoeHue
MOJIEKYJIbI  Oenka», «CTpYKTyphl O€IKOBOM MoOJeKylbl», «CTpoeHHue MOJIEKYI
yrieBooB», «CTpoeHue MOJeKyad JUNUAoB», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Mmonekyiabl ATO».

ObopynoBaHue: XUMHYECKast MOCY1a M 000pyI0BaHHE.

JladopaTopnasi padora «O0HapyXeHUE OCITKOB C MOMOIIBIO KaYECTBEHHBIX
peaKIui».

JlaGopaTopHas padora «ViccieqoBaHne HyKJIEMHOBBIX KUCIIOT, BbIACICHHBIX
13 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne U QyHKIUM KICTKH

Tuner KJIETOK: AYKapHOTHUYECKAS U MIPOKAPHOTUYECKAS.
CtpykTypHO(DYHKIIMOHATBHBIE 00pa30BaHUs KIETKH.

CtpoeHue mpokapruoOTUYECKOMN KiIeTKU. KieTouHast cTeHka OakTepuil U apXei.
OcoOeHHOCTH CTpOEHHUS TeTepoTpoHON M aBTOTPOGHON MPOKAPUOTHIESCKHUX
KJIETOK. MecTO U poJib MPOKApUOT B OMOIIEHO32aX.

Crpoenue 1 GyHKIIMOHUPOBAHUE SYKAPUOTUUECKOU KIIeTKu. [Tna3zmaTuyeckas
MeMOpaHa (miazmanemma). CTpyKTypa Iuta3MaTUYecKod MeMOpaHbl. TpaHCHopT
BEILIECTB Uepe3 MIa3MaTHYECKyI0 MeEMOpaHy: maccuBHbIN (nuddy3us, o0neryéHnas



auddys3usi), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIA AKTHUBHBIA TPAHCIOPT).
[Tonynponumiaemocts MeMOpaHbl. PaboTa HarpuiikanueBoro Hacoca. DHIOLHUTO3:
NUHOLNTO3, (harounto3. Dx3ouuTo3. Kinerouynas crenka. CTpykTypa u (QpyHKUHUU
KJIETOYHOW CTEHKH PAaCTEHUM, TPUOOB.

[uronna3sma. L{uro3ons. Llutockener. JIBukenue nuromiazmsl. OpraHouibl
kJeTku. OqHOMeMOpaHHbIE OpraHOUIbl KIETKH: sHAoIUIa3MaTrueckas cetb (DI1C),
annapaT [oabaxu, JIM30COMBI, HMX CTpO€HHE U (QYHKIUH. B3anMocBa3b
OJTHOMEMOpaHHBIX OPraHouA0B KIeTKU. CTpoeHHE TpaHyJIpPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enkos ¢ IIIC. Cunte3 pacTBopuMbix OenkoB. CHHTE3
KJICTOYHBIX MeMOpaH. [ mankuii (arpaHyIsspHBIN ) SHI0TUIA3MATHICCKUN PETUKYITYM.
CexperopHast ¢pynkius anmapata [onbmxu. Moouguxayus 6enrkos 6 annapame
Tonvoorcu. Copmuposxka 6enkos 6 annapame [ onv0xcu. TpaHCHOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbix kineTok. Kiierounsii cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUbI KIIETKU: MUTOXOHJPHHU, IITACTUIBL.
LIpoucxoorcoenue mumoxonopuii u nnacmud. Cumobuoeenes (K.C. Mepeocrkosckuii, JI.
Mapeynuc). Ctpoenune u GyHKUUM MHUTOXOHApUHM u Tuiactull. [lepBuuHsle,
BTOPUYHBIE U CJIOKHBIE IIACTUABI (POTOCUHTE3UPYIOLIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOIIACTHI, JIEMKOTIIACTHI BHICIIINX PACTEHUM.

HememOpanusie opranounsl kinetku CtpoeHue M GyHKIUH HeMeMOpaHHBIX
OpraHouI0B KJIETKHU. PuGocompi. IIpomesicymounvie Gunamenmeol.
MukpodunaMeHTsl. Akmunogvle  Mukpoguiamenmol.  MBIIIIEUHbIE  KIIETKU.
AxmuHosble KOMNOHEHmMbl HembluleuHblx Kaemok. MukporpyOoouku. KieTouHbii
neHtp. CTpoeHue u JABWKCHHE HKTYTHKOB M PECHHYEK. MHUKPOTPyOOUKH
nuroruiasmel. Llentpuons. benku, accoyuuposanmvie ¢ Muxkpoguiamenmamu u
muxpompyboukamu. MomopHvle Oenxu.

Snpo. OOosouka sapa, XpOMaTUH, KapUOILIa3Ma, SJIPBIIIKH, UX CTPOCHUE U
byakun. SnepHeiii OenkoBBIA MaTpuKC. [IpocTpaHCTBEHHOE pPaCHOIOKEHHUE
XpOMOCOM B HWHTeppa3HOM siape. JIdyxpomamun u cemepoxpomamun. benku
XpOMaTWHA - TUCTOHBL Jlunamuxa s0epHOU 00010uKU 6 Mumo3se. Sfoepmblil
MpaHCcnopm.

Knerounsie BkntoueHus. CpaBHUTENIbHAS XapAKTEPUCTUKA KIETOK 3YKApHOT
(pacTUTENnbHOM, KUBOTHOM, TPHOHOIN).

JleMmoHCcTpauumn

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmumpsr 1 cxembl: «CTpoeHHE 3SyKapHOTHYECKOW KIeTKu», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpoeHne  pacTUTeNbHOW  KieTkw»,  «CtpoeHue
MHTOXOHAPUMNY, «Anpo», «CTpoeHre NpOKapUOTHIECKON KIIETKI.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOMpENapaThl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTpENapaThl 0aKTeprUaIbHbIX KIETOK.

JlabopatopHasi padora «l3ydeHue CTpOEHUS KIETOK  PA3IMYHBIX



OpraHUu3MOB.
IIpakTuyeckas padora «/3yueHune cCBOMCTB KJIECTOUHON MEMOPAHBD.
JlaboparopHasi padora «MccienoBaHue IIa3MOiIM3a M JIEIIA3MOJIM3a B

PACTUTENBHBIX KIETKAX).

IpakTnuyeckas padora «/3ydeHne NBMKEHHS HUTOIUIA3MbI B PACTUTENBHBIX
KIJIETKaxX».

Tema 6. O0OMeH BelleCTB M NMPeBpPallleHAe JHEPIUM B KJIETKe

AccUMWISALINS U TUCCUMWISIIIUS - JIBE€ CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BCIIIECTB: aBTOTPO(HBIA M TETEpOTPO(HBIA. YUacTHe KHCIOpPOoJa B OOMEHHBIX
mporeccax. JHepreThueckoe obOecrmeueHue kieTku: mnpeBpamienne ATD B
OoOMEHHBIX TIporieccax. {DEpMEHTATHBHBIM XapaKTep peakluil KJIECTOYHOTO
Metabonusma. depMmMeHTBH, UX CTPOEHHME, CBOMCTBA M MEXaHHU3M JIEUCTBUS.
Kodepmentsl. OTnnuust ¢hepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. bemku-
aKTUBATOPbl M OEJIKU-MHTUOUTOPHL. 3aBHUCHMOCTH CKOPOCTH (PEpPMEHTATUBHBIX
peaklmii OT pa3INYHbIX (PAKTOPOB.

IlepBrYHBII CHHTE3 OPraHMYECKUMX BELIECTB B KieTke. POTOCHHTES.
AHoKcucenHblli U OKCcueeHHblli homocunme3 y Oaxmepuii. Ceemocobuparowue
nuSMeHmvl U NUSMeHMbl PeakyuoHHo20 yeumpa. Poiib XJIOPOIUIACTOB B IpoLecce
dorocunTe3a. CeroBas u TeMHOBast daspl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gpomocunmesa. IIpoyKTUBHOCTh (pOTOCHHTE3a. BiusiHue pa3inyHbiX (GaKTOPOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHUHTE3A.

XeMOCHHTE3. PaznooOpaszue OpPraHU3MOB-XEMOCUHTETHKOB:
HuTpuuIUpyomue OaKTepuu, Kelne300aKTepuu, cepoOaKTepuH, BOJAOPOIHBIC
OaxkTepuu. 3HaYEHHE XEMOCHUHTE3A.

AHaspoOHble opraHus3Mmbl. Buabl Oposkenus. [Ipoayktsl OpokeHUS U UX
UCIIOJIb30BaHUE YEJIOBEKOM. AHa3pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTENIN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHbI 3Tan. [ MHKOIN3 - 0ECKUCIOPOIHOE PACIICTIIIEHUE TITFOKO3bI.

buonornyeckoe OKUCIEHUE, WIA KJIETOYHOE AbpIXaHue. Poinb MUTOXOHApUI B
npoueccax ouonoruueckoro okucieHus. Lukinyeckue peakunu. OKUCIUTENBHOE
bochopunmupoBanue. Suepeusi memopanrnoco epaduernma npomoros. Cunmesz ATD:
paboma npomonnot ATD-cunmaszwvl. llpenmyliiecTBa a’poOHOro MyTd OOMEHa
BELIECTB Nepes aHadpoOHbIM. D(P(PEKTUBHOCTh IHEPrETUUECKOTO OOMEHA.

JdemoHcTpanuu

[Toptperst: JIxk. Ilpuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmumbr u cxembl: «DPOTOCHHTE3», « JHEPrEeTHUCCKUN 00MeH», «brocuHTe3
oenka», «CtpoeHue pepMeHTa», « XEMOCUHTERY.

OOopynoBaHue: CBETOBOW MHKPOCKOI, 00OPYJOBAaHHE Jii IPUTOTOBJICHMUS



MOCTOSIHHBIX M BPEMEHHBIX MUKPOITPENAPATOB.

JlabopaTtopHasi pa6ora «/I3ydyeHne KaTaTMTUYECKON aKTUBHOCTH ()ePMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTalla3bl).

JlabopaTopnasi paGora «l3yueHue (epMEHTATUBHOTO PaCIICTUICHHUS
MEPOKCHU/Ia BOJOPOJIA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

Jlabopatopnass paGora «CpaBHeHue TmpollecCOB  (OTOCHHTE3a H
XEMOCHUHTE3a».

JlabopaTtopHasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUSI U TBIXAHUSD.

Tema 7. HaciiencreeHHass uHGopManus U peajin3anus eé B KieTKe

Peakuum matpuuHoro cunresa. [IpyuHUIMN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOro cuHTe3a. Peanuzanus HacnenctBeHHoW uHpopmaruu. ['eHeTnyeckui
KOJI, ero cBoiicTBa. Tpanckpunuus - wmatpuuHblii cuHTte3 PHK. IlpuHnmmnei
TPAHCKPUIILUU: KOMIJIEMEHTAPHOCTh, AHTHUIIAPAUICIbBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 s3ykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnauus u e€ sranel. Yyactue TpancnoptHbix PHK B OnocunTese Oenka.
VYcnousi OGuocunte3a Oenka. KoaupoBanue amuHOkuciaor. Pons pubGocom B
OunocuHTe3e OenKa.

Cospemennvie npeocmasnenus o cmpoeruu 2enog. OpraHuzalus TeHoMa y
MPOKApPUOT M DYKAPHUOT. Perynsuuss akTUBHOCTHM T€HOB Yy MPOKapuoT. [ umoresa
onepoHa (®. XKako0, XK. Mano). Mozrexynsapuvie mexaHuzmvl 3KCNPECcul 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomul cenos. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTKe. KiieTounblii romeocras.

Bupycs! - HekiteTounble (HOPMBI )KU3HU U oOIUTaTHBIC Mapa3uTbl. CTpoecHHE
MIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKuzHeHHblU YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, ob6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

BupycHbie 3a0o0sieBaHus 4eloBeKa, )KUBOTHBIX, pactenuid. CIIN/, COYI'O-
19, conmanbHbIE 1 METUITTHCKUE TIPOOIIEMBI.

buoungpopmamura: unmeepayus u anaruz donrvuux maccueos («blpAallly)
CMPYKMYPHLIX Ouosocuyeckux oanuvix. Hanomexnonocuu 6 ouonoeuu u meouyune.
IIpocpammupyemvie gpynxyuu 6erxos. Cnocobvt 00cmasku 1eKkapcma.

JlemoHcTpauumn

IToptpetsr: H. K. Konsuos, /. Y. IBanOBCKUM.

Tabmuier 1 cxembl: «buocunTes Oenkay, «['eHeTHueckuit kKoa», «Bupyce»,
«bakrepuodarm.

IpakTnuyeckas padora «Co3xaHue MOAEIH BUPYCAy.

Tema 8. 7ZKu3HeHHbIN HUKJ KJICTKHU

Krerounplii 1wmki, ero mepuoAsl u peryisanus. WHTepdasza uw MHUTO3.
OcobeHHOCTH TIPOLIeCCOB, MpoTekaronmx B uHTepdase. [loaroroBka KIeTKH K
nenennto.  [lpecunTeTnyeckuit  (MMOCTMUTOTHYECKHI),  CHUHTETHYECKUN U



MMOCTCUHTETUYECKUN (MPEMUTOTUUECKUI) TIEpUOIbl MUHTEP(]a3bI.

Marpuunbii cunte3 JHK - pemnukanwus. [lpunnuner permukanuu JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAJLIEIBHOCTb.
Mexannsm perumkannu JIHK. Xpomocomel. Crpoenne xpomocoMm. Temnomepsl u
TeoMepaza. XpPOMOCOMHBIM Ha0Op KJIETKU - KapuoTuil. JIunimouagHwelii wu
ramioniHblii  Habopel  XxpomocoM. ['omonoruuneie xpomocomsbl. IlosoBbie
XPOMOCOMBI.

Jlenenne KneTku - MUTO3. CTaAuu MUTO3a U MPOUCXOJAUINE B HUX IPOLIECCHI.
Tumer muto3a. KapuoknHes u nutokuHe3. buonornyeckoe 3HayeHUEe MUTO3A.

Perynsauua murtoTnueckoro nmkina KieTku. lIporpammupyemast kneTodHas
ru0eb - aronTos.

Knerounoe sapo, XpomMocombl, (YHKIMOHaJIbHasi IeHOMHUKa. Mexanusmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau riemox. «l{ugposas
K1emKay - ououHgopmamuyeckue mooenu QyHKYuoHUpOBaHUsl KIemxKu.

JlemoHcTpauumn

Tabmuubl U cxembl: «KU3HEHHBIM UK KIETKH», «Mwutodyn, «CrpoeHue
xpomocomy, «Pemmkanusa JJHK.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenapaThl: «MHUTO3 B KJIETKaxX
KOpEILIKa JIyKa».

Jladbopartopnass  padora  «l3yyeHme  XpoMOocOM  Ha  TOTOBBIX
MHKponpenaparax.

JlaGopaTopnas padora «HalntoeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOMpPENapaTax ).

Tema 9. CTpoenne u QyHKIUM OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIETOYHBIE,
KOJIOHHMAJIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U KU3HEAEATENBHOCTH OJJTHOKJIETOYHBIX OPraHU3MOB.
baktepun, apxemw, OJHOKIIETOUHBIE TPHOBI, OJHOKIETOYHBIE BOJOPOCIH, APYTHE
poTUcThl. KosloHnanbHbple OpraHu3MBl.

B3auMoCBA3p 4YacT€il MHOTOKJIETOYHOIO OpraHusma. TkaHHM, Opranel M
cucTeMbl opranoB. Opranusm Kak euHoe nemnoe. ['omeocras.

Tkanu pacreHuid. TUITBI pACTUTENBHBIX TKAHEH: oOpazoBaresnpHas,
MIOKPOBHAs, MPOBOJAIIAsA, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTPOEHHS,
(GyHKIUI 1 pacooKEHUs! TKaHEH B OpraHax pacTeHH.

TkaHu KUBOTHBIX M YeEJIOBEKA. THIbI KUBOTHBIX TKAHEW: SMHUTEIIHANIbHAS,
COCIUHUTENbHAs, MBbIIIeYHass, HepBHas. OcoOeHHOCTH CTpoeHus, QYHKIUH U
PACIIOI0KEHUS TKAHEN B OPTaHaX KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M TE€HEpATHBHBIE OpraHbl pacreHuil. Opransl U
CUCTEMBI OPTaHOB XUBOTHBIX U 4esioBeKa. OyHKIIMM OPraHOB U CUCTEM OpPraHOB.

Onopa tena opranu3zMoB. Kapkac pacreHuil. CkeneTsl OJHOKIETOYHBIX M



MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHYyTpeHHNN cKeneT. CTpOEHNUE U TUIIBI
COCIMHEHUS KOCTEN.

JIBr>keHue  OpraHu3MOB.  JIBIDKEHHME  OJHOKIETOYHBIX  OPraHU3MOB:
amMeOouHOe, KIYTHKOBOE, PECHHYHOE. [IBMKEHHE MHOTOKJIETOYHBIX DPACTEHUM:
TPONU3MBl W HACTUHU. JIBMKEHHE MHOTOKIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBI U UX paboTa.

IIntanue oprannsmos. IlorionieHne Boabl, yriIeKUCIOro ra3a ¥ MUHEPaIIbHbIX
BEILIECTB pacTeHUsAMHU. [InTanue ;KMBOTHBIX. BHYTpUIIOJIOCTHOE U BHYTPUKIIETOYHOE
nueBapeHue. [Intanue mo3BOHOYHBIX KMBOTHBIX. OTAENBI NMUILEBAPUTEIBLHOIO
TpakTa. [InmeBapurenbHbie xenessl. [InmeBapurenbHas cucTemMa 4ejIoBeKa.

Jlpixanue opranu3moB. [[pixanue pacrenuil. [{pixanue >kxuBoTHBIX. Juddysus
ra3oB 4epe3 MOBEPXHOCThb KIETKU. KoxHoe nbixaHue. /[prxarenpHas MOBEPXHOCTb.
XKabepHoe u nerounoe apixaHue. JlpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE ~ YCIIO)KHEHHE CTPOCHMS JIETKMX IO3BOHOYHBIX JKMBOTHBIX.
JlpixarenpHas cuUcTeMa 4YeloBeKa. MexaHu3M BEHTWIALMHU JIETKUX Yy MTHI U
MiIeKonuTamux. Perynsnus apixanud. JlprxareabHble 00bEMBIL.

TpaHcriopT BEIIECTB Yy OPraHU3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PACTCHUM.
Tpancopr BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrteMa MW €€ OpraHsbl.
KpoBenocHas cucteMa mo3BOHOYHBIX ’KUBOTHBIX U 4yesloBeKa. Cepale, KpOBEHOCHBIE
cocyibl M KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOLUOHHBIE YCIOKHEHUS CTPOSHUS
KPOBEHOCHOI CHCTEMBbI TI03BOHOYHBIX )KMBOTHBIX. PaboTa cepala u ee peryssausi.

Brinenenne y oprann3sMoB. Beiienenne y pacteHui. Beraenenue y ;)KUBOTHBIX.
CokparutensHble  Bakyonu. Oprassl BblaeneHusd. PuipTpanus, CEKpeuus u
oOpaTHOE BcachIBaHUE KaK MEXaHU3Mbl paOOThI OPraHoB BblAeNeHus. CBA3b IOJIOCTH
Tejla ¢ KPOBEHOCHOM U BBIACIMUTEIBHON CUCTEMaMU. BpliesneHne y m03BOHOYHBIX
KUBOTHbIX U uenoBeka. llouku. CrpoeHne u (QyHKIMOHUpOBaHHE He(dpoHa.
OObpazoBaHue MOYH Yy YETIOBEKA.

3amura y OpraHm3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. Croopsl
OakTepuil ¥ LMCTHI MPOCTEUIINX. 3alUTa Y MHOTOKJIETOUHbIX pacTeHuid. KyTukyna.
CpencrTBa nacCUBHOM M XUMHUYECKOU 3aIiUThl. DUTOHLIMBI.

3amunTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpPOBBI M MX TPOU3BOAHBIE. 3aIIUTa
opranu3dMa oT Oone3neil. HMmvmyHHas cucrema uyenoBeka. KieTounslii u
TYMOpPaJdbHBIA HMMMYHUTET. BpoXAEHHBIN W TpHOOPETEHHBIN crenuduueckuii
uMMyHUTEeT. Teopusi kioHanbHO-cenekTuBHOro ummynutera (II. Dpnux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBEThI OpraHu3MoB. Poiib BpokIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocte ®  perymsuus |y  OpraHu3moB. Pazgpaxumocts y
OJHOKJIETOYHBIX OPraHU3MOB. TakcuChl. Pa3apakxuMocCTh 1 peryisinus y pacTeHUN.
PocroBble BellecTBa U UX 3HAYECHUE.

Hepshas cuctema u pedaexTopHas peryssius y XuBoTHbIX. HepBHas cucrema



n €€ OTHENbl. OBOJIOLUHUOHHOE YCIOXHEHUE CTPOCHHS HEPBHOM CHUCTEMBI Yy
KUBOTHBIX. OT/ENbl TOJOBHOIO MO3Ta IO3BOHOYHBIX >KUBOTHBIX. Pediiexkc u
pednextopHas nyra. bezycioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanbHass perynsiuvsi U 3HAOKPHUHHAS CHUCTEMA KMBOTHBIX W YEJIOBEKA.
JKenespl SJHIOKPUHHOW CUCTEMBI U KX TOPMOHBI. J[eiicTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOU M SHJIOKPUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JdemoncTpanuu

IToprper: W. I1. I1aBnos.

Tabmupt u cxembl: «OIHOKJIETOUHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojopocim», «bakrepun», «lIpocrenmme», «OpraHbl LIBETKOBBIX PAaCTEHHI,
«CuctemMbl  OpPraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHui», «KopHeBble cuctembl», «CTpoeHUE CTEONS,
«CTpoeHue JHUCTOBOM MJIACTUHKW», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEKa»,
«lTnmeBapurenbHas cucreMa», «KpoBeHOCHas cucteMay, «JlpIxaTenpHast cuctemay,
«Hepsnas cuctemay, «Koxa», «MblllieuHas cucteMay, « BblIeATeIbHAs. CUCTEMAY,
«OHJIOKpUHHAS CHCTEMAY, «CtpoeHue MBIIIIBD, «AMMyHHTETY,
«Kuiieunononoctusie», «CxemMa NUTaHUS pacTeHHi», «KpOBEHOCHBIE CUCTEMBI
MO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue rtuapb», «CTpOEHHE IUIaHAPUWY,
«BHyTpeHHee cTpoeHHe H0XKAeBOro uepBs», «HepBHas cuctema pwidy, «HepBHas
cucremMa Jrymkn», «HepBHas cucrema npecMmbikaronmxcs», «HepBHas cucrema
nruny, «HepBHasg cucrema miekonurarommx», «HepBHas cucrema 4YenoBeKay,
«Pednexe».

OO6opy0BaHKEe: CBETOBOM MHUKPOCKOIN, MHUKPOIpENnapaTbl OJHOKIECTOYHBIX
OpPraHu3MOB, MHUKpPOIIPENAPAThl TKAaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLUU
HACEKOMBIX, HMTJIOKOXXHMX, >KHUBBIC SK3EMIUIIPhl KOMHATHBIX pPAaCTEeHUi, repdbapuu
pacTeHUU Ppa3HBIX OTHEJIOB, BJIAXHBIC IIPENaparbl JKUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM OCCIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
0o0opynoBaHue IJig JEMOHCTPAIMUA TOYBEHHOT'O U BO3YIITHOTO MUTAHUS PACTEHUM,
pacuierieHus Kpaxmaia u OeJKOB 1o AeCTBUEM (epMEHTOB, 000pYI0BaHUE IS
JEMOHCTpPALUU OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTU JIETKMX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUM, MOJEIN TOJIOBHOTO MO3ra PA3JIMYHBIX )KUBOTHBIX.

JlabopaTropHasi pabora «/3yueHue TkaHel pacTeHUII.

JlaGopaTopHasi padora «/3yueHne TKaHEeH JKUBOTHBIX.

JlaGopaTopHasi padora «3yueHne opraHoB IBETKOBOI'O PACTECHHUS.

Tema 10. PazmHokeHre U pa3BUTHE OPraHU3MOB

dopMbl pa3MHOKEHUS OPraHU3MOB: Oecrojoe (BKJIOYasi BEreTaTUBHOE) U
1oJIOBOE. BHIb1 6€CIionoro pa3MHOKEHUS: MMOYKOBAHHE, CIIOPYJISIHA,
bparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3mHoxkeHue. [lomoBbie kineTku, win ramersl. Meito3. Craguu
Meiio3a. [ToBenenue xpomocom B Meiio3ze. Kpoccunrosep. buonornueckuii cMbIc



M€03a W TIOJOBOrO Ipounecca. Meno3 W ero Mecro B KHU3HCHHOM IUKIIE
OpPraHU3MOB.

[IpenzaponeiieBoe passutue. ['aMmerorenes y »KUBOTHBIX. 110J10BbIE KeTe3bl.
OObpazoBanue U pa3BUTHE MOJOBBIX KIETOK. Criepmarorene3 u ooreHes. CtpoeHue
ITOJIOBBIX KJIETOK.

Omiof0TBOpEHHE U SMOPUOHAIBHOE PAa3BUTHE KUBOTHBIX. (CrocoOsbl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuuBuyalibHOE pa3BUTUE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHS - HAyKa O
pPa3BUTUU OpPraHu3MoOB. Mopgocenez - ooHa u3 21a8HbIX NPoOAEM IMOPUOTOSUMU.
Konyenyus mopgoecernog u mooenu mopghoceneza. Cranum sMOpHoreHesa KUBOTHBIX
(ma mpumepe asaryuiku). JpoOnenue. Tumbl apoOnenus. /Jemepmunuposantnoe u
HeoepMuHupoeannoe opoobaenue. bnacmyna, munwei 6nacmyn. (OcoOEHHOCTU
JIpOOJICHUST MJICKOMUTAIONIUX. 3apOJIbIIIeBble JUCTKHU (TracTpyssius). 3akiajaka
OpPraHOB W TKAaHEW W3 3apOJABIIIEBBIX JHUCTKOB. B3auMHOE BIMsSHHE YacTeu
pa3BUBAIOIIETOCS 3apojipllia (AMOpUOHANbHAS HMHAYKIHWA). 3akiajka IUIaHa
CTPOEHHUSI JKUBOTHOIO KakK pe3yJbTar HEPAPXUUYECKUX B3aUMOJCHUCTBUM TI'€HOB.
BnusHue Ha SMOpHOHANIEHOE Pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOIIEH CpeIbl.

Poct u pasButrue xuBoTHBIX. [locTamMOpuoHanbHbI nepuon. [Ipsmoe wu
HempsiMoe pasButue. PasButHe ¢ metamopdo3oM |y O€CIO3BOHOYHBIX U
II03BOHOYHBIX JKMBOTHBIX. bHosiornueckoe 3HauyeHUE MPSAMOIO M HEHpPsIMOro
pa3BUTHS, UX PACHPOCTpPAaHECHHE B INpuUpoje. Tumbl pocta KUBOTHBIX. DakTOpbl
PETYJIALNN POCTa KUBOTHBIX U YesoBeka. CTaauu MOCTIMOPHUOHAIBHOTO PA3BUTHSA Y
KUBOTHBIX U 4desioBeka. [lepronpl oHTOreHe3a venoBeka. CTapeHne U CMEPTh Kak
OMOJIOrMYECKHUE MTPOLIECCHI.

Pasmuoxxenne u pasButue pacteHuil. ['amerodutr u cmopodut. Meiio3 B
KU3HEHHOM IHMKIIe pacTeHui. OOpa3oBaHue criop B mpoiiecce Meiio3a. ['amerorenes
y pacteHuid. OIUIOAOTBOPEHUE U PA3BUTHE PACTUTENBHBIX OPraHU3MOB. [[BOWHOE
OIUIOAOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHKE U PA3BUTHE CEMEHH.

MexaHu3MBbl PETryJISIUA OHTOICHE3a Y PACTEHUN U )KUBOTHBIX.

JdemoncTpanuu

IToptpetsl: C. I'. HaBamun, X. [IInemas.

Tabmuupl u cxembl: «BeretaTuBHOe pa3MHOXeHUE», «TuIbl 0Oecrnosoro
pa3sMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHME HBIJICHBDY,
«Pa3smHoOxeHue runpe», «Meios3yn, «XpoMocoMbl», «l'ametorenesy», «CTpoeHue
AUIEKIIETKH U crepMaro3onia», «OCHOBHBIE CTaIuHM OHTOreHe3an, «lIpsMoe u
HENpsAMOe pa3BuThe», «Pa3BuTme Manckoro xyka», «PaszButue capanum»,
«Pa3Butne mArymku», «/[BOMHOE OIUIOAOTBOPEHUE y LBETKOBBIX PACTCHHI,
«CtpoeHune ceMsiH OJTHOJIONBHBIX W JIBYJOJIBHBIX PACTEHUI», «KU3HEHHBIA ITUKII
MOPCKOU KammycTbl», <« KW3HEHHBIN MUK MXa», « KU3HEHHBIN LUK MallOPOTHUKAY,
«KM3HEHHBIN UK COCHBDY.



ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl SHIEKICTOK U
CIIEpPMATO30UI0B, MOJIENb «L MK pa3BUTHS JIATYIIKI.

JlaGopaTopnasi padora «/3yyeHne CTpOECHHS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIIpEernapaTax.

IIpakTnueckas padora «BpIsiBICHHE NPU3HAKOB CXOACTBA 3apOJBIIIEH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHHME OpPraHOB pPa3MHOMXEHHS BBICIINX
pacTEHUI».

Tema 11. TI'eHeTuka - Hayka 0 HAaCJeACTBEHHOCTH M HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIICHUS M pa3BUTHUS TeHETUKU Kak Hayku. Paboter I'. Menaens,
I'. ne ®pusa, T. Moprana. Posib OTE€4ECTBEHHBIX YYEHBIX B PAa3BUTUU I€HETHKU.
Pa6oter H. K. Konsiiosa, H. 1. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC T€HETUUYECKNE MOHATHS U CUMBOJIBL. [ OMOJIOTUYHBIE XPOMOCOMBEI,
aJUIeJIbHBbIE TEHBI, AJIbTEPHATHUBHBIC MPU3HAKH, JOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAS JIMHUS, TUOPUIBI, TEHOTHUII, (PEHOTHII.
OCHOBHBIC METO/Ibl TCHETUKU: THOPUIOTOTHYECKHM, IIUTOJIOTHICCKUH,
MOJIEKYJISIPHO-T€HETUYECKUHM.

JdemoncTpanuu

[Toptpets: I'. Mennens, I'. ne ®@pu3z, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, }0. A. ®@ununyenko, H. B.
Tumodees-PecoBckuii.

Tabnuub! 1 cxeMbl: «MeTo bl TeHETUKI», «CXEMBbI CKPEITUBAHUS.

Jlabopatopuass pabdora «Jlpozodpuna kak OOBEKT TEHETHUYECKHX
HCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHaens - 3aKoH
eAnHO00pa3usi THOPUIOB nepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoi
3aKOH Menzaens - 3aKOH paclleIuieHHUs Npu3HakoB. LluTonornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpelMBanus. ['unore3a 4uCTOTHI raMer.

Ananusupyroliee ckpemmuBanue. [[pomexyTouHbIl XapakTep HaclaeqOBaHUS.
Pacmiernienne npu3HakoB MpyU HEMOJIHOM JOMUHUPOBAHUU.

HuruOpuanoe ckpenuBanue. Tpetuii 3akoH MeHens - 3aKOH HEe3aBUCUMOTO
HacJe0BaHMs MpU3HaAKoB. [{uTonornyeckue OCHOBBI AUTUOPUAHOTO CKPEIIMBAHMSL.

CuerieHHoe HaclienoBanue npusHakoB. Paboter T. Moprana. CueruieHHOE
HACJIEZIOBAHKUE F€HOB, HAPYIICHHE CLEIJICHHUS MEXIY T€HaMU. XPOMOCOMHAs TEOPHUSI
HACJIEICTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBIM MEXaHWU3M OMpPEAEICHUS M0Ja. AYyTOCOMBI U
[IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M TIeTeporaMeTHbIM MOJI. ['eHeTnueckas



CTPYKTYypa IOJOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CLUEIICHHBIX C IIOJIOM.
I'enorun kak nenoctHas cucrema. 1InenoTponus - MHOKECTBEHHOE IEUCTBUE
resa. MHOXECTBEHHBIM ajulenu3M. B3anMOIEHCTBUE HEAICIbHBIX TI'E€HOB.
Komnnementapuocts. Onucras. [lomumepust.
['eHeTMUECKUI KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAKXKE
(U3HOIOrMYECKUX MTPOLIECCOB, MOBECHUS U KOTHUTUBHBIX (QyHKIUH. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MMH - MapasuT» U

«XO35IMH - MHKpOOHOM». I'€HeTMuecKHe acmeKThl KOHTPOJI U H3MEHEHUS
HACJIEJICTBEHHOM MH(POPMAIIMK B IOKOJICHUSIX KJIETOK U OPTaHU3MOB.
JlemoHcTpauumn

[Toprpetsr: I'. Menaens, T. Mopras.

Tabmuubl n cxembl: «IlepBbiii U BTOpoit 3akoHbl MeHnemns», « TpeTuit 3aKkoH
Mennens», «AHaIM3UpyoOIIee CKpeluBaHue», «HemomHoe QOMUHUPOBaHHEY,
«CuemyieHHOe Hacjle0BaHUWE TMPU3HAKOB Yy Apo3oduibl», «l['eHeTnka momnay,
«Kapuotun uenoseka», «Kapuotun npozodunery, «Kapuotum —mnrTuimy,
«MHOX€ECTBEHHBIN ajIeNnn3M», « B3auMoiericTBre T€HOBY.

O6opynoBanue: MOJENb JUIsl IEMOHCTPAIIMH 3aKOHOB €IMHO00pa3usi THOPUJIOB
MEPBOTO MOKOJICHUS ¥ PACHIEIUICHUS] IPU3HAKOB, MOJIENb I JEMOHCTPAIUY 3aKOHA
HE3aBUCHUMOTO HACJICAOBAHMS MTPU3HAKOB, MOJIEIb IS IEMOHCTPALIMU CLHETIIEHHOTO
HaCJIeI0BaHM MPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpompernapat: «/po3odunay.

IIpakTuueckass padora «l3yueHue pe3yabTaTOB  MOHOTHOPUIHOTO
CKpENTUBAHUS Y APO30(OUITBD».

IlpakTuyeckass  pa6ora  «/3ydeHwe  pe3yiabTaTOB  JUTHOPUIHOTO
CKpEIIMBAHUA y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH H3MEHYHUBOCTH

B3aumogeiictBue reHoTMNa W cpeabl npu  (GOpMHUpPOBAHUU  (PeHOTHIIA.
N3MeHnunBOCTh mpu3HAKOB. KaueCTBEHHBIE M KOJIWYECTBEHHBIC MPU3HAKHA. BuUbl
W3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHASI.

Moaudukanonnas U3MeHUMBOCTh. Ponb  cpensl B dopMHpOBaHUU
MOAU(PUKAIIMOHHON U3MeHYMBOCTH. Hopma peakiinu npusHaka. BapuanuoHHbIN pst
u BapuanuonHas kpuBas (B. HWoranucen). CaoiicTBa MOAU(MUKAITMOHHON
W3MEHYUBOCTH.

I' enotunnueckass n3MEHYMBOCTh. CBOMCTBA FTEHOTUITUYECKON U3MEHYHUBOCTH.
Buibl reHOTUTIMYECKON M3MEHUUBOCTH: KOMOUHATHUBHAS, MYTallUOHHAS.

KomOuHaTtuBHasT W3MEHYMBOCTh. Melo3 M TOJIOBOM MpoOIlECC - OCHOBA
KOMOMHATUBHOU M3MEHYMBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTU B CO3/IaHUU
TE€HETUYECKOT0 pa3HOo00pa3us B Mpejiesiax OJJHOrO BUA.

MyTainmoHHass W3MEHYMBOCTh. BuAbl MyTalnMil: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHbIE W  WHIYUUMPOBAaHHbIE MyTallMu. SoepHble U
HUTOIIa3MaTuyeckue myrtanuu. CoMaTU4ecKue U MOJIOBble MyTanuu. lIpuduHbI



BO3HUKHOBEHUSI MyTauui. MyTareHel W MX BJIMSHUE Ha OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAllMOHHOTO IMpOoLEcca. 3aKOH TOMOJIOTMYECKUX pPAIOB B
HacieacTBeHHOM u3meHuuBocTu (H.M. BaBumnoB). BuesjepHas M3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onuecenemuxa U ONULEHOMUKA, pOTb  dNUSEHeMmUYecKux ¢hakmopos 6
HAC1e008anuU U U3MEHYUBOCMU YeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JdemoncTpanuu

IToprpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

TaOnuIbl 1 CXEMBIL: «Bunpl u3aMeHunBOCTY, «MonudukarmoHHas
W3MEHYUBOCTE, «KomOnHaTHBHAS U3MEHYMBOCTEY, «Merio3y,

«OmnogotrBopeHuey, «I'eHernueckue 3a00eBaHusl YeI0BEKa», « Buabl myTaruii».

O6opynoBanue: KUBbIE W TrepOapHbIE AK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (dotorpadun) >KUBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYHUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKANIMOHHON W3MEHYMBOCTH. [locTpoeHHME BapWalMOHHOTO psiia U
BapUALIMOHHON KPUBON».

IIpakTuyeckass padora «Mytamuu y apo3oduiibl  (Ha  TOTOBBIX
MUKPOITpEnapaTax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuotun denoBeka. MexayHapolHas mporpamMma HCCIIEIOBAHUS T€HOMA

yenoBeKa. MeToibl U3y4eHUs TEHETUKU YeJIOBEKa: FeHEAIOTUYECKUM,
OJIM3HEIIOBBIM, LIUTOr€HETUYECKUH, MOMYJIALIMOHHO-CTAaTUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE ONIPEIECICHUE TE€HOTHUIIA!

IIOJJHOTEHOMHOE CEKBEHMPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1I[P-ananu3a. HacnencrBennsie 3a001eBaHus yeaoBeka. [ eHHbIE 1 XpOMOCOMHBIE
0omne3Hu yenoBeka. boyiesHu ¢ HacIeICTBEHHOM MPEPacIIOI0KEHHOCTHI0. 3HaUYEHUE
METUITMHCKOW TCHETHKH B IPEAOTBPAIIEHNN U JICUCHUH TCHETHICCKUX 3a00IeBaHN
YeJIoBeKa. MeOuKO-TeHETUYECKOe KOHCYIbTUpOoBaHuE. (CTBOJOBBIE — KJIETKH.
[ToHsiTHE «TEHETUYECKOTO Tpy3a». DTHUECKUE ACTIEKTHI MCCIEAOBAHHUI B 00JacTU
PEIaKTUPOBAHUsI TEHOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpbl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJOBEKa K
(GU3UYECKOMY M XMMHUYECKOMY 3arpsi3HCHHUIO OKPYJKaroIIe cpenbl. I eneTnmueckas
MPEIPACIOJIOKEHHOCTh YETIOBEKA K MATOJIOTUSIM.

JdemoncTpanuu

Tabmuupbl u cxembl: «Kapuorun uvenoBeka», «MeToabl U3ydeHUS TEHETHKHU
qeroBekay, «I eHeTnueckne 3a00JI€BaHNS YEITOBEKAY.

IIpakTnuyeckas padora «CoCTaBICHUE U aHAIU3 POAOCIOBHOW.

Tema 15. Cestekuusi opranusmMoB

JlomecTUKalus U CeNIEKIUA. 3apOKICHUE CEIEKIINU U TOMECTUKALIMU. Y UEHUE
H. 1. BaBunoBa o LleHTpax MNpPOUCXOXKACHHUS M MHOTO00pa3usi KyJIbTYPHBIX



pacteHnil. Posb cenexunu B CO3JaHUM COPTOB PACTEHHUM U TOPOJ KUBOTHBIX. COpT,
1Opo/ia, TaMM. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HACIIEICTBEHHOM N3MEeHUYNBOCTH H.
. BaBuiioBa, ero 3Haue€HUE ISl CEJIEKIIMOHHON PabOTHI.

MeToapl CeneKIMOHHON paboThl. VICKyCCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTYAJIbHBIN. OTansl KOMOMHAIIMOHHON CCJICKIIHH. HcneiTanue
IIPOU3BOUTENEH 110 TOTOMCTBY. OTOOp MO Fr€HOTHUITY € TOMOILIBIO OLEHKH (PeHOTHUIIA
MOTOMCTBA M OTOOp O TeHOTHIY ¢ oMotk ananuza JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ[  CEJIEKIIMOHHOW  paloTHhl.
PannanmoHHbI M1 XMMHYECKMH MYTAareHe3 Kak MCTOYHMK MYTAllMK y KyJbTYPHBIX
dbopm opranuzmoB. Mcmonb30BaHME TEHOMHOTO PEJAaKTUPOBAHUS M METOJOB
pexkoMOuHanTHEIX JIHK 17151 mosydenust iCXOAHOTO MaTepurara sl CeJIeKIIUU.

[TomyuyeHue MOJIMIUIOUIOB. BuyTtpusuaosas rUOpUIU3AIINS.
bnu3kopoacTBEHHOE CKpelllBaHKe, WK HHOpUIUHT. HepoicTBeHHOE CKpelBaHuE,
wi ayropuauar. ['erepo3uc u ero mpuuuHbL. lcmonb3oBaHuWe TeTepo3nca B
cenekimu. Otnanéunas rubpuamszanus. llpeomonenne Oecrionus MeEXBHIOBBIX
ruOpuI0B. JJOCTHKEHUS CENEKIIMU PACTECHUM U JKUBOTHBIX. «3€1E€HAs peGoNoyusy.

CoxpaHeHHE 1 U3yYE€HHE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JTUKUX POAUYEH NI CO3/IaHUsI HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTyp. H3yuenue, coxpamnenue u ynpagieHue 2eHemudecKuMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX  JHCUBOMHBIX 8 Yeadax YAYUUleHUsl
CYUecmeyiowux U co30aHusi HOBbIX NOPOO, JTUHUL U KPOCCO8, 8 MOM YUCle C
npUMeHeHUueM COBPEMEHHBIX MemOo008 HAYYHbIX UCCIe008aHUll, Nepedosblx uoeu u
NepCcneKmusHbIX MexHOI02UM.

JdemoncTpanuu

[Toptpetsi: H. U. Basunos, . B. Muuypun, I'. [. Kapneuenko, II. IL
Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuib! u cxembl: «L{eHTpBI TPOUCXOXKACHHUSI 1 MHOTOOOPa3us KyJIbTYPHBIX
pacTeHuid», «3aKOH TOMOJIOTUYECKHUX PSAJOB B HACIECICTBEHHONM W3MEHYHUBOCTH,
«Metonsl cenexkummny, «OTnanéuHas ruopuauzanus», «MyTrareHes».

JlaGopaTopHas padora «/3yueHue cOpTOB KYJbTYPHBIX PACTEHUN U MOPOJ
JOMAITHUX )KUBOTHBIX).

JlabopaTopHas padora «/3ydueHrne METO0OB CEICKIIMU PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUiD».

IKeKypeusi «OCHOBHBIE METOJBI M JOCTHKEHHUS CEJEKIMU PACTCHUN W
KUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIUIO, IJIEMEHHYHO bepmy,
COPTOMCHBITATENbHBI  YyYacTOK, B TEIUIMYHOE XO35UCTBO, B JIaDOPATOPUIO
arpOyHMBEPCHUTETA UM HAYYHOI'O LEHTPA)».

Tema 16. BuoTexHo/I0THS U CHHTETHYECKAs OMOJIOTUS

OOBEKTHI, HCMOJIb3yEeMble B OHOTEXHOJIOTMH, - KJIETOYHbIE U TKaHEBbBIC
KYJIbTYpbI, MUKPOOPTAHU3MBI, UX XapaKTepUCTUKA. TpaaulinoHHas OMOTEXHOJIOTHS:



XJ1e0oTeYeHHe, OTyUYeHNE KUCIOMOJIOYHBIX MTPOIYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTBl MHKPOOHOIOTHYECKUX
texHoznoruil. [IpousBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3nganue TEXHONOTHA M MHCTPYMEHTOB IIEJICHAIIPABICHHOIO WU3MEHEHUs U
KOHCTPYMPOBAHHSI TEHOMOB C LIEJIBIO MOJYYEHUSI OPIraHU3MOB U X KOMIIOHEHTOB,
COJIeprKallNX HE BCTPEUAIOIIUECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Kiterounass mHxeHepuss. MeToasl KyJnbTyphl KJIETOK M TKAHEW pPacTEeHUN U
KUBOTHbIX. KpuoOanku. Comatuueckas ruOpuIM3alusg U COMaTHYECKUU
sMOpuoreHe3. lcmonp30BaHWe TaIUIOWIOB B CEJICKIUHM pPACTCHHH. [lon-yuenue
MOHOKIOHANbHBIX anmumen. Vcnonv3zoeanue MOHOKIOHANbHBIX U NOAUKIOHAILHBIX
anmumen 6 Mmeouyure. VICKycCTBEHHOE OIUIOJOTBOpEHHE. PekoHCTpyKuus
AWLEKIETOK UM KIOHUPOBAHME >KMBOTHBIX. METOJ TpaHCIUIAHTALMM SIAECP KIETOK.
Texnonozuu 0300posneHus, KyI1bMmueUpPOSaHUsi U MUKPOKIOHANIbHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbMYp.

XpoOMOCOMHAsi W TEHHas HWHKEHepHs. LICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBaHue pekomMOuHaHTHbIX JHK. Co3z0anue mpanceennvix opeanuzmos.
JIOCTHKEHNUS U NTEPCIEKTUBBI XPOMOCOMHOW U TEHHOW MHKEHEPUHU. DKOJIOTUYECKUE
Y 3TUYECKHUE POOIeMbl TEHHOW HHKEHEPUU.

Memununckue 6uorexnonorun. [loctrenomuas nudposas memuimHa. TTL[P-
AuarHoctuka. MeTaOoJOMHBIM aHalM3, TEHOLUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJI0BEKA JIsl OLIEHKU COCTOSHMA €TI0 340p0Bbsl. M CI101b30BaHNEe CTBOJIOBBIX KIIETOK.
Tapretnas tepanus paka. 99-OHMOMHXKEHEPUS I pa3padOTKU (PyHIaMEHTaIbHBIX
OCHOB MEJWIHMHCKUX TEXHOJOTWH, CO3aHUSl KOMIUIEKCHBIX TKAHEM COYETAHUEM
TEXHOJOTHI TpEXMEPHOro OMONpUHTHHra U ckaddonauHra aas penieHus 3agad
[IEpCOHAIU3UPOBAHHON MEAULIHBI.

CoznaHne BEKTOPHBIX BAaKLUMH C LEIbI0 00ecredeHus: KOMOMHUPOBAHHOM
3amuThl 0T Bo30yauteneilt OPBU, ycraHOBieHHME MOJNEKYJSPHBIX MEXAHH3MOB
¢dbynxuonnpoBanust PHK-cogepxamux BHpycOB, BBI3BIBAIOIIKUX OCO0O OTACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabmumpsl u cxemsl: «lcnoap30BaHME MUKPOOPTAaHU3MOB B MPOMBIIUIEHHOM
MIPOU3BOJCTBEY, «KileTouHas nHxkeHEpUs», «[ eHHast THKEHEPUS.

JladopaTopHnasi padora «/3ydenne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydeHre MOJIOYHOKHCIBIX IPOTYKTOBY.

IKckypeuss  «buoTrexHomorus - BaKHEHIIas NPOU3BOAMTENBHAs CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUIECKOE TPOU3BOICTBO)».

11 KITACC



Tema 1. 3apoxaeHue W pa3BUTHE IBOJIOUUOHHBIX MPEACTABJICHUH B
Oonosoruu

OpomonnoHHas Teopus Y. JlapBuna. [Ipeanochliku BO3HMKHOBEHUS
napBuHHU3MA. JKU3Hb U Hay4yHas nearenbHocTh Y. JlapBuHa.

JIBrKy1IMe CUIIbI 3BOJIIOIMU BUIOB 110 Y. /[apBUHY (BBICOKAasi NHTEHCUBHOCTD
pPa3MHOXKEHHSI ~ OpPraHU3MOB, HACJIEJCTBEHHAass HW3MEHUYUBOCTb, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHbIN U HCKYCCTBEHHBINH 0TOOD).

Odopmiienne cunterndeckoi reopun sBotoiuu (CTD). HeitrpanbHas Teopust
sBomonni. COBpPEMEHHas JBOJIOLMOHHAS OHOJOTHS. 3HAYCHHE 3BOJIOLMOHHOU
TEOpHH B POPMHUPOBAHUHU ECTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdemoncTpanuu

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kroswe, Y. JlapBun, C. C. YerBepukos, 1. U. [lImansraysen, [x. Xonaein, /. K.
benses.

Tabmuupl u cxeMbl: «Cuctema >xxuBoil mpupoibl (1o K. JIunuero)», «JlectHuna
KUBBIX cymecTB (o Jlamapky)», «Mexanusm GopMUpOBaHUS MPUCIIOCOOTICHUN Y
pacTeHuid 1 KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y.
Hapsuna», «Haxomku Y. J[lapBuna», «®opmbl OOpbOBI 3a CYIIECTBOBaHHEY,
«ITopoasl romybeit», «MHOroobpazue KylbTypHbIX ¢GopM KamycTel», «Ilopomb
JOMalIHUX XUBOTHBIX», «CxeMa oOpa3oBaHHus HOBbIX BUAOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHHUS JBWKYIIMX CHJI 3BOJTIOLAN», «OCHOBHBIE IOJIOXKECHUS
CUHTETUYECKON TEOPUH IBOJIFOLII.

Tema 2. MUKpPOIBOIIOLMSA U €€ pe3yJIbTAThI

[TonmynmAnust Kak 3JIEMEHTAapHas eAuHUIA 3BOJOLMH. COBPEMEHHBIE METO/BI
OLICHKM TE€HETHMYECKOr0 pa3zHooOpa3usi M CTPYKTyphl mnonyisuuid. l3menenue
reHo()oH/la MOMYyJSLMU KaK »3JIEMEHTAPHOE 3BOJIOLMOHHOE SIBJIEHUE. 3aKOH
reHeTuyeckoro pasHosecus Jx. Xapau, B. BaiinGepra.

DneMeHTapHbIe (aKTOPBl (IBIKYIIME CHIIBI) ABONIONUN. MyTaIllMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [JIpelidp TeHOB - ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHMSI YaCcTOT ajuiesiel B monyasuusax. ((eKT ocHoBaTes.
Ippexm oOymovirounozo eopaviwka. CHUdCEHUE 2eHemUYecKo20 pazHo00pa3usL:
npuuunsl u creocmsus. Ilposenenue s¢hgpexma opeiigha 2eno6 6 OOILUWUX U MATBIX
NONYIAYUSX. Murpanuu. N3osamus MOy JISIUI: reorpapuyeckas
(mpocTpaHcTBeHHAas), Ouoorudeckas (penpoayKTUBHAs).

EctecTBeHHbIlt 0OTOOp - HampaBisiomuid ¢akrop sBoionud. Dopmel
€CTECTBEHHOTO 0TOOpa: ABVOKYIIHH, CTAOMITU3UPYIOMINHN, pa3phIBAIOIIHIA
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HWKHOBEHHE W HBONIONHS COIHAIBLHOTO
MOBEJCHUS KUBOTHBIX.

[IpucnocoOIEeHHOCT,  OPraHU3MOB  Kak  pe3yjibTaT  MHUKPOIBOJIOLHUU.
Bo3HukHOBEHHE MPUCTIOCOOTIEHHUH Yy OpraHu3MoB. ApoMOp(O3bl U UANOATANTALIHH.



[Tpumepsl PUCTIOCOOICHUN Y OPraHU3MOB: MOPQoIoTHYeCcKue, HU3NOIOTHIECKHUE,
OnoxuMHuyeckue,  moBeneHdYeckue.  OTHOCUTEIBHOCTh  MPHUCIOCOOIEHHOCTH
OpPraHU3MOB.

Bun, ero kputepum u CcTpykTypa. BumooOpazoBaHume Kak pe3yiabTaT
MUKpO3BONIONUHU. M3omsiimst - kimroueBoil (aktop BugooOpazoBanusa. Ilytu u
CIIOCOOBI BHJI000pa30BaHMUS: ajIonaTpuyecKoe (reorpaduueckoe),
CUMITIaTPUYECKOE (3K0JOTHYECKOE), «MTHOBEHHOE» (monumIonanu3aNus,
ruOpuan3anys). JIuTenbHOCTh 3BOIIOIUOHHBIX TPOLECCOB.

Mexanu3mbl (OpMUPOBAHHS OUOTOTUIECKOTO Pa3HOOOpa3Hsl.

Pounb 3BOIOIIMOHHON OHOJIOTHH B pa3pab0oTKe HAYYHBIX METO/IOB COXPaHECHHS
OonopazHooOpa3zus. MHKpPOAIBOJIOLKS M KO3BOJIOLHUS IApa3UTOB U HX XO3SEB.
Mexanu3mbl pOpMUPOBAHUST YCTOMUUBOCTU K aHTHOMOTHUKAM U CIIOCOOBI OOpHOBI €
HEW.

JlemoHcTpauumn

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmubsl um cxembl: «MyTalMOHHAs HW3MEHYMBOCTHY», «llomymsimonHas
CTpyKTypa BUAa», «Cxema mposiBiieHUs 3akoHa Xapau-BaitnOepray, «JIBuxymue
CHJIBI SBOJIIOIHI», «IJKOJOTHYECKasT M3OJSAIUS MOMYJSIUNA CeBaHCKOW (opemmy,
«["eorpaduueckas W30IAIMS TUCTBEHHUIBI CHOMPCKON M IMCTBEHHUIIBI JAYPCKOI»,
«IlonynsiunoHHbIE BOJHBI YUCIEHHOCTU XMIIHUKOB U KEepPTBY», «Cxema OehCTBUS
€CTECTBEHHOT0 0TO0pa», «DopmMbl O0pbOBI 3a cylliecTBOBaHUEY, «HIycTpranbHbIN
MenaHu3My, «KuBble nckomaembiey, «I [OKpOBUTENbCTBEHHAS! OKPACcKa JKUBOTHBIXY,
«IIpenynpexaromas OKpacka >KUBOTHBIX», «DH3MOIOTMYECKUE aNanTalum,
«IIpucnocobseHHOCTh OpraHu3MOB U €€ OTHOCHUTEIbHOCTb», «Kputepunm Bumay,
«Bunpl-nBoiiHukn», «CTpykTypa Buaa B npupoje», «CrnocoOsl BU1000pa3oBaHUs»,
«I['eorpaduueckoe Bua00OpazoBaHUE TPEX BUJOB JIAHJIBILIEHY, «IDKOIOIHUECKOE
BH1000pa30BaHUE BHUJIOB CUHHUILY, «I[Tomummonael pacTeHui»,
«KamycTHo-peneunbiii THOPHTY.

ObopynoBaHue: repbapun pacTeHUH, KOJJIEKIIMA HACEKOMBIX, Uydesia MTULl U
3Bepel ¢ MpUMEpPaMU pa3IUYHbIX PUCIOCOOIECHUH, Yydesia NTUL] U 3Bepel pa3HbIX
BUJOB, repOapuu pacTeHUil OJU3KUX BUJOB, OOpPAa30BABIIMUXCS PA3IUYHBIMU
crnocobamu.

JladopaTopHasi pa6ora «BpIsgBIeHNE N3MEHYMBOCTH Y 0OCOOCH OTHOTO BUIA.

JlabopaTopnas pa6ora «IIpucrnoco6sieHus OpraHu3MOB U UX OTHOCUTEIbHAS
11e71eCO00pa3HOCThY.

Jladopatopuasi padora «CpaBHeHHE BHIOB TI0 MOP(HOIOTHICCKOMY
KPUTEPUION.

Tema 3. Makpo3Boouus U eé pe3yabTaThbl

MeTop1 U3ydeHns MaKpo3BOIIOIUH. [laneoHToI0rHUeCcKe METO bl U3YUECHHUSI
sBoitoninu. Ilepexonupie Gopmbl U PUIIOreHETUUECKHE PSAAbl OPTaHU3MOB.



buoreorpaduyeckue metonsl uszydeHus sBomonnu. CpaBHEHHE QIIOPHI H
(dayHbl MaTepUKOB U OCTpOBOB. buoreorpagpuueckue obmactu 3emnu. Bumpl-
SHAEMUKHU U PEJIUKTBHI.

OMOpPHONIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTUYECKUE METOABl M3yUeHUs
DBOJIONMHU. ['€HETHYECKHE MEXaHW3Mbl DBOJIOLMM OHTOTE€HE3a W TOSBJIECHUS
DBOJIFOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJIOTMYHBICE  OpraHBbl.
PyaumenTtapHsle  opraHel  H aTaBU3MBI. MonekyJIIpHO-T€HETUYECKHE,
OMOXMMHMYECKHUE U MAaTEMaTUUECKUE METOAbl U3yUEHUS SBOIOLUU. ['oMOI0ornyHbIe
reHbl. COBpEMEHHBIE METO/IbI MIOCTPOCHHUS (PUITOTEHETUUECKUX I€PEBHEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIOLHS TEHOMOB.

OO6mue 3akOHOMEpPHOCTH (TpaBuiia) dBOJOUUU. [IpuHyun cmeHvl QYHKYUL.
HeoOpatumocTs »Bostonnu. AjanTuBHas paauvauus. HepaBHOMEpHOCTh TEMIIOB
JBOJIIOLIUH.

JlemoHcTpauumn

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, ®. Mrosuiep, J. ['ekkelnb.

TaOmumsl u cxembl: «DunoreHeTHUECKU pAJ JOLWAIN», «ApPXEONTEPUKCY,
«3Bepo3yOble  smiepel»,  «Crerouedans»y,  «Punnmodure»,  «CeMmeHHbIE
nanopoTHUKM», «buoreorpadguueckue 30HBI 3emin», «Jllpelid KOHTHHEHTOBY,
«Penuktey, «HauvanpHble cTaguu SMOPHOHAIBHOTO PA3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W AaHAJIOTMYHBIE OpraHe», «PyIuMEHTB,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpBHl 4YeJOBEKa M IMIUMIaH3e», «[aBHbIE
HAIPAaBICHUS IBOJIONUNY, «OOIIHE 3aKOHOMEPHOCTH YBOJTIOLIUN.

ObopynoBaHue: KOJUICKIIMH, TepOapuu, MYJSKH MCKOMAaeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKU T'OMOJIOTMYHBIX, aHAJIOTHYHBIX, PYJAUMEHTAPHBIX OPIaHOB U
aTaBU3MOB, KOJUIEKIINA HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BUTHE )KU3HA Ha 3emJie

Hayunble runote3bl NPOUCXOXKIEHUS >KW3HM Ha 3emuie. AOUOreHe3 u
naHcrnepmus. JloHay4yHble MPEACTaBICHUS O 3apOXKIACHUU KU3HU (KpEalMOHU3M).
['unoresa MOCTOSITHHOTO CaMO3apOXKICHHUSI KU3HH U €€ onpoBepxkeHue onbitamu .
Penu, JI. Cnannanuanu, JI. [lactepa. [IpoucxoxkaeHue >xu3HU U aCTPOOMOIOTHSL.

OcHoBHBbIE 3Tallbl HeOpraHuuecKoi 3Botonuu. [InanerapHas (reojgoruueckasi)
HBOJIIONIMSA. XUMUYECKasi IBOMIONHSI. AOMOTEHHBIM CHUHTE3 OPraHUYECKUX BEIECTB
n3 Heopranmdeckux. OnbiT C. Mumiepa u I'. FOpu. O6pazoBaHue MoIuMepoB U3
MoHOMepoB. KoanepBatHas rumoreza A. WM. Onapuna, runoresa IEpBHYHOTO
Oynwona JIx. Xonnelina, renernyeckas runoresa I'. Mémnepa. Pudosumsi (T. Uek) u
runote3a «vupa PHK» V. I'mnbepra. ®opmupoBanne MeMOpaH ¥ BOZHUKHOBEHHE
ITPOTOKJIETKH.

Hctopusa 3emnu u meroasl €€ n3ydeHus. Mckomaemple OpraHn4eCcKue OCTATKH.
['eoxponosnoruss u e€ Mmeronpl. OTHOCUTENbHAsE U a0OCOJIIOTHAs TE€OXPOHOJIOTHS.
I'eoxpoHONOrnYecKas IKaja: 30HbI, 3PbI, IEPUOABI, JTOXH.



HauanbHble 3Tamnel opranndeckoi 3Boironny. [1osiBiIeHrE U 3BOTIOLINS IEPBBIX
KJIETOK. ODBOJIIONMS  MeTaboiu3Mma. BO3HUKHOBEHHME TIEPBBIX  IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJoOr MEpPBbIX HAa 3eMjie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl M 3yKapHUOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOHOTreHe3). DBOTIOLHOHHOE POUCXOKICHUE
BUPYCOB. [IpoucxoxaeHne MHOIOKJIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATambl JBOJIOIMKM BBICHIMX pacTeHuid. OCHOBHbBIE apoMOp(dO3bl
pacteHnil. Bpixon pacrennii Ha cymry. l[losBneHne cnopoBBIX pacTeHUN H
3aBoeBaHne uMH cymHd. CeMmeHHble pacTteHud. [IpoucxokaeHue NBETKOBBIX
PaCTEHUHU.

OcCHOBHBIE ATambl JBOJIOIHUH KUBOTHOTO Mupa. OCHOBHBIE apoMoOp(hO3bl
KUBOTHBIX. BeHjnckas ¢ayna. KemOpuiickuii B3pbIB - IMOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOp/10BbIE )KUBOTHBIEC. KM3HB B BOJE. DBOIIOLUS IMO3BOHOYHBIX.
[Tpoucxoxaenne ampuouii u pentuiuid. [IporucxoxaeHre MISKONMUTAIOMIUX U ITTHII.
[Tpuniun knroyeBoro apomopdosa. OcBoeHue 6€CrO3BOHOYHBIMU U TTO3BOHOYHBIMU
KUBOTHBIMHU CYIIIH.

Paszputne xn3Hm Ha 3emie Mo 3paM W NEPUOAAM: aApXEH, NPOTEPO30H,
najgeo30u, Me3030, KaitH030#. O0Ias XapakTepuCTUKa KIMMaTa U Fe0JIOTHYECKUX
npoiieccoB. [losiBIeHNEe U paciBeT XapaKTepHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro yCIJIOBUS U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUS - IKOJOTMYECKUE KPHU3UCHI Mpouuioro. llpuyunnsl u
CIEACTBUS MAcCCOBBIX BbBIMUPAHUN. COBPEMEHHBIM 3KOJIOTMYECKUN KPHU3HUC, €T0
ocobennoctu. [Ipobiema coxpanenus 6uopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cuctemMa opranuyeckoro mupa. [IpuHImMnel Kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHE FPYIIIbI OPTaHU3MOB.

JleMmoHCcTpauumn

[Toptpers: @. Penu, JI. Cnannanuanu, JI. Ilactep, . . Meunukos, A. .
Omnapun, [Ix. Xongeln, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuer u cxembl: «Cxema onbita @. Pequy, «Cxema omnbita JI. Ilactepa mo
M3YUYCHHIO CaMO3apoXIeHusa Xu3Hm», «Cxema ombiTa C. Mwmuiepa, I'. HOpwu»,
«JTanmpl  HEOPraHWUYECKOW  3Boyonun»,  «l'eoxpoHosiormueckas  mIKamay,
«HavanbpHble 3Tanbl OpraHUYecKo sBoJrONUNY, «Cxema 00pa3zoBaHUS IYKApHUOT
nytémM cumbuoreHesa», «Cucrema xKuBod mnpupoab», «CTpoeHHE BHpYyCay,
«Apomopdosbl  pacteHuit», «PuHHOGUTE, «OTHOKIETOUYHBIE BOJOPOCIN,
«MHorokierounsle Bomopocam», «Mxm», «llamoporaukm», «l'ogoceMeHHbIE
pacteHus», «Opranbl [IBETKOBBIX pACTEHU», «CXeMa pa3BUTHS KUBOTHOTO MUPAY,
«Apomopdo3bl KUBOTHBIX», «[Ipocreiimme», «Kumeunonomnoctueiey, «Ilmockue
yepBu», «YUneHuctonoruey, «PbuiOb», «3eMHOBOAHBIE», «IIpecMbIKaromHecs»,
«Itnaey, «Mnekonuraromue», «Pa3BuTue XU3HU B apXEUCKOM 3pe», «Pa3zButue



YKUA3HHU B IIPOTEPO30UCKON pey», «Pa3zBuTre xKNU3HU B TAIIE030MCKOM 3pey, «PazButne
KA3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HM B KAWHO30MCKOM 3pey,
«CoBpeMeHHasl cucTemMa OpraHuYeCKOTro MUPay.

O6opynoBanue: TepOapuu paCTCHHUA PA3IMIHBIX OTICTIOB, KOJICKITHH
HAaCEKOMBIX, BJIAXHBIE MPEMapaThl >KMBOTHBIX, PAKOBUHBI MOJIIIOCKOB, KOJUICKIIUU
UTJI0KOXKHUX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, Uydesa NTULl U 3BEPEH, KOJUIEKIIUH
OKaMEHEJIOCTEM, TMOJE3HbIX HWCKOMAEMbIX, MYJSDKH OpPraHMYECKHMX OCTAaTKOB
OpraHU3MOB.

Bupryanbnas  Jga0oparopHas  padora «MojaenupoBaHHE ~ ONBITOB
Mumiepa-FOpu 1o u3ydeHn0 aOMOTEHHOTO CHHTE3a OPTaHMYECKUX COSAMHCHUN B
NepBUYHOM aTMochepey.

JlaGopaTtopnasi padora «/3yyeHue W ONMCAaHHE HCKOMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «V3ydueHue OCOOCHHOCTEW CTPOEHHUSI PACTCHUI
Pa3HBIX OTACIOBY.

I[IpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOECHHS MO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4eji0oBeKa - AaHTPOIOIeHe3

Paznensl 1 3agaun anTponosioruu. MeToibl aHTPOMOJIOTUH.

CraHoBl€HUE NPEACTABICHUNA O MPOUCXOXKICHUM YeJOBeKa. Penurnosneie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxozcTBO UenioBeKa € JKMBOTHBIMU. CHCTEMATUYECKOE MOJIOKEHUE YEIIOBEKA.
CBuzeTenbCTBa CXOICTBA YEJIOBEKA C )KUBOTHBIMU: CpPaBHUTEIIHHO-
MOpP(OJIOTHUUECKHE, AMOPHUOJIOTUYECKHE, (bU3H0TI0T0-OMOXMMUYECKHE,
noBesieHuYeckre. OTINYMS YeIoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOW CHUTHAJIbHOMU
CHUCTEMBI.

JBroxymue cuibl ((hakTOphI) aHTPOIIOTeHE3a: OMOJIOTHUYECKHE, COIUATbHBIC.
CooTHollleHne OMOTOTUYECKUX U COLIMAIIbHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE cTaguu aHTpomnoreHe3a. PaHHue uenoBekooOpazHble 00€3bsSHbI
(TIPOKOHCYJIBI) ¥ PAaHHUE TOHTHBI - OOIIHUE MPEIKH YeT0BEKOOOPa3HBIX 00€3bsH U
M01eW. ABCTPAJONMUTEKHU - IBYHOTME IPENKH JIIOACH. UemOBEK yMENbIi, MEpBbIE
M3TOTOBJICHUS OpyAUM Tpyaa. YenoBeK MPAMOXOISIIMMI U MEPBBIM BBIXO/ JIOJIEH 32
npeaensl Adpuku. YenoBek reiieb0eprckuii - o0mui mpeioKk HeaH 1epTaIbCKOTO
YeJIOBEKa M YEJIOBEKa pa3yMHOro. YeloBeK HeaHJepTalbCKUIl KaK BHJ JIIOJIEH
XOJIOHOTO KiauMara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIA, JIEHUCOBCKHI
YeJIOBEK, OCBOCHHWE KOHTHHEHTOB 3a mpenenamu Adpuxu. [lameoreHetnka u
MMAJICOTCHOMHUKA.

DBOJIONMSI COBPEMEHHOTO 4esoBeKa. EcTecTBEHHBIN O0TOOp B MOMYJISIUAX
yesoBeka. MyTalmoHHBIN mporiecc U noiaumopdusm. [lomyisiuoHHBIE BOJHBI,



aperid reHoB, murpanus U «3GEHEKT OCHOBATENS» B MOIMYISIIHIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckne pacel. [lonstue o pace. bonpmme pacel: eBpomneongHas
(eBpaswmiickasi),  aBCTpaJlo-HErpoUJIHAasT  (dKBaTOpuaibHas),  MOHTOJOUIHAsS
(a3naTcko-amepukaHckas). BpemMsa W myTH pacceneHHsl 4YeloBeKa I0 IJIaHETe.
EauncTBO  4yenmoBedeckux — pac. HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[Iprcnoco0aeHHOCTh YeIoBeKa K pa3HbIM yCIOBUSAM OKpY»Karolel cpepl. Biusnue
reorpaduyeckoil cpenpl u apeiida reHoB Ha MOP(HOJIOTUIO U PU3HOJIOTHIO YEIIOBEKA.

MexauciuIinHapable  MeToAsl B (usumyeckod  (OMOJIOTHYECKOMN)
AHTPONOJIOTMM.  OBOJIOLMOHHAS  AHTPOIIOJOTHS W MAJCOAHTPONOJIOTHUS
YEJIOBEUECKUX MOIYJSIIUi. broconuanbHble HCCIEIO0BAaHUS NPHUPOABI UYEIOBEKA.
HccnenoBanue KO3BOMIOIMHY OMOJIOTMYECKOTO U COLIMATIBHOTO B UEIOBEKE.

JdemoncTpanuu

[Toprpersr: Y. lapBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl 1 cxeMbl: «MeToabpl aHTPOMOJIOTUMY, «['OJIOBHOWM MO3I YEJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKENeT YeIoBeKa U CKENeT IIMMIIaH3e»,
«PynuMEHTBI 1 aTaBU3MBbL», «J[BHXKyIIME CHIIBI aHTPOIIOTE€HE3a», « IBOIOLMOHHOE
OPEBO  YENOBEKA»,  «ABCTpaJIONHTEK», «YemoBek  ymensli», «Yenosek
NPAMOXOISIIMNY, «/lenncoBckuil yenosek» «Heanaepranbipdy, «KpoMaHbOHIBI,
«IIpenku yenoBeka», «ITarnbl 3BOJOLUHU YEIOBEKa», «Packl 4elloBEKay.

OOopynoBaHue: MyJSDKM — OKaMEHEJOCTEH, IMpeIMETOB MaTepuaibHOU
KyJIbTypbl TPEIKOB  4ENOBEeKa, penpoaykuuu (doTtorpadum) KapTuH C
MUDOJIOTUYECKUMUA U OWONEWCKUMH CIO)KETaMHU TPOHMCXOXKJICHHUS YelOBEKa,
¢dororpaduy HaX0JOK MCKONAEMBbIX OCTAaTKOB YE€JIOBEKA, CKEJIET YeIOBEKa, MOJIEb
yepena 4esIoBEKa U Yeperna MUMIaH3€e, MOJIEIb KUCTH YeJIOBEKa U KUCTH IIMMITaH3e,
MOJIEJIA TOpCa MPEAKOB YEJIOBEKA.

JlaGopaTtopnass pabora «l3ydyeHue OCOOEHHOCTEW CTpPOCHUSI CKeJeTa
YeJI0BEKA, CBA3AHHBIX C MPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHne SKOJIOrMYECKUX aJalTalluil YeIIOBEKay.

Tema 6. JxoJsiormsi - HayKa O B3aMMOOTHOUICHUSIX OPraHM3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY KaKLIeH cpeaou

3apokeHue U pa3BUTHE dKOJoruM B Tpyaax A. ['ymbonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykau€Ba. Pazmensl u 3amaun
3KOJOTUH. CBSI3b 3KOJIOTUU C JPYTUMH HAyKaMH.

Metoapl skonoruu. [loneBble HaOMOIEHUS. DKCIEPUMEHTHl B SKOJIOTHH:
MpUPOAHBIE ¥ JabopaTopHbie. MoaenupoBaHHe B OSKOJOTUA. MOHUTOPHUHT
OKpY’KarolIel Cpeibl: JIOKaIbHBIN, peTUOHATBHBIN U TJI00aTbHBIN.

3HaueHne DOKOJOTMYECKHMX 3HAHUU UIA  YeJIoBeKa. JKOJOTHYECKOE
MHPOBO33pEHHE KaK OCHOBA CBS3E€H uejoBedecTBa C NMpUponoil. PopMmupoBaHue
DKOJIOTMYECKOM KYJIBTYPBI U SKOJIOTUYECKON TPAMOTHOCTH HACEIICHUS.



JlemoHCcTpauumn

[Toptpetsr: A. I'ym6oabaT, K. ®@. Pynse, H. A. CepeproB, 3O. ['ekkens, A.
Tenciu, B. H. Cykaués.

Tabmuiel 1 cxembl: «Pa3mensl skonorum», «MeTonpl 3Kkojiorum», «Cxema
MOHUTOPUHIA OKPYKAIOLIEH CpeIbD».

JladoparopHasi padora «/3yueHrne METOIOB 3KOJIOTHYECKUX UCCIECAOBAHUIN.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Okosornueckue (GakTopbl U 3aKOHOMEpHOCTH ux nerctBus. Knaccudukarms
HKOJIOTHYECKUX (PAaKTOPOB: aOMOTHYECKUE, OMOTHUECKHEe, aHTponoreHHbie. O01mue
3aKOHOMEPHOCTH JEHCTBUS 3Komorndeckux (axrtopos. [IpaBuno munumyma (K.
[npenrens, FO. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue pakropel. CBET Kak 3kosioruueckuii paxrop. [leficTBre pa3Hbix
YYaCTKOB COJTHEYHOTO CIIEKTPA Ha OPTraHU3Mbl. DKOJOTHYECKHUE TPYIIIbl PACTEHUN U
’KUBOTHBIX IO OTHOILIEHUIO K cBeTy. CUrHasbHas posib cBeTa. DoTonepuoan3m.

Temneparypa kak oskonorudeckuit dakrop. JlelicTBue Temmeparypsl Ha
opranu3Mbl. [[OMKUTOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxnoctes kak osxomormyeckuit ¢akrop. I[Ipucmocobnenus pacreHuit K
noJIepKaHuIo BoiHOro Oananca. Kiaccugukanus pacTeHui Mo OTHOLLIEHUIO K BOJIE.
[IpucnocoOneHust )KUBOTHBIX K M3MEHEHHUIO BOJHOTO pexXuMa.

Cpenpl oOuTaHHsl OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAs, IMOYBEHHAS,
rIyOMHHAsT ~ TOANOYBEHHAS,  BHYTPHOpPTaHW3MEHHas.  DU3NKO-XUMUYCCKUE
0COOEHHOCTH cpeJl 00uTaHusl opranu3MoB. [IprcrnocoOaeHnst OpraHu3MoB K KU3HU B
pPa3HbIX cpeaax.

buonornueckue putrmbl. BHemHue u BHyTpeHHUE pPUTMBL. CyTOYHBIE U
roguyHble puTMbl. [IprUCrocoOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHUH KU3HHU.

XKuznennsie hopmbl opranu3MoB. [lousiTue o xu3HeHHo popme. XKuzHeHHbie
dbopMbl pacTeHMit: JepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJIETHUE TpaBBhl,
OJIHOJIETHHE TpaBbl. JKU3HEHHbIE (HOPMBI KMBOTHBIX: THAPOOHOHTHI, T€OOUOHTHI,
a’poOrOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotndeckue gakropsl. Buapl 6MoTHYECKHUX B3aUMOACUCTBUNA: KOHKYPEHITHS,
XUIIHUYECTBO, cuMOM03 u ero Qopmel. Ilapazutusm, koomepaius, MyTyaau3M,
KOMMEHCAIIN3M (KBapTHUPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJielicTBUsl  (Tommyeckue,  (opuueckue, ¢dadOpuyeckue).  3HAUYCHUE
OMOTHYECKIX B3aUMOICUCTBUM JIJIsl CYIIECTBOBAHHUS OPTAaHMU3MOB B cpezie 0OOUTaHusI.
[IpuHIIMT KOHKYPEHTHOT'O UCKITFOUCHHUS.

JdemoncTpanuu

Tabmuubr u cxembl: «IKojoruyeckue (akTopb», «CBETOBOM CIEKTpPY,



«IKOJIOTMYECKHAE TPYNIbI )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», «TenIoKpOBHBIE
KUBOTHBIE», «XOJOIHOKPOBHBIE JKMBOTHBIE», «DU3HOIOTHYECKUE aJalTaluu
KHUBOTHBIX», «Cpeapl OOUTaHMsSI OpraHu3MoB», «bBHOJIIOTUYECKUE PUTMBDY,
«Kuznennsie GopMbI pacTeHUI», «Ku3HeHHBIE (HOPMBI KHUBOTHBIX)», « IKOCHCTEMA
LIIMPOKOJIMCTBEHHOTO JIECa», «IKOCUCTEMA XBOMHOro jeca», «Llemm nuranwus»,
«XWILHAYECTBOY, «ITapazutuzm», «KonkypeHums», «Cumouosy,
«KommeHncanmzm».

ObopynoBanue: repbapuu pacTeHUM U >KUBOTHBIX, HPUCIIOCOOJIEHHBIX K
BIUSHUIO PA3IMYHBIX OKOJOTMYECKUX (AKTOpOB, TepOapuu CBETOIIOOUBBHIX,
TEHENMIOOUBBIX W TEHEBBIHOCIHMBBIX PACTCHHUU, CBETONIOOMBBIC, TEHENMIOOUBBIE U
TEHEBBIHOC/IMBBIE KOMHATHBIE PACTE€HUs, repOapuy U KOJUIEKIIMH TETUIONIOOUBBIX,
3UMOCTOMKHMX, MOPO30yCTOMYMBBIX PACTEHUH, Uyyesa NTHUIl U 3BepeH, repbdapuu
pacTeHuid, OTHOCAUIMXCA K Trurpoduram, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl JAHHBIX TPYII, KOJUIEKIUU >KUBOTHBIX, OOMTAIOUIMX B Pa3HbIX cpeaax,
repbapud W KOJJIEKIIMA PACTEHUH ¥ IKUBOTHBIX, OOJANaOUX YepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIIOBUM JKWU3HM, repOapuul u
KOJUIEKIIMA PACTEHUI U JKUBOTHBIX PA3NMYHBIX JKU3HEHHBIX (OpPM, KOJUIEKLIHUU
’KUBOTHBIX, YYaCTBYIOIIUX B PA3TUIHBIX OMOTHYECKUX B3aUMOICHCTBUSAX.

JlaGopaTtopnasi pabGora «BbIsiBIeHHE NPUCTIOCOOJIEHU  OPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTtopnass pabGora «BbisBleHUE NPUCTIOCOOIEHUH  OPraHHW3MOB K
BIIMSTHUIO TEMIIEPATYPBI».

JladopaTopnasi pabdora «AHATOMHYECKHE OCOOCHHOCTH pacteHuid U3
pa3HbIX MECT OOUTAHUSY.

Tema 8. Ikos10rvsi BUAOB ¥ NOMYJIAMUI

DKOJIOrM4€eCKHe XapaKTepUCTUKU nomysiiuu. [lomynsanus kak Ouonoruyeckas
cucrema. Poib HEOAHOPOAHOCTH Cpefbl, (HU3MUECKUX OaphepoB U OCOOCHHOCTEH
Oounonoruu BUAOB B (POPMUPOBAHWUU MPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJSIIUHA.
OCHOBHBIE ITOKa3aTeNId MOIYJSIMUU: YHUCIECHHOCTb, IUIOTHOCTh, BO3pacTHas u
II0JI0OBAs CTPYKTYpPaA, POKIAAEMOCTh, IIPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIMSL.

DKoJlornyeckass CTpykrypa nomnyssnud. OLeHKa YUCICHHOCTH INOMYJISLUH.
JluHaMKKa TOMyJAMU U €€ peryisuusa. bHOTHYEeCKHMH NOTEHUMAJ IOITYJISLHM.
MopenupoBanue AMHAMUAKU NTONYJSIuU. KprBble pocTa YHCICHHOCTH IOITYJISLHAM.
KpuBble BbDKHMBaHUA. Perynsuus YHCIEHHOCTH NOMYJSIIMA: ponb (aKTOpOB,
3aBUCSILUX U HE 3aBUCAILUX OT IUIOTHOCTU. DKOJIOTUYECKUE CTPATEru BUIOB (T- U
K-ctparerun).

[lonsiTue 00 sKojoOrMyeckod Huile BuAa. Mectoobutanue. MHoroMmepHas
Mozenb dkonornyeckor Humm JIx. M. XatunHcona. PazmMepsl 9K010rHYeCKON HUIIIHN.
[loTeHnmanbpHas U peaJn30BaHHAs] HUILLIN.

Bun kak cucrema nomynsuuid. Apeanbl BUAOB. Buabl M MX KXU3HEHHBIE



CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJACHUSI M MUTrpAalUid JKUBOTHBIX. buoiormyeckue
MHBAa3UH YyKEPOJHBIX BUJIOB.

JlemoHcTpauumn

[Toptpet: k. . XaTunHCOH.

Tabmuubl W cxeMbl: «DKOJIOTMYECKUE XapaKTEPUCTUKU  TMOMYJISIIUI,
«IIpocTpaHcTBeHHass  CTpyKTypa  mnomyisuuw», «Bo3pactHpie — nupamuibl
nonysiqun», «CKOpPOCTh  3aCElIEHUS MOBEPXHOCTH  3€MIIM  Pa3JIMYHBIMU
opranuzmammn», «Moaeinb 3xkonorndeckort Humu J[x. M. XatuuHcoHay.

O6opynoBanwue: repdapun pacTCHUH, KOJJIEKIINH KUBOTHBIX.

JlabopaTtopHnasi pabora «IIpucnocoGieHus: ceMsiH paCTeHUI K pacCeICHUION.

Tema 9. Jkonorust coodmEecTB. IKOJIOrHIECKHE CUCTEMBI.

CooOmiectBa opranu3moB. buorieHo3 u ero crpykrypa. CBs3u MeExXIy
OpraHu3Mamu B OMOIICHO3E.

OxocucremMa kak oTkpbiTas cuctemMa (A. k. Tencnu). OyHKIIMOHAIBHBIE
OJIOKM OpraHU3MOB B DKOCHUCTEME: TPOJYLEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu u ceTtd. AOuUOTHUECKHE OJOKHU
skocucteM. [1ouBkI 1 Wbl B AKOCcUCTEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B
HKOCUCTEME.

OcHOBHBIE MTOKa3aTeNN SKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHYECKUE
MMpaMU/Ibl YUCEN, OMOMACCHI U YHEPTHUU.

Jlunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duykmyayuu.
HamnpapneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CyKileccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUH U UX PUYUHBL. AHTPOTIOTEHHBIE BO3JAECHCTBHS HA CYKIIECCHH.
Knumakcuoe coobiectBo. buopasHooOpasue u moaHOTa KpyroBOpPOTa BEIIECTB -
OCHOBA YCTOMYHUBOCTU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCEMbl 03€P U peK. DKocucmemvl Mopeti U
oKeano8. Ixocucmemvl MYHOp, 1€CO8, CMeNnell, nyCmbltb.

AHTpOIIOTEHHBIE AKOCHUCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuns
MEK]ly aHTPOIIOT€HHBIMH U MIPUPOAHBIMU IKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocuctem. [‘opojackas
bnopa wm ¢dayna. CuHaHTpOmM3aIMs TOPOACKOW QayHpl. buomormdeckoe u
X03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aUMOJICMUCTBUII OpPraHU3MOB B
sKocucTeMax. Ponb Kackaonoeo 3ghghekma u 6u008-30upuramopos (Kiouegvlx
8U008) 6 pyHkyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU M BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMU. Y CTOMYMBOCTh OPTaHU3MOB, TTOMYJISILIMN U SKOCUCTEM B
YCJIOBHUSAX €CTECTBEHHBIX U AaHTPOIOTE€HHBIX BO3/ICHCTBUH.

Mexanuzmwl 8030eticmeus 3a2psA3HeHUl PA3HbIX MUNO8 HA CYOOP2aHU3ZMEHHOM,
OP2AHUSMEHHOM,  NONYIAYUOHHOM U  DKOCUCMEMHOM  VPOBHAX,  OCHOBbI



9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO020 6030elicmsusi. MeToaonorus
MOHHMTOPHUHTA €CTECTBEHHBIX U AHTPOIIOT'€HHBIX IKOCUCTEM.

JdemoncTpanuu

[Toptper: A. JIxx. Tencnu.

Tabmuupl ¥ CXEMBL: «CTpyKTypa OHOLIEHO3a», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO Jieca», «DKOCHCTEMa XBOMHOro jeca», «DYyHKIIMOHAIbHBIE
IpynIbl OPraHU3MOB B SKOCUCTEME», «KpyroBopoT BelecTB B a3kocuctemey, «Llenu
nuTaHus (macTOuIHasi, JETpUTHas)», «DKOJIOTMYecKass TMHUpaMujia Yuce,
«OKoNoTHYECKass MUpaMua OMOMACChDy, «DKOJIOTUYECKAs MUPAMHA DHEPTHH,
«O6pazoBanue Oonotay, «I[lepBuunas cykueccus», «BoccraHoBieHne jeca mocie
noxkapa», «JKocHucTeMa 03epay», «ArpoueHo3», «KpyroBopoT BEIIECTB U MOTOK
SHEPrUM B arpoueHosen, «IIpumepsl ypoosKocucTem».

ObopynoBanue: repbaprun pacTeHUH, KOJJIEKIIUNA HACEKOMBIX, Uyydesia MTULl U
3BepeH, repdapun KyJIbTypHBIX U JUKOPACTYIUX PACTEHUH, aKBapUyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTHyeckas padora «/3yueHue u onucanue ypOoo3KOCUCTEMBD.

JlabopaTtopnass pabGora «l3ydyeHue pa3sHOOOpazusi MEJKHUX ITOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

JIKcKypeust «IDKCKypcus B THIWYHBIA OuoreoneHo3 (B AyOpaBy, OepesHsIK,
€JIbHUK, Ha CyXOJIOJIbHBIN UM MOMMEHHBIN JIyT, 03€p0, O0I0TO)».

IKCKypceust «IKCKypcUsi B arpo’KOCUCTeMYy (Ha MOJ€ WM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa - riodaabHas 3xocucTEMA

buocpepa - oOmernanerapHas o000104yka 3eMJd, TJ€ CYLIECTBYET WIH
CylIecTBOBaJIa )kM3Hb. Pa3BuTue npeacrasienuit o 6uocdepe B Tpynax 3. 3rocca.
Yuenue B. . BepHanckoro o 6uochepe. Obnactu 6nochepsl u e€¢ coctan. XKupoe
BeIEeCTBO Orocdephl U ero PyHKITHH.

3aKOHOMEPHOCTH CcylecTBoBaHMs Ouocdepsl. OcodeHHOCTH OHMocdepsl Kak
rio0aibHOM dKocucTeMbl. JluHamuyeckoe paBHOBecue B 6uochepe. KpyroBopoTsl
BELIECTB U OMOr€OXUMHUYECKHE IIUKIbI (YIiIepoa, a30Ta). PUTMHUYHOCTH SIBICHU B
ouocdepe.

3onanbHOCTH Onocdepsnl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYH/PA,
XBOWHBIE Jieca, CMEIIaHHbIE U IUPOKOIMCTBEHHBIE Jieca, CTETH, CAaBaHHBI, ITyCTHIHH,
TPOIMYECKUE Jieca, BBICOKOrOpbs. KiumaT, pacTuTenbHbId M >KMBOTHBIM MUp
OMOMOB CYIIIH.

Crpykrypa 1 GyHKIUS KUBBIX CUCTEM, OLIEHKA X PECYpPCHOTO MOTEHINAIA U
ounocepHbIx QyHKINN.

JleMmoHCcTpauumn

[Toptpetsi: B. . Bepnanckuit, 3. 3rocc.

Tabmumpstl u cxemsl: «['eocdepsl 3emnn», «KpyroBopor azora B mpupoaey,



«KpyroBopoT yriepoaa B mpupose», «KpyroBopoT Kuciopojga B MPUPOICH,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIe OMOMBI cymmy», «Knumarudeckue
nosca 3emun», «TyHapa», «Taira», «Cmemanssiii jecy, «lIIupokoaucTBEeHHBI
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tponrmyeckuit aecy.

OO6opynoBanwue: repdaprun pacTeHUH pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YestoBek M OKpPYyKAI0OMIAS Cpeaa

DKoJIOTUYECKHE KPU3HCHI M UX TpUUKHbL. Bo3aeiicTBue uenoBeka Ha 6uochepy.
3arps3HeHne BO3AYyIIHOM cpenbl. OxpaHa BO3AyXa. 3arpsi3HEHUE BOJHOW CPEBb.
Oxpana BOAHBIX pecypcoB. Paspymenne mouysbl. OXpaHa INOYBEHHBIX PECYPCOB.
N3meHneHne kanmara.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIN M KUBOTHBIM Mup. OxpaHa
PaCTUTENLHOTO W >KUBOTHOrO MHUpa. OCHOBHBIE MPUHLMIBI OXPaHbl HPHUPOIBI.
Kpacaeie xkuuru. Ocobo oxpansemble mpupoganbie Tepputopun (OOIIT).
borannueckue caapl U 300JI0TUYECKUE TTAPKHU.

OcCHOBHBIC TMPUHIMUIBI YCTOMYMBOTO PAa3BUTHS YEJIIOBEUECTBA U IPHUPOJIBI.
PanonansbHOe  MPUPONONOJIL30BAaHUE M COXpaHEHHWE  OMOJIOTHYECKOTO
pazHooOpasust 3emuid. OOIIME 3aKOHOMEPHOCTH TJI00ATBHBIX HSKOJOTHUYECKHUX
Kpr3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCA B €TO BEPOATHBIE TIOCIIECTBHA.

Pa3BuTHE METOI0B MOHUTOPUHIA PA3BUTHS OMTACHBIX TEXHOTEHHBIX MTPOIIECCOB.
Cucmemnule uccneodo8anus nepexooa K pecypcocbepezarouyeli u
KOHKYPEeHmMOoCnocobHou sHepeemuxe. buonosuueckoe paznoobpasue u buopecypcol.
Hayuonanvuvlie ungopmayuonuvle cucmemvi, obecneuusaowue O0OCmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHOBb
aKopeaburumayuu dKocucmem U Cnocooos 6OOpvLOLL ¢  OUONOBDPENCOCHUIMU.
Pexoncmpyxyus mopckux u HazemMHblx IKOCUCMEM.

JdemoncTpanuu

TabauIBl U CXEMBI: «3arpsizHeHUE aTMOoc(epb», «3arps3HEHNE
runpochepsn», «3arpszHenue nouBel», «llapHukoBsiil a3ddexT», «Ocobo
OXpaHsieMbl€ NIPUPOIHBIE TEPPUTOPUNY», «MOJIENN yIIPABISIEMOT0 MUPAY.

Oo6opynoBanue: pororpadun oXpaHseMbIX paCTCHUIN U KUBOTHBIX KpacHoii kKHUTH
Poccuiickoii @enepannn, KpacHoil KHUTH peruoHa.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
BHUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaer TpeOOBaHUA K pe3yJbTaTaM OCBOCHHUSA
oOyyarolUMuUCs MpOrpaMM CpeaHero oOmero oOpa3oBaHMs: JIMYHOCTHBIE,
METaIpeIMETHBIE U IPEIMETHBIE.

B cTpykType JTUYHOCTHBIX pE3ybTaTOB OCBOCHMSI MPOTrpamMMbl 1O OHOJIOTUU
BBIJICTICHBI CJIEIYIOIINE COCTaBISIONINE: OCO3HAHHWE OOYUYalOIIUMUCS POCCUICKOM
IPaKJAHCKOW UJACHTHYHOCTH - TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOONPENENCHNI0,  Haiuyue  Mmomuéayuu K  OOydyeHUI0  OuoJorum,
yenenanpasieHHoe pazeumue BHYTPEHHUX YOEXKJEHUH JMYHOCTH Ha OCHOBE
KITIOYEBBIX IEHHOCTEH W HMCTOPUYECKUX TPATUIUN Pa3BUTUS OUOIOTHYECKOTO
3HAHMSL, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOACTBOBATHCSA B CBOEH
JESATEIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTr0 00pa30BaAHUS, HAIUYUE NPABOCO3HANUS SKOJIOTMUECKON KYJIbTYpHI,
CNOCOOHOCMU CMABUMb UEIH U CTPOUTH KU3HEHHBIC IJIaHBL.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHSI MPOTPAMMBI TI0O OMOJIOTHUH IOCTUTAIOTCS B
€IUHCTBE Y4YEOHOW ¥ BOCHUTATENBHOM JEATEIHHOCTH B COOTBETCTBHUU C
TPaJAULIMOHHBIMU  POCCUMCKHUMH  COLMUOKYJIbTYPHBIMH, HCTOPUYECKUMU U
JTYXOBHOHPABCTBEHHbIMU LEHHOCTSMHU, NPUHATHIMH B OOILECTBE IpaBWIaMU U
HOpMaMHU MOBEACHMSI U CIIOCOOCTBYIOT ITPOLIECCaM CaMOIIO3HAHMSL, CAMOBOCITUTAHMUSI
U CaMOpa3BHUTHs, Pa3BUTHS BHYTPEHHEH MO3MIMH JMYHOCTH, MAaTPUOTH3MA H
YBaXXEHUS K 3aKOHY U MPABOIOPSAKY, YEJIOBEKY TpyAa U CTapLIEMy MOKOJIEHHIO,
B3aMMHOI'O YBA)KE€HHUS, OEpPEKHOrO OTHOIICHHUS K KyJIbTYPHOMY HACIEAUIO MU
TpaJuLMsIM MHOTOHAaMOHAJIBHOro Haponaa Poccuiickoir ®enepauyu, Npupoie U
OKPY’KaroUIeH cpee.

JImdHOCTHBIE pE3yNnbTaThl OCBOCHHsI y4yeOHOro mnpeamera «buomorusn
JOIHKHBI OTPaXkaTh TOTOBHOCTD M CITIOCOOHOCTH O0YYAIOMINXCsl PYKOBOJICTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEH MO3UIMENW JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllMi, MO3UTHUBHBIX BHYTPEHHMX  YyOEXJECHUN, COOTBETCTBYIOLIUX
TPaJULUOHHBIM LIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PACHIMPEHUE >KU3HEHHOIO
ONbITA U OMNbITA ACSITEIBHOCTH B IMPOLIECCE pealn3aldyd OCHOBHBIX HAIpPABICHHM
BOCIIUTATENbHOU JEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:kaaHCcKOro BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTh I'PAXkTAHCKON MO3ULUU 00YYaIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCUUCKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MPaB 1 003aHHOCTEH, yBa)KCHHE 3aKOHA
Y TIPABOIIOPSIKA;



TOTOBHOCTBH K COBMECTHOM TBOPUYECKOM JIEATCTLHOCTH MPH CO3TAHUHN YICOHBIX
MPOCKTOB, pELIEHUH Y4YEeOHbIX U T[IO3HABAaTENbHBIX 3a/1a4, BBIIOJHEHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEIETSATH COOCTBEHHYIO MO3UITUIO 10 OTHOIICHHIO K SIBIICHUAM
COBPEMEHHOM KU3HU B OOBIICHSATH €€;

YMEHHE YYHUTHIBaTh B CBOMX JCHCTBHUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMHU YOEKICHUSMU, KYJIbTYPHBIMU IIEHHOCTSMHU U
COLIMAJIbHBIM ITOJI0KEHUEM;

FOTOBHOCTb K COTPYJIHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, TI0O3HABATEJbHBIX U HCCIEIOBATEIbCKUX 3a/1ady, YBaXKUTEIHHOTO
OTHOIIICHUSI K MHEHHUIO OINMOHEHTOB TMpU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) maTpMOTH4Y€CKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOMN rPaXxJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUSI K CBOEMY HApOJy, YYyBCTBA OTBETCTBEHHOCTH IEpEN
Ponunoin, ropnoctu 3a cBoM Kpaii, CBOXO PoauHy, CBOH SI3bIK U KYJIbTYPY, IPOLIIOE U
HACTOSIIIEC MHOTOHAIMOHAIBHOTO Hapoa Poccuu;

IIEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACIEAUIO U NaMSITHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJI POCCHUMCKUX YUYEHBIX B CTAaHOBJIICHHE W
pa3BUTHE OHWOJIOTMM, TIOHMMAaHHUS 3HA4YEeHHs OHOJIOTMM B TO3HAHUU 3aKOHOB
MIPUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBA;

uaenHas yoexaEHHOCTh, TOTOBHOCTh K CIY>KeHHIO U 3amure OteyecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IYXOBHO-HPABCTBEHHOI'O BOCIIMTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYaIlMI0O W TIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JINYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYUBOTO Oy IyIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIUTEIISAM, CO3JAHUI0 CEMBU Ha OCHOBE
OCO3HAaHHOTO TNPUHATUSA I[IEHHOCTEM CEMEHWHOW JKU3HU B COOTBETCTBUU C
TpaauusaMu HaponoB Poccuu;

4) 3CTeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOILICHU;

MOHMMAHHUE YMOIIMOHATBHOTO BO3ICHCTBUSI JKUBOM PUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIP@KCHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIIEHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;



5) ¢pusnuyeckoro BocnuTaHusi, GopMHUPOBAHMS KYJIbTYPbl 30POBbSI U
IMOIMOHAJILHOTO 0JIAronoJIy4Yns:

MOHUMAaHUE U peasin3alius 3J10poBoro u 6e€30macHoro oopasa Ku3Hu (370pOBOE
MUTaHUE, COOIOCHNE TUTUEHUYECKUX MPABUII U HOPM, COaJTaHCUPOBAHHBINA PEKUM
3aHATHH W OTHbIXa, peryisapHas (U3UYEecKas aKTHUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

MOHUMAaHUE IIEHHOCTH MPABWI UHIUBUTYIbHOTO Y KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCJICICTBUA M HENPHATHS BPETHBIX MPUBBIYCK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) TPya0BOro BOCHIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTU MacTEPCTBa, TPYI0TIO0HE;

FOTOBHOCTh K AKTHBHOW JAESATEIIBHOCTH TEXHOJOTHYECKOW W COLMAJIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMHUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpPEC K paznu4HbIM cepaMm mpodhecCUOHATBHOU NEeSITebHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccud W PEeaTM30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH KU3HU,

7) 3KO0JOrHY€CKOro BOCIIUTAHUS:

AKOJIOTUYECKH IEIeCO00pa3HOE OTHOIIEHNE K TIPUPOIE KaK HCTOYHHKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBINICHUE YPOBHS DKOJOTHYECKON KYJIbTYPhI: TPUOOPETCHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OIIEHKM WX BO3MOXHBIX TIOCIEACTBUN IS
OKPY>KaIOIEeH Cpebl;

OCO3HaHUE TJOOATBHOTO XapakTepa JKOJOTHYECKUX MPOOJIeM W IMyTeH uX
peIIcHUS;

CIOCOOHOCTH UCTIOIB30BATh MIPUOOPETAEMBIE TTPU U3YUYEHUU OMOJIOTUN 3HAHUS
U yYMEHUS TpU  pEHICHUH MpoOJeM, CBSI3aHHBIX C  pPalMOHAJIBHBIM
NPUPOOIOIb30BaHueM  (COOJO/IeHHe  TpaBWJ  TOBEIECHUS B IMPHUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHCHHE pPABHOBECHS B DKOCHUCTEMAax, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HEIPUSTUE ACUCTBUHN, MPUHOCAIIUX BPEJl OKPYKAIOIIEH MTPUPOTHOM
cpene, yMEHHE MPOTHO3UPOBATH HEOJATOMPHUSTHBIE YKOJIOTHUECKUE TMOCIEICTBUS
pEeANPUHUMAEMbIX IEUCTBUM U MPEAOTBpAIATh UX;

HaJIMYHUE PA3BUTOTO SKOJOTHUECKOTO MBIUICHHSI, SKOJIOTHIECKONU KYJIbTYpPHI,
OTIbITa JEATETHHOCTH HKOJIOTHIECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIbHOW, KOMMYHUKATUBHON M COLMAILHOMN



MPAKTHUKE, TOTOBHOCTH K YYAaCTHIO B TIPAKTUYCCKOMN NESITEIBHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M UYWTATEIBCKOH KYJIBTYPHI KaK CpEACTBa
B3aMMOJICUCTBUS MEXKTY JIIOAMU U TIO3HAHUS MUPA;

NOHUMaHuEe crnenupuKk OHOJIOTMM KaK HayKd, OCO3HaHWs €€ pOJu B
GbOpMHPOBAHUN PAITMOHAIIBHOTO HAYYHOTO MBINUICHHS, CO3JaHUH IIEJIOCTHOTO
MPEICTABICHUS 00 OKPYKAIOIIEeM MHpPE KaK O €IMHCTBE IMPHUPOJIBI, YEIOBEKA H
oOiecTBa, B TMO3HAHUU MPUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUU MpodsieM
COXpaHEHUs MIPUPOHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUW ISl COBPEMCHHOHW ITWBUIIU3AIIVH:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEAUWIIMHBI, CO3JaHUE TEPCICKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  peIIaTb PEeCypcHble  MPOOJIEMBbl  Pa3BUTHUS
YeJIOBEUECTBA, MOMCKA IMyTEH BBIXOJIa U3 TJIOOATBHBIX DKOJIOTHUECKUX MPOOJIeM U
obOecrieueHnss  Tepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PAIlMOHAIEHOMY
WCIIOJIb30BAHUIO TIPHPOJHBIX PECYpcoB M (OPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJIYYEHUU OHUOJOTHYECKUX 3HAHUU B LEJAX
MOBBIIICHUS 00IIEH KYJIbTYpPbl, €CTECTBEHHO-HAYYHOU TPAMOTHOCTHU, KaK COCTABHOM
JacTH (YHKIIMOHAJIBHONW TPAMOTHOCTH oOOydJaromuxcs, (opMUpyeMol Mpu
W3y4YCHUHU OMOJIOTHH;

MOHUMAaHUE CYINTHOCTH METOJOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTHM UCIOJb30BaTh TMOJydyaeMble 3HAaHUS [JIs aHaliu3a W
OOBSCHEHHUSI SIBJICHUI OKPYKAIOIIEro MUpa M MPOUCXOISAIINX B HEM HM3MEHEHUH,
yMEHHUE JelaTh OOOCHOBAaHHBIE 3aKJIFOUYCHHMS HA OCHOBE HAyYHBIX (DAKTOB U
UMEIOIINUXCS JAaHHBIX C IIEJTBIO TTOYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEJILHO HCIOIb30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHust IpooJieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

OCO3HAHUE IICHHOCTH HAYYHOM JIE€ATE€NbHOCTH, T'OTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M HCCIICOBATENBCKYIO JACATEIHPHOCTh HHIMBUIYAIBHO U B TPYIITIC;

TOTOBHOCTh W  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHHIO |
caM00Opa30BaHUI0, K AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAHUUA 1O OMOJIOTHMH B
COOTBETCTBUH C KU3HEHHBIMH MMOTPEOHOCTSIMHU.

METANIPEJMETHBIE PE3YJIBTATBI

MeranpeamMeTHbIE PE3yJIbTaThl OCBOCHHSI y4ueOHOro mnpeamera «buomorus»
BKJIFOUYAIOT: 3HAYUMBIE U1 (HOPMHUPOBAHHSI MUPOBO33PEHHS 00YUAIOIIHXCS



MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIEHAYYHbIE MOHSTHUS, OTPa’KAIOIIUE
IEJOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEUUPUKY METOJOB IO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEpPrus, SIBJICHUE, MPOIIECC,
CUCTEMa, Hay4HbId (haKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
WCCIIeI0BaHNE, HAOMIOACHUE, U3MEPEHHE, SKCTICPUMEHT U JPYTHE); YHUBEPCATbHBIC
y4ueOHbIe JEeUCTBUS (MO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PpETYJISITUBHbIC),
obecrieunBaromue GopmMupoBanne GyHKIIMOHATHLHOW TPAMOTHOCTH W COITMATBHOM
KOMITETEHIIUU 00YYaIOIUXCsl; CIOCOOHOCTh 00YUYarOIIMUXCs UCIIOIb30BaATh
OCBOECHHBIE MEKIUCLIUILUIMHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHUA W  YHUBEpPCaJbHble y4eOHBbIE JCHCTBUS B
ITO3HABATEIbHON U COLMAJIbHOM ITPAKTHUKE.

B pesynbprare nzyuenus OMoJIoruy Ha YpOBHE CPEHEr0 OOIIero 00pa3oBaHus
y oOyuaromerocss OyayT chopmMupoBaHbl MO3HABATENIbHBIE YHHUBEPCAIbHBIE
ydeOHbIE JEUCTBUS, KOMMYHHUKATHBHBIC yHUBEPCAIbHBIC YyYEOHBIC JICHCTBUS,
PEryJISSTUBHBIC YHUBEPCAIIbHBIC YUCOHBIC IEUCTBHUS, COBMECTHAS JICATCIIbHOCTD.

MerarnpeaMeTHbIE Ppe3yJIbTaThl OCBOCHMSI MPOrpPaMMbl CPEIHEro OOIIeTro
00pa3oBaHMsl IOJDKHBI OTPaXkKaTh:

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJIHLHBIMU
AefiCTBUSIMM:

1) 6a3oBble JIorHYeCKHe AeCTBUS:

CaMOCTOSATENIbHO  (OpMyIupoBaTh W aKTyaJU3UpOBaTh  MpodiiemMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS
(amanmu3a, cMHTE3a, CpaBHEHHUS, Kiaccu(uKau, 0000MEeH s ), paCKPbIBaTh CMBICIT
OMOJIOTMYECKUX TOHATHH (BBIACISITh UX XapaKTEepHbIE MPU3HAKHU, YCTAaHABIUBATH
CBSI3U C JIPYTUMHU MOHSATUSAMH);

ONpPENENATh LENN JESITENIbHOCTH, 3aJaBas MapameTpbl U KPUTEPHUH HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABICHHBIMU LIEJISIMU;

WCITOJI30BaTh OMOJIOTHUYECKHE TIOHITHS IS OOBsICHEHUS (PAKTOB U SBJICHHM
YKUBOW MPUPOBL

CTPOUTH JIOTHYECKUE PACCYXKICHUS (MHIAYKTUBHBIC, JCAYKTHBHBIC, TIO
aHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUUS B PacCMaTpPUBAEMBbIX
SIBJIICHUSIX, ()OPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIE CPEICTBA JIJIsl TPEACTaBICHUS CYIIECTBEHHBIX
CBA3€H W OTHOUIEHUWH B U3Yy4aeMbIX OHOJIOTHUECKUX OOBEKTaX, a TaKxke
MPOTUBOPEYHMIM pPa3HOTO poja, BBISIBICHHBIX B Pa3IUYHBIX HHGOPMAIIMOHHBIX
HMCTOYHUKAX;

paspabaTeiBaTh IUIAH PEHICHUS TPOOTEMBI C YIETOM aHaIM3a MMEIONINXCS
MaTepUaNIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTbh KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB



IEJISIM, OIICHUBATh PUCKH TOCIIEICTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBATH U BBHITIOIHATH Pa0OTY B YCIOBUSAX PEATBHOTO, BUPTYAIBHOTO
Y KOMOMHUPOBAHHOTO B3aWMO/ICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOJIeM.

2) 0Oa3oBble HCCJIEI0BATEIbCKHE eHCTBUSA:

BJIa/IETh HABBIKAMH y4€OHO-UCCIIEIOBATENHLCKON U MPOEKTHOM ACSITEIbHOCTH,
HaBBIKAMHU  pas3pelieHus  npoOjeM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PEILICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB ITO3HAHUS;

UCTIOJIb30BaTh Pa3INUHbIC BUIBI IEATEIHHOCTH MO TIOTYYEHUIO HOBOTO 3HAHUA,
€ro MHTEpIpeTaIiy, MPeoOPa30BaHNUI0 U MPUMEHEHHUIO B YUEOHBIX CUTYallUsX, B
TOM YHCJIE TP CO3JaHUM YUEOHBIX M COLUAIBHBIX ITPOEKTOB;

(GopMHUpPOBATh HAyYHBIN TUI MBIIUICHUS, BJIaJ€Th HAYYHOH TEPMUHOJIOTHUEH,
KITIOYEBBIMU TTOHITHSIMH U METOJIaMHU;

CTaBUTh © (OPMYyIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTEIbHOU
NEeSITEIbHOCTH U )KU3HEHHBIX CUTYyalUsIX;

BBISIBJISITH PUYMHHO-CJIEICTBEHHBIE CBSI3M U aKTyaJlU3UpOBaTh 3ajady,
BBIIBUTATh TUTIOTE3Y €€ PeIlIeHus, HAXOIUTh apTYMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX
YTBEPXKACHUIA, 3a]]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh TIOJYyYEHHBIE B XOJE pEIICHUS 3aJaddl  pe3yJIbTaThl,
KPUTHUYECKHU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHOZUPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;,

OCYIIECTBIISITh II€JICHANPABICHHBIA TMMOUCK TEPEeHOCa CPEICTB U CIOCO00B
JeNCTBUS B MPO(ECCUOHABHYIO CPEY;

YMETh MEPEHOCUTH 3HAHMS B IO3HABATEJIbHYIO U INPAKTUYECKYIO 0O0JacTu
KHU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIC WJCH, MpEAJaraTb OPUTHHAIBHBIE TOIXOJbl U PEIICHUSA,
CTaBUTh MPOOJIEMBI U 337a4H, T0IYCKAIOIINE albTepHATUBHBIC PELLICHUS.

3) pabora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHHKAX MH(pOpMaLuu (TEKCTe Y4eOHOro
nocoOus, HAyYHO-TIOMYJSIPHOM JUTEpaTrype, OWONOrMYECKUX CIOBapAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B MHTepHeTe), aHAIM3MpPOBAThH
MHGOPMALIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHUECKU OLICHUBATh
e€ TOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTH;

(GopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH Pa3IMYHbIE METOJBI MPHU MOUCKE U
otOope Omonoruueckor MHGOPMaNUK, HEOOXOAMMON ISl BBITOJHEHUS yUeOHBIX
3azay;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX



TEXHOJIOTHUHA, COBEPIICHCTBOBATh KYJIbTYPYy aKTUBHOTO WCITOJIB30BAHUS PA3TUIHBIX
MTOMICKOBBIX CHCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (opMy  mIpencTaBliCHUS
ouonornyeckor nHbopmaIluu (cxeMbl, rpaduky, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U
Apyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TMpHU paboTe C
Oononornyeckor nHpopmaluen: IPUMEHSATh XUMUYECKUE, PU3HUECKHUE U
MaTEeMaTUYECKUe 3HAKM W CHUMBOJIbI, (OpMyJbl, ab0OpeBUaTypy, HOMEHKIATYpY,
UCIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHUYECKHME  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pACIIO3HABAHWUS W 3alIUTBl  WHGOpMAIIUH,
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oOmenue:

OCYIIECTBIISATh KOMMYHHKAITUH BO BCeX cpepax KU3HH, aKTUBHO y9aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHUE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXJCHUS OTHOCUTEIHHO BBIMIOJHEHUS IMpeasiaracMoi
3a/layy, YYUTHIBATh WHTEPECHI U COTJIACOBAHHOCTH IMO3UIMHA NPYTUX YYaCTHHUKOB
JMajiora Uiv JUCKYCCUN);

pacmo3HaBaTh HeBepOaJIbHBIC CpPEACTBA OOIICHMS, ITOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CUTYyalluH,
YMETh CMSATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUIHBIMKH CITOCOOaMH OOIIEHUS M B3aWMOJCHCTBHSA, MOHUMATH
HaMEPEHUS IPYTUX JIFOJICH, TIPOSBIIATH YBAXKUTEIHPHOE OTHOIIIEHUE K COOECETHUKY H
B KOPPEKTHOU popMe (HopMyTupoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs AeSITEeJIbHOCTD:

MOHMUMATh W HCIIOJIB30BaTh MPEUMYINECTBA KOMAHAHOW W WHIUBUIYyaTbHOU
paboThI MPU pelIeHUH OUOTIOTHYECKOMN MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJICHCTBUS NIPU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpPATh TEMATHUKy W METOJbI COBMECTHBIX IEUCTBUI € Y4ETOM OOLIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KIOTO WieHa KOJUICKTHUBA;

NpUHUMAThL  I[ETH  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BBIBATh M
KOOPJIMHUPOBATh JEHUCTBUS MO €€ JOCTHXKEHHIO: COCTaBIISATH IUIAH JICHCTBUM,
pacmpeiieniaiTb pojid ¢ Yy4€TOM MHEHUW YYaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OTICHMBAThH KaueCTBO CBOETO BKJIAJA M KAXJIOT0 YIACTHIUKA KOMAaH/IbI B OOIIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OILICHUBATh HJAEH C TIO3UIMH HOBU3HBI,



OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B PAa3JIUYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBJaieHne YHMBEPCATbHBIMH PEryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anus:

UCTIOJb30BaTh OMOJIOTHYECKIE 3HAHUS JIJIsl BBISIBICHUS MPOOJIEM U UX PEIICHUS
B )KU3HEHHBIX U YUYEOHBIX CUTYAIIUsX;

BBIOMpAaTh HA OCHOBE OWMOJOTWYECKUX 3HAHWUU IIEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOUX JIEMCTBUSX M MOCTYNKAaxX MO OTHOUIEHUIO K >KUBOM MPUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYIIECTBIATH MO3HABATENbHYIO JEATEIBHOCTD, BBISBIATH
npo0eMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/7aud B 00Opa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUAX;

CaMOCTOSITENIbHO COCTABIIATH TUIaH PEIICHUS TPOOIEMBI ¢ YIETOM HMETOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTECHUM;

JaBaTh OLICHKY HOBBIM CHUTYaLIHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JieN1aTh OCO3HAHHBIN BBIOOP, aprYMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OTICHUBATH IPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (DOPMUPOBAHUIO U TPOSBICHUIO IMIUPOKON SPYAUIIMH B
pa3HbIX O00JAaCTSIX 3HAHWUN, TOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyalldsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIHHOCTD,
OIICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LEISIM;

BIAJCTh  HaBbIKAMHU  [O3HABaTEJIbHOM  pedekcud KAk  OCO3HAHMUS
COBEpILIAEMbIX JCHCTBUH M MBICIUTENBHBIX IPOLECCOB, HUX PE3YJIbTaTOB H
OCHOBaHUH, WCIIOJIb30BaTh MPHUEMBI pedIeKCUU N7 OLEHKU CHUTyalluu, BBHIOOpa
BEPHOT'O PELIECHUS;

YMETh OIICHMBAaTh PHUCKA U CBOEBPEMEHHO IPUHUMATh PELICHHS IO UX
CHUKEHUIO;

NPUHUMATh MOTHBBI M apPTyMEHTHl JPYTUX I[P aHAJM3e Pe3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsTHE Ce0H U APYIrUX:

MPUHUMATH Ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHAMATh MOTHUBBI WM aPryMEHTHl JPYTMX IIPU aHAJIMU3E€ PE3YJIbTAaTOB
NEATEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € O3UIMH JIPYTOro YeJIoBeKa.



INPEAMETHBIE PE3YJIBTATBI

[TpenmeTHble pe3ynbTaThl OCBOCHMSI COJEpXKaHUS Y4yeOHOro IpeamMera
«buonorus» Ha yrayOnIEHHOM YpPOBHE OpPHUEHTHpPOBaHBI Ha oOecredeHue
npodmibHOrO  00y4ueHHss  oOydvaromuxcst  Owonormu. OHHM  BKITIOYAIOT:
cnenuduueckue s OMOJOTUU Hay4YHbIe 3HAHUS, YMEHHSI M CLIOCOOBI JEHCTBUI 1O
OCBOEHUIO, UHTEPIIPETALNN U MPeoOpa30BaHUIO 3HAHUMN, BUABI AESITEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUN M MX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peabHBIX JKM3HEHHBIX cuUTyanusx. lIpeameTHble pe3ynbTaThl MPEICTaBICHBI IO
rojiam u3y4eHusl.

[TpenmeTHble pe3ynbTaThl OCBOCHUs yueOHOro npeamera «buosorus» B 10
Kjlacce TOJKHBI OTPaXkaTh:

cOpMUpPOBAHHOCTh 3HAHUH O MECT€ M POJU OHOJIOTUM B CHUCTEME
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHMM €CTECTBEHHO-HAYYHON KAapTUHBI MHpA, B
NO3HAHUHM  3aKOHOB  TPHUPOJABI W  PEIICHUH  TpoOJieM  palMoOHaIbLHOTO
IPUPOJIOTIOIB30BAHUS, O BKJIAJE POCCUICKUX M 3apyOekKHBIX YUEHBIX B pa3BUTHE
OMOJI0THH;

BJIQJICHWE CHUCTEeMOW OHONOTMYECKMX 3HAHWM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIAralonue OUOJMOTHYECKUE TEPMUHBI W TOHSATHS (KU3HB, KJIETKa,
OpraHm3M, METa0OJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BE/ICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OHUOJIOTMYECKHUE TEOPHUU
(xnerounast reopus T. [lIBanna, M. [lneiinena, P. BupxoBa, xpoMocomHasi Teopust
HacneacTBeHHocTH T. Moprana), ydenuss (H. W. BaBumoBa - o 1meHTpax
MHOT000pa3us ¥ MPOUCXOKACHUS KyJIbTYPHBIX PACTEHUN), 3aKOHBI (€INHOOOpa3HsI
NOTOMKOB TI€PBOIO TMOKOJEHMS, PacCIICIUICHHUs, YHMCTOTbl T'aMET, HE3aBUCHUMOIO
HacienoBanust [.  MeHzaens, TOMOJIOTUYECKUX PSAAOB B  HACJIEICTBEHHOM
n3MmenunBocty H. V. BaBuiioBa), npuHIMIBI (KOMIZIEMEHTAPHOCTH);

BJIa/ICHWE OCHOBHBIMH METOJIaMU HAyYHOTO TO3HAHMS, HCIOIb3yEeMbIX B
OMOJIOTMUECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB (OMHCAHHWE, W3MEpPEHHE,
HaO0JII0ICHHUE, SKCIICPUMEHT);

YMEHHE BBIJCNIATh CYIIECTBEHHbIE NPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
9YKApUOT, OJJHOKJIETOUHBIX 1 MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM YHCIIE OaKTepHid,
rpubOB, pacTEHH, )KUBOTHBIX U YEIIOBEKA, CTPOCHUSI OPraHOB M CHCTEM OPTaHOB
pacTeHMid, )KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEACATEIILHOCTH, MPOTEKAIOIINX B
OpraHM3Max pacT€HUH, )KUBOTHBIX U YEJIOBEKA, OMOJIOrMUECKUX MPOLIECCOB: OOMEHa
BEIIECTB (MeTabOIM3M), MPEBpAIEHUS HSHEPTrUuu, OpOKEHUS, ABTOTPOPHOTO H
reTepoTpoPHOr0 THIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMeToreHes3a, SMOpHOTreHe3a, MOCTIMOPHUOHAIBLHOTO pPAa3BUTHUS, Pa3MHOXKEHUS,
UHAMBUIYaJIbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOT€He3a), B3aUMOJICHCTBUS T'EHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0pa;



YMEHHE YyCTAHABIMBATh B3aMMOCBSI3M MEXIy OpPraHOMIAMHU KIETKH U HX
(GYHKIUSAMH, CTPOCHHEM KIETOK pAa3HBIX TKaHEH W WX (QYHKIHSIMH, MEXKIY
OpraHaMM M CHCTEMaMHU OpPraHOB y pACTEHUM, >KMBOTHBIX M YEJIOBEKAa U UX
(GYHKIUAME, MEX]Ty CACTEMAMH OPIaHOB U UX (PYHKLIMSIMH, MEKy dTallaMu OOMeHa
BEIIIECTB, dTallaMH KJIETOYHOTO IIUKJIA U )KU3HEHHBIX [IUKJIOB OPTaHU3MOB, dTarlaMH
AMOpPHOHAILHOTO Pa3BUTHS, TEHOTHIIOM U (peHOTHNOM, (HeHOTHIOM U (pakTOpamMu
Cpenbl OOUTaHUS;

YMEHHE BBISABIATh OTIMYUTENbHbBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUi, )KMBOTHBIX U YEJIOBEKa;

YMEHUE HCIOIb30BAaTh COOTBETCTBYIOLIME APTYMEHTHI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CUMBOJMKY JJI JTOKa3aTelIbCTBa POACTBA OPraHU3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIII;

YMEHHE peliaTh OMOJOTUYECKUE 33/1a4M, BBISIBIATh IPUUUHHO-CIIE/ICTBEHHBIE
CBSI3M MEX]Iy MCCIIEAYyEMbIMI OMOJIOTHUYECKIUMHE MPOIIECCAMU U SIBJICHHUSIMH, J1€TaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATh JAOOpATOpHbIE M IMpaKTUYECKHE paboThl, COOIIOIATh
mpaBuiIa nmpu padboTe ¢ ydeOHbIM U Ja00paTOPHBIM 000pYA0BaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, TMPOBEPATh UX IKCIEPUMEHTAIHHBIMU
cpeactBamu, (GopMynupys Lelb HWCCIAEAOBAHUS, AHAIW3UPOBATH IOITYYEHHBIE
pE3yNbTaThI U ACTATh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4€OHO-MCCIIENOBATENbCKOM paboTe Mo Ouosnoruu,
HKOJIOTUM U MEJIULIMHE, MPOBOAUMON Ha 0a3e IIKOJBbHBIX HAy4HBIX OOIIECTB, U
nyOJdMYHO  TMPEACTABIATh  TOJYYEHHBIE  PE3yJabTaThl HAa  YUCHHUYECKUX
KOH(epeHIusX;

YMEHHE OIICHHBATh OSTUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBAHUN B
o0acTu OMOJIOTMH U MEIMLMHBI (KIIOHUPOBAaHUE, HCKYCCTBEHHOE OILI0I0TBOPEHHE,
HaIpaBJIEHHOE U3MEHEHUE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPIaHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oymymied mnpodeccHoHaIbHON
JESITEIbHOCTH B OOJACTH OHWOJOTHH, MEIWLMHBI, OMOTEXHOJOTHUH, BETEPHUHAPHH,
CEJIbCKOI0 XO35IMCTBA, MUILEBON MPOMBILIUIEHHOCTH, YIIyOJsTh NMO3HABATENbHBIM
UHTEpEC, HApaBJICHHbI HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Mpodeccuu U
OpOAODKEHHE  OHMOJOrMY4ecKoro o0pa3oBaHUsT B OpraHU3alUsAX  CpPEAHEro
po(heCCHOHATLHOTO U BBICIIIETO 00pa30BaHUSI.

[IpenmeTHBIC pPe3ynbTaThl OCBOCHUS ydeOHOTO Tpeamera «buomorus» B 11
Kjlacce NOJKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTh 3HAaHUM O MecTeé U poJid OHOJOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHpPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYyYHOU
KapTHHBI MUPA, B TIO3HAHWN 3aKOHOB IIPUPOJIBI ¥ PEIIEHUH SKOJIOTHUECKHUX MPOoOIeM
YeJIoBEUeCTBa, A  Takke B PEIIEHMH  BONPOCOB  PalMOHAIBHOIO
IPUPOJIOTIOIB30BaHUS, U B (DOPMHUPOBAHUM LIEHHOCTHOTO OTHOLIEHMSI K MPUPOJE,



OOIIEeCTBY, YEIOBEKY, O BKJIAJEC POCCUHUCKHUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

yMEHHUE BIAJE€Th CHUCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIHOYAECT
onpeielieHus] W TMOHMMAHHE CYIIHOCTH OCHOBOIIOJATAIOMINX OUOJIOTHYECKUX
TEPMHHOB W TOHATHH (BHI, dKOCHCTeMa, Oumocdepa), OHMOIOTHYECKHE TEOPUHU
(aBommonmonHas Teopus Y. JlapBuHa, CHHTETHYECKasT TEOPHS ABOIOINN), YICHUS
(A. H. CeBepuoBa - 0 nyTax U HampaBlieHHsX 3BoJrounu, B.M. BepHanckoro - o
ounocdepe), 3akoHbl (reHernueckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apogsiieBoro cxojactsa K. M. bopa), npaBuna (munumyma FO. JluOuxa,
SKOJIOTMYECKOM MHUpaMUIbl 3HEpPruu), rumnore3nl (rumore3a «vupa PHK» V.
['unbepra);

yMEHHE BIIaJIETh OCHOBHBIMU METOaMH HAYyYHOT'O TTO3HAHUS, UCTIOIb3YEMbIMU
B OHMOJIOTMUECKHX HCCIEAOBAHUSAX J>KUBBIX OOBEKTOB M DKOCHUCTEM (OINHUCAHUE,
U3MEpeHHEe, HAOMIOJCHUE, OJKCIIEPUMEHT), CIOCOO0aMU BBISBICHUS W OICHKH
aHTPOIIOTCHHBIX H3MEHEHU B TPUPO/IE;

YMEHUE BBIICIATh CYIIECTBEHHbIC MPHU3HAKU: BHUIOB, OHOTEOIEHO30B,
IKOCUCTEM M Ouochepsl, CTAOMIM3UPYIOIIETO, JBIKYIIETO M Pa3pbIBAOIIETO
€CTECTBEHHOT O otOopa, AJITONaTPUYECKOTrO " CUMITaTPUIECKOTO
BUI000pa30BaHUs, BIVSHAS IBYDKYIIIMX CHJI DBOJIFOIIMN Ha TEHOMOH/ TOIMYJISINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHWs, YepelOBaHUs HaIpaBICHUI
HBOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABIMBATh B3aUMOCBS3M MEXKIY IMPOIIECCAMH HBOJIOIHUH,
JBIDKYIIAMH CHUJIAMH aHTPOIIOT€HE3a, KOMITOHGHTAMH Pa3IMYHBIX 3KOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHHE  BBISBIATH  OTJIWYUTENBbHBIC  TMPU3HAKKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BUJOB K Cpelle OOuTaHusl, aOMOTHYECKUX U OUOTHYECKHUX
KOMIIOHEHTOB  JKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE HCIIOIh30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIs JIOKa3aTelIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYIIN, B3aUMOCBSA3U OPraHU3MOB U CpPeJlbl OOUTaHUsl, €IMHCTBA
YeJIOBEYECKUX Pac, HEOOXOAMMOCTH COXpaHEHUs MHOT0OOpa3us BUJIOB U 9KOCUCTEM
KaK YCJIOBHS COCYIIIECTBOBAHUS MIPUPOJIBI M YEJIOBEUECTBA;

yMEHHUE peniaTh OWOJIOTHIECKUE 3aa4H, BBISBIATh IPUUNHHO-CIICICTBCHHBIE
CBSI3U MEXK/y UCCIIEIyEMbIMU OMOJIOTMUECKIUMU MPOIIECCAMU U SBJICHUSIMHU, JE1aTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTaTOB;

yMEHHUE BBINOJHATh JabOpaTOpHbIE M MPaKTUYECKHE padoOThl, COONIOAATH
npaBuiIa mpu paboTe ¢ yaeOHBIM U Ja00paTOPHEIM 000PYAO0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OKCIICPUMEHTAIHLHBIMHU
cpenctBamu, (GopMynupys Ielb HCCIACAOBaHUS, AHAIMW3UPOBATH IOJTYUYEHHBIC



PE3yJIbTAThI U JICJIATh BBIBOJIBL;

yMEHHE y4YacTBOBATh B y4EeOHO-HCCICIOBATEIHCKON paboTe 1o Omosoruw,
OKOJIOTUM W MEJIWIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJIMYHO  TMPEACTaBIATh  TOJYYEHHBIC  Pe3yJdbTaThl HAa  YYCHHUYECKUX
KOH(epeHIusIX;

YMEHHE OIICHUBATh THITIOTE3bI U TCOPHUHU O TIPOUCXOKICHUH JKU3HH, YCJIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, IMOCICIACTBUAX W CIOcOo0ax MpeaoTBPAICHUS
rio0aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBIOOp Oymymiel mpodecCHOHaTBHON
JESATSIILHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, TIPUPOIOTIOIH30BAHUS, MEAUIIHHEI,
OMOTCXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHUH, CEIBCKOTO XO3SMCTBA, IHUIICBOU
POMBINUICHHOCTH, YTAYOJsITh IT03HABATEIBHBIM WHTEPEC, HANpaBICHHBIA Ha
OCO3HAaHHBI  BBIOOP  COOTBETCTBYIOIIECH  mpodeccnn W MPOMOIDKEHHE
OHMOJIOTMYECKOT0 O00pa30BaHMS B OPraHHU3AIUsAX CPEIHEro MPOo(ecCHOHATLHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KoJsnuecTBO 4acoB JJIeKTPOHHBIE
(uudgposbie)
HaumeHoBaHuUe pa3/ieioB U TeM
Ne ni/mn Kontpoabnbie | IpakTuueckne | 00pasoBareibHbie
NMPorpamMmbl Bcero
padoThl padoThI pecypchbl
1 buosorus kak Hayka
2 JKuBble cucTEMBI U UX U3yUYEHUE
3 buonorus kineTku 0.5
4 XuMu4ecKasi OpraHu3aius KIeTKU 10
5 Crpoenne u QyHKIUHU KIETKA 8 2
OOMeH BellecTB U NpeBpallleHue S3HEPTUU B
6 KIIETKE ? !
. Hacnencreennas naGopMaIus u peann3aius 9 0.5
e€ B KJIETKe
JKU3HEHHBIN UK KIETKH 6 1
CtpoeHue U QyHKIHH OpraHU3MOB 17 1.5
10 PazmHoOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneruka - Hayka 0 HaCIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buotexHonorus u cHHTETHYECKAsT OUOJIOTHS 4
17 PeszepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KosiuyecTBo 4acoB JJIeKTPOHHbIE
(uudgposbie)
HaunmenoBanue pas3aeinon | TEM
Ne n/m Kontposbubie | IIpakTuyeckue ob0pasoBaTeJbHbIE
NnporpaMmmabl Bcero
padoThI padoThI pecypchl
| 3apokJeHNe W Pa3BUTUE HBOIIOLUOHHBIX] 4
Mpe/ICTaBICHU B OMOJIOTUI
2 Mukpos3BoIOnHs U €€ Pe3yJIbTaThl 14 2
Maxkpo3BoIIOLMS U €€ PE3YIbTaThI 6
[IpoucxoxaeHne u pa3BUTUE >KU3HH HA
4 15 1.5
3emuie
S5 IIpoucxoxaeHre yeaoBeka - aHTPOIOTeHEe3 10 1
DKOJIOTUsl — HayKa 0 B3aMMOOTHOILICHUSIX
6 OPraHU3MOB M HAJJOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpY’Karolleu cpeaou
OpranusMmel 1 cpeia 0OUTaHus 1.5
DKOJIOrUsl BUJOB U HOILYJISIUN 0.5
OKoJoTusi  COOOMIECTB.  DKOJIOTUYCCKUE
9 12 0.5
CHUCTEMBI
10 Buocdepa - rmobanpHas skocucTemMa
11 YenoBek U OKpy:Karolas cpeaa
12 Pe3epBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsnuecTBO 4acon DJIeKTPOHHbIE
nugposeie
Ne Jlara
Tema ypoka Kontposnbnbie | IIpakTnueckue o0pasoBaTe/ibHbIE
n/n Bcero U3y4YeHHs
padoThI padoThI pecypchbl
buonorus kak KOMIUJIEKCHAs HayKa U Kak i 0 0
4acTh COBPEMEHHOT0 00IIecTBa 01.09.2023
JKuBble cucTeMbl U UX CBOWMCTBA 1 0 0
05.09.2023
YpoBHEBast OpraHU3aLusl KUBBIX CHCTEM 1 0 0
07.09.2023
Hctopust OTKpBITHS U U3YUEHUS KIETKH. . 0 0
Krnerounas Teopus 08.09.2023
Meroasl MOJNIEKYJISIPHON U KJIETOYHON
o6uonoruu. [Ipaktuyeckas pabora
«3ydyeHune MeToI0B KJIIETOYHOU OMOJIOTHHI 1 0 0.5 12.09.2023
(xpomatorpadus, anexTpodopes,
muddepeHnnanbsHOe HeHTpUPyrupoBaHue,
[I1IP)»
XUMHYECKUI COCTAB KIIETKU 1 0 0
14.09.2023
MunepanbHbIe BEIECTBA KIETKH, UX i 0 0
Ouosorudeckas poib 18.09.2023
Oprannyeckre BeNecTBa KIeTKH — ONKH.
JlaboparopHas pabota «OOHapyx)eHue 1 0 0.5
0ENIKOB C TOMOIIIbIO KAY€CTBEHHBIX 19.09.2023




pEAKLIHIN

CgoiicTBa, K1accupukanys u QyHKIIHNA

9 0
OenKoB 21.09.2023
10 Oprannueckue BenlecTBa KJIETKH — 0
YIJIEBO/IBI 22.09.2023
11 Oprannydeckue BEIecTBa KJICTKA — JIUITHIbL 0
26.09.2023
Hyxnennossie kucnorsl. JIHK n PHK.
12 JlabopaTtopHas pabora «lcciaenoBanue 0.5 78.09.2023
HYKJIEUHOBBIX KUCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3IuYHbIX OPraHU3MOBY»
13 Crtpoenue u pynkuun ATO. [Ipyrue 0
nykieosunrpudocharsr (HTD) 29.09.2023
14 CexBenupoBanue JIHK. Merosibl reHOMUKH, 0
TPAHCKPUIITOMHUKH, IPOTCOMUKHU 03.10.2023
15 Mertomapl CTpYKTYypHOM OHOIOTUN 0
PYRIYP 05.10.2023
16 Tunel knetok. [IpokapuoTnueckas KiieTka 0
06.10.2023
Crpoenue 3yKapuOTUYECKON KIIETKH.
17 [IpakTuueckas pabora «3yueHue cBOUCTB 0.5
KJICTOYHOU MEeMOpaHbI» 10.10.2023
18 [ToBepxHOCTHBIN ammapar KIETKH 0
12.10.2023
OnHoMeMOpaHHbIE OPTaHOUIbI KIIETKH.
19 [IpakTuyeckas padora «13yueHnue 0.5
JBUKEHUS LIUTOIIA3MbL B PACTUTENbHBIX 13.10.2023




KIJIICTKax»

20

[TosryaBTOHOMHBIE OPTaHOU BT KIICTKU:
MUTOXOHJIPHH, TIacTUIbL. JlabopaTopHas
pabota «/ccnenoBanue miIa3Moan3a u
JIeTIa3MOJIN3a B PACTUTEIIBHBIX KJIETKAX)

0.5

17.10.2023

21

HeMeM6paHHHe OpraHouibl KJICTKHU

19.10.2023

22

Crpoenrne U QyHKIUH SIpa

20.10.2023

23

CpaBHI/ITCHBHaFI XapPaKTCPUCTHKA KJICTOK
aykapuot. Jlaboparopuas pabora
«M3ydyeHune CTpoeHus KJIETOK pa3InyHbIX
OPTaHU3MOBY»

0.5

24.10.2023

24

AccuMWISILIMS U JUCCUMMJIISALIUS — JIBE
CTOpOHBI MeTabosm3Ma. Turel oOMeHa

BemecTB. JlabopaTopHas pabora «3yuenue

KaTaJIUTHYECKON aKTUBHOCTU (hEPMEHTOB
(Ha mpuMepe aMuIIa3bl WK KaTaaasbl)»

26.10.2023

25

DepMEHTATUBHBIN XapaKTep peakui
KJIeTOYHOTO MeTabonm3ma. Jlaboparoprast
pabota «M3y4ueHue pepMEeHTaTUBHOTO
pacuienieHus NepoKcuia BoJopoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)»

0.5

27.10.2023

26

benku-akTuBaTOpHI ¥ OCIKU-UHTUOUTOPHI

09.11.2023

27

ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

10.11.2023




28 ®oTocuHTE3 0
14.11.2023
XemocuHTe3. JJaboparopHas paboTa
29 «CpaBHeHHe Mpo1eccoB POTOCHUHTE3A U 0.5
XEMOCHHTE3a» 16.11.2023
AHa’poOHbIe OpraHu3Mbl. Buabl OposkeHus.
30 Jlaboparopnas pabota «CpaBHeHUE 0 17.11.2023
MIPOLIECCOB OPOKEHUS U JBIXaAHHS
51 AdpoOHBIE OPTaHU3MBI. DTaIlbl 0
SHEPreTUYecKoro oOMeHa 21.11.2023
DHeprusi MEMOPaHHOTO TPATUCHTA
32 npoTtoHoB. CunTe3 AT®: pabora mpoTOHHOMH 0
AT®-cunTassl 23.11.2023
33 Peakuyu MaTpuuHOro CUHTE3a 0
24.11.2023
34 Tpauckpunuus — MatpuuHbiii cuate3 PHK 0
28.11.2023
35 Tpancnsuus u e€ sTarbl 0
30.11.2023
26 Komupoanue amunokucnot. Ponb pubocom 0
B OuocuHTe3e Oenka 01.12.2023
- Opranuzanys reHomMa y mpoKapuor u 0
OyKapuor 05.12.2023
28 MonexymsipHbIe MEXaHU3MBbI SKCIIPECCHH 0
TCHOB y JyKapHoT 07.12.2023
Bupycsl — BHekIIeTOUHbIE (HOPMBI KU3HH U
39 by dop 0.5

00IUraTHEBIE ImapasuThl. HpaKTI/I‘IeCKaﬂ

08.12.2023




pabota «Co3iaHue MOJIeNnH BUPyCca»

BupycHsble 3a00s1eBaHNs Y€IIOBEKA,

40 y 0
KUBOTHBIX, PACTCHUI 12.12.2023
41 HanotexHomoruu B OMOJIOTUN U MEIUITTHE 0
14.12.2023
42 JKU3HEHHBIN UK KJIETKU 0
15.12.2023
43 Matpuunslii cunte3 JJTHK 0
19.12.2023
Xpomocomsl. JTaboparopHas paboTa
44 «M3yueHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOIIpenaparax» 21.12.2023
45 JleneHnue KJIETKM — MHTO3 0
22.12.2023
Tuns! kneTok. KapuokuHes U IUTOKUHES.
46 JlaGopaTtopHnas pabora «Habmronenue 0.5 26.12.2023
MUTO3a B KJIETKaX KOHYMKA KOpeIKa JTyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»
47 Peryssiius »)KM3HEHHOIO IUKIIA KJIETOK 0
28.12.2023
48 OpranusM Kak €IMHOE 11eJI0e 0
29.12.2023
n Tkanu pacrenuii. JlJaboparopnas pabora 0.5
«M3ydyeHne TKaHel pacTeHUI» ' 11.01.2024
TkaHU )KMBOTHBIX M YEJIOBEKA.
50 JlaboparopHas pabota «/3ydyenue Tkanen 0.5
KUBOTHBIX)» 12.01.2024
51 Opranel. CucTEMBI OPraHoB. 0.5




JlabopaTtopHast pabota «3yuenue opranon
[[BETKOBOTO PACTCHHS)

16.01.2024

52 Ormopa Tena opraHu3MOB
18.01.2024
53 JIBU>KEeHHE OPraHnu3MoB
19.01.2024
54 [Iutanue oprann3MoB
23.01.2024
55 [InTanne NO3BOHOYHBIX KUBOTHBIX.
[InmeBapurenbHas cucreMa 4eaoBeKa 25.01.2024
56 JIpIxaHue opraHu3MoB
26.01.2024
57 JIpIxaHue M03BOHOYHBIX )KMBOTHBIX U
ICJI0BCKA 30.01.2024
58 TpaHcnopT BelIEeCTB y OPraHu3MOB
01.02.2024
5o KpoBenocHas cucrema mo3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA 02.02.2024
60 Boiaenenue y opranusmMos
06.02.2024
61 3amuTa y OpraHu3MoB
08.02.2024
62 NMmyHHas cuctema dyenoBeka
09.02.2024
63 Pa3npaxumocTs 1 peryssiuys y OpraHu3MoB
13.02.2024
64 I'ymopanbHas perymisuus U S9HIOKpUHHAsA

CHUCTEMaA XHMBOTHBIX M YCJIOBCKA

15.02.2024




65 DOopMBI pa3MHOKEHHUS OPraHU3MOB 0
16.02.2024
66 [TonoBoe pazmHOX)eHUE 0
20.02.2024
67 Meiios 0
22.02.2024
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JJabopaTopHas pabota 0.5 702,204
«/3ydyeHune CTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIpEIapaTax»
69 NunuBuayanbHOE pa3BUTHE OPraHU3MOB 0
— OHTOICHC3 29.02.2024
0 3akyaJKa OpraHOB U TKaHEU U3 0
3apO/IBIIIEBHIX TUCTKOB 01.03.2024
PocTt u pa3Butue )XMBOTHBIX.
JlaboparopHas paboTa «BblsBieHue
71 . 0.5 05.03.2024
MPU3HAKOB CXO/ICTBA 3apObIIIeH
MTO3BOHOYHBIX YKHBOTHBIX)
Pa3smHOXeHue U pa3BUTHE PACTEHUM.
72 JlaboparopHas paboTta «CTpoeHHE OPraHOB 0.5
Pa3MHOXKEHHUS BBICIIUX PACTCHHID) 07.03.2024
. Hcropus cTaHOBIEHUS U Pa3BUTHUS T€HETUKU 0
KaK HayKu 12.03.2024
OCHOBHBIE IOHATHUSL U CUMBOJIbI T€HETUKH.
74 JlaGopaTtopHnas pabora «JIpo3zodwuia kak 0.5
00BEKT TeHETUYECKUX HUCCIIEIOBAaHUIN 14.03.2024
N 3aKOHOMEPHOCTH HACJIEI0BaHUS IIPU3HAKOB. 0.5

MonorubpuaHoe

15.03.2024




ckpemuBanue. [Ipaktuueckas padbota
"H3yueHne pe3ynbTaToB MOHOTHOPUHOTO
CKpELIMBaHuA y Jpo30Quisr"

I_[I/ITOJ'IOI‘I/I‘IGCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOI‘O

76 0
CKpCIUBAHUA 19.03.2024
77 AHanu3upylolee CKpeluuBaHue. 0
Henonnoe nomunupoBanue 21.03.2024
JurulpunHoe cKperBaHue.
73 [IpakTuyeckas padora «13yuenue 0.5 02.04.2004
pe3ynbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y
JPpO30(HITBD)
9 HuTronoruyeckue OCHOBBI JUTHOPUTHOTO 0
CKpELIMBAHUS 04.04.2024
80 CleruieHHOe HACJIeI0BaHKE MPU3HAKOB 0
05.04.2024
81 XpoMOCOMHasi TEOpHSl HACIEICTBEHHOCTH 0
09.04.2024
82 I'eneruka nmomna 0
11.04.2024
83 I'enoTumn kak nenocTHas cucrema 0
12.04.2024
g4 I'eneTndecknii KOHTPOJIb Pa3BUTHUSA 0
pacTeHui, )KUBOTHBIX U YeJIOBEKa 16.04.2024
g5 M3meHunBOCTh TPU3HAKOB. Bribl 0
U3MEHYUBOCTH 18.04.2024
86 MoaudukarmoHHas ”3MEHUYNBOCTh 0
19.04.2024
87 BapuanunoHHslii ps v BapralidoHHast 0.5




KpuBas. JJaboparopnas padota
«HccnenoBanne 3aKOHOMEPHOCTEN
MOTU(DUKAITMOHHOW U3MEHUNBOCTH.
ITocTpoenne BapualMOHHOTO psifia U
BapUAIIMOHHON KPUBOII»

23.04.2024

88

I'enoTunnaeckass U3MEHUYMBOCTE.
KomMOunaTtuBHast U3MEHYHUBOCTE

25.04.2024

89

MyTtanunoHHas U3MEHYUBOCTb.
[Ipaktnyeckass pabora  «Myramuu |
TPO30(HUITBI (ma TOTOBBIX
MHKpOIpenapaTax)»

0.5

26.04.2024

90

3aKOHOMEPHOCTH MYTal[MOHHOIO IIpoLiecca.
OnureHeTuKa 1 SIUreHOMHUKA

30.04.2024

91

I'eneruka yenoseka. [IpakTudeckas pabora
«CocTaBieHue 1 aHAIU3 POJIOCIOBHOIN

0.5

02.05.2024

92

MerTtoasl MEAUIIMHCKON T€HETUKHU

03.05.2024

93

3Ha‘~I€HI/Ie MGHHHHHCKOﬁ TCHCTHUKU B
HpeI[OTBpaIIIGHI/H/I " JICUCHHUHU T'CHCTHUUYCCKUX|
3200J1€BaHNI YETIOBEKA

07.05.2024

04

OcHOBHBIE TTOHATHUS CEJICKIIHH.
JlabopaTtopHast padora «3yuenue coptoB
KYJbTYPHBIX PACTEHUIN U MMOPOJ JTOMAIIHUX
JKHUBOTHBIX»

0.5

10.05.2024

95

MeTto/1bl CENeKIINOHHON pabOThI.
JlabopaTtopHast paborta «3yuenne MeTo10B
CEJIEKLIUH PACTCHUIN»

0.5

14.05.2024

96

I[OCTI/I)KGHI/IH CCIICKII N paCTeHI/Iﬁ n




#KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTeHUI»

16.05.2024

CoxpaHeHHe, N3YUCHHUC U UCIIOJIb30BAHUC

97 1 0

TEHETUYECKUX PECYPCOB 17.05.2024
buoTtexHonorus kak Hayka U OTpacib

98 npousBojacTBa. [IpakTuyeckas pabora 1 0.5
«M3yueHne 00bEKTOB OMOTEXHOJIOTHI 21.05.2024

09 OCHOBHBIE HAIIPABJICHUS] CAHTETUYECKOM . 0
Guonornu 23.05.2024

100 XPpOMOCOMHAsI ¥ T€HHasl NHKEHEpUs 1 0
24.05.2024

101 Menuuunckue OMOTEXHOJIOTHHI 1 0
28.05.2024

102 PesepBHsiit ypok. [ToBTOpenue, 06001meHue, i 0
cucTeMaTu3aIus 3HaHU I 30.05.2024

OBUIEE KOJIMYECTBO YACOB I10
102 13.5

[TPOT'PAMME




11 KJIACC

Koaun4vecTBo 4acoB DJIeKTPOHHbIE
nugposeie
Ne HMara
Tema ypoka Konrpoububie | IlpakTHyeckue o0pasoBaTe/ibHbIE
n/n Bcero H3Y4YeHU S
padoThI padoThI pecypchl
1 OBommononHas reopus Y. Jlapsuna 1 0 0
01.09.2023
: JIBUKyIIIME CUITBI HBOJIIOIIMH BUIOB 110 Y. ) 0 0
HapBuny 05.09.2023
) Bopr0a 3a cymecTBoBaHnE, €CTECTBEHHBIN 1 . 0 0
HICKYCCTBEHHBIH 0TOOD 06.09.2023
4 DOopMHUPOBAHHUE CUHTETUYECKONW TEOPUU ! 0 0
9BOJIIOIHA 08.09.2023
s DTalbl SBOMIOIMOHHOTO MpoIiecca: ) 0 0
MUKPOIBOIIOIUS 1 MAKPOIBOIIOLIHS 12.09.2023
. [onmynsus — snemMeHTapHas €IMHULA { 0 0
SBOJIIOLINH 13.09.2023
3aKOH reHeTUYECKOro paBHOBecus Jx.
Xapau, B. Baiinb6epra. JJabopaTtopHas
7 P P paTOP 1 0 0.5 19.09.2023
pabota «BplIsBIeHUE H3MEHYHBOCTH Y
oco0eil 0AHOTro BUIa»
8 DOnemMeHTapHbIe (HAKTOPHI IBOIIOLINUN 1 0 0
20.09.2023
5 D¢ dexrt ocnoparens. dpdexr . 0 0
OyTBUIOYHOT'O FOPJIBIIIKA 22.09.2023
10 Murpanuu. M3onsmuu nomynsuui: ! 0 0
reorpaduyeckas, OMonoruyecKas 26.09.2023




EctectBeHHbII 0TOOP — HAMPaBIISIOIIHIA

1 dakTop 3BOIOLUN 0 27.09.2023
12 [TonoBoii oT60p 0
29.09.2023
[IpucnocoOaeHHOCTh OPraHU3MOB Kak
13 pe3yapTaT MUKpOdBoJtouH. JlaboparopHas 0.5 03.10.2023
pabota «M3ydyenne apomop}o30B u
MJIM0AJAINTALIMI Y PACTCHUIN U dKUBOTHBIX)»
[Ipumeps! npucnocobieHuit y OpraHu3MoB:
Mophonoruueckue, GU3n0IOrHIECcKue,
14 OMOXMMHYECKHE, TTOBEIEHYECKHE. 0.5 04.10.2023
JlabopaTtopnas padora «IIpucnocobnenus
OpPTraHU3MOB U UX OTHOCHUTEIIbHAS
1EJIECO00PA3HOCTHY
Bun, ero kputepuu u CTpyKTYypa.
15 JlabopaTtopHast pabora «CpaBHEHHE BUIOB 0.5
110 MOP(OJOTHIECKOMY KPHTEPHIO) 06.10.2023
o CTpyKTypa Busa 0 10.10.2023
Bunoo6pa3oBanue kak pe3ynbTar
17 MUKPO3BOTIOLINHI 0 11.10.2023
18 CBs13b MUKPO3BOJIIOLUY U SITUAEMHOIOT MU 0
13.10.2023
Maxpoasontouus. [laneontonornueckue
19 METO/IbI U3YYEHUS IBOIIOIHN 0 17.10.2023
b0 Buoreorpaduyeckre MEeTOAbI H3yUCHHUS 0

3BOJIFOIIMH

18.10.2023




OMOpPHOIOTHYECKHE U

21 CPaBHUTEILHOMOP(OTOTUUECKHE METOIbI 0
U3YYEHHUS IBOJIIOLUU 20.10.2023
MornekynsipHO-TeHETHUECKUE,
22 OMOXMMHYECKHE U MaTeMaTHYeCKHe 0
METO/IbI U3YYCHHSI IBOTIOIUU 24.10.2023
23 OO6111e 3aKOHOMEPHOCTH 3BOJIOLIUH 0
25.10.2023
b4 AJlanTuBHAs pagualus. 0
HepaBHOMEpPHOCTH TEMIIOB IBOJIIOIIUU 27.10.2023
s HayuHble runoTe3bl MpoucXoxKACHUS )KU3HY] 0
Ha 3emiie 10.11.2023
b6 JloHay4HbIe IPEACTABICHUS O 3apOKICHUU 0
KHU3HHA 14.11.2023
by OCHOBHBIE TaIbl HEOPTaHUYECKON 0
SBOJIIOLINH 15.11.2023
28 ['unoressl 3apoKaeHUS KU3HA 0
17.11.2023
Ucropus 3emiu 1 MeTOBI €€ U3ydeHUS.
ho JlaboparopHnas pabota «3yuenue u 0.5 1112023
OTHMCAaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpraHU3MOB)
20 HavanbHble 3Tansl opraHu4eckon 0
9BOJIIOLHUH 22.11.2023
31 OBOJIONHUS YYKAPHUOT 0
VAP 24.11.2023
OCHOBHBIE 3TaIlbl BOJTIOIUU
32 0.5

PaCTUTCIILHOI'O MHpPA. HpaKTI/I‘-IeCKaSI

28.11.2023




pabota «M3yuenue ocobeHHOCTEH CTPOCHNUS
pacTeHui pa3HbIX OTAEIOBY

OCHOBHBIE 3TaNbl 3BOJIFOIIMH > XUBOTHOI'O

33 0
Mupa 29.11.2023
OBosronus )KUBOTHBIX. [IpakTuueckas
34 pabota «/3yueHrue 0cOOEHHOCTEH CTPOCHUS] 0.5
MO3BOHOYHBIX JKUBOTHBIX) 01.12.2023
» Pa3BuTHe xu3HM Ha 3eMIie 110 3paM U 0
nepuogam 22.11.2023
MaccoBble BEIMHPAHUSI — IKOJIOTUYECKUE
36 KPHU3UCHI MPOLLIOTO 0 24.11.2023
CoBpeMEHHbIN IKOJIOTUYECKUN KPU3UC, €T
37 0COOEHHOCTH 0 28.11.2023
i CoBpeMeHHast CHCTEMa OPTaHUIECKOTO 0
IIPOHLIOTO 29.11.2023
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
39 OpraHu3MoB 0 01.12.2023
40 AHTpOII0JIOTHSI — HayKa O YEJIOBEKE 0
05.12.2023
PazButne npeacrasineHuit o
4 MPOMCXOXKICHUH YEIIOBEKA 0 06.12.2023
MecTo yenoBeka B CUCTEME OPraHUYECKOTIO
42 mupa. JlaboparopHnas padora «/3yuenue 0.5 08.12.2023
0COOCHHOCTEH CTPOCHHUS CKETIeTa YeloBeKa,
CBSI3aHHBIX C TPSIMOXOKICHUEMY
43 JIB>KyIIME CUIIBI aHTPOIIOTeHE3a 0

12.12.2023




CooTHollleHHEe ONOJOTHYECKUX U

44 COLIMATILHBIX (hPaKTOPOB B AHTPOTIOTCHE3E 0 13.12.2023
45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a 0
15.12.2023
46 [Tasnieorenernka u najeoreHOMMUKA 0
19.12.2023
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa 0
20.12.2023
Yenoseueckue pachl. [IpakTuueckas padbora
48 «3ydyeHne 3K0JI0rM4eCcKuX alarTauui 0.5
YEJIOBEKa» 22.12.2023
MexaucuuIimHapHbie METO/bl
0 aHTPOIOJIOrnH 0 26.12.2023
50 3apoxAeHUE U pa3BUTUE IKOJIOTUU 0
27.12.2023
Mertonst skonorun. Jlaboparopuas pabota
51 «3ydyeHne MeTo10B FKOJIOTUYECKUX 0.5
U CCIIEI0BAHUI 29.12.2023
3HavYeHHE FKOJOTMUECKUX 3HAHUU i
2 HCIOBCKa 0 09.01.2024
53 Dkonorudeckue GpakTopsl 0
10.01.2024
Abuotuyeckue pakropbl. CBET Kak
54 9KOJIOTHYECKUN (HaKTop. JIa6opaTopHau1;1 0.5 12.01.2004
pabota «BrIsiBIeHHE TpUCTIOCOOIECHUI
OpPTaHU3MOB K BIIUSIHUIO CBETa
ss Abuotnueckue pakropsl. Temneparypa Kak 0.5

9KOJIOTHUECKUN (HakTop.

16.01.2024




JlabopaTtopHas pabota «BrisiBieHHE
MIPUCIIOCOOJICHUI OPTaHU3MOB K BITHSTHHEO
TEMIEPATYPBD)

AbuoTtnueckue pakropsl. BraxxHocTh Kak
sKosorudeckuii paxrop. JlaboparopHas

56 0.5 17.01.2024
paboTta «AHaTOMHYECKHE OCOOCHHOCTH
pACTCHHIA U3 PA3HBIX MECT OOUTAHUS
57 Cpenpbl oOuTaHUs OPraHu3MOB 0
19.01.2024
58 buonornueckue puTMbl 0
23.01.2024
59 XKuznennsie popMbI OpraHU3MOB 0
24.01.2024
60 BuoTtnueckue dakropsr 0
26.01.2024
3HaueHne OMOTHUYECKUX B3aUMOIEHCTBUI
61 JUIS CYyIIECTBOBAHUSA OPTaHU3MOB B Cpelie 0
obuTaHus 30.01.2024
OCHOBHBIE TIOKA3aTENU NOMYJISLNHN:
62 YHUCJIEHHOCTb, IIIOTHOCTh, BO3pACTHAS U 0
I10JI0Basl CTPYKTypa 31.01.2024
OCHOBHBIE TIOKA3aTENU NOMYJISLNHN:
63 POXKAAEMOCTD, IIPUPOCT, TEMII POCTA, 0
CMEpPTHOCTh, MUTpAIlUU 02.02.2024
64 DKOJIOrHYeCcKas CTPYKTypa IOMYISIUN 0
PYIIyP 7 06.02.2024
65 JvHamuKka nonyssnuu u €€ peryJisinus 0

07.02.2024




KpI/IBLIe pPOCTa YUCJICHHOCTHU IOITYJIAINH.

66 0
KpuBbie BEDKUBaHUS 09.02.2024
7 DKOJOTUYECKHE XapaKTEPUCTUKU 0
HOIYJISILIUK 13.02.2024
DKkonoruyeckas HUIIA BUA.
68 JlaboparopHas pabdota «lIpucnoco6nenus 0.5
CEeMSH PaCTECHUM K PACCEICHUIO» 14.02.2024
69 Bupa kak cucrema nomyssiuit 0
16.02.2024
-0 3aKOHOMEPHOCTH MOBEACHHS U MUTpALIUi 0
AKHUBOTHBIX 20.02.2024
71 Coo011ecTBO OpraHu3MoB — OHOIICHO3 0
21.02.2024
72 DKOocHCTEMA KaK OTKpbITasi CUCTEMA 0
27.02.2024
3 KpyroBopot BemiecTB ¥ MOTOK SHEPTUU B 0
SKOCHCTCMC 28.02.2024
74 OCHOBHBIE TTOKA3aTENN YKOCUCTEMBI 0
01.03.2024
75 DKOJOTUYECKUE MUPAMUJIBI 0
05.03.2024
76 N3menenust cooO1ecTB — CYKIIECCHH 0
06.03.2024
i [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI 0
03€ep M peK. DKOCUCTEMbI MOpEH U OKEaHOB 12.03.2024
- [Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 0
TYH]IP, JIECOB, CTEMEH, MyCThHIHb 13.03.2024
79 AHTpPOTIOTEHHBIE YKOCUCTEMBI 0




15.03.2024

80 Ypboskocuctemsl. [Ipaktudeckas padora 0.5
«V3ydeHne u onrcaHue ypoOIKOCUCTEMBD» 19.03.2024
3aKOHOMEPHOCTH POPMHUPOBAHUS
81 OCHOBHBIX B3aMMO/JICHCTBUI OPTaHU3MOB B 0
JKOCUCTEMAX 20.03.2024
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHUN
%) Pa3HBIX TUTIOB HAa CyOOpraHU3MEHHOM, 0 21.03.2004
OpPTaHU3MEHHOM, TIOIYJISIIHOHHOM U
9KOCHCTEMHOM YPOBHSIX
83 buocdepa — obmierranerapHas 00009Ka 0
3emun 02.04.2024
84 Yuenne B. U. Bepranuckoro o 6uocdepe 0
03.04.2024
a5 3aKOHOMEPHOCTHU CYILLECTBOBaHUS 0
Guocheps 05.04.2024
KpyroBopoTst BEIIECCTB u
86 OMOreOXMMHYECKHE LIUKIIBI 0 09.04.2024
87 3oHanbHOCTH OHOCchepsl. OCHOBHBIE OMOMBI 0
Cymu 10.04.2024
88 YcroituuBocTh Ouochepsr 0
12.04.2024
89 DKOJIOTUYECKUE KPU3HUCHI U UX TIPUYUHBI 0
16.04.2024
90 BosneiicTBue yenoBeka Ha Ouocdepy 0
17.04.2024
91 AHTpPOIIOr€HHOE BO3JIEHCTBUE HA 0




PaCTUTEIIbHBIN U )KUBOTHBIA MU

19.04.2024

92 Oxpana npupobl 1 0 23040004
53 OCHOBHBIC TIPUHIIHITBI YCTOHYNBOTO . 0
pa3BUTHS YEIIOBEUECTBA U MIPUPOJIBI 24.04.2024
ParnmonanbHOE IPUPOIOTIONB30BAHIE U
94 COXpaHECHHE OMOJIOTHYECKOTO Pa3HOOOpa3Hs 1 0
3emun 26.04.2024
05 Oo6o06meHne o Teme «MUKPOIBOIIOIUS U . 0
€€ pe3ynbTaThb» 30.04.2024
06 O06006menne o Teme «MaKpOIBOIIOLUS U . 0
e€ pe3ysIbTaTh» 03.05.2024
- Oo6o06menue no Teme «IIpoucxoxaeHue u . 0
pa3BUTHE KU3HHU HA 3eMIIe» 07.05.2024
03 Oo6o06menue o Teme «IIpoucxoxeHue . 0
YeJIoBeKa - aHTPOIIOTCHE3)» 08.05.2024
59 O06o6mIeHne o TeMe «IKOJIOTHS - HayKa O { 0
B3aMMOOTHOIICHHUSX OPTaHU3MOBY 10.05.2024
100 Oo6o6meHne o Teme «OpraHu3Mel U cpejia . .
obuTaHus» 14.05.2024
101 06061ueH1/fe 10 TeMe «DKOJIOTHSI BUJIOB U . 0
HOITyJIALI 15.05.2024
102 O6061mmenue o Teme «buocdepa - ! 0
riao6anbHas S3KOCUCTEMA» 17.05.2024
OBUIEE KOJIMYECTBO YACOB I10 102 85

[TPOT'PAMME




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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