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HOACHUTEJIBHAA 3AIINCKA

[Tpu pazpaboTke mporpaMMbl MO OHUOJIOTHH TEOPETHUECKYI0 OCHOBY JUIsl ONPEAEICHUs MOAX0J0B K
(opMUPOBAHHIO COJEPIKAHUS YUeOHOTO mpenmeTa «bronorus) COCTaBHIN: KOHIETITyalbHbIE MOJIOKCHHS
®I'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH, COJAEpXKaHUs, Pe3ylbTaToB OOydyeHUs U TpeOOBaHMU K
YPOBHIO TIOATOTOBKH BBITYCKHHKOB, MOJOXEHHsS 00 OOmUX IEeNsiX W MPUHLIUINAX, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHUCTEMbI cpeaHero oodmiero oOpaszoBanusi B Poccuiickoit denepannu, a Takxke
MOJIOKEHHUsT O crenuduke Ononoruu, €€ 3HAYeHWH B IMO3HAHWM JKMBOM MPHUPOIBI M 00eCHeYeHHH
CYIIECTBOBAHMS UeJIOBeUecKOro obmiecTBa. COrilacHO Ha3BaHHBIM MOJIOKEHHSAM, OTIPE/IEICHBl OCHOBHBIC
(GYHKIMU TIPOTPaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[Iporpamma o 6uonoruu TaéT NpeaCcTaBICHUE O LEsIX, 00 00mel cTpaTerun 00y4YeHUs, BOCTUTAHHS
U Pa3BUTUS OOYYAIOUIMXCS CpeAcTBaMu ydeOHoro mnpenmera «buojorus», ompenensier o00s3aTelbHOE
MPEeIMETHOE COJAEpIKaHUE, €ro CTPYKTYpY, paclpejiefieHHe IO pas3ieiaM H TeMaM, PEKOMEHIyeMYIO
MOCIIEIOBATEIILHOCTh M3YUEHUSI y4eOHOTO Marepuana ¢ yd€TOM MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTUKH 00pa30BaTEILHOTO MPOIIECcCca, BO3PACTHBIX 0COOCHHOCTEH 00yJaronnuXxcsl.

B mporpamme 1o OHONOTHM TakKe YYUTHIBAIOTCS TpeOOBaHWS K IIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM W TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (OPMHPOBAHWH OCHOBHBIX BHJIOB YUEOHO-
MMO3HABATEIPHOW  JCSATEIHHOCTH/YIEOHBIX  JNEHCTBHM  OOYYarONIUXCS IO OCBOCHUIO  COJACPIKAHUS
O61o0rN4Yeckoro oopazoBaHusl.

B nporpamme mno Ouwosornun (10-11 knaccel, 06a30BbIi  ypOBEHb) peaal30BaH MPUHIUI
MIPEEMCTBEHHOCTH B M3YYEHHH OHOJIOTHH, Onaromaps 4eMy B HEW MPOCMATPHUBACTCS HANPaBICHHOCTH Ha
pa3BUTHE 3HAHWI, CBS3aHHBIX C (OPMHPOBAHHWEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IEHHOCTHBIX
OpUEHTAIM JMYHOCTH, SKOJOTMYECKOTO MBILIUICHUS, MPEICTaBIEHUH O 3J0pOBOM 00pasze >KU3HU U
OCpe)XHBIM OTHOIICHHEM K OKpyXKawiied npupogHoit cpeme. [losTomy Hapsay ¢ U3ydeHUEM
001eOMOIOTHUECKUX TEOPHii, a TakKe 3HAHUI O CTPOEHUH JKUBBIX CHCTEM DPAa3HOTO paHra M CYUIHOCTH
OCHOBHBIX IPOTEKAIOLIUX B HUX MPOIECCOB B MPOTrpaMMe M0 OUOJIOTHH YIeJI€HO BHUMAHUE UCTIOIb30BaHUIO
MOJIyYEHHBIX 3HAHUN B TOBCETHEBHOM JKM3HU JJIsi pELICHUS MPUKIAJAHBIX 3aJady, B TOM YHCIE:
MpOoQUIAKTUKH HACIEACTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEAUKO-TEHETHYECKOTO KOHCYIbTHUPOBAHUSA,
000CHOBAaHUS SKOJOTMUYECKU I€1ecO00pa3HOro MOBEIACHUSI B OKPYXKAlOIIeH MNPUPOAHON cpene, aHaiu3a
BIIUSIHUSL XO3SIMCTBEHHON JIEATEIHHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOTHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
VYcueHnne BHUMaHUS K MPUKIAAHON HAMpaBICHHOCTH yueOHoro mpeamera «buosorus» mnpoauKTOBaHO
HEOOXOIUMOCTBIO O00€cleYeHHs] YCIOBUM ISl pEIIeHUs OJHOW U3 aKTyalbHBIX 3a/lad LIKOJIBHOTO
Oouosoruueckoro oOpa3oBaHUs, KOTopas mpenmnojaraet (GopMUpOBaHHE Yy OOydarolUXCA CIOCOOHOCTH
aIalITUPOBATHCS K U3MEHEHHSIM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHE cpenHero o0mero oOpa3oBaHus 3aHUMAEeT BaxxHoe MecTto. OHa obecrieunBaeT
dbopMupoBaHre y 0O0ydYaroIIMUXCsl MPEICTaBICHUM O HAy4YHOW KapTUHE MHpa, pacuiupseT U o0oOmaer
3HAHUS O KUBOU MpUpPOJE, €€ OTIIMUUTENbHBIX IPU3HAKAX — YPOBHEBOI OpraHuU3aliy U 3BOJIOLUH, CO3/1aET
yCIOBUSL JJIs: TO3HAHUS 3aKOHOB JKUBOW MPUPOJbI, (GopMUpOBaHUS (PYHKIIMOHATBLHOW T'PaMOTHOCTH,
HaBBIKOB 37I0pOBOTr0 U 0e30macHOro o0pasa >KU3HHU, SKOJOTMYECKOTO MBIIIICHHUS, IEHHOCTHOTO OTHOLICHMS
K KUBOH IPUPOJIE U YEIOBEKY.

Bonpiioe 3HaueHne OHOJOTHS MMEET Tak)Ke JUISl PELICHUS BOCHUTATENBHBIX W Pa3BHBAIONIMX 3a/1a4
cpeaHero obmiero oOpazoBaHMs, colManu3anuu oOywaromuxcsa. M3ydenue Ouonoruu oOecrneynBaeT
ycnoBust g (pOpMHpPOBAHUS MHTEIUIEKTYAIbHBIX, KOMMYHHUKAIIMOHHBIX U WH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYIBTYpHI, CIIOCOOCTBYET MHTETpallid OWOJOTHYECKUX 3HAHUI C NpEeACTaBICHUSAMH U3
JIpYruX y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3WKH, XUMHH U Treorpaduu. Ha3BaHHBIE MOJIOKEHUS O
npeJHa3sHauYeHUH YydeOHOro mnpenmera «buosorus» COCTaBUIM OCHOBY Ul OIpeleNieHHs] MOJXOJI0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPIKaHUs, MIPEJCTABICHHOTO B IpOrpamMme 1o OHOJIOTHH.

OT10op conepxanus yuyeOHOro npeamera «buosiorus» Ha 6a30BOM ypOBHE OCYIIECTBJIEH C MO3UIMNA
KyJIBTYpOCOOOPa3HOTO IMOJAX0Ma, B COOTBETCTBUH C KOTOPHIM OOydaromuecs IOJDKHBI OCBOUTH 3HAHUS H



yMEHUS, 3HauuMble s (opMHpOBaHMSA OOIIEH KyJAbTYPHI, OIpPECNSIONINE aJCKBaTHOE IOBEICHHE
YeJloBeKa B OKPY)KAIOILIEH MPHUPOTHON cpene, BOCTpeOOBaHHbBIE B MOBCEIHEBHOW JKU3HU U MPAKTHUECKOM
nearenbHOCTH. Oco00e MECTO B 3TOM cHCTEMe 3HAHUN 3aHUMAIOT AJIEMEHTHI COAEPIKaHUs, KOTOPhIE CIyKaT
OCHOBOH Uil (DOPMUPOBAHMS IPEJCTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa M
[IEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHOJIOTHYECKOTO 00pa30BaHMS.

CrpykTypupoBaHHE COJEpKaHUs yueOHOIro MaTepuana B Iporpamme Mo OMOJIOTMH OCYILECTBJIEHO C
y4€TOM TMPUOPUTETHOIO 3HAYEHMsI 3HAHUN OO0 OTIIMUUTENIbHBIX OCOOEHHOCTSIX JKUBOW NpPUPOIbI, O €€
YpPOBHEBOM OpraHu3allid M HBOJIOLMU. B COOTBETCTBMM € 3TUM B CTIPYKType Y4YeOHOIro mpeaMera
«buonorus» BbAEIEHBI CIEAYIOUIUE COAEpKATEIbHbIE JUHUU: «buosiorua kak Hayka. MeToabl Hay4HOIO
no3Hanusy, «KieTka kak onosoruueckas cuctemay, «Opranusm Kak ouojornyeckas cucrema», «Cucrema u
MHOT000pa3ue OpraHUu4YecKoro MHpay, «IBOJIONHS KUBOW MPUPOABD), «IKOCHCTEMBI U TPHUCYIIHE UM
3aKOHOMEPHOCTI.

Hens uzydenus: yue6Horo npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIQJICHUE 00YJaIONTUMHUCS
3HAHUSIMHM O CTPYKTYpHO-(YHKIIMOHAJIBbHOW OpraHM3alliy *KUBBIX CUCTEM PA3HOIO paHra U NpuoOpeTeHue
YMEHHUI HCNOIb30BaTh 3TU 3HAHMSI JUIsl TPAMOTHBIX ACWCTBUM B OTHOLIEHUU OOBEKTOB >KMBOM MPUPOJBI U
peLIeHUs Pa3IMYHbIX )KU3HEHHBIX MPOOJIEM.

Joctmxenne 1eiau u3ydeHust yueOHoro npeamera «buonorusi» Ha 0a30BOM YpOBHE 0OecrieurBaeTcs
pELIeHUEM CIeIyIOIUX 3a/1ay:

OCBOEHHE OOYyJaromMMHCS CHCTEMbl 3HAaHMH O OHOJOTHYECKHX TEOpHSIX, YYEHMSIX, 3aKOHaXx,
3aKOHOMEPHOCTSX, THIOTEe3axX, MpaBUiIax, CIYKalUX OCHOBOM i (POpMHpPOBaHUS MPEACTABICHUN O
€CTECTBEHHO-HAYyYHON KapTHHE MHpa, O METOJaX HAy4yHOro II03HAHUS, CTPOEHHUH, MHOTO00Opa3uu u
OCOOEHHOCTSIX KUBBIX CHCTEM Pa3HOTO YPOBHS OpPraHHU3allMH, BBIAAIOIIUXCS OTKPBITUAX M COBPEMEHHBIX
HCCIIEIOBAaHUAX B OUOJIOT UM,

(dbopMupoBaHHe Yy 00y4YarOIIMXCs TO3HABATENbHBIX, HHTEIJIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IIpOlLIECCe aHAIW3a JAHHBIX O IYyTAX Pa3BUTHUA B OMOJIOTMM HAy4HBIX B3IVIAZOB, MJEH M HOJIXOJOB K
M3YUYEHHIO JKUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aliH;

CTaHOBJIEHUE y 00yJaromuxcs o0mmel KylbTypsl, QYHKIIMOHAIBHON I'PaMOTHOCTH, pa3BUTHE YMEHUN
OOBSICHATh U OLICHUBATh SIBJICHUS OKPYXKAIOILIEr0 MUpPA ’KUBOW MPHUPOJbl HA OCHOBAHUM 3HAHUN U OIBITA,
MIOJIy4EHHBIX NPU U3y4€HUHN OUOJIOTUH;

¢dbopmupoBaHue y OOy4aroIUXCs YMEHUH MIUIIOCTPUPOBATh 3HAUYE€HUE OMOJIOTMYECKMX 3HAHUH B
IIPAKTUYECKOM  JIeTEIbHOCTU YEJIOBEKA, PAa3BUTUM COBPEMEHHBIX MEIMLMHCKUX TEXHOJOIMH U
arpoOMOTEXHOJIOT Hil;

BOCIMTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUS YEJIOBEKOM >KMBOI MPUPOIbI, HEOOXOAUMOCTH
Oepe’KHOrO0 OTHOIIEHUS K HeH, COONMIOAEHUS JTHUYECKMX HOpPM IpU MPOBEAECHUU OUOJOTHUECKUX
HCCIEIOBAHUH;

OCO3HAHME IIEHHOCTH OMOJIOTMYECKUX 3HAHUM JUISl MOBBILICHUS YPOBHS IKOJOIMUECKOM KyIbTYpBI,
111 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUH U YMEHUM B MOBCEJIHEBHOM YKU3HU JJIsl OLEHKHU MOCIEICTBUI
CBOEH JEATeNbHOCTH IO OTHOIICHUIO K OKpYyKarouleil cpene, COOCTBEHHOMY 3/10pOBbIO, OOOCHOBAaHUE U
coOuoiIeHne Mep MpoUIaKTUKY 3a001€BaHui.

B cucreme cpeanero obuiero oopazoBanus «buonorusy, uydyaemas Ha 6a30BOM ypOBHE, SIBISETCS
00s13aTeNIbHBIM YU4EOHBIM MPEIMETOM, BXOAAIIMM B COCTaB MpeaMeTHOH oOmacth «EcTecTBeHHO-Hay4HbIE
IIPEIMETBD.

Jlnst u3yueHus: 6uosoruu Ha 6a30BOM ypOBHE CpEHEro o0mero oopa3oBaHusl OTBOAUTCS 68 4acoB: B
10 kmacce — 34 gaca (1 gac B Hegeno), B 11 kimacce — 34 yaca (1 yac B Hezenio).

COJEPKAHUE OBYYEHUA

10 KJIACC



Tema 1. buosiorusi Kak Hayka.

buonoruss xak Hayka. CBs3b OHOJOrMM C OOIIECTBEHHBIMH, TEXHHYECKUMH W JPYTHUMHU
€CTECTBEHHBIMH HayKaMmH, (puiocoduelt, 3STUKOH, FcTeTHKOW U mpaBoM. Ponb Ouosnoruu B GopmMupoBannu
COBPEMEHHOW Hay4yHOU KapTuHBI Mupa. CrcTeMa OMOJOTUYEeCKUX HAYK.

Metonpl 1O3HAaHUS KUBOM HpUpoAbl (HAONIOAEHHE, OHKCIEPHUMEHT, OIHMCaHUE, W3MEPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon u ®@. Kpuk.

Tabmuier u cxembl: «MeToAbI TO3HAHUS KUBOW TIPHUPOIBIY.

JlabopaTopHble U NPAKTH4YEeCKUE PA0OThI:

[Ipaktuyeckas padora Ne 1. «Vcmonp30BaHUE PA3NUYHBIX METOJOB MPH M3YyYCHUU OMOJIOTHYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

Xusble cucrtembl (OMOCHUCTEMBI) Kak HpeaMeT H3ydeHHs Ouosoruu. OTINYME XKUBBIX CHCTEM OT
HEOPraHU4YECKOW MPUPO/IBIL.

CpoiicTBa OmocucteM M HMX pa3HOOOpasue. YPOBHM OpraHu3alui OMOCUCTEM: MOJIEKYJISPHBIMH,
KJIETOYHBIN, TKAHEBBIN, OPTaHU3MEHHBIN, TOMYJISIITHOHHO-BUIOBOM, SKOCUCTEMHBINA (OMOTE€OIIEHOTHYECKHHN),
ouochepHbIi.

JdemoncTpaumnu:

Tabmuib! u cxembl: «OCHOBHBIE MPU3HAKY KU3HIY», «Y POBHH OPraHU3aIIUN KUBOW TIPUPOIBD».

Ob6opynoBanue: moaens Moiekyasl JJHK.

Tema 3. XuMn4ecKuii cOCTaB U CTPOEHHE KJIETKH.

XHWMHMYECKUN COCTaB KJIETKH. XUMHUYECKHE JJIEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JIeMeHThl. Bona u
MHHEpaJIbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPAIbHBIX BEIECTB B KieTke. [lognep:xanue ocMoTndeckoro 6anaxca.

benku. CoctaB u crpoeHue OenkOB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHumbie wu
3aMEHUMBIE aMHUHOKHCIIOTHI. AMHMHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYpPhl OCJIKOBOW MOJIEKYIIbI
(mepBuYHasi, BTOpPUYHAsA, TPETUYHAsT M YETBEPTUYHAs CTPYKTypa). XHUMUYECKHE CBOMCTBA OEIKOB.
buonorndeckue GyHKIIMU OCIKOB.

®epMeHTHl — Ouosiornyeckue Katanuszaropbl. CTpoeHue (epmMeHTa: aKTUBHBIN IIEHTP, cyOcTpaTHas
cnenuduanocts. Kopepmentsl. Butamunbl. OTiingus ¢epMEeHTOB OT HEOPraHUYECKUX KaTallu3aTOPOB.

VYrieBoapl: MOHOCaxapu/ibl (TJIFOKO3a, prb03a U Ie30Kcupr003a), nucaxapuibl (caxaposa, JJaKTo3a) u
MoJIMCaxapyuabl (Kpaxmall, TIIMKOTeH, [eJUTi0J03a). buonornueckue GyHKIMH YTIEBOIOB.

Jlunupael: Tpurmuuepuasl, dochonaunuael, crepounsl. [uapoduiabHO-TUAPOGOOHBIE CBOMCTBA.
buonoruueckue pynxun nunuaos. CpaBHEHUE YIII€BOOB, OCIKOB U JIUIHIOB KaK HCTOYHUKOB YHEPTHUH.

Hyxnennossie kucnotel: JJHK u PHK. HykineoTuasl — MOHOMEpPBI HYKIIEMHOBBIX KUCIOT. CTpoeHue u
¢byukuun JJHK. Crpoenune u ¢pynkunu PHK. Buast PHK. AT®: crpoenue u ¢pyHkuuu.

Huronorus — Hayka o kierke. Kierounas Teopusi — mpuMep B3aUMOJICHCTBUS uael u (pakToB B
Hay4YHOM MO3HAaHWU. MeToabl U3y4EHUsI KIIETKH.

Knerka kak nenoctHas xuBas cuctema. OOmIre Npu3Haky KJIETOK: 3aMKHYyTasi HapyXHas MeMOpaHa,
moutekyisl JIHK kak renerndeckuii anmnapar, cucrema cuHTe3a Oelika.

Tumnbl kneTok: sykapuoTHueckas M mpokapuotudeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPHOTHUECKON
kiaerku. Kierounas crteHka Oakrepuil. CTpoeHHE 3SyKapHOTHYECKOM KieTkH. OCHOBHBIE OTIMYMS
pacTUTENbHON, )KUBOTHOM 1 TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl ~KJIETOK — KJIETOYHAs CTEHKAa, TIJIMKOKAIMKC, HUX (QYHKLIUH.
[Tna3marnyeckass memOpaHna, e€ cBoiictBa u ¢yHkuuu. Llutonnasma u e€ opranougsl. OqHOMEMOpaHHbIE
opraouasl kietku: OIIC, ammapar [onpmkn, mm3ocoMmbl. [lonmyaBTOHOMHBIE OpraHoMzbl KJIETKH:
MUTOXOHAPHUH, TIacTuibl. [IpoucxoxiaeHne MUTOXOHIpUM W miactul. Buasl mnactun. HememOpanHbie



OpraHoubl KJIETKU: pPUOOCOMBI, KJIIETOUHBIN LIEHTP, IEHTPUOIIN, PECHUYKH, )KT'YTUKUA. DYHKIIMY OPraHOUI0B
KJIETKU. BKirtoueHus.

Snpo — peryasTopHblil HeHTp KieTku. CTpoeHue siapa: saepHas 000J09Ka, KaprHoIUIa3Ma, XpOMAaTHH,
SIIPBILIKO. XPOMOCOMBI.

TpaHcnopT BELECTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkune, P. ®pankinun, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMHUYECKHMX JJIEMEHTOB B HEKHMBOW mpupojae», «PacnpeneneHue
XMUMHMUYECKUX 3JIEMEHTOB B KUBOU MPUPOIE».

Tabmuuer u cxemsl: «lleproguueckas TabmuIa XUMHYECKUX AIIEMEHTOB», «CTpOCHHE MOJIEKYIbI
BOJb», «buocuntes Oenka», «CtpoeHune Mosekynbl Oenka», «CtpoeHue ¢epmenTtay, «HykienHoBbie
kucnotel. JIHK», «Crpoenune monexynsl AT®», «CrpoeHue 3yKapHOTHYECKOW KiIeTKn», «CTpoeHue
KUBOTHOM KIeTKn», «CTpoeHue pacTUTEIbHON KIeTKn», «CTpoeHHE MPOKAPUOTHUYECKON KIETKU,
«CtpoeHue sipa KIETKW», «YTIeBOAb, «JIunuap.

OGopynoBaHue: CBETOBOW MHUKPOCKOM, 00OpyIOBaHWE IJIsi MPOBEJACHUS HAOIIOJEHUN, U3MEpPEHUH,
SKCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTepUaIbHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlaGoparopHas pabora Ne 1. «l3yueHme KaTtaauTHUEeCKONW aKTHUBHOCTH (EPMEHTOB (Ha IpUMEpe
aMUJIa3bl WA KaTaxas3bl)y.

JlabopaTtopuast padota Ne 2. «M3ydeHune CTpOCHUS KJIETOK PACTEHUM, KUBOTHBIX W OaKTEpUU MO
MHUKpPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnaparax U ux OMUCaHHe».

Tema 4. ’KuzneneiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeETa00JM3M. ACCUMIIIANMS (IUIACTUYECKUM OOMEH) W AMCCHUMUJISIIUS
(’HepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOTrO Mporecca MeTradonau3Ma. Posib 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTUU B IOHUMaHUU MeTaboIU3Ma.

Tumnber oOMeHa BemiecTB: aBTOTpOoGHBIN U rereporpodHblii. Pomb depMeHTOB B 0OMEHE BEIECTB U
MIPEBPALEHUH SHEPTUU B KIIETKE.

dotocunrte3. CBeroBas W TeMHOBass ¢a3bl GorocuHTe3a. Peaknuu doTocuHTe3a. IPPeKTHBHOCTD
¢doTocunTe3a. 3HaueHue QoTocuHTe3a AN KU3HU Ha 3emiie. BiusHue ycnoBuil cpeabl Ha (OTOCHHTE3 U
CHOCOObI TOBBIIICHHSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYoIIe OakTeprun. 3HaueHUEe XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMIle.

DHepretrudeckuii oOMeH B KieTke. Paciernienue BelecTs, BbIICICHHE U aKKYMYIUPOBAHUE SHEPTUU
B KJIETKE. DTambl 3Heprernyeckoro oomena. ['nmukonus. bpoxenue u ero Buasl. KucinopoaHoe oxucienue,
Wik KiIetoyHoe apixanue. OxwucnutensHoe ¢dochopunupoBanue. I(HHEKTUBHOCT SHEPTETUUYECKOTO
oOMeHa.

Peakuuu matpuuHoro cunres3a. I'enermueckas uHbopmanus u JHK. Peanuzamms renerndeckoit
undopmanuu B Kietke. ['eHeTnyeckuil koa u ero cBoiicTBa. Tpanckpumnims — MatpuuHblii cuHTe3 PHK.
Tpancnsanus — OuocunTe3 Oenka. Drtanbl TpaHcasauuu. Koaupoanue amuHOKHCHIOT. Poib pubocoMm B
OouocuHTe3e Oenka.

Hexnerounsle ¢opmbl u3Hu — BHpychl. Vcropusi oTkpbiTus BupycoB (/. WM. MBaHOBckuif).
OCOoOeHHOCTH CTPOEHHUS U KM3HEHHOTO LIMKJIa BUpycoB. baktepuodaru. bone3snu pacteHuil, KUBOTHBIX U
4eJoBeKa, BbI3bIBaeMble BUpycamH. Bupyc mmmynozaedunuta uyenoeka (BUY) — Bo3Oynutens CIINa.
OOpatHasi TpaHCKpUNIMS, peBepraza M HHTerpasa. llpodunakTuka pacnpocTpaHEHHsT BHPYCHBIX
3a00JIeBaHHI.

JdemoHncTpaumnu:

IToptpetsl: H. K. Konpnos, /1. Y. UBanoBckuii, K. A. Tumupsses.

Tabnuue! u cxembl: «Tunsl nuTaHusY, «MeTtabonu3m», «MHUTOXOHIPUA», « IHEPTeTUYECKU 0OMEnY,
«Xnoporutacty, «Porocuntesy, «Crpoenne HK», «Ctpoenune u ¢yHKIMOHHpOBaHHE TeHa», «CHHTE3



Oenka», «l'emermueckuil kom», «Bupyce», «bakrepuodarm», «CTpoeHne M KM3HEHHBIH LUK BUpYyca
CIINa, 6akrepuodaray, «Pemmukanus JJHK».

O6opynoBanue: Moaenu-ammiukanuu «Yapoenne JIHK wu Tpanckpumnius», «buocuHTe3 Oenkan,
«CtpoeHue KieTkn», Moaeinb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBHAYaJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii nuki, win Ku3HEHHBIN nuKa kieTku. MaTepdasa u mutos. [Iponeccsl, npoTekaromue B
uHTepdaze. Permmmkanms — peaknus matpuynoro cuarteza J[HK. Crpoenme xpomocom. XpoMOCOMHBII
Habop — Kapuoturl. /IUMIOWIHBIN W TarIONIHBIA XPOMOCOMHBIE HaO0OpBl. Xpomatuasl. LluTonornyeckue
OCHOBBI Pa3MHOXEHUS U MHIMBUIyAJIbHOTO PAa3BUTHS OPraHU3MOB.

Henenue knetku — Muto3. Ctaauu muto3a. [Ipoueccel, npoucxoaaiime Ha pa3sHbIX CTaJUSX MUTO3A.
buosornyeckuit cMbICII MUTO3A.

[Iporpammupyemast rudesb KIETKH — aromnTo3.

®opMBbl pa3MHOKEHHUSI OPraHU3MOB: OecIiosoe U MosioBoe. Buapl 6ecrnonoro pa3sMHOXKEHUS: IeJIeHHe
HaJBO€, IIOYKOBAHME OJHO- ¥ MHOTOKJIETOYHBIX, CHOPOOOpa30BaHME, BEreTATUBHOE PA3MHOXKECHHE.
HckyccTBEHHOE KIOHMPOBAHUE OPTaHU3MOB, €70 3HAYEHUE IS CEJICKIINHU.

[TonoBoe pazMHOXKEHHE, €70 OTINYHNS OT OECIOIOrO.

Meiios. Cragun meiiosa. [Iporecce, mpoucxosamue Ha craausax menosa. [loBegeHne xpomocom B
Mmenose. KpoccrnHrosep. bruosmornueckuii CMbICT M 3HaYEHUE MEH03a.

I'amerorenes — npoiecc 0Opa3oBaHMsI MOJIOBBIX KJIETOK Y KMUBOTHBIX. [10JI0BbIE *Kene3bl: CEMEHHUKH

n suyaukd. OOpa3oBaHME W PA3BUTHE TIOJOBBIX KIETOK — TaMmeT (CrmepMaTo30W]l, SIMICKIeTKa) —
criepMarorene3 M oBoreHe3. OCOOEHHOCTH CTPOEHMS SHIEKIETOK U crepMaTo3ouaoB. OII0I0TBOpPEHHE.
[TapTenorenes.

NunuBuayanpHOoe paszBuTHE (OHTOTeHEe3). OMOpHOHAIbHOE pa3BHTHE (dPMOpUOTEHE3). OTarmbl
SMOpPHOHAILHOTO Pa3BUTUS Yy TMO3BOHOYHBIX JKUBOTHBIX: JApOOJEHHE, TacTpyJslus, OpraHoreHes.
[ToctamOproHansHOE pa3BuTHE. THUIBI TOCTIMOPHOHATIBHOTO PA3BUTHS: MIPSMOE, HEMPSMOE (JINTYMHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaIUU PA3BUTHSL.

JdemoncTpaumnu:

Tabmuis! u cxembl: «DOpMbI pa3MHOKEHHSI OPTraHU3MOBY, «J{BOMHOE OMIIOIOTBOPEHHUE Y IIBETKOBBIX
pacTeHui», «BereraTuBHOE pa3MHOXKEHUE PACTCHUIY, «Jlenenne KieTku OakTepuit», «CTpOCHHE MOJIOBBIX
KIeToK», «CTpoeHue XpomocoMbl», «Kierounbld nukim», «Pemmmkamus JHAHK», «Mwutos», «Meios»,
«[Ipsimoe u HempsiMoe pa3BUTHE», «l'aMeTOoreHe3 y MIIEKONMUTAIOIMX U ueloBeka», «OCHOBHBIE CTaIuu
OHTOT€HE3a».

O6opynoBaHue: MUKPOCKOT, MUKpoTpenaparbl «CriepMaTo30U bl MIEKOTIUTAIOMIETOY, «SIHIeKkIeTKa
MJIeKOTIUTaIero», «Kapnokunes B KjeTkax KOpelllKa JIyKay, MarHuTHas MOJelb-anmiukanus «JleneHue
kieTkn», Moaens JIHK, Moaens meTadazHoil XxpOMOCOMBI.

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

JlaboparopHas pabota Ne 3. «Habnronenne MuUTO3a B KJIETKaX KOHYMKA KOpPEHIKa JyKa Ha TOTOBBIX
MUKpOTpernaparax».

JlaboparopHas pabota Ne 4. «M3ydueHne CTpOEHHUs MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOTpenaparax».

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHM3MOB.

[Ipenver u 3amaum reHeTuku. Mctopus pa3BuTus reHEeTUKU. Ponb HUTONOTHH W AMOPHUONOTHHU B
CTaHOBIIEHUM T€HETHKU. BKian pocCHUCKUX U 3apyOeKHBIX YYEHBIX B pa3BUTHE TEHETUKU. MeTOoHbl
TeHeTUKH  (TUOpUIOJIOTUYECKUH,  IUTOTEHETHYECKUH,  MOJICKYIsIpHO-TeHeThdeckuil).  OCHOBHBIE
TreHeTUYECKUE TIOHATHS. | eHeTH4ecKasi CHMBOJIMKA, HCIIOJIb3yeMasi B CXeMax CKpelIuBaHUM.

3aKOHOMEPHOCTH HAacleAOBaHMUS MPHU3HAKOB, ycTaHOBJIeHHble [. Menngenem. MoHoruOpuaHOe
CKpelllMBaHHe. 3aKOH eJUHO00pa3zus THOPUIOB MEpBOro MokoyieHus. [IpaBuiio HOMUHHpOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramert. [loHOE M HENOJIHOE JOMUHHUPOBAHUE.



JurubpuiHoe CKpeluBaHue. 3aKOH HE3aBHCHMOTO Hacle[OBaHMs Mpu3HAKOB. LluroreHernyeckue
OCHOBBI TMTHOPUHOTO CKpEIIMBaHUA. AHATU3UpYOlIee CKperuBanue. Vcnoap30Banne aHaIN3UPYIOIIEro
CKpPEIIMBAHUA IS ONIPEEeTICHHS TEHOTHIIa 0CO0u.

CueruieHHOE HaclenoBaHue npu3HakoB. Pabora T. Moprana no CreruieHHOMY HaclleJOBaHUIO TCHOB.
Hapyimenue cuerieHus reHoB B pe3yJIbTaTe KpOCCUHIOBEpA.

XPpOMOCOMHAsI TEOPUS HACIIEACTBEHHOCTH. [ eHETHYECKUE KapThl.

I'enernka mnomna. XpoMOCOMHOE OIpeJelieHue Ioja. AyTocOMbl U  TIOJOBBIE XPOMOCOMBI.
I'omoramerHsle U rereporamMeTHble OpraHn3Mbl. HacnenoBanyue npu3HakoB, CLEIIEHHBIX C [10JIOM.

WN3menunBocTh. Buapl u3MeHUYMBOCTH: HEHACIEICTBEHHass M Hacle[ACTBeHHas. Poyib cpeabl B
HEHACJICICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKA MOJU(MUKAIIMOHHOW M3MEHUMBOCTH. BapmanmoHHBIH
psn ¥ BapuanmoHHasi kpuBas. Hopma peakiinu npusnaka. KonndyecTBeHHbIE M KAUECTBEHHBIE MPU3HAKU U UX
HOopMa peakiuu. CBoricTBa MOTU(DUKAITMOHHONW N3MEHYHBOCTH.

HacnencrBennas, wiM reHOoTHNUYECKas, U3MEHYMBOCTh. KoMOWHAaTHBHAs M3MEHYMBOCTh. Meiio3 u
MOJIOBOM  TIpolecC — OCHOBAa KOMOWHATMBHOM HW3MEHYMBOCTU. MyTalMOHHAs HM3MEHYUBOCTD.
Knaccudukanus myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ IPpUYKMHBI MyTalMii. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKHX PSJIOB B HacieAcTBeHHOU n3MeHuuBoct H. 1. Basuiona.

BHesiepHas Hacae/1CTBEHHOCTh U U3MEHUUBOCTbD.

I'enetuka yenoseka. Kapuorum yenoeka. OCHOBHBIE METO/IbI T€HETUKH YEJIOBEKA: T€HEATOTUYECKU,
OJIM3HEIOBBIN, I[MTOTCHETUYECKUH, OMOXMMHUYECKUH, MOJICKYIspHO-TeHeTHYecKuid. CoBpeMeHHOE
ONpe/IeJICHUE TEHOTHUIIA: MOJIHOTEHOMHOE CEKBEHHPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C MOMOIIBIO
[11[P-anamm3a. HacnenctBennsie 3a00€BaHUs YEIIOBEKA: TCHHBbIE OOJIE3HH, OOJIE3HH C HACJIEIACTBEHHOM
MIPeIpacosoKEeHHOCThIO, XPOMOCOMHBIE Oosie3HH. ComMaTHyecKkue U reHepaTuBHbIe MyTaluu. CTBOJIOBBIE
kieTku. [IpuHnunel 370poBoro o0Opasza >KU3HU, TUATHOCTHKH, MPO(UIAKTUKU U JICYEHUS T€HETHYECKHX
Oose3Hel.  MeOuKO-TeHETHYEeCKOE€  KOHCYJbTHPOBAHME. 3HAUCHHUE  MEIAWIIMHCKONW  TEeHETUKH B
MpeIOTBPAILEHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpaumnu:

[Moptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pwu3s, C. C. UerBepukos, H. B. Tumodeer-Pecosckuii, H.
. BaBunos.

Tabmuipl u cxembl: «MOHOrHOpPUAHOE CKpELIMBAaHHUE M €r0 IUTOr€HETHYeCKas OCHOBa», «3aKOH
pacIlernyIeHus] U ero IIUTOIeHETUYECKasi OCHOBA», «3aKOH YUCTOTHI TaMeT», «/lurudpunHoe ckpemrBanme,
«uronoruyeckue OCHOBBI AUTHOPUAHOTO CKpelIuBaHUA», «Meho3y», «B3aumopelicTBue aljieNbHBIX
reHOB», «I'eHeTuyecKkrne KapThl PacTEHMi, )KMBOTHBIX U YEJIOBEKa», «l'€HeTHKa moJjia», «3aKOHOMEPHOCTH
HacJe0BaHusl, CUEIUIEHHOTO C MOJoM», «KapuoTUIbl 4eloBEKa U JKUBOTHBIX», «BUIbl U3MEHUMBOCTHY,
«Moaudukanrionnas u3MEHYMBOCTHY», «HacnemoBanue pesyc-dakropa», «['eHeTuka Tpymnm KpOBHY,
«MyTanuuoHHass U3MEHYUBOCTBY.

O6opynoBanue: MOJEJN-aNIUTMKALIT «MoHorubpuaHoe CKpELIUBaHUEY, «HemnosHoe
JOMHHUpPOBaHUe», «lurubpunnoe ckpemuBanuey, «Ilepekpéct XxpoMocom», MUKPOCKON U MUKpOTIpenapar
«pozoduna» (Hopma, Myranuu GopMbl KPBLIIBLEB U OKPACKH Telna), repoapuii «'opox moceBHOM».

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JlaboparopHas pabora Ne 5. «l3yueHue pe3ynpTaTOB MOHOTHOPUAHOTO W TUTHOPHUIHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTpEnapaTaxy».

JlaboparopHas pabora Ne 6. «/3yueHne MoOAUPUKAIIMOHHOW HM3MEHYUBOCTH, IOCTPOCHUE
BApUALIMOHHOTO PsiJa U BapUAllMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 MyTauil y Apo30(Guiibl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI O0HOTEXHOJIOTHH.

Cenexuus Kak HayKa U MpoOLECC. 3apOXkKACHUE CeNeKIMU U goMecTukanusa. Yuenue H. M. Basunosa o
[IEHTPax MPOUCXOXKICHUS M MHOTOOOpa3usi KyIbTYpHBIX pacTeHui. LIeHTphl MPOUCXOXKACHUS TOMAITHUX
®KUBOTHBIX. COPT, MOpOIa, HITAMM.



CoBpeMeHHbIE METObI CeNeKIMH. MacCcoBbIi M MHIUBHUIYaIbHBIN OTOOPHI B CEIEKIUU PACTCHHUHA U
KUBOTHBIX. OlleHKa JKCTepbepa. DBIN3KOpPOJACTBEHHOE CKpellMBaHUE — WHOpUAMHI. Ywucras JuHUS.
CkpemuBanue YUCTbIX JuHUHE. [ereposuc, wmu rubpuaHas cuia. HepoacTBeHHOE CKpeulMBaHuE —
ayrOpuaunr. OtnanénHas tuOpuamzanus u e€ ycrnexu. VICKYCCTBEHHBIM MyTareHe3 W IOJIydeHHE
MOJIMIVIOUJOB. JJIOCTHKEHUS CENEKIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorust kak oTpacip Npou3BOACTBA. ['eHHAst MHKEHEpUsl. DTallbl CO3/1aHUsl PEKOMOMHAHTHOM
JHK wu TpaHcrennsix opranu3moB. KierouHas uHxeHepus. KineTtouHbele KyiabTypbl. MHKpPOKIOHAIBHOE
pa3MHOKeHHMe pacTeHnd. KiloHMpoBaHME BBICOKONPOAYKTHBHBIX CEIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.
Okonorndeckue u 3rudeckue npodneMsl. MO — reHeTnyeckn MOAU(DUITMPOBAHHBIE OPTaHNU3MB.

JlemoHCcTpanmu:

[Hoptpetsr: H. Y. Baswiios, M. B. Muuypus, I'. /. Kapneuenko, M. ®@. lBaHOB.

Tabmuipl 1 cxembl: kKapta «LleHTpbl TPOMCXOXKIEHUS W MHOToOOpa3usi KYJAbTYPHBIX pPacTEHUI»,
«[lopoapl mOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OtnanéHHas rudpuau3aLus»,
«PaboTel akagemuka M. ®. HanoBay, «llomumnounanst», «OOBEKTHl OHMOTEXHOJOrHHY», «KIieTouHbie
KYJbTYpbI U KJIOHUPOBaHUE», «KOHCTpyHMpOBaHUE U IEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MYISDKH IJI0OJIOB U KOPHEIUIOAOB JMKHX (OPM U KYJIbTYPHBIX COPTOB pPaCTEHHMH,
rep6apuii «CelbCKOX035HCTBEHHBIE PACTEHUSY.

JlabopaTopHble U NPaKTHYeCKUe padoThI:

Okckypeusi «OCHOBHbBIE METOJIbI U IOCTHKEHUS CENIEKIIMU PACTEeHUM M )KUBOTHBIX (Ha CEIEKIUOHHYIO
CTaHIIMIO, TJIEMEHHYI0 (epMy, COPTOUCHBITATENLHBIM y4acTOK, B TEIUIMYHOE XO3SIICTBO, J1abopaTOpHIio
arpOyHUBEPCHUTETA WM HAyYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoaouMOHHAS 0MOJOTHA.

[Ipeanocelmkn BO3HUKHOBEHHS SBOJIONMOHHON TEOpHUU. ODBOJIIOIMOHHAS TeOpuUs M €€ MEeCTo B
Oounosiornn. BiustHuE 3BOJIOIIMOHHON TEOPUH HA Pa3BUTHE OWOJIOTHHU U APYTUX HAYK.

CeugerenbcTBa HBOMIONMH. IlaneoHTOOTHMYECKHE: ITOCIENOBATEILHOCTE IIOSBJICHHUS BHUIOB B
MaJICOHTOJIOTUYECKON JICTONHUCH, TIepexoaHbie (popmbl. buoreorpadudeckue: ¢xXoCcTBO U pazimuue GhayH u
(h10p MaTepUKOB U OCTPOBOB.

DOMOPHOJIOrHYECKUE: CXO/ICTBA M PA3INIMs SMOPHOHOB Pa3HBIX BHJIOB IMO3BOHOYHBIX. CpaBHUTEIIBHO -
QHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJOTUYHBIC, PYyJAMMEHTApHBIC OPraHbl, aTaBU3Mbl. MOJEKYJISIPHO-
OMOXMMHYECKHE: CXOACTBO MEXaHHW3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MyTeH y BCex
OpraHU3MOB.

OpouroronHas teopust Y. [Japsuna. IIpennoceuiku BO3HUKHOBEHUSI JapBUHU3MA. [[BUXKyILIME CHUIIBI
BONMIONMKM  BUAOB 1Mo JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TMPU OrPAHUYEHHOCTH PECYPCOB,
HeonpeaenéHHas U3MEHYMBOCTh, 00pb0a 3a CyIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonun (CTO) u €€ 0OCHOBHBIC MMOJI0KCHHUS.

MukposBontonud. [lonynsuus kak eIMHULIa BUAA U S3BOJTIOLUH.

JBuxymue cunbl  (pakToppl) IBOMIOLUMK BUAOB B MpHpoae. MyTallMOHHBIA TpoIEcC H
KOMOWHATHBHAs U3MEHYUBOCTH. [lomysIIMOHHbIE BOJTHBI U Apeiid reHoB. M3onsius u Murparus.

EctectBenHbIi 0TOOp — HampaBisromui hakTop BoOIHUA. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobneHHOCT, OPraHM3MOB KakK pe3yapTaT dBomronuu. [Ipumepbl mnpucnocobineHuit y
Opranu3MoB. ApoMOP(O3bl U UIUOATATITAIIHH.

Bun u Bunoo6pazoBanue. Kputepuu Buna. OcHoBHBIE (OpMBI BHI000pa3oBaHus: reorpaduyeckoe,
9KOJIOTHYECKOE.

MaxposBostorusi. @opMbl SBOTIONHH: (HUIIETHYECKas], TMBEPTeHTHAs, KOHBEPTeHTHAs, TTapasuiebHasl.
HeobpaTtumocTs 3BOIIONUY.



[IpoucxoxnaeHue OT HeCHEUAIM3UPOBAHHBIX MpeAaKoB. lIporpeccupyromas crnenrain3anusi.
AnanTuBHas paguanus.

JdemoHcTpaumnu:

[Hoptpetsr: K. Jlunne, XK. b. Jlamapk, U. Japsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, O.
Mirosnep, A. H. Cesepiios.

Tabmumer 1 cxembl: «Pa3BuTHE OpraHuveckoro Mupa Ha 3emiie», «3apoJIbIU TO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «Dopmbl 00ppObI 3a cymecTBoBaHUE», «EcTecTBEHHBIH OTOOPY,
«MHoroob6pasue copToB pacTteHui», «MHoroobpasue mopo KUBOTHBIX», «[lomymsauny, «MyTannoHHas
U3MECHUUBOCTHY, «Apomopdosey, «Mmnoamanranmuny, «OOmas mereHepanus», «JBUKYIIHE CHIIBI
sBomonun», «Kapra-cxema wMapmpyra nyremectsusi Y. [lapBuna», «boppba 3a cymectBoBaHuE»,
«[IpucnocobneHHocTh  opranu3MoBy»,  «['eorpadmyeckoe  BuUIOOOpa3zoBaHUE»,  «IKOJIOTHUECKOE
BH1I000pa30BaHUE».

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMH THIIAMH OKPACcKH, HAOOp TUIOJIOB M CEMSH,
koJutekiust «IIpuMepbl 3alUTHBIX TPHUCTOCOONICHHN y JKMBOTHBIX», MojJelb «OCHOBHBIE HAaINpaBlIeHUS
IBOJIIOLUNY, 00BEMHAsE MOJIENb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, Kosuiekius «DOpMbI COXPAaHHOCTH HMCKOTAEMBIX >KHUBOTHBIX U
pacTeHuii», Mojens anmukamnus «llepekpéct xpomMocom», BiIakHbIE TTpenaparsl «Pa3zBUTHE HACEKOMOTOY,
«Pa3BuTHE IATYIIKNY, MUKpOTIpenapaT «Jpo3oduna» (HopMa, MyTaiuu (OpMbI KPBUTEEB U OKPACKH TETIa).

JlaGopaTopHble M IpaKTUYecKue padoThl:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BHAOB 110 MOP(OJOTUIECKOMY KPUTEPUIOY.

Jlabopatopuast pabota Ne 2. «Ommcanue MPUCTOCOOICHHOCTH OpraHu3Ma W €€ OTHOCHUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4Hble MPEACTABICHUS O 3apOKICHHUM XU3HU. HaydHble TMIOTE3bl BOBHMKHOBEHUs XU3HHU Ha
3emiie: abroreHes M mMaHCIEPMUs. XUMUUYECKast BOJIIONMSA. AOMOTEHHBIN CHHTE3 OPraHUYECKUX BEIECTB U3
HEOPraHUYECKNX. OKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMHYECKON »sBomonuH. HawanbHble 3Tamsl
ononornueckoir  sBomormu. [ umoresa PHK-mmpa. @DopmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHHE MPOTOKIETKU. [lepBbie kineTku u ux 3Boatouus. PopMupoBaHNE OCHOBHBIX T'PYIII KUBBIX
OpraHU3MOB.

Pazputue xu3Hu Ha 3emie 1o spaM W nepuogam. Kartapxeil. Apxeickas W mpoTepo30HcKasi 3pbl.
[Taneo3oiickass 9spa u e TEpPUOABI: KEMOPHHCKUMA, OPJOBUKCKUH, CHIYPUHUCKHH, JIEBOHCKHH,
KaMEHHOYTOJIbHBIH, IEPMCKHH.

Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kaiino3zoiickas spa u €€ nepuo/ipl: MajeoreHOBbI, HEOr€HOBbIN, AaHTPOIIOTCHOBBIH.

XapakTepucTUKa KJIMMaTa U reoJIOrM4eckux npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLIMN PACTUTEIBHOTO
U KUBOTHOTO Mupa. Apomopdo3bl y pacTeHUN U KUBOTHBIX. [losiBeHHE, paclBeT W BbIMHpPAHUE TPYII
YKUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpa)keHue 3BOJIIOIUU. OCHOBHBIE CHUCTEMATHYECKUE TPYIIIbI
OpraHU3MOB.

DOBOJIIOIMSL  YEJIOBEKa. AHTPOMOJIOrMsA Kak Hayka. Pa3BuUTHE MNpeACTaBICHUN O NPOUCXOKIECHUU
yenoBeka. MerTonbl u3ydeHuss aHTpomnoreHe3a. CXoACTBa M pa3Muvsg 4YEJIOBEKAa M JKUBOTHBIX.
CucremMaTn4ecKkoe MoJI0KEHHUE YeJIOBEKA.

JBukymue cunbl ((pakTopsl) aHTpororeHeza. HacnencTBeHHass W3MEHUMBOCTh U €CTECTBEHHBIN
otb6op. Ob1IecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJIMM W BETBU SBOJIIOLIMM YEJIOBEKAa: aBCTpalonureku, YemoBek ymenbid, Yenosek
NpAMOXOJALINN, YenoBek HeaHaepTalbcKkuii, YenoBek pasymMHblil. Haxoaku MCKOMIAEMBIX OCTaTKOB, BPEMS
CYIIIECTBOBaHMS, 00JIACTh paCPOCTPaHEHUs, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYAHS.

UYenoBeueckrie pacbl. OCHOBHBIE OOJbBIIME pachkl: €BpoIeouaHas (eBpaswiickas), HErpo-
aBcTpanouaHas (dPKBaTOpuadbHas), MOHTOJIOUIHAS (a3UaTCKO-aMepUKaHCKasi). YepThl MPHUCIIOCOOICHHOCTH



IIPE/ICTAaBUTENEH YEJIOBEUECKUX PAC K YCIOBUSAM CyIIECTBOBAaHUs. EQUMHCTBO uenoBeueckux pac. Kpurtuka
pacuzMma.

JdemoHcTpaumnu:

[Hoptpetsr: @. Peau, JI. Ilactep, A. U. Onapun, C. Munep, I'. FOpu, Y. JlapBus.

Tabmuuer u cxemsl: «Bo3nukHoBeHne COJIHEUHOH CUCTEMBbI», «Pa3BUTHE OPraHWYECKOTO MHPay,
«PactutenbHas knertka», «OKuBoTHas kierka», «lIpokapuorunyeckas kierka», «CoBpeMeHHas cHucTeMa
OpraHMyYecKkoro Mupa», «CpaBHEHHME AHATOMUYECKUX YEPT CTPOCHUS UEIOBEKa M UEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa NAJCOHTOJOTHYECKMX HAaXOJIOK TMPEIKOB COBPEMEHHOTO YeJIOBEKay,
«/IpeBHelmue moau», «lpeHue moan», «llepBbie COBpEMEHHBIE JIIOAN», «HeI0BeUYeCKHe pachi».

Ob6opynoBanne: mymsoku «lIporcxoxaenue denoBeka» (OFOCTHI ABCTPAIONMUTEKA, MHUTEKAHTPOTIA,
HeaHJepTallblla, KPOMaHbOHIIA), CJIENKH WIM U300paK€HUS KaMEHHBIX OpYIUil NMEepBOOBITHOTO YEOBEKa
(kamMHU-yOIIIephl, pyousa, ckpebia), reoXpoHoyiornyeckass Tadnuua, KosueKuus «PopMbl COXPaHHOCTU
HCKOIAE€MBbIX )KUBOTHBIX U PACTCHUID.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[Ipaktuueckass pabora Ne 1. «M3ydeHue UCKOMaeMbIX OCTAaTKOB pACTEHUH U J>KUBOTHBIX B
KOJUIEKIIUSIX).

OKCKypcusi  «DBOJIONUS OpPraHUYecKoro Mupa Ha 3emiie» (B ©CTeCTBEHHO-HAYYHBIM  HIIU
KpaeBeTUECKUI My3€ei).

Tema 3. Opranusmbl H OKpPY:KaOIIas cpeaa.

OKOJIOTMSl KaK Hayka. 3aJaud M pasfenbl AKOJIOTMU. MeTOIbl 3KOJOTMYECKHX HCCIEIOBAHUMN.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YENTOBEKA.

Cpenpl oOuTaHusl OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/1yIlIHAs, TOYBEHHAs, BHYTPUOPraHU3MEHHas.

Oxosornueckue dakrtopel. Knaccudukamms sxoorudeckux GpaxkTopoB: aOMOTHYECKHE, OMOTHIECKUE
U aHTponoreHHsble. JelicTBue 3KoI0rndecknx (akTopoB Ha OPraHU3MBbIL.

AOuoTtndeckue ¢GakTOpbl: CBET, TEMIEparypa, BIaxHOCTh. DotonepuoausMm. [IpucrnocobneHus
OpPraHU3MOB K JIEHCTBUIO a0HOTHYEeCKNX (hakTOpoB. bruonornueckue purMel.

buotnueckue Qakropel. Buasl OHOTHYECKMX B3aMMOJCHCTBUN: KOHKYPCHIIHS, XHUITHUYECTBO,
cumbuo3 u ero Qopmbl. IlapasuTusm, koomepaiusi, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJICOHUYeCTBO). AMEHcCaJM3M, HEHUTpanu3M. 3HA4YeHHE OWOTHYECKUX  B3aUMOJICHCTBUU IS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKUA Monyasiuud. OCHOBHbIE NOKA3aTeNu MOIYJSLUU: YHCIEHHOCTD,
IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT, MUTpalMs. /[MHaMUKa YMCIEHHOCTH NOMYJSILUU U €€
perynsuus.

JdemMoHcTpanum:

[Toptpetsl: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.

Tabmumer u  cxembl: kapta «lIpupoanbie 30HbI 3emim», «Cpeapl OOUTAaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsamuuy, «3aKOHOMEPHOCTH POCTa YHUCICHHOCTU MOMYJISIUU HH(Y30pHUH-
Tydenbkuy, «[lumesbie nemnmy.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JlaGopatopHass pabota Ne 3. «Mopdosoruueckue OCOOCHHOCTH PAaCTeHUH M3 pa3HbIX MeCT
oOUTaHUSDY.

JIaGopatopHas pabota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCay.

ITpaktnyeckas padora Ne 2. «[1oacd€T IIIOTHOCTH MOMYJISLMNA Pa3HbIX BUAOB PACTCHUI».

Tema 4. CooO1ecTBa U IKOJOTHYECKHE CHCTEMBI.

CoobmiecTBO opranu3mMoB — OuoneHo3. CTpykTypsl OHOLIEHO3a: BHUAOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiieBas). Bunpl-noMmuHantel. CBS31 B OMOIIEHO3E.

Okonorndyeckue  cuctembl  (3kocuctembl). Ilonatme o006 dKkocuctemMe u  OuOreoneHo3e.
@DYHKIHMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, peAyleHTbl. Kpyrosopor
BEIIECTB U MOTOK SHEPIUU B 3KocucTeme. Tpodudeckre (MUIeBble) YpOBHH SKOCHCTEMBI. [InieBrbie nenu u



cetd. OCHOBHBIE MOKA3aTEIN SKOCUCTEMBI: OHoMacca, IPOAYKIHA. DKOJOTHYECKHE MUPAMUIBL: TPOTYKIIHH,
YHCICHHOCTH, OroMacchl. CBOMCTBA IKOCUCTEM: YCTOMUUBOCTD, CAMOPETYIISIHS, pa3BuTHe. CyKIeccHs.

[TpupoHBIE S5KOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCUCTEMA XBOWHOTO MM ITMPOKOJIMCTBEHHOTO
neca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YpOosKocucTembl.  buosormueckoe
X03A1CTBEHHOE 3HAUCHHUE arPOIKOCHCTEM B YPOOIKOCHUCTEM.

buopasnooOpasue kak (dakrop ycroumBoctHm 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOTO
paszHooOpa3us Ha 3emuie.

Yuenne B. U. Bepnaackoro o Ouocepe. I'panuibi, coctaB u cTpykTypa Ouocdepsl. Kusoe
BemecTBO W ero (GyHknuu. OcoOeHHOCTH OHMOC(epbl Kak T00aTbHOW AIKOCHCTEMBI. J[MHaMHYECKOe
paBHOBecue u oOpaTHasi CBsi3b B OHocdepe.

KpyroBopoTsl BemiecTB ¥ OMOT€OXMMHYECKUE IHMKIBI AJIEMEHTOB (yriiepoja, a3ora). 30HAJIBHOCTh
o6unocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuectBo B Onochepe 3emun. AHTpONOreHHble HU3MeHeHuss B Ouocdepe. [nodanpHbIE
9KOJIOTHUECKUE TPOOIIEMBI.

CocymiectBoBaHue Mpupoabl U 4yenoBedecTBa. CoxpaHeHue Ouopa3sHooOpa3us KaK OCHOBa
ycroitunBoctn  Omocdeprl. OCHOBAa palMOHATIBHOTO YIPABICHHS TPUPOJHBIMHA pECypcaMH | WX
ucnoJib3oBanue. J{oCTiKeHus: OMOJIOTHH U OXpaHa MPUPO/IbI.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuer u  cxembl: «[lumeBsle wnenu», «buoneHo3: cocraB u  cTpykTypay», «lIpupoaHbie
coobmectBa», «llemn murtanusy, «Jkonoruueckas nupamuga», «buocdepa m yemosex», «Ikocucrema
IIAPOKOJIUCTBEHHOTO JIeca», «IDKOCHUCTEMa XBOMHOTO Jecay, «bHOLIEHO3 BOJOEMA», «ATPOILIEHO3Y,
«IIpumepHbIE aHTPOTIOTEHHBIE BO3/ICUCTBUS HAa MPUPOTY», «BakHEHIIMe NCTOYHUKHU 3arps3HEHUs BO3yXa
U TPYHTOBBIX BO», «llouBa — BakHeHmias cocraBisitomias Ouocdeprn», «DakTOpbl Herpagalvy MOYBY,
«ITapuukoBeiii 3¢dekry», «DakTopsl PagUOAKTUBHOTO 3arpsi3HeHUs Ouocdepb», «OOmas CcTpykrypa
ounocdepr», «PacnpocTtpanenue >xu3HU B Omochepe», «O30HOBBIM 3KpaH Ouochepsr», «Kpyroropor
yraepoja B Ouocdeper, «KpyroBopot azota B mpupoe».

Ob6opynoBanue: Mojenb-anukanus «Tunuunsie OHOLEHO3bI», Tepbapuii  «PacTuTenbHble
coobmiecTBa», Kkojulekuuu «buoneHos», «BpeauTenun BaxHEHIINX CEITbCKOXO3SIMCTBEHHBIX KYIBTYpPY,
rep0apuy U KOJUICKIUU PACTECHUI U KUBOTHBIX, MpPUHAJJICKAIINE K PAa3HBIM HKOJOTMYECKUM TpyIIam
oanoro Bunaa, Kpacnas kuura Poccuiickoit deneparuu, u300pakeHUsT OXpaHSEMBIX BHJIOB PACTCHHH H
KUBOTHBIX.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBLI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

Cornacio ®I'OC COO, ycraHaBiIMBalOTCSA TPEeOOBAHUS K pe3ylbTaTaM OCBOCHMS OOy4YarOIIMMUCS
IIpOrpamMm CpegHero oouiero o0pa3oBaHus: JINYHOCTHBIM, METANPEIMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JUMYHOCTHBIX PE3YyJIbTATOB OCBOCHUA IIPEAMCTA «buosorus» BbIACICHBI CJICAYIOIIUC
COCTaBJIAOIIMUE. OCO3HAHUC 06yqa101u1/1M1/1c51 pOCCHfICKOfI Fpa)KHaHCKOﬁ HNIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CaMOCTOATCIIBHOCTH U CAMOOIIPCACICHUIO, HAIMYUC MOTHUBALIUU K O6y‘-ICHI/IIO 61/IOJ]OPI/II/I,
LEJICHAIPABJIICHHOC PAa3BUTUC BHYTPCHHUX Y66)K[[6HHﬁ JIMYHOCTA Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH U
HCTOPHUYCCKUX Tpa,[[I/II_II/Iﬁ pa3BUTHUA OHOJIOTHYECKOTO 3HaHHUsA, TOTOBHOCTh H CIIOCOOHOCTH 06yqa10u11/1xc>1
PYKOBOACTBOBATLCA B CBOEM NIEATEILHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMHU, NPUCYIIUMU CHUCTCMC



OMOJIOTUYECKOTO 00pa30BaHMs, HAJMYME KOJIOTHYECKOTO MPABOCO3HAHMSA, CIIOCOOHOCTH CTaBHUTbH IIETH H
CTPOUTH KU3HCHHBIC IIJIaHBI.

JIM9HOCTHBIE pe3yJabTaThl OCBOCHHUS TpeaMeTa «BHOJIOTHS» JOCTUTAIOTCS B €AWHCTBE y4COHOU H
BOCITUTATEILHOW JESITEILHOCTH B COOTBETCTBHHM C TPATUIIMOHHBIMH POCCUUCKUMHU COLUOKYIHTYPHBIMH,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MPaBUIAMH U HOPMAMH
MOBEJICHUS M CIHOCOOCTBYIOT MPOIIECCAaM CAaMOIIO3HAHMS, CAMOBOCIMTAHUS U CaMOPA3BUTHUS, Pa3BUTH
BHYTPEHHEH MO3WIIUU JTUYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY M IPABOIOPSIIKY, YSIOBEKY TpyAa U
CTapIieMy IOKOJICHHUIO, B3aMMHOTO YBaXKCHHS, OCPEKHOTO0 OTHOMICHUS K KYJIBTYPHOMY HACICAHIO U
TpaJuLMsAM MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYKAKOLIEH Cpeie.

JIM9HOCTHBIE PE3yIbTATHl OCBOCHHS YIeOHOTO MpeaMeTa «bruoJIoTHs» JOIHKHBI OTpa)kaTh TOTOBHOCTH
U CIOCOOHOCTH OOYYarOMIMXCS PYKOBOJCTBOBAThCS C(POPMHPOBAHHOW BHYTPEHHEH MO3UIMEN JMYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpPHEHTAllMH, TIO3UTHBHBIX BHYTPCHHHX YOEXKJICHUN, COOTBETCTBYIOIIHX
TPAIUITMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pACIIUPEHUE IKU3HEHHOTO OIbITa M OIbITa
NESITETFHOCTH B TPOLIECCE PeaU3alliid OCHOBHBIX HANpPABJICHUI BOCIUTATEIHLHON NEATETLHOCTH, B TOM
YHUCJIe B YaCTH!

1) rpakaaHCcKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIUN 00yUaIOMIEerocsl KaK aKTUBHOTO W OTBETCTBEHHOTO HWiEHA
POCCHICKOTO 00I1eCTBA;

OCO3HAHUE CBOMX KOHCTHTYIITMOHHBIX MTPaB U 00SA3aHHOCTEH, YBaXKEHHE 3aKOHA M TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JIEATSIBHOCTH MPH CO3JIaHWU YYEOHBIX NPOCKTOB, PEIICHUU
Y4eOHBIX W TO3HABATEILHBIX 3a/1a4, BBITOJJHEHUU OMOJIOTHYECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTH OTIPEENISITh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIIEHHUIO K SIBIICHUSIM COBPEMEHHOM JKU3HU
H OOBICHATH €€;

YMEHHE YYUTHIBATH B CBOMX JEHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOIECUCTBUS JIIOJCH C
Pa3HbIMH YOKICHUSIMH, KYIbTYPHBIMU HEHHOCTSIMHU U COI[UAIbHBIM TOJI0KEHHUEM;

TOTOBHOCTb K COTPYIHUYECTBY B MPOIECCE COBMECTHOIO BBHIMIOJHEHHS YU€OHBIX, I03HABATEIBHBIX U
HCCIIEIOBATENIbCKUX 3a]1a4, YBaKUTEILHOTO OTHOIICHUS K MHEHHIO ONIMOHEHTOB MPHU 00CYXACHUN CIIOPHBIX
BOIIPOCOB OHMOJIOTMYECKOTO COJCPHKAHUS;

TOTOBHOCTb K TYMaHUTApHOMN U BOJOHTEPCKON JESITENbHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUICKON Tpa’kJaHCKON HIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTU mepea PoauHol, ropaoctu 3a cBOM Kpai, cBowo PoauHy, CBOM SI3bIK U
KYJIBTYpY, IPOIILJIOE U HACTOSAIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACTEINIO M TAaMSTHUKAM MPUPO/IBI, TOoCTxkeHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIOCOOHOCTh OIICHMBATh BKJIAQJ POCCHUMCKMX YYEHBIX B CTAHOBJICHHE M Pa3BUTUE OHMOJIOTHH,
MOHUMAaHMs 3HAUYeHUs OHOJIOTHMHM B MO3HAHWU 3aKOHOB MPUPOJIBL, B KU3HU YEJIOBEKa M COBPEMEHHOTO
0O0IIIeCTBA;

ujaeiHas yOe:KIEHHOCTh, TOTOBHOCTh K CIy)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEH pOCCUICKOrO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OIIGHMBATh CHUTYallMI0 M TMPUHAMATh OCO3HAHHBIE pEIICHHs, OPUEHTUPYICh Ha
MOPaNbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJla B TOCTPOCHUE YCTOMYMBOTO OyayIIero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIMTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHSTHUS
[IEHHOCTeW CeMEIHOM )KU3HU B COOTBETCTBUH C TPAIUIUSIMU HapoaoB Poccun;

4) 3¢TEeTHYECKOT0 BOCTIUTAHMS:



ACTETUYECKOE OTHOIIECHHE K MHPY, BKJIIOYAsl CTETUKY ObITa, HAYYHOTO U TEXHUYECKOT'O TBOPUYECTBA,
CTOpPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHUE SMOLIMOHAIIBHOTO BO3JAEHCTBHS KUBOU MPUPOJIBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHMIO B Ppa3HbIX BMJAX HCKYCCTBA, CTPEMJIEHHE IPOSBIATh KauyecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnuyeckoro BocnuTAHMA, (GOPMHPOBAHHUA KYJBTYPHI 310POBbSI M 3MOLHOHAJIbLHOIO
os1aromosyqusi:

MOHMMaHHE U pean3anus 37JJ0pOBOro u 6€30macHOro 0opasa KuU3HU (370pOBOE MUTAHUE, COOITIOICHHE
TUTUEHWYECKUX TPaBUJI U HOPM, COAIaHCHUPOBAHHBIM PEKUM 3aHATHH M OTIBIXA, PeryisipHas (u3ndeckas
aKTHBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUSI K COOCTBEHHOMY (PH3UUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE I[EHHOCTH MpaBWI HMHJIMBUIYAIbHOTO M KOJUIEKTMBHOIO O€30IaCHOrO IOBEACHHUS B
CUTYaIUX, YTPOXKAIOLIUX 30POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHE TOCJEICTBUN M HENpPUATHS BPEIHBIX NMPUBbIUEK (YHOTpEOIEHUs ajKOroJjsi, HAPKOTHUKOB,
KYpEeHUs);

6) TpyA0BOro BOCIMTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAHKE LIEHHOCTU MacTepCTBa, TPYIOJI00HE;

FOTOBHOCTh K AaKTUBHOM JESITEIbHOCTH TEXHOJOTMYECKOW U COIMAJbHOM HAampaBiIeHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TaKyIO 1€ATEIbHOCTb;

MHTEPEC K pazIu4HbIM cdepam MmpodeccuoHalIbHON NesSTeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM
BbIOOp Oynymieit npodeccuu 1 peann3oBbIBaTh COOCTBEHHbIE )KU3HEHHbIE TUIaHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCE KU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

HKOJIOTMYECKHU LieJecooOpa3HOe OTHOUIEHHE K MPUPOJIe KaK MCTOUHUKY JKM3HU Ha 3emile, OCHOBE eé
CYyILECTBOBAHUS;

MOBBILIEHUE YPOBHS 3KOJOTHYECKOW KYJIbTYphI: IPUOOpETEHHE OMbITA MJIAHUPOBAHUS MOCTYIKOB U
OLICHKH UX BO3MOXHBIX TIOCJIEICTBUN JUIsl OKPYKAIOLIEH CpeIbl;

OCO3HaHHKE TTI00aIbHOr0 XapaKTepa SKOJIOTHYECKUX MPo0JieM U MyTel UX pelieHus;

CHOCOOHOCTh HMCHOJIb30BaTh IMpHOOpEeTaeMble NpU HM3YyYEHHH OWUOJOTMHM 3HAHUS U YMEHHS MpU
pelieHuu npobieM, CBA3aHHBIX ¢ PallMOHAILHBIM IPUPOIONOIb30BaHUEM (COOII0ICHIE TTPABHII TOBEACHUS
B IIPUPOJE, HAINPABICHHBIX HAa COXPAHEHUE DPABHOBECUS B HKOCUCTEMAX, OXpaHy BHUIOB, IKOCHUCTEM,
ounocdepsl);

AKTUBHOE HENpUATHE JCHUCTBUM, NPUHOCIIIMX BpeJ OKPYKAWIIEeH NPUPOJHON Cpelne, yMEHHUE
MIPOTHO3UPOBATh HEONArONPUSATHBIE HSKOJIOTMUYECKUE TMOCIEACTBUS MPEANPUHUMAEMbIX JCUCTBUNA H
MpEeAOTBPALLATh UX;

HaJM4YUe PA3BUTOIO 3KOJOTMYECKOIO MBINUIEHUS, SKOJIOTMYECKON KYJIBbTYpPhI, OIbITa ACSITEIbHOCTU
9KOJIOTMYECKOW HANPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCA UMH B IIO3HABATEIbHOW, KOMMYHUKATUBHOM
U COLMAJIbHOW TIPAKTUKE, TOTOBHOCTHM K YYACTHIO B IIPAKTUYECKON JEATEIBHOCTH 3KOJOTHYECKOU
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHHUSA:

c(OPMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
00I11eCTBEHHOM NPAaKTUKU, OCHOBAHHOTO Ha JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJUKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATEJIBCKON KYJIbTYpPhl KaK CpPEICTBA B3aUMOICUCTBHS MEXKIY
JIIOJIbMU U TIO3HAHUSI MUDA;

MOHUMaHHe creun(puKU OHOJIOTHN KaK HayKH, OCO3HAHUS €€ posid B (GOPMUPOBAHUU PALIMOHATILHOTO
HAy4YHOTO MBIIUIEHHS, CO3/IaHUM LIEJIOCTHOTO TPEJCTaBICHUs 00 OKpYKAaIoIleM MHpE KaK O €IUHCTBE
OPUPOJIBI, 4YeJIOBEKa M O0OIIecTBa, B MO3HAHWU NPUPOAHBIX 3aKOHOMEPHOCTEH W pELIeHHH MNpobiaeM
COXpPAaHEHHUs IPUPOJAHOTO PABHOBECHUS;



yOKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIS COBPEMEHHON HMBWIM3ALMUHU: OOECIIEYEHUsT HOBOTO
YPOBHSI pa3BUTHUSI MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, COCOOHBIX pemaTh PeCcypCHbIe
npoOsieMbl pa3BUTHS 4YEIOBEYECTBA, MOMCKA MYyTEH BBIXOJAa W3 INIOOATBHBIX JKOJOTUYECKUX HpoOIeM H
o0ecrieyeHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIHOHAILHOMY HCIOJB30BAaHUIO MPHUPOIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KHU3HH;

3aMHTEPECOBAHHOCTD B IOJIyYEHUM OMOJOTMYECKUX 3HAHUU B LIEJISAX MOBBIILIEHUS OOILIEH KyJIbTYpHI,
€CTeCTBEHHO-HAYYHOW IPAMOTHOCTH, KaK COCTaBHON 4acTh (PyHKIMOHATBFHOW IPaMOTHOCTH O0YYarOIIMXCS,
dbopmMupyemMoii pu n3ydeHnH OHOIOTHH;

[IOHUMAaHHE CYIIHOCTH METOJOB IO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
WCIOJb30BATh IOJly4aeMble 3HAHHUA JUISI aHauM3a M OOBSICHEHHS SBJICHUH OKPYXAIOIIEr0 MHUpa H
MIPOUCXOIIINX B HEM U3MEHEHUH, YMEHHUE JIeNaTh 000CHOBAaHHbIE 3aKJIIOYCHHS HA OCHOBE HAYYHBIX (DaKTOB
Y UMEIOLINXCS JAHHBIX C IIEJIbIO MOIY4Y€HHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTMYECKME 3HAHUS Ul peuleHus mnpolneM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

OCO3HAHME IIEHHOCTH HAy4YHOM JIeATENbHOCTH, TOTOBHOCTb OCYHIECTBJIATH MPOEKTHYID U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIMBUIYAIbHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMO0Opa3oBaHUIO, K AaKTHBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATDBI

MertanpeaqMeTHbIe pe3ylbTaThl OCBOCHUS ydeOHOTO mpeamera «bronorusy BKIIOUYAIOT: 3HAYMMBIC
st GOPMHPOBAHUS ~ MHUPOBO33PCHHsI  OOYJAIONMIUXCS — MEKIUCHHUIUIMHAPHBIE  (MEXIPEIMETHBIC)
oOIIeHayYHbIC TOHSTHUS, OTPAKAIONIME IIETOCTHOCTh HAYYHOH KApTHHBI MHUpa W CHenU(UKYy METOIO0B
MO3HAHMUS, UCTIOJB3YeMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJICHUE, IMPOIECC, CHUCTEMA,
HAy4HbIH (DaKT, TPHUHIUI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCICIOBaHWE, HAOJIOICHHE,
U3MEpEeHUE, OKCIEPUMEHT U JIPyruX), YHHBepcaJlbHbIe Yy4eOHbIe JieiicTBHS  (TIO3HaBaTEIbHBIC,
KOMMYHHUKATHBHBIE, PErYIISITUBHBIC), oOecreunBaronue GopMupoBanne (HyHKIMOHAILHOW IPaMOTHOCTH U
COLMAIBHOW KOMIETCHIIMH OOYyJaroIuXcs, CHOCOOHOCTh OOYYaIOUIMXCS UCIOJIb30BaTh OCBOCHHBIC
MEXIUCIMIUIMHAPHBIE, MHUPOBO33PCHYECKHE 3HAHWS WM YHUBEPCAJbHbIC Y4eOHBIC JICHCTBHS B
MI03HABATEIBHOM U COIUAILHON TIPAKTUKE.

MertanpeaqMeTHbIe pe3yabTaThl OCBOSHHS MPOTPaMMBbI CPEIHEr0 OOIIero 00pa3oBaHUs JIOJDKHBI
OTpaXKaTh:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITEIILHO (DOPMYJTHPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

UCIIOJb30BaTh TpPU OCBOCHUU 3HAHWKA MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHajaW3a, CUHTE3a,
CpaBHEHHUs, Kiaccudukanuu, oO0OIIeHHs), PACKPhIBaTh CMBICI OHOJOTHYECKUX TOHITHH (BBIACIATH HX
XapaKTepHbIe TPU3HAKHU, YCTAHABIUBATD CBSI3U C IPYTUMHU MOHATUSIMH);

OTIpEIeNATh LENH NeATENbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH HMX JOCTHXKCHHS, COOTHOCHTH
PE3yIbTaThl JEATENBHOCTH C MOCTABIEHHBIMHU IEJISIMH;

MCIO0JIb30BaTh OMOJOTUYECKHE MOHITHS ISl 00bSICHEHUs (DAKTOB U SBJICHUI KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKHE pacCyXJIeHUs (MHAYKTUBHBIC, JAEAyKTUBHBIC, [0 AaHAJOTUH), BBISBIATH
3aKOHOMEPHOCTH ¥ MIPOTUBOPEUUS B PACCMAaTPUBAEMBIX SBICHUSX, (DOPMYIUPOBATH BHIBOBI U 3aKITIOUCHHUS,

MPUMEHSITh CXEMHO-MOJENBHBIE CPENICTBA AJIsl IPEJICTABICHUSI CYIIIECTBEHHBIX CBS3EH U OTHOIICHH B
M3y4aeMbIX OMOJIOTHUECKUX OOBEKTaX, a TakKe MPOTHBOPEUM Pa3HOTO POJIA, BHISIBICHHBIX B PAa3IMYHBIX
MH(OPMAIMOHHBIX UCTOYHUKAX;

pa3zpabaTeiBaTh IUIaH pEMICHUs MPOOJEeMbl C YYE€TOM aHaliW3a HUMEIOIIMXCS MaTepUaIbHBIX H
HEMaTEpHUATHHBIX PECYPCOB;



BHOCHUTh KOPPEKTUBBI B JICATEIBHOCTb, OLEHHBATh COOTBETCTBUE PE3YIbTATOB LEISM, OLIEHUBATH
PHCKH TTOCIIEACTBUH e TEIbHOCTH;

KOOPAMHUPOBATH U BBIMIOJHATH pabOTy B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aUMO/JICHCTBUS,

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NP PEIICHUH )KMU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATEIbLCKHE IEHCTBHSI:

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIEA0BATEIECKON M MPOCKTHOM NIESTETLHOCTH, HABBIKAMH Pa3pelIeHHs
po0JieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY MOMCKY METOJIOB PEIICHHS MPAKTHIECKIX
3aJa4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCTIOJIb30BATh PA3JIMUHBIC BUABI IEATEILHOCTH IO MOJYYSHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH,
npeoOpa3oBaHMI0O W TNPUMEHEHHIO B YUYEOHBIX CHUTYallMAX, B TOM YHCJIE IPHU CO3JAaHUU YYEOHBIX H
COIIMAIBHBIX TPOEKTOB;

(bopMUpPOBATH HAYYHBIN THIT MBIIIJICHUS, BJIAJIETh HAYYHOW TEPMUHOJIOTHEN, KIIFOUEBBIMH TTOHITHSIMHA
U METO/IaMH;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3a7a4ll B 00pa30BaTEIBHON NESATETHLHOCTH W JKU3HEHHBIX
CUTYalUsX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIC CBS3M W aKTyalHM3HpPOBATh 3aJady, BBIABHTaTh THIOTE3Yy €&
peleHus, HaxXOIUTh apryMeHTHl Ui JO0Ka3aTelbCTBA CBOMX YTBEPXKACHWH, 3alaBaTh NapaMeTpsl M
KPUTEPHUH PEICHHS,

aHAJM3UPOBATh MOJYYCHHBIE B XOJ€ PEIICHUS 3a/la4d PE3yJbTaThl, KPUTHYECKH OIEHHBATH HX
JOCTOBEPHOCTb, MTPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

J1aBaTh OIIEHKY HOBBIM CHTYaIUsIM, OIICHHBATH TIPHOOPETEHHBIN OTIBIT,

OCYLIECTBIIATh IIEJICHANpPABIECHHBIH IOUCK IepeHoca CpPeACTB U CIOCOOOB  JeicTBUSA B
poheCcCHOHANBHYIO CPEY;

YMETb EPEHOCUTh 3HAHUS B IO3HABATENBHYIO U PAKTUYECKYIO O0IACTH KU3HEAEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUT'aTh HOBBIE WJEH, NpeJylaraTb OPUIMHAJIBHBIE MOJXOJbl M PELICHMs, CTaBUTh HPOOIEMBbI U
3aJjauy, JIOIyCKAIOIMe albTepHATUBHbIE PELLICHMSI.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATbCSI B PA3JIMYHBIX HCTOYHUKAX HHQOpManuu (TekcTe yd4eOHOro mocobus, Hay4dHO-
HOMYJISIPHOM JINTepaType, OUOJIOTHYECKUX CIOBapsAX M CIPABOYHUKAX, KOMIIBIOTEPHbIX 0a3aX NaHHbBIX, B
WuTepHere), aHaIM3upoBaTh WHPOPMALUIO Pa3IMYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTUUYECKU
OLIEHUBATh €€ T0CTOBEPHOCTh M HENTPOTUBOPEUMBOCTb;

(bopMynUpoOBaTh 3aMpockl U MPUMEHATh pa3iIUYHbe METOAbI IPU MOUCKE U O0TOOpE OMOIOrMYECcKOM
uH(popMalny, HeOOXOUMOI JUIsl BBITIOJIHEHHUS YUeOHbIX 3a/ay;

npuoOpeTraTh  OMBIT  MCHOJIB30BAaHUS  HMH(OPMAIMOHHO-KOMMYHMKATUBHBIX  TEXHOJIOTHUH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3JIMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY MpencTaBlieHUs] OMOJOTHMUYECKOW HH(pOpMAIMU
(cxembl, rpauky, IUarpamMMBbl, TaOJIHUIBI, PUCYHKH U JPYroe);

UCIOJb30BaTh HaYYHBIH A3BIK B KayecTBE CPEACTBA MpH padoTe ¢ Ouosiornueckoil mHpopMmarmei:
IPUMEHATh XUMHUYECKUE, (U3NYEeCKHe W MaTeMaTHYeCKHEe 3HAKU U CUMBOJBI, (opMynbl, aOOpeBUaTypy,
HOMEHKJIaTypy, UCIOJIb30BATh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIaJIeTh HaBBIKAMM PpACMO3HAaBAaHUS W 3alIUThl MHQPOpMAaLWU, HWHPOPMALMOHHON Oe30macHOCTH
JMYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) ob6menne:

OCYIIECTBISATh KOMMYHHKALlMM BO BceX c(epax >KHM3HM, AKTHBHO YYacTBOBAaTh B JMAJOre WIH
JMCKYCCHUM IO CYIIECTBY OOCyXJaeMoi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBAaTh CYXKJICHHS



OTHOCHUTEJIBHO BBIIIOJHEHUS IpEAJaraeéMoil 3ajaud, yUUThIBaTb MHTEPEChl U COIJIACOBAHHOCTb IO3ULIUMN
JOPYTrUX Y4aCTHUKOB JIMaJiora Ui AUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpEICTBa OOLICHMS, NOHUMATh 3HAYCHHWE COLMAIBHBIX 3HAKOB,
MPENOCHIIOK BOBHUKHOBEHUSI KOH(DIUKTHBIX CUTYallui, YMETh CMSTYaTh KOH(IUKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU cHoco0amMu OOLIECHHWS M B3aMMOJACHCTBHS, MOHMMATh HAMEPEHHs JIPYTUX
JO/IeH, TPOSIBIIATH YBAXKHUTEIBHOE OTHOLICHHE K COOECeTHHKY M B KOPPEKTHOH (opme (GopMyaupoBaTh
CBOM BO3PaXKECHMUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTth CBO TOUKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

[IOHUMAaTh U HCIOJIb30BaTh MPEUMYILECTBA KOMAHJHOW M MHAMBHUAYAJIbHON pabOThl MpU pPELIECHUU
Ouosornyeckoii  mpoOneMbl, OOOCHOBBIBAaTH  HEOOXOIMMOCTH  INPHUMEHEHHs]  TPYIIOBBIX  (GOpM
B3aUMO/ICHCTBUS NPU pelIeHUH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTHUKY U METO/Ibl COBMECTHBIX JIEHCTBUI € YUETOM OOLIUX MHTEPECOB U BO3ZMOKHOCTEN
KaXKJI0TO WIE€HA KOJJIEKTUBA;

MPUHUMATh I€JI1 COBMECTHOM JESTENIbHOCTH, OPraHW30BbIBAaTh U KOOPAWHUPOBATH AECUCTBUS MO €€
JOCTUKEHHIO: COCTAaBJIATH IJIaH JEMCTBUM, paclpenessaTh pojau ¢ Y4ETOM MHEHHM y4aCTHUKOB, 00CYKJaTh
pe3ynbTaThl COBMECTHOU pabOTHI;

OIICHMBAaTh KAauyeCcTBO CBOEr0 BKJaJa M KaXJIOTO YYaCTHMKAa KOMaHIbl B OOLIMI pe3ynbTar o
pa3paboTaHHBIM KPUTEPUIM;

npeaiaraTb HOBbIE MTPOEKTHI, OLIEHUBATh UJIEU C TO3UIIMH HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYILIECTBIISTh TMO3UTUBHOE CTPATETHYECKOE IMOBEACHHE B PA3IUYHBIX CHUTyalMsX, NPOSBIATH
TBOPYECTBO M BOOOpaXKEHUE, ObITh MHULIUATHUBHBIM.

OniaieHNe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

1) camoopraHu3zanus:

UCIOJb30BaTh OMOJOIMYECKUE 3HAHMS I BBIABIECHUS NMPOOJIEM M HUX PEUICHHS B KU3HEHHBIX U
Y4€OHBIX CUTYaIUSX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUH LIE€JIE€BbIE U CMBICIOBBIE YCTAHOBKU B CBOUX JAEHCTBUSX
U TIOCTYIKaX IO OTHOILEHUIO K )KUBOW IPUPOJIE, CBOEMY 3[J0POBBIO U 3[JOPOBBIO OKPYXKAIOIIUX;

CaMOCTOSITEJIBHO OCYLIECTBIIATh MO3HABATENbHYIO IEATENbHOCTb, BBIABIATH MPOOIEMbI, CTaBUTh U
(bopMynupoBaTh COOCTBEHHBIE 3aJJaull B 00pa30BaTEIbHOMN AESTEIbHOCTH U )KU3HEHHBIX CUTYALIUAX;

CaMOCTOSITEJIBHO COCTaBJATh IUIAaH peUIeHuss NpoOieMbl € y4ETOM MMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclMpATh paMKU y4eOHOI0 IIpeMeTa Ha OCHOBE JIMUHBIX NPEANIOYTCHUH];

Jie71aTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO HIMPOKON 3PYAULIUMU B Pa3HbIX OOJIACTSIX 3HAHUH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTeNIbHBIN U KyJIbTYpHBIN YPOBEHb.

2) cAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATENLHOCTh, OLICHUBATh COOTBETCTBHE
pe3yabTaTOB LETAM;

BJIaJIeTh HaBbIKAaMHM I[O3HABATENBbHOM pediaekcuu Kak OCO3HaHMs COBEpIIaeMbIX JCUCTBUU U
MBICTMTEIBHBIX MPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUH, NCIOIB30BATh MPUEMBI PE(PICKCHH I OLEHKU
CHUTYalllH, BBIOOpa BEPHOTO pEILICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PELICHHUS TI0 UX CHHKEHHIO;

MPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX IIPU aHAJIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ce0s U APYrUX:

PUHUMAThH ce0s, TOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;



IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJILTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U MPABO JPYrHX HA OLUIHOKH;
pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmertHsie pe3ynbraThl ocBoeHHus mporpaMMbl COO mo 6uosioruu Ha 6a30BOM ypOBHE BKIIFOYAIOT
cnenupuveckue s yaeOHoro npeamera «bruosorusy HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHI TIO
OCBOCHHIO, MHTEPIPETALUU W TMPEoOpPa30OBaHMUIO 3HAHWW, BUJABI ACATEIBHOCTH IO IMOJYYCHHUIO HOBOTO
3HAaHUS W TPUMEHEHHUIO 3HAHWN B PA3IMYHBIX YYEOHBIX CHTYallUMsAX, & TAaKKE B PEaJbHBIX >KU3HEHHBIX
CUTYallUsiX, CBSI3aHHBIX C OHOJOrHed. B mporpamme mpeaMeTHbIE pe3yJabTaThl MPECTABICHBI 10 TOJaM
00y4eHusl.

[IpenmetHbie pe3ynbTaThl OCBOEHUS YydeOHoro mpenmera «buonorus» 6 10 knacce TOIDKHBI
OTpaKkaTh:

c(OPMHUPOBAHHOCTh 3HAHUK O MECTE W PO OMOJIOTHH B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (JOpMUPOBaHNH COBPEMEHHOI €CTECTBEHHO-HAYYHOW KapTHHBI MEpa M HAYYHOTO MHUPOBO33PEHUS, O
BKJIQJIC POCCHUHCKMX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (YHKIIHOHAIHHON
IPaMOTHOCTH YeJIOBEKA JITsl pEIICHUsI )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJECpPKaHNE OMOJIOTUYECKUX TEPMHUHOB WM MOHATHH: JKWU3HB, KJIETKA, OPTaHU3M,
MeTabonu3M (0OMeH BeUIeCTB M MpEBpalleHHe JHEpPruH), ToMeocTa3 (camMoperyisiius), ypOBHEBas
OpraHu3aIus KUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PEMPOIYKINs), HACIEICTBEHHOCTh, N3MEHYHBOCTD,
POCT U pa3BUTHE;

yMEHHE H3JaraTb OMOJIOTHYECKHE TeOpHH (KJIETOYHAs, XpOMOCOMHAas, MyTallMOHHAsl, LIEHTpaJlbHas
norMa MoJeKyisipHor Owmosorum), 3akoHsl (I. Mengens, T. Moprana, H. 1. BaBunoBa) u yuenust (o
IIEHTpaX MHOTO00pa3usl U MPOUCXOKACHUS KyIbTypHbIX pacteHuii H. Y. BaBuiosa), onpenensats rpaHuIibl
UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yMEHHE BJaJleTh METOJaMU HAy4YHOI'O TO3HAaHUS B OWOJIOTHU: HAONIOJIEHHE U ONHCAHUE KHUBBIX
CHCTEM, IIPOLIECCOB U SIBICHUHN, OpraHU3alusl U NPOBeICHHE OHOJOrHYEeCKOr0 SKCIIEPUMEHTA, BBIABIKEHUE
TUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMA BEJIMYMHAMU, OOBSICHEHHE IMOJIyYEHHBIX
pe3yNbTaTOB, HUCHOJB30BAHHBIX HAYYHBIX MOHSATHHI, TEOpUM M 3aKOHOB, yMEHHUE [eJlaTh BBIBOJBI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHbIE TPU3HAKH BHPYCOB, KJIETOK MPOKAPHOT M  3YKapHUOT,
OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHM TPOLIECCOB: OOMEHa BEUIECTB H
MIPEeBPAIIEHUS SHEPTUU B KJIeTKe, (POTOCHHTE3a, TUIACTUYECKOTO U YHEPTeTUYECKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOJOTBOPEHH S, Pa3MHOKEHHUS, HHAWBHIyaIbHOTO Pa3BUTHsI OpraHiu3Ma (OHTOreHe3);

YMEHHE MPUMEHSTHh MOJIYYCHHbIC 3HAHUS U1 OObSICHEHHS OMOJOTHYECKHX IMPOLIECCOB M SIBICHUM,
JUIA TIPUHATHS MPAKTUYECKUX PElIeHWH B TMOBCEIHEBHOM >KM3HM C IENbI0 oOecreyeHus 0e30MacHOCTH
CBOET0 3I0POBbsl U 3JI0OPOBBS OKPYXKAIOIIMX JIOACH, COOJIOACHHS HOPM TPAaMOTHOTO TOBEICHUS B
OKpyXKarolllel IpUpoJHON cpesie, MOHMMaHue HEOOXOJUMOCTH UCIOIb30BAHUS JOCTHKEHHIH COBPEMEHHOM
OMOJIOTUU U OMOTEXHOJIOT MM JJIS1 pallMOHAIBHOTO IPUPOAOIOIb30BAHNUS;

YMEHHE pellaTh 3JIeMEHTapHble I'€HETHUeCKHE 337add Ha MOHO- M JUTHOPUAHOE CKpEIIMBAaHUE,
CIIETIJICHHOE Hacle/l0BaHUe, COCTaBIATh CXEMbl MOHOTMOPHMJIHOTO CKpELMBaHMUS Ul MpeJcKa3aHHs
HaclleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE U MpaKTHUeCKHe paboThl, COOMIOAATh MpaBWiia MpH padoTe ¢
y4eOHBIM U JJabOpaTOpHBIM 000PYAOBAHUEM;

YMEHUE KPUTHUYECKH OIICHMBATh W MHTEPHPETHUPOBATh MH(POPMAIUIO OHOJIOTMYECKOTO COJEp KaHUS,
BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX MCTOYHHUKOB (CpEACTBa MAaccoBOM MHGopManuwu,
HAy4YHO-TIONMYJISIpHBIE MaTepualibl), ATUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUI B Ouosoruy,
MeaULUHE, OMOTEXHOJIOTHH;



YMEHHE CO3/1aBaTh COOCTBEHHbIC NMUCHMEHHBIC W YCTHBIE COOOMICHHs, 0000Imas OHOIIOTHYECKYIO
MH(OPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIB30BATh MOHATHIHBIN ammapaTr OHOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpenamera «buonorus» 6 11 Kaacce NOIHKHBI
OTpaXarh:

c(hOpPMHUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJOTHUU B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (()OPMHPOBAHHH COBPEMEHHOHN €CTECTBCHHO-HAYYHOW KApTUHBI MHPA U HAYYHOT'O MHPOBO33PEHUS, O
BKJIAJIC POCCHMCKMX U 3apyOeKHBIX YYECHBIX-OHMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIIMOHATLHOM
IPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHHUS )KU3HCHHBIX 33]1a4;

YMEHHE PaCKPBIBATh COJCPKAHUE OMOJIOTHUECKUX TEPMUHOB M TIOHSATUI: BUJI, TIOMYJISIIIHS, TEHO(DOH],
IBOJIFOIIMS, JBIDKYIIUE CHITBI ((DaKTOPBI) IBOJIOLUH, IPUCIIOCOOICHHOCTh OPTaHU3MOB, BHJI000pa30BaHHE,
IKOJIOTHYECKHE (PAKTOPBI, OKOCHCTEMa, MPOIYIEHThI, KOHCYMEHTBHI, PEAYICHTHI, ICMH I[UTAHUS,
9KOJIOTUYECKas MUpaMuIa, OuoreorieHo3, ouocdepa;

YMEHHE H3Jlarath OHOJIOTHYECKHE Teopuu (dBoyonroHHas Teopus Y. JlapBuHA, CHHTETHYECKAS
TEOpHUsl SBOJIIOIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apojpimeBoro cxoiactBa K. M. bapa, uepemoBanus
TJIaBHBIX HampaBieHud u myrtei sBomonnn A. H. CeBeprioBa, yuenust o 6uocepe B. 1. Bepnanckoro),
OTIPEJICIIATH TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHHE BJAJIETh METOJAMU HAYYHOT'O ITO3HAHWSA B OWOJIOTHH: HAOIIOJICHUE W OIHCAHUE KHBBIX
CHCTEM, TIPOIIECCOB U SIBJICHUM, OpraHU3aIis U MPOBeJIeHNEe OHOJIOTHYSCKOTO IKCIIEPHUMEHTA, BBIJIBHIKCHHE
TUTIOTE3bI, BBISABIICHUE 3aBUCUMOCTH MEXIYy HCCICIYEeMBIMA BEIMYMHAMH, OOBSICHCHHE IOJTyUCHHBIX
pe3yJbTaTOB, HWCIOJH30BAHHBIX HAyYHBIX IOHATHH, TEOPHH W 3aKOHOB, yYMEHHWE JIeJIaTh BBIBOJBI Ha
OCHOBAHUH TIOJYICHHBIX PE3YJIbTATOB;

YMEHHE BBIJICNIATh CYIISCTBEHHBIC TMPU3HAKA CTPOCHHUS OWOJIOTHUECKHX OOBEKTOB: BHJIOB,
MOMYJSIUM, TPOAYLUEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHOTEOIIEHO30B M HSKOCUCTEM, OCOOEHHOCTH
MIPOLIECCOB: HACJIEICTBEHHOU M3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUJI000pa30BaHus,
MPUCTIOCOOIEHHOCTH OPraHW3MOB, ACUCTBUS SKOJIOTHUECKUX (aKTOPOB Ha OPraHU3MbI, IEPEeHOCa BEIIECTB
U TIOTOKAa DHEPrUM B D3KOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHHIl B HKOCHCTEMax CBOEH MECTHOCTH,
KPYTrOBOpOTa BEIIECTB M OMOT€OXUMHUUYECKHX ITUKIIOB B Onocdepe;

yYMEHHE MPUMEHATh MOJyYeHHbIE 3HAHUS JUISl OOBSCHEHUS OMOJIOTUYECKHX IPOLIECCOB M SIBICHUH,
JUIA TIPUHATHS MPAKTUYECKUX PEIIeHUWH B MOBCETHEBHOM JKM3HMU C IENbl0 oOecrieyeHus: 0e30MacHOCTU
CBOET0 370POBbsI U 3JI0OPOBBSl OKPYXKAIOUIMX JIOAEH, COOJIOACHHS HOPM TIPAaMOTHOTO TOBEICHUS B
OKpY’Karolllei MPUPOAHOHN cpelie, MOHUMaHUE HEOOXOAMMOCTH HMCIOIb30BAHUS JIOCTHKEHUN COBpEMEHHOU
OMOJIOTHH 7Sl PallMOHATILHOTO MPUPOI0IOIB30BaAHUS;

YMEHHE pelaTh dJeMEHTapHble OWOJIOTUYECKUE 3a/lauM, COCTaBISTh CXEMbI MEpPEHOCa BEIIECTB U
SHEPruM B dKocucTeMax (Leny MUTaHus);

YMEHHE BBINOJIHATH JTA0OpATOpHBIE M TMpaKTHYeCKue padoThl, coOMIOAaTh IMpaBwia MpuU paboTe C
y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKHU OIICHWBATh U WHTEPIPETHPOBATh MH(OPMALNIO OHOJIOTHYECKOTO COICpKAHUS,
BKJIIOUAIOLIYIO TICEBJIOHAYYHbIE 3HAHUS U3 PA3IUYHBIX MCTOYHHMKOB (CpEICTBAa MaccoBOW WH(pOpMaIuu,
HAy4YHO-TIOMYJISIPHBIE MaTepUAIIbl), pACCMATPUBATh TTI00ANTBHBIE IKOJIOTUYECKUE MPOOIEMbI COBPEMEHHOCTH,
(hopMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOIIEHHS, 00001Ias OUOIOTHYECKYIO
MH(OPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAaMOTHO HCTIOJIh30BaTh MOHSATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Nenn/m | HaumeHoBaHUe pa3aeioB U TeM MPOTrPaMMBbI Koau4yecTBo yacoB DJIeKTPOHHBbIE
Bcero Kontpoasubie | IlpakTuuyeckue | (uudppoBbIie)
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
1 buonorus xak Hayka 2 0.5 bubnuorexa [JOK
https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHu3aLus 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTAB M CTPOEHUE KIETKU 8 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41c292
4 JKuzHenesITeIbHOCTD KIICTKH 6 bu6moreka [IOK
https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE 1 MHIUBUIYATTBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTh OPraHU3MOB 8 15 bubmuorexa [JOK
https://m.edsoo.ru/7f41c292
7 Ceneknus opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
8 PezepBHoe Bpemst 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KVIACC
N KoauvecTBo yacos JJIeKTPOHHBbIE
n/-n HaumeHoBaHue pa3/1ejioB U TeM IPOrPaMMBbI Beero Konrpoabusie | Ipakruueckue | (uupposbie)
padoTsbI padoThI o0pa3oBaTe/bHbIC
pecypcsl
1 3 5 9 1 bubnunoreka [JOK
BOJIOTHOTHAR BHOJOTIA https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U Pa3BUTHE KU3HU Ha 3eMIIe 9 0.5 Bubmorexa HOK
https://m.edsoo.ru/7f41cc74
3 OpranusMsl 1 OKpyXkarolas cpeia 5 1 bubnmorexa HOK
https://m.edsoo.ru/7f41cc74




4 CooOriecTBa v SKOJIOTHYECKAE CUCTEMBI 9 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK

> Peseparioe Bpes 2 https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5

MNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC

Ne Tema ypoxka KounuecTBo yacos DJIeKTpOHHbIe LN poBbIe

n/n Bcero Koutpoabubie | IIpakTnyeckue | o0pa3oBaTeibHbIE
padoThI padoThl pecypchbl

1 buosorus B cucreme Hayk 1 bubnuoreka [IOK

https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

2 MeTo b1 MO3HAHUS KHUBOU IPUPOIBI. 1 0.5 bubnuoreka [IOK

[Mpaktuyeckas pabora Ne 1 «Mcnons3oBaHue https://m.edso0.ru/863e6122
Pa3IMYHbIX METOJIOB npu U3y4EHUU
OMOJIOTHYECKUX O0BEKTOBY
3 buomornyeckne  cUCTeMBbl, TPOIECCHI W HUX 1 bu6moreka [IOK
U3y4YeHHE https://m.edso0.ru/863e6564
4 XUMHUYECKUH COCTaB KJIETKU. Boma u MuHepanbHbIC 1 bu6moreka [IOK
coJn https://m.edsoo.ru/863e674e

5 benku. CoctaB u cTpoeHue OEJIKOB 1 bubnuorexa [JOK

https://m.edsoo.ru/863e6b72

6 depmeHTHI — OHMOJIOTHYECKHE KaTaJM3aTOPHI. 1 0.5 bubnuorexa [JOK

Jlabopatopnass  padora Ne 1  «M3ydeHue https://m.edso0.ru/863e6b72
KaTaJUTHYECKONM aKTUBHOCTH (epMeHTOB (Ha
MIpUMepe aMuUIa3bl WK KaTaaasbl)»

7 Vraesoasl. JInnuael 1 bu6mmoreka [JOK

https://m.edso0.ru/863e6870

8 Hyxnennossie kucnotsl. AT® 1 bubnuoreka [IOK

https://m.edso0.ru/863e6d5c

9 Hctopus u meronpl u3yueHus kietku. Kierounas 1 bubnmoreka [JOK

TEOpHst https://m.eds00.ru/863e6e88

10 Kietka xak nexocTHas »KUBasi CUCTEMA 1

11 Crpoenne 9YKapUOTHUYECKOU KIIETKU. 1 0.5 bubnuorexa [IOK




Jlaboparopuast pabora Ne 2 «M3ydeHue cTpoeHus
KJIETOK PAaCTeHMH, KUBOTHBIX, TPHOOB U OakTepuit
M0JI MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpErapaTax
Y MX OTIMCAHUE

https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢

12 OOMeH BelecTB WM METab0Iu3M bu6mmoreka [IOK
https://m.edso0.ru/863e766¢
13 doTocuHTe3. XEMOCHHTE3 bu6mmoreka [IOK
https://m.edso0.ru/863e7c98
14 DHepreTuyeckuii oOMeH bubnuoreka [JOK
https://m.edsoo.ru/863e7aae
15 KuzHeHHBIN UMK KJICTKU. JleneHue KIIeTKH. 0.5 bubnuotexa [JOK
Muro3. Jlaboparopuas pabota Ne 3 «HaGmoneHue https://m.edsoo.ru/863e7dc4
MHTO3a B KJIETKaX KOHYHMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIIPENapaTaxj»
16 buocunTes 6enka. Peakiiyus MaTpUyHOTO CHHTE3a bubnuoreka [IOK
https://m.edso0.ru/863e796e
17 Tpaucnsus — Ouocunres Oenka bubnuoreka [IOK
https://m.edsoo.ru/863e796e
18 Hexnerounsie GopMbI )KU3HU — BHPYCHI bubnuorexa [JOK
https://m.edso0.ru/863e7540
19 DopMBbI Pa3MHOKEHHUST OPTaHU3MOB bubnuorexa [JOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
21 OOpa3oBaHne ¥ pa3BUTHE IIOJOBBIX  KIIETOK. 0.5 bubnuorexa [JOK
OmnonorBopenue. JlaGoparopHas padora Ne 4 https://m.edso0.ru/863e81b6
«M3ydeHue CTpOCHHS TOJIOBBIX KJICTOK Ha TOTOBBIX
MUKpOIperapaTaxy
22 WNuauBuayaibHOE pa3BUTHE OPTaHU3MOB bubmmoreka [IOK
https://m.edso0.ru/863e8436
23 I'enernka — Hayka O HacCJlEICTBEHHOCTH U bubnuorexa [IOK
W3MEHYHBOCTH https://m.eds00.ru/863e862
24 3aKOHOMEpPHOCTH  HACJEIOBaHUS  TMPU3HAKOB. bubnmoreka [JOK
MoHornOpHaIHOE CKpEIMBaHNE https://m.edso0.ru/863e8878
25 JlurubpuiHoe ckpelrBaHue. 3aKOH He3aBUCUMOTO bubnuorexa [IOK

HaCJICAOBAaHUS ITPU3HAKOB

https://m.edso0.ru/863e89a4




26 CueruieHHO® HACJICIOBAHHE MPU3HAKOB. 1 0.5 bubnmoreka [JOK
Jlabopatopnass  pabora Ne 5 «M3yueHue https://m.edso0.ru/863e8c60
pe3yabTaTOB MOHOTUOPUAHOTO U JUTHOPHIHOTO
CKpeIlMBaHUs Yy  Jpo30(uiasl HAa  TOTOBBIX
MUKPOTIpEIiapaTax»

27 l'eneruka mosa. HacnegoBaHue — NpPU3HAKOB, 1 bubnuorexa [JOK
CLEIUICHHBIX C OJIOM https://m.edso0.ru/863e8c60

28 N3menunBocTh. HenacnencTBeHHass M3MEHYMBOCTD. 1 0.5 bu6mmoreka [{OK
Jlabopatopuass  pabora Ne 6.  H3sydenwe https://m.edsoo.ru/863e8efe
MOJAU(PUKAITUOHHON HM3MEHYHNBOCTH, ITOCTPOCHUE
BAPUALIMOHHOTO PsJia U BApUALIMOHHON KPUBON»

29 HacnenctBennas w3meHunBOCTh. JlaboparopHas 1 0.5 bubnmoreka [JOK
pabota Ne 7. «AHanu3 myranuii y aApo30(uibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIPENapaTax»

30 I'eneTnka yenoBeka 1 bubnmoreka [JOK

https://m.edsoo0.ru/863e8d78

31 PesepBubiit  ypok.  OOoOmeHne 10  TeMe 1
«HacnencTBeHHOCTh M HF3MEHYHBOCTh OPTaHU3MOBY

32 Ceneknus Kak HayKa M TIpOIecc 1 bu6moreka [IOK

https://m.edsoo.ru/863e9214

33 MeTtoapl W JOCTHKEHHUS CEJEKIMH PACTCHHHA W 1 bu6moreka [IOK
’KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTtexHoorMs Kak 0Tpacib MPOU3BOJICTBA 1 bubnuorexa [JOK

https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 4
11 KJIACC
Ne Tema ypoka KoauvecTBo yacoB JJIeKTPOHHBbIE HH(PPOBHIE
n/n Bcero Kontposbnbie | IlpakTHueckue | oOpa3oBaTesbHbIE
padoThI padoThI pecypchl

1 DBOJIIOIMS U METO/IbI €€ U3yUeHUs 1 bu6mmoreka [JOK

https://m.edsoo.ru/863ea20e

2 HcTopust pa3BuTHA MPEACTaBICHUN 00 3BOIIOLUU 1 bubnuoreka [IOK

https://m.eds00.ru/863e9570

3 Muxpo3Boronus 1 bubnuorexa [IOK

https://m.edso0.ru/863e9cle

4 [Monmynsauus Kak »JIe€MEHTapHas €IUHULA BHUAA U 1 0.5 bu6mmoreka [JOK

sBoJiroruu. Jlaboparopnas pabota Ne 1 «CpaBHeHue https://m.eds00.ru/863e99c6




BHJIOB TI0 MOP(OJIOTHYECKOMY KPUTEPHUIO»

5 JBukymme  Cuibl  (dJIeMEHTapHble  (DaKTOPHI) bubnuorexa [JOK
9BOJIIOINH https://m.edsoo.ru/863e9da4
6 EcrectBennslit 0T00p 1 ero Gpopmbl bubnuorexa [JOK
https://m.edso0.ru/863e9ed0
7 Pesynbrarel  3BONIOLMHM:  MPUCHOCOOJIEHHOCTH 0.5 bubnuorexa [JOK
OpraHu3mMoB W BHJ000pa3zoBanue. JlabopaTopHast https://m.edsoo.ru/863e9fde
pabora Ne 2 «Omucanue mNpUCTIOCOOICHHOCTH
opranusMa u €€ OTHOCHUTEILHOTO XapaKTepay
8 Hamnpasnenus u mytu Makpo3BOJIIOIIHT bubnuotexa [JOK
https://m.edsoo.ru/863e9cle
9 HeobOpaTumocTs 3BOITIONINN
10 WcTopus xu3HU Ha 3emiie U METObl €€ U3yUeHHS
11 ['MnoTe3pl MPOUCXOXKIACHUS KU3HU HA 3eMle bubnuoreka [JOK
https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe xu3HM Ha 3eMIie 10 3paM U Neproiam bubnuoreka [JOK
https://m.edsoo.ru/863eatbe
13 OcCHOBHBIE ATambl ABOJIONWN PACTUTEIBLHOTO H 0.5 bu6moreka [IOK
KHUBOTHOTO wMmwupa. IIpaktnueckas pabora Ne 1 https://m.edsoo.ru/863ea8bc
«M3yueHne UCKOMaeMbIX OCTAaTKOB pPAacTEHUM U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas CCTeMa OPraHu4YeCKOro MUupa bubnuorexa [JOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeJIOBEKa (aHTPOTIOTEHE3) bubnuorexa [JOK
https://m.edsoo.ru/863eac2c
16 JIBwkyimue cuitbl ((pakTophl) aHTPOIIOTEHE3a bubnuorexa [JOK
https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IMU IBOJIOLUHU YEJIOBEKa
18 UYenoBeueckre packl U MPUPOAHBIE aJanTaluu bubnuoreka [JOK
YeJIOBEKA https://m.edsoo.ru/863eaea2
19 PesepBHbIl  ypok. O06o0meHne 0o  TeMe
«BO3HUKHOBEHHE U pa3BUTHE )KU3HHU Ha 3eMIIey
20 DKOJIOTUs KaK HayKa
21 Cpenbl 0OuTaHUS U 3KOJIOTHYECKHE (aKTOPBI bubnuorexa [IOK
https://m.edsoo.ru/863eafec
22 Abuortuueckue Qaxropsl. JlaboparopHas padora Ne 0.5 bubnuorexa [IOK

3. «Mopdosoruueckue 0COOCHHOCTH PACTEHUU W3

https://m.edso0.ru/863eb10e




pasHbIX MecT oOuTanus». JlaboparopHas pabora No
4. «BnusiHEE CBETa HAa POCT M Pa3BUTHE YEPEHKOB
KOJIEyCa»

23 buoTtnueckue hakropsr 1 bubnuorexka [IOK
https://m.edso0.ru/863eb348
24 DKOJIOTUYECKHE  XApAaKTEPUCTUKH  IOMYJSLUU. 1 0.5
[Ipaktuyeckas padora Ne 2 «llogcuér mimoTHOCTH
MOIYJISIUNANA Pa3HbIX BUJOB PACTCHUIN
25 Coo01ecTBa OpraHu3MoB — OHOIIEHO3 1 bubnuotexa [JOK
https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 bubnuotexa [JOK
https://m.edsoo.ru/863eb46a
27 OcHOBHBIE MMOKa3aTeln 9KOCHCTEMBI. 1 bu6moteka [IOK
Dkosornyeckue mupamupl. CBOWCTBA 3KOCHCTEM. https://m.edsoo.ru/863eb5fa
Cykueccust
28 [TpupoHBIE SKOCHUCTEMBI 1
29 AHTPONOT€HHBIE SKOCUCTEMBbI 1
30 buocdepa — rmobdanpHas skocucTema 3eMitu 1 bubnuorexa [JOK
https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHMOCHEPHI 1 bubnuorexa [JOK
https://m.edsoo.ru/863ebd16
32 UenoseuecTBo B Onochepe 3emiu 1
33 CocyiiecTBOBaHHE MTPUPOIBI U YETIOBEUECTBA 1 bubnuorexa [JOK
https://m.edsoo.ru/863ebale
34 PezepBubIit ypok. O6o6menne Tembl «CoobiiecTBa 1
Y DKOJIOTUYECKUE CHCTEMBI)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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