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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke nporpamMmbl MO OHUOJOTHU TEOPETUUYECKYIO OCHOBY JUJIS
ONpeeNeHUs] TMOAXOA0B K (OPMUPOBAHMIO COJIEPKaHUS Y4eOHOTO MpeaMera
«buonorusi»  cocraBwiM:  KoHLentyaibHble mosiokenuss PIOC  COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JIEH, COIepKaHUs, PE3yJIbTaTOB 00yUeHUs U TpeOOBaHU
K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, MOJOXKEHUA 00 OOMIMX LENSIX U MPUHIUNAX,
XapaKTEepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHUCTEMBI  CPEIHETO  OOIIero
obpazoBanus B Poccuiickoit denepanmu, a Takke IOJOXKEHHS O crenuduke
Ouosioruu, €€ 3HAYEHUM B TO3HAHUM SKUBOM TMPUPOABI U  OOECIECUCHUU
CYILLIECTBOBAaHMS 4YesoBeueckoro ooOmectBa. CorjiiacHO Ha3BaHHBIM IOJOKEHUSAM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo O6uosyoruu Ja€T mpelcTaBieHrue O IelsaX, 00 olmieil cTpareruu
0o0y4eHHs, BOCIIUTAHUS U PA3BUTUS O0YUYAIOIIUXCSl CPEACTBAMH YUEOHOIO MpeaMeTa
«buonorusy, onpenenser o0A3aTENbHOE MPEAMETHOE COAECPKAHUE, €r0 CTPYKTYPY,
pacopenesieHue 1o paslieJaM M TeMaM, PEKOMEHIYEMYIO IOCJIEI0BaTEIbHOCTD
U3y4YeHUs y4eOHOTO Marepuaia ¢ Y4ETOM MEXKIPEAMETHBIX W BHYTPHUIPEIMETHBIX
CBs3€H, JIOTUKHM 0O0pa3oBaTEIbHOTO  MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEH
00y4Jarommxcs.

B nporpamme nmo O1Moi0THH TaK)Ke€ YUYUTHIBAIOTCS TPEOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM U TPEAMETHBIM pe3ysibTartaM oOOy4YeHHus B
(GhOpMHUPOBAHUM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIBHON JCATEIbHOCTH/YUeOHBIX
JEUCTBUN 00YYaIONTUXCS IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa30BaHMsI.

B mporpamme mo 6uosioruu (10—11 xmacchkl, 0a30BBI ypOBEHb) peaiM30BaH
NPUHIMI TPEEMCTBEHHOCTH B M3y4Y€HMHM OWOJIOrMM, Ojarojgapss 4emy B Hel
MIPOCMATPUBAETCSl  HAMNPABIEHHOCTh HA  Pa3BUTUE 3HAHMI, CBSI3aHHBIX C
dbopMHpOBaHUEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIIUN
JUYHOCTH, IKOJOTUUYECKOTO MBIIUICHUS, TIPEJACTABICHUN O 3JJ0POBOM 00pa3e KU3HU
1 OCpEeKHBIM OTHOIIECHUEM K OKpyXarolier mpupogHoit cpene. [loatomy Hapsay c
HU3yuyeHHEeM OOIeONOIOTUUECKUX TEOpUM, a TaKXke 3HAaHUW O CTPOCHHUM >KUBBIX
CUCTEM Pa3HOT0 paHTra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX IPOIECCOB B
nmporpamMme 1o OHMOJIOTHH YEICHO BHUMAHHUE MCTOIB30BAHHUIO TTOJYYCHHBIX 3HAHUN
B TIOBCEIHEBHOM JKW3HM JJI1 pEHICHUs TMPUKIAJHBIX 3a]ad, B TOM YHCIIE:
npodUIaKTUKA HACJIEACTBEHHBIX 3a00J€BaHMI 4YeJIOBEKa, MEIUKO-T€HETUYECKOTO
KOHCYJIbTUPOBAHUS, OOOCHOBAaHUS DSKOJOTUYECKH I1€JIeCOO0Pa3HOTO TOBEICHUS B
OKPYKaIUIEW NPUPOJHON CpEle, aHAIN3a BIUSHUSA XO3AMCTBEHHOM AESATEIbHOCTH
YeJOBE€Ka Ha COCTOSIHUE MPHUPOJHBIX M HMCKYCCTBEHHBIX JKOCUCTEM. Y CUJICHHUE
BHUMaHMUS K TMPUKIAAHOW HaNpaBJICHHOCTH YydyeOHoro mnpenmera «buonorus»
MPOJMKTOBAHO HEOOXOJAMMOCTBIO OOECIeUEHUsl YCJIOBHM Jis pElIeHUs] OJHOM u3
aKTyaJIbHBIX  3aJa4  IIKOJIBHOTO  OHMOJOTHYECKOTO  Oo0pa3oBaHus, KOToOpas



npenmnosnaraetT (GopMHpOBaHUE y OOYUYaIOIIUXCS CIHOCOOHOCTH aNanTUPOBATHCA K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHE cpeHEro oo0mero o0pa3oBaHusl 3aHUMAET BaXKHOE MECTO.
Ona o6GecneunBaeT (popmMupoBaHHE y OOyYAIOLIUXCS MPEACTaBICHUN O Hay4HOU
KapTUHE MHpa, pacmupsieT W o0000maeT 3HaHUS O IKUBOM mpupoje, €€
OTJINYWTENIbHBIX IIPU3HAKAX — YPOBHEBOW OpraHM3alMyd W DSBOJIIOLUH, CO3MAET
YCIIOBUS JJIs: TO3HAHUS 3aKOHOB JKUBOM MPpUPOIbl, GOpMUPOBAHUS (DYHKIIMOHATIBHOM
I'PaMOTHOCTH, HAaBBIKOB 3JIOPOBOTO M 0e30MacHOro obpasza >KU3HHU, IKOJOTUYECKOTO
MBIIUIEHUS, HEHHOCTHOTO OTHOLIEHUS K )KUBOM MIPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHre OMONOTHS UMEET TakXKe JUIsl PELIECHUS BOCHUTATEIBHBIX U
Pa3BUBAIOIIUX 3a7a4 CPEAHEro O0IIEero 00pa3oBaHuUsl, COIUATU3AIMU 00yYaAIOITUXCSI.
N3yuyenue ounonoruu o0ecreunBaer YCIIOBHUS TUTSE (dbopmupoBaHUs
UHTEJJICKTYyaJIbHBIX, = KOMMYHUKALMOHHBIX W  HWH(OPMALIMOHHBIX  HABBIKOB,
ACTETUYECKON KyJIbTYpbl, CIIOCOOCTBYET HHTErpalMd OHOJOTMYECKHX 3HAHUM ¢
NPEACTABICHUSIMU U3 APYTHX Y4€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUU U
reorpaduu. Ha3aHHble TOJOKEHUS O TNpeIHA3HAYCHHH YYEOHOro NperMeTa
«buonorus» COCTaBWJIM OCHOBY JUIS ONpEIENeHUs IMOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHUIO €r0 COJIEPKaHus, IPEJCTABIEHHOTO B MporpaMMe Mo OMOJIOTHH.

Ot6op conmepkanusi yuyeOHoro mpenmera «buomnorus» Ha 06a30BOM YpOBHE
OCYHIECTBIEH C TMO3MIMI KyJIbTypOoCOOOpa3HOro MOAXOAAa, B COOTBETCTBUU C
KOTOPbIM OOydYarouiuecss JOJKHbI OCBOMTh 3HAHUS W yMEHHS, 3HAYUMbIE IS
(dbopMupoBaHUs OOIIEH KYJIbTYpHhI, ONPEAESIOUINe aJeKBaTHOE TIOBEICHUE YEIOBEKa
B OKpY’)Kalolled NPHUPOIHON cpele, BOCTPEOOBAaHHBIC B TMOBCEIHEBHOM KU3HU H
MpakTU4YecKon aesTenbHOCTH. Ocoboe MEecTo B ITOM CHUCTEME 3HAHMM 3aHUMAIOT
AJIIEMEHTBl  COJEpKaHUs, KOTOphIE CIYXaT OCHOBOM misi  (OpMHUPOBAHUA
MIPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHE MUPA U LEHHOCTHBIX
OPUEHTALMSX  JUYHOCTH, CIIOCOOCTBYIOIIMX TyMaHM3allMM  OMOJIOTHYECKOIo
oOpa3oBaHUs.

CTpyKTypupOBaHUE COJAEpX aHUs Yy4eOHOro marepuasa B MpoOrpaMMe IO
OMOJIOTMM  OCYIIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00
OTIIMYUTENBHBIX OCOOEHHOCTSIX >KMBOW MPUPOJBI, O €€ YpPOBHEBOW OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType ydueOHOro mnpenmera «buomorusp
BBIJICJICHBI CIEAYIOIINE COJepKaTelibHble TUHUMU: «buonornsa xak Hayka. Meroasl
Hay4yHOro mno3HaHus», «Kierka kak Ouonorunyeckas cucrema», «OpraHu3M Kak
Ouonoruyeckass cucrema», «CucreMa M MHOrooOpazue OpPraHHUYEeCKOro MHUPay,
«OBONIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp wm3ydenust ydeOHOro mnpenmera «buonorus» Ha 0a30BOM ypoBHE —
OBIAZICHNE  OOyYarOImIMMHCS  3HAaHUSMH O  CTPYKTYPHO-(YHKIIMOHAJIbHOU
OpraHu3alliy >KUBBIX CUCTEM PAa3HOTO paHra ¥ MpUoOpeTeHUE YMEHUH MCIIOIb30BaATh



OTU 3HAHUS JJIS1 TPAMOTHBIX JEHCTBUI B OTHOIICHHH OOBEKTOB KWUBOW MPUPOIBI U
pelIeHUs Pa3IMYHbIX )KU3HEHHBIX MPOOJIEM.

JlocTmkenne menu u3ydeHus ydeOHoro mpemmera «bumosorus» Ha 06a3oBoM
YpOBHE 00€CTIeYMBACTCS PEIICHUEM CISAYIONTUX 3a/1ay:

OCBOCHHE OOYYalOIIUMHUCSI CHUCTEMBbl 3HAHUHW O OHOJIOTUYECKUX TEOPHSIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIOTE3aX, MpaBWJIax, CIYXalldX OCHOBOM
st (OPMUPOBAHUS TIPEACTABICHUN O E€CTECTBCHHO-HAYYHOW KapTHHE MHpPA, O
METOJIaX HAy4YHOI'O ITO3HAHUS, CTPOCHHH, MHOTOOOpa3Mu M OCOOCHHOCTSX J>KHBBIX
CHUCTEM Pa3HOT0 ypPOBHS OpraHU3aIlMH{, BBIIAOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y oOOydYaromMXCs TO3HABATEIbHBIX, HWHTEUICKTyalIbHBIX U
TBOPYECKUX CIIOCOOHOCTEM B TMpollecCe aHaiM3a JIaHHBIX O MYTIX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3TJISJ0B, MJIEH M IOAXOJ0B K H3YUYCHHUIO J>KMBBIX CHCTEM
pa3HOTr0 YPOBHS OpTaHU3allUH;

CTAaHOBJICHHE Yy OOyd4aromuxcsi oOmel KyJbTypbl, (DYHKIIMOHAIBHON
rPaMOTHOCTH, Pa3BUTHUE YMEHHUN OOBSCHATh U OLICHUBATH SIBICHUS OKPY>KAIOIIErO
MHUpa KUBOW MPUPOJIbI HA OCHOBAaHUU 3HAHUU M OMbBITA, OJYYEHHBIX NMPU U3YUYCHUH
OMOJIOTHH;

dbopmupoBaHue y OOydYaromMXCs YMEHHUH HWJUTFOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIbHOCTU 4YeJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIHUTaHUE YOEKIEHHOCTH B BO3MOXXKHOCTH IIO3HAHMS YEJIIOBEKOM >KHUBOM
MPUPOJIBI, HECOOXOAUMOCTH OEPEKHOIO OTHOIICHUS K HEW, COONIOEHUS dTUYECKUX
HOPM IIPH TIPOBEJICHUN OMOJIOTHICCKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTU OHMOJIOTUYECKUX 3HAHUM JJIS TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHWM U YMEHHWH B MOBCEIHEBHOW >KU3HU NS
OLICHKU TOCJEACTBUM CBOEU NESATEIBHOCTH MO OTHOLICHUIO K OKPYXKAIOIIEH Cpexe,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIIOJCHHE Mep MNPOPUIAKTUKU
3a00JIeBaHUI.

B cucreme cpemnero oOmiero o6OpazoBaHusi «buojorusi», wu3ydaemasi Ha
0a30BOM ypOBHE, SBJISETCS O0S3aTEIbHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jnst u3ydeHuss OMoJIOTMM Ha 0Aa30BOM YpOBHE CPEIHEro OO0Iero oOpa3oBaHUs
otBoauTCs 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 33 yaca
(1 yac B HenenO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU NTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAaHHUE,
U3MEpeHue, KilacCUpUKalMs, MOJIETUPOBaHUE, CTaTHCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble 1 NpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOJOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPTraHU3AIUU
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelIeCTB B KieTke. I[loamepskanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKUEe CBoicTBa OenkoB. buonormyeckue
GbyHKIIUU OEIKOB.



depmeHTsl — Oumosormueckue Katanmm3aTopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) U Mojucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapoPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu aunuaoB. CpaBHeHUE
yTJIE€BOOB, OEJKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBeie kucnotel: JHK u PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIHH.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOICHCTBUS
ujel 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHUs TMPOKapHOTHYECKON KieTku. Knerounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxenne MUTOXOHJApUN U Tmactun. Bunbl mnactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, ILEHTPUOJU, PECHUYKH,
KIyTUKHA. OyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEMIECTB B KIIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripeneneHue  XUMUYECKHX JJIEMEHTOB B HEXKHBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX SJIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOIB», «brocrunTes 6enka», «CTpoeHrne MOJICKYJIbl Oenkay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «CtpoeHue MosieKybl



AT®», «CtpoeHue 3yKapHOTHUYECKOW KIETKN», «CTpOEHUE KMBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKpOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble M NpaKkTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota Ne 2. «M3ydyeHue cTpoeHUsI KIETOK PACTCHUI,
JKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’/KusHenessTeJIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIMSA (PHEPreTuueckuii OOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPphekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. BiausiHue ycnoBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHUHTE3UPYIole OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKA3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIETKe. | 'eHETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubGocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust otkpsiTust Bupycos (. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HCHHOTO IIMKJIAa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyaurens CIIM/la.



OOparHast ~ TpaHCKpUIIIIMS, peBepraza W uWHTerpaza.  [Ipodumaktuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl U cxembl: «Tunel nuTaHus», «Merabonuzmy, «MUTOXOHAPUSDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue JIHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHHne KIETKn», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe 1 HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KinerouHplii 1UKI, WM JKU3HEHHBIM LUK KieTku. WHTepdaza U MHUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIBI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonasdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemast ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAYECHHE TSl CEJIEKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpOUCXOAIIME HA CTaAusiX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOTMYECKUH CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEeMEHHUKUM U SUYHUKUA. OOpa3oBaHHME M PAa3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CIHEepPMAaTOre€He3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobnenue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHoe pasButue. TuUmb
NOCTAMOPUOHAIBHOTO PAa3BUTHA: TPsSMOE, HempsiMoe (IMYuHOYHOE). BrusHue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHul», «BereraTuBHOE pa3MHOKEHHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe u HenpsMOe pa3BUTHE», «l aMeTOreHe3 y MIECKONUTAOLIIUX U
4eIoBEeKa», «OCHOBHBIE CTaJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENapaThl «Cnepmaro3ouasl
MJIEKOIIUTAIOWIETO», «SIHleKIeTKka MieKonuTaromero», «KapuoknHes B KJIETKaX
KOpEIIKa JIyKa», MAarHUTHas MOJeJb-alIuinKanus «/lereHue KieTkn», MOJEIb
JIHK, Mmonenb meTadazHON XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIPENApaTax).

JlaGoparopuas pabora Ne 4. «M3ydeHHWe CTPOCHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amauum reHeTrku. Victopus pa3BUTHs T€HETUKU. Posb uTomoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKril). (OCHOBHBIE TI'€HETHYECKUE
noHsTuA. ['eHeTn4YecKasi CHMBOJIMKA, UCMOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBJIECHHbIE ['. Menaenem.
MonoruOpuHOe CKpelIMBaHUEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHusA. IlpaBuno goMuUHMpOBaHMS. 3aKOH PACHICIJICHUS TMPHU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HENMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTnueckrue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHUA.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JIJISL OTIPEICJICHHS TeHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka nosna. XpoMOCOMHOE OMpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpOMOCOMBI. ['OomMoOramMeTrHsle M rereporameTHeie opraHu3mbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

W3mMeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NpUUYMHBI MyTanuii. MyTareHHble (hakTOpPBI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM nu3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECAIOTHICCKUM, OM3HCIIOBBIN, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[MIP-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HH C HACJIEICTBEHHOW MpPeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM reHepatuBHble MyTanuu. CTBOJOBBIE KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a XKU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUEHUS TeHETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIEHUH U JICUCHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKA.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmuet u cxembl:  «MOHOTHOpPHAHOE  CKpEIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpeluMBaHHE,
«llutonornyeckue - OCHOBbI ~ JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «le€HeTHyeckue KapTbl pACTEHUM,
JKUBOTHBIX U YEJIOBEKa», «l'eHeTHkKa moiyia», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUEIJIEHHOTO0 € ToioM», «KapHhoTuIbl dYelloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoauduKalMoHHas W3MEHYUBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTarimoHHas U3MEHUYUBOCTH.

ObopynoBaHue: MOJENIH-aNIUIMKAIMN  «MOHOTHOPUIHOE CKPELIUBAHUEY,
«Hemonnoe nmomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(bOopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30Quiibl HA TOTOBBIX
MHUKPOIIPETApaATAX ).

[Tpaktnueckast pabora Ne 2. «CocTaBlieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLEcC. 3apOXKIACHUE CEJIEKIUU U JTIOMECTUKALU.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJbTYPHBIX pacTeHUM. LIeHTpbI NPOMCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi 1 MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMU pPACTEHM M JKMBOTHBIX. OLEHKa 3KcTephepa. BIM3KOpoaCTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJUIUIONIOB. JIOCTMIXKEHHsI CENIeKUMU pAaCTEHUH, >XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOoJIOTHa Kak OTpaciib IPOU3BOACTBA. ['€HHAs HMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KiloHHpoBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojornueckne W oTtudeckue  mpoosempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHos.

Tabmuiel u cxeMbl: kKapta «LIeHTphl MPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u NEPEHOC FEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPATOPUIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. DBOJIOLIMOHHAS
Teopust U €€ MecTo B OMOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo U paznuune ¢payH u (GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pYyIAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeHd y BcCex
OpTraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CWIIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0OCHOBHBIE MOJOKEHUS.

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHYMBOCTh. [lomynsiimoHHBIE BOJHBI U Jpeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBOJOIUU. [Ipumepsl
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aANI TAIUH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkposBomorusi.  DPopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHA,
KOHBEpIreHTHas1, mapasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxkaeHue OT HeclenualTu3upoBaHHBIX MpeakoB. lIporpeccupyromnias
crienuanu3anus. AIanTUBHas paJualysl.

JlemoHncTpanum:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmue! 1 cxembl: «Pa3BuTre OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKkymne cuibl 3Boionumy», «Kapra-cxema wapmipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUI0O0OPA30BAHUEY.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB U CeMsiH, KoyuieKus «[IpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@DPOpMBI COXPAHHOCTH
HUCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmumkamus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacCKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(POIOrHUIECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0ICHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: a0uoreHe3 M TaHcmepMmus. XUMHYECKas
3BOJIIOLIMA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIMS.
@opMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3pam u nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUHUCKHAM, JEBOHCKNI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo30Mckass 3pa W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOTECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€0JOrMmyecKux IporeccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIUM PACTUTEIBHOTO M >KUBOTHOTO Mupa. Apomopdo3bl y pacTeHud u
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO0 MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHMS YeTOBEKa. AHTPONOJIOTHS KaK Hayka. PazBuTue npeacTaBieHui o
IPOUCXOXKJIEHUN YeloBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacrtBa u
pa3InyKs Y€JIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIeCTBEHHbII 00pa3  KU3HH,
U3rOTOBIICHUE OPYAUI TPpyAa, MBIIIUIEHHUE, PEYb.

OCHOBHBIE CTa MM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasmui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIAus.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHASs]),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHnckasi).  UepTel  MPUCHOCOOJICHHOCTH  MpEACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuipel 1 cxembl: «BosnukHoBeHne ConHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro wMupa», «PacturenpHas kineTka», <« OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHas CHCTEMa OPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHUYECKHX YEPT CTPOCHHS YEJIOBEKAa U UYEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moanm», «peBHue moan», «llepsbie
COBPEMEHHBIE JII0IU», «HemoBeyecKkrue pach».

O6opynoBanue:  Mymsku — «I[Ipoucxoxxaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHUST KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHMYECKas Taliuia, KouieKuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble M mpakTHYecKHe padoThbI:

[TpakTrueckast padora Ne 1. «l3yueHne nckomaemMbIx OCTaTKOB PaCTCHUN U
YKUBOTHBIX B KOJIJIEKITUSX).



OKcKypeHsi «IBONIOLUSA OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. OpranusmMsbl 4 OKpYy:KawIas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(akTOpOB HAa OPraHU3MBI.

AOuoTtnueckue (pakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAN3M.
[IpucnocoGnennsi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koonepauus,
MyTyajJu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEeUTpau3M. 3HAu€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHMS
OpPraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasiuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISIMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXIA€MOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUN U €€ Perysusl.

JdeMoHCTpanuu:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabnmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
opranusmoBy», «®Potonepuoansm», «llonmynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MOMYJISAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM W3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUIN».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO Opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsI, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
OMOLIEHO3E.

DKoJiorudeckne CHucTeMbl (dKocuctembl). [loHsiTne 00 »dKOcHCcTeMe W
ouoreornieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PeAYIeHThl. KpyroBOpOT BEMIECTB U MOTOK SHEPTHUHU B IKOCUCTEME.
Tpoduueckne (muImeBble) YPOBHHU OKOCHUCTEMBI. [lWimeBble 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: TPOAYKIHU, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIIAPOKOJINCTBEHHOTO Jieca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak Qakrop ycroiunBoctu dKocucteM. CoxpaHeHUe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmecTB 1 OMOTCOXMMHYECKUE ITUKIIBI DJIEMEHTOB (yTiaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emin. AHTpOTNIOTeHHBIE U3MEHEHHs B Orocdepe.
['1oGanbHbIE PKOJIOTHYECKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOIBI 151 YEeJI0BEYECTBA. Coxpanenue
Oropa3zHoo0pasus Kak OCHOBa yCTOMUHMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
VIOpaBJICHHUS TPUPOJHBIMU pEecypcaMu M HX HCHOIb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuubr u cxemsl: «llumeBsie nenn», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOrmiecTBa», «llemu muTanmsy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3s Bomoémay», «ArpoueHo3», «lIpumepHbie
AQHTPOIIOIEHHbIE  BO3JIEUCTBUSA HaA IIpUpoAy», «BaxueWmme WUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasl COCTaBIIAIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy, «DaKkTOphI
PaOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas cTpykTypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mpupoae».

ObopynoBanue: Mojenb-anmnKanus «Tunuuxaeie OMOIEHO3BD», TepOapuit
«PactutenpHble coobmecTBay, koyeknun «buoreHosy, «Bpeaurenn BaxHEHIIIX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIMM PACTEeHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HbIM JKOJOTMYECKHMM TIpYIIaM OJHOTO BHUJA,



Kpacnas xuura Poccuiickoit ®enepannn, n300pakeHHs] OXpaHSEMbIX BHIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI  I10
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJBTATOB OCBOCHHUA Mpeamera «buomorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpEACIICHUIO, HalW4yhe MOTHUBAIlMU K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIMYME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1IEJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€UHCTBE Y4YEOHOM M BOCHHUTATEIBHOM JIEITEIBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPEHHEW MO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA M OMNbITA JICSITEILHOCTH B MPOILIECCE peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCHUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yUJaOIIerocs Kak akTUBHOTO H

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKE€HUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUU y4e€OHBIX W TMO3HABATENIbHBIX 3a/a4, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOEKACHUSAMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpPHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpad, CBOK PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OMOJIOTWMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOT0 HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHHUE SMOIMOHAIBHOTO BO3/IEHCTBHUS AKUBOM MPUPOIBI U €€ [ICHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) pu3uYecKOro BOCIUTAHMS:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHUMAHUE WEHHOCTH TPAaBWJI HHIMBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHHUE TIOCJEACTBUN W HEMPUATHE BPEIHBIX MPUBBIYCK (YHOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TaKyIO IE€SITEIIbHOCTS;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHATbHOM e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun | pealu30BbIBATH
COOCTBEHHBIC KHU3HEHHBIE TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpPA30BaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOJEC KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IJIAHUPOBAHMSI TIOCTYIIKOB M OIGHKM WX BO3MOXHBIX TMOCIEICTBHA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpOoOJeM M IMyTed HuX
pEIICHNUS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWST W YMEHUS TIPU PEIICHHH TPoOJieM, CBS3aHHBIX C pPaIlMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJeHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
aKOocucTeM, brochepsr);

AKTUBHOE  HENPUATUE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXNKaKOUIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOIArONPUSTHBIE SKOJIOTHYECKHE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIAT UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKON KYJIBTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUSI MUDA;

MOHMMAaHUE creruduKd OWOJIOTMM KaK HayKd, OCO3HAHHUS €€ poJikd B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPe Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHMM NPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoOsIemM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pemaTh PEeCypCHbie  MPOOJEeMbl  pa3BUTHUS
YeJI0BEYECTBA, MMOUCKA MyTEeH BBIXOAA U3 II100aJIbHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TMOJYyYCHUM OWOJOTHYECKUX 3HAHUU B IENISIX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPY U3y4YCHUH OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIONb30BaTh TMOJydyaeMble 3HAHUS [JIs aHaiu3a U
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbI0 MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Tpo0JIeM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO IESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JISI (OPMHUPOBAHUS MHUPOBO33PECHHUS OOyYArOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeIOBaHUE,  HAOJIOJICHWE,  U3MEpPEHHEe, OKCIEPUMEHT UM JIPYTHX),
YHUBEpCAJIbHbIE y4eOHbIC JAcHCTBHUS (ITO3HABATENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUHUH OOYy4YaloIIMXCsA, CIOCOOHOCTh
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUITMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS U  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COMAIIBHON MPAKTHKE.

MertanpenMeTHbIE PE3yJbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a3oBble JIorMYecKHue JeiicTBUA:

CaMOCTOATENBbHO  (QOpMYyJIHMpPOBAaTH W aKTyallU3UpOBATh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Ki1acCupUKaluu, 0000IICHUs ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3M C IPYTUMH MOHSATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSAMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPUBAEMBIX
SIBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea Ui IpeICTaBIICHUS
CYILLIECTBEHHBIX CBSI3€H M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TAaK)K€  NPOTUBOPEYMI  PA3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHUs MPOOJEMbl C Y4ETOM aHallh3a MMEIOIIUXCS
MaTepHabHbIX U HEMAaTepUaJIbHBIX PECYPCOB;



BHOCHUTbH KOPPEKTHUBHI B ICSITEIIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BbI€E HCCJIE0BATEIbLCKHE NelHCTBUA:

BJIAJICTh HABBIKAMH y4eOHO-HCCIICOBATEIBCKON U MTPOCKTHOM JCSITEIHHOCTH,
HaBBIKAMHM  pa3pelieHusi MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCIIOJIB30BaTh PA3JIMYHBIE BUJIBI JICSITEIBHOCTH IO TMOJYYEHUIO HOBOIO
3HAaHHS, €T0 HWHTEPHpPETAlNH, MPeoOpa3oBaHUI0 W TMPUMCHCHHIO B y4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX U COIUATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSIMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
NEATEeTLHOCTH U KU3HCHHBIX CUTYaIHSIX;

BBISIBIIAITh NPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHus, HaXOIAUTh apTyMEHTHI IJIs JI0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMeTPhbl K KPUTEPUHN PEIICHHSI;

aHaJTM3UPOBAaTh TMOJYYECHHBIE B XOJAE PpEIICHUS 3aJauyd pe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh TIEPEHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M MPAKTHYECKYIO O00JacTh
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00I1acTeH;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MHGOpMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHalIu3upoBaThH
nH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS, KPUTUIECKHA OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;



(bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJAbI MPHU MOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM $A3BIK B KayecTBe CpeAcTBa Hpu padoTe ¢
OMOJOrMyeckod HHPOpMaLMEH: TPUMEHATh XHUMHUYECKHE, (HU3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIOJB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclo3HaBaHWsd M 3allUThl  MH(}OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

1) oO1menme:

OCYHIECTBJISATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE¢ WU THUCKYCCHH TIO CYIIECTBY OOCYXKIaeMOU TeMbl (yMEHHUE 3aJ1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTEIILHO BBITIOJIHCHUS Tpe/jiaraeMoin
3aJlay, YYUTHIBATh WHTEPECHI U COTJIACOBAHHOCTH IMO3UIMHA JAPYTHX yYaCTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacmo3HaBaTh HeBepOalbHBIE CpejAcTBa OOIEHWs, TMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHTYaIUH,
YMETh CMATYATh KOHQJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTIOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHNUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCITOJIB30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aMMOJEHCTBUS MPHU PEILICHUN Yy4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€TOM OOILIuX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0T0 YieHA KOJUICKTHBRA,;



IIPUHAMATh IL€IM COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULHAHA HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBEpPCAJbHbIE Y4eOHbIC JCHCTBHS

1) camoopranu3anusi:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NpPOOJIEM U HUX
pEIIeHHS B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUAX U IOCTYIKAxX 10 OTHOLIECHUIO K JKMBOH IIPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTh, BBISABIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laul B 00pa3oBaTebHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
HMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CHUTYaLIUsSIM;

pacIMpATh paAMKH Y4€OHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieN1aTh OCO3HaHHBIM BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a peILIECHHE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW DSPYAMIIMHU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BJIaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHHUSA
COBEpPLIAEMBIX JEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PeIEKCHH AJIsi OLEHKU CHUTYyalllH, BhIOOpa
BEPHOTO PEILECHUS;

YMETb OLEHUBATH PHUCKM W CBOEBPEMEHHO IIPUHUMATh PELICHUS IO HX
CHIDKEHHIO;



OPUHUMATh MOTHBBI WM apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynpTaThl OocBoeHus nporpamMmbl COO mo OuojoruM Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUYecKue s yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3iIMuYHBIX Y4€OHBIX CUTYyallUAX, a TaKXKe B pEasIbHbIX
KU3HEHHBIX CUTYallUsiX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T0JIaM 00yUYEHUSI.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB U MpeBpalleHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis *KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBuiioBa) u ydenus (0 IEHTpax MHOTrooOpas3us u
MPOUCXOKICHUS KyJIbTypHbIX pacTenuil H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBJICHUM, OpPraHU3alMs U MPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, HCIOJIb30BAaHHBIX HAYUYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCISATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUS, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBSA
OKPY’KaIOIIUX JIIO/IeH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYKAIOIICH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA Uil  PAlMOHAIBHOTO
PUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTApHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIIHOE CKpEIIMBAaHUE, CIEIJICHHOE HAaCJeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMS IJIsl Mpe/CKa3aHUsl HAaclIeOBAHUS MPU3HAKOB Y
OpPraHH3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeACcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-IOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS yueOHOro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOHN €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJISALNSA, TeHO(OH, SBOIIOIMS, ABIXKYIIKE CUIBI ((PaKTOpBI) HBOIIOLNH,
MPUCIIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTHI, pPEAYIEHThI, Ied MHUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHE TEOpHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TTPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEITUYHMHAMHU, OOBSICHEHHE IMOJYYCHHBIX
pe3yabTaTOB, MCIOIb30BAHHBIX HAYYHBIX TMOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALIUNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JICUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DHEPTHMH B DKOCHUCTEMAaX, AHTPOMOTCHHBIX WM3MEHEHUW B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1eNplo obecriedyeHus: 0e30MacHOCTH CBOETO 3J0POBbsl U 3JI0POBBS
OKPY’KaOIIUX JIFO/ICH, COOII0OIEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHXKEHUMN
COBPEMEHHOW OMOJIOTUH JJIsl PAllUOHATIBFHOTO TPUPOIOTIOJIb30BAHUS;

YMEHHUE peliaTh 3JIEMEHTApHbIE OMOJIOTMUYECKHE 3a/1aud, COCTaBIISATH CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1IeMU MUTaHUS);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHWBATh MW HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-IOMYIISIPHbIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundyecTBO 4YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3geioB U TeEM nmudpoBbIe
Ne /o P Kontpoabnsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus B cucreme Hayk 2 0.5 nommoreika I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB M CTPOCHHE KIIETKH 8 1 bubmmorexa LOK
R https://m.edsoo.ru/7f41c292
JKusnenesteIbHOCTh KIIETKH 6 bubmmorexa LOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD g 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢c292
Pe3epBHOE Bpems 1 bubnuorexa [IOK
P P https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoaundecTBo yacon DJIeKTPOHHbIE
HauMeHoBaHue pa3/iesioB U TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
I IBOJIOUHOHHAS GHOOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7t41cc74
3 OpranusMebl 1 OK aromias cpeaa 5 1 bubmorexa HOK
p PyKarotl pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 §)
Coo0111ecTBa U YKOJIOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOE Bpems 2 nomotexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
ara undposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTunyeckue o p
Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 buoiiorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeTo1bl TO3HAHUS JKUBOU TPUPOJIBI 1 bubmmorexa LOK
A PHPOBL https://m.edsoo.ru/863e6122
3 buosiornueckue cuctemsl, MPOUECCHI | bubnuorexa [JOK
U UX U3y4YEeHUE https://m.edsoo.ru/863e6564
4 XuUMHYECKUH COCTaB KJIeTKH. Boja u | bubmuorexa [JOK
MUHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢e
bu6mmoreka [JOK
b . 1
> em. COCTaB H CTPOCHHE Gemkon https://m.eds00.ru/863e6b72
6 depMeHThI — OHOJIOTHYECKHE | bubnuoreka [IOK
KaTaJIn3aTOPEL. https://m.edsoo.ru/863e6b72
bu6mmorexa [IOK
7 v JJI 1
TJICBOJIBL. JTHITHABE https://m.eds00.ru/863e6870
bu6mmoreka [JOK
8 H .AT® 1
YKJICHHOBBIC KUCIOTRI https://m.edsoo.ru/863e6d5c
9 Hcropus n meToas! n3ydyeHus | bubnuoreka [IOK
kieTku. Knerounast reopus https://m.edsoo.ru/863e6e88
10 KieTka xak 1iesocTHas KABas 1
cucreMa




CrpoeHue 3yKapuOTUYECKON KIIETKH

bu6mmoreka [IOK

11 0,5 https://m.edso00.ru/863e6ff0
HO/L MHKPOCKOTIOM. https://m.edsoo.ru/863e716¢
bu6mmoreka [IOK
12 06 0
MCH BEIICCTB HITH META00THIM https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
1 o . X
3 OTOCHHTES. ACMOCHIHTES https://m.edsoo.ru/863e7c98
bu6mmoreka [IOK
14 DHepreTudecKuii oome
HEPTETHHICCKHI OOMEH https://m.edsoo.ru/863e7aae
15 JKu3HeHHbIN UK KIeTKU. [{enenue bubmuorexa [JOK
KJICTKH. MuTO3. https://m.edsoo.ru/863e7dc4
16 buocunres Oenka. Peakumst bubmuorexa [JOK
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796e
b K
17 Tpancisnus — OnocuHTE3 OelKa nommorexa [0
https://m.edso0o0.ru/863e796¢e
13 Hexknerounsie ¢popmbl )KU3HU — bubnnorexka [JOK
BHPYCBI https://m.edsoo.ru/863e7540
bu6mmoreka [IOK
19 DopMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
20 Meiios bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX
21 KJIeTOK. OTJI0I0TBOPEHHE bubmmorexa [TOK
 VIHIOAOTRApERES. https://m.eds00.ru/863e81b6
MakeTsl XpOMOCOM
” NunuBuayanbHOE pa3BUTHE bubmuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/863e8436
3 I'enetnka — Hayka o bubnnorexka [JOK

HaCJICACTBCHHOCTH U UBMCHYHNBOCTHU

https://m.edso0.ru/863e862




3aKOHOMEPHOCTH HaCJIeA0BaHUS
24 MIPU3HAKOB. MOHOTHOPpHIHOE 1 bubmorexa HOK
P ' pHA https://m.edsoo.ru/863e8878
CKpELIUBaHUE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 §e3aBI/II():I/IMoro Hj::J'IeI[OBaHI/Iﬂ 1 Bubmorexa ITOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CrernyieHHOe HaclieIOBaHUE | 0.5 bubmuorexa [JOK
Npu3HaKkoB. Pemenue 3a1au ' https://m.edsoo.ru/863e8c60
7 I'eneruka nosa. Hacnenopanue | bubmuorexa [JOK
[IPU3HAKOB, CLEIUIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencrBennas bubnuorexa [JOK
28 M3MEHUYUBOCTh. HacnencrBennas 1 https://m.edsoo.ru/863e8efe
U3MEHYUBOCTD. https://m.edsoo.ru/863e8efe
Ceneknus Kak HayKa M IpoLece bu6mmoreka [IOK
29 MeTobl U TOCTHKEHHUS CENEKIINU 1 https://m.edso0o.ru/863e9214
pPacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214
30 buotexHoorus kak orpacib | bubnuotexa [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336
Mopayab 1200paTOPHBIX MPAKTUKYMOB 10 Ouosiornu 10 kiaace
[TpakTuyeckas padora Ne 1 JlaGopatopHblii
31 «cnonp30BaHue pa3InUHbIX 05 MPAKTUKYM Ha Oa3e
METO/IOB IPU U3YYEHUH ’ 9KOJIOTUYECKOTO LIEHTpa
OMOJIOTMYECKUX 00BEKTOBY nunes
JlaGopaTtopnast pa6ota Ne 1
PaTOpHasp JlaGopaTopHblii
«3y4yeHne cTpoeHus KJIETOK
. NPaKTUKYM Ha 6a3e
32 pacTeHHi, )KUBOTHBIX, TPUOOB U 0,5
N 9KOJIOTUYECKOTO LIEHTpa
OakTepuii Mol MUKPOCKOIIOM Ha
nanes
TOTOBBIX MUKpOMpEnapaTax U ux




OITMCAaHHCEC))

JlaboparopHuas pabota Ne 2
«Hab:ro1eHre MUTO3a B KJIETKaX

JlaGopatopHblii
HpPaKTUKYM Ha Oa3e

33 0,5
KOHYMKa KOPEIIKA JIyKa Ha TOTOBBIX ' 9KOJIOTHYECKOTO LIEHTpa
MUKpOIpernapaTax» JTIeS
JlaboparopHas pabota Ne JlaboparopHsrit
3« 3yueHne cTpoeHus MOJI0BbIX 05 NPaKTUKYyM Ha 6aze
KJICTOK Ha TOTOBBIX ' 9KOJIOTHYECKOTO LIEHTpa
MUKpOIpernapaTax» JULes
[IpakTuueckas padora Ne 2. .
. JlaGopatopHbrii
Nzydenune MmoupuKamoHHON
MPaKTUKyM Ha 6aze
34 W3MEHUYHUBOCTH, IOCTPOCHUE 0,5
9KOJIOTUYECKOTO LIEHTpa
BapUaIMOHHOTO Psijia U
- - JLIes
BapHUaIMOHHOW KPUBOY
OBIIEE KOJIMYECTBO YACOB I10 34 3.5
b

[NPOTPAMME




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
arTa nuppoBbIe
Ne ni/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bceero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 OBOJIIOLNSA U METOABI €€ N3YICHUS 1 bubmorexa HOK
H A i https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBiIeHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.1u/863e9570
bu6mmoreka [IOK
3 MuKposBOIIIO 1
HKPOIBOTIOHHA https://m.edsoo.ru/863e9cle
4 [TonysAnys Kak 3;eMeHTapHas | bubnuoreka [IOK
€IWHMIIA BUJIA U SBOJIIOLIUH. https://m.eds00.ru/863e99¢c6
5 JIBmoKymIye cuibl (3JeMEHTapHbIe | bubnunoreka [JOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
bu6nmoreka [JOK
6 EcrecTBeHHBINH 0TOOP M €r0 (DOPMEI 1
p bop https://m.edsoo.ru/863e9ed0
Pe3ynbpratel 3BoIOIIMY:
7 MPUCIIOCOOICHHOCTh OPraHU3MOB U 1 bubmorexa [TOK
p p https://m.edsoo.ru/863e9fde
BUJ000pa30BaHUeE.
Hanpasnenus n nytu bubnnoreka [JOK
8 1
MaKpO3BOJIIOLIN T https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOTIONINMN 1
10 Ucropus xu3Hu Ha 3emiie 1 METObI ]
e€ U3y4eHus
1 ['unoTe3sl MpOUCX0XKACHUS KU3HU 1 bu6mmorexa [IOK

Ha 3emiie

https://m.edsoo.ru/863ea5a6




PazBuTune xu3Hu Ha 3emMJie 10 Hpam U

bu6mmoreka [IOK

12 rnepuoiam https://m.edsoo.ru/863eabbe

13 CoBpeMeHHas cucrema bubnmoreka [JOK
OpPraHuvyecKkoro Mupa https://m.edsoo.ru/863ea48e

bubmmoreka [IOK

14 DBOJIOIMS YeJIoBeKa (aHTPOIOreHe3) https://m.edsogru/8636aczc

15 JBmxyue cuibl ((hakTophI) bubmmoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44

16 OCHOBHBIE CTaIUH SBOJIOLUU
4eJioBeKa

17 UYenoseyeckue pacsl U IPUPOIHBIE bubnuorexa [JOK
aJlanTalliy 4eJIOBEKa https://m.edsoo.ru/863eaea?

18 DKOJIoTus Kak HayKa

19 Cpenbl 0OUTaHMS U SKOJIOTHYECKUE bubnnoreka [JOK
(bakTopsI https://m.edsoo.ru/863eafec

bubnnoreka [JOK

20 brornieckne daxTopet https://m.edsogru/863eb348

)1 Coo0riecTBa OpraHM3MOB — bubnuotexa [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a

2 DKOJIOTHYECKUE CUCTEMBI bubnuorexa [JOK
(2KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKA3aTENN YKOCUCTEMBI.

23 DKOJOTHYECKHE MUPAMUIBI. bubmmorexa [TOK
CBoiicTBa sxocHCTeM. CyKIecoHs https://m.edsoo.ru/863ebSfa

24 IIpupoIHBbIE S3KOCUCTEMBI

25 AHTpPONIOTr€HHBIE 3KOCUCTEMBI

26 buocdepa — rimobanpHas bubnuorexa [IOK

3KOoCcHUCTEMA 3EMITUA

https://m.edsoo.ru/863ebb5e




7 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnunoreka [JOK
ouocpepsl https://m.edsoo.ru/863ebd 16
28 UYenoseuecTBo B Onochepe 3eMiaun 1
MoayJib 1a00paTOPHBIX NPAKTUKYMOB 10 0uoJioruu 11 kiace
JlaGopaTtopHas padora Ne 1 JlaGopaTopHbIit
29 «M3yueHne KaTalIuTUYECKOM | 0.5 MIPaKTUKYM Ha Oa3ze
aKTUBHOCTH (pepMEHTOB (Ha mpuUMepe ' HKOJIOTMYECKOTO IIEHTpa
aMHJIa3bl WA KaTaJlasbl)» THLes
JlaboparopHas padora Ne 2 JlaboparopHbrit
30 «Ornucanue NpucrnocoOIeHHOCTH 1 0.5 MPAKTUKYM Ha Oa3ze
opranusma 1 €€ OTHOCUTEIILHOTO ' HKOJIOTMYECKOTO IIEHTpa
XapakTepa TuIes
AbGuotnyeckue GaKkTopEbI.
JlabopaTopHas padora Ne 3. .
patopHaip JlaGopaTopHbIit
«Mopdonorudeckre 0COOCHHOCTH
. IPaKTUKYM Ha 0aze
31 pacTeHM U3 pa3HbIX MECT 1 0.5
HKOJIOTUYECKOTO LIEHTpa
obutanus». JlaboparopHas pabora
uies
Ne 4. «BnusHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
JlaboparopHbrit
[TpakTuyeckas padora Ne 1 Patop
IPaKTUKYyM Ha 0aze
32 «CpaBHEHHE BUJIOB 10 1 0.5
HKOJIOTUYECKOTO LIEHTpa
MOP(OJIOTHIECKOMY KPUTEPHIOY
TTIes
DKOJIOTHYECKHUE XapaKTEPUCTUKU .
JlaGopatopHblii
nonynsun. [Ipakruyeckas pabora 5
3 NPaKTUKYyM Ha 0aze
33 Ne 2 «IToncuéT IIOTHOCTH 1 0.5 p y
. HKOJIOTUYECKOTO LIEHTpa
MOMYJISLUI pa3HBIX BUJIOB
. TTIeS
pacTeHuii»
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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