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1. MIOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma ydebHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE CPEIHETO
obmiero oOpaszoBanus cocrabieHa Ha ocHoBe PI'OC COO, ®OIT COO, B cOOTBETCTBUU C
@enepanbHOil paboueil mporpamMmoil cpenHero oOmiero oOpa3oBaHUs MO y4eOHOMY MpenMeETy
«buonorus» (6a30Bblii ypoBeHb), ¢ yuérom Konuenuuu mnpernopaBaHus yueOHOro IpeaMera
«buonorusi» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoir d@enepanuu, peaTn3yrOIIUX
OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI, U C YI€TOM padoyeil mporpaMMbl BOCITUTAHUSI.

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMU TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOIXO0J0B K (opMHupoBaHUIO cojepxaHusi ydeOHoro mnpeamera «buomorus» cocraBUiu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMN K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obuiero odbpazoBanusi B Poccuiickoit @enepaiyu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYCHUU B TMO3HAHUM KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TTOJIOKEHUSM, ONPEACTICHBl OCHOBHBIE (DYHKIIMU MPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IEeNAx, 00 o0uieil cTpareruu 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYarOIIMXCS cpeacTBaMu ydyeOHoro mnpeamera «buomnorusy,
orpenenser 005f3aTENbHOE MPEIMETHOE COJCpKaHUE, €ro CTPYKTYpPY, paclpeieiieHue I1o
paszenaMm W TeMaMm, PEKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3YYCHHs Y4eOHOTO MarepHaia C
Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCs.

B mporpamme 1o OHONOTHHM TakKe YUYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON IE€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOMIUXCS 110
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsI.

OBILIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJIMETA «BUOJIOT USI»

B nporpamme no 6umosorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIN30BaH MPUHIIMII
IPEEMCTBEHHOCTH B H3yYeHUHM Ouojoruu, Oiarojapss uYeMy B HeH MpocMaTpHBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMil  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
NPEJICTaBICHUA O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAHUH O CTPOCHUHU KHUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIIUX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYECHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIIATHBIX 33/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS PKOJOTMUYECKH I€JIecO00pa3HOro MOBEICHUS B OKpYKarollel NMPUpPOIHON cpese,
aHamu3a BIMSHUSA XO3SHCTBEHHOM NEATEILHOCTH 4YEJIOBeKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHWE BHUMAaHHS K TPUKIAJIHOW HAINPABICHHOCTH y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHSI YCIOBUH UIS pEIIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraet
dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTU aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOMIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,



pacupsieT 1 00001aeT 3HaHUS O )KUBOI MPUpPoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alMy M DHBOJIOLHH, CO3MAaET YCIOBHA [UIA: IO3HAHUS 3aKOHOB JKUBOM IPUPOIBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
YKU3HU, 3KOJIOTUYECKOTO MBIIIJIEHUS], LIEHHOCTHOI'O OTHOILIEHUS K KUBOU IIPUPOJE U YETIOBEKY.

Bonbmoe 3HaueHne OWMONIOTHS HWMEET TakXkKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3sBUBAIOIIMX 33Jay cpeiHero oouiero oopa3oBaHus, couuanu3anuu odyyaromuxcs. M3ydenne
6uosorun obecreunBaer yCIIOBUS JUISL (bopmupoBaHus MHTEIJICKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, SCTETHUYECKOW KYIBTYPHI, CIIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUU C TMPEICTABICHUSAMH U3 JPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUHU U reorpadguu. HazBaHHbIE MON0KEHUS O NTpeIHa3HAYCHUH Y4eOHOro
npeamera «buosorus» COCTaBWIM OCHOBY Ul OIpENENIeHUs IOJIXOAOB K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUA, TIPEACTABICHHOTO B IPOrpamMMe 10 OHOJIOTHH.

OT160p conepxkanust yueOHOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3ULHUH KyJIBTYpOCOOOPA3HOro MOAX0Ja, B COOTBETCTBUU C KOTOPBIM OOYYaroIUecs JOJIKHbI
OCBOMUTH 3HAHMS M YMEHMs, 3HaUYuUMble A1 (popMupoBaHMs OOIIEH KyJIbTYphbl, ONpPEAEsIonue
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTelbHOCTH. Oco00€e MECTO B 3TOM cHUCTEMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJEp)KaHUs, KOTOpble CIYy)XaT OCHOBOM i  (GOpMHpPOBAHHUSA
IIPEICTaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OMOJIOTHYECKOT0 00pa3OBaHMs.

CrpyKTypupoBaHHe COJepKaHus y4yeOHOro MaTepuasia B TpOrpaMMe IO OHOJIOTHU
OCYILECTBJICHO C Y4ETOM HMPUOPUTETHOTO 3HAUEHHs 3HAHUH 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
JKUBOM NIIPUPOIBI, O €€ YpPOBHEBOH OpraHM3alMd U HBOJIIOLMHU. B COOTBETCTBHUM C ITHUM B
CTPYKType ydeOHoro npeamera «buomnorus» BbIJIEIEHbI CIENYIOLINE COJIEpPKaTEIbHbIE JTUHUU:
«buonorus kak Hayka. Merosbl Hay4HOro no3HaHus», «KieTka kak Onosioruyeckas CUCTEMay,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucremMa U MHOroo0pasue OpraHu4eckoro MUpay,
«OBOJIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U NIPUCYIUE UM 3aKOHOMEPHOCTH.

HEJIN U3YYEHUSA YYEBHOTI'O ITIPEJIMETA «BHOJIOTI'US»
Ilens u3ydyeHuss ydyeOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJICHUE

00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIIOJIb30BaTh 9TU 3HAHUS JIJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUU OOBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3TUUHBIX KU3HEHHBIX MPOOJIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
obecrneunBaeTcs pelieHrneM CIeIYIOIUX 3a1au:

OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUHW O OWOJOTHYECKUX TEOPHSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBujaxX, CIy>KalluX OCHOBOW i (POPMUPOBAHUS
MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KApTUHE MHpa, O METOAAaX HAYYHOI'O IT03HAHUs,
CTPOEHUH, MHOTOOOpa3HMH U OCOOEHHOCTSX KHMBBIX CHCTEM pPa3HOTO YPOBHSI OpraHHU3allui,
BBIJIAIONITUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHMSIX B OMOIOTHH;

dbopmupoBaHre y 0O0yJarOmMXCsl MO3HABATEIBHBIX, MHTEIICKTYAIbHBIX M TBOPYECKHUX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISAJIOB,
UJIEW U MOJXO0/0B K U3YUYECHUIO )KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aLNY;

CTaHOBNIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATH M OIEHWBATH SBIICHUS OKPYXKAIOIIETO MHUpa XUBOW MPUPOJIBI HA
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJYYCHHBIX MTPU U3YICHUH OUOJIOTHH;



dbopMupoBaHHe Yy OOYYAIOIIMXCS YMEHHM HWILTIOCTPHPOBATH 3HAYCHUE OHMOIOTHYECKHX
3HAaHUW B MPAKTUYECKOW JNEATEIbHOCTH YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEIIOBEKOM >KHBOM IMPHUPOIHI,
HE00X0IMMOCTH OEpEKHOTO OTHOLICHHUS K HEH, COOIIOAEHUS STHYECKIX HOPM IPH MPOBEACHUN
OHMOJIOTUYECKHX UCCIIEJOBAHMIA;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JJIsl TIOBBIIMICHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYpPBI, U1l GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

[IPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN W YMEHUI B IIOBCEIHEBHOM JKM3HMU AJIS OLEHKU
MOCNEACTBUIM CBOEH NEATeNbHOCTH MO OTHOIICHHIO K OKpYXaroulel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOI0ICHHE Mep TPODHUIAKTHKY 3a00JIeBaHUH.

MECTO YYEBHOI'O ITIPEJMETA «bHOJIOT'USI» B YYUEBHOM IIJIAHE
B cucteme cpennero oGuiero oopazoBanus «buonorusy», nzydaemas Ha 0a30BOM YpOBHE,

SIBIISICTCS  00SI3aTEIIbHBIM yYYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYUYHBIC ITPEIMETHIY.

Jlist u3ydenusi Ouosioruy Ha 0a30BOM YPOBHE CPETHETO O0IIero 00pa3oBaHUS OTBOJIUTCS
68 yacoB: B 10 xiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 vaca (1 gac B Henenio).



2. COAEPXKXAHUE YYEBHOI'O IIPEIMETA

10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOI KapTUHBI MUpa. CucTeMa OMOJOTHYECKUX HaYK.

MeToap! o3HaHUS )KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OMCAaHNEe, H3MEpEHHE,
KJaccuukanms, MOJAEITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuibl 1 cxembl: «MeTOobl TO3HAHUS KUBOU IPUPOIIBDY.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPAa3IUYHBIX METOJOB MPU H3YYECHUHU
OMOJOTHYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupbie cuctembl (OMOCHCTEMBbI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIuyue KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pa3HooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HU», «YPOBHU OpPraHMU3AIMHM >KUBOU
TIPUPOIBI.

Ob6opynosanue: moaens monekynbl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKHI ~ cOCTaB  KJIETKHM.  XHUMHYECKHE  DJEMEHTHI:  MaKpOdIJIEMEHTHI,
MUKpO3J€MEHTHI. Bosla 1 MUHEpasbHbIE BEILIECTBA.

OyHKIMHU BOJBI M MUHEpAJIbHBIX BeleCcTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHune 0elIKOB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPWUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa 0enKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHThl — Ouonornueckue karammzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrieBonpl: MOHOCaxapu bl (TIIFOKO3a, pud03a U 1e30KCupud03a), Aucaxapuisl (caxaposa,
JIaKTO3a) W TMOJHMCcaxapuibl (KpaxMmal, TJIHKOTeH, IeToNo3a). buonornyeckue QyHKIUN
YIJIEBOJIOB.

Junuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHH.

Huronoruss — Hayka o kiuerke. KiierouHass Teopus — mpumep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEeHHSI KIETKH.

Krnetka kak nenoctHas xuBasi cuctema. OOmIre nMpu3Haky KIETOK: 3aMKHYyTasl Hapy»KHas
memOpaHa, mosekyinsl JIHK kak renerudeckuii anmapar, cuctema cUHTe3a Oelka.



Tunsl KIETOK: J3yKapuoTHdeckas M MpokapuoTudeckas. (OcoOEHHOCTH CTpOEHUs
npokapuoTuyeckoit kineTku. Kierounas crenka 6akrepuii. CTpoeHrne 3yKapHOTHYECKON KIETKH.
OCHOBHBIE OTIINYUS PACTUTEIIBHON, )KHBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, IIMKOKAIMKC, UX (DYHKIIHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaxku, mmzocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IuIacTUabl. [IpoucxokaeHue MUTOXOHAPUA U IUIACTH.
Bunast mitactun. HememOpanHbie OpraHOUIbl KIIETKU: pUOOCOMBI, KJIETOUHBIA LEHTP, LIEHTPUOJIH,
PECHUYKH, KIYyTUKH. DyHKIIMY OPraHOMJIOB KIETKU. BritoueHus.

SAnpo — peryasaTopHbli HeHTp KiaeTku. CTpoeHue sapa: saepHas 000J04Ka, Kapuoriazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. llneiinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Muarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEKHUBOM  IIPUPOLIE»,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuubr u cxemsl: «lleproanueckas TaONMIA XUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHue MoieKkyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue momnekynsl ATD», «CtpoeHue 3ykapruoTHYECKOn
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpaCTUTENIBHOM KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD», «JIUunuasn».

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyAOBaHME NJsi MPOBENEHUs HaOIIOICHU,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENIbHBIX, KUBOTHBIX M OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHble 1 IpakTHYeCKHE PAadOThI:

JlaboparopHas pabota Ne 1. «M3ydyeHHe KaTalUTUYECKOH aKTUBHOCTH (DEpMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaboparopHas pabora Ne 2. «M3yueHue CTpOEHMsI KJIETOK PACTEHHM, KXUBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OMUCAHUEY.

Tema 4. JKuzHenesiTeIbHOCTb KJICTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMMIIALIUSA (SHEpreTUYecKHii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Ponb
3aKOHOB COXPaHEHHUs BEILECTB M SHEPTrUU B IOHUMaHUU MeTadosn3Ma.

Tunbl o6MeHa BemiecTB: aBTOTPO(HBIA U rereporpodHbIif. Ponb depmeHTOB B 0OMEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass aszbl (orocuHTe3a. Peakuuu (doTocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHMHTE3A JJIs )KU3HH Ha 3emiie. Briusuaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAUCHHE XEMOCHHTE3a /I KU3HM Ha
3emute.

OHepretuyeckuii oOMeH B  KieTke. PacmiensjeHue BemIECTB, BbIJCIEHUE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTambl sHepreTuueckoro ooMena. ['nmukonus. bpoxenne u
ero Buabl. KucimoponHoe okuciaeHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuunoro cunre3a. [eHetnueckas wunHpopmamus u JHK. Peanmzanus
TeHeTUYECKON HH(popMaIu B KieTke. [ eHeTuuecKuid KOA U ero CBOMCTBa. TpaHCKpHUIIIUS —
matpuusblid cuate3 PHK. Tpancnsius — GuocunTe3 O6enka. Dranbl TpaHcusanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oelka.

Hexnerounsie ¢opmbl xu3HuM — Bupychl. HWcropus otkpsiTus Bupycos (. W.
WBanoBckuit). OcOOEHHOCTH CTPOEHUS U KU3HEHHOTO IIMKJIA BUpycoB. bakrepuodaru. boneznu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nmMmyHoaeduiuTa yenoBeka
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(BUY) — Boszoymurenr CIIMJla. OOpatHas TpaHCKPHUIIIUA, peBepTa3a W HHTETpasa.
[TpoduakTuka pacpocTpaHEeHUs] BUPYCHBIX 3a00JIeBaHUIA.

JdemMoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupr  u cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «l'eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu sxku3HeHHbld 1wk Bupyca CIIMa, Oakrepuodaray,
«Pemmukanms JJTHK».

O6opynoBanue: moaenu-anmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1WKIJI, WIM JKA3HEHHBIM HHUKI KiIeTKW. MHTepdaza m muto3. Ilpomeccsr,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuntesa JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAa0Op — KapHOTHUIL. J[MIUIOWIHBIA W TaluIOWAHBIA XPOMOCOMHBIC
HaOopbl. Xpomaruasl. Llutonornueckne OCHOBBI Pa3MHOXKEHMSI U MHIMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craaum mutosa. I[lpouecchl, mpoucxonsdlide Ha pa3HbIX
CTaJusAX MUTO3a. BUOIOrMYecKuil CMbICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHW3MOB: Oecroioe U TMoJioBoe. Buabl  Oecmonoro
Pa3MHOXEHHS: JeJIEHUEe HaJBOE, NOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.

Meiios. Craguu wmeiosza. [lporeccsl, mpoucxossnme Ha cragusx meinosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — mponecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro30up,
AllIeKIIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPUOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX >KHUBOTHBIX: ApPOOJIEHUE, TacTpyssius,
opraHoreses. [TocramOproHnanbHOe pa3BuTHe. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB, (DAaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaUN
pa3BUTHSL.

JleMoHCTpanum:

Tabmuupl U cxembl: «DOpMBbI pa3MHOKEHUS OPTaHU3MOBY, «/BOWHOE OMIOAOTBOpPEHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUi», «JleneHne KIEeTKU
OaxTtepuii», «CTpoeHHE TMOJNOBBIX KIETOK», «CTpoeHHe XpoMOCOMbD», «KIETOUHBIN UK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHE», «I ameTOreHes y
MJIEKOTIMTAIOIINX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOMHTAIOLIETO»,
«Sineknerka mitekonuraronero», «KapuoknHe3 B KJIETKax KOpelKa JyKa», MarHUTHas
MoJenb-anmiankanus «/lenenue knetku», moaens JJHK, Moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHas pabota Ne 3. «HabmiojeHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHass pabora Ne 4. «l3yyeHHe CTpOEHMS IOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».



Tema 6. HaciiencTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. lMcropus pa3BuThs TreHeTHMKH. Posb muTOiIOrMM M
SMOPHOJIOTHH B CTAHOBJICHUW T€HETUKH. BKIIa pOCCHICKUX U 3apYOC)KHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroabsl TeHeTHKHA (THOPUIOJOTUYECKUM, UUTOr€HETHUYECKUN, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MPU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe ckpenBaHie. 3aKOH eIMHO00pa3wsi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [umore3a uumcToThl ramer. l[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurnOpugHoe CKpemMBaHWE. 3aKOH HE3aBHCHUMOTO  HACJICIOBAaHUS  IMPU3HAKOB.
[{uToreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIONIEE CKPEIIMBaHUE.
Hcrnonb30BaHne aHATTM3UPYIOMIETO CKPEITMBAHKS JIJIsI ONIPEICTICHUS TEHOTHITA OCOOH.

CueruienHoe HacienoBaHue rmnpusHakoB. PabGora T. Moprana 1o cueIUIEHHOMY
HacJIeIOBaHUIO IreHoB. HapylieHue crenieHus TeHOB B Pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTHUeCKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacnemoBaHue NpPU3HAKOB, CUEIUICHHBIX C
ITOJIOM.

N3MeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POk cpeabl
B HCHACJIEJCTBEHHOH HW3MEHYMBOCTH. XapaKTePUCTHKA MOJU(PUKAIMOHHON H3MEHUYHBOCTH.
Bapuanvonsslii psa 1 BapuanuoHHas kpusas. Hopma peakunn npusHaka. KosinuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIM(PUKAIIMOHHON N3MEHUYHNBOCTH.

Hacnencreennasi, WM reHOTHUIINYECKasl, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYHMBOCTD.
Meiio3 u TmOJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallOHHAs
W3MEHYMBOCTh. Kimaccuukammsi MyTranuii: TeHHBbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
NPUYMHBL MyTaluil. MyTtarennble ¢akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3menunBoctu H. 1. BaBuiosa.

BuesinepHas Hacie1CTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TEHETUKH YeEJIOBEKa:
TeHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKH, MOJEKYISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpeACNICHUEe TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTUIIMPOBaHUEe, B ToM uucie ¢ nomorlpio [1[[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJoBEeKa: TeHHble Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApaconoKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuntumBl 3M10pOBOTO 00pa3a >KU3HU, JUATHOCTUKH, MPODUIAKTHKY U JICYCHUS] TeHETUUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTHPOBAHME. 3HAYEHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPAIIEHUH U JICUCHUHN TeHETHYECKUX 3a00JIEBaHH I YeTIOBEKaA.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICIUIEHUS] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpemmBanue», «lluTonorndeckne OCHOBBI JTUTHOPUIHOTO CKPEIIUBAHUS,
«Mero3», «B3anmMoaeiCTBUE alUIENIbHBIX I'€HOBY, «l'€HeTHUecKrne KapThl PaCTEHUM, JKMBOTHBIX
u 4YenoBekay, «l'eHeTuka mojia», «3aKOHOMEPHOCTH HACIENOBaHMS, CIEIJIEHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumasl wu3MeHunBOCTH», «MoaudukammoHHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpynm KpoBu», «MyTarmoHHas
W3MEHYHUBOCTBY.

OOGopynoBanue: Mojenu-anmuimkanun «MoHOTHOpUIHOE CcKpemuBaHuey, «HemnomHoe
JOMHHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U



Mukpornpenapar «JIpozodumray (Hopma, myranuu GopMbl KPbUTHEB U OKPACKH Tena), repOapuit
«l"opox moceBHOW».

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpEnapaTax.

Jlaboparopuas pabota Ne 6. «M3ydeHne MOANPUKAITMOHHON H3MEHYHBOCTH, IIOCTPOCHHE
BapHAIlMOHHOTO psZia U BapUAILIMOHHOM KPUBOI.

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanmuid Yy JIpo30QHIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekusi Kak Hayka W Ipoliecc. 3apoKJIeHHe CeleKInH U goMectukanus. Yuenne H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpaszus KyJIbTYpHbIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHbIE METOIbI CelIeKIUU. MaccoBblii U MHAUBUAYAIbHBIA OTOOPHI B CENEKLIUU
pacteHui u kuBOTHBIX. OLIEHKa 3KCTephepa. bIM3KopoACTBEHHOE CKpEIMBaHNEe — HMHOPUIMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JMHUK. ['erepo3uc, wnm ruOpugHas Ccuia.
HeponctBenHoe ckpemmBanne — ayrOpumuHr. OtmanéHHas THOpHau3anus W e€ YCHeXH.
HckyccTBeHHBI MyTareHe3 M IMOJTY4YeHHUE MONUIIOUIOB. J[OCTHIKEHHUS CelNeKIMU PACTEeHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonoruss kak oOTpacib MNPOM3BOACTBA. [ €HHas WHXXEHEpHUs. OTambl CO3/aHUs
pexomOunantHoii JIHK u Tpancrennnix opranusmoB. Knerounas wunxkenepus. Kiierounsle
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuil. KiioHupoBaHue BHICOKOIIPOIYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M 3dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHncTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lIBaHoB.

Tabmuubl u cxembl: Kapta «lleHTpbI MPOUCXOXKIACHHUS M MHOT000pasusl KyJIbTYPHBIX
pactenuii», «[lopoapl qOMaITHUX >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWpanoBay, «l[lomumionaus», «OOBEKTHI
ouorexHonorun», «Kinerounele KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MyIsHKU TJIOJ0B U KOPHEIUIOAOB JUKHX (OPM U KyIBTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/BI U JIOCTHXKEHUS CEJEKLMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TNIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSI.

[TpenmnochlIKM BO3HMKHOBEHHUS JBOJIOIMOHHONW TEOpUU. DBOIIOIMOHHAS TEOpHS U €&
MecTO B OroJoruu. BiusHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBHUOETENBCTBA DBOMIOLUU. IlaIEOHTONOTHYECKHE: IIOCIEI0BATEILHOCTE ITOSBICHUS
BHJIOB B ITAJICOHTOJIOTHYECKOM JICTOIIHCH, TepeXoaHble GopMbl. broreorpadmdaeckue: cXoacTBoO
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJCTBA W Pa3udds SMOPHOHOB PA3HBIX BHUOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJIOTUYHBIC, PYJAMMEHTapHBIE OPraHbI,
aTaBU3MBI. MOJ'IQKYJ'IHPHO-6I/IOXI/IMI/I'-IGCKI/IGZ CXO0ACTBO MCXAHHU3MOB HACJICACTBECHHOCTU WU
OCHOBHBIX METa0OIMUECKUX MTyTeH Y BCEX OPraHNU3MOB.



OpomouronHass teopuss Y. JlapBuna. I[lpennochbuiku BO3HUKHOBEHHUSI JapBUHHU3MA.
JIBIOKyIIMe CHUJIBI  SBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH PECYpCOB, HEoNpenesnéHHas W3MEHYHBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eMHULA BUAA U IBOJIIOLIUU.

JBuxymiue cuibl (pakTopbl) 3BOJIOLNUU BUIOB B Mpupoje. MyTalMoHHBIN Mpolecc u
KOMOWHATHBHAsT HM3MEHUYMBOCTh. [lomynsiuonHble BOMHBI W Jpelid reHoB. M3omsamus u
MUTPALIUS.

EcrectBennblii oT1O0p — HampaBistomuid ¢aktop 3Bomonnd. DopMbel eCcTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHM3MOB KaK pe3ysbTaT dBojtoiun. [Ipumepsr npucnocoOnenuit
y opranuzmoB. ApoMop03bl U UINO0AJANTALNUH.

Bun u BupmooOpazoBanme. Kpurtepum Buma. OcHoBHBIE (POpMBI BHI000pa30BaHUS:
reorpauueckoe, IKOJI0rHuecKoe.

MaxkposBomrorus. PopMbl BOMIOLUH: (puieTHdecKas, JWBEPreHTHAs, KOHBEpPreHTHas,
napasuiensHas. HeoOpaTuMOCTh SBONIOIHH.

[IpoucxoxaeHne  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paJgualius.
JdemoHcTpaumuu:

[loprpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O.
['exkenb, @. Mromnep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BUTHE OpPraHMYecKoro wmupa Ha 3emiey», «3apobllu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYyLIECTBOBaHHUEY,
«EctectBenHblit  0TOOp», «MHOroobpazue copTroB pacteHuil», «MHoroo0Opasue mnoposa
YKUBOTHBIX», «[Tonmynsauum», «MyTtannoHHas M3MEHYUBOCTD, «ApomMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanus», «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapmipyra myremectsus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucmoco6ieHHOCTh
OpraHu3MoBy, «l eorpaduyeckoe BU1000pazoBaHuE», «DKOJIOTHYECKOE BUI000pa30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp TJIO0B U
ceMsiH, KoJutekuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX Y.

buoreorpaguueckas kapra Mupa, Koyiekius «DopMbl COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX M PACTeHMI», MoJenb anrumkanusa «llepekpéct xpoMocom», BIaXKHbIE IpenapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (OpMbI KPbUILEB U OKPACKH TeJla).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuyHble IIPEACTABICHUS O 3apOXKIACHUU KU3HU. HaydHble rMIIoTe3bl BOSHUKHOBEHMS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYEecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHWYECKHX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPKICHUE
XUMHUYECKON 3BoNroIMU. HadanpHble Tanel 6uonornueckoit sBomomnuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pasutme >xu3Hm Ha 3emse 1o dpaM M nepuonaMm. Karapxed. Apxenckas u
npoTtepo3oiickas dpel. llameo3oiickas spa u e€ mepHoAbl: KEeMOpPUICKHHA, OpIOBHUKCKUH,
CUIIypUNCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nmepro/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.
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XapakTepucTUKa KIMMara M TIeOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIFOLUU
pPacCTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid U KUBOTHBIX. [losiBieHWHE,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMuecKOro Mupa Kak OTpa’KeHUe 3BOJIOLHUU. OCHOBHBIE CUCTEMATUUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronusi yenoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3yueHus: antponorene3a. Cxo/ICcTBa M pa3andMs 4eJloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBuxymue cuibl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpyaa, MBIIIJICHHE,
peub.

OcHOBHBIE CTaJuU M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YeIOBEK yMEbIi,
UYenoBexk npsmoxondmuii, YenoBek HeaHaepTaibckuid, YemoBek pasyMublid. Haxomaku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIE OOJbBINIKE pachl: €BpOTEOoUHAs (eBpas3HiicKas), HETpo-
aBcTpajoujHas  (9KBaTOpUAIbHAs), MOHTOJOUIHAS  (a3MaTCKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH IMPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. W. Onapun, C. Mumnep, I'. ¥Opu, Y. JlapBus.

Tabmuner 1 cxembl: «Bo3aukHOBeHNe COHEYHOH CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHas cucTeMa OpPraHU4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKUX HAXOJIIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «Uel0oBeuecKHre pach».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WIK U300pakeHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble 1 NpakTHYeCKue padoThl:

[TpakTiueckast padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJNIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKkojorusi Kak Hayka. 3ajgadud M pas3felibl AKOJOrMH. MeToAbl SKOJIOrHYEeCKHX
MCCIIEJOBAHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHHMs ~ OpPraHU3MOB:  BOJAHAs,  HA3€MHO-BO3JAYIIHAs,  IOYBEHHAs,
BHYTPHOpPraHU3MEHHAsI.

Oxonorudeckue (akropsl. Kimaccudukamus sKogoruyeckux (PakTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIOTeHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TEMIleparypa, BIaXHOCTb. DoTomepuoau3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PakTOpoB. bronornveckre puTMbl.

buotnueckne  ¢dakTopel. Buumbl  OMOTHMYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHIIHS,
XUIIHAYECTBO, CUMOMO3  ero ¢opMel. [lapazutusm, koomeparus, MyTyalu3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HeHTpanu3sM. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MPUPOTHBIX COOOIIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanud. OCHOBHBIE TOKa3aTeld TOMYJISIHH:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJAa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJICHHOCTH TOMYJIAINH B €€ PETYIISIH.
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JdemoHcTpauuu:

[Toptpetsi: A. 'ymbonpar, K. @. Pynse, O. I'ekkens.

Tabmumpl u cxemsl: kapta «lIpupogasie 3001 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHble U NIpaKkTHYeCcKHe PadoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PAaCTCHUI U3 PAa3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «I[ToacuéTr mIoTHOCTH MONYISIIUKA PAa3HBIX BUIOB PACTEHUIN.

Tema 4. Coo01ecTBa H IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuouneHo3. CTpykTypsl — OuoleHo3a:  BHJOBafd,
IPOCTPaHCTBEHHas1, Tpopuueckas (mumiesas). Bunpl-noMuHanTel. CBsi3u B OMOLIEHO3E.

Dkonoruyeckue cuctembl (d9Kkocuctemsl). [loHsTne 00 sKOocHCTEME UM OHOTEOIeHO3E.
QOYHKIMOHAIBHBIE KOMIIOHEHTBI HJKOCUCTEMBI: IPOAYLICHTBI, KOHCYMEHTBI, PpEIYyLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpPaMHIbL: TNPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoMcTBa
9KOCUCTEM: YCTOMYMBOCTD, CAaMOpPETyJIsLusl, pazButue. CyKieccus.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOIO JIECa.

AHTPOTIOT€HHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI. buojormueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akTop ycroiuuBocTd dKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnanckoro o O6mocdepe. I'panuipl, coctaB U cTpykrypa Onochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak TrI00albHONH 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHE M 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONOTeHHbIE U3MeHeHus B Onocdepe. [ mobanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHuE TPUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3ns Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBa pallMOHANIBHOIO YIpaBIeHUs PUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHXKEHHs OMOJIOTUH U OXpaHa IPUPO/IBL.

JdemoHcTpaumuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmune!l u cxemsl: «llumesslie nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «IlpupoaHbie
coobmiectBa», «llemn mnuTanHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBexy,
«JKocucTeMa IIMPOKOJUCTBEHHOr0 Jeca», «IJKOCHUCTeMa XBOMHOro Jjecay», «buorenos
BOloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHelInas
coctasisitolas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHUKOBBINA 3P herT, «DPakTOpbI
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B OGuocheper,
«KpyroBopot azota B mpUpoie».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PacturenpHble  coobmiecTBa», Koekuuu — «buoueno3», «Bpenurenn — BajKHEHIIMX
CENIbCKOXO3SMCTBEHHBIX ~KYJIBTYp», TepOapuu M KOJUIEKIIMM pacTeHUil U  KHUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM dKOJOTHYECKUM IpynaM oaHoro Buaa, Kpacnas kaura Pocculickoi
®deneparun, N300paskeHNsI OXpaHIEMbIX BHIOB paCTEHUI U KUBOTHBIX.
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3. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 BUOJIOI'MHA
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUS K peE3yJlbTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM H
MMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType NMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUS MpenMera «buonorusy BblIeICHbBI
CIEyIOIINe  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA POCCHUHCKON  Tpa)kAaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOMPEJICICHUIO,
HaJIMYUE MOTHBAIMM K OOYy4YeHHIO OHWOJIOTHH, LEJCHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOEXJIEHUI JIMYHOCTU HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOY4YarolIMXcs PYKOBOJACTBOBATHCSA B
CBOEH  JCATENBHOCTH  ILIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, NPHUCYIIUMU  CUCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOT0 IPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTH 1LI€JIN U CTPOUTH KU3HCHHBIC TIIAHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHUS Npeamera «buonorus» nocTUraroTcs B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
o0mIecTBe TMpaBWIaMH W HOPMAaMHU MOBEJIEHHS M CIIOCOOCTBYIOT IPOLECCaM CaMOIIO3HAHMS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJICHHUIO, B3aUMHOIO
YBaXEHUS, OEpEeKHOTr0  OTHOIIEHUS K  KYJAbTYpHOMY  HACIEOUI0O U  TPaJUuLUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPCHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIIEHUM, COOTBETCTBYIOIIMX TPAJULIMOHHBIM IEHHOCTSM POCCHUUCKOro  00IecTBa,
paclIMpeHHe KU3HEHHOTO OMNbITa U OMNbITa JAEIATEIBHOCTH B MPOLECCE pean3aliid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIBHOMN IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCcKOro BOCHMTAHMSA:

c(hOpMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIIMK  OOY4YarOIIeToCs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOoHA U
MPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TMO3HUIIMI0O TI0 OTHOIIEHWIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YyMEHUE YYHUTHIBaTb B CBOMX JIEHCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSIMHU, KYIbTYPHBIMUA [EHHOCTSMHU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIONHEHUS YUeOHBIX,
MO3HABATENIBHBIX M HCCIIENIOBATEIBCKUX 3a/lad, YBAKUTEIHLHOTO OTHONICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTHIECKOTO COIEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUW M BOJIOHTEPCKOM JIEATETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTHh POCCUNUCKON TPAKIAHCKONW MICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH mnepe] PonaMHOW, TOpAOCTH 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOIIJIOE U HACTOSIIEE MHOTOHAITMOHAIRHOTO Hapoaa Poccuu;
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[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIeAMI0 M NaMSATHUKAM MPHUPOJIBI,
JIOCTXKEeHUSM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OMOJIOTUY, TOHUMAaHW 3HAYCHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPUPOIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO TPHHSTHS [ICHHOCTEH CEMEWHOMN KM3HU B COOTBETCTBUU C TPAJAHMIHSIMH HAPOJIOB
Poccuu;

4) 3CTeTHYECKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHMIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE IPOSIBIIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHPOBAHHMS  KYJLTYPbI  310POBbS U
IMOLUMOHAIBLHOTO 0JIArONoJIy4usi:

MOHUMaHWE W pealin3aius 3J10pOBOro u 0e30MmacHoro oopasa >ku3HU (310pOBOE MUTAHUE,
coOI0ZIcHHe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH U OTIbIXA,
perymsipHass (QuU3MYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MYECKOMY U MICUXUYECKOMY 3/10POBbIO;

MOHMMAHUE I[EHHOCTH TIPAaBWJI WHIAMBUIYAIBHOTO ¥ KOJUICKTHBHOTO OE€301acHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBHA M HENPHUATHS BPEIHBIX NPHUBBIYCK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KYPEHHUS);

6) Tpya10BOT0 BOCTIMTAHUS:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHYECKON M COITMAIBHON HAIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JESTSIIbHOCTD;

UHTEpEC K pa3muyHbiM cepam mpodeccnoHalbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBII BBIOOP OyayIieit mpodeccun 1 peaaTnu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpa30BAaHUIO Ha MPOTSHKEHUH BCel
KU3HU;

7) 3K0JIOTMYECKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH I1eIecO00pa3HOe OTHOIICHHE K IPHUPOJIC KaK NCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKON KYJIbTYpBI: MPHOOPETEHUE ONBITA IIAHUPOBAHUS
MOCTYIKOB M OI[EHKU WX BO3MOXKHBIX MOCIEICTBUH /ISl OKPYKAIOIIEH CpeIbl;

OCO3HaHHE TJI00ATFHOTO XapaKTepa YKOJIOTHISCKUX MPOOJIeM 1 ITyTeH UX PEIICHUS;

CIIOCOOHOCTH UCMOIB30BaTh MPUOOpPETaeMble TPU U3YYCHUH OMOJIOTHUU 3HAHUS U YMEHUS
IIPH PEIICHUU TPOOJIeM, CBS3aHHBIX C PAMOHAIBHBIM IMPHUPOIOIOIE30BAHNEM (COOIIOICHUE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HANpPaBICHHBIX HA COXPAHEHHE PABHOBECHS B JKOCHUCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, OHOochepbl);
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AKTUBHOE HEMPUITHE NCUCTBUM, MPUHOCAILIUX BPEH OKPYXKAIOIIEH MNPHUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIC HKOJIOTHUECKUE MOCIEACTBUS MPEIITPUHUMAEMBIX
JIEUCTBUI U MPEIOTBPAILATH HX;

HaJU4YMe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYIbTYphl, OIBITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIpPaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIbHOW IPAKTHUKE, TOTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOU JIESITEIbHOCTH AKOJOITMYECKOM HAMPABICHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAayKd U OOIIECTBEHHOW NIPAKTUKH, OCHOBAHHOTO HAa JHAJIOTe€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJIUKYJIHTYPHOM MUDPE;

COBEPIICHCTBOBAHME SI3BIKOBOM M UUTATEIBCKOU KYJIBTYPhI KaK CPEJICTBA B3aUMOJICUCTBUS
MEXY JIIOJIbMU U IMO3HAHUS MUDA;

MOHUMaHue crenupuKkn OWOJOTHH KaK HAyKd, OCO3HaHUA €€ poiu B (HOopMUPOBaHUH
paIoOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH [[EIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM
MHpPE Kak O ©eIWHCTBE NPHUPOABI, YEJIOBEKa U OOIIECTBA, B IMO3HAHWHM MPUPOTHBIX
3aKOHOMEPHOCTEH M PEIICHUH TPOOJIeM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTMH AJII COBPEMEHHOW LMBHIIM3ALMU: OOECTIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JAHHME MEPCIICKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS Y€JIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100AbHBIX
HKOJIOTUYECKUX MPOoOIIeM U obecrieueHus mepexoa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATIBHOMY
MCIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJYUYCHUU OMOJOTHYCCKUX 3HAHWU B IEJISX TOBBIIICHUS OOIIeH
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IpaMOTHOCTH 00y4Jarouuxcs, GopMUpyeMoil Py U3y4eHUH OUOJIOTHH;

MIOHUMAHUE CYIIHOCTH METOJOB ITO3HAHMS, MCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJIB30BaTh TIONy4aeMble 3HAHUS JUIS aHajdw3a W OOBSICHCHHS SIBICHUHN
OKPYKAIOIIer0 MHUpPa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJTFOYCHHAS HA OCHOBE HAyYHBIX (DaKTOB W HMMCIOMIMXCS JAHHBIX C IEJBI0 TONydeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIBHO HCIOJb30BaTh OHOJIOTMUECKUE 3HAHUS JUIsl PEIICHUS
po0JieM B peambHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE I[EHHOCTH HAYYHOU JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
MCCJIEI0BATENBCKYIO IESITENbHOCTh HH/IMBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
NOTPEOHOCTSMHU.

METANPEAMETHDLIE PE3YJIbTATHBI

MeTtanpeameTHble pe3ylbTaThl OCBOEHHUs y4deOHOro mpeamera «bHOnOTHsS» BKIIOYAIOT:
3HAUMMbIE 1T (DOPMHUPOBAHHS MHPOBO33PEHUS OOYYAIOIMIUXCA  MEKIUCIUTITHHAPHBIC
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHUS,
SBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopHsi, WCCIeIOBaHNEe, HAOMIOJCHUE, U3MEpPEHUE, DKCIIEPUMEHT W JPYTUX), YHHUBEPCAIbHBIC
yueOHbIe JeiicTBUS (TMO3HABaTeIbHbIC, KOMMYHUKATUBHBIC, PETYISITHBHBIE), 00eCreunBarOIIne
dbopmupoBanrne (YHKIIMOHATHLHON TPAMOTHOCTH W COLMAIBHON KOMIETCHIIMH OO0YyJaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCaJIbHbIE Yy4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.
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MeranpeameTHble pe3yabTaThl OCBOCHMs INPOrpaMMbl CPEJHEro o0mero oOpa3oBaHUS
JIOJKHBI OTPaXkaTh:

OnJiaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH NI03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U AaKTyaJM3UPOBaTh IpoOJEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOECHUHU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUIEHUs (aHaIu3a,
CHHTE3a, CpaBHEHHMSA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICT OHOJIOTMYECKHX
HOHATHUH (BBIIEJIATh UX XapaKTE€PHbIE IPU3HAKH, YCTAaHABINBATh CBS3H C APYTMMHU MOHATHUAMN);

ONpeNeNATh LeJNU AEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPHUM HX JIOCTHUXKEHHS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCIOJIb30BaTh OMOJIOTMUECKUE IOHATUSA A O0OBbsACHEHHS (GAKTOB W SIBICHUM KUBOH
HPUPOABL,

CTPOUTH JIOTUYECKHE PpACCYXKIEHUS (MHAYKTUBHBbIC, NEAYKTHBHbIE, I10 AHAJIOTUH),
BBIABJIATH 3aKOHOMCPHOCTU U MMPOTHBOPCUYHA B paCCMAaTpUBACMBbIX ABJICHUAX, (bOpMy.HI/IpOBaTB
BBIBOIbI M 3aKJIFOUCHMUS;

MMPUMCHATE CXCMHO-MOJCIIbHBIC CPEACTBA I MPEACTABICHHUA CYHICCTBCHHBIX CBsI3EH U
OTHOILLEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAaKKe MPOTUBOPEUMH pa3HOro poja,
BBISABJICHHBIX B pa3JIMYHBIX I/IH(i)OpMaIII/IOHHI)IX HCTOYHHUKAX,

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEMBbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUaIbHBIX
Y HEMAaTEePHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJIbTATOB LIEJSIM,
OLCHUBATb PUCKU HOCJIGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOP/IMHUPOBaTh W BBIIOJHATH PAabOTy B YCIOBUSAX pPEAJbHOrO, BUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJIAJICTh HaBbIKAMHU Yy4eOHO-HMCCIEI0BATEIbCKON U NMPOEKTHOM JEATEIIbHOCTH, HaBBIKAMU
paspeuieHus mpooieM, CnocoOOHOCTBI0O U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOIOB
pelLIeHHs PAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

HCIIOJIB30BAaTh Pa3JIWYHBIC BHJbI JACATCIBHOCTH II0 IIOJIYYCHHIO HOBOT'O 3HAHUA, €ro
UHTEpHpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CUTyallUsiX, B TOM YHUCIE MpU
CO31aHuNn yqe6HBIX " COLMAJIBHBIX ITPOCKTOB,

(GbopMHpOBaTh HAYYHBIA THUIl MBIIICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMU
INOHATUAMHU U METOJJaMHU,

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BaTENbHOU JEATENBHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUTATh
TUIIOTE3y €€ pEIICHHs, HaXOAUThb apryMEHThl I JI0KA3aTENbCTBA CBOUX YTBEPKICHMIA,
3aJaBaTh [apaMeTpbl U KPUTEPUU PELICHUS;

AHAIIM3UPOBATE IOJYYCHHBIE B XOJ€ PCHICHUA 3adadyu pe3yibTaTbl, KPHUTHUYCCKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JaBaThb OUCHKY HOBBIM CUTYyallUAM, OICHHUBATH HpI/IO6peTéHHBII71 OIIBIT,

OCYILECTBIIATh II€JICHANPABICHHBIN MMOMCK IMEpEeHoca CPEICTB U CIOCOOOB JeHCTBUS B
po)eCCHOHAIBHYIO CPENY;

yMeTh TEepEeHOCUTh 3HAHWS B  TIO3HABATEIBHYI0 M  MPAKTUYECKYI0  00IacTH
KHNU3HEACATCIIBHOCTH,

yMEeTh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIZIBUI'aTb HOBBIC HWACHU, IpEajiaraTb OPUIMHAJIBHBIC IOAXOAbl W PCHICHUA, CTABUTH
npoOIeMbl U 33Ja4uu, JIOMyCKaloIue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ undgopmanmeii:
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OPHUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHUKAX HMHPOpManuu (TEKCTe ydeOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM JUTEeparype, OMOIOTUYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHANM3UpPOBaTh HHGOPMAIMIO PA3TMYHBIX BHUIOB U (Qopm
MIPEICTABJICHUS, KPUTHUYECKHU OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbI IpPU IOHCKE U O0TOOpe
Ounonoruveckor HHGOpMaIUU, HEOOXOUMOU /TSl BBIIOJIHCHUS YUEOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAIbHYIO (OpMYy MPEACTABICHUS OHOJIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMebl, TaOJIUIBI, PUCYHKH U JPYTOE);

UCTIOJIb30BAaTh HAYYHBIM S3bIK B KAauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOMH
uH(popMalel: MPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTH4eCKHe 3HAaKW U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOIb30BaTh W TMPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAHUS W 3alIUTHl  HHPOpPMAIUH, HWHOOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

OgjaieHHe YHHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAITUN BO BCEX Cdepax KM3HU, AKTUBHO Y4aCTBOBAThH B JHAIIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CY)KJIGHUSI OTHOCHTEIIbHO BBINOJHEHUsI TIpeIjaraéMon 3aja4yd, YYHUTHIBaTh HHTEPEChl U
COTJIACOBAHHOCTD MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WIH JUCKYCCHUH);

pacro3HaBaTh HeBEpOAJbHBIC CPEACTBA OOMICHHs, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTHU EPETOBOPHI;

BJIQJIETh PA3NWYHBIMU CIIOCOOAMU OOIIEHUS U B3aMMOJCHCTBHS, MOHHUMATh HaMEpPEHUs
JPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY M B KOPPEKTHOH (opme
bopMynTupOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOTHI TpU
pelieHny OMOoJ0THYecKor MpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOECHCTBHSI P pELICHUH yueOHOM 3a/1auH;

BBIOMPATh TEMATUKY U METOJBI COBMECTHBIX JEHCTBUI C Y4ETOM OOIIUX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4J€Ha KOJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM JESITENIbHOCTH, OpPraHW30BBIBATH M KOOPJIUHUPOBATH
JEUCTBUA IO €€ INOCTUKEHUIO: COCTABIATH IUIAH JCHCTBUM, PACIPENENIATh POJU C YyU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOTO YJaCTHHKA KOMaHbl B OOIIUH pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHUBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh TMO3UTUBHOE CTPATErMUECKOE IMIOBEJECHUE B PA3JIUYHBIX CHUTYalUAX,
MIPOSIBIISTH TBOPUECTBO M BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU AeHCTBUAMM:

1) camoopranu3amnms:

UCIIONIb30BaTh OWMOJIOTMUYECKHE 3HAHUS MJs BBIABICHUS NPOOJIEeM M WX pEIICHUs B
KU3HCHHBIX M YICOHBIX CUTYaIHSIX;
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BbIOMPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUI LIEIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M IMOCTYNKAaX MO OTHOIIEHHIO K XKMBOH MHPUPOJE, CBOEMY 3/I0POBBIO U 370POBBIO
OKpY’KaIOIINX;

CaMOCTOSITENIFHO OCYILECTBIISATh TO3HABATENbHYIO AEATEIbHOCTb, BBIBIATH MPOOJIEMBI,
CTaBUTb U (OPMYJIUPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CHUTYaLUsX;

CaMOCTOSITEJILHO COCTABJIATH IUIaH PeLIeHUs NpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANIOUTCHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (HOPMUPOBAHHIO U TIPOSIBICHUIO IIMPOKOHN SPYIUIIMH B PA3HBIX 00JACTAX
3HAHW, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHbBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIIHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIENISM;

BJIaJI€Th HAaBBIKAMU I103HABATEJIbHON peduIeKCUU KaK OCO3HAHUs COBEPIIAEMbIX JIeHCTBUN
U MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPH aHAJIM3€ PE3Yy/IbTaTOB JESATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

IpUHUMATh ce0sl, TOHMUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3YJIbTATOB ACATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLINOKHY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3ULIUH IPYTOTO YeIOBEKa.

NPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAOT CIeIH(uUecKue sl yaeOHoro npenmera «buonorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpPIpETAlMM U MpeoOpa3oBaHUIO 3HAaHUM, BH[BI
JeSITETHHOCTH TI0 TOJIYYSeHHIO HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHWW B Pa3NIMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBbIX >KU3HEHHBIX CUTYalUsX, CBs3aHHbIX C Ouosyoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI IO ToaM 00yUeHHS.

[IpenmerHble pe3yabTaThl OCBOEHHs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HayYYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ononornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa [T PEeIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KIETKA,
opranu3M, Mera0osm3M (O0OMEH BEmIECTB ©  TPEBpAlleHHEe DJHEPIrHH), TOMeocTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHCTEM, CaMOBOCIPOHM3BEICHUE
(peTpoIyKIHst), HACIECTBEHHOCTh, H3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jaraTb OWOJOTHMYECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MoJeKylspHol Ouonoruu), 3akonsl (I. Mennens, T. Moprana, H. W.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyIbTypHBIX pacteHuit H. U.
BasuiioBa), onpenensTh TpaHHIIbI UX TPAMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHUE Ba/IeTh METOJaMHM HAy4YHOTO MO3HaHMSA B OMOJOTMU: HAOJIIOJICHHE M OIMCaHHE
KUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHW3alys | TPOBEICHHE OHOJOTHYECKOTO
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SKCHEPUMEHTA, BBIIBM)KCHUE T'MIIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXKIy HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYYECHHBIX DPE3YJIbTAaTOB, HMCIIOJB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHl ¥ 3aKOHOB, YMEHHE JI€JaTh BBIBOBI HA OCHOBAaHUU NOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U 3yKapuoT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OILIOJAOTBOPEHUS, PA3MHOKEHUS, UHAUBUIYAIBHOIO Pa3BUTUS
opraHusma (OHTOT€HE3);

YMEHHE MPUMEHSATH MOJyYECHHbIC 3HAHUA N7 OOBSCHEHUS OMOJOTMYECKHUX IMPOILIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELIECHUI B TOBCETHEBHOM KU3HHU C IENIbIO OOecTieueHust
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHIKCHUH COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH U pPalMOHAIBLHOTO
MPUPOJOTNIOIb30BAHMS;

YMEHHUE pemaTh »3JIeMEHTapHbleé T'eHETHYEeCKHe 33Jayd Ha MOHO- W JAUTHOpPHIHOE
CKpEeIlMBaHUE, CIETIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUISL TIpEe/ICKa3aHusl HacleJ0BaHUs [IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE KPUTHYECKH OILIEHWBATh M HHTEPIPETHPOBATh HH(OpPMALHIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpeacTBa
MaccoBOW MH(OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEPHUalbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMANKMI0O W3 HECKOJIBKHX HWCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJIKHBI OTpa)kaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OMOJIOTMHM B CHUCTEME HAyYHOI'O 3HAHUSA
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IepKaHUE OMOIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, NOMYIISIIIMS,
reHO(OH[, HBOJIOLMS, JBIKYIIHME CHJIbl ((aKTOpbl) SBOJIIOLUHU, MPUCIIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrMYecKHe (aKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYLIEHTHI, LIENH MUTaHNs, SKOJIOTHUEecKas MupaMua, OMoreomneHos, ouochepa;

yYMEHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopus Y. JlapsuHna,
CHUHTETHYECKasi TEOPHs SBOJIIOIIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxojactsa K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHuid u myted spomonuu A. H. CeBeproBa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensTb rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJaJIeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJAEHHWE M ONHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBIEHUH, OpraHu3alus M TMPOBEJEHHE OHOJIOrMYECKOTro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIENATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OMOJOTHUECKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOTeOlleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHusl, MPHUCIIOCOOIEHHOCTH OPraHU3MOB, JNEHCTBHUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX N3MEHEHUI

19



B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ounocdepe;

YMEHUE NPUMEHATh MOIy4YE€HHbIE 3HAHUS I OOBSICHEHUs OMOJIOTMYECKUX IMPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0ECIeueHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXKAIOWIEH NPUPOIHONW cpeae, MOHMMaHHEe HEO0OXOAMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM onosoruu Ui palnoHAIBLHOIO
PUPOONOIB30BAHNUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOrMUYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BEILIECTB U SHEPIUHU B SKOCUCTEMaxX (LeNU MUTaHUs);

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKUEe pabdoThl, cOONIONATh MpaBUiIa MPU
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHYECKH OLIEHMBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKAHUA, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMALKMK, HAYYHO-TIOMYJSPHbIE MaTepuallbl), pacCMaTpUBaTh TIJIOOAIBHBIC
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

yMEHHE CO3/1aBaThb COOCTBEHHBbIE NMCbMEHHBIE M YCTHBIE COOOIIeHUs, 00o0Imas
OuoNornyeckyr0o HWHQPOPMAIMI0O W3 HECKOJIBKHX HCTOYHHUKOB, TPaMOTHO HCIIOJIBb30BATh
MOHATUHHBIN anmapat OUOJIOTHH.
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4. TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (bpoBbie)
n/m  mporpaMmsl Bcero Kontpoabnubie IIpakTuyeckue P
o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bubnunorexa LIOK
1 b 2 .
HOTOTHA Kax Hayka 05 https://m.edso0o.ru/7f41c292
2 JKuBbIe cHCTEMBI U X OpPraHU3aIUs 1 bubmorexa LIOK
p t https://m.edso0o.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYATIbHOE Pa3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M K3MEHUYMBOCTh 3 15 bu6mmoteka IIOK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHUHI https://m.edso0o.ru/7f41c292
bu6nunorexa LIOK
8 P 1
C3CPBHOC BPEMA https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonTpoabubie IIpakTuuyeckue
n/n mporpaMmmel Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchbl
bubmuoreka [JOK
1 IBOMOUHOHHAS OHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU HA 9 05 bubnnoreka [JOK
3emuiie ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OpraHu3MEL H OKpYHRAIOLLas cpea > 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4
Coo01iecTBa 1 SKOJIOTUUECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
P 2
> C3CPBHOC BpentA https://m.edso00.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

[TPO'PAMME
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5. HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
No KounuecTBo 4acoB Hara
w/n Tema ypoka Beero K n — DJieKTpoHHBIEe HU(pPOBLIE
OHTPOJLHBIE PaKTideckue o0pa3oBaTebHbIE pecypchl
padoThI padoThI
bub6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl TO3HAHUS JKUBOW MTPUPOJIBI.

2 [IpakTuueckas padora Ne 1 «Vcnonp3oBaHue 1 05 bubmotreka [JOK
Pa3IMYHBIX METOAOB IPU U3YyYECHUU ' https://m.eds00.ru/863e6122
OMOJIOTMYEeCKHX O0BEKTOBY

3 buonorunueckue cucremsl, NpoOLECCHl U UX 1 bubmunorexa LIOK
U3y4yeHue https://m.eds00.ru/863e6564

4 XuMHYECKUN cOCcTaB KJIeTKU. Boja u 1 bubmmorexa [JOK
MHHEPAIBbHBIE COJIU https://m.edso00.ru/863e674e

bub6mmoreka [IOK

5 benxu. CocTaB u cTpoeHue 0enkoB 1 hitps://m.eds00.ru/863e6b72
depMeHTHI — OHOJOTHYECKHE KaTaTnu3aTophI.

JlabopaTtopHas padota Ne 1 «3yuenue bubnuoreka [JOK

6 " 1 0.5 )

KaTaJTUTUIECKOW aKTUBHOCTH (DepMEHTOB (Ha https://m.eds00.ru/863e6b72
MIpUMEPE aMIIIa3bl WA KaTalla3bl)»
butmmoreka [IOK

! YreBOAEL. JIummte! 1 https://m.eds00.ru/863e6870

bu6mmoreka IJOK

8 Hyxnennoseie kucnorsl. ATO 1 https://m.edso00.ru/863e6d5¢

9 Hcropust 1 METObI U3YUEHHUS KIIETKU. 1 bubmuoreka [JOK
Kinerounas teopus https://m.eds00.ru/863e6e88

10 Knertka xak 1enocTHas KuBas cucTeMa 1
CtpoeHne 3yKapuoTHYECKON KIIETKH.

JlaGopatopnas pabora Ne 2 «M3yueHnue Bu6nnorexa [IOK
11 CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX, 1 0.5 https://m.eds00.ru/863e6ff0

rpuOoB 1 OaKTepuil Mo MUKPOCKOIIOM Ha
TOTOBBIX MHKPOIIPETIapaTax U MX ONHCAHHUE)

https://m.edso0.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

bubmmoreka [JOK

12 Obwmen BemecTs min MeTaGoH3M https://m.eds00.ru/863e766¢

bub6mmoreka [JOK

13 | ®orocumTes. XeMOCHHTE3 https://m.eds00.ru/8637c98

. bubmmoreka [JOK

14 JacpreTIieckaii obuen https://m.edsoo.ru/863e7aae
’KuzHeHHBIN UK KIETKH. JIeIeHne KIIETKH.

15 igd;g;oﬂzgzle)a;;ﬁgjg 113) 1?1(;:(;\5 I:())OH‘II/IKa 0.5 bubmmorexa LIOK

a ' https://m.eds00.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX
MUKpOIMpenapaTax»

16 buocunres 6enka. Peakuus MmaTpuyHOTO Bu6mmoreka [IOK
CUHTE3a https://m.edso00.ru/863e796e

bubnmoreka IJOK

17 Tpancusums — buocunres beiika https://m.eds00.ru/863e796e

18 Hexknetounsie (hopMbI )KU3HH — BHPYCHI bubmorexa LOK

https://m.eds00.ru/863e7540
bubmmoreka [JOK

19 ®opMbl pa3MHOXKEHHSI OPTaHU3MOB https://m.eds00.ru/863e81b6

https://m.edso00.ru/863e831e
. butmmoreka [IOK

20 Meiios https://m.edso0o.ru/863e7f4a
OO6pa3zoBanue U pa3BUTHE MTOJIOBBIX KJIETOK.

21 OmnonotBopenue. Jlabopatopnas paborta Ne 4 05 bubnuoreka [JOK
«M3y4eHne cTpoeHUs NOJIOBBIX KJIETOK Ha ' https://m.edso00.ru/863e81b6
TOTOBBIX MUKPOITPENAapaTax»

22 NunuBuyansHOE pa3BUTHE OPTAHU3MOB Brbmmorexa LIOK

https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka 0 HACJIEJACTBEHHOCTH U butmmoreka [IOK
W3MEHUYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTHU HACIEAOBaHUS TPU3HAKOB. bu6mmotexa [IOK
Monoru0puaHoe cKpeluBaHue https://m.eds00.ru/863e8878

o5 JluruOpuHOe CKpeIuBaHue. 3aKoH bubaunoreka [JOK

HC3aBUCUMOI'0O HACJICAOBAHHUA ITPU3HAKOB

https://m.edso0.ru/863e89a4
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CueruieHHOE HACIEeJ0BaHUE PU3HAKOB.
JlaGopaTtopHas pabota Ne 5 «M3yuenue

26 €3yJIbTATOB MOHOTMOPHUIHOIO 1 1 0.5 bubmorexa LIOK
pesy pua ' https://m.edsoo.ru/863e8c60
JUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DUIIBI
Ha TOTOBBIX MHUKpOIIperapaTax»

27 I'eneruka nona. HacnenoBanne npu3HaKoB, 1 bubmmoreka [JOK
CLEIUIEHHEBIX C II0JIOM https://m.edso0.ru/863e8c60
M3menunBocts. HenacnencrseHHas
n3MeH4YHBOCTh. JIaboparopHas padora Ne 6.

28 Nzyuenue MOL[H(bHKaII)JHOIfHoﬁ P 1 0.5 buGnuorexa LIOK

' https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHUE BApUAILIMOHHOTO
psZla U BapyualluOHHOU KPUBOW
HacnencrseHHast ”3AMEHYHUBOCTb.
Jlaboparopuas padota Ne 7. «AHamu3 bubnorexa [JOK

29 . 1 0.5 )

MyTalui y 1po30(uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»
bub6mmoreka [IOK

30 I'enenka senosexa 1 https://m.edso0.ru/863e8d78
PesepBHblii ypok. O000IIEHHE TIO TEME

31 «HacnencTBeHHOCTE U N3MEHYHUBOCTD 1
OpFaHI/ISMOB»

32 Cernekiys Kak HayKa U IIporece 1 buGnuorexa LIOK

1l YK pon https://m.edso0.ru/863e9214

33 MeTo/1bl M JOCTUKEHUS CEIEKIIMU PACTEHUN U 1 butmunorexa LIOK
JKHUBOTHBIX https://m.edso0.ru/863e9214

34 BrorexHonorus kak orpacib IPOU3BOACTBA 1 bubmorexa LIOK

p p A https://m.eds00.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I1O 34 4

ITPOTPAMME
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11 KJIACC

Ne KoandecTBo yacoB JaTa
Tema ypoka DJieKTpoHHBIEe U (pPOBHIE
n/n Bcero KonrtposabHbie Ipakrnueckue H3yICHHH
o0pa3oBaTe/bHBIE Pecypchl
padoThI padoThI
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 Bubmaorexa LIOK
https://m.edsoo.ru/863ea20e
2 HcTopus pa3BuTHs npeacTaBieHuit 00 1 bubmmorexa [JOK
9BOJIIOLIAA https://m.eds00.ru/863e9570
bubnunoreka LIOK
3 MuUKposBoITIONHA . https://m.edsoo.ru/863e9cle
[Tomymsimus Kak 31eMeHTapHasi equHUIA
4 BHJIA ¥ 3BOIOIMH. JIaboparopHas 1 05 bubnnorexa [JOK
pabota Ne 1 «CpaBHeHHE BUIOB 11O ' https://m.eds00.ru/863e99c6
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBroKyIiye cuibl (3JeMEHTapHbIe 1 bubmmoreka HOK
(bakTOphl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bu6mmoteka IIOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 hitps://m.eds00.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCITOCOOJICHHOCTH OpPTaHU3Ma U e€
OTHOCHUTEIIBHOTO XapaKTepar
8 Hampapnenust u myTd MaKpOdIBOIIOIUH 1 bubmaorexa LIOK
https://m.edso0o.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONNN 1
10 WcTopus xu3Hu Ha 3emiie U METObI €€ 1
W3y4YeHUs
11 ['MnoTte3sl MPOUCXOXKIAECHUS KU3HU Ha 1 bubmmoreka [JOK

3emie

https://m.edso0.ru/863ea5a6
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PazButue xu3Hu Ha 3emMIie Mo 3pam u

but6mmoreka [IOK

12 epuoiam https://m.edsoo.ru/863eatbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTENHHOTO U KUBOTHOTO MHpA.
bu6nunoreka LIOK
13 [IpakTrueckas padora Ne 1 <<I/I3§’/‘ICHI/IC 0.5 https://m.eds00.ru/863ea8he
HCKOMAEMBIX OCTATKOB PACTECHUH H
KUBOTHBIX B KOJUICKIIHSIX)»
14 CoBpeMeHHas cuctemMa OpraHu4ecKkoro bubmmoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) buGnuorexa [IOK
https://m.edsoo.ru/863eac2c
16 JIBmoxymiue cuibl (paKTopsl) bubmmoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUU 3BOJIIOLUU YEJIOBEKA
UYenoBeueckue packl ¥ MPUPOIHBIC bubmmoreka [JOK
18 .
aJjanTalyy 4ejIoBEKa https://m.edsoo.ru/863eaea?2
PesepubIil ypok. O6006111€HIE TIO TEME
19 «BO3HUKHOBEHHE U pa3BUTHE )KU3HH HA
3emie»
20 DKOJIOTHs KaKk HayKa
21 Cpensl 00uTaHUs U YKOJIOTHYECKUE bu6nmorexa LIOK
(baxTOopBI https://m.edso00.ru/863eafec
Abuotnueckue akropsl. JlaboparopHas
pabota Ne 3. «Mopdomornyeckue
22 0COOCHHOCTH PACTCHHI U3 Pa3HBIX MECT 05 bubnuotexa [JOK
oburtanwusy. Jlabopatopuas padora Ne 4. ' https://m.edsoo.ru/863eb10e
«BrnusiHUE cBETa HAa POCT U pa3BUTHE
YEepEeHKOB KoJIeycay
but6mmorexa [IOK
23 BroTraeckue daxTopsl https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
24 nonyssinud. [Ipaktudeckas padorta Ne 2 0.5

«[ToxcU€T MIOTHOCTH MOMYJISALHI
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Pa3HBIX BUIJOB PACTCHUID)

25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 1 ﬁg&?ﬁ;ﬁ;&gﬁ};%eb A6a
26 DKOJIOTUYECKHE CHCTEMBI (3KOCHCTEMBI) 1 ﬁg&?ﬁ%fg;ggg&eb 464
21 Ovononmmeciue mupan. Cootersa ) u6orerca LIOK
sxocrcTem. CyKIeccus: https://m.edsoo.ru/863eb5fa
28 [Ipupoanbie 3KOCUCTEMBI 1
29 AHTpONIOTreHHbIE IKOCUCTEMBI 1
30 Bbuocdepa — rimobanbHas sKocucTeMa 1 bubnuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ounochepsl https://m.edso0o.ru/863ebd16
32 YenosedecTBO B Onocdepe 3emiu 1
33 CocyiiecTBoBaHUE TIPUPOIBI U 1 bubmuoreka [IOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblIit ypok. O600111€HE TEMBI
34 «Coo0111ecTBa ¥ 9KOJIOTUIECKHE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME
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6. YYEBHO-METOIMYECKOE OBECITEYEHUE OBPA3OBATEJILHOT'O
IMPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

1. buonorus, 10 knace/ [Taceunuk B.B., Kamenckuit A.A., Pybuos A.M. u ap.;
Ilon penakumeir Ilaceunuka B.B. AkuunonepHoe o6mectBo «M3marenscTBo
«ITpocBemieHue.

2. buonorwus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., PyomoB A.M. u 1p.;
I[Ton penakmmeit Ilaceunmka B.B. Axumonepnoe o6miectBo «M3aaTenbcTBO
«ITpocBetieHue.

3. EcrecrBo3nanne 10 xmacc/ I'abpuensta O.C., Octpoymon W.I'., [lypermesa
H.C. u np. Axumnonepnoe obmectBo «M3narenbctBo «IIpocBemienue.

4. EcrectBo3nanue 11 xmacc/ INabpuensu O C., OctpoymoB WN.I'., IlyprimieBa
H.C. u np. Axunonepnoe obiiectBo «M3narensctBo «IIpocBemienue.

METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. ITaceunux B.B. buonorus 10-11 xmaccel. ba3oBsiii ypoBenb. [loypounsie
pa3zpaboTku: yuel. mocobue st obmieoOpaszoBar. opranuzanuii / B.B.Ilaceunuk, I'.T.
[IsemnoB, T.M. Edpumona. — Mocksa: [Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

1. bubmuoteka I1OK https://m.edsoo.ru

2. bubnmoreka umdpoBoro o0Opa3zoBaTeNbHOrO  KOHTEHTAa  AKaJeMUU
Munnpocemenust Poccun https://urok.apkpro.ru/

3. ®I'UC «Mos mxonax» https://myschool.edu.ru/

4. Mertognueckas MOJIJIEPIKKA e1aroroB I'K «ITpocBemienus»
https://uchitel.club/

5. Menaunareka «IIpocsemenus» hitps://media.prosv.ru/
Poccuiickas anekTponHas mmkosa https://resh.edu.ru/subject/5/10/11
SKmnacc https://www.yaklass.ru/p/biologia
Yuu.py - poccuiickas oopazoBaresbHas miatdopma https://uchi.ru/

© © N o

Tpenaxepsl cepBuca «Oo6ako 3nanuii» https://oblakoz.ru/
10. bubnmoreka BuaeoypokoB https://interneturok.ru
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