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HOACHUTEJBHASA 3AIIMCKA

[Ipn pa3paboTke MporpaMMbl MO OWOIOTUH TEOPETHUYECKYI0 OCHOBY A
OTpeeNieHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJEpPKAHUS Y4eOHOro Mpeamera
«buonorus» coctaBWwIM: KOHUeNTyaidbHble Tnonoxkenus @I'OC COO o
B3aMMOOOYCIIOBIICHHOCTH ~ II€JIeH, COAEpX aHHUs, pe3ylIbTaTOB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, IMOJIOXKEHHS 00 OOIIUX LENSIX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit deneparuu, a Takke TOJOXKEHUS O
cnenuduke OMoIornuu, e€ 3HAUCHWU B MMO3HAHUH KUBOW MPUPOIBI U 00ECTICUCHUH
CYIIECTBOBAHHS UeIOBEeUeCKOro obmiecTBa. COrmacHO HAa3BaHHBIM IOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owomoruu Aa€T TpeACTaBIeHHWE O IeNIX, 00 oOmIei
cTparernd OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHS OOYYAIOUIUXCS CPEICTBAMU
yueOHoro mpeamera «buonorus», omnpenenser o00s3aTeNbHOE MPEAMETHOE
collepkKaHUe, €ro CTPYKTYpy, pacmpelneieHue Io pasjeinam U Temaw,
PEKOMEHIYyeMYIO TIOCIEI0BATEIbHOCTh U3YUCHHsI yUeOHOr0 MaTrepualia ¢ yuyéToM
MEXIPEJAMETHBIX ¥ BHYTPUIPEAMETHBIX CBS3€H, JOTMKH 00pa3oBaTENbHOTO
npoIiecca, BO3PacTHBIX OCOOEHHOCTEH 00yUJarOITUXCS.

B nporpaMmvMe mo OuomoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM U TPEIMETHBIM pe3yjbTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIbHOU
JeSITeNbHOCTH/YI€OHBIX JEHCTBUI 00ydalolmuxcss 1O OCBOSHHUIO COJIEepIKaHUS
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
NPUHIUIT TPEEMCTBEHHOCTH B M3YyUYCHUU OHONOTWH, Onaromaps 4emy B HeEl
IPOCMATPUBAETCS HAMNpPaBICHHOCTh HAa pa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GopMUpOBaHMEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHUS,  IICHHOCTHBIX
OpPUEHTALINI JINYHOCTH, SKOJIOTHUECKOT0 MBIIIICHUS, IPEICTABICHUI O 310pOBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHUEM K OKpY)Kalolled MPUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIeOMOOTMYECKUX TEOpUH, a TakkKe 3HaHUM O
CTPOCHHHM >KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TPOIIECCOB B MpOrpaMMe MO OWOIOTHH YAENEeHO BHUMAHHE HCIIOJIb30BAHUIO
MOJTYyYEHHBIX 3HAHUN B MTOBCEHEBHOM KU3HU ISl PEIICHUs MPUKIIAAHBIX 3a71a4, B
TOM 4HCIe: NMPO(UIAKTUKU HACIEACTBEHHBIX 3a00JIEBaHMI 4YeNOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS IKOJIOTUYECKU
11eJIeCO00pa3HOro TOBENEHUSI B OKpYXKaWIIed NPUPOJHOW Ccpene, aHamu3a
BIIVSTHUSI XO3SIICTBEHHOW JIEATENHHOCTH YEIOBEKa Ha COCTOSIHHE MPHUPOIHBIX H
UCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHNE BHUMAHUS K MPUKJIAJHON HAIPaBIEHHOCTH
yuebHoro npeamera «buonorus» MpoIUKTOBAHO HEOOXOAMMOCTBIO OOecreueHus



YCJIOBUH JJI pEelIeHrs OJHOM M3 aKTyaJbHBIX 3aj7[a4 IIKOJIbHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpass mpeanonaraer (GopmMupoBaHue y 0Oydarouuxcs
CIIOCOOHOCTH aJIallTUPOBAThCA K W3MEHEHHSIM JIUHAMUYHO Pa3BUBAOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (GopMuUpOBaHHE y OOYUYaIOMIMXCS MPEACTaBICHUN O
HAyYHOU KapTHUHE MHpA, pacIIupsieT W 0000IIaeT 3HaHUS O KUBOW mpupone, e
OTJINYUTEIBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W 3BOJIIOLMH, CO3HAET
yCJIOBUSL  JUJIs: TIO3HAHMS  3aKOHOB  JKMBOW  MpUPOABI, (OpMHUPOBAHUS
(GYHKIIMOHAIBHONW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro oOpasa
YKU3HH, SKOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOI'O OTHOIIEHUS K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEllIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  oOmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaromuxcs. M3ydyenne Omonmorum obGecrednBaeT yCiaoBHs sl HOPMUPOBAHHS
UHTEJUIEKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W HUHGOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpalii OUOJIOTHYECKUX 3HAHUHU C
NPEJICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3zBaHHbIE MOJIOXKEHUSI O MPEJHA3HAYEHUU Y4YEOHOro MpeameTa
«buonorus» COCTaBWIM OCHOBY JJIsl OINpeeNeHUus TMOJIXOJA0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B Iporpamme Io
OMOJIOTHH.

Ot16op conmepkanusi yuebHoro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C MO3UIUHA KYJIbTypOCOOOPa3HOTO TMOJXO0/a, B COOTBETCTBUU C
KOTOpPBIM O0yYaromuecss JOJKHBI OCBOMTH 3HAHUS M YMEHHUS, 3HAYUMBIE [IJIS
dbopMupoBaHuss O0IIEH KyIbTYphI, ONPEACISIONIUE aJeKBaTHOE TIOBEICHHE
YeJIOBEKa B OKpPY’KAIOIIEH MPUPOIHOU cpelie, BOCTpEOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOM aesTenbHOCTH. Ocoboe MeCTO B ATOM CHUCTeME 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM 711 (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHE MHpA U
[IEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3alluu
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJAEpX)aHUs Y4eOHOro MaTepuaja B MpOrpaMme Io
OMOJIOTUM OCYIIECTBICHO ¢ YYETOM TPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu u
ABOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINUE COAEpKaTeIbHble TUHUM: «buonorusa kak Hayka. MeTobl
HAy4yHOTO To3HaHUsY», «KieTka kak Ouomormueckas cucremay, «OpraHusM Kak



Ouosnornyeckas cucrema», «CucrteMa M MHOrooOpasue OpraHH4ecKOro MHpay,
«OBOIOIUS KUBOM MPUPOIBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens usyuenus yueOHoro mpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4YalolUMHUCS  3HAHUSIMU O  CTPYKTYpPHO-(DYHKIIMOHATHHOU
OpraHU3allid >KUBBIX CHUCTEM pa3HOTO paHra ¢ MNpUOOpEeTeHUuE YMEHHUH
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEWCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeaMera «buonorusi» Ha 6a30BoM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOCHHME OOYYAIOIIUMHUCS CUCTEMBbI 3HAHUN O OHOJOTUYECKUX TEOPUSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABWIAX, CIYKAIIUX OCHOBOU
U1 (GOpMUPOBAHUS TPEJCTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJIax HAyYHOT'O MO3HAHUSA, CTPOCHUH, MHOT'OOOPA3UU U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3AIlMH, BBIIAIOIIMXCA OTKPBITUIAX U COBPEMEHHBIX
HCCIIEAOBAHUIX B OMOJIOTHH;

dbopmupoBaHue y o0OyYarolmMXCsl TMO3HABATENbHBIX, UHTEIJICKTYAJIbHBIX U
TBOPUECKHX CIIOCOOHOCTEH B MpOIECCE aHAlU3a JAHHBIX O IMYTSAX PAa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M TMOJXOJOB K H3YYEHUIO KUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydJarommxcs oO0mel KyJabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUSI OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABI HA OCHOBAHMM 3HAHWUW M OIBITa, IOJTYYEHHBIX MPHU
U3Y4YEHUU OUOJIOTUY;

dbopmupoBaHrue y O0Oy4alOIIMXCS YMEHHH WIIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUNW B MPAKTUYECKOW JESITEIbHOCTU YeNOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHIA;

BOCIIUTAHUE YOEKIEHHOCTU B BO3MOXHOCTH TMO3HAHUS YEIIOBEKOM KHUBOU
MPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIFOACHUS STUIECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHHWE TICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIIIIEHUS YPOBHS
AKOJIOTMUYECKOHN KYyIbTYpbl, J1sl (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B TOBCETHEBHOM JKU3HU IS
OLICHKH TTOCJIE/ICTBUI CBOEH JESITENILHOCTHU MO OTHOIIEHHUIO K OKPY>KaIOIIel cpejie,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKT
3a0oseBaHuM.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTENbHBIM yUE€OHBIM MPEAMETOM, BXOISIINM B
COCTaB MpeaMEeTHOMN 00macTn «EcTecTBeHHO-HAYyUHBIE MPEIMETHI.



Jlnst uzyuenust OMoJ0ruM Ha 6a30BOM YPOBHE CpeIHEr0 0011ero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Henemro).



COILEPKAHUE OBYUYEHUA
10 KIIACC

Tema 1. Buosiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Owuonorum B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHOW KAPTUHBI MHUpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTo1bl T03HAHUS KUBOM IPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toprpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp30BaHHE pa3IMYHBIX METOIOB IPHU
U3YYCHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

Kunie cuctembl (OMOCUCTEMBI) KaK MPEIMET U3ydeHust ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. Y POBHU OpraHU3aIMi OMOCHUCTEM:
MOJIEKYJIAPHBIN, KJIECTOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MNOMYISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHiT), Onoc(epHBI.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KIIETKU. XHUMHUYECKUE DSJIEMEHTBI: MAKPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAJIbHBIX BeHIeCTB B KieTke. llomnepxanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3zamennmbie 1 3aMEHUMBbIE aMUHOKHUCIOTBHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (TIepBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



depmeHTHl — Ouosiorudyeckue karamuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduunocts. Kodepmentsl. BuramuHbI.
OTanuns PepMEHTOB OT HEOPTAHMUECKUX KaTaJIM3aTOPOB.

VYraeBoabl: MoHOcaxapuabl  (TJOko3a, pubo3a U JA€30KCUproO03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
HeI0103a). buonornyeckue GyHKIUM YIII€BOIOB.

Jlumuael:  Tpurnunepunsl, Gochomunuap, crepouabl. [ uapodHUIBHO-
ruapopoOHble cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHEHUE
YII€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTHUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBbIX KUCIOT. Ctpoenne n ¢pyukumu JJHK. Crpoenne u pynkmmu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. Kierounas teopus — npuMep B3auMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Kierka kak wnenoctHas »xuBasg cuctema. OOmme NpPU3HAKK —KIIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a Oernka.

Tunbl KJeTok: 3ykapuoTHyeckas W mpokapuoruyeckas. OcobOeHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >KMBOTHOU H
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkuuu. [Tnazmarnueckas memOpana, €€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMeMmOpanHbie opraHounbl kietku: OIIC, ammapatr [Mombmxw,
au30coMbl. [TonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHAPWUM, IUIACTHUJIBI.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpraHOMJIbl KJETKHA: pPUOOCOMBI, KJIETOYHBIM ILIEHTpP, LEHTPUOIU, PECHUYKH,
KryTuk. OyHKIUHA OpraHOUAO0B KJIETKU. BKitoueHus.

SAnpo — perynsaropublii 1eHTp KieTku. CTpoeHue sfpa: sjuepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Jx.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEKHBOU
npupoje», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOIEN.

Tabmuier u cxemsl: «llepuoanyueckass TabnauIa XUMHUYECKUX DIIEMEHTOB,
«CtpoeHne MoJIeKyIbl Bob», «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JJHK», «CTpoeHne MoiaeKybl



AT®y», «CtpoeHne 3yKapruOTHYECKON KIETKN», «CTPOCHUE MKUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE NPOKAPUOTUUYECKOW KIIETKN,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHE MJIA IPOBEACHHS
HAOJIOJICHUM, W3MEPEHUM, SKCIEPUMEHTOB, MHKpONpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATbHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora No 1. «/3ydyeHue KaTadIUTUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlaboparopHass pabora No 2. «l3ydeHuwe CTpOE€HHsI KIETOK pacTEHU,
KUBOTHBIX U OAaKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIMSA (PHEPreTUUYEeCKU OOMEH) — JBE€ CTOPOHBI €IMHOrOo IIpolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUU B TMOHUMAHUU
MeTabonau3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Porb ¢pepmeHTOB
B 0OMEHE BEIlIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dorocunTeza. IpdexkTuBHOCTH (poTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIS KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMoCHHTe3. XEeMOCHHTE3Upylolue OakTepruu. 3HaAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

DHepreTuuecknii oOMeH B KjeTke. PaciierieHue BelecTB, BBIACICHHE U
AKKyMYyJIIDOBAHUE DJHEPruuM B KIETKE. OTallbl JSHEPreTUYECKOoro oOMeHa.
I'muxonus. bpoxkenwe u ero Buabl. KuUCIOpOIHOE OKHCIEHUE, WU KJIETOYHOE
JIbIXaHHE. OxucauTenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peaknun wmaTpuuHoro cuHre3a. l'eHermueckas wuHpopmamms u JIHK.
Peanuzanust reHerudeckoil uH@opManuu B KIETKE. | €HETHYECKMU KOA U €ro
cBorictBa. Tpanckpuniusa — maTpuusblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortambl TpaHchsuuu. KommpoBanue amMuHOKUCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS ¢ OJKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CIT/a.



OOpaTHass  TpaHCKpHIIIMS, peBepraza W  uHTerpasa. lIpodumaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIY,
«IHepreTudeckuii oomeny», «Xiopomiacty, «Porocuntesyn, «Crtpoenue JIHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIN/da,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoeane JIHK wm Tpanckpurmms»,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHblii 1MKJ, WM KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Permnukaiuss — peaxius MaTPUUHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

[enenne xierkn — murto3. Craguu mutosa. [Ipoueccel, mpoucxoasmuye Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
CIOpooOpa30BaHKE, BET€TaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE JJIs1 CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. Ilpomeccsl, mpoucxondiiue Ha CTagusix Merosa.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buonorndeckuii cCMbICI |
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUs TIOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHMS SUIEKJIETOK U crepMaTo30uaoB. OIUiog0TBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, racTpyisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
NOCTAMOPUOHAILHOTO PAa3BUTHUSA: TPSMOE, HEmpsMoe (JIMYMHOYHOE). BrusiHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOICTBA.

Poct u pazButue pactrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuer u cxembl: «DOpMbl pPa3MHOKEHHUS OPTaHU3MOBY», «JIBOiTHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Mernosy, «lIpsmoe u HenpsMoe pa3BuTHE», «l'aMeTOreHe3 y MJIEKONUTAUINUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOUIEro», «SliuekneTrka miekonurarouiero», «Kapuoknues B KieTkax
KOpellKa JyKa», MarHuTHas MOJEb-aliuKanusa «JleneHue KIeTKu», MOJEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

JlaGoparopnasi padora Ne 3. «HaOmroneHue muTo3a B KJIETKAaX KOHYMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnass pabora Ne 4. «/3yueHune CTpOEHHsI TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuky. Pones nuronornu
U HSMOPHUOJIOTMM B CTAHOBIICHUM TE€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
YU4€HBIX B pa3BUTHE TE€HETUKU. MeToabl TEeHETHKH (THOPHI0IOrUYeCcKuH,
[IUTOTEHETUYECKUNA, MOJICKYJISIPHO-TeHeTUYeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Mennenem.
MonorubpugHoe CKpeluBaHue. 3aKOH €AUHO-00pa3usi THUOPUAOB TMEPBOTO
nokonenus. IlpaBuno AOMUHUpOBaHUA. 3aKOH pPacCUICIUIEHUS MPHU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  LluToreHernyeckue  OCHOBBI  JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyoniee ckpenmBanue. Vcnoiap30BaHnue aHATM3UPYIOLIET0 CKPEMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIJIEHHOMY HacJeOBaHUIO TeHOB. Hapylllenue cuersieHus reHOB B pe3yJibTaTe
KPOCCUHI'OBEpA.

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE ONpeneieHrne nojia. AyTOCOMBbI U TOJIOBBIE
XpOMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BBl ”3MEHYNBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHASL.
Ponb cpeapl B HEHACJICACTBEHHON  HU3MEHUYHMBOCTH. XapaKkTepucTrKa
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBolicTBa MOAU(PUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBennasi, uiad TreHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOWHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTU. MyTarmoHHast ”3MEeHUYMBOCTh. Kiaccudukaiys MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa U NpuuuHbl MyTaluuid. MyTareHHble (akTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKH
YeJIOBEKA: IreHealOrnueCcKri, OJIM3HEI[OBRIN, [IUTOTCHETHUCCKNH, OMOXUMHUYECKH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[II1P-amamm3a. HacneacTtBennnle 3a00jIcBaHMS dYeJIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBEHHOM MpPEeapacnoiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Hel. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYEHHE MEIULMHCKOU
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmumet u cxeMbl:  «MOHOrMOpHUIIHOE  CKpelIMBaHUE U €ro
IUTOr€HETUYECKAs] OCHOBa», «3aKOH pACIICIUICHHS M €ro LUTOrE€HEeTHYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  ramer», «/urubpuagHoe  CKpelluBaHUE,
«{uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Meio3,
«B3zauMopeicTBre aUIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YENIOBEKa», «l'€HeTuka moyia», «3aKOHOMEPHOCTH HAaCJIEIOBaHUs,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukainmonHass U3MeHYUBOCThY, «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBuy», «MyTallmoHHasi K3MEHYHUBOCTH.

OO6opynoBanue: Mozaenu-anuiuKkanmuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexkpéct



XpPOMOCOM», MHKPOCKON U MuKporpemnapatr «Jpozoduna» (HOpma, MyTanuu
(GbOpMBI KPBUILEB U OKPACKH TeNa), repOapuit «I opox moCceBHOM.

JlaGopaTopHblie U NpakTHYeCKUe PadoThI:

JlaboparopHast pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpEnapaTax».

JlabGoparopnas padora Ne 6. «M3ydeHne MoaudUKAIIMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psila U BAPUALMOHHON KPUBOW».

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(Hibl HA TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAINU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekunsi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa W MPOLECC. 3apOKACHUE CEJEKLUNH U JTOMECTHKALIMS.
VYuyenne H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKICHHUS U MHOIoo0Opas3us
KYJIbTYpHBIX pacTeHuil. LleHTpbl mpoucxXoxkaeHus: HOMAIIHUX >KUBOTHBIX. CopT,
MOpPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBI U MHAMBUAYAJIbHBINA OTOOPHI B
CEJNEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa 3KcTepbepa. bIM3KOpOoICTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTBIX JIUHUU.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPHIMHT.
Otrnanénnas rtulOpuauzauus U e€ ycnexu. VCKycCTBEHHBbIM MyTareHe3 W
MOJIyYEHUE TOJUIUIONA0B. JIOCTMIKEHHSI CENEKIMM paCTeHHI, MUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3ganusi pexkomOunantHor JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kiierounsle KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTudyeckue  mnpoodinembl. ['MO -  reHeruyecku
MO (UIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

IToprpers: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuiel u cxembl: kapra «lleHTpbl NPOUCXOXKIEHHS W MHOTrooOpasus
KYJIbTYPHBIX pacTeHuil», «[1opo/ibl TOMAITHUX KUBOTHBIX», «COpTa KYyJIbTYPHBIX
pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. lBanoBay,
«[omumnougus», «OObeKThl OHOTEXHONOTUMY, «KIleTOuHbIE KYJIBTYpbl H
KJIOHHpOBaHue», «KoHCTpynpoBaHue U MEpEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHue: MyJISIKH TUIOJ0B M KOPHEIUIOA0B AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTECHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbl M JOCTHKECHHSI CEIEKIMM PpAacTEHUH |
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpPHUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOIMOHHASE OMOJIOTHS.

[Ipennoceiku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIKOLHUOHHAS
Teopusi U €€ MecTo B OMONOrvU. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerensctBa HBoNonuu. [lameoHTONOrMYECKHe: TMOCIIE0BATEIbHOCTD
MOSIBJICHUSI BUJOB B IaJ€OHTOJOTUYECKOM JIETONMUCH, TEPEXOTHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBo u paznuune GayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA W Pa3IMuusi 3MOPHUOHOB pa3HBIX BHUJIOB
N03BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHbIE,
pYIUMEHTAapHBIE OpTaHbl, aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0ONMYECKHX MyTed y BCEX
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuHa. IIpennocbuiku BO3HUKHOBEHUS
napBUHU3MA. J[BWOKYIIME CHUIIBI HBOJIOIMU BHIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpPEAENEHHAST U3MEHUYHUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonuu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonmynsuus kak e1MHUIA BUIA U 3BOJIIOLUY.

JBwkymue cuibl ((pakTopbl) HBOMIOLMHA BUIOB B Mpupoae. MyTanMoOHHBINH
npouecc ¥ KOMOWMHATHMBHAsI M3MEHYMBOCTH. llomynsiuMoHHBIE BOJHBI U Jpeud
reHoB. M3051us 1 MUrpamnusi.

EctecTBennbiit or6op — HampaBistonuii  ¢dakrtop sBomonun. DopMbl
€CTECTBEHHOT 0 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3ynbTaT 3BoMtoUuU. [Ipumepsl
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMopd03bl U UIUO-adaNTal|H.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHoBHBIE  (DOpMBI
BUI000pa30BaHus: reorpaduaeckoe, IKOJIOTHIECKOE.

MakposBomonus. DopMbl  3BOMIONUU:  (UIETHUECKasd, TUBEpPreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

[IpoucxoxieHHE OT HeCleUMaIu3upOBaHHbIX NpelakoB. IIporpeccupyronias
cnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. JIunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mronep, A. H. Ceepiios.
Tabmumpl 1 cxembl: «Pa3BUTHE OPraHUYECKOr0 MUpa Ha 3eMiiey, «3apOJIbIIITN

NO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «PDopmbl  0opbOBI 32
cylecTBoBaHue», «EcTecTBeHHbI 0TOOp», «MHOroodpasue COpToB pacTEHUN,
«MHoroo6pasue  TOpoA  KUBOTHBIXY, «[lomystuuny, «MyrtauuoHnHas

U3MEHUYUBOCTHY, «ApoMopdo3sl», «amoamanramum», «OOmas aereHepanusy,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymiecTBoBaHue», «IIprcroCOOJEHHOCTh OpPTaHU3MOBY,
«["eorpaduueckoe Bum000pa3zoBaHuey, « IKOIOTHUYECKOE BUI000pa30BAHHE.

OO6opynoBaHHe: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHbIMU THIIAMU OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, KoyuieKius «lIpumepsl 3alllUTHBIX TPUCTIOCOOJCHUM Yy
AKUBOTHBIX», Mojellb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHY, 00BEMHAs MOJETh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KouieKnus «DOpMBI COXPAaHHOCTH
HMCKOMAEeMbIX JKMBOTHBIX M pacTeHWi», Moaenb ammukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKpompenapaT «/pozoduna» (Hopma, myranuu (GOpMbl KPbUIBEB U
OKpPACKH Tena).

JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Jlaboparopnasi pabora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUION.

JlabopatopHas padora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3eMuie.

JloHay4yHble TpEACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble ruUnoress
BO3HUMKHOBEHUSI KU3HM Ha 3emjie: abuoreHe3 W maHcrnepMus. XuMUYecKas
ABOMIONMS. AOMOTeHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEpUMEHTAIBHOE MTOATBEPKACHNE XUMUUYECKON 3BONIIOIMA. HayanbHbIe ATaIbl
ouonornyeckoi »Bomoruu. ['umoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHME MNPOTOKJIETKHU. [lepBhie KIETKM W HX HBOJIOLMSL.
@opMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxein. Apxeiickas u
npotepo3orickas dpbl. [laneosoiickas spa u €€ Tepuoabl: KEeMOPHUUCKUM,
OpPJIOBUKCKHH, CUITYPUHUCKU, TIEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa v €€ NEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaiiHo301ckass »pa W €€ mnepuoabl: MAJICOr€HOBBIA, HEOICHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuka KiMMaTa W IeoJIOTHYECKUX MpoiieccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIUM PACTUTENIBHOIO M JKHUBOTHOIO MHUpa. ApomMop]o3bl y pacTeHUMl u
XKUBOTHBIX. [l0osiBIEHME, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCKOro MHUpa Kak OTpaxkeHue »3Boonuu. OCHOBHbBIE
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMSA YETIOBEKA. AHTPOIIONOrUs KaK Hayka. PazBuTue npeacTaBieHuil o
MPOUCXOXKIACHUU YelIoBeKa. MeToabl H3ydeHHus aHTpororeHe3a. (CXoactBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBuwxymue  cwibl  (QakTopbl) — aHTPONOreHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHbIH o0TO00p. OOIecTBeHHBIH 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYJUN TPY/IA, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTpajonuTeku, Yenosek
yMenbi, YemoBek mnpAMOXondiiuK, YenoBeK HeaHAEPTaIbCKuM, YenoBek
pasymubIii. Haxonku HMCKOmaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAHMS, O0JIACTb
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pPAChl:  E€BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajJioujHasi  (dKBAaTOpHaJIbHAs]),  MOHIOJOHMIHAS
(a3maTcko-amepukaHckas).  UepTsl  MPUCIOCOOJEHHOCTH  MpeACcTaBUTENEH
YEIOBEUECKUX pac K YCJIOBHUSIM CYHIECTBOBAHUA. EIMHCTBO YEIOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMbl: «Bo3nmkHoBeHue CoJIHEUHOM cHCTEeMBI», «Pa3BurHe
opraHuyeckoro mupa», «PacturenpHass KieTka», «KuBoTHas  KJeTKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEIIOBEKA W UYEIOBEKOOOPA3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTMUECKHX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «/lpeBHeimme nwoam», «/IpeBHue mroam», «llepsbie
COBPEMEHHBIE TI0IN», «HeroBeuecKue pachh».

O6GopynoBanue:  Mmymsiku  «lIpoucxoxnenne — 4venoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMaHbOHIA), CIEHKH WIH
U300pa)KEHUsI KaMEHHBIX OpYAWil TEepBOOBITHOrO uejoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass Taonuma, Kkoyekuus «Dopmbl
COXPAHHOCTU UCKOMAEMbIX YKUBOTHBIX U PACTCHUI».

JlaGopaTopHblie u npakTu4ecKue padorTbl:

[Tpaktuueckas padora Ne 1. «/3yyeHue uCKOMaeMbIX OCTAaTKOB PACTCHHUM U
YKUBOTHBIX B KOJUIEKIIUSIX ).



DKcKypeust «IBONIONHUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KPAeBEIYECKUN MY3€i).

Tema 3. OpranusMbl U OKpPY:KaKOIIAs Cpeaa.

DKoJorvs Kak Hayka. 3aJaud U pa3Jenbl 3KOJOruH. MeTobl KOOI M4eCKUX
UCCJIeIOBAaHUNA. DKOJIOTMYECKOEe MUPOBO33PEHNE COBPEMEHHOT O YEJIOBEKA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAsS, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (akrtopel. Krnaccudukamuss >SKOIOrHYecKux (PakTopoB:
abuotnyeckue, OMOTHYECKHME M AaHTPOIOreHHble. JlelcTBHE HKOIOrMYEeCcKuX
(hakTOpOB Ha OPTraHU3MBI.

Abuornueckune (GpakTopbl: CBET, TEMIIEpPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (DAKTOpOB.
buonoruyeckrue puTMBbI.

buotuueckue (bakTOopHI. Bunel OMOTHYECKUX B3aUMOJIEUCTBUM:
KOHKYpEHIUS, XUITHUIECTBO, CUMOMO03 1 ero ¢gopmsl. [lapazutusm, koomnepanus,
MyTyaau3M, KOMMEHCadu3M (KBapTHPAHCTBO, HaxJEOHHYECTBO). AMEHCAIN3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOJACHCTBUN ISl CYHIECTBOBAHUS
OpPTraHHU3MOB B NIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHUKU nomyisuuud. OCHOBHBIE IOKa3aTENH
NOMYJISUMU: YHUCIEHHOCTh, IUJIOTHOCTh, POXJA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{nHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJsius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuupl u cxembl: kapra «lIpupognsie 30Hb1 3eminy, «Cpeabl 0OUTaHMS
opranuzmoBy», «®Poronepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH poCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-TY(henbkuy, «[lumeBsie memnm».

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdosornyeckrne 0COOEHHOCTH PacTEeHUHN U3
Pa3HBIX MECT OOUTAHUSY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIEyCay.

[IpakTuueckas pabota Ne 2. «[lofcu€T mIOTHOCTH NOMYSUNA pa3HbIX BUIOB
pacTEHU.

Tema 4. Coo011ecTBa 1 YKOJOrHYE€CKHE CHCTEMBI.

CooOmecTtBo opraHn3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUIOBasd,
npocTpaHCTBEHHasA, Tpoduueckas (muimieBas). Bunpbl-gomunantel. CBsizu B
ouoneHose.

Dkonoruyeckre cucrtembl (3kocucTembl). lloHsiTue 00 »3KocucTeMe H
ouoreoneHoze. @OYHKIIMOHATBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: MPOAYLIECHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeniecTB U MOTOK YHEPTUH B IKOCUCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luileBble 1€MW U CETH.
OcHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
OUPAMUIBL:  TPOAYKUWH, YHCIEHHOCTH, Ounomacchl. CBOHCTBAa 3KOCHCTEM:
YCTOMYHMBOCTh, CAMOpEryJisiius, pazputue. Cykieccusl.

[IpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHCTEMBIL.  ATPO3KOCHCTEMBI. Y POO3IKOCHCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak ¢akrtop ycroiunmBocTH sKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rI100aIbHOM JKOCHCTeMbl. J[MHaMHueckoe paBHOBeCcHME W oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTh! BellecTB U OMOT€OXUMHUECKUE IIUKIIBI JIEMEHTOB (yTiiepoaa,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OnMochepe 3emiin. AHTPONIOTeHHBIE M3MEHEHUs B Onocdepe.
['moGanbHbIE SKONTOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHue MIPUPOJIBI " YEJI0BEUYECTBA. CoxpaHnenue
O6nopa3zHooOpasusi Kak OCHOBa ycToHuMBoCcTU Ouocdepsl. OCHOBa palliOHATBHOTO
yIOpaBICHUS TPUPOJHBIMU pecypcaMd H HX HUCHOJb3oBaHUE. JloCTmXeHus
OMOJI0TrMHY U OXpaHa HPUPOJIbI.

JlemoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHaackui.

Tabmuier u cxemsl: «llumieBsie 1enm», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUPaAMUJIAY,
«buocdepa u yenoBek», «IKocUCTEMA IUPOKOIUCTBEHHOrO Jiecay, «IKOocUcTeMa
XBoiiHOro  neca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPOIIOTEHHBIE  BO3JCHUCTBHUS Ha IpupoAy», «BaxHeilmne WUCTOYHUKH
3arps3HEHUS] BO3JyXa U TPYHTOBBIX BoA», «IlouBa — BakHEWIasi COCTABISAIONIAS
ouocheprr», «Daktopsl Aerpaganuu mnousy, «llapHukoBsiil 3¢dexT», «DaKkTopsl
PaAMOAKTUBHOTO 3arpsi3HeHus Ouocdepbi», «OOmas crpykrypa Ouocdepbi»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepojaa B ouochepe», «KpyroBopot azota B IpUpOAEH.

OO6opynoBanue: Mojenb-anmmiaukanus «TunuyHble OHOLIEHO3bI», TepOapuii
«PacTurenbHbBIe COOOIECTBAY, KOJUIEKIIUU «bHoIeH03)», «BpeauTenu BaKHEHIITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pAcTEHUH U
KUBOTHBIX, PUHAJICKAIINE K Pa3HbIM SKOJOIMYECKUM TPYIIIaM OJHOr0 BHJA,



Kpacnas xuura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
pPaCTEHUI U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOIPAMMLI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaTam
OCBOGHHUS  OOY4YaIOIIMMHUCS MPOrpaMM  CpelHero oomero o0pa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTAaTOB OCBOCHUS mHpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYArOUIUMHUCS POCCUMCKON
rpaXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENCNICHUIO, HaJuyue MOTHUBAIMM K OOy4YeHHI0O  OUOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTUS OHUOIOTHUECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBAaTHCS B CBOCH
JNEATENBHOCTA [EHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE HKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE PE3yJbTAaThl OCBOEHUS INpeaMera «buosorus» I0CTUrarTcs B
€AUHCTBE Y4YeOHOM U BOCIHUTATEIIBHON JIESITEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMU
TIOBEJICHUSI W CIIOCOOCTBYIOT TIPOI[ECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEW MO3WLMUU JMYHOCTH, NATPUOTHU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TPpAAUIHASIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH CpELE.

JIndHOCTHBIE pe3ysbTaThl OCBOEHUSA YyueOHOro mpenmera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKOMW MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IpaB U O0O0S3aHHOCTEH, yBa)KEHHE
3aKOHa W MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKON MAEATEIbHOCTH IMpPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX U MO3HABATENbHBIX 3aJ1ay, BHIIIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPENETATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHUE YUYUTHIBATh B CBOMX JEUCTBUSIX HEOOXOAMUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIFOAEH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAIbHBIM OJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX M HCCJIEAOBATEIbCKUX 3aJlad, YBaKUTEIHHOTO
OTHOIIIEHWS K MHEHHUIO OINMOHEHTOB MpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJIePKAHNS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hopMUPOBAHHOCTH pOCCHUICKOM IpakIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, UyBCTBA OTBETCTBEHHOCTU IEpeEN
Ponunoy, ropmoctm 3a cBOM Kpad, CBOXO PoauHy, CBOW S3BIK H KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHE K MIPUPOTHOMY HACIICIUIO M TTaMSITHUKAM TMPUPOJIBI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE H
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TIO3HAHWUU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOT'0 00IIIeCTBA;

ujenHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIYXKEHHUIO U 3amure OTedyecTna,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHNS :

OCO3HAHHUE JTYXOBHBIX IICHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMUYUBOTO OYIYIIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTI'O TMPHHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguIsIMu Hapo10B Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs JCTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;



MOHUMAaHKE YMOIIMOHAIBHOTO BO3JICHUCTBUS )KUBOUM MPUPOJILI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro Bocnutanus, GOpMHPOBAHHMS KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

NOHMMaHUE U peanu3anus 370pOBOro W 0Oe30macHoro obpasza >KU3HH
(3mopoBO€  THUTaHWE, COOJIOJICHWE TUTUECHUYECKUX TPaBWI W HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM M OTAbIXa, peryispHas ¢usndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

NOHMMAaHUE I[EHHOCTH TMPAaBWI HWHIUBHUIYAIHHOTO ¢  KOJJIEKTUBHOTO
0€30MacHOro0 MOBEACHUS B CUTYAIIUAX, YIPOXKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHME MOCJEACTBUN M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTpEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MacTepPCTBA, TPYAO0JI00HUE;

FOTOBHOCTh K AaKTHUBHOM JEATEIbHOCTH TEXHOJIOTMYECKOM M COLMAIbHON
HANPABJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHAT TaKyIO IEATEIbHOCTD;

UHTEpeC K paznuHbiM cepam mpodeccuoHambHON AeATeILHOCTU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun | PeaTU30BHIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTUYECKOM KYJIbTYphl: TPUOOPETCHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPYXarUIEH CPEIIbL;

OCO3HAHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX MPOoOJIeM M MyTel ux
pElIeHHUS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpETaeMble MPU H3YyYEHUU OUOJIOTUHU
3HaHWSI W YMEHUS TPU PENICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUS B NIPUPOJE,
HANPABJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIIOB,
IKOCHCTEM, OHoCchephl);



AKTUBHOE HENpUsATUE JEWCTBUH, NPHUHOCAIIMX BpEd  OKPYKaIOIIeH
MPUPOJHON cpesie, YMEHHE NPOTHO3MPOBATH HEOJAronpUSITHBIE IKOJOTHUYECKHUE
MOCJIEJCTBUS MPEANPUHUMAEMBIX JSUCTBUNA U NPEAOTBPAIATh UX;

HAJIUYUE PAa3BUTOr0 FKOJOTHUECKOIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OIIbITa JESITCILHOCTH SKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEJIIbHOW, KOMMYHHUKATUBHOW WU COLIMAJIbHOM
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU JAEATEIbHOCTH SKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JHAJIOre
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYyJIbTYpbl KaK CpEIICTBa
B3aUMOJICHCTBUS MEXY JIFObMU U TTO3HAHUS MUPA;

NOHMMaHue crenuuku OWONOTMM Kak HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IpeAcTaBiIeHus 00 OKpYXKalollleM MUPE KaK O €IUHCTBE MPHUPOJbI, YEIOBEKa U
olIecTBa, B IMO3HAHWM NPHUPOJHBIX 3aKOHOMEPHOCTEH W PEHICHUU TpoOjIeM
COXpaHEHUS TPUPOJTHOT'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peliaTh  PeCcypcHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MYTEeW BhIXOJa U3 II100ATBbHBIX IKOJOTUUECKUX MPOOIEM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJY4YEHUU OWUOJOTMYECKUX 3HAHUU B IEISIX
MOBBIIIECHUST OOMIEH KYJbTYphl, €CTECTBEHHO-HAYyYHOM TPaMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIHHON IpaMOTHOCTH oOydarommuxcs, (popMupyeMon
IPpU U3yYEHUN OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM UCIIONb30BaTh TOJy4aeMble 3HAaHHWS JJId aHajiu3a u
00BSICHEHUS SIBIICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHWS Ha OCHOBE HAydHBIX (DAaKTOB U
UMEIOIINXCS JaHHBIX C 1IEJIbIO MTOJYUYEHHUSI TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTHh CAMOCTOSITEILHO HCIIOIB30BAaTh OHMOJIOTMYECKHUE 3HAHHUS IS
penieHus MpooJieM B peaibHbIX )KU3HCHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHON JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOCKTHYIO U UCCIIEIOBATENIbCKYIO ACSITEIHbHOCTh MHINBUAYAILHO U B TPYIIIIE;



FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1O OuoIOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMble JJi1 (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTpaKaroIre
[EJOCTHOCTh HAYYHOM KapTUHBI MHUpPA U CHeNu(UKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4dHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCClieloBaHue,  HAONIOJeHHe,  HW3MEpPEHHe, HOKCIEPUMEHT H  JPYrux),
yHUBEpCAJIIbHBIC Yy4eOHbIe JeWcTBUsS (TI0O3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreunBaroIme (dopmHpoBaHue (yHKLIMOHAIBHOM
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETCHIIMM OOYy4Yaroluxcsi, CIOCOOHOCTH
o0yuarouuxcs UCIIOJIb30BaTh OCBOEHHbIE MEXIUCHUIUIMHAPHBIE,

MHUPOBO33PEHUYECCKUE 3HAHUSA W  yHUBEPCAIbHBIC ydeOHbIE JICWCTBHUS B
NIO3HABATEIBHON U COLIMATIbHOM ITPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS IPOrpaMMbl CpPEIHEro OOIIero
00pa30BaHuUs TOJKHBI OTPaXKaTh:

OBaanenne YHHUBepPCATbHBIMHA Y4eOHbIMU NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHA:

CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUW NTPUEMBI JIOTUYECKOT'0 MBIIUICHUS
(aHanu3a, CUHTE3a, CPaBHEHUS, KiIacCU(pUKALMK, 0000IEHNs), PACKPBIBATH CMbICI
OMOJIOTUYECKUX TOHATUM (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENEeNsATh LEeNU JAeATEIbHOCTH, 3ajaBasi MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITIOCTABJICHHBIMU LEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBSICHEHUSI (DAKTOB W SIBJICHHIA
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKHE PACCYXKJCHUS (MHIYKTUBHBIC, JIENYKTHUBHBIC, TIO
AQHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH U NPOTHUBOPEUHS B PpPaCcCMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIC CpelcTBa TUTSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTaX, a



TaKK€  MPOTHUBOPEYMH  Pa3HOro  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
UH(GOPMAITMOHHBIX UICTOYHUKAX;

pa3pabatrbiBaTh IUIAaH pElIeHHUs MpoOJeMbl ¢ YYETOM aHajan3a HMMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATb U  BBIMNOJHATH paboTy B  YCIOBUAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIa/IeTh HAaBbIKAMU y4€OHO-UCCIIEIOBATENIbCKON U MMPOEKTHOM JeSTEIbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MO3HAHUS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €ro HWHTEpPHpETAlNH, NPeoO0pa3oBaHUI0O M NPHUMEHEHUI0 B Y4E€OHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COIUATBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMH;

CTaBUTh M (OpMyaupoBaTh COOCTBEHHBbIE 3aJadyd B 00Opa30BaTEbHON
NEATENbHOCTH U JKU3HEHHBIX CUTyalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

AHAJM3MPOBATH IMIOJIYYEHHBIE B XOAE PEUICHUS 3aJauyd  pPE3yJbTaThl,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYUIIECTBIIAThH 1E€JCHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIIOCOOOB
NENCTBUS B MPOPECCHOHATBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYHO OOJacTH
KUZHEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIBHBIE MMOAXOJbl U PELICHMUS,
CTaBUTb MPOOJIEMBI U 33a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIE PELICHUSI.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIPAaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax AaHHbIX, B MHTepHeTre), aHaIM3UpOBaThH



UH(POPMAITUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABIICHUS, KPUTUICCKH OIICHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajad;

NpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor nHdopmaruu (cxembl, Tpaduku, TUarpaMMebl, TaOIUIBI, PUCYHKU
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouojornyeckod HHPOpMalUe: MPUMEHATh XHMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIAJ€Th  HABbIKAMM  pACIO3HABaHUS M 3alUThl  WHGpOpMAaINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISATH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIECHUS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJCH, MIPOSBISATh YBAKUATEIHLHOE OTHOIIEHNUE K COOECETHHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh W HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON M WHANBUAYaTLHON
paboThI MPU PELICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO UjeHa KOJUIEKTHBA;



NpPUHUMATh  II€JIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JEUCTBUM,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJAJa M KaXIOr0 YYaCTHHKAa KOMaH[bl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETHUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIIATh TBOPUYECTBO M BOOOpaKEHNE, OBITh MHUIIMATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MPOOJIEeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BEIOWpAaTh HAa OCHOBE OWOJOTWYECKHX 3HAHUW TIICJIEBBIE M CMBICIIOBBIE
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIbHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJ]a4yu B 00pa30BaTEIbHOM
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JaBaTh OLICHKY HOBBIM CUTYAallUsM;

pacuupsTh paMKu y4eOHOI0 MpeMeTa Ha OCHOBE JIMYHBIX TPEANOUYTESHUMH;

JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO MIMPOKOW DPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BIAJCTh HABBIKAMHM  TIO3HABAaTEIhHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX pPE3YJIbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeQUIEKCUU Il OLEHKH CUTYalllH, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

NPEAMETHBIE PE3YJIbTATHI

[Ipeamernsie pe3ynbrarbl ocBoeHUs nporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buomorus»
HAy4YHBIC 3HAHUWS, YMEHUS U CIIOCOOBI JIEUCTBUI 10 OCBOCHUIO, HHTEPIIPETAIINHN U
npeo0pa3oBaHUIO 3HAHWUW, BUABI JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHWM B Pa3IUYHBIX yUE€OHBIX CUTYallMsAX, a TaKKe B pEaIbHbIX
KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamme mnpenMerHbie
PE3yNbTAaThI MIPEACTABIICHBI IO TO/IaM 00yUYEHUSI.

[IpenmeTHble pe3ysbTaThl OCBOCHHS ydueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHUpPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJE€ POCCUHUCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BuUTHE Ouojgoruu, (QyHKIHOHATBLHOU
TPaMOTHOCTH Y€JIOBEKA JJIsSl PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBaTh COJEp)KaHHWE OUONOTHYECKUX TEPMUHOB U TOHSATHUH:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPrumn), FOMEOocTa3 (caMoperyssius), ypOBHEBask OpraHU3alus KUBBIX CHUCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOrMa MOJIEKYJsIpHOM Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u y4enus (0 meHTpax MHOTOOOpasusi u
NPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensth rpaHULbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHE BIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OUOJIOTUU: HAOIIOICHUE U
OMMCAHUE UBBIX CUCTEM, IMPOIECCOB U SIBIICHWI, OpraHU3alusi U IPOBEACHUE
OMOJOTMYECKOrO0  3KCHEPUMEHTA,  BBIABMKEHUE  THMIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY MCCIEAyEeMbIMH BeJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpUW M 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KIETOK MPOKAPHOT U
9YKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
POLIECCOB: OOMEHa BELIECTB U MPEBpALICHUS] YHEPIrUU B KIETKe, (HOTOCHHTE3A,
IUTACTUYECKOr0 M DHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUSI OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATH MOJTYYEHHbIE 3HAHUS JJI1 OOBSCHEHUS OMOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUYECKUX PEUICHUN B IOBCEIHEBHOU
KHU3HU C LeJbl0 oOecrieueHuss 0e30IacHOCTH CBOETO 3J0pPOBbS U 3/I0POBBS
OKpPYXaIOILUX JI0AeH, COOMI0IEHNs HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOM ounonoruu u OMOTEXHONMOTUI 1A paIlMOHAIILHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTb 3JE€MEHTapHble TE€HETMYECKHME 3aJaud Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIIETUIEHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKPEUIMBAHUS JJIA MPEJCKa3aHusl HACIEIOBaHUSI MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOIHATH JTA0OPATOPHBIE M NpPAKTUYECKUE paldOThl, COOMIOAATH
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTMYECKOIO  COJAEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(pOpMALUU, HAYYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.

[IpenmerHble pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomnorus» ¢ 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHWU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUUCKHUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa JJIS PElICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEpPKAHHE OMOJOTMYECKHX TEPMHUHOB W TIOHSTHIA:
BUJI, TIOMYJISINSA, TeHOGOH I, IBOJIONHNS, JABMKYITUE CUIBI ((PaKTOphI) HIBOIIOINH,
IPHUCIIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



HKOCHCTEMa, TMPOJYIEHTHI, KOHCYMEHTBI, PpEAYLEHThl, I[eNd TMHTaHus,
AKOJIOTHYECKas upamuaa, OuoreoreHos, ouocdepa;

YMEHHE WH3JIaraTb OHOJOrMYEcCKHe Teopuu (dBONIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3aponpiieBoro cxoactBa K. M. Bapa, depenoBaHusi riaBHBIX HaIpaBICHUN U
nyteit sBomonu A. H. CeseprioBa, yuenusi o 6uocdhepe B. U. Bepnaackoro),
OTIPEIENSITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJE€Th METOJAMU HAYYHOTO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OIHMCaHWE JKUBBIX CHCTEM, TPOIIECCOB U SIBICHUH, OpraHU3alys M MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJYy HCCICIyeMbIMH BEIMYWHAMHU, OOBSICHEHHE TMOTYYECHHBIX
pe3yNbTaTOB, MCIOJIH30BAaHHBIX HAYUYHBIX MOHSATHH, TEOPUH W 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC MPHU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHUIOB, TOMYJIALUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMpPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pPA30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJIOIMYECKHX (PaKTOpOB Ha OpraHM3Mbl, IEpeHoca
BEIIECTB M TOTOKAa SHEPrUUM B DKOCHUCTEMAaX, AHTPOMOTCHHBIX HW3MEHEHUH B
AKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEUIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE TPUMEHSTH MOJTYyYEHHBbIC 3HAHUS I OOBSCHEHUS OMOJIOTHYECKUX
IIPOLIECCOB WM SIBJICHUM, JUISl NPUHATHSA NMPAKTUYECKUX PELIEHUH B IOBCEIHEBHOU
KU3HU C LEJIbl0 obecneyeHusi Oe30MacHOCTH CBOErO 370pOBbS M 370POBBS
OKPYXAaIOIUX JII0eH, COOTI0/IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON Cpeae, MOHMMAaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JTOCTHKEHHIM
COBPEMEHHOW OMOJIOTUH JIJISl PallMOHAIBHOTO PUPOIOTIONIb30BAHMS;

yMEHHUE pellaTh 3JeMEHTapHble OMOJIOrHYEeCKre 3aJa4M, COCTABISITh CXEMBI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHUE BBITIONHATH JTAOOPATOPHBIE W TPAKTUYECKHE PabOTHI, COOIIOAATH
npaBuia mpu padbore ¢ ydeOHbIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHQPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MaccOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaTb  IJI00ANbHBIE  DKOJIOTMYECKHME  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHMCBMEHHBIE M YCTHBIE COOOIIEHUS,
0000m1asi OMOIOrNYecKy0 MH(OpPMAIMIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO
UCTIOIh30BaTh OHATUHHBIN anmapat OUOJIOTHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bubnunorexa LIOK
1 brostorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble CHCTEMBI U X OpPraHU3aLHs 1 bubmmorexa [OK
p 1 https://m.edso0.ru/7f41¢c292
. but6mmoreka [IOK
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 HKU3HEAIEATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bubnmnoreka [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bubmnorexa LIOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bub6munorexa LIOK
8 Peseproe Bpems ! https://m.edso0.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmeHoBaHue pa3/iesioB M TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 1
IBOMIOUHOKKAs GHONOTHS d https://m.edsoo.ru/7f41cc74
5 BO3HUKHOBEHHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 Oprai3Mbl i OKpYIOLas cpesa > 1 https://m.edsoo.ru/7f4lcc74
bubmuorexa [IOK
4 Coo01m1ecTBa ¥ 9KOJIOTHICCKHE CUCTEMBI 9 httos://m.edsoo.ru/7fA1ecTA
bubmuorexa [IOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Konrtpoasnbie | I[IpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
bubmuorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOUW MPHUPOIBI.
[IpaxTrueckas padora Ne 1
2 «Mcnonp3oBaHre pa3IMIHBIX 1 0.5 bubmmorexa [IOK
P ' https://m.edso00.ru/863e6122
METOJOB MPU U3yYEHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornyueckne cucTeMsl, TPOLIECCHI 1 bubnunorexa LIOK
U UX U3YYCHHE https://m.eds00.ru/863e6564
4 XuUMHYECKUN cOCTaB KJieTkU. Boaa u 1 bu6mmoreka [IOK
MHHEPAIbHBIE COJIU https://m.edso0.ru/863e674e
but6mmoreka [JOK
5 b .C 0 1
CITKH. LOCTAB | CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 pabota Ne 1 «3yuyeHue 1 05 bubmmorexa [IOK
KaTAIUTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMHJIa3bl
WM KaTajiasbl)»
b K
7 YraeBopl. JIunuasl 1 nommorexa LO

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



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

bu6nmoreka [IOK

8 Hyxwrennoseie kneiorst. AT® https://m.edso0.ru/863e6d5c
9 Hcropust u MeTObI U3ydEHUS bubmmorexa [IOK
kietku. Knerounas reopus https://m.edso0.ru/863e6e88
10 KreTka Kak 1enocTHast )KuBast
cucreMa
CrpoeHue 3yKapuOTHIECKON KIETKH.
JlaboparopHas pabota Ne 2
«M3yueHune cTpoeHUs KIETOK bub6mmorexa [IOK
11 pacTeHHU, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MEKPOCKOTIOM Ha https://m.edso00.ru/863e716¢
FOTOBBIX MUKpOIIpEenaparax u ux
OTIMCAHUE)»
bubnuorexa [IOK
12 OOMEH BemeCTB WM MCTa00HM3M https://m.edso0.ru/863e766¢
but6mmoreka [IOK
13 Potocmrres. XemocHnres https://m.eds00.ru/863e7c98
. bubmuorexa [IOK
14 JnepreTieckuii 0bmen https://m.edso0.ru/863e7aae
JKu3HeHHbIN KUK KIETKU. [lenenue
KiIeTku. Muto3. Jlaboparopras Bu6morexa [IOK
15 pabora Ne 3 «Habmronenne Muro3a B 0.5 htts://m.edsoo.ru/863e7dcA
KJICTKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOTIpenapaTax»
buocunres 6enka. Peakius bubmuorexa [IOK
16
MaTpUYHOTO CUHTE3a https://m.edso0.ru/863e796e
bubmuorexa [IOK
17 Tpancasumt — bnocurres benxa https://m.edsoch ru/863e796e
18 Hexnerounsie popmbl )xU3HU — bubmuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0.ru/863e7540

bu6mmoreka [IOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubmuorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
91 JlaboparopHuas pabota Ne 4 05 bu6muoteka LIOK
«3yueHne CTpOeHUS MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
29 NupuBuayansHOE pa3BUTHE bu6muoteka [IOK
OpraHu3MoOB https://m.edso00.ru/863e8436
93 I'enetuka — Hayka o bubmmorexa [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTU HACIEAOBaHUS
24 MpU3HAKOB. MOHOTHOpUIHOE bubmmorexa [IOK
P ' pu https://m.edso00.ru/863e8878
CKpEIIUBaHNE
UrHOpUAHOE CKpelllMBaHue. 3aKOH
25 fe3a3ninfaoro Hef)cnuel OBaHHUS bubamorexa [IOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuerniieHHOE HaclIeOBaHHe
npu3HakoB. JlabopaTtopHas pabora
Ne 5 «M3ydyenue pe3yabpTaToB bubnmnoreka [JOK
26 0.5
MOHOTHOPUIHOTO ¥ JUTUOPUIHOTO https://m.eds00.ru/863e8c60
CKpELUBaHUA y Ap030(HIIbl HA
TOTOBBIX MUKpPOIpenapaTax»
27 T'enernka nmona. HacienoBanue bu6nmorexa LIOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IIPHU3HAKOB, CHUCIUVICHHBIX C I10JIOM

https://m.edso0.ru/863e8c60

M3menuuBocts. HenacnencrBennas
M3MEHUYUBOCTh. JIaboparopHas

pabota Ne 6. U3yuenue bubnnorexa [IOK
28 . 1 0.5
MOIU(UKAITMOHHOW U3MEHYMBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHHE BApUAIIMOHHOTO psAJa U
BapUaLlMOHHON KPUBOM»
HacnencTBenHast '3BMEHYMBOCTD.
29 JlaGopatopHas pabota Ne 7. 1 05 bubnnorexa [IOK
«AHaIM3 MyTayi y Apo30Quibl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpErnapaTax»
bubmuorexa [IOK
30 Petieriia enosexa 1 https://m.eds00.ru/863e8d78
PezepBHblil ypok. O600111€HNE 11O
31 teMme «HacnencrBeHHOCTE U 1
U3MEHYMBOCTH OPTraHU3MOBY
bubmuorexa [IOK
32 Cenekuus kak HayKa i Ipouece 1 https://m.eds00.ru/863e9214
33 MeToab! U TOCTHKEHUS CENEKIINU 1 bu6nmoreka [IOK
pacTeHUM U KUBOTHBIX https://m.edso0.ru/863e9214
34 buotexHosorust Kak oTpacib 1 bubnnoreka [JOK
MIPOU3BOJCTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuecTBo yacos JIeKTPOHHBIE
Ne Hara undposbie
n/n Tema ypora Bcero Kontponpnpie  Ipakruteckue H3y4eHHusi | 00pa3oBaTeJbHbIC
padoTbI padoThbI
pecypchbl
1 DBOJIONHS ¥ METOJIBI €€ N3yUCHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3ButTus NpeacTaBiIcHUN 1 bu6munorexa [IOK
00 3BOJIOIMH https://m.edso00.ru/863e9570
bu6nuorexa [IOK
3 Muipoososiors 1 https://m.edso0.ru/863e9cle
[Momynsiust Kak 3JIeMeHTapHas
€MHMIIA BUJIA ¥ 3BOJIIOLMY.
4 JII:160pI;TopHI;51 pabota J]\T'e 1 1 0.5 brbmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPUIOH
5 JBrkyiue cuiibl (3JIeMEHTapHBIC 1 bubmuorexa [JOK
(bakTOpbI) IBOIIOLUU https://m.edsoo.ru/863e9da4
. bu6nmorexa [IOK
6 EctectBennslit 0TO0p U ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLNN:
IpUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnuotexa [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
IPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepa»
3 Hamnpasnenus u nmytu 1 bubmuoteka [IOK

MaKpO3BOJJIOIHNH

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobOpatumocTs 3BOIIOIINN

Hcropust xu3Hu Ha 3eMiie U METObI

10 "
e€ U3y4eHUst
11 I'unore3sl MPOUCXOKIACHUS KUZHU bubnnorexa [IOK
Ha 3emie https://m.edso0.ru/863ea5a6
PazButue xu3HM Ha 3emMIie 1o 3paM U bubnnoreka [JOK
12
nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbl HBOJIOLHMU
PACTUTENHLHOTO U KUBOTHOTO MHpA.
[TpaxTuueckas pabora Ne 1 bubnmnoreka [JOK
13 0.5
«M3y4eHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpraHNYeCKOro MHUpa https://m.edsoo0.ru/863ea48e
15 DBOJIOIMS YeTIOBEKa (aHTPOIIOTEeHE3) bubamorera LOK
https://m.edsoo0.ru/863eac2c
16 JIBuokymiue cuibl (hakTophl) bubnuotexa [IOK
aHTPONOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOINH
YeJIoBeKa
18 YenoBeueckue pachl U NPUPOIHbBIE bubnuotexa [IOK
aJanTanyy YejJoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600111eHIE TIO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl 0OUTaHHS U YKOJIOTHYECKHUE bubnnorexa [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

bakTopsI

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

Abuotnyeckue (haKkTOpHI.
JlaboparopHnas pabota Ne 3.
«Mopdonorunueckre 0coOOEHHOCTH

. bubmuorexa [IOK
22 pacTeHUi U3 pa3HBIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
bu6nunorexa LIOK
23 Buoriieckie gakTopet https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomyssiud. [lpaktuueckas padora
24 Ne 2 «IToacuér mIoTHOCTH 0.5
TIOTYJISIIIMIA Pa3HBIX BUIOB
pacTeHui»
o5 Coo0rmiecTBa OpraHu3MoOB — bubnnoreka [JOK
OHOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnnorexa [IOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEJIA YKOCUCTEMEI.
27 DKOJIOTUYECKUE TUPAMUJIBIL. bubmorexa IOK
N https://m.edsoo.ru/863eb5fa
CaoiicTBa 3kocucteM. CyKieccust
28 [TpupogHbIE SKOCHCTEMBI
29 AHTPOIIOTeHHBIC YKOCUCTEMBI
30 Buocdepa — rnobdanbHas bubnmorexa LIOK
JKOcUCTEMA 3eMIIU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmnoreka [JOK

o6unochepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emiun 1
33 CocytiecTBoBaHUE TTPUPOIBI U 1 bubnnoreka [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHelil ypok. O000IIEHIE TEMBI
34 «Co00111eCTBa U DKOJIOTHYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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