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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHMOJOTUU TEOPETUYECKYIO OCHOBY IS
OTIPEICICHHST TOIXO0J0B K (OPMHPOBAHUIO COJCPKAHUS YIeOHOTO TpeaMeTa
«buosorus» coctaBwiIM: KoHuenTtyaiabHble mnosiokenuss DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIel, COACpKAaHMS, pe3ylbTaTOB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIMINX IEIX U
MPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oopazoBanus B Poccuiickoit denepaliinu, a TaKKe MOJT0KEHUS O CeIUpUKe
Ouonoruu, €€ 3HAUCHUM B TIO3HAHUU SKUBOM TIPUPOABI U OOCCHEUYCHHU
CYILIECTBOBAaHMS ueoBeuecKoro obOmiectBa. CoryiacHO Ha3BaHHBIM IOJIOKECHUSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no 6uosoruu Aa€T NpeacTaBiIeHUE O LEAX, 00 00IIei cTpaTeruu
oOy4eHMsI, BOCITUTAHUS U Pa3BUTHA O0YUaIOIINXCS CPEICTBAMH y4€OHOTO MpeaMETa
«buonorus», onpeaenser 00s3aTeIbHOE MPEAMETHOE COACPKAHUE, €r0 CTPYKTYPY,
pacripefieyieHue Mo pasjeliaM M TeMaM, PEKOMEHIYEMYIO MOCIeI0BaATEIbHOCTD
U3Y4YeHUsS] Y4eOHOro MaTepHraia ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKKM OOpa3oBaTEIbHOIO IMPOIECCa, BO3PACTHBIX OCOOCHHOCTEM
oOydJarommxcs.

B nporpamme 1o 6M0JI0THH TaKKe YUUTBHIBAIOTCS TPEOOBAHUS K MJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeIMETHBIM M TPEAMETHBIM pe3ysbTaraM OOy4YeHUus B
dhopMUpPOBAHUM OCHOBHBIX BUJIOB YU€OHO-TIO3HABATEILHOM JIESITEILHOCTH/YIEOHBIX
JNEeUCTBUH  OOydJaroIIUXCs IO  OCBOCHHMIO  COJEpkKaHUSA  OHOJOTHYECKOTO
oOpa3oBaHUs.

B nporpamme no Ouonoruu (10—11 kmaccel, 6a30BbIi ypOBEHb) peaTn30BaH
OPUHIMI TNPEEMCTBEHHOCTH B HM3yYeHMHM OHWOJIOTMM, Ojlarojiapsi 4yeMmy B HE
IPOCMATPUBAETCS HANpPABICHHOCTh HA pa3BUTUE 3HAHUN, CBS3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTALMNA JTMYHOCTHU, 3KOJOTUUECKOTO MBIIUICHHSI, IPEICTABICHUNA O 310pPOBOM
oOpasze XM3HM M OEpeKHBIM OTHOIICHHEM K OKpY’Kalolled MPHUPOIHOM cpere.
[ToaTOMy Hapsxy ¢ U3y4eHHEM OOIIEOHONIOTHYECKUX TEOPUl, a TaKKe 3HaAHWM O
CTPOCHHMH KHUBBIX CHUCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MporpamMMme Mo OHOJOTUU YJIEJIEHO BHUMAHUE HCHOJb30BAHUIO
MOJTyYEHHBIX 3HAHUM B MOBCETHEBHOW >KM3HU JUIsl PELICHUS MPUKJIAIHbIX 3a7a4, B
TOM  4ucie: MNpOPWIAKTUKA  HACJIEICTBEHHbIX  3a00JieBaHUN  YeJOoBeKa,
MEAMKOTEHETUYECKOTO  KOHCYJIBTUPOBAaHMs,  OOOCHOBAaHUS  SKOJOTHYECKH
1[€J1€CO00Pa3HOro MOBEACHUS B OKPYXAIOIEeH MPUPOTHON cpefie, aHaIu3a BIUSHUS



XO35IICTBEHHOM  JIEATEIBbHOCTH 4YEJIOBEKAa HAa COCTOSIHUE IPUPOJIHBIX WU
MCKYCCTBEHHBIX DKOCUCTEM. Y CUJIEHUE BHUMAHUS K IPHUKJIAJHON HANPABIECHHOCTH
yuebHoro npenMera «buonorus» mpoAMKTOBAHO HEOOXOIMMOCTBIO OOECIeueHUs
YCIIOBHM JUIsl pELIEHUsSI OJTHOM M3 aKTyalbHBIX 334 IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHMsl, KoTopas Impexmnosaraer (GopmMupoBaHHE Yy  OOydaroIUXCs
CIIOCOOHOCTH aanTUPOBAThCA K HM3MEHEHUSM JAHHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MHpA.

buonorus Ha ypoBHE cpeHero o01iero 00pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obOecreunBaeT (popmMupoBaHHEe y 00yJarONUXCS TPEICTABICHUNA O HAYYHOU
KapTUHE MHUpa, paclmpser M 0000IIaeT 3HaHUS O JKUBOM Ipupope, ¢
OTJINYNTENIBHBIX NPHU3HAKAX — YPOBHEBOM OpraHU3allid M DSBOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOW  HpHUPOAbI,  (OPMUPOBAHUSA
(YHKIHMOHAIBHOM TIPaMOTHOCTH, HAaBBIKOB 3/I0pOBOr0 M 0€30MacHoro obpasa
YKU3HH, IKOJIOTMYECKOT0 MBIIIUIEHHS], IEHHOCTHOIO OTHOLIEHUS K )KUBOU IPUPOJE U
YEJIOBEKY.

bonbiioe 3HaueHre OMOJIOTH UMEET TaKKe JJIsl PEIICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CcpeAHero  oOmiero  o0pa3oBaHuUs,  COLMAIM3ALUN
oOyuaromuxcs. M3yuenue Ouosioruu odecrneurnBaeT yciaoBusa Mg (OPMUPOBAHUS
UHTEIJICKTYyaJbHBIX, KOMMYHMKAIIMOHHBIX W HMH()OPMAIMOHHBIX  HAaBBHIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET MHTErpaluyd OMOJIOTMUECKHX 3HAHUU C
IPECTaBICHUSAMHU U3 APYTUX YUEOHBIX NPEIMETOB, B YACTHOCTHU, PU3UKU, XUMUHU U
reorpa¢uu. Ha3zBaHHbIE MONOXKEHUS O TNpeIHAa3HAYEHHH Y4YeOHOro mpeameTa
«buonorus» cocTaBUJIM OCHOBY [UIsl ONpENEICHHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €ro COJEp>KaHMsI, MPEJICTABIEHHOTO B MPOrpaMMme IO
OMOJIOTHH.

Otb60op conepkanust yuyeOHOTO mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C TMO3MIMI KyJIbTYpOCOOOPAa3HOrO IMOAXO0AAd, B COOTBETCTBUU C
KOTOpPBIM OOyYaromuecs: JTOJDKHbl OCBOUTh 3HAHUS M YMEHMsI, 3HAYUMbIE IS
dbopmupoBaHusi O00IIEH KyJbTYphI, OINPEICTAIONINE aJICKBATHOE IIOBEJICHUE
YEJIOBEKa B OKPY’KAIOIIEH MPUPOIHON cpene, BOCTpeOOBAHHBIE B MOBCEIHEBHOMN
JKU3HU U TIPaKTUUECKON nesarenbHocTH. Ocoboe MecTO B ATOM cHUCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTBI COJEPKAHUs, KOTOPBIE CIIy>KaT OCHOBOW Jisi POPMHUPOBAHUS
IIPEJCTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
LHEHHOCTHBIX ~ OPHUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHHU3aILUH
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpyKTypupOBaHUE COAEpKaHUS Yy4yeOHOro Marepuaja B Iporpamme Io
OMOJIOTMHM OCYILECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aiuu u



HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOTro npeamera «buonorus»
BBIICJICHBI CIIEIYIOUIUE COJiep KaTellbHble JIMHUK: «buosiorus kak Hayka. MeTomabl
HAy4yHOTO To3HaHUsA», «KieTrka kak Ouonoruueckas cucrema», «OpraHuszM Kak
ononornyeckas cucreMa», «Cucrema W MHOrooOpasue OpraHM4eCKOro MHpay,
«OBONIOLMS KUBOU NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3ydenus ydebHoro mpeamera «buosnorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHWE  OOYYaIOMIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHW3allid >KWBBIX CHCTEM PAa3HOTO paHra W TPUOOPETCHHE YMCHHM
WCIIOJIb30BaTh ATU 3HAHUS JUIsI TPAMOTHBIX JEHCTBUUA B OTHOUIEHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue e u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CISAYIOMINX 3a/1ay:

OCBOCHUE OOYYAIOUIMMHCS CHUCTEMbl 3HAHUW O OUOJOTUYECKUX TEOpHSX,
YUECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MPAaBUIIAX, CIYKAIIUX OCHOBOMU
1 GOpMUPOBaHUS TPEACTABICHUM O €CTECTBEHHO-HAyYHOW KapTUHE MUpa, O
METO/IaX HAy4YHOI'O MO3HAHMS, CTPOEHUH, MHOTO0Opa3Hu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3allMU, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OHOJOTUM; (OPMUPOBAHUE y OOYYAIOMIMXCSA MO3HABATEIbHBIX,
WHTEJJIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH B MPOIECCE aHalu3a JAaHHBIX O
MyTSIX pa3BUTHA B OMOJIOTUM HAYYHBIX B3TJIANIOB, UJIEH U TIOJXOJIOB K M3YyUCHHUIO
JKUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3allMi; CTAHOBJICHHE y OOYyYarOIIUXCs
o0111e# KyJIbTYPhl, PYHKIIMOHAIBHOM TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U
OLICHUBATH SIBJIEHUS OKPYKAIOIIET0 MUpPa )KMUBOM MPUPOJIbI HA OCHOBAHUU 3HAHUI U
OTbITA, MOJYUYCHHBIX MPU HU3YUYECHUH OHOJOTHH; (DOPMUPOBAHUE Y OOYUAIOIIUXCS
YMEHUN WJUTIOCTPUPOBATh 3HAYCHHE OWOJOTHYECKUX 3HAHWM B MPAKTUYECKON
JEeATEIIbHOCTH YeJIOBEKAa, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHUU U
arpoOMOTEXHOJIOTUI; BOCIHUTAHUE YOSKIEHHOCTH B BO3MOXKHOCTH TTO3HAHUS
YEeJOBEKOM JKMBOM MPHUPOJbI, HEOOXOJAMMOCTH OEpPEKHOTO0 OTHOLICHUS K HEH,
COOJIIOJICHUSI dTUYECKUX HOPM TMPHU MPOBEJACHUU OMOJOTUYECKHUX HCCIICAOBAHUIM;
OCO3HAHUE IIECHHOCTH OMOJIOTMYECKUX 3HAHUH 11 TOBBIIICHUS YPOBHS
HKOJIOTUYECKON KYyJIbTYphl, [Js (OPMHUPOBAHUS HAYYHOTO MHPOBO33PEHUS;
MpUMEHEHUE MPUOOPETEHHBIX 3HAHWUW W YMEHUU B TOBCEIHEBHOW >KWU3HH IS
OIICHKH TIOCJICICTBUIN CBOEH JIEITEIHLHOCTH 10 OTHOIICHUIO K OKPY KaIOIIeH cpeie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHME U COOJIO/IeHHe Mep NPOPUIAKTUKH
3a00s1eBaHUM.

B cucreme cpeanero obmero oOpa3zoBanusi «buosorusi»y, m3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00S3aTENbHBIM YYE€OHBIM MPEIMETOM, BXOJSAIIMM B
COCTaB MpeaMeTHOM o0nacTh « EcTecTBEeHHO-HAy4YHbIE TPEIMETHI.



J{ns u3ydeHus: 6nosoruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHMs
otBoauTCs 68 yacoB: B 10 kinacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 yaca
(1 yac B HeneIIO).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBs3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUIECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, Quiocoduen, 3TUKOU, ICTETUKON U MPaBOM.
Poub 6uonorun B popMuUpoOBaHUN COBPEMEHHON HAYyYHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl O3HAHMS KUBOM MPUPOJIbI (HAOIIOACHHE, IKCIIEPUMEHT, OITMCAHUE,
U3MEpeHue, KiacCU(pUKalus, MOJACIUPOBAHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

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

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Ipaktrueckass pabora Ne 1. «Mcmonp30BaHHE pa3IMYHBIX METOAOB IPHU
U3Y4YE€HUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCHUCTEMBI) KaK MPeAMET U3ydeHus onosoruu. OTinyue
JKUBBIX CUCTEM OT HEOPIaHUYECKOU IPUPOJIBI.

CaoiicTBa OMOCHCTEM U X pa3HOOOpasue. Y POBHU OpraHU3alluu OMOCUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIN, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJISIIIMOHHOBUIOBOM,
HKOCUCTEMHBII (OMOT€0LEHOTHYECKUH ), OMOCHEPHBIN.

JlemoncTpanum:

Tabmuubl u cxembl: « OCHOBHbBIE NMPU3HAKU KU3HUY, «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHYECKUM COCTAB KJIETKA. XUMHWYECKHUE JJIEMEHTBI: MAaKPODJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJa 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOJALI M MHUHEPAJIBbHBIX BeEIIeCTB B KieTke. l[loamepikanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHue OenKoB. AMUHOKUCIOTBI — MOHOMEpHI OENKOB.
He3ameHnmble 1 3aMEHUMBIE AMUHOKHUCIOTB. AMHUHOKHUCIOTHBINA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIEKYyJbl (TIepBUYHAS, BTOPUYHASA, TPETUYHAS W
YeTBEpPTUYHAd CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buosornueckue
byHKIUN OEIKOB.



depmenTsl — Owuonormyeckue Kartanmsatopbl. CtpoeHue d¢epmeHTa:
aKTUBHBIM TIEHTp, cyoOcTpaTHas crenupuaHocts. KodepmenTtsl. ButamuHbL
OTnuunst epMEHTOB OT HEOPTAHWYECKUX KaTaTu3aTOPOB.

YTeBoael: MOHOCaXapuabl (TII0KO03a, prud03a 1 1e30KCupr003a), Tucaxapu bl
(caxaposa, IakTo3a) H TOJMCaxapuabl (KpaxMmay, TJIUKOTCH, IIeJIII0I03a).
buonornueckue GyHKIIUU YTIIEBOOB.

B070007011 3% TPUTITUTIEPHUIBI, dbocomunumasl, CTEpPOHIBI.
I'uapodunsHOTHAPOPOOHBIE CcBOMCTBA. buonormveckue QyHKIMHA JTUIHIOB.
CpaBHeHHE YyTIIEBOIOB, OETKOB U JIMMTUAOB KaK HCTOYHUKOB SHEPTHUH.

HykneunoBsie kucnotel: JIHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCHOT. Ctpoenue u ¢pynkuuu JHK. Crpoenne u pynkiuun PHK.
Bunael PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kietke. Kierounas Teopust — npumep B3auMOJEHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Kinerka kak nenoctHas xxuBas cuctema. O01me npu3HaKky KJIETOK:
3aMKHyTas HapyxHasi mMeMOpana, monekynbl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tumbl KJIETOK: »yKapuOTHYecKass M Mpokapuotuyeckas. OcCoOEHHOCTH
CTpOeHHUs TpokapuoTuyeckor kietku. Kierounas crenka Oakrepuit. CtpoeHue
AYKAPUOTUYECKON KIEeTKA. (OCHOBHBIE OTJWYHWS PACTUTEIBHOW, >XKUBOTHOW U
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, FITMKOKAIMKC, UX
dbynkuuu. [Tnazmatudeckas memOpaHa, e€ cBoiicTBa U Gynkuuu. LluTtonnasma u eé
opranouspl. OmHomemOpanHbie opraHouasl kietku: JIIC, anmapat ['ombaxw,
an30coMbl.  [lojlyaBTOHOMHBIE OpPraHoWAbl KIIETKH: MHUTOXOHJAPHH, IUIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUUA U Mactua. Buasl miactua. HememOpanHbie
OpraHOWJIbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA IIEHTP, IEHTPHUOIU, PECHHUYKH,
KryTUKU. QYHKIIUU OPraHOUI0OB KIJIETKU. BKiroueHus.

Anpo — perynsatopHbiii neHTp kieTku. CTpoeHue sapa: siaepHas o001I04Ka,
KapuoIuia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiun, K. M. bap.

Junarpammel: «PacripeneneHne XuMHUYECKUX 3JIEMEHTOB B HEXKUBOM IPUPOILY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOW MPUPOJIEN.

Tabmuubr u cxemsl: «llepuoamueckas Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJIb», «brocunTes 0enka», «CTpoeHrue MOJIEKYJIbl OenKay,



«Ctpoenue ¢pepmentay, «Hykinennosbie kucnotel. JJHK», «CTpoeHre MOIEKyIbI
AT®», «CTpoeHne 3yKapuOTHUYECKOW KIETKM», «CTpOEHUE KUBOTHOM KIETKHY,
«CTpoeHuEe pacTUTENbHOU KIETKN», «CTpOEHUE IPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue aapa KIETKN», « YTIIEBOIAb, «JIumub.

O6opyioBaHHE: CBETOBOM MHUKPOCKOI, OOOpYAOBaHUE Jisi MPOBEICHUS
HAOMIOICHUI, W3MEpEHUl, SKCIEPUMEHTOB, MHUKPOIMpENnaparbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTE€pUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

Jlabopatopnass pabora Ne 1. «lM3ydeHme KaTaqIuTHYECKON AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl)».

JlaGopatopnas pabota Ne 2. «M3yueHwe CTpPOECHHS KIETOK pPACTCHUH,
KUBOTHBIX M OaKTEepUil TMOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenaparax U ux
OMHCAHUEM.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelecTB, Wi METaboIu3M. ACCUMIIIALMS (TUIACTUYECKUM OOMEH) U
TUCCUMWIAIMSA (PHEPreTUUEeCKUd OOMEH) — JBE CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BELIECTB M SHEPrUUM B MOHUMaHUU
MeTabom3ma.

Tunsl oOMeHa BeniecTB: aBTOTPO(DHBIN U reTepoTpopHbIi. Posib (hepMeHTOB B
OOMEHE BEILIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunte3. CBeroBags u TemHOBas (a3pl  (orocuHTe3a. Peakuuum
dborocunTe3a. DPPHEeKTUBHOCTL (HOTOCHHTE3a. 3HAUCHHUE (POTOCHHTE3A IS KU3HH
Ha 3emiie. BiausHue yciioBuil cpenpl Ha POTOCUHTE3 M CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XemocuHTe3. XeMOCUHTE3UPYIOIIHEe OaKTEpUu. 3HAUYCHHE XEMOCHHTE3a st
JKU3HU Ha 3eMJIE.

OHepreTuueckuii oOMeH B kieTke. PaciiernieHue BelecTB, BBIACICHUE U
aKKyMYJIMPOBAHHE SHEPTHH B KJIETKE. JTallbl SHEPreTHUECKOro ooMeHa. [ mukonus.
bpoxenne u ero Buabl. KucIopomaHOe OKHCIEHWE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPGHEKTUBHOCTh IHEPTETHUECKOT0 OOMEHa.

Peakiuu MarpuuHoro cuHTe3a. ['eHetmueckas wun@opmauus u JIHK.
Peanuzanusi reHetudyeckoil wHpoOpManuu B KIETKE. [ €HETHUECKUN KOM U €ro
cBoiicTBa. Tpanckpumnuus — marpuunblii cunte3 PHK. Tpauncusius — 6uocunres
Oenka. Otanbl TpaHcusiuud. KonauwpoBanue amMuHOKHCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3Hu — BUpYChL. McTtopus oTkpsiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHSI M KU3HEHHOTO I[MKJIA BHUPYCOB.



bakrepuodaru. bone3nu pacteHuid, >KUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbIE
BUpycamu. Bupyc ummynozaedunura yenoseka (BUY) — Bo3Oyaurens CITNa.
OOpatHasi TpaHCKpUIILIUS, peBepTaza u uHTerpasza. [lpodunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbuos, [. Y. UBanoBckuid, K. A. Tumupsses.

Tabmuubr 1 cxembl: «Tumbl muatanusy, «Metabomusm», «MUTOXOHAPHUSY,
«HepreTuyeckuii oomen», «Xmnoporaact», «Dorocunres», «Ctpoenne JIHK»,
«CtpoeHre u QyHKIIMOHUPOBaHKE TeHay, «CuHTe3 0enkay, «I eHeTHIeCcKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xku3HeHHBIM 1uki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anmukanuu «Yapoenue JIHK u Tpanckpumiusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M MHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1K, WM KU3HEHHBIM WK1 kiaeTku. MHTepdaza u MuTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HAOOp — KapHOTHIL.
Jumiou el M TaIUIOMAHBIA ~ XPOMOCOMHBIE  Ha0Opbl.  XpOMaTHJIbI.
[{uToIOTMYECKHE OCHOBBI PA3MHOXKEHHUSI M  MHIWBUAYAJIbHOIO  PAa3BUTHUA
OpPraHUu3MOB.

Henenune knetku — muto3. Craauum mutosza. Ilporecchl, mpoucxoasime Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOJIOTMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

dopMbI pa3MHOKEHHSI OpTaHU3MOB: Oecrojioe U MoJioBoe. Buabl 6ecrosioro
Pa3MHOKEHUS: JICJICHWE HAJABOE, IIOYKOBAHMUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHUe. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE MJIs CEJIEKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cragun wmenosa. Ilporeccel, mpoucxonsuue Ha CTagusix Meio3sa.
IToBenenne xpomocoM B wmenose. Kpoccunroep. buonornueckuii cmbicin u
3HAYEHHUE MEHo3a.

['amerorenes — mporecc 00pa3oBaHHUsS TMOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBble >Kene3bl: CEeMEHHUKUA M sSUYHUKH. OOpa3oBaHUE W pPa3BUTHE TOJIOBBIX
KJIETOK — rameT (CrepMaro30u]l, SHLEKIeTKa) — CIepPMAaTOreHe3 U OBOIEHE3.
Oco0eHHOCTH CTpPOEHHUsl SIMIEKIETOK U crepMaTo3ouaoB. OIio10TBOpEHHE.
ITaprenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrtanbl 3MOPUOHAIBHOTO PA3BUTHUSA Y TMO3BOHOYHBIX >KUBOTHBIX:



npo0OieHue, racTpyisius, opranoreHe3. lloctamOpuonanbHoe pa3BuTHE. Turbl
MOCTAMOPUOHANIBHOTO Pa3BUTHUA: MpsMoOe, HempsiMoe (IMUYMHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CLIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pa3Butue pacteHuil. OHTOr€HE3 LIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmuubr U cxembl: «@DOpMBI Pa3MHOXKEHHUS OPraHU3MOBY», «JIBoliHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereratTuBHOE pa3sMHOKEHUE
pactenuit», «J/lenenune wietku Oaxrtepuit», «CTpoeHHE TOJIOBBIX KJIIETOK,
«Crtpoenne xpoMocombly, «Kmerounslid nukim», «Pemmukanus JHK», «Mwutos»,
«Meno3sy, «IIpsmoe u Henpsamoe pa3BUTHE», «['aMeTOreHe3 y MISKONUTAIINX U
4eIoBeKa», «OCHOBHBIC CTaJIMU OHTOIEHE3a».

O6opynoBaHue:  MHUKPOCKOII, MHUKpornpenapatsl «CriepMaTo30U bl
MJICKOITATAIOLIETO», «MIEKIEeTKA MIEKOoNMUTaromeroy, « Kapuokunes B KjaeTkax
KOpEIIIKa JIyKa», MarHUTHAsI MOJICJIb-aNTIMKaLUs «JleneHne KIeTKn», MOJENb
JIHK, Mmonenb MmeTadazHoi XpOMOCOMBI.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlabopatopHas pabora Ne 3. «HaOmiomenue mMuTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMpPENapaTaxy».

JlaGoparopuas pabdora Ne 4. «l3ydeHue cCTpoeHHs TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOMIPENaparaxj».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[IpeaMmet u 3agaun reHeTUKU. VicTopust pa3BUTHSA T€HETUKU. POk uTOI0THA
U SMOpHOJIOTUM B CTAaHOBJIEHWM TE€HETUKU. BKian poccuilckux u 3apyOesKHbBIX
y4€HBIX B Ppa3BUTHE TEHETHUKUA. MeTonbl TEHETUKH (TUOPHUI0IOTHYECKUH,
LIUTOT€HETUYECKUM, MOJIEKYISIpHO-T€HETUUEeCKUi). (OCHOBHBIE T'€HETHYECKUE
noHATHsA. [ 'eHeTnYecKkass CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBaHUN.

3aKOHOMEPHOCTH HACJIEAOBAHMS MPU3HAKOB, YCTAaHOBICHHBIE . MeHenem.
MonorubpugHoe CKpelMBaHue. 3akoH €IUHO0Opa3us THOPHUAOB IEPBOTO
nokosneHud. [IpaBuno 1oMUHHPOBaHUS. 3aKOH pacUIeIJIEHUs MPU3HAKOB. [ umnoresa
YuCTOTHI raMeT. [loiHOE ¥ HEeMmoMHOE TOMUHUPOBAHUE.

JuruOpugHoe ckpenuBanue. 3aKOH He3aBUCUMOTO HACJIeIOBAHHUS TIPU3HAKOB.
[{uToreHeTuuyeckue OCHOBBI JUTHOPUIHOTO CKpEIIMBaHMS. AHaIU3UPYIOIIEe
cKpemuBanue. Mcrnonp30BaHNEe aHATU3UPYIOLIETO CKPEIMBAHUS ISl ONPEICIICHUS
T€HOTHUIIa OCOOH.

CuernnieHHOe HacnenoBaHue npusHakoB. Pabora T. Moprana 1o cuerjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHue cuenieHusi reHOB B pe3yJbTaTe KPOCCUHTOBEPA.



XpOMOCOMHAas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['enetuka mosa. XpOMOCOMHOE OIpEJEIeHUE Mojia. AyTOCOMBI U TOJOBBIC
XpoMOCOMBI. ['OMoraMeTHsle M TeTeporaMeTHble oOpraHu3mbl. HacnemoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUbI NI3MEHUMBOCTH: HEHACIEACTBEHHAS U HACJIEACTBEHHASL.
Ponp cpenpl B HEHAclEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAN(UKAIMMOHHON U3MEHYMBOCTH. BapuarimoHHBINA psiT M BapuallioOHHAsT KpUBasl.
Hopma peakunun npusHaka. KonudyecTBEHHbIE M KAaUECTBEHHbBIE NMPU3HAKU U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, WM TeHOTUNMYECKas, W3MEHUMBOCTb. KomOWHaTHBHAas
U3MEHYMBOCTh. Meilo3 © MOJOoBOM mpolecc — OCHOBA KOMOMHATUBHOM
M3MEHYMBOCTU. MyTalimoHHas n3MeHYMBOCTh. Kinaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U nmpuunHbl MyTaruii. MytareHHbie (paKkTophI.
3aKOH rOMOJIOTHYECKHX PAAOB B HAaclIeACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka uwenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl T€HETUKH
YeJIOBEKa: TCHEaJIOTHUSCKHM, OJIM3HCIIOBRIN, IIUTOTCHETHICCKUM, OMOXUMUYCCKUII,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPENEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TIIP-ananu3a. HacneacTBeHHbIe 3a001€BaHMS YEIOBEKA: TEHHBIC 00JIe3HU, 00JIC3HU
C  HACJEJCTBEHHOM  MPEApacrojoXEHHOCThIO,  XPOMOCOMHBIE  OOJIE3HH.
Comartnueckue ¥ TeHepaTUBHble MyTanuu. CTBOJIOBbIE KIETKH. [IpuHIUIIBI
3I0pOBOTO 00pa3a >KMU3HH, AUATHOCTUKU, NPO(PUIAKTUKU U JICUCHUS] T€HETUUECKUX
Oone3Hel. MeanKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE MEIUIIMHCKOM
TeHETHKHU B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JdeMoHCTpaUu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuiel u cxeMbl: K MOHOTHOPHUIHOE CKPEIIUBAHUE U €T0 [TUTOTCHETHYECKasI
OCHOBAa», «3aKOH PaCUICIJICHUS U €T0 IMTOT€HETUYECKast OCHOBAY, «3aKOH YUCTOTHI
rameT, «Jlurubpumnoe ckpemmpanuey, «lluTomornueckre OCHOBBI TUTHOPUTHOTO
CKpeluBanussy, «Menosy, «B3auMoIeCTBUE AJUIEIbHBIX T€HOBY, «I eHeTnuecKue
KapThl PACTEHUH, )KMBOTHBIX U 4YeNIOBEKa», «l €HeTukKa 1mosiay, «3aKOHOMEPHOCTH
HACJICIOBAHUS, CUEIUICHHOTO C ToJ0oM», «KapuoTumbl 4emoBeKa W KHUBOTHBIX,
«Bunpl m3menunBocTH», «MoauduKallMOHHAas W3MEHYMBOCTHY, «HacmemoBanwme
pesycdakTopay, «['eHeTHKa Tpymnn KpoBu», «MyTallMOHHAS U3MEHYHUBOCTDH.

ObopynoBaHue: MojaeTU-anIIMKauuu «MOHOTHOPUAHOE CKpPEIIMBaHUEY,
«Henonnoe npomuHupoBaHuey, «JuruOpuanoe ckpemuBanue», <«llepekpéct



XPOMOCOM», MUKPOCKOIT U MUKpompenapart «po3zoduinay (HopMma, MyTauu GopMsl
KpBUIbEB M OKPACKU Tela), repdapuii «I'opox moceBHOMNN.

JlabopaTtopHblie U NpakTHYecKHe padoThbI:

JlabopaTtopHass pabora Ne 5. «M3yueHue pe3yslbTaTOB MOHOTHOPHIHOTO U
JUTHOPUHOTO CKPEIUBAHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabopaTtopHas pabota Ne 6. «M3yuenne MoAN(pUKAIIMOHHON W3MEHYHBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAJIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuii y Jpo30(uiibl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHue U aHajau3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranusmMoB. OCHOBbI OHMOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IPOLECC. 3apOXKICHHE CEJIEKIMU U JTOMECTHKAIUS.
VYyenune H. U. BaBunoBa o IeHTpax IpOUCXO0KIEHUS U MHOT000pa3usl KyJIbTYPHBIX
pacteHui. LIeHTpbI MPOUCXO0KACHNS TOMAIIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJIbI CeNEeKIIMU. MaccoBbI U MHAMBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHWH M KUBOTHBIX. OIEHKa JKCTepbepa. bBIM3KOpOIACTBEHHOE
CKpelmnBaHue — HHOpuauHr. Yucras nuHua. CKpelMBaHUE YHUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cuia. HepoJCTBEHHOE CKpelnIMBaHue — ayTOPUIAMHT.
Otnanénnast rubpuauzanus u e€ ycrnexu. MIcKkycCTBEHHBIM MyTareHes 1 moJyuyeHue
MOJIMIUIOUIOB. [JOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosorus Kak oOTpacip Npou3BOACTBA. ['eHHas WH)KEHepus. OTaribl
co3ganust pexomOuHanTHo JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepusd. Kierounsle KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUMN.
KiioHupoBaHue BBICOKONPOMYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.
DKoJloruueckue M 3Tthyeckue  mpobiempl. MO  —  reHeTHYecKu
MO (ULIMPOBAHHBIE OPTAHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. U. Basuios, . B. Muuypumn, I'. /1. Kapnieuenko, M. @. lIBaHOB.

Tabmupl 1 cxembl: Kapta «LIeHTpbl MPOUCXOXKACHHUS W MHOroo0pasus
KyJIbTYPHBIX pacTeHuit», «Ilopoapl JOMalIHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pacteHumity, «Otnanéanas rudbpuausamnus», «Padorer akagemuka M. ®. MiBaHoBay,
«Ilomumnoungus», «OO0bEKTbI OMOTEXHONOTUW», «KIeTouHble KYyJIbTYypbl H
KJIOHUpOBaHKE», «KOHCTpyHpOBaHUE U IEPEHOC T'€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKU TJI0JJ0B U KOPHETUIOAOB TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuit «CenbCKOX03sICTBEHHBIE PACTCHHUS.

JlabGopaTopHbie U MpaKTUYECKHE PadoOThI:



Okckypcusi «OCHOBHBIE METOABI W JOCTHIKEHHUS CEJIEKIMM PacTEHUH U
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acCTOK, B TEIUIMYHOE XO3SAHCTBO, J1aOOPaTOpHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHASI OHOJIOTHS.

[Ipennochlku BO3HUKHOBEHHUSI JBOJIIOIIMOHHONM TEOPUHU. BOJIIOLUMOHHAS
Teopust U €€ MecTo B OMoJoTHU. BiusHUE 3BONIONMOHHON TEOPUHM HA Pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBugerenscTBa 3BOMIOUMM. [laneoHTONMOTHMYECKHE: TOCIEIOBATEIBHOCTD
MOSIBIICHUSI BHUJOB B TAJICOHTOJOTMYECKON JIETONMUCH, NEPEXOJHbIE (POPMBL.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA M pa3Myusi 3MOpPHUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. (CpaBHUTEIHLHO-AaHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pyIUMEHTApHBIE OpTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJCTBO
MEXaHM3MOB HACJICICTBEHHOCTH M OCHOBHBIX METaOOJUMYECKUX MNYyTeH y BCexX
OpTaHU3MOB.

OpomononHas teopust Y. JlapBuna. Ilpeanochblik BO3HUKHOBEHHUS
JapBUHU3Ma. JIBIKyIIue CWiIbl ABOJIONMM BUAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXXEHUE MPH OTPAHUYEHHOCTH PECYPCOB, HEOINpPENEIEHHAS U3MEHYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u €€ 0CHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsius kak eAMHUIA BUAA U SBOJTIOLUU.

JIBrokymue cuiibl ((pakTopbl) IBONIONUU BUIOB B Hpupoae. MyTaluuOHHBINA
Ipouecc W KOMOWHATUBHAS HM3MEHUYMBOCTh. [lOMyssIIMOHHBIE BOJHBI U Jpeid
reHoB. M30a1us 1 MUrpanus.

EctecTBennbiii orbop — HampaBustomuid (aktop sBomtonuud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONMeHHOCTh OpPraHU3MOB Kak pe3ysbTaT »BoONUU. [lpumepsl
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHoOBHblE  (HOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBonorusi. @Popmbl  3BOJOLMK:  (UIETUYECKAs, JIUBEPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOITIOLHUU.

[IpoucxoxeHne OT Hecneuuaau3upoBaHHBIX NpenakoB. lIporpeccupyromas
crenuanu3anus. AJanTuBHas paguaius.



JleMoHCTpaum:

[Toptpetst: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxeMbl: «Pa3BUTHE OPraHUYECKOTO MUPa Ha 3eMIie», «3apOoIbIlu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cylecTtBoBanue», «EctecTBeHHBI 0TOOp», «MHOroodpa3ue COpTOB pacTEHUI»,
«MHoroobpazue  mopoJ ~ KUBOTHBIX»,  «llomymsmuuy,  «MyTtamonHas
U3MEHYHUBOCTEY, «Apomopdosb», «Mamoamanrtamuny, «OOmas aereHeparus,
«/IBmkymue cuibsl sBomouun», «Kapra-cxema wMapmpyra nyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucnoco0iIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

O6opynoBaHMe: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0oOp TJIOJOB U CeMsiH, Koyuiekiusi «lIpumepsl 3alIMTHBIX TPUCIOCOOJICHUHN Yy
KUBOTHBIX», MOJielb «OCHOBHBIEC HANpPAaBICHUS SBOJIONUN», 00BEMHAS MOJEIh
«CTpoeHue ToJIOBHOTO MO3Tra MO3BOHOYHBIX .

buoreorpadguueckass kapta wmupa, KoJuiekius «DOpMBI COXPaHHOCTH
HUCKOMAEMbIX >KMBOTHBIX M pacTeHuUi», Mojaenp ammimkauus «llepekpéct
XPOMOCOMY, BIIaXKHbIE TIpernapathl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISITYIIIKIY,
MuKpornpenapar «/pozoduna» (Hopma, myTanuu GOpMbl KPHLITEEB U OKPACKH TEA).

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

Jlabopatopnas padora Ne 1. «CpaBHeHHE BHAOB 1O MOPGOIOTHUYECKOMY
KPUTEPHUION.

JlaGoparopHas padota Ne 2. «Onucanue NpucrnocoO0JIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4Hble MPEACTABICHUS O 3apOXKICHUU KU3HU. HaydHble TUIOTE3bI
BO3HUKHOBEHHUS >KM3HU Ha 3emiie: abuoreHe3 W maHcrepMus. XuMUYecKas
HBOMIONMS. AOHOTEHHBIM CHUHTE3 OPTraHUYECKUX BEIIECTB U3 HEOPTaHWYECKHUX.
DKCHEPUMEHTATIBHOE MTOATBEPKACHUE XUMUYECKOU 3Boonnu. HauanbHble STamnbl
ounonornyeckoi sBomronuu. ['mnoresa PHK-mupa. ®opmupoBanne mMmeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. [lepBble KJIETKM M WX DBOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie mo 3paMm U nepuoaaM. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. [laneoszoiickas spa u e€ mnepuoabl: KeMOPHUICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3030HCKas 3pa U €€ NMEPUOAbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3zoiickas »3pa W €€ TmepuoAbl: MNaJCOr€HOBBIM, HEOTCHOBBIH,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KIMMaTa M TeOJIOTHYECKHX TpolueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIUU PACTUTEIBHOTO M JKMBOTHOTO MHUpa. ApoMopdo3bl y pacTCHUU H
KUBOTHBIX. [I0osiBJIEHHE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro MuHpa Kak OTpakeHHe 3BOJOUUA. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPTaHU3MOB.

DBOJIIONKA YEIOBEKA. AHTPOMNOJIOTHS KaK Hayka. Pa3BuTHe mpeacTaBiIeHH O
MPOUCXOXKJCHUM 4YesloBeka. Meroasl u3yueHusl aHtpornoreHeza. CxoictBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JIBrkymue cuibl (hakTopsl) aHTponorenes3a. HacineacTBeHHas M3MEHUYUBOCTh
U eCTEeCTBEHHbIH 0TOOp. OOIIEeCTBEHHBI 00pa3 »KWU3HH, H3TOTOBICHUE OPYAUil
Tpya, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU ABOJIOIIMHU YEJIOBEKA: aBCTPAJIONUTEKH, UemoBek
yMenbld, YemoBek npsAMoxonsdmuii, YenoBek HeaHAepTalbCKul, YeloBek
pa3yMHbiii. Haxogku HCKOMaeMbIX OCTATKOB, BpEMsl CYILIECTBOBaHMS, OOJACTb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pas3 >KU3HH, OPY/IH.

UenoBeueckne  packl. OcCHOBHbIE  OOJIBIIME  Pachl:  €BPOMECOU]IHAS
(eBpasmiickasi),  Herpo-aBCTpajioujiHas  (PKBaTOpHabHAasi),  MOHTOJOMIHAS
(a3uaTcko-amMepuKaHnckasi).  YepTel  IPHUCIOCOOJICHHOCTH  TpEJCTaBUTENCH
YEJIOBEUECKHUX Pac K YCIOBUSAM CYLIECTBOBaHUA. ENMHCTBO Y€I0BEUYECKUX pac.
Kputuka pacuszma.

JlemoHncTpanum:

[Toptpetsl: ®. Pemu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmumer n cxembl: «BosumkHoBeHne CoyiHeUHOM cucTeMmbl», «Pa3Burtne
opraHuyeckoro mupa», «PacturenbHass KieTka», <OKUBOTHas  KJIETKay,
«IIpokapuornueckas kinetka», «COBpEMEHHass CHUCTEMA OPTaHUYECKOIO MHPAY,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHUS YEJIOBEKa W YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEJIKOB
COBPEMEHHOI0 4YeJOBeKa», «J/lpeBHenmme monn», «/pesHue monn», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue:  Mmymsiku — «lIpoucxoxaenue  denoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJepTajblla, KPOMAaHbOHIIA), CIENKU WIH
M300pKEHHUSI KAaMEHHBIX OpYyIUid TEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHMYecKas Tabnuna, Koyuekmus «Dopmbl
COXPAHHOCTU UCKOTIAEMBIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[IpakTuueckast pabora Ne 1. «M3yueHne MCKOMaeMbIX OCTaTKOB PacTEHUU U
YKUBOTHBIX B KOJIJIEKIIUSIX).



DKCKypcusi  «DBOJIIOIIMS ~ OpraHuyeckoro  mMupa Ha  3emie» (B
€CTECTBEHHOHAYYHBII WIH KPA€BETUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3a/ladyd U pa3fenbl 3KOJOTHH. MeToIbl 3KOJI0TUYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOWTaHHA OpPraHW3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MMOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Dxonoruueckue pakropsl. Knaccudukaius 3K0I0rH4ecKux pakTopoB:
abnotnyeckue, OWOTMYECKME W AHTPONOreHHbIE. JleWCTBHE 3KOJIOTMYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTopbl: CBET, TEMIIEPATypa, BIAXKHOCTh. POTONEPUOANU3M.
[Ipucnocobnenusi OpraHu3MOB K  JCHCTBHIO  a0MOTUYECKHX  (PaKTOpOB.
buonornyeckne puTMsl.

buotnueckue paktopbl. Buasl OM0THUECKMX B3aUMOACHCTBUI: KOHKYPEHIUS,
XMIHUYECTBO, cuMOM03 U ero ¢opmbl. [lapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEHUTPaIU3M.
3HaueHue OMOTUYECKMX B3aUMOJEHUCTBUN JUIsl CYLIECTBOBAHMUS OPIaHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKU momyiasiuuu. (OCHOBHBIE TOKa3aTesu
NOMYJSIUMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISIUU U €€ perysuus.

JdeMoHCTpaum:

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

Tabnunel u cxembl: kapta «lIpuponnsie 30Hb 3emin», «Cpeabl 0OUTaHUS
opranuszMoBy», «®Potonepuoausm», «llonymaunm», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGoparopHas pab6ota Ne 3. «Mopdosiornueckrne 0COOEHHOCTH PacTEHU U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHnas pabora Ne 4. «BnusiHue cBera Ha POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISAIUN PA3HBIX BUIOB
pacTeHu.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3sMoB — OuoieHo3. CTpyKTypbl OHOLIEHO3a: BHUIOBAaf,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasi-momuHanTel. CBs3uM B
OHOIIEHO3E.



DKoJlorMueckrue cucteMbl (dkocuctembl). [loHsiTue 00 s3KOCHUCTEME U
ounoreoneHo3e. @OYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOJYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUH B IKOCUCTEME.
Tpoduyeckue (mumieBsie) ypoBHU 3kocucTeMbl. [Tumiessie rienu u ceti. OCHOBHBIE
MOKa3aTelid AKOCUCTEMBI: OuMomacca, MNPOAYKIHS. DKOJOTMYECKHUE MUPAMMIIBL:
OPOAYKIIMH, YHCIECHHOCTH, Ouomacchl. CBOMCTBA HSKOCHUCTEM: YCTOWYHMBOCTH,
camoperyJsinus, paputue. CyKueccus.

[IpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTEMa XBOHHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONOr€HHBIE ~ 3KOCHUCTEMBI.  ATpPO3KOCHCTEMBI. Y POO3KOCUCTEMBI.
buonornueckoe v X035HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak ¢akTop YCTOMUHMBOCTH 3KocucTeM. CoxpaHeHHE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

Yuenue B. U. Bepnanckoro o Ouochepe. I'panuiipl, coctaB U CTpyKTypa
ouocdepnl. Kuboe BemecTtBO U ero (yHkiuu. OcoOeHHOCcTH Ouocdepnl Kak
rno0anpHONM 3KOCHUCTEMBL. JlMHaMuyeckoe paBHOBecME U OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0XMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoaa,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMiiu. AHTpONOreHHbIe U3MEHEHUs B Ouocdepe.
['11oGanbHbIC PKOJIOTHUYECKUE TTPOOIICMBL.

CocyiiectBoBaHe NpUpoIbl U yenoBedyecTBa. CoxpaHeHrne 6Mopa3Ho0Opa3us
KaK OCHOBa ycTroiuMBocTH Ouocheprl. OcHOBa pPALMOHAIBHOTO YIPaBICHUS
NPUPOAHBIMU PECYPCAMH U UX MCHOJIb30BaHUE. JJOCTHMKEHUs] OMOJIOTUU U OXpaHa
PUPOJIBI.

JemoHncTpanum:

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

Tabmuubr u cxemsl: «llumesbie nenmn», «bUOIEHO3: COCTAaB U CTPYKTYpPay,
«IIpuponnbsie cooOuiecTBa», «llenu nuTaHus», «IKOJIOTHYECKas MNHPAMUJIAN,
«buocdepa u yenoBek», «IkocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecan, «buoneHo3 Boaoéma», «ArpoueHosd», «lIpumepnsie
AHTPOITOTEHHBIEC BO3JAEHUCTBHUS HA IPUPOAY», «BaKHEHUIINE UICTOYHUKY 3arpA3HECHUS
BO3JlyXa U TPYHTOBBIX BOJ», «IlouBa — BaxkHelmas cocraBisomas ouochepsn,
«®DakTopel  nerpazauuu o4y,  «llapHukoBbeii  3pdekr»,  «DakTOpHI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepsl», «OO0mas cTpykrypa Ouochepsn,
«PacnipoctpaHenue >ku3HM B Ouocdepe», «O30HOBBI 3KkpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».



O6opynoBanue: Mojenb-anruiMkanus «Tunuuneie OUOLEHO3bI», TepOapHii
«PacTtutenbHbIe COO0IIECTBaY, KOJUIEKINN «bruorieno3y», «BpeauTtenn BaKHEUITUX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP», FepOapuu U KOJUIEKIIMN PACTEHUN U )KUBOTHBIX,
MPUHAJICKANME K Pa3HBIM 3KOJIOTHYECKHUM TpyInaM OgHOro Buaa, KpacHas kHura
Poccuiickoit  ®enepannu, u300paKeHUs OXpaHAEMBbIX BHJOB pAaCTCHUN U
JKUBOTHBIX.



INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA IIPOI'PAMMDLI IIO
BMOJIOT'NN HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUIA

Cornmacio ®I'OC COOQ, ycraHaBiuBaroTCsi TpeOOBaHUS K pe3yibTaTam
OCBOEHHS 00YUYaIOIUMHUCS MPOrpaMM CPEHEro O0IIEero 0Opa3oBaHUs:
JUYHOCTHBIM, METAPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIUYHOCTHBIX pPE3ylbTaTOB OCBOCHUSI mpeamera «buonorus»
BBIJICJICHBI CJICIYIOIINE COCTABJISIIOIIME: OCO3HAHUE OOYYarOIUMUCS POCCUICKON
rpakJaHCKON MAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSTEILHOCTH
U CaMOOINpEEeICHUI0, HAJIMYME€ MOTHBAllMM K OOy4YyeHUIO  OHOJIOTHH,
I[eJICHANPABICHHOE Pa3BUTHE BHYTPCHHUX YOEXKJICHHH JUYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATUIUA Pa3BUTHUS OHUOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIMUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1IEHHOCTHO-CMBICJIIOBBIMM ~ YCTAaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO  00pa30BaHMs, HaJIMYUE DKOJOTHYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IN U CTPOUTH KUZHEHHBIE TUTAHBI.

JIMYHOCTHBIE PE3YyJbTaThl OCBOCHUS mpeamera «buomorus» JOCTUrarTCs B
CIUHCTBE YYCOHOM M BOCHHMTATEILHON JCATEIBHOCTH B COOTBETCTBHH C
TPAAUIIUOHHBIMU ~ POCCUHCKHUMHU  COLIMOKYJIBTYPHBIMHU, HUCTOPUYECKUMH U
JyXOBHOHPABCTBEHHBIMHU IICHHOCTSIMHM, IMPUHITBIMH B OOIIECTBE NpaBUJIaMH U
HOpPMaMU MOBEJEHUS U CITIOCOOCTBYIOT ITPOIIECCaM CaMOTIO3HAHMS, CAMOBOCTIMTAHUS
W CcaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH IMO3WLMM JUYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY W MPABOIMOPSAIKY, YEJIOBEKY TpyAa U CTapUIEMy MOKOJCHUIO,
B3aMMHOTO YBa)KCHHUS, OCPE)KHOTO OTHOIICHHMS K KYJIBTYPHOMY HACICIUIO M
TPaJULMsM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickoit denepanuu, Opupoie U
OKpYXKaroUIen cpelie.

JIngHOCTHBIE Pe3yIbTaThl OCBOCHUS yueOHOTr0 ITpeamMeTa « Buosiorus 10 KHbI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYyYarOIMIMXCA PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMW, TIO3UTUBHBIX BHYTPEHHUX  YOEXICHUW, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IICHHOCTSM POCCHICKOr0 OOIIEeCTBa, pacIIUPEHHUE KU3HCHHOTO
ONbITA W OMbITA JACATEIBHOCTH B IMPOLECCE peaanu3alliid OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEJILHOMN JEATEIbHOCTH, B TOM YUCJIE B YaCTH:



1) rpakIaHCKOro BOCHUTAHHS: CHOPMUPOBAHHOCTh TPAKIAHCKOU ITO3UIUH

00y4aromerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHE
3aKOHA M MPABOIOPSAIKA; TOTOBHOCTh K COBMECTHOW TBOPUYECKOU JESITENLHOCTH IPH
CO3JaHUM Y4YEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX W IIO3HABATENIbHBIX 3ajad,
BBIIIOJIHEHUH  OMOJIOTUYECKHX  JKCIEPUMEHTOB; CIOCOOHOCTh  OMNPEIEIATH
COOCTBEHHYIO MO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOW >KM3HM M OOBSACHATH €€; YMEHHE YYUTHIBAaTh B CBOMX
JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICUCTBHS JTIOJICH C pa3HBIMU
yOeXKIEHUAMH, KYJIbTYPHBIMH IIEHHOCTSIMH U  COLIMAJIBHBIM  TOJIOXKCHHEM;
TOTOBHOCTh K COTPYJHHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHUS YUCOHBIX,
MO3HABATEIbHBIX W HCCIEIOBATENbCKUX 3aJ1a4, YBaXKUTEJIBHOTO OTHOIICHUS K
MHEHMIO ONMOHEHTOB MPU OOCYXKJIECHUH CIOPHBIX BOIPOCOB OHOJIOTHYECKOTO
COJIepKaHMs; TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NAaTPUOTHUYECKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPasKIaHCKOU UJIEHTUYHOCTH, MAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH nepe PonunHoi, roproctu
3a CBOM KpaH, CBOXO PonnHy, CBOW SA3BIK M KyJbTYpPY, IPOLLIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOIO Hapoaa Poccuu; HEHHOCTHOE OTHOLICHUE K MPUPOJIHOMY
HACJICIUIO U TAaMSTHUKAM MPUPOJIBI,

IOCTIXKEHUsAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYIE;
CIIOCOOHOCTh OLIEHMBATH BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJIEHUE M Pa3BUTHE
OWoNorMY, TMOHUMAHUS 3HAYCHHUS OMOJIOTUM B TO3HAHWU 3aKOHOB MPHUPOBI, B
YKU3HM YEJIOBEKA U COBPEMEHHOI0 O0IIeCTBa; UJielHas yOeK1EHHOCTh, TOTOBHOCTh
K CJIY>K€HUIO U 3amnure OTedyecTna,

OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:
OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;
chOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, ATHUYECKOTO TIOBEICHHS,
CIIOCOOHOCTH OLIEHUBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHbBIC PEIICHUS,

OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIaJa B TMIOCTPOCHHWE YCTOMYMBOTO OyIyIIero; OTBETCTBEHHOE
OTHOIIEHUE K CBOUM POJMUTENISIM, CO3JIAHUI0 CEMBM HAa OCHOBE OCO3HAHHOTO
MIPUHATHUS [IEHHOCTEW CEMEWHOM XWU3HU B COOTBETCTBHUM C TPAAULIMSMHU HAPOJIOB
Poccun;
4) ICTETHYECKOTO BOCTIMTAHMSA:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOUAsi CTETUKY ObITa, HAYYHOTO U



TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILIEHUI;
ITOHMMAHUE YMOLIMOHAIBHOTO BO3IEUCTBHS )KUBOM IPUPOJIBI U €€ IEHHOCTH;
TOTOBHOCTB K CAMOBBIPAKEHUIO B PAa3HBIX BUAX UCKYCCTBA, CTPEMIICHHE
IIPOSIBIIATH KaYeCTBA TBOPUYECKOM JIMYHOCTH;

5) ¢dusnyeckoro BocnuTaHus, GopMUPOBaAHUS KYJIbTYPbI
30POBbA M IMOIMOHAJILHOTO 0JIArONOJTyYHs:

MOHMUMAaHUE U PeaTU3aIiys 3I0POBOTO U 0€30I1TacCHOT0 00pa3a KU3HH (310pOBOE
MUTAaHHUE, COOTIOIEHNE TUTHEHUYECKUX TIPABUII U HOPM, COaTaHCUPOBAHHBIA PEKUM
3aHATHH W OTABIXa, peryispHas ¢u3ndecKkas aKTUBHOCTh), OCEpPEKHOTO,
OTBETCTBEHHOTO M KOMIICTEHTHOI'O OTHOIIECHHSI K COOCTBEHHOMY (PHM3UYECKOMY M
MICUXWYECKOMY 3JI0pPOBbIO; NTOHUMAHHE IIEHHOCTH MPAaBUJ HHAWUBUIYATBHOTO U
KOJIJIEKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIMIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCIECTBUN U HEMPUATHUS BPEAHBIX MIPUBBIYEK (YIOTPEOICHMS
aJIKOT0JIsI, HAPKOTHKOB, KypeHus); 6)

TPYAOBOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpYydy, OCO3HaHUE IIEHHOCTH MAacTepCTBa, TPYAOTIIO0uE;
FOTOBHOCTh K AKTHUBHOM JE€ATEIIBHOCTH TEXHOJOTMYECKOW M  COIMAJIbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEILHO
BBITIOJIHATh ~ TaKyl  J€ATeTbHOCTh; HMHTEpEC K  pa3dudHbiM  cdepam
npodeCCUOHAIBHONW  AEATENbHOCTA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeit mpodeccid W peaau30BBIBaTh COOCTBEHHBIC KU3HCHHBIC TUIAHbI,
TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO M CAMOOOPA30BAHUIO HA
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1€JIECO00pa3HOE OTHOIICHUE K MPUPOJIC KaK UCTOUHUKY
JKU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS; ITOBBIIIEHNE YPOBHS IKOJIOTHYECKON
KyJIbTYpPBhl: TPHOOPETEHHE OIbITa TUJIAHUPOBAHUS TIOCTYNKOB M OLIEGHKH WX
BO3MOXXHBIX TMOCJEJICTBUN [JI1 OKPYXKaIOIIEH CcpeJbl; OCO3HAHHWE TIJ100albHOIO
XapakKTepa dKOJOTUUECKHUX MPOOJIEM U MyTel UxX
pEeIIeHws; CIIOCOOHOCTh MCIOJIb30BaTh MPUOOpETaeMble MPU W3YYECHUU OMOJIOTUU
3HaHUS M YMEHHS T[IPU PEIICHUH TMPOoOJIeM, CBSI3aHHBIX C pallMOHATbHBIM
MPUPOONOIb30BaHNEeM  (COOJIOJIEHHE TpaBWJ  TOBEACHUS B  MPHUPOJIE,
HaIpaBJICHHBIX HAa COXpPAaHEHHE pPABHOBECHUs] B HDKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HEMPUATHE AECUCTBUN, PUHOCAILINUX BPEJl OKPYKAKOIIEH IPUPOIHOU
cpelie, YMEHUE MPOTHO3UPOBATH HEOJArOMPUSATHBIE AKOJOTHUUYECKHE IMOCEACTBUS
NpEANPUHUMAEMBIX JEUCTBUH W MPENoTBpaliaTh UX; HAJIW4YME Pa3BUTOIO



DKOJIOTUYECKOTO MBIIUICHHS, JKOJOTHYECKON KyJIBTYpbI, ONbITA JEATEIBbHOCTH
HKOJIOTMYECKON  HANpaBJIEHHOCTH, YMEHHsS  PYKOBOJCTBOBAaTbCI HMMH B
II0O3HABATEJIbHOM, KOMMYHUKATHMBHOM M COLMAJIBHOW IPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOM JESITEIIBHOCTH IKOJIOTMUYECKOI HAPaBIEHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOH NPAKTUKHU, OCHOBAHHOTO Ha JIMAJIOTe
KYJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO0 MECTA B MOJUKYJIBTYPHOM MUDE;
COBEPILIECHCTBOBAHUE A3BIKOBOM M YNTATENBCKOM KYJIBTYPBI KaK CPEICTBa
B3aMMOJCHCTBHUSI MEXIY JIOJbMU U TO3HAHMS MMpA; NOHMMaHUE CHEIUPUKU
OMOJIOTMM KaK HAayKu, OCO3HaHHsS €€ poyii B (DOPMUPOBAHMM PALUOHAIBHOIO
HAyYHOTO MBIIIJICHUS, CO3JaHUM LEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKaroLlem
MHUpE KaK O €IUHCTBE MPUPOJIbI, YEJIIOBEKA U 00IIECTBa, B MO3HAHUM TPHUPOIHBIX
3aKOHOMEPHOCTEW M pEIICHWU MpoOJIeM COXpaHEHHs] MPUPOJHOTO PaBHOBECHS,
yOEeXKIEHHOCT, B 3HAYUMOCTH OHWOJOTMU JJii COBPEMEHHOW LHMBHIA3AIUU:
o0ecrieueHrss HOBOTO YPOBHS PAa3BUTHS MEIUIMHBI, CO3JaHHE NEPCIEKTHUBHBIX
OMOTEXHOJIOTHI, CINOCOOHBIX pellaTb PEeCypCHble  MNPOOJEMbl  Pa3BUTHS
4eJI0BEYECTBAa, IOUCKA MyTEeH BBIXOJA U3 TI00ANbHBIX SKOJIOTMUECKUX MPOOIeM U
o0ecnieyeHuss Mepexoja K  YCTOMYMBOMY  Pa3BUTHUIO,  pallMOHAIbHOMY
WCIIOJIb30BAHUIO TMPUPOJIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU; 3aUHTEPECOBAHHOCTh B IMOJIYYEHUHM OMOJOTMUECKHX 3HAHUM B IENIIX
MOBBIIIEHUS OOUIEH KyIbTYpPhl, ECTECTBEHHO-HAYYHOU T'PaMOTHOCTH, KaK COCTaBHOM
4acT (PYHKIMOHAIBHOW T'PAMOTHOCTH oOOydarmommxcs, (GopmupyeMon mpu
M3y4eHUU OMOJIOTMH; MOHUMAHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOJIb3YEMBIX B
€CTECTBEHHbIX HAayKax, CIHOCOOHOCTH HCIOJb30BaTh IOJIydaeMble 3HAHUSA IS
aHanu3a U OOBSICHEHHUS SIBJICHUN OKPYKAIOIIEr0 MHUpPAa U MPOUCXOIALIUX B HEM
U3MEHEHUH, yMEHHE JejlaTh OOOCHOBaHHbIE 3aKJIIOYEHHMsS Ha OCHOBE HAy4YHBIX
(aKkTOB M MMEIOLIMXCS JTaHHBIX C IEJbI0 MOJYYEHHUS JOCTOBEPHBIX BBIBOJIOB;
CHOCOOHOCTh CAMOCTOSATEIBHO UCIIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS JIsI
pelieHusi MpoOJjeM B pealbHbIX JKU3HEHHBIX CHUTYalUsX; OCO3HAHUE LEHHOCTH

HAyYHOH AESTENbHOCTH, TOTOBHOCThH OCYIIECTBIISTh
MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;
TOTOBHOCTh M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUM MO OMOJIOTMHU B COOTBETCTBUH C
KU3HEHHBIMU MTOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIbTATBI



MertanpenMeTHble pe3yabTaThl OCBOCHUs ydeOHOro mpenmera «buomorusy
BKJIFOYAIOT: 3HAYUMBbIC IS  (OPMHUPOBAHHS MHPOBO33PCHUS OOYUAIONMIUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIIPEAMETHBIE) OOIICHAYYHbIE MOHSATHS, OTPaKAIOIIUE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHEMU(UKYy METOJOB TIO3HAHUS,
HCIIOJIB3YEeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, SBJICHHE, IPOIIECC,
CHUCTEMa, HAy4YHBIN (haKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNuEe, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHX ), YHUBEPCATIbHbIC
yueOHble JeWCTBUSL (MO3HABATEIbHbIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIC),
obecnieunBaronye GopMupoBaHue (GyHKIIMOHAIBHOW TPAMOTHOCTH U COLIMATHHOM
KOMITETCHIINM ~ OOyJaromuxcsi, CIOCOOHOCTh OOYyYaloImMXCS  HCIOJIb30BATh
OCBOCHHBIC MEXIUCIUIUIMHAPHBIEC, MUPOBO33PCHUYECKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbBIC ICHCTBUS B MO3HABATEIFHON M COIIMATIBHOM MPAKTHKE.

MertanpenMeTHbie pe3ysibTaThl OCBOEHHUS MPOrpaMMbl CpEIHEro OoOIIero
o0pa3oBaHus JIOJHKHBI OTPAXKaTh:

OBJ1ajieHMe YHUBEPCAJIbHBIMU Y4eOHBIMU MO3HABATEIbHBIMU
NeCTBUSIMU:

1) 6a30Bble JJOTHYECKHE TeiHCTBHA:

CaMOCTOSITEIbHO  (popMynMpoBaTh M aKTyallM3UPOBaTh  MOpoOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE; MCIOJIb30BaTh NPU OCBOCHUM 3HAHWUN MPUEMBI
JIOTUYECKOTO MBbIIIJIeHUs] (aHaiau3a, CUHTE3a, CpaBHEHMS, KiacCU(UKaAIUU,
000011IeHUsT), PACKPBIBaTh CMBICI OHOJIOTHYECKUX TOHATUNA (BBIACIATH UX
XapaKTepHbIC MPU3HAKHU, YCTAHABJIMBATH CBA3U C APYTUMU MOHSATUSIMHM ); ONIPEICIIATh
1I€JIA JIESITEIbHOCTH, 3aJ1aBasi mapaMeTpbl U KPUTEPUU UX

JTOCTIKCHHSI, COOTHOCUTD PE3YIbTaThl ACATEIBPHOCTH C MOCTABICHHBIMH IEISMHU;
HCIIOJI30BaTh OMOJIOTHYECKHUE TIOHATHUS JJIs1 0OBSICHEHNS (PaKTOB M SIBJICHUIA

YKUBOM TIPUPOIBI; CTPOUTD JIOTHICCKHE PACCYKICHUS (MHIYKTUBHBIC, ICAYKTHBHBIE,

M0 aHAJOTHH), BBIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEYHSI B pacCMaTPHUBACMBIX

SBICHUSAX, (OPMYJIMPOBATh BBIBOALI M 3aKIIOYCHUS, NPHUMEHATh CXEMHO-

MOJICJIbHBIE CPEJICTBA ISl MPEACTABICHUS CYIICCTBEHHBIX CBS3¢H W OTHOIICHUH B

U3y4aeMbIX OHOJIOTHYECKHX OOBEKTaX, a TakKe MPOTHUBOPEUUN pPa3HOTO poa,

BBISIBJICHHBIX B Pa3IMYHBIX MH(POPMAIMOHHBIX HCTOYHHUKAX; pa3padaThiBaTh IJIaH

perieHus MpoOIeMbl C YU4ETOM aHAIM3a UMEIOIIUXCS

MaTepUaNbHBIX W HEMaTEePUAIBHBIX PECYpPCOB; BHOCUTH KOPPEKTHUBHI B
NEeATEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIETATOB

IEJIsIM, OIICGHUBATh PHUCKH TOCICICTBUN JCATEILHOCTH;, KOOPAWHHUPOBATH U
BBITIOJTHATH Pa00TY B YCIOBUSAX PEATBHOTO,

BUPTYaJIbHOTO W  KOMOWHHPOBAaHHOTO  B3aWMOJICHCTBHS;  pPa3BUBATH
KpEaTHBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.



2) 6a30BbIE HCCJIEI0BATEIbCKHE eHCTBHS:

BJIaJICTh HABBIKAMHU Y4€OHO-UCCIIE0BATEILCKON U TPOCKTHOW S TEILHOCTH,
HAaBBIKAMHM  paspeuieHusi mpo0sieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS TPAKTUUECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS; UCIIOJB30BATh PA3IUYHbIC BUIbI ACITEIBHOCTH TIO
MOJTYYEHHUIO HOBOTO 3HAHMUSI, €TO UHTEPIIPETALINH, IPEOOPA30BAHUIO U PUMEHEHUIO
B Y4YEOHBIX CHUTYyallMsIX, B TOM YHCJE MPU CO3JaHUU Y4YEOHBIX M COILIMAJIbHBIX
MpPOeKTOB; (GOPMHPOBATH HAYYHBIA THI MBIIUICHUS, BJIAJACTh HAyYHOUH
TEPMUHOJIOTHEM,

KJIFOUEBBIMU TOHATUSAMH U METOJaMU; CTaBUTh U (OPMYIMPOBATH COOCTBEHHbIE

3a/1auu B 00pa3oBaTeIbHON

JEATEIIbHOCTH U JKU3HEHHBIX CUTYaAUSX; BBISIBISATHh IPUUYUHHO-CIICICTBEHHBIE CBSI3U
W aKTyaJu3upoBaTh 3ajJladyy, BBIIBUTaTh TUMOTE3y €€ pEUICHUs, HaAXOAUTh
apryMEHTBl ISl JIOKa3aTeIhCTBa CBOMX YTBEPXKIACHUM, 3aJaBaTh MapameTpbl U
KPUTEpUH PELICHUS; AHAIM3UPOBATh IIOJYyYECHHBIE B XOJAE pEIICHHS 3aJlauu
pe3yabTaThl, KPUTUYECKH OIEHHUBAaTh MX JOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCJIOBUSX; JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, OLICHHBAThb
NPUOOPETEHHBIM  OMBIT; OCYLIECTBIISTh IICJICHANIPABICHHBIA TIOMCK IepeHoca
CPEIICTB U CITIOCOOOB

JNEUCTBUS B TPO(PECCHOHATBLHYIO Cpely; YMEThb IMEePEHOCUTh 3HaHUS B

MO3HABATENILHYIO U IPAKTUYECKYIO 00J1acTH
KU3HENEATEIbHOCTA, YMETh HWHTETPUPOBATh 3HAHUS M3 Pa3HbIX MPEIMETHBIX

oOJlacTeil; BBIIBUTATh HOBBIE WJIEH, MpejyiaraTh OPUTHMHAIBHBIC MOJIXOAbI U

peleHus,

CTaBUTh MPOOJIEMBI U 3aJ1auH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanmei:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMAINH (TEKCTE y4eOHOTO
nocoousi, HAyYHO-TIOMYJISIPHOW JUTeparype, OUOJOTUYECKUX CJIOBApsSIX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax HaHHBIX, B MHTepHETE), aHAIM3UPOBATH
nH(pOpMAIINIO Pa3IMYHBIX BUAOB U (POPM IpeACTaBICHUS, KPUTUYECKU OIICHUBATh
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTH; (DOPMYITUPOBATH 3aIIPOCHI U IPUMEHSITh
pa3MyHble METOJbl TNpPU TOMCKE M OTOOpe OMOJOTrMYecKoW HH(POPMALINH,
HEO0OXOIMMOM JIJIs1 BBHITIOJTHEHUS YUEOHBIX 3a/a4;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHU, COBEPUICHCTBOBATH KYJbTYPY aKTUBHOI'O MCHOJIb30BAHUS PA3TUYHBIX
MOUCKOBBIX ~ CHCTEM; CaMOCTOSATEIbHO  BBIOMpPATh ONTUMAIBHYIO  (GopMy
NpeAcTaBlIeHUs] Ouosiornueckoil mHpopMmauu (cxembl, Trpaduku, TUarpaMMbl,
TaOHIIBI, PUCYHKH H JIPYTOE);



UCIIOJIb30BaTh HAay4HBIA SI3bIK B KauyecTBE CpeacTBa npu padoTe ¢
Ouonornueckoi uHOpMalnMeNd: TPUMEHATh XHUMUYECKHE, (U3MUEcCKHe W
MaTeMaTUYeCKUe 3HAKU U CHUMBOJIbI, (OpMyIbl, ab0peBHaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh M NIPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HarIsiAHOCTH;

BIIAJIETh HaBBIKAMM pPACHO3HABAHHUS U 3aIIHATHI
uHdopmaiuu, THPOPMAIIMOHHON 0€30MACHOCTH JTUYHOCTH.

OBJiageHne yHUBEePCAIbHBIMIA KOMMYHHMKATHBHBIMHY [1€/iCTBUSIMU:

1) o0leHHe: OCYIIECTBIATh KOMMYHHUKAIIMM BO BceX cdepax >KHU3HH,
aKTUBHO y4aCTBOBATh B IUAJIOTe WIH JUCKYCCUU IO CYIIECTBY 00CYXIAEMOU TEMBI
(yMeHue 3a7aBaTh BOIIPOCHI, BBICKA3bIBATh CYK/IECHUS OTHOCUTENILHO BBIITOJIHEHUS
npeajaraeMou 3a7a4uu, y4uThIBATh HTHTEPECHI U COTJIACOBAHHOCTh MO3ULUN JPYTUX
YYaCTHUKOB JlMajora WIM JAMCKYCCUH); pacro3HaBaTb HeBepOajbHBbIE CpEACTBA
oOLIEHUs1, TOHUMATh 3HaYE€HUE COLUATIbHBIX 3HAKOB, TPEANOCHUIOK BO3HUKHOBEHUS
KOH(DJIMKTHBIX CHUTyallUld, YMETb CMSI4aTh KOH(JIUKTBI U BECTU NEPETOBOPHI;
BJA/JE€Th pPa3IUYHBIMM CHOCOOaMM OOIIEHHS U B3aUMOJEHUCTBUS, IOHMMATH
HaMEpEHUs IPYTUX JIIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOpPpPEKTHOU popme (popMyIrpoBaTh CBOU BO3PAXKEHHUS; pa3BEPHYTO U JIOTUYHO
U3JlaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) COBMECTHAasl  JIeATEJbHOCTh: TIOHMMAaTh W  HCIIOJB30BaTh
MpPEeUMyIecTBA KOMaHJHOM W HHIMBHAyaJIbHOM pabOThl TIpU  pEIICHUU
Ovonornyeckom mpoOiembl, OOOCHOBBIBaTH HEOOXOJUMOCTh  MPUMEHEHUS
IpyNmoBeIX (OpM B3aUMOACHCTBUSL MPHU PEHICHUH Y4eOHOW 3aayu; BHIOMPATH
TEMAaTHUKYy U METOJbl COBMECTHBIX JCHCTBUN C yIETOM OOIITUX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0T0 YjieHA KOJUICKTHBRA,;

OpUHUMATh I1IEIM  COBMECTHOW  JCSATENbHOCTH, OpPraHU30BBIBATH U
KOOpPJIUHUPOBATh JEHUCTBUS MO €€ ITOCTHIKEHUIO: COCTAaBIATH IUIAH JCHUCTBU,
pacnpenensiaTh pojau ¢ y4€TOM MHEHUN YYacCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM pabOThI; OIICHUBATh KaYeCTBO CBOETO BKJIaJla M Ka)KJIOTO Y4aCTHHKA
KOMaH/IbI B
oOIuii pe3yynbTar Mo pa3padOTaHHBIM KPUTEPHUSM; MpeiaraTb HOBBIC TPOCSKTHI,

OIICHUBATh UJICH C ITO3HUIIMH HOBHU3HBI,

OPUTHHAIBHOCTH, TMPAKTUYECKOW 3HAYMMOCTH; OCYIIECTBIATh TMO3UTHBHOE

CTPaTETUYCCKOE TIOBEICHHE B PA3IMYHBIX
CUTYaIHSIX, TPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBjaieHHe YHHBEPCAJbHBIMH PETyJISTHBHBIMHU AeHCTBUSIMM:



1) camoopranu3amnus: UCIOJIL30BaTh OMOJIOTMYECKUE 3HAHUS JJ1S1 BBISIBIICHHS
po0IeM U uX
pelIeHHUs B JKM3HEHHBIX M YYEOHbIX CHUTyallUsX; BbIOMpaTh Ha OCHOBE
OMOJIOTMYECKUX 3HAHUM LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKM B CBOUX JCUCTBUSAX H
IIOCTYIIKaX IO OTHOILIEHHUIO K XUBOH IPUPOJE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXAIOILMX; CAMOCTOSITEIbBHO OCYIIECTBIIATh O3HABATEIBHYIO JIEATEIbHOCTD,
BBISIBJISITH TIPOOJIEMBI, CTaBUTh U (PopMynHpoBaTh COOCTBEHHBIE 3a7aud B
00pa30BaTeNbHOM JEATENIBHOCTH W JKU3HEHHBIX CUTYalMsIX; CaMOCTOSITENIBHO
COCTABJISITH IUIAH PELICHUS MPOOIJIEMBI C YUYETOM
UMEIOLINXCSA PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEW U IPEANOYTEHUH; TaBaTh
OLICHKY HOBBIM CUTYAaIIMsIM; PACIIUPATh PAMKH Y4€OHOIO ITPEMETA Ha OCHOBE
JMYHBIX MPEANOYTEHUN; eNaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBAThH €TO0,
OpaTh OTBETCTBEHHOCTh
3a pelIeHHE; OLICHUBATh MPUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U
NPOSIBICHUIO IIMPOKOM 3PYIUIUU B pa3HbIX 00JIaCTAX 3HAHUN, IOCTOSIHHO
TIOBBIIIATh CBOW OOpPa30BaTENIbHBIA U KYJbTYPHBIH YPOBEHB. 2) CAMOKOHTPOJIb:
JaBaTh OLEHKY HOBBIM CUTYalLlUsIM, BHOCUTb KOPPEKTUBBI B JACSITEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEJISIM; BJIaJ€Th HABBIKAMU MTO3HABATEIBHOM
pedraekcun Kak 0OCO3HAHUSI COBEPIIAEMbIX AEUCTBUNA U MBICIUTEIBHBIX IPOIECCOB,
UX pe3ylbTaTOB M OCHOBAHUM, MCHOJb30BATh MPUEMBI pedIEKCHH ISl OLEHKU
CUTYallMM, BEIOOpA BEPHOIO PEILICHHUS; YMETh OLEHUBATH PUCKU M CBOEBPEMEHHO
IIPUHUMATh PELICHUS 110 UX
CHUKEHMUIO;
NPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX IPU aHAIIM3€E Pe3yIbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsi U APYTUX: IPUHUMATD CeOsI, TOHUMAsi CBOU HEIOCTATKU U
JNOCTOMHCTBA; NPUHUMATh MOTUBBI M aApPryMEHTBl JAPYIMX IIPH aHAJINA3E
pe3yJIbTaToOB

NesATEeIbHOCTH; IPU3HABATH CBOE MPaBO U MPABO APYTHUX Ha OLIUOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOTO YeJIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT creruduieckue s yueoHoro npeamera «buonorus
Hay4YHbIE 3HAHMSI, YMEHHUS U CIIOCOObI ACHCTBUN MO OCBOEHHUIO, UHTEPIPETALIMN U
npeoOpa3oBaHUIO0 3HAHUM, BUJbI IEATEIHHOCTH IO IMOJYYEHHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUI B pa3iIMUYHbIX Y4EOHBIX CHUTYyalMsX, & TAKK€ B peajbHbIX



’KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C Ouojorueid. B mporpamme npeameTHble
PE3YNBTATHI IPEACTABIICHBI IO TO1aM 00YUYEHHUSI.

[IpeameTHble pe3ynbTaThl OCBOCHUSI yueOHOTO npenmera «buosnorus» ¢ 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCThH 3HAHUIA O MECTE M POJIA OMOJIOTHH B CHCTEME HAYIHOTO

3HAHMS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHON
KapTHUHBI MHUPa ¥ HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC POCCUHUCKUX U 3apyOEIKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKITMOHATHPHONW TPAMOTHOCTH YEJIOBEKA
JUTSL peIeHUs )KU3HEHHBIX 3a]1a4; YMEHHUE PacKPhIBaTh COJEPKaHue OMOIOTUYECKUX
TEPMUHOB W TOHSATUMN: KU3Hb, KIIETKA, OPraHu3M, MeTabomm3M (0OOMEH BEIIeCTB U
MpEeBpallleHUe PHEPruu), TOMeocTa3 (CaMOpEeryJisiius), ypOBHEBas OpraHU3AIIMs
KUBBIX CHCTEM, CaMOBOCIPOM3BeNCHUE (PETpPOAYKIHA), HACICICTBEHHOCTD,
U3MEHYMBOCTh, POCT M pa3BUTHE; YMEHUE H3JIaraTh OHOJIOTMYECKHE TEOPUU
(k7eToYHas, XpOMOCOMHAs, MyTaIllMOHHAs, IIEHTpajdbHAs JOTMa MOJICKYJISIPHOU
ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. U. BaBunoBa) u ydenus (o
LHEHTpaX MHOrooOpa3usi W MPOUCXOXKACHUS KyJIbTypHbIX pactrennii H. W.
BaBuiioBa), onpenensate rpaHUllbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM; yMEHUE
BJIAJCTh METOJAMH HAyYHOTO TO3HAHUS B OHWOJOTHMU: HAOIIOMCHHWE M OMHMCAHHEC
JKUBBIX CHCTEM, TMPOIECCOB U  SIBJICHWH, OpraHu3anus ¢ MPOBEJICHUE
OMOJIOTHYECKOTO DKCIIEPUMEHTA, BBIIBI)KCHHE TUIIOTE3bI, BHISBIICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYeMBIMA BEIMYMHAMHU, OOBSICHCHHE TIOJYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATHMA, TEOPUN U 3aKOHOB, YMEHHUE JIEIaTh BHIBOIBI
Ha OCHOBAaHWHW TIOJYYCHHBIX PE3YJIbTaTOB;, YMEHHUE BBIACIATH CYIICCTBCHHBIC
MPU3HAKKM BUPYCOB, KIETOK TMPOKAPHOT W OYKAPHOT, OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OpPTraHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHa BEUIECTB U
MIPEBpAICHUS SHEPTUH B KIIETKE, (DOTOCHHTE3a, MNIACTUYECKOTO U SHEPTETHUECKOTO
oOMeHa, XEMOCHHTE3a, MHTO03a, Meio03a, OIUIOJOTBOPEHHUS, Pa3MHOKCHHUS,
WHIUBUTyaJIbHOTO Pa3BUTHSI OPTaHU3Ma
(oHTOTEHE3); yMEHUE IPUMEHSTH TIOJyUCHHBIC 3HAHUS 111 OO bSICHEHUS
OMOJOTUYECKUX TIPOIIECCOB U SIBJICHUH, IS IPUHATHS MMPAKTUUECKUX PEIICHUA B
MMOBCETHEBHOM YKM3HU C IIEJIbI0 00ecrieueHus: 0€30MacCHOCTH CBOETO 37I0POBbS U
3JI0POBbs OKPYKAIOITUX JIFOJICH, COOJII0ICHUSI HOPM TPAMOTHOTO TIOBE/ICHUS B
OKpY XKaloIel MPUPOTHON cpesie, TOHMMaHUEe HEOOXOUMOCTH UCTIOIb30BAHUS
JTIOCTH)KEHUM COBPEMEHHOM onoiornu W OMOTEXHOJIOTUN  JUTS
PaIMOHAIIBHOTO MPUPOIOTIONB30BAHMS; YMEHUE PEIIATh AIeMEHTapHbIE
TEHETUYECKHUE 3a]I1a4i Ha MOHO- M IUTUOPUTHOE CKPEIIMBAHUE, CIICTNICHHOE
HaCJICIOBaHHUE, COCTABIISITH CXEMBl MOHOTHOPHIHOTO CKPEITUBAHUS JIJIS



MIPEACKA3aHMs HACIEJOBAaHUS IPU3HAKOB Y OPraHU3MOB; YMEHUE BBINOJIHATH
1abopaToOpHBIC W MMPAKTUUECKHE pabOThI, COOTIOAATh
npaBuia mnpu padbore ¢ y4yeOHbIM M JTAOOPATOPHBIM OOOpPYJOBaHUEM; YMEHUE
KPUTHYECKH OIEHMBAaTh M HMHTEPIPETUPOBATh HH(OpMaLNIO OHOIOTHYECKOrO
COJZIEpKaHMsl, BKIIIOUAIONIYIO IICEBJOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX MCTOYHUKOB
(cpeactBa MaccoBoil HH(pOpPMAIUHU, HAYYHO-TIOMYJISIPHBIE MaTepUAIbl), STUYECKHIE
aCIEKThl COBPEMEHHBIX HMCCIIEIOBAHUN B OMOJIOTMH, MEIULHHE, OMOTEXHOJIOTHH;
YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE U YCTHBIE COOOIIEHUs, 0000mIas
Ononornyeckyro  WHGOPMAIMIO W3  HECKOJBKUX  HCTOYHHKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OMOJIOTHH.
[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHoro npenmera «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTMU B CUCTEME HAYYHOTO

3HAHMS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH COBPEMEHHON €CTECTBEHHOHAYYHOMN
KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHUSI, O BKJIaJ€ POCCUUCKUX U 3apyOEKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHAIBHOU TPAMOTHOCTH YEJIOBEKA
JUJISL pEIICHUS )KM3HEHHBIX 3a]1a4; YMEHHUE PACKPbIBATh COJIEPKAHUE OMOJIOTHYECKUX
TEPMUHOB U TIOHSTHUI: BUJ, MOIMYJSIUS, TeHOPOH I, IBOJIOLMS, JBUKYIIAE CHIIbI
(dbakTOpbl) HBOMIOLMH, MTPUCITOCOOJEHHOCTh OPraHW3MOB, BHUA000pa30OBaHUE,
IKOJIOTHYECKUE (DAKTOPBI, IKOCHUCTEMA, MPOIYIIEHThI, KOHCYMEHTHI, PEIyIICHTHI,
LeNd TUTaHUs, HKOJOTUYECKas Nupamuga, OUOreoleHo3, Ouocdepa; ymeHue
u3naraTh OWojornueckue Teopuu (dPBomornuonHas Tteopuss Y. [lapBuHa,
CUHTETUYECKAasT TEOpHUs IBOJIOLNM), 3aKOHBl U 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxonctBa K. M. Bapa, uepenoBanus IiiaBHbIX HapPaBJICHUN U MyTEH 3BOJIIOLUU A.
H. CesepiioBa, yuenus o 6uochepe B. U. Bepnanckoro), onpeaenstb TpaHUIbl UX
NPUMEHUMOCTH K J>KHMBBIM CHCTEMaM; YMEHHUE BJaJeTh METOJIaMH HAayYHOTO
MO3HAHUA B OMOJIOTUM: HAOJIOJEHUE W OMHCAHHME JKUBBIX CHUCTEM, MPOIIECCOB U
SABJICHUM, OpraHu3aluss MW TPOBEJACHUE OUOJOTUYECKOTO  AKCIEPUMEHTA,
BBIJIBIDKCHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HUCCIETyEeMbIMU
BEJIMYMHAMH, OOBSICHEHHE TOJYYEHHBIX PE3YJIbTAaTOB, MCIIOJIb30BAHHBIX HAYUHBIX
MOHATUM, TEOPHUI U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJbI HA OCHOBAHUU MOJTYYEHHBIX
pe3yJbTaTOB; YMEHHME  BBIICIATH  CYIIECTBEHHBIE  TMPU3HAKKM  CTPOCHUS
OMONOTUYECKUX OOBEKTOB: BHJIOB, TMOIMYJSIUNA, MPOAYIIEHTOB, KOHCYMEHTOB,
pEOyLIEHTOB, OHOreOlICHO30B U JKOCUCTEM, OCOOEHHOCTH  MPOLECCOB:
HACJICICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa3oBaHUS,
MPUCIIOCOOJICHHOCTH OpPraHW3MOB, JEWCTBUS OKOJOTMYECKUX (PaKTOpoB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB U MOTOKA SHEPTUH B SKOCUCTEMAX, aHTPOIIOTEHHBIX
W3MEHEHUM B HSKOCHUCTEMaX CBOEM MECTHOCTH, KPYroBOpOoTa BEIIECTB U



OMOreOXMMHUYECKHX IMKJIOB B Onochepe; yMEHHE IPUMEHSTH IMOTYyYCHHBIC 3HAHHMS
UL  OOBSICHEHUSI OWMOJOTHYECKUX TPOIECCOB W  SBICHUM, I TPUHATHS
MPAKTUYCCKUX PCIICHWA B ITOBCCTHEBHON JKHU3HH C IENbI0 OOCCIICUCHHS
0€30MacHOCTH CBOETO 3J0POBBS M 3MI0POBBSI OKPYXKAIOMIUX JIFOJCH, COOJIOICHHUS
HOPM TPaMOTHOTO ITOBEJCHUS B OKPYXKAIOIICH MPUPOIHON cpeae, MOHMMaHHUE
HEOOXOJMMOCTH HCIIONB30BAaHUSA JOCTIDKCHHH COBPEMEHHON OWOJOTHH IS
pallMOHANBHOTO  MPHUPOOIOIL30BaHUS, yMEHHE  pemiaTh  dJEMEHTapHbIC
OMOJIOrMYECKHE 3aJ]a4H, COCTABIATH CXEMBI

MepeHOCca BEMIECTB M DHEPTUHU B SKOCHUCTEMax (I[EMU MTUTAHUS); YMCHHUE BBITOTHATh

71a00paTOpPHBIC M MPAKTHYCCKHUE pabOTHI, COOIIOIATh

npaBWia Npu paboTe C y4yeOHbBIM U JIA0OPATOPHBIM OOOPYAOBAaHHUEM; YMEHHUE
KPUTHYECKH OILICHMBAaThb M HWHTEPIPETUPOBATh HHOOPMAIIUIO OHOJIOTHYECKOTrO
coJlep KaHMsl, BKJITFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS W3 Pa3JIMYHBIX MCTOYHHUKOB
(cpenctBa  maccoBod  mHGOpPMAllUM,  HAYYHO-TIOMYJISIPHBIE  MaTepHalbl),
paccMaTpuBaTh  TJ00adbHBIE  AKOJOTHYECKHE TPOOJIEMBI  COBPEMEHHOCTH,
dbopMHpOBATH MO OTHOIIEHHWIO K HUM COOCTBEHHYIO MO3HIINIO; YMEHHE CO3/1aBaTh
COOCTBEHHBIC THMCBMEHHBIE M YCTHBIE COOOIIEHHUs, 0000I1as OHOJIOTHYECKYIO
nH(OPMAITUIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO HMCIIOJIL30BATh MOHATHHHBIN
amnmapaTt OHMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KoauyecTBo yacos DJIeKTPOHHbBIE
HaunMeHoBaHMe pa3je/ioB U TeM (undporrie)
Ne n/m nporpaMMBI Beero Konrpoasnsie | Ilpakruyeckue | oOpa3oBaTesibHbIE
padoThI padoThI pecypchbl
bubnunoreka LIOK
1 bronorus kax nayka 2 0.5 https://m.eds00.ru/7f41c292
bubnuoreka [{OK
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 hitps://m.eds00.ru/7f41c292
. bubnunoreka LIOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.eds00.ru/7f41c292
bubnuoreka [{OK
4 IKH3HENEATENBHOCTE KISTKH 6 https://m.eds00.ru/7f41c292
Pa3smHOXeHue 1 HHAMBUAYAIbHOE pa3BUTHE bubmmoreka HOK
5 OpraHU3MOB 5 1 https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M1 U3MEHUYNBOCTD bubmmoteka IIOK
6 OpraHU3MOB 8 1.5 https://m.edso0.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI bubmuoreka [JOK
! OMOTEXHOJIOTHHI 3 https://m.eds00.ru/7f41¢c292
bubnunorexa LIOK
8 Peseperoe Bpema 1 https://m.eds00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KIIACC

DJIEeKTPOHHbIE
(undposbie)
KounyecTBO 4acoB
o0pa3oBaTe/ibHbIE pPecypchl
HaumeHoBaHue pa3iesioB M TeM
Ne ni/m
NpOrpamMmbl
IpakTuyeckue
Bcero
padoThI
bubmuoreka [JOK
1 OBOTIOLHONHAR GHONOrHS 9 1 https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHWE U pa3BUTHUE KU3HU HA bubnnoreka [JOK
2 3emiie 9 0.5 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 Opranu3Mel 1 OKpyKarolas cpeia 5 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo01iecTBa 1 SKOJIOTUUECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 Peseperoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5

INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne n/m Tema ypoka

KoaunuyecTBO 4acoB
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DJIEeKTPOHHbIE

IIpakTuyeckue u(pposrIe
Bcero P WHPPOBLI
padoThI o0pa3oBaTe/bHbIE
pecypcsbl
bubmuorexa [JOK
buosorus B cucreme Hayk https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTtobl mo3HaHus KUBOU mpupoabl. [IpakTuyeckas
padora Ne 1 «HMcronb30BaHUe PA3IMYHBIX METOI0B 1 bubmuorexa TIOK
IPU U3YYCHUH OUOJIOTUYECKIX 0OBEKTOB https://m.eds00.ru/863e6122
bu6mmoreka [IOK
buonoruueckue cucTemsl, MPOIECCH U UX U3yUYEHUE https://m.eds00.ru/863e6564
XHUMHYECKUH COCTAB KJIETKH. Boa u MuHepaibHbIe bubnnorexa [HOK
colu https://m.eds00.ru/863e674e
bu6mmorexa [IOK
benkn. Cocras 1 cTpoetine benkos https://m.eds00.ru/863e6b72
depMeHTHI — OUOJIOTHYECKUE KaTallu3aTOPHI.
JlabopaTtopHnas padota Ne 1 «3yuenue L Bu6miorexa IIOK

KaTaJINTUYECKOW aKTUBHOCTH ()€PMEHTOB (HA
MpUMeEpE aMHJIa3bl UK KaTalasbl)»

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

Vraesoanl. JIumuasl

bubmuorexa [JOK
https://m.eds00.ru/863e6870

Hyxneunossie kucinorsl. AT®

bu6mmorexa [IOK
https://m.edso0.ru/863e6d5c¢c
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bu6mmoreka [IOK

9 Hcropus u MeTo bl n3yueHus kietku. Kiretounas hitps://m.eds00.ru/863e6e88
Teopus
10 KiteTka kak 1enocTHas )KuBasi CUCTeMa
CrtpoeHue sykapuoTuueckoit kinerku. JlaboparopHas
pabota Ne 2 «/3yueHne CTpOCHUS KIETOK PaCTCHUH, Bubmmoreka IIOK
11 JKUBOTHBIX, IPHOOB ¥ GAKTEPHUii 10,1 MUKPOCKOIIOM Ha https://m.edso0.ru/863e6ff0
TOTOBBIX MUKpOIIpENapaTax U UX OMHCAHUECH https://m.eds00.ru/863e716¢
bu6mmoreka [IOK
12 OOMeH BelecTB Uil METaboJIu3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 DOTOCHHTE3. XeMOCHHTES https://m.eds00.ru/863e7c98
. bu6mmorexa [IOK
14 OHepreTHYeCKHH 06MeH https://m.eds00.ru/863e7aae
KuzneHHbI UK kiaeTku. Jlenenue knetku. MuTos.
JlaboparopHas pabota Ne 3 «HaGmronenune Mmutosa B Bu6miorexa IIOK
15 KJIETKaX KOHYHMKA KOPEIIIKa JIyKa Ha TOTOBBIX https://m.eds00.ru/863e7dc4
MUKpOIpenapaTax»
bu6mmorexa [IOK
16 buocunTes 6enka. Peakius MaTpuyHOro CHHTE3a hitps://m.eds00.ru/863e796¢
bubmuorexa [JOK
17 Tpancasuus — Guocuntes benka https://m.eds00.ru/863e796e
bu6nmoreka [JOK
18 HexneTounsie (hOpMbI )KU3HH — BHPYCHI

https://m.edsoo.ru/863e7540
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bubmuoreka [JOK

19 DOpMEI Pa3MHOKEHHSI OPIraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
20 Metios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK. bubmuorexa [JOK
21 https://m.eds00.ru/863e81b6
OmnogorBopenue. JlabopatopHas padora Ne 4 ttps://m.eds00.ru/863e
«3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
bu6mmoreka [IOK
22 NuauBuayaibHOE pa3BUTHE OPraHU3MOB hitps://m.eds00.ru/863e8436
I'eneTnka — Hayka O HacJIE€CTBEHHOCTH U bubnnorexa [HOK
23 U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bubnmnorexa [JOK
24 .
MOHOFI/I6pI/II[HO€ CKpEIIMBaHHE https://m.edsoo.ru/863e8878
JurubpunHoe ckpeniuBaHue. 3aK0OH HE3aBUCHMOTO bubnmnorexa [JOK
25 https://m.edsoo.ru/
HacJIeI0BaHUs IIPU3HAKOB ps://m.edso0.ru/863e89a4
CuernuieHHOe Hacae10BaHNE PU3HAKOB.
26 JIaGoparopnas pabora Ne 5 «M3yueHune pe3yabTaToB Bub6imoreka LIOK
MOHOTUOPHHOTO M IMTHOPHIAHOTO CKPEIMBAHKS Y https://m.eds00.ru/863e8c60
Jpo30(UIIBl HAa TOTOBBIX MUKPOTIpEnapaTax»
57 I'enernka rosna. HacnenoBanue IIPU3HAKOB, bubnnorexka [JOK

CIHCIIJICHHBIX C ITOJIOM

https://m.edso00.ru/863e8c60
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W3menunBocTh. HeHacneicTBeHHAS H3MEHYHBOCTD.
JlaGopaTtopnast pa6ota Ne 6. U3yuenue

bu6mmoreka [IOK

28 MOZ[I/Iq)I/IKaHI/IOHHOﬁ HU3MCHYUBOCTHU, TIOCTPOCHHUC 1 https://m_edsoo_ru/863e8efe
BApUALIMOHHOTIO Psia U BAPUALIMOHHON KPUBOW»
HacnencrBennas n3amMeHYMBOCTh. JJaboparopHas
29 pabora Ne 7. «Ananu3 MyTauuii y 1po30Quiisl Ha 1 bubmuorexa TIOK
TOTOBBIX MHKPOTPETAPATAX https://m.edsoo.ru/863e8efe
bubmuoreka [JOK
30 T'eneruka yenopexa 1 https://m.eds00.ru/863e8d78
PesepBurlit ypok. O6001IeHHE 110 TEME
31 «HacnencTBeHHOCTh U U3MEHYMBOCTH OPTaHU3MOBY 1
32 Ceneknus Kak HayKa M IpoLece 1 bu6mmoreka [IOK
https://m.edso0.ru/863e9214
MeTo1bl M JOCTUKEHHUSI CEIEKIIMU PACTEHUN U bu6mmoreka [JOK
33 JKMBOTHBIX 1 https://m.edso0.ru/863e9214
bu6mmoreka [IOK
34 buorexHoOrNs Kak oTpacib NPOU3BOJICTBA 1 https://m.eds00.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KIIACC

KouunyecTBo yacos JJIeKTPOHHBIE
uudposeie
Ne ni/m Tema ypoka - TpakTHyeckue o0pa3oBaTe/ibHbIE
padoTshI pecypen!t
. bubmuorexa [JOK
1 OBOJIOIHS M METO/IBI €€ M3YICHHSI 1 https://m.eds00.ru/863ea20e
Hcropust pa3BUTHS NIPEACTABICHUI 00 bubnnoreka [JOK
2 HBOJIIOLIAU 1 https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Muxpossormows 1 https://m.eds00.ru/863e9cle
[Tomynsiust Kak sIeMeHTapHas equHHUIA
4 BUJa u 3BomonmH. JlabopaTopHas pabora ) ) Bu6smoreka [OK
No 1 «CpaBHeHUe BUJIOB o https://m.eds00.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
JIBroKy1ue cuibl (3JIeMeHTapHbIE bubnuoreka [IOK
5 (baxTOpHI) IBOJIOLUH 1 https://m.edsoo.ru/863e9da4
5 bu6mmoreka [JOK
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 https://m.eds00.ru/863e9ed0
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PGSYJ'IBTEITBI OBOJIOL WA
HpI/ICHOCO6J'ICHHOCTB OpPraHu3MoOB 1

BHU1000paszoBanue. JlabopaTtopHas pabora

bu6mmoreka [IOK

! Ne 2 «Onucanue npucrnoco6JeHHOCTH https://m.eds00.ru/863e9fde
opraHusma 1 €€ OTHOCUTEIIBHOTO
Xapaxkrepa
bubmuoreka [JOK
8 Hanpapienns 1 myT1 MakposBOOLHH https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOIONINAN
Wcropus xu3Hu Ha 3emiie U METObI €€
10 U3Y4EHUS
['unoTte3bl MPOUCXOXKACHUS KU3HU Ha bu6mmoreka [IOK
11 3emie https://m.edsoo.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3emIie 1o 3paM U bubnnoreka [JOK
12 HeproaaM https://m.edsoo.ru/863ea6he
OCHOBHBIE 3TaIlbl 3BOJTIOLUU
PACTUTENBLHOTO U JKUBOTHOTO MUPA.
13 IMpaktuueckas padota Ne 1 «M3yuenune Bubmoreka [OK
MCKOIIAEMBIX OCTATKOB PACTEHUI M https://m.edsoo.ru/863eagbc
JKUBOTHBIX B KOJUTEKITHSIX)
CoBpeMeHHas CUCTeMa OPraHUYEeCKOTO bubnuotexa [JOK
14 Mupa https://m.edso0.ru/863ea48e
bubmuorexa [JOK
15 DBOJTIOHS YeJIOBEKa (aHTPOTIOTEHE?)

https://m.edsoo.ru/863eac2c
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JBwxymme cuitbl (pakTops)

bu6mmoreka [IOK

16 aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM 3BOJIOIMH YEJIOBEKA
Yenoseueckue pacel U NPUPOIHbBIE bubnmoreka [JOK
18 ajanTalnyy 4YeJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O000IICHHE 110 TEME
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HH HA
3emuie»
20 DKoJIoTHs KaKk HayKa
Cpenbl 00uTaHUs U DKOJIOTHYCCKHE bu6mmoreka [IOK
21 (bakTopsI https://m.edsoo.ru/863eafec
22 Abuotuueckue pakropsl. JlabopaTtopHas bubnnoreka [JOK
pabota Ne 3. «Mopdonmorndeckue https://m.edsoo.ru/863eb10e
0COOEHHOCTH PacTEHHUH U3 pa3HbIX MECT
oburtanusy. Jlabopatopuas padora Ne 4.
«BnusiHue cBEeTa Ha POCT U PAa3BUTHE
YEpEHKOB KOJIeycay
93 bu6mmoreka [IOK
buoTtnueckue hakTopsl https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
nonyssinun. [Tpaktruueckas padota Ne 2
24 «[To1cY€T IIIOTHOCTH MOIMYISIUN Pa3HbIX
BHJIOB PAaCTCHUII»
bu6mmoreka [IOK
25 Coo0riecTBa OpraHu3MOB — OHOIIEHO3

https://m.edso0.ru/863eb46a
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bubmuorexa [JOK

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.eds00.ru/863eb46a
OCHOBHBIE TIOKA3aTENIA YKOCHCTEMBI.
27 Dkonoruveckue mupamuabl. CBoWCTBA 1 Bubmorexa IIOK
skocucteM. Cykueccus https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIE 3KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI 1
buocdepa — rimobanpHas FKOCHCTEMA bubnnoreka [JOK
30 e 1 https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnuorexa [JOK
31 ounochepsl 1 https://m.edsoo.ru/863ebd16
32 UYenosedecTBo B Ouocdepe 3emin 1
Cocy1iecTBoBaHUE TPUPOJBI U bu6nmoreka [IOK
33 YyeJ0BevecTBa 1 https://m.edsoo.ru/863ebale
34 PeseprHbIit ypok. O000IIEHNE TEMBI 1
«Coo00111ecTBa ¥ SKOJIOTUIECKHE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

. buonorus, 11 xnacc/ [laceunnk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61iecTBo «M3marenbcTBo

«HpOCBCHICHI/Ie»

. buonorus / Tlaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue
/Tlon pen. Ilaceunuka B.B., AkuronepHoe o61ecTBo «3marenbeTBo

«IIpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

bub6anoreka IHOK

HUHTEPHET



