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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJOTHMH TEOPETUUYECKYI0 OCHOBY ISt
OMpeNieNieHus] TOJXO0/I0B K (POPMHUPOBAHUIO COAEpKaHUS y4eOHOro Mpeamera
«buonorus» cocraBwin: KoHuenrtyaiabHble nonoxkeHns PI'OC COO o
B3aMMOOOYCIIOBJIGHHOCTH  IIeJIeH, COJIep)KaHus, pe3yJIbTaToB oOOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIOXXEHUS 00 OOIIUX IENSIX U
MPUHIIMAIIAX, XapaKTEPU3YIOIUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
oOmero oOpasoBanust B Poccuiickoit ®eneparnuu, a TakkKe MOJOXKEHHUS O
cnenuduke OMOJIOTUH, €€ 3HAYCHUU B TTO3HAHUU JKUBOU MPUPOBLI U 00ECIICUCHUU
CYILIECTBOBAHUSI YesioBeYecKoro ooiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
ompeJiesieHbl OCHOBHBIE ()YHKITUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 10 Ouonoruu naér MPEACTABICHUE O I1EesiX, 00 oOmei
CTpaTernu OOYy4YCHHS, BOCIUTAHWUS W Pa3BUTUSA OOYyYAIOIMIUXCA CPEIACTBAMMU
yueOHoro mpeamera «buonorusi», ompeaenseT 00s3aTebHOE TMPEIMETHOE
COJIEp’)KaHHMe, €ro CTPYKTYpY, paclpeacsieHHue 10 pas3jaeilaM W TeMaw,
PEKOMEHIYEeMYIO MMOCIEI0BATEILHOCTh U3YYEHUs y4eOHOro Marepuaia ¢ yuy€Tom
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKA 00pa3oBaTEIbLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEHN 00yUaronuxcsl.

B nmnporpamvMe mo OuONOTMM TaK)Ke YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJIOB  Y4eOHO-IIO3HABATEILHON
NEeATeIIbHOCTH/YIEOHBIX JCHCTBUM OOYYaIOIIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruu, Ojarojaps 4emy B He
MPOCMATPUBAETCA HAMPABICHHOCTh Ha pa3BUTHE 3HAHWUH, CBSI3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, [IEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJIOTHIECKOTO MBIIUICHHUS, IPEACTABICHUN O 3JI0POBOM
oOpa3e XKM3HH M OEpeXHBIM OTHOIICHHEM K OKPYXKaIOIIeW MPUPOIHON Cpere.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOTOTHUYECKUX TEOPH, a TaKkKe 3HAHHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHTa W CYNIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJIOTHH yIEJIEHO BHHUMAaHHE HCIOJIH30BAHUIO
MOJIYYCHHBIX 3HAHUI B TTOBCEIHEBHOM JKU3HU ISl PEUICHUS TPUKIIATHBIX 3a7a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMUS AKOJIOTUYECKHU
1enecooOpa3HOro TMOBEJCHUST B OKpYXKalollled MNPUPOAHOM cpene, aHaliu3a
BIUSTHUSL XO3SHUCTBEHHON JESITEIILHOCTH YEIOBEKa HAa COCTOSTHHE TMPUPOJHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIATHON HAIIPABICHHOCTH
yueOHOro npenmera «buonorus» nNpoAMKTOBAaHO HEOOXOIMMOCTHIO 0OECTICUEHUs



YCIIOBUU JJISl PEHICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIbHOTO OHMOJIOIMYECKOro
oOpa3oBaHus, KoTOopas mpenanonaraer (GopMupoBaHue Yy oOydarouuxcs
CHOCOOHOCTH aJanTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0pa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecnieunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHUHE MHpa, paclIupsieT U 0000uIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHW3allMd WU 3BOJIIOIMUH, CO3AET
yCJIOBHUS  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe3omacHoro oopasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IICHHOCTHOTO OTHOIIEHUS K )KUBOUW MPUPOJIC
U YEJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  00pa3oBaHMs,  COIUMANTM3ALUU
oOyuaromuxcs. M3ydenne O6uosnorun obecneunBaeT yciaoBHs it (OPMHUPOBAHUS
UHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(POPMAIIMOHHBIX HAaBBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTU, QUZHKU, XUMUH
u reorpadun. Ha3BaHHbIe MOJOXKEHHUS O MpeIHA3HAYCHHH Y4YeOHOro MpeameTa
«buonorus» CcOCTaBMIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJO0B K OTOOpy H
CTPYKTYpPUPOBAHHMIO €ro COAEpKaHUS, MPEICTABICHHOTO B MpPOrpaMMe IIO
ouosnoruu.

OT60p conepxanus ydeOHOro mnpemmera «buonorus» Ha 6a30BOM YpPOBHE
OCYIIECTBJIIEH C TMO3UIUNA KYyJIbTYpOCOOOPA3HOTO TMOAXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OOyd4aromuecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyJNbTYpBI, OIpPEACNSIONINEe aJeKBaTHOE IOBEICHHE
YyeJoBeKa B OKpY’Kalollled MPUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TMpPaKTU4YeCcKoi nearerabHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHMM
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMs, KOTOPhIE CITy>KaT OCHOBOU sl (HOPMUPOBAHHMS
MPEJICTABICHU O COBPEMEHHOMW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIUYHOCTH, CIHOCOOCTBYIOIIMX  T'yMaHHU3AIHH
OMOIOrMYecKoro 00pa3oBaHus.

CTpyKkTypupOoBaHHE CoOJAepX aHUs Y4eOHOro maTepuaia B TPOTPaMME IO
OMONOTUM OCYIIIECTBICHO C YYETOM MPHUOPUTETHOTO 3HAYCHUS 3HAHUN 00
OTJIMYUTEIbHBIX OCOOEHHOCTSAX XKUBOW MPUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu u
ABOIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro nmpeamera «buomorusi»
BBIJICJTIEHBI CIIEYIOLIME COAEpKaTeNbHble IMHUM: «buonorus kak Hayka. MeTo bl
Hay4yHOro mno3HaHus», «KneTka kak Ouosormyeckas cuctema», «OpraHu3Mm Kak
Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOJIIOLHS YKUBOU IPUPOJABD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Henp um3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJiIcHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAbHOU
OpraHM3alMy >KUBBIX CHUCTEM Pa3HOr0 paHra U NOpPUOOpETeHHE YMEHUM
WCIIOb30BaTh ATU 3HAHUS JI TPAMOTHBIX JCHCTBHII B OTHOIIEHHWU OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro mnpeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBujlax, CIy>KaluX OCHOBOM
U1t OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX Hay4YHOT'O MO3HAHUSI, CTPOSHUH, MHOTOOOPAa3ud U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPTaHU3AINU, BBIIAIONIUXCS OTKPBITUSIX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCsS TMO3HABATENBHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TpoOllecCe aHalu3a JaHHBIX O IMYTAX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IJISJIOB, MJIEHM M TOAXOJOB K HM3YYCHHUIO JKUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAaHOBJIEHHE Yy OOydYamoIMXCid OOIel KyJIbTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MUpa >KMBOW TPHUPOABI HA OCHOBAHMM 3HAHUM M OIBITA, MOJYYEHHBIX MPH
U3y4eHHH OUOJIOTHH;

dopMupoBaHue y O0OyYarolUMXCs YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTUI 1 arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIOICHUS STHYECKUX
HOPM TIPU TIPOBEICHNN OMOJIOTUYECKUX UCCIICTOBAHMIA,

OCO3HAHUE IIEHHOCTH OMOJIOTUYECKHX 3HAHWM JJIsI TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOUN KYIBTYPHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM ¥ YMEHHM B MIOBCEHEBHOM KU3HU JIJIS
OLICHKH MOCJIEICTBUI CBOEH JEATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIoIlel cpere,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIIOICHHE Mep MPODUIAKTUKU
3a00IeBaHM.

B cucreme cpemnero o6miero obOpasoBanmsi «buonorus», uzydaemasi Ha
0a30BOM YpOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISIIAM B
cocTaB npeaMeTHo obsactu « EcTecTBEeHHO-HAayYHbIE TIPEAMETHI.

JI1st uzyuenus OMOI0THM Ha 0a30BOM YPOBHE CPEIHETO 00111ero 00pa3oBaHuUs
otBoauTcs 68 wacos: B 10 kmacce — 34 4daca (1 gac B Hegemo), B 11 xmacce — 34
yaca (1 yac B Hezielo).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMH, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, STUKOM, 3CTETUKON U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, KiIaccupukanus, MOJCIUPOBAHUE, CTaTHUCTUYECKas 00paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabmuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHuE pa3IUYHBIX METOJIOB TMPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpasue. YPOBHU OpraHu3aliu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPTraHU3MEHHBIM, MOIMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI.

O6opynoBanue: mojaenb Mojekyisl JITHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHUYECKHE DSJIEMEHTBI: MAaKpPOJIEMEHTBHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
Hes3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYyJbl (MEpBUYHAS, BTOpUYHASA, TpPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormdyeckue Katanusatopel. CtpoeHue (depMmeHTa:
aKTUBHBIM LIEHTp, cyOcTpatHas cneuuduuHocts. KodepmenTsl. BuraMuHbL
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoOHOcaxapuabl  (TJ0K03a, pubo3a U JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JaKkTo3a) M MoJiMcaxapuibl  (Kpaxmals, TJIMKOTEH,
1esuIoI03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Gochonunuasl, crepouabl. [ uapoduIbHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yTJ€BO/IOB, OEIKOB U JIMMKUJ0B KAK UCTOYHUKOB SHEPIHH.

Hyxnennossle kucnorsl: JHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyki1enHoOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

HuTtonorust — Hayka o kietke. Kinerounast reopus — npumep B3auMOJIEHCTBHS
ujel u HaKkToB B HAYYHOM TTO3HAHUHU. METO/Ibl U3yUeHHUsI KIETKH.

Knerka xak 1enoctHas »kuBas cuctema. OOmMe NpuU3HAKKA KIETOK:
3aMKHYyTasi HapykHas memOpana, moiekyisl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M MpokapuoTudeckas. (OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, MKXUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAs CTEHKA, MIIMKOKAIUKC, UX
dbyakauu. [Tnazmarudeckas memOpaHa, e€ cBoiicTBa U pynkuun. [luTormiazma u eé
opranousl. OnmHoMemOpanHble opraHounbl kietku: JDIIC, ammapat Iombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpraHOMAbBI KJIETKU: MUTOXOHAPUM, IUIACTHUBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTuA. Buael mractua. HememOpaHHBIC
OpraHOWbl KJIETKU: PHUOOCOMBI, KJIETOUHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynstopHbiii eHTp kiaeTku. CTpoeHue siapa: saepHas 00o0JouKa,
KapuoIljla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llInennen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeeneHue XMuMUYECKUX 3JIEMEHTOB B )KUBOW MTPUPOJIEY.

Tabmuubl u cxembl: «llepuoguueckass Tabnuia XUMHYECKUX SJIEMEHTOBY,
«CTtpoeHne MOIEKyJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHnEe MOJICKYIIbI OENIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne moaekybl
AT®Dy», «CtpoeHHe 3yKApUOTHYECKON KIETKH», «CTPOEHHE KUBOTHOU KIIETKH,



«CTpoeHuEe pacTUTENbHON KIETKH», «CTpOoeHHE NPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, OOOpYyJOBaHUE IJsi MPOBEICHUS
HaOJIIOJICHUM, WM3MEpPEHUM, SKCIEPUMEHTOB, MHUKpOMNpenapaThl pPacTUTEIbHBIX,
YKUBOTHBIX M OAKTEpPUATIbHBIX KIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnast pabora No 1. «/3ydyeHue KaTaIUTHUECKONW aKTHUBHOCTHU
¢dbepMeHTOB (Ha MpUMEpe aMIJIa3bl WIIM KaTajlasbl)y.

JlaGopatopHast pabora Ne 2. «J3ydyenuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUU IMOJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOMpenapaTax U HUX
OMHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojb 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPTUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbId. Ponb GpepmenToB
B 0OOMEHE BEIIeCTB U NMPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TeMHOBasg ¢a3pl (oTocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI KU3HU
Ha 3emuie. BrniusiHue ycnoBuit cpeibl Ha (POTOCHHTE3 U CHIOCOOBI MOBBIIICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIoNue OakTepuu. 3HAUCHHE XEeMOCHHTE3a ISl
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTKe. PaclierieHue BEIIeCTB, BbIICICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl HJHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxxenue m ero Buabpl. KHCIOpOOHOE OKHMCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOe dbochopunupoBanue. O¢ddexTuBHOCTD
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanms reHeTwdeckoil mHMOpManu B KiIeTKe. [ '€HETMYECKHH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Ortambl TpaHcasaiuu. KommpoBanume amuHOKUCHOT. Pome pumbocom B
OouocuHTe3e Oenka.

HekneTtounsie ¢popmbl xu3HU — BUpYyChl. cTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bone3snu pacteHuii, XKUBOTHBIX U YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummyHonedpuuuta venoseka (BUY) — Bo3zoyaurens CIIN/a.
OOpaTtHast ~ TpaHCKpunius, peBepTaza u  uHTerpaza. lIpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JI€BaHUM.



JdeMoHcTpanum:

IToptpersl: H. K. Konbuos, /I. . UBanosckuii, K. A. Tumunpsses.

Tabmuipl u cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSIY,
«OHepreTuyeckud oomen», «Xmnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«CTpoeHue 1 (pyHKIIMOHMpPOBaHUE reHa», «Cunre3 Oenka», «['eHeTuuecKuit Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukn Bupyca CIIN/]a,
O6aktepuodaray, «Permmukamus JJHK».

Oo6opynoBanue: monenu-anmnkauuun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

KinerouHbIii 1UKA, WM KU3HEHHBIM 1MKA KieTku. WHTepdaza u MuTos.
[Ipoueccol, nmpotekatomue B uHTEepdasze. Pemnukamus — peakuus MaTpUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[lutonornuyeckue OCHOBBI PAa3MHOKEHHMSI W  WHIWBUAYAJIBHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenue kinerkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bUOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

dopMbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buabl Gecronoro
Pa3sMHOXKEHMS: JICJICHUE HAJBOE, II0YKOBAaHMWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KIIOHHMPOBAHUE
OpPraHu3MOB, €r0 3HaA4EHUE JUIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Craguu Mmeiioza. Ilpoiecchl, mpoucxoisiiue Ha CTaausxX Meio3a.
[ToBenenne xpomocom B wMmenosze. KpoccuHroep. buonornyeckuii CMbICT H
3HA4YECHUE MEH03a.

['amerorenes — mpouecc 00pa3oBaHUsl MOJOBBIX KIETOK Y JKHUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKH M SUYHUKU. OOpazoBaHUE U Pa3BUTHE MOJOBBIX
KIIETOK — TaMeT (CIepMaTo30MJ, SIMIEKIETKAa) — CHEPMAaTOr€HE3 U OBOICHES3.
OCOOEHHOCTH CTpPOEHMsI SULEKIETOK M CHepMaTo30uI0B. OII0I0TBOPEHHUE.
[TapTrenorenes.

NuauBuayanbHoe pasBuTHe (OHTOT€HE3). OMOPHOHAIBHOE pa3BUTHE
(omOpuorenes). JTtanbl YMOPHUOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KHBOTHBIX:
ApoOiieHne, racTpyisauus, opraHoreHes. lloctamOpuoHanbHOe pa3zBuTHE. THUIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HEmpsAMoe (JIuYuHOuYHOE). Bnusnue
Cpellbl Ha PAa3BUTUE OPraHU3MOB, (PAKTOPBI, COCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOICTBA.

Poct u pasButme pacrenuii. OHTOr€HE3 LBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHM, CTAIUH PAa3BUTHS.



JdeMoHcTpanum:

Tabmuupl u cxembl: «@DPOpMBI Pa3MHOXKEHUS OpPraHu3MoB», «JlBoitHOE
OIUIOIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kinetku Oaxtepuil», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menio3», «IIpsmoe n HenpsAMoe pa3BUTHE», «l 'amMeToreHes3 y MICKONMUTAIOMIUX U
yesoBeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOII, MHKPOIPENApPAThI «CnepmarTo30uasl
MJIEKOIIATAOUIErO», «SIHIeKneTka MieKkonurarmero», «Kapruoknues B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJENb-alIiuKauus «JleieHne KIETKW», MOJENb
JHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

JlaGoparopnast pabora Ne 3. «HaGmromenwe MuTO3a B KIJIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHast pa6ora Ne 4. «lM3yueHue CTpOEHHUs TOJOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3apaun revetuku. Mcropus passutus renetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAaHOBJIEHWU TEHETHKHU. BKiag poccHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TEeHETUKH (THOPUI0JIOTHYECKU,
UUTOTC€HETUYECKUAM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATHS. ['eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHneneMm.
MoHorubpuHoe CKpelMBaHue. 3aKOH €IWHO-00pa3usi TUOPHUIOB TEPBOTO
nokosnieHus. IlpaBuino nOMHHMpOBaHUA. 3aKOH pPAcHICIUIEHUS IPU3HAKOB.
I'unioresa yucrotel ramer. [1oy1HOE U HEMOJIHOE TOMUHUPOBAHMUE.

JuruOpuaHoe  CKpenMBaHWE. 3aKOH  HE3aBUCMMOTO  HACJIEeIOBaHUS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHUS.
AHanmsupyroniee ckpemnBanue. Mcnonp30BaHne aHATU3UPYIOMIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuenieHHoe  HacienoBaHnue mnpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3yJIbTaTe
KPOCCHHI'OBEpaA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHnEe KapThl.

I'enernka mosa. XpoMOCOMHOE OIpEneNieHUE Moja. AyTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['oMorameTHble W TreTeporaMeTHele opraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MMOJIOM.

N3menunBocTh. BHbl H3MEHYMBOCTHU: HEHACIEICTBEHHAS U HACJIEACTBCHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIUOHHONW U3MEHUYUBOCTH. BapualimoHHbIi psif ¥ BapualmoOHHAs KpHUBas.



Hopma peakunn npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U HX
HopMa peakuuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TreHOTUIIWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W TOJIOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHYUBOCTU. MyTalioHHas U3MEHYMBOCTh. Kiaccudukaius MyTaiuii: TeHHEIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa U mpu4rHbl MyTanuid. MyTtareHHnbie (hakTOphI.
3aKOH rOMOJIOTUYECKUX PSIAOB B HaclIeACTBEHHOW n3MeHunBocty H. Y. BaBuiosa.

Buesnepnast HacnIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YeJIOBEKa: F'eHCAJIOTNYEeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIIPHO-T€HE TUYECKU . CoBpeMenHoe omnpeAesIeHue TE€HOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[MI1P-ananu3a. HacnenacTBeHHble 3a00JieBaHUSI 4YEJIOBEKa: TEHHBIE OOJIC3HHU,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIC OOJIe3HHU.
Comatnueckue | TreHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOGUIAKTUKHI U JICUYCHUS TeHETHYECKHUX
Oone3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIMIIMHCKOM
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUM YeT0OBeKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. . BaBunos.

Tabmumer  u cxeMbl:  «MOHOTHOPHJIHOE  CKpElIMBaHHE U €TO0
HUTOT€HETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHUS MU €ro IUTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpeniuBaHue»,
«uTomornyeckue OCHOBBEI JTUTUOPHUTHOTO CKpELIUBAHUSY, «Meiio3y,
«B3auMoencTBUE aJJIeNbHBIX TE€HOB», «l €HeTMYeckne KapThl pPACTCHUM,
XKUBOTHBIX U YeJOBeKa», «l'eHeTHka moJia», «3aKOHOMEPHOCTH HAaCIIEIOBaHMUS,
CLUCIUIEHHOTO C moJIoM», «KapuoTumbel dYenmoBeka M KUBOTHBIX», «Buubl
U3MEHYHUBOCTHY», «MonudukannonHas U3MEHUYMBOCTH», «HacmemoBanue pesyc-
dakropa», «I'eHeTnka rpymni KpoBuy», «MyTarlmoHHAsI K3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIIMBaHUE,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W Mukpompenapar «Jlpozoduna» (HOpMa, MyTranuu
(bOpMBI KPBITHLEB U OKPACKH Tena), repOapuii «I'opox moceBHOI.

JlaGopaTopHble M MpaKkTHYecKUe padoThI:

Jlaboparopnast pabora Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEUIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTax.

JlaGopaTtopnas padota Ne 6. «M3yduenne MoaudUKaMOHHONW U3MEHYMBOCTH,
MIOCTPOEHUE BAPUALMOHHOIO PSifia U BAPUALIMOHHON KPUBOI.



Jlabopatopnast pabotra No 7. «AHanu3 MyTauuid y Apo30Quiabl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktuueckass pabora No 2. «CocrtaBieHue | aHaAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusl Kak HayKa M IPOLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKALUA.
VYuenne H. WM. BaBwioBa 0 MEHTpax MOPOUCXOKACHUS UM MHOr0oOpasus
KyJbTYpHBIX pacTeHui. LIeHTpbl MPOUCXOKIEHUS TOMAITHUX XKUBOTHBIX. CopT,
nopoJa, MTaMM.

CoBpeMeHHBIE METOJIbI CeleKIIMU. MacCOBBIN U UHIAUBUAYAIBHBIM OTOOPHI B
CENEKIMU PACTEHUM M KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpPOACTBEHHOE
ckpemuBaHue — WHOpuAMHT. Yucrtas nunus. CKpeIIMBAaHUE YHUCTHIX JIMHUH.
I'eTeposuc, wnu rubpuanas cwia. HepoacTBeHHOE CKpellluBaHUE — ayTOPUJIMHT.
Otrnanénnas rtubpuamszanus U e ycnexu. VICKycCTBEHHBIM MyTareHe3 W
MOJyYCHUE TOJUIUIONAOB. JIOCTMKEHUSI CEJNEKIMU pPACTEHUM, KUBOTHBIX U
MUKPOOPTraHU3MOB.

buoTtexHonorusi kak oTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUA. ITallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHwsix opranm3mMoB. Kierounas
uHxkeHepus. Kinertounsle KynabTypbl. MUKpPOKIOHAIBHOE PA3MHOKEHUE PACTCHUI.
KiloHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

IKOJIOTUYECKHE 5 DTUYECKHUE poOJIeMBL. I'MO - Te€HETUYECKH
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. BaunoB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumel U cxembl: Kapra «lIeHTpBI TPOUCXOXICHHS W MHOT000pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl 1oMamHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padotel akagemuka M. @. FiBaHoBay,
«lomummonausi»y, «OOBEKTBI OHMOTEXHOJOTHNY», «KIleTouHbIE KyIbTYyphl H
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISDKH IUIOA0B M KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COpTOB pacTeHui, repobapuit «CenbCKOX03IUCTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

Okckypcusi «OCHOBHBIE METOJbI W JOCTHIXKCHHS CEJICKIIMM PAcTeHHM |
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IUIEMEHH YO bepmy,
COPTOMCIIBITATENIPHBIM ~ YYacTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpaTOpUIO
arpOyHHMBEPCUTETA UM HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[Ipennochlniku BO3HUKHOBEHUS 3BOJIOLMOHHOW TEOPHUH. IBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3BOJIOLMOHHON TEOPUH HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CeugerensctBa HBONMOUMHU. [laseoHTONOrMYECKHE: TOCIEN0BATEIBHOCTD
MOSIBJICHUSI BUJIOB B MaJICOHTOJOTMYECKOM JIETONUCH, TEPEeXOJHbIe (HOPMBEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH u Giaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M pa3v4usl SMOPHOHOB pPa3HBIX BHUJIOB
NO3BOHOYHBIX. CpaBHUTEILHO-AHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHbIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCex
OpPraHu3MOB.

OpomronmonHass Teopuss Y. JlapBuHa. IIpeanochbuik BO3HUKHOBEHUS
napBUHHU3MA. JIBMKYIIME CHJIBI JBOJIIONMM BUIIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHHUE MPU OTPAaHUUYECHHOCTH PECYpPCOB, HEOMNpeaei€HHAsT W3MEHUYUBOCTb,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Boironnu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

Mukpososonus. [Tonmynsnusa kak eIMHUIA BUIA U YBOJIIOLUU.

JBuxyimue cuibl (hakTopbl) SBONIONMK BUIOB B MPHUPOAE. MyTallMOHHBIHI
npolecc U KOMOWHATHUBHAsS W3MEHUMUBOCTH. llomynsiimoHHBIE BOJIHBI U JApend
reHoB. M30as1ust U1 MUrpamnusi.

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMEI
€CTEeCTBEHHOTO 0TOOpAa.

[IprcnocoOIEeHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMopGh03bl ¥ HIHO-aIANTAIIHH.

Bun wu BugooOpazoBanme. Kputepum Buma. OcHOBHbIE  (QOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMIONUHU:  (QUICTUYECKAs, JIUBEPTreHTHA,
KOHBEpreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue oT HeclmeuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAs pagualysl.

JdeMoHCcTpanum:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, . Mromnep, A. H. Cesepios.

Tabnuiibl 1 cxembl: «Pa3BUTHE OPraHMYECKOr0 MUpa Ha 3eMiiey, «3apoabllu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OOppOBI  3a
cymiectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTCHUI»,
«MHoroo6pasue  HOpoa  JKUBOTHBIXY, «Tomynsauuny, «MyTanuoHHas



U3MEHYUBOCTEY, «ApomMopdo3b», «Waumoanantanumn», «OOIIas aereHepanus,
«/IBmkymue cuibel sBomonuny, «Kapra-cxema wMapupyra nyrtemectBus U.
HapBuHa», «bopb0a 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OPraHU3MOBY,
«['eorpadpuyeckoe BUa00OpazoBaHuE», « IKOJIOTHUECKOE BUI000PA30BaHUEY.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IJIOJIOB U CEeMsH, KOJUIeKius «[IpuMephl 3alIUTHBIX TPUCIOCOOJICHUN Yy
KUBOTHBIX», MOfelb «OCHOBHBIC HAMpPABJICHUS ASBOJIOLHMNY», 00bEMHAS MOJEIh
«CTpoeHHEe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJuekius «®DOpMbl COXPAHHOCTHU
HUCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmiukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapatel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «JIpozoduna» (Hopma, MyTtanuu (pOpMbI KPBUILEB U
OKpPACKH Tela).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnasi pa6ora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTUIECKOMY
KPUTEPUION.

JlaGopatopHas padora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHME U Pa3BUTHE KU3HU HA 3em.Ie.

JloHay4dHblE MPENCTABICHUS O 3apOXKICHUU >KU3HH. HaydyHble TUIIOTE3BI
BO3HMKHOBEHHUSI JKU3HM Ha 3emiie: abWoreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIOIUSI. AOUOTEHHBIA CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMUUECKOH 3BOooIMU. HadanbHble 3Tamnbl
ouonorndeckoit sBoronuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie mo spam U nepuonaM. Kartapxei. Apxeiickas u
nmporepo3oiickass dpel. llameosoiickas spa U €€ mepuoabl: KEeMOPUICKUM,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo30iickass 3pa ®W €€ [NepuoAbl: NAJCOr€HOBBIM, HEOrCHOBBIM,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tallbl
ABOJIOLIMM PACTUTEIBHOTO M KMBOTHOrO Mupa. ApomMopdo3bl y pacTeHUW U
XKUBOTHBIX. [l0siBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpA Kak OTpaxeHue >3BOMOLUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJIOTUS KaK HayKa. Pa3BuTue npenctaBieHui o
MMPOUCXOXKAECHUHN 4YeJOoBeKa. Meroapl u3ydyeHus aHTponoreHeza. (Cxonactsa u
pa3In4us 4EI0BEKA U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETOBEKA.



JBuwxymume  cuibl  ((pakTopbl)  AHTPOIOIEHE3a. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HHU,
W3TOTOBJICHUE OPYJIUM TPY/Aa, MBIILJICHUE, PEYb.

OCHOBHBIE CTaUU M BETBU SBOJIIOLMU YEJIOBEKA: aBCTPATONUTEKH, YeaoBek
ymenbi, Yenosek npamoxomdamui, Yenosek HeanaepTranbCckud, Yemosek
pasyMHblii. Haxogku HCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHUS, 00JIacTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeyeckue pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  YepTbl  NPUCHOCOOJEHHOCTH  MpEACTaBUTENECH
YeJIOBEYECKUX pac K YCIOBMSIM CYUIECTBOBaHHUA. EJAMHCTBO yenoBeuecKux pac.
Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabmumel u cxembl: «Bo3HukHoBeHne CONMHEYHOM cuUCTeMBbIy, «Pa3Buthe
opranudeckoro wmupay», «PacrturenpHas kietka», <«OKuBOTHasg  KieTKay,
«IIpokapuotnueckas kietrka», «CoBpeMeHHas CHUCTEMa OPraHHMYEeCKOro MHUpay,
«CpaBHEHUE AaHATOMUYECKUX 4YEPT CTPOCHHS 4YEJIOBEKa U UETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MAJICOHTOJOTMYECKMX  HAXOJOK  MPEJIKOB
COBPEMEHHOI'0 4eNloBeKay», «/[peBHeilmne moanm», «peBHue mroam», «llepsbie
COBPEMEHHBIE JTI0N», «HenoBeueckre paco».

O6GopynoBanue:  Mymspku  «lIpoucxoxaeHne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblia, KPOMAHBOHIIA), CJICTIKU WIH
M300paKEeHUsT KaMEHHBIX OpYAHM TMEepBOOBITHOIO 4YelOBeKa (KaMHHU-YOMIEPHI,
pyouna, ckpebna), TreoxpoHoOJOrHyYeckas TaOnuIa, KOJUIeKIusa «DopMbl
COXPaHHOCTU MCKOMAEMBbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NpakTH4YecKHe padoThI:

[Ipaktrueckast padora Ne 1. «M3ydyeHne McKOMaeMbIX OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIUIX).

DKCKypcusi «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbBIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsl U OKpYysKawiuas cpeaa.

DKOJIOrUsl KaK HayKa. 3aJa4yd U pa3/ieibl 3KOJIOTruU. MeTOo bl 3KOJIOTrMYEeCKUX
HCCJIEI0BAaHUM. DKOJOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOPTraHU3MEHHAsI.

Okonorunyeckue (akropel. Kiaccupukanus ->SKOJOrMUECKUX (PAKTOPOB:
abuoTnyeckrue, OMOTUYECKHME U AaHTpOINOreHHble. JleHcTBHE HKOIOTMYECKUX
(haKTOpPOB HAa OPTraHU3MBI.



Abuotnueckune (akTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DPOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JEWCTBHIO  aOMOTHYECKHX  (DAaKTOPOB.
buonornueckue puTMsI.

buornueckue (baKTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYpEHIUS, XUIIHUYECTBO, cuMOMo03 u ero ¢opmsl. Ilapasurusm, koonepanus,
MyTyajJu3M, KOMMEHCaJu3M (KBapTUPAHCTBO, HaXJI€OHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HauyeHue OUOTHYECKUX B3aUMOJEHCTBUN [JIsl CYILECTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTeln
NOMYJSIUU: YUCIEHHOCTb, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. /J{lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Moptpetri: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranuzMoBy», «®Portonepuonuzm», «llomymsuun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU NOMYJISUU HHOY30puu-Tyhenbkny, «[lumiessie nemnm.

JlaGopaTopHble M MpaKTHYeCKUe padoThI:

Jlaboparopnas padora Ne 3. «Mopdomoruyeckne 0COOEHHOCTH pacTCHUHN U3
Pa3HbIX MECT OOUTAHUSI.

JlaGopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KoJeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTeHUN».

Tema 4. Coo01recTBa 1 YK0JI0rHYeCKHE CHCTEMBI.

Coo06miecTBO opranu3MoB — OworeHo3. CTpyKTypbl OHWOIIEHO3a: BHI0Bas,
IpPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBS3M B
OuoIeHose.

Okonoruyeckue cuctembl (dkocuctemsbl). [loHsitue 00 »sKocucreMe u
ouoreoneHoze. DOyHKIMOHAJIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOJYIECHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEHIECTB U NOTOK SHEPTHUHU B IKOCUCTEME.
Tpoduueckue (muiieBble) YpOBHU d3KOocHCTeMbl. [lumieBble 1Henu © CETH.
OcCHOBHBIE TIOKa3aTeNU OHKOCHCTEMBI: OHOMacca, MPOAYKIHUSA. IKOJOTHYECKHE
nUpamMuabl: MPOAYKLUHH, YHCIEHHOCTH, Ouomaccbl. CBOICTBA 3KOCHCTEM:
YCTOWYUBOCTB, CAMOpEryJsiuus, pa3Butue. CyKieccusl.

[IpupoaHble S5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO
WM [IAPOKOJMCTBEHHOIO JIECa.

AHTpPONIOTEHHBIE ~ HKOCHCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akrop ycTounBocTH »3KocucteM. CoxpaHeHue
OMOJIOTHUYECKOT0 pa3HO0Opasus Ha 3emiie.



Vuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpPYyKTypa
ouocdepnl. JKupoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
ro0anbHOM 3KOCUCTEMBI. J[MHamuyeckoe paBHOBecHe W oOpaTHas CBS3b B
o6uocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXMMHUUECKHE IUKJIIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBO B 6nochepe 3emiin. AHTPOTIOTEHHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHUE MIPUPOJIBI u YeJI0BEUECTRA. CoxpaHenue
Omopa3zHoo0pa3usi Kak OCHOBA yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBieHUsT TNPUPOAHBIMM peCcypcaMH UM UX HCHOJb30BaHue. JloCTrkeHus
OMOJIOTMH U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunpl u cxembl: «llumesbie 1enu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponusie coobmiectBay, «llemu mnuTaHus», «IKOJOTHUECKAs MHUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMA
XBOMHOrO  Jjeca», «buonenos Bomoéma», «ArporeHo3», «lIpumepHsbie
aHTPONOTEHHBIE  BO3JCUCTBUS Ha mpupoay», «Baxkheillnne HCTOYHUKH
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BakHeiIIas cocTaBistonias
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapHukoBsiil a3ddexT», «DakTopshl
pPaMOaKTHUBHOTO 3arpsasHeHust Ouocdepb», «OOmas cTpykrypa Ouocheps,
«Pacnpoctpanenune xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 0uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6GopynoBaHue: MoJeIb-almmuInKanus «Tunuunaeie OMOILIEHO3BI», TepOapuid
«PactuTtenpHbIe COOOIIECTBAY, KOJUICKIINU «brorieHo3y, «BpeauTenu BaxkHEHIITNX
CEIbCKOXO3IMCTBEHHBIX ~KYJIbTYp», TepOapuu MW KOJJICKIIUA pPACTCHUH W
KUBOTHBIX, NPUHAJICKAIINE K Pa3HbIM SKOJOTMUYECKHUM TpyIIaM OJHOIO BHUIA,
Kpacnass kuura Poccuiickoii ®enepaunu, u300pa)xKeHUss OXpaHSAEMbIX BHUIOB
pacTeHUN U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNOJIOT N HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBUIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpPeOOBaHUS K pe3yJbTaTam
OCBOCHHUSI OOy4YalOlIUMHCS MpPOrpaMM  CpeaHero obmiero  oOpa3oBaHUSA:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJBTATHBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIZICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUMCKON
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOOMTPENCIICHUIO, HaJIM4he MOTHBAMM K OOy4YeHWI0  OHOJOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATUIMA Pa3BUTHUS OHUOIOTUYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIWYHUE HKOJOTHUYECKOTO TPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1IEITU U CTPOUTH KU3HEHHBIE TITaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IMpeameTra «bhosiorus» JOCTUraroTCs B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITCIBPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWIAMH U HOpMaMU
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIieccaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBaXXCHUS K 3aKOHY W MPABOIOPSAIKY, YEJIIOBEKY TPY/Ja U CTApPIIEMY MMOKOJCHUIO,
B3aMMHOT'O0 YBa)XXCHHS, OCPEKHOTO OTHOMICHHS K KYJIbTYPHOMY HACJICAUIO U
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAlM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, PACIIMPESHHUE >XKU3HCHHOTO
ONbITa U ONbITa JACATCIBHOCTH B IPOIIECCE peau3allid OCHOBHBIX HAINPABICHHUU
BOCIIUTATEIbHOMN JIESTEIBHOCTH, B TOM YHUCJIC B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeToCcs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, YyBaXKEHUE
3aKOHA ¥ MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EITEABHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a7a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHUCTBUS JIFOJICH C pa3HBIMU YOCKJACHUSMHU, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABATEJIbHBIX M HCCIEIOBATEIILCKUX 3a]ay, YBAKHUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMPU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUICKOM IpakIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEAHIO U MAMSATHUKAM MPUPOLBI,
nocTHXeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBICHHE U
pa3BuTHEe OWOJOTMHM, TOHMMAHUS 3HAYEHUA OWOJIOTMH B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOI0 00IIECTBa;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO MOBE/ICHNUS,

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHATUA IIEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauuusiMu Hapos10B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;



IIOHUMAHUE YMOLMOHAIIBHOTO BO3JAECUCTBUS )KUBOU IIPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro Bocnutanus, GopMHPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBLHOTO 0JIArONOJIYyYHS:

NOHUMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 370POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOT0 MOBEACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEJACTBUN M HEMPHUATUS BPEIHBIX MPUBBIUCK (yMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS ),

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AKTHMBHOM JI€ATENbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUILIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJHSATH TAKYIO I€ATETbHOCTH;

UHTEpeC K paznuyHbiM cepaMm MpodecCHOHATbHON NESITeIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peanu30BBIBATH
COOCTBEHHBIE )KHU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHWUIO M CaMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU J)KU3HU,

7) KOJI0THYeCKOT0 BOCITUTAHMSA:

AKOJIOTUYECKH 1eNIecO00pa3HOe OTHOILIEHHE K MPUPOJE KaK HCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TMOCIEACTBUU IS
OKPY’KAIOIIEH CPEIBI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHMSI M YMEHHS TIpU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIb30BaHMEM  (COOJIOJICHHE  MpaBWJI  TOBEACHUS B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
IKocHUCTEM, Orochephl);



AKTUBHOE HENPUATUE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUATHBIC 3KOJOTHUECKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX ICUCTBUN U TIPEIOTBPAIIATh HX;

HAJIMYME Pa3BUTOTO SKOJOTHUECKOT'O MBIILICHHUS, YKOJIOTHUECKOU KYIbTYPHI,
OTIbITa JeSATETHHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKON NEITEILHOCTH SKOJOTHUICCKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOT'O HAa JHAJIOTE
KyJIBTYp, CHOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBCPIIICHCTBOBAHHUE S3BIKOBOM M YHTATCIIBCKOW KYJIBTYpPBl KaK CpEJICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTMM KaK HAayKH, OCO3HaHHS e€ polu B
(GbOpMHUPOBAaHUHN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIO0CTHOTO
Npe/ICTaBleHusT 00 OKpYXKAIoIIeM MHpE Kak O €JIMHCTBE MPHUPOAbI, YEJOBEKa U
oOmIecTBa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUuH MpodiieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieuyeHus: HOBOTO YPOBHS pPAa3BUTHS MEIUIMHBI, CO3/JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peliaTh PEeCcypcHbIe  MPOOJIEMBI  Pa3BUTHUS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBIIIEHUS OOIIeH KyJNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPU U3y4YE€HUU OUOJIOTUH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMWSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJIb30BaTh IMIOJTy4YaeMble 3HAHWS JUIsl aHaiu3a W
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHUS HAa OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIINXCS JAaHHBIX C TEJTbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATEIFHO HCIIONh30BaTh OWONOTHYECKUE 3HAHUS IS
pemieHus Mpo0OJIeM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOUW JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUONOrMHU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble JJI1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEeHAayUYHbIE TMOHATHS, OTpa)Karollne
LEJOCTHOCTh HAYYHOW KAapTUHBI MHpa U cHneuupuKy METOJO0B IO3HaHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHUs, SIBIEHUE, MPOILIECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHre,  HAONIOJeHUWe,  M3MEpPeHHe,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeHCTBUA (TO3HABaTENIbHbIE, KOMMYHHUKATHBHBIEC,

PETYISITUBHBIE), o0ecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COIIMAJIbHOM KOMIETEHIMH OOYyYarouuxcs, CIOCOOHOCTD
oOyuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHUS M  yHHBEpcajdbHble ydeOHBIE JEHCTBUS B
MO3HABATEJILHOM U COLIMATIBLHOM MPAKTUKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMN:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOSITEILHO  (OPMYJIIMPOBaTh W aKTyallu3UpPOBaTh  MpoOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

OompeAessaTh ILENH JeSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU UX
JIOCTHIKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TTOCTABICHHBIMHU IEISIMU;

UCITOJTH30BaTh OMOJIOTHYECKHAE IMMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUU
YKABOU IPUPOJBI;

CTPOUTh JIOTHYECKHE pacCyXACHUS (MHAYKTUBHBIC, JEIyKTHUBHBIC, IIO
aQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W TMPOTHBOPEUYHS B pacCMaTpPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXE€MHO-MO/ICIbHBIC CpelcTBa TSI MIpeCTaBICHUS
CYIIECTBEHHBIX CBA3€M W OTHOIICHHWHW B M3y4aeMbIX OHMOJIOTHMYECKUX OOBEKTax, a



TaKK€  MPOTUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOM JIEATEIbHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HHTEpIpeTalny, MpeoOpa3oBaHUIO W MPUMEHEHUIO B Y4EeOHBIX
CUTYallUiX, B TOM YKCJIE TIPU CO3[IaHUN YUY€OHBIX U COIMAIBHBIX MPOEKTOB;

(dbopMHUpOBaTh HAYUHBIN THN MBIIUICHHS, BIaJIeTh HAYYHONH TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBuUTh # (GOpMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M U aKTyalU3MpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJUTh apryMEHTHhI IS JI0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CUTYAIIMsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO O0JacTu
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTH MNPOOIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTePHATUBHBIE PEIICHUSI.

3) padora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CIIOBApAX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHBIX, B MHTepHeTe), aHAIM3UpPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

dbopMynHUpOBaTh 3alPOChl U MPUMEHATH PA3TUYHBIE METOJbI MPHU MOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANIBHYIO  (QopMy  MpelCTaBICHUS
Oouonornyeckoit mHpopManuu (CXeMbl, rpad)uKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
Oumosiorndeckor umHGOpPMANME: TPUMEHATh XUMHUYECKHEe, (HU3UYECKUE W
MaTeMaTHYeCKHUe 3HAKM M CUMBOJIbI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U NPEoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pACIO3HABaHUS M 3allUTBl  WHGOOpMAINH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OgiaieHUe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSAMM:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA APYTHX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaldbHBIE CpeACcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyAIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOaMH OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIIOIh30BaTh MPEUMYINECTBA KOMAHIHON M WHIUBHIYATHHOU
paboTHI MpHU pelIeHUH OMOTOrMYEeCKON MPo0OIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX JEUCTBUN C Y4YETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YleHa KOJIJIEKTUBA;



NPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHHUHW YYAaCTHHKOB, OOCYXZAaThb pEe3ylbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS JUIsl BBISBICHUS MpOOJIeM M HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEUCTBUSIX M MOCTYIKAaxX MO OTHOIIEHHUIO K KHUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYILECTBIIITh NO3HABATEIBHYIO JEATEIBHOCTD, BBISBIISTH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO IIMPOKON SPYIUIIHHA B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQ/JICTh  HABBIKAMU  IO3HABATEIHHOW  PEQIIEKCHU  KaK  OCO3HAHHS
COBEpIIAEMBbIX JCHUCTBUA M MBICIHUTENbHBIX MPOLECCOB, WX pE3yJbTaTOB U
OCHOBaHUM, MCIOJIb30BATh MPUEMBI peIeKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKECHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTMX @PU aHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crieliupudecKkue s yaeoHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBUN MO OCBOCHUIO, HHTEPIIPETAINU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JCATEIBLHOCTH IO TOJYYCHHUIO HOBOT'O 3HAHHS W
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyalUsAX, a TakKe B peabHbIX
KU3HCHHBIX CUTYyallUsAX, CBS3aHHBIX C Ouonorueil. B mporpamme mnpenaMeTHBIC
PE3yNbTATHI PEICTABICHBI IO T0/1aM 00yYEHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTMH B CUCTEME HAyYHOI'O
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAYYHOIO MHUPOBO33PEHHUSA, O BKIAE POCCHICKUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH YE€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB W TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonm3M (0OOMEH BEHIECTB U MpEBpaIlCHHE
SHEPIruM), TOMEOCTa3 (CaMOpEryJislus), YPOBHEBASI OPraHU3aLNsl KUBBIX CHCTEM,
CaMOBOCIIpOU3BeAeHUE (PENPOIYKIIHS ), HACTIEICTBEHHOCTh, '3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OWOJOTHYECKHE Teopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 meHTpax MHOT0OOpa3us H
MPOUCXOXKIEHUS KyIbTypHbIX pacTeHuid H. M. BaBuiioBa), onpenenarb rpaHUIbI
WX OIPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIAJETh METOJaMHU HAYYHOI'O MO3HAHUS B OMOJIOTUM: HAOIIO/ICHUE U
OMHUCAHUE KUBBIX CHUCTEM, IMPOILIECCOB M SIBIICHUM, OpraHu3alusl U MPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBACHEHUE MOJIYUYEHHBIX



PE3YJIBTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMEHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: 0OMEHAa BEIECTB W IMPEBpalleHUs] PHEPruu B KieTKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO PAa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMOJTYYCHHBIC 3HAHUS IS OOBSICHCHHS OMOJOTHYECKHUX
NIPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEeJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/0POBbS U 30POBbS
OKPY’KAIOIIUX JI0JIeH, COOIO/ICHHSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPHUPOJHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH WCIOIb30BAHMS JTOCTHKCHUM
COBpPEMEHHOM Oouosioruu u OMOTEXHOJIOTMH IS PAIMOHAJILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
IUTUOPUAHOE CKpEIIMBaHUE, CLEIJIEHHOE HACIeOBaHUE, COCTABIISTh CXEMBI
MOHOTHOPUTHOTO CKpEIMBaHMs JIA Tpe/CKa3aHus HAClIeOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE W MPAKTHYECKHE padoOThl, COOJIOAATH
paBuia Ipu padbore ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHUS, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIU, HAyYHO-TIOMY IS pHbIC
MaTepHalbl), ITUYECKHWE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHUS,
00001mast OMoNOrNYecKyt0 UH(POpPMAIIUI0O U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
K1acce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHWN O MECTE U PO OMOJOTHUU B CUCTEME HAYIHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHOW ECTECTBEHHO-
HAyYHOW KApTHHBI MHUpPAa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJAEC POCCUUCKHX H
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWMONOTHH, (DPYHKIHMOHAIBLHOU
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS KU3HCHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJCPKaHWE OMOJOTHUYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNSI, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHUecKue (HaKTophI,



DKOCHUCTEMA, TMPOJYIEHThI, KOHCYMEHTBHI, PEAYLEHThl, LEeNH MNUTaHUsi,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJOTMYECKUE TEOpuu (PBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHMYECKas TEOpHs DBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrsa K. M. baspa, uepenoBaHus riaBHBIX HampaBlIE€HUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTPENIENATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHWE KUBBIX CHUCTEM, IMPOIIECCOB W SIBIICHUM, OpraHu3alus W TPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTU MEXJIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TOJYUYEHHBIX
pPEe3yIabTAaTOB, UCIIOIL30BAHHBIX HAYYHBIX TMOHSATHUN, TEOPUH U 3aKOHOB, YMEHUE
JienaTh BEIBOJBI HA OCHOBAHUU TTOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJICTATh CYIIECTBEHHBIC TPHU3HAKKH CTPOCHHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U JIKOCUCTEM, OCOOCHHOCTHM TIPOILECCOB: HACJEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHMs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JEUCTBUS HKOJOTHYECKUX (DAKTOPOB Ha OpPraHU3MBbI, MEepeHoca
BEIIECTB M IIOTOKA JHEPrUM B DKOCUCTEMAX, AHTPOIOTE€HHBIX H3MEHEHUU B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

YMEHHE TPUMEHSITH MOJTYYEHHBbIE 3HAHUS UIsI OOBSICHEHHUS OHOJOTUYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIICHUN B IMOBCEIHECBHOMU
KU3HA C 1EJIpI0 oOecrieueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JIIOCH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
MPUPOJIHON cpefie, NMOHMMAaHHE HEOOXOAMMOCTH HCIOJIB30BAHUS JOCTHXKEHUMN
COBPEMEHHON OMOJIOTUU ISl PAllMOHAIBHOTO MPUPOI0IIOIb30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OUOJOTHYECKUE 3a]]a4H, COCTABIATH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH MUTaHUs );

YMEHHE BBITIOJNHATH JA0OpPATOPHBIE W TPAKTUYECKHE PadOTHI, COONIONATH
mpaBwiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHHUBATh W HWHTEPHPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CPEICTBA MACCOBOM MH(pOpPMAIIUU, HAYIHO-TIOMYIISIPHBIC
MaTepuaigbl),  pacCMaTpuBaTh  TJIOOAJbHBIE  JIKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHUE CO37]aBaTh COOCTBEHHBbICE IHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011as OMONOrMYECKyt0 UH(POPMAIIMIO U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
UCIIOIb30BaTh MOHSATUMHBIN anmapaTt OMOJIOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

KoaunuyecTBo yacoB

KonTtpoibHbie
Bcero
padoThbI

IIpakTHYeckue
padoThbI

JyekTpoHHbIe (HU(POBLIE)
o0pa3oBaTe/ibHbIE Pecypchl

buonorus kak Hayka

0.5

bubmmoreka [{OK
https://m.edsoo.ru/7f41c292

JKuBBIe cCTEMBI 1 HX opraHusanunsa

bubmmoreka [IOK
https://m.edsoo.ru/7f41c292

XUMUYECKUH COCTaB M CTPOCHUE KIIETKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292,
https://resh.edu.ru/subject/4/,
https://school.infourok.ru/video-
lessons?predmet,
https://edu.skysmart.ru/

}KI/I3H6I[65[TCJ'IBHOCTI) KJIICTKHU

bu6mmoreka [IOK
https://m.edso00.ru/7f41¢292,
https://resh.edu.ru/subject/4/,
https://school.infourok.ru/video-
lessons?predmet,
https://edu.skysmart.ru/

PaszmHokeHUE 1 HHAUBUAYAJIbHOC
Pa3sBUTUC OPraHNU3MOB

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292,
https://resh.edu.ru/subject/4/,
https://school.infourok.ru/video-
lessons?predmet,
https://edu.skysmart.ru/

HacneacTBeHHOCTh M H3MEHUYMBOCTD
OpraHnu3MoOB

1.5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292,



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/4/
https://school.infourok.ru/video-lessons?predmet
https://school.infourok.ru/video-lessons?predmet
https://edu.skysmart.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/4/
https://school.infourok.ru/video-lessons?predmet
https://school.infourok.ru/video-lessons?predmet
https://edu.skysmart.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/4/
https://school.infourok.ru/video-lessons?predmet
https://school.infourok.ru/video-lessons?predmet
https://edu.skysmart.ru/
https://m.edsoo.ru/7f41c292

https://resh.edu.ru/subject/4/,
https://school.infourok.ru/video-
lessons?predmet,
https://edu.skysmart.ru/

Cenekuust opranu3mMoB. OCHOBBI

bubmmoreka [{OK
https://m.edsoo.ru/7f41¢c292,
https://resh.edu.ru/subject/4/,

OMOTEXHOJIOTUH 3 https://school.infourok.ru/video-
lessons?predmet,
https://edu.skysmart.ru/

PesepBHOE Bpems 1 bubmorexa [TOK
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://resh.edu.ru/subject/4/
https://school.infourok.ru/video-lessons?predmet
https://school.infourok.ru/video-lessons?predmet
https://edu.skysmart.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/4/
https://school.infourok.ru/video-lessons?predmet
https://school.infourok.ru/video-lessons?predmet
https://edu.skysmart.ru/
https://m.edsoo.ru/7f41c292

11 KVIACC

Ne i/t

HaumeHnoBanue pa3esioB U TeM
NPOrpaMMmblI

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

duexkTponHble (Hu(poBbIE)
o0pa3oBaTe/bHbIE Pecypchl

DBOJIOMMOHHASA OUOJIOTHS

bubmmoreka [{OK
https.//m.edsoo.ru/7f41cc74,
https://resh.edu.ru/subject/4/,
https://school.infourok.ru/video-
lessons?predmet

BO3HI/IKHOB€HI/I€ )41 paSBI/ITI/Ie JKU3HHU Ha
3emite

0.5

bu6moreka [IOK
https://m.edsoo.ru/7f41cc74,
https://resh.edu.ru/subject/4/,
https://school.infourok.ru/video-
lessons?predmet,
https://edu.skysmart.ru/

OpranusMsl 1 OKpyXkarolas cpeia

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74,
https://resh.edu.ru/subject/4/,
https://school.infourok.ru/video-
lessons?predmet,
https://edu.skysmart.ru/

COO6HleCTBa 1 3KOJIOT'MYCCKHUEC CUCTEMBI

bubnuoreka [JOK
https://m.edsoo.ru/7f41cc74,
https://resh.edu.ru/subject/4/,
https://school.infourok.ru/video-
lessons?predmet,
https://edu.skysmart.ru/

PesepBHOE Bpems

bu6nmoreka [JOK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34

2.5



https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/4/
https://school.infourok.ru/video-lessons?predmet
https://school.infourok.ru/video-lessons?predmet
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/4/
https://school.infourok.ru/video-lessons?predmet
https://school.infourok.ru/video-lessons?predmet
https://edu.skysmart.ru/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/4/
https://school.infourok.ru/video-lessons?predmet
https://school.infourok.ru/video-lessons?predmet
https://edu.skysmart.ru/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/4/
https://school.infourok.ru/video-lessons?predmet
https://school.infourok.ru/video-lessons?predmet
https://edu.skysmart.ru/
https://m.edsoo.ru/7f41cc74

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

[Taceunuk B.B., Kamenckuit A.A., PyomnioB A.M., buonorus 10 xiacc
(6a3oBblii ypoBeHb), [Ipocsemenue, 2024
Cuornazos B.U., Aradponosa N.b., 3axaposa E.T. buonorus. O6mias

o6uonorus 11 knacc (6a3oBblil ypoBeHs), poda, 2021

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bubmmorexa IIOK https://m.edsoo.ru/, https://resh.edu.ru/subject/4/,

https://school.infourok.ru/video-lessons?predmet, https://edu.skysmart.ru/



		2024-08-30T13:28:48+0400
	00c58efb2a7cea2f2a
	Кочанова Н.А.




