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INOACHUTEJIbBHASA 3AIIMCKA

[lpu paspaboTke mporpamMmbl MO OHOJIOTMH TEOPETUYECKYI0 OCHOBY JUIS
OTpeNIeTICHHsI TOAX0J0B K (OPMHUPOBAHUIO COJIEPXKAHUS Y4eOHOro mpeaMera
«buonorus»  cocraBwiM:  KOHIeENTyaldbHble moJjoxkeHus DOIrOC COO o
B3aMMOOOYCJIOBIIGHHOCTH  LIEJI€H, COJEpKaHus, pe3yJbTaToB OOy4YeHus W
TpeOOBaHUIl K YPOBHIO MOJTOTOBKU BBITYCKHUKOB, MOJIOKEHHUS 00 OOILIUX HENAX U
NPUHITUIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIIHETO
obmiero oOpasoBanus B Poccuiickoit ®emepanuu, a TakkKe IMOJOXKEHUS O
cnenuduke OMoaoruu, e€ 3HAUCHUU B MO3HAHUU >KUBOUW MPHUPOJBI U 00ecred eHun
CYIIECTBOBAaHUS 4YesoBeueckoro obOmiectBa. CoOrnacHO Ha3BaHHBIM TIOJIOKCHHSIM,
omnpeieNieHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBI [0 OMOJIOTUU U €€ CTPYKTYypa.

[lporpamma 1o Ouonoruu [Oaé€T NPEACTaBICHUE O LeIIX, 00 oOuei
cTpareruu OOy4YeHHUs, BOCIUTAHHSA M Pa3BUTHS OOYYArOMIMXCS CpeACTBAMHU
yueOHOTO TmpenMera «buonorusi», omnpenenser 00s3aTENLHOE TPEAMETHOE
COJIep’)KaHue, €ro CTPYKTypy, pacmpenelieHue 1o pasfenaMm U TeMawm,
PEKOMEHIYEMYIO TIOCIIEA0BATEIbHOCTh M3YyUEHHUsI Y4eOHOTO MaTepuaia ¢ y4EToM
MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTENHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEW 00yJaromuxcsl.

B mporpamme 1o OuWoNOTMM TakXKe YYUTBHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMbIM  JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pe3yjbTaraM
oOyuyeHnss B  (QOpPMHUpPOBAaHMH OCHOBHBIX BHJOB  Yy4e€OHO-TIO3HABATEILHOU
NEeSTeIbHOCTH/y4eOHbIX JEUCTBUM OO0ydYaloImMXCs MO OCBOCHHUIO COAEP KAHUS
OMOJIOTHUECKOTO 00pa30BaHMS.

B nmporpamme mo Ouosorun (10-11 xmaccel, 6a30BbIil YPOBEHB) peali30BaH
OPUHIMIT TIPEEMCTBEHHOCTH B U3YyUYE€HUUM OWOJIOTUM, Oyarojnaps 4emMy B Hel
NpOCMAaTPUBACTCSl  HANPAaBJIIEHHOCTh HA  pPa3BUTUE 3HAHWUW, CBA3AHHBIX C
dbopmupoBaHEM €CTECTBEHHO-HAyYHOTO MUPOBO33PEHHUSI, IICHHOCTHBIX
OpHUEHTALUN JTUYHOCTH, HKOJOTUUECKOTO MBIIJICHHS, IPEACTABICHUNA O 3J0POBOM
oOpaze XM3HUM M OepexHbIM OTHOUIEHHMEM K OKpYXalolled NpUpOAHOUN cpere.
[losToMy Hapsimy ¢ W3ydeHHUEM OOIIEOMOJIOTHUECKUX TEOPUM, a TaKKe 3HAHUU O
CTPOCHHUHU JKMBBIX CUCTEM PAa3HOTO paHTa M CYINTHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX TMPOLIECCOB B MPOrpaMme Mo OHOJOTHU YAENECHO BHHUMAHHUE HCIOJIb30BaHUIO
MOJTy4Y€HHBIX 3HAHWIA B MOBCEIHEBHOM >KU3HU JJIsI PEUICHUs] MPUKIATHBIX 33]1a4, B
TOM 4YHCJe: TPO(MIAKTUKKA HACIEACTBEHHBIX 3a00JIEBAaHUI YEIOBEKa, MEIUKO-
T€HETHYECKOTO KOHCYJIbTUPOBAHHS, o0ocHOBaHUS HKOJIOTHYECKU
1eJIeCO0Opa3HOTO TOBEACHUSI B OKPYXKAWOIIEH MPUPOJHONW Cpeie, aHaliu3a
BIIUSIHUSL XO3SICTBEHHOMW JICSITEHLHOCTH YEJOBEKA HA COCTOSIHUE MPUPOJHBIX H
UCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHWE BHHMAHHUS K MPUKIAJAHOW HANpaBIEHHOCTH
yaebHoro mpeaMera «buosorus» MpoAUKTOBAHO HEOOXOJAMMOCTBIO OOecIeyYeHUs



YCIIOBUM JJI PEIIEHUS] OJHOW M3 aKTYalbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHusi, KoTopas mpeanojaraer (GOpPMUPOBaHHE Yy  OOyYarOUIUXCS
CIIOCOOHOCTH  aJanTHUPOBAThCS K W3MEHEHHSM JIMHAMHYHO DPa3BHBAIOIIETOCS
COBPEMEHHOTO MUpa.

buonoruss Ha ypoBHE cpeaHero oOIIero oO0pa3oBaHMsS 3aHUMAET BAXKHOE
Mecto. OHa oOecneunBaeT (GOpMHUPOBAHHE Y OOYYAIOIIMXCA MPEACTABICHUN O
HAYYHOW KapTHHE MHpA, pacliupseT U 000O0IIaeT 3HAHUS O >KMBOM mpupoie, eé
OTJIMYUTENILHBIX TPU3HAKAX — YPOBHEBOM OpTraHW3alldd U DBOJIIOIMU, CO3AAET
yCIOBUSL  JUJISi:  TIO3HAHUSI  3aKOHOB  JKMBOM  mpupojabl, GOpMUPOBAHUS
(YHKIIMOHATBHOM TPAMOTHOCTH, HAaBBIKOB 3JI0pOBOro u 0Oe3omacHoro ooOpasza
KU3HHU, SKOJIOTMYECKOTO MBIILIEHUS, [IEHHOCTHOTO OTHOIIEHUS! K JKUBOU MpUpOe
U YEJIOBEKY.

bonpiioe 3HaueHre OUOIOTHS UMEET TakXKe JJI PEIICHUS] BOCIIUTATEIBHBIX U
pa3BHUBAIOIIUX  3aJa4  CpeaHero  olOmiero  oOpa3oBaHHs,  COLMAIM3AINN
obOyuaromuxcs. M3yuenue Ouosioruu obecrneuyrBaeT YCIOBUS s (GOpPMUPOBAHUS
UHTEJUIEKTYalbHbIX, = KOMMYHHUKALIMOHHBIX WM  WMH(OPMALIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYyJIbTYpbl, CHOCOOCTBYET HHTErpaluy OHOJIOTMYECKMX 3HAHWHA C
NPEICTABICHUSIMU U3 JIPYTUX Y4EOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKU, XUMUU
u reorpaduu. HazpaHHbIE MOJOXKEHHUS O TMpeJHA3HAYEHUH Y4eOHOro mpeaMeTa
«buonorus» CcOCTaBWIM OCHOBY Ui OIpEJENeHUss TMOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHIO €r0 COJIEpXKaHUsl, MPEACTABICHHOTO B MporpaMMe MO
OuoJsoTHN.

Ot6op conmepkanusi ydueOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C TO3UIUU KyJIbTypOCOOOPA3HOTO TMOJX0/a, B COOTBETCTBUU C
KOTOPBIM OOydYaromuecss JOJDKHbI OCBOWTH 3HAHUSI M YMEHHS, 3HAYUMBIE JIst
dbopMupoBaHus 0O0HIEH KyJIbTYphl, OMNPEAEISIIONME aJeKBaTHOE TOBEACHHE
YyeJoBeKa B OKPYXKAIOIIEW MPUPOIHON cpelie, BOCTpEOOBaHHBIE B TMOBCEIHEBHOM
KU3HU U TPAKTUYECKOM nesTenbHOCTH. Oco0oe MecTo B ITOM cHUCTeMe 3HAaHUMN
3aHUMAIOT JJIEMEHTHI COJIEPIKaHMsI, KOTOPBIC CIIy>KaT OCHOBOM Jiisi (hOPMUPOBAHUS
IIPEACTABJICHUNA O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHUpa |
IEHHOCTHBIX  OpPHUEHTAlUsX  JMYHOCTH,  CIHOCOOCTBYIONIMX  TyMaHM3allUH
OMOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHUE COJAEpKaHUA Yy4yeOHOrO Marepuana B MpOrpaMmme Io
OMOJIOTUM OCYIIECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTENILHBIX OCOOEHHOCTSIX KMBOUM MPUPOJBL, 0 €€ YPOBHEBOW OpraHU3alliu U
ABOJIIOLMU. B COOTBETCTBUU C 3TUM B CTPYKType ydeOHOro npeamera «buonorus»
BbIJICJICHBI CIEAYIOLINE coJepxKaTelbHble JTuHUM: «buosnorus kak Hayka. MeTossl
HAYy4yHOTO TMoO3HaHus», «Knerka kak Ouosoruueckass cucremay, «OpraHusMm Kak



Ouosornyeckas cucreMa», «CuctemMa W MHOTOOOpa3ue OPTraHUYECKOTO MHUPay,
«IBOJIIOLUS KUBOU IPUPOABDY, « IKOCUCTEMBI U MPUCYIIAE UM 3aKOHOMEPHOCTI.

Ienr w3ydenus yudeOHOTO mnpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHHEe  OOydYalIIMMHUCSI  3HAHUAMU O  CTPYKTYPHO-(DYHKIMOHAIBHOMN
OpraHu3allid  JKMBBIX CHCTEM pa3HOTO paHra ¢ NOpUOOpPETEHUE YMEHHM
UCIOJIb30BaTh 3TH 3HAHMS MJII TPAMOTHBIX JEHUCTBUM B OTHOLIEHUH OOBEKTOB
KUBOU MPUPOJBI U PELICHHS PA3IMUYHBIX KU3HEHHBIX MPOOIIEM.

JlocTkeHue 1enu u3ydeHus: ydyeOHoro mnpeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTeunBaeTCs PEIICHUEM CIEAYIOMNX 3a/1ay:

OCBOEHHE OOYYaIOIUMHCI CUCTEMbl 3HAHUA O OHOJOTUYECKUX TEOPUSX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiiaX, CIy)KallUX OCHOBOM
st GOPMUPOBAHUS TPEACTABICHUNA O €CTECTBEHHO-HAyYHOW KapTHHE MHUpPa, O
METOJaX HAyYHOTO IO3HAHUS, CTPOECHUH, MHOTOOOpPa3uu M OCOOCHHOCTSAX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpTaHU3allMH, BBIIAIOIMIMXCS OTKPBITHSIX U COBPEMEHHBIX
HCCIICIOBAHUAX B OMOJIOTHH;

dbopMupoBaHHE Yy OOYYalOLIUXCSl TO3HABATENbHBIX, WHTEIUIEKTYaJbHBIX MU
TBOPYECKUX CIIOCOOHOCTEM B Mpoliecce aHalu3a JaHHbIX O MYyTAX pPa3BUTHA B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WAEH U TMOAXOJOB K HU3YUYCHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpTaHU3AIUY;

CTaHOBJICHWE Yy oOydvaromuxcss oOmeld KyJabTypbl, (QYHKIMOHAIbHOU
rPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KaIOIIETO
MUpa >KMBOW TPHUPOJLI HAa OCHOBAaHWUHM 3HAHWM M OIBITA, IOJYYCHHBIX TIPH
U3y4eHUU OHOJIOTHH;

dbopMupoBaHue Yy OOYyYalolUXCsl YMEHHA WUTIOCTPUPOBATh 3HAYCHHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESATENbHOCTH YENOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUI U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKJIEHHOCTH B BO3MOYKHOCTH TMO3HAHUSI YEJIOBEKOM >KHBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOILICHUS K HEW, COOIOACHUS STUYECKUX
HOPM IIPU MPOBEICHUN OMOJIOTUYECKUX WCCIICIOBAHUM;

OCO3HAaHUE UEHHOCTH OWMOJOTUYECKUX 3HAHUM Ui TOBBIIIEHUS YPOBHS
AKOJIOTUYECKON KYNBTYpPHhI, AJi1 OPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

NpUMEHEHHe PUOOPETEHHBIX 3HAHUNW MU YMEHUU B MOBCEIHEBHOM JKU3HU IS
OLICHKHU TOCJEACTBHI CBOEU AEATEIBHOCTH MO OTHOIICHUIO K OKPYXKAIOILIEH Cpele,
COOCTBEHHOMY 370pOBBIO, OOOCHOBaHHWE U COOJIOJEHUE Mep MNPOPUIAKTUKH
3a00JeBaHUI.

B cucreme cpennero oo6Omiero oOpazoBanusi «buosorus», uzydaemass Ha
0a30BOM ypOBHE, SIBIISIETCA 0053aTENIbHBIM Yy4E€OHBIM MPEAMETOM, BXOMSIIUM B
coCTaB MpeaMeTHoN 001actu «EcTecTBeHHO-HayYHbIE MPEAMEThD».



Jlnst u3ydenust 6MoJioru Ha 6a30BOM YpOBHE CPEIHET0 00IIero oOpa3oBaHusI
oTBojuTcs 68 vacoB: B 10 kimacce — 34 yaca (1 gac B Hexeno), B 11 kmacce — 34
yaca (1 yac B Hezielno).



COIEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosorust Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUIECKUMH U
JIPYTMUMH €CTECTBEHHBIMM HayKaMH, (Quiiocodueit, STUKOM, SCTETUKOW W MPaBOM.
Pony Ouonorum B GOpMUPOBAHMM COBPEMEHHON HAy4YHOM KapTUHBI MHUpA.
Cucrtema OHMOJIOTUYECKUX HAYK.

Metoapl O3HAHUS KUBOW MPHUPOJIbI (HAOMIONEHHUE, SKCIIEPUMEHT, OTHMCAHUE,
u3MepeHue, Kiaccupukalus, MOJIETUpOBaHUe, CTaTUCTHYecKas o0paboTka
JAHHBIX).

JdemoHncTpaumu:

[Toptpetsr: Y. Jlapsun, I'. Menaens, H. K. Koasios, /. Yorcon u ®@. Kpuk.

Tabnumpl 1 cxeMbl: «MeToabl TTO3HAHUS KUBOU MPUPOIBDY.

JlaGopaTopHble U NpakTHYeCKUue padoThI:

[lpaktuyeckas pabota Ne 1. «Mcmosb30oBaHuE pa3IMYHBIX METOJOB IIpHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl H UX OPraHU3ANUSL.

Kusbie cucteMbl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTinyue
YKUBBIX CUCTEM OT HEOPTaHWYECKOM MPUPOJIBIL.

CpoiicTBa 6MocHCTEM M UX pa3zHOOOpa3ue. YPOBHU OpPraHU3AlNUA OMOCUCTEM:
MOJICKYJIAPHBIM,  KJIETOYHbIM, TKAHEBBIM, OPTAHU3MEHHBIN, MOIYJAIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTE€OLIEHOTUYECKHU), OUOoChEepHBI.

JdemoncTpaumu:

Tabmuipl 1 cxeMbl: «OCHOBHBIE MPHU3HAKU KU3HW», «YPOBHU OpPTraHU3AlUU
KUBOW TIPUPOJIBD».

O6opynosanue: mozaenb moJiekynsl JIHK.

Tema 3. XuMHu4eCKUH COCTAB U CTPOEHHE KJICTKH.

XUMUYECKUHA COCTaB KJIETKH. XWUMHYECKHE DJJIEMEHTBL: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHL. Bo/la 1 MUHEpabHBIE BEIIECTBA.

OyHkMKM BOABI U MHUHEpPANbHBIX BellecTB B Kkierke. [loamepskanue
OCMOTHYECKOTO OalaHca.

benku. CoctaB u cTtpoeHue O€IKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3zamenumble 1 3aMEHUMbIE aMUHOKUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl ~O€IKOBOW MOJIeKynbl (TIepBUYHAsI, BTOPUYHAS, TPETUUYHAS W
YeTBEPTUUHAs CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKIIUA OENKOB.



depmeHThl — Ouojormueckue Katanmzaropel. CtpoeHue  (¢epmeHTa:
aKTUBHBIA 1EHTp, cyOcTpartHas crenuguuHoctb. Kodepmentsl. Buramussl
Otnuuus HEpMEHTOB OT HEOPTAHUYECKUX KaTalIM3aTOPOB.

VYrneBoasl:  MOHOcaxapuabel  (DJIOKO3a, pubo3a MW Ae30Kcupud03a),
nucaxapuabl  (caxaposa, JaKTo3a) U MOJHMcaxapulbl (Kpaxmal, TJIMKOTEH,
HEeJUTI0I03a). bromornueckue QyHKIUU YIIIEBOJIOB.

Jlunuaer:  Tpurmuepuabl,  pochomunuasl, crepouabl. [ 'uapoduibHO-
runpodoOHbie  cBoicTBa. buonornyeckue ¢yukuuun smnuaoB. CpaBHeHHE
yIJIEBOJIOB, OEJKOB U JIMMHJIOB KaK UCTOYHUKOB YHEPTHUHU.

Hyxknennosele kucnotrsl: JHK w PHK. Hykmeotuaer — MOHOMEpHI
HYKJIEMHOBBIX KHUCIOT. Ctpoenue u Qyukuuu JHK. Ctpoenne u ¢dynkumun PHK.
Buaer PHK. AT®: crpoenne u GyHKITUH.

[uromorust — Hayka o Kierke. KilerouHas Teopus — npumep B3auMOIEHCTBUS
ujeil u GakToB B HAYYHOM IMO3HAHWUHU. MeTOIbl U3YUYECHUS KIETKH.

Knerka kak uenoctHas >kuBas cucreMa. OOmue NPU3HAKA —KIETOK:
3aMKHyTas HapyxkHasi MemOpana, MoJiekyibsl JIHK kak reHernueckuil ammapar,
cUcTeMa CHHTe3a Oerka.

Tunel KIETOK: »JykKapuoTHyeckas U mpokapuoTudeckas. OcobeHHOCTH
CTpOCHUS TMpOKapuoTHYecKOM kKieTku. Kierounass crenka Oakrepuit. CTpoeHHe
DYKApUOTHUYECKON KIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOW, >KMUBOTHOU W
rpUOHOM KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHas CTEHKA, MIMKOKAIUKC, WX
dbynakum. [Tnazmarnyeckas memOpana, e€ cBoiicTtBa U ¢yHKIMH. [luTommasma u eé
opranounpl. OmHomemOpanHbie opraHouabl kieTku: OIIC, ammapar I'ombmxw,
a30coMbl.  [l0JTyaBTOHOMHBIE OPraHOMIbl KJIETKU: MUTOXOHJIPUM, IUTACTHU]IBL.
[lpoucxoxaeHne MUTOXOHIpUM U TuiacTuA. Buasl miactun. HememOpanHbie
OpraHou/ibl KJIETKU: PpHOOCOMBI, KIETOUYHBIA UEHTpP, LEHTPUOJHU, PECHUUYKH,
KryTUKU. DYHKIIMA OPTaHOUAOB KIETKU. BriroueHwUs .

SAnpo — perymatopHslii neHTp kieTku. CTpoeHHe siapa: siaepHas 000JouKa,
KapuoIuia3Ma, XpOMaTuH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOpPT BELIECTB B KIIETKE.

JdemoHncTpaumu:

[loptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilierinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiaun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XMUMHYECKHUX  JJIEMEHTOB B HEXKHUBOU
npupojie», «Pacrpenenenne XUMUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEH.

Tabmuupl u cxeMmbl: «llepuoguueckass TabiMIAa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MoJIeKyINbl BOJb», «buocunres Oenkay, «CTpoeHHe MOJIEKYJIbl OenKay,
«Ctpoenue ¢epmentay, «Hyknennoseie kucnothel. JJHK», «CTpoeHHre MOJIEKYIIbI



AT®», «CTtpoeHHE SYyKapUOTUYECKON KIETKW», «CTpOEHHE MKUBOTHOW KIIETKWY,
«CTpoeHue pacTuTeNnpbHOU KIeTKu», «CTpOeHUE TMPOKAPUOTHUYECKOU KIIETKWY,
«CTpoeHue sijipa KIeTKu», «YTIeBOb, «JIunumasn.

OOGopynoBaHue: CBETOBOM MHKPOCKON, OOOpYJOBaHUE [JIsI TPOBEACHHUS
HAOJIIOJICHNH, W3MEpPEHUH, HSKCIEPUMEHTOB, MUKPOIpPENnapaTrbl pPacTUTEIbHbBIX,
KUBOTHBIX U OaKTEpHUAJIbHBIX KJIETOK.

JlaGopaTopHble 1 MpaKTUYeCKHEe PadoThI:

JlaGoparopHass pabota Ne 1. «/3yueHue KaTraJIUTUYECKOW aAKTUBHOCTU
dbepMeHTOB (Ha MpUMepe aMIJIa3bl WM KaTaiasbl).

JlaboparopHass pabota Ne 2. «M3yueHue CTpOEHUS KIETOK pPaCTEHUH,
KUBOTHBIX M OaKkTepuil MoJ MHKPOCKOIIOM Ha TFOTOBBIX MHKpPOIpenaparax M Hux
OTICAHUEY.

Tema 4. /KuzHeaesiTeJJbHOCTh KJIETKH.

OOmMeH BeliecTB, Wi MeTaboIu3M. AccUMUIISLUS (TIaCTUYECKUA OOMEH) U
JUCCUMWIISAIMS  (SHEpPTeTUYECKU OOMEH) — JBE€ CTOPOHBI E€IMHOTO Mpoliecca
Merabonm3ma. Poib 3aKOHOB COXpaHEHMsI BELIECTB M SHEPrUM B MOHUMAaHHUU
MeTadosm3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIH U reTepoTpodHbid. Posb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUH YHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas a3l (¢oTocuHTe3a. Peakuumn
dortocunTeza. DdPexkTuBHOCTL (PoTOCHHTE3a. 3HAUCHHE (DOTOCHHTE3A IS KU3HU
Ha 3emie. BrnusHue ycioBuil cpenbl Ha (POTOCHHTE3 M CHOCOOBI MOBBIIMICHHUS €T0
NPOAYKTUBHOCTHU y KYJIbTYPHBIX PACTEHUHU.

XeMOCHHTE3. XEeMOCHHTE3UPYIOIe OaKTepuu. 3HAUYCHHE XEMOCHHTE3a I
KU3HU Ha 3emIIe.

DHepreTuyeckuii oOMEH B KJeTke. PaciersieHue BEIIECTB, BBIJICICHUE U
AKKyMYJIUPDOBAaHHWE JHEPruM B KIETKE. OTalbl SHEPreTHYecKoro oOMeHa.
I'mukomuns. Bpoxxkenwe u ero Buabl. KuciopoiHoe OKHUCIEHHE, WU KIETOYHOE
JIbIXaHuE. OxkucnurensHOE dochopunupoBanue. D¢ddexTuBHOCTH
SHEPTETUUECKOTO OOMEHa.

Peakniun wmarpuuHoro cuHTe3a. ['eHermueckas wuHpopmanus u JIHK.
Peamuzanust renetmueckoi uHOpManmu B KieTKe. ['e€HeTHYeCKHii KO H €ero
cBorictBa. Tpanckpurmiuss — Marpuunelii cuaTe3 PHK. Tpancmsius — OuocuHTes
Oenka. Ortanbl Tpancasiiuuu. KoaupoBanue amuHOKHCIOT. Pons pubocom B
OuocuHTe3e Oenka.

Hexnerounsie ¢popMbl ku3Hu — BUpYChl. Uctopus otkpeiTus Bupycos (/. M.
WBanoBckuii). OcoOEHHOCTH CTPOEHUST M KU3HEHHOTO LMKJIA BHPYCOB.
bakrepuodaru. bone3nu pacTeHHil, XUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbBIC
Bupycamu. Bupyc ummynonedunmra uenoBexka (BUY) — BozOynurens CIIM[da.



OOpaTtHast ~ TpaHCKpWIIMsi,  peBeprazda ©W  uWHTErpasa. IIpodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JIeBaHUIA.

JdemoHncTpaumu:

[Hoptpersr: H. K. Konbuos, /. M. UBanosckuid, K. A. Tumupsses.

Tabmumpl U cxembl: «Tumnbsl mutanusy, «Metabom3my», «MHUTOXOHAPHUIY,
«JHepreTuueckuit ooMen», «Xioporutact», «Dortocunresyn, «Crpoenue [JHK»,
«CTtpoenue u QPyHKIIMOHUPOBaHUE TeHay, «CuHTE3 Oeikay, «['eHeTudecKui Koy,
«Bupycob», «bakrepuodarny, «CtpoeHue u >xu3HeHHbIM 1wk Bupyca CIIN/la,
0akrepuodara», «Pemmukamms JTHK».

O6GopynoBanue: Moaenu-ammukanun «Yasoenue JHK u Tpanckpunimsy,
«buocuntes 6enkay, «CTpoeHne KIeTKu», Mojensb cTpykrypsl JJTHK.

Tema S. PasMHoOKeHHe U HHIUBUAYAJbHOE Pa3BUTHE OPraHM3MOB.

KneTouHblii 1mukI, wWid >KU3HEHHBIA IWMKI KieTkn. WHTepdasza m muto3s.
[lpouecce, mpoTekaromue B uHTEep(daze. Permnmmkamuss — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoMm. XpoMOCOMHBIM HabOp — KapHOTHIL
JInminouHbINd )54 TaIuIOUIHBIN XpOMOCOMHBIE HaOOPBHI. XpoMaTuIbl.
[luronoruueckue OCHOBBI ~ PAa3MHOXKEHUS M  HMHIMBHUIYAJILHOTO  pa3BUTHUSA
OPTraHU3MOB.

Henenune xnerku — muto3. Craaum mutosa. lIpouecchel, mpoucxonsinuve Ha
Pa3HBIX CTAAUSAX MUTO3a. BHOJOTHYECKUI CMBICT MHUTO3A.

[Iporpammupyemasi TuGeb KIETKA — aronTo3.

@opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe W MmojoBoe. Buabl 6ecnoioro
Pa3MHOXKEHHA: JI€JICHHME HAJABOE, IIOYKOBAHUE OJHO- U MHOTOKJIIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTMBHOE pa3MHOeHHE. VICKycCTBEHHOE KIOHHPOBAHHE
OPTaHM3MOB, €0 3HAYECHUE IS CEJICKIIHH.

[lonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECIONOrO.

Meito3. Craguu menosa. Ilponecchl, MPOUCXOIAIIME HA CTaAusAX MeEHo3a.
[loBenenne xpomocom B Menose. KpoccuHrosep. buosiormueckuii CMbICIT H
3HAYEHHUE MEN03a.

['ametoreHe3 — mpolecc 0O0pa3oBaHMs TMOJIOBBIX KJIETOK y JKHUBOTHBIX.
[lonoBbie >xene3bl: ceMEeHHUKU W sSindHuKA. OOpa3oBaHHWE U PAa3BUTHE MOJOBBIX
KJIETOK — ramMer (CrmepMaTo30ul, SIHIEKIeTKa) — CIepMaTroreHe3 U OBOICHES.
OCOOCHHOCTH CTpPOEHUSI SIMIEKIETOK M crepMaro3ougoB. OTIUI0I0TBOPEHHE.
[TapTenorenes.

NunuBunyansHoe  pa3BuTthe  (OHTOTeHe3). OMOpHOHAIbHOE  pPa3BHUTHE
(amOpuorenes3). OTamnbl dMOPHUOHATIBHOTO PA3BUTHS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpyisiuus, opranorere3. lloctaomOpuonanmbHOE pa3BuTHE. THITBI
NOCTAIMOPHOHATIBHOTO Pa3BUTHUS: TMPsIMOE, HempsiMoe (JIMuuHOYHOeE). BrusinHue



cpenbl Ha pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 LBETKOBOTO pPACTEHUS: CTPOEHHUE
CEMEHH, CTaJAUU Pa3BUTHSL.

JdemoncTpaumu:

Tabmuubl u  cxembl: «DOpMbl  pa3sMHOXKEHUST OpPraHU3MOBY», «J/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BeretaTuBHOE pa3sMHOXKEHHE
pactenuity, «Jlenenue knetku OakTtepwit», «CTpoeHUE TOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombly, «Knerounwni mukm», «Permukamus JIHK», «Mutos»,
«Menosy, «IIpamoe u HenpsAmoe pa3BuTue», «l'aMeToreHe3 y MIIEKOIMUTAIOIINX U
yenoBeKay, «OCHOBHBIE CTAIUA OHTOTEHE3A».

O06opynoBaHue: MHKPOCKOTI, MUKpOIIpenaparsl «CnepmMaTo30uabl
MJICKOTIMTAIOIIErO», <« SHIEKIETKa MJICKONUTAIEro», «KapuoknHe3 B KieTKax
KOpEIlIKa JIyKa», MarHuTHas MOJIeNb-alimKkanua «JleneHne KIeTKW», MOJEINb
JIHK, monens metada3zHoit XpOMOCOMBI.

JlaGopaTopHble U NpakTHYeCKUe padoThI:

JlaGoparopuas pabora Ne 3. «HaOmonmenwe MwuTO3a B KJIETKaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENAPATAX).

JlaGoparopHass pabota Ne 4. «lBydeHue CTpPOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOINpenaparax».

Tema 6. HacieacTBEHHOCTH M H3MEHYMBOCTh OPraHU3MOB.

[Ipeamer u 3amaum reHeTukd. MIctopust pa3BUTHS T€HETUKHU. PoJib nuUTOIOTMA
U OMOpPHOJIOTHM B CTAHOBJICHWH TEHETUKU. BKIa[ pOCCHICKHX H 3apyOeiHBIX
y4€HbIX B pa3BUTHE TEHETUKU. MeTOoabl TeHeTUKU (THOPUI0IOTHYECKU,
IUTOTEHETUUECKUM,  MOJIEKYJISIpHO-TeHeTHUeckuil). OCHOBHBIE  T'€HETHUYECKHE
NOHATHS. | eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yeMasl B CXEMaxX CKPEIUBaHUM.

3aKOHOMEPHOCTH HACJEIOBaHUsl NMPU3HAKOB, yCTaHOBJIEHHbIE ['. Menzaenem.
MoHoruOpuaHoe CKpelmuBaHue. 3aKOH €IMHO-00pa3us TUOPUAOB IEPBOTO
nokoJieHusi. IlpaBuino  gomMuHHMpOBaHusA. 3aKOH paCUICIUICHUS MPU3HAKOB.
I'unote3a ynctoTel ramer. [lonHOE M HEMOHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  CKpelllMBaHHWE. 3aKOH  HE3aBUCUMOIO  HAcleJIO0BaHUS
npu3HakoB.  lluroreHernueckue - OCHOBBI  JUTUOPUIAHOTO  CKpEIIUBAHUS.
AHamusupyroniee cKpemuBanue. Vcnosib30BaHre aHAIM3UPYIOLIErO CKPEIIMBaHUS
JUJISL OTIpEJICTICHHS] TEHOTHIA OCOOH.

CueruieHHOE  HacnenoBaHWe mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HaclIeI0BaHUIO0 T'eHOB. HapyimieHne cueruieHns reHoB B pe3yibTare
KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTU. | €eHeTUUEeCKHE KapTBhlI.



['eneTnka moma. XpoMOCOMHOE OMNpEIEICHHUE IMoJa. AyTOCOMBI M IOJIOBBHIE
XpoMOCOMBbL. ['OoMOrameTrHoble H TeTeporaMeTrHble opraHu3mbl. HacnenoBanue
MPU3HAKOB, CUEIUICHHBIX C MOJIOM.

M3MeHunBOCTh. Buabl M3MEHUMBOCTU: HEHACJIEICTBEHHAsI U HACIEIACTBEHHAS.
Poneb  cpenpl B HEHACIEACTBEHHOW  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MOJIU(PUKAIIMOHHOW U3MEHYMBOCTU. BapuanmoHHBIA psJl M BapUaIllMOHHAs KpUBas.
Hopma peaxkumn npusHaka. KonnuecTBEHHbIE M KAa4ECTBEHHbBIE IPU3HAKKM M HX
HOopMa peakiuu. CBolcTBa MOAU(DUKAIMOHHON W3MEHUUBOCTH.

HacnencrBennasi, wiaM TeHOTUNWYECKAs, W3MEHYUBOCTh. KoMOuHaTHUBHas
U3MEHYHUBOCTh. Meil03 U MOJOBOM TMpoIlecC — OCHOBA KOMOWHATUBHOM
U3MEHYHUBOCTU. MyTanmoHHasi u3MeHYUBOCTh. Knaccudukanusi MyTalnui: TeHHbIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa U mMpu4MHbI MyTanuil. Mytarenusie (pakTophl.
3aKOH rOMOJIOTUYECKUX PSJI0B B HaciencTBeHHOM m3MmeHuuBoctu H. V. BaBunosa.

BHesnepHas HaciIeICTBEHHOCTh W U3MEHUHMBOCTD.

['enernka uenmoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOAbI TE€HETUKHU
YyeJloBeKa: T'€HECAJIOTHUECKHUH, OJIM3HEIOBBINA, IIMTOTCHECTHYCCKAHN, OMOXMMHYECKHUH,
MOJIEKYJISIPHO-TEHETHU ECKU . CoBpeMeHHOE ONIPE/CIICHNE TeHOTHIA:
MOJITHOTEHOMHO€ CEKBEHUPOBAHHWE, F€HOTUIUPOBAHHWE, B TOM YHUCJIE C MOMOUIBIO
[MIP-anamu3a. HacnencTBeHHble 3a0oJieBaHMs —4YeNOBEKa: TEHHbIE OOJIE3HHU,
00JIe3HH C HACIEACTBEHHON MPeapacnoioKEeHHOCTbIO, XPOMOCOMHBIE OOJIC3HH.
Comatnueckne u reHepaTuBHble MyTanud. CTBOJOBBIE KIETKH. [IpvHIMIBI
3I0POBOTO 00pasza KU3HH, JHATHOCTUKHU, MPOQPUIAKTUKY U JICUECHUS TeHETHYECKUX
OoJiesHel. MenuKo-reHeTHIeCKOe KOHCYJILTUPOBAaHUE. 3HAUYCHHE MEIUIIMHCKOM
TeHETUKH B MPEAOTBPAIICHUH U JICUCHUU TeHETUUYECKUX 3a00JIeBaHUN YeIOBEKa.

JdemMoHcTpaumu:

[loptpetsr: I'. Mennenb, T. Mopran, I'. ne ®pusz, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Ta0aump! u CXEMBI: «MonorubpuaHoe CKPEIIMBAHUE M €TI0
IUTOTCHETUYECKAsi OCHOBa», «3aKOH PpACHICIUICHUS U €ro IHUTOTeHETHYECKast
OCHOBAay, «3aKoH YHUCTOTBHI  raMeT, «/lurubpugHoe  CKpEIIMBaHUEY,
«uronornyeckue OCHOBBI TUTHOPHUTHOTO CKpEIIMBaAHUAY, «Metio3w,

«B3anmoelcTBUE  aUIeNIbHBIX  TI€HOB», «l'€HeTMYeCKHue KapTbl PACTCHH,
KUBOTHBIX M uejoBeka», «l'eHeTnka mnosa», «3aKOHOMEpPHOCTH HACJEIOBAHMUS,
CUEIUICHHOTO ¢ TmoJiom», «KapuoTurbl YeloBeKa U KUBOTHBIX», «Buubl
U3MEHUYUBOCTHY», «MonudukanmoHHas H3MEHYUMBOCTHY», «HacnemoBanue pesyc-
dakropa», «['eneruka rpymnm KpoBu», «MyTallMOHHAsT U3MEHUYHUBOCTDHY.
OOGopynoBanue: Mojenu-anuiMkanud «MOHOTHOPHUIHOE CKpEIIUBAHUEY,
«Henonmnoe  pomuHupoBanue», «JurnbpunHoe ckpeuuBanuey, <«llepexpéct



XpOMOCOM», MHUKPOCKOT u MHuKpompenapaT «Jlpo3zoduna» (HOpMma, MyTaruu
(bOpMBI KPBIIHEB U OKPACKHU Tena), repOapuii «['opoxX moceBHOM».

JlaGopaTopHble 1 MpaKTUYeCKHe PadoThI:

JlaGoparopHass pabotra Ne 5. «/3yueHue pe3ynbTaToB MOHOTHOPUAHOTO U
JUTUOPUIAHOTO CKpPEIIMBAHUSI Y IPO30(UIbI HA TOTOBBIX MHUKpOIpenapaTax.

JlaboparopHas pabota Ne 6. «3yuenne moauduUKaMOHHONW U3MEHUUBOCTH,
MMOCTPOCHUE BAPUALMOHHOTO Psifia U BAPUALMOHHOW KPUBOW.

JlaGoparopHast pabota Ne 7. «AnHanu3 myranuil y Apo30¢uiabl Ha TOTOBBIX
MHKpPOTIpEnapaTax».

[lpaktnueckass pabora Ne 2. «CocraBieHMe U aHaIU3 POAOCIOBHBIX
YEJI0OBEKAY.

Tema 7. Cesiekuust oprann3mon. OCHOBbI O0HOTEXHOJIOTHM.

Cenekuus Kak Hayka M TPOIECC. 3apOKACHHE CEJICKIIMM M JOMECTHKAIIWSA.
VYuyenne H. 1. BaBunoBa o0 IeHTpax TMPOUCXOXKACHHUS H MHOTrooOpas3us
KyJIbTYPHBIX pacTeHui. LIeHTpbl NPOUCXOXKIECHHUS AOMAIIHUX XUBOTHBIX. CopT,
opoJa, ITaMM.

CoBpeMEeHHbIE METOJIbI CEJICKIIMU. MacCcoBbId W WHIWBUAYAIbHBIA OTOOPHI B
CEJIEKIMU pACTeHHd U >KUBOTHBIX. OIeHKa 3KcTepbepa. BIM3KOpOaCTBEHHOE
ckpenuBanue — WHOpuAWHT. Yucras nuHus. CKpelmMBaHUE YUCTHIX JIMHUI.
I'ereposuc, nmu rubpugnas cuia. HeponacTBeHHOE CKpeniuBaHuE — ayTOPUAUHI.
Otnanénnas rtubpuamzamuss u  e€ ycrnexu. VICKyCCTBEHHBI MyTareHes W
MOJYYECHUE TOJUIUIONAOB. JlOCTHKEHMS CEJIEKUMHA PACTCHHM, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buortexHonorus kak oOTpaciip MPOU3BOACTBA. ['€HHAs WHXKEHEpUs. Tambl
co3nanusi pekombOuHantHoM JIHK wu Ttpancrenneix opranusmoB. Kierounas
ukeHepus. Kiierounsle KyiabTypbl. MHUKPOKIOHAIBbHOE PA3MHOKEHHUE PACTECHUMU.
KitoHupoBaHne  BBICOKONPOJIYKTHBHBIX  CEJILCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
OKOJIOTUYECKHEe W JTUYECKHe  TPOOJIEMBI. I'MO -  reHeTHuYecKHu
MOIU(UIIMPOBAHHBIC OPTAaHU3MBI.

JemoHcTpanmu:

[loptpersi: H. M. BaBunmos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubr u cxembl: kKapTa «LIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpA3Us
KyJIbTYPHBIX pacTeHui», «llopoabl qoMamHUX XKUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacteHuit»y, «OTnanéHnas rudpuauzanus», «Pabotel akagemuka M. @. MBanoBay,
«Jlomummongus», «OOBEKTHl OMOTEXHOJOTUM», «KIeTouHble KyJIbTYphl U
KJIIOHUPOBaHHE», «KOHCTpyMpOBaHHUE U NMEPEHOC TEHOB, XPOMOCOM.

OOGopynoBaHue: MYJSKH TUIOJA0B U KOPHEIUIOAOB AUKUX (OPM U KYJIBTYPHBIX
cOpTOB pacTeHuil, repbapuii «CebCKOX03IMCTBEHHBIE PACTEHUS».



JlaGopaTopHble U NpaKTHYeCKUe padoThI:

Okckypcusi «OCHOBHBIE METOAbI M JIOCTHDKCHHSI CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIFHBIA ~ Y4acCTOK, B  TEIUIMYHOE  XO35MCTBO, JIaOOpaTopuro
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOIIMOHHAA OMOJIOTHS.

[lpennochiiku BO3HUKHOBEHHSI 3BOJIOUMOHHOM TeOopHUU. OBOIIOIUOHHAS
Teopusi U €€ MecTo B Ouosioruu. BiusiHMe 3BOJIIOLIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugnerenbctBa HBomonMU. [lameoHTONOTMYECKHE:  TOCIEI0BATEILHOCTD
NOSIBJICHUS] BHUJIOB B MAJCOHTOJIOTMYECKOW JIETOMUCH, TEPEXOJIHbIe (POPMBIL
buoreorpaduyeckne: cxoacTBo u paznuuue dayH u (GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTUYECKUE: CXOACTBA U pA3NIW4YUsi SMOPHOHOB PAa3HbIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHBIE,
pYyAMMEHTApHBIE OpTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUECKHUE: CXOICTBO
MEXaHU3MOB HACIEJACTBEHHOCTH ¥ OCHOBHBIX METa0OJIMYECKUX IyTeH y Bcex
OpTaHU3MOB.

OpomonmonHass teopus Y. JlapBuHa. lIpennocbulku  BO3HHKHOBEHHUSA
napBuHU3Ma. JIBWXKyIME CWUJIbl SBOJIIOLMM BUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHE TIPU OTPAHUYEHHOCTH PECYPCOB, HEOMpeaeaEHHas M3MEHYHBOCTD,
O0opn0a 3a CylIecTBOBaHUE, €CTECTBEHHBIA OTOOD).

Cunternueckas teopus 3Bosoruu (CTD) u e€ 0CHOBHBIE MOJIOKEHMUS.

MukposBomonust. [lomynamnust kak equHUIa BUIa U DBOJIIOIHH.

JBwxyniye cuibl ((pakTopbl) PBOJIONMK BUAOB B MpHpoje. MyTallMOHHBIN
npoiiecc U KOMOMHATHBHasg HM3MEHYUMBOCTh. [lomynsiroHHble BOJHBI U Jperd
reHoB. Mzossamus u Murpanus.

EcrectBennplii oTO0p — HampaBistomui (axktop 3Bomouuu. Dopmbl
€CTECTBEHHOTO OTOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB KAk pe3ynbTaT 3Boionuu. [Ipumepsl
MPUCIIOCOOJICHUM y OpraHu3MOB. ApoMOp(o3bl U UANO-aAaNTaIUH.

Bunx wu BumooOpaszoBanme. Kpurepum Buma. OcHOBHblE  (HOPMBI
BU000pa30BaHus: reorpapuueckoe, 3K0JI0TUIECKOE.

Makpospomornus.  Dopmbl  3BomOIMM:  QuUIETHUECKas, JAUBEPTEHTHa,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh 3BOJIIOLMH.

[IpoucxoxaeHue OT HecHelUalIu3UpOBaHHBIX NpenkoB. IIporpeccupyromas
cnienuanu3anusi. AJanTuBHAs pajiAalIusl.

JdemoHncTpaumu:



[optpersr: K. Jlunneir, K. b. Jlamapk, Y. [JdapBun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkens, ®. Mromnep, A. H. Cesepiios.

TabGnuip! u cxembl: «Pa3BUTHE OPraHUYECKOTO MUpPA HA 3emiie», «3apoIbIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OOppOBI 32
cyuiectBoBanue», «EctecTBeHHbII 0TOOp», «MHOTOOOpa3ue COPTOB PACTEHUI»,
«Muoroo0Opazue nopoJ YKUBOTHBIX», «lTommymnsiumm, «MyTanuoHHas
U3MEHYUBOCTHY, «Apomopdo3by, «Hamoamanramum»y, «OOImas aereHeparus»,
«/IBmxymue cwibl 3Bomonuny, «Kaprta-cxema wapuipyra myrtemectBus Y.
HapBunay, «bopbba 3a cymectBoBaHue», «lIpuUcrocoOIeHHOCTh OPraHU3MOBY,
«'eorpaduyeckoe BUI000pa3oBaHue», « IKOJOTUUECKOE BUI000PA30BAHUEY.

OOGopynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3MYHBIMU THIIAMH OKPACKH,
HaOOp TUIOZOB W CeMsiH, KoJUieKius «lIpuMepbl 3alUTHBIX MPUCTOCOOJECHUN Yy
KUBOTHBIX», MOJelIb «OCHOBHBIC HAIPaBJICHHUS DSBOJIIONHMN», OOBEMHAS MOIETb
«CTpoeHue TroJIOBHOTO MO3ra O3BOHOYHBIX).

buoreorpajpuueckass kapta Mwupa, KoJUieKius «DopMbl COXpaHHOCTHU
UCKOMAEMbIX JKMBOTHBIX W pacTeHuil», Monenb anmumkauus «llepekpécr
XpOMOCOM», BJaxHble npenapatel «Pa3Butue Hacekomoro», «Pa3Butue
JSITYIIKWY, MUKpomnpemnapaT «J[po3zodunay (Hopma, myrammu (opMbl KPBUILEB U
OKpACKH TeJa).

JlaGopaTopHble 1 MpaKTHYEeCKHEe PadoOThI:

Jlaboparopuass pabora Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTUYECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «OmnmcaHue TPUCIIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIILHOTO XapakTepay.

Tema 2. Bo3HMKHOBeHHEe M pa3BUTHE KU3HU Ha 3emuie.

JloHay4yHble TPEACTABJICHUS O 3apOXKACHUM >KW3HU. HayuHble rumoressl
BO3HMKHOBEHUSl KU3HM Ha 3emiie: abuoreHe3 M MaHCIEPMHUA. XUMUYECKas
3BOJIOIMSI. AOHMOTCHHBI CHHTE3 OpPTaHUYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
DKCIEPUMEHTAIILHOE TOJITBEPKACHUE XUMUUYECKON 3BoOIMU. HauanbHble 3Taribl
ouonornyeckor 3pomonmu. ['mnoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp ¥ BO3HHMKHOBEHHE NPOTOKIETKH. I[lepBble KIETKM M HX 3BOJIOLUS.
DopMHUpPOBAHUE OCHOBHBIX TPYIII KUBBIX OPTAaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o spam U nepuoaam. Karapxei. Apxeiickas u
npoTepo3oiickas dpbl. Ilameo3oiickas 3pa u  e€ TEpUOABL: KEMOPHUMCKHA,
OPIAOBUKCKUW, CUITYPUUCKHUM, AEBOHCKHUM, KAMEHHOYIOJIbHBINA, TIEPMCKHMA.

Mes3o30lickas 3pa v €€ Mepuoabl: TPUACOBBIN, FOPCKHM, METOBOM.

KaitHo30Mickass »pa W €€ TepuoAbl: IMAJICOTrCHOBBIM, HEOTCHOBBIN,
AHTPOIIOTEHOBBIN.



XapakTepucTuKa KiuMaTa W TeoJIOTUYECKUX mpoiieccoB. OCHOBHBIE ATaIbl
ABOJIIOIMU PACTUTEILHOTO M JKMBOTHOTO MHUpa. ApoMop(do3bl y pacTeHuil u
KUBOTHBIX. [losiBJIeHHE, paciBeT ¥ BEIMUPAHHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOTO MHpa KakK oOTpaxeHue -HBoJonuu. (OCHOBHBIC
CUCTEeMaTHUYECKHE TPYIIIb OPTaHU3MOB.

DBOJIIONMS YEI0BEKA. AHTPOIOJIOTHS KaK Hayka. Pa3BuTHe mpeicTaBieHU O
NPOUCXOKIEHUN 4esloBeKa. MeTonbl u3ydeHus aHrponoreHeza. CxoacTtBa H
pa3uuus 4yeIoBeKa M KUBOTHBIX. CUCTEMATUUECKOE TMOJIOKEHUE YeTIOBEeKa.

JBmkyiiue CHUJIBI (dakTops) aHTPOIIOTEHE3A. Hacnencreennas
U3MEHYUBOCTb U  €CTECTBEHHbII 0TOOp. OOmecTBeHHBIH 00pa3  KU3HH,
U3TOTOBJICHUE OPYIUU TPyZAa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UemoBek
ymensld, Yenosek mpsamoxomsauud, YenoBek HeaHAepTanbCKuM, YemoBek
pasyMmHbIil. HaxoIku HMCKOMaeMbIX OCTaTKOB, BpEMsl CYILECTBOBaHMs, OOJIACTh
pacmpocTpaHeHusi, 00bEM roOJIOBHOTO MO3Tra, 00pa3 *KU3HU, OPYIUsL.

YenoBeueckue  packl.  OcCHOBHbIE  OOJBIIME  pachkl:  €BPOMECOMIHASL
(eBpasmiickas),  HETPO-aBCTPAJIOUIHAS (?xBaTOpHANIbHASA ), MOHTOJIOU THAS
(a3uaTcKO-aMepUKaHCKas ). Uepthl NPUCTIOCOOJICHHOCTH  TIPEACTaBUTENEH
YEeJIOBEUECKMX pac K YCJIOBHUSM CYIIECTBOBaHUS. EMWHCTBO uenoBEYECKUX pac.
Kpuruka pacusma.

JdemMoHncTpaumu:

[loptpers: @. Penu, JI. Ilactep, A. W. Omnapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuel u cxembl: «Bo3aukHOBeHue CoJHEUHON cHCTEMEI», «Pa3Butne
opraHu4eckoro  mupa», «PacrturenbHas  kieTka», <« KuBOTHasi  KIETKay,
«IIpokapuotnueckast kierka», «COBpEMEHHasi CHUCTEMa OPTaHMYECKOTO MHpay,
«CpaBHEHHE aHATOMUYECKHUX 4YEpPT CTPOEHHUS 4YeJOBEKa M YeIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MECTa  MAJCOHTOJOTUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOTO 4YeJNIOBEKa», «/[peBHenmme moan», «/IpeBrue monw», «llepBbie
COBpPEMEHHbIE TOAN», «YernoBeueckue pach».

OOGopynoBanue: MYJISDKA «IIpoucxoxaeHue YEJIOBEKa» (610CTHI
aBCTPAJIONUTEKA, IMUTEKAHTPOIA, HEaHAEepTalblla, KPOMAaHBOHIA), CJICTIKH WJIH
M300pKEHHUSI KAMEHHBIX OpPYIUNA MEePBOOBITHOIO YeEOBeKa (KaMHH-YOMIEPHI,
pyomma, ckpebia), TeOXpOHOJIOTHUECKas Tabiuma, Kojuekmus  «Dopmer
COXPaHHOCTH HUCKOTIAEMbIX JKHBOTHBIX U PACTCHUI.

JlaGopaTopHble 1 MpaKTHYEeCKHEe PadoOThI:

[lpaktnueckass padota Ne 1. «IBydyeHue HCKOMAEMBIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUICKLIMSIX.



DKcKypeust «OBOJIIOLUS OPraHUYecKoro Mupa Ha 3emie» (B €CTeCTBEHHO-
HAY4YHBIA WM KpaeBEAUYECKUl My3el).

Tema 3. Opranusmbl U OKpYKAaOLIas cpeaa.

DKOJIOTHUS KaK Hayka. 3aJaudl U paslielibl KOJOTHH. MeTO bl KOJIOTHYeCKUX
UCCIIeI0BaHUI. DKOJOTMUECKOEe MHPOBO33PEHNE COBPEMEHHOTO YEI0BEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, NOYBEHHas,
BHYTPUOPTraHU3MEHHas!.

Okonoruueckue (akropel. Knaccudukanus skojgoruueckux  (HakTopos:
abuoTuyeckre, OMOTHYECKHE U aHTpOINOreHHble. JlelcTBUe HKOJIOTMYECKUX
(akTOpOB Ha OPraHU3MBIL.

AbGuoTnueckue (akTopbl: CBET, TEMIEparypa, BIAKHOCTb. DOTONEPUOAU3ZM.
[lpucnocobnenust  opraHu3MoB K  JEHCTBHIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckue purmsl.

buornueckue (bakTophI. Bunbl OMOTUYECKUX B3aNMOJCHUCTBUU:
KOHKYPEHIIMSI, XUIIHAYECTBO, cuMOuno3 u ero ¢gopmel. [lapasutusm, koomneparus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAxJICOHUYECTBO). AMEHCAIN3M,
HeUTpamu3M. 3HaueHHEe OWOTHYECKUX B3aUMOJICUCTBUN 11  CYIIECTBOBAHMUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE  XapaKTepUCTUKU momyiasiuud. OCHOBHBIE —IOKa3zaTenu
HNOMYJISIIUM: YUCICHHOCTh, IUIOTHOCTb, POKAAEMOCTb, CMEpPTHOCTh, MPHUPOCT,
murpanus. JluHaMuKka YUCIEHHOCTH MOMYJISIUU U €€ PeryJsiusl.

JdemoHncTpaumu:

[loptpetsl: A. I'ym6ombar, K. @. Pynbe, 3. ['ekkerns.

Tabmuuer 1 cxembl: kapTta «l[Ipupogusie 30HbI 3emum», «Cpeabl 0OUTaHUS
opranuzMoBy, «®otonepuoguzmy», «llonmymsiumy, «3aKOHOMEPHOCTH PpOCTa
YUCJIEHHOCTH MOMYJISIIUN MHPY30pUH-Ty(enbkn», «llumieBbie nemnm».

JlaGopaTopHble 1 MpaKTHYeCKHEe PadoThI:

JlaGoparopHas pabora Ne 3. «Mopdosmoruyeckue 0COOEHHOCTH PacTeHUN W3
Pa3HbIX MECT OOUTAHUI.

JlaboparopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCay.

[Ipaktnueckas padota Ne 2. «Iloacuér MIOTHOCTH NMOMYJSIUI pa3HBIX BUIOB
pacTeHum».

Tema 4. Coo0OmiecTBa 1 3K0J0rH4eCKHE CUCTEMBbI.

CooOmectBo opranu3smMoB — OuorneHo3. CTpykTypbl OHOIIEHO3a: BUIOBa,
NIPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-nomuHantel. CBsi3M B
OuoLeHo3e.

Okonornyeckue cucteMbl (3kocuctemsbl). llonsitue 006 »sKkocucteme U
o6unoreoneHo3e. DyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHCTEMBI:  MPOIYIECHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB U MOTOK DHEPTUU B IKOCHUCTEME.
Tpoduueckue (TumieBbie) YpPOBHM OKOCHCTeMbl. [luieBble Iemu ¥ CETH.
OCHOBHBIC TIOKa3aTeId JKOCUCTEMBI: Ouomacca, MPOAYKIHS. DKOJOTHYECKHUE
OUpaMUbl.  MPOAYKIMHM, YHCIECHHOCTH, Ouomacchl. (CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, caMoperyJiisinus, pa3sutue. Cykieccus.

[IpupoaHbIE 3KOCUCTEMBI. JDKOCHUCTEMBI 03€pP M PEK. DKOCHCTEMa XBOWHOTO
WIN [IHPOKOJUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonorudeckoe u X0351WCTBEHHOE 3HAYEHUE arpOIKOCUCTEM M YPOOIKOCUCTEM.

buopaznooOpasue kak @akrtop ycroWuuBoctu 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emIie.

VYuenne B. W. Bepuaackoro o Oumocdepe. I'panuriel, coctaB u CTpyKTypa
ouocheprl. XKuBoe BemectBo u ero (ynkuuu. OcoOeHHOCTH Ouocdepsl Kak
ro0akHOM AKOCUCTEMBI. J[MHaMUuYeckoe paBHOBecMe€ U oOpaTHasi CBsI3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE LIMKIIBI 3JIEMEHTOB (yIjepoa,
a3oTa). 30HABLHOCTh Onocdeprl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Omochepe 3eman. AHTpOTIOTEHHbIE U3MEHEHHUS B Onocdepe.
['mobanbHbie KOTOTHYECKHE TIPOOIIEMBI.

CocymiecTBoBaHUe IPUPOABI 51 YEeJI0BEYECTBA. Coxpanenue
O6uopazHooOpa3usi Kak OCHOBa ycToMuuBocTU Onochepbl. OCHOBA palOHATIBLHOTO
yOpaBJiICHUs MPUPOAHBIMH pecypcaMyd M HMX HUCIHOJb30BaHWe. JloCTKeHUs
OMONIOTHH U OXpaHa IPUPOIBL.

JdemoncTpaumu:

[loptpersl: A. 1. Tencmu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupl u cxembl: «llumieBble 1enmm», «bHOIIEHO3: COCTaB U CTPYKTypay,
«IIpuponusie coobmiectBay, «llenu mnuTaHUsS», «IKOJOTUYECKAs MHUPAMUIAN,
«buocdepa u denoBek», «IKOCUCTEMA IMIUPOKOJIUCTBEHHOTO Jiecay, « IKOCHUCTEMA
XBOWHOTO  Jeca», «buonenos  Bomoéma», «Arpoueno3», «lIlpumepHsie
AHTPOIIOTEHHbIE  BO3IECUCTBHUS  HA  INpUpoAy», «BakHeWmme  HUCTOYHUKHU
3arpsi3HEHUs BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHeMIllas COCTaBISIONIAS
o6unocheprr», «Dakrtopsl Aerpananuu mouBy», «llapHukoBbii 3ddexT», «DakTopsi
paguoakTUBHOTO 3arpsi3HeHHs Owochepr», «OOmas crpykrypa Ouochepsn»,
«Pacnipoctpanenue ku3Hu B Ouocdepe», «O30HOBBIM 23KpaH Ouocheps»,
«KpyroBopot yrnepoaa B 6uochepe», «KpyroBopot azota B mpupoe».

OOopynoBanue: Mojenb-amuinKanua «Tunuaaele OMOIEHO3b), TepOapuit
«PactutenbHble cOO0OIIECTBaY, KoJuiekimu «buorieHo3», «Bpeautenn BakHEUIINX
CEJIbCKOXO3SMCTBEHHBIX  KYJIBTYp», TepOapuu M  KOJUIEKIIMM pacTeHUul U
KUBOTHBIX, MPUHAJJICKAIINE K PA3HBIM HKOJOTMYECKUM TpYIIaM OJHOTO BHUJA,



Kpacnas xnura Poccuiickoit ®enepauuu, u300pakeHUs] OXpaHSIEMBIX BHJIOB
pAaCTEHUN U )KUBOTHBIX.



IUTAHAPYEMBIE  PE3VIJIbTATBI OCBOEHHA  IIPOTPAMMBI  T1O
BUOJIOT'MN HA BA30BOM YPOBHE CPEAHEI'O OBIIETO
OBPA30OBAHIMA

Cormacho ®I'OC COO, ycraHaBiuMBarOTCS TpeOOBaHUS K pe3yjbTraraM
OCBOEHMsI  O0ydYaroIlUMHUCS  MpPOrpaMM  CpegHero  obmero  oOpa3oBaHUs:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBLIE PE3YJIbTATbBI

B crpykType IMYHOCTHBIX pE3yJNbTaTOB OCBOCHHS npeaMera «buonorus»
BBIZICTICHBI CIIEAYIOIIUE COCTABJISIOIIME: OCO3HAHWE OOYYaIOIIUMHCS POCCHUCKOM
TPaXXIaHCKOW MJIEHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH
U CaMOONPEACICHUIO, HaJIM4YM€ MOTHUBAIMM K  OOydYeHHIO  OHOJIOTHH,
LEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTM Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM W HMCTOPUYECKUX TpPaJAUIUMN pa3BUTUSA OMOJIOTHYECKOTO
3HaHMUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalomMXCsS PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTA LIEHHOCTHO-CMBICIOBBIMH ~ YCTAaHOBKAMU, IIPUCYLIAMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHWs, HAIWYKWE OKOJOTHMYECKOTO  MPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH IEIH U CTPOUTH KMU3HEHHBIC TIIaHBI.

JIMYHOCTHBIE pE3yabTaThl OCBOECHUS NpeaMeTa «bHOJIOTHS» JOCTUTarOTCA B
€IMHCTBE Y4YEOHOM W BOCIUTATEILHOM JIEATEILHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMU POCCUMCKAMHU COLUOKYJIBTYPHBIMHM, UCTOPUUECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IICHHOCTSIMH, TPHUHATHIMH B OOIIECTBE MpaBWIAMH M HOPMaMH
MOBEJICHUSI M CIOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHUS, CaMOBOCIUTAHUA U
CaMOpPAa3BUTHSI, Pa3BUTHS BHYTPEHHEW MO3WUIMH JIMYHOCTH, MATPUOTHU3MA,
YBAKEHUS K 3aKOHY M NPABOMOPSAJKY, YEJIOBEKY TPYyAa W CTapLIEMy IOKOJEHUIO,
B3aMHOTO YB@XKEHHUs, OEpPENKHOTO OTHOIICHUS K KyJIbTYpHOMY HACIEAUI0 U
TPaJMIMSIM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickoit dexpepanuu, NpUpOLE U
OKPYKarIIEu cpelie.

JIngHOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYaOIIMUXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHCTEMOMN IIEHHOCTHBIX
OpUEHTAIlMH,  TO3WTHBHBIX  BHYTPEHHUX  YOSXKICHUH,  COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACIIMPEHUE >KU3HEHHOTO
OIbITA W ONbITA JIESITEILHOCTH B MPOLECCE peaau3alid OCHOBHBIX HANpPaBJICHUN
BOCIIUTATEILHON AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCHUTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKA O0YYaIOIIEeTroCsi KaKk aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCHMCKOTO OOIIECTRA,;



OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX TIpaB W OOSA3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MESATEIBbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHM Y4YEOHBIX M TMO3HABATEIbHBIX 3aJ1ay, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3MIIMIO IO OTHOIIEHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSACHATH €€;

YMEHHE YYUTHIBaTh B CBOUX JCUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOICH C Pa3sHBIMU YOEXKICHUSIMHU, KYIbTYPHBIMU HEHHOCTSIMU U
COLMAJIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHMYECTBY B MPOLECCE COBMECTHOTO BBIIOJHECHHUS
y4eOHBIX, TIO3HABATEIbHBIX M  MCCIEIOBATEILCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO OMNIMOHEHTOB TpH OOCYXJICHUH CIIOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMAaHUTAPHON U BOJOHTEPCKOM JIESATEILHOCTH,

2) NIATPHOTHYECKOTO BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHUICKOM rpaXk JaHCKOU UJCHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUSI K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTHU TNEPEN
Ponunoii, ropmoctu 3a cBOW Kpad, CBOXO PonauHy, CBOW A3BIK U KYJIBTYpY,
IIPOILIOE U HACTOsIIIee MHOTOHAIMOHAIBHOTO Hapoja Poccuy;

LEHHOCTHOE OTHOILIECHHE K MPUPOJHOMY HACIEAUIO U MaMSTHUKAM MPUPOIbI,
JTOCTWXEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUIX, TPYIE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHUICKHX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OHWOJIOTUM, TOHUMAHUA 3HAYEHUS OHOJIOTMM B TO3HAHUM 33aKOHOB
OPUPOBL, B KU3HU YEIOBEKA U COBPEMEHHOTO 00IECTBA;

uzeiiHass yOeXIEHHOCTb, TOTOBHOCTh K CIy)XeHHIO W 3amure OTedecTsa,
OTBETCTBEHHOCTH 3a €r0 CYIb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

OCO3HAHHE JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MOBEICHUS;

CHOCOOHOCTh OIICHMBATh CUTYallUI0 M NPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHWE JIMYHOTO BKJIa/la B TIOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POIUTENSAM, CO3IAHUIO CEMBU Ha OCHOBE
OCO3HAHHOTO TPHUHSATUS LEHHOCTEH CEMEHHOW JKM3HU B COOTBETCTBHH C
TpaguuusmMu HaponoB Poccun;

4) 3cTeTHYECKOT0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIIEHHE K MHpPY, BKIIOUAs ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAHKUE 3MOILMOHAIBHOTO BO3JIEUCTBUS KUBOW MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CAaMOBBIPDQXEHHIO B Pa3HbIX BHUIAX MCKYCCTBA, CTPEMJIICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuyeckoro BocnuTaHMsA, (POPMHUPOBAHMA KYJBTYPbl 310POBbS H
IMOLUMOHAJIBHOTO 0JIATONOJIYUMS:

NOHUMaHUE U pealu3alus 3J0pOBOro M 0e3omacHoro ooOpaza KU3HU
(3mopoBoe  mHMTaHUE, COOJIOJEHHWE  TUTMEHUYECKUX TMPaBWJI U HOPM,
cOQlaHCUPOBAHHBIA PEXUM 3aHATUH W OTHABIXA, peEryisipHas Qusuyeckas
AKTUBHOCTB), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DH3UUECKOMY U MCUXUYECKOMY 3J0POBBIO;

NOHUMAaHWE [IEHHOCTH TMPaBWI HMHIUBUAYAIBHOTO U  KOJUIGKTUBHOTO
0€301acHOTO MOBEICHUS B CUTYAIUsIX, YIPOXKAIOIIUX 30POBBIO U JKU3HU JIIOJICH;

OCO3HAHME TOCJEACTBUH M HENPUSITUS BPEAHBIX MPUBBIYEK (yHOTpeOJieHUS
QJIKOT0JIs1, HAPKOTUKOB, KypEeHHS );

6) Tpy10BOr0 BOCIIMTAHMSA:

TOTOBHOCTb K TPY/y, OCO3HAHUE LICHHOCTU MAacTepCTBa, TPYAO0II00HE;

TOTOBHOCTh K AKTUBHOM JIE€SITEIbHOCTH TEXHOJOTHUYECKOW M COUMAIbHOMU
HAMPAaBJICHHOCTH, CIMOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSATEIHLHO
BBINIOJIHSATH TaKyIO JI€SITEIbHOCTD;

UHTEpEC K pa3auuHbM cdepaM Mpo(ecCHOHAIBHON NesITEIbHOCTH, YMEHHUE
coBepIIaTh OCO3HAHHBIM BbIOOp Oyaymiedl mpodeccud U pealu30BBIBAThH
COOCTBEHHBIE >KM3HEHHBIC TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHHIO U C€aMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTHYE€CKOT0 BOCIIUTAHMS:

HKOJIOTUYECKU LEIecOo00pa3Hoe OTHOILIEHUE K NPHUPOJIEe KAK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHNS;

MOBBIIICHHE YPOBHS JKOJIOTMUECKOW KYJIbTYPBL: TMPUOOpPETEHHE OTBITa
IUTAHUPOBAHUSL TIOCTYNKOB M  OLIGHKM WX BO3MOXHBIX TMOCJIEICTBUN IS
OKPYKaroUIEW CPEJIbL;

OCO3HaHUE TIO0ATBHOIO XapakTepa H3KOJIOTMUECKHX NpoOjeM U MmyTed ux
pelleHus;

CIOCOOHOCTh  HCIIOJIb30BAaTh TMpUOOpETaeMble TpU HU3yYEHUH OWOJIOTHH
3HAHUS W YMEHHUS TMPU pEeUIeHUH TMpoOJieM, CBSI3aHHBIX C PalUOHAIBHBIM
OPUPOJIONIONB30BaHUEM  (COONIOICHHE  TMPaBWI  TMOBEAEHUS B MPUPOJE,
HANpPABJICHHBIX HA COXPAHEHUWE pABHOBECUS B SKOCHCTEMAaX, OXpaHy BHUIOB,
IKOCHUCTEM, OHOoChepsI);



aKTUBHOE  HENpUATHE  JEHUCTBUM, NPHUHOCAILIMUX BpEN  OKpYKaroulei
OPUPOAHON cpesie, YMEHHE NPOTHO3MPOBATH HEOJIArONPHUATHBIE JKOJOTUYECKHE
NOCJIEACTBUS NMPEANPUHUMAEMBIX JEUCTBUN U MPEAOTBpAIlaTh UX;

HJINYUE PA3BUTOTO JKOJOTUYECKOIO MBIIUICHHUS, SKOJOTUYECKON KYJIBTYpHI,
ombITa JEeSATENbHOCTH DKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSI MMM B TO3HABATEJIbHOM, KOMMYHHKATHBHOW W COUMAJIBLHOU
NPaKTUKE, TOTOBHOCTU K Y4acTHIO B NMPAKTUUYECKOU JEATETbHOCTU 3KOJIOTMYECKOU
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 MO3HAHUS:

c()OPMHUPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HayKd M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JMAJIOre
KYJIBTYp, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDPE;

COBEPULICHCTBOBAHUE S3bIKOBOM M YHUTATENILCKOM KYyJIBTYpbl KaK CpEACTBa
B3aMMOJECUCTBUS MEXIY JIIOABMHU U ITO3HAHUS MUPA;

NOHMMAaHUE CHeUUPUKUA OHOJOTMM KaKk HayKM, OCO3HaHUS €€ poiu B
(GOpMUPOBAHMU PALMOHATIBHOIO HAyYHOIO MBIIUICHUS, CO3JaHUHM LEJIOCTHOTO
NpeacTaBleHUus 00 OKpYKarolleM MHpE KaK O €IWHCTBE MPUPOJIbl, YEJIOBEKA U
oO1iecTBa, B TO3HAaHUM TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUU MpobiieM
COXpaHEHMsI IPUPOJTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OHMOJIOTMH [JIsl COBPEMEHHOM IMBWIM3ALMH:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEAMILMHBIL, CO3JaHHE IEPCHEKTHUBHBIX
OMOTEXHOJIOTUH,  CHOCOOHBIX  pemIaTb  PecypcHble  NpOoOJeMbl  Pa3BHUTHUSA
YeJI0BEUECTBA, MOUCKA MyTEW BBIXOJA M3 MIOOAIBHBIX 3KOJOTMYECKUX MPOoOJieM U
obOecrieueHuss  mepexoja K yCTOMUMBOMY — Pa3BUTHIO,  PAalMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYpPCOB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHUW B  LESIX
NOBBIIIEHUA OOl  KYyJbTYpbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, KakK
COCTaBHOM 4acTU (PYHKUMOHAJIBHOW TPaMOTHOCTH oOywarouiuxcsi, Gpopmupyemon
pY U3y4YE€HUU OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJOB II03HAHHWS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM HCIOJb30BaTh IOJy4yaeMble 3HAHUS i1 aHalIu3a M
OOBSCHEHUS SBJICHUI OKPYXAIOMIETO MUpPa W TMPOUCXOAAIINX B HEM W3MEHEHU,
yMEHUE Jenarb OOOCHOBAaHHBIE 3aKIIOYEHUs] HAa OCHOBE HAy4YHbIX (DaKTOB H
UMEIOLINXCS JaHHBIX C LIEJbI0 MOJYYEHHsI T0CTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OWOJIOTMUECKUE 3HAHMS IS
pelieHns: Ipo0JieM B pealbHbIX )KM3HEHHBIX CUTYALUsX;

OCO3HAaHUE LEHHOCTH HAYYHOW [JEATEIBbHOCTH, TOTOBHOCTH OCYLIECTBIISTH
NPOEKTHYIO U UCCIEI0BATEIBCKYIO JIESITEIbHOCTh MHANBUAYAJIbHO U B IPYIIIIE;



TOTOBHOCTb M  CHOCOOHOCTb K  HEMPEpHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHUM MO OHUOJOTHUH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIbTATDHI

MerarnpeameTHbie pe3ynbTaThl OCBOEHHUsI ydyeOHOoro mnpeamera «buosorusy»
BKJIIOUAIOT: 3HA4YUMBble i1 (HOPMHUPOBAHHUS MHUPOBO33PEHUSI  OOyJarONIUXCs
MEXIUCIUILUTMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYYHbIE MOHSATHSA, OTPAXKAIOUIUE
LEJIOCTHOCTh HAay4yHOW KapTUHBI MHpa U CHEIU(PUKY METOJI0OB IO3HAHUSA,
UCTIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (BEIIECTBO, DYHEPTHs, SBICHUE, MPOIIeCC,
CUCTeMa, HAy4YHbIM (DaKT, MPHHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccliefloBaHue,  HAOJIOJIEHWE,  U3MEpPEHHe,  DKCHEPUMEHT U  JAPYIHX),
yHHUBEpCallbHble  y4eOHbIe JelcTBUS  (TO3HABaTElbHbIE, KOMMYHHKATHUBHBIE,
pEeryJsiTUBHBIC), obecrneyuBaroIme dhopmupoBaHue (GYHKITMOHATTLHOM
rPAMOTHOCTH M  COLMAJIbHOW KOMIIETEHUMH OOydarouuxcs, CHOCOOHOCTh
o0yyJaromuxcs UCIOJIb30BAaTh OCBOEHHbIE MEKIUCUUIUIMHAPHBIE,
MUPOBO33DEHUYECKUE 3HAHWS M  yHUBEpPCaJbHbIE y4uyeOHbIC JCHCTBUS B
IT0O3HABATENBHON Y COLMAIIBHOW IPAKTHUKE.

MeranpeameTHble pe3yibTaThl OCBOEHHUS MPOTPAMMBI CPEAHEro OOILero
00pa3oBaHus TOJDKHBI OTPAXKaTh:

OBnanenne YHUBEPCAJIbHBIMHI y4eOHbIMH MO3HABATEJbHBIMU
ACUCTBUAMMU:

1) 6a3oBbIe Joruyeckue aeiicTBUsI:

caMOCTOSITeTbHO  (opMynMpoBaTh M aKTyalu3upoBaTh  MpobIieMy,
paccMarpuBatrh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOEHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHHS
(aHanmu3a, CUHTE3a, CpaBHEHMS, KiIacCU(pUKAIMK, 0000IICHHS), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TIOHATUH (BBIACIATh MX XapaKTEpPHbIC MPU3HAKH, YCTaHABJIUBAThH
CBSI3U C IPYTUMU MOHATHSIMU);

ONpeNeNsaTh eI JeATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU HX
TOCTWKEHUSI, COOTHOCHUTD PE3YJILTAThl IEITEILHOCTH C TIOCTABJIICHHBIMH IICTISIMU;

UCIOJIb30BaTh OMOJIOTUUECKUE MOHATHS JJIsi 00OBACHEHUS (DAKTOB U SIBJICHUMN
YKUBOU IIPUPOJBI;

CTPOWUTH JIOTUYECKHE PACCYX ICHUS (MHIYKTUBHBIC, JIETYKTUBHBIC, IIO
AQHAJIOTUH), BBIBISITH 3aKOHOMEPHOCTH W NPOTHBOPEUUS B PaCcCMaTpPUBAEMBbIX
SBJICHUAX, (POPMYJIUPOBATH BHIBOJIBI U 3aKIIIOUECHUS;

NPUMEHSTh CXEMHO-MO/IeTIbHBIE cpencTBa TUTST MIPEICTaBJICHUS
CYIIECTBEHHBIX CBSI3€H W OTHOIICHWA B HM3y4yaeMbIX OHMOJOTUYECKUX OOBEKTaX, a



TakKe  MPOTUBOPEYUH  Pa3HOTO  POJA,  BBIIBJIEHHBIX B Pa3JIMYHBIX
uHGOPMAIMOHHBIX UCTOYHHUKAX;

pa3pabaTeiBaTh IUIAH pEHISHUS MPOOJIeMbl ¢ Y4ETOM aHaIM3a UMEIOLIUXCS
MaTepUaIbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
IeJISIM, OIIEHUBATh PUCKHU MOCIEACTBUMA JEITETHHOCTH;

KOOPJAMHUPOBATh W  BBIIOJHATH pabOTy B  YCIOBHUSX  PEAJbHOTO,
BUPTYaJbHOTO Y KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPHU PEIICHUH XKU3HEHHBIX MpOOJeM.

2) 6a30BbIe UCCIeI0BaTeIbCKHE Teiic TBHSI:

BJIaIETh HAaBbIKAMH Yy4€OHO-MCCIIEI0BATENILCKON U MPOEKTHOM JEeATEIbHOCTH,
HaBbIKAMU  pa3pelieHuss npoOjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIHBHOMY TIOMCKY METOJIOB PEIICHUs MPAKTHUECKHUX 3a7a4, IPUMEHEHHIO
Pa3IMYHBIX METOJ0B MO3HAHMUSI;

UCMOJIb30BaTh Pa3lUYHbIE BUABI JCATEIBHOCTH [0 TMOJYYECHUIO HOBOTO
3HaHUS, €ro WHTEepIpeTalud, NpeoOpa3oBaHMI0 W NPHMEHEHUIO B y4eOHBIX
CUTYyaIlusAX, B TOM YHCJIE TIPH CO3JIaHUH YUYE€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMUpOBaTh HAYYHBIA THUM MBIIUICHUS, BJIAJETh HAYYHOU TEPMHHOJIOTHUEMH,
KJIFOYEBBIMU TIOHITUSIMHU U METO1aMU;

CTaBUTh M (OPMYNIHUPOBATH COOCTBEHHbIE 3aJadyd B 00pa3oBaTEIbHOMU
NEeSTEIbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyaJM3MpPOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEIIeHUs, HAXOJHWTh apTYMEHTHI JJI J10Ka3aTebCTBa
CBOUX YTBEp>KJCHUH, 3a]]aBaTh MapaMmeTpbl U KPUTEPUH PEIICHHUS;

aHAM3UPOBaTh TIOJIyYCHHbIE B XOJE€ peUIeHUS 3aJaud  pPe3yJbTaThl,
KPUTHYECKH OIICHWBATh MX JTOCTOBEPHOCTH, MPOTHO3UPOBATh MU3MEHEHHE B HOBBIX
YCTIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh 1IEJICHANIPABIICHHBIM TOUCK IEpeHoca CPEeACTB M CHOCOOOB
NEeNCTBUSL B MPO(GECCHOHATIBHYIO Cpeny;

yMETh TEPEHOCUTHb 3HAHUS B I[MO3HABATENBHYIO M MPAKTHUECKYI0 001acTu
KU3HEEATCITHPHOCTH,

YMETh HHTEIPUPOBATh 3HAHHUSA W3 PA3HBIX MPEIMETHBIX 00JIACTEl;

BBIIBUTaTh HOBBIE WJEH, NpejiaraTh OpUTHHAILHBIE MOAXOIbl U PEIICHHUS,
CTaBUTh MPOOJEMBI U 337]a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ unpopmanmeii:

OPUEHTUPOBATHCA B PA3IMYHBIX UCTOYHHKAX MH(pOpMaLUU (TEKCTe Y4eOHOTO
nocoOus, Hay4YHO-TIOMYJSIPHOM  JIUTEeparype, OHOJOTUYECKUX CJIOBapsSIX H
CIpaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax maHHbIX, B HHTepHETE), aHAIM3HPOBATH



uHGOPMAIIMIO PA3IMYHBIX BUIOB U (OPM MPEJCTABICHUS, KPUTUIECKU OIICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMyIMpoBaTh 3alpoChl U NMPUMEHATh Pa3IMYHBIE METOJBI MPU TOUCKE H
oTOOpe Omosornvyecko MHPpOpMaIMHU, HEOOXOIUMOU JJIs BBHIMOJHEHUS Y4COHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCMOJIL30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJbTYPY aKTUBHOTO HCIIOJIB30BAHMS Pa3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITeIbHO  BbIOMpaTh  ONTHUMAILHYIO  (opMy  mpeacTaBiICHUS
Oouosiornueckord uHGopmamu (cxeMbl, rpa@uku, AUarpaMMbl, TaOIUIbL, PUCYHKU
Y Apyroe);

UCIOJIb30BaTh HAYYHBIA S3bIK B Ka4yecTBE CpelacTBa Impu pabore ¢
Ouonormueckoid  umHGOpMaIMENd: TPUMEHATh XUMHYECKHUe, (Qu3Mueckue W
MaTeMaTUYeCKHe 3HAaKH M CHUMBOJBL, (popmynbl, abOpeBHUaTypy, HOMEHKJIATYPY,
UCMOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HATJISTHOCTH;

BJIAJIETh ~ HABBIKAMU  pACMO3HABaHWA M 3alIUThl  WHGPOpPMAIINH,
uHGOPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgiiaieHNe YHUBEPCAIbHBIMM KOMMYHUKATHUBHBIMHU JI€HCTBUSIMMU:

1) odmenue:

OCYIIECTBJISITh KOMMYHHUKAIIUK BO BCEX cdepax *KU3HU, aKTUBHO y4acTBOBATh
B JUAJIOTe WU JUCKYCCHM TIO CYIIECTBY OOCYXJaeMoW TeMbl (yMEHHE 3a]1aBaTh
BOMIPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpeajaraeMoiu
3a/layd, Y4YUTHIBaTh MHTEPECHI M COIVIACOBAHHOCTH IMO3UIMHA JIPYTrUX y4aCTHUKOB
JMAJIoTa Ui JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CpEICTBA OOIIEHWS, IMOHUMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMSTYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BIIQJICTh PA3IMYHBIMU CIOCOOAMHU OOIICHHSI YW B3aUMOJCHCTBUS, MOHUMATh
HaMEpEeHUsl APYIHX JIIOJIeH, MPOSBISITh YBAXXUTEILHOE OTHOIIEHHUE K COOECeTHUKY
U B KOPPEKTHOU (popme PopMyIrpoBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO W3J1araTh CBOIO TOYKY 3PEHUS C HCIIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasI 1eSITeTbHOCTD:

NOHUMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W HWHIUBUIYAIbHOMN
paboTHI P PEIICHUH OMOJIOTHYECKON MPOOeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
OpPUMEHEHUS TPYNNOBBIX (OPM B3aUMOJICHCTBUS MPU PEIICHUH y4eOHOU 3a1auu;

BBIOMpATh TEMAaTHUKy W METOJbl COBMECTHBIX JEHUCTBUM C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEH KaXI0TO UJieHa KOJUICKTHUBA,



OPUHUMATh  LEIM  COBMECTHOM  NIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWMHUPOBATh JCHUCTBUSA MO €€ JOCTHKEHUIO: COCTaBJISTh IUIAH JICMCTBH,
pacmpeiensiTh poyid ¢ Y4E€TOM MHEHHM YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIaJa W KaXKJOr0 Y4YaCTHHKAa KOMAaHJIbl B
001Ul pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeiaraT HOBBIE IIPOEKTHI, OLEHUBATh MJAEUM C TMO3WLUMM HOBU3HBI,
OPUTHHAIILHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYILIECTBJISITh MO3UTHBHOE CTPATErMUECKOE TIOBEJICHHE B  Pa3IUYHBIX
CUTYalUsiX, IPOSIBIISITh TBOPUECTBO U BOOOPAKEHUE, OBITh NHUIIUATUBHBIM.

OBiaeHne yHMBEPCAJbHBIMH PEryJISITUBHBIMU J1e/iCTBUAMM:

1) camoopranu3anms:

UCIOJIb30BaTh OWOJIOTUYECKWE 3HAHWS JUIsl BBIABJICHUS TPOOJIEM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBHIOMpATh HAa OCHOBE OWOJOTMYECKMX 3HAHHWM IIeJIEBbIE U CMBICIIOBBIC
YCTAaHOBKM B CBOMX JIEMCTBUSAX M ITOCTYNKAax MO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBI0 OKPYKAIOIIHX;

CaMOCTOSITENBHO OCYILIECTBIISITh TMO3HABATEIBHYIO JI€ITENbHOCTh, BBISIBIATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aa4yu B 00pa30BaTEIbHOU
JEATEIIbHOCTU U )KU3HEHHBIX CUTYAlLUsX;

CaMOCTOSITEIbHO  COCTaBIISITh IJIaH  pelIeHus MOpoOJieMbl ¢ Yy4€ToM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW M MPEANIOUYTEHU;

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM;

pacuupsTh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHUM;

Jenath OCO3HAHHBIM BHIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBIICHUIO IMHPOKOW DJPYIUIMH B
pa3HBIX O00JaCTAX 3HAHUM, MOCTOSHHO TOBBIIATH CBOM 00pa30BaTENbHBIA H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalldsiM, BHOCHUTh KOPPEKTHBBI B JEATEIHLHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LEISIM;

BJIQJICTh ~ HAaBBIKAMM  TIO3HABAaTEIbHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUH M MBICIHUTEIBHBIX TMPOILIECCOB, HX PE3YJIbTATOB U
OCHOBaHMi, HCIOJb30BaTh MNPHUEMBI pedyiekcHu sl OLIEHKH CHUTyalluH, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHMBAaTh PUCKA M CBOEBPEMEHHO NPUHUMATh PEIICHHA IO MX
CHUKEHHUIO;



IPUHUMATh MOTHBBI M APTYMEHTHl JPYTUX NpPU aHAIU3E PE3YJIbTATOB
NEATEIIbHOCTH;

3) npuHsITHE Ce0s M APYrUX:

NpUHUMATh ce0sl, MOHUMAasi CBOU HEJOCTAaTKU U JOCTOMHCTBA,

IPUHUMATh MOTHBBI M ApPTyMEHThl JIPYIMX IIPU aHAIU3€ pEe3yJbTaTOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO IPYTrUX HA OLUIUOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUHU IPYTOTO YeJI0OBEKa.

HNPEJMETHBIE PE3YJIbTATHI

[Ipeamernbie pe3ynbrathl ocBoeHus mnporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT criequduueckue g yueOHoro npeamera «buosorus»
Hay4HbIE 3HAHUS, YMEHUS U CHOCOOBI JAEUCTBUN MO OCBOEHHUIO, MHTEpPIIPETAlUU U
npeoOpa3oBaHUIO 3HAHWM, BUIBI ACSITEIBHOCTH MO IMOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUWA B Pa3JIMYHBIX Y4YEOHBIX CUTyalUsiX, & TAaKKE B PpPEaJbHbIX
KU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C OuoJsiorneid. B mporpamme mnpeaMeTHble
pe3yJIbTaThl NPECTaBICHbl MO roj1aM O00y4YeHUs.

[IpeameTHble pe3ynbTaThl OCBOEHHMs yueOHoro mnpenmera «buonorus» e 10
Kacce NOJDKHBI OTPaXaTh:

c()OPMHUPOBAHHOCTb 3HAHUHA O MECTE€ M POJM OMOJOTHHM B CUCTEME HAyYHOTO
3HAaHUS E©CTECTBEHHBIX HAayK, B (OPMHPOBAHMU COBPEMEHHOW E€CTECTBEHHO-
HAYYHOW KapTHUHBI MHpa M HAy4YHOTO MHUPOBO33PEHHs, O BKJIAJE POCCHUCKHUX U
3apyOCKHBIX  Y4EHBIX-OMOJOTOB B  pa3BUTHE OuoOJOTHH, (DYHKIMOHAIBHOMN
IrPaMOTHOCTHU Y€JIOBeKa JJIsl pelleHMs] )KM3HEHHBIX 3a/1ay;

YMEHHUE pacKpbIBaTh COJIEpKaHUE OHOJOTUYECKUX TEPMHHOB W TOHSATHM:
KU3Hb, KIJIETKA, OpraHu3M, wmeradboym3M (OOMEH BeIIeCTB M MpeBpalleHue
SHEpPruM), roMeocTa3 (caMoperyssiius), YPOBHEBAs OpPraHM3alUsl >KUBBIX CHCTEM,
CaMOBOCHIPOU3BEICHUE (PEIPOAYKIHS), HACIEACTBEHHOCTh, U3MEHUHUBOCTh, POCT U
pa3BUTHE;

yMEHHUE u3JaraTb OWOJIOTUYECKHE TEOpUM (KJIETOYHAasi, XpOMOCOMHas,
MyTallMOHHAsl, ULEHTpajlbHas JlorMa MOJIEKYJsipHOM Ouonorun), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydyeHus (0 LEHTpax MHOTrooOpaszus u
NPOUCXOXKJICHUs KyJIbTypHbIX pacteHuit H. V. BaBuioBa), ompenensiTb IpaHHUIIbI
UX MPUMEHUMOCTH K KMBBIM CUCTEMaM;

yMEHHUE BIaJIeTh METOJAaMU HAay4YHOTO MO3HaHUS B OMOJIOTMU: HAONIOJCHUE U
ONMCAaHUE KUBBIX CHUCTEM, IMPOLECCOB U SBJIECHUI, OpraHM3alus U MPOBEICHHE
OHOJIOTHYECKOTO HKCIIEPUMEHTA, BBIIBIDKEHUE  THUIIOTE3bI, BBISIBJICHHE
3aBHCUMOCTH MEXIY HCCIEAYEMbIMH BEIMYMHAMH, OOBSICHEHHUE IOJTyYEHHBIX



pe3y/bTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHITHH, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BBIBOJBI HA OCHOBAHUU TIOJTYYCHHBIX PE3YJIbTaTOB,;

YMEHHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKK BHUPYCOB, KIETOK MPOKAPUOT H
JYKapuoT, OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPTraHU3MOB, OCOOEHHOCTH
npoIleccoB: OOMEHa BEIECTB M MpEBpallleHUs] PHEPTUU B KIETKe, (POoTocHHTE3a,
IUIACTUYECKOTO M JHEPreTUYEecKoro OOMEHa, XEMOCUHTE3a, MMHTO3a, Meno3a,
OIUIOJOTBOPEHUS, Pa3MHOXEHUS, WHAMBUAYAJIBHOTO  Pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHHE TMPUMEHSATH TOJIyUCHHbIE 3HAHUS MJii OOBSICHEHHS OHOJIOTHYECKHX
IIPOLIECCOB U SIBJICHUM, Ul NPUHATHA NPAKTUUYECKUX PEIICHUNA B IOBCEIHEBHOU
KU3HU C ILeapl0 oOecnedyeHus: O€30MaCHOCTH CBOEro 3JI0pOBbS U 310pPOBbS
OKPYXAIOIINX JIOeH, COOMOACHU HOPM TPAaMOTHOTO TOBEJAEHHS B OKPYKAroIIen
NPUPOJIHON cpelle, TOHMMaHWEe HEOOXOJUMOCTH HCIOJIb30BAHUS J1OCTHKCHHM
COBPEMEHHOM ouosorun u OMOTEXHOJIOTUI TUTSL pPaLUOHATILHOTO
IPUPOJIOTIOIB30BAHUS;

YMEHME peuaTh d3JEMEHTapHble TE€HEeTHYECKHE 3aJaud Ha MOHO- H
OUTUOPUIHOE CKpEUIMBAaHUE, CLEIUIEHHOE HACJeOBAHUE, COCTABISTh CXEMBbI
MOHOTHOPHUIHOTO CKpEIIUBAHUS ISl TPEACKa3aHus HACJIeOBAaHUSI MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINOJHATH JAOOPATOPHBIE W MpaKTHYecKHe padoThbl, COOJIIOATH
npaBuiIa Mmpu padboTte ¢ yueOHbIM U JJAOOPATOPHBIM 000PY/10 BAHUEM;

yMEHHE KPUTHYECKH OIICHMBaTh W HWHTEPNPETUPOBATH HWHGPOPMAIUIO
OMOJIOTHYECKOTO  COJIEpPKaHMsA, BKIIOYAIONIYI0 TICEBJOHAyYHBIE 3HAHHUA U3
pPa3IMYHBIX UCTOYHUKOB (CpeACTBa MaccoBOW MHGOpPMaIMK, HAYYHO-MOMYJSIPHBIC
Marepuayibl), 3THYECKHE AacCleKThl COBPEMEHHBIX HCCIEAOBAaHUI B OHOJIOTHUH,
MeIuIuHe, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IMCBMEHHBIE M YCTHBIE COOOUIEHMUS,
0060011ass OMOJIOTUYECKYI0 MH(POPMAIUIO0 U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

[IpenMerHble pe3ynbTaThl OCBOEHHUsI ydueOHoro mpeamera «buonorus» ¢ 11
Kacce NOIHKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CHCTEME HAy4dHOTO
3HAaHUS ©CTECTBEHHBIX HayK, B (OPMHPOBAHMU COBPEMEHHOW E€CTECTBEHHO-
HAYYHOW KAapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAQJE€ POCCHUUCKUX H
3apyOCeKHBIX  Y4YEHBIX-OMOJOTOB B  pa3BUTHE OWOJNOTHH, (DYHKIMOHAILHOMN
IrPaMOTHOCTH Y€JIOBEKa JJIsl PEIlICHUs )KU3HEHHBIX 3a]1ay;

YMEHHE pacKpbIBaTh COJEpKaHUE OHOJOTUYECKUX TEPMHHOB U TOHSATHUM:
BUJ, MOMYJISALKSA, TeHO(OH, SBOJIOLHUSA, IBIKYIINE CUJbl ((aKTOPbI) SBOJIIOLIUH,
IPUCIIOCOOJIEHHOCTh OPTraHU3MOB, BHUI000pa30BaHHE, SKOJOTHUECKHE (PAKTOPHI,



DKOCHUCTEMa,  MPOAYLEHThl,  KOHCYMEHTBI,  pPEIyIEeHTHl, 1N  IUTAHUS,
9KOJIOTHYECKasl MMpaMuja, OuoreoreHos3, onocdepa;

YMEHHE WH3/aratb OWOJIOTMYECKHE Teopuu (dBoJIOLMOHHAs Teopus Y.
JlapBrHA, CHHTETHMYECKass TEOpHsl DBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoasimeBoro cxonacta K. M. bapa, uepenoBaHusi riaBHBIX HamlpaBiIeHUN U
nyteit sBommommu A. H. CesepuioBa, yuenus o 6mocdepe B. M. Bepnaackoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIJIETh METOJaMU HAyYHOTO MO3HaHMUA B OMOJOTUM: HAOIIOJECHUE U
OTNMCAHUE UBBIX CHUCTEM, TMPOILIECCOB U SIBJICHWI, OpraHW3alUs U TPOBEIACHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIIBUKEHHE  TUIIOTE3bI, BbISIBJICHUE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMH BEIMYUHAMH, OOBICHEHHE MOTYYEHHBIX
PEe3yNbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHSATHN, TECOPHM M 3aKOHOB, YMCHHE
JienaTh BBIBOJBI HA OCHOBAHUU TIOJTYYCHHBIX PE3YJILTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE TMPU3HAKK CTPOEHUS OUOJIOTHYECKUX
O0OBEKTOB: BUJOB, MOMYJSIUN, NPOAYUEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOreoeHO30B M DKOCHUCTEM, OCOOEHHOCTH MPOLECCOB:  HACJIEICTBEHHOMN
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUSs, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JCHCTBHA 3KOJIOTHYECKMX (DAKTOPOB HA OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKAa DHEPTrMM B DKOCHUCTEMaX, AaHTPOIOTCHHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KpPYroBOpOTa BEHIECTB U OHOT€OXUMUYECKUX
IUKJIOB B Ouocdepe;

yMEHHE TMPUMEHSATH TOJIyUCHHBIC 3HAHUS JJI1 OOBSCHCHHS OHOJIOTHYECKHX
MPOLIECCOB M SIBJICHHUM, U MPHUHITHS MNPAKTHYECKUX PENICHUA B TMOBCEIHEBHOU
KU3HU C ILeNplo oOecnedyeHus: Oe30MacCHOCTH CBOET0 3JI0pOBbS U 310pPOBbS
OKpYXAaIOIINX JII0/Iel, COOMIOAEHNUS HOPM I'PaMOTHOTO MOBEJEHHS B OKpYXKarollen
OpUPOJIHOM cpefie, TNMOHMMaHHE HEO0OXOJUMOCTH HCHOJIb30BAHUS JIOCTHUKEHUM
COBPEMEHHOM OMOJIOTHH ISl PAallMOHAIIBHOTO MPUPOA0NOIb30BaAHNS;

YMEHHE pellaTh 3JeMEHTapHble OHUOJIOTMYECKUE 3a/layd, COCTAaBJIATH CXEMbI
NEPEHOCa BEILIECTB U YHEPTUU B KOCUCTEMAX (LMY MUTAHMUS );

YMEHHUE BBINOJHATH JAOOPATOPHBIE W MpaKTHYecKHe padoThl, COOJIIOAThH
npaBuiia Mpu paboTte ¢ yueOHbIM U JAOOPATOPHBIM 000PY0BAHUEM;

YyMEHHE KPUTHYECKH OIICHMBaTh W HWHTEPNPETUPOBATH HUHGPOPMAIUIO
OMOJIOTHUECKOTO  COJIEpKaHMsA, BKIIOYAIONIYI0 TICEBJOHAyYHBIE 3HAHHUA U3
pa3MYHBIX UCTOYHUKOB (CpeACTBAa MaccoBOM MHGOpPMAIMK, HAYYHO-MOMYJISIPHBIC
MaTrepuabl), paccMarpuBaTh  [NIOOAJNbHBIE  JKOJOTMYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOIIEHUS,
000011128 OMOJOTUYECKYI0 MHPOPMAIUIO0 U3 HECKOJbKUX HCTOYHUKOB, IPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuyecTBo yacos DJIEKTPOHHBbIE
HauMeHnoBaHue pa3aejioB H TeM nudpoBbIe
Ne i/m P Kontpoabnsie | IlpakTtnyeckue (unpp )
NMPorpaMMbI Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
1 buonorus xak Hayka 2 1 0.5 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
2 JKvBbIe cHCTEMBI U X OpraHU3aIHs 1 bubmorexa [TOK
https://m.edsoo.ru/7f41c292
bubaunoreka IIOK
X 7 1
3 UMUYECKHI COCTaB M CTPOCHHE KIICTKH 8 https//m.edsoo.ru/7f41c292
4 JKuzHenesarenpbHOCTh KIIETKU 6 1 Bubmorexa HOK
https://m.edsoo.ru/7f41¢292
5 Pa3MHOXeHHe 1 HHANBUyaTbHOE Pa3BUTHE 5 0 1 bu6mmorexa [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
5 HacnenctBeHHOCTh U UBMEHUYHMBOCTD 8 15 bubnuoreka [IOK
OpraHu3MOB ' https://m.edso0.ru/7f41¢292
7 Cenexuus opranu3MoB. OCHOBBI 3 bubaunorexa IIOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubaunoreka IIOK
8 P 1 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 4



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

11 KJIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HaI/IMeHOBaHI/Ie a31€J10B U TEM o1 0OBbIC
Ne ni/m P Kontpoabubie | IlpakTHuyeckue (uscpp )
NMPOrpamMMbl Beero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
1 DBOJIOLUOHHAA OMOJIOT U 9 1 1 bubnmorexa LIOK
https://m.edsoo.ru/7f41cc74
9 Bo3HukHOBEHUE U pa3BUTHE KU3HU HA 9 1 05 bubnuorexa LIOK
3emie ' https://m.edsoo.ru/7f4lcc74
bubmorekxa IIOK
3 Opranus o aromas cpena 5 1
PTaHHSMBL H OXpYXarotias cpea https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa M 9KOJIOTHYECKHE CUCTEMBL 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
5 P 2 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2.5



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




ITIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacoB DJIEKTPOHHBbIE
Ne ara nudgpoBbie
Tema ypoka Kontpoabnbie | IlpakTHueckue A dp
n/n Bcero u3ydeHusi | oOpa3oBaTeIbHBIE
padoTbI padoTbI
pecypchbl
bu6mmorexa [JOK
buonorus B cucreme Hayk. BxonHas
1 COHTOONLHAS haGoTa 1 1 https://m.eds00.ru/863e6122
p p https://m.edso0.ru/863e632a
MeToabl TO3HAHUS KUBOUM MPUPO/IBIL.
[TpakTrueckas pabora Ne 1
2 «Iﬁcnonwommfe a3JIMYHBIX 1 0.5 bubmoreia [OK
P ' https://m.eds00.ru/863e6122
METO/IOB IPU U3YICHUH
OMOJIOTHYECKHUX OOBEKTOBY
3 buonornueckue cucTemsbl, IpoOLECCHI 1 bubmoreka [IOK
W UX U3y4CHHUE https://m.eds00.ru/863e6564
4 XumMmuueckui cocta kieTku. Boga u 1 bubnuoreka [IOK
MUHEpAIbHBIE COJIA https://m.edso0.ru/863e674e
bub OK
5 benku. CocTtaB u cTpoeHHE OCITKOB 1 nomorexa I
https://m.eds00.ru/863e6b72
depMeHTHl — OHOJOTHYECKUE
karanu3atopsl. JlabopaTtopHas
6 pabota Ne 1 «M3yuenne 1 05 bubnuoteka [IOK
KaTaJIuTHYECKON aKTHBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha TPUMEPE aMUITA3bI
WJTU KaTajiasbl)»
bub6mmoreka [JOK
7 Vriaesonpl. JInnuasl 1 1

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



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6mmorexa [JOK

8 Hyiientosbie kucaoTsl. AT® https://m.edso0.ru/863e6d5¢c

9 HcTopust u MeTO bl U3yUEHUS bubnuoreka LIOK

kieTku. Kinertounas reopust https://m.edso0.ru/863e6e88

10 Kitetka xak nienoctHas xuBas

cucrema
CrtpoeHue 2yKapuOoTUUECKON KIETKHU.
JlabopaTopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubmuoreka [IOK
11 pacTeHuH, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaxkTepHii o1 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOTIperapaTax i ux
OITHCAHHE)

12 OOMeEH BEIIECTB UIH META00IHU3M Bubmorexa HOK
https://m.edso0.ru/863e766¢
bub6moreka [JOK

13 Potocires. XemocHres https://m.edso0.ru/863e7c98

. bubaunoreka IIOK
14 dnepreTuecknuii 0omen https://m.edsoo0.ru/863e7aae
’Ku3HeHHbINM MK KISTKU. JleneHne
KJIeTKH. MuTo3. JIaboparopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenue Muto3a B 0.5
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIPEIIapaTaxy»
16 Tpancnsauus — 6uocuHTe3 OenKa. bubmuorexa [IOK
[TonyronoBasi KOHTpOJIbHAs paboTa. https://m.edsoo.ru/863e796e
17 buocunTtes 6enka. Peakuus bubmoreka [IOK

MAaTPpHUYIHOI'O CUHTEC3a

https://m.edso0.ru/863e796e



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

18 Hexnerounsie (GopMBbl )KU3HH — bubmuoreka [IOK
BHUPYCBI https://m.edso0.ru/863e7540
bub6morexa [JOK
19 dopMBbI pa3MHOKEHHS OPTAHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
bubanorexa IIOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. O1nJI0/I0TBOPEHHUE.
21 JlaGoparopnas padora Ne 4 05 bubmoreka [IOK
«M3yyenne cTpoeHMs MOIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
29 NunuBryansHOE pa3BUTHE bubanorexa IIOK
OpraHu3MoOB https://m.edso0.ru/863e8436
3 I'eneTnka— Hayka o bubnuoreka LIOK
HACJICICTBEHHOCTH U N3MEHYNBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaCIEJOBaHUS
24 1} 1/13Ha1<0}§ Mosoru6 I/IH HOE buomiorexa LIOK
P ' PHA https://m.edso0.ru/863e8878
CKpeIIBaHuE
UTHOPUAHOE CKpelBaHue. 3aKOH
25 §e3aBI/IIZI/IM0r0 Haine OBaHMS buomiorera LOK
s https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuernieHHOe HacJIeJOBaHHE
npusHakoB. JJaboparopHas padora
26 Ne 5 «M3yuenue pe3ynbTaTtoB 05 bubmoreka [IOK

MOHOTHOPHUIHOTO U TUTHOPHUTHOTO
CKpEIMBaHUs y Ap030(QUIIbI Ha
TOTOBBIX MUKPOTIPEIIapaTaxy»

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



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

97 I'enerukanona. Hacnenosanue 1 bub6morexa [IOK
MPU3HAKOB, CLETIJIEHHBIX C II0JIOM https://m.edso0.ru/863e8c60
NsmenunBocTh. HenacieacreenHas
W3MEHUYMBOCTD. JJabopaTtopHas

)8 pabota Ne 6. Uzyuenue 1 05 bu6muoreka [IOK
MO (UKALMOHHON U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPUAIITMOHHOTO PsiJia U
BapUALlMOHHON KPUBOW»

HacnencrBeHHast USMEHUMBOCTb.

29 Jlaboparopnas padota Ne 7. 1 05 bubmoreka [IOK
«AHanmu3 Mmytamui y a1po3odriel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpEnapaTax»

30 I'enernka yenmoBeka 1 bubmmorexa [IOK

https://m.edso0.ru/863e8d78
Pezepaublii ypok. O6001eHNE 10

31 teme «HacencTBeHHOCTD 1 1

HW3MEHUYHUBOCTH OPTaHU3MOBY
bubmmorexa [JOK

32 Cenexuus kak Hayka u npotece ! https://m.edso00.ru/863e9214

33 MeToasl U TOCTHKEHUS CEJTEKITUHI 1 bubaunorexa IIOK
pacTEeHUM M KUBOTHBIX https://m.edso00.ru/863e9214
brorexnonorus Kak oTpacib

34 npousBojicTBa .MTorosas 1 Bubmrorexa LIOK

https://m.edso0.ru/863e9336
KOHTpOJbHAas paboTa
OBLIEE KOJIMYECTBO YACOB I10 34 4

ITPOI'PAMME



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

11 KJIACC

KosmuecTBo yacoB DJIEKTPOHHBbIE
Ne Mara nu@poBbIe
Tema ypoka Kontpoabnbie | IlpakTHyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
DBOIOLHS U METOMBI €&
1 n3ydyeHus. BxoqHas KoHTpoJibHAs 1 1 bubmmoreia [OK
ye ~oX0A p https://m.edsoo.ru/863ea20e
pabora.
5 HcTopus pa3BUTHS IpeACTaBICHUN 1 bubnuoreka LIOK
00 3BOJIOIUHU https://m.edso0.ru/863e9570
bubaunorexa IIOK
3 MHUKpPO3BOITIO 1
POIBOIONHA https://m.edsoo0.ru/863e9cle
[Momynsnus Kak aneMeHTapHas
€MHUIIA BUA U SBOJIOIHH.
4 JII;60 I;TO Hﬂaﬂ abora Jl\io 1 1 0.5 Bubmorexa LIOK
patopHaip B ' https://m.eds00.ru/863e99c6
«CpaBHeHHUE BUJIOB IO
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JIBrKyIIME CHIIBI (2JIEMEHTapHBIE 1 bu6moreka [IOK
(haKTOPBI) PBOTFOITUH https://m.edso0.ru/863e9da4
6 EctecTBeHHBII 0TOODP 1 ero HopMbI 1 bubmmorexa [IOK
https://m.edso0.ru/863e9ed0
Pe3ynbraThl 3BOMIOLMN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BU000pa3zoBanue. JlaboparopHas 1 05 bu6muoreka LIOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIGHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEJILHOTO XapaKTepay»



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

Hanpasnenus u nytu

bub6morexa [IOK

8 MaKpO3BOJIIOLNU https://m.edsoo.ru/863e9cle
9 HeoOpatumocTh 3BOTOITUN
Uctopus xu3Hu Ha 3eMiie 1 METObI
10 €€ U3y4eHus
1 I'MnoTres3sl NPOUCXOXKACHUS KU3HU bubnmuoreka LIOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3zButue xu3Hu Ha 3emMiie o 3paM U bubmoreka [IOK
repuoaam https://m.edsoo.ru/863ea6hbe
OCHOBHBI€ JTaIbl BOJIOIUN
PaCTUTENHHOTO U )KUBOTHOTO MHUPA.
13 [IpakTuueckas padora Ne 1 05 bubnuoreka LIOK
«/3ydueHune ucKonaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHUI U )KUBOTHBIX B
KOJUICKITUSIX)
14 CoBpemeHHas cucteMa bubmoreka [IOK
OpraHu4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeJIOBeKa (aHTPOIIOTCHE3) bubmmorexa LIOK
https://m.edsoo.ru/863eac2c
16 JIBmxymme cuisl ((hakTophI) bu6moreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJUH DBOJIIOINHU
YeloBeKa
18 UYenoBeueckue pachl U MPUPOAHBIC bu6moreka [IOK
aJarTanny 4ejioBeKa https://m.edsoo.ru/863eaea2
[TonyromoBasi KOHTPOJIbHAS
19 pabota.O000mmEeHNE O TeMe

«Bo3HUKHOBEHNE 1 PAa3BUTUC )KU3HU



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Ha 3eMiie»

20 DKOJIOrHs KaK HayKa
21 Cpenpl 00MTaHUS U HYKOJIOTUUECKHUE bubmorexa [JOK
(baxTopsl https://m.edsoo.ru/863eafec
Abnornueckue GaKkTOpbL.
JlaGoparopnas pabota Ne 3.
«Mopdomorudeckne 0COOCHHOCTH
22 pacTeHui U3 pa3HbIX MECT 0.5 bubmorexa LOK
https://m.edso0.ru/863eb10e
obutanus». JlJabopaTopnas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
23 buotnueckue pakTopsl buomiorexa LOK
https://m.edso0.ru/863eb348
DKOJOTHYECKUE XapaKTePUCTUKH
nonynsuuu. [Ipaktuyeckas pabora
24 Ne 2 «ITomcuéT IIIOTHOCTH 0.5
MOTYJISIIIMI pa3HbIX BUOB
pacTeHun»
o5 Coo01miecTBa OPraHU3MOB — bubaunorexa IIOK
OHOLIEHO3 https://m.edso00.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI bubmuoreka [IOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE MTOKA3aTEIH IKOCUCTEMBI.
27 DKOJIOTUUECKUE MUPAMU/IBL. bubmorexa [IOK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa s3kocucteM. Cykieccus
28 [TpupoHbIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rimobanpHas bubmmoreka [JOK



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

3KOCHUCTEMA 3EMIIU

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

3aKOHOMCpHOCTI/I CYHICCTBOBaHU

but6mmorexa [JOK

31 onocdepsl L https://m.edso0.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3emnun 1

33 CocymiecTBOBaHHE MPUPOIBI U 1 bubmuoreka [IOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
Hroropast KOHTpOJIbHAs paboTa.

34 O0606mmenne Tembl «CoolImecTBa 1 1
9KOJIOTHYECKHE CHCTEMBbDY

OBIIEE KOJIMYECTBO YACOB I1O 34 95

ITPOI'PAMME



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




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJ/IbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIA YYEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pybmos A.M. u npyrue
/Mon pen. [laceunuka B.B., AxnnonepHoe o6miectBo «M3naTenbcTBO

«HpOCBeH_[eHI/IC»

METOANUYECKHUE MATEPHUAJIbBI JIUISA YYUTEJIA

[Iporpamma: Iporpamma no Guosnoruu st 0611e00pa30BATENBHBIX KO
(coopuukbuoniorus. Paboune nporpammel. [Ipenmernas nvHuS yueOHUKOB
«JIunns xu3nm». 10—11 kmaccel: yue6. nocodue aist 061eo0pa3oBaTENbHbIX.
opranuzauuii: 6a30BbIil ypoBenb / B. B. Tlaceunuk, I'. T'. [lIBenos, T. M.

Edumosa. — M. : Ilpocsemrenue, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET

http://www.yandex.ru

http://www.resh.edu.ru

http://bio.1september.ru






