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MNOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMMmbl MO OWOJIOTUHM TEOPETHUECKYIO OCHOBY IS
ompezeNieHus] TMOAXOA0B K (OPMHUPOBAHUIO COJIEPKaHUs Y4eOHOTO MpeaMera
«buosorusi»  coctaBuiM: KoHuentyaiabHele mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COJAEp)KaHUA, pPE3yJIbTaTOB OOyuYeHUs H
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKECHHS 00 OOIIHMX HESIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obmiero oOpa3oBanus B Poccuiickoit ®Denepanuu, a TakKe TMOJOKEHUS O
cnenuduke Ononoruy, e€ 3Ha4eHUH B MO3HAHUU JKUBOW MPUPOABI U 00eCTIeUeHUN
CYILIECTBOBAHMs 4YeJIOBEUeCKOro oodiectBa. COrjgacHO Ha3BaHHBIM IMOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 OuoJiorMM [a€T MpEACTABICHHWE O IMeIax, 00 oOmei
cTpareruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYalOIIMXCS CpEACTBAMU
yueOHoro mnpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneicHue TIO0 pasfenaM H  TeMaMm,
PEKOMEHIYEMYIO TIOCTIEA0BATEILHOCTh U3YUCHHUS yUeOHOTro MaTepuaia ¢ yu4éTom
MEXKMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€Hd, JIOTHMKH 00pa30BaTEIHHOTO
mpoiiecca, BO3PACTHBIX OCOOCHHOCTEN 00YJarOIIIXCS.

B mporpamme mo Ouonoruu TakKe YYUTBHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W TMPEAMETHBIM pe3yibTaTaM
oOydyeHnss B (OPMUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHON
JeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUN 0O0ydYalOImIUXCsl IO OCBOCHHIO COJEP KaHUSA
OMOJIOrHYeCcKOro 00pa3oBaHMUsL.

B nporpamme no 6uosoruu (10-11 xmaccel, 6a30BbIi YPOBEHB) peaIn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3YYCHHMHM Ouonoruw, Onaromaps ueMy B HEH
POCMATPUBACTCS HAMPaBICHHOCTh Ha pPAa3BUTHE 3HAHUH, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  LEHHOCTHBIX
OpUEHTALMNA JTMYHOCTHU, SKOJOTHUYECKOTO MBILUICHUS, PEJCTABICHUN O 3J0POBOM
oOpasze >XU3HM U OEpeKHbIM OTHOILIEHHWEM K OKpYXalolleil MpUpOJHON cpere.
[ToaTomMy Hapsay ¢ M3y4eHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHWHA O
CTPOCHHH KHBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOLECCOB B MporpamMme Mo OHOJIOTHH yIEJIeHO BHUMaHHE HCIOJb30BaHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM dYHcJe: TPOPUIAKTUKHA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJbTUPOBAHUSA, 000CHOBaHUS IKOJIOTHYECKU
IeJIeCO00pa3HOTO0 TOBEACHUS B OKpPYXKAIOMIeW MPHUPOJHON cpeae, aHaM3a
BJIMSIHUSL XO3SMCTBEHHOM JESTENIbHOCTH 4YeJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHHMS K MPUKIIATHON HATIPABICHHOCTH
yueOHoro mpeamera «buosiorus» mpoauKTOBAaHO HEOOXOJAMMOCTBIO 0OECIIeUEHUS



YCIOBUH JIJIsl pEIICHUs] OJJHOM M3 aKTyaJbHBIX 3aJ1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHusi, KoTopas mpennosaraer (OpMHpOBaHHE y  OOyYaromuxcs
CIIOCOOHOCTH aIaliTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonoruss Ha ypoBHE cpemHero oOmero o0pa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHUE y OOYYAIOUIMXCA TMPEACTaBICHUN O
HAyYHOW KapTHUHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O >KMBOW Hpupoje, eé
OTIMYHUTEIHHBIX TpPHU3HAKaX — YPOBHEBOW OpTaHWU3AlMd M JBOJIONWH, CO3HAET
YCIOBUSL  JUISA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpOAbl, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M 0Oe3omacHOro obOpasa
KHU3HHU, SKOJOTHUECKOr0 MBIIUICHHUS, IIEHHOCTHOT'O OTHOILIEHUS K >KUBOU MPHUPO/E
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJOTUSI UMEET TAKXKE VISl PEeIICHHs] BOCTIUTATEBHBIX U
pa3BHBAIOMIMX  3a/Jad  CpelHero  o0mero oOpa3oBaHWs, COLUATH3AIUH
oOyuaromuxcs. M3yuenune 6uonorun odecriednBaceT ycaoBHs i (OPMUPOBAHUS
VUHTEIJUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUM C
NPEICTABICHUSIMHA U3 APYTUX YYEOHBIX TPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHU
u reorpaduu. Ha3BaHHBIE TOJOKEHUS O MpEIHA3HAYCHUHM Y4eOHOTO MpeaMeTa
«buonorus» cocraBUJIM OCHOBY JUIS ONPEIEICHUS MOJAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJAEpXKaHUs, MPEACTABIEHHOT0O B Mporpamme IO
OHOJIOTHH.

OT160p conepxanusi yueOHOoro mpeamera «buomorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C TMO3UIMH KyJIbTYpOCOOOPa3HOrO IOAXO0/Ma, B COOTBETCTBHH C
KOTOPBIM OOYyYaloluecs: TOJDKHbI OCBOMTH 3HAHHMSI W YMEHUS, 3HAUMMBbIE Jif
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSAIONNE aJCKBATHOE ITOBEICHUE
yesJoBeKa B OKpY’Karolled MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUYeCcKou aestenbHOCTH. Ocob0e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJepKaHUs, KOTOPbIE CIy»KaT OCHOBOM Uit (POPMUPOBAHUS
NpPEJCTaBICHU O COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHE MHUpA U
HEHHOCTHBIX  OPUEHTAIUSX  JIMYHOCTH, CIIOCOOCTBYIOIIMX  TIyMaHHU3alHUU
OMOJOTMYECKOro 00pa30BaHMsI.

CTpykTypupoBaHHE COJEp)KaHUS ydeOHOro Marepuaja B Tporpamme TIo
OMOJIOTHMHM OCYILIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTIIMYUTEIBbHBIX OCOOEHHOCTAX KUBOM MPHUPOJBI, O €€ YPOBHEBOW OpraHHU3aIiy U
ABOJIIONINU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro mpeameTa «bromorusy»
BBIJICTICHBI CIICAYIOIINE COJIepKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeTosI
Hay4yHOTO To3HaHU», «KieTka kak Ouomormueckas cucrema», «OpraHu3M Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOToOOpas3ne OpPraHUYecKOro MHUpPay,
«DBOJIOLUSA KUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJlaJiecHHe  OOyYaroUIMMHUCA 3HAHUAMH O  CTPYKTYPHO-(PYHKIMOHAIBHOU
OpraHu3alMi >KUBBIX CHCTEM pPa3HOr0 paHra U MNpuoOpeTeHrue YyMEHU
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JIEHCTBUH B OTHOUICHHMH OOBEKTOB
KUBOU MPUPOABI M PEIICHUS] Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu uzydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIIeUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUNW O OMOJOTUYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyXKalluX OCHOBOM
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUPA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3ALMH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCIJIEIOBaHMIX B OMOJIOTUY;

dopMupoBaHue y OOYyYarOIIMXCS TO3HABATENBHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IVISII0OB, WJEH U TOJAXOJOB K M3YyYEHUIO JKUBBIX CHUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHME Yy oOOywaroumxcs oOmeil KyapTyphl, (YHKIHOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa JKMBOM MPUPOJbI HA OCHOBAaHUU 3HAHUW U OMbBITA, MOJYYEHHBIX MpU
U3y4eHUU OMOJIOTUY;

dbopmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM NEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHS K HEW, COOJIIOICHHS STHUECKHUX
HOPM IIpU MIPOBECHUHN OMOJIOTMYECKUX HCCIIET0BaHU;

OCO3HAHHE IEHHOCTHM OWOJOTMYECKHX 3HAHUW JI TOBBILICHUS YPOBHSA
HKOJIOTUYECKOM KYIBTYpPHI, 4151 ((OPMUPOBAHMS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEIHEBHOM KU3HU JIJIS
OIICHKH TMOCJIEACTBUI CBOEH JEATEIHHOCTU 1O OTHOIICHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3[I0pPOBbIO, OOOCHOBaHHME U COOJIOJEHHE Mep MNPO(OUIAKTUKU
3a00JIeBaHU.

B cucreme cpeanero ooOmiero o6pazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBIISIETCSI O0s3aTENIbHbIM yUe€OHBIM MPEIMETOM, BXOISAIIUM B
COCTaB MpeaIMeTHOM 00nacTu «EcTecTBeHHO-HAYyUYHbIE TIPEIMEThI.



Jlst m3ydenusi Onoaoruy Ha 6a30BOM ypOBHE CPEIHETO 001Iero 00pa3oBaHus
otBoauTcs 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Henmemo), B 11 kimacce — 34
yaca (1 gac B Hegento).

COJEPXAHUE OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBs3b OHOJIOTHUU C OOIIECTBEHHBIMU, TEXHUUECKUMU U
JIPYTMMH €CTECTBEHHBIMM HayKaMH, Quiiocouen, STUKOM, 3CTETUKON U MPaBOM.
Posnp Ouonorun B (QOPMHUPOBAHMU COBPEMEHHOW HAyYHOW KApTUHBI MUDA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTopI TO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAaHUE,
u3MepeHue, Kiaccuukamus, MOACIMPOBaHUE, CTaTHCTUYECKas 00paboTka
JAHHBIX ).

JdemoHcTpanuu:

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

Tabmuibl 1 cxeMbl: «MeTOo bl TO3HAHUS JKUBOU TPUPOIBI.

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

ITpaktnueckass pabora Ne 1. «Mcmosb3oBaHME pas3iIUYHBIX METOAOB IpU
U3y4YE€HUU OMOJIOTUYECKUX OOBEKTOB.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMS.

Xusble cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ounonoruu. OTinyme
JKUBBIX CUCTEM OT HEOPraHUYECKOM IPUPOJIBI.

CpoiicTBa OMOCUCTEM M X pa3HOOOpas3ue. YPOBHHU OPraHU3aLUN OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBbIM, OPraHU3MEHHBIM, NOMYJIALUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHncTpanun:

Tabnuupl U cxembl: « OCHOBHBIE NMPU3HAKU JKU3HW», «YPOBHHM OpPTraHU3aALUU
YKUBOU IIPUPOABD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKnil COCTAB H CTPOCHHE KJIETKH.

XVMMHUYECKUM COCTaB KIETKHM. XWUMHUYECKHE DJIEMEHTBI: MAKPOJJIEMEHTHI,
MHUKPOJIEMEHTHI. Bosia 1 MUHEPAJIBHBIE BELIECTBA.

@yHKIMU BOABI W MHUHEPAIBHBIX BeElleCTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoenue 0eaKoB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHuMble U 3aMEHUMBIE aMHUHOKHUCIIOTBL. AMUHOKHMCIIOTHBIA COCTaB. Y pOBHHU
CTPYKTYpbl ~O€IKOBOW MOJIEKyJbl (IIEpBUYHAs, BTOPUYHAs, TpETUYHAs U



YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKue cBoHcTBa OenkoB. buosnormueckue
byHKIIUN OETIKOB.

depmentsl — Owuonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHTa:
aKTUBHBIM UEHTp, cyOcTpaTHas crnenudpuyHocTth. KodepMeHnTsl. Butamunsi.
OTnuuust PepMEHTOB OT HEOPTaHMYECKUX KaTalIU3aTOPOB.

VYrneBompl:  MoOHOcaxapuabl (TJIIOKO3a, pubo3a ©  J1e30KCHUpHb03a),
aucaxapuipl  (caxaposa, JakTo3a) UM nosMcaxapuibl  (Kpaxmall, TJIMKOTEH,
HeJUI0I103a). buonornyeckue GyHKIIMM yriieBOI0B.

Jlunuasl:  Tpurauuepuabl, QGocoaunuasl, crepounpl. ['mapoduabHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
yTJ€BOJIOB, OEJIKOB M JTUMUA0B KaK HICTOYHUKOB SHEPTUU.

Hyxknennoseie xucmorer: JIHK wn PHK. Hykmeornasr — moHOMEpSHI
HyKJIenHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u ¢pynkuuun PHK.
Buasl PHK. AT®: ctpoenune u hyHKIMH.

[{utonorus — Hayka o kietke. Kiietounas teopus — npuMep B3aMMOJEUCTBHUS
uzael u (akToB B HAYYHOM MO3HAHUU. MeTo1bl M3yUeHUs KIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmMe TMNpU3HAKH KIETOK:
3aMKHyTas HapykHas meMOpana, mosiekynbl JIHK kak renerumdeckuii ammapar,
cucTeMa CuHTe3a Oeska.

Tunsl KIETOK: »yKapuoTHuYecKas U Mpokapuotuyeckas. (OcoOeHHOCTH
CTpOEHHS TpoKapuoTHueckor KieTku. Kierounas ctenka Oaktepuil. CtpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, JXKUBOTHOM U
IpUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KIJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
¢ynkiun. [Inazmatudeckas memOpana, e€ cBoiicTBa U ¢pyHkiuu. [{utomnnazma u eé
opranounbl. OmHomeMOpaHHbie opraHowabl kieTku: JIIC, ammapar I'onbmxw,
In30COMBIL.  [10yaBTOHOMHBIE OpPraHOWbl KIIETKHM: MHUTOXOHIPHUH, ILJIACTUIBI.
[IpoucxoxjieHne MUTOXOHJpUM W TIacTua. Bunbl mnactun. HememOpaHHbIe
OpraHoubl KIETKU: PHOOCOMBI, KJIETOUHBIM MLEHTP, LEHTPHOIH, PECHUUYKH,
KIyTUKA. QyHKIIUN OPraHOMI0B KIIETKU. BKitoueHus.

SAnpo — perynatopHslil neHTp KiaeTku. CTpoeHue siapa: saepHas 000104Ka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrIOpPT BEMIECTB B KIIETKE.

JdemoHncTpanun:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. lllnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupone», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.



Tabmuubr n cxembl: «llepuogmyeckass TabiauIla XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenne pepmentay, «Hyxnennossie kuciaotel. JJHK», «Ctpoenue monekynbl
ATDy», «CTpoeHrE 2yKapUOTUUECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE MPOKAPUOTUYECKON KIETKHY,
«CTpoeHue siipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opynoBaHue: CBETOBOM MHKPOCKOMN, OOOpYyAOBaHHME /Jsi TPOBEACHUS
HAOMIOCHUM, W3MEPEeHH, SKCIEPUMEHTOB, MUKpOIpENnaparbl pPAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

Jlabopatopuas pabora Ne 1. «M3yueHne KaTAIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMepe aMuIa3bl W KaTajlas3bl).

JlabopatopHas pabota Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTEHUI,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
ONMCAHUEN.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTa0ou3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JUCCUMUJIISIUA (SHEPreTUYeCKii OOMEH) — JIB€ CTOpPOHBI €AMHOro IIpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN 1 rerepoTpodHbii. Poms dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN YHEPTUU B KIIETKE.

®ortocunTte3. CperoBas W TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dbotocunTe3a. DPhekTUBHOCTL (HhOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A JJIs JKU3HU
Ha 3emiie. BausiHue ycnoBuii cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMICHUS! €r0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaYEeHUE XEMOCUHTE3a IS
YKU3HU Ha 3eMJI€.

OHepreTudecknii oOMeH B KJeTKe. PaciiernsieHue BeliecTB, BbIICICHHE U
aKKyMyJUpPOBAaHHE OJHEPruM B KJIETKE. OITambl HSHEPreTHUYECKOro oOMeHa.
['mukonmus. bpoxenune m ero Buubl. KHCIOpOOHOE OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dhochopunupoBanue. O HEKTUBHOCTh
HHEPreTUYECKOro ooMeHa.

Peakiun martpuunoro cunresa. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi reHetnueckod uHopmanmMu B KIETKE. |'€HETHYECKH KOA U €ero
cBoiictBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsuus — 6uocunTes
Oenka. Otanbl TpaHcisiuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.



Heknerounsie ¢popmsbl xu3Hu — BUpychl. ctopus otkpeitus Bupycos (/. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnm pacTteHmii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BHY) — BozOyautens CIIM/la.
OOpatHast ~ TpaHCKpuIlLUs, peBepraza u  uHrerpaza. lIpodunakrrka
pacnpocTpaHEHHUs] BUPYCHBIX 3a00JIeBaHUIl.

JdemoHncTpanun:

[Toptpetsrl: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupsses.

Tabmuubl U cxembl: «Tunel nutaHus», «Meradonusmy, «MuUTOXOHAPUS,
«JHepreTuyeckuii oomen», «Xmopomiacty, «®Potocunrtedyn, «Ctpoenne JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xu3HeHHbINM 1uka Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anminkauuu «Yasoenue IHK u Tpanckpunuumsy,
«buocuntes 6enkay, «CTpoeHHe KIETKN», MOJeb cTpyKTyphl JTHK.

Tema S. PasMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounplii UK, WM JKU3HEHHBIM WK KieTku. MHTepdaza m MUTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTPUYHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JlumiouaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOphL.  XPOMATHUIBI.
[{uTosIOTMUECKHE OCHOBBI PAa3sMHOKEHUS W  HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpPraHU3MOB.

Henenue knetkn — muto3. Craauu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTUYECKUI CMBICI MUTO34.

[Tporpammupyemast rubGessb KJISTKA — aromnTo3.

dopmbl pa3MHOKEHUSI OPraHU3MOB: OecIoyioe U 1moioBoe. Buabl 6ecnonoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, II0YKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
criopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €r0 3HaYEHHUE JUIS CEJICKIUU.

[TooBo€ pa3MHOKEHHUE, €TO OTIINYHS OT OECIONOTO.

Meiio3. Cragun meiio3a. Ilponeccel, nmpoucxoAsiye Ha CTaausix Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKUI CMBICT H
3HaYCHUE MENO03a.

['amerorenes — mpoiecc 00pa3OBaHUs TMOJOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBele >kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
Oco0EHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OIuiogoTBOpEHUE.
[TapTeHorenes.



WunuBunyanbHoe pas3BuTue (OHTOTEHE3). OMOpHUOHANIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOe paszButve. TUIIBI
NOCTAIMOPUOHAIBHOTO PAa3BUTHS: MpsMoe, Hempsimoe (JIMYMHOYHOE). BrnusHue
cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdemoHcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3sMHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOKEHUE
pacteHuit», «Jlenenue kietku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsrii mukn», «Pemmukamus JTHK», «Mutos»,
«Menos», «IIpsamoe u HenpsaMoe pa3BUTHEY, «l aMETOTeHE3 Yy MIIEKOIUTAIOIIUX 1
yeaoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBaHue: MUKPOCKOIIL, MUKpOIpenaparsl «CriepMaTo30M1bl1
MJICKOITATAIOLIETOY, «SHIEKIIeTKa MIIEKONUTAMEro», «Kapuokunes B kinerkax
KOpElIKa JIyKa», MarHuTHAas MOJEJb-allUInKauus «/leaeHue KIEeTKu», MOJEIb
JHK, mozaens meTada3zHoit XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabopatopHas pabora Ne 4. «/3ydeHuwe cTpoeHHUS TOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuky. Micropus pa3Butus reHeTuku. Ponbs nurosnoruu
U 3MOpUOJIOTUM B CTAaHOBJICHMM T€HETUKHU. BKiaa poccuilckux M 3apyOexHBIX
YU4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (TruOpuI0JIOTHUYECKH,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTH4YeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
noHsATUs. ['eHeTnuecKkas CUMBOJIMKA, UCTIONIb3yeMasi B CXeMaX CKpEIIMBaHUIA.

3aKOHOMEPHOCTH HacJEAOBaHUS MPU3HAKOB, YCTaHOBIIEHHbIE I'. MeHnnenem.
MonorubpuiHOe CKpellluBaHWe. 3aKOH €AUHO-00pa3usi TUOPUIOB IIEPBOIO
nokojeHusd. IlpaBuno JgOMuUHHpOBaHMS. 3aKOH pACIICIUICHHUS IPU3HAKOB.
['unore3a yncroTel ramet. [1oHOE M HEMMOIHOE JOMUHUPOBAHUE.

JurubpugHoe  CKpeliMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyouee ckpeupanue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTsI OTIpEICNIeHUsI TEHOTHUIA OCOOH.



CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUIEHHOMY HAcJ€JOBaHUIO 'eHOB. HapymeHue cuenyieHrs reHOB B pe3yjbTare
KPOCCUHTOBEpA.

XpOMOCOMHas TEOpUs HACIIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.

['eneTuka nosa. XpoMOCOMHOE ONpeAceHUE Moya. AyTOCOMBI U TOJOBBIE
XpoMocoMbI. ['oMorametrHeie M rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. BapuallmoHHbIN psiJl M BapUallMOHHAS KPUBASL.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC ITPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYMUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBAa KOMOWMHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHas "3MeHUIUBOCTh. Kimaccudukanus MmyTainmii: TeHHbBIC,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluidi. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTMYECKUX PSA0B B HacieacTBeHHOM n3menunBocty H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl TEHETUKU
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOTCHETHUCCKHUM, OMOXUMHYECKHIHA,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPEAECIEHUE T€HOTHIIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI1P-anamm3a. HacmencTtBenHsie 3a00JieBaHUS YEIOBEKA: TI'CHHBIC OOJIC3HH,
OOJIE3HH C HACJEACTBEHHOM MpPEenpacroyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comartnueckue H TreHepaThBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHIBI
3I0pOBOTO 00pa3a >KU3HH, AUATHOCTUKH, MPOGUIAKTUKHN U JICYCHUS TCHETHIECKUX
OoJsie3Hel. Meauko-TeHeTHYeCKoe KOHCYJIbTUPOBAaHHME. 3HAYEHUE MEIUIIMHCKOU
TCHETUKH B MIPEJOTBPAICHUY U JICYCHUY T€HETUUECKUX 3a00JICBaHU YeIoBeKa.

JdemoHncTpanun:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuinos.

Tabmuubr u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAHME UM €ro
LUTOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS U €ro LHUTOT€HETHYEeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpeIIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOB», «l'€HeThueckue KapThl PACTCHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUICHHOTO C Tmojom», «Kapuotumsl dYenoBeka H KUBOTHBIX», «Buabl



U3MEHYUBOCTHY», «MoaudukaunoHHas W3MEHYUBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTD.

ObopynoBanue: MoJeIH-aNIUIMKAMN «MOHOTHOPUIHOE CKPEIIUBAHUEY,
«HenonHoe nmoMuHHMpoBaHUEe», «JuruOpuaHoe ckpemuBanue», «llepexpéct
XpOMOCOM», MHKPOCKOIl M MHKporpenapaT «Jlpo3zodpuna» (Hopma, MyTauuu
(GhopMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moCceBHOI.

JlabopaTtopHble U NpakTHYecKHe padoThI:

JlabopaTtopHas pabota Ne 5. «/3ydenue pe3yiabTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUHOTO CKPEIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue Moau(pUKaIIMOHHOW U3MEHUYUBOCTH,
IMOCTPOCHHUE BAPUALMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlaGopatopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uibl Ha TOTOBBIX
MHUKPOIIPETAPATAX ).

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekiys Kak Hayka W MPOUECC. 3apOKICHHUE CEJNEKIUH U JIOMECTUKAIIMS.
Yuenne H. W. BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJBTYPHBIX pacTeHUM. LIEHTpBI MPOMCXOXKIAEHUS AOMAIIHUX XKUBOTHBIX. CopT,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METO/bI ceNeKInu. MaccoBblii M1 MHAUBUIAYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3KopoACTBEHHOE
ckpeuBanue — HUHOpuauHr. Ywucras nuHug. CKpelMBaHUE YHMCTHIX JIMHUU.
['ereposuc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHI.
Otnanénnas rtulOpunumzauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHes u
NOJIyYEHUE NOJMILIONI0B. JIOCTH)KEHMsSI CENEeKUMHU pacTEHUM, MXUBOTHBIX U
MUKpPOOPTaHU3MOB.

buotexHONOrUs Kak OTpacib NpPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTaIbl
co3nanusa pexomOuHanTHOW JIHK wu TtpaHcrenneix opranusmoB. Kierounas
uHxeHepus. Kierounble KyabTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUU.
KiioHupoBaHue BBICOKOIIPOJIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

DKojoruyeckue W dthdeckue  mpobiembpl. MO -  reHeTuM4ecKu
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Baswios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHoB.

Tabnuiel 1 cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHui», «Iloposbl TOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHui», «Otnanéanas rudpunuzaus», «Paboter akanemuka M. @. MBanoBay,



«[Homumnounus», «OOBeKTH OuoTexHomorun», «Kierounele KynbTypbl U
KJIOHUpOBaHHe», « KOHCTpynpoBaHue 1 mepeHoc reHOB, XPOMOCOM.

O6opyaoBaHue: MyJISKU TUIOJ0B U KOPHETIIO0B TUKHUX (POPM U KYJIbTYpPHBIX
COPTOB pacTeHui, repbapuii «CenbCKOX03HCTBEHHBIE PACTEHUS.

JlabopaTopHble U MpaKkTHYECKHEe PadOThI:

Okckypcusi «OCHOBHBIE METOJbl M JIOCTHXKEHHUSI CENEKLIUU PAaCTeHUH u
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, TJIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHUIO
arpoyHHBEPCHUTETA WM HAyYHOTO LEHTPA)».

11 KJIACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[Tpennochliku BO3HUKHOBEHHSI SBOJIIOIIMOHHOW TEOPUH. BOJIIOIUMOHHAS
Teopusi U €€ MecTo B OuMonoruu. BrnusHue 3BOJIOIMOHHON TEOpUM HA pPa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerenbctBa HBoMONUU. [laneoHTONOrHYECKHE: TMOCIEI0BATEIbHOCTD
NOSIBJIGHUST BHUJOB B TMAJICOHTOJIOTHYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckne: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuyus SMOPUOHOB pa3HbIX BUJOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHBIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTeH y BceX
OpTaHU3MOB.

OpomonrionHas Teopusi Y. Jlapeuna. Ilpennochuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyLIME CHUJIBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE TPU OrPAHUYCHHOCTH PECYPCOB, HEOMPEICIEHHAsS W3MEHUUBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3BoroIuH (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

MuxkponsBomornus. [lomymnsuus kak eAMHUIA BUA U BOJIOLIMH.

JBrokymue cuiibl (pakTopbl) 3BOJIOLMKU BUAOB B Ipupoae. MyTalmoHHbIN
IpoLEecC M KOMOMHATHBHAs WM3MEHUYUBOCTH. [lOMynslMOHHBIE BOJHBI U JApeid
reHoB. M3omsiiust 1 MUrpanus.

EcrectBennbiii oTOOp — HampaBisoomui  (akTtop SBOMOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco61eHHOCTh OpPraHU3MOB KAk pe3yjibTaT 3Bojtouuu. [Ipumepst
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(d03bl U UANO-aAaNTaLUH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHbBIE  (GOPMBI
BUJ1I000pa30BaHMs: Teorpaduueckoe, IKOJIOTHIECKOe.



MaxkposBomtorusi.  Dopmbl  3Bomonuu:  (QUIETHYECKAs, JUBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUH.

[TpoucxoxaeHne OT HeCNeUHAIM3UPOBAaHHBIX NpenkoB. IIporpeccupyromas
crienuanu3anys. AJanTUBHAS paguaLus.

JdemoHncTpanuu:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnuups! 1 cxemsl: «Pa3BUTHE OpraHMYECKOro MuUpa Ha 3emiie», «3apOoIbIIIn
NO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy», «PDopmbel  0O0pbObI 32
CyLIECTBOBaHHUE», «EcTecTBEHHBIM 0TOOp», «MHOroo0Opasue COpTOB PACTEHUI,
«MHoroobpazue  nopon  KMBOTHbIX»,  «llomymsauum»,  «MyTraunoHHas
U3MEHYUBOCTB», «Apomopdo3sy, «Mnumoananramumy, «OOmas nereHepanus»,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema Mapmpyra nyremecTtsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpuCoOCOOIEHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
HA0Op TUIOAOB M ceMsH, Kosuiekuus «[Ipumepbl 3aluTHBIX MPHUCIIOCOOICHUM Y
AKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPABICHUS IBOJIIOLMHU», 00ObEMHAs MOJENb
«CTpOeHHE roJIOBHOTO MO3ra IO3BOHOYHBIX Y.

buoreorpaduueckas kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
UCKOINAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpéct
XpOMOCOM», BJIaHbIe mpenaparsl «Pa3Butue Hacexkomoro», «Passurne
JATYIIKW», MUKporpenapatr «/[pozopuna» (Hopma, Myrauuu (HopMbl KpPbUIbEB U
OKpacKH Tena).

JlabopaTtopHble U NpakTHYecKHe PadoThI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M pPa3BUTHE KU3HHM Ha 3emJie.

JloHay4yHble TPENCTABICHHUS O 3apOXKACHHHM >KU3HU. HayuyHbple rumnoressl
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M NaHcHepMusa. XHUMHUYECKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MOATBEPKICHUE XUMHYECKON 3BOJIIOIMHU. HavyanbHbIe 3Tarbl
ouonoruueckoit ssosonuu. I'nnoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HMX 3BOJIOIUS.
dopMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.



PasButne xu3Hu Ha 3emie no 3paMm u nepuoaam. Kartapxeil. Apxeickas u
nporepo3oiickas dpbl. [laneosoiickas spa W €€ mnepUOABl: KEMOPHUICKHUIA,
OPJAOBUKCKUH, CHITYPUUCKHM, TEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o301cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3zoiickas 9pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa U IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [I0siBJIEHME, pacliBET ¥ BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYeCcKOrO0 MHpa KaKk OTpaKeHHE H3BONOUUA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

DBOJIOLHS Ye0BEKA. AHTPONOJIOTHs Kak Hayka. PazButue npeacraBieHui o
MIPOUCXOKJICHUHN 4YelIoBeKa. Meroasl Hu3ydyeHus aHTponoreHesa. CxoncrtBa u
pa3IMyKs 4€JIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

HBuwxymme  cuibl  (pakTopel) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOmiecTBeHHbII 00pa3  JKU3HH,
W3TOTOBJICHUE OPYIUH TPYZa, MBIIUICHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YenoBek mnpsaMoxonsuuyi, YenoBeK HeaHACPTAIbCKUM, YenoBek
pa3ymHblii. Haxonku MCKOmaeMmbIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHUS, 00JacTb
pacrnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOU]IHAA
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUalibHAs),  MOHTOJOUIHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX pac K YCIOBHAM CYIIECTBOBAaHMS. EIMHCTBO 4YEIOBEYECKHUX pac.
Kpurtuka pacusma.

JdemoncTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JlapBuH.

Tabmuupel u cxembl: «Bo3nukHoBeHHne CoJHEYHOM CHCTEMBI», «Pa3BuTHE
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIIETKay,
«IIpokapuoTnueckast Kietka», «COBPEMEHHAs] CHCTEMA OPraHUYECKOTO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IpPEIKOB
COBPEMEHHOI0 4YeJoBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HeIoBeUeCKne pachl».

O6opynoBanue:  mynsiku — «lIpoucxoxnaeHue  yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTaliblla, KPOMAHBOHIIA), CJICTIKH WIIU
U300paKeHHs] KaMEHHBIX OpPYAHM MEepBOOBITHOIO YENOBeKa (KaMHHU-YOMIIEPHI,



pyOuna, ckpebia), TEOXpoHOJOTHYecKass Tabnuma, Kouiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUIN».

JlabopaTopHble U NpakTHYecKHe PadoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
KUBOTHBIX B KOJUIEKIIHAX).

OKCKypeHsl «IBOJIOLKS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIN WM KpaeBeTUECKUI My3eii).

Tema 3. Oprann3Mbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl IKOJIOTuU. MeToIbl SKOJOTUYECKUX
UCCJIeI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAaHU3MEHHAS.

Oxonoruueckue (aktopel. Knaccudukanus skxonorudyeckux (HakTOpOB:
abnotnyeckre, OWOTHMYECKHE U aHTPOINOreHHble. JIeHCTBHE SKOJOTMYECKHUX
(GhaKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucniocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUMU:
KOHKYpPEHLIUs, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHUe OWOTHYECKUX B3aUMOJEHCTBUUN Il CYIIECTBOBAHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyjsauuu. (OCHOBHBIE TOKa3aTenu
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpanus. J[mHaMuka YucIeHHOCTH MOMYJISIUUA U €€ Peryisiiusl.

JdemoncTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. I'ekkensb.

Tabmuubr u cxemsl: kapta «[Ipupogusie 3081 3emany, «Cpeasl oOUTaHUS
opranu3zMoBy, «®Doronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MONyJsiuu uHPy3opuu-typenprny, «[Iumespie enm.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopHas pad6ota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlaGopartopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJSUUNA pa3HBIX BUOB
pacTeHUu».

Tema 4. CooO1ecTBa ¥ 3KOJI0rHYeCKHE CHCTEMBI.



Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-mommHanTtel. CBsizu B
ouoneHose.

Dkoyioruueckue cuctembl (dkocuctembl). IloHsatue 00 »3KocuctemMe u
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYILIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduyeckue (muuieBbie) YPOBHM SKOCHUCTeMbl. [luieBble I[enmu U CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMBbI: Omomacca, NPOAYKIHUA. DKOJIOTHYECKUE
nupamMubl:  MPOIYKLUMHU, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOIHOIO
WA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazne kak ¢aktop ycToHdmBOCTH 3KocucTeM. CoxpaHeHHe
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH OHochephl Kak
rJ100aJIbHOM SKOCHCTEMBbl. JlMHaMHueckoe paBHOBecMe U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIbHOCTh Orocdepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOT€HHBIE U3MEHEHHs B Onocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHME MPUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opasus Kak OCHOBa yCTOWYMBOCTU O6uochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS] MPUPOJHBIMU pecypcaMd M MX HUCHodb30BaHue. JlocTukeHus
OHOJIOTHMU U OXpaHa MPUPOJIbI.

JdemoHncTpanun:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpl u cxemsl: «llumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBay, «llenu nuTanusy, «IKoJOTHYECKAasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  jeca», «buomeHo3 BomoéMa», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIC  BO3JEUCTBHS Ha Ipupony», «BaxHenmme HUCTOYHMKHU
3arpsi3HEHUs] BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BakHEWIIas COCTaBISIONIAS
ounochepr», «DakTophl Aerpaganuu mnousy», «llapHukoBbiil 3dpdext», «DakTopbl
paIrMoaKTUBHOTO 3arpsizHeHus: Ouocdeprl», «OO0mas cTpykTypa Ouocheps,



«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepb»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroopot a3ora B mpupoze».

ObopynoBanue: Mojenb-anInKanus «TUIUYHbIE OHOLIEHO3bI», TepOapuii
«PacTutenbHble COOOIIECTBaY, KOUIEKIINHN «bUOLIeHO3Y, «BpenuTenu BaKHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYpP», TIepOapuu M KOJUIEKLIMHM PpacTeHUud H
JKUBOTHBIX, IPUHAJIEKAIIME K Pa3HBIM 3KOJIOTMYECKUM IPYIIIaM OJHOIO BHIA,
Kpacnas kuura Poccuiickoit ®enepanmu, H300pa)K€HUS OXpPAaHSIEMBIX BHUIOB
PACTEHUH U )KUBOTHBIX.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCA TpPeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEro  OO0Iero  0oOpa3oBaHUS:
JTMYHOCTHBIM, METAIPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeameTra «bHomorus»
BBIJICJICHBI CIIAYIONINE COCTABJISIONINE: OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPEACIICHUI0, HaJu4he MOTHUBAlMKM K OOY4YeHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIICHUW JMYHOCTH HAa OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIOCOOHOCTh OOYYarOIUXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa3oBaHMs, HAJIMYME HKOJOTHMYECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH I1IEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIMyHOCTHBIE pe3yNIbTaThl OCBOCHHS IpeaMeTa «bHOJOTHs JOCTUTaroTCs B
CANHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTM B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
NOBEJACHUSI U CIOCOOCTBYIOT MPOILIECCaM CaMOINO3HaHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEW TMO3UIUU JIUMYHOCTH, NATPUOTU3MA,
YBaKECHUSI K 3aKOHY W MPABOIOPSAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHSI, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUI0 U
TpaauIlUsIM MHOTOHAIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, npupoje u
OKpPYKarolUIEu cpele.



JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
JOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaIOMIMXCsl PYKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IlEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa M ONBITA ACSATENBHOCTA B MPOLECCE PEaTU3allMi OCHOBHBIX HAINPABICHUN
BOCIIUTATEBHOU ESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaIaHCcKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETrocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHA M MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON NEATENbHOCTH TMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO IO OTHOIIECHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSMU, KYyJIbTYPHBIMHU LIEHHOCTAMHU U
COIIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATEIbCKUX 3aJa4y, YBaXKUTEIbHOIO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB NpHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTD poccuiickoi rpaXKIaHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTH TEpe]
Ponuuou, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM A3BIK U KYJBTYpY,
IPOLJIOE U HACTOSIIIEE MHOMOHAIMOHAIILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO U MaMSATHUKAM MPUPO/IBI,
JTOCTHXKEeHUsIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BUTHE OWOJOTWMH, TOHWUMAHUS 3HAYCHHUs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOTO OOIIECTBA;

ujaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amurte OTedecTBa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;



c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOIO MPUHATHS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuusaMu HaponoB Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MOHMMAHUE YMOIMOHAIBHOTO BO3ICUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢usuueckoro BocnuTaHUA, GOPMHPOBAHMS KYJbTYPbl 3[0POBbSI U
IMOIMOHAJILHOTO 0JIArOMOJyYHs:

MOHMMAHUE W peanu3anus 370pOBOTO U Oe3omacHOro oOpa3a KHU3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBWJI W HOPM,
cOaJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusuyeckas
aKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (DHU3HUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MOHMMAHUE 1IEHHOCTH TNpPaBUJl HHAUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJICTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIECHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

TOTOBHOCTh K AKTHUBHOM JEATEIbHOCTH TEXHOJOTMYECKOM M COLMATIbHON
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYyIO JAEATEIbHOCTD;

WHTEpPEC K pa3nuuHbIiM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKH 1IEJIECO00pa3HOE OTHONIEHHE K MPUPOAE KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;



MOBBIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEACTBUU A
OKPYXaroUen Cpebl;

OCO3HaHUE TriI00aTbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTed ux
peLIeHuS;

CIIOCOOHOCTh HUCIOJIB30BaTh MpHOOpEeTaeMble MNpU H3YYCHHH OHUOJIOrHU
3HaHWS W YMEHHS TMpPU PEIIeHUH NpoOJieM, CBA3AHHBIX C palMOHAJIbHBIM
OPUPOAOIOIb30BaHUEM  (COONIOZEHME  TpaBUJ  NOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHHWE pAaBHOBECHS B OKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphI);

AKTUBHOE  HEMNPUITUE JIEWCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE IPOrHO3UMPOBATh HEOJIArONpUATHBIE SKOJOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILIAT HUX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
OmbITa NEeATEIbHOCTH AKOJIOTHYECKOM HaIlPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATMBHOM M COLHMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYACTHIO B MMPAKTUYECKON JIESITEIIbHOCTH 3KOJIOTHYECKOU
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpPLICHCTBOBAHUE S3bIKOBOM M YWTATENIbCKOM KYyJNbTYpbl KaK CpEICTBa
B3aMMO/JICHCTBUS MEXK]y JIFOJbMH U MIO3HAHUS MUPA;

NOHMMaHUE crneuuUuKy OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeacTaBieHus] 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKA U
oO1iecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuu MpodiieM
COXpaHEHUs TPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3ALINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTh pPEecypcHble  MpPOOJIEeMbl  pPa3BUTHUS
4eJIOBEUECTBA, MOUCKA MyTEe BBIXO/A M3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
ofOecrieueHHss  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJIYYEHHM OHOJIOTMYECKHX 3HAHUKW B IEJSIX
NOBBIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak



COCTaBHOHM 4acTH (PyHKUIMOHAJIBHON I'PaMOTHOCTH O0OydYarommxcs, GopMupyemoi
IpU U3yYeHUH OHOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS [UId aHalu3a W
OOBSICHEHUS SBJICHUI OKPY’KAIOIIET0 MHUpa M MPOUCXOIANIMX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
UMEIOLINXCS JaHHBIX C LENbIO MOTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIbHO HMCIOJIb30BATh OMOJOTHMYECKUE 3HAHUS JIS
peleHus mpoOieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME IIEHHOCTH HAYyYHOW JEATENbHOCTH, FOTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHAUBUIYAJIHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caMo00pa30BaHUIO, K AKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAHMH 1O OHOJOTUU B
COOTBETCTBUU C KU3HECHHBIMH MTOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysbTaThl OCBOEHHUS yueOHoro mpeameta «buomorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyYaAIOUIUXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIeHAYYHbIE MOHATHUSA, OTPa’KaIoIINe
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa M CHEHUPUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUs, SIBJICHHUE, MPOLECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIEIOBaHUE,  HaONIOJCHHWE, U3MEpPEHHe,  OJKCIEPpUMEHT U  JAPYTuXx),
yHUBEpCalbHble Yy4yeOHbIE JAEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJsSTUBHBIE), obecrieynBaroIIe dhopMupoBaHue (yHKITMOHATBLHON
TPAaMOTHOCTH W  COIMAJbHOM KOMIIETEHIIMH OOy4YaroIMXCs, CIOCOOHOCTD
oOyyJaronuxcs UCIIOJIH30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHPOBO33pEHUYECKHE 3HAHWS W YHUBEpCaJbHbIC YYCOHBIC JCHCTBUS B
II03HABATEJIbHOU U COLMAIBHON IIPAKTHUKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHHSI MPOrPaMMbl CPEIHEr0 OOIIETro
0o0pa30BaHMs TOJKHBI OTPAXKATh:

OBnaneHue YHHUBEPCATbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
JNEeHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE A CTBHSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh MPU OCBOCHUHM 3HAHWK TPUEMBI JIOTHYECKOTO MBIIIICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUKA, O00OIICHUS ), PACKPBIBATh CMBICI



OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIe MPU3HAKH, YCTaHABIUBATH
CBSA3U C JIPYTUMH MOHATUSAMH );

ONPENEIATh LENH JCATENIBHOCTH, 3a1aBas NapaMeTpbl U KPUTEPUH UX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMUYECKUE MOHTUS Ul 00bACHEHUs (PAKTOB U SIBJICHUN
YKUBOW MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUA (MHIYKTUBHBIC, JI€IyKTUBHBIE, 10
aHAJIOTHN), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMSI B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBObI U 3aKIIIOUECHUS;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJOTHUECKHX OOBEKTax, a
TaKKe  INPOTUBOPEYMM  PAa3HOTO  pOJA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pEUIEHMs MPOOJEMBbl C YYETOM aHaIM3a MMEIOIINXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU NOCIIEICTBUM JAEATEIBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHMSX  PEAIbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMO/IEICTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 06a30BbIe HCCJIe0BATEIbCKHE e CTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIE€ATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IIOMCKY METOJI0OB PEIIEHUS ITPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3JINYHBIX METOJ0B [O3HAHHUS;

WCIIOJB30BaTh PA3JIMYHBIE BHJBI JESATEIBHOCTH IO IOJYYEHHUIO HOBOIO
3HAHUSA, €r0 HHTEpIpeTalu, MpeoOpa3oBaHUI0 U NPHUMEHEHUI0 B YYEOHBIX
CUTYalUsIX, B TOM YUCIIE [IPU CO3JaHUM YUEOHBIX U COLMAIbHBIX IPOECKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaI€Th HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MMOHATUSMH U METOAMM;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NEATEIbHOCTH U KU3HECHHBIX CUTYaLHsIX;

BBIBIITh INIPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHUS, HaXOAWTh apryMEHThl I JOKa3aTesIbCTBA
CBOUX YTBEPXKICHUM, 3a1aBaTh IIAPAMETPHI U KPUTEPHUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;



OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK IEpeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPELY;

yYMETh IMEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OOJACTH
KHU3HENIeATEIIbHOCTH;

yMEeTh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOUYHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTeparype, OWOJIOTMYECKUX CIIOBApsAX W
CIpPaBOYHMKAX, KOMIIBPIOTEPHBIX 0a3ax MNaHHBIX, B VIHTepHETe), aHAIM3UPOBATH
UHGOPMAIIMIO PA3IMYHBIX BUOB U (POPM IMpeICTaBICHHS, KPUTHUECKH OLIEHUBAThH
e€ J0OCTOBEPHOCTh M HENPOTUBOPEUYNBOCTH;

(dbopMynHpoBaTh 3aPOCHl U MPUMEHSITHh PA3IUYHbIE METOABI MPH MOUCKE U
otbope Ouosiorrmueckoil nHpoOpMaIuu, HEOOXOTUMOM JJIsi BBIMIOJHEHUST yUeOHBIX
3ajady;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUi1, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IMYHBIX
HIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  TPEICTaBICHUS
Ouonoruueckor MHPopMauu (Cxembl, TpaduKu, AUarpaMmbl, TAOIUIIbI, PUCYHKU
" Apyroe);

UCTOJIb30BaTh HAYYHBIM S3BIK B KayecTBe CpeAcTBa Ipu paboTe ¢
Ouonornueckoil MHpOpManMel: NPUMEHSATh XUMHUYeCKHe, (U3NYEeCKHe u
MaTeMaTHUYeCKUe 3HAaKHM U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HArJISITHOCTH;

BIaJeTh  HAaBbIKAMHM  paclo3HaBaHWs W 3alIUTBl  WH(OpPMAINH,
UHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU AeHCTBUAMM:

1) ob1menne:

OCYILECTBIIATh KOMMYHHKAIIMH BO BCEeX cepax KHU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM IUCKYCCHHM IO CYIIECTBY OOCYXaaeMoil TeMmbl (YMEHHE 3aJaBaThb
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBINOJHEHHS MpeiiaraeMon
3aJ]a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
Jajiora Wil TUCKYCCUH);

pacro3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIICHHS, IOHUMATh 3HAYCHHE
COLIMANIbHBIX 3HAKOB, IMPEINOCHUIOK BO3HHUKHOBEHUS KOH(DIMKTHBIX CHUTYalluH,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;



BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsl IesiTeJIbHOCTh:

MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThI MPH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (HOPM B3aMMOJECHCTBUS MPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJIOTO WieHA KOJUICKTUBA;

NpUHUMATh TIEIM  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BHIBATH U
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABJIATh IUIAH JICUCTBUU,
pacnpeieniaTh pojaud € y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOH paboThI;

OIICHMBATh KAadeCTBO CBOETO BKJIaJa M KaXJOrO0 YYaCTHHMKA KOMAaHIbI B
001t pe3ysbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLIEHUBaTh MHJIEU C TMO3UIMH HOBU3HBI,
OpUTHUHAIBHOCTH, MTPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBISITh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, MPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU J1eHCTBUSMMU:

1) caMoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIs BBIABICHHUS NpoOOJIeM U HX
pEIIeHUS B )KU3HEHHBIX U YI€OHBIX CUTYaIUsX;

BEIOMpATh HAa OCHOBE OHMOJIOTMYECKMX 3HAHWHA IIEJIEBBIE M CMBICIIOBBIE
YCTAaHOBKU B CBOMX JIEUCTBHSIX M IMOCTYINKAaX MO OTHOILIEHUIO K >KMBOUW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITEJIbHO OCYIIIECTBIISATh MO3HABATEILHYIO JCSITEIBHOCTD, BBISBISATH
poOIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIHHOU
NESATETLHOCTH U KU3HCHHBIX CUTYAIIHSIX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEIIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNOYTEHUI;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;,

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHue;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;



CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HBIX O0JIACTAX 3HAHWM, TOCTOSHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B ACSATEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJaJeTh  HAaBBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIBTATOB U
OCHOBaHUM, UCIOJB30BaTh MPUEMBI pe(IeKCUU Uil OLEHKHU CHUTyalluH, BblOOpa
BEPHOTO PEILECHUS;

YMETh OLEHUBATh PUCKU W CBOEBPEMEHHO IPUHUMATHh PELIEHUS MO HX
CHIKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpH aHaJIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE CeOsl ¥ APYTUX:

OPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaJIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IpU3HABaTh CBOE IPABO U IPABO APYTUX HA OIIUOKHU;

pa3BUBATH CIOCOOHOCTH MTOHUMATh MUP C TIO3UIMH PYTOro YeJI0BEKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpamMmbl COO mo Ouoioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cienuduueckue st yueOHoro npeamera «bruonorusp»
Hay4yHbl€ 3HAHUS, YMEHUS U CHOCOOBI IEUCTBUN IO OCBOCHMIO, HHTEPIPETALIUU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS U
IPUMEHEHHUIO 3HAHUM B Pa3iMyYHBIX Y4€OHBIX CUTYyallUsAX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Owuonorumeir. B mporpamme mpenMeTHbIC
PE3yNBTaThI MIPEACTABICHBI MO TOJIaM 00yUYEHUSI.

ITpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHoro mpenmera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYyHOM KapTUHbI MUpPa M HAyYHOTO MHPOBO33PEHMS, O BKJIAJE€ POCCUMCKUX U
3apyOeXHBIX y4EHBIX-OMOJOrOB B pa3BUTUE OHONOTUH, (YHKIUOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHHs )KU3HEHHBIX 33]1a4;

YMEHHE pPACKpbIBaTh COAEpKAHME OMOJIOrMUECKUX TEPMHUHOB M MOHSITHIA:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3Mm (0OMEH BEIIECTB M IpPEBpallleHHe
JHEPrUM), TOMEOCTa3 (CaMOpEryJIsILMs), YPOBHEBAs OPraHU3aLUs JKUBBIX CUCTEM,



CaMOBOCIPOU3BEAEHHUE (PENPOYKIIHS ), HACAEACTBEHHOCTh, U3MEHUYMUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3/IaraTb OWOJIOTMYECKHE TEOpUU (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAS, IEHTpaJibHasg JOrMa MOJICKYJApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. /1. BaBunosa) u yuenus (0 IeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pactenuii H. WM. BaBuioBa), onpeaensiTe IrpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CHUCTEMaM;

yYMEHUE BJIAJIETh METOJIAaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYHMHAMH, OOBSICHEHHE IMOJyUYECHHBIX
pE3yJIbTATOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSATHH, TEOPUA W 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIBI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJEATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEIIECTB U IMPEBpAIICHUS PHEPIUU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M HHEPreTMYecKOro oOMeHa, XEMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHUSA, PA3MHOXEHHUS, WHIMBUAYAJIbHOTO Pa3BUTUA  OpraHM3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh TOJyYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHWM, IJI NPUHATHS NMPAKTUYECKUX PELIECHUH B IOBCEIHEBHOU
KU3HM C 1IeJIbl0 o0ecrieyeHus: 0e30MacHOCTH CBOETO 3[0POBbs M 370POBbSA
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TIOBEACHUS B OKPY Karolen
OPUPOAHON cpefe, MOHUMaHWE HEOOXOJAMMOCTH UCIOJIb30BAaHUSL JOCTHUXKEHUN
COBPEMEHHOM ouonoruu U OMOTEXHOJIOTU UL PalMOHAIILHOTO
IPUPOAOIIOIb30BAHNS;

YMEHHE pellaTh »JJEMEHTapHbIE T'E€HETUYECKHME 3aJaud Ha MOHO- |
TUTHOpUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclel0BaHue, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJIsl MpeicKa3aHUsl HACJIEIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTUYECKHe pPadOThI, COOIIOAThH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKHM OILEHUBATb UM HHTEPHPETUPOBATH HHGOPMAIUIO
OMOJIOTMUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(OPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEJOBAaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;



YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX MCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN arnmapar OHOJIOTHH.

[IpenMeTHbIC pe3yabTaThl OCBOSHUSI ydeOHOro mpeamera «buomorus» ¢ 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOIH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHMCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
I'PaMOTHOCTH YeJIOBeKa JJIsl pEIICHUS KU3HEHHBIX 3a71a4;

YMEHUE PACKpPBIBATH COJEpX)aHUE OWOJIOTHYECKUX TEPMUHOB W TOHSATHM:
BU/I, TTOMYJISAIINSI, TCHOMOH/, IBOJIONHS, ABUKYIINE CHIbI ((haKTOPHI) IBOJIOINH,
MIPHUCIIOCOOICHHOCTh OPTaHW3MOB, BHI000pa30BaHME, JKOJIOTHUYECKHE (PaKTOPHI,
DKOCHCTEMa, TMPOMYIEHThI, KOHCYMEHTBHI, PpEIYyLEHThl, IeMd TMHUTAHUA,
HKOJIOTHYECKas pamMua, Ouoreonenos, ouocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTU
(3apoapimieBoro cxoictBa K. M. Bopa, uepenoBaHusi TJaBHBIX HANpaBICHUA U
nyteit spomonuu A. H. CeepiioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEACIIATH TPAHUIIBI UX MPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
OMMCAaHUE JKUBBIX CHUCTEM, MPOIIECCOB W SBJICHHA, OpPTaHU3AIMs W TPOBEACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bl,  BBISABIICHHE
3aBHUCHUMOCTH MEXIY HCCIECIyEeMbIMU BEIUYUHAMH, OOBSCHEHHUE TIOTYYCHHBIX
pE3yNIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUA W 3aKOHOB, YMCHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUU MOJTYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTHUYECKUX
OOBEKTOB: BHJIOB, TOMYJIAIHHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIEHO30B W  JKOCHUCTEM, OCOOEHHOCTHM TMPOILIECCOB: HACIEACTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTH
OpraHM3MOB, JEWUCTBUSA D3KOJOTHYECKHX (PAKTOPOB HA OpPraHU3MbI, MEepeHoca
BEIIECTB M TIOTOKAa DHEPTHMH B JKOCHCTEMax, aHTPOINOTEHHBIX HM3MEHCHHHA B
IKOCHCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB W OMOTCOXUMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATHh TOJyYCHHbIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
MIPOIIECCOB W SIBJICHWMA, /ISl MPUHATHS MPAKTUUECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsi M 3I0POBBSA
OKPYKAIOIINX JIFOJCH, COOJII0ICHNSI HOPM IPaMOTHOTO TIOBEJICHHUSI B OKPY KarOIIeH



IPUPOJIHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOM OMOJIOTHH AJIsl PAllMOHAIBHOTO MPUPOIOTIONH30BAHMS;

YMEHHE pPelaTh dJeMEHTapHble OMOJIOTMYECKUE 33/a4d, COCTABISATH CXEMBI
TIEpPEeHOCa BEIIECTB U SHEPTUU B DKOCUCTEMaX (IIeTI TUTAHMS);

YMEHHE BBITIOIHITH J1A00paTOpHBIE M MPAKTUYECKHE DPAaOOTHI, COOIIOIAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U JTA0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH HHOOPMALIHIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKJIIOYAIONIYIO TIICEBIOHAYYHBIC 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOW MH(OpMaIu, HayqYHO-MOMYJISIPHBIC
MaTepuainbl),  paccMaTpuBaTh  TJ0OadbHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHUS,
0000111258 OMOIOTHYECKYI0 MH(DOPMAIIMIO W3 HECKOJBKHUX MCTOYHHUKOB, TPAMOTHO
UCTIONIb30BaTh IOHATUHHBIN armapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsmsre  Tpaxrmieckie (undposbie)
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI pecypesI
1 buonorus xak Hayka 2 0.5
2 JKuBbie cucTeMBbI U UX OpraHU3aLUs 1
3 XVMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1
4 JKuzHenesTenbHOCTh KIETKH 6
5 Pa3zmHOXeHUE ¥ HHIUBUAYATHHOE Pa3BUTHE 5 1
OpTaHU3MOB
6 HacnenctBeHHOCTh U MU3MEHYHBOCTD 3 15
OpraHU3MOB
7 Cenekiust opranu3mMoB. OCHOBBI 3
OMOTEXHOJIOTHHI
8 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/iejioB U TeM (undposbie)

Kontpoabsubie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsI padoThI
pecypcsbl

Ne i/

1 DBOIOIMOHHAS OMOIOTHS 9 1

BOBHI/IKHOBGHHG nu pa3BI/ITI/Ie JKN3HHU Ha
3emie

3 Opranu3Mbl 1 OKpYKaromas cpeaa 5 1

4 Co00111eCTBa U DKOJIOTTUYECKUE CUCTEMBI

5) PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 0 2.5

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
u3ydyeHusi  obOpa3oBaTe/IbHbIE

n/n Bcero
pecypchbl

padoThI padoThI

1 buonorus B cucreme Hayk 1

Merto1bl TO3HAHUS )KUBOU IPUPOIBI.
[TpakTuyeckas padora Ne 1
«Hcnonb30BaHme pa3IMYHbIX METOIOB
MIPU U3YYCHUH OMOJOTHYECKUX 0OBEKTOBY

3 buonornueckue cUCTEMBI, IPOLIECCHI U UX 1




U3Yy4YEHUE

XuMHUUecKuil cocTas KiIeTKU. Boma u
MI/IHepaJIbHBIe coJin

benku. CocTaB u cTpoeHue OEIKOB

depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas pabora Ne
1 «3ydyeHne kaTanuTHUECKON
AKTUBHOCTH ()epMEHTOB (Ha MpUMEpe
aMHJIa3bl WIIH KaTaJlasbl)»

0.5

VYriaeBoapl. JIunuasl

Hykneunosbie kucinorsl. ATD

HcTopus u MeTOABI U3yUEHUS KIETKU.
Knerounas teopus

10

Kierka xak OEJIOCTHAaA )KHUBasi CUCTEMA

11

CrpoeHue 3yKapuOTUYECKON KIIETKH.
Jlaboparopnast pabora Ne 2 «M3yuenue
CTPOCHUS KJIIETOK PACTCHUH, )KUBOTHBIX,
rpu0OB 1 OaKTEepUil MO MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIpenapaTax 1 ux
OTIMCAHUE)»

0.5

12

OOMEH BEIEeCTB WX META00IN3M

13

dorocunaTe3. XeMOCHUHTES

14

DHepreTUIeCKuii 0OMeH

15

JKu3HeHHBIN UK KIeTKH. Jlenenue
kietku. Mutos. JlaboparopHas pabora Ne
3 «HabnroaeHue MuTO3a B KJIeTKaxX
KOHUYHKA KOpEITKa JIyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

0.5




buocunTtes 6enka. Peakuus MaTpuaHOTO

16 1
CUHTE3a
17 Tpancnsanus — 6nocuHTe3 Oenka 1
18 Hexnerounsie popmbl )KU3HU — BUPYCHI 1
19 @OpMBI pa3sMHOKEHUS OPraHU3MOB 1
20 Meiio3 1
OOpazoBanue M pa3BUTHE MOJIOBBIX
kietok. OmnonorBopenue. JlaboparopHas
21 pabota Ne 4 «3yueHue CTpoeHus 1 0.5
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»»
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 1
93 I'eneTnka — Hayka O HaCJIE€ICTBEHHOCTH 1
Y U3MEHYMBOCTHU
3aKOHOMEPHOCTH HACIEIOBaHUS
24 MPU3HAKOB. MOHOTHOpHUTHOE 1
CKpeIllMBaHNE
o5 JluruOpumHoe CKperuBanme. 3aKoH 1
HE3aBUCHMOTI'0 HACJIEIOBAHUS IPU3HAKOB
CuernieHHOE HaclleZJOBaHUE TPU3HAKOB.
Jlaboparopnast pabota Ne 5 «M3yuenue
26 pe3yabTaTOB MOHOTHOPHUIHOTO U 1 05
JUTUOPUTHOTO CKPEUTUBAHUS Y '
Ipo30(UIIBl HAa TOTOBBIX
MUKpOTIpernaparax»
97 TI'eneruka noma. Hacinenosanue 1
MPU3HAKOB, CLIETUICHHBIX C TIOJIOM
28 NsmenunBocTs. HenacnencrseHnas 1 0.5




M3MEHUYUBOCTh. JlaboparopHas pabora Ne
6. N3yuenne MmoauuKamoHHON
W3MEHYHUBOCTH, TIOCTPOCHUE
BapHaIMOHHOTO PsiJia ¥ BAPHAIIMOHHOM
KPUBOI»

HaCHe[[CTBeHHaSI NU3MCHUYUBOCTD.
Jlaboparopnas padota Ne 7. «AHanu3

29 . 1 0.5
MyTalui y Ip030(HIIBI HA TOTOBBIX
MHUKpOTIperaparax

30 I'eHeTHKa yemoBeka 1
PeseprubIil ypok. O60011eHIE TIO TEME

31 «HacnencrBeHHOCTS U N3MEHYNBOCTH 1
OpPTaHHU3MOBY

32 Cenekius Kak HayKa M TpoIece 1

33 MGTOI[HUI/I JOCTHOKCHMS CEIICKITUN 1
pacTeHHId U KUBOTHBIX

34 buoTtexHoMOTHS KaK 0Tpacib 1
MIPOU3BOJICTBA

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOIT'PAMME




11 KIIACC

KouaunyecTBOo 4acoB JJIeKTPOHHbBbIE
Ne aTra H(ppoBbIE
n/n Tema ypoka Bcero Konrpoanneie  Tpaxruieckue i[f}y‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbele
padoTsI padoThI pecypen
1 DBOJIIONHS U METOJIBI €€ M3YUCHHS 1
5 Hcropus pa3BUTHS IPEACTaBICHUNA 00 1
ABOJTIOIIAH
3 MUuKpO3BOITIOIHUS 1
[Tomymnsimus Kak 31eMeHTapHasi eqUHUIA
4 BHJ1a ¥ 3BotonMd. JlabopaTtopHas pabora 1 05
Ne 1 «CpaBHenue BHIOB 110 '
MOP(}OIOrHUecKOMY KPUTEPHIO)
5 JIBMoKyII#e cuibl (3JIeMEHTapHBIE 1
(haKTOpHI) SBOTIOLNH
6 EcrecTBenHbIi 0TOOP U ero (hopMbl 1
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padota 1 05
No 2 «Onucanne nmprcrnoco6JIeHHOCTH '
opranu3ma 1 €€ OTHOCUTEIBHOIO
XapaxkTepa
Hanpasnenust u myTu MaKpo3BOIIOIUH
9 HeoOpatumocTs 3BoMIONNN
10 Uctopust xu3Hu Ha 3emiie U METObI €€ 1
U3Y4YCHUS
11 I'Mnoressl NPOUCXOKACHUS KU3HU HA 1




3emie

PazBuTue xu3Hu Ha 3eMJie 1o spam U

12
nepuoam
OCHOBHBIE 3TaIlbl BOTIOIUU
PacCTUTEIBHOTO U KUBOTHOTO MUpA.

13 [TpakTrueckas padota Ne 1 «M3ydeHnue 0.5
MCKOIMAEMbIX OCTAaTKOB PaCTeHHI U
JKUBOTHBIX B KOJUTCKITHSIX)

14 CoBpeMeHHas cucTeMa OpraHuYecKoro
Mupa

15 DBOJIOIMS YeTIOBEeKa (aHTPOIIOTEHE3)

16 JBroxymue cuitbl (paxTopsl)
aHTpomoreHe3a

17 OcCHOBHBIE CTaIUM 3BOJIOLIMH YEIOBEKa

18 YenoBeueckue pachl ¥ MPUPOIHBIC
a/IanTanyy 9eI0BeKa
PeseprubIil ypok. O60011eHIE TIO TEME

19 «BO3HUKHOBEHWE 1 Pa3BUTHE KU3HU Ha
3emie»

20 DKOJIOrus KaK HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHYECKHE
(baxTopsl
AbGuoTtudeckue daktopsl. JJaboparopHas
paborta Ne 3. «Mopdonornueckue

99 0COOCHHOCTH PAaCTeHH U3 pa3HbIX MECT 05

oburtanusy. JlabopatopHas padora Ne 4.
«BnusiHue cBeTa Ha POCT U pa3BUTUC
YepEeHKOB KOJIeyCca




23 buotnueckue hakTopsl
DKOJIOTHYECKHE XapaKTePUCTUKU

24 nonynsiun. [Ipakruyeckas padora Ne 2
«IToacu€r MIOTHOCTH MOMYJISALIMI Pa3HBIX
BUJIOB PACTEHUI»

25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3

26 DKOJIOTHYECKHE CHCTEMBI (3KOCHUCTEMBI)
OcHOBHBIE MOKa3aTeNN IKOCUCTEMBI.

27 Okonorudeckue nupamuabsl. CBoiicTBa
skocucteM. Cykueccus

28 [TpupoHbIE 5KOCUCTEMBI

29 AHTpPONIOT€HHBIE YIKOCUCTEMBI

30 buocdepa — rinobanpHas skocucTemMa
3emun

31 3aKOHOMEPHOCTH CYIIECTBOBAHMUS
onocdepsl

32 YenoeuecTBO B Onochepe 3eminn

33 CocyuiecTBOBaHHE TPUPOJIBI U
YeJ0Be4ecTBa
PesepBHEIit ypok. O0001IEHHE TEMBI

34 «Coo0miecTBa 1 HKOJIOTUIECKUE
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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