PABOYAS ITPOT'PAMMA

yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

uist oOyyaromuxes 10 — 11 kmaccos



HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMMmbl MO OWOJIOTHH TEOPETHUYECKYIO OCHOBY IS
OTIpeAeNICHUs] TOAXO0M0B K (POPMHUPOBAHUIO COJCpKAHUS Y4eOHOro MpeaMera
«buonorusty  cocraBuiM:  KoHuenryaiabHele nonoxeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJIEH, COJEpKaHMsI, pPE3yJbTaToB OOydYeHUs U
TpeOOBaHMUI K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB, IMOJIOKECHHS 00 OOIINX LESIX U
NPUHIINIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETrO
obmero oOpazoBanusi B Poccuiickoit denmeparuu, a TakkKe TMOJOKEHUS O
cnenupuke OMOJIOTHH, €€ 3HAYCHUH B MTO3HAHUU KHUBOU MPUPOJIBI U 0OCCIICUCHHUH
CYIIIECTBOBAHMS YeJIOBEUECKOro oOmiecTBa. COrTacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTIpe/ieTICHbl OCHOBHBIE (PYHKIIMU MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owosnormu Aa€T TpencTaBlIeHWE O IemsX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTHUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro rmpeamera «buomorus», omnpenenser o0s3aTeNbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacmpeleieHue 1o pa3feliaM U TeMaw,
PEKOMEHIyeMYIO TOCIIEI0BATENbHOCTh U3YUEHHsI yUeOHOr0 Marepuana ¢ yuyéToM
MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKHA 00pa3oBaTEIbHOTO
npoIiecca, BO3PacTHBIX 0COOEHHOCTEH 00yUJarOIUXCS.

B mporpamme 1o OuoioruuM TakXKe YYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenust B (OPMHPOBAHMU OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIHHOM
ACSITENFHOCTH/YIEOHBIX JEHCTBUI OOyYaIoOIUXCS 1O OCBOCHHIO COJEPKaHUS
OMOJIOTMYECKOTO 00pa30BAHMSL.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbIil ypOBEHb) peain30BaH
NPUHIMI T[PEEMCTBEHHOCTH B H3Y4YEHUU Ouojoruu, Onarojaps 4yemy B Hel
NPOCMATPUBACTCS HAMpPABIEHHOCTh HAa pa3BUTHE 3HAHWMA, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  [EHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTUIECKOTO MBINIJICHUS, MPECTABICHUN O 3J0POBOM
oOpa3e >XM3HM M OEpeKHbIM OTHOLIEHUEM K OKpYXalolled NpupogHON cpele.
[ToaTomMy HapsiIy C U3y4eHHEM OOIIEOMOIOTUYECKUX TEOPHd, a TaKkkKe 3HaHUU O
CTPOCHHH KMBBIX CHUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIECCOB B MpOrpamMMme Mo OMOJOTHH yJEJIeHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MOBCEIHEBHOM KU3HU JUIsl PEUICHHS MPUKIIAIHBIX 33724, B
TOM dYHCJe: TMPOQUIAKTHUKY HACIEICTBEHHBIX 3a00JIEBaHUN 4YeJIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTHPOBAHMUS, 000CHOBaHUS IKOJIOTUYECKU
1EeJIeco00pa3HOro TMOBEACHUS B OKpYy)Kalolled NPUPOJHOM cpene, aHaau3a
BJIMSIHUSL XO3SUCTBEHHOM JMESITEIbHOCTH YEJIOBEKA HAa COCTOSHHUE TMPUPOJIHBIX U
MCKYCCTBEHHBIX KOCHUCTEM. Y CUJICHHE BHUMAHHMSI K MTPUKIIATHOW HAMPABICHHOCTH



yueOHOrO mpenmMera «buosorusy MPOIUKTOBAHO HEOOXOIMMOCTBIO 00eCIIeueHus
YCIIOBUH JUIsl peIlIeHUs] OJHOM M3 aKTyaJlbHBIX 3aJau IIKOJIHHOIO OMOJIOrHYECKOro
oOpa3zoBaHus, KoTopas mpenanonaraer (opmupoBaHue Yy 00y4arolUXcs
CIIOCOOHOCTH  aJanTHPOBAThCS K HW3MEHEHHUSAM JTUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MHUpA.

buonoruss Ha ypoBHE cpenHero o6mero oOpa3oBaHHUS 3aHMMAeT Ba)XKHOE
mecto. Ona oOecrieunBaeT (QopMUpoBaHUE y OOYYAIONIMXCS NPEICTABICHUN O
HAYYHOW KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HAHUS O JKUBOW mpupoje, eé
OTJIMYUTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHU3alldd WU 3BOJIOLUHU, CO3AAET
yCIIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (GOpMUPOBAHUSA
(yHKUIHMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 30pOBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTMYECKOTO MBIIIICHHUS, IEHHOCTHOTO OTHOIICHHS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JUIsl peLIeHHs] BOCIIUTATENIbHbBIX U
pa3BUBAIOIIMX  3a7ady  CpeaHero  oOmero  00pa3oBaHMs,  COLMATM3ALUU
oOyuaromuxcs. M3ydyenue 6uosornn oOecrieyuBaeT yciaoBus Ui (pOopMUpOBaHUS
MHTEIJICKTYalbHBIX, KOMMYHUKAIIMOHHBIX W  HWH(OPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBl, CIOCOOCTBYET HMHTErpaluy OWOJIOTMYECKUX 3HAHUM C
NPEJICTABIICHUSAMU U3 JIPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3BaHHBIE TOJOXKEHUS O MpeIHA3HAYCHHH y4eOHOTO IMpeamMera
«buonorus» CcOCTaBUIM OCHOBY [UIsI ONpENENICHUS TMOJIXOJ0B K OTOOpY U
CTPYKTYpUPOBAaHUIO €ro COAEp:KaHMs, IMPEACTABICHHOIO B MpOrpaMMme IO
OHOJIOTHH.

Ot60p coxmepkanusi yuyeObHoro mpenMera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TO3MIHMKA KyJIbTypOCOOOpPAa3HOTO MOAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOUTH 3HAHHUS U YMEHHs, 3HAYUMbIE IJIs
dbopmupoBaHus oOMIEH KyJbTYpbl, ONpPENENSIONIMe aJeKBaTHOE IOBEICHUE
YelloBeKa B OKpY)KaroIIeld MPUPOTHON cpene, BOCTpEOOBaHHBIE B MOBCEIHEBHOMN
XKU3HU U MPAKTUYECKOU aAesTenbHOCTH. Oco0oe MeCTO B 3TOM cHUCTeME 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COICPIKAHUSL, KOTOPbIE CIy»aT OCHOBOM At pOpMUpPOBaHUS
NpPEJICTaBICHUA O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOM KapTHUHE Mupa U
[EHHOCTHBIX  OpPUEHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yMaHH3alUU
OMOIOrMYecKOro 00pPa30BaHHUA.

CrpyKTypupoBaHHE COJEpXKaHUS Y4yeOHOro Marepuajga B IMPOrpaMMme IO
OMOJIOTUM OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTIIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu u
HBOJIIOLIMU. B COOTBETCTBHMM C 3TUM B CTPYKType yueOHOro npeamera «buomorusy
BbIJIETICHBI CIIEAYIOIINE CoJiepKaTeNbHble TUHUU: «buonorus kak Hayka. MeTo/sl
HAy4yHOTO To3HaHus», «KieTka kak Ouosoruueckas cucrema», «OpraHuszM Kak



Oouonoruueckas cucrema», «CuctemMa M MHOrooOpas3ue OpPraHMYECKOTO MHPay,
«OBOJTIOLMS KUBON PUPOJBI», « IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Lens uszyuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAHUSAMHU O  CTPYKTYPHO-(DYHKIIMOHAIbHOMN
OpraHu3allid >KMBBIX CHCTEM pa3HOrO paHra M NOPUOOpPETEHHE yMEHUU
UCIOJIb30BaTh ATH 3HAHMS JJIs TPAMOTHBIX JIEHCTBUI B OTHOIICHHUHU OOBEKTOB
’KUBOM MPUPOJIBI U PELICHUS PA3TUUYHBIX )KM3HEHHBIX MPOOJIEM.

JlocTrkenue 1ienu u3ydyeHus: yuyeOHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIIMNX 3a]1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJIOIMYECKHUX TEOpHSIX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIY>KAIllUX OCHOBOM
st GopMUpOBaHUSI TPEICTABICHUNA O €CTECTBEHHO-HAy4YHOW KapTHHE MHpa, O
METO/aX HAay4YHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX >KMBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHM3alLMH, BBIIAMOIINXCA OTKPBITHIX U COBPEMEHHBIX
UCCJIeIOBAaHUSX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOIIMXCA IO3HABATENIbHBIX, HHTEJUIEKTyalIbHBIX M
TBOPYECKUX CHOCOOHOCTEW B NPOLECCE aHajau3a JaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, WAEH M TOAXOJOB K M3YUYCHHIO >KHMBBIX CHCTEM
Pa3HOT0 YPOBHSI OpraHU3aluy;

CTAaHOBJIICHHE Yy oOydarommxcss oOmell KyJIbTypbl, (YHKIIHMOHAJIBHOM
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OICHUBATH SBJICHUS OKPY’KAIOIIErO
MHUpa JKMBOW IPUPOJABl HAa OCHOBAaHUM 3HAHUW W OIBITA, MOJYYEHHBIX IPU
U3y4YeHUH OUOJIOTHH;

dbopmupoBaHue Yy OOYy4YalOIIMXCAd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUM B MPaKTHUYECKON JEATEIbHOCTH YeJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOT i,

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEJIOBEKOM KHBOM
MIPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEeH, COOTIOICHUS ITUIECKUX
HOPM IIpU IPOBEICHUH OMOJIOTMYECKUX UCCIEIOBaHUM;

OCO3HaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHUUM JJs TOBBIIMICHUS YPOBHS
AKOJIOTHYECKOMN KYJIbTYpPBI, U1l POPMUPOBAHUS HAYUHOT'O MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B TOBCEIHEBHOM XKU3HU IS
OLICHKH IOCJIEICTBUI CBOEH AESITEIIbHOCTH 110 OTHOUIEHUIO K OKPY’KaIOIIEn cpefe,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE U COONIOACHHE Mep NPOPUITAKTUKI
3a00sieBaHUM.

B cucreme cpennero oOuiero oOpaszoBanusi «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBISETCS OO0s3aTENbHBIM Y4EOHBIM IMPEAMETOM, BXOISALIUM B
cocTaB IpeaIMeTHON 00sacTi « EcTecTBeHHO-HAYUHbIE TIPEIMETHD».



Jlyist m3ydenust Onooruu Ha 6a30BOM YPOBHE CPEIHETO O0IeTo 00pa3oBaHMs
orBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 wac B Henento), B 11 knacce — 34
yaca (1 gac B HezieINI0).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJ0THU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTeCTBCHHBIMU HayKamu, puiocodueit, STUKON, ICTETUKON U MPaBOM.
Ponp Ouonormu B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

Metobl TO3HAHUS KUBOUM MPUPOIbI (HAOII0ICHUE, SKCIIEPUMEHT, OMKUCAHUE,
U3MEpeHHe, KiIacCHu(pUKANMs, MOJCTUPOBAHUE, CTaTHUCTHYECKass 00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

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

TaGmuier 1 cxeMbl: «MeTo bl MO3HAHUS JKHBOM IIPUPOJIBD).

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

[Ipaktuueckass padora Ne 1. «Mcmonp3oBaHue pa3IMUHBIX METOAOB TMIPH
M3YUYECHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 X OPraHU3aALMsL.

Xusbie cuctembl (OMOCUCTEMBI) Kak MpeaMeT uzydenust onosoruu. OTinyuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aluid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, IOIMYJISLHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€O1eHOTHYECKUI), Ornoc]epHBbIit.

JdeMoHCcTpanuu:

Tabnuiel 1 cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHU OpraHU3alUU
YKUBOU IPUPOIBDY.

O6opynoBanue: mojenb MoJiekyibl JIHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOEHHE KJICTKH.

XUMHYECKAN COCTaB KIJIETKU. XUMHYECKUE JJIEMEHTBI: MAaKpPOSJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpasibHbIE BEUIECTBRA.

@OyHKIMM BOABI M MHUHEpalbHBIX BewlecTB B KieTke. lloanepxanue
OCMOTHYECKOTo OajaHca.

benku. CoctaB u crpoeHre O€nKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJKOB.
He3ameHnmblie 1 3aMEHUMBIE aMUHOKUCIIOTHI. AMUHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJeKyidbl (NEpBUYHAS, BTOPWUYHAs, TpPETUYHAS U
YeTBEpTUYHAA CTPYKTypa). XUMHUUYECKHE CBOWCTBa Oe€ykoB. buomornueckue
(byHKUUN OENKOB.



depmenTtel — Owuonormveckue Karanuzatopbl. CtpoeHue d¢epmeHTa:
aKTUBHBIA TIEHTp, cyOcTpartHas crnenuduyHocts. Kodepmentsl. ButamuHsbl.
OTnuuusa pepMEHTOB OT HEOPTraHUYECKUX KaTalIu3aTOPOB.

VYrneBoawl: MoHocaxapuabl (TJIOKO3a, pubo3a U JE30KCHpuO03a),
aucaxapuabl  (caxapos3a, JakKTo3a) MW Toimcaxapuibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0J103a). bromorudeckrue GyHKIMH YTIEBOIOB.

Jlunuasl:  Tpurmuuepuabl, Qocoaunuasl, crepounsl. [HapoduIbHO-
ruapopoOHble  cBoiicTBa. buonormyeckue ¢Gynkumu aunuaoB. CpaBHeHue
YIJIEBOJOB, OEJIKOB U JIUIHUI0B KaK HCTOYHUKOB YHEPTUU.

HyxkneunoBeie xwucnorsl: JHK wu PHK. Hyxkimeornasl — MOHOMEpHI
HyKJIenHOBBIX kucioT. Ctpoenue u ¢yukiuu JHK. Ctpoenne n ¢pynkunu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIHUH.

[utonorus — Hayka o kierke. Kiierounas teopust — mpuMep B3aMMOJECUCTBUSA
ujel 1 (pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3yUYeHUs KIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmmMe NpHU3HAKU KIIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyisl JIHK kak renernueckuii ammapar,
cUCTeMa CHHTe3a Oernka.

Tunbl KkIETOK: dJyKapuoThyeckas W Mpokapuornyeckas. (OcoOeHHOCTH
CTpOEHUsl TMpoKapuoTUdYecKol kieTku. Knerounas crenka Oaktepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
IpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTE€HKA, MIITMKOKAIUKC, UX
¢dbyukiuu. [nazmatnyeckas MemOpaHna, e€ cBoiictBa u ¢pyHkiuu. [{uronnasma u eé
opranousisl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapar [Monbmku,
I30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHUTOXOHIPHUH, IUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHIApUM u mactua. Buael tumactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOJIH, PECHUYKH,
KIyTUKU. QYHKIMHA OPraHOUI0B KIIETKU. BrirroueHus.

Anpo — perynaropHslii HeHTp KieTku. CTpoeHue sanpa: suepHas o00JI0UKa,
KapuoIuiasma, XpOMaTHH, SIAPBILIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdeMoHcTpanuu:

IToptpersr: A. Jleenryk, P. I'yk, T. llIBann, M. llInennen, P. Bupxos, JIx.
Yorcon, ®©. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XMUMHUYECKHX DJIEMEHTOB B  HEXKHBOU
npupone», «PacrpeneneHne XuMHIECKUX JJIEMEHTOB B JKUBOW MPUPOIEY.

Tabauubr u cxemsl: «llepuonnyeckass TabmUIa XMMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAbIY, «buocunres 6enka», «CTpoeHre MOJIEKYJIbl Oeskay,
«Ctpoenue pepmenta», «Hyknennonsie kucnorsl. JJHK», «CtpoeHue MoseKyJibl



AT®», «CTpoeHne 3yKapuoTHUECKOW KIETKN», «CTpOeHUE KUBOTHOU KIETKW»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHne MNPOKAPUOTUYECKON KIIETKWY,
«Ctpoenue szipa KIEeTKn», « YIeBOAbD, «JIMnuas».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE JJIsi MPOBEICHUS
HAOMIOIEHUH, W3MEpEeHUil, SKCIEPUMEHTOB, MHKpPOIpEnapaThl pPAaCTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlabopatopHass pabora Ne 1. «/3yueHue KaTaIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl WK KaTalasbl)y.

JlabopatopHasi pabota No 2. «M3ydeHuwe CTpOE€HHsI KIETOK pacTeHUH,
KUBOTHBIX U OAKTEpHIl MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENnaparax M HX
OMKCAHUE.

Tema 4. ZKusHeaesITeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WK MEeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
TUCCUMMWIISIIUSL (SHEpPreTUYecKuii OOMEH) — JIB€ CTOpPOHBI E€AMHOro Ipolecca
Merabonu3ma. Poiap 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabonu3ma.

Tunel oOMeHa BemiecTB: aBTOTpoHBINA U reTepoTpodHbiid. Ponb depmeHTOB
B OOMEHE BEIIECTB U MPEBPAIICHUU IHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBas (a3bl (oTocuHTe3a. Peakuuu
dotocunteza. pdexTuBHOCTH PoTOCHHTE3a. 3HAUCHUE (HOTOCHHTE3A IS KU3HU
Ha 3emiie. BausHue ycioBuid cpenbl Ha (OTOCHHTE3 U CHOCOOBI MOBBILICHUS €T0
IPOJYKTUBHOCTHU Y KyJIbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoe OakTepuu. 3HaUeHUe XEMOCHHTe3a s
KU3HU Ha 3eMIIe.

OHepreTudeckuii oOMeH B KieTke. PaciierieHue BeLIECTB, BBIACIECHUE U
aKKyMYJUpPOBAaHME DHEPrud B KJIETKE. OJTalbl HHEPreTUYECKOro oOMeHa.
I'mukonu3. bpoxenue u ero Buasl. KuciopomHoe okucieHue, WM KIETOYHOE
JbIXaHUE. OxkucnurtenbHOE dbochopunupoBaHue. D¢ddexTuBHOCTD
AHEPIreTUIECKOr0 OOMEHA.

Peakuun wmatpuyHoro cuHTe3a. [eHernueckas wuHbopmanus u JIHK.
Peanuzauus renetuueckol uMH@opManuu B KJIETKe. ['@HETHYECKH KOJ M €ro
cBoiicTBa. Tpanckpunuusa — matpuunblii cuHte3 PHK. Tpancnsuus — 6uocunres
Oenka. Otanbl TpaHciasauuu. KoaupoBanue amuuokucnor. Pombp pubGocom B
OounocuHTe3e Oemnka.

Heknerounsie ¢popMbl xu3HU — BUpYchl. McTopus oTkpsiTusa Bupycos (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUSI W JKM3HEHHOTO IIMKJa BHPYCOB.
bakrepuodaru. bonesnu pacreHuid, >XKMBOTHBIX M YEJOBEKa, BBI3BIBACMbBIC
Bupycamu. Bupyc nmmyHnoaedunura denoexka (BUY) — po3oynurens CIINda.



OOpatHass ~ TpaHCKpUWIIIUS, peBepraza u  uHTerpaza. lIpodwumakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konpsuos, /1. . UBanosckuit, K. A. Tumupsses.

Tabmuter m cxembl: «Tunel nurtanwsy, «Metabomuzmy», «MUTOXOHAPHUSY,
«HepreTudeckuii ooMmen», «Xiopormracty, «Potocuntes», «Ctpoenune JTHK,
«CTtpoeHue U QPyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTHuecKuit Kom,
«Bupyce», «bakrepunodarn», «Ctpoenne u xuzHeHHbld nukia Bupyca CIIN/a,
Oakxtepuodaray, «Permxkarus JTHK.

O6opynoBanue: Moaenu-anmukanuun «Yapoeane JIHK u Tpanckpurimsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypbl JTHK.

Tema S. PazMHOKeHMe 1 HHAMBHAYAJIbLHOE Pa3BUTHE OPraHU3MOB.

Krerounplii UK, WM JKU3HEHHBIM [HKN KieTku. WHTepdaza u MuUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTPUIHOTO
cunte3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH Ha0Op — KapUOTHIL.
JIuniouaHeld M TAlUIOUJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMATHIBI.
[uTosiornyeckne OCHOBBI PAa3sMHOXKEHUS W  MHIWBUAYAIbHOTO  Pa3BUTHUA
OpPraHu3MOB.

Henenue kierkn — mMuto3. Craguu muto3a. IIponecchl, mpoucxonsmuye Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJTOTUYECKUN CMBICIT MUTO3A.

[Iporpammupyemasi THOENb KJIETKH — aroITo3.

@dopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe U mosioBoe. Bubl 6ecmosoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, II0YKOBAaHWE OJHO- U MHOI'OKJIETOYHBIX,
CIopooOpa3oBaHKe, BETeTATUBHOE pa3MHOXeHUE. VICKyCcCTBEHHOE KIIOHUPOBAHUE
OPraHUu3MOB, €0 3HAYEHUE JIJISI CEIEKIIUU.

[TonoBoe pazMHOKEHHUE, €T0 OTIUYHS OT OECIIOIOTO.

Meito3. Craguu Mmeio3a. Ilporecchl, nMpoucxoisdiiue Ha CTaausix Menosa.
IToBenenne xpomocom B Meio3e. Kpoccunrosep. buonormdyeckuii CMmbICa U
3Ha4YEHUE MEH03a.

['ametorenes — mporecc 0Opa3oBaHUsI TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U SIMYHUKU. OOpa3zoBaHUE U Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30u[l, SHUIEKJIeTKa) — CIEepPMAaTOreHe3 M OBOTCHES.
OCcoOCHHOCTH CTPOCHHS SUIECKJIETOK U crepMaTo30ouaoB. OTuiogoTBOpEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTHE (OHTOreHe3). OMOpUOHANIBHOE  pPa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHAIBHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOsieHne, TacTpyismms, opraHorene3. [loctamOpuoHanpHOE pa3BuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TMpsIMoe, HempsiMoe (JIMYMHOYHOE). BrusiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pazButue pacreHuil. OHTOreHE3 IBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHU, CTAINU PA3BUTHSL.

JlemoHcTpanum:

Tabnmuuet m cxembl: «DOpMbl pPa3MHOXKEHHUS OPTaHU3MOBY, «J[BoitHOE
OIUIOJOTBOPEHME y LBETKOBBIX pacTeHU», «BereraruBHOE pa3MHOXKEHUE
pacrenuity, «J/lenenue xkieTku Oaktepuil», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocombly, «Kierounsrii nukmy, «Pemmukamus JJHK», «Murtos»,
«Menos», «IIpsmoe u HenpsiMoe pa3BUTHE», «l aMeToreHe3 y MIEKONUTAIOUIUX U
YenoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOT, MHKPOIPENapaTh «Cnepmato30ouasl
MJICKOITATAIOLIETOY, «SHleKieTka MiekonuTaromeroy, «Kapuokunes B kineTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEJb-alIuIiuKanus «/lejieHue KIeTKn», MOJEIb
JIHK, monens MmeTtada3zHOM XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlabopatopuass pabora Ne 3. «HaOmiomeHne MuTO3a B KIIETKaX KOHYHKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENAapaTaxy».

Jlabopatopnass pabora Ne 4. «/3ydeHue CTpOEHHsS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOMPENapaTax».

Tema 6. HacjieACTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mcropus pa3Butus reHeTuku. Poip nuronoruu
U 5MOpHOJIOTMM B CTAHOBJICHWU TEHETHKU. BKilal pOCCHHCKMX U 3apyOe’KHBIX
Y4EHBIX B Ppa3BUTHE TEHETUKU. METONbl TEHETUKH (TUOPHI0IOTHYECKUM,
[UTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTUUYeCKUil). (OCHOBHBIE T'€HETHYECKHUE
NoHATHUSA. ['eHeTHYeCcKass CUMBOJIMKA, UCTIOJIb3YEMasl B CXEMAX CKPELIUBAHUM.

3aKOHOMEPHOCTH HACIJIEIOBAHUS MPU3HAKOB, YCTAaHOBJIEHHbIE . Mennuenem.
MonorubpugHoe CKpenMBaHue. 3aKOH eIuHO00pa3us THOPUIIOB TEPBOTO
nokoneHus. IlpaBuno gomMuHUpOBaHMS. 3aKOH pacCUICIJICHUS PU3HAKOB.
I'mnioresa yucrotsl ramer. 11onHOE M HENOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpeuMBaHue. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBaHUS.
Ananu3upyrolee ckpenBanue. Mcnonp30BaHne aHaIu3upyOIIEro CKPEIUBaHNs
VTSI OTIpE/IeNIEHUs TEHOTHIIA OCOOM.

CuemienHoe HacnefoBaHue npuzHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAaHMIO I'eHOB. HapyllleHue CuerieHrs TeHOB B pE3yJbTaTe
KPOCCUHTOBEpA.

XpoMOCOMHas TEOPHs HACJIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



I'enetnka mosa. XpoMOCOMHOE OmNpeAeneHrne noyia. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['omoramerHele W TreTeporameTHble oOpraHusmbl. HacienoBanue
IPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTHU: HEHACIIEACTBEHHAS] M HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOIU(PUKAIIMOHHON U3MEHYMBOCTU. BapuarimoHHbIN sl U BapUalIMOHHAS KPUBAs.
Hopma peakunun npusHaka. KonnuecTBEHHbIE M Kauye€CTBEHHbIE MPHU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHUYHUBOCTH.

HacnencrBenHasi, wim TeHOTHUIHUYECKas, W3MEHUYMBOCTh. KomOwHaThBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHUYMBOCTU. MyTallmoHHast ”3BMeHUMBOCTh. Kitaccudukanus myTtaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHbIC. HacToTa ¥ MpUYMHBI MyTaluii. MyTareHHsie (pakTophl.
3aKOH rOMOJIOTMYECKUX PSAIOB B HacieacTBeHHoW usmenunBocty H. M. BaBuosa.

Bresanepnas HacneACTBEHHOCTh U U3BMEHUYNBOCTD.

I'enetuka uyenoBeka. Kapuorumn uenmoBeka. OCHOBHBIE METOAbl T€HETUKH
YeJIOBEKA: T€HCAIOTHUYCCKUN, ONTM3HEIOBEINA, IINTOTCHETHYCCKIM, OMOXHUMHUUCCKUI,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMeHHOE ONPENIECIICHNE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM UHCIJIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBenHnble 3a00yieBaHUSI 4YeJIOBEKAa: TeHHbIE OO0JE3HHU,
OOJIE3HH C HACJEICTBEHHOW MPEpacroyioKEHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue u TreHeparthBHble MyTauud. CTBOJOBbIE KIIETKU. [IpuHUUMBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS TeHETUYECKHUX
0ose3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHME. 3HAUECHHUE MEAUIIMHCKON
TE€HETUKH B MPEJOTBPAICHUY U JICYCHUN FeHETUYECKUX 3a00JIeBaHUM YeI0BeKa.

JlemoHcTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. Y. BaBuios.

Tabmuupr u  cxembl:  «MOHOTMOpHUIIHOE  CKpEUIMBAaHUE U €0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pacCIICIUIEHUs] M €ro LUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «JlurubpumHoe  CKpelMBaHUE,
«lluTtonornyeckue  OCHOBBI  AUTHUOPUAHOTO  CKpelMBaHus»,  «Meiio3y,
«B3auMonencTBre  ajUIeNIbHBIX TIEHOB», «l'€HeTMYeCKHe KapThl pPAaCTEHUU,
KUBOTHBIX U 4EJIOBEKa», «l'eHeTuka mosay, «3aKOHOMEPHOCTH HACIEIOBAHUS,
CLUCIUIEHHOIO ¢ mnoJioMm», «Kapuorumnsl uyenoBeka H JKUBOTHBIX», «Buubl
U3MEHUMBOCTWY», «MoaudukanuonHas W3MEHUYHUBOCTH», «HacnmemoBanue pesyc-
(bakropay, «I'eHeTuka rpynn KpoBu», «MyTallmOHHAasi U3MEHUYUBOCTDY.

O6opynoBanue: MopAeIu-anIUIMKauu «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Henonnoe nmomunupoBaHue», «JlurubpumHoe ckpemuBanue», «llepekpécr



XpOMOCOM», MHKPOCKON M MuKporpemnapatr «Jlpozodpuna» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaboparopHast pabotra Ne 5. «/3yueHue pe3yabTaToB MOHOTMOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(IIIBI HAa TOTOBBIX MUKPOTIPEIIapaTax».

JlaGoparopnas padora Ne 6. «3yuenne MoauUKaIIMOHHOW U3MEHUUBOCTH,
OCTPOCHHE BAPUALIMOHHOTO PsA/la U BApUALMOHHON KPUBOID.

JlaboparopHasi pabora Ne 7. «AHanu3 MyTauuil y apo30¢uiabl Ha TOTOBBIX
MUKPOTIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHwe W aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuusa Kak HayKa W MPOIECC. 3apOXKICHUE CENIEKIUU U JTOMECTUKAIIUS.
Yyenne H. UW. BaBunoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOrooOpasus
KyJbTYpHBIX pacTeHui. LIeHTpbl MpOUCXOXKAECHUS AOMAIIHUX XKUBOTHBIX. CoOpT,
IIOpoOJ1a, ITAMM.

CoBpeMeHHbIE METOMbI ceNeKIuu. MaccoBblii M1 HHAUBUAYATbHBIA OTOOPHI B
CEJEKIIMM pAcTeHUHW U KUBOTHBIX. OlleHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpeniBanue — HUHOpuAMHT. Ywucras nuHusa. CKpellMBaHHE YHUCTHIX JMHUH.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHWE — ayTOPHIMHT.
OtpanénHas rtuOpuausanusas U €€ ycrnexu. VICKycCTBEHHBIM MyTareHes |
MOJyYECHHE TOJHIUIONJ0B. JIOCTHXKEHHSI CENEeKUUU pACTeHUM, MXWUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonmorus Kak oOTpacib MNPOU3BOACTBA. ['€HHas WH)KEHEepUs. JTarlbl
co3nanus pexomOuHantHoW JIHK wu Ttpancrennsix opranusmoB. Kierounas
nHxeHepusd. Kiietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHHUM.
KiloHnpoBaHne BBICOKONPOIYKTHUBHBIX CENbCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojornyeckue W Atudeckue  mnpodinembl. ['MO  —  reHeTHMYecKu
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.
JleMoHCTpauuu:

IToptpers: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HMBanHoB.

Tabmuier u cxemsl: kKapTa «lleHTpBI TPOWCXOXKICHHUS W MHOTOOOpasus
KYJIbTYPHBIX pacTeHuit», «Ilopoabl 1oMamHuX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacrenuity, «Otnanénnas rudpuauzamnusy, «Padotel akanemuka M. @. liBanoBay,
«Tomumnongus», «OObEKTHl OuoOTexHONOTUN», «KieTouHble KyJIbTYphl U
KJIOHUpOBaHue», « KOHCTpynpoBaHuEe U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISDKH TUIOJIOB M KOPHETIOAOB AUKHUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKkTHYecKHe PadoThI:

Okckypeust «OCHOBHBIE METOIbl M JOCTHKEHHS CEJIEKIMH PacTeHUN MU
KUBOTHBIX (Ha CEJIEKIINOHHYIO CTaHLIHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEbHBIM  y4acCTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaToOpHIO
arpOyYHHMBEPCUTETA UM HAYYHOT'O LEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIHOHHASE 0HOJIOTHSI.

[Ipennochuiku BO3HMKHOBEHHUSI HBOJIOIMOHHOW TEOPUHU. ODBOJIOLIMOHHAS
Teopust U €€ MecTo B OMOJOruMu. BiusHue 3BOJIIOIMOHHON TEOpUH HA PA3BUTHE
OMOJIOTHH U APYTHX HaAYK.

CBugerenscTBa 3BOMOIMU. [laneoHTONIOrMYECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJIEHUS BHJIOB B MAJICOHTOJOTMYECKOW JIETOMMCH, MEPEXOJHbIE (HOPMBIL.
buoreorpadudeckue: cxoacTBo u paznunune GayH u HIop MaTepuKoB U OCTPOBOB.

OMOpHOIOrMYECKre: CXOJACTBA M pa3iuuus 3MOPHOHOB pa3HbIX BHJIOB
N03BOHOUYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHMYHBIE,
PYJIMMEHTApHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJACTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIIMYECKUX IMyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
JapBUHU3MA. J[BMOKyLIuMEe CHUJIbI 3BONIOUMM BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE IMPU OIPAHUYEHHOCTH PECYPCOB, HEONpEIENIEHHAasT W3MEHUYMBOCTD,
00pn0a 3a CyIIecTBOBAHHE, €CTECTBEHHBINH 0TOOD).

Cunrernueckas Teopust 3Boitouu (CTD) u e€ 0CHOBHBIE MOJIOKEHMUS.

Muxkpossostonus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLUH.

JBrxymue cuibl ((hakTOphl) SBOJIONWUA BHIOB B Mpupoje. MyTalroOHHbIN
nOpolecc U KOMOMHATHBHAsE M3MEHYMBOCTb. [lOmyNsiMOHHBIE BOJHBI U JIpeud
reHoB. M3ossuust u Murpausi.

EcrtecTBeHHbII 0TOOp — HamnpaBisAomMi (akrop 3Bomtouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0neHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Boitonuu. Ilpumeps
OPUCTIOCOOJIEHUN y Oprannu3MoB. ApoMopd03bl U UIMOAdANTALIIH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHblIE  (OpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOrHIECKOe.

MakposBomonust.  PopMbl  3BOIOLMU:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEpIreHTHasl, nmapasuienbHas. HeoOpaTuMoCTh 3BOTIOIUH.

[IpoucxoxaeHne OT HeCleUMAIM3UPOBAHHBIX MpeakoB. IIporpeccupyromas
crnenuanu3anus. AJanTuBHas paguanus.

JemoncTpanum:



[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, @. Mromiep, A. H. CeBepiios.
Tabnuup! u cxembl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3eMJie», «3apOobIIn

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Popmbl  OopbObI 32
cyliecTBoBaHuey», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue COpPTOB pacTEHHID,
«MHoroo6pazue  TOpoJ  KHUBOTHBIX), «ITormynsummy, «MyTaunoHnHas

U3MEHUUBOCTHY», «ApoMopdo3bl», «Unumoamanrauum», «OO0mas aereHepanus,
«/IBmxymue cunbl 3Bosrouuny, «Kapra-cxema wmapmpyra mnyremectBus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «lIprcrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuey», « IKOJIOTHIECKOE BUI000pa30BaAHHE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0oOp TJIOJIOB U CeMsH, KoJuleKuus «IIpuMepbl 3alUTHBIX MPUCIOCOOTICHUN Y
AKUBOTHBIX», MOJielIb «OCHOBHBIE HAIPaBICHUS JBOJIONUNY», OOBEMHAS MOJEIb
«CTpoeHue rojIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpajpuueckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
HCKOIMAEMBbIX JKMBOTHBIX M pacTeHuh», Mojenb ammmkanus «llepexkpéct
XpOMOCOM», BJaxHble Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butune
JSATYIIKW», MUKponpenapat «Jpo3oduna» (Hopma, MyTaruu GOpMbI KPBUILEB U
OKpacKH Tela).

JlabGopaTopHble U NPpaKTHYEeCKHE PadOThI:

Jlabopatopuast padora Ne 1. «CpaBHeHue BHAOB 1O MOP(]OIOTHIECKOMY
KPUTEPHUIO.

JlabopaTtopHnas pabdota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU HA 3eMmJie.

JloHay4yHblE TpPEACTaBIEHUS O 3apOXKICHUM XU3HU. HayuyHble TUIIOTE3BI
BO3HUKHOBEHHUSI JKM3HUM Ha 3emiie: abOHOreHe3 W MaHchepMus. XHUMHUYECKas
ABOJIONMS. AOWOTEHHBIA CHHTE3 OpPraHWYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKON IBOMIONNK. HauanbHble 3Tanbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKH. [IepBble KIETKM W KX SBOJIOLMUS.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie mo 3paMm M nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. llameosolickas spa u €€ mnepuoAbl: KEeMOPHIICKUH,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Mes3o301cKas 3pa U €€ NEPUObl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KailiHo3oickass 3pa u €€ mnepuoApl: MaJICOTCHOBBIM, HEOTCHOBBIM,
AHTPOITOr€HOBBIM.



XapakTepucTUKa KiIuMaTa U IeoJIOTMYECKHX MpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOro MHpa. ApomMopdo3bl y pacTeHHH HU
XKUBOTHBIX. [l0siBNIEHNE, pacBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYEeCKOro MHUpa Kak OTpaxeHue 3BOMOUUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

OBOOLHS YenoBeKa. AHTPONOJIOTHs KaKk Hayka. PazBurre npeacraBieHuil o
OPOUCXOXKIECHUH YeJIOBeKa. MeTonbl H3ydeHus aHTpororeHe3a. (CxoacTtsa u
pa3nuyMs 4eI0BeKa U KUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHUE YETIOBEKA.

HBwxymme  cunbl  (pakropbl) — aHTpomoreHeza.  HacnencrtBeHHas
U3MEHYMBOCTb U  €CTECTBEHHBIH 0TOOp. OOImecTBeHHBIH o00pa3 >KHU3HH,
U3FOTOBJIEHUE OPYIUN TPYAQ, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaMU U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbi, YenoBek npsaMoxondAmni, YenoBek HeaHAEPTAIbCKHM, YenoBek
pazymHblii. Haxonku uckomaembIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHMs, 00JacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUHAs
(eBpaswmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUaAlbHASs]),  MOHTOJOUIHAS
(a3marcko-amepukaHckas).  YUepTel  NpUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EIMHCTBO 4YeIOBEYECKHX pac.
Kpuruka pacusma.

JleMoHCcTpanum:

IToptpersr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mwmuiep, I'. IOpu, 4.
JlapBuH.

Tabmunel 1 cxeMbl: «Bo3nmkHoBenue CoitHeuHOM cuCTEeMBl», «Pa3ButHe
opraHudeckoro Mmupa», «PacrurenpHas kinetka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHas CHCTEMa OpPraHUYECKOTO MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4eJIOBEKay», «/lpeBHenmme moanm», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HemoBedecKrue pacoD».

O6opynoBanue:  mynsku  «lIpoucxoxaenue — denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTAJblia, KPOMAaHBbOHIIA), CIENKU WU
M300paXEeHUsI KaMEHHBIX OpYyAHil TEepPBOOBITHOrO YEJIOBEKa (KaMHU-YOMNMEPHI,
pyomia, ckpebna), TreoXpOoHOJOTrHYecKas TaOnuIa, KOUICKIUS «DOopMBI
COXPAHHOCTH UCKONAEMBIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U NpaKTHYEeCKHE PadoThI:

[Ipaktrueckas padorta Ne 1. «M3yueHue HCKOMAEMbIX OCTATKOB PAaCTEHUH U
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcHsl «OBOJIOLKSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBIN WK KPaeBEeIUECKUN My3eil).

Tema 3. Oprann3mMbl 4 OKpY:Kaias cpeaa.

DKoJIorus Kak HayKa. 3a7aud U pa3fenibl SKOJIOTHH. MeTOoIbl HKOJIOTHYECKUX
UCCJIEI0BAHUNA. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHasI.

Okonoruyeckue (aktopel. Krnaccudpukamuss 53Koj0rHueckux (akToOpoB:
abnoTnyeckue, OWMOTHUYECKHUE U aHTPOIOreHHbE. JIEHCTBUE 3SKOJOTMYECKUX
(haKkTOpOB Ha OPTAaHU3MBI.

AbGuotnueckue (akTophl: CBET, TEMIEpaTypa, BIaKHOCTb. DOTONepruoan3m.
[IpucnocoGnenusi OpraHM3MOB K  JIEWCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckrne puTMBl.

buotnyeckue  daktopel.  Bumbl = OMOTHYECKMX  B3aUMOJICHCTBHIA:
KOHKYPEHI[US, XUIIIHUYECTBO, cUMOM03 1 ero (opmel. [lapasutusm, koomnepaius,
MyTyaJiu3M, KOMMEHCAJINW3M (KBAapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HEUTpaiu3M. 3HAuY€HHE OWOTHYECKHMX B3aUMOJEWCTBHM I CYLIECTBOBAaHUS
OpPraHHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tonyssiquu. (OCHOBHBIE MOKa3aTENH
MOMYJISIUMU: YHCIEHHOCTh, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMuka 4uCIeHHOCTH NOIYJISIUU U €€ peryJssauus.

JlemoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkensb.

Tabnuupl 1 cxembl: kapta «lIpupoansie 30ubl 3emum», «Cpeabl oOUTaHUS
opranusMoBy», «®Potonepuonusm», «llomymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCIEHHOCTHU NOMYJISIIMU HHDY30pUun-Ty penbkmny», «[lumessie nenm».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlaboparopnas pabota Ne 3. «Mopdosiornyeckne 0COOEHHOCTH PacTeHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHast pabota Ne 4. «BrnusgHue cBeta Ha poCcT U Pa3BUTHUE YECPEHKOB
KOJIEyCay.

[Ipaktruueckas padota Ne 2. «IToacyéT NAOTHOCTH NOMYJSLUUNA pPa3HbIX BUIOB
pacTeHu.

Tema 4. CooOmecTBa 1 IKOJIOrHYeCKHE CHCTEMBI.

Coo01iectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OHOIEHO3a: BUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBs3U B
ouorneHose.

Okonoruyeckue cuctembl (dKocuctembl). [lonsitue 00 »sKocucreme W
ouoreornieHoze. @OYHKIIMOHAIbHBIE KOMIIOHEHThI JKOCUCTEMBI: TPOIYICHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BELIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckune (muieBbie) YPOBHU OKOCUCTEMBI. [lWieBble IeMH U CETH.
OcHOBHBIE TIOKA3aTeIu SKOCHUCTEMBbI: Ouomacca, NPOAYKIHUSA. IKOJIOTHYECKUE
nUpamMubl: MPOAYKLUHUH, YHCIECHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuThe. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI O3EP M pEK. DKOCHCTEMA XBOMHOIO
WJIH IHPOKOJMCTBEHHOTO JIECa.

AHTpPONIOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBIL. Y POOIKOCHCTEMBI.
buonorudeckoe n x034iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak ¢akTtop ycToiuMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3zHooOpasus Ha 3emIie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, cocTaB U CTPYKTypa
onocheprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH Omochepsl Kak
rno0agbHONW 3KocucTeMbl. JluHammuueckoe paBHOBecHMe U oOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BemeCTB U OMOT€OXMMHUYECKUE LIUKIIBI JIEMEHTOB (yIiepo/a,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONIOTCHHBIC U3MEHEHUs B Onocdepe.
['mo6anbHbIe IKOIOTHYECKUE TTPOOITIEMBI.

CocyiiecTBoBaHue MIPUPOIBI u YEJI0BEUYECTBA. Coxpanenue
O61opa3sHo0Opa3usa Kak OCHOBa yCTOWYMBOCTU O6uochepsl. OCHOBA palliOHAIBEHOTO
YIOpaBIE€HUS TPUPOJHBIMU pecypcaMd U HX HCIOJb30BaHue. JlocTuxeHus
OMOJIOTHUHU U OXpaHa MPUPOJIbI.

JdeMoHcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabnuter u cxemsl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbsie coobmiectBay, «llenu nutanus», «IKoJOTUYECKAsT MUPAMHIAY,
«buocdepa u yenosek», «IKOcUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOro  jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpUpody», «BaxHeimme HMCTOYHHKH
3arps3HEHUs BO3AyXa U TPYHTOBBIX BOA», «llouBa — Ba)kHeWIIass COCTaBIISIOLIAS
ounochepr», «DakTopsl Aerpaganuu nouBy», «llapHukoBelil 3dpdex», «DakTopbl
paZvoOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouocheps»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIH dKpaH Ouochepsn,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIe».

O6GopynoBaHue: Mojelb-anmuiukanus «TUnuuHble OMOIIEHO3bI», TrepOapuii
«PacTtutenbHbie coobmecTBay, koieknun «buoreHos», «Bpenurenn BaxKHEUIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu W KOJUIGKIMH pacTeHUH U
KUBOTHBIX, IPUHAUICKAIINE K PAa3HbIM SKOJOTMYECKHM TpYyIIlaM OJHOIO BHU/A,



Kpacnas knura Poccuiickoii ®enepanuu, H300pak€HUsT OXPaHIEMBIX BHJIOB
pPAaCTEHUH U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycranaBnuBalTCia TpeOOBaHUS K pe3yjibTaTaMm
OCBOCHMSI  OOyYarONIMMHUCS MPOTpaMM  CpeaHero  obmiero  0Opa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUS Mpeamera «buosorusy»
BBIJICJICHBI CJIEAYIONINE COCTABJISAIONIME: OCO3HAHWE OOYYaIOIMMUCS POCCUHCKON
rpakJaHCKON MAECHTUYHOCTH — FTOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpPEACICHUI0, HallMuyMe MOTHUBAIlMM K OOy4YeHuro OHOJOTHH,
IIeJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKISHWHM JHMYHOCTH Ha OCHOBE
KITFOUYEBBIX IIEHHOCTEH W HMCTOPHUYECKHX TPAJUIIMK PA3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEIIbHOCTA I[IEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMH, TMPUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIWYHAE OKOJOTHMYECKOTO IIPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH ILIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE pe3yibTaThl OCBOCHUA mpeamera «buonorus» mpocturarorcs B
€IUHCTBE YYEOHOM M BOCHHUTATEIBHON JIEATEIIBHOCTH B COOTBETCTBUU C
TPaJIUIIUOHHBIMU POCCUUCKUMH COLMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU I[ICHHOCTSIMH, MPHUHATHIMHA B OOIIECTBE MpaBUIaMU M HOpPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUsS, CaMOBOCIIUTAHHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEW TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXXCHUS K 3aKOHY W IPABOIOPSAKY, YEJIOBEKY TPyda W CTAPIIEMY ITOKOJIEHHUIO,
B3aMMHOT'O YBa)XKEHHS, OEPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACJICAUI0 U
TPpaAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepauunu, MpUpoOLE U
OKPYXarUIEN cpelie.

JIngHOCTHBIE pE3yibTaThl OCBOEHHS YydeOHOro mpeamera «buomorusy
JIOJDKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH MO3WIUEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlu{, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOIO
OIBITA U OIbITA ACATEILHOCTH B MPOLECCE Peaan3alid OCHOBHBIX HAIPaBICHUHN
BOCHUTATEIIBHON JIEATESILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOr0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIMH 00YUaIOIIEeTrocs Kak akKTHBHOTO H

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOS3aHHOCTEH, YyBaXeHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTH IMPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEUICHUM YYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3WIMIO 110 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHE YUYUTHIBATh B CBOUX JACHUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIOJICH C Pa3HBIMU YOCKICHUSAMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO03HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/a4, YBaXXUTEIbHOTO
OTHOILIEHUS K MHEHUIO OIIMOHEHTOB NpH OOCYXIACHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TyMAHUTAapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTH POCCHICKON rpa)x JaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTU IE€pE.l
Ponunou, ropmoctu 3a cBOM Kpai, CBOXO PoauHy, CBOM S3bIK W KYJIbTYpY,
MPONUIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHE K MPUPOJTHOMY HACIEAUIO U MaMSTHUKAM HPUPO/IbI,
IOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUSAX, TPY/IIE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCUICKUX YUYEHBIX B CTAHOBJEHUE U
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy»eHHuto W 3amure OTeuyecTsa,
OTBETCTBEHHOCTH 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJA B IOCTPOCHUE YCTOWIMBOTO OYIyIIIEero;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJUTEISM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TIPUHATHUS LIEHHOCTEM CEMENHON JKU3HU B COOTBETCTBUU C
TpaauuusMu HaponoB Poccuu;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOILICHUN;



MMOHMMAHHUE YMOIMOHATBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHHE
IPOSIBISATH KAUECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOIO 0JIaronoJIy4ns:

MOHMMAaHUE U peaju3alus 30pOBOro u Oe3omacHoro oOpasza >KU3HU
(3mopoBoe  mUTaHUE, COOJIIOJIGHHE  TUTMEHWYECKUX TpaBUIl U HOPM,
cOaTaHCUPOBAHHBIM pEXUM 3aHATUM U OTHbIXa, peryispHas Qunueckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOUICHUS K
COOCTBEHHOMY (hM3HUYECKOMY U TICUXHYECKOMY 3/I0POBBIO;

NOHUMAHHE UEHHOCTH TMPaBUJI HWHIWBUAYAIBHOTO W  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOXKAIOUIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCIEICTBUI U HENPUATHUS BPEIHBIX NPUBBIYEK (YHOTpeOICHUS
aJIKOr0Jisl, HAPKOTUKOB, KYPEHHS);

6) Tpy10BOT0 BOCTIMTAHMSI:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JAESATEIBHOCTU TEXHOJIOTMYECKOM M COLMAJIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKylO JEATEIbHOCTD;

HMHTEpEC K pa3iMuHbIM cdepam mpodecCHOHATbHON JeATebHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccudn | Pean30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K O0Opa3oBaHHI0O M C€aMOOOpa30BaHHUIO Ha
NPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIMTAHMUS

HKOJIOTHYECKH 1€JIECO00pa3HOEe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3€MJIE, OCHOBE €€ CYyIlIECTBOBAHHS;

TOBBIIIICHUE YPOBHS JKOJOTHMYECKOW KYJIbTYphl: MNPUOOpPETEHHE OIbITa
IJITAHUPOBAHUSI TIOCTYNKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUN st
OKPYIKarOIIEH CPEIbI;

OCO3HaHHME TJI00ATBHOTO XapakTepa JKOJIOTMUECKHX MpoOJjeM M MmyTed ux
pelieHus;

CHOCOOHOCTh HCMOJB30BaTh MPHOOpETaeMble MPU HU3YYCHHH OWOJIOTUU
3HAHWST W YyMEHUS TPU PEIICHUH TNpoO0JIeM, CBSI3aHHBIX C PaIlMOHAIBHBIM
OPUPOAOIIONIb30BaHUEM  (COONIIOICHHE  TPaBWJI  TOBEACHHUS B IMPUPOJIE,
HalpaBJICHHBIX Ha COXpaHEHHWE pAaBHOBECHS B HKOCHUCTEMaX, OXpaHy BHUJIOB,
aKOCUCTEM, Orochepsr);



AKTUBHOE  HENPUITUE JICWCTBHM, NPUHOCAIIMX BpEI  OKPYKAOLIEH
MPUPOJHON cpejlie, YMEHHE IPOTHO3UPOBATh HEOJArONMpHATHBIE JKOJOTHYCCKHE
MOCJIEJACTBUS MPEANPUHUMAEMBIX JEHCTBUNA U TPEAOTBPAILATh UX;

HAJIMYUE PA3BUTOTO HKOJOTUYECKOTO MBIIIJICHUS, YKOJTOTUYECKON KYIbTYPHI,
OITbITa JIEATEIILHOCTH AKOJIOTUYECKOM HAaINpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEIbHOW, KOMMYHHKATUBHOW M COIUAIBHOU
MPAaKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKOU JESITEILHOCTH YKOJIOTUUECKOM
HAMpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 ITO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha JUajore
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YHUTATEIIbCKOW KYyJIbTYPhl KaK CpEICTBA
B3aUMOJICMCTBUS MEX Y JIFOJbMH U TTIO3HAHUS MUPA;

MOHUMAaHHE CHeNUUKH OHOJIOTMM KaK HayKH, OCO3HaHHs €& poiu B
dbopMUpPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS, CO3JJaHUM 1ETOCTHOTO
MPEACTABICHUS] 00 OKpYXalollleM MHpPE KaK O €JIMHCTBE MPHUPOJIbI, YEIOBEKA U
oOmiecTBa, B IMO3HAaHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOIeM
COXpaHEHHUS IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTH OWUOJIOTUM [IJII COBPEMEHHOW IHUBUIM3ALINM:
oOecrieueHusT HOBOTO YPOBHS DPAa3BUTHS MEIAUIIUHBI, CO3JaHHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIHOCOOHBIX  peIIaTh PECypcHble  MPoOJeMBl  pa3BUTHSA
YeJI0BEYeCTBa, MOMCKa MyTeH BBIXOJIa U3 TJI00ATBHBIX AKOJOTHUYECKUX MPOOJIeM U
obecrieueHus1  mepexojla K  YyCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCITOJIb30BAHUIO TPUPOJHBIX PECypcoB W (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
JKU3HHU;

3aMHTEPECOBAHHOCTh B TIOJYYECHHUHU OHOJOTMYECKUX 3HAHUM B IEIAX
MOBBIIIIEHUS OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAyYHON TI'paMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIIMOHAJIHLHOW TPAMOTHOCTH OOydYaromuxcs, GopMupyemoi
IIPU U3yYEeHUH OUOJIOTHH;

MOHUMAaHUE CYUIHOCTH METOJOB MO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HAHWUS [UJIs aHaldu3a |
OOBSICHEHUS SIBICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOAANINX B HEM M3MCHEHUH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOYCHHS Ha OCHOBE HAy4YHBIX (PaKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTHh CAMOCTOSITEILHO MCIOJIb30BAaTh OHMOJIOTHYECKUE 3HAHMUSA IS
pemIeHus Mpo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAaHME IEHHOCTH HAyYHOM JESITEIbHOCTH, TOTOBHOCTH OCYILECTBIISTH
MPOEKTHYIO M UCCIEA0BATEIBCKYIO IESITEILHOCTh MHAUBUYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHUID U
caM000pa30BaHUIO, K AaKTHBHOMY IIOJYUYEHHUIO HOBBIX 3HaHMM mo Ouonoruu B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHHS yueOHOro mpeamera «buomorusy»
BKJIFOYAIOT: 3HA4YMMbIe i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0yYaAIOIIMXCSA
MEXKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TOHSATHUS, OTpa)kKalolue
I[EIOCTHOCTh HAy4YHOM KapTUHBI MHpa U cCHeuuduKy METOJOB TO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHBIN (aKT, MPUHIIUII, THINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieloBaHue,  HaOMIO/leHWe, M3MEpeHHe, OKCIEPUMEHT ©  JAPYIHx),
YHUBEpCaAJIbHbIE y4eOHbIe JehCTBUS (MO3HABaTelbHbIC, KOMMYHHUKATHBHBIC,

PETYISTUBHBIE), o0ecreynBarome (dopmHpoBaHue (yHKUMOHAIBHOU
IPaMOTHOCTH ¥  COLMAJIbHOM KOMIIETEHIIMM OOYyYalolmuxcs, CIOCOOHOCTh
oOyuaromxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCLIUIUIMHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAJIbHbIE YyueOHbIE JCHCTBHUS B
ITIO3HABATEIIbHON U COLMAIIBHOW IPAKTHUKE.

MeranpeaMeTHble pe3yJIbTaThbl OCBOCHHS IIPOTPaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOKHBI OTPAXKaTh:

OsJaaenue YHUBEPCAJIbHBIMHU yueOHbIMH NMO3HABATEJIbHBIMHI
AEHCTBUSAMM:

1) 6a30Bble Joruvyeckue aeMcTBusi:

CaMOCTOSITeTLHO  (OpMyIMpOBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUUYECKOTO MBIILICHHS
(amanu3a, cuHTE3a, CPaBHEHMS, KiIIacCU(UKAIIUKA, 0000IICHNUS), pPACKPHIBATh CMBICIT
OMOJIOTMYECKUX TOHSATHUN (BBIJCIATh UX XapaKTepHbIC IMPU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMHU TIOHSATHUSIMH);

ONpPEAEHATh LEJIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH KX
JTOCTHKEHUS, COOTHOCHUTH PE3YJIbTaThl ACATEIIBHOCTH C MOCTaBJICHHBIMU LICJISIMU;

UCITI0JIh30BaTh OMOJIOTHYECKHUE MOHATHUS Il 0ObSICHEHUS (PAKTOB M SIBIICHUM
YKUBOU IIPUPOJBI,

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHAYKTUBHbBIC, JENYKTUBHbBIE, IO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTU M IIPOTHUBOpPEUUS B PacCMaTPUBAEMBIX
SIBIICHUSAX, (DOPMYJIMPOBATH BBIBOBI U 3aKIIFOUCHUS;

MIPUMEHSITh CXEMHO-MOJICILHBIC cpeacTna JUISE MPEICTABICHUS
CYIIIECTBEHHBIX CBSI3€Ml M OTHOIIEHUN B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a



TakK€  NPOTHUBOPEUYMI  pPa3HOTO  pOAA,  BBIABICHHBIX B Pa3IUYHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTeIBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHalIM3a MMEIOUIUXCA
MaTepHabHBIX U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JCSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCEACTBUN JESATENbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBUSIX  pEalbHOIO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE MPH PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 0a3oBbI€e McCIeI0BaTEIbCKUE 1eCTBHUA:

BJIaJIETh HAaBbIKAMHU y4€OHO-UCCIIEI0BATENBCKON U IIPOEKTHOM AESITEIBbHOCTH,
HaBBIKAMM  pa3penieHus: MOpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJ0B PEUIEHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHBIX METOJIOB MTO3HAHUS;

UCMOJIb30BaTh PA3NIMYHBIE BBl JACSITEIBHOCTH M0 IOJYYEHHUIO HOBOI'O
3HAHMS, €r0 HHTEpPHpeTalHH, NPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYyaIUsX, B TOM YHUCJIE NP CO3JaHUH YUEOHBIX U COLUATBHBIX MPOCKTOB;

(GbopMuUpOBaTh HAYUYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHONH TEPMUHOJIOTHUEH,
KJIFOYEBBIMU NOHATUAMU U METOJIAMU;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JESITENbHOCTU U )KU3HEHHBIX CUTYAIIHsX;

BBISIBJISIT NIPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyaJM3UpoOBaTh 3ajJauy,
BBIIBUraTh TUIOTE3y €€ peUIeHMs, HaXOAWTb apryMEHThl Ul J0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE pEIICHHS 3aJa4d  pPe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIUsIM, OIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYULIECTBJISTh LIEJICHANPABICHHBIA MOUCK NEPEHOCa CPEIACTB U CHOCOOOB
JeMCTBUSI B TPOPECCUOHANBHYIO CPELLY;

YMETb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTUYECKYHO O0O01acTu
AKU3HEJEATEIbHOCTH;

YMETh MHTEIPUPOBATH 3HAHUSA U3 PA3HbIX MPEIMETHBIX 00IacTeH;

BBIIBUTaTh HOBBIE €U, Npe/uiaraTh OpUTMHAIbHBIE MOIXObl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 334U, 0IYCKAIOIINE albTEPHATUBHBIC PEILICHUS.

3) pabora ¢ uHpopManmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMAIHH (TEKCTe Y4eOHOTO
nocoOusi, Hay4YHO-IOMYJISIPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAJIN3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUJOB B (HOPM MPEACTABICHUSI, KPUTUYECKHA OIICHUBATH
e€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCTD;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH Pa3IMYHbIE METOJbI MPU MOUCKE U
otbope Ouosorndeckoi mHMOpMali, HEOOXOAUMOM N7l BBITIOTHEHUS YYEOHBIX
3amay;

MpUOOpETaTh OMBIT HMCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpEICTaBIICHUS
ounonornyeckort uHdopmaruu (cxembl, Tpaduku, AUArpaMMbl, TaOIHUIIbI, PUCYHKH
" JIpyToe);

WCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Oouonornueckoil uH(pOpManuend: TNPUMEHATh XUMHUYECKHe, (QHU3UYECKHEe U
MaTeMaTU4YeCKue 3HaKU U CUMBOJBI, (Hopmyiibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJHMYECKHME  CpEJICTBA
HATJISAHOCTH;

BIIAJCTh  HABBIKAMHM  pAcoO3HaBaHWA W 3amuTHl  WH)OpMmaIuwy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaieHue yHUBePCAIbHBIMH KOMMYHHUKATUBHBIMU J1eCTBUSAIMM:

1) o01enme:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO Y4acTBOBAThH
B JIMAJIOT€ WJIU JIUCKYCCHM TIO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHHUE 3a]aBaTh
BONIPOCHI, BBICKA3bIBATh CYXIACHUS OTHOCUTEIHHO BBIMOJHEHUS MpeasiaracMoi
3aJa4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3HMIIUN JAPYTUX yYaCTHUKOB
yanora Wid JUCKYCCUH);

pacmo3HaBaTh HEBepOaJbHBIE CpEACTBA OOIICHUS, TOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHUS KOH(IMKTHBIX CHUTYyalluH,
YMETh CMATYATh KOH(PIMKTHI K BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CHOCOOaMU OOIIEHUS U B3aUMOJCHCTBUS, NMOHHMATH
HaMEpEHUSs IPYTUX JIIOJIeH, MPOSBISATh YBAXKUTEILHOE OTHOIIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO HW3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

NOHUMAaTh M HCIOJb30BaTh MPEUMYILECTBA KOMAHIHONW U MHAMBUAYaJIbHOM
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUH YICOHON 3a/1a4u;

BBHIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C yd€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)0ro YjeHa KOJUJIEKTHBA;



IIPUHAMATh  LEIM  COBMECTHOW  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJAMHHUPOBATH JICUCTBUSA IO €€ JOCTUKECHHUIO: COCTABIATH IUIAH JACHCTBHM,
pacnpenensiTh poiau € YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KadeCTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIBI B
OOIIMi pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

OpeaJiaraTb HOBBIE NIPOEKThI, OLEHHUBaTh HAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTHUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OBJaeHne yHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusauus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHWS [UIsl BBIABICHUSA NpOOJIEM U UX
pelleHus B )KMU3HEHHBIX U YUEOHBIX CUTYaIUIX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKMX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX ACHCTBHSX M MOCTYIKax IO OTHOUIEHUIO K YKUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIMX;

CaMOCTOATEJIBHO OCYILIECTBIIATh NO3HABATEIBHYIO JAESITEIBHOCTD, BBISBIISTH
npoOsieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEIbHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATEJIBHO COCTABJISITh IUIAH pPEIIEHHs NpoOieMbl C  y4ETOM
HMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEATIOYTCHHM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpATh paMKH Y4EOHOI0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JeNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelLICHHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

COoCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO MIUPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO NOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIENISM;

BJa/JIeTh  HAaBbIKAMU  [O3HABATEJIbHON  pediekcud Kak  OCO3HaHUs
COBEpUIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEQIIEKCUU JJIl OLUEHKH CUTYalllH, BbIOOpa
BEPHOI'O PEILLICHHS;

YMETh OLEHUBATh PHUCKU U CBOEBPEMEHHO IPUHHUMATH PEIIEHUS MO HX
CHIKEHHIO;



MPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NPU aHalIu3e pe3yJbTaToB
NEeSATEIbHOCTH;

3) npuHsaTHE ce0s1 M APYIUX:

MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NpPU aHalIu3e pe3yJbTaToB
NEeATEIbHOCTH;

NpU3HABATH CBOE MPaBO U MPABO APYTIUX Ha OMIHUOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMHU APYTOoro 4eJIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

IIpenmerHple pe3ynbTarhl ocBoeHHs mporpamMmmbl COO mo Owonorum Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamMera «buonorus
HAy4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHMM, BUIbI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3UYHBIX y4eOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme mnpenMeTHbie
pe3yNbTaThl MPEACTABICHBI IO F0J1aM 00yUYEHUS.

[IpeameTHBIE pe3ysbTaThl OCBOCHHs yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTHMU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYyYHOI'O MHPOBO33PEHHs, O BKJIAJE POCCHUICKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPbIBATH COJAEpkKAaHUE OUOJOTMYECKUX TEPMUHOB M TMOHSATHUM:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (0OMEH BEIIeCTB U IpEeBpalleHue
SHEPIuM), TOMEOCTa3 (CaMOpEryJisilius), YPOBHEBAsI OpraHU3alusl >KUBbIX CHUCTEM,
CaMOBOCTIPOU3BEICHHE (PEMPOYKIIKA), HACIEACTBEHHOCTh, H3MEHYMBOCTH, POCT U
pa3BUTHE;

YMEHUE u3JlaraTb OHOJIOTMYECKHE Teopun (KJIETOYHas, XPOMOCOMHal,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOrMa MOJEKYyJsspHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHnus (0 IieHTpax MHOTrooOpasus u
MPOUCXOXKJIEHUS KyJIbTypHbIX pactenuit H. V. BaBunosa), onpeaenars rpaHuiibl
WX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIaJIETh METOJIaMHU HAYyYHOTO TMO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOILIECCOB U SIBJIICHWM, OpPraHU3alMs U MNPOBEICHUE
OMOJIOTUYECKOTO  DKCHEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJly MCCIEIyEMbIMH BEIMYMHAMHU, OOBSICHEHHE IOITYUYEHHBIX



pE3ybTaTOB, UCIOJIb30BAHHBIX HAYYHBIX NOHITHI, TEOPUA W 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJBI HA OCHOBAHUY IIOJyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJCNSATh CYIIECTBEHHbIC MPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOIECCOB: OOMEHa BEIIECTB W MPEBpALICHHUS PHEPTUU B KIETKE, (DOTOCHHTE3a,
IUIACTUYECKOTO M HHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PAa3MHOKEHUS, HWHIUBUIYAIbHOTO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPUMEHSATH MOJyYEeHHBbIC 3HAHUS i1 OOBSICHEHHS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HU C LeNbl0 obecriedeHus: Oe30IMacHOCTH CBOETO 3[0POBbS M 370POBBS
OKPY KaIOILUX JOJeH, COOMI0IEHUS HOPM IPaMOTHOIO MOBEICHUS B OKpYKarouei
INPUPOJHON cpele, MOHMMaHWe HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOM Oouosoruu U OMOTEXHOJIOTMA Uil PalMOHAJIBHOTO
IPUPOAOIIOIH30BAHUS;

YMEHUE pellaTh »JJIEMEHTAPHbIE TIE€HETUYECKHWE 3a/Jayd Ha MOHO- U
IUTHOPUAHOE CKpEIIMBAaHUE, CLEIUICHHOE HAacleJOBaHUE, COCTaBISATH CXEMBbI
MOHOTHMOPHIHOTO CKpEIIMBAHUS JJsl MpPEJCKa3aHMsl HAacleOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATH JIa0OpaTOpHbIE M MpakTUYecKue padoThl, COOIHOIATh
npaBuia npu padoTe ¢ yueOHbIM U JA0OPATOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh W HHTEPIPETHUPOBATH HHEMOPMALLIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO [ICEBJIOHAYYHbIE 3HAHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOW MH(POpPMALIMH, HAYYHO-TIOMYJISIPHBIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUII B OHOJOTHUH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO03[]aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHUS,
00001m1as 6MOJIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
MCIT0JIb30BaTh NOHATUIHBIN anmapaT OMOJOTHH.

[IpenmeTHbIe pe3yibTaThl OCBOEHUsI yueOHOro npeamera «buonorus» e 11
Ks1acce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJOTMU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHMpa M HAyYHOI'O MHMPOBO33PEHHMs, O BKJIAJE POCCUICKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBLHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl peIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpbIBaTh COJAEpKaHHE OHMOJOTHMYECKUX TEPMHUHOB U TOHSTHIA:
BUJI, TIOMYJIALKSA, TeHO(OH, 3BOIIOLMS, ABIKYIIUE CUIIbI ((DaKTOPBI) HBOJIOLIUH,
NPUCTIOCOOJIEHHOCTh OPraHru3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (PaKTOPHI,



DKOCHUCTEMA, TMPOAYIEHTH, KOHCYMEHTBHI, PEAYyLEHThI, I[eMd  IUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OUoreoreHo3, ouocdepa;

YMEHHE W3JIaraTh OWOJOTHYECKHE Teopuu (dBONMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS OBONIOIWHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoaprimieBoro cxoxacrsa K. M. bapa, depenoBaHus TJaBHBIX HalpaBiIC€HUN U
nyteit spomoruu A. H. CeseprioBa, yuenus o ouochepe B. 1. Bepraackoro),
OTIPEICTISATh TPAHUIIBl X TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJIaJICTh METOJIaMH HAyYHOTO TMO3HAHUS B OMOJIOTHH: HAONIOJCHUE U
OTMCAHWE JKUBBIX CHUCTEM, TNPOIECCOB M SIBICHHM, OpraHU3amus W IMPOBEIACHHE
OMOJIOTUYECKOTO  DKCMEPUMEHTA,  BBIABMKEHUE  TUIMOTE3bl,  BBHISBICHUE
3aBHCHUMOCTH MEXIY HCCIIClyeMbIMH BEIMYMHAMH, OOBSICHEHHE IOJYICHHBIX
pE3yNbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHSITHH, TEOpPWA W 3aKOHOB, YMCHHE
JIeNIaTh BHIBOJBI HA OCHOBAHUY TIOJYYCHHBIX PE3YyIbTATOB;

YMEHUE BBIICNATH CYIIECTBEHHBbIC TPU3HAKU CTPOCHUS OMOJIOTUYECKHUX
OOBEKTOB: BHJOB, TIOMYJIALUNA, MPOIYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOMN
M3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUS, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHUS DSKOJOTUYECKUX (PAKTOPOB HA OPraHU3MbI, TEpeHoca
BEIIECTB W TOTOKAa DSHEPrUUM B DKOCHUCTEMAaX, AHTPOIOTCHHBIX W3MCHEHUU B
DKOCHUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIICCTB M OMOTCOXHMHYECKHX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHATH TMOJyYEHHbIE 3HAHUS JIsi OOBSACHEHUS] OMOJIOTUYECKUX
MPOIIECCOB U SIBJICHUH, IUISl MPUHATHS MPAKTUYCCKUX PEHICHUH B MOBCEIHEBHOM
KU3HU C IeNpl0 obecredeHnss Oe30MacHOCTH CBOETO 3J0POBbSI M 3I0POBBSA
OKPYKAIOIIUX JIOJICH, COOII0IEHUST HOPM TPaAaMOTHOTO TIOBEICHUS B OKPYKAIOIIEH
MPUPOTHON cpesie, MOHUMaHWe HEOOXOMMMOCTH UCIOJIb30BAHUSL JIOCTHKEHUN
COBpEMEHHOW OMOJIOTUH JIJISl pallMOHAILHOTO MPUPOOIIOIb30BAHNUS;

YMEHHUE peliaTh dJIEMCHTApHbIC OMOJIOTHMUYECKHE 3a/add, COCTaBIISATH CXEMBI
MepeHOoca BEIIECTB U SHEPTHUH B IKOCHUCTEMAaX (1IeMH MUTaAHUS ),

YMEHHUE BBIMOJIHATH JIA0OpAaTOpHBIE M TpakTU4YecKue padoThl, COOIIOIAThH
mpaBujia Ipu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OIEHWBATh W HHTEPIPETHPOBATH HWHGOPMAITUIO
OWOJIOTUYECKOTO  COJIEP)KAHMSI, BKJIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CpPEeICTBa MacCOBOW MH(GOPMANNU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBaTh  TJOOAJBHBIE  DKOJOTMYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO ITO3HIIHIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIC W YCTHBIE COOOIICHUS,
00001as 6uoIOrMUecKy0 HHPOPMAIMIO U3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KVIIACC
KosnnuyectBo yacos DJIEeKTPOHHBIE
HanMmeHOBaHHE Pa3aeiioB H TeM nudpoBbIe
Ne /i P Konrtpoabubie | Ipakruyecku (1uubp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI e padoThlI
pecypchl
bu6mmoreka [JOK
! buosorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMEBI U UX OpraHu3aIus 1 bubmmorexa TIOK
p H https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKHUI COCTaB U CTPOECHUE KIETKU 8 1 bubmmorexa TIOK
p https://m.edsoo.ru/7f41¢292
bubmuoreka [{OK
4 XK
HSHEACATCIILHOCTD KICTIH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOXeHNe 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OPTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh 1 HIBMEHYUBOCTD 2 15 bu6mmoreka [IOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekuus opranu3MoB. OCHOBBI 3 bubmuorexa [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
8 Pesepsroe spems ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

KoanuecTBo yacos JJIeKTPOHHbIE
HanMeHnoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne i/ KoHnTpoJbHbI IIpakTH4eckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoTnbl padoTbI
pecypcsl
bu6mmoreka [IOK
1 DBOJIONMOHHAST OUOJIOTHS 9 1 https://m.edsoo.ru/7f41cc7
4
Bo3HUKHOBEHWE U pa3BUTHE KU3HU Ha bubmorera [JOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc7
3emuiie
4
bu6mmoreka [IOK
3 Opranu3sMel 1 OKpy’Karouas cpeaa 5 1 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [JOK
4 Coo01iecTBa 1 SKOJOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [IOK
5 Pe3epBHOE Bpems 2 https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIEKTPOHHBIE
Hdara
Ne uugposbie
Tema ypoka Konrtposbnbie | IIpakTuyeckue | H3Y'UeHH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI b
pecypcsl
bu6mmoreka [IOK
1 buonorus B cuctemMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl O3HAHUS )KUBOU MIPUPOIBL.
[TpakTuyeckas padora Ne 1
2 «Hcrionp30BaHne pa3IMUYHbIX 1 0.5 bubmmorexa [JOK
P ) https://m.eds00.ru/863e6122
METO/IOB MPHU U3YUYEHUU
OMOJIOTHYECKUX O0BEKTOBY
3 buonornyeckue cucremsl, NpOLECCHI 1 bubnuoreka [IOK
U UX U3y4YECHUE https://m.edsoo.ru/863e6564
4 XHUMUYECKUH COCTaB KJIETKU. Bona u | bubnuorexa [JOK
MUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 b . 0 1
K COCTaB 1 CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
depMeHTHI — OHOJIOTHYECKUE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubnnorexa [HOK
KaTaJIUTUYECKON aKTUBHOCTHU ) https://m.edsoo.1u/863e6b72
(dhepMeHTOB (Ha MpUMEPEe aMUJIA3bI
WJIU KaTtanasbl)»
7 VraneBoasl. JInnuasl 1 bu6mmoreka [JOK




https://m.eds00.ru/863e6870

bu6mmoreka [JOK
8 Hyxnieunosgie kucnorel. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meToasl u3ydeHus bubnuoreka [IOK
knetku. Knerounast reopus https://m.edsoo.ru/863e6e88
10 Knetka kak 1nieinoctHas »uBas
cucrema
CrtpoeHme 3yKapuOTHIECKON KIIETKH.
JlabopaTopHas paborta Ne 2
«M3ydeHnne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 01 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax 1 ux
OTIMCaHHE
bu6mmoreka [IOK
12 Obmen BemiecTs utH MeTadoTH3M https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 PorocunTes. XemocHHTe https://m.edso00.1ru/863e7¢98
. bu6mmoreka [JOK
14 Suepreruacciuii obmen https://m.edsoo.ru/863e7aae
’KuzHeHHbBIN KUK KISTKU. [emeHue
KIeTku. Mutos. JlabopaTopHas
15 pabota Ne 3 «HabmroneHne Muros3a B 0.5 bubmnorexa LIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MHUKpOIIpEnapaTax»
16 Buocunres Oenka. Peakimst bubmuoreka [JOK
MaTpPUYHOI'0 CHHTE3a https://m.edsoo.ru/863e796e
17 Tpaucnsiiust — OGuocunTe3 Oenka bu6mmoreka [JOK




https://m.edsoo.ru/863e796¢

18 Hexnerounsie popMbI )KH3HU — bubnnorexa [JOK
BUPYCBI https://m.edsoo.ru/863e7540
bu6mmoreka [JOK
19 @OpMBI pa3MHOKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bub6mmoreka [IOK
20 Meii
enos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
JlabopaTtopHas pabota Ne 4 bubnmoreka [JOK
21 0.5
«3yueHne CTpOCHHS MOJOBBIX https://m.edsoo.1u/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOITpenapaTax»
) WHauBuayanbHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
3 I'enernka — Hayka o bubnnorexa [HOK
HACJEJICTBEHHOCTH U N3MEHUYMBOCTH https://m.edsoo.ru/863e862
3aKOHOMEPHOCTH HacJIeI0BaHUS
24 MpU3HaKOB. MoHOTHOpUAHOE bubmmorexa [JOK
P ' pHa https://m.eds00.ru/863e8878
CKpelllMBaHue
UrHOpHUIHOE CKpEeLUBaHuE. 3aKOH
25 fee»aBniHiloro Hainuel OBaHMUS bubmmorexa [OK
g https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CuerieHHOE HACJIeI0BAHHE 0.5 bubnuorexa [JOK

npu3HakoB. JlaboparopHas padora
No 5 «3yuenune pe3ynbTaToB
MOHOTHOPHJIHOTO M TUTHOPUTHOTO

https://m.edso00.ru/863e8c60




CKpEUIMBaHUA y Ap030(uiIbl HA
TOTOBBIX MUKpOIpenapaTax»

7 T'enetuka noma. Hacienosanue | bu6mmoreka [IOK
MPU3HAKOB, CLEIUIEHHBIX C MMOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. HenacnencTBeHHas
M3MEHYHMBOCTh. JlabopaTopHast
pabota Ne 6. U3yuenue bubnmoreka [JOK

28 . 1 0.5
MOAN(PUKAITMOHHON U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MIOCTPOEHUE BAPUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBOI
HacnencrBeHHass "3MEHYMBOCTb.

29 Jlabopatopnas padorta Ne 7. | 0.5 bubnmoreka [JOK
«AHaU3 MyTalui y 1po30(uiIsl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»

bu6mmoreka [IOK

30 T'enerika uenoseka ! https://m.edsoo.ru/863e8d78
PesepBHblIil ypok. O60011eHue mo

31 teme «HacneactBeHHOCTH U 1
W3MEHYMBOCTh OPraHU3MOB»

bu6mmoreka [IOK

32 Cenexupa Kax Hayka u mpouece ! https://m.edsoo.ru/863e9214

13 MeToap!l U JOCTHIKEHHUS CEIEKIINU | bu6mmoreka [JOK
pacTeHUI U KUBOTHBIX https://m.edsoo.ru/863¢9214

34 buorexHonorus kak orpacib 1 bubnuoreka [IOK
MPOU3BOJACTBA https://m.edsoo.1u/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos JIEKTPOHHBIE
JlaTa
Ne nu(ppoBbIe
Tema ypoka Kontpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b
pecypchl
1 DBOJIIOLUS M METOBI €€ N3yUEHUS 1 bubmmorexa HOK
H a y https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTus NpeACTaBICHUN | bubnnorexa [JOK
00 3BOTIOLINU https://m.eds00.1u/863¢9570
bu6mmoreka [IOK
3 MukposBosro 1
HKPOIBOIIOTHA https://m.edsoo.ru/863e9¢cle
[omynsust Kak 1eMeHTapHast
eIMHUIA BUA U DBOJIIOIIIH.
4 JlabopaTtopHnas pabora Ne 1 1 0.5 bubmmorexa HOK
PATOPHAT P B ' https://m.eds00.ru/863e¢99¢6
«CpaBHeHHE BUIOB T10
MOP(}OIOTHUECKOMY KPUTEPUIO»
5 JIBroKyIiue cuibl (3J1IeMEeHTapHbIe | bubnuoreka [IOK
(haKTOPbI) IBOTFOIIHH https://m.edsoo.ru/863e9da4
Bbu6mmorexa [JOK
6 EctectBe i1 oTO0p U ero o 1
TECTBEHHbIH 0TOOp 1 ero dopb! https://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLNN:
MIPUCTIOCOO0TIEHHOCTh OPTaHNU3MOB U
. BH1000pa3zoBanue. JlaboparopHas | 0.5 bubnuotexa [JOK
pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpPTaHu3Ma 1 €&
OTHOCHUTEIIFHOTO XapaKTepa
8 Hanpasnenus un nytu 1 bubnuorexa [JOK




JKA3HU Ha 3eMIIE»

MaKpO3BOJIFOLIUU https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOITIONINN
10 WcTopus xu3HU Ha 3emiie U METObI
€€ N3y4eHUs
1 I'unoTe3pl NPOUCXOKACHUS JKUZHU bubnuoreka [IOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnuorexa [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOIOIIH
PacCTUTEIBHOTO U KUBOTHOTO MUPA.
13 [IpakTrueckas padota Ne 1 0.5 bubnnorexa [HOK
«M3ydyeHne UCKONIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHUil U KUBOTHBIX B
KOJUTEKIUSX)
14 CoBpeMeHHas cucrema bubnuotexa [JOK
OpPraHuyYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YelTOBEKa (aHTPOTIOTEHE?) bubmorexa HHOK
H P https://m.edsoo.ru/863eac2c
16 JIBmoxyniue cuibl (hakTopsl) bubnnorexa [HJOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTaJINH DBOIIOINHA
YeJioBeKa
13 YenoBeueckue pacsl U IPUPOIHBIE bubnuoreka [IOK
ajanTalyy 4yejioBeKa https://m.edsoo.ru/863eaca2
PesepBHeIit ypok. O600IeHHE 10
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE




20

OKOJIOTHS KaK HaykKa

CpeI[BI 00UTaHHUA U DKOJIOTHYECKHE

bubmuoreka [JOK

21
(bakTopbl https://m.edsoo.ru/863eafec
AbGuotndeckue GpakTopsbI.
JlabopaTtopHas padota Ne 3.
«Mopdormorudeckre 0COOEHHOCTH
22 ACTEHUH U3 Pa3HbIX MECT 0.5 bubmmorexa LIOK
P P ) https://m.edsoo.ru/863eb10e
obutanus». JlabopatopHas padora
No 4. «BnusnHue cBeta Ha POCT U
pa3BUTHE YEPEHKOB KOJICYyCa
bub6mmoreka [{OK
23 b
MOTHIECKHE (GaKTOpEI https://m.edsoo.ru/863eb348
DKOJIOrM4ecKHe XapaKTepUCTUKU
nomyssiiuu. [Ipaktudeckast pabora
24 No 2 «IToacuéT mIoTHOCTH 0.5
MOMYJISIUI pa3HbIX BUIOB
pacTeHuin
25 Coo01iecTBa OpraHu3MoB — bubnuorexa [JOK
OnoIIEeHO3 https://m.edsoo.1ru/863eb46a
2% DKOJOTUYECKUE CHCTEMBI bubmuoreka [JOK
(KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHbBIE TOKA3aTEIN SKOCUCTEMBI.
27 DKOJIOTUYECKHUE MTUPAMMU/JIBI bubmmorexa [JOK
. PAMHIBL. https://m.edsoo.ru/863eb5fa
CgoiictBa 3xocuctem. Cykueccust
28 [IpupogHbIe SKOCUCTEMBI
29 AHTPOIOTE€HHBIE SKOCUCTEMBI
30 buocgepa — rinobdanpHas bubmumorexka [IOK

JKOCUCTEMA 3EMITUA

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




3aKOHOMCpHOCTI/I CyHICCTBOBAHUA

bu6mmoreka [IOK

31 ounocdepnr 1 https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eminn 1

13 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnmoreka [JOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
Pe3epBHbIit ypok. O600111€HNE TEMBI

34 «Coo011ecTBa 1 3KOJIOTHIECKIE 1
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI UIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






