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[TOACHUTEJIbHAA 3AIINCKA

[Ipu pa3paboTke mporpamMmsbl M0 OHUOJIOTUN TEOPETUUYECKYIO OCHOBY IS
OTpeJeIeHHs OIX0/I0B K (POPMUPOBAHUIO CO/IepkKaHUSI yueOHOTO TIpeIMeTa
«buonorus» coctaBuin: koHuenTyanbHble nojoxenus GI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIEH, COJIEPKaHMs, pe3yJIbTaTOB OOYUEHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LEIX U
MPUHITUIAX, XapAKTEPUIYIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHETO
obmiero oopaszoBanus B Poccuiickoit denepainu, a Takke MOJTOKESHUS O
cnenuguke OUOJIOruY, €€ 3HAYEHUU B TO3HAHUU KUBOM NPUPOBI U 00ECIIEYEHUN
CYILLECTBOBAHMSI YETIOBEUECKOTo o0miecTBa. CoriiacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Omosioruu 1aét MpeacTaBiIeHHE O IENsIX, 00 o01en
CTpaTeruv oOy4eHus, BOCIIUTAHUS U PA3BUTHS O0yJAIOUIUXCS CPEACTBAMU
yueOHoro npeamera «buonorusy, onpeaenser 00s13aTeabHOE MPEAMETHOE
COJIep KaHUE, Er0 CTPYKTYPY, PAcCIpeesICHHE 10 Pa3aeiaM U TEMaM,
PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHHS Y4eOHOT0 MaTepuaa ¢ y4éToM
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKK 00pa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nporpamme 1o 61M0JIOTuU TakK)Ke YUYUTHIBAIOTCS TPEOOBAHUS K
TJIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3yibTaTam
o0ydeHus B GOPMUPOBAHUN OCHOBHBIX BHJIOB YUeOHO-II03HABATEIIHHOM
JeATEeTbHOCTH/Y4EOHBIX IEUCTBUIN 00YYAIOIINXCS 10 OCBOCHHIO COJIEPKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme mo 6uosioruu (10—11 knaccel, 6a30BbI YPOBEHb) peaqn30BaH
MPUHITUT IPEEMCTBEHHOCTH B M3yUY€HUH OMOJIOTHH, OJarofaps ueMy B Hel
MIPOCMATPUBAETCS HAMPABIICHHOCTh HAa Pa3BUTHE 3HAHHM, CBSI3aHHBIX C
(bopMHpPOBaHUEM €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS, IEHHOCTHBIX
OpUEHTALUN TUYHOCTH, IKOJIOTMUECKOT0 MBILIICHUS, MPEICTABICHUHN O 3J0POBOM
oOpa3ze )XU3HU U OepEKHBIM OTHOIIICHUEM K OKPYIKaOIIeH IPUPOIHON cpejie.
[ToaToMy Hapsimy ¢ U3ydeHHEeM O0IIeOMOIOTHIECKUX TEOPHUH, a TaK)Ke 3HAHUH O
CTPOECHHH KMBBIX CUCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINUX B
HUX MPOIECCOB B IPOrpaMMe MO OMOJIOTHH YAEJIEHO BHUMAHHUE UCTIOIb30BaHUIO
MOJTYYEHHBIX 3HAHUH B TTOBCETHEBHOM KU3HU JIJI PEUISHUs] MPUKJIATHBIX 3a]1a4, B
TOM YHCIIe: TPO(PMIAKTUKA HACTEACTBEHHBIX 3a00JICBaHUI YeTTOBEKA, METUKO-
T€HETUYECKOTO KOHCYJILTUPOBAHUS, 00OCHOBAHUS IKOJIOTHIECCKU
1EJIECO00PA3HOTO MOBEACHUS B OKPYXKAIOIIeH MPUPOAHOMN Cpefie, aHaIu3a
BIIUSIHUA XO3HCTBEHHOMN JIEATEIHLHOCTU YEJIOBEKA HA COCTOSIHUE MTPUPOIHBIX U
MCKYCCTBEHHBIX 9KOCHCTEM. Y CUJIEHUE BHUMAHHUSI K IPUKIAIHON HAIIPABICHHOCTHU
yuebHoro npeamera «buonaorus» npoIuKToBaHO HEOOXOIUMOCThIO OOECTIeUeHuUs



YCIIOBUM JIJIS1 PEIICHUST OHOU M3 aKTyallbHBIX 3a/1a4 MIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHMsI, KOTOpas MpeanoaraetT (GOpMUPOBAHKE Y 00YUAIOIINXCS
CIOCOOHOCTH aJanTHPOBATHCS K U3MEHEHHUSIM TUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpeiHEro o0miero o0pa3oBaHus 3aHUMAET BaXKHOE
mecTo. OHa obecnieunBaeT GopMUPOBaHUE Yy 00YUAIOIIUXCS MPEACTABICHUH O
HAay4YHOM KapTUHE MUpPA, pacClIUpsIeT 1 0000IIaET 3HAHUS O )KUBOU MPUPOJE, €€
OTJIMYUTEIIbHBIX TPU3HAKAX — YPOBHEBOU OpraHU3alluy U SBOJIOLNH, CO3AAET
YCIJIOBHUSI JIJIs: TIO3HAHUSA 3aKOHOB >KMBOM MPUPOIBI, (POpMUPOBaAHUS
(GyHKIMOHATIBLHOM TPaMOTHOCTH, HABBIKOB 3/I0POBOTO U O€30IacHOr0 o0pas3a
YKW3HU, IKOJIOTUUECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHUS K )KUBOU MIPUPO/IE
U YEJIOBEKY.

Bonbiioe 3HaueHne GMOJIOTHSI UMEET TaKXKe JIJIsl PEIICHUs] BOCTIUTATEIbHBIX U
pa3BUBAIOIIMX 3374 CPEIHEr0 O0IIero 0Opa3oBaHusl, COLUATU3ALUH
oOyuaronuxcs. M3yuenue 6nosorun odecrnednBaeT yciaoBus 1 popMUpOBaHUS
MHTEJJIEKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX U UH(DOPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOUN KYJIbTYpPbl, CHOCOOCTBYET HHTETpAllui OMOJOTMYECKUX 3HAHUM C
MPEICTABICHUSIMHU U3 APYTUX yU€OHBIX MIPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpaduu. HazpanHble OJI0KEHUS O MPEJHA3HAYCHUN yueOHOTO TIpeIMeTa
«buosiorus» coOCTaBUIM OCHOBY JJIsl ONPEIETIEHUs TOAXO0I0B K OTOOpY U
CTPYKTYPUPOBAHHIO €TI0 COJIEPKAHUS, MPEICTABIEHHOTO B IPOrpaMMe 110
OHnoNIOTHN.

OT160p conepkanus yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
OCYILECTBIEH C MO3ULUHI KYJIbTypOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOPBIM 00y4Yaroiuecs 10JKHbI OCBOUTh 3HAHUS U YMEHUS, 3HAUYUMBIE J1JIsI
dbopmupoBaHust 00IIEH KyJIbTYpPbl, ONPEACISIIONINE aJICKBATHOE MOBEICHUE
YEJIOBEKA B OKPYIKAIOIIEH MPUPOHON cpejie, BOCTpEOOBaHHBIC B OBCETHEBHON
JKU3HU U TIPAKTHIECKOM AesTeabHOCTH. Oco00e MECTO B 3TOM CUCTEME 3HAHUM
3aHMMAIOT AJIEMEHTBI COJIepKaHusl, KOTOPBIE CITY>KaT OCHOBOM JIJ1s1 (POpMHUPOBAHUS
IIPECTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHE MUpPA U
IIEHHOCTHBIX OPUCHTAITUSAX JTUYHOCTH, CIIOCOOCTBYIOIINX IT'yMaHU3AIIUN
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpyKTyprpOBaHUE COJIEPKaHMS y4eOHOTO MaTepuala B IporpaMmme 1o
OMOJIOTUU OCYIIECTBIIEHO C YYETOM MIPUOPUTETHOTO 3HAYEHHUS 3HAHUH 00
OTJIMYUTENBHBIX OCOOCHHOCTAX KUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHU3alluu U
ABOJTIOIMHU. B COOTBETCTBHUU C 3TUM B CTPYKType ydeOHOTO mipeameta «bromorus»
BBIJICJICHBI CJIEIYIOIINE COJIepKaTeIbHbIE TUHUU: «brosorus kak Hayka. MeTo bl
HAy4YHOTO MO3HaHus», «KineTka kak ononornyeckas cucremay, « OpraHu3M Kak



ononornyeckas cucreMa», «CucrteMa 1 MHOrooOpasne OpraHu4ecKoro Mupay,
«IBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenb nzydyenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJIeHHE 00YYaIOUUMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATIBHOM
OpraHu3alliy KUBBIX CUCTEM PA3HOrO paHTa U MpUOOpeTeHne yMeHUN
WCITOJIB30BATh AT 3HAHUS JUIsl TPAMOTHBIX JICUCTBHI B OTHOIIICHUH O0OBHEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue ey u3ydeHus yueoHoro npeamera «buosorusy Ha 6a30BoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHE 00YYaIOIUMHUCS CUCTEMbI 3HAHUM O OMOJIOTUYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, TpaBuiIax, CIyX alluxX OCHOBOU
JUTsl (POPMUPOBAHUS MTPEACTABICHHUI O €CTECTBEHHO-HAYYHON KapTUHE MUPA, O
METO/IaX HAyYHOTO MTO3HAHUS, CTPOCHUH, MHOTO00Opa3uu U OCOOCHHOCTAX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHW3allvU, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dbopmHpoBaHrEe y 00yUYarOIIUXCs TO3HABATENIbHBIX, UHTEJUIEKTYJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN B MPOLIECCE aHAM3a ITAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, UEH U MOJIX00B K U3yUYEHUIO JKUBBIX CUCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTaHOBJICHHE Y O0Oy4YaromMXcs 0011Iel KyJabTypbl, PyHKIMOHATBHON
IPAMOTHOCTH, Pa3BUTHE YMEHHI OOBACHSIThH U OIIEHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOU MPUPObl HA OCHOBAHUM 3HAHUI U OMbITA, MOTYYECHHBIX TPU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y 00yUYaIOIMUXCs YMEHUN WLTIOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAHUMN B MPAKTUYECKOU JIEATEIIBHOCTH YeJIOBEKA, PA3BUTHHI
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIUTaHNE YOKIEHHOCTH B BO3MOYKHOCTH TTO3HAHUS YEJIOBEKOM >KUBOU
IIPUPOJIBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIIICHHS K HEH, COOIIOICHHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUH Il TOBBIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HU JJIS
OLICHKU TOCIIEICTBUNA CBOEH JIESITEILHOCTH MO OTHOIIEHUIO K OKPYKAIOIIEH cpele,
COOCTBEHHOMY 3/J0pPOBbI0, 00OCHOBAHME U COOJIIOICHHE MEp TPOPHUIIaKTUKA
3a00s1eBaHUM.

B cucreme cpeanero obmero oopazoBanus «bronorusy, nzydaemas Ha
0a30BOM YPOBHE, SIBJISETCS 003aTENHHBIM YI€OHBIM TIPEIMETOM, BXOISAIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenwnst Ononoruu Ha 6a30BOM YPOBHE CpeTHETO 0011ero 00pa3oBaHus
orBoauTCcs 68 yacoB: B 10 kiracce — 34 gaca (1 gyac B Hememo), B 11 kimacce — 34
yaca (1 gac B Hegento).

COHAEPXAHUE OBYUYEHU A

10 KJIACC

Tema 1. buonorus kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueil, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonorun B (HOpMUPOBAHMH COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTHUECKUX HAYK.

MeTobl TO3HAHUS KUBOUW IPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONIMCAHMUE,
u3MepeHue, Kiaaccuukanusi, MOJEIUPOBAHUE, CTaTUCTUYECKas oO0paboTka
JTAHHBIX ).

JlemoHCTpanumu:

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

Tabnuibl U cxeMbl: «MeTobl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopatopHble U IpaKTUYECKUE PabOTHI:

[Tpaktuueckass padora Ne 1. «Vcmonp3oBaHHME pa3IUYHBIX METOJIOB MPH
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble CHCTEMBI U UX OpraHU3aIUsl.

JKuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoIeHOTHYECKUH ), OMoCc(epHBIA.

JlemoHcTpanumu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHHU OpraHU3aIiU
YKUBOU MIPUPOIBI».

Oo6opynoBanue: moaenb MoJiekyisl JIHK.

Tema 3. XuMHYECKUI COCTAB U CTPOEHUE KIIETKHU.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOJJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEPAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHUYECKOTo OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W



YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe cBoWcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.

®epmenTsl — Owonormyeckue Karanm3atopel. CtpoeHue ¢epmeHTa:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHbl.
OTnuuus pepMEHTOB OT HEOPTraHUYECKUX KaTalIn3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJOK03a, pubo3a u  JAe30kcupubo3a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esuIo03a). buonornyeckue GyHKIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
rusipopobHble  cBoiicTBa. buonornueckue ¢Qynkumn aunuaoB. CpaBHeHUe
YII€BOA0B, OEIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunael PHK. AT®: ctpoenune u GhyHKIIHIH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — IpuMep B3aUMOAEUCTBHUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas kuBas cucrtemMa. OOmme NpU3HAKH —KIIETOK:
3aMKHyTas HapykHas memOpana, monekynsl JIHK kak renermueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKOM KieTku. KierouHas crenka Oakrtepuil. CTpoeHue
AYKAPUOTHYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTEIBLHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TITMKOKAIUKC, UX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opradHouabl kietku: OIIC, ammapatr ['onbmxu,
au30coMbl. [10yaBTOHOMHBIE OpPraHOM/bI KIETKH: MHUTOXOHAPHUH, TUIACTHUIBI.
[Ipoucxoxknenne MUTOXOHApWM W TulacTua. Bunbl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUK OPraHOWI0B KJIETKU. BiItoueHus.

Anpo — perynaropHbslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JlemoHcTpanumu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. Ulneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEN.



Tabmuubr n cxembl: «llepuognveckas TabiuIa XUMHUYECKUX JIIEMEHTOBY,
«CTtpoeHre MOJIeKYJbl BOJIB, «brocnnTes 6enka», « CTpoeHne MOJICKYJTbI OeKay,
«Ctpoenne pepmentay, «Hyknennobsie kucnotel. [JHK», «CtpoeHne mMonexybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue saapa KIETKN», « YTIEBOIAb, «JIumuabn.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

JlabopaTopHbIe U MPAKTUYECKUE padOTHI:

JlaGopatropHas pabota Ne 1. «M3yueHuwe KaTaJIUTUUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpOeHHS KJIETOK paCTEHUH,
YKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OTHICAHUEY.

Tema 4. XKusHeneaTeabHOCTh KIETKH.

OOMeH BemIeCTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JTUCCUMUTISIINSA (PHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUd B TMOHUMAHUU
MeTabom3ma.

Tunbel oOMeHa BellecTB: aBTOTPO(dHBINA U reTepoTpodHbIi. Ponb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuii cpeabl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIIECHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAYCHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIe.

DHepreTudyeckuii oOMeH B KJeTKe. PaciierieHue BellecTB, BBbIJICICHUE U
aKKyMYyJIUPOBaHUE DJHEPruu B KIETKE. OTalbl SHEPreTUYECKOro ooOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KucinopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTensbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanusi renernueckoil wHGOpMAlUM B KIETKE. | €HETHYECKHM KOA U €ro
cBoiicTBa. Tpanckpunums — matpuunbii cunre3 PHK. Tpaucnsauus — 6uocunTes
oenka. Otambl TpaHchsuuu. KommpoBanue amuHOKHCIOT. Pomb pubocom B
OounocuHTe3e Oenka.



Hexnetounsie ¢popmbl xu3Hu — BUpychl. ctopust otkpsitus Bupycos (. U.
WNBanoBckuit). (OCOOEHHOCTH CTPOCHHMSI W JKMU3HEHHOTO I[MKJIa BHUPYCOB.
bakreprodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIILMsA, peBepTaza W uHTerpaza.  [Ipodunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JemoHCcTpanuu:

[Toptpetsl: H. K. Konbrios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUDY,
«HepreTudyeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CtpoeHue u PyHKIMOHUPOBAHUE TeHa», «CuHTe3 Oenkay, « 'eHeTHYeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xu3HeHHbIM nukia Bupyca CIIN/]a,
oakrepuodaray, «Pemmukarms JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHue KIETKU», Mojielib cTpykTypsl JTHK.

Tema 5. PasMHOXEHVE U HHIUBUAYAIBHOE PA3BUTHE OPTaHU3MOB.

KiieTouHbIil 1UKI, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cuateza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunmonaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[[uTosIOTHUECKHE OCHOBBI PAa3MHOXKEHUS W  HWHJUBUIYAJbHOTO  Pa3BUTHUA
OpPraHu3MOB.

Henenue knetku — muto3. Craaum murto3a. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUSIX MUTO3a. BUOJIOrMYECKNI CMBICI MUTO34.

[Iporpammupyemasi TuOEIb KJIETKH — aronTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U noJjioBoe. Buasl Oecronoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHUE OJIHO- W MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BETETATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu Mmeiio3a. IIporecchl, Npoucxoadiire Ha CTaauaxX Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YeHUEe Meno3a.

['amerorenes — mporecc oOpa3oBaHUS TOJIOBBIX KJIETOK Yy IKHUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHHWE W PA3BUTHUE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepMaTOreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK U crepMaro30ounoB. OIuiogoTBOpEHUE.
[TapTeHorenes.



NunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pasBUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TPsAMOE, HenpsMmoe (JIuYuHOYHOE). BnusHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JlemoHCTpanumu:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOB», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pacTeHuid», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOK,
«Ctpoenue xpomocoMbl», «Knerounsrii nmukim», «Pemnmukanus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHE», «]'aMeTOreHe3 y MIICKONUTAIOMNX U
yenoBeKkay, « OCHOBHBIC CTaIMH OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasl
MJICKOITUTAIOWIETOY, «SHIeKIeTKa MeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJeb-anIuiukanus «JleeHue KIeTKW», MOJIEIb
JAHK, monens meTadazHoit XpOMOCOMBI.

JlaGopatopHble U IpaKTUYECKUE PabOTHI:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIpEnaparax.

Tema 6. HacnencTBEHHOCTh M UBMEHYMBOCTD OPTaHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOI0THH
U OMOpPHOJIOTUM B CTAHOBJICHMHM TEHETUKU. BKIam pOCCHMCKUX W 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKH. MeToAbpl TEHETHKH (TUOPHIO0IOTHYECKUH,
[UTOTCHETUYECKUH, MOJEKYISIpHO-TeHETHYeCKHi). (OCHOBHBIE T€HETHYECKHE
noHsTusA. [ 'eHeTn4yeckass CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, yCTaHOBJICHHbIE . MeHaenem.
MonorubpumHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMS. 3aKOH PpacCHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTHUecKMe  OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytouiee ckpeumpanue. Mcnonb30BaHre aHATU3UPYIONIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHNSI TEHOTHIIA OCOOM.



CuemnieHHoe  HacineioBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIJICHHOMY HacJeJOBaHUIO TeHOB. HapyleHne crenieHus reHoB B pe3yJibTare
KPOCCHHI'OBEpa.

XpoMOCOMHas TEOPUs HACIEICTBEHHOCTH. | €eHETHUECKHE KAPTHI.

['eneTnka mosia. XpoMOCOMHOE ONpEAEIICHUE Moa. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHele opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapuallMoHHbIN psifi U BapuallMOHHAsi KpUBasi.
Hopma peakuum npuszHaka. KonnyecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOANM(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIHMYECKas, W3MEHUYMBOCThb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukaiuys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHbie (PaKTOPBHI.
3aKOH TOMOJIOTUYECKHUX PSAZIOB B HAclIeACTBEHHON n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI T€HETHUKU
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemMeHHOE ONPEIEIICHUE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBenubie 3a0ojeBaHUs 4YEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HN C HACJIEICTBEHHOW MNpEeApacroyioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
ComaTnueckue UM reHeparuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0pOBOT0 00pa3a *KU3HH, TUATHOCTUKHU, TPOPUIAKTUKA U JE€UYECHUS TeHETUYECKHUX
Oone3Heil. MenuKo-TeHeTHYeCKOe KOHCYJIbTUPOBaHHE. 3HAUCHHE MEIULUHCKON
TCHETHKH B MIPEAOTBPAICHUH U JICUEHUU TCHETHUECKUX 3a00JIEBaHN YEIOBEKA.

JlemoHcTpanumu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
ATOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue  OCHOBbI  JUTMOPUAHOTO  CKpellMBaHus»,  «Meiosy,
«B3auMoznencTBue ajuleNbHBIX T'€HOB», «l'€eHeTHMYecKne KapThl paCcTEHUH,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CLUCIUIEHHOTO ¢ mnoyiom», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buubl



W3MEHUYMBOCTHY», «MoaudukanruoHHas W3MEHUYMBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», «MyTarmoHHast U3MEHUYUBOCTHY.

O6opynoBanue: Mojenu-anmiukanun «MOHOTUOpUIHOE CKpEUIMBaHUEY,
«Henonnoe nomuHupoBanuey, «JurubpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOI W Mukporpenapar «Jpozoduna» (Hopma, MyTrauuu
(bOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlaGopaTopHbIe ¥ MPAaKTHYECKUE padOTHI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUAHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlaGoparopHas pabota Ne 6. «/3yueHue MoaupUKAIMOHHON U3MEHYHMBOCTH,
ITOCTPOCHUE BAPUALIMOHHOTO PAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabdota Ne 7. «AHanu3 MmyTanuil y apo30(uiibl Ha TOTOBBIX
MHKpOITpernaparTax».

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEIIOBEKAY.

Tema 7. Cenexius opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUH.

Cenexkuusi Kak Hayka W IMPOLECC. 3APOXKJICHUE CEIICKIUU U JOMECTUKAIA.
Yuenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOTo0Opasus
KYJbTYpPHBIX pacTeHUH. LIEHTpbl NPOUCXOKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI 1 MHAUBUAYAIbHBINA OTOOPHI B
CEJIEKIIMU pACTEHUNW U KUBOTHBIX. OlLIEHKa 3KcTepbepa. bIu3KopocTBEHHOE
ckpenBanue — HUHOpuAMHT. Ywucras nuHusa. CKpelMBaHUE YHCTHIX JUHUMH.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIMHT.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TONMUILIONAO0B. JIOCTMKEHHMS CENEKIMM PACTEHHUM, >XKUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHonorusi Kak OTpacib MNpPOW3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIlbl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepud. Kietounsle KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okoyornueckne W dTudeckue  mpoosmempl. MO  —  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. 1. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOMCXOXKACHHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuit», «[lopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pactenuity, «OtnanéHHas rudpuausamnus», «Padotel akagemuka M. @. Banosay,



«[Homumnongus», «OO0beKThl OuOTEXHONOTUNY, «KIeTOUHBIE KYyIBTYpHI H
KJIOHHpOBaHHe», «KOHCTpynpoBaHue u nepeHoc reHOB, XPOMOCOM.

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03sIIICTBEHHbBIE PACTECHUS .

JIaGopaTopHble U IPaKTUYECKHE PAOOTHI:

Okckypcusi «OCHOBHBIE METOABl M JOCTHMKCHHS CEJICKIUU PACTeHHH U
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, IIEMEHHYIO bepmy,
COPTOHMCIIBITATENbHBI  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPAaTOPHUIO
arpoyHHBEPCHUTETA WIM HAYYHOTO IICHTPA).

11 KJTACC

Tema 1. DBomronoHHAasA OMOJIOTHSL.

[IpennochUlkn BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUH. OBOJIOIIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BOMONUU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH u GJop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3NTHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYJIMMEHTApHBIE OpTaHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBMOKYIIUME CHUJIBI HBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pa3MHOKEHUE MPU OTPAHUUECHHOCTH PECYpPCOB, HEOMpelesEéHHAasT W3MEHUYHUBOCTD,
O0opb0a 3a CyIleCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MukpoaBosonus. [Tonynsuus Kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIONKMKA BUAOB B Mpupojae. MyTanroHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoO6MeHHOCTh OpPraHU3MOB KakK pe3yiabTaT »dBojtonuu. [Ipumepst
MPUCIOCOOIEHUI Yy OpraHu3MoB. ApoMoph03bl U UAHOATANITAIIIH.

Bun wu  BumooGpazoBanue. Kpurepun Buzma. OcHoBHBIE  (OpMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOTUYECKOE.



MaxkposBomorusi.  DPopMbl  IBONIONUU:  (DUIIeTUYECKAs, JHUBEPreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxeHne OT HeCHeUMaNIN3UPOBAaHHBIX MpenakoB. lIporpeccupyromas
crienuain3anusa. AIanTUBHAS paJnalysl.

JlemoHCTpanumu:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apo/IbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pPaCTCHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsuum»,  «MyTtanuuoHHas
U3MEHYHUBOCTH», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmkymne cunbl 3BofoIuny», «Kapra-cxema wapuipyra mnytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUIOOOPAZOBAHUEY.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOI0B U CeMsIH, KoyuieKus «lIpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpoeHue roJIoBHOrO MO3ra TO3BOHOUYHBIX).

buoreorpapuyeckas kapra wmupa, KojuleKuus «@DPOpMBI COXPAHHOCTH
HMCKOIMAEMbIX JKMBOTHBIX M pacTeHUi», Mojenb anmnukanus «llepekpéct
XpOMOCOM», BJaxHble Tmpemnapatel «Pa3Butne HacekoMmoro», «Pa3Butue
JSATYHIIKWY, MUKponpemnapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlaGopatopHble U IpaKTUYECKUE PabOTHI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas padora Ne 2. «Onmcanue npucrnocoO0JCHHOCTH OpraHu3Ma H
€€ OTHOCUTEBHOTO XapaKkTepay.

Tema 2. BO3HUKHOBEHNE U PAa3BUTHE )KU3HU HA 3eMIIe.

JloHayuHbIe TPEACTABICHUS O 3apOXKICHUU KU3HU. HayyHble THMIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYECKas
ABOMIONUS. AOMOTEHHBI CHUHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEPUMEHTATBHOE MOATBEPKIAECHNE XUMUYECKON IBOMOLNY. HavanpHble 3Tansl
ouosorndyeckor sposoruu. ['mnoreza PHK-mupa. @opmupoBanne MemMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
®opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3paMm M nepuonaam. Karapxeil. Apxeiickas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa ®W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENIILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [I0siBJIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEeCKOro MHUpAa Kak OTpaxkeHue 3BoJronuH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBoIIOLIMA YeJIOBEKAa. AHTPOIIOJOTH KaK HayKa. PazBuTue npeacraBiieHuil o
IIPOUCXOXKJICHUN YeloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrBa u
pa3InyKs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneacrtBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUH TPYZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yemoek mnpsaMoxonsamuii, YenoBek HeaHAEpTAIbCKUK, YenoBek
pa3ymHblil. Haxoakum HCKOmaeMbIX OCTaTKOB, BpPEMsl CYIECTBOBAHMS, 00JIaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIus.

UYenoseueckne packl. OCHOBHBIE  OOJBINME  pachkl:  €BPOMEOUTHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUaibHas),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHMS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoHCcTpauuu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumiep, I'. FOpu, 4.
JlapBuH.

Tabmumer 1 cxembl: «Bo3uukHoBenue ConHedHOM cucTeMBl», «Pa3Burtue
opraHnyeckoro mupa», «PacturenpHas wierka», <«OKuMBOTHas  KIeTKay,
«IIpokapuotnueckas kietka», «CoOBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKA M YEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesaue moan», «llepsbie
COBPEMEHHBIE JII01», «HenoBeuecKkrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLa, KPOMAHBOHIIA), CIEHNKH WU
U300pKEHHUSI KAMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHUECKas Ta0numa, Kouiekius «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUIN.

JlaGopaTopHbIe ¥ MPAaKTHYECKUE padOTHI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKIIHSAX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPA€BEAUECKUI My3€il).

Tewma 3. OpranusMsl ¥ OKpy:Karolias cpea.

DKOJIOTHS KaK HayKa. 3aJaul U pa3/ielibl IKOJIOTuU. MeToIbl SKOJIOTUYECKUX
UCCJIEOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Krnaccudukanuss skxonorndeckux (akTOpoOB:
abuoTHyeckue, OHOTHYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMBI.

buotnueckue  daktopel.  Bumbl  OMOTHMYECKHMX ~ B3aUMOJICHCTBUI:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHHE OWOTHYECKMX B3aUMOJICHCTBHH JUIs CYIIICCTBOBAHUS
OpPraHKU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISIUA U €€ Perysus.

JlemoHCTpanumu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynse, O. ['ekkensp.

Tabmuubl u cxemsl: kapta «I[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranuzMoBy», «®Potonepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30puu-Ty(penbkny, «llumieBbie nenm».

JlaGopaTopHbIe ¥ MPAaKTUYECKUE PaOOTHI:

JlabopaTtopHnas pabota Ne 3. «Mopdomorndeckne 0COOEHHOCTH PAaCTEHUHN U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[TpakTrueckast padota Ne 2. «IloacuéT MIOTHOCTH MOMYJISILIUI pa3HBIX BUIOB
pacTeHu».

Tema 4. Coob1iecTBa 1 9KOJIOTUYECKUE CUCTEMBI.



Coo0miecTBo opranu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3M B
OHOLIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHaTne 00 »skocucTemMe W
ouoreornieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI JKOCUCTEMBI: TPOIYILICHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduyeckue (muIIeBbie) YPOBHM OKOCHUCTEMbI. [IWileBble 1€MW U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, OuomMacchl. CBOHCTBa HKOCUCTEM:
YCTOMYHMBOCTb, CAMOpPETyJIALusl, pazButue. CyKieccus.

[TpuponHbIe PKOCHUCTEMBI. DKOCHUCTEMBI 03P M PEK. DKOCHCTEMAa XBOWHOTO
WIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop yCTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBO U ero ¢GyHkuuu. OcobeHHOCTH OHochepbl Kak
rno0anbHONM 3KocucTeMbl. JluHammuueckoe paBHOBecHMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IUKIIBI DJIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OHMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emin. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanpHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VOpaBJICHHUS TPUPOJHBIMU pecypcaMH M WX HCHOib30BaHue. JlocTkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanumu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumpr u cxemsl: «IlumeBsie menu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOrmecTBay, «llemu mmranmsy, «IKoJOTHYECKAsT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
aHTPOIIOTEHHbIE ~ BO3JCUCTBUSL Ha mpupoay», «BaxkHeilne UCTOUYHUKH
3arpsiI3HEHHS] BO3JyXa U TPYHTOBBIX BOA», «llouBa — BakHeWIIas COCTABIIAIOIIAS
ouocdeps», «Pakropsl Aerpaganuu nousy, «[lapaukossiit 3hdexTy, «DPakTopsl
panvoaKTUBHOTO 3arpsis3HeHusi Ouocdepb», «OO0mas cTpykrypa Ouocheps»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«Kpyrosopot yraepona B 6uochepe», «KpyroBopot a3ota B mpupoe».

ObopynoBanue: MoJenb-anmanKanus «TUIUUHbIe OHOLEHO3bI», Tepbapuit
«PacturensHble coobmiecTBa», Komiekuuu «buonenosy, «Bpenurenu Baxxnenmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUd W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, n300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTeHU U )KUBOTHBIX.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110

BMOJIOI'MN HA BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O
OBPA30OBAHUIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3yJbTaram
OCBOCHUSA OOyYaloOIMMHUCA TporpaMM CpeAaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATDI

B cTpykType JIMYHOCTHBIX PE3yJbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIICAYIONINE COCTABIISIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
IPaXKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpEACICHUI0, HaJlUdyMe MOTHUBAIMU K  OOy4YeHHUIO  OHOJIOTHH,
[[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAMIIUN Pa3BUTHS OHOJOTHUECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIUYHME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MpeameTa «buonorusy AOCTUTarOTCs B
CANHCTBE YYCOHOW ¥ BOCMUTATEIBHOW JCSATEIHPHOCTH B COOTBETCTBHH C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpa3BUTHUSA, PAa3BUTUA BHYTPEHHEH TO3WUIMU JMYHOCTH, MATPUOTHU3MA,
YBKEHHS K 3aKOHY U TMPABOIOPSIKY, YEJIOBEKY TpyJa U CTapilieMy MOKOJICHHIO,
B3aMMHOTO YBa)XKECHHUS, OCEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaauIlsIM MHOTOHAIlMOHAJILHOTO Hapojaa Poccuiickoit dexnepanuu, npupojae u
OKPYKaroUIEU cpelie.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOJICTBOBAThLCS



chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, pacHIUpeHHe >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxxaaHCKOTrO BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN 00YYaIOMerocs Kak akTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA W IIPaBOIOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIEATEIBHOCTH IIPU CO3JAHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJBHBIX 3a/a4, BBIMOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMpPEACNATh COOCTBEHHYIO IIO3UIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JTIOJICH C Pa3HBIMU YOCKIECHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B IIPOLECCE COBMECTHOIO BBINOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IMEPE]
Ponunoy, ropmoctm 3a CBOM Kpau, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONIEHNE K MPUPOJHOMY HACIEAUIO U MaMITHUKAM MPUPOIBI,
JIOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWOJIOTWH, TIOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTH 3a €r0 Cy/b0Y;

3) TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCHICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;



CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSIM, CO3/JaHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO TPHUHATUS 1IEHHOCTEH CEMEMHOW J>KM3HUM B COOTBETCTBHM C
TpaguuusaMu HapooB Poccuu;

4) 5CTETUYECKOT0 BOCITUTAHMUS:

ACTETUYECKOE OTHOILEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAHHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBAa TBOPUECKOM JIMYHOCTH;

5) ¢dusuveckoro BocnuTaHus, GOPMHUPOBAHUA KYJIbTYpbl 370POBbSI H
HMOIMOHAJILHOTO 0JIArOTNONYYHS

MOHMMAaHUE U pealnu3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpasa KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryisipHas duznueckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE I1IEHHOCTU TPaBUJI HWHJIMBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HHU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPyJI0BOTO BOCITUTAHMUS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKOW M COLHMAIBHOMN
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHSATH TAKYyIO JEATEIbHOCTD;

WHTEpeC K pa3u4HbIM cdepaM mpodecCUOHATIBHON JeSTeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymie mnpodeccuu U peaTu30BHIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) SKOJIOTMYECKOT'0 BOCTIUTAHUS:

HKOJIOTHYECKH 1€JIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOUHHKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJIBTYPhl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKpPYXaIOIlEel Cpeibl;



OCO3HaHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJeM U MyTel ux
pELICHHS;

CIOCOOHOCTh HCMOJB30BaTh MPHOOpETaeMble MPU H3YYCHHH OHUONOrHU
3HaHUS W YMEHMsS MpU PELICHUU NpoOJeM, CBA3AHHBIX C PALMOHAIbHBIM
IPUPOJIONIOIB30BAaHUEM  (COOJIOJIECHUE  MpaBUI  MOBEIEHUS B IPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECHS B HSKOCHUCTEMAaxX, OXPAaHY BHJIOB,
aKOocucTeM, orochepsr);

aKTUBHOE HENPUATHE JCHUCTBUN, NPHUHOCAIIMX Bpel  OKPYKAIOIIEH
IPUPOJIHON cpelie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUYECKUE
NOCJIEICTBUS PEAIPUHUMAEMBIX ACHUCTBUI U IPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO IKOJIOTMYECKOTO0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOU HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTUBHOM M COL[MAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOM JEATEIBHOCTH 3KOJIOTUYECKON
HaIlpaBJIEHHOCTH;

8) HEHHOCTH HAYYHOTO IMO3HAHMUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHHUE SI3bIKOBOM M YHUTATENbCKOM KYJIbTYpbl Kak CpeicTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHuEe creuupuky OHOJNOrMM Kak HayKH, OCO3HaHHs €€ poiau B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YeJOBEKa U
oOIIecTBa, B MMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M pPEUIEHUH MpodJieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU AJIi COBPEMEHHOM LMBHIIM3ALIUU:
o0OecrieueHrss HOBOTO YPOBHSI Pa3BUTHSA MEIULMHBI, CO3[aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh  PECypcHble  MPOOJIEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEe BBIX0/a U3 IMI00ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIILHOMY
UCIIOJIb30BAaHUIO TPHUPOIHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUX 3HAHUM B LEJAX
NOBBILIEHUsS] OO0IIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIIMOHAJIBHOW TPAaMOTHOCTH OOydaromuxcs, GopMupyeMoil
pU U3y4eHUH OUOJIOTUH;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMble 3HAHMWS JJI1 aHalu3a W



OOBSICHEHHSI SIBIECHUN OKPYXKAIOIIET0 MUpPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOLINXCS JAaHHBIX C IENbIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE IIEHHOCTH HAyYHOW MAEATEeTbHOCTH, TOTOBHOCTb OCYIIECTBISITH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHHUIO |
caM000pa30BaHUI0, K AKTUBHOMY MOJYYCHHMIO HOBBIX 3HAaHUH 1O OHOJOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAIIPEMETHBIE PE3VJIbTATDBI

MertanpenMeTHble pPe3yiabTaThl OCBOCHHS y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMble i1 (POPMHUPOBAHUS MHUPOBO33PECHUS OOYYAIOIIUXCS
MEXIMCIUIUTHHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHATHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa H CHEIU(PUKYy METOJ0B ITO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, HaydHbIA (PaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HCCIIeIOBaHUE,  HAOIOJICHWE,  HU3MEpPEHHEe, OKCICPUMEHT U JIPYTHX),
yHUBEpCAJIbHbIC ydeOHBIC JcHCTBHS (ITO3HABaTElbHBIC, KOMMYHHUKATHBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUUH OOyYaroluxcsi, CIOCOOHOCTh
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYCCKUE 3HAHUS W YHUBEPCAIbHbIC Y4eOHbIC JCHCTBHS B
MO3HABATEIBLHON U COLIMAIIBHOM MPAKTHUKE.

MeTtanpeaMeTHbBIE Pe3yJbTaThl OCBOCHHS IPOTPAMMBI CPEIHEro OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBnaneHNe YHUBEPCATHLHBIMU YUYCOHBIMH TTO3HABATEIHHBIMU JICHCTBUSIMHU:

1) 6a30BbIC JIOTHYCCKUE ICHCTBUS:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh IMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(amanm3a, cMHTE3a, CpaBHEHMS, Ki1acCU(HUKAIINK, 000OIICHHUS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEPHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHITHUSIMH ),

OTpEeNeNATh LU JACATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMHU IEJISIMU;

WCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUS (DaKTOB W SIBJICHHM
YKABOW MPUPOJIBI;



CTPOUTH JIOTMYECKHE pPAaCCYXIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS;

MIPUMEHSITh CXEMHO-MO/ICIIbHBIC cpeactBa Ui IPEACTaBICHUS
CYILLIECTBEHHBIX CBSI3ei M OTHOLICHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaKK€  NPOTUBOPEYMU  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIAH PEHICHHUS MPOoOJeMbl ¢ YYETOM aHaIU3a WMEIOIIMXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabdOTy B  YCIOBHSX PpEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOIIeM.

2) 6a30BBIC HCCIIEIOBATEILCKIE ICHUCTBHS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIEN0BATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUIEHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUTh APTyMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJIATh LEJECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NeNcTBUS B MPO(GECCUOHANBHYIO CpENy;

YMETh NEPEHOCHUTHh 3HAHWSA B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIIBUTaTh HOBBIE HJIEW, MpeUiaraTh OPUTMHANbHBIE MOAXOAbI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabota ¢ nHbOpMAaITHECH:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTOo
nocoOusl, HAy4YHO-TIONYJIIPHOM JMTEeparype, OHOJOTMYECKUX CIOBapsAX U
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Mpe/iCTaBICHUS, KPUTHUECKH OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
orbope Ouosornyeckoil mHpopManuu, HEOOXOIUMOM I BBINOJIHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMANbHYI0  (GOpMy  TMPEACTABICHUS
ononornyeckod uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Jpyroe);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ovonornyeckor MHPOpMALMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W TPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBa
HarJIsJHOCTH;

BJaJeTh  HABbIKAMU  paclO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OBnaneHue yHUBEpCAIbHBIMI KOMMYHUKATUBHBIMH JICHCTBUSIMU:

1) obmieHue:

OCYILIECTBISATh KOMMYHHUKAIIMU BO BCeX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM IO CYIIECTBY OOCYKIaeMoi Tembl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeisiaraeMoin
3aJa4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN IPYTHX YYaCTHHKOB
JMajiora Ui TUCKYCCUH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJA/I€Th PA3IMYHBIMU CHOCOOAMM OOILEHUS U B3aUMOJEHCTBUS, NOHMMATh
HaMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOppPEKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.



2) coBMECTHasl IeSITENbHOCTb:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI IpH pelIeHNH OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIlICHUN Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSL MO €€ JIOCTMKECHHIO: COCTaBJIATH IUIAH JIEHCTBUM,
pacmpeienarTb pojud ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULIUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIMATUBHBIM.

OBnazieHNe YHUBEPCATbHBIMU PETYISATUBHBIMU JE€HCTBUSIMMU:

1) camoopranuzanusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLIHSIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;,

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
32 pEILICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JaCTSIX 3HAHWM, MOCTOSHHO TMOBBIIATH CBOM OOpa30oBaTEIbHBIM U
KYJbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIIHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISIM;



BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedieKCHMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBaHHM, MCIOJBb30BaTh MPUEMBI PePICKCUN I OLEHKH CUTYyalliu, BBIOOpa
BEPHOTO PEIICHUS;

yMETh OIIGHWBAaTh PHCKH U CBOCBPEMEHHO NPUHUMATH PEIICHUS M0 MX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TIPH aHAINU3E pPe3yIbTaTOB
JeSITEIIbHOCTH;

3) npuHsTHE CEOS U APYTHUX:

MPUHUMATh Ce0s1, MIOHUMas CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATETLHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C MTO3UIIUU JPYTOTO YeJIOBEKA.

[TPEAMETHBIE PE3VJIbTATDBI

[IpeameTHble pe3ynbTaTbl OcBOeHUs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera « buonorusp
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI IEUCTBUN MO OCBOEHHUIO, HHTEPIIPETALUN U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHUU B Pa3IMYHbIX y4E€OHBIX CUTyalUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUsS yueOHoro mpeamera «buosorus» ¢ 10
Kaacce NOJHKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIKM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUU, (PYHKIIMOHATHHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHUE PpACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
JKW3Hb, KIJIETKA, OpraHu3M, MeTadoiau3M (oOMEeH BeIIeCTB M IpeBpalleHue
SHEPIruM), TOMEOCTa3 (CaMOpETyJIsius), YPOBHEBAsI OpraHU3aIUsl )KUBBIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIETOoYHas, XPOMOCOMHasl,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (0 meHTpax MHOTOOOpa3usi u



IIPOUCXO0XKJIEHUS KyJIbTYpHbIX pactenuii H. M. BaBuiioBa), onpenenarb rpaHULIbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIaJIETh METOJIAaMUA HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMH BEIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHAa BELIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO03a, MekHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAWBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbs M 370POBBSA
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaroLIei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOMU OHoJIOrNu u OMOTEXHOJIOTHUH VIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjlelI0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpelCKa3aHUsl HaclIeJOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MpakTU4YecKue padoThl, cOO0IaTh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buomorus» 6 11
Kaacce NOJHKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-



HAay4YHOM KapTHHbBl MHpPa M HAYYHOI'O MHMPOBO33PEHHS, O BKJIAJE POCCHMCKUX U
3apyOeKHBIX y4YEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHON
TPAMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBaTh COJAEpKAHME OHUOJOIMYECKUX TEPMHHOB M IOHSTHM:
BUJ, TIONYJIALKSA, TeHO(OHM, 3BOITIOLUS, ABIKYIINE CUIIbI ((haKTOPbI) IBOJIIOLNUH,
IPUCHOCOOJIEHHOCTh OPraHW3MOB, BHI000pa30BaHUE, SKOJOTHYECKHE (PAKTOPBHI,
HPKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEIYyLUEHTbl, LENU MUTaHUS,
HKOJIOTHYECKAsl MUpaMuJia, ONOreoneHos3, ouochepa;

YMEHHME WH3jaraTb OHOJOTHYECKHE TEOpUH (3BOJIOLUMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs SBOJIOIMM), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apoapiiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBiCHUN U
nyteit spomonuu A. H. CesepiioBa, yuenusi o ouochepe B. 1. Bepnaackoro),
OINPENENATh TPAHULIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHE BJIAJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJIO/IEHUE U
OMHMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXy HCCIECIyEeMbIMH BEJIMYMHAMHU, OOBSICHEHHE MOIYYEHHBIX
pPE3yNbTATOB, UCIOJIb30BAHHBIX HAy4YHBIX NOHSTHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAaHUU IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHUJOB, MONYJALMA, NPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
W3MEHUYMBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUs, MPHUCIOCOOJICHHOCTH
OpPraHH3MOB, JEHCTBUSL SKOJOIMUECKHX (DAKTOPOB Ha OpraHMU3Mbl, MEpeHoca
BEILIECTB M TIOTOKA SHEPIMM B D3KOCHUCTEMAX, AHTPONOTEHHBIX H3MEHEHUH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JJI NPUHATUSA NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
XKU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 370pOBbS U 340POBBS
OKPYXAaIOIUX JI0JEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKaIOIIEH
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl pAallMOHAIILHOTO MPUPOOIOIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJIOTUYECKHUE 3a/layd, COCTABJISTh CXEMBbI
IEpPEHOCa BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIH TUTaHUs);

YMEHHE BBIMOJHATH J1A0OPATOPHBIE M MPAKTHUECKHE PadOThl, COOMIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U TAOOPaTOPHBIM 000PYI0OBaHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh U HWHTEPIPETUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUS, BKIIOYAIOLIYK0 IICEBJOHAYYHbIE 3HAaHUS W3



pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAaccOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIE

MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHYECKHE  MPOOJIEeMbI

COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;
YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLIECHMUS,

000011ass OMOJIOTUYECKYI0 UH(OPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
WCITOJI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KonnuectBo yacos DIJIEKTPOHHBIE
Nen/m  HammeHoBaHMe pa3eioB U TEM IIPOrPAMMBbI Kontpomsabie  [TpakTHuecKHe (wuppossre)
Bcero oOpasoBarebHbIC
paboThI paboThI
pecypchl
bubnuoreka [{OK
1 b 2 :
MIOHOTIDL Kt Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI M X OpraHU3aIus 1 bubmorexa OK
p H https://m.edsoo.ru/7f41c292
. bubnuorexa [IOK
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEEATENLHOCTE KISTKH 0 https://m.edso00.ru/7f41c292
Pa3sMHOXEHNE 1 MHAUBUAYAIbHOE Pa3BUTHE bubmmnoreka [HOK
5 5 1
OpraHu3MoOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYNBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.eds00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOIOTHH https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 P 1
CICPBHOC BpeMA https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 4



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

11 KJIIACC

KonnuectBo yacos DIIEKTPOHHBIE
HaunmenoBanue pa3ienoB U TeM nudpoBbie
Ne ni/n P Kontponbubie = IlpakTuyeckue (wicpp )
MpOTrpaMMBbI Bcero oOpasoBarebHbIe
paboThI paboTbI
pecypchl
bu6nmmoreka [IOK
! IBOIMOLHONHAS GHOTOTHS o ! https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKAIOWas cpeia > ! https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edso.ru/7f41ccT4
bubnmorexa LIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




I[TOYPOYHOE IIJTAHUPOBAHUE

10 KITACC
No KonuuectBo yacos 1 DneKTpoHHBIE U(POBHIE
° aTta
Tema ypoxa Kontponsnusle  IIpakTuueckue obpa3oBarelibHbIC
/1 Bcero H3y4YeHUs
paboThI paboThI pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOIBIL.
[TpakTuueckas padora Ne 1
2 «§CHOJH)3OB3HI}I)€ a3JIMYHBIX METO/IOB 1 0.5 bubmmorexa [JOK
p A ' https://m.eds00.ru/863e6122
IPH U3YICHUH OMOJIOTHICCKUX
00BEKTOBY
3 buonornueckue cucTemsl, TPOLIECCH U 1 bubnmnorexa [JOK
UX U3YYCHHE https://m.eds00.ru/863e6564
XUMHUYECKUN COCTaB KIIeTKU. Boma u bu6mmoreka [IOK
4 1
MUHEpaJIbHBIE COJIU https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u crpoeHue 0eKoB 1 https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabota
6 No 1 «U3 epHHe KaTaljlnTlfquKEﬁ 1 0.5 bubmorexa HOK
B ya ' https://m.eds00.ru/863e6b72
AKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMUIIa3bl WA KaTalasbl)»
bu6mmorexa [IOK
7 I 1
rieBonEL. Jum et https://m.eds00.ru/863e6870
8 Hyxneunossie kucinorsl. AT® 1 bub6nuorexa [IOK



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

Hcropus 1 MeToIbl U3y4EHHUS KIIETKU.

https://m.edsoo.ru/863e6d5c¢c
bubmuoreka [JOK

9
Knerounas Teopus https://m.eds00.ru/863e6e88
10 KiteTka kak 1menocTHas )uBasi CHCTeMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaGopaTtopHnas pabora Ne 2 «3yuenue
PATOPHATD . v bubmuoreka [JOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 5 5 - 0.5 https://m.eds00.ru/863e6ff0
TPHDOB 1 DAKTEPHI HOA MUKPOCKOTIOM https://m.edso00.ru/863e716c
Ha TOTOBBIX MHUKPOTIpENapaTrax u ux
OIIMCaHUE»
bubmuorexa [JOK
12
(JOMEH BELLIECTB HIIK META00HIM https://m.eds00.ru/863e766¢
bubmuorexa [JOK
1 ) . X
3 OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
. bubnuotexa [JOK
14
DHepretieckiit oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
kieTku. Mutos. Jlabopatopnast pabota
15 Ne 3 «Habnronenrne MuTO3a B KIIETKaX 0.5 bubmorexa HOK
B ' https://m.edso00.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunTes 6enka. Peakius bu6mmoreka [JOK
MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
17 T —0 0
PamCIALHA HOCHHTES beia https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnuoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
19 @DopMBbl pa3MHOKEHUSI OPraHU3MOB bub6nuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuorexa [JOK

2 Meti
0 eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE. Eub 10K
noNIMoTeKa
21 J1ab 6ota Ne 4 «1 0.5
aboOpaTOpHai pabota 12 = «HISyHCHHe https://m.eds00.ru/863e81b6
CTPOCHHUSI MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenaparax»
99 NunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 ['enetnka — Hayka o bubnuoreka [IOK
HACJIEOCTBEHHOCTHU U U3MEHYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorexa [JOK
p ’ pH https://m.eds00.ru/863e8878
CKpEIIUBaHHE
WTHOPUIHOE CKpEIUBaHKUE. 3aKOH
25 fesaBninqoro Hapcne OBaHUS bubmorera [JOK
A https://m.edsoo.ru/863e89a4
MPU3HAKOB
CieruieHHOe HACJIeI0BaHHE MPU3HAKOB.
JlabopaTtopHnas padota Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPUIHOTO U bubnuotexa [JOK
26 0.5
JUTHOPHUIHOTO CKPELUBAHUS Y https://m.eds00.ru/863e8c60
Ipo30(hUIIBl HA TOTOBBIX
MUKpOTIpenaparax»»
97 I'eweTnka mmosna. Hacinenosaunue bubmuorexa [JOK
MIPU3HAKOB, CIEIJIEHHBIX C MTOJIOM https://m.edso00.ru/863e8c60
78 H3menunBocTh. HenacneactsenHas 05 bubmuorexa [JOK

U3MeH4nBOCTh. JlaboparopHas pabota

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Ne 6. Uzyuenue MonupukamoHHON
U3MEHYUBOCTH, IOCTPOEHUE
BapUaLMOHHOIO Psiia U BapHALIMOHHOM
KpUBON»

HacnencrsenHas N3MEHUYHUBOCTD.

29 JlaboparopHas pabota Ne 7. «Ananu3 1 05 bubnmoreka [JOK
MyTarui y 1po30( bl Ha TOTOBBIX https://m.eds00.ru/863e8efe
MUKpOTIpenaparax»

bubnuorexa [JOK

30 Peretinia enoneia 1 https://m.edsogru/863e8d78
PesepBHeIit ypok. O000IICHHE 11O TEME

31 «HacnencTBeHHOCTh U U3MEHUYHBOCTh 1
OpPTaHU3MOBY

bubnuorexa [JOK

32 (Cenekuus kax HayKa 1 Ipolece 1 https://m.edsogru/863e9214

33 MeToabl 1 OCTHKEHUS CEJIEKITNU 1 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 brortexHonorus kak orpacib 1 bubnuoreka [IOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

11 KJIIACC

KommyectBo yacos

DeKTpoHHBIE U(POBHIE

No Jlata
Tema ypoka Kontponsnusle  IIpakTuueckue 00pa3oBaTeNbHbIE
n/m Bceero W3yYCHUS
paboThI paboThI pecypchl
1 DBOIOLHS U METObI €€ N3YUSHUSI 1 bubmmorexa LIOK
H A i https://m.edso00.ru/863ea20e
5 WcTopust pa3BuTHS IpeCcTaBIeHIA 00 1 bubnuoreka [IOK
ABOJIFOLIUN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 M 1
HKPOIBOIIOLHA https://m.edso00.ru/863e9cle
[Tomynsmus Kak d7eMEeHTapHAs
SIMHHMIIA BUJIA ¥ BOJFOIUH.
4 nl;cso I:TO HI;a aGota ; 1 1 0.5 Bubmrorexa IOK
paToprai p B ' https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBroKy1ue cuibl (31eMeHTapHbIe 1 bubnuoreka [IOK
(haKTOphI) SBOTIOLIUN https://m.edso0.ru/863e9da4
bu6mmoreka [JOK
E i 1
6 CTECTBEHHBII 0TOOp 1 ero dopub! https://m.edso0o.ru/863e9ed0
PesynbTath! 3BOIIOIUY:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 05 bubnmoreka [JOK
pa6ora Ne 2 «Omnucanue ' https://m.edso0.ru/863e9fde
MPHUCIIOCOOICHHOCTH OpraHu3Ma U ¢
OTHOCHUTEIIEHOTO XapaKTepar
8 HanpapiieHus ¥ ITyTH MaKpOIBOJTFOIHH 1 bubmorexa LIOK

https://m.edsoo.ru/863e9cle



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

Heob6patumocts 3BOIIONINH

Ucrtopus xxu3Hu Ha 3emiie 1 METObI €€

10
U3y4CHUS
1 ['MnoTte3sl NPOUCXOKACHUS )KU3HU Ha bubnmoreka [JOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emMIie 1o 3pam U bubnmoreka [JOK
Iepuo1aM https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
PacTUTENBEHOTO U 5KHBOTHOTO MHUPA.
13 [IpakTrueckas padora Ne 1 «/3yuenue 0.5 bubmorexa LIOK
9 https://m.edsoo.ru/863ea8bc
HCKOITaeMBIX OCTATKOB PAaCTEHUH H
KUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHast cucTeMa OPraHUuYecKOro bubnuoreka [IOK
Mupa https://m.edso00.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((pakTopsl) bubnnoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUX DBOIIOIINN YEJIOBEKA
18 YenoBeueckue pacsl U IPUPOJHBIE bubnuoreka [IOK
ajanTanuy 4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHrIit ypok. O600IICHHE 110 TEME
19 «BO3HUKHOBEHME U pa3BUTHE KU3HU HA
3emie»
20 DKOJIOTHs KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKHE bubnmnoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
22 AbuoTtnueckue GpaxkTopsl. 0.5 bub6nuorexa [IOK



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

Jlaboparopnas pabota Ne 3.
«Mopdonorudeckue 0COOCHHOCTH
pacTeHH U3 pa3HbIX MECT OOUTAHHSY.
JlaGopaTtopHnas padora Ne 4. «BnusiHue
CBETa Ha POCT M Pa3BUTHE YEPCHKOB

https://m.edsoo.ru/863eb10e

KoJIeyca»
bubmuorexa [JOK
23 brotiieckie GakTope! https://m.edsogru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
24 nomymsiiuu. [Ipaktudeckast padorta Ne 2 05
«Tocy€T MIOTHOCTHU MOILYJSUN
Pa3HBIX BUJOB PACTCHUID
25 Coo01iecTBa OpraHM3MoOB — OHOIEHO3 Etilfs?;l;?:;{sigroug%eb%a
26 DKOJIOTUYECKUE CUCTEMBI bubnnorexa [HOK
(3KOCHCTEMBI) https://m.edso0o.ru/863eb46a
OCHOBHBIE TIOKA3aTEIIA YKOCHCTEMBI.
27 Dxonorudeckue nupamuabl. CBoiicTBa bubmmorexa [OK
skocHcTem, CyKieccus https://m.edsoo.ru/863eb5fa
28 [TpupoHbIE Y5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobanbpHas s3xocucTemMa bubnnorexka [JOK
3emiun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK
6uochepsl https://m.edso00.ru/863ebd16
32 UenosedecTBo B Ouochepe 3emnu
33 CocymiecTBOBaHHE TTPUPOIBI U bu6mmoreka [JOK

YCJI0BECYCCTBA

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



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

PesepBHeIit ypok. O000IICHHE TEMBI

34 «Co00111eCTBA M 3KOJIOTHYECKUE 1
CHCTEMBI»
OBLIEE KOJIMYECTBO YACOB I10 34 95

[NPOT'PAMME







YUEBHO-METOJIMYECKOE OBECIIEYUEHUE OBPA30OBATEJILHOI'O
[TIPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI /151 VYEHUKA

METOAMYECKUNE MATEPUAJIBI JUUIA YUUTEJLA

HUDPOBLIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NMHTEPHET
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