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INOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMmbl 0 OHMOJIOTMH TEOPETUYECKYIO OCHOBY ISl ONpeesieHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JICH, COICp)KaHuUs,
pe3ynbTaToB OOyueHUss U TPeOOBAaHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, MOJIOKCHHS 00
o0UIMX LEeNsIX M MPUHIUINAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmiero obpaszoBanus B Poccuiickoit @eneparyin, a TakxKe MOJIOKESHHS O crielupuKe OUOIOTHH,
e 3HAUYCHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM IOJIOKEHUSM, OMPEAETICHBl OCHOBHBIC (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1aéT MpeaCcTaBICHHUE O 1eNsiX, 00 001el cTpaTernu 00y4eHuUs,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIMXCS CcpeAcTBaMU ydyeOHoro mnpeamera «buonorusy,
orpenenser 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue 110
pa3zenaM M TeMaM, PEKOMEHIYeMYIO IMOCIeOBAaTeIbHOCTh M3y4YeHHs y4eOHOro marepuaia ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBs3€H, JIOTUKM 00pa30BaTebHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCS.

B nporpamMe mo OMONOTHHM TaKXe YYHUTHIBAIOTCS TpeOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METallPpeMETHBIM U MpPEeIMETHBIM pe3ylbTaTaM o0yueHus B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX ACHCTBUI 00y4aromuxcs 1mo
OCBOEGHHIO COJIepP KaHUs OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no Ouosornu (10 kiacc, 0a30BbIi ypOBEHb) pEaIM30BaH IPUHLIMII
MPEeMCTBEHHOCTH B UW3y4YeHHHM Ouosoruu, Onaromaps dYeMmMy B Hell mIpocMaTpuBaercs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
IPEJCTaBICHU O 370pOBOM 00pa3e JKM3HU U OEpeKHbIM OTHOIIEHHUEM K OKpY)Karolen
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHEeM OOLIEOMOOTHYECKUX TEOpUH, a Takke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B TTOBCEHEBHOM JKU3HU JUIS PEIICHHSI PUKIATHBIX 3a/1a4, B TOM YUCIIE: MPOPUITAKTUKA
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJIOTHUYECKH IEIeCO00Pa3HOTO MOBEICHUS B OKpYXKAIOMIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3AHCTBEHHOH JEATENbHOCTH YENOBEKAa Ha COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K NPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECHeUeHHs YCIOBUHM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJIEHOTO OMOJIOTHYECKOTO 00pa3oBaHusl, KOTOpas MPe/Ioaraet
dopmupoBaHHe y 00ydaromuUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIONIETOCS COBPEMEHHOTO MHUA.

buonorus Ha ypoBHe cpeaHero o0Iiero odpa3oBaHHs 3aHMMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOY4YaIOIIMXCS MPEICTABICHUNA O HAaydyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O JKUBOM MpUpoe, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHU, CO3MaéT YCIOBHS IS TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3[J0POBOTO M Oe3omacHoOro obpasza
KM3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOJIE U YETIOBEKY.

Bosbmioe 3HayeHue OWONOTHS MMEET TakKe Ui peIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro 00pa30BaHus, COIMANM3au oOyJaromuxcs. M3ydaenne
6uosorun oOecrieynBaeT yCIIOBUSA e ¢dbopmupoBaHus UHTEIJICKTyaIbHBIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, dCTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEJICTaBICHUSAMM U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCcTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHBIE TIOJI0KEHHUS O MpeTHA3HAYCHUHN YIeOHOTO



npeamera «bUONOTHS» COCTaBHIM OCHOBY JUIS OMNpENeNeHHs MOAXOA0B K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COAEPIKAHUS, TPEJICTABICHHOTIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p conmepkanus yueOHOTO TipeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH
C MO3UIUI KYJIbTYpPOCOOOPA3HOT0 MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YyYaIOUIHeCs TOJKHBI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUYUMbIE i1 (popMUpOBaHUS OOIIECH KYIbTYpHI, ONpEACISIOIne
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLIeH MNPUPOAHON cpeie, BOCTpEOOBAHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NpPEJCTAaBICHUNA O COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTHHE MHpPa W HEHHOCTHBIX
OpHUEHTAIMIX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUHA OMOJIOTHYECKOro 00pa3oBaHusl.

CTpykTypHpOBaHHE COJEpKaHUS y4eOHOro MaTepuania B MporpaMMe IO OHOJOTHU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
J)KUBOM TPUPOABI, O €€ YPOBHEBOM OpraHuM3alyMd WU 3BOJIOLMH. B COOTBETCTBMHM C 3THM B
CTpYKType y4deOHOoro npeamera «buomnorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTelbHbIe TUHUH:
«buonorus kak Hayka. MeTopl HAy4HOTO MO3HaHUM», «KileTka Kak OMOIorHYecKas CucTemMa,
«Opranu3m Kak Ouosiornyeckas cuctema», «CucteMa U MHOTO0Opazue OpraHu4ecKoro MUpay,
«OBOJIONHS KUBOU TPUPOABI», « IKOCHCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Henp u3yuenusi yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra u npuoOpeTeHne YMEHHUI UCIOb30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KHUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Jloctuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buonmorus» Ha 0a30BOM ypOBHE
00ecTieynBaeTCsl PEIICHUEM CIIeIYIOINX 3a/1a4:

OCBOEHHE OOYYarOIIMMHCS CUCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOPHUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBWIIaX, CIY)KalIUX OCHOBOH Uit (hOPMHpPOBAHUS
MPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJaX Hay4yHOTO I[O3HaHUS,
CTPOCHUHU, MHOT000pa3sMM M OCOOCHHOCTSX JKMBBIX CHCTEM pAa3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y 0OydYaIOMIMXCSl TTO3HABATENBHBIX, WHTEIUIEKTYaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHanM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUM HAYYHBIX B3TJISIOB,
U/Iel ¥ MOJIX0JI0B K U3YUEHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHU3aIlHH;

CTaHOBJICHHE Yy OOydJarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH W OICHUBATH SIBJIICHUS OKPYXAIOIIETO MUpPA KHBOW MPUPOIBI HA
OCHOBaHUU 3HAHUH U OMBITA, TOTYYEHHBIX MPU U3YUEHUU OUOJIOTHH;

dbopMupoBaHue y OO0YYaAIOIMIUXCS YMEHHN WIUTIOCTPUPOBATH 3HAYEHHE OMOJIOTMUYECKHX
3HAHUM B TMPAKTUYECKOW MAESITETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTH;

BOCIIUTaHHE YOEKIAEHHOCTH B BO3MOXHOCTH TO3HAHHS YEJIOBEKOM >XHUBON TPHUPOJIBI,
HEOOX0IMMOCTH OEpPEKHOTO OTHOUICHHUS K HEW, COONIOIEHUS AITUIECKUX HOPM TIPU MTPOBEACHUN
OMOJIOTNYECKUX MCCIIEJOBAHUM;

OCO3HAHHE IEHHOCTH OMOJIOTUYECKUX 3HAHWW JUTS TIOBBIMICHHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MPUMEHECHHE TTPHOOPETEHHBIX 3HAHWUN M YMEHHWI B TIOBCETHEBHOW JKU3HH JUIS OICHKH
MOCJEICTBUM CBOEH JAEATENILHOCTH 10 OTHOIIEHUIO K OKpY)Karolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucteme cpennero obmiero oopazoBanus «buonorusy, uzyyaemas Ha 6a30BOM ypOBHE,
SBIISIETCS 00sI3aTENbHBIM yUEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYUYHBIE MTPEIMETHI.

Jlnst u3ydenus 61osoruu Ha 6a30BOM ypoBHE cpeHero oduiero ooOpasosanus s 10

Kiacca otBoauTcst 34 vaca: (1 yac B Heei0).



Copnepxanue o0yuenust

Tema 1. buojsiorusi Kak Hayka.

buonorus kak nayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTHKOM M mpaBoMm. Ponbp OGuonoruu B
(GhopMUPOBaHUU COBPEMEHHOUM Hay4YHOU KapTUHBI Mupa. CrcTeMa OMOJIOTHYECKIX HaYK.

MeTo/b1 TO3HAHUS )KUBOW IPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OMICAHNEe, U3MEPEHHUE,
KIIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpauuu:

[Moprpetsl: Y. Japsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabauiel u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBDY.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

[Ipaktuueckass pabora Ne 1. «Vcrnonp3oBaHuEe pa3IMYHBIX METONOB IPH H3YYEHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3AIUs.

Xusble cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHusi Omonoruu. OTiMuYue >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOIBI.

CpoiicTBa OwocucTeM W UX pa3HOOOpa3ue. YPOBHHU OpraHU3aIlMid OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTHYSCKHH ), OMOCHEPHBIN.

JdemoHcTpaumu:

Tabmunbl 1 cxeMmbl: «OCHOBHBIC TPU3HAKK JKU3HU», «YPOBHH OpraHU3AIMH >KHBOU
TIPUPOIBI.

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHNE KJIETKH.

XWMHYECKUH  COCTaB  KIETKM.  XUMHYECKHE  DJEMEHThI:  MAaKpOdJJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMM BOJbI M MHUHEpPAJIbHBIX BELIECTB B KieTke. llogaepxkaHue OCMOTHYECKOIO
OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHumble
U 3aMEHHMMbl€ AMHHOKUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHU CTPYKTYphl O€IKOBOH
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHTHl — OMoNOrHueckue Karanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyocrpatHas  cnenuduuHocts. Kodepmentsl. Butamuubel.  Otmiauuus  (pepMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpOB.

VYrneBoasl: MoHoOcaxapuabl (IVIFOKO3a, pubo3a U J1e30KCcUpub03a), Jucaxapuibl
(caxapo3a, JlakTO3a) W TMOJUcaxapuibl (Kpaxmaj, TJIUKOTeH, IeJITI003a). buonorndeckue
(GYHKLUU YTIIE€BOJOB.

Jlununel: Tpuraunepuasl, Qgochonunuael, crepounsl. ['uapodunbHO-rHAPOPOOHBIE
cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OENKOB M JIUIMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukuuu JJHK. Crpoenne n ¢ynkuun PHK. Bunet PHK. AT®: crpoenue u
byHKINN.

[utonorus — Hayka o kierke. KimerouHas teopust — mpuMep B3aUMOJCHCTBHS HIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO bl U3YUEHHS! KIIETKH.

Krnerka kak nenoctHas xuBas cuctema. OO1ue Npu3Haky KJIETOK: 3aMKHYyTasi Hapy>KHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, CuCTeMa CUHTe3a Oenka.



Tumbl KJIeTOK: JSyKapuoTHYecKas U Tmpokapuotuueckas. OcoOEHHOCTH CTPOEHUs
MPOKAPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIMUKC, UX (PYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opranoubl kietku: DI1C, anmapar I'onbmku, mu3ocomsl. [lomyaBToOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

Snpo — perynasTopHslii LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, Kapuoriasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdemMoHcTpanum:

[Moptpetsl: A. JleBenryk, P.T'yk, T.IBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

Jluarpammbl: «PacnipeeneHne XUMHUYECKHMX DJIEMEHTOB B HEXHUBOM  IPUPOAE,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKHBOU ITPUPOJIE.

Tabauiel u cxemsl: «llepuonuyeckas TabauIa XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOB», «bruocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenkay, «Ctpoerne GpepmMeHTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKU», «Y TIeBOABDY, «JIMnuab».

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHE IS TPOBEICHUS] HAOIIOACHUH,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGoparopHble U NpaKTHYecKue padoThbl:

JlabopaTtopHas pabdota Ne 1. «M3yueHue KaTaTUTHYECKON aKTUBHOCTH ()epMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlabopaTopHass pabota Ne 2. «lM3ydyeHue CTpOEHHUS KJIETOK DPACTCHHH, >KMBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ZKu3HenesTeIbHOCTD KJIECTKH.

Ob6meH BemiecTB, WM MeTabOIM3M. AccUMUISAIUSA  (TUIacTUYeCKUl OoOMeH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Ponb
3aKOHOB COXPaHEHHUs BEILECTB ¥ SHEPTrUU B IOHUMaHUU MeTadoIn3Ma.

Tunber oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHsbIil. Poiabs ¢pepmeHTOoB B 0OMeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunte3. CaeroBas u TeMHoBasg (a3bl (oTtocuHTe3a. Peakuum ¢orocuHTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HaAUCHUE (POTOCUHTE3a TS KU3HH Ha 3emiie. BrnusHue ycioBuit
cpezbl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIEHUS €r0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHHIA.

XeMocuHTe3. XeMOCHUHTE3UPYIoIne OakTepun. 3HAYCHHE XEMOCHWHTEe3a JJIsl KU3HH Ha
3emite.

DOHepreTudeckuii oOMeH B  KieTke. PacmieruieHne BemecTB, BBIACICHHE U
aKKyMYJIMpPOBAaHUE SHEPTUH B KJIETKe. JTanbl sHepreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe okucieHwe, WId KJI€TOYHOe JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknun wmatpuunoro cunTe3a. ['enermueckas wuHpopmanusa u JIHK. Peammzamms
TeHeTUYEeCKON MH(popMalu B KieTke. ['eHeTHuueckuit koA U ero cBoicTBa. TpaHCKpUMIIUS —
maTpuuHblidi cuHTe3 PHK. Tpancnsauus — Ouocunres Oenka. Dransl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Heknerounsie ¢opmbl xku3HM — Bupychl. Hcropus otkpbitus BupycoB (/.
W. UBanoBckuif). OCOOEHHOCTH CTPOEHMS M JKU3HEHHOIO IMKJIa BHpYycoB. bakrtepmodarm.
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Bonesnu pacteHuil, )KHBOTHBIX U YEIIOBEKA, BHI3bIBAEMBIE BUpycamMu. Bupyc ummyHoaeduimura
yenoBeka (BUY) — Bo30ymutens CIIMJla. OOpaTHas TpaHCKpHUIIIHS, peBEpTa3a W HHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBaHHIA.

JdemoHncTpanum:

Hoptpetsr: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuiet ~ u cxembl: «Tunel  nutanus»,  «Meraboauzm»,  «MUTOXOHIPHSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
dbyHkMoHupoBaHue reHa», «Cunre3  Oenka», «l'eHeTnueckuii  kom», «Bupyce,
«bakrepnoparn», «Crpoenne u >ku3HeHHbIH 1uka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

Ob6opynoBanue: moaenu-ammnkanun «Y asoenune JJTHK u tpanckpumnmusy, «buocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounblii nuKki, WM SKU3HEHHBIM MK Kietku. WHTepdasza m mmro3. Ilpoueccsl,
nporekaromue B uHtepdasze. Permmumkanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapwoTuil. JMIUIOWTHBIM U TaruIOWIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

lenenne kierku — muto3. Cragum murosa. Ilpomeccsl, nmpoucxonsdiiue Ha pa3HbIX
CTagusaX MUTO3a. Brojornueckuii CMBICI MATO3A.

[IporpamMmmupyemas rubenb KISTKH — alonTo3.

@opMbI  pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe W T1oyioBoe. Buasl  Gecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUe. VCKycCTBEHHOE KIIOHMPOBAaHUE OPraHW3MOB, €0 3HAUEHUE JUIS
CEJIEKLIUH.

[TonmoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOIOTO.

Meiio3. Cragun menosa. IIponeccsl, mpoucxonsamue Ha cragusax Meinosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbIC M 3HaYEHUE MEN03a.

I"ameTorenes — nporuecc 00pa30BaHMs MOJOBBIX KIETOK Y *KUBOTHBIX. [1070BBIE XKene3bl:
CEMEHHHMKHU U sSMYHUKH. OOpa3oBaHME W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrnepMaro3ouj,
AHIEKIeTka) — crepmaroreHe3 U oBoreHed. (OcCOOEHHOCTH CTpPOCHMsS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WupuBuyansHOe pa3BuUTHE (OHTOreHe3). DMOpUOHAIbHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIPOOJIEHHE, TacTpyJsaius,
opranoreses. IloctamMOproHanbHOe pa3BuTHE. THIBI TOCTAMOPHOHAIBHOTO Pa3BUTH: MPSAMOE,
HenpsiMoe (JIM4MHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pactennii. OHTOreHe3 [[BETKOBOTO PACTEHMsI: CTPOCHHUE CEMEHU, CTa U1
pa3BUTHS.

JdemoHcTpauuu:

Tabnuiel u cxembl: «@OpPMbI pa3MHOKEHHSI OPraHU3MOBY, «J{BOIfHOE OIJI0JJOTBOPEHHE Y
IBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHHME pacTeHui», «/lenenue kieTku
Oakrepuit», «CTpoeHue TMOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIeTOYHBIN LUK,
«Permmukanus JJTHK», «Murtos», «Meno3y, «lIpsimoe u Henpsimoe pa3Butue», «l'amerorenes y
MJIEKONIUTAOIINX U YeNI0BEKa», «OCHOBHBIE CTaJUN OHTOTEHE3AY.

O6opyoBaHKe: MUKPOCKON, MHKpompenapaTsl «CHnepMaTo30Mabl MIIEKOIUTAIOLIET0,
«litnexnerka Miekonurawoomero», «KapnoknHe3 B KiIe€TKax KOpellka JyKa», MarHUTHas
Mojaenb-anmukamnus «Jlenenue knetkn», monens JIHK, moaens MmetadazHoit XpoMOCOMBL.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlabopaTtopHas pabota Ne 3. «HaOmroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».




JlaboparopHast pabora Ne4. «M3yueHHE CTPOCHHS TOJNOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. VMctopus pa3BUTHS TEHETUKU. Poip LUTOJNIOTMU U
SMOPHOJIOTHH B CTAHOBJICHUW I'€HETHUKH. BKIIag pOCCHICKUX 1 3apyOSKHBIX YUEHBIX B Pa3BUTHE
TeHETHKU. MeToIbl TEeHEeTUKH (THOPHIONIOTUYCCKUHM, HHUTOTEHETHYCCKHA, MOJEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHUE TTOHATHSA. [ eHeTHYecKasi CHMBOJIMKA, UCIIOJb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHUsA  NPU3HAKOB,  yCcTaHOBJEHHble . Menaenem.
MoHorubpuaHoe cKpeuBanue. 3aKoH eMHO00pa3us THOPUAOB MEPBOTo MoKoJeHus. [IpaBuiio
JIOMUHUPOBAHUA. 3aKOH pacllerieHus npu3HakoB. ['unore3a 4uctoThl ramer. llomHoe u
HETIOJHOE JOMUHUPOBAHUE.

JluruOpuaHoe CKpelmMBaHUE. 3aKOH HE3aBUCUMOIO  HACIEOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIONIEe CKpEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS [IJIs ONIPEIeTICHUS] TeHOTUIIa OCOOH.

CuemnneHHoe HacinenoBaHue npusHakoB. Pabora T.Moprana 1o CHEmIEHHOMY
Hacje10BaHUIo TeHoB. Hapyllienue cuenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAasI TEOPHS HACTEACTBEHHOCTH. [ eHETHYECKUE KapThl.

I'enetuka nmomna. XpoMOCOMHOE OIpEAEICHUE 1M0Ja. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mmbl. HacnenoBaHne NpPU3HAKOB, CUEIUICHHBIX C
MOJIOM.

N3MenunBOCTh. BHabl M3MEHUMBOCTH: HEHACIEICTBEHHAs W HACJIEICTBEHHas. Poiib
cpenbl B HCHACNEJICTBEHHOWM  M3MEHUYMBOCTH.  XapaKTEpUCTHKA  MOJAM(DUKAITMOHHOU
W3MEHYMBOCTH. BapuanvoHHBIH psii U BapuanuoHHas KpuBas. Hopma peaknuu mnpusHaxa.
KonuuectBeHHble W KadyeCTBEHHbIE TMPU3HAKKM W WX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHONW U3MEHYUBOCTH.

HacnencreenHnasi, wiy reHOTUNIHYECKas, ©3MEHYUBOCTh. KOMOMHATHBHAS N3MEHUNUBOCTD.
Meiio3 © m1oNOBOM mponecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
M3MEeHUYNBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacToTa U
NPUYHHBI MyTaluidi. MyTareHHbsie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3meHunBocty H. . BaBuiosa.

BresnepHast HaclneACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
TE€HEATOTHYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYJISPHO-
reHeTudyeckuid. COBpEeMEHHOE OIpeAesieHHe TEeHOTHUIA: IOJHOT€HOMHOE CEKBEHHUPOBAHME,
TEHOTHIUPOBaHKUE, B TOM uyucie ¢ nomotbio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HM ¢ HACIEICTBEHHOW MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaTudeckue H TeHepaThBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUYCHHWE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPAIICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpauuu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabauiel 1 cxembl: «MOHOTHOPHIHOE CKpEIIMBAHUE U €T0 IIUTOTCHETHYEeCKass OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro UUTOI€HETHYeCKas OCHOBa», «3aKOH YHCTOTHI TaMET»,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI JUTUOPUIHOTO CKPEIIHBAHUSI,
«Meiio3», «B3auMoaeicTBrEe ajuIeNbHBIX TEHOBY, «I eHeTnyeckne KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buasl wu3MeHunmBoCcTHY», «MoaudukarmoHHas




W3MEHUYUBOCTH», «HacnemoBanue pesyc-dakropayn, «['eHeTHKa Trpymnm KpoBu», «MyTamroHHAs
U3MEHYUBOCTBY.

Ob6opynoBanue: Mmoaenu-ammnkanun «MoHOruOpuaHOe CcKpeuuBanuey, «Hemnoxnoe
JOMHUHHUpOBaHUE», «urubpuanoe ckpemmBanue», «llepekpécT XpoMocomM», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GOpMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOIPEIIapaTaxy.

JlaGopaTtopHas padota Ne 6. «3yyeHne MoaupuKalMOHHONW H3MEHYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopaTopHass pabora Ne7. «AHaimm3 wMytanmuii y Apo3oHIbI Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[IpakTuueckas pabora Ne 2. «CocraBiieHue 1 aHaJIN3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3ap0oKJIeHUE CEIeKUUU U AoMecTukauus. Yuyenue H.
W. BaBunoBa 0 LEHTpax MPOMUCXOXKIEHUS U MHOrooOpasus KyJIbTYpHBIX pacTeHHid. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METO/Ibl CEeJeKIMH. MacCoBbIi M MHIUBUAYAIbHBIA OTOOPBI B CEIEKIMH
pacTeHuil U KUBOTHBIX. OllEHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpEIMBaHUE — UHOPUAMHT.
Yucras smuHug. CkpemuBaHue 4YHCThIX JuHUM. ['erepo3uc, wuiam rubpuaHas cuia.
HeponctBenHoe ckpemmBanne — ayrOpumuHr. OtmanéHHas THOpHau3anus W e YCIeXH.
HckycCTBEHHBI MyTareHe3 M IOIY4YEHHE IOJIMILIONIOB. J[OCTHIKEHUS CENEKUUU DPACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonoruss kak oTpacib NPOM3BOACTBA. ['€HHas WH)KEHepHs. OTalbl CO3JaHHUA
pexomOunantHoil JIHK u Tpancrennsix opranunsmoB. Kiierounas wunxenepus. Knetounsle
KYJIbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHHU. KiloHMpoBaHKME BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHME M 3Tudeckue mnpobiemsl. MO -
TFeHEeTUYECKU MOAU(PUINPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

Ioprpersl: H. K. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. l1BaHOB.

Tabnauiel 1 cxembl: kapTa «LIeHTpbl MPOMCXOXKAEHHUS U MHOrooOpasus KyJbTYpPHBIX
pacteHui», «Ilopoapl JOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHMI», «OTaal€HHas
rubpunmzamus», «Pabotrel akamemuka M. @. BanoBay, «llomumiongus», «OOBEKTHI
O6uotexHomorun», «Kiaerounsle KylabTyphl M KJIOHHpOBaHUE», «KOHCTpyHpoBaHHE U THEepeHOC
TEHOB, XpPOMOCOM.

OO6opyioBaHMe: MYJSDKU TUIOAOB U KOPHEIJIONOB JUKUX (OPM M KYJIBTYpHBIX COPTOB
pactenuii, repbapuii «CellbCKOX035IICTBEHHbIE PACTECHUS.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

Okckypcust «OCHOBHBIE METO/bI M JOCTH)KEHUS CEJIeKIMU PAcTeHUN W KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATEbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».




IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBbI 11(0)
BHOJIOI'MN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

Cormacno ®I'OC COO, ycranaBaMBalOTCA TpeOOBAaHUS K pe3yabTaTaM OCBOCHHS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM H
MNpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA MPCAMCTA «bunomorusy BbIJCIICHbI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEICICHHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPa3BUTHUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJACTBOBATHCS B
cBOEH JCATCIIbHOCTHU IIECHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpucCymumMunu CUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJOTMYECKOTO MPaBOCO3HAHHUSA, CIIOCOOHOCTH
CTaBUTHb LCJIM U CTPOUTD JKU3HCHHBIC ITJIAHBI.

JIndHOCTHBIE PE3yAbTaThl OCBOEHUS Mpeamera «bHOJOrus» AOCTUTalOTCS B €IUHCTBE
y‘Ie6H0ﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAULIMOHHBIMU pOCCHfICKI/IMI/I
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH W HOPMaMHu TOBEJCHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHs, Pa3BUTHs BHYTPEHHEW MO3HUIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEIOBEKY Tpyda M CTApIIEMY IIOKOJECHHUIO, B3aMMHOI'O
YBaXEHHs, OEpPEeKHOTr0  OTHOIIEHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaAULUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS yUeOHOTO MpeaMeTa « buonorus» T0KHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  0OIIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITa JAEATENbHOCTH B IMPOIECCE Peau3allid OCHOBHBIX
HaHpaBJ'IeHI/Iﬁ BOCIIMTATEILHOU ACATCIBbHOCTH, B TOM YHUCJIC B YaCTH.

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMKU OOydYaromerocs Kak akTHBHOTO H
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHUC CBOHMX KOHCTUTYHHMOHHBIX IIpaB H O6ﬂ33HHOCT€I>i, YBAXKXCHHUEC 3aKOHaA U
MIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM AESITETbHOCTU MIPU CO3JaHUH YUEOHBIX TPOEKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TMO3HMIIMI0 10 OTHOIICHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUUTBIBATH B CBOUX )I@f/iCTBHSIX HCO6X0}II/IMOCTB KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMU, KYIbTYPHBIMU [IEHHOCTSMHU U COIUATBHBIM
TIOJIOKCHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHUS Y4YEOHBIX,
MMO3HABATCJIBbHBIX W HCCICAOBATCIBCKUX 3alda4d, YBaXUTCJIBHOTO OTHOLICHUA K MHCHHUIO
OTIIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON EATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:



c(hOPMUPOBAHHOCTH POCCUHUCKOMN TPasKJAHCKOW MACHTUYHOCTH, MATPHUOTU3MA, YBAKCHUS
K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH mepen PoauHON, ropaocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOli A3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHWE K TMPUPOJHOMY HACICAHI0 M TMaMITHUKaM MPUPOIBL,
JocTHXeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBIIGHHE U Pa3BUTHUE
OMOJIOrMH, TOHUMAaHUSI 3HAYEHUSI OMOJIOTUH B O3HAHUU 3aKOHOB MPUPO/IbL, B dKU3HU YEIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uneiiHas  yOexXAEHHOCTh, TOTOBHOCTh K CIyXeHHIO u 3amuTe (OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS

OCO3HaHHUE AYXOBHBIX [IEHHOCTEH POCCHIICKOT0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IOBE/ICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYALIUIO U MPUHHUMATh OCO3HAHHBIEC PELICHHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETo;

OTBETCTBEHHOE OTHOLIEHHE K CBOMUM pPOJUTENSAM, CO3JIaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTEH CeMeWHOI KM3HU B COOTBETCTBUU C TPAAULIUSIMU HApOJOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIIOUAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

[TOHMMAaHKUE SYMOLIMOHAJIBHOTO BO3AEUCTBUS JKUBOU NMPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPD&KEHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE IPOSBIATH
KayecTBa TBOPUYECKOMN JIMYHOCTH;

5) puzuueckoro  BocnuTaHUs, (OPMHUPOBAHMSI  KYJbTYPbI  30POBbSI U
IMOLMOHAIBLHOTO 0JIArONnoJIyYus:

MIOHMMAaHME U peau3aiys 3J0poBoro u 6e30nacHoro oopasa *HU3HH (3710pOBOE MUTAHUE,
coOI0ZieHNe TUTHEHUYECKHUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXa,
perynspHas (Qu3nyeckas aKTHBHOCTH), OEpeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (DPM3HUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE [IEHHOCTH TMPaBWJI WHIUBUAYATbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HaHUE TOCIEJCTBUI U HENPUSTUS BPEIHBIX MPUBBIUEK (YHNOTPEOIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPYa10BOT0 BOCIIMTAHUSI:

TOTOBHOCTb K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepPCTBa, TPYAOTI00HE;

TOTOBHOCTh K  aQKTUBHOM  JESATENbHOCTH  TEXHOJOTMYECKOH U CcolMaIbHOU
HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHULIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITENIbHO BBINOJIHATH
TaKylo AesITeNbHOCTD;

MHTEpEC K pazaudHbIM chepam mpodeccrnoHalbHON NesSTebHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHUIO U caMOOOpa30BAaHUIO HA MPOTSKEHUH BCEH
KU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€JIeco00pa3HOe OTHOILIEHHE K PUPOIe KaK UCTOUHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIIeCTBOBAHUS;

TIOBBIIIICHUE YPOBHS JKOJIOTUYECKOW KYIbTYPHI: MPHOOpPETEHHE OMbITA MIIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IMOCIEICTBUMN ISl OKPYKAIOIEN Cpeibl;

OCO3HaHUe TT00aThHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MMyTei X pelIeHHUS;

CIOCOOHOCTH MCIOJIB30BaTh MPHUOOpPETaeMble MPU U3YyYEHUH OMOJIOTMH 3HAHUS U YMEHHUS
IpHU pelIeHuu TPOOIEM, CBS3aHHBIX C PAMOHAIBHBIM IMPUPOJIONOIB30BAHHEM (COONIOICHNE
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IIPaBWJI TIOBEJIEHUS B INPHUPOJAE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEIpUATUE ACUCTBUM, NPUHOCAIIUX BpEI OKpPYXKalolleHd IPUPOAHOU cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HJINYME DPA3BUTOIO 3KOJOTMYECKOIO MBIIIICHUS], HKOJOTMYECKOM KyJbTYphl, OIbITA
JESATEIIbHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM M COLMAIbHOM INpakTUKE, T'OTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW IPAKTUKH, OCHOBAaHHOIO Ha JHAJIOre KyJIbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPLUICHCTBOBAHHE  SA3BIKOBOM M  YHUTATEIbCKOW  KyJIbTYphl Kak  CpeJCTBa
B3aMMOJEHCTBUS MEXKIY JTIOAbMH U ITO3HAHUS MHUPA;

MIOHUMaHHe crenupuKd OMOJIOTHU KaK HayKd, OCO3HaHHsS €€ pojiu B (OPMHPOBAHUU
PALMOHAJILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIeM
MHUpEe KaKk O €IUHCTBE INPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH MTPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJIs1 COBPEMEHHON LMBUIM3ALMU: OOeCTIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 IN100aIbHBIX
HKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoa K yCTOMYMBOMY pa3BUTHIO, PallMOHAILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (YOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJTYYEHUH OMOJOTMYECKUX 3HAHUM B IIEJIAX MOBBIILIECHUS 001IeH
KYJBbTYpbl, €CTECTBEHHO-HAy4YHOH TIPaMOTHOCTH, KaK COCTAaBHOW YacTH ()YyHKIIMOHAJIBHOM
IpaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoit pu U3y4eHUH ONOIIOTHH;

[IOHMMAaHHUE CYIIIHOCTH METOJOB IO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMs SBJICHUUN
OKPY’KAaIOIIEr0 MHpa M HPOMCXOJAIIMX B HEM HU3MEHEHMH, yMEHue JenaTb OOOCHOBAHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIsl PELICHUS
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTU HAYYHOW JEeSTEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
MCCIIEOBATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENpPEPhIBHOMY OOpa30oBaHHI0 M CamMO00pa3oBaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHUM C >KU3HEHHBIMH
NOTPEOHOCTSAMU.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeamMeTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenMera «brosorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHSI OOYYAIOIIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpeIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIUE [[EJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAay4YHbIM (akKT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaONI0eHNe, U3MEpeHHe, HKCIEPUMEHT M JpPYrux), YHUBEpCalbHbIE
yueOHble JeicTBUS (TMO3HAaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), 00ECIeUrBaOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YYarolIuxcs,
CHOCOOHOCTh oOyJaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIUTMHAPHBIE,
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MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAIbHBIC YyYeOHBIC ACWCTBHS B IO3HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.

MeTtanpeaMeTHble Pe3yNIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO O0IIero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBi1ajieHne YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JOrHYeCKHe A CTBHUS:

CaMOCTOSITENILHO (DOPMYIHPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh TPU OCBOCHWUW 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIU3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIIEATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

OTIPENeNIATh IEIH JEATSILHOCTH, 3a/aBas IapaMeTpbl U KPUTCPUH UX JIOCTHIKCHUS,
COOTHOCHUTH PE3yJbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCIIOJIb30BaTh OHMOJIOTUYECKHE TMOHATUS il OOBSICHEHUS (DaKTOB W SIBIICHUH >KUBOMU
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MIPUMEHSITh CXEMHO-MOJICTILHBIC CPEJICTBA IS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH H
OTHOILICHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTAX, a TAKXKE MPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabarbiBaTh IUIAH pEIICHUS MPOOJeMbl ¢ y4ETOM aHAIM3a UMCHOIIUXCS
MaTepUaIbHBIX K HEMAaTEPHAIBLHBIX PECYpCOB;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTh, OI[CHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX PEATBbHOrO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILIEHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE TEHCTBHUS:

BIIa/IETh HABBIKAMU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOW AESITENbHOCTH, HABBIKAMHU
paspenieHus mpodIieM, CITOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pelIeHns MPaKTUUECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIOJIb30BaTh PAa3JIMYHBIC BHJBI JCATCILHOCTH TIO TIOJYYSHUIO HOBOTO 3HAHHS, €r0
MHTEPIIPETAIIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

(hopMHUPOBATh HAYUHBIN TUIT MBIIIJICHUS, BIAJETh HAYYHON TEPMUHOIOTHEH, KITFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 3a7aud B OOpA30BATENBbHOMN AEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TPUYUHHO-CIECCTBEHHBIE CBS3M UM aKTyalU3UpOBaTh 3aJadyy, BBIABUTATh
TUIOTe3y €€ peIleHHs, HAaXOJIUTh apTryMEHTHI IS JI0Ka3aTelbCTBA CBOWX YTBEPXKICHHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJIM3WPOBATh TIOJNYYEHHBIC B XOJAC pEIICHHS 3a7add Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIEHUBAThH IIPUOOPETEHHBIH OITBIT;

OCYIIECTBIATH 1IEJICHANPABICHHBIN MOWCK MEPEeHOoca CPEICTB U CIIOCOOOB JACWUCTBUS B
poeCCHOHAIBHYIO CPENY;

yMeTb TIEPEHOCHTh 3HAaHWA B T[IO3HABATENbHYI0O M MPAKTHYECKyl0 o0yacTu
KHU3HECITSILHOCTH;

yMeTb HHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIBUTATh HOBBIC WJCH, IMpeiaraTb OpPUTHHAIBHBIC IMOAXOABI W PEIICHUS, CTaBHUTh
poOJIEeMBI U 3aJ1a4H, JOMYCKAIOINe aTbTePHATUBHBIC PEIICHUS.
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3) paGora ¢ nngopmanmeii:

OPHUEHTHPOBATHCS B PA3MYHBIX MCTOYHHKAX MHPOpManuu (TEKCTe ydeOHOTo MocoOus,
HAYYHO-TIOMYJIIPHON JUTEpaType, OMOJOTHUECKUX CIOBapSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIWYHBIX BHUJIOB U (opM
NPEeCTaBICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(GbopMynMpOBaTh 3ampochl M IPUMEHATh Pa3IMYHblE METObl IIPU MOUCKE U OTOOpe
O6uonornyeckoit mHGopMaIK, HEOOXOIUMOH /7S BHITIOJTHEHUS YUEOHBIX 3a/1a4;

IpUOOpETaTh ONbIT UCIOJIb30BAaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY MpeAcTaBIE€HUS OUOJOTHYECKOM
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCIOJIb30BaTh HAYYHBIH S3bIK B KauyecTBE CpEACTBAa IpU paboTe ¢ OMOIIOrHYecKOi
uHpopMaLrell: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe M MaTEeMaTUYeCKHe 3HAKH M CHMBOJIBL,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISTHOCTH;

BJaJIeTh HAaBbIKAMM pAacllO3HaBaHMS U 3aIIUTBl MHPOpPMALUHU, HH(GOPMALMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

1) oOenmne:

OCYILLIECTBIATh KOMMYHHUKAIIMK BO BCEX c(epax *KM3HM, aKTUBHO y4acTBOBATh B JHAJIOTe
WINA JIMCKYCCUU TI0 CYIIECTBY OOCY)XKIaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIIIOJHEHUs MpeaaraeMoil 3ajauyd, Y4YMThIBaTb MHTEPEChl U
COTJIACOBAHHOCTH TIO3ULIUH IPYTUX YIaCTHUKOB JIHAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHble CpeACcTBa OOIIEHUS, MOHMMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(PJIMKTHBIX CHUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH [1€PETOBOPHI;

BJIAJIETh PA3IMYHBIMHU CIIOCOOaMU OOIICHHUS W B3aUMOCHCTBUS, MTOHUMATh HAMEPEHUS
JpYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyTHpOBaTH CBOW BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHHs C HCIIOJIb30BAaHHEM S3bIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTD:

MMOHMMATh W HMCIIOB30BaTh MPEUMYIIECTBA KOMAaHHON W MHIUBHUIYaIbHON pabOTHI MpH
peleHn OMONIOTNYeCcKOi MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aUMOAEHMCTBUSI TP PELICHUH yueOHO! 3aauH;

BBIOMPATh TEMaTHKy M METOJbl COBMECTHBIX JAEHCTBHM C y4€TOM OOIIMX HHTEPECOB M
BO3MOXXHOCTEH Ka)X/I0TO WIeHA KOJUIEKTHBA,;

NPUHUMATh LEJIM COBMECTHOH J[eATeNbHOCTH, OpPraHHU30BBIBATE U KOOPJAMHHUPOBATh
JIEUCTBUA MO €€ INOCTHKEHHIO: COCTAaBIATH IUIAH JACHUCTBHM, PACOPENCNSITh POJIU C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OILIEHUBATh KAYECTBO CBOETO BKJIA/Ia M KAXKIOTO YYaCTHUKA KOMAaH/IbI B OOIIUIT pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJuIarath HOBBIE MPOEKTHI, OLEHUBATH WEU C IMO3UIMH HOBH3HBI, OPUTUHAIHLHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITH TMO3UTHBHOE CTPATETUYECKOE TOBEJICHHE B pA3IMYHBIX CHUTYaIHsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

Ogianenne yHUBEPCAIBLHBIMH PEeryJssTHBHBIMU 1€ CTBUSAMU:

1) camoopranm3amnus:

WCTIOJB30BaTh OHMOJIIOTUYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM WM WX pEIIeHUs B
KU3HEHHBIX M YUE€OHbIX CUTYalHsX;
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BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH LIENIEBBIE H CMBICIOBBIC YCTAHOBKU B CBOMX
JEUCTBUSIX M TOCTYIKaX 110 OTHOLICHHWIO K JKUBOH MPUpPOJIE, CBOEMY 3JI0POBBIO M 30POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBIISITh [MO3HABATEIILHYIO JCSATEIbHOCTD, BBIBISTH HPOOICMBI,
CTaBUTh W (OPMYJIHPOBaTh COOCTBEHHBIC 3aJa4d B 0O0pa30BaTECIbHOH JCATEIILHOCTH |
’KU3HCHHBIX CHTYaLUsIX;

CaMOCTOSITENIHO COCTABJISATh TUIAH PELICHUS MPOOJIEMBI ¢ Y4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHNUH;

J1aBaTh OLICHKY HOBBIM CHTYaIlHSIM;

PACIIUPSATH pAaMKH Y4eOHOTO IPeAMeTa Ha OCHOBE JIMYHBIX MTPEAIIOYTCHHUH;

Je7aTh OCO3HAHHBINA BBIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEILICHHE;

OLICHUBATH MTPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW OHPYIUIMH B Pa3HBIX
00nacTsIX 3HaHHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYallHsM, BHOCHTh KOPPEKTHBBI B JICSTEIbHOCTh, OLICHHBATDH
COOTBETCTBHUE PE3YJILTATOB LICIISIM;

BJIaJICTh HABBIKAMH [IO3HABATEIBHOU pPe(ICKCUH KaK OCO3HAHUSI COBEPIIACMBIX ACHCTBUIA
Y MBICIMTENBHBIX MPOIECCOB, X PE3YJILTATOB M OCHOBAHUH, HCIOIB30BATh MPUEMBI Pe(IICKCUH
ISl OLICHKH CHTYalluH, BIOOpA BEPHOTO PEILICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPHHUMATH PEIICHHS 110 UX CHUKCHHIO;

HNPUHAMATh MOTHBBI U apI'YMEHTHI APYTUX IIPH aHAIU3E PE3YJIbTATOB JCATCIbHOCTH;

3) npuHsATHE ceds U IPYTHUX:

HOPUHUAMATH ce0s1, HOHUMAst CBOM HEJOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTUBBI M APTYMEHTBI JIPYTUX TIPU aHAIIU3E PE3yJIbTAaTOB JICSTEIBHOCTH,

NpU3HABATh CBOE IPABO U MPABO APYTUX Ha OIIKOKH;

pa3BHBATh CIIOCOOHOCTh IOHUMATh MUP C MO3MIIUH JPYroro YeIOBeKa.

INMPEIMETHBIE PE3YJIBTATHBI

[IpenmetHbie pe3ynbTarhl ocBoeHus nporpaMmmbl COO mno Ouosiornu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosiorus» HayyHble 3HAHUS, YMEHUS U
CrocoObl JEHCTBUII MO OCBOGHMIO, HMHTEpPHpPETAMUd U MpeoOpa3oBaHMIO 3HAHUM, BUIbI
JeSITeIbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallusiX, a TaKK€ B pEATbHBIX XU3HEHHBIX CHUTYyallUsX, CBA3aHHbIX C Ouosjorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 roJjaM 00yueHHs.

[IpenMeTrHble  pe3ynbTaThl OCBOEHHUs ydeOHoro mpenmera «buonorus» ¢ 10
KJlacce IOJKHBI OTPaXKarTh:

- c()OpMUPOBAHHOCTh 3HAHUN O MECTE€ M POJM OMOJOTMH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBEKa Ul PelIeHUs ’KU3HEHHBIX 3a/1a4;

- YMEHHME pacKpbIBaTh COJEpXaHHEe OHOJOTMYECKUX TEPMHHOB U TOHSATHUI: KU3Hb,
KJIeTKa, OpraHu3M, MeTabonu3M (OOMEH BeLIeCTB U IpeBpallleHHe SHEPruu), roMeocTa3s
(camoperynsinusi), YpOBHEBas  OpraHu3alMsl >KUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHHUE
(penpoyKius), HaCIeCTBEHHOCTh, UI3MEHYMBOCTh, POCT U PA3BUTHUE;

- YMEHME Hu3Jarath OUOJIOrMYecKrue TeopuH (KJIETOYHAas, XPOMOCOMHAs, MyTallMOHHAs,
LEHTpaJlbHasl JO0rMa MOJIEKYJIsIipHOM Ouonorun), 3akoHsl (I'. Mennens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 EeHTpax MHOroo0Opa3usi U IPOUCX0KIEHUs KyJIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeAessaTh IPaHULlbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

- YMEHHE BJIaJIETh METOJaMH HAYYHOT'O TO3HAHUS B OMOJIOTHH: HAOIIOACHNUE U ONHCaHNe
XKHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHMYECKOrO
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HKCIIEPUMEHTA, BBIJIBIJKEHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PpEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPHI ¥ 3aKOHOB, YMEHHE JIeJIaTh BHIBO/IbI HA OCHOBAaHUU TOJIYUCHHBIX PE3yJIbTaTOB;

- YMEHUE BBIJENIATh CYIIECTBEHHbIC TPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHMU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa BEIIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, MIIACTUYECKOr0 M IHEPreTUYecKkoro oOMeHa,
XE€MOCHHTE3a, MUTO3a, ME03a, OIJIOJ0TBOPEHUS, PA3MHOKEHUS, UHIUBUYAILHOTO Pa3BUTHUS
opranusma (OHTOTEHE3);

- YMEHHE IPUMEHSATH TOTyYEHHBIC 3HAHUS JJIs1 OOBSICHEHUS OMOJIOTHYECKUX MPOIIECCOB
U SBIICHUM, N1 TMPUHATHS MPAKTHUYECKUX pPEIIeHUH B TIOBCETHEBHOM JKM3HH C LENbIO
oOecrieyeHns 0€30IaCHOCTU CBOETO 37I0POBbS M 370POBbsI OKPYKAIOIIUX JIFOJCH, COOMIOACHUS
HOPM T'PaMOTHOTO MOBEACHUS B OKpPYKAIOIIEeH MPUPOAHON cpele, IOHUMaHUuE HEOOXOAUMOCTH
WCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OMOJIOTMH M OMOTEXHOJOTHH NS palrOHAIBHOTO
MPUPOIONOIB30BAHUS;

- YMEHHE pelaTh AJIEMCHTapHbIE TCHETHYECKHE 3aJadyd Ha MOHO- WM JUTHOPUTHOE
CKpeIlMBaHKE, CIETUIEHHOE HACleI0BaHNEe, COCTABISATh CXEMbl MOHOTUOPHUIHOTO CKPEIMBaHUS
JUTSL TIpEJICKa3aHusl HaclIeJOBaHUs IPU3HAKOB Yy OPTaHU3MOB;

- YMEHHUE BBITIONHSATH J1a00PaTOPHBIE U MPAKTUYECKHE paOdOThI, COOII0IATh MpaBuiIa Npu
pabote ¢ yueOHBIM H J1a00paTOPHBIM 000PYIOBaHHUEM;

- YMEHHE KPUTUYECKU OLICHMBATh U MHTEPIPETHUPOBATH MHPOPMAIUIO OHOIOTHYECKOrO
COJIEpXKaHUsl, BKJIIOYAIONIYIO TICEBJOHAYYHBbIC 3HAHUA M3 PaA3IMYHBIX HCTOYHUKOB (CpEACTBa
MaccoBOW MH(}OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEePHUalbl), ITHUECKUE ACIIEKTHl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

- yYMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE cOOOIIeHHs, 00001as
OMOJIOTUYECKYI0 HMH(POPMAIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HawnMeHoBaHue pa3aeaoB ¥ TEM MPOrpaMMbl KomuuecTBo yacos DnekrpoHHbie (MUpPOBBIC) 00pa3oBaTEIbHbBIC
wan Bcero  KoHTpousbHbIC [pakTHueckue PeCypeel
paboThl paboThI
1 buonorus xak Hayka 2 0.5 bubmorexa LIOK https://m.edsoo.ru/7f41¢292
2 JKuBBIe CHCTEMBI U KX OpraHu3alIus 4 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
3 XUMHUUYECKUI COCTAaB U CTPOCHHE KICTKH 10 1 bubaunorexa LIOK https://m.edsoo.ru/7f41c292
4 KuzneneaTenbHOCTD KICTKH 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
5  PasMHOXeHHE M MHIMBHIYaTbHOE PA3BUTHE 4 1 bu6nuoreka IIOK https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencTBeHHOCTh M M3MEHYMBOCTD 8 15 bu6muoreka IIOK https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
7 Cenekius oprann3MoB. OCHOBBI OMOTEXHOJIOTUU 2 bubaunotexa [IOK https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 4
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IHOYPOYHOE IIVNTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka KosmuecTBo yacos | Hara DJEeKTPOHHBIE IUPPOBBIE
n/n Beero| Kontponbhbie || IIpaktuaeckue || 13YIEHAS o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
1 |[buosnorus B cucreme HayK 1 bubnuorexa [JOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
2 |MeTozapl moO3HAHUS KUBOW ipupoabl. JlabopaTopHas 1 0.5 bubnuorexa [JOK
pabota Ne 1 «Mcronb30BaHHE Pa3IUYHBIX METOJIOB https://m.edso0.ru/863e6122
PY U3YYCHUH OMOIOTUYECKUX 0OBEKTOBY
Hcnonb3oBanue nudpoBoro
obopynoBanus llentpa «Touka pocta»
1o GMONOTUU
3 ||[YpoBHU OpraHu3anuu >XKUBOI MaTepuu 1 bu6nuorexa [IOK
https://m.edso0.ru/863e6122
4  |[buonoruyeckue CUCTEMBI, IPOLIECCHl U UX U3yUCHHE 1 bu6nuorexa [IOK
https://m.edso00.ru/863e6564
‘5 ”I/ICTOpI/IS[ OTKPBITUS M U3YYECHHS KIETKH H H H H ‘
6 |[MeToasl KIETOYHOW OMOJIOTHI bubmuorexa [JOK
https://m.edso00.ru/863e6564
7 |[Xumuueckuii coctaB KiieTkd. Boga u MuHepanpHbie 1 bubnnorexa [JOK
conu https://m.edsoo.ru/863e674e
8 ||benku. CoctaB u ctpoeHue 6e1koB. PepMeHTH — 1 0.5 bubmuorexa [IOK
ouonornyeckue karanusaTopel. JlabopatopHas pabora https://m.edso00.ru/863e6b72
Ne 2 «3yueHune KaTanauTUYECKON aKTUBHOCTH
bepMeHTOBY» Hcnons3oBanue uppoBoro
obopynosanust Llentpa «Touka poctay
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Ne Tema ypoxka KommuecTBo yacos ‘ Hara DJEeKTPOHHBIE TUPPOBBIE
n/n Beero| Kontponshbie || Ipaktuueckue || 13YIEHAS o0pa3oBaTeNbHbIE PECYPChI
paboThl paboThl
‘ || H H Hno OuoI0rNu
9 |[VraeBonusl. Jlumumbt 1 bubnuotexa [JOK
https://m.edso0.ru/863e6870
10 |[HykneuHosble KuciaoTel. ATO 1 bubnuoreka [IOK
https://m.edso0.ru/863e6d5c
11 ||Mcropust u MeTObl U3YUEHUSI KIETKU 1 bubnuorexa [JOK
https://m.edsoo0.ru/863e6d5c
12 |[Knerounas Teopus. Kierka kak menocTHas sxuBas 1 bubnuorexa [JOK
cucrema. CTpoeHHE 3YKapUOTHYECKOH KIIETKH. https://m.edsoo.ru/863e6e88
13 ||JIaGopatopHas padota Ne 3 «M3yueHue cTpoeHUs 1 0.5 bu6nuorexa [IOK
KJIETOK PAaCTeHUH, )KUBOTHBIX, TPHOOB M OaKTEepHil 1O/ https://m.edso0.ru/863e6ff0
MHKPOCKOIIOM Ha FOTOBBIX MUKpOMpenaparax 1 ux https://m.edso0.ru/863e716¢
OTIHCaHHE»
Hcnonb3oBanue nudpoBoro
obopynoBanus llentpa «Touka pocta»
1o 61oNoTuu
14 ||OOGMeH BelecTB Wi METa00IU3M 1 bubmuorexa [JOK
https://m.edso0.ru/863e766¢
15 ||[®orocunTe3. XeMOCHHTE3 1 bu6mmorekxa [IOK
https://m.edso0.ru/863e7c¢98
16 |Dueprernueckuii oOMeH. JKu3HEHHBII UK KIIETKH 1 bubnnoreka [JOK
https://m.edsoo.ru/863e7aae
17 ||Aenenue knetku. Muros. Jlabopatopnas padora Ne 4 1 0.5 bubmuorexa [IOK
«HabmoaeHre MUTO3a B KJIETKaX KOHYHKA KOpEIIKa https://m.edsoo.ru/863e7dc4
JyKa Ha TOTOBBIX MHKpOIpenapaTax»»
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Ne Tema ypoxka KommuecTBo yacos ‘ Hara DJEeKTPOHHBIE TUPPOBBIE
n/n Beero| Kontponshbie || Ipaktuueckue || 13YIEHAS o0pa3oBaTeNbHbIE PECYPChI
paboThl paboThl
Hcnonb3oBanue nudpoBoro
obopynoBanust Llentpa «Touka pocray
1o Ouosoruu
18 |buocuHTe3 Oenka. 1 bubmuoreka [JOK
https://m.edso0.ru/863e796e
19 |Tpancnsauus — OrocuHTe3 OenKa 1 bu6mmoreka [JOK
https://m.edso0.ru/863e796e
20 |[Hexnerounbie GOpMBI )KU3HUA. BUpyCHI 1 bubnuorexa [JOK
https://m.edso0.ru/863e7540
21 ||®opmBI pa3MHOKEHHS OpraHU3MOB. Melio3 1 bubnuorexa [JOK
https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
22 ||O6pazoBaHME U pa3BUTHE MOJOBBIX KIIETOK. 1 bubnuorexa [JOK
OmnogoTBOpEHUE https://m.edsoo.ru/863e81b6
23 |JlaGopatopHas padota Ne 5 «M3ydyeHue cTpoeHus 1 0.5 bu6nuorexa [IOK
TIOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPEapaTaxy https://m.edso00.ru/863e81b6
Ucnons3zoBanne mudpoBoro
obopynoBanust Llentpa «Touka poctay
1o OuoJsioruu
24 ||WaouBuIyanbHOE pa3BUTHE OPraHU3MOB 1 bubnnorexa [JOK
https://m.edso00.ru/863e8436
25 |[eHeTmKa — HayKa O HACJICJACTBEHHOCTH H 1 bubnnorexa [JOK
U3MEHUYUBOCTH https://m.edso00.ru/863e8878
‘26 ||3aK0H0MepHOCTH HacJIEJOBaHMsI IPU3HAKOB. H 1 H H H HBI/IGHI/IOTeKa I[HOK
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Ne Tema ypoxka KommuecTBo yacos ‘ Hara DJEeKTPOHHBIE TUPPOBBIE
n/m Beero|| Konrpombhsre || [paktideckue || A3Y4eHHA 00pa3zoBaTeNbHbIC PECYPChHI
paboThl paboThl
MonorubpuaHoe ckpemiBanue. JJurudpuaHoe https://m.edso0.ru/863e8878
CKpEIIBaHUE
27 ||3akoH HE3aBUCUMOTO HACJICIOBAHUSI IPU3HAKOB. 1 bu6mmoreka [JOK
CueruieHHOe HacjIeI0BaHUE TPU3HAKOB https://m.edso0.ru/863e8c60
28 ||JIabopaTopHas padora Ne 6 «/3y4ueHne pe3yabTaToB 1 0.5 bubmmoreka [JOK
MOHOTHOPHUIHOTO U TUTHOPHUIHOTO CKPEIIMBAHUS Y https://m.edso0.ru/863e8c60
Jpo30(HIIBI HA TOTOBBIX MHKPOIpEapaTax»
Hcnonb3oBanue mudpoBoro
obopynoBanust Ilentpa «Touka poctay
1o OuoNoTun
29 |[eneTuka moua. 1 bu6mmoreka [JOK
https://m.edso0.ru/863e8c60
30 |[HenacnmeacTBeHHAss H3MEHYNBOCTE. JlJabopaTtopHast 1 0.5 bubmmoreka [JOK
pabota Ne 7. M3ydenue MoaupuKanmoHHON https://m.eds00.ru/863e8c60
U3MEHYHUBOCTH, IOCTPOCHUE BAPHAIIMOHHOTO Psia U
BapUAIMOHHON KPUBOW https://m.edso0.ru/863e8efe
Hcnonb3oBanue mudpoBoro
obopynoBanus llentpa «Touka pocta»
o OUoJIOTUU
31 |JlaGopatopnas pabora Ne 8. 1 0.5 bubnuorexa [IOK

«AHanu3 MyTauil y 1po30¢puibl Ha TOTOBBIX
MUKpOIIpenaparax»

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

Ucnons3zoBanne mudpoBoro
obopynosanust Llentpa «Touka poctay
1o 6uonorun
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Ne Tema ypoxka KommuecTBo yacos ‘ Hara DJEeKTPOHHBIE TUPPOBBIE
n/m Beero|| Konrpombhsre || [paktideckue || A3Y4eHHA 00pa3zoBaTeNbHbIC PECYPChHI
paboThl paboThl
62 |['eHeTHKa YellOBEeKa 1 bu6mmoreka [JOK
https://m.edso00.ru/863e8d78
33 ||Cenekuus Kak HayKa H npoiecc. MeToasl u 1 bu6mmoreka [JOK
JOCTHKCHUS CEJICKIIUH PACTCHUH 1 https://m.edso0.ru/863e9214
YKUBOTHBIX
34 |[buOTEeXHOJIOTHS KaK OTPACcihb IMPOU3BOICTBA 1 bubnuorexa [JOK
https://m.edsoo.ru/863e9336
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 34 || 0 | 4 [
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

[Taceunuk B.B. buonorus: Beenenue B 6nonoruto: Jiuneiinsiit kype, 10 kinmacc/ OO0 «/IPODA»;
AO «M3narenbcTtBO [IpocBeiienney;

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Metoanyeckoe nocobue k yueonuky B. B. [laceunuka «buonorus. Beenenue B 6uonoruto. JInHeiHsIil Kypc.
10 xmace» / B. B. Ilaceunuk. — M.: [Ipocsemenue, 2022. — 55, [1] c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

[TpumepHnbie paboune MporpaMmbl 1O IpeaAMeTaM 00s13aTeIbHON YaCTH y4eOHOTO IJIaHa JOCTYITHbI
negaroraM mocpeacTBoM noprana ExuHoro conepkanus o0mero ooOpa3oBaHus -
https://edsoo.ru/Primernie_rabochie_progra.htm

Poccwuiickas anekrponHas mkoua - https://resh.edu.ru

Enunas xoyutekuus 1udpoBbix 00pa3oBaTelibHBIX pecypcoB - http://school-collection.edu.ru/
Mertoanueckue Buaeoypoku - https://edsoo.ru/Metodicheskie_videouroki.htm
https://www.uchportal.ru/
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MATEPHAJIbHO-TEXHUYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

YYEBHOE OBOPYJOBAHHE

1. IepOapuu, HIUTIOCTPUPYIOIIHE MOP(OIOTHYECKUE, CHCTEMATHYECKIE TPU3HAKH PACTECHHIHA,
HKOJIOTHUECKUE OCOOCHHOCTH Pa3HbIX TPYIII.

2. MyJsbKY TUTIOJIOBBIX TEI IIISTIOYHBIX TPHOOB.

3. CupaBouHble TaOIUIIbI, MOJIEIIH,

HarsiIHbIe TocoOus. 4. Lludposas

naboparopus mo 6uosoruu Relab.

5. HoytOyk.

6. MynbTrMena nmpoeKTop.

OBOPYJAOBAHME JJIs ITPOBEAEHUSA JIABOPATOPHDIX,
MNPAKTUYECKHUX PABOT, IEMOHCTPAIIUIA

1. KoMIuiekT nmocyapl 1 MpUHAICKHOCTEN I TPOBEACHUS J1a00paTOPHBIX paboT
(BKITFOUAET TIOCY/TY, MPENapoBaIbHbIC MPUHAJIC)KHOCTH, TOKPOBHBIC U MPEAMETHBIC
CTEeKJIa U Jp.).

2. Jlyna pyunas.

3. MUKPOCKOII CBETOBOM J1a00paTOPHBIi.

4. [udposas nadopartopwust mo ouosoruu Relab.

5. MynbTUMEUUAHBINA IPOEKTOP.

6. HoyTOyxk.

7. KommiiekT MukponpenararoB 1o bortanuke
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