Moanwucan: Taynetbaes Pawwng Pancosny

DN: C=RU, S=TiomeHckas obnactb, L=C . Barai, T=gupekTop,
O=MYHULIMMNANBHOE ABTOHOMHOE OBLIEOBEPA30BATENIbHOE
YUPEXOEHVE BAFAI;ICKA}l CPEOHAA OBLLEOBPA3OBATENTbHAA
LLIKOIA BATAMICKOIO PAVIOHA TFOMEHCKOW OBJIACTW,
CHWINC=07304253126, NHH=721200357650, E=buhvagai@mail.ru,
G=Pawwg Paucosuy, SN=Taynet6aes, CN=Taynetbaes Pawmg
Paucosuny

OcHoBaHMe: A1 CBUAETENLCTBYIO O TOYHOCTU U LIENOCTHOCTH 3TOrO
[lOKyMeHTa

MecTtononoxeHue: P® TiomeHckas obn, Baravickuii p-H, c. Baran, yn.
Mwupa 18

fata: 2023.10.12 14:31:18+05'00"

Paccmotpeno Ha 3acenanun 1HIMO
y4yHuTenen ’

MyHHIHIAJIbHOE ABTOHOMHOE 001e00pa3oBaTe/ibHOE YIpexKIeHue

Baraiickas cpeansisi 00meo0pa3oBaTebHasi IIK0JIA

COTI'JIACOBAHO:

3amecTuTenb aupexTopa no YBP
Llriteiloceces - Y tla lece Sz ez Jlo6poxorosa C.H. 2

Ytls e /\/V

«29 » aBrycra 2023 1.

(moamnuce)
[Tporoxon Ne 1
01«28 » aBrycra 2023 r.

[Tpeamer: buonorus
Kuacce, yposens: 10 a,106

KonuyecTBo 9acoB B roji: 34 4.

KonuuecTBo yacoB B Heiemo: 1 4. “

PABOYASI IPOT'PAMMA

ITporpamMmy cocTaBull yduTtess ouonorun: Anoxuna B.A.

c. Barai, 2023

VTBEPXKJIAIO:

Jinpextop MAQY, Baraiicxast COILI
Tay ‘;:/611:@;?1’; N 295 e %]

27kr0/n o1 «30» aBrycra 2023 r.

(ymes



1. Copnep:xxanme yuyeoHoro npeamera «bunonorus», 10 knace

Tema 1. Buojsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMHM, TEXHUYECKUMH U JPYTMMHU €CTECTBEHHBIMHM HayKaMu, (uiiocopuei, STUKOMH,
ACTETUKOM U paBoM. Poss 6uonoruu B popMUpOBaHNN COBPEMEHHON HAyYHOU KapTHUHBI Mupa. Cructema OMOJIOrMYeCKUX HayK.

MeTo /161 MO3HAHUS KUBOM MTPUPOABI (HAOII0ICHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEpPEeHHE, KilacCu(UKAaIHsL, MOJSIUPOBAHKE, CTATUCTHYECKAS
00paboTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmue! u cxeMbl: «MeTo/Ibl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 IpakTHYeCKHEe PadoThI:

[Tpaktuyeckas padora Ne 1. «Vcnonap30BaHKE pa3IMYHBIX METOOB TP U3yYEHHH OMOIOTHYECKIX 00BEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKuBble cucteMbl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus 6uonoruu. OTaudne KUBBIX CUCTEM OT HEOPTraHUUECKOU MPUPO/IBIL.

CpolicTBa OMOCHCTEM M WX pa3HOOOpa3we. YPOBHU OpraHU3alliu OMOCHCTEM: MOJICKYJSPHBIN, KIIETOUYHBIM, TKAHEBBIH, OPraHU3MCHHBIH,
HOMYJISIIHOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOTeoeHOTHIECKH ), OMOC(hEPHBIA.

JdeMoHcTpanum:

Tabmuiel 1 cxeMbl: «OCHOBHBIC TPU3HAKY )KU3HUY, «YPOBHHU OpPraHU3ALUU )KUBOU IPUPOJIBI».

O6opynoBanue: moaens Mosekynbsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKUH COCTAB KIETKU. XUMHUUYECKHE JIEMEHThI: MAaKPOAJIEMEHTBI, MUKPOAJIEMEHTHI. Boga 1 MUHEpaNIbHbIE BEUIECTBA.

OYHKIMH BOJBI U MUHEPATbHBIX BEIIEeCTB B KieTke. [logaepkanne ocMoTudeckoro 0anaHca.

benku. Coctas u cTpoeHue 0e1KoB. AMMHOKHUCIOTH — MOHOMEPHI OenkoB. HezameHnMble 1 3aMEeHUMble aMUHOKHUCIIOTHl. AMMHOKHUCIIOTHBIN
cocTaB. YPOBHH CTPYKTYpbl OEJIKOBOI MOJIEKYIIbI (IEPBUYHAS, BTOPUUHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUYECKHE CBONCTBA OEIIKOB.
buonorndeckne GpyHKIUN OENKOB.

®epmeHThl — Ouonoruyeckue kartanuzatopbl. CTpoeHue QepMmeHTa: aKTHBHBIM LEHTp, cyOcTtpaTHas crneuupudHocts. KodepMmeHTsI.
Buramunbl. OTinnuust GepMEHTOB OT HEOPraHUYECKUX KaTalu3aTOpPOB.

YrneBonapl: MOHOCaxapu bl (TJIFOKO3a, pu003a U Ie30Kcuprb03a), mucaxapuabl (caxaposa, JJaKT03a) U MoJIucaxapuabl (Kpaxmall, TITHKOTeH,
HeJUTI0103a). bruonornueckue GpyHKIIUN yTiIeBOOB.

Jlunuper: Tpurmuuepunsl, Qochomunuaer, crepouasl. [ 'mapodunbHO-THAPOYOOHBIE CBOMicTBa. bHonmormveckue QyHKIMH ITUTHIOB.
CpaBHeHue yriieBoIOB, OEIKOB U JIMMHU0B KaK UCTOYHUKOB YHEPTHUH.

Hyxneunnossie kucnotel: JJHK u PHK. Hykneotuasl — MoHOMeEpHI HykiIenHOBBIX KucaoT. Ctpoenue u gpynkuuu JIHK. Ctpoenue u pyHkuuu
PHK. Buast PHK. AT®: ctpoenue u GyHKIHH.

[{utonorus — Hayka o kieTke. KiueToyHast Teopusi — mpuMep B3aUMOJICHCTBUS U 1 (akTOB B HAYYHOM IMO3HAHWU. MeToAbl M3Y4YEeHUS
KJIETKH.



Krerka xak memnoctHas xuBasi cucteMa. OOIie MpU3HaKU KJIETOK: 3aMKHyTasi HapykHas mMemOpana, mojiekynbl JIHK kak renetuueckuit
ammapar, cucTeMa CuHTe3a Oenka.

THIBI KJIETOK: yKaprHOTHYECKasi U MpoKaproTHueckas. OCOOEHHOCTH CTPOCHHUS MPOKAPHOTHUECKON KieTKU. Kierounast cteHka OakTepuid.
Crtpoenue sykapuoTudeckon KiieTku. OCHOBHBIC OTJIMUUS PACTUTEIHHOM, )KUBOTHON ¥ TPUOHON KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOYHAs! CTEHKA, TNIMKOKAIUKC, uX ¢yHkiuu. [InazmaTudeckas MeMmOpaHna, e€ cBoilcTBa U (yHKIIUU.
[{urormasma u e€ opranouasl. OnnomeMOpanHbie opranouasl kietku: IIIC, anmapar ['onbmku, m130coMbl. [1o1yaBTOHOMHBIE OpPTraHOUIbI KJICTKH:
MUTOXOHJIPHH, TIACTHIBL. [Iporicx ok IeHne MUTOXOHIpHIA 1 TiacTua. Bunsl miiactua. HemeMOpaHHbBIE OPraHOUIBI KJIETKU: pUOOCOMBI, KIICTOYHBIN
LEHTp, LIEHTPUOJIH, PECHUYKH, KI'YTUKH. DyHKIIMY OPraHOUI0B KIIETKHU. BritoueHus.

SAnpo — perynasTopHblid HeHTp KieTku. CTpoeHue sipa: siaepHas 000J04Ka, KapuoriazMa, XpOMaThH, SAPHIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. lneiinen, P. Bupxos, {x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammsl: «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B HEKUBOU NPUPOIE», «PacripeieieHne XuMUYECKUX 3JIEMEHTOB B dKUBOU IPUPOJIEN.

Tabmume! u cxeMbl: «lleproamueckas TabIUIIa XUMUYSCKUX IJIEMEHTOBY, «CTpOCHHE MOJICKYIIBI BOAB, «bruocuHTe3 Oenkay, «CTpoeHue
MoJekybl Oenka», «Ctpoenne ¢epmenta», «Hyxiennosbie kuciotsl. JJHK», «Crtpoenmne monexynst AT®», «CTtpoeHHe 3yKapHOTHYECKOM
KJIETKNY, «CTpOoeHue )KMBOTHOU KIIETKN», «CTpOeHUE pacTUTEIbHOMN KIETKN», «CTpOEHHE TPOKAPHUOTUYECKON KIETKW», «CTpOEHUE /1pa KIETKH,
«YTneBoapl», «JIMmuabn.

O6opynoBaHue: CBETOBOM MMKPOCKON, OOOpYAOBAaHME il MpPOBEAEHUS HAOIIOJACHWM, M3MEPEHUM, 3KCIEPUMEHTOB, MUKPOIpPENapaThl
pacTUTEIBHBIX, ’KUBOTHBIX U OAKTEPHABHBIX KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHuas pabota Ne 1. «M3yueHne kaTaTUTUIECKOW aKTUBHOCTH (PepMEHTOB (Ha MpUMEpe aMUIa3bl UITU KaTallas3bl)».

JlaGopatopHast pabota Ne 2. «/3ydeHWe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX M OaKTepUil TIMOJ MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux OrMuCcaHue.

Tema 4. /KuzHeeATeJIbHOCTD KJIETKH.

OOMeH BelecTB, WIM MeTa0O0Iu3M. AcCCUMIIIALUA (TUIACTUYECKUH OOMEH) M JUCCUMMISINS (SHEPreTHUYeCKUid OOMEH) — JBE CTOPOHBI
€IMHOTO Tpolecca MeTabonusma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB U YHEPTUH B MOHUMAHUH METa00IU3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOoGHBIN 1 rerepoTpodHbIi. Poib pepMeHTOB B 0OMEHE BEIECTB U MPEBPAILEHUN SHEPTHU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3wl horocuuTesa. Peakiuu dpotocunresa. DhpdexTuBHOCTH hoToCHHTE3a. 3HaUeHNUE (POTOCHHTE3A IS
JKU3HU Ha 3emiie. BrnusiHue ycinoBuii cpenibl Ha (POTOCHHTE3 U CLIOCOOBI TOBBIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OakTeprn. 3HaUeHUE XEMOCHHTE3a JIJIS )KU3HH Ha 3emIle.

OHepretudeckuil oOMeH B KjeTke. Paciiernsenue BelecTB, BbIJICICHUE U aKKYMYJIHPOBAaHUE SHEPTUU B KJIETKE. DTanbl SHEPreTHYEeCKOro
oOMeHa. ['mukonus. bpoxenune u ero Buael. KucimoponHoe okucieHue, Win KieToyHoe JpixaHue. OkucnuTenbHoe (ocPOopuInpoBaHUE.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.



Peakun matpuunoro cuHTe3a. ['eHetndeckas nadopmanus u JJHK. Peanuzanus renernueckoid nHpopManuu B KiaeTke. [ eHeTHIECKUiA KO
u ero cBoiictBa. Tpanckpunuus — matpuublii cuate3 PHK. Tpancnsanus — 6uocunTe3 6enka. Dransl TpaHcasiuuu. KoaupoBanue aMUHOKHUCIIOT.
Posb pubocom B OnocuHTe3€ OenKa.

Hexkinerounsie ¢hopmpl sxu3Hu — BUpychl. Mctopust oTkpbiTust BupycoB (/1. Y. iBanoBckwmit). OCOOCHHOCTH CTPOSHUS M KU3HEHHOTO ITUKJIA
BUpYycoB. bakrepuodaru. bone3nu pacteHuid, )KMBOTHBIX U 4YeJOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHonedunura uenoseka (BUY) —
B0o30ymutens CIIM/]a. O6paTHas TpaHCKpHUMIHS, peBepTaza u uHTerpasa. [IpoduiakTika pacpocTpaHeHUs BUPYCHBIX 3a00JICBAaHUM.

JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuupl 1 cxembl: «Tunbel nutanusy, «Metadonuzmy, «MHUTOXOHAPHUD», «IHEPreTHUYECKUu oOMeH», «XimopormiacT», «DOTOCHHTE3,
«Crtpoenue JIHK», «Ctpoenue u QpyHKIIMOHMpOBaHUE TeHay, «CuHTe3 Oenkay, «I eHeTnueckuii Koy, «Bupycs», «baktepuodaru», «Ctpoerue u
*u3HeHHbIH nuki Bupyca CI1M/]a, 6akrepuodaray, «Pemmmkanus JHK».

Ob6opynoBanue: moaenu-anmiukanuu «Yasoenne JIHK u tpanckpunuus», «buocunres 0enkay, «CTpoeHHE KIETKU», MOJIETb CTPYKTYpPHI
JHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii uKiI, WK KU3HEHHBIH MUK KieTku. MaTepdasza u mutos. Ilponeccel, nporekaromue B nHTepdasze. Perumkanus — peakus
matpuyHoro cunrte3a JJHK. Crpoenne xpomocom. XpoMOCOMHBIH HaOOp — KapHOTUN. JMIIOWIHBIA W TaIIOMAHBI XPOMOCOMHBIE HAaOOpHI.
Xpomatuasl. L{lutonornyeckue 0CHOBbI Pa3MHOXKEHUS U MHAUBUIYAIbHOTO PAa3BUTHS OPTaHU3MOB.

Jenenue knetku — Muto3. Ctanuu muto3sa. [Ipoiieccel, mpoucxosiye Ha pa3HbIX CTaAUsIX MUTO3a. buonorudeckuii cMbIci MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@DopMbl pa3MHOXKEHHsI OpPraHM3MOB: Oecroyioe M MoJjioBoe. Buiel Oecrnonoro pa3MHOXXEHHs: JeJIeHHE Ha/JBOE, MOYKOBAHHE OAHO- U
MHOT'OKJIETOYHBIX, CIIOPOOOpa30BaHKE, BETETATUBHOE Pa3MHOXKeHUE. VICKycCTBEHHOE KIIOHMPOBAHNE OPraHU3MOB, €10 3HaYeHHE /IS CEIEKIHH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Craguu meiioza. [Iporeccsl, mpoucxoasmye Ha ctagusax Meiosa. [losenenne xpomocom B Meio3e. Kpoccunrosep. buonornueckuit
CMBICI M 3HAUYE€HUE Meio3a.

["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [10I0BbIE JKene3bl: CeMEHHUKHU U sMYHUKU. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CHepMaTo30M]l, sifleKeTka) — cuepMaTorenes u oBoreHe3. OcoOEHHOCTH CTPOCHMS SHIEKIETOK U CIepMaTO30M/I0B.
OmnonorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BuTue (OHTOTeHe3). DMOpHOHaANbHOE pa3BuTHE (IMOpHOreHe3). Jranbl SMOPHOHAIBHOTO PA3BUTHS Y MMO3BOHOUYHBIX
KUBOTHBIX: JpoOJeHHe, racTpyisinus, opraHorenes. IloctamOpruonansHoe pazButie. TuUIlbl TOCTAMOPHOHATBHOTO PAa3BUTHS: MPSMOE, HENMPIMOe
(;mumHOYHOE). BaustHue cpesbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIuU Pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «DPOpPMBI PAa3MHOKEHHUS OPraHU3MOBY», «J[BOHHOE OIJIOJOTBOpEHHE Yy IIBETKOBBIX pacTeHHil», «BereraTuBHOE
pasMHOXKEHUE pacTeHui», «Jlenenue kieTku OakTepuil», «CTpoeHHE NOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIIeTOUHBIN IHMKII»,



«Permukanua JTHK», «Muto3zy», «Meio3y», «IIpsMoe u HenpsiMoe pa3BuTue», «l'aMeroreHes3 y MIEKOMUTAIOIMIMX U YeloBeKay, «OCHOBHBIE CTauU
OHTOT'€HE3a».

O6opynoBaHue: MUKPOCKOI, MUKponpenaparsl «CrnepMaTo301ibl MIIEKOIIUTAIOIIET0», «SliliekieTka MiekonuTatomero», «Kapuokunes B
KJIETKaxX KOpelllKa Jykay, MarHuTHas Mojelb-anmukanus «/lenenue knetkny», monens JJHK, Monens meTadaznoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopHas pabota Ne 3. «Habnronenue MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX MHUKPOIpEnapaTaxy.

JlabopaTtopHnast padota Ne 4. «3yyeHue cTpoeHuUs! MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieqcTBEHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

[Tpenmert u 3anaun reHeTHKU. VicTopus pa3BUTHS TeHETUKU. POJb IIUTONOTHH U SMOPUOJIOTUH B CTAHOBJICHUU T'eHETUKU. Bkita poccuiickux
U 3apyOeKHBIX YYEHBIX B Pa3BUTHE T'CHETHUKH. MeToabl TeHeTUKU (THOPHIOIOTHYECKUH, MUTOrCHETHYECKUH, MOJEKYISIPHO-TEHETHYECKH).
OcHOBHbIE T€HETUYECKHE MOHATHUS. [ eHeTHuecKkas CUMBOJIMKA, UCIIOJIb3yeMasi B CXEMax CKPELMBaHUM.

3aKOHOMEPHOCTH HACJIeJJOBaHMsI TPU3HAKOB, ycTaHOBIeHHBIe [. Mennenem. MoHoOrubGpuaHoe CKpelMBaHue. 3aKOH eIWHOO0Opa3us
rudpuaoB nepBoro nokosieHus. [lpaBuno momuHHpoBaHMs. 3aKOH paclIeIieHUs Mpu3HakoB. ['umote3a unctoThl ramer. [lomHoe u HemoiHOE
JIOMUHHUPOBaHHUE.

JurnbpuiHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HACIIEIOBaHMS MPHU3HAKOB. LlUTOreHeTnuecKkne OCHOBBI TUTHOPUIHOTO CKpPEIINBAHUS.
AHanuzupyroliee ckperiuBanue. Vcnonbp30BaHue aHATU3UPYIOIIETO CKPEIMBaHUS TS ONIpeIeJICH s TEHOTUIIa OCOOH.

CuernneHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cremieHHOMY HaclleZJOBaHMIO TeHOB. HapyleHue ciemyieHusi TeHOB B
pe3ynbTare KpOCCHHIOBEpa.

XpOoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'enernka nona. XpoMOCOMHOE ONPENEICHNE MOIa. AYyTOCOMBI U TOJOBBIE XPOMOCOMBI. ['OMOraMeTHbIE M T'€TepOraMeTHbIE OpPraHU3MBI.
HacnenoBanue Npu3HaKoB, CLEIIEHHBIX C ITOJIOM.

N3meHunBoCTh. Buapl M3MEHUMBOCTU: HEHACIEICTBEHHAs W HacjiencTBEeHHas. Poib cpenbl B HEHACHIEICTBEHHOM WM3MEHYHMBOCTH.
XapakTeprucTuka MOAU(PUKAIIMOHHON H3MEHUNBOCTH. BapuamoHHslil psa u BapuanuonHas kpusasi. Hopma peakiuu npusnaka. KonruectBeHHbIE
Y Ka4eCTBEHHbIEC IPU3HAKM U UX HOpMa peakuuu. CBolcTBa MOIU(UKALMOHHOW N3MEHUYNBOCTH.

HacnencrBeHHas, WM TIeHOTHNHYECKas, W3MEHYMBOCTb. KoMmMOMHATHBHas W3MEHYMBOCTh. Meio3 W MOJOBOH mpolecc — OCHOBa
KOMOWHATUBHON HM3MEHYMBOCTH. MyTallMOHHAs W3MEHYMBOCTh. Kilaccudukanus MyTanuii: TeHHble, XpOMOCOMHBIE, TeHOMHBIe. HacTtoTa H
MPUYMHBI MyTaluid. MyTareHHuble pakTopbl. 3aKOH TOMOJIOTMYECKHX PSJIOB B HaciaeAcTBeHHOM n3MmeHunBocty H. . BaBunosga.

BHesnepHas HacieICTBEHHOCTh U H3MEHYUBOCTbD.

['enetuka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/BI T€HETUKH YeJIOBEKA: MC€HEATOrMYeCKUi, OIM3HEIOBbIM, IUTOr€HETUYECKHH,
OMOXMMUYECKUHN, MOJIEKYIIsIpHO-TeHeTHUecKuil. COBpEMEHHOE OIpeJieIeHne TeHOTHUIIA: TOJTHOTeHOMHOE CEeKBEHHPOBAHUE, T€HOTUITUPOBAHME, B
ToM umucine ¢ mnomomisto [Il[P-ananm3a. HacnmencTBenHbie 3a0osieBaHUs 4YeIOBEKa: TeHHbIE O0Je3HHM, OO0JIE3HW C HACIEACTBEHHOM
IIPEIPacIONIOKEHHOCTHI0, XPOMOCOMHBIE Oosie3HH. CoMaTHUecKHe U reHepaTuBHble MyTanuu. CTBoONOBbIe KiIeTKH. [IpuHiune! 310poBoro odopasa
KHU3HH, TUArHOCTUKH, TPOPUIAKTHKU U JICYSHUs TeHeTUYecKuX Oosie3Heil. Menuko-reHeTu4eckoe KOHCYIbTHUPOBaHUE. 3HAUeHNUE MEIUIIMHCKOM
TeHETUKU B MPEIOTBPAILIECHUH U JICYCHUU TEHETHYECKHUX 3a00JIeBaHU YelloBeKa.

JdemoHcTpaumuu:



[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeer-Pecorckuii, H. . BaBunos.

Tabmuupl u cxembl: «MOHOTHOPUIHOE CKpEIIMBAaHUE M €0 LIUTOTCHETHYECKash OCHOBA», «3aKOH PACHICTIIICHUS U €r0 IUTOTeHeTHYECKast
OCHOBa», «3aKOH YHCTOTHI TrameT», «JurubpumHoe ckpemmBanue», «LluTomornyeckre OCHOBBI TUTHOPUIHOTO CKpEIIMBaHUSY, «Meio3y,
«B3anMopnelicTBAE aJICNBHBIX T'€HOB», «l'@HeTH4ecKue KapThl PACTEHHMH, JKMBOTHBIX M 4YeEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH
HAcJIeI0BaHMsl, CLEIUICHHOTO C MoJIoM», «KapHOTUIIbI uesloBeKa M KUBOTHBIX», «Buabsl n3MeHUnBOCTHY», «MOAN(UKALMOHHAS U3MEHUUBOCTDY,
«Hacnenosanue pesyc-pakropay, «I'eHeTrKa rpynm KpoBu», « MyTallmoHHAs HK3MEHUYUBOCTH.

Ob6opynoBanue: Mojenu-anuMKanun «MoHoruOpuIHOe CKpenBanuey, «Hemnonnoe noMuHHpOBaHUEY, «{MTHOpUIHOE CKpEIIMBAaHUEY,
«Ilepexkpéct XxpoMocoM», MUKPOCKOII M MUKpoIpenapar «/[pozoduia» (Hopma, MmyTaiuu (GopMbl KpbUIbEB U OKpacku Tena), repOapuii «I'opox
ITIOCEBHOM».

JlabopaTopHble M IpakTHYeCKHE PAdOThI:

Jlaboparopuass pabora Ne 5. «l3ydeHue pe3ysbTaTOB MOHOTHOPHIHOTO W IUTHOPHUIHOTO CKPEIIWBAHUS Y APO30(PIMIBI HA TOTOBBIX
MUKpOIIpenaparax.

JlaGopatopHas pabota Ne 6. «3yueHre MoaupUKaMOHHON U3MEHUYMBOCTH, TOCTPOSHHE BAPUALMOHHOTO PsiJia U BapUALIMOHHOW KPUBOII».

JlaGopatopHas padota Ne 7. «AHanmn3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKPOIpenapaTax.

[Tpaktyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCTOBHBIX YEIOBEKAY.

Tema 7. Cesexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M IIpoLiecC. 3apOXIEHHE CEleKIMM U aomectukauus. Yuenue H. V. BaBuioBa o 1eHTpax HNPOUCXOXKACHHUA U
MHOT000pa3us KyJbTypHBIX pacTeHull. LleHTpbl mpoucxoxaeHus: JOMaIIHUX KUBOTHBIX. COpT, MOpoJa, HITaMM.

CoBpeMeHHbIE METO/Ibl CeleKIUU. MaccoBbIi U MHAMBHUIYaJIbHBIM OTOOpHI B CENEKLUMU PAacTEHUH M KUBOTHBIX. OIEHKa 3KCTephepa.
bauskopoacTBeHHOE CKpelBaHue — MHOpUAKHT. Uncras muHus. CKpeluBaHue YUCThIX JIMHUH. ['eTepo3uc, unu rubpuanas cuia. Hepoactsennoe
CKpelBaHue — ayTopuaunr. OtaanéHHas rudpuausanus u e€ ycrnexu. McKycCTBeHHBIH MyTareHe3 M MOJTydeHUe MOIMILIONAOB. JlocTukeHus
CEJIEKIIMH PACTEHHM, KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacib nNpou3BoAcTBa. ['eHHas uHkeHepus. DTtanbl co3nanus pekomOuHanTHOW /IHK u TpaHCreHHBIX OpraHu3MoB.
Knerounas wunxeHepus. Kietounele KynpTypbl. MHKpPOKIOHAIBHOE pa3MHOXKEHHME pacTeHuil. KIOHHMpOBaHME BBICOKONPOIYKTHBHBIX
CEJIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U dTHYeckue npodiaemsl. MO — reHeTndecku MOIUGHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuie! 1 cxembl: kapTa «L{eHTpbI IPOUCXOXKICHHSI 1 MHOT000pa3us KyJIbTYypHBIX pacTeHui», «lopobl nomMamHux »XUBOTHBIX», «CopTa
KyJIBTYPHBIX pacTeHuil», «Otnanénnas rudbpuanzanus», «Padbotsl akagemuka M. @. VBanoBay, «l[lomummonausy, «O0beKTbl OMOTEXHOIOTHI,
«Kierounble KynpTyphl U KIOHUpOBaHHUE», «KOHCTpyHMpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OpPM U KYJIbTYpHBIX COPTOB pacTeHHi, repbapuil «CenbcKoX03siCTBEHHBIE
pacTeHus».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

Okckypeuss «OCHOBHBIE METOJbI U JIOCTH)KEHHUS CEJIEKLIMM PACTEHHHM M JKMBOTHBIX (HAa CEJEKIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epmy,
COPTOHUCIIBITATENbHBIN YyUacTOK, B TEIUIMYHOE XO035ICTBO, 1a00PAaTOPHUIO arpOYHUBEPCUTETA I HAYYHOTO LIEHTPA)».



2.Il1anupyemble pe3yJbTaThl 0CBOeHUs Y4eOHOro npeamera «buosorus», 10 kiaace

Pabouas mporpamma no yuebnomy npeamery «buonorusy», chopmupoBaHa ¢ yaerom padoueil mporpaMmmbl BOCIIUTaHUS, TIPU3BaHa 00ECIICYNTh
JOCTHIKEHHE JINYHOCTHBIX PE3YyJIbTaTOB.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType NTMUHOCTHBIX PE3yJbTaTOB OCBOECHMS NpeaMera «broaorusy BbAEIEHBI CIEAYIOIINE COCTABISAIONIUE: OCO3HAHUE 00YyYaroIMMHCS
POCCUNCKON rPpayKAAHCKOW MIEHTUYHOCTH — FTOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOMPEIEIICHUI0, HATMYME MOTUBALIMH K O0YYSHHIO
OHOJIOTuH, LIEJCHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JTUYHOCTH HA OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPAJAMIIUNA Pa3BUTHUS
OMOJOrMYECKOro 3HAHMUS, TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroIIMXCS PYKOBOJICTBOBATHCS B CBOEH JAESITENBHOCTH 1IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAaMH, IPUCYITIMH CUCTEME OMOJIOTUYECKOT0 00pa30BaHus, HAINIHE YKOJIOTUIECKOTO MPABOCO3HAHMUS, CTIOCOOHOCTH CTABUTh LIEIH U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS IIpeaMeTa « bHOIorusy TOCTUTAIOTCS B €UHCTBE YU€OHOM U BOCTIMTATEIbHON 1eATEILHOCTH B COOTBETCTBUU
C TPAIUIIMOHHBIMH POCCUIUCKUMH COITMOKYJIBTYPHBIMH, UCTOPUUECKHUMH U JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMH B 00111€CTBE MTPaBUIIaMU
¥ HOPMaMH TIOBEJICHHUS U CIOCOOCTBYIOT IPOIIECCaM CAMOIIO3HAHUS, CAMOBOCIIMTAHUS M CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEW MO3HMIUHU JIUYHOCTH,
NaTpUOTH3MA, YBAXKEHHUS K 3aKOHY W IPABOIOPAIKY, YEIOBEKY TpyAa U CTaplIeMy MOKOJIEHHUIO, B3aUMHOTO YBaXKE€HUS, OEPEKHOTO OTHOILICHUS K
KYJbTYPHOMY HACJIEIUIO U TPAAULUAM MHOTOHAIIMOHAIBHOIO Hapoaa Poccuiickoit denepanuu, npupoie U OKPYKarolen cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMSI ydeOHOro mnpeamera «buonorus» IOMKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYy4arolIuXcCst
PYKOBOJACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIHNM, TO3UTUBHBIX BHYTPEHHUX YOCK]ICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pacCHIMPEHUE KHU3HEHHOTO OMBbITa U OMBITa JEATEIHHOCTH B IpOIecce
peanu3anyy OCHOBHBIX HAIIPABJICHUN BOCIIMTATEIBHON AEATEIIbHOCTH, B TOM YUCJIE B YACTU:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OpMUPOBAHHOCTh TPAXKJIAHCKOM MO3ULIMK 00y4YaroLIerocsi Kak akTUBHOTO U OTBETCTBEHHOT'O UJIeHa POCCUNCKOIo OOIIEeCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIHOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH AEATEIHbHOCTH MPH CO3JAaHUHM YYeOHBIX IMPOEKTOB, PEIIEHWH y4YeOHBIX M TO3HABATENBHBIX 3aj1ad,
BBIMIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAETATh COOCTBEHHYIO MO3UIUIO MO OTHOLICHUIO K SIBJICHUSIM COBPEMEHHOM KM3HU U OOBACHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIOJCH ¢ pa3HbIMU YOKACHUSIMH, KYIbTYPHBIMU
LEHHOCTSMHU U COLIMAIbHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPY/HUYECTBY B MPOIIECCE COBMECTHOI'O BHIMOJIHEHHS YU€OHBIX, TO3HABATEIbHBIX M HCCIEA0BATENbCKUX 3a/1a4, YBAKHUTEIBLHOT O
OTHOIIEHUSI K MHEHHUIO OMIIOHEHTOB MPHU 00CYXACHUH CITIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COEePKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU I€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



C(OPMHUPOBAHHOCTb POCCUICKON I'pa)ITaHCKOW MJCHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTH IEpen
PonuHon, roproctu 3a ¢BOM Kpai, CBOX0 PoauHy, CBOM SA3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOSAIIEE MHOTOHALMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACJIEIUIO U MaMITHUKaM IPUPOJIbl, TOCTHKEHUsAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX,
TPYAC;

CHOCOOHOCTh OLICHUBATh BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBJIEHHUE U pa3BUTHE OMOJIOIUH, TIOHUMaHMsI 3Ha4eHUs! OMOJIOTMH B TO3HAHNUU 3aKOHOB
IIPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;

ujelHas yoex1€HHOCTh, TOTOBHOCTD K CIY)KCHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHE AYXOBHBIX LIECHHOCTEH POCCUICKOTO HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMbI U [IEHHOCTH;

0CO3HaHME JIMYHOI'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYyIIEro;

OTBETCTBEHHOE OTHOLICHME K CBOMM POIMTENSAM, CO3JAaHMI0 CEMbH HAa OCHOBE OCO3HAHHOIO IPHUHSATHA LEHHOCTEH CEMEHHOW >KM3HU B
COOTBETCTBUU C TpaJAuLIUAMU HapoaoB Poccuy;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLICHHIA;

IIOHMMAHHE YMOLIMOHAJIBHOTO BO3ACUCTBHS JKUBOM NPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTb K CAMOBBIPAKEHHIO B PAa3HBIX BUJIaX UCKYCCTBA, CTPEMIIEHHE NIPOSBIISATH KaYeCTBA TBOPUYECKOM IMYHOCTH;

5) puznueckoro BocnuTaHus, GOpMUPOBAHUSA KYJIbTYPbI 310POBbSI H SMOLMOHAJIBLHOI0 0JIArONOTYYHsI:

NOHUMaHWE W pealu3alys 370poBoro M Oe3zomacHoro oOpas3a »XU3HHU (30POBOE IMUTaHMWE, COOJIOJECHHWE TUTMEHWYECKHUX IPaBUI M HOPM,
cOaraHCUPOBAaHHBIN PEKUM 3aHATUN U OTAbIXA, peryispHas (pU3NUecKasi aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEH U K
coOCTBEHHOMY (U3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

MOHMMAaHNE LIEHHOCTU MPaBWJI MHAUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30M1aCHOTO TMOBEJIEHUS B CUTYalUsAX, YTPOKAIOLIUX 370POBbIO U JKU3HU
JIIOAEH;

0CO3HaHME MOCJIEICTBUI U HETIPUATUS BPEIHBIX MPUBbIUEK (YHOTPEOIEHUS aJIKOToJisl, HAPKOTUKOB, KYpPEHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTh K AKTUBHOHM JESTEIbHOCTH TEXHOJOTMYECKONW M COLMAJbHOW HANpaBIEHHOCTH, CIIOCOOHOCTh MHULMUPOBATH, IJIAHUPOBATh U
CaMOCTOSITENILHO BBIIIOJIHATD TaKyIO A€ATEIbHOCTB;

UHTEpPEC K PA3IUUHBIM cdepamM MpodhecCHOHAIBHOM AEATeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymedt npodeccun u
pean30BbIBaTh COOCTBEHHbBIE )KM3HEHHbBIE TUIAHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPAa30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3KOI0OrN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK HCTOUHUKY KU3HH Ha 3eMile, OCHOBE €€ CyIeCTBOBAHUS;



MOBBILICHHE YPOBHS SKOJIOTMUECKON KYJIbTYpbl: MPUOOPETEHHUE OMbITA MJIAHUPOBAHUS MOCTYIKOB M OLEHKHU UX BO3MOXHBIX MOCIEICTBUN AJIs
OKpYKarolleu Cpeibl;

OCO3HaHHUE TTI00aTBLHOrO XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IyTel MX PeleHUS;

CIIOCOOHOCTH MCIOJIb30BaTh MPUOOpETaeMble IPU U3YUYEHUU OMOJIOTUU 3HAHUS M YMEHUS NP PEIIeHUU NMpo0ieM, CBI3aHHBIX C pallMOHAIbHBIM
PUPOIONIOIL30BaHUEM (COOIOICHIE MTPaBUII MOBEACHUSA B MPUPOJIE, HANPABICHHBIX HAa COXPAaHEHUE PAaBHOBECHS B SKOCHCTEMaxX, OXpaHy BHUJOB,
IKOCHCTEeM, Orochepsl);

AKTUBHOE HEMPUSTHE IEHCTBUH, TIPUHOCSIINX BPEI OKPYKAIOIIEH MIPUPOIHON Cpelie, yMEHHE IPOTHO3UPOBATH HEOIArOMPHUSATHBIC SKOJIOTUIECKIE
MOCJIE/ICTBHS IPEIIPUHUMAEMBIX I€UCTBUI U MPEJOTBPAILATD UX;

HaJIU4ME PA3BUTOIO 3KOJOTMUYECKOTO MBIIIJIEHUS, SKOJOTUUECKONW KYJIbTYpPBI, ONbITa ACITEIBHOCTH SKOJIOTUYECKON HAINPABICHHOCTH, YMEHUS
PYKOBOJACTBOBAThCS UMH B MO3HABATEIbHON, KOMMYHUKATUBHOW M COIMAIBHOM MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHUUYECKOU IEATEIHHOCTH
HKOJIOTUYECKON HAINPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M OOILIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha
JMajore KyiabTyp, CHOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE S3BIKOBOW U YUTATEIHCKOM KYJIbTYPhI KaK CPEJACTBA B3AaUMOACHCTBUS MEXKIY JIOJIbMH U ITO3HAHUS MUDA;

MOHMMaHUeE crielu (UK ONOJIOTMU KaK HayKU, 0CO3HAHUSA €€ PO B JOPMHUPOBAHUH PALIMOHATBHOTO HAYYHOTO MBIIIUICHUS, CO3JAHUH I[EJIOCTHOTO
npescTaBieHuss 00 OKpPYKaloleM MUPE KaK O €IUHCTBE MPHUPOAbI, YeOBEKa M OOIIeCTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH
poOJIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOXKJIEHHOCTh B 3HAYUMOCTH OHWOJIOTUM [IJII COBPEMEHHOM IMBUIIM3AIMK: 00ECIeUeHHs HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHE
MEPCIeKTUBHBIX OMOTEXHOJOTHH, CHOCOOHBIX pellaTh PEeCcypcHble MPOOJeMbl pPa3BUTHUS YENOBEUECTBA, MOMCKA IMyTed BbIXOAA U3 TJI00ANbHBIX
HKOJIOTMUECKUX TMpoOieM U oOecredeHus Mepexola K YCTOMYMBOMY pa3BUTHIO, PAIlMOHAIBHOMY HCIHOJIB30BAHUIO MPHUPOAHBIX PECYPCOB U
(hOpMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HM;

3aMHTEPECOBAHHOCTh B TIOJIYYCHUH OMOJIOTMYECKUX 3HAHUW B IIEJISIX TMOBBIIICHUSI 00IIEH KyIbTYypbhl, €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, KaK
COCTaBHOM 4acTH (PYHKIIMOHATBHONU TPAMOTHOCTH 00YJaromuxcs, oOpMUPYEMOii TIPH U3yUSCHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB TMO3HAHHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTHM HCIONb30BATh MOJTydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBIICHUH OKPYKAIOIIEro MUpa M MPOUCXOAAIIUX B HEM M3MEHEHHM, YMEHHE JIelaTh 00OCHOBAaHHBIC 3aKIIIOUEHHUSI HA OCHOBE
Hay4HBIX ()AaKTOB U UMEIOIIMXCS JTAHHBIX C IEJBI0 MOTYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIILHO UCITOJIB30BATh OMOJIOTUUECKHE 3HAHUS JISl pelIeHUs MPOOJIeM B pealbHBIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE LIEHHOCTH HAyYHOU AESTENbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO M HCCIIEIOBATEIBCKYIO JE€AT€IbHOCTh MHIUBUIYaJIbHO U B
Tpy1Ie;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO W CaMOOOpPa30BaHWIO, K AKTUBHOMY TIOJYYCHHUIO HOBBIX 3HaHUH MO OMOJIOTHHU B
COOTBETCTBUH C )KH3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATBI



MeranpeameTHble pe3yibTaThl OCBOEHHUS YydyeOHOro mnpenmera «buonorus» BKIIOYAIOT: 3HAYMMBIE JUIsI (OPMHUPOBAHMS MHUPOBO33PEHHUS
00yJaromuxcst MEeKIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) O0IICHAYYHbIE TTOHATHS, OTPAXKAIOIIUE [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa M CHenu(uKy
METO/IOB TIO3HAHUS, NCIOIb3YyEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHsl, SBJICHUE, MPOLECC, CHCTEMa, HAyYHbIN (PaKT, MPUHIIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HUCCIEeJ0BaHHE, HAOJIOJEHHE, H3MEpEHHUE, SKCIEPUMEHT M JPYrHX), YHHBEpCaJbHble YueOHbIE JEHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHBHBIE, PEryJATUBHBIE), oOecrneunBaromiue QGopMupoBaHue (YHKIMOHAIBHOW TIPAMOTHOCTH M COLMAIBbHOMN
KOMIIETEHIIMM OOYyYaroMMXCsl, CIHOCOOHOCTh OOYYaroIMXCS HCIOJIb30BATH OCBOCHHBIE MEXIUCIUIUTMHAPHBIE, MHUPOBO33PEHUCCKUE 3HAHUSA U
YHUBEpCaJIbHbIE YUeOHbIE ICHCTBHS B IO3HABATEILHON U COIMAIBHON MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHUS IIPOrPaMMBbI CPETHET0 001Ero 00pa3oBaHUs JOIKHBI OTPAXKaTh:

OsJ1aieHHe YHHBEPCAJIbLHBIMHU Y4€OHBIMHU NO3HABATEIbHBIMH JeHCTBUAMMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYAJIM3UPOBATH MPOOIIEMY, pacCCMATPUBATh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOEHUM 3HAHUN NPHEMBI JIOTMUECKOTO MBINUICHUS (aHalW3a, CHHTE3a, CPaBHEHUS, KJIacCH(pUKALUM, 0000LIeHHS),
PAaCKpBIBATh CMbIC]I OMOJIOTMYECKUX MOHATUH (BBLACIATH X XapaKTepHbIe IPU3HAKU, YCTAHABIMBATD CBA3U C IPYTUMU MOHATHIMH);

OINpEAEIATh LENU AESITEbHOCTH, 3aJ1aBasi IapaMeTpbl U KPUTEPUH UX JTOCTHIKEHUSI, COOTHOCUTh PE3YJIbTaThl AEATEIbHOCTU C MOCTaBICHHBIMU
LEJISIMY;

UCII0JIb30BaTh OMOJIOTHYECKUE MTOHATUS AJ1s1 00bsCHEHHs! (DAKTOB U SABJICHUIN )KUBOM TPUPOJIBL;

CTPOUTH JIOTMUECKHE PpACCyXJIEHUS (MHIYKTUBHbIEC, JEIyKTHBHbIC, I10 QAHAJOTUH), BBUBIATH 3aKOHOMEPHOCTHM M IPOTUBOpPEYUs B
paccMaTpuBaeMbIX SIBJIEHUSX, (POPMYJINPOBATH BHIBO/IBI U 3aKIIOUECHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHBIE CPECTBA JJIs MPEACTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOILIEHUI B U3y4aeMbIX OMOJIOTHYECKUX O0BEKTaX, a
TaKXe MPOTUBOPEUUl pa3HOTO PO/A, BHISBICHHBIX B PA3IMUHBIX HH(POPMAILIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH peIIeHus MPoOIeMbl ¢ YIETOM aHAIN3a UMEIOIUXCA MaTepHalIbHBIX U HEMaTepUaIbHbBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B J€SITEILHOCTD, OLIECHUBATh COOTBETCTBUE PE3Y/IbTATOB LENSIM, OLICHUBATh PUCKU MOCIIEACTBUN JEATELHOCTH;

KOOPJMHHUPOBATh U BBIIOJIHATH pa0OTY B YCIOBUSAX PEaIbHOT0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOIECHCTBUSI;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeiCTBUS:

BJIaJICTh HaBBIKAMH y4eOHO-HCCIIE0BATENECKOM M MPOEKTHOM 1eATEIbHOCTH, HABBIKAMU Pa3peIIeHus: MpodeM, CIOCOOHOCTBIO U TOTOBHOCTBIO
K CAMOCTOSITEIbHOMY ITOMCKY METO/IOB PELIEHHUS PAKTUUECKUX 33/1a4, TPUMEHEHHUIO PAa3JIMYHBIX METO/I0B ITO3HAHMS;

HCIIOJIb30BaTh Pa3IMYHbIE BUJIbI IEATEILHOCTH T10 MOJIYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALuH, TPeoOpa30BaHUIO U TPUMEHEHHIO B yUEOHBIX
CUTYallUsX, B TOM YHCJIe IIPHU CO3/1aHUM YUEOHBIX U COILIMATIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHEN, KITFOUEBBIMU MOHATHIMU U METOJIaMH;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTeNIbHOM 1€ATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITH IIPUUMHHO-CJIEICTBEHHBIE CBS3M M aKTyaJM3MpOBaTh 3a/ady, BBLABUIATh TUIOTE3y €€ pEelIeHHs, HaXOAUTh apryMEHThl MAJis
JI0Ka3aTeNNbCTBA CBOMX YTBEPKACHUM, 3a1aBaTh ApaMETPbl U KPUTEPUH PELLICHUS;

AQHAIN3UPOBATH MOJIYUYEHHBIE B XOJ€E PEIICHUS 3a/ladll Pe3yJIbTaThl, KPUTUYECKH OLEHUBATh MX JOCTOBEPHOCTb, IPOrHO3MPOBATh U3MEHEHHE B
HOBBIX YCJIOBUSIX;



JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATH II€JICHANIPABICHHBIH IMOMCK MEPEHOCa CPEACTB U CIIOCOO0B ACUCTBUS B MPO(ECCHOHAIBHYIO CPENY;

YMETb [IEPEHOCUTH 3HAHUS B IO3HABATENIbHYIO U MIPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIE MJIEH, IpejiaraTh OPUTHHAIBHBIE MOJXOAbl W PEIICHUs, CTaBUTh MPOOJIEMBbl U 3aJayd, TOMYCKAOIIUe allbTePHATUBHbBIC
peleHusl.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX HMCTOYHUKAX HHPOpMAIMH (TEKCTe Y4eOHOro mocoOus, HAYyYHO-TIOMYJISPHON JUTEparype, OUOIOrMYecKUx
CJIOBapsiX M CIPAaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax IaHHBIX, B IHTepHeTe), aHamu3upoBaTh MHPOPMALIUIO PA3IUYHBIX BUJIOB U (POPM Ipe/ICTaBICHHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTbh U HEITPOTUBOPEUYNBOCTD;

(bopMyITHPOBATH 3aMPOCHI K MPUMEHSTH Pa3IMYHBIE METOABI ITPH TIOUCKE U 0TOOpE OHOIOTHYECKON HH(POPMAIINY, HEOOXOAUMON [T BBITTOTHEHHS
yueOHBIX 3a7a4;

pPUOOPETATh OMBIT UCTIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHHUS
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMpATh ONTHMAIBHYIO (HOpMY TpeIcTaBlIeHUS Ouojoruveckor mHpopMmammu (CxXeMbl, rpaduKu, quarpamMmbl, TAOIHUIIHI,
PUCYHKH U JAPYTOE);

UCIIONIb30BaTh HAY4YHBIA fA3BIK B Ka4eCTBE CPEACTBA MpHU paboTe ¢ Omojormueckord umHpoOpManuen: MPUMEHSTh XUMUYECKHe, (pusndeckue u
MaTeMaTUYeCKHUe 3HaKU U CUMBOJIbI, (pOpMYJibl, a00peBUATYpy, HOMEHKIIATYpy, UCII0JIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPECTBA
HarJIsiTHOCTH;

BJIaJICTh HaBbIKAMU PACMO3HABAHUS U 3aIUThl HH(OpMaIK, HTHPOPMALIMOHHOM 6€301MacHOCTH JIMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

1) obuenmue:

OCYIIECTBIISITh KOMMYHHUKALMU BO BCEX C(epax *KU3HU, aKTMBHO YYacTBOBATh B JUAJIOre WM JUCKYCCHUU MO CYIIECTBY OOCYXIaeMOil TE€MbI
(yMeHue 3a7aBaTh BONPOCHI, BBICKAa3bIBaTh CYXKJIEHUSI OTHOCUTEIHHO BBINOJHEHMS IMpeJlaraéMoil 3a/laud, yIUThIBaTh HHTEPECHl M COTIAaCOBAaHHOCTh
HO3ULUHN IPYTUX YYaCTHUKOB JUANIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEJCTBA OOIIEHUS, MOHUMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHUS KOHQIMKTHBIX
CUTyallui, YMETh CMSr4aTh KOH(QJIUKTHI U BECTU NEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CIIOCOOAMM OOIIEHUS M B3aUMOJEHCTBHSI, TOHUMATh HAMEPEHHUS IPYTUX JII0JIeH, POSBIATh YBAXKUTEIbHOE OTHOLICHHE K
co0eceTHUKY U B KOPpeKTHO! (opme popMyTHupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh U UCHOJH30BaTh MPEUMYILECTBA KOMaHAHON M MHIMBUIYaIbHOU pabOThl MpPU pEeLIeHUH OMOJIOTHYECKO MpoOaeMbl, 000CHOBBIBATh
HE00X0IMMOCTh PUMEHEHUS TPYNIIOBBIX (POPM B3aUMOICHCTBHS ITPU PELICHUH y4eOHOU 3a1aui;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JEHCTBUI C yUETOM OOIMX HHTEPECOB U BOZMOXKHOCTEH KaXKJI0TO WICHA KOJIJICKTHBA,



IPUHUMATH e COBMECTHOM JESTeIbHOCTH, OPraHW30BbIBATh U KOOPIHHUPOBATH JCHCTBHUS 10 €€ TOCTHKCHHUIO: COCTABISITH [UIAH ICHCTBHIA,
pacrpenesaTs poji ¢ yuéTOM MHEHUH Y4aCTHHKOB, 00CYX/IaTh pPe3yJbTaThl COBMECTHOM padoThI,

OLICHUBATh KAYECTBO CBOETO BKJIA/Ia M KAXKIOTO YIaCTHHUKA KOMAH/IBI B OOIIHIA PE3y/IbTaT 10 Pa3padOTaHHBIM KPUTEPHUSIM;

Ipe/IaraTh HOBbIC MPOEKTHI, OLIEHUBATh UCH C MO3UIUH HOBU3HbI, OPUTHHATIBHOCTH, IIPAKTHIECKOM 3HAYNMOCTH;

OCYILIECTBIIATH MO3UTHBHOE CTPATETHYECKOE MOBEICHHE B PA3IMYHBIX CHUTYAIIUSIX, TIPOSIBISATH TBOPYECTBO M BOOOPaKEHHE, OBITh HHUI[HATHBHBIM.

OBJia/ileHNe YHUBEPCAIbLHBIMH PeryJIiTHBHBIMH 1eiiCTBUSIMU:

1) camoopranu3zanusi:

MCIIOJIb30BATh OMOJOTHYECKHE 3HAHUS JIsI BBISIBJICHHS TPOOJIEM U MX PEIICHHs B )KU3HEHHBIX M YIEOHBIX CHTYaIUsIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKHUX 3HAHHI IIEJICBbIE M CMBICIIOBBIC YCTAHOBKU B CBOMX JCWCTBHSIX M MOCTYIKAaX IO OTHOIICHHIO K >KHBON
IPHUPOJIE, CBOEMY 370POBBIO H 30POBBIO OKPYKAIOIIHX;

CaMOCTOATCIIbHO OCYHICCTBJIATH ITO3HABATCIBbHYIO ACATCIIBHOCTDb, BBISABJIATH HpO6HeMI)I, CTaBUTh U q)OpMy.HI/IpOBaTB CO6CTB€HHI>I€ 3aJa4du B
00pa30BaTeNbHOI ISSITEIBHOCTH U KU3HEHHBIX CUTYAIHSX;

CaMOCTOSITENILHO COCTABIISTH [UIAH PEHICHUS IPOOIEMbI C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAOYTCHHI;

JaBaThb OICHKY HOBBIM CUTYyAllUAM;

pacupATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUI;

JeNaTh OCO3HAHHBINM BHIOOD, apIYMEHTHPOBATH €r0, OPaTh OTBETCTBEHHOCTD 3a PEILICHUE;

OIICHMBAThH MPUOOPETEHHBIN OIBIT;

Croco0CTBOBATH (DOPMUPOBAHUIO U MPOSIBICHUIO IMPOKOU SPYAUIINH B Pa3HBIX 00JIACTSAX 3HAHUMN, ITOCTOSTHHO MOBHIIIATH CBOM 00pa30BaTeIbHBIN
Y KYJIIbTYpPHBII YPOBEHB.

2) CaMOKOHTPOJIb!

JIaBaTh OL[CHKY HOBBIM CHUTYaI[HsIM, BHOCHTh KOPPEKTHBBI B ICITEILHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB LIEISIM;

BJIaJACTh HaBbIKaMH MO3HaBaTeIbHON peq)J'ICKCI/H/I KaK OCO3HaHUsS COBCPHIACMBIX ﬂeﬁCTBHﬁ U MBICJIMTCIIBHBIX IMPOLECCCOB, UX PE3YJIbTATOB U
OCHOBaHUH, UCIOJIb30BaTh MPUEMBI PEPIIEKCUH ISl OLIEHKU CUTYaI[MH, BHIOOpa BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHHS 110 HX CHUKEHHUIO;

IPUHAMATh MOTHBBI U apI'YMEHTBI IPYTUX MPH aHAITU3E PE3yIbTATOB JCATSIbHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

MMPpUHHUMATh ce6$[, IIOHHUMas CBOM HEJOCTAaTKU U TOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YNIbTATOB JEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIUOKH;

pa3BUBaTh CIIOCOOHOCTH OHUMATh MUP C TIO3UIIUH JAPYTOro YeOBEKa.

MNPEJIMETHBIE PE3YJIBTATHBI

[TpeamerHbie pe3ynbTaTsl ocBoeHus nporpammbl COO no Guosoruu Ha 6a30BOM ypOBHE BKIIIOYAIOT crenuduyeckue A yueOHOro mpeamMera
«buonorus» Hay4yHbIC 3HAHUS, YMEHUS U CIIOCOOBI NEHCTBUN 1O OCBOEHHIO, MHTEPIPETALUU U MPEOOPa3OBAHUIO 3HAHUM, BUABI JACSITEIBHOCTH IO



MOJy4E€HHUIO HOBOT'O 3HAHMS U IMPUMEHEHHUIO 3HAHUM B PA3JIMYHBIX Y4EOHBIX CUTYalUsX, @ TAKKE B PEAJIbHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
Ouonorueil. B mporpamme npeaMeTHbIe pe3yIbTaThl IPEACTABICHBI [0 roJjaM 00yueHHs.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUs yueOHoro npeamera «buonorus» ¢ 10 knacce TOMKHBI OTPAXKATH!

c(OPMHUPOBAHHOCTb 3HAHUM O MECTe W POJIM OMOJIOTMU B CUCTEME HAyYHOI'O 3HAHMsI €CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpAa U HAYYHOTO MHUPOBO33PEHMS, O BKJIAJE POCCHUMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUH,
(YHKIMOHATIBHON IPaMOTHOCTH Y€JIOBEKa /IS pEIIeHUS )KU3HEHHBIX 33/1ay;

YMEHHUE PaCKpBIBAaTh COJEPKAHNE OMOIOTMYECKIX TEPMUHOB U MMOHATU: )KU3Hb, KJIETKA, OPraHu3M, MeTab0In3M (0OMEH BEIIECTB U MPEBpaIICHHE
SHEpPruM), rOMeocTa3 (caMoperyiysilusi), YpOBHEBas OpraHM3alUs >KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHME (PENpOAyKLHs), HACcIeICTBEHHOCTb,
MU3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHE U3JIaratb OMOJOrM4YEeCKHe TeOpuH (KJIETOUHasl, XpOMOCOMHAsl, MyTallMOHHasl, LIEHTPaJIbHAas I0rMa MOJIEKYJISIpHOM Ouosorun), 3axkous! (1.
Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (0 IeHTpax MHOTOOOpa3us ¥ MMPOUCXOKICHUS KyIbTYpHBIX pacTtennid H. 1. BaBuiosa), onpenensars
IPaHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHUE BIaJleTh METOAaMU HAayYHOI'O NMO3HAHMsI B OMOJIOTUU: HAOJIIOJJCHUE U OIMCAHUE KUBBIX CHCTEM, IPOLIECCOB U ABJICHUM, OpraHu3anus u
NpOBEICHUE OMOIOTMYECKOTO SKCIIEPUMEHTA, BBIABI)KEHHE THIIOTE3bI, BHISBICHHE 3aBUCHMOCTH MEXIY HCCIEIyEeMbIMH BEIIMYMHAMHU, OOBSICHEHUE
MOJIyYEHHBIX PE3y/IbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX IOHATUH, TEOPUN U 3aKOHOB, YMEHHUE JI€JaTh BbIBOAbI HA OCHOBAHUH IOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATh CYILIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK IPOKApUOT U 3YKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHU3MOB,
0COOEHHOCTH IIPOIIECCOB: OOMEHA BEILECTB U MPEBPALIEHUS SHEPTHH B KJIETKe, POTOCHHTE3a, IJIACTUYECKOTO M SHEPTeTHYECKOro 00MeHa, XeMOCUHTE3a,
MHUTO3a, MEH03a, OIJIOJJOTBOPEHHUSI, PA3MHOKEHUS, HH/IMBUIyaJIbHOTO Pa3BUTHS OpraH1u3Ma (OHTOTEHE3);

YMEHHE NPUMEHATH MOJY4YEHHbIE 3HAHUS U1 OOBSICHEHMS] OMOJOTMYECKHUX IMPOLIECCOB U SIBICHUM, JUISI IPUHITHUS MPAKTUYECKUX PEIIEHUM B
MOBCEHEBHOM JXKU3HU C LeNblo obecrieueHust 0e30MacHOCTH CBOETO 3/10pPOBbSl M 3/I0POBbsI OKPY)KAIOUIMX JII0JIel, cOOMI0IeHNs] HOPM T'PaMOTHOIO
MOBEJICHUS B OKpY’KaIOLIeH NMPUPOIHON cpesie, MOHUMaHHe HEOOXOJUMOCTH MCIIOJIb30BaHMsl JOCTHKEHUH COBPEMEHHON OMOIOrUU U OMOTEXHOJIOTUI
JUISL paliMOHAJIBLHOTO MTPUPOI0NIOIB30BaHUS;

YMEHHE pelaTh IEMEHTapHbIE TeHETUYECKUE 3a/1a4yll HA MOHO- M JUTHOPHUIHOE CKPELMBaHUE, CLEIUIEHHOE HACJIeJOBaHUE, COCTABIISATH CXEMBbI
MOHOTHOPHUAHOTO CKpPEIMBAHUS JUISl TPEeICKa3aHMsl HACJIe0BaHUS IPU3HAKOB Y OPraHU3MOB;

yYMEHUE BBIOJIHATH Ja00paTOpHbIE U MPaKTHYECKHEe paboThl, COOII0AATh MpaBUiIa pu paboTe ¢ y4eOHBIM U JAOOPAaTOPHBIM 000PYAOBAaHHEM;

YMEHHUE KPUTHYECKH OLEHMBATh U MHTEPIPETHPOBATH HH(POPMAIINIO OMOJIOrMUYECKOTO COAEP KaHUs, BKIIIOYAIOIIYIO NICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHbIX HCTOYHUKOB (CpeACTBAa MAaccOBOM MH(OPMALMU, HAyYHO-TIOMYJISPHbIE MaTepuaibl), STUYECKHUE aCIIEKThl COBPEMEHHBIX HCCIIEOBAHUN B
Ouonorum, MeTuIHe, OMOTEXHOJIOTUH;

YMEHHUE CO03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIEHUs, 00001as OMOIOrHuecKy0 MHPOPMAILHI0 U3 HECKOJIbKHUX HMCTOYHUKOB,
IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapar OMOJIOTHH.



3. TemaTu4eckoe NJIAHUPOBAHME C YKA3aHHEM KOJIHYeCTBA aKa/leMUYeCKUX YaCOB, OTBOJAMMBIX HA OCBOEHHE KAKI0i TeMbl y4eOHOT0
npeaMera «buoJorusHy, 1 BO3MOKHOCTH MCIOJIb30BAHUS 110 3TOM TeMe 3JIeKTPOHHBIX (LM POBBIX) 00pa30BaTEILHBIX PECYPCOB

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoabnsie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
buoJsiorust kak Hayka- 2 4.
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1 bubnuorexa [JOK
2 1 0.5
«/cnonp30BaHue pa3IMYHBIX METOJIOB MPU https://m.eds00.ru/863e6122
M3Y4YEeHUU OMOJIOTHYECKHX 00BEKTOBY
7KuBble cucTeMbl M UX opraHusamnus- 1 4.
buonornueckue CUCTEMBI, MPOIIECCHI U UX bubnmnoreka [JOK
3 1
U3y4eHue https://m.eds00.ru/863e6564
XUMHYECKHI COCTAB U CTPOEHHE KJIETKH-8 4.
4 XuMu4yeckui coctaB KiaeTku. Boga u 1 bubmuorexa [JOK
MUHEpaJIbHBIE COJIU https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 .
benku. CoctaB u cTpoeHue 0eaKoB 1 https://m.eds00.ru/863e6h72
DepMeHThI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas padora Ne 1
6 «3 eHHelzcaTaJlHTI/II:{emg)ﬁ aIE[I/IBHOCTI/I 1 0.5 bubmiorexa LOK
i ’ https://m.edso0o.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMUIIa3bl WIH
KaTaJiasbl)»
bu6mmorekxa [IOK
7 .
YraeBoast. Jlammaet ! https://m.eds00.ru/863e6870
bu6mmoreka [JOK
8 Hyinennoseie kuenotsl. AT® 1 https://m.edso00.ru/863e6d5c



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
https://m.edsoo.ru/863e6d5c

9 Hcropus 1 MeToIbI U3Y4ECHUS KIIETKH. 1 bubnuoreka [IOK
Kunerounas teopus https://m.eds00.ru/863e6e88
10 KiteTka xak mesocTHas )XuBas CUCTeEMa 1
CtpoeHue dyKapuOTUUYECKOMN KIICTKH.
JlaboparopHas pabota Ne 2 «M3yueHue bubnnoreka HOK
11 CTPOCHHUSI KIETOK PACTEHUM, KUBOTHBIX, 1 0.5 https://m.eds00.ru/863e6ff0
rpuOOB 1 OAKTEPHid MO MUKPOCKOTIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKPOTMpENapaTax u uX OMUCAHUE»
KuznenesaTeJLHOCTh KJIETKH-64
bubmuoreka [JOK
12 OOMeH BeleCTB UK META00IN3M 1 https://m.edsoo.ru/863e766¢
bubmuorexa [JOK
13 PoTocHHTes. XemocuHTes 1 https://m.eds00.ru/863e7c98
. bu6mmoreka [IOK
14 Duepremieckuii 0bmen 1 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIeTKU. JleleHne KIeTKH.
Muros. JlabopaTopHas padora Ne 3
15 «Habumo eHI/IIZ MI/IEOL’.a 1_5,) KJIETKaxX KOHYMKA 1 05 bubmorexa [TOK
A ' https://m.edso0o.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»
16 buocunres 6enka. Peakuus MaTpuyHOTO 1 bubnmnoreka [JOK
CHHTE3a https://m.eds00.ru/863e796e
bu6nmoreka [JOK
17 Tpancasus — Ouocumtes benka 1 https://m.eds00.ru/863e796e
Pa3mMHoKeHNe M HHANBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB-5 4.
bubmuorexa [JOK
18 Hexknerounsie hopmbl )KM3HU — BUPYCHI 1 https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 @opMBbl pa3MHOKEHHUSI OPraHU3MOB 1 https://m.edso00.ru/863e81b6
https://m.edso0.ru/863e831e
N bubmuotexa [JOK
20 Meiios 1 https://m.edsoo.ru/863e7f4a
21 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. 1 05 bubnnoreka [HOK

OmnonorBopenue. JlabopaTopHast pabora Ne

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



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
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4 «3yuenue cTpoeHus MOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTax»

22 NHnuBuayanbHOE pa3BUTHE OPraHU3MOB 1 1 bubmorera [JOK
https://m.eds00.ru/863e8436
HaciencTBeHHOCTh M H3MEHYMBOCTH OPraHM3MOB-94.

23 I'eneTnka — Hayka 0 HaCJIEeICTBEHHOCTH U 1 bubnmoreka [JOK
W3MEHYHUBOCTH https://m.edso00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. 1 bubnnoreka [HOK
MoHOrHOpUIHOE CKPEIINBaHNE https://m.eds00.ru/863e8878

o5 JurubpunHoe ckpenuBanue. 3aKoH 1 bubnuorexa [JOK
HE3aBHCUMOI'0 HACJIeJI0BaHUs MPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HACJIeI0BaHHE MPU3HAKOB.

JlaGopaTtopHnas padota Ne 5 «3yuenue
26 pe3yJII;)TaTI())B M(FHOFI/I6pI/IIIHOFO Zq 1 0.5 bubmorexa HOK
https://m.edso00.ru/863e8c60
JTUTHOPHTHOTO CKPEIUBAHUS Y APO30PHITBI
Ha TOTOBBIX MHUKpOIIpErapaTax»

27 I'enernka nmona. HacnegoBanue npu3HaKkoB, 1 bubnuorexa [JOK
CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
H3menunBocTs. HenacneacteenHas
M3MEHYHMBOCTh. JIJabopaTopHas pabota Ne 6.

28 Nzyuenne MO)IH(i)HKaI;)JI/IO}I;)HOfI ’ 1 0.5 bubmorera [JOK

https://m.edso00.ru/863e8efe
M3MEHYMBOCTH, TIOCTPOCHHUE BAPUALIMOHHOTO
psiza ¥ BapualluOHHOW KPUBOW»
Hacnencrsennas n3MeHYHBOCTE.

29 JlaGopaTtopHnast pabota Ne 7. «Ananus 1 05 bubnmoreka [JOK
MyTaIrui y 1p0o30( bl Ha TOTOBBIX https://m.eds00.ru/863e8efe
MHUKpOIIpenaparax»

bubmuorexa [JOK
30 Tenerika uenoseka . https://m.eds00.ru/863e8d78
31 O6o06menue o Teme «HacnencTBeHHOCTD U 1

HN3MCHYUBOCTb OPraHU3MOB»

Cenexkunst opranu3mMoB. OCHOBBI OHOTEXHOJI0TUM-3 4.
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32 Ceekiys Kak HayKa U IIPOIECC 1 Bubmmorexa LOK
I yKa Hipon https://m.eds00.ru/863e9214

33 Metobl U JOCTUKEHUS CEJIEKIIUU paCTCHUI 1 bubmuorexa [JOK
7 >KUBOTHBIX https://m.edso0.ru/863e9214

34 broTrexHomorus Kak oTpaciib MPOU3BOJICTBA 1 bubsmorera [JOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

https://m.edso00.ru/863e9336
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