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MHOSACHUTEJBHAS 3AIINCKA
[Tpu pazpaboTke mporpaMMel Mo OUOJIOTUH TEOPETUIECKYIO OCHOBY AJISl ONPEeACICHHUS MOAX0A0B K (JOPMUPOBAHUIO COAEPKaHMsI yueOHOTo mpeaMeTa « BHoIorusDy cocTaBuIIu:
koHnentyanbHble monoxkeHuss GI'OC COO o B3anMo00yCIOBICHHOCTH HEJIeH, COEpKaHMs, Pe3yIbTaTOB 00yUeHHs ¥ TpeOOBaHNN K YPOBHIO MIOATOTOBKH BBIITYCKHUKOB,
MOJIOXKEHHUS 00 O0MIMX LEeNIAX U MPUHLUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHIE CHCTEMBI CpeTHero o01ero oopasosanust B Poccuiickoit denepanum, a Takxke
MOJIOKEHHUS O crienuduKe OHOIOTHH, €€ 3HAUeHUH B TIO3HAHUHU >KUBOM MPUPOABI U 00ecTieueHHH CYIIeCTBOBAHUS YeJIoBeueckoro oomectsa. CoriacHo Ha3BaHHBIM
TIOJIO’KEHMSAM, OTIPE/ICIICHBI OCHOBHBIE (DYHKITHH IIPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.
[IporpamMma mo Guonoruu 1aét mpeacTaBiIeHUE O LENsIX, 00 00LIel cTpaTerny 00y4eH!sl, BOCIUTAHUS H Pa3BUTHUS 00ydYalomIKXCcs CpeACTBaMH y4eOHOTO IpeMeTa
«buonorus», onpexaensieT 00s13aTENBHOE MPEAMETHOE COJIEPKAHUE, €r0 CTPYKTYPY, paclpeesieHne 1o pa3aeiaM U TeMaM, PeKOMEHAYEMYIO MOCIIeA0BaTEIbHOCTh H3YYCHUS
y4eOHOro MaTepraia ¢ yI€ToM MEeKIPEIMETHBIX 1 BHYTPHIIPEAMETHBIX CBSI3€H, IOTHKH 00pa30BaTEILHOTO MPOIecca, BO3PACTHEIX 0COOCHHOCTEH 00yJarOIIIXCH.
B nporpaMMe 1mo GMOIOTHH TaKkKe yUYUTHIBAIOTCS TPEOOBAHUS K MJIAHUPYEMbBIM JTMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM PE3yJibTaTaM 00y4eHUs B (HOpMUPOBAHUH
OCHOBHBIX BHJIOB Y4eOHO-TTO3HABATEILHOM JCSITEIbHOCTH/YUSOHBIX ACUCTBUH 00YYarOIIUXCS 10 OCBOCHHIO COJICPIKaHUs OMOJIOTUYECKOr0 00pa30BaHuUsL.
B mporpamme no 6nonoruu (10—11 xmacchl, 6a30BbIi YpOBEHB) pealn30BaH MPUHIHIT TPEEMCTBEHHOCTH B M3yUeHUH OMOJIOTHH, OJiarofapsi 4eMy B HEH IMPOCMAaTPUBAETCS
HAIpaBJICHHOCTh HA pPa3BUTHE 3HAHUI, CBI3aHHBIX C ()OPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, ICHHOCTHBIX OPUEHTALNI JINYHOCTH, SKOJIOTUIECKOTO
MBILICHHS, TIPEICTaBICHUI O 30POBOM 00pa3e KU3HHU U OEpeKHBIM OTHOIIICHHEM K OKpY’Kalollel npupoHoi cpene. [loaTomy Hapsiay ¢ u3ydeHneM o01mieO0noIoTnIecKux
TEOpHii, a TaK)Ke 3HAHUH O CTPOCHHH JKMUBBIX CHCTEM PAa3HOTO PaHTra M CYyIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX IPOIECCOB B POrpaMMe 110 OMOJIOTHH Y/IeIeHO BHUMaHHe
UCIIOJIb30BAHHMIO TTOJYYEHHBIX 3HAaHUI B ITOBCETHEBHON JKU3HHM JUTS PEIICHHS PUKIIAJHBIX 33a/]1a4, B TOM YUCie: NPO(MIAKTHKN HACJIEICTBEHHBIX 3a00JIEBaHUI YeloBeKa,
MEJIMKO-TeHETHYECKOT'0 KOHCYIbTUPOBAHHMsI, 000CHOBaHHMS IKOJIOTHYECKH IeTIECO00pa3HOTO TIOBE/ICHUS B OKPYKAOIIEH MPUPOIHOH cpejie, aHann3a BIMSIHAS XO3SHCTBEHHOM
JEATeILHOCTH YeJIOBEeKa Ha COCTOSIHUE IPUPOIHBIX U HCKYCCTBEHHBIX 9KOCUCTEM. Y CHIICHHE BHUMAaHHS K MPUKJIAJHON HAIIPABIEHHOCTH y4eOHOro npeamera «bromorus»
MPOJIUKTOBAHO HEOOXOJUMOCTBIO0 00ECTIeYeHUS! YCIIOBUH JIJIsl PEIICHUs OJJHOM M3 aKTyaJIbHBIX 33]]a4 IIKOJILHOTO OMOJIOTHYECKOTO 00pa30BaHuMs, KOTOpas Mpe/oiaraet
(dbopmupoBaHue y 00yUaroIUXcsi CIIOCOOHOCTH aJanTHPOBATHCS K M3MEHEHHUSM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.
buonorus Ha ypoBHe cpeiHero odmiero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obOecnieunBaeT (POpMUPOBaHKE Y O0yUYarOIIMXCS NPEICTaBICHUI O HAYYHOU KapTHHE MHpa,
paciupsieT u 0600111aeT 3HAHUSI O YKUBOW MPUPOJIE, €€ OTIIMINUTEIHHBIX MPU3HAKAX — YPOBHEBON OpraHU3allUX U IBOJIOIHH, CO3AET YCIOBHS JJIS: TO3HAHUS 3aKOHOB KUBOH
npupoabl, GopMupoBaHUs QYHKIIMOHAIBHON IPaMOTHOCTH, HABBIKOB 37I0POBOTO M 0€30IaCHOT0 00pasa KH3HH, SKOJIOTHYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHUS K
KHUBOH MPHUPOJIE U YECIOBEKY.
Boubiioe 3HaueHNE OMOIOTHST IMEET TAKKe JIJISl PEIIeHNs] BOCITUTATENFHBIX U PA3BUBAIOIINX 33/1a4 CPEeTHEr0 001ero o0pa3oBaHus, CONMaIn3anny ooyJatonmxcs. M3ydyenue
6I/IOJIOFI/II/I oGecneqHBaeT YCIIOBUA IJIA q)OpMI/IpOBaHI/ISI HUHTCIICKTYAJIbHBIX, KOMMYHHUKAIIWNOHHBIX 1 I/IH(i)OpMaIII/IOHHBIX HaBBIKOB, 3CTETHYECKOMN KYJIBbTYPBI, CHOCOGCTByeT
MHTETpaly OMOOTMUECKUX 3HAHUH € TPEACTaBICHUSIMU U3 IPYTUX y4eOHBIX MIPEAMETOB, B YACTHOCTH, (pr3nku, Xumuu 1 reorpaduu. HazBaHHbIe onoxeHus o
npeJHa3HaYeHUH yaeOHOTro npeaMeTa «BHoorusy COCTaBUIIM OCHOBY LTS OTIPEJICIIEHHSI MTOJIX0/IOB K OTOOPY M CTPYKTYPUPOBAHHUIO €T0 COJIEPKAHUS, IPEJCTABICHHOTO B
porpaMme 1o OHOJIOTHu.
Ot0op conmepxkanus yueOHoro npenmera «bronorus» Ha 6a30BOM ypOBHE OCYILECTBIEH € MO3ULHNA KyJIbTYPOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUHU C KOTOPHIM 00YYatOLIHecs
TOJKHBI OCBOUTD 3HAHUS U YMEHHS, 3HAUUMbIE U1 (OpMHUPOBaHNUS 00IIEH KyJIbTypHl, ONIPECIIONINe aJJeKBaTHOE IOBEICHNE YeJIOBEKa B OKPY KaIOIIEH MPUPOIHOH cpere,
BOCTpeOOBAHHbIE B TOBCEAHEBHON )KU3HH U MIPAKTHUYECKON AesTenbHOCTH. Oc000e MecTO B 3TOH CHCTeMe 3HAaHUH 3aHUMAIOT 3JIEMEHTHI COJIepyKaHMsl, KOTOPBIE CITy>KaT OCHOBOM
11 GOPMHUPOBAHHA PEACTABICHUH O COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHE MHUpPA U LICHHOCTHBIX OPHEHTANAX JHYHOCTH, CTIOCOOCTBYIOIIMX TyMaHU3aLuU
OHMOJIOrMYECKOr0 00pa30BaHMs.
CTpyKTypupoBaHHE COAEP)KaHHs yueOHOro MaTeprania B mporpaMmme o OUOJIOTHH OCYLIECTBICHO € YYETOM IPUOPUTETHOTO 3HAYCHUS 3HAHUH 00 OTIMYUTENbHBIX
0COOEHHOCTAX KUBOH MPHUPOJBI, O €€ YPOBHEBOH OpraHM3alliy U 3BOJIIOLUH. B COOTBETCTBUY € 3TUM B CTPYKTYpe ydeOHOTo npeamMeTa «bronorus» BeIAETICHbI CIeayIOMTe




coJiep>kaTenbHble TMHNUN: «brnonorus kak Hayka. MeTonsl HayqHOTro Mmo3HaHus», «KieTka kak Ononornyeckas cucreMay, «Opranusm Kak Ononorndeckas cucremayn, «Crucrema
¥ MHOT000pa3ne OpraHudecKoro MUpPay, « IBOIIOIH JKUBOH MPUPOABD, « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.
e n3ydenus yueoHoro npeamera «bruonorus» Ha 6a30BOM YpOBHE — OBJIaZICHUE 00yUaIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHATLHON OpraHn3alliy KUBbIX CHCTEM
Pa3HOro paHra v NpuoOpeTeHne YMEHUH HCIOIb30BaTh STH 3HAHHS AJISl TPAMOTHBIX JEMCTBUI B OTHOIIEHUH 00BEKTOB KUBOW MPUPOJIBI M PEILICHHS PA3IUUHBIX KHU3HEHHBIX
mpoOIeM.
HocTmwxeHre nenn u3ydeHus: yueOHoro npeamera «bruonorus» Ha 0a30BOM ypoBHE 00eCTIeUMBaETCs PELICHUEM CIIECAYIONINX 3a/1au:
OCBOCHHUE 00YYAIOMIMMHUCS CUCTEMBI 3HAaHUN O OMOJIOTHYECKUX TEOPHSX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIIOTE3aX, MPaBUIIax, CIyXKaluX OCHOBOH it ()OPMUPOBaHHS
MpeICTaBICHUI 0 eCTECTBEHHO-HAYYHOH KapTHHE MUPa, 0 METOIaX HAYYHOTO NO3HAHHS, CTPOSHHH, MHOTOOOPa3iH U OCOOCHHOCTSIX KUBBIX CUCTEM Pa3HOTO YPOBHS
OpTraHM3aINH, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX MCCIIEAOBAHUAX B OMOIOTHH
¢dopmupoBaHue y 00y4aromuXcs O3HABATENBHBIX, HHTEUIEKTYIBHBIX U TBOPYECKUX CIOCOOHOCTEH B Mpoliecce aHaIn3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJIOTUN HAyYHBIX
B3IJIS10B, HJIeH M TTOAXO0I0B K U3YUEHHUIO KUBBIX CHCTEM Pa3HOI'0 YPOBHS OpraHMU3AIINU;
CTaHOBJICHHE y 00ydJaromuxcs o0mIei KynbTyphl, QYHKITMOHATHHON TPAMOTHOCTH, Pa3BUTHE YMEHHI OOBSICHATH U OIICHUBATH SBJICHUS OKPYXKAIOIIETO MUPA KUBOM MPUPOIBI
Ha OCHOBAHWH 3HAHWH U OTIBITA, MTOyYEHHBIX MPU H3YICHUH OMOJIOTHH;
(dopmupoBanue y 00y4aromuxcsi YMEHUH HIUTIOCTPUPOBATh 3HAUCHHE OMOIOTHUECKIX 3HAHNH B MPAKTUYECKON ACATEILHOCTH YeJIOBEKa, PA3BUTHH COBPEMEHHBIX
MEUIIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOIOT HiA;
BOCHHUTaHNE YOSKIEHHOCTH B BOBMOXKHOCTH MTO3HAHKS YEIIOBEKOM KUBOU MTPUPOJIBI, HEOOXOAMMOCTH OEpEKHOTO OTHOIICHHSI K HEel, COOIOICHHS STHIECKUX HOPM TIPH
MTPOBEJICHUH OMOJIOTHYECKUX UCCIIEIOBAHMIA;
OCO3HAHHWE IEHHOCTH OMOJIOTHUECKUX 3HAHWH JUIS TIOBBILICHUST YPOBHS SKOJIOTHUECKON KYIBTYPHI, sl QOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;
MpUMEHEHNE PHOOPETEHHBIX 3HAHUN M YMEHHI B TIOBCETHEBHOM KU3HU JIJIsl OLICHKH MOCJIEICTBUN CBOCH JeATEIbHOCTH IO OTHOIICHUIO K OKPYKAOIIEH cpefie, COOCTBEHHOMY
3II0pOBBIO, 0OOCHOBaHKE U COOIIOIeHIE Mep MPOMUIAKTHKY 3a00JIeBaHUH.
B cucreme cpennero obmero oopasoBanus «buonorus», n3ydaemas Ha 6a30BOM YPOBHE, SBISETCS 00SA3aTENILHBIM YIeOHBIM IPEAMETOM, BXOSIINM B COCTaB MPEIMETHON
obnactu «EcTecTBeHHO-HAYYHbIE IPEAMETHD).

11 n3ydeHus: OnoJioruy Ha 6a30BOM YPOBHE CPEIHEro 00IIero 00pa3oBaHus OTBOAUTCS 68 4acoB.

COJAEP/)KAHUE OBYYEHU

Tema 1. buonorus kak Hayka.

bronorus kak Hayka. CBsi3b OMoJI0ruy ¢ 00IIECTBEHHBIMHU, TEXHUYECKUMH U IPYTUMH €CTECTBEHHBIMU HayKamH, Gpuiiocodueit, STUKOH, 3CTeTUKON U paBoM. Pornb Gnonoruu B
(hopMHPOBaHUHU COBPEMEHHOW HAyYHOU KapTHHBI Mupa. CrcreMa ONOIOTHYECKIX HaYK.

MeTo/1bl TO3HAHUS KUBOK NPUPOBI (HAOJII0AEHHE, SKCIIEPUMEHT, ONTMCaHUe, U3MEPEHHE, KilacCu(UKALMS, MOAETMPOBAaHUE, CTATUCTHYECKast 00paboTKa JaHHBIX).
JleMoHCTpaum:

[loptpetsl: U. lapsuh, I'. Menaens, H. K. Konsios, k. Yorcon u ®@. Kpuxk.

Tabnuiel U cxeMbl: «MeToAbI TO3HAHUS KUBOW PUPOJIBI».

JIaGopaTopHbIC B MPAKTHIECKUE PAOOTHI:
[IpakTuueckas padora Ne 1. «/crosib30BaHue pa3TUYHBIX METOAOB IIPU U3yUYECHUHN OUOIOTHIECKUX 0OBEKTOBY.

Tema 2. JKuBble CHCTEMBI M IX OpraHU3aIMS.




YKuBbIe crcTeMbl (OMOCHCTEMBI) KaK MPeIMET U3y4eHus oronorun. OTIMIHE KUBBIX CUCTEM OT HEOPTaHHMUYECKOW MTPUPOIBI.

CpoiicTBa OMOCHCTEM H UX pa3HOOOpasre. YPOBHU OPraHM3ali OMOCHCTEM: MOJIEKYJISPHBIH, KIIETOYHBIN, TKAHEBHII, OpTraHU3MEHHBIH, TOMYJIAIHOHHO-BUIOBOM, YKOCHCTEMHBIN
(OuoreonieHoTHYECKUH ), OMOCHEPHBIH.

JlemoHCTpanuu:

Tabmuiet 1 cxembl: «OCHOBHBIE IPU3HAKH KU3HI», «YPOBHU OPTraHU3AINH KUBOU ITPHPOIBI.

O6opynoBanue: Monenb Monekynsl JTHK.

Tema 3. XUMHUCCKHM COCTaB U CTPOSHUE KICTKH.

XUMHUYECKHH COCTAB KJIETKH. XUMUYECKUE SIIEMEHThI: MAaKpPOAJIEMEHThI, MUKPO3JIEMEHTHI. Bosia 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMK BOJBI M MUHEPAITLHBIX BEIIECTB B KieTke. [loanepkanue ocMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHne 0eIKoB. AMUHOKHCIIOTE — MOHOMEPHI 0elTkoB. HesamMeHnMbIe 1 3aMEeHUMBIE aMHHOKHCIIOTH. AMHHOKHUCIIOTHEIN COCTaB. YPOBHU CTPYKTYPHI
0enKOBOI MOJNIEKYJIbI (MIEPBUYHAS, BTOPHUYHAS, TPETHYHAS U YETBEPTHYHASI CTPYKTypa). XUMHUYECKHE CBOMCTBa OeNkoB. bruonoruueckue GyHKINU OSIIKOB.

depMeHTHI — Ononornueckre katanuzaropbl. CTpoeHue GepMeHTa: akTHBHBIN LEHTp, cyOcTpaTHast cnennpuaHocts. Kopepmentsl. Butamunsl. OTiinuns GepMeHTOB OT
HEOPraHMYECKUX KaTaln3aToOpOB.

YTieBoabl: MOHOCaxapH sl (TII0K03a, pubo3a 1 1e30Kcupr003a), Tucaxapuisl (caxaposa, JaKTo3a) U Honrucaxapuabl (Kpaxmal, TIUKOTeH, 11eJuTio103a). buonoruueckue GyHKIUHN
YTJIIEBOIOB.

Jlunuapr: TpurMiepuabl, Gochomunuipl, crepousibl. [ mapodunsHo-rHapoPoOHEBIe cBOMicTBa. bruonornyeckue GyHKIuu JuIuaoB. CpaBHEHUE YIIIEBOIOB, OCTIKOB U JIUIHJIOB KaK
MCTOYHUKOB SHEPTHH.

Hyxkneunossie kucnotsl: JJHK u PHK. Hykneornasl — MoHOMeps! HykienHOBBIX KuciioT. Ctpoenue u Gpynxaun JHK. Ctpoenne u pynknuu PHK. Bugst PHK. AT®: crpoenue u
GyHKINY.

L{uTonorus — Hayka o kieTke. KierouHas Teopust — npumep B3aUMOJAEHCTBHUS Hei 1 (pakTOB B HAYYHOM MO3HAHUU. METO/bl N3yUeHHs KICTKH.

Knerka kak nenoctHas xuas cucrema. O0mmye npu3Haky KIETOK: 3aMKHYyTasi HapykHas MeMOpana, Mosekynbl JJHK kak reneruueckuii anmapar, cuctemMa cuHTesa Oernka.

Tunb! KJIETOK: SyKapuoTHdecKas 1 pokaproTudeckas. OCOOEHHOCTH CTPOEHHS MPOKapuoTHYecKor KieTkH. Knetounas creHka Oakrepuii. CTpoeHne 3yKaprHOTHUECKOM KIIETKH.
OCHOBHBIE OTJIUYMS PACTUTEIHHOM, )KUBOTHON U TPHUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIIETOK — KIIETOYHASI CTEHKA, TIMKOKAIMKC, X (yHKnuu. [TnazmMaTiueckas MemOpaHa, e€ cBoiictBa u ¢pyHkuuu. L{urornnazma u e€ opraHoubl.
OnnomembOpannsie opranouas! kinetku: II1C, anmapat ['osbmku, au3ocomsl. [1oryaBTOHOMHBIE OpraHOWBI KIIETKH: MUTOXOHPHH, IacTuabl. [Iponcxoxxaenne MUTOXOHAPHNA U
rmactul. Bunsl nmnactua. HememOpanHbie opraHoUIbl KJIETKH: PUOOCOMBI, KIETOUYHBIH HEHTP, HEHTPHUOIHN, PECHUYKH, KI'yTUKU. DYHKIMU OpPraHOUI0B KIETKH. BKiIroueHus.
Anpo — perynaropHslii ieHTp KieTku. CTpoeHue sapa: aaepHas 000109Ka, KaproIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMEI.

‘TpaHCIIOPT BEILIECTB B KIETKE.

JlemoHCcTpanuu:

[loptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. neitnen, P. Bupxos, . Yotcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. Bap.

JInarpammel: «Pacnipenenenrne XUMUYECKUX JIEMEHTOB B HEKUBOH NMpHpoae», «PacnpeneneHre XUMUYECKUX JJIEMEHTOB B KUBOW IPUPOIEY.

Tabmuuet 1 cxembl: «[lepnoauyeckas TabnnIa XUMHYECKUX 3JIEMEHTOBY, «CTpoeHHe MOJICKYIbI BOAbI», «brocnHTtes Oenkay, «CTpoeHne MoJeKyisl Oenkay, «CTpoeHue
¢depmenTay, «Hyknennossie kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3yKapuOTHUECKON KIIETKH», «CTpoeHUe KUBOTHOH KIIETKN», «CTpOCHUE pacTUTEILHON

KIIeTK», «CTpOoeHrE POKAPHOTHYECKOH KIIeTKN», «CTpoeHHe sSApa KIETKI, « Y TIACBOIBD», «JIUTHAB.
O6opyznoBaHue: CBETOBOI MUKPOCKOII, 000PYOBaHKE /ISl TPOBEACHUS HAOIIOACHNH, N3MEPEHUIl, SKCIIEPUMEHTOB, MUKPOIIPETIapaThl pACTUTEIBHBIX, )KUBOTHBIX H




0aKTepUATBHBIX KICTOK.

JIaGopaTopHbIC 1 MPaKTHYECKHUE PAOOTHI:

JlaGoparopHas padora Ne 1. «M3yueHre KaTaIUTUIECKON aKTUBHOCTH (PEpMEHTOB (Ha MPUMEpe aMHJIa3bl MM KaTaaas3bl).

JTabopatophas pabora Ne 2. «M3y4eHue CTpOCHHUS KJIETOK PACTCHUH, )KUBOTHBIX M OaKTEepHid 107l MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUE).

Tema 4. )Ku3HeneaTenbHOCTh KIETKH.

OOMeH BelIecTB, WIH METa00NMMU3M. ACCUMHIIAIHNS (TIACTHYECKUI 0OMEH) M TUCCUMUIISIIINS (SHEPTeTHUECKUi 00MeH) — ABE CTOPOHBI €MHOTO Mpoliecca MeTabonau3ma. Poib
3aKOHOB COXPAaHEHUsI BELIECTB U SHEPTUH B IOHUMAHUHU MeTa0oIu3Ma.

Tumnsr oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHEIA. Portb hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHAN YHEPTHH B KIIETKE.

dorocunre3. CBeroBas u TeMHOBas (a3bl porocunTesa. Peakuuu porocunresa. DdpdekTuBHOCTL PoToCHHTE3a. 3HAUCHUE (POTOCUHTE3A IS )KU3HU Ha 3emiie. BiusiHue ycioBuit
cpexabl Ha POTOCUHTE3 U CIIOCOOBI MOBBIILIEHHUS €T0 MPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUI.

XeMocuHTe3. XeMOCHHTe3Uupylolye OakTepui. 3HaueHNe XeMOCHHTe3a JJIs )KU3HU Ha 3eMiie.

OHeprerudeckuii 0OMeH B KJeTKe. Paciierienue BenecTs, BbIJICICHIE U aKKYMYJIMPOBAaHUE SHEPTUH B KJIETKe. DTallbl d3HEpreTudeckoro ooMena. ['mikonus. bpoxkenue u ero
BrUbI. KHciopoaHOe OKHcIeHne, MM KieTouHoe aeixanne. OxucnurenpHoe Gochoprnmpopanne. I (HEeKTHBHOCT YHEPTETHIECKOT0 0OMEHa.

Peakiun MmaTpuuHoOro cuHTe3a. [ 'eHeTndeckas nadopmanus u JJHK. Peanu3zanus renerndeckoit nHGopMauu B KieTke. [ eHeTHUECKHiA KO/ ¥ €ro CBOHCTBA. TpaHCKPUITIIHS —
maTpuuHblii cuaTe3 PHK. Tpancisiuns — 6nocunres 6enka. Dtansl Tpanciasiunu. KonupoBanue amuHokucinot. Posis pubocom B OnocuHTese Oenka.

Hexnerounsle Gopmbl )ku3HU — BUPYCHI. McTopust oTkpbiTHs BupycoB (/1. Y. BanoBckuit). OCOOEHHOCTH CTPOCHUS U )KU3HEHHOTO 1IUKIIa BUpYcoB. bakrepnodaru. boneznu
[pacTeHMiA, )KHBOTHBIX U YEJIOBEKa, BhI3bIBacMble BUpycaMu. Bupyc nmmyHoneduinta yenoseka (BMY) — Bo3oynurens CI1HM/la. OOpaTHast TpaHCKpUNIIKS, peBepTa3a U
nHTerpasa. [IpodunakTika pacnpocTpaHeHust BUPYCHBIX 3a00JeBaHU.

JlemoHCcTpanuu:

[optrpetst: H. K. Konbsuos, J. U. UBanosckuii, K. A. Tumupsizes.

Tabmuiet U cxembl: «TUTBI TUTaHU», «MeTaboau3m», «MUTOXOHIPUSD», « JHEPTeTHUECKUH 00Men», «XitoporacT», «@orocunTe3y, «Ctpoenue JJHK», «Ctpoenne u

¢dyHKIMOHUpPOBaHUE reHay, «CuHTe3 Oenkay, «[ eneTnueckuii ko, «Bupycey, «bakrepnodarmuy», «Ctpoenue u xxu3HeHHbIH ik Bupyca CI1M 1a, 6akrepuodaray,
«Pernmukanusa JHK».
O6opynoBanue: Mojenu-anmumkanyn « Y apoeane JJHK u tpanckpurims», «buocunTes Oenkay, «CTpoeHue KIeTKn», Mojieb cTpykTypbl JJHK.

Tema 5. PasMHOXXEHME U HHAUBUIYAJIbHOE Pa3BUTUE OPTAHU3MOB.

KreTouHblil MK, WK )KU3HEHHBIN TUKNI KIeTkd. MaTepdaza u mutos. [Iponeccel, nporekatomue B nHTepdase. Pernukanns — peakuust matpuunoro cuaresa JJHK. Ctpoenne
XpPOMOCOM. XpOMOCOMHBIN HA0Op — KapuOoTHUII. JIUTUIONTHBIN 1 TaIUTOMAHBIN XPOMOCOMHBIE HA0OpHL. XpomaTH sl. LluTonormueckne 0OCHOBBI pa3MHOXKEHHUS M HHAUBUIYAJIbHOTO
[pa3BUTHUS OPraHU3MOB.

Jlenenue xietkn — MuTo3. Craguu Muto3a. [Ipoueccsl, mporcxoasIIye Ha pa3HbIX CTaUsAX MUTO3a. bronorndeckuii cMpIci MUTO3a.

[IporpamMupyemast Tu6esb KJISTKHU — aloITO3.

@DopMBI pa3MHOKEHHS OPTaHU3MOB: Oecronoe 1 monoBoe. Buasl 6ecronoro pa3sMHOKEHHS: AJICHUE HaBOE, TOYKOBAHUE OJHO- 1 MHOTOKJIETOUHBIX, CIIOPOOOpa3oBaHue,
BETETATUBHOE pa3MHOKEHHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE OPTAaHU3MOB, €T0 3HAYEHHE JUIS CEJCKIHH.

[lonoBOE pa3sMHOMKEHHE, €T0 OTIUYMA OT OECIIOIOTO.




Metio3. Ctaguu meitosa. [Iponeccsl, mpoucxosiue Ha craauax Meitosza. [loBenenue xpomocoM B Meo3e. Kpoccunrosep. buonornyeckuit CMbICI U 3HaYEHUE Meiio3a.
["ameTorenes — mpoiecc 00pa30BaHMS MMOJIOBBIX KJIETOK Y )KHBOTHBIX. [10II0BBIE sKeTe3bl: cCeMEeHHUKH U SMIHUKH. OOpa3oBaHUe U Pa3BUTHE MOJIOBBIX KIETOK — TaMeT
(ciepmaTo3ou, SUICKIIETKA) — cCriepMaToreHe3 v oBoreHe3. OCOOCHHOCTH CTPOCHUS SHIICKIICTOK U criepmaro3ouoB. OmionoTBopenue. [lapreHoreHes.

WNuauBuayansHOe pa3BuTHe (OHTOTEHE3). DMOpPHOHANBHOE pa3BUTHE (AMOpHOTEHEe3). DTaIlbl SMOPHOHATHHOTO PAa3BUTHA y MMO3BOHOYHBIX KUBOTHBIX: APOOJICHHE, TaCTPYIISAIIHS,
opranorenes. [locrambpronansHOe pazBuTHe. THUIIBI TOCTAMOPHOHAIBHOTO PAa3BUTHS: TPAMOE, HEMPSIMOe (JTMYNHOYHOE). BimsHue cpenpl Ha pa3BuTHE OpPraHU3MOB, (haKTOPHI,
CIIOCOOHBIC BBI3BIBATh BPOXKAEHHBIC YPOJICTBA.

PocT u pasBuTHe pacteHuii. OHTOTeHE3 IIBETKOBOTO PACTEHHS: CTPOSHHE CEMEHH, CTaINN Pa3BUTHA.

[lemMoHCTpanuu:

Tabmure! 1 cxembl: «DOPMBI pa3MHOXKEHHSI OPTaHU3MOBY, «J[BOHHOE OIIIOIOTBOPEHKE Y IIBETKOBBIX paCTeHUN», «BereTaTHBHOE pa3sMHOKEHIE PaCTEHHID», «/lereHre KIeTKn

OaxTepuity, «CTpoeHHE MONOBIX KIETOK», «CTpoeHne XpoMocoMbly, «KieTtounslit mukm», «Pemmukanus JJHK», «Mwutosy», «Meiiosy, «lIpsMoe 1 HenpsMoe pa3BUTHE,
«["ameTorenes y MICKOIMUTAIOIINX U YeTTOBEKa», « OCHOBHEIE CTaIUA OHTOTCHE3a).

O6opynoBaHne: MUKPOCKOIT, MUKpoOIIpenapathl «CIiepMaTo30u bl MICKOIUTAIOIETOY, « IHTIeKIeTKa MICKOIUTAIOMIET0», «KapruoknHes B KIIETKaX KOpeIIka JTyKa», MarHUTHAS
Mo Ieb-anuinKanys «/lenenue knerku», moaens JJHK, monens MetadazHoi XpOMOCOMBI.

JlaGopaTopHbIe U paKTUYECKHE PabOTHI:

JlaGoparopHnas padora Ne 3. «HabOmomeHne MuTo3a B KIIETKaX KOHYHKA KOPEIIKA JTyKa Ha TOTOBBIX MUKPOIPENapaTax.

JlaGoparopHas padora Ne 4. «M3y4ueHre CTPOCHHS MOJIOBBIX KJIIETOK HAa TOTOBBIX MUKPOIIpEIapaTaxy.

Tema 6. HacinencTBeHHOCTh M M3BMEHYHBOCTH OPTaHNU3MOB.

[IpenmMer u 3amaun reHeTUKU. MicTopus pa3BUTHs TeHETUKH. POIb IIUTONOTHY ¥ SMOPHOIIOTHN B CTAHOBIIEHUH TeHETHKH. BKItag poccHiCKUX 1 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHETUKH. MeTOIbl FeHEeTHKH (THOPHI0JIOTHYECKHMA, IMTOICHETUICCKHUI, MOJICKYJIIPHO-TeHeTHUeCKNH ). OCHOBHBIC T€HETHYECKUE MOHATHS. | eHeTHUeCcKasi CHMBOJIMKA,
KCIIONIb3yeMas B CXeMAaX CKPEIIMBaHUI.

3aKOHOMEPHOCTH HaCIlIeZIOBaHUS IPU3HAKOB, yCTaHOBIeHHBIE | . Menaenem. MoHOTHOpHTHOE CKpellnBaHue. 3aKOH eIMHO00pa3wsi THOPHIOB IepBOTO MoKoseHus. [IpaBmio
TOMUHHUPOBaHUA. 3aKOH pacIIeTUICHUs Mpu3HaKkoB. [ unore3a unctoTs! rameT. [lonHoe 1 HenmoMHOEe TOMUHUPOBAHUE.

JlurnOpuaHoe cKkpeniBanre. 3aKOH HE3aBUCHMOT'0 HAaCJIeI0BaHUS MPU3HAKOB. [{uToreHeTHYeCKUE OCHOBBI IMTHOPHIHOTO CKPEIIMBaHUs. AHAIM3UPYIOIIEe CKPEIMBaHuE.
Vcrionp30BaHNe aHATH3UPYIOMIETO CKPEITUBAHUS TSI OIIPEIeIICHUS TEHOTHIIA OCOOH.

CueruieHHOE HacieoBaHue pru3HakoB. Paborta T. MopraHa 1o clieluIeHHOMY HaclieIoBaHUIO TeHOB. HapyIieHne crerieHus TeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.
XpoMocOMHas TeOpUsl HACTIEACTBEHHOCTHU. | e HeTUYEeCKrEe KapThI.

['eHeTrKa mmosia. XpOMOCOMHOE OTIPEJICIICHHE T0JIa. AYTOCOMBI | TTOJIOBEIE XPOMOCOMBIL. | OMOTaMeTHBIE U TeTeporaMeTHbIe OpraHu3Mbl. HacliemoBanme npru3HaKoB, CIICTUICHHBIX
C TIOJIOM.

M3MeHYMBOCTh. BUibl H3MEHUNBOCTH: HEHACEACTBEHHAS M HACIICICTBEHHAs. PoJib cpe/ibl B HEHACIICICTBEHHON U3MEHUMBOCTH. XapaKTePUCTUKA MOAU(DHUKAIIMOHHON
M3MEHUYMBOCTU. BapuanmoHHbI psif U BapuanmoHHas kpuBasi. Hopma peakiuu npusHaka. KonudecTBeHHbIE M KaUeCTBEHHBIC IPU3HAKKU U UX HOpMa peakiuu. CBoHCTBa
MOIU(DUKAIIMOHHON N3MEHUHNBOCTH.

HacnenctBenHas, WM TeHOTHITHIECKAS, U3MEHINBOCTh. KoMOMHATHBHAS N3MEHYNBOCTH. MEiO03 U TTOJIOBO# MPOIECC — 0CHOBAa KOMOWHATHBHON M3MEHUYNBOCTH. MyTaIlMOHHAS
M3MEHYMBOCTh. Kitaccudukarius MyTalluii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIC. YacToTa v mpuuuHBI MyTaluii. MyTareHsbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B
HacjeacTBeHHOW n3menunBoctu H. . BaBunoga.

BuesiepHast HacieICTBEHHOCTh U U3MEHYNBOCTb.




['enernka yenoseka. Kapuorun uenoBeka. OCHOBHBIC METO/IbI TCHETUKY YEJIOBEKA: TCHEAIOTUICCKHIA, OJTM3HEIOBHIH, IMTOTCHETUYCCKUM, OMOXUMUYECKUH, MOJIEKYIISIPHO-
reHeTHaeckuii. CoBpeMEeHHOE OTpe/IeIICHIE TEHOTHITA: TIOJTHOTCHOMHOE CEKBEHHUPOBAaHNE, TCHOTUITHPOBAHKE, B TOM dncie ¢ moMombko [11P-anamm3a. HacmencTenHbIe
3a00JIeBaHUs YEIOBEKA: TCHHBIC 00JIC3HU, OOJIC3HU C HACIICICTBCHHOMN MPEAPACIONOKEHHOCTHIO, XpOMOCOMHEBIE OoJie3Hn. COMAaTHYECKHE U TeHEPaTUBHBIC MyTanui. CTBOJIOBBIC
KieTKU. [[puHIHIEI 310p0BOTO 00pa3a )KU3HH, AXATHOCTUKHU, MPO(PIIIAKTUKY U JIEUEHUS TeHETHIECKUX OoJie3Hel. MeauKo-TeHeTHIecKoe KOHCYIFTHPOBaHNe. 3HaUeHUE
MEIUIIMHCKOW TeHETHKHU B TIPEIOTBPAIICHUN 1 JICUCHUN TCHETHUCCKIX 3a00JICBaHMM JeI0BeKa.

JlemoHCTpanuu:

[Hoprpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeer-Pecosckuii, H. 1. Basunos.

Tabauiel U cxeMbl: «MOHOTHOPHUIHOE CKPEIUBAHUE U €T0 IIUTOTCHETUIECKAst OCHOBAY, «3aKOH PaCIIEIUICHUS U €r0 IIUTOTCHeTUIECKas OCHOBaY, «3aKOH YUCTOTHI FaMeTy,

«lurnbpuaHoe ckpemmBannuey, « L [HToIormaeckiue OCHOBBI TUTHOPHUAHOTO CKPEITUBAaHU», «Meto3y», «B3anmMoneicTBrE ayuTelIbHBIX TCHOBY, «I eHeTHUeCKIe KapThl PACTCHHIA,
PKUBOTHBIX U YeJIOBEKay», «[ '€HeTHKa M0J1ay, «3aKOHOMEPHOCTH HACIEI0BaHUs, CLIEIUIEHHOTO ¢ OJIOMY, «KapHOTUIIbI Ue0BEKa U )KUBOTHBIX», « BUABI N3BMEHUNBOCTIY,
«MoaudukannoHHas U3MEHUYUBOCTHY, «HaciemoBanue pesyc-akropa», «I'eHeTHKa TPyl KpOBW», «MyTallMOHHAS H3MEHYHUBOCTHY.

O6opynoBaHue: MOJENU-aMIIIHKAIIN «MOHOTHOpUAHOE CKpeBanney, «HemomHoe nomuaNpoBanney, «lurnOpuaHoe ckpemuBanmney, «llepekpéct xpoMocom», MUKPOCKOM H
MuKponpenapar «po3opuna» (HopMa, MyTanuu GOpMbI KPUTEEB H OKPACKH Tela), Tepbapuii «[ opox moceBHOW.

JlaGopaTopHble 1 MPAKTUIECKUE PAOOTHI:

JlabGoparopHuas padora Ne 5. «M3y4ueHne pe3ynbTaToOB MOHOTHOPUAHOTO M JUTHOPUIHOTO CKPEIUBAHMS Y IPO30( MBI HA TOTOBBIX MUKPOTIpENapaTaxy.

JlaGopatophas padota Ne 6. «M3yueHue MOIU(PUKAITMOHHOW N3MEHUYMBOCTH, TIOCTPOCHUE BAPHAIIIOHHOTO Psiia M BAPUATMOHHON KPUBOW.

JlabGoparopHas pabora Ne 7. «AHanu3 MyTanuii y Apo30¢pHIIbl Ha TOTOBBEIX MUKPOITpErapaTrax.

[IpakTiueckas padora Ne 2. «CocTaBieHHEe U aHATN3 POJIOCIOBHBIX YEIOBEKaY.

Tewma 7. Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexius Kak HayKa U TIporiecc. 3apoxkIeHue CeNeKIun 1 foMecTrkanys. Yuenue H. M. BaBuioBa o nieHTpax mpouCXOoKIeHUS 1 MHOT000pa3ns KyIbTypHBIX pacTeHud. LIeHTpsI
[IPOUCXOXKJICHUS JOMAILIHUX >KUBOTHBIX. COPT, OpOJa, IITAMM.

CoBpeMeHHBIE METOJIBI CENEKIIMH. MacCOBBIA M HMHAWBUAYaIbHBIH OTOOPHI B CENEKIIMU pacTeHH U KUBOTHBIX. OlieHKa dKCTephepa. biar3kopoacTBeHHOE CKpEeIUBaHHE —
nHOpuIuHT. YncTas nmuaus. CKpeluBaHue YUCThIX TMHUN. ['eTeposuc, nunu rubpunnas cuna. Hepoacteennoe ckpeniuBanue — ayropuaunr. OtnanéHnas rudpuan3anys u eé
ycriexu. MICKyCCTBEHHBIN MyTareHe3 U IMoTy4eHne MOJIUIIION0B. JIOCTIKEHNUS CENEKIINU PACTEeHNUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHOJIOTHs Kak OTpacib MPOU3BOACTBA. | eHHast nHkeHepus. Dtarbl cozganus pekomOunanTHoi JJHK u Tpancrennsix oprannzmos. Knerounas umkenepus. Kierounsie
KyJIBTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHui. KiioHnpoBaHue BEICOKOIIPOAYKTHBHBIX CEIbCKOX035HCTBEHHBIX OPTaHM3MOB. DKOJIOTHYECKHE U STHYECKHE TPOOIIEMBI.
['MO — reHernvecky MOAUGUITMPOBAHHBIE OPTAHU3MBI.

JleMoHCcTpanuu:

[loptpetsl: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. BaHoB.

Tabmuiel U cxeMbl: KapTa «L{eHTpBI TPOUCXOKACHHUS U MHOTO00Pa3us KyIbTYPHBIX pacTeHui», «[1opoabl TOMaNTHUX KUBOTHBIX», «COpTa KyJIBTYPHBIX PACTCHHID,
«Otnanénnas rudbpuan3anmsy», «Padoter akagemuka M. ®. UBanoBay, «lomummonnusy, «O0BEKTHI OMOTEXHOIOTUNY, «KIIeTOUHBIE KyIbTYPHl U KIIOHUPOBAHHUEY,
«KoHcTpyrpoBaHue U IEPEHOC TEHOB, XPOMOCOMY.

O0opynoBaHue: MYJISKH TUIOIOB U KOPHETUTOIOB TUKUX OPM U KYJIETYPHBIX COPTOB pacTeHUi, repoapuii «CenbCKOX03sIICTBEHHBIC PACTEHUSY.

JIaGopaTopHbIC 1 MPAKTHIECKUE PAOOTHI:

Jkckypeust «OCHOBHBIE METOJIBI U JIOCTHIKECHUS CEIEKIIUN PACTEHHI U )KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO, INIEMEHHYIO epMy, COPTOUCTILITATENLHBIN YUaCTOK, B




TCIININYHOC X03$II>’ICTBO, na6opaTopmo arpOyHUBCPCUTCTA UJIM HAYYHOT'O I_ICHTpa)».

HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 1O BUOJIOT'MN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUS

Cornacao ®I'OC COO, ycraHaBnuBaroTca TpeOOBaHMS K pe3yabTaTaM OCBOSHHS 00yYarOIIUMHUCS IPOrpaMM CpeJHEro o01ero oopa3oBaHus: TMYHOCTHBIM, METAIIPEAMETHBIM 1
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType TUYHOCTHBIX Pe3yJIbTATOB OCBOSHHS ITpeaAMeTa «BHOIoTHs) BhIIEIEHBI CIEIYIONIE COCTABIISIONINE: OCO3HAHUE 00yUYarOIIMMHCS POCCUHCKON IpaXIaHCKON
WACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BHTHUIO, CAMOCTOSITETIHBHOCTH M CAMOOTIPE/ISIICHHIO, HATMYME MOTUBAIIMU K O0Y4YEeHUIO OMOJIOTHH, LIeJICHANPaBICHHOE Pa3BUTHE
BHYTPEHHHUX YOCKACHUI TMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUECKUX TPAAULUHA Pa3BUTHS OMOIOTMIECKOr0 3HAHUS, TOTOBHOCTD U CIIOCOOHOCTH O0YHYaIOIINXCSI
PYKOBOJICTBOBATHCSI B CBOCH JEATEIHHOCTH LIEHHOCTHO-CMBICIIOBBIMH yCTAaHOBKAMH, IPUCYIIMMHU CUCTEME OMOJIOTHYECKOTO 00pa30BaHus, HATMYNE SKOJIOTHYECKOTO
[PaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTh LEIN U CTPOUTD KU3HEHHBIE IIJIaHBL.

JIMYHOCTHBIE PEe3yNIbTaThl OCBOCHHUS MTpeJMeTa « BHONOTHsDY JOCTHTA0TCSl B €JUHCTBE YUEOHOM U BOCIIUTATENILHOM NESATEIBbHOCTH B COOTBETCTBHH C TPAJAUIIHOHHBIMH
POCCUIICKUMU COIIMOKYJIBTYPHBIMH, HCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH, TIPUHSTHIMU B OOIIIECTBE MPaBHIaMU M HOPMaMH TTOBEICHUS U CIIOCOOCTBYIOT
[IpoLeccCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHMS U CAMOPA3BUTHSL, Pa3BUTHsI BHYTPEHHEN MO3ULMY TUYHOCTH, TATPUOTU3MA, YBAXKEHMSI K 3aKOHY M NIPaBOIIOPAIKY, YEIOBEKY TpyAa U
CTaplieMy MOKOJIEHHIO, B3aMMHOTO YBa)KE€HHs, 0EpeKHOTO OTHOIICHHUS K KyJIbTYpHOMY HACIEINIO U TPaAUIMIM MHOTOHAIMOHATIBHOTO Haponaa Poccuiickoit deneparuu, mpupoie
1 OKpY’Karollel cpene.

JIMuHOCTHBIE Pe3yNbTaThl OCBOEHHS yueOHOoro npeaMeTa «bronorus» HoMKHbBI OTpaskaTh TOTOBHOCTh M CLIOCOOHOCTH 00YYaIOLINXCSl PYKOBOJCTBOBATHCS CHOPMUPOBAHHON
BHYTPEHHEH MO3HIIUEH TMYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTAIIHI, IIO3UTUBHBIX BHYTPEHHUX YOCKACHHUH, COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IEHHOCTSIM POCCUHCKOTO
00I1IeCTBa, paCIIMPEHHNE KU3HEHHOTO OMBITA U OMBITA JEITEIbHOCTH B MIPOLECCE Pean3aliid OCHOBHBIX HalpaBleHUH BOCIUTATENLHON ESTEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpakIancKOro BOCUTAHNUA:
cOpPMHPOBAHHOCTH I'PAXKIAHCKOM TTO3UIINU 00YUAIOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO YWICHA POCCUHCKOTO 00IIEeCTBa;
OCO3HAHME CBOMX KOHCTHUTYIIMOHHBIX TIPaB U 003aHHOCTEH, YBaKCHUE 3aKOHA U TIPABOTIOPSIIKA;
TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOﬁ ACATCIIBHOCTH IIPU CO3JJaHUN y'-Ie6HBIX ITPOCKTOB, PCIICHUN yT-Ie6HBIX 1 IO3HAaBAaTCIIbHBIX 3aJ1a4, BBITTIOJTHECHHUHN OMOJIOTMYECKUX
DKCIIEPUMEHTOB;
CIIOCOOHOCTB ONPENEIISATh COOCTBEHHYIO MO3HIMIO MO OTHOIICHUIO K SBICHHUSM COBPEMEHHOW JKU3HH M OOBSCHATSH €€;
YMEHHE YYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOT'O B3aUMOJCHCTBHS JIFOJICH ¢ pa3HBIMH YOCKACHHUAMH, KyJIbTYPHBIMU LIEHHOCTSMH M COLIUATIBHBIM
MOJIOKEHHEM;
TOTOBHOCTB K COTPY/IHHYECTBY B IPOIIECCE COBMECTHOTO BHIIOJHEHUS Y4eOHBIX, IO3HABATEIILHBIX U UCCIIEIOBATENILCKUX 33184, YBAXKUTEIHHOTO OTHOLICHHS K MHEHHIO
ONITOHEHTOB IIPU 00CYKICHUH CIIOPHBIX BOIIPOCOB OUOIIOTMYECKOTO COJICPIKAHUS;




T'OTOBHOCTH K FyMaHI/ITapHOﬁ n BOJ'IOHTépCKOfI JACATCIIBHOCTH,

2) NaTPHOTHYECKOr0 BOCITUTAHMSI:

c(hOpMHUPOBAHHOCTH POCCHHCKON TPaKIAaHCKOW MACHTUIHOCTH, TATPUOTH3MA, YBAXKEHISI K CBOEMY Hapoy, YyBCTBAa OTBETCTBEHHOCTH mepea PoamHo, ropAoCcTH 3a CBO Kpai,
cBoro PoauHy, CBOM SI3BIK U KYNBTYPY, IPOIIOE U HACTOSIIEEC MHOTOHAITMOHATBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACIIEAHIO U MaMSATHHKAM TPUPOJIBI, TOCTIKeHUIM Poccnn B Hayke, ICKYCCTBE, CIIOPTE, TEXHOIOTHX, TPYIE;

CIIOCOOHOCTB OIICHUBATH BKJIAJI POCCHUICKUX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHUC OMOJIOTHU, IOHUMAHHUS 3HAUCHYSI OMOJIOTUH B MIO3HAHUH 3aKOHOB IPUPOJIBI, B )KU3HHU YEIOBEKA U
COBPEMEHHOTO OOIIECTBA;

neitHas yoexIEHHOCTh, TOTOBHOCTD K CITY>KeHHIO0 U 3ammuTe OTedecTBa, OTBETCTBEHHOCTH 32 €ro CyAb0Yy;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

OCO3HaHME TYXOBHBIX LIEHHOCTEN POCCUIICKOTO HApOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MTOBEICHUS;

CHOCO6HOCTI> OLICHMUBATDH CUTYallUIO U MPUHUMATh OCO3HAHHBLIC PCIICHNSA, OPUCHTUPYACH Ha MOPAaJIbHO-HPAaBCTBECHHBIC HOPMBI 1 HEHHOCTHU,

OCO3HaHUE JIMYHOTO BKJIAJ[a B IIOCTPOCHHUE YCTOMYNBOTO Oy TYIIETO;

OTBETCTBCHHOC OTHOIICHHNE K CBOUM POJUTECIIAM, CO3AaHNIO CEMbU HAa OCHOBE OCO3HAHHOT' O IPUHATHA HeHHOCTeﬁ CEMEMHOM KM3HHU B COOTBETCTBHUH C TpaguuusaM1 HAapOa0B
Poccuwu;

4) 3CTEeTHYECKOro BOCIIUTAHMA:

PCTETUYECKOE OTHOIIIEHUE K MHUPY, BKIIOYAs SCTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Aa, OOMIECTBEHHBIX OTHOIICHHIA;
[MOHUMaHUE AYMOIMOHAJILHOIO BO3JAEHCTBHS )KUBOM MTPUPOJIbI U €€ IEHHOCTH;

FOTOBHOCTH K CAMOBBIPAKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHUE MPOSIBIISITh KAUECTBA TBOPUYECKOM TUYHOCTH;

5) ¢pu3nyeckoro BocnuTaHusl, GopMUPOBAHUS KYJIbTYPhI 3/10POBBSI M YMOIMOHAJIBLHOTO 0J1ar OOy s

MOHUMAaHNE W Pean3alus 3JI0pOBOTro 1 0e301acHOro 00pasa )KU3HU (30pOBOE NIUTAHKE, COOI0ICHIE THIMEHUYECKUX TIPAaBHIT K HOPM, cOaTaHCUPOBAHHBIN PEXKUM 3aHATHH 1
OTABIXa, peryisipHas Gu3ndecKas akTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOLIEHHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXHYECKOMY 37I0POBBIO;
[MOHMMaHWe IIEHHOCTH MPAaBHJI HHINBUAYAIBHOTO M KOJUIEKTHBHOTO O€30TaCHOTO MTOBE/ICHHUS B CUTYAIHSIX, YTPOXKAIONINX 3I0POBBIO M KU3HH JIOIEH;

OCO3HAHHUE MOCIEICTBUNA 1 HENPUATHS BPESIHBIX TPUBBIYEK (YIOTPEOICHHS AIKOTOJIsl, HAPKOTHKOB, KYpPEeHUSI);

6) TPy10BOr0 BOCTIUTAHMSA:
rOTOBHOCTH K TPYZY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAOIIO0HE;
rOTOBHOCTB K aKTUBHOM JIEATEIBHOCTH TEXHOJIOTUUECKON U COLMANBHOM HalPaBIEHHOCTH, CIIOCOOHOCTh MHULIMMPOBATh, INTAHUPOBATh U CAMOCTOSTEIBEHO BBIIOJIHSTH TaKYO




NESATSILHOCTS;
WHTEpEeC K Pa3nIHbIM cepam npodeccnoHambHON AeITENPHOCTH, YMEHHE COBEPIATh OCO3HAHHKIN BRIOOP Oyaymieit mpodeccun 1 peaim30BeIBaTh COOCTBEHHBIC )KU3HEHHBIE
[J1aHEbI;

TOTOBHOCTB M CTIOCOOHOCTB K 00pa30BaHMIO M1 CAMOOOPA30BaHUIO HA MPOTHKCHUH BCEH KU3HH,

7) 3K0JI0rH4eCKOro BOCIUTAHHUS:

YKOJIOTHYECKH 11e7ecO00pa3HOe OTHOIICHUE K MPUPOJIC KaK HCTOYHHKY KU3HU Ha 3eMJIe, OCHOBE €€ CyIECTBOBAHUS;

MMOBBIIIICHUE YPOBHS SKOJIOTHYECKOW KYJIBTYphI: MPHOOPETEHUE OMBITA INITAHUPOBAHMS ITOCTYIIKOB M OIIEHKH WX BO3MOYKHBIX MOCIIEACTBUH IIJIs1 OKPYIKAIOIIEH CPEIBL;
OCO3HaHUE TII00ATFHOTO XapaKTepa SKOIOTHIECKHUX MpoOJIeM U IMyTel UX PelleHHs;

CIOCOOHOCTP MCIIOJIL30BaTh MPHOOPETACMBbIC PU U3YYCHUH OMOJIOTHH 3HAHUS U YMEHHUSI [P PEIICHUH MPOOJIEM, CBA3aHHBIX C PAI[HOHAIBHBIM MPUPOIOTIOIb30BAHUEM
(cobmoieHue TpaBmIT IOBEJICHHSI B IPUPO/IE, HAIIPABIEHHBIX HA COXPaHEHUE PABHOBECHS B DKOCHCTEMAX, OXpaHy BUJOB, DKOCHCTEM, Onochepsr);

AKTUBHOE HENPUATUE NCHCTBUM, IPUHOCSIIUX BPEI OKPYKAFOIIEH IPUPOIHON Cpejie, YMEHUE MPOTHO3UPOBATh HEOJIArOMPHUATHBIC SKOJIOTHIECKHUE MOCIISACTBUS
MpeINPUHUMAEMBIX IEUCTBUI U MPEAOTBpaIaTh UX;

HaJU4Kle Pa3BUTOrO SKOJIOTHYECKOTO MBILUICHHUS], SKOJIOTHYECKON KYJIbTYpBbI, OMBITA NEATEIbHOCTH 3KOJIOTMYECKON HAallpaBICHHOCTH, YMEHHS pyKOBOACTBOBATHCS UMU B
[103HABaTEJIbHOW, KOMMYHUKATUBHON U COLMAJIbHOM MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JEATEIbHOCTH 3KOJIOTHYECKOW HAIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHUS

cpOpMHPOBAaHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U OOIIECTBEHHOM PAKTHKH, OCHOBAaHHOTO Ha TUAJIOTe KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOIMKYJILTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3bIKOBON M UUTATEIHCKOH KyJIbTYPHI KaK CPE/ICTBA B3aMMOICHCTBUS MEX/Y JIFOJBMH U TO3HAHUS MUPA;

MOHMMaHKE CIIeHU(HUKH ONOJIOTUH KaK HayKH, OCO3HAHUS €€ PoJIi B (POPMUPOBAHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3IaHUH LETOCTHOTO MPEICTaBICHHS 00
OKpYIKarollleM MUpPE KaK O eIMHCTBE TPUPO/IBI, YEIOBEKA U 00IIECTBa, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH 1 pelieHrH Po0JIeM COXpaHEHHs TPUPOAHOTO PABHOBECHSI;
yOeKIEHHOCTD B 3HAYUMOCTH OMOJIOTHH AJIsl COBPEMEHHON [IMBUIIM3ALIMH: 00eCIeYeHNsT HOBOTO YPOBHS pPa3BUTHS MEAUIMHBI, CO3/JaHUE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHA,
CTIIOCOOHBIX peliaTh pecypcHbIe MPOOIEMBI Pa3BUTHS YEIOBEUECTBA, IIOMCKA ITYTEH BBIX0/]a U3 TTI00aBbHBIX IKOJIOTHIECKUX MPoOIeM 1 obecrieueHHs iepexo/ia K yCTOMUHBOMY
Pa3BUTHIO, PALIIOHAJILHOMY HCIIOJIb30BaHUIO PUPOTHBIX PECYPCOB M (HOPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HH;

3aWHTEPECOBAHHOCTH B ITOJYYCHUH OMOJIOTMYECKUX 3HAHUM B EIISIX HOBBILIECHUS 00LIEH KyJIbTYpPbl, €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, KaK COCTaBHOW 4acTH ()yHKLMOHAIBHON
rpaMOTHOCTH 00YYaromuxcsi, GOpMUPYEMOi TIPH N3yUEeHUH OUOJIOTHH;

[MOHUMAaHNE CYIIHOCTH METOAOB ITO3HAHMUS, HCIIOJIb3YEMBIX B ECTECTBEHHBIX HAayKaxX, CHOCOOHOCTH MCIIONB30BATh ITOJIydaeMble 3HAHUS JUIsl aHAIN3a U OOBSCHEHUS SIBICHUN
OKPYKAOIIEro MUpPa U MPOUCXOSIIUX B HEM M3MEHEHHH, YMEHHUE JIeNIaTh 000CHOBAHHBIE 3aKITIOUCHHS] Ha OCHOBE HAYYHBIX (DAKTOB M MMEIONIMXCSI IAHHBIX C TIETIHIO TTOJTyYeHHUS
TOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIBHO UCIIONBb30BaTh OHMOJIOTHUECKUE 3HAHUS JJIs PelIeHHsI TPOOJIeM B peallbHBIX KU3HEHHBIX CUTYalLUsX;

OCO3HAHME IEHHOCTH HAyYHOH AeATeTbHOCTH, TOTOBHOCTh OCYIIECTBIIATE MPOSKTHYIO M UCCIIEI0BATEIILCKYIO IESITEIFHOCTh HHANBUIyaIbHO U B TPYIIIIE;

FOTOBHOCTB M CLIOCOOHOCTB K HETIPEPHIBHOMY 00Pa30BaHMIO U caMO0OPa30BaHMIO, K AKTUBHOMY MOJTYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUH C KHU3HEHHBIMH
MOTPECOHOCTSIMHU.




METAIIPEIMETHBIE PE3YJIBTATBI

MerTanpeaMeTHbIE pe3yIbTaThl OCBOCHUS yueOHOTo mpeaMeTa «bronorusy BKII0UaloT: 3HaYMMbIe 7151 JOPMUPOBAHUST MEPOBO33PEHUS 00yUaIOMINUXCS MEXKIUCIUILTHHAPHEIE
(MexnpenMeTHbIE) OOLIeHayYHbIE TOHATH, OTPAYKAIOIIUE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U CIELU(PHUKY METOJIOB TO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHbIX HayKax
(BewiecTBO, SHEPTUSL, SBICHUE, IPOLIECC, CUCTEMA, HAy4HBIH (aKkT, HPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIEI0BaHIE, HAOIIOJEHNE, H3MEPEHHUE, FKCTIEPUMEHT
W IpYTYX), yHUBEpCaJbHbIC yuyeOHbIe NeHCTBUS (T03HABATENbHBIC, KOMMYHHKATUBHBIE, PETYIATUBHBIE), oOeceunBatomye GopMupoBanne GyHKIHOHAILHONW IPaMOTHOCTH U
COLMAJIbHON KOMIIETEHIIMH 00Y4arOLINXCsl, CIIOCOOHOCTh 00Y4aOLINXCsl HCTI0NIb30BaTh OCBOCHHBIE MEXAUCLUITIMHAPHbBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHBIC
yueOHbIC ICHCTBHS B IIO3HABATEIBHON U COLMAILHON TIPaKTHKE.

MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHUS IPOrPaMMBbl CPEAHEr0 0011ero 00pa30BaHus HOJDKHBI OTPaXKaTh:

OBiaaneHue yHUBEPCATbHBIMY Y4€OHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBble JOrHYecKHe AeiCcTBH:

CaMOCTOSITEIBHO (POPMYIHPOBATH U aKTYAIN3UPOBATh IPOOJIEMy, pacCMaTPUBATh €€ BCECTOPOHHE;

WCTIOJIB30BaTh MPHU OCBOCHUH 3HAHWH MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHaIu3a, CHHTE3a, CPABHEHMS, KIIaCCH(DUKAIIH, 0000IIEHNS), PACKPBIBATH CMBICI OHOIOTHYECKIX
MOHSATHHN (BBIIEIATH MX XapaKTEPHBIE MPU3HAKHU, YCTAHABIMBATH CBS3H C APYTUMH MOHSATHIMH);

OIPEACIATL LCIIN ACATCIbHOCTHU, 3aaBasd NapaMETPbl U KPUTECPHUU UX JOCTUIKCHUA, COOTHOCHUTDL PE3YJIbTAThl ACATCIBHOCTU C ITOCTABJICHHBIMU LCJISAMU;

MCIIONIb30BaTh OMOIOTHYECKHE TIOHATHS JIJIsl OOBSICHEHUS! (PaKTOB W SIBJICHHI KUBOW TIPUPOIBL;

CTPOUTH JIOTHYECKHE PACCYKICHHS (MHAYKTHBHEIE, ISAYKTUBHEIE, TI0 aHAJIOTHH), BBISBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pACCMaTPUBACMBIX SIBICHUSX, POPMYITHPOBATH
BBIBObI U 3aKJIFOYCHU A,

MMPUMEHATH CXEMHO-MOJIETIBHBIE CPEICTBA ISl PECTABIICHISI CYIIECTBEHHBIX CBS3€H M OTHOIIEHUH B N3y4aeMbIX OHOJIOTHYECKUX 00BEKTaX, a TAKKE MPOTHBOPEUHA Pa3HOTO
POJa, BBIABJIICHHBIX B pPa3JIMYHBIX I/IH(I)OpMaHI/IOHHbIX HNCTOYHHKAX,

pa3pabaThIBaTh TUTAH PEUICHHS MTPOOIIEMBI C YIETOM aHAN3a NMEIOIINXCSI MATEPUATBHBIX U HEMaTepPHAaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JIETEILHOCTD, OIIEHUBATh COOTBETCTBHE PE3YJHTATOB IIEJISIM, OLIEHUBATH PUCKH TIOCIIEICTBUI JIEATEILHOCTH;

KOOPAWHUPOBATE W BBITIOJIHATH pa60Ty B YCJIOBUX p€ajIbHOI'0, BUPTYAJIbHOTI'O U KOM6I/IHI/IpOBaHHOFO BSaHMO):[efICTBHSI;

[Pa3BHBATh KPEATHBHOE MBIIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX ITPOOIIEM.

2) 6a30BbIe HCCIETI0BaTEIbCKHE IeHCTBHUSA:
BJIaJICTh HaBBIKAMH YU4E€OHO-HCCIIEI0BATENbCKON U MPOEKTHOM ESTEIHbHOCTH, HABBIKAMU pa3pelIeHus Mpo0JieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOUCKY
MCTOJIOB PCIICHHA NIPAaKTUYCCKUX 3aJiad, IPUMCHCHUIO pa3JIMYHbIX METOJOB ITO3HAHUA,
WCTIOJIb30BaTh Pa3JIMUHbIC BUJIBI AEATEILHOCTH MO MOJTYYEHHIO HOBOT'O 3HAHUS, €0 HHTEPIPETalluy, MPeoOpa3oBaHMIO U IPUMEHEHHUIO B YU€OHBIX CUTYalUsIX, B TOM YHCIIE IPU
CO31aHNHn y‘Ie6HI)IX " CONHAJIBHBIX ITPOCKTOB,
(hopMHPOBaTH HAYYHBIH TUIT MBILUICHHS, BIQJCTh HAYYHOH TEPMUHOIOTHEH, KIFOUEBBIMHU MOHATUSIMHA U METOJAMH;
CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTENbHON NEATEIBHOCTH M KU3HEHHBIX CUTYaLUsIX;
BBISIBJIITH IPUIMHHO-CIICACTBECHHBIE CBA3U U aKTYaIM3UpOBaTh 3aJauy, BBIABUIaTh TUIIOTE3Y €€ PeLICHUs, HAXOAUTh apryMEHTHI Ul J0Ka3aTeIbCTBAa CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMETPhl U KPUTEPUH PEILICHUS;
aHAJIM3UPOBATH I1OJIyYCHHBIE B X0JI€ PELLICHUS 3aa4H PE3YJIbTaThl, KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOIHO3UPOBATH U3MEHEHHUE B HOBBIX YCJIOBUSX;
1aBaTh OLICHKY HOBBIM CHTYalUsIM, OLICHUBAThH IPHOOPETEHHBIH OITBIT;




OCYIIECTBIIATD IeJICHANIPAaBICHHBIN TIOMCK MIEPEHOCA CPEACTB U CIIOCOO0B IEHCTBUS B MPOPECCHOHANBHYIO CPEaY;

YMETh IIEPEHOCUTH 3HAHUS B [TI03HABATENIBHYIO U MIPAKTUYIECKYIO 00JIaCTH KU3HEAESTEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHMSI U3 PAa3HBIX MPEIMETHBIX 00JacTeii;

BBIIBUT'aTh HOBBIC UJIEH, IIPeJIaraTb OPUTrHHAIbHbBIE OAXO0AbI M PELIeHNs, CTaBUTh IPOOJIEMBI U 33aJa4H, JOIYCKAOIINE aJlbTePHATUBHBIC PELLICHHUS.

3) paGoTa ¢ uHpopmManueii:

OPHEHTUPOBATHCS B PA3IMUHBIX HCTOUHHKAX HH(OpMAINH (TEKCTE yaeOHOTO MOCOOHS, HAYYHO-TIOMYJIIPHOM JIUTEpaType, ONOJIOTHIECKHUX CIOBAPSIX U CIIPAaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHeTe), aHaIM3MpOBaTh HHGOPMALIUIO PAa3IMYHBIX BUAOB U (POPM MPEACTABICHUS, KPUTUYECKH OLIEHUBAThH €€ JOCTOBEPHOCTH U
HETIPOTHBOPEUHBOCTE;

(bOopMyIHPOBATh 3aMPOCHl U MPUMEHATH PA3THMIHBIC METOBI IPH MTONCKE U 0TOOpEe OMOIornueckoi HHpopMaIuy, He0OX0ANMOI IS BEITOJTHEHHS YIeOHBIX 3a/a4;

MproOpeTaTh OMBIT UCTIONB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO HCIOIB30BAHUSI PA3JIMYHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITETTFHO BEIOMPATh ONITUMAITBHYIO (POPMY TIPEICTABIEHUS ONOMOrnYeckoi HHPopMaun (CXeMbl, TPaQUKH, TUArPaMMBbl, TAOJIUIBL, PUCYHKH U IPYTOE);

HCII0JIb30BaTh Hay‘-leIﬁ SA3BIK B KAYECTBC CPCACTBA IPpHU pa60Te C 6HOHOFH‘I€CKOﬁ I/IH(I)OpMaHI/ICI\/'I: IMPUMCHATb XUMHWYCCKHUE, (bI/I?:I/I‘ICCKI/IC 1 MaTCMaTHYCCKUC 3HAK U CUMBOJIbI,
¢dopmybl, ab0peBuaTypy, HOMEHKIIATYPY, UCTIOJIB30BaTh U MPeoOpPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIaJIeTh HABBIKAMU PAcIlO3HABAHUS U 3aLIUTHI HHPOpMAIHU, HHOOPMAMOHHONH 0€3011aCHOCTH JINYHOCTH.

OBJj1ajieHHe YHHBEPCATbHBIMH KOMMYHHKATHBHBIMH JIEHCTBUSIMU:

1) obmenne:

OCYIIECTBIATE KOMMYHHUKAIIUNU BO BCEX C(i)ean JKU3HHU, aKTUBHO Y4aCTBOBATh B JUAJIOI€ WJIN AUCKYCCHUHU I10 CYIICCTBY OGCy)KI[aeMOﬁ TEMBI (yMeHI/Ie 3aaaBaTh BOIIPOCHI,
BBICKA3bIBATh CY)KICHHUSI OTHOCHTEIILHO BBIMTOIHEHHS TPEIaracMoi 3a/1auu, yIUTHIBATh HHTEPECHI U COTTIACOBAHHOCTD MMO3MITHIA IPYTHUX YIACTHUKOB JHAIIOTA HITH JUCKYCCHH);
pacrio3HaBaThb HeBep6aJTBHBIe cpeacTsa O6HIeHI/IH, IMOHMUMATh 3HAUYCHUE COIUAJIbHBIX 3HAKOB, INPEAIIOCHIIIOK BO3HUKHOBCHUA KOH(bJII/IKTHBIX CHTyaHHﬁ, YMETh CMATYATh
KOH(MJIMKTBI ¥ BECTH [IEPETOBOPHI;

BJIaJIeTh PA3IMYHBIMU CIIOCOOAMH OOIICHHUS U B3aMMOJICHCTBHUS, IOHMMATh HAMEPEHUS PYTHX JIFOJICH, MPOSIBISATH YBAKUTEILHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOU
(dhopMme hopMyTUPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHMS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) COBMECTHAsI 1eATeJIbHOCTD:

MOHUMATh U UCIIOJIh30BaTh MPEUMYIIIECTBA KOMaHTHON W UHIUBHUIyaIbHOM PabOThI IPH peIlieHHH OUOJIOTMUYECKON MPoOieMbl, 000CHOBBIBATH HEOOXOJUMOCTh TIPUMECHEHHS
rpyNIOBBIX (GOPM B3aUMOJECHCTBUSI IPH PELICHUH yueOHOW 3a1a4M;

BEIONPATH TEMATHKY U METOABI COBMECTHBIX NEHCTBHI C YIETOM OOIINX HHTEPECOB U BO3MOKHOCTEN Ka)K/I0TO YICHA KOJIJIEKTHBA,

[IPUHUMATH 1€ COBMECTHOM I€ATENbHOCTH, OPTaHU30BBIBATh U KOOPANHUPOBATH IEHCTBHS 1O €€ JOCTH)KEHUIO: COCTABIATH IJIaH JEHCTBUMN, paCIpENeNATh POJIU C YIETOM
MHEHUH Y4aCTHHKOB, 00CYKAaTh pe3yabTaThl COBMECTHON paboThI;

OLIEHMBATh KA4ECTBO CBOET0 BKJIA/la M KaXJIOTO y4acTHHKA KOMaH/bl B OO Pe3yIbTaT M0 pa3paboTaHHBIM KPUTEPUSIM,;

MpearaTb HOBbIE IPOEKTHI, OLIEHUBATh UJIEU C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHYECKOW 3HAYNMMOCTH;

OCYIIIECTBIISTH MIO3UTUBHOE CTPATETHUECKOE MOBEICHHUE B PA3TMYHBIX CUTYAIHSX, IPOSBIATH TBOPYECTBO H BOOOpakeHHE, OBITh MHUIIMATHBHBIM.




OBJ1ajieHHe YHHBEPCATbHBIMH PEryIssTHBHBIMH e CTBUAMM:

1) camoopranu3zanms:

HCIIOJIB30BaTh OMOJIOTHYECKHE 3HAHUSI JIJIs BBISIBJIEHHSI IPOOJIEM U UX PEIICHUS B )KU3HCHHBIX U YUEOHBIX CHTYAIUsX;

BBIOUpATh HA OCHOBE OHOJIOTMYECKHMX 3HAHHH [IEJIEBBIE U CMBICJIOBBIE YCTAHOBKH B CBOMX JEHCTBHAX M MIOCTYIIKAX 110 OTHOIICHHUIO K )KMBOW MPUPOJIE, CBOEMY 3I0POBBIO
3710POBBIO OKPYKaOIINX;

CaMOCTOSTEIBHO OCYIIECTBIISATH MO3HABATEIBLHYIO I TEIHOCTD, BBISBIIATEH MPOOJIEMBI, CTABUTH U (DOPMYIHUPOBATH COOCTBEHHBIE 33/1a4i B 00pa30BaTEIbHOM AEATENBHOCTH U
PKH3HEHHBIX CHTYaIlUsIX;

CaMOCTOSTEIBHO COCTABIIATH UIAH PEIIECHHs TPOOIEMBI C YYETOM MMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOYTEHHIA;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM;

paCIIMPSTL PAMKH Y4€OHOTO MPeAMETa Ha OCHOBE JIMYHBIX TPEAIIOYTCHHIA;

nenaTh 0CO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHMBAThH TIPHOOPETEHHBII OIIBIT;

CHoCcOoOCTBOBATh (POPMUPOBAHUIO U TPOSIBJIICHUIO IIIMPOKOM 3PYIUITNK B Pa3HBIX 00JIACTSIX 3HAHUH, MOCTOSHHO MOBHIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B ACATCIILHOCTD, OLICHUBATL COOTBCTCTBUC PE3YJILTATOB LC/IAM,

BJIAJICTh HABBIKAMH [TO3HABATEIbHOM Pe(IICKCHU KaK OCO3HAHMUSI COBEPIIAEMbIX JICHCTBHI U MBICIUTEIIBHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHMIA, HCIIOIB30BATH TIPUEMBI
pedIIeKCHu 7Tt OLIEHKH CHTYAIHH, BBIOOpA BEPHOTO PELIICHHUS;

YMCTb OLICHMBATh PUCKU U CBOCBPEMCHHO ITPUHUMATL PCHICHUSA 110 UX CHUIKCHHIO,

[PUHUMATh MOTHBBI U apT'yMEHTBI IPYTUX [PH aHAIN3€ PEe3yJIbTaTOB JAESTEIbHOCTH;

3) npuHsTHE CeOSI M APYTUX:

[PUHUMATE ce0s1, MOHUMAas CBOU HEJJOCTATKU M JOCTOMHCTBA;

[MPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MIPH aHAIN3€E PE3yIbTaTOB ACSITEIHHOCTH;
[pU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLINOKH;

[pa3BUBaTh CHOCOOHOCTH MOHUMATh MHP C IO3UIIUH JIPYTOT0 YeJIOBeKa.

INPEIMETHBIE PE3YJIbTATDBI

[IpeameTtHble pe3yabTaThl ocBoeHus nporpammbl COO mo Ouosoruy Ha 6a30BOM ypOBHE BKIIIOYAIOT CHeUMpUUECKUE A1l y4eOHOTO npeamera « buojaorus» HaydHble 3HAHUS,
VMEHUS M CTIOCOOBI IEHCTBU 110 OCBOSHHIO, HHTEPITPETAIINH

1 IpeoOpa30BaHUIO 3HAHWH, BUABI JESITEIBHOCTH T10 MTOTYYSHUIO HOBOTO 3HAHHA M IPUMEHEHHUIO 3HAHUH B Pa3JIMUHBIX YI€OHBIX CUTYaIUsX, a TAK)KE B pealibHBIX )KU3HEHHBIX
CUTYyalLusiX, CBSI3aHHBIX ¢ Ononorueil. B mporpamMe npenaMeTHbIe Pe3yNbTaThl MPEACTABICHBI IO T01aM 00yUeHHS.

[IpenMeTHBIE pe3yNbTaThl OCBOEHUS yueOHOTO rpenmeTa «buonorusy 6 10 knacce nOKHBI OTPaXKaTh:
c(OPMHPOBAHHOCTH 3HAHHH O MECTE M POJIM OUOJIOTHU B CUCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUPa U




HAYYHOTO MUPOBO33PEHHS, O BKJIa€ POCCHHCKUX U 3apyOeKHBIX yUEHBIX-ONOJIOTOB B pa3BUTHE OMONOTHH, (YHKIIMOHATEHON IPaMOTHOCTH YeJI0OBEKa /ISl PEILCHHS >KU3HEHHBIX
3ajay;

yYMEHHUE PacKpbIBaTh COJIepKaHne OMOIOTHIECKUX TEPMHUHOB M IOHSTHI: )KU3Hb, KJIETKa, OPraHU3M, MeTaboIn3M (0OMEH BELIeCTB U MPEBPALICHUE SHEPTHH), TOMEOCTa3
(camoperymsinus), ypoBHEBasi OpraHU3aLsl KUBBIX CUCTEM, CAMOBOCIIPOM3BEIEHHE (PENPOIYKLNS), HACTIEICTBEHHOCTh, N3MEHUUBOCTh, POCT U Pa3BUTHE;

YMEHHE U3JIaraTh OMOIOTHIECKHe TeOpUH (KJIETOYHAsI, XPOMOCOMHAsI, MyTaI[OHHAs, [IEHTPaIbHasl JOTMa MOJIEKYJISIpHOU Omomnoruw), 3akoHs! (I'. Mengens, T. Moprana, H.

1. BaBuiioBa) 1 yueHus (0 HEHTpax MHOTO0Opa3ys U MPOUCXOKACHUS KyIbTypHBIX pacTeHuii H. M. BaBunosa), onpenenars rpaHUIbl UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;
YMEHHUE BIIaIeTh METOAAMHU HayYHOI'O I03HaHUS B OMOJIOTHY: HAOIIOJJEHNE U ONIMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBICHUN, OpPraHN3alys U IPOBEeHNEe OHOJI0IUIECKOTO
PKCIICPUMEHTA, BBIBIDKEHHE TUIIOTE3bI, BHISIBIICHUE 3aBUCUMOCTH MEKAY HCCICAYEMbIMH BEIMYMHAMHE, OOBSICHEHNE MTOTyUYEHHBIX Pe3yIbTaToOB, UCIIONb30BaHHBIX HAYYHBIX
[OHSATHH, TEOPHUIl ¥ 3aKOHOB, YMEHHE JIeJIaTh BEIBOABI HA OCHOBAaHHUH IIOJIyYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIICISTh CYIIECTBEHHBIC IPU3HAKHY BUPYCOB, KJIETOK IPOKAPHOT U 3YKAapUOT, OAHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MIPOLIECCOB: OOMEHa
BEIICCTB U NPEBPAIICHUS SHEPTHUHU B KIIETKE, (POTOCHHTE3A, MIIACTUIECKOTO U SHEPTeTHIECKOT0 00OMEHa, XeMOCHHTE3a, MUT03a, Mei103a, OII0IOTBOPEHHS, pa3MHOKEHUS,
WHIAWBUAYaJIbHOTO Pa3BUTHS OPraHu3Ma (OHTOTEHE3);

YMCHUC IMMTPUMCHATDH IMOJIYUCHHBIC 3HAHUA I O6’B$1CH€HI/I$I OHMOJIOTHYECKUX IIpoueCCoOB U HBJ’IGHI/II‘/'I, JJIA IPUHATHSA TPAKTUYCCKUX peHIeHI/II\/'I B HOBCCZ[HGBHOﬁ JKHN3HU C LICJIBIO
oOecriedeHus 0€30MaCHOCTH CBOETO 3I0POBbS U 3I0POBbS OKPYIKAIOIIUX JIIOJIEH, COOMI0AEHUS HOPM IPaMOTHOTO TIOBE/ICHHSI B OKPY KarOIel MPUPOAHON cpesie, TOHUMaHKe
HE00XOIUMOCTH UCIIOJIb30BAHUS TOCTHXKEHUH COBPEMEHHOM OMOJIOrMU U OMOTEXHOJIOTHH 151 pallMOHAIBHOTO MPHUPOAOIIONb30BAHMS;

YMCHUC pCUIATh JICMCHTAPHBIC TCHETUYCCKUE 3a/la41 Ha MOHO- U I[I/II‘I/I6pI/IILHO€ CKpC€IIMBaHUE, CHUCIIJICHHOC HACJI€AOBAHUC, COCTABIIATEL CXCMbI MOHOI‘I/I6pI/IZ[HOI‘O CKpCUIMBaHUA
U151 TIPE/ICKa3aHusl HaclleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOHATH T1a00paToOpHBIE U MPAKTUIECKUE padOoThI, COOJIOIATh MTPaBMIiIa IpH paboTe ¢ yueOHBIM U Tab0paTOPHBIM 000PY/I0BaHHEM;

YMCHHUE KPUTUYCCKU OICHUBATH U UHTCPIIPETUPOBATH I/IH(i)OpMaHI/IIO 61/IOJ]OFI/I‘ICCKOFO COJZICPIKaHMsA, BKIIFOYAIOITYTO IICECBAOHAYYHBIC 3HAHUA U3 Pa3JIMYHbIX UCTOYHHUKOB (CpeILCTBa
MaccoBOW MH(poOpMaIMY, HAYYHO-TIOMYJIIPHBIE MaTEPHabl), STUYECKUE ACTIEKTHl COBPEMEHHBIX HCCIEAOBAaHUN B OMOJIOrHH, MEAULIMHE, ONOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC TMCbMEHHBIE M YCTHBIE COOOIIEHHSI, 00001Iast OMOIOTHYECKYI0 HH(POPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, IPaMOTHO UCIIOJIb30BATh
MOHSITUHHBIN anmapaTt OUOIOTHH.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS YueOHOTO npeamera «buonorus» ¢ 11 knacce NOIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHHH O MECTE U POJIM OUOJIOTUU B CUCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU KApTUHBI MUPa U
HAYYHOTO MUPOBO33PEHHS, O BKJIAJ€ POCCHHCKUX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE OMOOTHH, QYHKIIMOHAIEHON IPaMOTHOCTH YeJI0BEKa JIJIsl PELICHHUS )KN3HEHHBIX
3a/1a4;

YMEHHUE PacKpbIBATh COJIEpPKaHHE OMOIOTHYECKUX TEPMUHOB M MTOHSATHIA: BUJI, TIOMYJISIINS, TeHOMOH/I, YBOJIONHS, TBUKYIIHE CHUITBI ((aKTOPhI) SBOIONNH, TPUCTIOCOOIEHHOCTh
OpPTaHU3MOB, BUI000pa30BaHKe, IKOJIOTHUECKUE (DaKTOPBI, SKOCHCTEMA, MPOAYLIEHThI, KOHCYMEHTHI, PeIYLEHTHI, LI MUTaH!s, SKOJIOTHYecKas MupaMua, OnoreoneHos,
ouochepa;

YMEHHUE M3JIaraTh OMOJIOrHIecKue TeopruH (IBomonoHHas Teopust U. JlapBrHa, CHHTETHYECKAs! TEOPHsI SBOJIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3aposIieBoro cxoactsa K.

M. Bapa, uepenoBanus rnaBHBIX HarpaBleHU u myTei sBomonnu A. H. CeBepuosa, yuenus o Ouoctepe B. U. BepHanckoro), onpenensts rpaHULBI UX TPUMEHUMOCTH K KUBBIM
cucTreMam;

YMEHHUE BIIaIeTh METOAaMU HayYHOTO MIO3HaHUs B OMOJIOTHU: HAOIIOJCHNE U OTIMCAHUE KUBBIX CUCTEM, MTPOLIECCOB U SIBICHUN, OpPTraHU3alHs U POBEACHUE OMOIOTMIECKOTO
SKCIIEPUMEHTA, BBIIBI)KEHUE TUIIOTE3bl, BHIIBICHUE 3aBUCUMOCTH MEXKAY UCCIIEAYEMbIMH BEJIMUMHAMHU, O0bICHEHUE ITOJIyUYCHHBIX Pe3yJIbTaTOB, UCIIOJIb30BaHHBIX HAyYHbBIX
[OHSATHH, TEOPUil U 3aKOHOB, YMEHHE JIeJIaTh BBIBOBI HA OCHOBAaHUH IIOJIy4Y€HHBIX PE3yJIbTaTOB;




VMEHHUE BBIICIATH CYLIECTBEHHBIC IPU3HAKH CTPOCHUS OMOIOTUYECKUX 00BEKTOB: BUOB, MOMYJISLUHA, TPOIYLIEHTOB, KOHCYMEHTOB, PEAYLICHTOB, OMOT€OLIEHO30B 1 IKOCUCTEM,
0CcOOEHHOCTH TPOLIECCOB: HACIEACTBEHHON U3MEHUYNBOCTH, ECTECTBEHHOI0 0TOOPa, BUI000pa30BaHusl, IPUCIIOCOOICHHOCTH OPraHU3MOB, ACHCTBUS 3KOJIOTHUECKUX (PAKTOPOB Ha
OpTaHU3MBbI, IEPEHOCca BEIECTB U MOTOKA YHEPTUHU B SKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHHUH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOr€OXUMHYECKHX
[IUKJIOB B Omocdepe;

YMEHUE IPUMEHSTh OJIy4YE€HHbIE 3HAHUS U1 O0BSICHEHUS OMOJIOTHYECKUX IPOLIECCOB U SIBICHUH, AJIS IPUHATHS IPAKTUYECKUX PELICHUI B TOBCEIHEBHOM )KU3HHU C LIEIIBIO
obecriedeHus1 0€30MaCHOCTH CBOETO 3I0POBbS U 3I0POBbS OKPYKAIOIIUX JIIOJIEH, COOII0AEHUS] HOPM IPaMOTHOTO TIOBEICHHSI B OKPY KAIOIIEH MPUPOAHON cpeie, IOHUMaHHe
HE00XOIMMOCTH UCIIOJIb30BAHUS TOCTH)KEHUH COBPEMEHHOM OMOJIOrUH JUIsl PALlMOHAIIEHOTO IPUPOIOTIOIb30BAHUS;

YMEHHE pelaTh dJieMeHTapHble OMOJIOTMYEeCKHE 3a/1a41, COCTABIISITh CXEMBI IIEPEHOCa BEIIECTB U SHEPTHU B SKOCHCTeMaX (LeNy MUTaHHs);

YMEHHE BBITIOIHATH Ja00paTOpHBIE U MPaKTHIeCKHe padoThl, COONIOAATh paBuia Mpu padboTe ¢ y4eOHBIM H J1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTHYECKH OLIEHUBATh M HHTEPIPETUPOBATh HHPOPMALIUIO OHOJIOTHIECKOT0 COACPKAHMUS, BKIIOYAIOIIYIO ICEBIOHAYYHbIC 3HAHUS U3 PA3IMYHbIX HICTOYHUKOB (CpeacTBa
MaccoBol MH(popMaIMY, HAYYHO-TIOMYJISIPHBIE MaTepPHalIbl), PACCMATPHUBATh INI00AILHBIE SKOJIOTHYECKUE MTPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLICHUIO K HUM
COOCTBEHHYIO TIO3HIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbBIE MMCbMEHHBIE M YCTHBIE COOOIIEHHMSI, 000011ast OMOJIOTHYECKYI0 HHPOPMAIHIO U3 HECKOJIBKHX UCTOYHUKOB, TPAMOTHO HCIIOJIH30BaTh
MOHSATUHHBINA anmapaT OUOJIOTHH.




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m IpOTpaMMBbL Beero KO;ITpOJIbHLIe H[%aRanecmde 06PA30BATETBLHBIE
padoTsI padoTsI pecypesI
bubmuorexa [JOK
! brostorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
bubmuorexa [JOK
2 JKuBbIE CUCTEMBI U UX OPraHU3ALUS 1 1 https://m.edso0.ru/7f41c292
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 bubnmorexa LIOK
https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
4 IKHBHEAIEATENEHOCTE KICTKH 6 . https://m.edso0.ru/7f41c292
5 PasMHOXEHNE 1 MHAUBUAYAIbHOE Pa3BUTHE 5 1 1 bubnnorexka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTL U H3MEHYNBOCTD 8 1 15 bu6mmoreka [IOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bu6nmoreka [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
8 DBOJIIOIIMOHHAST OMOIOTHS 9 1 bubmunorexa [JOK
9 Bo3HHUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 Butmiorexa [IOK
3emiie
10 OpraHu3Mbl 1 OKpYKaroIas cpeaa 5 1 bubmuorexa [JOK
11 Coo01mecTBa 1 SKOJTOTUUECKUE CUCTEMBI 9 1 1 bubnuorexa [JOK
bu6mmorexa [IOK
12 Pesepsroe Bpems 3 https://m.edsoo0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 7
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IHOYPOYHOE IINTAHUPOBAHME 110 BUOJIOI'MH B 10 KJIACCE YMK B.HU. Cusoraasos, 1.b.

Aragonos, E.T. 3axaposa.

(24. B Hee10 - Beero 3a roj 68 yacon)

Ne Hara Tema ypoka Koa- Tun OcCHOBHBI Ilnanupyemble Hcnonbn3oBanue Monut | Jomamn
Yp BO YPOK e pe3yJabTaThl o0opyaoBaHusi 0 ee
0 4acoB a NMOHATHS HeHTpa - 3ajanue
Ka u eCTeCTBEHHOHAYYHOM puHT
TEePMHHBI HTEXHOJIOTHYECKOI
HANPABJIEHHOCTEMH
«Toukapocrtay
O6opynoBanne
Buosorust kak Hayka. MeToAbl HAYYHOI 0 O3HAHUSA (61)
1 06.09 | Kpartkas ucropus 1 BBOJIHBIN Ouonorus 3HAaTh : METOIBI OkpaH, §1, c.8-
Pa3BUTHUSOMOTIOTHH. M3Yy4eHUs O0IIeH MIPOEKTOP, 11,
OMOJIOTHH, TIPUHITHIIBI, MPE3CHTALUS Tabnumna
0011e0NOIOTHYECKIE «Bximang
TEPMHHBI UTIOHSTHS, YYEHBIX
YyMeETh: NOKa3aTh B
AKTyaJIbHOCTHOMOIOTMUECKUX pasButue
3HAHUU B oumosoru
COBpPEMEHHOM MUpE, w»
OOBSCHUTH 3HAYCHUE OOIICH
Ouooruu Kak
WHTETPUPYIONICH HAYKH.
2 07.09 | Cucrema OMOIOTHYECKHX 1 KOMOHMHH ’Ku3Hb, 3HATh. CBOWCTBA, DKpaH, §2,
Hayk.OTIHYHUTETbHBIC p KUBas XapaKTEPHBICJIS BCEX )KUBBIX | IMPOEKTOD, pabora c
MIPU3HAKY JKUBOH MPUPOJIBL. OBaHHBIN pupoJia OpPTraHU3MOB, OIIPEICICHHUS - Mpe3eHTaNus TEepPMHHA
(OKU3HBY, MH

CKU3MECHUTH» U AP.;

y M e T b CpaBHUBATH
MPOLIECChl, MPOXONAIIUE B
KUBBIX CHUCTEMaX, c

HCKHUBBIMH CUCTCMAMU.




13.09

YPpOBHU OpraHu3aivu
JKMBOMMATEPUH.

KOMOWHH

p
OBaHHBIN

YpoBHU
OopraHuzanu
HKUBOM
TIPUPOBI

3HATh. CBOMCTBA,
XapaKTEePHbIEAJI BCEX KUBBIX
OpraHU3MOB, YPOBHU
OpraHu3aluy >KUBOI
MaTepuH, ONpeaeIeHus -
(CKU3HBY, «M3MEHUTHY» U
JIp.;YME@Th: OOBICHATh
B3aUMOCBSI3b Pa3JINYHbBIX
YPOBHEHOpraHU3aluu,
CpaBHUBATH

MPOLIECCHI, MPOXOSIINE B
JKUBBIXCUCTEMAX, C
HCXKXUBBIMU

CHUCTEMaMU

DKpaH, IPOEKTOP,
HOYTOYK, Tpe3eHTAIHS

§.3

14.09

BxoaHo#i KOHTPOJIb 3HAHUH.

MeToabl NO3HAHUSA JKUBOU

KOMOHWHHP
OBaHHBII

MeTtonpl
IIO3HAHUA

3HAaTh . CBOMCTBA,
XapakTepHbBIC
JJIs1 BCEX KUBBIX OpFaHI/I3MOB,

DKpaH, IPOEKTOp, HOYTOYK,
Npe3eHTalus

K.P-
20

§.3

IIPUPOJBIL.

JKUBOM
MIPUPOIBI.

YPOBHH OpraHU3alUU KUBOH
MaTepuu, ONpeeIICHUS -
(CKU3HbY», KU3MEHUTH)» U Jp.;
YMETh: OOBACHATH
B3aUMOCBA3b Pa3JINYHbIX YPOBHEH
OopraHu3aluy, CpaBHUBATh
MPOLIECCHI, TPOXOASIHUE B )KUBBIX
CUCTEMAX, C HEXUBBIMU
cucTeMaMu

MHHYT

20.09

Bbuonornueckne cUCTEMBI.

KOMOUHHP
OBaHHBIN

CsoiicTBa
SKA3HU

Or1eHUBaTh CBOM JOCTHKCHHS U
JOCTH)KEHHS OJTHOKJIACCHUKOB T10
YCBOGHUIO yueOHOro MaTepuana
BbInonHATE HTOTOBBIC 3aJaHUS
10 MaTepHaiaM TEMBI.

DKpaH, IPOEKTOp, HOYTOYK,
Npe3CeHTALHs

§.3

21.09

Pemenne 3aganmii EI'D o Teme:

«buonorus Kak HayKa».

KonTtpons
HO-
0000mar0
jERN50%1

OCHOBHEIE
IIOHATUA
OHOJIOTHH

OLeHUBATh CBOM JIOCTHIKCHHUS U
JOCTHXXCHUA OTHOKIIACCHUKOB IT0
YCBOGHHIO Y9eOHOTO MaTepuaa
BhITOJIHATE HTOTOBBIE 3aaHUA
10 MaTepuagaM TeMBI.

DKpaH, IPOEKTOp, HOYTOYK,
MIPe3CHTAIHSA

CP 10
MHH

Kiaerka (224)




27.09

Pa3Butre 3HaHMI 0 KJICTKE.
Knetounas reopus

Wzyuenue
HOBOT'O
MaTepuana

Knerka,
LIATOJIOTHUS

3HAaTh OCHOBHBIC IIOHATHSL:
KJIETKa, LIUTOJIOTHsI, OCHOBHBIC
TIOJI0’KEHHS KJIETOYHOH TeopuH;
Y M € T b OOBSICHATH 3HAUCHHUE
TEOpHH B POPMHPOBAHUH
COBPEMEHHOM
€CTECTBEHHOHAYTHOMN KapTHHBI
Mupa

OKpaH, IPOEKTOP, HOYTOYK,
IIpe3eHTalus

§4

28.09

Pemenns 3anannit EI'D mo teme
"HcTopust u3ydeHus KIETKU.
Knerounas teopus"

KOMOWHUD
OBaHHBIN

Knerka

YmMmerh: Xapakrepu3oBaTb
COJIepKaHue KJIETOYHOHM TEOpUH U
MIOHMMATh €€ POJIb B
(hOpMUPOBAHUHU €CTECCTBEHHO-
HAYYHOU KapTHHBI MUpPa

DKpaH, IPOEKTOp, HOYTOYK,
Npe3eHTalus

04.10

XHUMHUYECKUH COCTAB KJIETKH.

KOMOMHUP
OBaHHBIN

Kierka

3HAaTh OCHOBHBIE XUMHUUECKHUE
3JIEMEHTHI U COEINHEHUS
BXOJISIINE B COCTaB KIIETKH;
YMeETb OOBICHATH 3HAUCHHE
HEOPTaHUYECKUX BEILECTB B
npolieccax KU3HEIEATeIbHOCTH.

Hudposas nadoparopus no
OuoJioruu (0a30BbIi
YPOBeHb)

OKpaH, IPOEKTOP, HOYTOYK,
Ipe3eHTanus

§5

10

05.10

Poms HCOPraHN4YCCKUX BCUICCTB
B KJICTKC U OpraHu3Mme.

Nzyuenue
HOBOTO
Marepuaa

Kierka

3HATb OCHOBHBIC XUMHYCCKHUC
DJICMCHTBI U COCIUHCHUSA
BXOOAINIMEC B COCTAB KJICTKH,

OKpaH, IPOEKTOp, HOYTOYK,
IIPe3eHTaINA

§6

YMECThH OOBSACHITH 3HAUCHHUE
HCEOPraHN4YCCKUX BCUICCTB B
mnponeccax KU3HCACATCIbHOCTH.

11

11.10

Opranudeckue BeniecTBa
JIunupl.

KOMOUHHP
OBaHHBIHN

buononumepst
Jlumuel,

3HAaTh OCOOCHHOCTH CTPOCHHUS
MOJIEKYJT OHOTIOJIMEPOB,
OCHOBHBIC (DYHKITIH OEJIKOB,
JKHPOB, YIIIEBOJIOB; CTPYKTYPHYIO
OPTaHM3AIMIO MOJIEKYJT
OMOTIOIMMEPOB; OCHOBHBIE
(YHKIMH KaTaJIn3aTOPOB, UX
pOJIB;

YMETbH OOBSCHATH 3HAUCHHUS
OpT. BEIECTB KaTaIN3aTOPOB.

DKpaH, IpPOEKTOp, HOYTOYK,
npe3eHTalus

CP 10 -
MHH

§7




12 12.10 | besku. YrieBoast KOMOMHHUD VYrnesogst 3HATh OCOOCHHOCTH CTPOCHHMS OKpaH, IPOEKTOP, HOYTOYK, §7-8
OBaHHBIH KaTajM3aTopbl | MOJIEKYJ OHOIOJIMMEPOB, Npe3eHTalus
benku OCHOBHBIC ()YHKIIUHU OCIIKOB,
YIJIEBOJIOB; OCOOEHHOCTH
OpTaHM3aIN MOHO-
JHCaxapuioB CTPYKTYPHYIO
OPTaHM3AINIO MOJIEKYTI
OHOTIOTMMEPOB; OCHOBHBIE
(YHKIINH KaTaIn3aToOpOB, HX
poIb;
[TpuBoasT IpHMeEpHI OEIKOB,
BXOJSIIUX B COCTaB OPIaHU3MOB,
MECT UX JIOKJIN3AIIH U
ouostoruueckoit ponu. Padbotaror
C WIUTIOCTPAIMAMH y4eOHHKA.
PemaroT bnonornyeckue 3axaun.
13 18.10 | JlaGopatopHas paGora Nel VYpox Indposas sadopaTopus 1o JIP Nel Otuer o
«O6Hapy:xenne Ge1KoB, naboparop Oouonoruu (6a30BbIi pabote
YIJ1€BO/IOB, JIMITU/AOB C Hast paboTa YPOBEHb)
NMOMOIIbLI0O KAYeCTBEHHbIX PykoBonctso k JIP
peakumiin.
14 19.10 | HykiewHOBBIC KHCIOTHI. KOMOWHUD PHK, JHK, 3HATh OCHOBHBIC (PYHKIINU DKpaH, IPOEKTOp, HOYTOYK, §9
Pemenus 3ananmii B popme EI'D OBaHHbIN TCHETHUYESCKUH | OMOJIOTHYECKUX IMOJIMMEPOB, FIX MIpe3eHTaLMs
1o teme "XHUMHUYECKUH cOCTaB KOJ POIIb; 0COOEHHOCTH CTPOCHUS
KIETKH". pasnuanbix Bugos PHK
yMeTb 00bsicHATh 3HaueHune JJHK,
PHK, omnpenenenne
TeHETHYECKOTO KOa
15 25.10 | KonTpoabHas pagora Nel mo Kontpons OneHnBaTh CBOM JOCTHXKEHUS U DKpaH, IPOEKTOpP, HOYTOYK, KP Nel
Teme: «PoJib HeopraHm4eckux HO- JOCTIDKEHHS OJTHOKJIACCHUKOB 110 | MIPE3CHTAIHA
W OPraHHYeCKHX BellecTB B 00001at0 YCBOGHHIO y4eOHOT0 MaTepuaa
KJIETKe M OpraHn3Me mui BbINoMHATE HTOTOBBIE 331aHUS
YyeJI0BeKay. 10 MaTepuagaM TeMBI.
16 26.10 | JIaGopaTopHas padora Ne2 KOMOHMHHD OreHNBaTh CBOM JIOCTHKCHUS H Iudposas naboparopusimo | JIP Ne2
«®DepMeHTATHBHOE OBAHHBII JOCTHKEHMS OJIHOKJIACCHUKOB 110 | fmoJsioruu (0a30BbIii
pacuienjieHue nepoKcuIa PHK, YCBOEHHIO yueOHOro MaTepuaa YPOBEHB)
BOJI0PO/Ja B TKAHSIX JHK, BEIIOIHATE HTOTOBBIE 3aJaHUS PykoBoactso k JIP
OpraHu3Ma TeHETHYEC 10 MaTepuagaM TEMBI.

KHH KOJT




17 08.11 | CrpoeHune syKapHOTHYECKOM Wzyuenue OyKapHUOTHL. 3HATH: OCHOBHBIEC OPraHOUMABI Hudpposas 1adGopaTopus no § 10
KJIETKH. HOBOTO OpraHoussl. BXOJISILINE B COCTaB 6uosiorun (6a30BbIi
MaTepuana 9YKapUOTHUYECKOH KIIETKH; YPOBEHb)
0COOEHHOCTH OpraHU3aLux OKpaH, IPOEKTOp, HOYTOYK,
9YKapHOTHUYECKOM KIETKH Npe3eHTalus
YyMeTh OOBICHUTH (HYyHKIIHU
OpTaHewI , CTPOCHHUE
MeMOpaHHBIX 1 HeMeMOpPaHHBIX
KOMITOHEHTOB KIIETKH
18- 09.11 | KnetouHoe si1p0. XpOMOCOMBL. KOMOHMHHUD «XpOMOCOMa», | 3HATh OMNpPEICICHHS: Hudposas 1adGopaTopus mo § 11
19 OBAHHBII «KapHOTHID», «XpOMOCOMa», «KKapUOTHUII», OouoJiornu (0a30BbIH
CUEHTPOMEPa», | «IEHTPOMEPAY», «XPOMOCOMBIY, yYpOBeHb)
«XpOMOCOMBI», | CTPOEHHME s1Ipa, Ero COCTaB U DKpaH, MPOEKTOP, HOYTOYK,
Crtpoenue GbyHKIMN TIpe3eHTaIHs
KJIETKH YKHUBBIX
OPTaHH3MOB
20 15.11 | JlaboparopHasi pabora Ne3 IIpaxTraec Crpoenue YMETh: OOBICHATH pa3inuue Hudpposas 1adGopaTopus no JIP Ne3 Otuert o
«Habmronenune kiaetok rpubos, Kas paboTa | KIJIETKU KUBBIX | CTPOCHHUS KJICTOK pacTeHUH 1 OnoJioruu (6a30BbIii pabote
pacTeHuil U JKUBOTHBIX MO OpPraHU3MOB JKMBOTHBIX, O)OPMJIATH B BHJIE YPOBEHB)
MHUKPOCKOTIOMY. TaOIULIBI PyxoBoactso k JIP
21 16.11 | IlpokapmoTudeckas KJIeTKa. Uzydenue «IPOKAPHOTE», | 3HATH ONPEICIICHHS: Hudpposas 1adGopaTopus no §12
HOBOTO «OpraHeJuIbY; «IYKaApPHUOTED», «IIPOKAPUOTEI», ouoJiornu (0a30BbIH
Marepuaia «OpTaHEILIBI»; YPOBEHb)
YMETh: OOBACHATH pa3InIne
JKHMBBIX CYIIECTB 110 NPU3HAKY
HaU4us 0(hOpMIIEHHOTO S1Ipa,
CTPOCHHE ITPOKAPHOT HA TIPHMeEpe
GaKkTepraIbHON KICTKH.
22- 22.11 | Pewenus 3ananuii B popme EI'D KonTtpons Crpoenue Or1eHUBaTh CBOM JOCTHKCHHS U DKpaH, IPOEKTOp, HOYTOYK,
23 23.11 | no Teme «Knetka». HO- KJIETKH J)KUBBIX | JIOCTHKEHUS OJIHOKIACCHUKOB II0 | IIPE3EHTALMS
o6001maro OpPTraHU3MOB YCBOGHUIO yueOHOro MaTepuana
M BbInonHATE HTOTOBBIE 337aHUS
0 MatepuagaM TeMbl.
24 29.11 | AHK — HOCHTETD N3zyuenue TEHETUYECKUH | 3HATh ONpEIeNIeHUs: DKpaH, IPOEKTOp, HOYTOYK, §13
HAacJIeJCTBEHHOW MH(OPMALUH. HOBOTO KO/, TeH, TEHETHYECKUH KO/, TeH Ipe3eHTalus
T'en. I'eneTnyeckuil Kox. Marepuana | TPaHCKPHIILUS,
TpaHCIISILUS
25 30.11 | YnBoenue monekyns! JJHK B KOMOMHHUD 3HATh ONpEAEICHUS: OKpaH, IPOEKTOp, HOYTOYK, §13
KJIETKE. OBaHHBI TeHETUYECKHUI KOJI, TeH, npe3eHTalus
TPaHCKPHIILHSL, TPAHCIISALNSA
26 06.12 | Bupycsl. KOMOMHHUD «BHPYC», 3HATh ONpPEAEICHUs: «BUPYCH, OKpaH, IPOEKTOpP, HOYTOYK, § 14
OBAHHBIN «BUpYCOIOTUsY», | «BUpyconorus», CIINJI HIPE3EHTALML
CIInJg YMEThb OOBSICHUTH POJIb

BHUPYCOB B IPUPOJIE, MEXaHU3M
napasuTu3Ma




27 07.12 | Meps! npopuIaKTUKH Wzyuenue «BHPYC», 3HATh ONpPEAEICHUs: «BUPYCH, OKpaH, IPOEKTOp, HOYTOYK,
pacnpocTpaHeHus BUPYCHBIX HOBOTO «BUpYCOJIOTHsY, | «BHUpycosorus», CIINJI Npe3eHTalus
3aboneBannii. [IpodumakTuka MaTepuana crma YMETHh OOBSACHUTB POIb
Cliia BUPYCOB B IIPUPOJE, MEXAHU3M
napasuTU3Ma, Mephl
TIPOQUIAKTUKI
28 13.12 | KonrpoasHas padora Ne2 o KonTtpoins OueHnBaTh CBOM JOCTHKEHHS U KapTOYKU KP No2
Teme: «CTpoeHne KJIECTKI» HO- JOCTIDKEHHS OJJTHOKIIACCHUKOB TI0
0000111310 YCBOCHHIO YIeOHOTO MaTepuaa
ui BEINoMHATE HTOTOBBIC 3aJaHUS
10 MaTepuagaM TEMBI.
OPI'AHU3M (39 u)
29 14.12 | Opranusm — equHOE LENoe. Uzyuenue OJTHOKJICTOYHbIC | IMEThIPEACTABICHUCO DKpaH, IPOEKTOP, HOYTOYK, § 15
MHoroo06pasue KUBBIX HOBOTO " MHOr000pa3Hu OPraHu3MOB Npe3CHTALHS
OPraHU3MOB. Marepualia | MHOTOKJICTOYHbI | 3HATb . HNOHATHS
€ OpraHu3Mbl | OJJHOKJICTOYHBIE U
MHOTOKJIETOYHbBIE OPTaHU3MBbI
30 20.12 | OOMeH BewecTB U NMPEeBpallIeHUe KOMOMHHUp | «3HEpreTH4eckd | HMEeTh MPEeACTaBIEHUE OKpaH, NPOEKTOpP, HOYTOYK, § 16
9HEPIHH — CBOMCTBO KHBBIX OBaHHbIH i oOMeH» 00 dHEPreTHIecCKOM OOMeHe Npe3CHTALHS
OPraHU3MOB. DHEPreTHYSCKHN BEILECTB ¥ €r0 3aKOHOMEPHOCTSIX;
0o0OMeH 3HATh ONpEICICHHS:
«QHEPreTHYCCKHIT 0OMEHY,
Y M eTb OOBSICHUTH CYyTh
MPOTEKAIOIINX IPOLIECCOB
9HEPreTHYECKOTr0 0OMEHa, POJib
9TUX MPOLIECCOB B
KU3HECATEIEHOCTH OpPraHu3Ma.
31 21.12 | IlmacTuyecKuii OOMeH. KOMOUHUP «XEMOCHHTE3», | 3HATh ONpEeAcICHUS: DKpaH, MPOEKTOP, HOYTOYK, CP 10 § 17
doTocuHTe3. OBaHHBI «(pOTOCHHTE3», | «XEMOCHHTE3», (QOTOCHHTE3Y, Hpe3eHTaLHs MHH
Y M e Tb OOBSCHHUTH CYTh
MIPOTEKAIOIIUX ITPOIIECCOB
SHEPreTH4ecKoro oOMeHa, poiib
9THX MPOLECCOB B
KHU3HE/IEATEIbHOCTH OPraHu3Ma.
32 27.12 | OcobeHHOCTH OOMEHA BEILECTB N3zyuenue «aBTOTPO(BI», | 3HATH ONpPEAEICHH: OKpaH, IPOEKTOp, HOYTOYK, § 16-17
Y PacCTE€HHH, )KUBOTHBIX, HOBOTO «reTepoTpodbl» | «aBTOTPORBI», «reTepoTpodb», npe3eHTalus
GakTepuil. MaTepuana Y M€ Tb OOBSICHUTD TUIIBI

IIUTaHuA, POJIb OTUX ITPOLECCOB B
JKU3BHCACATCIbHOCTH OpraHu3ma.




33 28.12 | lencHue kieTku. MUTO3. KOMOHHUD «MHTO3Y, HMEThbNpEJACTaBIEHHE O DKpaH, IPOCKTOp, HOYTOYK, § 18
OBaHHBIH CUUTOKWHE3», | CYTH IPOLIECCOB, IPOUCXOAAIINX | MpE3eHTalUs
(OKM3HEHHBIH | TIPH JETICHUH KIETKH ITyTEM
LUKJI KJIETKH» | MUTO3a;
3HAaTh MOHATHA: «MHTO3Y,
«IUTOKHHE3Y, KN3HEHHBIH ITUKII
KJIETKN», CTaJIUH MUTO34.
34 10.01 | ITonoBoe u Gecmonoe KOMOWHHUp | «repMappOIUTH | HMEThNPEACTAaBIECHUE DKpaH, IPOEKTOp, HOYTOYK, §19
pa3MHOXEHHE. OBaHHBIN 3M», 00 OCHOBHBIX (hopMax Npe3eHTalus
«IIApTEHOTEHE3» | Pa3MHOXKCHUS OPTaHU3MOB;
, «BETETATHMBHOE | 3HAThH MOHATHSA:
Pa3sMHOXEHHUE», | «repMadpoIUTH3IMY,
«MOYKOBaHME»; | «IAPTEHOTEHE3», «BETeTaTHBHOE
Pa3MHOKEHHUEY, (ITOYKOBAHHE;
YMETh: OOBSACHATH CYyTh
Pa3IHYHBIX CTIOCOOOB OECIIONOTO
Pa3MHOKCHUS, UX POJIb,
TIPUBOJUTH IPUMEPHI.
35 11.01 | Jlenenue kineTku. Meiios. Uzyuenne | «MHTO3», AMEThOPEACTABIAEHUEO DKpaH, IPOEKTOp, HOYTOVK, § 20
HOBOTO «UUTOKHHE3, CYTH TIPOLIECCOB, POUCXOASIIMX | MPE3EHTaIHs
Marepuaia «GKU3HEHHBIN IIpH JCICHUHN KICTKH ITyTeM
LUKJI KJIETKW, MHTO38;
CTaJIM¥ MHTO32 | 3HATh MOHATHS: KMUTO3),
«IUTOKHHE3Y, «KN3HEHHBIH IIUKII
KJIETKN», CTaJIUM MUTO32
36 17.01 | Pewenus 3aganuii EI'D no Teme Kontpons | «MuTO3», Or1eHUBaTh CBOM JOCTHKCHHS U DKpaH, IPOEKTOp, HOYTOYK,
«Jlenenue KIeTKm» HO- «IUTOKHHE3, JOCTH)KEHHS OJTHOKIIACCHUKOB 110 | TPE3EHTALUS
0000110 | «OKU3HEHHBbII YCBOGHHIO yueOHOTro MaTepHaa
mui LIUKJT KIICTKH, BbInosHATE HTOTOBBIC 3aJaHUS
CTaJM{ MHTO3a | IO MaTepHajaM TEMBI.
37 18.01 | OmionoTBOpEHHUE U €ro Wzyuenue «IBOMHOTO UMETbNPEACTABIECHUEO OKpaH, IpPOEKTOp, HOYTOYK, § 21
3HAYCHHE. HOBOTO OILIOJIOTBOPEHH | CYTH MOJOBOTO Pa3MHOKCHUS; npe3eHTalus
Marepuana D, 3HATh ONPE/ICICHHUS:
«OILJIOZIOTBOPEH | «JIBOMHOTO OILIOZ0TBOPEHUSY,

He», «3Urorar

«OIUJIOJOTBOPEHHEY, «3UTOTa» U
Ap.;

YMETh: OOBICHATH MPOLECC
(hopMUPOBAHKUS MTOJIOBBIX KIETOK

Y BBICIIMX PacTeHUI




38 24.01 | VunuBuayanbHOE pa3BUTHE KOMOMHHUD «OHTOT€HEe3», | UMEThNPEACTABIEHUE O OKpaH, IPOEKTOP, HOYTOYK, §22
OpPTaHU3MOB OBaHHBIH «aMOpuosorus» | paboTax OTEUECTBEHHBIX YUCHBIX B | MPE3CHTALUS
, «Onactyna», | o0macTu SMOPHOJIOTHH;
«racTpyia», 3HATh HOHATHI: OHTOTCHE3Y,
«QKTOZIEpPMAy, | «IMOPHOJIOTHS», «OIacTynay,
«QHTOJZIEpMA», | «TacTpymnay, «3KTOJEpMar,
«ME30JEpMay», | «IHTOAEPMAy, «ME30JECPMan,
«OpraHoTeHe3» | «OpraHoreHe3» H Jp.;
YMETH: XapaKTepHU30BaTh
CTaIuH SMOPHOHAIBHOTO
pa3BUTHS
39 25.01 | Onrorene3 yenoBeka. KOMOUHUD Onrorenes HMEThNpEeACTaBIEHHE O OKpaH, NPOEKTOpP, HOYTOYK, Cp §23
OBaHHBIN YeJIoBeKa. (axTOpax cpezpl, BIUIIOIIX HA Mpe3eHTaIs
3aposI pa3BUTHE OpraHu3Ma, o
KPUTHYECKHX MEpHOIaX B
pa3BUTHY;
3HATh: OCHOBHBIC IIOHATHS
YMETh: OOBACHATH IPUUNHBI
HapylIeHUH
40 31.01 | JIabopaTtopHast pabGora Ned ITpakTryec Indposas sadopaTopus 1o JIP Ne4 | Otuer o
«BrisiBECHNE [IPU3HAKOB Kast paboTa Onosioruu (0a30BbIii pabote
CXOJICTBA 3apOJIBIIICH YeoBeKa YPOBEHb)
U PYTruX MIEKONUTAIOIIUX Kak PykoBoactso k JIP
JIOKa3aTeJIbCTBO MX POJCTBAY.
41 01.02 | MocnencTBust BIIMSIHUS N3yuenue 3apoapI 3Hatb: [TocnencTBus BIUsSHUS DKpaH, IPOEKTOpP, HOYTOYK, §23
AJIKOTOJIS, HHUKOTHHA, HOBOTO QJIKOTOJIsI, HHKOTHHA, npe3eHTalus
HApKOTHYECKHX  BEIIeCTB  Ha Mmarepuana HapKOTHYECKHX BEIECTB Ha
pa3BHUTHE 3apOJIBIIIA YeIOBEKa. pa3BHUTHE 3apOJIBIIIA YEIOBEKA.
42 07.02 | Pemenus 3amanuii EI'D no teme KOMOHWHHP OrneHuBaTh CBOM IOCTHIKEHUS U DKpaH, IPOEKTOpP, HOYTOYK, CP
«VlHmBHyanbHOE pa3BuTHE OBaHHBI JIOCTHYKEHHS OJTHOKJIACCHUKOB 110 | TPE3CHTALUs
OPTaHU3MOBY. YCBOGHUIO yueOHOro MaTepuana
BbInonHATE HTOTOBBIC 3aJaHUS
10 MaTepuagaM TEMBI.
43 08.02 | HacnenctBeHHOCTH u KOMOMHHUD | «HAacJIE/ICTBEHH | HMETbh MpEJICTAaBIECHHUE: OKpaH, IPOEKTOp, HOYTOYK, §24
M3MEHYUBOCTb CBOMCTBa OBaHHBI OCTbY, 00 HUCTOPUM CTAHOBJICHHSI HAYKH, | MPE3EHTAIHs
OpPraHU3MOB. «U3MEHYMBOCTH | 3 H 8 T b OCHOBHBIE T€HETHUYECKHUE
», «T€HY, TIOHSITHS: «HACIIEACTBEHHOCTDY,
«QIIIIeIbY, «U3MEHYHBOCTBY, «TCHY,
«TCHOTHI, «@IIIeTb», KTCHOTHID»,
«peroTnm; «peHoTH»;

YMCTb MNPUMCHATH OCHOBHBIC
TCPMUHBI JI4 00BICHEHUS
33KOHOMCpHOCTCﬁ HacJICa0BaHMA,

YMETb HAXOAUTH UH(




44

14.02

I'."MeHnens - OCHOBOIIOJIOKHHUK
TCHETHKH. I'eneTnueckas
TEPMUHOJIOTHS U TCHETHKA.

Wzyuenue
HOBOTO
MaTepuana

I'enetnka

AMETHNPEACTABICHHUE O
pabotax I'. Menzens, mo
MOHOTHOPUIHOMY CKPCIHBAHHIO;
3HaTh TEPMHUHBI U CHMBOIIUKY,
MIPUMEHSIEMYIO JUIsl PEIICHUS
FeHETUYECKUX 334,

YMETH: OOBICHAT
3aKOHOMEPHOCTH HACJIEeJOBaHHUs
MIPU3HAKOB (TE€HOB), COCTABIATH
CXEMBbI CKPEIINBaHUSI.

OKpaH, IPOEKTOP, HOYTOYK,
MIpe3CHTAIHS

§ 24

45

15.02

MoHornOpuIHOE CKPEIIUBaHNUE.

H3yyenune
HOBOT'O
MaTepuana

CkpemunBaHme

HMEThIOPEACTABICHHUECO
pabotax I'. Mennens, mo
MOHOTHOPUAHOMY CKPEIIIBAHHUIO;
3HaTh TEPMHUHBI U CHMBOIUKY,
MIPUMEHSIEMYIO JJIS PeIICHHS
TeHETHUYECKMX 3a]1a4;

YMETh: OOBSICHSITH
3aKOHOMEPHOCTH HacleZIOBaHUS
NPU3HAKOB (F€HOB), COCTaBIIATh
CXEMBI CKpEIIMBaHusI.

DKpaH, IPOEKTOP, HOYTOYK,
Npe3eHTALHS

§25

46

29.02

JlaGopaTtopunas padora Ne 5
«CocraBiieHue  mpocTeimx
CXeM CKpenuBaHus»

[IpakTuuec
Kas paboTta

CkpeuuBaHue

YMeTh: coCTaBisATh
3JIEMEHTAPHBIE CXEMBI
CKpellMBaHUS

AJropuTM™MBIl, CXEMbI

JIPNeS

OtueT o
pabote

47

06.03

JurubpuHoe CKpelrBanue.

N3yuenue
HOBOT'O
Mmarepuasna

1, I1, 1l 3axonBI
I'. Menpnens,

UMEThOpPEACTABIECHUE O
3aKOHOMEPHOCTSIX HacJIeI0BaHUS
TIPY TOJIUTHOPHTHOM
CKpEIMBaHNH;

3HAaTh: TEPMUHOJOTHIO U
cuMBoJiuKy reHetuky; I, 11, 111
3akoHbI ['. Menaens,;

YMETh : MOJIb30BATHCS
TEHETUYECKON TEPMUHOJIOTHUEH,
3aMUCHIBAThH YCJIOBUS 3a/1a4d TIPU
TTOMOII CHMBOJIOB, OOBSICHSI T
3aKOHOMEPHOCTH HacCJIEA0BaHUs

DKpaH, IPOEKTOp, HOYTOYK,
npe3eHTalys

§ 26

48

07.03

JlaGopaTopHas paGora Ne 6
«Pemmenne 31eMeHTaAPHBIX
TeHEeTHYECKUX 3229,

IIpakTuuec
Kast paboTa

YMeEeTh: pemaTh 3JIEMCHTAPHBIC
CXEMbI CKpCHIMBaHUS

AJITOPATMBI, CXeMBbI

JIPNe6

Otuer o
pabore

49

13.03

XpoMocomHas Teopus
HACIICICTBEHHOCTH.

N3yuenue
HOBOTO
MaTepuaa

«KOHBIOTAII,
«KPOCCHHTOBEp
», «TpyTIa
CICTIIICHUS Y,
«TCHOTHITY,

HMETh OHpPEACTABIECHHE O
rpynmnax CIerieHus, o pabore
MopraHa 1o u3y4eHUI0
HACJICJIOBAHUSI CIIETUICHHBIX
TCHOB; O KOJIMYECTBEHHBIX

DKpaH, MPOEKTOP, HOYTOYK,
npe3eHTaus

§27




«alenbHbIe
TEHEI,
«HeaJlIENbHBIE
TEHED,
«KOMILIEMEHTAp
HOCTBY,
«IOTHMEPUSI,
«OIIHUCTa3y,
«TE€HOTUITNYECK
ast cpenay;

3aKOHOMEPHOCTSIX MIPH
PAa3IMYHBIX THIIAX
B3aMMO/ICHCTBHSI HEAJJIEbHBIX
TEHOB;

3HATh: MOHATHI
«KOHBIOTALUS», KKPOCCUHTOBEP,
«TpYTIIa CUETUICHU,

«TEHOTHIT», «AJIJICITBHBIC TCHBI»,
«HEaJUTeTTbHBIC TeHBI,
«KOMILIEMEHTAPHOCTD,
«TTOTTIMEPISD», «IIHUCTA3»,
«TCHOTHITMIECKAS CPENay;
OCHOBHBIC TCHETHICCKUC TTOHSATHS
Y CUMBOJIBI,

50

14.03

Pemenune reneTnueckux 3aaau
o TeMe: «CIleIIeHHoe
HacJIeIOBaHUEY.

KOMOMHUP
OBaHHBIHN

YMeTh: peuars
JJIeMEHTapHble OMONIOrHUECKHe
3a7a4n

OKpaH, NPOEKTOpP, HOYTOYK,
Npe3eHTalus

P3
CP

51

20.03

KonTpouabnas padora Ne3 no
TeMe: «3aKOHOMEPHOCTH
HacJ1eJOBAHUS»

KOMOWHUP
OBaHHbII

T'en, renom

AMETP TIPECTaBICHNE O TeHE U
TE€HOME;

3HATh: CYIIHOCTb OHITHI;
onpezeNeHul;

YMETh: HCIIOIB30BATh
TCHETUYCCKHUE MTOHATHUS U TIPU
COCTaBIICHUH U PEIICHUH
TeHETHYECKHUX 3a/1a4, OOBICHATH
BEIIBJICHHBIC 3aKOHOMEPHOCTH.

OKpaH, IpPOEKTOp, HOYTOYK,
IIpe3eHTaIUs

KP Ne 3

§ 28

52

21.03

COBpeMeHHoe MpEACTABJICHUC O
I'¢HC U TCHOMC

N3yuenue
HOBOT'O
MaTepuaina

«ayTOCOMBIY,
«IOJIOBBIC
XPOMOCOMBI»,
«TOMOTaMETHBIN
TIOJT»,
«reTeporaMmeTH
BIF TIOJTY,
«TCHBI,
CLICTIJIEHHBIE C
TI0JIOM;

HMEThIPEACTABICHUE O
paborax T. MopraHa no reHeTuke
1oJjia ¥ HaCJICJIOBaHUH MPU3HAKOB
(TeHOB), CICTIICHHBIX C ITOJIOM;
3HaTh : CYIHOCTh MpoIiecca
MeH03a; Onpe/IeIICHHS
«ayTOCOMBI», «IIOJIOBBIC
XPOMOCOMBID», «TOMOTaMETHBIN
TOJ», «T€TEPOTAMETHBIH IO,
«TEHBI, CIETUICHHBIE C TIOJIOMY;
YMETh: HCHOJNB30BaTh
FeHETHYECKUE TIOHATUS U
CHUMBOJIBI ITPH COCTABJICHUH U
PCIICHUN TEHETUIECKHX 3a/1a4,
00BACHSATH BBISIBJICHHBIC
3aKOHOMEPHOCTH.

DKpaH, IPOEKTOp, HOYTOYK,
npe3eHTalus

§ 29

53

03.04

I'eneruka momaa

KonTtpons
HO-
06001maro

O1neHuBaTh CBOU IOCTUKEHUS U
JOCTIKEHUS OHOKJIACCHUKOB 110
YCBOGHMIO y4eOHOT0 MaTepuana

OKpaH, IPOEKTOpP, HOYTOYK,
IIpe3eHTalUs

LUK

BEIIIOIHATE HTOrOBEIE 3aJaHus

110 MaTCpraTaM TCMBI.




54 04.04 | M3MeHYHMBOCTB: HACJICCTBCHHAS Nzyuenue «HACNEACTBEHH | 3HAThb ONpEeAesICHUs DKpaH, IPOCKTOp, HOYTOYK, §30,
Y HEHACJIEICTBEHHAsI. HOBOTO OCTbY, «HACIIEICTBEHHOCTBY, Npe3eHTalus cxema
MaTrepuasa | «M3MEHYHUBOCTh | «U3MEHYHMBOCTHY, ONPEACICHHS
», OTIPEIIENICHUS] | «HOpMa peaKkuum», «HeHOTHI,
«HOpMA «MOoH(UKALH
peakmum», YMETh OOBSICHATH SBJICHUSA
«heHoTH, HACJIeICTBEHHOM N3MEHIMBOCTH
«Moau(pUKaIKs | HA OCHOBE IIUTOJOTHYECKHUX U
» TEHETUYECKUX 3HAaHHH,
3aBUCHMOCTH ()EHOTUIINYECKON
HU3MEHYHMBOCTH OT (haKTOPOB
BHEUIHEH Cpelibl, CBOMCTBA
MO TU(DHKAIIHH.
55 10.04 | I'eHeTnka U 3TOPOBBE UCIOBEKA. KOMOWHHUp | «HACJICJICTBEHH | 3HATH OINpPEIeICHUI DKpaH, IPOEKTOp, HOYTOYK, §31,
Hacnencreennsie 60s1e3HU. OBaHHBIH OCTbY, «HACIIEICTBEHHOCTBY, npe3eHTalus reHeTHue
«U3MEHYHMBOCTh | «M3MEHUYHUBOCTBY, «MYTALUS, CKHe
», <(MyTalHsD», | «KPOCCHHTOBEPY, KKAPUOTHID), 3aboiieBa
«KPOCCHHTOBED | «IOJHILUIOHIMS» U JP.; HHUS
», «KapuoTHI, | JInuHocTHBIE: OLICHUBAIOT YeJIoBeKa
«IOJIUIUIONIUS» | 3HAYEHHUE 3I0POBOTO 0Opaza
JKHM3HU Kak HanboJee
3¢ eKTHBHOTO MeTo1a
Npo(UIAKTHUKH HACIIEICTBEHHBIX
3a00JIeBaHUH.
56 11.04 | 3HaveHHE TCHETHKH U CEICKIINU KOMOWHUD YMETh OOBSICHATH MPUIHHBI DKpaH, IPOEKTOp, HOYTOYK, §31
JUISL MEJIMIIMHBI ¥ CEJICKIINH. OBaHHBIH BO3HUKHOBEHHS HACJIEICTBEHHBIX | MPE3EHTaIHs
OoIe3Heit yenoBeka
HMEThNPEJCTABICHUEO
npOoQHIAKTHKE HACIICACTBEHHBIX
Gonesneit
57- 17.04 | Pemenus 3aganuit EI'D no teme: KouTpons OueHuBaTh CBOU JIOCTHXKEHUS U DKpaH, IPOEKTOp, HOYTOYK, P3
58 18.04 | «Hacnencreennas u HO- JOCTIDKEHHS OJTHOKJIACCHHUKOB 110 | TIPE3CHTAIHS
HEHACJIECTBEHHAS 00o01rato YCBOCHHIO YUE€OHOTO MaTepuasia
WU3MEHYHUBOCTHY. i BBINOIHATH HTOTOBbBIE 381aHHsI
o MaTepuaiaM TEMBI.
59 24.04 | OCHOBEBI CEJIEKIIMU: METOIBI U N3ydenne OCHOBBI HMEThINPEACTABIECHHUEO DKpaH, MPOEKTOP, HOYTOVK, §32
JIOCTHKEHHUS. HOBOTO CEJIEKIINH: paboTax oTe4ecTBEeHHBIX Mpe3CHTAIHS Onepexa
Marepuana | METOIbI U CEJIeKIIMOHEPOB; 0 OMOTEXHOJIOTHH, I0lIne
JIOCTHKEHMUSL. KJIETOYHOM MH)XKEHEPUH, TEHHOMN 3a1aHUS:
I'eneruka — HWHXXEHEPHH; cooO1ieH
TEOPETHYECKass | 3HATh MOHSATHUS: «IIOPOIAY, us 1o
OCHOBa «COPT», KIETEPO3UCH, KILITAMM, TeMe:
CEJIEKIINN. «OMOTEXHOJIOT U, I'ennas




Cenexuysi. YMETbH OOBSICHATH CYyTh HHKEHEP
OcHOBHBIE METO/IOB CEJIEKLIUH PACTEHHH U usl.
METOIbI JKUBOTHBIX, OTIIHYUS METOJIOB Kionupo
CEJIeKIINU: MIPUMEHSAEMBIX JUIS JKUBOTHBIX, BaHUE.
THOpPHUAN3ALHNS, | CYTh METOJOB CEJICKIUH
HCKYCCTBEHHBIH | MHKPOOPTaHU3MOB, X
ot6op. Copr, MIperMyIIecTBa
HOpOJa, INTAMM.
OcHOBHBIE
JOCTIDKECHHS 1
HarpaBJICHUS
COBPEMEHHOI
CEJICKIIHH.
60 25.04 | Pemrenust 3amanuii EI'D mo teme KOMOUHHD | «IOpOIay, OrneHuBaTh CBOU IOCTHIKEHUS U DKpaH, IPOEKTOP, HOYTOYK, P3
«Cenekuusi». OBaHHBIH «copTY, JOCTVYKEHHMS OJTHOKJIACCHUKOB 110 | TPE3CHTaLUs
3HaueHHE CEJICKIIMU B PA3BUTHU «TETEPO3HCY, YCBOCHHMIO y4eOHOr0 MaTepuaia
CX. «UITaMM, BbINoTHATE HTOTOBBIC 3aJaHUS
«OMOTEXHOJIOTH | IO MaTepuaIaM TEMBI.
S
61 01.05 | OGoOmeHMe MaTeprana o TeMe Uzydenue «IIOpoIaY, DKpaH, IPOEKTOP, HOYTOYK, CP
ITo «[enerrka. Cenexkuus. HOBOT'O «copTY, Npe3CHTALHS
axty MaTepuana «reTepo3ucy,
15.05 «rramMm,
«OUOTEXHOJIOTH
5D
62 08.05 | UToroBbIii KOHTPOJIbL 3HAHMIA KOMOMHHUp | OMOTEXHOJIOTHH YMerTh: pemarth DKpaH, IPOEKTOp, HOYTOYK, Hrorosa
3a kypc 10 kaacca. OBaHHBIN 3JIeMEHTapHbBIE OMOIOTUIECKUE Mpe3eHTaIUs a1 K.P.
3a7a4u
63 09.05 | BuorexHOJOrHUs: JAOCTHIKEHHS U KOMOUHHp | OHOTEXHOJIOTHH YMeTh: pemars DKpaH, IPOEKTOp, HOYTOYK, §33
ITo MEePCIEKTHBbI Pa3BUTHSI. OBaHHBI 3JIEMEHTapHbIEe OHOJIOTHYECKHE | Mpe3eHTalus
¢baxty 3aauu
16.05
64 15.05 | Dcreruyeckue acmeKTh O06006mienn | OuorexHoyoruu | OLEHUBATH CBOM JOCTHKEHHS U DKpaH, MPOEKTOpP, HOYTOYK, §33
pa3BUTHSI HCCIIEIOBAaHUM B e JOCTIDKEHHS OJTHOKJIACCHUKOB [0 | IIPe3eHTalusl 3HaueHn
OMOTEXHOJIOTUHI YCBOCHHUIO y4eOHOro MaTepuaa e
BBINOIHATE UTOTOBBIE 33 JaHUS O6rnotexH
0 MaTepuaiaM TeMb. OJIOTHH B
pasBUTHH
CX B
PO
65 16.05 | IToBTOpeHHe 1O pazueny O06061menn Metoast OneHuBaTh CBOU JOCTUKEHUS U OKpaH, IPOEKTOpP, HOYTOYK,

"Buonorus kak Hayka. MeTo bl
HAy4YHOTO MO3HaHuUs"

€

JOCTH)KEHHMSI OJTHOKJIACCHUKOB T10
YCBOCHHIO YIeOHOTO MaTepuaa
BBINONHATE HTOTOBBIC 3aTaHUS
10 MaTepuaIaM TeMBL.

npe3ceHTalura




66 22.05 | INoBropeHue 1O pazueny O06061menn KJIETKa OneHuBaTh CBOU JOCTHKEHUS U OKpaH, IPOEKTOP, HOYTOYK,
"Knerka" e JIOCTM>KEHMS OJTHOKJIACCHUKOB 10 | Mpe3eHTauus
YCBOCHHIO y4eOHOTO MaTepuaa
BhINOTHATE HTOTOBBIC 3aJaHUS
10 MaTepuagaM TEMBI.
67 23.05 | IoBTOpeHwme Mo pasnery O06006muIeHN OpTraHu3M
"Opranusm" e
68 29.05 | Pe3zeps lu




YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYEHUKA

* buosorus: 10-i kinacc: 6a30Bbii ypoBeHb: yueOHuk,10 knacce/ [Taceunuk B. B., Cymatoxun C. B., I'anontok 3.1"., IlIseros I'.I".; oz
penakmueit [laceunnka B. B., AkiinonepHoe o61iectBo «M3natenscTBo «IIpocBemnienne»
buonorus 10-i kiacc: 6a30BbIi ypoBeHb: yueOHuk, 10 kinace/ B.U. CuBornazos, U.b. Aradonos, E.T. 3axapoBa.; AkiinoHepHoe 00111eCTBO

«3narensctBo [IpocBenienne»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

«DenepanpHas OCHOBHAsI 00pa3oBaTesibHas MporpaMma 1o yueOHsiM npeameraM. buosnorus 10-11 knaces», M.: IIpocsemienue,2023 rog.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubanoreka [{IOK https://myschool.edu.ru/
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