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IMMOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpammbl MO OHUOJOTHU TEOPETUYECKYIO OCHOBY IS OMpENEICHUs
NOIXO0JI0B K (opMHpOBaHUIO cojepx)aHUs ydeOHOTO mnpeamera «buonorusy cocTaBmiIu:
koHuentyanbHble moioxeHuss ®I'OC COO o B3auMooOyCIOBICHHOCTH LEJeH, colep:KaHus,
pe3ynbTaToB OOyueHUss U TPeOOBAHUU K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB, MOJOXKEHUS 00
O0IIMX MENSIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHEr0
obmiero odbpaszoBanus B Poccuiickoit deneparuiy, a TakKe IMOJOKCHHS O CHCIU(PUKE ONOIOTHH,
e 3HAUYECHUWU B TIO3HAHHMM KXUBOW MPHUPOABI MU 0OECIIEUCHHH CYIIECTBOBAHUS 4YEJIOBEUYECKOTO
obmiectBa. CorjaacHO Ha3BaHHBIM IMOJOXKEHHSIM, OINPEAETICHbl OCHOBHBIC (DYHKIIMU MPOTPaMMBbl
1o OUOJIOTHH U €€ CTPYKTYpa.

[IporpamMma no 6mooruu Jaét MpeICTaBICHUE O ENsIX, 00 00IIeH cTpaTeruu 00y4IeHMs,
BOCIIUTAHUA M Pa3BUTUS O0OydaromMXCS cpeacTBamMu ydeOHoro mpenmera «buonorusy,
ompezenseT o0sA3aTeNbHOE TNPEAMETHOE COJIEpKaHUe, €ro CTPYKTYpy, pacipeneieHue Io
paszenaM W TeMaM, PEeKOMEHIyeMYIO IOCIICIOBATeIIbHOCTh M3yUeHHUsT y4eOHOro marepuaia ¢
Y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIHHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00yJaronuxcs.

B mnporpamme mo Ouonoruu TakKe YUMTHIBAIOTCA TpeOOBaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METaIllPeIMETHBIM M MPEIAMETHBIM pe3yJbTaTaM OOydeHUss B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIIHHON JISATEIBHOCTH/YICOHBIX ICUCTBHIA 00yJaIONIUXCS 110
OCBOCHUIO COJICPIKAHUS OMOJIOTUIECKOTO 00pa3oBaHUsI.

B nporpamme mo 6uonoruu (1011 kmaccel, 0a30BbIii ypOBEHb) peaaM30BaH MPUHIIMII
MPEEMCTBEHHOCTH B UW3YYCHHMHM OWoOJIOTHH, Onaromapsi 4eMmy B HEW IPOCMATPUBACTCS
HaIPaBJICHHOCTh HAa Pa3BUTHUE 3HAHUM, CBA3AHHBIX C (DOPMUPOBAHUEM ECTECTBEHHO-HAYYHOT'O
MHPOBO33PEHHUS, IIEHHOCTHBIX OPHUCHTAIIMA  JUYHOCTH, DKOJOTHYCCKOTO  MBIILICHHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOILIEHHEM K OKpYyKarolen
npupoaHoil cpene. [lodToMy Hapsiay C H3ydeHHEM OOIIEOMOJIOTHYCCKHX TEOPHA, a TaKke
3HAHUN O CTPOCHUHU JKUBBIX CUCTEM PAa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IPOLIECCOB B TporpamMme Mo OWOJIOTMH YAENEHO BHUMAHHE HCIOIb30BAHUIO MOMYyYEHHBIX
3HAHUH B TIOBCEJHEBHOM KU3HHM JIJIS PEUICHUS MPUKIIAIHBIX 3a7a4, B TOM YHUCIIE: TPOPHIAKTUKH
HACJICJICTBEHHBIX ~ 3a00JIeBaHUN  YeNOBEKa, MEAMKO-TEHETHYECKOTO  KOHCYJIbTUPOBaHUS,
000CHOBaHHUS IKOJIOTHYCCKH I1€TIECOO0PA3HOTO MOBEICHUS B OKPYXKAIOIICH MPUPOJHON cpene,
aHaJ M3a BIMSHUS XO3AMCTBEHHOM JESTEIIBHOCTH 4YEJIOBEKa Ha COCTOSHHUE NPUPOAHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHs K MPUKIAAHONW HAIMPABICHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCTBIO 00ECIeUeHHs YCIOBUM ISl pelIeHus
OJIHOM M3 aKTyaJIbHBIX 33/1a4 MIKOJBLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/oiaraet
dbopMupoBaHue y 0OydYarOIIUXCS CIOCOOHOCTH aganTHPOBATHCS K M3MEHEHUSM TUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxkHoe Mecto. OnHa
obecrieunBaeT (GopMuUpoBaHHE y OOYUAIOMIUXCS MPEICTABICHWA O HAyYHOH KapTHHE MHpA,
pacmmpsieT ¥ 0000IaeT 3HAHUS O KUBOU MPUPOC, €€ OTIIMUNTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U HBOJIOLMHU, CO3MaET YCJIOBUS JUIS: TO3HAHUS 3aKOHOB >KHUBOM TNPHUPOIBI,
dbopmupoBanus GyHKIIMOHATIBLHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOro M Oe3omacHoro oOpasa
YKU3HH, SKOJIOTUYECKOTO MBIIIUICHHS, ICHHOCTHOT'O OTHOIICHUSI K YKUBOM MPUPOJE U YETOBEKY.

Bonpimoe 3HaueHWe OWONOTHST WMEET TAaKXKe JUIS PEIICHUS BOCIUTATEIBHBIX H
pa3BUBAOIIKX 3a/1a4y cpeiHero oluiero oopazoBanus, coruanuzanuu odyyaromuxcs. M3yuenue



Ounoaorun obecrnieurBaeT yCIIOBUS TUIS dbopmupoBanus MHTEIJICKTyaJbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIBTYPHI, CIIOCOOCTBYET
UHTETpalii OMOJIOTHUYECKUX 3HAHUH C TMPEICTaBICHUSIMH U3 IPYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMUH U reorpaduu. HazBanHbie MOT0XKEHUS O MPEAHA3HAYCHUU Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY [UIsl ONpENENCHUS MOAXOI0B K OTOOpy U
CTPYKTYPHUPOBAHUIO €TO COJIEPKaHUS, TPEICTABICHHOTO B IpOrpaMMe Mo OHOJIOTHH.

Ot60p conepsxanusi yueOHOTO npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3UIMI KyJIbTypOCOOOPA3HOTO MOAX0/1d, B COOTBETCTBUU C KOTOPHIM OOydarOIIUecs TOJIKHBI
OCBOUTH 3HAHHS U yMEHHS, 3HaYUMbIe I (hopMHUpOBaHUS OOILIEH KyJIbTYpbl, OMPECISIONINe
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYKAIOLIeH NPUPOJHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHYECKOH AesTenbHOoCTH. Oco00e MECTO B 3TOM CHUCTEME 3HAHUUI
3aHMMAIOT DJIEMEHTBl COJEP)KAaHMS, KOTOpble CIy’)KaT OCHOBOM Uit  (OpMHUpPOBaHUS
NPEJCTaBICHU O COBPEMEHHON eCTECTBEHHO-HAYyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIIUN OMOJIOTHYECKOT0 00pa30BaHMUsL.

CTpyKTypupOBaHHE COJEpXKaHUs y4eOHOro MaTepuasia B TpOrpaMMe IO OHOJIOTUH
OCYIIECTBIICHO C Y4ETOM MPHOPUTETHOTO 3HAUEHUS 3HAHHMNA 00 OTIMYHUTEIBHBIX 0COOEHHOCTSIX
JKUBOM TpUPOIBI, O €€ YpOBHEBOIl OpraHM3allid U HBOJIONHHA. B COOTBETCTBUU C STUM B
CTpYKType yueOHoro npeamera «buonorus» BbIIENeHbI CIEAYIOIUE COAEPKATEIbHBIC JIMHUU:
«buonorus kak Hayka. MeToapl HAy9HOTO TMO3HAHM», «KileTka kak OHoiornyeckas cucreMay,
«Opranusm Kak Omonornyeckast cuctema», «CucremMa u MHOrooOpasue OpraHu4ecKoro MHUpay,
«OBOIIOLIUS KUBOH MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTIY.

Henp wm3yuyenus ydeOHoro mpeamera «buornorums» Ha 0a30BOM YpPOBHE — OBIJIAJICHHE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIIBHOW OPTaHU3aIllMH JKHUBBIX CHUCTEM
pa3HOro paHra U NpuoOpeTeHne YMEHUN UCIONIb30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JEHCTBUH B
OTHOIICHUU OOBEKTOB JKUBOM MPUPOJIBI U PELICHUS PA3IUYHBIX )KU3HEHHBIX IPOOIIEM.

Joctuxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs PeIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHE OOYYAIONIMMHUCS CUCTEMBbl 3HAaHMWA O OWOJIOTUYECKUX TEOpHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3ax, MpaBMiIaX, CIy>KallMX OCHOBOHM Il (OpMHUpPOBaHUs
MPEJICTABICHUI O €CTeCTBEHHO-HAy4YHOHl KapTUHE MHUpa, O METOAaX HAy4YHOIO TIO3HaHUS,
CTPOCHUH, MHOT000pa3sMM M OCOOCHHOCTSAX JXUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3aIUH,
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX HCCIEIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaroIIMXCSl MMO3HABATEIbHBIX, MHTEIJICKTYadbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpollecce aHaIu3a JAaHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3TJISOB,
U/Ied ¥ MOIX00B K U3yYEHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aINMY;

CTaHOBJIEHHWE Yy OOydaroImuxcsi oOumel KyJabTypbl, (QYHKIMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLCHUBATH SIBICHUS OKPYXAIOIIEro MUpPA >KMBOW MPUPOIBI Ha
OCHOBaHUU 3HAHUH U ONBITA, OTYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dopmupoBaHre y OOYYaOIIUXCS YMEHUH WILTIOCTPUPOBATh 3HAUYEHUE OMOIIOTHYECKUX
3HaHUH B TPAKTHYECKOW JEATEIHHOCTH YEJOBEKA, PA3BUTHH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTHIA;

BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHMSA YEIIOBEKOM >KUBOW MPUPOJIBL,
HEOO0X0IMMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOMIOIEHUS] ATHYECKIX HOPM IIPH MPOBEJCHUN
OHMOJIOTUYECKHUX HCCIIEJOBAHUN;

OCO3HAaHHE IEHHOCTU OMOJOTMYECKMX 3HAHWM JJIsl TIOBBIIICHHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,



NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUW B MOBCEIHEBHOM >XU3HU MJSl OLEHKU
HOCIIEACTBUM CBOEH NEATENbHOCTH 10 OTHOIIEHUIO K OKpYXaroulel cpene, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHHE U COOJTIOICHHE Mep MPOo(HIIaKTUKH 3200 ICBaHU.

B cucteme cpennero obmiero oopasoBanus «buonorus», nsydaemasi Ha 6a30BOM ypOBHE,
ABIISIETCS 00s3aTENbHBIM YU4E€OHBIM MIPEIMETOM, BXOMSIIMM B COCTaB MpPEIMETHOW o0nacTu
«EcTecTBeHHO-HAYYHBIE TPEIMETHD.

Jns u3ydenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHET0 OOIIero 00pa3oBaHUS OTBOIHTCS
68 yacoB: B 10 kiacce — 34 gaca (1 yac B Henemo).

COJEPXAHUE OBYUYEHUA
10 KJTACC

Tema 1. Buosorusi kak Hayka.

Buonorus xak nHayka. CBsi3b OHOJIOTHM C OOIECTBEHHBIMH, TEXHUYECKUMHU M JIPYTHMHU
€CTECTBEHHBIMU HayKaMu, (uiocoduei, 3TUKOW, 3CTeTUKONM U mpaBoM. Ponbp Ouonoruu B
dbopMUpOBaHUN COBPEMEHHOM Hay4yHOU KapTUHbI Mupa. CucremMa OMOJIOTHYECKUX HAYK.

Mertoap! MO3HAHUS KUBOHM PUPOABI (HAOII0IeHUE, SKCIIEPUMEHT, ONMCAaHNE, H3MEpPEHHE,
KJaccu(uKaIus, MOISIMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JlemoHCTpamum:

[Toptpetsi: Y. Hapsun, I'. Menaens, H. K. Koasios, Ix. Yorcon u @. Kpuk.

Tabmuubt u cxembl: «MeTOoIbI TTO3HAHUS KUBOU IPUPOIBI.

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

[Tpaktnueckass pabota Ne 1. «Mcmonbp3oBaHWE pa3IMUYHBIX METOAOB NPHU HU3YUYECHUU
OHOJIOTUYECKUX OOBHEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALMA.

Kusble cucrembl (OMOCHCTEMBI) KakK NpeAMeT u3ydeHus Ouosoruu. OTiIMYHE >KUBBIX
CUCTEM OT HEOPraHUYECKOW PUPOJIBI.

CpoiicTBa OmocucteM U HX pa3HooOpasue. YpPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBINA,  TKAaHEBbI, OpPraHM3MEHHBIA,  MOMYJISUAOHHO-BUIO0BOM,
IKOCHUCTEMHBIH (OMOTeoeHOTHYECKHA), OMOCHEPHBIA.

JleMmoHCcTpamum:

Tabmuiel u cxembl: «OCHOBHbIE TPHU3HAKU KU3HW», «YPOBHU OpPraHU3alUU >KUBOU
IPUPOIBD.

O6opynoBanue: monaens mosiekyibl JJTHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHHUE KJIETKH.

XUMHUYECKUN COCTAB KIETKH. XUMHUYECKUE AIIEMEHTHI: MAaKPOIJIEMEHTbI, MUKPOIJIEMEHTHI.
Bozna u MuHepalnbHbIe BElleCTBa.

@yHKIMM BOJBl M MHUHEpPAJIbHBIX BellecTB B kierke. [lopnep:kaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHue 0enkoB. AMHHOKHCIOTH — MOHOMEpBI OenkoB. HezameHnumebie
U 3aMEHUMbIE AMHUHOKUCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPhI O€IKOBOMH
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W 4YETBEPTUYHAsI CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonornueckue GpyHKIUN 6ETKOB.

®epMeHThl — Ouonornyeckue kKaranuzaTopbl. CTpoeHHE (GepMeHTa: aKTHBHBIA LIEHTD,
cyocrparnas  crnemuduuHocts.  Kodepmentsl. Burtammupl.  Otiawuus  gepMeHTOB  OT
HEOpPraHUYECKUX KaTaJln3aTOpPOB.



VYrneBoabl: MOHOCaxapu bl (TIOKO03a, pubo3a U J1e30Kkcupud03a), qucaxapuibl (caxaposa,
JAKTO3a) M TMOoJucaxapuibl (Kpaxmani, TJIMKOTEH, IeJUIi0iio3a). buonorndeckue ¢GyHKIMHA
YTJIEBOJOB.

Jlunuaer:  Tpurmunepunabl, dochonmunuabl, CcTepouasl. [ 'uapodribHO-THAPOGOOHBIS
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB KaK
HMCTOYHUKOB YHEPTUH.

Hykneunossie kucnorsl: JJHK u PHK. Hykneotnasl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crtpoenue u ¢yukiun JJHK. Crpoenmne u ¢ynkuuu PHK. Buasr PHK. AT®: crpoenue u
byHKIIH.

[uronorus — Hayka o kierke. Kieroynas teopust — npumep B3aMMOJECHCTBHS WIEH U
(akTOB B HAYYHOM [TO3HAHUHU. MeTO bl U3YUEHUS KIETKH.

Knetka kak nenoctHas >kuBasi cucrema. OOmIre Npu3Haky KIETOK: 3aMKHYTasl Hapy>KHas
MemOpaHa, monekyisl JIHK kak reneTudeckuii anmapar, CUCTeMa CHHTE3a Oelka.

Tunsl KIETOK: 3yKapuoTHdeckas M IpokapuoTuueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTudecko kinetku. Kierounas crenka 6akrepuit. CTpoeHHE 3yKapHOTHIECKOH KICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOM, Y)KUBOTHON W TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KIIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIUKC, MX (PYHKIIUH.
[InasmaTtuueckas MemOpaHa, e€ cBoiicTBa M (QyHkuuu. [luTomnazma u e€ OpraHOUIbI
OnnomemOpanubie opranonasl kietku: JIIC, anmapar ['onbmku, mu3ocoMmsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MUTOXOHAPUH, IMiacTuibl. IIpomcxoxaeHne MHUTOXOHJAPUNA M IJIACTHI.
Bune mnactua. HememOpanHbie opraHouIbl KIETKA: PUOOCOMBI, KIIETOUHBIHN LIEHTP, LIEHTPHOIIH,
peCcHUYKH, KIyTUKU. DyHKIIMK OpraHOUI0B KIETKU. BKitoueHus.

SAnpo — perynasaTopHbIi HeHTp KiaeTku. CTpoeHue aapa: sjuepHas 00009Ka, Kapuoria3ma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHCcTpamum:

IToptpersr: A. JleBenryk, P. I'yk, T. IlIsann, M. llneinen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM  IPUPOAEH,
«Pacnpeenenrne XuMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEY.

Tabmuubr u cxemsl: «llepuoanyeckas TabnMIa XUMHUYECKUX DIIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOAB, «brnocunTe3 Genkay, «CtpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunossie kucnotsl. JTHK», «Ctpoenne monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KJIeTKn», «CTpoeHue MKUBOTHOM KiIeTKn», «CTpOEHHE pACTUTENbHOU KiIeTKu», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue Aapa KIETKN», «Y TIeBOAbDY, «JIUIuabm.

OO0opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHHE Il MPOBEACHUS HAOIIOICHHUIA,
U3MEPEHHH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHE PA0OThI:

JlabopaTopnast pabora Ne 1. «/3ydyeHue KaTaaIuTHYECKON aKTUBHOCTH (EepMEHTOB (Ha
IpUMepEe aMUIIA3bl WIIA KaTaaas3bl)y.

Jlaboparopuas pabora Ne 2. «M3yyeHue CTpOEHHsI KJIETOK PACTCHHM, XUBOTHBIX H
OaxTepuii 0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OIMUCAHUEY.

Tema 4. 7Ku3HeaesTeIbHOCTH KJIETKH.



OOMeH BemiecTB, WIM MeTaboau3M. AccuMwisanus (TUTACTHYECKUH  OOMEH) |
TUCCUMUIIALINS (SHEPTeTHYeCKHii 0OMEH) — JIBe CTOPOHBI €AMHOTO Ipoliecca MeTabonusma. Poib
3aKOHOB COXPAaHEHUS BEUIECTB M SHEPTUH B TOHUMaHUH METa0O0IMu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOQHBIN U reTepoTpodHbd. Poas pepMeHTOB B 0OMEHE
BELLECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.

@®orocunre3. CperoBas u TeMHOBas (Qa3bl (oTocuHTe3a. Peakium Qorocunresa.
OddextuBHOCT hoTOCHHTE3a. 3HAUECHUE (POTOCHHTE3a JJIsI KU3HU Ha 3eMiie. BiusiHue ycioBuid
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEMOCHHTE3UpYIIIue OakTepuu. 3HAUeHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emuie.

OHepreruyecknii oOMeH B  KJeTke. PaciieruieHme  BemIeCTB, BBICICHHE U
AKKyMYJIUPOBAHHE SHEPTUHU B KJIETKE. DTalbl JHEpreTuueckoro ooMena. I mukonus. bpoxxenue u
ero Buapl. KuciaopoaHoe oxkucieHue, WIM  KIETOYHOE  JbixaHue. OKHUCIUTENIbHOE
dochopmmpoBanne. IHHEKTUBHOCTD IHEPTETHIESCKOTO 0OMEHa.

Peakumu wmarpuuyHoro cuHTe3a. l'eHermueckas wunpopmamms u JHK. Peammszanms
TeHETUYECKON MH(popMaMy B KieTKe. | eHeTHUeCKUil KOJ M ero CBOWCTBA. TpaHCKpHIILUS —
matpuuHblii cuaTe3 PHK. Tpancnsuus — Ouocunres Oenka. Dtansl TpaHciasuuu. KonupoBanue
aMUHOKUCIIOT. Posb pubocom B GuocuHTe3e Oernka.

Hexnerounsie ¢popmbl sxu3Hn — BUpychl. Mctopust oTkpsiTHst Bupycos (. 1. iBaHOBCKwMiA).
OCOOCHHOCTH CTPOSHHSI M KM3HEHHOTO IMKJIAa BHPYCOB. bakrepunodaru. bomesnu pacreHuid,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc ummyHonedunura yenoseka (BUY) —
Bo30yautens CIIMJla. OOpartHas TpaHCKpuIIMs, peBepraza W HHTerpasa. lIpodmiakruka
pactpocTpaHeHHs] BUPYCHBIX 3200JICBaHHIA.

JleMmoHCcTpamum:

[Toptpetsi: H. K. Konbiios, 1. Y. UBanoBckuii, K. A. Tumupszes.

Tabmupt  u cxembl: «Tumbl  nutaHus», «Metabonuszm»,  «MHUTOXOHAPUSNY,
«QHepreTuueckuii oomMen», «Ximoporact», «Dorocunres», «Ctpoerane IHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHTre3 Oenmka», «leHeTmueckuit Koy,  «Bupych,
«bakrepuodarn», «Ctpoenne u xu3HeHHbIH 1wukn Bupyca CIINa, O6akrepuodaray,
«Pemmukanusa JJHK».

O6opynoBanue: moaenu-antuinkanuu «Yasoenue IHK u tpanckpunmusy, «buocunres
Oenka», «CTpoeHue KieTkn», Moaeib cTpykTypsl JJHK.

Tema S. PazMHoOKeHMe M HHAUBUAYAJIbHOE PA3BUTHE OPTaHU3MOB.

KneTounslii UK, WM XKU3HEHHBIM UK kineTku. Wutepdaza u muto3. IIpoueccs,
npoTekaromue B uHTepdaze. Permmmkanms — peakuust matpuynoro cuate3a JIHK. Crpoenme
XpoMOcOM. XPOMOCOMHBIH HA0Op — KapUOTHUIl. JIUTUTOMIHBIA W TaIUIOMIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. LluTonornueckue OCHOBBI Pa3MHOXKEHUS U MHAWBHUYabHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xknetkn — muto3. Cragum muto3a. IIpomecchl, mpoucxonasdiue Ha pasHbIX
CTagusIX MUTO3a. brosorudyeckuii CMBICI MATO3A.

[Tporpammupyemas rubesb KIeTKH — aromnTo3.

@DopMbl pa3MHOKEHHUSI OPraHU3MOB: 0eCIoioe U MoJioBoe. Buibl 6ecronoro pa3MHOKEHHUS:
JICJIEHUE HaJlBOE, MOYKOBAaHHE OJIHO- M MHOTIOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETE€TaTUBHOE
pa3mHoO)eHHe. VICKyCcCTBEHHOE KIIOHMPOBAaHNE OPTraHU3MOB, €0 3HAYEHUE IS CEICKIIMH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOTO.



Meiios. Craguun Menosza. Ilponeccsl, npoucxozpsmue Ha craauax Mmeiiosza. [losenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

l'amerorenes — nmpouecc oOpa3oBaHMsI MOJOBBIX KJIETOK y KUBOTHBIX. [10JI0BBIE JKene3bl:
CEeMEHHUKU M AWYHMKH. OOpa3oBaHHE M pa3BUTHE IMOJOBBIX KJIETOK — raMeT (CHepMaTO30H],
AHLEKIeTka) — crnepMmaroreHe3 u oBoreHe3. (OcCoOEHHOCTH CTPOCHMs SHLEKIETOK U
cnepmaro3onio. Omionorsopenue. [laprenorenes.

NunuBuayanpHoe pa3Buthue (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otansl 3MOPUOHAIBHOIO PAa3BUTHA Yy IIO3BOHOYHBIX JKMBOTHBIX: ApPOOJIEHUE, TacTpyJIsLus,
opranoreses. IloctamMOpuoHanbHOe pa3BUTHE. THIBI HOCTAIMOPUOHAIBLHOIO Pa3BUTHSL: MPAMOE,
HenpsiMoe (TMYrHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct n pazButne pacreHuil. OHTOreHe3 IBETKOBOIO PAaCTEHUS: CTPOEHUE CEMEHU, CTaAUN
pa3BUTHS.

JdemMoHcTpanuu:

Tabmuubtl u cxembl: «@OpMBI pa3MHOXKEHHS OPTaHU3MOBY, «/[BOITHOE OILUIONOTBOpEHHUE Y
LIBETKOBBIX pacTeHU», «BeretaTuBHOE pa3MHOKEHHUE pacTEHUI», «JlelleHne KIeTKHU OaKTepuin»,
«CTpoeHue 1noJIoBBIX KIIETOK», «CTpoeHne xpomocomsel», «Kierounslii nukim», «Pernukanus
JAHK», «Mwurto3», «Meito3», «lIpsmoe wu Henpsmoe pasBurue», «l'amerorenes y
MJIEKOTIUTAIOLIUX U YEJIOBEKa», «OCHOBHBIE CTaJJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MUKponpenaparbl «CHepMaTo30MIbl MIIEKONUTAIOLIET0,
«Inneknerka Miekonurawoomero», «KapuokuHe3 B KIETKaX KOpPELIKa JIyKa», MarHUTHas
Mo enb-anmmnkanus «/lenenue kierkny, moaens JJHK, Moaens MeradazHoil XpOMOCOMBI.

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopatopHas padota Ne 3. «HabmroeHre MuTO3a B KJIETKaX KOHYMKA KOpPELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHass pabora Ne 4. «l3yyeHue CTpPOEHMs IIOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHeTukd. Mcropus pas3BuTus reHeTukd. Posb nuronoruu u
SMOPHOJIOrUY B CTAHOBJICHUU I'€HETUKU. BKiax poccuilckux U 3apyOeKHbIX YUEHBIX B pa3BUTHE
reHeTUKdu. MeToapl TeHeTUKH (THUOPHUIOJIOTUYECKUHM, LHUTOT€HETUYECKUM, MOJIEKYIISIpHO-
reHeTuyeckuii). OCHOBHbIE F€HETUUYECKUE MOHATHUS. ['eHeTnyeckass CHUMBOJIMKA, UCTIOJIb3yeMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, ycTaHOBIEHHble [.  MeHaenem.
MoHoruOpuaHOE CKpeIBaHue. 3aK0H eIMHO-00pa3us TMOPHUIOB MEpBOTO MoKoJeHus. [IpaBuio
JOMUHUPOBaHMs. 3aKOH paclleIUIeHus Mpu3HaKkoB. [umnore3a uuctoTel ramer. IlomHoe u
HEIOJIHOE JJOMUHHUPOBAHHUE.

JurubpusnHoe  CKpelMBaHHME. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAHUS  NPU3HAKOB.
[{uToreHeTn4ecKne OCHOBBI AMTHOPHIHOTO CKPEIIMBAHHS. AHAIM3HPYIOIIEE CKpEIIUBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS TSI OTIPEACTICHUS TEHOTHIIA OCOOH.

CueruieHHoe HacnenoBaHue mpusHakoB. PaGora T. Moprana 1o cUEIUIEHHOMY
HacJIeJOBaHMIO reHoB. HapynieHue cueniaeHus reHoB B pe3yJIbTaTe KpOCCHHIOBEpa.

XPpOMOCOMHAasI TEOPUS HACIEICTBEHHOCTH. [ eHeTHYeCKHEe KapThl.

I'enetuka nosa. XpoMOCOMHOE OINpEIEIeHUE 1Moaa. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHsle M reTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue INPU3HAKOB, CLEIUIEHHBIX C
IOJIOM.



N3meHunBOCTh. BHbl N3MEHUMBOCTH: HEHACIIECTBEHHAs U HacleACcTBeHHas. Ponb cpebl
B HCHACIICJCTBCHHOW W3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(MUKANMMOHHOW HW3MEHYUBOCTH.
Bapuanvonsslil psn n BapuanuoHHas kpusas. Hopma peakuunu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIC IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(PUKALIMOHHONW U3MEHYMBOCTH.

HacnencrBennasi, iy reHOTHNHUYECKasi, U3MEHUYMBOCTh. KOMOMHATUBHAS W3MEHUUBOCTD.
Meiio3 ¥ TMONOBOI TpolecC — OCHOBA KOMOMHATUBHOW W3MEHUMBOCTH. MyTallMOHHAs
u3MeHYMBOCTh. Kitaccupukanusi MyTranuid: TeHHbIC, XpPOMOCOMHBIC, T'eHOMHBbIe. YactoTa u
OPUYUHBI MyTalil. MyTtareHHnbsle (akTopbl. 3aKOH FOMOJIOTHUYECKHUX PSIOB B HACIIEJCTBEHHOU
n3menunBocty H. 1. BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'eneruka uyenoBeka. Kapuorum uyenoBeka. OCHOBHBIE METOJIBI TEHETHKH YEJIOBEKA!
reHealloTUYeCKui, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMUYECKHH, MOJIEKYISPHO-
reHeTudyeckuid. COBpPEMEHHOE OIpEAesIeHUe TEeHOTHUIA: IOJIHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHUEe, B ToM umcie ¢ nomomipio I1I[P-anamm3a. HaciencTBeHHBIC 3a00JieBaHUs
YenoBeKka: TeHHble Ooyie3HM, OOJE3HM C  HACIEACTBEHHOM IPenpacoyioKEHHOCTHIO,
XpoMocomHbIe Oosie3HH. ComaTWueckue ¥ TeHepaTHBHBIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpunHIMIIBI 30pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, TPOMUIAKTUKY U JICYCHUS T€HETHUYECKHUX
Oone3neil. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBaHME. 3HAUCHHE MEAMIIMHCKOW TE€HETHUKU B
MPEIOTBPAIICHUH U JICUEHUU TeHETHYECKUX 3a00JIeBaHUI YeTIOBEKA.

JdemMoHcTpanuu:

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

Tabmunel 1 cxeMbl: «KMOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 IUTOTEHETHUYECKasi OCHOBAY,
«3aKOH pacUICIUICHUS] M €ro IUMTOT€HETUYEeCKass OCHOBa», «3aKOH YHUCTOTBI TameT»,
«Jdurubpunnoe ckpeuuBanue», «lluTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMozeiicTBue ajuielbHbIX T€HOBY, «I €eHeTHuYeCKHe KapThl PACTEHUMN, KUBOTHBIX
u 4denoBeka», «['eHeruka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CICTVICHHOTO C TIOJIOMY,
«KapuoTunel 4YeloBeKa W JKHBOTHBIX», «Buubl wu3MeHumBOCTHY», «MonudukarmonHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-gaktopay, «l'eHeTHKa rpynn KpoBu», «MyTallMoHHas
U3MEHYHUBOCTbY.

O6opynoBanue: Mojenu-aniuMkanuu «MoHoruOpuaHoe ckpemuBanuey, «Hemomnoe
noMuHUpoBaHuey, «Jlurnbpunnoe ckpemmuBanuey, «llepekpéct XpoMocom», MHUKPOCKON H
Mukpomnpenapar «/Ipo3odunay (Hopma, Myrannu GopmMbl KpPbUIbEB M OKPAaCKU Tena), repdapuit
«l"opox MOCEBHOIY.

JlabopaTopHble M NpakTHYeCKHEe PAdOThI:

JlaboparopHas pabora Ne 5. «M3ydeHne pe3yabTaTOB MOHOTUOPHIHOTO U JUTUOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopuas padota Ne 6. «M3yyeHre MOAUPHUKAITMOHHON U3MEHUYUBOCTH, MOCTPOCHHE
BAapUALMOHHOTO Ps/1a U BApUALIMOHHON KPUBOI.

Jlabopatopnass pabora Ne 7. «AHanM3 MyTalmid Yy JOpo30GWIBI Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBieHue 1 aHaIu3 POAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekusi Kak HayKa U Ipolecc. 3apoKIeHUe CeleKInu U aoMectukanusa. Yuenne H. U.
BaBmiioBa 0 meHTpax NPOMCXOXKIEHUS M MHOro0Opas3usi KyIbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXO0KICHUS IOMAITHUX )KUBOTHBIX. COpT, NOPOAA, LITAMM.



CoBpeMeHHbIE METOJbl CeNEeKIUU. MacCoBBIii U WHIMBUAYAIbHBIA OTOOPHI B CENEKIIUU
pacteHuii u KUBOTHBIX. O1ieHKa dKCTephepa. binM3KkopoacTBEHHOE CKpenIMBaHue — MHOPUIUHT.
Uncras nuaus. CkpeniyBaHWEe YHCTHIX JHWHHA. [erepo3uc, win THOpUAHAS CHIIA.
HeponctBennoe ckpemmBanne — ayTOpuauHr. OtmanéHHas rubpuguzanus U e€  YCHEeXH.
HcKkyccTBEHHBIM MyTareHe3 W IMOJIY4YEHUE IOJUIUIOUI0B. JIOCTMIKEHMS CEeNEeKUMHU PaCTEHUM,
JKUBOTHBIX U MUKPOOPTaHHU3MOB.

buotexHonoruss kak oTpacib NPOU3BOACTBA. [ eHHAs WHXKEHEpHUs. Tambl CO3JaHUs
pexomOunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas wunxenepus. Knetounsbie
KyJIbTypbl. MUKPOKJIOHAJILHOE pa3MHOKEHHE pacTeHui. KiioHupoBaHue BbICOKONPOAYKTHBHBIX
CENIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHEe U dTudeckue mnpobiembr. MO —
TEHETUYECKU MOAUPUIIUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsi: H. . BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmumel U cxembl: Kapta «L[eHTpBl TPOMCXOXKIECHUS W MHOTOO0Opa3usi KyJbTypHBIX
pacrenuii», «Ilopoabl moManTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «OTaanéHHas
rubpuam3amusy, «Paborer akamemmka M. @. HWeanoBay, «[lomummongus», «OOBEKTHI
ouorexHonorum», «Kierounele KynbTypbl U KIOHUpOBaHUE», «KOHCTpyHpoBaHUE U TMEPEHOC
TE€HOB, XPOMOCOM).

O6GopynoBaHue: MyJIS KU IUIOAOB M KOPHEIUIOAOB JUKHX (OPM U KYJIBTYPHBIX COPTOB
pacrenui, repoapuii «CenbCKOX035HCTBEHHBIC PACTCHHS.

JlaGopaTopHble U IpaKTH4YecKHe padoThi:

Oxckypcusi «OCHOBHBIE METOJIbI U JIOCTHMIKEHHUS CEJICKIMU PACTEHHM W JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIIBITATENbHBIA y4acTOK, B TEIUIMYHOE
XO035ICTBO, JTa0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOT'N HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycrTaHaBnMBarOTCS TpeOOBAHUS K pPE3yJIbTaTaM OCBOCHUS
00y4alOUIMMHUCS IPOTPAaMM CPEAHEro o0miero 00pa3oBaHMs: JINYHOCTHBIM, METANIPEIMETHBIM H
HpEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IMMPCAMCETA «buonorus» BbIACICHBI
cJIeayromue COCTaBJIAIOIIUC: OCO3HAaHHUC O6y‘{aIOIHI/IMI/IC$I pOCCHﬁCKOﬁ Fan(I[aHCKOﬁ
HICHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATCIBHOCTH MW CaMOOIIPCACIICHUIO,
HaJIM4u€¢ MOTHUBaAIlMN K O6y‘-I€HI/IIO 6I/IOJIOI‘I/II/I, HCJICHAIPABJICHHOC Pa3BUTHC BHYTPCHHUX
yﬁe)l(l[eHHﬁ JIMYHOCTH Ha OCHOBC KIIFOYCBBIX HGHHOCTeﬁ U UCTOPHUYCCKUX Tpazmunﬁ Pa3BUTHUA
OHOJIOTUYECKOIO 3HaHHus, TOTOBHOCTb H CIIOCOOHOCTH 06yqa101u14xc;1 PYKOBOACTBOBATLCSA B
CBOCH JACATCIIBHOCTH INECHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MMpucymunumMu CUCTEMC
OHOJIOrTYECKOI0 O6pa30BaHI/I$I, HaJINYHUEC DOKOJOIrM4CCKOro ImpaBOCO3HAHMA, CIIOCOOHOCTHU
CTaBUTDb LCJIU U CTPOUTD ) KU3HCHHBIC IIJIAHBI.



JInyHOCTHBIE pe3ynbTaThl OCBOCHMS MpeameTra «buonorus» OOCTUTalTCs B €AUHCTBE
y4eOHOW M BOCIUTATENbHON NI€ATEIbHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS U CIIOCOOCTBYIOT MpOIIECCaM CaMOIO3HaHUS,
CaMOBOCIIMTAHUSA M CaMOPA3BUTHsI, PA3BUTHSI BHYTPEHHEH IMO3MIMHU JUYHOCTH, MMATPUOTU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeMy IMOKOJEHHUIO, B3aUMHOIO
YBOKEHHsS, OCEpeKHOTO  OTHOIICHUS K  KYJIbTYPHOMY  HAcJeIUI0 W TPaTulHsIM
MHOT'OHalIMOHAJIBLHOTO Hapoaa Poccuiickoit @enepannu, Ipupoe U OKPYKarolen cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTo npeamera «broaorusy MoMKHBI OTpaXkaThb
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIINXCSl PYKOBOJCTBOBATHCS C(HOPMHPOBAHHON BHYTpPEHHEH
MO3UIIUEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMid, TO3UTUBHBIX BHYTPEHHHX
yOeXKIeHHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  0OlIecTBa,
pacIIMpPEHNE KU3HEHHOTO ONbITA U OIbITa ACSITENIBHOCTH B IPOLIECCE pealu3alMd OCHOBHBIX
HaIpaBJIEHUHN BOCIIUTATEIbHON 1€ATEIbHOCTH, B TOM UHCJIE B YACTH:

1) rpaskaaHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3MIUU OO0Yy4YaroIlerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'O YJIEeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYLHMOHHBIX IMpaB U OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
IIPABOIIOPAIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIbHOCTHU MPHU CO3/IaHUU YYE€OHBIX IPOEKTOB,
peleHnr Y4eOHbIX U TO3HABATENbHBIX 3314, BHITOJTHEHHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh  OTPENEeNATh COOCTBEHHYIO MO3HMIHMIO 10 OTHOUICHHWIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U O0BACHSATH €€;

YMEHHE y4YUTHIBATH B CBOMX JEHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pasHBIMU yOEKICHUAMHU, KyIbTYPHBIMH LIEHHOCTSIMH U COLUATbHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHHUYECTBY B IIPOLECCE COBMECTHOIO BBIIOJHEHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3a/lad, YBAKUTEIBHOI'O OTHOLIEHUS K MHEHHIO
OTIOHEHTOB P 00CYXJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTAapPHOU U BOJOHTEPCKOU J€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON UJIEHTUYHOCTH, MMATPUOTHU3MA, YBAKEHUS K
CBOEMY HapoAy, 4yBCTBa OTBETCTBEHHOCTH mepel PoauHON, ropAaocTtu 3a CBOW Kpaid, CBOIO
Poauny, cBOM A3BIK U KYJIBTYpPY, IPOILIOE U HACTOALLEE MHOTOHALIMOHAIBLHOTO HapoJa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIBI,
JnocTuxkeHus M Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE M pa3BUTHE
OHMOJIOTUY, TOHUMAHKI 3HAYEeHUS OMOJIOTUHU B TIO3HAHUH 3aKOHOB MIPHUPO/IbI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00I1IECTBA;

uelHas yoex1EHHOCTh, TOTOBHOCTH K CIYXEeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cya0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHUE AYXOBHBIX IECHHOCTEN POCCUICKOr0 HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUUECKOT0 TIOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;



OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSM, CO3JaHUIO CEMbUM HA OCHOBE
OCO3HAHHOTO NPUHSTHUS LICHHOCTEN CEMEMHOMN *H3HU B COOTBETCTBUU C TPAAULMSIMH HapO/I0B
Poccuu;

4) 3cTeTHYeCKOr0 BOCIMTAHMS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOLICHUI;

MOHMMAaHKE YMOLMOHAILHOTO BO3/ICUCTBUS KUBOU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE MPOSBISTH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usnueckoro BocnuTaHus, (OPMHPOBAHHUS  KYJBTYPbl 3A0POBbSI U
IMOLMOHAIBHOIO 0JIArONOIyYHs:

MOHMMAaHUE U pean3alus 3J0pOBOro U 06e30MacHOro oopasa KU3HU (30pOBOE MUTAHHE,
COOJIIO/ICHNE TUTHEHNUYECKUX TPABWII U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATUH U OTIBIXA,
perynsipHass (uU3MUYECKash aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUUYECKOMY 3710POBbIO;

MOHMMAaHHWE IEHHOCTM TPaBWJI HMHAWBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE NOCIEACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YINOTPEOJIEHUS aIKOTOJIs,
HapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHMA:

TOTOBHOCTb K TPYAY, OCO3HAHHUE LIEHHOCTU MacTepCTBa, TPY10J1I00ue;

TFOTOBHOCTb K aKTMBHOM JESTEIbHOCTH TEXHOJIOIMUECKOMN U COIIMAJIbHOM HaIllpaBI€HHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IJIAHUPOBATH U CAMOCTOSITEILHO BBIIOIHITH TAKYIO JESTEbHOCTD;

UHTEpeC K pa3nuyHbIM chepam mpodeccHoHaNbHON AeATeIbHOCTH, YMEHHE COBEpIIAaTh
OCO3HAHHBIN BBIOOD Oynyieii mpodeccuu U peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
KHU3HH;

7) IKOJIOTHYECKOr0 BOCTIMTAHMS:

9KOJIOTHUECKHU 1eIecO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HH Ha 3emIle,
OCHOBE €€ CYIIECTBOBAaHUS,

MOBBILICHUE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHUOOPETEHUE ONbITAa IJIAHUPOBAHUS
MOCTYIKOB ¥ OLEHKU UX BO3MOXKHBIX IOCIEICTBUH TSl OKPYKAIOIIEH CpeIbl;

OCO3HaHHUE TT100aTbHOr0 XapaKkTepa KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTh MCHOJIb30BaTh NpUOOpETaeMble MPU U3YYEHUU OMOJIOTUU 3HAHUS U YMEHUs
IpU pEeIICHUH MPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM IPUPOAOIOIH30BaHUEM (COOIIOICHHE
IpaBUJI TMOBEJIEHUS B MPHUPOJE, HANPABIECHHBIX HAa COXPAHEHHWE PAaBHOBECHS B JKOCHUCTEMAX,
OXpaHy BUOB, SKOCHCTEM, Orochepsl);

aKTUBHOE HENpUATHE JEHCTBUM, NPHUHOCALIMX BpEl OKpY)Karolled NpUpOJHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
NENCTBUI U TPeIOTBpAIATh UX;

HAJIMYUE PA3BUTOTO JKOJIOTUYECKOTO MBIILIICHUS, JKOJOTUYECKOW KYJIbTYpPhI, OIBITA
JESTEIIbBHOCTH  DKOJIOTMYECKOW HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEILHOW, KOMMYHUKAaTHBHOH W COLMAIBHOW TPAKTHUKE, TOTOBHOCTH K YYacCTHIO B
MPAKTHYECKOH JeATeIbHOCTH IKOJIOTUYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:



Cc(OPMHUPOBAHHOCTh MHUPOBO33PCHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOW MPAKTUKW, OCHOBAHHOTO HAa JTUAJIOTEe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOW U YUTATEIBCKOW KYJIBTYPhl KaK CPEICTBA B3aUMOICHCTBUS
MEX/TY JIFOJIbMU M TIO3HAHUS MUPA;

NOHUMaHHe CrHenu(UKU OMONOTMM KaK HAyKH, OCO3HaHHS €€ poiu B (OPMHPOBAHUU
PalMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LIETOCTHOTO MPEICTABICHUS 00 OKPYKaIoIeM
MHUpEe KaK O eIMHCTBE NPUPOJIbI, YEIOBEKa W 0OmlecTBa, B IMO3HAHUW HPHUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIEM COXPAHEHUS IPUPOTHOTO PABHOBECHS,

yOKAEHHOCTh B 3HAYUMOCTH OMOJIOTHH IS COBPEMEHHOW IMBWIIM3AIMH: 00CCTICUCHHUS
HOBOT'O YpPOBHS Pa3BUTHS MEIUIIMHBI, CO3AHHUE MEPCIICKTHUBHBIX OMOTEXHOJOTHUMH, CIIOCOOHBIX
pemarb pecypcHbie MpoOIeMbl Pa3BUTHS YEJIOBEUYECTBA, TIOMCKA IyTEH BBIXO0JIa M3 III00AIbHBIX
IKOJIOTUYECKUX TPOOJIeM U 00ecrieueHus epexoia K yCTOMYMBOMY Pa3BUTHUIO, PAIMOHATIBHOMY
UCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYCHUU OMOJIOTUYECKUX 3HAHHWHA B IEJISIX MOBBIIICHUS OOIICH
KYJIBTYPBI, €CTECTBEHHO-HAyYHOW T'pPAMOTHOCTH, KaK COCTAaBHOH 4YacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00ydarouuxcs, GopMupyemMon pu u3ydeHur OUOJIOTHH,

NOHUMaHHE CYIIHOCTH METOJOB IO3HAHMS, HCIIOJIB3YEMbIX B €CTCCTBEHHBIX HAyKaX,
CIIOCOOHOCTH HCITIOJIB30BaTh TIOJy4aeMble 3HAHUS JUIS aHaidu3a W OOBSCHEHUS SIBIICHUUN
OKPY)KAIOIIEr0 MHUpPAa M MPOUCXOIAIIMX B HEM H3MCHCHHU, YMEHHE JellaTh OO0OCHOBaHHBIC
3aKJIIOYCHHUS HAa OCHOBE HAy4YHBIX ()AKTOB W HMMECIONIUXCSA JAHHBIX C LEIbI IMOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIFHO HCIOJIb30BAaTh OHMOJIOTUYECKUE 3HAHUS ISl PEIICHUS
npo0JIeM B peabHbIX )KU3HCHHBIX CUTYaIUsX;

OCO3HAHME IICHHOCTU HAay4YHOW JIEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYIO U
UCCIIEIOBATEIIBCKYIO JESITEIbHOCTh HHAMBHYATbHO H B TPYIIIIC;

TOTOBHOCTh W CIIOCOOHOCTh K HEMPEpPHIBHOMY O0Opa30BaHUIO M CaMOOOpPa30BAaHHIO, K
AKTUBHOMY TIOJNyYEHUIO HOBBIX 3HAaHWUH 10 OWOJIOTMM B COOTBETCTBUU C >KH3HCHHBIMU
MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysibTaThl OCBOECHUS y4eOHOro mnpeamera «buosorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHUS MHPOBO33pEHHs OOYyYaroIUXCSd  MEKIUCLUIUIMHAPHBIE
(MexXnpeaMeTHbIE) OOLIEHAYYHbIE TIOHATHS, OTPAXKAIOIIKE LIETOCTHOCTh HAyYHOU KapTUHBI MUpa
U crenn(UKy METOAOB IMO3HAHMS, UCIIOIB3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJIEHUE, TIPOLECC, CUCTEMA, HAay4yHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeoBaHue, HAOII0EeHUe, U3MEPEHUE, HKCIEPUMEHT U JPYTUX), YHUBEpCAIbHbIE
yueOHble JeiicTBUs (MO3HaBaTelbHbIE, KOMMYHUKATUBHBIE, PErYJISATUBHBIE), 00eCIeUnBatOIIIe
¢dopmupoBaHre (YHKIMOHAIBHOW T'PAMOTHOCTH M COLMAIBHOW KOMIIETCHIUH OOYYaroIIuXcs,
CIIOCOOHOCTh o0ydJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIHUILIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJlbHble Yy4deOHble AEHCTBUS B IO3HABATEIbHOH U
COLIMAJIbHON ITPAKTHKE.

MertanpeameTHble pe3yJbTaThl OCBOEHHUS IMPOrpPaMMbl CPEIHEro O0IIero oO0pa3oBaHUS
JIOJIKHBI OTpaKaTh:

OBy1ageHne YHMBEPCAJIbHBIMH Y4¢OHBIMH IIO3HABATEIbHBIMH JCHCTBHAMU:



1) 6a3oBble JIOTHYeCKHUE AeiiCTBUSA:

CaMOCTOSITENIEHO  (DOPMYTHpOBaTh M aKTyaJU3UpPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHUH 3HAHUN MPUEMBI JIOTHUECKOTO MBILIUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHMs, KIacCHU(pUKaluu, OO0OOIIEHHS), PACKPBIBATH CMBICI OHMOJOTHUECKUX MOHATUHN
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMHU MOHSATUSAMU);

OTpENENATh LU JeATeTbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUH HX JIOCTHUKEHUS,
COOTHOCHUTH PE3YJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

UCIIONIb30BaTh OMOJIOrMYECKUe MOHATHUSA Ui OObsACHEHUS (AKTOB M SIBICHUU >KUBOU
MIPUPOJIBL;

CTPOUTH JIOTMUECKHE pacCyX IACHUS (MHIYKTUBHbBIC, JCIAYKTHBHBIC, I10 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSATh CXEMHO-MOJIEIbHBIE CPEACTBA JJIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIEHUN B M3Y4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEUHMI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIITMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOLIUXCS MaTepUAIbHBIX
U HEMaTepHAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh, OIEHHWBATh COOTBETCTBHE PE3YJIHTATOB IEISM,
OIICHUBATh PUCKH MOCIIECACTBUH JESITEIBHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pabOTy B YCJIOBHUSIX pPEaJbHOrO, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbI€e HCCJIEA0BATEIbCKHE JeHCTBHSL:

BJIa/IETh HABBIKAMH y4€OHO-UCCIIEOBATEIBCKON U MPOEKTHOW AEATEIbHOCTH, HaBBIKAMU
pazpetieHusi mpobaeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOHUCKY METO/OB
pelieHust MpaKTUYECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IUnYHbIX METOIOB ITO3HAHMUS;

WCIIOJIB30BaTh PA3JIMYHBIE BUJIBI JCATEIBHOCTH MO TOJYYCHHIO HOBOT'O 3HAHMS, €ro
UHTEpIIpEeTallNY, TPeoOpa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyalMsIX, B TOM YHUCIE MpPHU
CO3/IaHUU YYEOHBIX U COIIMAIBHBIX TPOEKTOB;

dbopMHUpPOBaTH HAYYHBINA THUI MBILIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHEH, KIIFOYEBBIMHU
MOHATUSIMU U METO/IAMH;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJauyd B 0OpA30BATEIbHON NEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISAITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3WpPOBaTh 3ajady, BBIABUTATh
TUTIOTE3y €€ peIIeHMs,, HaXOIUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBA CBOMX YTBEPIKICHHI,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TMOJYYCHHBbIE B XOJE pEHIeHHs 3aJayd  pe3yibTaTbl, KPUTHUUYECKU
OIICHUBATD UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABIICHHBIN MOUCK IMEpPEeHOoca CPEeICTB M CIIOCOOOB JEHUCTBUSA B
po(hecCHOHATBHYIO CPENY;

YMETh TICPEHOCHTH 3HAHWS B  [IO3HABATEIBHYID H  TPAKTHYECKYI0  OOJacTH
KU3HEIESTEIIbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;



BBIJIBUTATh HOBBIC HJCH, NpEJIaraTh OPUTHHAIBHBIC TOAXOIbI W PEUICHUS, CTaBUTh
poOJIeMBI U 3aJ1a9H, JOITYyCKAIOIINE aJTbTEPHATUBHBIC PELICHHUS.

3) padora ¢ unpopmaumeii:

OPUCHTUPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(MOpMaIu (TEKCTe y4eOHOro MmocoOus,
HAYYHO-TIOMYJIIPHOU JIUTEPAType, OMOJOTHUECKUX CIOBapsSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WH(POPMALMIO pa3IMYHBIX BUAOB U (opm
IPECTaBICHUS, KPUTUIECKN OLIEHUBATH €€ IOCTOBEPHOCTh M HEMIPOTUBOPEUHBOCTD;

(GopMyIHpOBaTh 3ampOChl M MPHUMEHATh Pa3IMYHbIC METOJABI TPU IMOUCKE H OTOOpe
Ouosornyeckoit nHGopMaIu, HeOOXOIMMOM JIJIsl BRITIOJHEHUST Y4eOHBIX 3a/1a4;

nproOpeTaTh OMBIT HCHOJIB30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHMUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (OpPMY MPEIACTABICHHUS OHOJIOTHYCCKON
uHbopMaluu (cxemsl, TpaduKH, JUarpaMmbl, TaOIUIIbI, PUCYHKHU U IPYTOe);

UCITIOJIb30BaTh HAYYHBIM S3bIK B KAaueCTBE CpEACTBAa IMPH paboTe C OHOIOTHYECKOMH
uHpOpMaLKel: TPUMEHITh XUMHUYECKUe, (PU3MUecCKne M MaTeMaTUYeCKHe 3HAKH M CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpPY, HCIONb30BaTh M MpeoOpa3oBHIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATJISIHOCTH;

BJIAJICTh HABBIKAMU pACIO3HABAHUS M 3alMThl WHpOpMauU, HHOOPMAIIMOHHON
0€30MacCHOCTH JIUYHOCTH.

OBjajjeHNe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHKAIIUK BO BceX cepax >KU3HM, aKTHBHO Y4acTBOBATh B TUAJIOTE
WINA TUCKYCCUU TI0 CYIIECTBY OOCYKTaeMOH TeMbl (YMEHHE 33/1aBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJICHUS OTHOCHUTEIIbHO BBINIOJHEHHS TMpeIjlaracMoil 3ajaud, YYHUTHIBATH MHTEPECHl U
COTJIACOBAHHOCTD TMO3HMIIUH IPYTUX YUACTHUKOB JHAJIOTa WU JTUCKYCCHUH);

pacrio3HaBaTh HEBEpOAJIbHBIC CPEICTBA OOIICHHS, IOHUMATh 3HAYEHUE COIMAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTyallui, yMETh CMSTYaTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3JIUYHBIMUA CIIOCOOAMHU OOIICHHS M B3aUMOJICHCTBHS, MOHUMATh HAMEPEHUS
NPYTUX JOACH, TPOSIBIISATh YBAXKHUTEIHHOE OTHOLICHUE K COOSCETHUKY U B KOPPEKTHOH (opme
(dopMynHpOBaTH CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHHUSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CpPE/CTB.

2) COBMECTHAS 1eATeJIbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJbHOW pabOTHI TpH
pemeHnn OMOIOrnYecKoi Mpo0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTD TPUMEHEHHS TPYITOBBIX
(GbopM B3aMOICHCTBUS MPH PEIICHUH yYeOHOH 3a/1auu;

BBIOUPATh TEMAaTUKy M METOJbl COBMECTHBIX JCHCTBUH C y4ETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO WiIeHa KOJUIEKTHBA;

NPUHUMATh IIeJTd COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
JICHCTBUSL 1O €€ JOCTH)KCHUIO: COCTaBJISATh IUIAH JICHCTBHIA, PaCIpeleNiaTh POJIH C Y4ETOM
MHEHHUH YYaCTHUKOB, 00CYXKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA M KaXKJOT0 YYaCTHHKA KOMaH/bI B OOIINIl pe3ynbTaT
10 pa3zpabOoTaHHBIM KPUTEPUSIM;

npejyiarath HOBBIC MPOEKTHI, OICHUBATH HMJCH C IMO3WIMA HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;



OCYLIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B PA3NIMYHBIX CHUTyalUsX,
IPOSIBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIMATUBHBIM.

OBiageHne YHMBepPCAJIbHBIMH PeryJJsiTUBHBIMU e CTBUAMM:

1) camoopranmu3anus:

UCIONIb30BaTh OMOJIOTMYECKHE 3HAHUS MJs BBIABICHUS NpoOJieM M HX peIICHUs B
YKU3HEHHBIX U Y4€OHBIX CUTYaIUsX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKUX 3HAHUI LIEIE€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHUCTBUSIX U MOCTYNKAaX 0 OTHOLICHHIO K >KMBOM IPHUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO
OKPYKaIOIIHNX;

CaMOCTOSITENIFHO OCYIIECTBIISATh TO3HABATENBHYIO IESATEIBHOCTh, BBIABISATH IMPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3a7adyd B O0Opa30BaTEIBHOW JCATCILHOCTH U
JKU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEUICHUS MPOOIeMbl C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

paciIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX MPEANIOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOD, apTyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHHE;

OLICHUBATbH MIPUOOPETEHHBIN OIIBIT;

C1oco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM 3pyIULIUK B Pa3HBIX 00JacTsIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTEeNbHBINA M KYJIBTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JESTEIILHOCTb, OLIEHUBAThH
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HaBBIKAMH MTO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPILIAEMbIX JECHCTBUN
Y MBICTUTENIbHBIX MPOIIECCOB, UX PE3YyIbTATOB U OCHOBAHHM, HCIIONB30BATh MPUEMBI pediekcun
JUTSI OIICHKU CUTYaIliH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHU)KEHUIO;

IPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

3) npunsiTue ceds U APYrux:

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJOCTATKU M JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

IIpU3HaBaTh CBOE NIPABO U MPABO JAPYrUX Ha OLIMOKY;

pa3BUBATh CIOCOOHOCTh TOHUMATh MUP C TO3UIUH IPYTOr0 YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbHI

[Ipenmertnbie pe3ynbrarel ocBoeHHs mporpammbl COO mo Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crenuduueckue s yueOHoro npeamera «buoorus» HaydHble 3HAHHS, YMEHUS U
crocoObl JEeMCTBUH 1O OCBOCHMIO, MHTEpIpETalMM M NpeoOpa3oBaHUIO 3HAHUM, BHJbI
NeSITEIBHOCTH TI0 MTOJyYSeHHIO HOBOTO 3HAHUS M NMPUMEHEHHWIO 3HAHUH B Pa3IMYHBIX YU4EOHBIX
CUTyallUsiX, a TaKK€ B pPEATbHBIX >XU3HEHHBIX CHUTyallUsX, CBA3aHHBIX C Ouosoruei. B
porpaMMe NpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHBI 10 roJjaM 00yueHUsl.

[IpenmerHble pe3ynabTaTbl OCBOeHMs YydeOHoro mnpenmera «buonorus» ¢ 10 knacce
JIOJIKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHWA O MECT€ W POJU OMOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U



HAYYHOTO MUPOBO33PEHUs, O BKJIAJIE POCCUNUCKHUX U 3apYOEKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
Oouosioruu, PyHKIIMOHAIIBHON IPaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBATh COJIEPKaHUE OMOJOTMYECKHX TEPMUHOB U TIOHATHMN: )KH3HB, KJICTKA,
opranu3M, MeTabonu3m (0OMEH BelleCTB U MPEBpallleHUE JHEpPruH), TOMEeocTa3
(camoperynsiiiusi), ypOBHEBas  OpTraHU3alMs  >KUBBIX  CHUCTEM, CaMOBOCIPOHU3BEIICHUE
(penpoaykuusi), HacCIeACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHUE WH3jaratb OHOJOTUYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHAasi,
HEHTpaJbHas J0rMa MOJEKylsapHoi Ouonoruu), 3akonsl (I. Mennens, T. Moprana, H. WU.
BasuiioBa) u yueHus (0 LieHTpax MHOTOOOpa3usl U MPOUCXOXKACHHS KyIbTYypHBIX pacTeHuit H. U.
BagsunoBa), onpenensaTs rpaHUIlbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

YMEHHE BJIAJICTh METOJaMH HAaydHOTO IMO3HAHWs B OMOJIOTHMU: HAOJIOACHHWE W OIUCAHHE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUM, OpraHu3alus ¥ MPOBEIECHUE OHOJIOTHYECKOrO
9KCIIEPUMEHTA, BBIABM)KEHUE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEIIMYMHAMU, OOBSCHEHHE IIOJYYEHHBIX PE3YJIbTAaTOB, HMCIOJIb30BAHHBIX HAYUYHBIX TMOHATHH,
TEOPH 1 3aKOHOB, YMEHHE JIeTIaTh BBIBO/IbI HA OCHOBAHUH MOJYUYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICTSATh CYIICCTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPHUOT M AYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHA BEILIECTB U
IpeBpalleHus] YHEPTUH B KJIETKe, (OTOCHHTE3a, MIACTUYECKOT0 M IHEPreTUYecKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OIUIOJAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIHHOTO PAa3BUTUS
opranu3ma (OHTOTEHE3);

yYMEHHE MPUMEHSThH MOJTYYCHHbIC 3HAHUA IJIs1 00BSACHEHUS OMOJIIOTHYECKUX MPOIIECCOB U
SIBJICHUM, JIJIS1 TPUHATHUS IPAKTUUECKUX PEIICHUH B IOBCETHEBHON KU3HHU C IIEJIbI0 00eCTIeueHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3J0POBBS OKPYXKAIOIIUX JIFOJCH, COONIOACHUS HOPM
rPaMOTHOTO TMOBEACHHUSI B OKpYKalolled MNPUPOAHON cpele, MOHMMaHue HEoOXOIUMOCTU
UCIOJIb30BaHUSl JOCTUKECHUIM COBPEMEHHON OMOJOTHMH M OMOTEXHOJOTUH AJIs PallMOHAIBHOTO
MPUPOIONIOIB30BAHUS;

YMEHHE peIlaTh »JJIEMEHTapHBIC T'E€HETHYCCKHE 3aJladyd Ha MOHO- W JUTHOPHIHOE
CKpElIMBaHKE, CIECIUICHHOE HACJIEI0BAHHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPEIIMBAHUS
JUTSE TIpe/iCKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH Ja0OpAaTOpHBIE U MPaKTHUYECKHe paboOThl, COOMI0OIATh MpaBHUa MPH
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHUE KPUTHUYECKHU OIICHUBATh M MHTEPIPETUPOBATH HHPOPMALUIO OHUOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOUAIOIIYIO TICEBJOHAYYHBIC 3HAHHUS M3 Pa3jIMYHbIX HCTOYHUKOB (CpelacTBa
MaccoBOW HMH(MOPMALIUU, HAYYHO-TIONMYJSPHBIE MaTEpUasbl), ITHYECKUE ACIIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHM;

YMEHHE CO3/1aBaTh COOCTBCHHBIC NHCHMEHHBIC W YCTHBIC COOOIICHHS, 0000IIas
OMoJOru4ecKkyr0o HMHGPOpPMAIUMI0O M3 HECKOJbKUX HMCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
MOHSTUIHBIN anmapar GUOJIOTHH.

[IpenmeTHbie pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» 6 11 Knacce
JTOJKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUII O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAyYHOIl KapTHHBI MUpa U
Hay4YHOT'0 MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKHUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosioruu, PyHKIIMOHAIIBHON TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COAECPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, MOMYJISIIHS,
reHo(OoHA, HBONIOLUMS, JBUXKYIIME CHUIbl ((aKTOpbl) SBOJIONUH, MPUCHOCOOICHHOCTH



OpPraHu3MOB, BHI000pa3oBaHHE, SKOJIOTHYECKHE (AKTOPBI, SKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, PeIYLIEHTHI, LIENH MATaHHs, YKOJOTHYEeCKas MUpaMua, OMoreoneHnos, onocgepa;
yMEHHE Wu3naratb Owonorndeckue Teopun (dBonronoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojiplieBoro cxoacrea K. M.
bapa, yepenoBanus rinaBHbIX HampaBieHuid u myteid sBomouuu A. H. CeBepuoBa, ydeHus o
6uocdepe B. . BepHaackoro), onpenensiTe IpaHULbI UX IPUMEHUMOCTH K )KUBBIM CHCTEMAM;

YMEHHE BIIaJIETh METOJaMH HAyYHOTO MO3HAHWS B OMOJIOTHHU: HAOIIOJCHHE W OIMCaHHE
KHUBBIX CHCTEM, IpPOLIECCOB M SIBIEHUH, OpraHu3anus M I[POBEICHHE OHOJOTHYECKOro
9KCHEPUMEHTa, BBIJBM)KEHUE THUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXIy HCCIelyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE TIIONyYEeHHBIX DPE3YJIbTAaTOB, HCIIOJB30BAaHHBIX HAYYHBIX MOHSITHA,
TEOPH U 3aKOHOB, YMEHHE J€IaTh BHIBOBI HA OCHOBAHHH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIENATH CYIIECTBEHHbIE TPU3HAKH CTPOCHUSI OMOJOrMUECKUX OOBEKTOB: BUJIOB,
HOIMYJISALUM, MPOAYLEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOr€OLEHO30B U 3KOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBHS KOJIOTMYECKHX (PaKTOPOB Ha
OpTraHU3MBI, IEPEHOCA BEIECTB U IMOTOKA SHEPTHH B SKOCHCTEMaX, aHTPOTIOI€HHBIX W3MEHEHHUI
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OMOr€OXMMHUYECKHMX LHUKIOB B
ouocdepe;

YMEHHE TMPUMEHSTH TMOJTYYCHHBIC 3HAHUS Ul OOBSCHEHHS OMOJOTHYECKUX MPOLECCOB U
SIBIICHHUM, JIJIsl IPUHSTHS IPAKTUIECKUX PEIICHUH B IIOBCEIHEBHOW KHU3HH C IENIBbI0 00ECTICUeHHS
0€30IIaCHOCTH CBOEI'0 3[0POBbS U 3J0POBbS OKPYXKAIOIIUX JHOJEH, COOIIOAEHUS HOPM
IPaMOTHOTO TOBEJICHHUS B OKPYXKAIOIIEH NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTHKEHHUH COBPEMEHHOM Ouonorun ISt panroHaIBFHOTO
IPUPOAOIOIb30BAHNUS;

YMEHHUE pellaTh 3J€MEHTapHble OUOJOrMYECKHE 3a/laud, COCTABIATh CXEMbl IEepeHoca
BEILIECTB M SHEPIUU B SKOCUCTEMaX (L[eNH NUTAHUA);

YMEHHE BBIOJHATH JIAOOPAaTOPHBIE M TMPAKTHYECKHE Pa0OTHI, COONIONATh MpaBWiIa TPU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KPUTHYECKH OLIEHUBAaThb M HHTEPHPETHUPOBATH HH(OpMAIUIO OHOIOIMYECKOro
COJIepKAHUS, BKJIIOYAIOLIYIO IICEBAOHAYYHbIE 3HAHMS W3 pa3IMYHBIX HMCTOYHHMKOB (CpeAcCTBa
MaccoBOi uWH(OpMAIMK, HAy4YHO-TIOMYJSPHBIE MaTepHalibl), pPacCMaTpUBaTh TJIOOAIbHBIC
HKOJIOTHUECKUE POOIEMBbI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIEHUIO K HUIM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHE CO3/laBaTb COOCTBEHHbIE NMCbMEHHBIE U YCTHBIE COOOUIeHUs, 0000Imas
OnoNornyeckyro HMHGPOPMAMIO H3 HECKOJIBKHUX HCTOYHMKOB, TPAaMOTHO HCIOJIBb30BATh
NOHSATUIHBIN armapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HanmeHoBaHHeE pa3aeiioB H TeM nudpoBLIe
Ne ni/nn P KonTpoabu IIpakTnyeck (mudpp )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
ble padoThl e padoThbl
pecypchl
bu6mmoreka [IOK
! buonorus rax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBEIE cCTEMEI U NX OpraHU3aIus 1 buGnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUNA COCTAB U CTPOEHHUE KIIETKHU 8 1 buGnnorexa LIOK
p https://m.edsoo.ru/7f41¢292
4 KusHeneaTeapbHOCTh KIETKHA 6 Bubmaorexa IIOK
https://m.edsoo.ru/7f41¢292
5 Pa3MHoOxeHne 1 MHAUBUAYATbHOE Pa3BUTHE 5 1 bubmnoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTS U H3MEHUYUBOCTD 2 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnuorexa [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 4
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
K JlaTa (bpoBbIe
u BbI
Ne i/ Tema ypoka OHTPO.IB IpakTuyec HU3yYeH mop
Bcero HbIE oOpa3oBaTejibHbIE
KHe padoTpl | HA
padoTbI pecypchl
bu6mmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU TPUPOIBI.
) [IpakTryeckas padora Ne 1 1 0.5 bubnnorexa [IOK
«/cronp30BaHUE Pa3IMYHBIX METOJIOB IPH ' https://m.edsoo.ru/863e6122
M3Y4YEHUU OMOJIOTUYECKHX O0BEKTOBY
3 buonornueckue cucTemsl, MPOLECCH U UX | bubnnorexa [JOK
M3y4ECHHUE https://m.edsoo0.ru/863e6564
4 XUMHUYECKUH cOCTaB KJIETKU. Bona 1 bubmuoreka [JOK
MHHEpAJIbHEIE COJIU https://m.edsoo.ru/863e674¢
bubmuoreka [JOK
5 b .C 0 1
CITICH. T-0CTAB H CTPOCHHE DETIKOB https://m.edsoo.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlaboparopHas padora Ne 1
6 «M3yueHne KaTaIuTHYECKON aKTUBHOCTH 1 0.5 bubmmorexa [TOK
Y ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMIIIa3bl WIH
KaTasa3bl)»
bu6mmorexa [IOK
7 Yraesoael. JInnuasl 1
A A https://m.edsoo.1u/863e6870
8 Hyxnennosbie kucnotsl. ATO 1 bubnuorexa [JOK



https://m.edsoo.ru/863e6122
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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¢

I/ICTOpI/IH U MCTOJBI U3Y4YCHUA KIICTKU.

bubmuoreka [JOK

9
Kierounas teopus https://m.edsoo.ru/863e6e88
10 KiteTka xak memocTHas )KuBas CUCTEMA
CrpoeHue 3ykapuOTUYECKON KIIETKH.
Jlaboparopnas padota Ne 2 «3yueHue
. bu6mmoreka [{OK
CTPOCHUS KJIETOK PACTEHUM, )KUBOTHBIX,
11 5 5 9 0.5 https://m.edsoo.ru/863e6ff0
TPUOOB 1 DAKTCPHH HOL MHKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOIIpernapaTax u ux
OITHCAHUE»
bu6mmoreka [IOK
12 06 o
MCH BEIICCTS M METabOHSM https://m.edsoo.ru/863e766¢
bu6mmoreka [{OK
13 dorocunTe3. XeMOCHHTE3
TOCHHT MOCHHT https://m.edsoo.ru/863e7¢98
bu6mmoreka [IOK
14 1 00
JHepreTniecKui oomen https://m.edsoo.ru/863e7aae
’KuzneHHbIN MK KIeTKU. [lenenue
KJIeTKu. MuTo3. JIJabopaTopnast padora Ne 3
15 «HaOmronenre MuTO3a B KJIETKaX KOHYUKA 0.5 bubmorexa LHOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTtes 6enka. Peakuus MaTpuuHOTO bubnuorexa [JOK
CHUHTE3a https://m.edsoo.ru/863e796¢
bu6mmoreka [IOK
17 T —0 0
PancIIAIIA HOCHHTES beJika https://m.eds00.ru/863e796¢
18 Hexnerounsie (hopMbl )KU3HA — BHPYCHI bubmmorexa LIOK
P Py https://m.eds00.ru/863e7540
19 ®opMbl pa3MHOKEHHSI OPTaHU3MOB bubnnoreka [JOK
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢e

bubmuoreka [JOK

20 Melio3
https://m.edsoo.ru/863e7f4a
OOpazoBaHue M pa3BUTHE MOJIOBBIX KJICTOK.

21 OmnonotBopenue. Jlaboparopnast pabora 0.5 bubnuorexa [JOK
No 4 «M3yuenune cTpoeHHsI TIOJIOBBIX KIIETOK ' https://m.edsoo.ru/863e81b6
Ha FOTOBBIX MHUKpOIIpenapaTax»

22 NunuBuyanbHOE pa3BUTHE OPTAaHU3MOB bubmorexa HOK

AMBHAY P P https://m.edsoo.ru/863e8436

3 ['eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U bubnnorexa [JOK
U3MEHYMBOCTH https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTU HACIIEOBaAHUS bubnnorexa [JOK
MIPU3HAKOB. MOHOTMOpUIHOE CKpEIIUBaHHE https://m.edsoo.ru/863e8878

)5 JlurubpuaHoe ckperuBanue. 3aKOH bubnuorexa [JOK
HE3aBUCUMOT'0 HACIIEOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOe HaclleI0BaHUEe MPU3HAKOB.

Jlaboparopnas padota Ne 5 «3yuenue

26 €3yJIbTaTOB MOHOTHOPHIHOTO U 0.5 bubmorexa HOK
pesy pui ) https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUSA Y IPO30(UIIBI
Ha TOTOBBIX MHUKpOIIpenapaTax»

7 I'eneruka nona. HacnenoBanue npu3HaKkos, bubnuorexa [JOK
CLIEIJIEHHEBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneacTteennas
M3MEHYUBOCTH. JIJaboparopnas padota Ne 6.

. bubnuorexa [JOK

28 Nzydenne MoaupUKaIMOHHON 0.5

HU3MCHYHMBOCTH, ITOCTPOCHUC
BapUallMOHHOTO psAla U BapHaHHOHHOﬁ

https://m.edsoo.ru/863e8efe
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KpHBOD»

HacnencrBeHHas U3BMEHUMBOCTD.

29 JlabopaTtopnast pabora Ne 7. «AHanu3 | 0.5 bubanoreka [JOK
MyTalMH y 1po30(uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bubnnorexa [JOK

30 Peneriia Hezoneka ! https://m.edSO(])_.[ru/863e8d78
PesepBHEIi ypok. O000IICHHE 11O TEME

31 «HacnencTBeHHOCTh U U3MEHYMBOCTh 1
OpraHU3MOB»

bubnuoreka [JOK

32 Ceneiuns kak Hayxa 1 npouece ! https://m.edSO(])_.[ru/863e9214

3 MeTobl M JOCTHXKEHUS CEeTICKIINU | bubmuoreka [JOK
pacTeHui U KUBOTHBIX https://m.edsoo.ru/863e9214

34 broTtexHoI0rMA Kak 0Tpacib NPOU3BOICTBA 1 Bubnmorexa LIOK

https://m.edsoo.1u/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., PyouioB A.M. u npyrue

/Mon pen. INaceunnka B.B., AknmonepHoe o0miecTBo «M31aTeIbCTBO

«IIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
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