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IHHOACHUTEJBbHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmbl IO OUOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTIPEICIICHUS TIOAX0/I0B
K (OpPMHPOBAHUIO COAEp)KaHUS ydeOHOro mpeamera «bHOIOTUS» COCTaBWIM: KOHLENTYaJbHbIE
nonoxerans PI'OC COO o B3auM00OYCIOBIEHHOCTH LIEJICH, COJEpKaHUS, PE3yIbTaTOB O0yYCHUS U
TpeOOBaHUN K YpPOBHIO MOATOTOBKU BBIITYCKHHKOB, IOJIOKEHHMS 00 OOLIMX LEeNIX M MNPUHIMIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHero odiero oopaszoBanus B Poccuiickoit
®enepanuy, a TakKe NOJ0KEHUS O crenrduke Onoaoruy, e€ 3HaYeHUU B IIO3HAHUM KMBOM IPUPOABI
U 00ECleYeHUH CYIIECTBOBAaHUS uyesoBeueckoro oomiectBa. COrfacHO Ha3BaHHBIM MOJIOXKCHHUSM,
OIpeJIeJIeHbl OCHOBHBIE (DYHKIIMH ITPOrpaMMBbl 110 OUOJIOTUH U €€ CTPYKTYpa.

[IporpamMma mo Owonoruu AaéT MpeACTaBICHUE O IENsiX, 00 oOmiei crpaTeruu OOydeHWS,
BOCIIUTaHUs U Pa3BUTUS O0YyYaroLUXCs CpeAcTBaMHU yuyeOHoro mpeamera «buosorus», onpenenser
00s13aTeNbHOE TMPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpPY, paclpeieiieHHe Mo pasieiiaM H TeMmam,
PEKOMEHAYEMYIO IOCIIEJOBATEIbHOCTh U3yUEHHs YUeOHOro MaTepuana ¢ y4éToM MEXIPEIMETHbIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM OO0pa30BaTEIbHOrO IIPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4aroImxcs.

B mporpamMme 1o OHOJIOTHHM TaK)Ke€ YYHUTBHIBAIOTCS TPEOOBAHMSA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U MpPEeIMETHBIM pe3yjbTaTaM o0ydeHuss B (POPMUPOBAHMM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENILHON CATEIbHOCTH/y4eOHBIX IEHCTBHI 00YyJaIONIMXCS 10 OCBOCHUIO COJCPKAHUS
Ouooruueckoro oopa3zoBaHusl.

B mporpamme mo Owmomorum (10-11 kmaccel, 0a30BBIi ypOBEHB) pEaTM30BaH MPHUHIUI
IIPEEMCTBEHHOCTU B M3Y4YE€HUU OMOJOruHM, Onarojaps yeMy B HEl MPOCMaTpUBACTCS HAIPABICHHOCTh
Ha pa3BUTHE 3HAHWM, CBSA3AHHBIX C (OPMUPOBAHHMEM ECTECTBEHHO-HAyYHOTO MHPOBO33PEHMUS,
LIEHHOCTHBIX OPHUEHTALUN JMYHOCTH, 3KOJOIMYECKOI'O MBIIUICHUS, MPEJCTAaBICHUH O 3]10pOBOM
o0Opase XM3HU M OEpeKHBIM OTHOIIEHHWEM K OKpYyXKaromieil mpupoaHoit cpene. [lostomy Hapsiay ¢
U3yuyeHHeM 001eONOIOTHYECKUX TEOPUH, a TaK)Ke 3HAHUN O CTPOEHUH JKUBBIX CUCTEM Pa3HOIro paHra
U CYUIHOCTHM OCHOBHBIX MPOTEKAIOMIMX B HHUX MPOIECCOB B Mporpamme Mo OHUOJOTHM YAEIEHO
BHUMaHME HMCIIOJIb30BAaHUIO MOJyYEHHBIX 3HAHUH B IMOBCEIHEBHON >KU3HU JUISl PELLICHHs PUKIIAJHBIX
3aJ1a4, B TOM 4ucie: NpopUIAKTUKN HACJIEACTBEHHBIX 3a00I€BaHU UyenoBeKa, MEJUKO-TeHETUYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMsI SKOJOTUYECKH L€IecO00pa3HOro MOBEACHHUS B OKpYXKarolei
IIPUPOJHOM Cpelle, aHalIu3a BIUSHUAS XO3AWCTBEHHOM JEATEIBbHOCTH YEJIOBEKA Ha COCTOSHHE
NPUPOJHBIX M HMCKYCCTBEHHBIX IKOCHUCTEM. YCHUJIEHHE BHUMAHHUS K NPUKIAJHOW HaNpaBIEHHOCTH
yaeOHOrOo mpenMera «buoOJOTHA» TPOAUKTOBAHO HEOOXOIUMOCTBIO OOECIECYCHHS YCIOBUM ISt
pelieHusl OAHOM M3 aKTyaJbHBIX 3a7ay IIKOJBHOTO OMOJIOTHYECKOro o00pa3oBaHus, KOTOpas
npenmnosaraer (GOpMUPOBaHHE Yy OOy4arOUIMXCs CHOCOOHOCTH aJalTUpPOBAThCSl K U3MEHEHUSIM
JMHAMUYHO Pa3BUBAIOIIETOCs COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero ooOmiero o0pa3oBaHUs 3aHMMaeT BaxkHoe Mecto. OnHa
obecrieunBaeT GOpMHUPOBAHKE Y O0YUAIOIIUXCS IPEICTABICHUI 0 HAyYHOH KapTHHE MHUPA, pacIIUpseT
1 00001IaeT 3HaHUs O )KUBOW IpUpoJie, €€ OTIUUYUTEIbHBIX MPU3HAKaX — YPOBHEBOM OpraHM3aliu U
HBOJIIOIUM, CO3Ma€T YCIOBHMS JUIs: TIO3HAHUS 3aKOHOB JKMBOM TNpHUPOABI, (OPMHUPOBAHUS
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HABBIKOB 3JJOPOBOTO M 0€30MacHOro o0pasa ’KU3HHU, 3KOJIOTHUYECKOTI0
MBILUIEHHS], IEHHOCTHOTO OTHOIICHUS K )KUBOM MPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHne OMONOTHS MMEET TakXKe NIl PeLIeHHs] BOCIUTATENIbHBIX U Pa3BUBAOLINX
3aad  cpeAHero oOmiero o0pa3oBaHuWs, COLUATM3alMK  oOydarouuxcs. M3ydeHue Ouosoruu
obecrieunBaeT  yciuoBHs JUISI  (OPMHMPOBAHUS  HHTEIUIEKTYallbHBIX, KOMMYHUKALIMOHHBIX U
MH(GOPMALIMOHHBIX HABBIKOB, 3CTETHMUYECKOW KYJIBTYPBI, CIIOCOOCTBYET MHTETPAllMM OMOJIOTUYECKUX
3HaHUI ¢ MNpPEeICTaBICHUSAMHM U3 JPYI'MX YYeOHBIX NpPEAMETOB, B YAaCTHOCTH, (DU3MKH, XUMHUH U
reorpaduu. Ha3BaHHbIE MMOJIOKEHUS O MpeAHAa3HAYeHUU y4eOHOro npeamera «buonorus» cocTaBuiin
OCHOBY JUIsl ONpEAETeHHA NOAXOM0B K OTOOpY UM CTPYKTYpPUPOBaHHMIO €ro COAEp KaHus,
MPEJCTABICHHOTO B IIPOrpaMMe Mo OMOJIOTHH.



Otb6op conepxkanusi yueOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIUN KYJIbTYPOCOOOPA3HOrO0 MOJX0Ja, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECS JOJIKHBI
OCBOWTb 3HAHMS W YMEHHUS, 3HAUMMBIC JUI1 (OpMHUPOBaHUS OOIIEH KYyJIbTYpHI, OIpPEACIIAIONINe
aJieckBaTHOE IIOBEJICHHME YeJOBeKa B OKpYXKalolllell MNpupogHOW cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHON JKM3HM W TPAKTUYECKOW jgesrernbHocTH. Ocoboe MecTo B 3TOH CHCTeME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJEPXKAHUs, KOTOPbIE CIIy>KaT OCHOBOHM st (hOpMUPOBAHUSI MPEACTABICHUI O
COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHE MHpa M IICHHOCTHBIX OpPHUEHTAlUSAX JUYHOCTH,
CHOCOOCTBYIOUINX I'YMaHU3alUK OHMOJIOTHYECKOT0 00pa30BaHUsl.

CTpyKTypHpOBaHHE COJACp)KaHUS y4eOHOrO MaTepuala B MporpaMMme 10 OHOJOTHH
OCYILIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAUCHUS 3HAHUM 00 OTIUYUTEIbHBIX OCOOCHHOCTSIX KUBOMN
IPUPOJIBL, O €€ YPOBHEBOI OpraHU3aIMK U YBOJIOIUHN. B COOTBETCTBHHM € 3THM B CTPYKTYpE Y4eOHOTO
npenMera «buonorus» BBIIENEHBI CIEAYIOUINE coaep)KareiabHble NuHUU: «buonorus kak Hayka.
Mertoabl HayuyHOro mo3HaHUs», «Kietka kak Owomormveckas cucrema», «OpraHmsm Kak
Oouonoruueckas cucreMayn, «CrucreMa U MHOTOOOpa3ue OPraHMYECKOTO MHUPA», «IBOIIOLUS KHUBOU
MPUPOBD), «IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wusywyenuss yuebHoro mnpeamera «buomorus» Ha 0a30BOM YpPOBHE — OBIJIAJICHUE
00y4aroIUMUCs 3HAHUSIMA O CTPYKTYPHO-(PYHKIIMOHAJIBHON OpTraHU3allH >KUBBIX CHCTEM DPa3HOTO
paHra u npuoOpeTeHne YMEHHI HCIOIb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX NEHCTBUI B OTHOLICHUH
00BEKTOB >KMBOI MPUPOJIBI U PEIICHUS PA3TMYHBIX KHU3HEHHBIX TPOOIeM.

Joctuxenune 1end wu3ydeHus ydeOHoro mpeamera «buosnorus» Ha 0a30BOM  YpOBHE
o0ecrieYnBaeTCs pelIeHueM CIeTyIONUX 3a/1au:

OCBOEHHE OOYYAIOIIMMHCS CUCTEMBbl 3HAHUN O OMOJIOIMYECKUX TEOpHUSAX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3axX, MpaBHiIaX, CIyKAIIUX OCHOBOW it ()OPMHUPOBAHUS TPEACTABICHUHN O
€CTECTBEHHO-HAyUYHOW KapTHHE MHUpPA, O METOJaX HAYYHOTO MO3HAHMs, CTPOEHUH, MHOI000pa3uu M
0COOEHHOCTSIX KHMBBIX CHCTEM pPAa3HOTO YPOBHSA OpPraHW3allMH, BBIIAIONIMXCS OTKPBITHAX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTUY;

dbopmupoBaHHe Yy OOYYalOUIMXCS IIO3HABATEIBHBIX, HHTEIUICKTYAIBHBIX M TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHaIM3a JAHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HAyYHBIX B3TJISA0B, UACH U
MOJTXO/I0B K U3YYSHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpPTraHU3aIHH;

CTaHOBJIEHHE Yy OOydaromuxcs oOmed KylbTyphl, (PYHKIIMOHAIBHOW TPaMOTHOCTH, pa3BUTHE
YMEHUH OOBSICHATH W OLECHUBATH SBICHHUS OKPY)KAIOIIETO MHpa J>KUBOW TNPHPOJBI HA OCHOBAHUHU
3HAHUU U OTBITA, MONYYEHHBIX MPU U3YUYEHUU OMOIOTHH;

(dbopmMupoBaHKE y 00YJAIOIINXCS YMEHUH WILTIOCTPUPOBATH 3HAUECHHE OMOJIOTHYECKUX 3HAHUHN B
MPAKTUYECKOW JEATEIIbHOCTH YEeJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUAX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKJAEHHOCTH B BO3MOXKHOCTU IIO3HAHMSA UEJIOBEKOM JKUBOM MPUPOIH,
HEOOXOMMOCTH OEpEeKHOTO0 OTHOMIICHUS K HEH, COONIOJCHUS STHYECKUX HOPM MpPHU TMPOBEACHUHU
OMOJIOTMYECKUX MCCIIEIOBAHUM;

OCO3HAaHHME IICHHOCTH OWOJIOTMYECKUX 3HAaHUH Ui TIOBBIMICHHWS YPOBHS DKOJOTHYECKOU
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

NMpPUMEHEHHE TPHOOPETEHHBIX 3HAHUM W YMEHHA B TIOBCEHEBHOW JKWU3HU U OICHKH
MOCTIE/ICTBUM CBOEH NIeATETbHOCTH M0 OTHOLIEHHUIO K OKpYXKarollei cpene, COOCTBEHHOMY 3/10pOBbIO,
000CHOBaHUE U cOOII0IeHNE Mep MPO(UITAKTUKN 3a00JIEBaHUH.

B cucreme cpennero obmero ob6pasoBanus «buonorus», usydaemas Ha 0a30BOM YpOBHE,
ABIIAETCS O0S3aTeIbHBIM y4YeOHBIM TMPEIMETOM, BXOISIIMM B COCTaB MpeIMETHOW oO0jacTtu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

st m3ydenuss OMojiorTud Ha 0a30BOM YPOBHE CpEIHEro o0Imero oOpa3oBaHMsl OTBOIUTCS 68
gacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 gyaca (1 yac B HeZlenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBA3b OHOJOIMH C OOILECTBEHHBIMH, TEXHHUYECKUMH M JPYTUMH
€CTeCTBEHHBIMH HayKamH, (Guiocopueif, 3TUKOH, S3CTEeTHUKOH u mpaBoM. Pomp Ouonoruu B
(bopMHpPOBaHUN COBPEMEHHON Hay4HOM KapTHHbBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Metoabl TO3HAHUS KMBOH TpUpOAbl (HAOMIONEHHE, SKCHEPUMEHT, OMHCAaHHE, W3MEPEHHE,
KJaccu(uKkanus, MOAEIMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

TaOmuie! u cxeMbl: «MeToIbl TO3HAHUS )KUBON PUPOJIBI».

JlabGopaTopHble H MpaKkTH4YecKne padoThbi:

[IpakTnueckass pabora Ne 1. «lcnonp3oBaHue pas3iIWyHBIX METOAOB NpPU HU3YUEHHUH
OHOJIOTMYECKHX O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALMA.

JXKussle cucreMsl (0MOCUCTEMBI) KaK MpeaAMeT u3yueHust ononoru. OTIuyYHe KUBBIX CUCTEM OT
HEOPraHWYECKON IPUPOJIBI.

CaoiicTBa 6MocuCcTEM U UX pazHOOOpasue. YPOBHH OpraHu3alMd OMOCUCTEM: MOJIEKYJISPHBIM,

KJICTOYHEBIH, TKaHCBEIH, OpraHU3MEHHBIH, MONYJISIUUOHHO-BUAOBOM, 9KOCHCTEMHBII
(6roreoeHOTHYECKHI ), OMOC(EPHBIH.
JdemoHcTpaumuu:

TaGnuue! u cxembl: «OCHOBHBIE IPU3HAKH KU3HIY, «Y POBHH OPraHU3ALUU KUBOW MIPUPOIBDY.

Ob6opynoBanue: moaens mosekyisl JJHK.

Tema 3. XuMH4eCKHil COCTaB U CTPOCHHE KJIECTKH.

XUMHUYECKUH COCTaB KIIETKH. XHMHUYECKHE DIIEMEHTHI: MAaKpOIJIEMEHTBI, MHKpPODJIEMEHTHI.
Bona n MuHepasbHbIe BELeCTBA.

@OyHKIUHN BOABI 1 MUHEPAILHBIX BEIIECTB B KieTke. [loqaepikanue ocMoTHYECKOro OanaHca.

benku. CoctaB u crpoeHue OelKOB. AMHHOKHCIOTBI — MOHOMEphl OenkoB. HesameHumble u
3aMEHNMBIE AMUHOKHCIOTB. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpHI O€IKOBON MOJIEKYIIBI
(mepBuYHas, BTOpUYHAs, TPETUYHAs M YETBEPTHYHAs CTPYKTypa). XHMHYECKHE CBOMCTBAa OEIIKOB.
buonoruueckue pyHKIMu OEIKOB.

®epMmeHTHl — OHojoruyeckue karanuzaropel. CrTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTD,
cyoctpatHas cneuuduunocts. Kodepmentsl. Buramunpl. OTinnuust GepMEHTOB OT HEOPraHMYECKHX
KaTaJan3aTopoB.

VYrneBonpl: MoHOcaxapuabl (TIIOKO3a, pubo3a W JIE30KCHpHO03a), aucaxapuisl (caxaposa,
JIAKTO3a) U MoJMcaxapubl (KpaxMai, TIMKOTeH, LeJUTi0103a). buonornueckue pyHKIUN yriaeBo0B.

Jlununel: Tpuriuuepuasl, gochomunuasl, crepousl. ['napodunbHO-rUAPOPOOHBIE CBONCTBA.
buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OCJIKOB M JIMIHMIOB KaK HCTOYHUKOB
SHEPTHUH.

Hyxneunosbeie kucnotsl: JJHK um PHK. Hykneornael — MOHOMEpBl HYKJIEHHOBBIX KHUCIIOT.
Crpoenue u pynkunu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[{uTonorus — Hayka o kierke. Kinerounas Teopust — npumep B3aUMOACUCTBUS UACH U (aKTOB B
HAy4YHOM ITO3HAHUU. METOBI U3y4eHUs KICTKH.

Knerka kak nemoctHas >xuBas cuctema. OOIMe NPU3HAKK KIETOK: 3aMKHYyTas HapyxXHas
MeMOpana, mosnekyibl JIHK kak renernueckwuii anmapar, cuctema cCuHTe3a Oemka.

Tunmbl  kJeTOK:  JyKapuoThyeckas U mpokapuoTuueckas. (OCOOEHHOCTH  CTPOCHHS
npokapuoTuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHHE J>YKapHMOTHYECKOW KIIETKH.
OCHOBHbBIE OTJIMYHS PACTUTEIIbHON, )KUBOTHOM U TPHOHON KIIETKH.



[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TIUKOKAJIMKC, WX (YHKIUH.
[Inazmatnueckas MemOpana, e€ cBoiictBa u (yHKuuu. ILlurommasma u e€ OpraHOU[BI.
OnnomemOpanubie opranougsl kinetku: OIIC, ammapar [Nombmxu, mmzocomsl. I[lomyaBroHOMHBIE
OpraHoOW/Ibl KJIETKH: MHUTOXOHJpUH, IutacTuiabl. lIpoucxokaeHne MUTOXOHIpUM W IutacTuia. Bujbl
wiactua. HememOpaHHbIe OpraHOU/IbI KJIETKU: pUOOCOMBI, KIIETOYHBIN LIEHTpP, EHTPUOIH, PECHHYKH,
KryTUKU. OyHKIIMY OpraHou10B KJIETKHU. BriroueHus.

SAnpo — perynstopHblii HeHTp kieTkd. CTpoeHue sapa: siiepHas 000Ji0uKa, KapHolla3zMma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBIL.

TpaHcnopT BEWIECTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. [lneiinen, P. Bupxos, x. Yorcon, ®. Kpuk,
M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsl: «Pacripenenenne XuMUYECKUX 3JIEMEHTOB B HEXKMBOW NPUPOJIe», «Pacnpenenenne
XUMHUYECKUX HJIEMEHTOB B )KMBOU MPUPOIE».

Tabmuuer u cxemsr: «lleproanueckas TabIUIa XUMHYECKUX JIEMEHTOBY, «CTpOECHHE MOJICKYJIBI
BoAbI», «buocunres Oenkay», «CtpoeHue mMojekyinsl Oenka», «CtpoeHue ¢pepmentay, «HykienHoBbie
kucnotel. JJHK», «Ctpoenue monekynsr AT®», «CTtpoeHue 3yKkapuOTHUYECKON KiIeTKW», «CTpoeHue
XKUBOTHON KIEeTKN», «CTpOEHHE PACTUTENbHOU KIIETKN», «CTpOoeHHE NPOKApUOTUYECKOM KIIETKW»,
«CTpoeHue sypa KIeTKW», «YTIeBOAb», «JIUmuabn».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHME [Jii TMPOBEIEHUs HaOIIOICHU,
M3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPETIApaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEPHATBHBIX KIETOK.

JlaGopaTropHble H NpaKTUYecKue padoThbl:

JlaGoparopHast padora Ne 1. «3yueHue kataauTHUECKONH aKTUBHOCTH (DepMEHTOB (Ha mpumepe
aMmIIa3bl WIK KaTaaasbl)y.

JlabopaTtopHas pabora Ne 2. «M3yueHue CTpOCHUS KJIETOK PACTCHHM, KUBOTHBIX U OaKTEPHil
MO MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIMpENapaTax U X OMUCAHUEY.

Tema 4. ’KuzHeneATeJIbHOCTDH KJIETKH.

OOMeH BemiecTB, WU MeTa0oMM3M. ACCUMWIAIMS (IIACTHYSCKUA OOMEH) M JUCCUMUJISAIINS
(pHEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €MHOTO Tpoliecca MeTadom3Ma. Posk 3aKOHOB COXpaHEHHS
BEIIECTB U SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOPHBIN U reTepoTpodHbIi. Ponb pepMeHTOB B 0OMEHE BEIIECTB
U TIPEBPAIICHUH SHEPTUH B KIIETKE.

®dortocunte3. CmeroBass u TemHoBas (a3el  (orocunTeza. Peakmuum  ¢orocuHTesa.
D¢ dextuBHOCTE oTOCHHTE3a. 3HaueHHE (OTOCHHTE3a JAJS JKU3HUM Ha 3emise. BnusHue ycrnoBuit
cpenbl Ha GOTOCUHTES3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYole OakTepuu. 3HaYeHHE XeMOCUHTE3a JUTsl )KU3HU Ha 3emIie.

OHepreTudeckuii oOMeH B KJeTke. PacriernyieHue BelecTB, BBIJEICHHE M aKKyMYJIHPOBAaHHE
SHEpIuu B KJEeTKe. DTanbl sHepreTuueckoro ooMena. I'mukonus. bpoxenue u ero Buabl. Kucinopoanoe
OKHUCJIEHHE, WM KieToyHoe aAbixaHue. OxucnurenbHoe ¢ocoprimpoanue. IPHEeKTUBHOCTD
HHEPreTUYecKOro ooMeHa.

Peakuuu marpuunoro cuntesa. ['enernueckas nndopmanus u J{HK. Peanuzanus renernyeckoit
uHpopMalnuu B KieTKe. ['eHeTHYecKuil KoJ U ero CBOWCTBa. TpPaHCKPHUILUS — MAaTPUYHBIA CHHTE3
PHK. Tpaucnsuuss — OuocuHTe3 Oenka. Jrambel TpaHciasainuu. KomaupoBanue aMUHOKHCIOT. Porb
pubocom B OMocuHTEe3€e Oernka.

Hexnerounsie ¢opmbl ku3HU — BUpYChl. Mctopusi oTkpbeiTus BupycoB (/I. M. MBaHOBCKuit).
OcoOeHHOCTH CTPOEHHUsI W JKM3HEHHOIO IMKIa BHpYycoB. bakrepuodaru. bonesnu pacteHui,
KUBOTHBIX M 4YEJIOBEKa, BBI3bIBaEMbIC BUpycamMHu. Bupyc mMmmyHoaeduinura uenoBeka (BUY) —
Bo30yautens CIIM/la. OOparHas TpaHCKpUIIUs, peBepraza U uUHTerpasza. Ilpodumaktuka
pacrnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHMii.

JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckui, K. A. Tumupsses.



Tabmumer u cxembl: «Tumnbel nutaHusy, «Metabomusmy», «MUTOXOHIPHSY, «DHEPreTHUSCKUN
obMen», «Xioporiacty, «Potocunredy, «Ctpoenue JJHK», «Ctpoenne u pyHKIITMOHMPOBAHKUE TeHAY,
«Cunre3 Oenkay», «['enermueckuil kon», «Bupyce», «bakrepuodparn», «CTpoeHne M >KU3HCHHBIH
nukn pupyca CITM/]a, 6akrepuodaray, «Pemmukamms JTHK».

Ob6opynoBanue: monenu-anmminkayu «Y asoenue JJHK u tpanckpumniusy, «buocunres 6enkay,
«CTtpoeHue KIeTku», MojJienb cTpykTypsl JTHK.

Tema 5. PasMHOKeHHe U MHANBHIYaJbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii 1WKI, WIM JKU3HEHHBIA LMK KiIeTku. HMHTepdaza m wmuto3. Ilpomecchr,
npotekaromue B wuHTepdasze. Perumkammsa — peakmus wmarpuuHoro cuHTeda JIHK. Crpoenune
XpoMocoM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J{UIJIOUIHBIN U TalIOUIHBIA XPOMOCOMHBIE HaOOPBI.
Xpomarusl. [luTonornyeckrie 0OCHOBBI pa3MHOXEHHUS U UHIUBUYaIbHOI'O Pa3BUTHS OPTaHU3MOB.

Henenne kinetkn — mMuto3. Ctaguum murtosa. IIpoueccel, mpoucxopsiiue Ha pa3HbIX CTaAUSAX
MHTO3a. BHOJIOrMYECKUI CMBICT MUTO3A.

[IporpamMmmupyemMas rubenb KJIETKH — alonTo3.

@opMbI pa3sMHOKEHHUSI OpPraHU3MOB: OEcCIoyioe M MoJIoBoe. Buasl 0ecroioro pa3MHOKEHHS:
JielieHue HaJaBOe, IOYKOBAaHWE OJHO- W MHOTOKIIETOYHBIX, CIIOPOOOpa3OBaHME, BETeTaTUBHOE
pa3MHOeHue. MckyccTBeHHOE KJIOHUPOBAHKUE OPraHU3MOB, €r0 3HaYCHHE JUIsl CEIEKIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHUS OT OECOIOrO.

Metios. Ctagun meio3a. [Ipoieccrl, mpoucxoasime Ha cTaausx Meiosa. [loBegenne xpomocom
B Meiio3e. Kpoccunrosep. buosornueckuii CMbICI M 3HAUEHUE MEH03a.

I'amerorenes — mporecc 00pa3oBaHUsl IOJOBBIX KJIETOK Yy >KUBOTHBIX. [lonoBble >Kenesbl:
CeMEHHMKU M SUYHUKH. OOpazoBaHuME U pa3BUTHE IMOJIOBBIX KIETOK — TaMeT (CIepMaro3ouf,
AHUIIEKJIETKA) — cliepMaToreHe3 U oBorene3. OCOOEHHOCTH CTPOEHHUS SHUIIEKJIETOK M CIIEpMaTO30U/IOB.
OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTuEe (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTarbl
SMOPHOHAIBHOTO PAa3BUTUSl y TMO3BOHOYHBIX JKMBOTHBIX: ApPOOJIEHUE, TacTPYJsALus, OpraHOTeHe3.
[ToctamOpuoHanbHOe pa3BuTHE. TuUNBl MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MPSAMOE, HEMpsIMoe
(mmunHOYHOE). BnusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOJICTBA.

Poct m pasBurue pacreHuii. OHTOreHe3 LBETKOBOI'O PACTEHMS: CTPOECHUE CEMEHH, CTaJHuH
pa3BUTHS.

JdemoncTpanum:

Tabmuupr n cxembl: «®DopMbl pa3sMHOXKEHHUS OPraHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHUE Y
I[BETKOBBIX pacTeHUi», «BereraTMBHOE pPa3MHOXKEHUE pacTeHHiD», «JleneHue KiIeTKH OakTepuiiy,
«CTpoeHHe MOJIOBBIX KJIETOK», «CTpoeHue XpoMocombly, «Knetounslii mukin», «Pemmukanus JJTHK»,
«Muto3z», «Meio3», «lIpsmoe m Hempsimoe pasBuTHe», «l'aMeTOreHe3 y MIIEKONUTAIOINX U
yenoBeKka», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

OO6opynoBaHue: MHKpPOCKOI, MHUKporpenaparsl  «CrepMaro30u]bl  MIIEKOMUTAIOMIETO»,
«inexiierka muekonuTaromero», «KapuokmHes B KIIETKaxX KOpENIKa JIyKa», MarHUTHas MOJENb-
anmukaius «/lenenue kierkny», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

JIaGoparopnast pabota Ne 3. «HaGmroneHne MUTO3a B KJIETKaX KOHYMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlaboparopuass pabora Ne 4. «/3ydeHHWe CTPOCHUS TOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer u 3apaun reneTuku. Mcropus pa3BuTHs TeHeTUKU. Poib IUTOIOTHN M SMOPHOSIOTHH B
CTaHOBJICHUM T€HETUKH. BKIIag pocCHICKUX M 3apyOeKHBIX YUEHBIX B pa3BUTHE I€HETUKH. MeTombl
TCHETUKH (TUOPHUIOIOTUYCCKUN, ITMTOTCHETHYECKUH, MOJCKYJISIPHO-TeHETHYeCKnii). (OCHOBHBIE
TEeHETUYECKUE TIOHATHS. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOJIb3yEeMas B CXeMaX CKpEIIMBaHHM.



3aKOHOMEPHOCTH Haclie[IoBaHHs MPU3HAKOB, ycTaHoBIeHHbIE I'. Mennenem. MoHorubpuanoe
CKpelIMBaHKUEe. 3aKOH €IUHO-00pa3us TMOpHI0B IEpBOro IMOKoJeHMs. [IpaBuiio AOMUHHMPOBAHUS.
3aKoH paclleIIeHHsl pU3HaKkoB. ['unore3a uncrorsl rameT. [lonHOe 1 HETOIHOE TOMUHUPOBAHUE.

JuruOpusiHoe  CKpeumMBaHME.  3aKOH  HE3aBHCUMOIO  HAcJelOBaHHUA  IPU3HAKOB.
[{uToreHeTMyeckMe OCHOBBI JUTMOPUIHOIO CKPEUIMBAaHUSA. AHAIM3UPYIOLIEE CKPEIIMBAHUE.
Mcnonb30BaHne aHAIU3UPYIOLIET0 CKPEIMBAaHU JUIsl ONPEIEICHHs TeHOTUIIA 0CO0U.

CuernnieHHoe HacienoBaHue nmpusHakoB. Pabora T. MopraHa 1o CHEIUICHHOMY HAacCJeIOBaHUIO
reHoB. HapyiieHune crerieHus reHoB B pe3yJIbTaTe KpOCCUHIOBEPA.

XpOoMOCOMHasl TEOpUsl HACIIEICTBEHHOCTHU. | 'eHeTHUeCKHe KapThl.

I'enernka mnosa. XpoMOCOMHOE OIpEAeIcHUE Ioya. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'oMmorameTHbI€ U reTeporaMeTHbIe OpraHnu3Mbl. HacnenoBanne npu3HaKoB, CLHEIJIEHHBIX € IIOJIOM.

N3meHunBoCTb. Buapl M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HaclleCTBEHHas. Poib cpenbl B
HEHACJICICTBEHHOH  W3MEHYMBOCTH.  XapaKTEpUCTHKA  MOTU(PUKAIMOHHOW  HM3MEHYHMBOCTH.
BapuanuonHblil psax u BapuanuoHHas Kpusad. Hopma peakuum mnpusHaka. KonuuecTBeHHbIE U
KayeCTBEHHBIE MPU3HAKU U X HOpMa peakiun. CBoicTBa MOAM(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKas, W3MEHYMBOCTb. KoMOMHATHBHAas H3MEHYHUBOCTb.
Meii03 1 1oJ0BOM MpoOIiECC — OCHOBA KOMOMHATUBHON M3MEHUMBOCTH. MyTallmoHHasi N3MEHYUBOCTbD.
Knaccudukanus Myranuil: reHHble, XpOMOCOMHbBbIE, I'€HOMHble. YacToTa M NpPUYMHBI MYyTaLHUH.
MyrareHnsie (hakTopbel. 3aKOH TOMOJIOTUYECKHX DSIIOB B HacleACTBEHHOW wm3meHumBoctn H. U.
Basuiosa.

BHesiepHast Haca€1CTBEHHOCTh U H3MEHUYUBOCTb.

I'enernka 4enmoBeka. Kapuotun uyenoBexka. OCHOBHBIE METOIbI T'€HETHKH YEJIOBEKA:
reHEeaJOTNYeCKHil, OJIM3HELOBBIN, INTOI€HETUYECKUI, OMOXMMHUYECKUN, MOJIEKYIISIPHO-TE€HETUYECKHUH.
CoBpeMEHHOE ONpeEIEIEHNE TEHOTHUIA: TTOJTHOTEHOMHOE CEKBEHHPOBAHME, T€HOTUIIMPOBAHUE, B TOM
guciae ¢ nomompio [II[P-amamm3a. HacnmencrBennele 3abojieBaHUs dYejloBeKa: TEHHBIE OOJIE3HU,
00JIE3HH C HACIEICTBEHHOM MpPeapacHoOkKeHHOCTbIO, XPOMOCOMHbIE Oosie3HH. ComaTHyecKue M
reHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHIMIBI 3710poBOro 00pasa >KU3HU, JUArHOCTHUKH,
npoQMIaKTUKA M JIEYEHUS TeHEeTHYecKux Oone3Hedl. Menuko-reHeTHYeckoe KOHCYJIbTHPOBAaHUE.
3HaueHue MEIUIMHCKOW TE€HEeTHMKUM B NPEJOTBPAIICHUHM M JIEYEHHMHM TE€HETHYEeCKHX 3a0osieBaHUN
4eJI0BEKa.

JdemoHcTpaumuu:

[Toptpetsl: I. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepuxkos, H. B. Tumodees-
Pecosckwuii, H. 1. BaBunos.

Tabnuue! 1 cxembl: «MOHOTHOPHIHOE CKPELIMBAHHUE U €r0 [IUTOTeHETUYEeCKasi OCHOBAY, «3aKOH
pacileryieHusT W €ro IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTBHI ramery, «JlurnbpuaHoe
ckpeuBanue»,  «lluronmoruyeckue - OCHOBBI ~ JUTMOPUAHOTO  CKpeuMBaHus»,  «Meio3y,
«B3aumonelicTBue ajmienbHBIX T'eHOB», «l'eHeTnueckne KapThl pacTeHUM, >KMBOTHBIX U UEIOBEKay,
«['enernka nonay», «3aKOHOMEPHOCTH HACIEA0BAaHHUS, CLEIJIEHHOTO ¢ N0JIoM», «KapHoTuIel yenoBeka
1 )KMBOTHBIX», «Bubpl nu3aMeHunBoCcTH», «MoaudukanoHHas U3MEHYUBOCThY, «HacnenoBanue pesyc-
¢bakTopay, «'eHeTHKa rpymni KpoBuy», «MyTallmOHHAs ©3MEHUYUBOCTH.

Ob6opynoBanue:  Mozenu-anmumkanuu — «MoHoruOpuaHoe — ckpemuBanue», «HemnomHoe
JIOMUHHMpOBaHUE», «JluruOpunHoe ckpemuBanue», «llepekpécTt XpoMocom», MHUKPOCKON U
MuKpomnpenapar «/[pozoduna» (Hopma, myTaruu GopMbl KpbUIbEB U OKPACKH Tema), repbapuit «I'opox
ITIOCEBHON».

JlabGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGoparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUAHOTO M JUTHOPUIHOTO
CKpEUIMBaHUA y AP030(UIIbI HA TOTOBBIX MUKpOIpenapaTax.

JlaGoparopnast pabora Ne 6. «M3ydeHue MOOUGPHUKAIMOHHON H3MEHYMBOCTH, IOCTPOCHHE
BapHAIlMOHHOIO PAJIa U BApUALMOHHOU KPUBOM.

JIaGoparopnas padota Ne 7. «AHanu3 MyTauuil y Apo30(uiibl Ha TOTOBBIX MUKpOTpenapaTax.

[TpakTrueckas padota Ne 2. «CocTaBlIeHHE U aHAIIN3 POJOCIOBHBIX YEIIOBEKAY.



Tema 7. Cenexkunst opranu3mMoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekuusi Kak Hayka M MpolecC. 3apOoXKJICHHUE CeleKIUU U JoMecTukamnusa. Yuenwe H. U.
BapmioBa 0 TIeHTpax MPOHWCXOXKICHUS ¢ MHOTOOOpa3usi KyJIbTypHBIX pacTteHui. ILleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, ITAMM.

CoBpeMEHHBIE METOJBI CeNeKIUA. MacCoBbIi W HMHIUBUAYATbHBIA OTOOPHI B CENEKIUU
pactennii u KuUBOTHBIX. OlleHKa 3KcTephepa. biInM3kopoacTBEHHOE CKpelulMBaHUE — HHOPHUIMHT.
Yucras nuaua. CKpeulMBaHWE YUCTHIX JMHUH. l'etepo3uc, mnm rubpuanas cuia. HepoactBennoe
CKpelrBaHue — ayropuauHr. Otnanénnas rubpuausanus u e€ ycrnexu. ICKyCcCTBEHHBIH MyTareHes u
MOJTy4EHUE MOJUIITIONI0B. JIOCTUXKEHUSI CENEKIINN PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpacip NPOU3BOACTBA. [€HHas WH)KEHepusa. OTalbl CO3/JaHMS
pexombunanTHOU JIHK u Tpancrenusix opranuszmoB. Kierounas nmxenepus. KiieTounsle KylbTyphl.
MUuKpOKIIOHaIBHOE Pa3MHOKEHUE pacTeHuM. KionupoBanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKUE U dTHdeckue mpodnembl. [MO — renetnuecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanmu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabnuubl 1 cxeMbl: kKapTa «L{eHTpBI TPOUCXOXKIEHUSI 1 MHOTO0Opa3usi KyJbTYPHBIX PACTCHHI,
«[Topoapl HOMaMIHUX XUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHuil», «OTnanéHHas ruOpuIN3aIus»,
«Pabotel akagemuka M. ®@. MBanoBay, «llomummounus», «O0beKThI OMOTEXHONIOrHWY, «KIileTouHkIe
KYJbTYpbI U KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC TE€HOB, XPOMOCOM).

O6opynoBanue: MyJISKU IUI00B U KOPHEIIOAO0B TUKUX (POPM U KYJIBTYPHBIX COPTOB PaCTCHUH,
repbapuii «CelbCKOX035UCTBEHHBIC PACTEHUS.

JlaGopaTopHble U IpaKTHYeCKUE PadoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHKEHHSI CENeKIMM pPACTeHUH U IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIMIO, IUIEMEHHYI0 (epMy, COPTOHUCIBITATEIBHBIA YYaCTOK, B TEITHYHOE
X03S5IICTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBo/nrOnMOHHAsA OHOJIOTHS.

[IpeanochIki BO3HUKHOBEHUS SBOJIONMOHHON TEOpHUH. DBOJIONMOHHAS TEOPUS U €€ MECTO B
6uosioruu. BiusiHIe HBOIIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CunerenbcTBa 3Boouud. [lameoHToNOrMYECKUe: MOCIEeI0BAaTEIbHOCTh MOSIBICHUS BUIOB B
MAJICOHTOJIOTUYECKOH JIeTonucH, nepexoaHbie ¢opmbl. buoreorpaduueckue: CXOJCTBO U pa3Inyune
(dayH u ¢0p MAaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHUECKUE: CXOJCTBA M Ppa3IMyUsl SMOpPHOHOB pa3HBIX BHJOB I103BOHOYHBIX.
CpaBHUTEIIPHO-AaHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIOTUYHbIE, PYAUMEHTAPHBIE OpPraHbl, AaTABU3MBI.
MonexkyaspHO-OMOXMMUYECKHE:  CXOJACTBO  MEXaHM3MOB  HACJIEJCTBEHHOCTH U  OCHOBHBIX
MeTaboIMUeCcKUX MyTel Yy BceX OpraHu3MOB.

OpomonnonHas teopus Y. JlapBuHa. IIpennocsliku BOSHUKHOBEHUS JapBUHU3MA. [[BHKylIMe
CHJIBI IBOJIIOLIMU BHUIOB 10 JlapBUHY (M30BITOUHOE Pa3MHOXKEHHE MPU OIPAaHUYEHHOCTH DPECYpCOB,
HeolpeaenéHHast U3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas Teopus 3Bomonuu (CTD) u e€ oCHOBHbBIE MOT0KEHUS.

Muxkpo3ontonus. [Tonynsanus kak eIMHUIA BUIA U 3BOJIIOLUY.

JBwkymue cunbl ((pakToppl) SBOMIONMM BUIOB B TpHUpoAe. MyTallMOHHBIA TIPOIECC H
KOMOWHATHBHAs U3MEHUMBOCTD. [lonysiinOHHbIe BOJIHBI U ipeiid reHoB. M30msuus 1 MUTparus.

EctecTBennbIit 0TOOp — HanpaBstomuid GpaxTop 3BoIonud. POpMBI ECTECTBEHHOT'O 0TOOpA.

[TpucnocoOIeHHOCTh OPraHW3MOB KaK pe3ylbTaT 3BOMIONMU. llpumepsl mpucrnocobneHuin y
OpraHu3MoB. ApoMop(o3bl U UANO-aJaNTAIIH.

Bun wu BugooOpasoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI  BUI000pa30OBaHMS:
reorpaduyeckoe, YKOJIOTHYECKOe.



MakposBomronust.  PopMbl  3BONMIOLMU:  (UIETHUECKAs,, JUBEPreHTHasi, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOIOIUH.

[IpoucxoxaeHue OT Hecnenualn3UpoBaHHBIX IpeakoB. [Iporpeccupyromas crenuanu3anus.
AJnanTuBHAs paguanus.

JdemMoHcTpanum:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. ['ekkens,
®. Mromiep, A. H. Cesepiios.

Tabnuipl u cxembl: «Pa3BuTre opraHMYecKOro Mupa Ha 3emiie», «3apOAbIIIH MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Dopmbl O0OpbrObI 3a cymiecTBoBaHUE», «EcTecTBeHHBIH 0TOOPY,
«MHorooOpa3ue copToB pacTeHuit», «MHorooOpa3ue MOpoa >KUBOTHBIX», «llomymsmumy,
«MyTanoHHasT W3MEHYUBOCTHY», «Apomopdosby», «Mamoamanramum», «OOmas aereHepanusy,
«IBmxymme cuinbl sBonronuny, «Kapra-cxema mapmipyra nyremectBusi Y. JlapBunay», «boppba 3a
cymectBoBanuey», «lIpucmocobneHHocTs opranu3MoBy, «l'eorpaduueckoe BuA000pa3OBaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C pa3jIMUHbIMM THUIIAMU OKpPACKH, HAa0Op IUIOAOB U
ceMsiH, KoJulekuus «lIpuMepsl 3alUTHBIX MNPUCTOCOOIEHUN Y JKUBOTHBIX», Mojenb «OCHOBHbBIE
HaIpaBJICHUs HBOJIIOLUNY», 00bEMHAs MoJieNb «CTPOEHNE TOJIOBHOIO MO3Ia TO3BOHOYHBIX .

buoreorpaduueckas kapra Mupa, Kowekuus «PopMbl COXPAaHHOCTH UCKOMAEMbIX KHUBOTHBIX U
pacteHuii», wmonens ammukanus «llepekpéct Xpomocom», BIaxHbIE Ipenaparsl «Pa3Butue
Hacekomoro», «Pa3Butme nArymku», Mukpomnpenapar «pozoduna» (Hopma, MyTanmuu (QOpMbI
KPBUIHEB U OKPACKHU TEJa).

JlaGopaTropHble H NpaKTUYecKue padoThbl:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POJIOTUUECKOMY KPUTEPHUIOY.

JIaGoparophas pabota Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOIO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuHbIe IPECTABICHUS O 3apOXKIECHUH KU3HU. HayuHble TUoTe3bl BO3HUKHOBEHUS KU3HU
Ha 3emiie: abMoOreHe3 W MaHCHepMUs. XUMHUYECKash 3BONMIONMSA. AOMOTEHHBIM CHHTE3 OPraHUYECKHUX
BEUIECTB W3 HEOPraHMYECKUX. OKCHEPUMEHTAIbHOE MOATBEPKIACHHE XMMHUYECKON 3SBOJIIOIMH.
HauanbHble stanel 6uonorndeckoit spomtonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE NpoTokieTkH. [lepBple KkieTkM M uX 3Botouusa. PopmMupoBaHue
OCHOBHBIX I'PYIIII KUBBIX OPIraHU3MOB.

PazButue xxu3HM Ha 3emiie 1o 3paM u niepuoaam. Karapxei. Apxeickas u mpoTepo30icKas dphbl.
[Taneosoiickas spa W e€ mepuoAbl: KEeMOPHICKUI, OPJOBUKCKHUM, CHUITYypUICKUN, HEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKkas 3pa U €€ Iepruoabl: TPUACOBBIN, IOPCKUH, MEJOBOM.

Kaiino3zoiickast 3pa u €€ neproibl: MajIeOreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTUKa KiIuMaTa W TE0JIOTMYECKHUX IpoueccoB. (OCHOBHBIE JTalbl 3BOJIOLUHU
PacTUTETBHOTO U KUBOTHOTO MHpa. ApomMopdo3bl Yy pacTeHuil u *KUBOTHbIX. [losiBiIeHMe, pacuBeT u
BBIMHPAHUE TPYII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4yecKOro MHpa Kak OTpakeHHe 3BoIOIUH. OCHOBHBIE CHCTEMAaTHUYECKHE
IpyNIbl OPraHU3MOB.

DBoIous 4eaoBeKa. AHTPOIOJIOTHs Kak Hayka. Pa3BuTue mpeacTaBieHU O MPOUCXOXKACHUN
yenoBeka. Meroabl u3yueHus aHTpornoreHe3a. CXOACTBa M pa3ivuus 4YeJIOBEKAa M JKUBOTHBIX.
CucremMaTn4ecKoe MoJ0KEHHUE YEIOBEKa.

JBmwxyue cuibl (pakTopsl) aHTpororeHesa. HacnencTBeHHass H3MEHUYMBOCTh U €CTECTBEHHBIH
ot6op. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYAUM TPYia, MBIIICHUE, PEUb.

OcCHOBHBIE CTaIMM U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTpalonuTeKku, Uenosek ymenslii, Uenosek
npAMoxosaiunii, YenoBek HeaHaepTaibCckuid, YenoBek pazyMHblid. HaXxoaku MCKOMAaeMbIX OCTaTKOB,
BpeMs CyLIECTBOBaHMsI, 001aCTh pacpOCTpaHEHUs], 00BEM rOJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYIHSL.



UYenoBeueckne packl. OCHOBHBIE OOJBIIME pachl: EBPOMEOUAHAS (€Bpa3uiickas), HErpo-
aBCTpaJouIHas (3xBaTOpHANbHAS), MOHTOJIOUAHAS (a3maTcKo-aMepHKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH TPEACTABUTENICH YENIOBEUYECKUX pac K YCIOBUSM CYIIECTBOBaHUA. EIWHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapsuH.

Tabmuubr u cxembl: «Bo3nukHoBeHue CoONHEYHOM cUCTEeMbl», «Pa3BUTHE OpPraHUYECKOro
Mupa», «PactutenbHas kieTkay, «KuoTHas kietkay, «[IpokapuoTnueckas kietka», «CoBpeMeHHas
CHUCTEMa OpraHudeckoro Mupa», «CpaBHEHHE AaHATOMMYECKHUX YEepT CTPOCHUS YEJIOBEKa U
YeN0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHUX HAXOJOK IPEJIKOB
COBPEMEHHOTO YEJIOBEKay», «JpeBHeiue moan», «lpesaue noan», «llepBbie COBPEMEHHBIE JTIOANY,
«YenoBedeckue pachi».

O6opynoBanme:  Mmynsku — «lIpoucxoxkmenne  denoBeka»  (OIOCTBI  aBCTPAJIONHTEKA,
MUTEKAaHTPOIa, HeaHAepTaliblla, KPOMaHbOHIIA), CICNKH WIM H300paKeHUs KaMEHHBIX OpyAui
MEPBOOBITHOTO 4YeNIOBeKa (KaMHU-YONIEphl, pyoOmia, ckpebia), TeoXpoHOJOrMdeckas Tabiuia,
KoJuteKust «®opMbl COXPAaHHOCTH UCKOMAEMBbIX KHUBOTHBIX U PACTEHUII.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

[Ipaktuueckass padora Ne 1. «l3ydeHue HMCKOMAaeMBbIX OCTAaTKOB PACTEHUH U JKUBOTHBIX B
KOJUICKIIHSX ).

DKCcKypcusi «OBOJIOLHUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3mbl 4 OKPYKAKIIAS cpeaa.

DKoJorusl Kak Hayka. 3aJlaud U pa3/ieiibl IKOJIOTUU. MEeTo/bl 3KOJOTHYECKUX HCCIEA0BAHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, Ha3eMHO-BO3AYIITHAS, TMOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonornueckue ¢akropel. Kinaccudukanus skojgornyeckux (akToOpoB: aOMOTHUYECKHE,
OMOTUYECKHE U aHTPONOreHHbIe. J{eficTBHE 2KOMOTHYecCKUX (PAKTOPOB HAa OPTaHU3MBI.

AOuoTtndeckue (GaxTopsl: CBET, Temreparypa, BiaxHocTb. Dotonepuoausm. [Ipucnocodienus
OpPraHU3MOB K JIEHCTBHUIO abnoTHYeckuX (hakTopoB. buonoruueckue puTMmel.

buotnueckue ¢akropbl. Buasl OMoTHYECKHMX B3aWMOAECUCTBUN: KOHKYPEHIUS, XUIHUYECTBO,
cumbuo3z u ero ¢opmel. [lapazutusm, Koomepaius, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxJeOHUUYECTBO). AMEHCANM3M, HEUTpaiu3M. 3HadyeHWe OUOTHYECKUX B3aUMOJICHCTBUN NSt
CYIIECTBOBAHHS OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE  XapakTepucTUku  momyiasiinuu. OCHOBHBIE — TOKa3aTed  TOMYJISIINU:
YUCJIEHHOCTb, MIIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpaIUs. JIMHAMUKa YUCIEHHOCTH
MOMYJISIIIAH U €€ PETYIIAIUS.

JdemoHcTpanum:

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynbe, O. ['ekkens.

Tabmumer u cxemsl: kapta «[Ipupomnbie 30HBI 3emin», «Cpenbl OOWTaHHUS OPTaHU3MOBY,
«Dotonepuoanzmy, «llomynsaumny, «3aKOHOMEPHOCTH POCTa YMCIEHHOCTH MOMYJISIUN MH(Y30pUu-
Tydpenbkny, «[luieBbie nemnmy.

JlaGoparopHble U MpaKkTUYecKue padoThbl:

JlaboparopHast pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT
OOUTaHUS.

JlaboparopHast pabota Ne 4. «BnusiHue cBETa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYyCay.

[TpakTrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmecTBa U IKOJTOrHYECKHE CHCTEMBI.

Coo0mecTBO opranu3mMoB — OuoreH03. CTpyKTypbl OMOIICHO3a: BUOBAsi, IPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.



DKojoruveckre cucreMbl (dKocuctembl). [loHsTHe 00 »dKocucTeMe ©  OHUOTEOIeHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBHI SKOCUCTEMbI: MPOAYIEHThl, KOHCYMEHTHI, peayleHTsl. KpyroBopor
BEIIECTB M MOTOK HEPTUU B dKocHucTeMe. Tpoduueckue (MUILEBbIe) YPOBHU 3KOCHCTEMBI. [IuieBbie
nenu u cetd. OCHOBHbIE TIOKa3aTeld »SKOCUCTEMbl: Ouomacca, MNPOAYKLHUA. IKOJIOTHMYECKHe
NUPaMUbL:  TPOJNYKIHMH, YHUCICHHOCTH, Ouomaccel. CBOWCTBa HIKOCHUCTEM: YCTOHYMBOCTb,
camoperynsanus, pazsutue. Cykieccus.

IIpuponnble  »KOCHCTEMBI. OKOCUCTEMBI 038p U pEK. OKOCHUCTEMA XBOWHOTO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. YpOoskocucTembl. buonorndyeckoe wu
X035IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopasznoobpaszue kak QaxkTop ycToWuMBOCTH 3KocucTeM. CoxpaHeHHE OHOIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. 'pannmpl, coctaB u crpykrypa ouochepst. Kupoe
BemiecTBO U ero ¢yHkuuu. OcobeHHocTH OMocdepbl Kak rinodaabHOR sKocucTeMbl. [luHaMudeckoe
paBHOBecHE U 00paTHas CBs3b B Onocdepe.

KpyroBopotsl BemiecTB U OHOT€OXMMHUYECKHE IIMKJIBI JJIEMEHTOB (yriiepoja, as3ora).
3oHanpHOCTH OHochepsl. OCHOBHBIEC OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3emnn. AHTPONOTreHHbIE U3MEHeHUs B Ouocdepe. ['modanbHbIe
9KOJIOTMUYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue Npupoabl U dyenoBeyecTBa. CoxpaHeHue OMOpa3sHOOOpa3Hsi Kak OCHOBA
ycroiunBocTd Ouocdepbl. OCHOBa pallMOHANIBHOIO YIPABICHUS HPUPOJHBIMH pecypcaMu U UX
ucrnoib30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoHcTpaumuu:

IToptpetsr: A. [Ix. Tencin, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupr n cxemsl: «llumeBble nenu», «buoleHo3: cocTaB W CTpykTypay, «lIpupoanbie
cooOmiecTBay, «llenu nuranusy, «Kkojaoruueckas nupamuiay, «buocdepa u yenoseky», « Ikocucrema
LIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOro jeca», «buoueHo3 Bomoémay, «ATrpoLEHO03»,
«[TpumepHbIEe aHTPONOIreHHBbIE BO3JEHCTBHS Ha NMPUPOAY», «BakHeHIIMe MCTOUHUKU 3arps3HEHUs
BO3[lyXa U TPYHTOBBIX BOJ», «llouBa — BakHelmas cocraBistonias Ouocheprr», «DakTopsl
nerpaganuu nousy», «IlapHukoBeiii 3¢ dexT», «DaKkTopbl pagoaKTUBHOIO 3arps3HeHus Ouochepby,
«O6bmas crpykrypa Ouochepr», «Pacrnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIA HSKpaH
o6uocdeps», «Kpyrosoport yriepona B buochepe», «kKpyroBopot azora B Ipupoae».

ObopynoBanue: Mopaenb-anmuinkanus «Tunuynsle OMOLEHO3BD», repbapuil «PacturenbHble
cooOmiecTBay, Kojutekuuu «bruonenosy, «Bpeantenn BaXHEHIINX CETbCKOXO3IHCTBEHHBIX KYIbTYDPY,
repOapuu U KOJUIEKIIUU PACTEHUHN U KUBOTHBIX, PUHAAJIEKAIIME K Pa3HBIM SKOJIOTHUYECKUM TpyIIaM
oxHoro Buza, Kpacnas kaura Poccuiickoit deaepannu, n300pakeHUs OXpaHsSEMbIX BHJIOB PaCTCHUH U
KUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TIPOI'PAMMLBI I10 BHUOJIOTUMW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBnmMBalOTCS TpeOOBaHUS K  pe3yjabTaTaM OCBOCHUS
O0yJaroImUMUCS. MPOTPaMM CPEIHEro oO0IIero oOpa3oBaHUS: JIMYHOCTHBIM, METANPEJAMETHBIM U
MIpPEeIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHUSA IpeaMeTa «bHOJIOTHS)  BBIIEIIECHBI
CJIEYIOIIME COCTABJISIONINE: OCO3HAHUE 00yYaIOUMMUC POCCUNCKON TPaXKIAaHCKOM UACHTUYHOCTH —
TFOTOBHOCTU K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTU WU CaMOOIPEAEICHHUIO, HAJIMYUE MOTHBALUM K
oOyueHuIo OMOJIOTHH, IEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHHI JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaJWLIUN Pa3BUTUS OMOJIOTMYECKOrO 3HAHUS, FOTOBHOCTh U
CHOCOOHOCTh OOYyYalOUIMXCS PYKOBOJICTBOBATHCS B CBOEH JESATENBHOCTH ILIEHHOCTHO-CMBICTIOBBIMU
YCTAaHOBKaMM, MPHUCYUIUMH CHCTEME OHOJOTMYECKOrO0 00pa3oBaHus, HaJIMYHWE HKOJIOTMYECKOTo
MIPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHMSI NpeaMeTa «bruosiorus» I0CTUrarTcs B €AMHCTBE y4eOHOU
U BOCIUTATEIbHOM  JEATEIIBHOCTU B  COOTBETCTBUM C  TPAOUUMOHHBIMH  POCCUHCKHUMH
COIIMOKYJIbTYPHBIMU, HCTOPUYECKHUMH M JIYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMH B
o0liecTBe NpaBWJIaMU M HOPMaMH TMOBEACHHUS M CIOCOOCTBYIOT MIpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUSI M CAMOpPA3BUTHUS, PAa3BUTHS BHYTPEHHEW IO3MLMU JMYHOCTH, NATPUOTH3MA,
YBaXEHUSI K 3aKOHY U NPaBONOPANKY, YEJIOBEKYy Tpylda M CTapuIeMy IOKOJEHUIO, B3aUMHOTO
YBaXKEHUsI, OEPEXKHOT0 OTHOLIEHHUS K KYJbTYpPHOMY HAclIEIUI0 M TPAAULMSIM MHOTIOHAI[MOHAJIbHOIO
Hapoza Poccuiickon denepannu, NpUpoOaEe U OKPYXKAKOLIEH cpee.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUs ydyeOHoro mnpeamera «buonorus» HOMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOM BHYTpEHHEH
MO3UIUEN JTUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPaJWLUOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, pacHIMpEHUE >KU3HEHHOIO
OMbITa M ONBITA ACSITEIBHOCTH B MPOLECCE peaTu3alli OCHOBHBIX HANpPaBICHUM BOCHUTATEIbHOU
NeSITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIMU O0YYaIOLIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO 00IIIeCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM JESITENbHOCTH HPU CO3JaHMM Y4YEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U MTO3HABATeNIbHbIX 33/1a4, BBIMOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPEAENATh COOCTBEHHYIO MO3MIMIO IO OTHOIICHHUIO K SBJICHUSIM COBPEMEHHOU
JKU3HU U O0BICHSTE €€;

YMEHHE Y4YUTHIBATH B CBOUX JEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOACHCTBUS
JOJIeH ¢ pa3HbIMU YOEXKICHUSIMH, KYIbTYPHBIMHU [IEHHOCTSIMU M COI[HAJIBHBIM TOJIOKEHHEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IMPOIECCE COBMECTHOTO BBIIOJHEHUS  y4eOHBIX,
MO3HABATENbHBIX U HCCIIEI0BATENIbCKUX 3aj[ad, YBaKUTEIHHOTO OTHOILIEHUS K MHEHHUIO ONIOHEHTOB
pu 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHMS;

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPaXTAHCKOW HMICHTHUYHOCTH, MAaTPUOTH3Ma, YBaXKEHHUSA K
CBOEMY HapoOJ1y, 4yBCTBA OTBETCTBEHHOCTH Iiepen PonuHOM, ropaoctu 3a ¢BOM Kpaii, cBoro Ponuny,
CBOH S13BIK U KYJBTYPY, IPOLUIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEIMI0 M MaMITHUKAM HPHUPOAbI, JTOCTUKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCHUCKUX YUEHBIX B CTAHOBICHHE U pa3BUTHE OWOIIOTHH,
MMOHUMAaHUSI 3HaYEHUs] OMOJIOTUU B MO3HAHUU 3aKOHOB MPHUPOJIbI, B )KU3HHU YEJIOBEKAa U COBPEMEHHOIO
o0111eCTBA;

ujeitHas yoexIE€HHOCTb, TOTOBHOCTh K CIYXEeHHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyanoy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOr0 HAPOa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTH OIEHUBATh CHUTYAIMI0 W MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHUPYACH Ha
MOpPAJIbHO-HPaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMUUBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJHUTENSAM, CO3JAHMI0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpAaaULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON MIPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHUE MPOSIBIATh KaueCTBA
TBOPYECKOMN JIMYHOCTH;

5) ¢pusznueckoro BocnuTaHusl, GOPMUPOBAHHUS KYJIbTYPbI 3A0POBbS M 3MOIHOHAJIBLHOIO
os1aromosty4ms:

MOHMMAaHWE W peanu3aius 370poBoro u Oe3omacHoro obpasa >KM3HH (3I0pOBOE MUTAHUE,
COOJIFOICHHE TUTHCHUYECKUX TPAaBWJI W HOPM, COATAHCHPOBAHHBIA PEXKHUM 3aHSATHH W OTHBIXA,
perynspHas (pu3HUecKas aKTUBHOCTbH), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMAaHKUE [[EHHOCTU MPAaBWJ WHAMBUAYAILHOTO M KOJUIEKTUBHOTO O€30MacHOTrO MOBEIEHUS B
CUTYALUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TIOCIEJICTBUM M HENPUATHUS BPEIHBIX TMPUBBIYEK (YIOTPEOJICHHUS] aJIKOTOJIS,
HapPKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTO0HE;

TOTOBHOCTh K AKTHBHOW JEATETbHOCTH TEXHOJOTHYECKOM M COIMATBHOM HaIpPaBIECHHOCTH,
CIOCOOHOCTH MHUIIMUPOBATD, IIIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO IESITETFHOCTD;

WHTEpEC K pa3IuuHbiM chepaM npodecCHOHATBHON JAESITEIbHOCTH, yMEHHE COBEpPIIAThH
OCO3HAHHBIN BBIOOpP Oynyiiel mpodeccuu 1 pean30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

9KOJIOTUYECKH I1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJAEC KaK HCTOYHHMKY JKHU3HM Ha 3emiie,
OCHOBE €€ CYILIECTBOBAaHMS;

TIOBBIIICHUE YPOBHS OKOJOTHMYECKOW KYJbTYPBl: TMPUOOPETEHHE OIbITa IJIAHUPOBAHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOXKHBIX MOCJIEACTBUN JJIs1 OKPYXKAIOLIEN Cpebl;

OCO3HaHUE TJI00ATIEHOTO XapaKkTepa KOJIOTHIECKUX MPOOJIeM U MyTeH NX PEIICHHUS;

CIOCOOHOCTH HCIIONIB30BaTh MPUOOpETaeMble MPU W3YYCHUH OWOJIOTHH 3HAHWS M YMEHUS TpU
pereHuu MpoOJieM, CBS3aHHBIX C pallMOHAIBHBIM TPHUPOIOINOIB30BAaHHEM (COOIIOIEHNE TPABHII
MOBEJICHUsI B MIPUPOJIE, HAMPABICHHBIX HA COXPAaHEHHE PABHOBECHUS B HKOCHUCTEMAX, OXpaHY BHUJOB,
IKOCUCTeM, OMochepsl);

AKTUBHOE HEINPUITUE JACHUCTBHUH, MPUHOCIUIMX BPEI OKPYXKAOIIEH NPUPOJHOU Cpeae, YMEHHUE
MIPOrHO3UPOBATh HEOJArONPUSITHBIE KOJOTUYECKUE TMOCIEICTBUS MPEANPUHUMAEMbIX JEUCTBUN U
MpeA0TBpaIIaTh UX;

HaJu4ue pPa3BUTOrO0 HKOJOTMYECKOTO MBIIUICHHS, HKOJIOTMYECKOM KYJIbTYpbl, OIbITA
NEeSATEIbHOCTH HKOJIOTMYECKON HANPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MU B TTO3HABATEIBHOM,



KOMMYHUKATUBHON M COLMAIBHON ITPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHUYECKOU JEATEIbHOCTH
9KOJIOTMYECKOHN HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

C(OPMHUPOBAHHOCTE MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U OOIECTBEHHOM MPaKTHKH, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO M€ECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YMTATEJILCKOM KYyJIbTYpbl KAaK CpPEICTBA B3aUMOICHCTBUSA
MEXy JIFOIbMU U IIO3HAHUS MUPA;

NMOHMMaHWe crHenu(uku OHOJIOTUM KaKk HAyKH, OCO3HaHUS e€ ponmd B (OPMHPOBAHUU
palMOHAIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBIEHUs 00 OKpYXKaroleM Mupe
KaK O €IUHCTBE NPUPObI, YEIOBEKAa M OOLIECTBA, B MO3HAHUHM INPHPOTHBIX 3aKOHOMEPHOCTEH M
peleHnH IpodIeM COXpaHEeHHs! IPUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU IS COBPEMEHHOM IUBIIIM3AIMH: 00€CIIeUeHUs] HOBOTO
YPOBHS pa3BUTUS MEAULUHBI, CO3JaHME TIEPCIEKTUBHBIX OHOTEXHOJOIUH, CHOCOOHBIX peIIaTh
pecypcHble TpoOJeMbl pa3BUTHS 4YEJIOBEYECTBA, IIOMCKA IyTeH BbIXOJAa M3 TIJ100aNbHBIX
HKOJIOTUYECKUX MpobieM M olecreueHHs Nepexoia K YCTOHYMBOMY pa3BUTHUIO, PALMOHAIBHOMY
MCTOJIB30BAHUIO TIPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B IOJIyY€HHMM OWOJIOTMYECKUX 3HAHMHM B IEJAX IOBBILIEHUS OOIIei
KYJIbTYpBl, €CTECTBEHHO-HAy4YHOW TpPAMOTHOCTH, KaK COCTaBHOH dYacTh (DYHKIMOHAJIBHOU
IpaMOTHOCTH 00y4arouuxcs, GopMupyemMoi npu U3y4eHnu OUoIoruy;

IIOHUMAaHHE CYIIHOCTH METOAOB IIO3HAHUSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS U aHaIM3a U 0ObACHEHUS SBJICHUN OKPYKaIOLIETo
MHUpa U OPOUCXOIAIIMX B HEM M3MEHEHUI, YyMEHME JeslaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE
Hay4YHbIX ()aKTOB U UMEIOIIUXCS JAHHBIX C LEJIbIO OIYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO UCIOJB30BaTh OMOJIOTMYECKNE 3HAHUS JIJISl pelIeHUs MpoOsieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHUE LIEHHOCTH HAy4YHOM [JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATH IIPOCKTHYIO U
HCCIIEA0BATENBCKYIO AESITENbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CITIOCOOHOCTB K HETIPEPHIBHOMY 00Pa30BaHUIO U CAaMOOOPa30BaHUIO, K AaKTUBHOMY
MIOJIYYEHHUIO HOBBIX 3HAHUI MO OMOJIOTMH B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble  pe3yibTaThl OCBOGHHMA y4yeOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYUMBble  JUIsI  (OPMHUPOBAHUS  MHPOBO33PEHUSA  OOYYAIOIIMXCS  MEXIUCHUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOILIEHAYYHbIE MOHATHS, OTPAXKAIOIINE HEJIOCTHOCTh HAYYHOM KapTUHBI MUpPa U
cenu(puKy METOJIOB TO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (BEIeCTBO, HSHEprus,
SBJICHHE, MPOLIECC, CHUCTeMa, HaY4HbIM (aKT, MPUHLMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue, HaOo/IeHue, M3MEpeHue, SKCIHEpPUMEHT M JPYyrux), YHUBEpcalbHble Yy4eOHBIE
neWicTBus (IO3HaBaTeNIbHbIE, KOMMYHHKATHBHbIE, PETYIATUBHBIE), obecnednBaionie GopMUpoBaHue
(GYHKIIMOHAJIBPHOW TpPaMOTHOCTH M  COLMAJIbHOW KOMIIETEHUUH OOYyYaroIIUXcs, CHOCOOHOCTh
o0ydJaroImuxcs HUCMOIb30BaTh OCBOECHHBIE MEXKIAMCLUUIUIMHAPHBIE, MHPOBO33pEHUYECKUE 3HAHUA U
YHHUBEpCcaJbHbIe yueOHbIE IEUCTBUS B MO3HABATEIHHON U COLIMAIBHOMN MPAKTHKE.

MertamnpeaMeTHbIe pe3yiIbTaThl OCBOCHHUS MPOrpaMMbl CpeIHEro oOIero o0pa3oBaHus TOJIKHbI
OTpaXkaTh:

OByageHne YHMBEPCAJIbHBIMH YU4eOHBIMH NIO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHeE TeHCTBHUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyaJU3UpoOBaTh IMpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIb30BaTh IPU OCBOCHMM 3HAHUK NPHUEMBI JIOTMYECKOTO MBIIUIEHUS (aHaIu3a, CHHTE3a,
CpaBHEHUs, KiIacCU(pUKAIUU, 0000IIEHHUS), PACKPBIBATH CMBICI OMOJIOTMUECKUX TOHSATUH (BBIACIATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMH IMOHSATUSIMU);



OTIPENIeNIATh LU IeATeIbHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX TOCTUIKEHUS, COOTHOCHTD
Pe3yabTATHI JCSITEIBHOCTH C TIOCTABICHHBIMU LIEIISIMU;

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS I O0BSICHEHUS (PAaKTOB U SIBIICHHUH KUBOW IPUPOJIBI;

CTPOUTH JIOTUYECKHE DPACCYXJICHUS (MHIAYKTUBHBIC, NICAYKTUBHBIC, 110 AHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHsI B PACCMATPUBACMBIX SIBICHUSX, (HOPMYyIHpPOBATH BBIBOABI M
3aKITIOYCHUS;

NPUMEHSATh CXEMHO-MOJICNIbHBIE CPEJACTBA JJIsi MPEJCTABICHHUS CYIIECTBEHHBIX CBS3€H W
OTHOIICHUHA B HW3y4aeMbIX OHOJOTHYECKHUX OOBEKTaX, a TaKXKe IPOTUBOPEUYMH pa3HOTO poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUIAH PEIICHUS MPOOJEMBI C YYETOM aHalM3a UMEIOIIUXCS MaTEpUANBbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCSTEIBHOCTh, OILICHUBATh COOTBETCTBUE pE3YJHTATOB IICIISM,
OLIEHUBATh PHCKH MOCIIEICTBUH NeSTEILHOCTH;

KOODJIMHUPOBaTh W  BBINOJHATH PabOTy B YCIOBUSIX pEAbHOTO, BHUPTYaIbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

2) 6a30BbIe HCCIE0BATENBLCKHE TeHCTBUS:

BJIQJICTh HABBIKAMU Yy4eOHO-HCCIICAOBATEILCKOM W TMPOCKTHOW JCATEIBHOCTH, HaBBIKAMU
paspemieHuss TpoOiIeM, CIIOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOATEIBHOMY IIOMCKY METO/I0B
peleHHsI MPaKTHYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB NTO3HAHUS;

WCIOJNB30BATh PA3IMYHbIE BHUBI JCATEIHOCTH MO TIOJIYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINU, TIPEOOPa30BAaHHUIO M IPUMEHEHHIO B YUCOHBIX CUTYAIUsIX, B TOM YHCJIC IIPH CO3aHUU
Y4eOHBIX U COIMATIBHBIX IPOCKTOB;

¢bopMHpOBaTh HAayyHBIH THUI MBILIUICHHS, BJIAJAETh HAYYHOH TEPMHUHOJIOTMEH, KIHOYEBBIMH
MOHATUSIMH U METOIAMU;

CTaBUTh M (HOPMYyIHpPOBaTh COOCTBEHHBIE 33Jayl B 0OpPa30BaTENbHOW JAEATENBHOCTH H
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3M M aKTYaJIM3UPOBAThH 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
peleHusl, HaXOAUTh apryMEHThI Ui JO0Ka3aTelbCTBA CBOMX YTBEP)KICHMH, 3a7aBaTh HapaMeTpbl U
KPUTEPHUH PEIICHHUS;

aHAJM3UPOBATh MOJIYYCHHBIE B XOJI€ PELICHUs 3a7ayll pe3yJabTaTbhl, KPUTHUECKU OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

OCYIIIECTBIISITh IICJICHANIPABICHHBIN TIOMCK TIepeHOca CpEACTB W CIOCOOOB [EHCTBHSA B
npodeccCuoHaNBbHYIO Cpeny;

YMETh IEPEHOCUTH 3HAHUS B TIO3HABATEIHLHYIO U MIPAKTHIECKYIO 00J1aCTH KU3HENCATEIIEHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE UJCH, TIPEJIaraTh OPUTHHAIBHBIE ITOIXO0/IbI ¥ PEIICHHS, CTABUTH TPOOJIEMBI H
3aJ]auu, JOMyCKAloIUe albTepHATUBHBIEC PELICHHUS.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMAINK (TeKCTe Y4eOHOro Mocodus, HayqHoO-
MOMYJISIPHOM JTUTepaType, OMOIOTUIECKHUX CIIOBAPSX W CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3axX JaHHBIX,
B MHTEpHeTEe), aHAMU3UPOBAaTh HHPOPMALIMIO PA3IUYHBIX BUIOB U (HOPM MPEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTH;

¢bopMyIMpOBaTh 3ampOChl M MPUMEHSATh pa3lWYHbIE METOJbl TPU TOUCKE M 0TOOpe
Oounosornueckoil nHpopMaluu, HeoOXOAMMOM JIJIs1 BBITIOJHEHUS YI€OHBIX 3a71a4;

npuoOpeTaTh OMbIT  HCHOJB30BAHUSA WH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3IIUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAalbHYIO  (opMy  mpencTaBieHUs  OHMOJIOTHYECKOM
nHpopManuu (cXxembl, TpauKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);



UCTOJb30BaTh HAYYHBIM S3bIK B KayecTBE CpPEACTBA MpH paboTe C OHOIOTHYECKOM
uHbopMalMel: MPUMEHATh XHUMHUYECKHe, (U3MYEeCKHEe M MaTeMaTH4ecKHe 3HaKd U CUMBOJIBI,
dbopMynbl, abOpeBHATypy, HOMEHKJIATYpy, HCIOIb30BaTh W  MPeoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKUE CPENCTBA HATIIAJHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3alIUTHI MH(OpMAIH, HHPOPMAIMOHHON 0€301macHOCTH
JIUYHOCTH.

OgByageHne YHHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

1) oomenmne:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX c(epax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE WU
JMCKYCCHM IO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHME 3a/laBaTh BOIPOCHI, BbICKA3bIBAaTh CYXKIACHUS
OTHOCHUTEJIbHO BBIIOJHEHMSI MpeJlaraéMoi 3ajaud, YYMUTHIBaTb HHTEPECHl U COINIACOBAHHOCTh
HO3ULMN APYIUX YYaCTHUKOB UAJIOra UM JUCKYCCUH);

pacrno3HaBaTh HeBepOaJbHBIE CPEJCTBA OOLIEHUS, MOHMMAaTh 3HAYEHUE COLIMAJIBHBIX 3HAKOB,
IPENOChIIOK BO3HUKHOBEHHMSI KOH(JIMKTHBIX CHUTyallUd, yMeTb CMSIryaTb KOH(DIUKTBI U BECTH
IIEPETOBOPBL;

BJIAJIeTh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUs IPYTuX
JIOACH, TPOSIBIATH YBAKUTEIBHOE OTHOIIEHHME K coOeceHMKY H B KOPPEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAXKEHHUS;

pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTh:

[IOHMMAaTh U MHCIOJIb30BAaTh IPEUMYIIECTBA KOMAaHJHOM M WHAMBHAyaJbHOH paboThl mIpu
peleHry ONoIOrH4ecKoi mpo01eMbl, 000CHOBBIBaTh HEOOXOIUMOCTh IPUMEHEHUS TPYIIOBBIX (OPM
B3alMOJICHCTBUS NPU PEeLICHUH YueOHOU 3a/1auH;

BBIOMpPAaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEMCTBUH C ydy€TOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH KaKJ10T0 4JieHa KOJUIEKTHBA;

IIPUHUMATD LIEJIM COBMECTHOM AESITEIBbHOCTH, OPTaHU30BBIBATH U KOOPIUHUPOBAThH JEHCTBUS 1O
€€ IOCTHI)KEHHUIO: COCTAaBJIATH IUIAH JEMCTBHM, paclpencisiaTbh POad C y4ETOM MHEHUN yYacTHUKOB,
00CyXXIaTh pe3y/lbTaThl COBMECTHON pabOThI;

OLIEHUBATh KayeCTBO CBOETO BKJIAJa M KaXXJOr0 YYaCTHHKA KOMaHJbl B OOLIMI pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLIEHMBATh HJEM C MO3ULMUM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETMYECKOE IMOBEACHHE B PA3JIMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OByajgeHyne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1€ CTBUAMM:

1) camoopranu3samnus:

UCIOJIb30BaTh OMOJIOTMYECKUEe 3HAHUS ISl BBISIBICHUS IPOOJIEM M MX PELICHHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;

BBIOMpPAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHHWH IEJIEeBbIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUAX W TOCTYNKAaX II0 OTHOIICHHWIO K >KUBOM MPHUPOJE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYKAIOIIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATH MO3HABATEIBHYIO JIEATEIbHOCTh, BBISBISATH MPOOJIEMBI, CTABUTh
1 GOpMyYIHPOBaTH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON AEATEIBHOCTH U )KU3HEHHBIX CUTYalHAX;

CaMOCTOSITENIbHO COCTABJISITh IUIAH pEeUIeHHs] NMpoOJeMbl € y4ETOM HMEIOLIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOUYTCHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYalUsM;

paciIMpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (DOPMUPOBAHUIO W TIPOSBIICHHIO IMUPOKON DSPYIUIIMH B Pa3HBIX 001aCTIX
3HaHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHD.



2) CaMOKOHTPOJIb:

J1aBaTh OIIEHKY HOBBIM CHTYallUsM, BHOCHUTh KOPPEKTHBBI B JEATCIbHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIJICTh HABBIKAMH [O3HABATEIbHOW pPE(IICKCHH KaK OCO3HAHWS COBEPIIAEMBIX JCHCTBUU U
MBICJIIMTCIIBHBIX ITPOLCCCOB, UX PC3YJIbTATOB U OCHOBaHI/If/'I, HUCITIOJIb30BAaTh HpI/IéMBI pe(bHeKCI/II/I JJISL
OLICHKH CHTYalliH, BEIOOPA BEPHOT'O PEILICHUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATL PCUICHUSA 110 UX CHUKCHUIO,

NPUHUMATh MOTUBBI M APT'YMEHTBI IPYTHUX MPU aHAITU3E PE3y/IbTaTOB JCSITEIbHOCTH;

3) npuHsATHE CeOs M APYTrUX:

NPUHUMATH ce0s1, MOHUMAst CBOU HEJOCTATKU U JOCTOMHCTBA;

[IPUHUMATb MOTHUBBI U apT'YMEHTBI IPYTUX IIPU AHAIU3€E PE3yJIbTaTOB ACATEIBHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OMIUOKH;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH JAPYroro YeJ0BeKa.

MHNPEJIMETHBIE PE3YJIbTATHI

[IpenMerHbie pe3ynbTaThl ocBoeHus mporpamMmmbl COO mo Ouonoruu Ha ©a30BOM YypPOBHE
BKJIIOYAIOT crienuduueckue uisi ydeOHoro npeamera «buomorus» HaydyHbIe 3HAHHS, YMEHHUS U
CHOCOObI ACUCTBUIA 1O OCBOEHUIO, HHTEPIIPETALIMU U MPEOOPa30BAHUIO 3HAHUM, BUBI A€ATEILHOCTH
10 MOJYYEHHUI0 HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHUHM B Pa3IUYHBIX YYCOHBIX CUTYAIUsX, & TAKKE B
peaNIbHBIX KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX ¢ Omonorueid. B mporpamme mpenMeTHbie pe3yabTaThl
IIpe/ICTaBJIECHbI 110 TOJjaM 00yUYeHUsI.

[IpenMeTHbie pe3ynbTaThl OCBOCHUs yueOHOro mpenmera «buonorus» ¢ 10 knacce HAOMKHBI
OTpaXkaTh:

chOpPMUPOBAHHOCTh 3HAHUA O MecTeé M POJU OHOJOTMU B CHUCTEME HAy4YHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa U
HAayYHOTO MHPOBO33PEHUsS, O BKJIAJE POCCUHCKUX M 3apyOekHbBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, GyHKIMOHAILHON rPaMOTHOCTH YENIOBEKa JIJIsl pellIeHHs )KU3HEHHBIX 33]1aY;

YMEHHE pacKpbIBaTh COJEp)KaHUE OMOJIOTMYECKMX TEPMHMHOB U TOHSATHM: >KHM3Hb, KIETKa,
OpranusM, MeTaboin3M (OOMEH BeUIeCTB U MPEBpAIleHHE YHEPrHH), TOMeocTa3 (CaMOpEryIsius),
YpOBHEBasi OpraHu3alus *KUBBIX CUCTEM, CAaMOBOCIIPOM3BEICHHE (PEMPOAYKIHS), HACIEACTBEHHOCTD,
M3MEHYUBOCTh, POCT U Pa3BUTHUE;

yMEHHE u3Jaratb OHMOJOTMYEeCKHe Teopuu (KJIETOYHas, XpOMOCOMHAas, MyTallMOHHa,
[EHTpadbHas JIoTMa MOJEKysipHOW O6uonorun), 3akoHsl (I'. Mengens, T. Moprauna, H. 1. BaBunosa)
1 yueHus (0 LEHTpax MHOrooOpas3us M MPOHCXOXKIEHUS KylIbTypHbIX pacteHuil H. M. Basuosa),
ONpeEeNsATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIa/IeTh METOJaMH HAay4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOACHHE U OMHCAHUE >KUBBIX
CHCTEM, TIPOLIECCOB W SBJICHUH, OpraHu3alys M MpPOBEACHHE OMOJIOTMYECKOTO HSKCIEPHMEHTA,
BBI/IBIDKEHUE THIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH MEX]y HCCIEAYEMBbIMH BEJIMYMHAMH, OObSICHEHUE
MOJIYYEHHBIX PE3yJIbTaTOB, UCIIOJIH30BAHHBIX HAYUYHBIX MOHSTHMI, TEOPUN U 3aKOHOB, YMEHHUE JIe1aTh
BBIBOJIbl HA OCHOBAHUU ITOJIYY€HHBIX PE3YJIBTATOB;

YMEHHUE BBIICISTh CYIIECTBEHHBIE IPHU3HAKA BHPYCOB, KIETOK IMPOKAPUOT U DYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOEHHOCTH NPOIECCOB: OOMEHa BEIIECTB U
NpeBpallieHus] PHEPTUU B KJIETKe, (POTOCHMHTE3a, IUIACTUYECKOrO0 M DJHEPreTHMYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MEHO03a, OIUIOAOTBOPEHUS, PAa3MHOXKEHMS, WHIWBHUIYaJIbHOTO pa3BUTHUSA
opranusma (OHTOI'€HE3);

yYMEHHE MPHUMEHSTHh IOJIyYeHHbIE€ 3HAHUA I OOBSICHEHHS] OHOJOTHYECKHX IPOIECCOB U
SABIICHUM, JUISI TPUHATHS MPAKTUUYECKUX PEUICHWH B MOBCEAHEBHOM XKM3HM C IIENBI0 0OECreUYeHUs
0€30MacCHOCTH CBOETO 37I0POBbSl M 3/10POBbS OKPYXAIOMIMX JIIOACH, COOMIOACHUSI HOPM IPaMOTHOIO
MOBEACHUS B OKPYXXalolled NpUpOAHOM cpene, MOHMMAaHUE HEOOXOIUMOCTH HCIIOIb30BAHUS
JOCTUKEHUM COBPEMEHHOM OMOJIOTUH U OMOTEXHOJIOTUH I PallMOHAIBHOTO IPUPOIOTIOIH30BaAHMS;



yYMEHHE pelIaTh 3JeMEHTapHble TeHEeTUYECKHE 3314l Ha MOHO- M AUTHOPUIHOE CKpELIMBaHNE,
CIICTJIEHHOE HACJIEJI0BaHUE, COCTABJIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBaHUS Uil MpEeICKa3aHus
HACJII0BaHMsI IPU3HAKOB y OPTaHNU3MOB;

YMEHHE BBINOJIHATD JJaOOpaTOpHbIE U MpaKTHUeCKue paboThl, COOMIOAATH MpaBuiIa Mpu padoTe ¢
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

yMEHHE KPUTUYECKH OLIEHHBATh W HUHTEPIPETUpoBaTh HH(OpMaNMi0 OHUOIOTHYECKOTO
coZiep KaHusl, BKIIOYAIOIIYIO IICEBAOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHHKOB (CPEJCTBA MAaCCOBOM
nH(pOpMaLIUY, HAYyYHO-TIONYJSPHbIE MaTepPHAaJIbl), STUUECKUE aCTIEKThl COBPEMEHHBIX UCCIIEJIOBAaHUN B
OuoJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE 1 YCTHBIE COOOIIEHUS, 0000111as OMOJIOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HMCIIOIH30BATh MOHATHIHBIN anmapar OHOJI0Truu.

[IpenMeTrHbie pe3ynbTaThl OCBOEHHUs yueOHoro mpenmera «buonorus» ¢ 11 Knacce AOMKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MecTeé M pPOJM OHOJOTMM B CHUCTEME HAy4YHOrO 3HAHUS
€CTeCTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa U
HAyYHOTO MHUPOBO33PEHHUS, O BKIIAJE POCCHUHUCKUX U 3apyOekHBIX YUEHBIX-OHMOJIOTOB B pPa3BUTHE
Ouosiornu, PyHKIIMOHAIEHOW TPAaMOTHOCTH YEIIOBEKA [T PELICHUS KU3HEHHBIX 33/1a4;

YMEHHE PACKpBIBATh COJEp>KaHUE OMOJOTHYECKHMX TEPMHUHOB M TOHATUW: BHJ, MOMYJISIIHS,
TeHO(OH/I, IBOJIOIHS, ABIKYIIHE CHIIBI ((PaKTOPBI) SBOJIOIUH, HNPUCHOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHUe, JKOJOTHUYecKre (aKTOpPbI, HIKOCHCTEMa, MPOJYIEHTHI, KOHCYMEHTHI, PEIyLIEHTHI,
I[N MUTAHUS, YKOJIOTHYECKas TMpaMuia, OMOTeoneHos3, ouocdepa;

yYMEHHE U3Jarath OUonoruyeckue Teopun (dBosronnonnas teopus Y. JlapBuHa, CHHTETHYECKAS
TEOPHSs IBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiiieBoro cxoactBa K. M. bapa, yepenoBanus
TNIaBHBIX HampaBieHu u myted osBomouun A. H. CeseproBa, ywenus o Ouochepe B. U.
Bepnajnckoro), onpeaensTh rpaHUIlbl KX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOAaMH HAy4YHOTO MO3HAHUS B OMOJIOTUU: HAOIIOACHUE U OMHCAHUE KHUBBIX
CHCTEM, TMpOLIECCOB W SBJICHMH, OpraHu3alys M TIPOBEJCHHE OMOJOIMYECKOrOo SKCIEPUMEHTA,
BBIJIBKCHUE THITOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXIY MCCIEeIyeMbIMH BETMYNHAMHE, OOBSICHEHNE
MOJTyYEHHBIX PE3y/IbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUH M 3aKOHOB, YMEHHE JIeJIaTh
BBIBOJIbl HA OCHOBAHHMH TIOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATh CYUIECTBEHHbIE MPU3HAKM CTPOEHHsI OMOJIOTMYECKUX OOBEKTOB: BHUJIOB,
MOTYJISIIIUH, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYILIEHTOB, OMOTEOIIEHO30B M YKOCHCTEM, OCOOEHHOCTH
IPOIIECCOB:  HACIEACTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,  BHJI000pa30BaHMI,
MIPHUCTIOCOOJICHHOCTH OPTaHW3MOB, JCHCTBHS JKOJOTHUYECKHX (DAKTOpPOB Ha OpraHU3MBI, NepeHoca
BEIIECTB U IOTOKAa JHEPIMHM B IKOCHUCTEMAX, AHTPOIOICHHBIX M3MEHEHMH B JKOCHUCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTEOXUMHUYECKUX ITUKIOB B Onocdepe;

YMEHUE NpPUMEHSATh MOJYYCHHbIE 3HAHUS s OOBSCHEHHS OMOJOTHMYECKUX IPOLIECCOB U
SIBIICHUM, JUTSI TPUHSATHS TPAKTUYECKUX PEUICHWH B TOBCEIHEBHOM KHM3HH C IIENBI0 00ECIeUYeHUS
0€30IaCHOCTH CBOETO 370pPOBbsl M 3/I0POBbsSI OKPY)KAIOLIUX JIIOJIEH, COOMIOIEHUs] HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYXKAIOIIEH NPUPOAHON cpene, TMOHMMaHWE HEOOXOJAWMOCTH HCIOJIh30BAHUS
JTOCTH)KEHUH COBPEMEHHOM OMOJIOTHH ISl palliOHAIIEHOTO MPUPOIONIONB30BAHHUS;

YMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a/1a4H, COCTABIISTh CXEMBI MTEPEHOCa BEIIECTB
Y DHEPTUM B SKOCHCcTeMaXx (LIeMH MUTaHHS);

YMEHHE BBINOJIHATH JaOOpaTOpHbIE U MPAKTHYECKHE paboThl, COOII0AAaTh MpaBuia Npu padboTe ¢
y4eOHBIM U J1a00paTOpHBIM 000pPYIOBAHUEM;

yMEHHE KPUTUYECKH OILIEHHBAThb W HUHTEPIPETUpoBaTh HH(OpMaMi0 OHUOIOTHYECKOTO
COJIep KaHusl, BKIIOYAIOIIYIO IICEBAOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHHKOB (CPECTBA MACCOBOM
nH(poOpMallMK, Hay4YHO-TIOMYJISPHBIE MaTepuaibl), paccMaTpUBaTh TJI00AlIbHBIE HSKOJIOTHYECKUE
poOIeMBI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

yYMEHHUE C03/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC M YCTHBIE COOOITICHUS, 0000111asi OMOIOTUUECKYIO
nH(POPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAaMOTHO HUCIOIb30BATh MOHATUWHBIN anmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne n/mm f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero KonrTpoabubie IIpakTuueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
bu6mmoreka [IOK
1 buosorus kax Hayxa 2 05 https://m.edsc%.ru/7f41c292
2 JKuBble CUCTEMBI U MX OpraHu3aIus 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
4 KuzuenesreabHOCTb KJIETKH 6 Bronmozexa LIOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXkeHue 1 HHAUBUAYAIbBHOE pa3BUTHE 5 1 bubnnorexa [HJOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6nmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OHMOTEXHOIOTHHU https://m.edso0.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KUIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKHe 06PA30BATEILHBIC
padoThbI padoThsI pecypebi
bubnunoreka LIOK
1 SBomHONHOHKAs OHONOrH 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PA3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl U OKpyXkarolas cpeaa 5 1 bubsmorexa [IOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 DKOIOTHYECKUE CHCTEMBI 9 Bubmiorexa HOK
B https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpemst 2 Bubmiorexa HOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5
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