MMHUCTEPCTBO ITPOCBEIIEHNS POCCUNCKOU ®EJIEPALIMU
MunucrepcTBO 00111eT0 U npodeccuoHanbHOro oopazoBanusi PoctoBckoit obmactu

VYnpasnenue obpazoBanus PoctoBa-Ha-JloHy
MAOY «JIumeit Ne 11»

«Paccmompenoy «Coznacoearno» «Ymeepocoeno»
Ha 3aceganuu MO Ha 3acenannu HMC | upextop MAOY «JIuneii Nel 1»
ITporokon Ne 1 [TpoTokon Ne 1 [Toraryesa B.O.

or 12.08.2024 ot 27.08.2024 [Tpuxka3z Ne 445 ot 31.08.2024
[Tpencenarens MO [Ipencenarens HMC
Cupopenko E.B. Maiibopona T.A.
PABOYASA ITPOTPAMMA
(1D5638283)
BNOJIOI'UA
(npeomem)
Yuurtean: PsaoueBa A.U,
Kuaace: 10 A

KoauvecTBO 4acoB, 3a KOTOpoe peanusyercs padboyas mporpamma:32 yaca.

3a roa 1 yeTBepTh | 2 UeTBEPTH | 3 UeTBEPTH | 4 UETBEPTH Bcero
Bcero 8 7 10 7 32

KonTtponbsHbie 0 0 0 1 1
paboThI

JlaGopatopHbie 1 2 1 3 6
paboTHI

[IpakTuueckue 1 0 0 0 1
paboTHI

PocroB-na-/lony
2024 — 2025 y4ueOHbIi oA




HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpenmery "buonorusa" (manee - OHOJIOTHS) HA YPOBHE CPEIHETO
obmiero obpazoBanust pazpaborana Ha ocHoBe DenepanbHOrO 3akoHa oT 29.12.2012 Ne 273-03
«0O06 obpazoBannu B Poccuiickoit @enepanuny, @PI'OC COO, Konnenuuu npenojaBanus yueOHOTO
npenmMera «buonorus» u OCHOBHBIX MOJOXKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.
Pabouass mporpamma mo Ouonoruu mis 10 «A» Kiacca €OCTaBJieHA HA OCHOBE CIICAYIONINX
JIOKYMEHTOB:

OenepanbHblii 3ak0H OT 29.12.2012 Ne 273-@3 «O6 obOpazoBanuu B Poccuiickoit
Qenepanun» ¢ yd4€ToM HU3MEHEHMM, BHECEHHBIX IIpukasom MuHnpocsenieHus Ot
31.07.2020 Ne 304 (B penakiuu ot 25.12.2023 Ne 685-D3).

Ob6unactHoii 3akoH «O06 oOpazoBanuu B PoctoBckoii obmactu» ot 14.11.2013 Ne 26-3C
(B pemaxiuu ot 05.08.2024 Ne 157-3C).

[MIpukaz  MunnpocBemienuss «O06  yrBepxkaenun Ilopsinka  opraHuzauud U
OCYIIECTBIICHUSI 00pPa30BaTENbHOM I€ATEIbHOCTH M0 OCHOBHBIM 00111€00pa30BaTeIbHbBIM
nporpaMMaM — 00pa3oBaTeNbHBIM MPOTPaMMaM Ha4YaJbHOTO OOIEro, OCHOBHOTO
obmero u cpegHero obmiero ob6pazoBanus» ot 22.03.2021 Ne 115 (B pemakuum
[TpuxazoB Munnpocsemenus Poccun ot 11.02.2022 Ne 69, ot 07.10.2022 Ne888).
[Tpuka3 MunucrepctBa npocsemieHuss PO ot 21.09.2022 Ne 858 «O6 yrBepxaeHUH
(denepanbHOTO MEpevHs Y4eOHHMKOB, JOMYIICHHBIX K HMCIIOJIB30BAHHIO TPH PEATU3aUuU
HUMEIOIINX TOCYIapCTBEHHYIO aKKpeIUTaIio 00pa3oBaTeNbHBIX MIPOrpaMM HavyajabHOTO
0011ero, OCHOBHOrO 0OIEro, CpeaHero oO0mero o0pa3oBaHUs OpraHU3ALMIMH,
OCYILECTBIIIOUIMMUA 00pa30BaTENbHYIO ACATEIbHOCTh M YCTAHOBIICHHS MpeAeIbHOro
CpOKa WCIIOJNIb30BaHUSl HCKIIOUCHHBIX YYEOHHWKOB» C HM3MEHEHUSMH, BHECEHHBIMHU
npukazamu MuHucTepceTBa npocseiienus Poccuiickoit @eneparuu ot 23.07.2023 Ne556
(3apeructpupoBan MunucrepcTBoM roctunnu PO 28.07.2023 Ne74502), ot 21.02.2024
Nel19 (3apeructpupoBan MunuctepcTBoM toctuimu P® 22.03.2024 Ne 77603) wu
21.05.2024 Ne347 (3apeructpupoBaH MunHcTepcTBOM foctuiun PO 21.06.2024 Neo
78626).

[Tpuka3 MunncrepcrBa npocsemenuss PO or 18.07.2024 No 499 «O06 yrBepkaeHUU
denepanbHOTO TEpeyHsl AIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB, IOMYIIEHHBIX K
UCMOJIb30BaHUIO TIPU  pealu3alliid  MMEIOUIMX TOCYAapCTBEHHYIO aKKPEIUTALUI0
00pa3oBaTeNbHBIX TPOTPaMM HAYAIBHOTO OOIIEro, OCHOBHOTO OOIEro, CpeIHEero
0011ero 00pa3oBaHU.

[Mpuka3 Munmnpocsemenust Poccum ot 31.05.2021 No 287 «OO06 yTBepKAeHUU
dbenepabHOTO TOCYAApPCTBEHHOTO O0pa30BaTEIBLHOTO CTAaHJAApTa OCHOBHOTO OOIIETo
o0pa3oBaHU .

[Mpuka3 Munmnpocsemenust Poccum ot 18.05.2023 Ne 370 «OO06 yTBepKACHUU
dbenepanbHON 00pa3oBaTEIBLHON MPOTrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs» C
u3MeHeHusMu oT 1 ¢pespanst 2024 . Ne 62 u 19 mapta 2024 1. Ne 171.

Mertonndeckne pekomeHmamuu «CHcTeMa OIEHKH JIOCTIKCHHH —TUIAHHPYEMBIX
IpEIMETHBIX Pe3yIbTaTOB OCBOCHHS y4eOHOTo npeamera « ouomorus — » (2023).
Konuenmus npenogaBanust 6uonoruss B PO (pacnopspkenue IlpaBurensctBa PO ot
9.04.2016 Ne 637-p).

®denepanpHas  pabodass mporpamMma  BOCIUTaHHUS IS 00IIeoOpa3oBaTeIbHBIX
opranmzamuii  (omoOpeHa  pemieHHeM  (enepasbHOTO  y4eOHO-METOIMYECKOTO
o0beIMHEeHHUS 110 001IeMy 00pa30BaHuUI0, MPOTOKOJ OT 23 utoHs 2022 r. Ne 3/22).
[TocTtanoBnenne [ 7aBHOTO TrOCYJapCTBEHHOTO CaHUTAapHOro Bpada Poccuiickoii
®enepanun ot 28.09.2020 1. Ne 28 "OO0 yrBepkaenun canutapHbix npasui CII 2.4. 3648-
20 "CaHHUTapHO-3MUJIEMHOJIOTHUECKAE TPEOOBAaHUS K OpraHW3alysM BOCHHUTAHUA U



oO0ydeHHs, OTIbIXa ¥ O3[OpPOBJIEHHS JeTe MW MoJjoaexu" (3aperucTpupoBaH
MunucrepctBoM rocturiu PO 18.12.2020 Ne 61573).

e [locranoBieHne [71aBHOrO TroOCYIapCTBEHHOIO CaHUTApHOro Bpadya Poccuiickoi
Oeneparin ot 28.01.2021  No2  «O6  yrBepknmenun  CanlluH  1.2.3685-21
«'uruennyeckre HOPMAaTUBBI M TPeOOBaHUS K OOeCmeyeHHIo Oe30MacHOCTH W (WIIH)

0e3BpEeHOCTH JUIsl 4elloBeKa (akTOpPOB Cpelabl OOUTaHMA» C M3MEHEHUSIMH OT
30.12.2022.

e QOcHoBHass oOpaszoBaTenbHas MporpaMma OCHOBHOro  oOmiero  oOpa3oBaHWs,
yTBEp KIEHHAs TTpuKazoM aupektopa ot 31.08.2024 No 444

e  Vuebubiil an MAOY «Jlumeir Ne 11» na 2024-2025 yueOHbII TofA, YTBEpKAEHHBINA
npuka3zom aupekropa ot 31.08.2024 Ne 444.

e Tlonoxenue o padoueit nmporpamme MAOY «Jluneit Ne 11y, yrBepka€HHOE MPUKA30M
nupekropa ot 20.08.2024 Ne 380.

e Kanennapuseiii yuebnsiii rpapux MAOY «Jlumeir Ne 11» na 2024-2025 y4eOHbIi TO,
YTBEPAKAEHHBIN IpuKa3oM aupektopa oT 29.08.2024 Ne 418.

Peanuzanust JloHCKOrO perMoHanbHOTO KOMIOHEHTa (//PK) mpouCXOauT B TE€YEHUE roja B
TeMax MPOrpamMMbl, KOTOPBIE MO COAEPIKAHUIO COOTHOCSTCS ¢ pernoHanbHON Tematukou (10-12%
OT OOIIIETr0 KOJIMYECTBA YacoB).

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA « buosaorus »
HEJU U3YUYEHUA YYEBHOTI'O ITPEJIMETA « BUOJIOI'USA »
MECTO YYEBHOI'O TIPEJIMETA « BUOJIOI'UA » B YYHEBHOM IIJIAHE

Ha usyuenue buonoruu B 10 «A» Kinaccax OCHOBHOTO CpeAHEro o0pa3oBaHMs Ha 6a30BOM
ypOBHE B yueOHOM IU1aHe 0TBOAUTCS 34 yaca (1 yac B Hezeto).

B 10 kmacce «A» B paMKax OpraHU3allMy KOHTPOJIS 33 pealn3alieidl MporpaMMbl HUCIIONIb3YIOTCS
CIIE/TYIOIIME BBl THICBMEHHBIX paboT: KOHTpOJbHas padoTta (1), mabopatopHas (6), mpakTuueckas

).

Y4eOHas mporpaMMa paccunTana Ha 32 yaca.
Pabouas mporpamma mo kypcy «buonorus» B 10 kiacce «A» cocTaBiieHa B COOTBETCTBUH C
Y4eOHbIM TUIaHOM, KaJIeHIapHbIM yu4eOHBIM Ipa)MKOM M paclucaHueM Yy4eOHbIX 3aHsaTHil Ha 2024-
2025 yuebHpblil rog 1 peanu3yercs 3a 32 yaca.

COAEPXAHUE YYEBHOI'O ITPEJAMETA «buosaorus »
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

Buonoruss kak Hayka. CBsi3b OHMOJIOTMM C OOLIECTBEHHBIMH, TEXHUYECKUMH U JIPYTUMHU
€CTECTBCHHBIMU HayKamH, ¢uiocodueit, ITHUKOH, ACTETUKOW W mpaBoM. Ponp Ouosoruu B
(bopMHUPOBaHUK COBPEMEHHON HAy4YHOW KapTUHBI Mupa. CucTemMa OMOJOTUYECKUX HAYK.



MeToapl MO3HAHUS KUBOW MPUPOIBI (HAOMIOACHHUE, SKCIIEPUMEHT, ONHUCAHUE, U3MEpPEHHeE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

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

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

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

[TpakTiueckas pabora Ne 1. «Vcmonb30BaHHWE pa3IUYHBIX METOJOB TMPU HW3YYCHUU
OMOJOTUYECKIX OOBEKTOB.

Tema 2. JKuBble cucTeMbI H UX OPraHU3aIUA.

JKuBbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT n3ydeHus: ouonaoruu. OTINYHe )KUBBIX CUCTEM
OT HEOPTaHUYECKOU IPUPOJIBI.

CpoiicTBa OmocucreM W HUX pa3HOoOOpasue. YPOBHM OpraHu3aldd  OHUOCHCTEM:

MOJIEKYJISIPHBIH, KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHbIH, HOMYJISUOHHO-BUIOBOIA,
HKOCHUCTEMHBIH (OMOTeO1eHOTHYECKHIA), OMOC(HEPHBIA.
JdemoHcTpaumMu:

Tabmuubl U cxembl: «OCHOBHBIE TPHU3HAKH JKU3HU», «YPOBHM OpraHU3aLUM KUBOH
IIPUPOIBI».

O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XumMuveckuii cocTaB U CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XMUMHUYECKHUE DIIEMEHTBI: MAaKpO3JEMEHTBI, MUKPOIJIEMEHTHI.
Bopa n MuHepanbHbIE BELIECTBA.

@YHKIMY BOJbI U MUHEPAIbHBIX BEIIECTB B KieTke. [lognep:xanne ocMoTudeckoro oanaxca.

benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTE — MOHOMEPHI OenkoB. Hesamenumsble u
3aMEHUMbIE AMUHOKHUCIIOThI. AMUHOKUCIIOTHBIN COCTaB. YPOBHM CTPYKTYPhl OEIKOBON MOJEKYIIbI
(mepBUYHasi, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYypa). XMMHUUYECKHE CBOICTBA OENKOB.
buonoruueckue pyHKIMN OEIKOB.

®epMeHThl — Ouosormueckue katanuszaropbl. CTpoeHue ¢GepMeHTa: aKTHBHBIA LEHTD,
cyoctpatHas  crneuuduuHoctb.  Kodepmentsl.  Butamunsl.  Ominumust  ¢(epMeHTOB  OT
HEOPraHUYECKUX KaTaJINn3aTOPOB.

VYrneBonabl: MOHOcaxapuabl (TJIIOKO3a, prbo3a U Jae30Kkcupub03a), nucaxapuabl (caxaposa,
JAKTO3a) W TMOJucaxapuasl (Kpaxmayi, TJIWKOTeH, I[eJUTioo3a). buonornyeckue GyHKIMHA
YIJIEBOJIOB.

Jlunuasl:  Tpuraunepunasl,  ¢ocomunuasl, crepounsl. ['mapoduibHO-THIAPOGOOHBIE
cBoiictBa. buonornueckue ¢yHkuuu nunuaoB. CpaBHEHHE YIIeBOJOB, OEIKOB M JIMIHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotrel: JJHK u PHK. Hykneotnasl — MOHOMEpBI HYKIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuun JITHK. Crpoenue u pynkunn PHK. Bunst PHK. AT®: crpoenue u ¢pyHkuuu.

[Mutonorus — Hayka o kieTke. Kinetounast Teopust — mpumep B3auMOJEHCTBUS UaeH U (pakToB
B HAyYHOM IMO3HAHUU. MeTo/1bl U3y4eHUS KIETKH.

Knerka kxak nemoctHas kuBas cuctema. OOlIue MpU3HAKK KIETOK: 3aMKHYTas HapyKHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cCucTeMa CUHTe3a Oelka.

Tunbl  KieTOK: JykKapuoTudeckas U npokapuorudeckas. (OcCOOEHHOCTH  CTPOCHMS
nmpokapuoTuueckor kieTku. Kierounas crenka Oakrepuit. CTpoeHHE SYKAPUOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAJIHKC, WX (YHKLUH.
[Tnazmatnueckass MemOpaHa, e€ cBoiictBa W (QyHknuu. IlurormazmMa um €€ OpraHoWIbI.



OnnomemOpannble opranounbl kietku: DIIC, anmapar ['ombmku, nuzocomsel. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHAPUH, IutacTuisl. [IpoucxoxaeHne MUTOXOHAPUN U macTul. Bunel
wiactua. HememOpaHHble OpraHoOHMIbl KIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTpP, IEHTPUOIIH,
PECHUYKH, KIyTUKH. ODyHKIIMY OPraHOMJIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHblii HeHTp kieTku. CTpoeHue siapa: saepHas o00j04Ka, KapHoIlliazMma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toptpetn: A. JleBenryk, P. I'yk, T. llIBanu, M. Illneitnen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusuc, P. ®pankinun, K. M. bap.

[uarpammsl:  «PacnpeneneHne  XMMMYECKMX  JJIEMEHTOB B HEXHMBOM  HIPUPOIE»,
«Pacnpenenenre XuMUYECKUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuuper u cxembl: «llepuognueckas Ta0nuIa XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBl BONbI», «bruocunTres Genka», «CTpoeHne MoeKkyiabsl Oenka», «Ctpoenune depmeHTay,
«Hyxkneunossie kucinotel. JJHK», «Ctpoenune monexynbsr AT®», «CtpoeHue 3yKapuOTHYECKOM
KJIeTkn», «CTpoeHue >KUBOTHOM KIETKW», «CTpPOEHHE pacTUTEIbHOM KIeTKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKN», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKON, OOOpYAOBAaHHME [JIsi TPOBEICHUS] HAOIIOJICHUN,
U3MEPEHUH, DKCIEPUMEHTOB, MHKpOIpENapaThl PacTUTENbHBIX, JKUBOTHBIX M OaKTepHa bHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast padora Ne 1. «M3ydeHuwe KaTaqTuTUYECKONW AaKTUBHOCTH (epMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaboparopHas padora Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHIA, )KUBOTHBIX U OaKTepHid
M0/ MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U UX OMHCAHHUE.

Tema 4. ’/KuzHeneaTeJIbHOCTDH KJIETKH.

OOMeH BelecTB, UM METa0O0Iu3M. ACCUMMIIALUS (TNTACTUYECKU OOMEH) U JTUCCUMMIIALIUS
(oHepreTnyeckuii OOMEH) — JBE CTOPOHBI €AMHOro Iporecca Meraboiu3ma. Poib 3aKOHOB
COXpaHEHHMsI BELIECTB U SHEPTHH B TOHUMAaHUK METa0O0IM3Ma.

Tunsl oOMeHa BemecTB: aBTOTPO(HBIN K TerepoTpodHbii. Ponb ¢epMeHTOB B 0OMeHe
BEIIECTB U MPEBPALICHIUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas (a3l ¢dorocuHTeza. Peakuumu (¢orocuHTesa.
O¢ddexkTuBHOCTH PoTOCHHTE3a. 3HAUEHHE (OTOCHHTE3a JJIs KU3HU Ha 3emiie. BrnusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMocuHTe3. XEeMOCHHTE3UpYyIomue OakTepuu. 3HAYCHHE XEMOCHHTEe3a IS JKU3HH Ha
3emite.

OHepreTuyecknii 0OMeH B KieTke. Paciiensienne BemecTB, BbIICIEHHE U aKKyMYyJIHPOBaHHE
PHEPTUM B KIETKE. OTambl JHEPreTHYecKoro ooOmeHa. [numkonus. bpokeHwe W ero BUIBI.
Kucnoponnoe oxucienue, wWid KJIeTO4Hoe JbixaHue. OkuciautensHoe ¢ochopriimpoBaHue.
O} PeKTUBHOCTH SHEPreTHIECKOT0 0OMEHa.

Peakumu wmarpuyHoro cunte3a. [enermueckas wuHdopmamus u JHK. Peanuzamus
TeHEeTHYECKON MH(popManuu B KieTKe. ['eHeTHYecKui KOa M ero CBOMCTBA. TpaHCKpUIIIUAS —
MatpuuHbli cuHTe3 PHK. Tpancmsamms — OuocuuTe3 Oenka. Dtambl TpaHchsuuu. KomupoBaHue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oerka.

Hexknerounsie ¢opmbl sxu3HM — BUpYCHL. Mcropust oTkpbsiTHs BupycoB (. 1. ViBaHOBCKMiA).
OcoOCHHOCTH CTpOEHUS W >KM3HEHHOTO IMKJIa BHUpPYcOB. baktepuodaru. bonesnm pacrenwmid,



KUBOTHBIX W YEJIOBEKA, BBI3BIBaeMbIe BHUpycaMu. Bupyc mMmmyHoaedunura denoseka (BUY) —
Bo30yautens CIIM/la. OOparnHast TpaHCKpHILMS, peBepTa3a M HHTerpasa. llpodumakruka
pacmpocTpaHeHHS] BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpaumuu:

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

Tabmuner 1 cxembl: «Tunel muTanus», «Meradonusm», « MUTOXOHIPUS», « DIHEPTEeTHUSCKUIMA
obMeny, «Xmopomnacty, «Dorocunte3», «Crpoenne JIHK», «Ctpoenne um (QpyHKIHOHUpOBAHUE
reHa», «CuHre3 Oenka», «['eHeTmueckuid koa», «Bupyce», «bakrepuodarn», «CtpoeHHEe H
»ku3HeHHbIH nukn Bupyca CITM/{a, 6akrepuodaray, «Permmukammst JJHK».

O6opynoBanue: moaenu-anmuvkauu «Yasoenne [IHK wu tpanckpunuums», «buocunres
oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1MKI, WIM >KU3HEHHBIM 1K1 KieTku. Mutepdaza u wmwutos. Ilpouecchr,
nporekaromue B uHTepdasze. Permmkamus — peakums Mmatpuunoro cunte3a JHK. Crpoennme
XpPOMOCOM. XPOMOCOMHBIH HAa0Op — KapuOTUN. JIUTJIOMIHBIA W TaIJIOMJAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuzsl. LuTonornyeckue OCHOBBI Pa3MHOKEHUS U HHAWBUIYaTbHOTO DPAa3BUTHS
OpraHU3MOB.

Henenune knetku — Muto3. Ctaauu muto3a. [Iporecchl, mpoucxoasiirMe Ha pa3HbIX CTaJaHsIX
MHTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — aronTo3.

®opMBI pa3MHOXKEHUS OPTaHU3MOB: Oecrojioe U MoyioBoe. Buibl 6ecrnonoro pa3sMHOKEHUS:
JIeJICHUEe HaJBOE, IOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHUE, BETETATUBHOE
pa3MHO)keHHE. MICKycCTBEHHOE KIIOHMPOBAHNUE OPTAHU3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIUU.

[TomoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.

Meiio3. Cranum wmeio3za. Ilpouecchl, mpoucxonsdume Ha craauax Menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyecknii CMbICI M 3HaYEHUE MEN03a.

['ameTorenes — mporecc 0O0pa3oBaHUsI MOJOBBIX KJIETOK Y >KUBOTHBIX. [10JIOBBIE >KeTe3bl:
CEMEHHHKM W suyHUKU. OOpazoBaHuME W pa3BUTHE TMOJOBBIX KIETOK — TaMeT (CHepMaTo30HI,
SUIEKIIeTKa) — crmepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHUS  SHIEKIETOK |
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHE3). DMOpPHOHAIBHOE pa3BUTHE (AMOpUOTeHe3). DTambl
AMOPUOHANILHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX: JIPOOJICHHE, TacTPYJSIUs, OPraHOTEeHE3.
[TocToMOpHoOHAIBHOE pa3BUTHE. THUNBI MOCTIMOPHOHANBHOTO PAa3BUTHUS: TMPsIMOE, HEMpPSIMOe
(mmumHOYHOE). BnmsiHMe cpembl Ha pa3BUTHE OPraHU3MOB, (AaKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IIBETKOBOI'O PACTEHHUS: CTPOCHHE CEMEHH, CTaJuH
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmumpl 1 cxembl: «DOpMBI pa3MHOXKEHHUST OPraHU3MOBY, «J[BOWHOE OILIOAOTBOpPEHUE Y
[[BETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXKEHHE pacTeHUi», «JleneHne KIeTKu OaKTepHii»,
«CTpoeHHe TOJIOBBIX KJIETOK», «CTpoeHue XpomocoMbly, «Kierounwlii mukiny», «Perumkanus
JHK», «Mwuto3», «Meiosy, «[Ipsamoe u HenpsiMoe pa3BUTHEY, «['aMeToreHe3 y MiIeKONUTAIOIIMX U
yenoBeka», «OCHOBHBIE CTAaJMU OHTOI'€HE3a».

O6opynoBaHue: MHUKPOCKOI, MHKporpenapatsl «CrepMaTo30uIbl MIICKOIMHUTAIOIIETO,
«Sliuexnerka muekonurammero», «Kapuoknues B KJIETKaX KOpEIIKa JyKay, MarHUTHAas MOJEINb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens MeradasHnoit XpoMoCOMBI.



JlaGopaTopHble H MpaKkTH4YecKre padoThbi:

Jlaboparopuas padora Ne 3. «Habnrogenne MuTo3a B KIETKaX KOHYHMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIIPEIApATAX).

JlaGopatopnas paGora Ne 4. «M3ydeHWe CTPOCHHS TIOJOBBIX KIETOK HA TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPTaHU3MOB.

IIpenmMer u 3agaum reHetwku. Vcropuss pa3BUTHS TeHETHKUA. Poilb UuTONOTMM U
SMOPHOJIOTHHM B CTAHOBJICHHHM I'€HETHUKH. BKiaa poccHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeTonbl TeHeTUKH  (THOPUAOJOTUYECKHM, ITUTOTCHETUYECKUM, MOJICKYJISPHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTHdeckass CUMBOJIMKA, UCIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTUM  HACJIEIOBaHMS  IMPU3HAKOB,  YCTAHOBJEHHble [ Mengenem.
MoHoruOpuaHOe CKpelMBaHue. 3aKOH €AMHO0-00pa3usi THOPUIOB MepBOro mokojeHus. IIpaBuio
JIOMUHUPOBaHMS. 3aKOH paclIeIUICHUs! MpU3HAKoB. [ unore3a unctorel ramet. [lonHoe U HemomHoe
JIOMUHUPOBAHUE.

JlurnOpugHoe  CKpellMBaHWE. 3aKOH  HE3aBHCHMMOTO  HACIEJOBaHUS  IPU3HAKOB.
[{uToreHeTHUECKHE OCHOBBI TUTHOPUIHOTO CKPEIIUMBaHUSA. AHAIM3MPYIOIIEe CKpelliBaHUe.
Hcrnonbp3oBaHne aHATM3UPYIOLIETO CKPEIMBAHMS JIs1 ONIPEICTICHUs TEHOTHUITA OCOOH.

CuenneHHoe HacienoBaHue npusHakoB. Pabora T. Moprana 1o CUEIUIEHHOMY
Hacje10BaHUIo TeHoB. HapyllieHue cuenyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTHUecKue KapThl.

['enetuka mona. XpOMOCOMHOE OIpeAeNieHHe Moja. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIE M TE€TEPOraMeTHBIE OpraHu3Mbl. HaciemoBanmue Npu3HaKkoB, CIEMIEHHBIX C TTOJIOM.

N3MeHunBOCTh. BUIBI U3MEHUYMBOCTHU: HEHACIIEACTBEHHAs U HACIIEACTBEHHAs. Posib cpenbl B
HEHACIIEJICTBEHHOW  HM3MEHUMBOCTH. XapaKTePUCTHKA MOAU(PHUKAIIMOHHON  W3MEHYMBOCTH.
Bapuanvonsslii psa u BapuanuonHas kKpuas. Hopma peaknum npusHaka. KosmmuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencrBeHnHas, WM TEHOTUIIMYECKAs, M3MEHYMBOCTh. KOMOWHATHBHAas HW3MEHUYHUBOCTD.
Meiio3 u TmONOBOM mpolecc — OCHOBA KOMOMHATHBHONM W3MEHYHMBOCTU. MyTalmoHHas
W3MEHYMBOCTh. Kiaccudukanus wmyranuii: TeHHBbIE, XPOMOCOMHBIE, TE€HOMHbIe. YacTtoTa u
NpUYHHBl MyTaruid. MyrtareHHnble (akTopbhl. 3aKOH TOMOJOTHYECKHX DPSJAOB B HACJIEICTBEHHOU
n3menunBocty H. M. BaBunoga.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIbI TE€HETHKHA YEJIOBEKa:
T€HEAJOTUYECKUN,  ONM3HENOBBIN,  IUTOTEHETUYECKUH, OWOXMMHYECKHH,  MOJICKYJSIPHO-
reHeTudeckuid. COBpPEMEHHOE OIpEACIICHHEe TEeHOTHUIA: IOJHOTEHOMHOE CEKBEHUPOBAHHE,
TeHOTUIIMPOBaHUWE, B TOM uucie ¢ mnomomnsio [II[P-ananuza. HacneactBennblie 3a0oiieBaHUS
YeJIOBeKa: TeHHBbIE 00JIe3HU, OOJIE3HU C HACIIEICTBEHHON MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6ose3nn. ComaTH4ecKne W reHepaTuBHbIE MyTanud. CTBOJIOBBIE KJIETKH. [IpUHIUIIBI 310pOBOTO
o0Opa3a W3HU, TUATHOCTUKH, MPOPWIAKTHKUA U JICUEHUS TeHEeTHYeCKuX OoneszHed. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEIULMUHCKOM TE€HETUKH B MPEJOTBPAILICHUH WU
JICYCHUH TCeHETHYCCKHX 3a00JICBaHUM YeJIOBEKa.

JdemMoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pusz, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.



Tabmunpl 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHHWE U €ro IMTOr€HETUYecKash OCHOBa»,
«3aKOH pacIEIUIEHNUs U €r0 HIUTOT€HETHYECKasi OCHOBa», «3aKOH YHUCTOTHI raMeT», «/lurndpuanoe
ckpemmBanue», «lluTomornueckue  OCHOBBI ~ AWTHOPUIHOTO  CKpeUIUBaHUs»,  «Meio3y,
«B3aumonencTBUE aNIENIbHBIX T€HOBY, «I'€HeTHUYeCKue KapThl PACTEHUM, )KUBOTHBIX U YEJIOBEKA»,
«l'eHeTnka mosa», «3aKOHOMEPHOCTH HACIENOBAaHUs, CUEIUIEHHOTO C Mojom», «KapuoTumnsl
YelIOBeKa U JKUBOTHBIX», «BHUIBI W3MEHUMBOCTHY, «MoOAU(UKAIMOHHAS W3MEHUHUBOCTDHY,
«Hacnenosanue pesyc-pakropay, «I'eHeTrKa rpynm KpoBu», «MyTalmoHHAsi HK3MEHUYUBOCTH.

O6opynoBanue: Mojenu-anmuikauuu «MoHorubpugHoe ckpemuBanue», «HemnomaHoe
JOMHUHHUpOBaHUE», «JlurubpuaHoe ckpeuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
MUKponpenapat «/Ipozodpuina» (Hopma, myranuu (GOpMBI KpPbUIEB M OKpPAcKW Tena), repOapuii
«I"opox moCceBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHas pabora No 5. «/3yueHue pe3ylnbTaToB MOHOTHOPUAHOTO U JAUTHOPUIHOTO
CKpEIIMBAaHUS Y Ip0O30(UIIbl HA TOTOBBIX MUKpPOIIpENapaTax.

Jlaboparoprass padora Ne 6. «/3yueHne MOIUPUKANMUOHHOW W3MEHUYMBOCTH, IMOCTPOCHHE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

Jlaboparopnas pabGora Ne 7. «AHamu3 wMyTauuid y JApo30ouibl  Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTrueckas padorta Ne 2. «CocraBieHUe U aHAIU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M Ipolecc. 3apoKICHHUE CelNeKIUU U JoMmecTukauusd. Yuenue H. U.
BaBwiioBa 0 1eHTpaXx MNPOUCXOXKJIEHUS W MHOrooOpasusi KyJIbTypHbIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMEeHHbIE METOJbI CENEKIUU. MaccoBbIi M HMHIUBUIAYATbHBIH OTOOPHI B CENEKIIUU
pacTeHuid M KUBOTHBIX. OlIEHKa JKCTepbepa. BIM3KOpPOJACTBEHHOE CKpPEUIMBAHUE — MHOPHJIMHT.
Uucrasa nunus. CkpeluBaHue YUCThIX JUHUM. ['eteposuc, nnu rubpunHas cuna. HepoacteenHoe
CKpelyBaHue — ayropuauHr. Otnanénnas rudpuanszanus u e€ ycnexu. FickyccTBeHHbIN MyTareHes
Y TIOJIy4€HHUE MOJUIUIONI0B. JlOCTHKEHUS CENEKIIMN PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJACTBA. ['€HHAas MHXKEHepus. OTanbl CO3JAaHUs
pexomOunantHoit JIHK wu Ttpancrennbix opranusmoB. Krerounass wumkeHepus. Kierounble
KyJIbTypbl. MUKpOKIIOHaJIbHOE pa3MHOKeHue pacTeHuid. KiloHMpoBaHUE BBICOKOMPOIYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHe W d3Tudeckue mnpobiembl. MO —
TeHETHUUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JemoHCTpauu:

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

Tabmunel U cxembl: kapta «LleHTpB TPOUCXOXKIEHUS W MHOT000pas3wsi KyJIbTYPHBIX
pacteHuit», «lloponbl gOMalIHMX >XKUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHuil», «OTaanéHHas
rubpunmzamus», «Paborer akamemmka M. @. MHWBanoBay, «lomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounele KylbTypbl M KJIOHHpoOBaHHE», «KOHCTpyupoBaHuE U MEpPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MYJSDKH IJIOJJOB M KOPHEIJIONOB AWKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CebCKOX03sICTBEHHBIE PACTCHUSI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

Oxckypcusi «OCHOBHBIE METOJbl M JIOCTHKEHHUS CEJIEKUHUHU PACTEHUW W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIN yYacTOK, B TEILUTUYHOE
X035MCTBO, 1a0OPATOPHIO arpPOYHUBEPCUTETA WITH HAYYHOTO IIEHTPA)».



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 BHUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00ydJaroumMucs MporpaMM CpeHEero oOIero 00pa3oBaHUs: JUYHOCTHBIM, METANPEIMETHBIM U
MIPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B crpyKkType JIMYHOCTHBIX pe3yJIbTATOB OCBOCHHUsS Ipeamera «buonorus» BbIICICHBI
CIICAYIONIME  COCTABJIAIONINE: OCO3HAHUE OOYYAIONIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPEICICHHUIO,
HAJIMYUEC MOTHBAIMM K OOYYCHHIO OHOJIOTHHM, IICJICHAIPABICHHOS pa3BUTHE BHYTPEHHUX
yOSXKIACHUI JINYHOCTH HAa OCHOBE KIIFOUEBBIX IICHHOCTEH U MCTOPHYCCKHUX TPAIUIMN Pa3BUTHSI
OHMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATEIBHOCTH  IICHHOCTHO-CMBICIIOBBIMUA  YCTaHOBKAMH, MPHUCYIIUMH  CHCTEME
OMOJIOTMYECKOTO 00pa30BaHMs, HAJIMYHE HKOJIOTUYECKOrO IPABOCO3HAHHS, CIIOCOOHOCTH
CTaBHTbH IICJIH M CTPOMTD KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YJIbTAaThl OCBOCHHsSI TNpeaMeTa «BHOJIOTHS» TOCTUTAITCS B CIUHCTBE
y4eOHOIM M BOCIUTATENBHOHN JESITEIBHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMH POCCHHCKHUMU
COIMOKY/IBTYPHBIMH, UCTOPUYECKHUMHU U JyXOBHO-HPABCTBEHHBIMHU I[EHHOCTSIMHU, MTPUHATHIMU B
o0IlecTBe TpaBWJIaMA W HOPMaMH TOBEACHUS M CIOCOOCTBYIOT IIpOIIECCaM CaMOIIO3HAHWS,
CaMOBOCIIUTAHMSI ¥ CAMOPA3BUTHS, PAa3BUTUSI BHYTPCHHEH MO3MIIMU JIMYHOCTH, MATPUOTHU3MA,
YBKEHHS K 3aKOHY M IMPABOMOPSIKY, YCIOBEKY TPy/Aa U CTaplieMy IOKOJICHHUIO, B3aUMHOTO
YBAXCHUS, OCPEeKHOTO  OTHOUICHUS K  KYIbTYpPHOMY  HACICIUI0 W TPATUIUAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAroLIEn cpee.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHS YUEOHOTO mpenMeTa «BHoiIorus» MTOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXCsi pyKOBOJCTBOBATHCS c(HOPMHUPOBAHHON BHYTpPEHHEH
MO3MIIMEH JIMYHOCTH, CHCTEMOW IEHHOCTHBIX OPHCHTAIMM, IMO3UTHBHBIX BHYTPEHHHX
yOSXKICHUI, COOTBETCTBYIOUIMX TPAJUIIMOHHBIM I[EHHOCTSM  POCCHICKOTO  OOINECTBa,
pacuipeHre XU3HCHHOTO OIbITAa M OMbITAa JCSITEIBHOCTH B IMPOIECCE Pealn3alid OCHOBHBIX
HAIpaBJICHUH BOCITUTATEILHOM JCSITEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

C(OPMHUPOBAHHOCTh ~ TPAXKIAHCKOM TMO3UIMU  OOYy4aromerocss Kak aKTUBHOTO |
OTBETCTBEHHOT'O WJICHA POCCHICKOT0 O0IIECTBa;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M OO0S3aHHOCTCH, YBa)KCHHE 3aKOHA U
NPABOIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JCSATEIHHOCTH NMPU CO3JAaHUU YYCOHBIX MPOCKTOB,
pelieHrH y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BBIMIOJTHEHUH OUOJIOTMUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONICHUIO K SIBICHUSM
COBPEMEHHOM KHU3HH U OOBSICHSATH €€;

YMEHHE YUYUTBIBATh B  CBOMX JICHCTBHSIX  HEOOXOJMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/JICHCTBHS JIFOJICH C pa3HBIMU YOCIKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSMH U COIHAILHBIM
HI0JIOKEHHEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W MCCIIEIOBATEIbCKUX 3a]ad, YBAXKUTEIHHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIoCTHXKEeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CIY>KEHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOWN KU3HU B COOTBETCTBUHU C TPAJUIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsi 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 3J0POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHHE U peann3alys 3J0pOBOro U 06e30MmacHoro oopasa *u3HU (3A0POBOE MUTAHHE,
COOJTII0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIBIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10J1001eE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMATIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TAaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3nuyHbIM chepam mpodeccHoHaTbHOU AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOYHHUKY JKU3HU HA 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITAa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIEel CpeIbl;

OCO3HAHME TTI00ABHOTO XapaKTepa KOJIOTMYECKUX MPo0IeM U MyTel UX PEeLICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, OHochepsl);

AKTUBHOE HENpUATHE JEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOMIeW MPHPOTHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJIOTMUECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
NENCTBUI U MIPeIOTBPALLATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHUS, SKOJIOTUYECKOH KYIBTYpBI, OIBITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
NPaKTUYECKOH 1eATENbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHME S3BIKOBOW M YUTATEIHCKOW KYJIBTYPHI KaKk CPEJCTBA B3aMMOACHCTBHS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O eIWHCTBE NPUPOABI, 4YeIOBeKa W oOmecTtBa, B TMO3HAHWU HIPUPOIHBIX
3aKOHOMEPHOCTEH M PEeIIeHHH TPOOIIeM COXPaHEHHsI TPHPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHUs
HOBOT'O YPOBHS Pa3BUTHUSI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJOTMH, CIIOCOOHBIX
pemarb pecypcHbIe TpoOIeMbl Pa3BUTHS YEIIOBEUECTBA, TIOMCKA ITyTeH BHIXOJIA M3 TII00aThHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecrieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMH B LIEJSX MOBBIIICHUS OO0IIei
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMaHHE CYIIHOCTH METOJIOB IO3HAHHUS, HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJBb30BaTh IMOJydaeMble 3HAHHUS I aHaIW3a M OOBACHEHHs SBJICHUUN
OKPYKAIoIIero MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS UL pEIleHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaqmeTHble pe3ysbTaTbl OCBOEHHs ydeOHOro mnpeamera «bHOIOrus» BKIHOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenr(uKy METOAOB MO3HAHMS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHUE, IpPOILecC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOII0eHUE, U3MEpEHHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanre (HYHKIMOHAIBLHOW T'PaMOTHOCTH M COLUMAIBHOW KOMIETEHIIUH O0YYaroluXxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4eOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOTrpaMMbl CPEIHEro OO0IIero oO0pa3oBaHUS
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMHU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPHU OCBOCHHWU 3HAHUN NPUEMBI JIOTHUECKOTO MBIIIJICHUS (aHAIN3a,
CHHTE3a, CpaBHEHHUd, KJIacCUPHUKAIMK, OOOOIIEHHs), PACKpbIBaThb CMBICI OHOJIOTHYECKHX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONpeAeNaTh LEIN JeATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUH HX JOCTHKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUS A OOBsCHEHHS (AKTOB W SBICHHH KUBOH
PUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKIeHUS (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PacCCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMMA PAa3HOTO PoOja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIeMBbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX
U HEMaTepHUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHMBAaThb COOTBETCTBHE PE3YJbTAaTOB LEISM,
OLICHUBATh PUCKU MOCJIEACTBUN JEATENBHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEaJbHOrO, BHUPTYAJbHOTO U
KOMOMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBAaTh KPEATMBHOE MBILIUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:



BJIa/IETh HABBIKAMHM y4€OHO-MCCIIEOBATENBCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHust npoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3MYHbIE BHUBI JACITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30OBaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHHs, HaXOAuUTh AapryMEHThl [UIs JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3aJjaBaTh MapaMeTphl U KPUTEPUH PEIICHNUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MMOUCK MEpPEeHOca CPEACTB M CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HWJEH, NpEIJIaraTh OPUTHHAIBHBIC TOAXOIbl M PEUICHHS, CTaBHUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAy4YHO-TIOMYJISIPHOM HUTepaTrype, OMOJOTHYECKUX CIOBapsAX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIluu, He0OXOIUMOI JIJIs1 BHITIOJIHEHHS YIEOHBIX 3a]1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BceX cdepax KU3HU, aKTUBHO Y4acTBOBATh B JHAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUHI APYTUX YUaCTHUKOB JHAJIOTa UM TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHHMS U B3aUMOJEHCTBMS, IOHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaIbHONH pabOTHI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN € y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh pPe3yJIbTaThl COBMECTHOM paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISAITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJECHHWE B pA3JIUYHBIX CHUTYalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIEHUS NpPoOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUAX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4l B 00pa30BaTENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTEeNbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIM3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C IO3UIHH JPYroro 4YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEMCTBUM MO OCBOEGHHIO, MHTEPHpPETAlMd M NIpeoOpa3oBaHUIO 3HAHUM, BUIbI
JeSTEIbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI M0 ToJaM 00yUeHHS.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUsI yuyeOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIa/l€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMeH BeIeCTB M  MpeBpalleHHe HHEpPruu), TOMeocTas
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJibHas JI0TMa MOJEKyJsipHOW Ouosnorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT000Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
BagunoBa), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHUE BIa/eTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJOIMU: HAOJIOJCHHE M OIUCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOrO
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHWE NOJYyYEHHBIX PpEe3yJbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHSTHH,
TEOPU U 3aKOHOB, YMEHUE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (POTOCHHTE3a, IJIACTUYECKOIO M HHEPreTHUEecKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEWO03a, OILNIOAOTBOPEHUS, PA3MHOXKCHUSA, UHIUBULYAIBHOIO Pa3BUTUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, JJIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM )KU3HHU C LI€IbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 370POBbS U 3/I0pPOBbSl OKPYKAIOUIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHONOTMM M OMOTEXHOJIOTHH JUIsl palMoHaIbHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyd Ha MOHO- U JUTHOpUAHOE
CKpellMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUIsL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IUMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro WHGPOPMAIMIO W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHble pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATH CO/IEpKaHNE OMOJIOTMYECKUX TEPMUHOB U MOHSATHI: BU, MOMYJISIIHS,
reHooHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) 3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLEHTHI, LIENH MUTaHUs, SKoJIoruyeckas nupamuja, ouoreoreHos, ouocdepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHUH u myteid sBomronuu A. H. CeBeprioBa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJAaMH Hay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH, OpraHU3alusi U TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBIEHHE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX DPE3YyJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeNIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOCHHSI OMOJOTHYECKHX O0OBEKTOB: BU/IOB,
HOMYJSAIUM, TMPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBHUS IKOJIOTHYECKUX (PaKTOpOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJYyYECHHbIE 3HAHUA N7 OOBSCHEHUS OMOJOTMYECKHUX IMPOILIECCOB U
SBIICHUH, 1151 IPUHATUS MIPAKTUUECKUX PEIIECHUI B TOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPONHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonoruu ISt panMOHAIBEHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJIATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MUTAHU);

yYMEHHE BBIIIOJHATH JTa0OpAaTOPHBIE M NPAaKTH4YeCKHue paboThl, COOIIONATh MpaBHia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepHaibl), paccMaTpuBaTh TJIOOAIBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOLICHHUs, 0000Imas
Ouonormyeckyro HMH(MOpPMALUIO M3 HECKOJIbKMX HCTOYHHMKOB, T'PAaMOTHO HCIOJIb30BATh
HNOHSTUMHBIN annapaT OMOJIOruu.



Opranusanusi NPOEeKTHOMN U MCCJIEI0BATEILCKOM AeSITeJIbHOCTH YUAIUXCSI

[IpoekTHas wuccnenoBaTenbCcKasi JESATENbHOCTh Y4YalllUXCs MpoIKMcaHa B CTaHAApTe
oOpazoBanus. IIporpammbl Bcex WIKOJIBHBIX IPEIMETOB OPUEHTUPOBAaHbl HA JIAHHBIM BUJ
nesTenbHOCTH. [IpoeKkTHas NesTeNbHOCTh Y4YallluXCsli CTAaHOBUTCS Bce Oosiee aKTyalbHOM B
coBpeMeHHOM mnenaroruke. M 310 He ciydaiiHO, BeJb HMMEHHO B IIPOLIECCE IPaBUIbHOMN
CaMOCTOSITENIbHOM paboThl HAJl CO3JaHHMEM IMIPOEKTa Jydile Bcero (opmupyercs KyiabTypa
YMCTBEHHOI'O TpPYyJa YYEHUKOB. A IIOBCEMECTHAs KOMIIBIOTEPHU3ALMs I103BOJSET KAKIOMY
yuuTeno Oosiee TBOPUECKHU IMOAXOAUTH K pa3paboTKe CBOMX YpPOKOB, a TaKkXe CcJenarb
00pa3oBaTebHbIN Mpoliecc 001ee HHTEPECHBIM, Pa3HOOOPAa3HBIM U COBPEMEHHBIM.
WHCTpYMEHTOM JIOCTHIKEHUS IUIAHUPYEMBIX JHUYHOCTHBIX, METANPEAMETHBIX M MPEeIMETHBIX
pEe3yJIbTaTOB  SIBJSIOTCS yYHHUBEpPCAIbHBIE y4eOHBIC ACHCTBHS. ODQPQPEKTUBHBIM METOJOM
CUCTEMHO-/IEITEeIIbHOCTHOTO MOXO0/a SABIISETCS MPOEKTHAS AEITeIbHOCTb.

[IpoekTHass NEATENBHOCTh SBISIETCS YaCTBIO CAaMOCTOSTENBHOW pabOThl  ydaluXcs.
KauecTBEHHO BBIMIONIHEHHBI MPOEKT — 3TO IMOJTANHOE IUIAHUPOBAHHME CBOUX JCHWCTBHIA,
OTCIIC)KMBAaHUE pE3yJIbTaTOB CBOE€Hl pabotTbl. IlpoekTr — BpemeHHas IieJieHanpaBlIeHHAs
JESITEIbHOCTh Ha MOJIyYeHHUEe YHUKAIBHOTO pe3ylbTara .

[lenb MpPOEKTHO-UCCIIENOBATEIbCKON EATEIbHOCTU y4yaluxcs B pamkax HOBbIX PI'OC:
dbopMupoBaHHE  yHHMBEpPCAIbHBIX  Y4eOHbIX  JeiicTBuil.  Mcmonb3oBaHMe — MPOEKTHO-
UCCJIEIOBATEIbCKON JEATENbHOCTH HA YPOKaX M BO BHEYPOUHOM JIEATENbHOCTH SIBIIAETCS
CpeAcTBOM (pOPMUPOBAHUS YHUBEPCAIBHBIX YU€OHBIX J€HCTBUI, KOTOPBIE B CBOIO OYEpE/ib:

e 00ecrneyuBaT ydalleMycs BO3MOXHOCTb CaMOCTOSITEJIBHO OCYIIECTBISATH JESTENbHOCTD
yUEeHUs,

® CTaBUTh y4yeOHbIE LIEJM, UCKaThb U HCIOJIb30BaTh HEOOXOJUMBIE CPEACTBA U CIIOCOOBI MX
JIOCTUKEHMS,

® yMETbh KOHTPOJUPOBAThH U OLIEHUBATh YUEOHYIO AESTEILHOCTD U €€ Pe3yNbTaThI;

® CO3JAIOT YCIIOBUS Pa3BUTHS JINYHOCTU U €€ caMOpeaIn3alii Ha OCHOBE «YMEHHMS YUUTHCS»
U COTPYIHHUYATH C B3POCIBIMU U CBEPCTHUKAMHU.
YMeHue yuuThcs

e o0ecrneynBaeT JIMYHOCTM TOTOBHOCTh K HENPEPHIBHOMY OOpa30BaHHIO, BBICOKYIO
COLIMATIbHYIO U MPO(eCcCHOHATBHYI0 MOOMIBHOCTE;

e o0ecrneyuBaroT yCIEUIHOE YCBOCHUE 3HAHUN, YMEHUI 1 HaBBIKOB;

e (GopMHpOBaHHME KApTUHBI MHpa, KOMIIETEHTHOCTEH B JOOON mpeaMeTHON o0nacTu
MO3HAHUS.

K Ba)XHBIM MOJIOKUTENBHBIM (paKTOpaM MPOEKTHOM eATEIbHOCTH OTHOCSATCS:

® [IOBBIIIIEHNE MOTHBALIUY YUYAIIUXCS IPU PEILICHUU 3a7a4;

® pa3BHUTHE TBOPYECKUX CIIOCOOHOCTEH;

® CMEUIEHHE AakKIeHTa OT HWHCTPYMEHTAJbHOIO IMOJAXO0Ja B pEHIeHMH 3a1ad K
TE€XHOJIOTHYECKOMY;

e (hopMupOBaHHE UYBCTBA OTBETCTBEHHOCTH;

® CO3JaHHUE YCJIOBUM AJI1 OTHOLIEHUH COTPYJHUYECTBA MEXY YUUTEIEM U yHaIllUMCH .

OcHOBHOW TpUHIMII PabOTBl B YCIOBHUAX MPOCKTHOH JEATEIBHOCTH — OIEpeKaromiee
CaMOCTOSITEJIbHOE O3HAKOMIIEHHE IIKOJBHUKOB C Y4YeOHBIM MaTepuajoM M KOJJIEKTHBHOE
o0CyX/leHHe Ha YypoKax IIOJIyY€HHBIX pE3yJlbTaTOB, KOTOpble OQOPMISIOTCS B BHJE
ONpeZciieHu! U TeopeM. B 3TOM ciiydae ypOK NOJIHOCTBIO YTPAauMBaeT CBOM TPaJWLUOHHBIE
OCHOBAHHUSA U CTAHOBUTCSA HOBOU (hOpMOIi OOIICHUS YUUTENS M YYaIUXCs B TJIaHE MPOU3BOCTBA
HOBOTO JUIsl Y4CHUKOB 3HAHHUS.



Turner SaHaHHﬁ, npeajaraéMbiX y4H€HHUKaM B XOA€ IMPOCKTA:

MPAKTUYECKHUE 3aJaHusl (M3MEpPEHUs, YEPUEHUS] C IMOMOIIBI0 YEePTEIKHBIX WHCTPYMEHTOB,
pa3pe3aHusi, CCHOaHHS, PUCOBAHUS U JIp.)

MPAKTUYECKHE 3aJ1a4M — 337a4d IPUKIIATHOTO XapaKTepa,;

npoOJIEeMHBIE BOTPOCHI, OPHCHTUPOBAHHBIE Ha (QOPMHUPOBAHWE YMEHUH BBIIBUTATH
TUIIOTE3bl, OOBSICHATH (DAKThI, 000CHOBBIBATH BHIBOJIBI;

TEOPETUYECKHE 3aJlaHus Ha IOMCK W KOHCIEKTHpPOBaHHWE HWH(GOpMALMH, €€ aHaJIM3,
0000111eHNE U T.II.;

3a/1la4il - COBOKYITHOCTH 33JIaHWii Ha HCIIOJIb30BaHHWE OOMIMX JUISI HUX TEOPETUYECKHUX
CBEJICHUIA.

OCHOBHBIC 3TaIIbI opraHusalnuu HpOGKTHOfI ACATCIIbHOCTH YyUallluXcCs .

1. IloaroroBKa K BBHIIOJIHEHHIO MpoeKkTa ((popmMupoBaHHe rpyril, Begaya 3aaaHuid. Beioop
TEeMbl M II€JIeH MPOEKTa; OMNpE/eIeHHE KOIMYEeCTBA YYAaCTHHKOB IPOEKTa). Yuamuecs
O0CY)XIAal0T TEeMy C Yy4YHUTENeM, MOJIY4aloT IMpH HEOOXOAWMOCTH JOIOJIHUTEIHHYIO
UH(POPMALINIO, YCTAaHABIMBAIOT LIEJIH: YIATEIb 3HAKOMUT YYAIIUXCS C CYThIO MMPOSKTHOU
JeATEIbHOCTH, MOTHBUPYET YYaIlIUXCsl, IOMOTAET B TIOCTAHOBKE IICTICH.

2. IlnanumpoBanue paboTel (pacmpenencHue O0OsS3aHHOCTEH, OIpeaeieHue BpPEMEHH
UHIUBUAYaJIbHOW paboTel). OnpeseneHre HUCTOYHMKOB HMH(OPMALUM; IIAHHPOBAaHUE
croco0oB cOopa U aHanmu3a WHPOPMAIMH; TUTAHUPOBAHUE UTOTOBOTO MPOAYKTa ((hOpMBI
NpPE/ICTaBICHUSl PE3YNbTaTa): BBIIYCK Ta3eThl, YCTHBIA OTYET C JEMOHCTpaluen
MaTepHajioB U JPYrUX; YCTAHOBJICHHE KPUTEPHEB OICHKH PE3yJbTATOB; paclpeieieHue
00s13aHHOCTE Ccpeau WIEHOB KOMAaHJbl: ydalluecs BbIpaOaThIBAIOT IUIAH JIEHCTBHIA;
YYUTENb MPEJIaraeT uaeH, BBICKa3bIBACT MPEIIOI0KEHNUS, ONPEICIISET CPOKU PAOOTHI.

3. HcciaenoBaHue: ydamyecs OCYIIECTBISIIOT TIOMCK, OTOOp UM aHAIU3 HYXHOM
uH(pOpMaLlNU; SKCHEPUMEHTUPYIOT, HAXOIAT NMYTH DPELICHUS BO3HMUKAIOMIMX MpoOiieM,
OTKPBIBAIOT HOBBIE IS ce0sl 3HAHUS, YUUTETIh KOPPEKTUPYET XOJ BBITIOIHEHUS paOOTHI.

4. OOoOmeHne pe3yiabTaTOB: ydaliuecss O0000IIAl0T MOJY4YEHHYK HH(OpMAaLHIO,
(GopMyIHUPYIOT BBIBOABI M OOPMIISIOT MaTepual Ui IpYyIIoBOM Mpe3eHTallu.

5. Ilpe3enTamusi (OTYET KAXKIOW TPYIIBI WM YYCHHKA OCYIIECTBIISETCS MO OKOHYaHUHU
IPOEKTA).

6. OuneHka pe3yabTaTOB MPOSKTHOM JCIATEILHOCTH U MOABEICHNE UTOTOB: KAK/IBIA YICHUK
OLIGHUBAET XOJ U pe3yiabTaT COOCTBEHHOW NEATEIbHOCTH B TpyIIe, Kaxaas padouas
Tpy1ia OO€HUBACT ACATCIbHOCTh CBOMX YYAaCTHHUKOB, YYUTCIb OHCHHUBACT ACATCIBbHOCTD
KaX/I0r0 y4YeHHKa, MOJBOJUT HMTOTM NPOBEIEHHON YydaluMucs paboThl, OTMEYaeT
YCIIEXH KaXKI0TO.

BbinyCKHUK Hay4uTCH:

TUTAHUPOBATH U BBIMIOJIHATH YU€OHOE UCCIIeIOBAaHUE M YIEOHBIN MPOEKT, UCTIOIb3YsI MOJEIH,
METO/IbI ¥ IPUEMBI, aJIEKBaTHBIE HCCIIeNyeMOl TpodiemMe;

BBIOMPATH U UCTIOIB30BAaTh METO/IbI, PEJICBAHTHBIE pacCMaTPUBAEMOM TTPOOIeME;
paciio3dHaBaTb M CTaBUTb BOIIPOCHI, OTBCTBI Ha KOTOPBIC MOTYT OBITH IMMOJIYYCHBI IMyTEM
HAYYHOTO MCCIIEJJOBaHUS, OTOMpATh a/JIeKBaTHBIE METO/AbI MCCIIENOBaHUs, (POPMYIUPOBATH
BBITCKAKOIIHUEC U3 UCCIICAOBAHUS BBIBOABI,

UCIIOJIb30BaTh TaKHE MaTeMaTUYECKUE METOJIbI M MPUEMbI, KaK aOCTpakiMs U uieann3aius,
JIOKa3aTelIbCTBO, JOKA3aTeIbCTBO OT MPOTHUBHOTO, JOKAa3aTeIbCTBO IO AHAJOTHUH,
OTIPOBEPKEHUE, KOHTPIIPUMEDP, MHIAYKTUBHbBIC U I€IYKTHUBHBIE PACCYXKACHUS, TOCTPOCHUE U
HCIIOJIHCHUC aJITOPUTMaA,



UCITOJIb30BaTh TaKHE CCTCCTBCHHOHAYYHBIC METOABI M MPHEMbI, Kak HaOJIo/ICHHE,
MIOCTAaHOBKA  MPOOJIEMBI,  BBIABIDKEHHE  «XOPOMIICH  THUIOTE3bl»,  KCIICPHMEHT,
MOJICIIMPOBAHKE, TCOPETUYECKOE OOOCHOBAaHUE, YCTAHOBJICHHE TPAHHIl MPUMEHHUMOCTH
MOJICIIH/TCOPHH;

UCIOJIb30BaTh HEKOTOPBIC METOJIbI MOJyUeHHsI 3HAHUMN, XapaKTEPHBIC IS COLUAIbHBIX H
UCTOPUYECCKMX HAyK: IIOCTAaHOBKA MPOOJIEMBbI, OIPOCH, OIKCAaHUE, OOBJICHECHHUE,
UCIIOJIb30BaHUE CTATHCTUYECKUX JAHHBIX, HHTEpIpeTalus (pakTos;

SICHO, JIOTUYHO M TOYHO W3JIaraTh CBOIO TOYKY 3PCHHMS, UCIIOJIBb30BaTh SI3bIKOBBIC CPE/CTBA,
aZicKBaTHBIC 00CyX1aeMoii mpobieme;

OTaMYaTh (HAaKThI OT CY)KICHHIA, MHCHUH U OIICHOK, KDUTHYECKH OTHOCHTBLCS K CYXJICHUSM,
MHEHHSM, OIIEHKaM, PEKOHCTPYUPOBATh KX OCHOBaHUS;

BUJICTh 1 KOMMEHTHPOBAThH CBSI3b HAYYHOTO 3HAHUS M IEHHOCTHBIX YCTAHOBOK, MOPAIbHBIX
CYXICHUH MPH MOJYYCHUH, PACIIPOCTPAHEHUH U IPUMEHEHUH HAYYHOTO 3HAHUSI.

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYHUUMDbCA?

CAMOCMOAMENLHO 3A0YMbIBAMb, NIAHUPOBAMb U BbINOJHAMbL YYeOHOe UCCIe008aHuUe,
V4eOHbIL U COYUATILHBIU NPOEKNL;

UCNONB3068aMb 002A0KY, 03apeHUe, UHMYUYUIO,

UCNONIL306AMb HEKOMOPpble Memoobl NOJIYYeHUsl 3HAHUU, XapakmepHvle OJisi COYUANbHBIX U
UCTMOPUYECKUX HAYK. AHKeMUposaHue, MOOeIuposanue, ROUCK UCHOPUYECKUX 00pa3yos;
UCNONB306AMb  HEKOMOpble Npuemvl XYy00HCeCMEEHHO20 MNO3HAHUS MUpA: YeloCmHOe
omoobpadiceHue mMupa, 00pa3HOCmb, Xy00IHCECMBEHHDIU BbIMbICE], OP2AHUYECKOe eOUHCMEO
0bue2o0, 0cobenHo020 (MUNUYHO20) U eOUHUYHO20, OPUSUHATILHOCTL,

YeNeHanpasieHHo U OCO3HAHHO pA36UBAMb CBOU KOMMYHUKAMUBHbIE CHOCOOHOCMU,
0CcB8aUBaAMb HOBbIE SA3bIKOBbIE CPEOCEA;

0CO3HABAMb CB0I0  OMBEMCMEEHHOCMb 34 O00CMOBEPHOCMb HNOMYYEHHbIX 3HAHUL, 3d
Kauecmeo 8bINOJIHEHHO20 NPOEKMA.



TEMATUYECKHUM ILUIAH

IeneBbie npuopurtersl Bocnutanus 1ias COO:
co3JlaHue OJaroNnpHsTHBIX YCIOBHUH [UId NPHOOPETEHUs IIKOJbHUKAMM OIIBITA OCYIECTBIICHUS
COLIMAJIbHO 3HAYUMBIX JIEN:

1. ombIT e, HaNPaBIIEHHBIX Ha 3a00Ty O CBOEH CeMbe, POTHBIX U OJM3KUX;

2. TPYAOBOH OIBIT, OMBIT YYaCTUS B IPOU3BOJICTBEHHOM MPAKTUKE;

3. OMBIT Jell, HAPABIEHHBIX HA O3y CBOEMY POJHOMY TOPOJY UJIH CEIly, CTPAHE B I[EJIOM, OIIBIT

JeSITeNIbHOTO BBIPQXKEHUS COOCTBEHHOM Ipa’KIaHCKOM MO3UIUY;

ONBIT IPUPOJOOXPAHHBIX JE;

OTIBIT pa3pelIeHNs BOSHUKAIOIINUX KOH(PIUKTHBIX CUTyalli B IIKOJIE, IOMa WU Ha YIIUILIE;

OIIBIT CAMOCTOSITEIILHOTO TIPUOOPETEHHSI HOBBIX 3HAHUH, TPOBEACHHUS HAYYHBIX HCCIICIOBAHUM,

OIBIT ITPOEKTHOM 1€ATEIHOCTH;

7. ONBIT W3YyYEHHWs], 3alIUTHI U BOCCTAHOBIICHUSI KYJIBTYPHOTO HACJIEAUsI YEIOBEYECTBA, OIIBIT

CO3/1aHUS COOCTBEHHBIX IPOU3BEICHUN KYIbTYPHhI, OMBIT TBOPYECKOTO CAMOBBIPAKECHHUS,

OTIBIT BEACHUS 3/J0POBOTO 00pa3a KU3HU U 3a00THI O 3/I0POBBE APYTUX JIOJICH;

0. ompIT OKa3aHWS TIOMOIIM OKPYKalOIIKUM, 3a00Thl O MalbllaX WIA TOXWIBIX JIOIMX,
BOJIOHTEPCKHUH OIBIT;

10. ompIT camOIO3HAHUSI U CAMOAHAIM3a, OMBIT COIMAIBHO MPHUEMIIEMOTO CAMOBBIPAXKEHUS U

ISR A

o

caMopceain3alinu.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosnn4yectBo 4yacos DJIEKTPOHHBIE
Ne HaumenoBanue
/ (uudpossbie)
n pa3e/ioB H TeM Bcer  KonTpoubH IIpakTHyeck 00pazoBaTeNbHBIe
1| NporpaMmMbl 0 ble padoThI ue padoThbl
pecypchl
EHONOrs KaK bubmuorexa [JOK
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
JKuBbIe CHCTEMBI U bubmorexa [IOK
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3aIus 92
XuUMUYECKUU bu6mmorexa [IOK
3 COCTaB M CTPOCHUE 8 1 https://m.edsoo.ru/7f41c2
KJIETKU 92
KuznenesteabHOC bubmmorexa [TOK
4 6 https://m.edsoo.ru/7f41c2
Th KJICTKH
92
PazmHoOxeHune u
MBIV HO® bubmuoreka [JOK
5 Y 5 1 https://m.edsoo.ru/7f41c2
pa3BUTHE 92
OpPraHU3MOB T



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HacnencrBennocr bubmuoreka [JOK
6 b U U3MEHYUBOCTD 8 15 https://m.edsoo.ru/7f41c2
OpraHu3MOB 92
Cenexus
oD AHIBMOR bu6mmoreka [JOK
7 p ' 3 https://m.edsoo.ru/7f41c2
OCHOBEI 92
OHMOTEXHOJIOTHHU -
bubmuoreka [JOK
8 PeszepBHOE Bpems 1 https://m.edsoo.ru/7f41c2
92
OBIIEE
KOJIMYECTBO YACOB 34 4

I10 ITPOI'PAMME
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IMOYPOYHBIN ILIAH (KTII)

10 KUIIACC
Ne n/n Jata Tema ypoka ﬂ;’;\;:lll':::e
1. 03.09.2024  buonorus B CUCTEME HayK §1
10.09.2024  Metoanl mo3HaHUs KUBOH Npupoabl. [IpakTnyeckas §2
2. pabota Ne 1 «Mcnonbp3oBaHUE pa3IuUYHBIX METO/I0B
IIPU U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY
3. 17.09.2024  buonoruyeckue CUCTEMBbI, IPOLECCHl U UX U3yUEHHE §3
4 24.09.2024  Xumuueckuii cocTaB KJIeTKH. Boia u MunepasibHbie §4,5
COJH
5. 01.10.2024  benku. CocTaB 1 CTpOCHHE OCIKOB §6
08.10.2024  depmeHTH — OHOIOTUYECKUE KATATN3aTOPHI. §7
6. JlaGopatopHnas paborta Ne 1 «M3ydenue
KaTaJIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha
pHUMepe aMHJIa3bl WM KaTalla3bl)»
15.10.2024  VYrneBoasl. Jlunumast §8
22.10.2024  HyknenHoBble KUCIOTHL. ATO §9
9 12.11.2024  Vctopus u MeToabl u3ydeHus kietku. Knerounas § 10
TEOpHs
10. 19.11.2024  KneTka Kak IeJIOCTHAs KUBasi CHCTEMa §11
26.11.2024 = Crpoenue sykapruoTHueckoi kinetku. Jlaboparopnas =~ § 12
1. pabota Ne 2 «3y4eHue CTpOeHUs KJIETOK pacTeHuil,
KUBOTHBIX, TPUOOB 1 OaKTepuil 0 MUKPOCKOIIOM
Ha FOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE»
12. 03.12.2024 OOMeH BellecTB Wik MeTadOIN3M §13
13. 10.12.2024  ®dortocuHTE3. XEMOCHUHTE3 § 14
14. 17.12.2024  Dueprerndeckuili oOMeH IToBTOpeHue
24.12.2024  JKu3HEHHBIN UK KJICTKH. JeeHne KiaeTku. MuTo3. §15
15, JlabopaTtopnast pabota Ne 3 «HaGmronenne MuTo3a B
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHKpOIIpenaparax»
16. 14.01.2025  buocunTte3 Oenka. Peakiyst MaTpU4HOTO CUHTE3a § 16
17. 21.01.2025  TpauHcnsanus — OHOCHHTE3 Oenka § 17
18. 28.01.2025 Hexserounslie GOpMbI )KU3HU — BUPYCHI § 18
19. 04.02.2025  ®opMbl pa3MHOXKEHHSI OPraHU3MOB § 19




20. 11.02.2025  Meiio3 § 20
18.02.2025  OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. § 21
21 OmnonorBopenue. JlabopatopHas padora Ne 4
' «M3yueHune CTpOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
22. 25.02.2025  HWuauBuayalibHOE Pa3BUTHE OPTaHU3MOB §22
04.03.2025 TI'eHernka — HayKa O HACJICJICTBEHHOCTH U §23
23. U3MEHYHUBOCTH
24 11.03.2025  3akOHOMEPHOCTH HACJIeJOBAaHUS MPU3HAKOB. § 24
' MoHorubpuIHOE CKpEeIMBaHHE
o5 18.03.2025  durubpupHoe cKpenrBaHue. 3aKOH He3aBUCHUMOTO §25
HACJIEIOBaHMsI IPU3HAKOB
08.04.2025  CuerieHHOE HaCJIeIOBaHUE MTPU3HAKOB. § 26
26 Jlaboparopnas pabota Ne 5 «/3yuenue pe3ynbTaToB
' MOHOTHOPUAHOTO U IUTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30(UIIbl HA TOTOBBIX MUKpOIIpEnapaTax»
27 15.04.2025 T'eneruka nona. HacienoBanue npu3HaKkoB, § 27
CIETUICHHBIX C MOJIOM
22.04.2025  UsmenuuBocTh. HeHacnecTBeHHAss U3MEHYUBOCTD. § 28
08 JlaGopatopnast pabota Ne 6. 3yuenue
' MOTU(PUKAITMOHHOW N3MEHUYUBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOW»
29.04.2025  HacnexnctBeHHast ©3MEHYMBOCTb. JIabopaTtopHas §29
29. pabota Ne 7. «Ananu3 mytaruii y 1po30Quisl Ha
TOTOBBIX MUKpPOIIpEnapaTax»
30. 06.05.2025 T'eneruka uenoBeka § 30
31 13.05.2025  PesepBHsIit ypok. O6001IEHNE TIO TEME [ToBTOpEeHME
' «HacencTBeHHOCTh M N3MEHYMBOCTD OPTaHU3MOBY
32. 20.05.2025 @ Cenekuus Kak HayKa U MPOLECC §31-34
33.

34.




YUYEBHO-METO/JIUYECKOE OBECIEYUEHUE OBPA3OBATEJILHOIO
MPOLIECCA



