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Pa0douast nporpamma

10 Y4eOHOMY NpeaAMeTy
«buosorus»
10-11 xaace
C UCIO0JIbL30BaHUEM 000PYI0BAHUSA LIEHTPA
«Touka pocra»

Ha 2023 - 2024 y4eOHbIi1 roj

CoctaBuiaa: bunamnosa [1.X.
VUIUTEHL OMOJIOTUNA
BBICIIAS KBATU(DUKAIIMOHHAS KATETODUS

c.Kpacnoe - 2023r.




IHosicHUTEALHAA 3aAIINCKA

JlanHass mporpaMMa 1o OWOJIOTMM OCHOBHOTO oOmmiero oOpa3oBaHusi paszpaboTaHa B
COOTBETCTBUH C TPeOOBAHUSAMHU OOHOBIEHHOTO DenepansbHOr0 TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO
crangapra ocHoBHoro o6mero ooOpazoBanus (OI'OC OOO) u c yuérom [IpumMepHOIl OCHOBHOM
o0Opa3oBaTeNbHOW MPOTpaMMBbl  OCHOBHOTO obmero o6paszoBanust (ITOOIT OOO). Ilporpamma
HampaBjieHa Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOH TI'PAMOTHOCTH YYalIUXCS W OPTaHHU3aLUI0
u3ydeHusi OMOJIOTMM Ha JAEATENIbHOCTHOW OCHOBE . B mporpamme yduTBIBAIOTCS BO3MOXKHOCTH
npeamera B peanusauud  Tpeboanuit DOI'OC OOO k 1IaHUPYEMBIM, JIMYHOCTHBIM U
METanpeIMETHBIM ~ pe3ylibTaTaM OOy4eHHUs, a TakkKe peanu3aius MEKIPEIMETHBIX —CBs3eil
€CTeCTBEHHO-HAYYHBIX y4eOHBIX MPEAMETOB Ha YpOBHE OCHOBHOTO 00miero oopasosanus. [Iporpamma
BKJIIOUAET pacIpe/esieHue COJep)KaHus yuyeOHOro Mmarepuajna IO KiaccaM U HPUMEpHBIH 00bEM
y4eOHBIX YacoB JUISA U3YUEHHS Pa3/eNoB U TEM Kypca, a TaKKe PEKOMEHIYeMYIO MOCIIe0BaTEIbHOCTh
M3y4YeHHs] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJIEPKAHHUSA C YIETOM BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs .

Ha 06a3e nentpa «Touka pocra» oOecnednBaercss peannsanusi oOpa3oBaTENbHBIX MPOrpPaMM
€CTECTBEHHO-HAYYHOM M TEXHOJIOTUYECKOW HampaBiIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHU C
TpeOOBaHUSAMH 3aKOHOJIATEILCTBA B cepe oOpazoBaHus U C yu€TOM pekoMmeHmannii deaeparbHOTro
omepatopa  y4eOHOTro npenmera «buonorus». OOpazoBarenbHass ~ MPOTpaMMa MO3BOJISET
WHTETPUPOBATh pEATM3yeMbIe MOJXOMAbI, CTPYKTYpY W COJEpKaHWE TIPH OpPraHU3aluu OOydeHUs
xumuu B 10-11 kmaccax, BBICTpOGHHOM Ha 0a3e Jr000r0 W3 JOCTYMHBIX Y4eOHO-METOTUYECKUX
komruiekcoB (YMK). Ucnons3zoBanne obopymoBanusi «Touka pocta» mpu peanusanuu gaHHou OI1
MIO3BOJISIET CO3/ATh YCIOBUS:

. IUTSL PACIIMPEHHS COJICPKAHUS IIKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHus;

. IUTsl TIOBBIIICHUS TIO3HABATEIILHONW aKTHBHOCTH OOYYarOIUXCs B €CTECTBEHHO-HAYYHON
o0JacTy;

. JUTSI PA3BUTHS JIMYHOCTH peOEHKA B TIpoiiecce 00ydeHHUs: OMOJIOTHH, €ro CIIOCOOHOCTEMH,
(GhOopMUPOBAHUS U YIOBJIECTBOPEHHS COIMATBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

. I pabOThI C OJapEHHBIMHU INKOJBHUKAMH, OPraHU3allid UX Pa3BUTHS B Pa3IHYHBIX

obmactsax oOpa3oBaTeNbHOM, TBOPUECKOM 1EeATEIbHOCTH.

Ob6mas xapakrepucTuka yueoHoro npeamera «buosorus»
VueOHbIi npeamMeT «buomorus» pa3BuUBACT NPCACTABICHUA O IIO3HABACMOCTHU JKUBOM IMPpHUPOJIbI
1 MCTOAax eé IIO3HaHHus, OH IIO3BOJIACT C(bOpMI/IpOBaTI) CUCTEMY HAaY4YHBIX 3HAHHUH O JKHBBIX CHCTEMaX,
YMCHHA HUX II0Jy4aTb, IIPpUCBAMBATL U TMPUMCHATH B JKHU3HCHHBIX CHTyallUsX. buonornueckas
IIOATOTOBKA obecreynBaeT IOHHMaHHE 06y‘IaIOIJ_II/IMI/IC$[ HAayYYHBIX IPHUHIOUIIOB YeJI0BEYSCKON
ACATCIIbHOCTU B IIPUPOAC, 3aKIAAbIBACT OCHOBBI 9KOJIOTHYECKOM KYJIBTYPBI, 310POBOI'O 06pasa KHU3HU

lIeJl}lMu usydyenus Ouonozuu na YPOBHE OCHOBHOT'O O6H_ICFO O6pa3OBaHI/I$I SABJIAKOTCA:

® (bOpMHpOBaHHC CHUCTEMbl 3HAHUH O INpU3HaKax MW IIpoHeccax KUHCACATCIbHOCTH
OMOJIOTUYECKUX CHCTEM pa3HOTO YPOBHSI OpraHU3aluu;

° (I)OpMI/IpOBaHI/Ie CHCTEMBbl 3HaHHMH 00 O0COOCHHOCTSIX CTPOCHUSA, KUSHCACATCIBHOCTU
OpraHru3ma 4CJIOBCKaA, YCIIOBHUAX COXPAHCHUSA €I'0 3JO0POBbA;

° (I)OpMI/IpOBaHI/Ie YMeHI/Iﬁ IMPUMCHATb MCTOIbI OMOJIOTHYECKOM HAyKHn JUId U3YUYCHUSA
OMOJIOTHYECKUX CUCTEM, B TOM YUCJIC U OpraHrn3Ma YCJIOBCKA,

° (I)OpMI/IpOBaHI/Ie YMeHI/Iﬁ HCIIOJIB30BaTh I/IH(I)OpMaI_[I/IIO O COBPEMCHHLBIX JOCTHUKCHHAX B
o0yracTu OHOJIOTHH JJIA 0OBsICHEHUS mponeccoB n SIBIICHUHN KUBOMH IpUupoabl U KHU3HCACATCIBHOCTU
COOCTBEHHOTO OopraHusma,

° (I)OpMI/IpOBaHI/IC yMeHI/Iﬁ OOBSACHSITH POJIb OnoJIOruu B HpaKTquCKOﬁ ACATCIIBHOCTHU J'IIOI[CI\/'I,
3HAYCHHUE OMOJIOTHYCCKOIO pa3Hoo6pa3I/151 UL COXpaHCHUA 6I/IOC(I)CpBI, HOCICACTBUA ACATCIBbHOCTH
YCJIOBCKA B IIPHUPOAC,



* (hopMHpOBaAHHME PKOJOTHYECKOW KYJIBTYPHI B LENSIX COXPAaHEHHUS COOCTBEHHOTO 370POBbS U
OXpaHbl OKPYKAIOLLEH CPEMBI .

Jlocmuosicenue yeneii obecneuusaemcs peuwienuem cieoyrouwux 3A/4AY:

* mpuoOpeTeHne 3HaHUK OOYUYAIOIMIMMHUCSA O JKMBOH INPHPOJIE, 3aKOHOMEPHOCTSX CTPOCHHS,
KHU3HENEATSIPHOCTH M CpefooOpasyromieil pojau OpraHu3MOB; YEJIOBEKE Kak OHWOCOIUAIEHOM
CYLIECTBE; O POJIM OMOJIOTHYECKOM HayKH B IIPAKTUUYECKOH A€ATEIbHOCTH JIIOJIEH;

* OBJAJICHHE YMEHHSIMH MPOBOJIUTH HCCIICAOBAHUS C WCIOJIb30BAHUEM OHOJIOTHYECKOTO
000pyIOBaHUs M HAOIIOACHNUS 332 COCTOSIHUEM COOCTBEHHOTO OPTaHU3Ma;

* OCcBOCHHE MPUEMOB pabOTHI ¢ OHMOJOrMYECKO MHPOpMALKEel, B TOM YHCIE O COBPEMEHHBIX
JOCTHIXXCHUSIX B o0Jactu 6I/IOJ'IOFI/II/I, ¢€ aHanu3 u KPUTHYCCKOC OLICHNBAHUC,

* BOCHHUTAHHE OMOJIOTMYECKHA U IKOJIOTHYECKH FpaMOTHOfI JIMYHOCTH, TOTOBOM K COXpaHCHHIO
COOCTBEHHOTO 3/I0POBBS H OXPaHbI OKPYKAIOIIECH CPEIbI.

Mecto yueOHOro npeamera «buosiorns» B yueOHOM miane
B cucreme o6mero o6pazosanus «buonorusy» npuzHaHa 00s13aTeNbHBIM yYE€OHBIM NIPEAMETOM,
KOTOpBIM BXOJUT B COCTaB MNpeAMETHON o0nacth «EcTecTBEHHO-Hay4HbIE MPEIMEThD). YUeOHBIM
IIaHOM Ha e€ w3ydyeHwe OTBeaeHO 69 yueOHbIX wacoB — mo 1 u B mememo B 10-1lkmaccax
COOTBETCTBEHHO.

Conep:xkanmne o0pa3oBaHusi 0 roxamM 00y4eHUsI
(mpakTHyeckas yacThb y4eOHOTO coJAep:KaHMsI IpeaMeTa yCUJeHa MaTepHaJbHOTEXHHUYECKON
6azoif nentpa «Touka pocta» / nerckoro TtexHomapka «KBaHTOpHUyM», HCIONB3YyeMOTO s
peanu3aiiu 00pa3oBaTeIbHBIX MPOTPAMM B paMKax MPENoaBaHust OUOJIOTHH).

10 KJIACC 2022-2023 YYEFHBIH IO
Beeoenue ¢ kypc ooweit ouonozuu (4 u).

buonorus — nHayka o xus3Hu. Conepkanue Kypca. [lonstue 6mocucrembl. CBOHCTBA KU3HMU:
€IMHCTBO XMMHUYECKOTO COCTaBa, 0OMEH BEIIECTB U 3HEPTUU, CAMOBOCIPOU3BECHHE, CIOCOOHOCTh K
POCTY M Pa3BUTHIO, Pa3APaKUMOCTh, TUCKPETHOCTh. Crienn(puuHOCTh B3aUMOOTHOIIIEHUI OpraHn3Mo B
CO Cpenoi.

[TonsiTre cTpyKTYphl U ee opranu3auuu. [loHsTHE CTPYKTYPHBIX YPOBHEH OpraHU3alUU KU3HH.
Mmuoroo0Opa3ue ypoBHEH oOpraHu3alii KU3HU: MOJEKYISPHBIM, KIETOYHBIA, OPraHU3MEHHBIMH,
MOMYJISIIIHOHHO-BUI0BOM, OMOTe01IeHOTUYECKUH, OMOCHEPHBIIL.

N3  wucropum Owonoruu. JlocTuxkeHUss coBpeMeHHOW Ouwosiormu. MHTponykmuss w
akknuMmaTtu3anus. buorexnornorus. buonuka. B3aumocBsS3p HayKu M TPaKTHKU. TpaaulluOHHbBIE
MeTo b1 Onosiorur. COBpeMEHHbIE METObI: MOJICIMPOBAHUE, MOHUTOPHHT .

Bompocs! mns o6cyxkaenus: 1. Uto Takoe kynbrypa? 2. OTpaykeHue B3aUMOJICHCTBHUS YeTOBEKa
U MPUPOJABI B PAa3NUUHBIX (opMax KyabTyphl. 3. Ponb KUBOW NMPUPOABI B Pa3BUTUU KYIbTYpHI. 4.
[lepenaua qocTUKeHU KyabTyphl HOBBIM ITOKOJIEHUSIM U B TIEPBOOBITHOM OOIIIECTBE.

Buocgepnuuii yposens sncuznu (7 u).

[Tonsitue Omochepsl. CtpykTypa Ouocdepnl. CpoiictBa Ouochepsl. OCOOEHHOCTH KUBOTO
BemiectBa. @DYHKIIMM  JKMBOIO  BELIECTBA: Tra3oBas, »JSHEpPreTHyYeckas, KOHLEHTpalUOHHas,
JIecTpyKTHBHAs, cpefoodpasytorias. Poib xuBoro BemecTBa B 6uocdepe.

PanHue TUMOTE3bI O MPOUCXOXKACHUU KU3HU. buoreHe3 m abuorenes. CamMoNnpou3BOJIBLHOE
3apoxaeHue. I'unoreza mnaHcnepMur. COBPEMEHHBIE THUIIOTE3bl  MPOUCXOXKJIEHUS  KU3HMU.
[IpenopranusMbl WIM  KoalepBaThl. XHUMHYECKass U OMOJOTHMYECKas OSBOJIOIUS. Drarnbl
BO3HUKHOBEHMS JKU3HU.

Ponp mpokapuor B 3Bomionuu ku3HU Ha 3emie. [lonatue apomopdosza. I'ereporpodsr u
aBTOTPOdBI. POk 2yKapHoT B 9BONMIOIMH KU3HU. DOpMBI Ha3eMHOM kU3HU. Hauano uctopun Ku3HU.



buocdepa xak Omocucrema. IlpomyneHTsl, KOHCYMEHTHI, pelayleHThl. buocdepa kak skocucrema.
[Tonsitue Guosornveckoro Kpyrosopora. Kpyrosopor BemectB B mpupoze. [Ipumepsl KpyroBopoToB
BELLECTB B IIPUPOJIE.

[Tonsitue o HOoocepe. Drambl Bo3neicTBUA denoBeka Ha Omochepy. CrocoObl Bo3ieHCTBHS
gyenoBeka Ha Ouocdepy. YcmoBus coxpaneHusi ouochepsl. OCOOCHHOCTH U 3HAYCHHE OHOCHEPHOTO
ypoBHsi. YenoBek kak (aktop B Ouocdepe. Hayunas ocHoBa coxpaneHusi Ouochepnl. 3amauu
YCTOMYHMBOTO PAa3BUTHA.

Cpenpl U3HM OpraHu3MOB Ha 3emile: BOJIHAs, HA3eMHO-BO3JYIIHas, IIOUYBEHHas H
OpraHu3MeHHas. JKOJOTHYecKrue (akTOpbl Cpeabl: aOMOTHYECKUE, OMOTHYECKHE M aHTPOITIOTCHHEIE.
AHTpoOIOreHHbIe (PaKTOPbI: CO3HATEIbHBIE U CIIydaliHbIE.
buozeoyenomuueckuii yposens yncusnu (8 u).

BI'l] xax yactb Ouocdepbl. OCOOEHHOCTH OHOr€OLIEHOTUYECKOTO YPOBHS KHU3HU. 3HAUCHHE
ouoreonienoTrueckoro ypoBHs xu3Hu. CoiictBa BI'Ll. Yuenue o bI'Ll. Yuenue 06 sxocucreme.

Tpoduueckas crpykrypa OuoreoneHosa. Cetu nutanus. [lepBuunas 1 BTOpUYHAS. TPOIYKIIHS.
[Ipocrpancrennsie cBsa3u B bBI'L. IlonsTue sipycHoctu u emMmkoctu 6uorona. [loHsTHE 3KOIOTMYECKON
HUIITH.

Tumnbl cBs3eil M 3aBUCHMMOCTEW B OMoreorieHo3e. B3auMHO mpHCTOCOOUTENbHBIE CBOWCTBA —
koananranus. [lorstue mumukpuu. Bzanmusie amantanuu B OuoreorieHose. KoaBoOMOHHBIE CBSI3U
B OnoreorieHoze. MHOTOOOpa3ue CBsA3ei B OMOTEOIeHO3E.

[Tonatue ycroitumBocTH OmoreorieHo3a. CBoiicTBa, ompenensione yctonynBocTh BILL:
0oraTcTBO BHJIOBOIO cOCTaBa M (YHKIMOHAJIbHOE pa3HOOOpa3ue, >KM3HEHHOE IPOCTPAHCTBO,
cpenooOpasyrolue CBOMCTBa BUJIOB, aHTPOIIOT€HHOE BO3/IEHCTBUE.

[Tonsatue cmensr Ouoreonenosa. Tumbl cmeH BI'Ll. IlepBuuHble W BTOPUYHBIC CYKIIECCHH.
Cyrounbie u ce3onHble u3ameHeHus: bI'l]. Muoroo6pasue Bomubix BI'Ll. Turbl BOAHBIX 3KOCHCTEM.
MHuoroo6pa3ue 6MOreoIIeHO30B CYIIIH.

AnTtponiorennoe Biusinue. Ilyrm coxpanenus OworeorneHo3oB. Hauano ocBoeHMsI mpUpPOJIbI
monpMu. Havamo KynbTypHOTO OCBO€HHs mnpupojabl. Hawano HaydHOro OCBOEGHMSI HTPHUPOIBI.
[IpombieHHoe ocBoeHUE npupobl. Oco3HaHue poau uenoBeka B mpupone. bI'L] kak mCTOUHMK
Onaromnoyuus JroAend. DKOJIOTHYECKHe 3aKOHBI IPUPOIOTIOIb30BaHUS.

Honynayuonno-6uooeoii yposens scusznu (16).

[Tonsarue Buga. Kpurepuu Buma: MopQosoTuueckuii, (pU3U0JI0T0-0HOXUMHYECKHH, TeorpaduIecKuid,
9KOJIOTUYECKHM U penpoaykTuBHbIA. COBpEMEHHOE IMpeAcTaBieHHME O Buie. buosornueckas
KOHIIENIHS BUJA.

[Monymsius kak popma cymecrBoBanust Buaa. [lomymsiiust kak komnoHeHT BI'L. [Tomynsanus
KaKk reHernyeckas cucreMa. Tunbl nomymsuui. IlomynsuuonHsle OCHOBBI 3BOJoUMH. [loHsTHE
MUKPO3BOJIOLUH. J[BIXKYIIIME CUITBI U (DaKTOPHI IBOJIOLUH.

[Tonsitue BumooOpazoBanus. buopaznooOpasme. CrnocoObl oOpa3oBanusi BUAOB. [IpuynHBI

BeIMUpaHud. [lonbITku cucreMarusanuu 6uonorndeckux BuoB. CoBpeMeHHasi cucTeMa OpPraHu3MOB.
CoxpaHenne OnopazHO0Opasusl.

[Ipoucxoxnenne uyenoBeka. Otpsag mnpumatel. CemelictBo ['omununel. HampaBienus
sBomonuK  cemeiictBa ['omunua. CraHoBiieHue dYenoBeka Kak Buaa. OOmass 3aKOHOMEPHOCTb
ABOJIIOIMH YEIIOBEKA.

[TonynsiIMOHHBIE OCHOBBI ~AHTPOINOTEHE3a. YHHUKallbHas OCOOEHHOCTh BHAa UYenoBek
pasymubiid. [lonstre pac. Pacel yenoBeka: HerpouaHAas, MOHTOJOUAHAS, €BpoTeonaHasl. [ UIOTe3bl O
MIPOUCXOXKICHUN YEIIOBEKA COBPEMEHHOTO BH/IA.

[Tonsitne Owonoruueckoit sBomronuu. [loHsTHe KpeannoHuzMe u Tpanchopmmzme. Teopus
UYapnza [lapBuna o006 »sBomronmu. DopMbl HM3MEHYMBOCTH OPTaHU3MOB: ONpEICICHHAs U
HeonpeneneHHas. [loHATHE HCKYCCTBEHHOTO 0TOOpa U €CTECTBEHHOTO 0TOOPA.
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@®opMHUpOBaHUE CUHTETUYECKON Teopuu 3BoonnU. COBpEMEHHAsi TEOPHUs IBOJIIOIMU SKUBOTO
MUpa. DJIEMEHTapHbIe €IWHUIIBI, AJIEMEHTAPHBIM MaTepuaia U 3JIeMEHTapHble (PAKTOPHI SBOIIOIMU.
JIBrokymire cuibl 3Boonnd. OCHOBHBIE MOJIOKEHUSI CHHTETUYECKOM TEOPHH YBOJIIOLHH.

Pesynpratel sBomonuu. BunoobpasoBanue. EcrecTBeHHas cHCTeMa >KHMBBIX OPraHU3MOB.
OykapuoTel M TpokapuoThl. IIpucnocobnennocts W agantanus. OCHOBHBIE 3aKOHOMEPHOCTH
IBOJIFOLINU.

buonornueckuit mporpecc. Apomopdo3, mamoamanrtaiys, odmas nereHepanus. OCHOBHBIE
HaTPaBJICHUS BOJIOIHH.

Crnenmduka MOMYIAIUOHHO-BHIOBOTO YPOBHSI JKH3HH, €r0 CTPYKTypa W OpraHM3alusl.
3HayeHWe NOMYJSIIMOHHO-BUIOBOTO YpOBHS. (DYHKIMOHAIBHAS POJb MOMYJISIUA B TPUpPOJE.
3HaYeHne TUKUX BHJIOB PACTeHUH. 3HAUEHUE TUKUX BUJIOB )KMBOTHBIX. ['€HO(GOHI U TPHUYUHBI THOSTH
BUJIOB.

[loBTOpeHue mpoilieHHOTO MaTepuana MO0 NepBoM U BTOpod rinaBaM. OO000leHHEe U
3aKperuIeHNe 3HaHUH C TOMOIbIO OMOJIOTHYECKOTO TECTHPOBAHHUS.

[loBTOpEeHHe mpoilieHHOr0 MaTepuana Mo TpeTbed U 4YerBepToi rinaBam. OOoOIeHHE U
3aKperuIeHNe 3HaHUH C TOMOIIbIO OMOJIOTHYECKOTO TECTHPOBAHHUS.

11 KJTACC 2022-2023 YYEFHBIH IO

Opzanuszmennstii ypoeens sxcuznu (17 u).

OcoOEHHOCTH OPraHM3MEHHOTO YPOBHS OpraHM3alluy >KW3HH. 3HAUYCHHE OPTraHHU3MEHHOTO
ypoBHsI B mpupojsie. Opranu3M — OCHOBHAsl JUCKPETHAs >KHBasg €IMHUIA. DBOJIOIMOHHOE YYECHUE
OPraHU3MEHHOTO YPOBHS B IPUPO/IE.

[Tonsatue 06  opramm3max. CpoiicTBa opranusma. OpraHuzM Kak Owocucrema. Bujbl
peryiasiliid OpraHu3Ma: CaMOPETyJISALMs, TyMOpPaJIbHAsl PEryJsilns, HEPBHAs U HEPBHO-TYMOpPAJIbHAS
perynsauus. MHoOroksietounsle opranu3mbl. OOMeH BELIECTB U MPEBPALEHUS] SHEPTUU B OpPraHU3ME.
CucteMsl KU3HEAEATEIBHOCTH KUBOTHOTO OpraHU3Ma.

Pa3zmHuoxkenue: mosoBoe u 6ecnosioe. Buspt 6ecronoro pazmuoxkeHusi. OCOOEHHOCTH MOJIOBOTO
pa3mHoxeHnus. [lon u mosioBble nmpusHaku opranusma. OmiaoJoTBOpeHHe. Buibl OMaon0TBOpEeHHS.
HckyccTBeHHOE OII0I0TBOPEHUE. [[BOMHOE OIIOI0TBOPEHUE IIBETKOBBIX PACTEHUM.

[lonsitne 00  oHTOreHese. OMOPHOHAJIBHBIA  (3apOABIINIEBBIN)  MEPUOJ  Pa3BUTHS
MHOTOKJIETOYHOTO oOpraHusmMa — smOpuorenes. llocTamMOproHaNbHBIN, WM MOCIE3apO/IbIIIEBbIi,
nepuoa. Ctaauu B3pOCIOro OpraHu3Ma.

3apoxnenue renetuku. Pabotsl ['peropa Menaens. XpoMocoMHasi TeOpUs HACIEACTBEHHOCTH.
OcHoguble nonoxxenuss X TH. OtHouienus renotuna u ¢pexoruna. [lonsarue o reHome.

[lonsitne 00 wu3MeHuMBOCTH. HacneacTBeHHass U3MEHUYUBOCTb:  MOJU(HUKAIMOHHAS
(peHoTunuyeckas), reHOTUNNYECKAs,, KOMOMHATHUBAsI, MyTallMOHHAs. MyTrareHes, MyTareH, MyTaHT.
Myrauuu: ecTecTBEHHblE M MCKYCCTBEHHBbIE. THIBI MyTalMil: XpOMOCOMHBIE U T'€HHbIE. 3aKOH
«TOMOJIOTUYECKUX PAAOB HACJIEICTBEHHOW N3MEHUUBOCTHY.

Metonet pabotet I'. Menaens. Ywuctele nuHUU. MoOHOTHOpUAHOE, NUTHOPUAHOE W
TpuruOpunHoe ckpemuBanue. [lonstue amneneil. ['OMO3UTOTHBIE W TETEPO3UTOTHBIE AallJIeINu.
JloMrHaHTHBIE U pelecCuBHBbIE NpuU3HaAKu. IlepBbld U BTOpOoM 3akOH Mennens. ['mmoresa 4ncToThI
ramer.

OmnbiTel I'. Menaens. MoHoruOpuaHoe u aurudpuanoe ckpermysanue. PekomOunarmu. TpeTuii
3aKOH  MeHpens. AHanusupytoniee  ckpemuBaHue.  OTKIOHEHHME OT  CTaTHCTHUYECKHX
3akoHOMepHOcTel. ClienieHHOEe HAcleI0BaHue FeHOB. | eHeTHuyeckne KapThl OpraHu3MOB.

3akperuieHle U CUCTeMAaTU3alus 3HaHUH [0 NIEpBOMY, BTOPOMY U TPETbeMY 3aKOoHaM MeHenst
3a CYET PELICHUsI TEHETUYECKUX 3a/1a4. THUIlbl B3aUMOIEUCTBUSI T€HOB.
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[Tonsitre cenexiuu. 3amaun cenekuu. OCHOBHBIE METObI CEJICKIIMH: UCKYCCTBEHHBIH OTOOD
(Oecco3HaTENBHBIN U METOINYECKUH ), THOpuan3alis (BHYTPUBUIOBAS U MEXBUIOBas ). HOpuAUHT U
ayrOopuaunr. [ereposuc. Mertoapl rubpuamzanuu. MouekyaspHas TuOpuanzanus. MyrtareHes.
[Momunnouus. [lepBuyHbie U BTOPUYHBIC LIEHTPBI IPOUCXOKACHUS KyJIbTYPHBIX PACTCHHIA.

Ilonstne mnona. Mexanusm omnpeneneHus nosna. OoreHe3. AYTOCOMHBIE U IIOJIOBBIE
XpPOMOCOMBI; MYKCKH€ M JKEHCKHE XpPOMOCOMBI. ['OMOrameTrHoe ¥ TreTeporaMeTHOE COYeTaHHE.
HacnepgoBanume npu3HAKOB, CLEIUIEHHOE C MOJOM. ['OMOraMerHblii M TIe€TepOraMeTHBIA IO
I'emodumust 1 mabToHU3M. POJTE ayTOCOMHBIX XPOMOCOM.

OcobenHocTr TeHETHKH dYenoBeka. OCHOBHOE HAIpaBJICHWE T'E€HETHKHU 4YeloBeka. [loHsThe
kapuotuna. Myramun. HacnenctBennsle 0Oonesnn. Mynbrudakropusie 3aboseBanHusi. [ 'eHHbIE
0omne3nu. XpomMocoMHbIe 001e3HU. MoHOCOMUS. MeTO/IbI JICUCHHSL.

[Ipeamer u 3agauM MEIUIIMHCKON TeHETHKU. BHO3THUYECKHMI KOACKC. DTHYECKUE MPUHIUTIBI
MeIUIMHCKON TeHeTuku. [lonstue Omotexnosnoruu. ['enHas wHxeHepus. COBpPEMEHHBIE ACIIEKTHI
OMOTEXHOJIOTHYECKUX UCCICOBAHNN. DTHUECKHE ACTIEKThI KJIOHUPOBAHMUSL.

I'ére Horann Bonbgranr. XXuznenHslil mukn denoBeka. BroickasbiBaHus ¢uinocodos: Dpux
®pomm, Huxounaii Anexcanaposud bepases.

[Tonatue o BHpycax Kak opraHu3Max. SIBIseTcs JIM BHPYC JKHBBIM opraHuzmMoM. Kakxumwm
CBOMCTBAMHM >KMBBIX OPraHW3MOB 00a1ar0T BUpYychl. CTpoeHHEe U CBOICTBA BUPYCOB. [IpoHHKHOBEHHE
BUpYycoB B KieTku. [Ipoucxoxaenue BupycoB. Bupycwl kak Bo3Oyautenu 3aboneBanuit. CITH/I.
OPBU, rpum.

Knemounwtii yposens ycusnu (7 u).

Krnerka — mpenacraButens KIETOYHOTO YPOBHS KU3HHU. 3HAUECHUE KJIETOYHOTO YPOBHS KHBOM
MaTepuu. 3HaYeHUE KIETOYHOTO ypoBHs. OCHOBHAs €IMHUIIA )KU3HU U AJIEMEHTapHas (popma *KU3HU.

DBOJIONMS MEPBUYHON KIIETKHU. [lanmpHeiniee ycnoxHeHne KieTku. OCHOBHBIE YacTH KJIETKH.
[ToBepXHOCTHBIN KOMIUIEKC KieTkd. Llutomiazma m ee cBoiicTBa. OpraHouipl Kak CTPYKTYpHBIE
KOMIIOHEHTHI IIUTOIIa3MBlI.

Ku3Hp KieTKH. DTanbl KIETOYHOTO LUKJIA: MEPBbIA U BTOPOU. JINTENTBHOCTD KU3HU KIIETKH.
Jenenue knetku. MUTO3 WM HENPSIMOE JIeJIEHUE KIIETKU. buonornyeckoe 3HaueHne MuTo3a. Meios —
pEenpoayKTUBHOE JieneHue KieTku. CpaBHEHHE MUTO3a U Meilo3a. buosiornueckoe 3HadyeHuEe Menosa.

[Tonsitre o xpomocomax. CTpykTypa XpoMocoM. HernctoHoBbIE ¥ THCTOHOBBIE OCJIKH. Y POBHU
KOMIaKTU3auu xpomatuHa. @yHkuuu xpomMocoM. I'enernuecknii koa. TpaHCKpunuus.

Hayka o wierke — nwuronorus. Ilonstue o kierke. AHuManbkKynu. llepBeie mnosjoxeHHs
KJIETOYHOU Teopuu. PazButue yuenus o kierke. CoBpeMeHHas KJIIETOUHasi TEOpUsl.

[Tonsite uenecoobpazHoctd M TrapMoHHH. COOTHOILIEHHWE TapMOHUHM KUBOM KIETKU H
rapMOHMM  MHUpa.  B3auMocBs3p W pa3sHMIA  MEXAY  HOHATUSAMU  «TApMOHUS» U
«IIPUPOIOCO0OPA3ZHOCTHY.

O0001IeHre U cucTeMaTU3alus 3HAHUH 110 riiase 2.
Moanexynapuuwtit yposens sncuznu (10 u).

OCoOeHHOCTH MOJIEKYJISIPHOTO YpOBHS KU3HU. [lonuMepsl 1 MOHOMEpBI. PUNKO-XUMHUECKUE
cBoiictBa Mouiekyn. buonornyeckue ¢yHkuuu Mosiekyda. CTpyKTypHBIE 3JIEMEHThI MOJIEKYISPHOTO
ypOoBHs kHU3HU. OCHOBHBIE ITPOLIECCHI, 3HaUeHHE U opraHu3anus MY K.

Heoprannueckne BeliecTBa: BOAA, MHMHEPAIbHBIE COJM, JBYOKHCHb YIJIEpPOJA, KUCIOTHI H
ocHoBaHMA. OpraHuyeckue BELIECTBA: YIJIEBOJbI, JUNHUAbL, O€IKM U HYKJIECHHOBBIE KHUCIOTHI.
Crpykrypa JIHK n PHK. Penmukanus JIHK.

Cunte3 kak uacth Merabomusma. [lonstue werabonusma. Ilonstue OuocuHTe3a U
¢dorocunresa. CBetoBas 1 TeMHOBas ¢a3bl porocunTesa. Porocuremsl. Llukn KanbpuHa.



[TonsitTne o GrocuHTe3e Oenka. JTambl CHHTE3a OeJKa: TpaHCKpUIus, Tpanciusiuus. [lonarue
antukosioHa. Aknentopsas yactb PHK. Tunet PHK: TPHK 1 uPHK. Ilonsitue nonucomsl.

[lonsitue o OuosormueckuMm pacuierieHndn. ATO, AM® u AJI®. AspobGHOe IbIXaHUE.
beckucnopoaHelii 3Tan KJIETOYHOTO JBbIXaHMs, WU TIUKOIM3. KHCIOpoAHbIM 3Tam KJIETOYHOTO
neixanus. [{ukn Kpebcea.

OnacHocte mnojuMmepHoro Mycopa. IIpoGiema ycrtoifunBoro pasButus. [naBHble (aKTOpPbI
Jerpajaliud U paiioHbl UX MposiBiIeHUs. Mojenu pa3BUTHUs MUpPA. DKOJIOTHUS U HOBOE BO33pEHHUE Ha
KynbTypy. Kpurepuu pa3BuTus KyibTyphl.

O06o0mierne M cucTeMaThu3anusl 3HAHUKA O CTPYKTYPHBIX YPOBHSIX JKMBOW Marepuu. Buer
Onopa3HOOOpasus: BHJOBOE, TEHETHUYECKOE, JKOJIOTHYECKOe, reorpaduyeckoe, COUUAIBHO-
9TOJIOTUYECKOE U CTPYKTYPHO-YPOBHEBOE.

O6o6meHre M cucTeMaTu3allus 3HaHUM 10 YpOBHSM OpraHu3allid JKUBOM MaTepuu:
OpraHu3MEHHOM, KJIETOYHOM U MOJIEKYJISIPHOM. MToroBasi olleHKa 3HaHUI METOJ0M OMOJIOTHYECKOTO
TECTHPOBAHUSI.

Ili1anupyembie pe3yabTaThl OCBOCHHUS Y4eOHOr0 NpeaMeTa
OcBoenne yueOHOTO TpenMera «buosorus» Ha ypoBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
JOJDDKHO oOecrieunBaTh JOCTHXKCHUEC CICAYIOINHUX JIMYHOCTHBIX, METAIIPEAMCTHBIX H IMPEAMCTHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB:

JIHYHOCTHBIE PE3YJIbTAThHI

Ilampuomuueckoe socnumanue:

* OTHOIICHHE K OWOJOTMM KaK K BaXXHOW COCTaBISIONMICH KYJIBTYPBI, TOPJAOCTh 3a BKJIAJ
POCCHUHCKMX M COBETCKHX YYEHBIX B pPa3BUTHE MHUPOBOM OHMOJOTHYECKOW Hayku. [ 'paxmaHckoe
BOCITUTaHHE:

* TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOM JIE€ATEIbHOCTHU MPU BHIMOJIHEHUH UCCIIEOBAHUM
U TPOEKTOB, CTPEMJICHHE K B3aUMONOHMMAHHUIO W B3aUMOINOMOUIH. JyXOBHO-HpaBCTBEHHOE
BOCITUTaHHE:

* TOTOBHOCTH OIICHMBATh TOBEIEHUE U MOCTYNKU C MO3UIMHU HPABCTBEHHBIX HOPM M HOPM
9KOJIOTHYECKOH KYIbTYPHI;

* [IOHMMaHHE 3HAYMMOCTH HPABCTBEHHOTO acCIeKTa JESTebHOCTH 4YeJOBeKa B MEIUIMHE U
OMOJIOTHH. DCTETUYECKOE BOCITUTAHHE:

* [OHHMaHue poOJu Ouonoruu B (OPMUPOBAHUU ICTETUYECKON KYyJIbTYpPhHl JHUYHOCTH.
Llennocmu nHayuno2o nosHanus:

* OpHEHTalus Ha COBPEMEHHYIO CHUCTEeMY HAay4YHBIX MPEACTaBICHU 00 OCHOBHBIX
OMOJIOTHYECKHUX 3aKOHOMEPHOCTSIX, B3aMMOCBSI3X YeJIOBEKa C MPUPOIHON U COIUANBHOMN Cpeioit;

* MOHMMAaHHUE POJH OHOJOTMYECKOW HayKu B (OPMHUPOBAHUU HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAy4yHOH  JI0003HATEIBHOCTH, MHTEpeca K  OHOJIOTMYECKON  Hayke, HaBBIKOB
HCCIIEIOBATENIbCKON IS TENEHOCTH.

Dopmuposanue Kyibmypsbl 300P0BbSL.

* OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0OPOBBIO U YCTaHOBKA Ha 3JIOPOBBIA 00pa3 >KU3HU
(3mopoBoe muTaHUE, COONIOJICHWE TUTHMEHWYECKUX TMPaBUI W HOPM, COAllaHCHPOBAHHBIN pPEXUM
3aHSTHUH U OT/BIXA, perynspHas Gu3nyecKas akTUBHOCTB);

* OCO3HAHHWE TOCJEACTBUNA M HEMpPUATHE BPEOHBIX MPHUBBIYEK (YIMOTpeOJIeHHE alKOTOIs,
HAapKOTHKOB, KypeHHE) W HHBIX ¢GopM Bpeda A (PUINYECKOTO U TCUXHYECKOTO 370POBbS; ©
coOnrofieHre TpaBUJ O€30MaCHOCTH, B TOM YHUCIIE HAaBBIKM OE30MACHOTO TMOBEACHUS B MPUPOIHON
cpene;

* chOopMHpPOBAaHHOCTh HaBBIKA peQIIEKCHH, YIpaBICHHE COOCTBEHHBIM SMOIMOHAIBHBIM
COCTOSIHUEM.

Tpyoosoe ocnumanue:



* AKTUBHOE y4YacCTHE B PEIICHUM MPAKTUUYECKUX 3a/1ay (B paMKaxX CEMbH, IIKOJIbI, TOPOJa, Kpasi)
OMOJIOTMYECKOW ¥ JKOJIOTUYECKOW HANpaBIEHHOCTH, HWHTEPEC K MPAKTHYECKOMY H3YyUEHUIO
npodeccuii, CBI3aHHBIX C OUOJIOTHEH.

Oxonoeuueckoe socnumanue:

* OpUEHTAIUs HAa TPUMEHEHUE OWOJIOTMYECKUX 3HAHWK TpU pElIeHHH 3amad B 001acTu
OKpYKaroLlEn Cpeibl;

* OCO3HAHME IKOJIOTUUECKHUX MPOOJIEM U MyTeH UX PEIICHHUS;

* TOTOBHOCTbH K YYaCTHIO B MPAKTHYECKOM JACSITEILHOCTH IKOJIOTHYECKON HAIIPABICHHOCTH.

Aoanmayus 0byuarowe2ocs K U3MeHAIOUWUMCS YCI0BUAM COYUATbHOU U NPUPOOHOU CPEObl .

* aJICKBaTHAs OIIEHKA U3MEHSIOIINXCS YCIOBHIA;

* IPUHATHE PElIeHUs] (MHAUBUIYAIbHOE, B TPYIIIE) B U3MEHSIONIUXCS YCIOBUAX HA OCHOBAHUU
aHaJIM3a OUOJIOTUYECKOU HH(OPMAIINH;

* IUIAHWPOBAaHUE JEHUCTBUM B HOBOM CHUTyalldd Ha OCHOBAaHWUW 3HAHMK OHUOJIOTHYECKUX
3aKOHOMEPHOCTEH.

METAIIPE/IMETHBIE PE3YJ/IbTATbI

YHuBepcajibHbIe MO3HABATEIbHbIE I CTBUSA

baszosvie nocuueckue oelicmeus:

* BBIABJIATE W XapaKTEPHU30BaTh CYIIESCTBEHHBIC TMPU3HAKH OHOJIOTHICCKHMX OOBEKTOB
(s1BHEHMI);

* YCTaHABJIMBATh CYIICCTBCHHBIH TIPH3HAK KIaCCH(PHUKAIIMKM OHOJIOTHYSCKHX OOBEKTOB
(sIBIIEHUH, MPOIIECCOB), OCHOBAHMUSI IS 0000IIEHNS M CPAaBHEHMSI, KPUTEPHUH MMPOBOIMMOTO aHAJIN3a; C
YIE€TOM TPEIOKEHHOW OWOJIOTHYECKOW 3aJadd BBISBIATH 3aKOHOMEPHOCTH W IPOTHBOPEUHUS B
paccMmarpuBaeMbIX (pakTax W HAOMIOACHUSX; MTPEJIaraTh KPUTCPUH IS BBISBICHUS 3aKOHOMEPHOCTEH
Y MPOTHUBOPEUHIA;

* BBIBJIATH JAeUINUTHI MHPOPMAIUU, JTAHHBIX, HEOOXOJMMBIX ISl PEIICHHUS TOCTaBIICHHOM
3aJa4u;

* BBIIBJISTH TNPUYUHHO-CIICJICTBEHHBIC CBS3W TPU H3YYCHUH OHWOJOTUYECKUX SBICHUU U
MPOIIECCOB; JIENaTh BBIBOJBI C KCIOJB30BAHUEM ICAYKTHMBHBIX M WHAYKTHBHBIX YMO3AKITIOUCHHH,
YMO3AKJIFOYCHHH TI0 aHAJIOTUH, (POPMYIUPOBATH TUIIOTE3bI O B3aUMOCBSI3AX;

* CAaMOCTOSATEJILHO BBHIOMPATh CIIOCOO pelIeHusl Y4eOHOM OMOIOTHYECKON 3a/auu (CpaBHUBATH
HECKOJIbKO BapHaHTOB peEIICHUsS, BBIOMpaTh HanboJiee MOAXOMAIMHUA C Yy4ETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPHEB).

Baszosvie uccneoosamenvckue oelicmeus.

* HCTOJIb30BaTh BOMPOCHI KaK HUCCIIEI0BATEIILCKUA HHCTPYMEHT TTO3HAHKS,

* (opmMyauUpOBaTh BOIMPOCH], (PUKCHUPYIOIIME pa3pblB MEXKIy pPEaTbHBIM M JKEJIaTeIbHBIM
COCTOSIHUEM CHUTYaIliH, 00bEKTa, ¥ CAMOCTOSTEILHO YCTAaHABIMBATh HCKOMOE U JJAHHOE;

* (popmupoBaTh runoresy o0 UCTMHHOCTH COOCTBEHHBIX CYXKJIEHUH, apryMEHTHUPOBATH CBOIO
MMO3UIMI0, MHEHUE;

* TMPOBOJWTH IO CAMOCTOSITENILHO COCTABIEHHOMY IIJIaHy HaOJIOACHHE, HECIIOKHbIN
OMOJIOTMYECKUI HSKCIIEPUMEHT, HEOOJbIIOE HCCIEOBAHUE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEH
Oouosoruueckoro oObekTa (mpoiiecca) U3ydeHHsl, IPUIMHHO-CIEICTBEHHBIX CBSI3eH U 3aBUCHUMOCTEH
OMOJIOTHYECKUX 00BEKTOB MEXTYy COOO0I;

* OIEHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(MOPMAIINIO, TOIYYEHHYIO B XOJE
HaOIOICHUS U SKCTIEPUMEHTA,

* CaMOCTOSITENBHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOABI MO pPE3ylbTaTaM MPOBEAEHHOTO
HaOIIOICHUS, DKCTIEPUMEHTA, BJIaJeTh HHCTPYMEHTAMH OLIEHKHU TOCTOBEPHOCTHU MOTYYEHHBIX BHIBOJIOB
# 0000IIEHNIH;

* MPOTHO3MPOBATH BO3MOXHOE JaibHEllIee pa3BUTHE OHOJOTHYECKHX TMPOIIECCOB U HX
MOCJICJICTBUSL B aHAJOTUYHBIX UM CXOIHBIX CUTYAIMsX, a TakKe BBIABUTATh MPEANOJIOKEHUS 00 HX
Pa3BUTHUH B HOBBIX YCIOBUSIX M KOHTEKCTaX.

Paboma c ungopmayueri:



* NPUMEHATH pAa3IWYHbIE METOJbl, WHCTPYMEHTHl M 3alpochl NpU TOHCKE U OTOOpe
Onosornyeckoil MH(POpPMAIMM WM JAHHBIX W3 HCTOYHHUKOB C YYETOM MPEIUIOKEHHOW ydeOHOM
OMOJIOTUYECKON 3amauu; BBIOMpPATh, AHAIM3MPOBATH, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
OMOJIOTUYECKYI0 HH(POPMALIUIO Pa3IMYHBIX BUJIOB U ()OPM MPEICTABIICHUS;

* HaXOJUTh CXOJIHBIC APTyMEHTHI (IOJITBEP)KIAIOIINE MM OMPOBEPraiolIfe OJHY U Ty XKe
U7ICI0, BEPCUIO) B PA3IMYHBIX HH(POPMAIIMOHHBIX HCTOUHUKAX;

* CaMOCTOSITENIPHO BBIOMPATh ONTUMAIBHYIO (OpPMY TIpEACTaBICHUS WHPOPMAIUN |
WUTIOCTPUPOBATh peIIaeMble 3aJaudl HECJIOXHBIMH CXEMaMH, JAuarpaMMaMiy, MHON rpadukoil M ux
KOMOUHAILIUSIMU,

* OLEHMBATh HAAEKHOCTh OMOJIOTMYECKON HH(POPMALMHU TIO KPUTEPHUSIM, IPEIUIOKECHHBIM
YUUTENEM WU C(POpPMYyTHPOBAHHBIM CAMOCTOSITEIBHO;

* 3a[IOMHUHATH ¥ CUCTEMATH3UPOBATh OMOJIOTHYECKYI0 HH(POPMALIHUIO.

Yuusepcanvnvie KommyHuKkamugHvie 0eticmeusl

Obuwenue:

* BOCIIPHHUMATh U (OPMYIUPOBATH CYXKIEHUS, BHIPAKATh SMOIMU B MPOIECCE BBITIOTHEHUS
MPAaKTUYECKHUX U JTa00OPATOPHBIX padoT;

* BbIpa)kaTh ceOs (CBOIO TOUKY 3pEHUs1) B YCTHBIX M MMCbMEHHBIX TEKCTaX;

* pacro3HaBaTh HEBepOATbHBIE CPENICTBA OOIIEHMS, TIOHMMATh 3HAUYEHHE COLMATBHBIX 3HAKOB,
3HaTh W PACIO3HABATh NPEANOCHUIKH KOH(MDIMKTHBIX CUTyallMd W CMSTYaTh KOH(MIHMKTHI, BECTH
MIEPErOBOPHI;

* MOHMMaTh HAMEPEHHUs APYIHX, MPOSBISATh YBOKHUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B
KOPPEKTHOH (opMe GopMyIHpPOBaTH CBOM BO3PAKEHHUS;

* B XOJ€ JMalioTa W/WIM TUCKYCCHM 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOu
OMOJIOTUYECKON TeMBbl M BBICKAa3bIBATh WICH, HAIlCJICHHBIE HA pelIeHHe OMOJOTHMYECKOW 3aJadd U
MoJyIepKaHne OJIarokenaTeIbHOCTH OOIICHUS;

* CONOCTABJIATh CBOU CYXKJCHMsSI C CYXKAECHUSAMH JIPYTUX YYaCTHMKOB JUaora, 0OHapyKHBaTh
pasnuyKe U CXOJCTBO NO3ULIUH;

* nyONMYHO  MPEACTABIATh  Pe3yibTaThl  BBIMOJIHEHHOIO  OMOJIOTMYECKOrO  OIbITa
(3KCTIepuMeHTa, NCCIIE0BAHMS, MPOEKTA);

* CaMOCTOSATEJIBHO BBIOMpaTh (opMaT BBICTYIJIEHHS C Y4ETOM 3ajJad Mpe3eHTAllud U
0COOEHHOCTEH ayIUTOPUM U B COOTBETCTBUU C HMM COCTaBJISATh YCTHBbIE M IMCbMEHHBIE TEKCTHI C
UCIOJIb30BAHUEM MIUTIOCTPATUBHBIX MAaTEPUAJIOB.

Cosmecmuas dessmenbHOCHb (COMPYOHUYECMBO):

* OHMMaTh M MCIIOJIb30BaTh IPEUMYIIECTBA KOMAHJHOW M MHAMBUAYaJlbHOM pabOThl Ipu
peleHN KOHKPETHON Ouojoruyeckoid mnpoOieMbl, O0OOCHOBBIBaTb HEOOXOJUMOCTb IPUMEHEHHUs
IpYIIOBBIX (POPM B3aUMOJICHCTBHS IPU PELICHUH [TOCTABJICHHOH yueOHO 3a1auu;

* IPUHUMATh II€JIb COBMECTHOW JEATENIbHOCTH, KOJIJIEKTMBHO CTPOMTH JAEHCTBUS IO €€
JOCTH)KEHHUIO: paclpeessaTh PoJM, JIOTOBapuBaThcs, 0OCYKIaTh MPOLECC U pe3yiabTaT COBMECTHOMN
paboThl; yMeTh 0000IIaTh MHEHHMsS HECKOJBbKMX JIIOJEH, NpOSIBIATH T'OTOBHOCTb PYKOBOJMTH,
BBITNOJIHATE OPYYEHUS, TOAYMHSITHCS;

* IUIAHUPOBATh OPraHU3aLMIO COBMECTHON paboThl, ONpeneNiTh CBOKO poJib (C Yy4&ToM
IPEANOYTEeHUH U BO3MOXKHOCTEH BCEX YYaCTHUKOB B3aUMOJEHUCTBUS), PACHPENENATh 3aaud MEXAy
YjieHaMM KOMaH/bl, Y4acTBOBaTh B I'PYIIOBBIX (opmax paboTel (0OCyKIeHUs, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMbI U UHBIE);

* BBINOJHATH CBOIO YacThb pabOThl, JOCTUraThb KauyeCTBEHHOIO pe3ylbTaTa IO CBOEMY
HaNpaBJICHUIO U KOOPIUHUPOBATH CBOU JIEHCTBHSI C IPYTUMHU YJI€HAMU KOMaH/IbI;

* OLIEHMBATh KAayeCTBO CBOErO BKJaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM, CaAMOCTOSATEIIBHO
c(OpMyYJIMPOBaHHBIM YYaCTHUKAMHU B3aUMOJIEWCTBUS; CPAaBHUBATh PE3YJIbTAThl C HCXOAHOM 3aaueil u
BKJIaJl KQXJIOTO 4JeHa KOMaH[bl B JOCTHXXEHHE Pe3ylbTaToB, pPa3/ieNiTh cepy OTBETCTBEHHOCTH U
MPOSIBIATH TOTOBHOCTD K PEOCTABICHUIO OTUETA Mepe;] TPYIIOoi;

* OBJIQJIETh CHUCTEMOW YHHBEPCAJIbHBIX KOMMYHHUKATUBHBIX JAEUCTBHUM, KOTOpas oOecreunBaeT
Cc(OPMHUPOBAHHOCTH COLMATBHBIX HABBIKOB U 3MOIIMOHAILHOTO MHTEJIEKTa 00yJalouXCS.

Yuugepcanvnuie pecynamuensie oeiicmeusn
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Camoopeanuzayus:

* BBIABJIATH NPOOJIEMBbI JUIS PEUICHUS B JKM3HEHHBIX M YYEOHBIX CHUTYalUsAX, HCIOJIb3Ys
OMOJIOTUYECKUE 3HAHUS,

* OPUEHTUPOBATHCS B PA3IMUHBIX [IOAX0JAX IPUHATHS PELIeHUH (MHANBUyaIbHOE, IPUHATHE
pellIeHUs B IpyIIe, IPUHITHE PELLICHUN TPYIIIOit);

* CaMOCTOSITENIBHO COCTaBJISITh AITOPUTM PELICHUS 3a7auu (UM €ro 4acThb), BHIOUpaTh Coco0
pemieHust y4eOHOM OMOJIOTHYECKON 3amaun ¢ y4ETOM HUMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MpeylaracéMble BAPUAHThI PELICHUN;

* COCTaBJIATH IUIAaH JAEUCTBUU (IJIaH peajv3allid HaMEUEHHOTO ajJropuTMa pEeLIeHMs),
KOPPEKTHPOBATDH IMPEUIOKEHHBIA AITOPUTM C YYETOM TTOy4EHHS] HOBBIX OMOJIOTUYECKUX 3HAHWUU 00
M3y4aeMOM OHOJIOrM4E€CKOM OOBEKTE;

* JIeJaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (peghrexcus):

* BJIAJIETh CII0COOAMU CAMOKOHTPOJIS, CAMOMOTHUBALIUYU U peIeKCHH;

* 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeJyiaraTh IjiaH e€ U3MEHEHMUS,

* YUUTHIBATh KOHTEKCT U MPEIBUIETh TPYJHOCTU, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHUHN
y4eOHOW OMOJIOTHYECKOM 3aauu, aJanTHPOBATh PEIICHUE K MEHSIOIIUMCS 00CTOSATEIHCTBAM;

* OOBSCHATH MPHUYMHBI JIOCTHXKEHUS (HEIOCTHKEHHS) pe3yJbTaTOB JEATENbHOCTH, J1aBaTh
OIIEHKY IPUOOPETEHHOMY OIIBITY, YMETh HAXOIUTh MO3UTHUBHOE B IPOU3OIIEIIEH CUTYyallUN;

* BHOCUTb KOPPEKTHUBBI B JESATENILHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHUBIIMXCS
CUTYaIii, yCTAHOBJIEHHBIX OLIMOOK, BO3HUKIINX TPYAHOCTEN;

* OLIEHMBATh COOTBETCTBHE PE3YIbTaTa LIETU U YCIOBUSM.

IOMOYUOHANBHBLU UHMETLIEKTN.

* pa3nauyath, Ha3bIBaTh U YIPAaBISTh COOCTBEHHBIMHU SMOLUSAMHU U SMOLUSAMU IPYTHX;

* BBIIBJIATH Y AHAJIM3UPOBATH IPUYMHBI SMOLIMI;

* CTaBUTH ce0s1 HA MECTO JPYroro 4ejaoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHHUS APYIroro;

* PEryaupoBaTh CIOCOO BBIPAKEHHS SMOLIUH.

Ipunsmue cebs u opyeux:

* OCO3HAHHO OTHOCHUTBCS K IPYrOMY YEJIOBEKY, €0 MHEHHIO;

* IpU3HABATh CBOE MPaBO HA OUIMOKY U TAKOE K€ MPaBoO JIPYroro;

* OTKPBITOCTb c€0€ U IPyTruM; * 0CO3HAaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATh BCE BOKPYT;

* OBJIQJIETh CUCTEMOH yHUBEPCAIbHBIX YUEOHBIX PpEryIATUBHBIX JEUCTBUHM, KOTOpas
oOecrieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTHU (BHYTPEHHSS MO3ULMS JINYHOCTH), U
KM3HEHHBIX HABBIKOB JINYHOCTH (yIpaBJIeHUs] COOOH, CaMOJUCLUIUIMHBI, YCTOWYMBOIO IOBEACHUS).

Ilpeomemmnvimu pezynomamamu uzyuenus npeomema «buonocun» 6 10 knacce aenaromcsn
cnedyrujue yMeHus:

1) chopmMupoBaHHOCTh MPEICTABICHUNA O POJM U MeCTe OMOJIOTMH B COBPEMEHHOW Hay4HOU
KapTUHE MHpa; MOHMMAaHHE poJid Ouoyiornd B (HOPMHUPOBAHMM KPYyrosopa © (PyHKIHOHATHHON
rPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS IPAKTUUYECKUX 3a/a4;

2) BiaJeHHE OCHOBOIOJAralOUMMU MOHITUSIMU U TPEJCTABICHUSMHU O >KMBOW MpuUpoie, eé
YPOBHEBOU OpraHu3alliy U HBOJIIOLUU; YBEPEHHOE MOJIb30BAaHHE OMOJOTMYECKONH TEPMUHOJOTUEH U
CUMBOJIUKOM;

3) BlIageHWe OCHOBHBIMH METOJAMU HAyYHOTO TIO3HAHUS, HCIOJB3YEMBIMH TIpHU
OMOJIOTMYECKUX MCCIEOBAHUIX KUBBIX OOBEKTOB M IKOCHCTEM: OMHCAHHE, U3MEPEHUE, MPOBEICHUE
HaOII0/ICHUIT; BBISIBIICHHE U OLIEHKA aHTPOMOTEHHBIX U3MEHEHUH B IPUPO/IE;

4) chopMHUPOBAaHHOCTh YMEHHH OOBACHATH pPE3yJabTaThl OHMOJOTHYECKUX SKCIIEPHUMEHTOB,
peliaTh AIeMeHTapHbIe OMOJIOTHYECKUE 3a]auu;

5) chopMHUpPOBaHHOCTh COOCTBEHHOW TMO3UIMK IO OTHONIEHHWI0O K OHMOJOrHYecKoit
uH(pOpMaIIUY, TIONy4aeMO M3 pa3HBIX HMCTOYHUKOB, K TJIOOATBHBIM SKOJIOTHYECKUM MpoliemMaM Hu
MYTSIM UX PELICHUS.
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Ilpeomemnvimu pesynomamamu uzyuenus npeomema «buonozua» e 11 knacce agnawomcesa

cneodyroujue ymeHun:

OObsicHATB: ponb  OuosorMd B (OPMHUPOBAHMU HAYYHOTO MHMPOBO33PEHHS; BKIAJ
OMOJIOTUYECKUX TEOpU B POPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MHUPA;
€IMHCTBO )XKMBOW U HE)KMBOW IIPUPO/IBI, POJCTBO KUBBIX OPraHU3MOB; OTPULIATEIbHOE BIUSHHUE
QJIKOT0JIl, HUKOTHMHA, HAPKOTHUYECKUX BELIECTB Ha PAa3BUTHE 3apojibllla YEJIOBEKA; BIUSHUE
MYTareéHOB Ha OpraHuW3M UYeJOBEKa; B3aMMOCBSI3M OPraHW3MOB U OKpYXKaloIIeW Cpeabl;
MIPUYKHBI 3BOJIIOIIH;

Pemarts osnemeHTapHble OHOJIOTMYECKHE 3aJaud; COCTABIIATH JSJIEMEHTApHBIE  CXEMBbI
CKPEILMBAHUS U CXEMBI IEPEHOCA BELIECTB U SHEPIUU B SKOCUCTEME;

OmnwuceiBaTh 0c00€i BUAa MO0 MOP(HOJIOTHIECKOMY KPUTEPHIO;

BbIsBIATE MPHCIIOCOONCHUS OPraHW3MOB K cCpele OOWTaHWs, WCTOYHHKH MYTareHOB B
OKpY’KaIolllel cpejie, aHTPOTIOI€HHbIE U3MEHEHHS B 9KOCHCTEMAaX CBOEH MECTHOCTH;
CpaBHuBaTh: OMOJOrHYECKHE OOBEKTHI, IPOLIECCH] U AETaTh BbIBO/IbI HA OCHOBE CPAaBHEHUS;
AHanu3MpoBaTh U OLIEHUBATH PA3JIMYHBIE THUIIOTE3bl CYIIHOCTH KM3HH, TPOUCXO0KACHUS KU3HU
U 4YeloBeKa, rjIo0albHbIE 3KOJOTMYECKHEe MpoONeMbl M IMYyTH WX PELIeHMs], MOCIEICTBUS
COOCTBEHHOM JIEATETLHOCTH B OKPYKAIOIIEH Cperie;

Haxomuts mHpopmannio o OMOJIOrMYECKHX OOBEKTaX B Pa3IMUHBIX HCTOYHUKAX (y4eOHBIX
TEKCTaX, HAyYHO-TIOMYJIIPHBIX U3aHUSIX, KOMIIbTEPHBIX 0a3ax NaHHBIX, pecypcax MHTepHeTa)
Y MIPAKTUYECKU UX UCTIONIb30BaTh;

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC (35 HACOB)

Ha3zeanue Tema YPOKa OcHoeénbie 6uobl OesamebHOCmu Hcnonwvzoe
pazoena ooyuarowguxcs anue
obopyooea
HuUsn
uenmpa
«Touka
Pocmay
Beeoenue 6 | 1. Conepxanue u | Cinymanue oObsSICHEHUIN yUUTEINS.
Kypc obwen | ctpykrypa  Kypca | CamocTositenpHas padoTa ¢ yaeOHUKOM.
ouonocuu (4 | odbmerr OuoIOTHM.
u). OcHoBHbIE
CBOMCTBA KU3HHU.
2. YpoBHU Pa6 DNEeKTPOHHBI
opramsaLu Ca OTa C Pa3/laTOHbIM MATEPHATIOM. o TAGHIE! 1
- JylaHue OObsICHEHUI yIUTes.
KUBOU MaTepuH. CaMOCTOSTENLHAS DAG 6 UTaKaThl.
paboTa ¢ yueOHHKOM.
3. 3nayenue | Ciymanue oObsICHEHUN YUUTes.
MPaKTHYECKON CaMocTosTenpHas paboTa ¢ yaeOHUKOM.
ouosoruu. OT6op u cpaBHeHHE MaTepuaia 1o
Meto bl HECKOJIbKUM HCTOYHHUKAM.
OMOJOTUYECKHUX
HCCIEA0BaHUN.
4. XKusoit mup u | Cinymanue oObACHEHUN YUUTEIS.
KYJIbTYypa. CamocrositenbHas paboTa ¢ y4ueOHUKOM.
Pabora ¢ kapToukamu.
Pabora B mapax.
Bbuocgepnvui | 1. VYyenue o | Cnymanue 0ObsCHEHUH yaUTeIs.
YposeHb ouocpepe. Pabora B mapax.
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scusnu (7 u).

Pabora B rpynmax.

2. IlpoucxoxeHue
YKUBOT'O BEILIECTBA.

Pabora ¢ pa3gaTouHBIM MaTepHAIOM.
Caymanue 0ObSICHEHUH yIUTEIS.
CamocrositenpHas paboTa ¢ y4ueOHUKOM.

3. buonornueckas

Craymanue 0ObSICHEHUH yIUTES.

IBOJIFOLIUS B | CamocrosiTenbHast paboTa ¢ yueOHUKOM.
pa3BUTHH Paborta ¢ kaproukamu.
ouochepsl. Pabora B mapax.
PaboTa B rpynmnax.
[ToaroToBka K KOHTPOJILHOU paboTe.
[ToBTOpEHNE NPONIEHHOIO MaTepUaIa.
4.  KoutponbHas | Pemenne 3aganuii KOHTpOJIbHON paOOTHI.
pabota No 1.
5. buochepa kax | Ciymanue oObICHEHUIN yUUTETIS. DIIeKTPOHHBI
rio6anpHas Pemenue 3anau. € TaOIulbl U
IKOCHUCTEMA. PaboTa B mapax. TJIaKaTHhI.
Kpyrosopot OcTaBneHue kiacrepa.
BEIIIECTB B | Pa3bop knacrepa y 1ocku.
MIPHUPOJIE.
6. UYenoBek Kak p
aboTa ¢ pa3IaTOYHBIM MaTEPUAIIOM.
KUTETh OHoChepbl C 6 .
JTylIaHue 0ObSICHEHUH yIUTEIs.
Hoero GBIk € CamocrostenbHas paboTa ¢ yueOHUKOM.
TIPUPOJIOH.
7. DKOJOru4ecKue Pabora c
PaGora ¢ pa3gatouyHbIM MaTepHalioM.
(axTophl W uX Crnymanue 00bsICHEHUH YUUTETIS. repoapHbiM
SHATCHHC. CamocrosTenbHas paboTa ¢ y4eOHUKOM. MaTepHaIoM
buozeouenom | 1. buoreonenos | Pabora B mapax.
uuecKuil KaK ocoOsrit | PaboTa B rpynmax.
YposeHb YPOBEHB Pabota ¢ yueOHHKOM.
ocusznu (8 u). | opraHusaluu PaboTa ¢ pa3gaTouyHbIM MaTepuaIoM.
KU3HHU, OWO- ¥ | 3amoJIHeHUE CBOJIHOM TaOIULIbI.
9KOCUCTEMA.
2. Crpoenne u | CocTaBiaeHue OMOreOICHO30B. DJIEKTPOHHBI
CBOICTBa Pa36op crpoenus BI'LI. ¢ TabauIbl U
OuoreoreHo3a. PaGora B rpynnax. ITaKaThl.
PaGota o xaproukam.
3. JIaboparopHas Pabota B mapax. [udposas
pabora No 1. PaGora ¢ repbapusimu. nabopaTopus
«[Ipucnocobnenno | BrisBienue 3aKOHOMEPHOCTEH | M0 IKOJIOTUU
CTh pacTeHH U IPUCTIOCOOICHHOCTH pacteHui u | (maTumk
KUBOTHBIX K JKUBOTHBIX K YCIIOBUSM KU3HU B JIECHOM | OCBEIIEHHOC
yCIOBUAM KU3HU B | BI'L». TH,
JIECHOM dopmynrpoBaHUe BBIBOJIOB MO | BIIAXXHOCTU U
OMOTEeOIIEHO3EY. nabopatopHoit padore. TeMIIepaTyp
bI)
Pa6ora c
repOapHbIM
MaTepHUaIoM
4. CosmectHas | Ciymanue 0ObsICHEHUN YUUTEIS.
KU3Hb BUAOB B | PaboTa c yueOHHKOM.
OuoreoreHo3se. Pabora no yueOHbIM KapTam.

[ToaroToBKa K KOHTPOILHOMU paboTe.
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5. KonrponbHas

Peuienue 3aganme KOHTPOIBHOM pabOTHI.

pabota No 2.

6. [Ipuunnsl | PaGorta B rpynmax.

YCTOMYUBOCTH Pabora ¢ yueOHUKOM.

OMOTEOIIEHO30B. Paborta ¢ pa3gaToyHbBIM MaTEepUaIOM.

Ananus AHaHU3 KOHTPOJBHOU pabOTHI.

KOHTPOJIBHOU Hcnpanenne ommOOK, JOMYIIEHHBIX Ha

paboTHI. KOHTPOJIBHOH padoTe.

7. 3apoxnenue wu | Pabora B rpymmax. DIIeKTPOHHBI

CMEHa Pabota ¢ yuebHukom. ¢ Tabmuubl U

OHMOreoLeHO30B. Pabora ¢ pa3garouHbIM MaTepraioMm. ITaKaThl.

8. Coxpanenue | PaboTta B mapax. Hudposas

pazHooOpa3zus PaboTa B rpynmnax. nmabopaTopus

BI'TI. Cnymanue 0ObsICHEHUI yUUTEs. I10 DKOJIOTUH

DKOJIOTHYECKHE Pabota ¢ npo6ieMHbIMH BOIIpOCaMU.

3aKOHBI OO0cyxIeHrne OTBETOB.

MIPUPOJIOTIOIIE30BaAH

sl

Honynayuonn | 1. Bun, ero Crnymanne 0ObsICHEHUH YIUTETIS. Pa6oTta c
0-8U0086011 KpUTEPUU U CamocrosTenbHas padoTa ¢ y4eOHUKOM. | repOapHbIM
Ypoeens CTPYKTYpa. Paborta ¢ kapToukamu. MaTepHaIOM
acusnu (16).

2. JJaboparopHas PaboTa B mapax. [Hudposas

pabota Ne 2. PaboTa c repbapusmu. nabopaTopus

«Mopdonoruyecku | Pabota 1o MOP(OJIOTHIECKUM | TIO IKOJIOTHH

€ KpUTepuu, KPUTEPUSIM. (maTamk

ucnosb3yembie mpu | PaboTa Ha onpenenenre BUIOB. OCBEILIEHHOC

OTpeeNIeHun dopmynrpoBaHue BBIBOJIOB o | T,

BHJIOBY. nabopaTopHOi padoTe. BJIQKHOCTH U
TeMIIeparyp
bI)

Pa6ora c
repOapHbIM
MaTepHUaIoM
3. Tlonynsauusi Kak p
aboTa C pa3IaTOYHBIM MaTEPHUATIOM.

(bopma Caymanue oObsCHEHUH yuuTes.

CYMECTBOBAHHA CamocTrosTenpHas paboTa ¢ yaeOHUKOM.

BUJA, ocobas

reHeTHYecKas

cuctema u

OCHOBHasl €IMHHIIA

9BOJIIOLIUH.

4. Pa6 DIEKTPOHHBI
BustooGpasosanie Ca OTa C Pa3faTOHbIM MATEPHATIOM. o TAGHIIE! 1
JylIaHue 0ObSICHEHUH yIUTesl.

R MPOECE | CamocrosTenshas paboTa ¢ yueOHUKOM. TUIAKATB.

BO3HUKHOBEHUS

HOBBIX BHJIOB Ha

3emie.

5. Ortansl | PaboTta ¢ pa3gaTrouHbIM MaTepHaIOM. DEeKTPOHHBI

MIPOUCXOXKICHUS Pabora ¢ kapToit ypoxka. e TabmuIbl U

YeJoBeKa. 3akpernieHre 3HaHu# 1o TeMe. TUTaKaThl.

IToaroToBKa K KOHTPOILHOM paboTe.
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6.  KontponbHas | Pemenue 3aganuii KOHTpOIbHON paOOTHI.
pabota No 3.

7. UYemoek kak | PaGoTta ¢ pa3gaTouHbIM MaTepHaIoM.
YHUKQJIbHBIN  Buj | PaboTa ¢ kapToii ypoxa.

KUBOW TNPHPOIBL. | AHanM3  OIMMOOK, JOIMYHICHHBIX Ha
Ananmus KOHTPOJIBHOH padoTe.

KOHTPOJIBHOU

paboTHI.

8. Uctopus | Cnymanue 0ObICHEHUH yIUTEIS.
pa3BUTHS CamocrositenpHas paboTa ¢ y4eOHUKOM.
9BOJIIOLIMOHHBIX OTbop u cpaBHEHME MaTepuana IIo
1191 ()78 HECKOJIbKUM MCTOYHHUKAM.

9.  CospemenHoe | PaboTa ¢ pa3gaTo4HbIM MaTepUaIoOM.
YUYCHHE 00 | Cnymanue 0ObsICHEHUN YUUTEIS.
9BOJIIOLIUU. CemuHapcKOe 3aHATHE.

10. Pesynbratel | PaboTa ¢ pa3naTouyHbIM MaTEpUATIOM.
oo U ee | Ciymanue oObICHEHUN yUuTesl.
OCHOBHbBIE CeMuHapckoe 3aHsTHE.

3aKOHOMEPHOCTH.

1. OcHoBHble | PaboTa ¢ pa3naToOuyHbIM MaTEPUATIOM.
HAaIpPaBJICHUS Cnymanue 0ObsICHEHUI yUUTesl.
9BOJIFOLIUU. CemMuHapCKOE 3aHATHE.

12.  Ocob6ennoctu | Ciymanue 0ObICHEHUN YUUTES.
MOMYJIALIMOHHO- Pabota ¢ npobneMHBIMU CUTYAITUSIMU.
BHJIOBOTO ypoBHsA | Pa3bop  mpemioxeHuid 1o  oxpaHe

)Ku3HU. Becemupnas
CTpaTerusi OXpaHbl
MPUPOJIHBIX BUJIOB.

MPUPOTHBIX BUJIOB.

13. O0600menne u
CUCTEMATH3ALNAA
3HAHUH.

[ToBTOpEHME MPONIEHHOTO MaTepHaIa.
PaboTa B mapax.
CamocTtosTenbHas
KapTOUYKaM.
[ToaroToBka Kk KOHTPOJILHOM padoTe.

pabota 1o

14. O06oOwmenue u
CHCTEMAaTH3aLH
3HAHUM MO KypCy
ouomoruu B 10
KJ1acce.

[ToBTOpEHME MPOHICHHOTO MaTepUaa.
PaboTa B mapax.
CamocrosTenpHas
KapTOYKaM.
[ToaroroBka K KOHTPOJBLHOH paboTe. .

pabota 1o

15. Hrorosas | Pemenue 3aiannii KOHTPOJILHOH PabOTHI.
KOHTPOJIbHAS

pabora.

16. Aunanus | PaGora Hax ommOkaMu.

KOHTPOJIBHOU Paz0op 3a1anuii KOHTPOJIEHON PAOOTHI.
paloThI.

11 KJIACC (34 YACA)

Ha3zeanue
pazoena

Tema ypoka

Ocrnoenbie 6uobl 0OessmelbHOCmuU
ooyuarowguxcsa

Hcnonvzoe
aHue
000pyoosa
HUA
uenmpa
«Touka
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Pocmay

Opeanusmenn | 1. Opranusmenssiii | Cnymanue oObsICHEHUH yUUTENs.
blil  ypoeens | ypoBeHb Xu3HU U | CamocTosATenbHas paboTa ¢ y4eOHHUKOM.
scuznu (17 u). | ero poJb B
IPUPOJIE.
2. OpraHusm Kak ONEKTPOHHBI
Paborta ¢ pa3gaToyHBIM MaTepUaIoOM.
ouocucrema. . € Tabnuubl U
Caymanue oObSICHEHUH yIUTEIS.
[Ipoueccer TJIAKaThI.
CaMocTrosTenpHas padoTa ¢ y9eOHUKOM.
KHU3HEICATEILHOCT
Y MHOTOKJIETOYHBIX
OpPraHu3MOB.
3. Pa3muoxenue | Ciymanue 0ObsSICHEHUN YIUTEIS.
OpraHu3MOB. CamocTtosTenbHas padoTa ¢ yaeOHUKOM.
OmnonotBopenue u | OT00Op W CpaBHEHHE MaTepHalia IIo
€ro 3HauCHHE. HECKOJIbKUM HCTOYHHUKAM.
4. PazButue | Cnymanue oObSICHEHUHN YUUTEIS. DIIeKTPOHHBI
opraHusma ot | CamocrosiTenbHas paboTa ¢ y4IeOHHKOM. | € TaONHIbl U
3apOXKICHUS no | PaboTa ¢ kaproukamu. TUTaKaTBhI.
CMEPTH PaboTa ¢ mpe3enTanuen.
(oHTOTEHER). [TpocmoTp BumeodhparMeHTOB.
5. W3 wucropuu | Cnymanue oObsSICHEHUH yUUTEINs.
pa3BUTHUSA Pa6ora B mapax.
TCHETHKH. Pabora B rpymmax.
Pemenue reneTnyeckux 3aaay.
6. H3MeHuUMBOCTH DJIEKTPOHHBI
PaGora ¢ pa3gatouHbIM MaTepHaioM.
MIPU3HAKOB . e TaOJuIel U
Cnymanue 0ObsICHEHUI yUUTEs.
opraHu3sMa H ee ITaKaThl.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
THUIIBL Pabora c
PaGoTa ¢ J0moJIHUTENBHBIM MaTEpUAIIOM.
repbapHbIM
MaTepHUaIoM
7. T'enermueckue | Cinymanue oObSICHCHHH YUUTEIIS. DJIEKTPOHHBI
3akoHOMepHOocTH, | CamocTtosiTenbHast paboTa ¢ ydueOHUKOM. | € TabauIbl U
OTKPBITHIE I'. | PabGoTa ¢ kapToukamu. ITaKaThl.
Meunpgenem. PaboTa B mapax.

PaboTa B rpynmnax.
PenieHne reHeTnyeckux 3aad.

8.  JlurubpumHoe

Caymanue 0ObACHEHUH yUUTeIIs.

CKpeIMBaHHE. Pemrenne nocraBieHHbIX 33/1a4.
PaGora ¢ yueOHUKOM.
PaboTa B mapax.
PaGora B rpynmax.
Penienne reHeTnyeckux 3aau.
9. Pemenne | Cnymanue oObsICHEHUN YUUTEIS.
TeHETUYECKUX Penienne reneTnyeckux 3ajaad.
3ajau. Pabora B mapax.

PaGota y nocku.

10. JlaBopatopHas
pabota  Ne 1.

«Pemenue
AKCIEPUMEHTANIBH
BIX 3aja4 o
TE€HETHUKE.

Pabora B mapax.
Brinmonmaenne 3aganuit
Te€HETUYECKUX 3a/1a4.

N0 PELICHUIO
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11. T'eneruueckue P DJIEKTPOHHBI
aboTa ¢ pa3IaTOYHBIM MaTEPUAIIOM.
OCHOBEBI CEJICKIIHU. Ol m—————— e TaOIuIel U
Bxmanx  H. n. IJIAKaThl.
CaMocrosTenpHas padoTa ¢ y9eOHUKOM.
BasuiioBa B
pa3BuUTHE
CEJIEKIIMH.
12. I'enetuka nona | Pabota B mapax. ONEKTPOHHBI
U  HacienoBanue, | Pabora B rpymnmax. ¢ Tabmuubl U
CLICTVIEHHOE c | Pemienne reHermyeckux 3ajad. IJTaKaThl.
10JIOM.
13. Pabora ¢ nmpezeHTanmen. DIEeKTPOHHBI
HacneacrBennsie Pabota ¢ yueObHnKoMm. ¢ Tabmuubl U
Oosie3nu uenoBeka. | Pazdop TE€HETUYCCKUX OOJIe3HEH | TUTaKaThl.
YeJI0BEeKa.
[IpocmoTp BUIEOPpParMEHTOB.
OO6cyx1eHne 0JIyYeHHBIX 3HAHUI.
14, MepunuHcKas P DIIeKTPOHHBI
aboTa ¢ pa3laTOYHBIM MaTEPUATIOM.
reHeTHka 1 Cnymanue 0ObsICHEHUI yUUTEs. ¢ Tabmuue! v
JOCTIDKCHUA CamocTtosTenpHas padoTa ¢ yaeOHUKOM. TI1aKATBI.
OMOTEXHOJIOTHH.
15. TeopuectBo B | PaboTa ¢ pazgaTouHBIM MaTEpHAIIOM.
XKU3HU yenoBeka M | Ciymianue oObSICHEHUN yIUTEs.
oOmecTBa. CeMmuHapCKOE 3aHSTHE.
CocraBiieHHe NPOEKTa.
[ToaroToBka Kk KOHTPOJILHOM padoTe.
16. KontponwsHas | Pemenne 3aqanuii KOHTPOIBLHON paOOTHI.
pabota No 1.
17. HapctBo | Cnymanue 0ObICHEHUH YIUTETIS.
Bupycsl. PaboTa ¢ 10MOTHUTEILHBIM MaTEPHUAIOM.
Bupychbie CocraBieHue Kiacrepa.
3a00J1€BaHMs. Paz6op BUPYCHBIX 3a00JICBaHUMN.
Amnanus DNEeKTPOHHBIE TaOJIULIbI U TIJIAKaTHI.
KOHTPOJIBHOM PaGora ¢ Bugeodparmentamu.
paboTHI.
Knemounwti I. Knetounstii | Cniymianue oObsICHEHUIN yunuTeNs. DJIEKTPOHHBI
YpoeeHs YPOBEHb CamocrosTenbHas paboTa ¢ yaeOHUKOM. | € TaOJULbI U
scuznu (7 4). | OpraHusaluu OT6op u cpaBHeHHE MaTepuaia IO | MIAKATHI.
KUBOM MaTepuud M | HECKOJIBKUM HCTOUHUKAM.
ero poIb B
IPUPOJIE.
2. Knerka wu ee | Pabora B mapax. Mukpockon
CTPOCHHE. PaGora B rpynmax. nndpoBoi,
Opranounst  kak | CocTaBieHUE OMOPHOM TaOIHUIIBL. MUKpoIpena
CTPYKTYpHBIE Crnymmanue oObsICHEHUI yIUTes. paTsl
KOMITOHEHTBI IIpoBepka 3HaHUN.
[IUTOTIIIA3MBI.
3. Knerounslii | Cnymanue oObsSCHEHUH yauTes. DIEKTPOHHBI
LUKJI. Henenue | PaboTta ¢ MOy TbHBIMU TAOTUIIAMH. € TaONuIbl U
KIeTkhn — mMuTo3 | | Pabora c OMOJIOTUYECKHUM | MJIAKATHI.

MENO03.

KOHCTPYKTOPOM.

4. Crpykrypa u

GbyHKITII
XPOMOCOM.

Craymanue oObSICHEHUH yIUTeNs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
Pabora ¢ kapToukamu.
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5. Hcropus
pa3BUTHUS HAYKHU O
KIIETKE.

Pabora ¢ pa3gaTouHBIM MaTepHAIOM.
Caymanue 0ObSICHEHUH yIUTEIs.
CamocrositenpHas paboTa ¢ yueOHUKOM.

6. Tapmonus wu
11e71eco00pa3HOCTh
B JKUBOW IIpUpPOJIE.

PaboTa ¢ pa3naTodHbIM MaTepUaIOM.
Caymanue 0ObSICHEHUH yIUTES.
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
CeMmuHapcKoe 3aHsTHE.

[HoaroroBka K OMOJIOTHYECKOMY
TECTUPOBAHUIO.
7. buonornueckoe | Pemienne  3agaHuii  OMOJIOTHYECKOTO
TECTUPOBAHUE TIO | TECTUPOBAHUS.
riase 2.

Monekynapu
blil  YpO6eHb
acuznu (10 u).

1. MounekynspHsblii
YPOBEHb  JKH3HH:
3HAa4YCHUE U POJb B
pHUpO/IE.

Paborta ¢ pa3gaToyHBIM MaTepHUaIoM.
Cnymanue 0ObsICHEHUH yUuTes.
CamocTrosTenpHas padoTa ¢ yaeOHUKOM.
Pa6ora B rpynnax.

OOcyxIeHre BOIPOCOB.

2. OcHOBHBIE p DJIEKTPOHHBI
aboTa ¢ pa3IaTOYHBIM MaTEPHUATIOM.

XUMHUHCCKHC . | Cnymanue oObSICHEHUHN YIUTEIA. e Tabmuubl 1

COCIMHCHII JKNBON | 1\ 1o cTostTembHAS paboTa ¢ yueOHUKOM. TLTaKaTRL.

MATCPHH. PaGora B rpynnax.

Crpykrypa u

byHKIIUN

HYKJIEHHOBBIX

KHCJIOT.

3. [Ipornieccrt | Cnymanue 0ObSICHCHUH YIUTEIIA. DJIEKTPOHHBI

cuHTe3a B JKHMBBIX | CaMOCTOsITeNIbHAS paboTa C yAeOHUKOM. | € TaOJWIbl U

KJIETKaX. OTbéop u cpaBHeHHME MaTepuaga IO | IUIAKaThI.
HECKOJIbKUM HCTOYHHUKAM.
3anoJIHeHHEe ONIOPHOM TaOJIUIIBI.

4. [Iporieccrl | PaboTa ¢ pazgaTouHbIM MaTEpHAIIOM. DJIEKTPOHHBI

onocuHres3a Oenka. | Penrenue 3amayd. e Tabiunel U
Cnymanue 0ObsICHEHUI yUUTEIs. ITaKaThl.
Pabota c OuosornueckuM | buonornueck
KOHCTPYKTOPOM. ui

KOHCTPYKTOP

5. Monekynsapubie | Pabota ¢ pa3gaTo4HbIM MaTepHalioM.

MIPOLIECCHI Pemenue 3anau.

paciernaeHus. Cnymanue oObsICHEHUI yIUTes.
PaboTa B mapax.

6. Xumunyeckoe | Crnymanue oObsSICHEHUHN yUUTeNs. DJEKTPOHHBI

3arpsi3HEeHue CamocTtosTenbHas paboTa ¢ yaeOHUKOM. | € TaOJNUIIbI U

OKpYXKarolen OTbéop u cpaBHeHHE MaTepuana IO | TJIAKaThI.

Cpensl KaK | HECKOJIbKUM HCTOYHHUKAM.

riobanpHas CeMuHapCKOe 3aHSTHE.

9KOJIOTHYeCcKas Pa3bop mpemnoxenuit mo Oopebe ¢

npobnema. Bpewms | 5KOTOTHYeCKUMU MpoOIeMaMH.

3KOJIOTUYECKOU

KYJIBTYPHIL.

7. 3akmovenue: | Ciaymanue 0ObICHEHUH yIUTes.

CTPYKTypHBIE CamocTosTenpHasl paboTa ¢ yaeOHUKOM.
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YPOBHH OT1bop ™ cpaBHEHHE MaTepuaia IO
OpraHu3auu HECKOJIbKUM HCTOYHHUKAM.

YKHUBOW MaTE€pHUH.

8. O6o0mmenue | Pabota ¢ pa3gaTrouHbIM MaTepHaIOM.
3HaHUM 10 Kypcy | Pemenue 3anay.

ouosorun 11 | 3akperieHue 3HaHUM 110 TEME.

KJ1acca. IToaroToBKa K KOHTPOJILHOU paboTe.

9. Urorosas | Pemenue 3aanuii KOHTPOJILHON PabOTHI.
KOHTPOJIbHAS

pabora.

10. Anamms | McnipaBnenue ommooK.

KOHTPOJIBHOU Pa30op 3ananuii KOHTPOJIbHOM pabOTHI.
paboTHI. Crnymanue 0ObsICHEHUH yUUTEs.
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