Pa0ouas nporpamma y4e0HOro Kypca
«buogorus. IlpoekTHO-NCCICAOBATEIBCKAS 1EATEIBHOCTD)»
5-9 kiaccenl

HOACHUTEJBHASA 3AIINCKA

AKTyaJlbHOCTb M Ha3zHadyeHWe nporpammel. [Iporpamma pa3paborana B
COOTBETCTBUU C TpeOOBaHUAMU denepanbHOTO rocyAapCTBEHHOTO
00pa30BaTEeNBLHOTO CTAHIaPTa OCHOBHOTO 00IIIeT0 00pa3oBaHusl, OpUEHTHUPOBAHA Ha
o0ecrnieueHrne WHANBUAYAIbHBIX MOTPEOHOCTEH OOYyYarOIIMUXCS W HamlpaBlieHa Ha
JOCTHKEHHE TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHMsSI C YYETOM BBIOOpa Yy4YaCTHUKaMH OOpa30BaTENbHBIX OTHOIICHUN
y4eOHBIX KypCOB.

AKTyanpHOCTh peajiu3alliil  JTaHHOW TIPOrpaMMbl  OOYCJIOBJIEHA CaMOM
O0COOEHHOCTBIO MPOEKTHO-UCCIIEAOBATEIbCKON AESITENbHOCTU. DTa JIEATENbHOCTh
JIEKUT B OCHOBE MO3HABATEJIBHOIO MHTEpeca peOeHKa, SIBISIETCS 3aJI0TOM YMEHUs
IUTAHUPOBATh JHOObIE IEUCTBUS U BaXKHBIM YCIOBUEM YCIICITHON pean3alun UaeH.
JIroOble W3MEHEHHS COBPEMEHHOIO OOIIeCTBAa CBA3aHbl C IPOEKTAMH H
UCCIIEJOBaHUSIMU — B HAyKe, TBOPUECTBE, OM3HEce, 001ecTBEeHHOM ku3HU. [loaTomy
BaYXHBIM 2JIEMEHTOM Pa3BUTHUS JUYHOCTH 00yYaroIierocs Aapisercs (GoOpMUpPOBaHUE
OCHOBHBIX HaBBIKOB IIPOEKTHO-UCCIIEA0BATEIBCKON IEATEIbHOCTH.

[Iporpammoii npeycMOTpeHO (hOPMUPOBAHUE COBPEMEHHOTO TEOPETUUECKOTO
YPOBHSI 3HaHWM, a TakkKe M MPAKTUYECKOro OmNbITa pabOThl C JIaOOPaTOPHBIM
00OpyJOBaHUEM, OBJIAJICHUE MPUEMAMU HCCIEAOBATEIbCKON JI€ATEIbHOCTH.
Metonbl  opraHuM3alMd  00pa30BaTEIbHOM W HAYYHO-UCCIEI0BATEIbCKON
NeATETbHOCTH Ipe1yCMaTpUBAIOT dbopmHpoBaHue y oOy4Jaronmxcs
HECTaHJApPTHOIO TBOPYECKOTO  MBIIUICHHS, CBOOOJBI CAMOBBIPAXKEHUS U
VHIUBUYAIBHOCTHU CYKIEHUN.

Jlis monHOro ydera moTpeOHOCTEH ydaluxcs B MPOrpaMMe HCIOJIb3YeTCs
T depeHIIMPOBaHHBINA MMOAXO0M, YTO CTUMYJIUPYET Y4Yallerocss K YBEIMUYEHUIO
NOTPEOHOCTH B HWHIWBHUIYAJIbHOW, WHTEIUIEKTYaIbHOM W TO3HABATEILHOMN
JEATEIbHOCTH M Pa3BUTHIO HAy4YHO-HCCIENOBATENBCKMX HaBBIKOB. I[Iporpamma
CTaHET BOCTPEOOBAaHHOM B MEPBYIO OYEpedb WIKOJIbHUKAMHU, KOTOPbIE HMEIOT
CTOMKMI HMHTEPEC W COOTBETCTBYIOIIYIO MOTHBALIMIO K H3YYEHUIO MPEAMETOB
€CTECTBEHHO-HAYYHOT0 IIUKJIa, ECTECTBEHHBIM HAYKaM M TEXHOJIOTHSIM.

B noapocTkoBOM BO3pacTe ydaluecs MposiBISIOT CBOIO 3aMHTEPECOBAHHOCTD
B TOM MJIM MHOM 00JacTH 3HaHUM, HAYYHOM HapaBJICHUH WK MPOPECCUOHATBHON
nesteabHocTH. TakuM 00pa3oM IpOUCXOIUT (POPMUPOBAHUE MO3HABATENILHON U
npo(ecCUOHANBHON  COCTABJSIOIEH  JMYHOCTH, I[IOMOTaeT ydJaliemycs B
ornpeeneHnu OyaylIero XU3HEeHHOTO MyTH U B TPo(eCcCUOHaIbHOM BBIOOpE MOCIIe
OKOHYAHHUS IIKOJIBI.

[TonobHOTO poja 3aMHTEPECOBAHHOCTb CTUMYJUPYET MOCTOSHHOE >KeJaHhe
IIKOJIbHUKA K MO3HAHUIO HOBOT'O, PACIIMPEHUIO U YIITyOJEHUIO COOTBETCTBYIOIIMX
3HAHWM, U TMOJIyYEHUI0 HOBBIX B TOM YHUCJE IMPAKTHUYECKHMX HABBIKOB, a TaKkKe
MOTHUBHPYET y4dallerocsi Ha Npo(OopHeHTaLHIO.

[TporpaMMma HarienieHa Ha TOMOIIL PEOCHKY B OCBOEHUU OCHOB OpPraHU3alliu U




OCYIIECTBJICHUSI COOCTBEHHOW MPOEKTHO-MCCIICIOBATEIHCKON ACITEIBHOCTH, a
TaKXke, MPUOOPETEHUH HEOOXOAUMOTrO OIbITA Il pabOThl HaJ WHIWBUAYAJIbHBIM
HCCIIeIOBAHUEM WJTH MPOoeKToM. [IporpaMMa momMoskeT NIKOJIBHUKY B O0Jj1ee ri1y00oKo
W3YYEHUH WHTEpECymoed ero o0JacTh eCTECTBEHHBIX HayK, a TaKke B
MPUOOPETCHUHN BAXKHBIX COITMATBLHBIX HABBIKOB, HEOOXOAMMBIX ISl IPOYKTUBHOM
coraan3anuu GOPMUPOBAHUS TPAKIAHCKOM IMO3UIINHU:

— HaBBIKa CAMOCTOSITEILHOTO PEIICHHS aKTyaJIbHBIX UCCIEA0BATEIbCKUX WIIH
MPAaKTUYECKUX 3aJlay, BKIIIOYAIOIIETO B CE0Sl YMEHUE BUJIETh M aHAIM3UPOBATH
poOJIeMBbI, HYXIAIONTUECS B PEIICHWH, YMEHHE ACTAIBHO MpOpadaThBaTh MU
peann30BBIBaThL CHOCOOBI PabOTHI ¢ HUMH, YMCHHE IIJIaHUPOBATh COOCTBEHHYIO
paboTy U CaMOCTOSITEIbHO KOHTPOJUPOBATH CBOE MPOJBUKEHUE K KEIAEMOMY
pe3yabTary;

— HaBbIKAa TCHEPUPOBAHUSA U OPOPMIICHUSI COOCTBEHHBIX UICH, 00JICUEHUS HX
B YA0OHYIO IS pacrnpocTpaHeHus Gopmy;

— - HaBblKa YBAXHWTEJIIBHOTO OTHOIIEHUS K YYXHM B3IJIAJaM M HUJESIM,
odOopMIICHHBIM B paboTax Jpyrux JrOjJel, APYruX aBTOPOB — BIAJCIIBIICB
HWHTEJJIEKTYaJIbHOW COOCTBEHHOCTH;

— HaBbIKa NYyOJWYHOTO BBICTYIUICHHS Iiepes OOJBIION ayauTOpHUEH,
apryMEHTUPOBAHUSI M OTCTaMBaHUA CBOEH TOYKM 3pPEHUs, OTBETOB Ha BOIPOCHI
CBEPCTHHMKOB M B3POCJBIX, YOSKIEHUS APYTUX B CBOCH IpaBOTE, MPOIBHKCHHS
CBOMX MJCH;

— HaBbIKa paboOThl €O  CHEHHAIM3UPOBAHHBIMU  KOMITBIOTEPHBIMU
nporpaMmamu, J1abopaTOpHBIM OOOPYJIOBAHMEM, TEXHUUYECKUMH YCTPOUCTBAMU,
OMOIMOTEYHBIMU (POHIAMH U HHBIMU PECYPCaMH, C KOTOPBIMHU MOXKET OBITh CBsSI3aHa
MIPOEKTHO-UCCIIEIOBATENbCKAS JIEATEIbHOCTD IIKOJIbHUKA.

Kpome Toro, paboTa mIKOJbHUKA HaJ MPOEKTOM WM UCCIIEIOBAaHUEM OyIeT
CrIocOOCTBOBATh M PA3BUTHIO €TI0 aJICKBATHOM CaAMOOIICHKH.

Peanm3ainus nporpaMMel ¥ GOpMBI IPOBEICHUS 3aHATHH.

JlaHHas mporpaMMa paccuruTaHa Ha paboTy CO MIKOJbHUKAMH 5-9 KIIacCOB.

Ilenarory Ba)kHee€ aKIIEHTHUPOBATh CBO€ BHMMAHHME HE CTOJBKO Ha KayeCTBE
pe3yapTara MpoeKTa WM HCCIASAOBAaHUS, CKOJBKO Ha TOM, YTOOBI ydJalIuiics
MOJTy4daJl 3HaHUSI B TOM YKCJIE U Y€PEe3 BHIIMOJHEHUE MTPAKTUUECKOT0 3a/IJaHUs, Aeal
BBIBOJIbI M YMO3AaKJIIOUCHHUS Ha OCHOBAHUM CBOETO WCCICAOBAHMS, YUYHJIICS
CpaBHUBATh €r0 PE3yJbTaThl C TEOPETUUYECKUM MaTEpHaJIOM U HUCCIEIOBAHUSIMU
JPYTUX IIKOJHHUKOB. TakuM o0O0pa3om, IIKOJbHUK OCBOUT OCHOBBI MPOEKTHO-
HCCIIEIOBATENIbCKOM AEATEIbHOCTU ¥ TPUOOPETET HAaBBIK KPUTUUECKOTO OTHOIIICHUS
K MaTepuaiy.

[Iporpamma pa3zdbuTa Ha MOIYJIU CIEAYIOLIUM 00pa3oM:

— 5 kiacc Moayib «Kak >KMBOTHBIE U PacTEHUs MPUCIIOCAOTUBAOTCS
(?BOTIOIIMOHHAS IKOJIOTHS) — 34 Yaca B 1o

— 6 xmacc moaynb «Kak >KMBOTHBIC M PacTEHUS MPHUCIIOCAOINBAIOTCS
(2BOJTIOLIMOHHAA 3KOJ0THsA) — 34 Yaca B roji.

— 7 xnacc moayib «buorexnonorun» — 34 yaca B ros

— 8 kiacc monyib «buorexnonorun» — 34 yaca B roa




— 9 ximacc Monynp «MonekynsapHble OCHOBBI  (DU3HOJOTHH H
dbapmakoiorum» — 17 4acoB B roJ

B3auMocBs3b ¢ nporpammoii Bocniutanus. [Iporpamma kypca pa3zpaboraHa ¢
y4€TOM PEeKOMEHJIalluid paboueld mporpaMMbl BOCIIUTAHUS, YIYUTHIBAET TICUXOJIOTO-
nearornieckue 0COOCHHOCTH JaHHBIX BO3PACTHBIX KaTeropuid. DTO MO3BOJISET Ha
MPAKTUKE COEAVMHUTH OOYYalollyl0 M BOCHUTATEIBHYIO JEATEIIBHOCTH IE/arora,
OpPUECHTUPOBATh €€ HE TOJBKO HAa WHTEUIEKTyaJlbHOE, HO W Ha HPABCTBEHHOE,
COI[MAIbHOE pa3BUTHE PEOCHKA. DTO MPOSBIISIETCS

— B MPUOPUTETE JMYHOCTHBIX PE3YyJbTATOB pEATU3ALNU MPOTrPaMMBbl
BHEYPOUYHOM JEATEIIbHOCTH, HAIIEAUIMX CBOE OTPAKEHUE M KOHKPETU3AIUIO B
MIPUMEPHOM MTPOTPaMM€E BOCITUTAHMS;

— B BO3MOYKHOCTH KOMIUIEKTOBAaHUSI PAa3HOBO3PACTHBIX TPYII s
OopraHu3anuu mpoQopueHTAIMOHHON JEATEIHbHOCTU IKOJIHHUKOB, BOCIIUTATEIILHOE
3HAYEHUE KOTOPBIX OTMEUYAETCS B MPUMEPHOM MporpaMMe BOCTIMTaHUS;

— B UHTEPAKTUBHBIX  (opMax  3aHATUM 1  MIKOJbHHUKOB,
o0ecrieunBaONIMX OOJIBIIYI0O UX BOBJICUEHHOCTh B COBMECTHYIO C I€IaroroM M
JPYTUMU JE€TbMHU JEATEILHOCTh U BO3MOXKHOCTh 00pa30BaHus Ha €€ OCHOBE JIETCKO-
B3POCJIBIX OOIIHOCTEH, KIIOYEBOE 3HAUYEHHE KOTOPBIX JJIsi BOCHHUTAHUS
MOAYEPKUBAECTCS TPUMEPHON MTPOrPaMMOM BOCIIUTAHUS.

Oco0eHHOCTH pabOThl YUHUTEIS [0 TPOrpPaMMe.

3ajmaya y4MTells COCTOMT B TOM, 4YTOOBI CONPOBOXKAATh IIPOLIECC
poecCUOHAbLHON OpPUEHTAIlMU IIIKOJIbHUKA, PACKpPbIBasl MOTEHIMAT KaXKI0Tro
yepe3 BOBJICYCHUE B MHOTOOOPAa3HYIO JIEATEIbHOCTh, OPTaHU30BAaHHYIO B Pa3HBIX
dbopmax. Ilpu 3TOM pe3yapTaroM padOThl YUHUTENS B MEPBYIO OUEpeb SIBIISICTCS
JUYHOCTHOE pa3BUTHE ydalierocs. JINYHOCTHBIX pPE3ylbTaTOB YUHUTEIh MOMKET
JIOCTUYb, YBJIEKAs YUYCHUKA COBMECTHOM M MHTEPECHON UM 000UM AESTEIbHOCTHIO,
yCTaHaBJIMBass BO BpeMsl 3aHITHH J10OpOKENTATEIbHYI0, MOIACPKUBAIOIIYIO
atMoc(epy, HachIIIas 3aHATUS LICHHOCTHBIM COJIEPKAHUEM.

[IpumepHas cxemMa NPOBEAECHHUS 3aHATHUN 0 MPOTrpaMMe:

1. OOBsiICHEHNE TEOPETUYECKOTO MaTepUaa 1o TeMeE.

2. [ToaroroBka K KCEPUMEHTAIBHOMY 3aHATHIO, 00CYKIeHHE 00BEKTOB JIJIs

MPAKTUYECKOTO 3aHSATHUS.

3. IIpoBeneHue MNpPaKTUYECKOTO 3aHATHUS — OCHOBHAs 3a/laya OCBOCHHUE
METOJ0JIOTUU

JAHHOT'O 3KCIIEPUMEHTA.

4. ITo OKOHYaHUU TPEAJIOKHUTD JIETSIM, KOTOPbIE 3aUHTEPECOBAIIUCH IAHHBIM

HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIENOBATEIbCKUM MpoekT. s 3Toro
HEOOXO0IUMO

00CyIUTh 00BEKTHI, KOTOPhIE YUECHUK OYJeT UCCIeI0BaTh, COCTaBUTh IIJIaH

HKCTIEPUMEHTA.

5. IlomMoub y4eHUKY MTPOaHATU3UPOBATH PE3yJIbTAThl SKCIIEPUMEHTA.

OueHuTh  pe3yJbTaThl  MPOEKTHO-UCCIEIOBATEIbCKON  JIESITEIBHOCTH
IIKOJIBHUKOB MO>XHO B TMPOIIECCE 3alTUThI UMH CBOUX PabOT B paMKax IIKOJIbHOMN
HAyYHO-TIPAKTUIECKON KOH(DEPEHITUH.




Coaep:xxanue yueOHOro Kypca
5 kiace
Monyab «Kak :KMHBOTHbIE H PACTEHHUS PUCIOCAOIMBAIOTCS» (IBOJIONMOHHASA
IKOJIOTHs1)

1. MBI icclienyeM >KHUBbI€ OObEKThI

CBolicTBa U CTPOCHHE KUBBIX OPraHU3MOB (CTpOoeHue KIeTkH). Bu, ocoop —

OpraHu3M Kak eluHas cuctema. Apantauuu (mpucrnocobsenus). [lonstue
roMeocTtasza KMBOro opranm3ma. CmnocoOsl ero mnomaepxanus. [lonsTHe
BapUATUBHOCTH Npu3HaKa. MccmenoBaTenbckue padoTel «Bcee u (CHHUITBI, OCTKH,
Oepesbl U T.1.) oauHakoBbie? DoTokBecT». OrpaHuueHUs: MOPPOIOTUUECKUX U
¢dbuznonornyeckux aganrtauuii. [louemy opraHu3mbl HE CTAHOBSITCA OECKOHEUHO
OOoNBIIMMU, MaJCHPKUMH, BCesTHBIM. [IpakTrdeckas pabora «CocTaBisieM KHUTY
PEKOPIIOB PACTEHUI U )KUBOTHBIX HAIIETO Kpas».

2. BousiHre OKpy»Karuiei cpebl Ha JKUBbIE OPraHU3MBbI

dakTOophI OKpY>Karolen cpeabl (abuoTtuyeckue, OnoTuveckKue,
anTpornorennsie). [Ipumepsl abnoTndeckux (HakTOPOB, OKa3bIBAIOIIUX OCHOBHOE
BIIMSHUE Ha JKU3HEIECATEIBHOCTh JKMBBIX OpPraHU3MOB: TEMIIEpaTypa, CBET,
BiIaxHOCTh. [IpakTuueckoe 3ansitue «lIBer m Temno» (KyOWMKH JibJla B3BECHUTb,
noJIokUTh B yamiku [lerpu Ha pazHonBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO ObicTpee pactasii). [IpakTudeckoe 3anarue «Uto pacTBopsieTcsi B
BoAe» (dkcnepumeHT <«OKuakuii nom»). Ilpaktuueckoe 3anstue «Jduddysus
BEILIECTB B BOJIE (pacTBOPHI)», «JIBUXKEHHE PACTBOPOB MO LBETKY». [IpakTuyeckoe
3ansTue «Jlen miaBaer B Boje (alicOepru, 3amep3anue BogoeMoB)». [Ipaktuueckoe
3aHsitue «Jlem mpu  3amep3aHuM  pacuupsercs»  (paspylieHue — KaMHS
(mouBooOpa3zoBaHue), 3aMmep3aHue  KIETOK). (OCHOBHbIE 3aKOHOMEPHOCTHU
NPUCHIOCOOJICHUSI  KMBBIX ~ OPraHU3MOB K  aOMOTHYECKUM  (pakTopam.
[Ipucnocobnennsi K OCHOBHBIM a0MOTHUYECKHM (pakTopam: TemIeparypa,
BIAXXHOCTh U cBeT. [IpakTtuueckoe 3anarue «llly6a» (KyOuWku Jibjla 3aBEpPHYTH B
pa3Hblii MaTtepuan, B3BecuThb). [IpakTuueckoe 3aHsitue «IIMrMEHTBHDY (MOXKHO
pa3zeuTh Ha BaTMaHe Kpacutenu u3 giomactepoBy. [IpakTudeckoe 3anstue «Kak
JKUBOTHBIC TIIaBAlOT B Boje» (DKCIEepUMEHT C mureTkoit). VccnemoBarenbckue
pabotel «BnusiHue cBeta (Teruia, BIAXXHOCTH, COCTaBa IMOYBBI) HA PACTEHUS B
€CTECTBEHHBIX MM UCKYCCTBEHHBIX YCIOBHIX)» (Ha JOCTYITHOM MaTepuare).

6 xkiacc
Moayab «Kak )KUBOTHBIE U PACTeHHMS MPUCIOCAOIMBAIOTCS» (IBOJIIOLUOHHAS
IKOJIOTHS)

1. B3auMo1eficTBUS JKUBBIX OPTaHU3MOB

buotnueckue  (dakToprl.  3aKOHOMEPHOCTH  Pa3BUTHUS  MEXBHJIOBBIX
B3aUMOOTHOIICHUH. Ko3BoIoIus (XUIHUK-KEPTBA; Mapa3uT-Xx03a1H) IBOJIOIHUS
cTtpateruii nmoObiBaHus iy, ComnuanbHOCTh. Bunbi-BceneHnpl. IlepeueHb
pacteHuit  Bpemuteneil. MccrnemoBarenbckas — pabota  «HabOmomenust  3a
B3aMMOOTHOIIICHUSIMU KUBOTHBIX TIPU TOOBIBAHUY MTUTITH (KOPMYIITKH JJIST TITHIL, JIJI5
TOPOJICKMX WJIM CEeTLCKHUX KHUBOTHBIX). BeO-kamepri». MccnenoBarensckas pabora
«PacnpocTpaHeHne BUI0B CHHAHTPOIIOB B HAIIEH MECTHOCTID.

2. YenoBek B )KM3HU PACTEHUH U KUBOTHBIX (11 yacon)




AnTponorennsie (aktopsl. [IpaBma 5m, 4TO MEPBOOBITHBIC JIIOAU KU B
rapMOHUU ¢ npupooil. OnoMalIHUBaHUE U MPUPYUYEHUE KUBOTHBIX U PACTEHUH.
3adeM criacaTh BRIMHUPAIOIINE BUJIbI, KaK 3TO JenaTh. KynbTypHble pacTeHus U UX
nukue npeaku. I[loyemy BakHO HX coxpaHsaTh. Pa3zHooOpasue KyJIbTYpHBIX
pacTeHU M UX 3HAYCHHUE B JKU3HU uesoBeka. KpacHas KHUTa Ballle TEppUTOPUH.
Oco0o0 oxpaHsieMble TEPpPUTOPHUH, 3amoBenHUKH Poccum m mwupa. [Ipaktuueckas
pabora  «Pa3HOoOOpasume  KyJIbTYpHBIX pAacTeHU B  BalleM  PETUOHE.
HccnenoBarensckas padota «BnusHue aHTPONOTeHHBIX ()AaKTOPOB HA PA3BUTHE
pacTeHHid B TOpPOAE/HACETICHHOM IIYHKTE». OKCKypCHs/TpakThuyeckas paborta
«OOIIT B Bamem peruoHe — yHUKaJIbHbIE 00BEKThI TPUPOIBI».

3. DKOJIOTUYECKUE HUIIU

buochepa — omma w3 BaxkHeWmux obOomouek 3emum. YTo Takoe
«3KOJIOTUYECKHE HUIIM» U Kak OHU (opmupyrorca? dopmupoBaHue 3HAHUN IO
OMOpa3HOOOpa3ni0  KU3HEHHBIX  (OpPM, TOBEIEHUYECKHX MPUCIIOCOOJICHUH,
Moau(UKallMOHHAs HW3MEHYMBOCTH (Ha ©0a30BOM ypoBHE). PacturenbHbie
cooOlecTBa W HX TUlbl. Pa3BuTue M CMEHBI PACTUTEIbHBIX COOOILIECTB.
HccnenoBarenbckue paboThl «DKOJIOTMYECKUE HUIIM BOKPYr TeOs — ONHMCAHME
(dakTopoB OKpy:xarlel cpeasl». MccnenoBatenbekue padoThl « PEHOIOTHYECKHE
HAOJTIOICHUS.

7 Kkiace

Monyab «buorexHosorusp»

1. buorexHoJsiorug

[loHsiTHE OMOTEXHOJIOTHH. 3a4eM YEJIOBEKY OMOTEXHOJOTMH, B YeM HX
IPEUMYIIECTBO MEpel] XUMUYECKUM CUHTE30M. OCHOBHbIE OHOOOBEKTHI
OMOTEXHOJIOTUH: MPOMBILUIEHHBIE MUKPOOPTaHU3MBbI, KJIETKM M TKAHU PACTEHUH,
KUBOTHBIX M 4elloBeKa, OuokaranusaTtopsl. [Ipaktuueckas pabota «IIpumepsl
MPUMEHEHUsI OMOJIOTUYECKUX O0BEKTOB B TBOEH U3HW». ChIphe MJ1s1 OMOCHHTE3a U
OlLIEHKa ero Ouoyiornyeckoil 1eHHOCTH. OCHOBHBIE MCTOYHUKH YIJIEpoja, a3oTa,
docdopa, MukposiemeHToB. VcciaenoBanue HOBBIX UCTOUHUKOB ChIpbs (BKIIOUAs
BOIPOCHI €ro MpEeABAPUTEIBHON 00padOTKH), pa3paboTKa HOBBIX MUTATEIHHBIX
cpel, B TOM 4YHCIE BKIIOYAIOUMX OHOCTUMYISATOPbI M JPYrHe SJIEMEHTHI
yIOpaBiICHUS U ONTUMU3AIMMU TMPOIECCOB OMOCHHTE3a. MeTonbl ONTHMHU3ALUU
NIUTATENBHBIX CPELI.

2. Mukpob6uoJiorus

[TonoxeHnue NpPOKAPUOTOB B CHUCTEME oOpraHudyeckoro wmupa. CrpoeHue
OakTepuanibHOM KieTku. Kraccubukanus Oaxtepuil. Mopdonorus Oakrepuil.
[IpocThie U ClOXHBIE METOIBI OKpalIuBaHus OakTepuil. PuznoIoruss OaKTepuil:
NUTaHuE, JAbIXaHUE, POCT M Pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu
(axcTpeMODHIBHOCTh, OCOOEHHOCTH CTpPOCHUSI KIeTkHu). JlabopaTopHas paboTta
«PukcupoBaHHbIE TNpenapaTel OakTepuil. OmnpeneneHue (HOPMbI MPEATOKEHHBIX
KYJIbTYp MUKPOOPIaHU3MOB, HCIIOJIb3Ysl TPOCTOM MeTon okpacku» JlaboparopHas
pabota «OmnpezaeneHue Tuna KJIETOYHON CTEHKH METO/I0M OKpalnBaHus 1o ['pamy»
(mpu  HaMUYWKM  PEAKTHUBOB). MOJIOYHOKHCIOE U CHOUPTOBOE OpOXKEHUE.
dortotpodubie U xemoTrpodHbie OakTepuu. KuHeTnyeckoe ommcaHue mporecca
pocTa MUKPOOPTraHM3MOB. DKCIIOHEHIIMAIbHas MOJenb pocta. KuHeTtnka rudenu




MukpoopranusmoB. JlabopatopHasi pabora «lIpuroToBiieHHe TPHKU3HEHHBIX
npenapaToB MOJIOYHOKHUCIIBIX OakTepuity. [laTorennsie 6akrepuu. YyMHas nanoyka
W 4YepHas CMepTh, OOTYIHM3M, CTOJOHSK, TyOepkyne3. Mcropus OopwrOBI ¢
OakTepuanbHbIMU UHpeKImMsAMU. JlabopatopHas pabora «lloceB cMmbiBa ¢ pyk Ha
yamku [lerpu». JlabopatopHas padora «BeiaeneHue ynucTon KyabTypbl OaKTEpHUH.
Meton paszBenenuii. MeTton wucromaromero mrpuxay. JlabopaTtopHas pabora
«Mopdonoruueckass ~ XapakTEpPUCTHKA  BBIJCICHHOW  YHUCTOM  KYJIBTYpPHI:
XapaKTEPUCTHKA KOJIOHUH, (popMa OAKTEpHiA, THUIT KIIETOYHON CTEHKI.

Boiina OeckOHEYHOCTH: AaHTHOMOTHKH TNPOTHB OakTepuil. MexaHU3MBI
NEUCTBUNM aHTHUOMOTHKOB. MeEXKKIETOUHAass KOMMYHHKAIUs Oaktepuil. UyBCTBO
kBopyma. JlabopatopHas pabora «CpaBHEHHE pOCTa MUKPOOPTAaHM3MOB Ha YaIlKe
06e3 u c¢ pnobaBineHus aHTUOMOTUKOB» MccnmenoBarensckas pabota «llomck
MHKPOOPTIaHU3MOB, 00J1a1ar0IINX AHTAarOHUCTUYECKOU AKTUBHOCTBIOY.
[Ipumenenue OaxTepuii uenoBekoM. KuHeTmyeckoe omnucaHue OMOCHHTE3a
MPOAYKTOB MUKpOOpraHu3mMamu. bakrtepuu, KOTOpble MOTYT pa3iararh IUIACTHK.
HccnenoBarenbckasi  pabota  «BbiaeneHne  MOJIOYHOKHCHBIX — OakTepui,
UCCIIEIOBAHUE UX AKTUBHOCTH.

Mukpoopranu3Mbl B arpoOHOTEXHOJOTUU. VICKyCCTBEHHBIE acCOIMAIlUU
pacTeHud ¢ MuUKpoopraHusMmamu. MccrnenoBatenbckas pabora «Beigenenue
OaKTepuil MOJE3HBIX JIJIST PACTCHUI.

3. DyKapuOTHYECKHE OPraHu3Mbl B OHMOTEXHOJOIMH (IUIECHEBLIE TI'DHUOBL,
JIPOKKHU, BOJIOPOCIIH)

[1necHeBbIe TPUOBI MPOIYIIEHTH OMOJIOTUUYECKH aKTUBHBIX BEILIECTB.

OO6m1as xapakTepUCTHKA APOKKENH caxapoMulleToB. MicTopust HCOJIb30BaHUS
JIPOXOKEH B TPAJAUIIMOHHOM OWOTEXHOJOTUMU. TEXHOJOTMU BHUHOMACIUS W
xJ1e00neYeHus], CreUuaIn3upPOBaHHbIE Pachl JPOoxoKed. MeTabomu3M IpOoXIKen.
Peakmust crnmproBoro Oposkenus. JlaGoparopHasi pabora «Iloacyer kieTok
npoxoxeit B kamepe ['opsieBa». JlabopatopHas paborta «OOHapy>KeHHE MPOITYKTOB
CIIUPTOBOTO OpOKEHUS: ATHJIOBOTO CIUPTAa W YIVIEKUCIOro razay. [lomyuenue
BTOPUYHBIX METAa0OJIUTOB B JpoKxkaxX. JpoXoku Kak MHpPOAYIEHTHl OUOTOILIUB.
[Tomy4enue 1eneBbIx 0€TKOB B Apoxkxkax. OCOOEHHOCTH BET€TaTUBHOTO U TTOJIOBOTO
Pa3MHOXEHUSL y APOXKIKEW, 3HAYEHUWE H3YYEHUS MHUTO3a W LUTOKUHE3a A
ONTUMHU3ALMU TPOLECCOB KYyJIbTUBHUPOBAHUS JIPOMOKEBBIX IITAMMOB, MOHUMAaHUS
MPUYUH TMATOTEHHOCTU NPOXOKEH U TpUOOB, MOMCKA MUIIEHEH (QYHTHIUAOB U
pa3pabOTKM HOBBIX JIEKApCTBEHHBIX TmpenaparoB. JlabopaTopHas pabota
«HaOmronieHne pa3sMHOXKEHHUS JPOXOKEBBIX KieTok». [lpaktuueckas pabota
«Ilonyuenue TBOpora W Kedupa Ha OCHOBE MOJIOYHOKHUCIBIX OaKTEpHil».
[IpakTudeckas pabota « OCHOBHBIE BUBI KBACA U UX XapaKTEPUCTUKA» «JpoAoKu 1
MOJIOYHOKHCIIbIE  OakTepuu, TMpUMEHSEeMble JUIsI  MPOU3BOJCTBA  KBacay.
[Tpaktrueckast pabota « CpaBHUTEIHHBIN aHATN3 PA3BUTHS APOAIKEH B a9pOOHBIX U
aHa’pOOHBIX ychoBusx». I[lpakTtuueckas pabora «MeTONbI OIIEHKH CBOWCTB
xJ1e00neKapHbIX Apoxkei. OCOOCHHOCTH MPUMEHEHHUSI TPECCOBAHHBIX, CYIICHBIX U
WHCTAaHTHBIX JApoxokei». HMccnemoBarensckas pabora «Bmusaue Qusuko-
XUMUYECKUX (DAaKTOPOB HA KAueCTBO OMOTEXHOJOTHYECKOW NPOAyKIMU (KBac,
keup, CIp, XJ1ed u ap.)».




Bomopocnu — mepcneKTUBHBIA 0OBEKT /IS TPOU3BOCTBA OCJIKA M YTJIEBOJIOB.
buotexHonOrnuyeckue MeETOAbl OYHUCTKM  TBEPHABIX, KUIAKHUX OTXOAOB U
ra3oo0pa3HbIX OTXOJ0B Mpou3BOACTB. CTouHble BOJbl. (CXEMbl OYHCTKH.
buounbTpel, a3poTeHKH, METAHTEHKU, OKCUTEHKU. AKTUBHBINA W U BXOJSIIUE B
HEr0 MHKpPOOpraHu3Mbl. Mcnosb30BaHWE BOJOPOCIEN B OYUCTKE CTOYHBIX BO/I.
HccnenoBarenbckas padbora «BnusHue (QU3MKO-XMMUYECKUX (DAKTOPOB HA POCT
Bogopociiu (Chlorella vulgaris)».

4. HacnencreHnHas nHGopMaIus

HacnencTBeHHOCT, W WM3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KHBBIX
opranu3MoB. WM3menuuBocTh. Buasl usmenuumBocth. I[lpakTmyeckass pabota
«MomudukarmonHass U3MEHYUBOCTh (JTUCThSI, UTOJIKH C OJHOTO JaepeBa)». ['eH —
MaTepUalibHbIi HOCHUTEIbh HACIEICTBEHHOCTH M HU3MEHYMBOCTU. HyKIIeMHOBBIE
KHUCJIOTHI. JIOKanM3anuss reHEeTUYEeCKOro maTepuana B KIETKe. JleneHue KIIEeTOK.
Perumikanus JIHK. OcHoBHast qormMa MOJICKYJISIPHOM OMOJIOTHHU. TpaHCKPUITITHS.
Tpancnsuus. Myrtamuu. [Ipaktuyeckas padota «['eH — HHCTpYKIUs MO COOpKe
KJIeTku (Ha Oucepe uiu KOHCTpykTope)». [IpakTtuueckas padora «Myrtanus Ha
OoytepOpojie (000l 00BEKT U3 MPEAbIAYIIECH pad0ThI, IIIe U3MEHEHNE HHCTPYKITUU
MPUBEIECT K U3MEHEHHUIO BHEIITHETO BHJIa 00BEKTA)».

8 kiace

Mopyab «bHOTEXHOJI0THsD)

1. Bupyconorus

[TonoxxeHne BHUPYCOB B cHUCTeME opraHudyeckoro wmupa. CTpykTypa H
XUMHUUYECKU cocTtaB BUpYycoB. Kiaccudukanus BupycoB. Penpoaykiiuss BUPYCOB.
[IpocMOTp TOKYMEHTaIBHOTO (hUJIbMa O BUPYCaX.

Bupycel - BO30yauTenn HMHQPEKIMOHHBIX  Oosie3Hed. OHKOBHPYCHI.
bakrepuodaru: crpoenue, cBoiicTBa, npuMeHeHue. [Ipaktuueckas padora. «Meton
pasBenenmit»  [lpaktuueckas  pabora.  «TutpoBanue  OGaktepruodaropy.
buonoruueckue MeToipl 60pHOBI C BUPYCAMH.

2. 'ennas uHxkeHepusl U OMOTEXHOJIOTUU

OcHoBBI TeHHOM HXKeHepuu. Bektopa. Crnernuduyeckue GepMeHTh OaKTepUH.

[Ipaktueckass  pabotra  «OHIOHYKIEa3bl  pecTpukimu  (pabora ¢
HYKJICOTUIHBIMU TIOCIIEIOBATEILHOCTSIMH Ha Oymare)y.

buorexHomorun NpoAyKIMM OENKOB B OaKTEpHUANbHBIX  KYJIbTypax.
Joctxkenust reHHol nHxeHepuun u OuorexHosoruu. CRISPR/Cas — cucrema
aJanTUBHOrO MMMyHHUTeTa Oaktepuil u apxed. I'MO. Meroasl nonyuyenus I'MO.
Urpa-nuckyccus «Beiurpaii rpanT Ha coznanue I’ MO».

3. BUOTEXHOJIOTHU B )KUBOTHOBOJICTBE

JlomecTukaidsi ~ OCHOBHBIE  JIOMAIllHUE€  JKMBOTHBIE;  COBPEMEHHBIC
HKCIEPUMEHTAaX MO JOMECTHUKAIIMKU JKUBOTHBIX (JIMCUIIA, HOpPKAa W Jp. —
DKCIIEPUMEHTBl ~ HAy4yHOM  IIKOJIbI  akagemuka  bemseBa).  Jluckyccus
«JloMecTukanus, BC€ JIM PACTCHHUS] W JKUBOTHBIE, KOTOPBIE JKHUBYT PSAJIOM C
YEJIOBEKOM UM OJIOMAIIHUBAIOTCS? MOXKHO JIM CUMTATh TapakaHa OJJOMalllHEHHbIM
KUBOTHBIM?». COBpEMEHHbIE METOAbl B KUBOTHOBOJICTBE: TpPAaHCIUIAHTALUA
SMOPHOHOB, XHMEpHBIE JKUBOTHBIE, KiIOHUpoBaHUE. [IpakTudeckas pabora
«Metoauka KIOHUPOBaHUS (MOJICTMPOBAaHNE HAa Oymare).




OcHoBHbIE OO0JIE3HH >KMBOTHBIX M POJb MATOTCHHBIX MHUKPOOPIaHHU3MOB U
[apa3suToOB B pa3BUTUU 3a00JIEBaHUM JOMAIIHUX >KMBOTHBIX U OCHOBHBIX MeEpax
OOpbObI C HUMH; pOJIb MOJE3HBIX MHUKPOCUMOMOHTOB B OpraHU3ME >KMBOTHBIX.
[TonoxxurenbHoe ¥ MOOOYHOE (OTPULATEIBLHOE) BO3IAECHCTBUM aHTHOMOTHKOB Ha
OpraHu3M B XOJ€ JICYCHUS JKUBOTHBIX; LEIM M 3aJadyd BETCPHUHAPUMU.
buotexHonorus kopmoBbIx mpenapaToB. Ilpaktuueckas padora «CocrtaBieHue
palnuoHa INWTaHWA O KMBOTHOIO, pAacyeT pacxoJOB Ha  COACPIKAHUEY.
HccnenoBarenbckas padota « OLieHKa Ka4eCTBa MOJIOYHOM MPOTYKIII.

4. BUOTEXHOJIOTUYU B PACTEHHEBOJICTBE

OcHoBHBIE MeTOBI cenekunn. ['ndbpuauzanus. @opmsl 0T00pa. OCHOBHBIE

HAIIpABJICHUSI CEJICKIMU: YJIy4YIIECHHE YPOXKAWHOCTH, YCTOMYMBOCTH K
ouotnueckuM u abmoruyeckuM (aktopam. [Ipaktudeckas pabora «BripamBaem
ropox. Kak npoBecTu CkpelmuBaHue y TOpoOXay.

OCHOBHBIE MOAXO/bI CENEKIINN U OUOTEXHOJIOTUU KYJIbTYPHBIX PACTEHUH,

['mbpunuzanus, otTgajieHHas TUOpHUIM3alus, MCKYCCTBEHHBIM  0TOOD,
reTeposuc, Tpanchopmalys, MyTareHe3, FeHeTUIeCcKoe pelakTupoBanue). Mcropus
cesiekuuu B Poccum u Mupe, UCTOpHs pa3sBUTUS BaKHEHIINX COPTOB KYJIbTYPHBIX
pactenuii. Kak dyenoBex MoxxeT MonuduuupoBars pacteHus? ['eHHass MHKEHepHs
pacTeHuil. UTo Takoe reHeTHnYeCcKasi UHKEHEpHsl pacTeHH. TpaHCreHHbIE paCTEHHUS.
Metonsl nonyuenus. O6pa3oBaHue omyxoJiel y pacTeHuil. ArpoOakTepualibHas
tpanchopmarus: Ti-rumazmuael. [enst T-JIHK. MonekynsgpHo-reHeTuuecKkue
MexaHu3Mbl TpaHcopmanuu. ['eHetmueckoe peaakTupoBaHue. COBpEMEHHbIE
MOJIXO/IbI U TOCTH>KEHHSI TEHETHUECKOT0 pelaKTUpOoBaHus pacTeHuid. [IpakTrnueckas
pabota «['eHOMHBIE HOXHHMIBI (MoaenupoBaHue padbotsl cuctembl CRISP-Cas).
Ecte nu  xu3Hbp B mpoOupke? bBuoTexHOIOTHS KyJIBTYpPHBIX PacTEHUH.
HccnenoBarenbckas padbora «BblpammBanue pacTeHHMil B MpoOHpKe (MOKHO
BOCIIOJIB30BAThCS PE3yJbTaTaMU MPEABIAYIIUX 3KCIIEPUMEHTOB I10 COCTABJICHHIO
NUTATENbHBIX PACTBOPOB IS PACTECHUM )».

9 knace

Monayab «MoJsieky/JIsipHble 0CHOBbI (M3H0JIOTUN U (papMaKOJIOr M)

1. ®uznonornyeckas XuMus

Beenenue. buorennsie anemenTsl: opraHorensl: O, C, N, H. AktuBHbIE hOpMBI

KHCIIOPOJa, WX IOJIy4eHHE, HeWTpanu3auus. Makpo3JeMEHThI: IPOLECHT
COJIEp)KaHUsI B OpraHU3ME, BBINOJHSAEMas (DYHKIUS, COAEpkKaHUE B MPOIYKTax
nutanusa. Ca2+ - cBS3bIBAIOIIME OENKH, JEMOHUPOBAHHWE KaNbLMS, PEryisuus
YPOBHSI KaJIbLIUS B OpraHU3Me: TOPMOHBI Io4Yek. Mg — cTpoeHue xjiopoduiiia, ero
aKTUBAaLMsl COJIHEYHOM OJOHepruerd. MHUKpOdJIEMEHTH: B KaKUX MOJIEKYJax
coliep>KaTcsi, BbINOJNHAeMass (YHKIUS, COAEp)KaHWE B MPOAYKTaX MUTAHUS.
[locnencTBust mepeno3UPOBKM MHUKpOdJIEMEHTaMH. Fe — ycBauBaemble THIIBI
CoeMHEeHnN Kenesa. benku, coxepxkamue wmeab. TOKCUYHBIE DJIEMEHTBI
[lepyonnueckoil cuUCTEMBl [JI1 OpraHu3Ma. BiusHME HegocTaTKa Makpo H
MUKPO3JIEMEHTOB HA KUBBIE OPraHU3MBI.

UccnenoBarensckass pabora «KonmuecTBeHHass OLIGHKa — COAEpKAHUS
MUKPO3JIEMEHTOB WJIM BUTAMUHOB B NUILEBBIX MpoaykTax» JKupsl. 3a0oseBanus
YeJIoBeKa, CBA3aHHbIE C HAPYIICHUSIMU )KUPOBOTO OOMEHa.




VYrneBoabl. 3a00aeBaHUS YETIOBEKA, CBSI3aHHBIE C HAPYIICHUSIMH YTIIEBOIHOTO
obmena. Caxapublii auadet. benku. Ctpoenue. 3a0oneBaHNs YEI0BEKA, CBA3aHHbIE
C HapylIeHusIMH OenkoBoro oomeHna. dynkuuu 6enkos. PepmenTsl. [IpakTueckoe
3aHiATHE «KauecTBeHHbIE peakUy Ha OpPraHMYECKUE MOJEKyJbD». [IpakTnueckoe
3anaTue «Jlenarypauus 6enkoy. [Ipaktuueckoe 3ansitue «M3ydyeHne akTHUBHOCTU
amuiasp». BuTaMuHBI KMpOPACTBOPUMBIE, BoAOpacTBOpuMble. IIpeBpaiieHue
BUTAaMUHOB B aKTHUBHbIE (OpMBI KO(epMEHTOB. ABUTAaMUHO3bl. OCHOBHBIE THUIIBI
MeTabOTMYECKUX PEaKIIH.

['muxomus. Huxn Kpebca. Katabamuzm aMuHOKUCIOT. MeTaboiuTuueckue
3a0oneBanus. IlpakTuueckoe 3aHsTHE «PemeHue 3amau Ha 3HEPreTUYECKUN
oOMeEHY.

Knerka. Ilonstue memOpanbl. @yHKiuu MeMmOpaH. Buubel TpancmopTta B
KIeTKy. MeMOpaHHBIE OpTraHOWIbI. 3a00JIeBaHMs CBS3aHHBIE C HApPYIICHUEM
paboThl MEMOpaHHBIX OpraHe, OOJe3HU HAKOIJICHUs. THUIbl KOHTAKTOB MEXIY
KJIETKAMHU. 3HAYECHUE MEKKJIETOYHOM KOMMYHHUKALMM JUI 3J0POBbS OpPraHHU3Ma.
SAnpo. HemeMOpaHHbIE OpraHOU/IBI.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O KYPCA

JluynocmHule pe3ynomamoi:

B cdepe rpaxnaHCKoro BOCHUTaHUS: TOTOBHOCTb K KOHCTPYKTHUBHOM
COBMECTHOH JEATEIbHOCTH TIPU BBIMIOJHEHUH WCCIEAOBAHUNA U TPOEKTOB,
CTpEeMJICHHE K B3aUMOTIOHUMAHHIO ¥ B3aUMOTIOMOIIIH.

B cdepe maTpuoTHUECKOrOo BOCIHMTAHUSA: OTHOIIEHHE K OMONOTHHM KaK K
BQXHOW COCTABIISIIOIICH KYJIbTYPBI, TOPAOCT 3a BKJIAJ POCCHUICKUX M COBETCKHX
YUEHBIX B Pa3BUTHE MUPOBOM OMOJIOTMYECKON HAYKH.

B cdepe mnyxOBHO-HPaBCTBEHHOTO BOCHUTAHMS: TOTOBHOCTH OIICHHBATH
NOBE/ICHUE U MOCTYNKU C MO3ULKU HPAaBCTBEHHBIX HOPM M HOPM 3KOJIOTMUYECKOMN
KyJbTYpbl; TOHUMaHHE 3HAYUMOCTH HPABCTBEHHOTO acIeKTa JeATeIbHOCTU
Yesl0BeKa B MEAUIIMHE U OMOJIOTHH.

B cdepe screTtmueckoro BOCHUTaHUS: IOHUMaHHE pOJM OWOJIOTUU B
(OpMHUPOBAHUHN ICTETUYECKON KYJIbTYPhI TUUHOCTH.

B cdhepe pusnyeckoro BocnuTaHus, GOPMUPOBAHUS KYJIBTYpPbI 37J0POBbS U
HMOLIMOHAIBHOTO 0J1aromnoiay4usi: OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO
YW YCTaHOBKa Ha 3J0pOBBIM 00pa3 >KWU3HU (3I0pPOBOE MUTAaHUE, COOIIOJEHUE
TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM 3aHATHH U OTHbIXA,
perymsipHas (u3nyUecKas aKTHBHOCTH); OCO3HAHWE TOCIEACTBHA W HEMPHITHE
BPEIHBIX MPHUBBIYEK (YMOTPEOICHHE alKOTOJIs, HAPKOTHKOB, KypEeHHE) M WHBIX
dbopM Bpenma mns PUINIECKOTO W TICHXUYECKOTO 3I0POBBS; COONIOJACHUE TPaBUI
0€30IacHOCTH, B TOM YHCJIC HABBIKH O€30MaCHOTO TIOBECHUS B IPUPOITHOM CpeIe;
chOpPMHPOBAHHOCTh,  HaBbIKa  peduieKCuu,  yIpaBJIe€HHE  COOCTBEHHBIM
HYMOLIMOHAIBHBIM COCTOSIHUEM.

B cdepe TpygoBoro BOCHHTAaHHA: aKTUBHOE YYacTHE B PEIICHUU
IPAaKTHUUECKUX 3a]ad (B paMKax CEMbH, IIKOJbI, TOpoAa, Kpas) OMOJIOTrMUYEeCKON U
HKOJIOTUYECKON  HANpaBIIEHHOCTH, WHTEPEC K MPAKTUYECKOMY H3YUYCHHIO
npodeccHii, CBA3aHHBIX ¢ OHOJIOTHEH.



B cdepe sKomormueckoro BOCHUTAHUS: OpHUEHTAIUS Ha MPUMEHEHUE
OMOJIOTMYECKUX 3HAHUU TPU PEIICHUU 3a/Jad B 00JaCTH OKPYKAIOUIEH Cpebl;
OCO3HAHUE PKOJIOTHYECKUX MPOOJIEM U IMyTel UX pelleHus; TOTOBHOCTh K YYaCTHIO
B MPAKTUYCCKON JIEITEIIBHOCTH SKOJIOTHYECKOU HAPaBICHHOCTH.

B cdepe mnoHumaHus LEHHOCTH HAy4YHOTO IIO3HAHMS: OpHEHTAlUs Ha
COBPEMEHHYIO CHUCTEMY Hay4YHBIX MPEICTaBICHUNH 00 OCHOBHBIX OMOJOTHMYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBS3SIX YeJIOBEKa C MPUPOJHON M COIMAILHON Cpeoi;
MOHMMAHUE POJM OWOJIOTMYECKOW HaykKu B  (OPMHPOBAHUM HAYYHOTO
MHUPOBO33PEHUS;  Pa3BUTHE HAYYHOW  JTIOO03HATEIHLHOCTH, HWHTEpeca K
OMOJIOTMYECKON HAayKe, HABBIKOB MCCJIEI0BATENbCKON JEATEIIBHOCTH.

B chepe amantanmmm kK U3MEHSIOMUAMCS YCIOBHSIM COIUATIBLHON U TIPUPOTHON
Cpedbl: aJieKBaTHAsl OLIEHKAa W3MEHSIOUIUMXCS YCIOBHUM; NPUHSATHE pEIICHUs
(MHAMBUIyaTbHOE, B TPYMIIE) B U3MEHSIONMIUXCSA YCIOBUSIX HA OCHOBAHUM aHAIIN3a
Ounonornyeckor MHGOpPMAINK; TJIAHUPOBAHUE JIEUCTBUM B HOBOM CHUTyallud Ha
OCHOBAaHHH 3HAHUN OMOJOTUYECKUX 3aKOHOMEPHOCTEM.

Memanpeomemmvle pe3yrbmamol.:

B cdepe oBramenuss yHUBEpCaTbHBIMH YYEOHBIMH TO3HABATEIHHBIMU
JNIEUCTBUSIMHU:

ba3oBbI€ JIOTUYECKHE ACHCTBUSA:

* BBIABJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU OMOJIOTUYECKUX
O0OBEKTOB (SIBIICHUI);

* yCTaHABIMBaTh CYIIECTBEHHBIN MPU3HAK KiacCU(PUKAIMU OUOJOTUUECKUX
O0OBEKTOB (SIBJICHUM, MPOIECCOB), OCHOBAaHMS i1 OOOOIIECHUSI U CpPaBHEHUS,
KPUTEPUH MPOBOJIMMOTO aHAIN3a;

e ¢ yu€TOM TMpPEIJIOKEHHOM  OWOJOTUYECKON  3aJauyd  BBISBISITH
3aKOHOMEPHOCTH U MPOTUBOPEUHUS B paccMaTpUBaeMbIX (pakTax U HAONIOJACHUSX;
npeiaraTb KpUTEPUU U1 BBISIBIICHHS] 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNIA;

* BBISBIIATH A€PUITUTH MHGOPMAIINH, JAHHBIX, HEOOXOAUMBIX ISl PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

* BBISBJIATh MPUYMHHO-CIICACTBEHHBIC CBSI3U MPHU M3YYECHUU OMOJOTUYECKUX
SABJIEHUM M TPOLIECCOB; JENaTh BBIBOJBI C HCIOJIb30BAaHUEM JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHUI MO0 aHAJIOTHH, (POpMyIHpoBaTh
TUIIOTE3bI O B3AUMOCBS3SX;

* CAMOCTOSITEJILHO BBIOMpATh CHOCOO pElIeHUs y4yeOHOM OHMOJOTMYECKON
3alayd  (CpaBHUBATh HECKOJBKO BApUAHTOB pEUICHUs, BBHIOMpATh HamboJee
MOAXOSAIINNA ¢ Y4ETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUER).

ba3oBble ncclienoBaTenbekue 1eHCTBUS:

* CIO0JIb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS,

* (opMynHpoBaTh BOMPOCH], (PUKCUPYIOIIME Pa3pbiB MEXIY pEaTbHbIM H
JKEIaTeIIbHBIM COCTOSIHHEM CHUTYalluu, 00bEKTa, U CAMOCTOSITEIbHO YCTaHABIUBATD
HMCKOMOE U JIAaHHOE;

* (QopmupoBaTh THUMOTE3Y 00 WCTUHHOCTH COOCTBEHHBIX CYXKICHUH,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

* TPOBOJUTH IO CAMOCTOSITEIHLHO COCTABJICHHOMY IUIaHy HaOJIOJeHUE,
HECJIOKHBIN  OMOJIOTMYECKU JKCIIEPUMEHT, HEOOJbIIOE WCCIIEIOBAHUE TIO0




YCTaHOBJICHHIO OCOOEHHOCTEH OMOJIOTMYEeCKOT0 00BEKTa (TIpoliecca) u3ydeHusl,

* IPUYMHHO-CJICICTBEHHBIX CBS3€H U 3aBUCUMOCTEN OMOJIOTUYECKUX 00BEKTOB
MEXTy COOOM;

* OIICHUBATh HA IPUMEHUMOCTH M JIOCTOBEPHOCTh HH(POPMAIIHIO, TTOJTYIECHHYIO
B X0JI¢ HAOJIFOJICHUS U DKCIIEPUMEHTA,

* CaMOCTOSTENBHO (POpMyIUpOBaTH 000OIIEHUS] U BBIBOJIBI IO pe3yJIbTaTam
MPOBEAEHHOTO HAOJIIOJACHUS, JKCIEPUMEHTAa, BJIAJIETh HWHCTPYMEHTAMH OILICHKU
JIOCTOBEPHOCTH MOJIYYEHHBIX BBIBOJOB U O000IICHUI;

* MPOTHO3WPOBATH BO3MOXKHOE JaJIbHEWINIEe pa3BUTHE OMOJIOTHYCCKUX
MIPOIIECCOB U WX IMOCJICACTBUS B aHAJIOTHYHBIX WM CXOJTHBIX CHUTYyaIUsIX, a TAaKKe
BBIJIBUTATH MPEIIOJIOKEHUS 00 X Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

PaGoTa ¢ uadopmarnmeii:

* MPUMEHATHh Pa3IUYHBIC METO/bI, HHCTPYMEHTHI M 3alPOCHl MPU MOUCKE U
otOope Ouosornyeckod MHGOPMAIMK WM JIaHHBIX W3 HCTOYHHUKOB C Y4ETOM
MpeIOKEHHON Y4eOHOM OMOIOTUYECKOM 3a1auu;

e BBIOMpaTh, aHAJU3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATH
OunoJsioruyecKyro HHGOPMAIIUIO PA3IUIHBIX BUIOB U (hOPM IPEICTABICHUS,

* HaXOJUTh CXOJHBIC ApTyMEHTHI (MOATBEPKIAIOIINE WM OMPOBEPraroime
OJIHY U TY K€ HJICIO, BEPCUIO) B PA3IMYHBIX HH(GOPMAIITMOHHBIX HCTOUHHUKAX;

* CaMOCTOSATENIBHO BBIOMpATh ONTUMAIBHYIO (GopMmy mpeacTaBICHUS
uHQOpPMAIIMU W WLIIOCTPUPOBATH pPEIIaeMble 3aa4dl HECIOKHBIMH CXEMaMH,
JyarpaMMaMu, HHOUM rpadukoi u ux KOMOUHAIUSIMU,

* OIICHWBATHh HAASKHOCTH OHMOJOTHMYECKOW HWH(OOpPMAIMU TO KPUTEPHSM,
MIPEIIOKCHHBIM YUIUTEIIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITEIILHO;

* 3aIIOMUHATh ¥ CHCTEMATH3UPOBAaTh OMOIOTHIECKYIO HH(DOPMAITHIO.

B cdepe oBnageHus yHUBEpCaIbHBIMH YyYECOHBIMH KOMMYHHKATHBHBIMHU
JICUCTBUSIMH

Oo1enue:

* BOCIIPHHUMATH U (DOPMYJIHPOBATH CYXKJICHHS, BEIPAKATh SMOIIMH B MPOIIECCe
BBITIOJIHEHUS MPAKTUYECKUX U J1a00paTOPHBIX paboT;

* BBIpAXaTh ceOs1 (CBOIO TOUKY 3pEHHMS) B YCTHBIX U IMMUCHhbMEHHBIX TEKCTAX;

* pacro3HaBaTh HeBepOaJbHBIE CpEICTBa OOIIEHWSA, TMOHMMATh 3HAYCHUE
COITMAJIBLHBIX 3HAKOB, 3HATh M PACIIO3HABATH MPEAMOCHUTKA KOHMIUKTHBIX CUTyaIui
U CMATYATHh KOH(JIMKTHI, BECTH ITEPETOBOPHI;

* MIOHMMATh HAMEPEHHS APYTHUX, MPOSBIATh YBAXKHUTCIBHOE OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU popme (hOopMyIUPOBATh CBOM BO3PAKCHUS,

* B XOJIc auajora W/WIA JTUCKYCCHU 3aJaBaTh BOIPOCHI IO CYIIECTBY
oOcykmaeMoli OHMOJIOTMYECKOW TEMbl M BBICKA3bIBaTh WJEH, HAICIICHHBIC Ha
peleHre OUOJOTUUECKOM 3a/1auu U MoIepKaHue 0J1aro)XenaTeIbHOCTH OOIIEHNS,

* COTMOCTABIISATH CBOU CYXKJICHHS C CY)KJICHUSIMH APYTUX YYACTHUKOB JTUAJIOTa,
OOHapY>KHUBATh PA3JINYUs U CXOJCTBO MO3UITHIA;

* MyOJIMYHO TPEACTABISITH PE3YJbTAThl BBITIOJHEHHOTO OHWOJIOTHYECKOTO
OMbITa (AKCIEPUMEHTA, UCCIIEIOBAHMUS, IPOEKTA);

* CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3aza4y
MPE3EHTAllMd U OCOOEHHOCTEH ayJUTOPUU U B COOTBETCTBHUU C HUM COCTaBIISTh




YCTHBIC U TMCbMEHHBIE TEKCTHI C UCTIOJIB30BAHIEM HILTIOCTPATUBHBIX MaTEPHAJIOB.

CoBMecTHas 1eATeIbHOCTh (COTPYIHUYECTBO):

* IOHUMATh U MCMOJH30BATh MMPEUMYIIECTBA KOMAHAHOW U MHAUBUAYATIbHOM
paboThl NPHU pELICHUU KOHKPETHOM OHOJOTHYECKOW MpoOsieMbl, 0OOCHOBBIBATH
HEO0OXOJIMMOCTh NMPUMEHEHHUS TPYNIOBBIX (GOPM B3aUMOJCHCTBUS NMPU PEIICHUU
MIOCTaBJICHHOM y4eOHOM 3a/1auu;

* NpPUHUMATh 1EJdb COBMECTHON JESATENbHOCTU, KOJUJIEKTUBHO CTPOUTH
JEUCTBUS N0 €€ TOCTHXKEHHIO: paclpenesiTh pPOjH, JOTOBapUBaThCA, 00CYKIaTh
MPOIIECC U PE3YJIHTAT COBMECTHOM pabOTHI;

* yMeTh 0000IaTh MHEHHS HECKOJIBKUX JIOJEH, MPOSBIATH TOTOBHOCTH
PYKOBOJIUTH, BBITIOJIHATH MOPYUYEHUS, TOTINHATHCS;

* IUIAHUPOBATH OPTAHU3ALINIO COBMECTHOM pabOThI, ONPEAEISATh CBOIO POJIb (C
y4€TOM TPEANOYTEHUN M BO3MOXKHOCTEM BCEX YYACTHUKOB B3aMMOJCHCTBHUS),
pacmpeienarTh 3aJaud MEXIy 4YJeHaMd KOMaHJbl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (00CykaeHUSI, 0OOMEH MHEHUSMH, MO3TOBBIC IITYPMbI U UHBIE);

* BBIMOJHATH CBOIO YacTh PabOThI, TOCTUTAaTh KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAIPaBJICHUIO M KOOPJMHUPOBATH CBOU JCUCTBUS C JAPYTMMH WICHAMH
KOMaH/Ibl;

* OIICHMBATh KAa4ECTBO CBOETO BKJAJa B OOIIMNA MPOIYKT MO KPUTEPHSM,
CaMOCTOATENHHO CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS; CPABHUBATH
pe3yabTaThl C UCXOAHOM 3a/laueii U BKJIAJ] KaXKJI0T0 YJIeHa KOMaH/IbI B IOCTHXKEHUE
pPE3yNbTAaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH W MPOSBIATH TOTOBHOCTH K
IIPEIOCTABIECHUIO OTUETA MEepe IPYIION;

* OBJIQJICTh CHCTEMOH YHUBEPCATHLHBIX KOMMYHHUKATHBHBIX JICHCTBUH, KOTOpas
obecrieunBaeT CHOPMHPOBAHHOCTh COIMAIBHBIX HABBIKOB W 3MOIIMOHAILHOTO
WHTEJUICKTA MKOJLHUKOB.

B cdepe oBramenuss yHUBEpPCATbHBIMH  YYEOHBIMU  PETYISITUBHBIMU
JNICUCTBUSIMHU:

CamoopraHuzanus:

* BBISIBIISATH MPOOJIEMBI JIJISi PEIICHUSI B KU3HEHHBIX U YYEOHBIX CHUTYAIUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHMUS,;

* OpHUEHTUPOBATHCS B PA3IUYHBIX TMOJXOJAX TNPUHATUS  pElICHUI
(MHIMBUAYaTIbHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHAE PEIICHUN TPYIINON );

* CaMOCTOSITEJIbHO COCTAaBJISTh AJITOPUTM pELIEHUs 3a7auyd (WA €ro 4acTh),
BBIOMpPATh CHOCOO peleHuss y4yeOHOM OWOJIOrMYecKor 3ajauyn Cc  y4€ToM
UMCIOIINXCS PECYypCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATH
[pelaracMble BapUaHThI PELLICHUN;

* COCTaBJIITH IUIAH JEUCTBUM (TUTaH peav3allid HAMEUEHHOro aJlropuTMa
pelieHus ), KOPPEKTUPOBATH MPEIJIOKCHHBIN aJITOPUTM € YIETOM TTOJTYICHHS HOBBIX
OMOJIOTMYECKUX 3HAHUI 00 U3ydyaeMoM OMOJIOTHYECKOM OOBEKTE;

* IeJIaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTpOJIb (peduiekcus):

* BJIAJIETh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAITUU U PEePIICKCUY;

* 1aBaTh aJICKBATHYIO OIICHKY CUTYaIlUU U TIpeJiaraTh MiiaH e€ n3MEHEHUS;

* YYUTHIBATH KOHTEKCT U MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh




Ipy pENICHHH Yy4eOHOW OMOJIOTMYECKOW 3ajadyd, aJanTHPOBAaTh pEIICHHUE K
MEHSIOIIMMCS O0CTOSITENIbCTBAM;

* OOBACHATH TPUYUHBI JOCTIKEHUS (HEAOCTHXKEHHUS) Ppe3yJbTaTOB
NESATEIbHOCTH, JlaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY, YMETh HaXOJUTh
MO3UTHUBHOE B MTPOU3OILE/IICH CUTYyallUH;

* BHOCUTH KOPPEKTUBBI B JIESITEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
W3MEHUBIINXCS CUTYallUl, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

* OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIETU U YCIOBUSIM.

OMOIMOHATHHBIA WHTEIICKT:

* paznu4aTh, Ha3bIBaTh M YIPABJIATH COOCTBEHHBIMUA SMOITUSIMH U AMOIUSIMU
ApYTrux;

* BBISIBJISITh M aHAJTM3UPOBATH TPUYHHBI SYMOIIHI;

* CTaBUTH €051 HA MECTO JPYroro 4eJI0BeKa, TOHUMATh MOTHBBI 1 HAMEPEHUS
Apyroro;

* PEryJaupoBaTh CIOCO0 BHIPAKEHUS IMOIIMM.

* [Ipunsarue cebs U APyTUX;

* 0OCO3HAHHO OTHOCHUTKCS K IPYTOMY YEJIOBEKY, €r0 MHEHHIO;

* IPU3HABATh CBOE MPABO Ha OIMUOKY U TaKOE K€ MPaBo JAPYroro;

* OTKPBITOCTD ce0€ U IPYTUM;

* 0CO3HABAaTh HEBO3MOXXHOCTh KOHTPOJIUPOBAThH BCE BOKPYT;

* OBJAJETh CUCTEMOM YHHBEPCAJIBHBIX YUYE€OHBIX PETYJISTUBHBIX ACHCTBUH,
KoTopasi oOecrneunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTHU
(BHYTpEHHSISI TIO3UITUS TUIHOCTH ), U KU3HCHHBIX HABBIKOB JIMYHOCTH (yIIPABICHUS
co00MH, CaMOIMCUHUIIIIMHBI, YCTOWYMUBOIO MTOBECHUS).

[IpenMeTHBIC PE3YIbTAThl OCBOCHUS IPOTPAMMBI

B no3naBatenbHOM (MHTEIUIEKTYaIbHOW) cepe:

— MpUOOpETEeHrEe OMbITa MCIOJIb30BAaHUS METOJO0B OMOJOTHYECKON HAYKH C
IETBbI0 U3YYCHUST OMOJIOTMYECKUX OOBEKTOB, SIBJICHUM M IIPOIIECCOB: HAOIIO/ICHHE,
OIHMCaHKE, MTPOBEACHUE HECIOKHBIX OMOJIOTHUYECKUX OMBITOB U DKCIIEPUMEHTOB, B
TOM YHCJI€ C UCTIOI30BAaHMEM aHAJIOTOBBIX U IU(PPOBBIX OMOJIOTUYECKUX TPUOOPOB
U UHCTPYMEHTOB;

— (¢GOopMHUpOBaHUE YMEHHUS MHTETPUPOBATH OHOJOTHUYECKHUE 3HAHUS CO
3HAHMSIMU U3 IPYTUX YU4€OHBIX MpeaMeToB ((hU3UKU, XUMUH, Teorpaguu, HICTOPHUH,
0OIIIECTBO3HAHMS U T. 11.);

— (opmupoBaHnue ymeHuW pemiath ydeOHbIe 3adayd  OMOJOTHYECKOTO
CoNIepKaHMWs,  BBIABIATH  NPUYUHHO-CICICTBEHHBIE  CBS3W,  IPOBOJUTH
KaueCTBCHHBIC W KOJMYCCTBCHHBIC pAcUeThl, JejaTh BBIBOJBI HAa OCHOBAaHWHU
MOJIYYCHHBIX PE3yJIbTAaTOB;

— (QopMupoBaHue yYMEHHS IUTAHHPOBAaTH YYEOHOE WCCIACAOBAHHUE WA
MPOCKTHYIO PabOTy C y4eToM IMOCTaBJICHHOW Ienu: (OpMYIHpOBaTh MPOOJIEMY,
TUIOTE3y U CTaBUTH 3aJa4M WCCJIEAOBAHMs, BHIOMPATHh aJeKBATHO MOCTABICHHOU
eI METOJbI, JeJaTh BBIBOJBI 1O pe3yJibTaTaM HMCCIICIOBAHUS WM TPOSKTHOU
NEeSATEeTbHOCTH;

— (opmupoBanue wuHTEpeca K YIIyOJICHHIO OWOJOTHYECKUX 3HAHUU
(mpennmpoduiibHas TOATOTOBKAa W TpodecCHOHANIbHAsT OpPUEHTAIlMs) U BBIOOPY




Owonmornn Kak TPO(PHIBHOTO TIpeAMEeTa Ha CTYNEHH CPEIHETO TOJHOTO
oOpazoBaHus s Oynymiedl npodeccuoHaabHON AESTEILHOCTH, B 00JacTH
OWoNOTHH, MEAWIIMHBI, JKOJOTHH, IICHXOJOTHH, BETEPHHAPUHU, CEITHCKOTO
XO35IMCTBA;

— BIJIaJIcHUE HaBbIKAaMU paboOThl ¢ WH(pOpPMaINMEHd eCTeCTBEHHO-HAYYHOTO
COJICp)KaHusl, MPEACTABICHHOW B pa3HOW ¢opMe (B BHIE TEKCTa, TaOJIMIHBIX
JTaHHBIX, CXeM, TpadUKOB, IHarpamm, MOJENel, U300paKeHHiI), KPUTUIECKOTO
aHanu3a HHGOPMAITIH U OIEHKH €€ IOCTOBEPHOCTH;

— yMEHHE HWHTETPHUPOBATH OMOJIOTMUYECKHE 3HAHWUS CO 3HAHUSMHU JPYTHX
y4eOHBIX MPEIMETOB; HHTEPEC K YIIIyOJICHUIO0 OMOJIOTMYECKUX 3HAHUW U BBIOOPY
Ouonorny Kak mpoUILHOTO MPEAMETa Ha YPOBHE CPEIHETr0 001Iero oopasoBaHus
TSt Oyayteit mpodeccuoHaIbHOM NeATeIbHOCTH B 00J1aCTH OMOJIOTUH, MEAUITUHBI,
DKOJIOTUH, BETEPUHAPWHU, CEIBCKOTO XO3SMCTBA, MHINEBOW IPOMBIITUICHHOCTH,

NICUXOJIOTHH, WCKYCCTBa, CIOpPTa - WMETh YETKHE TIPEIACTaBICHHS O
MaTEPUATUCTHUECKON CYIIHOCTH T'€HOMOB JKHBBIX OPTaHHU3MOB U PETYJISAIUI0 MX
paboTHI;

— 3HAaHUE OCHOBHBIX ()aKTOPOB OKPYKAIOLIEH CPe/ibl, BIUSIONINX HA Pa3BUTHE
U CYIIECTBOBAaHUE KHUBBIX OPraHU3MOB, aJanTalil K (QakTopaMm OKpyKaroien
Cpenpbl;

— 3HAaHUE OCHOBHBIX TIOJIXOJIOB OHMOTEXHOJOTWHU, HCIIOJIb30BAHUS €€
JIOCTUKEHUM B COBPEMEHHON >KHU3HU YEJIOBEKa, OCOOCHHOCTH HCIOJIb30BaHUSA
YKUBBIX OPTaHU3MOB JIJISI IPOM3BOICTBEHHBIX HYK/T YETIOBEKA;

— 3HAHWE OCHOBHBIX ITOJXOJOB CEJICKIIMM W OMOTEXHOJIOTHH KYJbTYPHBIX
pacTeHWl, XapaKTepU30BaTh TCHETHYECCKH MOIU(DHUIIMPOBAHHBIC PACTCHHS,
OTepupOBaTh  TMOHATHUSAMH, TUOpHUIM3ANMSA,  OTHAJCHHAS  THOpHUIU3AIMS,
HUCKYCCTBEHHBIH OTOOp, TE€TEpO3UC, TpaHCcPopmaliusi, MyTareHe3, T'€HETUYECKOE
pEeNaKTUPOBAHUE;

— TMOHMMAaHHE MOJICKYJISIPHBIX MEXAaHU3MOB peau3ali HaCJIeACTBEHHOM
uHhopMaIUul W yMEHHUE CBOOOJHO ONEPUPOBATH OCHOBHBIMU TOHSITHSIMU
MOJICKYJIIPHON OWOJIOTUM W €€ COBPEMEHHBIX HANpaBICHUM — TEHOMUKH,
METareHOMHKH, IPOTCOMUKY;

— 3HAHUE OCHOBHBIX 3a00JIEBaHUN 4YEJIOBEKA, MEXaHW3MOB WX Pa3BUTHA,
croco0ax UX JUArHOCTUKH U JICYCHHUS;

— ($OpMHpOBaHHE YMEHHS HWCIOJIL30BaTh TMOHATUWHBIN  ammapar u
CUMBOJIMYECKUH S3BIK TCHETHKH, TPAMOTHOE TPUMEHECHHE HAyYHBIX TEPMHHOB,
MOHSATUM, TEOPUM, 3aKOHOB JJI1 OOBACHEHUS HAOIIOAAEMBbIX OMOJIOrMYECKUX
O0OBEKTOB, SIBJICHUM W MPOIIECCOB, MO3BOJISIONIUX 3aJI0KUTh QYHIAMEHT HAyYHOTO
MHUPOBO33PEHUS.

B 1ieHHOCTHO-OpHEHTaIIMOHHOM cdepe:

— 3HaHWE, YTO MPUMEHEHHWE COBPEMEHHBIX TEXHOJOTUNA MOJEKYISIPHOU
OMONOTMY TIO3BOJISIET YCHENIHO pelIaTh Takue 37000 HEBHBIE MPOOJIEMBI, Kak
OXpaHa OKpYXalollel Cpelbl, COXPAHCHHE 3J0POBbS YEJIOBEKAa, KOHTPOIb H
BOCCTAHOBJICHUE YKOCHUCTEM.



TemaTu4eckoe IAHUPOBAHME C YKA3aHUEM KOJIHYECTBA
aKaJeMHU4YeCKHX YaCOB, OTBOJIMMBIX HA OCBOEHHUE KAKI0M TeMbl
yue0HOro npeaMera ¢ y4eToM NporpaMMbl BOCIMTAHMS,
BO3MOKHOCTH MCIIOJIb30BAHNS M0 ITOM TeMe JIeKTPOHHBIX

(undpoBbIX) 00pa3oBaTeJbHBIX PECYPCOB

5 kiacc
Haumenosanue . | DJeKTpOHHBIE
Ne Kon-Bo | JleATenbHOCTD yUUTENS ¢ y4eTOM paboueit
pas3/IelioB U TEM (mdpoBsie)
/11 4acoB MIpOrpaMMbl BOCITUTaAHUS
MPOTrPaMMBbI oOpa3oBarebHbIE
pecypchbl

Monyub «Kak ;KHBOTHbIE M PACTEHUS NMPUCTOCAOITUBAIOTCS» (IBOJTIOMUOHHAS IKOJIOTHS)
MbI MccJiefyeM KuBble 00beKThI-174

bronorus-
HayKa O >KHBOU
MmpupoJie

4

MeTo bl
M3y4CHUS
MPUPO/JIbI

Opranusmsbl-
rena JKMBOM
PUPOJIBI

yCTaHABIIUBATh JIOBEPUTEITbHBIE
OTHONIICHHUS MEXIYy Y4YUTEIeM |
oOyuaromumucs, CHOCOOCTBYIOIINX
MTO3UTUBHOMY BOCTIPUSTHIO

yyamumucs TpeOoBaHUIT U MPOchO
YUUTEIISI

Bansanaue 0pr)lcammeﬁ Cpeabl HA )KUBbLIC OpraHI/I3MLI-17‘l

Opranusmsl U

IIPUMEHSTh HA YPOKE UHTCPAKTUBHBIC
(hopMBI pabOTHI C 00YYAIOIIIUMUCS;

MPUBJICKATH BHUMaHHE
oOyyaromuxcss K oOcCyXaaeMoi Ha

! cpeaa oOUTaHMs 8 ypoke wuH(OpMaIUK, aKTUBH3AIUU
MO3HaBaTEIbHOU JEeSITETbHOCTH
00y4Jaronuxcst

® IPOCKTUPOBATH CUTYaIUH u
COOBITHS, pa3BuBarOLINE
[Tpucnocobiien SMOIMOHAJIBHO-IIEHHOCTHYIO cdepy
5 [As OpraHu3MOoB 3 oOyuaronierocs
K cpene e noOyXIaTh 00yYaromuxcst
oOuTaHus coOMo/IaTh HAa ypOKE MPUHIIUITBI
yueOHO JTUCIATITUHBI u
caMOOpraHu3aIu
PesepBHOE BpeMst 1
MToro 34

PCSCpBHBIC qacCbl UCITOJIB3YIOTCA HA IMOBTOPCHUEC U3YUCHHOI'O MaTCpUalia JIs1 BBIIIOJIHCHUS
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| e pecypen

Moayab «Kak :»KHBOTHBIE H PACTEHHS MPUCTOCAOIUBAIOTCH (IBOJTHIHOHHAS YKOJIOTHS)

B3anmoaencTtBu
51 JKABBIX
OpPraHU3MOB

11

OpPraHu30BBIBATH [IJI1 OO0YYarOLIUXCS
CUTyalluid CaMOOLIEHKH (KaK y4eOHBIX
JOOCTIDKCHUH  OTMETKaMH, TakKk |
MOpPAaJbHBIX, HpPaBCTBEHHBIX,
rpakJaHCKUX ITOCTYIIKOB);

OpPraHu30BBIBATH 11 OOYYarOLIUXCS
CUTyallMi CaMOOIICHKH (KaK y4eOHBIX
JOOCTIDKCHUM  OTMeTKaMH, TakKk |
MOpPAaJbHBIX, HpPaBCTBEHHBIX,
rPaXkJIAHCKHUX MOCTYIIKOB)

UemoBek B
PKM3HU PaCTEHUH

HenmoBek
PKU3HU
PKUBOTHBIX

aKLEHTUPOBATh BHUMaHKHE O00yJaromuxcs
Ha HPAaBCTBEHHBIX IPOOJIeMax, CBI3aHHBIX
C HAy4YHbIMHU OTKPBITUAMH, M3y4aeMbIMU
Ha YpOKE;

OpraHu30BBIBaTh AN oOydaromuxcs
CUTyallUd CaMOOLIEHKH (KaKk Yy4eOHbIX
JOCTHXKEHUN ~ OTMETKaMH, Tak U
MOpaJIbHBIX, HPaBCTBEHHBbIX,
Ipa)/1aHCKUX NOCTYIKOB)

JKOJIOTUYECKUE
105000051

11

WCIIOJIb30BaTh BOCIIUTATEIIbHBIC
BO3MOXKHOCTH COJICPKaHUs YYEOHOTO
npeameTa yepes 1moj10op
COOTBETCTBYIOIINX TEKCTOB JUIsI
YTCHM:A, 3ada4 JJId pCIICHUA,
MPOOJIEMHBIX CUTYaIUN TS
00CY>KJIeHUsI B KJIacce;
aKIEHTUPOBATh BHUMaHUE
00yUaromuxcs Ha HpaBCTBEHHBIX
HpO6HCMaX, CBA3aHHBIX C HAYYHBIMUA
OTKPBITUSIMH, H3YYa€MBbIMU Ha YPOKE

PesepBHOE Bpemst

1

HUtoro

34

P€3€pBHBI€ YacChbl UCITOJB3YIOTCA Ha MOBTOPCHUEC U3YYCHHOI'O MaTCpuraia AJId BBIITOJIHCHHA
porpaMMmsl B CjIydac OTCYTCTBHSA ITPA3THUIHBIX ,I[Hefl, BBIINIAaBIINX Ha yqe6HLIﬁ nepuon

7 Knacc
HaumenoBanue |Kommuec ., | DIEeKTpOHHbIE
Ne JleaTenbHOCTb YUUTENS ¢ yueToM paboueit
pa3aeyioB U TEM | TBO (urdpoBbie)
n/m POTPaMMbIBOCTIUTAHUS
porpaMm 4acoB o0pa3oBaTenbH

bI€ PECYPChI

Moayab «bHOTeXHOJI0THA»

IMPUBJICKATb BHUMAHUC 06yqa}0m1/1x051 K
oOcyxxgaeMoil Ha ypoke uH(pOpMaluy,

1 | buorexnonorus 4 .
AKTUBU3AIUH NI03HABaTEIbHON
JIESITEJIbHOCTH 00yJaromuxcst
® T[pPUMEHSATh HA YpPOKE HHTEPAKTHUBHBIC
2 [MukpoOuonorus 12 p yp p

paboTel c 0oOyyaroUUMUCS:

dbopMbI




BKITIOYCHHE B YPOK UTPOBBIX MPOIEIYD,
KOTOpBIE CIOCOOCTBYIOT HaJIA)KHBAHHIO
MIO3UTHUBHBIX MEKITHYHOCTHBIX
OTHOIIICHUH B KJIacce;

® [PUMCHSTh HAa YPOKE WHTECPAKTHBHBIC
dbopMbl  pabOTBI € OOYYaIOIIUMHUCS:
BKIIFOUEHHUE B YPOK MTPOBBIX MPOLEIYD,
KOTOPBIE CIOCOOCTBYIOT HaJIa)KUBAHHIO

MO3UTUBHBIX MEXITMYHOCTHBIX
OTHONICHUH B KJlacce
DyKapuOTHYECKHU ® MPUBJICKATh BHUMAHUE OOYYArOMIMXCS K
€ OpraHu3Mbl B oOcyxaaemMoii Ha ypoke WH(pOpMAIIUH,
3 OMOTEXHOIOTHH 12 AKTHBU3AINH MO3HaBaTeNbHOMI
(TIIecCHEeBBIS JIeATETbHOCTH 00yJarOIINXCS;
rpUOBI, JIPOIKH, ® OpraHu30BBIBATH T'PYIIOBBIE  (HOPMBI
BOJIOPOCIIH) yueOHOM NesTeIIbHOCTH;
HaciiencTBeHHas e 1oOyXXAaTh OO0YYaIOUINXCS co6n1011aT£)
4 5 HA  yYpOKe  MPUHIMIBI  y4eOHOMH
MHGOpMaIHS
JUCIUILIMHBI U CAMOOPTraHU3aluu
Pe3epBHoOe Bpemst 1
Htoro 34

Pe3epBHBIE 4achl UCIOJB3YIOTCS HA IIOBTOPEHUE U3YYEHHOIO MaTepHalla JJis BBIITOJIHEHUS
IIPOrpaMMBbI B CIy4ae OTCYTCTBUS MPa3JHUYHBIX JHEH, BbINABIIUX Ha Y4€OHBIN EpHOL

8 KIacc
HanmenoBanue ., | DnexTpoHHbIE
Ne Komuuect| [esTenbHOCTh yUUTENS C Y4ETOM paboueii
pa3AesioB U TEM (mmudpoBsie)
n/n BO 4acoB MPOrpaMMBbIBOCIIUTAHUS
porpamMm o0Opa3oBaTenbH

bI€ PECYPCHI

Moayab «bHOTeXHOJI0TruA»

1 |Bupycosorus 6 ® AKIEHTUPOBATh BHUMAaHHE
0o0yyJaronmxcs Ha HPaBCTBEHHBIX
["enHas npobiieMax, CBS3aHHBIX C HAYYHBIMHU

2 I/IH)KeHepI/H[ H 8 OTKpI)ITI/ISIMI/I, I/13y‘Ia€MI>IMI/I Ha ypOKC;
OMOTEXHOJIOTHH ® CO31aBaTh JIOBEPUTENbHBIN

MICUXOJIOTHYECKUI KIMMaT B KJIacce BO
BpeMs ypoKa

® MPUMEHSTh Ha YpPOKE HHTEPAKTHUBHBIC
dbopMbl  pabOTBI €  OOYYaIOIIUMHUCS:
BKJIFOYEHHE B YPOK UIPOBBIX IPOLELYD,

buoTtexHonorun KOTOpBbIE CHOCOOCTBYIOT HaJIa)KUBAHHIO

3 B 2 MTO3UTHUBHBIX MEXIJINYHOCTHBIX
PKUBOTHOBO/ICTB OTHOILIEHUH B KJIACCE;

e ® [pUBJIEKAaTh BHUMaHUE O0y4arommxcs K

oOcyxnaeMoll Ha ypoke HH(pOpMaIuH,

AKTHUBU3AINH M03HABaTEIbHON

JeSITETbHOCTH 00YUaIOIMXCsl
4 |bUOTEXHOJIOrUU 11 ® OpraHu3OBbIBaTh T'PYNIOBBIE (OPMBI




B y4eOHOM e TEeNHHOCTH;
PpacTCHUCBOCTB ® AKUCHTUPOBATH BHUMAaHHEC
c oOydarolmuxcsi  Ha  HPaBCTBEHHbBIX
npo0jemMax, CBSA3aHHBIX C HayYHBIMU
OTKPBITUSIMH, U3YYAaEMBIMHU Ha YPOKE

PezepBHOE Bpems 1
Htoro 34

P€3epBHBI€ YacChbl UCITOJIB3YIOTCA HAa MOBTOPCHUC U3YYCHHOI'O MaTCpHrajia JId BBIITIOJHCHUA
IIporpaMMBal B Cliyda€ OTCYTCTBHS ITPA3JHUYHBIX I[Heﬁ, BBIIIABIINX Ha yLIe6HBII71 nepuon

9 knacc
HanmenoBanue ., | DIeKTpOHHbIE
Ne Komuuect| [leATenbHOCTh yUUTENS C Y4ETOM pabodeid
pa3esioB U TEM (mudpoBsie)
/1 BO 4acoOB MIPOTrPaMMBbIBOCITUTAHUS
porpamMm o0OpasoBareibH
bI€ PECYpPChI
Monayab «MoJiekyJIsspHble 0CHOBBI (PM3UO0JIOTHH U (PAPMAKOJIOTHI
Ddusuogornyeckas xumusa-17 4
® TPUMEHATH HAa YPOKE HHTEPAKTUBHBIC
dbopMBI  PabOTBl ¢  OOYYArOIIMMHUCS:
BKJIFOYEHUE B YPOK UTPOBBIX MPOLIENYP,
KOTOpbIE  T[OMOTAIOT  YCTaHOBJICHHUIO
oOpokenaTeIbHOM  aTtMocheprsl  BO
buorennnie J100P (bep
1 4 BpeMs ypOKa;
DJICMCHTBI
® HHUIMHUPOBATH u MOJAEP>KUBATh
HCCIIEA0BATENIbCKYIO JIeSITEILHOCTh
0o0ydJaronxcsi B pamMKax pealn3aluu
MMU UHIUBUIYAIBHBIX W TPYHIOBBIX
HCCJIEI0BATENbCKUX MPOEKTOB
Heoprannuecku ® OpraHu3OBbIBaTH TPYNIOBBIE (OPMBI
2 |6 XUMHYECKHE 5 y4eOHOH 1 TeNbHOCTH;
BCIICCTBA ® [IpUBJICKAaTb BHUMaHHE 06yqaroumxc;1 K
oOcyxaaemMoii Ha ypoke WH(pOpMaIuHy,
aKTHBH3AIIUU IT03HAaBaTeJILHOMI
JESITEIbHOCTH 00YJaroIIuXCs;
® 1ICIIOJb30BaTh BOCITMTATEIbHEI
Opranmuecke CIOJIH30Ba OCITUTATE]I e
BO3MOKHOCTH COJIepKaHUsI y4eOHOTO
3 [XUMHYECKHE 7 6
npeamera yepes mogoo
BEIICCTBA pel p A0OP
COOTBETCTBYIOIINX TEKCTOB JIJISl YTEHUS,
3aJa4 AN pelIeHHs, MPOOIEMHBIX
CUTYaIUH 11 00CYXICHUS B KJIacce
PesepBHOE BpeMst 1
Toro 17

PCSCpBHBIC qacCbl UCHTOJIB3YIOTCA HA IMMOBTOPCHUEC NU3YUCHHOI'O MaTCpUalia JJIs1 BBIIIOJIHCHUS
MporpaMMmsal B Cjiyda€ OTCYTCTBHA IMPA3JHUIHBIX ,ZIHGI\/’I, BBITIaBIINX Ha y‘Ie6HBII\/'I nepuon



