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INOACHUTEJIBHASA 3AIINCKA

AKTYaJIbHOCTh W Ha3HauYeHHe nporpammbl. [Iporpamma pa3paboTaHa B COOTBETCTBUU
¢ TpeboBanusiMu denepanbHOr0 rocyJapcTBEHHOr0 00pa30BaTeIbHOrO CTaH/1apTa OCHOBHOI'O O0OIIEro
o0pa3oBaHMsI, OpPHEHTHpPOBaHA Ha oOecledeHHe MHIUMBUIYAIbHBIX MOTpeOHOCTEN oOy4arommxcs u
HAmpaBlieHa Ha JOCTIKEHHE TUIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS MPOTrPaMMbl OCHOBHOT'O OOIIIETO
00pa30BaHMsI C yUETOM BBIOOpA yYaCTHHKAMH 00pa30BaTEIbHBIX  OTHOIICHHH KYpCOB BHEYPOUHOM
NEeSITEPHOCTA. DTO TO3BOJSET O0ECIEUUTh €AMHCTBO 00s3aTenbHBIX TpeboBanuii ®I'OC BO Bcem
MPOCTPAHCTBE HIKOJIBHOTO 00Pa30BaHus: HE TOJBKO HAa YPOKE, HO M 3a €ro MmpeiesiaMu.

AKTyallbHOCTh peaJii3allid JaHHOM MporpaMMbl OOYyCIIOBJI€HA camMoOil O0COOEHHOCTBHIO
MPOEKTHO-UCCIIEA0BATEIILCKON EATENbHOCTH. DTa JIESITENbHOCTh JISKHUT B OCHOBE IMO3HABATEILHOIO
HWHTEpeca pebenka, SIBJISICTCS 3aJ10roM yMEHUs NJIAHUPOBATH moOble 1EUCTBUS U
BaKHBIM YCJIOBHEM YCIEIIHOW peayim3auuu uaed. JlroOble M3MEHEHHs COBPEMEHHOro O0OlIecTBa
CBSI3aHBI C MPOEKTaMU M MCCIEOBAaHUSMU — B HayKe, TBOPUECTBE, OU3Hece, OOLIEeCTBEHHOM KU3HHU.
[loaTOMy BaXXHBIM D3JIEMEHTOM pPa3BUTHS JIMYHOCTH oOOydaromierocs sBisiercss (HopMHUpPOBaHUE
OCHOBHBIX HAaBBIKOB MPOEKTHO-MCCIIEAOBATENbCKOM IEITEIIbHOCTH.

[Iporpammoii npeaycMOTpeHO (GOPMUPOBAHUE COBPEMEHHOTO TEOPETHUUECKOTO YpPOBHS 3HAHUMH,
a TaKKe M MPAKTUYECKOro OmbiTa padoTel € J1abopaTOPHBIM O0OPYIOBAaHUEM, OBJIA/IEHUE
preMaMu HCCIIeOBAaTEIbCKON NeSTeNbHOCTH. MeTo bl OpraHu3aluu 00pa3oBaTeIbHON U
HAyYHO-UCCIIE0BATEIILCKOM NIEATENbHOCTH MPEAyCMaTPUBAlOT  (GOPMHUpPOBaHHE Yy OOyYaOIIMXCS
HECTAaHJAPTHOTO  TBOPYECKOTO MBIIDICHUS, CBOOOJBI CAMOBBIPRKEHUS W HWHIUBHIYaJIbHOCTH
CYXJEHU.

Jlns  monHOro  y4yera  MOTPEOHOCTEM — y4yamuMxcs B OpOrpaMMe  HCIONB3YeTcs
UG GepeHITIPOBAHHBIN MOJIXO/, 4TO CTUMYJIPYET y4arerocs K YBEJIUYEHUIO
NOTPeOHOCTH B HMHIVBHAYAJIbHOW, WHTEIUIEKTYyallbHOH W TIO3HABATENLHOW  JEATEIFHOCTH U
Pa3BUTHUIO HAYYHO-UCCIIEIOBATENbCKUX HABBIKOB. [IporpaMMa ctaHeT BOCTpeOOBAHHOI B TIEPBYIO
ouepesib MKOIbHUKAMU, KOTOPhIE UMEIOT CTOMKUUHUHTEPEC U COOTBETCTBYIOLIYI0 MOTHUBAIMIO K
W3YYCHHIO TPEIMETOB €CTECTBEHHO-HAYYHOT O ITUKJIA, ECTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM.

B nmogpoctkoBOM Bo3pacTe ydamecs MpOosIBISIFOT CBOIO 3aMHTEPECOBAHHOCTD B TOM MM MHOHM 00JacTH
3HAaHMM, HAy4YHOM HaIlpaBJICHUHM MM NOpOo(ECcCHOHAIBHOW AesaTeNbHOCTH. Takum oOpa3oMm
MpPOUCXOIUT (opMUpPOBaHUE T[O3HABATENbHOW U MPO(ECCHOHATBHOM COCTaBISAIONMIEH JIMYHOCTH,
IIOMOTaeT y4daumemycs B OIpEEIIeHUN Oymy1iero KU3HEHHOT' O nyTH U B
npodecCHOHAIbHOM BBIOOpE TMoOchHe OKOHYaHHUA IKodbl. [lomoOHOro poma 3aMHTEPECOBAHHOCTH
CTUMYJIHPYET MOCTOSHHOE >KeNlaHhe MIKOJbHUKA K MO3HAHUIO HOBOI'O, PACHIMPEHUIO U YIIIyOJIEHUIO
COOTBETCTBYIOIIUX 3HAHMUM, MOJYYEHUID HOBBIX B TOM YHCIE MPAKTUYECKHUX HABBIKOB, a TAKXKE
MOTUBHUPYET yyalierocs Ha npodopueHTanuo. [Iporpamma HaleneHa Ha HIOMOIIb peOEHKY B OCBOCHUU
OCHOB OpraHU3allid M OCYIIECTBJICHUS COOCTBEHHOW MPOEKTHO-HCCIEAO0BATEIbCKON NEATEeIHbHOCTH, a
TaK)Ke B IPUOOPETEHUH  HEOOXOIUMOT0O OIIbITA IS

paboThI HaJl MHIUBUIYAJIbHBIM HCCIIEJOBaHUEM WM HpoekToM. [Iporpamma momoxer
HIKOJILHUKY B OoJiee rIyOOKOM H3y4yeHHWH MHTEpECYIoUeil ero o0IacTH eCTECTBEHHBIX HAyK, a TAKKe
B MPUOOPETEHNUN BaXKHBIX COIIMAIBHBIX HABBIKOB, HEOOXOIMUMBIX ISl MPOJYKTHBHOW COIMANU3AlUN |
bopMHUPOBaHUS TPAKIAHCKON TTO3UIIUN:



—HaBBIKA CaMOCTOSITCIIBHOTO PEIICHUS aKTYaJIbHBIX HCCIEIOBATEIbCKHX WIIM MPAKTUISCKUX 3aj1ad,
BKIIIOYAIONICTO B ce0sS yMEHHE BHUICTh H  aHAJIM3HPOBATH NPOOJIEMBI,  HYXIAIOIIAECS B
peIICHUH, YMEHHUE JETajJbHO IpopadaThiBaTh M PEAM30BBIBATH CIIOCOOBI paOOTHI C HUMH, YMEHHE
IUTAHUPOBATh COOCTBEHHYIO pabOTy M CaMOCTOSITEIbHO KOHTPOJIHMPOBATH CBOE ITPOABHIKCHUE K
KeIaeMOMY pPe3yJIbTaTy;

—HaBBIKA TEHEPUPOBAaHUS M OGOPMIICHHS COOCTBEHHBIX HJCH, OONEYeHHs WX B YIOOHYIO IS
pacrnpoctpanenus Gopmy;

—HAaBBIKA YBAXXUTEILHOT'0 OTHOIICHHS] K YY>KUM B3TJISAaM U UesM, OPOpPMIIEHHBIM B padoTax ApYyrux
Jroel, OPYTrUX aBTOPOB — BIAJENBLEB HWHTEIIEKTyalbHOU COOCTBEHHOCTH;

- HaBBIKA myOIMYHOTO BBICTYTUICHHSI nepen OoubIIoi ayTUTOpUEH,
apryMEHTHPOBAHUS W  OTCTAaMBAaHHUS  CBOGHM  TOYKH  3pPCHUSA, OTBETOB  HAa  BOIPOCHI
CBEPCTHUKOB W B3POCIBIX, YOSKICHHUS IPYIUX B CBOCH MpPaBOTE, MPOJBUIKCHHS CBOUX HJICH;
—HaBblKa pabOThl CO CHEIHAIM3MPOBAHHBIMA KOMIIBIOTEPHBIMH IPOrpaMMaMH, J1a00paTOPHBIM
000pyJIOBaHUEM, TEXHMYECKHMMHU YCTPOWCTBAMH, OWOJMOTEYHBIMH (POHIAMH M HHBIMHU PECYpCaMH,
C KOTOPBIMH MOKET OBITh CBSI3aHA MPOEKTHO-MCCIIEA0BATENbCKAs IeATEILHOCTD IIKOJIbHUKA.

Kpome Toro, pabora mKoIpHUKA HAJ TPOSKTOM WM HCCIIEIOBAHNEM OYIET CITOCOOCTBOBATEL M PA3BUTHIO
€ro aJIeKBaTHOW CaMOOLICHKH.

BapuaHThI peasnzanuu mporpaMMbl 4 (pOPMbI IPOBEICHUA 3AHATHI.

JlanHas mporpamma paccuMTaHa Ha paboTy co mkoilpHUKaMu 5-9 kmaccoB. Ilemarory
BA)KHEE AaKLEHTUPOBAaTh CBOE€ BHHMMAaHUE HE CTOJbKO Ha KayecTBE pe3yJbTaTa MPOEKTa WU
MCCJIeIOBAHHUS, CKOJIBKO Ha TOM, YTOOBI yYalllMICs MMOJIy4yall 3HaHUs B TOM YHCJIE U Yepe3 BbIIIOJIHEHUE
MPAKTUYECKOT0 3aJlaHusl, Jiesajl BBIBOJBI M YMO3aKJIIOUEHHS] HA OCHOBAaHMM CBOErO HCCJEIOBaHMUS,
YUYWICS CpPaBHUBATh €ro pe3yibTaTbl C TEOPETUYECKUM MATEPUAIOM M HUCCIEAOBAHMAMHU APYTHUX
INIKOMBHUKOB. TakuMm 00pa3oM, INKOJHHHUK OCBOMT OCHOBBI  IMPOEKTHO-HCCIEIOBATENbCKOM
NEeSITENIFHOCTH M MTPUOOPETET HABBIK KPUTHUECKOTO OTHOIICHHUS K MaTepUay.

MoXXHO  peKOMEHJ0BaTh  MCHONb30BaTh  Monyiu  «Kak JKMBOTHbIE UM pacTeHUs
pUCIIOCaOINBAIOTCS, «OCHOBBI pacTEeHHUEBOACTBAY, «MonekynspHble OCHOBBI
CeJIEKLIMN» B Ka4eCTBE HEMPEePhIBHOIO 00pa3oBaTesbHOro nukia (5-9 kinacc no 1 yacy B Heemno) Jis
KJIACCOB  arpOOMOTEXHOJIOTHYECKOW  HampaBieHHOCTH. Monymn  «Kak KUBOTHBIE W PACTCHHS
npucnocabnuBaioTcs»,  «buorexHomoruum» U «MoNEKyJIspHbIE  OCHOBBI  (U3HOJIOTHUU U
(dapmakoIoruu» B KayecTBE HENPEphIBHOrO oOpa3oBareibHOro mukna (5-9 kmacc mo 1 wacy B
HEJIeNI0) JUIsl KJIacCOB OMOTEXHOJIOTHYECKOTO WM MEIUIUHCKOTO HalpaBICHHIA.

B3zanmocBsa3p ¢ mporpammon BocnurTaHusi. [Iporpamma Kypca BHEYPOUHOM JI€SITEIBHOCTH
pazpaboTaHa ¢ y4eTOM pPEKOMEHJAIMii MPUMEPHOM  MpPOrpaMMbl BOCHHTAHUSA, YYUTHIBAET
MICHXOJIOTO-TIeJarOrM4eCKUe OCOOCHHOCTH JIaHHBIX BO3PACTHBIX KaTeropuil. 310
MO3BOJIIET HA MPAKTUKE COEIWHUTH OOYYAIOIIyI0 M BOCIUTATENbHYIO JAESITENbHOCTh IMElarora,
OPUEHTUPOBATh €€ HE TOJBKO Ha MHTEJIEKTyaJlbHOE, HO U Ha HPAaBCTBEHHOE, COLIMAJIbHOE Pa3BUTHE
peOeHKa. ITO MPOSBIIACTCS:

—B MPUOPUTETE JMYHOCTHBIX PE3YJbTATOB pEATU3ALNN [POrpaMMbl BHEYPOUHOW JESTEIbHOCTH,
HaILIEAIUX CBOE OTPAXKEHUE U KOHKPETU3ALMIO B TPUMEPHOM MPOrpaMMe BOCIIUTAHUS;

-B BO3MOKHOCTH KOMILIEKTOBAHUS Pa3HOBO3PACTHBIX CPYIIII JUIS OpraHu3aluu
pohoprueHTAITMOHHOMN NEATENbHOCTH IIKOJIbHUKOB, BOCIIUTATEIHLHOE 3HA4YCHHUE
KOTOPBIX OTMEYAETCs B IPUMEPHOM ITPOrpamMMe BOCIIUTAHUS;

—B MHTEPAKTUBHBIX (opMax 3aHATHUA Ui HIKOJBHUKOB, OOECHEYMBAIONIMX OOJIBIIYIO UX



BOBJICUCHHOCTD B COBMCCTHYIO C ncgaroromMm u ApyrumMmu JACTbMH  ACATCIIBHOCTH U

BO3MO>KHOCTb 00pa30BaHUS HA €€ OCHOBE JIETCKO-B3POCIBIX OOLIHOCTEH, KIIOUEBOE 3HAYCHHE
KOTOPBIX UL BOCIIUTaHUS NOAYEPKUBACTCS IIPUMEPHOU IIPOrpaMMOM
BOCITUTaHMSI.

Ocob0enHocTn padoThl yUuTe sl M0 MPOrpamMMe.

3amaya y4uTensi COCTOUT B TOM, YTOObI COIIPOBOXIATh mporiecc npodeccuoHaIbHOI

OpPHEHTALlUM MIKOJIbHUKA, PAacKphiBasi MOTEHLIMAJ KaXXJO0Tro Yepe3 BOBJCUYEHHE B MHOT000Pa3HYIO

NeSITeNIbHOCTh, OPraHW30BaHHYIO B pa3HbIX (opmax. IIpu sTom pe3ynpraToM paboOThl y4HUTENs B

NEpBYIO OUEpelb  SBJSETCS JIMYHOCTHOE pa3BUTHE  ydamierocs. JIMYHOCTHBIX — pe3yJIbTaToB

YUHUTEIb MOXET JOCTHYb, YyBJIEKas YyYEHHKAa COBMECTHOM U HHTEPECHOM UM  000MM

JESITENbHOCTBIO, yCTaHaBJIMBas. ~ BOBpEMs 3aHATUH  1O0OpOXKENaTeNbHYIO,

HOJIePKUBAIOILYI0 aTMOCc(hepy, HachlIasl 3aHATUS LLIGHHOCTHBIM COJI€pPKaHHEM.

IIpumepHas cxema MpOBEACHMS 3aHATUH 110 IIPOrpaMMe:

1.O0bsicHEHNE TEOPETUYECKOT0 MaTepHaa 1o TeMe.

2.1lonroroBka K 3KCHEpUMEHTAIbHOMY 3aHATHIO, 00CYKE€HHE OOBEKTOB IS IPAKTHYECKOIO 3aHATHSL.

3.IlpoBeneHue mNpaKTUYECKOro 3aHATHS — OCHOBHAs 3ajJaya OCBOCHME METOAOJIOIMH JJAHHOTO

IKCIEPUMEHTA.

4.1I0 OKOHYAHUU MPEJIOKUTH NETAM, KOTOPHIE 3aMHTEPECOBAINCH JAHHBIM YKCIIEPUMEHTOM, Pa3BUTh

€ro B MCCIENOBATEIbCKUNA MPOEKT. {1 3TOro HeoOXoAMMO OOCYIUTh OOBEKThI, KOTOPBIC YUYEHHK
OyzeT uccienoBaTh, COCTABUTD IJIaH SKCIIEPUMEHTA.

5.IloM0O4b y4EHUKY IPOaHAIM3UPOBATH PE3YJILTAThI IKCIIEPUMEHTA.

OneHuTh pe3ynbTaThl MPOEKTHO-UCCIEI0BATEILCKON e TENbHOCTH MIKOJbHUKOB MOXKHO B IIPOLECCE

3alIMTBl UMM CBOMX DPa0OT B paMKax HIKOJIbHOH Hay4YHO-TIPAKTHUECKOH KOH(epeHIHH.



COJIEP)KAHUE KYPCA BHEYPOUHOMH JEATEJbHOCTH

Monayab «buorexnoaorus» 8 kiaccol (34 yaca)
1. Buomexnonozusa (4 uaca)

[Tonatue OuOTEXHOJIOrMM. 3ayeM 4YeJIOBEKYy OHOTEXHOJOrMH, B YeM HX

IPEUMYIIECTBO Mepel XUMHUYECKMM CHHTEe30M. (OCHOBHbBIE OHOOOBEKTHI OMOTEXHOJIOTHUHU:
IPOMBIIUICHHbIE MHUKPOOPraHW3MbI, KIJIETKM M TKaHW PpACTEeHHM, JKUBOTHBIX M 4YeJIOBEKa,
6uokaranuzaTopsl. [IpakTrueckas padora «IIpumepbl mpuMeHeHHs] OMOIOrMUYEeCKUX 00 BEKTOB B TBOCH
HKUZHIY.

Coippe 1511 OMOCHHTE3a U OllEHKa ero OHojorndyeckod 1meHHOCTH. OCHOBHBIE MCTOYHHUKH yTIiIepoja,
azora, (ochopa, MHUKPOIIEMEHTOB. lccienoBaHMe HOBBIX MCTOYHHMKOB ChIPbs (BKJIIOYAsl BOIPOCHI
€ro NnpeiBapuTeNbHON 00pabOTKM), pa3padOoTKa HOBBIX IMUTATEIbHBIX CPEJl, B TOM YUCIIE BKIFOYAOIINX
OMOCTUMYJIATOPBI U IpYTHE 3JIEMEHTHl YIPABIEHHUs U ONTUMHU3ALMH IpoLieccoB OMocHHTe3a. MeTonbl
ONTUMU3ALUU TUTATEIbHBIX CPEN.

2. Mukpoouonozus (12 uacos)

[TonoxxeHne MpPOKAPUOTOB B CUCTEMe opraHudeckoro mupa. CTpoeHue OakTepHalbHOW KIIETKH.
Knaccuduxanusa 6axrepuit. Mopdomnorust 6akrepuii. IIpocTbie U CHOXKHBIE METOABI OKpAIIMBAHUS
OaxTtepuil. @usnonorus OakTepuil: MUTaHUE, AbIXaHUE, POCT U Pa3MHOXKEHHUE. 3HAKOMCTBO C JOMEHOM
Apxen (9KCTpeMO(UIBHOCTh, OCOOCHHOCTH CTpoeHHs Kierku). JlabopatopHas paborta
«PuKcupoBaHHbIe Npenapatel 6aktepuil. Onpenenenue  GopMbl  IPEASIOKEHHBIX KYJIBTYp
MHUKPOOPraHU3MOB, UCIIOJIb3Ysl MPOCTOM MeToJ] okpacku» JlaboparopHas pabora «OmnpeneneHue
TUIIA KJIETOYHOM CTEHKHM METOJIOM OKpalluBaHUs 1o ['pamy» (Ip1 HaJUYUU PEaKTHBOB).
MosoyHOKHCIOE W CUpPTOBOe  OpokeHue.  DororpodHbIe M XeMOTpOHBIE OaKTCPHH.
Kunernueckoe omnucaHue mporecca pocTa MUKpOOPraHM3MOB. DKCIIOHEHIIMANIbHAS ~ MOJEINb

pocra. Kwunetnka rubenu MuKpoopranusMoB. Jlabopatopnas pabota «lIpuroroBieHue
NPYKU3HEHHBIX TPENapaToB MOJIOYHOKHUCIBIX OakTepuii». [larorennsie Oakrepun. YyMHas nmanoyka u
YepHas CMEepTh, OOTYJIN3M, CTOJIOHSK, TyOepKkye3. Mcropus 60ps0ObI ¢ OaKTepuanbHBIMU MH(EKIUIMH.
JlabopatopHas pabora «IloceB cMmbIBa ¢ pyk Ha yamku Ilerpu». JlabopaTopnas pabora «Briienenue
YUCTON KyJIbTypbl Oaktepuil. Meton pasBeneHuil. Meton wucromaromero mrpuxa». JlabopatopHas
pabora «Mopdonornyeckas XapaKTEpUCTHKA BBIJCIEHHONW YHCTOM KYJIbTYpBL: XapaKTepHCTHKA
KOJIOHUH, (hopma OaKTepuii, TUI KIETOYHONU CTEHKM.

BoiliHa OeckOHEYHOCTH: AHTUOMOTHKH MPOTHB OakTepuil. MexaHWU3Mbl JEHCTBHA aHTHOMOTHKOB.
MexkierouHass koMMyHUKanus Oaktepuil. UyBcTtBO kBopyma. JlabopaTopHas pabGora «CpaBHeHHE
pPOCTa MUKPOOPIaHW3MOB Ha yalke 0e3 u ¢ go0aBlieHUs aHTUOMOTUKOBY MccienoBarenbckas paboTa
«[Tonck MHUKpPOOPraHn3MOB 00JIaJAIONIMX AHTAT OHUCTUYECKOI aKTUBHOCTBION.

[Tpumenenue  Oakrepuit  uyenmoBekoM. KuHermueckoe — omucaHue  OMOCHMHTE3a  MPOIYKTOB
MHUKpOOpranuzmMamu. bakTepuu, KoTopple MOryT pasjarath mjacTuk. MccinemoBaTtenbckas pabora
«BpIenenne MOJI0UHOKHUCIIBIX OaKTepuil, NCCIIEOBAaHUE UX AKTUBHOCTH.

MukpoopraHu3Mbl B arpoOMOTEXHOJI0TMHU. MICKyCCTBEHHBIE acCOMAIIIU PACTCHUM c
MuKpoopranuzMamu. MccnenoBarensckas padora «Bbijenenue O6akTepuil MOJIE3HBIX JJIS pACTEHUI.



3. Jykapuomuueckue opzanuzmvl ¢ Ouomexuonozuu (niecHesvlie Zpudbl, OPOIHCHCU, 6000POCIU)
(12 uacoe).

[TnecHeBbIe TPUOBI TPOAYLIEHTHI OMOTOTUYECKH AKTHBHBIX BEIIECTB.

OOmasi xapakTepucCTHKa JPOXOKEH caxapoMuleToB. Vcropus HCIOIb30BaHUS JPOXOKEH B
TPaJUIIMOHHOM OMOTEXHONOTUU. T eXHONIOr K BUHOIENU S M XJIeOOTedeH s, CIIeUaIn3HpOBaHHBIC Pachl
npoxokeil. MerabomusM npoxokeit. Peaknust cnmproBoro Opoxenus. JlaGopatopHas paborta
«[loxcuer kiertok npoxokeid B kamepe l'opsieBa». JlabopatopHas pabora «OOHapyKeHHE MPOAYKTOB
CIIHPTOBOrO0 OpOXKEHHs: OTHIIOBOTO CHOUPTAa M  yIJEKHCIOro rasa». [lomydyeHue BTOPUYHBIX
METa0OMTOB B JApoXkax. Jpoxoku Kak MpoayleHThl OouororuB. [lomyueHne meneBbiX OEnKoB B
JIPOKAKAX.

Oco0eHHOCTH BEreTaTUBHOIO M IOJIOBOTO Pa3MHOMKEHUS y JPOXOKEH, 3HAUEHUE U3YyUYEHUS MHUTO3a
M IUTOKMHE3a JUIS  ONTHUMHU3ALMUU  TMPOLECCOB  KYJIbTUBUPOBAHUS JIPOMKIKEBBIX IITAMMOB,
MOHUMAaHUS IPUYUH MMaTOT €HHOCTU JPOXKKEH U rpruOOB, MOMCKA MUILICH e (GYHIUIUI0B U
pa3paboOTKN  HOBBIX JE€KapCcTBEHHbIXIIpenapaToB. JlaboparopHas pabora «Habmonenue
pPa3sMHOXKEHUST IPOXOKEBBIX KieTOK». [lpaktuueckass pabora «Ilomyuenue TBopora u kedupa Ha
OCHOBE MOJIOUHOKUCIBIX Oakrtepuit». Ilpaktnueckas pabora «OcCHOBHBIE BHIBI KBaca U HX
XapaKkTepUCTUKa» «J{pOoXKKU U MOJOYHOKHCIIbIE OaKTepuu, MPUMEHsSIEeMbIe ISl IPOM3BOICTBA KBAcay.
[Tpaktuueckas pabota «CpaBHHUTEIbHBIN aHANIW3 Pa3BUTHUS JIPOAOKEH B a’pOOHBIX U aHAIPOOHBIX
ycnoBusix».  Ilpakthueckas pabotra «MeTonbl OLIGHKH CBOMCTB XJIEOOMEKapHBIX APOXKKEH.
Oco0eHHOCTH MPUMEHEHHSI TPECCOBAHHBIX, CYIIEHBIX U MHCTAHTHBIX APOXKei». MccnenoBarenbekas
pabora «BiusHue (U3HKO-XHUMHUYECKUX (DAKTOPOB Ha KAayeCTBO OMOTEXHOJIOIMYECKOM MPOAYKIIMH
(xkBac, xedup, ceip, XiIed | ap.)».

Bonopocnu — nepcnekTuBHbIM 00BEKT JJIs1 MPOU3BOJCTBA O€iKa U YIJIeBOJOB. buoTexHosoruueckue
METO/bl OUUCTKU TBEPIBIX, )KUJIKUX OTXOJIOB M Ta3000pa3HbIX OTXOA0B MPOU3BOJACTB. CTOUHBIE BOBI.
Cxembl OYHCTKH. BUOGUIBTPHI, a9pPOTEHKH, METAHTEHKH, OKCUTCHKH. AKTHBHBIA WJI U BXOZSIINE
B HEro  MHUKpoopraHu3mbl. Mcnonb3oBaHue BoJgOpociied B~ OYHCTKE  CTOYHBIX  BOJ.
HccnenoBarennckas paborta «BnusHue ¢usnko-xumudeckux ¢paktopoB Ha pocT Bogopociu (Chlorella
vulgaris)».

4. Hacneocmeennas ungpopmayusn (8 uacos)

HacnencrBeHHOCTh 1 I3MEHUHUBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHu3MoB. Mi3mMeHunBoCTh. Buasl
n3MeHunBocTh. [lpakTuueckass pabora «MoaudukauuoHHAsE HW3MEHUYMBOCTh (JIUCThS, WIOJKHU C
OJIHOTO JIEPEBa)».

I'en — MarepuanbHBIi HOCUTENb HACICACTBEHHOCTH M HM3MEHUYMBOCTU. HyKIIEMHOBBIE KHCIIOTHI.
Jlokamu3anus reHetudyeckoro marepuana B kierke. [lenenue knetok. Pemmkauus JJTHK. OcHoBHas
Jorma MosekyisipHoil Ouonoruu. Tpanckpunuus. Tpancmsuus. Mytauuu. [lpaktuueckas pabora
«['en — mHCTpYKIUS 1O cOOpke KieTKH (Ha Oucepe Wi KOHCTpyKTope)». I[lpaktuueckass pabora
«Mytanuss Ha OyTtepOpone (Jro00i 00BEKT M3 Hpenbiayinel padoThl, rlie U3MEHEHUE HHCTPYKIUU
IpUBEIET K M3MEHEHHUIO BHEIIHETO BUA O0HEKTA)).

5. Bupyconozus. (6 uacos)

[TonoxxeHne BUPYCOB B CUCTEME OpraHmdeckoro mupa. CTpyKTypa W XHMHYECKHH COCTaB BHUPYCOB.
Knaccudukanus Bupycos. Penponykius BupycoB. I[IpocMoTp JOKyMeHTanbHOTO GuiibMa O BUpYycax.
Bupycel - B030OymuTenu uH(peEKIMOHHBIX Oone3Heill. OnkoBupychl. bakrepuodaru: crpoenue,



cBoiicTBa, mpumMeHenue. llpaktuueckas pabora. «Metox pasBenenuit» [Ipaktudeckas paborta.
«TutpoBanue 6akTepruodaroy.
buonorunyeckne metonsl 60PLOBI ¢ BUPYCAMH.

6. I'ennas unscenepus u ouomexuonozuu. (8 uacos)

OcHoBbI TeHHON nHXKeHepuH. Bektopa. Crnenuduueckue pepmentsl 6akrepuil. [Ipaktnueckas pabora
«OHJIOHYKJIea3bl PeCTPUKIMH (paboTa ¢ HyKJICOTHAHBIMH ITOCIEI0BATEILHOCTAMU Ha OyMmare)».
bruorexHomoruu MpoaAyKIuHu OENKOB B OaKTepUANBHBIX KyJIbTypaX. J[OCTH)KEeHUs TeHHOW WHKCHEPHU
1 OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema amanTHBHOIO HMMMyHHTeTa Oaktepuii u apxeii.llpakTuueckas padora
«['ennbie HOXHULBI - CRISPR/Cas (MogemupoBanne Ha Oymare)» I'MO. Meroasl nomyuenust [MO.
Hrpa-guckyccust « Bemurpaii rpaHT Ha CO3/1aHHE

I'MO».

7. Buomexnonozuu 6 sxcusommuosoocmaee (8 uacos)

JlomecTHKanuss OCHOBHBIE JTOMAIIHUE >KMBOTHBIC; COBPEMEHHBIE SKCIEPUMEHTAX MO JOMECTUKAIINHI
JKUBOTHBIX (JIMCHIIA, HOpPKA W JpP. — JKCIEPUMEHTHl HAyYHOH IIKOJIBI aKaJeMHUKa bensiera).
Huckyccust  «Jlomectukamusi, Bce JIM pPAacTeHUST W IKUBOTHBIE, KOTOPBIE JKHUBYT DPAJIOM C
YEIIOBEKOM WM OJIOMAITHUBAIOTCA? MOXKHO JIM CYMTATh TapakaHa OJOMalTHEHHBIM KUBOTHBIM 7).
CoBpeMEHHBIE ~ METOIBI B JKHBOTHOBOJICTBE: TpPaHCIUIAHTAIMsl ~ 3MOPHOHOB, XHMEPHbBIC
JKUBOTHBIC, KJIOHUpoBaHue. [IpakThdeckas padbora «Meroauka KJIOHHpOBaHMs (MOJACIMpPOBaHUE Ha
Oymare).

OcHOBHBIC 0OJIC3HU JKUBOTHBIX M POJb INATONGHHBIX MHKPOOPTaHM3MOB H Mapa3UuTOB B Pa3BUTHH
3a00/ICBaHU JIOMAIIHUX J>KUBOTHBIX M OCHOBHBIX Mepax OOpbObI C HHUMH, pOJIb ITOJIE3HBIX
MUKPOCUMOMOHTOB B OpraHM3Me JKMBOTHBIX. IloJoXuTenpHOEe W 1MOOOYHOE (OTPUIIATEIILHOE)
BO3JICHCTBMHM aHTHOMOTHKOB Ha OPraHWU3M B XOJI¢ JICUCHHS JKMBOTHBIX; IICJIM U 3a7a4H BETCPHHAPUH.
Buorexnonoruss KOpMOBBIX TpenapatoB. [Ipaktndeckas pabora «CocTaBlieHWE palliOHA TUTAHHS
YKUBOTHOT' O, pacyeT Pacxo/I0B Ha cojepxkanuey. MccnenoBarenbckas padorta

«O11eHKa KauyeCcTBa MOJIOYHOM MPOTYKIIUN.

8. Buomexnonozuu é pacmenuesoocmee (10 uacos)

OcHoBHbIE MeToAbl cenekuuu. I'mopunuzanua. @opmbl 0T00pa. OCHOBHBIE HANIPaBJICHUS CEJIEKLINN
YIIy4IlIEHUE YPOXKaMHOCTH, yCTOWYMBOCTU K OMOTHYECKUM U abnotnyeckum ¢akropam. [Ipaktuyeckas
paboTta «BeipanmBaem ropox. Kak mpoBectu CKpenmBaHie y Topoxay.

OCHOBHbBIE TOAXOABI CENEKIMM M OHOTEXHOJIOTMHM KyJbTYpPHBIX pacTeHuid, [ubpuausarnms,
oTAajlieHHass TUOpUIU3alus, HUCKYCCTBEHHBIH OTOOp, rerepo3uc, TpaHchopMalus, MyTareHes,
reHeTu4ecKoe penaktupoBanue). Mcropus cenekiuu B Poccuu u Mupe, HCTOpUS Pa3BUTHS BAXKHEHIITUX
COPTOB KYJbTYPHBIX PACTCHHIA.

Kak uyenoBek MokeT MoauduiupoBaTh pacteHus? ['eHHas wHHXeHepus pacTeHuit: Yto Takoe
reHeTh4YecKass WHXKeHepusi pacTeHuil. TpaHcreHHbie pacteHus. Metoasl mnomydenus. OOpa3oBaHue
omyxoine y pacrteHuil. ArpobakrtepuanbHas TpaHcopmamms: Ti-mmasmuaesl. Tensr  T-JJHK.
MonekynsipHO-TEHETUYECKHe MEXaHM3Mbl  TpaHchopMmaruu. [ 'eHeTHYeckoe pelaKTHPOBAHHE.
CoBpemeHHbIE NOAXOAbl W JOCTHXKEHUSI T'€HETHUYECKOTO pEeJaKTHUPOBAHUS  PACTCHUM.
[Ipaktrueckast pabora «['eHOMHBIE HOXKHUILIBI (MoaenupoBanue padboTel cuctembl CRISP-Cas).Ectp



a4 KW3Hb B mpoOupke?  buorexHomoruss  KyJabTYpHBIX — pacteHuil. MccnemoBarenbckas
pabota «BripamuBanne pacTeHuil B IpoOupke (MOXKHO BOCITOJIb30BaThCA pe3yiabTaTamu
OPEABIIYIIUX HKCIEPUMEHTOB IO COCTaBJICHMIO MUTATEIbHBIX PACTBOPOB JJIsl pACTEHUM )».



MJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOUHOM
JAEATEJBHOCTH

3aHATHA B paMKax MPOrpaMMbl HAMpaBlIeHBl Ha O0ECHeYeHHe JIOCTHKEHUS IIKOJIbHUKAMHU
CJIEIYIOLIUX JINYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pa30BaATENIbHBIX PE3YJIbTATOB.
JInuHOCTHBIE pe3yJbTaThl:

B cghepe epasicoanckozo éocnumanusi; TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM AESTENILHOCTU MPU
BBITNOJIHEHUU UCCIIEJOBAHUN U TIPOEKTOB, CTPEMJIEHUE K B3aUMOIIOHUMAaHHUIO U B3aUMOIIOM OIIIH.

B cgepe nampuomuyeckoco éocnumanus: OTHOIIEHHWE K OMOJOTMM KaK K Ba)KHOM COCTaBISIOIIEH
KyJbTYpbl, TOPAOCTb 3a BKJaJ PpOCCUHCKMX U COBETCKMX YYEHBIX B pPa3BUTHE MHPOBOM
OHMOIOrMYECKON HayKH.

B cgpepe 0yxoeno-npascmeennozo 6ocnumanusi: TOTOBHOCTb OLIEHHWBATh TMOBEAEHHE M MOCTYNKU C
NO3UIIMM HPAaBCTBEHHBIX HOPM U HOPM DJKOJIOTMYECKOM KYyJIbTYpbl; IMOHUMaHUE 3HAYMMOCTHU
HPaBCTBEHHOI' O ACMEKTa JEATEIbHOCTH YEIOBEKA B MEIUIIMHE U OMOJIOTHH.

B cgepe scmemuyeckoco éocnumanus: NTOHUMaHuE POJaM OMOIOIMHM B (POPMUPOBAHUU ACTETUUYECKOM
KYJIbTYPbI INYHOCTH.

B ceepe usuueckoeo eocnumanus, @Gopmuposanus Kyaivmypvl 300p06bsi U IMOYUOHATLHOZ0
On1aeono.1y4us; OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/0POBBIO U YCTAaHOBKA Ha 3I0POBBI 00pa3 )KU3HU
(3mopoBoe muTaHue, COOMIOACHNE THTUEHHYECKUX MPaBUI U HOPM, COATaHCHPOBAHHBINA PEXKUM 3aHATHIMA
U OTAbIXa, peryiisipHas (us3nueckas aKkTUBHOCTH); OCO3HAHHE IMOCIEACTBUN U HENPUATHE BPETHBIX
NpuUBbIUEK (YyHOTpeOJICHHE aJIKOroJisi, HAapKOTUKOB, KypeHHe) U HUHBIX ¢GopM  Bpema st
¢u3nyeckoro UM ICUXMYECKOTO 3/I0pOBbS; COOJIIOJEHHE NpaBuil O€30HaCHOCTH, B TOM UHCIE
HaBbIKM 0€30IIaCHOr0 MOBEIEHUS B MPUPOAHON cpene; cPOpMHUPOBAHHOCTh HaBbIKA pediiekcud,
yrpaBjeHHe COOCTBEHHBIM 3MOIIMOHATBHBIM COCTOSIHUEM.

B cpepe mpyoosoeo éocnumanus: aKTUBHOE ydacTHE B PEIICHWU MPAKTUUYECKUX 3amad (B paMKax
CeMbH, IIKOJIbI, Topoja, Kpas) OMOJOrMYecKoil U 5SKOJOTMYEeCKOW HAaNpaBICHHOCTH, HHTEpec K
MPaKTUYECKOMY H3YYeHHI0 Tpodeccuil, CBSI3aHHBIX C OMOIOTHEH.

B cgepe sxonocuueckoco eocnumanusn: OpUEHTAIUsl Ha MpPUMEHEHHE OMOJOTMYECKUX 3HAHUU IpH
pelIeHnH 3a7a4 B 00JaCTU OKpYXKAlOLIeH Cpelbl; OCO3HAHME SKOJIOIMYECKHX Ipo0JieM U IyTed ux
pellIeHNs; TOTOBHOCTh K YYaCTHUIO B IPAKTUYECKOM JeATEIbHOCTH 3KOJIOTHYECKOW HAallpaBIEHHOCTH.

B cgpepe nonumanua yennocmu  nayuno2o  no3Hamus: OPUEHTALMSI HA COBPEMEHHYIO CUCTEMY
HAyYHBIX TPEACTaBJIEHUN 00 OCHOBHBIX OMOJOTHYECKHX 3aKOHOMEPHOCTSX, B3AUMOCBS3SIX YeJIOBEKa
C TPUPOJHOM M COLMANBHOW Cpeaod; MOHMMAaHHME POJIHM OMOJOTHYECKOM HAyKu B (HOPMUPOBAHHUH
HAy4YHOT'0 MUPOBO33PEHHUSI; pa3BUTHE HAYYHOHU JIFOO03HATEILHOCTH, HHTEpeca K OMONIOrHYecKoi HaykKe,
HaBBIKOB HCCJIEI0BATENIbCKOU 1€ TEIbHOCTH.

B cghepe aoanmayuu k usmeHAIOWUMCA YCIOBUAM COYUATHOLU U NPUPOOHOLL Cpedbl: aleKBaTHAs OI[eHKa
U3MEHSIOIIUXCA YCJIOBHI; MPUHATHE pelleHus (MHAUBUIYyaJbHOE, B TpYIIE) B H3MEHSIOIIUXCS
YCJIOBHSIX HA OCHOBAHHMH aHajIM3a OMOJI0rnYeCcKoi HHPOpMaIlUK; INIAHUPOBAHUE NEHCTBU B~ HOBOM
CUTYallMM HA OCHOBAaHUU 3HAHUI OMOJIOrMYeCKUX 3aKOHOMEPHOCTEN.

MeTanpeameTHble pe3yabTaThl:

B cgepe osnadenus ynusepcanvHulmMu yueOHbIMU NO3HABAMENbHbIMU Oeticmeusmu’. ba3zoBble
JIOTUYECKUE [N CTBUS:
— BBIIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIC MPU3HAKU OMOJIOTHYECKHX OOBEKTOB (SIBJICHUN);

— YCTaHaBIMBATh CYNIECTBEHHBIH TpPU3HAK KiIaccuukamuu OUOIIOTHYECKUX  OOBEKTOB



(sIBJIEHMH, HPOLIECCOB), OCHOBaHMA i1 OOOOILIEHHS W CPaBHEHUS, KPUTEPUH MPOBOIUMOIO
aHanIu3a;

¢ y4€TOM IpeUI0KEHHOI OMOJIOTHYEeCcKON 3aJauM BBISBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS
B paccMaTpuBaeMbIX (akTtax M HaONIOJEHMAX; MpellaraTb KPUTEPUU JUIS BBISBIICHHS
3aKOHOMEPHOCTEN U POTUBOPEUN;

BBIBJISITh ACQUIUTHI MHQOpPMAIMK, JAHHBIX, HEOOXOAMMBIX I pEIIEHUS MMOCTaBICHHOM
3a/a4y;

BBISBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MpPU HU3Y4EHUM OMOJIOTMYECKHUX SBJIECHUN U
MIPOIIECCOB; JIeTIaTh BBIBOBI C HCIIOIb30BAHUEM JIEAYKTUBHBIX U HHAYKTUBHBIX YMO3aKJIIOUEHHH,
YMO3aKJIIOUE€HUH 10 aHAJIOTUH, (POPMYJIUPOBATH THIIOTE3bI O B3aUMOCBS3SIX;

CaMOCTOSITENIFHO BBIOMPATh CIOCOO pelieHust yueOHOW OMOoIornyeckoi 3anadyu (CpaBHHUBAThH
HECKOJIbKO BapHAHTOB PEIICHHS, BEIOMPATh HanOoIIee MOAXOASMNA ¢ yI€TOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBkl€ MccaeI0BATEILCKUE ICHCTBUS:

HCI0JIB30BATh BOIIPOCHI KaK MCCJIEA0BATEIbCKUA HHCTPYMEHT [TO3HAHHS,
(opMyIupoOBaTh BONPOCHI, (PUKCHUPYIOLIME pa3pblB MEXKIY PpEaJbHbIM M KEJIaTeIbHbIM

COCTOSIHHEM CHUTYyalluH, 00BeKTa, u CaMOCTOSITENTbHO
yCTaHaBIUBATh HCKOMOE M JIaHHOE;
¢dbopmupoBaTh runoresy 00  MCTUHHOCTH COOCTBEHHBIX CYXJICHUH,

apryMeHTUPOBATh CBOO MMO3UIIMIO, MHEHUE;
MPOBOJUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHy HaOJIOJ€HUE, HECIOXKHBIN
OMOJIOrMYECKUN SKCIIEPUMEHT, HEOOJIBLIOE HCCIEeJOBAaHUE MO YCTaHOBJIEHUIO 0COOEHHOCTEN
OMOJIOrnYecKoro oobeKTa (Mmporecca) u3ydeHus,

MIPUYMHHO-CJIEICTBEHHBIX CBA3€H M 3aBHCHMOCTEH OMOIOrMuecKux OOBEKTOB MEXAY COOOM;
OLICHMBATh Ha TPUMEHUMOCTh U JOCTOBEPHOCTh WH(POPMALMIO, IOJYYECHHYI0 B XOJIe
HaO0JII0/IEHUS U SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (popMysIMpoBaTh OOOOIIEHUS W BBIBOJBI IO pe3yJbTaTaM MpPOBEIEHHOTO
HaOJII0/IeHNs], SKCIEPUMEHTA, BIaJeTh MHCTPYMEHTAMHU OLIEHKU JIOCTOBEPHOCTH MOJIy4EHHBIX
BBLIBOJIOB M 00OOIIEHHIA;

MPOTHO3UPOBATh BO3MOXKHOE JaybHEHIIee pa3BUTHE OWOIOTMYECKUX IMPOIECCOB M HX
MOCIIEICTBUS B aHAJIOTMYHBIX MJIM CXOAHBIX CUTYaIUSX, a TaKKe BBIIBUTATH MPEIIOJIOKEHUS
00 MX pa3BUTHH B HOBBIX YCIOBUIX U KOHTEKCTAX.

PabGora ¢ nadopmarmeii:

IIPUMEHSATh pa3JIMYHbIE METOAbI, UHCTPYMEHTHI U 3aIIPOCHI IIPU TIOMCKE U 0OTOOpE OMOJIOrnYecKon
nHpopMalMu MIM  JAHHBIX M3 HUCTOYHHUKOB C  Y4ETOM HpeJIOKEHHON yueOHOU
OMOIOrNYECKON 3a1auu;

BBIOUPATh, aHaJM3HPOBATh, CHCTEMaTU3UPOBATh U UHTEPIPETHPOBAThH
OMOIOrMYecKyt0 HHPOPMALUIO PA3INYHBIX BUI0B U (POPM MPEACTABICHUS;

HAXOJUTb CXOJHBIE apPIyMEHTHI (ITOATBEP)KIAI0IIUE UM OIIPOBEPraoIUe OJIHY U TY XK€e U0,
BEPCHUIO) B PA3IMYHbIX MH(POPMALMOHHBIX HCTOYHHUKAX;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTHUMajlbHYyI (OpMy MpeAcTaBieHUs UHPOpMALUU U
WITIOCTPUPOBATH peIlaeMble 3a7jaul HECIOKHBIMH CXEMaMH, AUarpaMMaMy, HHOH rpadukoi u
MX KOMOMHAILIUSIMU;

OLICHMBATh HAA&KHOCTh OHOJOTMYECKOW HWHGPOPMALMU IO KPUTEPUSAM, IPEII0KEHHBIM
y4uTelIeM WK ¢hOPMYITHPOBAHHBIM CAMOCTOSITENILHO;

3alIOMHHATh U CUCTEMaTU3HPOBATh OMOJIOrMYECKY0 HHPOPMALIUIO.



B cghepe oenaoenus ynusepcanohvimu yueOHviMu KOMMYHUKamusHvimu Oeticmeusmu QOIIeHUE:

BOCHPUHUMATh U (OPMYJIUPOBaTh CYKIEHUS, BBIPAXKATh AMOLMH B IPOLIECCE BBIMOIHEHUS
MIPaKTUYECKUX U JabOpaTOpHBIX padoT;

BbIpaxxaTh ce0s (CBOIO TOUKY 3PEHHUSI) B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOaJIbHbIE CpencTBa o011IeHMs, [IOHUMATh 3Ha4YeHue
COI[MAIbHBIX 3HAKOB, 3HAaTh M PACMO3HaBaTh NPEANOCHUIKM KOH(JIMKTHBIX CUTYal[Uil U
CMATYaTh KOH (DJIMKTHI, BECTH MTEPET OBOPBI,

MIOHUMATh HaMepeHus IpyTHux, IPOSIBIIATH YBa)XKUTEIIBHOE OTHOLIEHHE K
cobeceTHUKY U B KOppEeKTHOH (hopMme (HopMyIHpoBaTh CBOU BO3PaXKEHUS;

B XOJ€ Juaiora W/WIM JAMCKYCCHM 33JaBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMoi
OMONOrMuecKoil TeMbl U BBICKAa3bIBaTh UJCH, HAIlEJICHHbIE Ha pelieHue OMOoJI0oru4ecKon
3a/la4y U NojepKaHue O0J1arokenaTeaIbHOCTH OOLIEHHUS;

COIIOCTaBJISATh CBOM CYKIEHHUS C CYXKJIEHUSMU APYTUX YYaCTHHUKOB JHasiora, 0OHapy>KuBaThb
pas3Inuus ¥ CXOJICTBO NO3ULIUH;

MyOJMYHO MPEACTABIATh PE3YJIbTAaThl BHINOIHEHHOIO OMOJOrMYECKOro ONbITa (IKCIEPUMEHTA,
WCCJIEIOBAHMUS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMPATh (pOopMaT BBICTYIUIEHUS € YUETOM 3a/1a4 PE3EHTAllUU U OCOOEHHOCTEH
ayAUTOPUM W B COOTBETCTBUM C HHUM COCTaBIATh YCTHBbIE€ U NMHCbMEHHBIE TEKCTHI C
UCIOJIb30BAHUEM UILTIOCTPATUBHBIX MaTEpHAJIOB.

CoBMecTHAs NeSITEIBLHOCTD (COTPYIHUYECTBO):

B

MMOHMMAaTh W WCIOJIb30BAaTh MPEHMYIIECTBA KOMAaHAHONH W WHIUBUIYaJIbHOH paboOTHI mpu
pEIICHIH KOHKPETHON OMOJIOrH4ecKOoi Mpo0IeMbl, 000CHOBBIBATh HEOOXOIUMOCTh ITPUMEHECHUS
IPYHIOBBIX (HOPM B3aMMOJCHCTBHSI ITPU PEIIICHUH ITOCTABJICHHON yu4eOHOM 3a/1a4u;

MPUHUMATh LE€Jlb COBMECTHOW JI€ATENIbHOCTH, KOJUJIEKTUBHO CTPOUTH JeHCTBUSA 1O €&
JOCTIDKEHUIO: paclpeieNiaTh PO, J0roBapuBaThCs, OOCYXAaTh IMPOLIECC M pe3ysbTaT
COBMECTHOM paboThI;

yMeTb O00O00IIaTh MHEHUSI HECKOJbKUX JIoAeH, NpOsABISATH T'OTOBHOCTh PYKOBOAMTD,
BBITIOJIHATD MMOPYYEHUS, TOTUYNHATHCS;

IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW paboThl, OMpenessTh CBOIO poiib (¢ yudéroMm
MPEANOYTEHU U BO3MOXHOCTEH BCEX YYACTHHUKOB B3aMMOJCHCTBUS), pacHpeleisTh 3aJaul
MEXJly YJIeHaMH KOMAaH]Ibl, y4acTBOBaTh B I'PYNIOBBIX (hopmax paboThI (00CykaeHUs, 0OMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U UHBIE);

BBIMOJIHATG CBOIO 4YacTb pabOThl, JOCTUTraTh KayeCTBEHHOIO0 pe3yJibTaTa 10 CBOEMY
HaIpaBJICHUIO U KOOPJAUHUPOBATH CBOM JICUCTBUS C IPYTUMH WEHAMU KOMaH/IbI;

OLIEHMBATh KaueCTBO CBOEro BKJIaJa B OOIIMH MNPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
copMyIMPOBaHHBIM Y4aCTHUKaMH B3aUMOJICHCTBUS;
CpPaBHUBATh PE3YJbTaThl C UCXOAHOW 3a7auei U BKJIaJ KaXJI0ro YjJeHa KOMaH/Ibl B JOCTUKEHUE
pe3yJIbTaTOB, pa3feisiTh c(hepy OTBETCTBEHHOCTHU M IPOSBIIATH TOTOBHOCTbH K IPEIOCTaBIEHUIO
OTU€Ta Nepes rPyInou;

OBIIQJICTh CHCTEMOW YHHBEPCAJIbHBIX KOMMYHUKATUBHBIX ICHCTBH, KOTOpas oOecreyuBaeT
cOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB U SMOIIMOHATBHOIO HHTEIJIEKTa IIKOJHHHKOB.

cghepe 081a0eHUs VHUBEPCANbHLIMU VueOHbIMU pezyIAmueHbIMU oeticmeusamu:

CaMoopraum3ariusi:

BBISIBJISITH MPOOJEMBI I PEIICHUS B JKU3HEHHBIX W Y4YEOHBIX CHUTYaIUsX, UCIOIb3Ys
OMOJIOrM4YecKue 3HaHUS,
OPHCHTHUPOBATHCS B PA3JIMYHBIX TMOAXOAAX MPUHATUS PEHICHWH (MHIUBHIyabHOE, MPHHITHE



pelleHus B rpyIie, IpUHATHE PEIIEHU IPYIINOoi);

—  CaMOCTOSATEJNBHO COCTaBJIATh aJTOPUTM pEIICHUS 3aJauyd (WM ero 4acTh), BBIOMpaTh CIIOCO0
pemieHuss  ydyeOHOW  OumoNOruyecko  3agauum ¢ y4ETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apr'yMEHTUPOBATh MpeijlaraéMble BAPHAHTHI PEIICHUI;

— COCTaBJATh IUIaH JEeWCTBUH (IJJaH peaJu3allid HAaMEYEHHOr0 aJFfOPUTMa pPELIeHMUs),
KOPPEKTUPOBATh TPENJIOKEHHBIH ANrOPUTM C YYETOM TIOJyYEHHs] HOBBIX OHOJOTMYECKHX
3HaHUH 00 U3yd4aeMOM OMOJOTHYECKOM O0BEKTE;

— JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEILICHHE.

CamokoHTpoIIb (peduiekcust):

—  BIJIQJIETh cI0OcO0aMHU CaMOKOHTPOJISI, CAMOMOTHBAIIMU U pedieKkcu;

— J1aBaTh AJICKBATHYIO OIIEHKY CUTYAIIH U IpeJiaraTh IIaH e€ N3MEHEHUS;

— YYUTHIBATh KOHTEKCT M TMPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH pPEIICHUH
y4eOHOI OMOJIOTHYECKOM 3a/1auH, aJIalITHPOBaTh  PEHICHHE K MCHSIOUIMMCS
00CTOSATEIIECTBAM;

—  OOBSCHSATH NPUYHHBI TOCTIKEHHS (HEIOCTIDKEHNS ) Pe3yJIbTATOB AEATEIbHOCTH, 1aBaTh OLICHKY
NpUOOPETEHHOMY OIBITY, YMETh HaXOAUTh MO3UTHUBHOE B IMPOM3OMICIIICH CHUTyalnu;

— BHOCHTHb KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHHMBIIMXCS
CHTYyallui, yCTAaHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYTHOCTEH;

—  OIICHHMBATh COOTBETCTBUE PE3YyJIbTATA LIETIH U YCIOBUSIM.

OMOIMOHATbHBIA HHTEJUICKT:

— pas3nuyath, HA3bIBaTh M YIPaBISITh COOCTBEHHBIMM SMOLMSIMH W 3MOLMSIMHU JPYTHUX;

— BBUABJIATH U aHAJM3UPOBATh IPUYMHBI SMOLIHIA;

— CTaBUTh ce€0S Ha MECTO JPYroro 4esjoBeKa, NOHMMAaTh MOTHBBI U HaMEpEHMs JIPyroro;

— peryiMpoBaTh  CIIOCOO  BBIPAXEHUS  HMOLMM.

[Ipunstue ceds u qpyrux;

— OCO3HaHHO OTHOCHUTBHCS K JPyTOMY YEJIOBEKY, €F0 MHEHUIO;

— TIpU3HaBaTh CBOE MPABO Ha OMMOKY M TAKOE e MPaBO JIPyroro;

— OTKpBITOCTH ce0€ U APYTUM;

— 0CO3HaBaTh HEBO3MO)KHOCTh KOHTPOJIHPOBATH BCE BOKPYT;

— OBIIQJIETh CUCTEMOW YHHBEPCAIbHBIX YUEOHBIX PEryISTUBHBIX 1€ CTBUI, KOTOpas o0ecreunBaer
(opMHpOBAaHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSIS TO3ULHUS JHMYHOCTH), M
KU3HEHHBIX HAaBBIKOB JIMYHOCTH (YHpaBlieHHs COOOH, CaMOAMCHMILIMHBL, YCTOHYMBOIO
TIOBEJICHMS ).

IIpeameTHbIe pe3yabTaThl OCBOEHUS IPOIPAMMBbI

B no3naBaTenbHOM (MHTEIUIEKTyalIbHOM) cepe:

—NpUOOpPETEHUE OIbITa MCIOJIb30BAaHUS METOJ0B OHOJOrMYECKOW HAyKM C Ielbl0 H3Y4EHHUS
OMOIOrNYECKUX OOBEKTOB, SIBJIEHUI M MPOLECCOB: HAOJIIOACHUE, OMMCAHUE, TIPOBEIEHNE HECIOKHBIX
OMOJIOrMYECKUX OIBITOB M 3KCIEPUMEHTOB, B TOM UYHUCIIE C UCIOJIb30BAaHUEM aHAJIOT OBBIX U LIM(PPOBBIX
OHOIOrMYeCcKUX IPUOOPOB U UHCTPYMEHTOB; — (OPMHUPOBAHUE YMEHUS HHTEFPUPOBATH OMOJIOTHYECKHE
3HAHUS CO 3HAHMAMHU M3 JAPYIMX Y4eOHBIX INpeaMeToB ((GHU3UKH, XUMHUH, reorpaguu, HCTOPUH,
00ILIEeCTBO3HAHUS

UT. I.);

—(opmupoBanre ymeHMH pemaTh y4deOHbIE 3aJadd OWOJIOTMYECKOT'O0 COACP)KAHUs, BBISBIATH

INPUYNHHO-CICACTBCHHBIC CBsA3H, IPOBOAHWTH Ka4YCCTBCHHLICH KOJIUYCCTBCHHBLIC PACUYCTHI, ACJIAThb
BBIBOJBI HA OCHOBAHUHU MOJTYUYCHHBIX PE3YJIbTATOB,



—dopMupoBaHUEe yMCHHS IUIAHUPOBATh Y4eOHOE MCCIICOBAaHUE WM MPOCKTHYIO PabOTy C y4eToM
MOCTaBJICHHOH 1[eH: ()OPMYJIMPOBATH TPOOJIEMY, TUIIOTE3Y M CTABUTH 33J]a4K UCCIICIOBAHUS, BEIOUPATh
aJICKBAaTHO TIOCTABIICHHOW I[€IM METOMBI, JIeJaTh BBIBOABI IO pe3yJIbTaTaM HCCIICIOBAHUS WJIH
MPOEKTHOM JEATEIIbHOCTH;
—(hopMUpOBaHHE HUHTEpeca K yIi1yOJICHHIO OMOJIOTMYECKHIX 3HAHWI
(mpenmpoduibHasi MOATOTOBKAa W Tpo¢eCCHOHANbHASI OpUEHTAlMs) W BBIOOPY OHMOJIOTHH Kak
npopuILHOTO  TMpeaMeTa Ha CTYNeHW CpeJHero TOJHOro  oOpa3oBaHus g Oymymien
npoeCcCCHOHANIPHON  JEATeNbHOCTH, B 00JacTH OWONOTHH, MEIHUIMHBI, SKOJOTHH, ICHXOJIOTHH,
BETEPUHAPHH, CEITBCKOTO X035HCTBA;
—BJIaJICHUC HaBBIKAMU paboThI ¢ uHpopmaruei €CTECTBEHHO-HAYyYHOTO
COZIEpKaHUs, IPEICTABICHHON B pa3Hol (hopMme (B BUE TEKCTa, TAOIMIHBIX TAHHBIX, CXeM, TpaUKOB,
quarpamMM, — Mopened,  u300pakeHWi), KPUTHYECKOro  aHaiam3a WH(OpMAIllMd U OICHKU ee
JIOCTOBEPHOCTH;
—YMEHHE WHTEIPUPOBATH OMOIOTHYECKHAE 3HAHUS CO 3HAHUSMU JAPYTUX y4eOHBIX IPEIMETOB; HHTEPEC
K YIIIyOJeHHI0 OMOJIOTMYeCKUX 3HaHUi M BbIOOpY OMOJOruM Kak npoduiabHOro MmpenMera Ha ypOBHE
cpenHero odiero oopazoBaHus A1 OyayIIei mpodeccuoHambHON eATeTbHOCTH B 00JIaCTH OMOJIOTHH,
MEIULIMHBI, 3KOJIOTUH, BETEPUHAPHH, CEJIbCKOTr0 X035 CTBa, MUIIEBOI MPOMBIIIICHHOCTH, TICUXOJIOTHH,
HCKYCCTBa, CIIOPTa - UMETh YETKHE TPEACTABICHUS O MATCPUAIMCTUICCKON CYITHOCTH I'€HOMOB JKHUBBIX
OpPraHU3MOB U PETYJISIUIO UX pabOTHL;
—3HaHUE OCHOBHBIX (PAKTOPOB OKPYXKAIOIICH CPEIIbI, BIMSIONINX HAa PA3BUTHE U CYIICCTBOBAHUE JKUBBIX
OpPraHU3MOB, aJanTalui K (pakTopaM OKpY>KaroIieil Cpebl;
—3HaHUE OCHOBHBIX MOIXO0JIOB OMOTEXHOJIOTHH, UCITOJIh30BAHUS €€ JIOCTH)KCHUI B COBPEMEHHON KH3HU
YeJI0BeKa, 0COOEHHOCTHU MCIOIb30BAHUS )KMBBIX OPTraHU3MOB JJISI TPOU3BO/ICTBEHHBIX HYX]I YEIOBEKA;
—3HaHUEC OCHOBHBIX MOJXOJOB CEJCKIIUU M OMOTEXHOJOTUU KYJILTYPHBIX PACTEHUH, XapaKTePU30BATh
TCHETUYCCKH  MOAM(HUIIMPOBAHHBIC pacTeHHs,  ONEpPUPOBATh
MOHATUSAMU, THOPHIW3AIMS, OTIAJICHHAsS TUOPUAM3AIUs, HCKYCCTBEHHBIH OTOOp, TeTEepo3MC,
TpaHchopManus, MyTareHes, TeHETHUEeCKOe PeIaKTUPOBAHUE;
—MOHUMAaHUE MOJIEKYJSIPHBIX MEXaHHW3MOB peall3alliid HacJaeICTBEHHON HHPOPMAIIUU U YMEHHE
CBOOOJIHO ONEPUPOBATH OCHOBHBIMH MOHATHSIMH MOJICKYJISIPHOH OWOJIOTMM W €€ COBPEMEHHBIX
HaIPaBJICHUH — I'eHOMHUKH, METareHOMHUKH, TIPOTCOMUKHU; — 3HAHWE OCHOBHBIX 3a00JICBaHM YeIOBEKa,
MEXaHHU3MOB UX Pa3BUTHUS, CIIOCO0AX

WX JIMaTHOCTUKHU U JICUYCHHUS;
—(opmupoBaHue yMeHUS HCIOIb30BATh MOHATUHHBIA anmmapaT ¥ CHUMBOJIMYECKUN fA3BIK TI'€HETHKH,
rpaMOTHOE MPUMEHEHUE Hay4YHbIX TEPMUHOB, IIOHATUH, TEOpPHUH, 3aKOHOB 1 OOBSICHEHUS
Ha0Jr0/1aeMbIX OMOJIOTHYECKUX 00BEKTOB, SIBJICHUH U ITPOLIECCOB, O3BOJISIOIINX 3aI0KUTh (PYHIaMEHT
Hay4YyHOI'0 MUPOBO33PEHUS.

B 11eHHOCTHO-OpUEeHTAIlMOHHOH cdepe:
—3HaHHE, YTO MPUMEHEHHUE COBPEMEHHBIX TEXHOJOTHH MOJICKYISIPHON OMOJIOTHH MO3BOISET YCIEITHO

pemiaTh Takke 3J000AHEBHBIE MPOOJIEMBI, KaK OXpaHa OKpPYKAIOIIEH cpeabl, COXpaHEHHE
3JI0POBBS YeloBeKa, KOHTPOJIb u BOCCTaHOBJICHUE 9KOCHCTEM.

KanennapHo-teMaTu4eckoe nNJaHnpoBaHue.



Monayab «buorexnosiorus» 8 kiaacc (34 yaca).

Paznen Kounuecr Tema DJIeKTPOHHBbIE
BO 4acoB (uudposbIe)
oOpa3oBare/jibHbIE
pecypchl
1.buorexuonorus (2 1 1. TToHsiTHE OMOTEXHOJIOTHH. https://resh.edu.ru/
Jaca). 1 2. OcHOBHBIE OMOOOBEKTHI https://edsoo.ru/
OMOTEXHOJIOTUH.
2 .Muxkpobuomnorus (8 1 3. Ilonoxxenue MpoKapruoTOB B https://edsoo.ru/
9acoB). CHCTEME OPraHMYECKOr0 MUPA.
1 4. Ctpoenue OakTepuanbHOM KieTku. | https://resh.edu.ru/
1 5. Jlabopatopnas pabota
«DUKCHPOBAaHHBIC TPETIAPATHI
OaxTepuil. Onpenenenue Gopmbl
IPE/IJIOKEHHBIX KYJIBTYPY.
1 6. [TaToreHnpic OaKTepUU. https://resh.edu.ru/
1 7. Ucropust 60pp0ObI €
OaKTepHabHBIMU UH(EKIIHSIMH.
1 8. BoiiHa 0ECKOHEYHOCTH: https://edsoo.ru/
AHTUOMOTHKH TIPOTUB OAKTEPHIA.
1 9. [IpumeHenue GakTepuit https://edsoo.ru/
4eoBeKoM. bakTepuu, KOTOpbIe
MOT'YT pa3sjiaraTh IJIACTHK.
1 10. MukpoopraHu3Msl B
arpoOMOTEXHOIOT HH.
3. DykapuoTndeckue 1 11. ITnecHeBblie rpuObl poayueHTsl. | https://resh.edu.ru/
OpPraHU3MBbI B 1 12. Uctopus ucnonb30BaHUs
OMOTEXHOJIOTUU JIPOAOKEN B TpaAULIMOHHOU
(nnecHeBble TPUOBI, OMOTEXHOJIOTUH.
JPOXOKH, Bomopocin) (6 1 13. Texnonmorus xneOomeyeHusI.
4acoB). 1 14. Bogopociu — nepcrneKTHBHBIN https://resh.edu.ru/
00BEKT J1JI1 TPOU3BOJICTBA OelKa U
YTJIEBOJIOB.
1 15. Crounsie Boasl. CxeMbl ouncTkH, | https://edsoo.ru/
OMOPUIIBTPEI.
1 16. AKTUBHBII U1 U BXOJISIINE B
HETO MHUKPOOPTaHU3MBI.
Hcnonp3oBanne BOIOpOCIE B
OYHMCTKE CTOYHBIX BOJI.
4. HacnencrBeHHas 1 17. HacnencTBeHHOCTD U https://resh.edu.ru/
uHdopmanus (2 yaca). M3MEHYHUBOCTb — OCHOBHBIE CBOMCTBA
JKHBBIX OPraHU3MOB.
1 18. I'en — equHMIa HacnencTeeHuoil | https://edsoo.ru/
uH(pOpMaIHH.
5. Bupycomnorus (4 yaca). 1 19. [NonoxeHne BUPYCOB C CHCTEME
OpPraHNYecKoro Mupa.
1 20. Knaccuduxarmst BUpyCOB. https://resh.edu.ru/
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1 21. Bupycbl — BO30ynuTenu https://resh.edu.ru/
MH(pEKIUOHHBIX 00JIe3HEH.
OHKOBHPYCBHI.
1 22. buosnornueckue meToasl 00pr0ObI | https://edsoo.ru/
C BUPyCaMH.
6. ['enHas nH>XEHEpHsI U 1 23. OCHOBBI T€HHOI HH)KEHEPHH. https://edsoo.ru/
ouorexnosoruu (3 Jaca).
1 24. JlocTi>KeHUs TeHHON HH)KEHEPHH
1 OMOTEXHOJIOTHH.
1 25. Metoast nonyaenus [ MO. https://resh.edu.ru/
7. buorexHosornu B 1 26. JloMecTHKAIINS OCHOBHBIX
®KUBOTHOBOCTBE (5 JIOMAIIHUX KUBOTHBIX.
4acoB).
1 27. CoBpeMeHHBIE METO/IBI B
JKHUBOTHOBOJICTBE.
1 28. OcHOBHBIE 00JIE€3HH KMBOTHBIX. https://resh.edu.ru/
1 29. I[TonoXuTeNLHOE U ITOOOUHOE https://edsoo.ru/
BO3/IEMCTBHE aHTHOMOTHKOB Ha
OpraHu3M KHBOTHOTO B XOJI¢
JIEUEHU.
1 30. brotexHomoruss KOPMOBBIX
[peraparos.
8. brorexunosornu B 1 31. OcHOBHBIE METO/IBI CENEKIINH. https://resh.edu.ru/
pactenueBoacTse (4
gaca).
1 32. OCHOBHBIE ITOAXObI CEJICKIIUN U
OMOTEXHOJIOTUH KYJIBTYPHBIX
pacTeHUN.
1 33. Ucropus cenexuuu B Poccun. https://resh.edu.ru/
1 34. I'eHHast UH)KEHEPUST PACTEHHUIA. https://resh.edu.ru/
Hroro: 34
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