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INOSICHUTEJIbHAS 3ATIMCKA

AKTyaJlbHOCTb H Ha3Ha4YeHHe mnporpammbl. IIporpaMma paspaGoraa B
COOTBETCTBHH C TpeboBaHMsAMH DerepalbHOrO rOCYIapCTBEHHOIO 06pa30BaTENBHOTO
CTaHJapTa OCHOBHOIO 00Iiero o6pa3oBaHUS, OpPHEHTHpOBaHAa Ha obecredeHue
HHIMBHIYalIbHBIX MOTPEOHOCTEH OOydYaromMxcs ¥ HampaBjieHa Ha IOCTHXKEHHE
TUIAHMPYEMBIX pe3yJIbTaTOB OCBOEHHs IIPOrPpaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHHs C
y4eToM BbIOOpa y4YaCTHHKaMM OOpa3OBaTeNbHBIX OTHOLIEHHH KypcOB BHEYPOYHOM
AEATENBHOCTH. JTO MO3BOJET 00ECIIEYUTh EUHCTBO 00s3aTeNbHbIX Tpe6oBanuit ®I'OC
BO BCEM IPOCTPAHCTBE MIKOJBHOIO OOpa3oBaHMs: HE TOJBKO Ha YPOKE, HO M 3a €ro
peaeIaMHu.

AKTyalpHOCTh ~ pealW3allid JaHHOM MNpOrpaMMBl  OOGYCIIOBIEHAa  caMoi
OCOGEHHOCTBIO IIPOEKTHO-UCCIIEA0BATENLCKOM AEATENBHOCTH. JTa IESTENHOCTD JIEXKUT
B OCHOBE [TO3HABATEJIbHOI'O HHTEpECa peOeHKa, ABISETCS 3aJI0TOM YMEHHUS IUIaHUPOBATh
MOOEBIE NEHCTBHS H BaXKHBIM YCIIOBHEM YCIIELIHOM peanu3anuy uieit. Jiro6ble H3MeHeHus
COBPEMEHHOI'0 OOIeCTBa CBS3aHBl C MPOEKTaAMH W WCCJIEIOBAHMSIMH — B HayKe,
TBOpYECTBE, OU3HECe, OOIEeCTBEHHOM XM3HH. [103TOMY BaXKHBEIM 3JIEMEHTOM Pa3BUTHUS
JMYHOCTH oOydaromerocss ABISETCS ()OPMHPOBAHME OCHOBHBIX HABBIKOB IIPOEKTHO-
HCCIIeI0BAaTeIbCKON AeSTEIEHOCTH.

IIporpamMMoli mpeaycMOTpeHO (GOPMHPOBAaHHE COBPEMEHHOTO TEOPETHYECKOrO
YPOBHS 3HaHMHA, a TaKkKe M MPAKTHYECKOro ombiTa paboTel ¢ J1abOpaTOPHBEIM
obopyznoBaHHeM, OBIaJieHHE NPHEMaMH HCCIENOBATENbCKON AEATENBHOCTH. MeTomsl
opraHu3alud  o0Opa3oBaTeNbHOW W  Hay4YHO-HCCIIENOBATENbCKOH  JesSTebHOCTH
NpeaycMaTpuBaloT (OpMHpOBaHHE y OOYyYarOIMXCS HECTAaHJAPTHOTO TBOPYECKOrO
MBIILLIEHHS, CBOOOIbI CAMOBBIP)XXEHHUS ¥ WHAUBUAYAIGHOCTH CY>XICHUH.

Jins momHoro ydera moTpeOHOCTeH ydamuxcs B IporpaMMe HCIOJIB3yeTcCs
I depeHIMPOBAaHHBIH IOAXOJ, YTO CTHUMYJIHpPYeT Y4Yalllerocsi K YBEJIUYEHHMIO
NOTPeOHOCTH B MHIUBUIYAITbHON, HHTEJUIEKTyaJIbHOM U IT03HABATEJIbHOM JIEATEIBHOCTH
¥ Pa3BUTHIO HayYHO-HMCCIIEI0BATENBLCKUX HAaBBIKOB. [IporpamMMa cTaHeT BocTpeOOBaHHOM
B IIEpBYl0 oOdYepelb IIKOJIbHUKAMHM, KOTOpblE HMEIOT CTOMKMM HMHTEpPEC H
COOTBETCTBYIOIIYIO MOTHBAIIUIO K H3yYEHHUIO IPEAMETOB €ECTECTBEHHO-HAYYHOI'O IHKIIa,
€CTECTBEHHBIM HayKaM M TEXHOJIOTUSIM.

B noapocTkoBOM Bo3pacTe ydaliecs MPOsBIISIOT CBOIO 3aHHTEPECOBAaHHOCTD B TOM
WIM WHOM 061acTH 3HaHWM, HAyYHOM HaNpaBIeHWH WIH [POPEeCCHOHAILHOM
neaTenbHOCTH. TakuMm 06pa3oM NPOHMCXOAMT (GOPMHUPOBAHHE II0O3HABATENBHON H
po¢eCCHOHAILHONW COCTAaBJISIONIEH JTMYHOCTH, IIOMOraeT y4alleMycsi B ONpeJe/ICHHH
Oy Iy1Iero )XM3HEHHOT'O Iy TH M B IPO(eCCHOHATIFHOM BBIOOPE IIOC/IE OKOHYAHHUS [IKOJIBI.
[Tomo6HOrO posia 3aMHTEPECOBAaHHOCTh CTUMYJIMPYET MOCTOSHHOE JKEJTaHHEe IIKOIbHHUKA
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K IIO3HaHHUIO HOBOI'0O, paCIIMPEHUIO U yFJ'Iy6J'IeHI/IIO COOTBETCTBYIOIIIUX 3HaHI/II71, 51

IIOJyYEHHIO HOBBIX B TOM YHCIE€ IPaKTUYECKUX HABBIKOB, a TaKXX€ MOTHUBHUPYET
ydalmierocsi Ha mpoOpHUeHTaIHIO.

IIporpaMMa HaleneHa Ha NMOMOIIb PeOEHKY B OCBOEHMHM OCHOB OpraHU3allUU H
OCYILIECTBIIEHUS] COOCTBEHHOM IPOEKTHO-UCCIIEJOBATENLCKOM AEATENbHOCTH, a TakXKe B
IpUOOpETEHUH HEOOXOAMMOro ombiTa i paboThl HaJ  WHAWBUAYAJIbHBIM
UCCIIeIOBaHHEM WM mpoekToM. [Iporpamma momoxer IIKOJIBHUKY B Oojee rryOokoM
U3y4YEHUHN MHTEpeCyIolel ero obacTd eCTeCTBEHHBIX HayK, a TaKKe B IpHOOpEeTeHHH
BaXKHBIX COLIMAJIBHBIX HaBBIKOB, HEOOXOOMMBIX A NMPOLYKTHMBHOM COLMAIM3aLMK H
(OpMUPOBaHUS I'PAXKAAHCKOMN ITO3ULIUH:

— HaBblKa CaMOCTOSATEIBHOIO pEIIEHHs AaKTyalbHbIX HCCIENOBATEIbCKUX HIIH
NPaKTHYEeCKUX 3ajay, BKIIOYAlOmero B ceOs yMeHHe BHICTh M AaHAIM3HUPOBATh
npobieMbl, HyXJalIldecs B pENIeHWH, yMEHHe JeTalbHO IpopabaThiBaTh H
peaTn30BBIBaTh COCOOBI pabOTHI C HUIMH, YMEHHUE IUIaHKPOBaTh COOCTBEHHYIO paboTy H
CaMOCTOSITENIFHO KOHTPOJIMPOBATh CBOE MPOJBUKEHHE K )KEITaEMOMY pe3ybTary;

— HaBblKa I'€HEpUPOBAHUS U OPOPMIIEHHS COOCTBEHHBIX HIEH, OONEeYeHHs HX B
yAoOHYI0 s pacnpocTpaHeHus Gopmy;

— - HaBBIKA yBaXXMTEJILHOTO OTHOIIEHHS K Uy>KUM B3TJISIaM U UJESIM, O(OpMIIEHHBIM
B paboTax JApyrux JIOJEH, APYyruX aBTOPOB — BIAZEIBIEB HMHTEIUIEKTYAIbHOM
COOCTBEHHOCTH,

— HaBblKa  MyOJWYHOrO  BBICTYIUIEHHS  niepef  OONBIIOH  ayIUTOpHEH,
apryMEHTUPOBaHHUS M OTCTaMBaHWS CBOEH TOYKM 3pEHHs, OTBETOB HA BOIIPOCHI
CBEPCTHHKOB M B3pPOCIBIX, yOexXIeHHs Ipyrux B CBOEH MpaBOTE, MPOIABHIKEHUA CBOUX
e,

— HaBBIKa pabOTBI CO CIENUATU3UPOBAHHBIMM KOMIIBIOTEPHEIMHM IIPOIpPaMMaMH,
nabopaTOpHEIM 00OPYZOBAaHHEM, TEXHHYECKHMMH YCTPOHCTBaMH, OHOIMOTEYHBIMH
boHIaMH ¥ HHBIMH pPeCypcaMH, C KOTOPBIMH MOXET OBITh CBsi3aHa IPOEKTHO-
HCCIIEIOBATENbCKas ACATENbHOCTD IIKOIbHUKA.

Kpome TOro, paGora MIKOJbHMKA HaJ HPOEKTOM HIM HCCIeJOBaHHEM Oyner
CrocoOCTBOBATh M Pa3BUTHUIO €0 aIEKBATHON CAaMOOLIEHKH.

BapuaHTbI peajin3alHH NPOrpaMMbl H GOpPMbI IPOBEJICHHS 3aAHATHIA.

JlaHHass TporpaMma paccyMTaHa Ha paboTy cO IIKOJBHHKaMH 5-9 KIIaccos.
Ilemarory Ba)kHee aKIEHTHPOBAaTh CBO€ BHUMAHHE HE CTOJILKO HA Ka4eCTBe pe3yJsibTaTa
IPOEKTa HIIM MCCIIe0OBaHKs, CKOJIBKO Ha TOM, YTOOBI yJallMICs MOTy4Yall 3HaHHUS B TOM
YHUCJIC ¥ Y€PpE3 BHIITOJIHCHUE ITPAKTUYECKOI'O 3a1aHus, JeJiall BBIBOJAbI U YMO3aKIITOUCHHS
HAa OCHOBaHMHM CBOErO0 HCCIIEJOBaHUS, YYHWICA CpaBHHBaThb €ro pe3yJIbTaThl C
TEOPETHYECKMM MAaTepPHAIOM M UCCIIEI0BAHUSIMH APYTUX IKOJIbHUKOB. Takum obpasom,
IIKOJHGHAK OCBOMT OCHOBBI POEKTHO-HMCCIIEN0BATENBCKOM AEITENBHOCTH M IpUobpeTeT
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HaBBIK KDUTHYECKOI'O OTHOLIECHHUS K MaTepHaIy.

B3aumocesa3b ¢ mporpammoii BocnuTanusi. [IporpaMma Kypca BHEYpPOYHOM
AeATENbHOCTH pa3paboTaHa C Yy4eTOM pEKOMEHJALHMH NPHUMEPHONM IPOrPaMMBEI
BOCIIUTaHH, yYUTHIBAET IICHXOJIOrO-IIeJarOru4eCKiue 0COOEHHOCTH JaHHBIX BO3PACTHEIX
KaTeropui. OTo MO3BOJIAET HA MPAKTHKE COSJUHUTH OOYYAIOILYI0O U BOCIHTATENBEHYIO
ACATENbHOCTD IeJarora, OpHEHTUPOBATh €€ HE TOJIBKO Ha MHTEJUIEKTyallbHOe, HO U Ha
HPaBCTBEHHOE, COL[HAJIEHOE Pa3BUTHE peOeHKa. ITO MPOSIBIISETCS:

— B NPHOPHUTETE JIMYHOCTHBIX PE3yJIbTAaTOB pealu3alid NpOrpaMMbl BHEYPOYHOM
ACATENIbHOCTH, HAIlIEAIIHNX CBOE OTPAXKEHUE U KOHKPETU3aLMIO B IPUMEPHOM IIporpaMmme
BOCITUTaHUS;

— B BO3MOXHOCTH KOMILUIEKTOBaHHMs Pa3HOBO3PACTHBIX IPYyNI JJIS OpraHU3allHd
NPOQOPHEHTALHOHHOW JEeSATENPHOCTH LIKOJBHMKOB, BOCIIMTATENbHOE 3HAYEHHE
KOTOPBIX OTMEYAETCsl B IPUMEPHO# NMporpaMMe BOCITUTAHUS;

— B MHTEPaKTHBHBIX (OpMax 3aHATHH I IIKOJBHUKOB, O0eCHEeYHBAIOLIMX
OonbIIylI0 MX BOBJIEYEHHOCTH B COBMECTHYIO C II€aroroM ¥ APYTHMH JI€TbMH
JEATEIbHOCTE M BO3MOXXHOCTh 00pa30BaHMs Ha €e OCHOBE I€TCKO-B3POCIIBIX OOIIHOCTEH,
KIIIOYEBOE€ 3HAYEHME KOTOPHIX M BOCHUTaHHUS IOAYEPKUBAETCS INPUMEPHOM
IIPOrpaMMOM BOCIIUTaHHUS.

OcoGennocTn paGoThl y4HTeIs IO MporpaMMe. 3ajada yUuTelsi COCTOUT B TOM,
4TOOBI CONMPOBOXIATh MpoLEecC NPOPECCHOHAIBHON OpHEHTAIlMH IIKOJbHHKA,
packpbiBasi MOTEHLMA KaXI0r0 Yepe3 BOBJIEUEHHE B MHOTOOOpa3HyIO HESTEeNbHOCTb,
OpraHM30BaHHYIO B pa3HbIX ¢popmax. [Ipu 3ToM pe3ynbTaToM paboThl yUUTENS B IIEPBYIO
ouepelib ABIIAECTCA INYHOCTHOE pa3BUTHE ydallerocs. JINTWHOCTHBIX pe3yIbTaTOBYYHUTENb
MOXET JOCTHYb, YyBIIeKas Y4YEeHHMKAa COBMECTHOH W HHTEPECHOH UM 000HM
NEATENbHOCTBIO,  YCTaHaBIMBas BO  BpeMs  3aHATHUH  JOOpoXKeIaTenbHYyIo,
MOIEPXKUBAIOIIYI0 aTMOC(Epy, HAaChIIas 3aHATHS LIEHHOCTHBIM COJIEP)KaHUEM.

IIpumepHas cxema NpoBeIeHUS 3aHATUH 110 IPOrpaMMe:

1. O6BsiCHEHHE TeOpETUIECKOr0 MaTepUaa o TeMe.

2. IlogroroBka K 3KCIIEPUMEHTAIBHOMY 3aHSATHIO, OOCYyXJeHHe OOBEKTOB IUIs
IIPAKTUYECKOTO 3aHATHS.

3. IlpoBeneHue MpaKTUUIECKOTrO 3aHATUS — OCHOBHAS 3a/lada OCBOCHHE METOOJIOI MU
JAQHHOTO YKCIIEPUMEHTA.

4. [lo OKOHYaHWH NPENJIOKUTHh [ETAM, KOTOpble 3aWHTEPECOBAIUCH JaHHBIM
3KCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIIEAOBATENbCKUi NpoeKkT. s 3Toro Heo6XoAUMO
o0cyauTe OOBEKTBI, KOTOpble YYEeHHMK OyIeT HcclenoBarb, COCTaBUTh ILIAH
JKCIIEpUMEHTA.

5. ITomMoYb y4YeHHKY IPOAHAITM3UPOBATh Pe3yJIbTaThl SKCIIEPUMEHTA.

OneHuTh pe3ynbTaThl MPOEKTHO-UCCIIeI0BATENBCKOM AEATEIBHOCTH IIKOJIBHHUKOB
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MOXHO B IIpOLIECCE 3allUTHl MMM CBOMX paboT B paMKax MIKOJBHOW Hay4HO-
IIPaKTU4ECKON KOH(DEPEHITHH.
COJEPXAHHUE KYPCA BHEYPOYHOM JAESATEJIBHOCTHA
Moayab «buoTtexHoJiorus» 8 kiaaccel (17 yacoB)
1. Buomexuonozua (4 uaca)

IlonstHe OHOTEXHONMOrMH. 3a4yeM 4YEIOBEKY OHWOTEXHOJOIHH, B YeM HX
IIPEUMYIIECTBO IIepel XUMUYECKUM CUHTE30M. OCHOBHBIE O0M000BEKTHI OMOTEXHOJIOTHH:
IIPOMBILIUICHHbIE MUKPOOPTaHU3MBI, KJIETKA W TKaHH PACTeHHMH, )KUBOTHBIX M YeJIOBeKa,
Ouokaranuzaropsl. I[Ipaktuueckas pabora «I[IpuMepsl mpHUMeHeHHS OHOJOTHYECKHX
00BEKTOB B TBOEH XU3HHY.

Ceippe a1 GuMOCHHTE3a W OIlEHKa ero OHONOrHuYecKod IHeHHOCTH. OCHOBHEIE
HUCTOYHHMKHM yriepona, as3ora, ¢ocdopa, MHUKpPO3JIeMEeHTOB. KcciemoBaHHe HOBBIX
MCTOYHHMKOB ChIpbsl (BKJIIOYasi BOIIPOCHI €ro MpeaBapuTelbHON 00paboTku), pa3paboTka
HOBBIX ITUTATENIBHBIX Cpel, B TOM YHCJI€ BKIIOYAIOUIMX OHOCTUMYJATOPHI U ApYTHE
3JIEMEHTHI YIIPABIEHUS ¥ ONITUMH3AIMH POIIECCOB OMOCHHTE3a. MeTOIbI ONITUMHU3AIIUH
IUTATEJIbHBIX CPE.

2. Mukpobuonozua (12 uacoe)

[TonoxeHne npokapuOTOB B cHCTeMe oOpraHudeckoro wMupa. CrTpoeHue
GakrepuanpHoi KieTku. Knaccudukanus 6akrepuii. Mopdonorus 6akrepuit. IIpocTeie
M CIOXHBIE METOABl OKpamuBaHWs Oakrepuil. ®Pusnonorus OakTepuii: NHUTaHUE,
JBIXaHHWe, POCT U pa3MHOXXeHHE. 3HAKOMCTBO C IOMEHOM ApXeu (3KCTpeMO(HIBLHOCTS,
0coOeHHOCTH CTpoeHHs KiieTkH). JlaboparopHas pabora « PUKCHpOBaHHBIE MPENapaTh
Oakrepuit. Ormnpenenenne GOPMBI TNPENIOKEHHBIX KYJIBTYp MHKPOOPTraHU3MOB,
UCIIONIb3Ysl IpOCTOM MeTon okpacku» JlabGopatopHas pabGora «OmnpenmeneHue Tuma
KJIETOYHOM CTEHKH METOAOM OKpaluBaHus 1o ['paMy» (Mpu HATMYUHA PeakTHBOB).

MonouHokucnoe u crnuproBoe OpoxkeHue. DoroTpodHble U XeMOTpO(dHEIE
Oakrepun. KwuHeTndeckoe ommcaHWe Tpolecca poCTa  MHKPOOPTraHM3MOB.
OKCIIOHEHIIMaJIbHas  MoJens pocta. KuHeTHMKa THOETM  MHKPOOPraHH3MOB.
JIabopatopHas paboTa «IIpHroToBiIeHHE MPHKU3HEHHBIX MPENAPaTOB MOJOYHOKHCIIBIX
OaxTepuii».

[laTorennsie 6akTepun. YymHasi majioyka ¥ YepHasi CMEPTb, OOTYJIHM3M, CTOJIOHSK,
Ty6epkynes. ictopus 60pr0sI ¢ 6akTepransHeiME HHGeKIUsIMH. JlabopaTopHas paboTa
«IloceB cMbIBa ¢ pyk Ha uyamku [letpu». JlaGopaTopHas pabora «BrieneHune 4ucTom
KyJIbTypbl Oakrepuit. Meron pa3sBeneHuit. MeTon HCTOLIAIOMIETO —IITPHXAY.
JIabopatopHass pabGora «Mopdooruueckas XapakTepHUCTHKa BBIJEIEHHOW YHCTOM
KyJbTYPBI: XapaKTEPUCTHKA KOJIOHUH, opMa OaKTepHid, TUI KIETOYHON CTEHKWY.

Bolina 6eckOHeYHOCTH: aHTHOMOTHKH MPOTUB OakTepuil. MexaHU3MBbI IeHCTBUM
aHTUOMOTHKOB. MexKkieTouHas KOMMYyHHKalus Oakrepwii. UYyBCTBO KBOpyMa.
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JlabopatopHast pabora «CpaBHeHHE pPOCTa MHKPOOPTaHM3MOB Ha dallke 6e3 U C
nobapneHus: aHTHOMOTUKOB» Mccnenosatensckas pabora «[IoMCK MHKpPOOPraHH3MOB,
00J1a1al0IMX aHTATOHUCTHYECKON aKTUBHOCTEION.

IIpumenenune Oaktepuit denoBekoMm. KuHeTHdYeckoe omnmcaHue OHOCHHTE3a
IPOJYKTOB MHKpOOpraHusMamu. bakTepuu, KOTOpble MOIyT pasjiarath ILIAaCTHK.
HccnenoBarenbckas pabora «BeiieneHHe MOJIOYHOKHCIIBIX OaKTEepHid, HCCIIEI0BAHHE UX
aKTUBHOCTH.

Mukpoopraau3mel B arpoOuoTexHooriuy. IcKyccTBeHHBIE aCCOLUAIIMH PaCTeHUI
¢ Mukpoopranusmamu. HccnenoBarensckas pabota «Breienenue 6akTepuit moJe3HBIX
IUISL paCTEHUN.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA
BHEYPOUYHOM AESTEJBHOCTH

3aHATHS B paMKax IpOrpaMMEbI HarpaBlieHbl Ha 00ecTieueHre JOCTHKEHUS INKOJIbHUKaMH
CIIEAYIOIMX JIMYHOCTHBIX, MeETAaNnpeAMETHBIX M IpeAMETHBIX 00pa30oBaTeNbHBIX
pe3yJIbTaTOB.

JInuHOCTHBIE pe3ybTaThI:

B cgpepe zpascoanckozo0 60cnumanus: TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOM
NEATEeNbHOCTH TIPU BBINIOJIHEHHH HCCIENOBAaHMM ¥ IPOEKTOB, CTpPEMJIEHHE K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIIH.

B cgpepe nampuomuueckoco eocnumarnus: OTHOLIEHHEe K OHOJIOTHM KaKk K Ba)KHOU
COCTaBJIAIOIIEH KyJNbTyphl, TOPAOCTh 3@ BKJIAJ POCCHHCKAX U COBETCKMX YYEHBIX B
pa3BUTHE MHUPOBO# OHOJIOTHYECKOH HAYKH.

B cgpepe oyxoeno-Hpascmeennozo eocnumarnus: TOTOBHOCTh OLIEHHBATh IOBEJECHHE U
MIOCTYTIKH C TO3UIIMK HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOM KYJIbTYpBI; IOHUMaHHE
3Ha4YMMOCTH HPABCTBEHHOI'O aCIeKTa JesATeIbHOCTH YelloBeKa B MeIULIUHE U OHOJIOTHH.
B cgepe scmemuueckozco éocnumanus: oHAMaHWe PONU OHOJIOTHH B (YOPMHUPOBAHUH
3CTETUYECKOH KyJIbTypbl THYHOCTH.

B cgpepe guzuueckoco eocnumanus, opmuposanus Kyavmypul 300p08bs U
IMOYUOHANLHO20 bnazononyuus: OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JOPOBBIO U
yCTaHOBKa Ha 3/I0pOBBIH 00pa3 )U3HH (310pOBOE MUTaHKHE, COOMIOIEeHIEe TMTHEHUIECKIX
IIPaBUJI ¥ HOPM, COaTaHCUPOBAHHBIN PEXHUM 3aHATHM U OTIBIXA, peryispHas Gpu3ndecKas
aKTHMBHOCTb); OCO3HAHHE MOCJIEICTBHIA U HETIPUATHE BPEIHBIX MPUBBIYEK (YIOTpeOieHHe
aJIKOToJIsl, HAPKOTUKOB, KypeHHe) U HHBIX GOopM Bpea it PU3HIECKOro ¥ ICHXUIECKOro
3I0pOBbsl; COOMIOAEHHE MpaBWil OE30MAaCHOCTH, B TOM YHCJIE€ HaBBIKM 0€30MacHOro
IIOBEJICHUSI B MPHUPOJIHON cpene; chOpMUPOBAaHHOCTh HaBBIKA pedIIEKCHUH, yIpaBlIeHHE
COOCTBEHHBIM SMOIMOHAIIBHBIM COCTOSTHHEM.

B cghepe mpyooeozo eocnumanus: akTHBHOE y4acTHe B pEIlIEHHH MIPAKTHYECKHX 3a1a4 (B
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paMKax CeMbHM, IIKOJbl, Tropoja, Kpasd) OHONOTHYECKOW M  3KOJIOTHYECKOH
HANpaBJIEHHOCTH, HMHTEpPEC K IPAKTHYECKOMY H3yYEHHIO TNPO(ECCHH, CBS3aHHBIX C
Ouosorueii.

B cgepe skonozuueckozo eocnumanus: OpueHTalMs Ha NPUMEHEHHE OHMOJOTHYECKHX
3HaHWW NpH PELEHNUH 3a/1a4 B 00JIaCTH OKpYIXKaroIIed Cpebl; 0CO3HAaHHEIKOIOTHIECKHX
npobiieM M IMyTel WX pelleHHs; TOTOBHOCTh K YYaCTHIO B MPAaKTHYECKOUIEATETHHOCTH
9KOJIOTUYECKO} HaIlpaBJIEHHOCTH.

B cghepe nonumanus yenmnocmu nayunozo noswanus: OpUEHTAIUsl HA COBPEMEHHYIO
CHCTEMY HAay4HBIX IPEICTaBICHUH 00 OCHOBHBIX OHMOJIOTHUYECKHUX 3aKOHOMEPHOCTSX,
B3aMMOCBSI35IX 4YeJloBeKa C MPUPOIHON U COLUMANBHOW Cpeloi;

IIOHMMaHue poiid OGUONIOrHYecKold HayKH B (POPMHpPOBAHMHM HAyYHOTO MHPOBO33pPEHHS,;
pa3sBUTHE Hay4HOH MOOO03HATENHHOCTH, MHTEpeca K OHOJIOrMuecKod Hayke, HaBBHIKOB
HCCIIEJOBATENbCKOMN AEITENbHOCTH.

B cghepe aoanmayuu x usmeHsrowumcs ycioeusm coyuanvHou u NpupoOHOU Cpeobl:
aJIeKBaTHas OLIEHKAa W3MEHSIOMUXCS YCIOBUMN; MPUHATHE pellleHHs (MHIUBUAyallbHOE, B
rpylne) B H3MEHSIONIMXCS YCJIOBHUSX Ha OCHOBaHMHM aHalnu3a OMOJIOrH4ecKoi
uH(pOpMaIINH; TUTAHUPOBaHUE NEUCTBUUA B HOBOM CHUTyallud Ha OCHOBaHWH
3HaHUM OMOJIOTHYECKHX 3aKOHOMEPHOCTEH.

MeTtanpeameTHbie pe3yJibTaThl:

B cgpepe oenaoenus ynusepcanonvimu yuebnvimu nozHagamenbHulMu 0etucmeuimu:
ba3oBble noruyeckue neHCTBUS:

® BBIIBISITh M XapaKTepU30BaTh CYILIECTBEHHbIE MPHU3HAKH OHOJOTHYECKHX
00BEKTOB (SABJIEHHIA );

® YCTaHaBIUBaTh CyIIECTBEHHBIH TNpPU3HAK KiIacCHPHUKAIMK OHOJOrHIEeCKHX
OOBEKTOB (SIBIIEHHIA, MPOLIECCOB), OCHOBaHMs I OOOOINEHHS W CpaBHEHHS,
KpUTEPUH IPOBOJAUMOTO aHAJIHM3a;

e C y4€TOM IpeIIOKEeHHON OMOJOrHYeCKOi 3aJaud BBIABIATH 3aKOHOMEPHOCTH H
NPOTHBOpPEYHs B pacCMaTpuBaeMbIX ¢akTaXx M HaOMIONEHHAX; TMpeajiarath
KPUTEPHUH IJIs BBISBICHUS 3aKOHOMEPHOCTEHN M MTPOTHBOPETHIA;

® BBHIABIATh JeQUIMTH HWHGOpMALMH, NAHHBIX, HEOOXOMUMBIX IS peIICHHS
IIOCTaBJICHHOH 3aJ]a4H;

® BHIABIATh IPHYMHHO-CIEJCTBEHHBIE CBS3M TpPU HM3YYEHHUH OHOIOTHYECKHX
SBIICHUA M TNPOIECCOB; JeNaTh BBIBOABI C HCIIOJIL30BAaHUEM [EIyKTHBHBIX H
HHIYKTHUBHBIX YMO3aKIIOYEHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH, (pOpMyITMpOBaThH
TUIIOTE3bI O B3aUMOCBS3X;

® CaMOCTOATENIBHO BBIOHMpATh CIOCOO pelieHus y4eOHOM OHOIOrMdYecKoi 3agadu
(cpaBHUBaTh HECKOJIBKO BApHAHTOB peEllIEHHS, BRIOMpPATh HAMOOJIee TOIXOSIIHA
C y4€TOM CaMOCTOSTENILHO BbIJIEIEHHBIX KDUTEPHEB).

ba3oBbie nccneoBaTeNbCKHE NEWCTBHUA:




HCIIOJIb30BAThH BOIPOCH! KaK MCCIIE0BATENECKUM HHCTPYMEHT IIO3HAHMS;
(opMynHpOBaTh BONPOCHI, (GUKCHDYIOUIHE pa3pPhIB MEXIY pEaIbHbIM H
XENaTelnbHbIM  COCTOSHMEM  CHUTyalldd, OOBEKTa, M CaMOCTOSTEIHHO
YCTaHaBIIUBAaTh HCKOMOE U JaHHOE;

GopmupoBaTh  rumoTesy 06  HMCTHHHOCTH  COOGCTBEHHBIX  CYXKACHHIA,
apryMeHTHpOBATh CBOIO MMO3HUIHIO, MHEHHE;

IIPOBOJTUTH 10 CAMOCTOSTENIBHO COCTAaBIEHHOMY IUIaHy HAOJIONEHHE, HECTIOXKHBIN
OHvosIorMYecKuii SKCIEpUMEHT, HeGONBIIOE HCCIEOBaHAE II0 YCTAHOBIEHHIO
ocobeHHOCTeH 6Honornyeckoro oobeKTa (Ipouecca) U3ydeHuns,
NPUYHHHO-CJIEACTBEHHBIX CBSI3ed M 3aBUCHMOCTEH OHOJIONMYECKHX OOBEKTOB
MexIy coboi;

OLICHWBaTh Ha NMPHUMEHHMMOCTb M JOCTOBEPHOCTh WH(OPMALHUIO, MOIyYEHHYIO B
X07/ie HaOIIOeHUS U SKCIIEPUMEHTA;

CaMOCTOSATENEHO (OPMYIHpOBaTh OOOOIEHHMS M BBIBOABI IO pE3yJbTaTaM
NPOBENEHHOIO HaOMOMAEHHs, SKCIEpUMEHTa, BJIaJeTh MHCTPYMEHTaMH OLIEHKH
JIOCTOBEPHOCTH MOJIy4€HHBIX BHIBOJIOB U 0000IIEHHIA;

IIPOrHO3MPOBATh BO3MOXXHOE AalIbHENIIIee pa3sBUTHE OMOIOTHYECKUX ITPOLIECCOB U
UX TOCJIEICTBUS B aHAIOIMYHBIX MIIM CXOJHBIX CHUTyallUsiX, a TAaK)K€ BBIJABHIaTh
NPEATNONI0XKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSX M KOHTEKCTaX.

Pa6ora ¢ uadopmarmeii:

IPUMEHSATh pPa3IiYHble METOBI, HHCTPYMEHTHI U 3alpOCHI IIPH IIOMCKE B 0TOOpe
Ouonoruueckodi HMHOPOpPMAalMM WA [JAHHBIX K3 HCTOYHMKOB C Yy4YETOM
IIpeUIoKEeHHON y4ebHOoM 6rnonoruiyeckoi 3a1auy;

BBIOMpaTh, AaHAIM3HPOBATh, CHCTEMATU3UPOBaTh M  HHTEPIPETHPOBATH
OuonoruuecKkyro HHGOPMALIUIO Pa3INYHBIX BUAOB U (GOPM IpeCTaBICHHUS;
HaXOJUTh CXOJHbIE apryMeHTHI (IIOATBEPXKIAIOIINE WK ONIPOBEpraiolye OfHy U
Ty € UJIEI0, BEPCHIO) B Pa3IMYHBIX HHPOPMALMOHHBIX UCTOYHHUKAX;
CaMOCTOSITEIEHO BEIOMPATh ONTUMANIbHYIO (OpMY IpeICTaBlIeH!s HHGOPMALUY U
WLTIOCTPHPOBATH pelliaeMble 3a1a4i HECIIOXKHBIMU CXeMaMH, IuarpaMMaMH, HHOU
rpadMKoOi U X KOMOMHAITUAMH;

OLICHWBaTh HAAEXHOCTh OWONOrMUecKkoil HHGPOpPMALMU II0  KPUTEPHAM,
NpEeIIOKEHHBIM YYHTENIEM WIH CHOPMYITUPOBAHHBIM CAMOCTOSITENILHO;
3alIOMMHATh ¥ CUCTEMAaTH3UPOBATh OHOIOrHYECKYI0 HHPOPMALIUIO.

B cipepe oenadenus ynusepcanvHoimMu yuebHbIMU KOMMYHUKAMUBHOIMU OEUCMEUAMU
O6menue:

BOCIIPUHMMATH ¥ (POPMYJIMPOBATh Cy)XIEHHs, BEIpaXXaTh SMOLIMHU B IIpoIecce
BBITIOJTHEHHUS TIPAKTUYECKUX U 1abOpaTOPHBIX paborT;

BBIpaXXaTh ce0s (CBOIO TOYKY 3pEHHs) B YCTHBIX M IHCbMEHHBIX TEKCTAX;
pacmo3HaBaTh HeBepOalbHBlE CpeACTBa OOLICHMs, IIOHMMaTh 3HAYEHHE

COIIMAJIBHBIX 3HAKOB, 3HAaTh H pacno3HaBaTh IMIPEANIOCHUIKHA KOH(I)JII/IKTHBIX
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CHTyalMi ¥ CMAr4aTh KOHQIMKTHI, BECTH IIEPErOBOPHI;

IIOHMMAaTh HAaMEpeHHs MApPYTUX, IHPOSBIATh YBaXUTEIBHOE OTHOIIEHHE K
cobeceTHUKY U B KOPPeKTHO# popme GopMyTHpOBaTh CBOM BO3paXKEHHS,;

B XOJie IMaJjiora W/ WiK JUCKYCCHH 3a[1aBaTh BOIPOCHI 110 CYIIECTBY 00CYyKaaeMon
OHONIOTMYECKONH TeMBI M BBICKA3bIBaTh MJEH, HaIleIeHHbIe Ha pelleHUe
Ouosoruyeckoy 3a1auu U moaaepkanue OaroxenaTeIbHOCTH OOIIEHNUS;
COIOCTaBJIATh CBOU CYXICHHUS C CYXIEHHSIMH IpPYyTUX YYaCTHHUKOB JHAJIOra,
0oOHapy>KUBaTh Pa3IU4IHs U CXOJCTBO MO3UIIHIH;

NyONMYHO TPENCTABIATh Pe3yJIbTaThl BBINOJIHEHHOTO OMOJIOIMYECKOro OIbITa
(3xcnepuMeHTa, UCCIIeJOBaHUS, IPOEKTA);

CaMOCTOSTENbHO BEIOMpATh JopMaT BEICTYIICHUS C YYETOM 3a]a4 IPE3EeHTALUHU U
0CcOOEHHOCTE! ayJUTOPHH W B COOTBETCTBUHM C HHUM COCTaBIATh YCTHBIE H
IIUCBbMEHHBIE TEKCTHI C UCIIOJIb30BaHUEM WILTIOCTPATHBHBIX MaTEPHAJIOB.

CoBMecTHasA AeITENLHOCTD (COTPYIHUYECTBO):

[IOHMMATh U MCIIOJNB30BaTh NPEUMYIeCTBAa KOMAaHIHOW W WHIMBUIYAJIBHOU
paboThI NpH pelleHHH KOHKPETHOW OHonorudeckoil nmpobieMsl, 060CHOBBIBATH
HEO0OXOMMOCTh MPUMEHEHUs I'PyNIOBbIX (OpPM B3aUMOJEHCTBHS NPU PEIICHUA
MIOCTaBJICHHOW y4eOHOH 3a1a4u;

MIPUHUMATH LI€JIb COBMECTHOM JIEATEbHOCTH, KOJUIEKTUBHO CTPOUTD JEHUCTBHUS 110
e€ MOCTHXKEHHIO: pacIpeleNisiTh POJId, JIOrOBapHBAThCS, 00CYXIaTh IPOLECC U
pe3yJIbTaT COBMECTHOM paboTHI,

yMeTh 0000IIaTh MHEHHS HECKOJBKHX JIIOJEW, NpPOSABIATh TOTOBHOCTH
PYKOBOJAMTD, BBHITIOJNHATH MOPYYEHUS, IO JIMHITHCS;

IUTAHHPOBAaTh OPraHU3AlMI0O COBMECTHOH pabOTHI, ONpedeNsTh CBOIO poiib (C
y4€TOM TNPEONOYTEeHUH M BO3MOXHOCTEH BCEX YYaCTHHKOB B3aMMOJEHCTBHSA),
pacrpenenaTh 3aJa4d MeXAy WIeHaMHd KOMaHJbI, y4acTBOBaTh B IPYMIOBBIX
¢dopmax paboTsl (00CyKneHHs, 0OMEH MHEHUSAMH, MO3TOBbIE IIITYPMBbI U HHBIE);
BBITIOJTHATH CBOKO 9acTh pabOThI, IOCTUTaTh KAYECTBEHHOI'O Pe3yJIbTaTa [0 CBOEMY
HaIpaBIIEHUIO ¥ KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTUMU YI€HAMH KOMaH/IbI;
OLICHMBAaTh KadeCTBO CBOEro BKJIaJa B OOIMUH NPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENIBHO  CHOPMYJIMPDOBAaHHBIM  yYaCTHUKAaMH  B3aUMOJEHCTBUS;
CpaBHHMBATh Pe3yJIbTaThl C UCXOJHOM 3aJjaueid U BKJIaJ KaXI0ro YieHa KOMaHIbl B
NOCTHKEHHE pe3ylbTaToOB, pa3lelsaTh C@epy OTBETCTBEHHOCTH M IPOSBIATH
TOTOBHOCTbH K IPEIOCTABICHHIO OTYETA Mepe] IPyIIoH;

OBJIAJIETh CHUCTEMOH YHHMBEpPCAIbHBIX KOMMYHHMKATHBHBIX JEWCTBUM, KOTOpas

obecrieynBaeT C(l)OpMI/IpOBaHHOCTB COIIMAJIBHBIX HaBBIKOB H 3MOIIMOHAJIBHOI'O
HHTCIJUJICKTA HIKOJIbHUKOB.

B cihepe oenadenus ynueepcanvHuimMu yueOHLIMU pPeSYIAMUBHLIMU OEUCMBUAMU.
CaMooprasusanus:

BBISABJIATh MPOOJIEMBI Ui pelleHHs B JKU3HEHHBIX U YYEeOHBIX CHTyalMsX,
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UCMONb3ys OMONIOTHYeCKUe 3HAHHUS;

OpPUEHTHPOBATHCS B PA3IMYHBIX MMOXO0aX IPUHATHS pelleHuH (MHIUBU Iy AIbHOE,
NPUHSATHE PELIeHHs B IPyIINe, IPUHATHE PEIIeHU TPYIINOi);

CaMOCTOSITEIBHO COCTaBJIATh QJITOPUTM pelleHHs 3aJa4d (WIM €ro 49acrTh),
BBIOMpaTh cmoco6 pemieHus y4deOHOW OHMONOrMYEecKOM 3aja4M € y4ETOM
UMEIOIIUXCS PEeCypcOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMeEHTHpPOBATh
npeaJiaraeéMble BapUaHThI PEILICHHUH;

COCTaBJIATh IUIAaH JEeWCTBUHM (IUlaH pealu3alid HAMEUYEHHOIO ajiropuTMa
peleHus), KOPPEKTUPOBATh NPEIJIOKEHHBIH alrOPUTM C YYETOM IOJTy4YEHHs
HOBBIX OHOJIOTMYECKUX 3HAHUH 00 M3ydaeMoM GHOIOTHYECKOM OOBEKTE;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CamMokoHTpoJIb (peduiekcus):

BJIaJIETh CII0COOAMH CAaMOKOHTPOJIS, CAMOMOTHBAIINH U peQIIEKCHHY;

JlaBaTh aJICKBaTHYIO OLICHKY CUTYalliy U MpeJaiaraTh IUIaH €€ U3MEHEHUS,
YYUTBIBATh KOHTEKCT U IPEABUACTH TPYAHOCTH, KOTOPEIE MOI'YT BO3HHKHYTH IPH
pelleHHH Yy4eOHOH OHOJOrMYecKOW 3ajayd, aJalTUpPOBaTh pEIIEHHE K
MEHSIOIIHUMCS 00CTOSATEILCTBAM;

OOBACHATH NMPHYUHEI JOCTHXEHHs (HEIOCTHXKEHHUS) pPe3y/IbTaTOB JEATEILHOCTH,
IaBaTh OLIEHKY IpUOOpETEHHOMY OMNBITY, YMETh HaxXOIUTh ITIO3UTHBHOE B
MIPOU3OLIECAIEH CUTYaLIUH;

BHOCHTh KODPEKTHBHI B JEATEJIHHOCTH Ha OCHOBE HOBBIX OOCTOSTENBCTB,
HU3MEHMBIIMXCS CHTYaIHi{, YCTAHOBJIEHHBIX OIMMOOK, BOSHUKIIUX TPY IHOCTEH,
OLICHMBAaTh COOTBETCTBUE Pe3yJIbTaTa LIEJIH H YCIIOBHIM.

OMOLMOHAJIBLHBIA UHTEIIEKT:

pa3in4darb, Ha3bIBaTh H YIIPABIIATH COOCTBEHHBIMH SMOLIMSAMH H SMOLIMSAMU

APYTHX;

BBISIBJIATH M aHAJIM3UPOBATh PUUMHBI SMOLIUH;

CTaBHUTh ceOsl Ha MECTO JIPYTOro YesloBeka, IOHUMaTh MOTHBEI M HAMEPEHHUSA
Apyroro;

peryiIupoBaTh CIIOCO0 BBIPaXKEHHUS SMOLIUH.

[IpunsTie cebs U QpyTUX;

OCO3HAHHO OTHOCHUTHCS K APYTOMY YeJIOBEKY, €f0 MHEHHIO;

IpU3HABaTh CBOE MPaBO Ha OIIMOKY U TaKoe K€ MpaBo Apyroro;,

OTKPBITOCTH cebe U IpyTum;

0CO3HABaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATh BCE BOKPYT;

OBJIQJIETh CUCTEMOM YHUBEPCANBHBIX Y4eOHBIX PETyISTUBHBIX AEHCTBHUMA, KOTOpas
obecrieunBaeT (OPMHPOBAHHE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTPEHHSS
IMO3MILUA JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JINYHOCTH (yIpaBieHHs COOOH,
CaMOJMCIHILUTHHBI, yCTOWYHBOTO MOBEICHU).



IIpeaMeTHbIe pe3yJabTaThl OCBOEHHS MporpaMmsl B
TI03HABATEIbHOM (MHTEIUIEKTYaJIbHOM) chepe:

— IpHOOpETEHHE OIbITa UCIOJIb30BaHMS METOAOB OHOJOrMYECKON HAYKH C IIEJBIO
M3y4eHHs] OMOIOrMYEeCKUX OOBEKTOB, SIBJIEHHI W IPOIECCOB: HAONIOJEHHUE, OIMCAHHUE,
IIPOBE/ICHUE HECTIOXKHBIX OMOJIOrMYECKMX OIBITOB M 3KCIIEPUMEHTOB, B TOM YHCIE C
HCIIOJIb30BaHHEM aHATOTOBBIX U IIU(POBBIX OUOJIOrMYECKUX IPUOOPOB U HHCTPYMEHTOB;

— (opMupoBaHUE yMeHHS MHTETPUPOBATH OHOJIOTHYECKHE 3HAHUS CO 3HAHUSAMH W3
APYIUX y4eOHBIX peaMeToB ((pHU3UKH, XUMUH, Treorpaduu, HCTOPHH, OOIECTBO3HAHHUS U
T 5

— (dopmupoBaHHe yMeHH# pelmaTh y4eOHBIE 3a1a4i OHOIOrHYECKOrO COMEPIKAHMS,
BBISBJIATh  NPUYMHHO-CIEACTBEHHbIE  CBSI3M, IIPOBOAMTH  KAueCTBEHHbIE W
KOJIMYECTBEHHBIE PacyeThl, eJIaTh BHIBOABI HA OCHOBAHUH ITOTyY€HHBIX Pe3yJIbTAaTOB;

— (QopMHpOBaHHE YMEHHs IUIAHHPOBaTh y4eOHOE HCCIIeOBAaHWE HIIM IPOEKTHYIO
paboTy ¢ y4eToM MOCTaBJIEHHOM LeNH: (GOpMYJIHpPOBaTh MPOOJIEMY, THITOTE3y W CTABUTH
3a[]aud MCCIEJOBaHUSA, BHIOMpATh aeKBAaTHO ITOCTABJICHHOW LIETM METOIBI, JeNaTh
BBIBOJIBI 11O pe3yJIbTaTaM HCCIIEeJOBAHUS MM POEKTHOM e TeIbHOCTH;

— ¢dopMHupoBaHHEe WHTepeca K  yIIyOJNeHHIO  OHMOJIOTHYECKMX  3HAHMM
(mpeanpoduabHas MOAroTOBKA M MPOdeCCHOHAIbHAS OPHUEHTALHS) U BBIOOpY OHOJIOrUH
KaK MpoGUIBHOTO NpeIMeTa Ha CTYTIEHH CPEAHEro MOJIHOro 00pa3oBaHus A Oy Myiei
NpoQEeCCUOHATILHON IesATeNbHOCTH, B 00JacTH OHWOJOrMM, MEIMLUHBI, SKOJIOTHH,
IICUXOJIOTMH, BETEPUHAPHH, CEIbCKOTO X03SHCTBa;

— BIaJeHHe HaBblIKaMM paboTel ¢ HHpoOpMalMeld ecCTeCTBEHHO-Hay4HOTO
collep)KaHus, MPEICTAaBICHHON B pa3HO# (opMe (B BHIE TeKCTa, TaOIMYHBIX JaHHBIX,
cxeM, rpaQHKoOB, AMarpaMM, Mojelieif, H300pakeHHii), KPUTUYECKOrO aHajM3a
MHQOPMALIUHU U OLIEHKH €€ JOCTOBEPHOCTH;

— YMEHHE HUHTErpHpOBaTh OMOJIOrHYECKUE 3HAHHUS CO 3HAHMSAMM APYTUX y4eOHBIX
IIPEIMETOB; UHTEpEC K YIIyOJIeHUIO OMOJIOrMYecKUX 3HaHUH U BBIOOpY OMONIOTMH Kak
NpoUIBHOrO INpeaMeTa Ha ypOBHE CpefHero obmero obpa3zoBaHus s Oymymei
MpodECCHOHANBHOM NESTENbHOCTH B OGJIACTH OHONOTMH, MEIMIMHBI, SKOJTOTHH,
BETEPUHAPHH, CENbCKOTO XO3SMCTBA, NHUIIEBOH IMPOMBIINUIEHHOCTH, IICUXOJIOTHH,
UCKYyCCTBa, CIIOpTa - UMETh YETKHE MPEJCTaBIIEHUS 0 MAaTEPUATUCTUYECKON CyIIHOCTH
T€HOMOB JXMBBIX OPraHH3MOB U PETYJISAIUIO UX paboTEI,

— 3HaHWE OCHOBHBIX ()aKTOPOB OKpY’KalOLIeW Cpebl, BIUSIOUIMX Ha pa3BHTHE H
CyLIECTBOBaHME )XKMBbIX OPraHM3MOB, aJJanTalki K pakTopam OKpYyKaloILe Cpe/ibl;

— 3HaHME OCHOBHBIX MOJXOAOB OMOTEXHOJIOTUH, UCIIOIb30BaHUs €€ JOCTIKEHUN B
COBPEMEHHOM XU3HU 4YelloBeKa, 0COOEHHOCTH HCIIOIb30BaHUS )XUBBIX OPraHU3MOB IS
IIPOM3BOACTBEHHBIX HYX]I YeJIOBEKa;

— 3HaHHWE OCHOBHBIX MMOJIXO/I0B CEJIEKIIUH U OMOTEXHOJIOTUH KyJIbTYPHBIX PaCTCHHUH,
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XapakTepu30BaTh TEHETHYECKH MOAUGDHUIIMPOBAHHBIE PpAacTeHUs, OIEpUPOBATh
NOHSATUSAMM, TUOpUAM3ALHUSA, OTHAeHHas THOPHUAM3ALUA, HCKYCCTBEHHBIH 0TOOD,
reTeposuc, TpaHchopMaLus, MyTareHe3, FreHeTUIeCKOe peJakTUPOBaHUE;

— IIOHMMaHHE MOJIEKYJIIpHBIX MEXaHM3MOB peaju3alldd  HacJeACTBEHHOU
MHQOpPMALIUU U YMEHHE CBOOOHO ONIEpUPOBAaTh OCHOBHBIMY IIOHSATHSIMH MOJIEKY IIPHOM
OHMOJIOTUY U €€ COBPEMEHHBIX HAallpaBJIEHH — FeHOMHUKH, METar€HOMUKH, IPOTEOMUKHY;

— 3HaHHE OCHOBHEIX 3a00JIeBaHUMA YeJIOBCKa, MCXaHU3MOB HUX pPa3BUTHS, crocobax
HUX JTUArHOCTHUKH H JICUCHHA,

— (¢GopMHpOBaHHE YMEHHUS HMCIIOJNB30BaTh MOHATUMHBIN amlnapaT U CUMBOJIHUYECKHUIM
S36IK TE€HETHKH, T'PaMOTHOE MpPUMEHEHHe HAyYHBIX TEPMHUHOB, IMOHSTHH, TEOpHUH,
3aKOHOB [JIi OOBACHEHHS HAOMIOMaeMBIX OHWOJIOTHYECKUX OOBEKTOB, SBIECHHH H
TIPOLIECCOB, MO3BOJISAIONIMX 3aJI0KHUTh QyHIAMEHT Hay4HOTO MHPOBO33PEHUSI.

B neHHOCTHO-OpHEHTallMOHHO#H cdepe:

-3HaHWEe, YTO NPUMEHEHHE COBPEMEHHBIX TEXHOJIOTMH MOJIEKYISIpHOH O6HOIOruM
TIO3BOJISET YCIIELIHO pelaTh Takue 310001HEeBHbIE MPOOJIeMBbl, KaK OXpaHa OKpY Karolei
Cpelibl, COXpaHEeHHE 3JOPOBhS YeJIOBEeKa, KOHTPOJIb ¥ BOCCTAHOBIEHUEIKOCHCTEM.

TEMATHYECKOE INIAHUPOBAHHUE
Moayas «broTexHosiorus» 8 kiaaccol (17 yacos)

Tembl OcHoBHoOe conepxanne JesiTeJIbHOCTH
IIKOJbLHHKOB
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Tema 1.

buorexnosiorus
(4 9)

[TonsTHe 6MoTEXHONMOTHH. 3a4eM
YeJIoBeKy OMOTEXHOJIOTHH, B YeM
UX IPEUMYLIECTBO MEpe]
XUMHUYEeCKUM CHHTe30M. OCHOBHBIE
061000BEKTHI OMOTEXHOIOTHH:
IPOMBIILICHHBIE
MHKpPOOPraHU3MBI, KII€TKUA U TKaHU
pacTeHHiA, )XKUBOTHBIX M YeJIOBEKa,
OMOKaTaIU3aTOPBI.

Cripbe a5 OMOCHUHTE3a U OLIEHKA
ero OHOJIOrHYeCcKOi [IEHHOCTH.
OCHOBHBIE HCTOYHHKH YIJIepoJia,
a3ota, ochopa, MUKPOIIEMEHTOB.
HccnenoBaHre HOBBIX HCTOYHUKOB
CBIPBA (BKJIFOYAsi BOIIPOCHI €TI0
npeaBapHUTEIbHON 00paboTKH),
pa3paboTka HOBBIX MMUTATENbHBIX
Cpell, B TOM YHUCIIE€ BKITFOYAIOIINX
OMOCTHMYJIATOPBI U APYTHE
3JIEMEHTHI yIIPaBICHUS U
ONTUMM3ALIMHU IPOLIECCOB
O6uocuHTe3a. MeTosl
ONTHMHM3AIIMH TUTATENILHBIX CPEL.

[TpakTudeckas pabora
«IIpumepsl
IpUMEHEHHUS
OHOJIOTHYECKHX
00BEKTOB B TBOEH
KUZHUY.

Tema 2.

MuxkpobuoJiorus
(12 9v)

[TonoxxeHue MpPOKapuoT B CUCTEME
opranuyeckoro Mupa. CtpoeHue
OaKTepHaTbHOMN KIIETKH.
Knaccuduxanus 6akrepuii.
Mopdonorus 6akrepuii. [Ipocteie
U CJIOXKHBIE METO/Ibl OKpaIllMBaHHs
Oakrepuii. @uznonorus 6akTepui:
NIUTaHUe, JbIXaHUE, POCT U
pa3sMHOXXeHHe. 3HAKOMCTBO C
IOMEHOM Apxeu
(3KCTPEMOHUIBHOCTH,
0COOEHHOCTH CTPOEHUS KIIETKH).

[IpakTuka.
JlaboparopHas pabota
«DuKCUpOBaHHBIE
mpernapartbl OaKTepHii.
Omnpenenenne GopMbl
HpeIIOKEHHBIX
KyJIbTyp
MHKpPOOpPTraHU3MOB,
HCTIONb3YS MPOCTOMN
METO] OKPaCKH».
JIaboparopHas pabota
«Onpenenenue Tumna

MoOn04YHOKHCIIOE U CITUPTOBOE
opoxenune. PoroTpodHBIE U
XeMOTpo(dHbIe OaKTEPUH.
KuHeTH4eckoe onucaHue npouecca
POCTa MEKPOOPTaHH3MOB.
DKCIOHEHIHATIbHAS. MOJIENb POCTa.
Kuneruka rubenu
MHKPOOPTraHHU3MOB.

[Tarorennsie 6akTepuu. YymHas

KJIETOYHOM CTEHKH
METOOM OKpallI¥BaHHs
o ['pamy» (npu
HAJIMYUU PEaKTUBOB).
JlaGopaTopHas pabota
«IIpuroroBienue
PHKA3HEHHBIX
IpenapaToB
MOJIOYHOKHCIIBIX
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[1aJI0YKa ¥ YepHasi CMEpTh,
00Tynu3M, CTONOHSK, TyOEpKy.Ie3.
Hcropus 60psOBI ¢
OakTepualbHEIMH HHO)EKIUAMH.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTHUKH MPOTUB GaKTEPHIA.
MexaHu3MBI JEUCTBUI
aHTHOMOTUKOB. MexKiieTouHas
KOMMYyHHUKanus 6aktepuii. UyBCTBO
KBOpyMa.

IIpumenenue GakTepuii
gyenoBekoM. KuneTnuyeckoe
onucaHue OMOCHHTE3a IPOAYKTOB
MHKpoopranusMaMu. bakrepun,
KOTOpbIE MOTYT pa3JiaraTh
IUIaCTHK.

Mukpoopranu3Mel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accOlMallU
pacTeHH C MUKPOOpPraHU3MaMH

OaKTepHin».
JlaboparopHas paboTa
«IToceB cMBIBa C pyK Ha
yamky [letpw».
JlaboparopHas pabora
«Brigenenue yncroun
KyJIbTYpbI OaKTepHH.
Meropa pa3BeeHHiA.
MeTo HCTOIAIOLIETO
IITPUXAY.
JlaboparopHas pabora
«Mopdonoruueckas
XapaKTepUCTHKa
BBIACIICHHON YUCTOM
KyJbTYpBHI:
XapaKTepUCTHKa
KOJIOHHH, popma
OaxTepuid, THIT
KJIETOYHOM CTEHKH.
JlaboparopHas paborta
«CpaBHeHHe pocTa
MHUKpPOOPTraHU3MOB Ha
yaIke 6e3 u ¢
no0aBieHUs
AHTHOMOTHKOBY.
HccnenoBarenbckas
pabota «ITouck
MHUKpPOOpPraHU3MOB
00JIaJaroImux
AHTarOHHUCTHYECKOM
AKTHBHOCTBIO.
HccnenoBarenbckas
pabora «Beinenenue
MOJIOYHOKHCJIBIX
OakTepwuid,
HCCIIeIOBaHHE MX
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[ToypouHoe maHupoBaHue

Tema 3aHaTHSA

Hata

®dakr

IlousiTve OHOTEXHOJIOTHH. 3a4eEM
YeJI0BeKy OMOTEXHOJIOTHI

01.09-08.09

OcHOBHBIE OHO000BEKTHI

OHOTEXHOJIOTUH

11.09-15.09

Cripbe i OMOCHHTE3a M OLIEHKa
€ro OMoJOru4ecKoii IEHHOCTH

18.09-22.09

HUccnenoBanue HOBBIX

HUCTOYHHKOBCBIPbS

25.09-28.09

[TonoxxeHne MPOKapHOT B CUCTEME
OpPraHUYEeCKOIro MHpa

02.10-06.10

CrtpoeHnue 6akTepuaibHOU KIETKH.
Knaccudukauus 6akrepuit

16.10-20.10

IIpocTeie ¥ ClOXHBIE METOABI
OKpalIMBaHus OakTepuii.

23.10-27.10

®usnosnorus OakTepuil: MUTaHUE,
JbIXaHUE, POCT U Pa3MHOXKEHHE.

07.11-10.11

3HaKOMCTBO C JOMEHOM Apxeu

13.11-17.11

10

IIpakTuka. JlabopaTopHas
pabota «DUKCHPOBaHHEIE
npenapaTsl OaKkTepui»

20.11-24.11

11

JlaGopaTopHas paboTa
«Ormpenenenne THMA KIETOYHOU
CTEHKW»

27.11-01.12

12

MOJIOYHOKHCIIOE W CIIUPTOBOE
6poxxenue. @ororpodHbIe H
XeMOTpO(HEIE OaKTEPHH.

04.12-08.12

13

JlaboparopHas
«IIpuroroBnenue

pabota

IIpr>xu3HEeHHBIX
MOJIOYHOKHUCJIBIX

npenapaTroB

OaxTepuii».

11.12-15.12

14

JlaboparopHas pabota
«IloceB cMBIBa C pyk Ha
yamku [letpw».

18.12-22.12

15

[TaTorennsie 6akTepuu. YymHas

25.12-29.12
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naJioyKa ¥ YepHasi CMepTb,

00Tynu3M, CTONOHSAK, TYOEepKyJies.

16 Uctopust 60ps0EI € 09.01-12.01
OakTepUaTbHBIMU HHPEKIUIMH.
17 HrtoroBoe 3aHgaTue 15.01-19.01
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