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HOACHUTEJBHASA 3AIINCKA

AKTyaJIbHOCTh U Ha3HaueHue nporpammsel. [Iporpamma pazpaboTana B
COOTBETCTBUHM C TpeOoBaHUAMU DeepaqbHOTO TOCYIAPCTBEHHOTO
00pa30BaTENBHOTO CTAaHAAPTa OCHOBHOTO 00IIero 00pa3oBaHMsl, OpUEHTUPOBaHA
Ha o0ecrieueHne HHANBUIYAbHBIX MOTPEOHOCTEN 00yYarOIIMXCs U HAalpaBieHa Ha
JOCTUKEHUE TUIAHUPYEMBIX PE3yJIbTATOB OCBOEHUS IMPOrPAMMBI OCHOBHOTO
oO1rero o0pa3oBaHusl ¢ y4€TOM BbIOOpA yUaCTHUKaAMU 00pa30BaTEIbHBIX
OTHOUIIEHUH KypCOB BHEYPOUHOH AESITEIBHOCTU. JTO MO3BOJISIET 0OECIICUHTh
eANHCTBO 00s13aTrenbHbIX TpeboBanuit I'OC Bo BceM MPOCTPaHCTBE MIKOIBLHOTO
oOpa30oBaHuUs: HE TOJIBKO Ha YPOKE, HO U 32 €ro MpeeIaMH.

AKTYyaTbHOCTh peai3aiiyl TaHHOK TPOrpaMMbl 00YCIIOBJICHA CaMOn
0COOEHHOCTBIO POEKTHO-UCCIIEI0BATENBCKON ACSITEIHOCTU. JTa AEITEIbHOCTD
JIEKUT B OCHOBE MTO3HABATEIILHOTO MHTEpECca peOeHKa, ABIISIETCS 3aJ10TOM YMEHHUS
IJIAaHUPOBATH JIFOOBIE IEUCTBUS U BaXKHBIM YCIIOBHEM YCIIELIIHOM peaau3aiuu
uzei. JIroOble ”3MEHEeHHsI COBPEMEHHOT'O OOILIECTBA CBSI3aHbI C MPOEKTAMHU U
UCCJIEI0BAHUSIMU — B HayKe, TBOPUECTBE, OM3HECE, OOIIECTBEHHOW KU3HH.
[103TOMY Ba)KHBIM 3JIEMEHTOM PA3BUTHUS JTUYHOCTU O0YHAOIIErOCs SBIIAETCS
(opMHpPOBaHNE OCHOBHBIX HABBIKOB IPOEKTHO-UCCIIEOBATENBCKOMN 1€ATEIbHOCTH.
[Tporpammoii npexycMoTpeHo popMHpOBaHHE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHS 3HaHUH, a TAKXKE€ U MPAKTUYECKOTO ONbITa pabOThI C 1a0OPATOPHBIM
00opy1I0BaHUEM, OBJIa/ICHUE IPUEMAaMHU UCCIIEIOBATENbCKOM 1€ATEIbHOCTH.
MeToapl opranu3anuy 00pa3oBaTEIbHON U HAYYHO-UCCIIEI0BATENCKON
JESTEIbHOCTH MPEAYCMaTPUBAIOT (POPMHUPOBAHHUE Y OOYUAIOLIUXCS
HECTaHJAPTHOI'O TBOPUYECKOr0 MBILIJIEHUS, CBOOObI CAMOBBIPAKEHHS U
WHIUBUIYAIBHOCTH CYKIeHUH. J{J1s monHoro yuyera noTpeOHOCTEN yyaniuxcs B
porpamMme Ucrnodib3yercs audepeHnpoBaHHbIN MOIX0/I, YTO CTUMYJIUPYET
yYaIlerocs K yBeJIMUYEHUIO MOTPEOHOCTH B MHMBUIyaIbHOW, MHTEIIEKTYaJIbHON
Y TIO3HABATENIbHOM IE€ATEIbHOCTH U Pa3BUTUIO HAYYHO-UCCIEA0BATEIbCKUX
HaBbIKOB. [Iporpamma ctaneT BOCTpeOOBaHHOM B MEPBYIO OYEPEIb IIKOJIbHUKAMH,
KOTOPbIE UMEIOT CTOMKUI MHTEPEC U COOTBETCTBYIOLIYI0 MOTUBALMIO K U3YYEHHIO
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA, ECTECTBEHHBIM HAyKaM U TEXHOJIOTHUSM.
B noapocTkoBoM Bo3pacTe ydanuecs IposBIIOT CBOK 3aMHTEPECOBAHHOCTD B
TOM WJIK UHOM 00JIaCTH 3HAHWMW, HAYYHOM HAIPaBJICHUH WX MPO(ecCHOHaTBbHON
NesTeNIbHOCTH. TakuM o0pa3oM MpOUCXOIUT (OPMUPOBAHNE TTO3HABATENIBLHOM U
npo(hecCHOHATBHOM COCTABIIAIOIIEH JIMYHOCTH, IOMOTAET yyalleMmycs B
orpeaeneHn: OyayIiero *KU3HEHHOTO Iy TH U B Mpo(deccuoHaIbHOM BBIOOpE TOCTe
OKOHYaHHUsI MIKOJbL. [10400HOTO pojia 3aMHTEPECOBAaHHOCTh CTUMYJIUPYET
MOCTOSIHHOE JKEJIaHHE IIKOJIbHUKA K MO3HAHUIO HOBOTO, PACIIUPEHUIO U
yrayOJeHUI0 COOTBETCTBYIOLIUX 3HAHUMN, U TIOJyYEHHIO HOBBIX B TOM UUCTIE
MPaKTUYECKUX HABBIKOB, a TAKKE€ MOTHUBUPYET yHalIerocs Ha MpoQpoprUeHTAIUIO.
[Iporpamma HareneHa Ha MOMoIlb peOEHKY B OCBOCHHH OCHOB OpraHu3aliu 1
OCYUIECTBJIEHUSI COOCTBEHHOU MPOEKTHO-UCCIE0BATENBCKOM N€ATEIbHOCTH, a
TaK)Xe B MPUOOPETEHNH HEOOXOAUMOr0 OMBITA JIJIsl pa0OThI HAJl MHAUBUAYATbHBIM



UCCIIEJOBaHUEM UJIH MpoekToM. [IporpaMmMa moMokeT HIKOJIbHUKY B OoJjee
ri1yOOKOM M3yYEHUHU UHTEPECYIOLIEH €ro 00JIacT €CTECTBEHHBIX HAyK, a TAKXKE B
IPUOOPETEHNH BaKHBIX COLIMATIBHBIX HABBIKOB, HEOOXOUMBIX JIJIsl IPOYKTUBHOM
coLpaIn3auuu U (popMHpOBaHUS IPaKJaHCKOM MO3UIINN:

— HaBbIKA CaMOCTOSITEJILHOTO PEIICHUS aKTyaJIbHBIX UCCIIE0BATEIbCKUX WU
IPAKTUYECKUX 3a7a4, BKIIOYAIOIIEro B ce0sl yMEHNE BUIETh U aHAIU3UPOBATh
Ipo0JIEMBbI, HYKJAIOLIUECS B PELIEHUH, YMEHHUE JETAIbHO IPOpadbaThIBaTh U
peann30BBIBaTh CIOCOOBI pa0OTHI C HUMH, YMEHUE IJIaHUPOBATH COOCTBEHHYIO
paboty u

CaMOCTOATENbHO KOHTPOJIUPOBATH CBOE MTPOJBUIKEHUE K JKEITAEMOMY pE3yNbTaTy;
— HaBbIKA TeHEPUPOBaHUS U 0(OPMIICHHSI COOCTBEHHBIX UCH, 00JIeUeHUS UX B
yIOOHYIO Ui pacnpocTpaHeHHs popmy;

— HaBbIKAa YBAKUTEJIBHOTO OTHOLIEHUS K YYXKUM B3IJIAJ1aM U UIESM,
oopmiieHHBIM B paboTax APYrux JIt0JeH, IpyruX aBTOPOB — BIIAJICIIbLIEB
UHTEJJIEKTYaJIbHOU COOCTBEHHOCTH;

— HaBbIKa MMYOJIMYHOTO BBICTYIUJICHUS 1epes OOJbIION ay TuTOpHUEH,
apryMEHTUPOBAHMS M OTCTaWBAHMS CBOEUM TOUKU 3PEHUsS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3pPOCIBIX, YOSKIEHUS IPYTUX B CBOEH MPABOTE, POIBUKCHHUS
CBOMX HJICH;

— HaBbIKa pabOThI CO CHIELMATU3UPOBAHHBIMU KOMIIBIOTEPHBIMU IIPOTrpaMMamH,
71a00paTOPHBIM 000PYAOBAHUEM, TEXHUYECKUMH YCTPOUCTBAMU, OMOIHMOTEYHBIMU
(dboHAaMHN ¥ HHBIMU PECYpPCaMU, C KOTOPBIMHU MOKET OBITh CBsI3aHA MIPOEKTHO-
UCCJIEI0BATENbCKAS IEATEIbHOCTD MIKOJIbHUKA.

Kpome Toro, pabota mkoiabHUKa HaJl IPOEKTOM MJIM MCCIIEI0BaHUEM OyIeT
CIIOCOOCTBOBATH U PA3BUTHIO €0 aJICKBATHOM CaMOOLICHKH.

[Tporpamma «buotexHoOIOTHS MPEATIONaracTcs A u3yueHus B 8 Kiiacce B

TEUEHHE OJHOTO roja, 1 pa3 B Hexelnto (34 vyaca B rox).



COJEPKXAHHUE

«buortexnosaorus» 8 kiaacc (34 yaca)
1. BuorexHosorus (2 yaca)
[TonsiTne 6GmoTexHOIOTHH. 3a4€M YEJIOBEKY OMOTEXHOJIOTHUH, B YEM UX
MPEUMYIIECTBO MEPE] XUMUYECKUM CUHTE30M. OCHOBHbBIE OMOOOBEKTHI
OMOTEXHOJIOTUH: IPOMBIIIJIEHHBIE MUKPOOPTAHU3MbI, KJIIETKH U TKaHU PACTCHUH,
YKUBOTHBIX U YeJIOBEKa, OMOKATaIN3aTOPHI.
[Ipaktrueckas padora «IIpumepsl npuMeHEHUs] OMOJOTUYECKUX OOBEKTOB B TBOEH
KUZHI.
ChIpbe 17151 OMOCHHTE3a U OLIEHKA ero OMoJorndeckoi 1ieHHocTH. OCHOBHBIE
UCTOYHHUKH YyTIIepo/a, a3ota, pocdopa, MUKpodieMeHTOB. VcciaenoBanne HOBBIX
HMCTOYHHUKOB CBHIPBS (BKIIIOUAsI BOIPOCHI €T0 MPEABAPUTEIHHOU 00pabOTKH),
pa3pabOTKa HOBBIX MUTATENIBHBIX CPEJ, B TOM YKCJIC BKIIOUAOITUX
OMOCTUMYJISITOPBI U APYTUE IEMEHTHI YIIPABICHUS U ONTUMU3ALUH MPOIIECCOB
onocuHTe3a. MeToIbl ONTUMHU3AIUY TUTATEIIBHBIX CPE.
2. MuxkpoouoJsiorusi (6 4acon)
[TonmoxkeHne NpOKapUOTOB B CUCTEME OpraHn4eckoro Mupa. CTpoeHue
OakTepuanbHO KieTku. Kimaccudukanus 6akrepuii. Mopdomorus 6akrepuil.
[IpocThie u ciiokHBIE METOABI OKpalMBaHus Oakrepuit. usnonorus 6akTepuii:
MATAHUE, IIXaHUE, POCT U pa3MHOKEHUE. 3HAKOMCTBO C IOMEHOM ApXeu
(9KCTpeMO(PHIBHOCTh, 0COOEHHOCTH CTPOCHUS KIIETKH).
MououyHokucioe u cnuptoBoe opoxeHue. DoTorpodHbie U XeMOTpOhHbBIE
OakTepun. Kunetuueckoe ornvcanue rnpoiecca pocta MUKpOOPTaHU3MOB.
DKCIoHEHIMaIbHast MOJIeNb pocTa. Kunetrka rudesnu MUKpOOpraHu3MOB.
[TaTorennsie 6akTepun. UymMHas najiouka U 4YepHas CMEpTh, OOTYJIU3M, CTOJIOHSIK,
Tyoepkyne3. Uctopust 60pb0Obl ¢ OakTepuaibHBIMU HH(EKITUSIMHU.
Bolina 6€CKOHEYHOCTH: aHTUOMOTHKHY MPOTUB OakTepuil. MexaHu3Mbl 1eCTBUI
aHTUOMOTUKOB. MeXKIIeTOUHAas KOMMYHUKaIUs Oaktepuil. UyBCTBO KBOpyMa.
[Ipumenenue 6akrepuil yenoBekoM. Kunernueckoe onucanue OMOCHHTE3a
MPOJYKTOB MUKPOOPTaHU3MaMu. bakTepuu, KOTOpble MOTYT pasjiarath MiacTHK.
Mukpoopranusmsl B arpooroTexHosioruu. IckyccTBEHHBIE acCOIUAIIMN PACTCHUMA
C MUKPOOPTaHU3MaMH.
HccnenoBarenbckast padbota «Beiienenue 6aKkTepuil MOAE3HBIX IS PACTCHUI.
3. DykapuoTudecKkue OpraHu3Mbl B OMOTEXHOJI0THH (TJIECHEBbIE TPHOBI,
APOKKU, Bogopocsn) (6 yacoB)
[1necHeBbIe TPUOBI TPOTYIICHTHI OMOJIOTHYECKH aKTUBHBIX BEIIECTB.
OO6m1as xapakTepucTUKa APOXKIKENH caxapomulleToB. MIcTopus UCTIOIb30BAHUS
JPOOKEH B TPAAUIIMOHHON OMOTEXHOIOTHUU. TEeXHOJIOTUY BUHOACIIUS U
xJ1e00nevYeH s, CelHaIU3UPOBAHHBIE PACHI APOAOKE. MeTabon3M IPOXIKEN.
Peakuust cnuptoBoro 6poxenus. [lorydeHrne BTOpUYHBIX META0OJUTOB B
JIposxokax. Jpoxiku Kak NpoAyleHThl OMOTOIUINB. [lonyueHue 1eneBbix OEJIKOB B
Jposxokax.0Oco0EHHOCTH BET€TaTUBHOIO U MOJIOBOTO PA3MHOXKEHUS Y IPOAOKEH,
3HAYCHUE U3YUYEHUS] MUTO3a U LIUTOKUHE3a JIJI1 ONITUMU3AIMK MPOLIECCOB
KYJbTUBUPOBAHUS JIPOXIKEBBIX IITAMMOB, IOHUMAHUS IPUYHUH MATOT€HHOCTH



TpOAOKeN U TpuOOB, MOMCKA MULIIEHEW (PyHTMIIUIOB U pa3pabOTKU HOBBIX
JIEKAPCTBEHHBIX MPEMNAPATOB.

[Ipaktrueckasi pabota «MeTOoIbl OLIEHKH CBOMCTB XJI€OONEKAPHBIX APOAKEH.
Oco0eHHOCTH TPUMEHEHUS TPECCOBAHHBIX, CYIIEHBIX U MHCTAHTHBIX APOAOKEI.
Hccnenoparenbckas padota «BnusiHue Gu3nko-xuMuyeckux (akTopoB Ha
Ka4eCTBO OMOTEXHOJOTHUECKON MPOIYKIINH (KBac, Keup, chip, Xaed U aAp.)».
Bonopocnu — nepcrnekTuBHbBIN 00BEKT JIJ1sl IPOU3BOJICTBA O€JIKa U yTIeBOIOB.
buotexHOIOrMueCcKue METOIbl OUUCTKU TBEPJBIX, KUJKUX OTXO/I0B U
ra3000pa3HBIX OTXO0I0B POon3BOACTB. CToUHBIE BOJIBI. CXEMBI OUHCTKH.
buoguiabTpsel, a3pOTEHKH, METAHTEHKH, OKCUTEHKU. AKTUBHBIN WUJI U BXOJSIINE B
HEro MUKpOOpraHu3Mmsl. Mcronb3oBaHue BOJAOPOCIEH B OUUCTKE CTOYHBIX BOJ.
4. HacnencrBennasi ungopmanus (4 yaca)

HacneactBeHHOCTh M H3MEHYMBOCTH — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3meHunBOCTh. BUIBI N3MEHUNBOCTB.

[Ipaktrueckas pabora «MoauduKkanoHHAs U3MEHYUBOCTD (JIUCThSI, UTOJIKHU C
OJTHOTO JIEPEBa)».

['en — MaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH U U3MEHUYUBOCTH.
HyxiienHoBbie KUCIOTHL. JIoKanu3anus reHeTHYeCKOTO MaTepralia B KIETKE.

5. BupycoJiorus. (3 yaca)

[TosoxkeHue BUPYCOB B CHCTEME OPraHnYecKoro Mupa. CTpykTypa U XUMUYECKUI
coctaB BupycoB. Knaccudukanus Bupycos. Penpoaykius Bupycos. [IpocmoTtp
JOKYMEHTAJIBHOTO (PHIIbMa O BUPYCaX.

Bupycsl - Bo30ynurenu nH(peKIMoHHbIX Oone3Held. OHkoBHpychl. bakTepuodaru:
CTpPOCHHE, CBOMCTBA, IpuMeHeHue. [IpakTudeckas padbota. «MeTo1 pa3BeeHUI»
buonorudeckue MeToibl 00pbObI C BUPYCAMH.

6. I'enHasi ”HKeHepHUsA M OHMOTEXHOJIOTHH. (4 Yaca)

OcHoBbI reHHOM nHxxenepuu. Crnennduaeckue hepMeHTh OaKTepUH.
buorexHomoruu npoaykiuu 0€IK0B B 0aKTepUaIbHBIX KyJIbTypax. JlocTmkeHus
TeHHON MH)KEHEPUH U OMOTEXHOJIOTHH.

7. BHOTEXHOJIOTHH B )KMBOTHOBOJACTBE (4 yaca)

JlomecTuKanys OCHOBHBIE JOMAIIHHUE )KUBOTHBIE; COBPEMEHHBIE DKCIIEPUMEHTAX
M0 JIOMECTUKALIMH KUBOTHBIX (JIMCHULIA, HOPKA U JIp. — SKCIIEPUMEHTBI HAYYHOH
mKoJbl akageMuka bensieBa). Jluckycceus «/loMectrkanusi, BCe I pacTEHUS U
YKUBOTHBIE, KOTOPBIE )KUBYT PSAJIOM C YEJIOBEKOM UM OJIOMAITHUBAIOTCS? MOXKHO
JIM CUUTATh TapaKaHa OJOMAIIHEHHBIM )KUBOTHBIM?».

CoBpeMeHHbIE METO/IbI B )KMBOTHOBOJICTBE: TPAHCILIAHTALIUSI SMOPHUOHOB,
XUMEPHBIE KUBOTHBIE, KIIOHUpOBaHue. OCHOBHbIE OOJIE3HU KUBOTHBIX U POJIb
MATOT€HHBIX MUKPOOPTaHU3MOB M Mapa3uTOB B pa3BUTUHU 3a00JI€BaHUIN JOMAITHUX
YKUBOTHBIX U OCHOBHBIX MEpax OOPHOBI C HUMU; POJIb MOJIE3HBIX
MUKPOCUMOMOHTOB B OpraHu3Me KUBOTHBIX. [lonoxkurensHoe u mobouHoe
(oTpuLIaTEIbHOE) BO3ACUCTBUM aHTUOMOTHKOB Ha OPTaHU3M B XOJI€ JICUCHHUS
YKUBOTHBIX; LIEJIM U 3a/1a4l BETEPUHAPUU. BHOTEXHOIOTHsSI KOPMOBBIX MPEMAPATOB.
[Ipaktrueckas pabora «CocraBieHre paioHa MUTaHus )KUBOTHOTO, pacueT
pacxoJ0B Ha COAEPIKAHUEY.

Hccnenosatenbckas padoTta «OLeHKa KaueCTBa MOJIOUYHOM MPOTYKIIUN.



8. BroTexHoJI0ruN B pacTeHUEeBOACTBE (5 4acoB)

OcHoBHbIE MeTOABI cenekuuu. 'nopunuzanusa. @opmsl 0t00pa. OCHOBHBIE
HaIIpaBJICHUS CEJICKIUU: YIyYIIEHUE YPOKANHOCTH, yCTOUUYNBOCTH K
OMOTHYECKUM U abnoTH4YeCcKUM (pakTopaM. OCHOBHBIE MTOIXO0/IbI CEJIEKLUHU U
OMOTEXHOJIOTUU KYJIbTYPHBIX pacTeHU, [ nOpuauzanus, oTaaneHHas
ruOpuan3anus, UCKyCCTBEHHBIN 0TOOp, reTepo3uc, TpaHchopMalus, MyTareHes,
reHeTndyeckoe penakruponanue). Mcropus cenexuuu B Poccun u mupe, ucropust
Pa3BUTHA BaXKHEHIINX COPTOB KYJBTYPHBIX pacTeHUM. Kak 4enoBek MOKET
MOIU(UIIMPOBATH pacTeHUs?

['eHHas NH)KEHEPUS PACTEHUI: YTO TAKOE FEHETUYECKAsl NHKECHEPHS PACTECHUN.
Tpancrennslie pacteHus. Meroapl noxydenus. O6pa3oBaHue OMyXoJei y
pactenuii. ArpoOakrepuanbhas Tpanchopmanus: Ti-mazmuasl. ['ensr T-JJHK.
MonekynsapHo-reHeTHUECKHE MEeXaHU3MbI Tpanchopmarmu. ['eneTuueckoe
penaktupoBanue. COBpeMEHHBIE IMOAXObI U JOCTHKEHUSI TEHETUYECKOTO
pENaKTUPOBAHUs PACTEHUM.

HccnenoBarenbckas padoTa «BrIpaiuBanue pacTeHuil B mpoOupke



INIJIAHUPYEMBIE PE3YJIBTATHBI
3aHATUS B paMKax IPOrpaMMbl HaIlpaBJIEHbl HA 00eCTIeUeHHE TOCTHXKEHHUS
IIKOJIbHUKAMH CIIEAYIOIINX JUYHOCTHBIX, METAIPEIMETHBIX U IPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB.
JIn4HOCTHBIE Pe3yJIbTATHI:
B cdepe rpakaaHckoro BOCIUTAaHUS: TOTOBHOCTh K KOHCTPYKTHUBHOM
COBMECTHOM JIEATENBHOCTH IIPH BBIMIOJIHEHUU UCCIEAOBAHUN U MPOEKTOB,
CTPEMJIEHUE K B3AMMONIOHUMAHHIO U B3aUMOIIOMOIIH.
B chepe marpruoTndeckoro BOCIIUTAHUS: OTHOIIEHUE K OMOIOTHH KaK K BaXXHOU
COCTaBJIIIOLIEN KyJIbTYpPbI, TOPAOCTH 3a BKJIAJl POCCUMCKUX M COBETCKUX YUYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTUYECKON HAYKHU.
B chepe nyxoBHO-HPaBCTBEHHOTO BOCIIUTAHUS: TOTOBHOCTH OIICHUBATh
MOBEJAECHUE U TIOCTYNKH C MTO3ULUHA HPABCTBEHHBIX HOPM M HOPM IKOJIOTMYECKOMN
KYJIBTYPBI; IOHUMAaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACIIEKTA AEATEIbHOCTH
YyeJioBeKa B MEAUIIMHE U OUOJIOTHH.
B cdepe acreTnueckoro BOCIUTaHUs: TOHUMaHKUE POJIU OUOJIOTUHU B
(bopMHUPOBAHUU ICTETUUECKOMN KYJIbTYpPhl TUUHOCTH.
B cdepe pusnyeckoro Bocnutanusi, GopMUpOBaAHUS KYIbTYPhI 3J0POBbS U
HIMOLIMOHAIBHOTO OJIaronoJyyusi: OTBETCTBEHHOE OTHOILLIEHUE K CBOEMY 370POBBIO
Y YCTAHOBKA Ha 370POBbIN 00pa3 KKU3HU (30pPOBOE MUTAHUE, COOIIOICHUE
TUTUEHUYECKUX MPABUI U HOPM, COaTaHCUPOBAHHBINA PEKUM 3aHATUM U OTJbIXA,
peryisipHas pu3nyeckasi akTUBHOCTD); OCO3HAHUE MOCIEACTBUN U HEMPUSITHE
BpPEIHBIX MPUBBIUEK (YIOTpeOIECHUE aIKOT0JIsl, HAPKOTUKOB, KYPEHHUE) U UHBIX
dbopm Bpena 11 PU3NYECKOTO U ICUXUUECKOT0 3JJ0POBbS; COOIIOACHUE MPAaBHIT
0€30MacHOCTH, B TOM YHCJI€ HABBIKH 0€3011aCHOTO MOBEAEHUS B IPUPOAHOU CPEAE;
c(hOpMUPOBAHHOCTh HaBbIKA pedIICKCUH, YIIPABICHNE COOCTBEHHBIM
OMOLMOHAJIBHBIM COCTOSTHUEM.
B cdepe Tpy1oBoro BociuTaHus: aKTUBHOE YYacCTHE B PEIICHUN MTPAKTUYECKUX
3a/1a4 (B paMKaxX CeMbH, IITKOJIbI, TOPOJIa, Kpasi) OMOJIOTUYECKON U IKOJIOTHIECKOM
HAIpPaBJICHHOCTU, MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOodheccuid, CBI3aHHBIX C
OMOJIOTHEN.
B cdepe sxkomornyeckoro BOCIUTaHUs: OPUCHTAIMS HA IPUMEHEHUE
OMOJOTUYECKUX 3HAHUM TP PEIICHUH 3a/1a4 B 00JIaCTH OKPYKAIOIIEH CPeIbl;
OCO3HAHHE 3KOJIOTMYECKHUX MPOOJIEM U MyTEW UX PEIEHUs; TOTOBHOCTh K YYaCTHIO
B MIPAKTUYECKOU IEATEIIBHOCTH SKOJIOTUYECKOW HAIPABIEHHOCTH.
B cdepe nmoHuMaHus HEHHOCTH HAYYHOTO TO3HAHUS: OPUEHTALIMS Ha
COBPEMEHHYIO CUCTEMY HAay4HbIX MPEICTaBICHUN 00 OCHOBHBIX OMOJOTUYECKHUX
3aKOHOMEPHOCTSX, B3aMMOCBS351X YEJIOBEKa C IIPUPOJHOM U COLIMATILHON CPELION;
NOHUMAaHUE POJIU OUOJIOrHYeCKO HAyKH B (POPMHUPOBAHUN HAYYHOTO
MUPOBO33PEHUS; Pa3BUTHE HAYUHOH JIF0O03HATEIBHOCTH, HHTEPECa K
OMOJOTUYECKON HAayKe, HABBIKOB UCCIIEI0BATEIHCKON JESTEIHHOCTH.
B cdepe aganTanuu Kk M3MEHSIOMUMCS YCIOBHSIM COIMAIBHON U PUPOTHOMN
Cpepl: alcKBaTHAs OLIEHKA U3MEHSIOIINXCS YCIOBUW; IPUHATUE PELICHUS
(MHAMBUIyaIbHOE, B TPYIINE) B U3MEHSIOIIMNXCS YCIOBUSX HA OCHOBAHUM aHAIU3a
Oounonornyeckoi nHGOPMAINK; TUTAHUPOBAHUE ACHCTBUI B HOBOM CUTYaIluu



Ha OCHOBAHWH 3HAHUN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHblie pe3yJibTaThl:

B cdepe oBnagenus yHuBepcanibHbIMU y4€OHBIMU MO3HABATEILHBIMU ICUCTBUSIMU:
ba3oBbie Iorn4ecKue NEUCTBHUS:

* BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU OMOJIOTUYECKUX
0OBEKTOB (SIBIICHHI);

* YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(DUKAITUN OMOTOTUYECKUX
00BEKTOB (SIBIICHUM, TIPOIIECCOB), OCHOBAHUS JIJIs1 000OIIIEHUS U CPaBHEHUS,
KPUTEPUH MPOBOJIMMOTO aHAIN3a;

* ¢ YIETOM TIPEIIOKCHHOM OMOJIOTMYECKON 3a/1a4 BBISBIIATh 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B pacCMATPUBAEMBIX (haKTax W HAOIONCHUSIX; IPEJIaraTh
KPUTEPHUH JIJIS BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEHUHIA,

* BBISIBJISITH IePUITUTHI HH(DOPMAITNH, TAHHBIX, HEOOXOAUMBIX JJISI PEIICHUS
MOCTAaBJICHHOM 3a/1a4u;

* BBISBJISITH IPUYUHHO-CIICJICTBEHHBIE CBS3H MPU U3YUECHUU OMOJIOTUUYECKUX
SIBJICHUI U TIPOIIECCOB; JIeJIaTh BBIBOJIBI C HCTIOJIB30BAHUEM JICTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH, POPMYIUPOBATH
TUIIOTE3bI O B3AMMOCBS3SX;

* CAMOCTOSITEILHO BHIOUPATH CIIOCO0 peIIeHUs] yueOHOM OMOJIOrMYeCcKOoM 3a1auu
(cpaBHMBATH HECKOJIBKO BapUAHTOB pELICHUS, BEIOMpPATh HAanOoJIee MOAXOISIIHMA
C YU4E€TOM CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nuccnenoBarenbCckue JeHCTBUS:

* HCIO0JIb30BATh BOMPOCHI KaK UCCIIE0BATEIbCKUI HHCTPYMEHT MMO3HAHUS,

* GopMyIUpPOBATh BOMPOCHI, PUKCUPYIOIINE PA3PhIB MEKIY pPEAIbHBIM U
YKEJATEIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSITEIILHO
YCTaHABJIMBATh UCKOMOE U IAHHOE;

* opMHUPOBATH TUNOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXKJICHHH,
apryMEHTUPOBaTh CBOIO MO3UIIUIO, MHEHHUE;

* POBOJIUTH 110 CAMOCTOATEILHO COCTABIICHHOMY IIaHY HaOJI0IeHHE,
HECJIOKHBIN OMOJIOTHYECKUN IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAaHUE TIO
YCTaHOBJICHHIO OCOOECHHOCTEM OMOJIOrMYecKOro 00bheKTa (Ipoliecca) u3ydeHus,

* IPUYMHHO-CIIEJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEH OMOJIOTHYECKUX O0OHEKTOB
MEXTy COOOi;

* OLICHUBATh HA MPUMEHUMOCTb U IOCTOBEPHOCTH HH(POPMAIIHIO, TTOTYUYEHHYIO B
X0J1€ HaOJIFOACHUS U SKCIIEPUMEHTA;

* CaMOCTOSITEIFHO (POPMYIUPOBATH OOOOIIEHHS U BBIBOIBI 110 PE3yIbTaTaM
MPOBEAEHHOT0 HAOIOICHUS, SKCIIEPUMEHTA, BJIaJIETh UHCTPYMEHTaAMHU OIIEHKH
JIOCTOBEPHOCTH TIOJTyYEHHBIX BBIBOJOB U 0000IIICHUI;

* MPOTHO3UPOBATH BO3MOYKHOE JaibHENIIee pa3BUTHE OMOJOTHYECKUX MPOIIECCOB
Y WX MOCJENICTBUS B aHAJTOTUYHBIX WJIA CXOJIHBIX CUTYAIUsX, a TAK)KE BBIJIBUTATh
MIPEANOJI0KEHNS 00 UX Pa3BUTUU B HOBBIX YCJIIOBHSIX U KOHTEKCTAaX.

PaGoTa ¢ undopmarnueii:

* IPUMEHSTH PA3INYHBIE METOIbI, THCTPYMEHTHI U 3alPOCHI TIPH MOKUCKE B 0TOOpE
Ononornyeckor nHGOPMAINK WX JAaHHBIX U3 UCTOYHUKOB C YYETOM
MPEIIOKEHHON yueOHOM OMOIOTHYEeCKOM 3a1a4H;



* BRIOMPATh, AHATM3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
OMOJOTMYECKYI0 HHPOPMALIMIO PA3JIMYHBIX BUJIOB U (DOPM MPEICTABICHUS;

* HAXOJUTh CXOJIHbIC aPTYMEHTHI (ITOATBEPKIAOIINE WU OMPOBEPTAIOIINE OAHY U
Ty K€ UJICI0, BEPCHUIO) B PA3IMYHBIX UH(OPMAIIMOHHBIX HCTOYHUKAX;

* CAMOCTOSITEILHO BHIOUPATH ONTUMAIBLHYIO (hOPMY MIPEACTABICHUS HHPOPMALIUH
U WUTIOCTPUPOBATH pelllaeMble 3aJ]a4i HECTIOKHBIMUA CXEMaMHU, AuarpaMMaMu,
WHOM TpauKOM 1 MX KOMOMHAITUSAMU;

* OIIEHUBATh HAJIEIKHOCTH OMOJIOTHIECKON HHPOPMAIIHH 110 KPUTEPHSIM,
MIPEIIOKCHHBIM YUIHUTEIIEM WU COPMYITHPOBAHHBIM CaMOCTOSTEIBHO;

* 3aIIOMUHATh ¥ CHCTEMATH3UPOBATh OMOIOTHIECKYIO HH(DOPMAITHIO.

B cdepe oBnagenns yHuBepcalTbHBIMU y4€OHBIMI KOMMYHHUKATHBHBIMU
NEUCTBUSIMHA

OO1enue:

* BOCIIPUHUMATD U (DOPMYIUPOBATH CYKICHUS, BEIPAXKaTh YMOIIMH B TPOIECCE
BBITIOJIHEHUS MMPAKTUYECKHUX U J1a00paTOpHBIX padoT;

* BeIpaxkaTh ceOsl (CBOIO TOUKY 3PEHUS) B YCTHBIX U MUChbMEHHBIX TEKCTAX;

* pacro3HaBaTh HeBepOaJIbHbIE CPEJCTBA OOIIEHNUS, TOHUMATh 3HaYCHUE
COIIMAJIBHBIX 3HAKOB, 3HATh U PACIIO3HABATDH MPEANOCHUIKNA KOHMIUKTHBIX
CUTYallUi U CMSIT4aTh KOH(MIUKTHI, BECTU TIEPETOBOPHI;

* IOHUMATh HAMEPEHUS JPYTUX, POSIBIISATH YBAXKUTEIHHOE OTHOIIICHUE K
co0eceTHUKY U B KOPPEKTHOU popMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

* B XO/JI¢ JMajora u/win JUCKYCCUU 3a1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMoil
OMOJIOTMYECKOM TEMBI U BBICKA3bIBATh UJCH, HAIICJICHHBIC HA PEIICHUE
OMOJIOTMYECKOM 3a/1aui U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;

* COIMOCTABJISITH CBOU CYKACHUSA C CYKICHUAMH JAPYTUX YYACTHUKOB JUAJIOra,
OOHapyXUBaTh PA3IUYMs U CXOJICTBO MO3UIIUIA;

* MMyOJIMYHO TPEICTABISATH PE3YJILTATHI BBITIOJIHEHHOTO OMOJIOTUYECKOTO OMBITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

* CaMOCTOSITEILHO BHIOMPATHh (POPMAT BHICTYIIJICHUS C YyUETOM 3314 MPE3CHTALIH
U 0COOEHHOCTEH ayJUTOPUHU U B COOTBETCTBUH C HUM COCTaBIISITh YCTHBIC U
MMCbMEHHBIE TEKCThI C UCTIOJIB30BAHUEM WILTIOCTPATUBHBIX MaTEPUATIOB.
CoBmecTHas IeSITEIBHOCTD (COTPYAHUYECTBO):

* IOHUMAThb U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUIAYATBLHOMN
pabOTHI MPHU PEIICHUU KOHKPETHON OMOJIOTMYECKOM Mpo0JieMbl, 000CHOBBIBATh
HEO0OXOMMOCTh TPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUN
MOCTaBJICHHOM y4eOHOI 3a/1auu;

* IPUHUMATH 11€JIb COBMECTHOM AEATETbHOCTU, KOJJIEKTUBHO CTPOUTH JICHUCTBUS IO
e JOCTIKEHUIO: PaCTIPENIeNATh POJIH, IOTOBAPUBATHCS, 00CYKAATh MPOIIECC U
pe3yJIbTaT COBMECTHOM paboThI;

* yMeTh 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH, TIPOSIBISTH TOTOBHOCTh
PYKOBOJIUTD, BBITIOJIHATH MMOPYUYEHUS, TOTUUHATHCS;

* IJTAHUPOBATh OPTAHU3AIIMIO COBMECTHON PabOThI, OIIPENEIISATh CBOIO POJIb (C
y4€TOM NPEANOUYTEHUN U BO3MOKHOCTEN BCEX YYACTHUKOB B3aUMO/ICHCTBUS),
pacipenensaTh 3a/1auu MEXIy YWICHaAMH KOMaH/Ibl, Y4aCTBOBATh B IPYIIIOBBIX
dbopmax paboTsl (006Cy)aeHUS, 0OOMEH MHEHUSIMH, MO3TOBBIE IIITYPMbI U UHBIE);



* BBITIOJIHATH CBOIO YaCTh pabOThI, JOCTUTATh KAUECTBEHHOTO pe3ysbTara Mo
CBOEMY HampaBlICHUIO M KOOPAUHUPOBATH CBOM JICHCTBUS C IPYTUMU YJICHAMH
KOMaHIbl;

* OIICHUBATh KA4€CTBO CBOETO BKJIAJIa B OOIIHIA MTPOIYKT IO KPUTEPHSIM,
CaMOCTOSITENTFHO C(HOPMYTHPOBAHHBIM yUYaCTHUKAMHU B3aMMOJICHCTBHSI,
CpaBHHBATh PE3yJbTAThI C UCXOAHOM 3a7aueii U BKJIa KOKJOTO WICHAa KOMaH/Ibl B
JOCTHKEHHE PE3YIIbTATOB, Pa3eiiaTh chepy OTBETCTBEHHOCTH U MIPOSBIISATH
TOTOBHOCTD K MPEIOCTABICHUIO OTUETA Mepe IPYIIIOii;

* OBJIQJIETh CUCTEMOM YHHUBEPCAIbHBIX KOMMYHHKATUBHBIX JEUCTBUN, KOTOpas
obecrnieunBaeT c(HOPMUPOBAHHOCTH COIIUATBHBIX HABBIKOB M SMOIIMOHAIBHOTO
UHTEIJICKTA MIKOJIbHUKOB.

B cdepe oBnasenus yHuBepcaabHbIMU yU€OHBIMU PETYISATUBHBIME JCHCTBUSIMU:
Camoopranuzanus:

* BBISBJISITH MPOOJIEMBI JIJIs PEIICHUS B )KM3HEHHBIX U YU€OHBIX CUTYyaITUsX,
UCIOJIB3Ysl OMOJIOTMYECKUE 3HAHUS;

* OPUEHTUPOBATHCS B PA3JIMYHBIX MOAX0AaX MPUHATHUS pEIICHUN
(MHIMBUAYaTbHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATUE PEIICHUN TPYIIIO);
* CAMOCTOSITEILHO COCTABJISATh AITOPUTM PEIICHUS 3a/1auul (MM €ro 4acTh),
BBIOMPATH CIIOCOO pelIeHHs Y4eOHOM OMOIOTMUECKOM 3a/1auu ¢ y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTUPOBATH
IIpeUIaraéMble BapUaHThI PELICHU;

* COCTABJIATH IUIAH JCHCTBUH (IJIaH peain3alii HAMEYEHHOTO allfOpUTMa
peleHus ), KOPPEKTUPOBATh MPEJIOKEHHBIN alTOPUTM C yUETOM MOTYUICHUS
HOBBIX OMOJIOTHYECKHUX 3HAHHUI 00 N3yd4aeMOM OMOJIOTHYECKOM OOBEKTE;

* IeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3 PEIICHUE.

CamoxoHTpoJib (pedaekcus):

* BJIQJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBALIMU U pedIIeKCuu;

* 1aBaTh aJICKBATHYIO OIICHKY CUTYallUU U TIpeJiaraTh MmiaH e€ n3MEHEHUS;

* YYUTHIBATH KOHTEKCT U MIPEIBUICTH TPYTHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU
perieHny y4eOHOW OMOIOTUYECKON 3a/1auu, aIallTUPOBATh PEIICHUE K
MEHSIOLUMCS 00CTOSATENbCTBAM;

* OOBACHATH IPUUUHBI JOCTHKEHUS (HEAOCTUIKEHUS) PE3YJIbTATOB JACATEIHHOCTH,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY, YMETh HAXOJIUTh MMO3UTUBHOE B
MIPOU30LIEAIIEN CUTYAIUH;

* BHOCUTH KOPPEKTHUBBI B JIATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIUXCS CUTYallUi, yCTAHOBJICHHBIX OIMNOOK, BOSHUKIINUX TPYTHOCTEIH;

* OIICHUBATh COOTBETCTBHE PE3yJbTaTa IIETU U YCIOBHUSM.

DOMOIMOHATTLHBIA UHTEIIJICKT:

* pa3nnyaTh, Ha3bIBATh U YIPABJISTH COOCTBEHHBIMHU IMOITUSIMHU U SMOIUSIMHU
ApYruX;

* BBISIBJISITh M AaHAJTM3UPOBATH TPUYHHBI SYMOIIHI;

* CTaBUTH ceOsl HA MECTO APYTOTr0 YEIOBEKa, TOHUMATh MOTHUBBI U HAMEPEHUS
ApYyroro;

* PETyJIUPOBATh CIIOCOO BBIPAXKEHUS IMOLIUH.

* [Ipunsarue cebs 1 APYTUX;



* OCO3HAHHO OTHOCHUTBHCA K JIPYTOMY UE€JIOBEKY, €r0 MHEHHIO;
* IPU3HABATh CBOE MIPaBO Ha OLIMOKY U TAKOE K€ IPABO APYToOro;

* OTKPBITOCTb Cc€0€ U APYTUM;

* 0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBATh BCE BOKPYT;

* OBJIQJIETh CUCTEMOM YHUBEPCAIBHBIX YUEOHBIX PEryISITUBHBIX 1€HCTBUH,
KOTOpas obecrieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSISI O3ULIUS JTMYHOCTH), U JKU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBICHUS
co00M, CaMOIMCUUIIIIMHBL, YCTOWYUBOTO MTOBEACHU).

IIpenMeTHbIe pe3yJbTaThl 0CBOEHHS POrPaMMBbI

B mo3naBaTenpHOM (MHTEIUICKTYaIbHOM) cdepe:

— IpUOOpETEHNE OMBITA UCTIOIB30BAHUS METOIOB OMOIOTUYECKON HAYKH C LIETBIO
U3y4eHUs OMOJOTHYECKIX 00BEKTOB, SIBJICHUN U MPOIIECCOB: HAOIIOICHUE,
OIKCaHUE, MPOBEICHNE HECIOKHBIX OMOJIOTHUYECKHUX OIBITOB U AKCIIEPUMEHTOB, B
TOM YHCJIE C UCOIb30BAHUEM AHAJIOTOBBIX U LHU(POBBIX OMOIOTUYECKUX
npuOOpOB, U HHCTPYMEHTOB;

— (hopMUpOBaHME YMEHUM peliaTh yueOHble 3aa4n OMOJIOrMYECKOTO COIEPIKAHNUS,
BBISIBJISITH IPUYMHHO-CIICCTBEHHbBIE CBS3U, IPOBOJAUTH KAUECTBEHHBIE U
KOJIMYECTBEHHBIE PACUETHI, I€TaTh BHIBOABI HA OCHOBAHHUHU IOJTy4YE€HHBIX
Pe3yJIbTaTOB;

— (hopMHpOBaHHE YMEHUS INITAHUPOBATH YUEOHOE MCCIIEA0BAHNE WIIH TPOEKTHYIO
paboTy ¢ y4eTOM MOCTaBICHHOM 1enH: POpMyIHpPOBATH MPOOIEMY, TUIIOTE3Y U
CTaBHUTH

3aJ]a4M UCCIIeI0OBAaHMs, BRIOMPATh aJeKBATHO MOCTABICHHOM 1I€TM METO/IBI, 1e1aTh
BBIBO/JIBI 110 PE3yJIbTaTaM MCCIIEIOBAHUS MM IPOEKTHOM MEATEIbHOCTH.



TEMATHYECKOE IINTAHUPOBAHUE

«buorexHogorus» 8 kiaacce (34 yaca)

Tembl OcHoBHoe conep:kanue | JlesiTeJIbHOCTH
IIKOJbHUKOB
Tema 1. [TonsTue [TpakTuyeckas padora
buorexnosorus ouorexnonoruu. 3auem | «[Ipumepsr
(29) YeJI0BEKY NPUMEHEHUS
OMOTEXHOJIOTHH, B UEM OMOJIOTUYECKUX
UX IPEUMYIIECTBO Nepes] | 00bEKTOB B TBOEH
XUMUYECKUM CHUHTE30M. | KU3HUY.
OcHOBHBIE
OMO0ODBEKTHI
OMOTEXHOJIOTUH:
IPOMBIILJICHHbBIE
MUKPOOPTaHU3MBI,
KJIETKU U TKaHU
pacTeHHI1, )KUBOTHBIX U
YeJ0BEKa,
OMOKaTaJIN3aTOPHI.
Tema 2. [Tonoxxenue HccnenoBarenbckas
MuxpoOuoJiorus IIPOKAPUOTOB B pabota «Bpiaenenue
(6 u) CHUCTEME OPraHUYEeCKOro | OaKTepuil MOJEe3HBIX
mupa. CtpoeHue IUISL PACTEHUID.
OakTeprabHON KIIETKH.
Knaccudukanus
OakTepuil.
Mopdomnorust GakTepuil.
[IpocTeie U ClOXKHBIE
METO/bl OKPAIINBAHUS
Oaktepuil. Duznonorus
OakTepuil.
Tema 3. [1necHeBble TpUOBI [IpakTruueckas pabora
JyKapuOTHYECKHUE MPOTYLIEHTHI «MeToabl OIIEHKH
OPraHu3Mbl B OMOJIOTUYECKH aKTUBHBIX | CBOMCTB
OMOTEeXHOJIOT MU BEILIECTB XJIe0ONEKapHBIX
(m1ecHeBbIE TPUOBI, OO6mrast XxapakTepUCTUKA | APOAOKEH.
P OAKKM, TPOXKKEN Ocobennoctu
Bojiopocau) (6 u) CaxapOMHUIIETOB. MIPUMEHEHUS
Uctopus IIPECCOBAHHBIX,
UCIIOJIb30BaHUs CYIIECHBIX U
JPOXIKEN B WHCTAHTHBIX
TPAAULIUOHHOU TPOAKIKEN».
OMOTEXHOJIOTHH. HccnenoBarenbckas

TexXHOJ0rMH BHHOICIIUS
1 XJIeOONCUCHMS,

paboTta «Biusinue
(hU3UKO-XUMUUYECKUX




CIIEHHAIN3UPOBAHHbIE (aKkTOpOB Ha KAYECTBO
PACHI APOXKAKEH. OMOTEXHOJOTHYECKOMN
Bonopocnu — MpoyKIuu (KBac,
NePCIIeKTUBHBIN kedup, CoIp, XJ1e0 1
00BEKT 1A Tp.)».
poU3BOICTBa OenKa U
YTJIEBOJIOB.
Tema 4. HacnencrBenHocTs n [TpakTrueckas pabota
Hacnencreennas U3MEHYHMBOCTD — «MoauduxanmonHas
uHpopmanus (4 4) OCHOBHBIE U3MEHYHMBOCTD (JIUCThA,
CBOMCTBA KUBBIX UTOJIKH C OJTHOTO
OpTraHU3MOB. JIEpeBa)».
N3menunBocTth. Buael
U3MEHYUBOCTH.

Tema S.
Bupycoaorus (3 4)

ITonoxxeHue BUPYCOB B
CUCTEME

OPraHUYECKOI0 MUPA.
Crpykrypa n
XUMHAYECKUN COCTAB
BHUPYCOB.
Knaccudukanms
BUPYCOB. buonornyeckue
METO/IbI OOPBOBI C

[TIpocMOTp HAy4YHOTO
¢dbunpMa 0 BUpycax.

BUPYCaMH.
Tema 6. I'ennas OCHOBBI TEHHOM Juckyccus
HHKEHepus u VUHKEHEPUH. «ITUYECKUE ACTIEKTHI

OMOTEeXHOJIOTUH TeHHOW MHXKEHEPUU U
(4 v) OMOTEXHOJIOTHI))
Tema 7. CoBpemeHnHblie MeToibl B | [IpakTuueckas pabora
buorexHosoruu B KUBOTHOBO/ICTBE: «CocraBneHue panyuoHa
’KMBOTHOBO/ICTBE TPaHCTUTAHTAIIHS MMATaHUS )KUBOTHOTO,
(4 9) SMOpPHOHOB, XUMEPHBIE | pacueT pacXxoJ0B Ha
KUBOTHBIE, COJZIEp KaHHE.
KJIOHUPOBAHHE. HccnenoBarenbckas
buorexnonorus pabora «OreHka
KOPMOBBIX TIPEMapaToB. | KaueCcTBa MOJIOYHOM
MPOTYKITAN.
Tema 8. OCHOBHBIE METO/IbI UccnenoBarensckas

BbuorexHosoruu B
PacrenneBojacrie (5 4)

CEJIEKLUU.
I'ubpuauzanus. @opmbl
otoopa. buorexnomnorus
KYJIbTYPHBIX PACTCHHH.

pabota «BripamuBanue
pacTeHuil B IpoOUpKe»




IHHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka Hara DIIEKTPOHHBIE
/T n3y4deHus | udpoBbie
o0Opa3oBarebHbIe
pecypcbl
Tema 1. buorexnosiorus (2 4)

1 [TonsiTne OMOTEXHOJIOTHHN.
2 OcHoBHBIE OMOOOBEKTHI

OMOTEXHOJIOTHH

Tema 2. Muxpoouosorus (6 1)

3 [TonoxeHue NpoKapuoTOB B CUCTEME

OpraHU4eCcKOro Mupa.
4 CtpoeHue OakTepraabHON KIETKH.
3) ®duznonorus OaKTepuil: MUTaHUE,

JIBIXaHWE, POCT ¥ Pa3MHOKCHHE.
6 [TaToreHnsie 6akTepuu.
7 [Tpumenenue 6akTepuii 4eI0BEKOM.
8 MukpoopraHu3Msl B

arpoOMOTEXHOJIOTHH.

Tema 3. Jykapuornueckue OpraHu3Mbl B OUOTEXHOJIOT UM
(nJj1ecHeBbIe TPUOBI, IPOKKH, BOTOPOCH) (6 1)

9 [1necHeBbIe TPUOBHI.
10 | UcTopus UCTIOIB30BAHHUS

JIPOXIKEN B TPATULIMOHHOMN

OMOTEXHOJIOTHH.
11 | OcobeHHOCTH BETETaTUBHOTO U

MIOJIOBOTO PA3MHOKEHHS Y IPOIKKEH.
12 | 3HaueHne qPOFKOKEH.
13 | Bogopocim.
14 | Vcnosib3oBaHue BOAOPOCIEH

Tema 4. Hacaencreennas nndopmanus (4 1)

15 | HacnencTBeHHOCTh — OCHOBHOE

CBOMCTBO JKMBBIX OPTaHU3MOB.
16 | U3sMeH4YnBOCTh— OCHOBHOE CBOMCTBO

YKUBBIX OPTaHU3MOB.
17 | Buasl U3MEHUYHUBOCTH.
18 | I'en — maTepHualIbHBI HOCUTEIIb

HACJICJICTBEHHOCTH U U3MCHYHUBOCTH.

Tema 5. Bupycosorus (3 4)

19 | [lonoxeHue BUPYCOB B CUCTEME

OpPraHUYEeCKOTO MUpA.
20 | Knmaccuduxkanus BUPYCOB.
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Bupycs - Bo30yaurenu
WH(EKIMOHHBIX 0O0JIC3HEH.

Tema 6. 'enHast nHKeHepHUs U OMOTEeXHOIOTHH (4 9)

22 | OCHOBBI T€HHON MH)XKCHEPUHU.

23 | buorexHonoruu NpoayKuu OEIKOB B
OaKTepHATBHBIX KYJIBTYypaXx.

24 | JlocTikeHusl TEHHOM UHKEHEPUU U
OMOTEXHOJIOTHUH.

25 | I'MO. Metoap! nosryuenust ' MO.

Tema 7. BHoTeXHOJIOTHH B ;)KHBOTHOBOJACTBE (4 1)

26 | CoBpeMEHHBIC METO/IbI B
YKUBOTHOBOJICTBE: TPAHCIIAHTAITHS
SMOPHOHOB.

27 | CoBpeMEHHBIE METOJIBI B
YKUBOTHOBOJICTBE: XUMEPHBIC
YKUBOTHBIC, KJIOHHPOBAHUE.

28 | OcHOBHbIE 00JI€3HU KUBOTHBIX.

29 | buoTexHOIOTHSI KOPMOBBIX
penaparos.

Tema 8. buorexnosiornu B pacrenneBojactse (5 1)

30 | OCHOBHBIE METO/IBI CENEKIINU.

31 | OcHOBHBIC HAIIPABJICHUS CEIICKITUU:
YIYYLIEHHE YPOKANHOCTH,
YCTOMYHNBOCTH K OMOTHYECKUM U
abMOTHYECKUM (PaKTOpam.

32 | 'ennas uHXeHepHsi paCTEHUMN.

33 | CoBpeMeHHBIC OJIXOBI 1
JOCTHKEHUSI TEHETUYECKOTO
pEIAKTUPOBAHUSl PACTCHUM.

34 | EcTb v )xu3HB B IpoOHpKe?

buoTtexHonorus KyJabTypHBIX
paCTEHUI.




