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IHosicHuTeIbHAA 3aIIUCKA
JononnurensHast — oOpa3oBarenbHasi — IMporpaMma «[Ipaktuyeckass Ouonoruss B
JKCIIEPUMEHTaX M 3ajadax» pazpaborana c 1menpto peamuzanuu DII «CoBpeMeHHas HIKOIa»
HallMOHAJIBHOrOo InpoekTta «OOpa3oBaHME», COCTABIECHO Ha OCHOBE CIEAYIOLIUMX HOPMAaTUBHO-
IIPaBOBBIX IOKYMEHTOB:
. Oenepanpubiii 3akoH ot 29.12.2012 Ne 273-®3 «O6 obpazoBannu B Poccuiickoii
Oenepanun» (¢ m3MeHeHussMu Ha 14 wrons 2022 rona) (penakums, nercTByromas ¢ 1 ceHTsI0ps
2022 rona);
. Konnenmust pa3BUTHS JTOTOTHUTEILHOTO oOpa3oBanus nerei 1o 2030 roma, yTBepkaeHa
pacnopsbkenueM [IpaButensctBa PO ot 31.03.2022 Ne 678-p;
. [lopsmox  opraHu3allid U OCYLIECTBICHHS OOpa30BATENbHOM  AEATEIBHOCTU IO
JIOTIOJIHUTEBHBIM 0011e00pa3oBaTeabHbIM MporpaMmamM. YTBepxkaeH llpukazom Munucrepcrsa
npocsenierus: Poccuu ot 09.11.2018 r. Ne 19
. [TocranoBienue ['maBHOTO rocynapcTBeHHOro caHuTapHoro Bpaua P® ot 28 centadps 2020
r. No 28 "O6 YTBEPKJICHUU CaHUTAPHBIX paBuI CII 2.4.3648-20
"CaHUTapHOATNIEMUOJIOTHUECKIE TPEOOBAHUS K OPraHMU3aLMsAM BOCIIUTAHUS U 00 yYSHHS, OTAbIXa
Y 03JIOPOBJICHUS JETEH 1 MOJIOAEKU"
. Crparerus pa3utusi Bocriutanusi B Poccuiickoit @enepanuu Ha nepuop no 2025 roxa.
YTBepxkaena pacnopsbkenuem IlpaButensctBa Poccuiickoit @enepauuu ot 29 mas 2015 roma N
996-p
pacniopspkerust JlemapramenTa oOmiero oopazoBanusi Tomckoit obmactu: ot 14.12.2020 Ne
1026-p «O peanuzanuu  MepoONpHATHS MO  CO3AAHUI0 U (YHKIHOHMPOBAHUIO B
0011eo0pa3oBaTe/IbHBIX ~OpraHu3anuiax TOMCKOH 007acTH, pacloNOKEHHBIX B CEJIbCKOM
MECTHOCTH M MaJbIX IOpoJaX, LIEHTPOB 0Opa30BaHMs €CTECTBEHHOHAYYHONW U TEXHOJOTMYECKOMN
HarpaBieHHocTei B 2021-2023 rogax B paMkax QeaepaibHOTo mpoekTa «CoBpeMEeHHas IIKOJIa
HallMoHaNbHOTrO npoekta «O0pasoBanuey; ot 29.01.2021 Ne 123-p «O BHeceHUU HW3MEHEHHH B
pacniopsbkenue [lemapramenta oOmiero oopasosanus Tomckoit obmactu ot 14.12.2020 Ne 1026-
p»;
. IIncemo MunncreperBa npocsemenuss Poccuiickorn @enepanuun ot 01.11.2021 Ne TB-
1913/02 «O wHampaBleHUU METOAMYECKUX PEKOMEHIAIUi) (Janee peKOMEHIAINH);, WHBIMU
HOPMaTHUBHBIMU MpaBOBbIMU akTamu Poccuiickoit deneparnu, Tomckoit obmactu u Tomckoro
paiioHa.
. [IporpaMmma Kypca JomojJHUTENbHOrO oOpa3oBaHus «lIpaktuyeckas Ouojoruss B
SKCIEPUMEHTAX U 3aJadax» MO3BOJUT PACIIUPUTh U CHUCTEMATHU3UPOBATh 3HAHUS Y4YalUXCS O

BayKHEHIITHX [MpU3HAKaX OCHOBHBLIX HAapPCTB JKMBOM npupoAbl: KUBOTHBIX, paCTeHHﬁ, FpI/IGOB,



OakTepuil W MPOCTEHIIMX OPraHW3MOB; KJIaCCHU(UKAIMU PACTEHUH M >KUBOTHBIX: OTAEN (THII),
KJIacc; 00 YCIIO)KHEHHUU PACTEHUIN M KMBOTHBIX B IMPOIIECCE 3BOJIONUU; O OMOPa3HOOOpa3uu Kak
OCHOBBI YCTOMUMBOCTH OMOC(hepsl U pe3ynbrata dBoionud. OJHUM H3 KIIOYEBBIX TPeOOBaHUH K
OMOJOrMYeCKOMy OO0pa30BaHMIO B COBPEMEHHBIX YCIOBUSIX UM BaXXHEHIIMM KOMIIOHEHTOB
peanmzanuun OI'OC sBIseTCsl OBJIAJEHUE YYAIIMMUCS MPAKTUYECKUMH YMEHUSMU M HABbIKAMHU,
MIPOEKTHO — UCCIIEIOBATEIBCKON AEATEIbHOCTHIO.

[Mporpamma «IIpakTrueckas OuoyioTHST B SKCHEpUMEHTaX W 3amadax» s 8-9 kimaccos
HampaBlieHa Ha (OpPMHUpPOBAHHE Yy Y4YaIUXCS HHTEpeca K M3YyYEHUI0 OWOJIOTHM, pPa3BUTHE
MPAKTUYECKUX YMEHU, MPUMEHEHUE MOJIyYeHHBIX 3HAaHUI Ha MPaKTHUKE, MOArOTOBKA y4alllUXcs K
YY4aCTUIO B OJIMMIIMATHOM JIBIDKCHHUH. Ha JOMONHHUTENBHBIX 3aHATUSX 1O OHOJOTHH
3aKJIAJIBIBAIOTCSI OCHOBBI MHOTHX TPAKTHUYECKUX YMCHHH IIKOJBHUKOB, KOTOPBIMH OHHU OyIyT
MOJIb30BAaThCA BO BCEX MOCIEAYIOUIMX Kypcax Hu3ydeHusi Ouonoruu. [lianupyemcs wupoxoe
ucnonvzosanue obopyoosanus «lTouku pocmay». Lugpposoi nabopamopuu no Ouonocuu
(Vuenuyeckoll), yugphposvlx MUKPOCKONOS.

Ha [ONONHUTENBHBIX 3aHATUSAX IO OWOJIOTMM  3aKJIAJBIBAIOTCSI OCHOBBI  MHOTHX
MPAKTUYECKUX YMEHUU IIKOJIbHUKOB, KOTOPHIMU OHU OYIYT IMOJIb30BAThCS BO BCEX MOCIEAYIOIINX
Kypcax u3ydeHus: 6uonoruu. KonmuecTBo mpakTUYECKUX YMEHHUI M HaBBIKOB, KOTOPBIE yJalluecs
JOJDKHBI YCBOWTH Ha YpoKax «BHONOTHHY» JTOCTATOYHO BEJIHMKO, TIOITOMY JIaHHBIC 3aHATHS OYIeT
JIOTIOJTHATEIPHOW BO3MOXKHOCTBIO IS 3aKPEIUICHHSI W OTPa0OTKH MPAKTUYCCKUX YMCHHM
yUaIXCs.

Kypc «lIpaktuyeckass Ouonorus B SKCIEPUMEHTaX W 3a/ladax» HOCUT pPa3BUBAIOLINI XapakTep.
3aHATHS Kypca pa3elieHbl Ha TEOPETHYECKHE W TpakTHueckue. [IpudéMm NesTeIbHOCTh MOXKET
HOCHTb KaK TPYIIIIOBOM, TaK W WHINBUIYAIBHBIN XapaKTep.

[Tpu opranuzaruu o0pa3zoBaTeILHOTO MpoIecca HE0OX0UMO OOPAaTUTh BHUMAHKE HA CIIEAYIOININE
ACTICKTBI:

1. Co3nanrie TOPTQPOIMO YUYCHUKA, TO3BOJISIONIEE OILEHHBATh €ro JIMYHOCTHBIM POCT;
WCIOJIb30BaHNE JTMYHOCTHO-OPUCHTHPOBAHHBIX TEXHOJOTUH (TEXHOJIOTHS Pa3BUTHS KPUTHIECKOTO
MBIIJICHHSI, TEXHOJIOTHS MPOOIEMHOT0 00yUeHHs, TEXHOJIOTHUS O0YUCHUS B COTPYAHUYECTBE, METO/
IIPOEKTOB).

2. Opranuzanys TPOSKTHOH JIEATEIHPHOCTH IKOJBLHUKOB M IPOBEJICHUEC MUHUKOH(EPEHIINH,
MO3BOJISIFOIIMAX IITKOJIbHUKAM TIPEACTaBUTh HWHIWBHIyadbHBIC (WM TPYIIIOBBIC) MPOSKTHI II0
BbIOpPAaHHOM TeMe.

AKTYaJIbHOCTB: 7POTPaMMBbI 00YCIOBIIEHA TEM, YTO COBPEMEHHBIN IKOJIOTUYECKU U OMOJIOTHYECKH
IPaMOTHBIH YeJOBEK HE MOXKET HEe yMeTh paboTaTh ¢ MHUKPOCKOIIOM W HE HMETh JOJHKHOTO

MpPe/ICTaBIeHUsI O MHUKpomupe. V3yueHune MHMKPOCKONMYECKHX OpPraHM3MOB HEBO3MOXKHO 0€3



MHUKpPOCKOIa, a pabora ¢ 1u(poBEIM 000PYJOBAaHWEM pPACHIMPUTh BO3MOXXHOCTHU TTO3HAHHMS.
brnaronapsi MCNoOAb30BaHMIO JAHHBIX TEXHOJIOTMM yyalluecss HWMEIOT BO3MOXHOCTh HE TOJIBKO
HaOII0AaTh OOBEKTHI JKMBOW MPHUPOJBI, HO U 3alMCHIBATH BHJECO, HAOIIOJATh LMKIBI PAa3BUTHS,
KOTOpbIe ONHUCaHbl B yueOHHKe. McciaenoBanue sXUBBIX OObEKTOB HA 3aHATUAX, IOCTAHOBKA C HUMU
ONBITOB  AKTUBU3UPYIOT  [O3HABATEIbHYIO  JEATEIBHOCTh  IIKOJBHUKOB,  Pa3BUBAIOT
OKCHEPUMEHTAIbHbIE YMEHUS M HaBBIKM, YIIYOJIIOT CBSI3b TEOPUUM C MPAKTUKOH, MOMOTYT
yUaIIMMCsI OMIPEIICTUTHCS ¢ BEIOOPOM TIpodheccu.

Henab: co3zmanue  ycloBUM  JUis  YCHEIIHOTO  OCBOGHMS — y4alllUMUCA  MPAKTUYECKOM
COCTaBJISIOUICHIIKOIBLHOM OMOIOTUN M OCHOB MCCIIEI0BATEIbCKON e TEIbHOCTH.

3agaun:

Obpaszosamenvhvie

*  Pacuupsth Kpyro3op, 4to siBIsieTCs HEOOXOUMBIM AJIs JTFOOOT0 KyJIbTYPHOTO YeIOBeKa.

*  Cnoco6cTBOBATH MOMYISIPU3AIMN Y YUAIIUXCSI OMOIOTUYECKUX 3HAHHM.

*  3HAKOMUTH COMOJIOTMYECKHMH CIICIUATBHOCTSIMHU.

Pazeusarowue

* Pa3BuTHE HaBBIKOB C MUKPOCKOIIOM, OMOJIOTHYECKUMHU O0BEKTaMH.

* Pa3BuTHe HaBBIKOB OOIIEHNE 1 KOMMYHHKAIUH.

* Pa3BuTHe TBOpUECKUX CIIOCOOHOCTEN peOeHKa.

* @opMHpOBaHME NPUEMOB, YMEHHI M HABBIKOB II0 OpraHM3aluyd IIOMCKOBOM H
HCCIIEI0BATENbCKOM IEATEIbHOCTH, CAMOCTOSATENIBHON IT03HABATEIbHON JIEATENBHOCTH, IPOBEICHUS
OTIBITOB.

Bocnumamenvuvie

* BocnutsiBaTh HHTEpEC K MUPY KUBBIX CYIIECTB.

* BocnuTsiBaTh OTBETCTBEHHOE OTHOLIEHUE K IOPYYEHHOMY JEIy.

* 3aHATHA O JAHHOMY KYpCy COPUEHTHMPOBaHbl HE CTOJBKO Ha Iepefadyy «TrOTOBBIX
3HaHUI», CKOJIBKO  Ha dbopmupoBaHue AKTUBHOMU JUYHOCTH,
MOTHBHUPOBAaHHOW K caM000pa3oBaHUIO, 00JaAaromell HadalbHBIMM HaBbIKAMH CAMOCTOSATEIBHOTO
MOKCKa, 0TOOPa, aHAIM3a U UCIIOJIb30BaHUs WH(OpMAIIUH.

* HecMoTpst Ha TO, 4TO BONPOCHI NMPO(OPUEHTALMU HE SIBIAIOTCS TJIABHOW 1IEIbIO JIaHHOTO
Kypca, pa3HooOpa3Hasi 1eTeIbHOCTh, 3allJTAHMPOBAaHHAS Ha 3aHATHUSAX, BO3SMOXKHO, TOMOKET HOHBIM
OuosoramM onpeaenuThes ¢ BBIOOPOM cBoel Oyayieit mpodeccuu.

OranuurenbHas ocodenHocTh [Iporpammel - MoryT o0ydarscs getu ¢ OB3
Cpoku peanu3zanuu nporpammbl — 1 ron. Pexum pabGoTel, B Hexento 1 3aHsTue mo 2 daca.
YacoBas Harpy3ka 68 4acoB B roji

®opma 00yyeHHs — OUHasl.



MecTo 3aHATHIT B y4eOHOM ILJIaHe.

B cootBerctBun ¢ yuebHsiM mnanom MBOY «Oxktabpbsckas COLL» Tomckoro paiiona
pabouasi mporpamMma COCTaBJ€Ha HCXOAs M3 TpeOOBaHMN K 0Opa30BATENbHBIM MPOrpaMMaM
JIOTIOJIHUTENBHOTO 00pa30BaHUsl €CTECTBEHHOHAYYHOW HampaBiieHHOcTH. [Iporpamma paccuurana
Ha aetei 8-9 kiaccoB, paccuntana Ha 1 kypc oOydeHwus. [laHHas mporpaMma MMEET CTapTOBBIN
ypoBeHb. [Ipennonaraer UCIONb30BaHUE U PEATTU3AIMIO OOIIEIOCTYITHBIX U YHHBEPCAIBHBIX (hopM
OpraHM3aly MaTepuaja, MUHUMAJIbHYIO CI0XHOCTh IPEUIaraéMoro i OCBOEHHUS COJEp’KaHUs
MIPOrPaMMBlI.

@opMbl NpoOBeJAeHHS] 3aHATHI: TpakTUYeckue U JabopaTopHble pabOTHI, 3KCKYpCHUH,
9KCIIEPUMEHTHI, HAOJIIOJIEHUS, TPYNIOBbIE U WHJIMBUIYyaJIbHbIE MCCIEI0BAaHUS, CaMOCTOSTENIbHAS
paboTa, KOHCYNbTALlUM, IPOEKTHAss U HCCIENOBATENIbCKasl JEATEIbHOCTh, B TOM UHUCIE C
UCIOJIb30BaHNEM 00opynoBaHus Touku PocTa.

@opMbI U METO/IbI, HCIOJIb3YyeMble B padoTe 1o nporpaMmme

* ClOoBeCHO-WUTIOCTPATUBHBIE METOBI: paccKas, Oecena, TUCKyccusi, paboTa ¢ OMOIOTHYECKON
JUTEPaTypOu.

* PemnpoaykTuBHBIE METOBI: BOCIIPOU3BECHHE MOTyYEHHBIX 3HAHUIN BO BPeMsl BHICTYIIIICHHIA.

*  YacTUYHO-IIOMCKOBBIE METO/IbI (IIPU CUCTEMATU3AIMH KOJUIEKIIMOHHOTO MaTepHaa).

* HccnenoBarensckue MeTo bl (Tipu paboTe ¢ obopynoBanueM «Touka poctay).

e HarmsgHocTh: OpocMOTp  BHUAEO-, KHHO-, JMa-, CIAHAQUIBMOB, KOMIIBIOTEPHBIX
MIPE3eHTaINi,0M0J0rMYeCKUX KOJUIEKIINM, IIIaKaTOB, MOJEJIeH, MaKeTOB M BIAXKHBIX MpenapaToB.
MeToabl KOHTPOJISI: 3alllUTa MCCIE0BATENbCKUX pad0T, MUHU-KOH(EPEHLUs ¢ Mpe3eHTaAUsIMH,
JIOKJIaJl, BBICTYIUIEHHME, [IpPE3EHTAlUs, y4YacTH€ B KOHKypcax HCCIEI0BAaTEIbCKUX padoT,
onumnuaaax. TpeOoBaHUSAK YPOBHIO 3HAHUM, YMEHHUI ¥ HaBBIKOB 110 OKOHYAHUIO pPeaIn3alliy.

IInanupyemble pe3ybTaThl OCBOCHHA Y4eOHOI0 Kypca:

JInuHOCTHBIE pe3yJIbTaThI:

Ilpeomemmnoie pe3ynomamaot.

1) (¢hopMHpOBaHHE IIEHHOCTHOTO OTHOILIEHUS K JKMBOM Mpupoie, K COOCTBEHHOMY
OpraHu3My; IOHMMaHHE pOJM OuOJOTHH B (POPMUPOBAHHM COBPEMEHHOH €CTECTBEHHOHAYYHOU
KapTUHBI MUDA;

2) YMEHHE MPUMEHATh CHUCTEMY OHOJOTMYECKHX 3HAHMil: pacKpbIBaTh CYIIHOCTH HBOTO,
Ha3bIBaTh OTJIMYMUS KHUBOTO OT HEXHBOTO, NEPEUUCIIATH OCHOBHBIE 3aKOHOMEPHOCTH OpraHHU3aIiH,
(YHKIIMOHMPOBAHUS OOBEKTOB, SIBICHHUM, MPOIIECCOB KUBOW MPHUPO/IbI, IBOIIOIUOHHOTO Pa3BUTHA
OpPraHUYeCKOro MHUpa B €ro €IUHCTBE C HEXKHUBOM MPUPOI0i; CPOPMUPOBAHHOCTH NPEACTABICHUN O
COBPEMEHHOM TEOpUHU HBOJIIOLIUY U OCHOBHBIX CBUIETEILCTBAX IBOJIIOIHH;

3) BJIQJICHHE OCHOBAMU TMOHATHMHOrO ammapara W HAyyHOro si3blka OHMOJOTHH:



UCIOJIb30BaHNE M3YyYEHHBIX TEPMHHOB, IMOHSATHI, TEOpUM, 3aKOHOB U 3aKOHOMEPHOCTEH JyIs
00BsICHEHUS HAOTIOAAEMBIX OMOJIOTHYECKUX O0BEKTOB, SIBIICHUI U MIPOIECCOB

4) MOHMMAaHHE CIIOCOOOB  TOJY4YEHHsT OHMOJOTMYECKMX  3HAHWH; HaJU4Me  OIbITA
HCIIOJIb30BAaHUS METO/I0B OMOJIOTHH C LIEJIbI0 U3yYEHUS KUBBIX 00BEKTOB, OMOIOTHYECKUX SBICHUIM
U TIPOIECCOB: HAOINIO/IEHUE, OMHUCAHHE, MPOBEICHHE HECIOXKHBIX OWOJIOTMYECKUX ONBITOB H
HKCHEPUMEHTOB, B TOM 4YHCIIE C HCIIOJb30BAaHHEM aHAJIOTOBBIX U HUPPOBBIX NPUOOPOB H
WHCTPYMEHTOB;

5) YMEHHE XapaKTepHU30BaTh OCHOBHBIE TPYIIIbI OPTaHU3MOB B CHCTEME OPraHuYecKoro Mupa
(B TOM uucie BHPYCHbl, OaKTepUH, paCTeHHs, TpUOBI, >KUBOTHBIE): CTPOCHHE, IPOLECCHI
KHU3HENIEATSILHOCTH, UX IPOUCXOXKIACHNE, 3HAYCHHUE B TIPUPOJE U JKU3HU YEJIOBEKA;

6) yMeHHE OOBSICHATH TIOJOKEHHWE 4YelOBeKa B CHCTEME OPTraHMYeCKOTO MHpa, €ro
MIPOUCXOXKACHHUE, CXOJCTBA M OTJIMYUS YeNOBEKa OT >KMBOTHBIX, XapaKTepU30BaTh CTPOCHUE U
MIPOLIECCH KU3HENEATENIbHOCTH OpraHu3Ma YeJoBeKa, €ro MPUCIOCOOIIEHHOCTh K Pa3IMYHBIM
9KOJIOTMYECKUM (paKTopam;

7) YMEHHE OIMCHIBaTh KJIETKH, TKAHHW, OPraHbl, CHUCTEMBbl OPraHOB M XapaKTEPHU30BaTh
BayKHEHIIMEe OMOJOTHYECKHE MPOLIECCHl B OPraHU3Max pPaCTeHHM, >KUBOTHBIX U YEIIOBEKA;

8) cOpPMUPOBAHHOCTh MPEACTABICHUI O B3aUMOCBSI3M HACIEAOBAaHUS IOTOMCTBOM
MIPU3HAKOB OT POJTUTEIBCKUX (OPM C OpraHu3alMeil KJIETKH, HAIWYHEeM B HEW XPOMOCOM Kak
HOCHTEJICH HACJIEICTBEHHOW WHPOpMAuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACIICJOBAHHUS
MIPU3HAKOB;

9) c(OPMHPOBAHHOCTh MPEACTABICHUNA 00 OCHOBHBIX (DaKTOpax OKpYXKaoIIeH cpeabl, MX
pOIM B IKM3HEICATEIHLHOCTH W DBOJIOIWU OPraHW3MOB; TNPEACTaBICHHE 00 aHTPOIOTEHHOM
(bakTope;

10) c(OPMHPOBAHHOCTh MPEACTABICHUN 00 IKOCUCTEMAaX U 3HAYeHUU OMOpa3HO00pasus; o
r700aNbHBIX SKOJIOTMYECKUX MpobsieMax, CTOSIIMX Iepe] 4YeJOBEYeCTBOM M Crocobax HX
MIPEOJIOJICHHS;

11) yYMEHHUE pemaTh ydeOHbIe 3a1a4l OMOJIOTHYECKOTO COIEPIKaHus, B TOM YHCIIE BBISIBIISATh
MIPUYMHHO-CJIE/ICTBEHHbIE CBSI3H, IPOBOAUTH PACUETHI, €IaTh BHIBOJbI HA OCHOBAaHHHU IOJYUYEHHBIX

pe3yIabTaTOB

12) YMEHHE CO3/7]aBaTh U NMPUMEHITHh CIOBECHbIE M rpaduueckue MoJenH i 0ObSICHEHUs
CTPOEHMS JKUBBIX CUCTEM, ABJIEHUH U MPOLIECCOB XKUBOW MPUPOIBI;
13) MOHMMaHHUE BKJIaJa POCCHUMCKUX M 3apyOeXHBIX YUYEHBIX B pa3BUTHE OMOIOTHYECKHX

HayK;

14) BJIaJICHUE HaBbIKaMU paboThl ¢ uHpopManuend OHOJIOTHYECKOr0 COJepKaHuS,



MpEACTaBICHHOM B pasHoi (opme (B BUIAE TEKCTa, TaOIMYHBIX JAaHHBIX, CXeM, Tpadukos,
auarpamMM, MoJeNe, W300paxKeHHii), KPUTUYECKOro aHaim3a WH(GOpMAllMd H OIEHKU ee
JOCTOBEPHOCTH;

15) YMEHUE IUIAHUPOBaTh II0JI PYKOBOJCTBOM HACTaBHUKA W TPOBOAHUTH Yy4eOHOE
WCCIIC/IOBAaHUE WJIM TIPOCKTHYIO paboTy B OO0JIacTH OWOJOTHH, C Y4eTOM HaMEUYEeHHOW IeNn
dbopMynupoBath mpodIEeMy, TUIIOTE3Y, CTABUTh 3a/ladyM, BBIOMPATH aJIEKBAaTHBIE METOMABI IS UX

peuicHus, q)OpMy.HI/IpOBaTb BBIBOJBI, HYGJ'II/I‘-IHO MMPCACTABJIATD IMOJIYUYCHHBIC PC3YJIbTAThI;

16) YMEHHE HWHTETPUPOBaTh OWOJIOTMYECKHWE 3HAHUS CO 3HAHMSMH JAPYTUX Yy4eOHBIX
MIPEeIMETOB;
17) c(OPMHPOBAHHOCTH OCHOB IKOJIOTHYECKOW I'PaMOTHOCTH: OCO3HAaHHE HEOOXOAUMOCTH

JNEUCTBUM TIO COXPAHEHUI0 OMOpPa3HOOOpa3usi U OXpaHE MPUPOIHBIX IKOCHUCTEM, COXPAHEHUIO U
YKPEIJICHUIO 3/I0POBbsl YENIOBEKAa; YMEHHE BHIOMpATH II€NIeBbIe YCTAHOBKH B CBOUX JCUCTBUAX U
MOCTYIKaX 10 OTHOIICHHUIO K KUBOU MPUPOJIE, CBOEMY 3I0POBBIO U 3/I0POBBIO OKPY>KAIOIIUX;

18) YMEHHE HCIIOJIb30BaTh PUOOPETCHHBIC 3HAHUS W HABBIKU JUISI 3J0POBOTO 00pasa >KU3HH,
cOaaHCUPOBAHHOTO MHTAaHUS W (PU3MYECKOW AKTUBHOCTH, HETPHUATHE BPEIHBIX IMPUBBIUCK H
3aBUCHMOCTEH; yMEHHE IPOTUBOICHCTBOBATH JDKEHAYYHBIM MAHUIYJISIIUSAM B 00JIACTH 370POBbS;
19) OBJIaJICHUE TTPUEMaMU OKa3aHUs MEepPBOM MOMOIIM YEIOBEKY, BbIPAIIMBAHUS KYJIbTYPHBIX

paCTeHI/Iﬁ " yXO0Jia 3a JOMAalllHUMU JKUBOTHBIM

®  3HAHUS OCHOBHBIX MPUHIMIIOB U IPABUJI OTHOILIEHUS K )KMBOW IPUPO/IE.

®  Ppa3BUTHE NIO3HABATEJIHBIX HHTEPECOB, HAIIPABJICHHBIX HA U3YYEHHE KUBOU TPUPOJIBI.

®  pa3BUTHE  MHTEIUIEKTYaJbHBIX  yYMEHHUH  (Jl0Ka3blBaTh, CTPOUTH  PACCYKACHUS,
aHAJIM3UPOBATh,CPAaBHUBATD, JEJIaTh BBIBOJBI U APYTOE)

®  HCTETUYECKOTO OTHOIIECHUS K )KUBBIM OOBEKTAM.
MertanpeamMeTHble pe3yJibTaThl:

® OBJIAJICHUE COCTABIIAIOIINMH UCCIIEOBATEIBCKON U IPOEKTHOM EATENBHOCTH: YMEHUE BUJIETh
po06sieMy, CTaBUTh BOIPOCHI, BBIJIBUTaTh TUIIOTE3bI, 1aBATh ONPECIICHUS TOHITHSIM,
KJ1laccupuIUpoBaTh, HAOIIOJaTh, MPOBOJUTH ASKCIHEPUMEHTHI, J1€7aTh BBIBOABI W 3aKIIOUEHUS,
CTPYKTYpUPOBATh MaTepua, O0ObsICHATh, I0Ka3bIBaTh, 3aIIMIIATh CBOU HJIEH.

e yMeHHe paboTaTh C pa3HbBIMH MCTOUYHHKAMM OMOJIOTHYECKONH MH(POpPMAIUH, aHATU3UPOBATh U
OLIEHUBATh HHPOPMAIIHIO, TPE0OPa30BEIBATH HHPOPMALIMIO U3 OJHON (GOPMBEI B APYTYIO.

e YMEHME aJIEKBaTHO MCIIOJIb30BaThb PEUEBBIE CPEIACTBA Ul AMCKYCCUUM M apryMEHTaluu

CBOEH IO3UIMM, CPaBHUBATh pa3Hble TOYKU 3PEHHUSA, APTYMEHTHPOBATb CBOIO TOYKY 3PEHMS,
OTCTauBATh CBOIO MO3UIIUIO

Ilpeomemmbwie pezynomameol:



B nosnasamenvroii (unmennekmyanvhoii) cgepe:

« Kkimaccuukanus — ONpeAesieHHE NPUHAIICKHOCTH OHONOTHYECKMX OOBEKTOB K
ONPEACICHHONCUCTEMATUYECKOU TPYIIIIE;

*  BBIJEIICHUE CYIIECTBEHHBIX TPU3HAKOB OUOJIOIMYECKUX OOBEKTOB U MPOLIECCOB;

+  0OBsICHEHHE POJIH OMOJIOTUH B MPAKTUUECKON JACSITETbHOCTHU JIIO/ICH;

+  cpaBHEHHE OHWOJIOTMUECKUX OOBEKTOB U TIPOIECCOB, yMEHHE JeNaTh BBIBOJABI U
YMO3aKJIFOUCHUsI HAOCHOBE CPABHCHHS,

«  yMmMeHue paboTaTh C OMpPEIeUTEISIMH, 1a00paTOPHBIM 000PYAOBAHUEM;

+  OBJIQJICHHE METOAaMM OHOJOTMYEeCKOW HayKu: HaAONIOJEHHE W ONUCaHUE OMOJOTHYECKHX
OOBEKTOB U TMPOIIECCOB; IMOCTAHOBKA OHOJIOTUYECKUX OKCICPUMEHTOB M OOBSICHCHHE WX
pe3yIbTaTOB.
B yennocmuo-opuenmayuonnoii cipepe:

*  3HAHHE OCHOBHBIX MPABUJI MOBEJCHUS B IPUPOJIE;

+  aHaJIM3 | OIICHKA ITOCJICJICTBUH JICATECILHOCTH YeJIOBEKa B IPUPOJIC.
B cghepe mpyoosoii desmenvrocmu:

«  3HAHME U COOIOZCHHE MPABHII pabOTHI B KabMHETE OUOJIOTHH;

«  coOurosieHue nmpaBui paboThl ¢ OUOIOrMYECKUMU TPUOOPAMU U HHCTPYMEHTAMH.
B acmemuueckoii cghepe:

OBJIa/ICHUE YMEHUEM OIICHUBATH C ICTETUYECKOIN TOUKU 3PEHHUSI OOBEKTHI KHUBOW MPUPOJIBI.

Copepxanue Kypca
Pa3nen.1 Beenenue 14

* Beenenue. buonoruueckas naboparopus u npaBuiia paboThl B HEH.

Pa3pnen 2. MeToabl n3y4eHHs ’KUBBIX OPraHU3MOB. YBeJIHYUTeIbHbIE NPUOOPHI/8Y *

[Tpubops! 115 HAyYHBIX UccaeaoBanuil. JlaboparopHoe o0opyaoBaHNE

* Yro takoe Hayka? Kro Takue yueHblie?

*  MeTobI U3y4eHUs OHOJIOTHYECKHX O0BEKTOB. Y BETMUUTEIbHBIE TPUOOPHI.

*  Muxkpockor. YCcTpoiicTBO MHKPOCKOIA, TPaBUiIa pabOTHI C HUM.

*  Meroasl uzydyenus kietku. CTpoeHue

*  CocraB KIETKH
Pa3nen.3 boranuka/ 44

*  MukponpenapaTtsl. MeToMKa TPUTOTOBICHUSI MUKpPOIIpEnapara. U3y4eHue MpenapaTroB
(OKUBAsIKJIETKa», «(DUKCUPOBAHHBIN MTpenapary.

* IIpurotoBneHue mpenapara KOXKHUIBI TyKa, MSIKOTh TUIOJOB TOMaTa, siojoka, kKapTodemns u

HUXU3YUCHUC IO MUKPOCKOIIOM.



e TypropHoe cOCTOSIHHE KIETOK
e Ilpu3sHaku u CBOMCTBA )KUBOT'O
e «lIna3monu3 u AemnazMoin3 B KJIETKAaX PACTEHUI
*  H3roroBiieHHE MOJEIIH PACTUTEIIBHOMN KIETKU
e Opransl pacTeHus
* IIBerok. CocraBneHue quarpaMm IIBETKOB 1 (POPMYIT IBETKOB.
e Jlucr BHeLIHEE U BHYTPEHHEE CTPOCHUE JINCTA
e Ilomepeunslii cpe3 nucra
* CrpoeHue opraHoB pacTeHUM MO MUKPOCKOIIOM (cTe0eb, KOPEHb)
* l3yyenue GoToCcHHTE3A, ABIXAHUS, TPAHCIHPALIIH
*  «lMcnapenue BObI JIUCTHSIMU J0 U MOCIIE MOJIUBAY.
* HcnapeHue Biaru ¢ JMCTheB pacTeHus. TpaHcnupanus
e «l/3MepeHune BIaXXHOCTH U TEMIIEPATYPhI B pa3HbIX 30HAX KJaccay
*  3HaveHHWe KYTHKYJBI M IPOOKH B 3aLIUTE PACTCHUHN OT HUCIIAPEHUS
*  OOHapyXeHHE HUTPATOB B JINCTHSIX
* 3aksajka ombITa U HAOJIIOJIEHUE 32 PA3BUTHEM 3apO/IbIlla CeMEeHU 000a.
Jpxanue cemsiH
Pa3znen.4 MukpoouoJiorus/ 8
*  baxrepun. Meroas! BelpamuBanust. [lutaTenbHble cpeibl Uil BbIpAllUBaHUs
MHUKpPOOPTaHHU3MOB.
*  «Kak yBuIeTh HEBUIMMOE, KaK BBIPACTUTD KYJIbTYPY OaKTepHii»
. [TpuroTroBneHNe CEHHOIO HACTOSI, BBIPAIIMBAHUE KYJIbTYpPbl CECHHOM MaJO4YKU U
HU3y4eHHUE €€ MOAMUKPOCKOIIOM
*  [Ipurorosnenue MUKponpenapara Apox kel U U3y4eHHE ero MojJ MUKPOCKOIIOM
*  BrIpamuBaHue mieceHu U U3y4eHHE €€ N0 MUKPOCKOIIOM.
Pazgen.S IoaroroBka u 3amura npoekra/ 64

* Pabora Hax nmpoekToM

*  3ammTa IpoeKTa



TemaTnuyeckoe IJIAHMPOBAHUE

TemaTu4eckui IInanupyembie 00pa3oBaTeIbHbIC PECYPChI DopMblI
pasjen/ yacbl JInanocTHBIE MeranpeaMeTHbIe IpeamerHbie Texymero
KOHTPOJIS
BBenenne/ 24 VYuammuecs Yuamuecs: JOJKHBI B no3naBarenbHOM becena
JOJDKHBI: YMETB! (uHTEIUIeKTyaIbHOI) cdepe:
Paznen 2. IIpakTrdeckas
o HcnsIThIBaTH -METOANKY pabOTHI ¢ KJIaCCH (UK — p
MeToabl paboTa;
YyBCTBO OMONIOTHYECKUMH ¢ oTpezieIeHIE
H3Yy4YeHHSKHBBIX Becena
TOpJOCTH 3a o6BbeKTaMu | MPUHAATIEKHOCTH
OpramiMOos. 6MOIOrHIECKNX 0OBEKTOB K
POCCHHCKYIO MHUKPOCKOIIOM; -TIof, . .
6 OIpeNieIeHHON cHcTeMaTHYeCKon
MOJIOTUHIECKYIO | pyKOBOACTBOM YUUTEIS i
YBeauuuTeabHbIE R TpymIe; BeIICICHUE
npudopsbL YIY> [POBOJUTE CYILIECTBEHHBIX IPU3HAKOB
84 Pea30BLIBATE HETIOCPEJICTBCHHOE 6mroIorHIecKuX 0OBEKTOB U
TCOPCTHICCKHC HaOITIO ICHHE; -moJ MPOIIECCOB; OOBACHCHUE POITU
i IIpakTuueckas
2 MO3HaHHA Ha PYKOBOJCTBOM YHHTEIIS OHMOJIOTUUB TIPAKTHYECKON p
Paznen 3. NpaKTHKE; - €ATEIbHOCTH JIIOJIEH; :
P ; obopMsTH it ACH, pabora;
Knerka — TOHUMATD . CpaBHEHHE OHOIOTUYECKHUX Becena;
OTYeT, BKITFOYAIOTIIHIA ’
00BEKTOB U MIPOIIECCOB, YMEHHE
COLIMANIBHYIO
CTPYKTypHas OTHCAHUE
JIeNIaTh BRIBOJBI 1
3HaYMMOCTb U
¢AUMHHMLIA KUBOT'O HaOJIOCHUS, €ro YMO3aK/IFOYCHHS Ha OCHOBE
collepKaHue )
opranuszma/ o . pe3yJbTaThl, BEIBOBI, CpaBHCHMUS; YMCHUC
npogeccui,
124 CBSI3aHHBIX C “ronyHaty padoras ¢
) § GHOTOTHHECKYO OTIpENICITUTEISIMH,
HOJIOTHEH;
; HHGbOpMAIHIO 3 1a60paTOPHBIM
Paznen 4. -HCIBITBIBATE PATHYHBIX HCTOHUKOB; 000pyI0BaHUEM; OBnazLeane [IpakTHueckas
MpakTHyecKast i METOAaMH OUOJIOTHYECKON pa6ora;
ooranuka/ 32 4 OIPEICIATh becena,;
Paznen.s IIpaktuueckas
Muxpoouosaoru pabora;

s/ 8 u Becena;
Pasnen.6 1000Bb CYIIECTBEHHbIC NIPU3HAKM | HayKH: HaOmojeHue u onucanue | [IpoektHas
MoAroToBKa 1 " 00BEKTA -TIOHATHS OHMOIOTHYECKUX OOBEKTOB U JeSITeTBHOCTD

3amuTa 1eNIN,00beKTa MIPOIIECCOB; IIOCTAHOBKA
npoekra/ 64 HIPUPOAL; - U TUIIOTE3BI OHOIOTNYECKUXIKCTIEPUMEHTOB U
MIPU3HABATh UCCIIEIOBaHMUS; - 00BSICHEHUE HX pe3yIbTaToB. B
mpaso WUCKaTh W  HaXOIUTh [EHHOCTHOOPUECHTAIIHOHHOM

Ka)KJI0Tr0 Ha
CcOOCTBEHHOE
MHEHUE; -
YMETh
OTCTAauBAaTh
CBOIO TOYKY
3peHUS;
KPUTHIHO
OTHOCHUTBCS

K CBOUM

NOCTYIIKaM,

OCHOBHBIC UCTOYHHUKU
HHPOPMALINY; -
odopMIIATH CIIHCOK
HCII0JIb30BaHHON
JIUTEPATYPHI; -
BBIJIETISITh 0OBEKT
UCCIIeJOBAHMS; -
pasnensiTh
y4eOHOUCCIIeIOBATEh
CKYIO JIEATEIBHOCTD

cdepe: 3HAHUE OCHOBHBIX MPABHUIT




HECTH Ha JTarbl; MOBE/ICHHSA B IPHUPOJIE;
OTBETCTBEH- -BBIIBUIATh THIIOTE3BIN aHaJIM3 U OLIEHKa
HOCTB 32 i
) OCYIIECTBIIATh UX TOCIICACTBHH
TIOCJICACTBUS, IEATECJILHOCTH YEJIOBEKA B
- HPOBEPKY;
yMeTh HIPUPOJE.
CIIyliaTh 1 -pa60TaTL B I'pYyIIIE; -
B coepe Tpynosoii
CIBIIIATH TIOJTB30BATHCS CIIOBAPSIMH,
apyroe JISITeIbHOCTH: 3HAaHUE U
MHeHIe SHIUKIIONCAMAMHI co6MI0IeHNe TIPaBHI PABOTHI
JIPYTAMH YIeOHBIMH B KaOuHeTe
mocoousIMu; - OMOJIOTHH; COOIIOIEHIE
IUTAHHPOBATH npaBUJI paboTHI C
OHOIOrMYECKUMH
u
prOOpaMu u
HCCIIEI0BATENBCKYIO ACTETUYCCKOM chepe:
NEATCIIBHOCTD; OBJIaJICHUE YMEHUEM
paboTats B rpymme OLICHUBATH C
JCTETUYECKOU TOUKHU
3peHust 00BEKTHI )KUBOU
MPUPOJIBL.
Hroro/ 68
IToypouHoe niianupoBanue
Ne Tema ypoxa Hara Buasl, popmbl HOPw1
n/n KOHTPOJISA
1-2 | BBenenue. Buonornueckas naboparopus " Becena,
mpaBuiIa paboTHl B HEH. TeopeTHYECKOe
3aHATHE
3-4 ITpuGops! 17151 HAYIHBIX UCCIICAOBAHHH. becena, ObopynoBanue
J1abopaTopHOe 000py10BaHNE TEOPETHIECKOe «Toukn
3aHATHE pocTay
5-6 Uro Ttakoe Hayka? IToaroroBka K MpOEKTY. becena,
Br10op Tembl poekTa. TEOPETHIECKOe
3aHATHE
7-8 Metoabl u3y4eHHs OMOJOTMYECKHX OOBEKTOB. becena, Mukpockon
YBenUUUTENbHBIE TPUOOPHI. TEOpeTHYECKOe dposoit
3aHsTHE
9-10 | Mukpockor. YCTpOHCTBO MHUKPOCKOIIA, MTPaBUIapadOThI ¢ IIpakTnueckoe Mukpockon
HUM. 3aHATHE nndpoBoi
11-12| Merozp! uzy4yenus kierku. CtpoeHue becena,
TEOpEeTHYECKOe
3aHsTHE
13-14| CocraB KiIeTKH IHpakTiyeckoe
3aHsTHE




Ne Tema ypoxa Hara Bujsi, popMbI OPu
n/n KOHTPOJIsA
15-16| MukponpenapaTtsl. MeToanKa TPUTOTOBICHUS [pakTryeckoe Mukpockor
MUKpOIIpenapara. U U3y4YeHHUE IpernapaToB 3aHsTHE udposoit
<OKHBast KIIETKa», «(QUKCHPOBAaHHBIN Iperiapary.
17-18| IlpuroToBieHne Tmpemapara KOXHIBI JyKa, MSIKOTh [IpaxTraeckoe Muxkpockor
IUTOJIOB TOMaTa, s0JI0Ka, KapTodens W MX H3YYCHUE IOJ 3aHATHE nudpoBon
MHKPOCKOIIOM.
19-20| TypropHoe COCTOSIHUE KIIETOK IIpaxkTryeckoe Ob6opynoBanue
3aHsTHE «ToukupocTtay.
21-22| Ilpu3Haku U CBOHCTBA KHBOTO Pa6ora mo
KapTO4YKaM
23-24| «IIna3zmonus U JIera3Moiin3 B KJIETKax IIpaktuueckoe O6opynoBaHue
pacTeHui» 3aHATHE «ToukupocTay.
25-26| HW3roroBneHne MOJEIH PACTUTEIBHON KIICTKH [IpaxkTryeckoe
3aHsTHE
27-28| OpraHsl pacTeHHS TEOPETUIECKOE
3aHsTHE
29-30| Leerok. CocraBineHre TuarpaMM IIBETKOB H(opMyI Pa6ora mo
I[BETKOB. KapTO4YKaM
31-32| Jluct BHelIHEe U BHYTPEHHEE CTPOCHHE JINCTA TEOPETUIECKOe
3aHATHE
33-34| Ilonepeunslii cpe3 arcTa [pakTryeckoe Mukpockon
3aHATHE audpoBon
35-36| CtpoeHue opraHoB pacTeHHUH 1101 MUKPOCKOITOM(CTeOeNb, [IpakTrdeckoe Muxkpockor
KOpPECHB) 3aHATHE nudpoBon
37-38| U3yuenwne (oTocuHTE3a, IBIXAaHUS, TEOPETUIECKOE
TPaHCIUPALUH 3aHSATHE
39-40| «VcmapeHue BOJIBI JIUCTHSIMHE JI0 U ITOCTIE [IpakTraeckoe ObopynoBaHue
TIOJINBAY. 3aHsTHE «Touku poctay
41-42| Ucnapenue BIIATH C  JINCTHEB pacTeHus. ITpakTuaeckoe O6opynoBanue
Tpancrmpanus 3aHSATHE «Touku pocray
43-44| «3MepeHune BIaKHOCTH M TEMIIEPATYPhI BPa3HBIX ITpakTuueckoe O6opynoBanue
30HaX Kjacca» 3aHsTHE «Toukn
pocTay.
45-46| 3HaveHHe KYTHKYJIbI U IPOOKH B 3aIlIUTE IIpaxTraeckoe ObopynoBanue
pacTeHuii OT ucnapeHus 3aHsTHE «Touxu pocray
47-48| OOHapy>KeHUE HUTPATOB B JIUCTHIX [IpakTrueckoe O6opynoBanue
3aHATHE «Touku pocTan
49-50| 3axnanxa ombITa U HaOJIIOACHHE 33 Pa3BUTHEM3apOIbIIIa [IpakTraeckoe ObopynoBanue
cemeHH 600a. 3aHsATHE «Touku pocray




Ne Tema ypoxa Hara Bujsi, popMbI OPu
n/n KOHTPOJIsA
51-52| Jlpixanue ceMsH IIpaxkTrueckoe O6opynoBanue
3aHsTHE «Touku poctay
53-54 | Bakrepun. Metonst BEIpAIIMBAHUS. [IpaxTraeckoe
[uratenbuble cpeabl JUTISL BBIpalMBaHUS 3aHsTHE,
MHUKpPOOPI'aHH3MOB. 3aKJajKa
OIIBITA
55-56 | «Kak yBHIETh HEBHANMOE, KaK BBIPACTHTh [IpaxTraeckoe Muxkpockor
KYJIbTypy OaKTephii» 3aHATHE udpoBon
57-58 | IIpuroroBneHNe CEHHOTO HACTOS, BRIPAITMBAHUEKYIBTYPHI [IpaxTraeckoe Muxkpockor
CCHHOM MAJIOYKU U U3y4eHHE e€ M0 MUKPOCKOIIOM 3aHsTHE udposoii
59-60 | IIpuroToBieHre MUKpoIpenapara JIpO}OKeH HHU3ydeHHE [pakTryeckoe Muxkpockor
€ro IoJl MUKPOCKOIIOM 3aHATHE 1 poBoi
61-62 | BrlpammBaHue IiIeCEHH U N3y4YEHHUE €€ 0] [IpaxkTryeckoe
MHKPOCKOIIOM. 3aHATHE
63-64 | Pabora Hax mpoeKTOM IIpoexTHas
JeATEIEHOCTh
65-66 | Pabora Haj mpoekToM [IpoexTHast
JIeSTENIbHOCTh
67-68 | 3amura npoekTa [IpoexTHast
JeATEIEHOCTh

Tembl IPOEKTOB:
Hccnenoanue 6akTepuaabHOM 3arpsiI3HEHHOCTH PEAMETOB 00MX0/1a U PYK ydaluxcs

KJ1accCa

HonyquI/Ie KHCJIOMOJIOYHBIX ITPOAYKTOB B KBAPTHUPC

Mo’kHO 11 BeIpaIiuBaTh IpuObI B TIOMAIIHUX YCIOBUSX?

Bnusnaue Pa3JIMIHBIX YCJIOBI/Iﬁ Ha pOCT U Pa3MHOXCHUC I[pO)I()KGﬁ

N3yuenue paboThl IpOXKKEHN B TECTe
N3yuenune Bonopociel B akBApUyMHBIX YCIIOBHSIX
BeIpaimyBanue MaHgapyHa U3 KOCTOUKH

BrlpainuBanne KOMHaTHOTO pacTeHUs! XJIOpOPUTYM B pa3InUHbIX TPYHTAaX.

BBIpaH_[I/IBaHI/IC paCTeHI/Iﬁ N3 CCMAH OK30THYCCKHUX ITJIOAOB.

Kax 6BICTp0 BBIPACTUTH KCAP B JOMAITHUX YCIIOBUAX

Kak BbIpacTuTh 1BETYIIMI KakTyc ¢ BoIsiBiIeHHEe POTOTpONIU3MA Y pacTeHU.

BivsiHre MarHuTHOM BOJBI HA AKU3HEIEATEIIbHOCTh PACTEHUI

MO>KHO 7T U3 OJJTHOTO PACTEHUS BBIPACTUTH PACTEHHE C ABYMS CTEOIIMU?

Kakue kopHU y pacTeHHI TyHIpbI?
PacTenus-XuIHuKu.

TexHuKa r’UIpONIOHUKY B KOMHAaTHOM LIBETOBOJICTBE
HccnenoBanue ycnoBuil XpaHeHHUsI OYKETOB I[BETOB

BnusiHre HacTos KpanuBBI Ha POCT U pa3BUTHE (PHUATOK.
Bnusinue coka anos kak 6MOoCTUMYJISITOpa Ha pa3BUTHE paCTEHUI
BiusiHne Tanoil BoJpl Ha MpopacTaHUe CEMSH ropoxa.



BinsiHue KUCJI0THOCTH TTOYB HA Pa3BUTUE PACTEHUM.

BrustHre 0TX0/10B TaOauHBIX U3/CIMIA HAa PA3BUTHE PACTCHUM.

BiusiHue a30THBIX yA0OpeHU HA pa3BUTHE PACTEHUM.

HccnenoBanue )UBbIX OPraHU3MOB B IPOOaxX MOYBHI.

YCTaHOBHUTH 3aBUCUMOCTH (DaKTOPOB HEKUBOUM MPUPOJIBI OT JKUBOH (TUIOAOPOIHE
[IOYBBI OTTHUEHUS PACTEHUM).

B3aumnble npucnoco6iieHus pacTeHui 1 HACEKOMBIX

BuaoBoii cocTaB pacTUTEIIBHOCTH pailoHa.

BuioBoli cocTaB TPaBSIHUCTBIX PACTEHMI, IPOU3PACTAIOLIUX OKOJIO POJHUKOB paiiOHa.

Bimstnue JlyHbl Ha pOCT U pa3BUTHE paCTEHUMN

BnusiHue a30THBIX yA0OpEHU Ha pOCT U pa3BUTHE PACTEHUH.

Bnusinue a30THbIX ynoOpeHuii Ha GopMUpOBaHUE 3€JIE€HON MacChI.

BnusiHre aHTHOMOTHKOB HA BCXOXKECTh U POCT PACTCHHIA.

BiusHre npoTUBOTOI0JEAHBIX PEAreHTOB HA POCT OBCa

BnusgHue ruzgporenss Ha CKOPOCTh MPOPACTAHUSI CEMSIH PACTEHUN pa3HOro
BEreTalMOHHOT OIIEPUO/A.

BiusHMe 3anacHBIX MUTATENbHBIX BEIIECTB CEMSII0IEH Ha POCT U pa3BUTHE MPOPOCTKA.

Bnusiaue nonos Pb2+, Cu2+ u H+ Ha pocT 1 pa3BUTHE PaCcTCHH.

Bistnue MoueBHHBI Ha IPOPACTAHUE CEMSIH M MOCIEAYIOIIMM POCT IPOPOCTKOB.

BrnusiHre ocBEIEHHOCTH HAa POCT M Pa3BUTUE PACTECHHUIA.

BisiHue nuTaTesbHbIX JIEMEHTOB HAa POCTOBBIE MPOLECCHI PACTEHUM.

BiistHue nouBbl Ha POCT U pa3BUTUE PACTCHUM.

Bnusnune MMPOAOIKUTCIIBHOCTHU OCBCUICHU A HA JIBMIKCHUC JIMCTHCB KUCIIUIIbI (Oxalex
acetosella).

BausiHue pazauuHbIX OMOCTUMYJIATOPOB HA BCXOXKECTh CaJIOBBIX PACTEHHIA.

BnusiHue pa3nu4HbIX BUJOB I10YB HA Pa3BUTUE PACTCHUM.

Bnusinue cBera, Temia ¥ BOJBI HA pOCT U Pa3BUTUE PACTCHUM.

Bausinue cepeOpsiHOM BOJBI Ha pacTeHUs

BnusiHue ciioB ¥ My3bIKM Ha pOCT U pa3BUTHE PACTEHUH.

BnusiHue coMHEYHOro cBeTa M KauecTBa IIOUBBI HA POCT U pa3BUTHE PACTEHUH.

BnusiHue conHedHoro cBeTa Ha mpolecc (pOoToOCUHTE3a B PACTEHUSX.

Bnusinue TabayHOro JpIMa Ha POCT PaCTEHUH.

BonHsble pacrenns o3epa

Bo3bmu nog 3amuty. Penkue pactenus.

Bonme6Hble py6axy U3 KpalmuBbl — CKa3Ka WM pealbHOCTh?

JlukopacTyiue pacTeHHs B HAlIEM TUTaHUU.

Jypman — pacrenue-youiina?

3HaueHNE MUHEPAIILHOTO MUTAHUS U1 PACTEHUH.

W3ydeHne BUAOBOr0 MHOTOOOpa3Hsi pacCTeHUI MOETO MOCeNKa.

N3ydenue BUOBOrO pa3HOOOpa3usl TPABSIHUCTHIX TUKOPACTYIIUX PacTeHUMN
IPUILKOIBHOIOY4acTKa.

W3ydeHue BIUSHUS CBETa HA PACTEHMUSL.
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MartepuaabHoO-TeXHHYECKOe ofecneyeHne MpPorpaMMbl
OpraHu3anyoHHbBIE YCIIOBHA, MO3BOJISIOIINE peann3oBaTh COAEp)KaHuE
JIOTIOJTHUTEIILHOW00OPa30BaTEIbHOM MTPOrPaMMBbI

«[IpakTrueckas OMOJIOTHSI B SKCIIEPUMEHTAX U 3a7a4ax» MPeIoaraloT HaTHdue

obopynoBanus nentpa «Touka pocTtay:

« mudpoBas 1abopaTopus o0 OUOJIOTUH;

*  MHKpOCKOH LU(PPOBOIA;

*  KOMIUICKT TIOCY/IbI M 000PYIOBaHHMS JUIsl YYCHUYECKHUX OIBITOB;

*  KOMIUICKT repOapHreB IeMOHCTPALMOHHbIH;

*  KOMIUICKT KOJUICKIIMU JIEMOHCTPAIIMOHHBIN (T10 pa3HBIM TEMaMm);

*  MYJbTUMEIUIHOTrO 000pynoBaHUs (KOMIIBIOTEP, HOYTOYK, MPOEKTOP, (DIdII- KapThl,
9KpaH, CPEIICTBATEICKOMMYHUKAIIUH (JIOKAJIbHBIE IKOJIBLHBIC CETH, BBIXO/I B MHTEPHET).

JlumakTudeckoe o0ecreueHue nmpeanosiaracT HaJuuue TeKCTOB Pa3HOYPOBHEBBIX 3a/IaHUIA,

TEMATUYCCKUXTECTOB 110 KAKIOMY Pa3/iely TeMbl, HHCTPYKIIUH JIJIsl BHITIOJTHEHUS MPAKTHUCCKUX

pador.

MeTtoauyeckoe obecnevyeHue:
NHpopManMOHHO-KOMMYHUKATUBHBbIE CPeICTBA 00y4eHH s
1. KowmmbroTep

2. MynbTUMEIUHHBINA TPOEKTOP

Texnudeckoe ocHareHue (000pyI0BaHHE):

1. MuKpOCKOIIHI;

2. Iudposas nadbopartopus «Podukinady;

3. OO6opymoBaHUe /IS OMBITOB U AKCIICPUMEHTOB.

Y4uedHo-MeToAMUYECKOE 00ecTeYeHUe MPOrPaMMbl

MeTtoauka 00y4eHus Mo MporpaMMe COCTOUT M3 COYETAHUSI IEKIIMOHHOTO U3TI0KEHUS
TEOPETUIECKOTrOMAaTepHalia C HATrJISTHBIM MTOKA30M HIUTFOCTPUPYIOMIETO MaTepraia U pUeMoB
pelieHus nmpakTuieckux3agad. O0yyaronyecs 3aKperisioT MoJy4YeHHbIE 3HaHUS TyTeM
CaMOCTOSITENILHOTO BBITTOJIHEHUS MTPAKTUUYECKUX PadoT. [l pa3BUTHUS TBOPUECKOTO MBIIIJICHHS U
HABBIKOB aHATTUTUYECKOH JIeATeIbHOCTUIICIATOT IPOBOAUT 3aHITHSI 110 MPE3EHTAIMU TBOPUYECKHIX
U TIPAKTUYECKUX pabOT, MO3TOBBIE IITYPMbI, HHTEJUIEKTYaIbHbBIE HTPHI.
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