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IosicHuTEeNLHAA 3aNINCKA

OcHamienne oOnEeo0Opa3oBaTEeNbHBIX IIKOJ COBPEMEHHBIM aHAJOTOBBIM U
mupoBEIM  000pYyIOBaHHWEM  SIBIIICTCA ~ MaTepHabHOW  0a30il  peanu3aruu
®denepansbHOro roCyJapCTBEHHONO 00pa30BATENBHOIO CTaHAApTa. OJTO  OTKPBIBAET
HOBBIE BO3MOXHOCTH B YPOYHOM W BHEYPOUYHOM, BHEKJIACCHOW JIESITEIBHOCTH U
SBIIIETCSI HEOTHEMJIEMBIM YCIIOBHEM (DOPMHUPOBAHMS BBICOKOTEXHOJIOTHYHON CpPEJIbI
IIKOJIBI, 0€3 KOTOPOU CIIOKHO

MPEACTaBUTh HE TOJBKO TMpodmibHOe OOy4YeHHEe, HO U COBPEMCHHBIN
oOpa3oBaTenbHBIN MpoIece B IeioM. Paspacraercs mojie B3aMMOJEHCTBHS yUYCHHUKA U
YUHUTEIIS, KOTOPOE PACHPOCTPAHIETCS 32 CTEHBI IIKOJIBI B PEajbHBIM M BUPTYaJIbHBIM
coimyM. Hcnonp3oBaHue y4eOHOrO  OOOpYJOBAaHMS  CTAHOBUTCS  CPEIICTBOM
oOecIieueHus: 3TOro B3aUMOJICHCTBUS, TeM 0oJiee B YCIOBHSIX OOy4YeHUs MpPEIMETy Ha
yIIyOJNIEHHOM YpPOBHE, TMpejmnoyiaraeMoM mnpodunuzanuein obyudenus. B pamkax
HallMOHANBHOTO TIpoekTa «OOpa3oBaHWE» CTaJO BO3MOMKHBIM OCHAIICHUE IIKOJ
COBpPEMEHHBIM  OOOpyJaoBaHueM I1eHTpa «Touka pocta». BHeapeHnue 53TOrO
o00Opy/nOBaHUsl TO3BOJSIET KAauye€CTBEHHO W3MEHHUTH IMpoIecc OOydeHUsi OHOJIOTHH.
[TosiByisieTCst BO3MOXHOCTh KOJIMYECTBEHHBIX HAOJIOACHUN U OMBITOB JUISl MOJTYYCHUS
JTOCTOBEpHON HH(MOpMaMK O OMOJOTMYECKHX IMpoleccax U o0bekTax. Ha ocHoBe
MOJYYECHHBIX AKCIEPUMEHTAJIBHBIX JaHHBIX O0O0ydaeMble CMOTYT CaMOCTOSATEIIbHO
JieJaTh BBIBOJIBI, 0000IIATh pPe3yJIbTaThl, BBISBISATH 3aKOHOMEPHOCTH, YTO Ha HaIll
B3IJISII, CIOCOOCTBYET IOBBIIIEHUIO MOTHUBAIMU OOYyYEHUs IIKOJILHUKOB. Bhicokas
CIIOXHOCTb ~ pabOTbl C  COBPEMEHHbIM  IU(POBBIM,  OOecrneuyeHue €ro
paboTOCIOCOOHOCTH, HEAOCTATOYHOCTh METOAMYECKOTO o0ecredeHuss — BCE ITO
3a4acTyl0 BCTYIaeT B MPOTHUBOPEUHUE C HEIOCTATOUYHOCTHIO HH(POPMAIMOHHBIX M|
WHCTPYMEHTAJIbHBIX KOMIIETCHIIMM Tmenarora. PasperneHue JaHHOTO KOH(IIMKTa
BO3MOXKHO B TPAKTHUYECKOW JESITEIIbHOCTH, B BBIMOJHEHUU JIEMOHCTPAIMOHHBIX H
7ab0paTOpHBIX PpaboOT, OpraHu3aIu J1adOpPaTOPHOTO IKCIEPUMEHTA, B OpraHU3AINH
MPOCKTHOM M Y4eOHO-MCCIEA0BATENIbCKON JIeATeNbHOCTH oOydJaronuxcs. B mpoiecce
AKCTIEPUMEHTATILHON pabOThl yualldecs: MPUOOPETAIOT OMBIT MO3HAHUSI PEalbHOCTH,
SIBJISIIOIIMICS BaXKHBIM 3TarioM (OPMHUPOBAHUSI Y HUX YOEXKIEHUM, KOTOphIE, B CBOIO
ouepeqlb, COCTAaBIAIOT OCHOBY HAy4yHOIO MHpPOBO33peHHMs. B To ke Bpewms
oTpa0aThIBaeTCs  METOJAWMKA TIOCTAHOBKM  JKclepuMmeHTa. VMEeHHO  mo3ToMy
npeajiaraeMble B JIaHHOM IOCOOMU YPOKH, JTAOOpAaTOPHBIE M MPAKTUYECKUE PadOThI
CHA0XEHbl ~ METOAMYECKMM  KOMMEHTapueM, MaTpuled i  COOCTBEHHOTO
npo¢eCCUOHAIBHOTO TIOMCKA, IS aJanTallid MaTEepUaloB K YCJIOBHUSM KOHKPETHOTO
0o0pa30BaTEeNBLHOTO  YUPEXKICHUS. TeMaThka pacCMaTPUBAEMBIX OKCIEPHUMEHTOB,
KOJIMYECTBEHHBIX OMBITOB, COOTBETCTBYET CTPYKTYpE MPUMEPHON 0O0pa30oBaTeILHOM
nporpaMmbel  TIo  OmoJsoruu, cojepxkanuto  DenmepanbHOr0  TOCYAapCTBEHHOTO
oOpazoBarensHoro crangapra (OI'OC) ocHoBHOTO 00I1IEr0 00pa30BaHMUS.
[TocTaBiisiemble B IIIKOJIBI COBPEMEHHBIE Cpe/ICTBA OOyUCHUS, B

paMkax nmnpoekta ueHTpa «Touka pocra», coluepKaT KakK YXKe€ H3BECTHOE
o0opyJ0BaHME, Tak M MNPUHIMIHAIBHO HOBoe. I[Ipexne Bcero, 310 1UGPOBHIE
nabopaTopuu ¢ HAOOpaMu JAATYMKOB, MTO3BOJISIONINE TTPOBOIUTH U3MEPCHHUS



bU3NYECKUX, XUMUYECKHUX, (DU3UOJOTHUUECKHX IMapaMeTPOB OKpPYXAIoMeH cpeapl U
opraHu3MoB. B o0ocHOBy 00pa3oBaTelbHONM MPOrpaMMbl 3aJI0KEHO IPUMEHEHUE
nudpoBeIX Jaboparopuil. PaccMoTpeHHBIE B MOCOOMH OMNBITHI MPOIUIA IIHPOKYIO
anpoOanuio. MHOTOJETHSI MpaKTHKa HCIOIb30BaHUus HUGPOBBIX JabopaTopuil u
MUKPOCKOITMYECKON TEXHUKHA B IIIKOJIE IOKa3ajga, YTO COBPEMEHHbIE TEXHUYECKHE
cpelncTtBa OOydeHHs] HOBOTO TIOKOJICHHUS TMO3BOJISIIOT JOOUTHCS BBICOKOTO YPOBHS
YCBOCHUSI 3HaHUM, (GOPMHUPOBAHUA MPAKTUYECKUX  HABBIKOB  OMOJIOTMYECKHUX
UCCJIEIOBAHNUM, YCTOMYMBOTO pPOCTa MO3HABATEIHLHOTO HMHTEpPECa IIKOJIBHUKOB M, KaK
CJIEJICTBHE BBICOKOTO YpPOBHS yueOHOW MotuBaiuu. Hacrosimiee mocoOue mpu3BaHO
MOMOYb TearoraM B peanu3auid  00pa3oBaTENbHBIX MPOTPpaMM  OOIIETO U
JOTIOJTHUTENBHOTO 00pa30BaHus, B pa3pelIeHNH BO3HUKAIOUIMX TPYIHOCTEN IpH padoTe
¢ obopyaoBanuem 1eHTpa «Touka pocTtay.

Hean 1 3aga4u nporpaMmmbl

- peanu3anus OCHOBHBIX O0II€0Opa3oBaTeNbHBIX MPOrpPaMM IO Y4YEOHBIM
npeaMeTaM €CTECTBEHHO-HAyYHOW HanpaBJIE€HHOCTH, B TOM YHCJIE€ B paMKax
BHEYPOUYHOU JIEATEIbHOCTH 00yYarOIINXCS;

-pa3paboTka u peanuzanus Pa3HOYPOBHEBBIX JOTIOJIHUTEIIbHBIX
o011e00pa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOUM HAMpPaBJICHHOCTH, a TaKKe
WHBIX MIPOrPAMM, B TOM YHUCJIE B KAHUKYJISIPHBIN MEPUO/T;

- BOBJICUCHHME YYalIUXCS M TEJaroruyeckux paOOTHUKOB B TMPOEKTHYIO
NeSATEIbHOCTD; - OpPraHu3alisl BHEYUYEOHOUW JEATEIHHOCTH B KAaHUKYJISIPHBIA MEpPUO,
pa3paboTKa M pean3alsi COOTBETCTBYIOIIMX OOpa3oBaTEIbHBIX MNPOrpaMM, B TOM
yucie JUIsl  Jlarepeld, OpraHW30BaHHBIX O00pa30BaTENbHBIMU  OpraHU3alUsIMHU B
KaHUKYJISIPHBIN TIEPUO/T;

- TOBBIIICHHE MPOPECCHOHAIBHOIO MAaCTEPCTBAa NEAArormueckux pabdOTHUKOB
LIEHTpa, peaIu3yloUMX OCHOBHbIE M JIOMOJHUTEIbHBIE 00IIe00pa3oBaTEIbHBIC
nporpammbl.  Cozmanume  neHtpa «Touka  pocTta» — mpeAmnojiaraeT — pa3BUTHE
oOpa3oBaTeaIbHON HHPPACTPYKTYpHI 00111c00pa3oBaTeILHON OPraHU3aliK, B TOM YHCIIC
OCHaIleHrue o011e00pa3oBaTeIbHON OpraHU3alluN:

- 000py/IOBaHUEM, CpeICTBAaMU OOYYEHUS] U BOCIUTAHUA ISl U3y4deHUs (B TOM
YHCJIe SKCIEPUMEHTAILHOTO) MPEAMETOB, KypCOB, TUCIUILIINH (MOIyJei) eCTeCTBEHHO-
HAy4YHOW HAMpaBIEHHOCTH TIPU pealu3allid OCHOBHBIX 00111€00pa30BaTEIbHbBIX
porpamMM U JIOMOJIHUTETBHBIX 00IIe00pa3oBaTeIbHBIX MPOTPAMM, B TOM YHUCIE IS
pacIMpeHus cofepKanus y4eOHbIX peaAMeToB « Dusnkay, « Xumus», «buomorus;

- o0opynoBaHUEM, CpEACTBAMU OOY4YEHHS M BOCHUTAHUS IS pealu3aluu
POrpamMMm JIONOJIHUTEILHOTO 00pPa30BaHUSI €CTECTBEHHO-HAYYHOW HAIIPABICHHOCTEH;

-  KOMIIBIOTEPHBIM M HWHBIM oOopynoBaHueM. [IpoduabHBIH  KOMIUIEKT
o0opy/noBaHUsI MOXET OBbITh BBIOpaH Il 0O0IIE0Opa30BaTENbHBIX OpraHu3alui,
MMEIOIINX HAa MOMEHT co3ianus 1eHTpa «Touka pocta» HabOp cpencTB oO0yudeHus U
BOCIIUTAHUS, MOKPHIBAIOIIUK CBOMMH (DYHKIIMOHAJIBHBIMA BO3MOKHOCTSIMU 0Oa30BbIC
OTPEOHOCTH

Opu M3yYeHUM Y4eOHbIX mnpeameToB «Pusuka», «Xumus» u «buonorusy.
[Tepevyenn, MUHIMAIBHO HEOOXOMMBIE (YHKIIMOHATBHBIC U TEXHUYECKUE TPEOOBAHUS



MUHUMAJIbHOE KOJHUYECTBO OOOPYIOBaHMsS, PACXOAHBIX MAaTEpPUANIOB, CPEICTB
oOyueHus! ¥ BOCIIUTAHUS JIJIsl OCHAIICHUS EHTPOB « Touka pocTay, OnmpeaensoTCs

PErMOHANIbHBIM KOOPAMHATOPOM C YYETOM MPUMEPHOIO MEpPEUHs 000pyA0BaHMS,
PAcXOJIHBIX MAaTEPUAJIOB, CPEACTB OOYUEHHUS U BOCIIUTAHUS JIJISl CO3IAHUS U

oOecrieueHus: GyHKIMOHUPOBAHUS LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOMN
HampaBieHHocTd  «Touka poctan» B 00meoOpa3oBaTeIbHBIX  OpPraHU3aIUsX,
PAaCIOJIOKEHHBIX B CEILCKOW MECTHOCTH M MaybiX ropojax. [IpoduiabHbIM KOMIUIEKT
obopynoBanusi  oOecriednBaeT  3(PGEKTHBHOE  JOCTIKCHHE  00pa30BaTEbHBIX
pe3yNbTaTOB 00YUYAOLUMHUCS IO MPOTrpaMMaM €CTEeCTBEHHO-HAyYHOW HAIllPaBICHHOCTH,
BO3MOXXHOCTh YIIIyOJNEHHOTO HM3y4Y€HHUS OTIENbHBIX MPEAMETOB, B TOM YHCIE IS
dbopMupoBaHHUS HM300PETATENBCKOTO, KPEATUBHOTO, KPUTHUECKOTO  MBIIUICHHUS,
pa3BUTHs PYHKIMOHAIIBHOM I'PAaMOTHOCTH Y OOYYarOIIMXCsl, B TOM YHCJI€ €CTECTBEHHO-
HAYYHOM M MATEMaTHUYECKOW. OKCIEPUMEHT SBIISIETCA MCTOYHUKOM 3HAaHUM U
KpUTEpUEM MX MCTUHHOCTH B Hayke. KoHuenmuusi coBpeMEHHOro o0pa30BaHUsA
[OJIpa3yMeBaeT, YTO B YYEOHOM OHKCHEPUMEHTE BEAYLIYI pPOJb JOJKEH 3aHATH
CaMOCTOATEIIBHBIN HCCIIEA0BATEIBCKUI YYEHUUECKU dKcrepuMeHT. COBpEMEHHbBIE
HKCIIEPUMEHTAIbHbIE HCCIEOBaHMUS MO OWMOJOTMHM YXE TPYIHO MPEACTaBUTH 0e3
UCIIOJIb30BaHUs HE TOJIBKO aHAJIOTOBBIX, HO U LIU(POBBIX U3MEPUTENBHBIX TPUOOPOB. B
®enepaibHOM rocyaapcTBeHHOM oOpazoBatenbHOM crangapre (PI'OC) mnpomnucano,
4YTO OJHUM M3 YHHUBEPCAJIbHBIX Y4YEOHBIX JCHCTBHM, NMPUOOpPETAEMBIX YYaIlIUMHUCA
JOJDKHO CTaTh YMEHHUE «IPOBEACHHUS OIBITOB, MPOCTHIX 3KCHEPUMEHTAIBHBIX
UCCJIEIOBAHNUM, MPSAMBIX U KOCBEHHBIX M3MEPEHUU C KCIOJIb30BAHWEM AHAJIOTOBBIX U
HU(POBBIX U3MEPUTENBHBIX NPHOOPOB». YUeOHBI SKCHEPUMEHT 10 OWOJIOTHH,
NPOBOJMMBIN Ha TPAJUUUMOHHOM OO0OpYAOBaHHMM, 0€3 MpPUMEHEHUS UHUPPOBBIX
1abopaTopuii, HE MOXKET MO3BOJIUTH B MOJHOW MEpE PEIIUTh BCE 33J]a4l B COBPEMEHHOM
HIKOJIE. DTO CBSI3aHO C PSAOM NPUYHH:

- TPaJWLIMOHHOE IIKOJIbHOE OOOpYJOBAaHUE M3-32 OIPAHUYCHHS] TEXHHUUECKHX
BO3MOYKHOCTEM HE MMO3BOJISIET IPOBOJUTH MHOTHE KOJIUYECTBEHHBIE NCCIIEA0BAHMS;

- JUINTEIBHOCTh POBEACHUS OMOJIOTHUYECKUX MCCIIEIOBAaHUN HE BCEeTAa

- COTJIaCcyeTCsl C UIMTEIbHOCThIO YU€OHBIX 3aHATHI;

- BO3MOXKHOCTb IPOBEIEHUS MHOTHX HCCIECJOBAaHUH  OrPaHUYMBAETCS
TpeOOBaHUSIMU TEXHUKU Oe3omacHoctd U Ap. LudpoBas mabGopaTopus MOTHOCTHIO
MEHSAET METOIMKY M COAEpP)KaHHWE OSKCIEPUMEHTAIbHOW JAESATENBHOCTH M pPEIIAeT
BbIILIETIEpeUnciIeHHbIe MTpoOseMbl. [IIUpokuil cekTp AaTYMKOB MO3BOJSIOT YUallUMCS
3HaKOMUTBCS C TMapamMeTpaMud OWOJIOTUYECKOTO OKCIIEPUMEHTa HE TOJBKO Ha
KaueCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. [{udpoBas nabopaTopus mno3possier
BECTU IJIUTEIbHBIA SKCIEPUMEHT JaKe B OTCYTCTBUHU SKCIEPUMEHTATOPA, @ YaCTOTa UX
M3MEpPEeHUI HEeNOoJABJIACTHA YeJOBEYECKOMY BOCIpHsATHIO. B mponecce dhopmupoBanus
HKCIIEPUMEHTAJIBHBIX YMEHUN YYEHHK O0Oy4aeTcsi MpeACTaBlIATh HHPOpMALHIO 00
UCCJIEIOBAHUM B YETHIPEX BUIAX:

- B BepOaJIbHOM: OIKCHIBATh SKCIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIEb
HKCIIEPUMEHTA, PUKCUPOBATH BHUMAHUE HA U3MEPSIEMBIX BEIMUYUHAX, TEPMUHOJIOTHH; -
B TaOJIMYHOM: 3aIOJIHATH TaOJIMIIbI JAHHBIX, JIEXKAIIUX B OCHOBE TOCTPOEHUS TPaPHUKOB
(mpu 3TOM y y4aluxcsi BOSHUKAET MEPBUYHOE MPECTABICHUE O MACIITa0aX BETUYHH);
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- B TrpauyeckoM: CTpOUTHh TpaduKU MO TaOIMYHBIM JAHHBIM, 4YTO AT
BO3MOXKHOCTh TIE€PEX0Jia K BBIIBIDKCHHIO THUIIOTE3 O XapaKTepe 3aBHUCUMOCTH MEXIY
BenMYMHAMU (P 3TOM YYUTEIb IOKa3blBaeT NPEUMYIIECTBO B BHU3YyaJIU3allUU
3aBUCUMOCTEM MEXIy BeIUYMHAMH, HArjJsJHOCTh M MHOTOMEPHOCTH); B BHJE
MaTeMaTUYeCKUX ypaBHEHUMH: JaBaThb MAaTeMaTHYECKOE OINHUCAHUE B3aMMOCBS3U
BEJIMYMH, MAaTEMaTH4ECKOe 0000IICHHE.

- (hOpMHUPOBAHHE HCCIEAOBATEIBCKUX YMEHUN YUAIIUXCSI, KOTOPBIE BBHIPAXKAIOTCS
B CJICAYIOIIUX JACUCTBUSX:

1. onpenenenune NpooIeMbI;

2. IOCTaHOBKA MCCIIEJIOBATEILCKOM 3a/1a4H;

3. IUTAaHUPOBAHKE PEIICHUS 3aaUH;

4. mocTpoeHue MoJiee;

5. BBIIBH)KEHHUE TUIIOTES;

6. sKCIIeprMeHTaIbHAas MPOBEPKA THIOTES;

7. aHaJIN3 JaHHBIX SKCIIEPUMEHTOB WJIM HAOIIOICHUI;

8. ¢dopmynupoBanue BbIBOAOB. llocimenHue roapl y ydammxcs HaOIt0IaeTcs
HU3Kash MOTHBAIMS HM3yYEHUS €CTECTBEHHO-HAYYHBIX IUCIMIUIMH M KaK CIEJACTBHE
najJieHne KadecTtBa oOpas3oBaHusA. [locTaBnsemple B IIKOJIBI COBPEMEHHBIE CPENCTBA
oOydeHusi, B paMkax mpoekra «Todka pocta», cofepkaT Kak Y»Ke XOpPOIIO M3BECTHOE
o0OpyJIOBaHUE, TaK M MPUHIMUIIMAILHO HOBOE. JTO HHUQPPOBBIE JIAOOPATOPUH U
JaTYNKOBBIE CUCTEMBI. B 0CHOBY 00pa3oBaTeiabHON MPOrpaMMbl 3aJ10KEHO IPUMEHEHNE
1 dpoBbIX JabopaTopuid. TeMaTuka mpeaioKeHHBIX HKCIIEPUMEHTOB, KOJTUYECTBEHHBIX
OTBITOB, COOTBETCTBYET CTPYKType HpHUMEpHOWH 0oOpa3oBaTeNbHON MNpPOrpaMMbl IO
Oouonorun, coaepxkanuio DenepaJibHOTO TOCYIAPCTBEHHOIO  00pa30BaTEIbHOIO
craggapra (OI'OC) ocHoBHOro o6miero oOpa3oBanusa. PaccMoTpeHHBIE B TOCOOMHU
OMBITHl TPOILUIA IUPOKYI0 ampobanuio. MHOTONETHAS NpPaKTUKa WCIOIb30BaHUS
xumMudeckux mpubopos, L[JI B mkome mokasana, 4TO COBPEMEHHBIE TEXHHUYECKHE
cpeacTBa OOydYeHHUST HOBOTO TIOKOJEHHS TO3BOJSIOT JOOUTHCS BBICOKOTO YPOBHS
YCBOGHHSA Y4YeOHOTO Marepuasia, yCTOWYMBOTO pPOCTa IMO3HABATEIBHOTO HMHTEpeca
IIKOJIFHUKOB, T.€. MPEOJIOJIETh T€ MPOOJIEMBbI, 0 KOTOPBIX TaK MHOTO TOBOPST, KOTIa
pedb 3aXOJAWT O COBPEMEHHOM IIKOJHRHOM OuooTMYecKoM oOpa3oBaHuH. JlaHHOE
METOJMYECKOE IMOCOOME aJpPEecOBAHO YUHUTENSIM OHOJIOTUH , KOTOpbIE pEau3yIoT
oOpa3oBaTeIbHbIC MPOTPAMMBI C HCTIOIB30BaHUEM 000py1oBaHus « Touka pocTay.

Copepixkanue nporpamMmmbl

Paznen 1. 3akoHOMEpPHOCTH KU3HHU Ha KJIETOYHOM ypoBHE (94.)
Hayxka o :xkuBoit npupoae Yenosek u npupoja. JKuBble OpraHu3Mbl — BaXKHAA4aCTh
IpUpOIbl. 3aBUCUMOCTD KM3HH NMEPBOOBITHBIX JIIOJEH OT npupoasl. OxoTa u
cobuparenbcTBo. Hauano 3eminenenus u ckotoBoacTBa. KynbTypHble pacTeHUs U
JoMalllHue )kuBoTHbIe. Hayka o %uBoil npupoie — Ouonorus
Metoabl u3yueHusi npupoabl cnosb3oBanue OMOJOTUYECKUX METOIOB IS
U3YYEHUSs JTH000r0 )KUBOTO O0OBEKTA.

OO61re MeTo bl U3yUYeHUs TPUPOIbI: HAOTIOIEHUE, OTIMCAHKE, U3MEPEHHUE,
sKcrepuMeHT. VMcnoib30BaHue CpaBHEHUS U MOECIUPOBAHUS B 1a0OPATOPHBIX



YCIOBUSIX.

YBeanunrTeabHbIE npudopsbI HeobxoaumocTthb UCIIOJIb30BaHUs
YBEIIUUUTEIbHBIX TPUOOPOB IPU U3YUEHUN OOBEKTOB KUBOW TPUPO/IBI.

VYBenuuutenbHble OPUOOPHI: Jymnbl py4yHas, IITaTHUBHAs, Mukpockom. P.I'yk,
A.JleBenryk. Yactu mukpockona. Mukponpenapar. [IpaBuia paboTbl ¢ MUKPOCKOIIOM.

Crpoenue kierkn. Tkanu KierouHoe crpoenue »xuBbix opranu3moB. Kierka.
Yacrtu knetku u ux HazHaueHue. [lonstre o Tkanu. TkaHW KUBOTHBIX U pacTeHui. Mx
GyHKITHM.

XUMHYECKHUN COCTAaB KJIeTKH XUMUYECKUE BellecTBa KIeTKU. Heopranuueckue
BEILIECTBA KJIETKHU, X 3HAYEHUE IS KIIETKU U opranu3ma. OpraHn4eckrue BENIeCTBA
KJIETKHU, UX 3HAYCHHUE JIJIS1 ’KU3HU OPTraHu3Ma U KIIETKHU.

IIpoueccsl KNU3HEAESATEIbHOCTH KJIETKH OCHOBHBIE MPOLIECCHI, MPUCYIIINE
YKUBOM KJIETKE: JIbIXaHUE, TUTaHUE, OOMEH BEIIECTB, POCT, Pa3BUTHUE, PA3MHOKEHHE.
Pa3mHoxeHue KieTku myTéM Aenenus. [lepegada HaciaeACTBEHHOro MaTepuana
JIOYEepHUM KJleTkaMm. B3anmocBs3anHas paboTa 4acTeil KJIeTKH, 00yCIIOBIMBatOIIas e€
KU3ZHEJEATEIbHOCTh KaK 1IEJIOCTHON KUBOU CUCTEMBbI — OMOCUCTEMBI

Jlabopamopnas padoma Ne 1.«13ydeHue yCTpOMCTBA YBEIUUUTEIbHBIX
pruOOPOB»

Jlabopamopnasn paboma Ne 2. <K 3HAKOMCTBO C KJICTKaMU PACTCHHI..

Paznen 2. MHorooopasue ;kuBbIX opranu3mos (16 4.)

HapcrBa xuBoil npupoast  Kiaccudukaims xKUBbIX OpraHu3MoB. Paznen
Ounonoruu — cucreMaruka. LlapcTBa KIeTOYHBIX OpraHu3MoB: OaKkTepuil, rpuooB,
pacTeHUi 1 )KMBOTHBIX. BUpyCHI - HekieTouHas (hopMa KU3HU: UX CTPOCHUE, 3HAUCHUE
1 Mephl NpOo(PUITAKTUKU BUPYCHBIX 3a00JieBaHui. By Kak HauMeHbIas eAMHUIA
KJIacCU(UKALIUU

BaxkTepuu: cTrpoeHne u )Ku3HeleATENIbHOCTh bakTepun - MPUMUTUBHBIE
OJIHOKJIETOUHbIE Opranu3Mbl. CTpoeHue 6aktepuil. PasMHOkeHne OakTepuil 1ejieHneM
KJIETKH HaJBoe. baktepuu kak camasi ApeBHss rpymnna opranu3MoB. [Tpouecchl
KU3HEIEATEIbHOCTH OaKTepUHl.

[Tonsitue 06 aBTOTpOhax U rereporpodax, MPOKapHOTax U FyKapruoTax.
3HauyeHue ODaKTepuii B mIpupo/e u s YejoBeka Ponbs Gakrepuil B mpupoe.
CumOuno3 KITyOeHBKOBBIX OaKTepuil ¢ pacTeHUsIMU. POTOCUHTE3UPYIONTUE OAKTEPHH.
[{nanobakTepuy Kak MOCTABIIMKK KUCIOpoaa B atMochepy. bakrepuu, o6nanarornime
pa3HbIMU TUIaMu oOMeHa BetecTB. [Iporecc Opoxkenusi. Poib 6akTepwuii B mpupoie 1 B
*Ku3HH yesoBeka. CpeacTBa 60phObI ¢ 00JIE3HETBOPHBIMU OAKTEPUSIMH.

Pacrenus [Ipeacrasnenne o dpiaope. OTIHUUTETEHOE CBOMCTBO PACTEHUM.
Xnopodumi. 3naueHue Gporocuntesa. CpaBHEHHUE KICTOK PACTEHUM U OaKTEpHit.
Jlenenue napcTBa pacTeHUM Ha TPYMIIbI: BOJOPOCIH, IBETKOBBIE (TIOKPHITOCEMEHHBIE),
rOJIOCEMEHHbBIC, MXH, TIJIayHbI, XBOIIH, TAIOPOTHHUKHU.

Crpoenue pacrennii. Kopens u mo6er. CioeButie Bogopocieii. OCHOBHBIC
pa3Inuusl MOKPHITOCEMEHHBIX U TOJIOCEMEHHBIX paCTEHUMN. POJIb IIBETKOBBIX PACTEHHI B
YKW3HU YEJIOBEKA.

Kusotnble [Ipencrasnenue o payne. OCOOEHHOCTH KUBOTHBIX.
OHOKIIETOYHBIE U MHOTOKJIETOYHBIE OPTaHU3MbIL. POJIb )KMBOTHBIX B MPUPOJE U KU3HU



YEJI0BEKa. 3aBUCUMOCTb OT OKPYXAIOILLEH CpeIbl.

I'pu6b1 OO1Ias xapakTepucTuka rpuooB. MHOTOKIETOYHBIE M OJIHOKIJIETOUHbIE
rpubsl. Hannuue y rpuboB Mpu3HAKOB pacTeHUH U KMBOTHBIX. CTpoeHHe Tena rpuda.
['pubnuLa, 06pa3oBannas rudamu. [lutanue rpudoB: canpoTpodsl, Mapa3UTHI,
CUMOUOHTHI ¥ XUITHUKHU. PazmHoxenue cnopamu. CumOno3 rpuda u pacTeHus —
rpubOKOpPEHb (MUKOPH3a).

MHuoroo0pa3sue u 3Ha4enne rpu6oB CTpoeHue NUANOYHbIX TpuOOB. IliiecHeBbIe
rpulObl, UX UCTIOIB30BAHUE B 3[PaBOOXPAHEHUU (AHTHOMOTHUK MEHUIIUIUINH).
OpnHokyeTouHbIe TPUOBI — IPOXKKHU. VX Hcronb3oBaHue B XJI€00NCUEHUH U
nuBoBapeHuu. Cheno0HbIe U A10BUTHIE TpUOLI. [IpaBuiia coopa u ynoTpeOaeHus
rpuboB B nuiy. [lapazutudeckue rpudsl. Poibs rpuboB B pupo/ie U B )KU3HU YEJIOBEKA.

Jinmaitnukn OO11as xapakTepUCTHKA JIUIIAMHUKOB. BHElTHee 1 BHyTpEeHHEe
CTpOEHUE, MUTAaHUE PA3MHOKEHHE. 3HAUYCHNE JTUIIAMHUKOB B IPUPOJE U KU3HH
yesoBeka. JIMmanHuKy — oka3aresv YuCTOThI BO3yXa.

3HaveHHe JKUBBIX OPraHMU3MOB B IIPMPOJAE U )KU3HH Yea0BeKa KUBOTHBIE U
pacTeHus1, BpeIHbIE IS YeNOBEKA. JKUBBIE OPraHU3MBI, ITOJIE3HBIE IS YEJIOBEKA.
B3auMoCBA3b 10JIE3HBIX U BPEIHBIX BUIOB B MPUPOJIEe. 3HAUEHHE OMOJIOTMYECKOrO
pa3Hoo0pa3usl B IPUPOJIE U KU3HHU YEJIOBEKa.

Jlabopamopnasa paboma Ne 3.«3HaKOMCTBO C BHEIIIHUM CTPOCHHEM TToOera
PACTEHHUS.

Jlabopamopnasa paboma Ne 4 «HabnronaeHue 3a nepeBHKCHUEM KUBOTHBIXY.

Paznen 3. ’Ku3nb oprannzmoB Ha miaHere 3emJst (9 4.)

Cpeapl xu3HM miiaHeTsl 3emuss MHorooOpasue yciaoBUil OOMTaHUs Ha IJIaHETe.
Cpenpl u3HU oprann3MoB. OCOOEHHOCTH BOJIHOM, MTOYBEHHOM, HA3€MHO-BO3IYIITHON U
opraHu3MeHHou cpeal. [Ipumepsl opraHu3MoB — oOuTaTenel ITUX CPel KU3HHU.

IKOJOrHYecKUe (PAaKTOPHI CpeAbl Y CIOBUS, BIUSIOIINE HA )KU3Hb OPTaHU3MOB
B MIpUPOJIE — IKosorndeckue (hakTopel cpeabl. DakTopbl HEXXUBOW NPUPOIBI, (AKTOPHI
YKUBOM IPHUPOJABI U aHTponoreHHsle. [Ipumepsl 3xo10rnueckux paxkTopos.

IIpucnoco0/ieHus OPraHM3MoB K ’KM3HU B npupoae BiusHue cpenpl Ha
opranu3msl. [Ipucnoco61eHHOCTh OPraHM3MOB K YCIOBHSIM CBOEIO OOUTaHMS.
buonoruueckas poJib 3alIUTHON OKPACKH Y )KMUBOTHBIX, IPKOUW OKPACKH U apoMara
LIBETKOB, HAJINYHUsI COLBETUM y PACTEHUM.

IMpupoanbie coodmecTBa [{eHHOCTH pazHoOOpa3us kuBoro Mupa. O0s3aHHOCTH
yesoBeka nepen [1oToku BemecTs Mex 1y KUBOM U HEKUBOM IIPUPOIOM.
B3aumoieiicTBrE KUBBIX OpraHU3MOB MEX 1y coOoi. [TumieBas uens. Pactenus —
MIPOU3BOIUTENIM OPTaHUYECKUX BEIIECTB; )KUBOTHBIE — NOTPEOUTENIN OPraHUYECKUX
BEILECTB; rpuObl, OakTepun — paznararenau. [loHsaTHe 0 KPyroBOpoTEe BEUIECTB B
npupoze. [Tousatue o npupogHom coobiectse. [IpumMepsl TPUPOIHBIX COOOIIECTB.

Ipupoausie 30861 Poccuu [lonsatre npupoaHoit 30Hb1. PazinuHbie TUIIBI
IIPUPOIHBIX 30H: BIAXXHBIA TPOIIMYECKUH JIEC, TAWra, TYHIPA, IIUPOKOJIMCTBEHHBIN JIEC,
crenb. [Ipupoansie 30861 Poccuu, nx odurarenu. Penkue u ncuesaroniue BUIbI
IPUPOJIHBIX 30H, TPEOYIOINE OXPaHbI.

Kv3Hb Opranu3sMoB Ha pa3HbIX MaTepukax [IoHsTHE O MaTEpPUKE KaK 4acTH
CYIIIH, OKPYXEHHOU MOPSIMU U OKeaHaMu. MHOroo0pasue >KMBOTro MUpa Hallen



rianeTbl. OTKPBITHE YEJIOBEKOM HOBBIX BHI0B Opranu3MoB. CBoeoOpaszue u
YHHUKaJIbHOCTB )KMUBOI'O MUpPa MaTepukoB: Appuku, ABctpaiuu, FOxHONU AMepukH,
CeBepHoii AMepuku, EBpaznn, AHTapKTHIBI.

7Ku3Hb OPraHu3MoB B MOPAX U OKeaHaX Y CIIOBUS KU3HU OPTaHHU3MOB B
BOJIHOM cpeze. OOuTaTenu MEIKOBOAMM U cpeaHux riryouH. [Ipukpennénanie
opranu3mbl. JKH3Hb OPraHu3MoB Ha O0bIInX riayonHax. [IpucnocobieHHoCTh
OpPTraHHU3MOB K YCJIOBUSAM OOUTaHUSI.

IInanupyemble pe3yabTaThl

[TpenmeTHbIe pe3yabTarhl: 1) hopMHUpoBaHKME IIEHHOCTHOTO OTHOIIECHHUS K JKUBOM
IpUpoJie, K COOCTBEHHOMY OpPTraHu3My; NOHUMaHHUE poJid OMOJIOruM B (hOPMHPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYUYHOM KapTUHBI MUDA;

2) yMEHUE MPUMEHSATh CHCTEMY OMOJOTMYECKUX 3HAHWI: PaCKPBIBATh CYIIHOCTh
KUBOTO, HAa3bIBaTh OTJIMYMA SKMBOTO OT HEXKHBOIO, MEPEYUCHATh OCHOBHBIC
3aKOHOMEpPHOCTH OpraHu3aiiy, (yHKIMOHHMPOBAaHUA OOBEKTOB, SIBICHUW, MPOLECCOB
KUBOM TPHUPOABI, IBOJIIOIMOHHOTO PA3BUTHUSl OPraHUYECKOr0 MHUpPA B €r0 €IUHCTBE C
HEXKUBOU MpUPOAOH; CHOPMHUPOBAHHOCTH TMPEJICTABICHUNA O COBPEMEHHOW TeOopuu
HBOJIFOLIMU U OCHOBHBIX CBUJIETENIbCTBAX IBOJIOLUU;

3) BnaJleHHe OCHOBAMH TOHSTHWHOTO anmnapara ¥ HAyYHOTO SI3bIKa OWOJIOTHH:
MCIIOJIb30BaHUE U3YyUYEHHBIX TEPMUHOB, IOHATUH, TEOPUI, 3aKOHOB U

3aKOHOMEPHOCTEH 111 OOBACHEHUS HAOJI0IaeMbIX OHOJOTUYECKUX OOBEKTOB,
SBJICHUU U IIPOLIECCOB;

4) moHUMaHUe Croco0OB IMOJyYCHUs OMOJIOTHYSCKUX 3HAHWN; HAJMYUE OIbBITA
UCIIOJIb30BAHUSI METOJOB OMOJIOTMM C LEJIbI0 M3YYEHHUS] KUBBIX OOBEKTOB,
OMOJIOTMYECKUX SIBJIGHUA W TIPOLIECCOB: HAOIOJIEHUE, ONHCaHUe, MPOBEICHUE
HECJOKHBIX OHMOJIOTMYECKHX OIBITOB M SKCHEPUMEHTOB, B TOM 4YHCIE C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U U(GPOBBIX TPUOOPOB U MHCTPYMEHTOB;

5) yMeHHMe XapaKTepu30BaTh OCHOBHBIC TPYIIBI OPraHU3MOB B CHCTEME
OpraHUYecKOro Mupa (B TOM 4HMCIie BUPYCHI, OAKTEpUU, PACTEHUS, TPUObI, KUBOTHBIE):
CTPOEHUE, MPOLECCHI )KU3HEAEATENBHOCTH, X IPOUCXOXKIECHUE, 3HAUCHUE B IPUPOJE U
KU3HU YEJIOBEKa;

6) yMcHUE OOBSCHATH IMOJIOKECHHE YEIOBEKA B CHCTEME OPraHUYECKOrO MHpa,
€ro MpOUCXOXKACHHUE, CXOJCTBA U OTJIMYHUS YEJIOBEKA OT >KUBOTHBIX, XapaKTEpHU30BaATh
CTPOEHHME W  NPOLECCHl  JKU3HEACATEIBHOCTM  OpraHuM3Ma  YeJOBEKa,  €ro
MIPUCTIOCOOJICHHOCTD K Pa3IMYHBIM SKOJIOTUYECKUM (PaKToOpam;

7) yMeHHE ONKChIBaTh KJICTKH, TKaHH, OpraHbl, CHUCTEMbl OpPraHOB WU
XapaKTEepU30BaTh BAKHEWINE OMOJIOTMYECKHE MPOLECChl B OpPraHU3Max pPacTeHH,
KUBOTHBIX U YETIOBEKA;

8) chopMUPOBAHHOCTh NPEJACTABICHHA O B3aWMOCBS3M  HACJICOBAHHMS
MOTOMCTBOM IMPU3HAKOB OT POAMUTENILCKUX (DOPM C OpraHU3alMei KIETKH, HaTMYUEM B
HE XPOMOCOM KaK HOCHUTENeH HacieICTBeHHOW WHGpOpMaluu, 00 OCHOBHBIX
3aKOHOMEPHOCTSIX HACIEJOBaHUS IPU3HAKOB;

9) chopMHUPOBAHHOCTH MPEACTABICHUIH 00 OCHOBHBIX (PaKTOpaxX OKPY KArOIICH
CpeIbl, UX POJU B >KU3HEAEATEIHLHOCTU U 3BOJIOLUU OPTraHU3MOB; IMpeICTaBICHHE 00
aHTPOIIOTEHHOM (paKTOpE;



10) chopmHupOBaHHOCTH TPEIACTABICHUNA 00 SKOCHUCTEMaxXx U 3HAYCHHH
OuopasHooOpasus; O TJI00ANbHBIX JKOJIOTMYECKUX MpoljemMax, CTOSAMMX Mepen
YeJIOBEUECTBOM U CIOCO0aX UX MPEOI0JICHHUS;

11) ymeHue pemath y4eOHbIe 3a/1a4i OMOJIOTHYECKOTO COICPIKaHUs, B TOM YUCIIC
BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBSI3U, MPOBOJIUTH PAcuéThl, JeJaTh BHIBOJBI Ha
OCHOBAHUH MOJYYCHHBIX PE3yIbTaTOB;

12) ymeHme co3fgaBaTh W NMPUMEHSTH CIOBECHBIE M TpaUUECKUE MOJCIU IS
OOBSICHEHUS CTPOCHHSI )KUBBIX CUCTEM, SIBJICHUI U MPOLIECCOB KUBOU MPUPOJIBL;

13) moHuMMaHHWE BKJIaJa POCCHUHCKMX M 3apyOeKHBIX YYEHBIX B pa3BHTHE
OMOJIOTUYECKUX HAYK;

14) Bnagenue HaBbIKAaMHU PabOTHI ¢ HH(pOpMaLHel OHOIOTHYCCKOrO COACPIKAHUS,
MPEACTAaBICHHON B pa3HOM ¢opme (B BHUIEC TEKCTa, TAOJIMYHBIX JAHHBIX, CXEM,
rpaduKoB, AMarpaMM, Mojenel, n300pakeHul), KPUTHIECKOTO aHaIn3a nH(popMaIuu u
OLIEHKH €€ JJOCTOBEPHOCTH;

15) ymeHHe TIIaHUPOBATh MO PYKOBOJCTBOM HACTaBHHMKA U MPOBOJIUTH yUECOHOEC
UCCIIEIOBAaHUE WJIM MPOEKTHYIO paboTy B 00JIacTH OMOJOTHM; C YYETOM HAMEUCHHOU
e GopMyIupoBaTh MpoOIeMy, TUIIOTE3y, CTaBUTh 3a/Ja4y, BHIOMpATh a/leKBaTHHIE
METOMBl JJIi WX pelmeHus, (POpMyIHUpOBaTH BBIBOJABI; IMYyOJUYHO MPEACTABIATH
MOJTyYEHHBIC PE3yIbTaThI;

16) ymeHue WHTErpupoBaTh OWOJOTUYECKHE 3HAHUS CO 3HAHWSMH JPYTUX
y4eOHBIX MPEIMETOB;

17) chopMHPOBAaHHOCTH OCHOB OSKOJOTHYECKOH T'PAMOTHOCTH: OCO3HAHHE
HEOOXOMMOCTH IUCTBUI MO COXpaHEHHIO OMOpa3HO00pa3us U OXpaHe MPUPOTHBIX

HKOCHCTEM, COXPAHEHHUIO U YKPEIJICHUIO 37J0POBbs YEJIOBEKAa; YMEHUE BhIOMPATH
I[eJIeBbIE YCTAaHOBKM B CBOUX JICUCTBUSIX M IOCTYNKax IO OTHOIICHHIO K >KUBOU
IPUPOJIE, CBOEMY 370POBbIO U 3I0POBBIO OKPY KAIOIIHX;

18) ymeHme HCIONB30BaTh MPUOOPETEHHBIC 3HAHUS W HABBIKU IS 370POBOTO
oOpasa >Xu3HH, cOaJaHCUPOBAHHOTO MUTAHUS W (PU3NYECKOW aKTUBHOCTH, HEMPHUSITHE
BPEIHBIX TPUBBIYEK M 3aBHUCHUMOCTEH; yMEHHE TNPOTHBOJCHCTBOBATH JDKEHAYYHBIM
MaHUMYJSIUSAM B 00J1aCTH 30POBBS;

19) oBnajeHue mMpreMaMu OKa3aHWs MEPBOW MOMOIIU YEJIOBEKY BBIPAIIMBAHUS
KYJIbTYPHBIX PACTCHUH M YX0/1a 32 IOMAITHUMH JKHBOTHBIMU;

B nmanHOM paszenie MpeACTaBISIIOTCS KOHTPOJbHO-U3MEPUTEIbHBIE MaTepUalbl,
KOTOpbIE HCIOJB3YIOTCS Uil OMNpENETeHUs YPOBHS JIOCTHXKEHHS OO0YYaroIUMHUCS
IUTAHUPYEMBIX METa- MPEIMETHBIX U MPEAMETHBIX Pe3yJIbTaTOB B paMKax OpraHU3aluu
TEKYIIETO KOHTPOJIsSI YCIIEBAEMOCTH M MPOMEXKYTOUHOM arrectanuu. [Ipu opranuzanuu
TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH OOYyYalOIIMXCsl CIEAYeT YUYUThIBaTh TPEOOBaHUS
dI'OC OOO K cucreMe OLEHKM JOCTHXKEHMS ILIaHupyeMmbix pesynbratoB OOII,
KOTOpasi I0JDKHA MpeyCMaTpUBaTh UCIIOJIb30BAHUE Pa3HOOOPA3HBIX METONIOB U (OopM,
B3aMMHO JOMOJIHSAIOIUX JIPYT Apyra (CTaHIapTU3UpPOBAaHHBbIE MUCHMEHHBIE U YCTHBIC
paboThbl, MPOEKThI, MPAKTUYECKUE U JIA0OpATOpHbIE pabOThI, TBOPYECKHE pPabOTHI,
caMOaHaJIM3 M CaMOOLIEHKa, HaOJIOJEHHE, UCHBITAaHUS M HMHOE). BpIOOp yKa3zaHHBIX
HU)KE TUIIOB U IPUMEPOB KOHTPOJIBHBIX M3MEPUTENBHBIX MaTepuaioB 00yCIOBIEH



NEAArorTHYecKo M METOJUYECKON IeJIeCO00pPa3HOCThIO, € YYETOM MpPEeIMETHBIX
ocobenHocteit kypca «buonorus 5—9 xmacc». Tectbl U 3amaHust pa3zpaboTaHbl B
cootBeTcTBUM ¢ (popmarom EI'D m ['MA, uro mo3Bosisger naxe B paMKax yCBOEHHUS
IPAKTUYECKON YacTH MPOrpaMMbl OTpadaThIBaTh OOLIEYUEOHbIE U MPEIMETHBIC 3HAHUS
U yMmeHusa. IlepeyeHb OLIEHOUHBIX MPOLEAYpP MAOKEH ObITh ONTUMAJIbHBIM U
JOCTaTOYHBIM JJIsl ONPEIEIICHUSI YPOBHS JOCTUXEHHUS OOYyYarOIIUMHUCA NPEAMETHBIX U
METalpeIMETHBIX  pe3ynbTaroB. Dukcauus pe3yJbTaTOB TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH OOYYArOIIMUXCSl OCYIIECTBIAETCA B COOTBETCTBUM C IPUHATOM B
0o0pa30BaTeIbHON OpraHU3ali CUCTEMOM OLICHUBAaHMUSL.
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KanenpapHo-temaTuieckoe IaHUPOBaHHUe, S KJIACC

Nenn
/i

Hara

SA

5b

5B
ST

HanmeHnoBanne pasacia,
TCMBI

KommuectBo yacos

Bcero

Teo-
pus

IIpaktn
Ka

Dopmbl
aTTecTaluu

(KOHTPOJIs)

3aKoHOMEpPHOCTH
JKH3HHM HA KJIETOYHOM
YPOBHe.

5

4

1.1

BBOJHBIN UHCTPYKTaX
no Tb npu npoBenennu
YPOKOB C
MCII0JIb30BaHHUEM
JIabopaTOPHOTO
060pyZ0BaHUSI.

1.2

MeTozbl U3y4yeHUA
’KUBBIX OPraHU3MOB:
HabJII0leHHE,
M3MepeHue,
3KCIIepUMEHT.

1.3

YBennuuTe ibHbIE
NPUOOPBI: JYIbI
pyuHas, IITaTUBHaH,
Mukpockon. P.I'yk, A
JIeBeHryk.

14

JlabopamopHas
pa6oma Ne 1

«HU3yyenune
yCTpOUCTBA
yBeJIMYUTEbHBIX
npubopOB»

1.5

KneTo4yHoe cTpoeHue
OpraHU3MOB.

JlabopamopHas

paéoma Ne2
«IIpurorossieHue
MUKpoOIpenapara
KOXKHUIIbI JIYKa»

1.6

MHorooGpasue KJI1eToK

Jla6opamopHas
pa6oma Ne 3

«3HAaKOMCTBO C
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K/IETKaMHU paCTeHHﬁ>)

1.7

TkaHH.

Jla6opamopHas
pa6omaNe4
«3HaKOMCTBO C
TKaHAMU KUBOTHBIX U
pacTeHHu»

1.8

OcobeHHOCTH
XUMHUYECKOT0 CO-CTaBa
*KUBbIX OpP- TAaHU3MOB:
HeopraHU4YecKue U op
raHu4yeckKue
BelleCTBa, UX POJIb B
opraHvsme

buomoruyecku
M IUKTaAHT

1.9

[IpoMexxyTo4HOE
TeCTUPOBaHUE 110
TeMe «buoJsioruss —
HayKa O )KUBOM
MHpe»

buosornuecku
W IUKTAHT

MHorooo6pasue
’)KUBBIX OPraHU3MOB

16

10

2.1

Besimkue ecrecTBO-
HUCIbITATEJIH.
IIpakmuyeckasn
pa6oma Ne1:
«Hcnonbp3oBaHue
VHTEPHET PecypcoB
JIJIS1 TIOATOTOBKU
COOOIIEHUH 0 BEJIUKUX

€CTECTBOUCIIbITATE/IAX
»

2.2

bakTtepuu.
MHoroo6pasue
6aKTepuH.

2.3

bakTepuu: ctpoenue u
)KU3HeeATeJlbHOCTb

2.4

3HauyeHHe GaKTepUi B
npupoje u s
YyeJI0BeKa

2.5

PactreHus. MHOroo6pasue
pacTeHuH.

2.6

JlabopamopHas
pa6oma N 5 «3Ha-
KOMCTBO C BHEIITHUM
CTPOEHHEM PACTEHUSI»

2.7

3HayeHUe pacTEHUH B
NpUPOJie U )KU3HU
YyeJIOBEKa.

2.8

KusotHble. CTpoeHue
KMUBOTHBIX.
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2.9

MHoroo6pasue
*KUBOTHBIX, UX POJIb B
NPUPO/JIe U KU3HU
yeJioBeKa.

2.10

Hab6sopeHnue 3a mepe-
JBIKEHUEM >KUBOTHBIX.

2.11

JlabopamopHas
pa6oma N26
«HabJuroenne 3a
nepeiBXeHUEM
KUBOTHBIX»

2.12

['pu6HsI.

2.13

MHoroo6pasue
rpuboB.
JlabopamopHas
pa6omaNe7 «CtpoeHue
TJIECEHU MyKOpa»

2.14

Posib rpu6oB B npupoe
Y J)KM3HU YeJI0BeKa.

2.15

JINmaiHUKU.

IIpakmuueckas
pa6oma Ne2

« C6op 1 opopmiieHuE
repbapus»

2.16

[IpomexyTO4HOE
TeCTUPOBaHUe 10 TeMe
«MHoroo6pasue
>KUBBIX OPraHM3MOB»

bromoruyecku
M TUKTAHT

7Kusup
OpraHu3MoOB Ha
IUIaHeTe 3eMJida

3.1

Bauaunue
9KO0JIOTUYECKUX
dakTopoB Ha
OpraHU3Mbl

3.2

JKoJIOTHYEeCKUe
dakTOpHBI Cpesbl.

3.3

YcnoBus, Baugwomue Ha
*KM3Hb OPTaHU3MOB

B IPUPO/IE,

3.4

daKTOpPbI HEKUBOU IPU
po/ibl, GaKTOPbI XKUBOU
NPUPOJBl U
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dAHTPOIIOT€HHbIE.

3.5

[IpuMepnl
9KO0JIOTUYECKUX
bakTOpOoB

3.6

YesioBek U npupoja
H3meHeHUe
4YeJIOBEKOM OKpY:Kalo-
el cpepbl.

3.7

Ba)KHOCTb OXpaHbI
»KUBOT0 MHUpa IJIa-
HeTbl

Kpyeaavlii cmoa
«3auiuTa pedepa-
TOB: «OxpaHa
OKpY’Karolllei cpe/ibl.

Pedepar

3.8

lleHHOCTb pa3HO06-
pasus )KUBOTO MUpa.
KpacHas kHura.
BepmyaavHas
IKcKypcus: «Ilo
ctpaHuLaM KpacHou
KHUTU»

Otuér

3.9

Hmoezoeoe
mecmuposeaHue no
meme: «;Ku3Hb
OpTraHU3MOB Ha
nJiaHeTe 3eMJIsI»

buosornuecku
W IUKTAHT

Bcezo:

34 yaca
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