MYHHUHUTIA/IBHOE BIOUKETHOE OBHIEOBPA3OBATEJILHOE YYPEXK/JIEHUE
"CPEJHSS OBUIEOBPA3OBATEJILHAS IIKOJIA Ne12 CTAHUIIBI HE3JIOBHON

S 27 DY wona \'-3, N
PACCMOTPEHO COTJIACOBAHO T g L -

Ha 3aceanuu Pykosoaureans LlerTpa JLup 1&)““{7}_)1,\ 012

MeToam4eckoro coseta  «Touka poctay C1 -K’leﬁﬂbh c :e

npotokoa No 1 K 227 4 ZB.B.Sxydeuxo /7 \\ e 4 er:‘u\a eBa
/ (]

or 29.08.2024 r. 29.08.2004T. i

POCTA

PremepaneHan CETE HEHTPOE
£CTeCTECHHO-HAVHHOH H
TEXHOJIOTHH €CKOi HANMPABICHHOC TEH

TOUYKA !

JlonosiHUTEIbHAA 001I€00pa3oBaTeIbHAS
o01epa3BUBaKOIIAA IPOrPAMMAa €CTECTBEHHO-
HAYYHOU HANIPABJIEHHOCTH 1O 0M0JI0THH (5 KJ1acc)
C UCIO0JIb30BaHUEM 000PYI0BAHMS LIEHTPA
«Touka pocray»

Pa0ouasi mporpaMmMa cocTaBjieHa HA OCHOBaHMHU padoyeil mporpamMmsbl O OMOJIOTUU TS
5-9 KJjaccoB C MCHOJb30BaHUEM O0OOpyIoBaHUsl LEeHTpa «Touka pocTa», METOIUYECKOE
nocooue, B.B.bycnakos, A.B.IleineeB. Mocksa, 2021r.

Cpok peanuzaiuu nporpammbi: 2024-2025 yueOHbIN T0o1
[lenaror nononuutensHoro oopazosanus: Hazapsin ApeBuk ApTypoBHa



IosicHUTENILHAA 3ANINCKA

Ocnamienue 0011€00pa30BaTENbHBIX IIKOJ COBPEMEHHBIM aHAJOTOBBIM U
nudpoBbIM  000pYy/IOBaHHMEM  SIBIIIETCA  MaTepHalibHOW  0a3oil  peanuzaiuu
denepaabHOr0 TOCYJApCTBEHHOTO 00pa30BATENbHOIO CTaHIApTa. JTO OTKPHIBAET
HOBBIE BO3MOXKHOCTM B YpOYHOM M BHEYPOUHOHM, BHEKJIACCHON JESITEIIbHOCTH W
SBJIIETCSI HEOTHEMJIEMBIM YCJIOBHEM (HOPMHUPOBAHUSI BBICOKOTEXHOJOTUYHOM CpeJibl
IIKOJIbI, 6€3 KOTOPOIl CII0KHO

NPEACTaBUTh HE TOJILKO MpoQuibHOE OOy4YeHHEe, HO U COBPEMEHHBIN
oOpa3oBaTenbHBIN Mpoliecc B 1eioM. Pa3zpacraercs mojie B3aMMOJEHCTBUS yUYE€HUKA U
YUUTEIIS, KOTOPOE PACIPOCTPAHSIETCS 32 CTCHBI IIKOJIBI B PEabHBIA M BUPTYaTbHBIN
counyMm. Hcmonb3oBaHnue  yueOHOTO  0OOpPYIOBaHHUS  CTAHOBUTCS  CPEICTBOM
oOecIieueHust 3TOr0 B3aWMMOJICHCTBUS, TEM 00JIee B YCIOBHUSIX OOy4YEHHUS MPEIMETy Ha
yIIyOJIEHHOM YpOBHE, MpeanojaracMoM mpodunusanueid oOyuenus. B pamkax
HaAIlMOHANBHOTO TIpoekTa «OOpa3oBaHWE» CTAJIO BO3MOXKHBIM OCHAICHUE MITKOJ
COBpeMECHHBIM oOopymoBanueM T1eHTpa «Touka pocrta». BHempenme 3TOTO
00OpyZIOBaHUSl TO3BOJISIET KAYECTBEHHO HW3MEHHUTh IIpoliecc OO0yueHHUs OHOJIOTHUU.
[TosiBnsieTcss BO3MOKHOCTh KOJMYECTBEHHBIX HAOIIOJCHUI U OMBITOB JJIS TMOJYy4YEHUS
JIOCTOBEpHON HH(pOpMaIMK O OMOJOTHYECKUX Mporeccax u oObektax. Ha ocHoBe
MOJIYYCHHBIX HKCIIEPUMEHTAJIBHBIX JAaHHBIX O0y4YaeMble CMOTYT CaMOCTOSATEIHHO
JienaTh BBIBOJBI, 0000IIATH PE3yibTaThl, BBISBISATH 3aKOHOMEPHOCTH, YTO Ha HaIl
B3TJISZ,, CIOCOOCTBYET IMOBBINICHUIO MOTHBAIIMM OOYYEHHs IIKOJIHHUKOB. Bbicokas
CIIOHOCTH ~ pabOTBl  C  COBPEMEHHBIM  IU(MPOBBIM,  OOECIeUYEeHHE ero
pabOTOCTIOCOOHOCTH, HENOCTATOYHOCTh METOJAMYECKOro obecredeHuss — BCE ITO
3a4acTyl0 BCTYIa€T B TIPOTHUBOPEUHE C HEIOCTATOYHOCTHIO HH(POPMAIMOHHBIX H
WHCTPYMCHTAJILHBIX KOMIICTCHIIMM Temarora. PaspereHue MaHHOTO KOH(IIMKTA
BO3MOXKHO B MPAKTHYECCKOW JESITCIIBHOCTH, B BBIMOJHEHUU JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX PpadOT, OpraHu3aluM J1abOPaATOPHOTO HKCIEPUMEHTA, B OpraHU3alUud
MPOEKTHON M y4eOHO-HCCIIEI0BATENbCKONW NEATENBHOCTH oOyuaronmxcsa. B mpoiecce
HKCIIEPUMEHTATILHON pabOThl ydaliuecss MPUOOPETAIOT OMBIT MO3HAHUSI PEATbHOCTH,
SIBJISIOIIUIICS Ba)KHBIM 3TarioM (OPMUPOBAHUS y HUX YOEKIIEHUU, KOTOpPHIE, B CBOIO
ouepe/ib, COCTABJISIOT OCHOBY HAydyHOTO MHUpPOBO33peHHs. B To ke Bpems
oTpabaThIBaeTCsl  METOJMKA  IMOCTAHOBKU  JKClepuMeHTa. lMeHHO  mosToMy
npeajiaraéMble B JIAaHHOM TOCOOWMU YPOKH, JTAOOpATOPHBIE M TPAKTUYECKHE PaOOTHI
CHAaOXXEHbBl ~ METOJIMYECKUM  KOMMEHTapueMm, MaTpuileii s COOCTBEHHOTO
poeCCHOHANILHOTO TOUCKA, NI aJanTallid MaTepUaloB K YCJIOBHSIM KOHKPETHOTO
0o0pa30BaTeIbLHOTO  VUPEXKIACHUSA. TeMaThka pacCMaTPHBAeMbIX OSKCIECPHUMEHTOB,
KOJMYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKTYpE NPHUMEPHON 0Opa30oBaTeILHOM
nporpaMmbel  TIo  OmoJsoruu,  cojepkanuio  demepanbHOrO0  TOCYAapCTBEHHOTO
obpazoBatenpHoro cranaapra (PI'OC) ocHoBHOro oOIiero oOpazoBaHUsI.
[TocTaBsieMbIe B IIKOJIBI COBPEMEHHBIE CPEICTBA OOYUCHHS, B

pamKkax TmpoekTa IieHTpa «Touka pocTa», COAEpKaT Kak YKe€ H3BECTHOE
o0opyZ0oBaHWE, Tak W TNPUHIMIHAIBHO HOBoe. I[Ipexnme Bcero, 310 I1MGPOBHIC
naboparopuu ¢ HabopamMu AATYMKOB, MO3BOJISIIOIINE MTPOBOAUTE U3MEPEHUS



bU3MYEeCKUX, XUMUYECKHUX, (DU3MOJOTUYECKUX IMapaMeTpPOB OKpYXarolled cpeabl U
opranu3MoB. B ocHOBYy 00pa3oBaTelbHONM MPOrpaMMbl 3aJ0KEHO MPUMEHEHHUE
upoBbIX Jabopatopuil. PaccMoTpeHHBIE B MOCOOMH OMBITHI MPOILIH MIUPOKYIO
anpobannio. MHOToNeTHsIs TMpakTUKa HCIONb30BaHUS LHUQPPOBBIX JgadopaTopuil u
MUKPOCKOITMYECKONH TEXHUKHA B IIKOJIC TOKa3ajga, Y4TO COBPEMECHHBIC TEXHUYECKUE
cCpeacTBa OOy4YeHHUSI HOBOTO TOKOJEHHS TO3BOJSIIOT JOOUTHCS BBICOKOTO YpPOBHS
YCBOCHUSI 3HaHWHM, (GOPMHPOBAHUA TMPAKTUYECKUX  HABBIKOB  OHMOJIOTHYECKHUX
UCCIIEIOBaHUM, YCTOWYMBOTO POCTa MO3HABATEIBHOIO HMHTEpEca MIKOJIHHUKOB U, Kak
CIIEJICTBHE BBICOKOTO YpOBHsI ydeOHOU MoTuBanuu. Hactosmiee mocobue mpu3BaHO
MOMOYb T[elaroraM B pealu3alu o0pa3oBaTENbHBIX MpPOrpaMM OOIIETO U
JOTIOJTHUTEBHOTO 00pa30BaHusl, B pa3pelIeHUH BO3HUKAIOIINX TPYIHOCTEN Npu paboTte
c obopyaoBanuem 1eHTpa «Touka poctay.

eab 1 3axa4M NpOrpamMmabl

- peanu3anus OCHOBHBIX O0IIe00Opa30BaTeIbHBIX MPOrpaMM IO Y4EOHBIM
npeaMeTaM  eCTECTBEHHO-HAyYHOW HampaBlIeHHOCTH, B TOM YHCIE B  paMKax
BHEYPOYHOM 1eATEIbHOCTH 00yUYaIOINXCS;

-pa3paboTka U peanuzanus Pa3HOYPOBHEBBIX JOTIOJTHUTETBHBIX
0011e00pa3oBaTeIbHBIX MPOTPAMM E€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH, a TaKKe
WHBIX ITPOTPAMM, B TOM YHCJIC B KAHUKYJISIPHBIN TIEPHOI;

- BOBJICUCHHE YYaIIUXCS M TEJArOTHYeCKUX pPAOOTHUKOB B IPOCKTHYIO
NEATEILHOCTD; - OpPTaHMW3aIUs BHEYUYCOHOW IEATEITHPHOCTH B KAHUKYJSPHBIA TIEPUO,
pa3paboTka W peanu3alus COOTBETCTBYIOIIMX OOpa30BaTEIbHBIX MPOrpPaMM, B TOM
yucie JUis Jlareped, OpraHu30BaHHBIX O00pa30BAaTENbHBIMU  OpPraHM3aAlMsSIMU B
KaHUKYJISAPHBIN MIEpUOI;

- TIOBBIIICHHE MPOPECCHOHAIBHOIO MACTEPCTBAa NEAArormuyeckux pabOTHUKOB
IEHTPa, pEeaTU3yIONMX OCHOBHBIE M JIOMOJHUTEIbHBIE 00IIe00pa3oBaTEIbHBIC
nporpammbl.  Cozmanume  1neHtpa «Touka  pocTta» — mpeArnojiaraeT — pa3BUTHE
oOpazoBaTeabpHON UHPPACTPYKTYphI 00111e00pa3oBaTeIbHON OpraHU3alui, B TOM YHUCIIE
OCHallleHHe 00111e00pa30BaTeIbHON OpraHU3aluu:

- 000opyaOBaHHUEM, CpeACTBAaMH OOYYEHHs] W BOCIHMTAHUS AJIA U3ydeHUs (B TOM
YHUCJIe SKCIEPUMEHTAIIBHOTO) TIPEAMETOB, KYPCOB, TUCIUIUINH (MOYJIel) €CTECTBEHHO-
HAyYHOW HAMpaBICHHOCTH TPU pealu3allid OCHOBHBIX 0011eo0pa3oBaTeIbHBIX
IporpaMM M JTOTIOJHHUTEIBHBIX 00I1e00pa3oBaTeNbHBIX MPOTPAMM, B TOM YHWCIE IS
pacipeHust CoAepKaHus yaeOHBIX mpeamMeToB «Dusukay, «Xumusy», «buonorus»;

- o0opynoBaHuEeM, CpeACTBAaMH OOYy4Y€HHsS ¢ BOCHUTAHUS IS pealu3aluu
IPOrpamMMm JIOMOJIHUTEILHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHON HAIIPABICHHOCTEHH;

- KOMIIBIOTEPHBIM U HHBIM oOopynoBaHueM. [IpodunbHBII  KOMIUIEKT
00OpyZOBaHUS MOXET OBbITh BBIOpPaH i 00IEe00pa30BaTENbHBIX OpTraHU3AIINM,
UMEIOINX Ha MOMEHT co3Janus mneHTpa «Touka poctay HAOOp CPENCTB OOy4YeHHS H
BOCIIUTAHUS, TMOKPHIBAIOIMINNA CBOMMHU (DYHKIIMOHAILHBIMU BO3MOXKHOCTSMH 0a30BBIC
MOTpPeOHOCTH

npu HW3yYeHUM Yy4eOHBIX mpeameToB «Dusukay, «Xumus» u «buomorusy.
[Tepevyerb, MUHIMAJIBHO HEOOX0AMMBIC (YHKITMOHATBHBIC U TEXHUYECKUE TPEOOBAHUS



MUHHUMAJIbHOE KOJMYECTBO OOOpYAOBaHMS, PACXOAHBIX MAaTEPHANIOB, CPEACTB
OoOy4eHHMs U BOCTIMTAHMSI JIJIsl OCHAILEHUS HEHTPOB «Touka pocTay, onpeaeisorcs

pPErMOHAIBHBIM KOOPJIUHATOPOM C YUETOM MPUMEPHOTO MEpeyHs: 000py10BaHMS,
pPacxXoJHBIX MaTEPUaJIOB, CPEICTB OOYUCHHUS U BOCTIUTAHUS JJIS CO3/IaHUS U

oOecrniedyeHrss GyHKIIMOHUPOBAHUSA IICHTPOB 0Opa30BaHUsl €CTECTBEHHO-HAYYHON
HanpaBineHHocTH  «Touka poctay B 00meoOpa3oBaTeNbHBIX  OpraHU3aAIUX,
pPacHoJIOKEHHBIX B CEIBCKOM MECTHOCTH M MallbIX ropoaax. IIpo@uibHbIi KOMILIEKT
obopynoBaHusi  obecreuuBaeT  APGEKTUBHOEC  JOCTHKEHHE  00pa30BaTENIbHBIX
pe3ynbTaToOB 00YYAIOUIUMUCS 110 MPOTpaMMaM €CTECTBEHHO-HAYYHOW HAIPaBJICHHOCTH,
BO3MOXKHOCTh YIJTYOJIEHHOTO HW3Y4YEHHUS! OTHAENbHBIX IMPEIMETOB, B TOM YHCIE IS
dbopMHpoBaHUsS  U300pETATEIBCKOrO, KPEaTUBHOTO, KPUTUYECKOTO  MBIIUICHHUS,
pa3BUTHS PYHKIMOHAIBHONU TPAMOTHOCTH y 00YyYarolIuXcsi, B TOM YUCJIE €CTECTBEHHO-
HAy4YHOM M MaTeMaTH4eCKOW. ODKCIEPUMEHT SBISETCA HWCTOYHHKOM 3HAaHUUA W
KpUTEpUEM HX HCTUHHOCTH B Hayke. KoHuemmusi coBpeMEHHOro 00pa30BaHUsA
MOJIPa3yMEBAET, YTO B YYEOHOM SKCHEPUMEHTE BEAYIIYIO pOJdb JAOKEH 3aHSTh
CaMOCTOSITEIIbHBIA MCCIEA0BATENbCKUN YYEHUYECKUN JSKCIepuMeHT. CoBpeMEHHBIE
IKCIIEPUMEHTAJIbHBIC HCCIEIOBAHMS MO OWOJOTHH YXE TPYIHO TPEACTaBUTH 0e3
MCIIOJIb30BaHUS HE TOJILKO aHAJIOTOBBIX, HO U U(PPOBBIX U3MEPUTENBHBIX MPUOOPOB. B
denepaibHOM TOCyAapCTBEHHOM oOpa3oBarenbHOM cra”aapte (PI'OC) mnponucano,
YTO OJHMM M3 YHHUBEPCAIBHBIX YUEOHBIX ICHCTBHUM, MPUOOpPETAEMBIX YYaIlIUMUCS
JOJDKHO CTaTh YMEHHE «IIPOBEJIEHUS ONBITOB, IPOCTBIX AKCHEPUMEHTATbHbBIX
UCCIIEJOBAaHUM, MPSIMBIX M KOCBEHHBIX M3MEPEHHUI C HCIOJIb30BAHUEM aHAJIOIOBBIX U
IU(GPOBBIX HU3MEPHUTENBHBIX MPUOOPOB». YYEOHBI SKCIEPUMEHT IO OWMOJIOTHH,
OPOBOJAMMBI HAa TPAJULIUMOHHOM OO0OpYyIOBaHUHM, 0€3 NpPUMEHEHUs IUPPOBBIX
J1a0opaTtopuii, HE MOXKET MO3BOJIUTH B MOJHOM MEPE PEIINUTh BCE 33JJa4d B COBPEMEHHOMN
HIKOJIE. DTO CBA3aHO C PAJOM IPUYUMH:

- TPaIWIMOHHOE IIKOJIHHOE OOOpYyAOBaHME H3-32 OTPAHWYCHHS] TEXHHUUYECKHUX
BO3MOXKHOCTEH HE TI03BOJISIET MPOBOAUTH MHOTHE KOJMYECTBEHHBIE UCCIIEIOBAHUS;

- JUINTEIBHOCTh MPOBEACHUS OMOJIOTHYECKUX MCCIIEIOBAaHUN HE BCETAa

- COTJIaCYeTCs C NJTUTENbHOCTBIO YUEOHBIX 3aHATU;

- BO3MOXXHOCTh TPOBEJACHUS MHOTHUX  HCCICIOBAaHWA  OTPAHMYUBACTCS
TpeOOBaHUSIMU TEXHUKH Oe3omacHoctu u np. [{udposas naboparopusi MOTHOCTHIO
MEHSIET METOJMKY U COJEp)KaHWE OHKCIEPUMEHTAIbHONW JIEATEIHbHOCTH W pelIaeT
BBIIIICTIEpeUnCIIeHHbIE TTpoOieMbl. [IIUpokuii cCiekTp AATYMKOB MO3BOJSIOT YUAITUMCS
3HaKOMUTHCS C TapamMeTpaMud OWOJIOTUYECKOTO OKCIIEPUMEHTa HE TOJBKO Ha
KayeCTBEHHOM, HO U Ha KOJIM4ecTBeHHOM ypoBHe. Lludposas nabopaTopusi mo3BosseT
BECTH JUIUTEIbHBIN SKCIIEPUMEHT J1aXK€ B OTCYTCTBUHU SKCIIEPUMEHTATOPA, a YaCTOTa UX
U3MEpPEHHI HEeIMo/ABIIACTHA YEeJIOBEYECKOMY BocHpusThio. B mpouecce dopmupoBanus
HKCIIEPUMEHTAIbHBIX YMEHUN Y4YeHUK OOydaercs MpencTaBIsATh HHPOpMaIuio 00
UCCJIEIOBAaHUU B YETHIPEX BUAAX:

- B BepOaJbHOM: ONMCHIBATH HKCHEPUMEHT, CO3/aBaTh CJOBECHYIO MOJEIb
IKCIIEPUMEHTA, (PUKCUPOBATH BHUMAHUE HA U3MEPSEMBIX BEIIMYMHAX, TEPMHUHOJIOTUY; -
B TaOJIMYHOM: 3aIOJIHATH TAOJMIIBI JAHHBIX, JISKAIIUX B OCHOBE TIOCTPOCHUS TPaPHUKOB
(TIpu 5TOM y y4YalIuxcsi BOSHUKAET MEPBUYHOE MPEJACTaBICHNE O MacIITabax BEJIUYHH);
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- B TIpaduyuecKkoM: CTPOUTh TIpa@UKW TO TaOJUYHBIM JAHHBIM, YTO HJa€T
BO3MOYKHOCTh IEpeX0Ja K BBIABMKEHHUIO TUIIOTE3 O XapaKTepe 3aBUCHUMOCTU MEXIY
BeIMYMHAMU (TIpU STOM YYHUTENIb [IOKA3bIBa€T MPEUMYIIECTBO B BH3yalU3alllU
3aBHCHUMOCTEH MEXIy BEIMYMHAMH, HAIJSIAHOCTh M MHOTOMEPHOCTB); B BHJIE
MaTeMaTHYECKUX YypaBHEHHWI: JaBaTh MAaTEMaTH4YEeCKOE OMNHCAHHE B3aUMOCBSI3U
BEJIMYMH, MaTeEMaTH4YeCKoe 0000I1IeHHE.

- (hOpMHUPOBAHHE HCCIEAOBATEIBCKUX YMEHUN YUAIIUXCSI, KOTOPBIE BBIPAKAIOTCS
B CIEAYIOIIUX JEHUCTBUAX:

1. onpenenenune NpooIeMbI;

2. IOCTaHOBKA MCCJIEI0BATENHLCKON 3a/1a4u;

3. MJIaHUPOBAHKE PEIICHUS 3a]1a4H;

4. IOCTpOEHUE MOJIETIEH;

5. BBIIBIDKEHHUE TUTIOTE3;

6. sKcriepUMEeHTalbHAs TPOBEPKA TUIIOTES;

7. aHau3 JaHHBIX YKCIIEPUMEHTOB WJIA HAOJIIOICHUI;

8. ¢opmynupoBanue BbIBOOB. llocienHue roasl y ydammxcs HaOJt0aeTcs
HU3Kash MOTHBAIUsl M3yYEHUS €CTECTBEHHO-HAYYHBIX IUCLHMIUIMH M KaK CJIEACTBUE
najieHue kadectBa oOpas3oBaHusa. [locTaBisiemble B ILIKOJIBI COBPEMEHHBIE CPENCTBA
oOyueHus, B paMKax mpoekTa «Touka pocTa», CoAepKaT KaK y>K€ XOpOIIO U3BECTHOE
o0oOpyZOoBaHWE, TAaK M MPUHUUIIMAIBLHO HOBOE. OJTO UU(POBBIE J1adOpaTOpuu U
JaTYNKOBBIE CHCTEMBI. B 0CHOBY 00pa3oBaTebHON IPOrpaMMBI 3JI0KEHO TPUMEHEHHE
1 poBbIX TabopaTopuil. TeMaTuka NpeaoKeHHBIX IKCIIEPUMEHTOB, KOJTMYECTBEHHBIX
OTIBITOB, COOTBETCTBYET CTPYKType NpPUMEpPHOW 0Opa3oBaTeNbHON MPOTPAMMBI IO
ouonoruu, coaepkaHulo DeAepanbHOrO0 TOCYJApCTBEHHOTO  00pa30BaTENIbHOIO
crangapta (DOI'OC) ocHoBHOro 001IeTO OOpa3oBaHus. PaccMOTpeHHBIE B TMOCOOUH
ONBITHl MPOLUIM IIUPOKYI anpoOanuioo. MHOToneTHsAs NpakTUKa HUCIOJIb30BaHUS
XuMHueckux npubopos, LIJI B mikose mokasana, 4TO COBPEMEHHBIE TEXHHU- UYECKHE
cpeacTBa OOydYeHHUSI HOBOTO IOKOJIEHHS TIO3BOJISIOT JOOUTHCS BBICOKOTO YpPOBHS
YCBOEHHS Y4YeOHOro marepuajia, yCTOWYMBOIO pPOCTa IO3HABATEJIBHOIO MHTEpeca
HIKOJIbHUKOB, T.€. MPEOJIOJIETh T€ MPOOJIEMbI, O KOTOPBIX TaK MHOTO TOBOPST, KOrna
pedb 3aXOAMT O COBPEMEHHOM IIKOJBHOM OHoOJIOrMYecKoM oOpa3oBaHuM. JlaHHOE
METOMYECKOE MMOCOOHE aJpecOBAHO YUYUTEISIM OHOJIOTMM , KOTOpBIE PpPEaTU3yIoT
oOpa3oBaTeabHbIE MPOTPAMMBI C HUCTIOIB30BaHUEM 000py1oBaHus « Touka pocTay.

Conep:kanue nporpamMmmbl

Paznen 1. 3akoHOMEPHOCTH KU3HHM Ha KJIECTOYHOM ypoBHE (94.)

Hayka o s;xuBoii npupoae Yenosek u npupona. ZKMBble OpraHU3Mbl — BayKHas
4acTh MPUPOJIbI. 3aBUCUMOCTD dU3HU MEPBOOBITHBIX JIIOJIeH OT mpupoasl. OxoTa u
cobupatenbcTBO. Hauano 3emnenenust u ckotoBojicTBa. KynbTypHble pacTeHus U
JOMalTHue )KUBOTHBIE. Hayka o suBoit mpupoie — Ouoiorus

Metoabl n3yuenusi npupoabl Vcrnoias3oBanue OMOJIOTHYECKUX METOI0B AJIs
U3Yy4EHHUS JIH0O0r0 KUBOTO O0BEKTA.

OO1ue MeTobl U3yUeHHUs: IPUPO/Ibl: HAOIIOACHHE, OTIUCAHUE, U3MEPEHUE,
JKCIIEpUMEHT. Vcnonbp3oBaHue cpaBHEHUS U MOJICTUPOBAHUS B JIAOOPATOPHBIX



YCIOBUSIX.

YBeanuurteabHble pudopbl Heo6XoaMMOCTh NCTIOIB30BaAHUS
YBEIUYUTENbHBIX IPUOOPOB NPU U3YUEHUU OOBEKTOB KUBOM MPUPO/IBI.

VYBenuuuTenbHble MPUOOPHI: TYTbl pyyHas, ITaTuBHAas, MUKpockomn. P.I'yk,
A.JleBenryk. Yactu mukpockona. Mukponpenapar. [IpaBuia paboTbl ¢ MUKPOCKOTIOM.

Crpoenne kierku. Tkanu KineTtouHnoe cTpoeHne )KUBbIX OpraHu3moB. Kierka.
Yactu kieTky U ux HazHadyeHue. [lonsatue o Tkanu. TkaHU )KUBOTHBIX U pacTeHuil. Mx
byHKIIHM.

XUMHYECKHUI COCTAB KJIeTKH XUMUYECKUE BellecTBa KieTku. Heoprannueckue
BEILECTBA KJIETKH, UX 3HAYEHUE IS KIIETKU U oprann3ma. OpraHu4eckue BelecTBa
KJIETKHU, UX 3HAYCHHUE JIJIS1 ’KU3HU OPTraHu3Ma U KIIETKHU.

IIpoueccsl Ku3HeAEATEIbHOCTH KJIeTKH OCHOBHBIE MPOIECCHI, MPUCYILINE
YKUBOM KJIETKE: JIbIXaHWE, TUTaHUE, OOMEH BEUIECTB, POCT, Pa3BUTUE, PA3MHOKEHHUE.
Pa3mHoxeHue KileTku myTéM Aenenus. [lepegada HaciaeCcTBEHHOro MaTepuana
JIOUYepHUM KJleTkaMm. B3anmocBsizanHas paboTa 4yacTeil KIeTKH, 00yCIIOBIMBarOIIas e¢
KU3HEICATEIbHOCTh KaK 1IEJIOCTHOM KUBOM CUCTEMBI — OMOCUCTEMBI

Jlabopamopnasa paboma Ne 1.« 3ydeHune yCcTporCcTBa yBEIUUUTEIbHBIX
nprudboOpOB»

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

Pa3nen 2. MHoroo6pa3ue ;kuBbIX oprann3mos (16 4.)

LapcTBa KUBOM TIPUPOIBI Knaccudukanus xxuBbix oprann3zMoB. Paznien
Ouonoruu — cucremaruka. LlapcTBa KIeTOYHBIX OpraHU3MOB: OakTepuit, rpudoB,
pacTeHui U )KUBOTHBIX. BUpychl - HekieTouHast hopma KU3HU: UX CTPOCHUE, 3HAUCHUE
U Mepbl TPO(PHIIaKTUKYA BUPYCHBIX 3a00sieBaHuil. Buj kak HauMeHbIasi €IMHULIA
KJ1IacCU(UKALIUU

Bbaxkrepun: crpoeHne u )Ku3HeaeATeIbHOCTb bakTepun - MPUMUTUBHBIE
OJIHOKJIETOUHbIE opranu3Mbl. CTpoeHue 6akrepuii. PasmHokeHne OakTepuil 1eieHueM
KJIETKU HaJBoe. bakTepuu kak camasi ApeBHsIs rpynna opranu3MoB. [Iponecchbl
KU3HEJCATCILHOCTH OaKTEPHIA.

[Tonsitue 06 aBTOTpOhax u rereporpodax, MPoKapHOTax M FyKapruoTax.
3HauyeHue OaKkTepuil B mpupo/e u s YejoBeka Ponb OakTepuil B mpupoe.
CumOun03 KITyOEHBKOBBIX OaKTepuil ¢ pacTeHUsIMU. POTOCUHTE3UPYIOUTUE OAKTEPHH.
[{uanoOakTepuu Kak MOCTaBIIMKU KUCIopoaa B atMochepy. bakrepuu, obanaronime
pa3HbIMU TUIaMU oOMeHa BelecTB. [Ipornecc Opoxkenus. Ponbs 6akTepuil B mpupoe u B
XU3HH yenoBeka. CpeacTBa O00pbObI ¢ 00JIE3HETBOPHBIMU OaKTEPUAMH.

Pacrenns [Ipeacrasnenue o ¢paope. OTAMUUTETHHOE CBOMCTBO PACTEHUM.
Xnopodumn. 3nayenue GporocunTe3a. CpaBHEHUE KIETOK PAaCTEHUN U OaKTepUil.
Jlenenue napcTBa paCTeHUM Ha TPYIIbL: BOJIOPOCIIH, IBETKOBbIE (TOKPHITOCEMEHHBIE),
rOJIOCEMEHHbBIE, MXH, TIJIayHbI, XBOIIU, TATOPOTHHUKHU.

Crpoenue pacrennii. Kopens u mo6er. CioeButie Bogopocieii. OCHOBHBIC
pa3inyus HOKPHITOCEMEHHBIX U TOJIOCEMEHHBIX pacTeHUM. PoJib IBETKOBBIX pACTEHUI B
YKU3HU YEJIOBEKA.

Kusotnsle [Ipeacrasnenne o dpayne. OCOOEHHOCTH KUBOTHBIX.
OHOKJIETOYHBIE U MHOTOKJIETOYHBIE OPTaHU3MBI. POJTh )KMBOTHBIX B MPUPOJIE U KU3HU



YEJI0BEKA. 3ABUCUMOCTh OT OKPYXKAOIIEH CPEIbl.

I'pudb1 O61mas xapakTepucTiKa rpudoB. MHOTOKIIETOYHBIE U OAHOKIETOYHBIE
rpubbl. Hannuue y rpu0oB MpU3HAKOB pacTeHUi U KUBOTHBIX. CTpoeHue Tena rpuba.
['pubnuia, o6pazoBanHas rudamu. [lutanue rpudoB: canpoTpodbl, HApa3UTHI,
CUMOMOHTHI ¥ XUIIHUKH. PazMHOkeHue ciopamu. CumOuo3 rpuda u pacTeHus —
rpruOOKOpEHb (MHUKOPH3A).

Mmuoroo6pa3ue u 3Hauenne rpud6oB CTpoeHue NUIANOYHBIX TpUOOB. [liecHeBbie
rpuObl, UX UCTOJIB30BAHKE B 3PaBOOXPAHEHUN (AHTUOMOTUK MEHUIUIUINH).
OnHoKIIETOYHBIE TPUOBI — POoxkH. VIX UCTIONB30BaHKE B XJI€OONEYEHUH U
nuBoBapeHuu. ChenooHbIe u soBuTHIE rpulkL. [IpaBuia coopa u ynorpedienus
rpu6oB B nuiy. [lapazutudeckue rpudsl. Poibs rpuboB B pupo/ie U B )KU3HU YEJIOBEKA.

JInmaitnuku OO1as xapakTepUCTHKA JIUIIAWHUKOB. BHENIHee 1 BHyTpEHHEE
CTPOCHHE, MUTAaHUE PA3MHOKEHHE. 3HAUYCHUE JIMIAWHUKOB B IPUPOJIEC U KU3HU
YeJIoBeKa. JIMIIaHMKY — MOKA3aTeNIN YUCTOThI BO3/1yXa.

3HaveHNe JKMBBIX OPraHN3MOB B IIPHPO/E U )KU3HH Yea0BeKa KUBOTHbIE U
pacTeHusi, BpeAHbIe 715 YyenoBeKka. JKUBbIE OpraHU3MBbl, MOJIE3HbIE JJ1S1 YEJIOBEKA.
B3anMocCBs3b 10JIE3HBIX U BPEIHBIX BUIOB B MPUpPOJie. 3HAUCHUE OMOJIOTHYECKOTO
pa3HO00pa3us B IPUPOJIC U KU3HHU YEJIOBEKa.

Jlabopamopnasa paboma Ne 3. «3HaAKOMCTBO C BHEIIIHUM CTPOSHHUEM Tobera
pacTEeHUS.

Jlabopamopnas paboma Ne 4 «HabGnroaeHue 3a nepeBIKCHUEM KHUBOTHBIX).

Paznen 3. ’Ku3nb oprannzmoB Ha mianere 3emJst (10 4.)

Cpeapl xu3HM MIaHeTsl 3eMiiss MHorooOpasue yciaoBUil OOMTaHUs Ha TIJIAHETE.
Cpenpl xku3Hu oprann3MoB. OCOOEHHOCTH BOJIHOM, TOYBEHHOM, HA3€MHO-BO3IYIITHON U
opraHu3MeHHou cpen. [Ipumepsl opraHu3MoB — oOUTaTENEH ITUX CPEJl KU3HH.

IKoJ0THYEeCKHE (PAKTOPHI CPeAbl Y CIOBUS, BIUSIONIME HA )KU3Hb OPraHU3MOB
B MPUPOJIE — IKOJoTHUecKue (HakTopsl cpeabl. DakTopbl HEXXUBOU MPUPOIBI, HAKTOPHI
YKUBOM TIPUPOJIBI U aHTpOToTreHHbIe. [IpruMephl axoiornueckux (paxkTopos.

IIpucnoco0/ieHus OPraHM3MoB K KM3HU B nipupoae Biusinue cpenbl Ha
opranu3msbl. [Iprcrnoco0aeHHOCTh OPraHM3MOB K YCIOBHSIM CBOETO OOMTaHUSI.
buosornueckas posib 3alIUTHOW OKPACKH Y )KUBOTHBIX, SIPKOM OKPacKH M apoMara
LIBETKOB, HAJINYMUS COLBETUMN y PACTCHUM.

IIpupoansbie coobmecTBa [leHHOCTH pa3HO0Opa3us kuBoro Mmupa. O0I3aHHOCTU
yesoBeka nepen [1oToku BemecTB Mex 1y AKUBOM U HEKUBOU ITPUPOIOM.
B3auMopeiicTBue )KUBBIX OpraHU3MOB MEX Ty coOoil. [Tumeas nens. Pactenus —
MIPOU3BOIUTENIN OPTAaHUYECKUX BEIIECTB; )KUBOTHBIC — OTPEOUTENIN OPTaHUYECKUX
BEIIECTB; IpHObI, OakTepun — paznararenu. [loHsTHE 0 KPYyrOoBOpOTE BEIIECTB B
npupoje. [loustue o npupogHoM coobiectse. [IpuMepsl MpUPOIHBIX COOOLIECTB.

Ipupoausie 30ub1 Poccuu [lonsitre npupoaHoit 30Hb1. Paznmnunbie TUIIBL
MIPUPOIHBIX 30H: BIAXKHBIA TPOITMYECKHM JIEC, TAWTa, TYHIPa, IIUPOKOJIUCTBEHHBIN JIEC,
crenb. [Ipupoansie 30061 Poccuu, ux odurarenu. Penkue u ncuesaromiye BUAbI
MPUPOJIHBIX 30H, TPEOYIOIINE OXPaHBI.

7Ku3Hb opranu3sMoB Ha pa3HbIX MaTepukax [loHsaTHe 0 MaTepuke Kak 4acTu
CYIIIH, OKPYKEHHOU MOPSIMU U OKeaHaMu. MHOroo0pasue >KMBOTO MUpa Hallen



r1aHeTsl. OTKPBITHE YEIOBEKOM HOBBIX BUIOB OpraHu3MoB. CBoeoOpaszue u
YHHUKAJIbHOCTH KHUBOTO MUpPa MaTepukoB: Adpuku, ABctpanuu, FOxHON AmMepuki,
CeBepHoit AMepuku, EBpazun, AHTapKTHJIBIL.

7Ku3Hb OPraHu3sMoB B MOPAX M OKeaHaxX Y CIIOBUS )KMU3HU OPTaHU3MOB B
BOAHOM cpene. OOUTaTETN MEIKOBOIUN U cpeaHuX rryOuH. [Ipukpenyiénnbie
opranu3msbl. JKU3Hb OpraHu3MoB Ha OobIIuX TiTyouHax. [Ipucnoco6ieHHoCTh
OpraHU3MOB K YCJIIOBHSIM OOUTaHUSI.

Ilnanupyemble pe3yJbTaThI

[IpenMeTHble pe3ynbTaThl: 1) popMUpoOBaHUE [IEHHOCTHOTO OTHOIIECHUS K KUBOU
pupoze, K COOCTBEHHOMY OpPraHU3MYy; MOHWMAaHHE PO OWOJIOTHH B (DOPMHPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHUHBI MUPA;

2) yMEHHUE MPUMEHATh CHCTEMY OMOJOIMUYSCKUX 3HAHUI: paCKphIBaTh CYIIHOCTh
JKUBOTO, HAa3bIBaThb OTJIMYMS JKMBOTO OT HEXUBOIO, IIEPEUUCIATh OCHOBHBIC
3aKOHOMEPHOCTH OpraHu3ali, (yHKIIMOHMPOBAHUS OOBEKTOB, SBJICHHUM, MPOLIECCOB
JKUBOW MPUPOABI, SBOJIOIUOHHOTO PAa3BUTHUSI OPraHMYECKOTO MHPA B €r0 €IUHCTBE C
HEXHUBOW MNPUPOI0H; CPOPMUPOBAHHOCTH MPEACTABICHUN O COBPEMEHHON TEOpHUH
ABOJIIOLIMY U OCHOBHBIX CBUAETEIBCTBAX ABOIIOLINH;

3) BlaJicHWE OCHOBAMH IMOHSATHIHOTO almapara U HAYYHOTO S3bIKa OHMOJIOTHU:
MCIIOJIb30BaHUE W3YUCHHBIX TEPMUHOB, MOHSITHHI, TEOPUIA, 3aKOHOB U

3aKOHOMEPHOCTEH MJii OOBSACHEHUS HAOIIOJAeMbIX OHOJOTHYECKUX OOBEKTOB,
SBJICHUW U TIPOILIECCOB;

4) MOHMMaHHWE CIIOCOOOB MOJYYCHHsI OMOJIOTHYECKUX 3HAHHUW; HAIWYHE OIBITA
UCIIOJIb30BAHUSI METOJIOB OMOJIOTMM C LENbI0 M3YYCHHUS IKUBBIX OOBEKTOB,
OMOJIOTUYECKUX SIBIGHUA W TIPOILIECCOB: HAOIOJIEHHWEe, OMNHCaHUe, MPOBEICHUE
HECJIOKHBIX OHOJIOTUYECKUX OIBITOB U OKCIEPUMEHTOB, B TOM YHCIE C
HCIIOJIb30BAaHUEM aHAJIOTOBBIX U IIUGPOBBIX TPUOOPOB U MHCTPYMEHTOB;

5) yMeHHMe XapaKTepu30BaTh OCHOBHBIC TPYIIBl OPraHM3MOB B CHCTEME
OpPraHUYEeCcKOro MUpa (B TOM 4HCIIEe BUPYCHI, OaKTEpUH, pacTeHUs, TPUObI, KUBOTHBIC):
CTpOEHUE, MPOIIECCHI )KUZHEAEATEIbHOCTH, X TPOUCXOXKIECHUE, 3HAUCHUE B IPUPOJE U
YKU3HH YEJIOBEKA;

6) ymeHHE OOBSACHATH IMOJIOKEHHE YEJIOBEKAa B CHCTEME OPTaHHYECKOTO MUpA,
€ro MPOUCXOXKIEHUE, CXOJCTBA U OTJIWYHUS YEJIOBEKAa OT KUBOTHBIX, XapaKTepU30BaTh
CTPO€HHME W  TPOLECChl  JKU3HEACSATENBHOCTM  OpraHM3Ma  YeJOBEKa,  €ro
IPUCHIOCOOJIEHHOCTD K Pa3JIMYHBIM 3KOJIOTUYECKUM (PaKkTopam;

7) yMeHHE OIMCBhIBaTh KICTKHA, TKAHHW, OPTraHbl, CHUCTEMbI OPraHOB W
XapaKTEepPU30BaTh BAKHEUINIME OMOJIOTUYECKHE MPOIECChl B OpPraHU3Max pPacTCHH,
YKWBOTHBIX U YEJIOBEKA;

8) chopMUPOBAHHOCTH TPEJACTABICHHA O B3aMMOCBS3M  HACJIEIOBAHUS
MOTOMCTBOM TMPU3HAKOB OT POAMTEIBCKUX (DOPM C OpraHU3aIMeil KICTKH, HATHIUEM B
HEH XPOMOCOM Kak HOCHUTEJNEeH HacleICTBeHHOW WHGOpMaMu, 00 OCHOBHBIX
3aKOHOMEPHOCTSIX HACJIEAOBaHHUS MPU3HAKOB,;

9) chopMHUPOBAHHOCTH MPEJACTABICHUH 00 OCHOBHBIX (paKTOpax OKpPYKaroIleh
Cpellbl, UX POJIM B KU3ZHENEATEIbHOCTH U 3BOJIIOIIMM OPraHUW3MOB; IMpPEACTaBICHHE 00
aHTPONOTeHHOM (paKTopeE;



10) chopMHpPOBAaHHOCTH NPEACTABICHHH 00 HSKOCHCTEMaX M 3HAYCHHH
OnopasHooOpa3us; O TIJI00ANbHBIX JKOJIOTMUYECKHUX MpoOjemMax, CTOSALMX Nepes
YeJIOBEYECTBOM U CIIOCO0aX UX MPEOI0TICHHUS;

11) ymeHue pemarh yueOHbIEC 3314l OMOJIOTHYECKOTO COICPIKAHUs, B TOM YHCIIC
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, NMPOBOJIUTH PAacuéThl, J€JaTh BbIBOJbI Ha
OCHOBAHUM MOJIYYEHHBIX PE3YJIbTATOB;

12) yMmeHue co3maBaTh M TNPUMEHSATH CIIOBECHBbIE M Tpaduyeckue MOICITH s
OOBSICHEHHSI CTPOCHUS KUBBIX CHCTEM, SIBJICHUI U MPOIIECCOB KUBOU MPHUPOIBI;

13) moHuMaHWeE BKJIala POCCHMCKMX W 3apyOeKHBIX YYEHBIX B pa3BHTHE
OMOJIOTMYECKUX HAYK;

14) BnaseHue HaBBIKAMU PabOTHI ¢ MHPOPMALIUEH OHOIIOTUIECKOTO COJIEPIKAHHMS,
NpEICTaBICHHON B pa3HOil Qopme (B BHAE TEKCTa, TAaOMUYHBIX JIAaHHBIX, CXEM,
rpauKoB, AUArpaMM, MOJCIICH, N300paKeHHH ), KPUTUUECKOTO aHalIn3a HHPOPMAIIUN U
OLIEHKH €€ JJOCTOBEPHOCTH;

15) yMeHHe IaHUPOBATH MO/ PYKOBOJACTBOM HACTABHHUKA M MIPOBOJIUTH y4eOHOE
UCCIIEJOBAaHUE WM MPOEKTHYIO paboTy B 00siacTU OMOJIOTMU; C YYETOM HaMEUYEHHOU
uenu GpopMyaupoBaTh MpoOsieMy, THIIOTE3y, CTaBUTh 3aJayd, BbIOMpaTh a/JleKBaTHbBIE
METOJbl JJIi HX pelIeHus, (QOpMYIUPOBaTH BBIBOJABI; IMYOJUYHO MPEACTABIATH
MOJTyYEHHBIE PE3YJIbTAThI;

16) yMmMeHHE WHTETpHpPOBaTh OWOJOTUYECKUE 3HAHUS CO 3HAHUSIMH JAPYTHX
y4€OHBIX MPEIMETOB;

17) chopMHPOBaHHOCTL OCHOB JKOJOTHYECKOW TPAMOTHOCTH: OCO3HaHUE
HEO0OXOIMMOCTHU AEHCTBUI MO COXPaHEHHIO OMOpazHo00pa3us U OXpaHe IPUPOAHBIX

IKOCHCTEM, COXPAHEHHUIO U YKPETIJICHUIO 37I0POBhs UEJIOBEKa; YMEHUE BHIOMPATH
IIEJIEBbIC YCTAaHOBKM B CBOMX JCHCTBHSX W TOCTYNKax IO OTHOIIECHHIO K >KHUBOM
IPUPOJIE, CBOEMY 3I0POBBIO U 3/I0POBBIO OKPYKAIOITUX;

18) ymeHMe HCITIONB30BaTh MPUOOPETEHHBIC 3HAHWS W HABBIKK I 3J0pPOBOTO
o0Opa3a *u3HU, COATAHCUPOBAHHOTO MUTaHUS M (PU3NYECKONW AKTUBHOCTU; HEMPHUSTHE
BPEIHBbIX TNPUBBIYEK M 3aBUCUMOCTEH; yMEHHE IpPOTUBOICHCTBOBATh JKEHAYYHBIM
MaHUMYJISUSAM B 00J1aCTH 3J0POBBS;

19) omnajeHue mpUeMaMu OKa3aHWs MEPBOW TOMOIIM YEIOBEKY BBIPAIIMBAHUSI
KYJIbTYPHBIX PACTEHUN U yX0Jia 32 JOMAITHUMH KUBOTHBIMU;

B nanHoM paszmene mpeAcTaBisIOTCS KOHTPOJIbHO-U3MEPHUTENIbHBIE MaTepHaIbl,
KOTOpBIE MCIIONB3YIOTCS Ul OIpENENeHUs] YpPOBHS JOCTHXKEHHUS OO0y4arolUMUCS
IUTAHUPYEMBIX MeTa- MPEIMETHBIX U MPEAMETHBIX Pe3yIbTaTOB B paMKax OpraHU3alluu
TEKYIIEeTO0 KOHTPOJISI YCTIEBAEMOCTH M MPOMEKYTOUHOM artectanuu. [Ipu opranuzanuu
TEKYIIET0 KOHTPOJSl yCIIEBAEMOCTH OOYYaIOIIMXCsl CIEAYeT yUYUTHIBaTh TPEOOBaHUS
OI'OC OOO k cucreMe OLEHKH ITOCTHMKEHHUs IUIaHupyeMbix pe3yipratoB OOl
KOTOpas JOJDKHA TMpeayCMaTpUBaTh UCIIOJIB30BaHUE Pa3HOOOPA3HBIX METOMIOB U (opM,
B3aMMHO JOTMOJHSIONMUX JPYyT Apyra (CTaHIapTU3UpPOBAaHHBIE MUCHMEHHBIC U YCTHBIC
paboThI, TPOEKTHI, TMPAKTUYECKHE M JabopaTopHbIE pabOThI, TBOPUYECKHUE pPaOOTHI,
caMOaHalIu3 M CaMOOLIEHKa, HaOJIOJeHHe, UCHBbITaHUS M HHOe). BbiOop yKa3zaHHBIX
HU)KE TUIIOB U MPUMEPOB KOHTPOJIBHBIX U3MEPHUTENbHBIX MaTepuaioB 00yCIOBIECH



NEAAarorn4eckol M METOJUYECKON IeJIeCO00pa3HOCThIO, € YYETOM MPEIMETHBIX
ocobeHHocTel Kypca «buonorus 5—9 knacc». Tectbl M 3amaHust pa3paboTaHbl B
cootBeTcTBUH ¢ (popmatom EI'D um ['MA, uro mo3BosseT naxe B paMKax YCBOCHHUS
MPAKTHYECKON YacTH MPOrpaMMbl OTpadaThIBaTh 0OIICYyYEOHbIC U IPEIMETHbIC 3HAHUS
u ymeHusa. I[lepeueHb OILIGHOYHBIX TMPOLEAYpP MAOKEH OBITh ONTUMAIbHBIM U
JIOCTATOYHBIM JUJISL ONPEAENIEHNS YPOBHS JOCTHXKEHHSI OOYYAOIIMMUCS MPEAMETHBIX U
METANPEIMETHBIX  pe3yJbTaroB. @ukcanus pe3yJbTaTOB TEKYIIEr0  KOHTPOJIS
yCIIEBAEMOCTH OOYYAIOMIMXCS OCYIIECTBISIETCS B COOTBETCTBUUM C TIPUHATON B
00pa3oBaTeNIbHONW OpraHu3alMi CUCTEMOI OLIEHUBAHUS.

10



KanennapHo-remaTnyeckoe njaHupoBaHue, 5 Kjiace

Nenn
/i

Hara

HanmeHnoBanne pasacia,
TCMBI

KomnmuectBo yacoB

Dopmbl
aTTecTaluu

(KOHTpOJIS

5B

ol

Bcero

Teo-
pus

[Ipaktn
Ka

3aKOHOMEPHOCTH
JKH3HHM HA KJIETOYHOM
YPOBHe.

11

03.0

04.0

BBOAHBIN HHCTPYKTAX
no Tb npu npoBefenuu
YPOKOB C
HCII0JIb30BaHHUEM
J1abopaTOpPHOTrO
0060py/l0BaHMUS.

1.2

10.0

11.0

MeTo/b! U3yyeHusd
KUBbIX OPraHU3MOB:
HabJII0leHHE,
“3MepeHue,
3KCIIEPUMEHT.

1.3

17.0

18.0

YBeM4yuTe IbHbIe
NpUOOPbI: JYIbI
pyuHas, IITaTUBHaH,
Mukpockon. P.I'yk, A
JleBeHryK.

14

24.0

25.0

JlabopamopHas
paéoma Ne 1

«HU3yyenune
YCTPOMCTBA
YBEJUYUTEJIbHbIX
npubopoB»

1.5

01.1

02.1

KietoyHoe cTpoenue
OpPraHU3MOB.

JlaGopamopHas

paéoma Ne2
«IIpuroroByienue
MUKpoOIpenapara
KOXKHIIbI JIYKa»

1.6

08.1

09.1

MHorooGpasue KJI1eToK

Jla6opamopHas
pa6oma Ne 3

«3HAKOMCTBO C
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KJIETKaMHU paCTeHHﬁ>)

1.7

15.10

16.1

TkaHu.

JlabopamopHas
paéomaNe4
«3HaKOMCTBO C
TKaHSMHU KUBOTHBIX U
pacTeHHun»

1.8

22.10

23.1

OcobeHHOCTH
XUMHUYECKOI0 CO-CTaBa
’KUBBIX Op- FaHU3MOB:
HeopraHUYecKHe U 0p
raHu4yeckKue
BellleCTBA, UX POJib B
OopraHu3Me

buonornueckn
U IUKTaAHT

1.9

05.11]

06.1

[IpomexxyTo4yHOE
TeCTUpPOBAHHUE 110
Teme «buosiorua —
HayKa O )XMBOM
MUpe»

buonornueckn
U TUKTAHT

MHoroo6pasue
’)KMBBIX OPraHU3MOB

16

10

2.1

12.11

13.1

Besimkue ecrecTBO-
HCIbITATEJIH.
IIpakmuyueckas
pa6oma Ne1:
«Hcnonbp3oBaHue
HHTEPHET PecypcoB
JJIsl IOATOTOBKU
COOOIIEeHUH 0 BEJIUKUX

€CTEeCTBOUCIIbITATEJIAX
»

2.2

19.11

20.1

BakTepumu.
MHoroo6pasue
OaKTepuH.

2.3

26.11

27.1

BakTepuu: cTpoeHue U
)KU3HeeATeJbHOCTb

2.4

03.12

04.1

3HauyeHHe OaKTepUil B
npupoje u s
4eJI0BeKa

2.5

10.12

11.1

PacteHusi. MHoroo6pasue
pacTeHui.

2.6

17.12

18.1

JlabopamopHas
pa6oma N 5 «3Ha-
KOMCTBO C BHEIIIHUM
CTPOEHHUEM PACTEHUSI»

2.7

24.12

25.1

3HayeHUe pacTEHUH B
NpUPO/JIe U XKU3HU
YyeJIOBEKa.

2.8

’KuoTHble. CTpoeHUe
*KUBOTHBIX.

12



2.9

MHoroo6pasue
’KUBOTHBIX, UX POJIb B
NPUPOJiEe U KU3HU
YyeJiOBeKa.

2.10

HabsoaeHue 3a mnepe-
JIBIDKEHUEM YKUBOTHBIX.

2.11

JlabopamopHas
paé6oma N26
«Hab6sogenune 3a
nepeagBUXeHUEM
KHUBOTHBIX»

2.12

['pu6HL

2.13

MHoroo6pasue
rpu6oB.
JlabopamopHas
pa6omaNe7 «CtpoeHue
TJIeCEHU MYKOpa»

2.14

PoJib rpu60B B pupo/jie
Y )KU3HU YeJIoBeKa.

2.15

JIMmaiHUuKU.

IIpakmuueckas
pa6oma Ne2

« Co0p u opopmieHHE
repbapus»

2.16

[IpomexyTOo4HOE
TeCTUpPOBaHUe 10 TeMe
«MHoroo6pasue
KUBBIX OPraHU3MOB»

Bbuonornueckn
A IAKTaHT

7KusHn
OpraHU3MoOB Ha
IiaHeTe 3eMJisl

10

3.1

Biausinue
3KO0JIOTHYECKUX
dakTOpOB Ha
OpraHH3Mbl

3.2

JKOJIOTUYeCcKHe
dakTOphI cpesbl.

3.3

YcnoBus, Baugmoiye Ha
’KM3Hb OPTaHU3MOB

B IPUPO/IE,

3.4

daKTOpbI HEXKUBOM IPU
poJibl, GaKTOPHI XKUBOH
NPUPOJbI U
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AHTPOIIOT€HHbIE.

3.5

[IpuMepnl
9KO0JIOTUYECKUX
bakTOpOoB

3.6

YesioBek U npupozja

3.7

U3meHeHUe
4YeJIOBEKOM OKpY:Kalo-
el cpefibl.

3.8

BaXHOCTb OXpaHbl
»KUBOT'0 MHUpa IJa-
HeThl

Kpyaawiii cmon
«3auuTa pedepa-
TOB: «OXpaHa
OKpYy:KawleH cpe/bl.

Pedepar

3.9

[leHHOCTb pa3HO06-
pas3us )XKUBOTO MUDpa.
KpacHas kHura.
BepmyasvHas
IKcKypcus: «Ilo
ctpanuLaM KpacHou
KHUTU»

Otuér

3.10

Hmozoeoe
mecmupogaHue no
mewme: «KusHb
OpPraHU3MOB Ha
nJjiaHeTe 3eMJIs»

buosornuecku
W IUKTAHT

Bcezo:

34y,

Bunbt u popmbl KOHTpOIIS, hUKcays pe3yabTaToB:

Pazgen 3. ®opMbl aTTeCTAllUM U OLIEHOYHbIE MATEPHAJIBI

- BXOJHOM: MPOBOAMWTCS B Hadalie rojga (aHKETUPOBAaHWE, JMATHOCTHKA, HAOIIOACHHE,

oTIPOC);

- TEKyUIUi: HAOJIOJIEHNE 32 BBIMOJHEHUEM MIPUEMOB U METOJIOB B pabOTe; OTCIIC)KUBAHUE
AKTUBHOCTH YyYalllMXCsl B BBIMOJHEHUM HMMHU TBOPYECKUX padOT, BEJACHUE TaOIUIIBI
pE3yJIbTaTOB;
- MIPOMEXYTOUHBIN: Oecesla BhICTaBKa, - UTOTOBBIN: TECTUPOBaHHE, (PPOHTAIBLHBINA OMpPOC,
BBICTaBKa, COPEBHOBAHUS
Metoasl OTCNEXKUBaHUS PE3YJIbTATOB OOYUYEHHS W BOCIUTAHMS: METOIbI: - OTKPHITOE

Mearoru4eckoe Hab0/IeHNE; - OIICHKA TPOIYKTOB TBOPUECKON JEATEIHHOCTH JETEH.
Paznen 4. Kommiekc oprann3aliuOHHO-TEIarOri4eCKNX yCJI0BHUIl peain3anuu
NMpPOrpaMmablI

4.1. MaTtepualibHO-TEXHHUECKOE 00€CTIeUeHNEe MTPOTPaMMBI
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HUPPOBAS JABOPATOPUSA YHEHUYECKAS

o Iludposbie gaTYUKHU >IEKTPONPOBOIHOCTH, PH,
MOJIOKEHUS, TEMIIEPATYPBhI, A0COTFOTHOTO
JaBJICHUS;

o Iludposoii ocrmmmorpadhUuecKuii TaTINK;

« Becnl anextponnsie yueOnbie 200 r;

o Muxkpockor: nuppoBOi I ONTUYECKUH C
yBesnnueHuem ot 80 X;

o HaGop nnst u3rotoBiieHus MUKPOIIPENapaToB;

o Muxkpornpenapatsl (Ha060p);

o CoenuHUTENBHBIE POBOAA, POTPAMMHOE
oOecrieueHre, METOIMYECKUE YKa3aHUs;

o KomruiekT conmyTCTBYIOUUX 3JIEMEHTOB AJIs
OTIBITOB 10 MEXAHUKE, MOJIEKYJIAPHOU (pU3HKe,
ANEKTPOJIMHAMHUKE, ONTHKE.

OBOPYAOBAHHUE:

o  Mukpockorn 1udpoBoit OuoIoruYecKuit
o MepHsbie cTakaHbl

o Yamxka Ilerpu

o Konba nmumunapuueckas (S0m)

« BopoHka mmactukoBas

o Mepnas konbda

o IIpoOupku

« Boponknu

o Kpyrmnas xonba

o Crynka dapdoponas

o Cexynaomep

o Konba mummnanpudeckas

o KomruiexTsl 1151 1ab0paTOpHBIX padOT
o Jlyma

o CnuproBas ropenka

o Jlenra canTMeTpOBas

o ®@unpTpoBasibHAs Oymara

o Ilunerka mMepHas

o lllTaHreHUUpPKYIb

o Tepmomerp

o Monenu

o MukponabopaTopus Guosiornueckas
o Muxponpenaparsl

o Brnaxubie MUKpoOIpenapaThbl

KomnbrorepHoe o0opynoBanue
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« HoytOyxku;
o MO®YV (npunrep, ckanep, KOnup)

4.2. KagpoBoe obecrieueHne mporpaMmMbl

[Iporpamma MoOXeT ObITh peanu3oBaHa Yy4yuTelNeM OWOJIOTMM WA  EJarorom
JIOTIOJIHUTENBHOTO ~ 00pa3oBaHUsl C YpOBHEM 00pa3oBaHHMA U KBaJIU(UKALNH,

coorBercTByomuM IIpodeccruonansHomy crangapty «llemaror 1OMONTHUTENBHOTO
00pa3oBaHMs I€TEN U B3POCIBIX).

4.3. YueOHO-MeTOqnIECKOE 00eceueHue.
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