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HOACHUTEJIBHASA 3AIINCKA

CoBpeMeHHbIN Yy4eOHBII Mpoliecc HApPaBIeH HE CTOJNBKO HAa JOCTHKEHHUE pe-
3yJbTATOB B 00JIACTU MPEAMETHBIX 3HAHUH, CKOJIBKO Ha JINYHOCTHBIN poCcT peOeHKa.
OOyueHue 1o HOBbIM 00pa30BaTeIbHBIM CTAHJAPTAM IPEAyCMaTpUBAaET OpraHu3a-
IO JIEATEIBHOCTH peOCHKA, KOTOpas CIOCOOCTBYET PACKPBITHIO BHYTPEHHEIO
NOTEHIMAJIa KAKJIOT0 YUYEHUKA, PA3BUTHE U NOJJEPKaHUE €r0 TaJlaHTa.

OmHUM U3 KITIOYEBBIX TPEOOBAHMIA K OMOJIOTHYECKOMY OOpa30BAaHUIO B COBpE-
MEHHBIX YCJIOBHSIX SBISETCS OBJaJCHHE YYAIIUMUCS MPAKTUYECKUMHU YMEHUSIMU
Y HaBBIKaMH, MPOEKTHO — HCCIIEAOBATEIBCKOW AesaTenbHOCTBIO. [Iporpamma «B
MUpe OMOJIOrMM» HallpaBlieHa Ha (POPMUPOBAHUE Yy yUallluXcsd HHTEpeca K u3yde-
HUIO OMOJIOTUH, Pa3BUTHE NPAKTUYECKUX YMEHUHM, IPUMEHEHHUE TIOJYyYEHHBIX 3Ha-
HUM Ha IPAKTUKE, MTOATOTOBKA YUYAIIMXCS K YYACTHIO B OJIMMITHAITHOM JIBUKCHHH.

Peanmnzannss maHHOW IIPOrpaMMbl €CTECTBEHHOHAYYHOW HAIIPABIECHHOCTH
IpeycCMaTpUBAET UCIOJb30BaHUE 00OPYIOBaHUs, CPEACTB OOyYEeHUsI U BOCIIUTA-
Husa Llentpa «Touka poctay.

[Iporpamma nononHuTeNbHOTO 0Opa3zoBaHus «Touka Poctay cocraBieHa Ha
OCHOBE HOPMAaTHBHO-TIPABOBON 0a3bl

HopmaruBHO-TIpaBoBO€ 0OECIIeueHHEe

®enepanbHbiM 3akoHOM 0T 29.12.2012r. Ne273-®3 «O6 oOpa3zoBaHuu B
Poccniickont denepannm».

[Ipuka3 Munnpocsemenus Poccun ot 09.11.2018 Ne 196 «O06 yTBepxkaeHuu

NOpsZIKAa OPTaHU3AlUY U OCYILECTBICHUSI 00pa30BaTeIbHOMN JIEATENBHOCTH 1O J0-
MOJIHUTEILHBIM 00I111e00pa30BaTEeIbHBIM ITPOTrPaMMam.
Konmeniueit pa3BuTHs JOMOIHUTENBHOTO oOpaszoBanus B P®d, yrBepkaeHHOMN
pacniopsixkenueM lIpaButensctBa PO ot 04.09.2014r. Nel72, mpuxazom Munu-
crepctBa npocsemienus PO ot 09.11.2018 . Ne 196 «O06 yTBepkaeHuun nopsiaka
OpraHu3allid U OCYIIECTBICHUS 00pa30BaTENbHOW JEATEIbHOCTH MO JIOMOJHHU-
TEJIbHBIM 0011€00pa30BaTEIbHBIM IPOrPAMMAM)).

Crparerueii pazsutus Bocnutanus B Poccuiickoit denepanuu Ha epuos 10
2025 roga (yrBepxaeHa pacnopsikenueM IIpaBurensctBa Poccuiickoit @enepanun
oT 29.05.2015 . Ne 996-p).

[TocTaHoBiieHMEM [71aBHOTO roCynapCTBEHHOrO caHUTapHOro Bpaya PO or
28.01.2021 Ne 2 «O6 ytBepxknaennu CanlluH 1.2.3685-21 «l'urueHudyeckue HOp-
MaTUBBI U TpeOOBaHUS K oOecreueHuto 0e30macHOCTy U (Miu) 6e3BpeIHOCTU ISt
yejioBeka (PakTopoB Cpeibl OOUTAHUSY.

[IporpamMma crocoOCTBYeT 03HAKOMJIEHHIO C OpTaHMU3ale KOJJIEKTUBHOTO
Y MHAMBHyaJIbHOTO HCCJENOBaHMsI, OOyUYEHUIO B JIEHCTBUH, MO3BOJISIET Yepeno-



BaTh KOJUIEKTUBHYIO U UHAUMBHUIYAIbHYIO JIESITENBHOCTh. TeOopeTuuecKuil Mmarepuall
BKJIIOYAET B ce0s BOMPOCHI, KACAIOIIHUECs] OCHOB MPOEKTHO-UCCIIEA0BATENBCKOM Jie-
ATENLHOCTHU, 3HAKOMCTBA CO CTPYKTYPOMl pabOTHI.

AKTYaJIbHOCTH NPOrPaMMBbl.

OTnuunTenbHble OCOOCHHOCTH TMporpammbl. [Iporpamma HampaBieHa Ha
dbopMHUpOBaHUE Yy YYAITUXCS CTOWKONW MOTHBAIMM TSI M3YYCHHS OMOJIOTHYECKUX
HayK, pacIIupeHne 3HaHWW M0 OMOJIOTHU B AKOJIOTUH, (POPMUPOBAHUE OCO3HAHHO-
ro OTHOLICHUS K MHPY >KUBOM MPUPOIbI, Pa3BUTHE HHTEPECA K MEAULUHCKUM
HayKaM, TOBBIIIEHHE 00pa3oBaTebHOrO ypoBHA. [Iporpamma naet BO3MOXKHOCTH
y4daluMcs BbIOpaTh CBOM «OMOJIOTMYECKUN MYTh», U MOBBICUTH YPOBEHb IMOATO-
TOBKH K DK3aMEHaM.

HoBu3zHa nanHoit 00pa3oBarelbHON MPOrpaMMBbl B TOM, UTO JaHHAs IporpaMmma
HOCHUT Pa3BUBAIOIIUNA XapaKTep, L0 KOTOPOil siBNsgeTCs (POPMUPOBAHKUE TTOUCKO-
BO-HCCJIEIOBATELCKUX, KOMMYHHUKATUBHBIX YMEHUW IIKOJbHUKOB, WHTEJIEKTA
yYaluXCsl.

3aHATHA pa3/elieHbl HA TEOpETUYECKUe U npaktudeckue. [Ipuuém aesrenb-
HOCTb MOXET HOCHUTB KaK IPYNIIOBOM, TaK U UHAUBUYaJIbHBIN XapaKTep.

[Tenarornueckas 1enecoo0pa3HOCTh MPOTrPaMMBbl 3aKJIFOUAETCSI B TOM, UTOOBI:
CIIOCOOCTBOBATH CUCTEMATU3alMKU OMOJIOTUUECKUX 3HAHUH, TTOJIyYEHHBIX BO BPEMs
oOyuyeHus B 00111€00pa30BaTEIbHON IIKOJIE, BOCHOIHUTH MPOOEIbI, MOTYyYEHHBIE
NpU M3YYEHUU MpeIMeTa OMOJIOTHH, PACHIMPUTH UMEIOIIUECS Y yYalluxcs mpo-
rpaMMHbBIC OMOJIOTUYECKHUE 3HAHUS C IEJIbI0 TTOJITOTOBKU K dK3aMeHaM, K MOCTYTI-
JICHUIO B y4eOHbIE 3aBE/ICHNUS, a TAK)Ke K OMOJIOTMUECKUM OJTMMITAA]IAM.

Heab: co3nanne ycioBUM ISl YCIIEITHOIO OCBOCHUS YYAIIUMMCS ITPaKTUYe-
CKOI COCTAaBJISIIOIIEN MIKOJIbHOW OMOJIOTMM M OCHOB HMCCJIEIOBATEILCKON EATEID-
HOCTH.

3agaum:

IIpeameTHbIe:

@opMUPOBAHUE CUCTEMBI HAYYHBIX 3HAHUM O CUCTEME JKUBOW IMPUPOABI U
HAuaJIbHBIX TPEJCTABICHUN O OMOJOTUYECKHX OOBEKTaX, MpOoIlleccax, SBICHUSX,
3aKOHOMEPHOCTSIX;

MeranpeamMerHbie:

[IpuoOpeTeHue omnbiTa UCMOIL30BAHUS METOJ0B OMOJIOTUYECKON HAYKW IS
MIPOBEACHUS HECIIOKHBIX OMOTOTHYECKUX IKCIIEPUMEHTOB;

Pa3zBuTre yMeHUII U HaBBIKOB IPOEKTHO — HCCIENOBATEIBCKOU NIEATENBHO-
CTH;

JIMYHOCTHBIE:
MOATOTOBKA YyUAIIUXCS K YYACTHIO B OJIUMITUAJHOM JBUKCHUU;



dbopMHUpOBaHUE OCHOB IKOJIOTUYECKON TPAMOTHOCTH.

AZpecaT MporpaMMel, CPOKH peain3aiiu, HANMPaBJIeHHOCTh

Ypoeenv npozpammer — 6a30BbIN.

Brinmonnenue WHIWBUAYAJIbHOI'O 3aJIaHUA: CaMOCTOSITCIbHBIN BBI60p TEM pe-

OEHKOM, MHTEpECHbIX s u3ydeHud. CocraBiieHHEe IIaHa padoThl MO U3YUYEHHIO
TEMBI, HAIMTUCAHUIO PA0OTHI C OMOPOM HA MPEMJIOKEHHBIE TIEIArOTOM BapUAHTHI.

Hanpaenennocmp — EcTeCTBEHHOHAy4YHAas.
Aopecam npozpammot: netv B Bozpacte 11 — 16 ner.
@Dopma 3anamui — rpynnoas. Komnuectso yuamuxcs B rpymme 10-15 qe-

JIOBCK.

Ilnanupyembie pe3yJibTaThl
TpeGoBaHus K YPOBHIO 3HAHMI, YMEHH M HABBIKOB 110 OKOHYAHHUIO PeaJiu-
3allMU POrPaMMBbI:

UMETh MPEJCTaBICHUE 00 UCCIeA0BaHUU, IPOEKTe, cOope u 00paboTKe MH-
dopmaryu, COCTaBICHUN AOKIIaa, MyOJIMIHOM BBICTYIUICHHU;

3HATh, KaK BBIOpATh TEMY HUCCIICIOBAHMS, CTPYKTYPY UCCIICIOBAHMS,

YMETh BUJACTH MPOOJIEMY, BBIIBUTATh THITOTE3bI, ITITAHUPOBATH X0 UCCIICH0-
BaHUs, JIaBaTh ONPEACIICHUS MOHATHAM, pad0TaTh ¢ TEKCTOM, JiejaTh BHIBO-
TTBL;

yMeTh paboTaTh B TPYyIIE, MPUCTYIIMBATECA K MHEHHIO YJICHOB TPYIIIIHL,
OTCTanuBaTh COOCTBCHHYIO TOUKY 3PCHUS;

BJIQJICTh TUIAHUPOBAHUEM U IIOCTAHOBKOW OMOJIOTMYECKOTO SKCIIEPUMEHTA.

Jluunocmmnote pesyiomamol:

3HaHUS OCHOBHBIX IIPUHLIAIIOB U MPABUJI OTHOLLIEHUS K KUBOU IIPUPOLE;
pa3BUTHE MTO3HABATEINBHBIX HHTEPECOB, HAIIPABICHHBIX HA U3yYEHUE KUBOU
IIPUPOLBI;

Pa3BuTHe MHTEINIEKTYyaIbHBIX YMEHUH (JOKa3bIBaTh, CTPOUTH PACCYXKICHUS,
aHAJIU3UPOBATh, CPAaBHUBATH, JI€JIaTh BBIBOJBI U IPYroe);

ACTETUYECKOTO OTHOILIEHUS K KUBBIM OOBEKTaM.

Memanpeomemmnuwie pe3yibmamol:

OBJIAJICHUE COCTABJISIONIMMHE HCCIIEAOBATEILCKOM M MIPOEKTHOM JeSITeTbHO-
CTH: YMEHHE BHJETHh MPOOJIEMY, CTaBUTHh BOMPOCHI, BBIABUTATh THIIOTE3HI,
JaBaTh OMPEICNICHUs TMOHATHIM, Kiaccu(uuupoBaTh, HaOIIOMATh, MPOBO-
JUTh DKCTIEPUMEHTHI, JIeJIaTh BHIBOJBI U 3aKJIFOUCHUS, CTPYKTYpPHUPOBATh Ma-
TepHua, 0ObACHSITH, TOKA3bIBATh, 3ATUIIIATH CBOU UICH;

yMEHHE padoTaTh C pa3HbBIMU MCTOYHHKAMU OWOJIOTHYECKOW HH(POpMAIIUH,
aHAJIM3UPOBAaTh U OIEHWBATh WH(MOPMAIHIO, TPeoOpa3oBbIBaTh MH(POpPMa-
LUI0 U3 OAHOU (POPMBI B IPYTYIO;



® yMEHHE aJeKBATHO HCIIONH30BATh PEUEBBIE CPEACTBA ISl JUCKYCCHH U ap-
I'YMEHTAllUM CBOEH MO3WIMHU, CPABHUBATH Pa3HbIe TOUKHU 3PEHUS, apryMeEH-
TUPOBATh CBOIO TOUKY 3PEHUS, OTCTAaUBaTh CBOIO MO3UITHIO.
[ ]
Ilpeomemmnwie pezynomamaoi:
1. B mo3HaBarensHO# (MHTEIICKTYaIbHOM) cdepe:
® BBIJICJICHHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTUYECKUX OOBEKTOB U MPO-
IECCOB;
e Kiaccuukanus — ONpeleJeHUE NPUHAIICKHOCTH OUOJIOTHYECKUX
00BEKTOB K OMPECICHHONW CHCTEMAaTUYECKOU TPYIIIE;
® 00BSCHEHHE POJIU OMOJIOTHUH B TIPAKTUICCKON IEATEITLHOCTH JIFONICH;
® CpaBHEHHE OMOJIOTHYECKUX OOBEKTOB WM MPOIECCOB, YMEHHE JIETaTh BbI-
BOJIbI M YMO3aKJIFOUEHHUS Ha OCHOBE CPaBHEHUS;
® yMeHHE padoTaTh C OMPEACTUTENIMH, TA00PATOPHBIM 000PYIOBAHUEM;
® OBJIAJICHUE METOJaMU OHOJIOTMYECKOW HAayKW: HAOJIOACHUE U OMHUCAHHE
OMOJOTHYECKUX OOBEKTOB W TIPOIECCOB; IMOCTAHOBKA OMOJOTHYCCKHUX
AKCIIEPUMEHTOB M OOBSICHEHHE UX PE3YTHTATOR.
2. B nieHHOCTHO-OpHUEHTAIMOHHOM cepe:
® 3HAHNE OCHOBHBIX MPABWII MTOBEACHUS B IPUPOJIC;
® aHaJU3 U OIICHKA MOCJIEICTBUM NEATEeIbHOCTH YEJIOBEKA B MIPUPOJIE.
3. B cdepe TpynoBoit AesTENBHOCTH:
® 3HAHUE U COONIOICHUE PaBUJI pabOThHI B KAOUHETE OMOJIOTUH;
e coOmoneHre npaBui paboOThl C OMOIOTUYECKUMU MPUOOPAMU U UHCTPYMEH-
TaMHU.
4, B scretnueckoii chepe:
® OBJIAJICHUE YMEHUEM OILIEHMBATh C ICTETHUYECKOW TOYKU 3PEHUS OOBEKTHI
YKUBOM ITPUPOJIBL.

Yuawuecs 6yoym 3namo:

* yYalluics YMEET MOHUMATh MPOIECChI, TPOUCXOMSIIINE B OKPYKAIOIIEM MH-
pe Ha OCHOBE COOCTBEHHBIX HAOIIONCHUN U €CTECTBEHHOHAYYHOIO MOJIXO0/a,
dbopmynupoBaTh HAyYHO 00OCHOBAHHbBIC BHIBOIBI;

* yyYallWiCs BJIaJieeT HABbIKAaMU aHaIM3a WH(pOpMalUM U MPECTABICHUS Te-
pen aymuTopueit pe3yabTaToB CBOEH paboThI;

* yyYalluics JEMOHCTPUPYET OTBETCTBEHHOE OTHOLIEHHUE K MPUPOAE POAHOTO
Kpasi, IPUPOAHOMY JOCTOSIHUIO CBOEH CTpaHbl, INIAHETHI B LIEJIOM;

* yyamuiics BiajneeT WHOOPMAIMOHHBIM MOTEHIIUAIOM O MYTAX MOCTPOCHUS
WHUBUTyalIbHON TTPO(hECCHOHAIBHON TPACKTOPHH.

Yyawuecs 6yoym obyuenwi:

* yyaluiics BiajaeeT JabopaTopHbIMU MTPUOOpaMu;

* JIEMOHCTPHUPYET HEKOTOPhIE MOPPOMETPUIECKHUE U (PU3HOJIOTUUECKUE TTOKa3aTe-
JIM 37I0POBBS IITKOJILHUKOB,;

* yMEET CTaTUCTUUYECKH 00paldaThIBaTh PE3yJAbTaThl HCCIICI0OBAHMIA;



* yMEEeT NPEACTABIIATh CBOU PE3YIBTATHI IIEPE]T AyTUTOPUEH;

* ymMmeeT paboTaTh ¢ HaAy4YHOU JTUTEPaTypOil;

* ymeeT ohOpMIISTh pe3yNIbTaThl CBOMX MCCJICIOBAaHUMN B BHJIE T€3UCOB pedeparon
U CTaTeM.

Conep:kanue nmporpaMmmbl

Beenenne. (1 yac) Bo BBeneHun yqamnipecst 3 HAKOMSTCS C TUIAHOM paOOTHI U
TEXHUKOW 0€30IaCHOCTH MPHU BBIITOJIHEHUH Ja00OPATOPHBIX padoT.
1. U3 yero coctout pacrenue? (16 yacon.)
CrpoeHue pacTUTEIIbHOU KIETKH.
Teopusa Kopenb. Buasl kopHeil. BetBinenue kopHs. 3HadyeHue kopHs. [looer. Ctpo-
enue nodera. Ctpoenue modek. BugonsmeneHus moOeros
Jluct. Ctpoenue koxuilpl incta. CTpoeHrue MSIKOTH JIUCTA. 3HAUCHHE KUJIOK JIUCTA.
Boinenenne pactenueM kuciopozaa. Mcmapenue Bonbl pactenuem. Jlucroma.
Creb6enb. Ctpoenue ctedisa. OyHKIuu cTeds
[[BeTok. CTpoeHNE U 3HAUCHHE 1IBETKA.
[Tnoxe1. Ctpoenue u 3HaueHure. CriocoObl paclipoCTpaHEHUS
Cems. CTpoeHHE U COCTaB CEMSH
IIpaxmuxka JlabopatopHast pabota «CTpOeHHE KOKHUIIBI JIyKay.
Jlaboparopnas padota «/IBuxkeHue HUTOIIIa3MbD)
JlabGoparopnas pabota «OrnpeeneHue 30Hbl POCTa KOPHSI»
JlaGoparopnas padbora «CTpoeHHe MoYeK»
OnsiT «Beiaenenue kuciopona pacrenuem». OnbIT «HcnapeHne BoAbI TUCThIMMN
JlaGoparopnas padota «IlepenBuxeHue BOIbl 1 MUHEPATBHBIX COJICH MO CTEOIIO»
JlaGoparopnast pabota «/[BukeHue OpraHM4YecKuX BelecTB Mo credmo» Jlabopa-
TopHas pabora «Ctpoenue cemenu (aconm» Jlaboparopuas pabora «CtpoeHue
cemeHnu meHuID Jlaboparoprast padora «CoctaB ceMsiH
2. BeipacTu caMm. (6 yaca)
Teopus. 1lpuMeHeHNe MOTYyYEHHBIX 3HAHUN Ha MpakTuke. O3eIeHeHUE MIKOIbHBIX
kirym6. [Tocanka 1 yxon 3a pacCTeHUSIMU.
Ilpaxmuxka. Tlpaxtuyeckast pabora «[locanka ceMssH B KOHTEHHEPBI U OTKPBITHIM
rpyHT» llpaktnueckass pabora «[lukupoBaHue paccajbl IIBETOYHBIX KYIBTYP»
[Ipaktuueckass pabora «Bbicanka paccaabl IIBETOYHBIX KYJIBTYpP B OTKPBITHIN
rpyHT» [IpakTuueckas pabota «YX0J 3a IBETOUHBIMHU KITyMOaMI»»
3.0T1 Mukpockona a0 Mukpoounosoruu (17 yacon)

Teopus. YcTpoiicTBO MUKpockormna. [IpaBuna pabotsl ¢ Mukpockomnom. [Ipuroros-
JeHue mnpenapatoB McTopusi OTKPBITHS MHUKPOCKOINA. YUEHbIE HCCIIEI0BaTENH,
BHECIIIUE BKJIa/] B U3yYECHHUE MUKPOOPTaHU3MOB.

Opaniysckuit Mukpobuosnor Jlyu [Tacrep (1822 — 1895r), Hemenkuii yuensiii Po-
oept Kox (1843 — 1910r) oCHOBOMIOJIOXKHUKH COBpEeMEHHON MuKpoononoruu. Oc-
HOBHBIC HAIMPABJICHUS COBPEMEHHOW MUKPOOHMOJOTHUU: TeHETHUECKasl U KIECTOYHAs
WHXCHEPHSI, UCTIOH30BAHUE MHUKPOOPTAaHU3MOB U MPOAYKTOB WX JKU3HEACITEIIb-
HOCTHU B TIPOMBIIIEHHOCTH, CEITCKOM XO3SMCTBE W MEIUIIUHE, 100bIYa HePTH U
METAJJIOB, OYMCTKA BOJ, IIOYB, BO3/yXa OT 3arpsi3HUTENEH, MOAJIEpKAHUE U COXpa-



HEHUE MOYBEHHOTO IUIOAOPOIUS. YCTPONCTBO MHKPOCKOIA W TIpaBuja paboThHI C
HuM. [IpaBuna obpaienus ¢ 1a60paTOPHBIM 0OOPYIOBAHUEM.

Xumust 1 OUoNOrusl. XMMUYECKUM COCTaB KUBOM KIIETKU: HEOPTaHMYECKUE
(BoZla 1 MUHEpPAJIbHBIE COJIM) U OpraHuuyeckue (OeiKu, sKUPbI, YIJIEBObI, BUTAMHU-
HBI) BenlecTBa. buonornueckas poib BoJbl B kuBoOM kieTke. DoTocunTtes. Xiopo-
¢bumn. buonornyeckoe 3HaueHHE KUPOB, OETKOB, YPUPHBIX Macell, YIIEBOJOB U
BUTAaMUHOB JIJIS1 ’KU3HEACATEIbHOCTH OPTaHU3MOB.

Kinertka - enuHUIIA CTPOCHMUS, KUZHEACATEILHOCTH, POCTA U PA3BUTHS OPTaHU3-
MOB. MHoroo6pa3ue kietok. CTpoeHHe Mpo - U dyKapuoTHUUECKON KieTku. Jlemne-
HUE KJIETKHU.

B3aumocBs3b ctpoenust 1 (GYHKIMI 4acTeil U OPraHOMIOB KJIETKU - OCHOBA €€
uenoctHoctd. CpaBHUTEIbHAS XAPAKTEPUCTUKA KIETOK PACTEHUM, >KUBOTHBIX,
O0akTepuit, rpuboB. VccienoBanus Ipupoabl ¢ MOMOIIBI0 MUKPOCKOIIA.

Bunbl TkaHel, OTIMYKME paCTUTEIBLHON TKaHU OT KMBOTHOM, OCOOEHHOCTH CTpOe-
HUS U QYHKIIUU TKaHEH.

JlemoncTpanuu

. Komekus roroBbIX MUKpPOIIPENAapaToB.

Ilpakmuxka. Tlpaktudeckas pabota «YCTpohcTBO MUKpOCcKomnay. «lIpurorosieHue
U U3y4eHHe MHUKporipenaparoB». «lIpaBuia paboTsl ¢ UGPOBBIM MUKPOCKOIIOM).
«IIpUroToBiieHHE MHUKPONPENAPATOB KJIETOK KOKUIIBI YEIIYH JIYKa, KJIETOK JIMCTa
AII0ZIEH, TUIOJ0B TOMATa, ITUTIOBHUKA U JPY.

Pabota ¢ roToBBIMU IIpenapaTaMu TKaHEH.

TBopueckas mactepckas «Co3naHne MOJEIN KIETKI.

4. bakrepuu (7 4)

Teopus. YcnoBus xu3HM Oaktepuil. dopma U CTpoeHUE OaKTEpUATBLHBIX KIIETOK.
Buemnue u BHyTpeHHue CTpyKTyphl. [loBenenue Oakrepuii. CriocoObl MUTAHUS.
PacnipocTpanenue u 3HaueHue Oaxtepuii. Ponp Gakrepuit B 6uocdepe: 6akrepuu
THUEHUS] — MUHEpAIU3AIUsl OPTaHNYECKUX BEIECTB; 0AKTEpUU MOYBEHHBIE — MOY-
BOOOpa3oBaHue; OaKkTepuu a30TPUKCHUPYOIHE — 00OTaIleHNEe TTOYBBI a30TOM; ITH-
aHOOAKTEpHHU.

3HaueHue OakTepuil B KU3HHU YEJIOBEKA - MOJIOKUTENIbHAS POJIb B XO3WCTBEHHOU
JESATEeTLHOCTH: MOJIOYHOKHUCIIBIE, OaKTepuu OpOKEHUsI; OTpUIlaTeIbHAsl — THUCHHE
MPOAYKTOB MUTAHUS, ATOTCHHbIE OaKTepuu BO3OYIUTENN OOJIE3HEH Yy 4YeloBeKa,
JKUBOTHBIX U pacTeHui. Meroasl 60ps0bI ¢ OakTepusimu. [lactepuzarus, crepuiiu-
3arus, Ae3uHGEKIs.

Ilpaxmuxa. Tlpaktuyeckas padbora «lloceB u HaOMIONEHUE 32 POCTOM OAKTEPUIN».
«bakrepuu 3yOHOTO HaNETaY.

«baktepun kapToenbHON MaT0uKu».

5. [liecHeBbie rpuodHI (6 1)

Teopusa. T'pubObl TIpenCcTaBUTENM OCOOOTO IAPCTBAa KUBOW Mpupoasl. [IpusHaku
rpuboB. Knaccudukamus rpu6oB. OCOOEHHOCTH IJIECHEBBIX TPHUOOB.

3HaueHue MmIeCHeBBIX TpuOoB. Jpoxoku. CTpOCHHE U POJIb JPOXOKEH B KU3HU Ue-
JIOBEKA.

Ilpakmuxka. TlpakTndeckas pabora «BwipanmBanue W UCCIEIOBAHUE TIJICCEHU.
Myxop, Ilennmm.



Bnusinue temneparypbl Ha pOCT TUIECHEBBIX U JPOXIKEBBIX TPHOOB.

6. Paccka3bl mo 6mossoruu (5 4acoB)

Teopus. buonuka, ee Buabl. HelipoOmoHMKa. ApXUTEKTYpPHO-CTPOUTEIbHAs OHO-
HUKa. bBuoMuMukpusi.

VYyenuueckas koHbepeHus. «Briarommecs: OM0I0rn.

Konkypc coobmienuii yvammxcsi. «Moe mo0uMoe KuBOTHOe». «COBpeMEHHbIE
TEXHOJIOTUH, KOTOPBIE JIFOAU MTO3aUMCTBOBAJIN Y IPUPOABD.
Ilpoexmno-uccnedosamenvckas 0eamenbHOCmb:

- Munu — uccnenoBanue «Mukpomup» (pabota B rpymnmnax ¢ Mocieayomen mpe-
3EHTaIueH).

7. lluTosiorus u rucrosiorus (14 yacos)

Teopus. Ctpoenne kinetku. Opranouibl. JKu3HeHHbIM MUK KIeTku. Knetku xu-
BOTHBIX U pacTeHU. [ mcronorus — Hayka o TKaHsAX. Buapl TkaHeW opraHu3ma 4e-
joBeka. CBsi3b CTPOCHUS U (PYHKIIUI KJIETOK U TKaHEH.

Ilpakmuka. J.p. Nel Crpoenue yBenuuuTenbHbIX MpuOopoB. JI.p.No2 Uzyuenue
MUKPOIPENApaToB pa3inuHblX KieToK. JI.p.Ne3 CpaBHEHHE KIIETOK >KMBOTHBIX,
pacrenuii, npocremumx. JI.p.Ne4 M3yuenne Tkanelr opranusma uenoBeka. JI.p.Ne5
H3roToBneHne MUKponpenapara cockooa IeKH.

Tema 6. OTn 00bIuHBbIE HEOOBIUHBIE BemecTBa (14 yacoB)

Teopus. BellecTBa BOKPYT HAC, UX 3HAYEHHUE JIJIS1 YEIOBEKA.

Posb moBapeHHOI comu B 0OMEHE BEIIECTB YeJIOBEKa U *KUBOTHBIX. ConeBoil Oa-
JJAHC B OpraHu3MeyenoBeka. [lomydeHne moBapeHHOW COJIM U €€ OYNCTKA.
Kpucrannsl Oonbiive u ManeHbkue. Kak pactyT kpuctamibl? MeToibl BeIpalinBa-
HUsI KPUCTAJUIOB.

I'mapocdepa. KpyroBopor Bozabl B MPUPOAE, €r0 3HAUEHHWE B COXPAHEHHUU MPH-
POTHOTO PABHOBECHSI.

Bona. Bona B macmtabe mianetsl. Boma B opranusme venoBeka. IIpecHas Boja u
ee 3arachl. DKOJIOTMYECKHE MTPOOIEMbl YUCTON BOJIBI.

XKectrkocTh BOmbBI, BUIIBI. MeTObI, IPUMEHSEMbIE JIJISI OUUCTKH BOJIBI, UX 3 dek-
TUBHOCTh. YTO Takoe KUCIOTHBIE TOKIN U KaKk OHU oOpasytorcsi? PonHuKoBbIEe BO-
JbI.

IIpaxmuxa. IIpakmuueckasa paboma: «O4nCTKa 3arpsI3HEHHON MOBAPEHHOW COJIU.
BrIpamyBaHUEKPUCTAIIIOB TOBAPEHHOM COJH.

BrIpamyBanue KpUCTaUIOB MENHOTO M KEJIE3HOTO KyHOPOCOB METOAOM MEIJIEH-
HOTO HCHapEHUSHACBHIIIEHHOTO PACTBOPAY.

Ilpakmuueckaa padoma «CriocoObl 0uuCTKU BO/bl. CpaBHEHHE BOAOIPOBOIHOMN U
TEXHUYECKOW BOJBI IO 3aIaxy, LBETY, IPO3PAYHOCTH, IUNIOTHOCTH, pH, onpenene-
HUIO TEMIEPATypbl KUIIEHUS BOJIbI, HAJIMUUIO OCAJIKa MOCJIe OTCTAauBaHMUs, IPUTO-
HOCTH JJI UCIIONIb30BaHus. VccienoBanmue 0CagkoBy.

Ilpakmuueckan paboma: «OnpeneneHue U yCTPaHEHUE KECTKOCTH BOJIBI.

Ilpumeuanue: OuucTka BOJbI OT TBEPABIX MPUMECEH, OT XUAKUX U ra3000pa3HbIX
BemecTB. (B3Becu: mecox + H,O; men + H,O; macno + H,O; H,O + udepnuina,
BOpOHKa, (DUIBTp, KOJI0A, NeNmuTeabHash BOPOHKA, BBIMAPUTEIbHAS YaIllKa, CIUp-
TOBKA, CIIUYKH, JIepKaTeh JUIsl TPOOUPKHU, TpoOupKu.) JKeCcTKOCTh BOABI: MOCTO-
siHHas1, BpeMeHHas, oOmias. CrocoObl yeTpaHeHuUs KeCTKOCTH BojIbl. (OOpasiibl BO-



1e1; Na,COs3, Ca(OH),, HarpeBanue, CIUPTOBKA, CIIUYKH, JIEPKATEIhb I TPOOUp-
KU, TIPOOUPKU. )

TEMATHUYECKOE ITNTAHHNPOBAHUE

No

Ha3zBanue pasaena

Kosmm4ecTBO 4acoB

BCEro | Teopusi | MPaKTHKA

DopMBbI KOHTPOJIA

BBenenue

1 1 -

Jlexnus

N3 d4ero
pacTteHue

COCTOUT

16 3 13

HAOIIFOACHMS, TCCTH-
poBaHUe, aHaIIN3
MPOAYKTOB JIESATEIb-
HOCTH 00YyY

Bripactu cam.

Jlexms, Oecena,
mpakTuyeckas pado-
ta. HaGmonenus.

OT MHKpOCKOIa 10
MUKpPOOHOJIOTUA

17 5 12

YerHblil  ompoc, ca-
MOCTOSITENIbHAs ~ pa-
oora

[Ipaktrueckas pado-
Ta.

HaGmionenne.  Co-
OOIICHHS yUaIuXCsl.

bakrepuu

Jlexmms, Oecena,
mpakTuyeckas pado-
ta. Habmonenusi.

[1necHeBble TpUOBI

Jlexmus, oecena,
npakTuyeckas pado-
ta. HaOmronmenms.

Paccka3ssr mo Ouoo-
705

YerHblii  ompoc, ca-
MOCTOSITCJIBHAs ~ pa-
6ota

[Ipaktrueckast pabo-
Ta.

Ha6monenue.  Co-
OOIIEHUS yUaIUXCsl.

[Ipaktuyeckas  6o-

TaHHUKa

16 3 13

YerHblii  ompoc, ca-
MOCTOSITENIbHAs ~ pa-
oota

[Ipaktuueckast pabo-
Ta.

HaGmronenne.  Co-
OOUICHMSI YHAIIUXCSL.

[Muronorus wu

14 4 10

YcTHBIN ompoc, ca-




TUCTOJIOTHSI MOCTOSITEJIbHAs ~ pa-
oora

[TpaxTrueckast pado-
Ta.

HaGmronenne.  Co-
OOIICHUS yJaluXCsl.

10 | DTm obObryHBIC HE- (14 3) 0 YcTHeIl ompoc, ca-
OObIYHBIC  BeIIle- MOCTOSITENIbHAsA ~ pa-
CTBa 6ota
[Ipaktrnueckas pado-
Ta.

HaGmroneune.  Co-
OOIICHUS yJaITuXCsl.

MeToauueckoe 000py10BaHue:

HUDPOBAST JIABOPATOPUSI YUEHMUYECKAS (IludpoBbie narumku
AIIEKTPONPOBOAHOCTH, pH, MoOJIOKEHHUs, TeMIlepaTypbl, aOCOJIOTHOIO JaBJICHUS;
nuppoBoil ocumiIorpadMYecKuii TaTYMK; BEChbl AEKTpoHHbIE yueOHble 200 T;
MUKpPOCKON: MU(GPOBOM MM ONTUYECKUH ¢ yBennueHueMm oT 80 X; Habop amns us3-
TOTOBJIEHHSI MUKPOIIPENapaToB; MUKPOIIpenaparsl (Habop); COETMHUTEIbHBIE MTPO-
BOJIa, MPOrpaMMHOE OOECIEYeHHE, METOJUYECKHE YyKa3aHHs; KOMIUIEKT COMYT-
CTBYIOILIMX BJIEMEHTOB ISl OIBITOB M0 MEXaHWUKE, MOJEKYISPHOU (DU3UKE, DIIEK-
TPOAWHAMUKE, OIITHKE.

KOMILIEKT HHOCYIblI 1 OBOPYJOBAHUA 1JII YHEHNYECKHUX
OIIBITOB ( IllltaTtuB madoparopubiii xumuueckuii: Habop uamek [letpu, Habop
MHCTPYMEHTOB IPENapoBajbHbIX, JIOKKA I CKUTAaHUS BEUIECTB, cTymnka dapdo-
poBasi C MECTUKOM, HAOOP OaHOK, CKIISTHOK, (DJIAKOHOB JIJIsSi XPAHEHHS TBEPJBIX pe-
akTuBOB; Habop mpudopok (I[1X-14, I1X-16); npubop 115 MOTyYEHUS Ta30B; CIIUP-
TOBKa W roprodee jisi He€; puiabTpoBasibHas Oymara (50 1IT.); koji0a KOHUYECKas;
najoyka CTEKJIsIHHAs (C PEe3MHOBBIM HAKOHEUHUKOM); YallleyKa JUisl BbIIapUBaHUS
(BpIMapUTENIbHAS YallleyKa); MEPHBIA TUINMHAP (TUIACTUKOBBIN); BOPOHKA CTEKJISH-
Has (Masias); ctakaH cTekiassHHbIN (100 Mi); Ta300TBOHAS TPYyOKa.

KOMIIJIEKT BJIA’KHBIX TIPEIAPATOB JIEMOHCTPAIIMOHHBIN
(Bnaxxnbrit mpenapar "be33yOka'; BiaxubIi npemapar "Yx" BIaxHbIH mpemnapar
"BayTpennee cTpoeHne OpIOXOHOTOTO MOJUTIOCKA'; BIaXKHBIA mpemnapar "BHyT-
pEHHEE CTPOECHUE KPBICHI'"; BIAXXHBIN Npenapar "BHyTpeHHee CTpoeHue JIATyIKy';
BJIQXHBIN TpenapaTr "BHyTpeHHee cTpoeHHe NTULbl"; BIaXHbIN npenapaTr "BHyT-
peHHee cTpoeHue priObl"; BIakHbI npemapat "Kapacs'; BnaxHsbiil npemnapat "Ko-
peHb 0000BOrO pacTeHuss C¢ KiyOeHbkamu'; BIaxkHbld mpemapar "Kpeserka';
BJIaXHBIN npenapar "Hepeuaa"; Bnaxueiil npenapat "Pa3zButne KocTucToi poiob'";
npyrue. Komruiekr repbapueB nemonctpanuonnsiii ([epOapuit "JlepeBbst U Ky-
crapHuku'"; repbapuii "Jukopactyue pactenus"; repdbapuii "KopmoBbie pacre-
Hus"; repbapuii "KynsrypHsie pactenus'"; repoapuii "JlekapcTBeHHbIe pacTeHus";



repbapuii "MenoHocHble pactenus"; repbapuit "Mopdororus pacrenuii"; repoa-
puii "OcHOBHBIE TpyImbl pacTeHuit"; repbapuit "PacTutenpHblie cooOmiecTra';
repOapuii "CenbCKOX03IMCTBEHHBIC pacTeHuA'"; repbapuii "SnoBuThie pacTeHus";
repOapuii K Kypcy OCHOB I10 00111ei OHOI0THH. )

Kommiekt kosuieknuii gemoncrpanmuoHubiid (Komnekuus "T'onoceMeHHbIE
pactenus" koyiekmus "OOuTarenn Mopckoro aHa'; komwtekuus "llaneonTonoruye-
ckas"; koyuiekuus "[IpeactaButenn oTpsAI0B HACEKOMBIX'" KOJTUYECTBO HACEKOMBIX:
He MeHee 4; xomekuus "lIpumepsl 3alUTHBIX MPUCTOCOOICHUN y HACEKOMBIX';
koyekius "IlpucrnocoOuTenbHble U3MEHEHUSI B KOHEYHOCTSIX HACEKOMBIX'; KOJI-
aexuus "Pa3BUTHE HACEKOMBIX C HEMOJIHBIM IpeBpalieHuem"; kouiekuus "Pa3pu-
THE HACEKOMBIX C MOJIHBIM MpeBpalieHrueM"; Koyuiekius "Pa3Butre nieHuIs")
KomnbsrorepHoe o0opyroBanue
HoyT0yk; mpoekTop, MHTEpaKTUBHAS JOCKa



Cnucok JiuTeparypsbl:
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Q. NHuTtepHeT-pecypchl o pa3HbIM pazaenam Kypca «b1OJIOT' NSy

YEJIOBEK

10.  http://school.bakai.ru/?id=newpb041220101544 — OGakaii - BHUpTyaJibHas
IIKOJIa IO OMOJIOTHHY;

11.  http://muzey-factov.ru/tag/biology - my3eii ¢pakToB 0 HYeIOBEKE;

12.  http://humbio.ru - Pecypc «ba3a 3HaHu# 110 OMOJIOTUU YETIOBEKa» CONEPIKUT
y4€OHUK IO MOJIEKYJIIPHOM OMOJIOTWM 4YeloBeKa, OMOXMMHUHU, (PU3UOIOTHH, TEH-
HOM 1 OEJIKOBON MHKEHEPHH;

13.  http://www.sci.aha.ru/biodiv/index.htm - Pasnen (buopasznoobpasue u oxpa-
Ha mpupoasl) Web-atnaca «310poBhe M OKpykaromias cpega». CrnenuanuicToB
HaBEPHsIKA 3aMHTEPECYEeT MAacCIITaOHbI TeMaTUYeCKui MH(POPMAIIMOHHBI MACCUB
MH(OPMAIIMOHHBIX pecypcoB 1Mo OuopaszHooOpa3uto Poccun. Takke umeercs BO3-
MOKHOCTh HAWTH HEOOXOAUMYH0 MH(GOpPMAalMI0 B MHTEPAKTUBHOW 0a3ze JaHHBIX
«Poccust B nudpax» (ThICAYM TOKa3aTeNied Mo BCEM peruoHam cTpaHbl). Takke
pasMeliieHa oHlaitHoBast kapTorpadguueckas cucrema DataGraf.Net, mo3Bosstomas
«HA JIETY» CTPOUTH KapThl, (B TOM YUCJIE COOCTBEHHbIE) U MPOU3BOAUTH aHATU3 HX
CyHEPIIO3ULUN;

14.  http://www.sci.aha.ru/ATL/ra00.htm -Web-Atnac: «Oxpy»karorias cpeaa u
310poBbe HacesieHus: Poccum». KomIeKkCHbIN Tpyd, B KOTOPOM PacCMaTpUBarOTCA
B MEPBYIO ouepeb (PAKTOPBI U MPUUMHBI, ONIPeIEAIomne 310poBbe Hauu. OKOJI0
200 croxetoB, 6onee 400 kapT U AUarpamm;

15.  www.molbiol.edu.ru - Anaromus u ¢usmonorus yenoBeka. Hayuno- morry-
JsipHbIA cailT. ba3a 3Hanuii o 6uosoruu yenoeka. GU3NOIOTHUS, KIETOYHASI OMO-
JIOTHUsA, TEHETHKA, OMOXUMMUS;

16.  http://www.psy.msu.ru/illusion/ - 3putenbHbie WLUTIO3MK U (eHOMEHBI ((a-
KyapreT ncuxonaornu MI'Y umenu M. B. JlomoHoCOBa).
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XNBOTHBIE

17.  www.entomology.narod.ru/index.html - «1HpopMarOHHO-TOMCKOBBII CalT
WIN «TIOYTH BCE» 10 DIHTOMOJIOTHUHY. BOJIbIIOE KOJIMUECTBO KAY€CTBEHHBIX CCBHLIOK
Ha PYCCKOSI3bIYHBIC CANTHI, MOCBSIICHHBIE BCEM CTOPOHAM JKU3HU Pa3IHMUHBIX
IPYII YWICHUCTOHOTHUX, a OOJIBIIIE BCETO — HACEKOMBIX;

18.  http://www.zooclub.ru/ - «300kiy6 (Bce 0 ®HBOTHBIX)». Camasi pa3HooOpas-
Has WUTIOCTPUPOBaHHAsE WHGOPMAIUsS, KaK O KU3HU JTUKUX JKUBOTHBIX, TaK U O
JOMaIIHUX Jro0uMIax. Bo3MoxHO monyyeHue OecriaTHOW KOHCYJIBTallMM IO CO-
JIEPIKAHUIO U BETCPUHAPHU;

19.  http://www.zoospace.narod.ru/ - «3oo0orusy, NPeAoCTaBIsIeT MaTeprual B
OCHOBHOM O cO0aKax W KOIITKaX: PEKOMEHAIIUH 110 WX COACPKAHHIO U JICUCHUIO,
HOPMAaTHBHBIE JJOKYMEHTBI, HHPOPMAIIHIO O KIIy0ax W MUTOMHHKAaX, OOBSBICHUS O
IIPOJIAYKE M BBICTABKAX);

20. http://povodok.ru/en/ - «IloBomoK», OOMH U3 CaMBIX IOJIHBIX CAWTOB, IIO-
CBSIILICHHBIX JOMAITHUM JKHBOTHBIM;

21. https://apus.ru/ - «O wenobenuMoil JrOOBH K KHBOTHBIMY», MHTEPECHAS U
pa3zHooOpa3Has WH(OPMAITUS O CAMBIX Pa3IUIHBIX KHUBOTHBIX. OCOOCHHOCTH IO
Oopa mMareprasna 1 ero U3JIOKEHUS JCTAI0T 3TOT CAUT XOPOIINM ITOMOITHUKOM YY9H-
TEJIO;

22. http://www.petslife.narod.ru/ - «Jlomariaue >xuBoTHBIE». CalT IMOCBSIIEH
JOMAIITHAM >KHBOTHBIM. OCOOCHHOCTSM yXOJla U COJEP)KaHUsS JIOMAITHUX JKHBOT-
HBIX;

23. http://bigcats.ru/ - «bonpmme komkw». CalT MOCBSINEH MPEICTABUTEIAM
CeMelCTBa KOIIaubHX;

24.  http://www.filin.vn.ua/ - MnmocTpupoBaHHas SHIMKJIONECUS KUBOTHBIX. B
paszenax SHIUKIONEAUH COOpaHO OOJbIIOE KOJIMYECTBO MarepuajoB 000 Bcex
BUJIaX )KMBOTHBIX. Marepuai 60raTo WLTIOCTPUPOBaH, CHA0KEH CChIITKAMHU;

25.  http://www.apus.ru/ - Pecypc «O HemoOeaumoit it00BU K JKUBOTHBIM» — 3TO
WHTEpECHass W pPa3HOOOpa3Has WHQOPMAIHMS O CaMbIX PAa3JIMYHBIX YKUBOTHBIX.
OcoOeHHOCTH MO00pa MaTepraia U ero U3JIOKEHHS JCNIAloT dTOT CalT XOPOIIUM
TIOMOIITHUKOM YYIHTEITIO;

26.  http://www.fishworld.narod.ru - Peiouii Mmup. Pecypc mocBsiieH moaHoCThIO
9THM TIPEICTABUTEISIM KUBOTHOTO Mupa. Kiaccudukaius, mpoucxoxkIeHue, IBO-
JOUUS pbIO, OacHbIE PHIOBI U MHOTOE JIPYTOE.

PACTEHU

27.  http://www.herba.msu.ru/russian/index.html- Goranudeckuii cepep Moc-
KOBCKOTO yHHMBepcuTeTa. ONHMH M3 HanOojee W3BECTHBIX BO BCEM MHPE POCCHIA-
CKHX OHMOJIOTMYECKHX PECYpPCOB, MMEIOIIMK BepcuH Ha 8 si3bikax. boraHndeckue
HOBOCTH (B T. 4. MOAPOOHBIA KajeHAapb KOH(EpeHLHii), calThl OOTaHUYECKUX
nonpazaeneanii MI'Y, Oubnuorexka wn3oOpakeHHW pacTeHud, Ouorpaduyueckuit
pas3zien «KJIacCUKH Haykm». Kpome marepuasioB o OoTaHUKE OOIIEro Xapakrepa,
Ha caiiTe pasMelieHbl MaTepuaybl 0 boTaHWYECKOM cajie YHUBEPCHTETa, 00 yYHH-
BepcureTckoM [epbapun umenn /. I1. CeipeiimukoBa, npeacTaBieHa CTapuHHAS
KOJIJISKITUS U3 €ro (DOHIOB;

28.  http://www.lapshin.org/club/plants.htm - «MockoBckmii Kiryd koMHaTHOTO
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L(BETOBOJCTBA;

29. http://tea.volny.edu/index.php - «Yaii» — KuBasi SHIUKIONEINAS 4Yasd U €ro
TPaIUIMii — KCTOPHS Yast, 0OTAHUKA M BBIPALIMBAHKE Yasi, XMMUS 4asi, IPOU3BO/I-
CTBO 4asl, BUBI Yas, YIIAKOBKA U XpaHCHHE Yasl, 3aBapHBaHKE Yasi, Yail 1 30POBbE.



http://tea.volny.edu/index.php%22

		2023-08-29T20:10:52+0300
	п. Алексеевский
	Глушков Г_А_
	я подтверждаю этот документ своей удостоверяющей подписью




