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1. KoMIuleKkC OCHOBHBIX XapaKTEePUCTHK MPOTrPAMMbI
1.1. IMosicHUTEIbHAS 3AIIUCKA.

HestensHOCT MoOMnIbpHOTO TexHOmapka «KBaHTOpuyM» HampaBieHa Ha
MOBBIIICHNE KaYeCTBA CUCTEMBI JOMOIHUTEIBHOTO 00pa30BaHus, B MEPBYIO OYEpPEIb
B CEIbCKOH MECTHOCTH, CO3JaHHE YCIOBUH JJisi paBHOTO JOCTyma JeTell K
TEXHUYECKOMY TBOPYECTBY M BHEAPEHUE TEXHOJOTHH aKaJIeMUYECKOW MOOMIHHOCTH
MEJJaroroB Ha TEPPUTOPHUH Y JILIHOBCKOM 001aCTH.

OcHoBHass oOpasoBaTelbHAasl JESATEIBHOCTh OCYIIECTBISIETCS B cdepax
JOTIOJIHUTENIBHOTO 00pa30BaHUs JIETe U ypoKa TEXHOJOTHUU B CEJNBCKHUX IIKONAX U
TPYAHOAOCTYIHBIX MECTaX Ha OCHOBE CETEBOTO B3amMMOJCHCTBUSA. ba3oBbIM
dopmaToM 00pa3zoBaTEIHLHOTO MPOIIECcca SBISETCS MPOSKTHAS AESITEIBHOCTh, B X0/
KOTOpOH OYAyT peaan30BaHbl COBMECTHBIC MEKKBAHTYMHBIC TPOCKTHI.

JlomonHuTenbHas  00meoOpazoBaTebHas — OOIIepa3BUBAIOIasi  Iporpamma
«Arpo-Ouotexnomorun» (mamee Ilporpamma) HampaBieHa Ha  IOJy4eHHE
oOyuatormumucs MoOWIBHOTO TeXHOmapka «KBaHTOPUYM» TEOPETHUECKHX 3HAHUN
00 DKOJIOTUYECKUX B3aMMOJICHCTBHSIX PAa3HOTO YPOBHS M YMEHHH MPAKTHYECKOTO
XapakTepa B 00JACTH arpodKOJIOTHH, a TaKKe 3HAHWW W MPAKTUYECKHX HABHIKOB B
o0nacTu coepexeHus: MPUPOAHBIX PECYPCOB CBOCH MECTHOCTH.

B xome 3aHsTmii, oOydYarommuecs JOJDKHBI TIIOJIYYHTH HAaBBIKH ITOMCKa
uHbOpMAIIMK 1O HHTEPECYIOIIe TeMaTHKe, pelIeHus TIOCTaBICHHBIX 3ajady,
ONMMpPAsICh HA 3HAHWE 3aKOHOB OMOJIOTUM W IKOJIOTHH, MMPUPOIHBIX SIBJICHUH, a TAaKKe
BBIMIOJTHUTH MTPOEKTHYIO paboTy 1O BHIOPAaHHOM TeMAaTHKe.

B mporiecce nonyueHusi 3HaHu, 00yJaroniuecss Hay4aTcsi MpaBUIbHO CTABUTh
eNu, IJIaHUpOBaTh  HauOoliee  palMOHAIbHBIE TYTH WX  JIOCTUKEHUS,
CaMOOPTaHU30BBIBATHCS U OPTraHU30BBIBATH APYTUX IJIsl PEHICHUS IMOCTaBICHHBIX
3a/iay, JOCTUTaTh MPAKTHUYECKH 3HAYMMBIX OOIIECTBEHHO TMOJIE3HBIX PE3yJIbTATOB.
MPUMEHSTH TBOPUECKHE MOIX0/IbI B PEIICHNUN MTOCTABICHHBIX 3a/1a4.

OCHOBHBIMH 3a/layaMyd B pabOTe SBISICTCS OpPUEHTAIMS Ha MaKCUMalIbHYIO
caMopeanu3aliio JTUYHOCTH, JIMYHOCTHOE U MPO(deCCUOHATBHOE CaMOOIPEACIICHUE,
COLIMANIM3AINIO W ajanTanuio nereid B oOmectBe. Ha Bcex sramax peanusanuu
IpOrpaMMbl OCHOBHOW  IIEJIBIO SBIISIETCSl CO3JaHME UHTEepeca y JeTed K
€CTECTBEHHOHAYYHBIM JUCITUIUITMHAM, ()OPMHUPOBAHKE MTOTPEOHOCTH B MPUOOpETEHUN
CHELMAJIbHBIX 3HAHUM M HABBIKOB JUIsI TMOATOTOBKM K OCO3HAHHOMY BBIOODY
npodeccun.

[Iporpamma pa3paboTaHa Ha OCHOBE CIEIHAIM3UPOBAHHONW METOAMYECKOM
JIUTEpaTyphl U MPOPECCHOHAIBHOTO OMbITA MEJarora, peajin3yercs ¢ NPUMEHEHHEM
BBICOKOTEXHOJIOTHYHOTO 000PYI0BaHHUS.

HopmaTuBHO-ipaBoBoOe o0ecneyeHue MporpaMmai.
[Iporpamma pazpaboTtaHa B COOTBETCTBUH C TOKYMEHTaMU:

1. ®enepanbHbiii 3akoH oT 29 pexadbpss 2012 roma Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanum» (CT. 2, cT. 15, ¢1.16, cT1.17, cT.75, cT1. 79);



2. [TpoexT KoHuenuuu pa3BuTHs AOMOJIHUTEIBHOIO 00pa30BaHus JeTeil A0
2030 rona;

3. [Ipuka3 Munnpocsemenuss P® or 09.11.2018 roma Ne 196 «OO06
yTBepxkaeHun llopsinka opraHvsanuM W OCYLIECTBJICHHS — 0Opa3oBaTEIbHOM
JEeSATENBHOCTHU MO TONOJHUTEIBbHBIM 0011€00pa30BaTeIbHBIM MPOrPaAMMaM;

4, [Tpuka3z ot 30 centa0dps 2020 r. N 533 «O BHeceHMM W3MEHEHUH B
MOPAJIOK OpraHU3allMM U OCYLIECTBIEHUsT 00pa30BaTEIbHOM JEATEIBHOCTH 10
JOTIOHUTENbHBIM 00111€00pa30BaTeIbHBIM POrpaMMaM, YTBEPKJIECHHBIH MpPUKa30M
MunucrepctBa npocseuienus: Poccuiickoit @enepanuu ot 9 Hos6ps 2018 . No 196y;

S. Meronnueckre peKOMEHJAlUUU M0 MPOEKTHPOBAHUIO JTOMOJHUTEIBHBIX
obmepasBuBaroniux nporpamm Ne 09-3242 ot 18.11.2015 rona;
6. CIT 2.4.3648-20 CaHuTapHO-3IUAEMHUOIOTUYECKHE TpeOoBaHUs K

OpraHu3aIusM BOCIUTAHUS U OOY4YEHHUs, OTAbIXa W O3JOPOBJICHUS JETed W
MOJIOJICIKU;

7. [Mucemo MunoOpHayku Poccun ot 28.08.2015 roma Noe AK — 2563/05
«O METOIMYECKUX PEKOMEHIANUIX» (BMecTe ¢ MeTOauYeCKUMU PEeKOMEHIalUsIMU
0 OpraHu3aluKi 00pa30BaTEIBLHOMN JESITEILHOCTH C UCIIOIB30BAaHUEM CETEBBIX (popM
peanuzaiuu 00pa3oBaTEIbHBIX MIPOTPAMM);

8. [Ipukaz MuHuCTEpCTBa HayKHW W BbICIIEro 0Opa3oBaHus Poccuiickoii
®enepanuu 1 MunucrepcrBa npocsenienus: Poccuiickoit ®@enepaunn ot 05.08.2020
r. N 882/391 "OO6 opranuzanuu U OCYIIECTBICHUU 00Pa30BaTEIbHON JIEITCIBHOCTH
pu ceTeBoi (hopme peanu3auu 00pa3oBaTENbHBIX MPOrPAMM);

Q. [Ipukaz MunucrepctBa obpazoBanusi u Hayku P® ot 23.08.2017 roxa
Ne 816  «llopsimok  mOpUMEHEHHsS  OpraHW3alUsMH,  OCYIIECTBISIOMIMX
o0pa3oBaTeNbHYI0 JIEATEIBHOCTh  DJIEKTPOHHOTO  OOY4YeHMS, JIUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJOTUH MIPH peaau3aii 00pa3oBaTeIbHbIX MPOTPAMM)»

10. «Meroauueckue pexkomeHgauuu ot 20 mapra 2020 r. mo peanuzaiuu
o0pa3oBaTeIbHBIX MPOrpPaMM HadaJbHOI'O OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro
obmrero oOpa3zoBaHus, 00pa30BaTEIBHBIX MPOTPAMM CPEIHETO MPOodecCHOHATHLHOTO
00pa3oBaHUs U JIOMOJHUTEIBHBIX 00I11e00pa30BaTEIbHBIX MPOrPaMM ¢ IPUMEHECHUEM
AIEKTPOHHOTO OOYYECHHS M TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHII;

11. YcraB OT'BIIOY «JITKy;

12, [Tonmoxxenune o nerckoM TexHomnapke «KBaHTOprUym».

YPpoBeHb 0CBOCHUS NMPOrPaMMBbl. CTAPTOBBIN
HanpasiienHocTs (Ipo¢uiib) NporpaMMbl: €CTECTBEHHOHAYYHAs

AKTYaJIbHOCTH MPOrPAMMBbI

buonorns u sKoJOrMs — OTpaciu COBPEMEHHOW HAyKH, KOTOPBIE AKTUBHO
pa3BuBaroTcsa. PazpaboTku B JaHHBIX 00JIACTSIX MO3BOJISAIOT PEUIATh IIUPOKUNA KPyT
BOIIPOCOB, CBSI3aHHBIX C OXPAHOM 3I0POBBS YEIOBEKA, MOBBIIEHUEM d()DPEKTHBHOCTH
CEJIBCKOr0 XO3SIMCTBA M MPOMBIIIUIEHHOTO MPOU3BOJICTBA, 3alUTON Cpeabl OOUTAHUS
ot 3arpsizHeHuil. CoBpeMEeHHbIE OMOJIOTMYECKHE 3HAHUS  MO3BOJISIIOT CO3/1aBaTh
METOJIMKHA, HANpaBJICHHbIE HAa KOHCTPYMPOBAHUE KIETOK HOBOIO  THIA;
HECYILECTBYIOIIUE B IPUPOJIE COUETAHUS T'€HOB; IPOCKTUPOBATh U BHEIIPATH B
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MPOU3BOJICTBO pa3IMUYHbie UHTEPHEUCHl B3aMMOACHCTBUS YEJIOBEKA U AJIEKTPOHHBIX
YCTPOMCTB.

OnHolt M3 TJaBHBIX HSKOJIOTHYECKUX TMPOOJIEM COBPEMEHHOCTU SBIISICTCS
MPOJIOBOJILCTBEHHAsI MpoOJieMa, T.K. C OJHOM CTOPOHBI, KaXXIOMY YEIOBEKY H
YeJIOBEUYECTBY B II€JIOM CTAHOBUTCS BCE TPYJHEE VYAOBJICTBOPSTH >KU3HCHHBIC
MOTPeOHOCTH, a C JPYyrod CTOPOHBI MHTEHCU(PUKAIUS CEIbCKOXO035UCTBEHHOTO
npou3BojcTBa. (OHa oOCHOBaHAa Ha TIJIYyOOKOM TIPOHMKHOBEHUH YEJIOBEKa B
€CTEeCTBEHHBIC TMPOIECCHl KU3HU TIUIAHEThl U COMPOBOXKIAETCS HMCTOICHUEM
MIPUPOJIHBIX PECYPCOB, 3arpsI3HEHUEM OKPYIKAIOIIEH Cpe/ibl, CHU)KEHHEM MMOYBEHHOTO
IJI0JIOPOJIUSI, PAa3BUTHEM 3PO3UMHBIX TMpoOIeccoB. [IpupocT MpoAyKIUHU CEIbCKOTO
XO3AMCTBA JOCTUTACTCS TAKEIIOM DKOJIOTMUYECKOM IIEHOM.

Pazpabotka TexHomoruii mo OOprOE C 3arps3HEHUEM OKPYXKAIOIIeH Cpejbl
SIBJISIIOTCSI OJTHUM M3 MPUOPUTETHHIX U aKTYaJbHBIX HAMPABJICHUN Pa3BUTUS B CTpaHE
u mupe. OOyueHue To mporpaMMe eCTeCTBEHHOHAyYHOW HaINpaBJIECHHOCTH «ATpo-
OMOTEXHOJIOTUM» TIpeAocTaBisieT oOydaromumcs «MoOuinsHoro KsaHTopuymay
BO3MOXKHOCTU  NpodeCCHOHAIbHOM  opueHTanuu.  [Ipaktuueckue  paboTHI,
aJlanITHPOBAaHHBIE K COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, TIOMOTAIOT PACKPHITh U
pPa3BUTh TBOPYECKHH TOTEHIIMAN JeTed, a Takke IPOJEMOHCTPUPOBATH CBOM
CIOCOOHOCTU K HAYYHOU M MCCIIEI0OBATEIILCKOMN JeATeTbHOCTH.

[Iporpamma oTBe4aeT MOTPEOHOCTAM JETe B 3HAHUAX €CTECTBEHHOHAYYHOMU
HAIPaBJICHHOCTH, OPHUEHTHUPOBAaHA Ha pEIIeHUE JUYHOCTHBIX MpobiieM pedeHka, u
COOTBETCTBYET COIMAIIbBHOMY 3aKa3y OOIlecTBa B MOJATOTOBKE TPAMOTHBIX JIMYHOCTEH
BJIQ/ICIOIINX HaBBIKAMH B 00JIaCTH arpO’KOJIOTHH.

HoBu3Ha n oTiinuuTeJIbHbIE 0COOEHHOCTH MPOrPAMMBI

Heo0xoauMocTh TaHHOW MPOrpaMMbl OOBSICHSICTCS TEM, YTO 3KOJOTHYECKOE
oOpa3oBaHue TIpejIoiaraeT He TOJIbKO (opMHpOBaHHE TIyOOKHX 3HAaHHH 00
OKOJIOTUYECKUX B3aWMOJCUCTBHUAX PA3HOTO YPOBHS, HO U YMEHHUH MPAKTHYECKOTO
xapakrtepa. [lomoOHbIE YMEHHS MMO3BOJIAIOT KaXKIOMY OOYy4arolieMycCsi BHECTH CBOM
BKJIJl B COEpEKEHNE MPUPOTHBIX PECYPCOB TPUPOJIBI CBOCH MECTHOCTH.

Hcnonp3oBaHue COBPEMEHHBIX I€IarOTUYECKUX TEXHOJIOTHUH, METOJ0B H
MPUEMOB; PA3IMYHBIX TEXHUK M CHOCOOOB PabOTHI; COBPEMEHHOTO 000PYIOBaHUSA,
MO3BOJISIIONIETO MCCIE0BaTh MPUPOJIHBIE OOBEKTHI M JKOJOTUYECKYIO CHCTEMY
00ecreynBalOT HOBU3HY MPOTPAMMBI.

Ha Bcex »Tamax peanu3anmuyi NPOTPAMMBI OCHOBHOM IIEIBIO  SIBISICTCS
CO37aHNe MHTEpeca y JeTel K €CTECTBEHHOHAYYHBIM TUCIUIIINHAM, (OPMHUPOBAaHUE
MOTPEOHOCTH B MPUOOPETEHNUHN CIIEIUATBHBIX 3HAHUN W HAaBBIKOB JJIS MOATOTOBKU K
OCO3HAHHOMY BBIOOpPY ITPO(ECCHH.

OcOOEHHOCTBI0O ~ TIPOTPAaMMBI  SBJSIETCS  HMCIOJB30BAaHWE  HATypaIbHOMU
HaTJISTHOCTH, TOCTAHOBKA ONBITOB W JKCIIEPUMEHTOB, HAOIIOMEHUS 3a >KUBBIMU
OpraHu3MaMHu. Y MeIoe MCTOIb30BaHNE KUBBIX U repOapHbIX OOBEKTOB B COYCTAHUHU
C IPYTHMH CPeICTBaMH OOYYEHHsI, OpTaHU3AIMS CaMOCTOSATEIBLHON PabOThl UTParoT



BOXHYIO POJb B PCUICHUHW 3a1ad, YIIayOJisass W paciiupss OHOJIOTHYECKHE 3HAHUS
0o0y4Jaromuxcs.

OmnuceiBaecmasi oOpa3oBaTeibHas MporpaMMa HHTETPUPYET B ce0E TOCTIIKEHUS
COBPEMCHHBIX HAMPABIICHUN B 00JIaCTH OMOTEXHOJIOTHHU W arPOIKOJIOTHH.

[leHHOCTH TpPOTPAMMBI COCTOMT B TOM, UYTO B HEW yHenseTcs OOJbIIoe
BHUMAaHHE TMPAKTHUECKOW JeATEIbHOCTH ydamuxcs. lIporpamma ocHOBaHa Ha
MPUHIMIIAX Pa3BUBAIOIMIETO OOYYEHHS, CIIOCOOCTBYET TIOBBIIICHUIO KadecTBa
o0ydeHus, (HOPMUPOBAHUIO HUCCIEAOBATEIBLCKOTO CTHJISI MBIIUIICHUS W YCUJICHUIO
MOTHBAIIMH K O0YUYCHHUIO.

Ha 3aHATHAX HUCTIONB3YIOTCS pa3iuuHbie (HOPMBI OOYUCHUS: WHIAUBUTYaTbHAS
(caMOCTOSITEIPHOE BBITIOJHEHUE 3a/IaHMK); TPYMIOBas, KOTOpas TPEIoiaract
HAJIMYNE CUCTEMBI «PYKOBOJHUTEIh — TpyMNNa - 0O0yYaroUuics»; MapHas, ¢ y4eTOM
WHTEPECOB U CITOCOOHOCTEH Ka)K0T0 00yJaroIIerocs.

Ilexarornyeckas nejiecooOpa3HoOCTb.

Ileparornyeckasi mesieco00Pa3HOCTb MPOTPAMMBI 3aKJIHOYAETCS B CO3JAHUU
OpraHU3aIMOHHBIX M TMICUXOJIOTO-TIeJarOTUYECKUX YCIIOBUM NIJIs MPUBIICUCHUS JIETEH
U TOJAPOCTKOB K  3aHIATHSAIM IO  €CTECTBEHHOHAYYHBIM  JIUCIUIUIMHAM,
oOecrieunBalOIMNX pPa3BUTHE MOTUBAIIMM K TIO3HAHUIO, TBOPYECTBY U TPYAY,
UCCJIEIOBATEIILCKUX U M300PETATeIbCKUX CIIOCOOHOCTEH, (hOpMUPOBAHNE HAYUHBIX
KOMIIETEHI[MH, KaK (PaKTOPOB YCHEIIHOIO CaMOOMPENEICHUsI M CaMOpealn3aluu
JUYHOCTH B COBPEMEHHOM MUDE.

[Iporpamma oGecrieynBaeT HMHTEpPEC MIKOJBHUKOB K MOHUMAHUIO OCHOBHBIX
3aKOHOMEPHOCTEH OMOJOrMU BO BCEM MHOT00Opa3uu OWOJIOTMUECKHX SBICHUU U
IMIMPOKOM JIMaria30He ypOBHEH OMOJOTMYECKUX MPOILIECCOB, a TAKXKe JJI TOHUMAaHUS
KayeCTBEHHBIX OCOOCHHOCTEHN OMOIOrHYECKUX CUCTEM Pa3HOTO YPOBHHI.

OOpazoBaTenbHbIE TEXHOJOTUHU, MpUMEHseMble B  J[eTckoM TexHomapke
«KBaHTOpHYM» NOAPA3yMEBAKOT HOBBIA ITOAXOJ, OCHOBAaHHBIM Ha TEXHOJIOTHAX
IPYIIOBOr0 OOYYEeHUsS, KOJJIEKTHBHOTO B3aMMOOOYYCHHS, TEXHOJOTHMHU OJIOYHO-
MOJIYJIBHOTO OOYy4Y€HHs, TEXHOJOTUU PA3HOYPOBHEBOTO OOYUYEHHS, Pa3BHBAIOIIETO
00ydeHus1, MpoOIEMHOTO 00YUYCHHS, TEXHOJIOTUN MCCIIEI0BATEIILCKON IeSITCIIBHOCTH,
TEXHOJIOTUU MPOCKTHOU JEATEIHLHOCTH, TEXHOJIOTUH UTPOBOM AesATeNbHOCTH (SCrum
- TEXHOJOTWS), KOMMYHUKATHBHAs  TEXHOJOTUM  OOY4YCHUS, TEXHOJOTHUS
KOJUIEKTUBHON TBOPYECKOW MAESATEIbHOCTH, TEXHOJOTUHU PAa3BUTHUS KPUTHUUYECKOTO
MBIIIJICHUS, TEXHOJIOTUHU PEIIeHHs n300peTarenbckux 3anad TPU3 (Teopust pemenus
M300peTaTeNnbCKuX 3a/1a4y) B Ononoruu, oopazoBanue mo cucreme 4K.

B xome peammzanmm mporpaMMmbl  MPOWCXOAWT  (OpMUpOBaHHE U
CUCTEMAaTH3alldsl 3HAaHUM, pa3BUTHE TBOPUYECKUX CIHOCOOHOCTEH, BOCHUTAHUE
JIMYHOCTH C aKTUBHOM >KM3HEHHOM ITO3HUIIMEMN, CIIOCOOHON CaMOCTOSITEIbHO CTaBUTH
nepes coOoi 3a7auu ¥ peliaTh UX, HAX0/1s1 OPUTHHAIBHBIE CITIOCOOBI PEIICHUS.

JlononnumenvHocms TPOrpaMMbl MO OTHOILICHHIO K MporpaMMaMm OOIEro
o0pa3oBaHusl 3aKOYaeTcsl B €€ OPUEHTUPOBAHHOCTU HA U3YUYEHUE U TMPUBIICUCHUE
y4aluxcsi K COBPEMEHHBIM €CTECTBEHHOHAYUYHBIM TeXHOJOTHusM. OOyuaroniuecs
HMMEIOT BO3MOXHOCTh NMPUMEHSTh Ha MPAKTUKE CBOM 3HAHUS, MOJIYYCHHBIE HA YPOKax
B IIIKOJIE.



AZlpecaT mporpamMmsbI: JIeTy B Bo3pacte oT 12 1o 17 ner.

B «MoOWIbHBIN KBAHTOPUYM» MPUHUMAIOTCSI BCE O00YyYaIOUIUECs, JKEIarolue
3aHMMAaTbCsl, 3aWHTEPECOBAaHHbIE B M3YYEHHHM pA3JIMYHBIX OMOHANpPABIICHUH,
CTPOEHUSl PACTUTENBbHBIX OOBEKTOB; (U3HOJIOTUU PACTEHUH; BIUSHUA YCIOBUH
BHEIIIHEN cpelpl Ha POCT M pas3Butue pacteHud; noiaydenun JHK pacturenbHbIx
KJIIETOK; PpAa3BUTUS BaXXHEWIIMX HAIPAaBICHUW COBPEMEHHOM  arpoO3KOJIOTHH,
BBIIIOJIHEHUU IIPAKTUKO-OPUECHTUPOBAHHBIX UCCIIEAOBAHUN U IIPOEKTOB.

Hanonusiemocts B rpymnmax coctaBisieT: 14 yenosek.

XapakTepucTHKa BO3PACTHOM IPYyNIIbI.

[Iporpamma paccunTaHa Ha IMIMPOKUNA BO3PACTHOW AMANa3oH OOYy4YarOIIMXCH:
11-16 net. [TonpoCcTKOBBIM MEPHOJ OTIMYAETCS BBIXOJOM pPEOEHKAa HA KauyeCTBEHHO
HOBYIO COLMAJbHYIO TMO3MIMIO, B KOTOpPOM (OpPMHUpPYETCS €ro co3HaTelIbHOe
OTHOIIEHHEe K celOe Kak wieHy ooOmectBa. OCHOBHOW QopMoOil caMONoO3HaHUS
MOAPOCTKA SIBJIIETCSI CPaBHEHUE ce€0d C JAPYrMMH JIIOAbMH — B3POCIBIMH,
cBepcTHHKaMu. lloBeneHne TOIpPOCTKA PEryaupyeTcss €ero CaMOOIICHKOM, a
caMoOoOlleHKa QopMupyeTcs B XoJ€ OOIIEHHS C OKPYXAIOUUMU JIOAbMHU.
[lepBocTenenHoe 3HAaYeHWE B H3TOM BO3pacTe MpUOOpeTaeT OoOIIeHHe Co
CBEPCTHUKAMHU.

Ocoboe 3HaueHHWEe B 3TOM BO3pacTe Al peOeHKa HUMEEeT  KOJUIEKTUB,
OOIIIECTBEHHOE MHEHHE, OLEHKAa CBEPCTHMKaMH €ro IOCTYNKOB M jaeWcTBuil. Jletn
CTPEMSTCSl 3aBOEBATh B IJ1a3aX CBEPCTHUKOB aBTOPUTET, 3aHATh JOCTOMHOE MECTO B
KoyslekTuBe. B 3TOM BO3pacTe 'y geTedl  NposBISETCS  CTpEMJIEHME K
CaMOCTOSITEIbHOCTH M HE3aBHUCUMOCTH, BO3HHUKAE€T MHTEpEC K COOCTBEHHOM
JUYHOCTH, (OPMHUPYETCS CaMOOILIEHKa, pa3BUBAIOTCS  aOCTpakTHblE  (POpPMBI
MblluieHus. OOiasich CO CBEPCTHUKAMH, MOAPOCTKM aKTUBHO OCBAaWBaIOT HOPMBI,
LIeJId, CPEJCTBA COLMAIBHOIO MOBEJICHUS, BbIpAOATHIBAIOT KPUTEPUHU OLIEHKH ce0s U
apyrux, [leqaroroB BOCIpuHUMAIOT Yepe3 MPpU3My OOIECTBEHHOIO MHEHUS TPYIIIIHI.

B cBs3u ¢ 3TUM ocHOBHasi (hopMa MPOBEACHUS 3aHATUI — 3TO MPAKTUYECKUE
paboTHl, B X0/1€ KOTOPBIX Yy JI€TEH MOSBISIETCS BO3MOXKHOCTH MPOJIEMOHCTPUPOBATH
CBOM HHAMBHUAYaJIbHbIE CIOCOOHOCTM M KOJUIEKTUBHBIC PEIICHHS IOCTAaBICHHBIX
3amay. Bce  3aHATHS  HOCAT  TO3HABaTeNbHBIM  XapakTep, oOecreyeHbl
JEMOHCTPAlMOHHBIM MaTE€pPUAIOM, YTO MO3BOJIAET UX aJallTUPOBATh K KOHKPETHOMY
BO3pacTy.

O0bém nporpammel: 72 yaca
Cpok ocBoeHus mporpamMmsbi: 1 roj.
Pexxum 3ansiTuii: 3anarust npoBoastes 1 pa3 B Henento no 2 yaca.

®opmbl 00y4eHHUsI M 0COOCHHOCTH OPraHu3anuu 00pa3oBaTeJIbHOI0 NMpouecca

[Iporpamma npenycMaTpuBaeT UCIOIB30BAHUE CIEAYIOMMNX (HOPM PabOTHI:
¢dponmanvnon - nogava MaTepuaga BCEMY KOJUIEKTUBY BOCITUTAHHUKOB;



UHOUBUOYAIbHOU - CAMOCTOSITENIbHAS Pab0Ta 00YJarOIIKXCS C OKa3aHUEM IEaroromMm
NOMOIIM TpPHU BO3HUKHOBEHWH 3aTPyAHCHHUs, HE yMEHbIIas aKTHBHOCTH
00y4arouierocs ¥ COACHCTBYS BRIPAOOTKH HABBIKOB CAaMOCTOSITENIbHOM PaboTHI;
2pynnogoil - OOYyYaromMMCA TPEJOCTABISETCS BO3MOXHOCTH CAaMOCTOATEIHHO
MOCTPOUTH CBOIO JACSITENbHOCTh HAa OCHOBE NPHUHIMIIA B3aWMO3aMEHSEMOCTH,
OILyTUTh TOMOIIb CO CTOPOHBI JPYr Jpyra, y4ecTh BO3MOXKHOCTH Ka)XJOTO Ha
KOHKPETHOM »JTarne JesTenbHocTh. Bc€ 310 cmocoOcTByeT Oosiee ObicTpoMy U
KauyeCTBEHHOMY BBITIOJIHEHUIO 33/IlaHUM,

OUCMAHYUOHHOIL - C IPIMEHEHUEM TEJICKOMMYHUKAIMOHHBIX TEXHOJIOTUH, AIOITNX
BO3MOXKHOCTh OOy4YaronuMcsi OCBOUTH OO0BEM TpeOyemoit wuHpopmanuu 6e3
HETIOCPEICTBEHHOTO KOHTAKTa C MEAaroroMm.

OcHoBHas (hopma 00yueHHUs - KOMILJIEKCHbIE 3aHSTHS .

Ha sTame wm3y4yeHuss HOBOrO MaTepHala HCHONB3YIOTCS (GopMbl 00yuUeHHS:
JEKIUU, O0BSICHEHUS, pacCKa3, IEMOHCTpAIlUs, UTPhI, KOHCYJIbTAIUH,

Ha »Tame mpakTHuecKo#l IesTeNbHOCTHU HCHONB3YIOTCS (GOpMBI 00yUeHHS:
Oecenpl, MANCKYyCCHUH, JlabopaTOopHbIE pabOThl, HCCIEIOBATENbCKUE PabOTHI
pakTUYECKUEe padOoTHhI,

Ha oTame oOCBOGHHMS HaBBIKOB HCIIONB3YIOTCSA TBOPUYECKHE 3aJaHUS,
npoeKTHas padoTa, SKCKYpPCHH, 00pa30oBaTEeNIbHBICE MEXKIPEAMETHBIE SKCIICTUINH,
OpPTraHU3aIMOHHO-CATSIIBHOCTHBIE UTPBI, 3aHATHS-COPEBHOBAHMUS

Ha sTame mpoBepKkH MOTYYEHHBIX 3HAHWUA HCTONB3YIOTCS (POpMBI 00yUCHHS:
nyOJUYHBIE BBICTYIUICHHSI C JEMOHCTpalHeil pe3yiabTaToB padOThl, AUCKYCCHH,
pednexcus, mpe3eHTaIl MPOEKTOB.

bonpimoe BHUMaHHWE ynensercs O0ecleYeHHIo Oe30MacHOCTH  TpynAa
00ydYaromuxcs Ipy BBHIIOJHEHUN Pa3IMYHBIX Ja0OpaTOPHBIX padoOT, B TOM YHUCIIE 110
COOJIIOJICHHIO MTPABHII DJIEKTPOOE30IaCHOCTH.

MeTtoabl 00pa3oBaTe/ibHOI AeSITeJIbHOCTH

[Tpu mpoBeaeHNY 3aHATHI UCTIONB3YIOTCS CISAYIONINE METOAbI 00yYeHMs
- O0BSICHUTENHHO-WIITIOCTPAIIMOHHBIA METOJ - OOYYArOIIUECs CIYIIAI0T OOBICHEHUS
nejarora  UCIojb3yIoT AEMOHCTPAIMOHHBIN MaTepua,
- IBPHUCTHYECKHN METOj] - OOyYeHHE, CTaBfllee IIeNbI0 TMojady YYEHHUKOM CO0-
CTBEHHOTO CMBICNIA, IEJIEM W coAepKaHus oOpa3oBaHUs, a TaKXKe IpoIecca €ro
OpraHu3aluu, TUarHOCTUKUA U OCO3HAHUS;
- METOJI YCTHOTO W3JIOKEHUs (CIIOBECHBIN), MO3BOJSIONIUN B TOCTYIHON (opme
JIOHECTU 710 OOYUAIOIIUXCS CIOXKHBIN MaTepua;
- METOJI TPOBEPKH, OLICHKU 3HAHUM U HABBIKOB, IMO3BOJISIIOLINN OLICHUTH MEepe/laHHbIe
MeJaroroM Marepuaibl M, MO0 HEOOXOJAMMOCTH, BOBpPEMSI BHECTH HEOOXOIHMbIC
KOPPEKTUPOBKU MO YCBOCHUIO 3HAHUM HA MPAKTUYECKUX 3aHATHSIX;
- HWCCJENOBATEeIbCKUA METOJ] OOydYeHHs, JAIoNIuil O0ydJaromuMCS BO3MOXHOCTH
NpOSIBUTh ~ Cce0s, TMOKa3aTb CBOM BO3MOXHOCTH, JOOUTBHCS  OMNPEAEIECHHBIX
pPE3yIbTaTOB;
- METOJl MPOOJIEMHOTO U3JIOKEHUs MaTepualia, Korja mnepes oO0ydaroluMucs
CTAaBUTCSl HEKasl 3ajaya, IO3BOJIAIONIAs PEIIUTh OINpPEAEICHHBIM 3Tam Mpolecca
00y4eHUs U MePEeUTH Ha HOBYIO CTYIIEHb OOyUEHUS;
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- METO/I 3aKPEIJICHUS U CaMOCTOSITEIbHON paOOThI MO YCBOCHUIO 3HAHUMN U HABBIKOB;
- METOJi MPOEKTHOMN JEeATEeNbHOCTU, MPU KOTOPOM OOydaromiuecst sl JTOCTUKEHUS
MOCTaBJICHHON 3a/laud, PEIICHUsT MPOOJEMbl COBEPIIAIOT MPUEMbl U JICUCTBUS B
OMPENIeNIEHHON TMOCIAEAOBATEILHOCTA. JTO CHOCOO JOCTHXKEHHUS IEeJH uepes
JETaIbHYI0 pa3paboTKy MpoOJeMbl (TEXHOJOTHIO), KOTOpas JOJKHA 3aBEPIIUTHCS
peaibHBIM MIPAKTUUECKUM PE3YIBTATOM.
- IUAJIOTOBBIA U JUCKYCCUOHHBIA METOL;
- UTPOBOM METO/I.

B npouecce peanuzanuu mporpaMMbl UCTIOJB3YIOTCS METOAbl BOCIIMTAHUSA:
yOexIeHre, MooUIpeHue, yIpaxKHEHUE, MOTHUBAIIHS, COPEBHOBAHUE.

Buabl yueOHOM 1€ TeJIbHOCTH

Bce Bubl yueOHOW M MPaKTUYECKON AESTENBHOCTH B MPOrpaMMe HampaBiI€HbI
Ha OCBOEHHE pa3IMYHBIX KOMOMHAIMA TEXHOJOTrui paboThl c uHMOpMaIUeEi,
KOMIIBIOTEPOM, JIa0OpaTOpPHBIM 00OPYJOBAaHUEM, MPOrPAMMHBIM OOECeUYEeHUEM,
COITYTCTBYIOIIEH JOKYMEHTAIIMEH U METOAUYECKUMHU MaTEepHaJIaMH :
- pelIeHHe MOCTaBIECHHBIX 3a/1ay;
- IPOCMOTP U 00CYKJeHUE yueOHBIX (PUITBMOB, IPE3ECHTAIUH, POJTUKOB;
- 00bSICHEHHE ¥ MHTEPIpEeTals HabJIt01aeMbIX SBICHU;
- aHaJu3 MPOOJEMHBIX YUeOHBIX CUTYAIIUH;
- IOCTPOEHUE TUIOTE3bl HA OCHOBE aHANIM3a UMEIOIINXCS TaHHBIX;
- IPOBEJICHUE UCCIIEI0BATENBCKOIO AKCIIEPUMEHTA;
- IOMCK HE0OX0AUMOI HH(OpMaLMK B y4eOHOU U CIIPaBOYHOM JINTEPATYPE;
- BBIMIOJIHEHHE JJa0OPATOPHBIX, UCCIIEOBATEIbCKUX U MIPAKTUYECKUX PaloT;
- TOJrOTOBKA BBICTYIUIEHUHM M JOKJIAJOB C UCIOJIb30BAaHUEM pPa3HOOOPa3HBIX
UCTOYHHUKOB MH(OPMALIHH.

1.2.1lean 1 3a1a44 MPOrpaMMbl

eab o0pa3oBaTe/ibHON MPOrPAMMBI:

OcHOBHOM 11€TBI0 00pa30BaTENILHON MPOTPaMMBbI ABISETCS (OPMHPOBAHUE Y
oOydarommxcs 0a30BBIX KOMIIETEHIIMA B OOJacCTH OHWOJOTMHM W arpodKOJIOTHH,
paciIfpeHre u yriyOaeHue MeXIpPeIMEeTHBIX 3HaHU|, (HOPMUPOBAHNE MPAKTHUECKHUX
HaBBIKOB  BBINIOJIHEHUSI MPOEKTOB M  MCCIEJAOBaHUM, pPa3BUTHE  HABHIKOB
M300peTaTeIbCKOM ICSITCIBbHOCTH,

[IpucBoeHue oOyUaroMMMUCA, Yepe3 MOTPYKEHHUE B HCCIEAOBATEIBCKYIO
U IPOEKTHYIO  JESTENHHOCTh, CIOCOOOB HEMPOTHBOPEYMBOTO B3aUMOJCHCTBUS
B pamkax cucteMbl «lIpupoga — OOmectBo — Yenosek». Co3maHue yCiaoBHil s
dbopMHUpOBaHUS  WHKEHEPHO-OMOJIOTMYECKOTO  MBIIUICHUS Y  COBPEMEHHBIX
IIKOJIBHUKOB, Pa3BUTHE ECTECTBEHHOI'O MHTEpeca K IIO3HAHWIO, BBICTPAUBAHUE
JIMYHOW 1 KOMAHJHOW UCTOPHHM yCIIeXa.

IleneBble OpUEHTHPHI MPOrPAMMBI HANpABICHBl HA CO3/IaHUE YCJIOBUH s
Nnpo(EeCCUOHAIBHOTO  CaMOOMpeeiICHUsT  O0yyarolmuxcsi, Jyisi  MOTHUBAIUH,
MOATOTOBKM M BO3MOXKHOIO TMpojaokeHus oOydeHus B BY3ax u mocnenyroieit
paboTHI IO CIIEIIMATBLHOCTH.
3amauu o6pa3oBaTeILHOI MPOrpaMMBblI



Ooyuarowue:

1. ®opMupoBaHNE TOHUMAHUS POJIM €CTECTBEHHBIX HAYK M HAYYHBIX MCCIIEIOBAHUN
B COBPEMEHHOM MHUPE;

2. ®OopMUPOBAHME 3HAHWM O pa3IMYHBIX HAMNPABICHUAX Pa3BUTHS COBPEMEHHOM
OMOJIOTUHU U arpO3KOJIOTHH, a TAK)KE CMEKHBIX OTpaciiell 3HaHUS;

3.IlpuobpeTeHre nepBUYHBIX KOMIETEHIIMI B 00JaCTH OMOJIOTUH;

4. O0y4eHre OCHOBaM IMPOEKTHOM AesITeIbHOCTH, (HOPMUPOBAHUE MPEACTABICHHUHN O
MpPEe3eHTAlMU IPOEKTOB;

5. OcBO€HUE TEXHUK MUKPOCKOITUH;

6. U3yyenune meTo10B 00paOOTKH 1aHHBIX;

7.OcBo€HHE TMPaKTUYECKUX HABBIKOB pPabOThl B COBPEMEHHOM OHOJOTMYECKON
naboparopuu;

8.DopMHpoBaHUE YMEHUSI OPUEHTUPOBATHCS HA UJI€aTIbHBIM KOHEUHBIN pe3ysibTarT;
9.00yueHue BIAJACHUIO TEPMHUHOJIOTMEH B  00JacCTM  €CTECTBEHHOHAaY4YHBIX
JTUCIUIUIMH, (OPMUPOBAHNE YMEHHUS MOJIb30BATHCA CHEHMAIbHON JUTEPaTypOH.

10. OcBoenue Oe30macHoi pabOThl C COBPEMEHHBIM 000PY/I0BaHUEM;

11.06yueHrie caMOCTOSITEILHOMY aHalu3y MPOJCIaHHON JeTbMH JACATEIbHOCTU
(mpoekTa) moCpeICTBOM PEPIICKCUU.

Pa3zeuearomue:

1. Pacmupenue wuHTEpeca K CCTCCTBEHHOHAYYHBIM HAIpPABICHHUSIM: OHOJIOTHS,
HKOJIOTHSI, arPOHOMHUS,;

2. PazButue mnpodeccroHaNIbHBIX KOMIIETCHIIMM, HEOOXOIUMBIX [JISi BBITTOJHEHHS
pEaNbHBIX MPOEKTOB;

3. Pa3BuTHE HABBIKOB €CTECTBEHHO-HAYYHOT'O MBIIIUICHHUS;

4. Pa3zBuTre yMEHUSI HAXOUTh HECTAHAAPTHBIE PEIICHUS;

5.Pa3BuTHE yMeHUSI CaMOCTOATENbHO ITUIAHUPOBATH MYyTH JOCTUKEHUS LIeNieH, B TOM
quclie aJbTepPHATUBHBIC;

6. Pa3ButHe crmocoOHOCTEH JenaTh OCO3HAHHBIM BBIOOp Hambosee 3h(PEeKTUBHOTO
crioco0a pelreHns yaeOHbIX U IMO3HABATEIIbHBIX 33/1a4;

7. Pa3BuTHE YMEHHSI COOTHOCUTH CBOU JIEHCTBUS C TUIAHUPYEMBIMH Pe3yJIbTaTaMu;

8. Pa3zButue yMmeHHs OCYIIECTBISATh KOHTPOJb CBOEH NEATEILHOCTH B TMPOIECCE
JOCTIKEHUSI PE3yNbTaTa, KOPPEKTUPOBAThH CBOM JICUCTBUS B COOTBETCTBHH C
W3MEHSAIOIICHCS CUTYAIUEH;

9.Pa3BuTHE pa3zHBIX CTOPOH KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICHUU U
COTPYIHUYECTBE CO CBEPCTHHUKAMHU W B3POCIBIMH B IpoIlecce 0o0Opa30BaTENbHON U
COpPEBHOBATEIILHON IEATETLHOCTH.

10.Pa3BuTHE BOMH, TEPIICHUS, CAMOKOHTPOJISA;

11.Pa3Butue ymeHus paboTaTh B KOMaH/IE.

Bocnumuwiearowue:
1.Bociutanue Tpyaoar00us, aKKypaTHOCTH, OCPEKINBOCTH, YCUTINBOCTH;
2. Bocnuranue OTBETCTBEHHOCTH, HACTOMYMBOCTH, CaMOOpTraHu3alNu,

JTUCLUIUIMHAPOBAHHOCTH;

3. Bocriuranue yBaXuTEIHHOTO OTHONICHHS K TOBApHINAM, K II€1arory;

4. BocnuTaHue 4yBCTBa KOJJIEKTUBU3MA, B3aUMOIIOMOIIIM, YBaXKEHUSI K TBOPUECKOMY
TPyAy, yMEHUs paboTaTh B MEXKIUCIUIUIMHAPHBIX KOMaH/aX;
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5.®opmupoBaHUe Yy OOYYAIOMIMXCS OPTaHU3aTOPCKUX U JUIEPCKUX KayecTB,
CTPEMJIEHHUE K MOJYYEHUIO KAYECTBEHHOTO 3aKOHYEHHOT' O PE3YNIbTATA;
6.CoBepllIeHCTBOBAHUE YMEHUS TIPEACTABISTh PE3yiAbTaThl COBMECTHOM WU
WHAVBUY AIbHOU JEATEIbHOCTH B IIPOLECCE CO3JAaHUSI IPOCKTA;

7.BocniuTaHre HaBBIKOB OOpamlieHUusT CO CJOXKHBIM  BBICOKOTEXHOJOTHUYHBIM
000py/I0BaHUEM, a TAKXKE IPYTUM UMYIIECTBOM TEXHOMAPKA;

8.Bocniutanme 4yBCTBa MATPUOTU3MA, TPaXJAHCTBEHHOCTH, TOPJOCTA 34
JOCTUKEHUSI OTEUYECTBEHHON HAYKH.

1.3. Iliannpyemble pe3yabTAThI OCBOEHHUS MPOTrPAMMbI

B pe3ynbrare 0CBOCHUS TPOrpaMMbl, 00YUAIOIINECS 00IHCHBL 3HAMb:
- MpaBuJIa 6€30MaCHOTO MOJIL30BaHUS JIAOOPATOPHBIM 000PYI0BAHUEM, OPTraHU3AIUIO
pabouero Mecra;
- HANMEHOBAaHHUE HCITOJIb3YEMOTO JIa00OPaTOPHOTO0 00OPYAOBAHHS,
- OCHOBHBIC MTPUHITUIIBI MPOBECHUS J1a00PATOPHBIX U UCCIICIOBATEILCKUX PadoOT;
- IICHHOCTb Pa3BHUTHS, TMPOSBIAIONIYIOCS B  CIIOCOOHOCTH K CaMOPa3BUTHIO
Y TIPUHSATHIO HOBBIX 3HAHWW W MPAKTHK B paMKaX POCCHICKON COIMOKYJIbTYPHOU
TPaJIUIIHH.
00J1)ICHbL YMEmb:
- cO0II0/1aTh TEXHUKY 0€30MacHOCTH;
- NMPUMCHSATH SKOJIOTMYECKHE TPHHIMIIBI B OPTaHHW3aIlldd JUYHOTO M IPYIIIIOBOTO

IPOCTPAHCTBA;
- TOHMMAaTh, ONHUCHIBATH U MPUMEHATh HA TMPAKTHKE B3aUMOCBA3b MEXIY
€CTECTBEHHBIMM HayKamMu — Ouoyiorueil, (Qu3uMkon, XUMHEH; yCTaHABIMUBATH

B3aUMOCBS3b IPUPOJIHBIX SBICHUM.

- TIOHMMAaTh CMBIC], pa3auyaTh U  ONHUCHIBATH CHCTEMHYIO CBSI3b MEXIY
OCHOBOIIOJIATAIOIMMU  OMOJIOTHYECKUMHU  TOHSATUSIMU: KJIETKA, OpPraHU3M, BH/I,
sKocHucTeMa, orocdepa.

- MPUMEHATh MPUHUUII HEMPOTUBOPEUUBOro B3aumoneiictBusa «Yemoek — Cpenar,
BCTpaWBasi B MOBCEIHEBHOCTh OMOJIOTHYECKHE KOMIIOHEHTHI JUIsi ONTHUMH3AIUU
AKU3HEHHOTO MTPOCTPAHCTBA;

- UCIIOJIb30BaTh MEXKIPEIMETHYI0O KOMMYHHUKAIMIO (TIOCTAaHOBKA 3aJauyd  AJis
MpeACTaBUTENEH IPYruX 001acTei 3HAHUS B PeAM3ali KOMIUIEKCHBIX MPOEKTHBIX
3aMBICJIOB);

- JIeTIaTh CAaMOCTOSATENbHBINA BHIOOP LIEJIM CBOETO PA3BUTHS, IYTU JOCTHKEHUS LIETIEH,
MMOCTAHOBKY JIJIsl €01 HOBBIX 3aJ71a4 B TTO3HAHUU;

- TPOBOAWTH aHANU3 pe3yJbTaTa AESITeIbHOCTH W 3aMbIcia, BBIOOp crocoba
NEUCTBUI B paMKax MPEJIOKEHHBIX YCIOBUM WU TpeOOBaHUM, B COOTBETCTBUU
C U3MEHSIOIIEHCS CUTYalueH;

- COOTHOCUTBH COOCTBEHHBIC BO3MOKHOCTH M TIOCTABJICHHBIC 3a]1a4H;

- BUJIETh TTPoOIeMBbI, POpMYyIUPOBATh 3aJ]a4H, UCKATh MMYTH UX PEIICHUS;

- paboTarh ¢ JUTEPaATypoOH, C JKypHAJIaMu, C KaTajoramu, B UHTEpPHETE (U3ydaTh U
oOpabatbeiBaTh HHPOPMAIUIO);

- 3alUIIATh CBOIO TOUKY 3pPEHUS;

- paboTaTh B KOMaH/E;
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- IPUMCHSATH JIOTUYCCKOC U aHAJIUTHUICCKOC MBIIIJICHUC ITPU PCIICHUMN 3aaa4.

JIuunocmmuwie pezynromamor:

- pa3BUTME T[IO3HABATENIbHBIX HHTEPECOB, YMEHHE OpPHEHTHPOBATHCA B
MH()OPMAIMOHHOM TMPOCTPAHCTBE, MPOAYKTHUBHO HCIOJIb30BaTh CHEHAIbHYIO
JUTEPATYPY JUIsl IOUCKA CIIOKHBIX PELIECHU;

- (dopmMupoBaHHE KOMMYHHUKATHBHOM  KOMIICTCHTHOCTH B  OOIIEHUH |
COTPYIHUYECTBE CO CBEPCTHUKAMM, JETbMHM CTapUIEro M MJIAJIIEr0 BO3pacTa,
B3pOCIBIMU B IIpoliecce 0Opa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOM, Yy4yeOHO-
UCCJIe10BATENBCKON, TBOPUECKON U APYTHX BUJIOB JAEATEIBHOCTH;

- pa3BUTHE JIOOO3HATENIBHOCTH M (POPMUPOBAHME HHTEpEca K H3YUYECHUIO
COBPEMEHHBIX TEXHOJIOTHIA;

- CIIOCOOHOCTh TBOPYECKH pEIIaTh UCCIIE0BATEIbCKUE 3a1a4H;

- CIMIOCOOHOCTh MPUMEHEHHUsI TEOPETUUECKUX 3HAHUN MO OMOJOTUU, XUMUH, (pusuke,
JUTSL pelIeHus 3a/1a4 B pealibHOM MUDE;

- coOJoJieHMe HOpM W TpPaBWJI TOBEACHUS, IPUHATHIX B  00pa30BaTEIbHOM
YUPESIKICHUH;

- WHUIMATHBA W OTBETCTBEHHOCTh 32 pE3yJbTaThl OOYYECHHS, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO, CaMOOOPA30BaHUIO U CAMOOMPEICTICHUIO HA OCHOBE
MOTHBAIUU K 00YYEHUIO U TO3HAHUIO;

- pa3BUTHE KPUTHYCCKOTO MBINUICHHS, WHTEUICKTYaJIbHBIX W  TBOPYCCKUX
CIIOCOOHOCTEHN, ;

- MPOSIBJICHUE HE3aBUCUMOCTH W HECTAHJAPTHOCTU MBIIUICHUSI, UCCIIEI0BATEIHCKON
U TI03HABATENHbHON JESTEIHbHOCTH, TBOPYECKONW WHHUIIUATHUBBI, CAMOCTOSITEIbHOCTH
CYXKICHUH;

- BOCIIUTAHWE OTBETCTBEHHOTO OTHOUIEHUS K TPYY;

- CHOCOOHOCTh TPABWJIBHO OpPraHUW30BBIBATH pabodyee MECTO MW Bpems s
JOCTUXKEHUS TTIOCTaBICHHBIX IIEJICH;

- (dopMHpOBaHHE MOTHMBAIIMU MJis JAJIBHEWUIEro M3Y4EeHHs] €CTECTBEHHOHAYYHBIX
JTUCITUTUINH.

Memanpeomemmoie pe3yiomamol:

- yMEHHE TIPOBOJMUTHL KJIACCHU(PUKAINIO OO0BEKTOB, CaAMOCTOSTEIbHBIA BBIOOD
OCHOBAaHMS U KpUTEpUEB JUIsl  KIacCU(UKAIMKM, YCTAHOBJICHHWE MPUYHUHHO-
CJIEICTBEHHBIX CBS3€H, JIOTMYECKOE PaCCyXJECHHE, YMO3AKIIOUEeHHE (MHIYKTHBHOE,
JIEAYKTUBHOE U 110 aHAJIOTHH ), BHIBOJIBI;

- paboTa ¢ MOHATUAMH C IPUMEHEHUEM CPEJICTB APYTUX IUCHUIUIUH (K MPUMEDY,
OpUHIUN  (QUIBTPAlMU B KUBBIX  CHCTEMaX, OOBSICHSAA  S3BIKOM  (DU3HKHU
Y MaTEMaTUKH), YMEHHE BBISBIATH W CTPOUTH IOHSATHSA, CO37aBaTh OOOOIICHWS,
yCTaHABIMBATh AHAJIOTHUH,

- BBISIBJICHUE UCIUIUINH, B paMKaX KOTOPBIX MPOUCXOAUT O0OCyXkaeHHne (peHoMeHa,
Y CIIOCOOHOCTH MEPECOOPKH MaTepuaia ¢ MOCTAHOBKOW BOIIPOCOB K CHELUAIIMCTAM.

- MIOHUMaHUE TIPUHITUIA YCTONYMBON HEPABHOBECHOCTHU KUBBIX CHCTEM.

- cXeMmaTm3anus — YMEHHE CO37aBaTh, NPUMEHITh U MPEOoOpPa3OBHIBATh 3HAKU
¥ CUMBOJIBI, MOJIEITA U CXEMBI JUIsI peIIeHUsT y4eOHBIX M TTO3HABATEIHBIX 3a/1a4.

- YMEHHUE OPraHU30BBIBaTh YYEOHOE COTPYAHHMYECTBO M COBMECTHYIO JESITEIBHOCTh
C HACTaBHUKOM M CBEPCTHHUKAMH; pabOTaTh WHAWBHUIYATHHO W B TPYIIIE: HAXOIUTh
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oOmee pemieHne | paspeniaTh KOH(MIUKTH HAa OCHOBE COTJIACOBAHHS TO3UITUN
U ydeTa HHTEPECOB; POPMYIHPOBATh, APTYMEHTUPOBATh U OTCTAWBATh CBOE MHEHUE.
- YMEHHE CaMOCTOSITEIBHO OIpPEACIATh eI CBOEro OOy4YeHHs, CTaBUTh U
dopMmynupoBaTh i1 ceOsl HOBBIE 3aJaud B TIO3HABATEIBHOW JICSITCIBHOCTH,
pa3BHBATh MOTHBBI U MHTEPECHI CBOCH MTO3HABATEIIBHOM JCSITCIIEHOCTH

- OBJIQJICHHE DJIEMEHTAMHU CaMOCTOSATEIHLHON OpraHu3alliyd y4eOHOH NesSTeTbHOCTH,
YTO BKJIIOYACT B Ce0S yYMEHHUS CTaBUTh I W TUIAHUPOBATH JIMYHYIO YUEOHYIO
JeSATENBHOCTD, OIICHUBATh COOCTBEHHBIN BKJIAJl B JCATCIBHOCTH TPYIIIBI, TPOBOIUTH
CaMOOIICHKY YPOBHS JIMYHBIX YUEOHBIX JOCTHIKECHU;

- OCBOCHHE DJICMEHTAPHBIX MPUEMOB HCCIICIOBATEIIBCKON JAEATEIHHOCTH, TOCTYITHBIX
JUTSL IETeH MUTAJIIIETO MIKOJIBHOTO BO3pacTa: (OpMYIMPOBAThH C IMOMOINBIO Teaarora
neau  ydeOHOro wucciefoBaHus  (OmMbITa, HAOJIOJCHMS), COCTABIATH IUIAH,
(GUKCHpPOBATH PE3YJIBTATHI, (POPMYITUPOBATH BHIBOJIBI 0 PE3YJIBTATaM HCCIICIOBAHUS;
- pa3BHMBaTh KOMMYHUKATHBHBIC YMCHHUS W OBJAJCHHEC OIBITOM MEKINIYHOCTHOMN
KOMMYHUKAIIMH, KOPPEKTHOE BEACHUE JUAajora M ydJacTUe B JUCKYCCHHU, a TaKkKe
y4acTBOBATh B pabOTE IPYIIIHI B COOTBETCTBHH C 0003HAYCHHOW POJIBIO.
Ilpeomemmnuie pe3yrvmamol:

- YMEHHE pacro3HaBaTh OMOJIOTHYCCKYIO MPOOJIEMATHKY 32 pealbHbIMHU CUTYAIIUSIMH,
NpUMEHSs 0a30BbIc HAYYHBIC METObI TO3HAHHMSI,

- TIOHUMaHWE AaKTYyaJIbHOCTH HAYYHOTO OOBSICHEHUS OHOJOTHYCCKUX (PaKTOB,
IPOIIECCOB, SBJICHUH, 3aKOHOMEPHOCTEH, UX POJI B )KM3HU OPTaHM3MOB U YCIIOBEKA,
- YMEHHE pacKphIBaTh Ha MpUMeEpax pojib OUOJOTHU M SKOJOTUU B (HOPMHUPOBAHUU
COBPEMEHHON HAYYHOW KapTHUHBI MUPA U B MPAKTUUECKON JNEATEILHOCTH JIOJIEH;

- TpoBeJleHHE HAOJIONEHUS 32 KUBBIMH OOBEKTaMH, OIHUCHIBATH OMOJIOTHYECKHE
OOBEKTHI, TMPOIECChl U SBJICHUSA;, IIOCTAHOBKA HECJIOXKHBIX OMOJOTUYECKHUX
HKCIIEPUMEHTOB U UHTEPIIPETALUS UX PE3yJIbTATOB,;

- TpUMEHEHHE OCHOBHBIX TIPUEMOB KYJIbTUBUPOBAHUS MHUKPOOPraHU3MOB,
PUTOTOBIICHUS MUKPOTIPENapaToB;

- U3MEpPEeHHE MUKPOCKOMUYECKUX OOBEKTOB, OCYIIECTBICHHE MHUKPODOTO - U
MUKPOKUHOCBHEMKHU;

- YMEHHME XapaKTepu30BaTh OCHOBHBIC€ TPYNNbl  MHKPOOPTaHU3MOB IO
MOP(OJIOTHISCKUM M OMOXUMHYECKUM MPU3HAKAM;

- HCTIOJTh30BaHUE J1ab0PaTOPHOTO 000PYIOBAHUS;

- YMEHHE PacCUUTHIBATh KOHIICHTPAIINH PACTBOPOB;

- OCO3HAHHOE WCIOJB30BAHNE 3HAHWS OCHOBHBIX NPABWI TOBEICHUS B MPUPOJIC
¥ OCHOB 37I0pOBOTO 00pa3a >KM3HH B OpPTaHM3AIMU COOCTBEHHOTO IPOCTPAHCTBA
KU3ZHEJEATEITLHOCTH U JIEATEITbHOCTH;

- BBIOODP IEJEBBIX M CMBICJIOBBIX YCTAHOBOK B CBOMIX JICUCTBHUSIX M TMOCTYIKAaX TIO
OTHONICHHIO K JKUBOUM MPUPOJIE, 3MOPOBBIO CBOEMY M OKPYKAIOIIHNX;

- YMEHHE TMPEJCTABIATh OMOJIOTHYECKYI0 WH(MOPMAIMIO B BUIE TEKCTa, TAOIHUIIBI,
rpaduka, AuarpaMMbl U IeJIaTh BHIBOJIBI HA OCHOBAHUU TPE/ICTABIICHHBIX JIAHHBIX,

- YMEHHE aHaJTU3UPOBATH W OLICHWBATH IIEJIEBBIC W CMBICJIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUSAX U MOCTYMKAaX [0 OTHOIICHWIO K 3JI0POBBI0 CBOEMY M OKPYXKAIOIIUX;
MOCJIC/ICTBYS BIUSTHHSI DKOJIOTHUECKUX (PAKTOPOB PUCKa Ha 3/I0POBHE YEIOBEKA,
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- yMEHHE TIOHATh, ONWUCAaTh U MPUMEHUTh Ha NPAKTHKE B3aUMOCBI3b MEXKIY
€CTECTBEHHbIMM HayKamMu — Ouosiorueil, (Qu3uMkon, XHUMHEH; yCTaHaBIMBATb
B3aMMOCBSI3b PUPOJHBIX SIBICHUM,

- IOHMMaHUE CMBICIIA, YMEHUE pa3NudyaTh U OIUCHIBATH CUCTEMHYIO CBSI3b MEXKIY
OCHOBOIIOJIATAIONINMH  OMOJIOTUYECKUMHU TIOHATUSAMU: KIIETKa, OPTaHW3M, BUJ,
sKocuctema, onocdepa;

- yYMEHHE UCIOJb30BaTh OCHOBHBIE METOABl HAy4YHOTO I[O3HAHUS B Y4eOHBIX
OMONIOTMYECKUX  HCCICNOBAHUSX, MPOBOAWTH OKCHEPUMEHTHI IO H3YYCHHIO
OMONOrMYeCKUX OOBEKTOB U SIBJICHHI, OOBSCHATH PE3YNbTAaThl AKCIEPHUMEHTOB,
aHAJIM3UPOBATH UX, POPMYITHUPOBATH BHIBOIHI;

- yMmeHue (GOpMYIUPOBATH TMIIOTE3bl HA OCHOBAHUU MPEJIOKEHHON OMOJOrnYecKon
MHPOPMAINK U TIpejIaraTh BapUaHThl IPOBEPKU THITOTES;

- YMEHHE CpaBHUBaTh OMOJOrMYECKHE OOBEKTHI MeEXAYy Cco00Ml MO 3aJlaHHbIM
KPUTEPHSIM, JIeTIaTh BEIBOJIBI M YMO3aKIIOUEHHUS HA OCHOBE CPaBHEHMUS,

- yMeHHE OOOCHOBBIBATH €AMHCTBO >KMBOW W HEXXMBOW TPUPOJBI, POJCTBO KUBBIX
OpraHU3MOB, B3aMMOCBSI3UM OpPraHU3MOB M OKpPYXKAlOIIe cpeapl Ha OCHOBE
OMOJIOTUYECKUX TEOPHH;

- yMEHHE BBIABIATH MOpPQOJOrHUecKue, (PU3NOIOTHYECKHE, TMOBEICHYCCKHUE
aZlanTalyi OPraHu3MoOB K Cpesie OOMTaHUsS U JIEUCTBUIO YKOJIOTMYECKUX (DAKTOPOB.

- yMeHHne (UKCHpPOBaTh 3HAauUeHHE ((DYHKIMH) SKOJOTHYECKHX TPYII OPTaHH3MOB
B CTPYKTYpE COOOIIECTB M AKOCUCTEM; MPHUBOJUTH J0KA3aTEIbCTBA HEOOXOIUMOCTH
COXpaHeHus: OMopa3zHO00pa3usl sl yCTOMYMBOIO Pa3BUTHUS U OXPAaHbl OKPY)KAIOIIEH
CpelBl.

- yMEHHME OIpeNensTh MOJelb O3KOJOTHYECKH IPABUIBHOIO  IOBEICHUS
B OKpYJXKarollel cpele; OCO3HAHHO MCIOJIb30BaTh 3HAHMSI OCHOBHBIX IIPaBUII
IOBEJICHUSI B IIPUPOJE M OCHOB 3JI0pOBOro oOpa3a JKM3HM B OpPTaHU3aLUU
COOCTBEHHOI'O IIPOCTPAHCTBA KU3HEAEATEIbHOCTH U JAESITEIBHOCTH.

- YMEHHE OLICHUBATh PE3YJIbTAThl B3aUMOJICHCTBHS U€JIOBEKa U OKPY’KaIoLIEH cpeabl,
OPOTHO3UPOBATh  BO3MOXKHBIE  IOCJIEJICTBUSL  JAESITEIBHOCTH  4YEJIOBEeKa  JUIS
CYLIECTBOBAHUS OTAEIbHBIX OHOJIOTMYECKUX OOBEKTOB M LEJABIX MPUPOJIHBIX
COOOIIIECTB.

- co0roIeHne mpaBuiI 0e€30macHOi PaboThI IPU TPOBEJACHUH OTIBITOB.

1.4. Conep:xanne nporpaMMsol

Y4yeOHbIN MJIAH

N HasBanue pa3sgesa, TeMbl Kosan4yecTBo 4acos ®opMa KOHTPOJIA
n/n

Bcero | Teopus | IIpakTuka

1. Beenenne. CTpyKTypHBIC YPOBHH 8 2 6
OpraHM3alu KNUBOH MaTepuu U
COOTBETCTBYHOIIIHE UM 00J1aCTH
HAYYHBIX 3HAHMI MATepHH

1.1. |BBenenue. Meroasl ucciieOBaHUS B 2 2 0 Becena
ouonorun. YTo Takoe MPOEKT.
Komanpnoo6pa3oBanue

14




1.2 | OcBoeHrE TEXHUK MUKPOCKOIHH. 2 2 [IpakTrueckoe
CrpyKTypa npoekTa 3aHSATHE

1.3 | CTpyKTypHBIE YPOBHH OpraHU3ALIH 2 2 [IpakTnueckoe
’KuBOM Matepuu. I'eHepaTop unen 3aHATHE

1.4 | Cucrematnyeckoe MHOT00Opasue 2 2 [IpakTnueckoe
JKUBOM nipuponbl. Teopus pelieHus 3aHATHE
M300peTaTebCKUX 3a1ad.

2. IKOJIOTHSA 20 13

2.1 |YemoBek ®  OKpyXarmomas cpena 2 1 Bbecena
l'oponckast  skomoruueckas — cpeaa) IIpakTrueckoe
[epcnieKTUBEI pa3BUTHS IPOCKTA. 3aHsTHE

2.2 |YenoBek u KUBOTHBIE. YelOBEK | 2 1 [NpakTHyeckoe
pactenus. BeiOop TeMbI mpoekTa. 3aHsTHE

2.3 |Yro Takoe mouBa?  TexHosoruy 2 1 [IpakTuueckoe
3emuteienus. [loMck W crcTeMaTH3aIHs 3aHsTHE
nHpopmarur. MeToap! uccieI0BaHusl.

2.4 | buonorm3anmsa " SKOJIOTU3aIlUS 2 1 [TpakTuueckoe
cenbCcKkoro xossiictBa. llenmn m 3amauqy 3aHSITHE
npoekra. [1oAroToBKa K HMCCIIEIOBaHUK
W ero IJaHupoBaHue. [lmaHupyeMbi(
pE3YIbTaThl UCCIICAOBAHUSL.

2.5 | DnemeHTHI NUTaHUsA pacTeHuit 2 1 [IpakTuueckoe
MunepanpHOe TuTaHue pacteruii. Coof 3aHATHE
Martepuaia Jis HCCIICOBaHMUS.

2.6 |CemeHa - npoJO/HKATEIH KUZHH 2 1 [MpakTHyeckoe
pacrenuii. AHanm3 u cuaTe3. CyKICHUS 3aHATHE
YMO3aKIIOUEHUS, BBIBOJIBL.

2.7 |BiusHue wdemoBeka Ha armocdepy 2 1 [MpakTrveckoe
ruapochepy u muTocdepy| 3aHATHE
Hccnenopanue.

2.8 |DueprocoOepexxenne. PasmenpHBIA cOOf 2 2 [IpakTHueckoe
1 niepepaboTka oTxon0B. MccnenoBanne 3aHATHE

2.9 |PazmenmpHBIE cOOp W  TepepabOTKi 2 2 [IpaxTraeckoe
orxozos. UccrenoBanue. 3aHATHE

2.10 | OxoHomus Oymaru u BOJIBI 2 2 [IpakTrnueckoe
UccnenoBanue. 3aHATUE

3. Mukpockonus 8 4

3.1 | OcHoOBHBIE METOABI U3TOTOBIIEHUS 2 1 [IpaxTryaeckoe
MUKporipernapaToB. Pabora ¢ Habopom 3aHSATHE
MUuKporipenapaToB. MccrenoBanue.

3.2 | OCHOBHBIE METObI U3TOTOBIICHUS 2 1 [IpakTuueckoe
MHUKpoInpenaparoB. MUKporpenapart u3 3aHsATHE

KOXXUIIBI JIYKA. I/ICCJ'IC,HOB aHHC.

15




3.3 | OcHOBHBIE METOABI H3TOTOBIICHUS 2 1 [IpakTuueckoe
MUKpoInpenapaTroB. MuKpoIpenapart u3 3aHSATHE
mecenu. Mcenenosanue.

3.4 | OcHOBHBIE METOABI U3TOTOBIICHUS 2 1 [IpakTuueckoe
MUKpoInpenapaToB. MuKporpenapart u3 3aHSATHE
cpesa smucta. MccnenoBanue.

4. AHaToMus U GU3HOJIOT U 8 4

4.1 |Crpoenue opranuzma. CHCTEMBI 2 1 [MpakTudeckoe
opranos. Cepiie. DIeKTPOrapHUTYpA. 3aHATHE
Hccnenosanue.

4.2 |Crpoenue opranuzMa. CHCTEMBI 2 1 IIpakTrnueckoe
opranos. Cep/iie. DIeKTPOrapHUTYpPA. 3aHATHE
Hccnenopanue.

4.3 | Crpoenne opranuzma. CHCTEMBI 2 1 [MpakTudeckoe
opraHos. ['o10BHOI MO3T. 3aHATHE
Heliporapuutypa. Hccienosanue.

4.4 |Crpoenue opranu3ma. CHCTEMbI 2 1 [MpakTHveckoe
opraHos. ['ooBHOI MO3T. 3aHATHE
Heliporapautypa. Hccienosanue.

5. Arpo3Ko0J0rus 22 20

5.1 | OOGBEKTHI OKpYIKAIOIIEH CPeIsl 1 2 1 [IpakTnueckoe
MPUPOJHO-aHTPOIIOT€HHBIN KOMIIIEKC. 3aHITHE
3arps3HEHUS OKPYKAIOIICH CPEebI.

Hccnenopanue.

5.2 | Dkonoruueckuit MOHUTOPHHT. OleHKa 2 1 [IpakTrueckoe
COCTOSAHUA BOS,Z[yIHHOfI Cp€abl. 3aHsATHUEC
Hccnenopanue.

5.3 | Dkonoruueckuit MOHUTOPHHT. OIeHKa 2 2 [TpakTrueckoe
COCTOSIHUSI BO3IYIITHOM CPEIbI. 3aHSATHE
Hccnenopanue.

5.4 | OueHka 3K0JIOTHYECKOI'0 COCTOSIHUS 2 1 [IpakTnueckoe
BOIHBIX 00BEKTOB. I/ICCHG,Z[OBaHI/Ie. 3aHIATUC

5.5 | Orenka 3KOJOrHYECKOro COCTOSAHUS 2 2 [Ipaktrueckoe
BOJHBIX 00BeKTOB. MccnenoBanue. 3aHSATHE

5.6 |OmeHKa 5KOIOTHYECKOr0 COCTOSAHUSA 2 1 [IpakTryeckoe
nous. HccrnenoBanue. 3aHATHE

5.7 | O1uieHka 5KOOrHuecKoro COCTOSHUS 2 2 [IpakTrueckoe
nous. Hccrnenosanue. 3aHSATHE

5.8 | Orenka paaualiiOHHON CUTYAIIUH. 2 2 [IpakTrueckoe
Uccnenosanue. 3aHsATHE

5.9 | BHOMOHUTOPUHT COCTOSHHUS 2 2 [TpakTrueckoe
OKpY’KaloIlel cpelbl U OMOTHUECKUE 3aHATHE

Ha6J'IIO}_ICHI/I$I. OI_ICHKa 9KOJIOTHYCCKHU
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OITaCHBIX (1)I/I3I/I‘{CCKI/IX BOBHCﬁCTBHﬁ.

HccnenoBanue.
5.10 | 3arps3HeHust OKPYKAIOIIEH Cpe/Ibl 2 0 2 [IpakTuueckoe
OBITOBBIMHU M TIPOMBIIIIEHHBIMH 3aHSATHE

orxomamu. MccnenoBanue.

5.11 | KommiekcHast OLeHKa COCTOSHHS 2 0 2 [TpakTrueckoe

OKpYXarolei cpeasl. 370pOBbE 3aHSITHE
yenoBeka. MccienoBanue.

6. |Odopmienue npoexkra 6 0 6
6.1 |Odopmienus pe3yabTaToB 2 0 2 [TpakTraeckoe
HUCCIICAOBaHUA. 3aHATHUC
6.2 | Odopmienus npoekta (paboTs). 2 0 2 [IpakTrueckoe
Coznanue mpe3eHTaIuu. 3aHATHE
6.3 |3ammura npoekra 2 0 2 [TpakTrueckoe
3aHSATHE
Hmozo: 72 28 36

Conep:kanmne y4eOHOro njiaHa.
1. Baenenme. CTpPyKTypHbIe YPOBHM OpPraHM3alMU >KUBOW MaTepuu WM
COOTBETCTBYIOIIIME UM 00JIACTH HAYYHBbIX 3HAHUI (8 yacos).
1.1. MeToabl uccjie1oBaHusl B 0MOJI0THH: HAOJI0IeHE HEBOOPYKEHHBIM IJ1a30M
WIH C UCNOJb30BAHMEM ONTHYECKUX U MHBIX NPUOOPOB, BU3YATU3AHUSA KUBBIX
CTPYKTYP U NPOLECCOB, HEAOCTYIMHBIX ISl MPSIMOr0 HA0II0ACHHS.
Teopernueckas yactb: [IpaBuna TexHuku Oe3omacHOCTU. buosorus kak Hayka o
#uBoH npupoe. CylHOCTb )KU3HU U CBOMCTBA dKUBOTO.
IlpakTnueckas 4acth: I[lonstue mnpoekrta. Ctpykrypa mnpoekrta. IlocranoBka
nzo0perarenbCkux 3amad. M3oOperarenbckas pasmuHka. McciemoBarenbckas
NeATeNbHOCTb. MoaeaupoBaHue.

1.2. OcBoeHHe TEXHUK MHUKPOCKOIUM.

TeopeTnueckass yacth: TexHuka 0e€30MacHOCTH Tpu paboTe B OHMOIOTHYECKOU
nabopatopuu. Cucrematuyeckoe pasHooOpasue skuBoro. HomeHkmatypa u
KJIaccu(rKaIus.

IIpakTnyeckas 4yacrb: HaBblku HAOMIONEHUS C WCIIOJB30BAHUEM ONTUYECKUX
npubopoB: paboTta C dymod, MUKpockomoMm. OCBOEHHE TEXHHK MHUKPOCKOIUH.
Urenne mukponpenapaToB. M3roroieHue mpocTenmmnx MUKpOIpenapaTos.
[Ipurorosnenne mukpornpenapatoB: «lIpuroroBnenue Mukponpenapara KOMXKHUIbI
yemryu Jyka», «Hoxka Mmyxu», «CTpoeHHE Kpblila HACEKOMBIX).

1.3. CTpyKkTypHbIe YPOBHH OPraHu3anuu xkuBoii marepun. CyHIHOCTH KU3HHM U
CBOMCTBA KUBOTO0.

TeopeTnueckas yacTb: CBOWCTBA KUBOW MATEPUU: OCOOCHHOCTH OMOJOTHYECKOTO
YPOBHSI OpraHU3aIuu.
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IIpakTnyeckas 4Yacrb: OTiauyue XUBOTO OT HEXMBOIO. YPOBHM OpPraHU3aLlNU
KUBOM MaTepuu U 00JIACTU HAYUHBIX 3HAHUH.

1.4. Cucremarnyeckoe MHOroodpasue :kuMBoii mnpupoabl. Teopuss pemeHus
u300peraTesIbCKUX 3a/1a4.

TeopeTnueckas yacTb: Pa3HooOpasue KxUBbIX OPraHU3MOB.

IIpakTnueckas yactb: M3o0perarensckas pasmunka. TPU3 3agaun no 6monoruu

2.9kogorus (20 yacos)

2.1.YesoBek u oOKpy:Kawmasi cpeaa. lopoackasi 3KoJorudeckasi cpeaa.
IlepcniekTUBBI pa3BUTHSA NMPOEKTA.

TeopeTnuecKass YacTh:

Uto wm3ydaer skosorus? Dkosiorua - Hayka XXI Beka. DKOJIOTMYECKHE 3aKOHBI.
DKoJioruyeckue mpoOiaemMbl YIIbIHOBCKOM obnactu. Jkonorust Poccuu. Dxomnorus
peaMET - UHTEPECHO Wi HeT? ['opojickre ¥ MPOMBIIUIEHHBIE SKOocUCTeMBbI. OO01as
XapakTEepPUCTUKA TOPOJICKUX SKOCUCTeM. PacTeHuss B ropoje M UX COCTOSHHE.
buounnukaropel okpyxkarmieit cpeasl (Cpega COBPEMEHHOrO OOJBIIOTO Topoja
pPE3KO OTJIMYAETCd OT Cpelbl €CTECTBEHHBIX HJKOJOTHMYECKMX cucteM. Ee
XapakTePU3YIOT: 3arpsA3HCHUE XMUMUYECKUMHU BEIIECTBAMM M MHUKPOOPTaHU3MaMH,
MMOBBIIICHHBIN YPOBEHb buznIecKux BO3JEHUCTBUU (rym, BUOpaIusl,
AJIEKTPOMArHUTHBIE TIOJIsI), WHGPOPMAIMOHHOE 3arps3HeHue. [opog — 3TO 30Ha
MOBBIIIIEHHON OMACHOCTH BO3HUKHOBEHHUS IOPOKHO-TPAHCIIOPTHBIX MPOUCIIECTBUHN U
NPOMBINJICHHBIX ~aBapuil. Bce »skomoruueckue mpooOseMbl Topoja SBISIOTCS
CJICJICTBUEM XO3SMCTBEHHOM M WHOM AesTenbHOCTH Jrojei. K Hambornee ocTpbiM
npoOjieMaM HKOJOTUM TOPOJCKOW Cpelbl OTHOCSTCS: 3arpsi3HEHHE aTMOC(EpHOTo
BO3/lyXa, MpobJieMa «4HCTOM BOJBI», OXpaHa PACTUTEIBHOTO IOKPOBa W TOYB,
yIpaBjIeHHe OTX0IaMu).

IIpakTHyecKkasi 4acTh:

ITocTaHoBKa M300peTaTeIbCKUX 3aj1ad. N3o0perarensckas pa3MHHKA.
HccnenoBarenbckas AesATeNbHOCT. MoAEIMpOBaHUE.

2.2. YesnoBek M )KUBOTHBIE. UesioBeKk U pacTeHusi. BbIOOp TeMbl MpoeKTa.
Teopernyeckasi 4acThb:

Pa3HooOpa3ue XKUBOTHOTO MHUpa JIECOB W ero 3HaueHue. [IpucmocobieHHOCTH
KUBOTHBIX K cpefie obutanus. [loBeneHrne MUKUX KUBOTHBIX B mpupose. [IuieBbie
IIEeMU JIECHOTO COOOIIECTBA M METOJAMKa WX cocTaBieHus. [Ipakrtuueckas paboTa.
CocraBlieHHE MPOCTECHUIINX MHUINEBBIX IEeTNel MUTaHus JeCHOro coobmectBa. Jlec u
YeJIoBeK. 3HAYEHUE JIECHBIX DKOCUCTEM B KU3HH YEJIOBEKa. JCTETUUECKOE 3HAUEHUE
JecoB. 3HA4YeHWE JIECOB B TOpoACKHX HdKocuctemax. OcobeHHOCTH mpodeccuit
JIECHOT'O XO35MCTBA.

Bnusaue wdenoBeka Ha OuopasHooOpasue (mpsimoe v KocBeHHoe). IIpsimoe
BJIMSIHAE — HTO HEMOCPEJACTBEHHOE YHUYTOXKEHHE OCO0eH, MOMmyJsAlui, BUIOB U
1nenplx OuoneHo3oB. Ha 3ape uenmoBeuecTBa YHUYTOXKEHHE MPOUCXOIUIO, B
OCHOBHOM, B MHTEpecax OXOThl U B IHeisix O0e30macHOCTU. Tak, ObUIM YHUUYTOKEHBI
WJIU MOCTaBJICHBI HA TPAHb UCUE3HOBEHUS: TYp, IUKasl JIOWIA/b, MEIICPHbIA MEBEIb,
CTeJJIepOBa KOPOBa, O€JbIil HOCOPOT U MHOTUE JIPYTUE BUABI )KUBOTHBIX.
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C HavaJioM arpapHoOro 3Tamna pa3BUTHUSl YEJIOBEUECTBA, TO €CTh OKOJO0 10 ThIC.
JeT Ha3zaJ, YHUYTOXKEHHUE JKHUBBIX OPraHU3MOB IPOUCXOAUT UISI PACUUCTKU
IJIomaae moj mamHu U nactouma. McrpebastoTcess He OT/ACNbHBIC BUJIBI, a IETbIC
COO0IIeCTBA, MPU ATOM Y )KUBOTHBIX €CTh BO3MOXHOCTh YUTH, a PACTEHUS U JIPYyTUe
HETOJBI)KHBIC OpPraHU3Mbl THOHYT. BakHBIM pecypcoM CTaHOBUTCA JieC, 3TO U
TOTUIMBO, W JPEBECUHA JJIsI CTPOUTENLCTBA. Jlec BbIpyOasncs ObICTpee, 4eM OH MOT
BOCCTAHABJIMBATHCS.

KocBeHnHoOe BiMsiHME — 3TO HENIPEIHAMEPEHHOE YHUUTOXKEHUE KUBBIX OPraHU3MOB B
pe3yibTaTe XO3IMCTBEHHOW JeATeNbHOCTH. Tak, BbIpyOKa JIECOB MNPUBOAUT K
UCCYIICHUIO pPErMoHa, TUOenu BIaroftoOMBBIX BHUAOB. McTpebiieHne pecypcHOro
BUJla TPUBOAUT K THUOEIM XUIIHUKA, KOTOPHIM UM MHUTAJICS. YHHUUTOKEHUE
MNATHUCTOTO OJICHS TMPHUBEJIO K HCUYE3HOBEHUIO MOMYJSUUM BojJka Ha JlambHem
BocTOKe. Kpome Toro, pasinuyHbie MPOMBINLJIEHHbIC 3arpsA3HeHUS NMPUBOIAAT K
rudenu >KUBbIX opraHu3moB. C HayaJioM NPOMbIINLIEHHOH PeBOJIOIMHU YETOBEK
HAYMHAET YHUYTOXATh OMOIICHO3BI B MpOIECCe TOOBIUM MOJIE3HBIX HCKONMAEMBbIX,
KpOME TOTO BO3pacTaeT MNOTPEOHOCTh B IUIOHIAASX TOJ MPOMBIIUICHHOES H
TOpOJICKOE CTPOUTENLCTBO. IIpoMbIlVIeHHAsE PEeBOJMIONUA Jajla YEJIOBEKY OpyaAus
JUISL YCKOPEHHUsS DKCIUTyaTalluu TpUpojbl. [losBIAOTCS phIOOJIOBHBIC (DIOTHIINH,
TpakTopa, MOTONUJIbI, aBTOMOOWIM, WHCEKTUIUJBI. CKOPOCTh YHHUTOXKCHUS
KUBOTHBIX M PaCTCHHUH, a TAK)KE MX MECTOOOUTAaHUN BO3pACTaeT.

IIpakTHYecKasi YacTh:

IToctanoBKka M300peTaTeNbCKUX 3a7ay. N3ob6perarennsckas pa3sMHHKA.
HccnenoBarenbekas AeATENIbHOCT. MoiennpoBaHue.

2.3. UYto Ttakoe mouBa? Texuosorum 3emeneaus. Iloumck u cucreMaru3anus
uHpopmanuu. MeToabl UCCICTOBAHUS.

TeopeTnuecKass YacTh:

B skocdepe, T. €. mpupomHOU cpene OOUTAHUS YETOBEKa, IMOYBE IMPUHAICKUT
CYIIIECTBEHHAs POJIb, TOCKOJIBKY UMEHHO OJiarogapsi moyse oOecreurBaeTCs TJIaBHas
Macca mojiyyaemMmod uM  numu. I[louBa —  3TO  OCHOBHOE  CpEICTBO
CEIIBbCKOXO03SMCTBEHHOT'O MPOU3BOICTBA, OTHOCSIIIeeCs K KaTeropuu
HEBO30OHOBUMBIX MPUPOJHBIX pecypcoB. [louBa 1Mo OTHOIIEHHIO K YEIOBEUCCKOMY
00IIeCTBY HMMEET JBOWCTBEHHYIO NPHPOIY: C OJHOH CTOPOHBI, 3TO (Hu3nyecKas
cpella, KM3HEHHOE IPOCTPAHCTBO CYIIECTBOBAaHMWS JIOJAEH, a C JPYrod - 3TO
SKOHOMMYECKAask OCHOBA, CPEICTBO MPOU3BOJICTBA.

Hcropuss pasBuTuss W KiIacCHpUKAIUI CHCTEM 3€MIICACIHS HM IPOU3BOJCTBA
PAaCTEHHEBOIUYECKON MPOIYKIIHMH, HAYYHBIE OCHOBBI 30HAJIBHBIX CUCTEM 3€MIICICIIHS.
OCHOBHBIE 3BEHBS 30HAJIBHBIX (COBPEMEHHBIX) CHCTEM 3eMJICACIUsS, NPUHITUIIBI
COBPEMEHHBIX 30HAJBHBIX CUCTEM 3EMJICACNS U MPOU3BOACTBA PACTEHUEBOYECKON
npoaykiuuu, CoBpeMEHHbIE CHCTeMBbI 3emiienenus: TouHoe, OMOJIOTHYECKOE U
aJlanTUBHO — JIaHAIIaQTHOE, pecypcocOeperaroiee 3eMiIeIe]Ine i iX OCOOCHHOCTH.
[TouBo3amuTHOE 3EMIIEAECINE M €ro0 TEOPETUYECKHE OCHOBBI W TPAKTUYECKUE
npuembl. HaydHple OCHOBBI O00pPaOOTKM TIOYBBI, NPUHLIMUILI MHHUMAIH3AIUN
00pabOTKU TMOYBBI; 3pO3Us MOYBBI U Mepbl O00prOBI ¢ Heil. (OcobeHHOCTH
CEBOOOOPOTOB B PA3IMYHBIX COBPEMEHHBIX CUCTEMaX 3eMJIECINs; COPHbIE PACTCHUS
1 Mepbl OOPHOBI C HUMU B TIOYBO3AIIUTHON CUCTEME 3EMJICICIIHS.
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IIpakTHYecKas 4acThb:
Jlabopatopnas pabdora.

2.4. buojornzanmusi M 3KOJI0rH3aNuUsA ceJbCckoro xossiicrea. Lleau u 3amaum
npoekra. IlogroroBka k mcciaea0BaHu0 U ero mianuposanue. Ilnannpyemsbie
pe3yJbTaThl UCCJIETOBAHMS.

TeopeTnyeckas 4acTb:

B mnorone 3a BBICOKMMH pe3yJbTaTaMy (IIOJIYYEHUEM BBICOKOH ypOxkKailHOCTH,
owicTporo 3¢gdexra B OopbOe C BpenuTeNsiMu, OOJIC3HAMH, COPHSKAMHU) arpapuu
CTaJI MPUMEHATh XUMUYECKHE MECTUIINIbl B HEOMPABAAHHO OOJIHIIIOM KOJIMYECTBE.
[IpumeHeHMEe  XMMUYECKUX  MpenapaToB  yXyAIIAeT  JKOJOTHI0,  KadeCTBO
CENIbCKOXO3IMCTBEHHOM MPOAYKIIMK, KAa4eCTBO TMPOAYKTOB TMHUTAHUA M, Kak
CJIEJICTBUE, KAYECTBO >KM3HU YEJIOBEKA. JKOJOTMYECKOE 3eMJIENICNIUE MPEACTABIISIET
co0OM OHOJIOTHYECKHU-IUHAMHUYECKHH METOJ XO3SHMCTBOBAHMS, OCHOBHOM HceH
KOTOPOTO SIBJISIETCA BEICHUE CEIBbCKOXO35MCTBEHHOTO MPOU3BOACTBA B COOTBETCTBUM
C 3aKOHaMU MPHUPOJBI. DKOJOTHYECKOE CEIIbCKOE XO3SUCTBO BKIIIOYAET B cels JBa
HaIMpaBJICHUS: OPTraHUYECKOE CEeJIbCKOE XO3SMCTBO, TJ€ MOJHOCTHIO 3aMpelieHo
NPUMEHEHHE XHUMHUYECKMX CpPEJCTB 3alllUThl PACTEHUM, U  OHOJIOTH3AIHIO
3eMJIeqieNidsl, KOTOpasi, TMOMHUMO pa3JIMYHBIX MPUEMOB BOCCTAHOBJICHUS U
noAACpKaHUsI  TUIOJIOPOAMSL  TOYBBI, MPEANOJAraeT CHWKEHUE NECTUIUIHON
Harpy3KH.

IIpakTHyeckas 4acrb:

JlabopaTtopnas pabora.

2.5. DyieMeHThl MUTAHUS pacTeHuil. MunepajbHoe nuTaHue pacreHuii. Coop
MaTepuasa J1jisl MCCJIeI0BAHMS.

Teopernyeckasi 4acThb:

DyieMeHThI AJIsl NUTAHHUS pacTeHui: ¢ocdop, Kaauid, a30T, Kejae30, KalbIHH,
MarHuii u Oop. Bce aneMeHThl, BXOJAIIME B COCTAB PACTCHUM, BBIMOIHSAIOT
onpeneneHuble  QyHkimu. OpraHudeckue BEIIeCTBA COCTOST B OCHOBHOM W3
OpraHOT€HHBIX AJIEMEHTOB: yriepoaa (45 %), kucinopona (42%), Bonopona (6,5%) u
azota (1,5%). Bmecte ¢ Tem B pacTeHUsiXx OOHapy>KuMBaeTcss OKOJIO 5 % 30JbHBIX
MUHEPAIbHBIX AJIEMEHTOB, OCTAIONIUXCS B 30JI€ MOCIE CKHUTaHHUSI PACTUTEIBLHOIO
Marepuana. 30J1bHbIE 3JIEMEHTHI U a30T MOrJIOMIATCA KOPHSAMH PACTEHUN U3 MOYBBI.
Pacrennss cmocoOHBI mOIJIONIATh W3 OKPYXKAIOMIEH Cpenbl MPaKTUYECKU BCE
snemMeHTbl. OpHAaKo [ HOPMAaJIbHOM  KU3HENESITEIBbHOCTH PACTUTEIBHOMY
OpraHu3My HEOOXOJMMO JIMIIb UX ONpenelieHHas YacTh. HeoOXoauMbpIMK CUUTAIOTCS
AJIEMEHTHI, 0€3 KOTOPBhIX OPraHU3M HE MOXKET 3aBEPIIUTh CBOM YKU3HEHHBIN UK.
[Ipomiecc ycBO€HMSI MHUHEpAJIbHBIX JJIEMEHTOB W3 TMOYBBl MOJYYWJI Ha3BaHHE
MOYBEHHOI'0 WJIM MUHEPAIIBHOTO MUTAHUS PACTCHUI.

IIpakTHyeckas 4acTb:

JIabopatopnas padora.

2.6. CeMeHa - MPOAOJIZKATEH KU3HU pacTeHuil. AHaau3 U cunre3d. CyxaeHus,
YMO3AKJI04Y€eHUsA, BbIBOABI.
Teopernyeckasi 4acThb:
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Cemena - mpoaomKaTeNM KU3HU pacTeHuil. OCOOEHHOCTH CTPOECHUSI CEMSH MOJIEBBIX
KyJIbTyp. AOnoTHYecKre (PaKTOphl, BIUSIONINE HA Ka4eCTBO ceMsiH. OTIMUUTEbHbIC
npuszHaku cemsiH (opma, 1BeT, BenuuuHa). [IpakTuyeckas pabota. 3HAKOMCTBO €
CEMEHAMHU 3E€pHOBBIX KyibTyp. OrmpeleneHue CeMsH MO0 BHEIIHUM MpU3HAKAM.
Pa3nooOpasue ceMsiH OBOIIHBIX KYJIbTYp. 3HAKOMCTBO ¢ ceMeHamu. OmpejaerneHue
CeMsH TI0 BHEIIHMM Tpu3HakaM (BenuuuHa, ¢opma, 1Ber). Pabora ¢
WHCTPYKIIMOHHBIMH KapToukaMu. M3roToBieHNE HATJISIAHBIX TOCOOMI /I KaOuHeTa.
IIpakTHYecKasi 4acThb:

OrnpeneneHne CEMsSH OBOIIHBIX KYJIbTYp IO BHEIIHUM MpHU3HaKaM. M3rotomieHue
KOJUICKIIMM CEMSIH OBOIIHBIX KYJIBTYP.

2.7. Buausinume 4esioBeka Ha atMmocdepy, ruapochepy wu aurocdepy.
HccaenoBanue.

TeopeTnyeckas 4acThb:

3arpsizHeHHe OKpY’Kawlleil  cpeabl — TMOCTYIUIEHUE B CpEAy  HOBBIX,
HEXapaKTEePHBIX [JII HEE TBEPHAbIX, JKUAKUX U Ta3000pa3HBIX BEIIECTB JHOO
MPEBBILICHUE WX €CTECTBEHHOTO YPOBHS B OKPY’KAIOIIEH Cpeje, KOTOPOE OKA3bIBACT
HEraTHUBHOE BIIMSHUE Ha Onocdepy.

3arpsizHeHHe aTMOC(epbl: ecTeCTBEHHBIH U AHTPONOIeHHbI HCTOYHUKH.
EcTecTBeHHBII MCTOYHUK - 3TO BYJKaHBI, UIbHBIE OypH, BHIBETPUBAHUE, JICCHBIC
MOXaphbl, MPOIECCHl PA3TOKEHUA PACTEHUM U  KUBOTHBIX. AHTPONOTre€HHBIN
HCTOYHMK: 3arPSA3HEHUS OT MPEANPUITUNA TOILIMBHO-DHEPrETUUECKOIO0 KOMILIEKCa,
TPAHCIOPTA, MAIUHOCTPOUTEIIBHBIX IPEAITPUATHM.

OCHOBHBIMH BelIECTBAMH, 3arps3HANIIUMH aTMoc(epy, SBJIAKTCH: OKCUIBI
yriaepoja, cepbl, a30Ta, PpeoH, OpraHnyecKue COeAMHEHUS CBUHIIA, YTIIEBOIOPOIBI.
IMocaencrBusi 3arpsi3HeHusi aTMocdepbl: MapHUKOBBIA 3(PdeKT, paspylieHue
030HOBOTO CJIOSI, KHUCJIOTHBIC JIOXIU, (POTOXUMHUYECKUH CMOT, 3arps3HCHHE
ruapocdepsl.

OcHoBHBbIe BHABI 3arpsi3HeHusi ruapocdepsl: 3arps3HeHHe HePTbIO U
He(TEPOyKTaMH, 3arpsi3HEHUE CTOYHBIMU BOJIAMHU, 3arps3HEHHE MOHAMU TSDHKEIbIX
METAJUIOB, KUCJIOTHBIE IO/, PAJIHOAKTUBHOE 3arpsA3HEHUE, TEIIOBOE 3arps3HEHUE,
MEXaHMYECKOe 3arps3HeHe, OaKTEpUaTbHOE U OMOJIOTHYECKOE 3arps3HEHUE.
3arpsisHeHne  Ouocdepbl:  HHIPEIUECHTHOE  3arpsi3HEHUE, DHEPreTUYECKOe
3arpsi3HEHHE, TUCTPAKIIMOHHOE 3arps3HEHNE, OMOIIEHOTHYECKOE 3arps3HEHHE.
IIpakTHyeckas 4acrb:

Jlaboparopnas paboTa.

2.8. DHeprocoepexkeHue. PaznenbHblii cO0p u mnepepadoTKa OTXO0J0B.
HUccnenoBanue.

TeopeTnyeckasi 4acThb:

PazneabHbiii  cOOp Mycopa — DKOHOMMYECKass Mepa, KOTOpas yIpOIIAET

MOCJEeAYIONIYIO epepadoTKy Mycopa, HO He u30aBisieT oT camoro mycopa. Ilepexon
Ha BO30OHOBIISIEMbIE UICTOUHUKHU SHEPTUH, JJAXKe MIPU YCIOBUHU IHEPrOCOECPEKEHUSI, HE
CHU3UT TEXHOTEHHYI0 M aHTPOMOrE€HHYIO Harpy3ky Ha Ouocdepy. 31ech BMOJHE
MOTYT TPUTOJUTHCS pa3AeibHBIA CcOOp Mycopa, HKOHOMHUS MOTPEOJICHUS U
BO300HOBJIsIEMbIe MCTOYHUKU »HEprur. Camu mo cede OHM HE CHOCOOHBI PEIIUTh
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TJIOOATBHYIO KIUMATHYCCKYI0 M IKOJOTHYECKYI0 mpobOsieMmy. OHM HE BOCCTAHOBST
pa3pylIeHHbIE YKOCUCTEMBI, HE TIPEKPATAT BHIOPOCHI BPEIHBIX BEUIECTB U HE CHUBSAT
TEXHOTCHHYI0 Harpy3ky Ha Ouochepy. Ho kak moacmopwe, Hapsgy ¢
OCYIIECTBIICHHEM KOMIUIEKCA MEp M0 COXPAHCHHIO JICCHBIX IKOCUCTEM U BHEIIPEHUIO
0€30TXOMHBIX TEXHOJIOTHH, BIIOJIHE MOTYT CIIOCOOCTBOBAThH CTAOMIN3AINK KIMMaTa U
YIYYIICHUTO KOJOTHYECKON CUTYAITUU B OTICTBHBIX PETHOHAX TUIAHETHI.
IIpakTHyeckas yacthb: JlaGopatopHas padoTa.

2.9. PaznenbHblil cO0p u nepepadorka orxonos. Uccienosanue.

TeopeTnyeckas YacTb:

Cnoco0b1 yruauzanuu: buonorudeckas nepepaboTka 0TX0A0B; KOMIIOCTUPOBAHHUE,
MeperHuBaHue; TeperuiaBka W TMOBTOPHOE UCIIOIB30BaHHE OTXOJIOB, CXKHUTaHHE
OTXOJIOB; MEXaHWYECKOE HM3MEJIbUCHUE U XUMHUECKas IepepadoTKa; 3aXOpOHEHUE
OTXOJIOB; OINACHBICE OTXOAbl (XUMHYECKHE, PAJAUOAKTUBHBIC) MPOU3BOJICTBA
MOJBEPraroTCs CeIUaIbHON Mpoleype, KOTopas MpenoiaraeT ux MakCUMaabHYIO
M30JISIIUIO OT OKPYKAKOIIEH Cpeibl.

IIpakTHYecKasi 4acThb:

JlabopaTtopnas pabora.

2.10.9xonomus 6ymaru u Boasl. UcciienoBanue.

Teopernyeckasi 4acThb:

[TepepaboTka MakyIaTyphl MO3BOJSIET PEIIUTH MTPOOJIEMY YTHIH3AIUH OTXOOB.
Hcrnonp30BaHWe yTHIBCHIPhS JaeT BO3MOXKHOCTh CYIIECTBEHHO COKPAaTHUTh
BBIPYOKY nepeBbeB. bymakHsiii mycop cocrtaBisier 40% 0Tx0/10B, 00pa3yroumxcs
B pe3yibTaTe KXU3HEACATEILHOCTH YesioBeka. Ha oHOro cpeIHecTaTHCTHIECKOTO
ropokaHWHA €XKETrOJHO NpHXOAUTCS oOKoimo 200 KuIorpaMMoB OyMasKHBIX
OTX0JIOB. B OCHOBHOM, OHU BBIBO3STCS Ha CBAJIKH.

Yrunuzamuss OyMaXHOTO Mycopa: pas3feibHbIi CcOOp OTXOJOB, OTIpaBKa
MaKyJaTyphl B CIICIIHANIbHBIC ITYHKTHI TIpHEMa JJIsl TepepadoTKu;

Oco3nanHoe moTpebiieHne mpuoOpeTaTh OyMaKHOW MPOIYKIIMHU: TMOJIb30BAThCS
OyMaroi, H3roTOBICHHOW W3 TMepepabOTaHHBIX OTXOJOB WJIH CIEIHATHHO
BBIPAIICHHBIX BOCIIPOU3BOIUMBIX JICPECBHEB.

IIpakTHyeckas 4acrb:

Jlaboparopnas paboTa.

3. Mukpockonusi (8 yacoB)

3.1.0cHOBHBIE MeTOAbl M3rOTOBJIEHMSI MUKpomnpenaparoB. PaGora ¢ Habopom
mukponpenapaton. UcciienoBanue.

Teopernyeckasi 4acThb:

C moMoIIbI0 MHKPOCKONa MOKHO YBUIETh HEBEPOATHBIN MU, CYIIECTBYIOIIUNA Ha
KJIETOYHOM ypoBHE. CBONCTBOM MHUKPOIPENApaTOB SBISIETCS BO3MOXKHOCTh WX
JUTMTETTLHOTO XpaHCHWs W HAONIOJCHHS pacmajia KIETOK C TEUYCHHWEM BpPEMEHH.
IIpuroroBiienne cyxoro mnpenapara (Cyxue TpemapaTbl HCIOIB3YIOTCS IS
M3yueHus oOpasloB, HE TPeOYIOIMUX [Jisi BBDKUBAHUS KOHTAKTa C BOJIOM).
IIpuroroBiieHne BJAKHOTO Mpenaparta (BIaKHBIE TPETapaThl UCTIONb3YIOTCS, €CITH
oOpa3zel He MOXET 00XOAUTHCA 0€3 BOAbL, YTOOBI OCTaBATHCS )KUBBIM).
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IoakpamuBanue mnpenapaTtoB (HEKOTOPHIE OpPTraHU3MBI TPYAHO YBUACTH TIOJ
MUKPOCKOIIOM 0€3 TOMOJHUTEIHHOTO OKpamuBanus. Jlydmuii cmocol 3To caenaTh —
n00aBUTH KamenbKy pacTBopa Jltorosns (pacTBop oaa u oauaa Kamus) B BOLY Mepes
TeM, KaK TOMECTHTh B Hee oOpasen. Takke MOXKHO HCHOIB30BaTh PaCTBOPHI
"METUJIEHOBOT'O CUHET0" WU "KPUCTAIIMYECKOro (pUOIeTOBOro").

IIpakTHyecKas 4acThb:

Pabota ¢ HabopoM MUKpPOMIPENapaTOB.

3.2.0cHOBHBIC METOAbI M3rOTOBJEHUS MHUKpoOIpenaparos. Mukpomnpenapar u3
KoKULbI Jyka. UcciaenoBanue.

Teopernyeckasi 4acThb:

IIpaBuiaa mnpuroroBjieHusi MHUKponpenapaToB. TexHMka NPHUrOTOBJIEHHS
BpeMEeHHBIX MUKPONpenapaTos:

1. Mukponpenapatbl TOTOBST NyTeM IOMEUIEHUS OOBEKTOB B KaIlJl0O BOJbI Ha
NPEeIMETHOM CTEKJIe, TIIATEbHO PACHPABIISIS UX C MOMOIIBIO MPENAapOBAIbHBIX U
U HakpbiBas TMOKPOBHBIM CTEKJIOM. M30bITOK BOABI ynansercs (UIbTPOBaIbHON
Oymaroi.

2. IlpuroToBieHHBINA Mpenapar paccMaTpUBaeTCs BHavajle npu Maiom (X8, x20),
a 3atem 1ipu (x40, x60, x90 ¢ umMMepcueit) yBeTudeHU MUKPOCKOIIA C OCBETUTEIIEM.
[Ipy Mcnonb30BaHMM MMMEPCHOHHOM CHUCTEMBI MUKPOCKONA Ha MpernapaT HaHOCAT
KaIlIio0 KeIPOBOT0 Macjia U pacCMaTpUBalOT 0€3 MOKPOBHOTO CTEKIIA.

3. PaccmarpuBaembie 00BEKTHI 3apPUCOBBIBAIOTCS U MOAMHCHIBAIOTCS.

O3HakoMiIeHHEe ¢ OCOOCHHOCTSIMM CTPOEHHSI KJIETOK pacteHnil. l3ydeHwue
CTPOEHHMSI KJIETKU KOMKHULIBI JTyKa M0 MUKPOCKOIIOM.

IlpakTnueckas 4actb: IIpuroroBieHume mnpemapara KOXKHObBI JyKa H
paccMaTpUBaHUe ero Mo MUKPOCKOIIOM.

Ileny pabomwi: HayuuThCAd TOTOBUTH MHMKPOCKONMYECKHH Mpenapar, Hay4YUThbCS
MOJIb30BAaThCSl MHUKPOCKOIIOM UM paccMaTpUBaTh MUKPOCKONMMYECKHI Ipernapar,
BBIPA0OTATh MOHATHE O KJICTOYHOM CTPOSHUHU KOXKHIIBI JTyKa.

Mamepuanvt u o060opyoosanue: iyna, 2 NpPeAMETHBIX U 2 TOKPOBHBIX CTeKJa, |
nmpenapoBaibHasl WIja, CTaKaH ¢ BOJIOM, pacTBOp Hoja, 1 Ge3omacHas OpuTBa, 4acTh
JYKOBHIIBI JIyKa, 2 KycOouka MapJiy, 1 majoyka u3 JAepeBa WK CTEKIIA.

Xo00 padoomot.

1. IIpuroToBUTH MUKpOIpPENApAT U3 KOKUIIBI TyKA:

a) BBITEPETH MapJiell IPEAMETHOE U TOKPOBHOE CTEKIIA;

0) KanHyTh NMaJOYKOM BOY Ha CEpPEeIMHY MPEIMETHOTO CTEKJIA;

B) CHSITh C BHYTPEHHEN CTOPOHBI MSICUCTOM YEIIYH JIYKOBHUIbI KOXKHUILY U MOJOXUTH B
KaIUTio BOJbI HAa CTEKJIE;

') OTpe3aTh HEOOJBIION KYCOYEK KOKUIIbI, PACTIPABUTH UTJIOMH;

1) KallHyTh Ha KOXKUILY KaruIro Hoja;

€) HOKPBITh KOKHUIY HOKPOBHBIM CTEKIIOM.

3.3.0cHOBHBIE MeTOAbI U3rOTOBJIEHUSI MUKponpenaparoB. Mukpomnpenapar us3s
miaecenu. McciaenoBanmue.

TeopeTuueckass 4acTh:

IIpakTHyecKkasi 4acTh:
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eab padoThI:

HayuuTtbcst rOTOBUTH MUKPOIIPENapaThl, paCCMaTPUBATh UX MPU MAJIOM U OOJIBIIOM
yBeauueHuH. Pa3nuuare n3yyaeMble MUKPOOOBEKTHI IJIECEHHU.

Xoa padorhbI:

1. Bo3pMHTE IPEAMETHOE CTEKIIO U ITUIIETKY

. Hanecute nUIeTKON KaIlIO BOJBI HA IIPEAMETHOE CTEKIIO

. Bo3pMuTE IpenapOBAIBHYIO UTITY.

. Bo3pmuTe npenapoBanbHO UTJI0W HAJIET ¢ xyieda

. IlomMecTHTEe HAa IPEAMETHOE CTEKIIO B KAIUIKO BOJBI

. Hakpo¥ite HOKpOBHBIM CTEKIIOM

. IllomectuTe npenapat Ha IPEAMETHBIN CTOJIUK

. PaccmoTtpuTte cHauana npu MajaoM yBETMUYEHUH, 3aTEM IIPHU OOJBILIOM.
. 3apucyiTe yBUIEHHOE.

O 0 31O D =~ LI

3.4.0cHOBHBIC METOAbI M3rOTOBJIEHUS MHUKpoONpenaparos. Mukponpenapar u3
cpe3a aqucra. McciaenoBanue.

Teopernyeckasi 4acThb:

IIpakTHYecKasi YacThb:

Heab padorel: O3HAKOMUTHCA C MUKPOCKOITMYECKUM CTPOEHUEM JINCTA.
IHosicnenne: OCHOBHOW YaCThIO JIUCTA SIBISETCS JIMCTOBAs IUIACTMHKA, B KOTOPOM
POUCXOJAT HEOOXOIUMBIE NIl PACTEHUN MPOLIeCChl — 00pa30BaHUE OPraHUYEeCKUX
BeniecTB ((poTocuHTE3) M UcTapeHue BoAbl (TpaHcnupaius). B nuctoBoil miacTuHke
Pa3BUTHI CIEAYIOIINE TKAHU:

1) accuMunsIIMOHHAs, B KJIETKaX KOTOPOIl MpoTeKaeT (POTOCUHTE3;

2) TOKpOBHAsl, KIETKM KOTOPOM 3allUIIAIOT JIUCT OT BBICBIXaHUS, PETYIUPYIOT
UCIIapeHHe BOJIbI U ra3000MeEH,;

3) mpoBoafAmias TKaHb, IO KJIETKaM KOTOPOW OCYIIECTBISIETCS MEPEIBUKECHUE
PacTBOPOB MUHEPAJIbHBIX U OPraHUYECKUX BEIIECTB;

4) MmexaHU4Y€eCKas TKaHb, MPUIAIOIIAS] JIUCTY IPOYHOCTD.

Xoa padoTsi: JINCT moMemaT MeXIy MOJI0CKaMU TPOOKU UITH CEPJILIEBUHBI OY3UHBI
U TOTOBAT HECKOJIbKO TOHKHX TMOMEPEUYHBIX CPE30B JIE3BHUEM OE€30MacHO OpUTBHI.
Cpe3pl MOMEmAIT Ha MOPEIMETHOE CTEKJIO B KaIUIl0 BOJAbl W, HE HaKpbIBas
MOKPOBHBIM, NPH MaJIOM YBEJIWYEHUH MUKPOCKOINA BBIOMPAIOT CaMblil TOHKUN Cpes,
ocTanpHble yAaursaroT. Cpe3 HakpbIBalOT IOKPOBHBIM CTEKJIOM M PaccMaTpHUBAIOT
CTPOEHUE JINCTA CHAavYaa [Py MajoM, 3aTeM IpH OOJIBIIOM YBEIUUYEHUH.

4. Anatomus u GpU3NO0JI0TUS

4.1.Ctpoenne opranmsma. Cucremsl opranoB. Cepame. DJIeKTpPOrapHUTypa.
HUccnenoBanue.

TeopeTnyeckasi 4acThb:

AHaTOMHS HW3ydYaeT CTPOEHHE Tella dYeloBeKa, a (u3uosorus - ero (QyHKIHH.
CucrteMoil OpPraHOB Ha3bIBAIOT TPYIITY AHATOMHUYECKH CBS3aHHBIX MEXIY COOO0M
OpraHoB, HMEIOIIUX OOIIee MPOUCXOXKJICHHE U E€IUHbIM IUJIaH CTPOCHUS U
BBITIOJIHAIOMKX 001yt pyHkuuto. Kaxaplii oprad BXOJUT B OJHY WJIM HECKOJBKO
cucteM. B opraHusme BBIIEIAIOT HECKOJBKO cucTeM opraHoB. Kaxpas cucrtema
BBITIONIHSIET CBOIO (yHKIuio. KocTHasi cucremMa COCTOUT U3 KOCTEHM, KOTOpPBIE
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MOJJIEPKUBAIOT TENO, CIYKAT MECTOM KPEIUIEHWs] MBI, BBINOJHSAKOT 3alIATHYIO
byHkuuo. MpllieyHasi cucTeMa 00pa30BaHAa CKEJIETHBIMU MBIIIIAMHU, KOTOpbIE
COKpAIlIAIOTCSI W TMPUBOASIT B JBUKEHHE KOCTU cKeneTa. CepaeyHble MBIIIIbI
dbopMuUpyIOT cepale, a TIaJKUe MBIIIBI - BHyTpeHHUE opranbl. KpoBeHocHas
CHCTeMa COCTOMT W3 CepAla U COCYIOB, IO KOTOPbIM TEU€T KpOBb. KpoBb
JIOCTABJISIET MMUTATEIbHBIE BELIECTBA BCEM OpraHaM HAIIEro TeJla U yAAISAET U3 HUX
MpOAYyKThl 0OMeHa BemecTB. [AbIxaTesibHasi cucTemMa o0ecrieurBaeT MOCTYIICHHUE B
OpraHu3M KHUCJIOpPOJia M BBIJICJICHUE YIVIEKUCIOro rasa. K Heil oTHOCATCS MOJIOCTh
HOCa, TJI0TKa, TOpTaHb, Tpaxes, OpoHxH, JErkue. B nmuimmeBapuTe/ibHOH cucTeMe
MUIIA TIPEBPAIIAETCA B MUTATENIbHBIE BellecTBA. OHA COCTOMT U3 POTOBOM MOJOCTHU C
e€ opraHamu, IJIOTKH, NMHUIIEBOAA, XKEJYJAKa, KUIICUYHUKA, TIEYECHU, MOKETYIOYHOU
JKeJIe3bl W KETYHOro my3bipsa. HepBHasi cucreMa COCTOMT M3 LEHTPAJIbHOU U
nepudepruyeckoil HepBHOM cucTteMbl. HepBHasi cuctemMa KOHTPOJIHUPYET paboTy Bcex
OpraHoB. BblgeguTeabHAsi cHUCTEMAa OTBEYaeT 3a yAAJCHUE MNPOAYKTOB
KUZHEIEITEIbHOCTH opranu3ma. OHa COCTOUT M3 MOYEK, MOYETOUYHUKOB, MOYEBOTO
my3bIpsi 1 MOYeHCIycKaTeabHOro kanana. IlosioBasi cucrteMa BBITIONHSET (YHKIIUIO
pa3MHOXKEHHs, oOOecreynBaeT TMPOJOKEHUE pojaa. JHIAOKPHMHHASL CHCTeMa
PEryIMpYET BCE MPOLECCHI B OPraHU3ME IIPU MOMOIIYA TOPMOHOB.

IIpakTHyecKasi 4acTh:

Pabota ¢ anexTporapHUTypOi.

4.2.Ctpoenne opranmzma. Cucremsnl opranoB. Cepame. DJIeKTPOrapHHUTYpaA.
HccaenoBanue.

TeopeTnuecKass YacTh:

Cepaue, KpOBEHOCHBIE COCYABI U KPOBb COCTABJISIIOT CEPACYHO-COCYUCTYIO CUCTEMY
oprann3ma. OHa BBITIONHSAET TPAHCIOPTHYIO, 3alIUTHYIO, PETYIATOPHYIO (DYHKITUU.
Cepauie npeactaBiasieT co0OM TMONBIA MBIIICYHBI OpraH KOHYCOOOpa3HOH (POpPMBL.
OHo nenutcs Ha 4 KaMephl - JIBa NpeAcepaus U ABa keiaygouka. OTBEpCTUS MEXKIY
KETyJ0UKaMu M TOpPEeACEepAUsIMHU 3aKpbIThl KiamaHamu. lIpeacepaus U Kemyaouku
COOOIIAOTCA MEXIy coOOoW mpu MoMoly KiamaHoB. PaGora cepama cocTouT u3
PUTMHUYECKH TTOBTOPSIONIUXCS COKpAIleHUH U pacciabienuid. ITyTh KpoBH OT JI€BOTO
KeTyJI0UuKa yepe3 TKaHW BCEro Tella K MPaBOMY IMPEICepAut0 Ha3bIBaeTCs OOJBIINM
Kpyrom KpoBooOpariieHus. [1lyTh KpoBH OT IPaBOTO XKETya0UuKa depe3 JICTKUE B JIEBOE
npejicepiie - 3TO Maliblii Kpyr KpoBooOpaieHus. KpoBp OT cepiama kK JIpyrum
opraHaM U 0OpaTHO JBHMXKETCA MO COCYJIaM: apTepUsiM, BEHaM U KaIllWJUIsIpaM.
IIpakTHUYecKasi YaCTh:

Pabota ¢ anexkTporapHUTYpO.

4.3.CTpoenue opraHmsMma. Cucrembl OpPraHoB. I'otoBHOM MO3T.
Heiiporapuurypa. UcciaenoBanue.

TeopeTnueckas 4acThb:

I'onoBHOWT MO3r - 3TO TJaBHBIA OpraH ILEHTPAJIbHOW HEPBHON cucrteMmbl. OH
KOHTPOJIUPYET BCIO JESITEIBHOCTh HAIIEro OpraHu3Ma W OTBEYAeT 3a MPOLIECCHI
MBIIUICHUS, TAMSITh, YyBCTBA U peyb. MO3r B3pOCIIOro 4eJoBeKa BECUT 1 KujIorpamm
400 rpaMMOB U coaepkUT Ooiiee 14 (YeThIpHAALIATH) MUJIIIUAPAOB HEPBHBIX KIIETOK.
IIpakTHUyecKas YacThb:
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Pabota ¢ HeliporapHUTYpOii.

4.4.CTtpoenue opraHusma. Cucremsl OpPraHoB. I'onoBHOM MO3T.
Heiiporapuurypa. Uccienosanue.

Teopernyeckasi 4acThb:

TI'onoBHOW MO3r cocTouT M3 5 (MATH) OTAEIOB: MPOJOJTOBATOTO MO3ra, 3aJHErO
MO3ra, CpeJHEero Mo3ra, MpOMEXYTOYHOIO MO3ra M KOHEYHOro mo3ra (OoibIIMX
nonymapuii). IlpomosaroBaTeblii MO3r HaxOAMTCS MEXAY 3aJHUM U CHUHHBIM
MO3IOM,  PEryjlupyeT NUIIeBapeHue, JbIXaHue, padoTy CepAeuHO-COCYIUCTOM
CUCTEMBI, 3alllMTHbIE peakuuu (pBOTY, Kalleldb, 4YUXaHue). 3agHUH MO3r
OCYLIECTBIISIET )KEBAHUE U TJIOTAHHUE. 3JECh PACIOJIATaeTCd MO3KEUYOK, OTBEHYAKOLIUN
3a KOOpAMHAUMIO JABWKEHHI. B cpeaHeM Mo3re pacnoJyiOKEHbl LIEHTPblI 3pEHUS U
cinyxa. IIpomMesKyTOYHBIH MO3I OTBEYaeT 3a BO3HMKHOBEHHME YyBCTBAa TOJIOAA U
KaXKIbl, MOAAECPKUBAET TEMIIEPATYPY TeJIa U YIPABISET HEKOTOPHIMUA BHYTPEHHUMU
OopraHaMM. 371€Ch HAXOAATCA TalamMyC W Tunotajamyc. Tamamyc - LEHTpajbHas
4acTb MPOMEXYTOUHOro Mosra. OH perynupyer oOOIIyl0 YYBCTBUTEIbHOCTH
(TakTUIIBHYIO, TEMIIEPATYpPHYIO, 00JieByt0 U nipyrue). ['mmorajiaMmyc KOHTPOJIUpyeT
KOHLIEHTPALMIO0 TOPMOHOB B KpoBH. Ilepeanuii MO3r COCTOUT U3 JIEBOTO U MPABOTO
nonymapuii. [lonymapus moKpeITH CEPHIM BEIIECTBOM, 00pa3yIOIIUM KOPY OOJBIINX
nonymapuii. B kope BBIIEISAIOT JIOOHYI0, TEMEHHYIO, 3aThUIOUHYI0, BUCOUHYIO JIOJIH.
IIpakTHyeckas 4acrb:

Pabota ¢ HeliporapHUTYpOii.

5. ArposkoJgiorus (22 yaca)

5.1. O0beKTHI OKpY:KaWIEeld cpedbl U NMPHUPOAHO-AHTPONOreHHBIH KOMILIEKC.
3arpsi3HeHHMsI OKpY Kaloulei cpeasbl.

Teopernueckass 4yactb: OCHOBHbIE MOHSTUS U TEPMHHBI: OOBEKTHI OKpPYXKarollen
cpeabl (MPUPOIHOM, COIMONMPUPOIHOM, TEXHOTEHHON) M MPUPOTHO-aHTPOTIOT€HHBIN
koMmIuieKe. [loHsTHE 00 SKOJOTHYECKOM OMAaCHOCTH, IKOJIOTHUYECKOM pHUCKE, yiiepoe
OKpyXaromiei cpene. Bumbl m o0mias xapakTepuCTHKa OOBEKTOB OKpYKaromien
cpensbl. [lonaTre 06bEKTOB MPUPOTHOTO U KYyJIBTYPHOTO HACIIEIHUS.

Buael 3arpsi3HeHMil OKpyKalomied cpeabl (XMMHUYECKOe, PpaJuallMoOHHOE,
OakTepualbHOE, IIIYMOBOE, JJIEKTPOMArHUTHBIE MOJs W 1p.). KommdectBeHHas
OLICHKA YpOBHEW 3arpsi3HEHHOCTU. [loHsATHME morpemHocTh ananuza. HopmaTtussl
KadyecTBa OKpyawuied cpenbl: caHurtapHo-ruruenmyeckue (ILAK, TIAY);
skonornueckue (1B, IIJIC, nopmatruBel myma, I[IIOH), scretnueckue u np.
OO0mme MoHATHS O CyMMAIIMH BPEIHBIX BO3JACHCTBUI (CHHEPTU3ME) U KYMYJISITHBHOM
abdexre. Mwurpamuss u paccemBaHHE 3arpsS3HEHUN B OKpYXalomed cpene.
I'mobGanpHOE  pacmpocTpaHEHHE — 3arpsi3HEHUM;  JajdbHUW  aTMOC(epHBI U
TpaHCTpaHUYHbIA mepeHoc. [loHsTHE 00 SKOJOrMYECKOM 3aKOHOAATENbCTBE M
MIPUPOJIONOIB30BaHUU. ['a30BbIe BEIOPOCHI, CTOYHBIE BOJIbI, OTXO/Ibl MPOMBIIIEHHBIX
Y arpoNpOMBIIIJICHHBIX NPEANPUATHN; UX BHUABI M SKOJIOTMYECKAs] OIMACHOCTb.
OCHOBHBIE 3arpsi3HUTEIN OKPYXKAIOWIEH CpEebl B PAlOHE PACIOJIOKEHHS IIKOJIBL.
CnocoObl  CHM)KEHUSI 3arpsA3HEHHOCTH OKpyxkaroiied cpenbl. YpesBblualiHble
AKOJIOTUYECKHUE CUTyallMU (00111ee MOHITUE U OCHOBHBIE TPU3HAKH ).

26



IlpakTHyeckas 4acThb: ['€03K0NIOrHYECKUe KapThl U UX BUJIBI (IPUPOHBIE KApTHI,
KapThl aHTPOIOTEHHBIX HArpy30K W WX MocieAcTBuii). Onucanue gaHamadToB Kak
OCHOBa ISl MOJy4eHHUs] MH(OpMalMM MPU COCTABJICHUH TE€OIKOJOTMUYECKUX KapT.
Jlanamad el MPUPOJIHEIE, CEJIbCKOXO03MCTBEHHBIE, ypOaHU3UpPOBAHHBIEC.
KaptupoBanue (HaHeceHne Ha TOMOrpadUuECKyr0 OCHOBY WJIM TUIAH MECTHOCTH)
OCHOBHBIX OOBEKTOB (IIPOMBIILJICHHBIX, arPONPOMBIIIICHHBIX, TPAHCTIOPTHBIX U JP.),
3arps3HSAIONINX OKPYXKAIOUIYI0 cpeny B paiioHe Y4&€Obl (TPOKUBAHUS, OTIBIXA).
JlemoHcTpanus 00pa3loB re03K0JIOTMUECKUX KapT U aTJIaCcoB.

5.2. Okosornyeckuiit MOHUTOPUHT. OLIEHKA COCTOSTHUS BO3XYIIHOW Cpe/bl.
TeopeTnueckasi 4acTb: MeETCOPOJTOTHUSCKUE HAONIOACHUS U METEOPOJIOTHICCKUE
napaMmeTphl (Temrepatrypa, OTHOCUTEIIbHAS BIAXXHOCTh, CKOPOCTh W HaIlpaBJICHUE
BETpPa, KOJMYECTBO W BHUABI OCAJKOB W Jp.). IIprOpUTETHBIC 3arpsS3HUTEITU
Bo3aymiHoi cpeabl (oxcua cepbl (IV), okcua azora (IV), okcuan yrimepoma (1I),
yIJCBOAOPOJbI, 030H) W WX HWCTOYHHMKH (CTAallMOHAPHBIC U IEPEIBUIKHBIC).
KucnorHele 3arps3HuTenn arMochepbl M KHUCIOTHBIE JOXKIW (MX CBOMCTBA,
DKOJIOTHYECKasi OMACHOCTh). TBEpabIe aTMoc(EepHbIC BBIMAJCHUS W  IbUIb
(B3BECIIICHHBIC YaCTHIIBI); COCTAB, CBOMCTBA M SKOJOTHYECCKAs ONMAaCHOCTh, MIOBEJICHUE
B atMocdepe. MHUKpPOOHOIOTHYECKOE 3arps3HCHHE BO3AYIITHOW CpEIbl M IOHSATHE
CaHUTAPHO-TIOKA3aTeIbHBIX  OpraHW3MOB. METOJBI  OICHKHA  3arpsI3HEHHOCTH
BO3IYIIHOH Cpelbl: NpUOOpHBIC, OWOMeTpHUYecKue (METOAbl OWOMHAMKAIIUKA U
OMOTECTUPOBAHMS ), METObI HAOTIOACHUH (TIPSIMbIC U KOCBEHHBIC TTPU3HAKH).

5.3. Okosornyeckniit MOHUTOPUHT. OUEHKA COCTOSHNSI BO3YIIHOM Cpeabl.
IIpakTHyeckas 4acrb:

1. CO0p maHHBIX METEOPOJIOTHYCCKUX HAOJIOICHUH (TeMIepaTypa U OTHOCUTEIbHAS
BJIQYKHOCTh BO3/1yXa, CKOPOCTh M HAIlpaBJICHHE BETPA) HA MPUILIKOJIBHOM YYACTKE.

2. OnpeneneHre U3MEHEHUSI TEMIIEPATYpPbl U OTHOCUTEIbHOW BJIAYKHOCTU B KJIACCE B
XOJI€ ypOKa.

3. HaGnrogeHmne ka4eCTBEHHOTO COCTaBa 00PA3IOB MBLIU C TTIOMOIIBI0 MUKPOCKOIIA.

4. I3mepenure BbINaJACHUS 3arpsS3HAIONINX BEIECTB U3 BO31yXa.

5. OsHakomiieHHE C NOpuéMaMy aHajlu3a BO3[yXa C IOMOUIIbI0 HHJIMKATOPHBIX
TPYyOOK.

6. MogenupoBaHue 3arpsA3HEHHOCTH BO3JlyXa OCHOBHBIMM MPOMBIIUICHHBIMU
3arpsI3HUTEIISIMA,  BBIJACISIEMBIMU  OJIM3JICKANAMA K IIKOJIE  TPEANPHUSTUIMU.
[IpuroroBnenue yd4eOHBIX MoOJACIEH CMeceld 3arpsA3HSAIONIMX BEIIeCTB W HUX
KOJIMYECTBEHHBIM aHalu3 C T[OMONIbI0 NPOCTEUINNX HHANUKATOPHBIX CPEJCTB
(MHAMKATOPHBIX TPYOOK, IKCIPECC-TECTOB).

7. MOHUTOPHUHT COAEpKaHUs B BO3JIyXE B KJlacce M Ha ynuie okcuaa yriepoaa (IV) ¢
MOMOIIBI0 UHIUKATOPHBIX TPYOOK.

8. MOHUTOPUHT 3arpsi3HEHHOCTU BO3AyXa B IIKOJIbHBIX MOMEIIEHUAX MapaMu pTYTU
C IMTOMOIIBIO IKCIIPECC-TECTOB.
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9. OueHka DSKOJOTMYECKOHM OMNAaCHOCTH  BBIXJOMHBIX Ta30B  aBTOMOOMIIEH
(onpenenenue oxcuna yraepona (II) m oxcuma azora (IV) B mpobax BBIXJIOMHBIX
ra3oB JABUTATelsl BHYTPEHHETO CrOpaHusl ¢ IOMOUIbI0 HHIUKATOPHBIX TPYOOK).

10. Onpenenenne MacmTaboOB 3arpsA3HEHUs] BO3AyXa aBTOTPAHCIOPTOM PACUETHBIMU
METO/IAMH.

11. Onpenenenune korpduirieHTa adpanuu KabuHeTa (Kiacca) UIKOJIbI.

12.  Omnpenenenne MHUKpPOOHOW  3arpsi3HEHHOCTH  BO3JyXa W MHUKpPOOHOM
00CEeMEHEHHOCTU TOBEPXHOCTEM.

13 JlemoBas (poneBas) urpa «YucTteiii Bo3ayx». llenb W UCXOIHBIE [TaHHBIC:
opraHu3anys oOUIECTBEHHOW AUCKYCCUHU O COCTOSIHUM BO3AYILIHOM Cpeibl U MyTAX €€
yJy4IlIEHUs Ha OCHOBE MaTepUasoB O JEATEIbHOCTH MPUPOJONOIb30BATENEH.

5.4.01eHKa IKOJ0THYECKOr0 COCTOSTHUSI BOAHBIX 00bEeKTOB.

TeopeTnueckass yactb: EctecTBeHHbIE (IPUPOJHBIE) BOABI U UX COCTaB. Buawl u
XapaKTePUCTUKA 3arps3HEHUM  BOJIHBIX OOBEKTOB: TEIJIOBOE  3arpsi3HCHHE,
3arpsi3HEHUE MUHEPATbHBIMU COJISMHU, B3BCIICHHBIMU YaCTUIIAMHU, TSHKEIBIMU
MeTajiamMu, HeTenpoykramMmu, 6aKkTepuaibHoe 3arpsisHeHue u ap. KauecTBo BoJbI U
e€ moTpeOutenbckue cBolcTBa. [loHATHE O KadyecTBE NHUTHEBOM BOJIBI, BOJBI
BOJOEMOB PBIOOXO3SIICTBEHHOTO, XO3SIHCTBEHHO-TTUTHEBOTO M KYJBTYPHO-OBITOBOT'O
Ha3HaueHUs. (OCHOBHbIE HMCTOYHHUKHM XUMHYECKOTO 3arps3HEHUS BOJOEMOB
(TIpOMBITIICHHBIE W JIMBHEBBIE CTOKH, CEILCKOXO3IMCTBEHHBIC YAO0OpEHUS, aBapuH U
np.). IloBenenue 3arpA3HSIONIMX BEIIECTB B BOAOEME (0Opa3oBaHHME paCTBOPOB,
IUIEHOK, JTOHHBIX OTJIOKEHUU, arperatoB W T.N.) Ha NpuUMepe HedTEernpoIyKTOB.
ATMocdepHble OCalKi, UX BIMSHUE HAa HAKOIUICHHE W MHIPAIMIO 3arps3HSIONINX
BeniecTB. KucinoTHeie OXIM, MX CBOMCTBA M CHOCOOBI TECTUpOBaHMS. MeTomabl
orbopa mnpob6 Boabl (cHera, mgoxnas). IlonstTe o KoHcepBamuu  MpoO.
Mukpobuosnoruyeckoe  3arps3HeHue  BojoémoB.  CaHuUTapHO-TIOKa3aTeIbHBIC
OpraHuW3Mbl W METOJbl WX ompeneseHus. MeToAapl OLIEHKH KayecTBa BOJbI
(opranosienTU4ECKUE, TUAPOXUMHYECKHUE, TUAPOOHOTIOTHYECKHE,
MUKpPOOHOJIOTHYECKHE) U 000pyAOBaHUE, UCTIOIb3yeMOe NIl aHallh3a: MPOCTEUIIne
WHJANKATOPHBIE CpEJCTBA (MHIMKATOPHBIE OyMaXKKM MU TaOJIETKH, TECT-CUCTEMBI),
koMIuiekTHeIe sabopatopun («HKBy», «PactBopénnbiii kuciaopon», «Dochop»),
TECTKOMIUIEKTHI («O0mas KECTKOCThY, «pH», «AKTUBHBIA XJIOp» U 1p.), TPUOOPHI
BU3YyaJIIbHOTO  HaOMIOAEHUS (MUKPOCKONBI, Jymbl), pH-MeTpbl, OKCHUMETpHI,
noHoMepsl. [ToHsATHE 0 THAPOOHMOIOTHYECKIX METO/IaX OIIEHKU COCTOSIHUSI BOJIOEMOB.

5.5.0neHKa 3K0JI0rH4eCKOro COCTOHUS BOAHBIX 00bEKTOB.

IIpakTHYecKas 4acThb:

1. OT6op mpoO BOABI (IOXKIA, CHETa) U ONMpeJeieHHe OOIIMX IMOKa3aTeyied BOJIbI
(TemnepaTypbl, MyTHOCTH, IIBE€Ta, 3amaxa u T.II.).

2. IlpuroroBieHne MOAENbHBIX 3arpsi3HEHUN BOJbI (PACTBOPOB HHUTpATa, HUTPUTA,
xenesa (III), Hukens, xpomara, akTUBHOI'O XJIOpa U AP.) U UX IKCIPECC-ONMpPEACICHUE
C IOMOIIIbIO BU3YaIbHO-KOJIOPUMETPUUECKUX TECTOB.

3. Omnpenenenue BojgopoaHoro mnokazatens (pH) Boabl BOJOEMOB, CTOYHBIX BOJI
O Is1, TaJIOM BOJIBI (CHETA, JIb/IA).
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4. Onpenenenue o6miel KECTKOCTU 00pa3loB BOJABI U3 BOJOMPOBOJIA (XOJIOJHOTO U
ropsiYero BOJOCHA0XKEHMsI), POJHUKA, KOJOJLA, PeKu (03epa), MUHEPAIbHOU BOABI,
Tanoi BOAbI (OT CHETa U3 MapKa U ¢ MPOe3Kel YacTu A0por) U T. 1.

5. OnpeneneHrve MUHEPAIBLHOTO COCTaBa MPUPOJHBIX BOJ (0011ast )KECTKOCTh; CyXOM
OCTaTOK; KaTHOHBI - )Kelie3a, HaTpUs; aHUOHBI - XJIOpHI, cyibdaT, opTodocdar,
KapOoOHAT, TUAPOKApOOHAT U Ap.).

6. YcraHOBIIEHME TNPUTOJHOCTH NPUPOJHOM BOABI JUISI THUTbS, I OPOLICHUS
CEIIbCKOXO3SMCTBEHHBIX NIOJIEH, U1l aKBApUYMA.

7. OueHka 3arpsA3HEHHOCTH BOJbI HEPTENPOAYKTAMHM U  OpPraHUYECKUMU
COCIMHEHUAMH (BU3yajibHasl, OPraHOJENTUYECKasi, IO OKHUCIEHUIO D3KCTPAKTOB
cepHoii kucnotoit, mo Benmmuune BITK, XIIK).

8. OnpeneneHnue OTHOCUTENLHOMN 3arpsI3HEHHOCTH CHETa M3 PAa3HBIX MECT THKETBIMU
MeTaJJIAMHU.

9. MOHUTOPHUHT CO/IEpXKaHUSI PACTBOPEHHOTO KUCJIOPO/a B BOJIE BOJOEMOB B pa3HOE
BpeMs rojia (CyTOK), MpU Pa3IMYHBIX MOTOJIHBIX YCIOBHSX (TOCHe AOXKISA, B CYXYyIO
Norojay) u T.II.

10. KonTponb copepkaHus HUTPATOB B OBOIIAX, PPYKTaX, COKaX U T.[. C MOMOIIbIO
TECT-CUCTEM.

11. MouutopuHr atMochepHBIX 0CaJIKOB (HOX/Is, CHETA).

12. OuieHka MUKpOOHOTIOTHUECKOH 3arpss3HEHHOCTH 00pa3IOB BOIBI.

5.6. OneHKa IKOJOrMYeCKOro COCTOSTHUS MOYB.

Teopernueckas 4vactb: [louBa u e€ skonornueckoe 3HaueHUE. KOMIOHEHTHI U
oOurue gusnyeckue (MexaHUueckue) cBoiicTBa nmouBbl. HeGnaronpustaeie (HakTopHI,
YXyAIIAOMAEe KadyeCcTBO TMOYBbl (YIUIOTHEHUE, IMEPEYBIAXKHEHHE, XHUMHUYECKHE
3arpsisHeHust W jp.). KuBas ¢(aza mouBel u e€ coctaB. HapymeHus mnouBbl
(3arpsi3HEHUE, 3acCOJIeHHe, 3po3us, 00eTHEHUE, MEXaHWYECKHUE HapyIIeHHS U Ip.).
Jlerpamauus mous, €€ MPUYUHBI U TTPU3HAKK. MEpPHI 110 BOCCTAHOBIICHUIO HAPYIIICHU N
nouBbl. CTpyKTypa M XapaKTEpUCTHKA 3arpsi3HEHHOCTH ITOYBEHHOI'O ITOKpPOBA
rOpOJOB. [lonsiTHE ~ 3JE€MEHTHOTO doHa  MeCTHOCTHM  (€CTECTBEHHOTO,
AHTPOIIOTEHHOT0). fIBJIEHUE COHAXOXKICHHS JJIEMEHTOB NPHU 3arps3HEHUU IIOYBBI
TSOKENBIMU  METAIJIAMH M €r0  NPHUYMUHBL.  Ad’pajbHO-TEXHOTCHHBIM XapakTep
3arpsA3HEHUS] MOYBBI TSKENBIMU METAJUIAaMH. TsDKENble MEeTajulbl: TOKCUKAHThI U
MHUKpPO3JeMEHThl. [IOABMIKHOCTD TSIKENBIX METAUIOB B MOYBE. ATPOXHUMHUYECKOE
3arps3HEHUE TMOYB. 3arpsA3HEHHE MOYB MYCOPOM M OTXOJaMH. 3aCOJIEHHE MOYBBI U
€ro BHUJbI, 3KOJIOTMYECKAasl OMACHOCTh. DPO3Usl MOYB, €€ OCHOBHBIE BU[bI (BOAHAS,
Bo3ayHas). [Ipumepsl 3poANpOBaHHBIX MOYB HAa 3HAKOMOW TeppUTOpUH. Mepsl Mo
MPEIOTBPAIICHUIO JPO3MHM TOYB. ['eoOoTaHWYECKas WHAWKANKS TIOYB (METO.
duTonHIUKaIMN). METONBI OIEHKH YKOJIOTHYECKOTO COCTOSTHUSA TOoUBbI. [louBeHHBIE
BBITSDKKHA U CIOCOOBI X MpUTOTOBJICHUs. OO0OpymOBaHWE W MPUOOPHI NJIsT OIECHKU
MOKa3aTesed HKOJOTMUECKOTO COCTOSIHUS MOYBBI U MOYBOBEIUYECKUX HCCIIEIOBAHUN:
koMIiekTel-naboparopun  («HKB», «Anamm3 ymoOpeHwmii»), TECT-KOMIUICKTHI
(«O01mast xE€cTKOCThY», «pH» U 1p.), TECT-CUCTEMBI JJIsl SKCIIPECCHOTO OOHAPYKEHUS
3arpsA3HEHHOCTU MOYBBI, NPUOOPHI BU3YaTbHOTO HAOMIOACHUSI (MUKPOCKOIBI, JIYIIBI),
pH-MeTpbl, HOHOMEDBHI.
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5.7. Onenka 3K0JI0ru4ecKoro COCTOSIHUS MO4B.

IIpakTHyecKas 4acThb:

1. B3siTe mouBeHHBIX 00pa3loB U UX 00padoTKa (MOATOTOBKA).

2. OmpeneneHue KadyeCTBEHHOTO M KOJMYECTBEHHOI'O COCTaBa KOMIIOHEHTOB B
MMOYBEHHOM 00pa3slIe.

3. Ompenenenue oOMMX (PUHMUECKUX CBOWCTB MOYBHI (MEXaHUYECKUX CBOMCTB,
COCTaBa, OKpAacKH), OOIIeH TUrPOCKOMUYECKOW BIAXKHOCTU, IIOJHOM TMOJIEBOU
BJIAarOEMKOCTH.

4. TIlpuroToBieHuE TOYBEHHBIX BBITSDKEK (BOJHBIX, COJIEBBIX) M HX aHaIU3
(onpenenenue pH, coneBoro cocraBa u 3aCOJIEHHOCTH).

5. OnpeneneHue arpoOXMMUYECKOIO 3arpsi3HEHUs MOYBbI (MUHEPAIbHBIX YI0OPEHUH)
OBICTPBIMHU (IKCIIPECCHBIMM ) METOAAMHU.

6. Pacio3HaBaHue OCHOBHBIX MUHEPAIbHBIX yIOOpEHUN B JTAOOPATOPHBIX YCIOBUAX
(pacTBOPUMOCTH B BOJIE, B3aMMOJICUCTBHE C PACTBOPAMHU KHUCIIOT U IIEJI0Uel U Jp.).

7. Pacno3HaBaHue 3arps3HEHU T1OYB, BO3HHUKAIOIIMX MpU aBapusax (pas3iuB
HE(TENPOJYKTOB, XUMHUKATOB, COJIEH HEU3BECTHOIO MPOUCXOXKIACHUS U [Ip.)
JOCTYITHBIMH METOJaMU (BU3yajbHbIe HAOMIOECHUS, IKCTPAKIIUS, TECTUPOBAHHUE).

8. OmnmucaHue HECAHKIIMOHUPOBAHHOW CBaJKK (OMHMCAHME 3arpsi3HEHUN TIOYB
MYCOpOM).

JlenoBas (poneBasi) urpa «MojenupyeM dKoJoruyeckyro curyauuto». llens u
UCXOJIHbIE  JIaHHBIC: OIMCAHWE BO3MOXXHOW  4Ype3BbIUYAWHONW  (KPUTHUECKOMN)
HKOJIOTUYECKON CHUTyallMM W MPOTHO3 €€ pa3BUTHUA Ha OCHOBE HH(OpMaAIUu O
MACCHPOBAHHOM 3arpsi3HEHUM PEKH M MpUieralommux K Hed (mpuOpexHBIX)
TeppuTopuii. Ponu ydammxcs: riaBHBIM arpoHOM arpONpOMBIIIIEHHOTO KOMILJIEKCa,
WH)XKCHEp CTaHIMM OYHUCTKA CTOYHBIX BOJ| >KMBOTHOBOJYECKOTO KOMILJIEKCA,
TUPEKTOP  aBTOTPAHCIOPTHOTO  XO3MMCTBA, HHXKEHEP-MEIMOPATOp, TJIaBHBIM
CaHUTApHBI Bpay, >KYPHAIUCT, WHKEHEP-IKOJOT, Mpejacenareiab OOLIECTBEHHOTO
KOMUTETA - MECTHBIN JKUTEJb, IPEICTABUTENIb aIMUHUCTpAINU. TemMaThka poJieBbIX
BBICTYIUICHUH: TPHYUHBI CJIOKUBIICHCS DKOJOTHYSCKONW CHUTYyalldd, MacIITaObl
3arpsi3HEHHs] BOJIHBIX OOBEKTOB W  TIOYBBI, BO3MOXXHOCTH CaMOOYMIIEHUS
OKpYXalolel cpebl, TPOrHO3UPOBAHUE U3MEHEHHs (HOpMaIW3alluM, YXYIIICHUS)
CUTyallud, HEOOXOIUMBIC JIs MPUHATHUS MEpPhI, POJIb OOIIECTBEHHOTO MHEHHS B
O6opr0Oe 3a KadyecTBO OKpyskawmed cpeasl. UMror: ¢opMmupoBanue yOexaeHHUS O
PAaHUMOCTU OKpY>Kalollled CpeAbl, PEalbHOCTH MNPUUYUHEHUS €U HEmOoNpaBUMOIO
ymiep0a, HEOOXOAUMOCTH BCECTOpPOHHEH OOphOBI 3a COONIOACHHE TPABHUII
MIPUPOJIONOIB30BaHUS (X035MCTBOBAHUS, OTJbIXA).

5.8.0neHKa paaualMOHHON CUTYalMHU.

Teopernyeckasi 4acTb: Buabpl paanaliMOHHBIX 3arpsi3HEHUM OKPYKAIOLIEH Cpebl
(MOHM3UPYIOILIKE U3IIYYEHUs], TPUPOJIHBIE U AHTPOIIOT€HHbIE PAUOHYKIIUbI, PAIOH)
Y UX UCTOYHUKHU. BUIbI MOHU3UPYIOMIMNX U3IIYUYCHUN U UX IKOJOTUYECKAS OMACHOCTb.
JlonycTriMble YPOBHU HOHU3UPYIOIIUX H3IYyYE€HUW (MHAMBUAYyaJIbHAsI MOIIHOCTD
J03bl) U XapaKTEPUCTUKA COBPEMEHHON paJUallMOHHOW CUTyallud B pailoHe
npoxkuBaHus. [lonarue paamanmoHHOro (oHa (€CTECTBEHHOTO, HMCKYCCTBEHHOIO).
[IpuGopbl 111 W3MEpEeHUs] MOIIHOCTH JO03bl 0OeTa- U TraMMa-u3lydeHuss —
PagOA03UMETPBI U PAIMOMETPHI (MPUHITUI JEHCTBUS, TOPSAIOK IKCILTyaTal|u ).
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IIpakTHyeckasi 4yacth: 1. OmpeneneHre MOIIHOCTH J03bl TaMMa-H3JIy4eHUs
(ramma-¢oHa) Ha MecTHOCTH (kabuHer, ynuia). 2. OnpenelieHHE paguallMOHHOIO
3arpsi3HEHHsI MMOBEPXHOCTEN (cymmapHoro Oera- m ramma-ona). 3. OmpezneneHue
paZMalMOHHOTO 3arpsA3HEeHUs 00pa3OB IPyHTA U MPOAYKTOB MHUTAHUS (CyMMapHOTO
Oeta- U ramma-(oHa).

5.9.BMOMOHHUTOPHHI  COCTOSIHMS  OKpYKawmieil cpeabl M OMOTHYeCKHe
HaOmoaeHns. OLEeHKa JKOJT0THYeCKH ONACHBIX (PU3MYECKUX BO3AeHiCTBHIL.
Teopernueckas uactb: HalOmoneHue 3a COCTOSTHUEM MPUPOIAHBIX OOBEKTOB U
COOOIIECTB OPraHW3MOB KaK CHOCOO OLIEHKH HMX 3KOJOTMYECKOTO COCTOSIHUS.
[Inactunbl pacteHuid, ux paszHooOpazue W (YHKUMHU B PACTUTEIbHOM OpraHu3Me,
COCTOSIHME IUIACTUAHOTO KOMIUIEKCa — KaK IoKa3aTeldb >KU3HEACSTENbHOCTU
pacteHuil. @akTopbl HApPYUIEHHOCTH 3KOCHCTEM M HX onpeneneHue ((pakropsl
OecroKOWCTBa, HApylIEHWE BHYTPUBUIOBBIX M  MEXKBHUJIOBBIX  OTHOILIEHUH,
€CTEeCTBEHHBIX >KU3HEHHBIX IUKIOB U Jp.). CrnocoObl oneHKku OuopazHooOpa3us
(oueHKa  KOJMMYECTBa  BUJOB, CyMMapHOW  OMOMAacchl, aCHUMMETPUYHOCTH
pacnpeneneHuss BUAOB MO YHCIEHHOCTH, HAJIMYUE CKPBITHIX BUAOB U 1p.). Peakius
(OTKJIMK) OMOTBHI Ha 3arpsi3HEHHE OKpYKawIue cpeabl. DOUTONATONOrHYEeCcKue
apieHus. OpHutopayHa u e€ OTKIMK Ha KadeCTBO OKpPYXKAIOLIEH Cpe.bl.
Ucnonb3oBanue  OHOJOTMYECKUX  OOBEKTOB  (PAaCTUTENbHBIX M KUBOTHBIX
OpraHU3MOB) TIPH OLIEHKE 3arpsi3HEHUN OKpy’Karolien cpeipl (OMOMOHUTOPHHT).
[loHsiTHE WHIUKATOPHOTO BHAA. BDHOMOHUTOPUHI 10 COCTOSHHMIO JIMIIAWHUKOB
(MeToJ TUXEHOWHIUKAIIUM), COCHBI, JIMIbI, PSCKHU, TPOCTHHUKA, IJIOJOBO-STOIHBIX
KyCTapHUKOB M Jp. MeTOAbl OLEHKM HKOJOTMYECKOTO COCTOSIHHUS BOJOEMOB IO
OLICHKE BHJIOBOTO pa3HOOOpa3usi OeHToca W IUIaHKTOHA (MeToasl BynuBucca,
[Hlennona u ap.). [loustue 0 OUOTECTUPOBAHUH U TECTOBBIX OpraHU3MaXx.
Akyctrdeckoe (IIyMOBOE) 3arpsA3HEHHE OKPYKAIOUIEH Cpelnbl: HCTOYHUKU H
HOopMaTuBbL. [loHATHE MO3MMETpUM LIymMa. BOCHIPUMMYMBOCTH YEJIOBEKAa U JKHUBBIX
OpraHU3MOB K 3BYKOBBIM BOJIHAM DPA3IMYHON 4acTOThl. MH(pPa3ByKk U yIbTpa3ByK.
Bubpanusi, e€ uCTOYHUKH, SKOJOTUYECKUEe TTocHeACTBUs. [IyTn CHUKEHUS IIyMOBBIX
BO3JICUCTBUI B OBITY, HAa paboTe, Ha TpaHcmopre W Ap. [IpubGopsl mis u3MepeHus
ypOBHEH IIymMa M BHOpanuu. OJNEKTPOMArHUTHBIE TOJS (BUIBI, HKOJOTHYECKas
OIACHOCTh, WCTOYHMKH, JTONYCTHUMbIE HOPMBI HampspKEHHOCTH monei). CBeT Kak
Pa3HOBHUJIHOCTH 3JEKTPOMArHUTHOrO H3inydeHus. OCBEHIEHHOCTh paboyero Mecra.
EnvHunel nusmepenns, 10MyCTUMbIE HOPMBI. bIaronpusTHbIA CIEKTPAJIbHBIA COCTAaB
UCTOYHMKA cBeTa. llpubopsl it ompeneneHUs OCBEMEHHOCTH (JIFOKCMETPHI).
[Tonatue o OuoOMaTOreHHBIX (I€ONaTOreHHBIX) 30HAX, AJIEKTPOCTATUUYECKUX IMOJSIX,
ouomnonsax u ap. [loHsTHE 2KONMOTrHYECKOro AUCKOMQOopTa.

IIpakTHYyecKas 4acThb:

1. Pa3neneHue NHIMEHTOB M KAYECTBEHHBIE PEAKIMM C HUMHU (IKCTPAKIIMSA
IIMITMEHTOB, pa3/ielieHne MUIrMeHToB o Kpaycy, ompuieHHe XI0poduiia HIeN0Yblo,
KaueCTBEHHbIE PEAKIIMU Ha aHTOI[MAHBbI)

2. Pabora c ompeaenuTeneM BUAOB W oOpasliamu (MpernapaTaMu): pacro3HABaHUE
O00OBEKTOB - OMOMHIMKATOPOB M O3HAKOMJICHHE C IOKa3aTeJIMH 3arpsi3HEHHOCTH
Cpeapbl.
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3. IlpakTuyeckuidi OMOMOHUTOPUHI COCTOSIHUS OKpPYXAloLEeld Cpelbl B KUJIOW U
CaJI0OBO-TIAPKOBOM  (JIECHOI) 30HAaX MO MMEIOIIUMCS WHJIUKATOPHBIM BUJAM,
JUXEHOUHIUKALIHSL.

4. OueHka 3acOJIEHHOCTH MTOYB TOPOJIOB MO COCTOSIHUIO JIUTIBI.

5. W3ydenwe BUIIOBOTO pa3zHOOOpa3usi cooOliecTBa BOJAHBIX OPTraHU3MOB Kak
MOKa3aTessl 3arps3HEHHOCTU BOJIOEMOB (HAa «UUCTBIX» U «3arpA3HEHHBIX» BOJAOEMAX
WIM UX y4acTKax).

6. BrisiBiieHue pakTopoB HApPYIIEHHOCTH SKOCUCTEM (COOOIIECTB OPraHU3MOB).

7. OlLieHKa COCTOSIHUSL PaCTeHHM M0 (PUTONATONOTUYECKHUM SIBJICHUSIM.

8. OueHka BUI0BOTO pazHooOpa3us (6Mopa3HO0Opa3usi) Ha KOHKPETHOU TEPPUTOPHH.
MHue kaxeTcsi 37eCh OYeHb OOJBIIONH OXBaT MPAKTHK (WK 3TO KaK MpPUMEpPHBIE Ha
BbIOOpP OOyuaromuxcs?)

9.Pabota ¢ «Oxomornueckum atinacom». OmnpeneneHue (HaKTOPOB IKOJIOTHUECKU
OMACHBIX (PU3NYECKUX BO3JIEUCTBUM B palioHE pOKUBaHUS (y4€ObI, OTAbIXA).

5.10.3arpsi3HeHHMsI OKpY:Kamouleil cpelbl ObLITOBHIMM M MNPOMBINLIEHHBIMHU
0TX0IaMM.

TeopeTnueckasi 4yacTb: Buasl OBITOBOrO Mycopa W IMPOMBIIUICHHBIX OTXOJOB,
HaHOCSAIINE yIIepd oKpyKaromiei cpene. Bo3aMOXXHOCTH MPUPOABI B CAMOOYHIICHUH
OT MycOpa M OTXOJOB. DKOJOTUYECKUE TIOCECACTBUS OT 3arpsA3HECHUs OKPYKaIoIeH
cpeasl  MycopoM (M3MEHEHHE COCTaBa OKpYXKAmIIeHd Cpelbl, HapylieHHe
€CTECTBEHHBIX (DOPM JKHU3HEIEATEIPHOCTH M YXYIIICHNE ICTETHYECKOTO COCTOSHUS U
ap.). CaHKIMOHMPOBAaHHBIE W HECAHKIIMOHUPOBAaHHBIC CBajKd. BTopuuHOe
UCTIOJIh30BaHKE U MEepepaboTKa OTXOIOB.

IIpakTuyeckas 4acth: CocTaBleHHE KAapT MECTHOCTH C  PaCIOJIOKEHHUEM
HECAHKITMOHUPOBAHHBIX CBAJIOK.

5.11. KomiuiekcHasi OLEHKA COCTOSIHUSI OKpyxxkawomeid cpeabl. CocrosiHue
OKpY:Kallel cpeabl U 3/I0POBbe YeJI0BEKA.

Teopernyeckass yactb: KoMIIEKCHAs OLEHKA COCTOSIHUSL OKPYKAlOIIEH Cpeabl Ha
OCHOBE aHaiu3a (PaKTOPOB IKOJIOTHUYECKOM OIMAcCHOCTH, Hambojee 3HAYUMBIX B
JaHHOM MECTHOCTHU, II0 OCHOBHBIM KOMIIOHEHTaM MPUPOIHO-aHTPOIIOTEHHOTO
KOMITJIEKCa (BO3AYIIHOM CpPeJlbl, BOAHBIX OOBEKTOB, MOYBHI, 00BEKTOB TEXHOTCHHOU
cpennbl), a TakKe IM0 pe3yjbTaraM OMOMOHUTOPHHTA W OuotecTupoBaHUsA. CIIOCOOBI
MPEICTABICHUSIT HA KapTax pPe3yJbTaTOB KOMIUIEKCHOM OLEHKH COCTOSHUSA
OKpyXawuied cpenpl. MaremaTndeckoe  MOJEIUPOBAHUE  PACHPOCTPAHEHHUS
3arpsI3HEHHOCTH OKPYKAIOILIEH Cpebl.

IIpakTnyeckasi _4yactb: |. HaHecenme Ha TMJIaH MECTHOCTH PE3YJbTATOB
MOHUTOpPUHTA (YPOBHEU 3arpsi3HEHHOCTH, METEOPOJIOTHYECKUX MAPAMETPOB U JIp.).

2. HaHnecenue Ha IUIaH MECTHOCTH OCHOBHBIX 3arpsi3HUTENICH OKPYKAOLIEH Cpelibl U
MPOTHO3UPYEMBIX ITYTEW pACIIPOCTPAHECHUS 3arPSA3HEHUM.

3. MOHUTOPUHT Ka4eCcTBA TPYHTOBBIX BOJI BOJM3U CBAJIOK.)

6.0¢opmienune npoexra (6 4acos)
6.1.0dbopMmieHns pe3yabTaTOB UCCIICTOBAHHUS.
6.2.0dbopmaenus npoekrta (padoter). Co3maHue npe3eHTaIum.
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6.3.3ammra npoekTa

2. KomIuieke opraHu3aliMOHHO-TIeAarori4eCKMX ycJI0BHil.

2.1. KasengapHo-yueOHbIi rpapuxk

m\n

Mecsig

Yucao

Bpems

nposeje

HUA
3aHATUSA

®Dopma
3aHATHS

KoJua-Bo
4acoB

Tema 3ansaTus

Mecto
NPOBeJAeHN

®opma
KOHTPOJIsA

Pa3nen 1. Beenenue. CTpyKTYpHBbIE YPOBHH O

raHN3aluHu KUBOM MaT€pUM U COOTBETCTBYIOLIIMEC UM o0J1acTH

HAY4YHBIX 3HAHUII MaTepuH (8 yacoB)
1.1 Komiuie 2 Beenenue. Meronnt MOOWIJIEHBIA Bbecena
KCHOE WCCTIe/IOBaHNUS B OMOJIOTHH. KBaHTOPHUYM,
YT0 TaKOE IPOEKT. y4eOHBIN
KomangooOpa3oBanue KaOWHeT
1.2 Kowmre 2 OcBoeHne TEXHUK MOOMITEHEII [IpakTHueckoe
KCHOE Mukpockonuu. CTpykTypa KBaHTOPHYM, 3aHSTHE
MPOEKTa yaeOHBII
KaOWHeT
1.3 Kommte 2 CTpyKTypHBIC YPOBHH MOOHJIbHBIN [IpakTrueckoe
KCHOE OpraHU3alliy )KUBOW MAaTepUU. | KBAHTOPHUYM, 3aHSTHE
I'eneparop nmeit yaeOHBII
KaOWHeT
14 Kowmrre 2 CucreMaTnueckoe MOOHITEHBII [IpaxTHueckoe
KCHOE MHOT000pasue KUBon KBaHTOPHYM, 3aHSATHE
npupoabl. Teopus peiieHus yaeOHBIN
H300peTaTeILCKUX 3a/1ad. KaOWHET
Pasznen 2. Ixogorus (20 yacos)
2.1 Komiute 2 UenoBek W OKpyxaromas cpeaa. MOOWIbHBINA Becena
KCHOE Toponckas 9KOJIOTHYECKAas| KBAHTOPUYM,
cpena. [lepcriekTHBBI| yueOHBII
pa3BHTHS IPOEKTA. KaOWHET
2.2 Kommure 2 UenoBek 1 )XUBOTHBIC. UernoBek| MOOUIHHBIN [IpaxTudaeckoe
KCHOE U pacTeHHus. BpIOOp TeMbl KBAaHTOPHYM, 3aHSATHE
MIPOEKTA. y4eOHBIN
KaOWHeT
2.3 Kommure 2 Uro Takoe mouBa? TexHOIOTHH MOOWUIHHBIN [IpaxTudaeckoe
KCHOE 3eMITCICTIHSL. TMouck H| KBAHTOPHUYM, 3aHSATHE
cucremMaru3anus uHGopMaluu. yaeOHbIH
Mero/bl UCCIeIOBaHuS. KaOMHET
24 Komme 2 Buonoruzamus v sxonoru3anus] MOOWIIBHBIN [IpaxTudaeckoe
KCHOE cenbckoro xossiicra. Llemn u| kBaHTOpHUYM, 3aHSATHE
3amaun npoekra. IloaroToBka K| yueOHBIN
MCCIIeIOBAHUIO u ero| KabuHer
mnanupoBanue. [lmanupyemsbie

PE3YIbTATHI UCCIICJOBAHUS.
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25 Kommute 2 OneMeHTHl THUTaHHUA PACTEHHUH. MOOUIBHBIN [IpakTrueckoe
KCHOE MunepanbHoe MUTaHNEe KBAHTOPHYM, 3aHSATHE
pactenwuii. COop mMatepuana Jyisl| yaeOHbIH
UCCIIEZIOBAHUS. KaOMHET
2.6 Kommuie 2 CeMeHa - MPOIOIKATENH KN3HN MOOWIbHBIA [IpakTrueckoe
KCHOC pacteHuil. AHaJIN3 U CUHTE3. KBaHTOpUYM, 3aHATHE
CyXJieHus1, yMO3aKIJIIOUeHMUs, y4eOHbIii
BBIBOJIEI. KaOuuer
2.7 Kowmre 2 MOOMJIBHBIT [IpakTuueckoe
KCHOE Bimsaue HeaoBeka Ha\ xBanTOpHYM, 3aHATHE
atmochepy, ruapochepy H yaeGHBI
mutochepy. Mccnenopanue. KaGHHeT
2.8 Kommne 2 DOHeprocOepexeHue. MOOHITBHBIT [MpakTudeckoe
KCHOE PaznenbHbli cbop Y| KBAaHTOPUYM, 3aHATHE
nepepaboTka OTXOJIOB.| Y4eOHBIi
UccnenoBanue. KaOMHeT
2.9 Kommute 2 Pa3nenbHbrit coop 1| MOOHITBHBIN [IpakTrueckoe
KCHOE nepepaboTka OTXOJIOB.| KBAHTOPUYM, 3aHSTHE
HUccnenosanue. yueOHBIN
KaOuHeT
2.10 Kommute 2 OxoHoMusa OyMard ¥ BOJBL| MOOHMIIBHBIN [IpaxTruaeckoe
KCHOE Uccnenopanue. KBaHTOPHUYM, 3aHSTHE
yaeOHBII
KaOuHeT
Pasnen 3. Mukpockonus (8 yacoB)
3.1 Kommte 2 OCHOBHBIE METOIBI MOOHJIbHBIN [IpakTryeckoe
KCHOE M3TOTOBJICHHS KBAaHTOPHYM, 3aHATHE
MUKpomnpemnapaTos. Pabora ¢ yaeOHBII
Ha0OpOM MHKPOITPENapaToB. KaOuHET
Hccnenosanue.
3.2 Kommte 2 OCHOBHBIE METOIBI MOOHIIBHBIN [IpakTrueckoe
KCHOE M3TOTOBJICHHS KBAaHTOPHYM, 3aHATHE
MHKPOIIPEITapaToB. yaeOHBIN
MuxkpomnpernapaT u3 KOKHIBI KaOuHeT
nyka. ccrnenoBanue.
3.3 Komiute 2 OCHOBHBIE METO/IBI MOOHJIbHBIN [IpakTryeckoe
KCHOE W3TOTOBJICHUS KBAaHTOPHYM, 3aHATHE
MHKPOIIPEITapaToB. yaeOHBIN
MuxkponpernapaT u3 IIeceH!. | KaOuHeT
Hccnenosanue.
3.4 Kommure 2 OCHOBHBIE METOIBI MOOWIIBHBII [IpaxTudaeckoe
KCHOE W3TOTOBJICHUS KBAaHTOPHYM, 3aHATHE
MUKPOIPEIapaTos. y4eOHBIH
MukporperiapaT U3 cpe3a KaOWHeT
mucra. MccnenoBanue.
Pa3znen 4. Anaromusi u pusmnoJiorus (8 yacos)
4.1 Kommute 2 CtpoeHnue opranusma. MOOMIIBHBIN IIpakTrueckoe
KCHOE Cucremsl opranos. Ceprte. KBAaHTOPHYM, 3aHATHE
ONEeKTpOrapHUTYypA. y4eOHBIN
HUccnenoBanue. KaOuHeT
4.2 Kommute 2 CtpoeHnue opranusma. MOOHITBHBIN IIpakTrueckoe
KCHOE Cuctemsl opranos. Cepare. KBaHTOPUYM, 3aHsATHE
ONEeKTpOrapHUTYpA. yueOHBIN
Uccnenosanue. KaOMHET
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4.3 Kommute 2 CtpoeHnue opraHmusma. MOOHITBHBIN [IpakTrueckoe
KCHOE Cuctemsbl opraHoB. ['0710BHOI | KBaHTOpHUYM, 3aHSATHE
mo3r. Heliporapautypa. Y4eOHBIN
Uccnenosanue. KaOMHET
4.4 Kommuie 2 CtpoeHue opranmusma. MOOHITBHBIT [IpakTrueckoe
KCHOE Cuctemsbl opraHoB. ['0710BHOI | KBaHTOpUYM, 3aHSATHE
mo3r. HeliporapauTtypa. Y4eOHBIN
UccnenoBanue. KaOMHEeT
Pa3nen 5. ArposkoJiorus (22 gyaca)
51 Komze 2 OOBEKTHI OKpYy>Katomien MOOUIBHBIN [IpakTuueckoe
KCHOE Cpeibl ¥ TPUPOAHO- KBaHTOPUYM, 3aHATHE
e ey | oo
p Py Karor KaOuHeT
cpensl. MccnenoBanue.
5.2 Komrze 2 OKOJIOrnYecKUit MOHUTOPHHT. | MOOWJIBHBIHN [IpakTuueckoe
KCHOE Orenka COCTOAHMA KBaHTOPUYM, 3aHATHE
BO3JIYIITHOM CpEJbl. yaeGHbIt
Hccnenosanue. KaGHHeT
5.3 Kommne 2 DKOJIOTUYECKUH MOHUTOPUHT. | MOOWITLHBIH ITpakTrueckoe
KCHOE Ornenka COCTOAHMA KBaHTOPUYM, 3aHATHE
IliIosnymHon Cpelbl. yaeGHbIT
CCIIEZIOBaHHE. <aGHHET
5.4 Komme 2 Orienka 3K0I0ru4€eCcKoro MOOMITBHBIH IIpakTrnueckoe
KCHOE COCTOSIHMS BOAHBIX OOBEKTOB. | KBaHTOPHYM, 3AHSTHE
Hccnenoanue. yueOHbIH
KaOuHeT
55 Kowmrre 2 Onenka 5KOIOruY€eCKOro MOOHITEHEII [IpakTHueckoe
KCHOE COCTOsSIHUS BOJHBIX 0OBEKTOB. KBAaHTOPHUYM, 3aHITUE
Hccnenosanue. yueOHbIH
KaOuHeT
5.6 Kommte 2 Onenka 5KOIOruY€eCKOro MOOHIIBHBIN [IpakTrueckoe
KCHOE COCTOAHMA IOYB. KBaHTOPUYM, 3aHATHE
Hccnenopanue. yueGHbIit
KaOWHeT
5.7 Kommte 2 Onenka 5KOIOruI€eCKOro MOOMITBHBIH [IpakTrnueckoe
KCHOE COCTOAHMA IOYB. KBaHTOPUYM, 3aHATHE
HccnenoBanue. yueGHbIit
KaOWHeT
5.8 Komme 2 Onenka paguantMOHHON MOOUIIBHBII IMpakTHyeckoe
KCHOE cutyauuu. HMccnenosanue. KBaHTOPUYM, 3aHATHE
y4eOHBIN
KaOWHeT
5.9 Komrre 2 BUOMOHUTOPUHT COCTOSIHUS MOOUWIBHBIN [IpaxTudaeckoe
KCHOE OKPYXXaromen CpEAb! 1 KBaHTOPUYM, 3aHATUE
gI/IOTI/I‘{eCKI/Ie HaOFOIeHUSI. yueGHbIit
[[EHKa IKOJIOTHYECKU <aGHHET
OITaCHBIX (PU3NIECKUX
Bo3aelicTBUN. MccienoBanue.
5.10 Komrme 2 3arps3HEHUs OKpY Karollen MOOMITEHBII I[IpakTHuecKoe
KCHOE Cpeibl OBITOBBIMH U KBaHTOPUYM, 3aHATHE
Il'jIpOMLIH_IJ'IeHHBIMI/I OTXOMIAMH. | yyeGHp1if
CCIIeIOBaHUE. KaGHHET
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5.11 Kommute 2 KowmruiekcHas orenka MOOHITBHBIN [IpakTrueckoe
KCHOE COCTOAHMA OKPYKAIOLICH KBaHTOPUYM, 3aHATHE
Ic/%)e,um. 310pOBBE YeTOBEKa. yueGHbIt
ccle0BaHHUe. kaGuHeT
Pa3pnen 6. Odopmiaenue npoexra (6 1acoB)
6.1 Kommuie 2 Odopmienus pe3yabTaToB MOOHITBHBIN [IpakTrueckoe
KCHOC HCCIICIOBAHMS. KBaHTOPUYM, 3aHATUC
Y4eOHBIN
KaOMHET
6.2 Kommute 2 Odopmienus IpoexTa MOOHITBHBIT [IpakTHueckoe
KCHOC€ (pa6OTI>I). CO3,HaHI/Ie KBaHTOPUYM, 3aHATUC
TpE3EHTAIHH. yHeOHbIH
KaOMHEeT
6.3 Komrmne 2 3ammra npoexTa MOOHITEHBIT [MpakTuueckoe
KCHOE KBaHTOPHUYM, 3aHsTHE
Y4eOHBIN
KaOMHeT

2.2.Yc10oBus peaiu3aliu NporpamMmbi.

Oco0eHHOCTH OpraHM3anMu 00pPa30BaTeJbLHOIO Ipolecca: 0OO0y4YyeHUE B
paMKax peanm3anuu AesTeabHOCTH «MoOunbHoro KpaHTOpryMmay mpenamnosaraet
MPOCKTHYIO JCATEILHOCTh IO MporpamMme «ATpPOdKOJOTHs», (HOPMUPOBAHUE
OJIHOBO3PACTHOTO MJIM Pa3HOBO3PACTHOTO COCTaBa IPYIIIL.

OcHoBHBbIe NPUHIMIBI 00y4yeHusi. Ha mpoTskeHUU Bcero Kypca oOydeHHs
[0 IPOrpaMMe PEATU3YIOTCS MEeJarornyeCKue MPUHLINIIbL:

- MEKIIPEIMETHBIX CBSA3EH, PACKPBIBAIOIINE €AUHCTBO U B3aMMOCBS3b €CTECTBEHHBIX
HayK;

- TMPaKTUYECKOW HaIpaBiIeHHOCTH, (QOopMUpYOIHE Yy O0O0y4YaroUMXCcsi HaBBIKU
IPaKTUYECKOTO MTPUMEHEHUS 3HAHUM B PA3JIMUHBIX CUTYAIUsX;

- JIMAJIOTUYECKOTO OOIIEHUS, TO3BOJSIOMINE BHUACTh B KAKIOM OOydYaromeMcs
JUYHOCTh, (POPMUPYIOIINE yMEHHE apryMEHTHUPOBATh W OTCTaMBaTh CBOIO TOUYKY
3pEHUS;

- CHUCTEMHO-JIEATEIbHOCTHOTO TMOAXO0/a, TMO3BOJIAIONIME OO0ydYaromuMcs OBITh HE
MACCUBHBIMU  CIyIIATENsIMUA, a AaKTUBHBIMH YYaCTHUKaMH 0Opa30BaTEIbHOTO
rpouecca.

OOpa3zoBaTenbHas  TporpaMMa  HHTETPUPYET B cebe  JTOCTHKCHUS
COBPEMEHHBIX HAINpaBlIeHUNA B 00JacTH OMONOTMH W arposkoioruu. lIporpammoint
MPEAYyCMOTPEHO TMPOBEACHUE KOMIUIEKCHBIX 3aHATHUI: 3aHSATHUS COCTOST U3
TEOPETUYECKON M MTPAKTUYECKOM YaCTEH, a TAKKE MPOCKTHOM JESITEIIbHOCTH.

[Ipu mpoBeaeHWM 3aHATHHA WUCHOJB3YIOT pa3lIudHbie (QOPMBI:  JIEKIIHH,
MpakTH4ecKue padoThl, Oecebl, UTPbl, BUKTOPUHBI, TPOEKTHASI U UCCIIEI0BATENbCKAs
NEeATENbHOCTb.

3aHMMasCh 1O JIaHHOW TmporpamMMme OOyd4aromuecs JOJDKHBI —TOJYy4YUTh
TepeoBble 3HaHUS B 00JIACTH OMOJIOTHH, JKOJIOTHH, a TaKXKE€ CMEXKHBIX 00JaCTAX;
MPaKTUYECKHUE HaBbIKKM PAOOTHI Ha Pa3HBIX BUJAX COBPEMEHHOrO0 O0OpYHOBAHUS;
YMEHUE IUJIAaHUPOBATh U PEAJM30BbIBATh KOHKPETHBIE HCCIEIOBATEIbCKUE U
MIPUKJIAIHBIE 33/1a4U.
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IIpn npoBeneHUN 3aHATUN WCIIOIB3YIOTCS MMPUEMBI U METOJBI TEOPUH PELICHHUS
M300peTaTenbCKUX 3a/1a4, pa3BUTUSL KPUTUYECKOTO MBIIICHUS U J.

OpraHu3anMoOHHO-TIeAArOrHYeCKUe U KaJPOBbIe YCI0BHUs

B xome peammzaruu mporpaMMmbl MCTIOJB3YETCS COUYETAHUE AyJAUTOPHBIX H
BHEAyIUTOPHBIX (opM oOpazoBaTtenbHON padoThl. Hapsiay ¢ TpaaulMOHHBIMU
WCITOJIB3YIOTCSl aKTUBHBIE M MHTEPAKTUBHBIC METOJBI M MPUEMBI, CITIOCOOCTBYIOITHE
Pa3BUTHIO MOTHBAIIMOHHOW OCHOBHI ITO3HABATENIBHON JEATEIHPHOCTH B TPOIECCE
peanu3aIuy IporpaMMBbl.

OpraHuzanus caMOCTOSTEILHON PabOThl OOYYAFOIIMXCS OCYIIECTBIISICTCS Kak
MOJT PYKOBOJICTBOM ITI€JIarora, Tak M ¢ MCIIOJb30BAHUEM MOJIEIH BHYTPUTPYIIIIOBOTO
medCcTBa U HAaCTAaBHUYCCTBRA.

[legaror opranm3yer MOJyYeHUE OOpPATHOW CBSI3M O TEKYIIUX pe3yJbTaTax
0o0pa3oBaTeIbHON JIEATEIPHOCTH BCEX OOYYAlOMIMXCS, HAa OCHOBE WX aHaIM3a
CBOCBPEMECHHO  KOPPEKTHPYET oOpa3oBaTeibHbIC TMOAXOAbI B  HaIpaBICHUU
yrayoaeHus auddepeHIuanuy 1 NHINBUYaTU3aIHH.

YcnenHocTh peai3alii MporpaMMbl B 3HAYUTEIBHOW CTEIICHH 3aBUCHUT OT
YpOBHS  KBIM(UKAIIMK  IPEIOJIAaBaTeIbCKOrO COCTaBa M MaTCpPHAIBHO -
TEXHUYECKOT0 00CCIICUCHHS.

Tpebosanusa k nedazozuueckomy cocmaegy:

- Briciiee nearornyeckoe 00Opa3oBaHHE 10 HAMpaBiICHUSIM (OHMOIOTHS, XUMUS).
- OnbIT pabOTHl U HABBIKU MPEMNOJIaBAHUS B PEKUME MPOSKTHOM 1EATETLHOCTH.
Tpebosanua kK mamepuanbHo - MEXHUYECKOMY 0DecneueHuIo:

OCHOBHBIMH YCJIOBHSIMU PeaIM3aIlUU IPOrPAMMBI SBIISIFOTCS HaJM4KMe KaOUHETa,
OTBEUAIOIIETO HOpPMaM OXpaHbl TPyAa, TEXHUKH OE30MacHOCTH, IOXKApPHOH U
ANEKTPOOE30NaCHOCTH, CAHUTAPHBIM UM TUTHEHUYECKUM TpeOoBaHUSM, MeOenu
(pabGouwuii cToi, CTyNbs, pabouee MeCTO Iearora), iabopaTopHoe 060py10BaHUE.

MarepuajbHO-TeXHHYECKOE o0ecneyeHne

VYyeOnast aynuropus JUisl MPOBEACHHS MPAKTUYECKUX 3aHSATUN, OCHAIEHHAs
mebenbio Ha 14 mocago4HBIX MECT, KOMIBIOTEPHOW TEXHHKOHM, J1abopaTOpHBIM
000pyI0BaHHEM.

Pexomennyemoe ydebHoe o0OOpydoBaHWE, paccuMTaHHOE Ha rpymmy u3 14
oOydJarommxcs:

Ananutndeckue Becol «"A & D" HR-100AZG»

Mukpockon yueOHbIH

ABTOMATHYECKHE TTUTIETKH U HAKOHESYHHUKH TSI HUX

I TaTUBBI-MIOICTABKY /I aBTOMATUYECKUX MUTIETOK

[IpombIBasIKH

[TpoGupku, kon0b1, yamku [leTpu, TOKPOBHBIC U TPEIMETHBIE CTEKJIA,
XUMHYECKUE CTaKaHbI, CEPOJIOTHICCKUE TTUTIETKA

[ItaTuBeI A1 TPOOUPOK

CnupToBKHM

9. MukpoOHOIOTHYECKHE KPACUTEITU

ok owdrE

o N
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10.HaGop peakTUBOB U METOANYECKUE PEKOMEHIAIIUU JIJISI U3TOTOBIICHUS
MuKponpenapatoB. Habop "Mukpockonuueckue opraHu3mMbl"

11.KonTteiinep ¢popmoBannsliii 0,5 1. 9*9*10

12.KouTelinep popMoBaHHbIii 2 1. 14*14*14

13.I'pynTt «XKusas 3emus» (Teppa Buta) yausepcanbubiidi 50 1

14.TIpenapupoBaibHbIE UTJIBI IPSIMbIE

15.IluHuer aHaTOMUYECKHUI 00IIero Ha3HaYeHus

16.JIaGopatopHbie BECh

17. HaGop «DnexkTporapHuTypa»

18.Hab6op «Heiiporapuurypa»

19.ba3oBblit Hab0p «PoOOTpEK»

20. HoytOyk, 3apsiiHOE YCTPOMCTBO, KOBPUK, MBIIIIb

2.3. ®opMBI ATTECTANMH U KPUTEPUH Pe3yJIbTATUBHOCTH O0yYEeHHUH.

Buabl KOHTpOJIS:
- BBOJHBIM, KOTOPBIA MPOBOJIUTCS TMEpe]l HadaloM padOThl U MpEIHA3HAYEH ISt
3aKpEIUICHUS 3HAHWUM, YMEHUN U HaBBIKOB 110 IPONJCHHBIM TEMAM;
- TEKYIIHWH, TPOBOJIUMBIA B XOJi€¢ YUCOHOTO 3aHATHS U 3aKPCIUISIONINN 3HAHUS I10
JTAHHOW TEME;
-UTOTOBBIH, IPOBOJIUMBIN MOCTIE 3aBEPIICHUS BCe yUeOHON MPOTPaMMBI.
DOpMBI POBEPKU PE3YJIbTATOB:
- HaOJIOICHUE 3a JIETHbMH B TIporiecce paboThI;
- COPEBHOBAHUSI;
- UHJUBUIYAJIbHBIE U KOJUICKTUBHBIE TEXHUUYECKHUE TTPOCKTHI.
DOopMBI MOABEACHUS UTOTOB:
- BBITIOJIHEHUE TTPAKTUYECKUX 3aJaHUM;
- TBOpUYECKOE 3aJ]aHue (TOATOTOBKA MPOEKTA U €ro MPE3CHTAIIUS).
dopma noaBeIeHUSI UTONOB PeaTu3aluuu
[To uroram wW3ydeHHs Ka)XIOTO pas3jeina IMPOBOAMWTCS KOHTpOJbHAs pabdora,
paccyuTaHHas Ha OJIHO ayAUTOPHOE 3AHATHE.
HToroBBIi KOHTPOJIH 00YUYAIOIIUXCS MPOBOJIUTCS IO PE3ybTaTaM BBITOTHEHUS
MPAKTUYECKUX 3aJIaHUN U 3aIUTHI IPOCKTOB.

Kputepuu onenku padoThl 00y4alOIIMXCH B MOAYJIe U 05KMAaeMblil pe3yJibTar
OCBOEHHUSI METANPEAMETHOI0 coAepKaHUA (KaKIbIii MyHKT — 1 6aJw):

Orenka crmocoOHOCTH — €CTh/HET.

1. [Tonnmanwue:

- MOHUMAloUIee YTeHue (Yepe3 BOIMPOChl HA MOHUMAHHUE — OOYYalolIMiics 3amaeT
BOIIPOCHI, OCHOBaHHbIE Ha COOCTBEHHOW WHTEpHpETalMyd MaTepuana, COoAepKalllue
COOCTBEHHBIN BBIBOJ| WM THUIOTE3Y);

- TIOHWMAIOIEe CIylIanue (4epe3 CIoCOOHOCTh K O0OOIIEHHI0 U OTHOIICHUE
K JTUCKYCCHH ).

2. ConeprkaTtenbHasi akTUBHOCTb:

- paboTa B rpyI1iie (CayIlaeT, I0MOJHIET, BKIIOYEH B paboTy);

- KOMMYHUKAIIUS C HACTABHUKOM (CoJiep KaTellbHast, 0€3 MOMBITKH MAaHUTTYJISIIHH);
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- KOMMYHHUKAIHUsg MEXAy TrpynmnamMu (BKIIOYEH B OOCYKICHHUE, BBICTPAUBACT
JTUCKYCCHIO, JOTIOTHSIET BEPCHIO CBOCH TPYIIIBI HIIM BEPCUU APYTHX TPYII).

3. Paznuuenue:

- BBISIBJICHHE OCHOBAHHUS JJIS pasiudcHUs (depe3 uacaIn3aIiiio — BRISBISICT PU3HAK,
Ha OCHOBaHHH KOTOPOTO CTPOUTCS PA3IMUEHUE OJJHOTO OT JIPYTroro);

- (uKkcanus pazIuuuii Mexay aOCTpakiMed U uaeanu3alnue Kkak crnocoooM padoTh
(upeanu3anyisi — COBOKYIMHOCTH TPWU3HAKOB, OMpENENIONIas T€HEePaIbHYIO
COBOKYITHOCTh  SIBJICHHWS;  aOCTpakimmsi —  COBOKYITHOCTh  IPU3HAKOB, HE
OTIPEICISIFONTNX COBOKYITHOCTh siBJICHUS. Ilpumep OBITOBOM aOCTpakiud — «BCE
PBDKUE HATJIbIE» U T.1.).

4. CrnocoOHOCTh K CXeMaTH3alUU:

- BBISIBJICHHE TJIABHOTO HAa PUCYHKE (UTCHUE PUCYHKA);

- N300pakKCHHE TJIABHOTO B TIOHSTHBIX JIUIS IPYTUX CUMBOJIAX;

- IEPEBOJ] PUCYHKA B CXEMY.

5. 11o3UIMOHHOCT®:

- yIepKaHWe YIYCHUYECKOU TO3UIMH (HE CKAThIBaeTCS B OOMTY WIIHM pa3ipakeHue, He
HacTanBaeT Ha COOCTBEHHOW MPABOTE M3 yNPSMCTBA, HO COJIEPIKATEITHHO OTCTAaUBACT
CBOIO TOYKY 3pEHHUS ).

6. CiocoOHOCTH K pedeKcun:

- 9TO JIeTIaIH;

- YeMy Hay4YHIIHCH;

- KaKUM 00pa3oM MPUIILIU K BBIBOJY;

- TUYHOE OTHOIIEHHUE K mpoleccy oOyueHus. OTIeTpHO paccMaTpuBaeM KpUTEPUHU
OLICHKH JIA00PATOPHO-TIPAKTUYECKON A TEIHHOCTH.

7. Benenue naGopaTOpHOrO >XypHaja: OINHMCAaHHWE LeNed, 3agad, 00O0pyIdoBaHHS
U TpuOOPOB, METOJIOB, TUIIOTE3, PE3YIbTAThl M UX UHTEPIPETALINS, JOCTOBEPHOCTD —
IpOBEpKa MOBTOPaMH, BBIBObI; 0—5 Oaios.

2.4. MeTonuueckue MaTepuaJbl

Jlns oOyuaromuxcs 1Mo JaHHOW MporpamMMe UCIOJIB3YETCs : IEMOHCTPAITMOHHBII
Marepuan (mpe3eHTannM), AIIEKTPOHHBIE oOpa3oBaTeIbHbIC pecypchl
https://stepik.org/course/549/.
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