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IHosicHuTeJILHAA 3alIUCKA

[Iporpamma KpyKKa «YIUBHUTEIbHBI MHKPOMHP)» COCTAaBJI€HA HA OCHOBE
HOPMAaTUBHO-TIPABOBOM 0a3bl

Hopmamueno-npagosoe obecneuenue
* @enepanbHbiM 3akoHOM OT 29.12.2012r. Ne273-®3 «O06 o6pa3zoBaHuu B

Poccniickont denepannn».

* JIpuxa3 Munnpocsemenuss Poccun ot 09.11.2018 Ne 196 «O06 yTBepxkaeHun
NOpsIJIKa OpPTraHU3alMi U OCYUIECTBIEHUSI 00pa30BaTeIbHOM NEATEIbHOCTU 110
JOTMOJHUTENBHBIM 00111€00pa30BaATEIbHBIM POIPAMMAM)).

* Konnenmueil pa3BuTHs JOMOJHUTENBHOTO o0pa3zoBaHus B PD, yTBepkaeHHON
pacniopsikenueM IIpaButensctBa P® ot 04.09.2014r. Nel72, npukazom
Munucrepcta npocsenieHuss PO ot 09.11.2018 . Ne 196 «O06 yTBepxkaeHUH
MOpsiJIKa OpraHU3allii U OCYIIECTBICHHUS 00pa30BaTeIbHON NESITEIbHOCTU TI0
JIOTIOJTHUTEJIBHBIM 00111€00pa30BaTeIbLHBIM MPOTPAMMAM)).

* Crparerueii pa3Butus Bocnutanusi B Pocculickoit @enepanuu Ha mnepuop A0
2025 roma (ytBepxkneHa pacrnopsbkenueMm [IpaBurtensctBa Poccuiickoii
®deneparuu ot 29.05.2015 1. Ne 996-p).

* [locranoBienueM I[7aBHOTO TroOCyJapCTBEHHOTO CaHUTApHOro Bpadya PD or
28.01.2021 No 2 «O0 ytBepxkaeHun CanlluH 1.2.3685-21 «l'uruennueckue
HOPMAaTHUBBI U TpeOOBaHUs K 00ecreueHHI0 0€301acHOCTU U (W) O€3BpeIHOCTH
JUIs 4esioBeKa (DaKTOPOB CPeAbl OOUTAHUS.

[Iporpamma cnocoOCTBYET O3HAKOMIIEHUIO C OPraHU3aIueil KOJUIEKTUBHOTO U
WHIUBUYyaJIbHOTO UCCIEI0BaHUsA, OOYUYEHHIO B JIEWCTBHHM, IMO3BOJSET YEPEIOBAThH
KOJUIEKTUBHYIO W WHJMBHUAYAIbHYIO JEATEIbHOCTh. TEOpeTHYECKHil MaTepual
BKJIIOYAeT B ce0si BOMNPOCHI, KACAIOIIMECS OCHOB IMPOEKTHO-HCCIIEI0BATEIbCKON
JESITEJIbBHOCTH, 3HAKOMCTBA CO CTPYKTYpPOI paboOThI.

AKTyaJlbHOCTh mNporpamMmbl. OTIMYUTEIbHBIE OCOOEHHOCTH MPOrPaMMBI.
[Iporpamma HampapieHa Ha (GOPMUPOBAHUE Y YUAIIUXCS CTOMKOM MOTHBAITUU JIJIS
U3yueHus: OMOJIOTUYECKUX HayK, paclIMpEHUE 3HAHUU MO OMOJIOTMU U 3KOJIOTHUH,
(GbopMuUpOBaHUE OCO3HAHHOIO OTHOLIEHUS K MHUpPY JKUBOH MPHUPOIbI, Pa3BUTHE
UHTEpeca K MEIUMUMHCKUM HayKaMm, IOBBIIIEHHE OOpa30BaTeIbHOIO YPOBHS.
[Iporpamma gaeT BO3MOKHOCTD y4alllUMCsl BEIOPATh CBOM «OMOJIOTUYECKUI Ty ThY,
Y TTIOBBICUTH YPOBEHB MOATOTOBKH K IK3aMEHAM.

HoBu3na paHHO#l oOpa3oBare/ibHOM NPOrpaMMbl B TOM, YTO JaHHAas
rporpamMma HOCUT DPAa3BHUBAIOIIUM XapakTep, LEJIbI0 KOTOPOM SBISAETCS
dbopMHUpOBaHUE  TTOMCKOBO-UCCIIEIOBATEIbCKUX, KOMMYHHKAaTHUBHBIX  YMEHUH
IIKOJIbBHUKOB, UHTEJUIEKTA yYaIIUXCS.
3aHATUS pa3feNieHbl Ha TEOpPETHYECKUE U npakTtudyeckue. [Ipuuém nesarenbHOCTh
MOKET HOCUTB KaK I'PyIIIOBOM, TaK U UHAUBUIYaIbHBIN XapaKTeED.
Ileparoruyeckasi 1ejiecoo0Pa3HOCTb MPOrPAMMbl 3aKJIIOYAETCSI B TOM, YTOOBI:
CHOCOOCTBOBATh CUCTEMAaTH3alMN OMOIOTHYECKUX 3HAHUM, TOTyYeHHBIX BO BPEMsI
oOyueHus B 00111€00pa30BaTEIHLHON IIKOJIE, BOCHOIHUTH MPOOETHI, MOTyYEHHBIC



npyu W3YYEHUW TpeaMera OWOJOTHUH, PACHIUPUTh HMEIOIIHECS Y YyYalluxcs

porpaMMHbIe OMOJIOTMUECKUE 3HAHUS C LENbI0 MOATOTOBKM K JK3aMeHaM, K

MOCTYIJICHUIO B YYEOHbBIE 3aBEICHHUS], a TAK)KE K OMOJIOTHYECKUM OJIMMITHAIaM.
Leab: co3nanne ycaoBUW IJI YCIEIIHOTO OCBOEHUS YYAIUMHUCS MPAKTHUYECKOM

COCTABJISIONIEH HMIKOJIbHOW OMOJIOTUU U OCHOB MCCIIEIOBATENILCKOM IE€SITEIbHOCTH.

3apaun:

Ilpeomemmnuvie:

1. ®opMupoBaHHE CUCTEMBI HAyYHBIX 3HAHUW O CHUCTEME JKMBOU MPUPOABI U
HayaJdbHBIX TMPEICTAaBICHUA O OHOJOTHYECKUX OOBEKTax, mpoleccax,
SBJICHUSX, 3aKOHOMEPHOCTSIX;

Memanpeomemnvie:

2. mpuoOpeTeHue OmbITa MUCIOJIb30BAHUS METO/I0B OMOJIOTMYECKOW HAyKd IS
IIPOBEJICHUS HECIIOKHBIX OMOJIOTMYECKUX SKCIIEPUMEHTOB;

3. pa3BUTHE YMEHHI U HABBIKOB IMPOEKTHO — UCCIIEIOBATENBCKOM IESITETIBHOCTH;

Jluunocmmueole:

4. MOArOTOBKA yYaIIUXCS K YYaCTHIO B OJIMMIIUAHOM JIBUKECHUU;

5. ¢dopmupoBaHHE OCHOB 3KOJIOTUYECKOM TPAMOTHOCTH.

IIpu opranuzanum 00pa30BaTENBHOIO Ipolecca Heo0XoauMO O00paTUTh

BHUMAaHHE HA CIEAYIOIINE aCIIEKThI:

e CO3JaHuE NOPTPOJIMO YUCHHKA, TO3BOJISIONIEE OLIEHUBATH €r0 JIMYHOCTHBIN
pocT;

¢ HCIMOJb30BAHUE JMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTHM (TEXHOJIOTHUS
Pa3BUTHUSI KPUTUYECKOTO MBILUICHHS, TEXHOJIOTHS MPOOJIEMHOT0 00y4YeHus,
TEXHOJOTUsA OOyYeHHUs] B COTPYAHUYECTBE, KEHUC-TEXHOJIOTHUS, METOJ

IIPOEKTOB);
e OpraHuzaunus MPOEKTHOW NEATEIbHOCTH IIKOJIBHUKOB U MPOBEICHUE MUHU-
KOH(EPEHIIH, MO3BOJISIONMIMNX KOJIBHUKAM TPEICTAaBUTh UHANBUIYaTbHbIC
(WM TpyNTOBBIC) MPOEKTHI 10 BEIOPAHHOM TEME.
Oco0eHHOCTH BO3pACTHOM TPYIIIHI AETEH, KOTOPBIM aJpecoBaHa MporpaMma.

JlaHHass mporpaMma NpeAyCMOTpeHa Ha 15 4enoBeK pa3HOBO3pAaCTHOMU
KaTeropuu Ha 0ase MIKOJIBI.

Ha 3ansTusX yyammecs OnuparoTcs Ha MOJTYYEHHbIE 3HAHUS MO0 OMOJIOTHH,
YTO TO3BOJISIET OBICTPO M JIETKO OBJIAJIEBATH HOBBIMU 3HAHUSMH, MPABUIBHO U
Ka4eCTBEHHO BBITIOJHATH MPAKTUUECKUE 3a1aHUS.

1.5 Anpecar nporpamMmel, CpPOKH pEeaIM3alliN, HAPABIEHHOCTh
Ypoeenv npozpammer — 6a30BbIil.

BrlnoniHeHHe WHAMBUAYAIbHOTO 33JaHUSl: CAMOCTOSITEIbHBIM BBIOOP TEM
pebEHKOM, UHTEPECHBIX i n3yueHus. CocTapieHue miaHa padoThl 0 U3YYCHHUIO
TEMBbI, HAMMUCAHUIO PaOOTHI C OTIOPON HA MPEJIOKEHHBIE TIEIarOTOM BapUAHTHI.

Hanpaenennocms — EcTeCTBEHHOHAYYHAS.

Aodpecam npozpammer: netu B Bo3pacte 11 — 12 net.

B sToM Bo3pacTe peOeHOK OKa3bIBaeTCsl Ha OPOre PeaibHOM B3POCIION KU3HH.
be3 gocrarouHoil yBepeHHOCTH B ceOe, MPUHSTHS ce0s OH HE CMOXKET ONpPEAETUTh
CBOM JAJIbHEUIIINN MYTh.

LleHTpanabHBIM e HOBOOOPA30BAaHUEM IEPUOJA CTAHOBUTCSI CAMOOIIPEEIICHHE,



npodeccronanbHoe U TMYHOCTHOE. Co3/MaeTcs Tak Ha3bIBa€MbIH )KM3HCHHBIH T1J1aH:
CTapIICKJIACCHUK pelIaeT, KeM ObITh (mpodeccroHanbHOE caMoolpeeeHue) u
KakuM OBITh B CBOeW Oymymield J>KM3HH (JJUYHOCTHOE WJIM MOpaJbHOE
CaMOOTIpEICIICHNUE).

Eme oawmH MOMEHT, CBS3aHHBIA C CaMOOIpENEICHHEM, - W3MEHEHUE ydeOHOMH
motuBanuu.  CTaplIeKIIaCCHUKU, BEAYIIYI0  JIEATEIbHOCTh KOTOPBIX  OOBIYHO
Ha3bIBAIOT Y4eOHO-POEeCCHOHATBPHON, HAYMHAIOT —paccMaTpuBaTh y4ely Kak
HeoOxomuMyto 0asy, MPENNnoChUIKy Oymyrielt mpodeccuoHaIbHONW MeATeILHOCTH.
Wx uHTEpecyroT, IIaBHBIM 00pa3oM, T€ MPEIMEThI, KOTOpPbIe UM OyIyT HYKHBI B
JTadbHEHIIeM, WX CHOBAa HA4YMHAECT BOJIHOBAaTh YCIIEBAEMOCTH, TMOSBIISETCS
CO3HATEIbHOE OTHOIIICHUE K YUYCHHUIO

[Iporpamma paccuntana Ha 1 rog oOyuenus. [IpomomKUTETHHOCTS OTHOTO
3aHATHS PABHO OJHOMY aKaJIeMHUYECKOMY 4dacy (45 MUHYT).

Yacrora 3auatuii — 1 pa3 B Hepento no 45munyT. Beero 34 yaca.

I'pynmer  popMupyroTcss ¢ yd4eToM HHIAWBHAYAJbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH JeTEH.

Dopma 3anamuin — rpynnoBas. KoiaudecTBO yyammxcs B TpyIIe
MakcuMaJibHOE — 15, MuHMManabpHOE — 15.

IlnannpyeMble pe3yJibTaThl
TpeOoBaHusi K YPOBHIO 3HAHWI, YMEHMH M HABBIKOB 10 OKOHYAHHIO

peajin3auu NPOrpamMMbi:

e WMEThb NpelcTaBiIeHUE 00 HCCIEIOBaHUM, MPOEKTe, cOope u 00padoTKe

Cpundwopreannsg qaurapecpam.MMeK1a1a, MyOJIUYHOM BBICTYTUICHUY;

e 3HaTh, KaK BHIOpATh TEMY UCCIIEIOBAHUS, CTPYKTYPY UCCIICIOBAHUS;

e YMETh BHUJETh MpOOJIEMY, BBIJBUraTh THUIOTE3bl, IJIAHUPOBATH XOJ
WCCIICIOBAHUS, 1aBaTh ONPESICHUS MTOHATHAIM, pad0TaTh C TEKCTOM, JCIaTh
BBIBOJIBI,

e yYMeTh paboTaTh B TpyIIe, MPUCTYIIUBATHCSA K MHECHHIO YJICHOB T'PYIIIHI,
OTCTauBaTh COOCTBEHHYIO TOUKY 3PCHHS;

e BIQJICTh IUTAHUPOBAHUEM M IMOCTAHOBKOM OMOJIOTMYECKOTO SKCIIEPUMEHTA.

Inanupyemeoie pezyiomamot

Jluunocmmuoie pezyrovmamot:
® 3HAHUS OCHOBHBIX MPUHIIMIIOB U MIPaBUJI OTHOIIICHHS K )KUBOU MPUPOIE;
® pa3BUTUE MMO3HABATEIbHBIX UHTEPECOB, HAMTPABICHHBIX HA U3yUYCHUE >KHUBOM
MIPUPOJIBI;
e Pa3BuUTHE UHTEIUICKTYyIbHBIX YMEHUN (J0Ka3bIBaTh, CTPOUTH PACCYXKICHUS,
aHaJM3UPOBATh, CPABHUBATb, J€J1aTh BBIBOJIBI U APYTOE€);
® DOSCTETHYECKOTO OTHOIIICHUS K KUBBIM OOBEKTaM.
Memanpeomemmnule pe3ynomamol:
e OBJIAJICHUC COCTAaBJISIOIIUMU HUCCIIEeN0BaTEIbCKON U MPOEKTHOMN
JESATETLHOCTH: YMEHHUE BHJIETHh MPOOJEMY, CTABHTHh BOIPOCHI, BBIIBUTATh
THUITOTE3b], 1aBaTh ONPEACICHUS MMOHITHSAM, KIacCU(DHUITMPOBAaTh, HAOIIOIATh,



MIPOBOUTH YKCIIEPUMEHTHI, 1eTIaTh BEIBOJIBI M 3aKITIOYCHUS, CTPYKTYPHPOBATh
MaTepuall, OObSICHATh, JOKA3bIBaTh, 3AIIUILIATH CBOU UJICH;
e yMeHHEe paboTaTh C pa3HbIMU MCTOUYHHKAMHU OWOJIOTMYECKOW HMH(pOpPMALIUH,
aHaJIM3UPOBATh U OLIEHUBATH H(OPMAILIHIO, TPe0OPa30BbIBATH NHGOPMALIUIO
U3 OIHOM (hOPMBI B APYTYIO;
® yMCHHE AaJCKBAaTHO MCIOJIL30BaTh PEUEBBIC CPEACTBA I JIUCKYCCUU U
apryMEeHTAaIlMd CBOCW TO3WIIMH, CpPaBHUBaTh pa3HbIE TOYKH 3PEHUS,
apryMEHTHPOBATh CBOIO TOYKY 3PEHUS, OTCTAUBATh CBOIO MTO3HIIHIO.
Ilpeomemmnwie pezynomamaor:
1. B no3naBateapHOMN (MHTEUICKTYaIbHOU) cdepe:
® BBIJICJICHHE CYHIECTBEHHBIX IPU3HAKOB OHOJOTMYECKUX OOBEKTOB H
MPOLIECCOB;
e Kiaccuukanus — ONpeleiIeHUE NPUHAIICKHOCTH OHOIOTHYECKUX
00BEKTOB K OTPEICICHHOW CHCTEMaTHIECKOU TPYIITIE;
e 00BsSCHECHHE POJIM OMOJIOTHH B TIPAKTUICCKON IEATCITLHOCTH JTFONCH;
® CpaBHEHHE OMOJIOTMYECKUX OOBEKTOB U TMPOIIECCOB, YMEHHUE [eJaTh
BBIBOJIBI M YMO3aKIIFOUEHHUSI HA OCHOBE CPABHEHMUS;
® yMeHHE padoTaTh C OMPEIACTUTEIIAMHU, JA00OPATOPHBIM 000PYIOBAHUEM;
® OBJIQJICHUEC METOJAMHU OUOJOTUYECKOW HAyKHW: HAOJIOIEHUE U OMHCAHUE
OMOJOTHYECKHX OOBEKTOB M TIPOIIECCOB; MOCTAHOBKA OHOJIOTHUECKUX
HKCIIEPUMEHTOB U OOBSICHEHHE UX PE3YIbTATOB.
2. B 11eHHOCTHO-OpHEHTAIIMOHHOM cdepe:
® 3HAHHE OCHOBHBIX MPABUII TOBEACHUS B IPUPOJIE;
® aHAJU3 U OIICHKA MOCJECTBUM EATEIbHOCTH YEJIOBEKa B MIPUPOJIE.
3. B cdepe TpynoBoil A€ TEILHOCTHU:
® 3HAHUE U COONIOICHUE TPaBUJI pabOThI B KaOUHETE OUOJIOTHH;
e coOmomeHre TMpaBwil pabOThl C  OMOJOTWYECKHUMH TpubopamMu U
WHCTPYMEHTaMH.
4. B acretnueckoit cdepe:
® OBJIAJICHUE YMEHHEM OILIEHMBATh C ICTETHUYECKOW TOYKU 3PEHUS OOBEKTHI
YKUBOM TIPUPOIBL.
Yuawuecs 6yoym 3namo:
* yYalMiicsa yMeeT MOHMMATh MPOIICCCHI, TPOUCXOISIINE B OKPYKAIOIIEM MUPE
Ha OCHOBE COOCTBEHHBIX HAONIOAECHUNW M €CTECTBEHHOHAYYHOTO MOJAXO/a,
dbopMyITMpOBaTh HAYYHO 00O0CHOBAHHBIC BHIBOJIBI,
* yyYaluiics BiaJieeT HaBbIKaMU aHaIM3a HHPOPMAIIUU U MIPEJCTABICHUS Mepe]
ayIUTOpUEH Pe3yIbTaToB CBOCH pabOTHI;
* yYalIMiics JEMOHCTPUPYET OTBETCTBEHHOE OTHOIIEHUE K MPUPOAE POTHOTO
Kpasi, TPUPOJTHOMY JTOCTOSTHUIO CBOEH CTPaHbI, TUIAHETHI B [EJIOM;
* yyamwuiics BiajgeeT WHOOPMAIMOHHBIM TOTEHIIUAIOM O MYTAX MOCTPOCHUS
WHIMBUYaJIbHOM IPO(EeCCHOHAIIBHON TPACKTOPHUHU.
Yuawuecs 6yoym obyuensi:
* yyaluiics BiajaeeT JabopaTopHbIMU MTPUOOpaMu;
* JICMOHCTPUPYET HEKOTOpble  MOpPHOMETpHYCCKHE U  (PU3HOIOTHUYCCKUC



MOKA3aTEeM 3J0POBbS IIKOJIbHUKOB;
* yMeeT CTaTUCTUYECKU 00pabaThiBaTh PE3yIbTAThI UCCIIEIOBAHUI;
* YMEET NPEACTABIATh CBOU PE3YJIbTATHI IEPE AyJUTOPUEH;
* yMeeT paboTaTh C HAyYHOU JIUTEPATYpOii;
* yMeeT opopMIIITh pe3ynbTaThl CBOMX MCCIIEOBAaHUMN B BUJIE TE3UCOB pedeparoB
Y CTaTEu.
CTpykTypa nporpammsli

OT Mmukpockona 10 muxkpoouosoruu (17 yacon)

Teopus. YcrtpoiictBo Mukpockomna. IlpaBuna paboTel € MHUKPOCKOIIOM.
[IpuroroBnenue npenapatoB IMcTopus  OTKpPBITUS  MHKPOCKONA.  YUEHBIE
MCCJIEI0BATENH, BHECIINE BKJIA/l B U3y4YEHUE MUKPOOPTraHU3MOB.

@®panmy3ckuii mukpoouosor Jlyu IMactep (1822 — 1895r), Hemenkuit y4eHBIN
Po6ept Kox
(1843 — 1910r) OCHOBOMOJOXHUKA COBPEMEHHON MHKpoOuosioruu. OCHOBHBIE
HAIPaBJICHUs] COBPEMEHHON MHMKpPOOWOJIOTMH: TEHETHYeCKas U KJIETOYHas
WH)XECHEpHUs,  HCHOJIb30BAaHUE  MHKPOOPTraHM3MOB U MPOAYKTOB  HX
KU3HEACATEIbHOCTH B IPOMBIIIJIEHHOCTH, CEJIbCKOM XO3MCTBE M MEJHUIIMHE,
no0br4a HepTH W METaJUIOB, OYKMCTKA BOJ, IOYB, BO3/AyXa OT 3arpsi3HUTEIICH,
NOJIEP/KAHUE U COXPAHEHUE ITOYBEHHOIO IIIOA0POANs. YCTPOWCTBO MUKPOCKOIIA U
npaBuiia padotsl ¢ HUM. [IpaBuia oOpaleHus ¢ 1a00paTopHbIM 000PYIOBAHUEM.

Xumuss u Ouosnorus. XUMUUYECKUM COCTaB >KMBOW KIIETKU: HEOPTraHUYECKHUE
(BOZIa 1 MUHEPAJIBHBIE COJIM ) U OpraHrdeckue (OCJIKu, )KUPHI, YIIIEBO/IbI, BATAMUHBDI )
BelllecTBa. buonmorudeckast poib Bojbl B )KKBOM KieTke. DoTtocuuTtes. Xmopodu.
buonornyeckoe 3HaY€HUE IKUPOB, OEIKOB, APUPHBIX Macell, YIJIEBOAOB U
BUTAMHHOB JIJIS 5KU3HEAEATEILHOCTH OPTaHU3MOB.

Kierka - enuHWIa CTpPOEHUS, KU3HEAESITEIBHOCTH, POCTA M PA3BUTHUS
opranu3moB. MHoroo6pasue kietok. CTpoeHue npo - U 3yKapuOTUYECKON KIIETKH.
JleneHue KIETKU.

B3anMocBs3b cTpoenus u QyHKIUNA YacTel M OpraHOMIOB KJIETKU - OCHOBA €€
uenoctHocTd. CpaBHUTENbHAA XAPAKTEPUCTUKA KIIETOK PACTEHUM, >KUBOTHBIX,
OaxTepuii, rpuOoB. McciaenoBanus Npupobl ¢ TOMOIIBI0 MUKPOCKOTIA.

Bunb! TkaHe, oTiMure pacTUTEILHOM TKaHU OT )KUBOTHOM, 0COOEHHOCTH CTPOCHUS
1 (YHKIUHU TKaHEH.

JemoHCcTpanumn

. Kosnekuusi roroBbIX MUKpPOITPENaparoB.

Ilpakmuka. Ilpaktnueckas pabora Ne 1-9. VerpoilcTBO  MHKpOCKONA.
[IpurotoBnenue U uzyyeHue MukpornpenaparoB. [IpaBuna paboTel ¢ HUPPOBHIM
MHUKPOCKOTIOM.

[IpuroroBieHne MUKpPONpPENApaToB KIETOK KOXKHUIIBI YEHIyH JIyKa, KJIETOK JINCTa
AII0ZEH, TUIOA0B TOMATa, IIUITOBHUKA U JP.

PaGota ¢ roroBeIMH mpemnapaTamMu TKaHEH.

TBopueckas mactepckas «Co3/1aHre MOJETU KIETKUY.

5. bakTepuu (7 4)



Teopus. YcnoBus xu3Hu Oakrepuil. dopma u cTpoeHue OaKTEpUATBHBIX KIIETOK.
Buemnue u BHyTpeHHUE CTpyKTyphl. [loBenenue Gakrepuil. CriocoObl mUTaHUS.
Pacnpoctpanenue u 3HaueHue Oaktepuil. Ponb Gakrepuii B 6uocdepe: 6akrepun
THUEHUST — MUHEpaJIM3alisi OpraHuYeCKUX BELIECTB; OaKTepUH MOYBEHHBIE —
nouyBooOpa3zoBaHue; 0aKTepuu a30TPUKCUPYIONIME — O0OTAIlEHNE MOYBBI a30TOM;
[IMaHOOAKTEPUH.

3HaueHue OakTepuil B U3HHU YEJIOBEKA - MOJIOKUTENIbHAS POJIb B XO3UCTBEHHOU
JESITEIbHOCTH: MOJIOYHOKHUCIBIE, OaKTeprH OpOKEeHUS; OTpUIAaTeIbHAsT — THUCHHE
IPOAYKTOB MUTAHUS, MMaTOTEeHHbIE OaKTepuH BO30yauTeNnn OoJie3HEe y deloBeka,
KUBOTHBIX M pacTeHuil. Mertonsl OoppObl c Oakrepusmu. Ilactepuzanus,
CTepUIIN3aIs, 1e3UHPEKITHS.

Ilpaxmuxka. Tlpaxtnueckass pabora Ne 10-12. [loceB u HabmioneHue 3a poOCTOM
Oakrepuii. bakrepuu 3yoHOr0 Han€Ta.

bakrepuu kaprodenbHON MagouKy.

6. IlnecueBbie rpudsbI (6 4)

Teopusa. I'pubbl TmpencTaBUTEIM OCOOOTO MApCTBa KUBOW Mpupojsl. [IpusHaku
rpuboB. Knaccudukaius rpu6oB. OCOOEHHOCTH IJIECHEBBIX TPUOOB.

3HayeHUEe IUIECHEBBIX TIpuOOB. [poxoku. CTpoeHHE U poJib IPOXOKEH B KU3ZHU
YeJIOBEKA.

Ilpakmuka. Ilpaktuueckas pabora No 13-15. BelpammBanue u wucclieoBaHUE
mecend. Mykop, [lennnu.

Bnusitnue Temneparypbl Ha pOCT IJIECHEBBIX U JPOXKIKEBBIX TPHUOOB.

7. Bonopociu (4 4)

Teopus. MUKpPOCKOIIMYECKHME BOAOPOCAM — Tpylna HU3MIMX PAaCTCHUM.
OIHOKIJIETOUHBIE, MHOTOKJIETOYHbIE U KOJIOHHAJIbHbIE BOMOpOcIu. OCOOEHHOCTH
CTPOCHHUSI M KU3ZHEIEATEIbHOCTU. 3HAYEHUE BOAOPOCIEH B MPUPOAE U KU3ZHU
YeJIOBEKA.

Ilpakxmuxa. Tlpaktnueckas pabora Ne 16-17. HM3yueHne OIHOKICTOYHBIX
BOZOPOCJIEHN IO TOTOBBIM MUKpOIIpENapaTam IMpenaparam.

Bonopocnu — oOurarenu akBapuyma.
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MeTtoauveckoe 000py10BaHHE:

HUPPOBAS JTABOPATOPUSA YUYEHMYECKASA (Lludpossie aaryuku
AIIEKTPONPOBOAHOCTH, pH, MOJIOKEHHUS, TeMIepaTyphl, aOCOJIIOTHOTO JaBJICHHUS;
nudpoBoil ocumiiorpadUYecKuii TaTYMK; BeChbl ANEKTpoHHBbIE y4yeOHble 200 T;
MUKPOCKOI: 1IHU(poBOi mwin onTudeckuii ¢ ysenumueHueM oT 80 X; wabop ans
W3TOTOBJICHUS MUKPOTIPEIapaToB; MHUKpoOTMpenaparsl (Ha0Op); COCTUMHHUTEIHHBIC
IpoBOJia, MpPOrpaMMHOE oOOecIleueHrne, METOAMYECKHE YyKa3aHUs; KOMILUIEKT
COITYTCTBYIOIINX 3JIEMEHTOB JJISi OMBITOB MO MEXaHUKE, MOJEKYISIpHON (HU3MKe,
ANEKTPOANHAMHUKE, OTITHUKE.

KOMILIEKT MOCYIbl U OBOPYJIOBAHUSA JIA YYHEHUYECKHUX
OIIBITOB ( llltarus nadoparopueiii xumudeckuii: Habop vamek Iletpu, Habop
WHCTPYMEHTOB TPEMAapOBAIBbHBIX, JOXKKA JIJII CKUATAHUS BEIIECTB, CTYIMKa
dbapdopoBas ¢ mecTukom, Habop 0aHOK, CKIISTHOK, (DITAKOHOB J1JIs1 XpaHEHUS TBEP/IBIX
peaktuBoB; Habop mpubopok (I1X-14, TIX-16); npubop ajis MOTy4YEeHHs Ta30B;
CIUPTOBKA M Toprouee s He€; duubTpoBanbHas Oymara (50 mT.); KoiOa
KOHMYECKasl; Majlouyka CTEKJISIHHAS (C pe3WHOBHIM HAKOHEYHUKOM); Yalleuka Jjis
BbITIApUBaHUsl (BbIMApUTENbHAS 4Yalleyka); MEpHBbIA UUIUHADP (TJIACTHUKOBBIN);
BOPOHKA CTEKJIIHHAs (MaJias); cTakaH cTekystHHbIN (100 Mi1); ra300TBOAHAs TPYOKa.

KOMILJIEKT BJIA’KHBIX HPEINAPATOB JIEMOHCTPAIIMOHHBIN
repOapuii "/luxopactymue pactenus'"; repdbapuii "KopmoBsie pactenus'; repdapuit
"Kynsrypuble pactenus"; repOapuii "JlekapcTBeHHble pacTeHus'"; repOapuii
"MenoHnocuble pacteHus"; repOapuit "Mopdornorus pactenuit"; repOapuii
"OcHOBHBIE TPYIIIbI pacTeHuit"; repbapuii "PactutenbHble coobmecTBa'; repoapuii
"CenbCKOX03MCTBEHHBIC pacTeHus ", repOapuii "SnoButeie pacrenus"; repoapuii K
KypCy OCHOB MO 00111eii OMOJI0THH. )

KomnbrorepHoe o6opynoBanue
HoyTtOyk; mpoekTop, HHTEpaKTUBHAsS JOCKa

Cuncok qureparypsbl:

1. buonorus «ITokpbrITOCEMEHHBIE pacTeHus: CTPOCHUE 51
KU3HEACATEIIBHOCTDY -

2. 6 xnacc nuHeiHb Kype B. B. [laceunuk, Beptukans - MockBa «Jlpodan-
2020r

3. Axumymikus, 1. 3anumarenshas Ouonorus / Urops Axumymikud. — CII6.:

Amdopa, 2015. -319 c.



4.  Amnaromumueckuii atnac / [log pen. A. U. bopuca. —Munck, 2011. —256 c.: ui.

5. AHnaromus yesnoBeka. Temo. Kak »to paboraer/ mon obmieit penakiueit I1.
Aobpaxamca: [nep. ¢ anmi. A. AuBaepa]. — M.: ACT, 2018. 256 c.: uin.

6. bunny, I'. JI. Anaromus u gusnosorus: 6onpiion nomyssipasiid atiaac / I JI.
bumny, E. YO. 3uranosa. — M.: U3nareabcTBo «O», 2017. — 272 ¢.: u.

7. Canosauuenko, lO. A. buomorms: mnomraroBasg mnoaroroska / HO.A.
CapoBunuenko. — M.: Dkemo, 2016. — 320 c.

8. CrpaBoOYHHK 110 JIeKapCcTBeHHBIM pacteHusM. / [lox pen. 3amopoknaoro, A. M.

— M.: JlecH. mpom., 1988. — 415 c.

My3el (haKTOB O YETOBEKE;

- Pecypc «baza 3HaHMii 1O OHOJOTMM YETOBEKa» COACPKUT YUEOHUK IO
MOJIEKYJISIPHOM OMOJIOTHH YeloBeKa, OMOXUMUH, (PU3UOTIOTHH, TeH- HOW B OEIKOBOM
WHXCHEPHH,

- Paznen (buopa3znooOpasue u oxpana mpupoasl) Web-atnaca «3mp0poBbe U
oKpykatomasi cpefa». CHenuanucToB HaBEpHSAKA 3aMHTEPECYeT MacIITaOHbBIN
TEMaTUYeCKU HMHGOPMAIMOHHBI MAacCUB HMH(POPMAITMOHHBIX PECYpPCOB IO
ouopaznooOpaszuto Poccuu. Takke vmeeTcs BO3ZMOXKHOCTh HANTH HEOOXOIUMYIO
uH(pOpMalMI0 B HMHTEPAKTHBHOM Oa3e naHHbIX «Poccuss B mudpax» (ThicsSun
MoKasarejeil 1Mo BCeM peruoHaM cTpanbl). Takke pa3MmelieHa OHJIaiHOBas
kaptorpadguueckas cucrema DataGraf.Net, mo3Bossitonias «Ha JETy» CTPOUTH
KapThl, (B TOM YUCJIE€ COOCTBEHHBIC) U MTPOU3BOJIUTH aHAIU3 UX CYIIEPIIO3UIINN;
-Web-Atnac: «Oxpy»xatoias cpejia u 310poBbe HacenaeHus: Poccuny. KomriekcHbli
TPYZl, B KOTOPOM pacCMaTpHUBAIOTCA B TEPBYIO odepeb (PAKTOpPhl M MPUUYUHBI,
onpenensomnme 3m0popbe Hanmu. Oxono 200 crokeroB, Oonee 400 kapt u
TUarpaMm;



