


IossicHuTEIHLHAA 3aANTHCKA

[IporpamMmma cexkuMu « YIMBHTENBHBIA MUKPOMHP)» COCTABJICHA HA OCHOBE
HOPMAaTUBHO-NIPABOBOM Oa3bl

Hopmamueno-npaeoeoe obecneuenue
* OenepanbHbiM 3akoHOM oT 29.12.2012r. Ne273-®3 «0O6 oOpa3zoBaHuu B

Poccuiickoit ®enepannny.

* [Ipukaz Munnpocsemienus Poccun ot 09.11.2018 No 196 «O6 yTBepxkaeHun
MOpsiAKa OPraHU3allud U OCYIIECTBICHUA 00pa30BaTeIbHON NIEATEIIBHOCTH MO
JIOTIOJIHUTENIBHBIM 00111€00pa30BaTeIbHBIM IPOTrpaMMamy .

* KoHuenuued pa3BuTHs TOMNOJHUTENBHOTO 00pa3zoBaHus B PO, yTBep:kICHHOM
pacniopsikeHueMm  [IpaButensctBa PO ot 04.09.2014r. Nel72, npukazom
MunucrepctBa npocsenieHusa PO ot 09.11.2018 r. Ne 196 «O06 yTBepxaeHUn
MOPsAJKa OPraHu3allii U OCYILECTBIACHUS 00pa30BaTEIbHON ACATEIBHOCTH MO
JIOMOJTHATEJIbHBIM 00II€00pa30BaTEIbHBIM MPOTrPaMMam) .

* Crparerueit pa3puTus BocnuTaHusa B Poccuiickoit deaepanum Ha MEPHOI 10
2025 roma (yTtBepkmeHa pacmnopspbkeHuem [IpaButennsctBa Poccumiickoit
®eneparum ot 29.05.2015 1. Ne 996-p).

* [locraHoBieHueM [JIaBHOrO TOCYIApCTBEHHOTO CaHUTapHOro Bpada PO ot
28.01.2021 No 2 «O06 yrBepxaenun CanlluH 1.2.3685-21 «lurunennueckue
HOPMAaTHUBEI U TPeOOBAaHUA K 00€CIICUECHUIO O€30MaCHOCTH U (HJTH ) OE3BPETHOCTH
JUTSI ueIoBeKa (haKTOPOB Cpebl OOUTAHHSY .

[Tporpamma cnocoOCTBYET O3HAKOMJIEHHUIO C OPTaHU3AIUEH KOJUIEKTUBHOTO U
WHIUBUYAJIbHOTO UCCJIEAOBaHUsA, OOYUEHUIO B ICUCTBUM, MO3BOJISIET YEPEAOBATH
KOJJIEKTUBHYIO W WHJUBUAYAJIbHYIO JEATEIbHOCTh. TEOpeTHUYEeCKui MaTtepua
BKJIFOUAET B Ce€0sl BOMPOCHI, KACAKOIIUECS OCHOB MPOEKTHO-UCCIEA0BATENbCKOM
JEATEIBHOCTH, 3HAKOMCTBA CO CTPYKTYPOH pabOTHI.

AKTYyaJIbHOCTh mporpammbl. OTIHUHUTENbHBIE OCOOCHHOCTH MPOTPAMMBI.
[Tporpamma HampasiieHa Ha (OPMUPOBAHUE Y YUAIIMXCA CTOWKON MOTHUBAIAW IS
M3y4YEHUsI OMOJIOTUYECKUX HAyK, PACIIMPEHUE 3HAHWNA MO OWOJOTHHU U 3KOJOTHH,
(dhopMupoBaHUE OCO3HAHHOTO OTHOINEHWUA K MUPY KHBOW TPUPOIBI, PA3BUTHE
MHTEpECAa K MEAUIMHCKUM HayKaMm, TMOBBIIICHHE O0O0pa30BaTEIbHOIO YPOBHS.
[Tporpamma faet BO3MOXKHOCTh y4alIUMCA BbIOPATh CBOM «OMOJIOTUUECKUI Y ThY,
Y TIOBBICUTh YPOBEHb MOJATOTOBKH K SK3aMEHAM.

HoBu3zHa paHHON oOpa3oBaresibHOII NporpaMMbl B TOM, 4YTO JIaHHAA
nporpamMma HOCUT PAa3BUBAIOIIMNA XapaKTep, LEJIbI0 KOTOPOH ABJSETCA
dopMupoBaHE  TMOMCKOBO-HUCCIICAOBATEIIBCKAX, KOMMYHUKATHBHBIX  YMEHUH
IIKOJIbHUKOB, MHTEJUICKTA yUaIIuXcs.
3aHATHS pa3feieHbl HA TEOPETUUYECKUE U npakTuueckue. [Ipuuém aesaTenbHOCTh
MOXKET HOCUTh KaK IPYNIOBON, TaK U MHAUBUAYATIbHbINA XapaKTep.
Ilenaroruueckasi 1eJaeco00pPa3sHOCTb TMPOrPaAaMMbl 3aKITIOYACTCS B TOM, YTOOBI:
CroCcOOCTBOBATh CUCTEMATU3ALIMN OMOIOTUUECKUX 3HAHUM, MTOTYUYCHHBIX BO BpEMS
o0yueHusi B 001I€00pa30BaATEIbHON IIKOJIE, BOCHOJHUTH MPOOEIIbI, MOJTYYEHHbIC
NpU U3YYEHUHU TMpeaMera OWOJOTUH, PACIIUPUTh HUMEKOIIMECS Y ydalluxcs



MpOrpaMMHbIE OMOJIOTMUECKUE 3HAHMS C IEJIbI0 MOATOTOBKH K SK3aMEHaM, K

MOCTYIJIEHUIO B yUeOHbBIC 3aBE/ICHHUS, a TAKXKE K OMOJIOTUUECKUM OJIMMITAAJIAM.
Iesn: co3nanue yCJaOBHM ISl YCHENTHOTO OCBOCHHS YUAIIMMUCA MPAKTUYECKON

COCTaBJIAIONIEH IKOJIbHOW OMOJIOTUY U OCHOB UCCJIEIOBATEIbCKON NEATEIHOCTH.

3apaum:

lIpeomemmuuwie:

1. ®opmupoBaHHEe CUCTEMbI HAYYHbIX 3HAHUM O CUCTEME KUBOW MPUPOJbLI U
HaYaJIbHBIX TMPEJACTABJICHUI O OUOJOTHUECKUX OObEKTax, MpoIeccax,
ABJICHUAX, 3aKOHOMEPHOCTAX

Memanpeomemnuvie:

2. TIprOOpPETEeHUE OMbITa MCIOJB30BAHUS METOJIOB OHMONOTHUECKON HAyKW IS
MPOBEJCHUS HECIOKHBIX OMOJIOTMUECKUX SKCTIEPUMEHTOB;

3. pa3BUTHE YMEHUN U HABBIKOB MMPOEKTHO — UCCJIENOBATEbCKON ACATEIbHOCTH,
Jluunocmuuwle:

4. MOArOTOBKA YYAIIUXCS K YUaCTHIO B OJTUMIUATHOM JBUKECHUU,

5. (¢opmupoBaHHE OCHOB YKOJIOTHIECKON TPAMOTHOCTH.

IIpu opranuzanuu 00pa30BaTENBLHOTO MpoIecca HEOOXOAUMO OOpaTUTh
BHUMAHUE HA CIICIYIOIIUE ACTICKTHI:

o co3maHue MopTHOIMO YICHUKA, TIO3BOJISAIONICE OMICHUBATH €T0 JIMYHOCTHBIH

pocCT;

e HCIONH30BAHUE JIMUHOCTHO-OPUEHTHUPOBAHHBIX TEXHOJIOTHH (TEXHOJIOTHS
Pa3BUTHS KPUTUUYECKOTO MBIILJICHUS, TEXHOJIOTHS NPOOJIEMHOTr0 00yUeHUs,
TEXHOJIOTUS OOYy4Y€HUA B COTPYAHUYECTBE, KEHC-TEXHOJOTHS, METON
MIPOEKTOB);

e OpraHu3anusa MNPOEKTHOW NEATEIbHOCTH IIKOJIbHUKOB U MPOBEACHUE MUHMU-
KOH(EPEHITHH, TTO3BOJIAIOINX MIKOJIbHUKAM TTPEACTABUTh WHIUBU Ty JTbHBIE
(WA TPYTITIOBBIE) TIPOCKTHI TTO BHIOPAHHOM TEME.

Oco0eHHOCTH BO3PACTHOM TPyMIbl AETEH, KOTOPBIM aJIpECOBaHa MporpamMmma.
JlanHas mnporpaMma nOpeAyCMOTpPeHa Ha 15 denoBeK pasHOBO3PACTHOMH
Kareropu Ha 0a3e MIKOJIbI.

Ha 3aHaTusx yuyamnuecs onuparOTCs Ha MOJYYEHHbIE 3HAHUA MO OMOJIOTHH,
YTO MO3BOJISIET OBICTPO W JIETKO OBJIQJACBaTh HOBBIMU 3HAHUAMH, MPABWIHHO H
KQUECTBEHHO BBITIOJIHATH MPAKTUUECKUE 3aJaHUA.

1.5 Anpecar nporpammbl, CPOKH peain3aliii, HampaBJIeHHOCTb
Ypoeenv npozpammul — 6a30BbIil.

BrinonHeHne WHIMBUAYAJIBHOTO 3aJaHUS. CAMOCTOATEIbHBIA BBIOOD TEM
peOEHKOM, HHTEPECHBIX A1 u3ydeHus. CocTaBieHre TjlaHa padoThl 10 M3YUEHUIO
TE€MbI, HATUCAHUIO PAdOTHl ¢ ONOPON HA MPEJIOKEHHBIE TIEArOrOM BApUAHTHI.

Hanpaenennocms — EcTrecTBEHHOHAyYHAs.

Aopecam npozpammpl: netr B Bo3pacte 11 — 12 ner.

B sTom BO3pacTe peOeHOK OKa3bIBACTCS HA MOPOTe PEAIbHON B3POCIION KU3HMU.
be3 nocrarouHol yBEepeHHOCTH B ce0Oe, MPUHATUA CE€0S1 OH HE CMOXKET OMPEACIIUTh
CBOM JAJIbHEUIIUNA MYTh.

[{enTpanbHBIM k€ HOBOOOPA30BAHUEM MEPUOJA CTAHOBUTCS CaMOOTIPEACIICHHE,
npodeccuoHanbHOE B THuHOCTHOES. COo3/MaeTCs Tak Ha3bIBaCMbIH *KU3HCHHBIH IIIAH:



CTapUICKIIACCHUK pemiaeT, keM ObITh (TTpodeCcCHOHANBHOE CaMOOTIPENCICHUE) 1
KakuM OBITh B CBOSH Oyaymed Jku3HW (JUYHOCTHOE WM MOPAIbHOE
CaMOOTIPEICTICHUE).

Eime oauH MOMEHT, CBS3aHHBIH C CaMOOMPEACIICHUEM, - H3MEHEHHE ydeOHOH
MoTuBanuu. CTapIIeKIIaCCHUKH, BEAYIIYIO  ACATCIBHOCTh KOTOPHIX  OOBIYHO
Ha3BIBAIOT YUeOHO-TPOPECCHOHANBHON, HAUMHAIOT ~paccMarpuBarh yuely Kak
HEOOXOMUMYIO0 0a3y, IPEANOCHUIKY Oynaymer nmpogeCCHOHAIBHOM ACATECIHHOCTH.
Hx uHTEepecyloT, IaBHBIM 00pa3oM, T€ MPEAMETHI, KOTOPhIE UM OyayT HYXKHBI B
JadbHEHIIIEM, WX CHOBA HAUYMHACT BOJIHOBATH YCIIEBACMOCTH, TOSBIISCTCA
CO3HATEJIPHOE OTHOIIECHUE K YUCHHIO

IIporpamma paccuntana Ha 1 rog oOyueHus. [IpoaomKUTENbHOCTh OHOTO
3aHATHS PABHO OJHOMY aKaJIeMHUUECKOMY dacy (45 MUHYT).

UYacrora 3anatuii — 1 pa3 B Heaemo no 45munyT. Beero 34 yaca.

I'pymmsr  opMHPYIOTCS ¢ yYeTOM HMHIAMBHIAYAIBHBIX M TBOPYCCKHX
CIIOCOOHOCTEMN JeTei.

@opma 3auamuil — rpynnosas. KoquuecTBO ywaluMxcs B TpYyINe
MaKCHUMaJIbHOE — 15, MUHIMaNbHOE — 15.

Ilnanupyembie pe3yibTaThl
TpebGoBaHusi K YpPOBHI0 3HAHUIi, YMEHHH M HABBIKOB 10 OKOHYAHHIO

peasM3anuu NporpaMmbi:

e HMETh MpPEACTaBlicHHE 00 HCCIIeIOBaHUU, TMPOEKTe, cOope m o0padoTke

Cpodopaainpg RoarApeSRARMOKIANA, ITYOIMUHOM BRICTYIJICHUH,

e 3HaTh, KaK BHIOpATh TEMY MCCIICIOBAHUSA, CTPYKTYPY MCCIICIOBAHUA,

e YMETh BHJCTH MNPOOIEMY, BBIABUTaTh THIOTE3bI, IUIAHUPOBATh XOJI
HCCIIEIOBAHNS, 1aBaTh ONPEACIICHUS MMOHATUAM, padoTaTh ¢ TEKCTOM, J€NIaTh
BBIBOJIBI,

e yMeTh paboTarh B Tpynme, NPUCIYIIMBATECI K MHCHHIO YJICHOB TPYIIIIBI,
OTCTauBaTh COOCTBEHHYIO TOUKY 3PEHHUS;

e BJIAJETh TUIAHUPOBAHUEM M TTOCTAHOBKOM OMOJIOrHYECKOTO HKCIIEPUMEHTA.

Ilnanupyemoie pezyiomamsol

Jluynocmmuole pe3yibmamol:
® 3HAHMSI OCHOBHBIX MPHUHITUIIOB W MPABHJI OTHOIICHHS K KHBOM IPHUPOJE;
® Dpa3BUTHE MO3HABATEJBLHBIX MHTEPECOB, HATPABJICHHBIX HA U3YUYECHHUE KUBOU
IPUPO/IBI;
e Pa3BuTHE WHTEIUICKTYATbHBIX YMEHUH (JIOKAa3bIBATh, CTPOUTH PACCYKICHHS,
aHAJIM3WPOBATh, CPABHUBATH, JCNIaTh BHIBOJIBI H IPYTOE);
® HCTETUYECKOIO OTHOIIECHHS K )KMBBIM OOBEKTaM.
Memanpeomemubvie pe3yiomamol:
® OBJIAJICHUE COCTABJIAKOIAMHA  HCCIECAOBATEIbCKOM W MPOCKTHOHU
JNEATEILHOCTH. YMEHHE BHJETH MPOOJIEMY, CTaBUTh BOMPOCHI, BHIJBHUIaTh
THITOTE3bI, IaBaTh ONMPEACICHUS MOHATHAM, KIacCU(PUITMPOBATh, HAOIIONATh,
IIPOBOINATH AKCIICPHUMEHTHI, ACIIaTh BEIBOABI M 3aKITIOUSHHUS, CTPYKTYPHPOBATH
Marepuai, OObICHATDH, TOKA3bIBATh, 3AIUIIATH CBOU HJIEH,



e yMeHHE padoTarh C PasHBIMH MCTOUHHMKAMH OHMOJIOTHYECKON HMH OpMaIHH,
AHAJIM3UPOBATh U OLICHMBATh MH(OPMAIHIO, IPe0OPa30BLIBATh HH(POPMALIHIO
13 OJIHOH (DOPMBI B APYTYIO;

¢ yMEHHUC AaJCKBATHO HCIOJb30BaTh PEUEBBIC CPEACTBA I JUCKYCCUU W
apryMEHTAIllMd CBOEM TMO3HMIMH, CPaBHUBATh Pa3HbIE TOUKH 3PEHUS,
apryMEHTHPOBATh CBOIO TOYKY 3PEHUS, OTCTAMBATh CBOIO MO3MIIHIO.

Ilpeomemmnpie pe3yromamol:
1. B nmo3naBarenpHOM (MHTEIUIEKTYAIBHOMN ) chepe:

BBIJICJICHUE CYIIECTBEHHBIX MPU3HAKOB OHMOJOTHUCCKHX OOBCKTOB H
MTPOIIECCOB;

Kiaccu(UKAIUs — OMNPEACICHUE MPHUHAMICKHOCTH OHOJIOTHUSCKUX
00BEKTOB K OMPE/ICIEHHONW CUCTEMAaTUueCKON rpynime;

00BSCHCHHUE POJIH OHOJIOTHH B IMIPAKTHUCCKOM NEATEILHOCTH JIIOACH,
CpaBHCHHE OHOJIOTHMYECKUX OOBCKTOB M IPOIECCOB, YMEHHE JCIaTh
BBIBOIBI H YMO3AK/IFOUCHHUS Ha OCHOBE CPABHCHHS,

yMeHHE padoTaTh ¢ ONPEaSTUTENAMHA, TA00PaTOPHBIM 000PYTOBAHUEM,
OBJIQJICHUE METOJIaMH OHOJIOTHYCCKON Haykd: HAOIIOACHHE M ONHMCAHHE
OMOJIOTHUYECKNX OOBEKTOB M MPOIIECCOB, MOCTAaHOBKA OMOJIOTHUYECKHUX
AKCIICPUMEHTOB M 0OBSICHCHUE UX PE3yIbTaTOB.

2. B 11IeHHOCTHO-OpUEHTAMOHHOM chepe:

3HAHHUC OCHOBHBIX ITPaBHJI MIOBCACHUA B IIPHUPOIC,
AHAJIN3 U OLICHKA NOCICACTBUN ACATCIBHOCTH YCIOBCKA B IIpUpPoOAcC.

3. B cdepe TpynoBoit AeSITEILHOCTH:
e 3HaHHUE U COOMIOJCHHE TTPaBH pabOTHl B KAOMHETE OHMOJIOTHH,
e coOmoneHue mpaBwi paboTel ¢  OWUOJOTMYECKMMHM TNpubopamMu U
WHCTPYMCHTAMH.
4. B sacrernueckoit chepe:
® OBJIQJICHNEC YMEHUEM OIICHWBATh C SCTETUUCCKOW TOUKH 3PCHHS OOBEKTHI
YKABOW MPUPOBI.
Yuawuecs 6yoym snamo:
* yYamuiics yMeeT TOHUMATh MPOTICCChI, TPOUCXOAAIINE B OKPYIKAIOIIEM MHUPE
HAa OCHOBE COOCTBEHHBIX HAOMIOJECHWNA M €CTECTBEHHOHAYYHOTO MOAXO0/A,
(dhopmynupoBaTh HaydHO 0OOCHOBAHHBIEC BHIBOIBI
* y4Yanuiics BJIaICET HAaBBIKAaMU aHAIM3a MH(GOPMAIIAX U IPEJCTABICHUS TIEPET
ayIMTOPUEH PE3YyNIHTAaTOB CBOCH pabOTHI;
* yYamuiics AEMOHCTPUPYET OTBETCTBEHHOE OTHOIIECHWE K MPUPOJE POTHOTO
Kpas, TPUPOAHOMY JIOCTOSTHUIO CBOSH CTPAHBI, TUTAHETHI B IIEJIOM;
* yyamwuiics BiaaeeT WH(POPMAIIMOHHBIM TOTCHIMAIOM O MyTAX MOCTPOCHHS
WHINBUTY AITbHON TIPO(eCCHOHATBHON TPACKTOPHH.
Yuawuecs 6yoym ooyuenwi:
* yyaluiics BiajeeT JadopaTOPpHbIMU MPUOOpaMHu;
* JIEMOHCTPUPYET HEKOTOphie MopdoMeTpuueckue ©  (U3HOIOTHUCCKHC
MOKA3aTe/TN 370POBHS IITKOJIBHUKOB;
* yMEeT CTaTUCTHUECCKHA 00padaThiBaTh PE3yIbTaThl UCCIICIOBAHMIA;



® yMEET NMPEACTABIIATh CBOU PE3YJIBTAThI NIEPEN ayAIUTOPUEH,

* yMeeT paboTarh ¢ HaAyUYHOMW JTUTEPaTypoil;

* ymeeT opopMIIATH PE3YIbTaThl CBOMX MCCIICTIOBAHUN B BHJIC TE3UCOB pedeparon
Y CTaTeu.

CTpykTypa nporpamMmmal

OT1 mukpockona a0 Mmukpoouosoruu (17 yacon)

Teopus. YcrpoiictBo Mukpockomna. [lpaBuna paboThl ¢ MHKPOCKOIOM.
[IpuroroBnenne mnpenaparoB HMcropus OTKPBITHS  MHKPOCKOMNA.  YUEHBIE
MCCJICIOBATENH, BHECIIIUE BKJIAJl B U3YUYECHHE MUKPOOPTraHU3MOB.

Opannysckuii mukpoduonor Jlyun [lacrep (1822 — 1895r), Hemenkuii ydeHbIi
PoGept Kox
(1843 — 1910r) OCHOBOTIOJIOKHHUKH COBPEMEHHONW MHUKPOOMOoiIoTuu. OCHOBHBIE
HAaMpaBJICHUS COBPEMEHHOW MHKPOOUOJIOTHU: TE€HETHUECKas M  KJIETOYHad
WH)KCHEPHUS,  HMCHOJb30BAHWE  MHUKPOOPraHU3MOB U MPOAYKTOB  HX
KUBHEACATEIbHOCTH B MPOMBIIIJIEHHOCTH, CEIbCKOM XO3AWCTBE M MEJUIIUHE,
no0bua HepTH W METAUTOB, OYMCTKA BOJ, IMOUYB, BO3JAyXa OT 3arpsa3HUTENICH,
MOJAICPKAHUE U COXPAHEHUE MOYBEHHOTO MJIOAOPOANS. YCTPOUCTBO MUKPOCKOIA U
npasuja padotsl ¢ HUM. [IpaBuna oOpaieHus ¢ 1ad00paTOPHBIM 00OPYTOBAHUEM.

Xumusg U OUoiorus. XUMHUECKUH COCTaB >KUBOU KIIETKW: HEOPTaHUUYECKUE
(BOZa ¥ MUHEPAJTBHBIE COJIH ) M OPTaHUYECKUE (OCTTKH, )KAPHI, YTJICBO/IbI, BATAMUHBI )
BemecTBa. buomornyueckas posis BOAB B kuBOH KiteTke. DoTocuaTe3. Xopodui.
buonorudueckoe 3HaueHWE IHKUPOB, OCNIKOB, >(HUPHBIX MaceNd, YIJICBOAOB H
BUTAMUHOB JIJI )KU3HEAECATEIbHOCTH OPraHU3MOB.,

Knetka - eauHuna CTPOEHUA, KUBHEACATEIBHOCTH, POCTa W Pa3BUTUA
opranu3mMoB. MHorooOpaszue kiietok. CTpOEHHUE MPO - U SYKAPUOTUUECKON KIIETKH.
JleneHue KIeTKHU.

B3anMocBa3b cTtpoenns M QyHKIHA 9acTe W OpraHoOUAO0B KJIETKH - OCHOBA €€
nesocTHocTh. CpaBHUTEIbHAS XapPaKTEPUCTHUKA KJIETOK PACTCHHM, »XUBOTHBIX,
OakTepult, rpuboB. MccienoBanus mpupojbl ¢ MOMOIIBI0 MUKPOCKOTA.

Bu el TkaHel, oTiMuMe paCTUTEBHON TKAHU OT )KMBOTHOM, 0COOCHHOCTH CTPOCHHUS
1 (DYyHKITAW TKAHEH.

JleMOoHCTpanumn

. Kosnnekiys roroBbIx MUKPOIPENApaToB.

Ilpaxmuxa. llpaktuueckas pabora Ne 1-9. VerpolictBo  Mukpockona.
[TpuroroBnenne u m3ydeHwe Mukponpemnaparos. [Ipasuna paboTsl ¢ 1udpoBEIM
MUKPOCKOTIOM.

[TpurotroByieHHEe MUKPOIMPENAPATOB KJIETOK KOXKHIIBI UCIIyH JIYKA, KJIETOK JIUCTA
AJI0JIEU, TIJIOJIOB TOMATa, IUIIOBHUKA U JIP.

PabGora ¢ roroBbIMU MpenapaTaMyu TKAHEH.

TBopueckas mactepckas «Co31aHue MOJETH KIETKI.

S. bakrepuu (7 4)

Teopus. Ycnosua xu3zHu Oaktepuit. opmMa U CTpoeHUE OAKTEPUATIbHBIX KIIETOK.
Buemnue u BHyTpeHHHE CTPYKTYphl. IloBenenue Oakrepuii. CrocoObl MUTAHMS.
Pacnipoctpanenue m 3Hauenmne Oakrepuii. Pons Oakrepuii B Onocdepe: Oaxrepun



THUCHUS — MUHEpA/M3alliid OPraHUYECKUX BEIIECTB;, OAKTEPUM TOUYBEHHBIC —
mouBooOpasoBaHue; OaKTEpPUH a30T(HUKCHPYIOIIHE — 00OTallleHUE MOYBBI a30TOM;
IUAHOOAKTEPUH.

3HaueHWe OAKTEPUM B KU3HU YEJIOBEKA - MOJIOKUTEIbHAS POJb B XO34MCTBEHHOM
JEATCIBHOCTH. MOJIOUHOKHUCIIbIE, OAKTEPUU OpOKEHUA, OTPULIATEIbHAS — THUCHUE
MPOJYKTOB MUTAHUs, MATOTEHHbIE OAKTepUU BO30OYAMTEIU OOJIE3HEH y 4eIoBEKa,
KUBOTHBIX W pacTeHud. Meronsl OopbObl ¢ Oakrepusmu. llactepuzanus,
CTEPHIN3AIMS, NC3UHDEKITHS.

Ilpaxmuxa. Tlpaktudeckas padora Ne 10-12. IloceB u HaOmomeHWE 3a pOCTOM
Oaktepmii. bakrepun 3y0HOTO HaNéTa.

bakrepuu kapTodhebHOM MaTOUKH.

6. ILiecHeBbie rpudbI (6 4)

Teopus. 1pubbl mpencTaBuTeM 0CO0OTO LApCTBAa XMBOW mpuponbl. [Ipu3Haku
rpuboB. Knaccudukanms rpudos. OcoOSHHOCTH IUICCHEBBIX TPHOOB.

3HaueHue MIeCHEBbIX rpuOoB. J[poxcku. CTpoeHUe W PoOjib APOAOKEH B KU3HU
YEJI0BEKA.

Ilpaxmuxa. llpaktuueckas pabora No 13-15. BelpamuBanue u UCCIEIOBAHUE
miecenn. Mykop, [lernnmi.

BnusiHue Temneparypbl Ha pOCT MJIECHEBBIX U IPOXIKEBBIX TPUOOB.

7. Bopopocau (4 1)

Teopusd. MWuUKPOCKOMMYECKHE BOAOPOCIM — TpyIa HU3MUX PACTCHUM.
OnHOKIETOUHbIC, MHOTOKJIETOUHBIE W KOJIOHMAJbHBIE BOAOPOCIH. OCOOCHHOCTH
CTPOCHUS M KU3HEACATEIBHOCTH. 3HAUYCHHE BOAOPOC/EH B MPUPOAE M KU3HU
YeJI0BEKa.

Ilpakmuxa. llpaktnueckas pab6ora Ne 16-17. M3yueHune OJHOKJIETOUHBIX
BOJOPOCJIEH MO TOTOBBIM MUKPOIIpENaparaM mnpenaparam.

Bonopocnu — obutarenu akpapuyma.

TEMATNYECKOE IINTAHUPOBAHUE
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MeTtoauyeckoe 000pyI0BaHIe:

HUDPPOBASAT JIABOPATOPUSA YUEHUYECKASA (Iludpossie maTunku
ANIEKTPONPOBOAHOCTH, pH, monokenws, Temmeparypsl, aOCOMOTHOTO aBJICHUS,
1u¢poBOH ocIMILIOrpaUUeCKUii TaTIMK, BEChl 3ICKTpoHHBIE yueOHBbIe 200 T
MUKPOCKOT: TM(POBONH WM ONTHUECKHAW C yBeawueHuem ot 80 [1; mabop g
W3TOTOBJICHUS MHUKPOIPENapaToB, MHKponpenaparbl (Habop), COCTUHHUTEIbHBIC
MPOBOJA, MPOTPAaMMHOE OOECIEUCHNE, METOAMYCCKAE YKA3aHWA, KOMILICKT
COITyTCTBYIOITUX 3JIEMECHTOB JIA OMBITOB 1O MEXaHWKE, MOJICKYIApHOH (u3HKe,
ANMEKTPOTUHAMHKE, ONITHKE.



KOMIUIEKT NMOCYJIbl 1 OBOPYIOBAHUSA JIJISI YUEHNYECKUX
OIIBITOB ( IlItarus madoparopusiii xumudecknii: Habop gamex I[lerpu, Habop
WHCTPYMCHTOB TIPEMAPOBAIBHBIX, JIOXKKA JJI CKATAHUS BEIISCTB, CTyMKa
dhapdoposas ¢ mecTukom, HaOOp OAHOK, CKIISTHOK, (DIAKOHOB ISl XPaHESHHS TBEPIBIX
peaktuBoB;, Habop mpubopok (I1X-14, [1X-16); mpubop AA TONyUCHHS Ta30B;
CIUPTOBKA W Toprouee sl Heé€, ¢uubrpoBasbHas Oymara (50 miT.); komba
KOHWYECKas, MaJiouka CTCKIISTHHAS (C PE3WHOBHIM HAKOHEUHWKOM ), dallleuka s
BHITIAPWBAHUS (BBITIAPUTEIbHASA dYalleuka), MEPHBIM NWIUHADP (TJIACTHKOBHIN);
BOPOHKA CTEKIITHHAS (Maas), crakad crekisaabiid (100 mun); razooTBoaHAS TPyOKA.

KOMILJIEKT BJIA’KHBIX TIPEITAPATOB JIEMOHCTPAIIMOHHBIN
repOapuii " lukopactyuiue pactenus';, repoapuii "Kopmoseie pactenus’; repdbapuii
"KynsrypHbie pacteHuda'"; repOapuii "JlekapcTBeHHbIe PpacTeHus', repoOapuit
"MenonocHbie pacteHus'; TepOapmii  "Mopdonorus pacrenuit”; repOapwmii
"OcHOBHBIE TPYNIIBI pacTeHui", repOapuii "Pacturenbubie coodinecTna'”; repbapuit
"CenbCKOXO34MCTBEHHbBIC pacTeHuA ', repOapuil "AnoBuThie pacTeHus ", repoapuil K
KypCy OCHOB TI0 00111eH OHOJIOTHH. )

KommnibrorepHoe o6opyioBanue
HoyTt0yk; npoekrop, HHTEpaKTHBHAS JOCKa

Cnucok urepartypbi:

1. buonorus «ITokpbeITOCEMEHHBIE pacTeHUs: CTPOCHUE 5|
KUBHEACATETBHOCTDY -

2. 6 xmacc muHelnbit kype B. B. [Taceunuk, Beprukans - Mocksa «Jlpodar-
2020r

3. AxumymikuH, V. 3anumarensnas ouosnorus / Urops Axumymikua. — CII6.:

Awmdopa, 2015. - 319 c.
4. Anaromuueckuii atnac / [Tog pen. A. . bopuca. — Munck, 2011. — 256 c.: wi.

5. Amnaromus denoBeka. Teno. Kak sto paboraer/ mox obmieii pemaknmei I1.
Abpaxamca: [nep. ¢ auni. A. AuBaepa]. — M.: ACT, 2018. 256 c.: un.

6. bumny, I'. JI. Araromus u ¢usuoorus: 6onpinoi nomysapHsi atiac / 17 JI.
bumma, E. KO. 3uranosa. — M.: U3gareascTBo «O», 2017. — 272 ¢.: nn.

7. Canosamuenko, 1O. A. bwuojormsa: momarosas mnoaroroska / HOA.
CamoBauueHKO. — M.: Dkemo, 2016. — 320 c.

8. CnpaBoYHHK 110 JICKaPCTBSHHBIM pacTeHusM. / [Tox pen. 3amopokHoro, A. M.

— M.: JlecH. mpom., 1988. — 415 c.

My3el (HaKTOB O UEITOBEKE;
- Pecypc «baza 3HaHuMii mo OWONOTMHM 4YEIOBEKA» COACPKUT YUYEOHUK MO
MOJICKYJIAPHOH OMOJIOTHY YeioBeKa, OnoOXuMuH, (PU3HOJIOTHH, TEH- HOW U OEITKOBOH



UHKCHEPUH,
- Paspgen (bmopasnooOpasme m oxpana mnpupoabl) Web-atnaca «3mopoBbe W
oKpyXkarommas cpema». CHeNUATMCTOB HaBEPHSAKA 3aWHTEPECYET MacITaOHBIN
TeMaTHYeCKHi MH(POPMAMOHHBIA MacCHB HMH(MOPMAIMOHHBIX PECYPCOB  TIO
ouopaszHooOpazuto Poccun. Takke mmeeTcs BO3MOKHOCTb HAWTH HEOOXOIMMYIO
uHpOpMaIMI0O B WHTEPAaKTHBHOW Oa3e maHHBIX «Poccus B mudpax» (ThICSUM
MmoKaszarejeii 1Mo BCeM permoHaM CTpaHbl). Takke pa3MmelneHa OHJIaiHOBas
kaprorpaduueckas cucrema DataGraf Net, mo3Boisiiomas «Ha J€Ty» CTPOHUTH
KapThl, (B TOM YMCJIe COOCTBEHHBIC) W MMPOU3BOINUTH aHAJIU3 UX CYTICPIIO3UIINN;
-Web-Atnac: «Okpy:xaromas cpeia ¥ 310poBbe HaceaeHus Poccumy» . KomiiekcHbIH
TPyA, B KOTOPOM PaCCMaTPUBAIOTCS B TIEPBYIO Odepeb (PAKTOPHI W TMPUUUHBI,
ompeaenstonme 3a0poBbe Hamuu. Oxojo 200 croxeTtoB, Oomee 400 kapt u
Tarpamm;



