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BBEJAEHUE
CoBpemeHHbIN yueOHbIN TPOIIeCC HAITPaBIeH HE CTOJBKO Ha IOCTHXKEHUE Pe3yilb-

TAaTOB B 00JIACTH MPEAMETHBIX 3HAHUMN, CKOJIBKO Ha JIMYHOCTHBIM pocT pedbeHka. O0y-

YeHHUE TI0 HOBBIM 00pa30BaTEIbHBIM CTaHAApTaM MpelyCMaTpUBaeT OpraHu3aluio Je-

ATEIILHOCTU peOeHKa, KOTOpasi CIOCOOCTBYET PACKPBITUIO BHYTPEHHETO MOTEHIIMAJIA

KaXXJIOTO YUCHUKA, PA3BUTHE U MOAJICPKAHUE €0 TaJlaHTa.

OnHNM 13 KITIOYEBBIX TPEOOBAaHUHN K OMOJIOTUYECKOMY O0pa30BaHUIO B COBPEMECH-
HBIX YCJIOBUSX SIBJISIETCS OBJIAJICHUE YYAITUMUCS MPAKTUYECKUMU YMEHUSIMU U HaBbI-
KaMH, MIPOEKTHO — UCCIIE0BATEIBCKON JieaTebHOCTRI0. [Iporpamma «B mMupe 6uoso-
UM HalpaBiieHa Ha (OPMUPOBAHUE Y yUalIUXCAd HHTEpeca K U3yUYEeHUIO OMOJIOTHH,
pa3BUTHE MPAKTUYECKUX YMEHHI, IPUMEHEHUE TMOJYyUYECHHBIX 3HAHUW Ha IMPAKTHUKE,
MOJITOTOBKA YYaIllUXCS K YYaCTUIO B OJIMMIINAHOM JIBUKECHUU.

Peanmnzauust 1gaHHOW TIpOrpaMMbl  €CTECTBEHHOHAYYHOM HANpaBICHHOCTH
MpeAyCcMaTpUBaeT UCIOIb30BaHUE 00OPYIOBaHUS, CPEACTB OOYUYEHUSI U BOCITUTAHUS
entpa «Touka poctay.

Pasznes 1. KoMiieke 0CHOBHBIX XapaKTEPUCTUK 00pa3oBaHusA: 00beM, CO-
JAep:KaHue, IVIAHUPYeMble Pe3yJabTaThl

1.11TosicHuTENBHAS 3aTUCKA

[Iporpamma nomnosnHuTEnsHOTO 00pazoBanus « Touka Pocra» cocraBiena Ha oc-
HOBE HOPMAaTUBHO-IIPaBOBOM 0a3bl

Hopmamueno-npaseogoe obecneuenue
* ®denepanbHbiM 3akoHOM OT 29.12.2012r. Ne273-d3 «O06 obpazoBanuu B Poccwii-

ckor Denepanumy.

* [Ipukaz Munnpocsemnienusi Poccun ot 09.11.2018 Ne 196 «O6 yTBepkieHuu mo-
psiZIKa OpraHU3alliy ¥ OCYIIECTBICHHS 00pa30BaTeIbHOM IEATeTLHOCTH MO JOTIOJ-
HUTEIBHBIM 00111€00pa30BaTEIbHBIM MPOTPAMMAM)).

* Konuenuuei pa3BuTHs TOMOJTHUTEILHOTO 00Opa3oBaHus B PO, yTBep:KI€HHOM pac-
nopstxenueM IIpaBurensctBa PO ot 04.09.2014r. Nel72, nmpukazom MunucrepcTsa
npocsetieHus: PO ot 09.11.2018 r. Ne 196 «O06 yTBepxkaeHUN MOpsIKa OpraHU3a-
MU ¥ OCYIIECTBIICHUS] 00pa30BaTEIHLHON JAEATEIBHOCTH MO JOTOJHUTEIBHBIM 00-
11eo0pa3oBaTeIbHBIM MPOrpaMMam».

* (Crparerueii pa3sutus Bocnutanus B Poccuiickoit @enepanuu Ha nepuof 10 2025
roga (yrBepxkaeHa pacnopsikeHueMm llpaButenbcrBa Poccuiickoit denepanuu ot
29.05.2015 . Ne 996-p).

* [locranoBneHuem [7aBHOTO TrOCYHapCTBEHHOrO CaHWTapHOro Bpada PdD or
28.01.2021 Ne 2 «O0 ytBepxknenuu CanlluH 1.2.3685-21 «l'urnenndeckue HOp-
MaTHBBI U TpeOOBaHMSA K 0OeCTICUeHHIO 0€30IaCHOCTH U (MIIH) O€3BPEITHOCTH IS
YesioBeKka (pakTOpOB CPElbl OOUTAHUSY.

[Iporpamma crmocoOCTBYET O3HAKOMJICHHIO C OpTraHU3aIME KOJUIEKTUBHOTO U
WHJIMBHUIYaJIbHOTO UCCIIEIOBaHMS, 00YUEHHUIO B IEUCTBUH, ITO3BOJIAET YEPEI0BATH KOJI-
JIEKTUBHYIO U UHIUBUIAYAIBHYIO JIEATEIBHOCTh. T€OPETUUECKHI MaTepras BKIOYAET
B ce0sl BOMPOCHI, KACAIOIIUECS] OCHOB MPOEKTHO-UCCIIEN0BATEILCKON IesATENBHOCTH,
3HAKOMCTBA CO CTPYKTYpO# paOOTBhl.

1.2 HoBu3Ha, akTyalbHOCTh U MEJaroruiyeckas 1eaecoo0pa3HoCcTh MPOrpaMMbl



AKTyaJIbHOCTH NporpamMmbl. OTIMUUTEIbHBIE 0COOCHHOCTH MporpaMmsbl. [Ipo-
rpaMmMa HampaplieHa Ha JOPMHUPOBAHUE Y YUAIIUXCSI CTOUKON MOTHBAITUH VIS M3yde-
HUS OMOJIOTHYECKUX HAyK, pacIIMpeHre 3HAHUH 110 OMOJIOTHH M KOJIOTHH, (hOPMUPO-
BaHHME 0CO3HAHHOTO OTHOIIEHUS K MUPY dKUBOU MPUPOIbI, Pa3BUTHE UHTEPECA K METU-
IUHCKUM HayKaM, MOBBIIIEHHE 00pa3oBaresibHOro ypoBHs. [Iporpamma qaet BO3MoOXK-
HOCTB YYaIIMCs BBIOpaTh CBOK «OMOJIOTUYECKHUH ITyTh», U TIOBBICUTH YPOBEHB TOATO-
TOBKH K 9K3aMEHaM.

HoBu3na n1anHoi 00pa3oBaTeibHOM NPOrpaMMbl B TOM, YTO JIaHHAsS porpamma
HOCHUT Pa3BUBAIOIINI XapaKTep, LEIbl0 KOTOPO sBiIsieTcst (POpMUpPOBaHUE MTOMCKOBO-
UCCIIEAOBATEIbCKUX, KOMMYHHKAaTUBHBIX YMEHHI IIKOJIBHUKOB, HWHTEIUIEKTa y4Ya-
IIUXCS.
3aHATHA pa3[esICHbl HA TEOPETUUECKHUE U ITpakTuueckue. [[puyém nearenbHOCTh MO-
KET HOCUTbh KaK IPyIIOBOM, TAK U UHIWBUAYAJIbHBIN XapaKTep.

Ilenarornyeckas mesnecoo0pa3sHOCTb NPOrPAMMBbI 3aKJIFOYAETCS B TOM, YTOOBI: CITO-
cOoOCTBOBATh CUCTEMATU3ALUU OUOJOTUYECKUX 3HAHUM, MOTYYEHHBIX BO BpEMsI
oOyueHus B 00111€00pa30BaTEIBHON HIKOJIE, BOCIIOIHUTH MPOOEIbI, TOMyUYESHHbIE MPU
M3YUYEHUHU TIpeAMETa OMOJIOTHH, PACIIUPUTH UMEIOIIUECS Y YUaIIUXCs TPOTPaMMHbBIC
OMOJIOTMYECKHUE 3HAHUS C 1IEJIbI0 MTOATOTOBKU K AK3aMEHaM, K MOCTYIJIEHUIO B y4eo-
HbIE 3aBECHUS, & TAKKE K OMOJIOTHYECKUM OJIUMITHAAM.

1.3 Lens 1 3a7a4M AOMOIHUTEIBHON 0011€00pa30BaTENbHON MTPOTrPaMMBI

Iesanb: co3nanue yCiaoBHUM ISl yCTIEITHOTO OCBOCHHUS YUAITUMUCS MPAKTUYECKOM CO-
CTaBJISIOIIEH IIIKOJILHOW OMOJIOTHH U OCHOB UCCJIEIOBATEHCKON e TETHHOCTH.

3agaum:
IIpeomemmuuwie:

1. ®opMupoBaHHE CUCTEMBI HAyYHBIX 3HAHUH O CHUCTEME >XUBOW MPHUPOABI U
HayaJbHBIX MPEJCTABICHUN 0 OMOIOTUYECKUX 00BEKTAX, Mpolieccax, sIBICHUSIX,
3aKOHOMEPHOCTSX;

Memanpeomemmuvie:

2. mpuoOpeTeHue OMbITa UCITOJIb30BAHUS METOI0OB OMOIOTHYECKONM HAYKH JIJIS TIPO-
BEJICHUST HECITIOKHBIX OMOJIOTUYECKUX IKCTIEPUMEHTOB;

3. pa3BUTHE YMEHUI U HABBIKOB MIPOCKTHO — MCCIICIOBATEIILCKOM eI TEIbHOCTH;

Jluunocmmuuvle:

4. MOAroTOBKA yYalllMXCs K YYaCTHIO B OJIMMIINAHOM JIBUKECHUU;

5. (opmupoBaHHEe OCHOB IKOJIOTHUUECKON TPAaMOTHOCTH.

[Tpu opranuzamnuu oOpa3oBaTEIHHOTO MPOIECcca HEOOXOTUMO OOPaTUTh BHUMAHUE
Ha CIIEAYIOUIUE aCIIEeKThI:

e coO3MaHue MOPTQOIUO yUYCHHKA, MO3BOJISIIOIIEE OIEHUBATH €T0 JIMYHOCTHBIN

pocrT;

e HCIOJIb30BAaHUE JIMYHOCTHO-OPHUEHTUPOBAHHBIX TEXHOJIOTUN (TEXHOJIOTHUS pa3-
BUTHSI KPUTUUECKOTO MBIIIJICHUSI, TEXHOJIOTUSI MPOOJIEMHOTO 00yUYeHUsI, TEXHO-
Jorus 00y4eHHs B COTPYIHUYECTBE, KEMC-TEXHOJIOT U, METOJ TPOEKTOB);

e OpraHu3anus NPOEKTHOU AEATEIbHOCTH IIKOJIbHUKOB U MPOBEAECHNE MUHU-KOH-
dbepeHIuil, NO3BOJIAIOMIMX IKOJIBHUKAM MPEACTaBUTh UHANBUIYAJbHbIE (WX
TPYIIIOBBIC) MPOEKTHI 110 BEIOPAHHOH TEME.

1.4 OcobGeHHOCTH BO3PACTHOM TPyIIIbl AETEH, KOTOPHIM apecOoBaHa IporpaMmma.



Jlannasi mporpamma npeaycMoTpeHa Ha 15 denoBek pa3HOBO3pPacTHOM Karero-
pun Ha 0a3e IIKOJBI.

Ha 3ansTusx ydaruecs onuparoTcs Ha MOTyYeHHbIC 3HAHUS TI0 OWOJIOTHH, YTO
MTO3BOJISIET OBICTPO U JIETKO OBJIAI€BaTh HOBBIMH 3HAHHUSIMH, IPABUIIHHO M KAY€CTBEHHO
BBITIOJTHSTH MPAKTUYECKUE 3a/IaHMUSI.

1.5 Anpecar nporpamMmsbl, CpPOKH peain3alliy, HAMpPaBICHHOCTh

Ypoeenv npozpammer — 6a30BbIil.

BrlnonHenre HHAMBUTYaIbHOTO 3a/IJaHUS: CAMOCTOSITENbHBINA BEIOOD TEM peOEH-
KOM, UHTEpPECHBbIX M1 u3yueHusa. CocTaBieHue 1iaHa paboThl MO U3YUYEHHUIO TEMBbI,
HAMMCaHUI0 pabOoThI C ONOPOH Ha MPEIOKEHHBIC MTEAAr0oroM BapUaHTHI.

Hanpagnennocms — EcTecTBeHHOHAyYHas!.

Aodpecam npozpammel: ety B Bo3pacte 11 — 18 neT.

B 3TOM BO3pacTe pebeHOK OKa3bIBaeTCs Ha MOPOre peaibHOM B3pOCIION Ku3HH. be3s
JIOCTATOYHON YBEPEHHOCTU B ceOe, MPUHATHUS ceO OH HE CMOXET OMNPE/IeTUTh CBOU
NaTbHEUIINNA MYTh.

[leHTpanabHBIM K€ HOBOOOpPA30BAHMEM IMEPHOAA CTAHOBUTCS CaAMOONPEIECICHHE,
npodeccuoHanbHoe U JTUUYHOCTHOE. CO3/1aeTCsl TaK Ha3bIBA€MbIM KU3HEHHBIN TUIaH:
CTapIIEKJIACCHUK PEIIAET, KeM OBITh (MpodheCCHOHATBLHOE CaMOOTIPEICTICHNE) U KAaKUM
OBITH B CBOEH Oyayle »Ku3HU (JIMYHOCTHOE WJIM MOPAJIbHOE CaMOOTIPE/ICTICHNUE).
Eme onuH MOMEHT, CBS3aHHBIN C CAMOOIPEACICHUEM, - U3MEHECHHUE YUeOHON MOTHBA-
muu.  CrapiiekIacCHUKH, BEAYIIYI0  JeATEIbHOCTh KOTOPhIX  OOBIYHO  Ha3bl-
BalOT y4eOHO-PpO(heCCHOHANIbHOM, HAYMHAIOT paccMaTpUBarTh yuely Kak HEOOXOmH-
Myto 0asy, MpeArnochUIKy Oymyriei mpodeccuoHanbHON AesTenbHOCTH. VX mHTEpe-
CYIOT, IJITaBHBIM 00pa3oM, T€ MPEeIMEThI, KOTOPbIe UM OyIyT HY>KHBI B TaJIbHEHUIIIEM, UX
CHOBa HAaYMHAET BOJHOBATh YCIIEBAEMOCTbD, MOSBIISECTCS CO3HATEILHOE OTHOIIEHUE K
YUYEHUIO

Cpoxu peanuzayuu npozpammot.

[Iporpamma paccuntana Ha 3 rosna oOyueHus. [IpogomKUTENbHOCTh OIHOIO 3a-
HATHS PAaBHO OJTHOMY aKaJIeMHUYE€CKOMY 4acy (45 MUHYT).

I ron oOyuenus — 136 yaca. Yacrora 3aHsaTuii — 4 pa3a B HEAENIO 0 45SMUHYT.

IT ron 06yuenust — 136 yaca. Yacrora 3aHsTuii — 4 paza B HEJEIO 110 45SMUHYT.

III rox oOyuenust — 136 yaca. Yacrora 3aHsaTuii — 4 paza B HEAENIO 10 45MHUHYT.

['pynmbl popMUPYIOTCS € YUE€TOM UHIUBHAYAJbHBIX U TBOPUECKUX CIIOCOOHO-
CTEU JETEH.

Dopma 3anamuil — rpynnoBas. KoinyecTBo yyauuxcsi B TpyIine MakCUMallb-
Hoe — 15, muaumaneHOE — 15.

[Inanupyembie pe3yabTaThl
TpeOoBanus K YPOBHIO 3HAHMI, YMEHUIl 1 HABBIKOB 110 OKOHYAHMIO peasiu3a-
MU NPOTrPAMMBI:
e HMMETH IpeCTaBIeHNE 00 UCCIIeIOBAHUHU, TTPOEKTE, cOOpe U 00padoTke uHDOP-
Malli1, COCTaBICHUH JIOKJIaJa, ITyOJINYHOM BBICTYIUICHUU;

¢ 3HaTbh, KaK BBIOpATh TEMY MCCIIEAOBAHMUS, CTPYKTYPY UCCIEA0BaHMUS;

e YMETh BUJAETH MPOOJIEMY, BbIJIBUTATh TUIIOTE3bI, TUIAHUPOBATH XOJ1 UCCIEI0Ba-
HUS, JaBaTh ONPENENICHUs MOHATUSAM, pabOTaTh C TEKCTOM, JI€JIaTh BBIBOJIBI,



e yMETh paboTaTh B rpyIIIie, MPUCTYIIUBATHCA K MHEHUIO YWICHOB IPYIIIbl, OTCTa-
WBaTh COOCTBEHHYIO TOUKY 3PEHUS;
e BIAJCTh IUTAHUPOBAHUEM U TTOCTAHOBKOW OMOJIOTHYECKOTO AKCIIEPUMEHTA.
1.6 ITnanupyemspie pe3yabTaThl
Ilnanupyemuie pezyniomamnot
JIuunocmmnuie pezynomamel:
® 3HAHUS OCHOBHBIX MPUHIIMIIOB U MPABUJI OTHOIICHUS K KUBOM MPUPOJIE;
® pa3BUTHE IO3HABATEIbHBIX WHTEPECOB, HAMPABIECHHBIX HA H3yUYCHUE KUBOMU
IPUPOJIBI;
e Pa3BuTHE WHTEUICKTyaJdbHBIX YMEHHH (IOKa3bIBaTh, CTPOUTH PACCYKICHUS,
aHAJIM3UPOBATh, CPABHUBATH, JCNIaTh BEIBOIBI M IPYTOE);
® SCTETUYECKOTO OTHOIICHHUS K KUBBIM OOBEKTaM.
Memanpeomemmuoie pezyniomamul:
® OBJAJICHHE COCTABJISIONIMMH MCCIICIOBATEIIbCKON W TMTPOCKTHOU ACATEITHPHOCTH:
YMEHHUE BHJIETHh MPOOJEMY, CTAaBUTh BOMPOCHI, BHIIBUTATh THUITOTE3bI, 1aBaTh
OTIpeICIICHHSI TIOHATHSAM, KJIaCCU(PHUITMPOBATh, HAOIIONATE, IPOBOIUTE IKCIIEPH-
MEHTHI, JIEaTh BBIBOJIGI M 3aKIIFOUCHUS, CTPYKTYPHUPOBATh MaTeprall, OObSICHSITH,
JIOKa3bIBaTh, 3AIHUINATh CBOU HJICH,
® yMeHHUE padoTaTh C pa3HBIMU UCTOUHUKAMH OMOJIOTMYECKON MHGOPMAIIUU, aHa-
JTU3UPOBATh U OIIECHUBATh HH(OpMaIIHIo, TpeoOpa30BbIBAaTh HH(OPMAIIUIO U3 O/1-
HOU (hOPMBI B IPYTYIO;
® yMCHUE aJIeKBaTHO UCITOH30BaTh PEUEBHIC CPEACTBA TSI JUCKYCCUH U apTYMEH-
Tallid CBOCH TMO3WIINW, CPAaBHWBATh Pa3HbIC TOYKHU 3PEHUS, apryMECHTHPOBATH
CBOIO TOYKY 3PEHHS, OTCTaUBATh CBOIO ITO3ZHIIHIO.
IIpeomemmnwie pezynomamot:
1. B no3HaBarenbHOM (MHTEIIEKTYaIbHOM) cdepe:
® BBIJICJICHHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTMYECKUX OOBEKTOB U MPOIIEC-
COB;
e KiIaccu(puKanusa — ONpeeICHIE MPUHAICKHOCTH OMOTOTHIECKUX 00BEK-
TOB K ONPEACICHHON CUCTEMaTUYECKON TPYIIIIE;
e O0OBSCHCHHE POJIM OMOJIOTHUHU B MTPAKTUUICCKOM IEITEIILHOCTH JTFONICH;
® CpaBHEHHE OMOJIOTUYECKUX OOBEKTOB U MPOIECCOB, YMEHHE JIETIaTh BHIBOIBI
¥ YMO3aKJIIOYCHHS HA OCHOBE CPaBHEHUS,
e yMeHHue padoTarh ¢ OMPEASTUTENSIME, TA00OPATOPHBIM 00OPYIOBAHHUEM;
® OBJIJICHUE METOAaMHU OUOJIOTUYECKON HAYKH: HAOIOEHNE U OTTMCcaHue OUo-
JIOTHYECKUX OOBEKTOB U MPOIIECCOB; MOCTAHOBKA OMOJIOTHYECKUX DKCIIEPH-
MEHTOB M OOBSICHCHHE MX PE3yJIbTaTOB.
2. B 1IeHHOCTHO-OpUEHTAIIMOHHOM cdepe:
® 3HAHWE OCHOBHBIX MPABWII MMOBEIACHUS B IPUPOJIE;
® aHAJM3 U OIICHKA MOCIEICTBHI IEATETLHOCTH YEJIOBEKa B IPUPOJIC.
3. B cdepe TpynoBoii n1esTeIsHOCTH:
® 3HaHWE U COONIONICHUE TPaBUJI PabOThI B KaOUHETE OMOJIOTUH;
e coOmofeHue npaBui paboThI ¢ OGMOJOTrHYECKUMH TPUOOPAMU U HHCTPYMEHTAMH.
4. B actetnueckoit chepe:



® OBJIJICHHE YMEHHUEM OLIEHUBATh C ICTETUYECKONU TOUKH 3PEHUsI OOBEKTHI KUBOI
MIPUPOJIBI.
Vuawuecs 6yoym 3namo:

* yYaluiics yMeeT IOHUMATh POLECCHI, IPOUCXOISIINE B OKPYKAIOIIEM MUPE Ha
OCHOBE COOCTBEHHBIX HAOIIOICHUI U €CTECTBEHHOHAYYHOTO 1MoxXoa, hopmynu-
poBaTh HAy4YHO OOOCHOBAHHBIEC BHIBOJIBIL;

* yyalnuiicsl BJaJiee€T HABbIKaMM aHaiu3a WH(OpMAIIMU U MPEACTABICHUS TIEpe]l
ayIMTOpUEn pe3yabTaToB CBOEH paboThI;

* YYAIIMICS JIEMOHCTPUPYET OTBETCTBEHHOE OTHOUIEHWE K NPHUPOAE POIHOIO
Kpasi, MPUPOIHOMY JAOCTOSIHUIO CBOEU CTPAHBI, IIJIAHETHI B LIEJIOM;

* yyamnuiics BiajeeT HHPOPMAIIMOHHBIM MOTEHIIMAIOM O IYTSAX MOCTPOCHUS UH-
JTUBUTYyaJIbHON TPO(PECCUOHAIBHON TPAEKTOPHUHU.

Yuawuecs 6yoym ooyuenwi:
* yyamuiics BiaaeeT JabopaTopHbIMU TPUOOpaAMU;
* JIEMOHCTPUPYET HEKOTOpble MOp(oMeTpruUecKre U (PU3NOIOTHUECKUE TTOKA3aTEH
3JI0POBbSI IIKOJIbHUKOB;
* YMEEeT CTaTUCTUYECKU 00padaThIBaTh PE3YIbTATHI HCCIIEIOBAHUIA;
* yMEET NMPEACTAaBIATh CBOM PE3Yy/bTaThl NIEpe ayJUTOPHUEN;
* yMeeT paboTaTh C HAy4YHOU JIUTEPATypOil;
* yMeeT oOpMIISITh pe3yJIbTaThl CBOMX UCCIIEIOBAaHUN B BUJIE TE€3UCOB pedeparoB U
CTareu.
Pasnen 2. KoMIuieke OpraHu3anMoOHHO-NEAATOTHYeCKUX YCJI0BH i, BKJIOYA-
KA (POPMBI aTTECTAIMU
CTpykTypa nporpammabli
[Ipu u3ydeHun pa3aeiaoB MIKOJIbHUKA CMOTYT MTOYYBCTBOBAThH C€0sl B POJIM YUEHBIX
13 pa3HbIX obnactelt Ononoruu. borannka — Hayka 0 pacTeHHUsX. 300JI0THsl — HaykKa,
MpeAMETOM U3YUYEHUSI KOTOPOH SBJISIOTCS MPEICTABUTEIHU 11apCTBA JKUBOTHBIX. MUKO-
Jorus — Hayka o rpudax. ®usnonorus — Hayka o0 )KM3HEHHBIX ITpolieccax. DKOIOTHUs
— HayKa 0 B3aMMOJEHCTBUAX OPraHMW3MOB C OKpY»Karolen cpefoil. bakrepuonorus
— Hayka 0 OakTepusix. OpHUTOIOTUSI — pa3zen 300J0TUH, TOCBALIEHHBIN N3yUYEHUIO
ntuil. buoreorpadus — Hayka, KoTOopas u3ydaeT 3aKOHOMEPHOCTH reorpaduyecKoro
pacrpoCTpaHEeHHs U paclpeiesieHusi oprann3MoB. CucTeMaruka — Hay4yHasi JUCLIH-
IJIMHA, O KJacCU(HUKAIMKU KUBBIX Oprann3MoB. Mopdosorus n3ydaeT BHEIIHEE CTPO-
€HUE OpraHu3Ma.
2.1. ConeprxkaHue mporpaMmabl
COAEPXAHUE
IEPBBI I'OJl OBYYEHMUS
I[Inanupyemble pe3ybTarhbl:
JIMYHOCTHBIE:
- 3HAHHWE OCHOBHBIX NMPUHIIMIIOB U MPABUJI OTHOILICHUSI K KUBOMU MIPUPOJIE, OCHOB 3]10-
pPOBOTro 00pasa KU3HU U 3A0POBbECOEPEraroIINX TEXHOIOTUH;

- q)OpMI/IpOBaHI/Ie IMOHHUMaHHWA HCHHOCTHU 3JO0POBOI0 U 0e30macHOTO 06p8.33 KHU3HH,



- c(hopMHpPOBAHHOCTb MMO3HABATENILHBIX UHTEPECOB U MOTHBOB, HAIIPABJICHHBIX HA
M3yYEHHUE JKUBOW MPUPOABL; NHTEJUIEKTYaJIbHbIX YMEHUH (JI0Ka3bIBATh, CTPOUTH pac-
CYXXIEHUS, aHAIM3UPOBATh, CPABHUBATB, JEJIaTh BBIBOJIBI U JIP.); 3CTETUYECKOTO OTHO-
IICHUS K )KUBBIM OOBEKTaM.

MetanpeaMeTHbIe:

- YMEHHE OpraHu30BaTh CBOIO yUE€OHYIO JIEATEIIbHOCTh: OMPEICNATh Ledb padoThI,
CTaBUTH 33Ja4H, IUIAHUPOBATH — OMPEAEIATh MOCIEA0BATEIbHOCTh JEHCTBUN U MPO-
THO3UPOBATH PE3YAbTaThl PabOThl. OCYIIECTBISITH KOHTPOJIb U KOPPEKIHMIO B Clydae
oOHapy>KeHUsl OTKJIOHEHUHN U OTIIMYUMA TIPU CIAMYCHUH PE3YIIbTATOB C 33JJaHHBIM 3TaJlo-
HoM. OIleHKa pe3ysIbTaToB pabOThl — BBIJICJIICHUE U OCO3HAHUE YUalllUMCS TOTO, 4YTO
y>K€ YCBOEHO U YTO €Il MOAJIEKUT YCBOCHHUIO, 0CO3HAHME KAaYECTBAa U YPOBHS yCBOE-
HUS;

- OBJAJCHUE COCTABJIAIOIIMMU HCCIIEIOBATEIILCKOM U INPOEKTHOM JEATEIBHOCTH,
BKJIIOYas YMEHHUS BUAETh NPOOJIEMY, CTaBUTh BOIPOCHI, BBIABUTATh TMIIOTE3bI, 1aBaTh
ONpEENCHHS MOHATUSAM, KJIacCU(ULIUPOBATh, HAOMIOAATh, IPOBOAUTH SKCIIEPUMEHTHI,
JIeNaTh BHIBO/IBI M 3aKIIFOUEHUS, CTPYKTYPUPOBATh MaTepuall, OObsICHATh, JOKa3bIBaTh,
3aIIMIIATh CBOU UJEH;

IIpeameTHbIE:

- yMmeHuwe paboTaTh C pa3HbBIMU HCTOYHMKAMU HH(POpPMAIMU: TEKCTOM y4deOHHUKa,
HAyYHO-TIOMYJISIPHON JIUTEPATYPO, CIOBApSIMU M CIIPABOYHUKAMU; aHAJIU3UPOBATh U
OIICHUBATh HH(POPMAITHIO, TPEOOPA30BLIBATH €€ U3 OHOU (POPMBI B IPYTYIO;

- YMCHHC CO3daBaThb , IIPUMCHATL U HpeO6paBOBBIBaTI> 3HaKN U CMMBOJIbI, MOACIIN H
CXCMBbI IJIA PCIICHUA y‘-I€6HI>IX H ITI03HAaBATCJIBHBIX 3aJa4

- yMeHHUE paboTaTh C pa3HBIMU HCTOYHHKAMU OWOJIOTHYECKON MH(GOPMAITUN: HAXOIUTh
Ouonornyeckyro HHPOPMAIMIO B TEKCTE yueOHUKA, HAyYHO-TIOMYJISIPHOM JIUTEeparype,
OMOJIOTUYECKUX CIIOBAPSAX U CIPABOYHHUKAX.

Yuawuecs 6yoym 3namo:

YMEET BBIJICIISATH CYIIECTBCHHBIC TPU3HAKU OMOIOTHICCKUX O0BEKTOB (OTINYH-
TEIHHBIX MPU3HAKOB KMUBBIX OPTAaHU3MOB; KJIETOK U OPTaHU3MOB pacTEHUM, rpuOOB U
OaxTepwit;

yMeEeT OOBSICHATH POJIb OMOJIOTUY B MPAKTUYECKOM IEATETLHOCTH JIIO/ICH; MecTa
Y POJIA YEJIOBEKa B MPHUPOJE; POJACTBA, OOIIHOCTH MPOUCXOXKICHUS W IBOJIIOIIUHU pac-
TEHUH ¥ )KHBOTHBIX (Ha IIPUMEPE COMOCTABIICHUS OTICIIBHBIX TPYIII); POJIA Pa3THIHbIX
OpraHU3MOB B KU3HHU YEJIOBEKA; 3HAUECHUSI OMOJIOTUYECKOTO PA3HOOOpa3us I CoXpa-
HeHus 6uocdepsr;

yMEeT CpaBHHMBATh OMOIIOTUYECKHE OOBEKTHI U TPOIECCHI, YMETh JENaTh BbI-
BOJIbI ¥ YMO3aKIIFOUCHHSI HA OCHOBE CPaBHEHUS,

yMEET BBISBIISITH MPUCTIOCOOJICHUSI OPTAHU3MOB K CpeJie OOMTaHUS; TUIIBI B3au-
MOJICHCTBHS Pa3HBIX BUIOB B 9KOCUCTEME; B3aMMOCBSI3U MEX Ty 0COOCHHOCTSIMH CTPO-
€HUS KJIETOK, TKAHEH;



Yuawuecs 6yoym ooyuenwi:

BJaJieeT MpaBUIaMH PaOOTHI C OMOIOTHUECKUMH MTPHOOpaMU M HHCTPYMEHTaMHU
(npenapoBaibHBIE UIVIbL, CKAJIBIIEIH, JIyIIbl, MUKPOCKOIIBI).

yMEeT CpaBHHUBATh OMOJIOTMYECKHE OOBEKTHI M MPOIECCHl, YMETh JIeJaTh BbI-
BOJIB M1 YMO3AKJIFOUEHHSI HA OCHOBE CPaBHEHUS

BBenenue. ( 2 yaca) Bo BBeeHuu yyamiyecs 3HaKOMSITCS € TNIAHOM PaOOTHI U TeX-

HUKOM 0€30MMacCHOCTHU TPH BBHIMIOJTHEHUH JIA0OPATOPHBIX PadoT.
1. "3 yero cocrout pacrenne? (20 4acos.)
CrpoeHune pacTUTENbHOM KIETKH.
Teopusa Kopenb. Bunbl kopHeil. BetBienue kopas. 3Hauenue kopHs. [loder. Ctpoenue
nobera. CtpoeHue nouek. Bugonsmenenus nodberos
JIuct. Ctpoenue koxuibl Tucta. CTpOEHUE MSIKOTH JINCTA. 3HAYEHUE JKHUIIOK JIKCTA.
Brinenenue pacrennem kucnopona. Mcnapenue Boabl pacteHueM. Jlucronasn.
Crebenb. Ctpoenue credia. OyHKIUU cTeds
LIBetok. CTpoeHuE U 3HaYECHHE LIBETKA.
[Tnoxel. Crpoenue u 3HaueHre. CnocoObl pacpoCTpaHEHUs
Cems. CTpoeHHE U COCTaB CEMSIH
IIpaxkmuxka JlabopatopHas pabota « CTpOE€HHE KOKHULIBI JIYKay.
JlaGoparopnas padota «JIBUKEHHE IUTOILIIA3MbD»
Jlaboparopnas pabota «OnpeaeneHue 30Hbl POCTa KOPHSI»
Jlaboparopnas pabora «CTpoeHHE MOYCK»
OnbiT «Bbigenenue kucnopoaa pacrennem». Onsit «McnapeHue BoJbl JUCThIMI)
[Ipaktruueckas pabora «OnpenenaeHue Bo3pacra cTBoja 1o cnwry» JlaboparopHast pa-
6ora «IlepenBmkeHue BOAbI U MUHEPATBHBIX cOJiel 1Mo cTedmo» JlaboparopHas pa-
0ota «/[BrmkeHne opraHnYecKrX BemecTB 1Mo cTtedmo» Jlaboparopuas padora «CTpo-
enue cemeHu Qaconu» Jlaboparopnas pabora «CTpoeHre ceMeHH TIIeHUIb Jlabo-
paropHas padora «CocTaB CEMSIH»
2. Kak :xxuBet pacrenue? (11 yacos)
Teopusa. Kak nutaerca pacrenue? Bo3ayuHoe nutanue pacteHui. [louBeHHoe nura-
Hue pacTeHuil. Ynoopenus. Buasl ynoOpenuii. [lutanue u poct mpopoCTKOB.
Kak pacret pactenue? PocT kopHelt u modera. Kak Mo>kHO TOBJIUSTH HA POCT pACTEHUS.
Bo3szeiicTBue 4denoBeka Ha KOpPHEBBIE CUCTEMBI KYJIbTYPHBIX pacTeHuil. OOpaboTka
nouBbl. [Tonus n ocymenue noussl. @opMUpOBaHKUE KPOHBI pacTeHui. llpuiunka u
NUKUpoBKa. J{pInT i1 pactenue? [{pixanve kopHel. [[pixanue nuctbeB. JlpixaHue ce-
MsH. Kak nBuraercs pacrtenue? J[BuxeHne cTeOns U JINCTHEB.
Kax npopacraet cems? YcnoBust npopactanus ceMsiH. BexoxecTs cemsiH. Cpok 1o-
ceBa. [myOuHa 3a7€/IKM CEMSIH.
Ilpaxmuxa. Tlpaktraeckas pabora «O0pa3zoBaHNE OPTaHUYECKUX BEIISCTB HA CBETY»
[Ipaktuueckas pabora «BnusiHue ynoOpeHuit Ha pocT pactenus» [Ipakrtuyeckas pa-
6ora «lIpumunka rmaBHoro kopHs» [IpakTrueckas padora «Pa3Butre 60KOBBIX 1M0OE-
TOB»
[Ipaktruueckas pabora «BinusHue pUTOropMOHOB Ha POCT U Pa3BUTHE PACTEHUI
Jlaboparopnas pabota «Pa3Butre mpopoCTKOB»
OnbIT «3HaYeHne BO3AyXa AJIsl pOCTa U pa3BUTHS KOPHEI»
OnebIT «/IpIXaHUE JTUCTHEB



OnebIT «/IpIXaHuE cCEMSIH»

[TpakTrueckas padora «JIBuxenue credis pacterus» [Ipaktudeckas padota «/[Buxke-
HUE JMCTHEBY

[IpakTrueckas padbota «BiusHue pa3nuyHbIX YCI0BUI Ha MpopacTanue ceMsan» [Ipak-
THYecKas padora «OnpeneneHne BCX0XKECTH CEMSH

3. Beipactu cam. (6 yaca)

Teopus. TlpumeHeHUE TOJNYYEHHBIX 3HAHUU Ha mpakTuke. O3elIeHEHUE MIKOIbHBIX
kiym0. [locanka u yxoj 3a pacTeHUSIMU.

Ilpaxmuxa. Tlpaktudeckas pabora «Ilocagka cemMsH B KOHTEHHEpPHI M OTKPBITHIN
rpyHT» [lpakTuueckas padora «IlukupoBanue paccaabl IBETOUHBIX KylbTyp» [Ipak-
TU4ecKas pabora «Bbicagka paccajbl IBETOYHBIX KYJIBTYP B OTKPBITHIA rpyHT» [Ipak-
TUYECKasi padoTa «YX0/ 3a [BETOYHBIMU KIyMOaMm»

4.0T MuKpoOcKona 10 MUKpoOuoJsioruu (17 yacos)

Teopus. YctpoiictBo Mukpockomna. [IpaBuiia pabotsl ¢ MuUKpockornom. [Ipurorosie-
HHE npenaparoB McTopus OTKPBITHS MUKPOCKOIIA. Y YEHBIE HCCIIEI0BATENHN, BHECIIINE
BKJIaJ B U3yYEHUE MUKPOOPTaHU3MOB.

@®paniy3ckuid mukpoouosnor Jlyu I[Tactep (1822 — 1895r), Hemenkuii yuenslii Poobept

Kox
(1843 — 1910r) OCHOBOIOJOXHUKKA COBPEMEHHOM MHUKpoOHosoruu. OCHOBHBIE
HaIpaBJIeHUs] COBPEMEHHON MUKPOOMOJIOTUN: TEHETUYECKAs U KIETOYHAs! NHKEHEPHS,
UCIIOJIb30BAHNE MUKPOOPTAaHU3MOB U MPOLYKTOB UX JKU3HEAESITEIIBHOCTA B IIPOMBIIII-
JIEHHOCTH, CEJIbCKOM X0341CTBE U MEIULIMHE, 100bIYa He()TU U METAJLIIOB, OUMCTKA BOJ,
[I0YB, BO3/lyXa OT 3arpsi3HUTEIIEH, OAIEPKAHUE U COXPAHEHHE ITOYBEHHOTO IIJI0J0PO-
nusi. YCTpOWCTBO MUKPOCKOIIA U TipaBuiia pabotel ¢ HUM. [IpaBuia obparmienus ¢ na-
O6opaTopHbIM 000PYIOBAaHUEM.

Xumus U OuoaoTHsl. XUMUYECKUN COCTaB KHUBOW KIICTKH: HEOpraHudeckue (Boaa
Y MUHEpAJIbHBIE COJIM) U OpraHuyYecKue (OeNKu, KUPbI, YIIEBObl, BATAMUHBI) BELIe-
ctBa. buosoruyeckas poiib Bojbl B *KKBOM KieTke. doTtocunTte3. Xnopoduui. buoso-
TMYECKOE 3HAYEHHE KUPOB, OETKOB, F3(DUPHBIX Macel, YIJIEBOJOB U BUTAMUHOB IS
KU3HENAECATEITBHOCTH OPTAHU3MOB.

KieTka - equHuLIa CTPOEHUS, KU3HEACATEIBHOCTH, POCTA U PA3BUTHSI OPTaHU3MOB.
MHoroo6pa3zue kiietok. CTpoeHue mpo - U 3YKapUOTHIECKOU KIIETKH. J{eJIeHne KIETKHU.

B3auMocBs3b cTpoeHus U GyHKIUN YacTei U OpraHOUJ0B KJIETKU - OCHOBA €€ 1ie-
noctHocTu. CpaBHUTENIbHASI XapaKTEPUCTHKA KJIETOK PACTEHUH, dKUBOTHBIX, OAKTEPHIA,
rpu6oB. VccnenoBanust mpupobl ¢ MOMOIIbI0 MUKPOCKOTIA.

Bunpl TkaHel, OTIIMYue pacTUTEIHLHON TKaHU OT )KUBOTHOM, 0COOCHHOCTH CTPOCHHUS U
(YHKIMU TKaHEH.

JleMoHCTpauuun

. Kosnekuus roroBeIX MUKpOIPENapaTos.

IIpakmuxa. llpaktudeckas pabora Ne 7-16. YerpoiictBo Mukpockona. [Ipurorosnenue
U U3ydeHue MUKporpenaparoB. [IpaBuna paboTsl ¢ HUPPOBBIM MUKPOCKOTIOM.
[IpuroroBneHrne MUKpPOIIPENAPATOB KIETOK KOMKHUIIBI YELIYyH JIyKa, KIETOK JINCTA 3J10-
Jieu, TIJI0JJ0OB TOMara, UIOBHUKA U JIp.

Pabota ¢ roroBeIMH MpernaparaMmu TKaHEH.

TBopueckas mactepckas «Co3naHne MOIAEIHN KIETKWY.



5. bakrepuu (7 4)
Teopusa. YcnoBusi xxu3HM Oaktepuil. dopMa U CTPOCHHE OaKTEpHUATHLHBIX KIIETOK.
Buemnne u BHyTpeHHHE CTpyKTypbl. [loBenenune 6akrepuii. CiocoObl nutanus. Pac-
pocTpaHeHHe U 3HaueHue Oakrepuii. Ponb 6akTepuii B Onocdepe: 6akTepun THUCHUS
— MUHEpAJIM3alis OPraHMYeCKUX BEIECTB; OAKTEpUU MOYBEHHbIE — TOYBOOOPA30Ba-
Hue; 6akTepuu a30TUKCHpyIolue — 000oTaneHNe MOYBHI a30TOM; IMAHOOAKTEPHUH.
3HaueHue OaKTEpHid B )KU3HH YEJIOBEKA - MOJIOKUTEIbHAS POJIh B XO35UCTBEHHOM JIesI-
TEIHHOCTH: MOJIOYHOKHCIIbIE, OaKTEepUK OpOKEHUS; OTpUIATelIbHAsT — THUEHHE TpO-
JYKTOB MUTaHUA, TAaTOTeHHbIE OaKTepuu BO30yIUTEIN OOJIe3HEHN y YenoBeKa, KUBOT-
HBIX U pacTeHu. MeToasl 00pbObI ¢ OakTepusimu. [lactepuzanusi, cTepuinsaus, 1e3-
uH)EKIHs.
Ilpaxkmuxa. Tlpaktuueckas padora Ne 17-19. TloceB u HabmroneHue 3a pocToM OakTe-
puii. bakrepuu 3yOHOrO Hanéra.
bakrepun kapToQenbHON MaTOYKH.
6. Il.iecueBbie rpudbI (6 4)
Teopus. I'puObl IpeacTaBUTENN 0COOO0TO LApCTBA KUBOM Tpupoabl. [Ipu3Haku rpuloB.
Knaccuduxanus rppu6oB. OcOOEHHOCTH TIIIECHEBBIX TPUOOB.
3HayeHue MIeCHEBBIX rpuooB. poxoku. CTpoeHHE U posib JPOAOKEH B )KU3HU YEIIO-
BEKa.
IIpaxkmuxka. Ilpaktaeckas padora Ne 20-22. BeipamyuBanue 1 UCCIE€I0OBaHUE MIJIECEHU.
Mykop, llennnu.
BrusHue TemnepaTypsl Ha pOCT IUIECHEBBIX U IPOXKIKEBBIX TPUOOB.
7. Bonopocau (8 u)
Teopusi. MUKpPOCKOIIMYECKHUE BOAOPOCIN — TpyNIa HU3IMIMUX pacTeHuil. OIHOKIETOU-
Hbl€, MHOTOKJIETOYHBIE U KOJIOHHAJIbHBIE BOAOPOCIU. OCOOEHHOCTH CTPOCHHUS U JKU3-
HEIESITEIBHOCTH. 3HAYEHUE BOIOPOCIIEH B IPUPOAE U KU3HH YEIOBEKA.
IIpakmuxa. Ilpaktnueckas padora Ne 23-24. M3yuyeHne OgHOKJIETOYHBIX BOAOPOCIIEH
10 TOTOBBIM MUKpOTpenapaTam npenaparam.
Bonopocnu — obutarenu akBapuyma.
8. Jlaboparopus «buonnaukauus» (5 4)
Teopus. buonHaukamus OKpykaromen cpenbl. Jlnxenonnaukanus. UToropoe 3anstue.
Ilpaxmuxa. Tlpaktudeckas padora Ne 25-26.MccnenoBanre TOKCHYHOCTH OTXOJIOB C
MOMOIIBIO OBCA MTOCEBHOTO.
9. Paccka3bl mo omosnoruu (20 yacos)
Teopus. buonuka, ee Buabl. HelipoOnonnka. ApXuTEKTypHO-CTpOUTENbHAsS OMOHUKA.
buorek. buomnmernka. buomumukpus. Utorosoe 3ansrue.
Yuennueckas koHpepernmus. «Beinarommuecs ononorny. «Mcropus 6nomorumy.
Konkypc coobmiennii yaamuxcsi. «Moe 1rooumMoe KUBOTHOE». «17 COBpEeMEHHBIX TEX-
HOJIOTUM, KOTOPBIE JIFOJIY [T03aUMCTBOBAIIA Y TIPUPOIBD.
IIpakmuxka. 1lonroroBka M 3amuTa TBOPYECKUX OTUYETOB O MPOBEACHHOW MCCIIEN0Ba-
TeIbCKON padore.
JlaHHbIe 3aHATUS TPOBOAATCS B (hopMe KOH(DEPEHIIUU WU KPYTIIOTO cToJA (B TEUEHHE
roja). Yuaiiuecs BBICTYNAIOT C KPAaTKUMU TBOPYECKHMMHU OTYETAMHU MO W3YUYEHHBIM
npoOiieMaM, pacCKa3bIBalOT O Pe3yIbTaTax CBOMX MCCIIEIOBAHUM.

10. «JIabopaTopus JleBeHryka» (5 4acoB)



Teopusa. Metonpl HayuyHOTO UccienoBanus. JlaboparopHoe o6opyaoBaHue U IpuOOPbI
IUTSL HayYHBIX HcclieqoBaHuil. MicTopus n300peTeHnss MUKPOCKOTIA, €ro YCTPOUCTBO U
npasuia padoTel. TeXHHKa MPUTOTOBIIEHHUS BPEMEHHOI'O MUKponpenapara. Pucyem no
MpaBHJIaM: TIpaBHia OMOJIOTMYECKOTO PUCYHKA.
Ilpakmuueckue nabopamopnsie padomol:
- YCTpONCTBO MUKPOCKONIA
- [IpuroroBienne u paccMaTpUBaHUE MUKPOIIPENIAPaTOB
- 3apucoBKa OMOJOTUYECKUX 0OBEKTOB
IlIpoexkmuo-uccnedogamenvckaa 0eamenabHOCHb:
- Munu — uccnenoBanue «Muxkpomupy (padoTa B rpynmnax ¢ noclieayromieil npe3eHra-
1uen).
11. IlpakTnuyeckas 6oranuka (16 yacon)
Teopus. ®enonornyeckue HaobmoneHus. Benenne nHeBHUKa HaOmoneHuid. ['epOapuii:
o0opyoBaHuE, TEXHHKA cOOpa, BBICYIIMBAHMS W MOHTUPOBKHU. IIpaBuna pabota c
omnpenenuTensaMu (Te3a, anturesa). Mopdooruueckoe onrcaHue pacTeHUM 1o IJ1aHy.
Penkue n ucuesaronme pacrenusa bamkoprocrana.
lIpaxmuxka. Ilpakmuueckue u 1adopamopmnvie padbomol:
e Mop@donoruueckoe OucaHue pacTeHUM
e OmnpeneneHre pacTeHU 10 repoapHbIM 00pa3am U B OE3TUCTBEHHOM COCTOS-
HUU
e MonTHupoBKa repoapus
Ilpoekmno-uccneoosamenvckasn 0eamenabHOCHb:
e (Coznanue karanora «BumgoBoe pazHooOpa3ue pacTeHUM MPUIIKOIHHOU TeppH-
TOPUI
e IIpoekr «Penkue pacrenuss KpacHospckoro kpas»
12. IIpakTHyeckas 30010rus (7 4acoB)
Teopus.
e 3HAKOMCTBO C CHUCTEMOM KUBOW MPUPOJIBI, IAPCTBAMHU KHUBBIX OpraHn3mMoB. OT-
JTUYUTEIbHbIE TPU3HAKHU )KUBOTHBIX Pa3HbBIX [APCTB U CUCTEMATUUYECKUX TPYIIIL.
e JKu3Hb )KMBOTHBIX: OIIPENICIICHHUE )KUBOTHBIX IO CIIeaM, TPOLYKTaM KU3HEIEs-
TenbHOCTH. ONMCaHue BHEIIHETO BUAA AKUBOTHBIX 1O IiaHy. O yeM pacckasbl-
BalOT CKEJIEThl KUBOTHBIX (masieoHtonorust). [lumesrsie nenouku. XXKu3up xu-
BOTHBIX 3UMOU. [Togkopmka mTwil.
llpaxkmuxka.
Ilpakmuueckue u nabopamopHwie padomol:
e Pabota no onpeaeneHnIo JKUBOTHBIX
e (CocraBiieHUE MUIIEBBIX IIEMTOYEK
e OmnpeneneHue 3KOJIOTUUECKOW TPYIIIbI ) KUBOTHBIX IO BHEIIHEMY BUILY
o ®deHosOrMYeCcKUEe HAOMIOAEHUS «3UMa B )KU3HU PACTEHUN U KUBOTHBIX)
IIpoexmno-uccnedosamenvckas 0eamenbHOCMb:
e Munu — uccnenoanue «lITuipl Ha KOpMyIIKe»
e Jlpoexr «KpacHas kHura xuBoTHbIX KpacHosIpcKoro kpas»
13.buonpakTuxkym (6 yacos)



Teopusa. YuebHO - HcclieoBaTeNnbCKas AesTeNbHOCTh. Kak mnpaBuiibHO BbIOpaTh
TEMY, ONPEAEINTD LENb U 33a/1a4l uccieqoBaHus. Kakue cylecTByroT METOABI HCCie-
noBanuil. [IpaBuia opopmienus pe3ynsraroB. Microunuku nHpopmanmu (Oubnuoreka,
uHTEpHET-pecypebl). Kak ohopMuTs muChbMEHHOE COOOIIEHNE U Tpe3eHTainto. OcBo-
eHHue 1 oTpaboTKa METOIMK BBIPAIIMBAHUS OMOKYIBTYp. BBINONHEHNE CaMOCTOSTENb-
HOTO MCCJIEIOBAHUA MO BhIOpaHHOMY Moayiio. [IpencraBnenue pe3ynbTaroB Ha KOH-
¢depennun. OTpaboTKa MPaKTUUECKON YacTH OMMMITMATHBIX 3a/1aHUH C IIeNIbIO TUAarHO-
CTUKH NOJIyYEHHBIX YMEHHI U HABBIKOB.

Ilpaxmuxa.
Ilpakmuueckue u nabopamopusie padomul:

e Palbora ¢ uadopmarueii (mocemenne ONOINOTEKN)

e  OdopmieHne ToKIaaa U MPE3EHTALMH 110 ONPEIEICHHON TeME

Ilpoekmuo-uccneoosamenvckasn 0eamenabHOCHb:

Monyab «@PU3H010THs PACTEHHID)

e JIBM)KEHUE pACTCHUU

e BiusiHHE CTUMYISTOPOB POCTA HA POCT U PA3BUTUE PACTECHUI

e [Ipopacranue ceMsH

e BiusiHUE NPUIIUIKY HA POCT KOPHS
Moayab «IK0JIOTrH4eCKUul MPAKTUKYM»

e OmnpenesieHUE CTENEHU 3arPSA3HEHUS BO3IyXa METOA0M OUOWHIUKAIWY;

e OmnpeneneHre 3abUICHHOCTH BO3yXa B IOMEIICHUSIX

BTOPOM 'Ol OBYYEHUSA
Ilnanupyemble pe3yJibTaThl:
JIn4HOCTHBIE:
- (hopMHpOBaHUE OTBETCTBEHHOTO OTHOIICHUSI K YUYE€HHUI0, TOTOBHOCTHU M CITOCOOHOCTH
K CaMOpPa3BUTHIO U CaMOOOpPa30BAHHMIO HA OCHOBE MOTHUBALIMM K OOyYEHHIO U MO3HA-
HUIO

- opMHpOBaHKE TUYHOCTHBIX MPECTABICHUH O IIEHHOCTH IIPUPOJIbI, 0CO3HAHWE 3HA-
YUMOCTH M OOITHOCTH ITI0OATBHBIX MTPOOJIEM UeTIOBEUCCTBA;

- hopMUpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIEHUU U COTPYIHUYECTBE
CO CBEPCTHHKAMH, CTApIIMMH M MIIAJIIIMH B Ipoliecce oOpa3oBaTelIbHON , 00IIe-
CTBEHHO TOJIE3HOM, y4eOHO-UCCIIeN0BATEIbCKOM, TBOPUECKOW U JIPYTUX BHIIOB JICs-
TEJIbHOCTH.

MeTanpeaMeTHble:

- yMmeHue paboTaTh C pa3HbIMU HCTOYHMKAMU HH(POpPMALMU: TEKCTOM Yy4deOHHUKA,
HAyYHO-TIONYJISIPHON JIUTEPATYpPOl, CIOBapsIMU M CIIPABOYHHKAMU; aHAJIU3UPOBATh U
OIICHUBATh HH(POPMAITHIO, TPEOOPA30BLIBATH €€ U3 OHOU (POPMBI B IPYTYIO;

- YMCHHC CO3J1aBaTh , IPUMCHATb U Hp€O6p330BBIBaTB 3HaKHN U CMMBOJIbI, MOACIIN H
CXCMBbI IJIA PCIICHUSA y‘I€6HI:~IX M IIO3HABAaTCJIBHBIX 3aJa4



- yMeHHue paboTaTh C pa3HbIMU UCTOYHUKAMU OMOJIOrMYeCKOM MH(GOPMAaLIUU: HAXOAUTh
Ononornyeckyro nHMOPMAIMIO B TEKCTE yueOHNKA, HAYYHO-TIOMYISIPHOM JTUTEpaType,
OMOJIOTMYECKHX CIOBApsIX U CIPAaBOUHUKAX

IIpeamerHbIe:

-00bsSICHEHHE POJIM OMOJIOTHUU B MIPAKTHUYECKOW NEATEIHHOCTH JIFOJCH; MecTa M POJIn
YelloBeKa B MPHUPOJIC; POJICTBA, OOITHOCTH MIPOUCXOXKICHUS U SBOJIIOIIMHA PACTEHUN U
’KUBOTHBIX (Ha TIPUMEpPE COMOCTABIICHHS OTIEIBHBIX TPYII); POJIU Pa3IUIHBIX Opra-
HU3MOB B JKU3HH Y€JI0BEKA; 3HAUCHU ST OMOJIOTHIECKOTO Pa3HOOOpasHsi IJIsl COXPAHCHUS
ouocdepsr;

-(bOpMI/IpOBaHHC OCHOB JKOJIOTMYECKOH I'PaMOTHOCTH : CITOCOOHOCTH OLCHUBATL IIO-
CICACTBUA ACATCIbHOCTH YCJIOBCKA B IIPUPOAC, BIIMSAHHUC (bﬂKTOpOB PHUCKa HA 3T0POBLC
YCJIOBCKA.

Vuawuecs 6yoym snamo:

yMeeT aHaJIM3UpPOBaTh, CPABHUBATH, KIaCCH(PHUIIMPOBATh U 0000IIaTh (aKThl U
SIBJICHUS. BBISBIIATH IPUYUHBI U CIICACTBUS MPOCTHIX SIBIICHUH.

yMEET OCYIIECTBIISITH CPAaBHEHUE, CEPHAIMI0 M KJIaCCHU(PUKAIIUIO, CaMOCTOsI-
TEJIBHO BBIOMpas OCHOBAaHUS W KPUTEPHUH I YKa3aHHBIX JIOTHYECKUX OICpAaIlHii;
CTPOUTH KJIacCU(PUKALNIO HA OCHOBE JUXOTOMUYECKOTO JieJIeHus (Ha OCHOBE OTpHUIIA-
HHS).

YMEET CTPOUTH JIOTHYECKOE PAaCCyKICHHE, BKIIOYAIOIIEE YCTAHOBJICHHE IPH-
YUHHO-CJICACTBEHHBIX CBS3CH.

YMEET CO3/1aBaTh CXeMaTHUECKUE MOJICIIN C BBIJICIICHHEM CYIIIECTBEHHBIX XapakK-
TEPUCTUK OOBEKTA.

YMEET COCTaBJISITh TE3WCHI, PA3INYHBIC BHUJIBI IUIAHOB (MPOCTHIX, CIOKHBIX H
T.11.). [IpeoOpa3oBbiBaTh MHGOPMALIUIO U3 OJHOTO BUJIA B APYroi (TaOIUIly B TEKCT U
np.).
Yuawuecs 6yoym ooyuenwi:

yMEeT BBHIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(OPMAITHH.

YMmeeT onpenensiTh BO3MOKHbIE HCTOUHUKHA HEOOXOUMBIX CBEICHUMN, TPOU3BO-
IUTH MIOUCK UH(GOPMAIINH, aHAJIU3UPOBATh U OLICHUBATH €€ IOCTOBEPHOCTb.

BJaJIeeT CPEACTBOM (OPMUPOBAHUS TMO3HABATEIBHBIX CIYKUT Y4eOHbII mare-
pHa, ¥ Mpex/ie BCero NpOoayKTUBHBIC 3a/laHUs yUeOHHKA.
BBenenue (2 yac). Bo BBeennu yuarniuecst 3HaKOMSITCS ¢ TUTAHOM Pa0O0ThI U TEXHUKOM
0€30MacHOCTH MPHU BBINIOJIHEHUHU Ja00paTOpHBIX padoT.
Tema 1. Ilurosiorust u rucrosiorusi (15 yacon)
Teopusa. Ctpoenue knetku. Opranouibl. JKU3HEHHBIA LUKI KJIETKU. KileTKH KUBOT-
HBIX U pacTeHui. [ ucTomorus — Hayka o TKaHsAX. Bubl TKaHeW opraHu3Ma 4ejioBeKa.
CBs3b cTpoeHUs U QYHKIUN KJIETOK U TKaHEH.
Ipaxmuxa. J1.p. Nel Ctpoenue yBenuuutenbHbIX npudopoB. JI.p.No2 N3yuenue Muk-
ponpenaparoB paznuuHbIx KieToK. JI.p.Ne3 CpaBHeHUE KIIETOK )KUBOTHBIX, PACTCHUH,
npocteimmx. JI.p.Ne4 N3yuenue Tkaneit oprannsma yenoseka. JI.p.Ne5 M3rorosnenue
MUKpOIIpenapara cockoda ieKu.



Tema 2. OcHOBBI MUKPOOHOJIOTHH U BUpYcoJiorum (19 yacos)

Teopus. baktepun: CTpOCHHE, pa3MHOXKEHUE, cucTemaruka. [1necueBbie rpuost. CTpo-
enue. Pazmuoxkenne. Cucremaruka. [luranue u aprxanue. ABTOTpO(dbI U reTepOTPOdBHI.
Hpoxoxu. Xemocuntes u ¢porocunte3. CanpoTtpodsl 1 napa3uTsl. bakrepuansHble 3a-
6onesanus. Jleuenue u npodunaktuka. [pulOkoBsie 3a0oneBanus. Jlnunas rurueHa.
Bupyconorus — Hayka o Bupycax. Ctpoenue u pusnonaorust BUpycoB u 0akreprodaros.
Bupycusie 3a6oneBanus. Bupyc CITINda. \

IIpakmuxa. J1.p. Ne6 V3roroBnenne Mmukpornpemnapara 3yonoro Hanéra. JI.p.Ne7 Usro-
TOBJIEHUE MUKPOIIPENAPATOB MyKopa wWin neHuuuiuia. JI.p.Ne8 M3yueHne npoxokei.
Tema 3. Ilapa3zurosoruss u ummyHureT (18 yacoB)

Teopus. UMMYHUTET M 310pOBbE UeoBeKa. Buabsl uMmyHutera. Mexanusm. Hapyiie-
HUA UMMyHUTETA. Asmeprud. UIMMYyHHUTET U mapa3utbl. DKTO- U SHAONAapa3uThl. Mx
Bujbl. [Ipucnocobnenus k mapasutusmy. [lnockue yepBu. Knaccudukanus. Hukmsi
pa3sutus. Kpymieie uepBu. Kimaccudukanus. Huxnsl pazsutus. [Ipodunakruka rems-
MUHTO30B. DKTOIMAPA3UTHl — IEPEHOCUUKH Pa3andHbIX 3a0oneBanuil. Manspus. Con-
Has Oosie3Hb. Bim, kiemu, 61oxu — nepeHocuuku 3adboneBanuit. Tud. Uyma. DHile-
danut. bopp0a ¢ mapazutamu.

Tema 4. «Muxosorusi. CucremMaruka JiekapcTBeHHbIX pactenuii (10 yacos)
Teopus. Muxonorust — Hayka o rpudax. Cucremaruka rpu6oB. lllnsnounsie rpuosbI.
I'puObI1 — mapazutel. MectooOuTanusa. Mukopusa u cuMono3. Anosursie rpudsl. Omnpe-
neneHue aaoBUThIX TpuooB. IlocnencTeus orpapnenus. Jleuenue. [lons3a rpuboB.
Ilpakmuxka. JlekapcTBeHHbIe pacTeHus. ['onoceMenHble. VX 3HaUeHUE I 310POBBA
yenoBeka. [lokpeitocemennsie. Knaccudukanus. Pabora ¢ onpenenuTenbHbIMU Kap-
TOYKaMHU, onpeneauTessiMu pactennii. [Ipakruueckas pabora «Pabora ¢ onpenenure-
JISIME

Tema 6. Xumus B neHTpe ectectBo3HaHus (18 yacoB)

Teopus. Xvumus Kak 4acTb €cTeCcTBO3HAHUA. [Ipenmer xumnn. XrMus — 4acThb eCTe-
CTBO3HaHUs. B3aMMOOTHOILIIEHUS YeIOBEKA U OKpYXkKarolero Mmupa. [ Ipenmer xumun.
Odusnueckue tena u BemiecrBa. CBoicTBa BenlecTB. [[puMeHeHne BEmEecTB Ha OC-
HOBE X CBOWCTB.

HaGnmionenne u SKCOEPUMEHT KaK METO/Abl M3YUYEHHUsI €CTECTBO3HAHMS U XHUMHH.
HaGnronenue kak 0CHOBHOM METO/I MO3HAHUS OKPYXKAIOILEro MUpa. YCIOBHs MPOBeE-
neHust HaOmoneHus. ['unoresa. JkcnepumenT. BoeiBon. Crpoenue miamenu. /Ipax-
muxa. JJaboparopus u o0opyaoBaHuE.

MopnenupoBanue. Monenb, MoznenupoBanre. OCOOEHHOCTH MOAEIUPOBAHUS B T€O-
rpadun, ¢usuke, ouonorunn. Monenu B Oumosnoruu. Mymsoku. Mogenun B Gusuke.
OnextpodopHas MamnHa. ['eorpapuueckue Moaenu. XuMUYECKUE MOJEIN: MPe-
METHbIE (MOJEIU aroMa, MOJIEKYJ, XUMUUYECKUX U MPOMBIIUICHHBIX MPOU3BOCTB),
3HAKOBBIE, WM CUMBOJIbHBIC (CUMBOJIBI 3JIEMEHTOB, (DOPMYJIbI BEIIECTB, YPABHCHUS
peaxiui).

XuMudeckue 3Haku U GopMyibl. XUMUYECKUN AJIEMEHT. XUMUYECKue 3Haku. Mx
0003HaYeHKe, MPOU3HOLIEHHE. XuMuueckue Gopmyiibl Bemects. [IpocTeie U ciiox-
Hble BenlecTBa. MHaekcsl u kordduirenTsl. KadyecTBeHHBIN U KOTUYECTBEHHBIHN CO-
CTaB BEUIECTBA.



Xumus U pu3uKa. YHUBEPCAIbHBIN XapaKTep MOJI0KEHUN MOJIEKYJIIpHO-KUHETHYE-

ckoiiTeopuu. IloHATHS «aToM», «MOJIEKYyIa», «MoH». CTpoeHue Beniectsa. Kpucrai-

JIMYECKOE COCTOSIHME BEIIECTBA. KpUCTAIIIMYECKUE PEIIETKA TBEPABIX BEIIECTB.

Huddysus. bpoyHoBckoe nBuxkeHue. BeriecTBa MOIEKYISIPHOTO U HEMOJEKYISP-

HOT'O CTPOCHUS.

ArperatHbie cocTosiHus BemecTB. [loHsATHE 00 arperaTHOM COCTOSIHUM BEILECTBA.

duznveckue U XuMu4deckue siBineHus. ['a3000pasHele, KUIKHE U TBEPAbIC BELIECTRA.

AMopdHBIE BellleCcTBa.

Xumus u reorpadusi. Crpoenue 3eMiu: sapo, ManTus, kopa. Jlutocdepa. Mune-

pajibl U TOpHBIE MOPOALL. MarMaT4ecKue U ocajiouHble (HEOPraHUYeCKUE U Opra-

HUYECKHE, B TOM YUCJIE U TOPIOYUE) MOPOIBI.

Xumus u 6uonorusi. XUMHYECKUNA COCTaB KUBOW KIIETKU: HEOpraHu4eckue (Boaa u

MUHEPAJIbHBIE COJIN) U OpraHudeckue (O0eaKu, KHUPbI, YIIIEBOJbl, BUTAMUHBI)BEIIIE-

cTBa. bruonoruyeckas poyib Boabl B ®UBoOU KieTke. Dorocunrtes. Xnopodusmi. buo-

JIOTUYECKOE 3HAYEHUE JKUPOB, OEIKOB, IPUPHBIX MACEJl, YIJIEBOJOB U BUTAMHHOB

JUIS KU3HENIESITENbHOCTH OPTaHU3MOB.

KauecTBennbie peakuuu B xumuu. KadecTBeHHble peakiuu. Pacno3HaBanue Be-

HIECTB C MOMOIIBI0 KaYECTBEHHBIX peakinii. AHAIATHYECKUM curHai. Onpenersie-

MO€ BEIIECTBO U PEAKTUB Ha HETO.

Texnuka 6e3onacHOCTH. Mephl OKa3aHus NePBOK MOMOLIH.

O6opynoBanne xuMu4eckoil sadoparopuu. Jlaboparopnas mocyna. PeakTuBbi.

Ocob6eHHoCTUPAOOTHI B TaOOpaTOPHUH.

Pacnonoxenue  3JIEKTpUYECKUX BBIKJIFOYATENICH,  BOAOINPOBOJHBIX
KpPaHOB, CPEACTBIOXAPOTYILEHUs, MEAULIMHCKON aNTEeuKH Iep-

BOI MIOMOIIIN B KAOMHETE.

JlemoHcTpanumn

- Konekius pa3nuyHbixX npeamMeToB win ¢potorpaduii mpeaMeToB U3 aTlOMUAHUS IS
WUTIOCTPAILIMK UJIEU «CBOMCTBA — MPUMEHEHHE.

- YuyebHoe 000opyioBaHuE, UCTIONB3YyEMOE Ha YpokaxX (hM3UKH, OUOJIOTHH, Teorpapuu u
XUMUH.

- DnekTpodopHas mamuHa B JercTBuu. [eorpaduyeckue momenu (miodyc, KapTa).
buonornyeckne Momenu (MyJIsKA OPTaHOB M CHCTEM OPTaHOB PACTEHUM, )KUBOTHBIX
U 4yesioBeka). Pu3nyeckue 1 XUMUYECKUE MOJICTTH aTOMOB, MOJICKYJI BEIIECTB U KPH-
CTAJUTUIECKUX PEIICTOK.

- OOBbeMHBIC U IAPOCTEPIKHEBBIC MOJICTTH BOJIBI, YITICKHUCIIOTO U CEPHUCTOTO T'a30B, Me-
TaHa.

- OOpa31pl TBEPABIX BEIIECTB KPUCTATUIMUECKOTO CTPOCHH. Mojaenu Kpuctaiinde-
CKHX PEIIETOK.

- Bona B Tpex arperarubix cocTossHusIX. KoMIeKus KpUuCcTaTMIecKux 1 aMop(HBIX
BEIIIECTB U U3/ICTUI U3 HUX.

- Konnekiust munepasioB (J1a3ypuT, KOPYH/I, XaJTbKOTTUPHUT, (DIFOOPHT, TAJIHT).

- Konmnexkmmst ropabIx mopop (TpaHuT, pa3nuyHbie (OPMBI KalbIIUTa — MEJ, Mpa-
MOD,U3BECTHSIK).

- Konnekius roprounx nckornaembix (HeTh, KAMEHHBIN yTOJb, CJIAHIIBI, TOP(D).



JleMOHCTpallHOHHBIE IKCIIEPUMEHTbI

- Hayunoe naOmronenue u ero onvcanue. M3yueHue cTpoeHHs INIAMEHHU.

- CniupToBas SKCTpaKUUs XJI0POPHUILIA U3 3€JIEHBIX JTUCTHEB PACTCHHIA.

- «[lepenrBanue) yIineKucaoro ra3a B CTakaH Ha YPABHOBEIIEHHBIX BECaX.

- KauectBeHHas peakuus Ha kuciaopoi. KauecTBeHHas peakuys Ha YIJIEKUCIbIN ras.
JlaGopaTopHbie ONbITHI

- PactipocTpanenue 3anaxa ofieKoJIOHa, TyXOB WITU J1€30[0paHTa Kak mnpoiecc nuddy-
3HH.

- HaGmonenne 6poyHOBCKOTO IBHXKEHHS YACTUUEK YEPHOM TYIIN MO MUKPOCKOTIOM.
- Auddysus nepmanranara Kaius B KeJIaTHHE.

- OOHapy>keHue d3pUPHBIX Macell B alleJIbCUHOBOM KOPOUKE.

- 3y4yeHue rpannTa ¢ mOMOUIbI0 YBEJIMUYUTEIIBHOTO CTEKJIA.

- Onpenenenue copepx aHus BOIbI B PACTEHUU.

- OGHapy’keHue Maciia B CEMEHAX MOACOJIHEYHHUKA U TPEIIKOT0 Opexa.

- OOHapy>keHre Kpaxmaiia B MIICHUYHOU MYKe.

- BzaumoneiictBue ackopOMHOBOW KHCIIOTHI ¢ HojaoM (ompeneneHue ButamuHa C B
Pa3JIMYHBIX COKaX).

- IIponyBaHue BbIABIXaEMOTO BO3/TyXa YE€pPE3 U3BECTKOBYIO BOLY.

- OOHapy>KeHne N3BECTKOBOW BOJIbI CPEIU PA3IMYHBIX BEILIECTB.

JJomaniHue onbITHI

- M3roroBnenue Mozenei MojieKyll XMMUYECKUX BEIIECTB U3 IUIACTUIINHA.

- duddysus caxapa B Boje.

- ONBITHI € MTyCTON 3aKPBITOM IJIACTUKOBOM Oy THUTKOH.

- OOHapyx)eHue KpaxMalia B IPOAyKTax MUTAHUS; sIOJTOKaX.

Ilpaxmuueckan pavoma Ne 1-2. 3HakoMCTBO ¢ JJaboparopHbIM o0opynoBanueM. [pa-
BUJIATEXHUKH Oe3onacHoCTH. «lllecTh mpaBui TEXHUKH O€30MACHOCTHY.
Ilpakmuueckaa padoma Ne 3-5. «TunoBble mpaBuiIa TEXHUKU JaOOPATOPHBIX PadOT.
JlaboparopHoe obopynoBaHue u nocynaa. Padbora co cnupToBKoi, ¢ BecaMu, MEPHOI
nocynou. Apeomerpsl. Pabora ¢ xumuueckumu peaktuBamu. OdopmiieHrne xoaa dKc-
nepUMEHTa U erope3ynbraTtoBy. «Habmronenue 3a ropsiieit cBeuoil. YCTpoHCTBO U pa-
00Ta CITUPTOBKMNY.

Tema 6. ITu 00bIYHBIE HEOOBIYHBIE BenlecTBa (19 yacos)

Teopus. BemecTBa BOKpYT HAacC, X 3HAYCHUE ISl YEIOBEKA.

Ponb moBapeHHO# conmu B 0OMEHE BEIIECTB UeoBeKa U KUBOTHBIX. CoJieBOM OanaHC
B OopraHu3MedesioBeka. [lonydeHrne noBapeHHOM COJIM U €€ OYHCTKA.

Kpucrannst 6onbie u manenbkue. Kak pactyT kpuctamibsi? MeToapl BeIpaliuBaHus
KpPHUCTAJUIOB.

I'uapocdepa. KpyroBopoT Bojibl B IPUPOJIE, €r0 3HAYEHUE B COXPAHEHUH TTPUPOTHOTO
paBHOBECHS.

Bona. Bona B Maciirabe mianetsl. Boga B opranusme uenoBeka. IIpecHas Boga u ee
3anachl. JKOJIOTUYECKUE MPOOIEMbI YUCTON BOJIBI.

XKectkocTh BObI, BUIbI. METObI, TPUMEHSEMBIE JIJIi OYMCTKU BOJIbI, UX 3(PHEKTUB-
HOCTb. YTO Takoe KUCIOTHBIE TOKIN U KaK OHU 00paszytorcsa? PoqHUKOBBIE BOABI.
llpakmuxa. Ilpakmuueckaa padoma Ne6-8:«OuncTka 3arps3HEHHON MOBAPEHHOU
COJIA. BripamnBaHNEKpUCTAIIIOB TIOBAPEHHOU COJIN.



BripammuBanue KpUCTaUIOB MEAHOTO U YKEJE3HOTO KYIOPOCOB METOJJOM MEIJIEHHOTO
MCIIAPEHUSHACBIIIICHHOTO PACTBOPaY.

Ilpakmuueckaa paooma Ne9-11:«Crnocobs1 ouncTku Boabl. CpaBHEHUE BOJOTIPOBO/-
HOM M TEXHWYECKOW BOJBI IO 3araxy, [BETY, IPO3payHOCTH, IIIOTHOCTH, pH, onpene-
JICHUIO TEMIIEPATyphl KUTICHUS BOJIBI, HAJTMYHUIO 0CAJIKa MOCIE OTCTAauBAHUS, TIPUTOI-
HOCTH JIJIsl KCTIONb30BaHus. MccenoBanue ocaikoBy.

Ilpaxmuueckan paboma Nel2-13:«OnpeneneHue U yCTpaHEHUE KECTKOCTU BOIBDY.

IIpumeuanue: O4nCTKa BOJBI OT TBEPHABIX MPUMECEH, OT KUAKUX U Ta3000pa3HBIX
BemiecTB. (B3Becu:necox + H,O; men + H,O; macno + H,O; H,O + uepHuina, Bo-
poHKa, (puibTp, Koiba, AENUTENbHAsBOPOHKA, BBIIAPUTEIbHAS Yalllka, CIIMPTOBKA,
CIIUYKH, JIepKaTeib I TPOOUPKHU, MPoOUpKHU.) KeCcTKOCTh BOABL: MOCTOSIHHAS, Bpe-
MeHHasi, obOmas. CrocoObl ycTpaHeHus )kecTKkocTu Bobl. (O0pasubl Boasl; Na,COs,
Ca(OH),, narpeBanue, CIUPTOBKA, CIIMYKH, J€PKATEb 1JIs1 TPOOUPKU, TPOOUPKHU.)
Tema 7. SIBjenusi, npoucxoasinue ¢ Bemecrsamu (11 yacon)

Teopus. Paznenenue cmeceit. CriocoObl pazaeneHus cMeced 1 ouucTka BemiecTB. He-
KOTOpbIE MPOCTEMIINE CIOCOOBI pa3/ieNIEeHUsl CMECEM: TPOCEUBAHUE, PA3ECICHUE CMe-
cell MOPOIIIKOB KeJie3a U Cephl, OTCTauBaHUE, JICKaHTaIlUs, LICHTpU(yTUpOBaHUE, pa3-
JIeJICHUE C TIOMOIIBIO JETUTEILHON BOPOHKH, (PUiIbTpoBaHue. OUibTpoBaHue B 1a00-
paropuu, ObITY U Ha npou3BojacTse. [lonsatue o ¢punprpare. Ancop6buus. [lonstue 06
aacopOuu u ancopOeHTax. AKTUBHPOBAHHBIA Yrojib Kak BaKHEHIIMM afCcOpOEHT.
YCTpOKCTBO TPOTUBOrasa.

Juctunnsiuus, Wik neperoHka. Juctmuisanus (meperoHka) Kak Mmpouecc BbIIACIEHUs
BEIIECTBA U3 JKUJKOW cMecH. JMCTUIIMpoBaHHAas Bojia M 00JacTH €€ MPUMEHEHHS.
Kpucrannmzanus wiv BeinapuBanue. Kpucrammmsanus v BelapuBaHue B jgaboparo-
puu (KpucTamum3aTopsl U GpapPopoBbie YalIKy Tl BhinapuBanus) u npupozue. [lepe-
rouka HegTu. Hedrenpoaykrsl. @pakiimoHHasi IEPETOHKAKUIKOTO BO3IyXa.
XUMHUYECKUE PEAKLMNH. YCIIOBUS NMPOTEKAHUS U MIPEKPALIECHUS XUMUUECKUX PEAKLIUM.
XVWMHUYECKUE PEAKINH KaK MpoLecC NPEeBPAILEHUS OJJHUX BEILIECTB B ApyTrHe. YCIOBUA
MPOTEKAHUS XUMUYECKUX peakuuid. CONpUKOCHOBEHUE (KOHTAKT) BEUIECTB, HArpeBa-
Hue. Karanuzarop. MUHrubutop. YnpasieHnue peakuiusiMi TOPEHHUS.

[IpusHakn Xumuyeckux peakuui. IIpU3HaKM XMMHUYECKHUX pEaKLUUil: M3MEHEHUE
1BeTa, 00pa3oBaHUE OCAJKa, PACTBOPEHHUE MOIYYEHHOTO OCaJKa, BBIACICHHUE ra3a,
NOSIBJIEHUE 3arlaxa, BbIICJICHUE U HU MONIOIEHUE TEIJIOTHI.

JdeMoHcTpauuu

Ounetp HloTtTa. Boponka broxuepa. YcraHoBka /it pUIBTPOBAHUS TTOJT BAKYYMOM.
Pecrimparopubie macku u MapieBbie MOBs3KU. [IpoTtuBoras u ero ycrpouctso. Koin-
nexuust «Hedth u HehTenmpomyKTh».

JleMOHCTpalMOHHBIE IKCIIEPUMEHTBI

Pa3nenenue cmecn mopouika cepsl U KEJIE3HbIX OIMMUIIOK.

Pa3nenenue cmecn moponika cepsl U Mecka.

Paznenenue cMecu BOIBI M PACTUTENBHOTO Macja C MOMOILIBI LEIUTEILHOM BO-
POHKH.

- [lonmyyeHune AUCTUILTMPOBAHHOW BOJIbI C MOMOIIBIO JIAOOPATOPHON YCTAHOBKH IS
NEPETOHKU KUAKOCTEM.

- Paznenenne cMecu nepMaHraHara U Juxpomara Kajus crnocoooM KpUCTallI3aluu.



- B3auMopneicTBre KeNE3HbIX ONMUIOK U OPOUIKA CEPhI IPU HATPEBAHUHU.

- [lomydeHne yriekucioro ra3a B3auMOICHCTBIEM MpaMopa ¢ KUCIOTOW 1 0OHapy-
YKEHHUEETO C MTIOMOUIBIO U3BECTKOBOW BO/IBI.

- Karanutnueckoe pasyioKeHue MEPOKCH/Ia BOIOPOA (KaTain3arop
muokcuamaprasia (I1V)).

- OGHapy>keHHe pacTBOpa MIETOYH C TOMOIIBIO HHIUKATOPA.

- B3aumogeiicTBue pacTBopa NMEpMaHraHaTa Kajaus W pacTBOpa AUXPOMATA Kajuvs C
PacTBOPOM CYJb(pUTA HATPUSI.

- BzaumogpeiicTBre pacTBopa riepMaHraHaTa Kajausi ¢ aCKopOMHOBOM KHUCIOTOM.

- B3auMopeiicTBHE XJIOpHIa KEJIE3a C KEATOW KPOBSHOM COJIbI0 M THAPOKCHIIOM
HaTpHSL.

- BzaumogeiictBue runpoxcuna xenesa (I11I) ¢ pacTBopom comstHOM KUCIIOTHI.

lIpaxmuxka. JlabopaTopHbIe ONbITHI

- AncopO1ust KyKypy3HbIMH [TaJIOYKaMU ITapOB Maxy4YHX BEIIECTB.

- M3yueHune ycTpoiCcTBa 3aKUTAJIKU U TUIAMEHH.

JomaniHue onbITHI

- PaznieneHne cMecu cyxoro MoJIOKa U pe4HOro Iecka.

- OTcTanBaHue B3BECH ITOPOLIKA I YUCTKU NTOCY/BI B BOJIE U €€ ICKAHTALUS.

- AncopO1usi aKTUBUPOBAHHBIM YIJIEM KPACSIIUX BEIECTB MEICH-KOJIBI.

- PacTBopenue B Boze Tabnerku acnupuna YIICA.

- [IpuroTroBiieHrE N3BECTKOBOM BOJBI U ONBITHI C HEW.

- U3yuenue cocraBa CMC.

Ilpakmuueckaa paboma Ne 14. BeipanyBanue KpUCTAJIJIOB COJIM (JOMAILIHUNA KCIIe-
PUMEHT).

Ilpakmuueckan paboma Ne 15. OuncTka NOBapeHHOU COJIH.

Ilpaxkmuueckasn padoma Ne 16. VI3ydyenue npouecca KOPpO3HuH Keyes3a.

Tema 8. Paccka3bl mo xumuu (11 gacos)

Yuenuueckana kongpepenyun. «Boinaroumecs pycckue yueHble-XxUMUkn». «Mcropust
XUMUN.

Konkypc cooowenuit yuawuxca. «<Moe 100UMoe XUMHAYECKOE BEIIECTBOY (OT-
KPBITHE, [TOJIyYEHUE U 3HAYEHUE).

Konkypc yuenuueckux npoexmog. KoHKypC MOCBSILIEH NU3YYEHUIO XUMUYECKUX PEaAK-
nui. [loaroroBka u 3ammra TBOPYECKUX OTYETOB O MMPOBEACHHOM UCCIIEN0BATEIHCKOM
paoore.

JlanHbIe 3aHATHS TPOBOIATCS B (POPME «KPYIJIOTO CTOJIA» WUITU IIKOJIBHOW KOH(epeH-
uu (B TEYCHHE TO/1a). YUalluecs BbICTYIAIOT C KPATKUMU TBOPUYECKUMHU OTYETAMU 110
U3y4YEHHBIMIIPOOJIEMaM, PaCCKa3bIBAIOT O PE3Yy/IbTaTaX CBOMX MCCIIEIOBAHUM.

Tema 9. Xumus B 0bITy (13 4acos)

Teopus. Bunpl ObITOBBIX XUMHUKATOB. MbL10 1 Moromue cpeactsa. Coiau U IIEN0UH B
COCTaBE€ MOIOIUX CPEACTB. XUMUYHUCTKA HA JIOMY.

XKectkocTs Bobl. YMsArdyenue Boabl. Copa nuuieBas Wiv 1By yIJIEKUCIIbIA HATPUI U €ro
cBoiicTBa. OmnacHbIi OpaT MUIIEBOM COIBI — COJAa KalbLIMHUPOBAaHHAA. YeM MoJie3Ha
MUIIEeBast CO/la U MOXKET JHOHA OBITh OMACHOM.

Xumus U npurotropieHrne nuiy. CTONOBBIA YKCYC M YKCycHasi scceHius. CBoicTBa



YKCYCHOMKHCIIOTHI U €€ (PU3NO0JIOTHYECKOE BO3JICICTBHE.
XuUMHUS U 0f1eK1a. BOTOKHO 110/ yBEJIMUUTENBHBIM CTEKIIOM.
AnTeuHsll Ko U ero cBorcTBa. [louemy Mo HAO AepkKaTh B INIOTHO 3aKYIIOPEHHOU
CKJISIHKE.
«3eN€HKay WM PacTBOP OpHILIMAHTOBOIO 3eJeH0ro. HeoObIuHbie CBOMCTBA OOBIYHOM
3€JIEHKU. ACIHMPHH WM alleTUIICATUIIMIOBAsE KUCJIOTA U €ro CBOMcTBa. UTO mose3Hee:
acnupuH uim yrcapus. [lepekuch Bonopoaa u ruaponeput. CBoiicTBa MEPEKUCH BO-
opoza.
IlepmaHranar kanusi, MapraHilOBOKMCIIBIA KaJIWW, OH XK€ — «MapraHmnoBka». He-
OOBIUHBIE CBOMCTBaMapraHioBKU. Kakyo OMacHOCTh MOXET MPEACTaBIATh MapraH-
L{OBKA.
HyxHa nu B nomaiunei anreuke OopHas kuciaora. Ctapble JeKapcTBa, Kak ¢ HUMHU I10-
CTYNHUTH. Yero He XBaTaeT B BalllEH allTEUKe.
lpaxmuxa. Ilpakmuueckaa padboma Ne 17:113ydeHne TEKCTUIBHBIX BOJIOKOH IO KOJ-
nexuud. [IpocTeitmmecrnocoObl onpeaeneHus TUIa BOJOKHA.
Ilpaxkmuueckasa padoma Ne 18:YnaneHve nsiTeH.
Ilpakmuueckaa padoma Ne 19:YnaneHue HakvNM C SMaJMPOBAHHON MOCYIbl U
MpeIoTBpalleHHE €€ 00pa30BaHus (JIOMAIIHUI 3KCIIEPUMEHT).
Ilpaxmuueckan paboma Ne 2(0: HeoObIUHBIE OTIBITHI.

TPETUI I'OJl OBYUEHUSI

IIpeameTHsbIe pe3ybTarThl:
JIn4HOCTHBIE:
- XapaKkTepHu30BaTh YPOBHU OPraHU3aLMU KUBOM MaT€puu U HaAy4YHbIE JUCLUIIIINHBI,
3aHUMAIOIIUECS U3YYEHUEM NPOLECCOB XKUZHEIEATEIbHOCTH Ha KaX/I0M U3 HUX;
aHAJIM3UPOBAaTh XUMUYECKHI COCTAB JKHUBBIX OPIaHM3MOB, BBISBIISITH POJIb XUMUYE-
CKHX
AJIEMEHTOB B 00Pa30BAHUM OPTaHMUYECKUX MOJIEKYJ;
OLICHMBATh 3HaU€HUE IBOMOLIMOHHOM Teopuu JK.b. Jlamapka 11s pa3Butus OMoI0ruu;
- XapaKTEepPU30BaTh NPEANOCHIIKY BOSHUKHOBEHUS dBOTOLMOHHOMN Teopun Y. /lapBrHa;
OLICHUBATh CBOICTBA MOPOJI IOMAIIHHUX KUBOTHBIX U KYJIBTYPHBIX PACTEHUI MO CpaB-
HEHUIO C JTUKUMH MPEAKAMU; JaBaTh OLIEHKY €CTECTBEHHOTO 0TOOpa Kak
pe3ynbrara 00phObI 3a CYIIECTBOBAHHUE;
MertanpeaMerTHble:

OBJIAJICHUE COCTAaBIIIOIIMMH MCCIIENOBATEIbCKOM U IIPOEKTHON JEATEIbHOCTH:
yMEHHUE BUAETH MPOOIeMy, CTABUTh BOIIPOCHI, BBIIBUTaTh TUIIOTE3bI, /1aBaTh ONpee-
JIEHUs IOHATUSIM, KJIacCU(DULIMPOBATH, HAOMIOAATh, TPOBOAUTH IKCIEPUMEHTHI, J1€T1aTh
BBIBOJIbI U 3aKJIIOYEHUS], CTPYKTYPUPOBATH Marepuai, OObsICHATh, I0Ka3bIBATh, 3aIH-
1aTh CBOU UJEH;

yMeHue paboTarh C pa3HbIMU UCTOYHUKAMU OMOJIOTUYECKON MH(pOpMAaLINM, aHa-
JU3UPOBATh U OLEHMBATH MH(POpPMAIMIO, MPeoOpa3oBbIBaTh HHPOPMALIUIO U3 OTHOM

(bopMBI B APYTYIO;



YMEHHE aJICKBAaTHO UCIIOJIb30BaTh PEYEBBIC CPEACTBA I TUCKYCCUH U ApTyMEH-
TallMd CBOEM MO3WIIMU, CPABHUBATh Pa3HbIE TOUKH 3PEHUS, apIyMEHTHPOBATh CBOIO
TOYKY 3pE€HUS, OTCTAUBATH CBOIO MO3UIIMIO.

I[MpeamerHbie:

* pa3MueHne Ha TAOMUIlaX YacTel U OPTraHOMIO0B KJIETKHU, Ha )KUBBIX 00BEKTaxX U Ta0-
JIMIIaX OPTraHoOB IIBETKOBOTO PACTEHUS, OPTAHOB U CUCTEM OPraHOB KUBOTHBIX, HAOO-
Jiee paclpOCTPAHEHHBIX PACTEHUN U IOMAITHUX KUBOTHBIX; ChEIOOHBIX U SIIOBUTHIX
rpuOOB; OMACHBIX JJISl YEJIOBEKA PACTEHUN U )KUBOTHBIX;

¢ CPaBHCHHC OMOJOTHYECKUX O0BEKTOB U IMponcCCoB, YMCHHUC ACJIATh BBIBOJABI U YMO-
3aKJIIOYCHHA Ha OCHOBC CPABHCHUA;

* BBISIBJICHHUE MPUCTIOCOOICHUN OPTaHU3MOB K CpeJie OOMTaHMS; B3aUMOCBI3CH MEXK Ty
0COOCHHOCTSIMU CTPOSHHUSI KJIETOK, TKAHEH;

* OBJIaJICHUE METOJaMU OMOJIOTUYECKON HayKH: HAOJIIONEHHE U ONMCAaHUE OMOJIornye-
CKHX OOBEKTOB M MPOIECCOB; MOCTAHOBKA OMOJOTUUECKUX IKCIIEPUMEHTOB U OOBsIC-
HEHHE UX PE3YJIbTATOB.
Vuawuecs 6yoym snamo:

yMEET OIPEACIIATh MOHATHSA, HOPMHUPYEMbIE B MPOIIECCE U3YUCHUS TEMBI;

yMeeT KJIacCU(UIIMPOBATh U CAMOCTOSTEIILHO BHIOUPATh KPUTEPUU JIJISI KIIACCH-
bukanuu;

BJIQJICIOT CaMOCTOSITEIbHBIM (hOPMYTUPOBAHUEM TPOOJIEMBbl HCCIICIOBAHUS U
COCTABJISITh TOATAMHYIO CTPYKTYPY OYyIyIIEr0 CAMOCTOSITEIbHOTO UCCIICIOBAHUS;

JEMOHCTPUPOBATH ONTUMAJIbHBIEC CTIOCOOBI ACHCTBUM B paMKax MPEI0KEHHBIX
YCJIOBHM U TpeOOBaHUI U COOTHOCHUTH CBOM JIEUCTBHUS C INTAHUPYEMBIMU pe3yJibTara-
MUIIPU BBITIOJTHEHUH JTA00PATOPHBIX U MPAKTUUECKUX PadoT;
Yuawuecs 6yoym obyuenwi:

yMeeT YCTaHABJIUBATh MPUUUHHO-CJICICTBEHHBIE CBSI3M MEXIY COOBITUSIMU, SIB-
JICHUSIMU;

yMEET MPUMEHSITh MOJICTT U CXEMBI JJISI PEIICHUsI yIeOHBIX U MO3HABATEIIbHBIX
3aj1ay;

BJIAJI€ET MPUEMAMHU CMBICJIOBOTO UTEHMS, COCTABIISITh TE3UCHl W IUIaH-KOH-

CIIEKTHI 110 PE3yJIbTaTaM YTEHUS;

JEMOHCTPHUPYET OPTraHU3AIMI0 YYEOHOTO COTPYAHHYECTBA U COBMECTHYIO JIes-
TEJIBbHOCTh C YUYUTEJIEM U CBEPCTHUKAMHU;

yMeeT HCIOIb30BaTh MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH MPU
MOJITOTOBKE COOOIIEHUM, MYJIETUMEIUMHBIX TTPE3CHTAIINIA;

yMeeT AEMOHCTPUPOBATH IKOJIOTHUUECKOE MBIIIJICHUE U MPUMEHSTH €r0 B ITOBCE-
JTHEBHOM >KU3HU
BBenenue (2 yaca) Bo BBezeHMM ydaiuecst 3HAKOMSITCS C TUIAHOM pabOThl U TEXHU-
KOM 0€30MaCHOCTHU IPU BBIMOJIHEHUH JTA00PATOPHBIX PaOOT.
Paznen llurosorus. (24 yaca)
Teopus. Tunwvi knemounoi opzanuzayuu. (4 yaca) Knetku npokapuoTHY€CKOTo TUIIA.



CrpykTypHO-(QYHKIIMOHAJIbHAST OpPTaHU3alUsl dyKAPUOTUYECKON KJIETKU: PACTUTENb-
Has U )kuBoTHadA. [IpuHmn komnaprmentanuu. buonornueckas memopana. CTpoeHue
TUIAYHON KJIETKM MHOTOKJIETOYHOI'O OpraHu3Ma. MeKKJIETOYHblE KOMMYHHKAIUH.
[IpakTtrueckas pa®oTa: CpaBHUTEIbHBI aHAIM3 MPOKAPHUOTUYECKUX, DyKapUOTHYE-
CKHX pPaCTUTEIbHBIX, 3YKAPUOTHUECKUX KUBOTHBIX KJIETOK U KJIETOK MHOTOKJIETOY-
HOTO OpraHHU3Ma.

dDopma opeanuzayuu. apHasi, KOJUICKTHBHAS, IpaKTHYeCKas paboTa: CpaBHUTEIbHBIN
aHaJIn3 NPOKAPUOTUYECKUX, SYKAPUOTUYECKUX PACTUTENBHBIX, DYKaPUOTHUECKUX KU~
BOTHBIX KJIETOK M KJIETOK MHOTOKJIETOYHOTO OpraHu3Ma.

Buowi oesmenvrocmu: camocToOsTEILHOE BhIIENIEHUE U (POPMYIHpPOBAaHUE LIETU TTPaK-
TUYECKOM pabOThI; MOUCK U BbIJIETICHUE HEOOX0AUMOM HH(POPMAIIUHU JJIsl COCTABIICHUS
CBOJIHOM TaONHIIbI; CpaBHEHUE, KIIaCCU(PUKAIMS PA3IMUHBIX KJIETOK IO BBIJCICHHBIM
IpU3HAKAM.

Cmpoenue npokapuomuueckoit knemku (8 uacog). @opma npoxkapuotr. CTpyKTypa,
XUMUYECKU COCTaB U (PYHKIIMH KOMIIOHEHTOB MPOKApHOTUYECKOUN KieTku. Kietou-
Has cTeHka. Kancynbl, CIM3UCThIE CI0U U 4eXJIbl. JKIyTUKY U MEXaHU3MBbI JIBHOKCHHSL.
Bopcunku. MemOpansl. [{luto3oib 1 pubocomsl. I'enernueckuii annapar. Poct u cro-
cOOBI pa3MHOXKEHUS. BHYTPUIIMTOIIIa3MaTHYECKUE BKIIOUECHHS.

IIpaxkmuxka. 1lpakTuueckas paboTa: BbIJIEICHUE, OKPAILIMBAHNUE, (PUKCUPOBAHHE, CPAB-
HUTEJIbHAS XapaKTEPUCTHKA YKCYCHO-KHUCIBIX, MOJOYHOKHUCIBIX W MAaCIISTHOKHCIIBIX
OaxkTepwHii.

Dopma opeanuzayuu: TapHas, KOJUIEKTUBHAsI, MpaKTUYeckas paboTa a: BBIJCIICHUE,
OKpaluBaHue, GUKCUpOBaHUE, CPABHUTEIbHAS XapaKTEPUCTHKA YKCYCHOKUCIBIX, MO-
JIOYHOKHUCIIBIX U MACJISTHOKUCIIBIX OaKTepUiA.

Buowl oesmenvrocmu.: caMoCTOSITENIbHOE BbIJIEICHUE U (POPMYITUPOBAHUE 1IENIN MTPaK-
THYECKOU PabOTHI; OMCK U BBIICIICHHE HEOOXOMMMOMN HH(GOPMAITUHN SISl COCTABIICHHUS
CBOJIHOM TaONUIIbI; CPAaBHEHHUE, PA3JIMYHBIX BUJOB OaKTEpUii MO BbIACIICHHBIM MpU3HA-
KaM.

Cmpoenue rykapuomuyeckou kaemku (7 uacos). Hapyxuas nuroriazMarudeckas
MeMOpaHna. Crienuanu3upoBaHHbIE CTPYKTYpPbl MOBEPXHOCTU KJIETOK. OCcOOEHHOCTH
CTPOEHHUSI KJIIETOUHBIX 00004ek pacTeHuil. @arountos. [Tunonuros. OcHOBHOE Belle-
CTBO LMTOIUIa3Mbl. MUKpOTpYOOUKU. DHIoMIa3mMarnyeckas cetb. Pudbocombl. Kom-
mekc [onpmku. Mutoxonapuu. JInzocomel. Kiietounsiii nentp. [nactuasl. Bakyonu
pPaCTUTEINbHBIX KJIETOK. OpraHou bl ClIeMaIbHOTO Ha3HaueHus. KiieTouHble BKITIOUE-
HuUd. Snpo: 06oouKa, SAEePHBINA COK, SAPHIIITKO, XPOMOCOMBI.

Dopma opeanuzayuuy. KOJUIEKTUBHASA, TOKIAAbl YUAIIMXCS C UCIOIb30BAaHUEM KOMIIb-
FOTEPHBIX TEXHOJIOTHH.

Buowl oesmenvhocmu: OUCK U BbIIETICHHE HEOOXOAUMOM NH(OPMAIIUH; TIPUMEHEHHE
METOAOB HMH(POPMAIIMOHHOTO TOHWCKAa, B TOM YHCJIE C IMOMOLIbI0 KOMIIBIOTEPHBIX
CPEJICTB; TUIAHUPOBAHUE YYEOHOrO COTPYIHUYECTBA C YUYUTEIEM M CBEPCTHUKAMU —
onpejeneHue 1eyen, PyHKIUi y4acTHUKOB, CIOCOOOB B3aUMOJICUCTBUS TIPHU MOATO-
TOBKE JOKJIaJ0B. PerynstopHbie MexaHu3Mbl kieTku. OOmuUi aganTallMOHHbIA CUH-
npom. [TonsTue ctpecca. 3aBUCMMOCTD aIallTALIMOHHBIX PEAKIUN OT CUJIbI Pa3Ipa)u-
tenss. CpoyHas U JOATOBpeMEHHas aaantauus. [IcuxosMonnoHanbHOE HapsKEHUE.
Tunbsl NOBpeXIeHUS KIETOK MpU HEKpo3e. ANonTo3. MexaHnu3Mbl peain3aluu ruoenu




KJIETOK IpH aronTose. Popma opeanusayuu: IEKIUsL.

Buowvi desmenvrnocmu: npeoOpa3zoBaHHe 3HAKOBO-CUMBOJIMYECKONW MOJAETH C LETBIO
BBISIBJICHUSI OOIIIMX 3aKOHOB, OMPEACISIONINX PETYISTOPHBIC MEXaHU3MbI KJIETKH.
Paznen I'eneruka (39 yacoB)

Teopusa. I'enemuueckuii ananu3 3aKoHomepuocmeii Hacieoosanus (18 uacos). Mo-
HOrMOpUIHOE CKpenuBanue. [{uronornyeckre 0CHOBBI MOHOTHOPUIHOTO CKpEIIBa-
HU. YCJIOBUY MIPOSIBIICHUS 3aKOHA paciieruieHus. J{u- u TpuruOpuaHoe CKpenuBaHue.
[{uronornueckue OCHOBBI JUTMOPUIIHOTO CKpeliuBaHus. B3anMoneicTBue TI'eHOB.
Kommniemenrapuocts. Onuctas. [lonmumepus. Moaudunupyroiiee aeiicTBUE TEHOB.
HacnenoBanue nmpu3HakoB CleIEHHbIX ¢ nojoM. Onpenenenue noia. OcobeHHOCTH
NOJIOBBIX XpoMocoM. CIIEIUIEHHOE HaclieJoBaHUuE U KpoccuHToBep. CpaBHEHHE TeHe-
TUYECKUX U TUTOJIOTHYECKUX KapT XpOMOCOM. MexaHu3M KPOCCHUHIOBEPA.

[Ipakruka. IlpakTudeckas paboTa: GuU3H0IOrO-reHETUUECKUE aCTIeKThI aHTOIIMAHOBBIX
OKpACOK y pacTEHHUI.

Dopma opeanuzayuu: KOJIJIEKTUBHAS, pELICHUE 3aa4, IpakTHieckas padoTa: (pusno-
JIOTO-TE€HETUYECKHUE aCIEKThl aHTOIMAHOBBIX OKPACOK y PAaCTEHUM.
Buowi oesmenvrocmu: caMoCTOATENBHOE BbIIEIEHUE U (POPMYITHPOBAHUE LIETHU TIPAK-
TUYECKOU pabOThI; MOUCK U BBIJICICHUE HEOOXOIUMOU MH(POPMALIU TIPU PELICHUU Te-
HETUYECKHX 3a]1a4; BbIOOp Hanboee 3(h(hEeKTUBHBIX CIOCOOOB peLIEHNUs 3a]1a4; CTPYK-
TypUpPOBAaHUE 3HAHUM MO TUMAM B3aUMOJICUCTBUS T€HOB; YCTAHOBJIICHUE NMPUUYUHHO-
CJIECTBEHHBIX CBA3EH; TOCTPOCHUE JIOTUYECKOUN LIETIN PACCYKICHUN IIPU PELLICHUH 3a-
7ad.

H3zmenuueocmo u memoowt ee uzyuenus (11 uacos). MyrtainmonHasi ”3AMEHYUBOCTb.
Knaccudukanus mytaruii. MHOXKECTBEHHBIN ajIeTU3M. XPOMOCOMHbBIE TIEPECTPONKH.
I'enomubie MyTaruu (monuruionaus). KapruoTuribl 1 Meio3 y MOIUIUIOUIHBIX (HOPM.
MyTanuu reHepatuBHble U1 coMatnueckue. CIIOHTaHHBIE MyTallMU. 3aKOH TOMOJIOTH-
YECKUX PSAJI0B HACJIEICTBEHHON U3MeHYMBOCTH. NHIyniupoBanHbie myTaruu. Guznye-
CKHE U XMMHYECKHe MyTareHbl. MoaudukannonHasi u3MeH4YuBOCTh. CTaTuCTUUECKAs
00paboTKa pe3ysIbTaToB.

[IpakTuyeckas paboTa: CTAaTUCTHUYECKUM aHAIN3 W3MEHYMBOCTH KOJIMYECTBEHHBIX
IIPU3HAKOB Y PACTCHUU.

Dopma opeanuzayuu: KOJIJIEKTUBHASI, PEIICHUE 3aay, MpakThiecKkas padora: craTtu-
CTUYECKUI aHaJIU3 U3MEHYMBOCTH KOJIMUECTBEHHBIX MIPU3HAKOB Y PACTEHUM.
Buowi oesmenvrocmu: camocTosTEILHOE BhIICTICHNE U (POPMYTUPOBAHUE 1IN TTPaK-
TUYECKOUN pabOTHI; MOMCK U BBIJICTICHUE HEOOXOAUMOM HH(OPMAITIH TTPU COCTABICHUH
oTYeTa Mo MPAKTUIECKOM paboTe; BIOOp Hanbosee 3(h(PEeKTUBHBIX CITIOCOOOB peIICHUS
3ana4; (hopMynrpoBaHUE MPOOIEMBI TP BHIICHEHUH IPUYUH MYTAIIHOHHON H3MEHYH-
BOCTH; CaMOCTOSITEIPHOE CO3/IaHHEe CIIOCOOOB perieHus: mpo0ieM MOCTaBICHHON 3a-
Jlaud; yCTAHOBJIEHWE MPUYUHHO-CIICJCTBEHHBIX CBS3€H; MOCTPOCHUE JIOTUYECKOMN
IEMU PaCCyKICHUHN TIPHU PEIICHUH 3a]1a4.

Ponv nacneocmeennocmu u cpeovt 6 hopmuposanuu HOpMAILHO20 U RAMOIOCUYe-
CKU U3MeHeHn020 (penomuna uenoeseka (10 uacos).

['ennas nporpamma yenoBeka. AyTOCOMHO-IOMUHAHTHBIE HACIe10BaHUsI. AyTOCOMHO-
peueccuBHbIe 3a00neBanus. HaciencrBeHHble 00J1€3HU YeloBeKa. XPOMOCOMHBIE 00-




ne3nu. ['eHHbie 6one3nu. boae3nu ¢ HacnenCTBeHHBIM NpeapacnoiaoxenueM. OcoOeH-
HOCTH Y€JIOBEKA KaK 00ObEKTa FT€HETUUECKUX MCCIIeOBAaHUA. MeToabl N3yUYeHUs TeHe-
TUKW YEJIOBEKAa: F€HEATOTMUYECKUM METOJl, OJM3HEIOBBIN METO/l, MOMYISIIUOHHO-CTa-
TUCTUYECKHUI METOJI, METOJ] TCHETUKU COMAaTHYE€CKUX KJIETOK, IUTOTCHETUYECKUI Me-
TOM, OMOXUMHUUYECKUI MeTo, MeTo bl n3ydeHus: JIHK B reHeTH4ecKux uccieqoBaHusX.
Menuko-reHeTHYeCKOE KOHCYJIBTUPOBAHHUE.

[IpakTryeckast paboTa: U3ydeHHEe TEHETUYECKUX aCTEKTOB I0JIa Y pacTeHUM (MBa KO-
3bs1).

@Dopma opeanuzayuu: KoINEeKTHUBHASA, PEIICHUE 3a7a4, TOKJIAIbl YYallUXCs, MPAKTH-
yeckasi paboTa: u3yyeHue TeHeTUYECKUX aCleKTOB I0JIa Y paCTeHU (MBa KO3b).
Buowl oesmenvrocmu. IOUCK U BhIJICTICHUE HEOOX0AMMOM MH(MOPMAIIMN; IPUMEHEHNE
METOJIOB MH(OPMAIMOHHOTO TOMCKA, B TOM YHKCII€ C IOMOIIbI KOMITbIOTEPHBIX
CPEIICTB; TUTAHUPOBAHUE YYEOHOrO COTPYIHUYECTBA C YUYUTEIEM M CBEPCTHUKAMU —
omnpenesieHue 1eneil, GyHKIM y4acTHUKOB, CIIOCOOOB B3aUMOIEHCTBUS MPHU MOATO-
TOBKE JOKJIAJI0B; MTOMCK U BbIJIEJICHUE HEOOX0AuMON MH(OpMaIMU TIPU PEILICHUH Te-
HETUUYECKHUX 3a/1a4; BbIOOp Hanbosee 3(h(HEeKTUBHBIX CIIOCOOOB pPEIICHUs 3a/1a4.
Paznen 3 JBouaonuonHoe yuenue ( 32 4yacon)

Teopusa. Teopua ecmecmeennozo omoopa 4. /lapeuna ( 5 wacos). HacnenctBeHHOCTh
Y U3MEHUYHUBOCTh OPraHU3MOB. JloKa3aTenbCcTBa SBOIIOLMY IPUPOTHBIX BUJIOB. YUYCHUE
dbopmax U3MEHUMBOCTH OpraHu3MoB. Poiib BHEIITHEN cpe/ibl B BOSHUKHOBEHUHU U3MEH-
YUBOCTU OpraHu3MoB. Teopus uckyccTtBeHHOTo oTtOopa Y. JlapBuna. @opMbl HCKyC-
CTBEHHOTO OTOOpa. boprba 3a cyliecTBoBaHWE: MPUYUHBI U cleAcTBUsA. Dopmbl
060pBOBI 32 cyliecTBOBaHUs. EcTecTBEHHBINM 0TOOD: ONpeesieHne, MEXaHU3M JIeHCTBUA,
pE3YIbTAT.

Ilpakxmuka. @opma opeanuzayuu. KONIECKTUBHAS
Buowi 0esmenvrocmu: OUCK U BBIJIEJICHUE HEOOXOUMOM HH(POPMAITUU; TPUMEHEHUE
METOM0B HMH(POPMAIIMOHHOTO TOUCKA, B TOM YKCJIE C TMOMOIIbIO KOMIBIOTEPHBIX
CPE/CTB; MIAHUPOBAHUE YYEOHOTO COTPYAHUYECTBA C YUUTEJIEM M CBEPCTHUKAMH —
omnpenesieHue 1enei, GyHKIM y4acTHUKOB, CIIOCOOOB B3aWMOEHCTBUS MPHU MOATO-
TOBKE JIOKJIaJIOB; MOCTAaHOBKA BOMIPOCOB — MHUIIMATUBHOE COTPYAHUYECTBO B MOUCKE
u coope uHopmaIuu sl BEITOJIHEHUS JOKIAJ0B U MPE3CHTaIUH.

Cunmemuueckasa meopus 36onouyuu. Mukposeoarouusa( 8 uacos)

[Monynsmus — ¢popma cyuiecTBoBaHus BUAa. MI3MEHUMBOCTH 0COOEH B MOMYJISIIMY O]
BIIMSTHUEM DKOJIOTUUECKUX (pakTOpoB. MexaHn3M BOZHUKHOBEHUS ajanTariiii B MOMy-
JISIIIAW Y UX OTHOCUTENIbHBIN Xapaktep. Jlemorpadudeckas, mpoCcTpaHCTBEHHAS U DKO-
JIOTHYECKasl CTPYKTYpa NONyIsiuuy. JJnHaMyKa YUCIEHHOCTH ONy/siiun. bruonoruue-
CKHI TOJIUMOPGHU3M MTOMYIISAIUN. YCIOBUS ITTUTEIHHOTO CYIIECTBOBAHMS TTOMYIISIIIHH.
[Tonmynsiust — KOMIIOHEHT 3KOCUCTEMBI. JIMHAMUKA U yCTOMYMBOCTB 3kocucTeM. CaMo-
perymnsiuusi. CyKIeCCUU B SKOCUCTEMAX.

Dopma opeanuzayuu: KOJJIEKTUBHAS, pelIcHUE OMOJIOTHYECKUX 3a/1a4, paboTa ¢ KOM-
NBIOTEPHBIMU POrPAMMaMH.

Buowbi 0essmenvrocmu: IOWCK U BIJICJICHUE HEOOX0AMMOM HH(POPMALIMH TTPU PEIICHUN
OMoJIOrM4ecKux 3ajad; BeIOOp HamOosiee F3(DPEKTUBHBIX CIIOCOOOB pelIeHUs 3ajad;
CTPYKTYPHUPOBAaHHUE 3HAHHUU MO TeMe «MUKpPOIBOMIOLHN; YCTAHOBIECHUE TPUUYNHHO-




CJIEICTBEHHBIX CBSI3€; TOCTPOEHUE JIOTUYECKOM LIENMU PACCYKACHUM MPU PEILICHUU 3a-
na4; HaONIOACHHE 3a JEMOHCTPALMAMH YUYUTENs, OOBSICHEHHE W HHTEpIpeTanus
HaAOII0IaeMbIX SIBJICHUI; aHaJIN3 TPadUKOB, TAOIUIL, CXEM.

Daxmoput 380110uuu (7 4acos)

Hacneocmeennas usmenyugocmes Kaxk mamepuan 360a104ul. IBOITIOIUOHHAS XapaKTe-
puctuka mytauuid. Hopma peakiuu renotuna. Moaudukauu, uX poib B 3BOTIOIHIH.
M3onauuu. Mexanusm. DBOJIIOIMOHHAS POJIb U30ISAMNA. MuUrpaium u ux poJyib B U3Me-
HEHUH TE€HETUYECKOM CTPYKTYpPhI NOMyIsuund. DOopMbl MEKIOMYIISAIIMOHHBIX OTHOLIE-
Hull. [Ipuuunb! U cienctBus 00pbObI 32 CylliecTBOBaHUE Kak (akTopa sBoornuu. Co-
BpPEMEHHBIE IIPEJICTABIICHHUS O €CTECTBEHHOM 0TOOpE KaK BelylieM (haKkTope IBOTIOLHH.
®opMbl ecTecTBEHHOro oTOopa. CpaBHUTENbHBIN aHAIU3 €CTECTBEHHOTO M HMCKYC-
CTBEHHOT'O 0TOOpa U UX PE3yJbTaToB.

[TpakTryeckas pabota: pe3yJbTaTbl HCKyCCTBEHHOTO 0TOOpa Ha IPUMEPE COPTOB KYilb-
TYPHBIX PACTEHUMU.

Dopma opeanuzayuu: KOJUIEKTUBHAA, IPAKTUYECKast paboTa: pe3ylIbTaThl UCKYCCTBEH-
HOTO 0TOOpa Ha MPUMEPE COPTOB KYIBTYPHBIX PACTEHUN.

Buowi oesmenvrocmu: caMoCTOATENBHOE BbIIEIEHUE U (POPMYITHPOBAHUE LIETHU TIPAK-
TUYECKOU pabOoThI; MOUCK U BBIJICJICHHE HEOOX0AMMOM nH(OpMaIIUK; CTPYKTYpPHUPOBa-
HUE€ 3HAHWUM MO pe3ylbTaTaM MCKYCCTBEHHOI'O 0TOOpa; MOCTAHOBKA U (hOPMYJIHpOBa-
HUE MPOOJIEMBI, CAMOCTOATEILHOE CO3JaHUE AITOPUTMOB JEATEILHOCTH MIPHU PELLICHUH
pOoOJIEMBI; MPOTHO3UPOBAHUE PE3YJIBTATOB MPAKTUUECKON pabOThI; KOHTPOJIb B hopMe
CJIMYCHUS JTMYHBIX PE3YJABTATOB U PE3yJIbTaTa ¢ 3aJJaHHbIM 3TaJIOHOM C II€JIbI0 0OHAPY-
YKEHHS OTKJIOHEHUH OT HETO.

Buo. ( 6 uacos)

CoBpeMeHHas Ouosiornueckasi KoHIenims: Bujaa 2. Maitepa. JlokazarenbcTBa peaib-
Hoctu Buaa. Kpurepuu Buga. Crpykrypa Buaa. [lonynsuuonnas crpykrypa Buga. ['u-
OpuaHas 30Ha, reorpaduuecKkuii U30JAT, KIMHAJIbHAsS U3MEHUMBOCTh. [Iponecc obpa-
30BaHMSI HOBBIX BUAOB. AJIONATPUUYECKOE, CUMITATPUYECKOE U MapanarpuyecKkoe BU-
noobpazoBanue. KoMisiekcHoe 1eicTBUE 3BOJTIOLMOHHBIX (PAKTOPOB B SKOCHUCTEMAX.
HckyccTBEHHBIE SKOCUCTEMBI U UX OCOOEHHOCTH.

ITpakTuyeckas pabora: Mop(oJoruuecKuii KpUTepuii BUJ1a Ha MpUMEPE BUIOB U3 pojia
KJIEBEP.

Dopma opeanuzayuu: KOJIEKTUBHAS, IPaKTHUYEeCcKas padora: MOpHOIOTrHUYEeCKUN KpHU-
TEpHil BUJa Ha IPUMEPE BUIOB U3 pOAA KIIEBEP.

Buowl oesmenvrocmu.: caMoCTOSITENIbHOE BBIJIETICHUE U (POPMYITMPOBAHUE IENIH MTPaK-
TUYECKOUW pabOTHhI; MOMCK U BBIJICJICHUE HEOOXOAUMOU HH(OPMAITIH MTPU COCTABICHUH
OTYeTa Mo NPaKTUYECKON padoTe; MIaHupOBaHUE Y4eOHOTO COTPYAHUYECTBA C YUUTE-
JIeM U CBEPCTHHUKAMHU — OMpezesieHue 1eneil, QyHKIU y4acTHUKOB, CIOCOOOB B3au-
MOJIEWCTBHSI; TOCTAHOBKA BOIPOCOB — WHULIMATUBHOE COTPYAHUYECTBO B MOHUCKE U
coope nHbopmaruu.

Eouncmeo >cueoii u nexcugoit npupoout (5 uacos).

AOHOTeHHBIA CUHTE3 OPraHUYECKUX BEIIECTB B YCIOBUAX BOCCTAHOBUTEILHON aTMO-
cepnl. DTanbl NOABICHUS CIOXKHBIX OPraHUYECKUX BEIIECTB. DBOJIIOIMOHHBIE BO3-
MOKHOCTH YIJIEBOJOPO/IOB. DBOJIOLMS OpraHMYecKux coeauHeHuil. OOpazoBaHue




NEPBUYHBIX KJIETOK — Hayajiao Ouosorudeckor spoitounu. CaMoopraHU3aius ClIOX-
HBIX OpraHnyeckux cucrteM. Kilerounoe mutanue, BHyTPH- ¥ BHEKJIETOYHBIM TOMEO-
cta3. OCHOBHBIE YEPThI XKU3HH.

Dopma opeanuzayuu: AEKIUS, KOJUIEKTUBHASI, pab0Ta ¢ KOMIIBIOTEPHBIMU MPOTPaAM-
MaMH.

Buowvi desmenvrnocmu: npeoOpa3zoBaHHe 3HAKOBO-CUMBOJINYECKONW MOJAETH C LEIBIO
BBISIBJICHUSI OOIIWX MPU3HAKOB, OTMPEICIISIONIUX SIUHCTBO JKUBOW M HEXKHBOU TPH-
POJIbI; HAONIOEHUE 32 JIEMOHCTpAIUsIMU YUYUTENsl; OObSICHEHHWE M HUHTEpIpeTarus
HaOJI0aeMbIX SIBJICHUH; aHAIN3 Tpa(UKOB, TAONIHUII, CXEM.

Pa3nen Dmopuorenes ( 39 yacos)
Jlenenue knemox (9 uacoes).

Muto3. Mutotndeckuii 1uki. [{uTomoruyeckne OCHOBBI OECHOJIOTO Pa3MHOXKEHHUS.
Oupopenponykuus. [IponomkuTensHOCTh KU3HU KiIeToK. [lonoBeie kineTku. Meiios.
[{uTomornueckrue 0CHOBBI ITOJIOBOTO Pa3MHOKEHUS.

Dopma opeanuzayuu: KOJIJIEKTUBHAS, IPAKTUYECKas padoTa ¢ MUKPOCKOIIOM.

Buowi oesmenvrocmu: caMoCTOATENBHOE BbIIENIEHUE U (POPMYITHPOBAHUE LIETHU TIPAK-
TUYECKOUN pabOThI; MOMCK U BBIJIEJIEHUE HEOOXOAMMOM MH(OPMAIIUU ITPU COCTABICHHUH
oTYeTa MO MPAKTHIECKON paboTe; TUTaHNPOBaHNE YIeOHOTO COTPYTHHYECTBA C YIUTE-
JIEM M CBEPCTHHUKaMU — ONpEJeeHHe LeNed, (PyHKIMI yYaCTHUKOB, CIIOCOOOB B3au-
MOJICHCTBHS; TTOCTAHOBKA BOIPOCOB — WHUIIMATUBHOE COTPYAHUYECCTBO B TIOWCKE M
coope nHbOpPMAITUH.

Pazeumue opzanuzma u cpeoa ( 6 uacos).

Bremnsis cpena u HeoOXOMMMBIE YCIIOBUS Pa3BUTHS. OMOPHOHAILHOE Pa3BUTHE U
BHYTPEHHSIS cpesia. DK30TracTpyssius. OMOPHOH U OMoTUYECKUE (aKTOPHI CPEIBI.
Dopma opeanuzayuu: IEKINAS

Buowr oesmenvnocmu: npeobpa3oBaHre 3HAKOBO-CUMBOJHUYECKONW MOACIH C IIEIBIO
BBISIBJICHUST OOITUX TMPU3HAKOB, OMPEACIISIONINX €ANHCTBO XUBOW M HEKWBOW TIPH-
POIIbI, HAONIONEHWE 3a JIEMOHCTPAIUSAMU YUYUTENSA; OOBSICHEHHE M WHTEPIPETAIIHS
HaOJIFOJaEMBIX SIBJICHUI; aHATU3 TPAPUKOB, TAOIHIL, CXEM.

becnonoe pazmnoincenue, conamuueckuii Imopuozenes u pecenepauyusn (7 4acoe).
Mopdoduzunonoruiyeckas OCHOBa MPOIIECCOB OECIIONIOT0 Pa3MHOKEHUSI U 0COOEHHO-
CTH Pa3BUTHUS NpH OCCIIOIOM pa3sMHOKeHHH. Kiaccudukarms pereHepanMoOHHbBIX SIB-
JICHU, TTIOHSITHE O COMAaTUYECKOM IMOpHOTeHE3E.

Dopma opeanuzayuu: IEKINAS

Buowvl oesmenvnocmu. npeoOpa3oBaHUE 3HAKOBO-CHUMBOJIMYECKOW MOJEIH C LENIbIO
BBISIBJICHUSI OOIIUX TMPU3HAKOB, OMPEACISIONINX €ANHCTBO XUBOW M HEKWBOW TPHU-
POIbI;, HAONIONEHUE 3a JIEMOHCTPAIUSMU YUYUTENS; OOBSICHEHHE W WHTEPIpPETaIIHs
HaOII0MaeMBbIX SBJICHUH; aHaIN3 Tpa(uKoB, TAOJIHNII, CXEM.

Onmoczenes u 380nrwouyus (10 uacos).

buorenernueckuii 3akoH. Pexanurtynsauuu. Teopus dumdmopuorene3a A. H. Cesep-
1[eBa. DBOIIOLMS OHTOTeHE3A.

Dopma opeanuzayuu: KOIIEKTUBHAS, TOKIAAbl yUalTUXCS.

Buowi desmenvnocmu: NnaHUPOBAHUE CTPYKTYPHI JOKIJIAJa C yYETOM KOHEYHOTO pe-
3yJbTara; COCTABJICHUE IJIaHa U MOCJIEI0BaTEIbHOCTH IEUCTBUI; IIJITaHUPOBAaHUE YUeo-
HOTO COTPYAHUYECTBA C YUUTEIEM U CBEPCTHUKAMM — OIpe/ieNieHue 1ene, pyHKiuit



YYaCTHHUKOB, CIIOCOOOB B3aMMOJICUCTBHUS; TIOMCK U BBIJIEJIEHUE HEOOXOAUMOM uHDOP-
MaIuy; MPUMEHEHHE METOA0B MH(OPMAIIMOHHOTO MMOUCKA, B TOM YHCJIE C TTOMOIIBIO
KOMIIBIOTEPHBIX CPEJICTB; OCO3HAHHOE U MMPOU3BOJIBHOE MOCTPOEHUE PEYEBOTO BHICKA-
3pIBAaHUS B YCTHOUM M MUCHMEHHOU (popMme.

Imobpuonozusn pacmenuii (7 4acos).

Cnoporenes. Mukpocnoporene3. Makpocnoporenes. ['ametorene3. Mukporamerore-
He3. Makporameroreses. JIBOMHHOE OIIIOAOTBOpEHUE. HeperynspHble TUIIBI TOJI0BOTO
Pa3MHOKEHHSI.

Dopma opeanuzayuu. JTEKIAS

Buowi oesmenvrHocmu. nipeoOpazoBaHue 3HAKOBO-CUMBOJIUYECKON MOJENIU C LEIbIO
BBISIBJICHUSI OOLIUX MPU3HAKOB, OMPEACISIONINX €AUHCTBO XUBOM M HEKUBOW MpHU-
POJIbI; HAONIOEHUE 32 JIEMOHCTpAIUSIMU YUYUTENs; OObSICHEHUE U WHTEPHpPETaIUs
HaOJI0aeMbIX SIBJICHUH; aHAIN3 Tpa(UKOB, TAONIHUII, CXEM.

2.2. TemaTnyeckoe TIaHUPOBAHUE

TEMATUYECKOE IINTAHMPOBAHUE
HEPBBIH IO/l OFYYEHHA
Ne | HazBanue pasgena | KosuyecTBo yacos @opMBbI KOHTPOJIS

BCEIo | Teopus | NIpakKTUKa

Bgenenue, 2 2 - Jlexuus
1 N3 dugero cocrout |20 7 13 HaOJIFOICHUS, TECTH-
pacTeHue poBaHue, aHaIn3
MPOAYKTOB JICATENb-
HOCTH 00yY
2 Kak xwmBer pacre- |11 4 7 YcTHBIH o1poc, camo-
Hue? CTOsITeNIbHAsL paboTa
[IpakTnueckas  pa-
oora.

Ha6mionenne. Coo0-
IICHUS YYaIUXCA.

3 Bripactu cam. 6 2 4 Jlexnms, Oecena,
IpaKkTH4YecKas  pa-
oota. HaGmronenms.

4 Ot mukpockona no | 17 5 12 YCTHBIN OIIpOC, caMo-
MUKpPOOHOJIOTUN cTosATenbHas paboTa
[IpakTnueckass  pa-
oota.

HaGmronenne. Coo00-
IICHUS YYaIXCA.

5 bakrepun 7 3 4 Jlexmus, Oecena,
IIpPaKTHYSCKasT pa-
o0ota. HaGmronenus.

6 [1necHeBbie TpUObI 6 2 4 Jlexmus, Oecena,




MpaKTUYEeCKast pa-
oora. HaOmronenus.

Bonopocnu

Jlexmus, oecena,
paKTUIEeCKast pa-
oora. HaOmronenus.

JlaGoparopus «buo-
WHAKAIUS»

Jlexmus, Oecena,
IIpaKTHICCKast pa-
oora. HaOmronenust.

Pacckasel mo 6moJo-
THMH

20

12

YCTHBIM OIIpoC, CaMo-
cTosTeNbHas paboTa
[IpakTnueckas  pa-
oora.

HaGmronenue. Co00-
IICHUS YYaIUuXCsl.

10

Jlaboparopus JleBen-
ryka

Jlexnms, Oecena,
IpaKTHYCCKast pa-
oora. HaOmronenus.

11

[IpakTuueckass OoTa-
HUKa

16

13

YCTHBIN OIIpOC, caMo-
cTosATenbHas paboTa
[IpakTnueckas  pa-
oora.

HaGmronenne. Coo00-
IICHUS YYaIUXCsl.

12

[IpakTrueckas
JIOTUS

300-

Jlexmus, Oecena,
paKTHYECKast pa-
oora. HaOmronenuns.

13

buonpaktukym

Jlexms, Oecena,
IpaKTUYCCKast pa-
oora. HaOmronenus.

Hroro

136

46

90

BTOPOH o1 OFYYEHHA

Ne
Pas3-
aeJia

HaszBanue
aeJia

pas-

KoauuyecTBO 4acoB

BCeEro

Teopus

npax-
THKA

DopMbI KOH-
TPOJIA

BBenenue

2

2

Jlekuus,
TECTHUPOBA-
HHE

[uTonorus
Y TUCTOJIOTHS

15

10

YetHpI  ompoc,
CaMOCTOSATEIIbHAS
paborta
[IpakTnyeckas pa-
0oTa.




Hao6nronenune. Co-

oOmeHus yda-
IIIAXCS.

2. Mukpo6uo- 19 12 Jlexuusi, Oecena,
JIOTUS ¥ BUPY- pakTU4ecKas pa-
COJIOTHUSA oora. HaoOmrone-

HHUS.

3. NmmyHutet 18 12 Jlexnus, Oecena,
U [1apa3uToJIo- npakTUiecKas pa-
TUs oora. HaOmrone-

HUSL.

4 Muxkonorus 10 Jlexmus, Oecena,
U CHCTEMA- IpaKkTU4ecKas pa-
THKa  JIeKap- oora. Habmtone-
CTBEHHBIX HUSL.
pacTeHuit

5. XUMHUS B 1ICH- 18 11 Jlexnus, Oecena,
Tpe €CTECTBO- npakTUYecKas pa-
3HAHUS oora. HaOmrone-

HUSL.

6 Ot 00buHBIE |19 10 YerHblii  ompoc,
HEOOBIUHBIE Be- caMOCTOITeIbHAs
niecTBa pabota

[IpakTnueckas pa-
oora.
HaGmronenne. Co-
oO1eHus yda-
IIIAXCS.

7 Asnenus, mpouc- |11 Jlexums, Oecena,
XOISIINE C BeEIe- npakTHYecKas pa-
CTBaMH oora. HaOmrone-

HUSL.
8 Paccka3zpl 1O 11 YerHbli  ompoc,
XAMUH caMOCTOITEIbHAs
pabota
[IpakTrueckas pa-
oora.
Ha6monenune. Co-
oOLIeHHUS y4Ja-
IIIAXCS.
9 Xumuss B 13 Jlexnus, Oecena,

OBITY

paKkTU4ecKas pa-
oora. HaOmrone-
HUS.




| | UTOrO 136 52 84 |
TPETHH IO/l OFYYEHHA
Ne Tema paszgena, 3a-KosamyecTBo 4yacos DopMbI KOHTPOJIS
n/m | HATHS BCEroTeoOpus [MpaK-
THKA
BBenenne 2 |2 -
Pa3nea 1. IuToso- 24 9| 15
THUsl.

1 | Tumer  kerouHoin 4 2 2 Jlekuusi, 6ecena, mpakTUie-
OpraHu3aluu ckas pabora. Habmonenus.

2 | Crpoenue npokapu- 8 3 5 Jlexuus, 6ecena, mpakTUye-
OTHUYECKO ¥ KJIETKH ckas pabora. HabmoneHus.

3 | Crpoenue sykapuo- 7 2 5 VYCTHBIN OIPOC, CaMOCTOSI-
TUYECKOUN KIETKU TenabHas pabota

[IpakTuyeckas padora.
Ha6monenue. CooOuieHus
YYAIIUXCSL.

4 | PerynsaropHeie Mme- 5 2 3 Jlexuus, 6ecena, mpakTuye-
XaHU3MBI KJIETKH ckas pabora. HabmroneHus.
Pa3znea 2. TIened 39 12 | 27 Jlexus, 6ecena, mpakTUie-
THKA. ckasi pabota. HaOnronenus.

5 | I'enetnueckuii ana4 18 5 13 YCTHBIN OIPOC, CaMOCTOSI-
JN3 3aKOHOMEPHOA TenpHas pabota
CTEU HACJIENOBAHUS [TpakTudeckas padota.

Ha6monenue. CooOuieHus
YYAIIUXCSL.

6 | U3menunBocth H 11 4 7 Jlexmusi, 6ecena, mpakTUie-
METOJbl €€ H3y4eH ckas pabora. HabmoneHus.
HUS

7 | Pomp HacnenctBenq 10 3 7 YCTHBIN OIPOC, CAMOCTOSIA
HOCTH M cpeibl B TenabHas padboTa
dbopMHUpOBaHUHT [IpakTuydeckas padoTa.
HOPMAJIBHOTO M Tla- Habmonenune. CooOrieHus
TOJIOTUYECKU H3Me- yYaIIuXCsl.

HEHHOTO (EeHOTHUTIA

YeJIOBEKA

Paszgea 3. DBouaro- 31 11 20 Jlexmus, 6ecena, mpaKTHUICH
uusl. ckas pabora. HabGmronenus.

8 | Teopust ecrectBeH- 5 1 4 Jlexmusi, 6ecena, mpakTUyie
Horo or6opa Y. /lap- ckast pabota. HabGmronenus.
BHHA

9 | CunreTnueckas 8 3 5 YCTHBIN OMpoC, camMOCTOSIA
TEOpHUsl SBOJIOLINU. TenbHas paboTa
MHUKPO3BOITIOIHS ITpakTudeckas padora.




HaGmonenne. CooOmienus
YYaITIXCS.
10 | ®akropsl  3BOJIIOA 7 3 4 Jlekuusi, 6ecena, mpakTUie-
1005051 ckast pabora. Habmronernus.
11 Bun 6 2 4 Jlexmus, 6ecena, mpakTUIe
ckas pabora. HaGmronenus.
12 EnunacTBO XHMBOU H 5 2 3 Jlexmus, 6ecena, mpakTHIeH
HEKHUBOU MPUPOJIBI ckas pabora. HaGmronenusi.
Pa3znen 4. Im+ 40 14 26 Jlekusi, 6ecena, mpakTUie-
Opuorenes. ckas pabora. Habmonenusi.
13 Jlenenue KiIeTok 10 3 7 YCTHBIA OMPOC, CaMOCTOSA
TeNbHas pabora
[IpakTuyeckas padora.
HaGmonenne. CooOmenus
YYaITIXCS.
14 Pa3Butue opra4 6 2 4 Jlexmust, 6ecena, mpaKTHUIeCH
HH3Ma U cpeia ckas pabora. HaGmronenus.
15 becnonoe pa3zmHo- 7 3 4 Jlexmust, 6ecena, mpaKTHYeH
JKEHHUE, COMaTHhyeH ckast pabota. HabGmtonenus.
CKHIl 3MOpuHOreHes
U pereHeparnms
16 Ontorene3 u 5Bo- 10 4 6 Jlexmusi, 6ecena, mpakTUyie-
JIIOLIUSI ckasi pabota. Habnronenus.
17 OMOpuonorus pac 7 2 5 Jlexuus, 6ecena, mpaKkTUde-
TCHUH ckas pabora. HaGmronenus.
Hroro 136 48 88

MeToauueckoe 000py10BaHueE:

HUPPOBAS JTABOPATOPUSA YYEHUYECKAS (LludpoBble 1aTYMKH IIEK-
TPONPOBOJHOCTH, pH, MonoxeHusi, TeMmeparypbl, a0COIIOTHOTO IaBJICHUS; HU(DPOBOIA
ocuuiorpadgUuecKuil JaTIYMK; BEChI AMEKTpOoHHbIE yueOHble 200 T; MUKPOCKOIT: UG-
poBO WM onTUdeckuit ¢ yBennuenuem ot 80 X; HaOOp JJ1s1 U3TOTOBJICHUS] MUKPOTIPE-
naparoB; MUKpoIpenaparsl (Ha0op); COeAMHUTENbHbIE POBOJIA, TPOrpaMMHOE 00ec-
MEYECHUE, METOJNYECKHE YKA3aHHS; KOMIUIEKT COIYTCTBYIOIIMUX 3JIEMEHTOB ISl OIbI-
TOB 10 MEXaHHUKE, MOJIEKYJSIPHON (PU3HKE, HIEKTPOAMHAMHUKE, OTITHKE.



KOMIUIEKT HNOCYIAbl U OBOPYIAOBAHUSA JIdA YYEHUYECKHUX
OIIBITOB ( llItatuB naboparopusiii xumudeckuii: Habop wamek Iletpu, Habop uH-
CTPYMEHTOB IPENapOBAIBHBIX, JIOKKA IS CKUTAHUS BEIIECTB, CTymnKa dapdoponas ¢
MEeCTUKOM, Habop 0aHOK, CKJISHOK, ()IaKOHOB JIJISi XpaHEHUS TBEPABIX PEaKTHBOB;
Habop mpudopok (I1X-14, I1X-16); mpubop Ass MOTydeHHS Ta30B; CIIMPTOBKA U TOPIO-
yee 715 He€; punpTpoBanbHas Oymara (50 mT.); Koia6a KoHMYeCcKast; majJodKa CTEKIISH-
Hast (C pe3MHOBBIM HAKOHEYHHKOM ); Yallleuka Jisl BhIMapuBaHUs (BhIapUTENbHAs Ya-
IIeYKa); MEPHBIM IUIUHIP (IJIACTUKOBBINM), BOPOHKA CTEKJISIHHas (Majas); CTakaH
crexkystHHBIN (100 MiT); ra300TBOIHAS TPYOKAa.

KOMILUIEKT BJAJXKHBIX TPEINAPATOB JEMOHCTPAIIMOHHBIN
( Bnaxxnsiii npenapar "be33yoka'; Biaknbii nmpenapar "l'aaroka" BIakHbIN npenapar
"BHyTpeHHee cTpoeHHe OPIOXOHOTOT0 MOJUTIOCKA'; BIIaXKHBIN npenapar "BHyTpeHHee
CTPOEHME KPBICHI'"; BIIAYKHBIN Npenapar "'BHyTpeHHEE CTPOEHUE JIATYIIKH ' ; BIAKHBIN
npenapar "BHyTpeHHee CTpOeHHE NITULBI'; BIIAKHBIA IIpenapar 'BHyTpeHHee cTpoe-
HUe pblObI"; BiaxkHblil npenapar "Kapace"; Baaxuslii npemnapar "KopeHb 6000Boro
pacTeHusi ¢ KiyOeHbkaMu'"; BiaxHbld mnpenapar "KpeBeTka'; BiIaxHbI mnpenapar
"Hepeuna"; Bnaxusiii npenapar "Pa3zButue xocTucTod pbiObl"; npyrue. Komrekr
repOapueB geMoHcTpaunoHHblil (I'epOapuit "/lepeBbs u Kyctapuuku'; repoapuii "u-
Kopactymue pactenus"; repbapuit "Kopmossie pactenus"; repOapuit "KynbrypHbie
pactenus"; repOapuit "JlekapcTBeHHbIe pacTeHus'"; repbapuii "MegoHOCHbBIE pacTe-
Hus'"; repbapuit "Mopdonorus pactenuit"; repdbapuit "OCHOBHbBIE TPYNIBI PACTCHHUM'";
repOapuii "PactutenbHbie coobmiecTBa"; repbapuii "CenbCKOX035HCTBEHHBIE pacTe-
Hus'"; repOapuii " noBuThie pactenus’; repOapuii K Kypcy OCHOB IO 00111ei OMOJIOTHH. )

KommiekT koJiekuii ieMoHcTpaunonnslii (Komneknus "T'onoceMeHHbIe pacTe-
Hus" koyutekuus "OOurtarenu mMopckoro nHa'; xosuiekuus "IlameonTtonorudeckas';
koyutekuus "[IpencraBurenn OTpsAA0B HACEKOMBIX' KOJIMYECTBO HACEKOMBIX: HE MEHEE
4; xomnexkuusi "IIpuMephl 3alIUTHBIX MPHUCIIOCOOJICHUI Y HACEKOMBIX'; KOJUICKIIMS
"TIpucniocoOuTenbHbIE U3MEHEHHS B KOHEUHOCTSIX HACEKOMBIX "'; KoJuteKus "Pa3Butue
HAaCEKOMBIX C HETOJHBIM IpeBpanieHueM"; koyuiekuus ""Pa3BuTre HACEKOMBIX C MOJ-
HBIM NpeBpanieHueM"; komiekius "Pa3putue niieHuub")
KomnbrorepHoe odopynoBanue
HoyTOyk; mpoekTop, UHTEpaKTUBHAsI TOCKa

Cnmcok Jureparypsbi:



2. buonorus «IlokpbITOCEMEHHBIE PACTEHUS: CTPOCHUE U )KU3HEEATENBHOCTDY -
3. 6 xiacc nuHenHsbIi Kype B. B. [Taceunnk, Beptukans - Mocksa «/Ipoda»-2020r

4, AxumytikuH, W. 3anumarensaast Ouonorust / Urops Akumynikus. — CI16.: Am-
dopa, 2015.-319 c.

S. Amnaromuueckuii atnac / [log pen. A. U. bopuca. — Munck, 2011. — 256 c.: un.

6. Amnaromust uenoBeka. Temo. Kak ato pabotaet/ moz o6miet pemakiueii [1. AGpa-
xamca: [mep. ¢ anr. A. AuBaepal. — M.: ACT, 2018. 256 c.: ui.

7. bunyy, I'. JI. Anaromus u dbusuonorus: 6ombiioi nomymspHsii atiac / I JI. bu-
mu4, E. }O. 3uranosa. — M.: U3nareabcTBo «O», 2017. — 272 c.: ui.

8. CanmoBaunuenko, 1O. A. buosorusa: nmomarosas noaroroska / FO.A. CanoBHu-
yeHko. — M.: Dkemo, 2016. — 320 c.

Q. CripaBOYHUK MO JeKapcTBEHHBIM pactenusM. / [lox pen. 3amopoxknoro, A. M. —

M.: JlecH. npom., 1988. — 415 c.

10. HurepHeT-pecypchl 1o pa3HbiM pasaenam Kypca « BUOJIOT Sy

YEJIOBEK

11.  http://school.bakai.ru/?id=newpb041220101544 — Gakaii - BUpTyaIbHas IIKOJIA
110 OMOJIOTHH;

12.  http://muzey-factov.ru/tag/biology - My3eii (hakTOB O UETIOBEKE;

13.  http://humbio.ru - Pecypc «ba3a 3HaHMIA TT0 OMOJIOTUM YEIIOBEKA» COACPIKUT
Y4EOHUK 10 MOJICKYJISIPHON OMOJIOTMH YesioBeka, OMOXUMUU, (DU3NOJIOTUH, T€H- HOU U
OeJIKOBOU MH)KEHEPUH;

14.  http://www.sci.aha.ru/biodiv/index.htm - Pa3znen (buopasznooOpasue u oxpaHa
npupossl) Web-atnaca «310poBbe U Okpyskatoias cpenay. CrenuaiicToB HaBepHSIKa
3aMHTEPECYeT MacIITaOHbIA TeMaTHYeCKUid MH(POPMALMOHHBIM MacCUB MH(OpMaIu-
OHHBIX PECYPCOB M0 OropazHooOpa3uto Poccuu. Takke MeeTcss BOBMOXKXHOCTh HAUTH
He0o0XoIMMY 0 HH(GOPMAIIUIO B MHTEPAKTUBHOM 0a3e maHHbIX «Poccus B iiudpax» (ThI-
CSYM TIOKa3aTeliel o BCEM peruoHaM cTpaHbl). Takke pa3MellieHa OHJIaiHOBAas KapTo-
rpaduueckas cuctema DataGraf.Net, mo3Bosistonias «Ha JIeTy» CTPOUTh KapThl, (B TOM
YHCJie COOCTBEHHBIC) U TTPOU3BOJIUTH aHAIIU3 UX CYTIEPIIO3UIINNA;

15.  http://www.sci.aha.ru/ATL/ra00.htm -Web-Atnac: «Okpyxarotas cpeqa u 3710-
poBbe HaceneHus Poccum». KOMIUIEKCHBIM Tpyld, B KOTOPOM pPaccMaTpUBarOTCS B
NEePBYIO oyepeb (PakToOpbl U MPUUYUHBI, ONpeaessaomme 310poBbe Hamu. Okono 200
croxkeToB, 0onee 400 kapT U quarpamm;

16. www.molbiol.edu.ru - Anaromust u ¢usnonorus yenoseka. Hayuno- momyssip-
HBIA caiiT. ba3a 3HaHui mo Omoiornu yenoBeka. Ou3nonorus, KJIeTouHas OHOIOTHS,
TCHETHKA, OMOXUMUS;

17.  http://www.psy.msu.ru/illusion/ - 3puTenbHble WIUTIO3UU U PeHOMEHBI ((haKyIib-
teT ncuxojoruu MI'Y umenu M. B. JlomoHOCOBa).

XNBOTHBIE

18. www.entomology.narod.ru/index.html - «HbOpPMAIMOHHO-TIOUCKOBBIN CaNT
WJIU «IIOYTHU BCE» MO SFHTOMOJIOTUWY». BObIIOE KOJTUYECTBO KAU€CTBEHHBIX CCHUIOK Ha
PYCCKOSI3bIYHBIE CANTHI, TOCBSIIIEHHBIE BCEM CTOPOHAM KW3HU PA3IUYHBIX TPYIII YJie-
HUCTOHOTHX, a O0JIbIIIE BCETO — HACEKOMBIX;

19.  http://www.zooclub.ru/ - «300ki1y0 (Bce 0 )KHUBOTHBIX)». CaMasi pazHooOpa3Has
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WUTIOCTPpUPOBaHHAS! HH(POPMALIKA, KaK O KU3HH JUKHUX KUBOTHBIX, TaK U O JOMAITHUX
moOuMItax. Bo3aMOXXHO moirydeHne 0eCTUIaTHON KOHCYABTAIIMH TI0 COJEPIKAHMIO U BE-
TepUHAPHH,

20.  http://www.zoospace.narod.ru/ - «300JI0IUs», TPETOCTABIAET MaTeprual B OC-
HOBHOM 0 co0aKax M KOIIKax: PEKOMEHAITUH TI0 UX COAEPKAHUIO U JICYCHHUIO, HOpMa-
THUBHBIC TOKyMEHTHI, MH(POPMAITHIO 0 KITy0aX W MUTOMHUKAX, OOBSIBICHUS O MPOIAKE
Y BBICTAaBKaxy;

21. http://povodok.ru/en/ - «IToBogoOK», OJMH U3 CaMBIX OJIHBIX CAHTOB, ITOCBSIIICH-
HBIX JJOMAITHUM KUBOTHBIM;

22.  https://apus.ru/ - «O HEenoOeaArMOi JH00BU K dKUBOTHBIMY, HHTEPECHASI U PA3HO-
oOpa3Hasi uH(pOpMaIIMs O CaMbIX Pa3JIMYHBIX KUBOTHBIX. OCOOCHHOCTH TO/I00pa Ma-
TepHayia U €ro U3JIOKEHHUS JIEIA0T 3TOT CANT XOPOIIUM IMOMOIIHUKOM YUUTEIIO;

23.  http://www.petslife.narod.ru/ - «/lomamnue >kuBoTHBIC». CalT MMOCBSIICH J0-
MAaITHUM KUBOTHBIM. OCOOCHHOCTSIM yXO/ia U COJIEPIKAHMS TOMAIITHUX KUBOTHBIX;
24. http://bigcats.ru/ - «bonpiue komkm». CalT MOCBSIIEH MPEICTaBUTEISM Ce-
MEHCTBa KOIIaYbUX;

25. http://www.filin.vn.ua/ - WnmocTpupoBaHHasT SHIUKIONEIUS >KUBOTHBIX. B
pazzenax 3HIMUKIONEeIUN cCOOpaHO O0IbIIOE KOJTUYECTBO MaTEPHAIOB 000 BCEX BHIAX
KUBOTHBIX. Marepuan 00rato WITIOCTPUPOBAH, CHA0KEH CCHUIKAMU;

26.  http://www.apus.ru/ - Pecypc «O HEmoOeaumoit Tr00BY K )KUBOTHBIMY — 3TO UH-
TepecHasi U pa3HOOOpa3Has HHGOPMAIIUS O CAMBIX PA3JIMYHBIX )XKUBOTHBIX. OcOOEH-
HOCTH MOoA00pa MaTepuasa 1 ero U3JIOKEeHUsI IeTIAl0T ATOT CAalT XOPOITUM MTOMOIIHU-
KOM YUYHUTEIIO;

27. http://www.fishworld.narod.ru - Peibuit mup. Pecypc mocBsIeH MOJIHOCTBIO
ATUM MPEACTABUTENSM KUBOTHOTO Mupa. Kiaccudukaims, mponucxoxieHue, SBO0-
U pbIO, OMMACHBIEC PHIOBI 1 MHOTOE JIPYTOE.

PACTEHU A

28.  http://www.herba.msu.ru/russian/index.html- 6otanuueckuii cepsep MockoB-
ckoro yHuBepcuteTa. OMH U3 Han0oJIee U3BECTHBIX BO BCEM MUPE POCCUHUCKHUX OHO-
JIOTUYECKUX PECYpPCOB, UMEIOIIMI BepcHH Ha 8 A3bikax. boraHnueckue HOBOCTH (B T.
Y. MOAPOOHBIN KaJieHJaph KOH(EpEeHIH), calThl OOTAaHWYECKUX MOApa3aeIecHu
MI'Y, Oubnuorexka M300pakeHUN pacTeHWil, Ouorpaduueckuil pasfen «KJIACCHUKH
Haykm». KpoMe marepuasoB 1mo OoTaHUKE OOIIETO XapakTepa, Ha CalTe pa3MeICHBI
Matepuasibl 0 borannyeckoMm caje yHUBEpCUTETa, 00 YHHBEPCHUTETCKOM [epOapuu
umenu /. T1. CeipelinikoBa, peIcTaBiieHa CTapuHHAs KOJUIEKIIHS U3 ero (hOHJIOB;
29.  http://www.lapshin.org/club/plants.htm - «MockoBckuit Kity6 koMHaTHOTO 11BE-
TOBOJICTBAY;

30. http://tea.volny.edu/index.php - «Yai» — xuBasi SHIUKIONEANS Yasi U €T0 Tpa-
U — KCTOPHS Yasi, 00TaHMKA W BBIPAIIMBAHUE Yasi, XUMUS Yasi, MPOU3BOACTBO Yas,
BU/IBI Yasl, yIIAaKOBKA M XpaHCHUE Yas, 3aBapHBaHUE Yas, Yail U 37J0pPOBbE.
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