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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 PACKPHITUIO BHYTPEHHETO MOTEHIIHMAJIA

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, IPOEKTHO — UCCIIE0BATEIBCKON JieaTenbHOCThI0. [Iporpamma «B mupe 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, INIAHUPYeMble Pe3yJbTaThl

1.11TosicHuTENBHAS 3aTUCKA

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

Hopmamueno-npaeogoe obecneuenue
* ®denepanbHbIM 3akoHOM OT 29.12.2012r. Ne273-d3 «O6 ob6pa3zoBannu B Poccwii-

ckon Denepaumy.

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

* Konueniuei pa3BuTHs 10MOTHUTEILHOTO 0Opa3oBaHus B PO, yTBepxkaeHHOMN 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 IMPOrPaAMMaM).

* (Crparerueii pa3sutus Bocnutanusa 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 ytBepxaenun CanlluH 1.2.3685-21 «l'urnenuueckue 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 CCIIEIOBaHMs, 00YUEHHUIO B IEHCTBUH, ITO3BOJISICT YEPEI0BAThH KOJI-
JIEKTUBHYIO U UHIUBUIAYAIBHYIO JIEATEIBHOCTh. T€OPETUUECKHI MaTepras BKIOYAET
B ce0sl BOMPOCHI, KACAIOIIUECS] OCHOB MPOEKTHO-UCCIIEN0BATEILCKON IesATENBHOCTH,
3HAKOMCTBA CO CTPYKTYpO# paOOTBhl.

1.2 HoBu3Ha, akTyabHOCTb U MEaroruueckas 1eaecoo0pazHoCTh TPOrpaMmbl



AKTyaJIbHOCTH NporpamMmbl. OTIMUUTEIbHBIE 0COOCHHOCTH MporpaMmsbl. [Ipo-
rpaMmMa HampaplieHa Ha JOPMHUPOBAHUE Y YUAIIUXCSI CTOUKON MOTHBAITUH VIS M3yde-
HUS OMOJIOTHYECKUX HAyK, PaCIIMPEHNE 3HAHUH 110 OMOJIOTHH B 3KOJIOTHH, (HOPMHPO-
BaHHME 0CO3HAHHOTO OTHONIIEHUS K MUPY dKUBOU MIPUPOIbI, PA3BUTHE UHTEPECA K MEIU-
IUHCKUM HayKaM, MOBBIIIEHHE 00pa3oBaresibHOro ypoBHs. [Iporpamma qaet BO3MoOXK-
HOCTB YYaIIMCs BBIOpaTh CBOK «OMOJIOTUYECKHUH ITyTh», U TIOBBICUTH YPOBEHB TOATO-
TOBKH K 9K3aMEHaM.

HoBu3na nannoii 00pa3oBare/ibHOIl MPOrpaMMbl B TOM, YTO JIaHHAsI ITporpamma
HOCHUT Pa3BUBAIOUIUI XapaKTep, LEIbI0 KOTOPOH sABIseTcss (POPMUPOBAHHUE MTOUCKOBO-
UCCIIeIOBATEeIbCKUX, KOMMYHUKATUBHBIX YMEHUH IIKOJbHUKOB, WHTEJUICKTA y4Ya-
IIUXCSI.
3aHATUA pa3[esICHbl HA TEOPETHUECKHUE U ITpakThuueckue. [Ilpuuém nesTenpHOCTh MO-
KET HOCUTbh KaK IPYIIOBOM, TAK U MHIWBUAYAJIbHBIN XapakTep.

Ienarornyeckas mesnecoo0pa3sHOCTb IPOrPAMMBbI 3aKIIFOYAETCS B TOM, YTOOBI: CITO-
cOoOCTBOBATh CUCTEMATU3ALUU OUOJOTUYECKUX 3HAHUM, MOTYYEHHBIX BO BpEMsI
oOyueHus B 00111€00pa30BaTEIBHON HIKOJIE, BOCIIOIHUTH MPOOEIbI, TOMyUYESHHbIE MPU
M3YUYEHUHU TIpeAMEeTa OMOJIOTHH, PACIIUPUTh UMEIOITUECS Y YUaIUXCs MPOrPaMMHBIE
OMOJIOTMYECKHUE 3HAHUS C 1IEJIbI0 MTOJATOTOBKU K YK3aMEHaM, K MOCTYIUJICHUIO B y4eO-
HbIE 3aBECHUS, & TAKKE K OMOJIOTHYECKUM OJIUMITHAAM.

1.3 Lens 1 3a7a4M AOMOIHUTEIBHON 0011€00pa30BaTENbHON MTPOTrPaMMBI

IeJb: co3nanne ycinoBUE 7Sl YCTIEIIHOTO OCBOCHHUSI yUaIlIUMUCS TPAKTUYECKOU CO-
CTaBJISIOIIEH IIIKOJILHOW OMOJIOTHH U OCHOB UCCJIEIOBATEHCKON e TETHHOCTH.

3agaum:
IIpeomemmuuwie:

1. ®opMupoBaHHE CUCTEMBI HAyYHBIX 3HAHUH O CHUCTEME >XUBOW MPHUPOABI U
HAYaJbHBIX MPEJCTABICHUN 0 OMOJIOTMYECKUX 00BEKTAaX, MPOIIECCax, IBICHUSX,
3aKOHOMEPHOCTSX;

Memanpeomemmuvie:

2. mpuoOpeTeHue OMbITa UCITOJIb30BAHUS METOI0OB OMOIOTHYECKONM HAYKH JIJIS TIPO-
BEJICHUST HECIIOKHBIX OMOJIOTUYECKUX IKCIIEPUMEHTOB;

3. pa3BUTHE YMEHUI U HABBIKOB MPOEKTHO — MCCIIEIOBATEILCKOM IeATeIbHOCTH;

Jluunocmmuuvle:

4. MOAroTOBKA yYalllMXCs K YYaCTHIO B OJIMMIINAHOM JIBUKECHUU;

5. (opmupoBaHHEe OCHOB IKOJIOTHUUECKON TPAaMOTHOCTH.

[Tpu opranuzamnmu 0O6pa3oBaTEIHLHOTO MPOIECCa HEOOXOAUMO OOpPaTUTh BHUMAHUE
Ha CIIEAYIOUIUE aCIIEeKThI:

e co3maHue MOPTQHOIUO YUYCHHKA, MO3BOJISIIOIIEE OIEHWBATH €T0 JMYHOCTHBIN

pocT;

e HCIOJIb30BAaHUE JIMYHOCTHO-OPHUEHTUPOBAHHBIX TEXHOJIOTUN (TEXHOJIOTHUS pa3-
BUTHS KPUTUUYECKOTO MBIIIUICHUS, TEXHOJIOTHS MPOOJIEMHOTO 00y4YeHUsI, TEXHO-
Jorus 00y4eHHs B COTPYIHUYECTBE, KEMC-TEXHOJIOT U, METOJ TPOEKTOB);

e OpraHu3aiys MPOEKTHOM AEATEIHHOCTH IIKOJIHHUKOB M TPOBEIEHUE MUHHU-KOH-
dbepeHIuil, NO3BOJIAIOMIMX IKOJIBHUKAM MPEACTaBUTh UHANBUIYAJbHbIE (WX
TPYIIIOBBIC) MPOEKTHI 110 BEIOPAHHOH TEME.

1.4 OcobGeHHOCTH BO3PACTHOM IpyNIIbl A€TEH, KOTOPHIM apecoBaHa IporpaMma.



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 OBJIAIEBaTh HOBBIMH 3HAHUSIMH, TIPABMIIBHO U KAaY€CTBEHHO
BBITIOJTHSATH MPAKTUYECKUE 3a/IaHMUS.

1.5 Anpecar nporpamMmsbl, CpPOKH peain3alliy, HAMpPaBICHHOCTh

Ypoeenv npozpammer — 6a30BbIil.

BrlnonHeHne HHAMBUTYaIbHOTO 33/IJaHUs: CAaMOCTOSITENIbHBINA BEIOOP TeM PeOEH-
KOM, UHTEpPECHBbIX M1 u3yueHusa. CocTaBieHue 1iaHa paboThl MO U3YUYEHHUIO TEMBbI,
HAMMCaHUI0 pabOoThI C ONOPOH Ha MPEIOKEHHBIC MTEAAr0oroM BapUaHTHI.

Hanpagnennocms — EcTecTBeHHOHAyYHas!.

Aopecam npozpammui: netu B Bo3zpacte 11 — 18 ner.

B sToM Bo3pacTe peOeHOK OKa3bIBaeTCs Ha OPOTe peasibHOM B3pOCiol xu3Hu. bes
JIOCTaTOYHOM YBEPEHHOCTH B ceOe, IPUHATHS ce0sl OH HE CMOXKET ONPEAEIIUTh CBOU
NaTbHEUIINNA MYTh.

[leHTpanabHBIM K€ HOBOOOpPA30BAHHEM IMEPHOAA CTAHOBUTCS CaMOONPEIECICHHE,
npodeccuoHanbHoe U JTUYHOCTHOE. CO3/1aeTCsl TaK Ha3bIBA€MbIN 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 CAMOOIIPEACICHUEM, - U3MEHEHHUE Y4eOHON MOTHBA-
muu.  CrapiiekiacCHUKH, BEAYIIYI0  JEATEIbHOCTh KOTOPhIX  OOBIYHO  Ha3bl-
BalOT y4eOHO-PpO(heCCHOHANIbHOM, HAYMHAIOT paccMaTpUBarTh yuely Kak HEOOXOmH-
Myto 0azy, MpeAnochUIKy Oymymied mpodeccuoHanbHOU AesTenbHOCTH. VX uHTEpe-
CYIOT, IJTaBHBIM 00pa3oM, T€ MPEIMEThI, KOTOpPbIe UM OyIyT HY>KHBI B TaJIbHEUIIIEM, X
CHOBa HAaYMHAET BOJHOBATh YCIIEBAEMOCTbD, MOSBIISECTCS CO3HATEILHOE OTHOIIEHUE K
YUYEHUIO

Cpoxu peanuzayuu npozpammot.

[Iporpamma paccuntana Ha 3 rosa o0ydenus. [IpogomKuTENLHOCTh OIHOTO 3a-
HATHS PABHO OJTHOMY aKaJeMHUUE€CKOMY 4acy (45 MUHYT).

I ron oOyuenus — 102 yaca. Yacrora 3aHaTuid — 3 pa3a B HEAENIO IO 45SMUHYT.

IT ron 06yuenus — 102 yaca. Yacrora 3aHsTuii — 3 pasza B HEJEIO 10 45SMUHYT.

III rox o6yuenust — 102 yaca. YacroTa 3aHsaTuii — 3 paza B HEAENIO 10 45MUHYT.

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

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

[Inanupyembie pe3yabTaThl
TpeOoBaHus K YPOBHIO 3HAHMI, YMEHUI U HABBIKOB 110 OKOHYAHMIO peajiu3a-
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, AaBaTh ONpPENENeHUs MOHATUSIM, pab0OTaTh C TEKCTOM, JI€JIaTh BHIBObL



e yMETh paboTaTh B rpyIIIie, MPUCTYIIUBATHCA K MHEHUIO YWICHOB I'PYIIIbl, OTCTa-
WBaTh COOCTBEHHYIO TOUKY 3PEHUS;
e BIAJCTh IUTAHUPOBAHUEM U TTOCTAHOBKOW OMOJIOTHYECKOTO AKCIIEPUMEHTA.
1.6 ITnanupyembie pe3yapTaThl
Ilnanupyemuie pezyniomamnot
JIuunocmmnuie pezynomamel:
® 3HAHUS OCHOBHBIX MPUHIIMIIOB U MPABUJI OTHOIICHUS K KUBOM MPUPOJIE;
® pa3BUTHE IO3HABATEIbHBIX WHTEPECOB, HAMPABIECHHBIX HA H3yUYCHUE KUBOMU
IPUPOJIBI;
e Pa3BuTHE WHTEUICKTyaJIbHBIX YMEHHH (IOKa3bIBaTh, CTPOUTH PACCYXKICHMUS,
aHAJIM3UPOBATh, CPAaBHUBATH, JICJIaTh BEIBOJBI U JIPYTOC);
® 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 ISl JUCKYCCHH U apTYMEH-
Tallid CBOCH TMO3WIINW, CPAaBHWBATh Pa3HbIC TOYKHU 3PEHUS, apryMECHTHPOBATH
CBOIO TOYKY 3PEHHS, OTCTaUBATh CBOIO ITO3ZHIIHIO.
IIpeomemmnwie pezynomamot:
1. B no3HaBarenbHOM (MHTEIIEKTYaIbHOM) cdepe:
® BBIJICJIICHHUE CYIIECTBEHHBIX PU3HAKOB OUOIOTHYECKUX 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 MPOIIECCOB, YMEHHE JIeTIaTh BHIBOIBI
¥ YMO3aKJIIOYCHHS Ha OCHOBE CPaBHCHUS,
e yMeHHue padoTarh ¢ OMPEASTUTENSIME, TA00OPATOPHBIM 00OPYIOBAHHUEM;
® OBJIJICHUE METOAaMHU OUOJIOTUYECKON HAYKH: HAOIOEHNE U OTTMCcaHue OUo-
JIOTUYECKUX OOBEKTOB M MPOIECCOB; MMOCTAHOBKA OMOJOTHYCCKHUX IKCTICPHU-
MEHTOB ¥ 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:



® OBJIQJICHHE YMEHHUEM OLIEHUBATh C AICTETUYECKON 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 OOOCHOBAHHBIE BHIBOBIL;

* yyalnuiicsl BJaJiee€T HABbIKaMM aHaiu3a WH(OpMAIIMU U MPEACTABICHUS TIEpe]l
ayIMTOpUEn pe3yasTaToB CBOEH paboThI;

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

* yyanuiics BiajeeT UHPOPMAIMOHHBIM MOTEHIIMAJIOM O MYTSAX MOCTPOCHUS UH-
JTUBUTYyaJIbHON TPO(PECCUOHAIBHON TPAEKTOPHUHU.

Yuawuecs 6yoym ooyuenwi:
* yyamuiics BiaaeeT JabopaTopHbIMU TPUOOpaAMU;
* JIEMOHCTPUPYET HEKOTOpble MOp(oMeTpruUecKre U (PU3NOIOTHUECKUE TTOKA3aTEH
3JI0pOBbSI IKOJIbHUKOB;
* YMEEeT CTaTUCTUYECKU 00padaThIBaTh PE3YIbTATHI HCCIIEIOBAHUIA;
* yMEET NPEACTABIATh CBOU PE3YNbTAThl IEPE] ayJUTOPHEL;
* yMeeT paboTaTh C HAy4YHOU JIUTEPATypOil;
* yMeeT oOpMIISITh pe3yJIbTaThl CBOMX UCCIIEIOBAaHUN B BUJIE TE€3UCOB pedeparoB U
CTareu.
Pasnen 2. KoMiuieke OpraHu3anMoOHHO-NEAATOTHYeCKUX YCJI0BH i, BKIKOYA-
KA (POPMBI aTTECTAIMU
CTpykTypa nporpammabli
[Ipu u3ydyeHun pasaeaoB MIKOJIbHUKH CMOTYT MOYYBCTBOBATH CEOS B POJIM YUEHBIX
13 pa3HbIX obnactet Ononoruu. borannka — Hayka 0 pacTeHHUX. 300JI0THsl — HayKa,
MpeAMETOM U3YUYEHUSI KOTOPOH SBJISIOTCS MPEICTABUTEIHU 11apCTBA JKUBOTHBIX. MUKO-
Jorus — Hayka o rpudax. ®usnonorus — Hayka 0 )KM3HEHHBIX MTpolieccax. DKOIOTUs
— HayKa 0 B3aMMOJEHCTBUAX OPraHMW3MOB C OKpY»Karolen cpefoil. bakrepuonorus
— Hayka 0 OakTepusix. OpHUTOIOTUSI — pa3zen 300J0TUH, TOCBALIEHHBIN N3yUYEeHUIO
nrtuil. buoreorpaduss — Hayka, KoTOopas u3ydaeT 3aKOHOMEPHOCTH reorpadudecKoro
pacrpoCTpaHEeHUs] U paclpeiesieHus oprannu3MoB. 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 OTHOILICHUS 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(hopMHpPOBAHHOCTh MMO3HABATENIHBIX 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 yUYE€OHYIO JNESITEIbHOCTb: OMPENCNSATh Ledb padoThI,
CTaBUTH 33Ja4H, IUIAHUPOBATH — OMPEAEIATh MOCIEA0BATEIbHOCTh JEHCTBUN U MPO-
THO3UPOBATH PE3YAbTaThl PabOThl. OCYIIECTBISITH KOHTPOJIb U KOPPEKIHMIO B Clydae
oOHapy>KeHUsl OTKJIIOHEHU M U OTIIMYUNA TIPU CIIMUYCHUH PE3YIbTAaTOB C 3aJJaHHBIM 3TaJIO-
HoM. OIleHKa pe3ysbTaToB pabOThl — BBIJICJIICHUE U OCO3HAHUE YYaIlUMCS TOTO, YTO
y>K€ YCBOEHO U YTO €Il MOAJIEKUT YCBOCHHUIO, 0CO3HAHME KAaYECTBAa U YPOBHS yCBOE-
HUS;

- OBJAJCHUE COCTABJIAIOIIMMU HCCIIEIOBATEIILCKOM U INPOEKTHOM JEATEIBHOCTH,
BKJIIOYas YMEHHUS BUAETh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIABUTATh TUIIOTE3bI, 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
Ouronornyeckyro HHPOPMAIHIO 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 IPAKTUYECKOMN NEATeTLHOCTH JIIOZCH; MecTa
Y POJIA YEJIOBEKa B MPHUPOJE; POJACTBA, OOIIHOCTH MPOUCXOXKICHUS W IBOJIIOIIUHU pac-
TEHUH ¥ )KHBOTHBIX (Ha IIPUMEPE COMOCTABIICHUS OTICIIBHBIX TPYIII); POJIA Pa3THIHbIX
OpraHU3MOB B KU3HU YEJIOBEKA; 3HAUCHUS OMOJIOTUYECKOTO PA3HOOOpa3us IJisi 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; B3AMMOCBS3H MEXITYy 0COOEHHOCTSIMH CTPO-
€HUS KJIETOK, TKAHEH;



Yuawuecs 6yoym ooyuenwi:

BJaJieeT MpaBUIaMH PaOOTHI C OMOIOTHUECKUMH MTPHOOpaMU M HHCTPYMEHTaMHU
(mpenapoBabHbIE UIJIbI, CKAJIBIIENH, JIYIIbl, MUKPOCKOIIBI).

YMEET CPaBHHUBATh OMOJIOTMUECKUE OOBEKTHI M TMPOIIECCHI, YMETh NIeTaTh BbI-
BOJIB M1 YMO3AKJIFOUEHHSI HA OCHOBE CPaBHEHUS

Beeneunue.

Bo BBeneHuu yyanuecst 3HaKOMSTCS C IJIAHOM paOOThl M TEXHUKOM 0€301aCHOCTH ITPU
BBITIOJTHEHUH J1a00PATOPHBIX PaOOT.
1. 3 yero cocTouT pacrenue?
CrpoeHune pacTUTENbHON KIETKH.
Teopusa Kopenb. Bunbl kopHeil. BetBienue kopas. 3Hauenue kopHs. [loder. Ctpoenue
nobera. CtpoeHue nouek. Bumonsmenenus mooderos
JIuct. Ctpoenue koxuilbl Tucta. CTpOEHUE MSIKOTH JINCTA. 3HAYEHUE JKHUIIOK JIKCTA.
Brinenenue pacrenueM kucinopoza. Mcnapenue Boabl pacrenuem. Jlucroma.
Crebenb. Ctpoenue credia. OyHKUUU cTeds
L[BeTok. CTpoeHue U 3HaYECHHE LIBETKA.
[Tnoael. Crpoenue u 3HaueHre. CnocoObl pacpoCTpaHEHUs
Cems. CTpoeHHE U COCTaB CEMSIH
lIpaxkmuxka JlabopatopHas pabota « CTpOE€HHE KOKHULIBI JIYKay.
Jlaboparopnas padota «JIBUKEHHE IUTOILIIA3MbD»
Jlaboparopnas padota «OrmnpeneseHue 30Hbl pOCTa KOPHSD)
JlaGoparopnas pabora «CTpoeHHE MOYCK»
OnbiT «Beiaenenue kucinopoaa pacrennem». Onsit «McnapeHue BoJbl JUCThIMI)
[Ipaktuueckas padora «OnpenenaeHne Bo3pacra CTBoja 1o cnwry» JlaboparopHas pa-
6ora «IlepenBmkeHue BoAbI 1 MUHEPATBHBIX cOyiel 1Mo cTedmo» JlaboparopHas pa-
0ota «/[BrmkeHne opraHMYeCcKUX BelecTB 1Mo credmo» JlaboparopHas padora «Ctpo-
eHue cemeHu ¢aconm» JlaboparopHas padora «CTpoeHHE ceMeHHU MieHuIb» J1abo-
paropHas padora «CocTtaB CeMsIH»
2. Kak xxuBeT pactenue?
Teopusa. Kak nutaerca pacrenne? Bo3ayiHoe nutanue pacteHui. [louBeHHoe nura-
HUe pacTeHui. YnoOpenus. Buasl ynoopenuii. [luranue u pocT mpopoCTKOB.
Kak pacret pactenue? PocT kopHelt u modera. Kak MOXXHO MOBJIHMATH HA POCT PACTEHHUSI.
Bo3szeiicTBrue 4denoBeka Ha KOPHEBBIE CUCTEMbI KYJIbTYPHBIX pacTeHui. OOpaboTka
nouBbl. [lonuB n ocymenue nmoussl. @PopMUPOBaHKUE KPOHBI pacTeHuu. [Ipummnka u
NUKUpoBKa. J{pInT i1 pactenue? [{pixanve kopHel. [[pixanue nuctbeB. JlpixaHue ce-
MsH. Kak nBuraercs pactenne? JIBuxeHne cteOis U JTHMCTHEB.
Kax npopacraet cems? YcnoBus npopactanus ceMsiH. BexoxecTs cemsiH. CpokH 11o-
ceBa. [myOuHa 3a7€/IKM CEMSIH.
Ilpaxkmuxa. Tlpaktraeckas pabora «O0pa3zoBaHNE OPTaHUYECKHUX BEIICCTB HA CBETY»
[Ipaktuueckas pabora «BnusiHue ynoOpenuii Ha pocT pacteHus» lIpakTudeckas pa-
6ora «lIpumunka rmaBHoro kopHs» [Ipaktuueckas padora «Pa3Butre 60KOBBIX 10OE-
TOB»
[Ipaktuueckas pabora «BinusHue GUTOropMOHOB Ha POCT U PA3BUTHE PACTEHUI»
Jlaboparopnas pabora «Pa3Butre mpopoCTKOB»
OnbIT «3HaYeHne BO3ayXa AJIsl pOCTA U Pa3BUTHS KOPHEW»



OmnbIT «/IpIXaHUE JTUCTHEB
OnpIT «/lpIxanue ceMsiH»
[TpakTrueckas padora «JIBuxenue credis pactenus» [Ipaktuueckas padbota «/[Buxke-
HUE JINCTHEBY
[Ipaktrueckas padota «BiusHue pa3nuyHbIX YCI0BUIM Ha MpopacTanue ceMsan» [Ipak-
THYecKas padora «OnpeneneHne BCX0XKECTH CEMSH
3. BeIpacTu cam.
Teopus. IlpruMeHeHNE TOMYYEHHBIX 3HAHUW Ha MpakThke. O3€I€HEHHE IIKOJIbHBIX
kiym0. [locanaka u yxoj 3a pacTeHUSIMU.
Ilpaxmuxa. Tlpaktudeckas pabora «Ilocagka cemMsH B KOHTEHHEpPHI M OTKPBHITHIN
rpyHT» [Ipaktuueckas pabdora «I[lukupoBaHue paccaabl IBETOUHBIX KylIbTyp» [Ipak-
TU4eckasi pabora «Bricasika paccaibl IBETOUHBIX KYJIBTYp B OTKpPBITBINA IT'pyHT» [Ipak-
TUYECKasi padoTa «YX0/l 3a [BETOYHBIMU KIyMOaMm»
4.0T7 MHKPOCKOIA 10 MUKPOOHOJIOTHH

Teopus. YctpoiictBo Mukpockomna. [IpaBuiia pabotsl ¢ MuUKpockorom. [Ipurorosie-
HHUe npenaparoB MICTOpus OTKPBITUS MUKPOCKOIIA. Y YEHBIE NCCIIEA0BATENM, BHECIIIHE
BKJIaJ B U3yYEHUE MUKPOOPTaHU3MOB.

@®paniy3ckuid mukpoouonor Jlyu I[Tactep (1822 — 1895r), Hemenkuii yuensiii Poobept
Kox
(1843 — 1910r) OCHOBOIOJOXHUKKA COBPEMEHHOW MHUKpoOHosoruu. OCHOBHBIE
HanpaBJIeHHsI COBPEMEHHOM MUKPOOMOJIOTUY: TeHETUYECKas U KJIETOUHAsl MH)KEHEPHS,
UCIIOJIb30BAHUE MUKPOOPTAHU3MOB U IIPOLYKTOB UX JKMU3HEAEATEIBHOCTU B IIPOMBIIII-
JICHHOCTH, CEJIbCKOM X031CTBE U MEIULIMHE, 100bIYa HE(PTH U METAIJIOB, OYMCTKA BOJI,
II0YB, BO3/1yXa OT 3arPsA3HUTEIICH, ITOAIEPKAHUE U COXPAHEHUE TTIOUBEHHOTO TUIOA0PO-
nusi. YCTpOWCTBO MUKPOCKOIIA U TipaBuiia padbotel ¢ HUM. [IpaBuia obparmienus c na-
O6opaTopHbIM 000PYIOBAHUEM.

Xumus u ouonorusi. XUMUYECKUN COCTaB KMUBOW KJIETKU: HEOpraHu4Yeckue (Boja
Y MUHEpAJIbHBIE COJIM) U OpraHuYecKue (OeNKu, KUPbI, YIIEBObl, BATAMUHBI) BElIe-
ctBa. buosnorudeckas poiib Bojbl B *KKBOM KieTke. @oTtocunTte3. Xnopoduui. buoso-
TMYECKOE 3HAYEHHE KUPOB, OETKOB, 3QUPHBIX Macell, YITIEBOJOB U BUTAMUHOB JJIS
KU3HENACATEIbHOCTA OPTAaHU3MOB.
KieTka - equHuLIa CTPOEHUS, KU3HEACATEIBHOCTH, POCTA U PA3BUTHSI OPTaHU3MOB.

MHoroo6pa3zue kiierok. CTpoeHue mpo - U 3YKapUOTHUECKOM KIIETKH. J{eJIeHne KIeTKHU.

B3auMocBsi3b cTpoeHus u GyHKIMN 9acTei U OPraHOUI0B KJIETKU - OCHOBA €e Iie-
noctHocTu. CpaBHUTENIbHASI XapaKTEPUCTHKA KJIETOK PACTEHUH, dKUBOTHBIX, OAKTEPHIA,
rpu6oB. VccnenoBanust mpupoibl ¢ MOMOIIBI0 MUKPOCKOTIA.
Bunpl TkaHel, OTIMYue pacTUTEIHLHON TKAaHU OT )KUBOTHOM, 0COOCHHOCTH CTPOCHHUSI U
(yHKIMU TKaHEH.
JleMmoHCTpauuun
. Koseknust roToBbIX MUKPOITPENAapaToB.
Ipaxmuxa. Ilpaktrueckas padota Ne 7-16. YcTpoiictBo Mukpockona. [Ipurorosnenue
U U3ydeHue MUKporpenaparoB. [IpaBuna paboTsl ¢ HUPPOBBIM MUKPOCKOTIOM.
[IpuroroBneHrne MUKpPOIIPENAPATOB KIETOK KOMXKHUIBI YELIYyH JIyKa, KJIETOK JUCTa 3JI0-
Jie, TIJI0JJ0B TOMara, UIOBHUKA U JIp.
Pabota ¢ roroBeIMH MpernaparaMmu TKaHEH.



TBopueckas macrepckas «Co3qaHne MOAEIH KIETKNY.

5. bakrepuu

Teopusa. YcnoBusi xu3HM Oaktepuil. dopMa U CTPOCHHE OaKTEpUATBHBIX KIIETOK.
Buemnne u BHyTpeHHHE CTpyKTyphl. [ToBenenue 6akrepuii. CiocoObl nutanus. Pac-
pocTpaHeHHe U 3HaueHue Oakrepuii. Poib 6akTepuii B Onocdepe: 6akTepun THUEHUS
— MUHEpAJIM3alis OPraHNYECKUX BEIECTB; OAKTEpUU MOYBEHHbIE — TOYBOOOPa30Ba-
Hue; 6akTepuu a30TUKCUpyIoue — 000TaleHIe MOYBHI A30TOM; IMAHOOAKTEPHH.
3HayeHue OaKTepUil B )KU3HU YEJIOBEKA - MOJIOKUTEIbHAS POJIb B XO35UCTBEHHOM J1esl-
TEIHHOCTH: MOJIOYHOKHCIIbIE, OaKTEpUH OpOKEHUS; OTpUIAaTelIbHAsT — THUEHHE TPO-
JYKTOB MUTaHUA, TAaTOTeHHbIE OaKTepuu BO30yIUTEIN O0JIe3HEHN y YenoBeKa, KUBOT-
HBIX U pacTeHui. MeTtonsl 60pb0bI ¢ OakTepusmu. [lactepuzanus, cTepuinsanusi, J1e3-
UH(pEKIus.

Ilpaxkmuxa. Tlpaktuueckas padora Ne 17-19. TloceB u HaOmroneHue 3a pocToM OakTe-
puii. bakrepuu 3yOHOrO Hanéra.

bakrepun kapTopenbHON MaTOYKH.

6. IliiecHeBbIe rpUOBI

Teopus. I'puObI NpeacTaBUTENU 0COOOT0 LIAPCTBA )KUBOU pHUpoIbl. [Tpru3Haku rpubos.
Knaccuduxanus rpuboB. OcoOEHHOCTH TIJIIECHEBBIX TPUOOB.

3HayeHue MIeCHEBBIX rpuOoB. poxoku. CTpoeHHE U posib JPOAOKEH B )KU3HU YEIIO-
BEKa.

Ipaxkmuxka. Ilpaktuaeckas padora Ne 20-22. BreipaiinBanue v UCCIIE€I0BaHUE TIJICCEHU.
Mykop, llennnuin.

BrusHue Temneparypsl Ha pOCT IJIECHEBBIX U IPOXKIKEBBIX TPHOOB.

7. Bonopocau

Teopusi. MUKpPOCKOIIMYECKHUE BOAOPOCIN — TpyNIia HU3IMIMNX pacTeHuil. OIHOKIETOU-
HbI€, MHOTOKJIETOYHBIE U KOJIOHHAJIbHBIE BOAOPOCIU. OCOOEHHOCTH CTPOCHHUS U JKU3-
HEAESATENbHOCTH. 3HAYE€HUE BOOPOCIIEN B IPUPOAE U KU3HU YETOBEKA.

IIpaxkmuxa. Ilpaktudeckas padora Ne 23-24. M3yueHrne OAHOKJIETOUHBIX BOIOPOCEH
10 TOTOBBIM MUKpOIpenapaTam npenaparam.

Bonopocnu — oburarenu akBapuyma.

8. JIaboparopusi « buoOMHIAUKAIUAN

Teopus. buonHaukamusa oOKpykaromen cpenbl. Jlnxenonnaukanus. UToropoe 3anstue.
Ilpaxmuxa. TlpakTudeckas pabora Ne 25-26.MccnenoBanrie TOKCHYHOCTH OTXOJIOB €
ITOMOILBIO OBCA ITOCEBHOTO.

9. Paccka3ssbl o 6mosioruu

Teopus. buonuka, ee Buabl. HelipoOnoHnnka. ApXuTEeKTypHO-CTpOUTENbHAsS OMOHUKA.
buorek. buomnmernka. buomumukpus. Utorosoe 3ansrue.

Yuennueckas koHpepeHus. «Beigaromuecs ononorny. «Mcropus 6nomorum.
Konkypc coobmiennii yaamuxcs. «Moe 1ro0ouMoe KUBOTHOE». «17 COBpEeMEHHBIX TEX-
HOJIOTUIA, KOTOPbIE JIFOJIA NTO3aMMCTBOBAJIN Y TIPUPOIBD».

IIpaxmuxa. 11oAroTOBKA M 3alIMTa TBOPYECKUX OTUYETOB O MPOBENCHHOM MCCIEN0BA-
TeJIbCKON padore.

JlaHHbIe 3aHATUS TPOBOAATCS B (hopMe KOH(DEPEHIIUU WU KPYTIIOTO cToJA (B TEUEHHE
roja). Yyaiiudecs BBICTYNAIOT C KPATKUMU TBOPYECKUMHU OTYETAMHU MO WM3YUYEHHBIM
npo0iieMaM, pacCKa3bIBalOT O Pe3yIbTaTax CBOMX MCCIIEIOBAHUM.



10. «JIabopaTopus JleBeHryka»
Teopus. Metonsl HaygHOTO HccienoBanus. JlaboparopHoe 060pyaoBaHKe U MPUOOPHI
JUISL HayYHBIX HcclieqoBanuil. Mictopus n300peTeHrss MUKPOCKOMNa, €ro YCTPOKUCTBO U
npasuia padoTel. TeXHHKa MPUTOTOBIIEHHUS BPEMEHHOI'O MUKponpenapara. Pucyem no
IpaBujIaM: paBuiia OUOJIOTMYECKOTO PUCYHKA.
Ilpakmuueckue nabopamopnsie padomol:
- YCTpONCTBO MUKPOCKOTIA
- [IpuroToBiieHne U paccMaTprUBaHUE MUKPOIIPENapaToB
- 3apucoBKa OMOJOTUYECKUX 0OBEKTOB
IlIpoexkmno-uccnedogamenvckan 0eamenabHOCHb:
- Munu — uccnenoBanue « Mukpomup» (paboTa B rpymnmnax ¢ nocleayromiei npe3eHra-
1eH).
11. IIpakTnyeckasi 0TaHMKA
Teopus. ®enonornyeckue HabmoneHus. Benenre nHeBHUKA HaOmoneHuil. ['epOapui:
o0opyoBaHuE, TEXHHKA cOOpa, BBICYIIMBAHHMS W MOHTUPOBKHU. IIpaBuna pabota c
omnpenenuTensaMu (Te3a, antTuTesa). MopQosoruueckoe onrcaHue pacTeHUN MO IJIaHy.
Penxue u ucuezaromue pacrenus bamkoprocrana.
lIpaxmuxka. Ilpakmuueckue u 1adopamopmrvie padbomol:
e Mop@donoruueckoe OMcaHue pacTCHUM
e Omnpenenenue pacTeHU 1o repoapHbIM 00pa3am U B OE3TUCTBEHHOM COCTOS-
HUU
e MoHTHpoBKa repOapus
IlIpoexkmuo-uccneoosamenvckasn 0eamenabHOCHb:
e (Coznanue karanora «BumgoBoe pazHooOpa3ue pacTeHUM MPUIIKOIHHOU TeppH-
TOPUI
e [Ipoexr «Penkue pacrennst CTaBpOnoOIbCKOrO Kpash»
12. IIpakTHYeckasi 300J10TUsI
Teopus.
e 3HAKOMCTBO C CUCTEMOM KUBOW MPUPOJIBI, IAPCTBAMHU KHUBBIX OpraHn3mMoB. OT-
JUYUTENbHbIE TPU3HAKU KUBOTHBIX PA3HBIX LIAPCTB U CUCTEMATUYECKUX TPYIIII.
e )KW3HB )KMBOTHBIX: OIIPEEIEHUE )KUBOTHBIX IO CIEAaM, IPOLYKTaM KU3HEEs -
TeIbHOCTH. OnMcaHre BHEIIHETO BU/A KUBOTHBIX M0 I1aHy. O yem pacckasbl-
BAIOT CKEJIETHI KMBOTHBIX (raneoHTtonorus). ITumespie nenouku. JKu3Hp Ku-
BOTHBIX 3UMOU. [Togkopmka mTwil.
llpaxkmuxka.
Ilpakmuueckue u 1adopamopmnsvie padomol:
e Pabota no onpeaeneHuIo )KUBOTHBIX
e (CocTraBieHHE MUILEBBIX LIETOYEK
e OmnpeneneHne SKOJOTNYECKOM IPYIIIBI )KUBOTHBIX 110 BHEITHEMY BUIY
e @deHoyOrMYECKUE HAOMIOAEHUS «3UMa B )KU3HU PACTEHUN U KUBOTHBIX)
IIpoexmno-uccnedosamenvckas 0eamenbHOCMb:
e Munu — uccnegoBanne «lITribl HA KOPMYIIIKEY
e Jlpoexr «KpacHas kHura xuBoTHbIX KpacHosIpcKoro kpas»
13.bUoOnpaKTHKYM



Teopusa. YuebHO - HcclieoBaTeNnbCKas AesTeNbHOCTh. Kak mnpaBuiibHO BbIOpaTh
TEMY, ONPEAEINTD LENb U 33a/1a4l uccieqoBaHus. Kakue cylecTByroT METOABI HCCie-
noBanuil. [IpaBuia opopmienus pe3ynsraroB. Microunuku nHpopmarmu (6ubnuoreka,
uHTEpHET-pecypebl). Kak ohopMuTs muChbMEHHOE COOOIIEHNE U Tpe3eHTainto. OcBo-
eHHue 1 oTpaboTKa METOIMK BBIPAIIMBAHUS OMOKYIBTYp. BBINONHEHNE CaMOCTOSTENb-
HOTO MCCJIEIOBaHUA MO BhIOpaHHOMY Moayito. [IpencraBnenue pe3ynbTaTroB Ha KOH-
¢depennuu. OTpaboTKa MPaKTHUECKON YacTH OMMMITHATHBIX 3a/1aHUH C IIeIbIO TUArHO-
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 CTENECHU 3arpS3HEHUS BO3IyXa METOAOM OUOWHIUKAIUY;

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 ITI0OOATBHBIX 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€O6p8.30BBIBaTL 3HAaKW 1 CUMBOJIbI, MOACIN H
CXCMBbI IJIA PCIICHUSA y‘I€6HI:~IX M IIO3HABAaTCJIBHBIX 3aJa4



- yMeHHue paboTaTh C pa3HbIMU UCTOYHUKAMU OMOJIOrMYeCKOM MH(GOPMAaLIUU: HAXOAUTh
Ononornyeckyro nHMOPMAaIMIO B TEKCTE yUueOHNKA, HAYYHO-TIOMYISIPHOM JTUTEpaType,
OMOJOrMYECKHX CIOBApsIX U CIPAaBOYHUKAX

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 OMOJIOTUIECKOTO Pa3HOOOpasHsi IJIsl COXPAaHCHUS
ouocdepsr;

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

Vuawuecs 6yoym 3namo:

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

yMEET OCYIIECTBIISITh CPABHEHHE, CEpPHAIMI0 U KiIacCU(UKAINIO, CaAMOCTOS-
TEJIBHO BBIOMpAs OCHOBAHUS W KPHUTEPHUH I YKa3aHHBIX JIOTHUYECKUX OIEpaIlHii;
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 BBIJICIICHUEM CYIIIECTBCHHBIX XapaK-
TEPUCTUK OOBEKTA.

YMEET COCTaBJISITh TE3WCHI, PA3INYHBIC BHUJIBI IUIAHOB (MPOCTHIX, CIOKHBIX H
T.11.). [IpeoOpa3oBeiBaTh MHGOPMALIUIO U3 OJJHOTO BUJA B APYroil (TAOIHILy B TEKCT U
np.).
Yuawuecs 6yoym ooyuenwi:

yMEeT BBHIYUTHIBATh BCE YPOBHU TEKCTOBOM MH(OpMAITUH.

YMmeeT onpenensiTh BO3MOKHbIE HCTOUHUKHA HEOOXOUMBIX CBEICHUMN, TPOU3BO-
IUTH MOUCK UH(GOPMAIINH, aHATU3UPOBATh U OLICHUBATH €€ J1I0CTOBEPHOCTbD.

BJaJIeeT CPEACTBOM (OPMUPOBAHUS TMO3HABATEIBHBIX CIYKUT Y4eOHbII mare-
pHa, ¥ Mpex/ie BCero NpoIyKTUBHBIC 3a/IaHUs yUeOHHKA.
BBenenue (2 yac). Bo BBenennu yuaniyiecst 3HaKOMSITCS ¢ TUTAHOM Pa0OThI ¥ TEXHUKOM
0€30MacHOCTH MPH BBINIOJHEHUH J1a00PaTOPHBIX padoT.
Tema 1. IluTos10rUst U TUCTOJIOTUS
Teopusa. Ctpoenue knetku. Opranouibl. JKU3HEHHBIA LUKI KJIETKU. KileTKH KUBOT-
HBIX U pacTeHui. [ ucTomorus — Hayka o TKaHsAX. BuUIbl TKaHEeW opraHu3Ma 4ejioBeKa.
CBs3b cTpoeHUs U QYHKIUN KJIETOK U TKaHEH.
Ilpaxmuxa. J1.p. Nel Ctpoenue yBenuuuTeabHbIX TpuoopoB. JI.p.No2 N3yuenne 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 MUKPOOHOJIOTHHA U BUPYCOJIOTUH

Teopus. baktepun: CTpOCHHE, pa3MHOXKEHUE, cucTemaruka. [1necueBbie rpuost. CTpo-
enue. Pazmuoxkenne. Cucremaruka. [luranue u aprxanue. ABTOTpO(dbI U reTepOTPOdBHI.
Hpoxoxu. Xemocuntes u ¢porocuntes. CanpoTrpodsl 1 napa3utsl. bakrepuaibHble 3a-
OoneBanus. Jleuenue u npodunaktuka. ['puOkoBsie 3aboneBanus. Jluunas ruruena.
Bupyconorus — Hayka o Bupycax. Ctpoenue u pusnonaorust BUpycoB u 0akreprodaros.
Bupycusie 3a6oneBanus. Bupyc CITINda. \

Ilpaxkmuxa. J1.p. Ne6 V3rotosienue Mmukporpenapara 3yonoro nanéra. JI.p.Ne7 Usro-
TOBJIEHUE MUKPOINPENAPATOB MyKopa win neHuuusia. JI.p.Ne8 M3yueHne npoxokei.
Tema 3. Ilapa3uToiorusit ¥ UMMYHUTET

Teopus. UMMYHUTET M 310pOBbE UeoBeKa. Buabsl uMmyHutera. Mexanusm. Hapyiie-
HUSI UMMyHUTeTa. Asutepruv. IMMyHHUTET U Mapa3uTbl. DKTO- U SHAONAPA3HuThl. X
Buabl. [Ipucnocobnenus k napazutusmy. Ilnockue uepBu. Knaccudukanus. kst
pa3sutus. Kpymieie uepBu. Kimaccudukanus. Huxnsl pazsutus. [Ipodunakruka rems-
MUHTO30B. DKTOIMAPA3UTHl — IEPEHOCUUKH Pa3andHbIX 3a0oneBanuil. Manspus. Con-
Has Oosie3Hb. By, kiemu, 610xu — nepeHocuuku 3aboneBanuid. Tud. YUyma. DHiie-
danut. bopp0a ¢ mapazutamu.

Tema 4. «MuxoJiorusi. CucreMaruka JIeKApCTBEHHBIX PaCTeHUI

Teopus. Muxonorust — Hayka o rpudax. Cucremaruka rpu6oB. lllnsnounsie rpuosbI.
I'puOb1 — napazutel. MectooOuTanus. Mukopuza u cuMomo3. SAnosuteie rpudsl. Ompe-
JesieHue A0BUThIX TpuooB. [locneactus orpasnenus. Jleuenue. [lonb3a rpudos.
Ilpakmuxka. JlekapcTBeHHbIe pacTeHus. ['onoceMenHble. VX 3HaUeHUE I 310POBBA
yenoBeka. [lokpeitocemennsie. Knaccudukanus. Pabora ¢ onpenenuTenbHbIMU Kap-
TOYKaMH, onpeneauTenssmu pacrennid. [Ipakruueckas pabora «Pabora ¢ onpenenute-
JISIME

Tema 6. XumMusi B IeHTpPe eCTECTBO3HAHUSA

Teopus. Xvumus Kak 4acTb €cTeCcTBO3HAaHUA. [Ipenmer xumnn. XvMus — 4acThb ecTe-
CTBO3HaHUs. B3aMMOOTHOILIIEHUS YeIOBEKA U OKpYXkKaro1ero Mmupa. [ Ipenmer xumun.
®usnueckue Tena u BemiectBa. CBoicTBa BemecTB. [ [puMeHeHne BEecTB Ha OcC-
HOBE X CBOWCTB.

HaGnmionenne u SKCOEPUMEHT KaK METO/Abl M3YUYEHHUsI €CTECTBO3HAHMS U XHUMHH.
HaGmronenue kak 0CHOBHOM METO/I ITO3HAaHUSI OKPY>KaIOILEeTo MUpa. YCIOBHs POBe-
neHust HaOmoneHus. ['unoresa. JkcnepumenT. BoiBon. Crpoenue miamenu. [lpax-
muxa. JJaboparopus u o0opyaoBaHuE.

MopnenupoBanue. Monenb, MoneaupoBaniue. OCOOEHHOCTH MOAEIUPOBAHUS B T€O-
rpadun, ¢usuke, ouonorunn. Monenu B Oumosnoruu. Mymsoku. Mogenun B Gusuke.
OnextpodopHas MamnHa. ['eorpapuueckue Moaenu. XuMUYECKUE MOJEIN: MPe-
METHbIE (MOJEIN aTOMa, MOJIEKYJ, XUMHUYECKUXH MPOMBIIUIEHHBIX MPOU3BOJCTB),
3HAKOBBIE, UJIM CUMBOJIbHBIE (CHMBOJIBI JIEMEHTOB, (DOPMYJIBI BEILIECTB, YPABHEHUS
peaxiui).

XuMudeckue 3Haku ¥ GopMysbl. XUMUYECKUN AJIeMEHT. XUMUYeckue 3Haku. Mx
0003HaYeHKEe, MPOU3HOLIEHNE. XuMuueckue Gopmyiibl Bemects. [IpocTeie U cinox-
Hble BenlecTBa. MHaekcsl u kordduirenTsl. KadyecTBeHHBIN U KOTUYECTBEHHBIN CO-
CTaB BEUIECTBA.



Xumust U pu3uKa. YHUBEPCAIbHBIN XapaKTep MOJI0KEHUN MOJIEKYIISIPHO-KHUHETHYE-

ckoiiTeopun. [loHATHS «aTrom», «<MOJEeKyna», «noH». Ctpoenue BemecTsa. Kpucrai-

JIMYECKOE COCTOSIHME BEIIECTBA. KpUCTAIIIMYECKUE PEIIETKA TBEPABIX BEIIECTB.

Huddysus. bpoyHoBckoe nBuxkeHue. BerecTBa MOIEKYIIPHOTO U HEMOJEKYISP-

HOT'O CTPOCHUS.

ArperatHble cocTosiHus BemecTB. [loHsATHE 00 arperaTHOM COCTOSIHMM BEIECTBA.

duznyecKkne U XUMU4YecKue siBiaeHus. ['a3000pa3Hbie, )KUAKUE U TBEPbIE BEIIECTBA.

AMopdHBIE BellleCcTBa.

Xumus u reorpadus. Crpoenue 3eminu: sapo, MaHTHs, kopa. Jlutocdepa. Mune-

pajibl U TOpHBIE MOPOABLL. MarMaTideckue U ocajouHble (HEOPraHUYeCKUe U opra-

HUYECKHE, B TOM YKCJIE U TOPIOYUE) OPOIBI.

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

MUHEPAJIbHBIE COJIN) U OpraHudeckue (OeaKu, KUPbI, YIIIEBOJbl, BUTAMUHBI)BEIIIE-

cTBa. bruonornueckas poyib BoAbI B *KUBOU KieTke. Dortocuntes. Xmnopodusi. buo-

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

JUIS KU3HENIESITENbHOCTH OPTaHU3MOB.

KauectBennbie peakuuu B xumuu. KadecTBeHHble peakiuu. Pacnmo3HaBanue Be-

LIECTB C MOMOIIBI0 KAaYECTBEHHBIX peaKIni. AHAIUTHYECKUN curHail. Onpenerse-

MOE€ BEIIECTBO U PEAKTUB HA HETO.

Texnuka 6e3onacHOCTH. Mephl OKa3aHus NePBOK MOMOLIH.

ObopynoBanue xuMmHueckoil nadboparopuu. JlaboparopHas mnocyna. PeakTHBBI

Ocob6eHHoCTUPAOOTHI B TaOOpaTOPHUH.

Pacnonoxenue  3IEKTpUYECKUX BBIKJIFOYATENICH,  BOAOINPOBOJHBIX
KpPaHOB, CPEACTBIOXAPOTYILIEHUs, MEIULIMHCKON aNTEuKH Iep-

BOI MIOMOIIIN B KAOMHETE.

JlemoHcTpanumn

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

- YyebHoe 000opyoBaHue, UCTIONB3YyEMOE Ha ypokax (hU3UKH, OM0I0Tuu, reorpaduu u
XUMUH.

- DnekTpodopHas mamuHa B JaeicTBuu. [eorpaduueckue moaenu (miodyc, KapTa).
buonornyeckne Momenu (MyJIsKA OPTaHOB M CHCTEM OPTaHOB PACTEHUM, )KUBOTHBIX
U 4yesioBeka). Pu3nyeckue 1 XUMUYECKUE MOJICTTH aTOMOB, MOJICKYJ/I BEIIECTB U KPH-
CTAJTUIECKUX 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 KpUCTaITMIeCKUX 1 aMOP(HBIX
BEIIIECTB U U3/ICTUI U3 HUX.

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

- Konmnexkmmst ropabIx mopop (TpaHuT, pa3nuyHbie (OPMBI KalbIlUTa — MeEJ, Mpa-
MOD,U3BECTHSIK).

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



JleMOHCTpallHOHHBIE IKCIIEPUMEHTbI

- Hayunoe naOmronenue u ero onvcanue. M3yueHue cTpoeHHs INIAMEHHU.

- CiupToBas SKCTPAKIIHUS XJI0podUIIa U3 3eJICHBIX JTUCTHEB PACTCHUIA.

- «[lepenrBanue) yIineKuciaoro ra3a B CTakaH Ha YPABHOBEIIEHHBIX BECAX.

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

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

- HaGmonenne 6poyHOBCKOTO IBHXKEHHS YACTHUEK YEPHOH 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.

- B3aumogeiictBue ackopOMHOBOM KHUCIIOTHI ¢ HonoMm (ompeneneHue BuramuHa C B
Pa3JIMYHBIX COKaX).

- IIponyBaHue BbIABIXaEMOTO BO3/TyXa Y€pE3 U3BECTKOBYIO BOLY.

- OOHapy>KeHne N3BECTKOBOW BOJIbI CPEIU PA3IMYHBIX BEILIECTB.

JJomaniHue onbITHI

- M3roroBnenne Mozenei MoJIeKyll XUMUYECKUX BEIIECTB U3 IUIACTUIINHA.

- duddysus caxapa B Boje.

- ONBITHI € MTyCTOW 3aKPBITOM MJIACTUKOBOM Oy THUTKOH.

- OOHapyx)eHue KpaxMalia B IPOAyKTax MUTAHUS; sIOJTOKaX.

Ilpakmuueckan padoma Ne 1-2. 3HakOMCTBO ¢ 1a00paTopHBIM 00opynoBanueM. [Ipa-
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, MEPHOM
nocynou. Apeomerpsl. Pabora ¢ xumuueckumu peaktuBamu. OdopmiieHrne xoaa dKc-
nepuMEHTa U erope3ynbraTtoBy. «Habmronenue 3a ropsiieit cBeuoil. YCTponcTBO U pa-
00Ta CITUPTOBKMNY.

Tema 6. ITH 00bIYHbIC HEOOLIYHBIE BellleCTBA

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

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

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

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

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

XKectkocTh BObI, BUIbI. METObI, TPUMEHSEMBIE JI1 OYUCTKU BOJIbI, UX 3P (HEKTUB-
HOCTb. YTO Takoe KUCIOTHBIE TOKIN U KaK OHU 00pa3ytorcsa? PoqHUKOBBIE BOBI.
llpakmuxa. Ilpakmuueckaa padoma Ne6-8:«OuncTka 3arps3HEHHON MOBAPEHHOU
COJIA. BripamnBaHNEKpUCTAIIIOB TIOBAPEHHOU COJIN.



BripamuBanue KpUCTaUIOB MEAHOTO U YKEJE3HOTO KYIIOPOCOB METOJOM MEIJIEHHOTO
MCIIAPEHUSHACBIIIICHHOTO PACTBOPaY.

Ilpakmuueckaa paooma Ne9-11:«Crnocobs1 ouncTku Boabl. CpaBHEHUE BOJOTIPOBO/-
HOM M TEXHWYECKOW BOJBI IO 3amaxy, IIBETY, IPO3pavyHOCTH, IIIOTHOCTH, pH, onpene-
JICHUIO TEMIIEPATyphl KUTICHUS BOJIbI, HAJIMYHUIO OCaJIKa MOCIe OTCTauBaHUsA, IPUTOI-
HOCTH JIJIsl KCTIONb30BaHus. MccenoBanue ocaikoBy.

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

IIpumeuanue: O4UCTKa BOJBI OT TBEPHABIX MPUMECEH, OT KUAKUX U Ta3000pa3HBIX
BemiecTB. (B3Becu:necoxk + H,O; men + H,O; macno + H,O; H,O + uepHuna, Bo-
poHKa, (puibTp, KoiIOa, AENUTENbHAsBOPOHKA, BBIIAPUTEIbHAS Yalllka, CIIMPTOBKA,
CIIUYKH, JIepKaTeib I TPOOUPKHU, MPoOUpKHU.) KeCcTKOCTh BOABL: MOCTOSIHHAS, Bpe-
MeHHasi, obOmas. CrocoObl ycTpaHeHus )kecTkocTu Bobl. (O0pasubl Boasl; Na,COs,
Ca(OH),, narpeBanue, CIUPTOBKA, CIIMYKH, J€PKATEb 1JIs1 TPOOUPKU, TPOOUPKHU.)
Tema 7. SIBjieHusi, npoucxoasiuIue ¢ BeLIeCTBAMM

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(YTUPOBAHKE, pa3-
JIeJICHUE C TIOMOIIBIO JEIUTEILHON BOPOHKH, huibTpoBaHue. OuibTpoBaHue B 1a00-
paropuu, ObITY U Ha npou3BojacTse. [lonstue o ¢punprpare. Ancop6buus. [lonstue 06
aacopOuu u ancopOeHTax. AKTUBHPOBAHHBIA Yrojib Kak BaKHEHIIMM afCcOpOEHT.
YCTpOKCTBO TPOTUBOrasa.

Juctunnsuus, Wik neperonka. Juctrmiuianus (meperoHka) Kak mpoLece BbIICICHUS
BEIIECTBA U3 JKUJKOW cMecH. JMCTUIIIMpOoBaHHAsE BOjla M 00JacTH €€ MPUMEHEHHS.
Kpucrannmzanus wiv BeinapuBanue. Kpucrammmsanus v BelapuBaHue B jgaboparo-
puu (KpucTamum3aTopsl U GpapPopoBbie YalIKy Tl BhinapuBanus) u npupozue. [lepe-
rouka HegTu. Hedrenpoaykrsl. @pakiimoHHas IEPETOHKAKUIKOTO BO3IyXa.
XUMHAUYECKUE PEAKLMUH. YCIOBUS NMPOTEKAHUS U MPEKPALIECHUS XUMUUECKUX PEAKLIUM.
XVWMHUYECKUE PEAKINH KaK MpoLecC NPEeBPAILEHUS OJJHUX BEILIECTB B ApyTrHe. YCIOBUA
MPOTEKAHUS XUMUYECKHX peakuuid. CONpUKOCHOBEHUE (KOHTAKT) BEUIECTB, HArpeBa-
Hue. Karanuzarop. MUHrubutop. YnpasieHnue peakiusiMu TOPEHHUS.

[IpusHakn Xumuyeckux peakuui. IIpU3HaKM XMMHUYECKHUX pEaKLUUil: M3MEHEHUE
1BeTa, 00pa3oBaHUE OCaJKa, PACTBOPEHUE MOJYYEHHOTO OCaJIKa, BBIACICHHUE ra3a,
NOSIBJIEHUE 3arlaxa, BbIICJIICHUE U HU MONIOIEHUE TEIJIOTHI.

JdeMoHcTpauuu

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

JleMOHCTpalMOHHBIE IKCIIEPUMEHTBI

Pa3nenenue cmecn moponika cepsl U KEJIE3HBIX OIMHIIOK.

Paznenenune cMecu noponika cepol U ecka.

Paznenenue cMecu BOIBI M PACTUTENBHOTO Macja C MOMOILIBIO LEIUTEIbHOM BO-
POHKH.

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

- Paznenenne cMecu nepMaHraHara v Juxpomara Kajus crnocoooM KpucTallIn3aluu.



- B3auMopneicTBre KeIE3HbIX ONUIOK U MOPOUIKA CEPhI IPU HATPEBAHUHU.

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

- Karanutnueckoe pasyioKeHue MEPOKCHIa BOAOPOJA (KaTaau3arop
muokcuamaprasia (I1V)).

- OGHapy>keHHe pacTBOpa MIETOYH C TOMOIIBIO HHIUKATOPA.

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

- BzaumogeiicTBre pacTBopa riepMaHraHaTa Kajiusi ¢ aCKopOMHOBOM KHUCIOTOM.

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

- BzaumogeiictBue runpoxcuna xenesa (I11I) ¢ pactBopom consiHOM KHCIIOTHI.

lIpaxmuxka. JlabopaTopHbIe ONbITHI

- AncopO1ust KyKypy3HbIMH [TaJIOYKaMU ITapOB Maxy4YHX BEIIECTB.

- M3yueHune ycTpoicTBa 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 MENCH-KOJIBI.

- PacTBopenue B Boze Tabnerku acnupuna YIICA.

- [IpuroroBiieHrE N3BECTKOBOM BOJBI U ONBITHI C HEW.

- U3yuenue cocraBa CMC.

Ilpakmuueckaa paboma Ne 14. BripanyBanue KpUCTAJIIIOB COJM (JOMAILIHUNA KCIIe-
PUMEHT).

Ilpakmuueckan paboma Ne 15. OuncTka NOBapeHHOU COJIH.

Ilpaxkmuueckasn padoma Ne 16. VI3ydyenue npouecca KOPpO3HuH Keyes3a.

Tema 8. Paccka3sbl 1o xXuMuu

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

Konkypc cooowenuit yuawuxca. «<Moe 1001UMoe XUMHAYECKOE BEIIECTBOY (OT-
KPBITHE, [TOJIyYEHUE U 3HAYEHUE).

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

JlaHHbI€ 3aHATUS TPOBOIATCS B (POPME «KPYIVIOTO CTOJA» WM HIKOJIBHON KOH(EpeH-
uu (B TEYECHHE TO/1a). YUalluecs BbICTYIAIOT C KPATKUMU TBOPUYECKUMHU OTYETAMU 110
U3y4YEHHBIMIIPOOJIEMaM, PaCCKa3bIBAIOT O PE3Yy/IbTaTaX CBOMX MCCIIEIOBAHUM.

Tema 9. Xumust B ObITY

Teopus. Bunpl ObITOBBIX XUMHUKATOB. MbL10 1 Moromue cpeactsa. Coiau U IIEN0UH B
COCTaBE MOIOIIUXCPEACTB. 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 €€ (PU3NO0JIOTUYECKOE BO3ICICTBHE.
XuUMHS 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. CBoicTBa MEPEKUCH BO-
opoza.
IlepmaHranar kanusi, MapraHilOBOKMCIIBIA KaJIWW, OH K€ — «MapraHmnoBka». He-
OOBIUHBIE CBOMCTBaMapraHuoBKU. Kakyro OMacHOCTh MOXET MpPEACTaBIATh MapraH-
L{OBKA.
HyxHa nu B nomaineit 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 HakKuNU C SMaJMPOBAHHON MOCYIAbl U
MpeIoTBpalleHHE €€ 00pa30BaHus (JIOMAIIHUI 3KCIIEPUMEHT).
Ilpaxmuueckan paboma Ne 2(0: HeoObIUHBIE OTIBITHI.

TPETUI I'OJl OBYUEHUSI

IIpenmeTHsbIe pe3ybTaThI:
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;

* OBJIQJICHUE METOIaMHU OMOJIOTMYECKO HAyKHu: HAOIIOCHUE U ONTMCaHue OUoornye-
CKHX OOBEKTOB M MPOIECCOB; MOCTAHOBKA OMOJOTUUECKUX IKCIIEPUMEHTOB U OOBsIC-
HEHHE UX PE3YJIbTATOB.
Vuawuecs 6yoym snamo:

yMeeT ONPEAeIATh MOHATHSA, POPMUPYEMBIEC B IIPOLIECCE 3YUEHUS TEMBI,

yMeeT KI1acCHu(UIIMPOBATh U CAMOCTOSATEIBLHO BEIOMPATh KPUTEPHUH JIJISl KJIACCH-
bukanuu;

BJIAJICIOT CaMOCTOSATEIIbHBIM (HOPMYJIUPOBAaHUEM IPOOJIEMBI UCCICIOBAHUS U
COCTABJISITh TOATAMHYIO CTPYKTYPY OYyIyIIEr0 CAMOCTOSITEIbHOTO UCCIICIOBAHUS;

JEMOHCTPUPOBATH ONTUMAJIbHBIEC CIIOCOOBI ACHUCTBUM 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 CBSI3U MEXIY COOBITHSIMU, SIB-
JICHHUSIMU,

yMEET MPUMEHSITh MOJICTT U CXEMBI JJISI PEIICHUsI yIeOHBIX U MO3HABATEIIbHBIX
3aj1ad4;

BJIaJICET MpPUEMaMU CMBICJIOBOIO UYTEHHS, COCTAaBJISITh TE€3UCHI M IIJIaH-KOH-

CIIEKTHI 110 PE3yJIbTaTaM YTEHUS;

JEMOHCTPHUPYET OPTraHU3AIMI0 YYEOHOTO COTPYAHHYECTBA U COBMECTHYIO JIesi-
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-
JTHEBHOU KU3HU
BBenenue
Bo BBeneHnu yyarniuecst 3SHaKOMSATCS C IJIAaHOM pa0OThl M TEXHUKON 0€30MacHOCTU IIPH
BBITIOJTHEHUHU J1a0OPaTOPHBIX padoT.
Paznen Hurosorus.



Teopus. Tunwl K1emouHou Op2anHuU3ayuu.

Knetku npokapuotuueckoro tumna. CTpyKTypHO-(QyHKIIMOHATbHAS OpraHU3alus dyKa-
PUOTHYECKOM KIIETKU: PACTUTEIbHAS U )KUBOTHAsA. [ [puHIMn kommaprMeHTranuu. bro-
nornyeckass MeMOpaHa. CTpoeHHE TUIUYHON KJIETKH MHOTOKJIETOYHOTO OpPraHU3Ma.
MexxkneTounble KoMMyHuKanuu. [Ipakrnueckas padoTa: CpaBHUTENbHBIN aHATIU3 ITPO-
KAPUOTUYECKUX, JYKAPUOTHIECKUX PACTUTEIBHBIX, JyKAPUOTUYECKUX KUBOTHBIX KJIE-
TOK U KJIETOK MHOTOKJIETOYHOTO OPraHU3Ma.

Dopma opeanuzayuu: apHasi, KOJUIEKTUBHAS, MPpaKTHYeCKasi padoTa: CpaBHUTEIIbHbBIN
aHaJIn3 NPOKAPUOTUYECKUX, JYKAPUOTUYECKUX PACTUTENBHBIX, DYKaPUOTHUECKUX KU~
BOTHBIX KJIETOK M KJIETOK MHOTOKJIETOYHOTO OpraHu3Ma.
Buowi oesmenvrocmu: camocTosTEIbHOE BhIIENIEHUE U (POPMYITHpPOBAHUE LIETU TTPaK-
TUYECKON pabOThI; MOUCK U BBIJEICHNE HEOOXOAUMON HH(POPMALINH [Tl COCTABICHUS
CBOJIHOM TaOJNHIIbI; CpaBHEHUE, KIIaCCU(PHUKAIMS PA3IMUHBIX KIJIETOK IO BBIJCICHHBIM
IIPU3HAKAM.

Cmpoenue npokapuomuueckou KiemKu

®opma npokapuot. CTpyKTypa, XAMUYECKHIM COCTaB U (PyHKIIUM KOMIIOHEHTOB ITPOKa-
puotnueckor knetku. Knerounas crenka. Kancynel, cnusucteie cinon U yexisl. JKry-
TUKHU U MEXaHU3MBI ABMKEeHUS. Bopcunku. MeMOpansl. [{uto30:1b 1 pudocomsl. ['ene-
THYeckuil ammapar. Poct m cnocoObl pasMHOXKEHUs. BHyTpUIIMTOIIa3MaTHYECKHE
BKJIIOYEHUS.
IIpakmuxa. Ilpaktuueckasi paboTa: BbIJIEJICHUE, OKpalllMBaHUe, (PUKCUPOBAHUE, CPAB-
HUTEJIbHAS XapaKTEPUCTUKA YKCYCHO-KHUCIIBIX, MOJIOYHOKHUCIIBIX W MACIISTHOKUCIIBIX
OakTepwHii.

Dopma opeanuzayuu: TapHas, KOJUIEKTUBHAsI, MpaKTUYeckas paboTa a: BBIJCIICHUE,
OKpaluBaHue, PUKCUpOBaHUE, CPABHUTEIbHAS XapaKTEPUCTHKA YKCYCHOKUCIBIX, MO-
JIOYHOKHCIIBIX U MACISTHOKHUCIIBIX OaKTepuil.
Buowi oesmenvrocmu: caMoCTOATENBHOE BbIIENEHUE U (POPMYIHPOBAHUE LIETU TTPAK-
TUYECKON pabOThI; MOUCK U BbIJIETIEHUE HEOOXOAUMON MH(POPMALIUU ISl COCTABICHUS
CBOJIHOM TaONUIIbI; CPAaBHEHHUE, PA3JIMYHBIX BUOB OaKTEpUii MO BbIACIICHHBIM MpU3HA-
KaM.

Cmpoenue rykapuomuueckoul KiemKu
Hapyxnas nurtomsasmarnyeckass memOpana. Criennaau3upoBaHHbIE CTPYKTYPHI TO-
BEPXHOCTH KJIETOK. OCOOEHHOCTH CTPOEHUS KJIETOYHBIX 000J04eK pacteHuil. daro-
1uto3. [TuHonmTo3. OCHOBHOE BEIIECTBO IUTOIUIA3Mbl. MUKPOTPYyOOUKH. DHIOTIIA3-
Marnueckas cetb. Pubocomel. Komrmieke 'ombmku. Mutoxonapun. Jinzocomsl. Kite-
TouHbli LeHTp. [Imactunpl. Bakyonu pacTuTenbHbIX KieTOK. OpraHoubl crenualib-
HOTO Ha3zHaueHus. Kietounsie BKItoueHus. Snpo: 000m04Ka, IAEPHBIN COK, SIPBIIIKO,
XPOMOCOMBI.

Dopma opeanuzayuu: KOJUIEKTUBHAS, TOKJIAbl yYaIIUXCs C UCIIOJIb30BAHUEM KOMIIb-
FOTEPHBIX TEXHOJIOTHM.
Buovwl desmenvrocmu. TOUCK U BhIJICTICHUE HEOOX0AMMOM MH(pOpMaluK; MpUMEHEHNE
METOJJ0OB MH(POPMAIMOHHOTO TOKMCKA, B TOM YHKCII€ C IMOMOIIbI0 KOMIIBIOTEPHBIX
CPEJICTB; TUIAHUPOBAHUE YYEOHOrO COTPYIHUYECTBA C YUYUTENEM M CBEPCTHUKAMU —
onpejeneHue menen, GyHKIMi y4acTHUKOB, CLIOCOOOB B3aUMOJEHCTBUSI MPU MOATO-




TOBKE JOKJIaJ0B. PerynstopHbie MexaHu3Mbl kieTku. OOIuUi afanTalliOHHbIA CUH-
npoM. [Tonstue crpecca. 3aBUCUMOCTbD aITalTAlMOHHBIX PEAKLIUNA OT CHIIbI pa3ipaxku-
tens. CpouHasd U goiaroBpemMeHHas agantanus. [IcMXxoaMonmoHaIbHOE HANpSKEHUE.
Tuns! TOBpEXIEHUS KIETOK MPU HEKpo3e. ATonTo3. MexaHu3Mbl peasn3aiuy THOSH
KJIETOK MpH aronrose. Popma op2anuzayuu. JEKIAS.

Buowvi desmenvrnocmu: npeoOpa3zoBaHHe 3HAKOBO-CUMBOJINYECKONW MOJAETH C LEIBIO
BBISIBJICHUST OOIIMX 3aKOHOB, OMPEACISIONINX PETYISTOPHBIC MEXaHU3MbI KIETKH.
Paznen I'eneruka

Teopus. I'enemuueckuii anaiu3 3aKOHOMeEPHOCMell HAC/1€0068AHUA
Mounorubpunoe ckpeniuBanue. L{luronornueckue 0CHOBBI MOHOTHOPUTHOTO CKPEITH-
BaHUs. YCIOBHUM MPOSBICHUS 3aKOHA paciuerieHus. {u- u TpuruOpugHoe cKpelmBa-
Hue. [{utomoruuecknue 0OCHOBBI AUTUOPUTHOTO CKpeluBanusi. B3zanMmoeiicTBue reHos.
Kommniementrapuocts. Onuctas. Ilonmumepus. Mogudunupyroriee AeicTBUE TEHOB.
HacnenoBanue npu3HakoB CIEIJIEHHBIX ¢ TosioM. Onpenenenue nojia. OCOOCHHOCTH
MOJIOBBIX XpoMocoM. CHENIeHHOe Haclel0BaHue U KpoccuHroep. CpaBHEHUE TeHe-
TUYECKUX U IUTOJIOTMYECKUX KapT XpOMOCOM. MexaHu3M KPOCCUHTOBEpa.

[TpakTuka. IlpakTuueckas padbora: PU3MOIOro-reHeTUYECKUE aCTIeKThl AHTOLIMAHOBBIX
OKpACOK y pacTEHHUI.

Dopma opeanuzayuu: KOJIJIEKTUBHAS, pELIEHUE 3a/1a4, IpakTHieckas padora: (pusno-
JIOTO-T€HETUYECKUE aCIIEKThl aHTOLIMAHOBBIX OKPACOK y PACTEHUH.
Buowi oesmenvrocmu: camocTosITEILHOE BhIIENICHUE U (POPMYITHpPOBAHUE 1IETU TIPaK-
TUYECKOU PabOTHI; TIOMCK M BBIJICJICHHE HEOOXOIMMOM HH(GOPMAITUN TIPH PEIICHUH Te-
HETUYECKUX 3aJ1a4; BbIOOP Hanbosee 3h(HEeKTUBHBIX CIOCOOOB peIIeHUs 3a]1a4; CTPYK-
TypUpPOBAHUE 3HAHUW MO THUMAM B3aUMOJICUCTBUS T€HOB; YCTAHOBICHUE NMPUYUHHO-
CJIEICTBEHHBIX CBA3EH; TOCTPOCHUE JIOTUUECKOM LIENHU PACCYKICHUN IIPU PELLICHUH 3a-
Jad.

H3zmenuugocmov u memoowl ee uyueHus

MyranuonHas u3MeHYMBOCTh. Kinaccudukauuss myrtauuii. MHOXKECTBEHHBIA alie-
JU3M. XpOMOCOMHBIE TiepecTpoiku. [ eHoMHbIe MyTatuu (onurmtonaus ). Kapuorumnsl
Y MeH03 y NOJUIUIOUIHBIX GopM. MyTauuu reHepatuBHble U comarnyeckue. CroH-
TaHHBbIC MYTallMUd. 3aKOH TOMOJIOTMUECKHUX PSJJAOB HACIEACTBEHHOM W3MEHYHMBOCTH.
NunyuupoBanHble MyTaruu. OU3MYecKUe U XUMUUECKUE MyTareHnl. Moaudukaiu-
OHHAasl U3MEHYUBOCTh. CTaTucTUUECKass 00paboTKa pe3ybTaToB.
[IpakTuyeckas paboTa: CTAaTUCTUYECKUM aHAIU3 W3MEHUYMBOCTHU KOJMYECTBEHHBIX
MIPU3HAKOB y PACTEHUM.

Dopma opeanuzayuu: KOJIJICKTUBHAS, PEIICHUE 3aja4, MpakTUIeckas padora: cTaTu-
CTUYECKUI aHaJIN3 U3MEHYMBOCTU KOJIMUYECTBEHHBIX IPU3HAKOB Y PACTEHUI.
Buowl oesmenvrocmu.: caMoCTOSITENIbHOE BbIJIEJICHUE U (POPMYITMPOBAHUE EJIH MTPaK-
TUYECKOUW pabOThI; MOUCK U BBIJICJICHUE HEOOXOAMMOM HH(POPMAITUH TTPU COCTABICHUH
oTYeTa Mo MpaKTH4YecKoi padoTe; BbIOOp Hanboee 3(h(PEeKTUBHBIX CITOCOOOB pellICHUs
3ana4; GopMynrpoBaHUE MPOOIEMBI TP BHIICHEHUH IPUYKUH MYTAIIMOHHON U3MEHYH-
BOCTH; CaMOCTOSITEJIbBHOE CO3JJaHuE CIIOCOOOB penieHus: mpo0sieM MOCTABICHHON 3a-
Jaud; yCTAHOBJICHWE MNPUYUHHO-CIICACTBEHHBIX CBS3€U; MOCTPOEHUE JIOTUYECKON
LU PACCyKICHUIN IPU PEIICHUH 3a]1a4.




Ponb nacnedocmeennocmu u cpeovt 8 hopmuposanuu HOpMaAIbHO20 U RAMOI0ZUYe-
CKU U3MEHEHHO020 (heHomuna uenoeeKa
I'enHas nporpamma yenoBeka. AyTOCOMHO-AOMHUHAHTHBIE HACI€A0BaHUs. AyTOCOMHO-
perieccuBHbIe 3a00neBanus. HacnencTBennbie 60e3H yeaoBeka. XpOMOCOMHBIE 00-
ne3nu. ['ennsie 60e3uu. bone3nu ¢ HaciIenCTBEHHBIM MpeapacnonoxernrneMm. OcolOeH-
HOCTH 4Y€JIOBEKa KaK 00BEKTa TeHETUUECKUX HCCIeNOBaHU. MeToIbl U3ydeHHs TeHe-
THUKH YEJIOBEKA: T€HEAIIOrMYEeCKU METOJl, OJM3HELOBbII METOA, NOMYJISIIIMIOHHO-CTa-
TUCTHUYECKHUN METOJI, METOJ] TCHETUKA COMAaTUYECKUX KIIETOK, [IMTOTEHETUYECKUN Me-
TOJI, OMOXUMHUYECKHI MeToT, MeTo/bl n3yueHus JJHK B reneTnyeckux uccieqoBaHusIX.
Menuko-reHeTH4eCKOE KOHCYJIBTUPOBAHHUE.

[IpakTuyeckas paboTa: U3yuyeHHe TeHETUYECKUX acleKTOB I0JIa Y pacTeHUil (MBa Ko-
3bs1).

@opma opeanuzayuu: KolneKTUBHASA, PEIICHUE 3a7a4, TOKJIA/Ibl YYalIUXCs, IPAKTH-
yecKkasi padoTa: U3yyeHue TeHEeTUYECKUX aCleKTOB I0JIa Y pACTEHUI (MBa KO3b).
Buowi 0essmenvnocmu: IOUCK U BbIJIEJIEHUE HEOOXOAUMOI HH(POPMALIMK; TPUMEHEHUE
METOJI0B MH(POPMALMOHHOTO IOMCKAa, B TOM YHUCJIE C MOMOIIbIO KOMIIBIOTEPHBIX
CPEJICTB; IUIAHUPOBAHUE YYEOHOrO COTPYIHUYECTBA C YUYHUTEJIEM M CBEPCTHUKAMU —
omnpenesieHue 1eneil, GyHKIM y4acTHUKOB, CIIOCOOOB B3aWMOEHCTBUS MPHU MOATO-
TOBKE JIOKJIAJIOB; MIOUCK U BbIACIIEHHE HEOOXOIMMON MH(POPMALMU NIPH PEIICHUH Te-
HETUYECKHUX 3a/1a4; BbIOOp Hanbosee 3h(HEKTUBHBIX CITIOCOOOB PEIICHUS 3a/1a4.
Paznen 3 DBoIIOLMOHHOE YYEeHHUE
Teopus. Teopusa ecmecmeennozo omoopa 4. /lapeuna
HacnencTtBeHHOCTP U M3MEHUMBOCTH OPraHU3MOB. J[OKa3aTesbcTBa HBOJIIOLMM IPU-
POIHBIX BUJIOB. YUeHHE (PopmMax U3MEHUMBOCTH OPTaHU3MOB. Poiib BHEITHEH Cpe/ibl B
BO3HUKHOBEHUY U3MEHUYMBOCTH OpraHU3MOB. Teopust uckycctBeHHoro oroopa Y. Jlap-
BuHa. ®opMebl HcKyccTBeHHOTO 0TOOpa. boprba 3a cyliecTBoBaHUE: MPUYUHBI U CIIE-
ctBusa. ®opmbl 00pbOBI 3a CyliecTBOBaHMs. EcTecTBEHHBII 0TOOD: OonpeaeneHue, Me-
XaHU3M JICUCTBUS, PE3YJIbTAT.
lpaxmuxa. @opma opeanuzayuu. KOIIEKTUBHASA
Buowi 0esmenvrocmu: IOUCK U BbIJIEJIEHUE HEOOXOAUMOM HHPOPMALIUU; TPUMEHEHUE
METOJOB HMH(POPMAIMOHHOTO TOKMCKA, B TOM YHKCII€ C IMOMOIIbI0 KOMIIBIOTEPHBIX
CPEJICTB; TUIAHUPOBAHUE YYEOHOrO COTPYIHUYECTBA C YUYUTENIEM M CBEPCTHUKAMU —
onpezeneHue menen, GyHKIMid y4acCTHUKOB, CLIOCOOOB B3aUMOJEHCTBUS TP MOATO-
TOBKE JJOKJIAJIOB; IOCTAHOBKA BOIIPOCOB — MHUILIMATUBHOE COTPYAHUYECTBO B IIOUCKE
u coope nHpOpMaIUK IS BBIMOIHEHUS JOKIIA0B U MIPE3EHTAIH.

Cunmemuueckana meopusn 36oni0uyuu. Muxkposeoniowus
[Tomymnsiiust — popma cyiecTBoBaHus BUaa. I3MEHUMBOCTH 0COOEH B TIOMYIISIIINH IO
BIIMSTHUEM DKOJIOTUUECKUX (pakTOpoB. MexaHn3M BOZHUKHOBEHUS ajanTaIiii B MOMy-
JISIIIAW U UX OTHOCUTENIbHBIN Xapaktep. Jlemorpadudeckas, mpoCcTpaHCTBEHHAS U DKO-
JIOTUYECKas CTPYKTypa NOMYJSIUK. JInHaMUKa YHUCIEHHOCTH nonyisiuuu. buonornye-
CKU MOJIUMOPPU3M MOMYISIUU. YCIOBUS ITUTEIBHOTO CYIIECTBOBAHUS TOMYJISILIUH.
[TormynAnus — KOMIOHEHT SKOCUCTEMBI. JIMHAMUKa U yCTOWYHUBOCTH dKocucTeM. CaMo-
perynsauus. CyKIECCUU B SKOCUCTEMAX.

Dopma opeanuzayuy. KOJUIEKTUBHAS, pEIIEHHEe OMOJIOTHYECKUX 3a/1a4, padoTa ¢ KOM-
NBIOTEPHBIMU POrPAMMaMH.




Buowi 0essmenvrocmu: IOWCK U BIJICJICHUE HEOOX0AMMOM HH(POPMALIMH TTPU PEIICHUN
Ouonornyeckux 3agad; BeIOOp HambOosee 3PPEKTUBHBIX CIOCOOOB pEIICHUs 3ajady;
CTPYKTYPUpPOBaHHUE 3HAHUI MO TeMe «MHKPOIBOIIOLNA»; YCTAHOBICHUE TPUYUHHO-
CJIEICTBEHHBIX CBSI3€1; TIOCTPOEHUE JIOTUYECKOM LIENU PACCYKACHUM NPU PEILICHUH 3a-
na4; HaONIOACHHE 3a JCMOHCTPALMAMH YUYUTENs;, OOBSICHEHHE W HHTEpIpeTanus
HaAOII0IaeMBbIX SIBJICHUI; aHaJIN3 TPapUKOB, TAOIUIL, CXEM.

Dakmopul I60110UUU

Hacneocmeennas uzmenuugocms Kak Mmamepua 36010yuu. IBOIOLIUOHHAS XapaKTe-
puctuka mytauuid. Hopma peakiuu renotuna. Moaudukanuu, X pojb B 3BOJIIOLHH.
W3onsauun. Mexanus3m. DBOIIOLIMOHHAS POJIb U30JSIMI. MUrpanuy 1 ux poib B U3Me-
HEHUH T€HETUYECKON CTPYKTYphl MOMyIsuu. @opMbl MEXIOMYISIIMOHHBIX OTHOIIIE-
Huil. [IpuunHbl 1 cnencTBusa 60pbObI 3a CylllecTBOBaHUE Kak (pakropa 3Bomouuu. Co-
BpPEMEHHBIE IIPEJCTABICHUS O €CTECTBEHHOM 0TOOPE KaK BEAyIIEM (haKTOpE IBOJIOLIUU.
®opmbl ecTecTBEeHHOT0 0TOOpa. CpaBHUTEIbHBIA aHAIN3 €CTECTBEHHOTO M HMCKYC-
CTBEHHOTO 0TOOpa M UX PE3yJbTaTOB.

[IpakTrdeckas paboTa: pe3yabTaTbl HCKyCCTBEHHOTO 0TOOpa Ha MIPUMEPE COPTOB KYJIb-
TYpPHBIX PACTEHUMU.

dDopma opeanuzayuuy. KOIICKTHBHAS, TPaKTHUECKas paboTa: pe3yabTaThl HCKYyCCTBEH-
HOTO 0TOOpa Ha MPUMEPE COPTOB KYJIBTYPHBIX PACTCHUIA.

Buowi oesmenvrocmu: caMoCTOATENBHOE BbIIENIEHUE U (POPMYITHPOBAHUE LIETHU TIPAK-
TUYECKON pabOoThI; IOUCK U BBIJEJIIEHNE HEOOX0AMMON HH(OpMaAIUK; CTPYKTYpHUpPOBa-
HUE 3HaHWM MO pe3ysbraTaM MCKYCCTBEHHOTO OTOOpa; MOCTAaHOBKA U (hOPMYIUPOBA-
HUE IPOOJIEMBI, CAMOCTOATEIHHOE CO3/JaHUE aITOPUTMOB ACSITEILHOCTH IPU PEIICHUN
IPOOJIEMBI; MPOTHO3UPOBAHUE PE3YIBTATOB MPAKTHUECKON padOThI; KOHTPOJb B (hopMe
CJIIMYEHUS TMYHBIX PE3YJIbTAaTOB U PE3YNIbTaTa C 3alaHHBIM ATAJIOHOM C LIEIbI0 0OHAPY-
KEHUs OTKJIOHEHHUU OT HEro.

Buo.

CoBpeMeHHas Ouonornueckast KoHenuust Bujaa 2. Maitepa. [lokazarenbcTBa peanib-
Hoctu BuAa. Kpurepun Buna. Crpykrypa Buga. llonynsunonnas ctpykrypa Buna. [ n-
OpuHas 30Ha, reorpaduueckuil U30JAT, KIMHAJIbHAS U3MEeHUMBOCTh. [Iponecc obpa-
30BaHUS HOBBIX BHJIOB. AJTOTIATPUYECKOE, CUMIATPUIECKOE U MapanaTpuIecKoe BH-
noobpazoBanue. KomrmiekcHoe MeHCTBHE IBOIMIOIMOHHBIX (DAKTOPOB B SKOCHCTEMAX.
HckyccTBEeHHBIE DKOCUCTEMBI M IX OCOOCHHOCTH.

[Ipaktuueckas pabora: MophoIOrudIecKuil KpUTEpUid BUa Ha IPUMEPE BUIOB U3 PO
KJIEBED.

Dopma opeanuszayuu: KOJUIEKTUBHAS, IpaKTHUecKas padoTra: MOp(oIoruueckuii Kpu-
TEpUil BUJa Ha IPUMEPE BUIOB U3 pojia KieBep.

Buowl oesmenvrocmu.: caMOCTOSTENIbHOE BbIJIEICHUE U (POPMYIIMPOBAHUE LEJIH MTPaK-
TUYECKOM PabOTHI; MOMCK U BBIJICTICHUE HEOOXOAUMOM HH(OPMAITIH ITPU COCTABICHUH
OTYeTa Mo MPaKTUYECKOW paboTe; MIaHNpOBaHUE YIeOHOTO COTPYAHUUYECTBA C YUUTE-
JIEM U CBEPCTHHUKAMHU — ONpEeNieHue Lenel, PyHKIUN y4acTHUKOB, ClIOCOOOB B3au-
MOJICICTBHS; IOCTAHOBKA BOIPOCOB — WHUIIMATUBHOE COTPYIHUYECTBO B MOUCKE U
coope nabopmaIum.

Eouncmeo >cueoii u nexcugoii npupoost




AONOTeHHBIN CUHTE3 OPraHUYECKUX BEUIECTB B YCIOBUAX BOCCTAHOBUTEIBLHOM aTMO-
cdepsl. DTamnbl MOSBICHUS CIOXKHBIX OPraHMYECKUX BEIIECTB. DBOIIOIMOHHBIE BO3-
MO>KHOCTH YIJICBOAOPOAOB. DBOJIOIUS OpraHMuYecKux coenuHeHuil. OOpa3oBaHue
MEPBUYHBIX KJIETOK — Hayajao OMONOru4eckor 3Boitonnu. CaMoopraHu3alus CIOXK-
HBIX OpraHnyeckux cucreM. Kiierounoe nutaHue, BHyTpH- U BHEKJIETOYHBIM TOMEO-
cta3. OCHOBHBIE YEPThI KU3HH.

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

Buowl desimenvrocmu: npeoOpa3oBaHUE 3HAKOBO-CUMBOJIMYECKON MOJENH C LEIbIO
BBISIBJICHUSI OOLIMX MPU3HAKOB, ONPECISIIOIINX €IUHCTBO KMBOW M HEXUBOW IpPH-
pozbl; HAOMIONEHHE 3a JAEMOHCTPALUAMU YUYUTENs; OObSICHEHUE M UHTEPIIpETALUs
HaOJII0IaeMBbIX SIBJICHUN; aHAIU3 IpauKOB, TAOIUL], CXEM.

Paznen ImOpuorenes
/lenenue knemok

Muro3. Murotnueckuii 1ukia. LluTomoruueckue OCHOBBI OECMOIOT0 Pa3MHOKEHHS.
Oupopenponykuus. [IponomkuTenbHOCTh KU3HU KIETOK. [lonoBeie kneTku. Meios.
[{uTonornueckue OCHOBBI MTOJIOBOTO PA3MHOKEHUS.

Dopma opeanuzayuu: KOJIJIEKTUBHAS, IPAKTUYECKas padoTa ¢ MUKPOCKOIIOM.

Buowi oesmenvrocmu: caMoCTOATENBHOE BbIIECIEHUE U (POPMYITHPOBAHUE LIETU TIPAK-
TUYECKOUN pabOThI; MOMCK U BBIJIEJIEHUE HEOOXOAUMOU NH(DOPMAIIMH ITPU COCTABICHUH
OTYeTa M0 NPaKTUYECKON padoTe; MIaHUpOBaHUE Y4eOHOTO COTPYAHUYECTBA C YUUTE-
JIEM U CBEPCTHHUKAMHU — OMpezesieHue 1emneil, QyHKIM y4acTHUKOB, CIOCOOOB B3au-
MOJIEHCTBHSI; IOCTAHOBKA BOIIPOCOB — WHULMATUBHOE COTPYIHHYECTBO B IOUCKE U
cObope uHbOpPMAITUH.

Pazeumue opzanuszma u cpeoa

Buewnsis cpena 1 HEOOXOIMMBIE YCIIOBUSL pa3BUTHS. OMOpPUOHAIBHOE pa3BUTHE U
BHYTPEHHSIS cpesia. DK30racTpyisinusi. OMOPUOH U OMOTHUYECKUE (PAKTOPBI CPEIbI.
Dopma opeanuzayuu: AEKINS

Buowr oesmenvrnocmu: npeodpa3zoBaHre 3HAKOBO-CUMBOJUYECKOW MOJACIH C IEIBIO
BBISIBJIEHUSI OOLIUX MPU3HAKOB, ONMPEACINSIONNX €AUHCTBO XUBOW M HEKUBOW MpHU-
pPOJIbI; HAONIOEHUE 32 JIEMOHCTpALUsIMU YUYUTENS; OObSICHEHME M WHTEPHpETalUs
HaOJI0AaeMbIX SIBJICHUH; aHAIU3 Tpa(UKOB, TAOJNIHULI, CXEM.

Becnonoe pasmnosicenue, conamuueckuil Imopuozenes u pezeHepayus
Mopdodusznonornyeckasi 0OCHOBa MPOLIECCOB OECIOIOr0 pa3MHOKEHUS U 0COOEHHO-
CTH pa3BUTHUS Mpu OecroioM pazMHoxkeHud. Kinaccuduxanms pereHepalilnoOHHbIX SB-
JICHUM, TOHATHE O COMAaTUYECKOM IMOpHOTEeHE3E.

Dopma opeanusayuu: IEKINAS

Buowvl oesmenvnocmu: npeoOpa3oBaHUE 3HAKOBO-CHMBOJIMYECKOW MOJEIH C LENbIO
BBISIBJICHUS OOUIMX MPU3HAKOB, OMPEICISIIOIINX €IUHCTBO KMBOW M HEXUBOU MpPH-
pPOJIbI; HAONIOEHUE 32 JIEMOHCTpALUsIMU YUYUTENS; OObSICHEHME M WHTEPHpETalUs
HaOJII0IaeMbIX SIBJICHU; aHAU3 rpaduKoB, TAOJHII, CXEM.

Onmoczenes u 360on10uun

buorenernueckuii 3akoH. Pexanurynsauuu. Teopus dumdmopuorene3a A. H. Cesep-
11eBa. DBOJIIOLUS OHTOTEHE3A.

Dopma opeanuzayuuy. KOIJIEKTUBHAS, TOKIabl yUallluXCs.



Buowi desmenvnocmu: nnaHUPOBAaHKUE CTPYKTYPHI JOKIJIAJa C yY€TOM KOHEYHOTO pe-
3yAbTaTa; COCTABJICHUE IJIaHa U TTOCIIEA0BATEIbHOCTH ACHCTBHIA; INTAHUPOBAHUE yueo-
HOTO COTPYIHUYECTBA C YUYUTEIEM U CBEPCTHUKAMU — OIpeeieHNe 1eeH, QyHKITH
Y4aCTHUKOB, CIOCOOOB B3aMMOJICHCTBUS; MIOMCK U BbIIENIEHNE HE0OXonuMoit uHdop-
MaIluy; MPpUMEHEHHE METOZ0B MH(OPMAIMOHHOTO MMOMCKA, B TOM YHUCJE C MOMOIIBIO
KOMIIBIOTEPHBIX CPEJICTB; OCOZHAHHOE U MPOU3BOJIBHOE MOCTPOEHUE PEYEBOTO BHICKA-
3bIBAaHUS B YCTHOUM M MUCHbMEHHOU (popme.

Imobpuonozua pacmenuii.

Cnoporenes. Mukpocnoporene3. Makpocrnoporesnes. ['amerorene3. Mukporamerore-
He3. Makporamerorenes. J[BoiiHHOE o110j0TBOpeHrEe. HeperynspHbie TUITBI TOJIOBOTO
Pa3MHOXKEHHUSI.

Dopma opeanuzayuu: TEKIUS

Buowi oesmenvrocmu: npeobpazoBaHUe 3HAKOBO-CUMBOJIMYECKON MOJENIU C IEIbIO
BBISIBJICHUSI OOIIMX MPU3HAKOB, OMPEICISIONINX €AUHCTBO KUBOM U HEXKUBOW TpH-
pOIbl; HAONIOAEHUE 32 JIEMOHCTPAUUSMU YUYUTENS; OOBSICHEHME M WHTEPHpPETALHS
HaOJIIOJaEMBIX SIBJICHUI; aHATU3 TPAPHUKOB, TAOIHIL, CXEM.

2.2. TemaTnyeckoe MIaHUPOBAHUE

TEMATHUYECKOE IINTAHUPOBAHUE
IEPBBIH IOJ] OFYYEHHA

Ne | HazBanue pa3gena | KosmvecTBo 4acos DopMbI KOHTPOJISA

BCEIro | Teopusi | NIpakTUuKa

Bgenenue, 2 2 - Jlexuus
1 N3 d4ero cocrout |15 3 12 HaOJIIONCHUS, TECTHU-
pacTeHue pOBaHUE, aHAJIU3 TPO-
JTYKTOB JIESITEIIbHOCTH
00y4
2 Kak xuBer pacte- |6 3 3 YeTHBIM OIpocC, camo-
Hue? cTosATenbHas paboTa

[TpakTuyeckas padora.
Ha6monenune. Coo06-
IICHUS YUaIIXCS.

3 Bripactu cam. 3 1 2 Jlexnus, 6ecena, mpak-
TUYECKas pabora.
HaOmronenus.
4 Ot mukpockona o | 14 3 11 YeTHBIM OnpocC, camo-
MUKpPOOHOJIOTUN cTosATenbHas paboTa

[TpakTuueckas padora.
HaG6mionenne. Coo0-
IICHUS YYaIHXCA.

5 bakrepun 6 2 4 Jlexnus, 6ecena, mpak-
TUYECKas pabora.
HaGmronenus.




6 [1necHeBbIe TPUOHI 3 1 2 Jlexnus, 6ecena, mpak-
TUYECKas pabora.
Habmonenusi.
7 Bogpopocnu 6 2 4 Jlexuus, becena, nmpak-
TUYECKas pabora.
HaOmronenus.
8 JlaGoparopust «buo- | 5 1 4 Jlexmus, 6ecena, mpak-
WHIUKALWSDY TUYECKas pabora.
HaOmronenus.
9 Pacckasbl o Ouomno- | 12 3 9 YeTHBI ompoc, caMo-
TUH cTosTeNbHAs paboTa
[IpakTruueckas padora.
HaGmronenue. Coo00-
IICHUS YYaIIXCS.
10 | JJaGoparopus JleBen- | 5 | 4 Jlexuus, 6ecena, nmpak-
ryka TUYECKas pabora.
HaGmonenus.
11 | Ilpaktuueckass 6ota- | 12 3 9 YeTHBIM OIPOC, camo-
HUKa cTosATenbHas paboTa
[IpakTuueckas padora.
HaGmronenne. Co00-
IICHUS YYaIIXCS.
12 | Ilpaktuueckass 300- | 7 3 4 Jlexuusi, 6ecena, mpax-
JIOTUS TUYECKas pabora.
HaOmroneunus.
13 | buonpakTukym 6 2 4 Jlexnus, 6ecena, mpak-
THYECKas pabora.
HaGmonenus.
Hroro
102 |28 74
BTOPOMH o1 OFYYEHHA
Ne | Haspanue pasgena | KoamuecTBo yacoB DopMbI KOH-
Pas- BCEro | Teopusi | MpaK- TpoJs
aeJa
BBenenue 2 2 Jlekmus,
TECTUPO-
BaHHC
1. [utonoruss  u 15 5 YetHBI  OmIpOC,
TUCTOJIOTHUS CaMOCTOSATENbHAs
pabora
IIpakTrnueckas
pabora.




Ha6nroneunue. Co-
oOwmeHuss  y4a-
[UXCH.

Mukpob6uoso-
THsL ¥ BUPYCOJIO-
THSI

18

12

Jlexusa, Oecena,
MpakTU4ecKas pa-
oora. HaoOmrone-
HUSL.

Nmmynurer wu
Napa3uTOIOT U

18

12

Jlexnus, Oecena,
npakTU4ecKas pa-
oora. HaoOmrone-
HUS.

Muxkonorust H#
cUCTEeMaTuKa Jie-
KapCTBECHHBIX
pacTeHUM

10

Jlexms, Oecena,
npakTU4ecKas pa-
oora. HaoOmrone-
HUSL.

XuMHsL B LIEHTPE
€CTECTBO3HAHUS

Jlexnusa, Oecena,
IpaKkTUYecKas pa-
oora. HaOmone-
HUSL.

OTH OOBIYHBIE HE-
0OBIYHBIE BEIIECTBA

YeTHBI  Ompoc,
CaMOCTOSTEIbHAS
paborta
[TpakTrueckas
pabora.
Hao6mntonenue. Co-
oO01IeHUSI yy4a-
ITUXCA.

SBnenus, mpoucxo-
JISIIUE CBEIIECTBAMU

Jlexusa, Oecena,
IpakTU4ecKas pa-
oora. Habmone-
HUSL.

Pacckasel 1o xwu-
MUU

YeTHBI  OIpoC,
CaMOCTOSITeIIbHAS
paborta
[IpakTnueckas
pabora.
Hao6mroneunune. Co-
oOuieHust  y4a-
TITUXCA.

Xumusi B ObITY

Jlexuusa, Oecena,
MpaKTHYECKas pa-
oora. HaOmrone-
HUSL.

HNTOI'O

102

38

64




TPETHH I'OJ1 OFYYEHH

Ne Tema paszgesna, 3a-KosmyecTBo 4yacos DopMbI KOHTPOJIS
n/m | HATHS BCEroreopus Mpak-
THKA
BBenenne 1 |1 -

1| Tunel  xJI€TOYHOH 2 | | Jlexmus, 6ecena, mpakTHUIe
OopraHu3aluu ckas pabora. Habmronenus.

2 | Crpoenue nmpokapu- 6 3 3 Jlexmus, 6ecena, mpaKTUYe
OTHYECKO M KIETKHU ckasi pabora. Habnronenmus.

3 | Crpoenue sykapuo- 6 2 4 YCTHBI OMPOC, CaMOCTOSA
TUYECKOU KJIETKU TelbHas pabora

[IpakTryeckas padora.
Habmonenue. CooOrieHus
yYalIuxcs.

4 | PerynstopHeie Meq 3 1 2 Jlexmust, 6ecena, mpaKTHUICH
XaHU3MBbI KJIETKH ckast pabora. Habmronenusi.

5 | I'enetnueckuii ana4 9 3 6 YCTHBIM OIPOC, CAMOCTOSI-
JIM3  3aKOHOMEPHO- TelbHas pabora
CTEN HACIIEAOBaHUSA [IpakTryeckas padora.

Haobmtonenue. CooOrieHus
yYaIMXCs.

6 | U3menunBocTh H 9 3 6 Jlexmusi, 6ecena, mpakTUde-
METOJbl €€ H3y4eH ckas pabora. Habmonenus.
HUS

7 | Ponp HacnmenctBeHq 9 3 6 YCTHBI OIPOC, CaMOCTOSA
HOCTM U Cpelbl B TellbHas pabora
dhopMupoBaHUU [TpakTudeckas padota.
HOPMAJIbHOTO M Ta- Habmonenue. CooOrieHus
TOJOTUYECKH H3MeE- yYaImxcs.

HEHHOTO (eHOoTHUIa
JeJI0BeKa

8 | Teopust ecrectBeH- 6 1 5 Jlexusi, 6ecena, mpakTUie
Horo or6opa Y. /lap- ckas pabora. HaGmronenus.
BHHA

9 | Cunretnyeckas 6 2 4 YCTHBI OIPOC, CaMOCTOSA
TEOpHUsT DBOJIIOIIHH, TelbHas padora
MuxkposBosronus [IpakTuueckas pabora.

Habmonenne. CooOrieHus

YYaIMXCS.
10 | ®akropsl  3BOJIOA 6 2 4 Jlexusi, 6ecena, mpakTHUie-
1805051 ckas pabora. HaGmronenus.
11 Bun 6 2 4 Jlexusi, 6ecena, mpakTHUie-
ckas pabora. HaGmronenus.




12 EnnuctBo xuBoi H 3 1 2 Jlexums, 6ecena, mpakTHde-
HEKUBOU IPUPOJIBI ckast pabora. Habmronenmus.
13 Jlerienue KieTok 9 3 6 YCTHBIN OMPOC, CaMOCTOSIA
TenpHas paboTa
[IpakTryeckas padora.
HaOmronenne. CooO1iieHus

yYaIMXCS.

14 Pa3Butne opra4 6 2 4 Jlexmus, 6ecena, mpaKTHUIeA
HH3Ma U cpefia ckas pabora. Habmronenusi.

15 becrnionoe pa3zmMHO- 6 2 4 Jlexums, 6ecena, mpaKkTHUe-
J)KeHHE, COMaTHh4e- ckas pabora. HabmoneHust.
CKHIl 3MOpuHOreHes
1 pereHepanms

16 OnTOoreHe3s u 93BO4H 6 2 4 Jlekmusi, 6ecena, mpakTUde-
JIFOLIMST ckas pabora. HabmoneHus.

17 OMOpuonorus pac 3 2 4 Jlexuus, 6ecena, mpaKkTUye-
TCHUH ckas pabora. HaGmronenus.

Hroro 102 36 66

MeToauueckoe 000py10BaHueE:

HUPPOBASA JTABOPATOPUSA YYEHUYECKAS (LHudposbie natynku 3Mek-
TPONPOBOJHOCTH, pH, MonokeHus1, TeMeparypbl, a0COIFOTHOTO J1aBJICHUS; HU(POBOI
ocuuiorpadgUuecKuil JaTYMK; BECHI AMEKTpOoHHbIE yueOHble 200 I; MUKPOCKOIT: UG-
POBOI WK ONTHYECKUH ¢ yBenuueHreM oT 80 X; HaObop Juisl U3rOTOBJIEHUSI MUKPOIIpe-
napaToB; MUKpoIpenaparsl (Habop); COeAMHUTEIbHBIE TPOBO/IA, IPOTPAMMHOE 00ec-
[IEYECHHE, METOAUYECKNE YKa3aHUS; KOMIUIEKT COMYTCTBYIOIINX 3JIEMEHTOB JUISl OIbI-
TOB [10 MEXaHUKE, MOJIEKYJISIPHON (PU3UKE, HIEKTPOIUHAMUKE, OIITHKE.

KOMIIIEKT ITIOCYJAbI U OBOPYAOBAHUA JIA YYEHHYECKHUX
OIIBITOB ( llITaruB naboparopusiii xumuueckuii: Habop vamex Iletpu, Habop un-
CTPYMEHTOB IPENapOBaJIbHBIX, JIOKKA I CKUTAaHUS BELIECTB, CTyNKa papdopoBas ¢
MEeCTUKOM, Habop OaHOK, CKJISHOK, (PJIAKOHOB ISl XPaHEHHUS TBEPIBIX PEAKTHBOB,
Habop npubopok (I1X-14, I1X-16); npubop a1 noydyeHus ra3oB; CIUPTOBKA U TOPIO-
yee 11 He€; puiabTpoBasibHas Oymara (50 mt.); ko0a KoHuYecKas; majouKa CTeKJIISH-
Has (C pe3MHOBBIM HAKOHEYHHMKOM ); Yallleyka JIJIsl BbIIapUBaHuUs (BbIIApUTEIbHAS Ya-
[IeYKa); MEPHbIA IWIMHIP (TJIACTUKOBBIN); BOPOHKA CTEKJISHHAs (Malias); CTaKaH
ctekysiHHbIN (100 MiT); ra300TBOIHAS TPYOKA.

KOMILJIEKT BJAXHBIX TIPEITAPATOB JEMOHCTPAIIMOHHBIN
( Bnaxxnsrii npenapar "be33yoka'; Biaxknbii mpenapar "l'agroka" BIakHbIN mpenapar
"BayTpenHee cTpoeHre OpIOXOHOTOTO MOJUTIOCKA'"; BIIAXKHBIN npernapar "BHyTpeHHee
CTPOEHHE KPBICHI'"; BIAXKHBIN Mpenapar "BHyTpeHHee CTpOEHHE JISTYIIKU'"; BIAKHBINA
npenapar "BHyTpeHHee cTpoeHue NTULbl"; BIaXKHBIN Ipenapar "BHyTpeHHee cTpoe-
HUe phIObI"; BIaxHbIA Tpenapar "Kapace"; Bnaxkueiii npenapar "Kopenb 0060Boro
pacTeHus ¢ KiyOeHbkamu'"; BIaHbIH mpernapar "KpeBeTka"; BIaXHbBIH Mperapar
"Hepeuna"; Bnaxkubiii npenapar "Pa3Butue koctuctod peiObl"; apyrue. Kommiekr



repOapueB nemoHcTparmonHblil (I'epOapuii "JlepeBbs u KyctapHuku'; repdbapuii " {u-
Kopactymue pacteHus"; repoapuii "Kopmosie pactenus"; repdapuii "KyabTypHbie
pactenus"; repbapuil "JlekapcTBeHHbIE pacTeHus"; repdapuii "MeaoHOCHbBIE pacTe-
Hus'"; repbapuii "Mopdonorus pacrenuit”; rep6apuii "OCHOBHBIE TPyl paCTEHUN";
repOapuii "PactutenpHbie coobmecTBa"; repoapuii "CenbCKOX03sHCTBEHHBIE pacTe-
Hus'"; repbapuil " AnoButeie pacteHus"; repOapuii K Kypcy OCHOB IO 00111e# OMOTIOTHH. )
KomiuiekT kosutekumii fiemoncrpaunonnblii (Komekuus "['onocemennsie pacre-
Hua" kowtekuus "OOutarenum Mopckoro aHa'; xoyuiekuus "IlameonTonorumdeckas';
koJutekuus "lIpencraBurenu oTpsI0B HACEKOMBIX'" KOJTMYECTBO HACEKOMBIX: HE MEHEe
4; xomnekuust "IIpuMepsl 3alIUTHBIX MPHUCIIOCOOJICHUN Y HACEKOMBIX'; KOJUICKIIHS
"IIpucnocobuTtenbHble U3MEHEHUSI B KOHEUHOCTSIX HACEKOMBIX'"; KoJutekus "Pa3Butue
HAaCEKOMBIX C HETOJHBIM MpeBpanieHueM'"; koyekus ""Pa3BuTue HaCEKOMBIX C MOJ-
HBIM IIpeBpanieHneM"; komiekuus "Pazsutue nmeHuns!")
KomnbrorepHoe odopyroBanue
HoyTtOyk; npoektop, HHTEpaKTUBHAs JOCKA



Cnmcok Jureparypsi:

2. buonorus «IIokpbITOCEMEHHBIE pACTEHUS: CTPOEHUE U )KU3HEACITEIBHOCTD)) -
3. 6 xiacc nuHenHsbIi Kype B. B. [Taceunnk, Beptukans - Mocksa «/Ipoda»-2020r
4, AxumytikuH, Y. 3anumarensaast Ouonorust / Urops Akumytiku. — CI16.: Am-

dopa, 2015.-319 c.
S. Amnaromuueckuii atnac / [lox pea. A. U. bopuca. — Munck, 2011. — 256 c.: un.

6. Amnaromus yesnoBeka. Teno. Kak 3to paboraet/ nmox o6mieit penakiueii I[1. AGpa-
xamca: [mep. ¢ anr. A. AuBaepal. — M.: ACT, 2018. 256 c.: ui.

7. bunny, I'. JI. Anaromus u dusuonorus: 6ombioi nomyspHsii atiac / I JI. bu-
mu4, E. }O. 3uranosa. — M.: U3nareabcTBo «O», 2017. — 272 c.: u.

8. CanmoBuuuenko, 1O. A. buosnorusa: nmomarosas noaroroska / FO.A. CanoBHu-
yeHko. — M.: Dkcmo, 2016. — 320 c.

9. CnpaBoyHUK 1O JieKapcTBEeHHBIM pacTeHusM. / [lox pen. 3agopoxknoro, A. M. —

M.: JlecH. npom., 1988. — 415 c.

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

YEJIOBEK

11.  http://school.bakai.ru/?id=newpb041220101544 — Gakaii - BUpTyaIbHas IIKOJIA
1o OMoJIOTHH;

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

13.  http://humbio.ru - Pecypc «ba3a 3HaHMIA IO OHMOJIOTUM YEIIOBEKA» COACPIKUT
Y4EOHUK 110 MOJICKYJISIPHON OMOJIOTMH YeJIOBeKa, OMOXUMUU, (PUZUOTIOTHUH, TEH- HOU U
OeJIKOBOU MH)KEHEPUH;

14.  http://www.sci.aha.ru/biodiv/index.htm - Paznen (buopasznooOpasue u oxpaHa
npuponbl) Web-atinaca «310poBbe U OKpysKarolas cpefa». CrenuaiucToB HaBepHsIKa
3aMHTEPECYeT MACIITAaOHBIA TeMaTU4eCKuii HH(POPMAITMOHHBIM MacCUB MH(OpMaIu-
OHHBIX PECYPCOB M0 OropazHooOpa3uto Poccuu. Takke MeeTcss BOSMOXKXHOCTb HAUTH
Heo0XoIMMY 0 HH(GOPMAIIUIO B MHTEPAKTUBHOM 0a3e maHHbIX «Poccus B iiudpax» (ThI-
CSTYM TOKa3aTeliel Io BCeM perruoHam crpansl). Takke pazmerieHa oHIaifHOBas KapTo-
rpaduueckas cuctema DataGraf.Net, mo3Bosisronias «Ha JIeTy» CTPOUTh KapThl, (B TOM
YHCJIe COOCTBEHHBIC) U TTPOU3BOIUTH aHAIIU3 UX CYTIEPIIO3UIINA;

15.  http://www.sci.aha.ru/ATL/ra00.htm -Web-Atnac: «Oxpyxkaro1ias cpeaa v 3/710-
poBbe HacesneHus Poccum». KoMIUIEKCHBIM Tpyl, B KOTOPOM pacCMaTpUBarOTCS B
NEepBYIO oyepeb (PakToOpbl U MPUUYUHBI, ONpeaessomme 310poBbe Hamu. Okono 200
croxkeToB, 6onee 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,
TeHETHKa, OMOXUMUS;

17.  http://www.psy.msu.ru/illusion/ - 3putenbabie WUTFO3UHA U PEeHOMEHBI ((haKyIb-
teT ncuxojoruu MI'Y umenu M. B. JlomoHOCOBa).

XNBOTHBIE

18. www.entomology.narod.ru/index.html - «WH}popmManinoHHO-OUCKOBBINA CalT
WJIU «IIOYTHU BCE» MO SFHTOMOJIOTUWY». BOIbIIOE KOJTUYECTBO KAU€CTBEHHBIX CChLUIOK Ha



http://school.bakai.ru/?id=newpb041220101544%22
http://muzey-factov.ru/tag/biology%22
http://humbio.ru/%22
http://www.sci.aha.ru/biodiv/index.htm%22
http://www.sci.aha.ru/ATL/ra00.htm%22
http://www.molbiol.edu.ru/%22
http://www.psy.msu.ru/illusion/%22
http://www.entomology.narod.ru/index.html%22

PYCCKOSI3BIYHBIC CATHI, MOCBAIICHHBIE BCEM CTOPOHAM KH3HU Pa3IMYHbIX TPYIII djie-
HUCTOHOTHUX, a OOJIBIIIE BCETO — HACEKOMBIX;

19.  http://www.zooclub.ru/ - «300kiry6 (Bce 0 >kMBOTHBIX)». CaMas pa3HOOOpa3Has
WJUTIOCTPHUPOBaHHAs MHGOPMAIIHSI, KaK O )KU3HU TUKHUX )KUBOTHBIX, TAK U O JJOMAITHUX
moOuMItax. Bo3aMOXXKHO moirydeHne 0eCTuIaTHON KOHCYABTAIINHU TI0 COEPIKAHMIO U BE-
TepUHAPHH,

20.  http://www.zoospace.narod.ru/ - «300JI01Us», TPETOCTABIAET MaTeprual B OC-
HOBHOM O co0akax M KOIIIKaX: pEeKOMEHAINH 110 MX COACPKAHHIO U JICUCHUI0, HOpMa-
TUBHBIC IOKYMEHTHI, HH(POPMAIIHIO O KITy0ax U MTUTOMHHUKAX, OOBSBICHHS O TIPO/IaXKe
M BBICTABKax»;

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

22.  https://apus.ru/ - «O HEmoOeAMMOI JTH00BU K dKUBOTHBIMY, HHTEPECHAS U PA3HO-
oOpa3zHas uHdopMalus 0 caMbIX Pa3IMYHbIX KUBOTHBIX. OCOOCHHOCTH MoA00pa Ma-
TepHuasa M ero U3JIOKCHHSI IeTAI0T ATOT CAHUT XOPOIITMM TTOMOIITHIKOM YYHTEITIO;

23.  http://www.petslife.narod.ru/ - «/lomamnue >kuBOTHBIC». CalT MOCBSIIECH J0-
MAaITHUM KUBOTHBIM. OCOOCHHOCTSIM yXO0Jla U COJICPIKAHMS JIOMAITHUX KUBOTHBIX;
24. http://bigcats.ru/ - «bonpiue komkm». CalT MOCBSIIEH TPEICTaBUTEISIM Ce-
MEHCTBa KOIIaYbHX;

25. http://www.filin.vn.ua/ - WnmocTpupoBaHHass SHIUKIONEIUS >KUBOTHBIX. B
pazzenax HIMKIIONEIUN COOpaHO O0IIIOE KOJTUYECTBO MaTEPHAIOB 000 BCEX BHIaX
KUBOTHBIX. Marepuan 00raro WITIOCTPUPOBAH, CHA0XKEH CChUIKaMU;

26.  http://www.apus.ru/ - Pecypc «O HenoOeaumoit 1100BU K 3 KUBOTHBIMY — 3TO UH-
TepecHasi U pa3HOOOpa3Has HHGOPMAIIUS O CAMBIX PA3JIMYHBIX )XKUBOTHBIX. OcOOeH-
HOCTH MOoA00pa MaTepuasa 1 ero U3JI0KEeHUsI IeTIal0T ATOT CAaUT XOPOITUM MTOMOIIHU-
KOM YUYHUTEIIO;

27.  http://www.fishworld.narod.ru - PeiOuii mup. Pecypc MOCBSIIEH MOTHOCTHIO
ATUM TPEACTABUTENSAM XKUBOTHOTO MHUpa. Kiaccudukammsi, mponcxokIeHnue, SBOITO-
1M pei0, onacHble peIObI 1 MHOTOE JPYTOE.

PACTEHUA

28.  http://www.herba.msu.ru/russian/index.html- Goranudeckuii cepsep MockoB-
ckoro yHuBepcuteTa. OIMH U3 Han0oJIee U3BECTHBIX BO BCEM MUPE POCCUHUCKHUX OHO-
JIOTHYECKUX PECYypCOB, UMCIOIINKI BEPCHH Ha 8 si3bIKaX. boTaHndeckrne HOBOCTH (B T.
4. TOAPOOHBIN KajeHJaph KOH(EpPeHIMii), CalThl OOTAHMYECKUX IMOApa3IeICHUIN
MI'Y, Oubnuoreka M300pakeHUN pacTeHUl, Ouorpaduueckuil paszaen «KJIaCCUKH
Hayku». Kpome MatepuanoB mo 60TaHuke oOIIero xapakrepa, Ha cailTe pa3MeleHbI
Matepuasibl 0 boraHnueckoMm cane yHUBEpCUTETa, 00 YHHBEPCHTETCKOM [epOapuu
umenu /. T1. CeipelinikoBa, ipecTaBlieHa CTapuHHAsT KOJUIEKIIHS U3 ero (hOHIOB;
29.  http://www.lapshin.org/club/plants.htm - «MockoBckuii Kity6 koMHaTHOTO 11BE-
TOBOJICTBAY;

30.  http://tea.volny.edu/index.php - «Yai» — xuBasi SHIUKIONEAUS Yasi U €ro Tpa-
TUIAA — UCTOPHS Yast, OOTaHWKa W BhIpAIIMBaHUE Yas, XUMHUS 9asi, IPOU3BOICTBO Yas,
BUJIBI Yasi, yIIAKOBKA W XpaHEHHE 4asi, 3aBapUBaHKE 4yasi, Yail ¥ 3710POBbE.
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