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CoBpeMeHHBIH y4eOHBI MPOLECC HAMPABJIEH HE CTOIBKO HA JOCTHXKEHUE PE3YJIb-
TaToOB B 00JIACTH MPEAMETHBIX 3HAHUM, CKOJIBKO Ha JIMYHOCTHBIA pocT pedenka. O0y-
YEHHE MO HOBBIM 00pa30BaTEIbHBIM CTAHAAPTAM MPEAYCMATPUBAET OPraHU3ALHUIO JIC-
ATENBHOCTH PEOEHKA, KOTOpasi COCOOCTBYET PACKPBITHIO BHYTPEHHETO MOTEHIMAIA
KOKJIOTO YUYECHUKA, PA3BUTHE U MOICP/KAHUE €r0 TAJAHTA.

OaHUM U3 KITHOUYEBBIX TPeOOBAHUM K OMOJIOTHYECKOMY 00pa30BaHUIO B COBPEMEH -
HBIX YCJIOBHSX SIBJISIETCS OBJIAJICHUE YYAIIUMUCI TPAKTUYCCKUMU YMEHUSMHU U HABbI-
KaMH, TPOEKTHO - UCCIIEA0BATENBCKON NeATeNbHOCTRIO. [IporpamMma «B mMupe Guomo-
MUY HaIpaBjcHa Ha (POPMUPOBAHKE Y YUAIIMXCS MHTEPECA K U3YUCHHUIO OUOJIOTHUH,
Pa3BUTHE MPAKTUYECKUX YMEHHU, MPUMEHEHUE TOJYYCHHBIX 3HAHWUN HA MPAKTHKE,
MOATOTOBKA YYAIKAXCS K YYACTUIO B OJIAMIIMATHOM JABUKCHHUH.

Peaym3anmss 1aHHOM mporpaMmbl  €CTECTBEHHOHAYYHOM HAINPABJICHHOCTH
pelyCMaTpUBACT MCIOJIb30BaHUE 000PYIOBaHMS, CPEACTB OOYUYCHUS W BOCITUTAHHS
Llentpa «Touka pocTay.

Pazgen 1. KoMmmjieke 0CHOBHBIX XapaKTEePUCTHK 00pa30oBaHusi: 00beM, CO-
AepKaHue, IVIAHUPYEMbIe Pe3yJIbTaThl
1.1 INoscHuTenbHas 3anucka [ IporpaMmma JoNOMHUTEILHOIO 00pa3oBaHus « Touka
Pocta» cocTaBieHa Ha OCHOBE HOPMATUBHO-TIPABOBOM 0a3bl

Hopmamueno-npaeoeoe odecneuenue
+ denepanbbiM 3aKkoHOM 0T 29.12.2012r. Ne273-03 «O0 obpazoBanuu B Poccuii-

cKoil denepauuny.

+ [lpuka3z Munnpocsewmenus Poccun ot 09.11.2018 Ne 196 «O0 yTBEep:KIEHUHU TO-
Ps/IKA OPraHu3alKi U OCYLICCTBICHHS 00Pa30BaTEIbHON AEATENBHOCTH N0 JTOTOJI-
HUTENBHBIM 0011€00pa30BaTeIbHBIM POrpaMMamy.

+ KoHuennuel pa3Butus J0NOJTHUTEILHOTO 00pa3oBaHus B PO, yTRep kIeHHOM pac-
nopsbkeHreM [ IpaBurenscrea PO ot 04.09.2014r. Nel72, npukazom MunUCTEpCTBA
npocsenicHus PO ot 09.11.2018 r. Ne 196 «O06 yTBepKACHUU NOPsAIKA OPraHu3a-
UM A OCYILECTBICHUS 00Pa30BATENBHON NEATEIBHOCTH N0 AOMOJHUTEIBHBIM 00-
11e00Pa30BATENBHBIM TPOrPAMMAaM.

» Crparerucii pazeuths BocnuTanus B Poccutickoit deaeparum Ha nepuoa a0 2025
roja (yrBepikaeHa pacnopsbkeHueM IIpaButenscTBa Poccuiickoit deaepaimu oT
29.05.2015 r. Ne 996-p).

» IlocranoBneHnem [JIABHOTO TrOCYJAPCTBEHHOTO CAHMTAPHOTO Bpaya PO ot
28.01.2021 Ne 2 «OO0 yrBepkaennn CanlluH 1.2.3685-21 «I'uruennueckue HOP-
MaTUBBI U TPEOOBAaHUS K 00CCICUECHUIO O€30MaCHOCTH U (WIK) O€3BPEAHOCTH ISt
YelloBeKa (PaKTOPOB Cpeibl OOUTAHUSY .

[TporpaMma crocoOCTBYET O3HAKOMJICHWIO C OPraHM3AUMEH KOJUIEKTHBHOTO W
WHIWBUAYAIBHOTO UCCIICAOBAHMS, OOYUECHUIO B JCHCTBUM, MO3BOJSET YEPEAOBATh KO-
JIEKTUBHYIO U WHJUBUIYATBHYIO JEATCIILHOCTh. TEOPETHUYECKUNA MaTEpUa BKIKOYAET
B cc0s1 BONPOCHI, KaCAKOIIMECS OCHOB MPOEKTHO-UCCIIEA0BATENBCKONW NEATENBHOCTH,
3HAKOMCTBA CO CTPYKTYpoil paboTel. 1.2 HoBHM3HA, aKTyaJIbHOCTh W NEAArOTUYECKAs
LEIECO00PA3ZHOCTH MPOTPAMMBI



AKTYaJbHOCTb MporpaMmmbl. OTIIMUUATEIBHBIE OCOOEHHOCTH TporpamMmmsl. [1po-
rpaMMa HampapjieHa Ha (JOPMUPOBAHKE Y YUAIIMXCS CTORKONH MOTUBALMU JIJISl U3YYE-
HUsl OMOJIOTMYECKUX HAYK, PaCUIUPEHUE 3HAHUN MO OMOJIOTUH U 3KOJIOTUH, (POPMUPO-
BaHUE OCO3HAHHOTO OTHOIICHUS K MUPY >KHUBOH MPUPOJIbI, PA3BUTUE UHTEPECA K METU-
[IMHCKAM HayKaM, MOBBIIICHHE 00Pa30BaTeIbHOrO YpoBHs. [IporpaMMa aaeT BO3MOXK-
HOCTh yYalIMMCsl BBIOpATh CBOM «OMOIOTUYECKUI YTh», U MOBBICUTH YPOBEHB MO0~
TOBKH K DK3aMEHaM.

HoBu3na nannoii o0pa3oBare/ibHO NporpaMMbl B TOM, YTO JaHHAs MPOrpaMMa
HOCUT pa3BUBAIOLIMI XapakTep, MEIb0 KOTOpPOH sBasieTcs  (HOPMHUPOBAHUE
MOUCKOBO-UCCIEOBATEC/IbCKUX,  KOMMYHHUKATUBHBIX ~ yYMEHWUH  IIKOJIbHUKOB,
WHTEJICKTA YUYaluXcs.
3aHsATUS pa3C/iCHbl HA TEOPETUUCCKUE U TpaKkTUueckue. [Ipuuém AesaTeNnbHOCTh MO-
JKET HOCUTh KaK IPYyNIIOBOM, TaK U MHIAUBUAYAIBHBIA XapakTep.

Ilenaroruyeckasi nejaecoo0pPa3HOCTb IPOrpaMMbl 3aKIIFOYAETCS B TOM, YTOOBI:
CcnocoOCTBOBATh CHCTEMATH3AIMU OUOJIOTMYECKUX 3HAHWH, TOJYYCHHBIX BO BpEMS
00y4deHust B 0011e00pa30BaTEIbHON MIKOJIE, BOCMOJIHUTE MPOOEIIbI, TOJYUYEHHBIEC PU
U3YUYECHUU MPEaMETa OUOJIOTHH, PACIIIMPUTH UMEIOUTUECS Y yUAIIUXCS TPOrPaMMHbBIC
OMOJIOTUYECKHUE 3HAHUSI C LIEJIBIO TTOJATOTOBKU K SK3aMEHaM, K MOCTYIUICHHUIO B yueO-
HBIE 3aBEJICHUS, a4 TAKXKE K OMOJIOTMYECKUM OJTMMITAA]IAM.

1.3 Lenb v 38241 TOMOJTHUTENBHON 00111€00pa3oBaTenbHOM mporpaMmmel Llesn:

CO3/IaHUE YCJOBU JIJIsl YCIEUTHOTO OCBOCHUS YUAIUMUCS PAKTUYECKON CO-

CTABJISIFOLLIEH IKOIBHON OMOJIOTUM U OCHOB UCCIIEA0BATEIBCKOM ACSATENTBHOCTH.
3apaum:

[Ipeomemmnuie:

1. ®opMUpPOBaHKE CUCTEMbI HAYYHBIX 3HAHUI O CUCTEME >KUBOM MTPUPOIBI U
HavyalbHBIX IPEACTABICHUH 0 OMOJOrMUYECKUX 00BEKTAX, IIpoLieccax, IBICHUSX,
3aKOHOMEPHOCTSIX

Memanpeomemmuvie:

2. npuoOPETEHUE OMbITA UCMOIB30BAHUS METOI0B OUOJIOTUYECKONM HAYKH JUIsl TTPO
BEJICHUS HECJIOKHBIX OMOJIOTMYECKUX SKCIIEPUMEHTOR;

3. pa3BUTHE YMECHHA U HABBIKOB MPOEKTHO — MUCCIIEN0BATENBCKOM EATETBHOCTH,

Jluunocmmuuie:

4. MOArOTOBKA yYaLIUXCS K YYACTHIO B OJIAMITAATHOM JIBU>KCHUU,

5. (opMHUPOBAHHUE OCHOB 3KOJIOTMYECKOM IPAMOTHOCTH.

[Tpu opranuzanum 00pa3zoBaTEIbHOIO MPoLEcca HEOOX0IMMO 0OPaTUTh BHUMAHUE
HAa CJICAYIOIINE ACTEKTHI:

« co3iaHue mopT(hoJIMO YUCHHMKA, MO3BOJISIONIEE OIEHUBATH €TI0 JIMYHOCTHBIM
pocT;

+  HCIOJIb30BAHUE JINYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTUH (TEXHOJIOTHSI pa3-
BUTHSI KDUTUUYECKOTO MBILUICHHUS, TEXHOJIOTHUS TPOOJIEMHOTO O0yUYEHUS, TEXHO-
Jorust OOy4eHHs B COTPYJHUYECTBE, KEUC-TEXHOJIOTHS, METOJI TPOCKTORB),

+  OpraHuzaiysi TPOEKTHON NEATEILHOCTH IIKOJILHUKOB U TIPOBEJACHUE MUHU-KOH-
(hepeHIIMii, MO3BOJISIOMINUX MIKOJbHUKAM MPEACTABUTh UHAUBUAYATbHBIC (MK
I'PYNIOBBIE) MPOEKTHI MO BEIOPAHHON TEME.

1.4 OcoGEHHOCTH BO3PACTHOM IPyNIbI ACTEH, KOTOPBIM apecOBaHa MporpaMmma.



JlaHHas mporpaMma NpeaycMoTpeHa Ha 15 4eloBeK pa3HOBO3PACTHON Karero-
puH Ha 0a3e WKOJbL.

Ha 3aHsTusx ydamuecs onuparoTcs Ha MOJYYEHHbIE 3HaHUSI IO OWOJIOTHH, YTO
MO3BOJIIET OBICTPO M JIETKO OBJIAJIEBATH HOBBIMU 3HAHUSIMU, MMPABUIIBHO U KAYECTBEHHO
BBITIOJTHSITh MPAKTHYECKUE 3a7aHUsI.

1.5 Anpecar nporpammel, CPOKM pealiu3alii, HAPABIEHHOCTh

Ypoeenv npocpammur — 6a30BbIN.

BrinonHeHne HHANBUYATLHOTO 3a/IJaHUs. CAMOCTOSITEIbHBINA BHIOOP TEM PEeOEH-
KOM, MHTEPECHBIX JUIsl u3ydyeHusl. COCTaBJICHUE MJlaHa padOThl MO MU3YUYCHHUIO TEMBI,
HanmMcaHuto padoThl ¢ OMOPOM HA MPEIIOKEHHBIE MEIaroroM BapHaHThI.

Hanpaenennocms — ECTECTBEHHOHAYYHAS.

Aopecam npozpammoi: netv B Bo3pacte 11 — 18 net. BaToMBO3pacTe peOCHOK
OKa3bIBACTCS HA TIOPOTE PEATLHOM B3POCIION KM3HU. be3 10CTaTOUHOM YBEPEHHOCTH B
ceOe, MpuHATHS ¢€0sl OH HE CMOKET OMPEJCIIUTh CBOU NaJbHEHIINI MY Th.

LleHTpanbHBIM € HOBOOOPA30BAHUEM NEPHOJA CTAHOBHUTCS CaMOOMPEICICHUE,
NPOPECCUOHATEHOE U JTUYHOCTHOE. CO3[aeTCs TaK HA3bIBACMbIil KU3HCHHBIN IJIaH:
CTAPUIEKIACCHUK PEIIAET, KEM OBITh (MPO(ECCHOHATLHOE CAMOONPECIIEHUE) U KAKUM
OBITB B CBOCH OyaylIci >KM3HU (JINYHOCTHOE WJIM MOpaJIbHOE camoonpeaencuue). Emte
OJIMH MOMEHT, CBSI3aHHBIA ¢ CAMOONPEACTICHUEM, - U3MEHEHUE YUEOHOH MOTHBALMH.
CrapuiekjIacCHUKHA, BEAYIIYK JCITEIbHOCTh  KOTOPHIX OOBIYHO  HA3bIBAKOT
yueOHO-NPO()ECCHOHATIEHON, HAYMHAKOT paccMaTpuBaTh y4eOy Kak HEOOXOIUMYIO
0a3y, mMpeanocbulky Oyaymied npodeccuoHanbHOU AEATENBHOCTH. VX MHTEPECYIOT,
[JIABHBIM 00pa30oM, T€ MPEAMETHI, KOTOPbIC UM OYyyT HY>KHBI B TAbHEHIIIEM, HX CHOBA
HAYMHAET BOJTHOBATH YCIEBAEMOCTb, MOSBJISCTCS CO3HATEIBHOE OTHOMICHUE K YUEHHUIO

Cpoku peanusauuu npocpammel.

[Tporpamma paccuntana Ha 3 rojga o0y4yeHus. [TpoaomKUTENBHOCTE OTHOTO 3a-
HSITHS PABHO OJTHOMY aKaJIEMUYECKOMY 4acy (45 MUHYT).

I ron 0Oyuenust — 136 waca. Yactora 3aHsTHII — 4 pa3a B HEAETIO O 45MUHYT.

II rox oOyuenust — 136 yaca. Yactora 3aHaTrii — 4 paza B HEACIIO 1O 4 SMUHYT.
I roj o0yuenust — 136 yaca. Yactora 3aHsaTHil — 4 pa3a B HEEIO MO 45SMUHYT.
["pynmbl pOPMUPYIOTCS C YUETOM UHAMBUYAJTBHBIX U TBOPUYECKUX CITIOCOOHOCTEH
JETEN.

Dopma 3auamuil — rpynnopas. KoJIMUeCTBO yqalmuxcs B TPYIINE MaKCUMAITb-
HO¢ — 15, MuHMManbHOE — 15.

[LnanupyemMeie pe3yJabTarhl

TpeOoBaHust K YPOBHIO 3HAHU, YMCHHII 1 HABBIKOB 110 OKOHYAHHUIO pPeain3a-
MU MPOTrPaAMMBbI:

+  MMETh OpeACTaBICHHE 00 UCCIIEA0BAHMH, POEKTE, cOOpe 1 00padoTKe HPOP-
Malliy, COCTABJICHUM JOKJIaJa, MyOJIMYHOM BBICTYIJIEHUU,

«  3HaTh, KaK BHIOpPATh TEMY UCCIIECI0BAHUS, CTPYKTYPY UCCIIEA0BAHNUS,

+  YMETb BUJIETH MPOOJIEMY, BEIIBUTATh TMIIOTE3bL, JIAHUPOBATH X0 UCCIIEI0BA-
HUSL, JaBaTh ONMPEACICHUS TOHITHIM, pad0TaTh C TEKCTOM, JIEJIaTh BHIBOBIL,



+  yMEThb padoTaTh B rPyIIe, MPUCTYITUBATHCS K MHCHHUIO YJICHOB IPYTIIbI, OTCTa
UBaTh COOCTBEHHYIO TOUKY 3PCHUS,
«  BJIQJICTh IJIAHMPOBAHUEM U TIOCTAHOBKOH OMOJIOTMUYECKOT0 3KCIIEPUMEHTA.

1.6 IImaHupyeMBbIE PE3YNBTATHI

Ilhanupyemoie pezynbmampl

Jluunocmmole pe3yiomamol:

* 3HaHWs OCHOBHBIX TPUHIIAIIOB W MPABUJI OTHOLICHUS K KMBON TIPUPO/IE;

* pa3BUTHE TMO3HABATEIBLHBIX WHTEPECOB, HAMPABICHHBIX HAa M3YUCHHUE >KUBOM
PUPOJIBI;

* Pa3BuTHE MHTEIUICKTYAIbHBIX YMEHHM (JI0Ka3bIBaTh, CTPOUTH PACCYKIACHMS,
aHAJIM3UPOBATh, CPABHUBATH, JIETaTh BHIBOABI M IPYTrOeE);

* 3CTETUYECKOTO OTHOIICHUS K YKMBBIM OOBEKTaM.

MemanpeomemHble pe3y1bmanivl:

* OBJIQJICHUE COCTABRJISIOLIMMHU UCCIEN0BATEIbCKON U MPOECKTHOM AESITETbHOCTH:
YMEHHE BUJIETh TTPOOJIEMY, CTABUTh BOTIPOCHI, BBIIBUTATh TUTIOTE3HI, 1aBaTh
OTIpEEIICHNUS TIOHATHAM, KJaccupuimpoBaTh, HAOIHOAATh, MPOBOANTH SKCIICPH-
MEHTHI, JICTIaTh BHIBOIBI M 3aKITIOUCHHUS, CTPYKTYPUPOBATh MaTe€pra, OObSICHSTh,
JI0Ka3bIBaTh, 3AIUINATE CBOW UJIEH;

* yMeHHe padoTarh ¢ pa3HbIMU UCTOYHUKAMU OMOJIOTUYECKONU MH(pOpMAIIK, aHa-
JIM3UPOBATh U OLICHUBATh MH(OPMALIHIO, IPeoOpa30BbIBaTh HHPOPMAIIHIO U3 O]1-
HOI (hOpMBI B IPYTYIO;

* YMEHHUE aJICKBATHO MUCMOJIb30BATh PEUYEBBIC CPEACTBA ISl AMCKYCCUU U apTyMEH-
Tally CBOCH MO3MIMU, CPABHUBATh Pa3HBIC TOUKHM 3PCHUS, apryMEHTHPOBAThH
CBOIO TOUKY 3PEHHS, OTCTauBATh CBOIO MO3UIIUIO.

Ilpeomemmnpwie pes3yiomamol:
1. B no3HaBaTenbHOM (MHTEIUIEKTYabHOI ) cdepe:
*  BBIJCTICHUE CYIICCTBEHHBIX MPU3HAKOB OMOJIOTMYECKUX OOBEKTOB U MPOILEC-
COB;
* KJIaccu(uKaims — ONpeeacHUe MPUHAAJIEKHOCTA OMOJIOrHYECKIX 00BEK-
TOB K ONIPEAEIICHHON CUCTEMATHYECKON TPYIIIIE;
*  00OBIACHEHUE POJIM OMOJIOTHH B MPAKTUYECKON JEATENBHOCTH JIFOJICH;
* CpaBHEHHE OMOJIOTMYECKUX OOBEKTOB M MPOLIECCOB, YMEHHE JIENIATH BBIBOIbI
¥ YMO3aKJIFOUEHUS HA OCHOBE CPABHEHUS;
* yMEHHUE padoTaTh ¢ ONPEACIUTENSIME, TAOOPATOPHBIM 000PYI0BAHUEM;
* OBJIAJIEHUE METOAAMH OUOJIOTUUYECKON HAayKH: HAOJIOICHUE W OMTUCaHKE OUo-
JIOTHYECKUX 0OBEKTOB U MPOLIECCOB; MOCTAHOBKA OUOJIOTHUECKUX IKCIIEPH -
MEHTOB U 00BSCHEHHE UX PE3YJIbTATOB.
2. B 1IeCHHOCTHO-OpPUEHTAMOHHOM cdepe:
* 3HaHWE OCHOBHBIX MPABUJI MOBECHUS B PUPO/IE;
* aHaJU3 U OLICHKA MOCJEACTBUI NEATETLHOCTH YEIOBEKA B MPUPOJIE.
3. B c(epe TpynoBO#A AEATENBHOCTH:
* 3HaHWE U COOIOICHUE TPaBWIT PadOThI B KAOMHETE OMOJIOTUH;
* coOmoneHue npaBui padoThl ¢ OMOJOTHYECKUMH MTPUOOPAMU U MHCTPYMEHTAMH.
4. B actetnueckoit cepe:



* OBJIAJICHHE YMEHUEM OLICHUBATH C 3CTETHYECKON TOUKH 3pEHHST OOBEKTHI JKUBOM
MPUPOIBL.
Vuawuecs 6yoym sname:

* yUYalMiACA YMEET IOHUMATh MTPOLECCH, TPOMCXOAALIME B OKPY>KAKOLIEM MUPE HA
OCHOBE COOCTBEHHBIX HAOMIOACHUI M €CTECTBEHHOHAYYHOTO MOAX0Aa, (hopMyu-
POBaTh HAYYHO OOOCHOBAHHBIE BBIBOIBL,

* yUalMiics BIIAJCET HABBIKAMM aHAIM3a MH()OPMALMK W TPEICTABICHUS MEPEN
ayAMTOPUEH pe3yJIbTaTOB CBOECH padOTHI;

* yYalIMKACA JEMOHCTPUPYET OTBETCTBEHHOE OTHOLICHUE K TMPUPOJE POJHOTO
Kpasi, TPUPOJHOMY JTOCTOSIHUIO CBOEH CTPAHBI, TUIAHETHI B LIEJIOM;

* yYallMKiCs BIAACeT HHPOPMALMOHHBIM MOTEHIMAIOM O MYTAX MOCTPOCHUS WH-
IUBUAYITBHON MPO(ECCUOHATBHON TPACKTOPHH.

Vuawuecs 6yoym obyuenvr:
* yyalmiics BiaaeeT 1ad0paropHbIMA NpHOOpamMu;
* JEMOHCTPUPYET HEKOTOPBIE MOP(HOMETPUUECKUE U (PUIUOTOTUUECKUE MMOKA3ATENN
310POBbS LIKOJIbHUKOB;
* YMEET CTATUCTHYECKHA 00padaThiBaTh Pe3yabTaThl HCCIIET0BAHMIA,
* YMEET MPEACTABIATE CBOU PE3YJILTATHI EPEN Ay IMTOPUEH;
* yMEET paboTaTh ¢ HAYYHOU JIMTEPATY PO,
* yMeeT OpOPMIIATh PE3YJIbTAThl CBOMX MCCIIEA0BAHUI B BUAC TE3UCOB pedepaToB u
crarei.
Pasnen 2. Komnuieke opraHu3anMoOHHO-NIEAATOrHYeCKUX YCI0BHH, BKIK0Ya-
il popmsl arrectanumw»y CTPYKTYpa nporpamMmmsl
[Tpn u3yueHnn pa3acioB IKOJILHUKA CMOTYT MOYYBCTBOBATh CE0sl B POJIM YUECHBIX
U3 pa3HbIX oOnacTeill ononornu. botaHnka — Hayka 0 pacTeHUsIX. 300JI0THSI — HayKa,
MPEAMETOM U3YYECHUs KOTOPOU SIBJISIFOTCS MPEACTABATENN LAPCTBA KUBOTHBIX. MUKO-
JIOTHsI — HayKa 0 rpubax. Gu3noorust — Hayka 0 )KU3HEHHBIX MPOLECcax. IKOIOTHS
— HayKa 0 B3aUMOJICHCTBUAX OPraHU3MOB C OKPY KArOILIEH cpenoi. bakrepuosorus
— Hayka o Oakrepusx. OpHUTOJIIOTHs — Pa3Aci 300JI0THH, MOCBAIIEHHBIN U3YUYEHHIO
nTull. buoreorpadus — Hayka, KOTOpas H3y4acT 3aKOHOMEPHOCTH TeorpapuuecKoro
pPacpoCTPaHEHUsI U paclpeacsieHAs Opranu3mMoB. CuCcTEMAaTUKa — Hay4yHas JUCLH-
TUIMHA, O KJIaCCU(PUKALIMA KUBBIX OPraHu3MoB. Mop(]osiorus n3ydaeT BHEIIHEE CTPO
€HUE OpraHu3Ma.
2.1. Coneprkanue mporpaMmbl
COJEPXXAHHE
MNEPBBII 'O OBYUEHUS
ILlnanupyembie pe3yabTaThI:
JINYHOCTHBIE:
—  3HAHWE OCHOBHBIX MPUHLMIIOB U IIPABUJI OTHOLIECHUS K KUBOH MPUPOAE, OCHOB
310
POBOro 00paza >KM3HU U 3I0POBbECOCPETAOIIMX TEXHOOTHIA;

- (popMHUPOBAHUE TOHUMAHUS IIEHHOCTH 3JJ0POBOr0 M 0€30MacHOro o0pasa >Ku3HH;



- c()OpPMUPOBAHHOCTh MO3HABATEIBHBIX MHTEPECOB M MOTUBOB, HAMPABICHHBIX HA
W3YYCHHE KMBOW MPUPOJIBL, UHTEIUIEKTYAIbHBIX YMEHUH (JOKa3bIBATh, CTPOUTH Pac-
CYXK/ICHUS1, aHAJIM3UPOBATh, CPABHUBATD, JIEJIATh BBIBOJBI U JIP.); 3CTETUYECKOTO OTHO-
HICHHS K )KUBBIM OOBEKTaM.

MeranpeaMeTHble:

- YMEHHME OPraHu30BaTh CBOK) YUEOHYIO ACATENBHOCTD. ONPEAEIISTh UETb PAOOTHI,
CTABUTb 33J]a4H, MJIAHUPOBATH — ONPEIAEIIATH OCIEA0BATEILHOCTD ACHCTBUN U PO
THO3HPOBATh PE3YJIbTaThl pad0THL. OCYIIECTBIISITE KOHTPOIb U KOPPEKLHIO B CITydae
00Hapy>KEHHsI OTKIIOHEHUI M OTJIMYMIA NIPU CIIMYCHUH PE3YJIBTATOB C 3aIaHHBIM 3TaJIO-
HOM. OueHKa pe3yJbTaToB padOThl — BBIACTIEHUE H OCO3HAHUE YUYAIIUMCS TOTO, YTO
YK€ YCBOCHO M YTO €UIE MOMAJIEKHUT YCBOCHUIO, OCO3HAHUE KAYECTBA U YPOBHS YCBOE
HUSL,

>

- OBJIAICHUE COCTABISIOIMMHI UCCIIEA0BATENLCKON U MMPOSKTHOM JEATEBHOCTH,
BKJIFOUYAsl YMEHUS BUACTh TPOOJIEMY, CTABUTh BOMPOCHI, BBIABUTATh THIIOTE3bI, 1ABATH
OTPENECTICHUS IOHATHSIM, Kiaccu(pruumpoBaTk, HAOIOAATh, MPOBOAUTH SKCIEPUMEHTHI,
JeTIaTh BBIBOJIBI M 3AKJIFOUYCHUS, CTPYKTYPHUPOBaTh MAaTeprai, OOBICHATh, TOKA3bIBATh,
3aIMILIATH CBOU UIEH,

IIpeamernbie:

- YMEHHuE padoTarh C pa3HBIMM UCTOYHMKAMU HH(POPMALIMK: TEKCTOM YUeOHHKA,
HAYYHO-NIOMYJISIPHOM JTUTEPATYPOH, CJIOBAPAMH H CITPABOYHUKAMM;, AHATTU3UPOBATH U
OLICHMBAaTh MH(POPMALIAIO, TPEOOPA30OBBIBATH €€ U3 OJHON (POPMBI B APYTYIO;

- YMCHHUC CO34aBarhb , IPUMCHATL U HpeO6pa30BBIBaTB 3HAaKHM U CHMBOJIBI, MOJC/IN U
CXCMbI U1 PCIICHUA yLIe6HBIX W MMO3HAaBAaTCJIbHBIX 3aaa4

- YMEHHE pabOTaTh C Pa3HBIMU UCTOYHUKAMHU OMOJIOTMYECKON MH(POPMAIUKN: HAXOAUTh
OMOJIOTUYECKYIO MH(OPMAIINIO B TEKCTE YUEOHHUKA, HAYYHO-TTONYJISIPHOM JIMTEPATypE,
OMOJIOTUYECKHUX CJIOBAPSX M CIPABOYHUKAX.

Vuawuecs 6yoym snamo:

YMEET BBIJICATH CYLIECTBEHHBIC MPU3HAKN OUOJIOTMYECKUX OOBEKTOB (OTJINYH
TEJbHBIX MTPU3HAKOB >KUBBIX OPraHU3MOB; KJIETOK U OPraHU3MOB PACTEHUM, TPUOOB U
OakTepuii;

YMEET OOBICHSITH POJIb OMOJIOTMH B MTPAKTUYECKON JEATEILHOCTH JIFOACH; MecTa
Y POJIM YEJIOBEKA B PUPOJIC, POJICTBA, OOITHOCTH MTPOUCXOKICHUS U DBOJIIOLUN Pac-
TE€HWI U ’KUBOTHBIX (Ha TPUMEPE COMOCTABIICHUS OTIENBHBIX TPYIII); POJIA PA3TMUHBIX
OPraHW3MOB B JKU3HH YEJIOBEKA, 3HAYEHU ST OMOJIOTMYECKOr0 Pa3HO00pasus uisl COXpa-
HEHUS OUOC(EPHI;

YMEET CPABHUBATH OMOJIOTMYECKUE OOBEKTHI M MPOIECCHI, YMETh JCIaTh Bbl
BOJIbl U YMO3AKJTFOUEHHUS Ha OCHOBE CPABHCHMS,

YMEET BBISIBJISATH TPUCTOCOOICHUS OPraHU3MOB K CPEJIE OOUTAHUST, TUITbI B3aK-
MOJICHCTBHUS Pa3HBIX BUJOB B SKOCUCTEME; B3AUMOCBSI3U MEKY OCOOCHHOCTSIMH CTPOE-
CHHUS KJICTOK, TKAHCH



Vuawguecs 6yoym obyuenei:
BJIQJICET MPaBUIaMH padOThI C OMOJIOTMYECKUMU MPUOOpAMU U HHCTPYMEHTAMHK
(MpemapoBaIbHBIEC UIJIbI, CKAJIBIICIIH, JIYTIbI, MUKPOCKOIIHI).
YMEET CPAaBHUBATH OMOJIOTHYECKUE OOBEKTHI M MPOIECCHI, YMETh JCJaTh Bb

BOJIbl U YMO3AKITIOUCHUS Ha OCHOBE CPABHEHUS

Beenenue. ( 2 yaca) Bo BBeIcHHHY y4yaluecs 3HAKOMSTCS € TIJIaHOM padOThI M TEX-
HUKOH 0€30MaCHOCTH MTPU BBINOJIHEHUN J1a00PATOPHBIX padoT.
1. 3 yero cocrout pacrenue? (20 yacos..)
CTpoeHue pacTUTEIBLHOM KIETKH.
Teopus Kopens. Buapl kopHeil. Berenenne kopHs. 3HaueHue KopHsl. [loGer. Ctpoenne
nobera. CtpoeHue noyek. BugonsmMeHeHus: noOeros
Jluct. CrpoeHune KoxkuLbl JIMCTa. CTPOCHUE MIAKOTH JINCTA. 3HAYCHUE KUIJIOK JIUCTA.
Breiaenenue pacrenurem kucnopoaa. Mernapenue Boasl pacteHueM. Jlncronan.
Crebenb. Ctpoenue crebist. @ynkiumu credns [[BeTok. CTpoeHUE ¥ 3HAYCHUE [IBETKA.
[Tnoasl. Ctpoenue u 3HadueHue. CriocoObl pacnpoctpaneHus Cemsi. CTPOCHUE U COCTaB
CEMSIH
Ipaxmura JlabopatopHas padoTta « CTpOEHUE KOKHIIBI JTyKay.
JlabGoparophas padota «/IBHKeHUE UTOMIA3MBbI»
JlaboparopHas padota «OnpeaeneHUe 30Hbl POCTa KOPHSD
JlaboparopHas padoTta « CTpoeHHE MOYEK»
OnwiT «Beigenenue kucaopoaa pacreHuem». Onbit «cmapeHue BOJbI JTUCThIMEY
[TpakTrueckas padora «OnpeaeneHue Bo3pacTa cTeoia o cnuiny» Jlaboparopnas pa-
oota «IlepenBukeHre BOJBI U MUHEPAIBHBIX coicid mo cTebmo» JlabopaTopHas pa-
0oTa «/IBM>KEHHE OPraHMYECKHUX BEIIECTB MO cTeOto» JlaboparopHas padora « CTpo-
enue ceMeHu (aconmmy JlaboparopHas padoTa «CTpOCHHE CEMEHH MIICHUIBD J1abo-
patopHas padota «CocTaB CEMSIH»
2. Kak xuBer pacrenne? (11 vacos)
Teopus. Kak nuraercs pacrenne? Bo3aymHoe nutanue pacteHuid. [louBeHHOE nuTa-
HuEe pacteHuil. YaoOpenus. Bunael ynoOpenumid. [lutanue uw poct mpopoctkoB. Kak
pactet pacteHue? PocT kopHei M modOera. Kak MOKHO MOBJIMATH HA POCT PacTCHUS.
BozaeciicTBue yenoBeka Ha KOPHEBBIE CUCTEMbI KYJIbTYPHBIX pacTeHuii. OO0padoTka
noyBkl. [losinB u ocylieHue nouyssl. GopMupoBaHure KpoHbl pacteHuid. [Ipumnka u
MUKUPOBKA. JIplnT jiu pacteHue? Jprxanue KOpHE#. JIbIXaHue TMCThEB. [bIXaHue ce-
msiH. Kak neuraercs pacrenne? J[Br>KeHUE CTEONS M TUCTHEB.
Kak nmpopacraer cems? YcnoBus npopactanusi ceMsiH. Bexosxkects ceMsiH. CPOKH 10~
cera. [ myOuHa 3a1€7TKM CEMSIH.
Ipaxmuxa. [Tpaktuueckas padota «O0pa30oBaHUE OPraHUYECKUX BEHIECTB HA CBETY»
[TpakTdeckas pabora «BausHue yaoOpeHuii Ha pocT pacteHus» [IpakTrudeckas pa-
6ota «IIpummnka rmaBHOro KOpHs» [Ipaktnueckas padota «Pa3Butne GOKOBBIX 0OeE-
TOBY»
[Tpaktrueckas padbota « BnusiHre pUTOrOpMOHOB HA POCT M Pa3BUTHE PACTCHUIN
JlaGoparopHas padbota «Pa3zputie npopocTKoB» ONBIT «3HAYCHUE BO3AYXA IS
pocTa U pa3BUTHS KOpHEH» ONbIT «J[bIXaHUE JIUCTHEBY



OnbIT «/IpIXaHue CEMSIH»

[TpakTrueckas padota «lBrxeHue credist pactenus» [Ipaktnueckas padora «/lBrke-
HUE JINCTHEBY

[TpakTrueckas padota « BnusiHre pa3nuyHbIX YCIOBUI HA mpopacTanue cemsiny [ Ipak-
THyeckas pabota «OnpeacneHue BCXOKECTH CEMSHY

3. Beipactu cam. (6 4acoB)

Teopus. TlpuMeHEHNE TONYYEHHBIX 3HAHWI HA NpakTUKe. O3€ICHEHUE LIKOJIBHBIX
kiym0. [Tocaaka v yxoJ 3a paCTCHUSIMU.

IIpaxmuxa. Tlpaktnueckas paborta «llocamka ceMssH B KOHTCHHEpPBI WM OTKPBITHIA
rpyHT» [Ipaktrueckas padota «IIukupoBaHue paccaabl BETOUYHBIX KYJIbTyp» [Ipak-
Tryeckas padota «Bbeicaaka paccaibl IBETOYHBIX KYJIBTYP B OTKPBITHIA rpyHT» [Ipak-
THYeCKas paboTa « YX0/ 32 UBETOUYHBIMH KITyMOaMm»

4.01 Mukpockona a0 Mukpoouosoruu (17 vacon)

Teopus. YcrpoiictBo MuKpockona. [TpaBuia padotel ¢ MUKpockonom. [Ipurorosie-
Hue npenaparoB Mctopust OTKPBITUS MUKPOCKOIA. Y YEHBIE UCCIIEA0BATEN, BHECIIUE
BKJIAJI B U3YYEHNE MUKPOOPTraHU3MOB.

Opaniy3ckuii mukpoouostor Jlyu Ilacrep (1822 — 1895r), Hemeukuii yueHslii Podept
Kox
(1843 — 1910r) OCHOBOMOJOKHUKHA COBPEMEHHONW MHUKPOOHONOrMH. OCHOBHBIE
HANPABJICHHAS COBPEMEHHOM MUKPOOMOJIOTAN: TEHETHYECKAS U KJIIETOYHAS WHKCHEPHS,
MCITOJIb30BAHUE MUKPOOPraHU3MOB M MPOAYKTOB UX JKA3HEACATEIILHOCTH B MPOMBILI-
JICHHOCTH, CEIICKOM XO3SHCTBE M MEAULMHE, 10OBIYA HEQYTH U METAJIOB, OUUCTKA BOJ,
[I0YB, BO3/yXa OT 3arpA3HUTENEH, OLIEPKAaHUE U COXPAHEHHUE TTOYBEHHOIO IJI0I0PO-
Iusi. Y CTPOMCTBO MUKPOCKONA M mpaBuiia paboTel ¢ HUM. [IpaBuia oGpameHus ¢ a-
O0paTOpHBIM 000PYJOBAHUEM.

XuMus 1 OUONOTUsl. XUMUYECKUI COCTAB KUBOM KIIETKW: HEOPraHW4YecKue (Bo1a v
MUHEPAJILHBIE COJMM) U OpraHuyecKue (OENKh, >KAPBI, YIIEBOAbI, BATAMUHBI) BEIIE-
cTBa. buonorudeckas poJib BOJbI B 3kuBOi KieTke. MoTocuuTes. Xmopodumi. buoso-
TMYECKOE 3HAYEHUE JKAPOB, OCIKOB, 3(PUPHBIX MACEN, YITEBOJAOB U BUTAMUHOB ISt
JKU3HEEATEIIBHOCTA OPraHu3MOB.

Knertka - equHuIa CTPOEHHUS, JKUZHEAEATENBHOCTH, POCTA U PA3BUTHS OPraHU3MOB.
MHuoroo0pasue kiaeTok. CTpoeHUe PO - U 3YKAPUOTUYECKOM KIETKH. JIEIeHNE KITETKH.

B3aumocBs3b cTpoeHus U PyHKIHNA YacTel 1 OPraHOMIOB KIETKH - OCHOBA €€ 11e-
J0cTHOCTH. CpaBHUTENBHAS XapAKTEPUCTHKA KIIETOK PACTCHUH, )KUBOTHBIX, OaKTEpUH,
rpuOoB. MccneroBaHusi MpUPObI ¢ MOMOIIBIO MHKPOCKOMA.

Bubl TKaHe#, OTIMUKMe paCTUTEILHOM TKaHU OT YKUBOTHOM, OCOOEHHOCTH CTPOEHUS U
(yHKIMM TKaHEH. JleMOHCTpauuu

. Konnekuus roToOBBIX MUKPOIIPENAPATOB.

IIpaxmuxa. [TpakTueckas padota Ne 7-16. YcrpoiicTBo Mukpockona. [ [purotosnenue u
u3ydeHue MUKponpenaparos. [IpaBuna paboTsl ¢ TH(PPOBEIM MUKPOCKOTIOM.
[IpuroToBneHre MUKPONIPENApaToB KIECTOK KOXKHALIBI YEIIYH JIyKa, KIETOK JIUCTA JJ10-
JIeH, TUIOJI0B TOMAaTa, LIMIMOBHUKA U Ap. PaboTa ¢ roTOBBIMM MpenaparaMu TKAHEH.
TBopueckas macrepckas «Co3aHnue MOAEIN KIIETKUY.



S. bakrepuu (7 4)

Teopusa. YcnoBust xku3Hu Oaktepuil. dopmMa M CTpPOEHUE OAKTEPHATBHBIX KIIETOK.
Brewmnue u BHyTpeHHre cTpyKTyphl. [loBenenue dakrepuii. CnocoOsl nutanus. Pac-
NPOCTPaHEHHE U 3HaUeHUe OakTepuid. Ponb Oakrepuii B Onocdepe: GakTepuu THUCHUS —
MUHEPATM3ALHUsI OPTaHUYECKUX BEIICCTB; OAKTEPUH MTOYBEHHBIE — MOYBOOOPA30BAHUE,
OakTepuu a30T(UKCHPYIOIIUME — OOOTalICHUE TMOYBBI A30TOM; LHAHOOAKTECPHHM.
3HaucHUE OAKTEPUA B )KU3HU YEJIOBEKA - TTOJIOKUTEIbHAS POJIb B XO3SUCTBEHHOM JIEsI-
TENBHOCTH. MOJIOUHOKHUCIIBIE, OAKTEPUK OpPOKEHUS;, OTpULATENIbHAS — THUCHUE TPO-
JOYKTOB MMHATAHUS, NATOTEHHBIE OaKkTepur BO30yAUTENN OOJIE3HEH Y YeIOBEKa, )KUBOT-
HBIX U pacTeHuid. Metoabl 60pbObI ¢ OakTepusimu. [lactepuzanus, crepunmn3anus, 13-
uHpeKus.

IIpaxmuxa. ITpaktuueckas padora Ne 17-19. IToces u HaOm0icHHE 32 pOCTOM OaKTe-
puii. baktepuu 3yoHOr0 Hayéra. baktepun kapTo(eapHOM MaTOUKy.

6. IlnecueBbie rpuodsbI (6 4)

Teopus. I'puObl IpeAcTaBUTENM 0COOOTO HAPCTBA KUBOH npupoabl. [Ipr3Haku rpuOoB.
Knaccudukanus rpudoB. OcoOEHHOCTH MIECHEBBIX IPUOOB.

3HAUEHUE MIIECHEBBIX TPUOOB. J{posku. CTPOECHUE U POJIb APOKIKEN B JKU3HU YEIO-
BEKA.

Ipaxmuxa. Ilpaktudeckas padora Ne 20-22. BeipalimBaHie U HCCIIEI0BAHUE TIIECEHM.
Myxkop, llennmuul. BisHue TeMIiepatypsl Ha pOCT IVIECHEBBIX U IPONOKEBBIX
rpuoOB.

7. Bopopocau (8 4)

Teopus. MUKPOCKONIMYECKUE BOAOPOCIIM — IPYIINIA HA3IKMX PacTeHnil. O THOKIIETOY-
HBIC, MHOTOKJIETOYHBIE U KOJIOHUAIBHBIE BOJOPOCITH. OCOOEHHOCTH CTPOCHHUS U YKU3-
HEAEATENBHOCTHA. 3HAYEHHUE BOJOPOCIEN B IPUPOJE U XKU3HM YENOBEKA. [Ipakmuxa.
IIpakTrdeckas padota Ne 23-24. M3ydyeHue 0THOKIIETOUHBIX BOJAOPOCICH 110 TOTOBLIM
MUKponpenaparam npemnaparam. Bogopocnu — oburarenu akBapuyma.

8. JIaGoparopust « buonHaukauus» (S 4)

Teopusa. bUOMHAMKALMS OKPY KArOLIEN cpeapl. JIMXeHOMHIUKaus. Toropoe 3aHsTue.
IIpaxmuxa. ITpaktuueckas padora Ne 25-26 MccnenoBaHne TOKCUYHOCTH OTXOAO0B C
MTOMOILBIO OBCA IMOCEBHOTO.

9. Pacckasbl o Ouosioruu (20 yacos)

Teopus. buonuka, ee Buabl. HelipoOHoHMKa. ApXUTEKTYPHO-CTPOUTENIbHAS OMOHUKA.
buotek. buomumernka. buoMuMUKpUs. UTOroBoe 3aHATHE. Y YeHUYECKAA
KoH(pepenuus. « Beiparommecs ouonorny. «Ucropus Ouonorumny. KoHkypc cooOumieHmit
yaanmxcs. «Moe mo0uMoe )KMBOTHOEY. « 17 COBPEMEHHBIX TEXHOJIOTHI, KOTOPbIE
JIHOJIM TTO3aMMCTBOBAJIM Y TIPUPOJIBIY.

llpaxkmuxa. 11oArOTOBKA M 3alMTa TBOPUYECKUX OTYETOB O MPOBEACHHOM UCCIEA0BA-
TelbCKOi padoTe.

JlaHHBIE 3aHATUS MPOBOAATCS B (PopME KOH(EPEHIIMU UK KPYTJIOrO CTOJA (B TEYCHUE
roja). Y4amuecs: BBICTYAOT ¢ KPATKUMHU TBOPYECKAMHU OTUETAMM 10 M3YUYEHHBIM
npobsieMam, pacCKa3bIBAOT O PE3YJIBTATAX CBOMX MUCCIIEAOBAHUY.

10. «JIaGopaTopust JIeenryka» (S yacos)



Teopus. MeToapl HAy4HOTo HUccaeaoBanus. JlabopaTtopHoe 000py10BaHUE U TPUOOPHI
JUTS HAYYHBIX MCCIEA0BaHNA. ICTOpUsS M300pETEHNsS MUKPOCKOIIA, €0 YCTPOMCTBO 1
npaBuiia paboTel. TeXHUKA MPUTOTOBICHUS BPEMEHHOTO MUKpomnpenapara. Pucyem o
npaBWIaM: TpaBuiia OMOJIOTHYECKOTO PUCYHKA.
Ilpakmuueckue nadopamopnsie padonol:
- YCTpOHCTBO MUKPOCKOIA
- [IpuroroBieHre U paccMaTpuBaHUE MUKPOMPENAPATOB
- 3apucoBKa OMOJIOTHYECKUX OOBEKTOB
Ilpoekmmuo-uccnedoeamenbckan 0eameabHOCHb:
- Munu — nccnenoanne « Mukpomupy (padorta B rpynmnax ¢ moclieayrouei npe3eHra-
uei).
11. ITpakTuyeckas 6oranmnka (16 vacon)
Teopus. ®eHonornvyeckue HaOMoACHUS. Benenue nHeBHUKa HaOmoaeHuid. ['epOapmii:
000pyIOBaHKE, TEXHUKA COOPA, BEICYLIMBAHUS 1 MOHTUPOBKH. [IpaBuiia padora ¢
onpeaeauTeNsIMM (Te3a, aHTUTE3a). Mop(hoIorHueckoe ONUcaHue PACTEHUI MO IIaHy.
Penxue u ucuesaromme pacrenus bauikoprocrana. //paxmuxa .
Ilpakmuueckue u nadbopamopusie padomsi:
*  Mopdonoruyeckoe onucaHue pacTeHU
* OnpeneneHue pacTeHuid Mo repdapHbiM o0pasiaM U B OE3TMCTBEHHOM COCTOSI -
HUU
* MoHTtupoBka repbapust
IIpoexmmno-uccnedoea menbcka a 0eamenbHOCHIb:
» Coznanue Kkarajora «BuaoBoe pazHooOpa3ue pacTeHU TPUILIKOIBLHONU TEppU
TOPUIY
* [Ipoext «Peakue pacrenus KpacHosapckoro kpas»
12, IlpakTuveckas 300/10rusi (7 4acoB)
Teopus.
* 3HAKOMCTBO C CUCTEMOM >KMBOIM NPUPOABI, APCTBAMHU >KUBBIX OPraHu3MoB. OT-
JIMYUTENTbHBIC TPU3HAKA KMBOTHBIX PA3HBIX IAPCTB U CHCTEMATHYECKUX TPYIIIL.
*  JKu3Hb KMBOTHBIX: OMPEACICHUE KUBOTHBIX M0 CIEIaM, MPOIYKTaM >KU3HEACS -
TENBHOCTH. ONKMCAHKUE BHEIIHETO BUA )KUBOTHBIX MO MJIaHy. O 4eM paccKasbl-
BAKOT CKEJIEThI )KUBOTHBIX (MasicoHToNOrks ). [Tnmessie nenodku. XKu3Hb sKu-
BOTHBIX 3UMON. [TogkopMka N,
IIpaxmuxka.
Ilpakmuueckue u aabopamopnsie pabomol:
* Pabota o onpeacaeHuIo skNBOTHBIX
* CoCTaBJICHUE MUILEBBIX LETIOYEK
*  OnpeneneHue 3K0I0rMYECKOM IPyNbl >KUBOTHBIX 110 BHEIIHEMY BHY
+  ®eHONOrMYeCKrue HaOMOACHHS «3UMa B )KA3HH PACTEHUIN M KMBOTHBIX)
IIpoexkmmno-uccneooeamenvckasa 0eamenbHOCHb:
*  Munu — uccnenosanue «IITUIBI HA KOPMYIIIKE»
* IIpoexr «KpacHas kHUra >kuBOTHBIX KpacHOSPCKOro Kpas»
13.buonpakTukym (6 4acos)



Teopus. YUeOHO - ucclneaoBareNbekas AeSTeabHOCTh. Kak mpaBUIIBHO BLIOPATH
TEMY, ONPEIECINUTD LENb U 3a1a4M UCCIeaoBanus. Kakue cymecTBYrOT METOIbI UCCTIE-
noBanuid. [Ipasuna opopmneHus pe3yabTaroB. Mctounnkn uHpopmanyu (OMOIHoTeKa,
UHTEPHET-pecypchl). Kak 0popMUTHh MTUCEMEHHOE COOOIIEHUE U Mpe3eHTan0. OCBO-
€HHE U OTPadOTKA METOAMK BBIPAIIMBAHUS OMOKYJIBTYP. BBIMONIHEHNE CAMOCTOATENb-
HOT'O MCCIEI0BAHUS M0 BBIOPAaHHOMY MOy 0. [IpencraBneHne pe3yabTaroB Ha KOH-
(depenumn. OTpadoTKa MPAKTUYECKON YacTH OJIMMIMAIHBIX 3a[aHA C LEIbK JUArHO-
CTUKH MOJIyYEHHBIX YMEHUI U HABBIKOB. [/paxmurd .

Ilpakmuueckue u aabopamopnsie pabomnol:

* Pa0Oora ¢ uadopmanueii (nocemenne ONOIUOTEKHN )

*  OdopmieHHe T0KJIaJa U MPE3CHTALMH 110 OMPEACTICHHON TEME

IIpoexmmno-uccnedoeamenbckan 0esAmeIbHOCHIb:

Moayab «@PU3H0/10THS PaCTEHU

* JIBWXKEHUWE pacTEeHUA

* BimsgHHE CTUMYISTOPOB POCTA HA POCT U PA3BUTHE PACTEHUI

* Ilpopacranue cemsH

*  BausHWe NPUIIMIKKA HA POCT KOPHS
Moayab «IKOJIOTHIECKHI NPAKTHKYM»

*  OnpeneneHne CTENEHU 3arpsA3HEHUS BO3AyXa METOIOM OMOWMHIMKALNH;

*  OrmpeaeneHre 3anbIEHHOCTH BO3AyXa B TOMEICHUAX

BTOPOI 'O/l OBYUEHHUSA
ILlnanupyembie pe3yJibTaThbl:
JINYHOCTHBIE:
- (POpMUPOBAHKE OTBETCTBEHHOTO OTHOLIEHHS K YUYEHUIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHIO U CaMO00PA30BaHUIO HA OCHOBE MOTHBALMH K O0YUYECHHIO M TO3HAHUIO

- (popMUPOBAHUE JTUYHOCTHBIX MPEACTABICHHUA O [ICHHOCTH MPUPOJIbI, OCO3HAHUE 3HA-
YUMOCTH U OOIIHOCTH TJIO0ATbHBIX MPOOJIEM YEJIOBEUECTRA,

- (popMUPOBAHUE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYTHUYECTBE
CO CBEPCTHUKAMM, CTApIIUMH W MJIQJIIUMU B MPOIECCE 0OPA30BATENBHON , 00IIIe-
CTBEHHO MOJIC3HOM, YUEOHO-UCCIC0BATENBCKOM, TBOPUECKONH U APYTUX BHJOB JIECS-
TEJBHOCTH.

MeranpeaMeTHble:

- YMEHHE paboTaTh ¢ pa3HBIMU UCTOYHUKAMU WH(OPMALIMK. TEKCTOM YUEOHUKA,
HAyYHO-MOMYJISIPHOM JIMTEPATYpPOid, CIIOBApSMHU U CITPABOYHUKAMH, aHAJTU3UPOBATH U
OLICHUBATh MH(POPMAIKIO, TPEOOPA30BLIBATH €€ U3 OJHON (POPMBI B APYTYIO;

- YMCHHMC CO31aBaThb , IPUMCHATE U HpeO6pa30BBIBaTB 3HAaKH U CUMBOJIBI, MOACJIH U
CXCMbI U1 PCIICHUA yLIe6HBIX W MMO3HAaBAaTCJIbHBIX 3aaa4



- yMeHHEe paboTaThk C Pa3HbBIMA UCTOYHUKAMU OMOJIOTMYECKON MHPOPMALMK: HAXOAUTh
OMOJIOTHUYECKY 0 HHPOPMALIMIO B TEKCTE YUeOHUKA, HAYYHO-TIOMYJIIPHOM JIUTEPaType,
OMOJIOTMYECKHX CIIOBAPSIX U CIPABOYHUKAX

IIpeamernbie:

-00BACHEHUE POJIM OMOJIOTUM B MPAKTHYECKOU NEATEILHOCTH JIFOJICH, MECTA M POJIU
YeJI0OBEKA B MPUPOJE; POJICTBA, OOUTHOCTA MPOUCXOXKACHUS U DBOJIFOIIMN PACTEHUN U
’KAUBOTHBIX (HA MMPUMEPE COMOCTABJICHUS OTACIbHBIX TPy ); POJX Pa3IMUYHbIX Opra-
HM3MOB JKM3HM WYEJIOBEKA, 3HAYCHWS OMOJIOTMYECKOrO0 pasHoOOpa3ust i COXPacHUs
ounochepsr;

-(pOPMHUPOBAHUE OCHOB IKOJOTMUECKOM IPAMOTHOCTH : CIOCOOHOCTH OLIEHUBATh MO-
CJIEICTBUS JECSITEILHOCTU YEJIOBEKA B IPUPOJIE, BIUSIHUE (hAKTOPOB PUCKa HA 37J0POBbE
YeJIoBeKa.

Vuawuecsa 6yoym sname:

YMEET aHATM3UPOBATh, CPABHUBATH, KITACCHPUIMPOBATH U 00001AaTh (aKThl U
SBJICHUS. BBISIBJISITE MPUYMHBL U CIIEICTBUS TPOCTHIX SIBJICHUN.

YMEET OCYLIECTBIIATh CPABHEHUE, CEPHALIAIO U KITACCU(PUKALUIO, CAMOCTOSI-
TENBHO BBIOMpAask OCHOBAHMS M KPUTEPHH [T YKA3aHHBIX JJOTMUYECKUX OTEPaLIHii;
CTPOMTH KIACCH(PUKALMIO HA OCHOBE JUXOTOMHYECKOTO IETICHUS (HA OCHOBE OTpHIIA-
HUS).

YMEET CTPOUTH JIOTHUECKOE PACCY>KIACHHE, BKITFOUAOIIEE YCTAHOBIICHUE TIPU
YHUHHO-CJICICTBEHHBIX CBS3CH.

YMEET CO3J1aBaTh CXEMaTHYECKHE MOJIENTN C BBIIEJICHUEM CYLIECTBEHHBIX XapakK-
TEPUCTUK OOBEKTA.

YMEET COCTABJIATH TE3UCHI, PA3JIMYHBIC BH/IbI IIJIAHOB (TTPOCTBIX, CIOKHBIX U
T.11.). IIpeoOpazoBbiBaTh HH(GOPMAIIMIO U3 OAHOIO BU1a B APYTroM (TadauIly B TEKCT U
np.).

Vuawpueca 6yoym obyuenwi:
: YMEET BBIUMUTHIBATH BCE YPOBHH TEKCTOBOH MH(POPMALIHH.

YMeeT onpeaesITh BO3MOKHBIE MCTOYHUKH HEOOXOAMMBIX CBEICHUI, TPOU3BO-
JUTh MOUCK UH(OPMALK, AHATTM3UPOBATH U OLICHUBATH €€ TOCTOBEPHOCTb.

BIIQJICET CPEACTBOM (POPMUPOBAHUS MO3HABATEIBHBIX CIIY>)KAT YUECOHBINA MaTe
pHaJT, ¥ MPEXKIIE BCETO NPOAYKTUBHBIE 3aJaHHs] yUCOHUKA.
Beenenue (2 yac). Bo BBeicHNY yUalecs 3HAKOMATCS C IJIAHOM padOThl M TEXHUKOM
0€30MaCHOCTH MPU BBIMOIHEHUH JTAOOPATOPHBIX padoT.
Tema 1. llutosiorus u rucrosorus (15 vacos)
Teopusa. Ctpoenue kneTku. OpraHoupl. JKU3HCHHBIA UK KIETKU. KIETKH KUBOT-
HBIX M PACTEHUI. [ UCTONIOTHS — HAyKa O TKaHAX. BUABI TKAHEH OpraHu3Ma 4enoBeKa.
CBs13b CTPOCHHS U (PYHKLIMH KJIETOK U TKAHEH.
Ipaxmuxa. JL.p. Nel CtpoeHune yBenuuuTenbHbIX TpuOopoB. JI.p.Ne2 U3zydyeHne MuK-
porpenaparoB pa3nuuHbIX KIeToK. JI.p.Ne3 CpaBHEHUE KIETOK )KMBOTHBIX, PACTECHUM,
npocredmmx. JL.p.Ned M3ydenue tkanei oprannsma yenoseka. JI.p.Ne5 Msrorosnenue
MUKpOIpenapara Cockoda MEKH.



Tema 2. OcHOBBI MUKPOOHOJIOTHH U BUPYco0orum (19 yacos)

Teopus. baktepun: CTPOCHUE, pa3MHOMKEHUE, cucTemaThka. [lnecueBbie rpudsl. CTpo-
enue. PasmHoxenne. Cucremaruka. [lutanue u napixanue. ABTOTPOQBI U reTepoTPO(dBL
Hpoxoku. XemocunTe3 U portocuHTe3. CanpoTpodsl U mapa3uTel. bakTepuanbHbIe 3a-
OoneBanus. Jleuenue n npodunaktuka. ['puOkoBbie 3a0oseBaHus. JIMyHas rUrueHa.
Bupycosnorus - Hayka o Bupycax. CTpoeHue u (PrU3HO0IIOrust BAPYCOB U OAKTEPHO(Aros.
Bupycheie 3a6onesanus. Bupyc CITH/la. \

Ipaxmuxa. JL.p. Ne6 Uzrotoenenne Mmukponpenapara 3yonoro Hanéra. JI.p.Ne7 MUsro-
TOBJICHME MUKPOIPENApaToB MyKopa uin nenuuusia. JI.p.Ne8 Mzydenne IpoxoKeil.
Tema 3. Ilapa3utosiornst u ummyHureT (18 yacos)

Teopus. UIMMYHUTET U 310POBbE YeJIOBEKA. Buabl ummynurera. Mexanusm. Hapyuue-
HUs UMMYHUTETA. Ajuieprud. UIMMYHHATET UM NTapa3uThl. OKTO- U SHAONAPA3HUTHI. MX
Buibl. [Ipucnocobnenus k napasutusmy. [lnockue yepsu. Kiaccudukanus. [ukmst
pazeutusa. Kpyrieie yepu. Kmaccuukanms. [luknel pazsutus. [lpodunaktuka
reJIbMUHTO30B. DKTOMAPA3UTHI - MEPEHOCUMKN PA3IMYHbIX 3a00seBaHuid. Maspus.
Connas Oone3nb. Bumm, kienmm, Onoxu - nepeHocunkn 3adoneBanuid. Tug. Yyma.
OHuedanmut. boprda ¢ mapazutramu.

Tema 4. «Muxosorusi. CucreMaTuka JieKapcTBeHHbIX pacteHuii (10 wacos)
Teopus. Mukonorus - Hayka o rpudax. Cucremaruka rpu0oB. LInsanoynsie rpulsbL
['puOsI - mapasutel. MectooOuTtanus. Mukopusa u cumOno3. SnoButeie rpuobl. Orpe-
Aenenue saoBUThIX rpuboB. [locneacrteust otpasnenus. Jleyenue. Ilomb3a rpuboB.
llpaxkmuxa. JlekapcTBeHHbIC pacTeHus. ['onocemeHHbie. VX 3HaYeHHUE 11 340POBbs
yenoBeka. [lokpeitocemennsie. Kitaccndukanus. Pabora ¢ onpenenureabHbIMA Kap-
TOYKaMHM, ONpeeauTe MU pacTeHuit. [Ipaktuueckas padota «PadoTta ¢ onpeaenure-
JIAMIA

Tema 6. Xumusi B neHTpe ecrecrso3Hanus (18 vacos)

Teopusa. Xumud Kak 4acTh ecTeCTBO3HAHUA. [IpeamMer XxumMun. XUMHUsi — 4acTh eCcTe-
CTBO3HAHWA. B3auMOOTHOLIEHHS YENIOBEKA U OKPYKAKOIIET0 Mupa. 1Ipeamer XumMuu.
duznueckne Tena u BemecTsa. CBOMCTBA BEWECTB. [ [pUMEHEHME BEIECTB HA OC-
HOBE UX CBOWCTB.

HabGnroneHne m 3KCIEPUMEHT KAaK METOJABI M3YYCHHS €CTCCTBO3HAHUS U XMUMHHM.
HabnroneHne kak OCHOBHOM METOJ MO3HAHUS OKPY>KAKOIIETO MUPA. Y CITIOBHS ITPOBE-
neHus HaOmoaeHus. ['unotesa. DkcnepumenT. BeiBoa. Ctpoenue mamenu. [Ipax-
muxa. Jlaboparopust 1 000pyTIOBaHUE.

MonenupoBanue. Mojenb, moaenupoBanue. OCOOEHHOCTH MOJEIMPOBAHUS B TE€0-
rpadun, puzuke, ouonoruu. Moaenu B Ouosiorun. Myssbku. Moaenu B Qu3smMke.
OnektpodopHas mammHa. ['eorpadpuueckne moaenu. XUMHAYECKUE MOJEH: MPEA-
METHBIE (MOACTH aToMa, MOJIEKYJI, XUHMHUYECKUX U TPOMBILUICHHBIX MPOU3BOJICTB),
3HAKOBBIE, WJIM CUMBOJIBHBIE (CHMBOJIBI JJIEMEHTOB, (POPMYJIbI BEILECTB, YPABHEHHS
peaxuuii).

XuMUYECKUE 3HAKH U (HOPMYJIbl. XUMHYECKHNA 3JIEMEHT. XUMHAYECKHE 3HAKU. WX
0003HaUEHUE, MPOM3HOLIEHHE. XUMUUYECKUE (POPMYJTbl BemecTB. [IpocThie U CIIoK-
HbIE BemecTBa. MHACKCH 1 KO3 P PuumeHThl. KauecTBEHHBINH W KOJIMYECTBEHHBIN CO-
CTaB BEILIECTBA.



Xumus 51 ¢pusmnka. YHUBEPCAIBHBII Xapakrep ITOJIOYKEHU
MOJICKYJIIPHO-KMHETUUECKONH Teopuu. [IOHSATHS «aTrom», «MOJIEKYJIa», «UOHY.
Crpoenne BemecTBa. KpHCTAUIMYECKOE COCTOSHHE BEMIECTBA. KpucTammmyeckue
peweTkn TBEPABIX BemecTB. Juddysus. bpoyHoBckoe aBukeHme. Beniecta
MOJIEKYISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHUS.

ArperarHbie cocTosiHMsS BemecTB. [loHdaTHE 00 arperaTHOM COCTOSIHUM BEUIECTBA.
DOU3NYECKUE U XUMHYECKHE SIBJICHUS. ['a3000pa3HbIE, )KUIKUE U TBEPABIE BEUICCTRA.
AMOpP(QHBIE BELIECTRA.

Xumus u reorpadus. CtpoeHue 3emiu: sapo, ManTus, kopa. Jlutocdepa. Mune-
paJibl ¥ TOPHBIE MOPOJbl. MarMaTHYeCKue U 0CaJ0UHbIe (HEOPraHWYECKUE U Opra-
HUYECKUE, B TOM YHCJIE U TOPIOYKE) MOPO/IBI.

Xumusi 1 OnoJiorus. XUMUYECKUI COCTaB KUBOM KIIETKH: HEOpraHW4YecKue (Boaa u
MUHEPAIBHBIE COJIN) U OpraHudecKue (OCNKU, )KUPBI, YTIEBObI, BATAMUHBI) BEIIIC-
cTBa. bronoruueckas pojb BOJbI B )kHBOi KileTke. doTocunTe3. Xnopodumi. buo-
JIOTUYECKOE 3HAYCHUE JKUPOB, OENKOB, H3(PUPHBIX MACEN, YIIEBOAOB U BUTAMHHOB
JUISL KU3HEICATETBHOCTH OPTaHU3MOB.

KauectBeHHbIe peakumu B xuMuu. KaueCTBEHHbIE peakuuu. Pacno3HaBaHue Be-
IIECTB ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIIMNA. AHATMTUYECKUNM curHaji. Onpeaense-
MO€ BEIIECTBO M PCAKTUB HA HETO.

Texnuka 6€30macHOCTH. Mepbl OKa3aHUs MEPBOMA MOMOLIH.

O6opynoBanue XuMHUYECKOH Jsaboparopuu. JlabopartopHas mocyna. PeakTussl.
Oco0eHHOCTH PabOTHI B JTAOOPATOPHH.

PacnonoskeHue SIIEKTPUYECKHAX BBIKITFOYATEIICH, BOJAOIPOBOIHBIX KPAHOB,  CPEICTB
MO>KAPOTYLIEHUS, METUIIMHCKOM aNTeuKy NEPBOM MOMOIIM B KAOMHETE.

JlemoHcTpanuu

- Konnekuus pa3immyHbIX TpeAMETOB WK (poTorpaduii TpeaMeToOB U3 ATFOMUHHS TS
WUTIOCTPALMK UJEH «CBOMCTBA — MPUMEHEHHEY.

- Y4eOHoe 000py10BaHUE, UCTOIB3YEMOE HA YPOKaxX (PU3uku, OMOJI0ruK, reorpagpuu 1
XUMHUH.

- OnextpodopHas maiimHa B AckictBan. ['eorpaduueckue moaenm (rimodyc, kapra).
Buonorudeckue Mmoaenu (MyJisKAd OPraHoOB U CUCTEM OPraHOB PACTEHU, 5)KUBOTHBIX U
4yenoBeka). GU3NYECKUEe U XUMHUYECKUE MOJETU aTOMOB, MOJIEKYJI BEIIECTB M KPH-
CTAJIMYECKHUX PELIETOK.

- OOBEMHBIE U [APOCTEPKHEBBIE MOACITN BOBI, YITIEKUCIIOTO W CEPHUCTOrO ra3os, Me-
TaHa.

- OOpa3ubl TBEPABIX BEIIECCTB KPUCTAUIMYECKOTO CTPOEHUs. Moaenn Kpucramuimye-
CKUX PELIETOK.

- Boga B Tpex arperarHbIX COCTOSHUSIX. KOJUIEKIMs KPUCTAIIMYECKAX U aMOPQHBIX
BEIIECTB U U3ACINI U3 HUX.

- Konnekiyist MUHEPATOB (J1a3y Py T, KOPYHA, XaTbKOMUPHT, (PIFOOPUT, TAJTUT).

- Konnekuumst ropHbix nopoa (rpaHuT, pa3iudHble (OPMbI KalblUTa — MEI, Mpa-
MOP, U3BECTHSIK).

- Konnekuus roprounx ucKonaeMbIx (HE(Th, KAMEHHBIH yToJib, CIAHLBL, TOPO).



JIeMOHCTPallHOHHBIE IKCIIEPUMEHTBI

- Hayunoe nabntoneHue u ero onucanue. M3ydeHne cTpoeHUs MIaMeHH.

- CiupTOBast AKCTPAKLMS XJIOPO(DUILIA U3 3ENICHBIX JINCTHEB PACTECHUIA.

- «IlepenrBaHKe» YITIEKHCIIOTO Ta3a B CTAKAH HA YPABHOBEIICHHBIX BECAX.

- KauecTBeHnas peakuus Ha kucinopoa. KauecTBeHHas peakuus Ha yIIEKUCTbII ras.
JlaGopaTopHbIe ONBITHI

- PacnipocTpaneHue 3anaxa 0J€KOJIOHA, TyXOB WM JI€30I0paHTa Kak mpouecc audgy-
3HH.

- HaGmonenre GpoyHOBCKOTO JBMYKEHUS! YACTHUYEK YEPHOH TYILW O MUKPOCKOTIOM.

- Inddy3us nepmaHranarta Kajivs B )KEJIaTHHE.

- OOHapy>keHUE YPUPHBIX MACET B AEITBCHHOBOM KOPOUKE.

- U3yueHue rpanuTa ¢ TOMOILIBIO YBEIHUUTEILHOTO CTEKIIA.

- Onpenenenne coaepKaHus BOJbI B PACTEHUH.

- O0Hapy>kE€HUE Macyia B CEMEHAX MOICOMHEYHMKA U TPELKOTO Opexa.

- O0Hapy>KEeHUE KpaxMmaa B NIICHUYHONH MYKE.

- BzaumoaelicTBue ackOpOMHOBOH KUCIIOTHI ¢ fiogoM (onpeaenecHue Butamuaa C B
PA3MYHBIX COKAX).

- [IpoayBaHue BBIABIXAEMOIO BO3yXa YE€PE3 U3BECTKOBYIO B O 1.

- O0Hapy>KEHUE U3BECTKOBOW BOJIbI CPEN PA3IMYHBIX BELIECTB.

JlomaniHHue ONbITHI

- U3rotoBnenne Moienei MOJIEKYJI XMMHYECKUX BEIIECTB U3 MJIACTHIIMHA.

- Iuddysus caxapa B BOAE.

- OnBITHL ¢ MyCTOH 3aKPBITOM MIACTUKOBOM Oy THUIKOM.

- OOHapy>KE€HUE KpaxMalia B TPOYKTaX MUTaHUS, S0JI0Kax.

Ilpakmuueckaa padboma Ne 1-2. 3HaKOMCTBO C J1adOpaTopHbIM 0OopyaoBaHueM. [1pa-
BAJAa TExHUKM Oe3omacHoCTH. «lllecTh mnpaBun TEXHUKM  O€30MACHOCTHY.
Ilpaxkmuueckaa padboma Ne 3-5. «TUNoBbIe NpaBujia TEXHUKU JJaDOPATOPHBIX PA0OT.
JlaGoparopHoe obopyaoBanue U nocyaa. Pabora co cnupToBKOM, ¢ BecaMu, MEPHOM
nocyaoi. Apeometpsl. Pabota ¢ xumuueckumu peaktuBamu. OQopmiieHre Xoaa KC-
NIEPUMEHTA U €10 Pe3ybTaropy. «HabmoaeHune 3a ropsinieii cBevoid. YCTp ol ¢ TB O M pa-
00Ta CIUPTOBKWY.

Tema 6. ITu 00bIYHBIC HEOOBIYHBIE BewecTBa (19 yacos)

Teopus. BelecTa BOKPYT HAC, UX 3HAYECHUE JUTS YEJIOBEKA.

Ponb moBapeHHO# cosii B 0OMEHE BEIIECTB YEIOBEKA U )KUBOTHBIX. COJIEBOI OaslaHC B
opraHusMe 4yenoBeka. [loyuenne moBapeHHoi comm u ee ounucTka. Kpucramibt
Oonblume 1 MasieHbke. Kak pactyT kpuctaibsl? MeTo bl BhIpAIllMBAHU S KPUCTAIIOB.
I'uapocdepa. KpyroBopoT Bozbl B TPAPOJE, EM0 3HAYEHUE B COXPAHEHUH MTPUPOTHOTO
PaBHOBECHSI.

Bona. Bona B macitabe nmianetsl. Bojga B opranusMe denoBeka. [IpecHas Boja u ee
3amackl. KOJOTHYECKUE TPOOIEMBI YUCTON BOJIBI.

KecTkocTh BOABL, BUABL. METOABI, MPUMEHSEMBIE Ul OYACTKH BOABL, UX 3P(PEKTHUB-
HOCTb. UTO Takoe KUCIOTHBIC JOXKAN U KaK OHU 00pa3yroTcsi? POTHUKOBBIE BOJIBI.
IIpaxmuxa. IIpakmuueckasa padoma Ne6-8: «OuucTKa 3arpA3HEHHON MOBAPEHHOM
COJIU. BrIpalliiBaHUE KPUCTAIUIOB ITIOBAPEHHOM COJIH.



BreipamuBanne KpucTauioB MEAHOTO U SKEJIE3HOTO KyMOPOCOB METOIOM MEJIEHHOTO
UCHAPEHUS HACBILIEHHOTO PaCTBOPAY.

Ipakmuueckaa padoma Ne9-11:«CriocoObl 0UMCTKM BOJBI. CpaBHEHKME BOJAOTPOBO-
HOW ¥ TEXHUYECKOH BOJIBI MO 3aIaxy, LBETY, MPO3PAYHOCTH, MIIOTHOCTH, pH, onpene-
JICHUIO TEMIIEPATYPhl KHUIIEHUS BOBI, HAUTHYHAIO OCAKA MOCTE OTCTAMBAHMSI, TPUTO/1-
HOCTH JUIsl UCNIOJIb30BaHMsL. McclietoBaHUE OCAIKOBY.

Ilpaxkmuueckaa padoma Nel2-13:«OnpeneicHHE U YCTPAHCHUE KECTKOCTH BOJIBIY.
Ipumeuanue: OUUCTKA BOJBI OT TBEPABIX MPUMECEH, OT KUJKUX M ra3000pa3HbIX
BeniecTB. (B3secu: necok + H,O; men + H,O; macno + H,O; HO + uepHuia, BOpoHKa,
(¢unbTp, Konba, AETUTENbHAS BOPOHKA, BHITAPUTENBHAS YAlllKA, COMPTOBKA, CIIMYKH,
JepKaTenb Ui mpoOUpKH, TPoOupKu.) YKeCTKOCTh BOABI: MOCTOSIHHAS, BPEMEHHAS,
odmmas. CrnocoObl ycTpaHeHHs sKeCTKOCTU BobL. (OOpasibl Bojbl, Na,COs, Ca(OH),,
HarpeBaHuE, CIIMPTOBKA, CIIUYKH, ACPXKATEIb Il MIPOOUPKH, TPOOUPKH. )

Tema 7. SIBnenusi, npoucxoasimue ¢ semecrsamu (11 gacon)

Teopus. Paznenenue cmeceil. CnocoObl pa3fesicHus CMECEl U OUHCTKA BemlecTB. He-
KOTOPBIE MPOCTEHIINE CIIOCOOBI Pa3/ICTICHHs CMECEH: MPOCEUBAHUE, PA3ACICHUE CME-
Ceil MOPOLIKOB 5KENE3a U CEPBI, OTCTAMBAHKE, JCKAHTALW, IEHTPU(YyTHPOBAHUE, Pa3-
JETIEHUE C TOMOLIBIO ACTUTENLHOW BOPOHKH, (punbTpoBaHue. OunbTpoBaHue B 1a00-
paropuu, ObITY ¥ Ha Tpou3BoACTBE. [loHsTHe 0 PunbTpare. AacopOuus. [lonsrue 06
afacopOonun u aacopOeHTaX. AKTUBHPOBAHHBIM Yrojib KaK BaXHEHIINI afgCcOpOEHT.
YCTpORCTBO MPOTUBOTa3a.

JIMCTUIUTSLAS, WK NEPETOHKA. JIMCTUINALMS (MIEPETOHKA) KaK MTPOLECC BBIICICHHUS
BEILECTBA U3 KUJKON cMecH. JIMCTUINIMPOBAHHAs BOAA U 00JaCTH €€ TPUMEHEHUSI.
Kpucrannuzauus wnm BeinapuBanne. Kpucraumsanus v BelIapuBaHKue B 1adoparo-
puM (KpUCTALIM3aTOPhl U (hapopOBbIE YALTKH JIJIs BhIapuBaHus) u npupoje. [lepe-
ronka Heru. Hedrenmpoaykrel. @pakimoHHAs NEPETOHKA KUAKOTO BO3AYyXA.
XUMHUYECKHE PEAKLIMKU. YC JI O B U 5l MPOTEKAHUS U MPEKPALLEHUS XUMAYECCKAX PEAKIMA.
XUMUYECKHE PEAKIIMN KaK POLECC TPEBPALLEHUS OHUX BEILECTB B APYTHE. Y CIIOBUS
NPOTEKAHUS XUMHYECKUX peakinii. COMpUKOCHOBEHHE (KOHTAKT) BEILIECTB, HArpeBa-
Hue. Katamuzarop. UHrubutop. YnpasieHue peakuusiMu ropenust. [lpuzHaku
XUMHYECKHX PeakUmid. [Ipu3HaKu XUMUUYECKUX PEAKIIANA: N3MEHEHUE 1BETA,
o0Opa3oBaHKe 0Ca/iKa, PaCTBOPEHUE MOJIYYEHHOTO 0CAKa, BBIICIICHHUE rasa,
NOSIBJICHUE 3aI1axa, BBIACIICHUE U HU TIOTJIOLICHUE TEIUIOTHI.

JlemoHcTpanuu

Ounerp IllorTa. Boponka BroxHepa. YcraHoBka i (PUIIBTPOBAHMS IO BaKyyMOM.
PecniuparopHeie Macku U mapJieBsie oBs3kd. [Ipotusoras u ero ycrpoiicrso. Koii-
aexuus «Hedts 1 HepTenpoyKThHD .

JIeMOHCTPallHOHHBIE IKCIIEPUMEHTBI

Paznenenne cMecn NopomiKa cepbl M KEJIE3HbIX OMUIIOK.

Paznenenue cMecn mopomika cepsbl M Mecka.

Paznenenuie cmecu BOJBI M PACTHTEIBLHOTO MACia C MOMOIIBI0 LEIUTEIBHOW BO-
POHKH.

- [Tony4yeHne TUCTUIINTUPOBAHHOM BOJBI C MOMOLIBIO Ja0OPATOPHON YCTAHOBKH ISt
[IEPETOHKHU JKAIKOCTEN.

- Paznenenue cmecu nepMaHraHara u AMXpomMara Kajausi CriocoOOM KPUCTAJUTA3ALIHH.



- BaumoacicTBIE KENE3HBIX ONMWIOK U TOPOLIKA CEPhI TPU HATPEBAHUU.

- [Tony4eHune yriieKucaoro ra3a B3auMoACIHCTBHEM MpaMopa ¢ KUCIOTONH 1 00Hapy-
JKEHUE €r0 ¢ TOMOILBIO U3BECTKOBOW BOJIBI.

- Karanutnueckoe pasNoKEeHne NEPOKCHIA BOJOPOAA (KaTamm3arop
auokcua Maprasna (1V)).

- O0Hapy>KEeHUE PACTBOPA IIETOYH ¢ TOMOLIBE) HHIMKATOPA.

- BaumoelicTBre pacTBOpa MEPMAHTaHATA KaJIWs M PacTBOPA AUXPOMATA Kaus C
PacTBOPOM CyJib(hUTa HATPUSL.

- BzaumopeiicTBiE pacTBOpa epMaHraHara Kajms ¢ aCKOpOMHOBOM KUCIIOTOM.

- BzaumopeicTBre XJIOpUAA JKEIe3a € HKENTON KPOBIHOM COIBIO U TUAPOKCHAIOM
HATPUS.

- BzaumopeiictBue ruapokcuaa xenesa (111) ¢ pacTBOpoM CONSIHON KUCTIOTHI.

IIpaxmuxa.

JlaGopaTopHbIie ONbITHI

- AncopOnus KyKypy3HbIMH MTaJIOUYKAMU IMAPOB MaxXy4YuX BELIECTB.

- 3yueHune yCcTpoiCcTBa 3QKUTAJIKY U TUTAMCHH.

JlomaniHHue ONbITHI

- Paznenenne cMecn CyXoro MOJIOKa M PEYHOTO TECKA.

- OTcTanBaHKe B3BECH MOPOLIKA JUIsl YUCTKU TOCYIBI B BOJIE U €€ ICKAHTAIIHS.

- AncopOnus akTHBUPOBAHHBIM YIJIEM KPACSIIUAX BEIIECTB METICH-KOJIBI.

- PactBopenue B Bose Tabnetku acnvpuHa YIICA.

- [TpuroroBneHue U3BECTKOBOM BOJBI M OIBITHI C HEW.

- Uzyuenne cocrtasa CMC.

Ilpakmuueckaa paboma Ne 14. BripaliuBaHue KpUCTAIJIOB COJIM (JIOMAIIHUN SKCIE-
PHMEHT).

Ilpakmuueckaa padboma Ne 15. OuncTKa MOBAPEHHON COJIH.

Ilpaxkmuueckasa paboma Ne 16. 3ydeHne nporecca KOPPO3nH XKeJe3a.

Tema 8. Pacckasbl mo xumum (11 yacos)

Yuenuueckaa konghepenyun. «Brinarommecss pyCCKUE YUEHBIC-XUMUAKNY. «cTopus
XUMUNY.

Kounkypc coobuienuil yuauguxca. «Moe 1100MM0e XUMUYECKOE BEILIECTBOY (OT-
KPBITHE, OJYYEHUE U 3HAUYCHUE).

Konkypc yuenuueckux npoekmoe. KOHKypC NMOCBAILEH U3YYECHUIO XUMHUYECKUX PEaK-
1. [ToaroroBka v 3almra TBOPYECKUX OTYETOB O MIPOBEACHHONW UCCIIEN0BATENBCKOMN
pabore.

JlaHHBIC 3aHATUS TPOBOJATCS B (POPME KKPYIJIOTO CTOJIa» WIH IIKOIbHOW KOH(EPEH-
1K (B TCUECHHUE TOAA). YYalMecs BHICTYNAOT ¢ KPATKMMUA TBOPUYECKAMHU OTUETAMM T10
W3YYEHHBIM TPOOJIEMAaM, PACCKa3bIBAKOT O PE3YJIbTATAX CBOMX MCCIIEAOBAHUIA.

Tema 9. Xumus B ObITy (13 4acoB)

Teopus. Buabl OBITOBBIX XUMHUKATOB. MbL10 1 MoOtolue cpeactsa. Cojii U MIEJI0UU B
COCTaBE MOKOLIMX CPEACTB. XUMUYUCTKA HA 1O M Y.

KecTtkocTh BOJIBL. YMsirdeHue Bojibl. Cola MALIEBAs WM JBYYTJIEKUCIIBIA HATPUA U €10
cBoiicTBa. OnacHbIil OpaT NUIIEBOM COJBI — COJIa KATbIIMHUPOBaHHAs. YeM mosie3Ha
MUIIEBAS COJIA U MOKET JIM OHA ObITh ONACHOM.

Xumus A MPpUroToBjcHUE nuiu. CTOIOBBIN YKCYC M YKCYyCHAs dcceHius. CBoCTBa



YKCYCHOM KHUCTIOTHI U €€ (PU3HOJIOTHUYECKOE BO3IEHCTBHE. XUMMS
1 071K 1a. BOJTIOKHO MO/ YBETUUUATENBHBIM CTEKIIOM.
AnTeuHblii HOM U €0 cBOMCTBA. [Touemy HOI HAMO ACP>KaTh B IJIOTHO 3aKYMOPEHHOMN
CKJISIHKE.
«3enéHKay UM pacTBOP OPUIIIMAHTOBOIO 3ejeHoro. HeoObIuHble CBOCTBA OOBIYHOM
3€JICHKU. ACIUPHUH WK allCTUICATMIAIOBAs KHCJIOTa U €ro cBokcTBa. UTO mosie3Hee:
acnupuH uiam yrncapu. [lepekuch Boaopoaa u ruaponeput. CBOHCTBA NEPEKUCH BO-
noponaa.
[TepmaHranat Kajius, MapraHilOBOKHMCIbIN Kauid, OH K€ — «MapraHioBka». He-
OOBIYHBIE CBOMCTBA MapraHioBku. Kakyto omacHOCTh MOXKET MPEACTABIAThL MapraH-
IIOBKA.
Hy>xHa i B nomaniHeid anreuke OopHas kuciiota. Ctapbie JIeKapCTBa, Kak ¢ HUMH I0-
CTynuTh. Yero He XBaTaeT B BAllICH alTEUKe.
lpaxmuxa.
Ilpakmuueckaa padoma Ne 17:V13y4eHUE TEKCTUIBHBIX BOJIOKOH IO KOJUICKIIUH.
[Tpocteitime cnocoObl ONPEACIICHAS TUITA BOJIOKHA.
Ilpakmuueckaa paboma Ne 18:Y nancHue msTeH.

Ilpaxkmuueckaa padoma Ne 19:Y naneHue HaKUNu ¢ SMAJTMPOBAHHON TTOCYIBI U
NpeaoTBpallcHUE €€ oOpa3oBaHus (AOMallHUNA SKCIEpUMEHT). IIpakmuueckas
paooma Ne 20: HeoObIYHBIE OMBITHI.

TPETHH 'O OBYYEHHUSA

IIpenmeTHbIe pe3y/IbTaThI:
JINYHOCTHBIE:
- XapaKkTe€pU30BaTh YPOBHU OPraHU3aIMy >KUBOW MaTEPUU U HAYYHbBIE JUCIUATITAHBI,
3aHUMAIOIIUECS U3YUYEHUEM MTPOLIECCOB KU3HEACITEILHOCTH HA KAXKIOM U3 HUX;
AHAJIM3UPOBATh XUMHYECKHUI COCTaB KUBBIX OPraHU3MOB, BBISIBJISITH POJIb XUMHUYE
CKHX
AJIEMEHTOB B 00pa30BaHUM OPraHUYECKUX MOJIEKYJI, OLICHUBATh 3HAYCHUE
ABOJTIOIIMOHHO# Teopuu JK.b. Jlamapka a1t pa3BuTHsi OMOJIOTHH,
- XapaKTEpU30BaTh NPEANOCHITKA BOZHUKHOBEHMSI SBOJIFOIIMOHHOM Teopuu Y. JlapBuHa,
OILICHMBATh CBOMCTBA MOPOJ] TOMAITHUX >KMBOTHBIX U KYJIbTYPHBIX PACTCHUI MO CPaB
HEHUIO C TMKUMU MPEIKaMHU; 1aBaTh OLIEHKY €CTECTBEHHOIO 0TOOpa Kak
pe3yiibrara 00phObI 3a CYIIECTBOBAHUE,
MeranpeaMeTHble:

OBJIAJICHUE COCTABJIAIOILIUMHU UCCIIEA0BATENBCKON U IPOCKTHON AEATEIBHOCTH!
YMEHHE BHJETh NTPOOJIEMY, CTABUThH BOMPOCHI, BBIABUTaTh TMIOTE3bI, 1ABAThH OMPEAC
JICHUSI IOHSATHSM, KIacCU(UIIAPOBATE, HAOIKOAATE, TPOBOIUTH SKCIEPUMEHTHI, ACTaTh
BBIBO/IbI M 3aKITFOUECHHUS, CTPYKTYPHUPOBATh MATEPHAIT, OOBICHATD, TOKA3bIBaTh, 3AI01
IaTh CBOU UJIEH,

yMEHUE PadOoTaTh ¢ pa3HBIMU UCTOYHMKAMU OMOJIOTMYECKOM HHpOpMaIuu, aHa
JIM3UPOBATH U OLIEHUBATh MH(OPMALMIO, TPe0Opa30BbIBaTh HHPOPMALIMIO U3 OJHON

(OpMBI B IPYTYIO;



YMEHHUE aJCKBATHO UCTIOJIL30BATH PEUEBBIE CPECTBA U JUCKYCCUM U apIyMEH
TalU CBOEH MO3ULIAHA, CPABHUBATH PA3HBIC TOUKU 3PEHUSI, QPITYMEHTUPOBATH CBOKO
TOYKY 3PEHHUS, OTCTAUBATH CBOO MO3ULIUIO.

IIpeamMerHbIe:

* pa3aMyeHUE Ha TaOMMIIaX YacTe M OPraHOMI0B KIIETKH, Ha KMBBIX 00BbEKTax U Tal-
JIMIAX OPraHOB LIBETKOBOI'O PACTEHMS, OPraHOB U CUCTEM OPraHoB KUBOTHBIX, HAUOO-
JIe€ PaCHPOCTPAHEHHBIX PACTCHUM M TIOMAITHUX JKMBOTHBIX, ChEOOHBIX U SIIOBUTHIX

rpu0OB; OMACHBIX JJIs1 YEIOBEKA PACTCHUA U KUBOTHBIX

* CpaBHEHHME OMONIOTUYECKUX OOBEKTOB U MPOLIECCOB, YMEHHE JEJIATh BBIBOJBI U YMO
3aKJIFOYEHUS] HA OCHOBE CPABHEHMS,

* BBISIBJICHUE MPUCIIOCOOICHUI OPraHU3MOB K Cpejic OOMTaHUs, B3aUMOCBSI3EH MEKITY
0COOEHHOCTSIMU CTPOEHUS KIIETOK, TKAHEH;

* OBJIAZICHUE METOIaMH OMOJIOTUYECCKONM HAYKK: HAOIIOJICHUE U OMMMCAHUE OMOJIOTHYE
CKHUX OOBEKTOB U MPOIIECCOB; MOCTAHOBKA OMOJIOTHYECKUX IKCIEPUMEHTOB M OOBSIC
HEHUE UX PE3YJIBTATOB.
Vuawuecs 6yoym sname:

YMEET ONMPEAENATh NOHITHS, POPMUPYEMBIC B MPOLIECCE U3YUCHHUS TEMBI,

YMEET KJIaCCU(PUIIUPOBATH U CAMOCTOSITENTEHO BHIOMPATh KPUTEPUU JUTS KITACCH
(duKanuu,

BJIAJICIOT CAMOCTOSTEIbHBIM (DOPMYIMPOBAHUEM TTPOOJIEMBI MCCIICIOBAHUS U
COCTaBJISATh MO3TAMHYIO CTPYKTYPY OYYIIEr0 CaMOCTOSTEILHOTO UCCIIEIOBAHMS;

JEMOHCTPUPOBATH ONTUMAJIBHBIE CIOCOOBI JEUCTBUH B paMKaX MPEITOKECHHBIX
YCJIOBH U TpeOOBAHUI U COOTHOCUTH CBOU JICHCTBHUS € TJIAHUPYEMBIMH Pe3yJibTaTa-
MU TP BBIMOJIHEHWY JTAOOPATOPHBIX M MPAKTUYECKUX padoT;
Vuawpueca 6yoym obyuenwi:

YMEET YCTAaHABIMBATH MPUYMHHO-CIIECTBEHHBIC CBSI3U MEXKTY COOBITUSIMU, SIB-
JICHUSIMU,

YMEET MPUMEHSITH MOJICJIA U CXEMBI JIJIsl PEIICHUS] YU€OHBIX U MO3HABATEBHBIX
3ajauy;

BJIAJICET MPUEMAMU CMBICIIOBOTO YTEHUS, COCTABJIATH TE3UCHI U TIJIAH-KOHCIIEK-

THI [0 PE3YyJIbTATAM YTCHUSI,

JEMOHCTPUPYET OPraHu3alfio y4yeOHOro COTPYAHMYECTBA U COBMECTHYIO JIES
TEJIbHOCTb C YYUTEIIEM U CBEPCTHUKAMMU,

YMEET UCMOJIB30BATh MH(OPMAILIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU TTPH
MOATOTOBKE COOOLIEHUH, MYJIbTUMETMAHBIX TPE3CHTALININ;

YMEET IEMOHCTPUPOBATE SKOJIOTUYECKOE MBILIICHUE U IPUMEHSITH €70 B MOBCE
JHEBHOM YKA3HU

Beenenue (2 yaca) Bo BBeicHUM ydalyecs 3HAKOMSTCS C TUIAHOM paOOThI U TEXHH -
KOH 0€30MacHOCTH MPH BBINOJHEHUH JTAOOPATOPHBIX PadoT.

Pasznen Huronorust. (24 yaca) Teopus. Tunvl Kiemounoil opzanuzauuu. (4 Jaca)
KieTkn npokapuoTHYECKOro TUma.



CTpyKTypHO-(YHKIIMOHATIBHAS OPraHu3alusl 3yKapuOTUYECKOH KIIETKU. PACTUTEIb-
Has ¥ kuBOTHAs. [[puHimn komnaprMenTaumu. buonornyeckas memOpana. CTpoeHue
TANAYHON KJIETKA MHOTOKJIETOYHOTO OpraHu3Ma. MEKKIIETOYHBIE KOMMYHUKALUH.
[TpakTrueckas padora: CPaBHUTEIJIBHBI A aHaIn3 MPOKAPUOTUYECKHX,
3YKaPUOTHYE-CKUX PACTUTENBHBIX, JYKAPUOTHUECKUX JKABOTHBIX KJIETOK M KIIETOK
MHOTOKJIETOYHOTO OPraHru3Ma.

Dopma opeanuzayuu: MapHas, KOJUICKTHBHAS, TPAKTHYECKas padoTa; CPaBHUTEIbHBIN
AHAINA3 TPOKAPUOTUYECKUX, SYKAPUOTUUYECKUX PACTUTEIBHBIX, SYKAPUOTHYECKUX JKH-
BOTHBIX KJIETOK M KJIETOK MHOTOKJIETOYHOT'O OPraHu3Ma.

Buowt oesimenvrocmu.; caMOCTOATEILHOE BhIJICACHUE U (DOPMYJIMPOBAHUE 1IEIH MPaK-
TUYECKOM padOTHI; MOWCK W BBIJEIICHUE HEOOX0AMMOM MH(pOPMALIAX 1711 COCTABJICHUS
CBOJIHOM TaONMIIbl, CPABHEHUE, KIACCU(PUKALMS PA3IMYHBIX KJIETOK MO BBIACICHHBIM
IIPU3HAKAM.

Cmpoenue npoxkapuomuueckou kiemku (8 uacog). ®opma npokapuot. CTpyKTypa,
XUMUYECKHIA COCTaB U (PYHKIIMH KOMIOHEHTOB MPOKAPUOTHYECKOH KieTku. Kietou-
Has cTeHKa. KancyJibl, CIIM3UCTBIE CTIOU U YeXJIbL. JKTYTHKU U MEXAQHU3MBI JBUKCHUS.
Bopcunku. Mem6Opansl. Lluto30mbe 1 pubocomsbl. ['eHeTrueckuii anmapar. Poct u cro-
coObl  pa3MHOXKCHHs. BHYTPUIMTOIUIA3MATUYECKUE  BKIKOUCHHUS.  [Ipaxkmuxka.
[TpakTnyeckas paboTa: BBIACIECHHWE, OKpalllMBaHWE, (PMKCUPOBAHUE, CPABHUTEIBHAS
XapaKTEPUCTUKA YKCYCHO-KHUCIIBIX, MOJIOYHOKHUCIIBIX U MACIITHOKUCIIBIX OaKTEPHil.
Dopma opeanuzayuu: NMapHas, KOJJIEKTABHAS, MPaKTUYecKas padoTa a: BBIACIICHUE,
OKpalIMBaHUE, (PUKCUPOBAHUE, CPABHUTEIIbHAS XaPAKTEPUCTUKA YKCYCHOKHUCIIBIX, MO-
JIOYHOKMCIIBIX U MACIITHOKUCIIBIX OaKTEPHIA.

Buowt oesimenvrocmu.; caMOCTOATEILHOE BhIJICACHUE U (DOPMYJIMPOBAHUE 1IEIH MPaK-
TUYECKOM padOTHI; MOWCK W BBIJEIICHUE HEOOX0AMMOM MH(pOPMALIAX 1711 COCTABJICHUS
CBOJIHOM TaONMIIBI;, CPABHEHUE, PA3TIMUHBIX BUJI0B OAKTEPHil MO BBIICICHHBIM ITPU3HA-
KaM.

Cmpoenue rykapuomuueckoil kiemku (7 uacoe). HapyxHas nuromiamaTunyeckas
MemOpaHa. Crnenuanu3upoBaHHBIC CTPYKTYPbl MOBEPXHOCTH KJIETOK. OCOOCHHOCTH
CTPOCHUS KIIETOYHBIX 000104eK pacTeHnil. daronutos. [TnHonmTo3. OCHOBHOE BellE-
CTBO LUTOIUIa3Mbl. MUKpPOTpYOOUKH. DHAOMIa3MaTudeckas cetb. Pubocombl. Kom-
eke ['onbmku. Mutoxonapuu. JInzocomel. Kierounsiii nentp. [nactrasl. Bakyonu
PaCTUTENBHBIX KIETOK. OpraHon/ bl CIEHUAIIBHOIO Ha3HAYeHHsl. KieTouHble BKITIOUE-
HUs. S apo: 060n04Ka, SACPHBII COK, SAPHIMIKO, XPOMOCOMBI.

Dopma opeanuzayuu: KOJJIEKTUBHAS, TOKIIA/Ibl YUAUXCS ¢ UCTIOJIb30BAHUEM KOMITb-
FOTEPHBIX TEXHOJIOTHH.

Buowr oesimenpHocmu: OUCK W BbIICAEHUE HEOOXOIMMOM MH(MOPMAIUN; TPUMEHEHHE
METOIOB WH(OPMALMOHHOTO TMOHMCKA, B TOM YHMCJIE C TMOMOIIBKD KOMIBIOTEPHBIX
CPEICTB; MJIAHUPOBAHWE YYEOHOTO COTPYIHMYECTBA C YUATEIIEM M CBEPCTHUKAMH —
onpeaeneHue ueneil, PyHKumii y4acTHUKOB, CTOCOOOB B3aUMOJCHCTBUS TIPA NOJTO-
TOBKE JOKJIAAO0B. PerynsaTopHble MexaHU3Mbl KJICTKH. OOMMiA aganTaiuOHHbIA CHUH-
npom. [ToHsTre crpecca. 3aBUCHUMOCTD aJaNTALMOHHBIX PEAKLMIA OT CHIIbI Pa3ApaXKu-
tens. CpoyHas U JOJTOBPEMEHHAs afanTanus. [ICHX0IMOIMOHAIBHOE HANIPSHKEHUE.
Tunsl NOBPEKACHNS KJIETOK IPUA HEKPO3e. AONTo3. MEXaHW3Mbl peain3alui rudeiu




KJIETOK MpU anonTose. Popma opeanusayuu. JEKIUSL,

Buower oessmenvnocmu: npeoOpa3oBaHUE 3HAKOBO-CUMBOJIMUECKONH MOJCIN € LENBIO
BBISIBJIEHUST OOLINX 3aKOHOB, OMPEENSAIONMX PETYJISTOPHBIC MEXaHU3MBbI KIIETKH.
Pasnen I'eneruka (39 yacos)

Teopus. I'enemuueckuil GHAIU3 3AKOHOMEPHOCHEN Hacleoosanus (18 uacoe). Mo-
HOTUOPUAHOE CKpEIMBaHUE. [ [UTOOrHUECKrEe OCHOBBI MOHOTHOPUIHOTO CKPEIMBa-
HUS. Y CIIOBUM MPOSIBJIICHUS 3aKOHA pacileiicHus. [Iu- 1 TpPUruOpUIHOE CKPEIIMBAHKE.
LluTonornyeckue OCHOBBI JUTMOPUHOTO CKpEIMBaHUs. B3auMoJCHCTBUE T'EHOB.
Kommnemenrapnocts. 2nuctas. [logumepus. Moauduimpytronee IeHCTBUE T€HOB.
HacnenoBanue npu3HaKoB CHEMJIEHHBIX ¢ oJioM. Onpenenenue noja. OCOOEHHOCTH
MOJIOBBIX XpoMOCcOM. CHENJIEHHOE HAC/IETIOBAHUE U KPOCCUHIOBEp. CpaBHEHUE TEHE-
TUYECKUX U IUTOJIOTMYECKUX KapT XpoMocoM. MexaHu3mM kpoccuHrorepa. [Ipakruka.
[TpakTruueckas padoTta: (PU3HOJIOrO-TeHETUYECKUE aCIIEKThl AaHTOIIMAHOBBIX OKPACOK Y
PacCTCHUM.

Dopma opeanuzayuu: KOJUJICKTUBHAS, PEIICHUE 3aj]ay, OpakTHYeckas padoTa:
(PU3HO-JIOTO-TCHETUYECKUE AaCMEKThl AHTOI[MAHOBBIX OKPACOK y PACTCHMM. Buow:
oesimelbHOCmU.!  CaMOCTOSITENIBHOE BBIJICTICHHE W (DOPMYJIMPOBAHUE 1€ TPaK-
TUYECKOUM pabOThI, TOUCK U BBIICICHUE HEOOXOAUMON MH(POPMALIMK TTPU PELICHUU Te-
HETUYECKUX 3a7a4; BEIOOP Harbosee dPPEeKTUBHBIX CTOCOOOB PeLICHUs 3a/1a4; CTPYK-
TYPUPOBAHWE 3HAHWKA TO TUNAM  B3aMMOJICHCTBUS T'€HOB, YCTAHOBJICHUE
MIPAYUHHO-CIIEACTBEHHBIX CBS3€W; MMOCTPOCHUE JIOTUYECKON LETM PACCYKICHUMN TPH
PELICHUH 3a/1a4.

Hizmenuueocmo u memoowt ee uzyuenusn (11 uacos). MytanonHasi U3MEHUHUBOCTb.
Knaccudukaims Mmytanuid. MHOKECTBEHHBIH aliesu3M. XPOMOCOMHBIE MEPECTPONKH.
['enomHbIe MyTanuu (nonumionaus). Kapuotunsl 1 Meio3 y MOIUIUIOUIHBIX (POPM.
MyrTaiu reHepaTuBHbBIE U comaTtudeckue. CIIOHTaHHBIE MyTallUui. 3aKOH rOMOJIOTH-
YECKUX PAJOB HACJIEICTBEHHOM M3MEHUMBOCTH. MHAyIMPOBAHHBIE MyTaluu. dusnye-
CKHA€ U XMMHUYECKHE MyTareHol. MoaudukamoHHas U3MEHYMBOCTh. CTaTUCTHYECKAsS
00paboTKa pe3yabTaToB.

[TpakTryeckass paboTa: CTAaTUCTUYECKUA aHAIM3 W3MEHUYMBOCTH KOJIMYECTBEHHBIX
[IPU3HAKOB Y PACTCHUM.

Dopma opeanuzayuu: KOJUICKTUBHAS, PEHICHUE 3aa4, MpaKTU4eckas padoTa: craTu-
CTUYECCKUH aHAIN3 U3MECHUYMBOCTU KOJIMYECTBEHHBIX MPU3HAKOB Y PACTEHUH. Buowbi
oesimelbHOCMmU.!  CaMOCTOSITENIBHOE BBIJCICHUE W (DOPMYJIMPOBAHUE LEIN TTPAK-
TUYECKON pabOThI; OMCK U BBIJICICHUE HEOOXOAMMOM MH(MOPMALIMK TIPH COCTaBIICHUN
oT4eTa IO MPaKTUUECKON padoTe; BbIOOP Hanbdosee 3PPEKTUBHBIX CIOCOOOB PEIICHUS
3a1a4; (POpMyJIMPOBAHUE MPOOJIEMbI ITPH BHISICHEHUW MPUYUH MyTaIl[AOHHOW U3MEHYH-
BOCTH, CAMOCTOSITEJIBHOE CO3/IaHUE CIOCOO0OB PEUICHKST TPOOJIEM MOCTABJICHHON 3a-
Ja4M;, YCTAHOBJICHUE MPUUYMHHO-CIEACTBEHHBIX CBS3CH, MOCTPOCHUE JIOTMYECKOM
LENMU PACCY>KACHUI TP PEUICHUH 3a/1a4.

Ponb nacneocmeennocmu u cpeost ¢ YoOpmMupoeanud HOPMAILHOZ0 U NAMOI0ZUYE-
CKU UBMEHEeHHO020 (henomuna uenoseka (10 uacoes).

I'eHHas  mporpaMMa  4Ye€loOBeKa.  AYTOCOMHO-JAOMUHAHTHBIE  HACJICOBAHUS.
AyTOCOMHO-PEIIECCUBHBIE  3a00JicBaHus. HacienacTBeHHbIE OO0JIE3HM  YEIOBEKA.
XPpOMOCOMHBIE 00-




ne3nu. ['enHbie 0one3Hu. bone3nu ¢ HaCAEACTBEHHBIM TpeapacnonoxeHreM. OcoOeH-
HOCTH YEJIOBEKA KaK OOBEKTA MEHETUYECKUX UCCIIEN0BaHUNA. METO bl N3yUYECHUS TeHE-
TUKH YEJIOBEKA: reHeaIOrM4ecKuit METO/I, OJIU3HEOBBIMA METO/I,
MOMYJISIIIUOHHO-CTATUCTUYECKAN METOJ, METOJ TECHETUKH COMATUYECKUX KJIETOK,
LIUTOICHETUYECKUM METO/, OMOXMMHUYECKUN MeToA, MeToibpl u3yueHus JIHK B
TEHETUYECKUX UCCIIEA0BaHUX. MEMKO-TeHETHUYECKOE KOHCYJIbTUPOBAHHUE,
[TpakTrueckas padoTa: U3yUYEHUE N'EHETUYECKUX ACMEKTOB MOJia y pacTeHUi (MBa KO-
3bs1).

Dopma opeanuzayuu: KonnekTUBHAS, PEUICHUE 3a/1a4, JOKIIAIbl YUalIMXCs, MPaKTH-
yeckas padoTa: M3YYCHME T'C€HETHMYECKUX aCHEKTOB MMOJia Y PACTCHUM (MBa KO3bs).
Buowr oesimenpHocmu: OUCK W BbIICIEHUE HEOOXOIMMOM MH(POPMAIUK; TPUMEHEHHE
METOA0B MH(OPMAIIMOHHOIO TMOWCKA, B TOM YHCJIC C TOMOUIBID KOMIBIOTEPHBIX
CPEICTB; TJIAHUPOBAHUE YUYEOHOTO COTPYIHUYECTBA C YUUTEIEM M CBEPCTHUKAMM —
ONpeaeNcHue 1eNeh, GYHKIUA YYaCTHUKOB, CIIOCOOOB B3aMMOJECHCTBUS MPU TOATO-
TOBKE JIOKJIAJIOB; IOUCK U BBIJACIICHUE HEOOXOMMOUN MH(POPMAIUK MPU PELICHUH I'E-
HETHYECKUX 3a7ad, BbIOOpP HamOosee 3(PPEKTUBHBIX CIOCOOOB pEILICHUS 3aaauy.
Pa3aen 3 DBosmronuonHoe yueHue ( 32 yaca)

Teopus. Teopusa ecmecmeennozo omoopa 4. /lapeuna ( 5 uacoes). HacneicTBeHHOCTh U
W3MEHUYMBOCTH OPraHW3MOB. J[0Ka3aTeNbCTBA SBOJIIOLMUA MPUPOAHBIX BUAOB. YUYECHHUE
(hopMax U3MEHUYMBOCTU OPraHu3MOB. PoJib BHEITHEH Cpe/ibl B BOSHUKHOBCHUU U3MEH-
YHUBOCTH OPraHu3MoB. Teopus uckyccTBeHHOro otdopa Y. JlapeuHa. GOpMBI HCKYC-
CTBEHHOTO 0TOOpa. boprOa 3a CylleCcTBOBaHWE. MPUYHMHBI M CIAEACTBUSA. DOpPMBbI
OO0pHOBI 3a CYIIECTBOBAHUS. ECTECTBEHHBIN OTOOD: ONPEACTICHUE, MEXaHU3M JICHCTBUS,
pE3ybTAT.

Ipaxmuka. Dopma opeanusayuu: KOIICKTUBHAS
Buowr oesimenpHocmu: OUCK W BbIICIEHUE HEOOXOIMMOM MH(POPMAIUK; TPUMEHEHHE
METOA0B MH(OPMAIIMOHHOIO TMOWCKA, B TOM YHCJIC C TOMOLIBID KOMIBIOTEPHBIX
CPEICTB; TJIAHUPOBAHUE YYEOHOTO COTPYHUYECTBA C YUUTEIEM U CBEPCTHUKAMU —
ONpEaENCHUE eNieh, (PYHKIUA YYaCTHUKOB, CIIOCOOOB B3aMMOJECHCTBUS MPU MOJrO-
TOBKE JIOKJI4/10B; MOCTAHOBKA BOMPOCOB — WHUIIMATUBHOE COTPYHUYECTBO B TOUCKE
1 cOope uHpopMaIK JJ1s BHITOJHCHUS TOKIA0B U MPE3CHTALIMH.

Cunmemuuyeckasa meopus 3eontouuu. Muxpoeonrwyua( 8 uacos)

[Tonynsiuus — popma cyuiecTBoBanus Buja. M3ameHurBOCTE 0cOOEH B MOMYJISIIAA MO
BJIUSIHUEM DKOJIOTHYECKUX (PakTOPOB. MeXaHW3M BO3HUKHOBCHHUS aanTalyi B MOIy-
JISIUU ¥ WX OTHOCUTEIBbHBIN XapakTep. Jlemorpadguyeckas, IpOCTPAHCTBEHHAS U DKO-
JIOTUYECKasl CTPYKTypa MONyJIsIuK. JIMHaMuKa YUCICHHOCTH NONyJsiuuu. bruonoruye-

CKUM MOMMMOP(U3M NOMYJISIIAA. Y CJIOBUS JUTUTEIBHOTO CYIIECTBOBAHMS MOMYJISLIVH.
[Tomysimmst — KOMOOHEHT 3KOCHCTEMBI. J[MHAMUKA W YCTOMYMBOCTH 3KOocHUCTEM. Camo-
perysiius. CyKIeCCHH B SKOCHCTEMAX.

Dopma opeanuzayuu. KOIJIEKTABHAS, peIICHUE OMOJIOTMYECKUX 3a]a4, padoTa ¢ KOM-
MbIOTEPHLIMU TPOrPaMMaMH.

Buowi oesimenvHocmu. IOUCK U BBIACIICHUE HEOOXO0AUMON HH(pOpPMALIMK MPU PELICHUH
OMOJIOTMYECKHUX 3ada4;, BbIOOp HaubOoJiee 3(PPEeKTUBHBIX CIOCOOOB pEIICHUS 3a7aY,
CTPYKTYPUPOBAHKE 3HAHU N0 TeMe «MUKPOIBOJIIOIMSY; YCTAHOBICHUE MPUYUHHO-




CJICJICTBEHHBIX CBSI3€H;, MOCTPOCHUE JIOTUYECKOM MENMA PACCYKACHUN MPU PEIICHAN 3a-
Ja4;, HaOMIOJACHUE 3a JEMOHCTPALMAMHU YUMTENS, OOBSICHCHUE W WHTEPIPETALUS
HAOJIIOAACMBIX SIBJICHUI, aHaIN3 TPaPUKOB, TAOIUIL, CXEM.

Daxmopui 38010y (7 4acos)

Hacneocmeennas usmeHuugocms Kax Mamepuail 2600yuu. IBOTOIMOHHAS XapaKTe-
pucthka MmyTtanuii. Hopma peakiyu reHotuna. Moaudukanum, ux pojib B SBOJIFOLIMH.
WM3ossanmn. Mexanu3M. DBOTIONMOHHAS POJIb U30JISIIMA. Murpaiuy u ux pojib B U3Me-
HCHHUH T€HECTUYECKOW CTPYKTYPhI MOMYJISIUU. DOPMBI MEKTONYJIIIIMOHHBIX OTHOIIIE-
Huil. [IpnunHbl 1 cneacTBus OOpbOBI 3a CYIIECTBOBAHUE Kak (pakTopa 3ontonun. Co-
BPEMEHHBIE NIPEJCTARJICHUSI O €CTECTBEHHOM OTOOPE KaK BEAyIIEM (PaKTOPE SBOTHOIUM.
®dopMbI €CTeCTBEHHOT0 0TOOpa. CpPaBHUTENIbHBIA aHAIM3 €CTECTBEHHOTO M HCKYC-

CTBEHHOTO 0TOOPA U UX PE3YJIbTATOB.

[TpakTrueckas padoTa: pe3yiabTaThl KCKYCCTBEHHOTO 0TOOPA HA MPUMEPE COPTOB KYJIb-
TYPHBIX PACTCHUM.

Dopma opeanuzayuu: KOJJICKTABHAS, MPpaKTHYeCcKas padoTa: pe3yibTaThl HCKYCCTBEH-

HOTO 0TOOPA HA MPUMEPE COPTOB KYJIBTYPHBIX PACTCHHUIA.
Buowt oesimenvrocmu.; caMOCTOATEILHOE BhIJICACHUE U (DOPMYJIMPOBAHUE 1IEIH MPaK-
THYECKOM paOOThI; MOUCK U BhIACICHUE HEOOX0AUMOK HH(pOPMALIMK; CTPYKTYPUPOBa-
HUE 3HAHWH MO Pe3yJibTaTaM UCKYCCTBEHHOIO 0TOOpa; MOCTAaHOBKA U (DOPMYJIMPOBA-
HUE TPOOJIEMBI, CAMOCTOSTEILHOE CO3/ITAHUE AJITOPUTMOB JICATEIBHOCTH MTPU PELICHUH
POOJIEMBI;, MPOTHO3UPOBAHUE PE3YJIBTATOB MPAKTUYECKONM pabOThI, KOHTPOJIb B (JOpME

CJIMYEHMS JIMUHBIX PE3YJIBTATOB U PE3YJIbTATa € 3aJaHHBIM TAJIOHOM C LETBIO OOHApY-
JKEHUS OTKJIIOHEHUH OT HETO.

Buo (6 uacos)

CoBpeMeHHas OMojornyeckasl Konuenius puaa 2. Maiiepa. JlokazaTenbcTBa peab-

HoctH Buaa. Kpurepun Buaa. Ctpykrypa Buza. llonynsiuonHas cTpykrypa suaa. ['u-
OpuaHas 30Ha, reorpapuUecKrii U30JAT, KIIMHAJIbHAs U3MEHUMBOCTH. [Iporiecc oOpa-
30BaHUs HOBBIX BHJIOB. AJUTOMATPUUYECKOE, CUMITATPUUYECKOE U MTAPAMTATPUYECKOE BH-
nooOpazoBaHue. KoMmIekCHOE NEHCTBUE HBOTIOIMOHHBIX (PaKTOPOB B 3KOCHCTEMAX.
HCKyCCTBEHHBIE SKOCUCTEMBI M MX OCOOCHHOCTH.
[TpakTuyeckas padota: MOPHOJIOTUUYECKUI KPUTEPUI BUIa HA PUMEPE BUIOB U3 poJa
KIICBED.
Dopma opeanuzayuu.; KOMICKTUBHAS, TPaKTHYEeCKas padoTa: MOPPOJIOTUUECKUNA KPH-
TEpUiA BUAA HA TPUMEPE BUJIOB U3 POJA KIIEBED.
Buowi oesmenvHocmu: CaMOCTOSITEIBHOE BbIACIICHUE U (DOPMYJIMPOBAHUE €U MPaK-
TUYECKOM pabOThI; MOUCK U BBIJICIICHUE HEOOXOIMMOM HH(POPMAIMK TIPU COCTABJICHUN
0TYETa MO MPAKTUYECKOH padoTe; MIIAHUPOBAHUE YUEOHOTO COTPYTHUYECTBA C YUUTE-
JIEM U CBEPCTHUKAMM — OTPEACIICHHUE e, PYHKIMI yYaCTHUKOB, CIOCOOOB B3au -
MOJICHCTBUS, MOCTAHOBKA BOITPOCOB — MHUIIMATUBHOE COTPYIAHUYECTBO B MOUCKE U
cOope nHpopMaluu.

Eouncmeo >xcueoit u nexcueoii npupoowt (5 uacos).

AOWOTeHHBI CHHTE3 OPraHUYECKUX BEIIECTB B YCIOBUSIX BOCCTAHOBUTEIIHHON aTMO-
c(epbl. DTanbl MOSBICHUAS CIOXHBIX OPraHUYECKUX BEIIECTB. DBOJIIOIMOHHBIE BO3-
MO>KHOCTH YTJIEBOJOPOAOB. DBOJIIOINS OPraHMYeCKuX coequHeHuii. O0pa3oBaHue




NEPBUYHBIX KIIETOK — HA4an0 OMOJOTrHYeCKOW 3BONIOIMH. CaMOoopraHu3anus Clox-
HBIX OPraHMYECKUX CcHUCTEM. KIIeTOUHOE mNHTAaHWE, BHYTPU- M BHEKIJICTOYHBIHA
roMeocrtas3. OCHOBHBIE YEPThI KA3HU.

Dopma opeanuzayuu: TEKUMS, KOJUICKTHUBHAS, pad0Ta ¢ KOMIIBIOTEPHBIMU TTPOrPaM -
MaMHu.

Buow oesmenvrocmu: NpeoOpa3oBaHAE 3HAKOBO-CUMBOJIMYECKOH MOAEIU C LETBIO
BBISIBJIEHHSI OOIIMX MPU3HAKOB, OMPEACISIOUINX EAMHCTBO KHBOW U HEKUBOH MPH-
POJIBL, HAOIIOICHUE 34 IEMOHCTPALUSAMHI YUUTEIS, 00bICHEHUE U MHTEPIPETALS
HAOOJAEMBIX SIBIICHUI;, aHAIN3 TPa(UKOB, TAOIHIL, CXEM.

Pa3nen Omopuorenes ( 39 yacon)

[enenue knemox (9 uacoe).
Mwuto3. Mutotrndeckuid nukia. LluTomornyeckue OCHOBBI O€CIOJION0 Pa3MHOKEHUS.
Ouaopenpoaykius. [IpoaODKUTEBHOCTD KA3HU KIIETOK. [100BBIE KIeTKH. Meio3.
L{MTOTOrnYECKHUE OCHOBBI OJIOBOTO PA3MHOKECHUSI.

Dopma opeanuzayuu: KOJIICKTHBHAS, MPaKTUYeCcKas padoTa ¢ MUKPOCKONOM. Buow
desimenbHOCMY:  CAMOCTOSTENIBHOE BBIACIICHUE W (POPMYJMPOBAHWE LEIM MpaK-
TUYECKON pabOThI, MOUCK U BBIACTICHHE HEOOXOAMMOM HHPOPMALMK TIPU COCTABJICHUU
OTYETA MO MPAKTUYECKON padoTe; MIaHUPOBAHUE YYEOHOTO COTPYIHUYECTBA C YUUTE-
JIEM W CBEPCTHUKAMHU — OMPEACIECHUE LEeH, (PYHKIMI yYaCTHUKOB, CITIOCOOOB B3au-
MOJICHCTBUST, MOCTAHOBKA BOMPOCOB — MHULMATUBHOE COTPYIHUYECTBO B MOUCKE U
cOope uHpopmarmu.
Pazeumue opzanuszma u cpeoa ( 6 uacoe).
BHewmHsis cpea 1 HEOOXOAUMBIE YCIIOBUS Pa3BUTHS. OMOPUOHAIIBHOE PA3BUTHE U
BHYTPEHHSIS Cpeia. DK30racTpysisiius. OMOPUOH U OMOTHYECKUE (PAKTOPBI CPEJIbI.
Dopma opeanuzayuu: TEKUUS
Buowr oesmenvrnocmu: npeodpa3oBaHUE 3HAKOBO-CUMBOJIMUECKON MOAEITH C LENBIO
BBISIBJICHHS] OOLMX MPU3HAKOB, ONMPEACTSIOMMX €AUHCTBO KUBOM M HEXKUBOU NpH-
poAbl, HAOMIOJACHHUE 34 JEMOHCTPALMSIMM YUYMUTENS, OOBSICHEHHE M MHTEPIpPETALUs
HAOOJAEMBIX SIBIICHUI;, aHAIN3 TPa(UKOB, TAOIHIL, CXEM.
becnonoe pazmnoorcenue, comamuueckuil IMopuozenes u pezenepaui (7 uacos).
Mop@doduznonornueckas 0CHOBA MPOLECCOB OECNOJION0 Pa3MHOKEHHS U OCOOEHHO-
CTH Pa3BUTHS IPHU OECNOIOM pa3MHOKeHMHU. Kinaccudukaiys pereHepauioHHbIX SB-
JIEHW, TOHATHE O COMATHYECKOM dMOprorenese. Copma opeanusayuu. TEKIHs
Buowr oesmenvrnocmu: npeodpa3oBaHUE 3HAKOBO-CUMBOJIMUECKON MOAEIH C LENBIO
BBISIBJICHHS] OOIIMX MPU3HAKOB, ONMPEACTSIOMMX €AUHCTBO KUBOM M HEXKUBOU MpH-
poabl, HAOMIOJACHHUE 34 JEMOHCTPALMSIMM YUYUTENS, OOBSICHEHHE M MHTEPIpPETALUs
HAOJIIOAACMBIX SIBJIEHUI, aHaIN3 TPAPUKOB, TAOJIUIL, CXEM.

Onmozene3 u 3eonrwuus (10 uacos).
buorenernueckuii 3akoH. Pexkanutynsuuu. Teopus QumdsmOpuorenesa A. H.
CesepueBa. OBONOLMS OHTOTEHE3A.

Dopma opeanuzayuu.; KOJUICKTABHAS, TOKJIAbl YYAIIUXCS.
Buowr oesmenvrnocmu: NIAaHUPOBAHUE CTPYKTYPBI TOKIaAa C YYETOM KOHEYHOTO pe-
3yJIbTaTa;, COCTABIICHUE TJIAHA W TIOCJIEI0BATEIBHOCTH ACHCTBHIA, MJIaHUPOBAHUE YUeO-
HOTO COTPYAHMYECTBA C YUATEIIEM M CBEPCTHUKAMU — ONPEIACIICHUE LENCH, QYHKIMIA



YYACTHUKOB, CTOCOOOB B3aUMOACUCTBUS, MMOUCK U BBIJICIICHHE HEOOX0MMO# nHPOP-
Malluy;, TPUMEHEHUE METOI0B MH(POPMAIMOHHOTO TTOMCKA, B TOM YUCJIE C MOMOUIBIO
KOMIIBIOTEPHBIX CPEJICTB, OCO3HAHHOE U MPOU3BOJIBHOE TTOCTPOEHUE PEUEBOTO BHICKA-
3bIBAHUS B YCTHOW U MUCBMEHHOH (hopMe.
Imbpuonozua pacmenuii (7 4acos).

Cnoporenes. MuUKpOCIOPOTeHES. MaxkpocnoporeHes. ["amertorenes.
MukporameroreHe3. Makporamerorenes. /J[BOHHOE OIUIOA0TBOPEeHKE. Heperynsipabie
THIIbI TIOJIOBOTO PA3MHOKCHUSL.

Dopma opeanuzayuu: JEKIAS

Buower oessmenvnocmu: npeoOpa3oBaHUE 3HAKOBO-CUMBOJIMUECKONH MOJCIN € LENBIO
BBISIBJICHU S OOIIAX MTPU3HAKOB, OMPEACTSIOMUX €AMHCTBO KUBOH U HEXKUBOU MpH-
POJIbI; HAOIOICHUE 32 IEMOHCTPALMAMH YUUTENS; OOBICHCHUE U UHTEPIPETALIUAS
HAOJIOAACMBIX SIBJIEHUIA; aHaIu3 rpaduKoB, TadIuIl, cxeM. 2.2, TeMarnyeckoe
TJIAHUPOBAHUE

TEMATHUYECKOE I[NTAHUPOBAHUE
IIEPBBIN IO/l ObYYEHHUA
Ne  Haszsanmue pasaena KoanvecTBo 9acos DopMBbI KOHTPOJIS

BCero TeopHusi TMPaKTHKA
Beenexue, 2 2 Jlexkumsa
1 VI3 4uero cocTout 2() 7 13 HaOIIOJEHUS, TECTH
pacTeHue poBaHHe, aHamm3
MPOAYKTOB JEATEIb
HOCTH 00Y4
Y CTHBIN OIpoC, camo-
cTosiTeNbHAs padoTa
[TpakTrueckas
padora.
Habmtonenue.
CooOmeHust
yUaImxcs.
Jlexmms, Oecena,
MpaKTHUecKas
4 OT MHKPOCKONA JI0 17 padora.
Habmtonenust.
MHKPOOHOTIOTHH Y CTHBIH 0NIPOC, CaMo-
cTosiTeNbHAs padoTa
[TpakTrueckas
3 4 pabora.
7 Habmtonenue.
CooOmeHust

y4aluxcsd.

6  IlmecueBble rpuldnl 6 Jlexumsi, Oecena,
PaKTHIECKast

pa

oorta. Habmronenus.

2  Kak  K#BeT 11 4 7
pacre-
Hue?

3 Bripactu cam.

5 bakrepun

1\
[~




Jlekmust, Oecena,




npakThyeckas padoTa.
HaOntonenust.

Bonopocnu

Jlexnus, Oecena,
npaKkTH4ecKas padora.
HaOmonenus.

JlaGoparopus «buo- 5

WHINKALASD)

Jlexnus, Oecena,
npaKkTH4ecKas padora.
Habmronenus.

10

Pacckasel o 6uosio- |20 12

I'nn

11

Y CTHBI OMpoc, camo-
cTosTeNbHas padoTa
IIpaxkTiyeckas

padora.

Habmonenune. Coo0-
IICHUS YYaITMXCS.

12 JlaGoparopus

JleBenryka

Jlexnus, Oecena,
npaKkTH4ecKas padora.
Habmonenus.

13

[TpakTuueckas 6ota- |16 13

HUKa

Y CTHBI OMpoc, camo-
cTosTeNbHas padoTa
IIpaxkTiyeckas

pabora.

HaGmronenne. Coo06-
IICHUS YYaITMXCS.

IIpakTiyeckas
JIOTHS

300-

Jlexnus, Oecena,
npaKkTH4ecKas padora.
Habmonenus.

buonpakTukym

Jlexnus, Oecena,
npaKkTH4ecKas padora.
HaOmonenus.

Hroro 136 |46 90

BTOPOH Io/1 OBYYEHHA
Ne Hassanne pa3- KoymmuecrBo 4acoB
Pas- aeJia BCEro

ji (N E:] TeopHs
2

Beenenne

LluToorus u 15

T'UCTOJIOIHuA

npaK-
THKA

10

DopmbI
TPOJISA

KOH-

Jlekius,

TECTUPOBAHUE
YCTHBIN
OIpoc,
CaMOCTOSTEIbHAS
padoTta
[Ipaktnyeckas pa-
oora.




HaOmonenne. Co-

0OI1ICHUS yya-
IIAXCSL.

MukpoOuo- 19 12 Jlexnug,  Oecena,
JIOTHS U BHPY- MpaKkTHUYeCKas pa-
COJIOTHSA 0ota. HaOmroaeHus.

HUMMyHUTET 18 12 Jlexnug,  Oecena,
1 TIapa3uToJIO- MpaKkTHUYeCKas pa-
U 0ota. HaOmroaeHus.

Mukonorus u 10 Jlexnug,  Oecena,
CHCTEMATHKA MpaKkTHUYeCKas pa-
JeKap- 0ota. HabmroaeHus.
CTBEHHBIX
paCTCHUM
XuMus B 1ICH- 18 11 Jlexnug,  Oecena,
TPE €CTECTBO- npakTHieckas pa-
3HAHUS 0ota. HaOmroaeHus.

Ot 19 10 YCTHBIN
OOBIYHBIE omnpoc,
HEOOBIYHBIE  Be- CaMOCTOSATEIbHAS
1IeCTBA padoTta
[IpakTtuueckas pa-
ooTa.
Hab6nionenne. Co-
0OIlICHUS yya-
Senenusd, npouc- |11 Jlexnug,  Oecena,
XOJSIIIIE C Bele- npakTHieckas pa-
CTBaMH 0ota. HaOmroaeHus.
Pacckazer 11 YCTHBIA
110 XUMHUH orpoc,
CAMOCTOSITEIbHAS
padoTta
[IpakTtuueckas pa-
ooTa.
Hab6nionenne. Co-
0OIlICHUS yya-
Xumus 13 Jlexnug,  Oecena,
B OBITY MpaKTHYECKass pa-

O0ota. HaGnronenus.




HTOI'O
TPETHH IO1
OBbBYUYEHUA Ne
Tema paszaeina,
3a-KouuecTBo n/n
HATHS
BBenenmne
Paznen 1.
THsl.

Tunsl
opraHu3aiiu

CtpoeHnue npokapu
OTHYECKO U KIIETKA

CTpoeHuE SyKapHuo
THYECKOM KJIETKH

4 PerynsropHble

Paznen 2.
THKA.

136

-KosmuecTBo HyacoB
Bceroreopusi npak-

24

IuroJio-
KJIeTOYHOI4

1

8
2
7
3

Me-
5 XaHU3MBI KJIETKH
T'en¢39

5 T'eHeTwdeckuii aHa- 18
JIM3 3aKOHOMEPHO-
CTEH HacIeaJ0OBAHUA

6 U3MeHUYHBOCTH
1 METOOBl €€
W3Yy4e HUS

11

7 Ponb Hacneacteen 10

HOCTH W CPEJbl
B (popMupoBaHUH

HOPMAJILHOTO M 114
TOJIOTMYCCKH U3MC

HEHHOTO (peHOTUNA

YCJIIOBCKaA

Pazgea 3. IBouro- 31

Imus.

8 Teopus ecrecTBEH 5

Horo oroopa Y./lap

BHHA

9 (Cunreruueckas
TEOpUs
SBOJIFOLUH.
MUKPO3BOJIIOLUS

8

139

12

11

THKA

15

27

13

20

DopMbI KOHTPOJIS

Jlexnus, Oecena, mpakTuye
ckas padora. Habnronenus.
Jlexuus, 6ecena, mpakTuye
ckas pabora. HaGmoneHus.
Y CTHBIN OIIPOC, CAMOCTOSI-
TenabHas padboTa
[TpakTuyeckas padora.
HabGnronenue.

CooOuieHus y4aImmxcsl.
Jlexnust, 6ecena, mpakTHye
ckas padora. Habnronenus.
Jleknus, Oecena, mpakTuyie
ckas pabota. HaGmoneHus.
Y CTHBIN OIIPOC, CAMOCTOSI-
TenabHas padboTa
[TpakTuyeckas padora.
HabGnronenue.

CooOuieHus y4aImmxcsl.
Jlexnus, Oecena, mpakTuye
ckas padora. Habnronenus.

YCTHBIN OTIPOC, CaMOCTOSI-
TellbHas padoTta
[TpakTuueckas padoTa.
HabGnronenue.

Coo01eHus yyanmxcs.

Jlexnus, Oecena, mpakTuye
ckas paGora. HabnroneHus.
Jlexnust, 6ecena, mpakTHye
ckas padora. Habnronenus.

Y CTHBIN OIIPOC, CAMOCTOSI-
TenabHas padboTa
[TpakTryeckas padoTa.




10

11

12

JKUBOHU U 5

13

14

15

16

17

DaKTOPbI 3BOJTIO- 7 3
Janz0;|

Bun 6 2

EnuncTBo

HEKUBOW NIPUPOIBI
Paznen 4. Om- 14

40 opuorenes.
Jlenenne KIeToK 10 3

Pa3Butue opra- 6 2
HHM3Ma U cpeaa

becnonoe 7 3
Pa3MHOXEHHUE,
COMATUYECCKUIA
AMOpHOTeHE3 U
perenepaums OHTOreHes 4
u 23Bo- 10 mronums
OMOpuosorust pac- 7 2
TEHUH

2

26

48

Htoro 136

Mertoauveckoe 000py10BaHuE:

HUPPOBASA JIABOPATOPUA YUEHUYECKAS (1{udpoBbic 1aTyuku K-
TPONPOBOIHOCTH, pH, MONOKEHUS, TEMIIEPATYPBI, AOCOIFOTHOTO aBICHHUS, LU(HPOBOIA
OCLMIITOTpaUUECKU JaTUMK; BEChI JIEKTPOHHBIE yueOHbIe 200 T; MEKPOCKOIL: LA -
POBOW MM ONTHYECKH ¢ yBermueHueM oT 80 X; HaOOp Asl M3rOTOBJICHUS MUKPOIIPE-
napaToB;, MUKponpenaparsl (Ha00Op), COCMMHUTENbHBIE TPOBOA, TPOrPAMMHOE 00€C-
NEYCHUE, METOIMYECCKUE YKA3aHUs, KOMILJIEKT COMYTCTBYIOIIMAX 3JIEMEHTOB ISl OMbI-
TOB 110 MEXAHUKE, MOJICKYJISPHOU PHU3MKE, STEKTPOANHAMUKE, ONITHKE.

Hab6monenune. CooOumeHus
yUaImxcs.

Jlexnus, Oecena, mpakTuye
ckas padora. Habnronenus.
Jlexnust, 6ecena, mpakTHye
ckas padora. Habnronenus.
Jlexnus, Oecena, mpakTuye
ckas padora. Habnronenus.
Jlexuums, Oecena, npakTuye
ckas pabora. HaGmoneHus.
Y CTHBIN OIIPOC, CAMOCTOSI-
TenabHas padboTa
[TpakTuyeckas padora.
HabGnronenue.

CooOuieHHs yYaImmxcsl.
Jlexnust, 6ecena, mpakTHye
ckas padora. Habnronenus.
Jlexnus, Oecena, mpakTuye
ckas padora. Habnronenus.

Jlexnus, Oecena, mpakTuye
ckas padbora. HabnroneHus.
Jlexnus, Oecena, mpakTuye
ckas padbora. HaGnroneHus.
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KOMIUIEKT HOCYJAbl 1 OBOPYJIOBAHUA VI YUYEHUYECKHUX
OIIBITOB ( Itatus naboparopusblii xumudeckuii: Hadbop vamek [letpu, Habop vH-
CTPYMEHTOB IpenapoBalIbHBIX, J0KKA JIs COKUTAHUS BEIIECTB, CTymnKa (¢apdhopopas ¢
NECTUKOM, HA0Op 0AHOK, CKJISIHOK, (DIAKOHOB JIi XPAHCHWsS TBEPABIX PECAKTHUBOB;
Haoop npudopok (ITX-14, ITX-16); npubop i MOTyYeHHUs ra30B; COUPTOBKA U TOPIO-
yee s He€, (punbTpoBaibHas Oymara (50 mT.), Koji0a KOHWYECKas, Najo4Ka CTCKIISH-
Hasl (C PE3MHOBBIM HAKOHCYHWKOM ), YaIlICUKa /IS BbITAPUBAHUS (BbINAPUTEIIbHAS Ya-
1ICYKA), MEPHBIA HUIUWHAP (MJIACTUKOBBIN), BOPOHKA CTEKJIsIHHAs (Manas), CTaKaH
crexistHEbIA (100 Mut); ra300TBOAHAS TPYOKA.

KOMILUIEKT BJIAYKHBIX  TIPEITIAPATOB

JTEMOHCTPAIIMOHHBIN
( Bnaxxnwiii mpenapar "be3zyOka"; BnaxkHbiii mpenapar "['aaroka" BIakHbIM mpenapar
"BHYTpeHHEE CTPOCHHE OPHOXOHOTOT0 MOJUTHOCKA', BIaKHBIA mpemnapar "BHyTpeHHee
CTPOCHUE KPBICH'", BIIYKHBINA MTpenapar "BHYTpEHHEE CTPOSHUE JISATYIIKH ', BIAKHBIHA
npenapar "BHyTpeHHee CTPOEHUE NTULBL"; BIXKHBIA npenapar "BHyTpeHHee cTpoe-
Hue poiObl"; BrakHblii mpenapar "Kapace"; Bnaxuslii npenapar "Kopenbs 6060BOTO
pacteHus ¢ KiyOcHbKamu', BiakHbIi npenapar "KpeBeTka';, BIaXHBIA mpenapar
"Hepenna", BnaxHblii npenapar "Pa3Butue KOCTHCTOH puIOBI", apyrue. Kommuekt
repOapueB nemoHcTpaunoHHbId (I'epOapuii "JlepeBbs U KycTapHukh';, repOapuii "Ju-
Kopactyime pactenus”; repdapuii "KopmoBbie pactenus'; repOapuii "KynbTypHbie
pactenus"; repOapuii "JlexkapcTBeHHBIE pacTeHus"; repOapuii "MenoHOCHbIE pacTe-
Hus"; repdapuii "Mopdonorus pacteHuit"; repbapuii "OCHOBHBIE TPYIITBI paCTEHUN";
repOapuii "PactutenbHbie cooOmectra”; repbapuii "CelbCKOX035HCTBEHHBIE PacTe-
Hus'"; repOapuii "SnoBuTteie pacteHus'; repOdapuii K Kypcy OCHOB MO 001Iei Onoioruu. )
Kommiekt koJsiekumii aeMoHcrpamuoHublii (Kommekiusa "I'ooceMeHHbIE pacTe-
Hus" koekums "OOutarenu Mopckoro gHa'; kosekinus "TlaneonTtonormdeckas';
KoJutekums "lIpeacTaBuTen OTpsAI0B HACEKOMBIX' KOJMYECTBO HACEKOMBIX: HE MEHEE
4; komnekums "IIpuMepsl 3a0IMTHBIX TPHUCIOCOOJICHUNA Y HACEKOMBIX';, KOJICKIUS
"I IprcnocOOMTENbHBIE U3MEHEHHS B KOHEUHOCTIX HACEKOMBIX''; KOJUIEKIMS "Pa3BuTHe
HACEKOMBIX C HEIOJIHBIM MPEBPALICHUEM ", KOJUIEKUMS "Pa3BUTHE HACEKOMBIX C TOJI-
HBIM MpEeBpalleHueM"; KOJUTeKIs "Pa3putre mmeHub")
KomnsroTepHoe 06opyaoBanue
HoyTOyk; mpoeKkTop, MHTEpaKTUBHAS TOCKA

Cnmcok JuTeparypsbi:
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8. Capmosamnuenko, HO. A. bwuonorus: mnomaroBas mnoaroroeka / HOA.
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9. CrpaBoYHMK MO JeKapcTBEHHBIM pacTeHusM. / [loa pen. 3agopoxkHoro, A. M.

-M.: JlecH. ipom., 1988. - 415 c.

10.  HuTepHET-pecypchl O pasHbIM pasaenam Kypca « BUOJIOT Uy

YEJIOBEK

11.  http://school.bakai.ru/?id=newpb041220101544 - Gakaii - BUpTyaJabHas MIKOJA
10 OUOJIOTHH,

12.  http://muzey-factov.ru/tag/biology - my3eii (pakTOB 0 YETOBEKE;

13.  http://humbio.ru - Pecypc «ba3za 3HaHuii 0 OMOJIOTMM YETOBEKA» COJACPIKHUT
y4€OHUK 1O MOJICKYJISTPHON OMOJIOTUU YeJIOBEKA, OMOXUMUH, (PU3UOJIOTHH, TE€H- HOU 1
OENKOBOI MH)KEHEPHH,

14.  http://www.sci.aha.ru/biodiv/index.htm - Paznen (buopazHooOpasue u oxpaHa
npupoasl) Web-atinaca «310poBbe 1 OKpy>karomas cpeaa». CrenuaaucToB HaBEPHsIKA
3aMHTEPECYET MACIITAOHBIA TEMATUYECKAA WH()OPMALMOHHBIA MacCUB MH(pOpMaLu-
OHHBIX pecypcoB Mo OnopazHooOpazuto Poccun. Takke uMeeTcs BO3MOXKHOCTh HAWTH
HEOOXOMMYI0 MH(POPMALIMIO B MHTEPAKTUBHOM 0a3ze maHHbIX «Poccus B mudypax» (Thi-
CSIUM NOKa3areyel Mo BCEM PErMOHaM CTpaHsbl). Tarke pa3MelleHa OHJIaiHOBask KapTo-
rpaduueckas cucrema DataGraf. Net, mo3BoJISIIOIIAs «HA JIETY» CTPOUTH KapThl, (B TOM
YKciie COOCTBEHHBIC) M MPOU3BOIUTH aHAIN3 X CYTIEPIO3UIIUIA;

15.  http://www.sci.aha.ru/ATL/ra00.htm -Web-Atnac: «Okpyxkaromas cpena v 3710-
poBbe HaceneHusi Poccumy. KoMmiekcHbIM Tpya, B KOTOPOM pacCMaTpUBalOTCS B
NEPBYIO ouepeab (PAKTOPBI M MPUYMHBI, ONPEACIISIOMINE 370POBbe Hauu. Okojio 200
CroxkeToB, Oonee 400 kapT U AMarpaM;

16.  www.molbiol.edu.ru - AHatomust U PU3NOIOTHs YesmoBeka. HayuHo- nmomymsip-
HBIN caiiT. baza 3HaHuii Mo OMoJioruu 4ueaoBeka. OU3NOIOrUs, KIETOUHAsS OMOJIOTHS,
reHEeTHKA, OMOXUMMUS,

17.  http://www.psy.msu.ru/illusion/ - 3puTeNIbHbBIE WILTIO3UU U PEHOMEHBI ((PaKyJib-
teT ncuxonoruv MI'Y umenu M. B. JlomoHocoBa).

JKNBOTHBIE

18,  www.entomology.narod.ru/index.html - «MHpOpMaMOHHO-TOUCKOBBINA CalT
WIN «TIOYTH BCE» MO SHTOMOJIOTHMY. BOJIBIIIOE KOMYECTBO KAUYECTBEHHBIX CCHIJIOK HA
PYCCKOSI3bIYHBIE CAMTHI, MOCBAIICHHBIC BCEM CTOPOHAM KM3HHM Pa3IMUHBIX TPYII 4Jie-
HUCTOHOTHX, a OOJIBIIE BCETO - HACEKOMBIX;

19.  http://www.zooclub.tu/ - «300ki1y0 (BCE 0 )KMBOTHBIX )». Camast pa3Ho0Opa3Hast




WUTIOCTPUPOBaHHAs HHPOPMALHS, KaK O KU3HU JTUKUX KWBOTHBIX, TAK M O TOMAIIHUX
nrodumiax. Bo3aMoxxHO nonyueHre OecraTHOi KOHCYJIBTAIMK N0 COJIEPYKAHUIO U Be-
TEPUHAPUH,

20.  http://www.zoospace.narod.ri/ - «300J1011s», NPEIOCTABISET MaTeEpPUal B OC-
HOBHOM 0 cO0aKax M KOILIKAX: PEKOMEHIAIMKU N0 UX COACPYKaHUIO U JICUSHUIO, HOpMa-
TUBHBIE JJOKYMEHTBI, THOPMALIMIO 0 KITyOax U MUTOMHHUKAX, OOBSBICHUS O TPOAAKE U
BBICTaBKax»,

21.  http://povodok.ru/en/ - «[ToBOOK», OAMH U3 CAMBIX MOJHBLIX CAHTOB, MOCBSIICH-
HBIX JIOMAIIHUM YKUBOTHBIM;

22.  https://apus.tu/ - «O HENOOEAMMOi1 JIFOOBH K KUBOTHBIMY, MHTEPECHAS U Pa3HO-
oOpazHasi nH(OpMaIs 0 CaMbIX PA3IMYHBIX KUBOTHBIX. OCOOEHHOCTH MoadOpa Ma-
TepUaia U €ro U3JI0>KEHUsI JENAt0T STOT CAT XOPOILIMM MOMOIIHUKOM YUUTENIO,

23.  http://www.petslife.narod.ru/ - «Jlomaiinue >kuBOTHBIC». CalT MOCBSAILEH J0-
MAIlIHUM >KUBOTHBIM. OCOOCHHOCTSM yX0/ia U COACPIKaHUS TIOMAIIHUX KUBOTHBIX;
24.  http://bigcats.ruw/ - «bonbmme komkmw». CailT NOCBSIICH NMPEACTABUTENSAM CE-
MEMCTBA KOIIAYbKX,

25.  http://www.filin.vn.ua/ - VnmoctpupoBaHHas 3HIMKIONEAUS KUBOTHBIX. B
pazaenax SHUMKIONEIUU coOpaHo OOJIbIIOE KOIMYECTBO MaTepraioB 000 BCEX BUAX
YKMUBOTHBIX. Marepual 60raro WiitoCTPUPOBaH, CHA0KEH CChLITKAMMU,

26.  http://www.apus.ru/ - Pecypc «O HenoOeaumoii JIF0OBH K KUBOTHBIMY» — 3TO MH-
TEpECHAs U pazHooOpa3Has MH(POPMALHMs O CaMbIX PA3JIMYHBIX KUBOTHBIX. OCOOCH-
HOCTH 1MOAOOPa MaTeprajia U €ro U3JI0KEHHS JIENIA0T 3TOT CAUT XOPOIIUM MOMOIIHHU-
KOM YUHUTEIO;

27.  http://www.fishworld.narod.ru - PeiOuii mup. Pecypc nocBsIeH noaHoCTbO
ATUM NPEACTABUTENSAM KUBOTHOTO Mupa. Kiaccudukaims, mpoucxoxaeHue, IBOJIO-
st peI0, onmacHele peiObl B MHOTOE pyroe. PACTEHU A

28.  http://www.herba.msu.ru/russian/index.html- 6orannueckuii cepeep MOCKOB-
CKOro yHuBepcuTeTa. OnuH U3 HauboJiee U3BECTHBIX BO BCEM MUPE POCCUICKIX OUO-
JIOTMUYECKUX PECYPCOB, UMEIOLINI Bepcuu Ha 8 s3bikax. boTaHn4yeckne HOBOCTH (B T.
4. NoApoOHBIA KalleHJaph KOH(EpeHIMit), caliTbl OOTaHMYECKHMX MOJpa3ic/ICHUM
MI'Y, 6ubmmoTteka M300pakeHUA pacTeHuid, Ouorpaguueckuii pazien «KJIacCUKH
Hayku». Kpome matepuanoB no 6otaHuke oOIIEro XapakTepa, Ha caiiTe pa3MelleHb
Matepualibl 0 boTaHMYeCcKOM cajieé YHUBEPCUTETa, 00 YHUBEPCUTETCKOM [ epOapuu
umenu /[ 1. CeipeiiiikoBa, mpeacTaBjieHa CTapuHHAs KOJIJIEKIUS U3 €ro (POHIIOB;
29.  http://www.lapshin.org/club/plants.htm - «MockoBckuii Kiiy0 koMHaTHOrO 11BE-
TOBOJICTBAY;

30.  http://tea.volny.edu/index.php - «Yaii» — >kxuBast 3HUMKIIONEUS Yasi U €r0 Tpa-
JULUHA — UCTOpUS Yast, O0TaHMKA W BhIPALIMBAHUE Yasl, XUMHUs Yasi, IPOU3BOJICTBO yas,
BUJIbI Yasi, yIAKOBKA U XPAHEHUE Yas, 3aBAPUBAHUE Yasl, Yail U 3JJ0POBbE.




