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BBEJAEHUE
CoBpeMeHHbIN Yy4YeOHBIM MPOIECC HANpaBI€H HE CTOJBKO Ha JOCTHXKEHUE

PE3yAbTaTOB B 00JIACTH MPEIMETHBIX 3HAHUH, CKOJIBKO HAa TUYHOCTHBIA POCT peOeHKa.

OOyuyeHue 1O HOBBIM  O0Opa30BaTEIbHBIM  CTAHJIApTaM  MpeaycMaTpUBaET

OpraHU3aLHI0 NESTENbHOCTH peOeHKa, KOTopash CHOCOOCTBYET PpAaCKPBITHIO

BHYTPEHHETO MOTEHIINANA KaXJ0r0 YYEHHUKA, PA3BUTHE U NOJAEPKaHUE €r0 TAJIaHTA.
OpHuM ©3 KIIIOYEBBIX TpeOOBaHUNA K OHOJIIOTMYECKOMY OOpa3oBaHHUIO B

COBPEMEHHBIX YCJOBUSAX  SBIISIETCA OBJIAJICHUE YYAIIUMUCA MPAKTUYECKUMU

YMEHUSIMU UM  HaBbIKAMHM, TMPOEKTHO — MCCJIEAOBATEIbCKOU JEATEIbHOCTBIO.

[Iporpamma «B Mupe Ouosorum» HampapieHa Ha (QOPMHUPOBAHHUE Y YYaIIUXCS

HMHTEpeca K U3YYEHHUIO OUOJIOTHUU, Pa3BUTUE MPAKTHUUECKUX YMEHUN, MPUMEHEHHE

MOJIyYEHHBIX 3HAHUW Ha TpPaKTUKE, TOJrOTOBKA YUallUXCAd K YYacTUIO B

OJINMITUATHOM JIBUKCHUHU.

Peanuzanust JaHHOW TIpOrpaMMbl  €CTECTBEHHOHAYYHOM HANpaBICHHOCTH
MpeaycMaTpuBaeT UCIOIb30BaHUE 00OPYIOBaHUSI, CPEIACTB OOyUYEeHHS] M BOCIUTAHUS
IlenTpa «Touka pocray.

Paznen 1. Kommiekc OCHOBHBIX XapaKTePUCTHK OOpa3oBaHusl: 00beM,
colep:kaHue, INIAHUPYeMble pPe3yJbTaThl

l.1TlosscauTenbHas 3anucKa

[Iporpamma nmomosHUTEIBLHOTO 0Opa3oBanus «Touka Poctra» cocrtaBieHa Ha
OCHOBE HOPMAaTHBHO-TIPABOBOI 0a3bl

Hopmamueno-npagosoe obecneuernue
* @enepanbHbiM  3akoHOM OT 29.12.2012r. Ne273-®3 «0O6 oOpa3zoBaHuu B

Poccuiickoit ®enepanum.

* [Ipuka3 Munnpocsemenus Poccun ot 09.11.2018 Neo 196 «O0 yTBepx’aAcHUU
MopsiIKa OpraHU3alli MW OCYIIECTBICHUS 00pa30BaTelbHON JEATEIbHOCTH I10
JIOTIOTHUTENIBHBIM 00111€00pa30BaTeIbHBIM IPOTPAMMaM).

* KoHuenmueil pa3BUTHs JOMOJHUTEIBHOTO oOpa3oBaHusi B P®, yTBepkIeHHOMN
pacnopsbkenuem  IIpaButenbctBa P® ot 04.09.2014r. Nel72, mnpuxazom
MunucrepctBa npocsenieHuss PO or 09.11.2018 . Ne 196 «O0 yTBepkaeHUU
MOpsAJIKa OpraHU3alMM U OCYIIECTBICHHS 00pa30BaTEIbLHON AEATEIHHOCTH IO
JIOTIOTHUTENIBbHBIM 00111€00pa30BaTeIbHBIM MMPOTPAMMAaM).

* Crparerueii pazsutus Bocnutanus B Poccuiickoit @enepanuu Ha nepuos 1o 2025
roga (yTBepxkaeHa pacrnopsibkenueM [IpaButensctBa Poccuiickoit denepanuu oT
29.05.2015 . Ne 996-p).

* [locranoBnenrem I[TaBHOrO TOCYJapCTBEHHOTO CaHUTapHOro Bpaya PO or
28.01.2021 Ne 2 «O6 ytBepxkaenun CanlluH 1.2.3685-21 «l'uruennueckue
HOPMATHUBBI U TpeOOBaHUS K 00eCIeueHu0 0e30MacHOCTH U (WJIh) Oe3BPEAHOCTH
JUTsL yesioBeKa (haKTOpOB Cpeibl OOUTAHUS.

[Iporpamma crmocoOCTBYET O3HAKOMJICHUIO C OpTraHU3AIMel KOJJICKTUBHOTO M
WHJUBUTyaJIbHOTO HUCCJIEOBaHUs, OOYYCHHIO B JIEHCTBHUU, IO3BOJSET YeperoBaTh
KOJUIEKTUBHYIO M WHAWBUIYAIbHYIO JEATEIbHOCTh. TeopeTuyeckuil Marepuan
BKJIIOYaeT B ce0s BOMPOCHI, KACAIOLIMECS OCHOB MPOEKTHO-UCCIIEI0BATENbCKOM
JESITeIbHOCTH, 3HAKOMCTBA CO CTPYKTYpOI pabOTHI.

1.2 HoBu3Ha, akTyaqbHOCTh U MEAAroruueckas 1eaecoo0pa3HoCTb MPOrpaMMBI



AKTyaJbHOCTh NporpaMMmbl. OTIMYUTENbHBIE OCOOEHHOCTH MPOTPAMMBI.
[IporpamMma HampasieHa Ha (OPMHPOBAHME y YYalllMXCsl CTOMKONM MOTHMBaLUU IS
U3yyeHUs: OMOJIOTMYECKUX HayK, pacUIMpEHUE 3HAHUN 1O OMOJOIMH U HSKOJIOTHH,
(GopMUpOBaHUE OCO3HAHHOTO OTHOIIEHUS K MHUpPY >KMBOW IPHUPOJBI, pa3BUTHE
MHTEpeca K MEIMLUMHCKUM HayKaM, I[IOBBIIIEHHE 00pa30BaTeIbHOIO YpPOBHS.
[IporpaMma 1aeT BO3MOKHOCTh y4YalllUMCsI BBIOpaTh CBOM «OMOJIOTUYECKUH MyTh», U
IOBBICUTH YPOBEHb IIOATOTOBKH K DK3aMEHaM.

HoBu3na paHHO#l oOpa3oBare/ibHON NPOrpaMMbl B TOM, 4YTO JaHHAs
nporpamma HOCUT pa3BUBAIOIIMNA  XapakTep, LEJIbI0 KOTOPOM  sBISAETCA
dbopMupoBaHUE  MOUCKOBO-HCCIENIOBATENbCKUX,  KOMMYHUKAaTHBHBIX  yMEHHU
IIKOJIbHUKOB, HHTEIJJIEKTA yYalUXCs.
3aHATUSL pa3felieHbl Ha TEOpEeTHUYECKUEe U mpakTtuueckue. IIpuuém aesTenbHOCTb
MOKET HOCUTh KaK IpyIIIOBOM, TaK U UHANUBUAYAJIbHBII XapakTep.

IMeparoruyeckasi nejecoo0pasHOCTh NPOrpaMMBbl 3aKIIOYAETCS B TOM, YTOOBI:
CHOCOOCTBOBATh CUCTEMATH3allMU OMOJIOTMYECKUX 3HAHUI, TOJIyY€HHBIX BO BpEMsI
o0y4yeHus B 0011€00pa30BaTEIbHOM 1IKOJIE, BOCIIOIHUTH MPOOENbl, OIYyYEHHbIE PU
M3yYEHUU NpeaAMeTa OUOJIOTUH, PACIIUPUTh UMEIOLIUECS Y YUallluXcs IporpaMMHBbIE
OMOJNIOrMYeCcKHe 3HAaHUA C LEJbI0 MOJAIOTOBKM K HK3aMEHaM, K TMOCTYIUICHUIO B
yueOHbIE 3aBEJICHUS], a TAKXKE K OMOJIOTMYECKUM OJIMMITHAIaM.

1.3 Llenp u 3aaa4K TOMOIHUTEIBLHONU 001I€00pa30BaTENBHON MPOTPaMMBbI

Heanb: co3ganue yciaoBUM [Jisl YCIEIIHOTO OCBOCHHS YYAIIMMHUCS MPAKTUYECKOU
COCTABJISIOLIEH IKOIbHOW OMOJIOTUH U OCHOB UCCIIEIOBATENIbCKOM €SI TEIbHOCTH.

3anaum:
lIpeomemmuvie:

1. ®opmupoBaHUEe CHCTEMBbl HAyYHbIX 3HAHMA O CUCTEME MKWBOW MPUPOABI U
HauaJIbHbIX MPEJCTAaBICHUH O OHOJOTMYECKHX OO0bEKTax, MpoIeccax,
ABJICHUSIX, 3aKOHOMEPHOCTSIX;

Memanpeomemmubvie:

2. puoOpeTeHne OMbITa HCIONB30BAHUS METOIOB OMOJIOTHYECKON HAyKd IS
MIPOBENICHUS HECIOKHBIX OMOIOTHYECKUX IKCIIEPUMEHTOB;

3. pa3BUTHE YMEHHI U HABBIKOB IPOEKTHO — UCCIICIOBATEIBCKOM IeATETHHOCTH;

Jluunocmmuule:

4. MOArOTOBKA y4YalllUXCs K YYaCTHIO B OJIMMIINAIHOM JBUKEHUU;

5. (hopMHpOBaHKE OCHOB PKOJIOTHYECKON IPAMOTHOCTH.

[Tpu opranuzanuu 0o0pa3oBaTENIbHOIO MPOIEcca HEOOXOAUMO 00paTUTh BHUMAHKE
Ha CIIEAYIOIIUE aCIIEKTHI:

¢ CO3/laHKME MOPT(HOIMO YUYEHHUKA, IMO3BOJISIONIEE OIEHUBATh €0 JIMYHOCTHBIN
pocCT;

¢ HCIOJB30BAHHE JIMYHOCTHO-OPUEHTHPOBAHHBIX TEXHOJOTUH  (TEXHOJIOTHS
pa3BUTUSL KPUTUYECKOTO MBIIUICHUS, TEXHOJOTHS MpOoOJeMHOro o0yueHwus,
TEXHOJIOTUA OOydeHUsT B COTPYIHHYECTBE, KEHUC-TEXHOJOTHUS, METOJ
IIPOEKTOB);

e OpraHu3alys NPOEKTHOW JEATEIbHOCTH IIKOJbHUKOB W IPOBEICHHE MUHU-
KOH(pepeHIMil, MO3BOJISIOIIMX IIKOJIBHUKAM IPEICTaBUTh WHIAUBUAYaJIbHbIE
(WM TpyNMIOBBIE) MPOEKTHI 110 BHIOPAHHOU TEMeE.



1.4 OcobGeHHOCTH BO3PACTHOM IPyIIIbl AETEH, KOTOPHIM apecoBaHa MporpaMmma.

Jlannass mporpamMma TMpeaycMOTpeHa Ha 15 deloBeK pa3HOBO3PACTHOM
KaTeropuu Ha 0a3e IIKOJIbI.

Ha 3ansTusix yyamuecs onuparoTcs Ha MOJTy4YeHHbIE 3HaHUS 10 OUOJIOTHH, YTO
MO3BOJISIET OBICTPO M JIETKO OBJAJeBaThb HOBBIMU 3HAHUSIMH, MPaBUIBHO U
Kaue€CTBEHHO BBIMOIHITH MPAKTUUECKUE 3a]IaHUS.

1.5 Aapecar nporpaMMmsl, CpOKU peain3aliy, HalpaBIeHHOCTh

Ypoeenv npozpammer — 6a30BbIil.

BrimonHeHre WHAMBUIYATbHOTO 3aJaHMs: CaMOCTOSTEIBHBIA BBIOOD TEM
peOEHKOM, MHTEPECHBIX I M3ydeHus. CocTaBiIeHUE TUTaHa PabOTHI MO M3YyYCHUIO
TEMBbI, HAIMMCAHUIO PAOOTHI C OTIOPOH HA MPEAJIOKCHHBIE TIEarOTOM BapHUaHTHI.

Hanpaenennocms — EcTecCTBEHHOHAy4YHAas.

Adpecam npozpammul: netu B Bo3pacte 11 — 18 net.

B sTom Bo3pacTe peOeHOK OKa3bIBa€TCs Ha MOPOre peajibHON B3pPOCIION >KU3HHU.
be3 nocrarouHoil yBepeHHOCTH B cebe, MPUHITHS ce0si OH HE CMOXKET OINpEAeNUTh
CBOM JAJIbHEUIIINH MTYTh.

[lenTpanbHBIM k€ HOBOOOpA30BaHMEM IMEPHUO/IA CTAHOBHUTCS CaMOOMpE/EICHHE,
npodeccuoHanbHoe U JUUHOCTHOE. CO3/aeTCsl TaK Ha3bIBAEMbIN KU3HEHHBIN TUIAH:
CTapIICKIACCHUK peIIaeT, KeM ObITh (MpodecCHuOHaIbHOE CaMOOIpeeIeHue) U
KakuM OBITb B CBOEM Oyaymiedl Sku3HM (JIMYHOCTHOE WM  MOPaJIbHOE

CaMOOIIPE/ICIICHHE).
Eme onuH MOMEHT, CBSI3aHHBIM C CaMOOIPEACIICHUEM, - H3MEHEHHE Y4ueOHOMU
MOTHBAIHH. CrapiieksIacCHUKH, BEAYIIYI0  ACATEIbHOCTh KOTOPHIX  OOBIYHO

Ha3bIBAIOT YUeOHO-PO(ECCHOHATLHON, HAUMHAIOT ~ paccMaTpuBaTh  yuelOy  Kak
HeoOXoauMyt0 0a3zy, MpeanoCchUIKy Oyayiie mpodeccuoHanbHOU esaTenbHOCTU. X
WHTEPECYIOT, TJaBHBIM 00pa3oM, Te€ MPEAMEThI, KOTOpbIe WM OyayT HYXHBI B
JnanbHEHIIeM, WX CHOBa HAYMHAET BOJHOBATh YCIEBAEMOCTb, TOSBIACTCS
CO3HATEJIbHOE OTHOIICHUE K YUCHUIO
Cpoku peanuzayuu npozpammol.
[Iporpamma paccuntana Ha 3 roma oOydeHus. [IpogomKUTENTEHOCTE OMHOTO
3aHSATHS PaBHO OJHOMY aKaJIeMHUYECKOMY dacy (45 MUHYT).
| ron oOyuenus — 136 gaca. Yactora 3ausaTuii — 4 pa3a B HEJENIO M0 4SMUHYT.
IT rog oOyuenust — 136 yaca. Yactora 3aHsaTuii — 4 pasza B HEIEIO M0 45MUHYT.
III rox oOyuenust — 136 yaca. YacroTa 3aHsaTuii — 4 paza B HEAENIO 10 45MHUHYT.
['pynmel  GopMupyrorcss ¢ y4eTOM HHAMBUAYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN JETEMN.
@opma 3anamuit — rpynnosas. KonumyecTBo yyammxca B Tpynne
MaKkcUManbHOE — 15, MuHMMansHoe — 15.
[Inanupyemsbie pe3yabTaThl
TpeGoBaHuss K YPOBHI0 3HAHMH, YMEHHIl W HABBIKOB 10 OKOHYAaHHIO
peaju3anuu NporpaMmabi:
e WUMETh TMpEACTaBICHUE 00 WCCIENOBaHUHU, MPOEKTe, cOope M 00paboTKe
uH(OpMaIK, COCTABICHNUN JOKIA/1a, TyOTMYHOM BBICTYIIJICHUY;
¢ 3HAaTh, KaK BBIOpPATh TEMY UCCIIEIOBAHUS, CTPYKTYPY UCCIICIOBAHNS;



e YMETh BHUACTh MpOOJEMY, BBIABUTATh TUIOTE3bl, I[JIAHUPOBATH  XOJ
UCCJIeIOBaHUs, J1aBaTh OMpENeNICHUs MOHATUAM, paboTaTh C TEKCTOM, Jeiarh
BBIBO/IbI;

e YMeThb paboTaTh B TpyNIe, MPUCTYIIUBATHCS K MHEHUIO YICHOB TPYIIIIHI,
OTCTauBaTh COOCTBEHHYIO TOUKY 3PECHHUS;

e BJIAJICTh IJIAHUPOBAHUEM U IMMOCTAHOBKON OMOJIOTHYECKOTO SKCIIEPUMEHTA.

1.6 IInanupyemeblie pe3ynbTaThl

Ilnanupyemuwie pesynomamot

JIuunocmmuoie pezynomamel:

® 3HAHUS OCHOBHBIX MPUHIIUIIOB U MPABUJ OTHOLIEHUS K dKUBOU MIPUPOJIE;

® Da3BUTUE TO3HABATEJIHLHBIX WHTEPECOB, HAMNPABICHHBIX HAa WU3YUYEHHUE >KUBOU
IPUPOIBL;

e Pa3BuTHE MHTEIUIEKTyaJIbHBIX YMEHUU (JJ0Ka3bIBaTh, CTPOUTH PACCYKICHUS,
aHaJIM3UPOBATh, CPABHUBATb, J€1aTh BBIBOJIBI U APYTOE€);

® HCTETUYECKOTO OTHOIICHUS K )KUBBIM OOBEKTAM.

Memanpeomemmnboie pe3ynvmamal:

® OBJIQJICHUE COCTABISAIONIMMU UCCIEAOBATEIILCKOM U MTPOEKTHOM AESATEIBbHOCTHU:
YMEHHUE BUJIETh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIIBUTATh TUIOTE3bI, J1aBaTh
OTpeJeNIeHUs]  MOHATUAM, KJacCuPUIMpoBaTh, HAOIIONATh, MPOBOJIUTH
AKCIIEPUMEHTHI, JI€JaTh BBIBOJBI M 3aKJIIOUYEHUS, CTPYKTYpUPOBaTh Marepuall,
OOBSICHATD, JOKA3bIBaTh, 3AIMILATH CBOU UJICH;

e yMmeHUe paboTaTh C pa3HBIMU HMCTOYHUKAMHU OHOJOTHUYECKOM HHQpOpMAIINH,
aHAJIM3MPOBaTh U OLEHUBATh MH(MOPMALINIO, TPEoOPa30BhIBaTh UHPOPMAIUIO
13 OHOM (hOPMBI B IPYTYIO;

® yMEHHUE aJIeKBaTHO MCIOJIb30BaTh PEUEBBIC CPEICTBA [JII JUCKYCCHH U
apryMEHTallud CBOEH TMO3UIMH, CPABHUBATH pa3HbIE TOYKUA 3PEHUA,
apryMEHTHPOBATh CBOIO TOUKY 3pE€HHS, OTCTAaUBaTh CBOIO MO3UIIUIO.

Ilpeomemmnuie pezyromamoi:
1. B no3HaBarenbHOM (MHTEIIEKTYaIbHOM) cepe:

® BBIJICJICHHE CYIIECTBEHHBIX TMPU3HAKOB OMOJIOTMYECKUX OOBEKTOB U
POLIECCOB;

e Kijaccuukanus — ONpeNesieHHEe MNPUHANICKHOCTH OHOJOTHUYECKUX
00BEKTOB K OMPEICTICHHOM CUCTEMAaTHIECKOM TPYIITIE;

® O0O0BACHEHHE POJIM OMOJIOTUH B MIPAKTUYECKOM eI TEIbHOCTH JTIONCH;

® CpaBHEHHE OHMOJOTMYECKMX OOBEKTOB W TPOIIECCOB, YMEHHE JejaTh
BBIBOJIbI U YMO3aKJIFOUCHHUSI HA OCHOBE CPABHEHHUS;

® yMeHHE paboTaTh C ONPEICIUTEIAMH, JIA00OPATOPHBIM 000PYIOBAHUEM;

® OBJIAJICHHE METOJaMU OWOJIOTHUECKOW HayKd: HAONIOJACHHE W OIMUCAHUE
OuonornYecKknXx OOBEKTOB M TIPOIECCOB; IMOCTAHOBKA OWOJIOTHYECKUX
AKCIIEPUMEHTOB M OOBSICHEHHUE UX PE3YIbTATOB.

2. B 1IeHHOCTHO-OpUEHTAIIMOHHOM cdepe:
® 3HaHUE OCHOBHBIX MPABWJI MOBEACHUS B IPUPOJIC;
® aHaJIM3 U OIIEHKA MOCJE/ICTBUI JIeATeTbHOCTH YeJIOBEKa B MPUPO/IE.

3. B cdepe TpynoBoii n1esTeIpHOCTH:



e 3HaHHE U cOOMIOEHNE MPaBUI pabOThl B KAOMHETE OMOJIOTHH;

e coOmofeHrHe TpaBuUia  pabOThl ¢ OHOJIOTMYECKUMH  mpubopamMu |
WHCTPYMEHTAMH.

4. B acretnueckoit cdepe:

® OBJAJICHUE YMEHHEM OIICHHBAaTh C O3CTETHYECKONM TOYKH 3PEHHUS OOBEKTHI

KUBOU MPUPOJIBI.
Yuawuecs 6yoym 3nameo:

* yYaluiics yMEeT MOHUMATh MPOLECCHI, TPOUCXOIAIINE B OKPYKAIOIIEM MHUpPE
HAa OCHOBE COOCTBEHHBIX HAOJIOACHUN W €CTECTBEHHOHAYYHOIO IOJXO0/a,
dbopMynupoBaTh Hay4HO 0OOCHOBAHHBIE BBHIBOJIBI;

* yyanuiics BiIajJieeT HABbIKAMU aHaIM3a WH(OpPMAIIUU U MPEACTABICHUS TEepe.l
ayIUTOpUEN Pe3ylbTaTOB CBOEH pabOThI;

® YYalMiics JEMOHCTPUPYET OTBETCTBEHHOE OTHOIIEHHE K IPHUPOJIE POIHOIO
Kpasi, IPUPOJAHOMY JIOCTOSIHUIO CBOEH CTPAHbI, IUIAHETHI B LIEJIOM;

* yyamuiics Biaaeer WH(OPMALMOHHBIM MOTEHLIHMAIOM O MYTAX HOCTPOCHHS
MHJVBUTyaJIbHON TPO(PECCUOHAIBHON TPAEKTOPHUH.

Yuawuecs 6yoym ob6yuensi:

* yyamuiics BiajaeeT 1ad0paTopHbIMU IPUOOpPaAMU;

* JIEMOHCTPUPYET HEKOTOpPblE MOP(POMETPUUECKHE U (PUINOIIOTHUECKUE TTOKA3ATEIN
3JI0pOBbsI IIKOJIbHUKOB;

® yMEET CTaTUCTHYECKH 00pabaThIBaTh pe3yinbTaThl UCCIEIOBAHUML;

* yMEeT IPEACTABIIATh CBOU PE3YIBTATHI IEPE] Ay AUTOPUEI;

* yMeeT paboTaTh C HAy4YHOU JIUTEPATyPOii;

* ymeeT 0pOopMIIITh PE3yJIbTaThl CBOMX MCCIIEIOBAaHUMN B BUJE TE€3UCOB pedeparoB U
cTareu.

Paznen 2. Kommiekc OpraHM3anMOHHO-NEAATOTHYECKHX  YCJIOBHIA,
BKJIIOYAKOIIHNA (DOPMBI aTTECTALUMN»

CrpyKkTypa nporpamMmmasli
[Ipu u3ydyeHun pas3nenoB UIKOJIbHUKH CMOTYT MOYYBCTBOBATH C€0sl B POJIM YUEHBIX
U3 pasHblx obmacteid Ouosornu. boraHnka — Hayka O pacTeHUAX. 300JIOTHS —

HayKa, IPEAMETOM U3Y4YEHUSI KOTOPOU SIBISIOTCS MPEACTABUTENN HAPCTBA )KUBOTHBIX.
Muxkonorusi — Hayka o rpubax. dusmonorus — Hayka O MKU3HEHHBIX MPOIECCAX.
OKOJOrusi —  HayKa O B3aMMOJICUCTBUSAX OPraHM3MOB C OKpYKalolllel cpenoi.
bakrepuonoruss — Hayka o Oakrepusix. OpHUTOJOTHS — pasfen 300J0THUH,
MOCBSIIICHHBIN W3ydyeHHI0 nTHll. buoreorpaduss — Hayka, KoTopas H3ydaer
3aKOHOMEPHOCTH  TeorpaMueckoro  pacnopoCTpaHEHHs W paclpeleieHus
opranu3moB. Cucremarvuka — Hay4yHas AWCLUUIUIMHA, O KJIACCHU(PHUKAIMH KUBBIX
opranu3moB. Mopdosorust u3yyaeT BHEIIHEE CTPOECHUE OpraHu3Ma.

2.1. ConepxaHue mporpaMmsbl

COAEPXAHUE

MEPBBIN I'OJl OGYUEHUA

ILranupyemMeble pe3ybTaThbl:
JInyHOCTHBIE:
- 3HAHWE OCHOBHBIX IPUHIUIIOB U IPABUJ OTHOLIECHHS K JKMBOU IIPUPOAE, OCHOB
310pOBOrO 00pa3a KU3HU U 3J0POBBECOEPETrAIOIINX TEXHOIOTH;



- (hopmupoBaHUE TOHUMAHUS IIEHHOCTH 37]0POBOTO M O€30MaCHOTO 00pa3a KU3HU;

- ¢OpMHUPOBAaHHOCTH MO3HABATEIHLHBIX HHTEPECOB U MOTHUBOB, HAIllPaBICHHBIX Ha
M3YYEHUE >KUBOW TMPUPOJNBl; HHTEIJICKTyaldbHbIX YMEHHH (JI0Ka3bIBaTh, CTPOUTH
paccyXJIeHus, aHaJIU3UPOBATh, CPABHUBATH, JICJIATh BBIBOJLI U JIP.); ICTETUUYECKOTO
OTHOILICHHS K dKUBBIM OOBEKTaM.

MeTaIIpeIlMeTHLIe:

- yYMEHME OpPIraHH30BaTh CBOK Y4E€OHYIO JEATEIBHOCTh: ONPEAENATh LeJb padoThl,
CTaBUTh 3aJa4M, ILIAHUPOBATbH — ONPENEIATH I10CIECI0BATENBHOCTh JEHCTBUM H
MIPOTHO3UPOBATh PE3yAbTaThl padoThl. OCYHIECTBIATH KOHTPOJIb W KOPPEKLUHUIO B
ciyyae OOHAapy)K€HHsS OTKJIOHEHUW M OTIMYMA TpPU CIMYEHUH PE3YJbTaTOB C
3aJJaHHbIM d3TajoHOM. OILlEHKa pe3yJabTaroB PabOTbl — BBIAECIEHUE U OCO3HAHHE
y4allMCs. TOTO, YTO YK€ YCBOCHO M 4YTO €IIE IOMJIEKHUT YCBOCHHIO, OCO3HAHHE
Ka4eCTBa U YPOBHSI YCBOCHMUS;

- OBJIAJACHHUEC COCTaBIAIOIMIMMHU HCCHCHOBBTCHBCKOﬁ n HpO@KTHOﬁ ACATCIIBHOCTH,
BKJIrO49as YMCHHA BUIACTH HpO6J'I€My, CTaBUTb BOIIPOCHI, BEIABHUI'aTh I'MIIOTC3bI, AaBATb
OIIPCACIICHUA IIOHATHUAM, KJ'IaCCI/I(l)I/IHI/IpOBaTB, H&6J'IIOI[aTB, IIPOBOAUTDH
OKCIICPUMCHTBI, [JCJIAaTb BBIBOJAbI MW 3dKIIOYCHHUA, CTPYKTYPUPOBATH Marcpuall,
O6’b$ICHSITB, JOKa3bIBATh, 3allIMIIIaTh CBOU UACH,

IIpeamerHsbIe:

- yMeHue paboTaTh C Pa3HBIMH HMCTOYHHUKAMHU HH(POpPMAIMU: TEKCTOM yueOHHUKa,
HAYYHO-TIOMYJISIPHOM JIMTEPATYPOid, CIOBAPSIMU U CIIPABOYHUKAMMU, aHAJIU3UPOBATh U
OLICHMBAaTh HH(POPMAIMIO, TPEOOPa30BbIBATh €€ U3 OAHOU (POPMBI B IPYTYIO;

- YMCHHUC CO3daBaThb , IIPUMCHATHL U HpeO6paSOBBIBaTB 3HAaKH U1 CUMBOJIbI, MOACIIN H
CXCMBbI IJIA PCIICHUA y‘-I€6HI>IX H ITI03HAaBAaTCJIBHBIX 3aJ1a4

- yMmeHue paboTaTh C pa3HbBIMH HWCTOYHUKAMHU OWOJIOTMYECKOW WH}OpMaIruu:
HaXOIUTh OUOJIOTMYECKYI0 MH(OpPMAIMIO B TEKCTe YYEOHUKA, HAYYHO-TOMYISPHOM
TUTEpaType, OMOTOTUYECKUX CIIOBAPSIX U CITPABOYHUKAX.

Yuawuecsa 6yoym snams:

yMEET BBIJCIATh CYIICCTBEHHBIE TMPU3HAKK OUOJOTHYECKUX OOBEKTOB
(OTIMYUTENTHFHBIX MPU3HAKOB JKUBBIX OPTraHU3MOB; KJIETOK M OPraHU3MOB PACTCHHUIA,
rpu0OB U OaKTEPHIf,

yMeeT OOBSICHATh POJb OWOJIOTHMH B TMPAKTHUUECKOW JCATEIHHOCTH JIIOMICH;
MecTa M POJM 4YeJIOBEeKa B TPHUPOJE; POJACTBA, OOIIHOCTH TMPOUCXOXKICHUS U
HBOJTIOIIMN PACTCHUN W KMBOTHBIX (HA MPUMEPE COMOCTABICHUS OTIACIBHBIX TPYIIN);
pOJIM  Pa3IMYHBIX OPTaHW3MOB B JKM3HW YEJIOBEKAa; 3HAUYCHUS OHMOJIOTHYCCKOTO
pazHooOpasus A COXpaHeHus Ouochepsi;

yMEET CpaBHHMBATh OWOJIOTUYECKHE OOBEKTHI W TIPOIECCHI, YMETh JeNaTh
BBIBOZIBI M1 YMO3aKJIFOUEHHUSI HA OCHOBE CPaBHEHUS;

yMEET BBISIBIATH MPHUCIOCOOJICHUS OPTaHM3MOB K Cpele OOWTaHWsS; THUIIBI



B3aMMOJICHCTBUS Pa3HbIX BUAOB B IKOCUCTEME; B3aUMOCBSI3U MEXKIY 0COOCHHOCTIMHU
CTPOEHUS KIIETOK, TKAaHEH;
Yuawuecs 6yoym obyuensi:

BlIaJieeT  NpaBwiamMu  pabOThl ¢  OWMOJIOTMYECKUMHU  mpubopamMu U
MHCTpYMEHTaMH (IIpenapoBajbHbIe UIIIbI, CKAIbIENH, JTYIbl, MUKPOCKOIIbI).

yMEEeT CpaBHMBATh OMOJOTUYECKHE OOBEKTHl M MPOIECCHI, YMETh JeJaTh
BBIBOJIbI I YMO3aKJIFOUEHUSI HA OCHOBE CPABHEHUS

BBenenue. ( 2 yaca) Bo BBeneHuu ydaiuecs 3HAKOMATCA C IJIAHOM pabOThI U

TEXHUKOM 0€30MacHOCTH MPH BHIOJIHEHUH Ja00paTOPHBIX padoT.
1. U3 4ero cocrour pacrenune? (20 yacos.)
CrpoeHue pacTUTEIBHOUN KIETKH.
Teopuss Kopenb. Bunbel kxopueil. BerBnenue kopHs. 3HaueHue kopHsa. [loGer
Crpoenue nodera. Ctpoenue nouek. Bugousmenenus mnoderon
JIuct. Ctpoenne koxuibl Tucta. CTpOEHUE MSIKOTH JINCTA. 3HAYEHUE JKHUIIOK JIKCTA.
Brinenenue pacrennem kucinopona. Mcnapenue Bosbl pacteHueM. Jlucromna.
Creb6enb. Ctpoenue credisa. OyHKIUU cTeOs
[[BeTok. CTpoeHUE U 3HAUCHUE I[BETKA.
[Tnoasl. Ctpoenue u 3HayeHue. CriocoObl pacpoCcTpaHeHUs
Cems. CTpoeHHE U COCTaB CEMSIH
IIpaxkmuxa JlabopatopHas pabota «CTpoeHHEe KOKHUIIBI JTYKa.
Jlaboparopnas padota «/IBUKEHHUE [IUTOILIIA3MbD»
Jlaboparopnas padota «OnpeaeneHue 30Hbl pOCcTa KOPHSH
Jlaboparopnas padota «CTpoeHue movYex»
OnbiT «Beigenenue kucnopoaa pacrenuem». OnsiT «Mcnapenue BoIbl JIUCThIMI)
[TpakTuueckas pabora «OmnpeneneHne Bo3pacTta CTBoa Mo cnuiay» JlabopatopHas
pabota «llepenBukeHre BOJbI U MUHEPAIBbHBIX cOyiel Mo cTebmo» JlaGoparopHas
pabora «J/IBmkeHHE OpraHMYECKHX BemiecTB 10 cTeOmo» Jlaboparopnas pabota
«Ctpoenne cemenu Qaconu» JlabopatopHas pabora «CTpoeHHE CEMEHH MIIEHUIIBD)
JlaGoparopnas pabora «CocTaB ceMsH»
2. Kak xuBet pacrenue? (11 yacoB)
Teopus. Kak nwuraercsa pacteHue? BosaymHoe nurtanwe pacrenuil. [louBeHHOE
nuTaHue pacteHuil. Ynoopenus. Buasr ynobpenuit. [lutanue u poct mpopoCTKOB.
Kak pacrer pactenue? Poct kopHeit m moGera. Kak MOXXHO MOBIHMSTH Ha POCT
pacteHusi. BozneiicTBUe 4YelloBeKa Ha KOPHEBbIE CUCTEMBI KYJIBTYPHBIX PacTEHUMU.
O6paboTka nouBkl. [loauB M ocyieHue mouBbl. GOPMUPOBAHUE KPOHBI PACTEHMI.
[Ipumunka u nukupoBka. et nu pactenue? [Ipixanne kopHel. JlpixaHue
muctheB. Jpixanue cemsin. Kak nBuraercs pacrenue? JIBuxeHue cteOis U JIMCTHEB.
Kak npopacrtaer cema? YcinoBusa npopactanusi ceMmsiH. Bexoxkects cemsiH. Cpoku
nocena. [ myOrHa 3a/1eJIK1 CEMSIH.
Ilpaxmuxka. TlpakTudeckas padora «OOpazoBaHNE OPraHUYECKUX BEIIECTB HA CBETY»
[Ipaktuueckass pabora «BnusHue ymoOpeHwii Ha pocT pacTeHus» IlpakTuyeckas
pabota «IIpummnka rmaBHoro kopHs» [IpakTuueckas pabora «Pa3Butne OOKOBBIX
no0OeroB»
[IpakTrueckas pabora «BrnusiHue GUTOropMOHOB Ha POCT U Pa3BUTHE PACTCHHID)
JIabopatopHas pabota «Pa3BuTue mpopocTKOB»



OneIT «3HaueHUe BO3AyXa I POCTa U Pa3BUTHUSL KOPHEN»

OmnebIT «/IpIXaHuE TUCTHEB

OmnebIT «/IpIXaHuE CEMSH»

[Ipaktuueckass pabora «JIBwkenue crebns pacteHus» [Ipakruueckass pabora
«JIBUKEHUE JTUCTHEB»

[Ipaktuueckass pabora «BiusHuE pa3NUYHBIX YCIOBUUA Ha MPOPACTAHUE CEMSH»
[Ipaktuueckas pabora «OnpeneneHne BCXOXKECTH CEMSTHY

3. Beipactu cam. (6 yaca)

Teopus. TlpumeHeHrEe TOJNYYEHHBIX 3HAHUW Ha mpakThke. O3eIeHEHUE IIKOJIbHBIX
kiyM0. [Tocanka u yxoj1 3a pacTeHHUSIMU.

Ilpaxmuxa. Tlpaxtuueckass pabora «llocagka ceMsH B KOHTEHHEpPHI U OTKPBITHIN
rpyHT» Ilpaktudeckas pabora «llukupoBanue paccaabl LIBETOYHBIX KYJIBTYP»
[TpakTuueckast padota «Bpicaika paccaabl IBETOYHBIX KYJIBTYP B OTKPBITHIA TPYHT»
[IpakTrueckas pabota «YXo/l 32 IBETOYHBIMU KITyMOAMI»»

4.01T MuKkpockona 10 Mukpoouosioruu (17 yacon)

Teopua. YctpoiictBo MuKpockoma. [IpaBunma pabGoTbl € MHKPOCKOIIOM.
[IpuroroBnenue mnpemnapatoB  McTopusi  OTKpPBITUS  MHKPOCKOINA.  YUEHbIE
MCCIIEOBATENH, BHECILIME BKJIA] B N3YUYEHUE MUKPOOPTaHNU3MOB.

Opaniy3ckuit Mukpoouosnor Jlym Ilacrep (1822 — 1895r), Hemeuxkui yueHbIH

Po6ept Kox

(1843 — 1910r) OCHOBOIIOJIOXHHUKH COBPEMEHHON MHUKpOOHOIOTuU. (OCHOBHBIC
HalpaBJICHUs] COBPEMEHHOW MHKPOOMOJOTUM: TEHETUYECKas M  KJIETOYHas
WUHXEHEPHS, HCIIOJIb30BAHKE MHUKpPOOPraHU3MOB u IPOAYKTOB ux

AKU3ZHEJEATEIbHOCTH B IPOMBIILIEHHOCTH, CEJIbCKOM XO34iCTBE U MEIULIMHE, J0ObIYA
He(pTH U METaIOB, OYMCTKA BOJ, ITOYB, BO3/lyXa OT 3arpsi3HUTENIEH, MOAJIEpKaHUE U
COXpaHEHHE MOYBEHHOTO TUIOA0POAUs. YCTPOHCTBO MUKPOCKOIIA U MpaBHiia padbOThI €
HuM. [IpaBuia oOpaiienus ¢ 1abopaTopHBIM 00OPYIOBAHUEM.

Xumust 1 6uosorus. XUMMUYECKHM COCTaB KUBOM KJIETKU: HEOPraHUYeCcKue (Boaa
M MHHEpaJbHBIE CONU) U oOpraHuyeckue (OenKu, >KUPBI, YIJTIEBOJbI, BUTAMHUHBI)
BelllecTBa. buosornyeckas pojib BOJIBI B KHBOUM KieTke. DoTtocuHTe3. XI0podHILI.
buonornueckoe 3HaueHHE KUPOB, OCIKOB, APUPHBIX Macell, yIIIeBOJOB U BUTAMUHOB
JUISL KU3HENESTENbHOCTA OPTaHU3MOB.

Kierka - enuHuna CTPOEHUS, JKU3HENEATEIBHOCTH, pPOCTa M  Pa3BUTHUA
opranu3MoB. MHoroo0pasue kietok. CTpoeHue Mpo - U FYKapUOTUUYECKON KIIETKH.
JleneHue KICTKH.

B3auMocBsi3b cTpoeHus UM (QPyHKIMI YacTeil U OpraHoOUJOB KJIETKHM - OCHOBAa €€
nenocTHOCTH. (CpaBHUTENIbHAS XApPAKTEPUCTHUKA KIETOK pAaCTeHUH, KUBOTHBIX,
OakTepuii, rpuOoB. McciaenoBanus Npuposl ¢ MOMOIIBIO MUKPOCKOIIA.

Bunbl TkaHeH, OTIIMYME PACTUTENbHON TKaHU OT KMBOTHOM, OCOOEHHOCTH CTPOEHUS
1 (DYHKITUU TKaHEH.

JleMoHCTpauuu

. Kosmeknust roTOBbIX MUKPOIIPENAPATOB.

Ilpakmuxa. llpaktuueckass pabora Ne 7-16. VYcTpolcTBO — MHKpPOCKOIIA.
[IpuroroBnenue u wuzydeHue MukpompemnaparoB. [IpaBuna paboTsl ¢ HUPPOBHIM
MHKPOCKOTIOM.



[IpuroToBneHne MUKpPONPENAPATOB KIETOK KOXKHIBI YEIIyH JIyKa, KJIETOK JIMCTa
ANOAEH, TUIOA0B TOMATA, ITUITOBHUKA U JAp.

Pabota ¢ roroBeIMH MpenaparaMmu TKaHEH.

TBopueckas mactepckast «Co3qaHue MOAEH KIETKI.

5. bakrtepuu (7 4)

Teopusa. YcnoBust xxu3HM Oaktepuil. PopMa U CTpOeHHE OaKTepUATBHBIX KIIETOK.
Buemnue u BHyTpeHHue cTpykTypbl. [loBenenue Oakrepuif. CriocoObl MUTaHMSL.
Pacmipoctpanenne u 3Hauenue Oakrepuii. Pomp Gaxtepuit B Ouocdepe: Oakrepun

THUCHHUS — MUHEPAIU3allis OPTraHWYCCKHUX BEMIECTB; OAaKTEpUU ITOYBEHHBIC —
MoYBO0Opa3oBaHue; OakTepuu a30TPUKCUPYIOMNUE — OOOTAIIEHHWE IMOYBBI a30TOM;
UaHOOAKTEPHH.

3HayeHue OakTepuil B KU3HU YEJIOBEKA - MOJOXKHUTEIbHAS POJb B XO3SIMCTBEHHOM
NEeSATENBbHOCTH: MOJOYHOKHUCIbIE, OAKTEpUH OpOXKEHHS; OTpUUATENIbHAS — THUEHHE
NPOAYKTOB NUTaHUs, MATOTCHHbIE OakTepuu BO30ynUTEIH OOJIE3HEH y uenoBeKa,
KUBOTHBIX U pacTeHH. Meroasl OopbObl c Oaktepusimu. Ilactepuzanms,
CTepUIN3aALMs, 1e3UH(PEKIHS.

Ilpakmuxa. Tlpaktuuyeckas pabora Ne 17-19. IloceB u HaOmomeHue 3a POCTOM
Oaxrepuii. bakrepuu 3yOHOTO HaNETA.

bakrepun kaprodeabHOM MarTouKH.

6. IlnecneBblie rpudbI (6 4)

Teopusa. T'puObl mpenctaBUTENM OCOOOTr0 LApCTBAa XUBOM mpuponsl. [lpusHaku
rpuboB. Knaccuduxamus rpudoB. OcOOEHHOCTH MIIECHEBBIX I'PUOOB.

3HaueHue I1uiecHeBbIX TIpuOoB. Jpoxku. CTpoeHHE U POJb APOXIKEH B KU3HU
YEJI0BEKA.

Ilpakmuka. Ilpaktnueckas pabora Ne 20-22. BrelpammBaHue W HCCIEIOBAHUE
mecenu. Mykop, [lennnn.

Bnusinue Temneparypbl Ha poCT IJIECHEBBIX U IPOXIKEBBIX IPUOOB.

7. Bonopocau (8 u)

Teopua. MUKPOCKONIMUECKHE BOAOPOCIM — Tpyllla HU3LWMUX PACTCHUM.
OnHOKJIETOUHbIE, MHOTOKJIETOYHBIE U KOJOHHUaJbHbIE Bojopociu. OcoOeHHoCTH
CTPOCHHSI M KU3ZHEINCATEIbHOCTH. 3HAUECHHWE BOJOPOCIECH B IPUPOAE U KU3HU
YEJI0BEKA.

Ilpaxmuxka. Tlpaktudeckas padorta Ne 23-24. M3zydeHnne oHOKICTOYHBIX BOJAOPOCIICH
10 TOTOBBIM MUKpOIIpEINapaTaM MpernapaTam.

Bonopociu — obutarenu akpapuyma.

8. JIaboparopusi «buonnaukanus (5 4)

Teopus. buounngukauus OKpyxkawiien cpenbl. JluxeHounaukanusa. Krorosoe
3aHSATHE.

Ilpaxmuxa. Tlpaktudeckas pabora Ne 25-26.MccnenoBanre TOKCHYHOCTH OTXOJIOB €
IIOMOIIIBIO OBCA MOCEBHOTIO.

9. Paccka3bl mo omosioruu (20 yacon)

Teopus. buonuka, ee Buabl. HelipoOroHnka. ApXUTEKTypHO-CTpOUTEIbHAsT OMOHUKA.
buorex. buomnmernka. buomumukpus. itorosoe 3anstue.

VYyenunueckas koHbepeHus. «Beinatomuecs ouonorny. «ctopus 6uomorumy.



Konkypc coobmienmit ywamuxcsi. «Moe 1r00uMoe >KUBOTHOE». «17 COBpEMEHHBIX
TEXHOJIOTUH, KOTOPBIE JIFOAU [TO3aMMCTBOBAIIA Y TIPUPOIBDY.

Ilpakmuxa. TlogrotoBka W 3amMTa TBOPYECKUX OTYETOB O MPOBEACHHOMU
UCCIIeI0OBaTENIbCKOM padoTe.

JlanHbIe 3aHATUS TPOBOAATCS B (hopMe KOH(DEPEHIIUU WU KPYIJIOTO CToJA (B TEUCHHE
roja). Yyaiiuecs BBICTYNAIOT C KPAaTKUMU TBOPYECKMMHU OTYETaAMHU MO HM3YYEHHBIM
npo0iieMaM, pacCKa3bIBalOT O PE3yJbTaTaXx CBOMX MCCIIEIOBAHUM.

10. «JIadopaTopus JleBenryka» (5 yacoB)

Teopus. Metonsl HaydHOTO HccienoBanus. JlabopatopHoe 060pyaoBaHuEe U TPUOOPHI
IUTSL HAyYHBIX HccliefoBaHMuil. MicTopus n300peTeHrnsl MUKPOCKOIa, €ro YCTPOUCTBO U
npaBmia paboTel. TexHHKa MPUTOTOBICHUS BPEMEHHOTO MHKpompemnapara. Pucyem
0 MpaBHJIaM: MPaBHUIIa OMOJIOTUYECKOTO PUCYHKA.

Ilpakmuueckue nabopamopnvie padomol:

- YCTpOUCTBO MUKPOCKOIA

- [IpuroToBneHne u paccMarpuBaHUE MUKPOIIPENapaToB

- 3apucoBKa OMOJIOTHYECKUX OOBEKTOB

Ilpoexkmno-uccneoosamenvckasn 0eamenabHOCHLb:

- Munu — wuccnenoBanue «Mukpomup» (paboTa B Tpynmax ¢ MOCIEAyIOIEH
Mpe3eHTaIHeN).

11. IlpakTnuyeckas 6oranuka (16 yacon)

Teopus. @enonornyeckue HaomoneHus. Benenne nHeBHNUKA HaOmonenuil. ['epObapui:
o0opynoBaHuE, TEXHHKa cOOpa, BBICYIIMBAaHMS U MOHTUpPOBKU. IIpaBuna pabota c
ompenenurensaMu (Te3a, aHTtutTe3a). Mopdonornyeckoe onucaHue pPacTeHHl IO
many. Penkue n ucuesaromue pactenus bamkoprocrana.

lIpaxmuxka. Ilpakmuueckue u 1adopamopHvlie padoomol:

e Mopdonoruueckoe onrcaHue pacTeHUMN

o OmnpeneneHue pacTeHud MO repOapHbIM o0pa3iaM U B OE3JTHCTBEHHOM
COCTOSIHUH

e MoHTupOBKa repdoapus

Ilpoekmno-uccnedosamenvckan 0eamenbHOCHb:

e (Coszganue karajnora «BumoBoe paszHooOpazue pacTeHUW MPUIIKOIBHOM
TEPPUTOPUL

e [Ipoexr «Penkue pacrenus KpacHosapckoro kpasi»

12. IIpakTHyeckas 30010rus (7 4acoB)
Teopus.

e 3HAKOMCTBO C CHUCTEMOW »MBOW MPHUPOJBI, L[APCTBAMHU >KUBBIX OPraHHU3MOB.
OTnuuuTeNnbHbIE TMPU3HAKUA >KUBOTHBIX Pa3HBIX LAPCTB M CHCTEMAaTHYECKHUX
TPYIIIL.

e JKu3Hb IKMBOTHBIX: ONpPEACIICHUE JKUBOTHBIX MO CJeAaM, MPOAYKTam
KU3HeAesTeabHOCTH. OnrcaHue BHENTHETO BHUIA KUBOTHBIX MO miaHy. O yem
pPAacCKa3bIBAIOT CKEJEThl >KMBOTHBIX (masieoHTONOorusA). IluimeBble LEMOYKH.
Kuznb xMBOTHBIX 3uMON. [logkopMKa nTuil.

Ilpaxkmuxa.
Ilpakmuueckue u nabopamopHuvie padomoi:



e Pabota 1o omnpeneaeHnIo >KUBOTHBIX

e (CocTaBieHHE MUILIEBBIX LETOYEK

e OmpeaeneHue HKOJIOrMYECKOM TPyl )KUBOTHBIX 110 BHEIIIHEMY BULY

e @ecHonornyeckre HaOMIONEHUS «3UMa B )KM3HU PACTEHUI U )KUBOTHBIX»
IlIpoekmmno-uccnedosamenvckan 0esamenabHOCHb:

e MuHnu — uccnenoBanue «IITHUIIBI HA KOPMYIIIKE

e [Ipoekr «KpacHas kaura ;kuBoTHbIX KpacHospckoro kpas»
13.buonpakruxkym (6 yacos)

Teopus. YueOHO - HCCIIEAOBATENbCKAs NeITeNbHOCTh. Kak mpaBUiIbHO BBIOpaTh
TEMY, ONPEINENUTh LEAb WU 3aJaud HcciieqoBaHus. Kakue CylmiecTBYIOT METOJbI
uccnenoBanuid. [lpaBuma odopmienuss pesynapratoB. VMcrounuku wuHPOpMAUU
(bubnuoteka, uHTEepHET-pecypchl). Kak odopMuTh mNHUCbMEHHOE COOOIIECHUE W
npeseHtanuio. OcBoeHWe U OTpadOTKAa METOJUK BBIPAIIUBAHUS OUOKYJIBTYD.
BrlnonHeHne  caMOCTOSITEILHOTO — MCCIICAOBAHMS TIO  BBIODAHHOMY  MOJYIIIO.
[IpencraBnenne pesynabraroB Ha KoH(pepeHuuu. OTpaboTka MPaKTHUYECKOW 4YacTH
OJINMIHUAAHBIX 3aJaHUM C UEbI0 TUArHOCTUKH MOJTYYEHHBIX YMEHUN U HABBIKOB.
Ilpakmuxa.

Ilpakmuueckue u nadopamopHule padbomoi:

e Palbota c undopmarnueit (mocemeHue OMOINOTEKH )

e  OdopmieHue A0KIaaa U IPE3EHTAUUU IO ONPEACIIEHHON TeEMe

IlIpoexkmno-uccneoosamenvckasn 0eamenabHOCHb:

Moayiab «PU3H0JI0TUA PACTEHUID)
e JIBUKEHHE pACTECHUU
e BiusHMEe CTUMYIATOPOB POCTA HA POCT U PA3BUTHE PACTCHUM
e [Ipopacranue cemsiH
e BiusiHUE TPUIIUIIKU HA POCT KOPHS
Moayab «IK0JIOTrH4eCcKUi NPAKTUKYM»

e OmnpeneneHue CTENEHU 3arpsiI3HEHUS BO3/lyXa METOJIOM OMOMHINKALIUY;

e OrnpeneneHue 3anbJICHHOCTH BO3AyXa B IOMEIICHUSIX

BTOPOM 'Ol OBYUYEHUSA
Ilnanupyemble pe3yabTarhbl:

JIMYHOCTHBIE:
- (opMupoBaHHE€ OTBETCTBEHHOIO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH H
CIOCOOHOCTH K CamMOpa3BUTUI0O M CamMOOOpa30BaHUI0 HAa OCHOBE MOTHBALIUHU K
00y4EeHHIO U MO3HAHUIO

- (opMHpOBaHHE JWYHOCTHBIX TPEICTABICHUN O IIEHHOCTU MPUPOIBI, OCO3HAHUE
3HAYUMOCTH ¥ OOITHOCTH IIOOAJIBHBIX MPOOJIEM YEeJIOBEUECTRA;

- popMupOBaHNE KOMMYHUKAaTUBHON KOMIIETCHTHOCTH B OOIIEHUU U COTPYTHUYECCTBE
CO CBEPCTHHKAMH, CTapIIMMU ¥ MIAIIIMMH B TIpoIecce 00pa3oBaTeIbHON
0OIIIECTBEHHO MOJIe3HOM, Y4eOHO-HCCIIeI0BaTeIbCKOM, TBROPYECKON M JPYTUX BHUIOB
JIEATSIILHOCTH.

MeranpeaMeTHbie:



- ymMeHue palboTaTh C pa3HbIMU HCTOUYHHMKAMU HH(POPMAIMH: TEKCTOM Y4eOHHUKa,
Hay4YHO-TIOMYJISIPHOW JINTEPATypoOil, CIOBapsSMU M CIIPAaBOUYHUKAMHM; aHAJIU3UPOBATh U
OLIEHUBATh MH(POPMAIUIO, TPE0OPa30BBIBATH €€ U3 OHOM (POPMBI B APYTYIO;

- YMCHHUC CO34aBaTh , IPUMCHATDL U HpeO6p330BBIBaTB 3HAaKHW U1 CUMBOJIbI, MOACIIM H
CXCMBbI IJIAA pCIICHUA y‘-I€6HBIX H ITO3HAaBAaTCJIbHBIX 3aJa4

- ymeHue paboTaTh C pa3HBIMH HWCTOYHUKAMH OWOJIOTHYECKOW WH(OopMarim:
HaXOIUTh OMOJIOTMYECKYI0 WH(OpPMAIMIO B TEKCTe YUeOHWKA, HAYIHO-TIOMYJISPHOM
auTeparype, OMOJIOrMYeCKUX CIIOBAPSAX U CIIPABOUHHKAX

IIpeamerHbIe:

-00bsICHEHUE POJIK OMOJIOTMH B MPAKTUYECKON JESATENIbHOCTH JIOAEH; MECTa U poJin
YeJloBeKa B MPHUPOJIE; POJICTBA, OOLIHOCTH MPOUCXOKACHUS U SBOJIIOLIMU PACTEHUN U
KUBOTHBIX (Ha NIpPHUMEpPE COMOCTABICHUS OTAEIbHBIX TPYyIN); POJIM PA3THYHBIX
OpPraHM3MOB B JKM3HU 4YEJIOBEKA; 3HAUEHUS OHMOJOTMYECKOIO PAa3HOOOpaszhs i
COXpaHeHUs] OnocPepbl;

-(bOpMI/IpOBaHI/Ie OCHOB DKOJOTMYECKOM I'paMOTHOCTH ! CITOCOOHOCTH OLCHUBATDb
MMOCICACTBHUA HOCATCIIBHOCTH YCIIOBCKA B IIPHUPOAC, BIIMSHHC Q)aKTOpOB PHUCKAa Ha
30POBLC YCIIOBCKA.

Yuawuecs 6yoym snamo:

yMEET aHAJIU3UPOBaTh, CPABHUBATH, KIIACCUPHUITUPOBATh U 00001aTh (HaKThI U
sBIICHUS. BBISBIATH MPUYUHBI U CIEACTBUS IPOCTHIX SIBICHHM.

yMEET  OCYUISCTBISITh  CpPaBHEHUE, CEpHAIMI0 U  KJIacCH(HKAIHIO,
CaMOCTOSTENIEHO BHIOWpAss OCHOBAaHWS W KPUTECPUU IS YKa3aHHBIX JIOTHYCCKHUX
oTiepanuii; CTPOUTHh KIACCU(PHUKAIIMI0O HAa OCHOBE TUXOTOMHUYECKOTO JecHHS (Ha
OCHOBE OTpULIAHUS).

YMEET CTPOUTH JIOTHUECKOE PACCYXJCHHE, BKIIOYAIOIIEe YCTAaHOBICHHE
MIPUYHHHO-CJICICTBCHHBIX CBS3CH.

yMEET CO3/1aBaTh CXEMAaTUYECKHE MOJEIU C BBIJCICHUEM CYIIECTBEHHBIX
XapaKTePUCTUK OOBEKTA.

YMEET COCTABJIATH TE3UCHI, PA3UYHBIC BUJbI IUIAHOB (MPOCTHIX, CIOKHBIX H
T.11.). [IpeoOpazoBbIBaTh HH(MDOPMAIIHIO U3 OHOTO BHUIA B IPYroi (TaONHITy B TEKCT H
mnp.).
Yuawuecs 6yoym obyuenwi:

YMEET BBIUUTHIBATh BCE YPOBHU TEKCTOBOW MH(POPMAITUH.

YMeeT ompenensTh BO3MOXHBIE WCTOYHMKH HEOOXOJAMMBIX CBEICHUH,
MIPOU3BOJIUTH MOUCK MH(POPMAITNH, AHATU3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTb.
BJIaJICET CPEACTBOM  (POPMHUpPOBAHMS TMO3HABATEIBHBIX  CIY)XKHUT  Y4EOHBIN
Marepual, U Ipek/ie BCEro MpoyKTUBHBIC 3a/laHUs yUeOHUKA.
BBenenune (2 4yac). Bo BBegeHuM ywaniuecs 3HAKOMSTCS C IUIAHOM pabOThl U
TEXHUKOWU 0€30MaCHOCTH MPHU BBIIIOJIHEHUH JTA00PATOPHBIX palOT.
Tema 1. Ilurosiorust u rucrosiorus (15 yacon)
Teopusa. Crpoenue knetku. OpraHouapl. JKU3HEHHBIA LUK KIETKH. KieTku



KMBOTHBIX M PacTeHHMM. ['mcrosoruss — Hayka O TKaHAX. Buapl TkaHew opraHusma
yenoBeka. CBs3b CTpOEHUA U (PYHKIMIA KJIETOK U TKaHEH.

Ilpakmuxa. Jl.p. Nel Crpoenue yBenuuutenbHbIX TpuOopoB. JL.p.Ne2 Hzyuenue
MUKPOIIPENAPATOB pa3inyHbiX KiIeToK. JI.p.Ne3 CpaBHeHHE KIETOK IKHUBOTHBIX,
pactennii, nmpoctedmux. JI.p.Ne4 UN3yuenne Tkaneil opranmsma uyenoBeka. JI.p.NeS5
N3rorosienue Mukpomnpenapara cockoda meku.

Tema 2. OcHOBBI MUKpPOOHOJIOTHM U BUpYycoJoruu (19 yacoB)

Teopus. baxtepuu: cTpoeHHe, pa3MHOXKEHHUE, cUcTemaruka. [lmecHeBblie TpUOBL
Crpoenune. Pasmuoxenme. Cucrtemaruka. [lutanwe u apixanue. ABTOTpOPBI U
rereporpodsl. Jpoxoxu. Xemocunre3 u (ortocuntes. Canporpodsl M Mapa3uTHI.
bakrepuansubie 3a00neBanus. Jleuenue u npodunaktruka. [ puOkoBbie 3a00I€BaHMUS.
JInunass ruruena. Bupyconorus — Hayka o Bupycax. CrpoeHue u (HU3HOJIOTHS
BUpPYCOB U OakTepuodaros. Bupycusie 3aboneBanus. Bupyc CITU/a. \

Ilpakmuxa. Jl.p. Ne6 W3roroBneHue Mukporpenapara 3yoHoro Hanéra. JI.p.No7
N3roToBiieHne MUKpOIpenapatoB Mykopa win neHunwia. JLp.Ne8 HW3yuenwue
TIPOKIAKEH.

Tema 3. IlapasuTtosioruss 1 ummyHuret (18 yacos)

Teopua. VIMMyHUTET U 310pOBbE uUeJIOBEKa. Buapl nmMmyHuteta. MexaHusMm.
Hapymienuss wumvmynutera. Asuieprud. VIMMyHHTET U mapa3urbl. OJKTO- U
supomapasutel. Ux Bunel. IlpucnocoOnenuss k mapasutusmy. I[linockue dvepsw.
Knaccudukanus. Iuxnsl pa3Butus. Kpymible uepBu. Knaccudukaums. L{ukisl
paszButus. [Ipodunaktruka reTbMUHTO30B. DKTOMAPA3UTHI — MIEPEHOCUYUKH PA3TUIHBIX
3aboneBannii. Mansapus. ConHas Ooisie3Hb. Biu, kiemniu, OJIOXUM — NEPEHOCUUKHU
3aboneBanuil. Tud. Uyma. Duuedanut. boprba ¢ mapazuramu.

Tema 4. «MuxoJiorusi. CucreMaruka JieKkapcTBeHHbIX pacrenuii (10 yacos)
Teopus. Muxonorust — Hayka o rpubax. Cucremaruka rpu6oB. lllnsnounsie rpuosbI.
I'pubbr — mapasutel. Mectoobutanus. Mukopusza U cuMOM03. SIMOBUTHIE TPUOHI.
Omnpenenenue smoBuThix TpuboB. IlocnenctBust orpamnenus. Jlewenwe. Ilomb3a
rpudoB.

IIpakmuxka. JlekapcTBeHHbIe pacTeHus. ['onoceMenHble. VX 3HaUeHUE I 310POBBA
yenoBeka. [lokpeitocemennnie. Kimaccudukanusa. PabGora ¢ ompenenuTenbHbIMU
KapTOouKaMu, omnpeaenurenssMu pactenmit. [Ipaktuyeckas pabora «PabGota ¢
ONPEICTUTEIIIMI

Tema 6. Xumusi B neHTpe ecrectBo3Hanus (18 yacos)

Teopus. Xumusi Kak 4acTh ectectBo3Hanus. [IpenMer xumuu. Xumus — 4YacTh
€CTECTBO3HAHUA. B3anMOOTHOLIEHHS 4YelloBEKa M OKpykarouero mupa. lIpeamer
xumuu. Ouzndeckue tena u Bemecrsa. CBolcTBa BenecTB. [[pumeHenune BemecTn
Ha OCHOBE UX CBOMCTB.

HaOmntonenue u SKCEpUMEHT KaK METO/Abl M3Y4YEHHUs €CTECTBO3HAHUS M XUMHH.
HaGmronenne kak OCHOBHOM METOJ] TMO3HAHHUS OKPYXKAIOIIETO MHUpa. YCIOBUS
npoBeneHus HaOmoneHus. ['unore3a. DkcriepuMeHT. BeiBoa. CTpoeHue miamMeHwu.
Ilpaxmuxka. JJabopatopust u 000pyaoBaHUE.

MopnenupoBanue. Monens, MoaenupoBaHue. OCOOCHHOCTH MOJIEITUPOBAHHS B
reorpaduu, pusuke, onomornu. Monenu B Ouonoruu. Mymsoku. Monenu B Gpusuke.
OnextpodopHas MammHa. [eorpaduueckue MoAenu. XUMHUYECKHUE MOIEIH:



npeAMeTHble (MOAENM aroMa, MOJEKYJ, XHUMHYECKUX U  MPOMBIILICHHBIX

NPOU3BOJICTB), 3HAKOBBIC, WJIM CUMBOJIbHBIC (CHMBOJIBI 3JEMEHTOB, (OPMYIIBI

BEIIECTB, YPABHEHUS PEAKIINA).

XuUMHUYecKue 3HaKu U HOpMYJIbl. XUMUUECCKUM dJIEMEHT. XUMHYECKHe 3HaKu. Mx

o003Ha4YeHne, Npou3HoIleHue. Xumuueckue (opmynsl BemecTB. IIpocTbie u

cioxkHble  BemectBa. Muaexcet u kodpduumentel.  KadecTBeHHBI U

KOJINYECTBEHHBIN COCTAB BEIIECTBA.

Xumusg u  (pusuka. YHHUBEpCAIbHBIA XapakTep MOJOXKEHUH MOJEKYISIPHO-

KUHETHYeCcKol Teopuu. I[loHATHS «arom», «MoleKyna», «uoH». CrpoeHue

BelecTBa. Kpucraiummueckoe cocTtosHue BemecTBa. KpucTaummyeckue pereTku

TBepabiXx  BemectB.  Juddysusa.  bpoyHoBckoe — nBmwxkenuwe. — BemectBa

MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHMUSL.

ArperatHbie cocTOsiHUSI BellecTB. [loHATHE 00 arperaTHOM COCTOSIHUM BEIECTBA.

duznueckue W XUMHUYECKHE sBIeHUA. [a3000pa3Hble, >KUIKUE U TBEPIbIC

BelecTBa. AMOpQHBIC BEIIECTBRA.

Xumust u rteorpadus. Crpoenue 3emiud: sapo, MaHTHs, kopa. Jlutocdepa.

MuHepanbl ¥ TOpHBIE MOPOABLL. MarMaTu4ecKkue U 0caouHble (HEOpraHUuYeCKue u

OpraHUYECKHE, B TOM YUCJIE U TOPIOYUE) MOPOIBI.

Xumust 1 6uonorusi. XMMUYECKUN COCTaB KMBOM KIIETKH: HEOpraHu4yeckue (Bojaa u

MUHEpaJbHBIE COJM) W OpraHudeckue (OCNKH, >KUPBI, YIJICBOJbI, BUTAMHUHBI)

BellecTBa. buonornyeckast posib BOAbI B KUBOM KieTke. DoTocuHTE3. XITOPOPHUILIL.

buonornueckoe 3HaueHHE IKHUPOB, OEIKOB, A(MUPHBIX Macels, YIJIEBOJAOB H

BUTAMHWHOB JIJISl )KU3HEAEATEIIbHOCTH OPTaHU3MOB.

KauecTtBennbie peakunm B xumud. KadecTBeHHble peakinuu. Pacro3HaBaHue

BEIIECTB C TIOMOIIPI0 KAYECTBEHHBIX PEAKIMN. AHAIUTUYECKAN CUTHAJ.

OrnpenensieMoe BEMIECTBO U PEAKTHUB Ha HETO.

Texnuka 6e3omacHOCTH. Mepbl OKa3aHUs MEPBOW TOMOIITH.

O6opynoBanre xuMu4eckoil sabdoparopuu. Jlaboparopnas mocyna. PeakTuBbl.

OcobeHHocTupaboThl B Ta0OpaTOPHUH.

Pacrionoxkenne  3JeKTpUUYECKHUX BBIKJIFOUATENIEH,  BOJIOMPOBOJHBIX
KPaHOB, CpEACTB MOXApOTYIICHUSI, MEIUIMHCKON anTeuyKu

MepBOIl MOMOIIM B KAaOWHETE.

JdemoncTpanuu

- Komneknus pa3nuvHbIX MpeaMeToB Wian (Gororpaduii IpeaIMeTOB W3 ATFOMUHUS
JUTSI WIDTIOCTPAITUU UCH «CBOWCTBA — MPUMEHEHUEY.

- YyebHoe oOopymoBaHuE, UCTIONB3yeMOe Ha ypokax (hu3uKku, Ouonoruu, reorpaduu
U XUMUH.

- DnexrpodopHas mammuHa B aecTBuu. [eorpaduyeckue monmenu (rmolyc, Kapra).
buonornyeckne Momenn (MyJIsKd OPTaHOB M CHCTEM OPTaHOB PACTEHUH, )KUBOTHBIX
U denoBeka). Duznueckne W XUMHYECKHE MOJETH aTOMOB, MOJIEKYJ BEIIECTB U
KPUCTAJUIMUECKUX PELIETOK.

- OObEeMHbIE U IIAPOCTEPIKHEBBIE MOJEIN BOJbI, YIIIEKUCIOTO U CEPHUCTOrO ras3os,
MeETaHa.

- OOpa3ipl  TBEpPABIX  BEMIECTB  KPUCTAIIMYECKOTO  CTpoeHus. Mopenu



KPUCTAJNIMYECKUX PEUIETOK.

- Boma B Tpex arperatHbIX COCTOSHUAX. KoJIeKuMs KpPUCTAJUIMUECKUX U
aMOp(HBIX BEUIECTB U U3JCIUN U3 HUX.

- Konnekuust MuHepanoB (Jia3ypuT, KOPYH/I, XadbKOMUPUT, (IIFOOPUT, TAJIUT).

- Komnekiust ropHbeIX mopoll (FpaHMT, pa3iuuHble (OPMBI KaJlblIUTa — MeEJl,
Mpamop, U3BECTHSIK).

- Konnekuus roprounx nckonaeMoix (HeTh, KAMEHHBIN YTOJIb, CJIAHIIBI, TOP]).

JleMOHCTPaIlMOHHBbIE IKCIIEPUMEHTBI

- Hayunoe nabmtonenue u ero onucanue. MzyueHue cTpoeHus MiIaMeHHU.

- CiupToBasi HKCTpaKuus XJI0poPuiLia U3 3eJIE€HbIX JUCTHEB PACTCHHM.

- «IIepennBanue» yIIIEKUCIIOrO Ta3a B CTAKaH HAa YPaBHOBELIEHHBIX Becax.

- KauectBennas peakuus Ha kuciopo. KauecTBeHHast peakiys Ha YITIEKUCIBIN ras3.
JlaGopaTopHbie ONBITHI

- Pacnpoctpanenue 3amaxa OJIEKOJIOHA, IyXOB WM JE€30/I0paHTa Kak IpoLecc
g dy3un.

- Habnronenrne OpoyHOBCKOTO JIBH>KEHUSI YACTUYEK YEPHOM TYIIU MO MUKPOCKOIIOM.
- {uddy3ust nepmanranara Kajius B XKeJIaTUHE.

- OOHapyxeHue 3pUPHBIX MACEI B aleIbCUHOBOM KOPOUKE.

- I3yuenue rpanuTa ¢ moMoIbi0 YBEJINYUTEIBHOTO CTEKIIA.

- Onpezenenue coiepKaHus BOJbl B PACTEHUU.

- OGHapy>keHue Macia B CEMEHax MOICOJIHEYHHKA U TPEIIKOT0 opexa.

- OGHapy>xeHue Kpaxmana B NIIEHUYHOU MyKe.

- B3zaumoneiicTBue acKOpOMHOBOW KHUCIOTHI C ioaoM (ompezaenenue ButamuHa C B
Pa3TUYHBIX COKaX).

- [IpoyBaHuME BBIIBIXaEMOTO BO3lyXa YEPE3 U3BECTKOBYIO BOLY.

- OGHapy>KeHUe U3BECTKOBOM BOABI CPEAM PA3IMUHBIX BEIIECTB.

JlomaniHue onbITHI

- I3roToBnenue Moaenei MoaeKyil XMMAYECKUX BEIIECTB U3 IIACTUIINHA.

- Huddyzus caxapa B Boje.

- OMBITHI ¢ TyCTON 3aKPHITON IJIACTUKOBOUM OYTHUIKOM.

- OOHapy»)eHue Kpaxmalia B IPOAyKTaxX MUTAHHUS; TOJTOKaX.

Ilpakmuueckaa padoma Ne 1-2. 3HaKOMCTBO C JaOOpaTOPHBIM OOOPYIOBAHHEM.
[IpaBunaTexnuku 6e3omacHocTH. «lllecTh mpaBUil TEXHUKHU OE30MTaACHOCTI.
Ilpakmuueckaa paboma Ne 3-5. «TurnoBbie TpaBuiIa TEXHUKHU JaOOPATOPHBIX PabOT.
JlaboparopHoe obopynoBaHue u nocyaa. Pabora co cnupToBKoi, ¢ BecaMu, MEpHOM
nocynoi. Apeomerpbl. Pabora ¢ xumuueckumu peaktuBamu. OdopmileHue xoaa
AKCIIEPUMEHTA U €ro pe3ynbraToBy. «Habmoaenue 3a ropsmieit cBeuoil. YcTpoicTBO
1 paboTa CIUPTOBKUY.

Tema 6. Tn 00bIYHBIE HEOOBIYHBIE BemecTBa (19 yacos)

Teopus. BemecTBa BOKpPYT HAac, X 3HAYCHUE IS YEIOBEKa.

Porb moBapeHHON coauM B OOMEHE BEIIECTB YEJIOBEKa M KUBOTHBIX. CojeBoi
OanmaHc B opranuzMeuesnoBeka. [lonydyeHne moBapeHHON COMIM U €€ OYHCTKA.
Kpucrannsl Oonpinme u manenpkue. Kak pactyt kpuctamib? MeTonbl BeIpaliiBaHUs
KpHUCTAJIOB.



I'mopocdepa. KpyroBopor Boasl B MNpUPOAE, €ro 3HAYECHHWE B COXPAHCHHUH
IPUPOTHOTO PABHOBECHSI.

Bona. Boga B macmrabe ruranetsl. Boma B opranusme yenoBeka. [IpecHas Bona u ee
3anachl. JKOJIOTUYECKUE MPOOIEMbI YUCTON BOJIBI.

XectkocTe BOmbI, BUABL. MeETOmbI, TpPUMEHSEMBbIC JJIsI OYUCTKHA BONBI, HX
3¢ GeKTUBHOCTD. UTO Takoe KUCIOTHBIC TOKIU U Kak OHH oOpa3ytorcs? PogHUKOBEIC
BO/IBI.

Ilpakmuka. Ilpakmuueckaa padoma Ne6-8.«OuncTka 3arps3HEHHON MMOBApPCHHOU
coiii. BeIpamuBaHueKprCTAIIIOB ITOBAPEHHOM COJIH.

BrIpamuBanue KpUCTAIJIOB METHOTO U KEJIE3HOTO KyIOPOCOB METOAOM MEIJICHHOTO
MCIIapEHUS HACBIIIIEHHOTO PACTBOPAY.

Ilpakmuueckan padboma  Ne9-11:«CnocoObl  ouncTkd  Boabl. CpaBHEHHE
BOJIONIPOBOJHON M TEXHUYECKOW BOJBI IO 3amaxy, [BETY, MPO3PayHOCTH, TUIOTHOCTH,
pH, ompenenenuio Temmeparypbl KWUIEHHS BOJbI, HAJIWYUIO OCaJKa IOCTe
OTCTaWBaHUS, IPUTOTHOCTH JJIA UCTIONBb30BaHus. VccienoBanrue 0caakoBy.
Ilpakmuueckaa paooma Nel2-13:«OnpeseneHre U yCTPAHEHUE KECTKOCTH BOJIBI.

IIpumeuanue: O4YUCTKa BOIBI OT TBEPABIX MPUMECEH, OT KUAKUX M Ta3000pa3HbIX
BemecTB. (B3pecu: mecoxk + H,O; men + H,0O; macno + H,0; H,O + uepnwmia,
BOPOHKa, (PUIIBTP, KOJIOA, JeNUTebHAsI BOPOHKA, BhINIApUTEIbHAS Yalllka, CIIUPTOBKA,
CIIUYKH, JepKaTesb JJs NpoOUpKH, MpoOupku.) XKecTKocTh BOABI: MOCTOSHHAS,
BpeMeHHas, obOmas. CrnocoObl ycTpaHEHHUsI KEeCTKOCTH Bojabl. (OOpasibl BOJIBI;
Na,CO3z;, Ca(OH),, narpeBaHue, CIHUPTOBKA, CIHUYKH, JAEpKaTeldb IS MNPOOUPKU,
MPOOUPKHU.)

Tema 7. SIBjienus, npoucxoasmue ¢ Bemecrsamu (11 yacos)

Teopusa. Paznenenue cmeceir. CocoObl pasfeneHus cMeceid M OYMCTKa BEIECTB.
HexkoTtopeie mpocreiimme cnocoObl pa3aeieHus CMECEH: MPOCCHUBaHKE, Pa3/ICIICHHUE
CMecel TTOPOIIKOB XKeJie3a U Cephbl, OTCTAUBaHUE, JEKaHTAIMsI, IIEHTPU(PYTHPOBAHHE,
paseieHre C MOMOIUIBIO0 JIETTUTENbHOM BOPOHKHU, (pribTpoBanue. dunbTpoBanue B
nabopatopuu, ObITy W Ha mnpousBoicTBe. llonste o dunpTpare. AxcopOrus.
[Tonsitue 06 amcopOuuu u agcopOeHTax. AKTHBUPOBAHHBIA Yrojb KaK BaKHEHIIIHIA
a7IcOpOeHT. YCTPOMCTBO MPOTHUBOTasa.

Jluctunnsuus, Wik neperonka. Juctmuianus (meperoHka) Kak mporecc BbIICISHUS
BEIIECTBA U3 JKUJIKOM cMecH. JIMCTHIMpoBaHHas BoAa U 00JAacTU €€ PUMEHEHUS.
Kpucrammmzauuss wiu  BbiapuBanue. Kpucrammuzamuss U BbIIIApUBaHUE B
nabopaTopuu (KpUCTAIIU3aTOpbl U (QappopoBble YAIIKK JJIsi BbIIAPUBaHUS) U
npupoge. Ileperonka Hedtu. Hedrenpoaykrel. dpakiimoHHas MEpPeroHKa >KUIKOTO
BO3/yXa.

XUMHUYECKUE PEAKIMU. YCIIOBUS MPOTEKAHUS U MTPEKPALIEHNUS] XUMUYECKUX PEAKIIUHM.
XUMHUYECKUE PEAKIMU KaK MPOILecC MpEeBpalleHUs] OAHUX BEUIECTB B ApPYyrHeE.
VYcnoBust mpoTekaHuss XUMUAYECKUX peakinil. ConpuKoCHOBEHUE (KOHTAKT) BEIECTB,
HarpeBanue. Karanuzarop. MaruOurop. YnpasneHue peakusiMu rOpeHusl.
IIpyu3naku xuMmudeckux peakuui. [Ipu3HakM XMMHYECKMX pEaKUui: W3MEHEHME
1[BE€Ta, 00pa30BaHUE OCa/Ka, PACTBOPEHHE IMOJyUYEHHOTO OCajKa, BBIJCICHUE Ta3a,
NOSIBJIEHUE 3arlaxa, BbIICJICHUE U HU MONIOIEHUE TEIJIOTHI.

JdeMoHCcTpanuu



Ounptp LloTrTa. Boponka broxuepa. YcTanoBka i1si GuIbTPOBaHUS MO BAKYYMOM.
PecnimparopHbele Macku M MapieBble NOBSA3KW. [IpoTuBOras m €ro ycTpomcTBo.
Komnexknus «HedTs 1 HEPTENPOIYKTHI.

JIeMOHCTPAalMOHHbIE IKCIIEPHMEHTHI

Pa3nenenue cmecn Moponika cepsl U KEJIE3HBIX OIMIIOK.

Pa3nenenue cmecn oponika cepsl ¥ Mecka.

Pa3nenenue cMecu BOABI M PACTUTENBHOIO Maciia C IMOMOIIBK LEIUTEIbHOU
BOPOHKH.

- [lonyyeHne AMCTUIUIMPOBAHHOM BOJBI C IOMOIIBIO JIAOOPATOPHON YCTAHOBKH IS
IIEPETrOHKH KUJKOCTEH.

- Paznenenne cMecu nepmaHranara v JUXpomara Kajus ciocoO0M KpUCTaNIA3alUu.
- B3aumopeiicTBue jkene3HbIX ONMUIIOK U MOPOILKA CEPhI IPU HArpEBaHUU.

- IlonyuyeHue yIieKUCIOro ra3a B3aMMOJIEWCTBUEM MpamMopa C KHUCIOTOM U
0OHAapyKEHUEETO C MOMOILbIO U3BECTKOBOM BOJIBI.

- Karanutnueckoe pazioxeHue NEePOKCHIa BOAOPOJA (KaTain3arop
mrokcuamaprania (1V)).

- OOGHapy>keHHue pacTBOpa ILEJI0UYH C IOMOIIBI0 HHANKATOPA.

- BzanMopeiicTBue pacTBopa NepMaHIaHara Kajlus M pacTBOpa IUXpoMara Kajus ¢
pacTBOpPOM Cylib(hUTa HATPUS.

- BzaumogeiicTBue pacTBopa nepmMaHraHata Kajaus ¢ aCKOpOMHOBOM KHCIOTOM.

- B3anmopeiicTBue Xjopuaa jkeiue3a ¢ HKEJITOM KPOBSHOW COJIBI0 M THAPOKCHUIOM
HaTpusl.

- BzaumoneiictBue ruapokcuaa xxenesa (I11I) ¢ pactBopom CoistHON KUCTOTHI.

IIpaxmuxa. JlabopaTopHbIe ONBITHI

- AnicopOnus KyKypy3HbIMU MaJIOYKaMU MTAPOB MaXy4yuX BEIIECTB.

- I3ydenune yCcTpOorCTBA 3aKUTAJIKU Y TUIAMECHHU.

JlomaniHue onbIThI

- Paznenenne cMecH cyXxoro MOJ0Ka U pe4HOIO MECKa.

- OTcTanBaHue B3BECU MOPOIIIKA JIJIsl YUCTKHU MOCY/IbI B BOJE U €€ JeKaHTalUs.

- AncopOLys aKTHBUPOBAHHBIM YTIIEM KPACSIIUX BEUIECTB MENCU-KOJIbI.

- PactBopenue B Bone Tabnetku acnupuna YIICA.

- [IpuroroBieHne U3BECTKOBOM BOJBI U OIIBITHI C HEM.

- N3yuenne coctaa CMC.

Ilpakmuueckaa padoma Ne 14. BplpanuBaHue KpUCTAIOB COMM  (JOMAIIHUMA
HKCIIEPUMEHT).

Ilpakmuueckan padoma Ne 15. Ouuctka nNoBapeHHOU COJH.

Ilpaxkmuueckan padoma Ne 16. VIzyuenue npoiiecca KOppO3uu xKeesa.

Tema 8. Paccka3bl mo xumum (11 gacos)

Yuenuueckan konghepenyua. «Bpiaaronmecs pycckue ydeHble-XUMUKN». «Mctopus
XUMUN.

Koukypc coobwenuit yuawguxca. «Moe 10OMMOE XMMUYECKOE BEIIESCTBOY
(OTKpBITHE, TOTyYEHUE U 3HAUCHHE).

Koukypc yuenuueckux npoexmoe. KOHKypC TOCBSIIEH HU3YYEHHIO XUMHUYECKHX
peakuuii. IlogrotoBka W 3ammra TBOPYECKUX OTYETOB O  IPOBEICHHOMN



HCCIIEOBaTENhCKON paboTe.
JlaHHble 3aHATHS MPOBOAATCS B (QOpME «KPYIIOrO CTOJa» WM IIKOJIbHOU
KOH(pepeHIMH (B TeYEHUE rojia). Ydaiiuecsl BHICTYNAIOT ¢ KPATKUMHU TBOPUYECKUMU
OTYETaMU IO M3YYEHHBIM IMpoljemMaM, pacCKa3bplBalOT O pe3ylbraTax CBOMX
HUCCIICJOBAaHUM.
Tema 9. Xumus B obITy (13 yacoB)
Teopus. Bunbl O6ITOBBIX XUMHUKATOB. MbBLIO 1 Moromue cpeacTtBa. Coiu U MmeI04YH B
COCTaBE MOIOIIUXCPEACTB. XUMUYHUCTKA HA JOMY.
KectkocTe Bombl. YMsardenue Bonabl. Coma nuiieBas WM ABYYIVIEKUACIbIA HAaTpUW U
ero cpoicTtBa. OmnacHbli Opar NMUIIEBOM COABI — COJA KaJdbLMHUPOBaHHAs. Yem
MOJIe3HA MUIIIEBAst CO/Ia U MOXKET JIMOHA OBITh OMACHOM.
XuMHust 1 npurotosiieHre nuinn. CTONOBBIM YKCYC M YKCycHas scceHuus. CBoiCTBa
YKCYCHOMKHCIIOTHI U €€ (PU3NO0JIOTHYECKOE BO3ECHCTBHE.
Xumus 1 ofiexaa. BoloOKHO Moj yBETUYUTEIBHBIM CTEKIIOM.
AnTeuHbl og U ero cBoicTBa. Ilouemy 1o HaIo aepxkaTh B IUIOTHO 3aKYIIOPEHHON
CKJISTHKE.
«3enéHKa» Wik pacTBOp OpUIUIMAHTOBOTO 3eseHoro. HeoObruHble CBOMCTBAa OOBIYHOM
3€JICHKHA. ACTIMPYH WM aleTHICAIUIMIOBAsE KACIIOTA U €r0 CBOMCTBA. UTO monesHee:
acriupuH win yrncapuH. [lepekuch Bomopona u ruaporneputT. CBOWCTBa IEPEKUCH
BOAOPOJA.
IlepmMaHranar Kkanwsi, MapraHUOBOKHCIBIA KWW, OH K€ — «MapraHUOBKay.
HeoObluHble cBOMCTBA MapraHUOBKUA. Kakyl0 OMacHOCTb MOXET MPEACTaBISAThH
MapraHioBKa.
Hyxna nu B nomamHeil anteuke OopHas kuciora. CTapbie JIeKapcTBa, Kak ¢ HUMHU
MOCTYNUTh. Yero He XBaTaeT B BallleH allTEuKe.
lIpakmuxa. Ilpakmuueckasa padoma Ne 17:13yueHue TEKCTUIBHBIX BOJIOKOH MO
koJutekuuu. [IpocTeitime crocoObl onpeeieHus TUIa BOJIOKHA.
Ilpakmuueckan paboma Ne 18:Ynanenue nsaTex.
Ilpakmuueckaa padoma Ne 19:VYnaneHre HaKUNU C SMAIUPOBAHHOW MOCYIbl U
MpeNoTBpalleHHE €€ 00pa30BaHus (JIOMAIIHUI YKCTICPUMEHT).
Ilpakmuueckas paooma Ne 20 HeoOBIYHBIC OTIBITHI.

TPETHUI I'OJl OBYUEHUSI

IIpeameTHBIE pe3yabTATHI:
JIMYHOCTHBIE:
- XapaKTepru30BaTh YPOBHHU OpraHU3AlMMU KUBOM MAaTEPUU U HAyYHbIE JUCLUUILIVHBI,
3aHUMAIOIIMECA U3YUYECHUEM IIPOLIECCOB KU3HEAECATEIPHOCTH HA KaXKJA0M U3 HUX;
aHAJIM3MPOBAaTh XMMHYECKUMH COCTAaB JKHMBBIX OpPraHU3MOB, BBIBIISATH  POJIb
XUMUYECKHUX
AIIEMEHTOB B 00pa30BaHUM OPraHUYECKUX MOJIEKYJ;
OLICHMBATh 3HAYeHHWE OHBOMOUMOHHOW Teopun JK.b. Jlamapka mis pasButus
OMOJIOTHH;
- XAapaKTEepU30BaTh NPEANOCBUIKM BO3HUKHOBEHHs JBOJIOLUMOHHOW Teopun Y.
JlapBuHa;
OLIEHMBATh CBOWCTBAa MOPOJ JIOMAlIHUX JKMUBOTHBIX W KYJBTYPHBIX PACTEHUH IO
CPaBHEHUIO C JUKUMHU MPEAKAMU; JaBaTh OLIEHKY €CTECTBEHHOTO 0TOOpa Kak



pesyabTara 00phObI 32 CYIIIECTBOBAHNE,
MeTtanpeaMeTHblie:

OBJIAJCHHUEC COCTAaBIAOIINMUA I/ICCHCI[OBaTCJIBCKOﬁ u HpOGKTHOfI ACATCIBbHOCTH.
YMCHHUC BHUICTH HpO6JI€My, CTaBHUTb BOIIPOCHI, BbIABHUI'ATb THIIOTC3bI, Oa4BaATb
OIIPCACIICHUA IIOHATHAM, KJ'IaCCI/I(l)I/IHI/IpOBaTB, Ha6J'IIOI[aTB, IMPOBOAUTDH
OKCIICPUMCHTHBI, JCJIAaTb BBIBOJAbBI MW 3dKIIIOYCHUA, CTPYKTYPUPOBATH Marcpuall,
O6’E>HCHHTI>, JOKa3bIBaTh, 3alIMIIATG CBOU MACH,

yMEeHHE paldoTaTh C pa3HbIMU HUCTOYHUKAMU OHOJIOTMYECKOM HWHGOpMALINH,
aHAJIM3UPOBaTh MU OICHUBATh HH(OPMaIMIO, MPeoOpa3oBbIBaTh MHPOPMALUIO U3
OIHOMU (POPMBI B IPYTYIO;

YMCHHUC aJICKBATHO MCIIOJIb30BATh PCUCBLIC CPCACTBA MJII OUCKYCCHHU H
AprymCcHTanuu CBOEH IMO3UH, CPABHUBATDL PA3HBIC TOUKH 3PCHUA, APTYMCHTHPOBATDH
CBOIO TOYKY 3pCHUS, OTCTAUBATHh CBOIO IMO3UIHNIO.

IIpeamerHbIe:

¢ pa3indYCHUC Ha Ta6JII/ILIaX yacTeu u OpraHonaoOB KJICTKH, Ha JKHBbIX 00BCKTaxX H
Ta6JIHIIaX OpraHoB HIBCTKOBOI'O paCTCHHA, OPraHOB M CHUCTCM OPIaHOB XHWBOTHLIX,
HauoOoee PacipoCTPaHCHHBIX paCTeHI/Iﬁ N JOMAaIIHHUX XHWBOTHBIX, C’bCI[O6HI>IX )51
SAAO0OBHUTBIX I’pI/I6OB; OITaCHBIX JJIs 4CJIOBCKA paCTeHI/Iﬁ H ) KUBOTHBIX,

®* CpPaBHCHHUC OMOJIOTHYECKUX OOBEKTOB M npouneccoB, YMCHHUEC JCJIaTb BbIBOALI U
YMO3AaKIOYCHUS Ha OCHOBE CPABHCHU A,

* BBISIBIICHHE MPUCIIOCOOIEHUN OPraHu3MOB K Cpejie OOMTaHUsl; B3aUMOCBS3EH MEX Ty
OCOOEHHOCTSIMU CTPOEHUS KJIETOK, TKaHEeH;

* OBJAJEHUE METOJaMU OHWOJIOTHUECKOW HayKW: HaONIOJeHue W OIHUCaHUue
OMONOTHYECKNX  OOBCKTOB W TPOIECCOB;,  IMOCTAHOBKA  OMOJOTHYECKHX
AKCIIEPUMEHTOB M OOBSICHEHUE MX PE3YJbTATOB.
Yuawuecs 6yoym snamo:

YMEET OIPEACINATh MOHATHSA, (DOPMHUPYEMBIC B MPOIIECCE U3YUCHHUS TEMBI;

yMeeT KIacCu(UIMPOBaTh W CaMOCTOSITEIbHO BBIOMpPATh KPUTEPUU  JUIS
KJIacCU(UKAITUH;

BJIQJICIOT CaMOCTOSTEIbHBIM (hOPMYITUPOBAHUEM MPOOIEMBI HCCICIOBAHUS H
COCTABJIATh TOATAMHYIO CTPYKTYPY OYyIYIIETO CaMOCTOSITEILHOTO UCCIIEIOBAHMS;

JIEMOHCTPHUPOBATH ONITUMAJIbHBIE CIIOCOOBI IEUCTBHUM B paMKaX MPEJIOKEHHBIX
ycioBU W TpeOOBaHWW M COOTHOCHTH CBOM JICUCTBUS C TUIAHUPYEMBIMH
pe3yabTaTaMHUIIPH BBITOJTHCHHUH JJA0OPATOPHBIX U MTPAKTHICCKUX PadoT;
Yuawuecs 6yoym obyuensi:

yMEEeT YCTaHABIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXIY COOBITUSMU,
SBIICHUSIMU;

yMEET MPUMEHSITh MOJIEIN U CXEMBI JIJI pelIeHUs] yUeOHbIX U MO3HABATENIbHbIX



3azay;

BJIAJCET IPUEMAMH CMBICJIOBOIO UTEHMS, COCTAaBIIATh TE3UChl M ILIAH-
KOHCIIEKTHI 10 pe3yJbTaTaM YTEHUS,

JEMOHCTPUPYET OPraHU3alMI0 Y4YeOHOTO COTPYIHMYECTBA M COBMECTHYIO
NEATEIBHOCTh C YUYUTEIIEM U CBEPCTHUKAMU;

yMEET MCMOIb30BaTh UHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHUU TIPH
MOJITOTOBKE COOOIIEHUM, MyIbTUMEAUNHBIX TPE3EHTAIINN;

YMEET JEMOHCTPHUPOBATh HSKOJOTUYECKOE MBIIUIEHHE M IMPUMEHSATH €ro B
MMOBCEAHEBHOM KU3HU
BBenenue (2 yaca) Bo BBeaeHMM ydJammecss 3HAKOMSTCS C IUIAHOM palOTHI |
TEXHUKOM 0€30MacHOCTH MPH BHITIOJIHEHUH Ja0OPaTOPHBIX padoT.
Paznen HHurosorus. (24 yaca)
Teopus. Tunvt knemounou opzanuzayuu. ( 4 yaca) KieTku npOKapuOTHYECKOTO
tuna. CTpyKTypHO-(YHKIIMOHANIbHAs OpraHU3alMsl HYKAPUOTUYECKOW KIIETKHU:
pacTuTenbHas v )KuBOTHad. [IpuHumn koMmnaprMentauuu. buonornyeckas MmemOpasa.
CrpoeHue TUNWYHOW KJIETKM MHOTIOKJIETOYHOTO OpraHusMa. MexXKIeTOYHbIe
KoMMyHHUKauu. [Ipaktuyeckas paboTa: CpaBHUTEIbHBIN aHAIN3 TPOKAPUOTUUECKUX,
JYKapUOTUYECKUX PACTUTEIIbHBIX, 3YKAPUOTHUECKUX JKMBOTHBIX KJIETOK M KIIETOK
MHOT'OKJIETOYHOTO OpPTraHHu3Ma.
dopma  opeanmuzayuu:  TIapHas,  KOJUIGKTMBHas,  IpakTHYeckas  pabora:
CPaBHUTENbHBIA aHAU3 MPOKAPUOTUYECKHUX, HYKAPUOTUUYECKUX PACTUTEIbHBIX,
AYKapUOTUYECKHUX KUBOTHBIX KJIETOK M KJIETOK MHOTOKJIETOYHOTO OpraHu3mMa.
Buowi Odeamenvnocmu: caMOCTOSITENIBHOE BBIJCICHHE W (QOPMYIMPOBAHUE LIETU
MPaKTUYECKON pabOThl; MOUCK M BbIAEIEHUE HEOOXoAMMOW HHGOpPMALMK IS
COCTaBJICHUS] CBOJHOM TAaONMIIbI; CpaBHEHHUE, KIAacCU(UKAIUSA Pa3IMYHbIX KJIETOK MO
BBIJICJICHHBIM ITPU3HAKAM.
Cmpoenue npokapuomuueckou kiemku (8 uacog). ®opma npokapuot. CTpykTypa,
XUMHUYECKHM cOoCTaB M (YHKIUU KOMIIOHEHTOB IPOKAPHUOTUYECKOM KIIETKH.
Kiterounast crenka. Kamncynsl, cau3ucTble ¢oM M 4exibl. KITyTUKA M MEXaHHU3MbI
newkeHust. Bopcunku. MemOpansl. [{uto3oms 1 pubocombl. ['eHeTnyeckuii amnmapar.
PocT 1 cnoco6s1 pazmMHOXkeHUs. BHyTpuLMToniazMaTiuecKie BKIFOUEHUS.
Ilpaxmuxa._lpakTudeckas paboTa: BbIAENIEHUE, OKpallMBaHUE, (DUKCHPOBAHUE,
CpaBHUTEIbHAS XapaKTEpUCTUKA  YKCYCHO-KHCJIBIX, MOJIOYHOKHUCIIBIX U
MAaCJISTHOKUCIIBIX OaKTEpHil.
Dopma opeanuzayuu: TapHas, KOJJIEKTUBHAs, MPaKTUYECKass paboTa a: BbIACIICHUE,
OKpallMBaHue, (PUKCUPOBAHUE, CPABHUTENbHAS XapaKTEPUCTHKA YKCYCHOKHUCIBIX,
MOJIOYHOKHCIIBIX U MACISTHOKUCIIBIX OaKTEpHiA.
Buowi Odeamenvnocmu: caMOCTOSITENIBHOE BBIJCNICHHE U (QOPMYIMPOBAHUE LIETU
MPaKTUYECKOM paboThl; TMOUCK U BBIJEICHUE HEoOXoauMon wuHbOpMaIUU IS
COCTaBJICHUSI CBOJHOM TaONMUIbl; CpaBHEHWE, pPAa3JIMYHbIX BHAOB OakTepHil MO
BBIJICJICHHBIM ITPU3HAKAM.
Cmpoenue rykapuomuyeckoii kiemku (7 vacos). HapyxxHasi nuToIia3mMaruieckas
MeMOpana. Crienuann3upoBaHHbIE CTPYKTYpbl MOBEPXHOCTH KiIeTOK. OcoOeHHOCTH
CTpPOEHHUSl KJIETOYHBIX 00ojouek pacteHuil. Paroumrto3. I[IuHommto3. OcHOBHOE
BEIIECTBO IUTOIUIa3Mbl. MUKpPOTPYOOUKH. DHJIIOIIIa3MaTH4ecKasi ceTb. PuOOCOMBI.




Komnnexke lompmkn. Mutoxonapuu. JInzocomel. Knerounsmi nenrtp. Ilmactupusl.
Bakyonu pacTuTenbHbIX KIeTOK. OpraHouasl ClieliMaabHOTO Ha3HaueHus. KineTtouHbie
BKJIIOUEHUS. S1po: 000104YKa, SIAEPHBINA COK, SIPBILIIKO, XPOMOCOMBI.

@opma opeanuzayuu: KOJUIEKTUBHASA, JOKJIAJbl YyYallUXCs C HCIOJIb30BaHUEM
KOMIIBFOTEPHBIX TEXHOJIOTHIA.

Buovr  Odesmenvnocmu: TIONCK UM BBIJEJIEHHE HEOOXOIUMOM HHGOpMAIIUY;
NpUMEHEHUE METOJI0B HMH(POPMAIMOHHOTO TOWUCKA, B TOM YHCIE€ C IOMOIUIBIO
KOMITBIOTEPHBIX CPEACTB; IUIAHUPOBAHUE YUEOHOTO COTPYIHHYECTBA C yUUTEIEM U
CBEPCTHUKAMU — OIpeJeieHne 1ened, (yHKIUHA y4acTHHKOB, CIIOCOOOB
B3aUMOJICHCTBHS TPU MOATOTOBKE JOKJIAAOB. PerynsiTopHble MeXaHH3MBbl KIIETKH.
OO6muit agantannoHHbi cuaapoM. [loHsTHE cTpecca. 3aBUCUMOCTD aJalTallMOHHBIX
peakuuii oT cuiabl paszapaxurens. CpodyHas M JIOJITOBPEMEHHAs —aJanTaiusl.
[lcuxosMonMOHAIBHOE HampsKeHUe. Turbl MOBPEXKIEHUS KIETOK IPU HEKpPO3e.
Anonro3. MexaHu3Mbl peanu3aldyd TUOenu KJIETOK Mnpu amnonrtose. Popma
opeanuzayuu: JEKIUs.

Buowr oesmenvrnocmu: npeobpazoBaHUe 3HAKOBO-CUMBOJIMYECKON MOJENIU C IEIbIO
BBISIBJICHUSI OOIIIMX 3aKOHOB, OMPENEISIONIUX PETYISATOPHBIE MEXaHNU3MbI KIICTKH.
Pa3znen I'eneruka (39 yacon)

Teopus. I'enemuueckuii ananu3 3aKoHomepHocmell Haciedoeanusn (18 uacoe).
MonorubpugHoe ckpemuBanue. lluTororuueckue OCHOBBI  MOHOTMOPHIHOTO
CKpELIMBaHUs. YCJIOBUM MPOSIBICHUS 3aKOHA paciueryieHus. Ju- um tpurudpugHoe
ckpeuiuBanue.  LluTonormyeckrue  OCHOBbI ~ JUTMOPUIHOTO  CKpPEILMBAHMSL.
B3aumoperictBue TEHOB. KomruieMeHTapHOCTb. nucras. [Tomumepusi.
Momudunupyromiee nelicteue reHoB. HacnepoBaHue NPU3HAKOB CLEIMJIEHHBIX C
nosioM. Omnpenenenue mnona. OCOOEHHOCTH MOJOBBIX XpomMocoM. CHEniIeHHoe
HacJIeI0BaHUE U KPOCCHUHToBep. CpaBHEHUE F€HETUUYECKUX U LUTOJIOTMUECKUX KapT
XpoMOCOM. MeXaHn3M KPOCCHUHIOBEPA.

[TpakTuka. [Ipaktuyeckas  paboTa: (U3HMOIOTO-reHeTUYEeCKIE ACIEKTBI
AHTOLIMAHOBBIX OKPACOK y PACTEHUM.

Dopma opeanuzayuu: KOJUIEKTHBHAs, pEIICHHWE 3ajay, IpakTUdeckas pabora:
(U3HO0IOrO-TeHETUUECKHE aCMIEKThl aHTOLIMAHOBBIX OKPACOK y PACTEHUH.

Buowvl deamenvhocmu: caMOCTOSATENbHOE BbIIEICHHE W (OPMYIHPOBAHHE LIEIH
MpPaKTUYECKOW pPaOOThI; TOMCK W BBIACIECHHWE HEOOXOoAUMOW WHGOPMAIMH TIPH
pELIeHNN TeHETUYECKUX 3a/a4; BbIOOp Hanbosee 3PpPEeKTUBHBIX CIOCOOOB PEIICHUS
3a/la4; CTPYKTYPUPOBAHKME 3HAHUM MO TUIIAaM B3aUMOJICUCTBHS I€HOB; YCTAHOBJIICHUE
IIPUYUHHO-CJIEACTBEHHBIX CBA3EH; IOCTPOCHUE JIOTUYECKON LIENU PACCYKIACHUU IIPU
pEelIeHUH 3aay.

H3zmenuueocmv u memoowt ee uzyuenus (11 uacos). MyraiimonHasi ”3BAMEHYUBOCTb.
Knaccudpukanus  myranuii.  MHOXECTBEHHBIM — ajuieiu3M.  XPOMOCOMHBIE
nepectporiku. leHoMmHble MyTanuu (monurmiouausi). Kapuotumbl u  Meno3 y
MOJIUTIIONAHBIX  (hopM. MyTanuu TeHepaTuBHbIE U comarudeckue. CIIOHTaHHBIC
MyTauuu. 3akOH TIOMOJIOTMYECKHX PSJAOB  HACJHEICTBEHHOW  HM3MEHYHBOCTH.
WupyuupoBanHble  Mytanuu.  DOU3WYEeCKME M XUMUYECKHE  MYTarcHbI.
Monudukarnronaast ”3MEeHIUBOCTh. CTaTucTHYeCcKas 00paboTKa pe3yabTaToB.
[IpakTuyeckas paboTa: CTaTUCTHUECKHM aHaIM3 HM3MEHYMBOCTH KOJIMYECTBEHHBIX




IIPU3HAKOB y PACTCHUM.

Dopma opeaHuzayuu: KOIJICKTHMBHAs, pEIIEHUE 3ajad, MpakThdyeckas paboTa:
CTaTUCTUYECKUN aHAJIN3 U3MEHYMBOCTH KOJIMYECTBEHHBIX IPU3HAKOB Y PACTECHUH.
Buowi Odeamenvnocmu: caMOCTOSITENIBHOE BBIJCICHHE W (POPMYIMPOBAHHE IIENIU
NPaKTUYECKOM paldoThl; MOUCK W BBIJEICHUE HE0OXONUMOW HH(pOpMALUK TpU
COCTaBJICHMM OTYeTa MO IMpaKTHYeCKOoi paboTe; BbIOOp Hambosiee A(DPEKTUBHBIX
croco0o0B pelleHus 3anad; (GopmynupoBaHue TPOOJieMbl MPU BBIICHEHWU TPUYUH
MYTallMOHHOW HW3MEHYMBOCTH;, CAMOCTOSTENBHOE CO3/laHuE CHOCOOOB pEIICHUS
npo0sieM MOCTaBIEHHOW 3a/laud; YCTAHOBJICHHE MPUYMHHO-CIIEACTBEHHBIX CBS3EH;
MIOCTPOEHHE JIOTUYECKOH 1IN PacCyKICHUN TPU PELICHUH 33]1a4.

Ponv nacneocmeennocmu u cpedvt 6 opmMupoeaHuu  HOPMANLHO20 U
namono2u4ecKu UiMeHeHHo2o penomuna yenoeeka (10 uacos).

I'ennass  mporpamma  4eloBeKa.  AyTOCOMHO-JIOMUHAHTHBIE  HAcJIeJOBaHUS.
AyTocoMHO-perieccuBHbIe 3aboneBaHusi. HacnencrBeHHble OO0JIE3HU — YeJIOBEKa.
XpomocomHubie Oone3nu. [ennbie Oone3Hu. bonesHn ¢ HaclneACTBEHHBIM
npenpacnoiiokeHueM. (OCOOCHHOCTH 4eloBeKa KakK OOBbEKTa TE€HETHYECKHUX
ucciaenoBaHuii. MeTojpl M3y4deHUs TEeHETUKHM YeJIOBeKa: TeHeaJlOTrHYeCKUl METo,
ONM3HEIOBBIA METOJ, MOMYJIAIMOHHO-CTATUCTUUECKUNA METOJl, METOJ TeHETHUKU
COMATUYECKHUX KJIETOK, IIUTOTEHETUYECKUN METOJl, OMOXUMHUUYECKUN METOJ, METOJIbI
m3yuenuss JIHK B reHeruueckux UCCIENOBaHUAX. MeIUKO-TEHETHYECKOE
KOHCYJIETUPOBAHHE.

[IpakTuyeckas paboTa: M3y4eHHE T€HETHYECKHUX ACIEKTOB IOJIa y pacTeHuil (uBa
KO3b).

@opma opeanusayuu: KOJIEKTUBHAsA, pEIIEHWE 3a7ad, JAOKJIAAbl Yy4yalluxcs,
MpakTUYecKas paboTa: U3yYEeHUE TEHETHMYECKUX AaCIEKTOB Moja y pacTeHui (uBa
KO3b).

Buowi  desmenvmocmu: TIOMCK W BBIJCIICHHE HEOOXoAMMOW  HH(OpMaIuy;
MpPUMEHEHNUE METOM0B HH(POPMAIIMOHHOTO TIOMCKAa, B TOM YHCJIE€ C TOMOIIBIO
KOMITBIOTEPHBIX CPEJICTB; IUIAHUPOBAHUE YYEOHOTO COTPYIHUYECTBA C YUHUTEIIEM U
CBEpCTHUKAMU — ONpeleJeHue 1ened, (QyHKIUHA y4aCTHHKOB, CHOCOOOB
B3aUMOJICHCTBUS TIPU TOATOTOBKE JIOKJIAJOB; MOWUCK W BBIJCICHUE HEOOXOAMMOMN
uH(DOpMAIK TIPU pPENICHUU TEHETHYECKUX 3ajad; BhIOOp HamOonee 3(h(HEKTUBHBIX
CITIOCOOOB PEIICHUS 3a/1a4.

Pazjien 3 JBosonuonHoe yuenue ( 32 4acon)

Teopusa. Teopusa ecmecmeennoco omoopa Y. Jlapeuna ( 5 wuacos).
HacnenctBeHHOCTh M WM3MEHUYMBOCTH OPraHM3MOB. JlokaszareiabCTBa 3BOJIOLHMU
MPUPOAHBIX BUIOB. YueHUe (popmax HM3MEHUYMBOCTH OpraHu3MoB. Poib BHelIHen
Cpenbl B BO3HUKHOBCHHHM W3MEHYHMBOCTH OPTaHM3MOB. TeopHs HCKYCCTBEHHOTO
orbopa Y. lapsuHa. @opmbl UCKyCCTBEHHOTOo oTOOpa. bopbba 3a cyliecTBoBaHUE:
MPUYHUHBI U ciencTBus. @opmMbl OOPHOBI 3a CyIlecTBOBaHUA. EcTecTBEeHHBIN 0TOOD:
OTIpeJICICHNE, MEXaHU3M JICHCTBUSA, PE3YIbTaT.

IIpaxkmuka. @opma opeanuzayuu: KOIIEKTUBHAS

Buovr  oeamenvbHocmu: TOWCK W  BblAENEHHE HeoOXxomumonl  uHGOpMaIuy;
MPUMEHEHNE METONO0B HWH(POPMAIMOHHOTO TIOMCKAa, B TOM YHCJIE€ C TOMOIIBIO
KOMITBIOTEPHBIX CPEJICTB; IUIAHUPOBAHUE YYECOHOTO COTPYIHUYECTBA C YUHTEIEM U




CBEpCTHUKaMHU — ONpeleleHue I1ened, (QyHKIUH y4aCTHUKOB, CIOCOOOB
B3aMMOJICHCTBUS TpPU  MOATOTOBKE JOKJIAJ0OB; TIOCTAHOBKAa BOMPOCOB —
WHUIMATUBHOE COTPYIHUYECTBO B MOMCKE M cOOpe MH(OpMAIU NJisi BHIIOTHEHUS
JIOKJIaJIOB Y TIPE3EHTALIUH.

Cunmemuueckasa meopus 36oawyuu. Muxkposeontoyus( 8 uacos)

[Monynsiust — popma cymiectBoBanus Buaa. U3MeHUMBOCTH 0COOEH B OMYIISIIIMK MO
BIMSTHUEM DJKOJIOTHMYECKUX (hakTopoB. MexaHW3M BO3HMKHOBEHHUS aJanTaluid B
MOMYJISIITAM ¥ UX OTHOCUTEIBHBIN Xapakrep. Jlemorpadudeckas, mpocTpaHCTBEHHAS
M DKOJIOTMYECKasi CTPYKTypa MONyasnuu. JIMHaMHKa YUCICHHOCTU TMOMYJISIUY.
buonornyecknii momuMoppu3M MOMYIAIUA. YCIOBUS JUTUTEIHLHOTO CYIECTBOBAHUS
nonyasiuuu. [lomymamuss — KOMIOHEHT 3KOCUCTEMBbl. J[MHaAMUKa U yCTOWYHUBOCTH
skocucteM. Camoperyisiiys. CyKIeCCUU B 3KOCUCTEMAX.

Dopma opeanuzayuu: KOJUIEKTHBHAs, pElIEHUWE OMOJOTMYECKHX 3ajad, pabora ¢
KOMIIBIOTEPHBIMH POrPaMMaMH.

Buowr odesmenvnocmu: TOUCK W BBIICICHHE HEOOXOAMMOM HHGPOPMAIIUU TIPH
perieHrnr OUOJIOTMYECKUX 3a]1a4; BbIOOp Hambosee 23PGEeKTUBHBIX CIOCOOOB PEIICHUS
3a/a4; CTPYKTYpUPOBAaHUE 3HAHUK MO Teme «MUKpPOIBONIOLHUS); YCTAaHOBIICHHE
MIPUYUHHO-CJIEICTBEHHBIX CBS3€H; MOCTPOCHUE JIOTUYECKON LEMH PaCCYyXKICHUN MpU
pelIeHUN 3a/1a4y; HaONIoleHHe 3a JIEMOHCTpAlMAMM YYUTENsl; OOBSICHEHUE W
UHTEpHIpeTanys HabIronaeMbIX SIBICHUM; aHanu3 TpaduKoB, TaOIUI, CXEM.

Daxmopuwt r80110uuu (7 4acos)

Hacneocmeennas usmenuueocmsv Kaxk mamepuan 26010yuu. IBOTIOLHMOHHAS
Xxapaktepuctuka mytanuil. Hopma peakuuu renotuna. Moaudukanuu, ux poib B
sBoonMu. M3omsanuu. Mexanu3M. DBOIIOIMOHHASA POJIb U30JISIUA. MUTrpauy U ux
poJib B W3MEHEHWHM  TEHETUYECKOW  CTPYKTypbl  monyasanuu.  DopMebl
MEXKIOMYJAIMOHHBIX ~ OTHOWIeHUW. [lpuumHbl w©  crnenctBus  OOpeOBI  3a
CylecTBoBaHne Kak (aktopa osBomtorud. CoBpeMEHHBIE TPENCTaBICHUS O
€CTECTBEHHOM OTOOpe Kak BeaymieM dakrope dBomonuu. Dopmbl €cTeCTBEHHOTO
orOopa. CpaBHUTENBHBIN aHAJIN3 €CTECTBEHHOTO M HMCKYCCTBEHHOTO OTOOpa W HX
PE3YJIBTATOB.

[IpakTuyeckas paboTa: pe3yabTaTbl MCKYCCTBEHHOTO OTOOpa Ha IMpUMEPE COPTOB
KYJIBTYPHBIX PACTCHUMU.

Dopma  opeanuzayuu:  KOJUIGKTHBHAs, TMpaKTHYeCKas paboTa:  pe3yiabTarhl
HMCKYCCTBEHHOI'O OTOOpa Ha MIPUMEPE COPTOB KYJIBTYPHBIX PACTEHUIM.

Buowi Odesamenvnocmu: caMOCTOSITENIBHOE BBIJCNICHHE W (QOPMYIMPOBAHUE LIETU
MpaKkTUYECKo palboThl; TMOWUCK U BBIACICHHE HEOOXoAMMOW HHGOpPMaLIUU;
CTPYKTYPHUPOBAHHUE 3HAHUM MO pe3ylbTaraM UCKYCCTBEHHOI'O OTOOpA; MOCTAaHOBKA U
dbopMmynupoBaHue  MpoOJEMbl,  CAMOCTOSITEIBHOE  CO3JaHHE  AJTOPUTMOB
NEATeIbHOCTH  TPH  PEIICHUH  NPOOJIeMbl;  MPOTHO3UPOBAHHE  PE3YJIbTaTOB
MPAKTUYECKON padoThl; KOHTPOJIb B (OpMEe CIMYEHUS JMYHBIX PE3YJIbTaTOB U
pe3yabTara ¢ 3aIaHHBIM TAJIOHOM C TIEJIbI0 OOHAPYKEHUSI OTKJIOHEHU OT HETO.

Buo. ( 6 uacos)

CoBpemeHnHas Ouosioruueckas koHuenuus Buga J. Maiiepa. Jloka3arenbcTsa
peanbHocTu Buaa. Kpurepuu Buga. Ctpykrypa Buzaa. [lomynsimoHHas CTpykTypa
Buna. [uOpumHas 30HA, TeorpadUUeCKUil W30JIAT, KIWHAIbHAS W3MEHYHBOCTD.




[Ipomecc 00pa3oBaHMsi HOBBIX BHUIOB. AJUIONATPUYECKOE, CHUMIATPUYECKOE U
napamnarpuiyeckoe BUAooOpazoBanue. KomruiekcHoe JIeHCTBHE 3BOJIIOLNHUOHHBIX
(bakTopoB B 3KocHucTeMax. MIcKycCTBEHHBIE 9KOCUCTEMBI U UX 0COOCHHOCTH.
[Ipaktuyeckas paborta: MOp(dOIOrHYeCKUdl KPUTEpUM BUJA HA TPUMEPE BUIOB W3
poJia KJesep.

Dopma opeanuzayuu: KOJJICKTUBHAS, MpaKTU4YecKas pabora: MOpQOoIOrHuecKui
KpUTEPH BUAA HA IPUMEPE BUIOB U3 POjia KIIEBEP.

Buowvl deamenvhocmu: CaMOCTOSTENbHOE BBIIEICHHE W (OPMYITHPOBAHHE LIEIH
MPaKTUYECKOW pPaOOTHI; TOMCK W BBIICICHUE HeoOXomuMmon WHGOPMAIUKA TpU
COCTaBJICHMM OT4YETa 1O TPAKTHYECKOW paboTe; IUTAHUpPOBAHWUE Y4YEOHOTO
COTPYIHHYECTBA C YUYUTEJIEM W CBEPCTHUKAMU — ONpEICICHHUE Iened, (QyHKIHii
YYaCTHUKOB, CIIOCOOOB B3aUMOJICHCTBUS; MOCTAHOBKA BOMPOCOB — HMHUI[MATUBHOE
COTPYIHUUYECTBO B TIOUCKE U cOOpe nHpOpMaIUH.

Eouncmeo scueoii u nexcugoit npupoost (5 uacos).

AOHOTEHHBIA CHHTE3 OpPraHWYECKHX BEIIECTB B YCJIOBHSIX BOCCTAHOBUTEIHHOU
arMocdepbl. DTarnbl MOSBICHUS CIOXKHBIX OPraHUYECKUX BEIIECTB. JBOIIOIMOHHBIC
BO3MOXXHOCTH YIJIEBOJIOPOIOB. DBOJIIOIMS OpraHU4YecKux coeanHennii. ObpazoBaHue
MEePBUYHBIX KJIETOK — Hayajgo Ouojoruyeckoit spomtonuu. CaMoopraHu3aius
CJIOKHBIX OpPraHMYeCKHX cucteMm. KieTtouHoe muTaHue, BHYTPU- U BHEKJIECTOYHBIN
roMeocTta3. OCHOBHBIE YEpThI )KU3HU.

Dopma opeanuzayuu: JEKUUs, KOJJIEKTHBHas, paboTa ¢ KOMIBIOTEPHBIMU
MporpaMMamu.

Buowr desmenvrocmu: npeoOpa3zoBaHUE 3HAKOBO-CUMBOJIMUECKON MOAEIH C IETbIO
BBISIBJICHUSI OOIIMX MPU3HAKOB, OMPEICISIONIUX E€IUHCTBO KUBOW U HEXKHUBOM
MIPUPO/IbI; HAOIIOICHHE 33 IEMOHCTPALIUSMU YUUTENS; OOBSICHEHUE U UHTEPITpETaIIUs
HaOJII0IaeMBbIX SBJICHUH; aHaU3 TpaduKoB, TAOIHUII, CXEM.

Pa3znes Dmopuorenes ( 39 yacon)

Jlenenue knemox (9 uacoes).

Muro3. Murotnueckuii 1ukia. LluTomorndeckue OCHOBBI OECIIOIOT0 Pa3MHOMKCHHS.
Oupopenpoaykuus. [Ipo1omKUTeNnbHOCTh KU3HU KieToK. [lonoBbie kneTku. Meitos.
[{utonornyeckrue 0CHOBBI MTOJIOBOTO PA3MHOKEHHSI.

Dopma opeanuzayuu: KOJIJICKTUBHAS, MPAKTUYECKas padoTa ¢ MUKPOCKOIIOM.

Buowi Odesmenvnocmu: caMOCTOSITENIBHOE BBIJICICHHE W (POPMYITHPOBAHUE 1IETU
MpaKkTUYECKO padoThl; TOMCK U BBIIEICHUE HEOOXoAMMOW HHGOPMaUUU MpU
COCTaBJICHMM OTYe€Ta IO TpakTUUYeCKoW padoTe; IJIaHUPOBAHUE Yy4EeOHOTO
COTPYIHUYECTBA C YYUTEJIEM M CBEPCTHUKAMHU — OIpEACNICHHE Iesie, (QyHKIui
YYaCTHUKOB, CIIOCOOOB B3aUMOJICHCTBUS; MOCTAaHOBKA BOMPOCOB — HWHUITMATUBHOE
COTPYIHUYECTBO B TIOMCKE U cOOpe nHpOpMAIIUH.

Pazeumue opzanuszma u cpeoa ( 6 uacos).

BremnHsist cpena u HeoOXOMMMBIE YCIIOBUS Pa3BUTHSA. OMOPHOHAILHOE PAa3BUTHE U
BHYTPEHHSIS cpe/ia. DK30TacTpyIsius. DMOPUOH B OMOTHYECKHE (haKTOPHI CPEIIbI.
Dopma opeanuzayuu: AEKINAS

Buowr oesmenvnocmu: npeoOpa3zoBaHUE 3HAKOBO-CUMBOJUYECKOW MOJAEIH C IEIBIO
BBISIBJICHUS OOIIMX TPU3HAKOB, OMPENEISIONINX EIUHCTBO XUBOW M HEXHUBOU
MIPUPOJIBI; HAOIOEHUE 32 IEMOHCTPAIUSMHU YIUTEIIS; OObSICHEHUE Y MHTEPIIPETAIUS




HaAOJI0aeMbIX SIBJICHMI; aHaIN3 TpaduKOB, TAOIHUI, CXEM.

becnonoe pazmnoincenue, conamuueckuii Imopuozenes u pezenepauusn (7 4acoe).
Mopdoduszuonoruueckass OCHOBa MPOILIECCOB  OECHOJIOT0  pa3MHOXKEHUS U
OCOOGHHOCTM  pa3BUTHUA TMpu  OecroigoM  pasMHOXkeHuu.  Kiaccudukaus
pEereHepalMoOHHbIX SBICHUH, TOHSITHE O COMAaTUYECKOM 3MOpPHOTEHE3E.

Dopma opeanuzayuu: KNS

Buowi desmenvnocmu: nipeoOpazoBaHre 3HAKOBO-CMMBOJIMYECKOW MOJENTU C IEIbIO
BBISIBJICHUS OOIIMX TPHU3HAKOB, OMPENCISIONINX EIUHCTBO XUBOW M HEKHUBOU
MIPUPO/IBL; HAOIIOAEHUE 32 IEMOHCTPALUSIMU YUYUTENS; OObSICHEHUE U MHTEPIIPETaLUs
HAOI0IaeMBbIX SIBJICHUI; aHATIN3 TPapUKOB, TAOIHII, CXEM.

Onmoczenes u 36onrwuyus (10 uacos).

buorenernueckuii 3akoH. Pekanutymsiiuu. Teopust ¢uiadmOpuorenesa A. H.
CesepueBa. DBOMIOLNSA OHTOTEHESA.

Dopma opeanuzayuu: KOIJIEKTUBHAS, TOKIAAbl yUaITUXCS.

Buowi Oesmenvbrocmu: TIIaHUPOBAaHUE CTPYKTYPHI JOKJIaJa C y4E€TOM KOHEUHOTI'O
pe3yabpTara; COCTaBJICHHE TUIAaHA M MOCIEAOBATEIbHOCTH JCHCTBUMN; IJIAHUPOBAHUE
y4eOHOro COTPYAHMYECTBA C YUMUTEJIEM U CBEPCTHUKAMM — OIIpENeJICHHE LeleH,
(GYHKIIMHA ~ yYaCTHUKOB, CHOCOOOB  B3aMMOJICMCTBHS; IOUCK U BBIJCICHHUE
HeoOxonuMon WHOOpPMAINK; MPUMEHEHHE METOAO0B HMH(POPMAIMOHHOTO IOMCKA, B
TOM YHUCJE C IOMOIIBIO KOMIBIOTEPHBIX CPEICTB; OCO3HAHHOE M IPOU3BOJIBHOE
MIOCTPOECHKE PEYEBOTO BHICKA3bIBAHUS B YCTHOM M MUCBMEHHOM (hopMe.
Imopuonozua pacmenuii (7 uacoes).

Cnoporenes. Mukpocnoporenes. MakpocnoporeHnes. ['ameTorenes.
MukporameToreHes. MakporameToreses. JIBoMiHHOE OIUIOAOTBOPEHHE.
HeperynsapHble TUIBI TOJIOBOTO Pa3MHOXKEHHUS.

Dopma opeanuzayuu: NeKUUS

Buowr oesmenvrocmu. npeodbpa3zoBaHUe 3HAKOBO-CUMBOJIMYECKON MOJEIH C IEIbIO
BBISIBJICHUSI OOIIMX TPHU3HAKOB, OMPENETSIONIUX €IUHCTBO JKHUBOW M HEKHBOU
MIPUPO/IBI; HAOIOJIEHUE 32 IEMOHCTPAIUSIMU YUUTENS; OObSICHEHUE U MHTEPIIpETaIvs
HaOJIIOJaEMBIX SIBICHUH; aHATN3 TPAPHUKOB, TAOJIHII, CXEM.

2.2. TemaTnyeckoe IJIaHUPOBAHUE

TEMATUYECKOE IINTAHMPOBAHHME

IIEPBBIH I'OJ] OFYYEHHA

Ne | HazBanme pa3nena | KoauuyecTBO yacoB D®opMbI KOHTPOJIS

BCEIo | Teopusi | IPpaKTUKA

BBenenue, 2 2 - Jleknus
1 N3 yero cocrout |20 7 13 HaOJTFOCHHS,
pacTeHue TECTUPOBAHUE,

aHaJIn3 IMPOAYKTOB
ACATCIBbHOCTHU O6y‘1

2 Kax xupet | 11 4 7 YcTHBIN ompoc,




pactenue?

CaMOCTOATENbHas
paborta
[IpakTnueckas
pabora.
HaGmroneunue.
CooOurenus

y4aluxcs.

Bripactu cam.

Jleknus, Oecena,
TIpaKTHYCCKasI
pabora.
HaGmonenms.

OT MuKpockona
MUKPOOHOJIOTUU

A0

17

12

YerHbli o1Ipoc,
CaMOCTOSITETIbHAS
pabora
IIpakTrueckas
pabora.
Habmonenue.
CoobmieHust

yYaluXxcs.

bakrepun

Jlexmus, Oecena,
MpaKTHIECKast
pabora.
HaGnronenus.

[1necHeBbie TPUOHI

Jleknms, Oecena,
MpaKTUYCCKas
pabora.
HaGnronenus.

Bonopocnu

Jlexus, Oecena,
MpaKTHYECKas
pabora.
HaGmonenms.

Jlaboparopus
«buonnaukanus»

Jlexmus, Oecena,
MpaKTHIeCcKas
pabora.
HaOmronenus.

Pacckasml
OHOJIOT U

10

20

12

YcTHbIM o1Ipoc,
CaMOCTOSATENbHAS
paborta
[TpakTnueckas
pabora.
HaGmroneunue.
Coo0mienus
y4Yaluxcsl.

10

Jlaboparopus

Jlexms, Oecena,




JleBeHryka MpaKkTHIecKas
pabora.
HaGnroneuus.

11 | [IpakTtuueckas 3 13 YcTHbII onpoc,

OoTaHMKa CaMOCTOSTeIIbHAS
paborta
IIpakTueckas
pabora.
Haomronenue.
CooOmienus
yYaIuxcsl.

12 | IlpakTuueckas 3 4 Jlekmus, Oecena,

300JIOTHS MpaKkTHIecKas
pabora.
HaGnronenms.

13 | buonpakTukym 2 4 Jlekmus, Oecena,
MpaKTHYIECKast
pabora.
HaoGmronenms.

Hroro
136 |46 90
BTOPOH IoJ] OFYYEHHA
Ne Ha3BaHnue KosanuyecTBo yacoB DopMbI
Pa3znen pazaeiia BCero Teopus! | NPaKTHK KOHTPOJISA
a
BBenenue 2 2 Jlekmus,

TECTUPOBAH
ne

1. [utonorus u 15 5 YcTHbI orpoc,
TUCTOJIOTHSI caMOCTOSTEIbHAS

pabota
[TpakTnueckas
pabora.
HaOmronenue.
CooOmenus
yUaIuXCsl.

2. Muxkpobnoso 19 7 12 Jlexmus, Oecena,
TUS n paKkTHIeCKas
BHUPYCOJIOTHUS paborta.

HaGmronenus.

3. NmmyHuteT 18 6 12 Jlexius, Oecena,
" npaKkTUIecKas
Iapa3UTOJIOTHS paborta.




Habmronenus.

4 Mukosorus 10 4 6 Jleknms, Oecena,
U CHCTEMAaTHKa IpaKkTUYeCKas
JIeKapCTBEHHBI pabora.

X PacTEeHUMN HaOmronenus.

5. Xumust B 18 7 11 Jlexmus, Oecena,
IIEHTpE IpaKkTUYeCKas
€CTECTBO3HAHU pabora.

q Habmronenus.

6 Otn oObryable (19 9 10 YeTHbIM ompoc,
HEOOBIYHBIC CaMOCTOSTEIIbHAS
BEILIECTBA pabota

[IpakTnueckas
pabora.
Hab6monenue.
CooObmieHus
yJaImxcs.

7 SIBneHus, 11 3 8 Jlexmus, Oecena,
MIPOUCXOISIINE  C IIpaKTUICCKas
BEILlECTBAMHU pabora.

HaOmronenus.

8 Pacckasni o 11 4 7 VYcTHbII ompoc,

XUMUH CaMOCTOSTEIIbHAS
pabota
[IpakTnueckas
pabora.
Hab6monenue.
CooObmieHus
yYaImxcs.

9 Xumus B 13 5 8 Jlexmus, Oecena,

ObITY IIpaKkTH4ECKas
pabora.
HaOmroneuus.
HUTOT'O 136 52 84
TPETHH O] OFYYEHHA
Ne Tema pa3nena,KoiuuecTBo 4acoB DopMbI KOHTPOJISA
n/m | 3aHATHA Bceroheopnﬂ NMpPaKTUKA
BBenenue 2 |2 =
Pa3nen 1, 24 9| 15
Iurosorus.
1| Tuner  kieTouHow 4 2 2 Jlexus, Oecena,
OpraHu3aluu MpaKTUYECKast pabora.




HaGnroneuus.

2 | CtpoeHue 8 3 5 Jlekius, becena,
IPOKAPUOTHIECKO U MpaKTHYCCKast pabora.
KJICTKH HaGmronenus.

3 | Crpoenue 7 2 5 YCTHBIH orpoc,
DYKapUOTUIECCKOM caMOCTOSTENIbHAs paboTa
KJIETKU [IpakTuueckas padora.

Habmonenune. CooOrmieHus
yYaIuxcsl.

4 | PerynsTopHbie 5 2 3 Jlexus, becena,
MEXaHH3MbI KJICTKH MIpaKTHYCCKast pabora.

Habmonenusi.
Paznen 2,39 12 | 27 Jlexius, Oecena,
I'eneTHka. MpaKkTHIecKas pabora,
Habmonenusi.

5 | I'enetnueckuit 18 5 13 VYcTHbII ompoc,
aHaJIu3 caMOCTOSTENIbHAs paboTa
3aKOHOMEPHOCTEMN [IpakTuueckas padora.
HacJIeIOBaHUS Habmonenne. CooOiieHus

yYaIuxcsl.

6 | UsmenunBocts ¢ 11 4 7 Jlekmus, becena,
METO/IbI e MpaKTHIecKas pabora,
W3YUYCHUS Habmonenusi.

7 | Ponb 10 3 7 YceTHbIN o1mpoc,
HACJICCTBEHHOCTH CaMOCTOSTENIbHAs padoTa
u cpenbl B [IpakTuueckas padora.
dbopmupoBaHUU HaGmtonenue. CooOruieHus
HOPMaJILHOTO 5| yYaIuxcsl.

MIATOJIOTHYECKH

U3MCHEHHOTO

dbeHoTHNa YeIoBeKa

Pa3nen 331 11 20 Jleknms, Oecena,

IBOJIIOIUS. MpaKTH4eCcKast pabora.
Habmronenusi.

8 | Teopus 5 1 4 Jleknms, Oecena,
€CTECTBEHHOIO MpaKTHYCCKast pabora.
oroopa Y./lapBuHa HaOmtonenusi.

9 | Cunrernueckas 8 3 5 YcTHbIi ompoc,
TEOpHsI DBOJIIOIIHH, CaMOCTOSTENIbHAs paboTa
MukposBosroIus [IpakTuueckas padora.

Habmonenune. CooOrmieHus

yYaIuxcsl.
10 | dakropsl 7 3 4 Jlekms, Oecena,
HBOJTIOIIAH MpaKTUYECKast pabora.




HaGnroneuus.

11 Bun 6 2 4 Jlexmus, becena,
MIpaKTHYECKast paborta,
HaGnroneuus.
12 EnnncTBO XMBO# H 5 2 3 Jleknms, Oecena,
HEXUBOW IPUPOIBI MpaKTHYeCKast paborTa,
HaOntonenusi.
Paznen 4, 40 14 26 Jlexmus, oecena,
IMOpuorenes. MPaKTUYECKas pabora.
HaGnroneuus.
13 JleneHune KIeTok 10 3 7 YcTHbII ompoc,

caMOCTOSTENIbHas paboTa
[TpakTryeckas padora.
HaGmroneune. CooOrmieHus

yYamuxcsl.

14 Pa3zButne 6 2 4 Jlexmus, oecena,
opraHusMa u cpefa MpaKTHIECKast pabora.

HaOmronenmus.

15 becnonoe 7 3 4 Jlexnus, Oecena,
pa3MHOXKEHHE, MpaKkTHIecKas pabora,
COMaTHYECKUH HaGmronenms.
aMOpHOreHe3 5|
pereHepanus

16 OHTorenes u 10 4 6 Jleknms, Oecena,
9BOJIFOLIHS MpaKTHYECKasI pabora.

HaoOmronenns.

17 DOMOpuomoTHs 7 2 5 Jlekmus, Oecena,

pacteHuit MpaKkTUIeCcKast pabora,
HaoOmronenns.
Hroro 136 48 88

Mertoauveckoe 000py10BaHue:

HUDPPOBAS JIABOPATOPUSI YUEHHUYECKAS (IludpoBbie maTdyuku
AIIEKTPONIPOBOAHOCTH, PH, mMoOnoXeHus, TemMmeparypbl, aOCOIIOTHOIO JaBJICHUS;
nudpoBoit ocuwmorpaguUecKkuil  1aT4yuK; BEChbl JJIeKTpoHHbIe yueOHble 200 T;
MUKpOCKON: IM(GPOBONM WM onTudyeckuil ¢ ypenuueHueM ot 80 X; Habop ms
M3rOTOBJICHUS MUKPONPENapaToB; MHUKpomnpenaparsl (HaboOp); COEIUHUTEIbHBIC
MpoBOAa, MpOrpaMMHOE OOECleYeHHe, METOJNYECKHEe YKa3aHUs; KOMILUIEKT
COMYTCTBYIOUIUX 3JIEMEHTOB JUIsl ONBITOB MO MEXaHUKE, MOJIEKYJIAPHON (Qu3uKe,
AIIEKTPOAMHAMUKE, ONTHKE.



KOMIUIEKT TTOCYAbI U OBOPYIOBAHUA JISA YYEHUYECKUX
OIIBITOB ( Ulrarus nmaboparopubiii xumudeckuii: HaGop uamiexk Iletpu, Habop
MHCTPYMEHTOB IMpENapoBaJibHbIX, JIOKKA I COKUTaHUS BEHIECTB, CTYyMKa
dbapdopoBas ¢ necTukoM, HaOOp OAHOK, CKIISTHOK, ()IAKOHOB JUIsI XpPaHEHUS TBEPJIBIX
peaktuBoB; HaOop mpubopok (I1X-14, [1X-16); npubop mId TOJY4YEHHUS Ta30B;
CIIUPTOBKAa W Toprouee i He€; ¢uiabrpoBasibHas Oymara (50 1mT.); Koiba
KOHMYECKAas; TMajovyka CTEKJISHHAs (C PE3MHOBBIM HAKOHEYHUKOM); dYalleyka Jis
BBIITApUBAHUSL (BBIMAPUTENIbHAS 4YallleyKa); MEPHBIM IUIMHAP (TUIACTUKOBBIN);
BOPOHKA CTEKJISTHHAS (Masias); ctakad cTekystHHbINA (100 mut); ra3o0TBOAHAS TpyOKa.

KOMILJIEKT BJIAJKHBIX HPEIAPATOB JEMOHCTPAIIMOHHBIN (
Bnaxusiil npenapar "be33yOka"; BnaxHslid npenapar "['agroka" BIaxHbIM npenapar
"BHyTpeHHee cTpoeHre OpIOXOHOTOTO MOJUTIOCKA'"; BIaKHBIN npenapar "BHyTpeHHee
CTpPOEHUE KPBICHI'"; BIIaXKHBIN Mpenapar "'BHyTpeHHee CTPOEHUE JIATYIIKH'; BIAXKHBIH
npenapar "BHyTpeHHee CTpoeHME NTULBI'; BIAXHbIM Mpenapar "BHyTpeHHee
cTpoeHue pwIObI"; BiaxkHbld mpenapar "Kapace"; Binaxkssii mnpemapar "KopeHb
0000Boro pacreHus ¢ kiyoeHbkaMu'"; BiIakHbIA mpenapar "KpeBerka'; BiakKHBIN
npenapar "Hepeuna"; BnaxkHsiii npernapar "Pa3Butue kocTUCTOM phIOBI"; apyrHe.
Kommutekr repbapuer aemoHctparmonHbiii (I'epOapuii "JlepeBbsi W KycTapHUKH';
repOapuil "Jlukopactymue pacrenus'"; repbapuil "KopMmoBbie pactenud'; repbapuii
"KynbrypHble pactenus"; repOapuid "JlekapcTBeHHBIE pacTeHud'; repOapuil
"MenoHocHble pacteHus"; repOapuit  "Mopdonorus pacrenuid"; repOapuit
"OcHoBHbIE Tpynnbl pacteHuil"; repdoapuii "Pactutenshbie cooOectsa"; repbapuii
"CenbCKOX0341CTBEHHbIE pacTeHus"; repbapuil "AnoBuThie pacteHus'"; repOapuil K
KypCy OCHOB TI0 00111l OMO0JIOTHH. )

Kommiexkr ko/utekumii aeMoHcrpanuonHbid  (Komtekuus "lonoceMeHHbie
pacteHus" KOJIJIEKIIUS "OOwurarenu MOPCKOTO nHa"; KOJIJIEKIIUS
"ITaneonTonornueckas"; komiekiusa "lIpeacraBurenn  OTPS0OB  HACEKOMBIX'
KOJIMYECTBO HACEKOMBbIX: He MeHee 4; komiekuus "l[Ipumepsl 3alUTHBIX
npucnocoOneHunii y Hacekombix"; kosuekius "llpucrnocoOutenbHbie U3MEHEHUS B
KOHEYHOCTSIX HAcCeKOMBIX'"; KoJuleKius '"Pa3BHUTHE HACEKOMBIX C HEIOJHBIM
MpeBpaIlleHHEM'; KOJUIEKUIHs '"Pa3BUTHME HACEKOMBIX C IOJIHBIM IPEBpALICHUEM';

KoJuTeKIus ""Pa3BuTHe mimeHuIs")

KomnbrorepHoe o0opynoBanme
HoyTtOyk; npoektop, HHTEpaKTUBHAs JOCKa



Cnmcok JuTeparypsi:

2. buomnorus «llokpeITOCEMEHHBIE PACTEHHUS: CTPOCHUE U KUZHEEATENBHOCTDY -
3. 6 knacc yuHedHb kKypc B. B. Ilaceunuk, Beptukanbs - MockBa «/lpodar-
2020r

4, AxumymikuH, W. 3anumarenvHas Oouosnorus / Uropp AxumymkuH. — CIIO.:

Awmdopa, 2015. -319 c.
5. Anaromuueckuii atinac / [lox pen. A. U. bopuca. — Musnck, 2011. — 256 c.: un.

6. Anaromusi denmoBeka. Temo. Kak sto pabGortaer/ mom obOmel pemakimeit 1.
Abpaxamca: [mep. ¢ anmt. A. AuBaepa]. — M.: ACT, 2018. 256 c.: un.

1. bunny, I'. JI. Anatomust u pusnonorus: Gonbmio momymspubii atiac / I JL.
bumna, E. YO. 3uramosa. — M.: U3mareascTBo «O», 2017. — 272 c.: nn.

8. CamoBanuenko, [O. A. bwomormsa: mnomaroBas moxaroroka / HO.A.
CagoBumnuenko. — M.: Dkemo, 2016. — 320 c.

9. CripaBo4HMK MO JieKapcTBeHHBIM pacteHusiM. / [lox pen. 3agopoxkHoro, A. M.

— M.: JlecH. mpom., 1988. — 415 c.

10. HHaTepHeT-pecypchl o pa3HbIM pasaenam kypca « BUOJIOT Sy

YEJIOBEK

11.  http://school.bakai.ru/?id=newphb041220101544 — Gakaii - BUpTyaJbHas IIKOJIA
110 OMOJIOTHH;

12.  http://muzey-factov.ru/tag/biology - my3eit (hakToB 0 YemOBEKE;

13.  http://humbio.ru - Pecypc «ba3a 3naHuit 110 OHOJOTHH YEIOBEKA» COMCPIKUT
Y4COHUK 1O MOJICKYJISIPHOW OMOJIOTHN YeIOBeKa, OMOXUMHH, (PU3UOJIOTHH, TeH- HOU
1 OEJIKOBOU MH)XEHEPUU;

14.  http://www.sci.aha.ru/biodiv/index.htm - Pasnen (buopa3snoobpasue n oxpaHa
npupoabsl) Web-atnaca «370poBbe U OKpyxkKawmias cpena». CrenuaiucToB
HaBEpHSIKA 3aUHTEPECYeT MACIITAOHBIM TeMaTHyeCKuid MHGOPMAIIMOHHBI MacCHUB
MH(DOPMAIIMOHHBIX pecypcoB 1o OuopasHooOpasuto Poccun. Taxxke umeercs
BO3MO)XHOCTh HAalTH HEOOXOAMMYIO MH(OpMALMI0O B MHTEPAKTUBHON 0a3e HaHHBIX
«Poccus B nudpax» (ThICSUM MOKa3aTejaed MO BCEM pPErHMOHaM CTpaHbl). Takxke
pa3MmereHa oHJaiiHOBasi kaptorpaduueckas cuctema DataGraf.Net, mo3Bosstomias
«HA JIETY» CTPOUTH KapThl, (B TOM YHUCJE€ COOCTBEHHbIE) U MPOU3BOAUTH AHAIU3 UX
CYNEPIO3ULINN;

15.  http://www.sci.aha.ru/ATL/ra00.htm -Web-Atnac: «Oxkpyxaromas cpeaa u
310poBbe HaceneHus Poccnm». KOMIUIEKCHBIN Tpyd, B KOTOPOM PacCMaTpUBAKOTCS B
MepByI0 ouepenb GakToOpbl U MPUYUHBI, OTIPEACIISIONIHe 370poBbe Haru. Okono 200
CroxkeToB, Oornee 400 kapT u quarpamm;

16. www.molbiol.edu.ru - Amnaromus u ¢usnomoruss denoBeka. HayuHo-
MONYJSIPHBIN caT. ba3a 3HaHuil Mo Ouojoruu 4yesnoBeka. PU3HOIOTHS, KICTOUHAS
OMOJIOTHS, TCHETHUKA, OMOXUMMUSI,

17.  http://www.psy.msu.ru/illusion/ - 3puTenbHble WUIIO3UH W (HEHOMEHBI
(bakynprer ncuxosnorun MI'Y umenn M. B. JlomoHOCOBa).
XNBOTHBIE

18. www.entomology.narod.ru/index.html - «MHopMannOHHO-TIOMCKOBBIA CalT
WIN «IIOYTH BCE» 110 SIHTOMOJIOTHHY. BOJIbIlIoe KOJHYECTBO Ka4eCTBEHHBIX CChIIOK Ha




PYCCKOSI3BIYHBIC CANTHI, MOCBSAIIEHHBIE BCEM CTOPOHAM >KH3HH PA3IUYHBIX TPYIII
YJICHUCTOHOTHUX, a OOJIBIIIE BCETO — HACEKOMBIX;

19.  http://www.zooclub.ru/ - «300ky6 (Bce 0 )kUBOTHBIX ))». Camasi pa3HOOOpa3Has
WLTIOCTPUpPOBaHHAsT HMHGoOpMAIWsl, KaK O XU3HH JUKAX >KHUBOTHBIX, TaK U O
JOMAIIHUX JTIOOMMIIax. Bo3MOXHO TmomydeHue OeCIUIaTHONH KOHCYJIBTAIlUU TI0
COZICpYKaHUIO ¥ BETCPUHAPUH;

20.  http://www.zoospace.narod.ru/ - «3oonomus», OPeAOCTaBIsSICT MarepHal B
OCHOBHOM O cO0akaxX M KOIIKaX: PEKOMEHIAIMH 10 WX COICPYKAHHUIO W JICUCHHUIO,
HOpMaTHBHBIC JOKYMEHTBI, HHPOPMAIMIO O KIy0aX W MATOMHHUKAX, OOBSBICHHS O
MIPOIAXKE M BHICTABKAX);

21. http://[povodok.ru/en/ - «IloBomox», OmMH H3 CaMBIX IIOJHBIX CAaiiTOB,
MOCBSIICHHBIX JOMAIITHUM KUBOTHBIM;

22. https://apus.ru/ - «O HenmoOenuMo# OOBH K JKUBOTHBIM», WHTEPECHAs W
pazHooOpa3Has WHGOpMAIMsI O CaMbIX PA3IMYHBIX KUBOTHBIX. (OCOOCHHOCTH
noaoopa Marepuaia M ero M3JIOKEHHUS JCNaloT ATOT CAWT XOPOIIUM TOMOIIHHUKOM
YUUTEIIO;

23.  http://www.petslife.narod.ru/ - «Jlomamaue >kuBOTHBIEY. CalT MMOCBSIIEH
JOMAITHAM XUBOTHBIM. OCOOCHHOCTSIM yXO/1a ¥ COIePIKaHHUsI JJOMAITHUX )KUBOTHBIX;
24. http://bigcats.ru/ - «bonbine komkuy. CaWT MOCBSINEH MNPEACTABUTEISIM
CEMEHCTBA KOIIAYbHX;

25.  http://www.filin.vn.ua/ - WMmmrocTpupoBaHHAs SHIUKIONEANS XKHUBOTHBIX. B
paszenax SHIUKIONEIUA COOpaHO OOJBIIOE KOJMYECTBO MarepualioB 000 BcCex
BHJIaX )KMBOTHBIX. MaTtepuai 00raTto WLTIOCTPUPOBAH, CHA0KEH CChIIKAMU;

26.  http://www.apus.ru/ - Pecypc «O HemoOequmon Jr00BH K KUBOTHBIM» — 3TO
WHTEPECHass W pa3HooOpa3Has HH(OpPMALKsS O CaMbIX Pa3IUYHBIX JKUBOTHBIX.
OcoOeHHOCTH TIOI00pa MarepHalia U €ro M3JIOKCHHS JETa0T 3TOT CAWT XOPOIIUM
MTOMOIIIHUKOM YYIHTEITIO;

27.  http://www.fishworld.narod.ru - Peibuit mup. Pecypc mOCBsIleH MOJHOCTHIO
OTUM TIPEICTABUTEISIM JKHBOTHOTO Mupa. Kiraccuukanus, MTpoNCXOXKISHUE,
ABOJIIOIHS PBIO, OMACHBIE PHIOBI K1 MHOTOE JAPYTOE.

PACTEHU A

28.  http://www.herba.msu.ru/russian/index.htmi- OoTaHUYECKUI cepBep
MockoBckoro yHuBepcurera. OnauH W3 Hawboliee M3BECTHBIX BO BCEM MHPE
POCCUMCKUX OHOJOTHYECKUX PECypcoB, HMEIOUIMNA BepcMM Ha 8§  s3bIKax.
borannuyeckne HOBOCTH (B T. 4. MOAPOOHBIN KaleHAAph KOH(EPEHIMi), CalThI
Ootanuveckux mnoapazaeneHuit MI'Y, Oubnmoreka H300paKeHUM PpaCTEHH,
ouorpaduueckuii pazgen «kiaaccuku Hayku». Kpome marepuanoB mo OOTaHUKE
o0miero xapakTepa, Ha caiiTe pa3MElIeHbl Marepuaibl O boTaHWYecKoM caje
yHuBepcuteTa, 00 yHuBepcutrerckom IepOapum wumenu J[. II. Ceipeiimukosa,
MPEICTaBICHA CTAPUHHAS KOJUICKITUS U3 ero OHIOB;

29.  http://www.lapshin.org/club/plants.htm - «MockoBckuit Kiyd koMHaTHOTO
I[BETOBOJICTBAY;

30. http://tea.volny.edu/index.php - «Yait» — xuBasg SHIMKIONEAUS 4Yasg U €ro
TpaJUINN — HCTOPHUS Yasi, 00TAHWKA W BBIPANTUBAHUE Yas, XUMHUS Yasi, IPOU3BOJICTBO
Jasi, BUJIbI Yasi, yIIaKOBKa M XpaHEHHUE Yas, 3aBapUBaHUE Yasi, Yail U 37I0POBbHE.







