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BBEJAEHUE
CoBpeMeHHbIH y4eOHBIH MPOIecC HAPaBJICH HE CTOJIBKO HA TIOCTH)KEHUE PE3yiib-

TaTOB B O0JIACTH MPEIMETHBIX 3HAHU, CKOJIBKO Ha JUYHOCTHBIN pocT pedenka. O0y-

YeHHE 10 HOBBIM 00pa30BaTeNIbHBIM CTaHAApTaM IpelycCMaTprUBaeT OpraHu3aluio Jie-

ATENILHOCTU PeOEHKa, KOTOpasi COCOOCTBYET PACKPHITUIO BHYTPEHHETO MOTEHIMaja

Ka)XJIOTO YUCHHUKA, Pa3BUTHUE U MOJICPKAHUE €0 TAIAHTA.

OnHuM U3 KIIOYEBBIX TPeOOBaHUMN K OMOJIOTUYECKOMY 00pa30BaHUIO B COBPEMEH-
HBIX YCJIIOBUSIX SIBJISIETCS OBJIAJICHUE YUAIIUMUCA MPAKTUYECKUMU YMEHUSMU U HaBbI-
KaMH, MIPOEKTHO — UCCIIE0BATENBCKON JIesTeIbHOCTRI0. [Iporpamma «B mupe 6uoso-
THI» HallpaBlieHa Ha (POPMHUPOBAHUE y yUAIIUXCS HMHTEpPECa K M3YUYEHUIO OMOJIOTHH,
pa3BUTHE MPAKTHUYECKUX YMEHUW, NPUMEHEHUE MOJYyYEHHBIX 3HAHUN Ha MPAKTHKE,
MOJIFOTOBKA yYalUXCs K YYaCTHIO B OJIMMIINAHOM JBUKEHUU.

Peanuzaumss JgaHHOM mOporpamMmbl  €CTECTBEHHOHAYYHOM HANpPABIEHHOCTU
MIpe1yCMaTpUBAET UCIOJIb30BaHUE O00OPYNOBAHMS, CPEACTB OOYUEHHS U BOCIUTAHUSA
entpa «Touka pocTay.

Pa3znen 1. KoMiiekec 0CHOBHBIX XapAKTEPUCTHK 00pa30BaHMs: 00beM, CO-
JAep:KaHue, INIAHUPYeMble pPe3yJibTaThl

l.1TlosscauTenbHas 3anucKa

[TporpamMma nonomHUTENBEHOTO 0Opa3oBanus « Touka Pocta» coctaBnena Ha oc-
HOBE HOPMaTUBHO-TIPABOBOM Oa3bl

Hopmamueno-npaeogoe obecneuenue
* @enepanbHbiM 3akoHOM OT 29.12.2012r. No273-®3 «O06 obOpazoBanuu B Poccuii-

ckor Deneparum.

* [Ipukaz Munnpocsenienust Poccun ot 09.11.2018 Ne 196 «O0 yTBepxkaeHuun mo-
pSZIKa OpraHU3aliy U OCYILIECTBICHUS 00pa30BaTeNbHOMN NEATEIbHOCTH MO J0IO0J-
HUTEJIbHBIM 00111€00pa30BaTeIbHBIM MPOrPaMMaM».

* Konuenuueit pa3ButHs 10MOTHUTEILHOTO 0Opa3oBaHus B PO, yrBepkaeHHOI pac-
nopstxenueM IIpasurensctBa PO ot 04.09.2014r. Nel72, npukazom MunucrepcTsa
npocsemierust PO ot 09.11.2018 1. Ne 196 «O0 yTBepkaeHHH TOpsJIKa OpraHu3a-
IIUM ¥ OCYIIECTBIICHUSI 00pa30BaTEIbHON 1E€ATEIBHOCTHU M0 AOMOJHUTEIBHBIM 00-
1eo0pa3zoBaTeIbHBIM IPOrPAMMaM)).

* Crparerueii pazsutus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025
roga (yTBepkieHa pacrnopsbkenueM I[IpaBurtensctBa Poccuiickoit deaepanuu ot
29.05.2015 1. Ne 996-p).

* [locraHoBnenremM INaBHOrO TOCYIapCTBEHHOIO caHWTapHOro Bpaua P® or
28.01.2021 Ne 2 «O6 yrBepxaenun CaunlluH 1.2.3685-21 «['uruenudeckue HOp-
MaTUBbI U TpeOOBaHMs K 00eCIeueHnI0 0€30MacHOCTH U (MJIM) O€3BPETHOCTH JIJIst
yesioBeKa (pakTOpOB Cpeibl OOUTaAHUSD.

[Iporpamma crnocoOCTBYET O3HAKOMJIEHUIO C OpraHU3alMei KOJUIEKTUBHOIO U
WHMBUTyaJIbHOTO HCCIIE0BAHMS, 00YUEHHUIO B IEUCTBUM, TO3BOJIET YEPEAOBAThH KO-
JIEKTUBHYIO U UHJMBUIYAIBHYIO JACSTENbHOCTh. T€OpeTUUeCKUi MaTepras BKIIOYaeT
B ce0si BOIPOCHI, KacarolIlecsi OCHOB MPOEKTHO-UCCIE0BATEIbCKON JESTEbHOCTH,
3HaKOMCTBA CO CTPYKTYpOIl paOOTHI.

1.2 HoBu3Ha, akTyaJIbHOCTh U MeJarorudyeckas 1ejiecoo0pazHoCTb MPOrpaMMbl
AKTyaJIbHOCTH NporpaMmmbl. OTauuuTeIbHBIE 0COOCHHOCTH TporpaMMel. [lpo-

rpaMMa HampasJieHa Ha (POPMUPOBAHUE y yUYAIIMXCS CTOWKOM MOTHUBAIUH AJIS U3y4de-



HUSl OMOJIOTMYECKUX HAyK, PACIIMPEHHE 3HAHUM 110 OMOJIOTHH U SKOJIOTUH, POPMHUPO-
BaHHWE OCO3HAHHOI'O OTHOUIEHUS K MUPY KUBOU IPUPObL, pa3BUTUE HHTEPECA K MEIU-
[MHCKUM HayKaM, OBBIILIEHHE 00pa3oBaTeabHOro ypoBHs. [Iporpamma naet BO3MOX-
HOCTh YYalllUMCs BBIOPATh CBOM «OMOIOTUYECKUH MyTh», U OBBICUTH YPOBEHB MOATO-
TOBKH K DK3aMEHAM.

HoBu3na nanHoii 00pa3oBare/ibHOIl MPOrpaMMbl B TOM, YTO JIaHHAsI [Tporpamma

HOCHUT Pa3BUBAIOIINI XapaKTep, LEIbI0 KOTOPOi sBIsieTCsl (POPMUpPOBAHUE TOMCKOBO-
UCCIIeIOBATEeIbCKUX, KOMMYHUKATUBHBIX YMEHHUI HIKOJbHUKOB, WHTEJIEKTa yua-
IIUXCSI.
3aHATUS pa3fesieHbl Ha TeopeTHYecKue U npakruyeckue. [Ipuuém aestenbHOCTh MO-
KET HOCUTh KaK IPyNIOBOM, TaK U UHJIMBUIyAJIbHBINA XapaKTep.
Ilegaroruyeckasi nejiecoo0pPa3HOCTh IPOrPaMMBbI 3aKIIIOYAETCSI B TOM, YTOOBI: CIIO-
COOCTBOBATh CUCTEMATU3ALIMN OMONIOTMYECKUX 3HAHUH, MOJYYSHHBIX BO BPEMS
oOyuyeHus B 00111€00pa30BaTENbHOM HIKOJIE, BOCIIOIHUTH MPOOEIbI, OJYyUYECHHbBIE MPU
M3YYEHHUH MpeaAMeTa OMOJIOTUH, PACIIMPUTh UMEIOIIUECS Y YYalIuXCcsa IPOrpaMMHbIE
OMOJIOrMYeCKHe 3HaHUS C LENIbI0 MOATOTOBKH K 3K3aMEHaM, K MOCTYIUIEHUIO B y4eO-
HBIE 3aBEJICHUS, a TAK)KE K OMOJIOIrMYECKUM OJIMMITHAIaM.

1.3 Llenp 1 3aaa4M TONOTHUTEIBLHONU 001IE00Pa30BaTENBHON MPOTPaMMBbI

Henanb: co3nanne ycaoBUi 111 yCIIEIIHOTO OCBOEHUS YYAIIMMUCS TPAKTUYECKOM CO-
CTaBJIAOILIEH IKOJIBHON OMOJIOTHH U OCHOB MCCIIE0BATENIbCKOM €A TEIbHOCTH.
3agaumn:
lIpeomemmuie:

1. ®opMupoBaHME CUCTEMBI HAy4YHBIX 3HAHUI O CUCTEME MXUBOW MPUPOABI U
HaYyaJIbHBIX IPEJICTABIEHUI O OMOIOTMYECKUX 00BEKTAX, MPOIIECCAX, IBICHUSX,
3aKOHOMEPHOCTSIX;

Memanpeomemuvie:

2. mpuoOpeTeHue OMbITa UCIIOJI30BAHUS METO/I0B OMOIOTUYECKON HAYKHU JJIS TIPO-
BEJCHUS HECITIOKHBIX OMOJIOTUYECKUX IKCIIEPUMEHTOB;

3. pa3BUTHE YMEHUH M HABBIKOB IMPOEKTHO — UCCIE0BATEIBCKON NEATEIbHOCTH;

Jluunocmmuuvle:

4. MOATOTOBKA yYalIUXCs K yYaCTHUIO B OJTUMIINAJIHOM JIBUKEHUH;

5. (opmMupoBaHHE OCHOB IKOJIOTUYECKON TPaMOTHOCTH.

[Tpu opranuzanuu 00pa3oBaTENbHOIO MpoIecca HE0OX0AUMO 00paTUTh BHUMAHKE
Ha CJIeIyIOUIUE aCIEKThI:

e CO3JaHUE MOPTQPOJIUO yUEHHKA, MO3BOJISIIOIIEE OLEHUBATH €T0 JIMYHOCTHBIN

pocT;

¢ HCIOJIb30BAaHUE JTUYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTUN (TEXHOJIOTHUS pa3-
BUTHUSI KPUTUYECKOTO MBILIUICHHS], TEXHOJIOTUS TPOOJIEMHOTO O0yUYEeHUs1, TEXHO-
Jorus 00y4eHHs B COTPYIHUYECTBE, KEMC-TEXHOJIOT U, METOJl TPOEKTOB);

e OpraHu3auus MPOEKTHOM AESATEIBHOCTH IIKOJIBHUKOB U IPOBEIEHHE MUHU-KOH-
(depeHLuii, TO3BOJSIONINX HIKOJIBHUKAM MPEICTaBUTh UHAUBHUIYAJIbHbIC (MU
IPYIIOBbIE) MPOEKTHI 110 BEIOPAHHOM TEME.

1.4 OcobeHHOCTH BO3PACTHOM TPYIIIHI IETEH, KOTOPHIM aJIpecoBaHa MporpaMma.
JaHHas mporpamma NnpeaycMoTpeHa Ha 15 4enoBeK pa3HOBO3PAcTHOM KaTero-
puM Ha 6a3e MIKOJIBI.



Ha 3aHATHAX yyamiuecs onuparoTcsl Ha MOJTyYeHHbIE 3HAHUA 110 OMOJIOTHH, YTO
MO3BOJISIET OBICTPO U JIETKO OBJIa/1€BaTh HOBBIMU 3HAHUSIMH, IPABUIIHLHO U KAYECTBEHHO
BBIITOJIHATh TPAKTUYECKHUE 3aJaHHUS.

1.5 Anpecar nporpamMmsl, CpPOKH peaIn3ally, HAPaBICHHOCTh

Ypoeenv npozpammor — 6a30BbIil.

BrlnonHeHre HHAMBUTYaIbHOTO 3a/JaHUs: CAMOCTOSITENIbHBIN BEIOOP TeM peOEH-
KOM, MHTE€pPECHBbIX M1 u3yueHusa. CocTaBieHue 1iiaHa paboThl MO U3YYEHUIO TEMBbI,
HAMMCaHUIO PabOoThI C OMOPOH Ha MPEIOKESHHBIC MEJAr0rOM BapUAHTHI.

Hanpaenennocms — ECTeCTBEHHOHAY4YHAs!.

Aopecam npocpammet: ety B Bozpacte 11 — 18 nert.

B sToM Bo3pacTe peOeHOK OKa3bIBAETCSl Ha TOPOTE peasibHOM B3pOCIION ku3HU. bes
JOCTaTOYHOM YBEPEHHOCTH B ceOe, MPUHATHUS ce0sl OH HE CMOXKET ONPEIEIUTh CBOU
JNAJbHEUIINN MYTh.

[leHTpanbHBIM kK€ HOBOOOpPA30BaHHEM MEPHUOAA CTAHOBHUTCS CAMOONPEIECICHHE,
npodeccruoHanbHoe U JTUYHOCTHOE. Co3/aeTCsl TaK Ha3bIBA€MbIN KU3HEHHBIN TUIaH:
CTapLIEKIACCHUK PEIIaeT, KeM ObITh (IpodeCcCHOHATBHOE CaMOOIIPEIETICHUE) U KAKUM
OBITH B CBOEH Oyay1el KU3HU (JIMYHOCTHOE MJIM MOPAJIbHOE CAMOOTIPEIETICHUE).
E1ie o1uH MOMEHT, CBSI3aHHBIN ¢ CaMOOIIPEIETICHUEM, - U3MEHEHHE Y4eOHO MOTHBa-
nuu.  CrapliekacCHUKH, BEAYIIYI0  JIeATENbHOCTh KOTOPBIX  OOBIYHO  Ha3bl-
BaIOT Y4EOHO-IPO(eCCHOHANIBHOM, HAUMHAIOT paccMarpuBaTh yueOy Kak HeoOXOoIu-
Myto 0a3y, MpeAnochbUIKy Oyayiield npoQecCuoHaIbHOM AesaTenbHOCTH. VX uHTEpe-
CYIOT, IJIaBHBIM 00pa3oM, T€ PEeIMEThI, KOTOpPbIe UM OyAYyT HY>KHBI B TaJIbHEUILEM, X
CHOBAa HAaYMHAET BOJIHOBATh yCIIEBAEMOCTbh, MOSBIISAECTCS CO3HATENbHOE OTHOILIEHHUE K
YYEHHIO

[Iporpamma paccuntana Ha 3 roja oOyueHus. [IpogomKUTENbHOCTh OJHOIO 3a-
HSATHS PABHO OJHOMY aKaJeMUYeCcKoMy Yacy (45 MUHYT).
I ron oOyuenus — 136 yaca. Yacrora 3aHATuid — 4 pa3a B HEJAENIO IO 45SMUHYT.
IT rog oOyuenust — 136 yaca. Yactora 3aHsaTuii — 4 pasza B HEIEIO 10 45MUHYT.
III rox oO6yuenus — 136 yaca. Yactora 3ansaTuii — 4 pasa B Helemo 110 45MUHYT.
['pynnsl GopMUPYIOTCS C YYETOM MHAWBHUIYaJbHBIX U TBOPUECKHX CIOCOOHO-
CTEU JETEH.
Dopma 3anamuii — rpynnosas. KonuuecTBo ydamuxcsi B rpynie MakCUMallb-
Hoe — 15, muaumaneHOE — 15.
[Inanupyembie pe3ysbTaThl
TpeGoBaHus K yPOBHIO 3HAHNH, YMEHUI U HABBIKOB 110 OKOHYAHHMIO peaJin3a-
MU HJorpapssan3ayiy npozpammbl.
e HMMETH IpeACTaBIeHNEe 00 UCCIIeIOBAHUU, TTPOEKTE, cOOpe U 00padoTke uHDOP-
Malli1, COCTaBICHUH JI0KJIaa, ITyOJUYHOM BBICTYIICHUU;
e 3HaTbh, KaK BHIOpATh TEMY UCCIEAOBAHMS, CTPYKTYPY UCCIEAOBAHMUS;
e YMETh BUJIETh MPOOJIEMY, BbIIBUTaTh TUIIOTE3bI, TUIAHUPOBATH X0/ UCCIEI0Ba-
HUS, 1aBaTh ONpPEeICHUs MOHATHIM, paboTaTh C TEKCTOM, JIE1aTh BBIBOADI;
e yMETb paboTaTh B IPyIIIE, IPUCIYIINBATHCS K MHEHUIO YJICHOB TPYIIIbI, OTCTa-
UBaTh COOCTBEHHYIO TOUKY 3PEHUS;
 BJAJIETh IUIAHUPOBAHHUEM U MOCTAHOBKOW OMOJIOTHYECKOTO SKCIIEPUMEHTA.
1.6 ITnanupyemsble pe3yabTaThbl
IThanupyemvie pezynomamot



JIuunocmmuoie pezynomamel:
® 3HAHWS OCHOBHBIX MPHUHIIMIIOB U MPABUJI OTHOIICHHS K KUBOU MPUPOJIE;
® pa3BUTHE IO3HABATEIbHBIX WHTEPECOB, HAMPABICHHBIX HA HM3y4YEHHUE KUBOU
IPUPOJIBI;
e Pa3BuTHE WHTEIUICKTyaJ bHBIX YMEHHH (IOKa3bIBaTh, CTPOUTH PACCYKICHHS,
aHAJM3UPOBATh, CPABHUBATH, JCJIaTh BHIBOJIBI M IPYTOE);
® DOCTETUYECKOTO OTHOIIEHHUS K JKUBBIM OOBEKTaM.
Memanpeomemmnbwie pe3ynomamol:
® OBJIAQJICHHE COCTABJISIONIMMHU UCCIIEIOBATEIbCKON U MIPOCKTHOU ACSTEIbHOCTH:
YMEHHUE BHIETHh MPOOJEMY, CTaBUTh BOIMPOCHI, BHIIBUTATh THUIIOTE3bI, J1aBaTh
OTIpEICIICHHSI IOHATHAM, KJIacCU(PHUITMPOBATh, HAOIIONATE, POBOIUTE IKCIIEPH-
MEHTHI, JIEJIaTh BBIBOJIBI U 3aKIIIOUCHUS, CTPYKTYPUPOBATh MaTepuall, OObSICHSITH,
JTOKa3bIBaTh, 3AIIUINATh CBOU UJICH,
® yMeHHE paboTaTh C pa3HBIMU UCTOYHUKAMU OMOJIOTHYECKOW HHpOpMAIIK, aHa-
JTU3UPOBATh U OIICHUBATh HH(OpMaIIHIo, TpeoOpa30BbIBaTh HH(OPMAIIUIO U3 O/I-
HOU (JOPMBI B JIPYTYIO;
® yMEHUE aJIeKBaTHO UCIIOJIb30BATh PEUEBBIE CPEICTBA JJIS IUCKYCCUH U apTyMEH-
Talldd CBOCH TMO3WIINW, CPABHHUBATHh Pa3HbIC TOYKU 3PEHUS, apryMEHTHPOBATH
CBOIO TOUYKY 3PCHHS, OTCTaUBATh CBOIO MTO3HIIHIO.
IlIpeomemmnuie pe3ynomamoi:
1. B no3HaBarenbHOM (MHTEIIEKTYaIbHOM) cepe:
® BBIJICJICHHUE CYIIECTBEHHBIX IPU3HAKOB OMOIOTHIECKUX OOBEKTOB H ITPOIIEC-
COB;
e KiIaccupuKanusa — ONpeeICHIE MPUHAICKHOCTH OMOIOTHIECKUX 00BEK-
TOB K ONPEAECICHHON CUCTEMaTUYECKOU TPYIIIIE;
® 00BACHEHHE POJIM OMOJIOTUH B MIPAKTUYECKOM JIEITEIbHOCTH JTFONICH;
® CpaBHCHHE OMOJIOTHYECKUX OOBEKTOB U MIPOIIECCOB, YMEHHE JIeTIaTh BHIBOIBI
¥ YMO3AKJTFOUCHUSI HA OCHOBE CPABHEHUS;
e yMeHHuE padoTaTh ¢ OMPEACTUTENSIME, TA00PATOPHBIM 00OPYIOBAHUEM;
® OBJIQJICHHE METOIaMHU OMOJIOTHYSCKON HAyKH: HAOIOCHNE U OTTMCaHue OUOo-
JIOTUYECKUX OOBEKTOB M MPOIIECCOB; MMOCTAHOBKA OMOJOTHYECKHIX IKCTICPHU-
MEHTOB U OOBSICHEHUE UX PE3YIbTATOB.
2. B 1IeHHOCTHO-OpUEHTAIIMOHHOU cdepe:
® 3HaHWE OCHOBHBIX MPABHII IOBEACHUS B IIPUPOJIC;
® aHaJIM3 U OIICHKA MOCJEICTBHUI IEATETLHOCTH YEJIOBEKa B MIPUPOJIC.
3. B cdepe TpynoBoii nesTeIpHOCTH:
® 3HaHUWE U COONIIOIEHUE TIPABUII paOOTHI B KAOMHETE OMOIOTHY;
e CcoOoieHre TpaBui padOThl ¢ OMOIOTrHYECKUMH TPUOOPAMH U MHCTPYMEHTAMH.
4. B acreTnueckoit cdepe:
® OBJIQJICHHE YMEHUEM OILICHUBATH C 3CTETUUECKON TOUKHU 3PCHUS OOBEKTHI KUBOU
MIPUPOJIBI.
Yuawuecsa 6yoym snams:
* yYamuics yMeeT IOHUMATh IMPOIIECChI, TPOUCXOISIINE B OKPYKAFOIIIEM MUPE Ha
OCHOBE COOCTBEHHBIX HAOIIOIEHUI U €CTECTBEHHOHAYYHOT0 01X0/1a, PopMyiu-
poBaTh HAy4YHO OOOCHOBAHHBIE BHIBODIL;



* y4Yaluics BIaJ€eT HaBbIKAMU aHajn3a WH(GOPMALMU U MPEICTABICHUS MepeN
ayIuTOpUen pe3yabTaToB CBOEH PabOTHI;
* yYallWiiCcsl IEMOHCTPUPYET OTBETCTBEHHOE OTHOUIEHWE K NPUPOAE POIHOIO
Kpasi, IPUPOJTHOMY JOCTOSHHUIO CBOEU CTPAHBI, IIJIAHETHI B LIEJIOM;
* yyanuiics BiajaeeT UHPOPMAIMOHHBIM MOTEHIIMAJIOM O MYTSIX MOCTPOCHUS UH-
JTUBUTyalIbHOM TTPO(PEeCCUOHAIBHON TPACKTOPHUHU.
Yuawuecs 6yoym obyuensi:
* yyanuiics BiajaeeT JabopaTopHbBIMU IPUOOPAMU;
* JIEMOHCTpPUPYET HEKOTOpble MOopdoMeTpuueckue U (PU3nOIOTHUECKUE TTOKa3aTeIu
3JI0POBbSI IIKOJIbHUKOB;
* yMEET CTaTUCTHUECKH 00padaThIBaTh pe3ynbTaThl UCCIIEIOBAHUM;
* yMeEeT MPEACTABIIATh CBOU PE3YABTATHI IEPE]] ayIUTOPUEH;
* yMeeT paboTaTh C HAy4YHOM JUTEPaTypoil;
* yMeeT OOpMIISTh pe3yJbTaTbl CBOMX MCCIEIOBAaHUN B BUJIE TE3UCOB pedeparoB U
CTaTeu.
Pasnen 2. Kommiekce Opranu3aliiOHHO-NEIArOrHYECKUX YCI0BHH, BKIOYA-
OIUA (POPMBI aTTECTALMHN»
CTpykTypa nporpamMmmasli
[Tpu u3yyeHuH pazaenoB MKOIBHUKU CMOTYT ITOYYBCTBOBAThH CE0sI B POJIM YUEHBIX
U3 pa3HbIX obnacTeit Ononorun. borannka — Hayka 0 pacTeHusX. 300JI0TUs — HayKa,
IIPEIMETOM U3YyYEHHsI KOTOPOH SIBISAIOTCA MPEACTABUTEIHN LIapCTBA )KUBOTHBIX. MUKO-
Jorus — Hayka o rpudax. ®u3nonorus — Hayka 0 )KM3HEHHBIX ITpolieccax. DKOIOTHUs
— HayKa O B3aMMOJECHCTBUAX OPTaHU3MOB C OKpY’Karomen cpenoi. bakreprnonorus
— Hayka o Oakrepusx. OpHUTOJIOTHS] — pa3/en 300J0TUH, TOCBALIEHHBIN N3y4YEHUIO
ntull. buoreorpadus — Hayka, KOTOpas U3y4aeT 3aKOHOMEPHOCTHU reorpaduyeckoro
pacnpoCTpaHeHHUs U pacipeneneHus oprann3moB. CucteMaTrka — Hay4yHas JUCLHU-
IJIMHA, O KJIACCU(HUKAIMKU KUBBIX OpraHn3MoB. Mopdosorust n3y4aer BHEIIHEe CTPO-
€HUE OpraHu3Ma.
2.1. ConepxaHue mporpaMmabl
COIEPXXAHUE
IEPBBIN I'OJl OFYUYEHMUS
Ilnanupyembie pe3yabrarhbl:
JIn4HOCTHBIE:
- 3HaHUE OCHOBHBIX MPUHIIMIIOB U ITPaBUJI OTHOIIECHHUS K )KMBOW MIPUPOE, OCHOB 310~
poBOTO 00pasa >KM3HU U 3[0POBbECOEPEraroIuX TEXHOIOTUIA;

- (opMHpoBaHKEC MOHUMAHUS [ICHHOCTH 3I0POBOTO M O6e30macHOro o0pasa KH3HH,

- c(hOpMHUPOBAaHHOCTH ITO3HABATCIHPHBIX MHTEPECOB U MOTHBOB, HAIIPABIICHHBIX HA
M3Y4YCHHUE JKUBOU MPHUPOABI; MHTEIUICKTYaJIbHBIX YMEHUH (JI0Ka3bIBaTh, CTPOUTH pac-
CYXJCHUS, aHATU3UPOBATh, CPABHUBATH, JICJIaTh BBIBOJIBI H JIP.); SCTETUYECKOTO OTHO-
LIEHUS K )KUBBIM OOBEKTAM.

MertanpeaMerHble:

- YMEHHE OpraHu30BaTh CBOIO YUEOHYIO NIEATENbHOCTb: ONPEACNATh LEeAb PabOThl,
CTaBUTH 334U, IUIAHUPOBATH — OMNPEAEIATH MOCIEA0BATEILHOCTh JEHCTBUN U MPO-
THO3UPOBATH PE3YAbTaThl PaboThl. OCYyIIECTBISITH KOHTPOJIb U KOPPEKIIUIO B Cllydae



oOHapyXeHHUs OTKJIOHEHUN U OTIIMYUI IPU CIIMYEHUH PE3YIBTATOB C 3aJaHHBIM 3TAJIO-
HOM. O1leHKa pe3ynbTaToB padOThl — BBIJICJICHUE U OCO3HAHUE yUYaIIUMCS TOTO, YTO
YK€ YCBOCHO U YTO €II€ IOMIEKUT YCBOCHUIO, OCO3HAHUE KaueCTBA U YPOBHs yCBOE-
HU,

- OBJAJICHUE COCTABJISIOIIMMHU HCCIIEIOBATEIBCKOM W TMPOEKTHOW JEATENbHOCTH,
BKJIIOYAsi YMEHHUS BUJIETh TPOOJIEMY, CTABUTH BOIPOCHI, BBIJIBUTATh TUIIOTE3bI, 1aBaTh
oTpeieSICHUsI TOHATHAM, KJIacCuPuIMmpoBarh, HaOII0AATh, TPOBOIUTH SKCIICPUMEHTHI,
JieaTh BBIBOJIBI U 3aKJIFOUEHUSI, CTPYKTYPUPOBATh MaTepuall, OObSICHATh, I0Ka3bIBaTh,
3allMIIATh CBOU HIEH;

IIpeamerHbIe:

- yMmeHue paboTarb C pa3HbBIMM HCTOYHUKAMHM WH(GOpPMAIMHU: TEKCTOM Y4YeOHHKa,
HAy4YHO-TIOMYJISIPHOM JTUTEPATYPO, CIOBApSIMU M CIPABOYHHKAMU; aHAJIU3UPOBATh U
OLICHMBAaTh HH(POPMAIMIO, TPEOOPA30BbIBATh €€ U3 OAHOU (POPMBI B IPYTYIO;

- YMCHHC CO3/1aBaTh , IPUMCHATH U HpeO6pa30BBIBaTB 3HaKl U CUMBOJIbI, MOACIIN H
CXCMBbI IJIA pCIICHUA y‘~I€6HBIX H ITI0O3HAaBAaTCJIbBHBIX 3aJa4

- yMEeHHE paboTaTh C pa3HbBIMU UCTOUHUKAMU OUOJIOTHYECKON HH(GOPMAIIUU: HAXOIUTh
OMoJIOTHYECKYI0 HH(POPMAIIUIO B TEKCTE yUeOHUKA, HAyYHO-TIOMYJIIPHOM JIUTEpaType,
OMOJIOTUYECKHX CIOBAPSAX U CIPABOYHUKAX.

Yuawuecs 6yoym 3nams:

YMEET BbIACIATh CYIIECTBEHHbIE PU3HAKN OMOJIOTUYECKUX OOBEKTOB (OTINYHU-
TEJbHBIX MPU3HAKOB KUBBIX OPTAaHU3MOB; KJIETOK U OPTaHU3MOB PAaCTECHUI, TPUOOB U
OaxTepuii;

yMeeT OOBACHSTH POJIb OMOJIOTMH B TPAKTUYECKOUN JeATEIbHOCTH JIIOACH; MecTa
Y pOJIM YEJIOBEKa B MPUPOAE; POJACTBA, OOIIHOCTH MPOUCXOXKIECHHUS U IBOJIIOIIMU pac-
TEHUH 1 KUBOTHBIX (Ha IPUMEpPE COMOCTABICHUS OTACTBHBIX TPYIII); POJIH PA3TUIHBIX
OpraHU3MOB B ’KM3HU Y€JIOBEKA; 3HAUYECHUsI OMOJIOTMYECKOTO Pa3HO00pa3us JIsl COXpa-
HeHus 6uocdeps;

yMEET CpaBHHUBATh OMOJOTHYECKHE OOBEKTHI M MPOLIECChl, YMETh AENaTh BbI-
BOJIbI U YMO3AKJIFOUEHHS] HA OCHOBE CPaBHEHUS;

YMEET BBISIBISITh IPUCTIOCOOJICHUSI OPTAHU3MOB K Cpejie OOUTaHUsI; TUITBI B3au-
MOJIEHCTBUS Pa3HbIX BUJIOB B 9KOCUCTEME; B3aUMOCBS3U MEXAY 0COOEHHOCTSIMH CTPO-
€HUS KJIETOK, TKaHEH;

Yuawuecs 6yoym obyuenwi:

BJIQJICET TPABMWIAMH PAOOTHI ¢ OMOJOTUYECKUMH MPUOOPAMU U HHCTPYMEHTaMHU
(npenapoBaibHbIE UIVIbI, CKAJIBIIEIH, JIYIIbl, MUKPOCKOIIBI).

yMEET CPaBHMBATh OMOJOTUYECKHE OOBEKTHI M MPOILECChl, YMETh J€JaTh Bbl-
BOJIb M YMO3AKJIFOUEHUSI HA OCHOBE CPaBHEHUS
Beenenue. ( 2 yaca) Bo BBeieHUU yUalyuecs: 3HAKOMATCS C TJIAHOM pabOThI U TEXHU-
KOI 0€30MMacCHOCTHU MPH BBIMOJIHEHUH JIA0OPATOPHBIX PadoT.

1. "3 yero cocrout pacrenue? (20 4yacos.)

Crpoenue pacTUTEIbHON KIIETKHU.

Teopusa Kopenb. Bunpl kopHeil. BetBnenue kopHs. 3Hauenue kopHs. [loder. Crpoenue
nobera. Ctpoenue mouek. Bumonzmenenus mooeron



JIuct. Ctpoenue koxuilpl ucta. CTpoeHUE MSIKOTH JINCTA. 3HAYCHHE >KUJIOK JIUCTA.
Beinenenue pacrenneM kuciopoza. Mcnapenue Boabl pacteHueM. Jlncronan.
Crebenb. Ctpoenue ctedsss. yHKIUU cTeOIs

[[BeTok. CTpoeHHE U 3HAUECHUE I[BETKA.

[Tnoae1. Crpoenue u 3HaueHre. CriocoObl pacrpoCcTpaHeHUs

Cewmsi. CTpoeHHE U COCTaB CEMSTH

IIpaxkmuxka JlabopatopHast padota «CTpOeHHE KOKHUIIBI JTyKay.

Jlaboparopnas pabota «JIBuxKeHUE IIUTOIIIA3MbI»

Jlaboparopnas pabota «OrnpeesieHue 30Hbl pOCTa KOPHSI»

Jlaboparopnas pabora «CTpoeHHe MOYEK»

OneiT «Beraenenne kucinopoaa pacrearnem». OnbIT «Mcnapennue Boabl JTUCThSIMU
[TpakTrueckas pabota «OnpeneneHre Bo3pacta CTBoja 1o ciuity» JlabopatopHast pa-
6ota «IlepenBmkeHne BOABI U MHUHEPATLHBIX COJIEH MO cTedmo» JlabopaTopHas pa-
0ota «/[BrkeHne opraHuYeCcKUX BelllecTB 1o credmo» JlabopatopHas padorta «Ctpo-
eHue cemeHu Qaconu» Jlaboparopnas padora «CtpoeHue cemenu nueHus» Jlado-
paropHas padota «CocTaB CEMSH»

2. Kak xuBet pacrenue? (11 yacoB)

Teopus. Kak nutaercs pactenue? Bo3nymHoe nutanue pacteHuid. [louBeHHOE nuTa-
Hue pacTeHuil. Ynoopenus. Bugsl ynoOpenuii. [lutanue 1 poct mpopoCTKOB.

Kak pactet pactenue? Poct kopHeii 1 modera. Kak MO>KHO MOBIUSATH HA pOCT PACTEHUS.
Bo3znelicTBre uenoBeka Ha KOPHEBBIE CUCTEMbl KYJIbTYpPHBIX pacTeHuil. ObpaboTka
rouBsl. [lonuB m ocymenue noussl. @opMupoBaHKE KPOHBI pacTeHnid. [Ipumurnka u
MAKUPOBKA. JIpIIAT 11 pacTenne? [[pixanue kopHen. /I pixanue mucTbeB. JpIxanue ce-
MmsH. Kak aBuraercs pacrenue? [[BukeHue cTeOis U JIUCTHEB.

Kaxk npopacraer cema? YcimoBust mpopactanusi ceMsiH. BexoxkecTs cemsiH. Cpoku no-
ceBa. [ myOnHa 3a71€71KU CEMSIH.

IIpaxkmuxa. IlpakTndeckas padora «OOpa3oBaHUE OPraHUYECKUX BEIIECTB HA CBETY»
[Ipaktuueckas pabora «BnusiHue ynoOpeHuil Ha pocT pacteHus» IIpaktuyeckas pa-
6ora «IIpumurnka rmaBHoro kopHs» [IpakTudeckas padota «Pa3zButue 60KOBBIX MOOE-
TOB»

[Ipaktuueckas pabora «BrnusHue GUTOropMOHOB Ha POCT U PA3BUTHE PACTEHUI)
Jlaboparopnas padota «Pa3Butue mpopocTKoB»

OnbIT «3HaYeHUE BO3AyXa JAJIsl pOCTa U pa3BUTHS KOPHEW»

OnbIT «/IpIXaHUE JTUCTHEB

OneIT «JlpIxaHWe CeMSIH

[Ipaktuueckas padota «IBuxenue ctedins pacrenus» [Ipaktuueckas padora «/[Buxe-
HUE JHCTHEBY

[TpakTudeckas pabora «BiusiHIE pa3IMUHbBIX YCIOBUH Ha TpopacTaHue cemMsin» [1pak-
THYecKas pabora «OnpeneneHne BCXOXKECTH CEMSTH

3. BoeIpacTu cam. (6 yaca)

Teopus. llpuMeHeHHE TOMYYECHHBIX 3HAHUN Ha mpakThke. O3elleHeHHE IIKOIbHBIX
kiyM0. [locanka u yxon 3a pacTeHUSMHU.

Ilpakmuxa. Tlpaktuueckass padorta «llocagka ceMsH B KOHTEHHEPHI U OTKPBITHIN
rpyHT» [IpakTuueckas padora «I[lukupoBaHue paccaabl IIBETOUHBIX KyIbTyp» [Ipak-
Tudeckas padora «Bpicaaka paccaabl IIBETOUYHBIX KYJIBTYpP B OTKPBITHINA rpyHT» [Ipak-
THYEeCKasi paboTa «YXOJl 3a IBETOYHBIMHU KITyMOaMu»»

4.01 MuKkpockona 10 MukpoouoJioruu (17 yacon)



Teopus. YctpoiictBo Mukpockora. [IpaBumna padbotsl ¢ MukpockonoM. [Ipurorosnenue
npenaparoB McTopust OTKPBITUS MHUKPOCKONA. YUYEHBIE HCCIEA0BATEIN, BHECIINE
BKJIAJl B U3Y4CHUE MUKPOOPTAHU3MOB.

Opanityzckuit mukpoouostor Jlyu [actep (1822 — 1895r), Hemenkuii yuensiii Pobept
Kox
43 —1910r) 0CHOBOMOJIOXKHUKH COBPEMEHHOM MUKpOOHOI0ruu. OCHOBHBIE HaIlpaBJie-
HUSI COBPEMEHHOW MUKPOOHOJIOTUN: TEHETUYECKAsl U KJIETOUHAsl MHKEHEPUS, UCIIONIb-
30BaHHE€ MHUKPOOPTraHU3MOB U MPOAYKTOB MX KU3HEIAECATEIBHOCTH B IPOMBIIIIEHHO-
CTH, CEJIbCKOM XO3sIICTBE U MEIULIMHE, 100bIYa HEPTH U METAIIOB, OYUCTKA BOJ, T10YB,
BO3JyXa OT 3arpsA3HUTENEH, MOIAEPKaHUE U COXPAHEHHWE MOYBEHHOIO ILIOJOPOIHS.
YcTpoiicTBO MUKpPOCKOTIa U MpaBuia padoTel ¢ HUM. [IpaBuna obpamienus ¢ mabopa-
TOPHBIM 000PYIOBAaHUEM.

Xumus u ononorusi. XUMUYECKUN COCTAB dUBOW KIJIETKU: HEOpraHudeckue (Boaa
Y MUHEpAJIbHBIE COJIM) U OpraHu4YecKue (OeNIKH, KUPbI, YIIEBObl, BATAMUHBI) BELIe-
ctBa. buonoruyeckas poib BOJbI B *KUBOU kieTke. DoTtocunTte3. Xiaopodumui. buoso-
IrMYECKOE 3HAYEHUE JKUPOB, OENKOB, 3(UPHBIX Macel, YIJIeBOAOB U BUTAMUHOB JIs
KU3ZHEIEATEIbHOCTH OPraHU3MOB.

KieTka - equHuLa CTPOEHHUS, KUZHEAEATEINBHOCTH, POCTa U PA3BUTHSI OPTaHNU3MOB.
MHmuoroo6pa3zue kinetok. CTpoeHHe Npo - U 3yKapUOTHUECKOH KIIETKU. [leneHne KieTku.

B3aumocBs3b cTtpoeHus U QYHKIMI YacTeld U OpraHOU0B KJIETKH - OCHOBA €€ I1e-

aoctHocTU. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK PACTEHUH, dKUBOTHBIX, OAKTEPHIA,
rpu0oB. MccnenoBanus npupoabl ¢ TOMOIIbI0 MUKPOCKONA.
Bunpl TkaHeH, OTIIMYME pacTUTEIbHON TKaHU OT )KUBOTHOM, 0COOEHHOCTH CTPOCHHUS U
(YHKIMU TKaHEH.
JleMoHcTpanuu
. Komnnekuus roroBeIX MUKpOIpEnapaTosB.
IIpaxkmuxa. llpaktnaeckas padora Ne 7-16. YerpoiictBo Mukpockona. [Ipuroroenenue
U U3y4eHHre MUKporpenaparoB. [IpaBuia paboTsl ¢ HUGPOBBIM MUKPOCKOIIOM.
[IpuroToBneHne MUKpPONPENAPATOB KIETOK KOXKHIIBI YEITYH JTyKa, KJIETOK JINCTA 3JI0-
7€M, IUI0/I0B TOMATa, IIUIIOBHUKA U JIp.
PaGota ¢ roroBeIMH MpernaparaMu TKaHEH.
TBopueckas mactepckas «Co3gaHue MOJENIH KIETKU.
5. bakTepuu (7 4)
Teopusa. YcnoBus xu3HM Oaktepuil. dopMa U CTpOCHHE OaKTEpUATBHBIX KIIETOK.
Buemnue u BHyTpeHHue cTpyKTypsbl. [loBenenue 6akrepuii. CnocoObl nutanusd. Pac-
MPOCTpaHEHHE U 3HaUeHHue OakTepuil. Ponb Oakrepuit B Ouocdepe: 6akrepuu rHuEeHUS
— MUHEpaJIU3aIUsl OPraHMYECKUX BEIIECTB; OAKTEpHUH MOYBEHHbIE — IMOYBOOOPA30Ba-
HUe; 0aKTepuu a30TPUKCUPYIOIIKE — 000TaIlEHHE MTOYBBI a30TOM; IMAHOOAKTEPHH.
3HaueHue OaKTepHil B )KU3HU YETIOBEKA - TIOJIOKUTEIbHAS POJIb B XO3IUCTBEHHOU JIes-
TEJILHOCTU: MOJIOYHOKHCIIbIE, OaKTEpUH OpOXKEHHUS; OTpULATENIbHAsI — THUEHHE TPO-
IYKTOB NIUTaHUA, TAaTOr€HHbIE OaKTepuu BO30yaUTEIN OOJIe3HEH y YenoBeKa, KUBOT-
HBIX U pacTeHuid. Metonbl 00pbObI ¢ OakTepusimu. [lacTepuzarus, crepuinn3anus, 1e3-
uHDEKIu.
Ilpaxmuxa. Ilpaxktnueckas padora Ne 17-19. [loceB u HaOMOnEHUE 32 pOCTOM OaKTe-
puil. baktepuu 3y6HOrO HaNéTA.
bakrepuu xkaprodenbHO manoyKu.
6. Il.iecHeBble rpudHI (6 1)



Teopus. T'pubsI mpeacTaBUTEIN 0COOOTO MAPCTBA XXUBOU Ipupobl. [Ipu3Haku rpubos.
Knaccudukanus rpudos. OcCoOOEHHOCTHU MIIECHEBBIX TPUOOB.
3HayeHue MIeCHEeBbIX rpuooB. poxoku. CTpoeHHe U posib JPOAOKEH B )KU3HU YEIo-
BEKa.
IIpaxkmuxa. Ilpaktudeckas padora Ne 20-22. BripaiiBanue 1 UCCII€I0BaHUE IIJIECEHU.
Myxkop, [lennuiur.
BnusHue TemnepaTypsl Ha pOCT IJIECHEBBIX U IPOXKIKEBBIX TPHOOB.
7. Bonopocau (8 4)
Teopus. MUKpPOCKOIIMYECKHUE BOAOPOCIN — TpyNIia HU3IMMUX pacTeHuil. OIHOKIETOU-
HbIC, MHOTOKJICTOYHBIE U KOJIOHHUATIBHBIE BOJOPOCTH. OCOOCHHOCTH CTPOCHUS U KHU3-
HEJIEATEIIbHOCTH. 3HAYEHNE BOAOPOCIICH B IPUPOAE U )KM3HU YETIOBEKA.
Ilpaxmuxka. [paxtuueckast padora Ne 23-24. V3yyeHune oqHOKICTOYHBIX BOJOPOCIEH
10 TOTOBBIM MUKpOIIpEnapaTaM Mpernaparam.
Bonopocinu — obutarenu akpapuyma.
8. JIaboparopus «buonnauxkauus» (5 4)
Teopusa. buonHauKanus OKpyxXaruien cpeapl. JIlnxenonnaukanus. Itoropoe 3astue.
IIpakmuxa. Tlpaktuueckas pabora Ne 25-26.MccnenoBanne TOKCHYHOCTH OTXOJIOB C
IIOMOILBIO OBCA IIOCEBHOTO.
9. Paccka3bl mo omosnoruu (20 yacos)
Teopusa. buonuka, ee Bujabl. HelipoOnoHnka. ApXUTEKTypHO-CTpOUTENbHAs OMOHUKA.
buorek. buomnmernka. buomumukpus. Utorosoe 3ansrue.
VYyennueckas koHpepeHus. «Brinarommecs ononormny. «Mcrtopus Onosorum».
Konkypc coobuienuii yuamuxcs. «Moe T100uMoe KUBOTHOE». «17 COBPEMEHHBIX TEX-
HOJIOTUI, KOTOPBIE JIFOJIY [TO3aMMCTBOBAIA Y TIPUPOIBI.
Ilpaxmuxka. 1logroroBka u 3aliuTa TBOPUYECKUX OTUETOB O MPOBEIACHHOW HCCIEN0BA-
TeNbCKOU padore.
JlaHHBIE 3aHATUS POBOAITCSA B popMe KOHPEPEHIIUU UK KPYIJIOTO CTOjIa (B TEUCHUE
roga). Ydaiudecsi BHICTYHAIOT ¢ KPAaTKUMU TBOPYECKUMHU OTUETAMHU IO U3YYEHHBIM
mpo0iieMaM, pacCKa3bIBAIOT O PE3yIbTaTax CBOMX MCCIICIOBAHUIA.

«Jlabopatopus JleBeHryka» (5 4acoB)
Teopus. MeTonibl HaygyHOTO HcclenoBanus. JJaboparopHoe o6opynoBaHue U MpUOOPHI
JUTSI HAYYHBIX HccliefoBanuil. MicTopus n300peTeHnss MUKPOCKOIIa, €r0 yCTPOHUCTBO U
npaBuia padoThl. TeXHHMKa MPUTOTOBICHUS BPEMEHHOTO MUKpoTpenapara. Pucyem mo
MpaBujIaM: paBuiia OMOJIOTHYECKOTO PUCYHKA.
Ilpakmuueckue nabopamopnsie padomol:
- YCTpPOMCTBO MUKPOCKOIIA
- [IpuroToBnieHue u paccMaTpuBaHUE MUKPOTIPENapaToB
- 3aprcoBKa OMOJIOTMYECKUX 0OBEKTOB
Ilpoexmmno-uccneooeamenvckasn 0eamenabHOCHb:
- Munu — uccnenoanue «Mukpomupy (padora B IpyIiiax ¢ nmocieayronen mpe3eHTa-
1uew).
11. IlpakTnueckas 6oranuka (16 yacon)
Teopus. ®enonornyeckue HadmoneHus. Benenrne nHeBHUKA HaOMoneHu. ['epOapuii:
o0opymoBaHue, TEXHUKA cOOpa, BHICYIIMBaHWS W MOHTHUPOBKHU. [IpaBuia pabora c
ompenenuTensMu (Te3a, antutesa). Mopdoornyeckoe onucanue paCTeHUM 110 TIIaHY.
Penkue n ucuesaromue pacrtenus bamkoprocrana.
Ilpaxmuxka. Ilpakmuueckue u 1adopamopusie padomoi:



e Mopdonoruyeckoe onrcaHne pacTCHUM
e Ormpezenenue pacTeHuid mo repOoapHbIM o0pa3iiaM U B O€3JIMCTBEHHOM COCTOS-
HUU
e MonTHupoBKa repdapus
IlIpoexkmno-uccnedogamenvcKkaa 0eamenabHOCHb:
e (Cosnanue karanora «BugoBoe pazHooOpas3ue pacTeHUil TPUIIKOIBHON Teppu-
TOPUI
e Ilpoexr «Penkue pacrenust KpacHosipckoro kpas»
12. IIpakTu4eckas 30010rus (7 4acoB)
Teopus.
e 3HAKOMCTBO C CUCTEMOM KUBOU MPUPOJIbI, [IAPCTBAMU KUBBIX OpraHu3mMoB. OT-
JUYUTEIbHBIC TPU3HAKHU )KUBOTHBIX Pa3HBIX [APCTB U CUCTEMATUYECKUX TPYIIIL.
e JKuW3Hb )XMBOTHBIX: ONPEAEIIEHNE )KUBOTHBIX MO CIIE/IaM, IPOAYKTAM KU3HEAES-
TenpHOCTH. ONMCaHUE BHEIIHETO BUAA KUBOTHBIX 1O I1aHy. O ueMm pacckasbl-
BAIOT CKEJIETHI KUBOTHBIX (TaneoHtosnorus). [Tumessie nenouku. XXu3Hb Ku-
BOTHBIX 3UMOM. [Togxopmka nrui.
Ilpaxmuxa.
Ilpakmuueckue u nabopamopHrwie padomol:
e Pabota no onpeaeneHnIo JKUBOTHBIX
e (CocTaBlicHUE MUIIEBBIX LEMOYEK
e OmnpeneneHne 3KOI0THYECKON TPYIIbI dKUBOTHBIX MO BHEITHEMY BUY
o ®deHoyOrMYECKUE HAOMIOACHUS «31MMa B )KU3HHU PACTEHUN U JKUBOTHBIX)
Ilpoekmnuo-uccnedosamenvckan 0eamenbHOCHb:
e Munu — uccnenosanue «IITupl Ha KOpMyHIKE»
e Ilpoexr «KpacHasa kHuTa KUBOTHBIX KpacHOsIpCKOTO Kpas»
13.buonpaktukym (6 4acoB)
Teopus. YuebHO - ucclieoBaTeNbcKas AesTebHOCTh. Kak MpaBHIIbHO BHIOPATh TEMY,
ONPEAEIUTH LEb U 3a1a4u UCce0BaHus. Kakue CylecTByOT METObI UCCIIEIOBAHUN.
[IpaBuna odpopmienus pesynsraroB. Mctounuku nndopmaruu (6udnroreka, HHTEp-
HeT-pecypcsl). Kak ohopmuTh nuckMeHHOE coo0I1IeHue U npe3eHTanun. OCBOeHUE U
0TpabOTKa METOAUK BhIpAIIMBAHUSI OMOKYJABTYp. BhINOIHEHHE CaMOCTOSITEILHOTO UC-
CJIeIOBaHUS MO BEIOpaHHOMY MoayIto. [IpencraBienne pe3yibTaToB Ha KOHPEPEHIUH.
OTpaboTKa MPaKTUUECKOW YaCTH OJIMMIIHUAIHBIX 3aJaHUM C 1ebI0 JUArHOCTUKHU TI0-
JYYEHHBIX YMEHUM U HaBBIKOB.
Ilpaxmuxka.
Ilpakmuueckue u nadopamopusie padomul:
e Pabora ¢ undopmarueit (mocemenne ONOINOTEKN)
e OdopmiieHne n0KIaaa U MPE3CHTAINH 110 OTIPEICTICHHON TeMe
Ilpoexkmno-uccnedoeamenvckasn 0eamenbHOCHb:
Monayib «PU3H0JI0THA PACTEHUID)
e JIBH)KEHUE paCTCHUH
e BimsHHE CTUMYJISITOPOB POCTa HA POCT U Pa3BUTHUE PACTEHUM
e [Ipopacranue cemsiH
e BiusHHEe NPUIIKNKK HA POCT KOPHS

Moayiib «IKOJIOTHYECKU MPAKTHKYM))



e OrmnpezeneHne CTENEHH 3arpsI3HEHNSI BO31yXa METOI0M OMOMHANKALUY;
® OHpeI[eJICHI/Ie 3alblJICHHOCTH BO3yXa B IIOMCHICHUAX
BTOPOI I'OJl OBYYEHUS
Ilnanupyembie pe3yabTarbl:

JIMYHOCTHBIE:
- (1)OpMI/IpOBaHI/Ie OTBCTCTBCHHOI'O OTHOILICHUA K yT-IeHI/IIO, T'OTOBHOCTHU U CHOCO6HOCTI/I
K CaMOPa3BUTHIO U CaMOO6pa30BaHI/IIO Ha OCHOBC MOTHUBAILIUHU K 06yT-IeHI/II0 1 I1IO3Ha-
HHUIO

- (hopMupoBaHKE TUIHOCTHBIX MTPEACTABICHUN O IIEHHOCTH TPHUPOJIBI, 0CO3HAHUE 3HA-
YUMOCTH ¥ OOIITHOCTH II00ABHBIX MMPOOJIEM YEIIOBEYECTRA,;

- popMHpOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIIEHUH U COTPYAHUYECTBE
CO CBEPCTHUKAaMH, CTApIIMMHM U MJAALIMMHU B Ipolecce o0pa3oBaTelbHOM , 001Ie-
CTBEHHO IOJIE3HOM, y4eOHO-UCCIIEeI0BATENIbCKOM, TBOPUECKOW U JIPYTUX BHJIOB JEs-
TEJIHOCTH.

MeTtanpeaMeTHblie:

- yMmeHue paboTaTh C pa3HbIMU HCTOYHUKAMHU HH(POpPMAIMU: TEKCTOM yueOHHUKa,
HAYYHO-TIOMYJISIPHOU JTUTEPATYpPOl, CIOBAPSIMU M CIPABOYHHKAMU; aHAJIU3UPOBATh U
OILICHUBATh UH(POPMAIKIO, TPEOOPA30BLIBATH €€ U3 OAHOU (POPMBI B IPYTYIO;

- YMCHHC CO3/1aBaTh , IPUMCHATH U Hp606pa3OBBIBaTB 3HaKH U CMMBOJIbI, MOACIIN H
CXCMBI IJIA PCIICHUA y‘-I€6HI>IX H I1I03HAaBAaTCJIBHBIX 3aJa4

- yMeHue paboTaTh C pa3HbIMU UCTOYHUKAMU OMOJIOTUYECKOW MHPOPMAIINHI: HAXOAUTh
OMOJIOrMYeCcKyt0 HH(OPMAIIUIO B TEKCTE yUeOHUKA, HAyYHO-TIOMYJSIPHON JTUTEpaType,
OMOJIOTMYECKUX CIIOBAPSX U CIIPAaBOYHHKAX

IIpeamerHsIe:

-00BsICHEHUE POJIM OMOJIOTHU B MPAKTUYECKOM JESITEIBHOCTH JIIO/ICH; MecTa U PoJu
YeJioBeKa B MPUPOJIE; POJCTBA, OOIIHOCTH MTPOUCXOKICHUS W IBOJIONNH PACTCHUHN U
KUBOTHBIX (Ha TIPUMEPE COMOCTABIICHHS OTICIBHBIX TPYIIN); POJIU Pa3IMYHBIX Opra-
HU3MOB B JKW3HH YEJIOBEKA; 3HAYCHHS OMOJIOTHYECKOTO Pa3HO00pa3us A COXPaHCHUS
ouocdepsr;

-(OpMHUPOBaAHUE OCHOB KOJIOTMYECKOW IPAMOTHOCTH : CIIOCOOHOCTH OLEHUBATH TO-
CJIEJICTBUS JEATEIBHOCTH YEJIOBEKA B IPUPO/JIE, BIUSIHKE (DAKTOPOB PUCKA HA 3I0POBbE
YEJI0BEKA.

Yuawueca 6yoym snams:

yMeeT aHaJIM3UPOBaTh, CPABHUBATH, KJIIACCUPHUITUPOBATH U 00001maTh (HaKThl U
SIBIICHUSI. BBISBIIATH MPUYUHBI U CJICACTBUS POCTHIX SIBJICHHM.

yYMEET OCYIIECTBISATh CPAaBHEHHE, CEPUAIMIO M KIACCHU(PHUKAIUIO, CAMOCTOS-
TEJIHLHO BBHIOMpPAs OCHOBAHUS M KPUTCPUHU IS YKa3aHHBIX JIOTHYCCKUX OICPAIIHiA;
CTPOUTH KJIaCCH(PHUKAIIINIO HA OCHOBE TUXOTOMHYECKOTO JIeJICHHsI (Ha OCHOBE OTpHIIa-
HUSA).



YMEET CTPOUTH JIOTHYECKOE PACCyKIEHHE, BKIIOYAIOIIEE YCTAHOBIICHHE TPH-
YUHHO-CJICCTBEHHBIX CBS3EH.

YMEET CO3/1aBaTh CXEMaTHUECKHE MOJICIIN C BHIJICJICHHEM CYIIIECTBEHHBIX XapaK-
TEPUCTHUK OOBEKTA.

YMEET COCTABIIATH TE3UCHI, PA3IMYHBbIC BUIBI TUIAHOB (ITPOCTHIX, CIIOKHBIX H
T.11.). [IpeoOGpazoBeiBaTh HH(POPMAIIUIO U3 OAHOTO BHJIA B APYroi (TabJIUIly B TEKCT U
np.).
Yuawuecs 6yoym obyuensi:

yMEET BBIUUTHIBATH BCE YPOBHU TEKCTOBOW MH(POPMAITUH.

YMeet onpenesnsiTh BO3MOXHbIE HCTOUHUKH HEOOXOJUMBIX CBEJIEHUMN, TPOU3BO-

JUTH TOUCK MH(GOPMALINU, aHATTU3UPOBATh U OLIEHUBATH €€ JI0CTOBEPHOCTb.

BJIaJICET CPEACTBOM (POPMHUPOBAHHS MO3HABATEIBHBIX CIY>KUT Y4€OHBIM Mare-
pua, U NpexX/e BCero NpoayKTUBHbBIE 3a/IaHUsl YUEOHHKA.
BBenenune (2 yac). Bo BBeieHNM ydalrecs 3HAKOMSITCS C TJIAHOM Pa0OThl M TEXHUKOM
0€30MacHOCTH MPY BBIIIOJHEHUHU Ja00paToOpHBIX padoT.
Tema 1. llurosiorust u rucrosiorusi (15 yacon)
Teopua. Ctpoenune knetku. Opranonbl. JKU3HEHHBIA LUK KIETKU. KileTKH KUBOT-
HBIX U pacTeHuil. [ mcronorus — Hayka o TKaHsIX. BUIbI TKaHEH opraHu3Ma 4eJIOBeKa.
Cas13b cTpoeHUs U QYHKIIUN KIETOK M TKaHEH.
Ilpakmuxa. J1.p. Nel Ctpoenue yBenuuuTenbHbIX TpruOopoB. JI.p.No2 N3yueHue mMuk-
ponpenaparoB pa3nuuHbIX KIeToK. JI.p.Ne3 CpaBHeHHE KIETOK )KMBOTHBIX, PACTEHU,
npocrenmux. JI.p.Ned N3yuenne Tkanei opranuszma yenoneka. JI.p.NeS M3roroBnenue
MUKpOITpenapara cocko0a IeKu.
Tema 2. OcHOBBI MUKPOOHOJIOTHH U BUpYcoJioruu (19 yacoB)
Teopus. baktepun: CTpOEHHE, pa3MHOXKEHUE, cucTemaruka. [1necHeBbie rpuosl. CTpo-
enue. Pasmuoxxenue. Cucremaruka. [lutanue u gpixanue. ABTOTpo(bI U reTepoTpodBhl.
Hpoxokn. XeMocuHnTtes U porocunte3. Canporpodsl 1 napa3utel. bakrepuanbHbie 3a-
ooneBanus. Jleuenue u npodunakruka. [ pubkoBbie 3a0oneBanus. JInuHas rurveHa.
Bupyconorus — Hayka o Bupycax. Ctpoenue u Gpu3Hoia0rusi BApycoB U OakTeprodaros.
Bupycnsie 3a0oneBanusi. Bupyc CITUa. \
IIpaxkmuxa. J1.p. Ne6 V3rorosnenne mukpormnpemnapara 3yonoro Hanéra. JI.p.Ne7 Usro-
TOBJIEHME MUKpOMpenaparoB Mykopa win neHuuuiia. JL.p.Ne8 Mzyuenue apoxcxei.
Tema 3. Ilapa3urtosiorust u ummyHuret (18 yacon)
Teopusa. IMMyHUTET U 310pOBbE YenoBeKa. Buapl uMMmynurera. Mexanusm. Hapyiue-
HUSI UMMYyHUTeTa. Ajuieprud. UMMYHUTET U mapa3uThl. DKTO- U dHAOoNapa3uThl. Mx
Busbl. [Ipucnocobnenns k mapasutusmy. [lnockue uepBu. Knaccudukanms. [{ukisn
paszButus. Kpyrieie uepBu. Knaccudukanus. [ukisl pazsutus. [Ipodunaktrka reb-
MHUHTO30B. DKTONAPA3UThl — IEPEHOCUUKHU Pa3IudHbIX 3a0oneBanuil. Manspus. Con-
Has Oosie3Hb. B, kiemu, 61oxu — nepeHocuuku 3aboneBanuit. Tud. Uyma. DHiie-
(danut. boppba ¢ mapazuramu.
Tema 4. «Muxosorusi. CucremMarnka jJiekapcTBeHHbIX pactenuii (10 yacos)
Teopus. Mukonorus — Hayka o rpubax. Cucremaruka rpuoos. lnsmounsie rpuoHL.
['puObI1 — mapazutel. MectooOuTanus. Mukopusa u cuM6mo3. Snosursie rpudsi. Onpe-
neneHue saoBUTHIX TpuooB. IlocmencTBus orpasinenus. Jleuenue. [Tonp3a rpuOoB.
Ilpaxmuxa. JlexkapcTtBeHHbIe pacTeHus. [omocemennble. VX 3HaueHue 11 3M0pOBbs



yenoBeka. [lokpeitocemennsie. Knaccudukamus. Pabora ¢ onpeneanTensHbIME Kap-
TOYKaMHU, orpenenuTensiMu pactenuil. [Ipakruueckas pabora «Paborta ¢ onpenenure-
JISIME
Tema 6. Xumus B ueHTpe ecrectso3Hanus (18 yacon)
Teopusa. Xumus KaK 4acTh €cTecTBO3HaHUA. [Ipeamer xumuu. XuMus — 4acth ecre-
CTBO3HaHUs. B3aMMOOTHOIIIEHUS YeIOBEKA U OKpYyXkaroliero Mmupa. [Ipeamer xumuu.
®usnueckue Tena U Bemectsa. CoiicTBa BemiecTB. [I[puMeHeHre BElecTB Ha OC-
HOBE UX CBOMCTB.
Habnionenrne u SKCTIEpUMEHT KaK METOMAbI M3YYEHHs €CTECTBO3HAHMS U XUMHH.
Habmionenne kak 0OCHOBHOI METO/] O3HAHUS OKPY>KAIOIIET0 MUpa. YCIOBUS MPOBE-
neHust HaOmoaeHus. ['unoresa. JkcriepuMenT. BoiBon. Ctpoenue miamenu. /Ipax-
muxa. JJaboparopus u o00opyaoBaHuE.
MopenupoBanue. Mogenb, MoaenupoBanue. OCOOEHHOCTH MOJIEIUPOBAHUS B T€O0-
rpaduu, gusuke, Ouonornu. Monenu B Ouonoruu. Mymspku. Mogenu B (Qu3uke.
OnexrpodopHas MamunHa. ['eorpapuueckue Moaenu. XuMUYECKUE MOJIEIN: MPEa-
METHbIE (MOJENM aToMa, MOJIEKYJ, XUMUYECKUX U MPOMBIIUICHHBIX POU3BOJCTB),
3HAKOBBIE, UJIM CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, (DOPMYJIbl BEILIECTB, YPABHEHMUS
peaKIuii).
XuMuueckue 3Haku U Gopmyiibl. XUMUYECKUMA JeMEHT. XUMUYeCcKue 3Haku. Mx
o0o03HaueHue, Npou3HoIIeHHE. XUMHUEcKHe popMyIbl BemiecTB. [IpocTeie U caox-
Hble BellecTBa. MHekchl 1 ko dunueHTsl. KauecTBEHHBIN U KOJINMYECTBEHHBIN CO-
CTaB BELIECTBA.
Xumus U pu3nKa. YHUBEPCAIbHBINA XapaKTep MOJ0KEHUN MOJIEKYISIPHO-KMHETHYE-
ckorteopun. [lonsaTus «arom», «moiekyna», «uon». Ctpoenune Bemecrsa. Kpucran-
JMYECKOE COCTOSIHME BeleCTBA. KpuCTaIIMYEeCKue pPEIIETKA TBEPABIX BEIIECTB.
Huddysus. bpoyHoBckoe nBrkeHue. BeniecTBa MOJEKYISIPHOTO U HEMOJICKYJISIP-
HOT'O CTPOEHMUSI.
ArperatHble cocTosiHUS BemiecTB. [loHsATHE 00 arperaTHOM COCTOSTHMM BELIECTBa.
dusznyeckue U XuMu4eckue siBieHus. ['a3000pasHble, xKUIKHE U TBEP/IbIE BELIECTBA.
AMopdHBIE BElleCTBa.
Xumust u reorpadusi. Crpoenue 3eMiu: sapo, ManTus, kopa. Jlutocdepa. Mune-
pajisl YU TOpHBIE MOPOABLL. MarMaTH4eCcKue U 0CaJ0uHble (HEOPraHUYECKUE U Opra-
HUYECKHE, B TOM YHCJIE U TOPIOYKE) TOPOJIBI.
Xumust 1 6Ouonorusi. XMMUYECKUH COCTaB KMBOM KIIETKH: HEOpraHu4Yeckue (Boaa u
MUHEpaJbHBIE COJIM) U OpraHuyeckue (OesKu, >KUPbI, YIIIEBOAbl, BUTAMHUHBI)BEIIIE-
ctBa. buonoruyeckas poyib Bojbl B xKUBoMU KieTke. Dorocunres. Xnopodusmi. buo-
JIOTUYECKOE 3HAYEHHUE KUPOB, OEIKOB, dIPUPHBIX MacCell, YIIIEBOJOB U BUTAMUHOB
IUTS 5KU3HENIESITENbHOCTH OPTaHU3MOB.
KauectBennbie peakiuu B xumuu. KauectBennole peakuuu. Pacno3nHaBaHue Be-
LIECTB C NMOMOIIBIO KAYECTBEHHBIX peakUnii. AHAIUTHYECKUN curHail. Onpenense-
MO€ BEILIECTBO U PEAKTUB HA HETO.
Texnuka 6e30macHOCTH. Mephl OKa3aHus TEPBOW TOMOIITH.
O6opynoBanne xuMu4eckoil sadoparopuu. Jlaboparopnas mocyna. PeakTuBbi.
OcobenHocTupaboTh B TaOOpaTOPHUH.
PacnonokeHne  3MEKTpUYECKUX BBIKJIFOYATENel,  BOAOIPOBOAHBIX
KpPaHOB, CpEICTBIOKAPOTYIIECHHS, MEIULIMHCKOM allTEUKH Iep-
BOI MOMOIIHN B KAOMHETE.



JdemMoHCcTpanuu

- Konnekuus pa3nuyabIx npeaMeToB Uik ¢potorpaduil mpeaMeToB U3 aJlOMUHUS 15
WUTIOCTPALIUM UJIEU «CBOMCTBA — MPUMEHEHHE.

- YueOGHoe 000py/noBaHHUE, HCTIONB3YEMOE Ha YpOoKax (hHU3UKH, OMOJIOTHH, Teorpaduu 1
XUMUHU.

- DnekrpodopHas MamuHa B AeiicTBuu. [eorpaduueckue monenu (rmolyc, Kapra).
buonornueckue moaenu (MyJsKM OPraHOB M CUCTEM OPraHOB PAaCTEHUI, KMBOTHBIX
U yenoBeka). PU3ndyecKkrue U XUMUIECKUE MOJICIM aTOMOB, MOJIEKYJ BELIECTB U KPH-
CTATTNYECKUX PEIICTOK.

- OOBbeMHBIE U IIAPOCTEPKHEBBIE MOJIETTH BOJIBI, YITIEKUCIIOTO U CEPHUCTOTO Ia30B, Me-
TaHa.

- OOpa3s1pl TBEPIBIX BEIIECTB KPUCTATUIMUECKOTO CTpOoeHMs. Mojenu Kpuctainye-
CKHX PEIIETOK.

- Bona B Tpex arperarnbix coctosHusX. Koekus KpUucTaIn4ecKux 1 aMmopHbIX
BEIIECTB U U3JIEIUH U3 HUX.

- Konnekius MmunepaioB (J1a3ypuT, KOPYH/I, XaJIbKOTUPUT, (DIIOOPUT, TAJTHT).

- Konexmust ropubIx mopop (TpaHuT, pa3nudHble (GOpMBI KalbluTa — MeJ, Mpa-
MOD,U3BECTHSIK).

- Konnekus roprounx nuckonaeMbix (He(Th, KAMEHHBIN YTOJib, CJIAHLBI, TOP]).

JIeMOHCTPALlHOHHBbIE IKCIIEPHMEHTHI

- Hayunoe Habmronenue u ero onucanue. M3ydyenue cTpoeHus miaMeHH.

- CniupToBas SKCTpaKUHUs XJI0pOPHUILIA U3 3€JIEHBIX JTUCTHEB PACTCHHI.

- «[lepenuBaHue» yIIIEKUCIIOTO ra3a B CTAKaH HA YPABHOBEIIEHHBIX BECaX.

- KauectBennas peakuus Ha kuciaopo. KauecTBeHHast peakiuus Ha YIJIEKHCIIbIN ras.
JlaGopaTopHbie ONBITHI

- PacnipocTpanenue 3amaxa oJeKoJI0OHa, TyXOB WM J1€30[0paHTa Kak npouecc auddy-
3HH.

- HaGntonenne 6poyHOBCKOTO IBM)KEHHSI YACTUYEK YEPHOM TYIIU MOJ MUKPOCKOIIOM.
- dAnddy3us nepmanranara kaius B )KeJIaTHHE.

- OOHapy>keHue d3PUPHBIX Macell B alleIbCUHOBOM KOPOUKE.

- M3yueHune rpaHnTa ¢ NOMOIIBIO YBEIMYUTEIBHOIO CTEKIIA.

- Onpenenenue copepx aHus BOJIbI B PACTEHUU.

- OGHapyxeHue Maciia B CEMEHAaX MOACOJIHEYHHUKA U TPEIIKOr0 opexa.

- OGHapyxeHue KpaxMaia B NIIEHUYHOU MYKe.

- B3aumoneiicTBue acKOpOMHOBOW KHCIIOTHI ¢ HoaoMm (ompenenenue ButamuHa C B
Pa3IMYHBIX COKaX).

- IIponyBaHue BbIABIXaEMOTO BO3IyXa Yepe3 U3BECTKOBYIO BOLY.

- OOHapy>KeHre U3BECTKOBOM BOJIbI CPEIU PA3JIMYHBIX BEIIECTB.

JlomaniHue OnbITHI

- M3roToBnenne Mozieneil MoJeKyJl XUMHYECKUX BEIIECTB U3 IUIACTHIINHA.

- Inddysus caxapa B Boze.

- ONBITHI € MTyCTON 3aKPBITOM IJIACTUKOBOM Oy THUIKOH.

- OOHapyKeHre Kpaxmaiia B MIPOAyKTaX MUTAHUS; TOTOKaX.

Ilpakmuueckas padoma Ne 1-2. 3nakoMcTBO ¢ 1aboparopHbIM 0b6opynoBanueM. [1pa-
BUJATeXHUKH Oe3onacHoCTH. «lllecTh mpaBui TEXHUKH O€30MACHOCTH.
Ilpakmuueckaa padoma Ne 3-5. «TurnoBble mpaBuiIa TEXHUKU JaOOPATOPHBIX PadOT.



JlaboparopHoe obopynoBaHue U mocyaa. Pabora co cmupTOBKOM, C BECaMu, MEPHOU
nocynoil. Apeomerpsl. Pabota ¢ xumuyeckumu peaktuBamu. OpopmiieHne xona sKc-
NEepUMEHTAa U erope3yabTaToBy. «Habmronenue 3a ropsiieit cBe4oid. YCTpONUCTBO U pa-
00Ta CIIUPTOBKUY.

Tema 6. T 00bIYHBIE HEOObIYHBIE BelecTBa (19 yacos)

Teopus. BeuiecTBa BOKPYT HAC, UX 3HAYEHHE JIJIS1 YEJIOBEKA.

Ponb moBapeHHOM conu B 0OMEHE BEIIECTB YeoBeKa U KUBOTHBIX. CoJieBOM OajyaHC
B Opranu3MeyenoBeka. [lomydeHne moBapeHHOU COJIM U €€ OYMCTKA.

Kpucranisl Oonbiive u Manenbkue. Kak pactyT kpuctaiisl? MeTobl BhIpalliuBaHUs
KpHUCTAJIIOB.

I'uapocdepa. KpyroBopot Bojibl B IPUpPOE, €TI0 3HAYCHUE B COXPAHEHUH MPUPOTHOTO
PaBHOBECHSI.

Bona. Bona B Mmacmtabe utaneTsl. Boga B opranmsme yenoBeka. I[IpecHas Boma u ee
3arachl. JKOJIOTUYECKUE MPOOIEMbI YUCTON BOJIBI.

XKectkocTh BOJIBI, BUABL. METO/bI, MPUMEHSEMBIE JIJI OYUCTKHU BOJIBI, UX d(PPEeKTUB-
HOCTh. UTO Takoe KUCIOTHBIE N0 U KaK OHU 00pa3zytoTcsi? POJHUKOBBIEC BOJIBI.
lIpaxmuxa. Ilpakmuueckasa padoma Ne6-8:«OuucTka 3arpsA3HEHHON MOBAPEHHOM
coJid. BripalmnBaHUEKPUCTAIIIOB TIOBAPEHHOW COJIU.

BripaiuBanue KpucTaijioB MEAHOTO U KEJIE3HOTO KYIIOPOCOB METOJOM MEIJIEHHOTO
MCIIAPEHUS HACBIILIEHHOTO PacTBOPAy.

Ilpakmuueckaa padoma Ne9-11:«CriocoObl 04UCTKU BOAbl. CpaBHEHUE BOAOIIPOBO-
HOI M TEXHUYECKOU BOJIBI IO 3aIaxy, LBETY, IPO3pAaYHOCTH, TUIOTHOCTH, pH, onpene-
JICHUIO TEMIEPATYPbl KUNIEHUS BOJbI, HAIMYUIO OCAJKa MOCII€ OTCTauBAHMS, TPUTOI-
HOCTH JJIs UCTIONb30BaHus. MccnenoBannue 0caakoBy.

Ilpaxkmuueckan paooma Nel2-13:«OnpenencHue U yCTPAHEHUE KECTKOCTH BOJBI».

IIpumeuanue: O4YnCTKa BOJBI OT TBEPABIX MPUMECEH, OT KUAKUX M Ta3000pa3HbIX
BemiecTB. (B3Becu:necoxk + H,O; men + H,O; macno + H,O; H,O + uepnuna, Bo-
pOHKa, (QMIbTp, Koyba, AENUTENbHas BOPOHKA, BBIMAPUTENIbHAS Yalllka, CIUPTOBKA,
CIIUYKH, JIepKaTeb I MPOOUPKHU, TPOOUpPKH.) KeCcTKOCTh BO/IBI: MOCTOSIHHASI, Bpe-
MeHHas, o6mias. CriocoObl ycTpaneHus >kecTkoctu Bojbl. (O6pasibl Boabl; Na,COs,
Ca(OH),, narpeBanue, CUPTOBKA, CIIMYKH, JEPKATEb JIs1 TPOOUPKU, TPOOUPKHU.)
Tema 7. SIBjenusi, npoucxoasiniue ¢ Bemecrsamu (11 yacon)

Teopus. Paznenenue cmeceit. CiocoObl pazaeneHus cMeced 1 ouncTka BemiecTB. He-
KOTOpPbIE MPOCTEHIINE CIOCOOBI pa3IeNeHUsl CMECEH: MPOCEUBAHUE, PA3CICHUE CMe-
cell IOPOIIIKOB KeJje3a U CEepbl, OTCTauBaHUE, AeKaHTalus, HEHTPU(YTrupoBaHUe, pa3-
JIeJIEHHE C TIOMOUIBIO JIETUTENbHOW BOPOHKH, (prsibTpoBanue. GunbrpoBanue B 1ado-
paropuu, ObITY ¥ Ha npou3BoacTse. [lonstue o ¢punsrpare. Ancop6uus. [lonstue 06
aacopOouu 1 ancopOeHTax. AKTUBHPOBAHHBIA Yrojb KaK BaKHEHIIMM afcOpOEHT.
YCeTporCcTBO IPOTUBOrasa.

JucTrmisauys, Wim neperonka. Jluctuusanus (MeperoHka) Kak MpoLecc BbIACICHUS
BEIIECTBA U3 JKUIKOW cMmecH. JuCTuimmpoBaHHas BOAa M O0NacTU €e MPUMEHEHHUS.
Kpucrannuzauus niau BeinapuBanue. Kpucrtannuzanus u BbllIapuBaHUE B Jlaboparo-
puH (Kpuctamumsaropsl 1 GpapdopoBble Yaliku s BbinapuBanusi) u npupoze. [lepe-
ronka HepTH. Hedrenpoaykrel. @pakiimoHHas MEPETOHKAKUAKOTO BO3yXa.
XUMHUYECKUE PEAKLINUN. YCIOBHS IPOTEKAHUS U MPEKPALLECHUS XUMUYECKUX PEAKLIAMN.
XHUMHUYECKHUE PEAKIIUN KAK MPOLIECC MPEBPALLICHUS OJHUX BEIIECTB B APYrUe. YCIOBHUS



MIPOTEKAHUSI XUMHUYECKUX peakunidi. CONpUKOCHOBEHHE (KOHTAKT) BEIIECTB, HArPEBa-
nue. Karanuzarop. arubutop. YnpasneHnue peakuusiMu TOpeHHS.

[Ipu3Haku xuMHUYecKuX peakuuid. [Ipu3HakKM XMUMHYECKUX PEaKUUi: U3MEHEHHE
1BeTa, o0pa3oBaHUE OCaJ]Ka, PACTBOPEHHE MOJIYYCHHOTO OCaJKa, BBIACICHHUE rasa,
NOSIBJIEHUE 3arlaxa, BbIICJIICHUE U HU MONIOIEHUE TEIIOTHI.

JdeMoHcTpanuu

Ounetp loTtTa. Boponka broxnepa. YcranoBka a1 GUIBTPOBAHUS MO BAKYYMOM.
Pecniuparopubie Macku 1 MapieBble OBA3kH. [IpoTtuBoras u ero ycrporictso. Ko-
nexuust «Hedtb u HepTenpomyKTh».

JleMOHCTPallHOHHBbIE IKCIIEPUMEHTBI

Paznenenune cMecu moponika cepbl M KEJIE3HBIX ONMHIIOK.

Paznenenue cmMecu noponika cepol U MecKa.

Pasnenenne cmecu BOIBI M PACTUTENBHOIO Macia C MOMOIIBIO LEIUTEIBHON BO-
POHKHU.

- [lonyyeHne AUCTUIUIMPOBAHHOMN BOJBI C MOMOLIBIO JJAOOPAaTOPHON YCTAaHOBKH IJIs
IIEPETOHKH KUJKOCTEN.

- Paznenenne cMecu nepMaHraHara U Juxpomara Kajus crocoOoM KpUCTaUTU3aluu.
- B3anmozeicTBure xKene3HbIX ONMUIIOK U MOPOIIKa CEphI IPU HarPEBaHUH.

- [lony4yeHnue yrinekucioro raza B3auMOEHCTBUEM MpaMopa ¢ KUCIOTOW U 0OHapy-
KEHHUEETO C TOMOIIBIO U3BECTKOBOM BOJBI.

- Karasmmrnueckoe paziioxeHue nepoKCcuaa BOAOPoAa (KaTanus3arop
muokcuamaprania (I1V)).

- OGHapyxeHue pacTBOpa MIEJT0YH C IOMOILBIO HHIUKATOPA.

- B3aumopeiicTBue pacTBOpa MepMaHTraHaTa Kajdus W pacTBOpa AMXpomara Kajaus C
pPacTBOPOM CyIb(pUTA HATPHUS.

- BzaumogeiicTBue pacTBopa nepMaHraHaTa Kajaus ¢ aCKOpOMHOBOM KHUCIOTOM.

- B3anmoneincTBue XJopuaa JKejie3a C KEJITOM KPOBSIHOW COJIbI0 M THUIPOKCHIOM
HaTpHsl.

- Bzaumoneiictue rugpokcuza xxenesa (I111) ¢ pacTBopoM CONISTHOM KUCTOTHI.

IIpaxmuxa. JlabopaTtopHbIe ONbITHI

- AfcopOuust KyKypy3HbIMH Maj0YKaMH MapoB MaxXy4ynX BEIIECTB.

- M3ydyeHue ycTpoicTBa 3aKUTAJIKU U TUIAMEHHU.

JlomaniHue onbIThI

- Paznenennie cMecu cyxoro Mojioka ¥ pe4Horo necka.

- OTcTanBaHue B3BECH MOPOIIKA JJIsl YUCTKU MOCY/IbI B BOJIC U €€ JeKaHTaIs.
AJnicopO1usi aKTUBUPOBAHHBIM YIJIEM KPACSIINX BEIIECTB METCU-KOJIbI.

- PacTBOopenue B Bozne Tabnetku acnupuna YIICA.

- [IpuroroBiieHnE N3BECTKOBOW BOJIBI U OTIBITHI C HEM.

- N3yuenune coctaa CMC.

Ilpakmuueckan paooma Ne 14. BeipamBaHUe KPUCTAILIOB COJIU (OMAIIHUM KCIIe-
PUMEHT).

Ilpakmuueckan padoma Ne 15. OuucTka MOBapEHHOU COJIH.

Ilpaxkmuueckan padoma Ne 16. VIzyuenue npoiiecca KOppO3uu xKeesa.

Tema 8. Pacckasbl mo xumuu (11 4acos)

Yuenuueckaa konghepenyun. «Bpiiatroumecs pycckue ydeHble-xuMukm». «Mcropus
XUMUN.



Koukypc cooowenuii yuawuxcsa. «Moe mo0MM0oe XUMHYECKOE BETECTBOY (OT-
KPBITHE, TOJIyYEHUE U 3HAYEHUE).
Konkypc yuenuueckux npoexmog. KoHKypcC NOCBSILIEH U3YYEHUIO XUMUYECKUX PEaAK-
nui. [ToaroToBKa u 3am1MTa TBOPUYECKUX OTYETOB O MPOBEICHHOW HCCIIEI0BATEIBCKON
pabore.
JlaHHbIe 3aHATUS TPOBOJAATCS B (POPME «KPYIJIOTO CTONa» WM MIKOJIbHON KOH(pEpEeH-
1uU (B TEYCHHE T0/1a). YUalluecs BhICTYIAIOT C KPATKUMU TBOPUYECKUMHU OTYETAMU 110
U3y4YEHHBIMITPOOJIEMaM, PaCCKa3bIBAIOT O PE3yJIbTaTaX CBOMX MCCIIEIOBAHUM.
Tema 9. Xumus B 0bITy (13 yacoB)
Teopus. Bunpl ObITOBBIX XUMHUKATOB. MbLI0 1 Motomue cpeactsa. Coiu U 1IeNIouu B
COCTaBE MOIOIIUXCPEACTB. XUMUYHUCTKA HA JOMY.
KectkocTp Boabl. YMsaruenue Boasl. Coja MUIIEBast WK IBYYIJIEKUCIIBIA HATPUI U €10
cBoiicTBa. OnacHbIil OpaT MUIIEBOM COABI — COJla KaJIbIIMHUpOBaHHAsA. YeM mose3Ha
MUIIEBAast CO/la U MOXKET JIMOHA ObITh OIIACHOM.
XuMus M npurotosiieHre nuiy. CTONOBBINA YKCYC M YKCycHas 3cceHuus. CBoOMCTBa
YKCYCHOMKHCIIOTHI U €€ (PU3NO0JIOTUYECKOE BO3ECHCTBHE.
XuMus ¥ ofexkaa. BOIOKHO 10 yBEIUYUTEIBHBIM CTEKIIOM.
AnTeuHbll og U ero cBoicTBa. [louemy o Hamo aepakaTh B IUIOTHO 3aKYIIOPEHHON
CKJISTHKE.
«3enéHKa» UM PpacTBOP OpMILIMAHTOBOIO 3eJeHoro. HeoObuHbie CBOMCTBA OOBIYHOM
3€JICHKNA. ACTIMPYH WM alleTUICAIUIWIOBAs KACIIOTA U €r0 CBOMCTBA. UTO Mmone3Hee:
acripuvH niy yrcapus.llepekuces Bonopona u rugponeput. CBOWCTBA NEPEKUCH BO-
nopoaa.
IlepmMaHranar kanus, MapraHUOBOKHMCIBIA Kajluid, OH € — «MapraHuoBka». He-
oObIYHBIE CBOMCTBaMapraHioBKH. Kakyro omacHOCTh MOXKET MpeCTaBIsATh MapraH-
L{OBKa.
Hyxna nu B momarnnHeit anteuke 6opHas kucnora. Ctapble JIeKapcTBa, Kak ¢ HUMU TI0-
CTynuTh. Hero He XBaTaeT B BallleH anTeykKe.
lIpaxmuxa. Ilpakmuueckaa padoma Ne 17:V13ydeHne TEKCTHUIbHBIX BOJOKOH MO KOJ-
nexuuu. [IpocTeiimme crnocoOb! onpeeieHus THIa BOJOKHA.
Ilpakmuueckan padoma Ne 18:VYnaneHve nsTeH.
Ilpakmuueckasa padoma Ne 19:YnaneHne HAKUNK C SMAJIMPOBAHHOW MOCYIAbl H
MpenoTBpallleHHe €€ 00pa30BaHus (JIOMAIIHUI SKCTIEPUMEHT).
Ilpaxmuueckan pavoma Ne 2(0: HeoObIUHbBIE OTBITHI.

TPETUHN 'Ol OBYYEHUS

IIpeameTHBIE pe3yabTATHI:
JIMYHOCTHBIE:
- XapaKTepHU30BaTh YPOBHU OPraHU3alUHU KUBOW MATEPUN U HAYYHbIC TUCIUIUINHBI,
3aHUMAIOLIMECA U3YUYEHUEM IIPOLIECCOB KU3HEACATEIBHOCTA HA KaXKA0M U3 HUX;
aHaJIM3UPOBATh XMMHYECKHI COCTaB JKMBBIX OPTraHU3MOB, BBISBISTH POJIb XHUMUYE-
CKHX
AIIEMEHTOB B 00pa30BaHUM OPraHUYECKUX MOJIEKYJ;
OIICHUBATh 3HaUEHUE IBoJoIMOHHON Teopuu JK.b. Jlamapka st pa3Butus Ouonoruu;
- XapaKTepU30BaTh ITPEAIIOCHUIKM BOSHUKHOBEHHUS SBOJIOLIMOHHON Teopun Y. /lapBuHa;
OLICHMBATh CBOMCTBA MOPOJ JOMAIIHUX KUBOTHBIX U KYJIBTYPHBIX PACTEHHUH 10 CPaB-
HEHUIO C TUKUMH MPEAKAMU; JaBaTh OLIEHKY €CTECTBEHHOTO 0TOOpa Kak
pe3yabpTara 00pbObI 32 CYIIECTBOBAHUE;



MeranpeaMeTHbie:

OBJIAJICHUE COCTABIIAIOLIMMU UCCIEAOBATEIILCKOW U IIPOCKTHON AEATEIBHOCTH:
YMEHHE BUJETH MPOOJIEMY, CTAaBUTh BOIIPOCHI, BBIABUTATH TUIIOTE3bI, 1aBaTh OMpE/e-
JIEHUS IOHATHSIM, KJIACCU(DPULIMPOBATh, HAOMIOAATh, MPOBOIUTH SKCIEPUMEHTHI, J1€TATh
BBIBOJIBI U 3aKJIFOYEHUS, CTPYKTYPUPOBATh Marepuai, OObsCHATh, 10Ka3bIBATh, 3aIU-
1aTh CBOU UJEH;

yMeHue paboTarh C pa3HbIMH UCTOYHUKAMU Ouojornueckoi nHpopMaluu, aHa-
JU3UPOBATh U OIICHWBATh MH(OPMAIHIO, MTPeoOpPa30BbIBATE HHPOPMALIUIO U3 OFHOM
(bOpMBI B IpYTYIO;
YMEHHE aJIeKBaTHO HUCIIOJIb30BaTh PEUYEBBIC CPECTBA IS JUCKYCCUU U apTyMEH-
Tallii CBOEH IMO3WIIMHU, CPABHUBATH PA3HbIE TOUKU 3PEHUsS, apryMEHTHPOBATH CBOIO
TOYKY 3p€HUs1, OTCTauBaTh CBOIO MO3UIHIO.

[Ipeamernbie:

* pa3JMyeHue Ha TaOIUIAX YacTel U OPraHOMIOB KIETKH, Ha )KUBBIX 00BEKTAaX U Ta0-
JUAX OPraHOB LIBETKOBOTO PACTEHUS, OPTaHOB U CUCTEM OPraHOB KUBOTHBIX, HAKOO-
Jiee paclpOCTPaHEHHBIX PACTEHUN U JIOMAIIHUX KMBOTHBIX; ChEIOOHBIX U SJOBUTHIX
rpu0OB; OMACHBIX JJIs YEJIIOBEKA PACTEHUI U )KUBOTHBIX;

¢ CPaBHCHHC OMOJOTHYECKUX 00BEKTOB U IIponeccCcoB, YMCHUC ACJIaThb BBIBOJbLI 1 YMO-
3aKJITOYCHHA Ha OCHOBC CPABHCHMA,

* BBISIBJICHHE MPUCIIOCOOICHUI OPraHU3MOB K Cpejie OOMTaHUsT; B3aUMOCBS3EH MEX Ty
0COOCHHOCTSIMU CTPOCHHUSI KJIETOK, TKAHEH;

* OBJIAJICHUE METOIaMU OMOJIOTMYECKON HAyKu: HAOIIOICHUE U ONMCaHue OMOoJIoruye-
CKMX OOBEKTOB M MPOIIECCOB; TTOCTAHOBKA OMOJOTHMUECKUX IKCIIEPUMEHTOB U 0OBsIC-
HEHHE UX PE3YJIbTATOB.
Yuawuecs 6yoym snamo:

YMEET OIPEACIIATh MOHATHSA, (GOPMHUPYEMBIC B MPOIIECCE U3YICHHS TEMBI,

yMeeT KJ1acCu(UIMPOBaTh U CAMOCTOSITEILHO BEIOMPATH KPUTEPUH JIJISI KJIACCH-
¢bukamuy;

BJIAJICIOT CAMOCTOSTENIbHBIM (HOPMYIUPOBAaHUEM TPOOJIEMbI UCCIECIOBAHUS U
COCTaBJIATh MOATAMHYIO CTPYKTYPY OYIYIIEro CaMOCTOSTEILHOTO UCCIICIOBAHUS;

JEMOHCTPHPOBATh ONTUMAJIbHBIE CIIOCOOBI ICWCTBHH B paMKaX MPEIJIOKSHHBIX
YCJIOBHM U TpeOOBaHUI U COOTHOCHUTH CBOM JICUCTBHSI C INIAHUPYEMBIMU pe3yJibTaTa-
MHIIPH BBIMIOJTHEHUH JTA00PATOPHBIX 1 MPAKTHUCCKUX PadoT;
Yuawuecs 6yoym obyuenvi:

YMEET YCTaHABIIUBATh MTPUUYMHHO-CJICICTBEHHBIC CBS3H MEXKIY COOBITUSMH, SIB-
JICHUSIMU;

yMeeT MPUMEHSITh MOJIEIIN U CXEMBI JJIS pelIeHUsI YIeOHBIX M MO3HABATEIIbHBIX
3a/1a4;

BJIaJICE€T TMPUEMaMH CMBICJIOBOTO UTEHHS, COCTABIISTh TE3UCHI M IIaH-KOH-

CIIeKTHI 10 pe3yJbTaTaM YTEHUS,;



JEMOHCTPUPYET OPTaHU3AINI0 YUeOHOTO COTPYIHUYECTBA U COBMECTHYIO Jesi-
TEJIbHOCTh C YYNUTEJIEM U CBEPCTHUKAMU;

yMEET MCMOJIb30BaTh MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU TIPH
MOJITOTOBKE COOOIIEHUM, MyTbTUMEAUNHBIX TPE3EHTAINN;

yMEET AEMOHCTPUPOBATH 3KOJIOTHUYECKOE MBIIUIEHUE U IPUMEHSTH €T0 B ITOBCE-
JTHEBHOM KU3HU
BBenenue (2 yaca) Bo BBezeHUM ydaluecst 3HaKOMSITCS C TUIAHOM pabOThl U TEXHU-
KOM 0€30MaCHOCTH TIPU BBIMOJIHEHUH JTA00PATOPHBIX PaboT.
Pazngen Ilurosiorus. (24 yaca)
Teopus. Tunwt kKnemounoi opzanuzayuu. (4 yaca) KieTku npoKapuoTHYECKOTO THIIA.
CtpykTypHO-(pyHKIIMOHAJIbHAS OPTaHU3aIUs YKapUOTUYECKONU KIETKU: PACTUTEIh-
Has ¥ KuBOTHas. [IpuHiun komnapTmeHTanuu. buonornyeckas memopana. Ctpoenue
TANWYHOW KJIETKH MHOTOKJIETOYHOTO OpraHu3ma. MEeKKJIETOYHblE KOMMYHHKAIWU.
[IpakTrueckas paboTa: CpaBHUTEIbHBI aHANIM3 MPOKAPHUOTUUYECKHUX, FYKapHOTHUYE-
CKMX PaCTUTEIBHBIX, JYKAPUOTUYECKUX KUBOTHBIX KJIETOK M KIETOK MHOTOKJIETOY-
HOI'0 OpraHu3Ma.
Dopma opeanuzayuu: apHasi, KOJUIGKTUBHAS, PaKTHYECKask padoTa: CpaBHUTEIIbHBIN
aHaJIU3 IPOKAPUOTHYECKUX, SYKAPUOTUYECKUX PACTUTENIBHBIX, SyKapHOTUYECKHUX KU-
BOTHBIX KJIETOK Y KJIETOK MHOTOKJIETOYHOI'O OpPTraHU3Ma.
Buowl oesmenvnocmu.: caMOCTOSITENIbHOE BbIJIEJICHUE U (POPMYIMpPOBAHUE LIEJIN MTPaK-
TUYECKON pabOThI; MOMCK U BBIJIETICHHE HEOOXOAMMON HH(POPMAIUH JUIsl COCTABICHUS
CBOJIHOM TaOJNHIIbI; CPABHEHUE, KIIACCU(PUKALMS PA3IUYHBIX KIJIETOK IO BBIJEICHHBIM
IIPU3HAKAM.
Cmpoenue npoxkapuomuueckoii knemku (8 uacog). opma npokapuor. CTpykrypa,
XUMUYECKUIA COCTaB U (PYHKIIMM KOMIIOHEHTOB MPOKapHOTHYECKOUN KieTku. Knetou-
Has cTeHKa. Karcynel, cnu3nucteie ciion U 4exibl. JKIyTHUKA U MEXaHU3MBI JIBHKCHHUS.
Bopcunku. MemOpansl. [{luto3onb u pubocomsl. I'enetnueckuit annapar. Poct u cro-
cOOBI pa3MHOXEHUS. BHYTpHUIIMTOIIIIa3MaTHYECKUE BKITFOUECHHUS.
IIpakxmuxka. 1lpaktudeckas paboTa: BblJIEI€HNUE, OKpAIIMBaHUE, PUKCUPOBAaHHUE, CPaB-
HUTEJIbHASI XapaKTEPUCTUKA YKCYCHO-KUCIBIX, MOJOYHOKHUCIBIX U MAaCISHOKHUCIBIX
OaxkTepuii.
Dopma opeanuzayuu: TapHas, KOJUIEKTUBHAsI, MpaKTUYecKas paboTa a: BBIJCIICHUE,
OKpaluBaHue, PUKCUpOBaHUE, CPABHUTEIHHAS XapaKTEPUCTHUKA YKCYCHOKHUCIIBIX, MO-
JIOYHOKHCIIBIX U MACISTHOKHUCIIBIX OaKTepuil.
Buowi oesmenvnocmu: caMoCTOSTELHOE BbIIENIEHUE U (POPMYIHPOBAHUE LIETU TTPaK-
TUYECKOM pabOoThl; MOUCK U BblJIeJIEHNE HE00X0IMMON MH(GOPMALIMU JJIsI COCTABICHHUS
CBOJIHOM TaONHIIbI; CPAaBHEHUE, PA3JIMYHBIX BUIOB OAKTEpUH MO BbIICJIEHHBIM MpU3Ha-
KaM.
Cmpoenue rykapuomuyeckou kaemku (7 uacog). HapyxHnas nuroriazMarudeckas
MeMOpaHna. Crienuanu3upoBaHHbIE CTPYKTYpPbl MOBEPXHOCTH KJEeTOK. OCcOOEHHOCTH
CTPOEHHUSI KJIIETOUHBIX 000J04yek pacTeHuil. @arounto3. [Tunonuros. OcHOBHOE Belle-
CTBO IUTOIUIa3Mbl. MUKpPOTPYOOUKU. DHIOIUIa3Marndeckas ceTb. Pubocombr. Kom-
riekc [onpmxu. Mutoxonapuu. JInzocomsl. Knerounsiii nentp. [mactuael. Bakyonn
PACTUTENBHBIX KJIETOK. OpraHousl ClieMaIbHOrO Ha3HaueHus. Kiierounble BKITroUe-
Hus. Sapo: 00o0uKa, SAEPHBIN COK, SAPBIIIKO, XPOMOCOMBI.
Dopma opeanuzayuu: KOJUIEKTUBHASA, TOKIAbl yYAIIMXCSA C UCIIOIb30BAHUEM KOMIIb-
FOTEPHBIX TEXHOJIOTUH.




Buowl oesmenbrHocmu: IOUCK U BbIACTIEHUE HEOOXOAUMOM MH(OPMAaLIUK; TPUMEHEHHUE
METOAOB HMH(POPMAIIMOHHOTO TOWCKAa, B TOM YHCJIE C IMOMOUIbI0 KOMIIBIOTEPHBIX
CPEJICTB; TUIAHUPOBAHUE YYEOHOrO COTPYIHUYECTBA C YUYUTENEM M CBEPCTHUKAMU —
onpejeseHue 1eyen, PyHKIui y4acTHUKOB, CHOCOOOB B3aUMOJICUCTBUS TIPHU MOATO-
TOBKE JTOKJAJ0B. PerynsatopHble MexaHU3Mbl KieTku. OOIuUi aanTalliOHHbIN CUH-
npom. [lonsitue crpecca. 3aBUCUMOCTD aJIalITAIMOHHBIX PEAKLUA OT CUIIbI pa3ipaxku-
tensi. CpouHas W joiroBpemMeHHast agantanus. [IcuxosMonmoHaibHOE HaNpsiKEHUE.
Tumnbsl NOBpeXeHUS KIETOK MPU HEKpo3e. ANonTo3. MexaHnu3Mbl peasin3aluu ruoenu
KJIETOK TpH aronTose. Popma opeanusayuu: IEKIUsL.

Buowr oesmenvnocmu: npeoOpa3zoBaHUE 3HAKOBO-CUMBOJUYECKOW MOJAEIH C IEIbIO
BBISIBJIEHUSI OOILIMX 3aKOHOB, ONPENEISAIOIINX PETYISTOPHBIE MEXaHNU3MbI KIIETKH.
Paznen I'enernka (39 yacoB)

Teopusa. I'enemuueckuii ananu3 3aKkoHomepuocmeii Hacaeoosanus (18 uacos). Mo-
HOTHUOpUAHOE CKpeluBaHue. L{uTonornyeckre 0CHOBbI MOHOTMOPUIHOTO CKpEIIMBa-
HUA. YCIOBUM MTPOSBIICHUS 3aKOHA pacuierieHus. J(u- u TpuruOpuaHoe CKpenuBaHue.
[{uTonornueckue OCHOBBI IUTHOPUAHOIO CKpeuBaHus. B3anmopeicTBUe T'€HOB.
Kommnemenraprnocts. Onuctas. [lonmumepus. Monuduuupyromiee AecTBUE T'€HOB.
HacnenoBanue npu3HakoB cLEMIEHHBIX ¢ noioM. Omnpenenenue noja. OcoO0eHHOCTH
IIOJIOBBIX XpoMocoM. CLENIEHHOE HAclIel0BaHuEe U KpoccuHrosep. CpaBHEHUE IeHe-
TUYECKUX U LUTOJOTUYECKUX KapT XpOMOCOM. MeXaHn3M KpOCCHHIOBEPA.

[Ipakrtuka. IlpakTudeckas paboTa: GuU3HOIOrO-TeHETUUECKUE ACTIEKThI aHTOIIMAHOBBIX
OKpACOK y paCTEHHUI.

Dopma opeanuzayuu. KOJIJIEKTUBHAS, pEeIICHUE 3a/1a4, IpaKTU4ecKas padora: pu3mo-
JIOTO-T€HETUYECKUE aCIIEKThl aHTOLIMAHOBBIX OKPACOK y PACTEHUH.

Buowi oesmenvrocmu: caMoCTOSATENBHOE BbIIENEHUE U (POPMYIHPOBAHUE LIETU TTPaK-
TUYECKOU pabOThI; MOMCK U BBIICIICHHE HEOOX0AUMOUN HHGOPMAITUU TTPU PEIICHUU Te-
HETUYECKHX 3a]1a4; BbIOOp Hanbosee 3(p(hEeKTUBHBIX CIOCOOOB peLIEHHUs 3a]1a4; CTPYK-
TypUpOBaHUE 3HAHUM O THUIAM B3aUMOJICHCTBHS T€HOB; YCTAHOBIEHHE NMPUYUHHO-
CJIEZICTBEHHBIX CBA3EH; TOCTPOCHUE JIOTUUECKOM LIETIN PACCYKICHUM IIPU PELLICHUY 3a-
7ad.

H3menuusocmo u memoowt ee uzyuenus (11 uacog). MyranimonHass U3MEHYUBOCTb.
Knaccudukanus myraruii. MHOXKECTBEHHBIN ajIeTu3M. XPOMOCOMHBIE TIEPECTPONUKH.
['enomHubIe MyTaruu (moauruionus). KapruoTuriel 1 Meio3 y MOMUIUIOUIHBIX (HOPM.
MyTanuu reHeparuBHble U coMatnyeckue. CIIOHTaHHBIE MYTallMU. 3aKOH TOMOJIOTH-
YECKHX PAJIOB HACIEACTBEHHON N3MeHUnBOCTU. MHAympoBanHbie MmyTanuu. Ouznye-
CKHE M XMMHUYECKHE MyTareHbl. MonudukanmonHas nu3MeH4nuBOCTh. CTaTUCTHUECKas
00paboTKa pe3yJIbTaToB.

[IpakTruyeckas pabora: CTaTUCTUYECKUM aHallM3 W3MEHYMBOCTH KOJMYECTBEHHbIX
IIPU3HAKOB y PACTECHUM.

Dopma opeanuzayuu: KOJIJIEKTUBHASI, PEIICHUE 3aay, MpakThieckas padoTa: cTaTu-
CTUYECKUN aHaJIM3 U3MEHYMBOCTH KOJIMYECTBEHHBIX IPU3HAKOB Y PACTECHUH.

Buowl oesmenvnocmu.: caMOCTOSITENIbHOE BbIJIETICHUE U (POPMYTUPOBAHUE LIEJIH MTPaK-
TUYECKOHM pabOThI; MOUCK U BBIICTICHUE HEOOX0TUMOM MH(POPMAITUH TIPU COCTABICHUH
OTYeTa MO MPAKTUIECKOM paboTe; BIOOp Hanboee 3(h(PEeKTUBHBIX CITIOCOOOB peIICHUs
3ana4; HopMyIupoBaHUE MPOOIEMBI TP BBIICHEHUH IPUYXUH MYTAIIMOHHON H3MEHYH-
BOCTH; CaMOCTOSITENIbHOE CO3[JaHHE CIOCOOOB pellieHusl MpodieM MOCTaBIEHHON 3a-
Ja4d; YCTAHOBJIICHHE NPUYMHHO-CIEICTBEHHBIX CBS3€W; MOCTPOEHUE JIOTMYECKOM




LETH PACCYKIACHUN MPU PEILICHUU 3a]1a4.

Ponv nacneocmeennocmu u cpeowvt 6 hopmuposanuu HOPMAIbHO20 U RAMOI02UYe-
CKU U3MeHeHH020 penomuna yenoseka (10 uacos).

I'ennas nporpamma yenoBeka. AyToCOMHO-IOMUHAHTHBIEC HACJI€IOBaHUA. AYyTOCOMHO-
perieccuBHbIe 3a00JeBanusl. HacnencTBeHHbIe 00IE3HN YE€JI0BEKa. XPOMOCOMHBIE 00-
ne3Hu. ['ennsie 0osie3nu. bone3Hu ¢ HacIeIcTBEHHBIM IpeapacionokenueM. OcoOeH-
HOCTH YeJIOBeKa Kak 00beKTa FTeHETHUUYECKUX UCCleqoBaHUN. MeTo/Ibl U3yUeHHs TeHe-
TUKHW YEJIOBEKa: FeHEaJTOTMUYEeCKUM METOI, OJU3HEIIOBBIN METOI, OMYIISIIMOHHO-CTa-
TUCTUYECKUN METOJl, METOJ] TEHETUKH COMAaTUYECKUX KJIETOK, IIMTOr€HETUYECKUI Me-
TOM1, OMOXUMHUUYECKU MeTo, MeToibl n3ydeHust JIHK B reHeTHYeCcKuX nccieq0BaHusIX.
Menuko-reHeTHYeCKOE KOHCYJIBTUPOBAHHUE.

[IpakTrueckasi paboTa: u3ydeHne TeHeTUYECKUX acTEKTOB T0JIa Y pacTeHU (MBa KO-
3bs1).

@opma opeanusayuu.: KoljeKkTUBHAs, pelIEHUE 3a1a4, JOKIabl yUalluXcs, MPaKTh-
yeckast paboTa: U3yuyeHUe TeHETUYECKUX aCTIEKTOB T0JIa Y pacTEHUM (MBa KO3bs).
Buovwl oesmenvrocmu. IOUCK U BhIZICTICHUE HEOOX0AMMOM MH(MOPMAIIUN; IPUMEHEHNE
METO/I0B MH(POPMAIIMOHHOTO TOMCKA, B TOM YHUCJIE C MOMOIIbIO KOMITBIOTEPHBIX
CPEJICTB; TUIAHUPOBAaHUE YYEOHOTO COTPYIHUYECTBA C YUUTENIEM M CBEPCTHUKAMU —
ornpejieNieHne 1enen, GyHKIU y4aCTHUKOB, CLIOCOOOB B3aMMOJEHCTBUS TIPHU MOJTO-
TOBKE JIOKJIaJIOB; TIOUCK U BbIJCJIICHHE HE00X0MUMON MH(GOPMALIUU TIPU PEIICHUH Te-
HETUUYECKHUX 3a/1a4; BEIOOp Hanbosee 3p(HEeKTUBHBIX CITIOCOOOB PEIICHUS 3a/1a4.
Paznen 3 JBouonuonHoe yuenue ( 32 4yacon)

Teopus. Teopua ecmecmeennozo omoopa 4. /lapeuna ( 5 wacos). HacnencTBEHHOCTh
1 U3MEHUYHUBOCThH OPraHU3MOB. J[0Ka3aTeabCcTBa HBOIIOIIUY TPUPOJHBIX BUJIOB. Y UCHHUE
(dhopmax U3BMEHUUBOCTH OpraHu3MoB. Posib BHEIIHEH cpe/ibl B BOSHUKHOBEHUHU W3MEH-
YUBOCTU OpraHu3MoB. Teopust uckyccrtBeHHOro otoopa Y. Jlapsuna. ®opMbl UCKycC-
CTBeHHOro oTOOpa. boprba 3a cyliecTBOBaHME: MPUUUHBI U clieAcTBUS. DopMbl
O00pbOBI 3a cyliecTBOBaHUs. ECTeCcTBEeHHBIN OTOOP: ONpeeeHue, MEXaHU3M JIEUCTBUS,
pe3yIbTAT.

Ilpakmuka. @opma opeanuzayuu. KOJIJIEKTUBHAS

Buowi 0esmenvbrocmu: IOUCK U BBIJIEJICHUE HEOOXOUMOM HH(POPMAITUU; TPUMEHEHUE
METO/I0B MH(POPMAIIMOHHOTO TOMCKA, B TOM YHCJIE C TMOMOIIbIO KOMITbIOTEPHBIX
CPEIICTB; TUTAHUPOBAaHUE YYEOHOTO COTPYIHUYECTBA C YUYUTENIEM M CBEPCTHUKAMU —
ompenesieHue 1eneil, GyHKIMK y9acTHUKOB, CIIOCOOOB B3aWMOICHCTBHS TIPH IMOATO-
TOBKE JIOKJIQJIOB; TOCTAHOBKA BOMIPOCOB — MHUIIMATUBHOE COTPYIHUYECTBO B TTIOMCKE
1 cOope nHpOopMaIH JJ1s1 BHITTOJTHEHUS JOKJIA0B U MTPE3CHTAIIUM.

Cunmemuueckasa meopus 360aw0uyuu. Muxkposeontoyus( 8 uacos)

[Tonynsamus — ¢popma cyiiecTBoBaHus BUuaa. MI3MeHUMBOCTb 0COOEH B MOMYJIAIINH O
BIIMSIHUEM JKOJIOTHYECKUX (haKTOpOB. MexaHW3M BOZHUKHOBEHHS aJlafTallkil B MOITY-
JISIIUM U UX OTHOCUTEIbHBIN XapakTep. Jlemorpaduueckas, mpocTpaHCTBEHHAS M KO-
JIOTUYECKast CTPYKTypa NOomysiiuu. JIuHaMuKa 4uCciI€HHOCTY oNyJsiiiuu. buonornye-
CKUA TOIUMOPGHU3M TTOMYISIITUU. YCIOBHS ITTUTEIHHOTO CYIIIECTBOBAHUS TTOMYJISIIHH.
[Tonmynsiust — KOMIIOHEHT 3KOCUCTEMBI. JIMHAMUKA U yCTOMYMBOCTB 3KocucTeM. Camo-
perymnsuus. CyKIeccuu B SKOCUCTEMaX.

Dopma opeanuzayuuy. KOJUIGKTUBHAS, PEIICHNE OMOJIOTHYSCKHX 3a/1a4, padoTa C KOM-
MBIOTEPHBIMU TPOTPaMMaMHU.

Buowl 0esmenvHocmu: TOUCK U BbIACNIEHUE HEO0X0AUMOM HH(POPMAIUH TP PEILICHUU




Ouonornueckux 3aay; BeIOOp Hanbonee 3PPEKTUBHBIX CIOCOOOB pelleHUs 3ajad;
CTPYKTYpPUpPOBaHUE 3HAHMM 1O TeMe «MUKpPOIBOOLMS; YCTAHOBIECHUE MPUYUHHO-
CJIEICTBEHHBIX CBA3€EH; IOCTPOCHUE JIOTUYECKOU LIENU PACCYKICHUN ITPU PELLICHUU 3a-
na4; HaONIOAEHHE 3a JEMOHCTPALMSIMM YUYUTENs; OOBSICHEHHWE W HMHTEpIpeTalus
HaOII0IaeMBbIX SIBICHUN; aHAIU3 IpapuKOB, TAOIHUL], CXEM.

Daxmoput 380n10uuu (7 4acoe)

Hacneocmeennas uzmenuyugocms Kak Mamepuas 36010yuu. IBOIOLUOHHAS XapaKTe-
puctuka mytauuidl. Hopma peakiuu renotuna. Moaudukanuy, ux posib B 3BOJIIOLUY.
M3omsauu. Mexanu3Mm. DBOIOLMOHHAS POJIb U30ALNNA. MUrpanuu 1 ux pojb B U3Me-
HEHUU F€HETUYECKON CTPYKTYpbl MONYISIuU. POpMbI MEKITOMYIISIIITUOHHBIX OTHOLIE-
Huil. [IpuunHb 1 cneacTBus OOpHOBI 3a CylIecTBOBaHUE Kak (hakropa sBomtonuu. Co-
BpPEMEHHBIE MTPEICTABICHHSI O €CTECTBEHHOM OTOOPE Kak BeayIeM (DaKTOpe SBOTIOLHH.
®opmbl ecTecTBEeHHOT0 oTOopa. CpaBHUTENBHBIM aHAU3 €CTECTBEHHOTO U HUCKYC-

CTBEHHOT'O 0TOOpa U UX PE3YJbTaTOB.

[IpakTryeckas paboTa: pe3yJabTaTbl HCKyCCTBEHHOTO 0TOOpa Ha MPUMEPE COPTOB KYJlb-
TYPHBIX PACTEHUM.

dopma opeanuzayuu. KOJUIEKTUBHAS, TpaKTHUECKasi paboTa: pe3ynbTraThl HCKYCCTBEH-

HOro 0TOOpa Ha MPUMEPE COPTOB KYJIBTYPHBIX PACTCHUN.
Buowl oesmenvnocmu. caMOCTOSITENIbHOE BbIJIEIEHNUE U (POPMYTUPOBAHUE LENH MTPaK-
TUYECKON padOThI; OUCK U BBIJEIEHNE HEOOX0AMMON H(OPMaAIUK; CTPYKTYpPHUpPOBa-
HUE 3HAHWI [0 pe3yabTaTaM HCKYCCTBEHHOTO OTOOpa; MOCTAHOBKA U (POPMYIIHPOBA-
HUE MPOOJIEMBI, CAMOCTOATEILHOE CO3JaHUE AITOPUTMOB JEATEIBHOCTH ITPHU PEILICHUH
po0JIeMbl; MPOrHO3UPOBAHUE PE3YIIBTATOB MPAKTUYECKON pabOThI; KOHTPOJIb B (hopme

CJIIMYEHHUS JTUYHBIX PE3YJABTATOB U Pe3yabTara ¢ 3aJJaHHbIM 3TaJIOHOM C LIEJIbI0 OOHApY-

KEHUS OTKJIIOHEHHUH OT HETO.
Buo. ( 6 uacoe)

CoBpeMeHHas Ouonornueckasi KoHIenuss Bujaa 2. Maiiepa. [lokazarenbcTBa peanb-
Hoctu BUuAa. Kpurepuu Buna. Crpykrypa Buga. [lonynsuuonnas crpykrypa Buga. ['u-
OpumHas 30Ha, reorpaduuecKkuil U30JAT, KIMHAIbHAS U3MEHUYMBOCTD. [Iporiecc obpa-
30BaHHsI HOBBIX BUAOB. AJUTONATPUYECKOE, CUMITATPUYECKOE U MapanaTpuyecKoe BU-
noobpazoBanue. KomrmiekcHoe NeHCTBUE 3BONIOIMOHHBIX (DAKTOPOB B SKOCHCTEMAX.
HckyccTBEeHHBIE SKOCUCTEMBI U KX OCOOCHHOCTH.

[IpakTuyeckas paborta: MophOIOrHIeCKU KpUTEPUA BUIa HA IPUMEPE BUIOB U3 Poaa
KJIEBEP.

Dopma opeanuzayuy: KOJIEKTUBHAS, IPaKTHUYEeCKas padora: MOp(HOIOrHUEeCKUN KpHU-
Tepuil BUJa Ha MpUMepe BUIOB U3 pojia KIIEBEP.

Buowi oesmenvnocmu: caMoCTOSTEbHOE BbIIENIEHUE U (POPMYIHPOBAHUE LIETU TTPaK-
TUYECKOH paboThl; MOUCK U BbIIEJICHUE HEOOXOAUMOM HH(OPMAIIUH NTPU COCTABICHUH

OTYeTa MO MPAKTHYECKON padoTe; IUIaHUPOBAHKE YU€OHOTO COTPYIHUYECTBA C YUHUTE-
JIEM M CBEPCTHUKAMU — OMpeJeieHue Lened, PyHKIMI y4acCTHUKOB, CIIOCOOOB B3au-
MOJIECTBHSI; TOCTAHOBKA BOIPOCOB — WHUILIMATUBHOE COTPYAHUYECTBO B MOUCKE U
coope nHbOpMAITHH.

Eouncmeo scueoii u nexcugoit npupoowt (5 uacoe).

AOHOTEHHBIM CUHTE3 OPraHUYECKUX BEUIECTB B YCIOBUAX BOCCTAHOBUTEIBLHOM aTMO-
cdepbl. JTanbl MOSBICHUS CIOXKHBIX OPraHMYECKHUX BEHIECTB. DBOJIOIMOHHBIE BO3-
MOKHOCTH YIJIEBOAOPOAOB. DBOJIOIUS OpraHMuecKux coenuHeHuil. OOpa3oBaHue




NEPBUYHBIX KJIETOK — Hayajo Omosornyeckor spomonuu. CaMmoopraHu3anus CiIox-
HBIX OpraHnyecknx cucteM. Kiierounoe mutaHue, BHyTPH- U BHEKJIETOYHBIN TOMEO-
cta3. OCHOBHBIE YePThI KU3HHU.

Dopma opeanuzayuu. JEKUUsS, KOJJIEKTUBHAS, padoTa ¢ KOMIBIOTEPHBIMU MPOTPaM-
MaMHu.

Buowi desmenvnocmu: nipeoOpazoBaHre 3HAKOBO-CUMBOJIMYECKOW MOJEIU C UEIbIO
BBISIBJICHUSI OOLIUX MPU3HAKOB, ONMPEACNSIONINX €AUHCTBO XKUBOW M HEKUBOW MpHU-
POJIbI; HAONIOEHUE 32 JIEMOHCTPAIUSIMU YUYUTENsS; OOBSICHEHUE M WHTEPHpETaLUs
HaOJI0AaeMbIX SIBJICHUH; aHAIU3 TpadUKOB, TAOIHUII, CXEM.

Paznes Omopuorenes ( 39 yacon)

Jlenenue knemok (9 uacoes).

Muro3. Murotnueckuii nukia. L{utonoruueckue OCHOBBI OECIOIOT0 Pa3MHOKEHHS.
Oupopenponykuus. [IponomkuTensHOCTh KU3HHU KieToK. [lonoBblie kiieTku. Meiios.
[{uTomormueckue OCHOBBI MTOJIOBOTO Pa3MHOXKECHHUSI.

Dopma opeanuzayuu: KOJIJIEKTUBHAS, MPAKTUYECKas padoTa ¢ MUKPOCKOIIOM.

Buowi oesmenvrocmu: caMoCTOsITEILHOE BhIIENICHUE U (POPMYITHpPOBAHUE 1IETU TTPaK-
TUYECKOM pabOThI; MOUCK U BbIIETICHUE HEOOXOUMOM HH(OPMAITH ITPU COCTABICHUH
oTYeTa MO MPAKTHYECKON paboTe; TUIaHUPOBAaHUE YU€OHOTO COTPYIHUYECTBA C YUUTE-
JIEM M CBEPCTHUKAMU — OMpEJeeHHe 1eNied, (PYHKIMI Y4aCTHUKOB, CIIOCOOOB B3au-
MOJICUCTBHSI; TOCTAHOBKA BOIPOCOB — WHUIIMATUBHOE COTPYAHUYECTBO B TIOUCKE U
coope nHboOpMaITIH.

Pazeumue opzanuszma u cpeoa ( 6 uacos).

BremHss cpena u HeoOXOIUMEBIE YCIIOBUS Pa3BUTHSA. OMOPHOHAIBLHOE PA3BUTHE U
BHYTPEHHSA cpefa. DK30racTpyisiuus. OMOPUOH U OMoTHYECKUE (PaKTOPhI CPEbI.
Dopma opeanuzayuu: AEKUUS

Buowr oesmenvnocmu: npeodpa3zoBaHrE 3HAKOBO-CUMBOJUYECKOW MOACIH C IIEIBIO
BBISIBJICHUSI OOIIWX MPU3HAKOB, OTMPEICIISAIONINX SIUHCTBO JKUBOW M HEKHBOU TIPH-
POJIbI, HAONIONEHUE 3a JEMOHCTPAIUSIMH YUYWUTENS; OOBSICHEHHUE W WHTEPIPETAIIHS
HaOJIIOJTaEMBIX SIBICHUH; aHATN3 TPAPUKOB, TAOJIHII, CXEM.

becnonoe pazmnoixncenue, comamuueckuii Imopuozenes u pezenepayusn (7 4acoe).
Mopdoduszuonornyeckass OCHOBa MPOLIECCOB OECIOIOr0 Pa3MHOKEHUS U 0COOEHHO-
CTH pa3BUTHUS Ipu OecriosioM pasMHOkeHnH. Knaccudukaius pereHepaioHHbIX SIB-
JICHUH, TIOHSTHE O COMAaTUYECKOM dMOpPHUOTEeHE3E.

Dopma opeanuzayuu: JTCKIUA

Buowr oesmenvnocmu: npeodbpa3zoBaHrE 3HAKOBO-CUMBOJUYECKOW MOJACIH C IEIbIO
BBISIBJICHUST OOIIUX MPU3HAKOB, OTPEIACISIFONINX SAMHCTBO KUBOW W HEKHBOU TPH-
POJIbI, HAONIONEHUE 3a JIEMOHCTPAIUSAMU YYUTENSA; OOBSICHEHHUE M WHTEPIpPETAIIHS
HaOJIIOJaEMBIX SIBICHUI; aHATU3 TPAPUKOB, TAOJIHIL, CXEM.

Onmoczenes u 38o0nwuyus (10 uacos).

buorenernueckuii 3akoH. Pexanutynsuuu. Teopus ¢umdmopuorene3a A. H. Cesep-
[eBa. DBOJIOIHMI OHTOIeHE3A.

Dopma opeanusayuu: KOJIJIECKTABHAS, TOKIAAbl yUAITAXCS.

Buowi desmenvnocmu: NnmaHUPOBAHKUE CTPYKTYPHI OKJIAga C yY€TOM KOHEYHOTO pe-
3yabTaTa; COCTaBJICHUE TJIaHa U MO CIIEI0BaTEIbHOCTH JICUCTBU; IITITAHUPOBAHKE YyUeO-
HOTO COTPYIHUYECTBA C YUUTEJIIEM U CBEPCTHHKAMU — OIpeNeNicHue mene, pyHKimii
YYaCTHHKOB, CIOCOOOB B3aUMOJICHCTBUS; TIOUCK U BhIIEJIEHNE HE00X0quMoi uHpop-
Malluy; TPUMEHEHUE METOA0B WH(POPMAITMOHHOTO TIOWCKA, B TOM YHUCJIE C TTIOMOIIIBIO



KOMIIBIOTEPHBIX CPEJICTB; OCO3ZHAHHOE U MMPOU3BOJIBHOE ITOCTPOEHUE PEYEBOTO BhICKA-
3pIBAaHUS B YCTHOUM M MUCHMEHHOU (opMme.

Imobpuonozusn pacmenuii (7 4acos).

Cnoporenes. Mukpocnoporene3. Makpocnoporenes. ['amerorene3. Mukporamerore-
He3. Makporamerorenes. J[BoitHHOE o110j0TBOpeHEe. HeperynspHbie THITBI TOJIOBOTO
Pa3MHOXKEHHS.

Dopma opeanuzayuu: KNS

Buowi desmenvnocmu: nipeoOpazoBaHHe 3HAKOBO-CMMBOJIMYECKOW MOJENU C UEIbIO
BBISIBJICHUSI OOLIUX MPU3HAKOB, ONPEACISIONINX €AMHCTBO XKUBOW M HEKUBOW MpHU-
pozbl; HAOMIONEHHE 3a JEMOHCTPALMSMU YUYHUTENs; OObSICHEHHWE M HHTEpIpeTalus
HAOI0aeMbIX SIBJICHUIA; aHaIN3 TpaduKOB, TAOIHUI, CXEM.

2.2. TemaTnyeckoe IaHUPOBAHUE

TEMATHNYECKOE ITJTAHNPOBAHUE
IIEPBBIH I'OJl OFYYEHHA
Ne | HazBanue pa3nenia | KosamyecTBo 4yacos DopMBbI KOHTPOJIA

BCEIo | TCOpUA | IIPAKTHKA

Bgenenue, Jleknus

N3 d4ero cocrout HaOJIIONCHUS, TECTH-

pacTteHue pOBaHuE, aHAJIN3
MPOIYKTOB AESATEIb-
HOCTH 00yY

Kak xuBer pacre- YcTHBINM OnIpoc, caMo-

Hue? cTosATenbHas paboTa
[IpakTtnueckas  pa-
oora.

Ha6nionenune. Coo0-
IICHUS YUaITUXCs.
Bripactu cam. Jlexmus, oecena,
pakTH4ecKas  pa-
oora. HaGmronenus.

Ot Mukpockomna a0 YcTHBIH o1poc, camo-

MUKpPOOHOJIOTUN cTosATenbHas padboTa
[IpakTtnueckas  pa-
oora.

Ha6nionenne. Coo0-
IICHUS yYaIIXCsl.
bakrepun Jlexmus, Oecena,
paKTHYECKast pa-
oora. HaGmroneuus.
[InecHeBbie TpUOBI Jlexmus, oecena,
paKTHYECKast pa-
oora. HaGmroneuus.
Bonopocnu Jlexmus, Oecena,




IPaKTUIECKas pa-
oora. HaOmronenus.

JlabGoparopus «buo-

WHIUKALHS

Jlexmus, Oecena,
IpaKTHYCCKast pa-
oora. HaOmronenus.

Pacckasel o 6uosno-

'

YcTHBIM onpoc, caMo-
CTosITeNIbHAs paboTa
[IpakTnueckas  pa-
oora.

Ha6monenue. Coo06-
MICHUS YUYaIIIXCS.

JlaGoparopus JleBeH-
ryka

Jlexmus, Oecena,
IIpaKTHYCCKast pa-
oora. HaOmroneuus.

[IpakTuyeckas Oota-

YeTHBIN OnIpoc, caMo-

HHKA CTOsSITeNIbHAs paboTa
[IpakTnueckas  pa-
oorTa.

HaGmronenune. Co00-
HICHUS YYaluXcsl.

[IpakTudeckas 300- Jlexmus, Oecena,

JIOTHS paKkTUYeCKas pa-
0ota. HabmoneHus.

buonpaktukym Jlexmus, Oecena,
paKkTUYeCKas pa-
oora. HaOmroneuus.

Htoro

BTOPOH IOl OFYYEHHUA
Ne Ha3zBanue pa3- | KosinuecTBo yacos DopMbI KOH-
Pas- Ae1a BCEro TeOpHUs | MpPaK- TpoJst
aenra THKA
BBenenue JIeknus,
TECTUPOBA-
HHE
[uTonorus YerHBIE  ompoc,
Y THUCTOJIOTUS CaMOCTOSITeIIbHAS
pabora
[IpakTnueckas pa-
Oora.
HaOmronenne. Co-
0O1IIeHUS y4da-
IIUXCS.
Muxkpobuo- Jlexnus, Oecena,




JIOTHS U BUPY-

pakTU4eckas pa-

COJIOTUSA oora. HaOmrone-
HHUS.

NmmynuTeT Jlexnus, Oecena,

U [1apa3uToJIo- npakTUiecKas pa-

Tus oora. HaOmrone-
HUSL.

Mukosorus Jlexknms, Oecena,

U  CHUCTEMa-
THKA  JIeKap-
CTBEHHBIX
pacTeHuit

paKkTU4ecKas pa-
oora. HaOmrome-
HUA.

XUMHA B 1ICH-
TpE €CTECTBO-
3HAHUS

Jlexnus, Oecena,
IpaKTU4ecKas pa-
oora. Habmrone-
HUSL.

2T OOBIYHBIE
HEOOBIYHBIE BE-
IeCTBa

YerHpIl  ompoc,
CaMOCTOSITeNIbHAS
pabota
[IpakTnueckas pa-
oora.
HaGnronenune. Co-
oO1eHus yda-
IUXCS.

SBnenus, mpowuc-
XOIAIIKE C Bellle-
CTBaMH

Jlexknms, Oecena,
IpakTU4ecKas pa-
oora. HaOmrone-
HUSL.

Pacckasel o
XUMHH

YetHpll  ompoc,
CaMOCTOSITeNIbHAS
pabota
[IpakTnueckas pa-
oora.
Ha6mronenue. Co-
oOLIeHHUS yJa-
IUXCSL.

XUMHUsI B
OBITY

Jlexknms, Oecena,
IpaKkTU4ecKas pa-
oora. HaOmrone-
HUSL.

NTOI'O
TPETHH I0OJ1 OFYYEHHA
Ne Tema paszgena, 3a-KosamuecTBo yacos DopMbI KOHTPOJISA
n/n | HATHS BCEroTeopusi Mpak-

THKA

BBenenue ‘




Pa3nen 1. I{uTo.10-
rHsl.

Tuner  KIeTOYHOU
OpraHu3aiuu

Jlexuus, Oecena, mpaKkTHYCH
ckas pabora. HaGmronenus.

Crpoenue npokapu-
OTUYECKO 1 KJIETKU

Jlekuus, Oecena, mpaKTHUeH
ckas pabora. Habmonenus.

CrpoeHue ryKapuo-
THUYECKOUN KJIETKHA

YCTHBI OMPOC, CaMOCTOSA
TeNbHas pabora
[IpakTuyeckas padora.
Hab6monenue. CooOmieHus

y4aluxcsl.

Perynsaropabie Me-
XaHU3MBI KJIETKU

Jlexuus, Oecena, MpaKTHUCH
ckas pabora. HaGmronenus.

Pazgen 2. T'ene-
THKA.

Jlexuus, 6ecena, mpaKkTUye-
ckas pabora. Habmonenus.

I'eneTnyeckuii aHa-
T3 3aKOHOMEPHO-
CTEU HACIEIOBAHUS

YCTHBIA OMPOC, CaMOCTOSIA
TeNbHas pabora
[IpakTuyeckas padora.
HaGmtonenue. CooOrieHus

y4aluxcsl.

N3MeHUnBOCTH U
METOJIbI €€ H3y4e-
HUA

Jlexuus, 6ecena, mpaKTUye-
ckas pabora. HabmoneHus.

Ponbp HacnencrBeH-
HOCTH W cpeabl B
dbopMHupoBaHUU
HOPMAJILHOTO U T+
TOJIOTUYECKU H3Me-
HEHHOTO (eHOoTHUIa
YyeJ0BeKa

YCTHBIA OIPOC, CaMOCTOSI
TenbHas paboTa
[IpakTuyeckas padora.
Habmtonenue. CooOrieHus

y4almxcs.

Pa3zgea 3. DBoJiio-
musl.

Jlexmust, 6ecena, mpaKTHIeCH
ckas pabora. Habmonenus.

Teopust ecTecTBEH-

Jlexmust, 6ecena, mpaKTHUIeH

HoTro oT60pa Y. /lap- ckast pabora. HaGmronenus.
BHHA

CunTteTnyeckas YCTHBI ONPOC, CAMOCTOSI-
TEOpHsI DBOJIIOIIHH, TeapHas padbora
MukposBosroIus [IpakTudeckas padora.

HaGmronenne. CooOlenus
yYaIuxcsl.

@aKkTOpbl  IBOJIIO-
105051

Jlexmus, 6ecena, mpaKTHYCH
ckas pabora. Habmonenus.

Bun

Jlexmus, 6ecena, mpaKTHICH
ckas pabora. Habmonenus.

EnuncTBO XUBOU U

HEXHUBOUN NPUPOJIBI

Jlexuums, 6ecena, mpaKkTHUCH
ckas pabora. HaGmronenus.




Paznea 4. IM- Jlexuums, 6ecena, mpaKkTUde-
OpuoreHes. ckas pabora. HabmogeHus.
JleneHue KIETOK YCTHBIM OIPOC, CAMOCTOSI-
TelbHas pabora
[TpakTudeckas padoTa.
HaGmroneune. CooOlenusy

YYaIuxcsl.
Pa3Butne opra- Jlexums, 6ecena, mpaKTHUe-
HU3Ma U cpefia ckast pabora. Habmonenusi.
becnomoe pa3MHO- Jlexusi, 6ecena, mpakTUie-
KEHUE, COMaTHYe- ckas pabora. HabmoneHus.
CKHH 3MOpHOTCHE3

U pereHeparus

OHTOreHe3 u 9HBO- Jlexmus, 6ecena, mpaKTHYeCH
JIFOLIUS ckas pabora. HaGmronenus.
OMOpuosorust pac- Jlexuus, 6ecena, mpaKTUye-
TEHUI ckast pabota. HabGmtonenus.

Hroro

MeToaunueckoe 000py10BaHueE:

OUPPOBAS TABOPATOPUSA YYEHUYECKAS (LludpoBbie 1aT4uku dIiek-
TPOINPOBOAHOCTH, pH, OJ0XKEHUSI, TEMIIEPATYPbl, AOCOIIOTHOTO JaBJIECHHUS; IIUPPOBOIL
ocrutiorpad@uuecKuil JaTIYuK; BEChl AMEKTpoHHbIE yueOHbie 200 T; MUKPOCKOIT: 1u(-
POBOI WK ONTHYECKUH ¢ yBeandeHueM oT 80 X; Habop JyIsl U3TOTOBICHUSI MUKPOIIpe-
naparoB; MUKpoTpernapaTsl (Ha0op); COeIUHUTENbHBIC MPOBOJIA, MPOTPaMMHOE 00ec-
MEYEHUE, METOJIMYECKNE YKA3aHUSI, KOMIUIEKT COMYTCTBYIOIIUX 3JIEMEHTOB ISl OIIbI-
TOB IO MEXaHUKE, MOJIEKYJISIPHOUN (PU3KKE, FIEKTPOAUHAMUKE, ONITUKE.

KOMIUIEKT NMOCYAblI U OBOPYAOBAHUSA IJAA YYEHUYECKUX
OIIBITOB ( IlTaruB naboparopusiii xumuyeckuii: Habop vamexk Iletpu, Habop uH-
CTPYMEHTOB MpPENapOBaIbHBIX, JOXKKA JJI C)KUTAHUS BELIECTB, CTynKa ¢apdoposas ¢
MECTUKOM, Ha0op OaHOK, CKJISHOK, (PJIAKOHOB JUIsl XpPAaHEHMsI TBEPHAbIX PEAaKTHBOB;
Habop npudopok (I1X-14, I1X-16); npubop AJig MoIy4eHHsI ra30B; CIIMPTOBKA U TOPIO-
yee 7151 He€; puibTpoBasibHas Oymara (50 mT.); koi0a KoHHYecKas; majgodKa CTeKIISTH-
Has (C pe3MHOBBIM HAKOHEYHHKOM ); Yallleuka JiJIsl BhIIAapUBaHUs (BbITIApUTEIbHAS Ya-
[I€YKa); MEPHBIM HWIMHIP (TJIACTUKOBBIN); BOPOHKA CTEKJIsIHHas (Majas); cTakaH
crexisiaHbIi (100 MiT); Ta300TBOIHAS TPYOKA.

KOMILJIEKT BJAXKHBIX TIPENIAPATOB JIEMOHCTPAIIMOHHBIN
"BHyTpeHHee cTpoeHre OpIOXOHOTOro MOJUTIOCKA'" ; BIAXHBIN npemnapar "BHyTpeHnHee
CTPOEHME KPBICHI'"; BIIAYKHBIN Npenapar "'BHyTpeHHEE CTPOEHUE JIATYIIKH'; BIAXKHBIH
npenapar "BHyTpeHHee cTpoeHHe NTULBI'; BIaXKHBIA NIpenapar "'BHyTpeHHee cTpoe-
HUe pbiObI"; BraxHblil npenapar "Kapace"; Braxuslii npenapar "Kopenb 6000Boro
pacTeHusi ¢ KiyOeHbkaMu'"; BiaaxHbId mnpenapar "KpeBerka'; BIaxHbIM mnpenapar
"Hepeuna"; Bnaxusiii npenapar "Pa3Butue xoctucToi puiObl"; napyrue. Kommiext



repbapueB gemoHcTparronHsiil (['epbapuii "/JlepeBrs u kyctapuuku'; repobapuii "{u-
Kopactymue pactenus'; repoapuii "KopmoBele pactenus"; repOapuii "KynbTypHble
pactenus"; repOapuii "JlekapcTBeHHbIe pacTeHus"; repbapuii "MeqoHOCHBIE pacTe-
Hus'"; repbapuit "Mopdomnorus pacteHuit"; repdbapuii "OCHOBHbBIE TPYNIBI pacTEeHUMN'";
repOapuii "PactutenbHbie coobmiecTBa"; repoapuil "CenbCKOX035CTBEHHBIE pacTe-
Hus'"; repbapuii " noBuTeie pacteHus"; repdapuii K Kypcy OCHOB IO 00111e OMOJIOTHH. )
KommuiiekT koJieknuii ieMoHcTpaunonnblii (Komeknus "T'onoceMeHHbIe pacTe-
Hua" kowtekuus "OOuTtarenum Mopckoro aHa'; xoyuiekuus "IlameoHTosormdeckas';
kosutekuus "llpencraBurenu oTpsI0B HACEKOMBIX'" KOTMYECTBO HACEKOMBIX: HE MEHEE
4; xomnexuus "llpuMepbl 3alMTHBIX MPUCHOCOONEHHI y HACEKOMBIX'"; KOJIEKLIHS
"IIpucniocoOuTENbHBIE U3BMEHEHHSI B KOHEUHOCTSIX HACEKOMBIX '; KoJuteKus "Pa3Butue
HAaCEKOMBIX C HETIOJHBIM IpeBpalleHneM"; Kojuiekuus "Pa3BuTHe HaCEKOMBIX C MOJ-
HBIM TIpeBpalleHuemM"; Kojuiekuus "Pa3Butue nieHuis'")
KomnsrorepHoe odopynoBanue
HoyTtOyk; npoektop, HHTEpaKTUBHAs JOCKA

Cnucok aureparypsbl:

2. buonorus «IlokpeITocCEMEHHBIE pACTEHUS: CTPOEHUE U )KU3HEACITEIBbHOCTDY -
3. 6 xnacc nuHenHsbIi kypc B. B. Tlaceunuk, Beptukans - Mocksa «lpoda»-2020r
4, AxumymikuH, Y. 3anumarensHas 6uosnorust / Urops Akumymkus. — CI16.: Am-

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

6. Amnaromus yenoBeka. Teno. Kak ato paboraet/ mox oo6mieit penakiueii I[1. AGpa-
xaMmca: [mep. ¢ anmi. A. AuBaepa]. — M.: ACT, 2018. 256 c.: ui.

7. bunuy, I, JI. Anaromus u ¢usuosiorus: oo nonymsapHsii atiac / I. JI. bu-
mmy, E. 1O. 3uramosa. — M.: 3gareabctBO «O», 2017. — 272 c.: ni.

8. CanoBanuenko, 0. A. buosorusa: nmomarosas noaroroska / FO.A. CanoBHu-
yeHko. — M.: Dkcmo, 2016. — 320 c.

9. CrpaBoyHUK MO JieKapcTBEeHHBIM pacTeHusM. / [lox pen. 3agopoxknoro, A. M. —

M.: JlecH. npom., 1988. — 415 c.

10. HurepHeT-pecypchl 1o pa3HbIM pasaenam kypca « BUOJIOT Sy

YEJIOBEK

— 0akaif - BUpTyasibHas IIKOJIa 10 OUOJIOTHH;

My3el (haKTOB O YETOBEKE;

- Pecypc «ba3a 3Hanuii 1o 6MOJI0THH YETOBEKay COACPKUT YIEOHUK MO MOJIEKYIIIPHON
Ouosnoruu 4enoBeka, OnoXuMuu, (PU3MOJIOTHH, TeH- HOM M OCTTKOBOW WH)KEHEPHH;



- Paznen (buopasznoobpasue u oxpana npuposbi) Web-atmaca «310poBbe U OKpYKaro-
mast cpena». CrienuaiicToB HaBEpHSAKA 3aMHTEPECYET MacIITaOHbIM TeMaTH4yeCKHUi
MH(POPMAIIMOHHBIN MacCcuB MH(POPMALIMOHHBIX pecypcoB o OnopazHoobpasuto Poc-
cun. Takxe nMeeTcst BO3MOKHOCTh HATH HEOOXOIUMYIO HH(OPMALIMIO B UHTEPAKTHB-
HoW Oa3ze maHHbIX «Poccust B mudpax» (ThICSUM MOKa3arened Mo BCEM pPETHOHAM
cTpanbl). Takke pa3MelieHa oHjaiiHoBas Kaprorpaduueckas cucrema DataGraf.Net,
MO3BOJISIOIIAS «HA JIETY» CTPOUTD KapThl, (B TOM UUCIIE COOCTBEHHBIE) M TPOU3BOAUTD
aHaJIU3 UX CYNEPIO3ULINN;

-Web-Atnac: «Okpy»karoias cpeaa U 310poBbe HaceneHus: Poccuny». KommekcHeii
TPYZ, B KOTOPOM PacCMaTpHUBAIOTCS B MIEPBYIO o4epeab (PaKTOpbl M MPUIHHBI, OIpeie-
nsromre 310poBbe Hamu. Oxono 200 croxetoB, 6onee 400 kapT U quarpamm;
Amnatomus u ¢pusnonorus yenoneka. Hayuno- nomynsipasiii caidt. baza 3nanuii mo 6uo-
JIOTHH YenoBeka. Ou3nonorus, KIeTouyHass OMoJIorusl, reHeTHKa, OMOXUMHUS;

- 3puTebHbIE WIUTIO3UH U (heHOMEHBI ((pakynbreT ncuxonoruu MI'Y umenu M. B. Jlo-
MOHOCOBA).

KNBOTHBIE

- «HpOpMaLIMOHHO-TTOMCKOBBIM CaUTHUIIN «IIOYTH BCE» MO SHTOMOJIOTUM». bonbiioe
KOJINYECTBO KAYECTBEHHBIX CCBUIOK HA PYCCKOSI3bIYHBIE CAWUTHI, TOCBAILEHHBIE BCEM
CTOpPOHAM >KM3HU Pa3JIUYHbIX [Py YWIEHUCTOHOTHX, a OOJIbIIE BCETO — HACEKOMBIX;

- «300Ki1y0 (Bce 0 KMBOTHBIX)». Camasi pa3HOOOpa3Hasi WILTIOCTPUPOBaHHAs UHDOP-
Manus, Kak O KM3HU JUKHX JKUBOTHBIX, TaK U O JOMalIHUX JroO0umiax. BoamoxkHo
MoJIy4eHHe OeCIIaTHOW KOHCYJIBTAllMU M0 COAEPKAHUIO U BETEPUHAPUH;
«300J101Hs1», TPEIOCTABISET MaTeprajl B OCHOBHOM O CO0aKax M KOIIKAX: peKOMEHa-
LMY 110 UX COAEPKAHUIO U JICYEHUIO, HOPMATUBHBIE TOKYMEHTBI, TH()OPMALIHIO O KITy-
0ax ¥ MUTOMHUKaX, OOBSBIECHUS O IPOAAKE U BHICTABKAX»;

- «IToBOIOK», OJTMH U3 CaMBbIX MOJIHBIX CAUTOB, MOCBSILIEHHBIX JOMAIIHUM XUBOTHBIM;
«O HenobeauMoii TF0OBU K KUBOTHBIMY», HHTEPECHASA M pazHooOpa3Hast HHGOpMaLIHs
0 CaMbIX Pa3JIMYHBIX KUBOTHBIX. OCOOEHHOCTH MOAOOPa MaTepuaia 1 €ro U3JI0KEHUs
JEJIAF0T 3TOT CAUT XOPOIINUM ITOMOIIIHUKOM YUHUTEIO;

«/lomamnue xuBoTHbIE». CalT MOCBAILIEH JOMAIIHUM >XUBOTHBIM. OCOOEHHOCTSM
yX0/1a U COJEPKAHMSI IOMAIIHUX KUBOTHBIX;

«bonpine komku». CalT MOCBSIIEH MPEICTABUTEIISIM CEMENCTBA KOIIIAaubUX;

- MmmrocTpupoBaHHas SHLIMKIONEAUS KUBOTHBIX. B paznenax sHUIMKIONEOUH CO-
OpaHo OOJBIIOE KOJTMYECTBO MaTepUajoB 000 BCEX BUJIAX KMBOTHBIX. Marepuan 6o-
raro WUTIOCTPUPOBAH, CHA0KEH CChUIIKAMU;

- Pecypc «O nHenoOeanmoii 1100BU K 5KUBOTHBIMY — 3TO HHTEpECHAs U pa3HOoOpa3Hast
uH(pOpMaIs O caMbIX Pa3IMYHbIX KUBOTHBIX. OCOOEHHOCTH MoAOOpa MaTepuaa u
€ro U3JI0KEHUS ACJIat0T 3TOT CAUT XOPOILIUM IMOMOIIHUKOM YUUTEIIO;

- Pe16mit Mup. Pecypc nocBsiieH noaHOCThIO 3TUM MTPEACTABUTENSIM dKUBOTHOTO MUpA.
Knaccudukanus, npoucxoxaeHue, SBONIOLUS pbl0, OTaCHbIE PHIOBI U MHOTOE APYTOE.
PACTEHUA

O6otannueckuii cepsep MockoBckoro ynusepcurera. OnuH u3 HanOosee U3BECTHBIX
BO BCEM MHPE POCCUICKUX OMOIIOTMYECKUX PECYPCOB, UMEIOIINM BEPCUU Ha 8 SI3bIKaX.
borannueckure HOBOCTH (B T. 4. MOAPOOHBIN KalleHaaph KOH(PEPEHIIHiT), cailThl 00Ta-
HUYEeCKuX moapasneneHuit MI'Y, oubnroreka n3o0pakeHnit pacTeHnid, ouorpadude-
CKHUH pa3ziell «KJIAaCCUKHU HayKn». KpoMe MaTepuasoB o 00TaHMKe O0IIETo Xapakrepa,



Ha caiiTe pa3MelleHbl MaTepuaibl 0 boTaHMYeckoM cajie yHUBEpCUTETa, 00 YHUBEP-
cuterckoM ['epbapuu umenu /. I1. CeipeiimukoBa, mpeacTaBieHa CTapuHHAs KOJUIEK-
1S U3 ero (PoHIoB;

- «MockoBckuil Kiry6 KOMHaTHOTO 1IBETOBOACTBAY;

- «Yai» — )xuBas SHIMKIONENNS Yasi ¥ €ro TPAAULMKA — UCTOpUS Yast, O0TaHUKa U BbI-
pamyBaHue 4asi, XMMHUs 4asi, IPOU3BOJCTBO Yasl, BUABI 4as, YIIAKOBKA U XPAaHEHUE Yas,
3aBapHUBaHUE Yasl, 4ail U 310POBbLE.
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