Mynununansaoe 6l0mkeTHOE 001e00pa3oBaTeIbHOE YIPEKICHHUE
«OCcHOBHAs MaJIOKOMILJIEKTHAs 00meo0pa3oBaTeIbHast IIKOTIa)
c.Kaupix Dp3unckoro koxyyHa Pecriy6omiku Trisa

CornacoBaHo
3ay mupexropa o YBP
Monure A.O

«3aHuMAaTeIbHAs OHMOJIOrHsD)

C UCIIONB30BaHUEM 000pymoBaHuUS IIeHTpa « Touka poctay
(ecTecTBEHHO-HAYYHOE HAIIPABJICHHE)
s obygaronmxcst 5 —9 KiaccoB

Ha 2024 — 2025 y4yeOHBbIi TO7,

Kypc BHEypOYHO HesTeIbHOCTH : Ha 34 yaca , 1 9ac B Hezemo.

Yuutenan ounonorum: Jlaknaes Kynepek XepenoBud.

2024



I. ITosicHUTENbLHAA 3AIIHCKA

OOyueHre 1Mo HOBBIM 00pa30BaTENIbHBIM CTaHJAPTaM IPeLyCMaTpUBAET OPraHU3AlUIO0 BHEYPOYHOU JESTEILHOCTH, KOTOpas CIIOCOOCTBYET
PACKPBITHIO BHYTPEHHErO IOTCHIMANA KAXJIOTO YUCHHKA, PasBHTHE M IOJNEpKAHHe ero Tananta. OMHAM H3 KIIOUEBBIX TpeGoBaHUM K
OHMOJIOTHYECKOMY O0Opa30BaHHWIO B COBPEMEHHBIX YCIOBHSX W BaKHEHIIMM KOMITOHEHTOB peanm3anmu PI'OC sBiseTcss oBIaJeHUE YYalIuMHUCS
IPaKTHYECKUMH YMEHUSIMHA ¥ HaBBIKAMH, IIPOEKTHO — UCCIIEIOBATEIBCKOM IESITETEHOCTBIO.

O0masi XapaKTepUCTHKA NMPOrPaMMbI BHEYPOYHOH /1€ TeIbHOCTH.

[IporpaMma BHEYpOYHOM JEATEIBHOCTH HOCHT pa3BUBAIOMIMK  XapakTep, LeJIbl0 KOTOpOH siBisieTcss (OpPMHPOBAHHUE ITOMCKOBO-
HCCIIEIOBATEIbCKAX, KOMMYHMKATUBHBIX YMEHHMM HIKOJIBHHMKOB, MHTEJUIEKTa ydalluxcs. BakHeHImmMM NpHOpUTETOM sBIseTcs (GopMHpOBaHHE
00mey4eOHbIX YMEHUIA W HABBIKOB, KOTOPHIE MPENONPEACISIOT YCIEIHOCTh BCEro MOCHenyomero o0ydeHus peO&Hka. Pa3BuTHe JIMYHOCTHBIX
Ka4ecTB M CHOCOOHOCTEH 00yJarommxcsi OMHMpaeTcss Ha NPUOOpEeTeHHEe MMM ONBITa Pa3HOOOpPa3HON MAeSTeNhHOCTH: y4eOHO-TIO3HABATEIHLHOM,
IIPOEKTHO-UCCIIEN0BATEIILCKOM, TPAKTUYECKOM, COLIUAIIBHOM.

3aHATHS IO POrpaMMe BHEYPOYHOM JIEATEIIBHOCTH Pa3/IeIeHbl HA TEOPETUUYECKUE U MpakTudeckue. [Ipudém nesTebHOCTh MOXKET HOCHTH Kak
IPYIIIIOBOM, TaK U MHIUBUYaJIbHBIA XapaKTep.

JlesITeTbHOCTh IKOJIBHUKOB IPU OCBOEHUH IIPOTPaMMbl HIMEET OTIMYUTEIbHBIE 0COOEHHOCTH
- IpaKTHUYeCcKasl HalPaBJIeHHOCTh, KOTOpast OIpeiessieT Ceu(pUKy COAep)KaHUs U BO3PACTHBIE 0COOCHHOCTH JIETEH;

- TPYIIIIOBO# XapakTep padoT OyzeT crnocoOCTBOBAaTh (POPMUPOBAHUIO KOMMYHUKATHBHBIX YMEHHUN, TAKHX KaK YMEHHUE, paclpelelsiTh 0013aHHOCTH

B TpyIlIle, apryMEHTAPOBATh CBOIO TOYKY 3PEHHUS U JP.;

- B COJIep)KaHHE JEATEILHOCTH 3aJI0)KEHO OCHOBAHME JUISI COTPYJHHUYECTBA JIeT€H C WIEHAMU CBOEH CEMBH, YTO O00ECIIeUYMBaeT pealbHOe

B3aMMOJICHCTBHE CEMBbH U IIIKOJIBI;

- peaylu3yeT 3a7ady BBISBICHUS TBOPYECKHX CIOCOOHOCTEW, CKIOHHOCTEH M OJJAPEHHOCTEH K pa3IMYHBIM BUJAM JESITEIILHOCTH IOCPEICTBOM

BOBJICUEHUS UX B TBOPUYECKYIO EATEIHHOCTE.

AKTyaJIbHOCTh MPOrpaMMBbI 3aKJIIOYaeTcsl B (OpMUPOBAaHMM MOTHBALMH K II€JICHANIPABICHHON O3HABATEILHON JIESITETLHOCTH, CAMOPAa3BUTHIO, a
TaKXe JMYHOCTHOMY U IPOPECCUOHATHFHOMY CaMOOTIPE/IEIIEHUIO YJaluXCsl.

IIpakTHYeckas HANPABJIEHHOCTb COJEPXKAHMS IPOTPAMMBI 3aKIIIOYAaeTCs B TOM, YTO COJIEp)KaHUE Kypca obecrieunBaeT NpuoOpeTeHne 3HaHUH |
YMEHH#, IO3BOJISIONIMX B JATbHEHIIEM HCIIOJIB30BaTh UX KaK B Ipolecce 0Oy4eHUs B Pa3HBIX JUCIMILIMHAX, TAK U B TOBCEIHEBHOW XHU3HH IS
peleHUs] KOHKPETHBIX 3a/1a4.

®opmpbl 3aHATHII BHEYPOYHOH esATeJIbHOCTH: Oece/la, KOJUICKTHBHBIE U MHIMBHyaJbHbIE UCCIICIOBAHUS €CTECTBEHHOHAYYHOI'O HallpaBJICHUS,
camocCTosITeIbHAs padoTa, BHICTYIICHHE, yJ9acTHe B KOHKypcaxX, CO3/JaHHe NPOeKTOB U T.JA. JlaHHbIe (HopMBI pabOTHI JAIOT JETSAM BO3MOXKHOCTH
MaKCHMAJIFHO IPOSBIISTH CBOIO aKTUBHOCTH, H300pETaTeIbHOCTh, TBOPUYECKUN M MHTEIUIEKTYAIbHBIM OTEHI[HA U Pa3BUBAIOT UX SMOIMOHAILHOE
BOCIIpHUSITHE.



MecTo 1aHHOro0 Kypca B y4eGHOM ILIAHE.

IIporpamma paccunrtana Ha 1 ron o6ydenus (34 gaca B rof, 1 yac B HeJlelo). 3aHSTHS 110 TPOTPAMME ITPOBOIATCSA BO BHEYPOUIHOE BPEMI

II. Pe3yibTaThl 0CBOEHHS Kypca BHEYPOYHOM AeATEILHOCTH.

B pesynbrate 0CBOEHMS MPOrpaMMbl BHEYPOUHOM JESTENHHOCTH «3aHHMATelbHas OMONOrUs » oOydalolmpecs Ha CTYIEHH OCHOBHOTO OGIIEro

o0Opa3oBaHHS:

- IOJy4aT BO3MOXHOCTH PaCIIMPHUTh, CHCTEMATU3UPOBATh M YIIIyOMTh HCXOJHBIE INPEACTABICHHS O NPUPOMHBIX OOBEKTaX M SIBICHHUSX KAk
KOMIIOHEHTaX €IMHOrO0 MHMpA, OBJIAJICIOT OCHOBAMH IIPAKTHUKO-OPHEHTUPOBAHHBIX 3HAHUM O MPHPOLE, IPHOOPETYT HEJOCTHBIN B3IIIA] Ha MUD; -
TNIO3HAKOMSATCS ¢ HEKOTOPBIMU CIIOCOOAMH M3y4EHHMsI IPUPOIBI, HAYHYT OCBAMBaTh YMEHHs IPOBOAMTH HAOIIONEHHUS, CTABUTH OIKITH, HAYYaTCs
BUJICTh ¥ IIOHUMATh HEKOTOPHIE IIPHYMHHO-CIIEICTBEHHBIE CBSI3U B OKPYKAIOIIEM MHUDE;

- IOJly9aT BO3MOXHOCTh HAyYHTBCS HCIIONB30BAaTh PA3JMYHBIE CIPABOYHBIE M3NaHMS (CIOBApH, SHI[MKIONEWH, BKIOYAs KOMIIBIOTEPHBIE) M
JATEpaTypy O IPHPOJIE € LEIbIO IOKCKA ITI03HABATEIbHOM HH(pOPMAIMH, OTBETOB Ha BOIIPOCHI, OOBSICHEHHIH, Uil CO3/IaHMs COOCTBEHHBIX YCTHBIX
WM TACEMEHHBIX BBICKA3bIBAHUM.

JIM4HOCTHbIE, MeTanpeAMETHbIE H NPEMETHbIC Pe3yJIbTATHI OCBOCHHS y4e0HOIr0 MpeaMeTa.
B cooTBeTrcTBHM ¢ TpeOOBaHMSMH K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHOM nporpamMmMsl obmero obpaszoBanust DenepanbHOro
rOCyTapCTBEHHOTO 00pa3oBaTeNIbHOTO CTaHAApTa OOydYeHWe HANpaBICHO Ha JOCTH)KEHHE YYallUMHCS JHUYHOCTHBIX, METapeaMETHBIX U
IIPEAMETHBIX PE3YJIHTATOB.
JIn4HOCTHBIE Pe3yJIbTATBI OTPAXKAIOTCS B WHIUBHIYAIbHBIX KAYECTBEHHBIX CBOMCTBAX yYaluxcsi, KOTOPbIE OHU JOJDKHBI IPHOOPECTH B IIpoIiecce
OCBOEHHS Y4eOHOr0 IpeamMeTa:
- y4eOHO-TI03HaBaTENbHBIA HHTEPEC K HOBOMY YU4eOHOMY MaTepHaly U crocobam pelieHust HOBOM 3a71auu;
- OpPHEHTAllMs Ha IOHUMaHHUE IIPUYHH yCIieXa BO BHEYYEOHOH IEATENILHOCTH, B TOM YHCIIe Ha CaMOAHAIN3 M CAMOKOHTPOIIb pe3yibTara, Ha aHaJIu3
COOTBETCTBHS PE3YILTATOB TPEOOBAHUSIM KOHKPETHOH 3a1auH;
- CIOCOOHOCTH K CaMOOLIEHKE Ha OCHOBE KPHTEPHEB YCIIENIHOCTH BHEYUEOHOM e TeTHHOCTH,
- YyBCTBO IIPEKPACHOTO U ICTETHYECKUE YyBCTBA HA OCHOBE 3HAKOMCTBA C IPUPOJAHBIMH 0OBEKTAMH.
MeranpeameTHbie pe3yJibTAThl XapaKTePH3YIOT YPOBEHH CHOPMHUPOBAHHOCTH YHUBEPCAIBHBIX CIIOCOOHOCTEH YYalMXCsl, MPOSBIISIOIUXCS B
II03HABATEJILHONW U IPAKTUYECKOH NEeATEILHOCTH:
- HCTIOJIB30BaHME CIIPABOYHOM U JOMOJHUTEIHHON JTUTEpATyPhI;
- BJIQJICHUE IIUTHPOBAHUEM H PA3IMYHBIMU BUJIaMU KOMMEHTAPHER;
- UCII0JIb30BAHUE PA3JIMYHBIX BUJIOB HAOIIOIECHHS,



- KQUECTBEHHOE U KOJIMYCCTBEHHOE OTIUCAHKME H3ydaeMOro 00BEKTa; - IPOBE/ICHHE SKCIIEPUMEHTA;

IIpeameTHbIe pPe3yIbTATBI XapaKTEPHU3YIOT ONBIT YYAIIUXCS, KOTOPBIH NMPHOOGPETAeTCs M 3aKpeIiseTcs B IIPOIIECCE OCBOEHHS ITPOTPAMMEI

BHEYPOYHOH /I TEIILHOCTH

- OCYIIECTBIIAT MOMCK HEOOXOMMMON HMH(pOpMAIMM Ui BBIIOJHEHHsS BHEYYeOHBIX 3a/[aHMil C HCIOJIB30BAHHEM y4eGHON JUTEpaTyphl ¥ B
OTKPBITOM HH(MOPMALMOHHOM TPOCTPAHCTBE, SHIUKIONEUH, CIPABOYHHKOB (BKJIIOUAs 9JIEKTPOHHbIE, H(POBHIE), KOHTPOIUPYEMOM
IpocTpaHcTBe MIHTEpHETa; - IPOBOIMTEL CpaBHEHHE M KIIACCH(UKALMIO 110 3aIaHHBIM KPUTEPHSIM; :

- YCTaHaBJIMBATh IPHYUHHO-CJIEJICTBEHHBIE CBS3M B M3Y9IaeMOM KpyTe sBJICHUH;

- CTPOUTH PacCyKIeHHs B pOpMe CBA3H NPOCTHIX CYXACHHH 00 0O6BEKTe, €ro CTPOSHHH, CBOMCTBAX 1 CBS3SX.

B nponecce npoxoxaennsi nporpaMMBbl 10JKHBI GbITH JOCTHTHYTHI CJIeIyIONIHE Pe3yIbTATHI:

1 ypoBens pesyiabTaToB: «[Ipuodperenne conuaIbHbIX 3HAHHID

1) JHYHOCTHBIE KA9€CTBA: - YBAKHUTEIHHOE OTHOIIEHHE K TPY/y M TBOPYECTBY CBOMX TOBAPHUIIEH;

2) - (opmMHEpOBaHHE ICTETHYECKMX UyBCTB, II03HABATENBHBIX WHTEPECOB M MOTHBOB, HAIPABICHHBIX HA U3y4YeHUe KHUBOU

IIPUPO/IBL;

3) YHHBEPCAJIbHbIE CIOCOOHOCTH - YMEHHE BUJIETh U IIOHMMATh 3HAYCHHE [IPAKTHYECKON M UTPOBOM JIESITETHHOCTH;

4) OIIBIT B IIPOEKTHO-UCCIIEOBATEIHCKOM NeSITEILHOCTH

-yMeHHe paboTaTh C pa3sHBIMH HCTOYHHKaMH HH(pOpPMAIUM; - OBJANEHHE COCTABISIOIMIMMH HCCIENOBATEIbCKON M Hay4YHO-IIPaKTHYECKOM

ACSATENILHOCTH, CTaBUTh BOIPOCHI, HAOJIONATh, IIPOBOJUTH SKCIEPUMEHTHI, [IeJaTh BHIBOJBI U 3aKIIOYEHHS, OOBSICHITD, JOKA3bIBATH, 3AIUINATH

CBOU UJICH;

-(opmMHEpOBaHHE WHTE/UIEKTYaNbHBIX YMEHHH (IOKa3blBaTh, CTPOUTH DPACCYXKICHHS, aHAIA3HPOBATD, CPaBHMBATh, JIeJIaTh BBIBOJBI M Jp.) H

9CTETUYECKOI'0 OTHOIICHHUS K XHBBIM 00BEKTAM;

- 3HaHWE OCHOBHBIX NPUHIUIIOB ¥ IIPABHJI OTHOIIEHHSI K )KUBOM IIPUPOJIE.

2 ypoBeHb pe3yabTaToB: «@®OpPMHPOBAHHE IEHHOCTHOT0 OTHOINEHHS K COMUAJILHOM

PeaILHOCTHY

- HaBBIKH MH/IMBUAYaJbHOM JICSTEIBHOCTH B IIPOIIECCE TPAKTHIECKOH pabOTHI IO PYKOBOICTBOM YUHTEJIS;

- HaBBIKM KOJUIEKTUBHOH JIEATEIBHOCTH B IIPOLIECCE COBMECTHOU TBOPYECKOM pabOThI B KOMAH/IE OJHOKJIACCHUKOB TI0J] PYKOBOJCTBOM YUHTENS; -
YMCHHC COTpYAHHMYATh C TOBAPUIIAMH B IIPOLECCE COBMECTHOM JAEATENBHOCTH, COOTHOCHTH CBOIO 9acTh pabOTHl ¢ OOIIMM 3aMbICIOM; 2)
YHHBepcabHbIe CIIOCOOHOCTH:

- CIIOCOOHOCTh BHIOMpPATh II€JIEBBIE M CMBICIOBBIE YCTAHOBKM B CBOMX JEHCTBHSX M IIOCTYIKAX II0 OTHOIIEHHIO K SKHBOM IIPUPOJIE, 3JI0POBBIO
CBOEMY M OKPY KaIOIIUX;

- CIIOCOOHOCTH  IIepe/aBaTh SMOLMOHAIBHBIE COCTOSHHS M CBOE OTHOLICHHE K IIPHPOJIE, YENOBEKY, OOWIECTBY; 3) ONBIT B NPOEKTHO-
HCCIIEI0BATENIbCKOM NeATeIbHOCTH:



- yMEHHME OpraHM30BaTh CBOIO YYEOHYIO IESTCIBHOCTB: OIpPENEIATH LEIb paboThI, CTaBUTh 3aJa4d, IUIAHUPOBATH — OIPEAEIATH
MOCJIEIOBATEIFHOCTD EHCTBHMN U IPOTHO3UPOBATH PE3YJILTAThI PAOOTHI;

- YMEHHE OCYIIECTBIATH KOHTPOJNH M KOPPEKIHIO B CIydae oOHApy)KeHWs OTKIOHCHMHA M OTIMYHMH IIPU CIMYEHMH PE3YJBTaTOB C 3alaHHBLIM
STAJOHOM; OIIEHKAa Pe3yJIBTaTOB pabOThl — BBIIETIEHHE M OCO3HAHME YYAIIUMCS TOTO, YTO YK€ YCBOCHO W 9TO CIIe MOJJICKHT YCBOCHHIO,
OCO3HaHHE Ka4eCTBa U YPOBHS YCBOCHHS.

3 ypomennr pesyabTaroB: - «loiydeHHe CAMOCTOATEJbHOr0  O0IIECTBEHHOIO

JAeificTBHS JTHYHOCTHBIE Ka4ecTBa:

- yMeHHe 06CYX/aTh M AHAIM3MPOBATH COOCTBEHHYIO NEATENHHOCTH U PabOTy OIXHOKIACCHUKOB C ITO3MIIMKA 3a/iay JAaHHOW TEMBI, C TOYKH
3pEHUS COJIEPHKAHMS ¥ CPEICTB €T0 BBIPAKCHHUS;

- 2) yHHBepCAJIbHbIE CIIOCOOHOCTH:

- YMeHHE CITymaTh ¥ BCTYIaTh B JHAJIOT, Y9aCTBOBATH B KOJUIEKTHBHOM OOCYKICHHH npo0JyieM; HHTEIPHPOBAThCS B IPYIITY CBEPCTHUKOB U
CTPOUTH ITPOYKTHBHOE B3aUMOJEHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMH;

- YMeHHE aJIeKBATHO MCTIOJIB30BaTh PEYeBbIC CPEJICTBA JUIS TUCKYCCHM W apryMEHTAllMH CBOCH MO3MIIMH, CPABHUBATH PA3HBIC TOUKH 3PCHHA,
apryMEHTHPOBATh CBOIO TOYKY 3PEHHUsI, OTCTAUBATH CBOIO IO3HUIIHUIO;

- 3) OIBIT B POEKTHO-HCC/IE0BATE]bCKOM e TeIbHOCTH:

- BEIP@XKEHUE B UTPOBOH JIEATEIHLHOCTH CBOCTO OTHOIICHHS K IPUPOJIE

OGy49aromuecsi CMOryT: y3HAaBaTh XHUBOTHBIX U ITHI[ B IPAPOJIE, HA KAPTUHKAX, IO OMMCAHMIO;

* IPUMEHATH TEOPETUYECKHE 3HAHMS IPH OOIIEHUH C KUBBIMU OPraHU3MaMH U B [IPAKTHIECKON JIESTEIHHOCTH IO COXPAHEHHIO TPUPOTHOTO

* OKpY)XEHHS ¥ CBOETO 3[J0POBBS; YXa)XMBaTh 3a KyJIbTYPHBIMH PaCTCHUAMH U JIOMAIIHAMH KUBOTHBIMH;

* J0Ka3bIBaTh, YHUKATBHOCTh U KPACOTY KaXOT0 IIPHPOHOTO OOBEKTa;

* 3a60THTBCS 00 03[0POBJICHAHN OKPY>KalOIIEH IPUPOJIHOM Cpe/Ibl;



IV. TemaTn4yeckoe njiaHUPOBaHHE

Ne Tema 3ansaTus ®opma 3aHATHSA IleneBass  ycranoBka | OCHOBHBIE BHIBI I€ATEILHOCTH Hcnonb3oBanue Ko
3aHATHSA o0y4yalomuxcss Ha BHeypo4dHoM | ooopynoBanue «Touka -
3aHATHH pocTay BO
4ya
co
B
BBenenue.(3uaca)

1 [Tnan paborsr m | Becema [Hupokuit ciekTp (bopmupyeTcst 1 pa3BUBaeTCs «Touka poctay— komIuiekT | 1
TEXHUKaA JAaTYUKOB ITO3BOJISIKOT H306peTaTeHI>CKOC, Kp€aTuBHOC U yqe6Horo 060py110BaHI/ISI
OesomacHocTy npH Jlaboparopuas ydamumes KPUTHYECKOE MBIIUICHUE JIETCKOTO TeXHOIIapkKa,
BBIITOJTHCHUH pa6ota Nel 3HAKOMHTHCS C 00y JarOmHIXCSL. MarepranbHas 6aza s
na6opaToprIx, « Ha6opaT0pHo e napamMeTpaMu CO31aHuA YIHHOBaLII/IOHHOﬁ
IPaKTUYECKUX N —_— OHOJIOTHYECKOrO o0pa3oBaTeNbHOM CpeJIbl.
pabor. IPEGOPHI VIS 9KCIIEPHMEHTA He
O3zHakoMJIeHHE C
o0opyoBaHHEM RAyREL S
nempa HCCIIeJOBAHMILY. KauecTBEHHOM, HO U Ha

KOJIM9ECTBEHHOM

«Touxa pocta».

YPOBHE.




2-3

Odopmiierne yroika
KpYIKKa.

KomnextuBuas

DopmupoBaTh TaKue
KadecTBa, Kak Jipyxoda,
KOJUIEKTUBU3M, JTMYHAs
OTBETCTBEHHOCTH 3a
obmree zeino.

KomMMmyHUKaTHBHBIE —
obecreyrBaroniyie COUaIbHYIO
KOMITETEHTHOCTb
II03HABaTeJIbHbBIE —
obmmeydeOHbIe, JIOTHYECKUE,
CBSI3aHHBIE C pEIICHUEM
pobiemb! PerynsTuBHBIE —
o0ecIeunBarOIue OpraHu3aIio
CcOOCTBEHHOM JIeATETFHOCTU
JInunoCTHBIE —

DOoTOMILTIOCTpAIUH,
KOMITBIOTED, IPUHTED

O PEACIIAIOINUE MOTHBAIITHOHHYIO
OPHUCHTAIUIO.

Paznen 1. JIaGoparopusi JleBenryka ( 6 1acoB)




4 MeTtob1 u3ydeHus Jlaboparopras OOBbsicHsTh HazHAYeHHE | YMeHHe paboTaTh ¢ 1abopaTopHEIM | MHKPOCKOI CBETOBOM,
JKHBBIX OPraHu3MoOB: | pabota Ne 2 YBEIIMYUTEIBHBIX obopynoBanueM, U poBoH, JIyma.
HabmoieHue, «H3ygenune npubopos. Pazimyars YBEJIMYUTEIBHBIMU TPHOOpaMH.

H3MEepeHHe, yCTpoiicTBa PYHHYIO W TUTATUBHYIO | Yl3yyary, ycTpOMCTBO MEKPOCKOIIA B
5KCIIEPHMEHT YBEJIMYHTETBHBIX JIYIBL, SHAT BEIHTUHY | 6,610 1a1h 1paBHIIa paGoTs! ¢
Hcropus IpubOpPOBY. P e o MHKpOcKonoM. CpaBHUBATH
n300peTeHus e L YBEIHYEHHE JYIIbI U MUKPOCKOIIA.
MHKPOCKOIIa, €ro IToygaTs HaBBIKH PabOTHI ¢
YCTPOHCTBO | MHKPOCKOIIOM IIPH U3y4YeHUH
IpaBuiIa paboTHL TOTOBBIX MHKPOIIPEIapaToB.
Cobmonats npaBuia paboTsl B
KabuHeTe, oOpareHus ¢
1ab0paTOPHBEIM 000PY/I0BAHKEM.

5- Kiterounoe crpoenne | JlabopaTopHbiit CpaBHuBarh YMenue paborats ¢ | Muxpockorr cBeTOBOM,
OpPIraHU3MOB. IPaKTUKYM «YacTu | KHBOTHYIO U n1a0opaTOpHBIM  060pyOBaHHEM, | ITEQPOBOIL.
Mmuoroo6pasue KJIETKH U HX PACTHTCIBHYIO KICTKH, | YBETUIUTENBHBIMA  NPUOOpaMA. | WILmoCTpaiuy, Ipe3eHTAIHS.
KJIeTOK. MeTo b1 Ha3HAYEHHEY. HAaxOJUTh YEePTHI UX Habmonate 9acTy u OpraHOMIBI | Cxempr.

H3YYEHHS )KUBBIX CXOJICTBA M pa3NIU4Usl. | KJIETKH Ha TOTOBBIX
Paznmmuate TkaHK MHUKpOIIpenaparax II0J] MajlbiM H
JKHBOTHBIX M PACTEHHUU | OOJIBIIHM YBEIIMYEHHEM
Ha PHCYHKaxX y4eOHHUKa, | MUKPOCKOIIAa M OIIMCHIBATh HX.
XapaKTepHU30BaTh HX Pa3znmuyate oOTHENBHBIE  KIIETKH,
CTPOEHHE, OOBSICHSITH BXOJMIIN€ B  COCTaB  TKAaHH.

UX QYHKITHH.

O606mats u ¢puxkcupoBaTh




pe3ynbpTarhl HabMOICHHH, JIeIaTh
BBIBOJIbI. COOMIOIaTh IIpaBHIIa
paboThl B KaOMHETE OHOJIOTHH,
oOpaieHus ¢ J1abopaTOPHBIM

00opyoBaHHEM.

Texnuka Jlaboparoprast ®dopmMupoBaHue Pa3BuBath WuTepakTHBHBIH
IIPUTOTOBJICHUS pabota No3 YMeHUsL pPaboTaTh € | CAMOCTOSITEJIBHOCTH IIPH BEICHUU KOMILJIEKC, CBETOBOW,
BPEMEHHOTO «IIpurororienue MHKPOCKOIIOM, y4eOHO MO3HABATEILHOM g poBoit MHKPOCKOTI,
MUKpoOIIpenapara Ipernapara KJIeToK HAay4YUThCS  TOTOBUTH | JIE€STEIHHOCTH. penyaTteli  JyK, [HHIET,

COYHOH Yenryu MHUKpOIIpenapar 3HAaKOMUTH ¢ MHOTOOOpa3reM IIpeTIapoBaTbHBIE UTJIBL,
JyKOBHIIBI JIKay KOXHITBI JIyKa, | MEKPOCKOIIOB, YCTPOHUCTBOM U CTeKJIa IIpEeIMETHBIE,
HaXoIUTh  OCHOBHbIEC | IIPAaBHJIAMH pabOTHI C HUMU (Ha CTaKaHYUKA C  BOJIOH,
9acTH  KJIETKM  Ha | IpuMepe HudpoBoro IUIETKH, (UIBTPOBAIBLHAS
MEKpOIIpenapare, MHKpockona).O0yJaTs TeXHUKE GyMmara, HoJ.
CXEeMATHYCCIH M3TOTOBJIEHUS] MUKPOIIPETIapaToB;
W306pakath CTpoeHwHe criocobam (bHKCHpOBaHI/IXV
SR pe3yIbTaToOB HAOMIOIEHUH B BUJIE
($hOTO M BUEO, BEIIIOJIHEHHBIX C
IIOMOIIBIO ITU(POBOTO
MHUKPOCKOIIa.- CGOPMHPOBATE Y
IIKOJIBHUKOB IIPEJICTABIICHUE O
IpUHIMIAX GYHKITHOHUPOBAHHSI
MHKDPOCKOIIa B 00 OCHOBHBIX
METOJ1aX MUKPOCKOIIMPOBAHHS;
Knerxu, tkanu wu | JlabopatopHas IlonsTHe 0 TKAHK Omnpenensars NOHATHE «TKAHbBY. Mukpockon U poBOiA,
opransl  pacteHmii. | pabora pactenuii. Bunbt XapakTepu30BaTh 0COOEHHOCTH MHUKpOIIpeTapaTbl MHKPOIIpe

OTnunTensHbIE No4« Txanu TKaHe#: OCHOBHad, CTpoeHUs U QYHKITUH TKaHEH napatel «IIpononsHbLL cpes
IPU3HAKK  KUBBIX | PACTHTEIBHOTO IIOKPOBHAS, pacTeHui. Y cTaHaBIMBaTh cTebs KYKYpy3bD»,
OpraHUu3MOB. OpranusMan. IPOBO/IAINAS, B3aUMOCBsI3b CTpoenus u pyHkiuit | «[lomepeunsi cpes kopHs

MeXaHW4ecKas. TKaHed. OOBSICHATH 3HAYCHHE TBIKBBIY, «Crtpoenue




HpI/I‘{I/IHLI ITOABJICHU A

TKaHEeH

KOPHSI»;
TaOJIUIIEI

MUKPOCKOIIBI,

TKaHeH. Pactenue
KaK IeJIOCTHEIN
JKUBOM OpraHusM,
COCTOSIIUHN U3
KJIETOK W TKaHEH.

B )KU3HH pacteHus. O000mars u
CHUCTEMATHU3UPOBATE 3HAHUS 110
TeMe, Jenarth BeIBoasl. OTBeUaTh
Ha UTOTOBBIE BOIIPOCHI TEMEI,
BBIITOJIHSTH 3aIaHU.

«Knerognoe CTPOCHHUE

KopHs», «Kopenr wu
ero 30HBIY,
«BryTpeHHee

CTPOCHHC JIUCTA».

8-9

«MuKpoMEp BOKPYT
Hac»

MuHHE HccellefoBaHueE.

IIpoBectn
HCCIIEIOBAHUS
Ppa3IMIHBIX
O00BEKTOB IIpH
IOMOTIA
MHKPOCKOIIA .
cobpath
uHGOPMAIHIO O
MHKpPOOpPraHu3Max,
BBISICHUTD KaKyio
POJIb MEKPOMHUP
UTpaeT JUIst
IIPUPOJIBI U
YeJIoBeKa.

IIpoananu3upoBars MaTeprabl
HH(QOPMAITHOHHBIX PECYPCOB U
JMTEPATYpbl U BBECTH IOHSITHE
MHKPOMHPA; U3YIUTH
Pa3HOBUTHOCTH
MHKPOOPIaHU3MOB; BEISICHHTE
KaKylO pOJIb MUKPOMHP HIPAET
JUTS IPUPOJBI M YeJI0OBeKa y3HATh
MOJKET JIM MEKPOMHD IPHYHHUTE
BPEJI,ECIIH [1a, TO BBIICIIUTH
CI0co0BI 60PHOBI ¢ HUM;
IIPOBECTH OIIPOC CPEJTU YUAIIHXCS.

Muxpockor 1ugpoBoii,
CIIMPT, BOJA, MO/ ¥ ITUIIEBOM
KPacHUTeNb JUIs
OKpamuBaHui, yamka [lerpu
(mnockast 6aHOYKa U3 CTEKIIA
C KPBIIIKOI), HO JUIst
KaXXJI0TO UCCIIeTIOBAHMS
IIPOCTO HEOOXOMMBI:
IIPEIMETHOE U TIOKPOBHOE
CTEKJIO, IUHIIET, TUIIETKA,
TOHKAsl UTJjla UT.JI.

Pa3zpen 2.buonorus pacrennii ( 16 1acos)




10 | Jlerxanue mobmer | JlaGoparopHas paGora Ne 5 XapakTepusoBath | Bocrmranue 6epexHOro Kommsrotep ¢ mporpammoii
BCILIECTB Y PACTCHUH. | «J[pIXaHHE JTUCTHERY, CYHIHOCTB OTHOWIEHUS K CBOEMY 3JOPOBBIO, Releon Lite, raT4mxu
TIPOLECCa IbIXaHHUS | IPUBATHE HHTEPECA K H3y4eHHI0 | KHCIOPOJa H YIIIEKHCIIOTO
Y pacTCHHUH. npeaMeTa. BeImoHS T OnbIT, rasa,
YcranasmBars HaOIIOaTh Pe3ybTaThl U JIeIaTh
ECAMOCRARD BBIBOJIBI 110 PE3YIHTATaM
A HCCIIeIOBaHHUS.
JIBIXaHUS 1
¢dorocuHTE3A,
IIPOBOJUTH MX
CpaBHEHHE.
Onpenensates
IIOHATHE «OOMEH
BEIIIECTBY.
XapakTepu3oBarth
0oOMeH BelecTB KaKk
Ba)XHBIN IPU3HAK
KU3HH.
11- | U3yyenue JIabopaTopHast pabota Ne | BrIIBHTH Komnsrotep ¢ mporpaMMHabIM
12 MEXaHU3MOB 6 «3aBHCHMOCTD 3aBHCUMOCTH obecnieueHueM JlaTunku
HCIIapEHUs BOJIBI TPaHCIIMpPALUH U TpaHCIUpAIU U TEMIIEPATyPhI U BJIXKHOCTH
JIACTBSAMH. TEMIIEPATypPhI OT TEMIIEPATYPhI OT Komnarroe pacrenmue:
ITOIIAH IIOBEPXHOCTH ILJIOIIA U MOHCTEpa HJIH [1eJIaproOHus
JIACTHEBY. IIOBEPXHOCTH
JIACTBEB.
13 Hcnapenwue BobI JIaboparopnas paGora BrsicHuTh Kak ITpoBecTn u3mepenus Kommnerotep ¢ mporpaMmMebM

PacTCHUSAMH

Ne7 «Mcnapenue Bo bl
JIUCTBSIMU 10 U TI0CIIE
IIOJTHBAY.

BIIUSIET, I10JIUB
pacTeHus Ha
KOJINYECTBO
HCIIapsieMOM BOJIBI.

TEMIIePaTypPhl ¥ BIAXKHOCTH, KOTAa
3€MJIsI B TOPIIKE C PACTEHHEM
cyxas. IIpoanammu3upoBars
ITOJIyYEHHBIE JTaHHBIE.

obecrieueHrEM
usMepuTenbHsiil MaTepdeiic
JATYUK TEMIIEPATYPhI JaTYUK
BJIAXKHOCTH.




14- | Typrop B xwu3Hu JIaboparopuast pab6ora Ne | BeisicHUTE ITponemoHncTpHpOBaTh sABIICHNE Mudporoii narumx
15 | pactenwuii. 8 TypropHoe cocTosiHEe | 3aBHCHMOCTB Typropa Ha IIpUMepe MOCTYILIEHHUS | JJIEKTPOIIPOBOAHOCTH, BOJIA,
KJIETOK. TyprOpHOTO 1 BBIXOJIa BOZBI B KJIETKAX JIyKa IM pactBOp XJTOpHIA
COCTOSIHUS OT UM KOPHEIUIOAa MOPKOBH. HATpHs, IPOOUPKH, ITATHB,
KOJIMYECTBa BOJI B XMMHWYECKHE CTAKaHBI,
KJIETKaX. ¢unbpTpoBaNbHas Oymara,
HOX HJIM CKaJIbIIENb, TMHEHKA
WM IITaHT€HITUPKYJIb.
IIpenmeTHsIe cTeka,
IIpenapoBalIbHbIE CTEKIIA,
IpenapoBajbHas UIIa,
IIMHIIET, CIUPTOBKA, CIIHYKH,
IUIIETKA, METHJICHOBLIN
CHHUH, QHIBTpOBAIbHAS
Oymara, MEKpOCKOII,
IIPOPOLIECHHbBIE CEMEHa HIIU
JIYKOBHIIBI C KOPEIIKAMH.
16 Bozymnoe JIabopatopnas paGota Ne | M3yunts Mexanusm| ITprBoIuThH npuMepsl opranusmoB | [udposas maboparopus no
IIUTaHUE pacTeHH | 9 ¢boTocuHTE3a KaK — aBTOTpPO(OB U 9KOJIOTHH (IaT9uK
— ¢oTocuHTE3.
«DoTOCHHTE3Y. croco0a muTaHus reTepoTpodoB, HAXOUThH YTIIEKUCIIOTO Ta3a U

| 'PacTeHH; paCKphITh

CYIIHOCTH ITpoiiecca
doTocuHTE3a U €ro
3HAYECHHS JUIS
YKU3HU Ha 3eMIIe.

pa3iiiyus B MX ITUTAHUH.
OGOCHOBBIBATH KOCMHYECKYIO
POJIb 3€JIEHBIX pACTEHHIA.
Hcnone3oBate nHGOpMALOHHBIE
peCypCHl IS ITOATOTOBKH
cooOmmeHust 0 posid poToCHHTE3A
Ha Haulel mianere BemoassaTe
HaOIIOIEHNS ¥ H3MEPEHUSI.

KHCIIOpO/1a).




17 Kyrukyina. Jlaboparopras pabota Ne | BeisicHUTS poits Kakoe 3HaueHne NMEIOT KyTH KyJIa | /IBa CBEXXHX S0JIOKA ¥ /[BA
10 «3na4yenne KyTUKYIIBI | KyTHKYJIBI M IPOOKA B | 1 poOKa B HCIIAPEHHH B OB KIIyOHsI KapTodeis, BECHI,
U IIpOoOKH B 3amuTe 3allATE OT HCTIAPCHHUS | pacTeHHEM. HOX, IIOJINATUIICHOBBIE
PAcTEHHMH OT HCIIAPCHUD). | BOJI C TIOBEPXHOCTH | Kakas TOKPOBHAS TKaHb B 60 IIUIIEBBIE TAKETHI, TaTYMK
KOpHEH, moberoB u JIbIIEH CTEIICHH BIIASET Ha HC OTHOCHTEJIFHOUN BIIAXKHOCTH
KITyOHEH. IIapeHUE BOJBI PACTEHUEM. S
18 Ycnopus Jlaboparopras pabota Ne | M3yuuts pois XapakTepu30BaTh POJIb BOJIBI U Iudposas maGoparopus mo
IIPOpaCTaHHMsI 11 «YcnoBus 3armacHbBIX BO3JlyXa B IPOPACTaHUHU CEMSIH. 9KOJIOTHH (TaTYHK
CEMSIH. IIpopacTaHus CEMSIH. IIATATEIBHBIX OOBSICHATH 3HaYEHHE 3aMACHBIX OCBEIICHHOCTH, BJIAXKHOCTH U
3Ha4YeHue BOMIBI U BEIIIECTB CEMEHU. IIMTATEIIFHBIX BEIIECTB B TEMIIEpaTypHI).
BO3yXa st Temnepatypubie npopactaHuu ceMsiH. OOBICHATE
IIPOPACTaHUsT CEMSTH). YCIIOBHS IPOPACTAHHS | 3aBUCUMOCTH IIPOPACTAHHUS CEMSIH
cemsiH. Poib cBera. OT TEMIIEPATYPHBIX YCIIOBHUH.
IIporHo3upoBaTh CpoKH mocesa
CEMSH OTJENIBHBIX KYJIBTYD.
YMmenue paborats ¢
1a60paTOPHBEIM 000PYOBaHHEM,
YBEIIMYUTEIBHBIMA TPHOOpaMH.
19- | lenenue xeTok. Jlabopatopnas pabota Ne | PaccmoTpenue OOyuaromas — HayYuTh IIpemmetnsie crekia,
20 12 «Habmonenwe ¢as MHKPOIIPENapaToB ¢ IIPUMEHSATH [10JTyYE€HHBIC 3HAHUS IIOKPOBHEIE CTEKIIa,
MHTO3a B KJIETKAX JEIISIAMHUACS IIPY CPaBHEHUH OCHOBHBIX CTa[IU{ | IIperapoBaibHas UIja,

KIJICTKaMH pacTCHHUSI.
HU3YYUTH IIOBECACHUE

JACJICHUS KJIETOK B MHUTO3€,

IIMHIET, CHUPTOBKA, CIIUYKH,
MHAIIETKA, METUJICHOBBIN




pacTeHHit» XPOMOCOM BO BpeMs pa3BHBaroIas — CllocoOCTBOBATh | CHHUM, QUIBTpOBATHHAS
¢$ha3 muTo3a (GopMHEpOBaHUIO HaBBIKOB PabOTHI | Gymara, MEKPOCKOII,
C MHKPOCKOIIOM;- BOCIIMTATENIbHAS | IPOPOLIEHHEIE CEMEHA UIIH
— IpE€aOCTAaBUTh BO3ZMOXHOCTD JIYKOBHIIBI C KOPEILIKaMHU.
IIPOSIBUTH CAMOCTOSITENIBHOCTH U
aKTUBHOCTH B BBIIOJHEHUHU
3a/laHuii TabopaTopHO paboThI,
aKKypaTHOCTh B 0()OPMIIEHUH
pe3yIbTATOB.
21 Pacrenus. Jlaboparopnast pabota No | XapakTeprzoBarh Pa3znmuarth 9acTH [IBETKOBOTO ObHapyxeHue XJIOPOILIaCTOB
MHuoroo0Opasue 13 «Ob6HapyxeHue TJIaBHBIC IPU3HAKHA pacTeHHs Ha PUCYHKe yueOHHKa, B KJIETKaX paCTEeHUH C
pacTeHuM. XJIOPOILIACTOB B KJIETKaX | PaCTEHHM. BBIJIBUTATh TIPE/IIONOKCHAS 00 UX | pemonp3oBaHmeM U poBoOro

3HayeHue pacTeHui
B IIPUPOJIC U )KU3HH
YeJioBeKa

pacTeHui

¢ynkuusx. CpaBHUBATH
IIBETKOBBIE U TOJIOCEMEHHBIE
pacTeHus1, XapaKTepH30BaTh X
CXOJICTBO U pa3Inyusl.
XapakTepu3oBaTh MXH,
MTallIOPOTHHUKH, XBOIIH, IJIAYHBI KaK
CIOPOBBIE PACTEHUSI, ONIPENEIISATh
TEPMHUH «CIIOpay. BeISBIATE Ha
pHUCYHKE Y4eOHUKA Pa3IIdIHsI
MEXIy PAaCTEHUSIMU Pa3HBIX
CHCTEMaTHYECKUX IPYIII.
ComnocTaBisTe CBOMCTBA
pacTUTENBHOM U OaKTepHATHHOMN
KJIETOK, JI€JIaTh BHIBOIBL.
XapaxkTepru30BaTh 3HaUCHUE
pacTeHui pa3HbIX
CHCTEMATHYeCKHUX I'PYIIIT B

MHKPOCKOIIa. DIIEKTPOHHBIE
TaOJIAIIBI ¥ TUTAKATHI




JKHU3HU YeJIOBeKa Y MEHUE
paboTtath ¢ 1a60paTOPHBIM

obopyioBaHHEM,
YBEJINYUTEITHHBIMH
npubopamu
22- | Jlucr. Jlaboparopnas pabota Ne | O6HaApYXUTH HUTPATHI B CyIecTByIOT HOPMBI 110 IToGern xoMHATHBIX
23 14 «O6HapyxeHue JUCTBIX PACTECHUM 1 COJIEPIKAHUIO HUTPATOB. pacTenwuii (banbp3aMuHa,
HHUTPATOB B OTIpeNIeITh UCTOUHHUK UX | OnacHo JM [UIs YeloBeKa CHHIOHUYMa WA
JUCTBSX» MOCTYTLJICHHUSL. MOBBIIIEHHOE COJIEpIKAHUE OBICTPOPACTYIIUX BUJIOB
HUTPATOB B PACTCHUSIX. ceMelcTBa KOMMEIIMHOBBIE
— TpaJleCKaHIIUH,
3e0pHHBI, CETKPEa3uH),
CTYIIKa C IIECTHKOM,
HO>KHHIIBI, BOPOHKA, MapJIs
WIN OMHT, XMMHYSCKHI
crakad Ha 50 mu1,
U POBOI TaTIUK
KOHIICHTpAllU¥ HOHOB,
AJIEKTPOJ] HUTPAT-
AQHUOHOB, DIIEKTPO]I
CpaBHEHHUSI.
24- | BereratuBHOE [IpakTryeckas pabota CdopmupoBats ymMeHuE chopMHpPOBATH 3HAHUS O CybcTpar a1 yKOpeHEHHUS.
25 | pa3aMHOXeHUE «Crioco06sl pa3MHOXaTh PaCTeHHS € croco0ax BEreTaTHBHOIO YEepPEHKOB, pacca/iHbIe
pacTeHun BEreTaTUBHOI'O IOMOIIBIO BETETATHBHBIX | PA3MHOXCHHS PaCTCHUH B SINUKH, [IBETOYHBIC I'OPIIKH,
Pa3MHOMKEHHSI OpraHoB. IIPUPOAC X TIPAKTHKE CTaKaHbl C BOJOM, HOXXHUIIBL,
pacTeHHIi. ICIIOBEKa, POJIH HOX, Y4eOHHK, BHJICOYPOK U

BET€TAaTUBHOT'O PA3MHOXCHUSA

Tabymna «BereratuBHOE
Pa3MHOXECHHE.

Paznen 3.2KuBoTHbIe (749acoB)




26

XXupoTHble.
Crpoenue
YKHUBOTHBIX.
MBHuoroo6pazue
XHUBOTHBIX, HX POJIb
B IIPUPOJIE U XKU3HU
4eoBeKa.

ITpaxkTrueckas pabora
«Knaccudpukanus
XHUBOTHBIX ».

Pacrio3naBarse
OJIHOKJIETOYHEIX U
MHOTOKJIETOYHBIX
YKMBOTHBIX Ha PUCYHKaX
y4eOHHKA.

XapakTepHu3oBarh
IIPOCTENIINX IO PUCYHKAM
y4eOHHKa, ONTUCHIBATE MX
pa3inu4re, Ha3bIBaTh YaCTH UX
Tesa. CpaBHUBATE CTPOCHHE
Tesa aMEOBI € KIIETKOM
9YKapHOT, JIe1aTh BBIBOIEI.

I'oToBUTH MHKpOTIpenapar
KyJIBTYpPHI ame0.
O6napyxenue
OJTHOKJIETOYHBIX KHUBOTHBIX
(mpocTeimux) B BOJHOM
CpeJie ¢ HUCIIOJIb30BaHHEM
UG POBOTO MHKPOCKOIIA.

Ha3piBaTh MHOTOKJIETOYHBIX
YXHBOTHBIX, H300paKEHHBIX
Ha PUCYHKE y4eOHHKaA.
Paznmuate Gecrio3BOHOYHBIX
Y TI0O3BOHOYHBIX XKHBOTHBIX.
OOBSCHSTE POJIb )KUBOTHBIX B
YKH3HHU YE€JIOBEKA U B IIPUPOJIE.
XapakTepu3oBaTh (aKTophl
HEXHUBOU IIPUPO/IBI,
OKa3bIBaIOIHE BIUSHUE HA
KU3HEIEATETLHOCTD
XHMBOTHBIX. YMEHHUE paboTaTh
¢ JJabopaTOpHBIM
o0opytoBaHuEM,
YBEIMYUATETHHBIMU
npudbopamu

ONEeKTPOHHBIE TAOIUIBI 1
ILTAaKaThI




27- | llpocreiimmue Jlaboparopnast pabora | M3yunts ocobeHHOCTH Brerasiate xapaktepHble npu | IIpenmernble cTékia,
28 «CpaBHHUTEbHAS CTPOCHHUSA U 3HaKky nojmapctsa [IpocTeif | HOKPOBHbIE CTEKIIA,
XapaKTEpHCTHKA ARCHEASNFDEOCTH mve, nan OIHOKIIETOUHble, T | PenapoBaibHas Uria,
IPOCTEHIIHX
OZTHOKJIETOYHBIX ( llgr?)toezoa) u- na CapkoJioBble XKTyTUKO | IIMHIICT, IIMICTKa,
OpraHu3MOB» : HOCITBL ¢unsTpoBaNBEHAs Oymara,
PacniosHaparh npencrapute | MAKPOCKOIL, MAKpONIpENapat
" UH usi-Tyepka,
neii knacca CapKoJloBbIe Ha (bysop y(bv :
9BIJIEHA, MEPHBIN CTaKaH ¢
MHKpOIIperiapaTax, pucyHK ¥
BOJIOW U3 IIPUPOTHOTO
ax, pororpadusx.
BOJIOEMA, Bara.
YcTaHaBIMBaTh B3aUMOCBSI3b
CTpoeHHs U YHKIIUI Opranu
3Ma Ha rpuMepe aMEOBI-IIpo
Tesl.
OOGOCHOBBIBaThH POJIH MPOCTEH
- IIMX B DKOCHCTEMaX YMEHHUe
paboTats ¢ 1abopa TOpHEIM
obopynoBaHueM, yB
eIIMYUTEITFHBIMHU TPHOOpaMH
29 JIBu>xeHue JlaboparopHast pabota Ne | ['oToBUTE MHKpO npernapaT | PopMyIHpOBaTh BHIBOJ O 3HA | DJIEKTPOHHBIE TAaOIH IIbI
XKHBOTHBIX. «Habmonenue 3a KYJIbTYpbI HHPY30PHIA. YCHUU JBYOKEHHUS IS KUBOTH | U TJIAKATHL

Nzyuats

bIX.

JKHUBOTHBIX).

NNEPECABUKCHUEM JKHUBBIC OpraHHu3Mbl

104 MUKPOCKOIIOM IIp
1 MaJiIOM YBCJIIMYCHHH.

@ukcupoBaTh pe3ysIbTaThl Ha
OymoieHu# B TETPaIH.
CoOmonate mpaBuiia paboThI
B KaOuHeTe, 0OpanieHust ¢
71a00paTOpHBIM 000PYIOBaHU
eM. YMeHue paborars ¢
71a00paTOpHBEIM 000PYIOBaHU
€M, YBEeJIIMYUTETHHBIMH NTPUO0
pamH.




30 Tun xonbuatsie yepsy. JIaGoparopuast M3y4uTh BHyTpeHHee | HasbiBath uepthI Gomee Bbico | BHHOKYISpHBIA MHKPOCKOII,
BryTpennee crpoenue pabora Ne 6 PasBUTHE NIOXKJCBOTO | KOW OpraHM3al[My KONbYaThIX | IIPeIapar HOIepedHblii cpes
JI0XKJIEBOTO YEPB. «OcobenHocTH YepBsl. YepBei 110 CPABHEHHMIO C Kpy | JAOXKIEBOTO YEpPBs, IIpernapaTt

BHYTPCHHETO ribiMu. Pacrioznasares npeypcr | ONepednsiit Jlyna.
Epsaar aBHTeJIel Kilacca Ha PHCYHKA
ADEI-BOTD X, poTorpadusx.
HCpBA» XapaKTepHu30BaTh YEPTHI yC
JIO)KHEHUS CTPOCHHS CHCTEM
BHYTPEHHHX OPraHoOB.
DopMyIHpOBaTh BEIBOJ 00
YPOBHE CTPOEHHUSI OPraHOB
YYBCTB.
31- | Munu-uccnenosanne «IItump | ITpakTideckas
32 Ha KOPMYIIKE» OPHUTOJIOTHS.
Pabora B
rpymnmnax:
HCCIICIOBAHHE
«IItune! Ha
KOPMYIIIKEY.
Paznen 4 dxonorus(2 yaca)
33 Brnusiaue sxoorngeckux Oxonornyeckuit | Pasnuyarte moHsTHS: N3zyauTs neiictBue ITudpopas maboparopus mo
(baKkTOpOB Ha OPraHU3MEL. IIPAKTHKYM «9KOJIOTHYECKHIA PasIHIHBIX (AKTOPOB CPE/BI | 3KOJOTHH (HATIHK
«Bnusiaue dbaxTop», «pakrop (cBeT, BIaXXHOCTS, OCBEIIEHHOCTH, BJIaXXHOCTH U
abUOTHYECKHX HEXHMBOH IPUPOJIBI», | TEMIIepaTypa) Ha OPTaHU3MEL, TEMIIEPATYPHI).
¢baxTopoB Ha «(haKTop KXUBOU IIPUBOJIUTH IIPUMEPHI
OpraHu3MbI». MIPUPOIIBDY, COOCTBEHHBIX HAOIIONECHMUIA.
AHTPOIOTEHHBIH ApryMeHTHpOBAaTh




bakTopy.
XapaxkTepu3oBaTh
JIEACTBHUE PA3THIHBIX
(hakTopoB cpenbl Ha

JIEATEIBHOCTD YeJIOBEeKa B
IIPUPOJIC KaK aHTPOIIOT€HHBIN
¢baxTop Brimonnenne
nabopaTtopHoii paboT-

OpraHU3MBElI,
IIPUBOIUTH ITPUMEPEI
COOCTBEHHBIX
HaOJIIOICHAH -
34 «MuKpoKIMaT B Ki1accey Oxonoruyeckuit | Onpenenuts u CpaBHuTenpHOE KommbioTep ¢ mporpaMmMusmM
IPaKTUKYM CPaBHHUTL BJIAXXHOCTh | HCCIICIOBAHUE TeMIIEpATyphl | obecrieuenreM; JlaTauku
«H3mepenue U TEMIIepaTypy U BJIQXXHOCTHU BO3/IyXa B TeMIeparypsr;, JlaTauku
BIIQKHOCTH H BO3/yXa B KJlacce u KJIacCe U OKOJIO PACTCHHSI. BIIQXKHOCTH.
TEMIIepaTyphl B OKOJIO paCTECHHSI. Kakyro poinb urparot 3enéusie
Pa3HBIX 30HaX Haca)XJIeHUs B ropoJie?
KJlaccay-
TOUKA !‘ POCTA
V. Kanennapno- rematnueckoe IIAHHPOBAaHHE
No Tema 3ausTus Konso JlaTa npoBenenus
4acoB
ITo ITo ¢pakry
IUIAHUPOBAHU
10
Beenenmne.(3uaca)
1| Ilmax paGoTsl 1 TexHuKa 6€30IACHOCTH NPH BBIIOJIHEHHHU JIAGOPATOPHBIX, IIPAKTHYECKHX pabor.
OsHakomitenne ¢ o6opynosanmeM nentpa «Touka poctay. JlabopatopHast pabota Nel 1
«JIaboparoproe 060pynoBaHue U IPUOOPHI Il HAYYHBIX HCCIIEA0BAHMIL.
2-3 | OdopmieHue yrojka KpyxKa. 2
Paspen 1. JIabopaTopus JleBenryka (6 uacos)
4 | Meto/ibl n3y4eHHs )KUBBIX OPraHW3MOB: HAaOIIIOIEHHE, H3MEPEHHE, sKcnepuMeHT Mctopus 1
M300pETEHNS] MEKPOCKOIIA, €r0 YCTPOMCTBO U TIpaBUiIa paGoThL. JlaGopatopHas paborta Ne 2
«M3yuenne ycTpolCTBa yBEINYUTENBHBIX IPHOOPOBY.




5- | Knerounoe cTpoeHme opranuzMoB. MHoroo6pasue kj1eTok. MeTo bl H3y4eHH sl JKUBBIX.
JlaGopaTopHBbIi IPaKTUKYM
«YacTH KJIETKH ¥ UX Ha3HAYECHUE).
6 | TexHuKa IPUTOTOBJIEHHUS BPEMEHHOI0 MUKpomnpenapara. Jlaboparopras pabora Ne3
«[TpuroToByieHre mpenapara KJIETOK COYHON YelTyH JIyKOBHUIIBI JIyKay.
7 | Kiietku, TKaHu ¥ opraisl pacreHud. OTIIMUNTENIbHbBIE IPU3HAKH J)KABBIX OPraHU3MOB.
JlaGopatopnast paboTta Ne4d«Tkanu paCTUTEIBLHOIO OPraHK3May.
8-9 | «MukpomMup BOKpyT Hac». MUHH-UCCIIEIOBAHUE.
Paznen 2.buosiorus pacrenuii ( 16 4aco)
10 | JIeixanue u oOMeH BemiecTB y pactenuit. JlaboparopHas pabora Ne 5 «JlpIxanue JIUCTHEBY,
11- | U3yueHnre MexaHW3MOB HCIIapeHUsI BOJIBI TUCThsIMU. JIabopaTopHas pabora Ne 6 «3aBHCHMOCTH
12 | TpaHCIIHpAIUH U TEMIIEPATYPhI OT IUIONAAU IIOBEPXHOCTH JIACTHEBY.
13 | Ucnapenue Bojsl pactenusimu Jlabopatoprast pabota No7 «McnapeHue Bobl TUCTBAMH 110 U
TIOCTIE TIOJINBAY.
14- | Typrop B xu3uu pactenuii. Jlabopatopnas padora Ne 8 Typroproe cocTossHUuE KIETOK.
15
16 | Bo3aymHoe nutanue pacteHnit — porocunTes. JlabopaTopras padora Ne 9
«DoTOCUHTESY.
17 | Kyrukyna. Jlaboparopras padota Ne 10 «3HaueHne KyTHUKYJIbI M IPOOKH B 3alllMTE PACTEHUH OT
UCIIapEHUSD).
18 | YcnoBus nmpopacranus cemsH. JlJaboparopHas pabora Ne 11 «VYcioBus mpopacTaHust CEMsHY.
3Ha4YeHre BOJIBI M BO3/lyXa JUIs IIPOPACTaHMsl CEMSIHY.
19- | Jlenenue kierok. JlaGoparoprast pabota Ne 12 «HabGmonenue ¢a3 MuTO3a B KIIETKAaX PaCTEHHNA»
20
21 | Pactenus. Muoroo6pasue pacTeHui. 3Ha4eHUE PACTEHUN B IIPUPOJE U KU3HH YEIIOBEKA
Jlaboparopnas pabota Ne 13 «O6GHapy»eHHE XJIOPOILJIACTOB B KJIETKAX PACTCHHID)
22- | Jlucr. JlabopatopHas padota Ne 14 « OOHapyXeHHE HUTPATOB B JIMCTBIX)
23
24- | BereraTuBHOe pa3mMHOXkeHHe pacteHuil. [IpakTnyeckas pabora «Croco6sl BEreTaTHBHOTO
25 | pa3MHOXEHUsI paCTCHUID.

Paznen 3.2KuBoTHbie (79acoB)




26 | XKusotnble. CTpoeHHE KHBOTHBIX. MHOT0O6pa3ye KHBOTHBIX, WX pOJb B IIPUPOJIC B KU3HHU 1
gesoBeka. Ilpakrtuueckas pabora «Kiaccudukanus »KUBOTHBIX ».

27- | Ilpocreitmue. 2

28 | JIaGoparopuas paGora «CpaBHHTeIbHAS XapaKTePUCTHKA OJHOKJIETOUYHBIX OPraHu3MOBY

29 | Jlswxenne XUBOTHBIX. JlaGopaTopnas paboTa No 1
«Habmonenue 3a nepe/iBIKEHAUEM KMBOTHBIX).

30 | Tun konbyatele yepBH. BHyTpeHHee cTpoeHuE I0KIEBOrO YepBsl. JIaboparopnas pabora Ne 6 1

«Ocobennoctu BHYTPCHHETO CTPOCHUS JI0XKIACBOTO YEPB»

31- | Munu-uccnenopanue «IItuisl Ha kopMymke» IIpakTideckas opuuTOsIOrHs. PaboTa B rpymmax: 2
32 | uccnenoBanue «IITuIer Ha KOPMYIIIKE.

Paznen 4 Dxonorns(2 yaca)

33 | Biusaue sKonorndeckux (HaKTopoB Ha OPraHU3MbL. DKOJIOrHYeCcKHit IIPaKTUKYM «BiusHue 1
abMOTHYECKHX (haKTOPOB HA OPraHU3MBDY.
34 | «MuKpoKIMMAT B KITacce» DKONOTHIECKHiA TIPaKTHKYM «M3MepeHne BIaKHOCTH 1 1

TEMIIEPATyphl B Pa3HBIX 30HAX KJIACCay.

VI.MarepunajibHo-TeXHHYeCKOe 00ecredenne mMporpaMmsI
JIuteparypa

Metomugeckoe nocobue «Peamusanus 06pa3soBaTEIbHEIX IPOTPAMM €CTECTBEHHOHAYYHOM M TEXHOTOTHYECKOi HalPaBJIEHHOCTH 110 OHOJIOIHH C
HCIIONIb30BaHKeM 000pynoBanus neHTpa «Touka pocra». B.B.Bycnakos, A.B.ITsmees.

2. Ilerpos B.B. Pacturenbublil Mup Hawmel PoquHbIL: KH. JUIS yauTeNs. -2-€ U311., 10T, — M.: ITpocBemenwue, 1991.

3. Yepnosa H.M. JIabopaTopHblii IPaKTHKyM II0 SKOJIOTHH. — M.: IIpocsemenne, 1986. HuTepuer-pecypcebl

https://moodledata.soiro.ru/eno/met _rec.pdf. JlaGopaTopHsrit IIPAKTHKYM I10 OMOJIOTHH.

https://urok.1sept.ru/articles/611487 MeTonuueckue pazpaboTKH ¢ HCMOIB30BAHIEM uudpoBoit m1aboparopum.
http://window.edu.ru/resource/880/29880/files/ssu016.pdf I11konpHbII IIPAKTUKYM II0 OMOJIOTHH.

-l

http://edu.seu.ru/metodiques/samkova.htm — unTepHET-CaiiT «O6MECTBEHHBIE pecypcsl oO6pa3zoBaHus»




