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ITosicauTenpHas 3ammmcKa

OOpazoBarenpHasi ~ IporpaMMa  €CTECTBEHHOHAYYHOW HAIPaBJICHHOCTH MO OMOJIOTUH C UCIIOJIb30BaHUEM o0opyAoBaHusIeHTpa « Touka
pocTay st 5-9 KjaccoB cocTaBieHa HA OCHOBE HOPMATHUBHBIX JJOKYMEHTOB:

- ®denepanbHblii 3ak0H PD «O0 ob6pazosanuu B Poccuiickoit deneparun» ot 29 nexadps 2012 roma No273-D3;(c u3m. u jgoi., Berym.B cuiy ¢ 01.09.2020).

- Tacmopt HammonanbHoro mpoekta «OOpazoBanue» (yTB. mpesuauymom Coserta mpu Ilpesunente P mo crparermueckoMy pa3BUTHIO U HAI[MOHAJIbHBIM
mpoekTam, mpotokoi ot 24.12.2018 N 16) .

-T'ocynapctBennas mporpamma Poccuiickoit @enepamu  «Passutie oOpazoBanus»(YTteepkaeHa [loctanosnenuem IlpaButensctBa PO ot 26.12.2017 N
1642 (pen. ot 22.02.2021)«O06 yTBepKACHUH TOCyIapCTBEHHON TporpaMmbl Poccuiickoii deneparnuu «Pa3sutue oopazoBanusy» [IpodeccnonanbHbIi CTaHIAPT
«Ilenaror (memparornueckasi I€ATeIbHOCTh B JIOIIKOJIHHOM, HAYaJIbBHOM OOIIIEM, OCHOBHOM 00IleM, cpeaHeM o01ieM 00pa3oBaHuu), (BOCTIUTATEINb, YIUTEIb)»
(pen. ot 16.06.2019 r.) (Ilpuka3 MunHucTepcTBa Tpyaa M couuanbHoi 3amuThl P ot1l18 oxtabps 2013r.544, ¢ u3MEHEHUSIMH, BHECEHHBIMH IPHKA30M
MunucreperBa Tpyzaa u couzammtsl PO ot 25 nexabps 2014r. IpodeccuonanbHblii ctanmapt «llemaror JOMogHUTENBHOTO 00pa30BaHUs AETEH MB3POCIBIX»
(ITpukaz MunuctepcTBa Tpyna W conmainbHOK 3amuTel PO ot 5 mas 2018 r. N 298 «O06 yrBepxkaennn mnpodeccuonanpHoro crangapra «llemaror

JOTIOJTHUTEIHFHOTO 00pa30BaHuUs JETEH U B3POCIHBIXY).

- CDGI[CpaJ'IBHHﬁ FOCY,ILapCTBeHHHﬁ 06pa30BaTeJ'IBHHI>i CTaHAapT OCHOBHOI'O 0611_161"0 06pa3013a1—11/1;1 (YTBep)KI[eH IIPpUKa30M MI/IHI/ICTepCTBa O6pa3OBaHI/IH U HAyKHU

Poccwuiickoit deneparuu ot 17 nexadbps 2010 r. N 1897) (pen.21.12.2020)

- (enepanbHbIA TOCYJAPCTBEHHBIN 00pa3oBaTeNbHBIN CTaHAAPT CpelHero obmiero oopaszoBanus (YTBEpXkIeH MPUKa3oM MUHHUCTEPCTBA 0Opa30BaHUS U HAYKH
Poccuiickoit ®eneparim ot 17 mast 2012 1. N 413) (pen.11.12.2020)



YMK: VueOHuku ®@enepanbHOro nepeyHs:
[Tonomapesa M.H., Huxomaes 1.B., Kopaunosa O.A., buonorus, 5 kimacc. — MockBa, «Bentana-I'pady», 2021.

[Tonomapera 1.H., Kopuunosa O.A., Kyumenko B.C. buomnorus, 6 xiacc. - Mocksa, «Benrtana-I'pad», 2021.
Koncrantuaos B.M., babenko B.I'., Kyumenko B.C.buonorus,7 knacc. - Mocksa, «Benrana-I'pagy», 2021.
Hparomunos A.I'., Mam P.JI. buonorus, 8 kimacc. - Mocksa, «BenTtana-I'pad», 2021.

[Tonomapera 1.H., Kopuunosa O.A., Yepnosa H. M. buosorus, 9 kiacc. - Mocksa, «Benrana-I"pady», 2022.

[Tporpamma pazpaborana aJist CTYIIEHH OCHOBHOTO 00IIeTo 00pa3oBaHus. broyiorusi B OCHOBHOM IIKOJIe U3y4aercs ¢ 5 mo 9 Kiacchl.
B o0OpasoBarenbHON mporpaMme MPEJICTaBICHBI CICAYIONINE pa3Ieibl:

boranuka.

3o000rus.

AnaTomus 1 GU3HOJIOTHS YEIOBEKA.

[{utonorus.

I'enertuka.

e N

OKoNorus.
JlaHHble pa3zaensl BHIOpaHbl C y4e€TOM HaumOosee IIMPOKUX BO3MOXKHOCTEM IO NMPUMEHEHUIO 00OpYJOBaHUS LEHTpa

«Touka POCTa» KaK IJId MPOBCACHUA HaGOpaTOpHBIX pa60T, TaK 1 JIs1 JEMOHCTPAITUOHHOTI'O SKCIICPUMCHTA.
KpOMe TOTO, IMCEPCUHHUCIICHHBIC Pa3JCIIbl O6J'IaI[aIOT HanOOJIBIIUM MNOTCHIHAJIOM IJId OpraHHu3allnun HpOCKTHOfI HHCCIIEI0BATEIbCKOM

ACATCIIbHOCTH 06yqafoumxcs{.



®op MBI NPOBEJ EHUS 3aHATHUMN:

buonorudeckoe HaOMIOJEHUE ¥ OSKCIEPUMEHT TNPOBOAATCA B (opme 1mabopaTopHBIX H JIEMOHCTpaIuil. J[eMOHCTpAIlMOHHBIM 3KCHEPUMEHT
IPOBOJUTCS B CIIydyae, €CIM KOJMYECTBO MPUOOPOB M NU(MPOBBIX JATYMKOB HE MO3BOJISICT OPraHU30BaTh WHAMBHIYaIbHYIO, TTAPHYIO MM TPYIIIOBYIO
nabopatopHyro paboty. [lanHas oOpa3oBarelibHasi mporpaMMa 00ECIICUYMBACT CO3HATEIIBHOE YCBOCHHE YYAIUMHUCS BAKHEHIINX OMOJIOTHYECKUX TOHATHH,
3aKOHOB U Teopui, GopMUpPYET MPeJCTaBICHUE O POIM OWOJIOTHH B MO3HAHWUU KMBOTO MHpA W B KM3HH uenoBeka. OCHOBHOE BHUMAHUE YACISACTCS
CYLIIHOCTHU 6I/IOJIOI‘I/I‘-IGCKI/IX SIBHGHI/II;'I, IIpoHeCCOB U MCTOAAM HUX U3YUYCHHA. O,HHI/IM N3 OCHOBHBIX ITPUHIIUIIOB IOCTPOCHUA ITPOTrpaMMBI ABJIACTCA NPUHIUIL
JOCTYITHOCTH. DKCIIEPUMEHTAIbHbIE aHHBIC, MOTYUYCHHBIC YYAIIUMUCS MPU BBHIIOJIHEHUH KOIMUYECTBEHHBIX OIBITOB, MO3BOJISIOT YUYAIUMCSI CAMOCTOSATEIHHO
JeNaTh BBIBOJIBI, BBISBIISTH 3aKOHOMEPHOCTH. [101X0/bI, 3aJI0)KEHHBIC B COJEPIKAHHE MPOTPAaMMbI Kypca, CO3aI0T HEOOXOIUMBIC YCIOBUS JJIS CUCTEMHOTO
YCBOCHHA y4YalllUMUCA OCHOB HAYKH, IJIA o0ecIieueHuA PasBUBAOMICTO U BOCIUTBIBAKOLICTO BOSHQﬁCTBHﬂ 06yquI/1${ Ha JJUYHOCTDb y4allICTroCs. (bOpMI/IpyeMI)IC
3HAHUS JOJDKHBI CTaTh OCHOBOM CHCTEMBI YOSKICHHN MIKOJBHHUKA, SPOM €ro HaydHOro MupoBos3perus. [{udpoBeie madboparopun «Toduka pactay — 3TO
Ka4eCTBEHHBI CKaYyOK B CTAaHOBJICHUW COBPEMEHHOW €CTECTBCHHOHAY4HO# nabopatopuu. Bce mporpamMmHOe oOecrieueHHE Ha PYCCKOM SI3BIKE.
MeTtonudeckue MaTepuaisl pa3paboTaHbl POCCUHCKUMH METOAMCTAMU U YYUTENSIMU B cOOTBeTCTBUM ¢ DenepanbHbIM KOMIIOHEHTOM TOCYIapCTBEHHOTO
obpazoBarenbHoro Cranmapra mo owonoruu. [{udposeie mabopaTopuu SBISIOTCS HOBBIM, COBPEMEHHBIM OOOPYIOBAaHHMEM ISl MPOBEJCHUS CaMBbIX
PA3IMYHBIX IIKOJbHBIX I/ICCJ'IG)IOBaHI/II\/II CCTCCTBCHHOHAYYHOI'O HAITpaBJICHUA. C ux MMOMOIBIO MOKHO IMPOBOAUTH pa6OTI)I, KaK BXOJAIIHWEC B IKOJBHYIO
nporpaMMy, TaKk W COBEPIICHHO HOBBIE HCCIeAOBaHUA. MarepuanbHO-TexHUYeckass 0aza meHTpa «Touka pocta» BKIOYaeT B ceds HUQPPOBBIE
naboparopuu, HaAOOPHI KIACCHUECKOT0 000PYAOBaHUS ISl POBEACHUS OMOJIOTUYECKOTO MPAKTUKyMa, B TOM YHCIIE C MCIOIb30BAaHMEM MHKPOCKOIIOB.
YUuThIBas MPaKTUYCCKUHA OIMBIT MPUMEHEHHSI TaHHOTO 00OpYIOBaHMS HAa YPOKaxX OMOJOTHU M B MPOSKTHO-UCCIIEAOBATEIHCKON JEATEeIbHOCTH, CICIaH

OCHOBHOI1 aKIIEHT Ha ONMHUCAaHUU IUPPOBBIX Ja00paTOpU U UX BOZMOKHOCTSIX.



Jlatuuky 1upoBBIX 1a00paTOpUil O OMOIOTUH U SKOJIOTHU

e buonorus DKOJIOTHs

1 Bnaxzoctu Bosnyxa Bnaxnoctu Boszayxa

2 OeKTpONpPOBOAUMOCTH DIeKTpONPOBOAUMOCTH

3 OcBenieHHOCTH OcCBeleHHOCTH

4 pH pH

5 Temmnepatrypbl okpyxaromeii cpeibl Temmnepatypbl OKpykaroen cpejibl

6 Hwutpar-nonos

7 XI0opuA-NOHOB

8 3ByKa

9 BnaxHocTh OYBBI
10 Kucnopona

11 Onrnyeckoil mIoTHOCTH 525HM (KOJOPUMETD)
12 Onrnueckoil mnotHocT! 470HM (KOIOpUMETP)
13 MyTtHocTH (TypOuIUMETp)

14 Oxkucu yriaepona




DopMBI KOHTPOJIS

KouTposnb pe3ynbraToB 00yueHUsI B COOTBETCTBUH C JaHHOM 00pa3oBaTeIbHON MPOrpaMMoil MpoBOAUTCS B (hopMe MUCHbMEHHBIX U SKCIEPUMEHTATbHbBIX

pabort, mpeAnoiaraeTcsi NPOBEICHUE MPOMEKYTOUYHON M UTOTOBOM aTTECTAIUU.

HpOMe)KYTO‘lHaH arrecragus

JI71st OCyIIeCTBICHUS TPOMEXKYTOYHON aTTECTAI[MU UCTIONB3YIOTCA KOHTPOIBHO-0LIEHOUHBIE MaTepHabl, OTOOP CO/lepKaHHs KOTOPBIXOPUEHTHPOBAH Ha

MPOBEPKY YCBOCHUS CUCTEMbI 3HAHUN ¥ YMEHUI- HHBAPUAHTHOTO SI/Ipa COACPIKaHMs JCUCTBYIOMUX 00pa30BaTEIbHOUTIPOTPAMMBI IO OMOJIOTHH ISt

00111e00pa30BaTeNLHBIX OpraHu3anuil. 3aJaHus MPOMEXKYTOUHOM aTTeCTAIlMK BKJIIOYAIOT MaTepual

OCHOBHBIX Pa3/IeNIoB Kypca OMOJIOTUH, TPEIMETHBIX U METAlPEIMETHBIX PE3yIbTaTOB B paMKaxX OpraHU3alluu TeKYIIEro KOHTPOJIIYCIIeBAEMOCTH U

MIPOMEXYTOUHOM aTTECTAINH.

IIpu opranuszamnuu TEKyIIero KOHTPOJIS yCIEBAEMOCTH 00y4Jatonuxcs cieayeT yuutbiBaTh TpedoBanuss PI'OC OOO k cUCTEMEOIIEHKH TIOCTHUKEHUS
iaHupyemsbix pesyiibratoB OOII, koTopas 10KHA TpelycCMaTpUBaTh UCTIOIB30BaHUE Pa3HOOOPA3HBIX
METOJIOB U (hOPM, B3AMMHO JIOTIOJHSIONINUX JIPYT Apyra (CTaHAapTU3UPOBAHHBIE MUCHMEHHBIE H YCTHBIE PA0OTHI, MPOEKTHI, MPAKTUYECKUE U JTJaOOpaTOpHbIE

paboThl, TBOpUYECKHE Pa0OThI, CAMOAHAJIM3 U CAMOOIIEHKA, HaOJII0I€HNE, UCIIBITAHUS U UHOE).



Conepxkanue 00pa3oBaTEIBLHON MPOTPaMMBbI

eCTeCTBeHHOHay‘IHOﬁ HalmpaBJICHHOCTH 110 OuoJjioruu B 5-9 Kiraccaxc

HCITIOJIB30BaAHHUEM O60py,I[OBaHI/I$I OCHTpa «Touka pocTa»

Hcnonp3oBanue obopynoBanus 1neHrpa «Touka pocta» npu peanuzanuu ganHoi Ol mo3Bosisier co3nath yciaoBus:
® JUIS pacCIIMPEHUs COACPKaHMs MKOJIBHOTO0 OMOJIOTHYECKOTO 00pa30BaHus;
® Ui TIOBBIICHUS ITO3HABATEIIFHOW aKTUBHOCTH OOYYaIOIIMXCSI B €CTECTBEHHOHAYYHOM 00JacTH;

® U pa3BUTHS JIMYHOCTU peOCHKa B mpolecce oOydeHHUs: OMOJIOTHH, €ro CIOCOOHOCTEH, (HOPMUPOBAHUS U YAOBJIETBOPEHHS COIHMATHHO
3HAYMMBIX MHTEPECOB M MOTPEOHOCTEH; aJisi paOOThl ¢ OJApPEHHBIMH IIKOJIbHUKAMH, OPTaHU3ALUN UX Pa3BUTHS B Pa3IUYHBIX O0OJACTIX
00pa3oBaTEIbHOMN, TBOPUYECKON JESITEIHLHOCTH.
[Tpumensist uugpoBbie 1a00paTOPUU HA YpOKaX OMOJOTHUH, YUAIIHECS CMOTYT BBIIOJIHUTH MHOKECTBO JTA0OPATOPHBIX PA0OT U SKCIIEPUMEHTOB

1o mporpamme OCHOBHOM IIIKOJEIL.

bBuonocus pacmeHuﬁ:

I[I:IXaHI/Ie JIUCTBECB. I[LIX&HI/IC KOpHefI. ITornomenue BOabI KOpHAMHA paCTeHHfI. KOpHeBOC JaBJICHUC. I/IcnapeHHe BOABIPACTCHUSAMU. doTocuHTe3.
I[BIXaHI/Ie CeMsH. Y CIIOBUS npopacTtaHust CCMsIH. TertomoOuBeIe U XO0JI0JOCTOMKHE pacTeHUs.

Kusomnuie:

I/I3y‘-ICHI/IC OJHOKIJICTOYHBIX KMBOTHBIX. HSyLICHI/Ie BHCIITHCIO CTPOCHUA NOKICBOTO UCPBA, Ha6J'IIOI[eHI/Ie 3a €ro MEPCABUKCHUCM U PCAKIIUAMU
Ha BHCHIHHC pa3JpaXKCHU. I/IsyquHe CTpOCHHA MOJUIFOCKOB IIO BJIAXKHBIM IIpCIiapaTaM. HSyquHe MHOF006paSI/I$[ YICHHUCTOHOI'UX IIO
KOJIJICKIIUAM. HSyquHe CTpPOCHHUA pBI6 IO BJIAXKHBIM IIp€IiapaTaM. HSy‘—IeHI/Ie CTPOCHHA IITHII. I/IsyquI/Ie CTpOCHHA MIICKOIIUTAKOIIUX II0

BJIA’KHBIM IIpCIiapaTaM. BonaHblie )KUBOTHEBIE. TGHJ'IOKpOBHLIC " XOJIOAHOKPOBHBIC JKUBOTHBLIC.



Yenosek u e2o 300D06b€.’

Hzyuenne kpoooOpamienus. Peaknus CCC Ha MO3MPOBaHHYIO HArpy3Ky. 3aBUCHMOCTh MEXIY HArpy3KOW W YPOBHEM DSHEPTeTHYECKOTO
ooMeHa. ['azooOmeH B nerkux. Mexanusm JierouyHoro aesixanus. Peakmus JIC Ha dusmyeckyro Harpysky. JKusHeHHass €MKOCTh JIETKHX. BbI-
JleNUTeNbHasA, JbIXaTelbHasE W TepMoperyisTopHas (yHkuus koxu. JleiictBue ¢epMeHTOB Ha cyOcTpaT Ha NpUMEpe KaTaiasbl.

[Ipucroco6IeHHOCTh OPraHU3MOB K Cpejic OOUTaHMUSI.

Obwas buoaozus.:

JleiictBre (epMeHTOB Ha cyGcTpar Ha mpuMepe Karanaswl. Pasnoxenue H202- Biusuue pH cpensl Ha aktuBHOCTE (pepMeHTOB.DaKTOPHI, BIUAIONINE HA
CKOpOCTH Tporiecca (poTocuHTe3a.

Jlns m3ydyenus npeamera «buonorus» Ha 3Tare 0CHOBHOTO 00IIero o0pa3oBaHus OTBOAUTCS 278 4acos:

Knacc Ko:-Bo yacos Komnuectso Oouee
B HEJIEITIO y4eOHBIX HEZIETb KOJIMYECTBO
4acoB
5 1 35 35
6 1 35 35
7 2 35 70
8 2 35 70
9 2 34 68
Bcero 278




Ne Paznenbl Koun [IpakTrueckas yacTb
n/m -BO
qacop | KOHTPOIBHBI [IpakTnuecku JlabopaTtopu
xpabor X pabor BIX paboT
5 kJacc
1 buonorus -Hayka o )KHBOM MHUpPE 9 2
2 MHoroo06pasue )XUBBbIX OpraHU3MOB 11 2
3 Kv3Hb OpraHu3MoB Ha IUIaHETe 3eMIIs 7
4 UYenoBek Ha myiaHeTe 3emiis 8
Hroro 35 4
6 kiacc
1 Hayxa o pacrenusix — 6otaHuka 4 1
2 Opransl IBETKOBOTO pacTECHUS 9 2
3 OCHOBHBIE POLECCHI KUZHEACITEIIBHOCTH 7 3
pacTeHui
4 MHoroo0pasue u pa3BUTHE PACTUTEILHOTO 12
MUpa
5 [Ipupoansie coobiiecTBa 3
Hroro 35 6
7 kJacc
1 OO6mme cBeIeHUsI 0 MUPE KUBOTHBIX 8 1
2 [Moxmapcteo IIpocretimue, wim 4 3




OIHOKJIETOYHEIE
3 Hwuzmme maoroknerounsie. Turnsl [Tmockue 8 1
yepBH, Kpyrisie uepsu, Kosbuareie yepBu
4 Tun Mostrocku 6 1
5 Tun UnenucroHorue 4
6 Tun Xopnoseie. becuepennsie. Hankmace 6 2
Pr10BI
7 Kiace 3emHoBoHbIe, Wi AMpuOun 4
8 Knacc [Ipecmbikaroruecs, win Pentuinu 3
9 Kiacc ITtumst 8 2
10 Kiacc Mniekonuraromue, Wi 3Bepu 11 1
11 Pa3BuTHe )KuBOTHOTO MHUpa Ha 3emiie 8
Hroro 70 11
8 kiacc
1 OO6umii 0030p opraHuzma yenoBeka 5
2 OnopHo-aBUraTenpHas cucrema 9 2
3 Kpogs. KpoBooOpamieHue 10 2
4 Hpixanue 7 1
5 [MumeBapenue 8 2
6 OOMEH BeIlEeCTB 3
7 Brigenenue 2




8 Koxa 2
9 DHJIOKpUHHAS CHUCTEMa 5
10 HepsHas cucrema 4 1
11 Opranbl 4yBCTB 6
12 Bricmias HepBHas 1esATEILHOCTh 11
Hroro 70 8 8
9 kmacc
1 OO0mue 3aKOHOMEPHOCTH JKH3HU 3 3
2 3aKOHOMEPHOCTH KU3HU Ha KJIIETOYHOM 11
YpOBHE
3 3aKOHOMEPHOCTH JKU3HHU Ha OpraHU3MEHHOM 5 1
YpOBHE
4 OCHOBBI T€HETUKHI 10
5 OCHOBBI ceneKInuu 6
6 3aKOHOMEPHOCTH TIPOUCXOXKICHUS U 14
pa3BUTHUSA KU3HU Ha 3emiie
7 [IpoucxoxaeHune xu3Hu 6
8 3aKOHOMEPHOCTH B3aMOOTHOILIEHUS 13 2
OpPTraHU3MOB U CPEJIbI
Hroro 68 5 6
Bcero nHa ypoBeHb 0OydeHHs 278 13 35




1)

2)

5)

6)

7)

[Inanupyemeie pe3ynabTaThl 00pa30BaTEIbHON IMPOTrPaMMBbI

€CTECTBEHHOHAYYHOI HAIIpaBJIIEHHOCTU IO OMOJIOTHM B 5-9 Kilaccaxc

HCIIOJIB30BaHHUEM O60py,I[OBaHI/I$I OCHTpa «Touka pocTa»

(opMupOBaHUE IEHHOCTHOIO OTHOILIEHUS K )KUBOM MPUPOJE, K COOCTBEHHOMY OpraHW3My; IOHMMaHHEe POy OMOJIOTMH B POPMHUPOBAHUH COBPEMEHHOMN
€CTECTBEHHOHAY4YHOU KapTUHBI MUPA;

YMEHHUE MPUMEHSATh CUCTEMY OMOJIOTMYECKUX 3HAHMH: PACKphIBATh CYLIHOCTb >KMBOTO, HA3bIBaTh OTJIMYUS KUBOIO OT HEXHBOI'O, IEPEUUCIIATH
OCHOBHBIE 3aKOHOMEPHOCTH OpraHM3aluu, (pYHKIMOHUPOBAHHUS OOBEKTOB, SIBIEHUH, MPOLECCOB YKUBOW HMPUPObI, SBOJIIOLUOHHOTO Pa3BUTHS
OpPraHUYECKOT0 MHUPa B €ro €JUHCTBE C HEXUBOM NpUpPOI0ii; chOpMUPOBAHHOCTH IPEICTABICHUNA O COBPEMEHHON TEOPUU IBOJIIOLUU U OCHOBHBIX
CBU/JIETEIBCTBAX JBOJIOLNY;

BJIaJICHHME OCHOBAMU MOHATUHHOIO allapara U Hay4yHOro s3bIKa OMOJIOTUH: UCIIOIb30BAHUE M3YYCHHBIX TEPMUHOB, MOHITHI, TEOPUI, 3aKOHOB U
3aKOHOMEPHOCTEMN /J1s1 00BsICHEHNSI Ha0JII0JaeMbIX OMOJIOTHYECKHX OOBEKTOB, SBJICHUN M MPOLECCOB;

MIOHMMaHHE CIIOCOOOB MOJy4YeHHs OMOJOTMYECKHX 3HAHWHM; HAJM4MEe ONbITa MCIIOJIb30BaHHMS METOJIOB OMOJIOTUHU C IIENbI0 M3YyYEHMS >KUBBIX
00BEKTOB, OMOJIOTHYECKUX SBJICHUHN U MPOLIECCOB: HAONIOIEHUE, ONIMCAaHUE, POBEICHUE HECIOKHBIX OMOIOTNYECKUX OINBITOB U HKCIIEPUMEHTOB,
B TOM YHCJIE C HCIIOJIb30BAHHEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB U UHCTPYMEHTOB,;

YMEHHE XapaKTepU30BaTh OCHOBHBIE I'PYIIbI OPraHU3MOB B CUCTEME OPraHUYECKOro Mupa (B TOM YHCII€ BUPYChI, OaKTepUH, paCTEHUsI, IPUOBI,
JKUBOTHBIE): CTPOECHHUE, MPOLIECCHI )KU3HEAEATEIbHOCTH, UX IPOUCXO0XKIECHNE, 3HAUEHNE B IPUPOJIE U KU3HU YEIIOBEKA;

yMEHHE OOBSCHATDH IOJIOKEHHE YEJIOBEKa B CUCTEME OPTraHMYeCKOro MUpA, €ro MPOUCXOXKIEHHUS, CXOACTBA U OTIUYHS YEJIOBEKA OT KUBOTHBIX,
XapaKTepu30BaTh CTPOCHHUE M TPOLECCHl KU3HEAEATEIbHOCTH OpraHu3Ma YeJIOBEKa, ero MPUCHOCOOJIEHHOCTh K  PA3IMYHBIM 3KOJIOTMYECKHM
¢bakTopawm;

YMCHUCEC ONMUCLIBATH KIICTKH, TKAHU, OpTraHbl, CHCTCMEBI OPTaHOB U XapPaKTCPU30BaATh Ba)KHEHIIIE OMOJIOTHYECKUE IMpONHeCCChI B



OpraHu3Max pacTeHUM, KUBOTHBIX U YEIIOBEKA,
8) chopMUPOBaHHOCTH MPEJCTABICHUH O B3aHMMOCBS3M HACIEAOBAHUS NOTOMCTBOM IIPH3HAKOB OT POAMTEILCKUX (OPM C OpraHM3alUel KIeTKH,
HAJIMYMEM B HEW XpOMOCOM KaK HOCUTENEeH HacleCTBeHHOW nH(pOopMaLnu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACIEI0BaHUS MPU3HAKOB;
9) chopmupoBaHHOCTH HpeCTaBIEHHI 00 OCHOBHBIX (DAKTOPAX OKPYKAIONIEH CpPefibl, UX PONH B KM3HENEATEIHOCTH M 3BOJIONUMM OPraHM3MOB;
npeJcTaBiIeHne 00 aHTPONOTeHHOM (haKTopeE;
10) chopmupoBanHOCTh IIpecTaBIeHH 06 SKOCHCTEMAX M 3HAYEHHH OHOPA3HOOOPAsHs; O II06ANLHBIX SKOJOTHYECKHX MPodIeMax, CTOSIIMX Hepe]
YeJI0BEYECTBOM M CIIOCO0aX MX MPEOIOICHHUS;
11)ymenue pemats yueOGHbIE 3a1auK GHOJOTMYECKOTO COAEPKAHHUA, B TOM YHCIE BBIABIATH NPUYHHHO-CIEICTBEHHBIE CBA3H,IPOBOIUTH PACUETHI,
JIeJ1aTh BBIBOJIbI HA OCHOBAHUH IOJIYYE€HHBIX PE3yJIbTaTOB;
12)ymenue cos3naBaTh M NPUMEHSTH CJIOBECHBIE M TpaduuecKhe MOIENH s OOBbACHEHUS CTPOESHHS KMBBIX CHCTEM,SIBJICHHUH U
IIPOLIECCOB JKMBOW MPUPOIBIL;
13) nonumanue BKaga pocCHCKUX U 3apyOeKHBIX yISHBIX B Pa3BUTHE OMOIOTMUECKHX HAYK;
14)pnanenue HaBbIKaMu paGoThl ¢ HMH(MOPMAIMEl OHOIOTHYECKOTO COJEp)KaHHUs, ITPEJCTABIEHHON B pasHOHl (opme (B BHIE TEKCTa,
TaONMWYHBIX JAaHHBIX, CXeM, TpauKoB, AHarpamMm, Mojejei, H300pakKeHHI), KPUTHUYECKOro aHalin3a HWHGOpPMAllMU U OIICHKH €€
JIOCTOBEPHOCTH;
15)ymenne nmmaHMpoBaTh MO PYKOBOACTBOM HACTABHHKA M TPOBOJMTH ydeOHOE MCCIENOBAHHE MM MPOEKTHYIO paGoTy B 06IACTH GMOIOTHH; C
y4eTOM HaMEUYeHHOW 1enu (GopMyiaupoBaTh MpoOIeMy, TUIMOTE3y, CTaBUTh 3aJlayd, BHIOMpATh aJeKBATHBIE METOJbI i MX pEUICHHUS,
(GbOopMyIUPOBaTh BBIBOJIBI; MyOJWYHO MPEICTABIATH MOJYYCHHBIC PE3YJIbTATHI;
16) ymenne uaTErpUpOBATH GHOTOrMYECKHE 3HAHHS CO 3HAHUAMH JPYTHX YUeOHBIX TIPEIMETOB;
17) copMupOBaHHOCTH OCHOB 3KOJNOTMYECKOH I'PaMOTHOCTH: OCO3HAHHE HEOOXOAMMOCTH JEHCTBHI MO COXPAHEHHIO GHOPa3HOOOpPasUs M

OXpaH€ MPUPOJAHBIX 3KOCHUCTEM, COXPAHCHUIO U YKPCIUVICHUIO 3JOPOBbA YCIIOBCKA, YMCHHUC



BBHIOUpATH 1I€JIEBbIE YCTAHOBKU B CBOMX JACHCTBUAX M IOCTYIKAaxX IO OTHOIIEHHIO K YKUBOH MPUPOJE, CBOEMY 30POBbIO U 3J0POBBIO
OKPYKaIOUIUX;

18) ymenue wucronb3oBaTh NPUOOPETEHHbIE 3HAHUA M HABBIKM JUIS 3J0POBOro 00pasa >KHM3HM, COATaHCHPOBAHHOTO TUTaHUA ¥ (DU3MYECKOM
AKTUBHOCTH; HEINPUITHE BPEIHBIX INPUBBIYEK WU 3aBUCHUMOCTEH; yMEHHE HNPOTUBOACHCTBOBATH JDKEHAYYHBIM MAHUIYJSILUSIM B 00JacTH
3710pOBBS;

19) OBJIaICHUC IIPpHUEMaMH OKa3aHus HepBOﬁ IIOMOIIHX Y€JIOBEKY, BbIpalllUBaHUS KYJIBTYPHBIX paCTeHI/Iﬁ M yxo/Ja 3a AOMallTHUMHU XKHUBOTHBIMMU.



Temaruueckoe IIaHUPOBaHNUE 00PA30BATEILHOM MIPOTrPaMMbI€CTECTBEHHOHAYYHOH HaIPaBiICHHOCTH
no 6uosoruu B 5 Kiaccax
C UCIOJIb30BaHUEM 000pyaoBaHus lieHTpa « Touka poctay

«bH1OJIOIT A — HAVKA O )KNBOM MMUPE»

YacTte 1. buonorus — Hayka 0 >KUBOM MHpE.
Yactb 2. MHOTOOOpa3ue KUBBIX OPTAHU3MOB.
Yactp 3. XKu3Hb OpraHu3MoB Ha IIaHETE.

Yacts 4. YenoBek Ha Im1a

HeTe 3eMII.

No  [Tema Conepxxanue I{eseBast ycTaHOBKA Kon-Bo  |[OCHOBHBIE BU/IbI AEATEILHOCTU Hcnosp3oBanue
/1 ypoKa 4acoB 00y4JaroIUXCcs Ha YpOKe o0opynoBanus «Touka
[pocta
1 Metozbl u3yueHus Hcmonp3oBanue yBenmmuntenbHbX — [OOBACHATD Ha3HAYEHHE 1 Ymenne pabotats ¢ 1ab0paTopHEIM MHUKpPOCKOIICBETOBOIA,
PKMBBIX OpPTaHU3MOB: MpuOOPOBNPH U3YYEHIH 00BEKTOB [YBEJIMYUTENBHBIX TIPUOOPOB. 000pyI0BaHHEM, YBETMUATETLHBIMUIIPHOOpAMHA.  [IA(DPOBOH

Ha0JII0IEHHE,
M3MepeHue,
DKCIIEPUMEHT.
Vlabopamopuaspadoma Ne
I
«3yueHue
ycTpoicTBa
YBETUUMTETbHBIX
MprOOPOBY

DKMBOM IPUPOJIBL.
YBemuuTebHbIE TPHOOPBL:TYIIBI
[Py4Hasl, IITaTUBHAS,MUKPOCKOIL. P.
['yx,A. Ban Jlesenryk. Yactn
MHUKpOCKoIa. Mukponpenapar.
[TpaBunapaboTh ¢ MHKPOCKOTIOM.

Pa3nuuats pyynyo u
IITATUBHYIO JIyIIbl, 3HATH
BCJIMYMHY M0JY- Ha€MOTI'0 C UX
MOMOIIBIO YBCJIMYCHUA.

M3y4aTh ycTpOHCTBO MUKPOCKONA H COOMIOMATH
npaBuia paboThl ¢ MUKPOCKOIIOM.
CpaBHUBATH yBEIMUEHHE JYTbl IMHKPOCKOIA
[lonyyaTh HaBBIKK PAOOTHI ¢ MHKPO- CKOTIOM

Cobnronath mpasuia paboThl B
KabuHeTe, 00paleHus ¢ 1abopaToOpHBIM
000pyI0BaHIEM

[MpU U3YUCHUH TOTOBBIXMHUKPOIPLCIIAPATOB.




Knerounoe Ctpoenue kietku. TkaHu BrisiBisATh yactu VMenue paboTarh ¢ J1ad0paTopHbIM Muxkpockomn
CTPOEHHUE Kuneroutoe crpoerne KJIETKH Ha PUCYHKaX 000pyI0BaHHUEM, YBEITUUUTEILHBIMU 1 ppoBOiA,
OpPTaHU3MOB. ’KMBBIX OPraHM3MOB. yueOHuKa, npubopamu. HabmonaTs yactut u op MHUKPOIIPEIIapaThl
MHuoroo6pasue Knerka. Hactu xietkn n XapaKTepu30BaTh TaHOW/IbI KJIETKU Ha TOTOBBIX MUKPO-
KIETOK. MeTop! VX Ha3HA9CHHC. X 3HAYEHHE. IIpenapaTax 1o/ MaabM U 0OJIBIIHM
U3y4YCHUS Tonsmre o Tkanu. TKfHH CpaBHuBaTH YBEIIMUEHHEM MUKPOCKOIIA 1
SKHBBIX KMBOTHBIX ¥ pacTeHuit. Mx JKUBOTHYIO U OIHCHIBATD HX.
OPraHH3MOB: yHKIHH. PACTHTEILHYIOKIETKH, Pasnuuate  OTHENbHBIE  KIETKH,
HaGmo/IeH e, HAXOJUTh YEPTHI HX BXOJISIIIINE
H3MEpeHHe, CXOJICTBA MPA3ITHYHS. B COCTaB TKaHH.
SKCTIEPHMEHT Pasnnuath TkaHH ) O0o0mare u (I)I/IKCI/IpOBa;FL
Jabopamopnas KUBOTHBIX U PaCTEHUH pe3yJIbTaTHIHAOTIOACHHUH, IENaTh
paboma Ne2 Ha pUCyHKax BBIBO/IBL.
y4eOHUKa, Cobmomats mpaBmwia paboTHl B
«3HaKOMCTBO
C KIIeTKaM1 XapaKTepH30BaThUX KabuHeTe OHONOTHUH,
paCTeHHID CTpOEHHUE, O0BACHATH oOparueHus ¢
uX QyHKIMN. 1abopaTopHBIM 000PYJOBAHUEM

Ocobennoctu XUMUYECKHH COCTaB Paznnyate Habmonath 1eMOHCTpAILHIO OIBITOB
XUMIYECKOT0 KJIETKH. HEOpTaHMIECKUe 1 YUUTENIEM, aHATM3HPOBATH X
COCTaBa KUBBIX XuMudecKue BelecTBa OpraHUYecKHe pe3yJIbTaThI, IENaTh BHIBOBL.
OpPTaHU3MOB: kieTkn. Heopranmueckue BEIECTBA KIIETKH, AHaIM3MpoBaTh MPeJICTABICHHYIO Ha
HEOpTaHWYeCKHe M | BEIIECTBA KIETKH, UX MUHEPAJIbHBIC CONH, pUCYHKaX yueOHHKa HHOPMAIIHIO O
OpraHu4ecKue 3HAYEHUE A KIETKUH 0OBSCHSATH MX 3HAYCHNE pe3yJbTaTax ombiTa, padoTas B mape
BEILECTBA, X pOJib | opraHm3Ma. OpraHudeckue TS YMmenue padotats ¢ 1abopaToOpHbIM
B OpraHU3Me BEIECTBA KJIETKH, X OpraHusMa. 000pyI0BaHUEM

3HAYEHWE JUIS JKU3HH

OpTaHu3Ma M KIETKH
baxrepun. Bakrepyn: ctpoenue n XapakTepu30BaTh OmmceiBaTh pa3HooOpasHbie (HOPMBI PaccmarpuBanue
MHuoroo6pazue KU3HEIESATEILHOCTb. 0COOEHHOCTH OaKTepraTbHBIX KIETOK Ha PUCYHKE OakTepuil Ha TOTOBBIX
OakTepuii bakrepun — CTpOCHUsI OaKTEpHit. y4eOHHUKA. MHKpOIIpenapaTax

MIPUMHUTUBHEIE Pasznuuats moHsTHA: «aBTOTpO(I)BI»,

OHOKJICTOYHBIC OPraHu3MBl.

Crpoenue 6akTepuid.
PasmHOxeHUE

«reTepoTPOPBI», «IPOKAPHOTHY,
«9YKapUOTHI».

Xapakrepus3oBar
BITPOLIECCHI
KU3HEJEATETBHOCT
NOaKTepHH KaK

DNeKTPOHHBIC TAOIUIIBIN
IIaKaTbIOAaKTepUid JeTICHUEM
KJIETKU HajBoe. bakrepun kak
camMasi IpEeBHsIATPYIIa
OpPTaHW3MOB.




IIPOKAapHUOT. HpOHeCCH KU3HCOACATCIIBHOCTHU
Oakrepuii. [Tonsatue 00
aBTOTpOdaxu rerepoTpodax,
IIPOKAPUOTAX U IYKAapHOTaxX
Pacrenus. Pacrenus. XapakTepus3oBarb Paznuyate yacTy BETKOBOTO ObnapyxeHue
MHuoroo6pasue [Ipencrasnenue o diope. IJIaBHBIC pacTeHus Ha PUCYHKE y4eOHUKA, XJIOPOIUIACTOB B
pacTeHui. OtnuunrensHoe IIPU3HAKN BBIJIBUIATBIIPENON0KEHHUS 00 X KIIETKax
3HaueHue CBOMCTBO PAaCTEHUM. pPacTEHHH. (GYHKIUSAX. pacTeHui ¢
pacTeHUIB Xnopodut. 3HaueHue CpaBHMBATbH LIBETKOBBIE U ICIIOJIb30BAHUEM
HIpUPOJE U ¢dorocuHTe3A. TOJIOCEMEHHBIE PACTEHMUS, UppPOBOro
KU3HUYEI0BEKA CpaBHeHHE KIETOK XapaKTEPU30BaTh X CXOJCTBO U MHKPOCKOIIA.
pacTeHuil u OaKTepuH. pazuyusl. DJIEeKTPOHHBIC
Jlenenue napcraa XapakTepu3oBaTh MXH, TaOIHLIBINA
pacTeHH Ha TPYIIIIBL: [arOPOTHUKY, XBOLIH, IUIAYHbI KaK [UTAKATHL.
BOJIOPOCIIH, LIBETKOBbIE CIIOPOBBIE
(IOKpBITOCEMEHHBIE), pacTeHusi, ONPENeNiATb TEPMUH
rOJIOCEMEHHBIE, MXH, «cropay.
IJIayHBI, BrisiBATh Ha pucyHKe yueOHUKa
XBOILM, TATIOPOTHUKH. paznn4us MEXIy PpacTeHUSIMU
Ctpoenue pacTeHuil. pa3HBIX CUCTEMAaTUYECKUX TPYIIII.
Kopens 1 noGer. ConocTaBisiTh CBOMCTBA
CroeBuiie BOIOPOCIEH. pacTUTENbHOI U GaKTepHaIIbHOI
OcHoBHbIE pa3znnuus KJIETOK, JI€1aTbBBIBO/IBI.
MTOKPBITOCEMEHHBIX U XapakTepu30BaTh 3HaUCHNE
TOJIOCEMEHHBIX pacTeHHHpa3HbIX
pactenuii. Poinp CUCTEMATUYECKUX TPYIIII B )KU3HU
LBETKOBBIX PACTCHUH B YelloBeKa,
KU3HU YEJI0BEKA VMenue paboTaTh ¢ 1a0OpaTOPHBIM
000pyI0BaHUEM,
YBEIUYUTEIbHBIMU PHOOpAMH.
JKuBotHsble. ’KuBoTHbIE Pacno3naBate XapakTepr30BaTh IPOCTEUIINX IO I'otoBuTh
Crpoenue Tpencrasnenne o ayHe. OJIHOKJIETOYHBIX U pUCYHKaX yuyeOHUKa, OUCHIBATh MUKpoInpemnapar
JKHNBOTHBIX. OCoGeHHOCTH MHOTOKJIETOUYHBIX HX pa3jinyue, Ha3bIBaTh YaCTH UX KYJIBTYpPBI aMe6,
MHoroo6pazue KHBOTHLIX JKHBOTHEIX Ha Tena. CpaBHI/IBa}“L CTPOEHUE TeNa OGHapyKeHue
KUBOTHBIX, UX 0 ’ PUCYHKaX yqe6HHKa. aMeOBI CKIICTKOM OYKapuoT, ACIaTh OJHOKJIETOYHBIX
pOJTb B TIPUPOIE AHOKJICTOUHBIC 1 BBIBOJIbI. HazkiBaTh YKHBOTHBIX
1 JKU3HU MHOT'OKJICTOTHBIC MHOTOKJIETOYHBIX JKUBOTHBIX, (mpocTemmx) B
YyeJoBeKa opranusMel. Ponb n300paXKCHHBIX HA PUCYHKE BOJIHOM cpefie ¢

JKUBOTHBIX B TPUPOAC U
KH3HHU YCJIOBCKA.

y4eOHUKa.
Paznmmuars Gecrio3BOHOYHBIX
MTO3BOHOYHBIX KHBOTHBIX.

HUCITIOJIb30BAHUEM
1 (poBoro
MHUKPOCKOTIA.




3aBUCUMOCTD OT OOBACHSTH POJIb )KUBOTHBIX B DNEeKTPOHHBIE
OKpYKAIOLLEH CpeIbl KHU3HUYEIIOBEKA U B MPUPOJIE. TaOIUIBIN
XapakTepu3oBaTh (PaKTOPbI IUTaKaThl.
HEXHMBOW MPUPO/IbI, OKa3bIBAIOLIHE
BIIMSIHUE HAKU3HEACATEIbHOCTD
’KUBOTHBIX YMeHHe paboTaTh C
J1a00paTOPHBIM
000py/10BaHUEM, YBEIUUUTEIbHBIMU
npu- 6opamu.

«Habmronenne Jlabopamopnas paboma I'oToBUTH Habmrogats 3a JBIKEHHEM I'oToBUTH

3a Ne3 MUKpPONpEIapaT YKMBOTHBIX, OTMEYATh CKOPOCTH U MUKpOIpeIapar

NepeABIKCHUEM «Habmronenue 3a KYJIbTYpPBbI 5 HAIPABIICHHE [IBIKCHHS, KyHBTprIV

YKUBOTHBIX NepeIBUKEHUEM MH(Y30pUi. CpABHUBATH MIEPE/IBHKCHHE BYX- uH(Yy30pHil.
SKUBOTHBIX> W3yuats xuBbIE TPEX 0COBCH. HA3y4aTh

OpTraHU3MBbI 101 JKUBBIC

MUKpPO- CKOTIOB TpH @®opmynupoBaTh BBIBOJ O 3HAUCHUU OpraHu3Mbl 1107

MaJIOM YBEJIHUYECHHUH. JABMOKCHUA 1JI5 ) KMBOTHBIX. MHKPOCKOIIOM IIPHU
@OukcupoBaTh pe3yabTaThl MaJioM
HaOIOJICHUI B TETPA/IH. YBCINYCHNH.
Co0nroaTh mpaBuiIa padoThI B Haboz1aTh 3a
KabuHere, oOpamenus ¢ nabopatopreiy | ABHKCHHCM
000py/1I0BaHUEM. KHUBOTHBIX
VYMmeHue padoTaTh ¢ 1a00paTOpHbIM
000pyJ0BaHUEM, YBEIUYUTEIbHBIMU
prudopamu.

Mmuoroob6pasue MHuoroo6pasue u XapakTepu3oBaTh IlonpaznensaTy HUIANOYHBIE I'otoBuTH

rpu0OB, UX POJIb 3HaueHUe TProOOB. CTpOEHUE rpuObBI Ha MHKpOIpenapar

B IIpH- POJEC U CrpoeHne NUIAIOYHBIX HIISTIOYHBIXTPUOOB. IJTACTHHYATBIE ¥ TPyOUaTHIE. KYJbTYPbI

KUZHU 4eTo rpu6oB. IlnecHeBbie OnuceIBaTh CTPOCHUE TUIECHEBBIX TIPOKIKEH.

BEKa. rpulbI, UX rprOOB MO PUCYHKY YYCOHHKA. N3ygath
HCIIOJIb30BAaHUE B OOBSACHATD TEPMHUHBI IJIECHEBBIE TPUOBI
3IpaBOOXPaHEHUN «aHTUOMOTUK» U O MUKPOCKOIIOM
(aHTHOMOTHK «IIEHULUIUIAH. [IpUMaJIOM
TTCHULIHJLINH). PacmiossaBate chemoOHBIE U YBCIMYCHUHU
OHOKJICTOYHBIC TPUOBI SZIOBUTBIC TPUOBI HA TAaOIUIAX U Ha TOTOBBIX
— nposoxd. Ux pUCYHKaxy4eOHHKa. MHAKpOnperia-
HCIIOJIb30BaHUE B YyacTBOBaTh B COBMECTHOM patax.
XJICOOTICUeHUH U 00cy>K/IeHUH MpaBmiI coopa u JIEKTPOHHEIE

TaOJIULBIN

IMMBOBApE HUM.

HCIIOIh30BaHUsI TPUOOB.
OOBSCHATH 3HAYCHUE TPUOOB ISt




CnenoOHble YeJI0BEeKa U JIJISl IPUPOIBI IUTaKaThl.

U SIIOBUTBIE TPUOBI.

[TpaBuina c6opa u

ynotpebaenus rpudoB B

TTHUILY.

[TapasuTtnyeckue rpuobI.

Ponb rpuboB B npupoe

1 )KM3HU 4YeJIOoBeKa

10 | Buusanue Okosoruyueckue (HakTopsl Pa3nuyath nonsTHs: V3yuuth JeiicTBHE pa3TuyHbIX (DaKTOPOB [Mudposas

HKOJIOTHIECKUX CpeJBl. «IKOJIOTUUECKUI CpeIbl (CBET, BIAKHOCTb, nabopatopuso
(akropos Ha VYcnoBusl, BIMAOIIME HA (axtopy, «pakrop TEMIepaTypa) Ha OpraHu3Mbl, IPUBOJUTH 9KOJIOTUH (JIATYUK
OpraHu3Mbl JKU3Hb OPraHU3MOB HEKUBOH NPUPOLIBDY, TIPAMEPBI COOCTBEHHBIX HAOIFOICHHH. OCBEIIEHHOCTH,

B IPUPOAE, — «(axrop kiBOH ApryMeHTHpOBATh AEATEIbHOCTD BIIAKHOCTH U

9KOJIOTHYCCKHEC q)aKTOPHU IpUPOABD), YeNIoBeKa B PUPOJIE Kak TEMIEPaTyphI)

cpenbl. DaKkTophl HEXKUBOI AHTPOTIOTCHHBIH AHTPOTIOTeHHbIH (aKTop

TIpU-pOZBL, (axropsl (axrop». Berimonxenue 1a60paTopHON paboTHI.

YKUBOU TIPUPOJIBI U XapakTepHu30BaTh

AQHTPOIIOT€HHBIE.
ITpumepsl
JKOJIOTUYECKHUX
¢dakTopoB

JICHCTBHE PA3TMYHBIX
(bakToOpoB cpesl Ha
OpTaHN3MbI, TIPUBOUTh
TIPUMEPbI COOCTBEHHBIX
HaOIIOICHUN.




Temaruueckoe IJIaHUPOBaHNE 0OPa30BaATEIIHFHON IPOrPAMMBI

€CTECTBEHHOHAYYHOM HAMpaBJIEHHOCTH 110 OMOJIOruu B 6 Kilaccec

HCII0JIb30BaHUEM 00OpynoBaHus LieHTpa «Touka pocTta»

BbHNOJIOT' A — HAVKA O PACTEHHMAX»

Yacts 1. Hayka o pactenumsax- OoTaHHKa
Yactp 2. Oprassl IBETKOBOTO PaCTEHHS
Yactp 3. OcHOBHBIE TIPOLIECCHI KU3HENEATEILHOCTH PACTECHUH
Yacts 4. MHOT00Opa3Me 1 pa3BUTHE PACTHTENHHOTO MUPA

Yacte S.I1pupomusie coobmecTsa

No T [ereBas yCTaHOBKA Kon-Bo OcHOBHBIE BUIBI JICSITEIILHOCTH Hcnons3oBanue
o/ eMa Conepxanue
Ypoka 4acoB 00yJaromuxcs Ha YpoKe o0opynoBaHUs
«Touka poctay»
[Tonosoe Kierka xax ocHoBHas KnsznenearenbHoCTh 1 XapakTepu30BaTh OCHOBHbIE
pa3MHOKCHHE. CTPYKTypHas CAMHULA kneTky. Jlenenue MIPOLECCHI JKU3HEACATETBHOCTH KICTKH.
Poctu pacTCHUA. KJIETKH. O6001mmath 3HaHNUA U JIENaTh BBIBOJBI O
pa3sBHUTHE KJIeTKa KaK KHBAS B3aUMOCBSI3W PabOThl BCeX yacTeil
OpraHM3MOB cucrema. OCOOEHHOCTH KJICTKA.
pACTHTEIBHOI KIETKH BrisiBsaTh OTIMMHTENbHbIE NPH3HAKH
PACTUTENBHON KIETKH
Ymenue paboTats ¢ 1a00paTOpHBIM
000pyI0BaHHEM, YBETNUUTETLHBIME
nprbopaMu.

2 | Krerku, Tkanu 1 Txanu pacreHnid. TowsiTie 0 TKaHHU 1 OmnpeiensTh MOHATHE «TKAHb. Muxkpockon
OpraHbl PACTEHHUH. [onstue o Tkanu pacrennit. Buss XapakTepu3oBath 0COOEHHOCTH 1 pPOBOIA,
OTnuuTenbHbIE pacTenuil. Bunpl TKaHeu: TKaHEW: OCHOBHa, CTpOeHUS U (YHKIMH TKAaHEH pacTeHH. MHKpPOIPENaparhl
NPU3HAKA OCHOBHAsl, TOKPOBHaA, MOKPOBHAs, VYcTaHaBIMBaTh B3aMMOCBS3b
JKUBBIX MPOBOASAIIAS, MPOBOSIIASA, CTpoeHUs U DYHKIMI TKaHEH.

OpraHu3MOB MexaHndeckas. [IpuauHsl MexaHuueckas. [Ipu- OOBSCHITH 3HAYCHNE TKAHEH B KU3HH

MOSIBJICHUS TKaHEH.
0600menue 1
CHCTEMATH3aINA 3HAHAH 110
matepuanam Tembl «Hayka

YHHBI TTOSBIICHHS
TKaHel. Pactenne kak
LIEJIOCTHBIN JKUBOU
OpraHu3M, COCTOSAIIMIN3

pactenust. O6001maTh U
CHCTEMATH3UPOBATh 3HAHHUS T10 TEME,
J€J1aThb BBIBOBI. Ot1BeuaTh Ha UTOTOBBIE
BOITPOCKHI TEMbI BBIIIOJHATL 3a{aHUS




0 paCTCHUAX — OOTaHHKaY.

KJIETOK U TKaHEH.

Jlabopamopnas paboma
Ne]
«Tkanu pacmenuiiy
Cewms, ero Cewms kak oprad CtpoeHue ceMeHH: I[Tpopoctok, JlaTuuK BIaXXHOCTH U
CTPOEHHEU Pa3MHOKEHHS KOJKypa, 3apOIbILL, OCOOEHHOCTH €TO CTPOEHHSL.. TeMIepaTypbl).
3HAYEHHE pactenuii. 3nauenue SHIOCIIEPM, TOATOTOBKH COOOLICHNS O PO DJIEKTPOHHBIE TAOHIIbI
CEeMsIH B J)KU3HU YeJIOBeKa. Y IUTAKATEL
CEMsIH B IIPUPOJIE U CEeMsIJI0JIH. [IpoBoAHTH HAGIIOACHNS,
’KU3HU YEJI0BEKa CtpoeHue (UKCHPOBATH MX PE3yIIBTATHI BO
Jlabopamopnas paboma 3apOJIBIIIA PACTEHHS. BpeMsi §
No2 TTByIOBHES BBITIOJTHEHUS TA00PaTOPHOM pabOTHI.
«CTpOCHHE CeMEHH OTHONONBHBIE Cobnronats npasuna paboTsl B
dacomn KabuHeTe, 00paIeHus ¢ 1a00paTOPHBIM
PacTCHHA. 060pya0oBaHEEM YMeHHe paboTaTh ¢
IIpopacranue cemsH. 1a00paToOpHBIM 000PYIOBaHUEM,
YBEJIMUUTENbHBIMU IIPUOOPAMH.
YcnoBus 3HayeHue BOABI M BO3- N3yunts poIb XapakTepHu30BaTh POJb BOABI U [udposas
npopacTaHus JyXa IS TpOpacTaHus 3aMacHbIX BO3-/lyXa B MPOPACTaHUM CEMSH. naboparopust 1o
CeMsIH CeMsH. 3amacHble NuTa- MHTATETBHBIX OOBSACHATH 3HaYEHHE 3aIaCHBIX 9KOJIOTUH
TENbHBIE BELIECTBA BEIIECTB CEMEHH. IUTATENbHBIX BELECTB B (marumk
cemeHu. TemmeparypHbie TeMIlepaTypHsie MIPOPAcCTaHUU CEMSH. OCBEILEHHOCTH,
YCIOBHSA IPOPACTaHUSA YCIIOBHSIIPOPACTAHHUS OOBsACHATD 3aBHCHUMOCTh BJIQ)KHOCTH H
cemss. Pois cBera. cemsin.Posib cBeTa. IpopacTaHus CeMsH oT TEMIICPATYPBI
Cpoxu nocesa ceMsH TEMIIEpaTypPHBIX YCIOBUH.
[Tporno3upoBate Cpoku nocesa
CeMsIH OTIENBbHBIX KYJIBTYP.
Ymenue paboTats ¢
1a0opaTOpHBIM 000PYJOBAHUEM,
YBEIUYUATEIbHBIMATIPHOOPAMH.
Kopens, ero Twurel KOpHEBBIX W3yynuts BHELIHEE Pasnuuats 1 onpenenaTsh TUIbI Mukpockon
CTpOCHHE H CHCTEM PacTEHUH. 17§ BHYTpPCHHEE KOPHEBBIX CHCTEM Ha PHCYHKaX, U pPOBOI,
3Ha4YeHHE CrpoeHue KopH4 -- CTPOEHHUE KOPHS repOapHbIX IK3EMILIIPAX, MHUKPOIPENapaThl.
30HBI KOPHS: KOHYC HaTypajbHbIE O0BEKTAX. DJeKTpOHHBIE
HapacCTaHHA, HassiBats yactu KOpH:. Ta6J'H/H_ILI u
BCAChIBaHMUS, YcTaHaBiIMBaTh B3aHMMOCBS3b ITAKATEL

NPOBE/ICHHUS, JCICHNUS,
pocta. Poct KopHs,

cTpoeHus U PyHKIMI YacTei KOpHSL.
OOBSICHATE 0COOEHHOCTH POCTA KOPHSL.




reOTPOIHU3M.
Bunousmenenus
KOpHEW. 3HaueHue
KOpHEH B MpUPOJIE.

[IpoBoauTh HabMIOACHUS 32
M3MEHEHUSMU B BEPXYIICYHOI YacTH
KOpHS B IEPUOJ] POCTA.
XapaxkTepu3oBaTh 3HAUCHUE

Jabopamopros poboma BI/IIIOI/I3MGUHéHHLIX KOpHEH st
Ao 3 pacTCHHIA.
[IpoBoauTh HaOJIOIeHHS u
«CtpoeHue KOpHs
(MKCHPOBATh WX PE3yJIbTATHl BO BPEMS
TpopocTka» BBITIOJTHEHUSI JTA0OPATOPHOM padoTHI.
CobmroiaTh mpaBuia padoTHI B
KabuHeTe, o0palleHus ¢
1abopaToOpHBIM 000PYJOBAaHUEM
VYMmenue paboTath ¢ 1a60paTOpHBIM
000pY/I0BaHHEM, YBETHINTEITLHBIMH
npudopamu.
Jlucr, ero JIucr, €ro N3yuuts BHEIIHEE Onpenenarb 4acTH JIMCTA Ha Muxkpockon
CTPOCHHICH CTpOEHUE u U BHYTPEHHEE repOapHbIX SK3eMILISAPaXx, uudpoBoii,
3HAa49CHHUC 3HAUYCHUE CTPOEHHENINCTA. pucyHkax. Pasnuuars npocTsle U MHUKPOIPCIApaThI.

Buemnee  crpoeHue
nvcta. BHyTpeHnuee
CTpPOEHHUE JUCTA.
Tumst

JKUJIKOBAHMS JIUCTHEB.

CJIOKHBIE JTUCThS. XapaKTepU30BaTh
BHYTPEHHEECTPOCHHUE JINCTA, ETO
YacTH.

BHytpennee cTpoeHue
JIUCTA.

Crpoenne u QyHKIUM
YCThHII. 3HAYCHHE JINCTA
JUIS. pacTEHUSI:
(oTocuHTE3, HCTIApEHHE,
razooomeH. Jlucronan,

€ro poJib B KU3HU
pacTeHus.
BunonsMenenus
JINCTHEB

VYcTaHaBIMBaTh B3aUMOCBSI3b
CTPOEHHUS U PYHKIUH JHCTA.
XapakTepr30BaTh BUION3MEHEHUS
JMCTHEB PacTEHUM

VMenue paboTath ¢ 1a00paTOPHBIM
000py/10BaHUEM, YBEIUUUTETbHBIMU
npubopamu.

ONeKTpOHHBIE
TaOJIUIBI U
TUTAKATHI.




Crebeunb, Crebenb, ero N3yauthb OmuceiBaTh ~ BHENIHEE  CTpoeHHE | MMKPOCKO
€ro CTPOCHUEHU3HAYCHHE BHCIITHEE crelus, MPUBOAUTD MPUMEPBI I
CTPOEHHE U CTPOCHHE CTEOILSL. pa3IUYHbIX THIIOBCTEOIEH. (poBOiA,
3HAYEHUE Jlabopamopnas THUIIBI CTEGICH. HasbiBaTh BHYTpEHHHE YacTH MUKpOTIpEnaparsbl.
paboma BryTpenHee CTpoenue cTebnspacTeHui ¥ UX QYHKIIUH. «Crebeln
No4 cre6ms. DyHKIHK Omnpenensats BUTOU3MEHEHUS OJTHOJIOJTBHBIX
«BHenigee cTe6IsL. HaJI3CMHBIX U IOA3CMHBIX mo0eroB UJIBYOOJIBLHBIX
HapucyHKax, ¢poTorpadusx i
CTPOCHHUE KOPHEBUIIA, Bunousmenenus pUCYHKaX, ¢ pagusx, pacTeHAN»
HATypaJIbHBIX 00BEKTaX. DIIEKTPOHHBIE
KJIyOHSI, TyKOBUIIBD» crebns y
’ W3y4aTh U OMUCHIBATH CTPOCHHE TaGIULBI 1
HAJ3CMHBIXH MOJI3€MHBIX 1TOOETOB, OTMEYaTh
[O3EMHEIX ) TJTaKaThI.
UXpa3Inyusl.
1100€eros..
DukcupoBaTh Pe3yNbTaThl
uccnenoanuii. CoOmoath nmpaBuia
paboThIB KabuHETE, OOpaICHUs C
1a00paTOPHBIM
000pyI0BaHHEM
MuHepanbHOe MunepanbHoe MuTaHue YcraHaBMBaTh OOBSICHATB PO KOPHEBHIX [udposas
MATaHUE pacTeHU U 3HaYCHUE B3aUMOCBSI3b BOJIOCKOB B MEXAHM3ME TOYBEHHOTO 11abopaTopHsi 1o
pacTeHui u BO/JbI IIOYBEHHOTO HTAHMSL. AKOJIOTHHU (JTaTYHK
Bona Kak i
SHA9CHHC BOJIBI H6 TIMTaHNs PACTCHIN OGOCHOBBIBATH POJIb OYBEHHOIO BIIQKHOCTH,
HCOOXOAMMOC YCJIOBUEC " yCIIOBUH [UTAHKS B SKU3HK paCTeHHﬁ. OCBe]_]_[eHHOCTI/I)
MHHCPAILHOTO BHEIIIHEU CpEBbl.
(MOYBEHHOTO)

IIMTaHUA.
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Bo3znymnoe
MUTaHKUe
pacTeHuit —
dorocunTe3

BosnymHoe
IIATaHUEPACTECHUN
— ¢oTtocuHTE3
YcnoBus
oOpa3zoBaHMs
OpPraHUYECKUX
BELIECTB B PACTCHHH.
3eneHple pacTeHUs —
aBTOTPOQBHI.
I'etepoTtpodsr kak
noTpeOuTeNnn
TOTOBBIX
OpPraHUYECKUX
BEIIECTB.

3HaueHue
dboTocuHTE3a

XapakTepus3oBaTh
ycIlIoBUS,

HEOOXOIUMBIC IS
BO3/yIITHOTO
IIATAHUS] PACTCHUM.
OOBSACHATH POJIH
3€JICHBIX JINCTHEB
BoTocuHTE3E.

[IpuBOAUTH PUMEPBI OPraHU3MOB —
aBTOTPO(OB U TeTEPOTPOPOB,
HaXOJUTh PA3JIMUMsl B UX TUTAHUU.
O060CHOBBIBAaTH KOCMHYECKYIO POJIb
3€NICHBIX pacTeHui. VIcmonb30BatTh
MH(POPMALIOHHBIE PECYPCHI IS
HOATOTOBKH COOOIIEHUS O POITH
(otocuHTe3a Ha Haleil miaHeTe
Brrmonnsars HaOIr0neHNS 1
U3MEPECHUS

[udposas
nabopatopus 1o

HKOJIOTHH (JIaTUHK
YIJIEKUCIIOr0 ra3au
KHCJIOPO/JIa)




B TIPUPOJIC

11 Jpixanue u JlpixaHue 1 00MeH XapakTepu3oBaTh Bocnuranne 6epexxHOTro [udposas
0OMEH BEIIeCTB y BELLECTB Y PACTCHUI CYIIHOCTh OTHOIIEHUSAK CBOEMY 37I0POBbIO, nabopatopusino
pacTeHuit Posib 1pixanus B KU3HU nponecca IbIXaHuA IIPUBUTHE 5KOJIOTUH
Y pacTCHuu. HHTEpPECa K U3YUYEHHIO TIPEAMETA. (1aTYHK YTIIEKHCIIOrO
ra3au Kucjaopoja)
12 Bomxopocu, ux OOmas xapaKTepucThKa. N3yuuth cTpoeHue u Bbizienats ¥ ONMChIBaTh CYIIECTBEHHbIE MHuUKpOCKOII
MHOroo0pasue B Crpoenye, pa3MHOXKEHHE IPU3HAKY BOJOpOCHel. XapaKTepu30BaTh 1U(pPOBOIA,
IPHPOJIE Pa3MHOXKEHHE BOJIOpOCIIEN TJIaBHBIE YEPThI, JIEKAIIUE B OCHOBE MHKDOIIPEIapaThl
BOJIOPOCIIEH. CHUCTEMATHKU (OmHOKIETOUHAs
Paznoobpasue i
p: ' BOJIOPOCIICH. BOZIOPOCITH —
Bojiopocieit. OTyesl: Pacro3HaBath BOOpOCIH Ha PUCYHKAX,
Zend XJIaMHUJOMOHA/IA)
encHbie, Kpacusie, bypsie repOapHbIX MaTepranax.
BOZIOPOCIIH. 3HAYEHHE CpaBHHUBATH BOJOPOCIH € HA3EMHBIMU
BOZIOPOCIIEN B IPUPOJIE. PACTEHMAMH 1 HaXOUTb 00IIHE
Hcnonb3oBanue MPU3HAKH.
BOJIOPOCIICH YET0BEKOM OOBACHAT TIPOLECCHl PA3MHOKEHUSY
OJTHOKJIETOUHBIX M MHOTOKJIETOYHBIX
BOJIOPOCIIEH.
Wcnonb3oBath HHGOPMAIIHOHHBIE
pecypchl IS TIOATOTOBKH COOOIIEHHS O
3HAYEHUH BOJIOPOCIEN B MPU-POJIE U
’KU3HU YeTI0BEKa
13 Otnen MoxoBujiHble, XapakTepHble | 3yduts cTpoeHue u CpaBHuBaTh Npe/ICTABUTENEH pa3- Muxkpockor
i nppoBoit
MOXOBHIHBIE. 9EPTBI CTPOCHHA. Pa3MHOKEHHE MXOB JUYHBIX TPYNI pacTeHHid OTena, undp )
O6mas Kiaccsr: [leuéHounvku u JIeJIaTh BBIBOJGI. MHUKpONIPEIapaThl
JluctoctebenbHble, UX Ha3zpiBath CcymiecTBEHHBIE TPU3HAKU
XapaKTCpHCTHKA OTJINYUTENBHEIE YEPTHL MXOB. (Coarnym —
W 3HAYCHUC Pasmuoxkenne (6ecrionoe Pacmo3naBath MpeCTaBUTENEH KJICTOYHOC
MOXOBH/IHBIX Ha  pHUCYHKax, CTpOeHNe)

U TI0JIOBOE) U

pa3BUTHE MOXOBU/IHBIX.
MoXxoBHIHbBIE KaK
CIIOPOBBIE PACTCHHUSI.
3HayeHHE MXOB B MPHU-
polie U KHU3HU YENOBEKa.
Jlabopamopnas paboma
Nos

«M3y4eHne BHELIHETO

repOapHBIX MaTepuanax, >KHBBIX
00BbEKTax.

Broigenars MPU3HAKU
MPUHAIISKHOCTH MOXOBHJIHBIX K
BBICIIIM

CIIOPOBBIM PACTCHHSIX.
XapakTepr30BaTh MPOLECCHI
Pa3MHOXKEHUS U PA3BUTHS
MOXOBH/IHBIX, X OCOOCHHOCTH.
VYcTaHaBIMBaTh B3aUMOCBS3b




CTPOCHHA MOXOBHUIHBIX

CTPOCHUA MXOB U UX BO3ﬂeﬁCTBHﬁ
Ha cpefy OOWTaHHUS.

pacTeHui»
CpaBHUBATb BHEILIHEE CTPOEHHE
3€JICHOr0 MXa (KyKYIIKHHA JIbHA) 1
Oernoro mxa (cdarHyma), oTMEUaTh
WX CXOJICTBO U Pa3IINYHsL.
@uKCcUpoBaTh PE3yJIbTATHI
HCCIICIOBAHU M.
Cobmoath npaBuia paboThl B
KabuHeTe, 00palleHus ¢
nabopaTopHBIM 000PYI0BaHHEM
14 Otnen OO0mas xapakTepucTuKa N3yunts 0011IyI0 BrisiBiaTh o01me 4epTh Pabora ¢
[ol0ceMeHHbIE. TOJIOCEMEHHBIX. XapakTepucTuKy CTPOCHUS HPA3BUTHUS CEMEHHBIX repOapHsl
O0mas Paccenenne TOJIOCEMEHHBIX pacTEeHHIA. X
XapaKTepUCTUKA TOMOCCMCHHBIX 1O pacreHuii OcBauBath pUEMBI pabOTHI € MaTepHATOM
M3HAYCHHE TOBEPXHOCTH. EMIH. OTpe/ieIUTeNIeM PACTEHHUIH.
O6pa3oBanue ceMsH C
PaBHUBATHLCTPOCHUE CIIOPHI U
CEMEHHU.

15 CewmeiicTBa OO61mas xapakTepucTuKa. Nzyuutsb 06111yIo Beinensate OCHOBHBIE PU3HAKH Pabora ¢
KJ1acca Cewmeiicrsa: XapaKTEPUCTHKY Kiacca J[By10/IbHBIE. repOapHbIM
JBynonbHbIC PosonseTHble, CeMEHCTB Kiacca OnuchIBaTh OTIHYHUTEIBHBIC TIPU3HAKH MaTepHanoM

MOTBIIBEKOBBIE, JBynonpHBbIE. CEMENCTB KJIacca.
KPGCTOHBCTHBIes PacnosHaBath IpeCTaBUTENEH
Tacnenosre, Croxo- CEMEICTB Ha PUCYHKaX, TepOapHbIX
HBETHBIC. MarepHaiax, HaTypalbHbIX 00BEKTaX.
OtnuauTenpHbIe .
S [TpuMeHsTh TPUEMBI pa60TbVI c

N OTIpeIeIUTEIEM PACTCHHIA.
CEeMeHiCTB. 3HaUCHNE B Ucnonb3oBath nHOPMAILIOHHbIE
MPUPOJIE 1 KU3HH YeII0 pECypCHI sl TOJATOTOBKU
BEKa. TPE3CHTAIMH TIPOEKTa O POJIH
CenbCKOX03iCTBEHHBIE pactenuii kiacca [[By10J1bHBbIC B
KyJIbTYpbI NPUPOJIE U KU3HIUICITIOBEKA

16 CewmeiicTBa O01mast xapaKkTeprcTUKa. Nzy4uts ob1Iyto Beinensts npusnaku knacca OpHo- Pabora ¢
KJjlacca Cemetictsa: Jluneiinsie, XapPAKTEPUCTHKY JOJIbHBIE. repOapHbIM
OMHOIObHBIC JIykoBbie, 371aKu. cemeiicTs kacca OfHO- OnpenensaTs MPU3HAKA AEICHUS MaTEpHATIOM

OTIMuuTeNbHBIE NPU3HAKH.
3HaueHue B IPUPOJE,

JOJILHBIE.

kiaccoB JIBynonbHbie 1 OTHOOMbHBIE
Ha CEMENCTBA.




TemaTtudeckoe TUIaHUPOBAHUE 0OPA30BATEIILHOU TIPOTPAMMBI

eCTeCTBeHHOHay‘IHOﬁ HaIIpaBJICHHOCTHU IIO0 OHnonoruu B 7 Kjaccec

HUCIIOJIB30BaHUEM 060py,I[OBaHI/I$I OCHTpa «Touka pocCTa»

«bHOJIOI'MA. PASHOOBPA3UE OPI'TAHU3MOB: )KUIBOTHBIE»

Yactp 1. O0mue cBeeHNs 0 MUPE )KUBOTHBIX. CTpOCHHUE Tejla )KUBOTHBIX

Yacts 2. [Tonuapcrso [Ipocretimue, wim OTHOKIETOUHBIC

Yacte 3.Huzmme muoroknerounsie. Tumsl [nockue yepsu, Kpyrnsie uepBu, KonbuaTtsie uepsu

Yacte 4 Tun MoJutrocku
Yacte 5. Tumn Ynenncronorue

Yacte 6. Tun Xopaoseie. becuepenusie. Hagxmacc Priosr

Yacts 7. Kitacc 3emHOBOIHBIE, MM AMDUOHH
Yacts 8 Kiacce [IpecMmbikaromuecs, mwmPenTimmn
Yacte 9. Knacc [TTumbt

Yacte 10. Kimacc Miiekonuraroriue, Wi 3BepH

Yactp 11. Pa3BuTHe ®RUBOTHOTO MHpa Ha 3emIie

No

/1

Tema Conepxanue IleneBas
yCTaHOBKa

ypoka

Koi-Bo
4acoB

OCHOBHEBIE BUBI
AESITEIBHOCTH
00y4Jaronmxcsi Ha ypoke

HNcnons3oBanue
obopynoBaHUue




Knetka

Krnerka

Hayka nuromnorus.
CrpoeHue )KUBOTHOM
KJIETKU: pa3Mephbl U
(OpMBIL, KIIETOUHBIC
CTPYKTYpBI, UX POJIb
B

KHU3HEEATEIILHOCTU
KJIETKH.

CxoxctBo u
pa3NYUs CTPOCHUS
YKUBOTHOM 5
pacTUTENBHON
KJIETOK

BbIsBUTE CXOACTBO
U Pa3In4Ke B
CTPOEHUHU
’KUBOTHOM U pacTH-
TEJIbHON KJIETOK

CpaBHMBATH KJIETKH KMBOTHBIX U
pacTeHui.

HasbiBath kieTouynbie
CTPYKTYpbI )KUBOTHOI

KJICTKU.

Jlenath BHIBOJIbI O MIPUUMHAX
pasuuus U CX0JICTBA
KMUBOTHOW M PaCTUTEIbHOMN
KJICTOK.

VYcranaBiauBath  B3aMMOCBSI3b
CTPOCHUS XKUBOTHOM KIETKH C
TUTIOM ITUTAHUS

Vwmenue paboTats ¢
1a60paTOPHBIM
o0opynoBaHUEM,
YBEIMYUTEbHBIMH

Mukpockon
U poBOIA,
MHUKpOIIpenaparsl.




puOOpamu.

Txanu, opransl TkaHu, oprassl 1 N3yunTh TKaHU: HaspiBath TUIBI TKAHEH Muxkpockon
Y CHCTEMBI OPTaHOB CHCTEMbl OpPraHOB SIUTETHAIIBHBIE, KMBOTHBIX. Y CTAHABIIMBATh U pOBOIA,

Tkanu: COCJIMHUTENbHEIE, B3aMMOCBS3b CTPOCHUS MUKpPOIpEenapaThl

AMUTEIHUAIILHEIE, MBIIIICYHBIE, TKaHEeH ¢ UX QYHKIUSMH.

COEIMHUTEIILHEIE, HEpBHbIE, X XapakTepu3zoBaTh OpraHbl U

MBILIEYHBIE, XapaKTepHbIe CHUCTEMBIOPIaHOB >KMBOTHBIX.

HEpPBHBIE, UX MPU3HAKH. HpI/IBOI[I/ITB MIPUMEPEI

XapakTepHbIC B3aUMOCBS3H

npusHaku.Oprassl 1 CUCTEM OpPraHOB B

CHUCTEMBI OPraHoB, opranusMe. Bricka3biBaTh

0COOEHHOCTH HPEeNOoI0KEeHHs O 110-

CTPOCHHUS U CJeJICTBUAX HapyIIEHNUs

YHKIHiL. B3aMMOCBSI3H OPTaHOB H

Tuner CUMMETPHUU CUCTEM OPIraHOB IJid

KMBOTHOI'0, UX CBA3b OpraHusma.

¢ 06Pa3’OM JKH3HN. OrmuceIBaTh B3aNMOCBSI3b

00pa3za *KU3HU KUBOTHOTO U
TUTA CHMMETPHHUTENA.

Obmas Cpena oburanus, Jatb 061myto BrIaBnsATh XapakTepHble Muxkpockon
XapaKTepUCTUKa BHEILIHEE CTPOCHHE. XapaKTEePUCTHKY HpPU3HAKH 1QpoBoi,
HOAIAPCTBA Crpoenne u [pocreiimmm, Ha noauapcrsa [IpocTeiimue, um MUKpOmnpemnapar (ameba)
[Ipocreiimmue. Tun KU3HEACATEIILHOCTD IIpuMepe OnHOKIETOUHBIE, TUTIA
CapkonoBeie U CapKOJIOBBIX Ha Capkoa0XTIyTUKOBBIE CapkoyioBble 1

KryTHKoHocLbl. Kiace
CapkoyioBble

npuMepe aMeObI-
poTes.
Paznoobpaszue
CapKO/I0BBIX

KTYTUKOHOCITBI.
PacnioznaBats mpezcraBurenei
kiacca Capko/10BbIe HA
MHKpOIIpenaparax, pucyHKax,
¢dororpadusx.
VcranapnuBath  B3aMMOCBSI3b
cTpoeHuss u  (QyHKUUH
OpraHm3Ma Ha TIpUMepe
amMeObI-IpoTes.
OOGOCHOBBIBATH POJIb
MPOCTEUIINX B
HKOCHUCTEMAX

VwMenue paboTath ¢
1a00paTOPHBIM
o0opynoBaHueEM,
YBEIMYUTETLHBIMH
pudopamu.

Tun CapkomoBblie u

Cpena oburaHus,

Ha npumepe

XapakTepu3oBaTh Cpey

Mukpockon




KT'YTUKOHOCLIBI. CTPOCHHE U ABIJICHBI3EJICHOMN OOUTaHUSKTYTUKOHOCIIEB. 1 (ppoBOH,
Kiacc MEPEIBIKEHNUE Ha MoKa3aTh YcTanaBnuBaTh B3aUMOCBSI3b MHKpOTIpETIapaThl.
KryTukoHoCLbI [IPUMEPE IBIIICHBI B3aMMOCBS3b XapakTepa MUTaHKus U YCIOBUM (3BIIIEHA 3eneHas)

3e1eHON. XapakTep CTPOCHHS 1 Cpepl.

IMUTaHM,ETO XapakTepa (OO00CHOBEIBATh BEIBOJ O

3aBI/ICI/H\fOCTB oT OUTAHUS OT IIPOMEXYTOUHOM

}ﬁgg:}?;lefpeﬂbl- yenoBuit ) gg;;f;e;nn 3BIJICHBI

OKpY>Karoleu

BBLJIETICHUE U cpestsl [TpuBoaMTH TOKA3aTENBCTBA

Pa3MHOKEHHUC. ' 0oJiee CI0XKHOU

Coueranune OpraHu3aluu

IIPU3HAKOB KOJIOHHAJIBHBIX (OopM

JKUBOTHOT'O " JKT'YTUKOBBIX.

pacteHmsiy PackpeiBath poib

HBTJICHBI 3€JICHOM. JKTyTHKOHOCIICB B

Paznoobpasue SKOCHCTEMAX

KT'YTUKOHOCLIEB
Tun Uudyzopun Cpena oburanus, VcTaHOBUTH BrisBisTh XapakTepHbIe Muxkpockor

CTPOCHHE 1 XapAaKTEPHBIE PU3HAKK npusHakuTrna Hagysopuu. 1 poBOiA,

Tepe/IBIKEHIE Ha tuna Uudysopuu u [lpuBomuts  TpuUMEpHl  H MUKPOIIPETapaTsl.

puMepe I/IH(I)yf;opI/H/I- TI0Ka3aTh YEPTHI XapaKTCpU30BaTh YCPThI (HH(by3OpHH)

Tydenbku. Cszb YCIOXKHEHHS B OcoxHEHHS OpTaHU3aIHH

YCIIOKHEHHS CTPOCHHS KJIETOYHOM CTPOGHHI. HH}Y30pHiA 10 CPABHEHHIO C

I/IH(I)y30pI/II‘/’IC CAPKOXKTYTUKOHOCIIAMM.

TpoLEcCcaMil UX Habnronats mpocteiimmx moj

KU3HEIEATETBHOCTH. MUKPOCKOIIOM.

Pasznoobpasue @DukcupoBaTh PE3ybTaThI

UHQPY30pUii. Habmonenns. O0001IAaTh UX, fenaTh

Jlabopamophas BbIBO/IbI. CoOmoaTh mpasuna

pabomalel TOBe/IeHHUS B KaOuHeTe, 00palieHus

«Ctpoenue u ¢ abopaTopHBIM 000PYIOBAHHEM

nepeABUKEHUE

uH(py30pUn-

TyQenpKu»
Tun Obmas O6mme uepThi N3yuuts ctpoeHue u OnuceIBaTh OCHOBHBIE Mukpockon
XapaKTEePUCTUKA crpoenus. ['uapa — KU3ZHENIEATEIIbHOCTh MIPU3HAKY OIIapCTBA U (pOoBOH,
MHOT' OKJICTOYHBIX OZIMHOYHBIN MOJIHIL KHIICYHOITOJIOCTHBIX Mmoroknerounsie. Ha3piBarh MHKpPOIIpPEIaparhl.
KUBOTHBIX. Tun Cpena oburtanus, Ha NPUMEPE THAPE, TpeJCcTaBUTeNeH THIIA (BHYTpEHHEE

KunieynomnoaocTHEIE.

Crpoenue u

BHCIIHEC U

BBIJICNTUTh OCHOBHBIC
uepThl OCnoKHEHUS

KHUIIEYHOIIOJIOCTHBIX.
Brinensarte obmme gyepThi

CTpOEHHUE TUJIPHI)




KHN3HCICATCIIBHOCTD

BHYTpEHHEE
CTPOCHHE.
OcobeHHocTH
KU3HEIESATEILHOCTH,
YPOBEHb OpPTaHU3AIUH
B CPaBHCHHH C

OpraHu3aluu 1o
CPaBHEHHUIO C
MPOCTEUILIUMHU.

crpoerust. OOBSCHATH HA
IpUMepe HAMYKE JTy4eBOi
CHMMETPHH Y
KHIIICYHOIIOJIOCTHBIX.
XapakTepu30BaTh IPH3HAKH
Oornee CIOKHON OpraHU3aLIH
B CPaBHEHHMHC MPOCTEHIINMU

MPOCTEUILIUMHU
Tun Komnbuareie Mecra oburanus, M3yunts ocoberHoCTH | HasbiBatb uepTbl Oonee BbICOKOH Ludposoit
YepBHL. CTPOEHHUE U OCJIOKHEHUS OpraHM3alyu KOJNbYaThIX YepBeH MHUKPOCKOTI,
O61as KI3HEIEATETHHOCTD OpraHu3aluu TI0 CPaBHEHHUIO C KPYIJIBIMH. nabopaTopHoe
XapaKTepPUCTUKA 0bopyoBaHe.
p p DIEeKTpOHHBIE
TaOJIALBI
Yactp 6. Tun MoJutiocku (4 yaca)
Knacc Cpena oburanus, N3yuuts ocobeHHOCTH 1 Paznuyate u onpenenaTs [udposoii
JBycTBOpUaThie BHECIIIHEE CTPOCHUEC CTPOCHU: Kjacca ABYCTBOPYAThIX MOJUIFOCKOB MHKPOCKOII,
MOJUIFOCKH Ha IpUMeEpe JlBycTBOpYAThIE Ha PHCYHKaX, (otorpadusx, nabopatopHoe
6e33y0Ku. MOJLIIOCKH P(I)%TYPaHBHHe 00BEKTaX. o0opyZ0BaHHeE.
Crpoenue u 5 BACHATE  B3aMMOCBA3b BraskHble Openaparsl,
GyHKINU cHcTEM obpasa KU3HU 1 KOJUIEKIIUM PaKOBUH
BHYTpEHHUX OCOOEHHOCTEN CTPOCHUS
OpTaHoB. JIByCTBOPYATHIX
MOJIITIOCKOB.
OcobenHoctu
XapaxkTepu3oBaTh YePThI
Pa3MHOXKEHUAN
MPUCTIOCOOTIEHHOCTH
passButus. Poib B
HOMbOMG MOJIITIOCKOB K CpeJie
pUpoOn obutanHwus.
3HAYEHUE JUIS
YeJioBeKa.
Jlabopamopnas
paboma
Ne2

«BHemmHee ctpoeHne

Pakosun
MPECHOBOHBIX
MOPCKHX MOJUTFOCKOB»

Kitacc HacexoMmblie

OO0mas
XapaKTEePUCTHUKA,
0COOEHHOCTH

BriaBuTh 0CHOBHEBIE
XapaKkTepHBIC
TIPU3HAKA HACEKOMBIX

.BBIABIATL XapakTepHbIE
TIPH3HAKUHACEKOMBIX, OIACHIBATH
VX TIpU BBINOJTHEHUH
nabopaTopHO pabOTHI.

['epOapHsblii MaTeprant —
CTpOCHHE
HAacEeKOMOT0




BHEIIHETO CTPOCHHUSL.
PaznooGpasue
POTOBBIX OPTaHOB.
Ctpoenue u
(byHKIMY cUCTEM

YcraHaBIMBaTh B3AUMOCBS3b
BHYTPEHHET0 CTPOCHHUS 1
TPOLECCOB JKU3HEEATEIBHOCTH
HACEKOMbIX.

Habmronars, hukcnpoBats
pe3yJIbTaThl HAOMIO/ICHHH, JeaTh

BHYTPEHHUX
OpraHoB. BBIBOJIBL.
— Cobmonath npasuaa padoThl B
Tabonamonnas KaOuHeTe, 0OpameHns ¢
pAmop n1a00paTopHBIM 000PYIOBAHHEM
pobomalNe 3
«Bremnee
CTpOEHHE
HACEKOMOI'0»
10 Turs pa3BuTHS Pa3putne ¢ HENONHBIM U3yuuth Xapakrepu3oBaTh TUIIBI Pa3BUTHA ['epOapHslit MaTepuan -
HACEKOMBIX npeBpatieHueM. ['pynmsl | THIIBI HACEKOMBIX. TUIIBI Pa3BUTHSA
HacekoMbIX. PasButue ¢ Pa3BUTHS HACCKOMBIX OODBACHATD IPUHLIUIIBI HACEKOMBIX
HOJIHBIM KJIACCH(UKALMU HACEKOMBbIX.
IIPEBPALICHUEM. VYcranaBnuBath
['pynmsl HACEKOMBIX. CHCTEMATHYECKYHO
Pounb kaxnoi craguu IPUHAIEXHOCTh
Pa3BUTHS HACEKOMBIX HaCEKOMBIX.
BBIABIATE paznuuns B pa3BUTHH
HACEKOMBIX C TOJHBIM U
HETIOJNHBIM TPEBPAILCHUEM
11 Hanxnacc PoiObl. Ocobennoctu W3yuuts ocobeHHoCTH XapakTepu3oBaTh Brnaxuslenpenaparbl
OOmas BHEILIHETO  CTPOCHUS, BHCIIHCTO CTPOCHMA, 0COOEHHOCTH BHEIIHEro «PbI10BI»
CBSI3aHHBIC C CBA3aHHBIC C CTPOEHHS PBIO B CBA3U CO

XapaKTCpUCTHUKA,
BHCIITHEC CTPOCHHUC

00HTaHKEM B BOJIE.
Crpoenue 1 QyHKIHH
KOHEYHOCTEM.
Opransl 60k0BOi
JIMHWH, OPTaHBICITYXa,
paBHOBECHSI.

Jlabopamopnas
pabomahNod
«BHemHee cTpoeHne
1 0COOEHHOCTH

00UTaHUEM B BOJIE.

cpenoi oouTaHwms.
OcBauBath mpueMbl padoTHI ¢
OTIpe/IeNTUTEINIEM JKUBOTHBIX.
BhISBIATH YepThI
HPHUCTIIOCOOIEHHOCTH
BHYTPEHHETO CTPOCHHUS PHIO K
0OUTaHMIO B BOJIC.
Habironate 1 onuceBaTh
BHEILIHEE CTPOCHHE U
0COOEHHOCTH
TepeBIKEeHHs PHIO B X0ze




NepEABIIKCHUA BBITIOJTHEHUS
pBIOBD) 1abopaTOpHON PabOTHI.
Cobmonath npaBuia MoBeACHUS
B KaOuHeTe, 00paIieHus ¢
71a00paTOPHBIM
obopyoBaHUEM
12 Baytpennee OnopHo- N3yuntp VYcTaHaBiuMBaTh  B3aUMOCBSI3b Brnaxxnsienpenaparsl
CTpOCHHEPHIO JIBUraTelIbHAs BHYTPEHHEE CTPOCHHUs OT/JEIBHBIX YacTel «PBIOBIY.
cucrema. Ckener CTPOCHHE PHIOBI. ckeneTa pbl0 ¥ uX (QyHKIHU. Monens —
HEeapHbIX 7t BBIABIATE XapaKTepHbIE CKeleT PhlObI
TIAPHBIX TJIaBHU- YEPTHICTPOCHHS CUCTEM
KoB. CKeNeT roJIoBHl, BHYTPEHHHX
CKeneT xkaop. opranoB. CpaBHUBaTh
OCO6€HHOCTI/I CTpOeHHUS 0COOEHHOCTH CTPOCHHUA U
uyHKIMIA cucTeM (byHKUMABHY TPEHHUX
BHYTpeHHI/IX 0pFaHOB. OpraHoB pI:I6I/I JJAHIICTHHUKA.
Yeptsl Gomee XapakTepr30BaTh YEPTHI
BBICOKOTOYPOBHI OcnoxxHEeHNs OpraHu3aluu poid
OpraHm3anyy peid mo
CPaBHEHHIO C
JAHUETHUKOM.
Jlabopamopnas paboma
Ne5
(no ycmompenuio
yuu-mens)
13 Crpoenuie n XapaKTepHbIE YEPTHI N3yunTh yepTh VcraHaBnuBaTh  B3aMMOCBSI3b Binaxnasie
JIeSTENBHOCTD CTPOEHUS CUCTEM CTPOEHHS CHCTEM CTPOEHHSI OPTaHOB U CUCTEM npenaparsl
BHYTPCHHHUX OpPraHOB BHYTPCHHUX OPraHOB OpraHoB C HX Q)YHKHI/IHMI/I u «3eMHOBO IHBIC)

BHYTPEHHHX OPTaHOB
36MHOBOJIHBIX

3€MHOBO/IHBIX I10
CPaBHEHHIO C
KOCTHBIMHU PBHIOAMHL.
CxoncTBO CTpOEHUS
BHYTPEHHHUX OPTraHOB
3eMHOBOJIHBIX U PbIO

3€MHOBO/JHBIX I10
CpaBHCHHIO C
KOCTHBIMH pI:I6aMI/I

cpenoii oOuTaHus.

CpaBuuBath,  00001IaTH
uH(pOpMaIMI0O O CTPOCHUH
BHYTPSHHHIX OpraHoB

ampubuii u peid, nenathb
BBIBOJIBI.

Onpenensts yepTs 6osee
BBICOKOM OpraHu3aIiu
3€MHOBO/IHBIX 110 CPABHEHUIO C
peIOaMu
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BHytpenHee ctpoeHue u

KHU3HECACATCIIBHOCTD
MMPCCMBIKAIOIINXCS

CX0JICTBO U pa3uuus
CTPOCHHUS CUCTEM
BHYTPEHHUX OPraHOB
TIPECMBIKAIOIIUXCS 1
3€MHOBO/IHBIX.

N3yuuts yepThl
CTPOCHHS CUCTEM
BHYTPEHHHUX OPTaHOB
MPECMbIKAIOIIUXCS TI0
CPaBHEHHUIO C
3€MHOBO/IHBIMH.

YcraHaBIuBaTh B3aHMOCBSA3b
CTPOCHHMSI BHYTPEHHUX OPTaHOB
¥l CHCTEM OPTaHOB PENTHIINM,
uX QYHKIMH U CpeJIbl
oburanus.

BRBISBIIATE UepThI Ooee

Brnaxusienpenaparsl
«IIpecMmbikaromuecs»




UYepThl
IPUCIIOCOOJIEHHOCTH
MPECMBIKAIOIIHXCA K
KU3HU Ha CYIIIE.
Pa3mHoxeHue u
pasBuTHE. 3aBUCUMOCTD
r0JI0BOT'0 JKU3HEHHOTO
UKJIA OT
TEMIIEPaTypHbBIX
yCIIOBUM

BBICOKOH OpraHu3aluu
TPECMBIKAIOIIUXCS 110
CPaBHEHHUIO C
3€MHOBOJHBIMHU.
XapakTepu30BaTh MPOIIECCHI
Pa3MHOXKEHHS 1 Pa3BUTHSA
JICTCHBIIEH y
MIPECMBIKAIOIIUXCS.
Hcnoap3oBaTh
MH(OPMAIMOHHBIE PECYPCHI
JIJ1S1 TIOATOTOBKM MPE3CHTAINN
TPOEKTA O TOZI0BOM KU3HEHHOM
[UKJIE peNTUIInii, 3260T€ O
IMOTOMCTBE

15 Oo6was BzaumocBs3b BHemHero | M3yunts B3auMocBs3b XapaxTepu3oBaTh Yyueno
XapaKTepUCTHKA CTPOCHUS U BHELIHETO CTPOCHUS U 0COOEHHOCTH BHEIIHETO [Ituupt, Ilepss nTuip,
KJ1acca. HpI/ICHOCO6HCHHOCTI/I HpI/ICHOCO6HCHHOCTI/I CTPOCHMA ITHUI] B CBA3U C UX MUKPOIIpEInapaTsl
BHemnee ctpoenue nTHI K mosieTy. Tumsl ITHUL K IOJIETY HPUCTIOCOOIECHHOCTBIO K «Ilepbst mTUI»
TTHIL TepbeB U UX QYHKIHH. nonery. OOBACHATb CTPOSHHUE U

Yepts! cxoncTBa 1 byHKIIN
pa3nuyMs NOKPOBOB NIEPbEBOT0 NIOKPOBA TeNa ITHII.
IITHIL] ¥ PEITHINMN. VYcraHaBIMBaTh YEpThI CXOACTBA
¥ Pa3uYuUs MOKPOBOB ITHL] U
Jlabopamopnas penTunui.
padomalNe 6 V3ydath 1 ONHCHIBATH
«Buemrnee 0COOEHHOCTH BHELIHETO
CTPOEHHE MTHUIIBL. CTPOEHUSI NITUL] B XOJIE
Crpoenne BBINIOJHEHHS J1a00paTOPHOH
HIEPHEB) paboTHI.
Cobmroath mpaBuaa paboTH B
kaOuHeTe, 00paIeHus ¢
11ab0paTopHBIM 000PYHOBAHHEM

16 OnopHo-/BUTaTeNbHAS M3meHenus cTpoeHus W3yuntb 0cobeHHOCTH YcTaHaBIMBaTH B3aUMOCBSI3b Ckener

cucTeMa MTHULY CKEJIeTa NTHL B CBA3H C CKeJleTa NTHUIIbI, BHEILHETO CTPOCHUS U CTPOCHHS rony6s

TPUCTIOCOOJICHHOCTRIO
KITOJICTY.
OcobenHocTn
CTpOCHUS
MYCKYJaTyphl U €¢

CBA3aHHBIC C IIOJICTOM.

CKeIleTa BCBSI3HU C
MPUCTIOCOOTEHHOCTBIO K
MOJIETY.

XapakTepu3oBaTh CTPOCHUE U
(yHKIME MBIIIEYHOM CHCTEMbI




Gynxuyn. [Tpuannbt
CpacTaHus OT/EIIbHBIX

KOCTEH cKelleTa IITHIL.

Jlabopamopnas
pobomaNe 7
«Ctpoenue ckenera
OTUIBI

IITHUIIL.
M3y4ath 1 OMHUCHIBATH CTPOCHKE
CKeJeTa MNTHIBI B MpoIecce
BBITIOJIHEHUS  J1A00PaTOPHOH
paboTHL

Cobmroath mpaBuia paboTH B
kabuHere,  oOpameHus ¢
nabopaTopHBIM 000PyI0BAaHUEM

17

BuyTpenHee ctpoeHue
MJICKOITUTAIOIINX

OcoOenHoctu
CTPOEHHUS ONIOPHO-
JIIBUTATEIbHOU
CUCTEMBI. YPOBEHb
Opranu3anuu
HEPBHOM CUCTEMBI
0 CPABHEHUIO C
IPYTUMU
MI03BOHOYHBI- MU.
XapaKkTepHbIe YepPThl
CTPOECHUSA
NUIEBAPUTENBHON
CHUCTEMBI KOTIBITHBIX
U TPBI3YHOB.
VYcnoxHeHue

CTpOEHUS u

byHKIUH
BHYTPEHHHX
OpraHoB.

Jlabopamopnas
paboma

Ne§

«Crpoenue ckenera
MITEKOITHUTAFOIITHX

N3yuuts ckener u
BHYTPEHHEE CTPOCHHUE
MJIEKONUTAIOIINX.

OnuceiBaTh XapaKTepHbIE
0COOCHHOCTH CTPOCHHS H
GbyHKIUH omop-

HO -7IBUTATEeIbHON CHCTEMBI,
VICIIOJIB3YSl TPUMEPBI
KUBOTHBIX Pa3HBIX CPEI
oOuTaHus.

[IpoBouTh HaOMIOACHUS U
(UKCHPOBATh UX PE3YIBTATH B
xoze BBITIOJTHEHHS
nabopaTopHOM pabOTHI.
XapakTepu30BaTh
0COOEHHOCTH CTPOEHHUS

CHCTEM BHYTPEHHHX OpPIaHOB
MJIEKOTTUTAIOIIUX T10
CPaBHEHHIOC PENTHIMAMU.
ApryMeHTHPOBATh BBIBOJIBI O
IPOTPECCHBHOM Pa3BUTUN
MJIEKOTTUTAFOIIINX

Cobmoath paBuiia paboTH B
kabuHeTe, OOpaIIeHus ¢
1a00paTOPHBIM
00opyIoBaHUEM

Biraxxubeienpenaparsl
«Kpomk», ckener
MIICKOIIMTAIOLIEr O




TemaTtudeckoe TUIaHUPOBAHUE 0OPA30BATEIILHOU TIPOTPAMMBI

eCTeCTBeHHOHay‘IHOﬁ HaIIpaBJICHHOCTHU IIO0 OHonoruu B 8 Kjaccec

BBenenue

Yacte 1. O6mmii 0630p opraHu3Ma yenoBeKa

Yacts 2. OHOpHO-,I[BI/IFaTeJ'IBHaSI CHUCTCMa

Yacte3. KpoBb kpoBOOOpaleHue
UYacts 4. JIpixanue

Yacts 5. [IumeBapenue
Yactp 6. OOMeH BellecTB
Yacts 7. Beinenenue

Yacte 8. Koxa

YacTp 9.9H10KpHHHAS cCUCTEMA
Yacts 10. HepBHas cucrtema
Yacts 11. Opransl uyBCcTB

Yacte 12.Briciias HepBHast JesITEIBHOCTD

«bHMOJIOI'MA. HEJIOBEK»

HUCIIOJIB30BaHUEM 060py,I[OBaHI/I$I OCHTpa «Touka pocCTa»

/1

Tema Conepxxanne

[leneBas
yCTaHOBKa

ypoKa

Komn-80
JacoB

OcHOBHBIE
BUJIBI ICSATEILHOCTH
o0ydJaronuxcsi Ha

ypoKe

Hcnonb3oBanue
obopynoBaHue




Knerka: ctpoenue,
XUMHYECKUH COCTaB
Y JKU3HECSTENb-

HOCTb

CrtpoeHue opraHu3Ma uesoBeKa:
KJICTKH, TKaHH, OPTaHbI,
CHUCTEMBI OpraHoB. MeToibl
M3YUCHHUS JKUBBIX OPraHU3MOB:
HaOM0IcHNEe, I3MEPEHHE,
9KCIIEPUMEHT.

Jlabopamopnaa padoma Nel
«JleiicTBue hepmMeHTa KaTanasbiHa
HEPOKCH BOJOPOI»

N3yuuts cTpoenue,
XUMHYCSCKHI
COCTaB KJICTKH TaK
e MPOLECChI
KU3HEICATEILHOCTH

HasbiBath OCHOBHBIE
YaCTH KIIETKH.
OnuceiBaTh QyHKIUH
opraHou1oB. OOBSACHATH
HOHATHE «(EPMEHTY.
Paznmuuate npouecc pocra
U TIPOLIECCPA3BUTHSI.
OnwuceiBathb mporecce
JIeTICHHUS KIICTKH.
Beimonusate
11a00paTOPHbIil OIIBIT,
HaOJI0/1aTh
HPOUCXO/IALINE SIBICHUS,

Muxpockon 1ugpoBoii,
MHUKpOTpenapaTsl,
nabopaTtopHoe
o0opynoBaHue




(hUKCHpOBATh Pe3yNbTaThI
HaOJII0/IcHUS, JENATh
BBIBOJIBI.

Cobmroath npasiia
paboTel B KaOuHETE,
oOpareHus ¢
1abopaToOpHBIM
00opy10BaHUEM

Txauu

CTpOCHI/IC Opranru3Ma 4CJI0BCKa:

KJIETKH,
TKaHH, OPraHbl, CUCTEMBI
OpraHoB. MeTobl M3y4YeHHs
’KHBBIX OPIraHU3MOB:
HaOJII0IEHHE,

V3MEPEHNE, IKCIIEPUMEHT.

0000IMTE 1
YIIyOUTh3HAHUS
y4YaImxcs 0 pa3HbIX
BHJIaX ¥ THIIOB
TKaHCH YeIoBeKa

Onpenensarb MOHATHS:
«TKaHbY, «CUHAIICY,
CHEUPOTIIUSI».
HaspiBaTh THIIEI 1
BHUJIBI TKaHEU
IT03BOHOYHBIX
JKMBOTHBIX.
Pa3nuyare pasHble BUIIBI
¥ TUTIBI TKAHEH.
OnuceIBaTh
0COOCHHOCTH TKaHEH
Pa3HBIX THIIOB.

Muxkpockorn 1uppoBoi,
MUKpOIPENapaThl TKaHeH

Ckener. Ctpoenue,
COCTaB | COETMHEHNE
KOCTEH.

Omopa u aeuxenne. OnopHo-
JIBUTATEIIbHAS CHCTEMA.
MeTonpl H3yUeHHS KUBBIX
OpraHu3MOB:HAOIIOICHHE,
HU3MEepEeHHe.

Jlabopatopras pabota N2
«CTtpoeHnue

KOCTHOM TKaHW»
JlabopatopHas pabota

Ne3

«CocraB KocTei»

N3yuuts
CTPOEHHE, COCTaB U
THIIBI

COCIMHEHHUS
KOCTe!

HasbiBath yactu
ckenera. ONMKUCKHIBAThH
(GYHKIIMM CKeJleTa.
OnuceiBaTh CTpoeHUE
TpyO4aThIX KOCTEH U
CTPOEHHUE CyCTaBa.
PackpbiBaTh 3HaueHUE
HaJIKOCTHHITBL XA,
CYCTaBHOHU CYMKH,
ry04aToro BemecTBna,
KOCTHOMO3IOBOM
MOJOCTH, 5KEIITOTO
KOCTHOT'O MO3ra.
OOBACHATDL 3HAYECHHE
COCTaBHBIX
KOMIIOHEHTOB
KOCTHOM TKaHH.
BremonaaTs
1ab0OpaTOpHBIE OTIBITHI,
(buKCUpOBaTh.

Pabora ¢

MyJsDKOM «CKeJeT 4enoBeKay
n1abopaTopHoe
obopynoBaHue

IS IPOBEICHHUS

OIIBITOB.




CKeJeT rojioBel U

Ckernet roJioBbl U TYJIOBHIA.

W3yuuts crpoeHue
1 0COOEHHOCTH

OnuceIBarh ¢

Paborac mynsxom «Ckener

TYJIOBHIIA CkerreT KOHEYHOCTEH. HOMOIIBIO YeNIOBEKa» DIEKTPOHHbIE
Ctpoenue ckeneta nosicoB CKEJIETar0JIOBLI U WITOCTpaluu B TaOJIUIBI U [IJIAKATH
KOHEYHOCTE, TYJIOBHINA yueOHHKE CTPOCHHE
BEPXHEW U HUKHEN uepena. Hasersarh
KOHEYHOCTEH OT/IEJIbI TI03BOHOYHHUKA
Y YacTH ITO3BOHKA.
PackpbiBath 3HaueHuE
yacTein
MO3BOHKA.
OOBICHATE CBA3b
MEXJTy CTPOCHHEMH
GbyHKIUAMU
MO3BOHOYHHUKA,
IPYIHOU KIIETKU
Ckeret CkeJeT KOHEYHOCTEHN N3y4uts Hasemars gacTi PaGora c
KOHEYHOCTEH Crpoenne CKEJICTa MOsACOB CTpPOCHHUE CBOOOTHBIX MyskoM «CKener
KOMCHHOCTEH, BEPXTCH U CKereTa MosiCoB KOHEYHOCTEH U TMOSCOB | YeoBeKa» DIEKTPOHHBIE
EII;II);(;ZI;?;;IEHSTC;S;HH U CBOOOIHBIX KOHEUHOCTEH. TaOJIMIIBI U IJIaKaThI
IUIEYEBOTO MOSICa» KOHCHHOCTEH OnmceiBath ¢
MOMOIIBIO

WIUTIOCTpAlui B
yueOHHUKE CTpOEHHE
CKeJIeTa KOHEYHOCTEH.
PackpeiBaTh Npu4nHy
pa3Iu4us B CTPOCHUU
H05ICa HU)KHUX
KOHEYHOCTEN Yy
MYKYMH U JKEHIIUH.
Briasnsars
OCOOEHHOCTH CTPOEHHUS
CKeJleTa KOHEUHOCTEH B
X0/1€ HaOIIoAeHNS

HaTypaJIbHBIX
00BEKTOB
ITepBas moMonp Onopa u asuxenue. OnopHo- N3y4uTh IPUEMEI Onpenensith Pabota c
IIpHu TpaBMax: JABUTaTeIbHAas CUCTEMA. MIEPBOI TOMOIIH B ITOHATHAA. MyJspkoM «Ckenet
PacTAKCHUH [TpodunaxkTukaTpaBMaTHU3MA. 3aBHCHMOCTH OT «PacTAKEHUED, qegOBeKa» DIIeKTPOHHBIE
CBA30K, BBIBUXAX «BBIBUX»
) [lepBas momomib npu BHIa TPABMBL > TaOIUIIBI U MJIAKATHI
CyCTaBOB, «IIEPETOM».




IepeiaomMmax KoCTel

TpaBMax OIIOPHO-
HBHFaTeHBHOﬁ CHCTEMBI

HassiBaTh npu3Haku
Pa3IMYHBIX BUJIOB
TpaBM CYCTaBOB U
KOCTEH.

OnuceIBaTh MPUEMBI
MEepBOM MOMOIIMB
3aBHCHMOCTHU OT BHJIA
TpPaBMBl.
AHanuzupoath U
000011aTh
nH(pOpMaLIHIO O
TpaBMax OIOPHO-
JBUTATEILHOU
CHCTEMBI U ITpUeMax
OKa3aHUs NepBOU
MTOMOIIH B XOJI€
pa3paboTKu U
OCYIIIECTBIICHUS
rOJI0BOT0 MPOEKTa
«Kypcsl nepBoii
MTOMOIIH

JIA
IMMKOJIJBbHHUKOB

Ormopa u IBUKEHHE.

OrnopHo-aBUTATETBHAS
cucrema. MeToibl U3y4eHHs
’KUBBIX OPTraHU3MOB:
HaOIfoIeHNe, U3MEpPEHUE,
IKCIIEPUMEHT.

PackpbITh CBA3B
byHKIMH 1
CTPOEHMs,a TAKKe
pasIuuui MEXIy
IJIAJKAMU U
CKEJIETHBIMHU
MBIIIAMHU
YEJI0BEKa.

PackpeiBath CBS3b
(GYHKIIUU ¥ CTPOCHUS
Ha IpUMepe pazInyui
MEXIY IaIKUMU U
CKEJICTHBIMU
MBIIITIAMH,
MHUMHYCCKUMH U
JKeBaTEIbHBIMU
MBIIIIAMH.
OnuceIBaTh C
ITOMOIILIO
WJUTIOCTPALINI B
y4eOHHKE CTPOCHHE
CKEIJICTHOM

Muxkpockor nudpoBoi,
MUKpOIpenaparsl
MBIIIEYHON TKaHU.
DNEeKTPOHHBIETA0UIIBI

Pa6Gora MsIg

Onopa u aBnxenne OnopHo-

OOBIACHUTH

Ornpenenstb NOHATHS
«MBIIIIIBI-aHTa-

[udposas mabopaTopust




JABUIraTcCjibHasA CUCTEMA.
MeTOZ[LI U3YUYCHHUA KUBBIX
OpraHnu3MoOB: Ha6J'II-OI[€HI/Ie,
HU3MECPECHUE, DKCICPUMEHT

MEXaHU3M padOThI
MBIIII] U TIPHYHHBI
HACTYIUICHHS
YTOMJICHUSI.
CpaBHUTH
JUHAMHYECKYIO U
CTaTUYECKYIO
pabory

TOHHCTBI,
«MBIIIIBI-
CHUHEPIHUCTBI».
OOBACHATH YCIOBHS
ONTHUMAaIbHOH
paboThI MBIIIII.
OnuceIBaTh IBa BUIA
pabOThI MBIIIIII.
OOBACHATH IPUYNHBI
HACTYTUICHUS
YTOMJIEHHUS MBIILI] U
CpaBHUBATh
JTMHAMHYECKYIO 1
CTaTUYECKYIO paboTy
MBI TIO 3TOMY
MIPU3HAKY.
®opMyIMpOBaTh
MpaBUJIa TUTUEHBI
(bU3HMUECKUX HATPY30K

1o GU3HOJIOTUH (JATIUK
CHJIOMED)

BHyTpennss cpena.
3HaueHUE KPOBU U
€e COCTaB

Tpancmopr BemecTs.
BryTpeHnHss cpena Opranusma,
3HAYEHHUE €€ MOCTOSHCTBA.
KposeHocHas 1 1umMpatuyeckas
cucteMsl. KpoBb.

Jlumdba. MeTozibl H3ydeHUS KUBBIX
OpraHU3MOB:

Ha0JTI0IeHHe, N3MEPEHHE,

N3yunuts
BHYTPEHHIOK Cpejy
opraHusma
4eJ0BeKa, e¢
CTPOEHHE, COCTaB U
byHKIUY.

OmnpenensTs MOHATHUS:
«TOMEOCTa3»,
«(hopMeHHbIE
AIIEMEHTHI KPOBUY,
«IIazMan,
«aHTUTEHY,
«aHTHUTEIO».
OOBACHSTH CBA3b
MEKIY TKAaHEBOI
KUIKOCTHIO, TUM(DOi
U IUTa3MOU KPOBH B
OpraHu3Me.
OnuceiBaTh
(GYHKIIMHN KPOBHU.
HaspiBatb

byHKIMHA
SPUTPOLIUTOB,
TPOMOOIIUTOB,
JIEHKOIIUTOB.

Muxkpockon ¢ poBoH,
MHUKpPOIpEenapaTsl
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JIBIKEHME KPOBU
IIOCOCYIaM.

TpaHcoOpT BEIIECTB.
Kposenocnas u
auMdaTHUEcKasi CUCTEMBI.

N3yuuts
IIPUYUHBI
JBYKEHUS

OnuceIBaTh ¢
IIOMOIIIBI0
WIUTIOCTpAIUil B

[{udposas nadbopaTopus
o
duznonoruu (IaTIuK




KpoBsiHoE 1aBiIeHHE U ITYJIBC. KpOBHU 110 yueOHUKE CTPOEHHE 4yCoO)
Meroasl U3y4eHus KUBBIX cocynam. CCpAMa urpomnecce
OpraHM3MOB:HAOIIIOIEHHE, CCPACHHBIX
U3MEpEeHHE, IKCIICPUMEHT. COKpAIIECHUH.
[pakTrueckas pabota CpaBHUBATb BH/IbI
«Omnpenenenne YCC, KPOBEHOCHBIX CO-
CKOPOCTH KPOBOTOKAY, CYJIOB MEXIY
«HccnenoBanue CO00ii.
peieKTopHOro npuToKa OnuckiBaTh CTPOEHUE
KPOBH K MBIIIIaM, KPYTOB
BKJIIOYUBIIUMCS B paboTy» KPOBOOGPAIICHISL.
[Tonumars paznudue
B UCIOJIb30BaHUU
MPHJIAraTeIbHOTO
«apTepuanbHbIN»
OPUMEHHUTEIIBHO K
BUIy KpPOBH H K
cocyaam

11 Perynsuus paboTs KpoBenocnas u N3yuuts paboty PackpeiBath moustust: | Lludposas nabopaTopus
ceplma M CoCyJIoB. TuMQaTHIeCKasi CHCTEMBI. cepara ot «TPEHUPOBOYHBIH 1o (usnonsorun
I[Ipenynpexaenue Bpen tabakokypeHwusi. buznuecKux s dexTy,
3a60JIeBaHUMH MeTo1bl H3ydICHHS HaArpy30K U «(yHKIIMOHANbHAS
Cepia U COCyI0B. BIIUSHUSA npoday, «IaBsIas

HETaTHUBHBIX MOBSI3KAY,
COKTYTY.

12 O06o0mmenue 1o VKperuieHne 310poBbs. Bocruranue Pasnuuate nmpusHaku [udposas naGoparopusno
Teme 3 Bnusxue (bgnnqecm/lx OepeKHOTO Pa3IHYHBIX BUJIOB dmsnonormu (marank YCC
e Ty | Sy
(bqueCKHVX U3y4eHHUs )I?I/IBLIX OpFaHI/ISf/IOBZ 3;10pogbfo, HSIBI;IOCII;;E?;B ’ AABIICHIA)

YHPKHCHWH Ha Ha0O/IeHHE, H3MEpEHHE, NPUBHTHE WILTIOCTpALHii B

CepAEeYHO-COCY-




JUCTYIO CUCTEMY

sKcrepuMeHT. [IpakTuueckas
pabora:

«DyHKIMOHATbHASA CEPIEUYHO-
cocyaucras npoda»

UHTEpeca K
W3Y4YEHUIO
npeaMera.

y4eOHUKE MepbI
OKa3aHUs NIePBOi
MOMOIIIH B
3aBUCHUMOCTH OTBHJIA
KPOBOTEUYECHHUSI.
BhINONHATE ONBIT —
Opath QyHKIHO-
HaJIBHYIO MPOOY;
(bUKCUPOBATH
pE3YJIbTaThI;




MIPOBOJUTD
BBIYHCIICHHUS U JIe1aTh
OLICHKY COCTOSIHHS
cep/ia nope3yibraram
OTIBITA.

Cobmtonats npasuna
paboTsl B KabuHeTe,
oOpareHus ¢
1a60paTOPHBIM
000pyTIOBaHUEM.
AHanuzupoBath U
000011aTh
UHDOPMALHIO O
MTOBPEXKICHUX
OpPraHoB KPOBEHOCHOI
CHCTEMBI U TIPHEMax
OKa3aHus NepBOH
TTOMOIITA
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CtpoeHue erKux.
['a3000MeH B JIETKHX
" TKaHAX.

Jlpixanue. JIpixarenpHascucTeMa.

I'a3000MeH B JIETKUX U TKAHSIX.
Metonpl u3yueHus KuBbIX
OpraHU3MOB: HaOIMOCHNUE,
U3MepeHue,

HKCTIEPUMEHT.
JlaboparopHas pabota

No6 «CocTaB BABIXaEMOT0 U
BBIJIBIXaEMOT0

BO3J1yXa»

N3yuuts
CTpOCHHUE
JETKUX U
MEXaHU3M
razoo0MeHa.

OnuceiBaTh CTpOEHUE
JIETKHX YeJio- BeKa.
OOBsICHATD
HpEUMyILIECTBA
aJIbBEOJISIPHOTO
CTPOEHHS JIETKUX O
CPaBHEHHUIO CO
CTPOEHHUEM JIETKHX Y
MpeACTaBUTENEN
JPYTUX KJIacCOB
IT03BOHOYHBIX
KUBOTHBIX.
PackpsiBaTh ponb
reMorioonHa B
razoo0OMeHe.
BeinonsaaTe
7Ta00paTOPHBIA OIBIT,
JieTaTh BBIBOJ 110
pe3yJbTaTam OIbITa.

Hudposas nabopatopusmno
SKOJIOTHH (JaTYUK OKHUCH
yTIIepoAa,KUCIOpOIa,
BJIQKHOCTH )




CobroaTh paBuIia
paboThI B KaOMHETE,
oOparreHus ¢

J1a00paTOPHBIM
obopynoBaHueM
14 JIbixaTenbHbIe Jlpixanue. J[pIxaTenpHasCHCTEMA. Cdopmuposath OnucpiBaTh QYHKINN [udposas madoparopus
JBIKECHUA Bpex tabakoxypenus. MeTozbl 3HaHUA O muapparmel. Haspisats 1o (PU3HONOTHH (IaTIHK
U3Y4EHUS KUBbBIX MEXaHU3Me OpraHsl, y4aCTBYIOIIHC YacTOTHI JbIXaHUS)
OpraHu3MOB: HaOII0ICHHE, ABIXATEJbHBIX %i?gg;;;;ﬂblxa}lm'
M3MEPEHNE, IKCTICPUMERT. JBIKCHHH, 6ODATOPHELH OIEIT
Jlabopatopnas pabota Ne7 pa3BHUBaTh HATOTOBOH (WK
«JIpIXaTeNbHbIC TBKCHUSD TIOHATHC M3rOTORJICHHOM CaMo-
PeryJisiiys AbIXaHus. «ra3000MeH. CTOSITENBHO) MOJICITH,
Ha0J10/1aTh
MIPOUCXOISIINE
SBIICHUS U
ONHCHIBATH POIECCHI
BJIOXA U BBIIOXA.
CoOmromath mpaBmia
paboThl B KaOHHETeE,
obOparteHus ¢
1a00paTOPHBIM
o0opyaoBaHreM
15 bonesnu opranos ['Mruena opraHoB JbIXaHUSL. [To3HaKOMUTECS PackpeBate  monstue| Lludposas mabopatopus
JBIXaHUS 3aboneBaHus OPraHOB JbIXaHHS C OCHOBHBIMH (OKU3HCHHAS 10 KOJIOTHUU
Y UX IPEAYNPEKICHUE. BHUIaMU €MKOCTb JICTKUX».
Wn¢exunonnslie 3a001eBaHus 3a0osieBaHui OOBACHATH CyTh
OpraHoB OTIaCHOCTH
AbIXaHus, 3a00IeBaHUS
BBISIBUTH MTyTH TPUIITIOM,
TyOepKyI€30M
JCTKUX, paKkoM
JICTKUX.
16 3HaueHre MUILHA [Turanue. [Tnmerapenue. N3y4uth 3HaYCHUE Onpenensarts NOHATHE DNEeKTPOHHBIETAOIHIIBI U
Hee COCTaB [TumieBapuTensHas cucTeMa. U CTPOCHHE «MIULIEBapEHUEY. TUTaKaThI.
MeTobl U3yUeHHS KUBBIX Pa3MUYHBIXOPTAHOB OnuceiBaTh ¢ MOMOIIBI0 | [[udposas 1abOPaTOPUAIIO
OpraHU3MOB:HAOIIOICHHUE, MUIICBapCHUS. WJUTIOCTPALIUI B sKosoruu(aaTauk pH)

M3MEpEeHNE, SKCIIEPUMEHT.

y4eOHHUKE CTPOCHHUE




I[Ipaktuueckas padoTa:
«OrmipezieneHre MecTo-
TIOJIOXKCHHS CITFOHHBIX JKEIe3»

MUILEBAPUTEITHHON
CUCTEMBL.

HaspiBate (yHKIMN
Pa3IUUHBIX OPraHOB
MUIIEBAPEHUSI.
Hasreisath MecTa
BIIAJIEHUS
MUIIEBAPUTETHHBIX
Keaes B
MHIICBAPHUTEIBHBIN
TPakKT.

BoImoaHATE OMBIT,
CpaBHUBATH
pe3ynbTaThl
HAOJIFOAEHHUS C
OIMCaHUEMB
yueOHHUKe
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[TumeBapenue B
POTOBOI TOJIOCTH U
B XKEITYyJIKE

[Turanue. IInmesapenue.
[InmeBaputenpHas cucrema.
MeTomb! u3ydeHus KUBBIX
OpraHU3MOB:HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT.
JlaGoparopnas pabota Ne 8, 9
«JlericTBre

(epMEHTOB CIIOHBI Ha
Kpaxmai», «Jlencrue
(hepMEHTOB KENyI0UHOTO
coKka Ha OelKu

PackpsiBath
(GyHKUMK CIIOHBI U
KEITyJOYHOTO COKa
JUISL nporecca
MUIIEBapEHUsl.

PackpriBath QyHKINHI
ciroHbl. OTUCHIBATH
CTPOEHHE JKETyJOUHON
ctenku. Ha3piBaTh
aKTHBHBIE BEIIIECTRA,
JEMCTBYIOIINE HA
MUILIEBOM KOMOK B
JKEITyJIKe, U UX
(GYHKIIH.
BeIimoaHsTh
71a00paTOPHBIE OTBITH,
HaOJIFOJaTh
MIPOUCXOISIIIHE
SBJICHUSIH J€1aTh
BBIBO/JI 110 Pe3yJibTaTaM
HaOIIOIEHUH.
Cobmonath npasmia
paboThI B KaOMHETE,
oOpareHus ¢
71a00paTOPHBIM
00opyoBaHuEM

Hudposas naboparopus
10 SKOJIOTHH (JaT4YHK

pH)
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Hopmel nuTanuns

PanmonansHoe nuTaHue.
Hopwmbl 1 pexumM nutanus.
Meronbl n3y4eHus
KUBBIX OPIraHU3MOB:

Y CcTaHOBUTH
3aBUCUMOCTD
MEXAYy  THUIIOM
ESITENLHOCTHA

Onpenensats NOHATHS
«OCHOBHOIOOMEH»,
«OO0IINA 0OMEHY.
CpaBHMBATh OpraHU3M

[udposas maboparopust
o (pu3nosoruu (JaTINK
9acTOTHI

neixanus, YCC,




HaOIoIeHNe, N3MEPEHHE.
I[IpaxkTnueckas pabdora:
«Omnpenenenue
TPEHUPOBAHHOCTH OpraHU3Ma
10 (QYHKIIMOHAJIEHOU
pobe»

yeJIo- BEeKa |
HOpMaMu
MUTAHUS, Yepe3
OCHOBHEIE
[MOHATHS:
«OCHOBHOH
0o0MeEHY,
«oO01IMit 0OMEHY.

B3pOCIIOTO U peOCHKA
10 TTOKA3aTeNIsIM
OCHOBHOTOOOMEHA.
OOBACHATH
3aBUCUMOCTh MEXTY
THIIOM JICSITEILHOCTH
YeIIoBeKa U
HOpPMaMH MTUTAHUS.
IIpoBonuTh
OIICHUBAHHE
TPEHUPOBAHHOCTH
OpraHms3ma ¢
TIOMOIIIBIO
(YHKITMOHATTLHOM
poObl, PUKCUPOBATH
pe3yJbTaThI U JIeNaTh
BBIBOJI, CPaBHUBAs

apTepUaIbHOTO JABJICHHUS)

IKCIIEPUMECHTAIILHBIC
JaHHBIC C
ATAJIOHHBIMU
19 Ponb xoxu B Ponb koXu B TEpMOpPETYJIAIUH. PackpsiBath Knaccudunuposatsh [{udposas nadbopaTopusmo
TEPMOPET YU 3akajauBaHHE. pOJIb KOXH B MIPUYUHBI Q)HSHOHOFI/II/I JaTYHuK
Okazanue TepBOi MOMOIIN TepMOperyJs- 3a60MEBAHMI KOKIL TeMIEePaTyPbIU BIaXKHOCTH)

IpU TEMJIOBOM U COJIHEYHOM
yaapax

nun. ONnuceBaThH
MIPUEMBI IEPBOI
TTOMOIIIH TIPH
TEIJIOBOM U
COJTHEYHOM

ynape.

HasbiBath mpu3Haku
0Xora,

00MOPOKEHUS KOXKH.
OmnuceIBaTh MEPHI,
MIPUMEHSICMBICTIPH
0Xorax,
00MOPOKEHHUSIX.
OmnuceIBaTh
CHUMIITOMBI
CTPUTYIICTOJTHIIIAS,
YECOTKH.
HasbiBath Mepbl
npOQUIAKTUKA
UH(EKIIMOHHBIX
KOXHBIX 3a00JIEBaHUHN.
OnpenensaTsb NOHIATHE
«TEePMOPETYIISIIHS.
OnuceIBaTh CBOICTBA




KOKH, TTO3BOJISIOIINE
€l BBINIOJIHATH
(dbyHKIIHIO OpraHa
TEPMOPETYJISALINH.
PackpbiBaTh
3HaYCHUE
3aKaMBAHUS IS
opraHusma.
OnuchIBaTh BUABI
3aKaJIMBAIOIINX
poLeayp.

HasbiBath npusHaku
TEIUIOBOIO ynapa,
COJIHEYHOTI'O yzapa.
OnuceiBaTh MPUEMBI
MepBOM TOMOIITU
IpH TEIJIOBOM yIape,
COJIHEYHOEY1ape.
AHan3npoBath U
000011aTh
UH(DOPMALHIO O
HapyILIEHUAX
TEPMOPETYJISALINH,
MTOBPEKICHUIX KOXKU
U TIpUeMax OKa3aHus
NIEPBOM MOMOIIHU
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ABTOHOMHBIII OTZEN
HEPBHOU CHUCTEMBI.
HelporymopanbHas
perymsnus

HeliporymopanbHas perysnus
MPOLECCOB KU3HEAEATEILHOCTH
opraHusma

N3yunth
CTPOEHHE U
3Ha4YCHUE
ABTOHOMHON
HEpPBHOU
CHUCTEMBI

HaspiBatb
0c00EeHHOCTH pabOoThI
ABTOHOMHOI'O OT[elna
HEPBHOU CHUCTEMBI.
Paznuuarts ¢
MTOMOTIIBIO
WILTIOCTPAIKB
yueOHUKe
CUMIIATUYECKUHN U
napacUMIaTHYECKUI
MOAOTEIbI
aBTOHOMHOT'O OTJIeJa
HEPBHOI CUCTEMBI 110
0COOEHHOCTSIM

Ludposas naboparopus
10 PU3UO0JIOTUN

JaTYMK apTepUATbHOTO
naBiieHus (yabca)




CTpOCHHUSI.
Paznuuate
NapacuMIaTUYECKUi U
CUMITaTUYECKUI
MOAOT/IEIbI TIO
0COOCHHOCTSIM
BIIASIHUS Ha
BHYTPEHHHEOPTaHBl.
OOBACHATH Ha
npuMepe peakiuy Ha
cTpecc
COTJIACOBAHHOCTh
paboTHI xKene3
BHYTpPEHHEW CEeKperun
Y OTJIEJIOB HEPBHOM
CUCTEMBI, pa3nyue
MEXy HEpBHOU U
T'YMOPaJIbHOU
peryJisiiuen mno
o011eMy xapakrepy
BO3JECHCTBUS Ha
OpraHu3M.
BBIMOTHATE OIIBIT,
Ha0I01aTh
MIPOUCXOISTIINE
MPOIIECCHI U
CpaBHUBATH
MOJTy4EHHbIE
PE3yIbTaThI OTBITA C
0KHJ1a€MbIMU
(omMcaHHBIMH B
TEKCTEY4eOHHKa)




Temarnueckoe rIaHUpPOBaHKUE 0OPa30BATEIBHOMN IPOTrPAMMBI
€CTeCTBEHHOHAYYHOW HaIpaBJICHHOCTH 1O Ouosoruu B 9 kitaccec
HCII0JIb30BaHUEM 00OpynoBaHus LieHTpa «Touka pocTta»

«OBIIME 3AKOHOMEPHOCTHU XXMN3HW»
Yactp 1. O0mue 3aKOHOMEPHOCTH KU3HU

Yactp 2. 3aKOHOMEPHOCTH KM3HH HA KJIETOYHOM YPOBHE

Yactp 3. 3aKOHOMEPHOCTH XKM3HUA HA OPTAHU3MEHHOM YPOBHE
Yacte 4. OCHOBBI TEHETHKU

Yacte 5.0CHOBBI CEIEKIIUU

Yactp 6. 3aKOHOMEPHOCTH TIPOUCXOXKACHHS U PA3BUTHS KU3HH HA
3emiie

Yacts 7.1IpoucxoxaeHue xKu3Hu

Yactp 8.3aKOHOMCpHOCTI/I B3aUMOOTHOILICHUI OpraHu3MOB U CPCIbI

Lenesas Kon- OcHOBHBIE BH]IBI Hcnonb3oBanue

Tema Copnepxanue y CTaHOBKa B0 NEATEIbHOCTH 000pyI0BaHUS

OKa
P 4acoB 00y4aroIuXcst Ha ypoKe «Touka pocta»




Muoroo6pasue
KJICTOK

O6o0mmenne paHee
M3Yy4EHHOTO MaTepHaia.
MHoroo0Opasue THTIOB
KJICTOK:
CBOOOTHOKUBYIIME U
o0pasyromye TKaHH,
MIPOKAPHOTHI,
3yKapuoThl. Poib
YUYCHBIX BH3YyUYCHHU
KJICTKH.
Jlabopamopnas

paboma Nel

«MHoroobpasue KIeTok
sykapuoT. CpaBHeHHe
PACTUTENBHBIX 1 KUBOTHBIX
KJIETOK»

N3yunts
MHOT000pa3ue
KJIETOK 9YKapuoT
Y BBISIBUTH
0COOEHHOCTb UX
CTPOCHUS
pa3HBIX 1IaPCTB

Onpenenars OTIMYUTENBHBIE
NPU3HAKU KJIETOK IPOKAPUOT
Y DyKapuoT.

[TpuBOAUTH IIPUMEPEI
OPraHU3MOBIIPOKAPUOT

U DyKapHoT.
XapakTepu3oBarThb
CYILECTBEHHBIE IPU3HAKH
KU3HEJEATCIIBHOCTH
CBOOO/IHOXKUBYILEHN KIIETKU
U KJIETKH, BXOJSLIEH B
COCTaB TKaHH.

HazbiBaTb MMeHa yuCHBIX,
TIOJIOKMBIIMX HAYaJIO
V3y4EHHIO KIIETKH.
CpaBHHBATh CTPOEHHUE
PACTUTEbHBIXH KUBOTHBIX

Muxkpockor 1udgpoBoid,
MHUKpOIpenaparsl.




KJICTOK.
OuKCcHpOBATH PE3YIIBTATHI
HAOJTIOCHHH 1 J1enaTh
BBIBOJIBL.

Cobmrozath npasuia padoTh! B
KabuHeTe, 00pamieHus ¢
71abopaTOpHBIM
000pyJOBaHUEM

XUMHUYECKHE
BEII[ECTBA B
KJIETKE

O6o06meHue panee
M3y4YEHHOTO MaTepHaa.
OcobeHHOCTH
XHMHYECKOTO COCTaBa
YKUBOM KJIICTKH H €TI0
CXOZICTBO YPa3HBIX
THIIOB KJIETOK.
Heoprannueckue n
OpraHUYECKUE
BEIIECTBA KJIETKH.
ConeprxaHue BOJIBI,
MUHEPANBHBIX CONEH,
yTJIEBOJIOB,

JIUIUO0B, OCIIKOB B
KJIETKE U oprausme. Mx

N3yuuts
XUMHYECKUHI
COCTaB Yy pa3HbIX
THIIOB KJIETOK.

Pasnuyate 1 Ha3bIBATH
OCHOBHBIEC HEOPIaHHYECKHUE
U OPraHU9eCKHe
BEIECTBA KIETKH.
OObACHATH QyHKIUH
BO/IbI, MHHEPAITbHBIX
BCIIECTB, OCIKOB,
YTIICBOJIOB, JIUITUJIOB U
HYKJICHHOBBIX KUC- JIOT B
KJIETKE.

CpaBHHBATh XUMHUICCKHIA
COCTAaB KIJIETOK JKMBBIX
OPTaHU3MOB U TeJNl HEXXUBOU
MIPUPOJIBI, ACTIATh BEIBOIBI

Mukpockor nudpoBoi,
nabopaTopHOe
00opyI0BaHUE 10
U3YYCHUIO
XUMHUYECKOIO COCTaBa
KJIETOK

(GyHKIIUUB
JKU3HEIEATEITHOCTU
KJIETKU
CrpoeHue KIeTkH CrpyKkTypHBIE YacTn N3yuuts Pasnnuars OCHOBHBIE YacTH [udpoBoit MUKpOCKOI U
KJIETKU: MeMOpaHa, byHKIUN kierku.HasbiBate n TOTOBBIE
AP0, LUTOIIIa3Ma ¢ OpraHoUIOB OODBACHATH CYILIECTBEHHBIE MHUKpOIIpenaparsl
opranougamMu u KJICTOK, BbI- NPU3HAKK BCEX YacTen
BKJTIOUCHUSIMU. SIBUTh UX ki1eTku. CpaBHUBATD
OpraHonp! KJIETKU U OTIMYUTEIIbHBIE OCO6eHH(3CTH KIIETOK
ux QyHKIHUN OCOOEHHOCTH. pacTeHUH U )KUBOTHBIX
MemOpaHHbIE U Beigenate ¥ Has3bIBaTh
HEMeMOpaHHbIE CYyLICCTBCHHHbIC
OpPTaHOM/IBI, [IpU3HAKU CTPOEHUS
OTJIMYMUTEIIbHBIE OpTraHOUIOB.

0COOEHHOCTH HX

Pasnuyate opranoun st
KJIETKH Ha PUCYHKE




CTpOeHUS U PYHKLIUU

y4eOHUKa.

OOBsCHATD QyHKIUH
OTZENbHBIX OP-TaHOHIOB B
KHU3HEIEATEIIbHOCTH
PACTUTENILHON U )KUBOTHOM
KJIETOK

Pasmuoxenue
KIETKM H €€
JKU3HEHHBIN
LUK

Pa3mHOXeHHE KIeTKH
MyTEM JICTICHUS] —
oO11ee CBOHCTBO
KIIETOK
OJIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
opranu3moB. Kietounoe
JIEJIEHNE y IPOKAPUOT
— JIeJIICHHUE KIIETKU
HagBoe.JleneHne KIeTKH
y 9yKapuot. Muros.
®Da3sl

MuUTO3a. JKM3HEHHBII
LIUKJI KJIIETKH:
UHTEep(a3a, MUTO3.
Paznenenune
KJIETOYHOTO
COZIEPKHUMOT0 Ha JIBE
JI0UEpHHE KIIETKH.
Jlabopamopnas paboma
No
«PaccmarpuBanue
MHKPOIPENApaToB C
JENAILUMUCS
KJIETKaM1»

N3yuuth
JKU3HEHHBIALNKIT
COMAaTHYECKOM
KJIETKH Ha
npuMepe
JeTSIIeCs
KJIETOK KOpeIKa

JIyKa

XapakTepr30BaTh
3HaYCHHE

Pa3MHOKEHHUS

KJICTKH.

CpaBHHBaTh JIETICHHE

KJIETKM IPOKapHOT U
JYKapHuOT, AE€NaTh BBIBOJBI

HAaOCHOBE CPaBHEHUSI.
Onpenensrtpb
«MUTO3» U

«KIICTOYHBIHA [TUKII.

(DI/IKCI/IpOBaTI: PE3YJIbTAThI

HaOII0ICHUH,

(bopMynHupoBaTh BHIBOIBI.

CobmronaTh npaBuia
paboThl B KaOUHETE,
oOparteHus ¢
1a00paTOPHBIM
o0opyaoBaHreM
OOBICHATH MEXaHU3M
pacripesiesieHus
HaCJIeICTBEHHOTO
MaTepHaza MeXIy TByMsI
JOYEPHUMH KIIETKAMUY
MPOKAPUOT U SYKAPUOT.
HaseiBats u
XapaKTepu30BaTh CTAAUH
KJIETOYHOTO ITUKJIA.
Habnronate 1 onmuchBaTh
JETSIIUECSIKIETKH 10
TOTOBBIM
MUKpOTpenaparam.

IIOHATHA

[udppoBoit MUKPOCKOT
UTOTOBBIC
MHKPOITpenapaThl




Bakrepuu u PazHooOpazue hopm N3yunts Beizenats cymecTBeHHbIE [udpoBoit MuKpockorn
BUPYCHI OpraHU3MOB: CYIICCTBEHHBIE HPU3HAKHOAKTEPUiA, 1 FOTOBBIE
OJIHOKJIETOYHBIE, NPU3HAKH IMAHOOAKTEPUI 1 BUPYCOB. MUKPOTPETapaThI
MHOTOKJIETOUHBIC 1 Oakrtepuii, OOBACHSATH (Ha KOHKPETHBIX 6 o
y aKTepui, 1abopaTopHOe
HEKJIETOYHBIE. MaHo0aKTepuil u prMePax) CTpOeHNUE 1
Bakrepuu kak BHPYCOB 3HAa4YEHHUE o0opyzoBaHue A
OHOKJICTOYHBIE faKTepuii, HaHoOaKTepuil 1 uxcarun
JOsICPHBIC BHPYCOB.
OpraHu3MblL. Bupychl kak PaccMarpuBath i 00BSICHATH
HEKJIETOYHas (hopma 1o
ku3Hd. OTIHYATETbHBIC PHUCYHKY yueOHMKa
PactutenbHbIit I'naBHbIE cBOICTBA Yriyouts u Boizenats u 06001math [uhpoBoii MHUKPOCKOIT
OpraHu3M U €ro pacTeHwuii: 000011aTh CYIIECTBEHHBIC IPU3HAKH UTOTOBBIC
0COOEHHOCTH aBTOTPO(HOCTB, CYIIECTBEHHBIE PACTEHHI M PaCTUTEIIBHOM MUKPOIpEnaparsl,
HECTIOCOOHOCTD K NIPU3HAKU KJICTKH. naboparopHoe
AKTUBHOMY pacteHuii u . XapaKkTepr30BaTh 00opyI0BaHUE IS
IIEPEABUIKEHUIO, PaCTHTCIIbHOU 0COOCHHOCTH IIPUTO TOBJICHUS
pa3MeleHle OCHOBHBIX KJICTKH. IIpONECCOB BPEMEHHBIX
yacTeld — KOpPHS U To- KU3HENICATCIIPHOCTH MUKPOIIpENapaToB
Gera — B ABYX Pa3HbIX pacTeHHil: MHUTaHUS,
cpenax. OcobGeHHOCTH AbIXaHuUA,
PACTHTENBHON KIETKH: dorocnuresa,
Pa3MHOXKEHUSI.

HpI/IHaZ[He)KHOCTI) K
IYKapHOTaM, HAJTIHE
KJIE€TOYHOH CTEHKH,
IIJIACTH]L ¥ KPYITHBIX
BAKYyOJIEH.

CrrocoOsbl
pa3MHOKEHUS
pacTeHU: MOJOBOE U
OecrmoJoe.
OcobennocT
[I0JIOBOTO
pPa3MHOKEHUSI.

Tume! 6eCoaoro
Pa3MHOKEHUS:
BETCTAaTUBHOC,
criopamy,

CpaBHUBATh 3HAYCHHE
MI0JIOBOT'O U OECIONOro
CTMOCOO0B Pa3MHOKEHUS
pacTeHHid, JIeNaTh BHIBOIBI HA
OCHOBECPAaBHEHHUSI.
OOBACHATH POIb
Pa3TUIHBIX

pacTeHuit B )KU3HU
YeI0BeKa.

[IpuBOIUTH PUMEPHI
WCIIOJIb30BAHHUS
YEeJI0OBEKOM pa3HbIX
CTIOCO0OB Pa3MHOKEHHS
pacTEHUI B XO3SUCTBEU B

pHUpoJIe




JCJIICHUEM KIICTKHU

poOIeMBbI B

HaJBOE
I apcrso rpu0oB. ['puOBI, KX CXOJICTBO C Jats Be1ienars u L1dppoBoii MUKPOCKOII
JInmanHuku JIpYIMMH 3yKapuoThye- XapaKTEPUCTUKY XapaKTCpHU30BaTh
CKHMH OpraHH3MaMH CYILECTBEHHBIX CYyIIECTBEHHBIC TIPU3HAKU
MPHU3HAKOB CTPOCHHUS U MPOIIECCOB
CTPOCHUS U KHU3HEACSITEIbHOCTU
8 XKuBoTHBIN Oco0eHHOCTH KMBOTHBIX | Bpienuts u Beinenate u 0600marh BitaskHble IIperaparsl
OpraHu3M H OpPraHU3MOB: 00001IUTh CYIIECTBEHHBICE TIPU3HAKH JKMBOTHBIXPA3THYHBIX
ero IPHHAIEKHOCTD K CYIIIECTBCHHBIC CTPOCHHUSI W TIPOIIECCOB THIIOB
0COBEHHOCTH SyKapuoTaM, MPU3HAKH JKU3HEICATCIIBHOCTH
reTepoTpOopHOCTH, CTPOCHUS U KuBOTHBIX. HaGmonate u
CIIOCOOHOCTH K MPOIIECCOB OIUCHIBATh TOBE/ICHIE
AKTUBHOMY JKU3HEC- JKUBOTHBIX.
HepPEIBHKEHHUIO, 3a- 00Ta | ATEIBHOCTH HasbiBaTh KOHKpPETHBIC
0 IIOTOMCTBE, 10~ YKUBOTHBIX NPUMEPBI PA3TUIHBIX
CTpOMKA JKWIIUII (THE3, JIUKUX >KUBOTHEIX U
HOp). [enenue HauboJee
’KHUBOTHBIX IO CIIOCOOaM PacnpoOCTPaHEHHBIX
I[O6I>IBaHI/I$[ TIHIIH: JOMAlIHUX KUBOTHBIX.
PACTHTENb-HOSTHBIE, OOBACHATH POJIb
XUIIHEIE, pa3IMYHBIX
apa3suTHYECKHUE, ’KUBOTHBIX B JKH3HU
TaJaJIbIIUKH, BCESTHBIC YeIIOBeKa.
XapakTepu30BaTh C1ocoObl
MTUTaHWS, paccerneHus,
nepeKUBaHUs
HEOIaronpusATHBIX
YCIOBHM ¥ MOCTPOWKH
JKUJIHIL )KUBOTHBIX
9 VYenoBus Cpensl KU3HU JlaTth Beiienars u Iudposas
JKU3HU Ha OpraHu3MOB Ha 3emiie: XapaKTePUCTUKY XapaKTepU30BaTh nabopaTopusIo
3emie BOJIHAs, Ha3€MHO- OCHOBHBIM CYIIECTBCHHBIC MTPU3HAKA KOJIOTHH
BO3/yIITHAS, cpenam >KU3HU Cpell )KU3HU Ha 3emIie.
10 | Dxomoruyec O600menne panee BrisiBUTH Beigensats u [udporas nmabopatopus
KHe M3YYEHHOTO MaTepuana. OCHOBHEBIC XapaKTePH30BaATh MPUUHHBI 0 SKOJIOTHH (JaTYUK
OT-HollIEHHE YEIIOBEKa K 9KOJIOT'MYCCKHUC 9KOJIOTMYECKHX HpO6J‘IeM B

BJIAXXHOCTH, YTJIC




ouochepe.
OxpaHa
PUPOJIBI

IIPUPOJIE B UCTOPUHU

yesoBeyecTsa. [Ipobiembl
Ouocdepsl: UCTOLICHHE
[IPUPOJHBIX PECYPCOB,

3arpsi3HEHHE,
COKpAIICHHE
OHOJIOTMYECKOT0
pa3zHooOpasusi.
Pemrenue
SKOJIOTUYECKUX

npoOsieM Ouocdepsr:

paloHaIbHOe
HCIIOIB30BAHMUE
pecypcoB, oxpaHa
MIPUPO/IBI,
BceoO1ee
DKOJIOTHYECKOE
oOpa3oBaHme
HaCeJICHUS.

Jlabopamophas
paboma Ne3
«O11eHKa KadyecTBa
OKpY’KaIOIIEH
cpeanD»

poOIEeMBbI
ouochepsi.
[IpoBecTH oLeHKy
KauyecTBa
OKpY>Karo Ieu
CpEJbl.

ouocdepe. [Iporao3uposath
TIOCJIC/ICTBYSL HCTOIICHUS
HPUPOHBIX PECYPCOB U
COKpAIIECHUS
OMOJIOTUYECKOTO
pasHOOOpa3usl.
OOcyxnath Ha
KOHKPETHBIX

HpUMepax 3KOJIOTHUECKUE
poOJIEMBI CBOETO
peruona u 6uocepsl B
TEJIOM.
AprymMeHTHpoBaTh
HEO0OXO0IMMOCTD 3aIUThI
OKPYKaroIlEe cpeapl,
COOJIO/ICHNUS TIPaBUIT
OTHOIICHHUS KXKUBOH 1
HEXUBOU IIPUPOJE.
BBISBIIATE ¥ OIICHUBATH
CTETEeHb 3arpsA3HEHUS
ITOMEILICHUM.
@OukcupoBaTh pe3ynbTaThl
HaOTIOIEHUH U JIeNaTh
BBIBOJIBI.

Colmonath mpaBuia
paboThl B KaOUHETE,
oOparteHus ¢
1a00paTOPHBIM
o0opynoBaHUEM

KHCJIOTO rasa u
KHCIIOPOJIa)




Ilepeuenb MOCTYNHBIX UCTOYHUKOB HWH(OpPMAILIUU:

B pasnene npeacraBieH CHMCOK KHUT M CCBUIOK Ha CaiThl, B KOTOPBIX Oosee
NOAPOOHO OCBAIICHBI PAa3IMYHBIE ACHEKTHl PAacCMAaTPUBAEMBIXBOMPOCOB. VX
MOYKHO PEKOMEH/IOBATh KaK YUMUTEII0, TAK U 00y4aeMbIM, IPOSBUBLIMX MHTEpPEC K
U3y4aeMou Teme.

Boponuna I'.A., UBanosa T.B., Kanunosa I'.C. buosnorus. [Inanupyemsie
pesyabTathl. Cuctema 3ananuii. 5—9 xiaccsl. [locobue aist yunreneiiobmeoOpas3oBar.
oprauusanwii / I[Tox pen. I'.C. Kopanesoit, O.b. Jlorunosoii. — M.: IIpocBernicuue,
2017.

Ianontok 3.I'. buonorus. [lnanupyemble pe3yabTaThl: KapTa MPOX0XKICHUS
paboueil mpo- rpammbl. 5—6 kiaccel: yue0. mocobue 1 00meodpas3oBar.
opranuzanuii / 3.I". Tanoniok. — M.: IIpocserenue, 2017,

Kepebuosa E.JL.. EI'D. buonorus: reopernueckue matepuansl.- CII6.: Tpuron, 2009.
— 336 c.

Kamuauna A.A. Tloypounsie pa3paboTku 1o Ouonoruu «bakrepuu. ['puoOsL.
Pacrenusa»,6 ktacc. — M.: BAKO, 2005.

Kupunenko A.A., Konecuuko C.U.. buonorus. 9-ii xmacc. IloaroroBka k
uroroBoii arrectaruu- 2009: yueOHO — MeTommyeckoe mocobue — Poctos H//:
Jlernon, 2009.- 176 c.

Jlattonmn B.B.. buonorus. XusotHble. 7 kmacc: pabouast TeTpaib i yuutens.- M.
Hpoda, 2004.- 160 c.

Jlatromun B.B., Yunuesa I'.A.. buonorus. )XuBoTHble. 7 Ki1acc: TeMaTHUECKOE
Y MOypOYHOE TIaHupoBanue K yueOHuky B.B Jlattommna u B.A.Illankuna
«buonorus. JKupotHsie»: 1mo- cobue mis yuurens.- M.: JIpoda 2003.- 192 c.

Hukumor AWM. Kak o0ydaTs 6uosoruu:
XKusotnsie: 7 ki1.- M.: ['ymanut. uzn. uentp BJIA-
JOC, 2004. — 200 c. Huxkumos A.H., ITetpocoBa
P.A. u np. buonorus B tabmunax.- M.: «MJIEKCA»,
1998.

Hukumos A.U., TepemoB A.B. [lugaktuyeckuit
Mmatepuai o 3o0o01orud. — M.: PAYB «utanensy,
1996. — 174 c.ITaceunuk B.B. Buomnorus.
Mertoanka MHIMBUYalbHO-TPYIIIIOBOM
nestensHocTH. — M.:Ipocsemenne, 2016.

Tepemon A.B., Poxnos B.C.. 3anumarenbHas 30070THsL: KHUATA IS
ydarmmxcs, yautenei u pogureneit.- M.: ACT — I[IPECC, 1999.- 258 c.:
1. ®pocun B.H., Cusornazos B.1. T'oroBuMmcs k equHOMY
TOCYIapCTBEHHOMY dK3aMeHy: Ouonorus. KuotHbie. — M.: [lpoda,
2004 — 272 c.

Caiit ®UIIN. OTKpbITHIH 6aHK 3a7aHui UIst (OPMHUPOBAHUS €CTECTBEHHO-
HAYYHOUM rpamMoT- HOCTH [DnekTpoHHbI pecypc]: — URL:



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki- yestestvennonauchnoy-
gramotnosti (nara oopamenus: 10.05.2021).

Caitt Enunas
KOJIICKIHST IU(POBBIX
00pa3oBaTeNbHBIX
pecypcoB [DNeKTPOHHBIM
pe-cypc]: — URL:
http://school-
collection.edu.ru/cataloq
(mata obOpareHus:
10.05.2021).

CaiiT ®enepanbHbiit
HEHTP UHPOPMALUOHHO-
00pa3oBaTeNbHbIX PECYPCOB
[DnekTpoHHbIPECYPC]: —
URL: http://fcior.edu.ru/
(mara oOpareHus:
10.05.2021).

[udpossie madbopatopuu Releon [Daexrponnsiit pecypc]: — URL: https://rl.ru/
(maraobpamenus: 10.05.2021).

Kpyrnerii cron: 1ludpossie nabopaTopun B COBPEMEHHOM 1IKOJIe [DNEKTPOHHBINA PECYPC]:
—URL: https://www.youtube.com/watch?v=0Bj-tolw2N4 (nara oopamienns: 10.05.2021).

Hayunas snektponHas 6ubimoreka «KubepneHunkay [IneKTpOHHBIH PeCypc]:
— URL:https://cyberleninka.ru/ (zata oopamenus: 10.05.2021). DnexktponHas
oubmroTeka auccepraiyii U aBropedepartos [DaexTponnsiii pecypc]: —URL:
http://www.dissercat.com/ (zara obpamenus: 10.05.2021). Hayunas
anexTponHas oubnmoreka «Elibrary.ru» [Dnexkrponnsiii pecypc]:i— URL:
https://elibrary.ru (mata o6pamenns: 10.05.2021).

OO6pa3zoBatesbHbIN TOpTan At moarotoBku K BITP [DnektponHblii pecypc]: —
URL:https://bio6-vpr.sdamqia.ru/ (mara oopamierns: 10.05.2021)
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