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IlosicHuTeIbLHASA 3aNUCKA

JlanHasi mporpaMMa 1Mo OHOJIOTMM OCHOBHOTO o00Imiero oOpa3oBaHHs pa3paboTaHa B
COOTBETCTBUM C  TpeOoBaHMAMHU  OOHOBIIEHHOTO  DenepajsbHOr0  TOCYAapCTBEHHOTO
00pa3oBaTeNbHOr0 CTaHaapTa OCHOBHOro obmero obpazoBanus (PI'OC OOO) u ¢ yuerom
[TpumepHOi#l 0OCHOBHOI 00pa3oBaTENBLHON MPOrpaMMbI OCHOBHOTO 001ero oopazosanus (ITOOIT
0O0O) . IIporpamma HampaBieHa Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH
y4yaluxcs M OpraHu3alyi0 M3Y4YeHHUs OMOJIOTMH Ha JAEATENbHOCTHOW OCHOBE . B mporpamme
YYHUTBIBAIOTCS BO3MOXXHOCTH TipeaMmera B peanusanuu TpebdoBanuii dPI'OC OO0 «
IUTAHUPYEMBIM, JINYHOCTHBIM U METAalpeMETHBIM pe3ybTaTaM 0OydeHUs, a TAaKXKe pealn3amus
MEXIPEIMETHBIX CBSI3€l €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMpPEIMETOB Ha YpPOBHE OCHOBHOTO
obmero oOpa3zoBanus . [IporpamMma BKIIOYAaeT pacHpeieiieHne COJICepKaHus y4eOHOTro
MaTepuaja Mo KjiaccaM M MPUMEPHBI 00beM yueOHBIX 4acoB JJIS M3YyUEHHUs pPa3/IesioB U TEM
Kypca, a TakKe€ PEKOMEH]IyEMYIO I10CJIEJ0BATEIbHOCTh U3yUEHHUS] TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTUS IPEIMETHOTO COJICPIKAHUS C YYETOM BO3PACTHBIX OCOOEHHOCTEH 00yUaroXcs .

Ha 6ase mentpa «Touka pocrta» oOecrmeynBaercsi peanu3anus 00pa30BaTEIbHBIX
MPOrpaMM E€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HamlpaBleHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBHHM C TpeOOBAaHUSAMH 3aKOHOJATENBCTBA B cdepe 0oO0pa3oBaHUS M C YYETOM
pexomennanuii deaepanbHOro oneparopa yuedHoro npeamera «buonorusy. ObpazoBarenbHas
IIporpaMMa IMo3BOJISIET UHTETPUPOBATh PEATTU3YEMBIE 3/1€CH NTOAXO/bI, CTPYKTYPY U COJIEpKaHue
IpU OopraHu3anuu o0y4deHHs Ouonoruu B 5—9 Kkilaccax, BBICTPOGHHOM Ha 0a3e mo0oro us3
JIOCTYIHBIX y4eOHO-MeToandeckux koMiuiekcoB (YMK). Mcnonb3oBanne 000py10BaHuUS IIEHTPA
«Touka pocray npu peanuzaiuu ganHon OI1 mo3BossieT co3aaTh yCIOBUA:

. JUTSL pACIIMPEHUS COJIEPKAHUS IIKOJIBHOTO OMOJIOTHIEeCKOr0 00pa3oBaHus;

. JUIS TIOBBIIICHUSI TIO3HABATEIILHOW AKTHBHOCTU OOYYArOIIUXCS B €CTECTBEHHO-
Hay4YHOU 00J1aCTH;

. JUIS  Pa3BUTHs JIMYHOCTH pPEeOCHKa B Tpolecce OOY4YeHHsT OHOJIOTHH, €ro
crocoOHOCTeH, (opMUpOBaHUS U YIOBIETBOPEHHUS COLUAIBHO 3HAYMMBIX HMHTEPECOB U
MOTpeOHOCTEH;

® JJISL pa6OTI)I C OJap€HHbBIMHW MIKOJIbHUKAMH, OpraHu3allii HUX Ppa3BUTHUA B

Pa3IMYHBIX 00JaCTsIX 00pa30BaTENbHOMN, TBOPUECKON AESITETbHOCTH.

[Ipumensis uudpoBele J1abOpaTOPUU  ydallMecs CMOTYT BBIMOJIHUTh MHOXECTBO
1abopaToOpHBIX PadOT M IKCIEPUMEHTOB O MPOrpaMMe OCHOBHOM HIKOJIBI. bruonorus pacteHuii:
Hpixanue nuctheB. [Ipixanue kopHel. Ilornomenune Bonabl KOpHSMH pacTeHuid. KopHeBoe
nasnenue. Mcnapenue Boasl pacteHussMU. DoTocuHTe3. JpixaHue ceMsH. Y ClOBUs IPOPACTAHUS
cemsiH. TermonoOuBbIE M XOJOJIOCTOMKHE pacTeHHs. 3oojorus: M3yueHue OIHOKIETOUYHBIX
KHUBOTHBIX. l3yueHHe BHEIIHEro CTPOSHHs JOXJIEBOTO 4YepBs, HaOMIOIEHUEe 3a €ro
Mepe/IBIKEHUEM U PeakUsIMU Ha BHEIIHUE pa3zapakeHus. V3yueHue cTpoeHus MOJUIOCKOB IO
BIIQKHBIM TIpernaparaM. V3ydeHne MHOTooOpa3usi WIEHHUCTOHOTUX MO KOJeKuusM. V3ydeHue
CTpOeHHsI PBIO MO BIAXHBIM IMpenapatam. M3ydenue crtpoenust ntuil. M3ydeHue ctpoeHus
MJICKOMUTAIOIINX [0 BIAXHBIM IpemnapataM. BojHble JXKUBOTHBIE. TeIMJIOKpOBHBIE U
XOJIOTHOKPOBHBIE KUBOTHbIE YenoBeKk M ero 3/10poBbe: M3yuenue kpoBooOpaiieHus. Peakuus
CCC =Ha [03UpOBaHHYIO HAarpy3Ky. 3aBHCHUMOCTb MEXKIy Harpy3koli M  ypOBHEM
sHepreTuueckoro oomMeHa. ['azoo0MeH B serkux. MexaHnusm Jierounoro npixanus. Peakmms JIC
Ha Qu3nyeckyro Harpy3ky. JKu3HeHHass e€MKOCTh JEerKuX. BwinenurenvHas, ObIXxaTelbHas M
TepMoperysaTopHas GyHKIUs Koxu. [leficTBue ¢hepMeHTOB Ha CyOCTpaT Ha MpUMeEpe KaTaaasbl.
[TpucnocoOaeHHOCTh OpraHu3MoB K cpee odutanus. OOmas 6uonorus: JlelictBue hepMeHTOB
Ha cyOcTpar Ha mpumepe katanasbl. Paznoxxenne H202. Bousiaue pH cpenpl Ha aKTUBHOCTH
¢depmenTOB. DaKTOPHI, BIUAIONINE HA CKOPOCTH IMpoliecca (OTOCUHTESA.



N3yueHne KIeToK M TKaHEH pAaCTeHHH M )KMBOTHBIX HA TOTOBBIX MUKPOIIpENapaTrax u Ux
onucaHue. BbIsSBICHHE WM3MEHUYMBOCTH Y OpPraHU3MOB. BbIsSBICHHE NPHUCIIOCOOICHUH Yy
OpPraHu3MOB K cpezie 00uTaHus (Ha KOHKPETHBIX IMpUMepax).

OO0mas xapakrepucTuka yuyedHoro npeamera «bnosorus»

VY4eOusblii npeamer «buonorus» pa3BUBaeT MPEACTABICHUS O IMO3HABAEMOCTH >KUBOI
IPUPOJBI U METOJAaX €€ MO3HAHHUS, OH IMO3BOJISIET CPOPMUPOBATH CUCTEMY HAYYHBIX 3HAHUH O
KHUBBIX CHCTEMaX, yMEHHUS UX MOJy4yaTh, IPUCBAUBATh U MPUMEHAThH B KU3HEHHBIX CUTYaLUAX .
Buonornveckass moAroToBka 0OecredrnBaeT MOHMMaHUEe OOYYAIOMIMMUCS HAayYHBIX MPHHLMUIIOB
YeJIOBEYECKON JESTeIbHOCTH B IPUPOJE, 3aKJIa/bIBAET OCHOBBI HKOJIOTHMYECKOH KYIbTYpHI,
3JI0pOBOTO 00pa3a KU3HU .

Llenamu uzyuenun 6uonozuu Ha ypoBHE OCHOBHOTO 0011Ier0 00pa30oBaHUs SIBISIFOTCS:

* (opMHUpOBaHHME CHCTEMBl 3HAHMW O TMPHU3HAKAX M MpoIeccax KU3HEeAEATSIbHOCTH
OMOJOTMYECKUX CUCTEM Pa3HOTO YPOBHS OpraHU3alluu;

* (opMupoBaHHEe CHUCTEMBI 3HAHUH 00 OCOOCHHOCTSIX CTPOCHHS, >KU3HEICATEIBHOCTH
OpraHu3Ma 4eJioBeKa, YCIOBUAX COXPAaHEHUs €ro 3J0POBbs;

* (bopMupoBaHHEe yMEHUN TPUMEHATH METOABI OMOJOTHYECKOW HAYKH Ui W3ydCHHS
OMOJOTMYECKUX CUCTEM, B TOM YHCIIE U OPTaHHU3Ma YEIIOBEKa;

* popmMupoBaHuE YMEHUI HCHOIH30BaTh HHPOPMAIMIO O COBPEMEHHBIX JOCTHKCHUSIX B
obmact Owonoruu Ui OOBSICHEHUS TPOIIECCOB M SIBICHUWA IKHUBOW TPUPOABI H
KHU3HEEATEIbHOCTH COOCTBEHHOTO OPTaHU3Ma,

* (opmupoBaHHEe yMEHUN OOBACHATH POJb OWMOJIOTUU B IMPAKTUYECKOW AEATEeIHbHOCTH
JIoeH, 3HaYeHHE OMOJIOTHYECKOTO pa3HO- 00pasus Uil COXpaHeHHs Ouocdepsl, MOCIeICTBHS
NeSITeIbHOCTH YEJIOBEKA B IPUPOJIE;

* (opMupoBaHHE HKOJIOTHYECKON KYIBTYphl B IENIAX COXPAaHEHUS COOCTBEHHOTO
3JI0POBbsSI U OXPaHbl OKPY’KAIOIIEH Cpebl .

Jocmuosicenue yeneit ooecneuueaemcs peutenuem cieoyrouwux 3AJAY:

* mpuoOpeTeHWe 3HAHWK OOYYaAIOMIMMHUCS O JKMBOH NPUPOJE, 3aKOHOMEPHOCTSIX
CTPOEHUS, >KHU3HENEITEIbHOCTH M CpelooOpasyrollell pold OpraHu3MOB; 4YelOBEKEe Kak
OMOCOITMATFHOM CYILECTBE, O POJIM OMOJOTHYECKOW HAyKHM B TPAKTUYECKOH HEATEITbHOCTH
JIIOJIEH;

* OBJIAJICHHE YMEHHUSIMHU MPOBOJIUTH MCCIIEOBAHUS C MCIOIB30BAaHUEM OHOIIOTHYECKOTO
000py0BaHUs M HAOIIOACHHUS 32 COCTOSTHUEM COOCTBEHHOT'O OPraHN3Ma;

* OCBOEHHE NMPUEMOB PaOOTHI C OMOJIOTUUECKONW HHPOPMAILIMEH, B TOM YHCIIE O
COBPEMEHHBIX JIOCTHKEHUAX B 0071acTH OMOJIOTHH, €€ aHAJTU3 U KPUTHUECKOE OLIEHUBAHHE;

* BOCIUTAaHWE OWOJIOTUYECKU U SKOJIOTUIECKH IPaMOTHOM JTMYHOCTH, TOTOBOM K
COXPaHEHHIO COOCTBEHHOTO 3/I0POBBSI U OXPaHBI OKPYKAIOIIEH CPEebl.

JIeMOHCTpallMOHHBINA AKCIIEPUMEHT IIPOBOJUTCS B CIEAYIOUIUX CIIydasiX:

1. umeronieecs B HAIMYUU KOJIMYECTBO MPUOOPOB U U(POBBIX JTaTYUKOB HE MO3BOJSET
OpraHu30BaTh UHIMBUAYAIbHYIO, TAPHYIO WIH IPYIIIOBYIO J1a00paToOpHyIo paboTy;

2. DKCHEPUMEHT MMeeT HeOOJBIIYIO POJI0JKUTEIHLHOCTh U CIIOKHOCTh U BXOJHT B

CTPYKTYpPY YpOKa.

Jannas oOpasoBarenbHasi mporpaMma oOecleYMBaeT CO3HATENbHOE  YCBOCHHE
YYAIIUMHUCS BaXHEHITUX OWOJOTHYECKUX TIOHATHH, 3aKOHOB W Teopui, GopMupyer
NPEJCTaBICHUE O POJIM OMOJIOTMU B TMO3HAHUH JKMBOTO MHpa M B KH3HH udenoBeka. OCHOBHOE
BHUMaHHUE YAEJSETCs CYIIHOCTH OMOJOTHYECKUX SBJICHUHM, TPOLECCOB U METOJIaM UX M3YUEHHUS.
CtpykTypa TMpeaCTaBICHHBIX B JaHHOM METOAMYECKOM MOCOOMH TIJJAaHOB YPOKOB H
a00paTOPHBIX Pa0dOT OTPAXKAETCS TOCIEIOBATEIIHFHOCTh U3YUEHHUS U COJCPKaHMsS OWOJIOTHU B
5—9 xnaccax. B 5—7 knaccax ywammMecs y3HAaKoT, Ye€M JKHMBas NPUPOJA OTJIMYAETCS OT
HEXXHBOI; MOJTYYaroT 001ue MPEICTaBICHUS O CTPYKType OMOIIOrMYecKoil HayKH, €€ HICTOPUH 1



METOAax WCCICNOBaHUs, I[ApCTBaX JKUBBIX OPraHW3MOB, cpelax OOWTaHHsS OpPraHU3MOB,
HPABCTBEHHBIX HOPMaX U MPHUHIIMIIAX OTHOMICHUS K MPHUPOJIC. YYalluecs MoTyYaroT CBEACHUS O
KJIIETKE, TKaHSIX U OpraHax, O MpoIleccax >KU3HEACATEIbHOCTA OPraHU3MOB, 00 YCIOBUSX YXKU3HU
U Pa3HOOOpa3uu KUBOW MPUPOIBI, & TAKKE O CTPOCHUH, KUIHEACITCILHOCTH U MHOT000Opa3uu
OakTepwii, rpuOOB, pacTeHUH 1 )KUBOTHBIX. OCHOBHOE COZIEpKaHKE Kypca 8 Kilacca HarpaBlICHO
Ha (OpMUPOBAHKE Y O0YYAIOIIUXCSI 3HAHUN ¥ YMEHUH B 00JIACTH OCHOB aHATOMUH, (PU3UOJIOTHU
Y THTHCHBI YEJIOBEKa, pealn3allii YCTAaHOBOK Ha 370pOBhI 00pa3 ku3Hu. CopepikaHue Kypca
OPUEHTHUPOBAHO Ha YIIyOJICHWE W pacCHIMpEHUE 3HAHWN, OOYYAIOIIMXCS O MPOSBICHUU B
OpraHu3Me 4eJOBeKa OCHOBHBIX J>KM3HCHHBIX CBOWCTB, IMEPBOHAYAJIbHBIC IPEACTABICHUS O
KOTOPBIX OBLIM TMOJy4eHbl B 5—7 kiaccax. OCHOBHOE cojepikaHue Kypca Ouosioruu 9 xiacca
MOCBAIIEHO OCHOBaM o0Omie Owuonoruu. OHO HampaBieHO Ha 0000IIEHHE OOIIUPHBIX
(akTHUYeCKUX 3HAHWW W CHCHHATBHBIX MPAKTUYECKUX YMEHUH, C(HOPMUPOBAHHBIX B
NOPEIBIAYIINX KJaccax, TECHO CBS3aHO C pa3BUTHEM OHWOJOTMYECKOW HAYKH B IIEJIOM U
XapaKTepu3yeT COBPEMEHHBIN ypoBeHb e¢ pasButus. OIHHUM U3 OCHOBHBIX IPHHIIAIIOB
MOCTPOCHHSI TIPOTPAMMBI  SIBIISICTCSI MPHUHIUI JOCTYITHOCTH. DKCIICPUMEHTAIBHBIC JaHHBIC,
MOJIYYCHHBIC YYAIUMHUCS TPU BBIMTOJHCHUN KOJMYECTBCHHBIX OIBITOB, IMO3BOJISIOT YJaIIAMCS
CaMOCTOSITENILHO JIeNIaTh BBIBOJIbI, BBISIBJIATH 3aKOHOMEPHOCTH. [l0XOMbI, 3aJI0KCHHBIC B
CoJIep’KaHue TPOrpaMMBbl Kypca, CO3JIal0T HEOOXOIWMBIC YCJIOBUS JUIsl CHCTEMHOTO YCBOCHUS
y4aIlMMUCSI OCHOB HayKH, JUIsi 00eCIeueHHs pa3BUBAIONICTO U BOCIMTHIBAIOIIETO BO3JICHCTBHS
oOydeHusl Ha JUYHOCTH ydamierocs. @opmupyembie 3HAHUS JTOJDKHBI CTaTh OCHOBOM CHCTEMBI
yOeKICHHI MIKOJBHHUKA, SAPOM €r0 HAyYHOTO0 MUPOBO33PEHHUSI.

Copepxanue 00pa3oBaHus M0 rogaM o0y4eHust
(mpakTuyeckas 4acTh y4e0HOTO conepKaHus npeaMera yCUJICHA
MaTepHalbHOTeXHUYEeCKOH 0a30ii neHTpa «Touka poctay

5 —7 Kknaccwt

Omauuue rHcueo20 om HeHcU8020.

Mertoapl W3y4YeHHUS JKUBBIX OpPraHW3MOB: HAONIOJACHUE, HW3MEpPEHHEe, SKCICPUMEHT.
[IpaBuia paboTsl ¢ OMOTOrHYECKUMHU TPUOOpaMu U UHCTpyMEeHTaMU. OTINYUTENbHBIEC TPU3HAKU
YKUBBIX OpraHu3MoB. OCOOEHHOCTH XMMHUUYECKOT'O0 COCTAaBA KUBBIX OPraHU3MOB: OPraHUYECKUE U
HEOpraHMYECKHe BEIIeCTBA; UX POjb B opranu3Me. OOMEH BeIIeCcTB U MpeBpalleHrue SHEPTUN —
MPU3HAK XKUBBIX OpraHu3MoB. PocT u pa3Butue opranu3moB. PazmuHoxxenue. PaznpaxumMocTb.
HacneacTBeHHOCT, M M3MEHUMBOCTh — CBOMCTBAa OpPraHu3MoB. buonorus kak Hayka. MeTojbl
M3Yy4YEeHUs KUBBIX OPTraHU3MOB: HAOII0/IeHNE, U3MEPEHNE, IKCIIEPUMEHT.

Knemounoe cmpoenue opzanusmoe.

Kierka — oCHOBa CTPOCHHS M KU3HENCIATSIBHOCTH OpraHu3MoOB. MHOTOOOpa3ne KIETOK.
CtpoeHue KJIETKH: sIpo, KJIETOYHas 00O0JI0YKa, IIa3MaTH4eckas MeMOpaHa, IHTOIUIa3Ma,
MJIACTUIBI, MUTOXOHJIPUH, BAKYyOJIH. XPOMOCOMBI. YCTPOWCTBO YBEIMYHUTEIBbHBIX MPUOOPOB H
nmpaBmwia paboTel ¢ HUMH. [IpuroroBieHne MukpornpenapatoB. M3ydeHHe KIETOK pacTeHUU U
KUBOTHBIX Ha MHKpoONpemaparax W ux omnucanue. Kierku, TkaHu u opranel. M3ydeHue
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB. MeTo/Abl M3Yy4E€HHS >KUBBIX OpPraHU3MOB:
Ha0II0IeHNE, N3MEpPEHNe, IKCIIEPUMEHT.

Jlabopamopnvle u npakmuueckue pabomoi

1. 3HaKOMCTBO C MUKPOCKOTIOM.

2. PaccmarpuBaHuE TOJ MHKPOCKOMOM KJIETOK OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHU3MOB.

Kuzneoeamenonocms opzanusmos.

Poct u pasButrne opranusmoB. Pa3mHOXeHuMe opraHu3sMoB. becrnosioe u mojgoBoe
pasmHoskenue. [lonoseie kneTku. OmnoaoTBopeHue. M3yueHnue opraHoB 1BETKOBOTO PacTEHUS.
BereratuBHOE pa3MHOKEHHE KOMHATHBIX pacTeHHil. [Ipolecchl )KU3HenesITeIbHOCTA PACTEHMIA:
nutanue, ¢porocuHTe3. [luranue >kUBOTHBIX. [IpHrcmocoOIeHNs KUBBIX OPTaHU3MOB K



pa3IMYHBIM CcpelaM oOuTaHusa. B3auMOCBsI3b OpPraHM3MOB U OKpyXaromiei cpeapl. Poib
MUTAaHUs, TPAHCIIOPTa BEIIECTB, yJAJICHUS MPOIYKTOB OOMEHA B KHU3HEIEATEIbHOCTH KIETKU H
opranu3ma. OcoOEHHOCTM XHMMHMYECKOTO COCTaBa MHUBBIX OPraHW3MOB: HEOPraHUYECKUE H
OpraHMYECKHE BEILECTBA, UX poJib B opraHusMe. [Ipouecchl XKU3HEAECSITENIbHOCTH OPIaHHU3MOB.
Perynsmus npoueccoB >ku3HenesTeNbHOCTH. OOMEH BEIIECTB U IPEBpAlllEHUE HSHEPTUu —
IIPU3HAK JKUBBIX OpraHu3MoB. [IumieBbie cBA3M B 3kocucteme. Cpena — UCTOYHMK BEIIECTB U
SHEepruu. Ponb AbIXaHUS B )KU3HEEATEIBHOCTH KIETKH U OpraHu3Ma. MeTo bl H3y4eHHUsl )KUBBIX
OpraHU3MOB: HaOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT.

Jlabopamopnvle u npakmuueckue pabomoi

1. sydenue ctpoeHus ceMeHu (acoiu (ropoxa).

2. PaccmarpuBaHue KOpHEH pacTeHUH.

3. Uzydyenue ucnapeHus BOJbI JTUCTHSIMHU.

Hayka o pacrenusix — 6oranuka. (64)

[TonsiTue OMONOTMU KAaK HAyKH, YTO TAKOE «IIAPCTBO», >KU3HEHHBbIE (hOPMBI PACTEHUH,
0OTaHMKa KaKk HayKa O pacTEHUsX, AMKOPACTYIIHE, KyJIbTypHbIE, JAEKOpPaTHUBHBIC, KOPMOBBIE,
JICKAPCTBEHHBIE PACTCHUs, T'€HEPATUBHBIE M BErETATUBHBIE OPraHbl, BBICIIME W HU3IIHE
pacTeHusi, CIIOpPOBbIE, I[BETKOBBIC, CEMEHHBbIE pacTeHus, opraH. [loHATHe XU3HEHHOW (OPMBI
pacTeHMIA; KU3HEHHBIC (DOPMBI pacTEHUI: JEepeBO, KYCTapHUK, KYCTApHUYCK, MOIYKYCTapHUK,
TpaBa. KileTka Kak OCHOBHasi CTpyKTypHas equHuIa pacteHus. CTpoeHue pacTUTENbHON KIIETKU:
KJIETOYHAsl CTE€HKA, AP0, LUTOIIa3Ma, BaKyOJlW, IUIacTUAbl. KU3HEAEATEIbHOCTh KIETKH.
Henenue knetku. Kierka kak xwuBas cuctema. OcoO€HHOCTH pacTUTeNbHOU KiIeTku. [loHsTre o
TKaHU pacTeHUW. Buipl TKaHEH: OCHOBHAs, TIOKPOBHAs, IPOBOJAIIASA, MeXaHUYecKas. [IpruunHbl
MOSABJICHUS TKaHEW. PacTeHHMe Kak LEIOCTHBIM KMBOM OpraHu3M, COCTOSIUMN W3 KIETOK U
TkaHed. CeMs Kak opraH pa3sMHOXKEHMsI pacTeHuid. CTpoeHHE CEMEHH: KOXKypa, 3apOJIbIIil,
sHpocnepM, ceManonu. CTpoeHue 3apo/ibliia pacTeHus. [[By0abHbBIE M OTHOAOJIbHBIE PACTEHHUS.
[Ipopacranue cemsH. [IpopocTok, OCOOEHHOCTH €ro CTpOoeHHUs. 3HAYEHHE CEMSH B MPUPOJE U
YKU3HM 4Y€JIOBEKa. 3HAUEHHUE BOJBI U BO3/yXa JUIsl MPOPACTAHUS CEMSH. 3alacHble TUTATEIbHBIC
BEIIECTBA CEMEHU. TemmeparypHbie yClIOBUs MpopacTaHus ceMsH. Poib cBera. Cpoku moceBa
CEMSIH.

Opransl pacTeHuii.

Tunsl KOpHEBBIX cucTeM pacTeHuil. CTpoeHne KOpHS — 30HbI KOPHS: KOHYC HapacTaHMs,
BCacChIBaHMs, IPOBEJAEHUS, JEJIECHUs, pocTa. POCT KOpHs, reoTponusM. Buaon3mMeHeHns KOpHEN.
3HaueHue KOpHEN B MPUPOJIE.

IToGer xak cnoxnas cucrema. Crpoenue mnoOera. CrtpoeHue mouek. BereraTuBHas,
nBeToyHas (TeHepaTuBHas) TMOYKW. Pa3Buthe m poct 1moOeroB w3 modek. [lpummnka wu
nacelHKoBaHMe. Criiue NovKy.

Bnemnee crtpoenue nucra. BHyTpeHHee cTpoeHHe Jucta. TUIbl KUJIKOBAaHUS JUCTHEB.
Crpoenre W (yHKIMM YCTBbUL. 3HAa4€HUE JMCTA JUIsl pacTeHus: (POTOCUHTE3, HCHapeHHe,
razoodmeH. Jlucronaz, ero posb B )KU3HU pacTeHus. Buion3MeHeH s J1CThEB.

Buemnee crpoenue cre6ns. Tunbl crebneil. Buytpennee crpoenue ctebmns. OyHKIUU
cTebiss. Bugonsmenenus ctedist y Ha3eMHBIX M ITOJ3EMHBIX TTOOETOB.

[IBeTOoK KaKk BUJIOM3MEHEHHBIN YKOPOUYEHHBIN MOOET, pa3BUBAIOLIUICS U3 T€HEPATUBHOM
nouku. CtpoeHue 1BeTka. Ponp 1BETKa B JKU3HM pacTeHHsA. 3HAYEHHE NECTUKA U THIYMHOK B
userke. Conerusi, ux pazHoodpasue. [[BeTeHue u onpiieHue pacreruii. OnblieHNE KaK yCIOBUE
OII0I0TBOpEHUS. THNBI ONBIIEHUS (IIEPEKPECTHOE U CaMOOlbuIeHHE). [IepeHOCUNKY TBLIbIBL.
Berpoonbinenue.

Crpoenune miona. PasnooOpasue minoaoB. [[BeTkoBbIe (IMOKPHITOCEMEHHBIE) PACTEHUS.
PacnipocTpanenne miogoB 1 ceMsiH. 3Hau€HUE IJI0/I0B B IPUPOJIE U KU3HU YEIOBEKa.
OcHoBHbBIE IPOLECCH] KU3HEACATEILHOCTH PACTEHHIA.



Bona kak HeoOXoauMoe yclIOBUE€ MHUHEPAIBHOTO (MOYBEHHOT0) muTaHus. M3BieueHue
pacTeHMEM U3 IIOYBBl PACTBOPEHHBIX B BOJE MHUHEPAIbHBIX cojed. DYHKIMS KOPHEBBIX
BOJIOCKOB. llepememienne BOABI W MUHEpAIbHBIX BELIECTB [0 PACTECHUIO. 3HAYEHUE
MUHEpPAIBHOr0 (TIOYBEHHOT0) NMHUTaHUS. THMBl ynoOpeHMH M WX pOJib B JKU3HU PACTCHUS.
DKOJIOTHYECKHE IPYIIIbl PACTEHUI 110 OTHOIIEHUIO K BOJIE Y CIIOBHS 00pa30BaHMsI OPraHuYeCKUX
BEIIECTB B pPACTEHUHU. 3elieHbIe pacTeHuss — aBTOTPodul. ['ereporpodbl kak moTpedHTENH
TOTOBBIX OpPraHMYECKHX BELECTB. 3HaueHUe (HOTOCHMHTE3a B MpHUpojae Poib ObIXaHUS B KU3HU
pacrenuii. CpaBHHMTENbHAs XapaKTEPHCTUKA IPOLECCOB AbIxaHUs u ¢orocuHTeza. OOMeH
BEILIECTB B OPraHU3ME KAK Ba)KHEHIIMI MPU3HAK KW3HU. B3anMOCBS3b MpOLECCOB bIXaHUS U
¢dorocunTe3a PazmMHOXKeHNE KaK HEOOX0IMMOE CBOWCTBO KHU3HH. THITBI pa3MHOXKEHHUS: OECIonoe
n nojoBoe. becrnonoe pa3MHOXEHHME — BEreTaTUBHOE M Pa3MHOXKEHHE cropamu. ['yaBHas
0COOEHHOCTH MOJIOBOTO pazMHOXeHUs. OCOOEHHOCTH OIJIOZOTBOPEHHSI y IIBETKOBBIX PacTEHUI.
JBoiiHOoe  omiogoTBopeHue. Jloctwkenuss oredectBeHHoro ydenoro C.I'.  Hapamumna
XapakTepHble 4YepThl IPOLIECCOB pOCTa M PA3BUTHUSl PACTEHUN. OTambl HHAWBHYaJIbHOTO
pa3BUTUS pacTeHU. 3aBUCHUMOCTh IPOIECCOB POCTa U Pa3BUTHS OT YCIOBHH cpeabl OOUTaHUS.
[lepyoguyHOCTh MPOTEKAHUS >KU3HEHHBIX MpolueccoB. CyTOYHBIE U CE30HHBIE PUTMBI.
Dkonoruveckue (HakTopbl: aOMOTHUYECKUE, OMOTHYECKHE, aHTPOIOTEHHBIC, MX BIHUSHHUE Ha
KHU3HEEATEIbHOCTh PACTEHU.

MHuoroo0pa3ue u pa3BuTHE PACTUTEIbHOI0 MHPA.

[Ipoucxoxaenre Ha3BaHUUN OTHEIBHBIX pacTeHuil. Knaccudukanus pactenmii. Bua xak
enuHula kinaccupukanuu. HasBanue Bupa. I'pynnbl napctBa Pacrenus. Ponb cucremartuku B
M3y4YEHUU pacTeHUI

O6mass  xapaktepuctuka. CrpoeHue, pa3MHOXKEHUE Bojopociei. PazHoobOpasue
Bojopocneil. Otnensl: 3eneHble, Kpachble, bypble Bogopocnu. 3HaueHHE BOJOPOCIEH B
npuposae. Hcnonb3oBaHue BOJOpPOCIENH UEIOBEKOM MOXOBHIIHBIE, XapaKTEpHbIE YepThl
crpoenusi. Kumaccel: IledeHounukn u JlucrocreOenbHble, WX OTIMYUTEIbHBIE YEPTHI.
Pasmuoxenue (6ecrionoe U MOJIOBOE) U Pa3BUTHE MOXOBHUIHBIX. MOXOBUIHBIE KaK CIOpPOBBIE
pacTeHus. 3Ha4YeHHEe MXOB B IPUPOJIE U JKU3HU YenoBeka. MoxoBHIHbIe 3a0aliKaIbCKOTO Kpasl.

XapakTepHble YepThl BBICIIMX CIIOPOBBIX pacTeHU. YepenoBaHWE IIOJOBOTO H
0ecrosoro pa3sMHOXKEHUs B IUKJe pa3BuTHs. OO0Imas xapakTepucTuka otenoB: [lnayHoBuaHsle,
XBomieBuaHble, llanmopoTHUKOBHUIHBIE, WX 3HAYEHHWE B TMPUPOJE U IKU3HU UEJIOBEKa.
[IpencraBurenu, mpouspacTarolye Ha TeppUTOpUU 3a0aiKalbCKOro Kpas.

OO0mias XxapakTepUCTHKa IOJIOCEMEHHBIX. PacceneHune rosioceMeHHbIX IO MOBEPXHOCTH
3emin. OOpa3oBaHHE CEMsSH KaK CBHUJAETEIBCTBO 0ojiee BBICOKOTO YPOBHS Pa3BUTHS
TOJIOCEMEHHBIX [0 CpPaBHEHUIO €O CHOPOBBIMU. (OCOOEHHOCTH CTPOEHUS U  Pa3BUTHSL
npeacTaBuTeneil kiacca XBoiHble. ['omocemenHble Ha Tepputopuu 3abaiikanbckoro kpas. Mx
3HaYEHHUE B MPUPOE U KU3HU YEJIOBEKa

OCOOEHHOCTH CTpPOEHMsI, Pa3MHOKEHUS W pa3BuUTHs. CpaBHHUTENbHAs XapaKTEPUCTHKA
MOKPBITOCEMEHHBIX M TOJIOCEMEHHBIX pacTeHuid. bojee BBICOKMI YpPOBEHb PpPa3BUTHS
MOKPBITOCEMEHHBIX M0 CPaBHEHHMIO C TOJIOCEMEHHBIMH, JIydllas HpPUCHOCOOJIEHHOCTh K
pa3IMYHBIM  YCIIOBUSIM  OKpyXamomed  cpeisl.  PazHooOpasue  KU3HEHHBIX  (QopMm
MTOKPBITOCEMEHHBIX. XapaKTepUCTHKA KiaccoB JIBynosbHbIE U OJHOIOJIBHBIE PACTEHHUSI, UX POJIb
B IIPUPOJIE U KU3HM yesoBeka. OXxpaHa peKUX U UCUE3al0INX BUJOB

Oo6mas xapakrepuctuka. CemeiictBa: Po3ouserHsie, MoTbulbKOBBIE, KpecTouBeTHbIE,
[Tacnenoseie, CrnoxxHOUBETHBIE. OTIIMUNATENBHBIE TPU3HAKNA CEMEMCTB. 3HAYEHUE B NPUPOJE U
KU3HU 4enoBeka. CellbCKOX035CTBEHHBIE KYJIBTYPbI

O6mas xapakrepuctuka. CemeiictBa: Jluneitnsie, JIykoBwie, 3maku. OTIUYHTEIIbHBIC
IIpU3HAaKW. 3HA4Y€HUWE B TNPUPOJE, KHU3HM dYeloBeka. [OTOBHOCTH K Iepexomy K
caM0OOpa30BaHUI0 Ha OCHOBE Yy4eOHO-TO3HABATEIHPHOWM MOTHBAllMM B XO0J€ palbOThl Haj
npoekToM. PopMHpPOBaHHE CIIOCOOHOCTH K CaMOPa3BUTHIO, JIMYHOCTHBIX MPEACTABICHUN O
LIEHHOCTU pUpoAbl. VICKIIFOUnTENbHAS pOJIb 31TAKOBBIX PACTEHUN



[Tonsitue 00 sBomtonmu XuBoro mupa. IlepBeie obutaTenn 3emuu. McTopus pa3BuUTHS
pacTuTenbHOro Mupa. Beixon pacTteHuii Ha cymry. XapaKTepHbIE YepThl MPUCIIOCOOIEHHOCTH K
HazeMHOMY 00pa3y kxu3Hu. H.J. BaBuiioB o pe3ysibTaTax 3BOJIIOIMU PACTCHHM, HAMPaBIIEMON
yenoBeKoM. OXpaHa peIKUX U UCUE3aI0IUX BUI0B.

HcTopus mpoucxoxaeHus: KyJIbTypHBIX pacTeHuil. 3HaYeHHe MCKYCCTBEHHOTO 0TOOpa U
cenekiuu. OcoOEHHOCTH KyJIbTYpHBIX pacteHuil. LleHTpbl ux mpoucxoxxaeHus. Paccenenue
pactenuii. CopHble pacTeHus, HuX 3HaudeHue. I[lpeacraBuTenu KyJabTypHBIX pPAacTEHHUI
3abaiikaibs.

Hapsr Craporo Csera (meHuIia, poxkb, Kamycra, BUHorpana, 6anan) u Hosoro Caera
(xapTodenn, Tomar, ThikBa). VICTOpHS M IEHTPHI UX IMOSBICHUS. 3HAYCHHUE PACTEHUI B KHU3HH
YeJI0BeKa.

7 KJIACC
3oonozus — HAYKa 0 21 CUu60MmMHDbLX.
30010rMsI — CHCTEMa HayK O JKHBOTHBIX. MOp(I)OJ'IOFI/IH, aHaTOMHMA, (1)I/ISI/IOJ'IOFI/IH,

JKOJIOTHSI, NAJEOHTOJOrusA, JToJorud. CXOICTBO M pa3iInyMe >KXUBOTHBIX U PacTEHUM.
Pa3zHooOpasue u 3HaYeHNE )KUBOTHBIX B IIPUPOJIC U KU3HH YETIOBEKA

Mecrta  oOuTaHus;  XUIIHWYECTBO,  HApa3uWTU3M,  KOHKYpEHIMs,  CcUMOuo3,
pPacCTUTENBHOSIIHbIE, XWILIHbIE JKUBOTHBIC, MaJajieebl; MNapasUT M XO35MH; OHMOLEHO3,
9KOCHCTEMA, IIUILEBBIE CBSI3U, IPOAYLICHTHI, KOHCYMEHTHI, PEAYLEHTBI; KpyrOBOPOT BELIECTB.

Knaccudukanus, cucremarndeckre TpyMIbl: HApCTBO, THI, KJIACC, OTPSAI, CEMEHCTBO,
POz, BUA, NOIMYJIALNS, apeall.

KpacHass kHura, 3anmoBEJHUK, OXpaHa XUBOTHBIX, IIPSIMOE€ M KOCBEHHOE BO3JCHCTBHE
4eJI0BEKA Ha MPUPOLY.

[IpoucxoxaeHue 30010ruu Kak Hayku. [1aBHele nepBoOTKpbIBaTeN. Ponp skcneaunmii
B U3y4YEHUH KUBOTHOTO MUpaA. BaskHel1ne Tamnsl pa3BUTUA HayKU 300710ruu B Poccun.

Cmpoenue mena 3#ueommuuix

Knerka, memOpana, UTOIUIa3Ma, BaKyollb, PO, XPOMOCOMA, OPraHOM/IbI, KJIETOUHBIN
LIEHTD.

TkaHM: SNUTENNANBHBIE, COCAUHUTEIBHBIC, MBIIICYHBIE, HEPBHBIC; XpSIIH, KOCTH,
CYXO0’KWJIHS, CBS3U, KPOBb; TJIaJIKasi MbIILIEYHAs TKaHb, [IONIEPEYHO-II0I0CATAs] MBIILIEYHAsI TKaHb;
HEUPOH.

Opranel, CUCTEMBI OPraHOB; OIIOPHO-ABUIaTENbHAsA, AbIXaTelbHas, NMHILEBApPUTEIbHA,
KpOBEHOCHAs1, BBIJCINTENbHAS, HEPBHAs, JHJIOKPUHHAs, II0JOBa; peQuieKchl: Oe3yCIOBHBIH,
YCIIOBHBIN; NHCTUHKT; CAMMETPHUSL: JIy4eBasi, IBYCTOPOHHSI.

Hoouapcmeo Ilpocmeiiniue

[Toamapctao [IpocTeiimue; 0THOKIETOYHBIC, KOJOHHAIbHBIC, OPTaHU3MBI;, aMe0a MPOTei;
KJIETKa — CaMOCTOATEIIbHBIA OpraHu3M; LIUTOIUIA3Ma; JIOKHOHOKKA, COKPAaTUTEIIbHAs BAaKYyOJb;
pa3MHOXKEeHHE Oecrionoe; IUCTa; pa3apakKuMOCTb.

XKryrukoHocupl; 6azanbHOE Tejblie, KJIETOUHBIH POT; COKpaTHTEIbHAs BaKyolb, SJIPO,
XJIOPOIUIACThI, MHILEBAPUTENbHAS BaKyoJlb, aBTOTPOPHOE U TeTEepOTpPO(HOE MUTAHUE;
KOJIOHHAJIbHBIE (POPMBI; JOUepHUE KOJIOHUH; pa3MHOKEHHE: 0eCIoI0e U MOJI0BOE.

PecHnuky, TpUXOLKCTHI, KIETOYHBIM POT, KJIETOYHAS TJIOTKA, COKPATUTEJIbHBIE BAaKyOJIH,
Oecrojioe pa3MHOKEHHE, TI0JI0BOH Mporece, KOHBIOTallHs.

Crpoenue Tena nHpy3opun Tyenpku, cTpoeHUue BHYTpeHHUX opraHoB. [lepenBukeHue
tena uHpy3opun. Peakius Ha pa3apakeHue.

Tunsl npocTeWINX )KUBOTHBIX: CAPKOI0OBBIE, )KT'YTUKOHOCIIBI, HH(Y30pHH, CIIOPOBUKH U
Ip. IpocTenne-napasuTsl. JJpesHue npocrenmue. L{ucra, nusenrepus, Maspus, SpUTPOLUTHL.

Ilooyapcmeo Muozoknemounuie scugommule.

IlonmapcTBO MHOTOKJIETOYHBIX JKMBOTHBIX; THII ~ KHIICYHONOJOCTHBIX; JIydeBas
CUMMETpHS; DSKTOAEpMa, DSHTOJEpPMa, Me30rjesi, HEpBHas CeTb, OE3YyCIOBHBIA peduiekc;
pa3ApakKuMOCTh; PEreHepalsl; IOYKOBAHUE; Pa3Ie/IbHONOIOCTh; repMa(poIuT.



XKuzneHnnvle GOpMBbI, TUAPOUHBIE, MTOJIUI, MEAY3a, KOPAJIOBBIE MOJUIBI, CLU(POUIHbIE
MEay3bl.

Tun: IInockue uepsu. Kpyznoie uepseu. Konvuamoie uepeu.

Tun Ilnockue 4YepBH; JBYCTOPOHHSSA CHUMMETPHS; KOXHO-MYCKYJBHBIM MELIOK;
[IAPEHXUM; TJIOTKA, CPEHSS KMILIKA, FOJOBHBIE HEPBHBIE Y3JIbl, IPO/I0JIbHBIE HEPBHBIE CTBOJIBI,
OpraHbl OCs3aHUS; MY)KCKas I10JOBasi CUCTEMA: CEMEHHHMKH, CEMANPOBObI; KEHCKas I0JIOBas
CUCTEMa: IMYHUKH, AULIEBO/BI; KilacC PECHUYHBIE YEPBHU.

Knacc Cocanpuiyku (TpemaTo/sl); kiacc JIeHTounbsle yepBH (LECTO/bI); IHAONAPAZUTHL;
Mapa3suTU3M; LIUKJ PAa3BUTHUS; IAPA3UT; IPOMEKYTOUHBIN X031H, OKOHYATEIbHBIA XO35IMH.

Tun Kpyrnble uepBu; Kilacc HEMaTOJbl; TMIIOAEPMA, KYTHUKYJla, KOKHO-MYCKYJbHBIN
MELIOK; aHaJIbHOE OTBEPCTUE; HEPBHBIE CTBOJIBI; PA3AEIbHONOIOCTb.

Tun Konbuarsle yepBu: Kiaacc MHOrOMIETMHKOBBIE 4Y€pBH;, Kiacc MalloleTUHKOBbBIE
4YepBU; CETrMEHTHl (KOJblla), BTOpPUYHAs IIOJOCTh Tena(LeaoM), Me30AepMa, TUIPOCKEIET,
MapoIoJNY, MBIIIIbBI: TONEpPEeYHble, NPOAOIbHbIC, XUTHUHOBBIE 3YyOIbl, BBIICIUTEIbHBIC
TpyOOUKH, HEPBHBIE Y3JIbl, TAPHBINA OPIOIIHON HEPBHBIN CTBOJI.

Kitacc ManoieTnHKoBbI€ YEpBU; HIETUHKU, KEJIE3UCThIE KIETKU, MYCKYJIaTypa; IJI0TKa,
MUIIEBOI, 300, MYCKYJIBHBIH JKEITYIOK, 3a/IHSS1 KUIIKA, CBETOUYBCTBUTEIIBHBIEC KICTKH.

BuyTtpenHnee u BHemHee cTrpoeHue Tena tuna Kojapyarsle uepBU Ha IPUMEPE J0KIEBOTO
4yepBs. 3aKperieHue YMEHUN paboThl C MUKPOCKOIIOM, MUKPOIIpENnapaTamMH.

Tun Monantocku.

Tun Momtocku, unn Msrkorensle; JBYCTOPOHHEE-CUMMETPUYHBIE, aCUMMETPUYHBIE;
nepjaaMyTp, TOJIOBa, HOTa, MAaHTHUS, MaHTHHHAs IIOJIOCTh, TEpKa, >XKaOpbl, HE3aMKHYTas
KPOBEHOCHAsl CUCTEMA; IMYMHKA-[1apyCHHUK.

Knacc bproxoHorume MOJIIOCKM, WM YIUTKH: OOJBIIONW NPYIOBUK, TOJIBIA CIM3EHB;
rojloBa, HOTa, MEIIKOBUIHOE TYJIOBUILE, MaHTHUSA, TEpKa, MaHTHIIHAs TOJOCTb, JIEBasl IOYKa,
HEpBHBIE y3JIbl; FepMaPpPOAUTEHI.

Knacc JIBycTBOpuaTble MOJUIIOCKH; TeJIO JIBYCTOPOHHEE-CUMMETpUYHOE; Ouccyc,
cU(OHBI, MYCKYJIbI-3aMbIKaTeNu, 3yObl, 3aMOK; >KMBOTHBIE-(DUIBTPATOPHI; KaOpbl, cepile, J1Ba
npeAcepaus, KelyJIoueK, IMapa NOYeK, TPU Mapbl TaHTJIMEB, HEPBHBIA CTBOJ, IEpiamyTp,
KEMUYT; TUUYNHKA-TIapyCHUK.

BHemHee ¥ BHYTpEHHEE CTpPOEHHE Tella JBYCTBOPYATBIX MOJIIIOCKOB. 3aKpEIJICHHUE
yMeHUW paboThl ¢ MHKpOIpenapaTamMu, 3aKperyieHHe yMEHUN padoThl ¢ OHOJOTUYECKUM
PUCYHKOM.

Kracc 'oioBOHOTHE MOJUTIOCKHM; POrOBBIE YENIOCTH, MYCKYJIMCTasl IJI0TKA, S3bIK, TEPKa,
SIOBUTBIC CIIIOHHBIE KEJIE3bl, YEPHWIbHBIA MEIIOK; MO3T; 3aMKHYTas KPOBEHOCHAs CUCTEMA;
MOJIOBOU TUMOP(U3M, CriepMaToPOpHI.

Tun Ynenucmonozue

Krnacc pakooOpasHbie; kecTkasi KyTUKYyJIa — MaHIUPb, JIMHbKA; TOJOBOrPY/b, OPIOIIKO,
HOTOYEIIOCTH, XOJWJIbHBIE HOTH, KJICUIHM; CMEIIaHHas MOJOCTh Tela, reMoiumda, 3eJeHble
JKeJle3bl; OKOJOIVIOTOYHOE HEpBHOE KOJbIO, OplolIHas HepBHAs LIENOYKa; CJIOXHBIE
(dacerounsie) riaza.

Kmacc IlaykooOpa3Hbie; TOJOBOTPYAb, OpIOMIKO; JIETKUE, TPaxeu, XEeIUIEpHl,
HOTOLIYTNAJbLIa, XOJUJIbHBIE HOTH, MPOCTHIE TJIA3KU COCYIIMNA POTOBOM ammapar; MayTHHHBIE
00poaBKH, MayTHHA; BHEKUILIEYHOE NMUILEBAPEHHE, MAJIBITUTUEBBI COCY/IbI; KOKOH.

Knacc HacekoMmble; XMTHHOBas KyTHKYJa; rojOBa, IpyAb, OPIOLIKO, CIIOKHBIE TJIa3a,
MPOCThIE TJIa3KH, Mapa YCHUKOB, TPU Mapbl HOT, KPbUIbS; HOTU — XOJIWJIbHBIE, MPBIraTeNIbHbIE,
MJIaBaTeIbHbIe, KOMATEIbHBIC, JKEIYAOK JKEBaTEIbHBIM; Tpaxeu, IbIXalblla; KPOBEHOCHAs
CUCTEMA HE3aMKHYTasl; MaJIbIIUTUEBBI COCYBI.

Henonnoe npeBpamieHue: siilo, JU4MHKA, B3pocioe HacekoMmoe (oTpsabsl CTpeKossl,
[Ipsimokpeutbie, PaBHOKpBIIBIE, Kiombl); MmojgHOE NpeBpalleHHe: SWUIO, JUYMHKA, KYKOJIKa,
B3POCIIOE HaCcEeKOMOe (oTpsibr Yemryekpouisle, KecTkokprlisle, JIByKpBLIbIE,
[TepenoH4aToKpbLIBIE).



OOwiecTBeHHBbIE HaceKkoMble. MenoHOCHas m4erna, pabodas myena, Marka, TPYTHHU;
TYTOBBIH LIENKONPS; TPEHA, KOKOH, IIEJK, MEJOBbIH 3001K, MeJl, BOCK, COTHI, I€pra; HHCTHUHKT.

Metonbl  OOppObI  C¢  BpEAHBIMM  HAcCEKOMbIMH:  (U3MYECKHE, XUMHUYECKHE,
arpoTeXHUYECKHE, OMOJIOTNUYECKHE.

Tun Xopooswvie

becuepennblie; 4yepenHsle, WM IO3BOHOYHBIC; OCEBOM CKEJET, XOpZAd; JHTOAECPMA,
IKTOJIEpMa, Me30JiepMa, HEpBHas TpyOka, NHINEBapUTENbHAs TpyOKa, TIJIOTKa, >XaOepHble
OTBEpPCTHS; BTOPUYHOPOTHIEC, ABYCTOPOHHE-CHMMETPHYHBIC, AHAJIBHOE OTBEPCTHE; CEPALE,
OCsI3aTeNbHbIE KIIETKH, CBETOUYBCTBUTENBHbIC TIa3KH, KAMJUIAPHI, BBIACIUTEIbHBIE TPYOOUKH;
SMYHUKH, SULEKICTKH, CEMEHHUKH, CIIEPMAaTO30MIbI.

XpsiieBble pHIObI, KOCTHBIC pBIOBI; BHYTPEHHHUH CKEJET, XpSIl, KOCTh, TOJIOBa,
TYJIOBUIIIE; XBOCT; KO)Ka, YElIys, CIU3UCTBIE KEJE3bl; OTBEPCTHUA: AHAJIBHOE, MOYEBOE H
M0JIOBOE; IUJIABHMKH: HEMapHble W TapHble; OOKOBas JIMHUS; 4YENIOCTH, HO3JpH, TJIa3a,
BHYTpPEHHEE yXO.

[To3BoHOUYHUK, peOpa, MO3rOBOM Yeperl, CKEJIET HEMApPHbIX U MapHbIX IUIABHUKOB, CKEJIET
MI0SICOB, CKEJeT CBOOOJHOM KOHEYHOCTH; IUIaBaTENIbHBIA IY3bIpb; JIBYXKAaMEpHOE Cep/le U3
HpeAcepans U KEIYJOYKOB; FOJJOBHOM MO3I: MEPEIHNUN, IPOMEXYTOYHBIN, CPETHUN, MO3KEUOK,
IIPOJOJITOBATHIN, CIUHHOW MO3T; I0YKH, MOYETOYHUKH, MOYEBOM ITy3bIPb.

Pa3nenpHOMONBIE )KUBOTHBIE;, IMUHUKH, UKPUHKH, MOJIOKH, CEMEHHUKH, CIIEPMATO30U/IbL;
KHUBOPOXKJIEHUE, MUTpaLlUsl, HEPECT, HAryJl, IPOXO/IHBIE PHIOBI.

XpsmeBsle  peiObl  (akynbl, ckarbl); Koctheie pwiObl:  Jlyuenepwie (Koctuctsie,
Ocetpossie), Jlonactenepsie (IBosikoapimaiue, Kucrenepsie).

PeibonmoBcTBO;  cenmpieoOpasHbie;  aKKJIMMATHU3alus;  PHIOOBOJICTBO  IMPYAOBOE,
aKBApUYMHOE.

Knacc 3emnosoonvie, unu Amgpuouu.

Knacc 3emHoBognbIe, miin AmMpuOUU; CTpOeHUE CKelleTa 3€MHOBOJHBIX, KPOBEHOCHAsS
CHUCTEMa, IUIIECBApUTENbHAS, BbIACIUTENbHAs, JbIXaTelbHas, HepBHas. [lnaBaTtenpHas
NepenoHkKa, bapabaHHas NEPEToHKa, CIE3HbIE JKEJIEe3bl.

[InmeBapuTenbHas cucTemMa: IBEHAALATUIIEPCTHASI KUILKA, TOHKUHM KUIIEYHUK, TOJICTBIN
KMILIIEYHHMK, KJI0aKa; ra3ooOMeH: JIeTKHe, BIIaXKHas KOKa; KpOBEHOCHAs CHCTeMa: Ccepiue
TpexKaMepHoe ([1Ba MpeAcepaus, OJUH KelyJo4eK), 1Ba Kpyra KpoBOOOpaIlleHus, CMEIIaHHas
KpPOBB; MOJTyLIapUs MEPETHEr0 MO3ra; XOJOJHOKPOBHBIE KUBOTHBIE.

I'onoBOM U3HEHHBIM LMK, OLENEHEHHWE;, Pa3BUTHE C IPEBPAILEHUEM; CEMEHHUKH,
SIMYHUKW, UKPUHKH, rosioBacTUKU. OTpsasl 3eMHOBOIHBIX: becxBocThie, XBocTaThle, besHorue;
pereHepanusi.

Knacc Ilpecmvikarowuecs, unu Penmunuu.

Knacc [Ipecmbikaromuecs (wim Pentunun); roinosa, TyJIOBHILE, JBE M1apbl KOHEYHOCTEM;
cyxas Ko)ka, poromasl 4ellys; JIMHbKA; POrOBbI€ IIWTKH; OOOHATEIbHBIE OpPTraHbl, MOJBUKHBIE
BEKHU; pPereHepals; MBIIIETIOK, aTJIaHT, AMUCTPOQEil; OTIeNbl cKeneTa: MEeHHbINH, TYJTOBHIHBIH,
KpECTIIOBBIN, XBOCTOBOM; pedpa, rpyaHast KIeTKa.

[TumeBapeHue: CiIIOHA, JKENYAOYHBIM COK; SAOBUTBIA 3y0, SIIOBUTBIE KEJE3bl;
TEPMOJIOKATOp; TOpTaHb, Tpaxes, OpOHXM; OYrHM aopThl, JIETOYHAsl apTepus, CIUHHAs aopTa;
MOY€Bas KMCIIOTA; KOI'TH; CIITYKA.

Otpsagsl:  Amepunsl, 3men, Kpokomunsl, YUepenaxw; Nnpo3payHble POTOBBIE BEKH;
KOCTHBIM maHuupb. [IuiieBble CBSA3M; MICHUCTBIE T'yObl, KOXKHBIE >K€Jle3bl, JOMOJHUTEIbHBIH
TEMHBIN TJ1a3; JPEBHHUE PENTUIINH: KOTUIO03aBPbl, JUHO3aBPbI, 3Bep03yOble; )KUBOE HCKOMAeMOe
— rarrepus.

Knacc IImuuyp..

IlocTrosiHHas TeMIeparypa Tejaa; MUTPalluy; KIIIOB, HAJIKJIIOBBE, OJKIIOBbE; KOMTUMKOBAs
JKeJe3a; Mepbs: KOHTYpHBIE, ITyXOBbIE, IyX; CTEP)KE€Hb, OUMH, ONAXajo, OOPOAKU IMEPBOrO U
BTOPOT'O MOPSAKA, KPIOUOUKH.



Cpacrtanre ¥ TIHEeBMAaHUYHOCTh KOCTEH; CIIOKHBIM KpECTell; KOCTH TpyOdaThie,
BO3/YILIHBIE IOJIOCTH, OTKPBITBIA Ta3; IOKPBITBIE CKOPJYNOM siilla; LEBKA, MNPSHKKA, KWJIb,
rpyAnHA; OOJIBIINE IPYAHBIC MBI, TOAKIIOYUYHBIE MBIIIIbL, JIMHHBIE CYXOKUIIHSI.

Ctpoenne ¥ (QyHKUMM MHIIEBAPUTENBHON  CHUCTEMBI, JIbIXaTEIbHOW CHCTEMBI,
KPOBEHOCHON CHUCTEMBbI, HEPBHOW CHUCTEMBbI; OpPraHbl UyBCTB, CHUCTEMa OPIaHOB BBIJCIICHHUS.
OOMeH BeIIEeCTB MKy OPTaHHU3MOM H CPEJIOi.

Kryruku, unu xanasbl; OJOK, JKENITOK; SHIEBOM 3y0; 3apObIIIEBbIN JUCK; 00OIOYKHU:
CKOpJIyNOBAasi, 3apOJIbIIEBAS; BBIBOJKOBBIE U NITEHIIOBBIE MTULBI.

['on0BOI ’KM3HEHHBI LUK Pa3MHOYKEHUE, T'HE3[J0BAHUE, IOCIIETHE3/I0BbIE KOYEBKH,
MHIpal¥, 3UMOBKA; PUTYyAJIbHOE IIOBEJACHUE, KOJOHWUM, HACUIKMBAHUE, TOKOBAHHUE, CMEHA
ONEPEHHUs; OCEIIbIe, KOUYIOIIHUE, IEPETIETHBIEC ITULIBL.

DKOJOTUYECKHE TPYIIBI MO0 MECTaM OOWTAHHS: NMTHIIBI Jieca, OTKPBITHIX MPOCTPAHCTB,
BOJOEMOB, HX moOepexudl u 0o0l0T, 1O crnocod0aM MUTaHUSA: PACTUTEIbHOSIHbIC,
HACEKOMOSIIHbIC, XUIIIHBIE, BCESIHBIC.

OXOTHUYbE-TTPOMBICIIOBBIC, JOMAIIHUE MTHUIBI, OaHKHMBCKas (KYCTapHUKOBAs) KypHIIa,
KpPSIKBa, CEPBIN I'yCh, CYXOHOC; apXEONTEPHUKC.

Knacc Mnexkonumarowue, unu 3gepu.

JIuneBoii ¥ YeperHOl OT/IeNbI TOJIOBBL; IIEPCTh; BUOPUCCHI; JKETE3bl: CIe3HbIE, CaTbHBIE,
MOTOBbIC, MMAXY4YUE€, MJICUHbIC, KPYNHBIA M CIIOKHBIM TOJOBHOW MO3l; IMAPHBIE KOHEYHOCTH,
PaCIIOJIOAKEHHBIE MO TYJIOBUIIEM.

CtpoeHue TrojIOBHOTO MO3ra, CUCTEM OPTaHOB: JBIXaTEIbHOM, KPOBEHOCHOW, HEPBHOM,
MUILIEBAPUTEIBHOM, BBIICIUTEIBHON, OTIOPHO-/IBUTATEIbHOM.

[InamenTa (IeTckoe MeECTO), MapHbIE CEMEHHUKH, SMYHUKH; YXOJ 3a TOTOMCTBOM,
MOATOTOBKA K 3UMOBKE, IMHbKA, MUTPAllUH, CIISTYKA, 3MMOBKA; YUCIIEHHOCTb.

PoroBeie  kOxkHBIE  00pa3oBaHMs:  IIEPCTh, pOra, KOMBITa, KOITH, HOITH,
nuddepeHIIMpOBaHHbIE aTbBEONISIPHBIE 3yObl, MIIEUHBIE >Kene3bl; monakiacc [lepBo3Bepw,
noakiacc Hacrosmue 3Bepu: Huszmme n Beiciue.

Beicime, wmm Ilnanenrapnele, 3Bepu: Hacexomosiguele, Pykokpsiibie, I'pbI3yHBI,
3aifiieoOpasHble, XUIIHbIE 3BEPHU; AITU300THH.

Ocob6ennoctu crpoenus Jlacronorux u KurooOpa3usix. JIacTel, KHTOBBIH yC, IIeIUTBHBIN
arrapar;

OcoOennoctu ctpoeHus: I[lapHo- W HENMApPHOKOMBITHBIX: pOTa, KOMBITA; CIOKHBIHA
KEIy/I0K, )KBauKa, X000T.

OcoOeHHocTH cTpoeHuUs, 0OuTaHus, uTanus. [IpuMartel, 4emoBeK pa3yMHBIN; CKIAIKH U
W3BHJIMHBI KOPBI TOJIOBHOT'O MO3Ta; HOI'TH, JIUII0; MUMHKA, )KECTBHI.

Cpena oburtaHus: Ha3eMHas, TTOYBEHHAs, BOJHAs, BO3AYIIHAS, SKOJOTHYECKAs TPYIIMaA;
Ha3eMHO-JIPEBECHBIN  00pa3 KU3HMU, MIICKOMHUTAIONIME BOJHBIC, POIOIIME | JICTAIOIINE,;
aganTuBHble 4epThl. [lopoasl 3Bepeil. 3HaueHUe 3Bepel B KU3HM 4yenoBeka. /[omamiHue 3Bepu,
KUBOTHOBOJCTBO, KPYIHBINA pOraThiii CKOT; KOHEBOJICTBO, OXOTHUYMH MPOMBICEI, KIECTOYHOE
3BEPOBOJCTBO; 3aII0BETHUKH, 300IIAPKH, aKKJIMMATU3ALMS, PEAKKIMMATU3ALIUS.

8 -9 K[TACChI

Opzanusm uenoseka. Oowguii 0630p.

Anaromus. @usmnonorus. I'mruena. CaHUTapHO-ANUAEMHOJIOTMYECKHE CTAHLIUU U
LHEHTpbl. MeTo/Ibl HCCIeI0OBAaHUS: OTBIT, XPOHUYECKUH SKCIIEPUMEHT, PEHTI€H, YIbTPa3BYKOBOE
UCCIIeIOBAaHNE, MOJCIUpPOBaHUE pabOTHl OpraHoB, KIWHUYECKWE U  (U3UOJOTHUECKHUE
HCCIEA0BaHUS.

Yactu Ttema. O6mactu Tena. Buyrpennue opranbl. Mermiel. Ckener. [lomoctu Tena:
OpromrHas, rpyaHas. MiekonuTatomue. Beicime mpumarsl.



CrtpoeHure KJIETKHU: OpraHbl KIeTKu U ux (pyHkuuu. CocTaB KJIETKU: HEOPraHHUYECKHUe U
oprannueckue BemectBa. JIHK, PHK, AT®, d¢epments, xkatanmaza. Pocrt. PasButue.
Bo3oyaumocTs.

TkaHM >KMBOTHBIX M YEJOBEKA: HIUTEINAIbHBIC, COCAUHUTEIbHBIE, MBIIICYHBIE,
HepBHBIE. MpbImeuHoe BojokHO. Heitpon: Teno, aeHaputhl, akcoH. Cunanc. Heitpormus.
MeXKIETOUHOE BEUIECTBO.

Opranbl. CucTteMbl OpPraHoB: HCIOJIHUTENbHBIE, PEryJIsATOPHbIE. YPOBHHU OpraHU3aUU
OpraHu3Ma: KJIETOYHbIA, TKAHEBbIMA, OPraHHbIA, CUCTEMHbIA, OPraHU3MEHHBIN, MTOBEICHUYECKU.
Pedunekc. Penienrropsl. 'opMOHBI. DHIOKpUHHAS CHCTEMA.

Onopno-osuzamenvnasn cucmema.

Mpimnel. CkeneT: KocTH, Xpsmm, cBs3ku. KomnaktHoe BemecTBo. ['ybuaToe BemiecTso.
CoenuHenus KOCTE!: HEMOABUKHBIC, MTOIYIOABMXHBIEC U TIOABMKHBIE. CTpOCHHE CyCTaBa.

Ckener rosioBbl. CKeJleT TYyJOBHUIA: MO3BOHOYHHK (IICHHBIA, TPYIHOH, MOSCHUYHBIMU,
KpPECTLOBBIN U KOIYUKOBBII), CTPOEHUE [T03BOHKOB, IPyAHAs KJIeTKa (IrpyauHa, pedpa). Otaensl
yeperna.

Ckener BepXHHMX KOHEYHOCTEH (JIOmaTKW, KIIOYHUIA, IUIeYeBOM mosc, pyku). Ckenet
HIDKHUX KOHEYHOCTEH (Ta30BbI€ KOCTH, TA30BBIH MOSAC, HOTH, O€ApO, TOJIeHb, CTOIA).

Kpoew. Kposooopawenue.

KpoBe. TkaneBas xunkocts. Jlumda, mimasma xpoBu. POpMEHHBIE IJIEMEHTHI KPOBH.
@aronuro3. Antures. Antuteno. I'pynmel kpoBu. M3oanturensl. AHturena. buosnornueckas
COBMECTUMOCTB TKaHel. [ pynmnoBas COBMECTUMOCTb KPOBH.

VIMMyHHTET: KJI€TOYHBINA, TYMOpaJIbHbIN, AKTUBHBIN U I1ACCUBHBIM, €CTECTBEHHBIA U
HCKYCCTBEHHBIN, BUJOBOM, HACIIEICTBEHHBIH, TPUOOPETEHHBIMH.

Crpoenue cepaua. Kposenocusle cocysl. KpoBoobOpaienue. bonbIioil n Manblii kpyru
kpoBooOpamienus. Jlumpa. Jlumbparnueckre Kanuisipbl, COCY/bl U y3JIbL.

ApTtepuanbHOe KpOBSHOE [aBJICHHME: BEpXHee M HIKHee. [unepronus. ['unoroHus.
Wucynet. Undapkr. [Tynasc. YacTtoTa cepiedyHbIX COKpAIIEHUH.

Jvixamenvnasn cucmema(6 u).

JpixarenbHas cucreMa. Jlerounoe apixanue. TkaneBoe apixanue. OpraHbl AbIXaHUS:
JBIXaTeNbHbIC YTH, JIeTKHE. JIerouHbIie My3bIpbKH — aJIbBEOJBI.

Jlerounast u mpucTeHOYHas MieBpa. [lneBpanbHas monocTs. [IneBpanbHas >KUAKOCTS.
Huddysus. 'emornodbun. AprepuaibHas KpoBb. BeHO3Hast KpoBb. AJbBEOISIPHBIN BO3AYX.

I'pynnas nmonocts. MexpebepHble Mblmnbl. Juadparma. JlpixaTenbHble ABHKEHHS.
Mopens Jonaepca. Omduzema nerkux.

JIbIXaTeNbHbIN IEHTP TOJIOBHOTO Mo3ra. Beiciine apxaTenbHble HEHTPhl KOPBI OOJBIINX
MOJTyILIapHil TOJIOBHOTO Mo3ra. Perynsius apIxaHusl.

ITuweeapumenvnan cucmema.

Oprannueckue BemecTBa. Buramuubel. MuHepaneHble BemlecTBa. lluTarenbHble
BemecTsa. [InimeBbie NpoyKThl J)KHBOTHOT'O U PACTUTENIBHOTO MPOUCXOXKACHU. HUTparsL.

I'morka. T'opranb. JKemunsiii  my3sipp. JKemub. HeGo, HeOHBIH  S3BIYOK.
[InmeBapurensHble kene3bl. [InmeBapuTenbHbIi KaHaid. TOH3WIIINUT.

3y0: KOpoHKa, mmeika, KopeHb. OManb. Llement. Jlentun. 3yOHas mynbma. Pe3iibl, KIbIKY,
KopeHHbIe 3yObl. MosiouHble U ocTosiHHbBIE 3yObl. CMeHa 3y0oB. Kapuec.

Cmona. I[Itnanun. Kpaxman. I'moko3sa. XKenynok. XKenynounsiii cok. Ilencun. Cnon
KEITyIKa.

Annenaunut. Kumeunsiii cok. bpeixkeiika. Bopcunka. HezameHuMble aMUHOKUCTIOTHI.
I'mukoren. MoueBuna. BopotHas BeHa. HukHsis onast BeHa.

Oomen eeuwgecme u Inepeu.



Cramuu oOMeHa BENIeCTBA: MOATOTOBUTEIbHAS, KJIETOYHAs (TJIACTHYECKUH OOMEH,
JHEPreTHYECKHU 0OMEH), 3aKITIOYUTEIbHAS.

OcHoBHOI 00MeH. OOt 00MEeH. DHEProTpaThl. JHEPTrOEMKOCTh (KAJIOPUHHOCTh
nuinu). bannacrueie BeniectBa. CyTOUHBIN paIMOH.

['mnoButamuuo3bl. 'unepButamMuno3sl. ABUTaMHHO3BL. «KypuHas cienorta». bone3snu
Oepu-0Oepu, IMHTA, PAXHUT.

Mouesvioenumenvuan cucmema.

[Touka. Kanmmnspueiii kiryoouek. [lepBuunas moua. Bropuunas moya. KOpKoBbIiA CITO.
[Toueunsle nupamMuabl MO3roBOro cios. Iloueunas noxaHka.

O6e3BoxkuBaHue opranusma. BogHoe otpaBnenue. I'mruena nwuranusa. Kumeunas
nanouka. [TJIK Oakrepuii KHIIEYHOW MaIOYKH OTKPBITHIX BojoeMax. JKeCTKOCTh M MSTKOCTh
BOJBI.

Kooxca.

Onupepmuc. [epma. 'mnonepma. Koxxnsie penentopsl. Koxkuble nurMenTsl. CabHble U
MOTOBBIE XKene3bl. Boockl u HOrTH. JKHpHas, HOpMalibHasl, cyxasi Koxka. 3arap.

Tepmuueckuit  oxor. Xwumuueckuii oxor. OOmopoxxeHue. CTpUTYIIUNA —JTUIIAMH.
UYecoTounslii 3y1eHb. YecoTka.

TennooOpa3oBanue. Temnoornauya. Tepmoperymnsanus. 3axkaauBaHHe: BO3AYIIHbIE U
COJIHEUHbIE BaHHBI, OOTHUpaHus, oOnuBaHusa, Aym. CoiHeuyHbl oxor. TeruoBoil ynap.
ConHeunsli yap.

DHOoKpunnaa cucmema.

JKenespl BHelIHEH, BHyTpeHHEH M cMelmaHHOM cekpeuuu. Cekperbl. ['OpMOHBI.
OHJOKpPUHHAs CUCTEMA.

I'opmon pocra. ['uno¢uzapueie rurantsl U auunytel. Kpetnausm. bazenosa 60s1e3Hb.
Causucteiii orek. Macynun. CaxapHblil 1uaber.

Hepenaa cucmema.

[lenTpanbHas HepBHas cucrema. Ilepudepuueckas HepBHas cucrema. Pediexkc.
Pednexropuas myra. [1psimbie u 0OpaTHbIE CBSI3H.

CuMnartnyeckuil 1 mapacUMIaTUYECKUM IOAOTAEIbl aBTOHOMHON HEPBHOI CHCTEMBI.
Conneunoe cruierenue. biyxaaroniuii HepB.

Heliporopmonansnas  perymsauus.  ['mnoramamyc.  HeiiporopMonsl.  EnuHCTBO
TyMOpPaJIbHOW M HEPBHOM PETYJISALIMH.

ITo3BoHOUHBINM KaHan. CIIMHHO-MO3r0Bas *KUAKOCTh. LlenTpanbHblil kaHail. Cepoe u
0eoe BEeHIECTBO CIMHHOTO Mo3ra. OyHKIIUU CIIMHHOTO MO3Ta.

IIpononrosareiit Mo3r. Cpennuit Mmo3r. Moct. Mo3ssxedok. Kopa u saapa. bopo3ns! u
n3BUIMHBL [Ipomexxyrounsiii Mo3r. [onymapus roiroBHOro Mosra.

Opzanwt uyecme. Ananuzamopol.

Anamuzarop. CneunpuyHocts aHanuzatopa. Wmmosun. bBpoBu, BekH, pECHUIBI.
I'mazHune! yepena. CTpoeHue riasa.

HansHO030pKoCcTh. biauszopykocts. [Iponukaromee panenue riasza. [leppas momouis npu
MIOBPEXKACHHUH IJ1a3.

Hnousuoyanvnoe pazeumue opeanusma.

Snnexknerka. Cnepmaro3zoun. IlosnoBsie xpomocomsbl. OmmogorBopeHue. KeHckas
1oJioBas cucreMa. My»xckas nosioasi cucreMa. Co3peBaHue AHLEKIETKA. MeHcTpyanusl.

Benepuueckue 6one3nu: ronopesi, cudunuc. Bupyc nmmynonedunura(BUY): cuaapom
npuobperenHoro ummyHoaedumura( CI1M/I).

Poct u pasBuTHe: kKaneHAapHBIA BO3pacT M OMojorndeckuid Bo3pact. Ilnoa. 3apoapi.
[TonypocToBoii ckayok. PUITUNIITMHCKUI TECT.



Hapxorennsie BemiecTBa: HUKOTUH, aJKOT0JIb, HAPKOTUKH, TOKCHUHBI. AOcTHHEeHIMs. Pak
nerkux. [actput. f3Ba xenyaka u ABeHaguatunepcTHo kuiiku. Crmasmel cocynoB. Luppos
[IEYEHHU.

TemmepameHTBI:  MENAHXONUK, XOJEepUK, (¢JerMaTHK, CAHTBUHUK.  XapakTep:
9KCTpaBepThl U UHTPOBePTHI. HTepechl. CkionHOCTH. CriocobHOoCTH. COBECTS.

[ToBTOpEHNE TPOHACHHOTO MaTepuana. 3aKpelyIeHHe 3HaHWUU 1Mo Kypcy Owonoruu 8
kiacca. [ToaroToBka k HTOroBOM KOHTPOJIBHOU padoTe.

I[lnanupyembie pe3yibTaThl 0CBOEHUS] Y4eOHOT0 MpeaMeTa

JUYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe socnumanue:

* OTHOILIEHUE K OMOJIOTMM KaK K BaXHOM COCTaBIISIOIIEH KyJIbTYpbl, FOPIOCTb 3a BKJIAJ
POCCHUHCKHMX U COBETCKHUX YUEHBIX B pa3BUTHME MUPOBOM Ouojormyeckoi Hayku. ['paxmanckoe
BOCIIUTaHHE:

* TOTOBHOCTb K KOHCTPYKTHBHOW COBMECTHOM J€ATEIbHOCTU IIPU BBIIOJHEHUU
UCCJIEIOBAaHUM U IPOEKTOB, CTPEMJICHUE K B3aMMOIIOHMMAHHUIO M B3aUMOIOMOIIU. J[yXxoBHO-
HPaBCTBEHHOE BOCIIUTAHUE:!

* TOTOBHOCTb OLIEHUBATh IIOBEJICHUE U MOCTYIIKH C [TO3ULUU HPABCTBEHHBIX HOPM U HOPM
9KOJIOTUYECKON KYJIbTYPHI;

* IOHMMAHNE 3HAYUMOCTH HPABCTBEHHOI'O aCIIEKTa JEATEIbHOCTH YEJIOBEKA B MEIULIMHE
1 OMOJIOTHH. DCTETUYECKOE BOCIIUTAHUE:

* [OHMMAaHHE POJIM OHOJIIOTUU B (HPOPMUPOBAHMU 3CTETHUUYECKOW KYJIbTYPHI JIMUYHOCTH.
Llennocmu nayunozo nosHanuA.

* OpHEHTalUsl Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX NpEACTaBICHHUNH 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSAX, B3aWMOCBS3SIX YENOBEKa C MPUPOJHOW U COLMAIbHOU
Cpemnoi;

* IOHMMAaHUE POJIK OMOJIOTMYECKON HAyKH B (POPMUPOBAHUU HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAaydyHOM JI0OOO3HATENBHOCTH, HWHTEpeca K OHOJOrMUECKOW HayKe, HaBBIKOB
HCCIIEA0BATENIBCKON 1€ATEIBHOCTH.

Dopmuposanue Kyibmypbl 300P06bsi.

* OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBbI0 M YCTaHOBKa Ha 3JI0pOBBIH 00pa3
KHU3HH (310pOBOE MHUTaHUE, COOIIOIEHUE TUTHEHUYECKUX MPaBWI U HOPM, cOalaHCUPOBAaHHBIN
PEXUM 3aHITUH U OTIbIXA, peryyspHas Gu3nyecKas aKTUBHOCTD);

* OCO3HAHHUE MOCJEJICTBUM U HENMpPUATHE BPEIHBIX NMPHUBBIYEK (YIOTpeOsieHHE aKoroJs,
HapKOTHUKOB, KypeHHE) U HMHBIX (popM Bpena g (U3NYECKOrO0 U TCUXUYECKOrO 3/10pPOBbS; *
coOyoieHre TpaBWil 0€30MacHOCTH, B TOM 4HCJIE HaBBIKM O€30MacHOr0 IOBEJIEHHUS B
MPUPOIHOM Cpee;

* c(OPMHPOBAHHOCTh HaBBbIKAa pedIeKCHH, yIpaBlieHHe COOCTBEHHBIM SMOLMOHAIBHBIM
COCTOSIHHEM.

Tpyoosoe éocnumanue:

* aKTHBHOE y4acTHE B PEUICHUH MPAaKTHUECKUX 3aJ]1ad (B paMKaxX CEeMbH, IIKOJIbI, TOPO/a,
Kpasi) OHOJIOTMYECKOM U HSKOJIOTMYECKOH HaNpaBiICHHOCTH, WHTEpEC K MPAKTHUYECKOMY
M3Y4YEHUIO Mpodeccuii, CBA3aHHBIX ¢ OMOJIOTHEH.

IKonocuueckoe 60CnumaHue:

* OpHEHTallMs Ha IpUMEHEeHUe OMOJIOrMYeCKUX 3HAHUM MpU peleHuH 3a7a4d B o0nacTu
OKpY>Karollen Cpeibl;

* OCO3HAHHE HKOJIOTUYECKUX MTPOOIEM U MyTeH UX PELICHNUS;

* TOTOBHOCTb K Yy4YaCTUI0O B IIPAKTHUECKOH JEATEIBHOCTH  SKOJIOIMUYECKOU
HAIPABJIEHHOCTH.

Adanmayus obyyarowecocs K USMEHAIOWUMC YCIO0BUAM COYUATLHOU U NPUPOOHOL
cpeoul.



* aJICKBAaTHAs OLICHKA N3MEHSIOIINXCS YCIOBUM;

* MPUHATHE pellieHus (MHANBUYyaIbHOE, B TPYIIIE) B U3MEHSIOLIMXCS YCIOBUAX Ha
OCHOBAHMU aHaJIM3a OMOJIOrMYECKON HHPOpPMaLUY;

* [JJAHUPOBAaHUE JEHCTBUH B HOBOW CUTyallMM HA OCHOBAHMHU 3HAHUN OMOJIOTMYECKUX
3aKOHOMEPHOCTEM.

METAIIPE/IMETHBIE PE3Y/IbTATHI

YHuBepcaabHbIe I03HABATEJIbHbIE el cCTBHA

baszoevie nocuueckue deticmeusi:

* BBUIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKU OMOJIIOTUYECKUX OOBEKTOB
(sBIICHUR);

* YCTaHABJIMBATh CYIIECTBEHHbIH MpPU3HAK KIacCU(UKAUN OHOJIOTMYECKHX OOBEKTOB
(sIBJIEHUH, TPOILIECCOB), OCHOBaHUS JUIsi O0OOIIEHUS U CpPaBHEHUS, KPUTEPUH MPOBOAMMOIO
aHaM3a; C Y4YETOM TPEIJIOKEHHON OWOIOTUYECKON 3aJa4d BBISBISATH 3aKOHOMEPHOCTH H
MPOTUBOPEYUST B paccMaTpuBaeMbIX ¢akTax U HAOMIOJCHUSX; MpeniaraTb KPUTEPUH JUIS
BBISIBJICHHSI 3aKOHOMEPHOCTEH U TPOTUBOPEYUI;

* BBUBIAITH JePUIUTHl WHPOPMALMHU, TaHHBIX, HEOOXOAWMBIX JUIS pEHICHUS
MIOCTaBIICHHOM 3a/1a4H;

* BBIABIISITH PUYMHHO-CIICJICTBEHHBIC CBS3HM IPU U3YUYEHHH OMOJIOTHUECKUX SIBICHUH H
MIPOLIECCOB; JIeJaTh BHIBOJBI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX U HHAYKTUBHBIX YMO3AKIIOUCHUN,
YMO3aKJIIOUEHUH M0 aHATIOTHH, ((OPMYIHPOBATh TUIIOTE3BI O B3aUMOCBSI3SIX;

* CaMOCTOSITEIPHO BBIOMpaTh CMOCO0 pemieHus y4eOHOH OHMONOTHYeCKON 3amadn
(cpaBHMBaTh HECKOJBKO BapUAHTOB peEIICHMs, BBIOMpaTh Hauboyiee MOAXOASIIUMN C Y4EeTOM
CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).

baszosvie uccneoosamenvckue deticmeus:

* HCIOJIB30BAThH BOIIPOCHI KAK MCCIEI0BATENbCKUIA HHCTPYMEHT TIO3HAHUS;

* hopmynupoBaTh BONPOCH], (PUKCHPYIONINE Pa3phIB MEXIY PEAbHBIM U JKEIaTeIbHBIM
COCTOSIHUEM CUTYAIH, 00BEKTA, 1 CAMOCTOATENIBHO YCTaHABIMBATH UICKOMOE U JIaHHOE;

* (opMuUpOBaTH TMIOTE3Y 00 MCTUHHOCTU COOCTBEHHBIX CYXKICHHH, apryMeHTHpPOBaTh
CBOIO MO3MIINIO, MHEHUE;

* MPOBOJUTH IO CaMOCTOSITEIBHO COCTABICHHOMY IUIaHY HaONIO/eHUE, HECIIOKHBIN
OMOJIOTUYECKUH 3KCIIEPUMEHT, HEOOJbIIOEe HCCIEIOBaHME [0 YCTAHOBIEHHIO OCOOEHHOCTEH
ouosornueckoro o0ObekTa (Tpoliecca) W3Y4YEHUs, NPHUUYUHHO-CICACTBEHHBIX CBSI3€M |
3aBUCUMOCTEH OMOJIOrMYeCKX 00BEKTOB MEKIY COOOM;

* OIICHWBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh WH(OPMAIHIO, TIOTYIEHHYIO B XOJ€
HaAOJIOACHUS M SKCIIEPUMEHTA;

* camMoCTOATENbHO (opMynmupoBaTh O0000IIEHHWS ¥ BBIBOABI 10 pE3yibTaTam
MIPOBEIEHHOTO HAOJIOJICHHS, SKCIIEPUMEHTA, BJIAIeTh WHCTPYMEHTAMU OLIEHKH JOCTOBEPHOCTU
MOJTYYEHHBIX BBIBOJIOB M 000OIIECHHUI;

* TIPOTHO3MPOBATH BO3MOXKHOE JTAIbHEHIIIee pa3BUTHE OMOJOTHUYECKUX IMPOIECCOB U UX
MIOCTIC/ICTBYS B @aHAJIOTHYHBIX FJTM CXOJIHBIX CUTYaIUsX, & TAK)KE BBIIBUTATh MPEATIONIOKEHHS 00
UX Pa3BUTHU B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Paboma c ungpopmayuei:

* NPUMEHATh Pa3IMYHbIE METOJbl, HHCTPYMEHTBHl M 3alpoChl MPH TOUCKE M OTOOpE
Onosornyeckoii MHPOPMAITUHN WM JaHHBIX M3 UCTOYHUKOB C YIETOM NPEIOKEHHON y4eOHOM
OMO0JIOTMYECKOl 3aauu; BHIOMPATh, aHAIM3UPOBATh, CUCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH
OMOJIOTHYECKYI0 HH(POPMAIINIO PA3TUYHBIX BUIOB M (POPM MPEACTABICHUS;

* HaXOJUTh CXOHbIE apryMEHTHI (IOATBEPKIAIOIINE HIIM ONIPOBEPraloIIie OJHY U TY Ke
UJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX UICTOYHHKAX;

* CaMOCTOSITENIFHO BBIOMpPATh ONTUMANBHYIO (hOpMYy NpeAcTaBiIeHUs HHPOpPMAIUU U
WJUTIOCTPUPOBATH pelIaeMble 3a7aul HECIOKHBIMU CXEMaMH, AUarpaMMaMy, UHOU rpadukoi u
AX KOMOMHALMSAMU;



* OLIEHUBATh HAJEKHOCTh OMOJIOrHUecKoi MH(OPMAIMK IO KPUTEPUSM, MTPEI0KEHHBIM
yUUTEIeM WK ¢(HOPMYITUPOBAHHBIM CaMOCTOSTENBHO;

* 3a[I0OMMHATh U CUCTEMAaTU3UPOBATh OMOJIOTUYECKYIO0 HH(OPMALIHIO.

Yuusepcanvuvie kommynukamusnvie oelcmeus

Obwenue:

* BOCHpUHUMATh U (OPMYJIHMPOBATH CYXKACHHUS, BBIpAXKAThb SMOLMU B TIpoOIECcCce
BBINOJIHEHUS [IPAKTUYECKUX U JJaOOpaTOPHBIX padoT;

* BbIpa)KaTh ce0s1 (CBOIO TOUKY 3pEHUS) B YCTHBIX U IUCbMEHHBIX TEKCTAX;

* pacro3HaBaTh HeBepOallbHbIE CPEJCTBA OOIIEHUS, NOHUMaTh 3HAUYEHUE COLMAJIBHBIX
3HAKOB, 3HATh U PACIO3HABATH MPEINOCHUIKA KOH(MIMKTHBIX CUTYAIlMi M CMIT4aTh KOH(IHUKTEHI,
BECTH I1€PErOBOPHI;

* IOHUMAaTh HAMEPEHHS JIPYTUX, MPOSBIATh YBAKUTEIBHOE OTHOIIEHUE K COOCCETHUKY U
B KOPPEKTHOH popMe popMysInpoBaTh CBOM BO3PAKEHUS;

* B XO/I¢ JMANOra W/WIM TUCKYCCHH 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOii
OMO0JIOrMYECKOI TeMbI U BbICKa3bIBaTh UJI€U, HALIEIIEHHbIE Ha pellleHrue OMOJIOrHUeCcKOn 3a/1aun U
nojjepkaHue 0JaroXenaTeIbHOCTH OOILEHUS;

* COIIOCTaBJIATh CBOM CYXIECHHA C CYXKIEHUSAMM JPYIMX YYacTHUKOB JIMAJOra,
OOHapyKUBATh Pa3IMYNe U CXOJCTBO O3HIINH;

* nyOJUYHO NPEACTABIATh PE3yJbTaThl BBINOJIHEHHOIO OHOJOIMYECKOro OIbITa
(3KCIepuMEHTa, UCCIEeI0BaHuS, IPOEKTA);

* CaMOCTOSITENIbHO BbIOMpaTh (popMar BBICTYIUIEHMSI C y4€TOM 3aJad IPE3eHTAlUuu U
0CcOOEHHOCTEH ayTUTOPUH U B COOTBETCTBHH C HIUM COCTABJIATH YCTHBIC Y MIMCbMEHHBIE TEKCTHI C
UCIOJIb30BAHUEM UIUTIOCTPATUBHBIX MaTEPUAJIOB.

Cosmecmuas desimenbHOCMb (COMPYOHUYECMB0).

* IOHUMATh U UCTOJIb30BAThH IPEUMYIIECTBA KOMAaHIHON U HHAMBUYAIbHOMN pabOThI IpU
pelIeHnr KOHKPETHOM Oronornyeckoil mpooiieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHHUSI
IPYNIOBBIX (hOPM B3aUMOJEHCTBUS IPU PEIIEHUH ITOCTABICHHOM yueOHOi 3a1aun;

* IPUHUMATH LI€JIb COBMECTHOW IESTENbHOCTH, KOJIJIEKTUBHO CTPOUTH JAECUCTBUS IO €€
JOCTIHKEHHUIO: paclpeliesiaiTh pOJM, JO0TOBapuBaThCs, OOCYXKIaThb MpOIEcC M pPe3ysbTaT
COBMECTHON palOThl, yMETh 0000IIaTh MHEHHUS HECKOJbKHX JIIOJIEH, MPOSBISATH TOTOBHOCTH
PYKOBOJUTB, BBIIOJIHATE IOPYUYEHUS, TIOAUYNHATHCS;

* [JJAHUPOBATh OPTraHU3ALIMI0O COBMECTHOM pabOThI, OMPENENATh CBOK pPOJib (C y4eTOM
NPEANOYTeHU M BO3MOMKHOCTEH BCEX YYACTHUKOB B3aMMOAEUCTBUS), PACHpPENeNsATh 3aJa4yu
MEX1y YiIeHaMH KOMaHIbl, Y4acTBOBAaTh B TPYIIOBBLIX (opMax paboThl (00CyxkaeHus, oOMeH
MHEHMSIMU, MO3TOBbIE IITYPMBI U HHBIE);

* BBINOJHATH CBOIO YacTh pabOThI, JOCTUIaTh KayeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HaIPaBJIEHUIO U KOOPAUHUPOBATH CBOM JECUCTBUS C IPYTMMH YWICHAMU KOMaHbI;

* OIICHMBATh Ka4E€CTBO CBOETO BKJIAJa B OOLIUI MPOJYKT MO KPUTEPHUSIM, CAMOCTOATEIBHO
cOpMYyJIMPOBAHHBIM yYaCTHHUKAaMHU B3aUMOJCIHCTBUS; CPaBHHMBATh PE3YyJbTaThl C HCXOIHON
3aaueil M BKJIAJ KaKJOro 4ieHa KOMaHIbl B JIOCTH)KEHUE pE3yNbTaTOB, Pa3lelsiTh cdepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K MPEJAOCTABICHUIO OTYETa Iepe] TPYIIIOif;

* OBJAACTh CHCTEMOH YHHMBEPCAIbHBIX KOMMYHHUKAaTHBHBIX JEHCTBHM, KOTOpas
oOecnieunBaeT C(HOPMUPOBAHHOCTh COLIMAJIBHBIX HABBIKOB W 3MOLMOHAIBHOTO HHTEJUIEKTA
00yJarouxcs.

Ynueepcanwvnvie pecynamuenuvie oeiicmeus

Camoopaanuzayus:

* BBIABJIATH NMPOOJIEMBI [UI PEIIEHHs B )KU3HEHHBIX M YYEOHBIX CUTYalUsX, UCHOJIb3Ys
OHOJIOTHYECKUE 3HAHUS,

* OPHEHTUPOBATHCS B PA3IMYHBIX MOJXO0JAX NPUHATHS PeUIeHUH (MHAUBUIYaJIbHOE,
IIPUHATHE PELLIEHUS B TPYIIE, IPUHATHE PEIIEHUIN IPYNIION);



* CaMOCTOSITENIbHO COCTABJIAThH ajJrOPUTM pPELICHHS 3aJayd (WM €ro 4acTh), BHIOMpATh
croco0 penieHus y4eOHOH OHMOJOTMYECKOM 3aJjadyd C y4YeTOM HUMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH IIpe/ilaraeMble BApHAHTHI PEIICHHUIA;

* COCTaBJATH IUJIaH ACWCTBUU (IJIaH peaju3aldyd HaMEYEHHOIO ajroOpUTMa PEHICHHS),
KOPPEKTUPOBATh IMPEIJIOKEHHBIH AJITOPUTM C Y4YETOM IIOJNyYEHHUS HOBBIX OHOJIOTMYECKUX
3HaHU# 00 n3yyaeMoM OMOJIOTHIECKOM OOBEKTE;

* JIeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

Camoxonmponw (peghnexcus):

* BIIQJICTh CIIOCOOAMH CaMOKOHTPOJIS, CAMOMOTHBAIINH U pedIieKcuu;

* 1aBaTh a/ICKBATHYIO OIICHKY CUTYaIlMH U TpeAJiaraTh IJIaH €€ U3MEHEHHUS,

* YYUTHIBATh KOHTEKCT M NPEIBUACTb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpPH
pemieHnH y4eOHOW OMOJIOTMYECKON 3a1aud, aJanTUpPOBaTh pEIICHHE K MEHSIOUIMMCS
00CTOSITENTLCTBAM;

* O0BSACHATH MPUYMHBI JOCTIDKEHUS (HEIOCTIKEHHS) Pe3yIbTaTOB JICATEIILHOCTH, 1aBaTh
OLICHKY MPUOOPETEHHOMY OTIBITY, YMETh HaXOIUTh MIO3UTUBHOE B MPOU3OIIEAIIECH CUTYAIUH;

* BHOCUTh KOPPEKTHBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHHUBILUXCS CUTYallUid, yCTAHOBJICHHBIX OMMUOOK, BOSHUKIIUX TPYIHOCTEH;

* OIICHWBATh COOTBETCTBHE PE3YJbTAaTa IETTH U YCIOBHSM.

OMOYUOHAbHBLL UHMETLTIEKM.!

* pa3nu4aTh, HA3BIBATh U YIPABJIATH COOCTBEHHBIMH YMOIMSIMH ¥ SMOLIUSAMH JPYTHUX;

* BBISIBJIATH M QHAJIM3UPOBATH IPHYUHBI SMOIIHI;

* CTaBHUTH ceOs1 HA MECTO JIPYTOTO YeNIOBEeKa, TOHUMATh MOTHUBEI 1 HAMEPEHUS IPYToro;

* PEryJIUPOBATh CIIOCOO BHIPAKEHUS IMOLIUH.

Ipunamue cebs u opyeux:

* OCO3HAHHO OTHOCHUTHCS K JPYTrOMY YeJIOBEKY, €r0 MHEHHUIO;

* IPU3HABATH CBOE MPABO HA OMMOKY M TAKOE K€ MPaBO JIPYToro;

* OTKpBITOCTH ce0e W JPYrMM; * OCO3HaBaThb HEBO3MOXHOCTb KOHTPOJHPOBATH BCE
BOKDYT,

* OBJIAZIETh CHCTEMOW YHMBEPCAJbHBIX YUEOHBIX PEryIATUBHBIX JAEHCTBHM, KOTOpas
obecrieurBaeT (POPMHPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS MO3UIIHSA
JMYHOCTH), W JKU3HEHHBIX HABBIKOB JIMYHOCTU (YyIpaBieHUs COOOH, CaMOAMCIUIUINHB,
YCTOWYHMBOTO MTOBEACHUS).

Ilpeomemmnvimu pezynomamamu n3ydenus npeamera «buosorus» B 5 Kiacce sBISIFOTCS

CIIENYIOIINE YMEHMUS:

v/ OIpeeNATh POJIb B IPUPOJIE PA3TMIHBIX TPYIIT OPraHU3MOB;

v’ 00OBACHATH POJIb KMBBIX OPFAaHU3MOB B KPYTOBOPOTE BEIIECTB 3KOCHCTEMBI.

v IPUBOAUTH NPUMEPHI IPUCIIOCOOIEHUI OPraHu3MOB K Cpejie OOMTAHHS 1
OOBSICHSITH UX 3HAUEHHE;
HAXOJHUTh YEPThI, CBUACTEIHCTBYIOMINE 00 YCI0KHEHUH JKUBBIX OPraHU3MOB
OOBSCHATH 3HAYCHHUE )KUBBIX OPTaHW3MOB B )KM3HU U XO3SMCTBE YETIOBEKA.
MEePEUNCIIATh OTIIMYUTENBLHBIE CBOWCTBA KUBOTO;
pa3iauyath (1Mo TabiMIle) OCHOBHBIE TPYMIbBI >KUBBIX OPraHU3MOB (OakTepuu:
Oe3bsiepHbIe, SACpHBIC: TPUOBI, PACTEHUS, >KUBOTHBIE) U OCHOBHBIC TPYIIIIBI
pacTeHuil (BOJAOPOCTH, MXH, XBOIIH, IUJIAyHbI, MAalOPOTHUKH, T'OJIOCEMEHHbIE
LIBETKOBBIE);
OTIpEe/IeIATh OCHOBHBIE OpraHbl pACTEHUH (YaCTH KIIETKH);
OOBSCHATH CTPOCHHUE W IKU3HEACATEIHHOCTh M3YYEHHBIX TPYII IKUBBIX
opranu3MoB (0akTepuu, rpuObI, BOJOPOCIH, MXH, XBOIIIH, TUIAYHBI, TATIOPOTHUKH,
TOJIOCEMEHHBIE U IIBETKOBBIC);
v IOHMMAaTh CMBICI OMOJOIHYECKMX TEPMUHOB;

ANANENRN

AN



v\ XapakTepu30BaTh METOIbI OHMOIOIMYECKOM Haykd (HAOJIIOJEHHE, CpaBHEHHE,
PC3YyJIbTAaThI, I10JIb30BAaThHCA YBCINYHUTCIbHBIMHA an60paMH u HUMETH
JJIEMEHTAPHbBIE HABBIKU MPUTOTOBJICHUS H U3YUEHHSI IPETIapaToB.

v UCIOJIb30BaTh 3HAHWS OWOJOTHUHM TPH COOJIOJCHHH TPABHJI ITOBCEIHEBHON
THTUCHBI;

v CaMOCTOSATENbHO 00HAPYKUBATH U (POPMYIHPOBATH YICOHYIO IPOOIIEMY.

Ilpeomemnvimu pezynromamamu u3yyeHus Kypca OONOJIHUMENbHOZ0 00pa306aHus
«IIpakmuueckasn 6uonozusay» ¢ 5-1 Knaccax AAAIOMCA c1e0yIOUUe YMEHUA:

— O00BACHATH POJIb PACTEHUM B COOOLIECTBAX U MX B3aMMHOE BIUSHUE APYT HA JIpYra;

— NPUBOJUTH NPUMEPHI MPUCIOCOOIEHUI IBETKOBBIX PACTEHHUH K cpele OOUTaHUs U
00BACHATH UX 3HAUEHHE;

— HaxoIUTb YEPThbl, CBUIETEIbCTBYIOIUME OO YCIOXKHEHHUU KMBBIX OpPraHM3MOB IIO
CPaBHEHHUIO C IIPeJIKaMHU, U 1aBaTh UM OObSICHEHHUE;

— OOBACHATH MPHUCIIOCOOTICHNS Ha Pa3HBIX CTAIUSAX KU3HEHHBIX IIHKIIOB.

— OOBACHATH 3HAYEHUE LBETKOBBIX PACTEHUH B KHM3HHM U XO3SHCTBE YeJOBEKA: HA3bIBATh
Ba)KHEHIINE KyJIbTYPHbIE U JIEKAPCTBEHHbIE PACTEHUS CBOEH MECTHOCTH.

— pa3nuy4aTh LBETKOBBIC PACTEHHUs, OJIHOJOJbHBIC U JBYAOJIbHBIEC, IPUBOAUTH MIPUMEPHI
pacTeHMil M3y4EHHBIX CEMEHCTB LIBETKOBBIX PAcTeHHUH (MaKCUMyM — Ha3blBaTh XapaKTEpHbIE
IIPU3HAKH [IBETKOBBIX PACTEHUH N3YUEHHBIX CEMENCTB);

— OIIPEJeNsATh OCHOBHBIE OPTraHbl paCTeHUH (JIUCT, cTeOelb, LIBETOK, KOPEHb);

— OOBACHATH CTPOCHHE M KHU3HEEATSILHOCTh IBETKOBOT'O PACTECHUS;

— MIOHUMATh CMbICI OMOJIOTHUECKUX TEPMUHOB;

— IIPOBOJIUTH OMOJIOTMUECKUE OTIBITHI M SKCIIEPUMEHTHI U OOBACHATH UX PE3YJITATHI.

— co0I0aTh U 0OBACHATH IPAaBUJIA TOBEICHHS B IPUPOJIE.

— pa3nuuaTh Chel0OHBIE U SA0BUTHIE IBETKOBBIE PACTEHUSI CBOEH MECTHOCTH.

— OIIPENENATh POJib B IPUPOJIE U3YUEHHBIX TPYII )KUBOTHBIX.

— MPHUBOJUTH MPUMEPHI IPUCTIOCOOJIEHUI KHUBOTHBIX K Cpe/ie OOUTaHUs U OOBSACHATH UX
3HAYEHHUE;

— HaXOJUTh YepThl, CBUAETEICTBYIONINE 00 YCIONKHEHUU XKHUBOTHBIX MO CPAaBHEHUIO C
MpelKaMH, U AaBaTh UM OOBSICHEHHUE;

— O0OBACHATH MPUCIIOCOOICHNS Ha Pa3HBIX CTAIUAX KU3HEHHBIX LIUKIIOB.

— OOBSCHATH 3HAUEHUE )KUBOTHBIX B )KU3HU U XO35HCTBE YEJIOBEKA;

— NPUBOJUTH IMPUMEPHI M XapaKTepPU30BaTh BAXKHBIX JUIA KU3HU M XO3SAHCTBA yelloBeKa
KUBOTHBIX (OOHMTaTeneil JKWIMIL, [apa3uToB, IEPEHOCUUKOB OOJE3HEH, HaCEeKOMBIX-
OTBUTUTENEH, OOLIECTBEHHBIX M KPOBOCOCYIIUX HACEKOMBIX, IMPOMBICIOBBIX PBIO, OXOTHHYbE-
MIPOMBICIIOBBIX NTHI] M 3BEpEi, TOMAIIHUX >KUBOTHBIX W IIp.) Ha NMPUMEpPE CBOEH MECTHOCTH,
OOBSICHATB MX 3HAUEHHE.

—paznuuaTh (IO TaONMIE) OCHOBHBIE TPYIIbl KUBOTHBIX (TpoCTEHIIne, THIIBI
KHIIEYHOIIOJIOCTHBIX, TUIOCKUX, KPYTJIBIX U KOJIYATHIX Y€pBEU, MOJUTIOCKOB, WIEHUCTOHOTHX, B
T.4. KJacchl paKkoOOpa3HbIX, HACEKOMBIX, TAYKOB; XOPAOBBIX, B T.U. KJIACChI PbIO, 36MHOBOIHBIX,
MIPECMBIKAIOIIUXCS, ITULl U MIEKOMTUTAIONINX);

— OOBSCHATH CTPOEHHE U IKUZHENCATENIbHOCTh HW3YYEHHBIX TPYNI KHUBOTHBIX
(mpocTeifiine, KHUIIEYHOMOJOCTHBIE, IUIOCKUE, KPYIJble U KOJIbYaThle YEpPBH, MOJUIIOCKH,
YJIIEHUCTOHOTHE (B T.4. pakooOpa3Hble, HACEKOMBbIe, IayKu), XOpIOBble (B T.4. pPBHIOHI,
36MHOBO/IHBIE, IPECMBIKAIOIINECS, ITUIIBI U MIEKOIIUTAIOIINE);

— XapaKTepU30BaTh OCHOBHBIE KOJIOTMYECKHE TPYIIIBI U3YUYEHHBIX I'PYI )KUBOTHBIX;

— MOHUMATh CMBICT OMOJIOTHYECKUX TEPMUHOB;

— pa3nuuaTh BaXKHEHIINE OTPSIbl HACEKOMBIX U MIIEKOIMTAIOIINX;

— MPOBOAUTH HAOIIOCHUS 32 JKU3HEACATEIbHOCTBIO KUBOTHBIX, OMOIOTUYECKUE OTBITHI
U SKCIIEPUMEHTBI U OOBSCHSTH UX PE3YJIbTATHI.

— co0Ir01aTh U OOBACHATH MIPABUIIA TTOBEICHUS B TIPUPO/IE;



— XapaKTepHu30BaTh CIOCOOBI PALIMOHAIBHOIO HCIOJIb30BAaHUSl PECYPCOB JKUBOTHBIX Ha
IIPUMEPE CBOETO PETUOHA.

— UCTOJIb30BaTh 3HAHUS OUOJIOTUU MPU COOTIOICHUHN MPAaBUJI IOBCEHEBHOWU TMTMEHBI;

— OCYILLECTBIISTH JUUYHYIO MPO(PHUIAKTUKY 3a00JIeBaHUN, BHI3BIBAEMBIX MMapa3uTUYECKUMU
KUBOTHBIMHU.

Ilpeomemuvimu pezynomamamu u3zy4yeHus Kypca OONOIHUMENbHO20 00PA308aAHUA
«IIpakmuueckasa o6uonozusn» ¢ 8-9 Knaccax agnawomesa ciedyroujue yMeHus:

1. B no3HaBaTenbHON (MHTCILUIEKTYaIbHOMI) chepe:

* BBIJICJICHHE CYIIECTBEHHBIX IPU3HAKOB OMOJIOTHYECKUX 00BEKTOB (OTIMYUTEIBHBIX PU3HAKOB
KUBBIX OPraHMU3MOB; KIETOK M OpPraHU3MOB pACTEHUH, >KUBOTHBIX, I'pUOOB U OaKTEpHii;
OpraHm3Ma 4eJIOBeKa; BHJOB, JKOCUCTeM; Owocdepsl) U mporeccoB (0OMEH BEMIECTB U
MIpeBpalleHie YHEPrUH, MUTAHUE, JbIXaHUE, BBIICICHHUE, TPAHCIIOPT BEIIECTB, POCT, PA3BUTHE,
pa3sMHOXKEHHE, pEryJsius >KU3HEACATEIBHOCTH OpraHu3Ma; KpyroBOpOT BEUIECTB U
MIpeBpalieHIe SHEPTUU B JKOCHCTEMAX );
* TpUBEICHUE [I0KA3aTelIbCTB (QpryMEHTalMsl) POJCTBA 4YEJIOBEKA C MIICKOMUTAOIIUMU
KUBOTHBIMH; B3aHMOCBSI3U YEIIOBEKA U OKPY>KAIOIIEH cpebl; 3aBUCUMOCTH 3/10POBbsI YEJIOBEKA
OT COCTOSIHUSI OKpYXaroIled cpenpl; HEOOXOAMMOCTH 3alllUThl OKPYKAIOMIEW  Cpe.bl;
coOnrofieHuss Mep MNPOQPHIAKTUKH 3a00JI€BaHMiA, BBI3BIBAEMBIX PACTCHUSIMH, KHUBOTHBIMH,
OaktepusiMH, TpuOaMH W BHpYycaMH, TpaBMaTu3Mma, crpeccoB, BUY-undexunu, BpemHbIX
MIPUBBIYEK, HAPYIICHUS] OCAHKH, 3PEHUS, CIyXa, WH(EKIMOHHBIX U MPOCTYIHBIX 3a00JIeBaHMUI;
* KmaccupUKanUs — ONpelNeleHWe MPHUHAMICKHOCTH OHOJOTHYECKUX OOBEKTOB K
OIPEACIICHHOMN CHUCTEMATUYECKOU rpymie;
* 00BsACHEHHE POJIM OMOJIOTHH B MPAKTUYECKOH eATEIbHOCTH JII0/IeH; MecTa U POJIM YelloBeKa B
MPUPOJIE, POJCTBA, OOUTHOCTH TIPOUCXOXKIEHHS W DSBOJIIONMU DPACTEHWH W HKUBOTHBIX (HA
IIPUMEpPE COMOCTABJIEHUS OTJENIBHBIX IPYII); POJIU PA3IMYHBIX OPTaHU3MOB B KHU3HU YEJIOBEKA;
3HAYeHUs1 OMOJOTMYECKOTO pa3sHooOpa3ust s coxpaHeHHs Ouocdepbl; MeXaHU3MOB
HACJIe/ICTBEHHOCTH M M3MEHYMBOCTH, MPOSIBICHUS HACIEICTBEHHBIX 3a00JI€BaHUI y YeloBeKa,
BH1000pa30BaHUs u MPUCTIOCOOJIEHHOCTH;
* pa3MyeHHe Ha TaOlIMIaX yacTel U OPraHOUJIOB KJIETKH, OPraHOB U CUCTEM OPIaHOB YEJIOBEKa;
Ha XUBBIX OOBEKTaxX M TAaOJNWIAX OPTaHOB I[BETKOBOTO PACTEHHs, OPTaHOB M CHUCTEM OPTaHOB
KHUBOTHBIX, PACTEHUN pa3HBIX OTIEJIOB, )KMBOTHBIX OTAEIBHBIX THIIOB U KJIAaccoB; Hauboiee
pacrpoCTpaHEHHBIX PACTeHU W JIOMAlIHUX >KABOTHBIX; CHEJOOHBIX M SIOBHTHIX TPHOOB;

OITIaCHBIX JJIsA YCJI0OBCKa paCTeHI/Iﬁ nu JKHUBOTHBIX,
®* CpaBHCHHUC OMOJIOTUYECKHX OOBEKTOB U mponueccoB, YMCHHE [J€JIaTb BbIBOJAbI H
YMO3aKJIFOYCHU A Ha OCHOBC CpaBHCHUS;

* BBISBJICHHE M3MEHUYMBOCTH OPTraHM3MOB; IPUCIIOCOOJIEHUH OpPraHu3MOB K cpejie OOUTaHMUS;
TUTIOB B3aWMOJCHUCTBUS PA3HBIX BHJIOB B DKOCHUCTEME; B3aUMOCBSI3EH MEXAY OCOOCHHOCTSIMHU
CTpOCHHS KJIETOK, TKaHEH, OPTaHOB, CUCTEM OPTaHOB U UX (YHKIIHSIMU;

* OBJIAJICHUE METOJaMH OWOJIOTUYCCKOW HAyKW: HAOJIOJCHHE W OIHMCAHWE OHMOIOTHYCCKUX
O0OBEKTOB W TMPOIIECCOB; TOCTAHOBKA OHOIOTUYECKUX OSKCIEPUMEHTOB M OOBSCHEHHE WX
pe3yJIbTaTOR.

2.B 1IeHHOCTHO-OpUEHTAIIMOHHOI cdepe:

* 3HaHWE OCHOBHBIX IMPaBUJ MOBEAEHUS B MPUPOIE M OCHOB 3J0pPOBOTO 0OOpa3a >KHU3HHU;
* QHAJIM3 M OILICHKA TOCTIEICTBUN NIEATEIHPHOCTH YEIIOBEKA B MPUPOJIE, BIUSIHUS (PaKTOPOB PUCKA
Ha 37I0pOBbE YEIOBEKA.

3.B cdhepe TpymoBOIl 1EATENBHOCTH:




® 3HaHHC

e coOIrOIEHNE

u coOitoieHne
nmpaBui  pabOThI

(¢

IpaBUI paboThI B

(mpenapoBajbHbIE UIJIbl, CKAJIBIIEIH, JIYIIbl, MUKPOCKOIIBI).

4. B cihepe hHu3HIECKON AeATENLHOCTH:

KabuHeTe
OMOJIOTMYECKMMH TpUOOpaMHd W HMHCTPYMEHTAMHU

OunoJoruu;

®* OCBOCHHEC IIpHUEMOB OKa3aHUA nepBoﬁ oMo Ipu OTPaBJIICHHUU SAJOBUTHBIMH I‘pI/I6aMI/I,

PaCTCHUSAMH, YKYCaX JKHUBOTHBIX, IIPOCTYAHBIX 3a60J’IeBaHI/I${X,

O’KOrax,

00OMOPOKEHHUSIX,

TpaBMax, CIIACCHUH YTOIIAKOIICTO, paHHOHaJIbHOI;’I opraHu3alv Tpyada U OTAbIXa, BbIpalllUBaHUsA
U pa3sMHOXKEHHsI KYJbTYPHBIX PACTCHHH M JOMAIIHHUX JKUBOTHBIX, YXO/a 32 HUMH; POBEICHUS
HaOII0ICHUH 32 COCTOSITHEM COOCTBEHHOTO OpPTaHU3Ma.

TEMATHUYECKOE IINTAHUPOBAHHUE

5 -7 KJIACCAX (35 UACOB)

Ha3zeanue
pazoena

Tema ypoka

Ocroeénbvle 6uobl desamenbHoCmu
ooyuarouwuxcsa

Hcnonwvzoe
aHue
o0bopyooea
HUsA
uenmpa
«Touka
Pocmay

Knemounoe
cmpoenue
OpP2aHuU3MO08.

Kinerounoe
CTpPOCHHUE
OpraHu3MOB

Pabora ¢ pa3gaTouyHBIM MaTEpHUATIOM.
Crnymanue oObSICHEHUN YUUTEs.
CamocTosiTenbHas paboTa.

TI'oToBuTH
MHKpoTpena
par
KYJBTYPBI
ameO0.
Ob6napyxeHu
e
OJTHOKJIETOYH
BIX
KUBOTHBIX
(mpocreiiu
X) B BOJIHOM
cpene C
HCIOJIb30BaH
uem
udpoBoro
MHKPOCKOTIA.

JlaGopaTtopHas
pabota Nel
«3HaKOMCTBO

MHKPOCKOIIOM)) .

Pabota c
00opy0BaHUEM,
paboThl c
000opyI0OBaHUEM.

1a060paTOPHBIM
MOBTOPEHUE  TPABHII
1a00paTOPHBIM

Mukpockon
CBETOBOM,
udpoBoit

Kuzneoeame
JIbHOCMb
OpP2aAHU3MO8.

Kaxk
Pa3MHOXKAIOTCS
KUBOTHEIE?

O®poHTansHas Oecema ¢
paboTa c TeTpaabio.

YUUTENEM,

ONEKTPOHHBI
€ Ta0IuIBl U
[UIAKATHI.




Kaxk @ponranbHas Oecema C  yduTeleM,

Ppa3MHOKaTCS paboTa ¢ TeTpajbio.

pactenus’?

Kak nutatorcs | OpoHtanbHas Oecenma ¢ yuwreneM, | OOHapy)eHU

pactenus’? pabota c TeTpaabio. e
XJIOPOILIACTO

B B KJIETKax
pacteHui ¢
UCTIOJIb30BaH
uemM

1 poBOTro
MUKPOCKOIIA.
ONEKTPOHHBI
€ TabmuIbl 1
TUTAKATEHI.

Tompko 1M JHCT
KOPMMUT pacTeHue?

Cnymanue 00bICHEHUN yuuTes.
CamocrosiTenbHas padora.
PabGora ¢ kaproukamu.

OO6HapyxeHu
e
XJIOPOILIACTO
B B KJIETKax
pacTeHuii ¢

UCIIOJIb30BaH
uemM
U (poBOTO
MHKPOCKOTIA.
ONEeKTPOHHBI
€ TaONMuIBl U
IJIAKaThl.
Kak nutatorcsi | PaboTa B mapax. OEeKTPOHHBI
pasHble @poHTanbHas Oecena € y4yMTENeM, | € TaONMIBI U
KUBOTHBIE? paboTa c TeTpaabio. TUTaKaThl.
Kak MUTAKOTCS
1apa3uThl?
Hyx#HsI mu | PaGora ¢ paznaTouyHbIM MaTepUaIOM.
MUHepayibHble cosn | PaboTa ¢ kapToii ypoka.
JKUBOTHBIM u | becena ¢ yunrenem.
YEJIOBEKY?
MoxkHo nu kuTh | PaboTa ¢ pa3naTtodHbIM MaTepraIoM.
6e3 Boawsl minu He | PabGora c kapToit ypoka.
MUATAsACH? becena ¢ yuurenem.
Hayxka o | MHoroo0Gpa3ue Paborta ¢ OMOIOrHYECKUMHU TEPMHUHAMU;
pacmenusax — | KU3HEHHBIX POpM | (poHTaNBHAs Oece/ia C yUUuTesIeM.
Oomanuka. pacTeHui.
Knerounoe IIpeoOpazoBanue unpopmanyuu B Gopmy | Mukpockon
CTpPOCHHUE cxembl U Tabnuipl. OpoHTanbHas Oecena | UGPOBOH,
pacTeHHi. C YUHUTEIIEM. MHKponpena
CgoiicTBa Pabota B rpynmax. patsl
pacTUTENBHON
KJICTKH.
Tkanu pacTeHuUM. O®poHTtanpHas Oecema: ¢GopMupoBaHue | MUKPOCKOM




MPE/ICTaBICHU O TMpHU3HAKaX >KHUBBIX

udpoBoi,

OpPTraHU3MOB; IOATOTOBKA K MPOBEIECHUIO | MUKPOIIpera
MIPOCTOTO OTIbITa c KUBBIMU | paThl
OpraHu3MamH.
Cewms. YcnoBus BeimonHenue  mucbMeHHOro  3aaaHus. | PaGora
MpOpacTaHus Pabota c naboparopusiM | «CTpocHHe
CEeMSIH. 000pyJIOBaHUEM, C CEMEHAMH PACTEHUH. | CEMCHH
[ToaroroBka K KOHTPOJILHOU paboTe. baconn»
Hudposas
nabopaTopus
10 PKOJIOTUH
(matuuk
OCBEILIEHHOC
TH,
BJIQXKHOCTH U
TEeMIeparyp
Bl).
DIIEKTPOHHBI
€ TaOnuIbl
IUTaKaThl.
Opzanwt Kopens, mober, O®poHrtansHasgs Oecema ¢ yuureneMm, | MUKpOCKON
pacmenuii. muct. CTpoeHue 1 | paboTa ¢ TeTpablo. U poBoOH,
3Ha4YeHUE. MHKpoTpena
paThL.DJEKTp
OHHBIE
Ta0IUIBI H
TUTAKATBI.
Crebenb, uBeTok, | @poHTanmbHas Oecepa ¢ yduTeneM, | DIEKTPOHHBI
mnona. CtpoeHue u | paboTta ¢ TeTpaabio. € TaOIuIBl U
3Ha4yeHue. IUIAKATBI.
3o0n02un - 3oonorust - | becena ¢ yuutenem, U TeTpajblo.
HayKa 0 | HayKa 0 | BeimosHeHne MUCEMEHHOTO 3a/1aHMsL.
HCUBGOMHBIX KUBOTHBIX.
Cmpoenue Krerka. [Ipeobpa3zoBanue nHpopmanuu B popMy | Mukpockor
mena TaOITHUIIBI. U(pPOBOH,
HCUBOMHBIX. (dbpoHTaNBHAS Oeceia C YIUTEIEeM. MHKpOTIpera
Pabora B rpymnmnax. patsbl.
Tkanu. Opransl 1 | @poHTanbHast Oecema ¢ yuuteneM, | Mukpockon
CHCTEMBI OpraHoB. | paboTa ¢ TeTpajblo. U(pPOBOH,
MHUKpOITperna
patbl
Ilooyapcmeo | Tun CapkonoBele, | PaGora B rpymmax. Mukpockon
Ilpocmenimue | XryTMKOHOCIBI. Pabora ¢ pa3naTouHbIM MaTepHAaIOM. undpoBoi,
(1u) Knace BrInonHeHue NucbMEHHOTO 3a/1aHusl. MHKponpena
CapkopoBble. Pa6ora ¢ Mmukpockonom. paThl (ameba
Kiacc
JKryTHKOHOCIIBI.
Ilooyapcmeo | Tun OponTanbHas Oecema ¢ yuureneMm, | Mukpockor
Mmnozoknemo | KumednornonoctH | paborta c TeTpaabio. U(pPOBOH,
YHble bIE. MUKpoIpena
scusommnute (1 patsbl.




u). (BHYTpeHHEE
CTPOEHHE
TUPHI)
Tun: IInockue | Tun Ilnockue Pa6ora B rpymnmnax. n1abopaTopHO
uepeu. YEPBHU. Pabota ¢ pazgaToyHbIM MaTEpHATIOM. e
Kpyznvie CocanplMKa U BrimonHeHne NMMCbMEHHOTO 3a1aHKUS. obopynoBaH
uepeu. LIEITHU. ue.
Konvuamuwie Tun kpyrible DIJIEKTPOHHBI
uepeu YEPBHU. € TabIuIBI
Tun xonpyateie
YEPBHU.
JlaGopaTtopHas PazgaTounbim maTepuanom. n1abopaTopHO
pabota No2: Pabora ¢ Mukpomnpenaparamu. e
Buemnee u PaGota c OMOIOTHYECKUM PUCYHKOM. o0opynoBaH
BHYTpPEHHEE ue,
CTPOEHHUE MUKpoIIpena
KOJIbYATBIX YEPBEH. paTthbl.
Tun Ob6mas PaGora c pazgaToyHbIM MaTepUaIOM.
Monnrwcku XapaKTEPUCTUKA Pabora ¢ xaprToii ypoka.
Thna MoJuIroCKH. becena ¢ yunrenem.
Tun Kinacc Hacekomsble. | ®ponranpHas Oecema ¢ yuutenem, | ['epOapHblit
Ynenucmonoe paboTa ¢ TeTpajblo. MaTtepuail —
ue CTPOEHHUE
HACeKOMOI0
Tun Hanknacc PriObI. Pabota B rpynmax. Bnaxusie
Xopoosuie Buytpennee PaGora ¢ pas3smaToO4HBIM MAaTEpHANIOM, | Iperaparsl
CTPOEHUE PHIOHI. BBIITOJIHEHUE MMCbMEHHOTO 3a/JaHuUS. «PBIOBI»
Knacc Mecra obuTanus PaboTa ¢ pazmaTo4HbIM MaTEpHAIOM.
3emnoeoousie | crpoenne Crnymanue oObSICHEHUN YUUTEs.
, Uy | 3eMHOBOJHBIX.
Amepuouu Crpoenue u
NEeSATEIbHOCTh
BHYTPEHHUX
OpraHoB.
Knacc Buemnee ctpoenne | @ponTtanpHas Oecema ¢ yuuTeseM,
Ilpecmoikaio | u ckener paboTa ¢ TeTpasio.
wuecsa, uau | IPECMBIKAOIITUXCS.
Penmunuu
Knacc Cpena oburtanust u | @ponranbHast Oecema ¢ yuuteneM, | Uydeno
IImuywn BHEIIIHEEe CTPOeHHe | paboTa ¢ TeTpablo. [Ttuipl,
IITUL. [Iepps
NTHULBI,
MHKpOTIperna

patsl «Ilepps
OTUI

OnopHo-
JABUTaTCIbHAA
CHUCTEMA NTHII.
Buyrpennee
CTPOCHHE.

Pabora c pazgaTouyHBIM MaTEpUATIOM.
Caymanue oObsSICHEHUN YUUTEIS.
CamocrosiTenpHas padora.

Ckener
roxyos




Knacc Bremnee ctpoenne | Pabora B rpynmnax.
Mnexkonumaro | maexonuraromux. | Pabota ¢ pa3garouyHbIM MaTepualloM,
wue, unu | Cpeapl )KU3HU U BBITTOJIHEHUE TMCHbMEHHOTO 3aJaHHs.
3e6epu (10 w). | mecra oOuTaHMS.
Bnyrtpennee @ponranbHas Oecema ¢ yuurteneM, | BnaxuHeie
CTpOCHHE paboTa ¢ TeTpajbio. npenaparbl
MJICKOIIUTAIOIIUX. «Kpomuk»,
CKeJeT
MIIEKOTIHTAIO
IEeTO0
Bricrmme, uim PaGora ¢ pazgaToyHbIM MaTepUaIOM.
[lnauentapuse, Crnynranue oObsICHEHUH yUUTEIIs.
3BCpH. Pabora B rpymmax.
Hacexomosinubie | poeon y TOCKIL.
Pykokpsbuisle,
['pe13yHbI 1
3aiinieoOpasHele,
XHIIHBIE.
JlactoHorue u Pabora B rpymmax.
KurooGpasusie. PaGora ¢ pa3gaToyHbIM MaTepUaNIOM,
BBITIOJIHEHUE TMCHMEHHOTO 33 IaHHs.
3akniouenue | 3akperuieHue u [loBTOpEHME MPONIEHHOIO MaTepHUaIa.
(1y) CHCTEMAaTU3aLNA PaGora B mapax.
3HAHUU O KypCy CamocTosTenbHas pabota 1o
KapTOUYKaM.
8 -9 KJIACCbI
Ha3zeanue Tema YPOKa OcHogHble 8UObL 0essmeTbHOCIU Hcnonwvzoe
pazoena ooyuarowuxcsa anue
0bopyoosa
HUA
uenmpa
«Touka
Pocma»
Opzanusm Hayxu 00 | Becena ¢ yuutenem, pabota ¢ TeTpanblo.
yenogexa. opraHuzme BrImotHeHNe MMCEMEHHOTO 3a/IaHMsl.
Oobwuii yeJIoBeKa.
0030p(6 u).
Knerka: ctpoenne, | [Ipeobpa3zoBanue nndopmanuu B Gopmy | MuKpockon
XUMHUYECKAN TaOJIUIBI. undpoBoi,
COCTaB U | ppoHTanpHAs Oecena ¢ yUUTENEM. MUKpoTpena
xKu3HeaearenabHocT | Pabora B rpymnmax. paThl,
b. nabopaTopHO
e
obopynoBaH
ue
Txann.IIpaktudeck | Pabora B mapax. Bemonnenue 3amanuii | Mukpockor

ast pabota Ne 1.

MPAKTUYECKON pabOTHI.

U (poBOH,




«[Tonyuenue Odopmnenue paboTel, GOpMYITHPOBAHUE | MUKPOTIPETa
MUTaTEIbHOTO BBIBOJIOB. parsl,
pednekca u 1abopaTopHO
YCJIOBUH, e
BBI3BIBAIOLINX €r0 o0opynoBaH
TOPMOXKCHHUE. ue
Onopno- Ckener. Ctpoenue, | @poHranpHas Oecema ¢ yuuteneM, | Pabota c
oguzamenbHa | COCTaB u | paboTa ¢ TeTpajbio. MYJISIKOM
A cucmema(8 | coelMHEHHUE «Ckener
u). KOCTeil. YyeloBeKa»
n1abopaTopHO
e
o0opyoBaH
ue ISt
IPOBEICHUS
OTIBITOB.
ONEKTPOHHBI
e Ta0munbl U
TUIAKAThI
Mpinel.  PaGota | @ponranshnas  Oecega ¢ yuurernem, | MUKpoOCKon
MBIIIII. paboTa ¢ TeTpajbio. 1 (pOBOH,
MUKpoOIpena
patbl
MBILIEYHOU
TKaHU.
ONEKTPOHHBI
€  TaOnuIbl
Hudposas
naboparopus
o
busnomorun
(matumk
CUJIOMEp)
Kpoeo. Buytpennss cpena. | @ponranbHas  Oecena ¢ yuureneM, | MUKpockon
Kposooopawe | 3HaueHne KpoBU U | paboTa c TETPablo. 1 poBoH,
Hue €€ COCTaB. MUKpoTpena
patbl
NmmynwuTeT. OpoHTanpHas Oecega ¢ yduTenem
paboTa ¢ TeTpabio.
Crpoenue u padora | PaGora B rpynmax.
cepaua. Kpyru | PabGoTa ¢ pa3gaTouHbIM MaTepHaIoM.
KpoBooOpaienus. | BbloaHeHne NMChbMEHHOTO 3aJaHUs.
JlBmwxenne KpoBu | Pabota B mapax. Beimonnenue 3ananuii Hudposas
o coCcyZiaM. | MPaKTHYECKOMN pabOoTHI. nabopaTopus
[TpakTrueckas Odopmiienre paboTbl, GOpMyJIUpPOBAHHE | IO
paborta Ne2. BBIBOJIOB. busnosoTNN
(matuuk
UCC
Perynsauus pabotel | @ponrtanbHas Oecema ¢ yuureneM, | Ludpposas
cepama U | paboTa ¢ TeTpaabio. nabopaTopus
KPOBEHOCHBIX 1o




COCY/IOB. busnomorNN
(apTepuanbH
oro
JTABJICHUS)
Jlvixamensna | 3HaueHue PabGora ¢ ydeOHHMKOM, pa3gaTOYHBIM
A cucmema AbIXaHUA. OpFaHH MaTr€puraioM.
AbIxaHus. Anamu3 | Pabora ¢ mpenaparaMu.
KOHTPOJIbHOU
paboTHL.
Crtpoenue nerkux. | PaboTa ¢ pa3naTouHbIM MaTepHagoM. [Mudposas
I"a3000men B | PaboTa c xaproii ypoka. nabopaTopus
JIETKUX U TKaHSX. becena ¢ yunrenem. 0 SKOJIOTHH
(matumk
OKHUCH
yriaepoaa,
KHUCIIOpO/Ia,
BJIOKHOCTH
Huwesapume | Opranbl OponHTanpHas Oecema ¢ y4HTeleEM,
JbHan MTUIIEBAPEHUSI. paboTa ¢ TeTpajblo.
cucmema
3yOsI. O®poHTanpHas Oeceqa €  y4HTETEM,
[MumeBapenue B | paboTa ¢ TeTpaablo.
poToBOI1 monoctu u | PaboTa ¢ npoOiIeMHBIMU CUTYaIUSIMHU.
B JKEIYIKE. Pa3bop mpemioxkeHuit 1Mo oxpaHe
IIPUPOJHBIX BUJIOB.
Ilnmeapenne B | pagoy ¢ pa3aaToOuYHBIM MAaTEPHATIOM.
KHIICTHHKE. Crnymanue oObSICHEHUN YUUTEs.
Beactmanme CamocrodrenbHas paboTa ¢ y4eOHUKOM.
MTUTATEIbHBIX
BEIIECTB.
Perynsanus Pa6ora B rpymnmnax.
MUILEBAPEHUS. Pabota ¢ pa3gaToYHbIM MaTepUaAJIOM.
Paborta ¢ y4eOHWUKOM, BBHITIOJHEHUE
MUCHbMEHHOTO 33JIaHU.
[IpocmoTp Buaeoduabma.
Pabora ¢ npe3eHTanuei.
3aboneranns Pabota ¢ pazgaTo4HbIM MaTEpHATIOM.
OpraHos Caymanue oObSICHEHUH YUUTEIS.
TTUIHCBAPCHHAL. CamocrosiTensHas paboTa ¢ y4eOHHUKOM.
[ToarotoBka Kk KOHTPOIBHOM paboTe.
Obmen ObmemEIe Pabota ¢ pa3gaTouHbIM MaTepHATIOM.
gewgecme U | TIPOLICCCRI B | Cnymanme o6wscHennit yauTens.
uepzuu(3 4). | OpraHusMe. CamocrodrenbHas paboTa ¢ y4eOHUKOM.
Hopwmsl nutanus. Pa6ora B rpymnmax. Hudposas
Pabota ¢ pa3gaTOYHbIM MaTepUAIIOM. nabopaTopus
Pabora ¢ y4eOHWUKOM, BBINIOJHEHHUE | IO
MUCHMEHHOTO 33JIaHUSI. ¢duznonoruu
(matumk
4acTOThI
JBIXaHUS,

4CC,




apTepHaIbHO
T'0 JaBJICHUS)

Burtamunsl. @ponranbHas Oecema ¢ y4UTETeM,
pabora ¢ yueOHWKOM, pabora ¢
TETPaAbIO.
Moueswvroenu Crpoenue u | OponTtanbHas Oecena C  y4UTelEM,
menvHan (YHKITUY TIOYEK. pabora ¢ ydyeOHuMKOM, pabora ¢
cucmema(2 u). TETPAbIO.

[Ipenynpexnaenne | Pabora B rpynmnax.
3aboseBaHUN Pabota ¢ pa3gaTo4HbIM MaTepUaAJIOM.
noyek. IluteeBoit | Pabota ¢  ydeOHHMKOM, BBIITOJIHEHHE
PEeXUM. MUCHMEHHOTO 33JIaHUSI.
Kooarca(3 »). 3HAUCHHE KOKH M | pagra pa3gaToOYHbIM MATEPUATIOM.
ce cIpocHue. Cnymanue oObSICHEHUN YUUTEIIs.
CamocrosiTenbHas padoTa ¢ yueOHUKOM.
Pons  koxm B | Pabora B rpynnax. Hudposas
TepMoperyisiuu. | PaboTa ¢ pa3naTouHbIM MaTepHAaIoOM. naboparopus
3aKajauBaHUE. PaGora ¢ y4eOHUKOM, BBIMIOJHEHHE | IO
OxkasaHue IMepBOi | MMCEMEHHOIO 3a1aHusl. ¢duznonoruu
TTOMOLITH npu JaTUYUK
TEIUIOBOM u TEMIIepaTyp
COJTHEYHOM BI u
yaapax. BJIAYKHOCTH )
Inooxpunnan | Kenesrl BHCILHCH, | pagora ¢ pasmaTOdHBIM MATEPHAIOM.
cucmema(3 u). BHYTPCHHCH U Cnymanne 06bsCHEHNMI YIUTEIIA.
CMCIIAHHON CamocrodrenbHas paboTa ¢ y4eOHUKOM.
CEeKpELHHU. Ponb
TOPMOHOB B
0OMEHE BEIIECTB.
Hepenasn 3HaueHue, @poHTanbHas Oecega ¢  yUUTelEM,
cucmema CTpPOCHHUE u | pabora ¢ ydyeOHHMKOM, paboTa C
(5 w. (YHKIITMOHUPOBAHH | TE€TPAJBIO.
e HEPBHOU
CHCTEMBI.
ABTOHOMHBII1 . Pabota ¢ pa3gaTouHbIM MaTepHATIOM. Hudposas
(BereTaTUBHBIN) R T s p—— nabopaTopus
oTAe HEPBHOM | CanocrosiTenbras paboTa ¢ yaeGHIKOM. | 1O
CHCTEMBI. ¢duznonoruu
JATYHK
apTepuatbHO
TO JIaBJICHUS
(mynbca)
Opzanwl Kak  neiictBytor | ®poHTanbHas Oeceqa ¢ y4yUTeleM,
uyecme. opranbl YyBCTB U | pabora ¢ ydeOHHKOM, paboTra C
Ananuzamop | aHAIU3aTOPBL. TETPAJBIO.
o1(5 u). Opran 3peHuss u
3pUTEIILHBIN
aHaJIN3aTop.
Opranbl cimyxa wu | PaGora B rpynmax.
paBHOBECHS. Pabota ¢ pa3gaTOYHbIM MaTepUAIIOM.




Opransl ocs3anusi, | Pabota ¢ y4yeOHWKOM, BBHITIOJHEHUE
OOOHSIHMA, BKYyCa. | MMCbMEHHOTO 3a/IaHHS.
Nx ananu3zaTopsl.
Ilogeoenue u | BpoxneHusie Pabota B rpynmax.
ncuxuka(6 u). | Gopmbl noBeneHus. | PaboTa ¢ pa3naTouHbIM MaTEpHAIOM.
PaGora ¢ yueOHUKOM, BBINIOJHEHHE
MUCHMEHHOTO 33JIaHUS.
[IpuoGpereHubie OponTanbHas Oecenma ¢ y4YHTEJEM,
dopmbl moBeneHUA. | pabota ¢ yuebHMKOM, paboTra  C
TETPaJIbIO.
S2KOHOMEPHOCTH Pabota ¢ pazgaToyHbIM MaTepHATIOM.
PaboThI roNIOBHOTO Craymanue oObsCHEHUN YUUTEIS.
Mosra. CamocTosiTenbHas paboTta ¢ yueOHUKOM.
buonornueckue
put™Mbl. COH H €ro
3HAaYCHHE.
Hnoueuoyanw | Ilonosas cucrema | Pabora B rpynmnax.
Hoe pazeumue | 4EIOBEKA. Pabota ¢ pa3gaToYHbIM MaTepUaAJIOM.
opzanuzma(7 PaGora ¢ y4eOHUKOM, BBITIOJHCHHE
y). MMCEMEHHOTO 3a/1aHusl.
3akperieHue u | [IoBTOpeHue npoiaeHHOro Marepuana.
CUCTEeMAaTH3alIHs PaGora B mapax.
3HaHUM. CamocrosiTenpHas pabora o
KapTOUYKaM.
Cnucok Jsiureparypbl
5-7KIIACC

Jlononnumenvras aumepamypa Ois y4umens.:

3akon P® «O06 obpazoBanumn»; @PI'OC (6a30BbIii ypOBEHB);

[TpumepHas nporpamma 1o 6uonoruu (6a3oBbIi YPOBEHbD);

TpeOGoBaHMsI K OCHAIICHUIO YU€OHOTO Mpoliecca Mo OUOIOTHH;

Pa6ouas mporpamma ®I'OC BUOJIOT' A Mocksa U3narensckuii nientp Benrana-I'pad
2012 Astopsl: 1.H. Ilonomapesa, B.C. Kyumenko, O.A. Kopaunosa, A.I'. Iparomunos, T.C.
CyxoBa buomorusi: 5-9 xmaccer : mporpamma. — M. : Benrana-I"pad, 2012. — 304 c.

Meroandeckoe mocodue buonorus: 5 xkmacc: merogudeckoe nocodbue T.C. Cyxona, B.I.
CrporaHoB - M.: «Benrana-I"pad, 2013 — 96 c.

Metoaudeckoe nocobue: [Tonomapesa 1.H., Kyumenko B.C, Cumonosa JI.B. buomnorus,
6 xnacc, Pacrenus. bakrepun. I'pulOsr. Jlnmmaiitnuku - M.: «Berrana-I'pad», 144 c.

Metoauueckoe mocodbue: Kyumenko B.C, Cymaroxun C.B., 7 xmacc, JXuBoTHsIe,
buonorus - M.: «Benrana — I'pad», 176 c.

Metoaudeckoe mocobue: ABtop-coctaButens O.JI. Bamenko, Yenosek, 8 kiacc,
buonorus - Boarorpan: Yuurens-265 c.

MeTtonudeckoe nocooue: [Tonomapesa 1.H., Cumonosa JI.B., Kyamenko B.C., OcHOBBI
obmeit 6mosoruwn, 9 xknacc, — M.: Benrana-I'pad, 144 c.

HononrnumenvHnas numepamypa 08 Y4auuxcsi:




AprtamonoB B.U. Penkme um wmcuesaronue pacrenus (Ilo crpanunam KpacHodt kHHUTH

CCCP): Ku.l. — M.: Arponpomusnat, 1989. 383C.: un. buonoruss u anatomwus: YHHUBEp.
Ounuki. [k./ Coct. A.A. BopoTHukoB. — MH.: Banes, 1995. — 528c¢.: un. Bep3uaun H.M.

ITo cnemam PoOwH30HA: KHHWra JUisi y4amuxcs Cpea M CT. IIK. Bo3pacta. — M.:

[Tpoceemenue, 1994. — 218c.

556c¢.

2001.

2001.

['ybanoB M.A. Dunukionenus npuponsl Poccun. CnpaBouynoe uzganue. M.: 1996. —
Ounuknonenus ans aereid. T 3. ['eorpadwms. I'n. pen. M. JI. AkcenoBa. — M.: ABaHTa +,
Ouuukionenus aig aereid. T. 4. T'eonorus. — I'n. pen. M.JI. AkcenoBa. — M.: ABanTa +,
«$1 mo3naro mup: Jlerckas sHIMKIONE U 107 peaakiueit E.M. UBanosoii, 2000 rog;
«QHIMKIONeus 11 neteil. buonorus» nmox penakuueit M. Jl. Axcenosoii - 2000 rog.

OcHoguas numepamypa.
T.C. CyxoBa buonorus: 5-6 kmaccel: yueOHUK ISl ydamuxcsi o0nieoopa3oBaTeIbHbIX

yupexaenuii / T.C. Cyxosa, B.. Ctporanos. — M.: Benrana-I'pad, 2012.

buonorus: Pacrenus. bakrepuu. I'pu6sl. Jlnmaiinuku. 6 kiacc. Meroauueckoe rnocooue
s yaurensd. / U.H. Ilonomapesa, O.A. Kopuwiosa, B.C. Kyumenko. - M.: Benrana-
I'pad, 2005. — 240 c.

Mupzoes C.C. AxkTuBu3aius mnozHaBarenbHoro unrepeca yvammuxcs / C.C. Mupsoes //
Buomorus B mkoie, 2007, - Ne6. — C. 35-38.

ITyran H.A. Texuuueckue cpenctBa o0yuenust // buonorus B mikose, 2003, Ne6-7. — C.

44-46.

CeneBko I'.K. CoBpemennbie oOpasoBatenbHbie TexHonoruu. /| K. CemneBko - M.:
Hapoanoe oOpaszoBanue, 1998. — 256 c.

Cenesko I'.K. Darukmoneaust oopazoBatenbHbix TexHosnoruit. / K. Cenusko - T.1. -
M.: HUM mkonsHBIX TexHOIOTHH, 2006. — 816 C.

Crambepckast JI.B. Ypok Ouosoruu maraeT B KOMIBIOTEpHBIN kiacc // buonorus B
mkoie, 2006. - Ne6. — C. 31-36.

Tymuna U.A. Vcnonb3oBaHue KOMIBIOTEPHBIX TEXHOJIOIMH B 0OydyeHuUH Ouoioruu //
[TepBoe cenTs6ps. buonorus, 2003, Ne27-28.

UcnonszoBanne UKT mpu pabore ¢ METOAMYECKUMH MaTepHajiaMd B TOATOTOBKE
ypokoB 6uonoruu. [lepms, 2006.

OcHoBHast TuTepaTypa sl yJalnuxcs

Vuebnuk buonorus: Okiacc: y4uyeOHHMK JuId  ydalmiumxcs —o0meoO0pazoBaTeIbHBIX
yupexenuit / I.H. Tlonomapesa, O.A. Kopuunosa, B.C. Kyumenko. — M.: Benrana-
I'pad, 2013. — 192 c., pekOMEHIOBaHHOTO MUHHUCTEPCTBOM OOpa30BaHUS U HAYKU
Poccuiickoit deneparum.

Mup3zoes C.C. AkTuBu3amus mo3HaBarenbHoro narepeca ydammuxcs / C.C. Mupzoes //

Buomnorus B mkoie, 2007, - Ne6. — C. 35-38.

[Tyran H.A. Texuuueckue cpeactBa o0y4enus // buonorus B mixose, 2003, Ne6-7. — C.
44-46.

Cenesko I'.K. CoBpemennsie oopazoBarensubie TexHonoruu. / K. CeneBko - M.:
Hapoanoe o0pa3zoBanue, 1998. — 256 c.

Cenesko I'.K. DHiuknoneaus odpazoBarenbHbix Texnonoruid. / K. CenuBko - T.1. -
M.: HUM mxonpHBIX TexHojgormii, 2006. — 816 c.

CrambOepckas JI.B. Ypok Ouojioruu ImaraeT B KOMITbIOTEpHBIH kiacc // buonorus B
mxoine, 2006. - Ne6. — C. 31-36.

Tymmnaa U.A. Vcnonp3oBaHue KOMITBIOTEPHBIX TEXHOJOTWH B 00ydeHun Owmoioruu //
[TepBoe cenTsOpst. buomorusi, 2003, Ne27-28.
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UcnonszoBanne KT mpu paboTe ¢ METOMUUYECKMMHU MaTepraiaMHi B MOATOTOBKE
ypokoB 6uonoruu. [lepms, 2006.

JlonostHUTEIbHAS JIUTEPATYPA ISl 00y IIUXCH

AxumymkuH M.W. 3anumarensHas ouosorus. - M.: Momoaas reapaus, 1972. - 304 c.
Axumymkud M.W. HeBuaumeie HuTH ipupobl. - M.: Meicas, 2005. - 142 c.

Bepsunun H.M. Ilo cienam Po6un3zona. - M., Tlpocsemenue, 1994. — 218 c.
3aHuMaTeIbHbIe MaTepuaibl U GakThl IO 00IIel OMOJIOrMH B BOMpocax M oTBeTax. 5-11
kiaccel / aBT.-coct. M.M. bonnapyk, H.B. Kossumnna. — Bonrorpaa: Yuurens, 2007, —
174 c.

Kpucruan ne [ios. [lyremectBue B Mup *)uBoi kiaeTku. M.: «Mup» 1987. — 256 c.
DHumKIoneaus i nereil. buomorusa. M.: «Asanra+» 1996. — 704 c.

8 -9 KlIACC

YMK obyuaromerocs:

Mertoauyeckasi iureparypa:

Mam P.[., dparomumioB A.I'. buonorus. Yenosek. Meroandeckoe nocobue. 8 kiacc. -
M., Benrana-I'pad, 2011 r. — 288c.

boaposa H.®. buonorus. 8 knacc. Yenosek u ero 310poBbe. Meroauueckoe rnocodue
s yautens. — Boponex: UIT Jlakonenuna H.A., 2011. — 240 c.

Conopnosa E.A. buonorus. TecroBele 3aanus: 8 kiacc: TUJAKTUYECKUE MaTepUaibl. —
M.: Benrana-I'pad, 2014. — 128c¢

Bonnapyk M.M., Kosunna H.B. 3annMarensHbie MaTepuansl U (pakThl 10 aHATOMHUH H
¢dbusnonoruu yenoBeka B Bompocax M orBerax». 8-11 kmaccwl - Bomrorpaa: Yuurtens,
2007 r.

3BepeB U./I. Kuura s uyTeHus mo aHaToMuM, (U3MOJIOTMM U TUTHEHE 4YeloBeKa. - M.:
[Tpoceemenue, 1983 r.

JlonoJIHUTeIbHAS JTUTepaTypa I 00y4alommXxcst

3aHuMaTeabHble MaTepuaibl U (akThl 1O O0IIei OMOJIOTMU B BOIIPOCcax M oTBeTax. 5-11

kiaccel / aBT.-coct. M.M. bonnapyk, H.B. KoBbutuna. — Bonrorpan: Yuurtens, 2007.

1.

Kpucruan ne /{roB. [lyremectBue B Mup xuBoii kiretku. M.: «Mup» 1987.
OHuuknonenus ais nerei. buonorus. M.: «ABanta+» 1996.

MeTtoauyeckue nocooust i y4uTeJIsi:

Mup3zoes C.C. AktuBu3aIus mo3HaBareabHoro uarepeca ydammxcs / C.C. Mup3soes //
Bbuomorus B mkoie, 2007, - Ne6. — C. 35-38.

[Tyran H.A. Texuudeckue cpencrsa ooyuenus // buonorus B mkone, 2003, No6-7. — C.
44-46.

Cenesko I'.K. CoBpemennsie oopazoBarensHbie TexHonoruu. / K. CeneBko - M.:
Hapoanoe o0pa3zoBanue, 1998. — 256 c.

Cenesko I'.K. DHuknoneaus odpazoBarenbHbix Texnonoruid. / K. Cenuko - T.1. -
M.: HUU mxonbHBIX TexHOJIOoTHH, 2006. — 816 C.

CrambOepckas JI.B. Ypok Ouojoruu maraeT B KOMIbIOTepHBIA kiacc // buomorus B
mikoJire, 2006. - Ne6. — C. 31-36.

Tymmnaa U.A. Vcnons3oBaHre KOMIBIOTEPHBIX TEXHOJOTWH B 00ydeHun Owmoioruu //
[TepBoe cenTsiOps. buomorus, 2003, No27-28.
Hcnonb3oBanue UKT npu pabore ¢ METOAMYECKUMH MaTepHallaMH B ITOJITOTOBKE YPOKOB

ouonoruu. [Tepmsb, 2006.






