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IosicHUTeILHAS 3aMIHCKA

[IporpamMmma pa3paboTaHa B COOTBETCTBUU € YyueOHbIM mmnaHoM MOBY
«COII JITO c. TuxmeHneBo» sl ypOBHS OCHOBHOTO 00IEro oOpa3oBaHUsl C
WCIIOJIb30BAaHUEM COBPEMEHHOTO O0OpYAOBaHUS IIEHTPA ECTECTBEHHO-HAYYHOW U
TEXHOJIOTHYECKON HampaBiaeHHOCTH «Touka pocta». Ha 6aze mentpa «Touka
pocTa» o0ecrneyuBaeTCsa peanausalids 00pa30BaTEIbHBIX MPOrpaMM €CTECTBEHHO-
HAay4YHOW U TEXHOJOTHYECKOUN HampaBIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU
Cc TpeOOBaHMSIMHU 3aKOHOJATENbCTBA B cdepe 00pa3oBaHus U C YUYETOM
pexomeHganuii  denepaabHOTO OmepaTopa ydeOHOTO TpenMera «bHONOTHS».
Hcnonp3oBanue obopymoBaHus IieHTpa «Todka pocTa» mpu peaau3aiuyl JTaHHON
paboueit mporpaMMbl MTO3BOJISET CO3AaTh YCIOBHS:
* I7Is1 paCIIUPEHUS COACPKAHUS IITKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHUS;
* ]IS TIOBBIICHHS TIO3HABATEIIPHOW aKTUBHOCTH OOYYAIONIMXCS B €CTECTBEHHO-
Hay4YHOU 00JacTu;
* JUIS Pa3BUTHSA JIMYHOCTH peOeHKa B TMporecce OOydeHUs OHOJOTHH, €To
crocoOHoOcTel, (GOPMHUPOBAHUS ¥  YAOBJICTBOPEHHUS COIUATBLHO 3HAYUMBIX
HMHTEPECOB U MOTPEOHOCTEH;
* I paboThl ¢ OMApEHHBIMHM MIKOJIHHUKAMH, OpPTaHU3AIMH WX pPa3BUTHS B
Pa3TUYHBIX 001acTsIX 00pa30BaTEIIbLHON, TBOPUECKOU NEATETHHOCTH.
[Ipumenss 1udpoBble Ja00pPaTOPUU HA YPOKaX OWOJIOTHM, YYAIIMECS CMOTYT
BBITIOJIHATE  MHOKECTBO _ JIAOOPATOPHBIX  pabOT W JKCICPHMEHTOB  TIO0
nporpamme buonorus

[Iporpamma paccuntana Ha 238 4acoB, IpU HOPMATHUBHOM
MPOODKUATEIBHOCTH yueOHoTo To1a 34 yueOHoit Heaenu. B 5 kiracce 34 vaca (1 .
B Heeno), 6 kimacce 34 yaca (1u. B meneno), 7 kinace 34 (1u. B Henmeno), 8 kiace
68 uacoB (2 u. B HeAemo), 9 kiaacc 68 yacos (2 4. B HEACIIO).

Pabouas nporpamma BBINIOJIHAET CAEAYIOMNE (PYHKIUU:

- sBIAETCS OOS3aTENIBPHOW HOPMOM BBITIOJIHEHHS YY€OHOTO TUIaHA B TIOJTHOM
o0beMme;
- ompenensieT coAep:kaHue oOpa3oBaHUsA MO y4eOHOMY MpeaMeTy Ha 0a30BOM U
MOBBIIIEHHOM YPOBHSIX;
- obecmeunBaeT MPEEMCTBEHHOCTh COJIEPKaHMsSI OO0pa3oBaHUS TIO0 y4eOHOMY
pEeMETY;
- peanu3yeT MPUHITUI HHTETPATUBHOIO IMOX0/a B COACPKaHNH 00pa30BaHus;
- BKJIIOYAET MOJIYJIM PETHOHAILHOTO MPEIMETHOTO COACPIKAHMS,
- CO3M1aeT yCIIOBUS JJISl peaTU3aliK CHCTEMHO-ESTEIPHOCTHOTO TTOIX0/1a;
- o0ecrieunBaeT TOCTHIKCHHUE TUTAHUPYEMBIX PE3YJIHTATOB KAKIBIM 00yJarOIIIIMCS.
JlaHHas pabouasi mporpaMma COCTaBJieHa Ha CTYIeHb 00ydeHHUs! (OCHOBHOE oOIee
o0Opa3oBaHue).

Henn:
1.®opMupoBaHUE BXOXACHUS B MHUDP KyJbTypbl Ha OCHOBAaHWUM 3HAKOMCTBA C
MHPOM TIPUPOJIBI.
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2. ®opMuUpOBaTh CUCTEMY MTO3HABATENBHBIX ITeHHOCTEH. [Iprnoliienue K KyabType
KaK CUCTEME IIEHHOCTEH, HAKOIICHHBIX 00IIECTBOM B 00JIaCTH OMOJIOTHH.
3. ®opMupoBaHWE OPHUEHTAIMM B CHUCTEME MOPAIBHBIX HOPM B pPE3yIbTaTe
BOCIIUTAHUS HKOJIOTUYECKOTO CO3HAHUS U JTIOOBU K IPUPOJIE.
4. OBnaJieHHe HEKOTOPHIMHU KJIFOYEBBIMH KOMIETEHIUSIMH. KOMMYHUKATUBHBIE,
MH(OpPMAIIMOHHBIE, IIEHHOCTHO-CMBICIIOBBIE.
5. ®opMupoBaHUEe MO3HABATEILHOU KYJIBTYPbl yUAIIUXCS

3agaum:
1. Pa3Buth MO3HABaTENbHBIE WHTEPECHl, WHTEIJIEKTyaJbHbIE U TBOPYECKHUE
CIOCOOHOCTEN ydaluxcs;
2. ChopMupoBaTh IEPBUIHBIC YMEHUS, CBSI3AHHBIC C BBHITTOJIHCHUEM MPAKTHICCKUX
1 1a00paTOpHBIX padoT;
3. Bociutath OTBETCTBEHHOE M OCPEKHOE OTHOIIEHUE K OKPYXKAIOIMIEH MPUPOJIE,
c(hopMUPOBaATH FIKOJIOTHYECKOE MBIIICHUE U OCHOBBI THTUEHUYECKUX HABBIKOB.

IInanupyemoie pe3ynomamot uzyyeHus yueoHo20 npeomema

Conepkanue Kypca HampaBieHO Ha (OPMUPOBAHHUE YHUBEPCAIbHBIX
y4eOHBIX  JIEUCTBUM, OOECMEUMBAIOLIMX  Pa3BUTUE  [O3HABATEIbHBIX U
KOMMYHUKATHUBHBIX KayeCTB JIMYHOCTU. B pe3ynbTate wu3ydeHus Kypca y
BBIITYCKHUKOB OCHOBHOMW IIKOJBI OyayT chOpMUPOBaHBI OMOJIOTHYECKUE 3HAHUS,
YMEHHUsI, HaBbIKM W TPEACTAaBJICHUSA, MPEAYCMOTPEHHbIE MporpaMMoi Kypca, a
TaKKe JIMYHOCTHBIE, PEryJsTUBHBIC, TI03HABATEIbHbIE, KOMMYHUKATHBHBIC
YHUBEpPCAJIbHbIC YUCOHBIC IEUCTBUS KAaK OCHOBA YMEHUS YUUTHCH.

JTuunocmmuwie pezynomamot 00y4eHUs: OUOJIOTUU:
BOCIIUTBHIBAHUE POCCUMCKON Tpa’kAaHCKOW MIEHTUYHOCTU: MATPUOTU3MA, JIIOOBU U
yBaxxeHus K OTedecTBy, YyBCTBA TOPAOCTH 3a CBOIO Ponnny;
dbopMupoBaHUe OTBETCTBEHHOTO OTHOIIEHUS K YYEHHMIO, TOTOBHOCTU U
CIIOCOOHOCTH OOYYalOIIEeTOCs K CAMOPa3BUTHIO U caMOOOpa30BaHHMIO Ha OCHOBE
MOTHUBAIIMU K O0YUYEHHIO U NMO3HAHUIO,
3HAHUE OCHOBHBIX MPHUHIMUIIOB M MPaBWJ OTHONICHUS K >KUBOW MPHUPOJE, OCHOB
310pOBOT0 00pa3a KU3HU U 3J0pOBbECOEPETAONINX TEXHOJIOT Ui,
c(hOpMUPOBAHHOCTb MO3HABATEIBHBIX UHTEPECOB U MOTHUBOB, HAIPaBJICHHBIX Ha
U3yYCHUE JKUBOW MPHUPOMIBI;, MHTCIUICKTYaJbHBIX YMEHHH (JOKa3bIBaTh, CTPOUTH
paccyXJICeHHUs, aHAIM3UPOBATh, JEJaTh BBIBOJBI); ICTETHUYCCKOTO OTHOIICHHS K
’KUBBIM OOBEKTaM;
(dhopMupoBaHUE TUYHOCTHBIX MPECTABICHHUH O 1IEJIOCTHOCTH IPUPO/IBI,
hopMHUpOBaHKE TOJIEPAHTHOCTH U MUPOJTIOOHUS;
OCBOCHHUE COIMAJIbHBIX HOPM, MpaBHJ MOBEICHUS, pojied U (popM couuanbHOU
KU3HU B TPYIINAX U COOOIIECTBAX,
(dhopMupoBaHUE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MOBEICHUS, OCOBHAHHOTO
Y OTBETCTBEHHOT'O OTHOIIEHUS! K COOCTBEHHBIM MOCTYIIKAM,;
dbopmMupoBaHue  KOMMYHUKATHBHOM  KOMIIETEHTHOCTM B  OOLIEHUH U
COTPYJHUYECTBE C YUYUTENSIMH, CO CBEPCTHUKAMH, CTAPIIMMH W MIQAMIUMHU B
npoiecce 00pa3oBaHHOM, OOIIECTBEHHO IOJIE3HOM, Yy4eOHO-MCIIEI0BATEIHCKOM,
TBOPYECKOW U JPYTUX BUJIAX JEATECIbHOCTH,



10.dhopmupoBaHre TIEHHOCTH 370POBOTO W 0€30MacHOTO o0pasa JKW3HH; YCBOSHHUE
MpaBWJ MHAUBUIYATBHOTO U KOJUIGKTUBHOIO 0€30MacHOTO TMOBEACHUS B
Ype3BbIYaHON CUTYalUsIX, YIPOKAIOIIUX KU3HU U 3I0POBBIO JIIO/IEH,

11.popmupoBaHHE OCHOB PKOJOTHYECKOTO CO3HAHUS HAa OCHOBE MPU3HAHUA IIEHHOCTH
U3HU BO BCEX €€ MPOSIBICHUSIX U HEOOXOAUMOCTU OTBETCTBEHHOTO, OEpPEHKHOTO
OTHOIIEHUS K OKPYKaIOIlel cpe/ie U palliOHATIBLHOTO MPUPOIOIIONB30BaHuU;

Memanpeomemmuoie pe3yirvmamost 00y4eHUs OUOJIOTHUHU:

1. yuumsca caMOCTOSITEILHO ONPENENATh IeJH CBOEro OOy4YeHUs, CTaBUTh W
dbopMmynupoBath s ceOs HOBBIE 3aJauyd B ydeOe ©W II0O3HABATEIbHOM
NEATENbHOCTH, pa3BUBaTh MOTHUBBI M HHTEPECHl CBOEM MO3HABaTEIbHOU
NEATENbHOCTH;

2. 3HAKOMCTBO C COCTABJISIFOIIIMMH WCCIIEIOBATEILCKON JEATEIHLHOCTH, BKIIOUAs
YyMEHHE BHAETh MPOOJIEMY, CTaBUThb BOIPOCH], BBIJBUraTh T'HUIOTE3bI, JaBaTh
ONpeNeNieHusl  TOHATUSAM,  KiacCU(UIMpoBaTh,  HAOMIOAaTh,  MNPOBOAUTH
AKCHEPUMEHTHI, JeiaTh BBIBOJBI M 3aKIIOUEHHUS, CTPYKTYpHpPOBATH MaTepuall,
OOBACHSTH, TOKA3bIBaTh, 3AIIUILIATH CBOU UJICH;

3. dopmupoBanre yMeHHS pabOTaTh C Pa3IMYHBIMU UCTOYHHUKAMHU OMOJOTHYECKOMN

uHpopManuu: TEKCT  y4ueOHHKa, HAay4YHO-TOMYJISIPHOM ~ JIUTEpaTypou,
OMOJIOTMYECKUMH CJIOBapsIMU CIPAaBOYHHKAMHM, aHAJIU3UPOBATH M OIICHUBATH
uHpopMaino

4. BnIajieHWE OCHOBAMU CaMOKOHTPOJISl, CAMOOIICHKH, MPUHSTHS PEIICHUN B yueOHOU
Y TTIO3HABATEIBHOMN ACSATEILHOCTH

5. dhopMHupoBaHHWE U Ppa3BUTHE KOMIICTEHTHOCTH B O00JaCTH HCIOJb30BaHUS
MH()OPMALIMIOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH.

6. dbopmupoBaHme yMEHHWU OCO3HAHHO WCIOJIB30BaTh pPEUYEBBIE CPEACTBA IS
JUCKYCCUM W apryMEHTAllMd CBOEH MO3UIUH, CPaBHUBATh PA3JTUYHBIC TOYKHU
3peHHUsi, aprTyMEHTHUPOBATh U OTCTAUBATh CBOIO TOUKY 3PEHUS.

IIpeaMeTHBIMHU pe3yJbTaTaMM O0yUYeHUsI OUOJIOTUU B O KJIAcCe SIBIISIOTCS:

1. B nosnasamenvroti (MHTEIEKTyalIbHOI) cdepe:

- BBIJICJICHUE CYUIECTBEHHBIX [MPU3HAKOB OHOJOTHUYECKUX OOBEKTOB
(OTIMYUTENBHBIX TPU3HAKOB KUBBIX OPraHU3MOB; KJIETOK H OPraHU3MOB
pacTeHuid, rpuboOB U OaKTepui;

- coOmogeHus Mep  OpO(PUIAKTUKM  3a00JIeBaHUM,  BBI3BIBAEMBIX
pacTeHusAMH, OaKTEPUAMH, TPUOAMH,

- Kiaccupukanus -— ONpEACICHUE MPUHAIIEHKHOCTH OHOJOTHUUYECKUX
00BEKTOB K OIpE/IeICHHON CHCTEMAaTUUYECKOU TPYIIIE;

- 00OBACHEHUE POJIM OMOJIOTHH B MPAKTUUECKOU JIESITEILHOCTH JIIOJIEH; MECTa
U POJM YeJOBEKa B MPHUPOJE; POACTBA, OOLIHOCTU MPOUCXOKACHUS U SBOJIOIUU
pacTeHUW W >KMBOTHBIX (HA MPHMEpPE COMOCTABICHHS OTICIBHBIX TPYII); POJIA
pa3IUYHBIX OpPraHU3MOB B JKM3HU UEJIOBEKAa; 3HAYECHUS OHOJOTHMYECKOTO
pazHooOpa3us AJid coXpaHeHust Onocdeps;

- pa3iauyeHue Ha TaOIMIAX YacTeil W OPraHoUJIOB KJIETKH, Ha >KUBBIX
oObekTax M TabiMiax Hamboyiee PaCIpPOCTPAHEHHBIX PACTEHUM; ChEIOOHBIX U
SJIOBUTBIX TPUOOB; OMACHBIX ISl YEJIIOBEKA PACTEHUI;



- CpaBHEHUE OHOJOTMYECKUX OOBEKTOB U IMPOIECCOB, YMEHHE JelaTh
BBIBOJIbI U YMO3AKJIIOUEHUSI HA OCHOBE CPaBHEHUS;

- BBISIBIICHHE IMPUCIOCOOJICHUI OpPraHU3MOB K cpele OOUTaHMS; THUIIOB
B3aMMOJICUCTBUSl  pa3HbIX BHJIOB B DKOCHUCTEME; B3aUMOCBS3EM  MEXIy
OCOOCHHOCTSIMU CTPOCHUS KIIETOK, TKAHEH;

OBJIaJICHUE METOJaMHU OHMOJOTMYECKON HayKu: HaONIOJICHUE U OMNHUCaHUE
OMOJIOTMYECKUX  OOBEKTOB M  MPOIECCOB; IMOCTAHOBKA  OHMOJIOTHMYECKUX
AKCHEPUMEHTOB U 00BSICHEHHE UX PE3YJIbTATOB.

2. B yennocmno-opuenmayuonnoti cdepe:

- 3HAHWE OCHOBHBIX IIPABUJI MOBEJICHUS B IPUPO/IE;

- aHaJu3 W OLIEHKA TOCIEICTBUI JEATEIbHOCTH 4YeJOBEKa B MPUPOJIE,
BIIUSAHUS (DAKTOPOB PUCKA HA 3/I0POBbE UETOBEKA.

3. B cghepe mpyoosoii nesrenbHOCTH.

- 3HaHHUE U COOJII0/ICHHE TIPaBUI pabOThl B KAOMHETE OMOJIOTHUH;

- coOmojgeHue mpaBwil pabOThl € OHUOJIOTUYECKUMHU MPUOOpaMH U
UHCTpyMEeHTaMH (TIperapoBaIbHbIC UTIIbI, CKAIIBIICITH, JTYIbI, MUKPOCKOIIBI).

4. B chepe gusuueckoti neATeIHHOCTH.

- OCBOEHHE TMPHEMOB OKa3aHUs TMEpPBOM MMOMOIIM TPU OTPABICHUU
STOBUTHIMH TPUOAMHU, pACTCHUSMH;

5. B acmemuuecroii chepe:

- OBJAJICHUE YMEHUEM OIIEHUBATh C ICTETUUYECKOW TOUKHU 3PEHUS OOBEKThI
KUBOW NPUPOJIBL.

Kypc 6uonoruu Ha cTynmeHH OCHOBHOTO OOIIero o0Opa3oBaHMs HApaBJeH Ha
(dbopMupoBaHue Yy MIKOJIHHUKOB MPEJACTABICHUI 00 OTIIMUUTEIIBHBIX OCOOCHHOCTAX
KUBOU MPUPOBI, O €€ MHOTOOOPA3UU U IBOJIIOIIUH, YETIOBEKE KaK OMOCOIMATbHOM
cymectBe. OTOOp conaepxaHUsl TPOBEAEH C YUYETOM KyJIbTYpPOJIOTHUYECKOTO
MOAX0/1a, B COOTBETCTBUU C KOTOPBIM yYallHeCs JOJDKHBI OCBOUTH COJAEpKaHUE,
3HaYMMoe ISl (POPMUPOBAHUS MO3HABATEIBHOM, HPABCTBEHHOM M 3CTETUYECKOU
KYJbTYpPbl, COXPAaHEHUS OKpPYXalolleh cpeabl U COOCTBEHHOTO 3J0POBbA, s
MOBCEIHEBHON KU3HU M MPAKTUUECKON AesTeabHOCTU. buomorus kak yuyeOHas
JUCUUIUIMHA  TpeAMeTHOM  oOnactu  «EcTecTBEHHOHAy4yHble  HpPEAMETHI»
obOecnieunBaetT: GOPMUPOBAHUE CUCTEMbl OUOJIOTUYECKUX 3HAHUN KaK KOMIIOHEHTA
LEJTOCTHOCTH HAYYHOM KapThl MUpPA; OBIAJ€HUE HAYUYHBIM MOJXOJIOM K PEIICHUIO
pa3IMYHBIX  3aJa4; OBJIaJICHWE yMEHHSIMU  (HOPMYJIHPOBATH  THUIIOTE3HI,
KOHCTPpYUPOBaTh,  MNPOBOJUTH  HAKCIEPUMEHTHI,  OLEHUBATh  IOJYYEHHBIE
pe3ynbTaThl, OBJAJCHUE YMEHHUEM COMOCTABISTh AKCHEPUMEHTAJbHBIE U
TEOPETUYECKHE 3HAaHHUS C OOBEKTUBHBIMU pEANIHsIMU JKU3HU; BOCIHUTaHUE
OTBETCTBEHHOTO W OEPE)HOr0 OTHOIICHHUS K OKpY’Kalolledl cpeae, OCO3HaHHE
3HQYMMOCTH KOHIIENIMUA YCTOMYMBOTO pa3BUTHUS; (OPMUpPOBAHUE YMEHUU
0e3onacHoro M 3(P(EKTUBHOTO HCMHOJIb30BAHUS JA0OPATOPHOTO OOOPYIOBaHMS,
MPOBEJICHUS TOYHBIX U3MEPEHUI U aJICKBATHOM OLIEHKU IMOJYYEHHBIX PE3yIbTaTOB,
MpEeACTaBICHUS HAy4YHO OOOCHOBAaHHBIX ApPryMEHTOB CBOUX JEHUCTBUI NyTEM
MPUMEHEHUS MEXKIPEIMETHOrO aHanu3a y4eOHbIX 3amad. [lpemmaraemas
porpaMma 1no OMOJIOTUU BKIIIOYAET B CeOs CIEAYIONINE COJIEpKATEIbHbBIC JIMHUU:



MHOT000pa3re ¥ SBOJIIOLUS OPraHUYECKOr0 MHUpa; OMOJOrMYecKas MpUpoAa |
coIMalibHasl CYNIHOCTh YeJIOBEKa; CTPYKTYPHO-YPOBHEBAs OpPTraHU3AIUS KHUBOU
NPUPOABI, IICHHOCTHOE M JKOKYJIbTYPHOE OTHOIICHHE K MPHPOJE; HPAKTUKO-
OPHEHTUPOBAHHAS CYITHOCTh OMOJOTHYECKUX 3HAHUH.

Ha usyuenme mpemmera Omomoruu B 5 — 9 knaccax orBomutcst 238 uacoB, u3
pacuera B 5-7 xiacce 34 gacoB 1o 1 gacy B Hexenmto, 7- 9 kiraccax mo 68 gacos 1o
2 yaca B HEJIEIIO.

Coneprxxkanue yueOHOro npeamera
Beenenue B omosoruio. 5 kiaacc (34 yaca, lyac B Hel1eJ1io)

Pazgesn 1. 7KuBoii opranusm: cTpoeHne U u3yueHue
MHuoroo6pa3ue XKUBBIX OpraHu3MoB. OCHOBHBIE CBOMCTBAa >KMBBIX OpPraHU3MOB!
KJIETOYHOE CTPOCHHE, CXOJIHBI XUMHYECKUNU COCTaB, 0OMEH BEIIECTB U YHEPTUH,
MATAHUE, IbIXaHWE, BBIICIICHUE, POCT U PA3BUTHE, PA3APAKUMOCTb, JIBUKECHHUE,
pa3MHokeHue. buonmoruss - Hayka O OKHUBBIX oOpranu3sMax Pa3zHooOpasue
OMOJIOTMYECKUX HayK. MeTollbl u3yuyeHus NpUpPObl: HAOIIOACHUE, IKCIEPUMEHT
(ombIT), M3Mepenne. OOoOpymOBaHUE IS HAYYHBIX HCCIeaoBaHul (i1abopaTopHOE
00Opy/IOBaHUE,  YBEIUYHUTEIbHBIE NPHOOPHI, H3MEPHUTEIbHBIE  TPHUOOPHI).
VYBenuuutenbHble TPUOOPHI: pyuyHas Jymna, CBeTOBOM Mukpockon. Kirerka-
3JIEMEHTapHas €AWHUIIA KUBOTO. be3banepHble U sAnepHble KIeTku. CTpoeHue u
(GyHKIMU siApa, UUTOIJIA3Mbl U €€ OPraHouJIOB. XPOMOCOMBI, HX 3HAUYCHUE.
Paznuuns B CTpOo€HHMHM pPACTUTENBHOM M JKUBOTHOM KiIeTOK. CoxaepkaHue
XUMHYECKUX AJIEMEHTOB B KIIeTKe. Bozaa, npyrue HeopraHW4ecKHe BENIECTBA, UX
pOJib B KU3HEACSATEIBHOCTH KIETOK. OpraHMyeckue BEIIeCTBa: OCIKU, KUPHI,
YIJIEBOJbI, HYKJIEHUHOBBIE KHUCIIOTHI, X POJIb B KJETKe. BellecTBa u sIBIICHUS B
OKpyXaruieM Mupe. Benukue ectecTBOUCIBITATENN.

Pa3nen 2. MHoroodpa3ue :KUBBIX OPraHU3MOB

Pazutne xu3Hm Ha 3emse: KuU3Hb B J[peBHEM oOkeaHe; Jeca
KaMEHHOYTOJIBHOTO TEPHOJA; PACUBET JPEBHUX NPECMBIKAIOMIUXCS; NTHUIBI U
3Bepu  mpomuioro. Pa3zHooOpaswe kMBBIX — opraHu3moB. Kmaccuduxarms
opranu3moB. Bua. IlapctBa »xuBoit mpupoxasi: bakrtepun, I'pubsi, Pactenus,
JKuBotHbie. CylIeCTBEHHBIE NMPU3HAKU MNPEACTABUTENICH OCHOBHBIX LAPCTB, UX
XapaKTEepUCTUKA, CTPOEHUE, OCOOCHHOCTU >KU3HENEATEIIbHOCTH, MeCTa OOUTaHus,
UX POJIb B IPUPOJE U KU3HU YesioBeka. OXpaHa >KUBOU MPUPOIBI.

Pa3nen 3. Cpena o0uTaHus ;KUBBIX OPraHU3MOB

HazeMHO-BO3My1ITHAsL, BOJHAA U MOYBEHHAsS Cpelibl OOUTAHUS OPTraHU3MOB.
[Ipucnoco06ieHHOCTh OpraHW3MOB K cpeie oOutanus. PacTeHuss W KUBOTHBIE
pa3sHBIX MAaTEPHKOB (3HAKOMCTBO C OTICIBHBIMU IPEACTABUTEISIMH  KHBOU
NPHUPOJBI  KKIOrO0 MaTtepuka). I[lpupojHbie 30HBI 3eMJIM. TyHHApa, Taira,



CMCIIaHHBIC W IMHPOKOJIUCTBEHHBIC Jieca, TPABIHHUCTBHIC DPABHUHBI - CTCIH U
CaBaHHbBI, MyCTHIHU, BJIaXHbIE Tponmuyeckue Jsieca. KU3Hb B MOPSX M OKEaHax.
Coo0mrecTBa MOBEPXHOCTH W TOJIIHA BOJBI, JOHHOE COOOIIECTBO, COOOIIECTBO
KOpaJuioBOro puda, riry0oKoBOJHOE COOOIIECTBO.

Pa3nen 4. YenoBek Ha 3emie

Hayunbie npencrtaBiieHUs O MPOUCXOXKACHUU 4YelioBeKa. J[peBHue mpenku
YyeJioBeKa: JIPUOMUTEKM U aBcTpajonuTeku. YenoBek ymenbid. UYenosek
MPSIMOXOJISIIH . Yenosexk pa3syMHBIN (HeanaepTanell, KpPOMaHBbOHEII,
COBPEMEHHBII YeoBeK). M3MeHeHHS B NPUPOJE, BBI3BAHHBIE IESITEIBHOCTHIO
yegoBeka. KHCIOTHBIE JOXKIW, O30HOBas JbIpa, MapHUKOBBIN  3ddekT,
paguoakTUBHBIE OTXO0/bl. bromorudeckoe pazHooOpasue, ero ooenHeHUuEe U MyTH
coxpanenusi. ONyCTHIHMBAaHWE W €ro MNPUYUHBI, 00phda C OMyCTHIHUBAHHEM.
Baxneiiimme  SKOJOTMYECKHME  MPOOJIEMBbI.  COXpPAaHEHHE  OMOJIOrMYECKOro
pazHooOpa3usi, 00opb0a C YHUYTOXKEHHEM JIECOB M OMYCTHIHUBAaHUEM, 3alllUTa
IJIAHETHI OT BCEX BUOB 3arpsi3HEHHM. 370pOBhE YETOBEKA M OE30MacHOCTD KU3HHU.
B3anMocBsa3p  370pOBR M oOpa3a JKM3HH. BpeaHble TNPHBBIUKA W HX
npodwmiraktuka. Cpena obOutanus denoBeka. [IpaBuia moBeAcHUS 4YEIOBEKa B
OMAaCHBIX CHUTyallusiX TMPUPOAHOTO mpoucxoxaeHus. llpocreiime crnocoObl
OKa3aHUs NEPBOX MOMOIIA

Buosorus. ’Kusoii opranusm. 6 kiacc (34 yaca, 1 yaca B Hees110)

Pa3znen 1. CTpoeHue u cBOHCTBA )KMBBIX OPraHU3MOB

OcHOBHbIE CBOMCTBA JKHMBBIX OpraHu3MoB. MHoroo0Opasue KHUBBIX
oprann3mMoB. OCHOBHBIE CBOWCTBA >KUBBIX OPraHU3MOB. KIETOYHOE CTPOCHHUE,
CXOJIHBI XMMHUYECKUU COCTaB, OOMEH BEIECTB U SHEPruM, MHUTAHUE, JIbIXaHUE,
BBIJICJICHUE, POCT MW PA3BUTHE, Pa3IpPaXKUMOCTh, [IBUKCHHE, Pa3MHOXKECHHUE.
XuMuueckuil coctaB KieToK ColepkaHue XWMHUYECKUX JJIEMEHTOB B KIIETKE.
Bopna, npyrue HeopraHM4eCcKue BEIIECTBA, UX POJIb B JKHU3HEACATEIBHOCTH KIETOK.

Opranndeckue BEUIECTBA: OCJKH, KUPHI, YTIAEBObI, HYKJIECUHOBBIE KUCIIOTHI,
UX poJib B KJeTKe.CTpOEHUE paCTUTEIBHOMN U JKUBOTHOM KJIETOK. KiieTka — xuBad
cucrema Knerka — sjeMeHTapHas €IuHMIA KUBOTO. be3bsaepHble U sICpHbIC
kieTku. CTpoeHue U QyHKIUU A]1pa, [UTOMIa3Mbl U €€ OPraHOUI0B. XPOMOCOMBI,
MX 3HauYeHue. Pa3nuuus B CTPOCHUM PACTUTEIIBHON U )KMBOTHOM KIIETOK. Jlenenue
KJIETKHU. JleeHne — BaXKHEHIee CBOMCTBO KJIETOK. 3HAYEHHUE JAECICHUS JIJISI pOCTa
Y Pa3BUTHUSI MHOTOKJIETOYHOTO opranu3ma. /[Ba tumna nenenus. Jlenenue — OCHOBa
Pa3sMHOXKEHUSI OpraHu3MoB. OCHOBHBIE THUIBI JIEJICHUS KJIETOK. MuT03. OCHOBHBIE
stambl MuTo3a. CyIIHOCTHP MeMo3a M ero OHOJOTrMYecCKOe 3HaueHHEe. |KaHH
pacteHuid © KUBOTHBIX. [loHsTHe «TKaHb». KileTOUHBIE JJIEMEHTBH W
MEKKJIETOYHOE BellecTBO. TUIbI TKaHEW pacTeHui, uX MHOrooOpasue, 3HaueHue,
OCOOCHHOCTU CTpPOCHMS. THUMbl TKAaHEH >KUBOTHBIX OPraHU3MOB, X CTPOCHHE U
¢byukiuu. Opranbl U cuctembl opraHoB [lonaTtue «opran». OpraHbl IIBETKOBOTO
pacteHus. BHemHee cTpoeHHe U 3HauYeHUE KOpHs. KOpHEBBIE CHCTEMBI.
Bunousmenenus: kopueit. CtpoeHue u 3HaueHue nooOera. [louka — 3ayaTouHbBIN



nober. Crebenb Kak oceBor opraH moOera. IlepenBukeHue BEHIECTB MO CTEOIIO.
JIuct. Ctpoenue u gynkuuu. [IpocTsie u ciaoxHbIe TUCThS. [IBETOK, €ro 3HaueHue
U cTpoeHue (OKOJIOIBETHUK, THIUMHKH, IecTUkn). CorpeTus. [1moapl, ux 3HavYeHne
u pazHooOpasue. CTpoeHHE CEMSH OJIHOJOJIBHOTO M JBYJOJIBHOTO PaCTEHUH.
Cucrembl opraHoB. (OCHOBHBIE CHUCTEMbI OpPraHOB J»WBOTHOTO OpraHu3Ma:
MUIIEBAPUTEINIbHAS, OMOPHO-IBUTaTEIbHAS, HEPBHAS, SHIOKPUHHASI, PAa3MHOXKECHHS.
PacTeHuns u KUBOTHBIE KaK LIEJIOCTHBIE OPraHU3Mbl B3anMOCBS3b KIETOK, TKAaHEU U
OpraHoB B opraHusMax. JKuBble OpraHru3Mbl U OKPY’KAIOIIasi CPEa.

Pa3nen 2. ’/KusHenesiTeJJbHOCTH OPraHU3MOB

[Mutanue u numeBapeHue. CylHOCTh MOHATUA «nHUTaHUE». OCOOEHHOCTH
MATAHUSA PACTUTEIBRHOrO opranusma. [louBeHHoe nuranue. Bo3nymHoe nuTaHue
(porocunTe3). OCOOCHHOCTH THUTAHHS JKUBOTHBIX. TpaBOsAHBIC >KUBOTHBIC,
XUIIHUKH, TPYIMOEJbl; CUMOMOHTHI, Mapa3uThl. [luilieBapeHne U €ro 3HayCHUE.
OcobennocTtu CTPOECHUSA MUILIEBAPUTEIIbHBIX CHUCTEM KAUBOTHBIX.
[TumeBaputenbHbie (GepMEeHTHI U HUX 3HaueHue. JlpixaHuwe 3HayYeHUE AbIXAHUS.
Ponp kucimopoga B mpolecce  paclICUIEHUs OpPraHMYEeCKUX BEIIECTB U
ocBOOOXKIeHUs dSHepruid. Jlpixanwe pacteHud. Ponb ycThbUIl UM 4YeUEeBUYEK B
IObIXaHUW pacTeHuil. JIpIxaHwe JKUBOTHBIX. Opra"bl JbIXaHUS KHUBOTHBIX
oprauu3moB. llepeaBmwxkenue BemectB B opranusme IlepeHoc BemecTts B
opraHusme, ero 3HaueHue. I[lepenBukeHue BeniecTB B pacTeHUU. OCOOEHHOCTH
CTPOCHHSI OpPraHOB pACTEHUM, 00ECHEYMBAIOUIUMX IPOIIECC MEPEHOCA BEIIECTB.
OcoOeHHOCTH mMepeHoca BEIIeCTB B OpraHu3Max >KUBOTHBIX. KpoBeHocHas
cucrtema, e€ crpoeHue u (yHkuuu. I'emonumpa. KpoBb u €€ cocrtaBHble yacTu
(rma3ma, KiIeTkd KpoBHu). Beptenenwe. OOMEH BemiecTB W 3HEprum Poib
BBIJICJICHUSL B MPOLECCE KUIHEACITEIbHOCTH OPraHu3MOB. [IpOAyKTHI BbIAECIEHUS
Yy pacTeHud W KUBOTHBIX. BbiaeneHuwe y pacTteHuil. BeineneHne y >KUBOTHBIX.
OCHOBHbIE BBIJICIUTEIbHBIE CUCTEMBI Y KUBOTHbIX. OOMEH BEILIECTB U HSHEPIHHU.
OnopHbIli CUCTEMBl 3HAYEHHUE OINMOPHBIX CHCTEM B KM3HM OpPraHu3MoB. OnopHbIe
cucteMbl pacteHuil. ONOpPHBIE CUCTEMBI KUBOTHBIX. J[BHkeHUe. J[BH)KEHHE Kak
BXKHEUIIAsT OCOOEHHOCTh JKMBOTHBIX OpPraHW3MOB. 3HAUEHHE JBUTATEIbHOU
aKTUBHOCTU. MexaHu3Mbl, 00€CleunBaIOIINE ABUKEHHUE >KUBBIX OPraHU3MOB.
Perynsuust npoueccoB XU3HEAEATENbHOCTU KU3HENEATENBHOCTh OpraHnu3Ma U €€
CBSI3b C OKpY’Kalollen cpenou. Peryndmusa mnporeccoB KU3HEAECSATEIbHOCTH
opranu3moB. Pazgpaxumocts. HepBHas cucrtema, OCOOEHHOCTH CTPOCHHUSI.
Pednexc, uHCTUHKT. Pa3smHokeHue buonornueckoe 3HAUYEHHE Pa3MHOXKEHUS.
Bunel pasmHokeHus. becnosioe pa3MHOKEHHUE KUBOTHBIX (JeJIEHUE MPOCTEUIIIHX,
NIOYKOBaHUe THIPHI). becnonoe pasmMHOXkeHUe pacTteHuil. [lomoBoe pa3MHOKeHHE
opranu3mMoB. (OCOOEHHOCTHM TMOJOBOTO PAa3MHOXKEHHUS KUBOTHBIX. Oprassl
pasmHOxeHus. [lomoBele kietkn. OmoporBopenue. IlosoBoe pa3zmHOXKEHUE
pactenuil. Omnbuienue. JIBoiiHOe omonoTBopeHue. (OOpa3oBaHUE IUIOJOB U
ceMsiH.Poct u pasBurue Poct u pasBurue pacrenuid. UHauBuayanbHOE pa3BUTHE.
Pacnpoctpanenne mionoB u cemsiH. COCTOSAHME NOKOs, €r0 3HAYCHUE B JKU3HU
pacTeHud. YcCIOBHS TpopacTaHus ceMsaH. Iluranme u  pocTt MPOPOCTKOB.
OCOOCHHOCTH pa3BHUTHS JKMUBOTHBIX OPTraHM3MOB. PasButhe 3apoxpima (Ha
npuMepe JaHIeTHHKA). [locTaMOpHOHANbHOE pa3BUTHE JKUBOTHBIX. [IpsimMoe u



HemnpsMoe pa3Butre. OpraHusM Kak euHoe 1enoe B3anmMocBsi3pb KIIETOK, TKaHEH 1
OpraHoB B opraHuszMme. PerynstopHas OeAT€NIbHOCTh HEPBHOW W TyMOpPalIbHOM
cucteM. Opranu3sMm (QyHKIHMOHHpPYET Kak eauHoe 1enoe. Opranusm —
OMoJIoru4ecKasi CUCTEMA.

Pa3nen 3. Opranusm u cpeaa

Cpena oburtanus. @akTopsl cpeapl BrnusHue GpaxkTopoB HEXUBOU TMPUPOIBI
(TeMIiepaTypbl, BIaXXHOCTH, CBETa) HA JKHBBIC OPraHU3Mbl. B3aWMOCBS3HM KHBBIX
opranu3moB. Ilpupoansie cooOmectBa IIpupomHoe coobiecTBo. DKOcCHCTEMA.
CrtpykTypa u CBS3U B IpUPOAHOM coobiectre. Llenu nutanus.

Buosiorusi. MHorooopa3sue ;kMBbIX opranu3mMoB. 7 kiace (34 yaca, 1 u B
HeIeJI0)

BBenenue

Mup KHUBBIX OPraHU3MOB. YPOBHU OpraHU3allMd W CBOMCTBA >KUBOTO.
OcHoBHble nonoxenus yuenus Y.J[apsuna o ectectBeHHOM otOope. EcTecTBeHHas
CHUCTEMA XKUBOU MPUPOABI KAK OTPAKEHUE IBOIIOLUY KU3HU HAa 3eMIIE.

Temal. HapcrBo [Ipokapuorsl

OO6mue cBOWCTBa MPOKAPUOTUYECKUX OpraHu3mMoB. MHorooOpasue ¢opm
OaKTepuil.

OcobeHnHocTH cTpoeHus OakTepuanbHOU KieTKU. [loHsiTHe 0 Tumax oOMeHa
y mnpokapuoTta. OCOOCHHOCTH OpraHu3allud U KU3HEAESITEIHbHOCTH MPOKAPHUOT;
PacIpoOCTPaHEHHOCTh U POJIb B OMOIIEHO3aX. DKOJOTUYECKask pojib U MEAUIIUHCKOE
3Ha4YeHue (Ha mpuMepe MpeacTaBuTeseH moamnapcTsa Hacrosmme Gakreprn)

Tema 2. llapcTBo I'pudbI

[Ipoucxoxaenve u 3BoJOIMs TpuOOB. OCOOCHHOCTH CTPOCHHSI KIETOK
rpuboB.  OCHOBHBIE  YepThl  OpraHW3allMl  MHOTOKJIETOYHBIX  T'pUOOB,
CHUCTEMAaTUYECKHE TAKCOHBI. OcobeHHnocTu JKA3HEIESATEIbHOCTH 151
pacnpocTtpaneHus. Poias rpuboB B OHOIIEHO3aX M XO3SMCTBEHHOMN MESITEILHOCTH
YEJI0BEKa.

JlaGopaTopHbie pabOTHI.

1. Pacio3HaBaHWe CheIOOHBIX U SJOBUTHIX I'PHOOB (HA MYJIskKax)

2. CTpoeHue TUIECHEBBIX TPUOOB U Aposxokei. (MHOrooopasue rpuOoB)
Tema 3. LlapcTBo PacTenus

PacTurenbHbIil OpraHu3M Kak LesocTHas cucrtema. KineTku, TkaHu, opraHbl
U CHUCTEMBbl OPraHOB pacTeHuW. Perynsnus XKu3HEAEATEIbHOCTH PACTCHUMU;
¢utoropmonbl. OCOOCHHOCTH >KM3HENESATEIbHOCTH pacTeHui; (POTOCHUHTES,
nurMeHThl. CHUCTEMAaTHKa PACTEHUIN: HU3LIKE U BBICIIUE PACTCHHUS.

Husmme pactenus: BOAOPOCIH KakK JApeBHEMIIAs TpyIa pacTeHUM, oOmias
XapaKTEepUCTHUKa BOJOPOCIEH, OCOOEHHOCTH CTpoeHusi Tena. OAHOKIETOYHBIE U
MHOTOKJICTOYHBIE BOJOPOCIU. MHOroodpasue BOJOPOCIEH: OTACIbl 3eCHbIC
Bojopociu, KpacHele Bomopocnm u bypeie Bomopocnau. PacmpoctpaHenue B
BOJHBIX M Ha3eMHBIX OHOIEHO3aX, JKOJIOTMYEeCKas pPOJb BOJOPOCIEH, HX
MIPAKTUYECKOE 3HAYECHUE.



Briciiue  pacTeHus: MPOUCXOXKIEHHE M o0Ias  XapaKTepHCTHKA,
OCOOCHHOCTU OpraHu3allud M WHIUWBHAyalibHOE pa3BuTHe. CHOpOBBIE pPaCTEHHUS:
o0111ast XapaKTEPUCTUKA, POUCXOXKICHHE.

Otnen MoxoBuAHBIE. OCOOCHHOCTH OpTraHU3allMM U >KU3HEHHOTO IHKIIA.
Pacnipoctpanenue u posib B OMOLIEHO3aX.

Otnen IlnayHoBuAHBIE: OCOOEHHOCTH OpraHM3allMd U >KU3HEHHOIO IHKIIA,
pacnpocTpaHeHHE U poJib B OMOLIEHO3aX.

Otnen XBOIIEBUAHBIE: OCOOCHHOCTH OpPTraHU3AMU U KU3HEHHOTO IIMKJIA,
pacupocTpaHeHHE U poJib B OMOLIEHO3aX.

Otnen  IlanmopOTHUKOBUIHBIE:  MPOUCXOXKJIECHHUE U OCOOCHHOCTH
OpraHu3aluy, )KU3HCHHBIN UKJ, PAaCIPOCTPAHEHUE U 3HAYCHHUE.

Otnen ['onmoceMeHHbIE: TPOUCXOXKACHUE M OCOOCHHOCTH OpraHu3alluy,
CTPOCHHE TeJIa, )KU3HEHHbIE (DOPMBI, MHOT000Opa3ue, pacnpoCTPaHEHHOCTh POJIb.

Otnen Ilokpeitocemennbie (I[BeTKOBBIC) pacTeHUS: NPOUCXOXKICHHE U
OCOOCHHOCTH OpraHu3aluu, CTPOEHUE Tesa, >KU3HEeHHble ¢opmbl. Kiacchl
OnHonosbHBIE U [IBYIOJIBHBIE, OCHOBHBIC ceMeiicTBa (2 cemeiicTBa OTHOMOIBHBIX
u 3 cemeiicTBa J[ByJONBHBIX); MHOTOOOpA3ue, paclpoOCTPAHCHHOCTh; MX POJb B
OMOIIeHO3aX, B KU3HU YEJIOBEKA U €r0 XO35IUCTBEHHOM eI TEIbHOCTH.
JlaGopatopubie paboThI
3. CTpoeHuE OTHOKIECTOYHOMN BOIOPOCTH
4. CtpoeHue MHOTOKJIETOUYHON BOJIOPOCIIH.

5. M3ydeHue BHEIIHETO CTPOCHUSI MXOB

6. Uzyuenue cTpoeHus MarmopoTHUKA

/. I3ydeHne CTpOEHUsI XBOU COCHBI, MbUIbIBI U IIUIIEK
8. CemeiicTBo Po3onBerHbie. CTpoeHHUE MUTTOBHUKA

9. Uzyuenue cTpoeHus 311aKOBOTO paCTEHUS

Tema 4. LlapcTBO ZKMBOTHBIE

JKuBoil opraHusM Kak ILeJIOCTHass cucrteMa. KileTkw, TKaHW, OpraHbl U
CHUCTEMbl OpraHOB JKMBOTHBIX. Perynsnus XKU3HEAEATEIbHOCTH >KUBOTHBIX.
OCOOEHHOCTH  KU3BHEACSATEIbHOCTH  JKUBOTHBIX,  OTJIMYAKOIIME HUX  OT
MPEICTABUTENIEN APYTUX LAPCTB KUBOM MNpuUpoAbpl. CUCTEeMaTMKa KUBOTHBIX,
OJIHOKJIETOYHBIE 1 MHOTOKJIETOYHBIE )KUBOTHBIE.

O6mas xapaktepuctuka [Ipocreitmux. KineTtka oqHOKIETOUYHBIX KUBOTHBIX
KaK UEJOCTHBIM OpraHu3M; OCOOCHHOCTH OpraHU3aliu KJIETOK MPOCTEUIINX;
MHOTr000pa3ue NpOoCTEUINX, UX POJIb B MPUPOJIE U )KU3HU YETOBEKA.

Tun CapkoXryTukoHOCIbl. OCOOEHHOCTH OpPraHU3alIUH.

Tun CroopoBUKM — Tapa3uThl >KUBOTHBIX U uenoBeka. OcoOeHHOCTH
OpraHu3aIuu.

Tun Nudyzopun. OcobenHoctu opranuzanuu. MHOrooopasue u poib.

OO6mas XxapakTepUCTUKA MHOTOKJIETOYHBIX YKMBOTHBIX, THUIBI CHUMMETPHH,
KJIETKM W TKaHU KUBOTHBIX. [IpocTeiiliue MHOrOKJIETOYHbIE — TyOKH, HX
PacpOCTPAHEHHOCTh M HKOJIOTMYECKOE 3HAUEHHUE.

Tun KumedHononocTHeie: OCOOEHHOCTH OpraHu3allud, pa3MHOXKEHUE,
MHOTr0o00pa3ue 1 pacupoCTpaHEeHHE, CUCTEMATHUKA, POJIb B MPUPOJE.



Tun Ilmockme YepBu: 0COOEHHOCTH CTPOSHUS € >KU3HEACATEIBHOCTH,
MHOTroo0Opasue, pojb B OMOIIEHO3aX, MIPUCIIOCOOJICHHS K Mapa3uTU3MYy Y IJIOCKHUX
YyepBed, MOHATHE O >KU3HEHHOM LHKJIE, MHOrooOpasue, Mepbl MNPOPUIAKTHKU
rapa3uTapHbBIX 3a00JICBaHUI.

Tun Kpyrasie YepBu: OCOOCHHOCTH CTPOCHHUSI M KU3HENESTEIHHOCTH,
CBOOO/JIHOKUBYIIIUE U MapazuTuyeckue (opmbl. LUK pa3BUTHS 4YeIOBEUECKOU
acKapuJibl, Mepbl NPO(HUIAKTUKHN aCKapu103a.

Tun KonpuaTble uepBH: OCOOCHHOCTHM CTPOCHUSI U KU3ZHEACITEIHHOCTH,
BTOPUYHAsl TOJIOCTh TE€Ja, MHOTO00pa3ue KOJbYaThIX 4YEpBEH, CUCTEMATHKA,
3Ha4YEeHUE B OMOIICHO3aX.

Tun  Mommocku: OCOOEHHOCTHM  CTPOCHHUSI U YKU3HENESITEIbHOCTH,
CMEIIaHHAsl MOJIOCTh Tejia. MHoroo0Opa3ue MOJUTIOCKOB, KJAacChl, 3HA4Y€HUE
MOJLTFOCKOB.

Tun UYnenucrtoHorue: OCOOCHHOCTH CTPOCHUS U JKU3HEIAEATEIbHOCTH,
MHOrooOpasue, KJIacChl, XapakTE€pHble YEpThl MPEACTABUTENIEH  KJIACCOB
Pakoo6pasnsie, [laykoobpasusie, Hacekompie. X 3HaueHHEe B MPUPOJC U KUZHU
YeJI0BeKa.

Tun Urnokoxue: OCOOEHHOCTH CTPOCHUSI M KU3ZHEACSITEIbHOCTH,
MHOTroo0Opa3sue, 3HaueHue.

Tun Xopposeie. becuepenHbie: MNPOUCXOXKICHUE XOPAOBBIX, MOIATHUIIBI
OecuepenHble UM TMO3BOHOYHBIE, o0OImIas Xapaktepuctuka Tuna. IloaTun
becuepennbie, TaHIIETHUK, OCOOCHHOCTH €r0 OpraHu3allui U PaCpOCTPAHEHUS.

[Moagtun  Ilo3Bonounwsie  (YUepennwie). Hankmacc  PeiObl:  oOmias
XapaKTepuCTUKa Mo3BOHOUYHBIX. OO1as xapakrepuctrka poi0. Kiaccel Xpsiiepbie
(akymer  u  ckatel) u  KoctHbele pbiObl.  MHoOrooOpasue pboiO, UYepThI
MPUCIIOCOOJIGHHOCTH K YCJIOBUSIM  JKM3HH, OCOOCHHOCTH  OpraHU3aluu,
AKOJIOTUYECKOE U XO35UCTBEHHOE 3HAUCHHUE.

Knacc 3eMHOBOJHBIE: TEpBbIE 3€MHOBOAHBIC, OOINAas XapaKTepUCTHUKA
36MHOBOJHBIX KaK MEPBBIX HA3€MHBIX MO3BOHOYHBIX. becXxBocThle, XBOCTAThiEe U
oesHorne amubOuu, wMHOroo0Opasue, cpena OOUTAHMS H  DKOJIOTHYECKHE
oco0eHHOCTU. CTpyKTYpHO-QYHKIIMOHAIbHAS OpraHu3alus 3€MHOBOAHBIX Ha
puMepe JATYIIKU. DKOJIOTHYeCcKasi pojib U MHOr0OOpasue.

Knacc [TpecMmbikaromuecs: MPOUCXOKIECHUE peNTUITNN, oOmas
XapaKTEPUCTHUKA PENTHINM Kak IMEePBHUYHO-HA3EMHBIX >KUBOTHBIX. CTPYKTypHO-
(GyHKIIMOHAIbHAS OpraHMu3alldsl TPECMBIKAIOIMIUXCS HAa TMPUMEPE  SIIECPHUIIbI.
Yemryiiuatele, KpOKOAWJIBI M dYepenaxu. PacmpoctpaneHne u MHOroooOpasue,
HKOJIOTUYECKAs POJib, BEIMEPIIKE IPYIIbI MPECMBIKAIOIIUXCSI.

Knacc Munekonuraromue: NpouCcXoxkacHue miiekonutaromux. [lepBo3sepu
(yrkoHoc w exuaHa). Hwmsmme 3Bepu (cymuarbie). Hacrosmme 3Bepu
(ITnmanenrapubie). CTpyTypHO-(QDYHKIMOHAIBHBIE OCOOCHHOCTH W OpTraHH3aIHs
MJIEKOIHUTAIONIMX HAa MpUMepe coOaKu. DKOJOTMYECKash pojib MIICKOMUTAIOIINX B
MPOLECCE PA3BUTHUS KUBOM MPUPOJABI B KaWHO30MCKYI 3py. OCHOBHBIE OTPSIBI
IJIAEHTAPHBIX MJICKOMUTAIOMIUX. 3HAY€HUE MIIEKOMUTAIONIMX B MPUPOJIE U
XO34MCTBEHHOM JEATEIBHOCTH 4YenoBeka. OXxpaHa ILEHHBIX 3Beped. JlomamrHue
MJIEKOIHUTAIOLIHE.



JlaGopaTopHbI€ pabOTHI.
10. Ctpoenue nndyzopun Tyheabku
11. CtpoeHue npecHOBOAHOU TUJIPHI
12. OcoOeHHOCTH BHEITHETO CTPOCHHMS J0XKICBOTO YePBs
13. BuemnrHee cTpoeHue PHIOBI
14. BHeliHee CTpOEHHE JIATYIIKA
Tema5. LHapcTBO Bupycsi
OO6mas xapakTepUCTUKa BUPYCOB, UCTOPUS UX OTKphITHs. CTpoeHHe BUpyca
Ha MpuMepe BUpyca TabauyHOW Mo3auku. B3auMojeicTBue BUpyca W KIIETKH.
Bupycel — B030yauTenu oOmacHbIX 3a00JIeBaHUM 4YeIOBEKa U KUBOTHBIX.
[Ipodunaktuka 3ab6oneBanuii rpunmnom. [Ipoucxoxaenue Bupycon. bakrepuodar.

Buoaorus. Yenosek. 8 kiacc (684, 2 paza B Hemen10)

Tema 1. MecTo yest0oBeKa B CHCTeMe OPraHHYeCKOro Mupa

YemoBek Kak dYacTh JKMBOM IIPUPOJBI, MECTO 4YeEJIOBEKa B CHCTEME
OpraHnyeckoro Mupa. YepTel CXOJCTBAa dYejJoBeKa M KHUBOTHBIX. CXOACTBO M
pa3TuYrs YeTIOBEKA U YEIOBEKOOOPA3HBIX 00€3bsiH. YemoBeK pa3yMHBIH.

Tema 2. [Ipoucxo:kaeHue YeJoBeKa

buomorudeckre u conmaibHbie (DAKTOPHI aHTPOIOreHe3a. ITambl M (PAKTOPHI
CTAaHOBJICHUS YelIoBeKa. Packl yemoBeka, HX MPOUCXOKICHUE U STHHCTBO.

Tema 3. KpaTkasi ucTopusi pa3BUTHS 3HAHUI O CTPOeHUM U (PYHKIHAX
OpPraHU3Ma 4YejI0BeKa
Hayka o yenoBeke: anatomusi, (u3uOJIOTUs, TWUTrHeHa. Benukue aHaToMbl U
¢usuonoru: ['mnnokpar, Knasauit ['anen, Auapeac Bezanuii.
Tema 4. O0uuii 0030p cTpoenns U GyHKIUI OPraHu3Ma 4ejJ0BeKa
Knerounoe crpoenue opranu3zma. TkaHU: SMUTEIUATBbHBIE, COCIUHUTEIIBHBIE,
MBIIIICYHbIC, HEepBHad. Opranbl 4eI0BEYECKOTO opranu3ma. CHCTEMBbI OpPraHoB.
B3anMocCBs3b OpPraHOB 1 CHCTEM OPraHOB KaK OCHOBA TOMEOCTa3a.
JlaGopaTopHble U MPaKTHYECKHE PA0OTHI
1. CtpoeHue >KUBOTHOM KIJIETKH.
2. VzyueHne MUKPOCKOITUYECKOTO CTPOCHUE TKAHEH.
Tema 5. Koopaunaumsa wu peryasuus. ['ymopaabHasi peryJjsiuus.
JHAOKPHUHHBIN anmapar
I'ymopanbHas perynsuus. JKene3sl BHyTpeHHEN cekpeuru. ['OpMOHBI U UX poJb
B 0OMEHHBIX polieccax. HepBHO-TyMOpasibHas PEryJIsiius.
Tema 6. HepBHasi cucrema
HepBHas perymsiuuga. 3HaueHHWE HEPBHOW cuctembl. LleHTpanpHas wu
nepudepuueckass HEpPBHbIE CHUCTEMbl. BereratuBHas W coMaTrhyeckas 4YacTu
HEpBHOU cuctembl. Pedekc; mpoBeeHuE HEPBHOTO UMITYJIbCA.



Crpoenue u (yHKIIMU CIIUHHOTO MO3ra, OTJEJIOB TOJOBHOro Mo3ra. boibiiue
noJtymapusi ToJoBHOro mo3ra. Kopa Oonbiiux nonymapuii. 3HaueHue Kopbl 00J1b-
KX MOJYIIAPUI U €€ CBA3U C IPYTUMH OTAEIaMU MO3ra.

JlaGopaTopHble U MPaKTHYECKHE PA0OTHI

3. M3yueHwne roJoBHOTO MO3Ta YEIOBEKa.

Tema 7. Anaauzaropbl

Opranbsl 4yBCTB (aHAIH3aTOPBI), X cTpoeHue, GyHKIUU. CTpoeHue, PYHKIMH |
rurueHa opratoB 3peHusi. Ctpoenue U QyHKIMM opraHoB ciyxa. [Ipegynpexmie-
HUe HapymieHu# ciayxa. Oprasbl ocsi3aHus, BKyca, 0OOHsiHUS. ['urueHa opraHos
YyBCTB.

JlaGopaTopHble U MPaKTHYeCKHE PA0OTHI

4. V3yuyeHue U3MEHEHUS pa3zMepa 3pauka.

Tema 8. Onopa u nBUKeHHE

Ckerer 4eloBeKa, €ro OTAENbI: OCEBOM CKEJET, CKEJIET MOSICOB KOHEYHOCTEM.
OcoOeHHOCTH CKelleTa YeNIOBEeKa, CBSI3aHHBIE C TPYIOBOM JAESATEILHOCTHIO U
npsiMo-xoxkaeHueM. CocTtaB U CTpOeHUE KOCTel: TpyOuarble W ry0uyaThie KOCTH.
Poct kocteil. Bo3pacTHble M3MEHEHHS B CTPOCHMH KOCTeW. THMBI COCTUHEHMS
KocTel. 3a00sieBaHUs OMTOPHO-IBUTATEIHLHON CUCTEMBI U UX MPO(PUIAKTHKA.

Mpeimeunas cucrema. CtpoeHue u pa3Butve Mbliil. OCHOBHBIE IPYMIIBI MBIIII],
ux ¢(ysukuuu. PaGota Wbl cratuueckas W JUHAMH4YecKas Harpyska. Poub
HEPBHOW CHUCTEMbl B PETyISUUA pPaOOTHl MBIII. YTOMJIEHHUE MBIIIL, POJIb
AKTUBHOI'O OT/bIXa B BOCCTAHOBJICHUM AKTUBHOCTH MBIIICYHON TKAHU. 3HAUYECHUE
(¢bu3nYecKOr KyJIbTYphl U PEXKUM TPyJla B MPAaBWIHLHOM (POPMHPOBAHUU OMOPHO-
JIBUTATEIBHONU CUCTEMBL.

JlaGopaTopHble U MPaKTHYECKHE PA0OTHI

5. M3yyeHue BHENIHETO CTPOCHUS KOCTEH.

6. M3mepeHne Macchl U pOCTa CBOETO OpraHU3Ma.

/. BpisiBIeHUE BIHUSHUA CTAaTUYECKOM U JMHAMUYECKOM paboThl Ha
YTOMJICHUE MBIIII.

Tema 9. BuyTpeHHsisl cpe/ia oOpraHusmMa

ITonaTue «BHYTpeHHSA cpena». TkaHeBass KXHUAKOCTb. KpoBb, ee cocTtaB u
3Ha4Y€HUE B 00ECIICUCHUH KU3HENESITEIbHOCTU Oopranu3ma. Kierounbie 371eMeHThI
KPOBH: SPUTPOLUTHI, JEHKOUUTHI, TpoMmOouuthl. [lnazma kpoBu. CBepThiBaHUE
kpoBu. ['pynnel kpoBu. Jlumpa. HMmmynurter. MHbeknuonHsie 3ab0aeBaHUS.
[Ipenynpenurenshubie npuBuBKu. [lepenuBanue kposu. JJoHOPCTBO.

3nauenue pador Jl.Ilacrepa u N.M1.MeunnkoBa B 00J1aCTH UMMYHHUTETA.

JlaGopaTopHble U MPaKTHYECKHE PA0OTHI

8. M3yueHne MUKPOCKOIMMYECKOTO CTPOCHHS KPOBH.

Tema 10. TpancnopT BenecTn

Cepaue, ero CTpOCHUE U PETYISLUS JEATeIbHOCTH, OONBIION U Mallblii Kpyru
KpoBooOpamenus. Jlumpoodpaienne. [Brxkenne kpoBu mo cocyaam. KpossHoe
naBlieHue. 3a00JIeBaHUs OPTaHOB KPOBOOOPAILICHHUS, UX TPEAYIIPEKICHUE.

JlaGopaTopHble U MPaKTHYECKHE PA0OTHI

9. Ompenenenne myabca B pa3HBIX YCIOBHUSX.

Tema 11. /Ibixanue



[ToTpeObHOCTH OpraHu3Ma 4esioBeKa B KUCI0po i€ Bo3ayxa. OpraHbl AbIXaHUS, UX
cTtpoenue. JlpixarenbHble IBMKEHUSA. ['a3000MeH B JIETKUX, TKaHAX; MEPEHOC Ta30B
SPUTPOLUMTAMU H IJIa3MOM KpOBH. Perymnsanus apixanus. FICKyCCTBEHHOE JIbIXaHUE.
I"onocoBoii anmapar.

JlaGopaTopHble U MPaKTHYeCKHE PA0OTHI

10.Ompenenenre 4aCTOTHI TbIXaHHUS.
Tema 12. IInmneBapenune

[IutatenbHbIe BEMIECTBA U MUILEBBIE MPOAYKTHI. [I0TpeOHOCTH UenoBeKa B MHUILIE
U TUTaTeNnbHbIX BemlecTBax. Butamunbl. [lumeBapenue. Ctpoenue u (QyHKIUU
OpraHoB MNuIlEBapeHUs. [InIeBapuUTENbHBIE JKEJIE3bl: NMEYEHb W MOKEITYI0YHas
JKeJeza. JTarbl mpoiieccoB numeBapenus. MccneqoBanus M.I1.I1aBnoBa B o61actu
MUIIEBAPEHHUS.

Tema 13. O0OMeH BelllecTB U YHEPTUH

OOmiass xapakTepuCcTHUKa OOMEHa BeIIeCTB M OJHepruu. Ilmactuueckuii u
SHEPreTUYECKUl OOMEH, UX B3aUMOCBSI3b.

Butamunsl. Ux pons B oOMeHe BeniecTB. [ mmoButamuno3. [ unepBUuTaMuHoO3.

IIpakTuueckas padora 1 OnpenenieHre SHEPTrOTPAT U COCTABICHUE pallMOHa

Tema 14. Boinenenue

Koneunsle mnpomaykTel oOmeHa BemiecTB. Opransl BbiaeneHus. [louku, wux
ctpoenre u (QyHkuuu. OOpa3oBaHue MoYHM. Poiib KOXHM B BBIICICHUH U3
opraHu3Ma MpoayKTOB OOMEHa BEIIECTB.

Tema 15. IlokpoBsbI TeJ1a

Crpoenne u QyHKUMH KOXHU. POJb KOXM B TEIJIOPETYJSIIUU. 3aKaJluBaHUE.
['uruennyeckue TtpeOoBaHUs K ojexzae, oOyBU. 3aboieBaHUs KOXU U HX
MPEIYIPEKICHUE.

Tema 16. Pa3mHoOKeHUEe U pa3BUTHE

Cucrtema OpPraHoB pPa3sMHOXEHHS; CTPOeHHME M TurueHa. OIUIOOOTBOpPEHHUE.
BuaytpuytpoOHoe pazsutue, poxsl. Jlakranus. Poct u pa3Butue peOeHka.
[LtanupoBaHue ceMbu.

Tema 17. Boicuiasi HepBHAs 1eATEIbHOCTD

Pedbnekc — ocHoBa HepBHOM aAestenbHOcTU. MccnemoBanus .M.CeueHoBa,
WN.I1.ITaBnoBa, A.A.Yxtomckoro, ILK.Anoxuna. Buasl pednaekcoB. Dopmbl
noBeneHus. OCOOCHHOCTH BBICIIEH HEPBHON JESITEIBHOCTH U TMOBEACHUS
yenoBeka. [lozHaBarenbHbie mponecchl. TopmoxkeHne. TUIBI HEPBHOW CUCTEMBI.
Peus. Mpimienue. Co3nanue. buomormyeckue putmbl. COH, €ro 3HAYEHHE U
rurvueHa. ['uruena ymcteeHHoro tpyaa. [lamsate. OMonuu. OcoOEHHOCTH MICUXUKU
YEJI0BEKa.

Tema 18. O06001mIeHHE 1 TOBTOPEHUE

Co0ntoieHre CaHUTApHO-TUTUEHUYECKUX HOPM M IpaBUJl 3J0POBOTO 0oOpasza
xu3HU. OKa3zaHue MepBor 10BpaueOHOM MOMOITY MPU KPOBOTEUCHUH, OTPaBICHUU
yrapHblM Ta30M, CIAaCeHUU YTOMAIIIEro, TpaBMaX, OXKOrax, OOMOpPOXKEHUH.
VYKpenseHne 310pOBbs: IBUraTeIbHAs AKTUBHOCTD, 3aKainBaHue. DaKTOPhI PUCKA:
CTpPECCHI, TUIIOAWHAMUS, MEpPEyTOMIIEHHE. BpeaHble NMPUBBIUKK, UX BIUSHUE Ha
370POBBE YEIOBEKA.



YenoBek U okpyxatoias cpena. Okpyxaroiasi cpejia Kak HCTOYHUK BEIECTB U
sHeprun. Cpena oourtanus. [IpaBuiia noBeaeHus YeI0BEKa B OKPYIKAIOIIEH cpejie.

Buosorus. O6mast 6mostorus. 9 kiaacc (68 yaca, 2 yaca B HeIeJI0)
BBenenue

MecTto kypca «O01mas Ononorus» B CUICTEME €CTECTBEHHOHAYYHBIX
AMCUHUIUINH, a TaKke B Onomornyeckux Haykax. Llemn u 3amaun kypca. 3HaueHue
npeaMeTa JiIsl TOHMMaHUS €IMHCTBA BCEro )KMBOTO, B3aMMOCBS3H BCEX YacTel
ouocdeps! 3emin.

Tema. Mﬂorooﬁpa3ne JKHBOI'o Mupa. OcHOBHbIE CBOMCTBA KUBBIX
OpraHu3smMoB

EnuHCcTBO XMMHUUYECKOTO COCTaBa KUBOM MaTEpPUU; OCHOBHBIE I'PYIIIbI
XUMUYECKUX JIEMEHTOB U MOJIEKYJI, 00pa3yIollne >KMBO€ BEIeCTBO OUOoCchephI.
Knerounoe ctpoenre opranu3MoB, Hacensromux 3emiiro. OOMEH BEIIECTB U
caMoperyJssiuus B Ouosnorundeckux cucremax. CaMoBOCIpOU3BEICHNUE;
HACJIEJICTBEHHOCTh M U3BMEHYMBOCTh KaK OCHOBA CYILIECTBOBAHUS KUBOW MaTEPHUHU.
Poct u pazButue.

Paznpaxumocts; hopMbl H30UpaTEIPHON PEAKIIMA OPTaHU3MOB Ha BHEIITHHE
BO3JICHCTBHSI. PUTMHYHOCTH MTPOIIECCOB KU3HENESITEILHOCTH,; OMOIOTUYECKUC
PUTMBI U UX 3HAYCHHE. J[MCKPETHOCTH )KMBOTO BEIIECTBA U B3AMMOOTHOIIICHHE
YJaCTH | [IEJIOTO B OMocHucTeMax. DHEPro3aBUCUMOCTD JKHBBIX OPTaHU3MOB; (POPMBI
notpeOnenus sueprun. LlapcTa )KUBOM MIPUPOIBI; KpaTKas XapaKTEPUCTHKA
€CTECTBEHHOM CHCTEMBI KJIaCCU(DUKAIINN KUBBIX OPraHu3MoB. BujgoBoe
pazHooOpasue.

JIeMOHCTpanuu cXeM CTPYKTYpPbI HAPCTB KUBOU NIPUPOABI.



PA3JIEJI 1. CTpykTypHasi OpraHu3anus ;KUBbIX OPraHU3MOB
Tema 1.1 Xumuveckas opranu3anus KJIeTKH

DJIEMEHTHBIN COCTaB KJIETKU. PacCipoCTpaHEHHOCTh 3JIEMEHTOB, UX BKJIA]l B
oOpa3zoBaHue KUBOU MaTEPUHN U OOBEKTOB HEKUBOU MPUPOAbl. MaKpPOIIEMEHTHI,
MUKPOSJIEMEHTBI; UX BKJIaJ B 00pa30BaHME HEOPTAaHUYECKUX U OPTaHUYECKUX
MOJIEKYJI JKUBOT0 BellecTBa. Heopraumueckue MoJIEKyIIbl JKUBOT'O BEILIECTBA: BOJA,;
XUMUYECKUE CBOMCTBA U OHosiornueckas poib. Coau HEOPraHMUEeCKUX KUCIOT, UX
BKJIa/] B 00€CTIEUeHHE MPOIIECCOB )KU3HENCATEILHOCTH U NOIJIep>KaHKe
roMeocTasa. Pojab KaTHOHOB U aHHOHOB B 00ECIIEUEHNUH MTPOLIECCOB
KUZHEIEITENLHOCTH. OCMOC B OCMOTUYECKOE JABICHUE; OCMOTHYECKOE
MOCTYIUICHUE MOJIEKYJI B KIIETKY. OpraHndeckue MojeKyJibl. buonornueckue
MOJIUMEPBI — OCJIKHU; CTPYKTYypHasi opranu3anusi. OyHKIUu O€ITKOBBIX MOJEKYII.
VYrneBoabl. CTpoeHue u Ouonoruyeckast poJib. JKupbl — OCHOBHOU CTPYKTYPHBIN
KOMIIOHEHT KJIETOUYHBIX MeMOpaH u uctouyHuk 3Heprun. JJHK — monexynbl
HacienctBeHHocTu. Penymnukanua JIHK, nepenaya HacneacTBeHHOM
uH(popManu 13 NokojaeHus B nokoneHue. [lepenaya HacaeCTBEHHOM
nHopManuu u3 sapa B uurormiasmy; tpanckpunius. PHK, crpykrypa u
¢byukiuu. Undopmannonnsie, TpancnopTHeie, pudocomanbubie PHK.

JleMoHCcTpanuu 00beMHBIX MOJIeNIel CTPYKTYPHOM OpraHu3aluu
OMOJIOTMYECKUX MOJIMMEPOB. OCIKOB U HYKJIEMHOBBIX KUCJIOT; UX CPaBHEHHUE C
MOJICISIMU HCKYCCTBEHHBIX TIOJTUMEPOB (TIOTUBUHIIIXJIOPHT).

Tema 1.2 O0MeH BelecTB U MpeodOpa3oBaHne IHEPTUM B KJIEeTKe

OOMeH BenlecTB U MpeBpalieHre dHepruu B kietke. [lnactuueckuit oOmMeH.
buocunres 6enkoB. DHepreTuyeckuii oOMeH. CriocoObl MUTAHMUS.

Tema 1.3 CTpoenne u GyHKIUN KJIETOK

[IpokapuoTnueckue kineTku; popma u pazmepsl. CTpOeHHUE LIUTOIIA3MBI
OakTepuanbHOM KIIETKHU; OpraHu3alus MeTadoin3Ma y npokapuoTa. ['eHeTnueckuit
anmnapat 6aktepuil. CnopoobpazoBanue. Pazmuoxxenue. Mecto u posib MpOKapuoT
B OMoOIIeHO3aX. DyKaproTHYecKas KieTka. [{uTormna3sma 3ykapuoTHIeCKON KIETKH.
Oprasesuibl UTOMIa3Mbl, UX CTPYKTypa U pyHkuuu. [{utockener. Bkimtouenus,
3Ha4YE€HHUE U POJIb B MeTabOIU3ME KIIeTOK. KieTouHoe siipo — LEHTp yIpaBieHUs
KU3ZHEACATEIbHOCTHIO KIETKU. CTPYKTYpBI KJIETOUHOIO SIApA: siAepHast 000JI04Ka,
XpoMaTHH (TeTepOXpOMaTHH), AAPHIIKO. OCOOEHHOCTH CTPOCHHS PACTUTEIBHOM
kieTku. [lenenue kietok. KineTku B MHONOKJIETOYHOM opranuszMe. [loHsTue o
nudpepeHIUpOBKE KIETOK MHOTOKJIETOYHOTO Opranu3Ma. MUTOTUYECKUH 1IUKIIL:
uHrepdasa, peaymmukaiua JJHK; Mutos, hazel MUTOTHYECKOTO JeTICHUS 1
npeoOpa3oBaHUs XPOMOCOM; OMOJIOTMYECKHUI CMBICI U 3HAY€HUE MUTO3a
(6ecnosioe pa3MHOKEHHE, POCT, BOCIIOIHEHUE KIIETOYHBIX MOTEPH B
(U3NOIOTUYECKUX U TTATOJIOTHICCKUX yCIOBUsAX). KieTouHast Teopust CTpoeHUs
OpPraHu3MOB.



JemoncTpanuu. [[pyHunnuansHbie CXEMBI yCTPOMCTBA CBETOBOTO U
3JEKTPOHHOTO MUKpOcKona. Mojienn kineTku. CXemMbl CTPOEHHUSI OPTaHOUI0B
PaCTUTENBHOM U JKUBOTHOW KJIETOK. MUKponpenapaThl KJIIETOK PaCTEHUH,
KUBOTHBIX. MaTepuaibl, paccka3bIBarolue 0 Ouorpadusx yuyeHbIX, BHECIIUX
BKJIAJl B Pa3BUTHUE KIETOYHON TEOPUHU.

Jlabopartopnas pabota. M3yueHue pacTUTENbHON U AKUBOTHOW KIIETKHU O]
MHKPOCKOIIOM.

PA3JIEJI 2 Pa3MHoOKXeHHe U MHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB
Tema 2.1 Pa3MHoOKeHHE OPraHU3MOB

CyurHocTs U (hOpMBI pa3MHOXKEHUS OpraHu3MoB. becrnonioe pa3MHOKeHME
pacTeHuil 1 )KUBOTHBIX. [10710BO€ pa3sMHOKEHUE )KUBOTHBIX U PACTECHUH;
o0pa3zoBaHue MOJOBBIX KJIETOK, OCEMEHEHUE U OII0A0TBOpeHue. buonornyeckoe
3Ha4YE€HHE MOJIOBOTO pa3MHOkeHus. ['ametorenes. Ilepuoib oOpa3oBaHus
MOJIOBBIX KJICTOK: Pa3MHOXKEHUE, pOCT, co3peBanue (Meio3) u popMUpoBaHUE
MOJIOBBIX KJIETOK. OCOOCHHOCTH criepMaToreHe3a u oBoreHesa. Oraoa0TBOpEHHE.

I[GMOHCTpaLII/II/I IJ1aKaTOB, HJIIFOCTPUPYIOIINUX CITOCOOBI BEreTaTUBHOI'O
PAaSMHOKCHHS IIJIOJOBBIX ICPCBLCB U OBOIIHBIX KYJbTYP.

Tema 2.2 UuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3)

OMOpHoHaIBHBIN Iepuoa pa3BuTHs. OCHOBHbBIE 3aKOHOMEPHOCTH
npoOeHus; oOpa30BaHUE OJHOCIONHOTO 3apo/ibiiia — OjacTybl. ['acTpymsuus;
3aKOHOMEPHOCTHU 00pa30BaHuUs JIBYCIONHOTO 3apoJibllia — racTpyJibl. [lepBuuHbIi
OpraHoreHes3 u nanbHeumas audepeHupoBKa TKaHEH, OPraHOB U CUCTEM.
[TocTamMOpuoHanbHbIN nepro pa3Butrs. DopMbl TOCTIMOPUOHAIBHOTO EPHOIA
pa3Butusa. Henpsimoe pa3BuTue; MONHBIA U HEMOJHBIA MeTaMop(do3.
buonoruueckuii cMmpicn pazButusa ¢ metamopdo3zom. [Ipsimoe pazsutue. CtapeHue.
OO6mIre 3aKOHOMEPHOCTH pa3BUTHSI. bUOTEHETUYECKUH 3aKOH.

JleMoHCTpanuu Tabaul, WUTIOCTPUPYIOMIUX Mpoliecc Mmetamopdo3a y
YJICHUCTOHOTUX, TO3BOHOYHBIX; Ta0JIUII, OTPAXkKAIOIIUX CXOJICTBO 3apOAbIIIEH
MO3BOHOYHBIX JKUBOTHBIX, a TAK)KE CXEM IpeoOpa3oBaHusl OPraHOB U TKaHEH B
¢dunorenese.

PA3/IEJI 3. HacjieACTBEHHOCTh M H3MEHYHMBOCTH OPraHU3MOB
Tema 3.1 3akoHOMEPHOCTH HACJIeI0BAHNSI PU3HAKOB

OtkpeiTue I'. MeHnenemM 3akOHOMEPHOCTEN HACIEAOBAHUS IPU3HAKOB.
['ubpuionornueckuii METOJ] U3y4YeHUs HACIEACTBEHHOCTU. [ eHeTnueckoe
ONpeAesIeHNE MoJia. ' eHOTUIT Kak 1eI0CTHad cucrema. Bzaumoaerncreue
aJUIENIbHBIX U HEAJUIEIbHBIX T€HOB B ONPECICHUH ITPU3HAKOB.

JemoncTpauuu. Kaptel xpomocoMm yenoBeka. XpOMOCOMHBIE aHOMAIUU
YeJioBeKa U UX (DEHOTUITMYECKUE MPOSBICHUS.



JlaGopaTopHas padoTa. Pernenne reHeTHUECKUX 3a71ad U COCTaBJICHHE
POJIOCIIOBHBIX.

Tema 3.2 3akoHOMEPHOCTH U3MEHYUBOCTH

OcHoBHbIEe (POPMBI UBMEHYMBOCTU. [ eHOTUTINYECKAsI HU3MEHYUBOCTb.
MyTtanuu. 3Ha4yeHre MyTalKil 1Sl MPAKTUKU CEIIbCKOrO XO351UCTBA U
ounorexHonorun. KoMmOuHaTUBHAs U3MEHUYMBOCTh. JBOJIOIIMOHHOE 3HAYEHUE
KOMOMHATUBHOM n3MeHunBOCTH. DeHoTUNMYECKas, WK MO UKAIIMOHHAS,
W3MEHUYHMBOCTb. POJIb yCIIOBUIA BHEIIHEN CPEIbl B PA3BUTUU U MPOSBICHUN
MPU3HAKOB U CBOMCTB.

Hemonctpanuu. [Ipumepsl Moan(UKATMOHHON U3MEHYUBOCTH.

JIabopatopHas pabora 1. [ToctpoeHre BapuaIiioOHHOW KpUBOH (pa3sMepsl
JUCTHEB PACTCHHIA, aHTPOTIOMETPHUYECKUE JAHHBIC YUIAIIuXCsl).

Tema 3.3 Cenexknusi pacTeHHi, ’)KUBOTHBIX U MUKPOOPTraHU3MOB

[{eHTphl NPOUCXOXKACHUS U MHOTOOOpa3usi KyJbTypHBIX pacTenuil. Copr,
nopoja, mraMm. MeTobl CeJIEKIIMN PACTEHUH 1 )KUBOTHBIX. JlOCTHXKEHUS U
OCHOBHBIC HAITPABJICHUSI COBPEMEHHOM CEJICKIIMN. 3HAYCHUE CEIICKIIUU JIJISI
Pa3BUTHUS CEIILCKOXO3SMCTBEHHOTO TPOU3BOICTBA, MEAUIIMHCKOMH,
MHUKPOOHOJIOTUYECKON U IPYTUX OTpaciei MpOMBIIIICHHOCTH.

Jemonctpanuu. CpaBHUTEIBHBIA aHAINA3 MOPO/I TOMAIIHUX KUBOTHBIX U
COPTOB KYJbTYPHBIX PACTCHUM U UX JTUKHUX MPEIKOB.

JlaGopaTopHas padota. PerieHne reHeTHUECKHUX 3a71ad U COCTaBJICHHE
poaocnoBHbIX. M3ydenue nsmeHunBocTd. [locTpoeHne BapualilmoHHON KPUBOU

Pa3znen 4 IBoonus KMBOro Mmupa Ha 3emuie
Tema 4.1 PazBuTHe 0M0JI0TUM B 10JaPBUHOBCKHIA IEPUOJ

Pa3Butue Ouonoruu B 10JapBUHOBCKUM niepuoi. ['ocrioicTBO B HayKe
MpeACTaBICHUN 00 «M3HAYaIbHOMU 11e71eCO00Pa3HOCTU» U HEUBMEHHOCTH KUBOU
npupoibl. Pabotsl K. JInHHEs 110 cucTeMaTHKe pacTeHHUI U )KUBOTHBIX.
OpomonnonHas teopus JK. b. Jlamapka.

Hemonctpanuu. buorpadun yueHbsIx, BHECIIUX BKJIaJ B pa3BUTHE
ABOJIIOIMOHHBIX ujen. XKusup u nesrenpHocTh JK. b. Jlamapka.

Tema 4.2 Teopusi U. /lapBuHa 0 NIPOMCXO0KIeHHH BHIOB IIyTeM €CTECTBEHHOT 0
ordopa

[Ipeanoceuiku BO3HMKHOBEHUS yueHus: Y. JlapBuHa: JOCTHKEHUS B 0071aCTH
€CTECTBEHHBIX HAYK, SKCIIeIUIIMOHHBIA MaTepuan Y. Jlapsuna. Yuenue Y.
JlapBuHa 00 uckycctBeHHOM 0TOOpe. Yuenue Y. J[apBuHa 0 €CTECTBEHHOM
otbope. Bug — sneMeHTapHas 3BONIOINMOHHAS equHuIa. Beeobas



WHJMBHIyalbHAsI U3MEHYUBOCTh U M30BITOYHAS YUCIEHHOCTh MOTOMCTBa. boprda
3a CyIIECTBOBAaHUE U €CTECTBEHHBIN 0TOOP.

Tema 4.3 MuUKPOIBOJIIOIHUA

Buj xak reHeTH4YeCKU U30JIMPOBAHHAS CUCTEMA, PEMPOTYKTUBHAS U30JISIIUS
U ee MexaHu3Mbl. [lonyJsiiiuoHHast CTpPyKTypa BUJIa; SKOJIOTHYECKHUE U
T€HETUYECKHUE XapaKTEPUCTUKH nonyaiuii. [lomynsiius — sneMeHTapHas
ABOIOLNMOHHAS eauHuna. [IyTu u ckopocTh BUI000pa3zoBanus; reorpaduueckoe u
HKOJIOTMYECKOE BU1000pa30BaHMUE.

['maBHBIC HaIpPaBJICHHS 3BOJIOLMOHHOIO Ipolecca. bruomornyeckuii
nporpecc u ouonornyeckuii perpecc (A. H. Ceseprios). [1ytu gocTmkeHus
ouoaorudyeckoro nporpecca. OCHOBHBIC 3aKOHOMEPHOCTH 3BOJIIOLIHH
JUBEPTeHIINs, KOHBEPIeHIIUs, MapalIeIu3M, IIpaBuia BOIIOLUN TPYIII
OpraHu3MoB. Pe3ybTaThl 9BOIIOLUH, MHOI00O0pa3ue BU0B, OpraHrudecKas
1eJIeCO00Pa3HOCTh, IIOCTEIICHHOE YCI0KHEHUE OPraHu3aIliy.

JleMoHCTpanus cxeM, HILTIOCTPUPYIOLIUX MPOIECC reorpaduuecKoro
BUJ1000pa30BaHMUsl; KUBBIX PACTCHUHN U KUBOTHBIX, TepOapUEB U KOJIEKIIUH,
MOKA3bIBAIOIINX UHIUBUIYAIbHYIO0 U3MEHYMBOCTh U pa3HOOOpa3ue COPTOB
KYJIbTYPHBIX PACTEHUH U NMOPOJ JOMAIIHUX KUBOTHBIX, a TAKKE PE3yJIbTAThI
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpejie 0OMTaHUs U PE3YIbTaThI
BUJ1000pa30BaHuUs, IPUMEPOB FTOMOJIOTUYHBIX U AaHAJIOTUYHBIX OPTaHOB, X
CTPOEHUS U IPOUCXOXKICHUSA B OHTOT€HE3€E; CXEMbI COOTHOUIEHUS Ty TEN
MPOTrPECCUBHON OMOIOTMUECKOM IBOIIOLNH; MaTEPUAIOB, XapaKTEPU3YIOIINX
MPEICTABUTEIIEH )KUBOTHBIX U PACTEHUW, BHECEHHBIX B KpacHyro KHUTY 1
HaXOJAIINUXCS MO OXPAaHOM TOCY1apCTBa.

Jlaboparopusbie padoTsl 1. M3ydenne nprucnocoOI€HHOCTH OPraHU3MOB K
cpene obutanwus. 2.3y4ueHre n3MEHIYMBOCTH, KPUTEPUEB BUIA, PE3YIHTATOB
HCKYCCTBEHHOI'0 0TOOpa

Tema 4.4 TIpucnoco0/IeHHOCTH OPTAHU3MOB K YCJIOBHSM BHEIHEH cpeabl KaK
pe3yJbTaT JAelCTBHS eCTeCTBEHHOr0 0T00pa

[IpucnocobuTenbHble 0COOEHHOCTH CTPOEHUSI, OKPACKH TeJla U MOBEJICHUS
KUBOTHBIX. 3a00Ta 0 MOTOMCTBE. PUBHOIOTHUECKUE a/IalTAIUH.

Tema 4.5 Bo3HUKHOBEHHE KU3HHA HA 3eMJie

OpraHnyecKknii MUp Kak pe3yJIbTaT 3BOJIOUNU. BO3HNKHOBEHHE U Pa3BUTHE
KM3HU Ha 3emite. XUMUYECKHH, TpeI0noornieckuii (Teopus akagemuka A. .
OmnapuHa), OMOJIOTHIECKHII B COITMATLHBIN TaIlbl Pa3BUTHUS )KUBOW MaTePHUH.
DuioreHeTHYeCKue CBI3U B )KMBOM MIPUPO/IE; €CTECTBEHHAS KIaccuukaius
JKABBIX OPraHU3MOB.

Z[GMOHCTpaI_[I/II/I CXCM BO3HHKHOBCHHUA OAHOKJICTOYHLBIX 9YKAPHOT,
MHOTI'OKJICTOYHBIX OPIraHU3MOB, Pa3BUTHUA LAPCTB paCTeHI/Iﬁ H ) KUBOTHBIX.



Tema 4.6 PazBurue ;KU3HM HA 3emJie

PazButne xxu3HMu Ha 3eMiie B apXEHCKYI0 U IPOTEPO30MCKYIO 3phl. [lepBrie
cienabl )ku3HU Ha 3emiie. [losiBneHrne BceX COBPEMEHHBIX TUIOB OECITO3BOHOYHBIX
#KUBOTHBIX. [IepBbie XOpnoBbIe. PazBuTne BOAHBIX pacTeHuid. Pa3BuTHe KU3HU Ha
3emMJie B maje030UCKyI0 3py. llosBiIeHNE 1 3BOMIONNS CYXOMYTHBIX PACTEHUM.
[TanopOoTHUKH, CEMEHHBIE MTANIOPOTHUKH, TOJJOCEMEHHBIE PACTCHUSI.
Bo3HukHOBEHUE MO3BOHOYHBIX: PHIObI, 36 MHOBOAHBIE, MPECMBIKAIOIIUECS.
PazButue xxu3Hn Ha 3eMile B ME3030MCKYIO U KalHO30MCKYIO 3phl. [losiBieHuE 1
pacnpoCTpaHEHUE MOKPHITOCEMEHHBIX paCTeHU. BO3HMKHOBEHNE NTUIL U
mitekonuraromux. [losBneHue u pazsutue npumaTtoB. [I[porcxoxaeHre YeI0BeKa.
Mecto yenoBeka B kHBOM pupoje. CucreMarnieckoe moyioxenue suga Homo
sapiens B cucteMe )XKHBOTHOTO Mupa. [Ipu3Haku U CBOIMCTBA YeIOBeKa,
MO3BOJISIFOIIME OTHECTH €r0 K Pa3INYHbIM CUCTEMATUYECKUM IPyNIlaM LapCTBa
KUBOTHBIX. CTaMU SBOIIOIMH YEJIOBEKA: JPEBHEUIIINN YEIOBEK, IPEBHUI
YeJIOBEK, MepBble COBpEeMEHHbIE Jtoau. CBOWCTBA YeIOBEKa KaKk OMOJIOTHYECKOT0
Bua. [TonmynsimonHas cTpykTypa Bujga HOmo sapiens; yemoBedeckue pachl,
pacooOpa3oBaHue; €IUHCTBO MPOUCXOKACHUS pac. AHTUHAYYHAS CYIIIHOCTb
pacusma.

JleMoHcTpanuu y4eOHbIX BUICOPUIBMOB, OTpaxkaromux ¢ayny u Gaopy
Pa3IMYHBIX 3P U MEPUOJOB; CXEM PA3BUTHUS LIAPCTB KUBOM MPUPO/IHI;
OKaMEHEJIOCTEM, OTIEYAaTKOB PACTEHUM B IPEBHUX MOpoAax. Moaenu CKeneToB
YeJI0OBEKa U MO3BOHOYHBIX )KMBOTHBIX.

PA3JIEJI 5 B3aumMoOTHOLIIEHUS OpPranu3ma u cpeabl. OCHOBBI IKOJIOTHH.
Tema 5.1 buocdepa, ee ctpykTypa u QyHKUNH

buocdepa — xuBas oboiouka maHeTsl. CTpykTypa Ouocdepsl.
KomnoneHnTsl Onocdepsbl: ’KHUBOE BEIIECTBO, BUIOBOW COCTaB, pa3HOOOpa3ue u
BKJIaJ B OMomaccy; OMOKOoCHOe U KocHoe BeniecTBo orochepsl (b. H.
Bepnanckuii). Kpyrosopor BeliecTB B ipupojie. EcTecTBeHHBIE cOO0IIECTBA
JKUBBIX OpraHu3MoB. buoreoneno3sl. KoMnoHeHThI OMOre01eHO30B: POy LIEHTHI,
KOHCYMEHTBI, peAylIeHThl. BUOIIeHO3bI: BUI0BOE pa3HOOOpa3ue, MIOTHOCTh
nonyJisiiui, onomacca. Aduoruueckue hakTopsl cpeabl. Poib TeMnepartypsl,
OCBEUIEHHOCTH, BJIAXXHOCTHU U APYTUX (PaKTOPOB B )KU3HEIESITEILHOCTH
cooOurecTB. IHTEHCUBHOCTH IEUCTBUS (PaKkTOpa Cpe/ibl; OTpaHUYMBAIOLIUN
dakTop. BzaumoneiictBue hakTopoB cpeibl, MPeaeiabl BBIHOCIUBOCTH.
buotuueckue daxropsl cpeapl. Llenu u cetu nuTaHusl. DKOJIOTUYECKUE TUPAMUIBI:
yuces, Ouomacchl, sHepruu. CMeHa 6uo1eHo30B. [I[puunHb CMEHBI OMOIICHO30B,
dbopmupoBaHue HOBBIX coo01IecTB. DOPMBI B3aUMOOTHOIIEHUIN MEXKITY
opranu3mMaMu. [103UTUBHBIE OTHOIIEHUSI — CUMOMO3: MyTyallu3M, Koonepanus,
KOMMEHCAIU3M. AHTUOMOTHYECKHE OTHOIIEHHUS . XUIIIHUYECTBO, Mapa3uTU3M,
KOHKypeHIMs. HerTpanbHble OTHOMIEHNS] — HEUTPAIU3M.

JIeMOHCTpalMHU: a) CXeM, HILTIOCTPUPYIOLIUX CTPYKTYPY Ornochepsbl U
XapaKTEePHU3YIOIINUX OTJAEIbHBIE €€ COCTaBHbIC YACTH, TAOJIHI] BUAOBOTO COCTaBA U



pa3zHOO0Opa3usl JKUBBIX OPTAHU3MOB OHOC(EPHI; CXEM KPYTOBOPOTa BEUIECTB B
npupojie; 0) KapT, OTPAKAIOIIMX T'€OJTOTHUSCKYI0 UCTOPUIO MAaTEPUKOB;
pacnpoCcTpaHEHHOCTH OCHOBHBIX OMOMOB CyIIIH; B) BUeo «buochepa;

I) IPEMEPOB CUMOHMO03a MPEJCTABUTEIICH Pa3IMIHBIX APCTB KUBOH TPUPO/IBI.

JlaGopaTtopusbie paboThl 1. CocTaBieHre CXeM Iepeaun BEIeCTB U SHEPTUH
(uerrett mutanus). 2.MI3y4eHne U OMMMCAHNE YIKOCUCTEMBI CBOSH MECTHOCTH,
BBISIBJICHHE TUIIOB B3aUMOJICUCTBUS Pa3HBIX BUOB B JaHHOW SKOCHUCTEME.

Tema 5.2 buocdepa u yesioBeK

[Ipuponbie pecypchl U UX UCIOIb30BaHUE. AHTPOIIOT€HHBIE (haKTOPhI
BO3JICHCTBHsI Ha OMOIIEHO3BI (POJIbh YeIOBEKA B MMPUPOJIC); TTOCIICACTBHS
X035UCTBEHHOM AEATENbHOCTU YenoBeKka. [IpobiaemMbl parmoHanbHOTO
MPUPOAONOJIBL30BAHNS, OXPAaHbI PUPOBL: 3aIIUTA OT 3arPsI3HEHUM, COXpPAHEHUE
ATAJOHOB M MaMATHUKOB MPUPOJIbI, 00ECTICUEHUE MTPUPOIHBIMU pecypcamMu
HACEJICHUS IIAHETHI.

TEMATHNYECKOE IINTAHUPOBAHUE BHOJIOT 51 5SKJIACC

TeMmaTH4yeckoe INIAHUPOBAHHUE

Ne | HazBanue Bcero N3 Hux

TEMBI 4acoB
[IpakTuueckue JlaGoparopHbie paboThI Konrtponbusie
paboThI paboThI

1 Q4. JlaGopaTopHasi padora Ne 1. KonTpoasnas
’Kupoit «[IpoBenenne HabIIONCHMIH, pa6ora Nel
OpraHu3M OTIBITOB U M3MEPEHUI» «Kusoit

OpraHu3M»
JlaGopaTopHasi padora Ne 2
«3HaKOMCTBO ¢ 000pyIOBaHHEM
IUTSl HAYYHBIX UCCIICIOBAHUN»
JlaGopaTopHasi padora Ne 3
«CTpoeHHe KIETOK KUBBIX
OpPTaHH3MOB»
JlabopaTopHasi padora Ne
4«OmnpeneneHne cocTaBa CeMsH»

2 Msoroo6pazue | 15 4. KonTpoasnas
YKHUBBIX pa6ora Ne2.
OpTaHN3MOB «MHuoroo0pasue

KHUBBIX
OpPTaHH3MOB»

3 Cpena 6 4. IIpakTH4eckas JlaGopaTopHasi padora Ne 5 KonTpoabnas

oOHuTaHus pa6ora Nel. «Onpeznenenne Hanboee pa6ora Ne3.
«UccnenoBanue pacnpocTpaHEéHHBIX PaCTeHUH U «Cpena
0coOeHHOCTEH KUBOTHBIX» oOHuTaHus
CTPOEHHSI PaCTeHUH U KHUBBIX
KHUBOTHBIX, OpPTaHH3MOB»

CBSA3aHHBIX CO Cpenoi




oOuTaHMs»
UYenosek Ha Su. IIpakTH4eckas JlaGopaTopHasi padora Ne6 KonTpoasnas
3emie pa6ora Ne 2 «M3mepeHne cBOero pocra u padora Ne 4.
«Oka3zaHue nepBon MacCCHI TeIa» «YenoBek Ha
MEAMIMHCKON 3emie»
MOMOIIH
MOCTPaAaBLIEMYy»
WUTOTO 34 .
TEMATHUYECKOE INIAHUPOBAHHUE BNOJIOI' A 6 KJIACC
Ne HaumenoBanme Bcero IIpakTH4eckune JlabopaTopHbIe KoHnTpoJbHEBIE
pasaeia 4ac0B padoThI padoThI padoThI
1 [ToBTOpEHME M3yYEHHOTO 1
Marepuaia B 5 kiacce
2 CtpoeHue KUBBIX 12 JlabopaTopHas KonTponbHas
OpPTraHHU3MOB. padora Ne 1. pabora Nel
«Ornpenenenue «Ctpoenue
COCTaBa CeMsIH KHUBBIX
MIICHUIIBD» OpPTaHU3MOBY.
JlabopaTopHas
pa6ora Ne 2
«CTpoeHne KIeToK
XKHUBBIX OPTaHU3MOBY.
JlabopaTopHas
padora Ne 3
«TkaHU )KUBBIX
OpPTaHU3MOBY.
JlabopaTopHas
pa6ora N\e 4
«CTpoeHue BETKa»
JlabopaTopHas
padora Ne
S5«Ctpoenue dacomm»
3 JKusHenesaTeapHOCTh 18 | IpakTuyeckas JlabopaTopHbIe
OpPTraHHU3MOB. patGoraNel padoTh1 Ne 6
«Pa3znoobpasue «[lepenBukenne BoIbI
OTIOPHBIX CUCTEM 1 MUHEPATbHBIX
KHBOTHBIX. BEIIECTB IO CTEOMIO».
IIpakTH4eckas
paGoraNe2
«BereratuBHOE
pasMHOXKEHHE
KOMHATHBIX
pacTeHui».
4 Opranusm u cpena 3 Kontponbnas
pabora Ne2.
WrorossIit TecT
3a BECh KypcC
Ouosoruu 6 K
BCEIOo | 34




TEMATHUYECKOE IINIAHUPOBAHHUE BNOJIOI'A 7 KJIACC

HaumenoBanue Bce JlabopaTopHbIe padoThI KoHTpoJibHEBIE
pasaena ro padoThI
yac
0B
Beenenue 1
Tema 1. IlapcTBO 1
[IpokapHnoTsl
Tema 2. LlapctBo I'pu6s1 3 | JladopaTopuas padora Nel«Pacno3naBanue
ChEIOOHBIX U AJOBUTHIX TPHOOB»
JlaGopaTopHasi padora Ne2 «MHorooOpasue
rpuboB»
Tema 3. LlapcTBo 9 | JlabopaTtopuas padora Ne3 «Ctpoenue
Pacrenus OJTHOKJIETOUYHOU BOAOPOCIH»
JlaGopaTopHas padora Ned «Ctpoenue
MHOTOKJIETOYHOW BOJIOPOCIIU»
JlaGopaTopHasi padora Ne5 «l3yyeHue BHEIIHETO
CTPOCHHSI MXOB»
JlaGopaTopHasi padota Ne6 «l3y4yeHnue crpoenus
MATOPOTHUKAY
JlaGopaTopHasi padora Ne7 «l3y4yeHue crpoeHus
XBOM COCHBI. [IbUTbIIA U IIMIIKHA COCHBI»
JlaGopaTopHasi padora Ne§ «CemelicTBO
Poszousernsie. CTpoeHHE MIUITOBHUKA»
JlaGopaTopHoii padorbl Ne9 «CtpoeHue
3JIAKOBOT'O PACTCHHS»
Tema 4. LlapcTBo 18 | JlaGopaTopHnas padora Nel0O «Crpoenue
’KuBoTHble HHQY30pUU-TYPETBKI»
JlaGopaTopHasi padora Nell «Crpoenue
MIPECHOBOIHON THIPBI»
JladopaTopHas padora Nel? «OcoOeHHOCTH
BHEIIIHETO CTPOCHUS I0KAEBOTO YEPBSI»
JlaGopaTopHasi padora Nel3 «Bremnee ctpoenue
pBIO»
JlaGopaTopHasi padora Neld «Bremnee ctpoenue
JSTYIIKAY, OTYET MO JabopaTopHOn»
Tema5. [lapctBo 2 Urorosas
Bupycs KOHTPOJIbHAsS
pabora
TEMATUYECKOE NTAHUPOBAHUE BUOJ10TA 8 KNIACC
Ha3panme pa3nena, | KoaudectBo JlabopaTopHble M NpaKTHYeCKHUE Hrorosnie
TeMbI 4acoB padoThI padoThI
Ne
n/n
1 Paznen 1. Mecto 2
YeJIOBEKa B CHCTEME
OPTaHMYECKOT0 MHUpa
2 Pazpen 2. 2
[Ipoucxoxnenue
4eJoBeKa




Paznen 3. Kparkas
UCTOpUS Pa3BUTHS
3HaHUI 0 CTPOCHUH U
(GyHKOUSAX OpraHu3Ma
4eJoBeKa

4 Paznen 4. OOmmii JL.P. Ne 1 «Ctpoenue XUBOTHOM KiIeTKn». | KoHTpospHas
0030p CTpOEHUS U JL.P. Ne 2 «M3y4eHre MUKPOCKOITMYECKOTO | paboTa 1o Teme
($yHKUMH oprannzma CTPOEHHSI TKAHEN». «O6mmwmit 0030p
YeJoBeKa opranu3ma

9eJI0BeKay

5 Pazpmen 5.

Koopaunauus u
pEryISIHsL

6 Paznen 6. HepBuas JI.P. Ne3 «l3y4yeHune roJoBHOI'0 MO3ra KonTponsnas
cucreMa YeJoBeKay pabota mo

TeMaM
«Koopaunarus
U PEryJsus» U
«HepsHas
cucTeMa»

7 Paznen 7. JL.P. Ned «/3y4yenue n3meHenus pazmepa | KoHTpospHas
AHanu3aTopsl 3payka» paborta mo Teme

«AHaJIN3aTOPBI»
Paznen 8. Omopa u JL.P. Ne 5 «M3yuenue BHemHero ctpoeHust | KoHTposbHas
8 JBIDKEHHUE KOCTEI». paborta mo Teme
JL.P. Ne 6 «3mMepeHue Macchl u pocTa «Omnopa u
CBOETO OpraHu3Ma» JBIDKCHHE»
JL.P. Ne7 «BpbIsiBNICHUE BIUSHUS
CTaTHCTUYECKOW U IUHAMUYECKOH PadOTHI
HAa YTOMJICHHE MBIIIIL»

9 Paznmen 9. JL.P. Ne 8 MukpocKkonuiyeckoe CTpoeHUe
BuyTtpennsis cpena KpOBH Y€JIOBEKA U JIATYIIKN»
opraHm3ma

10 | Pa3pen 10. JL.P. Ne 9 «Iloxcuer mynbca B pa3HBIX KonTponsnas
TpancnopT BemecTB YCIIOBHAX» pabota mo

TeMaM:
«BHyTpenHad
cpena
OpraHu3Ma» u
«Tpancnopt
BEIIECTB»

11 | Pazpmen 11. /Ipixanue JLP. Ne 10 «OnpeznencHuie 4acTOTHI KonTponsnas

JIBIXAHUST» paboTa mo Teme

«Jpixanue»

12 | Pasmen 12.

[TumeBapenne
13 | Pazmen 13. O6men [Ipaktiuaeckas padorta 1 «Onpenenenue KonTponshas
BEIIECTB U SHEPTUH SHEProTpar U COCTABJICHUE PALIMOHAY pabota mo
TeMaM
«IIumeBapenue
u 00MeH
BEIIECTB»
14 | Pasnen 14.
Brinenenne

15 | Pasmen 15. ITokpos
Tena

16 | Paszpen 16. KonTponsHas




PasMmHoOxeHMe 1 paboTa 1o
pasButTHe TeEMaM
«BrImenenue,
MTOKPOBEI TEMa U
pa3MHOKEHUE»
17 | Pasgen 17. Beicuras 4
HepBHas
JICATEILHOCTD
18 | Paszpmen 18. 3 KonTponshas
O06o0menne n pabota mo
3aKpEIUICHUC paszaeny
Oouonorun
«YemnoBek»
HTOTO 68

TEMATHUYECKOE IINIAHUPOBAHHUE BNOJIOI'A 8 KJIACC

HasBaHue Tembl Konuuecrso | J/labopaTopHble u KoHTpo/bHbIE
npakTUYeckKue paborbl
Yyacos
aco paboTbl
BeegeHune 1
MHoroobpasue xunsoro mmpa. OCHOBHble 1
CBOICTBA *KMBbIX OPraHN3MOB
Paspen 1. CTpyKTypHas opraHusaLms XXMBbIX OPraHu3mMoB
Tema 1.1 XuMmunuyecKkan opraHmM3auma KAeTKu 2
Tema 1.2 ObmeH BellecTs 1 npeobpasosaHune | 2
3HEeprum B KneTke
Tema 1.3 CTpoeHue 1 GyHKUUM KNeToK 6 NabopaTtopHas

pabota 1 «M3yueHmne
pacTUTeNnbHOM U
KUBOTHOW KNETKM
noa, MUKPOCKOMOM»

Pasaen 2. PasamHOXeHue n unHAuBUAyaJsibHOe pa3Butue opraHnamos

Tema 2.1 PasamHOXeHMe opraHM3moB

Tema 2.2 NHanBmnayanbHoe passutue
opraHv3amoB (oHToreHes)

Pasaen 3. HacnepctBeHHOCTb M U3MEHYUBOCTb OPraHM3MOB

Tema 3.1 3aKOHOMEPHOCTU Hac/Nea0BaHNS
npu3HaKoB

NabopaTtopHasn
paboTa No2
«PeweHne
reHeTMYeCcKnxX 33434 u
cocTaBneHune




POAOC/IOBHbIXY.
Tema 3.2 3aKOHOMEPHOCTN U3MEHUYMNBOCTU 4 NabopaTopHas KoHTposbHas
paboTtaNe3 paboTa Nol
«MNocTpoeHune «HacneacreeHHOCTb
BapMaLMOHHOM N U3MEHUYMBOCTb
KpvBOI» (pasmepbl OpraHM3MoB»
NINCTbEB PaCTEHUN,
aHTpONOMEeTpUYECKne
JaHHble yyamxca).
Tema 3.3 Cenekuus pacTeHWU, 3} KUBOTHbIX U 3
MMKPOOPraHNU3MOB
Pasgen 4. Boaouus XKUBOro MUpa Ha 3emne
Tema 4.1 Pa3zsutue 6uonorum B 2
[003PBUHOBCKMIA Nepurog,
Tema 4.2 Teopus Y. lapBuHa o 3
NPOUCXOXKAEHUM BUAOB NyTEM €CTECTBEHHOIO
oTbopa
Tema 4.3 Mukpoasostouma 5 NabopaTtopHas
pabota No4
«N3yyeHne
N3MEHYMBOCTH,
KpuTepues BMAa,
pesynbTaToB
WCKYCCTBEHHOTO
oTbopa»
Tema 4.4 MNpucnocobaeHHOCTb OpraHM3moB K | 4 NabopaTtopHas
YCNOBUAM BHELLHEN cpeabl KaK pesyabTaTt paboTa Ne 5
AencTBuA ectectseHHoro otbopa «M3yueHne
npucnocobaeHHOoCTH
OpPraHM3MOB K cpese
obutaHuns»
Tema 4.5 Bo3HUKHOBEHME }KU3HU Ha 3emie 2
Tema 4.6 Pa3BuTHE }KU3HU Ha 3emie 5 KoHTpobHasn
pabota No 2
«9BONOLUMA KUBOTO
Ha 3emne»
Paspen 5. B3aMMOOTHOLIEHUA OpraHM3ma 1 cpeabl. OCHOBbI
3KO0/I0rUMm.
Tema 5.1 Buocoepa, ee ctpyktypa u dyHKumMn | 8
Tema 5.2 Buocoepa u yenosek 4 KoHTponbHasn

pabota Ne 3




«B3anmooTHOWeEHUA
OpraHmMsama u
cpegbi»

MNoBTopeHne «ObLMe 3aKOHOMEPHOCTU» 2 UTtorosas

KOHTpO/bHan
pabota «O6ume
3aKOHOMEpPHOCTU»

Utoro 68

Kpurepuu onenuBanus
OueHka ycTHOro oTBeTa, 00y4arumerocsi o 0HoJ0run
Ouenka "'5" craBuTcs, eciid YYeHUK:

1. Tloka3piBaeT rIyOOKOE W TMOJHOE 3HAHWE W MOHMMaHUE BCETO MPOTrPaMMHOTO
Marepuania; MoJIHO€ NOHUMAHUE CYIIHOCTH PACCMATPUBAEMBIX MOHATHUH, SABICHUN
Y 3aKOHOMEPHOCTEW, TEOPHI1, B3AUMOCBA3EH.

2. YMeeT COCTaBUTh IOJIHBIH W TPABWIBHBIA OTBET HA OCHOBE H3YyYCHHOTO
MaTepuaia, BBIJICIATh TJABHBIE IIOJOKEHHUS, CAaMOCTOSTEIIPHO IOITBEPKIATh
OTBET KOHKPETHBIMHU MpUMepaMu, aKTaMH, CAMOCTOATEIHLHO U apTyMEHTHPOBAHO
JeNaTh aHajau3, 000OIICHHS, BEIBOJIBI; YCTAHABINBATh MEKIIPEAMETHBIC CBS3H (Ha
OCHOBE paHee NMPUOOPECTEHHBIX 3HAHWI) M BHYTPHUIIPEIMETHBIC CBS3H, TBOPUYCCKH
MPUMEHSTh TOJYYEHHbIC 3HAaHUS B HE3HAKOMOM CHUTYyallUM; TOCIJIEI0OBATENBHO,
YETKO, CBSI3HO, OOOCHOBAHHO W 0€30IIMOOYHO H3JaraTh y4eOHBIM Marepual.
VYMeeT cOCTaBIAThL OTBET B JIOTHMYCCKOM IOCIEAOBATEIBHOCTH C HUCIIOIb30BAHUEM
MPUHATON TEPMHUHOJIOTHH, JeIaTh COOCTBEHHBIC BBIBOJBI; (DOPMYIUPOBATH TOUHOE
ONPEJICIICHUE W UCTOJIKOBAHUE OCHOBHBIX MOHSITHM, 3aKOHOB, TEOpUH. MOXKET npu
OTBETE HE TIOBTOPATH JOCJIOBHO TEKCT YyYeOHHKA; W3Jlaratb, MaTepual
JUTEPATYPHBIM  S3BIKOM, TPaBWJIBHO H  OOCTOSTENbHO  OTBEYaTh  Ha
JTOTIOTHUTENIbHBIE ~ BOMPOCHI  YUYWTEINS; CaMOCTOSTEIBHO M pallMOHAJIBbHO
WCTIOJIb30BaTh  HAIJISAHBIE TOCOOMS, CIpPaBOYHBIE MaTepualbl, Y4eOHHK,
JTOTIOTHUTENIbHYIO JIUTEPATypPy, MEPBOUCTOUHUKH, MPUMEHSITh CUCTEMY YCIIOBHBIX
0003HaYCHHUI MPH BEJACHUHU 3aIMCEH, COMPOBOXK/IAIOIINX OTBET; UCIOIb30BaATh IS
JI0KAa3aTeIbCTBA BHIBOJAOB M3 HAOIIOACHUN U OITBITOB.

3. CaMOCTOSITENTbHO, YBEPEHHO U 0€30MMO0YHO TPUMEHSET MOTyICHHBIC 3HAHUS B
peuieHuyd MpoOJieM Ha TBOPYECKOM YPOBHE; JIOMyCKaeT He 0oJjiee OJIHOTO
HeO0u€Ta, KOTOPBIM JIETKO UCIPAaBISeT MO TPeOOBAHUIO YUYUTENS; HMEET
HEO0OXOJMMbIE HABBIKM PabOTHI C MPUOOpaMH, YepTEKaMH, cXxeMaMu, rpadukamu,
KapTamMH, COIYTCTBYIOIIMMHU OTBETY; 3allMCH, COIPOBOXKIAIOIINE  OTBET,
COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka 4" craBuTCH, €CJIM YYEHUK:

1. Tloka3piBaeT 3HAHWS BCETO HM3YUYEHHOTO IpOrpaMMHOro Marepuana. Jlaér
MOJHBIM W TMPABWIbHBIM OTBET HAa OCHOBE HW3YYEHHBIX TEOPHUM; JIOIMYCKAET




HE3HAUYUTEJIbHbIE OIMMOKA ¥ HEJOYEThl NPU BOCIHPOU3BEIACHUU H3YUCHHOTO
Martepuala, HeOOJIbIINe HETOUHOCTHU MPU UCIOJIb30BAHUH HAYYHBIX TEPMUHOB UIIU
B BBIBOJIaX, 0000IIEHUSIX U3 HAOMIOAeHUN. Marepuan u3jaraetT B OompeacaEéHHOM
JIOTUYECKOU MOCIeI0BATEIbHOCTH, MPU 3TOM JOMYCKAeT OJHY HErpyOyro OIIHUOKY
WU He 0oJiee BYX HEJOUETOB, KOTOPHIE MOXKET MCIPABUTh CAMOCTOSATENBHO MPHU
TpeOOBaHWU WM HEOOJBIIOW MOMOIINM TpEerojaBaTess; IMOATBEPKIAET OTBET
KOHKPETHBIMHU MpPHUMEpPaMH, MPaBUWJIHHO OTBEYACT Ha JOIMOJIHUTEIBHBIE BOIPOCHI
YUUTEIS.

2.YMEET CaMOCTOSTCIbHO BBIJCIATH TIJIaBHBIC IIOJIOXKEHHS B HM3yYCHHOM
MaTtepuajie, Ha OCHOBaHHMU (PaKTOB M IIPUMEPOB 0000IIATh, J€IaTh BBIBOIBI,
YCTaHaBJIMBATh BHYTPUIIPEIMETHBIE CBA3U. MOXKET NPUMEHSTh MOJYYEHHbIE
3HAHUS Ha TPaKTUKE B BHUJOM3MEHEHHOM CHTyalldd, COOJI0JaTh OCHOBHBIC
MpaBuWiia KyJbTypbl YCTHON PEYH; UCIIOIB30BaTh IPU OTBETE HAYYHbIC TEPMUHBI.

3.He oOmamaeT mMOCTATOYHBIM HABBIKOM Pa0OTHI CO CIPABOYHOW JIMTEPATypOH,
Y4eOHUKOM, IEPBOMCTOYHUKOM (TIpaBHJILHO OpHEHTHUpPYETCs, HO paboTaer
MEJIJICHHO).

Ouenka "'3" craBuTCS, €CJIM YYEHUK:
1.YcBauBaeT 0OCHOBHOE COJIEp:KaHUE yueOHOro MaTepuaia, HO UMeeT poOebl, He
MPENATCTBYIONIME JaJbHEWIlIeMY YCBOCHHUIO TPOTPAMMHOTO MaTepuaia.

2.W3maraeT Marepua’d HECHCTEMAaTH3WPOBaHHO, (parMeHTapHO, HE Bceraa
MOCJIEI0BATEIBHO; MOKA3bIBAET HEIOCTATOYHYI0 CHOPMUPOBAHHOCTH OTAEIBHBIX
3HAaHUW M yMEHHH, ci1abo apryMEeHTHpPYeT BbIBOABI U 00OOIIEHHUS, OMYyCKaeT
omuOKU TpU UX (QOPMYIUPOBKE; HE HCIOJB3YET B KAueCTBE J0KA3aTElIbCTBA
BBIBOJIbI ¥ 0000IIEHUSI U3 HAOIIOJEHUM, ONBITOB WJIU JOMYCKAET OIIMOKU MPU UX
W3JI0KECHUU; TAET HEUETKUE ONPEICIICHUS TOHITUH.

3. HcmeiTeiBaeT 3aTpyaHEHWS B TPUMEHCHWUW 3HAHWHA, HEOOXOIUMBIX IS
peuieHus 3ajad pas3IMYHbIX THUIIOB, MPAaKTHUUYECKUX 3aJaHUl; MpU OOBSICHEHUU
KOHKPETHBIX SIBJICHUW Ha OCHOBE TEOPUM M 3aKOHOB; OTBEYAET HEMOJIHO Ha
BOIIPOCHl YUYUTENsT WA BOCHPOU3BOJUT COJAEPKAHME TEKCTa Yy4deOHHMKA, HO
HEJIOCTATOYHO MOHUMAET OTJIEIbHbIC MOJOKEHUS, UMEIOIINE BAXKHOE 3HAYCHHE B
ATOM TEKCTE, I0MYyCKas OJIHY-ABE IpyObIe OIINOKH.

Ouenka "'2” cTaBUTCS, €CJIM YYEHHK:

1. He ycBauBaeT U HE pacKpbIBa€T OCHOBHOE COJEp)KaHUE MaTepuasa, HE 3HaeT
WM HE TOHUMAET 3HAYMTEIBHYIO0 YacTh MPOTPAMMHOTO MaTepuaia B IMpeaesiax
MOCTABJICHHBIX BOIIPOCOB; HE JI€JIAET BHIBOJOB U 000OIIECHU.

2. Nmeet cnabo chopMupoBaHHBIE W HETIOJHBIC 3HAHUSA, HE YMEET MPUMEHSTh UX
P PEIICHUU KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3aJlaHui 1o o0pasiyy.

3. Ilpu oTBeTe Ha OJMH BOIPOC JOMyCKaeT Oojee IBYX rpyObIX ommOOK, KOTOPHIC
HE MOYKET UCIIPABUTH JIa)KEe IIPU IMTOMOIIU YUUTEIS.



Kpurepun u HOpMBI OLEHKH 3HAHUA W YMEHHMH, oO0y4aroumuxcs 3a
CaMOCTOSITe/IbHbIC IUCbMEHHbIE U NIPOBEPOYHbIE PA0OTHI.

OueHka «5» CTaBUTCH, €CJIU YYEeHHUK:
1. BeimonasieT paboTy 0e3 omuoOok 1 /uu/ momyckaet He 0oJiee 0JTHOTO HeJIouETa.

2. CobmrofjaeT KynbTypy NMHUCBMEHHOW peyH; mpaBmiia 0hOPMIICHUS MTUCHMEHHBIX
paboT.

OIleHKa «4» CTAaBUTCH, €CJIH YYCHHUK:

1. BeInoaHsAeT NUCbMEHHYIO pabOTy MOJHOCTBIO, HO JOMYCKAaeT B Hel He Oosee
OJTHOM HerpyOo# ONMOKK U OJHOTO Hexouéra u /wim/ He Oosee IBYyX HET0YETOB.

2. CoOimromaer KyabTypy MHUCHbMEHHOW pedH, MpaBmiia oQOpMIICHUS MTUChMEHHBIX
paboT, HO - AOMyCKaeT HEOOJIbIIINE TOMAPKHU MPU BEICHUU 3aMKCEil.

OHeHKa «3» CTaAaBUTCH, €CJIN YYCHHUK:
1. HpaBI/IJ'IBHO BBIINMOJIHACT HE MCHCC ITOJIOBHHBI pa6OTBI.

2. JlomyckaeT He Oonee ABYX TrpyObIX OImIMOOK, WM HE Ooyiee OJHOU TpyOoH,
OIHOW HerpyOoW OmMOKM U OJHOTO HENo4ETa, WM He Oojee TpEX HErpyobIxX
OIKOOK, WIH OJTHOM HEerpyOol OmMOKH M TPEX HEAOUYETOB, WIHM MPU OTCYTCTBUU
OIIKUOOK, HO MPU HAJTMYUU TSATH HEIOYETOB.

3. JlomyckaeT HE3HAYUTEIIFHOE HECOONIOJICHHE OCHOBHBIX HOPM KYJIBTYPHI
MUCbMEHHOM peud, mpaBui 0oPOpMIICHUSI TUCbMEHHBIX PadoT.

OueHka «2» CTaBUTCH, €CJIU YUEHHUK:
1. [IpaBUNIbHO BBIMOIHSAET MEHEE MOJIOBUHBI MUCbMEHHON PAOOTHI.

2. JlomyckaeT 4uciao OMIMOOK M HEIOYETOB, IMPEBOCXOIAISE HOPMY, TP KOTOPO
MOYET OBITH BBICTaBJIEHA OIleHKa "'3".

3. JlomyckaeT 3HAUMTEIBHOE HECOONIOIEHNE OCHOBHBIX HOPM KYJIBTYPHI
MUCbMEHHOM peuH, MpaBui 0OPOpMIICHUS] TUCbMEHHBIX PadoT.

[Ipumeyanue. Yuutenb MMEET MPAaBO IMOCTABUTh YYEHHMKY OLIEHKY BBIIIE TOW,
KOTOpasi IpeayCMOTpEHa HOpMaMu, €Clu UM padoTa BHIMIOJIHEHA B OPUTHHAIBHOM
BApUAHTE.

Kpurepun u HOpMBI OUEHKHM 3HAHUIA W YMEHMH OOy4YawIIMXCH 3a
Ha0JIlI0leHHeM 00bEeKTOB.

OueHka «5» cTaBUTCS, €CJIM YUYEHUK:
1. IIpaBuaBbHO MPOBOAUT HAOIOACHUE 110 3aJJAHUIO YUUTEIIA.
2. Beigenser cymecTBEHHBIC IPU3HAKU y HAOIIOJaeMOro 00beKTa, Ipolrecca.

3. I'pamotHO, normyHo odoOpMISET pPe3yiabTaThl CBOMX HAOIIOJACHUM, IelaeT
0000111eHMST, BEIBOBI.



Ounenka "'4" craBurcs, eciid YYeHUK:
1. ITpaBunbHO IPOBOAUT HAOJIIOACHUE 110 3a]AHUIO YUUTEIIS.

2. JlommyckaeT HEeTOYHOCTH B XO7¢ HAOIIOIEHUI: TIPU BBIICICHUHN CYIIECTBEHHBIX
MPU3HAKOB y HA0II0JaeéMOro 00bEKTa, IIpoliecca Ha3bIBaeT BTOPOCTEIICHHBIE.

3. HebOpexxHO i HeTOYHO OPOPMIISIET pe3yIbTaThl HAOIIOICHU.
Ouenka "'3" craBuTCs, €C/IU YYEHHK:

1. JlomyckaeT ojaHy-IBe€ TIpyOble OIMMOKKM WJIM HETOYHOCTH B MPOBEICHUU
HAOJIIOICHUI 110 3aJAHUIO0 YUUTEJIS.

2. llpu BbIOENECHWH CYIIECTBEHHBIX MPHU3HAKOB Yy HaOMI01aeMOro OOBEKTa,
Mpoliecca Ha3bIBACT JIUIIIh HEKOTOPHIC U3 HUX.

3. JlomyckaeT oaHy-ABE TpyOble OHmMOKM B O(QOpMIICHHH pPE3yJbTaTOB,
HaOJIIOIEHUI U BBEIBOIOB.

OIleHKa «2» CTaAaBUTCH, €CJIN YYCHHUK:

1. JlomyckaeT Tpu-4eThipe TpyOble OIMOKKA B MNPOBEICHUU HAOIIOJACHUN MO
3aIaHUI0 YUUTEISI.

2. HempaBuipHO BBIZIEISCT MPU3HAKKA HAOTIOaEMOTO 00BEKTa, MpoIiecca.

3. Jlomyckaer Tpu-deTbipe TpyOble OMUOKA B OQOPMICHHH pPE3yIhTaTOB
HaOJIIOIEHUH U BBEIBOIOB.

Kpurepun u HOpMBI OLEHKH 3HAHUA W YMEHHMH, oO0y4darouuxcs 3a
NpPaKTH4YeCKHe U J1adopaTopHbie padoThlI.

Ot1merka'' 5" cTaBuTCH, €CJIM yYeHHUK:
1. IlpaBuUnbHO OMpenEIU LEIb ONbITA.

2. Bemomaun paboTy B TOTHOM O00BEME ¢ COOMIOACHHUEM HEOO0XOIUMOM
MOCJICIOBATEILHOCTH MTPOBEICHMSI OTIBITOB M M3MEPEHUH.

3. CamoCTOATEeNT,HO ¥ palHUOHAIBHO BHIOpAT ¥ TOATOTOBHJ JUIS  OIIBITA
HE0O0X0ouMOe O00O0pyJ0OBaHHE, BCE OMNBITHI MPOBEN B YCIOBUSAX U PEKUMAX,
00eCIeYnBaOIINX MOJYICHUE PE3YIbTATOB M BBIBOJIOB C HAMOOJBIIIEH TOYHOCTHIO.

4. HayuyHo rpaMOTHO, JOTUYHO OMNuUcal HaOMIOAeHUs U cHOPMYJIUPOBAT BHIBOIbI
u3 onbiTa. B mpencraBieHHOM OTYETE MPABUIIBHO M AKKypaTHO BBIMOJHUI BCE
3aMucH, TaOJNHIIbI, PUCYHKH, TPa(UKU, BBIYUCICHUS U CHI€JIall BHIBOIBI.

5. TlposiBiseT oOpraHW3allMOHHO-TPYJIOBbIe yMeHHUS (TOICP)KUBACT YHUCTOTY
pabodero Mecta ¥ TOPSAJOK Ha CTOJE, SKOHOMHO WCIIOIB3yEeT pPACXOIHBIC
MaTepHaIbl).

6. DKCIEpUMEHT OCYIIECTBISIET MO TUIAHY C YYETOM TEXHHKH O€30MacCHOCTH H
npaBuWil paboThl C MaTepruagaMu U 000PYI0BAaHUEM.



Ormerka''4"'craBuTcs, eciid YYeHUK:

1. OnbIT TpoBOAUI B YCJIOBHUSIX, HE OOECIEUMBAIOIIMX JOCTATOUYHOW TOYHOCTH
W3MEPEHHUI.

2. Vnu O6bUT0 AOMYIIEHO Ba-TPU HEIOYETA.
3. Wnu ne Gonee oaHO# HETpyOO OMIMOKY M OAHOTO HEJAOYETA.
4. Vnu sKCniepuMeHT MPOBEJIEH HE MOJHOCTHIO.

5. Unu B onucaHuu HAOMIONEHUM W3 OMNbITA JOMYCTUI HETOYHOCTH, BBIBOJIBI
cAenan HEMOJIHbIe, PUCYHKHM HE TMOJIHbIE, OTYET MO paboTe BHIOJIHEH
HEeJOCTATOYHO YETKO.

OtMmerka'' 3" craBuTCS, €C/IU YYEHHK:

1. TlpaBuibHO OmMpenenuy Lelb ONbITa; PadOTy BBIMOJHSAET MPABUILHO HE MEHEE
YeM HAaIoJIOBUHY, OAHAKO OOBEM BBIMOJHEHHOW YacTH TAaKOB, YTO IO3BOJISET
MOJIYYUTh TPABWIbHBIC PE3YJbTAaThl U BBIBOJABI M0 OCHOBHBIM, MPUHIIMIHAIBHO
BAXKHBIM 3a7]a4aM pabOThI.

2. mu mombop obopymoBaHus, OOBEKTOB, MaTEpUaAlOB, a TakkKe pPabOTHI IO
Hayajly OIbITa MPOBEJI C MOMOIIBIO YUHUTENS; WIM B XOJAC NMPOBEACHUS OIbBITA U
W3MEpeHui  ObUIM  JOMYyIIEHBl  OMMOKKM B  ONHCAHWUU  HAOJIOJCHMUM,
(dhopmMyIHpPOBaHUU BHIBOJIOB.

3. OmbBIT MPOBOMMIICSA B HEPANMOHATBHBIX YCIOBHSIX, YTO MPUBEIO K MOIYUYEHUIO
pPe3yJIbTaTOB C OOJBIIEH MOTPEITHOCTHIO; UIX B OTYETE OBUIM JOMYIICHBI B OOIIEH
CIIO)KHOCTH He Ooiiee JByX OMMUOOK (B 3amUCsAX CIUHHI, H3MEPEHUSIX, B
BBIUMCJICHHUSX, Tpadukax, TabIuIax, cxemax, W T.JI.) HE HPUHIUITHAILHOTO IS
JaHHOM pabOTHI XapakTepa, HO MOBJIMIBIINX HA PE3YJIbTAT BBITOTHEHUS.

4. Jlomyckaer rpyOyr OHIHMOKY B Xxoae »JKcrmepuMeHTa (B OOBSICHCHHH, B
opopmiieHHH pabOTHI, B COONMIOACHUYU MPABUI TEXHUKU 0€30MacHOCTU MpHU paboTe
C MaTepuajaMH M OOOpYyJOBAaHUEM), KOTOpas HCIPABISAETCS MO TPESOOBAHHIO
YUUTEIS.

OtMmeTka''2" cTaBUTCSH, €CJIH YYEHUK:

1. He onpenenui caMOCTOSTENBHO 1IEb OMbITA; BBIMOJHUI pad0OTy HE MOJHOCTHIO,
HE MOATOTOBUJI HYKHOE 000pYy/IOBAaHUE U 00BEM BBITIOTHEHHON YacTH pabOThI HE
MO3BOJISIET CJI€NIaTh MPABUIBHBIX BHIBOIOB.

2. WNmm OIIbITBI, M3MCPCHUA, BbIYHCICHUA, Ha6JHOI[eHI/I$I IMPOU3BOAUINCH
HCIIPABUJIBHO.

3. nm B xome pabOTBl W B OTYEeTe OOHAPYXHIHNCH B COBOKYITHOCTH BCE
HEJIOCTAaTKH, OTMECUCHHBIC B TpeOOBaHMAX K OrlcHKe "'3".

4. Jlonyckaetr naBe (u Oosee) rpyOble OMMOKM B XOJI€ OKCIEPHMEHTa, B
oObscHEHUH, B OQGOPMIICHHUH padOThl, B COOJIOJEHWU TPaBUI TEXHUKHU



0e30MmacHOCTU MpU paboTe ¢ BElIeCTBAMH U 000PYIOBAaHUEM, KOTOPhIE HE MOXKET
UCITPABUTH JaKE IO TPEOOBAHUIO YUUTEIS.

Oo0mas kimaccupukanusi OIMUOOK MO0 OHOJIOTHH.

[Ipu orieHKe 3HAHWIA, YMEHHIA, HABBIKOB CIIEAYET YYUTHIBATH BCe OMIHOKU (rpyObie
U HerpyObie), HeOUYETHI B COOTBETCTBHU C BO3PACTOM YYAIIHXCS.

['pyOBIMU CUNTAIOTCS OIINOKH:

- HE3HAHUE OMNPEENICHUs] OCHOBHBIX MOHSTUM, 3aKOHOB, MPaBUJl, OCHOBHBIX
MOJIOKEHUM, Teopuu, He3HaHue (HopMyli, OOIIETTPUHITHIX CUMBOJIOB 0003HAUCHU
BEJIMYUH, €IMHUI] UX U3MEPEHUS, HAMMEHOBAHUI ATUX €AUHUII;

- HCYMEHHE BBIJCIUTH B OTBETE I'JIABHOE, O606H_[I/ITB PE3yJIbTAaThI U3YUCHMUA,
- HCYMCHHUC IIPUMCHUTDL 3HAHHWA JJI pCHICHUA 3a1a4, 00BSICHEHHS SIBJICHUS,
- HCYMCHHUC YUTATh U CTPOUTDH Fpa(l)I/IKI/I, NPHUHOUIINAJIIBHBIC CXCMBI,

- HEYMEHUE TMOJIrOTOBUTh YCTAHOBKY WM JabopaTopHOE 00OpyAOBaHUE,
MPOBECTH OMBIT, ,, HAONIOJCHWE, CJelaTh HEOoOXOAWMbIe pacdéThl WA
WCIIOJIb30BaTh TIOTyYCHHBIC JaHHBIC ISl BEIBOJIOB,;

- HCYMCHHUC I10JIb30BATHCA IICPBOUCTOYHHUKAMU, y‘-I€6HI/IKOM, CIIPaBOYHUKOM,

- HapyIIeHHue TEXHUKU  O€30MacHOCTH, HEOpe)KHOE  OTHOIIEHHE K
000pyI0BaHMIO, MPUOOpAM, MaTepHaIaM.

K HerpyObIM OTHOCSTCS OIIMOKH:

- HETOYHOCTh (HOPMYJIHUPOBOK, ONpPEIACICHHI, TOHATHH, 3aKOHOB, TEOPHH,
BbI3BaHHAsl HEMOJHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OIPEICIISIEMOTO IOHSITHS
WK 3aMeHOM 1 — 3 U3 3TUX MPHU3HAKOB BTOPOCTEIICHHBIMU,;

- OIMOKM TPU CHATHM TIOKa3aHUW C U3MEPUTEIbHBIX NpUOOPOB, HE
CBSI3AHHBIE C OMPECICHUEM LIEHBI IEJICHUS IIKAJIbI;

- OIMOKHK, BbI3BAHHBIE HECOOIIOJICHUEM YCJIOBUH MPOBEJAEHUS OIbITA,
HaOII0/IeHUs], YCIIOBUM paboThl mpubopa, 000py10BaHUS

- HEPAlMOHAILHBIM ~ METOJ]  pEIICHUs  3a/Ja4yd, BBIIOJHCHHUS  YacTH
MPAKTHYECKONH padoThl, HEJOCTATOYHO MPOJAYMAHHBIA IUIAH YCTHOI'O OTBETa
(HapylieHHe JIOTUKH W3JIOKCHHS, IMOJAMEHA OTACIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTEIICHHBIMH);

- HepalMoHaIbHbIe METOAbI paOOTHI CO CIPABOYHOM JTUTEPATYPOH;
HEYMEHHE pelllaTh 3a/1a4M, BBITIOIHATH 3a1aHUS B OOIIIEM BHUJIE.
Henouetamn sBnsgrorcs:

- HepalMoHaJIbHBIE MPUEMBI BBIYMCICHUN W TPeoOpa3oBaHUi, BBITTOIHCHHS
OTIBITOB, HAOJIOACHUM, MPAKTUYECKHUX 3aIaHH;



- HeOpe)KHOE BBHITIOJTHEHUE 3aMKCel, YepTexei, cxeM, rpaduKkoB, TaOIHII;
- opdorpaduueckre U MyHKTyalMOHHBIE OIIUOKU
@®opMbl M BUJIBI IOMAITHUX 3aIaHUH

JloMantHue 3aaHus 10 OMOJIOTHH: YCTHBIC (Iepecka3 TEKCTa, OTBETHI Ha BOIIPOCHI
B KOHIC maparpada, OTBETHl Ha BONPOCHI YYHTEIS W T.I.), IUCHbMCHHBIE
(cocTraBieHue CXeM, PHUCYHKOB, BBIBOJAOB IO JAa0OPAaTOPHBIM M MPAKTUYECKUM
paboTam, pelnieHMe TEHETHUYECKUX 3ajlad, peIIeHHE HKOJIOTUYECKUX 3ajad,
OIMCAHUE JKUBBIX 00BEKTOB 110 TUIAHY U T.II.)

MarepuajbHO-TeXHHYECKOE o0ecriedeHne y4eOHOro npoiecca
OcHoBHas yueOHas 1uTeparypa

1. [Iporpamma n1s1 oO1eoOpazoBaTenbHbIX yupexaeuuil. [lpuponosenenue, 5
kiacc. buonorus, 6-11 kmaccer. -M.: [poda, 2012,

2. Counn H.U., Canmua M.P. bBuonorus. Yenosek. 8 xiacc»: Y4eOHUK It
00111e00pa30BaTEIbHBIX YUPSKICHUH (KpacHas BepTHKaib). - M.: JIpoda, 2011.

3. Conun H.U., AradonoBa W.b. buonorus. Yenosek. 8 kmacc». PabGouas
TeTpaah (KOHIEHTpHYeckui Kype). M.: [lpoda, 2014,

4. DNEKTPOHHOE MPUIOKEHHUE K YUCOHUKY.

S. H.b.PeneBa, B.W. CuBornazoB. Metoanueckoe mnocoOue K Y4YEOHUKY
H.N.Conuna, M.P.Camuna «buomnorus. 8 xknacc. Uenosek». - M.: Jlpoda, 2012.

6. COopHUK HOPMATUBHBIX TOKyMeHTOB. bruomnorus. - M.: [poda, 2010.

1. B.N.CuBornazoB. CoBpeMeHHBIH ypoK Owonormui B 8 Kjacce MO Kypcy
H.N.Conuna. - M.: [Ipoda, 2011.

8. T.B.Ko3zauek. I[loypounsie minansl o yueObunky H.M.Conuna, M.P.Canuna
«buonorus. 8 ximacc. Yenosek». — B.: «Yuurens», 2012.

9. O.A.llenensiea, U.B.Cynmnosa. Iloypounsie pa3paboTku mo Oumonoruu.8
kiacc. Yemosek. — M.: «Bako», 2011.

10. C.U.I'ynenkoB, H.N.Conun. TecToBble 3amaHus mo Owojormm 8 Kiacc.
Yemnorek. - M.: Jlpoda, 2012.

11. Y.A. A6aynramunos, H.. Conun. COOpHUK 3alaHUM JIJIs TEMATUYECKOTO
KOHTpOJISI 3HaHMH ydanuxcs. — M.. «Kmaccuk Ctrip», 2011.

12. 3axapoB B.b. buonorus. 7 knacc. MHOrooopasue >KUBBIX OPTraHU3MOB:
y4eOHHK i 00meoOpa3oBaTenbHbIx yupexacauii/ B.b.3axapos, H.M.Conun. —
M.:[dpoda.

13. buonorus: TeMaTHYECKUE M UTOTOBBIE KOHTPOIbHBIE paboThl, 6 - 9 Kitacchl.
Junakrudeckrue Mmarepuaiibl. M., «BeHnrana - ['pagy», 2014.



JIutepatypa 1715 yyalmuxcs

1. Counn H.U., Canmua M.P. bBuonorus. Yemnosek. 8 xiacc»: Y4eOHUK I
00111e00pa30BaTEIbHBIX YUPSKICHUH (KpacHas BepTHKab). - M.: JIpoda, 2011.

2. Conun H.U., AradonoBa W.b. buonorus. Yenosek. 8 kmacc». PabGouas
TeTpaas (KOHIeHTpHYeckui Kype). M.: [lpoda, 2014,

3. 3axapoB B.b. buonorus. 7 xnacc. MHoroo0pasue »HUBBIX OpPraHNU3MOB:
y4eOHHK i1 00meoOpa3oBaTenbHbIx yupexiacuuit/ B.b.3axapos, H.M.Conun. —
M.:[Ipoda.

4, buonorus: TemaTH4eCKue M UTOTOBBIE KOHTPOIbHBIE PaboThI, 6 - 9 Kiacchl.
Junaxktrnaeckue Marepuaibl. M., «BeHrana - I'pady», 2014,

[udpossie u >MEKTPOHHBIE 00pa30BATEIbHBIC PECYPCHI:

1. JlaGopartopHsbrit npakTukyM. bronorust 6-11 kimace (yueOHOE 3JEKTPOHHOE
uznanue), PecniyOnukanckuii myapTiMenua meHTp, 2004



