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IMosicuuTenbHAA 3aIMCKA

[ens u 3anaun

* peanu3aius OCHOBHBIX 00IIe00pa30BaTeIbHBIX TPOTrpaMM 10 YIYECOHBIM MpeMeTaM
€CTECTBEHHO-HAYYHOM HANPaBJICHHOCTH, B TOM YHCII€ B paMKaX BHEYPOUHOM JAESATEIHHOCTH
00ydJaromuxcs;

* pa3paboTKa U peanu3aiys pa3HOyPOBHEBBIX JIOMOJHUTEIBHBIX 0011e00pa30BaTeIbHBIX
MPOTrPaMM €CTECTBEHHO-HAYYHOU HAIIPABJICHHOCTH, a TAK)KE€ MHBIX MPOrPaMM, B TOM YHUCIIE B
KaHUKYJISIPHBIN NIEPUOL;

* BOBJICUCHUE YYAIIUXCS U MEJArOTHYECKUX paOOTHUKOB B MMPOCKTHYIO ACATEIHHOCTD;

* OpraHu3anys BHEY4eOHOU NeATEIbHOCTH B KAHUKYJISIPHBIN TIEPUOJI, Pa3padoTKa U peann3alus
COOTBETCTBYIOIIMX 00pa30BaTEIbHBIX IPOTPAMM, B TOM YHUCIIE JIJIS JIarepei, OpraHu30BaHHBIX
00pa3oBaTeIbHBIMUA OPraHU3aIUsIMUA B KAHUKYJISIPHBINA MTEPUOT;

* MIOBBINIIEHUE TPO(PECCHOHATIBHOTO MacTEPCTBA MEarOrn4ecKux pabOTHUKOB LIEHTPA,
peaTM3YIONUX OCHOBHBIC U IOTIOJHUTEIbHBIC 001Ie00pa3oBarebHbIe Tporpammel. Co3nanne
neHTpa «Todka pocta» mpeAnoaaraeT pa3BUTHE 00pa30BaTEIbHON HHPPACTPYKTYPhI
0011e00pa3oBaTeIbHON OpraHU3aIiK, B TOM YHCIIe OCHAIIEHUE 0011e00pa3oBaTeIbHON
OpraHU3alMu:

* 000pyAOBaHUEM, CPEJICTBAMH OOYUECHHUS M BOCIIMTAHUS ISl U3y4YeHUs (B TOM YHCIIe
9KCIIEPUMEHTAIILHOT0) MIPEIMETOB, KYPCOB, JUCIHILINH (MOYJeH) eCTECTBEHHO-HAYYHOU
HaIPaBJICHHOCTH MPU PeaU3aIMd OCHOBHBIX 0011€00pa30BaTEbHBIX MPOrPAMM U
JIOTIOJTHUTEIBLHBIX 00111e00pa30BaTeIIbHBIX IPOrPAMM, B TOM YHUCIIC JIJIS PACIIIUPEHUS
COJIepKaHUs y4eOHBIX MPeaAMETOB «Dusnkay, «Xumus», «buonorusy;

* 000pyI0BaHKMEM, CPEICTBAMU OOyUEHUS U BOCIIUTAHUS ISl pealn3aluy MporpamMmm
JOTIOTHUTEIIFHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHON HAPaBICHHOCTEH;

* KOMITBIOTEPHBIM U UHBIM 000PYAOBaHUEM.

Konnenius coBpeMeHHOro 00pa3oBaHus MOJpa3yMeBaeT, UTO B y4€OHOM SKCIIEPUMEHTE
BEYUIYIO POJIb JOJKEH 3aHATh CAMOCTOSITENIbHBIN HCCIeI0BATENbCKII YICHUUECKUN
SKCIICPUMCHT. COBpCMeHHBIe OKCIICPUMCHTAJIbBHBIC UCCIICAOBAHUA T10 ononoruu YK€ TPYAHO
MnpeaACTaBUTH 0€3 UCI0JIB30BaHUA HE TOJIBKO AaHaJIOT'OBbIX, HO U HHq)pOBBIX HN3MCPUTCIIBHBIX
npubopoB. B denepansHom rocyaapcTBeHHOM o0pazoBaTenbHOM ctanaapte (PI'OC)
IPOIMHUCAHO, YTO OJJHUM U3 YHUBEPCAJIbHBIX YYEOHbIX JIEHCTBUI, MPUOOPETaEMBIX yUaIlIUMUCS
JOJI’KHO CTaTh YMEHHE «IIPOBEICHHS OIMBITOB, IPOCTHIX SKCIIEPUMEHTALHBIX UCCIIEOBAHUIA,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI C UCTIOIB30BAHUEM aHATIOTOBBIX U IIHU(PPOBBIX
WU3MEPUTENBHBIX TPUOOPOBY». YUEOHBIH SKCIIEPUMEHT 0 OMOJIOTHH, TIPOBOIUMBIN Ha
TPaAULIMOHHOM 000pyIOBaHUH, O0€3 MPUMEHEHUS U(PPOBBIX JTA00paTOPUi, HE MOKET
MIO3BOJIMTH B TIOJTHOM Mepe PEUINTh BCE 3a/1a4H B COBPEMEHHOM MIKOJIE. DTO CBSA3aHO C PSIOM
IIPUYUH:

* TPAIMIIMOHHOE IIIKOJILHOE 000PYIOBAHHE N3-3a OTPAHUYCHHS TEXHHYECKUX BO3MOXKHOCTEH He
IMMO3BOJIACT MPOBOAUTE MHOT'ME KOJTMYCCTBCHHBIC HCCIICJOBAHM,

* JUTUTENFHOCTD MPOBEICHUSI OMOJIOTMUECKUX MCCIET0BaHUI HE BCeTaa

* COTJIaCyeTCsl C ATUTENBHOCTHIO YUEOHBIX 3aHSITHIA,

* BO3MOXKHOCTb MTPOBEICHUSI MHOTHX MCCIICIOBAaHUI OTpaHUYUBAETCS TPEOOBAHUSIMHU TEXHUKH
6e3omacHocTH u ap. Lludposas nmabopaTopus MOTHOCTHIO MEHSIET METOIUKY U COJIEPIKAHUE
AKCIIEPUMEHTAJILHON JeSITETbHOCTU U PELIaeT BhllIenepeuncieHHble mpoodaemsl. [Hnpokuit
CHEKTp JaTYMKOB TIO3BOJISIOT yYaAIIUMCS 3HAKOMHUTHCSI € TIapaMeTpaMu OHOJIOTUIECKOTO
AKCIIEPUMEHTA HE TOJILKO Ha KAYeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. [ludpoas
n1abopaTopHs MO3BOJISET BECTH JUTUTEIILHBINA SKCTIEPUMEHT J1a)Ke B OTCYTCTBUHU
AKCIIEPUMEHTATOPA, a YaCTOTa MX U3MEPEHHUI HEOIBIACTHA YEIOBEYECKOMY BOCTIpUATHIO. B



npouecce GOPMUPOBAHNUS SKCIICPUMEHTAIBHBIX YMEHUH YUCHUK 00ydaeTcst PeACTaBIIATh
uHpopManuio 00 UCCIeIOBAHUN B YETHIPEX BUIAX:
* B BepOaJIbHOM: ONUCHIBATh IKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIENb IKCIIEPUMEHTA,
(UKCHpPOBaTh BHUMAaHKHE Ha U3MEPSIEMbIX BEJIHUYMHAX, TEPMUHOJIOTHY;
* B TAOJIMYHOM: 3aTIOJIHATH TAOJIHIBI IaHHBIX, JISKAIIMX B OCHOBE IOCTPOCHHS IpaduKoB (IIpu
9TOM y y4allUXCsl BOZHUKAET IIEPBUYHOE MIPEACTABICHHE O MacIuTabax BEITUYNH);
* B rpahuaeckoM: CTpOUTH rpauKK MO TAOIMYHBIM JaHHBIM, YTO AT BO3MOKHOCTb IIepe-Xoaa
K BBIJIBIDKCHHUIO TUIIOTE3 O XapaKTepe 3aBUCHMOCTH MEKIY BETMYMHAMH (TIPH 3TOM YUUTEIb
MIOKa3bIBAET MPEUMYIIECTBO B BU3YaJIH3allMH 3aBUCUMOCTEH MEX/y BETMUMHA-MH, HATJIAHOCTh
Y MHOT'OMEPHOCTB); B BUJIC MATEMATUUECKIX YPAaBHCHUM: 1aBaTh MATEMaTHUECKOE OIMCAHKE
B3aUMOCBSI3M BEIMYHMH, MATEMaTHYECKOE 0000IICHHE.
* (hopMHpOBaHHE MCCIICAOBATEIbCKAX YMEHUN YUAIIUXCS, KOTOPBIC BHIPAKAOTCS B CIICAYIOIINX
JIEHCTBHSIX:

1. onpenenenue npoOIEMbI;
. IOCTaHOBKA MCCJIEI0BATEIbCKOM 3a1aunt
. INIAHUPOBAHHE PEIICHHS 33/1a4H;
. IOCTPOEHHE MOJIENICH;
. BBIZIBIDKCHHUE THITOTE3;
. OKCIIEPUMEHTAIIbHASI IPOBEPKA FMIIOTE3;
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. AHAJIM3 JaHHBIX OKCIICPUMCHTOB HUJIN H&6JIIOIICHPII>1;

o0

. hopmynupoBaHu€ BHIBOJIOB.

B ocHoBY 00pa3zoBaTenbHON NPOrpaMMBbl 3aJI05KEHO PUMEHEHUE U(POBBIX J1abopaTopuil.
TemaTuka npeagoKeHHbIX HIKCIEPUMEHTOB, KOJIMYECTBEHHBIX ONBITOB, COOTBETCTBYET
CTPYKTYp€ IPUMEpPHOI 00pa30BaTeIbHOM MPOrpaMMBbl 110 OMOJIOTHH, COJEPKAHUIO
denepanbHOTo rocyapcTBeHHOro oopasosatensHoro crangapra (PI'OC) ocHoBHOrO 0011ETO
o0Opa3oBaHusl.

Ha 6a3e uentpa «Touka pocta» obecriednBaeTcs peanusalysi 00pa3oBaTelbHBIX IPOTrpaMM
€CTECTBEHHO-HAYYHO! U TEXHOJIOTMYECKOM HallpaBI€HHOCTEH, pa3pabOTaHHbBIX B COOTBETCTBUU
¢ TpeOOBaHUSIMH 3aKOHOATENIbCTBA B chepe 00pa30BaHUs U C YIETOM PEKOMEH AU
®denepanbHOro oneparopa yueoHoro npeamera «buomnorus». O6pazoBarenbHas mporpaMma
MO3BOJISIET MHTETPUPOBATh peau3yeMble 3/1€Ch MOAXO/Ibl, CTPYKTYPY U COJepKaHUE NPU
opraHu3zaiuy ooyueHust OMoJoruu B 7 Kilacce, BBICTPOCHHOM Ha 6a3e J11000ro U3 JOCTYITHBIX
yuebHo-MeTouueckux komiuiekcoB (YMK). Mcnonb3oBanue o6opynoBanus neHTpa «Touka
pocTa» npu peanuzanuu faHHoi OIl mo3BossieT co3naTh yCIOBUS:

* ISl paCIIMPEHUS COAEP>KaHUSI MKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHus;

* JUTSI TIOBBIIICHUS TI03HABATEIIHFHON aKTHBHOCTH O0YYAIOIINXCS B €CTECTBEHHO-HAYYHOM
obnacry;

* ISl pa3BUTHS JIMYHOCTH peOeHKa B Tpoiiecce 00ydeHus: OMOJIOTUH, €T0 CIIOCOOHOCTEH,
(dbopMHpOBaHHUS U YIOBJIETBOPEHHS COIIMATIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

* ISl paOOTHI ¢ OJIApEHHBIMU IIKOJIbHUKAMU, OPTaHU3AIUN UX PA3BUTHS B PA3IIMYHBIX 00JIACTAX
00pa3oBaTeNbHON, TBOPUECKOU AeaTenbHOCTU. [IpuMenss udpoBsie 1ab0paTopuu Ha ypoKax
OMOJIOTHH, YYaIIUecss CMOTYT BBITIOJIHUTH MHOXECTBO JJa0OPAaTOPHBIX PadOT U SKCIIEPUMEHTOB
0 MPOTrpaMMe OCHOBHOM IIKOJIBI.

3oosorus: M3yyeHue o1HOKJIETOYHBIX JKUBOTHBIX. VI3ydeHrne BHEITHET0 CTPOCHUS JOKIEBOTO
4yepBsi, HAOJI0/IEHUE 32 €T0 MEePeABMKCHUEM U PEeaKIMsIMHI Ha BHEUIHHE pa3apaxkeHus. M3zyuenue
CTPOEHHS MOJUTIOCKOB T10 BJIa)KHBIM IpenapaTtam. M3yuenne MHOrooopasus 4WieHHCTOHOTHX 110



KoJuteKuusaM. M3ydyeHue cTpoeHus pbi0O Mo BIaXXHBIM IpernaparaM. M3ydeHue cTpoeHus ITHII.
N3yuenue cTpoeHust MIIEKOTUTAIONINX 10 BJIAXHBIM Ipenaparam. BoaHbie ®KUBOTHBIE.
TennokpoBHBIE U XOJIOHOKPOBHBIE YKUBOTHBIE

IInanupyemsie pe3yabTaThbl 00y4eHHSA
OcBoenue yuebHOro npeamera «buonorus» Ha ypoBHE CpeHET0 00111ero 00pa3zoBaHus T0JKHO
o0ecrieunBaTh JOCTHKEHUE CIEAYIOUIUX MMPEAMETHBIX, METAPEAMETHBIX U JINYHOCTHBIX
00pa3oBaTeNbHbIX PE3yIbTATOB.
IIpenmeTHble pe3yJibTaThI
[TpenmeTHbIe pe3ynbTaThl 00y4YeHUs OMOJIOTHUH JIOJIKHBI 00€CIIeUnBaTh:
* (hopMupoBaHme IEHHOCTHOTO OTHOIICHUS K )KUBOM MPHUPOJIE, K COOCTBEHHOMY OpPraHU3MY;
NOHMMAaHKE PO OMOJIOTUU B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYUYHON KapTHUHBI
MUDA;
* YMEHHUE MPUMEHSTH CUCTeMY OMOJIOTUYECKUX 3HAHUI: paCKphIBATh CYIIIHOCTH KUBOTO,
HA3bIBaTh OTJIHYMS KHUBOTO OT HEKUBOTO, IEPEUUCISATH OCHOBHBIE 3aKOHOMEPHOCTH
opranusanuu, QyHKIHOHHUPOBAHUS OOBEKTOB, SBIICHUH, IPOLIECCOB KUBOW MPUPO/IBI,
SBOJIIOIIMOHHOTO Pa3BUTHS OPraHMYECKOr0 MUPA B €r0 €IMHCTBE C HEXKUBOU MTPUPOJION;
* c(pOpMHUPOBAHHOCTD MIPEJCTABICHUNH O COBPEMEHHON TEOPUH SBOJIOIIMHU U OCHOBHBIX
CBUJIETEJILCTBAX BOJIIOLNY;
* BJIaJICHHE OCHOBAMH MTOHATUIHOIO anmnapara 1 HAy4HOT'O s13bIKa OMOJIOTMH: HCIIOIb30BaHHE
M3YYEHHbIX TEPMHUHOB, IIOHATUH, TEOPUHA, 3aKOHOB U 3aKOHOMEPHOCTEH /17151 00bSICHEHUS
Ha0Jr01aeMbIX OMOJIOTHUECKUX 00BEKTOB, SIBICHUI U MPOILIECCOB;
* IOHMMaHHUe CIIOCOOO0B MOIyUYeHHs] OMOJIOTHUECKUX 3HAHU; HalMYKe OIbITa UCTIONIb30BAHUS
METO/I0B OHMOJIOTHH C LEJIBI0 U3YUEHHSI )KUBBIX OOBEKTOB, OMOJIOTHYECKUX SIBICHUH U
IPOIIECCOB: HAaOJIOICHUE, OTUCAHUE, TPOBEICHUE HECTOXKHBIX OMOJIOIMYECKHUX OIBITOB U
HKCIEPUMEHTOB, B TOM YHCIIE C MCIIOJIB30BAaHUEM aHAJIOTOBBIX M LIU(POBBIX MPUOOPOB U
UHCTPYMEHTOB;
* YMEHHE XapaKTepHU30BaTh OCHOBHBIE IPYMIbI OPraHU3MOB B CUCTEME OPTaHUYECKOT0 MHpa (B
TOM YHCJI€ BUPYChI, 0AaKTEPHUH, PACTEHUS, TPUOBIL, )KUBOTHBIE): CTPOSHHE, TPOLIECCHI
KU3ZHEJEATENIbHOCTH, UX ITPOUCXOXKIACHHE, 3HAUEHHE B IPUPOJIE U )KU3HU YEIOBEKA;
* YMEHHUE O0BSCHATH MOJIOKEHUE YeNIOBEKa B CUCTEME OPraHMYECKOro MUpa, ero
IIPOUCXOXKIECHNE, CXOACTBA U OTINYHS YEJIOBEKA OT KUBOTHBIX, XapaKTEPU30BaTh CTPOCHUE U
IPOIIECCHI KHU3HEIEATENFHOCTH OpraHu3Ma 4eJI0BeKa, ero MpHUCIOCOOIEHHOCTD K Pa3InYHbIM
HKOJIOTHYECKUM (aKTOpam;
* YMEHHE HCI0JIb30BaTh NPUOOPETEHHbIE 3HAHUSI U HABBIKU JJIs1 3J0pOBOT0 00pa3a *KHU3HHU,
cOanaHCUPOBAHHOTO MUTAHUS U PU3NYECKON aKTUBHOCTH; HEPUSATUE BPEIHBIX IPUBBIYEK U
3aBHCHMOCTEH; yMEHHUE MPOTUBOAEHCTBOBATH JDKEHAYUHBIM MAHUITYJIALIUSM B 00J1aCTH
3JI0pOBBS;
* YMEHUE ONUCHIBATH KJIETKH, TKAHU, OPTaHbl, CACTEMBI OPIaHOB U XapaKTEPU30BaTh BAKHEHIIINE
Ouosornyeckre Nporecchl B OpraHu3Max pacTeHHUMH, )KUBOTHBIX U YEJIOBEKa,
* ¢(hOpMUPOBAHHOCTb MPECTABICHUN O B3aMMOCBSI3U HAcJeI0BaHNUs TOTOMCTBOM IPU3HAKOB OT
POIUTENBCKUX (HOPM C OPTaHU3AIMEH KIIETKU, HATMINEM B HE XpOMOCOM KaK HOCHTEIEH
HaCJIeCTBEHHON MH(OpMallii, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIeI0BaHUs TPU3HAKOB;
* c(OpMHUPOBAHHOCTH MIPEICTABICHUI 00 OCHOBHBIX (haKTOpaxX OKPYKAIOIIEH CPe/bl, X POJIU B
KHU3HEACSITEILHOCTH U 3BOJIOIUU OPTaHU3MOB; MIPEICTABICHIE 00 aHTPOIIOT€HHOM (paKTope;
* chOpMHUPOBAHHOCTH MIPEICTABIICHUI 00 SKOCUCTEMaX U 3HAYCHHH OMOpa3zHoo0pasusi; O



IJ100abHBIX IKOJIOTUYECKUX MPOOIeMax, CTOSIIMX IEpe]] YeI0BEUECTBOM U CIIOCOOax UX
PEOI0JICHHS;
* YMEHHUE pelIaTh y4eOHbIe 33/1a4i OMOJIOrHYECKOTO COJICPKAHMUS, B TOM YHCIIE BBISBIIATD
NPUYHHHO-CJIEICTBEHHBIE CBS3U, IIPOBOAMTH PACUETHI, JA€IaTh BHIBOABI HA OCHOBAaHUU
MOJIy4EHHBIX Pe3yJIbTaTOB;
* YMEHHE CO3/1aBaTh U MPUMEHSTH CIIOBECHbIE U TpaduuecKre MOACTH Al OOBSICHEHUS
CTPOCHHUS JKUBBIX CUCTEM, SIBJICHUN U MPOIIECCOB )KUBOU MPUPOJIBI;
* [IOHUMAaHKE BKJIaJla POCCUICKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE OUOJIOTMYECKUX HAYK;
* BJIaJIcHHE HaBbIKaMU PabOTHI ¢ HHPOpMAIHEel OMOTOTHYECKOTO COACPKAHMS, IPEICTAB-
JICHHOU B pa3Hoi (hopme (B BUC TeKCTa, TAOIMYHBIX JaHHBIX, CXeM, Tpa(UKOB, JUarpamm,
MoJiernel, n300pakeHui ), KpUTUIECKOTO aHaIn3a HH(POPMAIIMK U OLICHKH €€ IOCTOBEPHOCTH;
* YMEHHUE TIAHUPOBATH 0] PyKOBOJICTBOM HAaCTaBHUKA U MPOBOANUTH YI€OHOE MCCIICOBAHHE
WY TIPOCKTHYIO paboTy B 00JIaCTH OMOJIOTHH; C YIETOM HAMEUSHHOH 1eiu (HopMyIHupoBaTh
npo0iieMy, TUIIOTE3Y, CTABUTH 3a/1a4H, BHIOMPATh a/IeKBATHbIC METOBI JJIs1 UX PELICHHUS,
(bopMyIUpPOBaTh BBIBOJIBI; MYOJIWYHO MPEICTABIATH MOJTYYCHHBIE Pe3YIbTaThI;
* YMEHHUE UHTETPUPOBATh OMOJIOTUYECKUE 3HAHUS CO 3HAHUSAMU APYTUX YUeOHBIX IPEIMETOB;
* chopMHPOBAHHOCTH OCHOB HKOJIOTMUYECKOI IPaMOTHOCTH: OCO3HAHHUE HEOOXOUMOCTH
NeMCTBUH 10 COXPaHEHUIO OMOpPa3HO00pa3us U OXpaHe MPUPOIHBIX SKOCHUCTEM, COXPAHEHUIO U
YKPEIUICHUIO 3J0POBbS YEJIOBEKA; YMEHUE BHIOMPAThH LIEJIEBbIC YCTAHOBKH B CBOMX JICHCTBHUIX U
MOCTYIKAX 110 OTHOIICHHUIO K )KUBOH MPHUPO/JIE, CBOEMY 3/I0POBBIO M 3/I0POBBIO OKPYIKAIOIIHX.
MeTanpeaMeTHble pe3yJibTaThl

VYHuBepcallbHbIE TT03HABaTeNbHbIE 1eHCTBUs ba3oBble Joruueckue neicTBus:
* BBISIBJIATH U XapaKTEePU30BaTh CYIIECTBEHHbIE TPU3HAKH OMOIOIMYECKHX 0OBEKTOB (SBICHUN);
* YCTAHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCUPHUKALIMU OMOJIOTHYECKHX 00BEKTOB,
OCHOBaHHUS JJ1s1 0000ILEHHs U CpaBHEHUsI, KPUTEPHH TPOBOJIMMOIO aHAJIH3a,
* ¢ Y4ETOM MpeJI0KEHHOM OMOIOrNYeCcKOM 3a/1a4M BBISBIIATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS
B pacCcMaTpHBaeMbIX (aKkTax U HaOIIOJCHUSX; IpeIaraTb KpUTSPUH IS BBISIBIICHHSI
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;
* BBIBIIATH AepUIuThl MH(POPMAIK, JTaHHBIX, HEOOXOAUMBIX JIJISl PEIICHHSI TOCTABICHHOM
3a]1a49u;
* BBISBJIATH IPUYMHHO-CJIEJCTBEHHBIE CBSA3U NPU U3yYEHUH OMOJIOTUYECKUX SIBICHUH 1
IPOIIECCOB; JIEJIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUSHUH,
YMO3aKJIIOUEHUH 110 aHaJIOTuu, GOPMYJIMPOBATh TUIIOTE3I O B3aUMOCBSI3X;
* CaMOCTOATENBHO BBIOUPATh c1IOCO0 perieHus: yaeOHol 6MoIornyeckoil 3a1aun (CpaBHUBATD
HECKOJIbKO BApUAHTOB PEIlIeHUs], BRIOUPATh Hanbosiee MOoAXOAAIIUI ¢ yIETOM CaMOCTOATEIBHO
BBIJICIICHHBIX KPUTEPHUEB).
Ba3oBble ucciiefoBarebcKue 1eicTBUS:
* MCIIOJIB30BATh BOTIPOCHI KaK MCCIIEI0BATEILCKAN HHCTPYMEHT TIO3HAHUS;
* (hopmynupoBaTh BONPOCHI, (PUKCHUPYIOIINE PA3PIB MEXY PEATIHbHBIM U KelaTeIbHbIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSITEILHO YCTAHABIMBATh HCKOMOE U JAHHOE;

(dbopMHpOBATH TUIIOTE3Y 00 HCTHHHOCTU COOCTBEHHBIX CYXKICHUN U CY)KICHUN IPYTHX,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;
* POBOJUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIOKHBIA OMOJOTMYECKHA
SKCTIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEH OMOJIOTHYECKOTO
00BeKTa U3yUEHUs, IPUUYNHHO-CIIEICTBEHHBIX CBSI3eH U 3aBUCUMOCTEH OMOJIOTHYECKIX
00BEKTOB MEXTy COOOIA,



* OLICHUBATh IPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIINH, TIOTYYEHHON B X0/1€
OMOJIOrNYECKOIr0 UCCIIEIOBaHMS (IKCIIEPUMEHTA);
* CaMOCTOATENBHO (POPMYITUPOBATH 0O0OIICHNS U BHIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJII0JIEHUS, OIIBITA, UCCIICOBAHUS, BJIaIE€Th MHCTPYMEHTAMHU OLIEHKU JOCTOBEPHOCTH
MOJTyYEHHBIX BBIBOJIOB M 000OIICHUI;
* IPOrHO3UPOBATh BO3MOYKHOE JajbHENIIee pPa3BUTHE OMOJIOTUYECKUX MTPOLIECCOB U UX
HOCJIEICTBHSI B @HAJIOTUYHBIX MJIM CXOJHBIX CUTYALMsX, a TAKXKE BBIIBUTATh IPEATIONI0XKEHUS 00
UX Pa3BUTUU B HOBBIX YCJIOBUSX U KOHTEKCTaX.
PabGora ¢ undopmaunmeii:
* IPUMEHSATH Pa3IMYHbIC METOJIbI, HHCTPYMEHTHI U 3alIPOCHI IIPU TIOMCKE U 0TOOpE
Ouonornyeckoit HHGOPMAIMK WK JAHHBIX U3 HCTOYHUKOB C YYETOM MPEUI0KEHHON ydeOHOM
OMOJIOrMYECKOM 3a/1auH;
* BBIOMPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH OMOJIOTUYECKYIO
MH(OPMALIMIO PA3IMYHBIX BUAOB U (OPM IpeACTaBICHUS;
* HaXOJUTh CXOJIHbIE apI'yMEHTHI (IIOATBEPKAIOIINE I OIIPOBEPratoIue OAHY U Ty K€ UACIO,
BEPCUIO) B pa3IMYHbIX HH(OPMALIMOHHBIX UCTOUHUKAX;
* CaMOCTOATENIBHO BBIOUPATh ONTUMANIbHYIO (hOPMY IIpeACTaBIeHHs MH(DOpMaK 1
WUTIOCTPUPOBATH pelIaeMble 337a4l HECIO0KHBIMU CXEMaMHU, luarpaMMaMu, MHON rpaduKoil u
UX KOMOMHALMSAMU;
* OIICHMBATH HAJEKHOCTH OMOJIOTHYECKOM HH(POPMALIUY TIO KPUTEPHUSM, TPEITI0KESHHBIM
yUuTeNneM WK ¢HOpMyTUPOBAHHBIM CAMOCTOSTEIHHO;
* 3¢(peKTUBHO 3alIOMHUHATh U CUCTEMATH3UPOBATh HHPOPMALIUIO;
* OBJIAJIETh CUCTEMON YHUBEPCAJIbHBIX [TO3HABATEIbHBIX AEUCTBUM oOecrieunBaeT
c(OPMHPOBAHHOCTh KOTHUTUBHBIX HABBIKOB O0YYaOLIHXCS.
YHuBepcanbHble KOMMYHHKATHBHbIC JCHCTBUS

Oo0menne:
* BOCIIPUHUMATD U (POPMYJIUPOBATH CYKJIEHUS, BbIPa’KaTh YMOLIUU B MTPOLIECCE BBITOJIHEHUS
MPAKTUYECKHUX U JJAOOPaTOPHBIX paboT; BbIpaxarh ce0sl (CBOIO TOUKY 3pEHHSI) B YCTHBIX U
MUCHbMEHHBIX TEKCTaXx;
* pacrio3HaBaTh HEBepOaJIbHbIE CPEICTBA OOLIEHUS, TOHUMATh 3HAUE€HNE COLUAIbHBIX 3HAKOB,
3HATh M Pacro3HaBaTh NPEANOCHUIKN KOH(MIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTHI, BECTH
IIEPETOBOPBI;
* IOHUMAaTh HAMEPEHUS IPYTUX, IPOSABIIATH YBAKUTEILHOE OTHOLIEHHUE K COOECEHUKY U B
KOPPEeKTHOH popme hopMyIHpOBATH CBOU BO3PAKECHHUS;
* B X0JI€ AMasiora U/Win JUCKYCCHUHU 33[1aBaTh BONPOCHI 0 CYIIECTBY 00CYXaaeMoil
OMOJOrNYEeCKON TEMBI U BBICKAa3bIBaTh UJIEH, HAllEJICHHbIE Ha pellIeHne OMOIOrMUecKoi 3a1aun U
nojJepkaHue 0JarokenaTeIbHOCTH OOLLEHUS;
* CONIOCTABJISITH CBOU CYKJIEHUS C CY)KJIEHUSIMU JAPYTUX YUaCTHUKOB JHaJIora, OOHApyKUBATh
pa3ianyne U CXOJCTBO MO3ULINNT;
* MyOJIMYHO NPEACTABIATH PE3yIbTAThl BBIMOJIHEHHOT'O OHOJIIOTHYECKOT0 OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBaHUs, TIPOEKTA);
* CaMOCTOATENBHO BHIOUPATh (hOpMAT BHICTYIUICHHS ¢ YYETOM 3a/1a4 MIPE3CHTALUH U
0COOEHHOCTEH ayTUTOPUU U B COOTBETCTBUU C HUM COCTABIISATh YCTHBIE U MMCbMEHHBIE TEKCTHI C
MCIIOJIb30BaHNEM WIIIIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas1 1eITEJIbHOCTD (COTPYIHUYECTBO):
* IOHMMATh U UCIOJIb30BaTh MPEUMYILECTBAa KOMAaHAHON U MHIUBUAYAIbHON paObOThI IpU



pEIICHNH KOHKPETHON OMOI0THYECKO TPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IIPUMEHEHHUSI
IPYyNIoBBIX (GOpPM B3aUMOJIEHCTBHS MTPH PELICHUN TIOCTABICHHON Y4eOHOH 3a1a4H;
* IPUHUMATh LI€b COBMECTHOMN JEATEIbHOCTH, KOJUVIEKTUBHO CTPOUTH ACUCTBUS 110 €€
JOCTHKEHUIO: pacpeiessiTh POJIH, JOrOBApUBATHCS, 00CYKAATh MPOILIECC U Pe3ybTaT
COBMECTHOH pabOThI; yMETh 00001aTh MHEHHSI HECKOJIBKUX JIIOACH, TPOSIBIISATH TOTOBHOCTh
PYKOBOJHTD, BHITIOJIHATH MOPYYCHHUS, TOAUYNHATHCS;
* IJTAHUPOBATH OPraHU3ALIMI0 COBMECTHOM paboThl, ONPeIesTh CBOIO POJIb (C yUéTOM
MPEIOYTEHUI U BO3MOKHOCTEH BCEX yUaCTHUKOB B3aUMOACHCTBHUS), paclipeieisaTh 3a1aun
MEXIy YWICHAMH KOMaH/Ibl, y9aCTBOBATh B IPYIIOBBIX (popMax padoTsl (00CykIeHHs, OOMEH
MHEHUSIMH, «MO3TOBBIC IITYPMbD» U HHBIE),
* BBITIOJIHATDH CBOIO YacTh pabOTHI, IOCTUTATh KAYECTBEHHOT'O PE3yJbTaTa 1o CBOEMY
HAINpaBJICHUIO U KOOPAMHUPOBATH CBOM JICHCTBHSA C IPYTUMH YWICHAMHU KOMaH/IbI;
* OLIEHUBATh KAYECTBO CBOETO BKJIAJ1a B OOIIMM MPOIYKT 110 KPUTEPHUSAM, CAMOCTOSITEIILHO
c(hOpMyIIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS; CPABHUBATH PE3YJIbTAThI C UCXOAHON
3aavell U BKJIAJ KaXKJI0T0 YiIeHa KOMaH bl B JOCTHKEHHE PE3YIbTATOB, Pa3esiiaTh chepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K IPEIOCTABICHUIO OTUYETA MEepe]l TPYIIO;
* OBJIQJIETh CUCTEMON YHHUBEPCAIbHBIX KOMMYHHKATUBHBIX JCUCTBUN, KOTOPast 00eCIieynBaeT
c(OPMHUPOBAHHOCTH COLUAILHBIX HABBIKOB U YMOIIMOHAILHOTO MHTEJIEKTa 00YJatOIIIXCSl.
YHuBepcajabHble peryJsiTUBHbIE AeiicTBUSA

Camoopranusauus:
* BBISIBIISATH TIPOOJIEMBI JIJIsl PEIICHUS B )KU3HCHHBIX U YICOHBIX CUTYAIUSAX, UCIIOJIB3YS
Ouosornyeckue 3HaHUs;
* OPHEHTHUPOBATHCS B PA3IMUHBIX MOIX0aX MPUHITHS PEIIeHUN (MHINBUIYaIbHOE, IPUHATHE
pellleHus B TPYIIe, MPUHITHE PEIICHUN TPYIINOii);
* CaMOCTOSITEIbHO COCTABIISATh AITOPUTM pPEIIeHHS 3a/1a4M (MM €T0 YacTh), BRIOUPATh CIIOCO0
peleHus yueOHo# OMoIornueckon 3aauu ¢ y4€TOM UMEIOLIUXCS PeCypCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MPEIaraéMble BApUAHThI PELICHUN;
* COCTaBJIATH TUTAH JACUCTBUH (TUIaH peain3allii HAMEYEHHOTO aITrOPUTMa PEIICHNs),
KOPPEKTHPOBATH MPETIOKESHHBIN alTOPUTM C YIETOM MOTyYSHHST HOBBIX OMOJIOTHIECKHX
3HaHUH 00 N3y4aeMoM OMOJIOTHYECKOM OOBEKTE;
* IeJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.
CamMoKOHTpOJIb (peduiekcust):
* BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJIS,, CAMOMOTHUBAIINH U peIeKCHH;
* 1aBaTh a/ICKBATHYIO OIIEHKY CUTYAIlMH U TIpeijlaraTh TUiaH e€ n3MEHEHHUS;
* YYUTHIBATh KOHTEKCT W IPEJIBUIETh TPYIHOCTH, KOTOPBIC MOTYT BOZHUKHYTH TIPH PEIICHUU
y4eOHON OMOJIOTMUECKON 3a/1auH, aAanTHPOBATh PEIICHUE K MEHSIOIIUMCST 00CTOATENbCTBAM;
* OOBSCHATH IPUYUHBI TOCTHIKCHUS (HEIOCTIKEHHSI) PE3YIIbTAaTOB ACATEIBHOCTH, 1aBaTh
OIIEHKY MTPHOOPETEHHOMY OMBITY, YMETh HAXOUTh TO3UTUBHOE B TIPOHM3OIIE/IICH CUTYaIlNH;
* BHOCUTb KOPPEKTHBHI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, N3MEHUBIINXCS
CUTYyaIlui, YCTAHOBIIEHHBIX OLITNOOK, BO3HUKIIUX TPYIAHOCTEH;
* OIICHUBATh COOTBETCTBHE PE3YJIbTaTa LIEIU U YCIOBHUSIM.
DOMOIMOHATBHBIA UHTEIICKT:
* pa3nuy4aTth, Ha3bIBaTh U YNPABIATh COOCTBEHHBIMU SMOLUSMU U SMOIUSIMH IPYTHUX;
* BBISIBJISITH U @HAJTU3UPOBATH MIPUYMHBI SMOIIHIA;

* CTaBUTH ce0sl HA MECTO JPYTOro 4eloBeKa, IOHUMAaTh MOTUBBI M HAMEPEHHUSI IPYTroro;
* PerylIMpoBaTh COoCO0 BhIPAKEHHS SMOIHI.



IIpunsTHe ceds u APyrux:
* OCO3HAHHO OTHOCHUTBHCS K IpYTOMY Y€JIOBEKY, €r0 MHEHHIO;
* IPU3HABATh CBOE MPaBO HA OLIMOKY U TaKOe K€ MPaBo IPyroro;
* OTKPBITOCTBH ceOe U IpyTuM; 6 0CO3HABATh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
* OBJIAJICTh CUCTEMOW YHHUBEPCAJIBHBIX YUEOHBIX PETryIATUBHBIX IEHCTBUIN, KOTOpast
obecrnieunBaeT (HOPMHUPOBAHNE CMBICIIOBBIX YCTAHOBOK JINYHOCTHU (BHYTPEHHSSI MO3ULIUS
JIMYHOCTH ), ¥ )KU3HEHHBIX HABBIKOB JINYHOCTH (YIpaBieHUsI COOO0M, CAMOIUCIIUIUINHBI, YCTOM -
YUBOTO MOBEJCHHUS).
JINYHOCTHBIE pPe3yJIbTAThI

IIaTpuoTnyeckoe BoCIUTAHHE:
* MIOHMMaHHUE LEHHOCTH OMOJIOrMYecKOr HayKH, €€ poJii B pa3BUTHH YEJIOBEUECKOTO OOIIECTBa,
OTHOIIEHHE K OMOJIOTUH KaK BaKHOM COCTABIISAIOLIEH KYJIbTYpbl, FOPAOCTh 3a BKJIAJ POCCUMCKUX
Y COBETCKMX YYEHBIX B pa3BUTHE MUPOBOM OMOJIOIMYECKON HAYKH.
I'paxxnanckoe BocniuTanue:
* TOTOBHOCTb K pa3HOOOPa3HOM COBMECTHOM AEATEIbHOCTU IIPU BHINOTHEHUH OMOIOTHYECKIX
OIBITOB, SKCIIEPUMEHTOB, UCCIIEIOBAHUM U MPOEKTOB, CTPEMJICHUE K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOILIH.
JlyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:
* TOTOBHOCTb OLIEHUBATh CBOE IIOBEJICHUE U MOCTYIIKH, a TAKXKE MOBEJCHUE U MOCTYIKHU APYTUX
JIOJIEH ¢ MO3UIIMU HPABCTBEHHBIX HOPM M HOPM SKOJIOTMUYECKOI'0 IIpaBa ¢ y4ETOM OCO3HAHUS
IIOCJIEICTBUM ITOCTYIIKOB.
JcTeTHYeCKoe BOCIIUTAHHUE:
* [IOHUMaHHUE YMOLMOHAIBHOTO BO3/IEHCTBUS IPUPOBI U €€ IIEHHOCTH. LIeHHOCTH Hay4yHOro
MO3HAHUS:
* OpUEHTALUs B IEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY OMOJIOTHYECKUX HAayYHBIX
npeCcTaBiIeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOIbI, B3aUMOCBS35IX YeJIOBEKa C
MIPUPOAHON U COLIMATIBHOM CPEIO;
* pa3BUTHE HAyYHOU JH0003HATENBHOCTH, HHTEPECa K OMOIOrMYeCcKON HayKe U
HCCJIEIOBATEIbCKOM 1€ATENbHOCTH;
* OBJIa/ICHE OCHOBHBIMM HaBbIKAMU UCCIIEJIOBATEIBCKOM 1€ATEIbHOCTH.
®opMHUpOBaHUE KYJIbTYPbI 310POBbS:
* OCO3HAHME LIEHHOCTH KU3HU; OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3710POBbIO M YCTAaHOBKA Ha
3J10pOBBII 00pa3 )KU3HHU (3710pOBOE MUTAHUE, COONIOIEHIE TMTHEHUYECKHX Tpa-Bul,
cOaaHCUPOBAHHBIN PEXXUM 3aHATUN U OT/bIXA, PEryJsipHas GU3UUecKasi aKTUBHOCTD);
* OCO3HAHMeE MOCJIEICTBUI U HEMPUITHE BPEAHBIX MIPUBBIUEK (YIIOTpeOIeHNE aJIKOTOJIs,
HapKOTHKOB, KypeHHe) U UHBIX (hopM Bpeaa uist pU3NYECKOro U ICUXUYECKOTO 3/10POBbSI;
* co0O0/IeHne MpaBuil 0€30MaCHOCTH, B TOM YHCJIE HABBIKM 0€30I1aCHOTO MOBE/ICHUS B
MPUPOJHON Cpelie;
* YMEHHUE 0CO3HABATh AMOLMOHAILHOE COCTOSIHUE CBOE U APYTUX JIIOJEN, YMETh YIIPABIIATH
COOCTBEHHBIM YMOIIMOHATIBHBIM COCTOSTHHEM;
* ¢(hOpMUPOBAHHOCTH HaBBIKA pe(PIEeKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke
IIpaBa JIpyroro 4ejoBeKa.
TpynoBoe BociuTaHue:

* AKTUBHOE y4acTHE B PEHICHUH MTPAKTUUYECKUX 3a/7a4 (B paMKaX CEMbH, IIKOJbI, TOPOAa,
Kpasi) OMOJIOTUYECKOM U HKOJIOTMYECKON HAapaBIEeHHOCTH, UHTEPEC K MPAKTUIECKOMY
W3y4eHUIo Mpodeccuid, CBA3aHHBIX C OMOJIOTHEH.



JK0JIOTHYECKOe BOCIIUTAHUE:

* OpPHCHTALIMS HA TIPUMEHEHUE OMOIOTHUECKUX 3HAHWM [T PEIICHHUS 3a]1a4 B 00JIaCTH
OKPY>KaIOIIeH Cpeibl, MJIaHUPOBAHUS TOCTYIIKOB M OLIEHKH MX BO3MO>KHBIX MOCIEICTBUN ISt
OKpYKaroIlEH Cpeibl;

* MOBBIIIICHUE YPOBHSI SKOJOTUYECKON KYJIBTYPhI, OCO3HAHHE II00AIEHOTO XapakTepa KO-
JIOTHYECKHUX MPOo0JIeM U MyTell X pelieHus; akTUBHOE HEMPUATHE JEHCTBUM, IPUHOCAIINX BPE/
OKpYKalolllei cpee;

* TOTOBHOCTb K YYaCTHIO B IPAKTUYECKON JIEATEIBHOCTH SKOJIOTHUECKON HAPaBICHHOCTH.
Ananranus 00y4aomerocss K u3MeHI0IMUMCS YCJIOBUSAM CONUAIbHON U IPUPOAHON
cpenbl:

* OCBOCHHE 00YJAIOIIUMHUCS COIIMAILHOTO OMBITA, HOPM U MPABUJ OOIIECTBEHHOTO IMOBECHMS B
TpYIIax ¥ COOOIIECTBAX MPHU BHITIOJIHEHUH OMOJIOTHYECKUX 3a]1a4, IPOEKTOB U

MCCJIEI0BAHMM, OTKPBITOCTD OMBITY U 3HAHUAM JAPYTHUX;

* OCO3HaHNE HEOOXOAUMOCTH B (POPMHUPOBAHUHU HOBBIX OMOJOTUYECKHX 3HAHUH, YMEHUE
dbopMynupoBaTh UACH, MOHITHS, TUIIOTE3bI O OMOJIOTHYECKUX O0BEKTaX U SIBJICHUSIX, OCO3HAHUE
neduuTa COOCTBEHHBIX OMOJOTUYECKUX 3HAHUMN, TNIAHUPOBAHUE CBOETO PAa3BUTHUS,

* YMEHHUE ONEPUPOBATh OCHOBHBIMU MOHATUAMU, TEPMUHAMU U MPEACTABICHUSIMU B 00J1aCTH
KOHIICTIIINM YCTOMYHUBOTO Pa3BUTHSA,

* YMEHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIECTBA U SKOHOMUKH;
OIICHUBAHME CBOUX JCHCTBUMN C yUETOM BIHMSHUS HAa OKPYKAIOIIYIO CPEy, TOCTHXKCHUS 1eJIeH U
MIPEOJIOJICHUS BEI30BOB M BOBMOHBIX II00ABHBIX TTOCIIEICTBUIA;

* OCO3HAHME CTPECCOBOI CUTYallUH, OLIEHUBAHNUE MMPOUCXOIAIINX U3MEHEHUN U UX MOCIEACTBUM;
OIICHUBAHUE CUTYAI[UU CTPECCA, KOPPEKTUPOBAHUE NPUHUMAEMBIX PEUICHUIN U JEUCTBUI;

* YBOKUTEIbHOE OTHOLIEHUE K TOUKE 3PEHUsI JPYroro 4ejJoBeKa, €ro MHEHHIO, MUPOBO33PEHUIO.

DopMbI KOHTPOJIA
KoHTpoab pe3ynbraroB 00yueHus: B COOTBETCTBUU C JaHHON 00pa3oBaTeIbHOM
POrpaMMoOil MPOBOIUTCS B pOpME MUCbMEHHBIX U IKCIIEPUMEHTAIbHBIX paboT, MpeAnoIaraeTcs
IIPOBEACHUE MPOMEXYTOYHON U UTOTOBOM aTTECTALlUH.

[MTAKET OHEHOUYHBIX MATEPUAJIOB 1 KPUTEPUU OLIEHMBAHUA 110

[MPEAMETY «BUOJIOT US»
KoHTpoJibHbIe H3MePUTEIbHbIE MATEPUAJIBI

[Tpu opranu3zaiuy TEKYyIEro KOHTPOIIS YCIIEBAEMOCTH 00YYArOIINXCS CIEyeT YUUTHIBATh
tpeboBanust PI'OC OO0 k cucTeme OLEHKHU JOCTHKEHUS IIIaHupyeMbIx pe3yabratoB OOII,
KOTOpasi TOJDKHA MPeyCcMaTpUBaTh UCIIOJIb30BaHUE Pa3HOOOPa3HBIX METOZOB M ()OpM, B3aUMHO
JOTIOJTHSIONINX APYT IpyTra (CTaHAapTU3UPOBAHHBIC MUCHBMEHHBIE U YCTHBIC PAOOTHI, MPOEKTHI,
MpaKTUYECKHE U TaOOpaTOpHBIE pabOThI, TBOPUYECKUE PAOOTHI, CAMOAHAIN3 U CAMOOIICHKA,
HaOII0IEHUE, UCTIBITAHUS U UHOE).

Br160p yka3aHHBIX HIKE TUIIOB U TIPUMEPOB KOHTPOJIBHBIX H3MEPUTEIHHBIX MaTEPHATIOB
00yCIIOBJICH MEJarornyecKoil 1 METOINYECKOM 11e71ec000pa3HOCThIO, C YUETOM MPEIMETHBIX
ocobeHHoCTeH Kypcea.

TecTsl 1 3amanus pa3padoTansl B cooTBeTcTBHH ¢ popmarom EI'D u 'NA, uto nmo3Bosser
JaKe B paMKaxX YCBOCHHMSI MPAKTUYECKOM YacTH MPOrpaMMbl OTpabaThIBaTh 00IIEyYeOHbIE U
IpeIMETHbIEC 3HAaHUS U YMEHHUSI.



[lepeueHb OLIEHOYHBIX MPOLEAYP JOJKEH ObITh ONTUMAIBHBIM U JOCTATOUHBIM IS
OTIpe/IeIICHUs] YPOBHSI IOCTIKEHUST 00yJaIONTUMUCS MPEAMETHBIX U METAPEIMETHBIX
pe3ynbpraToB. PuKcalus pe3yabTaTOB TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00Yy4arOIUXCs
OCYIIIECTBIISICTCS B COOTBETCTBUH C MIPUHITON B 00pa30BaTEILHON OpraHU3allii CHCTEMOMN
OLICHUBAHUS.

IIpensioxkeHHbIe TUIILI M IPUMEPHI 3aaHMI:

* OPUEHTHUPYIOT YUUTENS B JMANa30He KOHTPOJIbHBIX U3MEPUTENbHBIX MAaTEPUAJIOB IO KypCy,
IIOMOTAIOT pa3HOOOPa3UTh 3alaHMsI TPEHUPOBOUHOI'O, KOHTPOJIBHOT'O U JOIOJIHUTEIBHOTO
MOJyJIeH, KaKk MHTEPaKTUBHOTO BHIC0-YPOKa, TaK ¥ TPAIAUIIIOHHOTO YPOKa B paMKax
KJIACCHOYPOYHOM CUCTEMBI;

* YUUTBIBAIOT BO3MOKHOCTH YCBOCHHS MaTepHalia, ¢ TOYKH 3peHus ero auddepenunanym s
Pa3IMYHBIX KaTEropuii 00Y4aroNnXcs, pa3HOTO YPOBHS N3YUEHHS IIPEIMETA, BO3PACTHBIX
0CO0EHHOCTEHM MJIaIIINX IKOJBbHUKOB, 8 TAK)KE€ MOTHBALIMOHHOTO U IICUX03MOLIMOHAIIBHOTO
KOMIIOHEHTOB YPOKOB;

* [I03BOJISAIIOT OTPa0AThIBaTh HABBIKM, 3aKPEIIATH [10JyYSHHbIE 3HAHUS U KOHTPOJIUPOBATh
pe3yibTaThl 00yYeHHs], Kak B XOJ€ KaX/10T0 YpOKa, TaK U B paMKaX UTOIOBOT'O ypoKa I10
Martepuany pazaena. Cnenuduueckoin popmoit KOHTPOIIS sBIsieTCs padoTa ¢ mprudopamu,
nabopaTopHbIM 000pya0BaHKuEM, MoAeNIAMU. OCHOBHAS 1€JIb 3TUX MTPOBEPOUYHBIX PabOT:
OTIpeieIeHNe YPOBHS Pa3BUTHUSI YMEHHI MIKOJIBHUKOB pabOTaTh ¢ 000PYAOBaHUEM U TIPOBOJIHUTH
HKCIIEPUMEHTAIBHBIE NCCIICAOBAHMS, TUIAHUPOBATh HAOIIOACHUE HITH OTIBIT, BECTH
CaMOCTOSITENILHO MTPAKTUYECKYIO pa0boTy. 3aJaHHe MOXKET CUMTATHCS BBHITIOJTHEHHBIM, €CITH
3aMMCaHHbIN/BBIOPAHHBIN OTBET COBIAJAET C BEPHBIM OTBETOM. 3a/1aHUsI MOT'YT OILIEHUBAThCS KaK
1 6amnom, Tak ¥ OOJIBIINM KOJTUYECTBOM B 3aBUCMOCTH OT YPOBHS CII0KHOCTH 33J1aHHUs, OT
KOJINYECTBA BBE/IEHHBIX/BBIOPAHHBIX OTBETOB, OT TUIIA 3a/IaHMS.

Hopmsl o11eHOK 32 Bce BHJIBI TPOBEPOUHBIX pabOT

«5» — ypOBEHb BBITIOJIHEHUS TPEOOBAaHHUI 3HAYNUTENFHO BHIIIE YAOBICTBOPUTEIBHOTO:

* OTCYTCTBHE OIMIMOOK, KaK 10 TEKYIIEMY, TaK U TI0 PEABAYIeMYy yaeOHOMY MaTepHaiy;

* He OoJiee OHOTO HEJOYETA.

«4» — ypOBEHb BBITIOJIHEHUS TPEOOBAHUI1 BHIIIE YIOBICTBOPUTEIHEHOTO:

* Hanuuue 2—3 omnOoK Uil 4—6 HeloUETOB MO TeKyLIeMy Y4eOHOMY MaTepuay;

* He Oostee 2 omMOOK UK 4 HEZJOYETOB 110 MPONUJCHHOMY MaTepuay;

* HCIOJIb30BaHNE HEPAIIMOHATBLHBIX TPUEMOB pellIeHHsI yueOHO 3a1aun.

«3» — J10CTaTOYHBII MUHUMAJIbHBIA YPOBEHB BBIITOJHEHUS TPEOOBAaHUH, PEIBSBIAEMBIX K
KOHKpETHOH pabore:

* He Oonee 4—6 ommOok win 10 HeAOYETOB MO TEKyIIEeMY y4eOHOMY MaTepHainy;

* He Oonee 3—35 ommOOK WM He 6osiee 8§ HETOUETOB M0 NPOHACHHOMY yueOHOMY MaTepHaly.
«2» — YpOBEHb BBITIOJTHEHUS TPEOOBAHHUI HUXKE YIOBIETBOPUTEIEHOTO:

* HannuKe Oosee 6 omuOoK win 10 HeOYETOB M0 TEKYIIEMY MaTepHay;

* Oosiee 5 ommOOK MM Gosiee 8 HEOUETOB MO MPOIIEHHOMY MaTepHaiy.



BBenenue — 3 4

P. 1. Pactenus — npon3BOAUTENN OPraHUYECKOro BellecTBa — 12 u.
P.2. )KuBOTHBIE — TOTpEOHUTENN OPraHUIECKOT0 BemecTBa — 13 4.
P.3. bakrepuu, rpulbI — pa3pymuTeau OpraHuIecKoro BeniecTsa. JInmaiHuk — 5 4.

O0600611eHue — 1 4.

TemaTtuueckoe IIAHUPOBAHUC

Ne | Tema Conepxxanue IleneBas yctanoBka | Komnu | OcHOBHBIE BUJIBI JesiTENbHOCTH | Mcnonb3oBaHue
1/ ypoKa €CTBO | OOyJarommxcs Ha obopynoBauus/20P
i YacoB | YPOKe/BHEYPOUHOM 3aHITHH
Pacrenus — mpou3BoIUTENIN OPraHUYECKOIO BEIIECTBA
1 | [lopuapctBo OO61as xapakTepUCTHKa. N3yuuts ctpoenue | 1 OO01as xapakTepUCTHKA. Muxkpockon
Hacrosme CrpoeHnue, pa3sMHOXKEHHE 1 pa3MHOXEHUE CtpoeHue, pa3MHOXKEHHE 1 (poBOH,
BOJIOPOCIIH. Bojiopociieit. PasnooOpaszue BOJIOPOCIIEH Bojiopocieit. PaznooOpasue MHKpPOIPENapaThl.
[Toxumaperso Bogopociei. OTaensl: Bojpopocineit. Otaenst: 3enéusle, | (OgHOKIETOUHAS
barpstnku. Ponb 3enénnie, Kpacusie, byprie Kpacusie, bypsie Bogopocnu. BOJIOPOCIIb —
BOJIOPOCIIEN B BOJOPOCIIH. 3HAYEHUE 3HaueHHe BOJOPOCIEH B XJIAMUIOMOHA/1a)
BOJHBIX BOJIOPOCIIEN B IIPUPOJIE. npupoae. Mcnonp3oBanue
skocucremax. JI/p | Mcnonb3oBanue Bogopocieit BOJIOPOCIIEH YEIOBEKOM https://resh.edu.ru/
1. "Uzyuenue YEJI0BEKOM
OJIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BOZOpOCHEH"
2 Otnen MoxoBuanble, xapakTepHble | M3yuuth ctpoenue | 1 CpaBHMBATh IIPEACTABUTENIECH Mukpockon
MoxoBuaHBIE. 4yepThl cTpoeHus. Kiaccsr: Y pa3MHOXEHUE Pa3IMYHBIX TPYII PACTEHUI 1 (poBOH,
Pons MxoB B [Teu€nounuku n MXOB oTJIeNa, AeNaTh BBIBOJIBI. MUKpOTpenaparsl.
o0pazoBaHUH JIucrocrebenbHbIE, UX Ha3piBaTh cyiiecTBeHHbBIE
OO0JIOTHBIX OTJIMYHUTENILHBIC YSPTHI. npu3Haku MXxoB. PacnioznaBate | https://resh.edu.ru/
skocuctem JI/p 2. Pasmuoxenue (Oecrionoe u MpEICTaBUTENENH MOXOBHIHBIX
«CTtpoeHue MO0JIOBOE) M PA3BUTHE Ha PUCYHKaX, repOapHbIX



https://resh.edu.ru/
https://resh.edu.ru/

3CJICHOI'O MXa

MOXOBHUIHBIX. MOXOBUIHBIE

Marcpuraiax, XUBbIX 00BEKTax.

KYKYIIKAH KaK CIIOPOBBIC PacTEHUSI. Boiienste npusHaKku
JeH» 3Ha4yeHue MXOB B IIPUPOJIE U IIPUHAJICKHOCTH MOXOBUHBIX
KU3HH YeJIOBEKa. K BBICIIIM CITIOPOBBIM
JlaGopaTtopHnas pabora 3. pacTeHusM. XapaKTepru30BaTh
«V3yvyeHue BHELIHETO MPOIECChl Pa3MHOXKEHUS U
CTPOEHUSI MOXOBUHBIX pa3BUTHS MOXOBHUJIHBIX, UX
pacteHuii» 0c00eHHOCTH. Y CTaHABIMBAThH
B3aUMOCBS3b CTPOCHHSI MXOB U
HX BO3JCHCTBUS Ha CpEAY
obutanus. CpaBHUBATh BHELIHEE
CTPOEHHE 3EIEHOT0 MXa
(KyKyILIKHUHA JTbHA) U 6€TI0ro Mxa
(carnyma), oTMeuaTh BX
CXOJICTBO U pa3IMyusl.
@OuKCHPOBATH PE3yIbTATHI
uccnenoBanuii. Cobmaronath
npaBmiia paboThl B KaOMHETE,
oOparteHus ¢ 1ab0paTOPHBIM
000pyI0BaHNEM
Otnen OO1m1as xapakTepuCTHKa N3yuuth 0011y10 BoIsBiATE 00111K€ YepThI Pabota ¢ repOapHbIM
['onocemeHHbIe. rOJIOCEMEHHBIX. Paccernenne | XapakTepuCTHKY CTPOCHUS ¥ Pa3BUTHSI CEMEHHBIX | MaTepUaIoM
Ponp rOJIOCEMEHHBIX 110 rOJIOCEMEHHBIX pactenuii. OcBauBaTh MPUEMBI
TOJIOCEMEHHBIX B MOBEPXHOCTU 3€MJIH. pacTeHui paboTHI ¢ onpeAenTuTeNIeM

3KOCHUCTEME TalTu
JIp. 4. «Ctpoenue
MOOEroB XBONHBIX
pacTeHui»

JI/p 5.«Ctpoenue
MYKCKHX,
YKEHCKHUX IIUIIEK U
CEMSIH COCHBI
OOBLIKHOBEHHO

OO0pa3oBaHue CeMSH Kak
CBUJIETEIILCTBO OoJIee
BBICOKOTO YPOBHS Pa3BUTHS
TOJIOCEMCHHBIX I10
CPaBHEHHIO CO CTIOPOBHIMHU.
Oco0OeHHOCTH CTPOEHUS U
pa3BUTHUS TIPEJICTABUTENCH
Kiacca XBouHbIe. ['o10-
CEMEHHBIE HA TEPPUTOPUU

pactenuii. CpaBHUBAaTh
CTPOEHHE CIIOPHI U CEMEHHU.
XapakTepru30BaTh MPOLECCHI
Pa3MHOXKEHHUS U Pa3BUTHS
TOJIOCEMEHHBIX.
[IporHo3upoBath NocaeACTBUS
HEpaLMOHAIBHOH 1EATEIbHOCTH
yeloBeKa JJis KU3HU
rojoceMeHHbIX. Mcnonbs3oBaTh




Poccun. Ux 3HaueHue B
MPUPOJIE U )KU3HU YeJIOBEKa

WH(pOPMaITMOHHBIE PECYPCHI IJIS
IIOATOTOBKH HpCBCHTaL{I/II/I
MPOEKTa O 3HAYCHUH XBOWHBIX
necoB Poccun

Otnen
[TokpsITOCEMEHHBIE
nim 1{BeTKOBEIE.
Ponb
MTOKPBITOCEMEHHBIX
B Pa3BUTHHU
3emIiesIenus

Jl/p 6. «IIpu3Haku
OJIHOJOJIBHBIX U
JIBY/IOJIBHBIX
pacTeHui»

OO0m1as XxapaKTepUCTHKA.
CewmeiicTBa: Po3onBerHsie,
MOTEIITEKOBEIE,
Kpecronsernsie,
ITacnénosrle,
C10>XHOLIBETHBIE.
OTnuyuTeNHbIC TPU3HAKU
ceMelcTB. 3HaUYeHUE B

MpupoAC U XU3HHU YCJIOBCKA.

CebCKOX03SIUCTBEHHBIE
KYJBTYPbI

N3yuuts 0011yIO
XapaKTEPUCTUKY
CEMEMCTB Kiacca
JBylOIBHBIE.

BbiaensTe OCHOBHBIE TPU3HAKU
Kinacca JIByZ0JIbHBIE.
OnuchIBaTh OTIIMYUTEIBHBIE
IIPU3HAKU CEMENCTB KJlacca.
Pacno3naBate npeacraBuTenen
CEMEHCTB Ha PUCYHKAX,
repOapHbIX MaTepuaiax,
HaATYpaJbHBIX O0BEKTAX.
[IpuMeHsaTh mpuéMbl pabOTHI ¢
ONPEIIEIUTEIIEM PACTEHUN.
Hcnonb3oBars
WH(POPMAIIMOHHBIE PECYPCHI IS
MIOATOTOBKH ITPE3EHTALINH
MPOEKTa O POJIU PACTEHU
KJj1acca /[BynonbHbIE B IpUpoe
1 )KM3HU YeJI0BEKa

Pa6ota c repbapHbIM
MaTepHaiIoM

https://resh.edu.ru/
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CewmeiicTBa kmacca | OOmmas xapakTepuCTHKA. N3yuuts 0011yIO 1 Brinensats mpu3Haku Kiacca Pabota c repbapHbM
OnHonoNIBHBIE CewmelicTBa: JIunelinsle, XapaKTEPUCTUKY OpnnHononpHeie. OnpenensTh MaTepuaioM
JlykoBsle, 351aKH. CEeMENCTB KJlacca MIPU3HAKU JIEJICHHS] KJIACCOB
OtnuuutenbHble npu3Haku. | OHOAONbHBIE.. JIBynonbHble 1 OHOI0JIbHBIE
3HayeHue B IPUpPoOJIe Ha cemelicTBa. OnuchHIBaTh
XapaKTepHbIE YEPThI CEMENCTB
kyacca OIHOIOJIBHBIE.
[TpumensTh npuéMbl paboThI €
OIIpeIeIUTENIEM PACTCHUH.
[IpuBOUTE IPUMEPHI
OXPaHsE€MbIX BUJIOB.
Hcnons3oBars
MH(pOPMAaLMOHHbIE PECYpPChI IS
[IO/ATOTOBKH MPE3EHTAIUH
IIPOEKTa O MPAKTHYECKOM
HCIIOJIb30BAHUM PACTEHUN
cemericrBa OHOOONBHEIE, O
3HAYEHUH 3J1aKOB IS )KUBBIX
OpPraHHU3MOB
JXKuBOoTHBIE — MOTPEOUTENTN OPraHUYECKOTO BEILIECTBA
Oo6mas Cpena oburanus, Jatb o0mryto 1 BrIsBIATE XapakTepHbIe Muxkpockon
XapaKTepUCTHKA KU3ZHEJEATENIbHOCTD XapaKTepUCTUKY MIPU3HAKU O/ILIAPCTBA 1 (poBOH,
Mo/ILlapcTBa capkoJoBbIX Ha npumepe | [Ipocreiimmum, Ha [Ipocreiimue, nnu MUKpOIpenaparbl
[Ipocreitmmue. aMEOBI-TIpOTES. npumepe Tuma OnHOKIETOUYHBIE, THIIA (ame0a, aBrIICHA
JIaGoparopHas pabota | PaznooOpazue CapKOXTyTHKOBBIE. Capko/J10BbI€ U )KTYTUKOHOCIIB | 3esieHast, UHPY30pHs
7. capkoaoBbsix Cpena Ha mpumepe Ha ¢oTtorpadusx. Tydenbka)
«CtpoeHue n o0uTaHusA, CTPOCHHUE U IBIJIEHBI 3€JIEHOU VYcTaHaBnIMBaTh B3aUMOCBSI3b
NepeBIKEHUE nepeIBIKEHIE Ha oKazarb cTpoenus u GpyHKIMI opranu3ma | https://resh.edu.ru/
uHpYy30pUU- IIPUMEpPE 3BIIICHBI B3alMOCBS3b Ha npumepe aMEOBI-TIpoTesl.
Ty(QeIbKu» 3enéHol. Xapakrep CTpOEHHE U O60CHOBBIBATH POJIb

8. «CpaBHHTENbHAS

MMUTaHU, €T0

XapaKTCpa NUTAHUA

MPOCTEUIINX B SKOCUCTEMAX.
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XapaKTePUCTHKA
OAHOKJIECTOYHBIX
OpPTraHU3MOBY

3aBUCHUMOCTH OT YCJIOBHI
cpensl. [Ipixanue,
BbIJICJICHHE U
pasmHosxenue. Coueranue
MPU3HAKOB )KUBOTHOTO U
pacTeHus y 3BIJICHbI
3enéHoi. PazHooOpasue
KT'YTUKOHOCIICB

OT YCJIOBHIA
OKpYyKaroleun
Cpensl

YMenue padboTtath ¢
71a00paTOpPHBIM 000PYIOBaHHEM,
YBEITMYHUTEIbHBIMU IPUOOPAMH.

Tun Kumeyno-
nosioctHble. CTpoeHue
U J)KU3HEEATeIbHOCTD

OO01ue YepThl CTPOCHHMS.
I'mapa — oguHOYHBIM
nosn. Cpena ooutanus,
BHEIIIHEE U BHYTPECHHEE
crpoenue. OCOOCHHOCTH
JKU3HEACATSIBHOCTH,
YPOBEHb OpraHU3aLUH B
CpPaBHEHUHU C
MIPOCTEUILINMU

W3yuutsb cTpoeHue
u
KUZHEJEATEIIbHOCTD
KHIIIEYHOTIOJIOCTHBI
X Ha IpuUMepe
THJIPBI, BBIICITATH
OCHOBHBIE YEPTHI
YCIIOKHEHHUS
OpTraHHU3aINH 110
CpaBHEHHIO C

OnuceIBaTh OCHOBHBIE PU3HAKU
nojuapcTea MHOTOKJIETOUHBIE.
HaspiBath npeacraButeneil Tuna
KHIIIEYHOIIOJIOCTHBIX. BeIIensTh
o01111e 4epThl CTPOCHMSL.
OOBsCHATH Ha IPUMEPE HATTUUHE
JTY4€BOH CUMMETpUH Y
KHIIIEYHOIIOJIOCTHBIX.
XapakTepu30BaTh NPU3HAKU
0oJiee CI0KHOW OpraHu3aluyu B

Mukpockorn

U pOBOIA,
MHUKpOIIpenaparsl.
(BHYTpEHHEE CTPOCHHE
THPBHI)

https://resh.edu.ru/

MPOCTEUIIUMH. CpPaBHEHUU C MPOCTEUILIUMU
Tun Konbuatsie Mecra oburanus, N3yunth Pacno3naBath npencraBuresnen Muxpockon
YEPBHU. CTPOEHHE U 0COOEHHOCTH KJIacca Ha PUCYHKaXx, U (poBOH,
KU3HEICSTEIIBHOCTD YCIIOKHEHUS B (dotorpadusx. XapakTepuzoBarh | 1JaDOpaTOpHOE
CHUCTEM BHYTPEHHUX CTPOECHUHU YEPTHI YCIOKHEHUSI CTPOCHUS o0opynoBaHUE.
OpraHoB. YpOBHHU KOJIbYATBIX YepBEil CHUCTEM BHYTPEHHHUX OPTaHOB. DNEeKTPOHHBIE
OpraHu3allii OPraHoB Kak Ooiee dopmyaupoBaTh BBIBOJ 00 TaOJIUIIBI
YyBCTB BBICOKOOpPTaHU30Ba YPOBHE CTPOCHHS OPTaHOB

CBOOOTHOXKHUBYIIUX
KOJIbYaThIX YepBEU U
Napa3uTHUYECKUX KPYTIIBIX
yepBen

JlaGopatopHnas pabora 9.
«BHemnee ctpoeHne
JI0KJIEBOT'O YEPBS], €0

HHOH TpYIIIBI 10
CPAaBHEHHIO C
IIJIOCKUMH U
KpYyTJIBIMHU
YEPBIMU.

YYBCTB
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nepeIBIKEHHE,
pa3apakuMOCTb.
JlaGopaTtopHnas pa6ora 10
(110 yCMOTpEHUIO
YUHUTEIIA)

«BHyTpeHHee cTpoeHue
JIOXKJICBOTO YEPBSI».

9 | Tun Mommocku Cpena oburanus, N3yunth Paznuuars 1 onpenensars [udposoii
BHEIIIHEE CTPOCHHE Ha 0COOEHHOCTH JIByCTBOPYATBIX MOJIJIFOCKOB Ha | MUKPOCKOII,
npumepe 6e33y0KH. CTPOCHHS KJlacca pucyHkax, ¢pororpadusx, naboparopHoe
Crpoenue u pyHKIUU JIBycTBOpUaTHIE HaTypaJbHBIX O0BEKTAX. 00opyZ0BaHHeE.
CHUCTEM BHYTPEHHUX MOJUIIOCKH OOBbsCHATH B3aUMOCBSI3b 00pa3a | Bnaxknble npenapartsl,
opranoB. OCoOEHHOCTH XKHU3HU U 0COOEHHOCTEH KOJIJICKI[UY PAKOBUH
pa3MHOXEHUS CTPOEHUS IBYCTBOPYATHIX MOJLUTIOCKOB.

u pa3zutus. Ponb B MOJUTIOCKOB. XapaKkTepu30BaTh | DJIEKTPOHHBIE
NpUPOIC U 3HAUCHHE IS YepTHI MPUCTIOCOOTIEHHOCTH TaOITUIIBI
4eJI0BeKa. MOJUTIOCKOB K CpeJie 0OUTaHMUs.
JlaboparopHas padota 11. ®opMyIHpOBaTh BBIBOJ O POJIU
«BuemHee cTpoeHue JIBYCTBOPYATHIX MOJIJTFOCKOB B
PaKOBHH MPECHOBOIHBIX H BOJIHBIX
MOPCKHUX MOJUTFOCKOB 9KOCHUCTEMAX, B KU3HU
YeJI0BeKa. Y CTaHaBJIMBATh
CXOJICTBO U Pa3IUyus B
CTPOCHUH PAaKOBHH MOJUTIOCKOB.
Cobnronats npaBuia paboThl B
KabuHeTe, 00paIeHus ¢
1a00paTOpHBIM 000pYIOBAHUEM
10 | Tun YUnenucronorue. | OOIIas XapakKTepUCTHKA, | BBISBHTH OCHOBHBIE BrisBnAThs XapakTepHbie ['epGapnbIif MaTepuan

Kiacc Hacekomble 0COOCHHOCTH BHEIIIHETO XapakTepHbIE MPU3HAKU HACEKOMBIX, — CTpOEHUE
ctpoenus. Pasnoobpaszue | nmpusHaku ONKUCHIBATH UX MPH BBIOJIHEHUN | HACEKOMOTO, TUIIbI
POTOBBIX OPraHOB. HAaCEKOMBIX. n1abopaTopHOil paboTHI. pa3BUTHSL.
Crpoenue u GyHKIIUA N3yunts TUTIBI YcraHnaBnvBaTh B3aUMOCBS3b
CHCTEM BHYTPEHHHX pa3BUTHS BHYTPEHHETO CTPOEHUS U




oprasoB. PazMHOXcHHUE. HACEKOMBIX IIPOLIECCOB JKU3HEEATEIbHOCTH
Pa3BuTHE ¢ HENOIHBIM HacekoMbIX. Habmoars,
npeBpanieHueM. [ pynbl (bukcupoBaTh pe3yiabTaThl
HaceKoMbIX. Pa3Burue ¢ HAOJIIOIEHNH, 1eNIaTh BHIBOIEL.
IIOJIHBIM IIPEBPALLEHUEM. Cobnronate npasuiia paboThl B
I'pymnmier HacekoMbix. Ponb KaOuHeTe, oOpaleHus ¢
KQKIOU CTaJluH Pa3BUTUSA 1a00paTOpHBIM 000PYIOBAHUEM.
HACEKOMBIX XapakTepu30BaTh TUIIbI
JlaGopatopHas pabora 12. pa3BUTHS HACEKOMBIX.
«BHemnee cTtpoenue OOBACHATD IPUHLIMIIBI
HAcCEKOMOI0» KJ1acCU()UKALMU HACEKOMBIX.
VYcraHaBiuBaTh
CUCTEMATUYECKYIO
MIPUHA/IIEKHOCTh HACEKOMBIX.
BrisaBnaTh paznnuvs B pa3BUTHH
HACEKOMBIX C ITOJIHBIM U
HENOJIHBIM IIPEBPALEHUEM
11 | Tun Xoppaossle. OcoOenHoctu BHeniHero | M3yuursb XapakTepu3oBaTh 0COOCHHOCTH | BriaskHble npenapatsl
ITo3BOHOUHEIE CTPOEHHUSI, CBSI3aHHBIE C 0COOEHHOCTH BHEIIIHETO CTPOEHHs PhIO B «Pb10B1». Moniens —
xuBoTHbIE. Hanknacc | oOutaHuem B BoJeE. BHEIIHETO CBSI3M CO cpefioi OOUTaHUs. CKEJIET PbIObI
PbIOBI. Crpoenue u GyHKIUU CTpOEHHUH, OcBauBatb npuémbl paboThI C

KOHe4yHocTel. Opranbl
OOKOBOM JIMHUU, OPTAHBI
ClIyXa, paBHOBECHS.
OnopHo-/BUTaTENbHAS
cucrema. Ckener
HEMapHbIX U MapHBIX
IJ1aBHU-KOB. CKkener
T'OJIOBBI, CKEJIET 5Kaop.
Oco0OeHHOCTH CTPOEHUS U
byHKLIUH cucTeM
BHYTPEHHUX OPTaHOB.
UYepTs! O0J1€€ BHICOKOTO

CBsI3aHHBIC C
0o0uTaHHEM B BOAC

OTIPEICITUTEIIEM KHUBOTHBIX.
BrIsBnsTE UepTHI
MIPUCTIOCOOTIEHHOCTH
BHYTPEHHETO CTPOCHHSI PBIO K
oOuTtauuro B Boae. Habmromare u
OIHCHIBAThH BHEIIIHEE CTPOCHHE U
0COOEHHOCTH TEepEABHKEHUS
PBIO B XOI€ BBHITTOTHEHUS
nabopaTopHOH pabOTHI.
Cobmro1aTh MpaBuiia MOBEICHUS
B KaOWHETE, 0OpaIeHus ¢
71a00paTOPHBIM 000PYTOBAHHUEM.

https://resh.edu.ru/
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YPOBHsI OPTaHHU3AIIUN PHIO
110 CPABHEHUIO C
JIAHIIETHUKOM.
JlaboparopHas paboTa
«BHemHee cTpoeHue u
0COOEHHOCTH
TIEPEABIKEHUS PHIOBD»
Jl/p 13. «Buytpennee
CTPOCHUE PHIOBI»

YcTaHaBnuBaTh B3aUMOCBSI3b
CTPOEHUS OTAETBHBIX YacTeH
cKeJeTa poI0 ¥ uX (PyHKITHI.
BEIsSBISATE XapaKTepHBIE YEPThI
CTPOCHHS CUCTEM BHYTPEHHUX
opranoB. CpaBHUBaTh
0COOCHHOCTH CTPOCHUS U
(yHKIIUIH BHYTPECHHUX OPTaHOB
PBIO U TAaHIIETHHKA.
XapakTepru30BaTh YEPThI
YCIIO’KHEHUSI OpPTraHU3aIH PHIO

12 | Knacc 3emHOBOHBIE | XapaKTEpPHBIC YEPTHI N3yunts 4epThl VYcraHaBiIMBaTh B3aMMOCBS3b Bitaxxnble npenapatsl
CTPOEHHS CUCTEM CTPOEHHS CUCTEM CTPOEHHS OPTaHOB U CUCTEM «3EMHOBOJHBIE»
BHYTPEHHUX OpraHOB BHYTPEHHUX OpraHoB ¢ MX QYHKIUAMH H
36MHOBOJHBIX I10 OpraHoB cpenoit oouranusi. CpaBHUBATb,
CPaBHEHUIO C KOCTHBIMU 3€MHOBO/IHBIX 110 000011aTh HTHPOPMALHUIO O
pbr6amu. CxoacTBO CPAaBHEHHIO C CTPOEHUH BHYTPEHHHUX OPTaHOB
CTPOEHHUsI BHYTPEHHUX KOCTHBIMHU pbIOaMHU am¢ubuii u psId, nenath
OpraHoOB 36MHOBOJIHBIX U BBIBOJIbL. OIIpeensiTh YepThl
pBIO 0oJiee BEICOKOM OpraHu3aluu
36MHOBO/IHBIX 10 CPAaBHEHUIO C
priOamMu
13 | Knacc CxoncTBO M paznuuus N3y4nTthb 4epTsl VYcraHaBnMBaTh B3aUMOCBSI3b Brnaxxnsle npenapartsl
MIPECMBIKAOIIUECS CTPOEHHS CUCTEM CTPOEHHS CUCTEM CTpOEHHS BHYTPEHHUX opraHoB | «IIpecMbikaromiuecs»

BHYTPEHHUX OPTaHOB Ipe-
CMBIKAIOIINXCS U
36MHOBOJIHBIX. UepThl
MIPUCTIOCOOTICHHOCTH
MIPECMBIKAIOIIUXCS K
JKW3HU Ha CyIIIE.
PazmHoxenue u
pa3BHUTHE. 3aBUCUMOCTh
r0JIOBOT0 KU3HEHHOTO

BHYTPEHHUX
OpraHoB
MPECMBIKAIOIIUXCS
110 CPaBHEHUIO C
3€MHOBO/IHBIMH.

U CUCTEM OPraHOB PENTHINH, UX
GbyHKIUH U cpeibl OOUTaHMUS.
BrusBiATe uepthl Oosiee
BBICOKOM OpraHU3aIiu
MIPECMBIKAIOIINXCS 110
CPaBHEHUIO C 36MHOBOJHBIMHU.
XapakTepru30BaTh MPOLECCHI
Pa3MHOXKEHHUS U Pa3BUTHUS
JETEHBIIIEH Y




LUKJIA OT TEMIIEPATYPHBIX
YCJIOBUU

MIPECMBIKAFOIIAXCSI.
Hcnonp3oBarh
WH(GOPMAITMOHHBIE PECYPCHI JUIS
MOATOTOBKH MTPE3EHTAINH
IIPOEKTAa O F'OJIOBOM KHU3HECHHOM
[UKJIE PENITUIINA, 3a00T€ O
ITOTOMCTBE

14

Kunacc IlTuugr.

B3aumocBs3b BHEIHETO
CTPOCHHUS U
MPUCTIOCOOJICHHOCTH ITHII
K noJi€ry. Tumel nepees u
ux ¢pyHKImA. YepTs
CXOJICTBA U Pa3INyus
MOKPOBOB NTHI] U
PENTHIINMA.

JlabopaTtopHas pabora 14.
«BHemHee cTpoeHue
ntuibl. CTpoeHue
nepseB» M3menenus
CTPOCHHUSI CKeJIeTa MTHI] B
CBSI3U C
MPUCTIOCOOICHHOCTHIO K
nonéry. Oco6eHHOCTH
CTPOCHUSI MYCKYJIaTyphl U
e€ pynkuun. [IpuanHel
cpacTaHus OTJIETbHBIX
KOCTEH CKeJjIeTa IITHII.
JlabopaTtopHnas pabora 15.
«CTpoeHue ckenera
TITHLIBD

N3yuuts
B3alMOCBS3b
BHEIIHETO CTPOEHUs
u
IIPUCTIOCOOTIEHHOCT
U IITULL K TTONETY

XapaxkTepr30BaTh 0COOCHHOCTH
BHEIITHETO CTPOCHHMS MITHII B
CBsI3HU C UX

HpI/ICHOCO6J'IeHHOCTLIO K HOHéTy.

OOBSCHATH CTPOEHUE U
(yHKLIMU TIEphEBOro MOKPOBa
Teja NTUL. Y CTAHABIMBATh
YepThl CXOJICTBA U PA3IUUUs
MOKPOBOB ITHII ¥ PEITHIIHA.
W3yyaTh 1 onuckIBaTh
0COOEHHOCTH BHEIIIHETO
CTPOEHUS NTHUI B XOJI€
BBITIOJTHEHUS JTA0OPATOPHOM
pabotel. Cobmroaate npaBuiia
paboTel B KaOuHeTe, 0OpaleHust
¢ 1abopaTOPHBIM
o0opyroBaHuEM

Uyueno Iltuusl, 1epbs
HTHILIBI,
MUKpOTMpenaparhbl
«Ilepbs nTuL», ckener
royosi.




15 | Knacc Oco0eHHOCTH CTPOCHUS N3yuuts ckener u 1 OnuceIBaTh XapakTEepPHBIC Braxxubie npemapatsl
Minekonuraromue. OTIOPHO-/IBUTaTEIbHON BHYTpEHHEE OCOOCHHOCTH CTPOCHHUS U «Kponuky, ckener
CUCTEMBI. YPOBEHb CTpOEcHHE (yHKIUI OMOPHO-IBUTATENIbHON | MIIEKOITUTAIOIIETO
OpraHu3aIy HEPBHOU MJIEKOMTUTAIOIIHNX CUCTEMBI, UCTIOJB3Ys IPUMEPHI
CUCTEMBI 10 CPABHEHHUIO C KUBOTHBIX Pa3HbIX CPe.l
JPYTHUMH [TO3BOHOYHBIMH. oburanus. [IpoBoauTh
XapakTepHbIE YepThI HaOI0IeHUs. U PUKCUPOBATH UX
CTPOCHUS pe3ybTaThl B XOJ€ BBIMOTHEHUS
MUIIeBapUTETHHON n1abopaTopHOil paboTHI.
CUCTEMBI KOTIBITHBIX U XapakTepu3oBaTh 0OCOOCHHOCTH
TPBI3YHOB. Y CIIO)KHEHUE CTPOCHHS CUCTEM BHYTPEHHUX
CTpPOCHUS U PYHKITUI OpraHOB MJICKOMUTAIOIIUX 11O
BHYTPEHHUX OPraHOB. CPaBHEHHUIO C PENITUIUSMHU.
JlaGopatopHas paborta 16. AprymMeHTHpOBaTh BHIBOJBI O
«CTpoeHue ckenera IPOrPECCUBHOM Pa3BUTUHU
MJICKOTTATAIOIIIHNX miekonuTaromux. Codmonars
npaBuiIa paboThl B KaOMHETE,
oOpaiiieHus ¢ 1ab0paTOpHBIM
000pyoBaHHEM
Bakrepuu, rpudbI — pa3pyIIuTeI OPraHMuecKoro BemecTa. JInmaiHuku
16 | Crpoenue u bakrepumn: ctpoenue u XapakTeprus3oBaTh 2 OmnuceIBaTh pa3HOOOpa3HbIC PaccmarpuBanue
KU3ZHEIEITEIbHOCTh KU3HEACSITEIbHOCTb. 0COOCHHOCTH (hopMbI OaKTepUAIBHBIX KIETOK | OaKTepuil Ha TOTOBBIX
OakTepuil. 3HaUCHUE bakrepun — CTpOEHHUs OaKTEPHil. Ha pUCYHKE y4yeOHUKa. MHKpOIpenaparax ¢
OaxkTepuil B IpUpoJie | MPUMUTUBHBIE Paznuyath noHsATHS: UCIOJIb30BaHHUEM
Y KU3HH YEJIOBEKa OJTHOKJIETOYHBIC «aBTOTPOGBI», «TETEPOTPOPBI», | MUKPOCKOIMA.

opranusmsl. CTpoeHue
Oaktepuii. PasmHOXKeHUE
OakTepuii JeneHneM
KJIETKU Ha/iBoe. bakTepuun
KaK camasi JpeBHSS
rpymnmna OpraHu3MOB.
IIpoueccsl
KU3ZHENIEATEIIbHOCTH

«IPOKAPUOTHDY, «IYKAPUOTHI.
XapakTepru30BaTh MPOIECCHI
KU3HEJEATEIIbHOCTH OaKTepUH
Kak mpokapuot. CpaBHUBATh U
OIICHUBATh POIIb OaKTEepUii-
aBTOTpO(OB 1 OakTepuii-
reTepoTpodoB B MPUPOJIE.
YMenue paboTtath ¢

https://resh.edu.ru/
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6akrtepuii. [Tonstue 00
aBTOTpOdax u
rereporpodax,
NPOKapHUOTax U
JyKaproTax

1a60paTOPHBIM 000PYIOBAHUEM,
YBEIUYUTEIbHBIMU TIPUOOpaMHU.

17

I'pu6s1. O0mas
XapaKTePUCTHKA.
Mmuoroo6pasue
rpuboB.

MHuoroo6pasue u
3HaYCHHUE IPUOOB.
CrpoeHue NUImnoYHbIX
rpu6oB. [InecHeBsie
IpuOBbI, UX UCIIOJIB30BAHHE
B 3/[paBOOXpaHEHUU
(aHTHOMOTHK
MEHULIAJUTNH).
OpnHoKIIeTOUHBIE IPUOBI
— Jpoxcku. Ux
UCTIOJIb30BaHUE B
XJIe0OTIEUeHUH U
TUBOBAPEHHUHU.
CpenoOHbIE U S10BUTHIE
rpu6sl. [TpaBuna cbopa u
yrnotpebaeHus rpudoB B
numy. [Tapazutudeckue
rpu6sl. Posb rpu6oB B
NPUPOJIE U )KU3HU
4eJ0BeKa

XapakTeprus3oBaTh
CTpOECHHE
HUTSITTOYHBIX
rpu0oB.

[Toxpasnenars nUISINOYHbIE
rpulBbl Ha TUIACTUHYATHIE U
TpyOuatsie. OnuceIBaTh
CTpOEHHE IJIECHEBBIX TPHOOB 1O
pucyHky yueOnunka. OOBSICHATH
TEPMHHBI «AHTUOMOTUKY» U
«MEeHUIWUIMHY. Pacrio3naBath
ChEIOOHBIC U SITIOBUTHIC TPUOBI
Ha Ta0IMIax ¥ pUCYHKax
y4eOHHKa. Y4acTBOBaTh B
COBMECTHOM OOCYXIEHUU
npaBuiI cOOpa U MCIIOJIb30BaHUS
rpuboB. OOBICHATH 3HAUEHUE
rpuOOB /7S YesloBeKa U JJis
MIPUPOJIBI

l'otoBuTH
MHUKpoOIpenapar
KYJIBTYPBI IPOAIKEH.
N3yuaTh niecHeBbie
rpulbl o
MHUKPOCKOIIOM ITPH
MaJiOM yBEJIMYEHUH Ha
TOTOBBIX
MUKpoIpernaparax.
DIEeKTpPOHHBIE
TaOIUIIBI M TUTAKATHI.




