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ITACIHIOPT ITPOT'PAMMBbI

HaumenoBanue «Ilo3HaBaTenbHast OMOJIOTHS
Tun MoudunmpoBanHas
HamnpasnenHocTs EcrecTBeHHO-Hay4HAas1
Cpok peanuzanuu 1 ron
Bo3spact 00y4-cs 15-16 net (9 kiacc)
JlaTa pa3zpaboTku 2024 1.
IPOrpaMMBbl

H3meuenuﬂ, GHOCUMbBLE 6 npozcpanmy
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PE3YJBTATUBHOCTbDB ITPOI'PAMMBbI
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HOSACHUTEJBHASA 3AIIMCKA
Pabouast mporpaMmma cocTtaBieHa Ha OCHOBE:
J ®enepanbHoro 3akona ot 29.12.2012 roma, Ne 273 —®3 «O06 o6pa3oBaHuu B
Poccuiickoit ®enepanmm» (pea. ot 02.07.2021);
o [Ipukaza MunoOpHayku Poccun ot 17 mas 2012 r. Ne 413 «O0 yTBepkeHUU
deneparbHOrO0 TOCYIapCTBEHHOTO 00pa30BaTENBbHOIO CTaHAApTa CPEaHEro oOIIero
oOpazoBanusi» (B pen. IlpukazoB Munobpuayku Poccun ot 29.12.2014 Nel645, ot
31.12.2015 Nel578, ot 29.06.2017 Ne613, IlpukazoB Mwunnpocsemenus Poccun ot
24.09.2020 No519, ot 11.12.2020 Ne712)
J OcHOBHOM 00pa30BaTEIbHON MIPOrpaMMbl CpEAHEro oOHIero oOpa3oBaHMS
MBOY «COIIl umenn A.M.I'opskoroy;
o TpeOoBaHMil K pe3ynbratam ocBoeHuss (OcHOBHOW  00pa3oBaTesNbHON
MPOTpaMMbl CPEIHETO O0IIero 0Opa3oBaHus,
J yuebHoro miaana MBOY «COUI wumenn A.M.I'oppkoro» nHa 2022-2023
y4eOHBIN TOJT;
. [Tonoxenust 0 TpeOOBAHMIX K COCTaBICHHUIO paboveil MporpaMMbl YUUTEIISIMU-
npenmetrHukamu ot 04.04.2017 r, mpotokon Ne4;
o [IpumepHOii OCHOBHOM 00pa3oBaTEIbHONW TIPOTPAMMBI CPEIHETO OOIIETOo
oOpazoBaHusi  (000peHHOW  pemieHueM  (eaepaibHOTO  y4eOHO-METOUYECKOTO

o0beIMHEeHHUS TT0 001IeMy 00pazoBaHui0, MPoTokoi oT 28.06.2016 N 2/16-3)



ITepeyeHb 1O0CTYNHBIX UCTOYHUKOB HH(pOpMaALIH

B paznene npeacraBieH CIMCOK KHUT U CCHUIOK HA CalThl, B KOTOPBIX OoJiee MoApoOHO
OCBEILEHBI Pa3JINYHBIE ACIIEKThl pACCMATPUBAEMBIX BOIIPOCOB.

1. Axumymkua U.U. 3anumatensnas 6uomnorus, - M.: Mononas reapaus, 2009

2. buonorusa. DHiukIoneaus g neter. - M.: Apanrta, 2010

3. ®pocun B.H., CuBornazos B.U. ['oToBuMCS kK €AMHOMY FOCYAapCTBEHHOMY

sk3ameny. — M.: [Ipoda,2010
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

1. Caiit ©®UIIN. OTKpbITHIM OaHK 3aAaHUi 17151 GOPMUPOBAHUS €CTECTBEHHO-HAYYHOM

I'paMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-

gramotnosti

2. Caiit EqunHas xosutekmus mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.

3. Caiit ®enepanbHbIi HEHTP HHPOPMAITMOHHO-00pa30BaTEIBHBIX PECYPCOB.
http://fcior.edu.ru/

Oobecnevyenune yyammxces:

1. bubnuoTexka Hay4HO-TIOMYJSAPHBIX HW3JIaHUWA I TOJYYEHHUS JOTOTHUTEIbHOU
uH(bOpMaIUH 10 MIpeAMETY (B KaOMHETE XMMUU U B IIKOJILHON OHOIHOTEKE).

2. DneKkTpoHHbIE 00pa30BaTENbHBIE PECYPCHI.

OKCHEPUMEHT SBJISIETCSI UCTOYHUKOM 3HAHMM W KPUTEPUEM HMX HUCTUHHOCTHU B
Hayke. KoHuenmusi coBpemMeHHOro oOpa3oBaHHs MOApPa3yMEBaeT, YTO B Yy4yeOHOM
HKCIIEPUMEHTE BEAYUIYIO POJIb JOJKEH 3aHSATh CAMOCTOSITENbHBIA MCCIIEN0BATENbCKUN
YYEHUYECKUHN IKCIIEPUMEHT.

CoBpeMeHHbIE 3KCIEPUMEHTAIbHbIE HMCCIEI0BAaHUS MO OHOJIOTHUU YXKE TPYIHO
OpeaCTaBUTh 0€3 MCHOJIb30BAaHUS HE TOJBKO aHAJOrOBBIX, HO U LU(PPOBBIX
U3MepUTeNnbHBIX npubopoB. B ®depepansnom [NocymapcrBeHHOM OO0pa3oBaTebHOM
Cranpapre (PI'OC) nmponucaHo, 4TO OJHUM W3 YHUBEPCAIbHBIX y4E€OHBIX IEHCTBUH,
MpUOOPETAEMBIX YUYAIIUMUCS, JIOJDKHO CTaTh YMEHUE «IPOBEACHUS OMBITOB, MPOCTHIX
AKCIIEPUMEHTAJBHBIX  HCCIEAOBAaHWM, TMPSAMBIX M  KOCBEHHBIX H3MEPEHHH C
HCIIOJIb30BaHUEM aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.

[IpodunbHbIA KOMIUIEKT 0OOpyaoBaHus lLeHTpa «Touka pocra» obecrieunBaeT
s¢pexTuBHOE  AOCTHMXKEHHME  O00pa30BATENbHBIX  PE3yNbTAaTOB  OOYYaIOIIUMMUCH,
dbopmupoBaHue U300pPETATEIBLCKOTO, KPEATUBHOTO, KPUTHUYECKOTO  MBIIUICHHUS,
pa3BUTHE (PYHKIIMOHAIBHON IPAMOTHOCTH Y O0YYarOIIMXCs, B TOM YHCIIE€ €CTECTBEHHO-
HayyHou. IIlupoxkmii CHIEKTp HATYMKOB IIO3BOJIIET YYallMMCS 3HAKOMHUTBCA C
rapaMeTpaMu XUMHUYECKOTO 3KCIEPHUMEHTA HE TOJbKO Ha KAaYeCTBEHHOM, HO W Ha
KoJnuecTBeHHOM ypoBHe. LludpoBas naGoparopus MO3BOJSET BECTU JIMTEIbHBIN


http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

AKCIIEPUMEHT JakKe B OTCYTCTBHE DKCIIEPUMEHTATOPA.

B mpomnecce popMupoBaHus SKCHEPUMEHTAIBHBIX YMEHHMH YUYEHHK OO0ydaeTcs
peACTaBIATh UHGOPMAIHIO 00 UCCIICIOBAHUH B YETHIPEX BHUIAX:

* B BepOAJbHOM: ONHUCHIBATH HKCIIEPUMEHT, CO37aBaTh CJIOBECHYIO MOJEIb
SKCIIEpUMEHTA, (PUKCUPOBATh BHUMAHKE HAa U3MEPSICMBIX BEIMUYNHAX, TEPMUHOJIOTHH;

* B TaOJMYHOM: 3aIOJIHATH TAOJMIIBI JAHHBIX, JIGKAIIUX B OCHOBE MOCTPOCHHS
rpaduKoB (MPU ATOM Y YUaITUXCsl BOSHUKAET MEPBUYHOEC MIPEACTABICHUE O MacIITabax
BEJINYHH);

* B rpapuueckoM: CTPOUTHh TpaduKd MO TaOJIUYHBIM JaHHBIM, 4YTO JaéT
BO3MOYKHOCTh TE€pex0/ia K BBIIBIKCHHUIO THIIOTE3 O XapaKTepe 3aBHCUMOCTH MEXTY
BEJIMYMHAMU;

* B BHAC MaTEeMaTHYECCKUX YpaBHCHUW: JaBaTh MAaTEMAaTHYECKOE OIHCAHUE
B3aMMOCBS3H BEIMYMH, MaTeMaTH4IeCKoe 0000IIcHHE.

Ilepexoa oT Kaxaoro 3Tama MpeAcTaBlIeHHUS WH(OpPMAIMM 3aHUMAET JOBOJILHO
OOJIBIIION MPOMEKYTOK BpeMeHH. B 3ToM murade nudposbie 1abopaTopuu CyIIECTBEHHO
SKOHOMSIT BpeMs. DTO BpeMs MOXKHO HOTpatuTh corjacHo ®I'OC Ha dhopmupoBaHue
HCCIICIOBATEILCKUX YMEHHMM y4YallluXcs, KOTOPbhIE BBIPAKAIOTCA B  CICAYIOIINX
JICUCTBUIX:

* ofnpeeneHue mpooIeMbl;

* [IOCTAaHOBKA HUCCIICIOBATEIIbCKOM 3a1a4H;

* IUTAHUPOBAHUE PEIICHUS 3a1auu;

* IOCTPOCHUE MOJICJIEH;

* BBIIBUOKCHUE TUITOTE3;

* SKCIIEPUMEHTAIbHAS POBEPKA TUTIOTES;

* aHAJIM3 JAHHBIX DKCTICPUMEHTOB WJIN HAOIIOICHUI;

* GopMyJIMPOBAHKE BHIBOJIOB.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMbI

JIuunocmmuoie pezynomamol

Obyyarowuiics noxy4yum 603MONCHOCMb 01 POPMUPOSAHUSL CIEOVIOWUX TUYHOCHIHBIX
YVI:

- OnpeaeIeHNe MOTUBALIMY N3YYEHUsI yUeOHOTO MaTEpHaa;

- OLICHMBAaHHE YCBAaWBAaEMOI0 y4eOHOTrO MaTepuasna, MCXOAS W3 COLMAIbHBIX U
JIMYHOCTHBIX LIEHHOCTEM;

- MOBBIIIICHHE CBOETO O00pa30BaTEIbHOIO YPOBHA M YPOBHA TOTOBHOCTH K
M3YYEHHUIO OCHOBHBIX MCTOPUYECKUX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM OHOJIOTUU U
00IIIeCTBA;

- 3HAHUE MMPABUJI IOBEICHUSI B UPE3BbIYANHBIX CUTYALUSX;

- OLICHMBAHUE COLIMAJIBHOM 3HAYUMMOCTH NMPOPECCUid, CBA3aHHBIX C OMOJIOTHEN;

- BJIaJICHUE TMpaBUiIaMHu Oe301acHOro oOpaileHusi ¢ 000pyI0BaHUEM, MPOSIBICHUE
JKOJIOTMYECKOH KYJIBTYPBI.

Memanpeomemmboie pe3ynvomamal

Pecynamuenvie

Obyuarowuiics noayuum 03MOICHOCMYb OJis1 (POPMUPOBAHUS CIEOVIOWUX De2YTIIMUBHBIX
VVII:

— nesenojiaraHiue, BKJIOYas IOCTAaHOBKY HOBBIX  IIejiel, mpeoOpa3oBaHUe
NPAKTUYECKON 3aJlayl B I[IO3HABATEJbHYIO, CAMOCTOSATEIBHBIN aHalIu3 yCIOBUN
JOCTIKEHUS 1IeJIM Ha OCHOBE y4u€Ta BBIJICJICHHBIX YUWUTEJIEM OPHUEHTUPOB JCHCTBUS B
HOBOM y4e0OHOM MaTepuasie; MIaHUPOBAHKE ITyTH JOCTIKEHUS LIeTIeH;

— yCTaHaBJICHUE IIEJIEBBIX MPUOPUTETOB, BBIICICHUE AJTbTEPHATUBHBIX CIIOCOOOB
JIOCTUKEHUS 11eJIU U BBIOOP HamOoJiee 3pheKTUBHOTO crioco0a;

— YMEHHUE CaMOCTOATEILHO KOHTPOIMPOBATH CBOE BPEMS M YIIPABIISITH UM,

- yMEHUE IPUHUMATH PEIICHUS B MPOOJIIEMHON CUTYaIlNH;

— MOCTAHOBKA Y4YeOHBIX 3a7a4, COCTaBJICHWE IUIAaHA U TMOCIEJ0BATEIbHOCTU
JIeNCTBUI;

- opraHu3anus pabo4yero MecTa Mpy BHITIOJTHEHUH OMOJIOTHYECKOTO IKCIIEPUMEHTA;
— MIPOTHO3WPOBAHHUE PE3YyJIbTATOB O0YUYCHUS, OIICHUBAHNE YCBOSHHOTO MaTepHalia,
OIICHKAa KayecTBa W YPOBHS TIOJYYEHHBIX 3HAHWH, KOPPEKIWsS IUTaHa W crocoda
NEeNUCTBUS TIPU HEOOXOIUMOCTH.

llo3nasamenvHole

Obyuarowuiics noxLyyum 803MOHNCHOCHb 051 DOPMUPOBAHUS CLEOVIOWUX NO3ZHABAME b=
Hoix VV/I:

— TIOVCK ¥ BBIJICJICHUE HH(POPMAIIHH;

— aHaJIM3 yCJIOBUMA W TpeOOBAaHWM 3a/auu, BEIOOP, COMOCTABIIEHHE U OOOCHOBAHHE
crocoba peleHust 3a/1auu;

- BbIOOp Hanbojee 3(hPEKTUBHBIX CIIOCOOOB PEIICHHUS 33a/laud B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUH;



- BbIIBJKEHUE U 000CHOBAHUE TUIIOTE3BI, BEIOOP CrIoc00a €€ MpoBEPKHY;

- CaMOCTOSITEJIbHOE CO3/IaHHE AJNTOPUTMA JIEATEIBHOCTH IPU PELIEHUH HpoOiieM
TBOPYECKOTO ¥ TOMCKOBOI'0 XapaKTepa;

- IPOBEJCHUE HAOJIOCHUM, BBINOJHEHUE OHOJOTMYECKOTO  HKCIEPHUMEHTA,
BBIBOJII Ha OCHOBE aHaiM3a HAOMIOJEHUM 3a SKCIEPUMEHTOM, peIlIeHUE 3a1ad,
[OoJTy4yeHUe OMOJIOTMYECKON HH(pOPMALIMK U3 Pa3IUYHbIX UCTOYHUKOB,;

- YMEHHE OPTaHU30BbIBATH UCCIIENOBAHUE C LIENBIO IPOBEPKH THITOTES;

- YMEHUE JIeNIaTh YMO3AKIIOUEHUS (MHAYKTUBHOE U 10 aHAJIOI'MH) U BBIBOJIBI;

- YMEHHE OOBEKTHUBHO OIEHMBATh OHMOJOTHYECKYI0 HH(OpPMAIHMIO, KPUTHYECKU
OTHOCHTBCSI K TICEBAOHAYYHOU HH(OpMALIUU.

Kommynuxamusnwie

Obyuarowuiica  noyuum  803MONCHOCMb — Ol (QOPMUPOBAHUS  CNLeOYIOUUX
KomMmyHukamugHnvix YVJ[

- MOJIHOE U TOYHOE BBIPAKEHUE CBOUX MBICIEH B COOTBETCTBUU C 33/layaMH H
YCIOBUSMH KOMMYHHUKAIIUH;

- aJICKBAaTHOE HCIIOJIb30BAHUE PEUEBBIX CPEICTB JUJISl y4yacTUs B JIUCKYCCHHM H
apryMeHTallud CBOEH NO3WIUH, YMEHHE IPEJCTABIATh KOHKPETHOE COJEpKaHHE C
COOOIIEHMEM €ro B TMCBMEHHOHM M YCTHOW (opme, ompeaeneHrue crnocoOoB
B3aUMOJICUCTBUS, COTPYITHUYECTBO B TOMCKE U cOOpe nH(popmaluu;

- OINpeJeieHre Croco00B B3aUMOJIEUCTBHS, COTPYAHUYECTBO B MOHMCKE M cOOpe
uHpopManmu, ydacTde B JAWaNOre, IUIAHUPOBaHWE OOMIMX CIOCO00B PabOTHI,
MPOSIBJICHUE YBAXKUTEIBHOTO OTHOIICHUS K APYTMM YyYalllUMCsl; ONMCAHUE COEPKAHUS
BBITIOJIHSIEMBIX JEHUCTBUUA C 1EIbI0 OPUEHTUPOBKA B NPEAMETHO- MNPAKTHYECKOU
NEATEeIbHOCTH, YMEHUS YUYUTHIBaTh Pa3HbIe MHEHHS W CTPEMUTHCS K KOOPJUHAIIUU
Pa3IMYHBIX O3UIUI B COTPYAHUYECTBE;

— dbopmMynupoBaTh COOCTBEHHOE MHEHHWE U TO3UIIMIO, apryMEHTHPOBATh W
KOOPJIMHUPOBATh €€ C TO3UIUAMH TapTHEPOB B COTPYIHUYECTBE IPHU BHIPAOOTKE
0O01LIEero pemeHusi B COBMECTHOM 1eATeIbHOCTH;

— OCYILIECTBJISITh B3aUMHBI  KOHTPOJIb W  OKa3blBaTb B  COTPYAHUYECTBE
HEOOXOJIMMYIO B3aMOIIOMOIIIb;

- IJIAHUPOBATH OOLIME CIOCOOBI PabOThI; OCYIIECTBISATH KOHTPOJb, KOPPEKIUIO,
OLICHKY JIeWCTBUM MapTHEPA, YMETh YOSKAATh;

- WCITIOJI30BATh aJICKBATHBIC S3BIKOBBIE CPEACTBA ISl OTOOPAKEHUSI CBOMX YYBCTB,
MBbICJIEHl, MOTHBOB W MOTpEOHOCTEW; OTOOpakaThb B peud (omnucaHue, oObICHEHUE)
coJiepKaHUE COBEPINAEMbIX JCHCTBUHN, KaK B (OpME TPOMKOUW COIMAIM3UPOBAHHOMN
peun, Tak U B hopMe BHYTPEHHEH peuu;

- pa3BUBaTh KOMMYHUKATHUBHYIO KOMIIETEHUMIO, MCIIOJIB3YSl CpPEICTBAa YCTHOM M
NUMCbMEHHOM KOMMYHUKAIMU TMpU paboTe ¢ TeKCTaMu y4eOHHKa U JIOMOJHHUTEIbHON
JUTEPATYPOM, CIPAaBOYHBIMHM TaOJIMLIAMH, MPOSBISATH TOTOBHOCTh K YBa)KEHHUIO MHOMN
TOYKH 3pEHUs IpU 00CYKIEHUH PE3yIbTaTOB BHIMOJIHEHHON pabOTHI.



Ilpeomemmnuwie pe3yrvmamot
B nozuasamenvrou (unmeniekmyaivHoll) coepe.

— Beigenenue cymecTBeHHBIX MPU3HAKOB OMOJIOTHIECKUX 0OHEKTOB M MPOIIECCOB.

— Krnaccudukamms — onpenencHue MPUHAIIC)KHOCTH OMOJIOTHYECKIUX 00BEKTOB K
OTIpeICNIEHHON CUCTEMATHUECKOH TPpyTIIe.

— OObsgcHeHue posii OMOJOTUU B IPAKTUYECKOMN JIEATETbHOCTH JIIOJIEH.

— CpaBHEeHHE OMOJIOTUYECKUX OOBEKTOB M MPOIIECCOB, YMEHUE JCNaTh BBHIBOJBI U
YMO3aKJIIOYeHHSI Ha OCHOBE CPaBHEHHSI.

— YMeHue paboTath ¢ ONPEASTUTENIMU, 1a00PaTOPHBIM 000PYI0BAHUEM.

— OBnageHne wMeToAaMu OHOJOTMYECKOM HayKu: HaONIOJAECHUE U OINHUCAHUE
OMOJOTHYECKUX OOBEKTOB M  MPOLIECCOB; TOCTAHOBKA  OHMOJOTHYECKHX
AKCIIEPUMEHTOB 1 O0BSICHEHHE MX PE3yJIbTATOB.

B yennocmno-opuenmayuonnoi cgepe:

— 3HaHWEe OCHOBHBIX IPABWII IIOBEICHUS B IIPUPOJIE.
— AHanm3 ¥ oIeHKa MOCIEeICTBHH IeATeTLHOCTH YEJI0BEKa B TIPHPOJIC.
B cchepe mpyooeou oesmenvHocmu:

— 3HaHue U coOII0IeHUE PABUII PaOOTHI B KAOMHETE OMOJIOTHH.

— Cobmoienue mpaBui padoThI ¢ OMOJIOTMUYECKUMU PUOOpaMH U MHCTPYMEHTAMHU.
B acmemuueckoti cgpepe:

— OBnajieHre YMEHHEM OLIEHUBATh C ACTETUYECKON TOUKHU 3PEHUSI OOBEKTHI JKUBOM
IPUPOIBI.
— HWcnonw3oBaTh MNPUOOPETEHHBIE 3HAHUA JUII  OKOJIOTMYECKH TPaMOTHOTO
MTOBEJICHUS B OKPYKAIOIIEH Cpee;
Yder pe3ybTaToB
Dopmobl u nepuoOUUHOCH b KOHMPONA
Texywuti kKOHmMpob TPOBOIUTCS HA KaXIAOM 3aHATUUM B (oOpMe IMeIaroruyeckoro
HAOJIIOICHHUS.
IIpomesicymounas ammecmayusi TPOBOJUTCS B KOHIIE Y4€OHOTO rojia B (hOpMe 3aIuThI
IPOEKTa, MO3BOJISIET MPOBECTH aHAJIU3 PE3YJbTaTUBHOCTU OCBOCHUSI OOYYarOITUMUCS
OCHOB OMBITHO-IKCIIEPUMEHTAJIbHOW U TPOEKTHOM JIEeSITEIHHOCTH JaHHOTO Kypca
BHEYPOUYHOU JIESITEIBHOCTH.
Ouenka pegepara
Pedepart onieHuBaeTCs 1o ClIeayOMUM KPUTEPHUSIM:
* coOmmoieHre TpeboBaHul K ero 0(hOpMIICHHUIO;

* HEOOXOIMMOCTh M JIOCTATOYHOCTh JIJISi PACKPBITHS TEMbI IPUBEICHHON B TEKCTE
pedepara nHbOpMaIUH;

* yMEHHE OO0ydYaromerocs CBOOOJHO U3JaraTb OCHOBHBIC WJICH, OTPAKEHHBIC B
pedepare;

* CIIOCOOHOCTH 00YYarONIerocs MOHATh CYTh 3aJaBaeMbIX BOIIPOCOB U C(HOPMYITHPOBATH
TOYHBIC OTBETHI HA HUX.

Ouenka npoexkra



[IpoekT oneHuBaeTCs MO CIECAYIONIUM KPUTEPUSIM:

* coOmroieHne TpeboBaHuH K ero 0(hOpMIICHHUIO;

* HEOOXOJMMOCTb U JOCTATOYHOCTb JJIL PACKPHITUS TEMbI IPUBEJACHHON B TEKCTE
npoekTa nHpOpMalnu;

* yMEHHE 00y4aroIerocs CBOOOIHO U3JIaraTh OCHOBHBIC HJIEU, OTPAKEHHBIEC B IPOEKTE;
* CIOCOOHOCTH 00YYaIOIIErocsl MOHATH CYTh 33JaBaéMbIX BOIIPOCOB U C(HOPMYIIUPOBATH
TOYHBIE OTBETHI HA HUX.
IPUMEPHBIN CIIMCOK TEM JIJIS1 TIPOEKTHBIX U
NCCIIEAOBATEJBCKHUX PABOT.

1. W3yyenue ruMoOTEe3 TMPOUCXOXKICHHUS YEJIOBEKAa, BO3HUKIIUX B pa3JIMYHbIC
ucropuyeckue nepuojibl. CoctaBieHue 10KIaaa Ui opopMiIeHUE CTEHIa Ha 3Ty TEMY.
2. VccnenoBarenbckas paboTa MO ONpPEAEIEeHUI0 3aBUCUMOCTH COCTOSHUSI OpraHu3Ma
(dacroTa myJsbca, apTepHAbHOE AaBJICHUE, TEMIIEpaTypa) OT YpPOBHA (PU3NYECKOU
Harpy3ku. CocTaBlieHHE OoTueTa U npe3eHTanuu. ['pynmnosas padora.

3. Omenka kayecTBa BO3AyXa MyTeM oOTOOpa mpoO MHKPOGMIOPH B Pa3IUYHBIX
IIKOJIBHBIX MOMEIIEHUSX C MOCIEAYIOIUM BbICEBAHUEM M KOJIMYECTBEHHOMN OLIEHKOM.

4. ViccnenoBanue MUKpPOQIOPbHl POTOBOM MOJOCTHM HAa KAYECTBEHHOM YPOBHE IyTEM
MapKHUPOBaHUS HEUTPAIBHBIM JIEKAPCTBEHHBIM IIPENapaToOM.

5. N3yuenue Oe3ycioBHbIX pediiekcoB yenoBeka. Pabora mpoBoauTcss B rpymnne, 1o
UTOTaM pabdOThI COCTABIISIETCS OTYET C MPE3EHTALUEN.

6. HccnemoBanme pabOThl pEHENTOPOB KOXKH, POTOBOM W HOCOBOH TOJOCTEH.
['pynnoBas pabora.

/. W3ydenne wuH(pOpMaLMM O COCTaBE M KaJOPUWHOCTH MPOAYKTOB MUTAHUS.
CocrapneHue CyTOYHOTO U HEJEIBbHOI0 palMOHa MUTAHUS C YYETOM 3HEpro3aTpar Jis
HOJIPOCTKA.

8. Ormpenenenue Tuma TeMIepaMeHTa METOJOM TectupoBaHus. [lo pesynbraTtam
UCCIIEJIOBaHMSI CTPOUTCS IMarpaMMa KOJIMYECTBEHHOI0 cocTaBa. ['pynnoBas padora.

9. BrisiBneHMe MpUyUnH cTapeHus opranu3Ma. [IpeseHranus no uToraMm UCCieJ0OBaHMs.



COJIEP/KAHHUE ITPOI'PAMMBI
Beenenne (1 gac)

3HakoMcTBO ¢ iporpammoit «Ilo3HaBaTenbHas 61OIOTHs». 3HAKOMCTBO € JIA0OPATOPHBIM
000py/TI0BaHUEM.

Tema 1. Opranusm yesoBeka. Oouuii 0630p. (3 yacon)

CrpoeHne opraHu3ma 4YEJIOBEKAa: KIETKH, TKAaHW, OpPraHbl, CHCTEMbl OpTaHOB.
MeToabl U3y4eHHUs! )KUBBIX OPTaHU3MOB: HAOIO/IEHNE, U3MEPEHUE, IKCIIEPUMEHT.
Jlabopamopnas paboma Nel «/lefictBue pepMeHTa KaTasia3bl Ha IEPOKCHU BOJIOPOIa»
Jlabopamopnas paboma Ne2 BuisBieHne 0COOCHHOCTEH CTPOCHUS KIETOK Pa3HBIX
TKaHEn

Tema 2. OnopHo-aBuraTe/ibHas cucremMa (6 yacon).

Ckener 4yeynoBeKa, €ro OTIEIbl: OCEBOM CKENET, CKEJIET MOSICOB KOHEYHOCTEW,
CKeJleT CBOOOJHBIX KOHEYHOCTeW. (OCOOEHHOCTH CKeJleTa 4eNIOBEKa, CBSI3aHHBIE C
TPYJAOBOU JI€ATEILHOCTBIO U NMPAMOX0xkAeHuEM. COCTaB U CTPOEHUE KOCTEN: TpyOUaThie
u ryouateie koctu. Knaccudukamus kocreir. Poct kocteit. Bo3pactHbie u3MeHeHus B
CTpoeHuu KocTed. Tumbl coenMHeHUs KocTel. 3a0osieBaHUSI OMOPHO-IBUTATEIHHOU
cucTeMbl U uX mpoduiakTuka. Mpimeynas cucrema. CTpoeHHUE U Pa3BUTHE MBIIIII.
OcHOBHBIE Tpynmbel MbIII, UX GyHkoud. Pabota wbimg; —*cratudeckas U
JUHAMUYECKass Harpy3ka. Ponb HEpBHOW cHUCTeMbl B PEryssiiud pabOThl MBIIIII.
YTOMJIEHHE MBI, pPOJb AaKTUBHOTO OTAbIXa B BOCCTAHOBIEHUM aAKTUBHOCTHU
MBIIIEYHON TKaHU. 3HaueHUE (DU3UYECKON KyNIbTYphl U PEXKHUM TpPyAa B MPABHUIBHOM
(bopMUPOBAHUU OMTOPHO-/IBUTATEILHOTO arlapara.

Jlabopamopnas paboma Ne3 «BbisiBIeHUE 0COOCHHOCTEH CTPOEHUSI TO3BOHKOBY,
Jlabopamopnas paboma Ne4 «I3ydeHre BHEITHETO CTPOSHUS KOCTEH,

Jlabopamophas paboma Ne5 «BrisiBIeHUE MIOCKOCTOIMS HAPYIISHUN OCAHKM»
Jlabopamopnass paboma Ne6 «BbisiBieHUE paOOThl MBI TMPU CTAaTUUYECKOU U
JTVHAMUYECKON HArpy3Ke

Tema 3. BuyTpeHHsisi cpeaa opranu3ma (8 yaca).

[loHsaTHS «BHYTPEHHSS Cpela» M «roMeoctas». TkaHeBas XUIKOCTb. Kposb, ee
COCTaB M 3HA4YCHHE B OOECMEYCHUHW >KU3HEACATEIHHOCTH oOpranu3ma. KieTtounsie
AJIEMEHThl  KPOBH: DPUTPOIUTHI, JIEHKOUUTHI, TpoMOomwmTel. [lmasma KkpoBw.
CeeptbiBanue kpoBu. ['pynmst kpoBu. Jlumpa. Ummynurter. Amneprus. Madekmonnbie
3aboneBanus. [IpenynpenutensHbie npuBuBKH. JleueOHbie chiBOpoTKU. [lepenuBanue
kpoBu. JlonopctBo. 3Hauenue pabor Jl.Ilactepa u WM.M.MeunukoBa B oOnactu
uMMmyHuteTa. Cepale, ero CTpO€HUE U PEryisius IeATeIbHOCTH, OOJIBIION U MaJlbli
Kpyru kpoBooOparmieHus. Cepaeunblii mukia. CTpOCHHE BEHO3HBIX U apTepHATbHBIX
cocynoB. JlumpooOpamenue. JIBrkeHne KpoBu 1o cocynam. KpoBsHOoe aaBieHHeE.
Perymsmus  naBnenus. Ilynbc.  3a0oseBaHusi OpraHoB  KpOBOOOpalIeHUs, HUX
npeayNnpeKICHUE.

Jlabopamopnasa paboma Ne7. «CpaBHEHHE MHUKPOCKOMHMYECKOIO CTPOCHHSI KpPOBHU
YeJI0BEKA U JIATYIIKHU. Y,

Jlabopamopnasa paboma NeS. «V3MepeHue KpOBSHOTO MJaBJICHHUS C TOMOIIBIO
aBTOMATHYECKOTO MPUOOpay,

Jlabopamopnas paboma Ne9. «OnpeneneHue mybca U MOJCYET YUCIIa CEPISUHBIX
COKpAIIEHHUH JI0 U TTocIie (PU3HYECKON HArpy3KH.)»

Jlabopamopnasa paboma Nel(. «Omnpenenenre MUHYTHOTO 00beMa KPOBOOOpAIEHUS



KOCBEHHBIM METOJIOM B IOKOE U MOCJie (PU3NYECKON HATPy3KI»

Jlabopamopnas paboma Nel 1 «3yueHne siBICHUS KUCIOPOIHOTO TOJIOAaHUS
Jlabopamopnas paboma Nel2 «Onpenenenue YCC, ckOpOCTH KPOBOTOKA.
Jlabopamopnas paboma Nel3 «DyHKIIMOHATIBHAS CEPICUHO COCYIUCTAs TPOOay.
Tema 4. JIpixaTeabHas cucteMa (2 yaca).

[ToTpebHOCTH OpraHM3Ma 4YeIoBeKa B KHCIOpoje Bo3ayxa. OpraHbl ObIXaHUS, HX
cTtpoeHue. JlpixaTenbHbIC NBIDKCHHs. ['a3000MEH B JIETKUX, TKaHSAX; MEPEHOC Ta30B
SPUTPOLIMTAMU U TUIa3MOM KpoBH. Peryisiius npixanus. ['urueHa opraHoB JbIXaHUS.
3aboneBanus opraHoB fabixanus. MHpeknnonHbie 3a0oneBanus. ['oocoBoi anmapar.
Jlabopamoprnasa paboma Nel4. «OmnpenereHue YacTOTHl JBIXaHWS W €TO CBS3b C
MyJICOMY
Tema 5. [InmeBapurtesibHasA cucrema (2 yaca).

[TutarenpHble BelleCTBA U MUILEBbIE MPOAYKTHI. [I0TpeOHOCTD UenoBeka B MUILE U
NUTaTeNbHBIX  BemlecTBax. [lumeBapenue. CtpoeHne u  (QYHKIMM  OpPTraHOB
nuieBapeHus. [luieBapurenbHbie Keae3bl: IeYeHb U MOJKETyI0UHas Keje3a. DTarbl
nporeccoB nuieBapenus. Uccnenoranus U. I1. ITaBnoBa B 061acTu nuiieBapeHus.
Tema 6. [lokpoBbI Tesa (2 yaca).

Crpoenne u (QyHKIMU KOXH. Poib KOXHM B TeIJIOperysiiuu. 3aKaJuBaHUE.
['uruennueckre TpeOOBaHUS K OJIEXkKIE, 00OYBH. YXOJ 32 KOXEH, BOJIOCAMHU U HOT'TSIMHU.
3a0oeBaHus KOXKHU U UX MIPEAYIIPEKICHUE.

Jlabopamopnas paboma Nel6. «OnpeneneHne KOxKHO-COCYTUCTON peakiuu (METOT
nepmorpaduzma)y»
Tema 7. HepHas cucrema. IloBenenune u ncuxuka (4 gaca)

HepBHas  perymamusa. 3HadueHue  HEpBHOM  cucTeMbl. lleHTpanbHas wu
nepudeprueckas HepBHas cucTeMa. BereraTuBHass M comaTWyecKash 4acTH HEPBHOMU
cuctembl. Pediiekc; npoBenenre HepBHOro umiyibca. CTpoeHue U GyHKIIMKA CIUHHOTO
MO3ra, OTAEJOB TOJOBHOrO Mo3ra. bomiplme mnonymapus rojoBHOro mosra. Kopa
OONBIIMX TONMyIIapuil. 3HAYEHUE KOPBI OOJBIIUX TMOJYIIAPUA U €€ CBS3U C JPYTUMU
otneiaamu Mosra. Mccnenosanusa M. M. Ceuenona, U. I1. I1aBnoBa, A. A. YXTOMCKOTO,
I1. K. Anoxuna. Buabl peduexcoB. dopmbl moBenenus. OcoOEHHOCTH BBICHICH
HEPBHOM JEATEIIbHOCTH U OBEJECHUS YETIOBEKa.

Jlabopamopnas paboma Nel7. «/IpixarensHo-cepaeunbiii peduiekc ['epuHray
Jlabopamopnas paboma Nel§ «OueHKa COCTOSTHUS BECTUOYJIIPHOTO anmaparay

Tema 8. Cencopnble cuctembl (4 gyaca).

Opranbl 4yBCTB (aHaNIM3aTOpbl), UX cTpoeHue, pyHKuuu. CTpoeHue, PyHKIUU U
rurueHa opraHoB 3peHusi. CTpoeHue UM (QYHKIUU OpraHoB ciyxa. lIpemynpexnenue
HapyumeHu ciyxa. Opranbl ocsi3aHusi, BKyca, OOOHsIHUA. | 'MrueHa OpraHoB 4yBCTB.
MpllieuHoe M KOXHO€ YYBCTBO. 3pUTEIBHBIM aHamM3aTop U OCOOEHHOCTH  €ro
cTpoeHus. biM30opyKoCTh, JaTbHO30PKOCTh, MX KOppeKLus U npoduiaktuka. CiayxoBou
aHaJIM3aTop, CTpPOEHHE M (PYHKIMOHUpOBaHHME. BecTuOysspHbBI anmapaT M €ro
TpenupoBka. Ocsizanue, 000HsHHUE, BKyC. PoJb KOpBI TOJIOBHOTO MO3ra B OpUEHTAINH
YeJIOBEKA B MUPE 3aI1ax0B, 3BYKOB U OLTYIIEHH.

Jlabopamopnas paboma Nel9 «HccienoBanue peakiuy 3pavyka Ha OCBEIIEHHOCTHY
IIpome:kyTouHas aTTecTanus - 3aIIUTA NPOEKTOB



YYEBHO - TEMATHYECKHWM IIJIAH

KoJu-Bo JlaGopaTopHbIX
Ne Pa3znesibl nporpaMmbl
4acoB ONBbITOB
Beenenue. 1
1 | Opranusm yenoseka. OO0 0630p. 3 5
2 | OnopHo-/BUTaTENIbHAS CUCTEMA 6 4
3 | BHyTpeHHss cpesia OpraHu3Ma 8 7
4 | JlpixarensbHas cucteMa 2 1
S | [umeBapuTenbHAS CUCTEMA 2 1
6 | IMoxpoBs Tena 2 1
7 | Hepsnas cucrema. [loBenenue u 4 2
TICUXHKA
8 | CencopHsle cHCTEMEI 4 1
9 | 3ammra npoekToB 2
Hroro 34 19




KAJIEHIJAPHO-TEMATUYECKOE IINTAHUPOBAHUE

Kon-Bo Hata [pumeua
Ne Tema ypoxa OKCIIepUMEHT
9acoB IUIaH (akr HIS
BBenenue (1 yac)
1 | BBOIHBII HHCTPYKTAX 1
o Th. O3nakomienue ¢
1a00paTOPHBIM
00opynoBaHUEM
Tema 1. Opranu3sm 4esnoBeka. O6muii 0630p. (3 yacos)
2 Crpoenue
Opranusma 4esioBeKa
3 | Metoabl u3ydeHus Jlabopamopnas paboma Nol
JKUBBIX OPTaHU3MOB: «[eiictBue Gpepmenta
KaTasa3bl Ha IEPOKCU]T
BOJIOPOJIa»
4 Jlabopamopnuas paboma Ne2
«BoisBrnenue ocobeHHOCTEH
CTPOCHUS KIIETOK Pa3HBIX
TKaHEW»
Tema 2. OnopHo-1BUTraTe/IbHAs cucTema (6 yaco).
5 | OcobeHHOCTH cKeneTa
9eJI0BEKa, CBSI3aHHBIE C
TPyIOBOM
JEeSITeIbHOCTBIO U
MPSIMOXOXKICHUEM.
6 Jlabopamopuas paboma Ne3
«BoigBreHne ocobeHHOCTEM
CTPOCHUSI TIO3BOHKOBY,
7 | CocraB u cTpoeHne Jlabopamopnas paboma
KOCTEH Ned «13ydeHne BHEIIHETO
CTPOEHUS KOCTENY,
8 | Bo3pactubie usmenenus: | Jlabopamopuas paboma Ne5
B CTPOCHUU KOCTEH. «BplIgBIEHUE TIIOCKOCTOMUS
HapyIICHUI OCaHKN
9 | MeliieyHas cucTema.
CrtpoeHue u pa3BUTHE
MbItI. OCHOBHBIE
TPYTIITBI MBIIII, HX
byHKIIUU
10 Jlabopamopuas paboma No6
«BplisBneHUE paOOTHI MBIIIIII
IIpU CTAaTUYECKON U
JTUHAMHYECKON Harpy3Ke»
Tema 3. BuyTpeHHsisi cpeaa opranusma (8 yaca).
11 | [ouATus «BHYTpEHHSSA
cpena» U «roMeocTasy.
12 Jlabopamopnas paboma Ne7.

«CpaBHeHue
MHUKPOCKOITMYECKOTO
CTpOCHHS KPOBU YeJIOBEKa U
JISATYIIKH. )




13

Jlabopamopnas paboma No§.
«3mepenune KpoBSIHOTO
JIABJICHHUS C TOMOIIBIO
aBTOMATHYECKOT0 IPUOOpar»

14 Jlabopamopnas paboma NoY.
«OmnpeneneHue myasca u
MOJICYET YHUCIIAa CEPICUHBIX
COKpAILEHHH 10 U MOCIe
(u3nveCcKoil Harpy3Ku.»

15 Jlabopamopnas paboma
Nel0. «Onpenenenue
MHUHYTHOTO 00BbeMa
KpPOBOOOpAIICHHSI KOCBEHHBIM
METOZOM B IIOKO€ U TIOCIIe
(bu3nvIecKoil Harpy3Ku»

16 Jlabopamopnas paboma Nel 1
«M3yuenue siBaeHUA
KHCJIOPOAHOTO TOJIOAAHUS

17 Jlabopamopnas paboma Nel2
«Onpenenenue YCC,
CKOPOCTH KPOBOTOKa)

18 Jlabopamopnas paboma Nol 3
«DyHKIIMOHAJIBHAS CEPACYHO
cocynucTas mpooa»

Tema 4. JIpixaTeabHasi cucTeMa (2 gaca).

19 | T'a3000MeH B JIETKHX,

TKaHSIX; IEPEHOC ra30B
SPUTPOLIUTAMU U
IIJIa3MOU KPOBH.

20 | Perymsiust IbIXaHus Jlabopamopnas paboma
Nel4. «Onpenenenue
YacTOTHI JBIXaHUS U €T0 CBA3h
C IyJIbCOM»

Tema 5. [IumeBapuresbHas cucrema (2 yaca).

21 | TToTpeOHOCTD YeIOBEKa B

MTUIIEC W TUTATeILHBIX
BEIIECTBAX.
Hccnenosanus U. 11
[TaBnoBa B o0nacTu
MUIIeBapeHUs
22 | TTumeBapenune. JTarbl Jlabopamopuas paboma Nel5
IIPOLIECCOB «Bo3aeincTBre xKemya04HOro
MUIIeBapEHUSL. COKa Ha OeJIKH, CITIOHBI Ha
Kpaxmam»
Tema 6. [TokpoBbI Tej1a (2 yaca).

23 | Ctpoenue u GyHKIUN

KOXHU. Posb KOXU B
TETUIOPETYISAIUN

24 Jlabopamopnas paboma
Nel6. «OnpeneneHue KOXKHO-
COCYJUCTOM peakiuu (MeToJ
nepMmorpagpuzMa)»

Tema 7. HepBHuas cucrema. [loBenenue u ncuxuka (4 yaca)

25 | HepBHas perymsuus.




26

Pednekc; mpoBenenue
HEPBHOTO UMITYJIbCA.
Bunst pediexcos.

Jlabopamopnas paboma
Nel7. «JlpIxaTenbHO-
cepleuHbIi pediekc
I'epunra»

27

3HaueHue KOphl
OOJIBIITUX MOJTYIIAPUI 1
€€ CBSI3U C IPyTUMU
OT/CIIaMU MO3Ta.
HccnengoBanus 1. M.
Ceuenosa, U. I1.
IlaBnoBa, A. A.
VxTomckoro, I1. K.
AnoxuHa. Buapl
pedIieKcoB.

28

3HaueHue Kophl
OO0JIBIINX TONYIIApHHA U
€e CBSI3H C IPYTUMHU
OT/IeIaMH MO3ra.

Jlabopamopnas paboma Nel§
«O1ieHKa COCTOSHUS
BECTHOYJISIPHOTO armapara

Tema 8. CeHcopHbIe CHCTEMBI

(4 gaca).

29

Opransl 4yBCTB
(aHanmu3aTopsl), UX
CTpOEHHE, PYHKIIMHU.

30

Crpoenue u HpyHKIMA
Opr'aHOB CIIyXa.
[Ipenynpexncnue
HapyLIEHUH CIIyXa.

31

Ponb xopbl ros10BHOTO
MO3ra B Opu€HTaluun
YyeJ0BeKa B MUPE
3amaxoB, 3ByKOB U
OIIYIIIEHH.

32

3puUTenbHBIN aHATU3aTOP
1 0COOEHHOCTH €Tro
CTPOEHHUS.
bimsopyxocTs,
JaTbHO30PKOCTh, UX
KOPPEKIIHS 1
npoUIaKTHKA

Jlabopamopnuas paboma Nel9
«HccnenoBanue peakiuu
3padka Ha OCBEIEHHOCTH)»

33
34

IIpomexxyrounas
aTTecranus. 3amura
MIPOEKTOB




