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IosicHUTEILHAA 3aIUCKA

Pabouas mporpamma cpeaHero  (IoJIHOro)  oOmiero  oOpa3oBaHHS IO
€CTECTBO3HAHMUIO  COCTaBliecHa Ha ocHoBe DenepanbHOr0  rocyJIapCTBEHHOTO
oOpa3oBaTenpbHOTO CcTaHjaapTa obmero oOpazoBanuss W KoHIenmuu yXOBHO-
HPABCTBEHHOI'O pa3BUTHs M BOCHHUTaHUS TpaxaaHuHa Poccun. B Helt Takxke
YUUTBHIBAIOTCSI OCHOBHBIC UJIeW U TosioxkeHus: [Iporpammel pa3Butusa u GpopMupoBaHus
YHUBEPCAJIbHBIX YUEOHBIX ACHCTBUM JJIsi cpeHero (IOJIHOT0) o01iero oopa3oBaHus.

B paboueit nporpamme npeaycCMOTPEHO pa3BUTHE BCEX OCHOBHBIX BUJIOB JIESITEIHLHOCTU

0o0y4aeMbIX, IPEICTABIEHHBIX B IpOrpaMmax sl Ha4aJbHOrO OOIIEro U OCHOBHOIO

o0111ero oOpa3oBaHUs.

Pabouass mporpamma 1O €CTECTBO3HAHUIO I CpeAHEero (IOJIHOrO) OOIIEero
oOpa3oBaHusi Ha 0a30BOM YpPOBHE COCTaBJ€HAa M3 pacyeTa 4YacoB, YyKa3aHHBIX B
bazucHoMm yueOHOM m1aHe 00pa30BaTENbHBIX YUPEkKIECHUNU 00111ero oOpa3oBaHus: 1o 3
gaca B Heaemo B 10-11 kmaccax (204 gaca 3a aBa roga oOydeHus ).

[Ipy u3yueHuM ecTeCTBO3HAHMS, TJE€ BEAYLIYIO pPOJb HUIPaeT IMO3HaBaTeJbHas
JESITeIbBHOCTb, OCHOBHBIE BHUJbl yUYE€OHOW MAESITENBHOCTH OOYyYarolMXCsl Ha YpPOBHE
y4eOHBIX  JICCTBUH  BKJIIOYAIOT  YMEHHS  XapakTEepU30BaThb,  OOBICHSTH,
KJIaCCU(UIMPOBATh, OBJAAETh METOJAAMHM HAy4YHOIO IO3HAHMs, IOJIHO U TOYHO
BBIPAXKAaTh CBOM MBICIH, apTyMEHTUPOBATh CBOIO TOUKY 3pEHHs, paboTaTh B TpYIIIIE,
NpPEJICTaBIsATh U COOOIIATh €CTECTBEHHOHAY4YHYIO HWH(OpMalMi0 B YCTHOH H
nucbMeHHOM (Qopme. Tak Kak ecTecTBO3HAHHWE MPEIMET SKCIEPUMEHTAIbHbIN,
oOydJaroniyecs TMojay4yaT yMEHUE IUIaHUPOBaTh, MPOBOAUTh, HHTEPIPETUPOBATH
AKCIIEPUMEHT, AEJIaTh BHIBOJbI HA €r0 OCHOBE U MPE3EHTOBATh €r0 PE3yJIbTaThI.
KoHuenuus kypca COCTOUT B pACCMOTPEHUU OOBEKTOB U ABJICHUIM €CTECTBEHHOTO MUpa
B TapMOHMHM (PU3MKH, XUMHH, OWOJIOTMM, (PU3NYECKOW Treorpauu, acTPOHOMHUHU U
AKOJIOTHUH.

[Ipenyaraempiii  KypCc  €CTECTBO3HAHMS  OTJIMYAE€T OCHOBATEIBHBIA  OXBaT
BOKHEUINIUX TOHATHM, 3aKOHOB M TEOPUH YACTHBIX YUEOHBIX AUCITUIUIMH, UX CUHTE3 B
00001IEHHbIE €CTECTBEHHOHAYUHbIE MOHSTHS, 3aKOHBl U TEOPUU. 3HAUUTEIbHAS YaCTh
y4eOHOTO BpEMEHU OTBOAMUTCS Ha JabopaTopHble W mpakTudeckue padbote. ®I'OC B
KayecTBe 0O0A3aTENBHOTO 3JIEMEHTa NpU OOY4YeHHMHM B CTaplIMX KJaccax IIKOJIbI
MpPEAyCMaTPUBACT BBIMOJHEHUE KAXKIBIM  CTAPUIEKIACCHUKOM  HWHAWBUAYATHLHOTO
MIPOEKTA.

PabGouass mporpamma 1o ecTecTBO3HaHUIO st 11 Kiacca OCHOBHOM IIKOJIBI
(manee — [Iporpamma) cocTaBiieHa Ha OCHOBE CIIEIYIOIIUX HOPMATUBHBIX JOKYMEHTOB:
1. ®enepanbubiii 3akoH Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit denepanum» oT

29 nexabps 2012 roga (craths 48).

2. ®enepanbHbli KOMIOHEHT TOCYAApPCTBEHHOIO0 OOpa30BaTEIbHOTO CTaHJapTa
OCHOBHOTO 00111er0 U cpeaHero (MoJHOro) oo0Iero oOpa3oBaHus MO TEXHOJOTHH,
yTBepxkAeHHbIN mpukazoM MO P® ot 15.03.04 r. Ne 1089;

3. ®depnepanbHBId TOCYAAPCTBEHHBIH 00pa30BaTEIbHBIA CTAaHIAPT OCHOBHOIO OOIIETO
oOpazoBanus (yTBEpKIeH npukazoMm MunoOpaayku PO Nel1897 ot 17.12.2010)

4. Tlpuka3z Munobpuayku Poccun Ne 1577 ot 31.12.2015 r.; Ne506 ot 07.06.17 «O
BHECEHUWU H3MEHEHMH B (eaepanbHbIi TOCYIapCTBEHHBIM CTaHAApT OCHOBHOTO



oOmiero oOpa3oBaHMsl, YTBEP)KIECHHBIM MpPUKa3oM MHHHCTEpPCTBA O0Opa30BaHUS U
Hayku Poccutickoit @enepanuu ot 17.12.2010r.»

5. IlpumepHas mporpamma cpeaHero (IOJHOro) oOmero oOpa3oBaHUs IO
€CTeCTBO3HAHMIO Ha 0a30BOM ypOBHE (0/100peHa pelieHneM deepaabHOro yu4eOHo-
METOIMYECKOr0 00BEIMHEHUS M0 00IIeMy 00pa30BaHHIO (MPOTOKOJ OT § ampes
2015 r. Ne 1/15).;

6. ®enepanbHblii Oa3UCHBIM Y4YEOHBIH IUIAH U TMPUMEPHBIE Yy4eOHBbIC TUIAHBI IS
oOmieoOpa3oBarebHbIl  yupexkaeHuii PO, peanusyrommux mnporpaMmbsl 0OIIETo
oOpasoBaHusl, YTBEpKIAEHHBIC TpHKa3oM MwuHHCTEpcTBa obpazoBanus PD ot 09
Mapta 2004 roma Ne 1312;

7. denepanpHBIA MEpPEYEHb YYCOHHKOB, PEKOMEHIYEMBIX K HCIIOJIB30BAHUIO TIPH
peanu3alyMyd HMEIOIIMX TOCYJAapCTBEHHYIO aKKpPEAMTALMI 00pa30BaTeNIbHbBIX
porpaMM Ha4yajJbHOTO OOLIEro, OCHOBHOTO OOWIIEro, CpegHero oOWero
oOpa3oBaHusl, YTBEPXKJEHHBIN MpukazoM MuHHCTepCcTBa 00pa30BaHUs U HAYKHU
Poccniickoit @enepanuu ot 31 mapta 2014 r. N 253 (C uzmenenusamu ot 21 anpens
2016 roma)

B nmoypouHOM Tu1aHMpOBAaHUU Pa3fiesibl OCHOBHOTO COJIEpXKaHUSI y4eOHOTO Kypca
«EctecTBo3HaHue» pa3OUMTBl Ha TEMbl B  XPOHOJIOTMM WX H3y4YEHUS IO
COOTBETCTBYIOIIEMY YUEOHUKY.

[Ipu peanuzanuu POIl yuTeHbl HOBBIE HAMPABJICHUS JUYHOCTHOTO PAa3BUTHA,
BOCITUTATEIbHBIE ACHEKTHI, OTpaKEHHbIE B paboueill mporpamme BocnuTanuss MBOY
«Anekceesckas COLLD.

B 1noypouHOM TIUIaHUpPOBaHUM OTpakeHa NpodopUeHTAIMOHHAs padoTa Mo
peanuzaruu npopmunrumyma B MBOY «AnekceeBckas COILy.

1. Ilnanupyemble pe3yJIbTAThl 0CBOEHHS Kypca

JINYHOCTHBIMM  pe3yJIbTATAMM OOYYEHUSI €CTECTBO3HAHMIO B CpEOHEH IIKOJie
SIBJISTFOTCSI:

* 8 cqhepe omuouleHull 00yuUarWUXCs K cebe, K c8oeMmy 300p06bi0, K NOZHAHUIO cebsl —
OpHUEHTalUs Ha JOCTHKEHUE JUYHOTO CYACThS, PEeAIN3alUi0 O3UTUBHBIX KM3HEHHBIX
MEpPCIEKTUB, WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEIEIICHHUIO, CIIOCOOHOCTh CTaBHUTh 1M U CTPOUTH KU3HCHHBIC
TJIaHBI, TOTOBHOCTh M CIOCOOHOCTH OOECMEYUTh cebe MU CBOUM OJM3KUM JOCTOMHYIO
KH3Hb B IIPOLECCE CAMOCTOSITEIbBHOM, TBOPUECKOM M OTBETCTBEHHOW AEATEIBHOCTH, K
OTCTaWBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, BbIpaOaThIBaTh
COOCTBEHHYIO TO3UIIMIO IO OTHOIIEHHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITUSIM
MPOIIIONO0 W HACTOSIIIIETO Ha OCHOBE OCO3HAHUS U OCMBICIICHUSI UCTOPUM, TYXOBHBIX
LEHHOCTEW M JOCTMIKEHUM HAIIEH CTPaHbl, K CaMOPAa3BUTHIO U CAMOBOCIIUTAHHUIO B
COOTBETCTBUM C OOIIEUETOBEYECKUMHU IIEHHOCTSIMU U UJeajaMyd T'PaKIaHCKOTO
o0lllecTBa; MPHUHSATHE W pean3allvs LEHHOCTEW 3740poBOro M Oe3omacHoro obpasa
AKU3HHU, OEpekKHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHWE K COOCTBEHHOMY
(hUBUYECKOMY U TICUXOJIOTHYECKOMY 37I0POBBIO;

* 6 chepe ommnowenuii obyuaowuxci k Poccuu xax x Pooune (Omeuwecmgy) —
poccHiickass UACHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHMCKON WMIESHTUYHOCTU B



MOJIUKYJITYPHOM  COLIMYME, YYBCTBO TMPUYACTHOCTA K HCTOPUKO-KYJIBTYpPHOU
OOILIIHOCTH POCCUMCKOr0 Hapoja u cynboe Poccum, mnaTpuoTus3M, TOTOBHOCTH K
cnykeHnto OTedecTBy, €ro 3alllUTe; YBaXXEHHE K CBOEMY HapoAy, 4YYyBCTBO
OTBETCTBEHHOCTH Tiepen PoauHOM, TOpAOCTH 3a CBOM Kpaid, CBO0 PoauHy, npouuioe u
HACTOSIIIEE MHOTOHAIMOHAJBbHOIO Hapoja Poccum, yBaxKeHHME TOCYIapCTBEHHBIX
CUMBOJIOB (TepO, diar, TUMH); (OPMUpPOBAHHE YBAKEHHUS K PYCCKOMY SI3BIKY Kak
FOCYJapCTBEHHOMY  s13bIKY  Poccuiickonn  @enepanuu, SBISIIONIEMYCS  OCHOBOU
POCCHIICKON MACHTHYHOCTH M TJABHBIM ()aKTOPOM HAITMOHAILHOTO CaMOOTIPECICHIS;
BOCIIUTAHWE YBAXKCHHUSI K KYJIbType, SI3bIKaM, TPaauldsAM W OObUasM HapOJIOB,
npoxkuBaronmx B Poccuiickon ®@enepanuu;

* 8 cihepe omHOUleHUli 0OYUAIOWUXCS K 3AKOHY, 20CY0ApPCMEY U 2SPAHCOAHCKOMY
obwecmgy —  TPAKIAHCTBEHHOCTb, TpPaXKIAHCKasg MO3UIMUS  AKTHBHOIO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBA, OCO3HAIOIIET0 CBOM KOHCTUTYLIHOHHBIE
mpaBa W OO0S3aHHOCTH, YBAXKAIONIETO 3aKOH MW  MPABOMOPSAOK, OCO3HAHHO
MIPUHHAMAIOILETO TPaaULIUOHHbIE HallMOHAJIbHbBIE u o011euen0BeYecKue
TYMaHUCTUYECKUE U  JIEMOKPAaTUYECKHE IIEHHOCTH, TOTOBOTO K Y4YacTHIO B
OOIIIECTBEHHON JKU3HU; NPU3HAHUE HEOTUYXKJAEMOCTH OCHOBHBIX IIpaB U CBOOOJ
YEeJIOBEKa, KOTOpbIE TMPUHAIIEKAT KaXIOMY OT POXICHHUS, TOTOBHOCTh K
OCYIIECTBJICHUIO COOCTBEHHBIX MPAaB U CBOOO 0€3 HapyllIeHUs MpaB U CBOOO JIPYTUX
JIUI, TOTOBHOCTh OTCTanBaTh COOCTBEHHBIC MIPaBa M CBOOOJBI YEJIOBEKA U TpaKJaHWHA
COTJIACHO OONIENPU3HAHHBIM NPUHIMIIAM M HOpPMaM MEXKIYHApOJHOTO MpaBa U B
coorBercTBUM ¢ KoHctutynmen Poccuiickon ®enepannu, npaBoBas U MOJUTHYECKAs
IPaMOTHOCTb; MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS
Haykl M OOIECTBEHHOM MpPaKTUKU, OCHOBAHHOE Ha JAHalore KyJbTyp, a TaKke
paznuyHbIX (QopMax OOILIECTBEHHOTO CO3HAaHUSA, OCO3HAaHHE CBOEr0 MecTa B
MOJUKYJIBTYPHOM MHpPE; HHTEpPUOpU3AlMs ILIEHHOCTEH JAEMOKpaTUU U COIUAIbHOU
COJIIAPHOCTH, TOTOBHOCTh K JJOTOBOPHOMY PETYJIMPOBAHUIO OTHOILLIEHHUI B TPYMIIE UIU
COIMAJIbHOW OPTraHU3aIlii; TOTOBHOCTh 00YYArONIUXCSl K KOHCTPYKTUBHOMY YYacTHIO B
MIPUHATHHN PELICHUM, 3aTparvBarollvX MpaBa U MHTEPECHl, B TOM YHUCIIE€ B PA3IUYHBIX
dhopmax oOIIECTBEHHON caMOOpraHu3aIlui, CaMOyNpaBIeHUs, 00IIECTBEHHO 3HAYNMOMN
NESTEIBbHOCTH; TMPUBEPKEHHOCTh HJICSIM HHTEPHAIMOHAIN3MA, APYKObI, PaBEHCTBA,
B3aMMOIIOMOIIY HApPOJOB; BOCIIUTAHUE YBAXKUTEIHHOTO OTHOUIEHUS K HAIIMOHAIBHOMY
JOCTOMHCTBY JIIOJIE, WX YyBCTBAM, PEIUTHO3HBIM YOEXKIEHUSM, TOTOBHOCTH
00y4aronuxcsi MPOTUBOCTOSTh UIECOJIOTUU IKCTPEMHU3Ma, HAIIMOHATU3Ma, KCeHO(hoouH,
KOpPYMNIMK,  JUCKPUMHUHALIMM  TIO  COLMAJIbHBIM,  PEJIIMTHO3HBIM,  PAaCOBBIM,
HaIlMOHAJIBHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COIIUATLHBIM SIBIICHUSIM;

* ¢ cghepe omHowleHUll 0OYUAIOWUXCA C OKPYICAIOWUMYU THI00bMU — HPABCTBEHHOE
CO3HAHME U TMIOBEJCHUE HA OCHOBE YCBOCHHS OOLICYEIOBEYECKUX IEHHOCTEM,
TOJEPAHTHOTO CO3HAHUS U TOBEACHUS B TMOJUKYJIBTYPHOM MHpPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMHU JIFOJAbMHU, TIOCTUTATh B HEM B3aMMOTIOHUMAHMSI,
HAaxOJUTh OOIMMEe TeIu U COTPYAHWYATh JUISI WX JOCTYOKCHHS; TPUHSITHE
T'YMaHUCTHYECKHX IIEHHOCTEH, OCO3HAHHOE, YBaXKHUTEIbHOE M J0OpOKeIaTenbHOe
OTHOIIIEHHWE K JAPYroMy YEJOBEKy, €ro MHEHHIO, MHPOBO33PEHHIO; CIIOCOOHOCTH K
COTIEPEKMBAHUIO ¥ (DOPMUPOBAHUE TMOZUTHBHOTO OTHOIICHHSI K JIFOJISIM, B TOM YHUCIE K
JUIaM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI W HWHBaIUAaMm; OepexxHOoe,
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OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIECHUE K (PU3MYECKOMY U TICUXOJOTUYECKOMY
3IOPOBBIO  APYTUX JIIOJICH, YMEHHE OKa3bIBaTh IEPBYIO IMOMOINb; (HOPMHUPOBAHHE
BBIPQ)KCHHOW B TIOBEJICHUU HPABCTBEHHOW IO3UIIMH, B TOM YHUCJIE CIOCOOHOCTH K
CO3HATEIHFHOMY BBEIOOPY J00pa, HPAaBCTBEHHOTO CO3HAHUS W TOBEACHHUS HAa OCHOBE
YCBOGHHUsI OOIIEUEIOBEUECKUX IIEHHOCTEH W HPAaBCTBEHHBIX YYBCTB (YECTH, JOITa,
CTIPaBEIIMBOCTH, MUJIOCEPAMS] U APYKETIOOMsS), KOMIETCHIIMA COTPYJHUYECTBA CO
CBEPCTHUKAMHM, JETbMH MIIAJIIETO BO3pacTa, B3pOCIBIMH B 00pa30BaTEIBHOM,
OOILIECTBEHHO MOJIE3HOM, YYEOHO-HCCIEAOBATENbCKOM, MPOEKTHOM M JPYrMX BHAAX
NEeSTEHHOCTH;

* ¢ chepe omHowleHUll 0OYUAIOWUXCS K OKPYIHCAOWEMY MUpy, K JHCUBOU npupooe,
Xy002cecmeeHHol Kylbmype — MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAyKH, 3HAYUMOCTh HAYKH, TOTOBHOCTh K HAy4YHO-TEXHHUYCCKOMY
TBOPYECTBY, BJIAJACHHE JOCTOBEPHOW HWH(GOPMAIMEH O TEPEeIOBBIX TOCTIDKCHHSIX W
OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW HAayKH, 3aWHTEPECOBAHHOCTh B HAYYHBIX
3HAHUSIX 00 YCTPOMCTBE MUpPA U 00IIeCTBa; TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO,
B TOM 4YHCJE CaMOOOpa30BaHWIO, HAa TMPOTSHKEHWU BCEM JKU3HU; CO3HATEIHLHOE
OTHOIIEHHWE K  HENpPEephIBHOMY  OOpa30BaHUI0  KaK  yCIOBUIO  YCIICIIHOMN
NpoEeCCHOHAIBHON U OOIIECTBEHHOM JIESITENIbHOCTH; OJKOJOTUYECKas KyJbTypa,
OepeXHOEe OTHOIIEHHE K POJHOW 3eMJile, MPUPOJHBIM OorarctBam Poccum u mupa,
MMOHUMAaHUE BIMSHUS COLUATIbHO-IPKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOTHON
Y COITMAIBHON CPE/Ibl, OTBETCTBEHHOCTH 3a COCTOSIHHE MIPUPOIHBIX PECYPCOB, YMEHUHN U
HaBBIKOB Pa3yMHOTO TMPHUPOONOIL30BAHMS, HETEPIIMMOTO OTHOIIECHUS K JCUCTBUSM,
MPUHOCSIIAM  BpEJ JKOJIOTMH; MPUOOPETeHHWE OMbITa AKOJOTOHAMPABICHHOMN
NESATETBbHOCTH, 3CTETUYECKOE OTHOIIEHHWE K MHPY, TOTOBHOCTh K JCTETHUYECKOMY
00yCTpOICTBY COOCTBEHHOTO OBITA;

* 8 chepe omHowenuli ooyuarowuxcs Kk mpyoy, 8 cgepe coyuanbHO-3KOHOMUYECKUX
OmMHOWeHUll — YyBaXKeHUE BceX (PopM COOCTBEHHOCTH, TOTOBHOCTh K 3aIllUTE CBOEH
COOCTBEHHOCTH; OCO3HAHHBIM BHIOOp Oynymiedl mnpodeccud Kak MyTh W CHOCOO
peanu3anuy COOCTBEHHBIX KU3HEHHBIX TJIAHOB; TOTOBHOCTH O0YYAIOIIUXCS K TPYI0BOM
PO EeCCUOHATILHON NEATETFHOCTH KaK K BO3MOXKHOCTH Y4acTHsl B PEIICHUN JINYHBIX,
OOIIIECTBEHHBIX, TOCYNAPCTBEHHBIX, OOIIEHAIMOHANIBHBIX MPOOJIEM; TOTPEOHOCTD
TPYIUTHCS, VYBaXEHUWE K TPyAy H JIOASM TpPyAa, TPYAOBBIM JOCTHIKEHUSM,
100pPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIIICHHUE K Pa3HBIM BHUJIaM TPYI0BOM
JESATETBHOCTH, TOTOBHOCTh K CaMOOOCTY)KHBaHHIO, BKIIIOUass 00YYCHUE U BBIMOJTHECHUE
JIOMAIIHUX 00SA3aHHOCTEMN.

MeTanpeaMeTHble pe3yJibTaThl 00yUeHHUsI €CTECTBO3HAHMIO B CPEAHell 1KoJIe
MeranpeaMeTHble pe3yJbTaTbl  00yYEHUsI E€CTECTBO3HAHUIO TPEJCTABIEHBI TPeMs
rpynnaMy yHUBEPCAIbHBIX YUYEOHBIX I€UCTBUIA.

PeryisiTuBHBIC YHMBEpPCAJIbHbIe Y4eOHbIe 1elCTBUA

Buinycknuk nayuumecs:

* CaMOCTOATEIBHO ONPEAEIATH IIeJI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7auu
B 00pa30BaTeNIbHOM IEATEIHHOCTH U JKU3HEHHBIX CUTYaIUsX;

* OLICHUBATh PECYpPCHI, B TOM YHCIE BpeMs WU APYrM€ HEMATEPHUAIBHBIE PECYPCHI,
HEOOXOUMBIE I JJOCTHKEHHS IIOCTAaBICHHON paHee 1elu;



* COMOCTaBJISTh MMEIOLIUECS BO3MOXHOCTH U HEOOXOAMMBIE ISl JOCTUKECHHS LU
pecypesl;

* OpraHu3oBbIBaTh (P()EKTUBHBIA MOUCK PECYPCOB, HEOOXOAUMBIX AJIS JOCTHXKEHUS
[IOCTABJICHHOM LIEJIH;

* OIIPEACIIATh HECKOJIBKO ITyTEN JOCTUKEHUS ITOCTaBICHHON LIETIH;

* BbIOMpATh ONTHUMAJbHBIA MyTh JOCTHXKEHUS LEIW C Y4eToM 3(PPEeKTHBHOCTH
pacxo/10BaHuUs PECYPCOB U OCHOBBIBASICh HA COOOPAXKEHUSIX ITUKU U MOPAJIH;

* 3aJaBaTh IIApaMETPbl M KPUTEPUH, IO KOTOPBIM MOKHO OIPEAEIUTH, YTO LEIb
JNOCTUTHYTA;

* COIIOCTAaBIATH IIOJIYYCHHBIM PE3yNbTAaT [EATEIBHOCTH C IIOCTAaBICHHOM 3apaHee
LETIBIO;

* OLIEHUBAThH IMOCJIEICTBUS JOCTHKEHHSI TOCTABICHHON LEIN B yUeOHOH JIEATENbHOCTH,
COOCTBEHHOM U3HH U KU3HHU OKPYKAIOIINX JHOJEH.

Ilo3naBaTe/ibHBIE YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Buinycknuk nayuumces:

* KPUTUYECKHU OIICHUBATh U UHTEPIPETUPOBATH HH(GOPMAIIUIO C Pa3HBIX MO3UIIUNA;

* pacro3HaBaTh U (UKCUPOBATH MIPOTUBOPEUHS B MH(OPMAITMOHHBIX HCTOYHUKAX;

* UCIIOJIB30BaTh Pa3IUYHbIE MOJECIbHO-CXEMAaTUYECKHE CPEICTBA JUIS MPEACTABICHUS
BBISIBIICHHBIX B MH(POPMAIIMOHHBIX UCTOUHHUKAX MMPOTHUBOPEUUN;

* OCYHIECTBJISITh Pa3BEpPHYTHIH WHGOPMAIIMOHHBIA TOWCK U CTaBUTh Ha €ro OCHOBE
HOBbIE (yueOHbIC U MTO3HABATEIIbHbBIC) 3a/1a4U;

* ICKaTh U HaXOJUTh 0000IICHHbIE CITIOCOOBI pELICHUS 3a]1ay;

* IPUBOJAUTH KPUTUUECKHE aPIYMEHTHI KaK B OTHOIIEHUH COOCTBEHHOTO CY>KJI€HUS, TaK
Y B OTHOIIEHUH JIEMCTBUI U CYXICHUMN APYroro;

* AHAJIM3UPOBATH U MPEO0OPA30BBIBATH MPOOJIEMHO-TIPOTUBOPEUNBBIE CUTYAIIUY;

* BBIXOJIUTH 332 PAMKHM YYEOHOr0 MPEeAMETa U OCYIIECTBIIATh LEICHANPABICHHBINA MOUCK
BO3MO>KHOCTH LIMPOKOT0 IIEPEHOCA CPEICTB U CIOCOOOB JEHCTBYS;

* BBICTpaWBaTh WHIAUBUIYAJIbHYI0O 00pa30oBaTEIbHYI) TPACKTOPUIO, YUUTHIBAS
OTPaHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;

* MCHSTh W YyJIEPXKUBATh Pa3HbIe MO3UIIMU B TO3HABATEIHHOU JEATETLHOCTH (OBITH
VUYCHHKOM M y4yuTeaeM; (GOopMyJIHpOBaTh OOpa30BaTEIbHBIM 3aMpoOC W BBIMOJIHAITH
KOHCYJIbTATUBHBIC (DYHKIIMM CaMOCTOSITEIBHO; CTaBUTh MpoOJeMy W paboTaTh Haj ee
pELIEHUEM; YIIPABIIATh COBMECTHOM MTO3HABATEIBHOMN JESITEIIBHOCTHIO U MOAYHHSITHCS ).

KoMMyHuKaTHBHBIE YHUBepPcaibHble yueOHbIe 1eHCTBUSA

Buinycknuk nayuumcs:

* OCYIIECTBIISATH JEJIOBYI0 KOMMYHUKAIIUIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIIBIMU
(kax BHYTpHu 00pa3oBaTeILHON OpraHU3alliM, TaK U 3a €€ MpeiesiaMn);

* IPU OCYIIECTBICHUHM TPYMNIOBON pabOThl OBITh KaK PYKOBOJUTENEM, TaK M YJIEHOM
MIPOEKTHOM KOMaHbl B Pa3HBIX POJIIX (T€HEPATOPOM HUeH, KPUTUKOM, UCTIOJIHUTEIIEM,
MPE3CHTYIOUUM U T. 11.);

* pa3BEpHYTO, JIOTUYHO M TOYHO H3JIaratb CBOI TOYKY 3PEHUSI C HCIOJIb30BaHUEM
aJIEeKBaTHBIX (YCTHBIX M MUCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

* pacro3HaBaTh KOH(JIMKTOTCHHBIE CUTYallUd W TPEIOTBpAIIATh KOHQIMKTHI O WX
aKTUBHOM (a3bl;



* KOOPJIMHUPOBATH U BBINOJHATH PA0OTY B YCIIOBHUSIX BUPTYaJIbHOTO B3aMMOJCHCTBUS
(K codeTaHus peaJbHOTO U BUPTYaIbHOTO);

* COTJIaCOBBIBATH IMO3MIIMM YIECHOB KOMaHAbl B TIpolecce padoOThl Haja OOMIMM ©
nox0upaTh NApTHEPOB JUIsl JIEIOBOM KOMMYHHUKAIUM, HCXOIS W3 COOOpaxxeHui
PE3yJAbTaTUBHOCTU B3aUMOJICHCTBUS, @ HE TMYHBIX CUMIIATUI;

* BOCIPUHUMATh KPUTHUYECKUE 3aME€UaHUs KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

* TOYHO U €MKO (hOpPMYJIMPOBATH KaK KPUTHYECKHUE, TaK U 0JI0OpUTEIbHBIC 3aMEUaHus B
azpec IPyrux JIOJIed B paMKax JeJIOBOM U 00pa30oBaTelIbHOW KOMMYHUKAIMU, U30eras
MIPH 3TOM JIMYHOCTHBIX OIIEHOYHBIX CYXICHHM./peIIeHuEM:;

* MIPEACTABIATH MyOJUYHO PE3YJIbTAThl MHIWBUAYATHHOW W TPYIIIOBOM NEATEILHOCTH
Kak Mmepej 3HakOMOM, Tak U IEPE] HE3HAKOMOUW ayJIUTOPUEH;

IIpeameTHbIe pe3yJIbTATHI H3YYECHHUS €CTECTBO3ZHAHNS B CPeIHEe HIKO0JIe

Buvinycknuxk na 6azoeom ypoene Hayyumcs:

* TIMIPUBOJUTH NPUMEPHI POJU ECTECTBO3HAHUS B (POPMHPOBAHUU HAYYHOIO
MHUPOBO33PEHHUSI HA OCHOBE HSBOJIIOIHUM E€CTECTBEHHOHAYyYHOM KApTUHBI MHpa
(buszmyeckas, MeXaHMUYECKas, JJICKTPOJMHAMHUYECKas, KBAHTOBO-TIOJIEBas), a TakKkKe
€IMHCTBA 3aKOHOB NPUPOIbI BO Beenmennou;

e KJacCU(HUIIMPOBAT, YPOBHH HAy4YHOTO IIO3HAHHUS W HMX COCTAaBISAIOIINE: MHUPBI
(HaHOMUP ¥ MUKPOMHP, MAKPOMHUP, METaMuUp),

(dbu3nyecKkue SBICHUS, XHMHUYECKHE PEAKIIUH, OHOJOTHMYECKHE ITPOIECChl, YPOBHH
OpraHu3alid MaTepUH, YPOBHU OPraHU3aluU KU3HHU;

* WUTIOCTPUPOBATH HA MPUMEpPAX ACHCTBUE M MPAKTUUECKOE MPUMEHEHUE OCHOBHBIX
byHIaMEHTAIBHBIX (U3UYECKUX TEOPUM UM 3aKOHOB: KJIACCUYECKOM MEXaHUKH,
MOJICKYJISIPHO-KMHETUYECKON TEOpUH, TEPMOJIMHAMHUKH, KJIaCCHYECKOM
ANEKTPOAMHAMUKH, CIEHHAIBHOM TEOPUU OTHOCUTEIBHOCTU, KBAHTOBOW Teopuu (B
OCHOBHBIX JIEMEHTAX);

* pacmo3HaBaTh (PU3NYECKHUE TIPOIIECCHI B KOHTEKCTE MEKITPEIMETHBIX CBSI3CH;

* WCIIOJB30BATh JUIsl OMHCAHWS XapakKTepa NPOTEKaHHUS (PU3UYECKUX IPOIECCOB
(bu3uYeCcKre BEIUNYUHBI U IEMOHCTPUPOBATh B3aUMOCBSI3bh MEXKIY HUMU;

* OINMCHIBATH YCIOBHS TNPUMEHEHUS (PU3NUEeCKUX Mojelel (MaTepuaabHas TOYKa,
MaTeMaTHYSCKUI MasTHHK, a0COJIOTHO TBEPIOC TEJIO, HICaIbHBIA Ta3, HicaabHas
TETJIOBasl MalllWHA, TUIaHeTapHas MoJieh atoma Pesepdopaa, HyKJIOHHAsT MOJCID SApa,
MOJIeJNIb aToMa Boopoia 1o bopy) npu pemennn puanyeckux 3anay;

* pemiaTh Ka4eCTBEHHBIC M MPAKTUKO-OPUCHTUPOBAHHBIE (DU3WUYECKHUE 3aaud C SIBHO
3a1aHHOM (PM3UYECKON MOJIETBI0 B KOHTEKCTE MEKIIPEIMETHBIX CBSI3CH;

* MPEACKA3bIBaTh CBOMCTBA XMMHUUYECKHUX IJIEMEHTOB HAa OCHOBAHMM NEPUOIUYECKOTO
3aKOHa;

* KiIacCU(UIIMPOBATh BHUIbI XUMHUYECKUX TIPEBpallleHUd U MpecKa3blBaTh HX
BO3MOKHBIEC IPOTYKTHI;

* pAacCUMTHIBaTh KOJIMYECTBEHHBIC XAPAKTCPUCTUKH MPOCTECUIIUX XUMHYECKUX
MPEBPALIEHUM, UCIONb3yS I pacyera 3aKOHbl COXPAHEHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, ABOrajipo;

* MPEACKA3bIBaTh M3MEHECHUS CKOPOCTH XUMHYECKMX PEaKUUi B 3aBUCUMOCTH OT
TEMIIEPATYPhl U HAIMYHS KaTaIu3aTopa;



* MPUMEHSTH TIOHATHE O XUMHYECKOM PABHOBECUH JUIsl OMMCAHUS CBOMCTB OOPATHMBIX
IPOIIECCOB;

* IIPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCMOJIb30BaHUS XMUMHUUYECKHUX BEIIECTB M HUX
peakIuii B MPOMBIIIUICHHOCTH U B OBITY;

* KJIacCU(MUIIMPOBATh OCHOBHBIE OHOJIOTHYECKHE MAKPOMOJICKYJBI W  0a30BbIC
MIPOIECCHI, B KOTOPHIX OHU YYaCTBYIOT;

* pacHo3HaBaTh OTJIWYMS B CTPOCHUU KUBOTHBIX U PACTUTEIIBHBIX KIIETOK, a TaKkKe
OJIHOKJIETOYHBIX OPTraHMU3MOB IO OMHUCAHUIO, HA U300paKEHUAX UJIU MO MUKPOCKOIIOM;
* CpaBHUBATh BHUJIbI JCICHUS KJICTKUA (MUTO3 U MEI103); ONpEeAeiaTh CTaJud MUTO3a IO
M300paXKEHUSIM;

* 00BSACHATH pOJTh (OTOCHHTE3a B TEOJOTUUYECKHX IMPOIIeccax Ha 3eMiie U MoAIepKaHu!
CYIIIECTBOBAHUS KU3HHU;

* CpaBHMBATh OMOJOTUUYECKUE 0OBEKTHI MEXKIy COOOM MO 3aJaHHBIM KPUTEPUSIM; JIeTIaTh
BBIBOJBI U YMO3AKJIIOUCHHMS HAa OCHOBE JIAaHHOIO CPABHEHMS;, YCTAHABJIMBATh CBS3b
CTPYKTYPHI U (PYHKIIUU OPTaHU3MOB;

* OnuchIBaTh ()EHOTHUIT OPraHu3Ma; KIacCU(UIMPOBATh OMOJOTHUYECKHE OOBEKTHI I10
CYIIECTBEHHBIM  TIpuU3HaKaM  (OCOOCHHOCTH  CTPOCHMS, IHTaHUSA, JIBIXaHUA,
Pa3MHOXXCHUS, PA3BUTHA);

* XapakTepu3oBaTh HW3MEHUYMBOCTH TMPOSBICHHS TEHETHYCCKOM WHPOpMAIUU B
MOKOJICHUAX Ha OCHOBAHUHW 3aKOHOMEPHOCTEW M3MEHUYMBOCTH U XPOMOCOMHOUN TEOpPHUHU
HACJICJICTBEHHOCTH; CPAaBHUBATD

HACJICJICTBEHHYIO U HEHACJIEICTBEHHYIO U3MEHUUBOCTD;

* pelIaTh TeHETUYECKHUE 3aJlayd Ha MOHOTHOPHUIHOE CKPEIIMBAHKUE; COCTABISATh CXEMBbI
CKpEILUBAHUS, UCTIOJB3YsI OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

* pa3auyaTh OCHOBHBIE TPU3HAKU MOMYJISIUA U OUOJIOTUUECKOTO BUA;

* BBIBIATH Mopdosioruyeckue, (U3MOJIOTUYECKUE, TMTOBEICHUECKHE aJamnTaliuu
OpraHu3MOB K cpejae OOWTaHMS W JEHCTBUIO  DKOJIOTHYECKHX  (PaKTOPOB;
MIPOTHO3UPOBATh U3MEHEHHE IKOCHUCTEM I10]T IeHCTBUEM BHEITHUX (haKTOPOB;

* HaXOJWUTh CXOJICTBO W pa3Iuyusi YEJIOBEKAa M KHUBOTHBIX; OMNPEACIATh MOJCIb
AKOJIOTUYECKH TMPaBUJIBHOTO TOBEJICHUS B OKpPYXKawolIe cpeae; OlICHUBaTh
aHTPOTIOTEHHBIC U3MEHEHHS B Onocdepe;

* ONKUCHIBATh OCHOBHBIE HAYYHbIE TUIIOTE3bI O MPOUCXOkKIeHNH Beenennoit, ConHeuHOM
CHCTEMEI U IUIAHET;

* BBIICJIATH OOIIME CBOMCTBA U OTJIWYMS IJIAHET 36MHOM TPYIIIBI U IJIAHET-TUTAHTOB;

* HCIOJIb30BaTh €CTECTBEHHOHAYYHYIO TEPMHHOJIOTHIO TPU OMUCAHUU SIBJICHUU
OKPY’KaroIIEero Mupa;

* KJacCU(pUIUPOBATH IOJIE3HBIE MCKOIMAEMbIe MO XUMHUYECKOMY COCTaBYy, METOJlaM
JIOOBIYH, 00JIACTH UX HMCIIOJIb30BAHHS B TEXHOJIOTHH;

* IPUMEHATh €CTECTBEHHOHAYYHbIC MOHATHS U KOHLETIIUH JJ1s1 OITMCAHUS COBPEMEHHBIX
TEXHOJIOTHYECKHUX JOCTHKEHUH, BKIIOYasi HAHOTEXHOJIOTHIO U OMOTEXHOJIOTHIO;

* pacrno3HaBaThb NPHHIUIIBI paOOThl M H3BJEKATh M3 ONHCAHHS HamOoJiee BaKHBIC
XapaKTEPUCTHKU TPUOOPOB U TEXHUIECKUX YCTPOMCTB;

* JICIIOJIb30BATh BJIEMEHTHI MCCIIEA0BATEIILCKOI0 METO 1A JIJIS1 BBISIBJICHHUS B3aUMOCBS3EH
MEXIy 00OBEKTaMU U SIBJICHUSIMU; IPOBOIUTH HAOJIOICHNE, N3MEPEHNE U ONHMCAHNE;



* MPUMEHSTH B JIEMOHCTPAIMOHHBIX M HCCIEIOBATEIIbCKUX LEJSIX COBPEMEHHbBIC

pUOOPHI 11 U3MEPECHHS U HAOIOJICHUSI, UCIIONb3Ysl OINKMCAaHUEe WIM MPEeII0KESHHbBIN

AJTOPUTM SKCIIEPUMEHTA;

* BBIJICTIATH MEPCOHAIBHBIN BKJIAJ BEIMKUX YYEHBIX B (DOPMHUPOBAHHUE COBPEMEHHOMU

€CTECTBEHHOHAYYHON KapTUHBI MUPA;

* OCO3HaBaTh HEOOXOAMMOCTH COOJIOJICHUS TPEANMCAHUN W TEXHHKH O€30MacHOCTH,

npeayiaraéMblX B HHCTPYKLIMSIX IO MCIOJIB30BAHHUIO JIEKAPCTB, CPEICTB OBITOBOM

XUMUH, JIEKTPUIECKUX TPUOOPOB, CIOKHBIX MEXaHU3MOB;

* BBIICIATH OCHOBHBIC TIPU3HAKK 370pPOBOTO 00pas3a JKW3HH; OOBSICHATH POJb

OTPULIATEILHOTO BIUSHUS QJIKOTOJsl, HHKOTHUHA, HAPKOTUYECKUX BEILECTB, MyTarcHOB

Ha 3JI0pPOBbE OpPraHu3Ma U 3apOJIbIIICBOE PA3BUTHE; ONMPEIEIATh BO3MOKHBIE MPUUUHbI

HACJICJICTBEHHBIX 3a00JI€BaHUM.

Muxpomup. Atombl. BemecrBa. Peakuun

IIpeaMeTHbIE Pe3yabTATHI OCBOCHUS TEMBbI TTO3BOJISIOT:

® Ha3bIBaTh MOJCIHM CTPOCHHS aTOMOB M OOBSCHSATH, B UEM pa3HHUIlA MEXKIY HHMH,
XapaKTEepPU30BaTh UX JIOCTOMHCTBA U HEJIOCTATKY;

® OOBSACHATH TOHSATHSA: 3JICKTPOHHAs 000J0YKa aToMma, IHEPreTHUYECKUN YpPOBEHBb
AJIEKTPOHA, AIEKTPOHHOE o0J1ako (opbuTann), KaTHOH, aHUOH,
3JIEKTPOOTPHULIATETBHOCTD;

e KiaccuuIupoBaTh  BUABl XMUMHUYECKMX  CBs3ed  (MOHHAas, KOBAJICHTHas,
MeTaJUTMYECKas) 1 MEXaHU3M X 00pa30BaHMS;

® OXxapakTepu3oBaTh (U3NUYECKUE CBOMCTBA METAUIOB W CIUIABOB, Ha3BaTh CaMble
IJIACTUYHBIE METAJIbl, METALIBI C CAaMOW IIJIOXOM 3JIEKTPONPOBOJIHOCTHIO, CaAMBIN
JIETKUHW U CaMBbIU TSKEJBIM METAJIJI, TYTOIUIABKUE METAJLIbI,

e chopMyaupoBaTh TPHU TOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKON TEOpUu B
COBPEMEHHOM BapHUaHTe, MEPEUUCITUTh arperaTHble COCTOSIHUS BEIECTBRA;

® OMpeaessiTh XapaKTepPUCTUKY MPUPOJHOrO0 Ta3a, €ro COCTaB U KOJIMYECTBEHHOE
CoZIepKaHUE €ro KOMIIOHEHTOB;

® XapaKTepH30BaTh OCHOBHBIE CBOMCTBA M COCTaB HE(TH, MEPEUHCIUTH (paKIuu,
MoJIy4yaeMbl€ MpHU NMeperoHke HeTu;

® omnucaTh CyTh aMOP(GHOTIO COCTOSHUSI TBEPABIX BEIIECTB, MEPEUUCIUTh U3BECTHHIC
aMmopdHbIe BEIIECTBA U yKa3aTh 00JIACTh UX MPUMEHEHUSI;

® JI0Ka3aTh OTHOCHUTEJILHOCTh KJIACCU(UKAIIMA OPraHUYECKHMX M HEOPraHUYECKUX
BEIIIECTB;

® Ha3BaTh OCHOBHBIC IIOJIOKCHHUS TEOPUHU XHUMHYECKOTO CTPOEHHS OPTraHMYECKUX
coenunenui A. M. bytneposa, @. Kekyne, A. Kynepa;

® OOBSACHATH, YeM OTJIMYAIOTCS PEAKIMH IMOJUMEpPU3aAlUN U TOJMKOHISHCALNH, W
WJUTFOCTPUPOBATH 3TU PEAKIIUU TTPUMEPaAMHU;

® CHCTEMaTU3UPOBATh BHUJIBI CMECEH MO COCTaBYy, BHIPA3UTh COCTAB Ia30BBIX, TBEPIBIX
U KUIKUX CMECEH;

® KJIAacCCHU(pUIMPOBATh TUCHEPCHbIE W KOJUIOMAHBIE CHCTEMBI, OMHCATh 3PPeKT
Tunpans;

® CpaBHUBATh CBOMCTBA M CTPOCHHE aJUIOTPOIMHBIX Moaudukanuii pocdopa, yrieposa,
0JI0Ba;



OOBSACHSTH MTOHATHUS: XUMHUECKAsT PEAKIHsl, KaTalInu3aTopbl, (hePMEHTHI, XHMHUIECKOE
paBHOBecue, npuHuun Jle [laranbe;

OOBSACHSTH, KaKh€ PEaKIIMM Ha3bIBAIOTCS OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIMU, U
paccyYuTaTh CTETICHh OKUCIICHHS 3JIEMEHTOB IO (JOPMYJIaM UX COCTHMHCHHM;
OXapaKTePU30BaTh METOJBI JICUCHUSI — TaJIbBAaHU3AIUIO U JIEKTPOQOpe3, TPOBECTH
CpPaBHHUTEIbHBIN aHAJIN3 MPOLIECCOB TalbBAaHU3ALIMHU U dNIEKTpodopesa.

Yes0BeK 1 €ro 310pOBbeE
IIpeaMeTHbIE Pe3yabTATHI OCBOCHUS TEMbI TTO3BOJISIOT:

OOBSCHSTH, KaK B MPOIECCE HBOJIOIMU U3MEHsUIach opMa uepena U pa3BUBAJICA
MO3T YEJIOBEKA;

0XapaKTEepPU30BATh YEIOBEKA KaK OMOCOLMAIBHOE CYIIECTBO;

OTHUCHIBATh OCHOBHBIC MOHSITUS T€HETUKHU, METOJbl MU3YYCHUs T'CHETHUKU YeJIOBEKa,
OOBSACHSTH, YTO U3y4yaeT (hapMOTEHETHUKA, STHOTCHETHKA U MaJICOTEHETHKA,
Ha3bIBaTh MPUOOPHI M ammaparbl, KOTOPble (PUKCUPYIOT M 3aMUCHIBAIOT OUOTOKHU
cepaua, HJIEKTpUYECKHE KOJeOaHus TOJIOBHOTO MO3ra, C IOMOUIbIO KOTOPBIX
U3MEPSIIOT KPOBSIHOE TaBJICHUE;

ONKCHIBATh, Kak (PUIbTpyeTCcsl KpoBb B He(ppoHAX, KaK MPOTEKAeT MPOLECC
TEPMOPETYIISLIUYA B OPTaHU3ME YEIOBEKA;

IIEPEYUCTIUTh XUMUYECKHUE IJIEMEHTBI, KOTOPBIE COJEPKATCA B OPTaHU3ME YEJIOBEKA,
IPUBECTH MPUMEPHI MAKPOIJIEMEHTOB, MUKPOIJIEMEHTOB U YIIbTPAMUKPOAIEMEHTOB
B OPTaHM3MeE YEJIOBEKa;

Ha3BaTh 3a00JICBaHUsA, CBS3aHHBIE C HEJOCTATKOM WM U30BITKOM pa3HbIX
XUMHUYECKUX 3JIEMEHTOB B HAllIlEM OPTraHU3ME;

ONpeneNnsTh  pa3sHUIly  MEXAYy  aBUTaMHHO30M,  THMIIOBUTAMHUHO30M U
TUIEPBUTAMUHO30M, Ha3BaTh 3a00J€BaHUs, BbI3BAHHBIE HEIOCTATKOM B OpraHU3MeE
ButaMuHOB C, A, D;

onpenensaTh (GYHKIIMH TOPMOHOB B OpPraHU3ME YEJIOBEKA M MEPEUUCIUTh OCHOBHBIC
CBOMCTBA TOPMOHOB W TPYIIIBI, HA KOTOPBIE OHHU JEIATCSA 10 CBOEU XMMUYECKOH
IIPUPOLE;

chOpMyIUPOBATh TOHSTHUS: AJIKAJIOWUIbI, SHIAOPPUHBI, BAKIIMHBI, AHTHOUOTHUKH,
XUMHUOTEpaIus;

OTHUCHIBATh MOHSTHS (HU3NYECKOTO, TCUXUYECKOr0 M HPABCTBEHHOTO 3/I0POBBS U
WUTIOCTPUPOBATh MPUMEPAMU  KIIACCHYECKUX MPOU3BEACHUN JUTEpaTypbl U
HCKYCCTBA;

OOBSCHSTH, YTO TAKOE KU3HEHHAS! EMKOCTh JIETKUX U €€ CPEJHHE MMOKa3aTeH;
OOBSICHSTH MOHSTHS: aHTPOIIOMETPHSI, MATHUTHBIA PE30HAHC, PEHTT€HOIMarHOCTHKA,
YIIBTPaA3BYK, 3JEKTpodope3, aHTPOIIOMETPHUS.

EcrecTBo3HAHME HA ci1yk0e YesiOBeKa
IIpeameTHbIe pe3yJbTAThl OCBOCHUS TEMBI TTO3BOJISIOT:

IIEPEYUCIIUTD AJIEMEHTAPHBIE YAaCTULIBI U AaTh UX KPATKYIO0 XapaKTEPUCTHUKY, COCTAB
ITIPOTOHOB Y HEUTPOHOB,;

JI0Ka3aTh 0e30MacHOCTh boNbIIOro ajpoHHOro Kojulaiiaepa A OKPY’KAIOLIEro
MUDa;

[IOJICYNTATh CYMMapHYIO SHEPIUIO IPOTOHOB, CTAJIKUBAOIINXCS B KOJUIAWIEPE;
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CpPaBHUBATh XapaKTEPUCTUKY pa3HbIX BUAOB 3ekTpocTtaHuuil — ['OC, TOC n ADC,
OINUCHIBATh MPUHIUI IEUCTBUS TEPMOAIIEKTPUUECKOTO T€HEPATOPA;

OOBSACHATH MOHSTHUS: PErYJATOPBl POCTA, MECTULM/BI, PENEIIEHThI, HCKYyCCTBEHHAs
MUIIA;

OXapaKTepu30BaTh TCHETHUECKU MOAU(PUIIMPOBAHHBIE OPTaHU3MBI U TPAHCTECHHBIC
MIPOAYKTHI, a TAKXKE CIIOCOOBI UX TOTyUCHUS;

OIIpeENATh NPAKTUYECKOE 3HAUCHUE HAHOTEXHOJIOTUN JIsl Pa3BUTHUS DJIEKTPOHUKH,
MEIMIIMHBI, CEIbCKOTO XO3SIMCTBA, SKOJIOTMH, ONTHKH, aBUAIlMM, KOCMOHAaBTUKHU U
APYTUX 00JacTel 4eI0BEUECKOM 1eATEIbHOCTH;

OOBSACHATh NMPUHIUN PabOThl MUKPOBOJHOBOHM II€YM, HarpeBaTelbHBIX MPHOOPOB,
OTJINYHE JIFOMUHECIIEHTHOM JIAMIIBI OT CBETOIUOHOM;

pacrmo3HaBaTh MapKHUPOBKU J100ABOK, COACPKAIIUXCS B MPOAYKTaX NUTAHUS, HE
peKoMeH1yeMbIX ['occaHanmuaHa130pOM AJis ynoTpeOIeH S,

cOopMyJIMpPOBATh, YTO TAKOE CHUHEPIreTUKAa U CaMOOPraHU3alusl CIOXKHOU CHUCTEMBI,
U PacKpbITh 3HAUYCHHWE CHHEPreTUKH J[UId IO3HAHWS MaTepHabHOTO MHpa U
COLIMAJIHOTO pa3BUTHUs OOLIECTBA;

OTIPEIETISATH MOHSTHE 30JI0TOTO CEUEHUS, TPUBOIUTH MPUMEPHI €r0 UCIIOIB30BaHNUS B
HCKYCCTBE, apXUTEKType, KuHeMaTorpade, mo33um, My3bIKe U B IPUPOJIE;
chopMynIMpoBaTh MOHATHE «OMOHHWKA» M TOKa3aTh, TJI€ HAXOIAT BOIUIOIICHUE €€
OPUHLIUIIBI;

IPOMJUTIOCTPUPOBATH B3aUMOCBSI3b IPUPO/IbI U TEXHUKHU HA IPUMEPax U3 OUOHUKHU.

BblnyCKHuK noJjiyuum 603MOMCHOCMb HAYUUMbCA .

COOTHOCUTh OOBEKTHI JKUBOW W HEKHBOW TMPUPOILI CHUCTEMHO C TOYKH 3PCHHUS
€CTECTBEHHOHAYYHOW KapTHHBI MHpa Ha OCHOBE CHHTE3a (DU3MUYECKOM,
OMOJIOTUYECKONW M XUMHUYECKON KapTHH MHUpa; MOHUMATh TPAHUIIBI MPUMEHUMOCTH
CYIIECTBYIOIINX TECOPHIA;

UCIIOJIb30BaTh MOJIEIH JCHCTBUSI €CTECTBEHHOHAYYHBIX 3aKOHOB M KOHIEMIIUNA JIJIst
OTHCAHUS SIBJICHUH U MPOIECCOB PEATbHOTO MUPA;

HAXOJUTh B3aMMOCBSI3U MEXAY GOpPMON U COJEpKaHUEM, TPUUUHON U CIEACTBUEM,
SAMHUYHBIM, OCOOCHHBIM M OOIINM, Teopuel U (aKTaMH JJIsi €CTECTBEHHOHAYYHBIX
00BEKTOB U MPOLIECCOB;

IPOBOJUTh CAMOCTOSITEIBHBIC DKCIEPUMEHTBHI U JICMOHCTpAIlMd  OCHOBHBIX
€CTECTBEHHOHAYYHBIX MOHSATUN U 3aKOHOB, COOJIIO/1ast MpaBuiia 6€301acHOM paboTHI;
JIeaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTAIBHBIX JIAHHBIX, MPEJCTAaBICHHBIX B BHJIC
rpaduka, TaOJIUIBI WIA TUATPAMMBIL;

0000111aTh UMEIOIHECS JaHHBIC B BHUJIC HEMPOTUBOPEUYUBOU THIIOTE3BI M 0OCYKIATh
BO3MOYKHBIC ITYTH €€ TIOJITBEPKIACHUS WIIH OTIPOBEPIKEHUS;

MHTEPIPETUPOBATh €CTECTBEHHOHAYYHYIO HH(POpPMAIMIO, COJEpKalIylocs B
coobmenusix CMU, pecypcax UHTepHETa, HAYYHO-TIOMYJISIPHBIX CTATHSIX;
NpUMEHATh Tpu pabore B Oubnmorexkax u B VHTEepHETE METOABI IMOMCKA
uH(OpMAIUU, BBIIEISITH CMBICIOBYI) OCHOBY WPOYHUTAHHOTO | YBHUICHHOTO,
KPUTHUYECKU OIIEHUBATh JOCTOBEPHOCTH MOJYyUYE€HHON MH(OpMAINY;

OPOBOJUTH  CAMOCTOSITEIBHBIM  y4eOHO-MCCIIEOBATENbCKUNA  MPOEKT  TI0
€CTECTBO3HAHUIO, BKJIIOYAIOLIUN OMpeJeIeHe TeMbl, MOCTAHOBKY LIETU M 3ajad,
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BBIJIBDKEHUE THUIOTE3bl M MYyTEeW €€ SKCIEPUMEHTAIIbHOW MPOBEPKH, MPOBEICHUE
AKCIIEPUMEHTA, aHaJU3 €ro pe3yJbTaroB, (QOpMyJIUpPOBAHHWE BBIBOJIOB H
Ipe/iCTaBlIEHHE TOTOBOI0 MH()OPMAITMOHHOTO MPOAYKTA;

® Ha OCHOBE 3aKOHOB TEPMOJMHAMHMKHU MPUBOAUTH IPUMEPHI IPOIIECCOB OOMEHA
Maccoil M ’Heprued, B KOHEYHOM CuUeTe MPUBOMASIIMUX K 3BOJIONUK BceneHHOMH,
BKitouasi sBomonuio ['amaktuku, ConmHewyHOM cuctemsl, 3emid, Ouochepsl u
YeJIOBeKa KaK OWOJIOTMYECKOTO BHA, YYHUTHIBas BEPOSTHOCTHBIM XapakTep
IIPOLIECCOB B JKUBOU M HEXXUBOU IIPUPOJIE;

® pa3AeiATh 3BE3/Ibl Ha TPYIIBI MO OCHOBHBIM XapaKTepPHUCTHUKAM (pa3Mep, IIBET,
TeMreparypa);

® Ha3bpIBaTh XHMMHUYECKHE COCJIMHEHUS COIVIACHO MPUHIUIAM MEXKIyHApOAHOU
XUMHUYECKON HOMEHKIIATYPBI;

® [pe/ICKa3blBaTh B3aUMOJCICTBHE BEIIECTB C PACTBOPUTEIIEM M  CBOWCTBA
00pa3yIoLUXCsl PACTBOPOB HA OCHOBE TEOPHH JEKTPOIUTUYECKON JUCCOLMALINH;

® MPUMEHSTH MOHITHE O XMMUUYECKOU CBS3M JJIsl ONMUCAHUS U TPEJCKa3aHUsl CBOWCTB
BEILIECTB B PA3JIMYHBIX arperaTHbIX COCTOSIHUSIX; COCTAaBJISATH MOJIETU MOJIEKYI,
oOJnaaronmx 3aJ1aHHBIMA CBOMCTBAMU;

® OOBSICHATH MPUYMHBI OMOJOTUYECKOTO Pa3HOOOpa3usi Ha OCHOBE CHUHTETUYECKOM
TEOPUU SBOJIIOIUU; WUHTEPIPETUPOBATH POJb JAaHHBIX SMOPHUOJIOTUU B Pa3BUTHUU
TEOPUU aHTPOIIOIEHE3A;

® OOBSACHITHL B3aUMOCBSI3b KOMIIOHEHTOB JSKOCHCTEMbI Ha OCHOBE IIpaBUJia
AKOJIOTMYECKON THpaMUJIbl; TPUBOJIUTH JOKa3aTeIbCTBA HEOOXOJUMOCTH JIs
YCTOWYMBOTO Pa3BUTHS TMOJJEPKAHUS U COXPAHEHHUS BUIOBOIO MHOrooOpa3us Ha
OCHOBE 9BOJIIOIIMOHHOM TEOPHUH, a TAKXKE YUeHUs: 0 Onocdepe;

® WCIOJIK30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHHS B MPAKTUYECKON JEATEIBHOCTU U
NOBCEIHEBHON  JKW3HUM I OLEHKH BIWSHUS HA OpPraHu3M  4YeJoBeKa
AJIEKTPOMArHUTHBIX BOJIH W  PAJMOAKTUBHBIX U3JIYYEHUH; CIOCOOCTBOBAHMS
AHEprocOEepekeHNI0; OE30MaCHOT0 HCIMOJIL30BAaHUS MATEPUATIOB M XUMHUYECKUX
BEILIECTB B OBITY; NpOPMIAKTUKU HMHQPEKIIMOHHBIX 3a00JIeBaHUM, HUKOTHUHOBOM,
AJIKOTOJIbHOW M HAPKOTUYECKOW 3aBUCHUMOCTEW; OCO3HAHHBIX JIMYHBIX JCHUCTBUU MO
OXPaHE OKPYKAIOIIEH CPEbI;

e 00CYXJaTh CYIIECTBYIOIIME II100aIbHBIC TPOOJIEMBI YeloBeUeCTBa (PKOJIOTUUECKUE,
DHEPTreTUYECKHE, ChIPhEBBIC, JeMorpaduueckue W T. [.) Ha OCHOBE
€CTECTBEHHOHAYYHBIX TIPEJICTABIICHUN, a Tak)Ke OOOCHOBHIBATH B JTUCKYCCHUU
BO3MO>KHBIE ITYTHU UX PEIICHUS.

ObecnieunTh  JTOCTIKCHHE  IUIAHUPYEMBIX  pE3yJIbTaTOB  OCBOCHUS  OCHOBHOM

o0pa3oBaTeNnbHON MPOTPaMMBbI, CO3/1aTh OCHOBY JUIsl CaMOCTOSTEIILHOTO YCIENTHOTO

YCBOCHHS 00YUYarOIIMMUCS HOBBIX 3HAaHUHW, YMEHHM, BUJIOB U CIIOCOOOB JESITEIHLHOCTH

JOJDKEH CHCTEMHO-ACSATEIbHOCTHBIN TOAX0A. B COOTBETCTBHMM C 3THUM TMOJAXOAO0M

MMEHHO aKTUBHOCTh OOYYArOIIUXCSl MPU3HACTCS OCHOBOM JIOCTHMIKEHMSI Pa3BUBAIOIINX

neneil oOpa3zoBaHusi — 3HAHUS HE TEpelaloTcsi B TOTOBOM BHUZE, a JOOBIBAIOTCS

yUYalMMHUCS B MPOIECCE MO3HABATEIBHOM 1€ATEIbHOCTH.
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OpHuM #3 MyTed MOBBIIEHUS MOTUBAITMHN U 3G(HEKTUBHOCTH YUEOHOU JEATEIHHOCTH B
CpelHeW WIKOJe SBISIETCS BKIIOUCHHE YYaIIUXCS B Yy4eOHO-MCCIEIOBATENbCKYI0 U
POEKTHYIO JIeATeIbHOCTh, KOTOPasi UMEET CIEeAYIOIINe OCOOCHHOCTH:

1) menu m 3amauu 3TUX BUAOB JCSATENBHOCTU YYAIIMXCS OMNPENEISIOTCS KaK HUX

JUYHOCTHBIMU MOTHBAMHU, TaK U COILIMAIbHBIMHU.

OTO O03HayaeT, YTo TakKas JAESITeNbHOCTh JIOJDKHA OBbITh HAMpaBlieHa HE TOJIBKO Ha

MOBBIIIEHHE KOMIIETEHTHOCTH TMOAPOCTKOB B MPEAMETHON 00JacTH OINpeAesIeHHbIX

y4eOHBIX JAMCUHUIUINH, HE TOJBKO Ha Pa3BUTHE WX CIIOCOOHOCTEW, HO W Ha CO3/IaHuE

MPOTYKTa, UMEIOIIETO 3HAYMMOCTD JJISl IPYTHUX;

2) y4eOHO-HCCIeI0BaTeNbCKas U IPOCKTHAS ACSITEIIBHOCTD TOJDKHA OBITh OPTaHW30BaHA

TakKUM 00pa3oM, YTOOBI yUyalluecs CMOIJIM pealn30BaTh CBOM MOTPEOHOCTH B OOIIEHUU

CO 3HAYUMBIMH, PePEPCHTHBIMUA TPYIIIAMH OJHOKJIACCHUKOB, yuuTener u T. A. Ctpos

Pa3IMYHOTO POAA OTHOUIEHHUS B XOJI€ LIEJIICHAIIPABICHHOM, TOMCKOBOW, TBOPYECKOU H

MIPOJTYKTUBHOU JEATEIHHOCTH, TOJAPOCTKY OBJIA/IEBAIOT HOPMAaMH B3aMMOOTHOIIECHUH C

Pa3HBIMU JIIOJIbMHM, YMEHHSMHU TMEPEXOJUTh OT OJIHOTO BHUAA OOIIEHUS K JIPyromy,

MpUOOPETAIOT HABBIKA MHJWBUIYAIBHOW CaMOCTOSITEIbHONW PabOThl U COTPYAHUYECTBA

B KOJUJICKTHUBE;

3) opranuzanus y4eOHO-UCCIIEIOBATENbCKUX M MPOEKTHBIX pPabOT IMIKOJbHUKOB

o0OecreuynBaeT COYeTaHUE PA3JIMYHBIX BUIOB MO3HABATEIBHOM NESITENBHOCTU. B 3THX

BUJIaX JESTEIHLHOCTU MOTYT OBITh BOCTPEOOBAHBI MPAKTUUECKH JIFOOBIE CIIOCOOHOCTH

MOJAPOCTKOB, PEATMW30BaHBl JIMYHBIC TMPUCTPACTHS K TOMY WJIA HWHOMY BHIY

JESITEIbHOCTH.

B pesynbraTe yueOHO-UCCIEAOBATEILCKOM U MPOEKTHOM AEATEILHOCTH O0ydarouiuecs

MOJIy4aT npejacTaBjieHHe:

e 0 (¢uIoCOpCKMX W METOMOJOTHYCCKUX OCHOBAHUAX HAYYHOH NEATCIbHOCTH H
HAyYHbIX METOAAaX, NPHUMEHSEMbIX B  HUCCJIEAOBATEILCKOW W  TIPOEKTHOU
NeSTeTbHOCTH;

® 0 TAaKkUX TOHSTHUSAX, KaK KOHIICTIIUS, Hay4dHas THUIIOTE3a, METOM, JIKCIIEPUMEHT,
HAJECKHOCTh TUTIOTE3bI, MOZIEIIb, METOJ] cOOpa M METO] aHANTN3a JaHHBIX;

e 0O TOM, 4YeM OTJIMYAIOTCS HWCCICIOBAaHUS B TyMAaHUTAPHBIX OOJACTAX OT
HCCJICIOBAHUM B €CTECTBEHHBIX HAyKaXx;

e 00 HCTOPUU HAYKH;

e 0 HOBeHmMX pa3zpaboTkax B 00JACTH HAYKU U TEXHOJIOTHUH;

® 0 MpaBWIaX M 3aKOHAX, PETYIUPYIOIIUX OTHOIICHHUS B HAYYHOM, H300peTaTeIhCKON
M HCCIENOBATENbCKUX O0NacTAX JeATENBHOCTH (NMATEHTHOE TMpaBo, 3alluTa
aBTOPCKOTO MpaBa U T. 11.);

® 0 JEeATENBHOCTH OpraHu3allii, COOOIIECTB M CTPYKTYp, 3aWHTEPECOBAHHBIX B
pe3ynbTaTax WCCIECIOBAHUNA ¢ TIPENOCTABISIONIUX PECYpPChl ISl TPOBEICHUS
WCCJICIOBAaHUM W peau3aliii MPOEKTOB ((POHIBI, TOCYJAPCTBEHHBIE CTPYKTYPHI,
KpayagaHAUHTOBBIE CTPYKTYPHI U T. II.).

Boinycknuk cmoorcem:

® pemaTh 3alayd, HAXOJANIMECS Ha CTBIKE HECKOJbKHX YYCOHBIX JHUCHIUTLIUH
(MeXTpeIMeTHbIE 3a/1aun);
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WCIIOJIh30BaTh OCHOBHOW AJITOPUTM HCCIEIOBAHUS TP PEIICHUH CBOUX Y4eOHO-
I03HaBaTEIbLHBIX 3aJ1a4;

UCII0JIb30BaTh OCHOBHBIC MPUHLIMIIBI IPOCKTHOM AESATEIBHOCTH MIPU PEIICHUH CBOUX
y4eOHO-TIO3HABATENBHBIX 3a/ad M 3a7a4, BO3HHUKAIOIMNX B KYJIbTYPHOU W
COIIMaJIbHOM JKU3HHU;

WCHOJIb30BaTh 3JIEMEHTHl MAaTEMATHYECKOTO MOJCIHMPOBAHUS IIPU  PEIICHUH
HCCJIeIOBATEIILCKUX 3a/ay;

UCIIOJIb30BaTh  AJIEMEHThl ~MAaTEMAaTHYECKOTO aHaliu3a [Jid  HUHTEpIpeTauu
Pe3yJbTaTOB, MOJYUYCHHBIX B X0/€ Y4eOHO-UCCIE0BATEILCKON paOOTHI.

C touku 3penust GOPMUPOBAHUS YHUBEPCATLHBIX YUECOHBIX JEHCTBUMN, B XOJ€ OCBOCHHUS
MPUHIUIIOB YYEOHO-HCCIENOBATENIbCKOM M TMPOEKTHOM JAESITEIIbHOCTU 6bINYCKHUK
Hayuumcs:

dbopMynHpOBaTh HAYYHYIO THIIOTE3y, CTABHTh II€Jb B pPaMKax WCCICIOBAHUSI M
MPOCKTUPOBAHMS, HWCXOAS W3  KyJIbTYpHOH HOPMBI M COOOpa3ysch C
npeAcTaBiIeHUsIMU 00 o011ieM Oare;

BOCCTAHABJIMBATh KOHTEKCTHI W MYTH PA3BUTHSA TOTO WM HWHOTO BHUJA HAay4YHOU
NEATEIIbHOCTH, OMPENEIsIsi MECTO CBOETO HCCIEJOBAHHUS WM IPOEKTa B 0OIIeM
KYJIbTYPHOM IIPOCTPAHCTRBE;

OTCIIC)KWBATh W TPUHUMATh BO BHHUMAHHWE TPCHIbI W TEHICHIIUA PA3BUTHS
Pa3IUYHBIX BHIIOB JEATCILHOCTH, B TOM YHCJE HAyYHBIX, YYHUTHIBATH WX IPHU
IMOCTaHOBKE COOCTBEHHBIX IICJICH;

OIICHWBATh PECYpPChl, B TOM UHCJIE W HEMaTrepuajabHbIe, TaKHe, KaK BpeMs,
HEeOOXOIMMBIE JIJIS JOCTHKEHHMS ITOCTABJICHHOM 11€JIH;

HaXOJINTh Pa3IMYHBIC HMCTOYHUKH MATEPUAIBHBIX M HEMaTepHAIbHBIX PECYpPCOB,
MPEAOCTABIIAIONINX CPEACTBA 1T TPOBEACHHUS WCCICAOBAHUN W peau3aiuu
MIPOCKTORB B PA3IMYHBIX 00JIACTAX ACATEIHPHOCTH YEIOBEKA,;

BCTyNaTh B KOMMYHHKAITHUIO C JIEPKATCISIMU PA3IMYHBIX THIIOB PECYPCOB, TOYHO H
O0OBEKTHBHO TIPE3EHTYSI CBOM MPOEKT MJIM BO3MOXKHBIC PE3yJIbTaThl UCCIACAOBAHMS, C
IIEIbI0 00SCIICUCHHS TTPOTYKTHBHOT'O B3aMMOBBITOIHOTO COTPY/IHHYECTBA;
CaMOCTOSITEIbHO W COBMECTHO C JPYTHMH aBTOpaMH pa3padaThiBaTh CHCTEMY
MapamMeTpoOB U KPUTEPUEB OIEHKH dPPEKTUBHOCTH U MPOAYKTUBHOCTH peaTU3aIiu
MMPOCKTa WM HCCICIOBAHMS Ha KaXKJIOM OJTalle peaju3alud W 110 3aBEPIICHHUH
padoTHI;

aZICKBaTHO OIICHWBATh PUCKHU pealM3alliy MPOCKTa U MPOBEICHUS UCCICAOBAHUS U
IpeayCMaTPUBATh MTyTH MUHUMHU3AIAHA STUX PUCKOB;

aZICKBaTHO OIICHWBATh TIOCIICIACTBUS pealM3alldd CBOETO IpPoeKkTa (M3MEHCHHS,
KOTOpBIE OH BHECET B JKU3Hb APYTHX JIOJEH, COOOIIECTB);

aJIcKBaTHO OIICHUBATH JaJIbHEHIIIEE Pa3BUTHE CBOCTO IIPOCKTA WMJIM HCCIISIOBaHMUS,
BUJICTh BO3MOXXHBIC BAPUAHTHI IPUMECHECHHS PE3yJIbTaTOB.
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Coaep:xanue Kypca

Muxpomup

OcHOBHBIC CBeJCHUSI 0 CTPOEHHMH aTOMA. [[pOTOHHO-HEUTPOHHAS TEOPUSI CTPOCHUS
atomHoro snpa JI. iBanenko u B. I'eiizenOepra. DnekTpoHHas o0osouka. M30TOIBbI.
CoBpeMeHHOE ONpeIEICHUE MOHATUS «XUMUYECKUI AIIEMEHT.

IMepuognueckuii 3akon JI. U. MeHaeneeBa U CTpOeHUE aTOMa.

[IpeAnochbUIKM OTKPBITUS MEPUOANYECKOrO 3akoHA. [lepBbie MOMBITKY KiacCU(UKAIIUU
XUMHAYECKUX dJEeMEHTOB. [lepHOJWYHOCTE B M3MEHEHHH CBOWCTB XHMHUYECKUX
AJIEMEHTOB W uX coeauHeHui. [lepmommueckuit 3akoH B (opmymnupoke [. U.
MenneneeBa. COBpeMEHHBIE NPEICTABICHUSA O MPUYUHAX MEPUOJUIECKOTO N3MEHEHUS
CBOMCTB XMMHUECKUX DJIEMEHTOB W MX coeAauHeHuil. CoBpemeHHas (HopMyIupoBKa
Ilepnogmueckoro 3akoHa. Ilepmommyeckass cucrteMa XuUMHUYECKHX 3ieMeHToB [ H.
MenpneneeBa kak rpauyeckoe OTOOpaK€HHWE NepHoanyecKkoro 3akoHa. CTpykTypa
nepuoanyeckoi Tadbmuubl. [leproasl U rpynmsl.

3navenue Ilepuoamueckoro 3axkoHa u Ilepuoguyeckoil cucreMbl XMMHYECKHX
jiemMenToB JI. HU. MengeaeeBa s (POPpMHPOBAHUA €CTECTBEHHOHAYYHOU
KAPTHUHBI MHPA.

IIporHocTrueckas cuia W 3HAYCHHE MEPUOAUMYECKOTO 3aKOHA U IIEPUOJUYECKOU
cucrembl. 3HaueHue [lepuonnueckoro 3akoHa u [lepuonnueckoil CUCTEMbl XUMUYECKHUX
anemeHToB JI. M. MenneneeBa myisi pa3BUTUs HAYKM WU IOHMMAaHHUS XUMHYECKOU
KapTHHBI MUDA.

Baaropoansie raspl. biaropojinbie ra3pl, IpUYMHA WX CYIIECTBOBAHUS B aTOMapHOM
coctossHuU. [IpumeHenune 06J1aropoAHbIX Ta30B.

BemecTtBa u nx kiuaccuuxamus. [Ipocteie (MeTauibl U HEMETAUIBI) U CIIOXKHBIC
BelecTBa (OKCUABI, KHUCJIOTHI, OCHOBAaHHS, COJM). AJUIOTPONHS KaK MpUYUHA
MHOT000pa3us NpOCThIX BelecTB. Heoprannueckue u OpraHnyeckue CoeaMHEHMS.
Buabl xuMHuUYeCKHX CBSI3eil M THNbI KPUCTAINYECKHUX PelIeTOK.

Nonnas xumuyeckasi cBsizb. KaTuoHsl 1 aHMOHBI. Cxema 00pa3oBaHUsI MOHHOU CBSI3U.
HNoHHBIE KPUCTAIUIMUECKHUE PELICTKU. XJIOPUI HATPUs — TUIMYHBIA NPEACTABUTEID
COCIMHEHUN C MOHHBIM TUIIOM CBsI3U. KOBaJ€HTHAs CBsI3b KaK CBSI3b, BOZHUKAIOIIAS 32
cyeT oOpa3oBaHUA OOIIMX DJIEKTPOHHBIX TMap. ATOMHBIE ¥  MOJICKYJSPHBIC
KPUCTAJUIMYECKUE PEIIETKH. MeTammyeckass XUMUYECKas CBSI3b UM METAJIMYECKUE
KPUCTAJUINYECKNE PELICTKH.

Yraesoaopoasbl. Teopusi ctpoeHust opranuuyeckux coeaunennii A. M. byriaeposa.
[IpuponHsblil ra3, €ro cCoCTaB U HANPABJIEHUS HCHOJIB30BAHMS B KAUYECTBE TOIUIMBA U
xuMu4deckoro cbippd. KonBepcuss mertaHa. CHHTE3-Ta3 M €ro HCIOJb30BAaHUE JIS
MOJIyYeHHUs] CHUHTETHYECKOro OeH3uHa W MeTaHosia. [lpenenbHble W HeNpeaesbHbIE
yraeBofopoabl. KauecTBeHHbIE peakIMu Ha KpaTHYIO0 CcBA3b. OCOOEHHOCTH COCTaBa,
CTPOCHUSI M CBOWCTB OPraHUYECKUX CoeAuHEHUH. (OCHOBHBIC TOJOXEHUS TEOPUHU
xumudeckoro crpoenusi A. bytiepona, ®@. Kekyne, A. Kynepa.

Hepts u ee mnepepaborka. Hedth, ee cocraB, Qusnyeckue CBOICTBa H
MIPOUCXOXKICHNE. IKOJOTUUECKHUE TIOCIICCTBUS pa3inBa HEYTH U CIIOCOOBI OOPHOBI C
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aumu. [lomyTHberii HedTsHOW Tra3, ero cocrtaB. Ilpomecchl mepepadOTku HeDTH:
pexktudukanus u KpekuHr. [IpoaykTsl nepepaboTku HEDTHU U UX UCTIOIB30BAHKE.
IHonumepbl. OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX  COEAMHEHUN:
MOHOMEp, TMOJUMEpP, HJIEMEHTapHOE 3BEHO, CTeNeHb mnoauMepusanuu. CrnocoObl
NOJIYYEHHUS TTOJIMMEPOB: PEAKIIMU MTOTUMEPU3AIMU U TIOJIMKOHACHCAUH. bromonmmepsl
U ux Owuonornueckas poib. IlmactMaccel. TepmoIiacThl W PEaKTOIUIACTBHI.
[IpeacraBuTenu muiactMacc W oOJacTH MX mnpuMeHenus. BonokHa. Ilpupoansie u
XUMUYECKHE BOJIOKHA. [IpencTaBuTen BOJOKOH W O0JacTH WX TPUMEHEHUS.
Heopranuyeckue nojiuMepsbl Kak BEIIECTBA AaTOMHON CTPYKTYPBI.

CMmecn, ux cocras. [loHATHE O CMecHM Kak CHUCTEME, COCTOSILEW W3 pa3IMYHBIX
XUMUYECKUX BemiecTB. Kimaccudukamuss cMmeceil 1Mo BU3YyalIbHBIM IMPU3HAKAM M TI0
arperaTHoMy cocTtostHuio. CocTaB cMeced: mMaccoBas U 0ObE€MHasl JOJAM KOMITIOHEHTa
cmecu. CriocoObl pa3/iesieHus] CMECEH.

Mucnepcubie cucrembl. [lonsitue o aucnepcHolt cucteme. Kiaccudukanus
JUCIIEPCHBIX CHCTEM 10 pa3MepaM JHCHepCHON (a3bl W arperaTHOMY COCTOSIHHIO
JTUCIIEPCUOHHON cpeAbl M AuchepcHOM (a3bl. 3HAYCHUE JTUCHEPCHBIX CHUCTEM B
MPUPOJIE, TPOMBIIUICHHOCTH W TOBCEIHEBHOW >KM3HHM 4elloBeka. ['pyOoaucnepcHbie
cucteMbl W uX kiaccudukaius. [IpuMeHeHHe HTHUX CHUCTEM B TEXHUKE M OBITY.
Tonkonucnepcuble  cucrembl, ux kiaccudukanug. Koarymsuus. Cunepesuc.
duznueckre CBONCTBAa Ta3000pa3HbIX (MpOMaH-OyTaHOBasi CMECh B 3aXHUTAJIKE),
KUIKUX (OeH3WH) W TBepAbIX (mapaduH) aJKaHOB: arperaTHoe COCTOSIHUE,
pacTBOpUMOCTh B Bojie. ['opeHne npornan-OyTaHoBOM cMmecH (3axkuraika). OTHOIICHUE
MpeJeIbHbIX M HEMpeeTbHbIX YTIEBOJOPOJIOB K pPACTBOPY MEpMaHTaHaTa Kaaus U
OpomHOi1 Boge. OOpa3oBaHne HEPTSIHOW MJIEHKU HA MMOBEPXHOCTU BOJbl. OOHapyKeHUe
HETPEeJIeTbHBIX COCIMHEHUN B XKUAKUX HedTenpoaykrax. IlomydeHue miacTuyeckoiu
cepnl. [lonyuenue Genoro ¢ocdopa. Ilomydenue nUCTUILUIUPOBAHHOU BOJBI. OOpasIlsl
Pa3JIMYHBIX AUCHEPCHBIX CUCTEM: 3MYJIbCUHM, CYCIEH3UH, a’pPO30JIM, Tl U 30JIH.
[Tomyyenue xosumomaHoro pactBopa wu3 xiuopuaa skeneza (III). Koarymsus
MoJIydeHHOro pactBopa. ddext Tunmas.

XuMuYeckue peakuuu HM HMX Kiaaccupuramusa. XHUMUYECKUE pEaKIUh WU
XUMUYECKUE SBIICHUSA, UX OTIWYMS OT (pu3nyeckux siBneHuid. Peakiun 6e3 n3mMeHeHus
COCTaBa BEUIECTB: AJUIOTPONU3ALMHU U U30Mepu3aiuu. Peakunu, nayiye ¢ "3MEHEHUEM
YHUCJia ¥ COCTaBa BEIIECTB: COSAMHEHUS, PA3IOKEHUsI, 3aMeIleHrs, oOMeHa. Peakiun,
MPOTEKAIOLIUE C BBIACICHUEM WJIHM MOTJIOMIEHUEM TEIJIOThI: 3K30- U SHAOTEPMUYECKHUE.
JHpyrue npusHaku KjiaccupUKaIMU XUMUYECKUX PEaKIui Ha IpUMepe CUHTE3a OKCHa
cepol (VI): m3mMeHeHHe CTeneHeW OKUCICHHS JJIEMEHTOB, O0pa3ylolIMX BeIIeCTBa,
UCIIOJIb30BAHUE  KaTallu3aTopa, arperaTHOe COCTOSTHUE BEIIECTB, HaIpaBJICHUE
MPOIIECCOB.

Ckopocts XxuMHMYeCKOH peakuuu. [loHATHE O CKOPOCTM XUMHUYECKOW pEaKIUU.
['oMOreHHbIE€ U TE€TEPOTrE€HHbBIE PEAKIIMU. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON peakiuu
OT MPHUPOJBl PEATHPYIONMIUX BELIECTB, UX KOHIEHTpAlMU. 3aBUCUMOCTh CKOPOCTHU
peakmmu ot Temneparypsl. [Ipasmno Baut-I'odda. 3aBUCHMOCTE CKOPOCTH PEaKIUK OT
IJIONIAIM CONPUKOCHOBEHUS BEIIECTB U HAJIMUHUSA KaTaau3aTopa.
OxucanrtebHO-BOCCTAHOBUTEIbHbIe peaknuun  (OBP). DOnektponus. CreneHb
OKHCIIEHHUSI U ee ompenenenue 1o ¢opmyne coeaunenus. Ilonstue o6 OBP.
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OxucuTens U BOCCTAHOBUTEIND, OKUCIEHUE U BOCCTAHOBJIEHUE. DIEKTPOJIU3 PACIlIIaBOB
U PpAcTBOPOB Ha TMPUMEPE XJOpUJA HATpUA. OJIEKTPOJIUTHYECKOE IOTYUYEHHE
amtoMuHusA.  [IpakTMdeckoe TPUMEHEHHE DIIEKTpoJiM3a. [ 'anbBaHOIUIACTHMKA U
rajqbBaHOCTETHS.

XuMH4YecKHe MCTOYHHUKH TOKA. ['anbBaHMYECKHE 3JIEMEHThl HAa IPUMEPE AJIEMEHTA
Hanuansg—SAkoOu, UX yCTpOMCTBO U MPUHIMUIT JEHUCTBUSA. Y CTPOMCTBO OaTapeilku Ha
IpUMEpPE CYXOro WICJIOYHOTO BJEMEHTA. YCTPOMCTBO CBHUHIIOBOTO aKKyMYJSTOpA.
["anpBaHM3anUs U AIEKTPOdopes.

HanouyacTtuusbl.  Xapakrepucruka  HaHoyacTul.  IIpuponmHble  HaHOYACTHIIBIL.
Hanouactumsl B kocMoce, armocdepe, ruapocdepe, Ouochepe. Hanouactuisl B
TEXHUKE U TEXHOJIOTUSX.

KoncrpyupoBanne HanomatepuajoB. OCHOBHBIE CIIOCOOBI MOJYYEHUS] HAHOYACTHIL:
«CBEpPXy BHH3» U «CHU3Y BBepX». MOJeKyIsIpHbBIA CHHTE3 U camMocOOpKa.
Hanockonuyeckoe BbIpalliliBaHUE KPUCTAIIOB U MTOJIUMEpU3aLUs.

HanoTexHOJI0TMH B ’KH3HHM COBPEMEHHOro od0mecTBa. [IoHsATHE O HAHOTEXHOJIOTHSIX.
3HayeHNEe HAHOTEXHOJOTUH B Pa3IMYHBIX OOJACTSIX HAYKHM W TEXHUKU: HHEPIrEeTHKE,
JJIEKTPOHUKE, MEIMIIMHE, aBUAllMM U KOCMOHABTUKE, CEJIbCKOM XO35HCTBE, OXpPaHE
OKpY>KaIoIlle! CpeJibl, ONTUKE. YTIIEpOJHbIE HAHOTPYOKU U 00JaCTU UX IPUMEHEHHUSL.
Yes0BeK M €ro 310pOBbE

CucremaTuyeckoe MmoJI0KeHNe YeJ0BeKa B MUPe KUBOTHBIX.

buonornueckas kinaccudukanus yenoBeka. [IpaMoxoxaeHNe U €ero BIUSHUE HA CKENET
yenoBeka. Pyka — opran m nmponykt Tpyaa. Pa3Burhe depema M TOJIOBHOTO MO3ra
yenoseka. [lepBast 1 BTOpasi CHTHaIIbHBIE CUCTEMBL. bruoconuanbsHas npupoaa 4eIoBeKa.
I'eneTtuka 4esnoBeka M MeTOoAbl ee u3y4eHMsl. OCHOBHBIE TOHSTUS TEHETUKHU:
HACJIEICTBEHHOCTh, W3MEHUYHMBOCTb, I'€H, XPOMOCOMBI, MyTalW{, TE€HOM, T€HOTHII,
(eHoTUN, OMUHUPYIOIIME M PEUECCUMBHbIE NpH3HAKU. ['€HOM uYeloBeKa U €ro
pacmindpoBka. IlpakTnueckoe 3HaueHHWE U3YyYEHHs TE€HOMa YejgoBeKa. MeToabl
W3Y4YCHUS TEHETUKH YeJIOBEeKAa: TeHEANOrMYeCKUi, OJM3HEIOBBIN, ITUTOTEHETUYECKUN.
['enetnyeckue 3a001€BaHMs YEIOBEKA.

®usuka venoBeka. CKeleT C TOYKM 3peHUs (U3NYECKOTO TMOHSATHS O phlyare.
KpoBooOparienne B cBeTe THAPOJMHAMUKH: IYJIbC, KpoBsiHOE naBieHue. Juddysus
KaKk OCHOBa (OpMHUpOBaHHUS TEPBUYHOM W BTOPUYHOM MOYM B TOYKAX, a TaKKe
razooOMeHa B TKaHSAX M JIETKUX. TepMOpPEryasiiusi ¢ TOMOIIbIO KOXHU IyTeM
TETUIONPOBOJIHOCTH, KOHBEKIINH, W3IIyYEHUS 51 WCIIAPEHUS BOJIBL.
DIIEKTPOAMHAMUYECKAS TPUPOJIA MEPEIadn HEPBHBIX UMITYJIbCOB. ONTHYECKAsk CUCTEMA
3peHus. AKyCTUYECKasi CUCTeMa ClyXa U rojlocoo0pa3oBaHueE.

Xumusa 4esioBeka. XUMUAUYECKUUA COCTAB TEJa YEJIOBEKA: JIEMEHThI U BELIECTBA, UX
kinaccuukanusa u 3HadeHue. Bopa, ee (yHkiuuu. Boguwiii Oananc B opranusme
yenoBeka. MUHepanbHbIE BELIECTBA M MX POJIb B KUZHEACATEIBHOCTH OpraHU3Ma
yenoBeka. 3aboseBaHMsI, CBSI3aHHbIE C HEJOCTAaTKOM WM H30BITKOM HEKOTOPBIX
XUMHYECKHUX 3JIEMEHTOB B OPraHU3ME YEJIOBEKa.

Butamuubl. VicTopust OTKpbITUSI BATAMUHOB. BUTaMHUHBI Kak OMOJIOTHYECKH aKTHUBHBIE
BeniecTBa. bone3Hu, BhI3BaHHBIE HEAOCTATKOM WM HM30BITKOM  BUTAMUHOB:
aBUTAMHUHO3bl, TUIOBUTAMHHO3bI, TUMNEPBUTAMHHO3bI. CyTo4yHass MOTpPeOHOCTH
YyeloBeKa B BHUTAMHMHAX M UX OCHOBHble (yHkumu. Kiaccuduxaiuss BHUTaMHHOB.
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BogopactBopumble BuTaMuHbl Ha npumepe ButamuHa C. JKupopacTBoprMmbie
BUTaMHHBI Ha IPUMEpPE BUTAMHHA A.
I'opmonbl. HepBHas M TrymMopanbHas peryjisiliMM IPOLECCOB KU3HEAEATEIBHOCTH
opranu3ma. ['OpMOHBI Kak MpOIYKThI, BbIpa0OaTbIBa€Mbl€ JKe€Jl€3aMU BHYTPEHHEU
cexkperuu. Knaccudukanust TOpMOHOB 10 Kelle3aM, KOTOPbIE UX INPOAYLUPYIOT, U IO
XUMHuecKkol npupoje. CBoiicTBa ropMOHOB. MHCYIMH Kak TOPMOH O€JIKOBOM MPUPOABI.
AnpeHAIMH KaKk TOPMOH aMHUHOKUCIOTHOM mpuponsl. CTepouIHbIE TOPMOHBI Ha
npuMepe MoJoBbIX. [ unep- u runodyHKIus xKene3 BHYTPEHHEH CEKPEIHH.
JlekapcrBa. KpaTkue cBeneHus O 3apOXKIACHHM U Pa3BUTHH  (HapMaKOJIOTHU.
Knaccudukanus nekapCcTBEHHBIX CpPEICTB IO arperaTHOMYy COCTOSIHHIO: JKUJAKHE,
TBepAble, Msrkue. Aunkanouapl. Bakuuael. XHMHOTEpaNeBTUYECKHUE IpENapaThl.
Antubnotuku. Hapkotnueckue mnpenapatbl. HapkomaHus © €€ TOCIEICTBHUS.
OnTuManbHBIN PEKUM IPUMEHEHHS JIEKAPCTBEHHBIX MTPENAapaToB.
3nopoBblii 00pa3 xu3HM. Dusznyeckue 310poBbe M ero kpurepuu. Ilcnxmyeckoe
3I0pOBbE U €Tr0 KpuTepuu. HpaBCTBEHHOE 340pOBbBE U €r0 KPUTEPUU. TpU OCHOBHBIE
COCTaBJISIIOLIME 3/I0pOBOTO 00paza >KM3HHM: PEXKUM JHsS, NPAaBWIBHOE MUTaHUE,
¢u3nueckas akTUBHOCTb M 3aHsATHE cropToM. DakTopbl, BIUAIOIIME Ha 3740POBHE
YeJloBeKa: OKpY’Karollasi cpeia, NpopuIakTHUecKas BaKLMHAILUSA, CTPECCHI, BpPEIHBIE
IIPUBBIYKHU. AJIKOTOJIM3M U €r0 NOocIeACTBUA. HapkoMaHus 1 ee ocIenCTBUS.
Pusznka Ha ciayx0de 310pOBbsl 4Yej0BeKa. AHTPONOMETPHS: U3MEPEHUE IJIMHBI U
MaccChl Tena, CIIMPOMETPUS M KU3HEHHAs €MKOCThb JIETKMX. 1eIIOBBIE M3MEPEHHS U
teorepanusa. V3MepeHne aprepuanbHOro NMaBieHUSA. [MNEPTOHUS W TUIOTOHHS.
VYapTpa3BykoBas NMATHOCTHKAa W Tepanusa. Onekrtporepanus. JlazepHas Ttepanus.
MarHuTtHbli pe30HaHC U peHTreHoauarnoctuka. dnrooporpadus. Tomorpadus.
EcrecTBo3HaHUE Ha ciayx0e yel0BeKa
DJIeMEeHTAPHBI JIU dJIeMeHTapHble YacThuubl? [loHsTHE O (DHU3MKE BBICOKHX DHEPTHUH.
JIMHENHBI yCKOpPUTENIb D3JIEMEHTAPHBIX YaCTUL], AaAPOHHBIM Kosutauaep. JleneHue
aTOMHOI'O sipa: IIPOTOHBI, HEUTPOHBI. DyHIAMEHTAIbHBIE YACTHULL: JICNTOHBI U
kBapku. ®oToHBI. BO30HBI. AHTUYACTHUIIBI.
boabumion aapoHHbIM KoJuUIaiaep. MoHTax M ycTaHOBKa boOnbpLlIOro aapoHHOTO
koyutaiaepa. [Ipunnun aencreus koinanaepa. [Ipoucxoxaenue macesl. bo3on Xwurrca.
ITpoucxoxnenrie BeeneHHoil. AHTUMUD.
AroMHas  JHepreruka. [lomydyeHue  JJIEKTPUYECKOrO TOKAa € IOMOUIBIO
ANEKTporeHepaTopa. TpaaWlIMOHHAs SHEPreTUKAa W HETPAJWLHMOHHAS DSHEPreTHKA.
OCHOBHBIE TOHATHS ATOMHOM DSHEPreTUKU. PaanMoakTUBHOCTb. SE€pHBIE pEaKLMH.
ATomHass cTaHIMs U nOpuHIUOD ee pabotel. ADC Ha OBICTPBIX HEHUTPOHAX.
Panunonzoronnsle TepMoasiekTpuueckue reHeparopbl (PUTOI'm), npuHuun wux
neictBug. O6nacTy NPUMEHEHUsI aTOMHOM 3HepreTUku. [lepcrnekTuBbl UCTIONb30BAHUS
aTOMHOM DHEPTETHUKH MOcIe KpynHenen aBapuu Ha ADC.
IIpoaoBosibcTBeHHAsE nmpodiaeMa M NMyTH ee pemieHus. ['eorpadus rojoga M ero
npuuuHbl. OCHOBHBIE HANPABJICHUS B PELICHUU MTPOJOBOJILCTBEHHON POOIEMBI:
® CHOJIb30BAHWE XUMHUYECKHUX BEILECTB;
® CO3JaHuE UCKYCCTBEHHBIX IIPOJYKTOB IIUTAHNUS;
® METOABl CO3JaHUS BBICOKONPOM3BOJAUTEIBHBIX COPTOB PAaCTEHHH U IOPOJA
KUBOTHBIX.
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Bbuorexnosiorus. [Tonstre 6GMOTEXHONOrMM KaK MPOU3BOJUTEIBHOM CHIIBI OOIIECTBA,
UCIIOJIb3YIOIIEH KUBbIE OPTaHU3MbI U OMOJIOTUYECKUE MPOLIECCHI B IIPOU3BOJICTBE.

Tpu sTana ctaHOBIIEHUS U pa3BUTHSA OMOTEXHOJIOTHH: paHHSA, HOBasl U HOBEHILAs.
I'enHas wuHxeHepus. ['eHHOMOIUM(UIMPOBAHHBIE OPraHU3Mbl U TPAHCTCHHbIE
npoayktel. Knerounass unxeHepus. KinoHupoBanune. OMOpHOHANbHBIE U CTBOJIOBBIE
KJIETKH. bHosjormdeckas MHXEHEpHUs Kak METOJ HCIOJIb30BAaHUS MUKPOPraHHW3MOB B
KayecTBE OMOpPEaKTOPOB ISl IOJYYEHHsS HPOMBINUIEHHONM MNpoayKuuu. OCHOBHBIE
HAIPaBIICHUSI HWCIOJIb30BaHUs (PEepMEHTATHBHBIX TMpoIrieccoB. VMMOOMIN30BaHHBIC
bepMeHTHI.

Jlec u JaecoBoacTBo. Jlec kak ¢urorneHo3. Bnaxubiii Tpormueckmii sec. Jleca
YMEpPEHHOTO Mosica. 3HaueHHe jeca B Onocdepe u XKU3HU denoBeKa. JIecHbIe MoXKaphl,
MPUYMHBI UX BO3HUKHOBEHHUS, TYIICHUE U MPOQPUIAKTUKA MOKapoB. JIECOBOACTBO Kak
OTpAaCIIb PACTEHUEBOACTBA U HAYKH. JIECOMUTOMHUKH.

Cunepreruka. IloHATHE O CHHEPreTHKE W CaMOOPIraHU3alUs OTKPBITBIX CHUCTEM.
OOmue npuHuUnbl cuHepreTuku. Touka Oudypkanuu u artpakT. Ponb cuHepreTuku
JUTSl U3YYEHHUSI IPUPOJHBIX U COLIMAJIBHBIX SIBJICHUM.

CrpyKkTyprpOBaHME MaTE€pUAIBHOIO MUPA U €r0 W3YUYEHHUE CIIEHHAIBHBIMU PA3JEIaMU
bu3uKH.

@OpMBI IBUKEHUSI MATEPHH.

EcTecTBO3HAHUE U HCKYCCTBO.

30JI0TOE CEYEHUE U €r0 HUCIIOIb30BAHUE B NPOU3BEICHUSIX APXUTEKTYPBI, KUBOIIHCH,
ckynbnTyphl. IlocnegoBatenbHocTh ®PuOOHAU4M, €€ NPUMEHEHUE B HCKYCCTBE.
PacnipocTpaHeHHOCTb MpaBUiia 30J0TOI0 CEYEHHUs M MocieaoBaresibHocT PuboHauyyn
B JKMBOM npupoJie. buoHnka n apxuTekTypa. B3auMONpOHUKHOBEHUE €CTECTBO3HAHUSA U
HCKYCCTBA.

JlaGopaTopHbIe ONbITHI

1. KoncrpyupoBanue tadmuiisl Jl. . MenaeneeBa ¢ MCIOJIb30BaHUEM KapTOUeK.

2. O3HaKOMJICHHUE C KOJUICKIMSIMU METAJJIOB U CIUIABOB.

3. BrimapuBanue pacTBopa moBapeHHOU coyii. PUIBTPOBAHUE TETEPOTCHHOM CMECH.
OTtcrauBanue Kak crnoco0 pa3feseHus cMece JeKaHTalel U ¢ TOMOIIbIO
JEIIATEIIbHON BOPOHKH.

O3HakOMJIEHHE C TUCIEPCHBIMU CUCTEMAMM.

Bnusgaue temmeparypsl Ha ckopocTh peakuuu okcuna menu (II) ¢ cepnoi
KHCJIOTOM. PaznokeHue mnepokcuaa BOIOPOJA C IMOMOUIBIO OKCHJIa Maprasia
(IV), a Takxe KaTaiasbl CBIPOro KapToders.

BritecHenue menu u3 pactopa cyibdara meau (II) sxenezom.

/. VI3yyeHue HWHCTPYKIMU MO MPUMEHEHUIO aNTeYHBIX MpernaparoB BUTAMHUHOB.

Onpenenenue pH pactBopa Buramuna C.

8. Ompenenenue pH cpeasl pacTBopa aclupHHa.

o B

o

IIpakTHyeckue padoThl
1. U3yuenue potorpaduii TpeKOB 3apsKEHHBIX YACTHII.
2. Ilomyuenue, cobupanue 1 pacrio3HaBaHHUE ra3o0B.
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Co3zpait nmuio peGeHka.

"QPONF”S"'P.W

N3yuyeHne XuMU4eCKUX peaKnil.
COopka ragpBaHUYECKOTO 3JIEMEHTA U UCIIBITAHUE €T0 JICHCTBUS.

OneHka 6MO0I0rMYECKOro BO3pacra.
OrneHka UHAUBUIYAJIbHOTO YPOBHSI 310POBBSI.

Omnpenenenre CyTOYHOTO paloHa MUTaHUsI.

. M3ydyeHue sABIE€HUS 3JIEKTPOMATHUTHON UHAYKLIHH.

O 30J10TO€ CEYEHHE U €r0 OTPAKEHUE B IPOU3BEICHUAX HCKYCCTBA.

Paznen 3. «Temarnueckoe mJiaHupoBaHue, B TOM YUCJIE C y4eTOM padoueit
nporpammsl Bocnutanuss MbOY «Auekceesckass COL», ¢ ykazanuem

KOJIN4YeCTBa 9aC0B, 0OTBOAMMBIX HA OCBOCHHC KaKI0H TEMbI»

Ne Tema kypca Koy Bocnumamenwsnuie acnexkmul
n/m €CTBO nPOZPAMMBL 60CRUMAHUA
JacoB (mooyin)
11 knace 70 u
1. | TloBTOpenue kypca 10 kinacca MI-M11. 1.1.,1.2.1.3.3.2,,3.3),
7 4. (5.2) 5.3. 6.4,65,7.1,7.3,8.2,9.1,
94, 10.2,10.311.1,11.3,11.6
2. | Muxpomup. AtoMm. BemecTna. MI1-MI11. (1.1, 1.3.3 (3.2, 3.3),
Peakiun. 34 q, (5.2) ,6.4,65,7.1,7.3,82,9.1,94,
10.1, 10.2,11.1,11.3
3. | XuMH4YecKue peaKiium. MI1-MI11. (1.1, 1.3.3 (3.2, 3.3),
13 4. (5.2) 6.4,65,7.1,7.3,82,9.1, 94,
10.1, 10.2,11.1,11.3
4. | UenoBek u €ro 310POBbE MI1-MI11. 1.1.,1.2.1.3.3.2.,3.3),
21 (5.2) 5.3. 6.4,65,7.1,7.3,8.2,9.1,
94, 10.2,10311.1,11.3,116
5. | CoBpeMEHHOE €CTECTBO3HAHHE MI1-M11. 1.1.,1.2.1.3.3.2., 3.3),
Ha CITy’)k0e JeoBeKa 23 (5.2) 5.3. 6.4,65,7.1,7.3,8.2,9.1,
9.4, 10.2,10.311.1,11.3,11.6
6. | Bkinag coBpeMEHHBIX YUEHBIX B MI1-MI11. 1.1.,1.2.1.3.3.2.,3.3),
dopmupoBanne EHKM 4 (5.2) 5.3. 6.4,65,7.1,7.3,8.2,9.1,
9.4, 10.2,10.311.1,11.3,11.6
7. | UToro 102 u.
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BocnurTaTebHbIE ACNIEKTHI U3 IporpaMmMbl BOCIIUTAHUA

MBOY «AaekceeBckasa COIL»

Moayab

ean, 3apaun

Koasbl

KnroueBbie
OOIIIEIKOIb
HEBIE Jea

1.1. obecnieunTh BHICOKHI YPOBEHbh TBOPUECTRA,
MO3HABATEJbHBIN XapaKkTep U 00IIeCTBEHHAS
HaIPaBJICHHOCTh JICSATEIILHOCTH

1.2. opraHu30BaTh COTBOPYECTBO U COTPYTHUUECTBO
CTapIIMX U MJIAJIIINX IIKOJIBHUKOB, B3POCIBIX U JeTel Ha
BCEX ATallax KJIKYEBOTo Jeia

1.3. obecnieunTh JOOPOBOIBLHOCTH BKIIOUCHHS
IIIKOJTBHUKOB B JIEATEIHPHOCTh BPEMEHHBIX M IIOCTOSTHHBIX
Pa3HOBO3PACTHBIX OOBEIMHEHU, CBOOO 12 BHIOOpA BUIOB U
dbopm paboThI, posieit U CBOEH MO3UIIMK HA BCEX €€ ATarax
-1.4.co3aaTh ycaoBHUs 411 BO3SMOXHOCTH NPOSIBIISATH CBOU
TBOPYECKHE CIIOCOOHOCTH, YMEHUS B KJIACCE U MITKOJIC

1.1
1.2
1.3.
1.4

KnaccHoe
PYKOBOJICTB
0

2.1. BBICTPOUTH CUCTEMY OTHOIIEHUHN Yepe3
pazHooOpa3Hbie (HOPMBI BOCIIUTHIBAIOIICH JEATETLHOCTH
KOJUJIEKTHBA KJIacca

2.2. co3aaTh OJIaronpusiTHbIE IICUXOJIOTO-T1€JarOTUYECKUE
YCJIOBUS JJISl Pa3BUTHUS TUYHOCTH, CAMOYTBEPKACHUS
KaKJI0OTO O0YYarOIIerocsi, COXpaHEHHUs] HETOBTOPUMOCTH U
PACKPBITHS €r0 TOTEHIIMAIBHBIX CIIOCOOHOCTEH.
2.3.0praHu30BaTh B KJlacce 00pa3oBaTeNIbHBIN Mpolece,
ONTUMAJIBLHBIN ISl pa3BUTHS TIOJIOKUTEIBHOTO MOTEHIIMAIA
JIUYHOCTHU 00YyYaIOIMIMNXCS .

2.1
2.2
2.3

Kypchl
BHEYPOYHOMU
NEATEIIBHOC
TH

3.1. Co3nats ycnoBus IJis peaiu3aiyi UHAUBUTY AJIbHBIX
TBOPYECKUX HHTEPECOB JIMYHOCTH.

3.2. Co3naTh ycnoBus uisi HEPOPMaIbLHOTO OOIIECHUS
YUYaIUXCS ¥ YJIOBICTBOPEHUSI IOTPEOHOCTH 00YHAIOIITIXCSI
B Pa3HOBO3PACTHBIX TPyMIax.

3.3.Co3aaTh yclIOBUS ISl pa3BUTHUSI TBOPUYECKOM
aKTUBHOCTU HECOBEPIICHHOJETHUX, PEATH3YsI IIPU STOM
COOCTBEHHBIN TPO(PECCUOHATIBHBIN WIIM TUYHOCTHBIN
MOTCHITUAI, TTOJTYYCHHS OIBITA CAMOCTOSATEIHLHOTO
OOILIECTBEHHOI'O JECUCTBHUS.

3.1.
3.2.
3.3.

[IxoapHBIN
YPOK

4.1. Mcnonp30BaTh BOCIUTATEIIbHBIC

BO3MOYKHOCTH YPOKa uepe3 JEMOHCTPALIMIO TPUMEPOB
OTBETCTBEHHOTO,

IPaXKIaHCKOTO MOBEACHUS, POSBIICHUS YETOBEKOIIOOUS U
T00pOCepAEYHOCTH

4.2. npuMeHSTh Ha YPOKE HHTEPAKTUBHBIEC ()OPMBI paOOTHI,
dbopmupyIOIHEe COMMATBHO-3HAYNMBIE

Ka4eCTBA JUYHOCTH.

4.1.
4.2.
4.3.
4.4.
4.5.
4.6.
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4.3. UCnoaIB30BaTh PECYPCHI yPOKa JUIsl OpraHU3aluu
COI[MAJIEHO 3HAYMMOT'O JIJIsl IIKOJILHUKOB COTPYTHHUECTBA
¥ B3aUMHOH TTOMOIIH

- IPUMEHSTh Ha YPOKE HHTEPAKTUBHBIEC OPMBI pabOTHI,
dbopmupyromme

KOMMYHUKATHBHBIC HaBBIKH, COIIMAJILHO 0A00pseMoe
noBesieHne, 0eCKOH(IUKTHBIE MEKINIHOCTHBIE
OTHOILICHUSI.

4.4. ucnoyib30BaTh B paMKax ypoKa MPaKTHUKO-
OPUEHTUPOBAHHBIN MOJIXO/T;

4.5. co3maTh yCIoBHs B paMKax IIKOJIBHOTO YpOKa JJis
CaMOOTIPEIEIICHNUS, CAMOOOYUCHHS U CaMOpeaTH3aIiH
oOydJarommxcs

4.6. ”HUIMMPOBATh U NOJEPKUBATH UCCIEAOBATEIBCKYIO
NESITENIbHOCTD IIKOJIBHUKOB B paMKax peanu3alii UMU
VH/IMBHU1YQJIbHBIX U TPYNIOBBIX IPOEKTOB.

Camoymipas
JIeHUE

5.1. co3marte ycnoBus 1 pa3BUTHS OPraHU3aTOPCKUX
CHOCOOHOCTEN Kak0ro, (POpMHUPOBATH JIUAECPCKUE
KAa4eCTBa.

5.2. OpMHPOBaTh AKTUBHYIO I'PAXKIAHCKYIO TO3ULIMIO,
YMETh OTCTaUBaTh €€, a €CIM HEOOXOIUMO, TPUXOAUTH K
KOMITPOMHUCCaM, ObITh TBOPUYECKH AKTUBHBIMU,
CaMOCTOSATENbHBIMHU.

5.3. mpenocTaBUTh BO3MOKHOCTh CAMOCTOSITEIIbHO
IPOSIBIISITH MHUIIMATUBY, IMPUHUMATh PELICHUS U
peaIn30BbIBAaTh UX B MHTEPECAX YYEHNYECKOTIO KOJUIEKTUBA

5.1
5.2
5.3

[Tpodopuen
TaIusl

6.1. co3naBaTh MaKCUMAaJILHO Pa3HOOOPA3HYIO TATUTPY
BIIEUATIICHUI 0 MUpeE Mpodeccuii, BOCTUTAHNE YBAKEHUS K
JIOJIIM TPY/JIa, K Pa3TUIHBIM TPOPECCUSIM.

6.2. co3/1aTh YCIOBUS JIJIsl MPAKTUYECKON MPOOBI CUJT B
Pa3IMYHBIX BUJIAX ACSATEILHOCTH, JJIsl UCCIEIOBAHUS
CIIOCOOHOCTEM, UHTEPECOB U JINYHOCTHBIX OCOOEHHOCTEM
JU1s1 BBIOOpa Oyayiei npodeccuu.

6.3. chopmupoBath npodeccuoHaIbHbIC HAMEPEHUS U
OKa3aTh MOMOIIIb B UX peaI3aluu (COMOCTaBIECHUE CBOMX
BO3MOYKHOCTEH ¢ TpeOOBaHUSIMU BbIOMPAEMBIX
npodeccuii),

6.1
6.2
6.3

PabGora ¢
POJIUTEIISIM
u

7.1. crtocOOCTBOBATH MOBBIILICHUIO NIEAATOTUYECKON
KYJBTYpPbI pPOAUTENEH

7.2. criocOOCTBOBATH CIUIOYEHHUIO POAUTEIHCKOTO
KOJUIEKTHBA Yepe3 COOBITHITHOE MPOCTPAHCTBO LIKOJIBHOM U
KJIACCHOU JKU3HH.

7.3. c110COOCTBOBATh CTAHOBJIEHUIO AKTUBHOMN
Iearoru4ecKou IMO3UIMY POAUTEIIEH, BOBICUCHHUE UX B
y4€0HO-BOCIIUTATEIbHBIN IPOLIECC

7.1
1.2
7.3
7.4
7.5
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7.4. co3naTh ONTUMAJIbHBIE YCIOBUS IS
(GYHKIMOHUPOBAHUS M COBEPILIEHCTBOBAHUS
COTPYIHMUYECTBA B pabOTE C POJUTEISIMHU;
7.5.00b€AMHUTH YCUITUS TIEATOTMYECKOT0 KOJIEKTUBA U
poauTenel B pa3BUTUH peOeHKa KaK JMYHOCTH

[IIxonpHBIE
MeIra

8.1. oka3zaTh MOMOIIH YYAIIUMCS B IOUCKE, TOATOTOBKE
MIPOEKTOB U pabOT C UCTIONb30BAaHHEM UH()OPMALIMOHHO-
KOMMYHUKALIMOHHBIX TEXHOJIOTHA.

8.2. cmocoOCTBOBATH MOJIYUYEHUIO 3HAHUN O COBPEMEHHBIX
TEXHUYECKUX YCTPOMCTBAX U YMEHUS C HUMU pabOTaTh,
OBJIJICHUE ONPEIETICHHBIM YPOBHEM KPUTHYECKOTO
MBILUIEHUS (CHIOCOOHOCTH UHTEPIPETUPOBATH COOOILIEHUS
CpeIICTB MaccoBOM MH(MOPMAIINH), HABBIKAMHU
CaMOCTOSITEIbHOM TBOPUYECKOM pabOThI, CBA3aHHOM C
OUCKOM, 00pabOTKOM 1 npe3eHTanneld HHPOPMaIMOHHOTO
Marepuana.

8.3. chopMUpOBaTh y yUalIUXCS AKTUBHYIO MO3ULIUIO B
IIOJIYYCHUH 3HAHUN U YMEHU, BBIABIISTH
UH()OPMAIMOHHYIO «yTPO3y», ONPENEATh CTENEHD €€
OMMACHOCTH, IPEJIBUIETH MOCIEACTBHUS HHPOPMALIMOHHON
«YTpO3b» U MPOTUBOCTOATH UM YEPE3 y4acTue B padoTe
IIKOJIBHOTO MEJIUALlEHTPA;

8.4.IpUBUTH IETSIM U IOAPOCTKAM MHTEPEC K TAKHUM
npodeccusiM Kak >KypHaJIUCT, KOPPECHIOHEHT, AU3aiHep,
KOPPEKTOp, a Takxke (hoTopenopTep, BUAEOONEpaTop,
PEKUCCEDP, PEKUCCEP MOHTAXKA U JIP.

8.1
8.2
8.3
8.4

My3enHoe
JEN0

9.1. chopMupoBaTh KyJIbTYpy IOBEICHUS B My3€e

9.2. nmpuBHUBaThH YyBCTBa JIFOOBH K MOCEIIKY, Kpato, Poccuu;
9.3. BOCIIUTHIBATh y yUAIIUXCS TPAKIAHCTBEHHOCTD U
NaTPUOTU3M.

9.4. akTUBHU3UPOBATH NTO3HABATEIILHYIO U
UCCJIEIOBATENBCKYIO JIEATENIbHOCTh YUalInuXCs;

9.5. pa3BUBaTh TBOPUYECKUE CITIOCOOHOCTH

9.6. ciocoOCTBOBATH COXPAaHEHUIO MAMATH 00
MCTOPUYECKHUX COOBITUSIX MOCeNKa, Kpas, Poccuun

9.7. GopMUpOBaATh U MOMOJIHATH My3€HHbIE KOJUIEKIIUH,
o0ecreunBaTh COXPAaHHOCTh KCIIOHATOB, y4eT (oHAa
IIKOJIbHOM MY3€MHBIX KOMHAT.

9.8. mpuBiIeYs BHUMaHUE 00YYaIONIMXCS K TpodieMaM
COXpaHEHMS UCTOPUM U KYJIbTYpHI TOCENKA, Kpasi, Poccuun
9.9. chpmupoBaTH U MTOMOJIHATH My3€HHBIC KOJUICKITUH,
o0ecreunBaTh COXPAHHOCTH 3KCIIOHATOB, yueT (oH/Ia
IIKOJIbHOM MY3€MHBIX KOMHAT.

9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8.
9.9

10

IHoxoawl u
AKCKYPCHUH

10.1. pacimputs y yqammxcsi Kpyro3op, NOJIy4eHHE HOBBIX
3HaHUS 00 OKPYIKAIOIIEH ero COMaIbHOM, KYJIbTYPHOMH,

10.1
10.2
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MIPUPOJIHOM cpefie 10.3
10.2. Hay4YUTHCS YBAKUTEIBHO U OEPEKHO OTHOCUTHCS K 10.4
HEM.

10.3co3naBaTh OJaronpusTHHIE YCIOBUS JJII BOCIIUTAHUS Y
YYaIUXCSl CAMOCTOSTENIbHOCTH M OTBETCTBEHHOCTHU
10.4.co3naBath O0JaronpUsATHLIE YCIOBHS JJIS
bOopMHUPOBaHUS Y yUAITUXCSI HABBIKOB
CaMOOOCITYKHUBAIOIIETO TPyAa, MPEOTOTICHUS UX
WH()AHTUIIBHBIX U ATOMCTUYECKUX HAKIIOHHOCTEH,
OOy4YeHHS pallOHATFHOMY HCITOJIb30BAHUIO CBOETO
BPEMEHH, CUJI, UMYIIICCTBA.

11 | Opranuzan | 11.1. pa3BuBaTh NpeaMETHO-3CTETUYECKYIO cpeay Imkoub 1 | 11.1

us peaIn30BbIBATh €€ BOCITUTATEIbHBIE BOBMOXKHOCTH 11.2
npeametHo- | 11.2. dopmupoBaHue 4yBCTBa BKYyca U CTHIIS 11.3
sctetudeck | 11.3. cozmanue armocdepsl icuxonoruyeckoro kompopra | 11.4
Ol cpeJibl 11.4. popmupoBanue yyBCTBa BKyca U CTUJIS, 11.5
11.5. coznanue atmocdepsl ncuxosioruyeckoro kompopra | 11.6
11.6. mo3uTUBHOE BOCIIPUSATHE PEOCHKOM IIIKOJIBI 11.7
11.7. oboramienrie BHyTPEHHETO0 MUpa yYEHUKaA 11.8
11.8. hopmupoBanue 4yBCTBA BKyCa U CTUJIS 11.9

11.9. co3nanue atmocdeps! ncuxonorndeckoro komdopra | 11.10
11.10. no3uTUBHOE BOCIPUITHE PEOSHKOM HIKOJIbI

Y4yeOHO-MeTOAMYECKOE 00ecTIeYeHHe

Y4eOHo-MeTOAMYEeCKOe M MaTepHAIBbHO-TEXHUUECKOE O0ecIieueHrne 00pa3oBaTeIbHOTO
npoiiecca

[Iporpamma kypca ectectBo3HaHus s 10-11 kjmaccoB o061ieoOpa3oBaTeIbHBIX
yupexzaeHuit (aBtopsl O.C.I'abpuensn, C.A. Cnaakos)

YMK «EcrtecTBo3nanue. 11 kiaace»

1. EcrectBo3Hanue. ba3zoBeblil ypoBeHnb. 10 kinacc. Yueonuk (aBropsl: O. C. I'abpuenss,
N. T. Octpoymos, H. C. ITypeimiena, C. A. Cnaaxos, B. 1. CuBornasos).

2. EcrectBo3Hanue. ba3oBbiit ypoBeHb. 10 kinacc. Kaura nis yuurtens (aBropsi: O. C.
IMabpuensn, C. A. Cnaakos, U. I'. OctpoymoB).

3. EcrectBo3nanme. bazoBwiii ypoenb. 10 kmacc. PaGowas terpanp (aBToper: O. C.
I"abpuensn, C. A. Cnaakos).

4. DnextpoHHas popMa ydeOHHUKA.

Hudposbie 00pa3oBaTebHbIC pecypchl

1. Moy 351eKTpOHHBIX 00pa3zoBaTebHBIX pecypcos (http://fcior.edu.ru)

2. Marepuanbl eIUHON KOJUIEKIMM HHU(MPOBBIX 00pa30BaTENbHBIX  PECYPCOB
(http://school/collection.edu.ru)
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