MyHununajibLHoe aBTOHOMHOE 00111e00pa3oBaTe/ibHOE YUpPe:KIeHue
TI'opoackoro okpyra «ropoa Upour» CBepasioBckoi 00J1acTu
«Cpennsis o0meodpasoBaresibHas mkoaa Ne 10»
Ten/dakc: (34355) 3-83-41
E-mail: school_10_irbit@mail.ru

[Mpunoxenne 1.28
K OCHOBHOH 00pa30BaTeIbHOM IporpamMme

cpemHero oo6mero oopa3oBaHus

MAOY «lIIkomna Ne 10»
[Tpukas ot 31.08.2023 Ne 82-0O/1/2

Pabouasi nporpamma
no npeamery «EcTrecTBO3ZHAHME»

s yuyammxces 11 kiaacca
CpOK peanu3anuu 1 roa

CocraBuTenu:
Kypnaxosa E.A.,
YYHUTENIb XUMHUH

2023 roxn



MOSCHUTEJBHASA 3AIIKNCKA

PabGouass mporpamma cpemHero oOmiero o0pa3oBaHHs IO €CTECTBO3HAHUIO
COCTaBJIEHA Ha OCHOBE PeiepaabHOT0 roCyAapCTBEHHOTO 00pa30BaTENbHOIO CTaH1apTa
oOmiero odpazoBanus U KoHnenuuu 1yXxOBHO-HPAaBCTBEHHOTO Pa3BUTHUS U BOCIIUTAHUS
rpaxnanuHa Poccun. B Hell Takke YYMTBHIBAIOTCS OCHOBHBIE HJAEH U TOJOXKEHUS
[Iporpammbl pa3BuTusi U (HOPMUPOBAHMS YHUBEPCABHBIX YYEOHBIX ACUCTBUUN aJis
CpeaHero oo01ero oopa3oBaHus.

B pabGoueii mnporpamme MpeaycCMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHJIOB
JeSTEIbHOCTH 00y4aeMblIX, IPEJICTABICHHBIX B MporpaMMax i Ha4aJlbHOTO OOIIEeTo U
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

PaGouast mporpamma 1o €cTeCTBO3HAHMIO JIJIsi CPEAHET0 00IIero oopa3oBaHus Ha
0a30BOM ypOBHE COCTaBJIEHA W3 pacueTra 4acoB, yKa3aHHBIX B ba3ucHoMm yueOHOM
IJ1aHe 00pa30BaTENIbHBIX YUPEKICHUM 001ero oopasoBanus: o 3 yaca B Heaemno B 10-
11 kmaccax (204 gaca 3a aBa roga oOy4IeHMS).

[Ipn M3ydYeHUM €CTECTBO3HAHMS, TJI€ BEAYIIYIO POJIb UIpaeT IMO3HaBaTeJIbHAs
NEATEeIbHOCTh, OCHOBHBIC BHJbl YYEOHOU NESITEIHHOCTH OOYYalOIIUXCS HAa YPOBHE
y4eOHBIX  JCHCTBUII  BKIIOYAIOT  yYMEHUS  XapaKTepu3oBaTh,  OOBSICHATH,
KJIacCU(PUIIMPOBATh, OBJAJAETh METOJAMH HAYYHOTO I[IO3HAHMS, TOJHO W TOYHO
BBIPAXKaTh CBOM MBICIH, apTyMEHTUPOBATh CBOIO TOUKY 3pEHHs, padoTaTh B TpYIIIIE,
MPEACTABISATh M COOOIIAaTh €CTeCTBEHHOHAYYHYI0 HH(OpMAlMI0 B YCTHOH WU
nucbMeHHOM (Qopme. Tak Kak ecTecTBO3HAHHWE TMPEIMET SKCIEPUMEHTAIbHBIH,
oOydJaromyecsi TMoOJay4aT YMEHHE IUIAaHUPOBaTh, TMPOBOAUTH, HWHTEPIPETUPOBATH
AKCIEPUMEHT, JeaTh BEIBOJbI HA €T0 OCHOBE U MPE3EHTOBATh €r0 PE3yJIbTAThI.

KoHnemnust Kypca COCTOUT B paCCMOTPEHUU 0OBEKTOB U SIBJICHUI €CTECTBEHHOTO
MHUpa B FapMOHHUH (DU3UKU, XUMHH, OMOJIOTUH, (PU3HUECKON Teorpapuu, aCTpPOHOMUU U
AKOJIOTHUH.

[Ipenmaraempiii  KypCc €CTECTBO3HAHUSA OTJIMYAET OCHOBATEJIBHBIA  OXBAT
BOKHEHUIINX MOHITUMN, 3aKOHOB U TEOPUN YACTHBIX YUEOHBIX JAUCIUILUINH, UX CUHTE3 B
0000IIIeHHbIE €CTECTBEHHOHAYYHBIE MOHSTHS, 3aKOHbl U TEOPUU. 3HAYUTEIbHASI YacTh
y4eOHOrO BpEMEHU OTBOJAMTCS Ha JlabopaTopHble U mpaktudeckue padotel. PI'OC B
KauecTBe OO0S3aTEIBPHOTO JJIEMEHTa NpU OOYYEHHH B CTAapIIMX KJaccax IIKOJIbI
MpPEAyCMaTPUBAET BBIMOJHEHUE KAXKIBIM  CTAPUIEKIACCHUKOM  HMHAWBUAYATBLHOTO
MPOEKTA.

PaGouass mporpamma 1o ectecTBO3HaHWIO 1t 11 Kilacca OCHOBHOM IIIKOJIBI
(manee — [Iporpamma) cocTaBieHa Ha OCHOBE CIEIYIOIIMX HOPMATUBHBIX JOKYMEHTOB:

1. Oenepanpabiii 3akoH Ne 273-03 «O06 obpa3oBanun B Poccuiickoi
deneparum» ot 29 nexadps 2012 roga (cratbs 48).
2. denepanbHbIi  KOMIOHEHT  TOCYJapCTBEHHOTO  00pa3oBaTEIbLHOIO

CTaHJapTa OCHOBHOIO OOINEro M CpeaHero (MOJHOTO) oO0mero oOpa3oBaHUs IO
TEXHOJIOTHUH, YTBepkAeHHbIN ITpukazoM MO P® ot 15.03.04 r. Ne 1089;
3. ®denepanbHBIN TOCyAapCTBEHHBI 00pa30BaTeNbHBIA CTAaHIAPT OCHOBHOI'O
ob1iero oOpazoBanus (yTBepxkaeH npukazoM MunoopHayku PO Nel897 ot 17.12.2010)
4, [Tpukaz Mwunoopuayku Poccum Ne 1577 ot 31.12.2015 r.; Ne506 ot
07.06.17 «O BHeceHMH H3MEHEHUU B (QeAepanbHbIi TOCYJApPCTBEHHBIN CTaHAApT



OCHOBHOTO 0oO0miero oOpa3oBaHMs, YTBEpXKIEHHBIH MpuKa3oM MuHuUCTEpCTBA
oOpasoBanus u Hayku Poccuiickoit deneparuu ot 17.12.2010r.»

5. [Ipumepnass  mporpamma  cpeaHero  oOmero  oOpa3oBaHusi 1O
€CTECTBO3HAHMIO Ha 0a30BOM ypoBHE (0a00peHa perieHueM ¢eaepaibHOro ydeOHo-
METOJAMYECKOTO0 00BEAMHEHHS 10 001eMy oOpa3oBaHuto (IpoTokon oT 8 ampenst 2015
r. Ne 1/15).;

6. denepanbHbI 0a3UCHBIM YUeOHBIN IJIaH U TPUMEpPHBbIC y4eOHBIC IUIaHbBI
uist oOureoOpa3oBaTeNbHbIN yupexxaenuii PO, peanusyromux mporpammbl OOIIETO
oOpa3oBaHus, yTBEpKAEHHbIE NpuKazoM Munucrepcta odpazoBanust PO ot 09 mapra
2004 roma Ne 1312;

7. ®denepanbHbIi NepeyeHb YYCOHMKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAHUIO
Opy  peau3aliid HMMEIOUIUX TOCY/IapCTBEHHYIO AaKKpPEIUTAIMI0 00pa30BaTENIbHBIX
MporpaMM Ha4aIbHOT'O OOIIEro, OCHOBHOI'O OOIIEro, CpeaHero o0Iiero oOpa3oBaHMs,
YTBEPXKJICHHBIA TMpUKa3oM MuHUCTEpCTBa 00pa3oBaHusi W Hayku Poccuiickoit
®enepanuu ot 31 mapra 2014 1. N 253 (C uzmenenusimu ot 21 anpens 2016 rona)

8. OcHoBHasi 00pa3oBartesibHas MporpaMMa OCHOBHOTO OO0IIero oOpa3oBaHus
MAOY «llIkoma Nel0»
Q. [Ipuka3 00 yTBepk1eHUN 00pa30BATEIbHBIX POTPAMM.

AEATEJBHOCTD YUUTEJIA C YYETOM ITPOI'PAMMBI
BOCIIMTAHHUSA HA YPOKAX ECTECTBO3HAHUA

o @opMupoBaHUE EIMHOW BOCIUTATEIHLHON aTMocdepbl IIKOJbI, KOTOpas
CIIOCOOCTBYET YCIEIIHON COIMAIU3AIlMd U JIMYHOCTHOMY Pa3BUTHIO pPEOCHKA,
nejarora, poauTens B ycioBusax peanuzannu ['OC.

o @opmupoBaHHUE  OJArompUSTHBIX  yCJIOBUH W  BO3MOXKHOCTEM st
MOJTHOLIEHHOTO Pa3BUTHS TMYHOCTH, ISl OXPaHbI 3J0POBbS U )KU3HU JETEH;

o ®dopmupoBaHUE YCIOBUHN MPOSIBJICHUS U MOTUBALIMM TBOPYECKON aKTUBHOCTH
BOCIIUTAHHUKOB B Pa3IUYHBIX cepax COUATbHO 3HAUMMOMN A TEIbHOCTH;

o PazBuTHe cucTteMbl HEMPEPHIBHOTO 0OpPa30BaHUs; MPEEMCTBEHHOCTh YPOBHEMN
U CTyneHed oOpa3oBaHUs; TMOJJAEPKKA HCCIEIOBATEIbCKON U TMPOEKTHOU
JIESITEIbHOCTH;

o OcBoeHHME U HCHOJB30BAHHE B MPAKTHUYECKONM JEATEIBHOCTH HOBBIX
MeJarOrMIeCKUX TEXHOJIOTHI M METOJUK BOCIIUTATEILHON pabOTHI;

o Pa3Butue paznuuHbX PopM yUEHUUECKOTO CaMOYTPABIICHHUS;

o JlasbHelIIEe pa3BUTHE UM COBEPIICHCTBOBAHUE CHUCTEMBI JOIMOJIHUTEIBHOTO
o0pa3oBaHUs B IIIKOJIE.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA

JINYHOCTHBIMH pe3yJbTaTaMH OOyYCHHUS CCTCCTBO3HAHUIO B CPEIHEH IITKOJIC
SIBJISTFOTCSI:

* 8 cihepe omHouleHUll 0OYyUaAOWUXC K cebe, K c8oemMy 300p08bi0, K NO3HAHUIO
cebs — OpUEHTAIMsl Ha JOCTH)KCHHE JIMYHOTO CYACThs, Pean3allii0 MO3UTUBHBIX



KU3HCHHBIX MEPCIEKTUB, MHUIIUATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CITOCOOHOCTh
K JITYHOCTHOMY CaMOOTIPE/ICTICHUIO, CITOCOOHOCTh CTABUTH IIEJIA U CTPOUTH KU3HCHHBIE
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH OOECIEUUTh ce0e M CBOWM OJU3KUM JOCTOHHYIO
KW3Hb B IIPOLECCE CAMOCTOSITEIbHOM, TBOPUECKOM M OTBETCTBEHHOW AEATEIBHOCTHU, K
OTCTaWBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHUS, BBIPAOATHIBATH
COOCTBEHHYIO TO3UILMIO MO OTHOLIEHUIO K OOHIECTBEHHO-TIOJTUTUYECKUM COOBITHIM
IPOILJIOTO U HACTOSIIETO HA OCHOBE OCO3HAHUS W OCMBICIEHUS HCTOPUHU, TyXOBHBIX
LHEHHOCTEd W JOCTHKEHUW HaIlled CTpPaHbl, K CAMOPa3BUTUIO MU CAMOBOCIUTAHHUIO B
COOTBETCTBUM C OOIIEYETIOBEUECKUMHU IIEHHOCTSIMH M HJealaMu TI'PakIaHCKOTO
oOlllecTBa; MPUHATHE U pealu3alus LIEHHOCTEH 370pOBOro M 0Oe3omacHoro obpasa
KU3HU, OEpekKHOE, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
($U3UYECKOMY U TICUXOJIOTHYECKOMY 3/I0POBBIO;

* ¢ cthepe omnowenuni odbyuaiowuxcs k Poccuu xax x Pooune (Omeuecmsy) —
poccuiickasi UACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKON MIACHTUYHOCTH B
MOJUKYJIBTYPHOM  COLIMYME, YYBCTBO MPUYACTHOCTU K HMCTOPUKO-KYJIBTYpPHOU
OOIIIHOCTH POCCHIICKOr0 Hapoaa u cyabbe Poccum, marpuoTu3Mm, TOTOBHOCTh K
caykennto OTedecTBy, €ro 3alluTe; YBaXXEHHE K CBOEMY Hapody, 4YYyBCTBO
OTBETCTBEHHOCTH Tepea PoamHoN, ropaocTu 3a CBOM KpaH, cBorwo Ponuny, npouutoe u
HACTOAIEE MHOTOHAIMOHAIIBHOTO Hapojaa Poccum, yBaKeHHE TOCY/IapCTBEHHBIX
cuMBOJIOB (Tep0, ¢uar, rumH); (OpMHUpPOBAHUE YBAKEHUS K PYCCKOMY S3BIKY Kak
rocy1apcTBeHHOMY s3bIKy  Poccuiickor @enepauuu, SBISAIOLIEMYCS  OCHOBOM
POCCHUICKON MACHTUYHOCTH M TJIABHBIM (DaKTOPOM HAIIMOHAJILHOTO CaMOOTPE/IEICHHUS;
BOCIIUTAHHWE YBAXKEHUSI K KYJIbType, SI3bIKaM, TpPaaullMsaM W OO0bIUasM HapOJIOB,
npoxuparommx B Poccuiickon ®@enepanuu;

* ¢ cihepe omuoweHul 00YUAIOWUXCS K 3AKOHY, 20CY0apCcmey U 2paricOaHCKOMY
obwecmgy —  TPAXKIAHCTBEHHOCTh, TpaXJAHCKas TMO3MIUS  aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUUCKOT0 00II€CTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHbIE
nmpaBa MW OOS3aHHOCTH, YBAXaloIIero 3aKOH M IPaBOIMOPSAOK, OCO3HAHHO
MPUHUMAIOIIETO TPaIUIIUOHHbIC HallMOHAJIbHbBIC u oO11euenoBeuecKue
T'YMaHUCTUYECKUE U  JIEMOKpPAaTHYECKHE IIEHHOCTH, TOTOBOTO K Yy4YacTHUIO B
OOIIIECTBEHHON KU3HUW; NPU3HAHUE HEOTUYX IJAEMOCTH OCHOBHBIX MpaB M CBOOOJ
YeJIOBEKa, KOTOpbIE MPUHAMIEKAT KaXIAOMY OT POXKICHHUS, TOTOBHOCTh K
OCYIIECTBJICHUIO COOCTBEHHBIX MPAaB U CBOOOJ O3 HapylIeHUs MpaB U CBOOO APYTUX
JIUI], TOTOBHOCTh OTCTanBaTh COOCTBEHHBIC TIPaBa M CBOOOJBI YEJIOBEKA U TPaKJaHWHA
COTJIaCHO OONICTPU3HAHHBIM TPUHIIAIIAM U HOpPMaM MEXIYHApOJHOTO IpaBa U B
coorBercTBUM ¢ KoHctutynuen Poccuiickoin denepannu, mpaBoBas M MOJUTHYECKAS
rPaMOTHOCTh; MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd W OOIECTBEHHOW NPAKTUKH, OCHOBAHHOE HA JHUajore KyJlbTyp, a TaKxKe
pa3IMuHbIX (QopMax OOIIECTBEHHOTO CO3HAHWS, OCO3HaHWE CBOEro MecTa B
MOJIMKYJIBTYPHOM MHpPE; HHTEpPUOpU3AlUs IIEHHOCTEH JAEMOKpaTUU W COIUAIbHOU
COJIIAPHOCTU, TOTOBHOCTH K JJOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIICHHUM B TpyMIe WU
COIIMAJILHON OpraHu3alluu; TOTOBHOCTh 00YUYaIOIINXCS K KOHCTPYKTUBHOMY yYacTHIO B
MPUHATUHN PELICHUM, 3aTparvBarolluX MpaBa U MHTEPEChl, B TOM UYUCIIEC B Pa3IUYHBIX
(dbopmax oOILIECTBEHHON caMOOpraHU3aliy, CaMOYIpaBIeHus, 0OIIECTBEHHO 3HAUUMOMN
NEeSTETPHOCTH;, TMPUBEPKEHHOCTh HICSIM HHTEPHAIMOHAIN3MA, APYKOBI, PaBEHCTBA,



B3aMMOITOMOIIY HAPOJOB; BOCIUTAHHUE YBAXKUTEIHLHOTO OTHOIICHHS K HAIIMOHATBHOMY
JOCTOMHCTBY JIIOAEH, HMX YyBCTBaM, pPEIUTHO3HBIM YOEXKIEHUSM; TOTOBHOCTD
00y4aroIuXxcsi IPOTUBOCTOSTH UJCOJIOTUU SKCTPEMU3MA, HallMOHAN3Ma, KceHO(oouH,
KOpPpYNIMH,  JAUCKPUMUHAIMM [0  COIMAIbHBIM,  DPEIUTHO3HBIM,  PAaCcOBBIM,
HAI[MOHAJIFHBIM MIPU3HAKAM U IPYTUM HETaTUBHBIM COIIMAIBHBIM SIBIICHUSM;

* 8 cgepe omHoOweHUN OOYUANOWUXCA C OKPYHCAIOWUMU  THOObMU ——
HPABCTBEHHOE CO3HAHHME M TIOBEJCHUE HA OCHOBE YCBOCHHUS OOIICUETOBEYECKUX
[IEHHOCTEHW, TOJEPAHTHOIO CO3HAHUS U TIOBEJEHUS B MOJUKYJIBTYPHOM MHUPE,
TOTOBHOCTH U CIOCOOHOCTH BECTH JUANOr C JPYTUMHU JIIOJbMH, JOCTUTaTh B HEM
B3aMMOIIOHUMAHHMSI, HAXOJUTh OOUIME ILEeIW U COTPYAHUYATh ISl UX JIOCTHIKCHUS;
OPUHATHE  TYMAaHUCTUYECKUX  I[IEHHOCTEW,  OCO3HAHHOE,  YBAXKHUTEIbHOE WU
100posKeNnaTeIbHOE OTHOIIEHUE K APYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;
CIIOCOOHOCTH K COIMEPEKUBAHUIO U (DOPMUPOBAHHE TIO3UTUBHOTO OTHOIIEHUS K JIFOMISM,
B TOM YHCII€ K JIUIIaM C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3/I0pPOBbS U HMHBAIUIAM;
OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (HU3UYECKOMYy U
MICUXOJIOTHYECKOMY 3[I0OPOBBIO APYTUX JIIOJCH, YMEHHUE OKa3bIBaTh MEPBYIO MOMOIIb;
dbopMupoBaHNE BBIPAKEHHOW B TOBEJACHUH HPABCTBEHHOW IMO3WIIMHU, B TOM YHUCIIE
CITIOCOOHOCTH K CO3HATEIIbHOMY BBIOOpY 100pa, HPAaBCTBEHHOTO CO3HAHUS U TOBEJCHUS
Ha OCHOBE YCBOEHHS OOIEYEIIOBEYECKUX LIEHHOCTEW M HPAaBCTBEHHBIX YYBCTB (UECTH,
J0JITa, CIPABEIMBOCTH, MUJIOCEPAUS U JIPYKeEo0us), KOMIIETEHIIUI COTpYIHUYECTBA
CO CBEpPCTHHKAMM, JE€TbMU MIIAQJIIET0 BO3pacTa, B3pOCIBIMH B 00pa30BaTENIbHOM,
OOLIECTBEHHO MOJE3HOW, Y4eOHO-UCCIEN0BATENbCKOM, MPOEKTHON M APYrux BHUAAX
JesITeIbHOCTH;

* ¢ cihepe omHoweHUL 00YYATOWUXCS K OKPYIHCAIOWEMY MUDY, K HCUBOU NPpUpPooe,
Xy002cecmeeHHol Kylbmype — MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO DPa3BUTHUSl HAYKH, 3HAYMMOCTh HAayKH, TOTOBHOCTh K Hay4YHO-TEXHUYECKOMY
TBOPUYECTBY, BJaJCHHWE IOCTOBEPHOUW WHOpMAaIMEll O MEepPeAOBBIX IOCTHKCHHUSIX H
OTKPBITHSIX MHPOBOH W OTEYECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAyUYHBIX
3HAHUSAX 00 YCTPOMCTBE MUpPA U 00IIECTBA; TOTOBHOCTh M CIIOCOOHOCTh K 00Pa30BaHUIO,
B TOM UHCJIE CaMOoOOpa3oBaHHWIO, HAa TMPOTSHKEHUU BCEH JKU3HHU; CO3HATEIHHOE
OTHOIIEHWE K  HEmpephlIBHOMY  00pa3oBaHUIO  KaK  yCIOBUIO  YCIEUTHOU
npoeccCHoHaNbHOM M OOIIECTBEHHOM NEATEIbHOCTH; HKOJIOTMYecKas KyJbTypa,
OepeXHOEe OTHOIIEHUE K POAHON 3eMJjie, MPUPOJHBIM OorarctBam Poccum u mupa,
MOHMMAaHUE BIUSHUS COLIMATLHO-3KOHOMHYECKUX MPOIIECCOB HAa COCTOSIHUE MTPUPOIHOM
Y COLIMAJIBbHON CPEe/bl, OTBETCTBEHHOCTH 3a COCTOSIHHE MPUPOAHBIX PECYPCOB, YMEHHUM U
HABBIKOB Pa3yMHOT0 MPHUPOAOIOJIB30BAHUS, HETEPIUMOTO OTHOIICHHUS K JCHCTBUSIM,
OPUHOCSIIMM  BpEeA  JKOJIOTUH; TPUOOpPETEeHHE OMbITa SKOJIOrOHAMPABIECHHOM
JESITEIbHOCTH; JCTETHYECKOE OTHOIIEHHWE K MHUPY, TOTOBHOCTb K 3CTETHUYECKOMY
00yCTpOICTBY COOCTBEHHOTO OBITA;

* 8 cthepe ommuowenuti ooOyyarwuxcsi K mpyoy, 6 cghepe coyuaibHo-
IKOHOMUYECKUX OMHOWEeHUl — yBaKeHHE BceX (OpM COOCTBEHHOCTH, TOTOBHOCTH K
3alllUTe CBOEM COOCTBEHHOCTH; OCO3HAHHBIM BBIOOp Oyaylieil mpodeccuu Kak myTh U
croco0d peanu3anuy COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; TOTOBHOCTH OOYyYaIOIIUXCS K
TPYI0BOH MpodhecCHOHATBHON AEATENBHOCTH KaK K BOBMOXXHOCTH Y4acTHs B PELICHUU
JUYHBIX, OOIECTBEHHBIX, TOCYJAapPCTBEHHBIX, OOIICHALMOHAIBHBIX  MPOOJeM;



NOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYY U JIOISAM TPYAA, TPYAOBBIM JOCTHKCHUSAM,
100POCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOIIEHHE K PA3HBIM BUIAM TPYIOBOM
JESITeIbHOCTH, TOTOBHOCTh K CaMOOOCTYKUBAaHUIO, BKIIOYasi 00y4eHHE U BBIMOJIHEHHE
JIOMAIITHUX 00S3aHHOCTEM.

MeranpeamMeTHble Ppe3yJbTaTbl O00y4YeHHMs] €CTECTBO3HAHUIO B CpeaHei
LIKOJIe

MetanpeameTHbIE pe3ynbTaThl 00yUYEHHs €CTECTBO3HAHUIO MIPEICTABICHBI TPEMS
rpynrnaMy YHUBEPCAJIbHBIX Y4EOHBIX AEHCTBUA.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1CHCTBHS

Buvinycknuk nayuumca:

* CaMOCTOSTEIBHO OIPEAEIATh LIENIU, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE
3aJ1auM B 00pa30BaTEIbHOM IE€ATEIbHOCTU U JKU3HEHHBIX CUTYALINSX;

* OLIEHUBATh PECYPCHI, B TOM YHCIIE BPEMS U Jpyrue HeMaTepHUAbHBIE PECYPCHI,
HE0OXOAMMBIE JUIs IOCTUKEHUS TOCTABICHHON paHee LeIIH;

* CONOCTABJISITh MMEIOIIMECS BO3MOKHOCTU M HEOOXOAMMBIE I JTOCTHUKEHUS
LIEJIU PECYPCHL;

* OpraHu3oBbIBaTh A(Q(PEKTUBHBIA TOUCK PECYpCOB, HEOOXOOUMBIX IS
JOCTHKEHHUS IOCTABJIEHHOM LIEeIIH;

* OIIPEACIIATH HECKOJIBKO ITyTEN JOCTUKEHUS TOCTABICHHON LIETH;

* BpIOMpaTh ONTUMAIbHBIA MYTh JOCTHXKEHUS LENH C Yy4eToM 3((HEeKTUBHOCTU
pacxo/10BaHusl PECYPCOB U OCHOBBIBASICh HA COOOPaXKEHUSIX ITUKU U MOPAJIH;

* 3371aBaTh MapaMeTpsl U KPUTEPUH, IO KOTOPBIM MOXHO OIIPENEIINTh, YTO LEIb
JNOCTUTHYTA;

* COIIOCTABJIATH MOJYYEHHBIN PE3yJbTaT ACATENBHOCTH C TIOCTABJICHHON 3apaHee
LEJIBIO;

* OLEHUBATH IMOCJEJCTBUS JOCTHXKEHMSI IIOCTAaBJIECHHOM LEnu B Yy4eOHOMU
NEeSATEIbHOCTH, COOCTBEHHOM JKU3HU U KU3HU OKPYKAIOIIUX JIFOIEH.

ITo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Buvinycknuk nayuumcs:

* KPUTUYECKH OLICHUBATh U UHTEPIPETUPOBATH MH(POPMALIUIO C PA3HBIX MO3UIUH;

* pacro3HaBaTh U PUKCUPOBATH MPOTUBOPEUHS B MHPOPMAIIMOHHBIX HCTOYHUKAX;

* HCIOJB30BAaTh  Pa3jiUYHbIE MOJEJIBHO-CXEMATHYECKHE  CpPEACTBA  JUIA
MPEJICTaBICHUSI BBISIBIICHHBIX B MHPOPMAIIMOHHBIX UCTOYHUKAX TPOTUBOPEUHNH;

* OCYLIECTBJIATh Pa3BepHYTHIH WH(GOPMALMOHHBIA TOUCK M CTaBUTh Ha €ro
OCHOBE HOBBIE (Y4eOHbBIC U TTO3HABATEIHHBIC) 3a/1a4H;

* ICKAaTh M HAXOJIUTh 00OOIIEHHBIE CIIOCOOBI PEIICHUS 3a/1a4;

* MPUBOAUTH KPUTUYECKHUE aPryMEHTHl KaK B OTHOIIEHHMH COOCTBEHHOIO
CY)KJIEHMS, TaK U B OTHOLLICHUM IEUCTBUN U CYKACHUU JPYTrOro;

* AHAJIM3UPOBATH U MPEOOPA30BHIBATH MPOOJIEMHO-TIPOTUBOPEUNBBIEC CUTYALINH;

* BBIXOJMTH 32 PAMKHM y4E€OHOTO MpeIMeTa U OCYUIECTBIAThH LieJIeHAPaBICHHBIN
MOMCK BO3MOKHOCTH IIUPOKOTO MIEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBHS;

* BBICTpPaWBaTh WHJMBHUIYAIbHYIO O0OpAa30BATENIbHYI0 TPACKTOPHUIO, YUUTHIBAs
OTpaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

°* MEHATh U YJEPKMBAThb pa3HbIC MO3UMLUU B IIO3HABATEIBHOW ACATEIBHOCTU
(OBITH Y4EHHKOM U y4uHuTeNeM; (GOpMyIUpOBaTh 00pa30BaTEIbHBIN 3aPOC U BBITOJIHATD



KOHCYJIbTaTHUBHBIE (PYHKIIMH CaMOCTOSITENIbHO; CTaBUTh MpoOieMy U paboTaTh HaJ ee
pELIEHUEM; YIIPABIIATh COBMECTHOM MTO3HABATEIBHOM JESITEIBHOCTHIO U MTOAYHHSITHCS ).

KoMMmyHHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiiCTBHUA

Buvinycknuk nayuumces:

* OCYLIECTBIATH JECIOBYK) KOMMYHHKALHIO KaK CO CBEPCTHHUKAaMH, TaK U CO
B3pOCJIBIMU (KaK BHYTpPH 00pa30BaTeIbHON OpraHU3allMM, TaK U 3a €€ IpeesiaMu);

* MPU OCYIIECTBICHUM TPYNIOBONW pabOThl OBITh KAaK PYKOBOAWUTEIEM, TaK U
YJIGHOM TPOEKTHOW KOMaHJIbl B pa3HbIX pOJsAX (FEHEPATOpOM HJEH, KPUTHKOM,
UCIIOJTHUTEIIEM, IPE3EHTYIOIINUM U T. 11.);

* pa3BEpPHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOK TOYKY 3PEHMS C UCIIOJIb30BAHUEM
a/1eKBaTHBIX (YCTHBIX U MUCBMEHHBIX) A3BIKOBBIX CPE/ICTB;

* pacro3HaBaTh KOH(QIMKTOTEHHbIE CUTYallUU U MPENOTBpalaTh KOHQIUKTHI 10
UX aKTUBHOM (ha3bl;

* KOODAWMHUPOBATbH M BBINOJHATH padOTy B YCJIOBUSIX BUPTYaJIbHOIO
B3aUMOJICUCTBUS (MJIM COUYETAHUSI PEATbHOTO U BUPTYaIbHOIO);

* COTJIaCOBBIBAThH MO3MIIMHM WICHOB KOMaHIbI B MpoOIEcce padoThl HAl OOUIUM ®
noaOUpaTh MApPTHEPOB [JIsl JAEJIOBOM KOMMYHHUKALIMHM, HMCXOAS M3 COOOpaKeHUM
PE3yJIbTaTUBHOCTH B3aMMOJICHCTBUS, @ HE TUYHBIX CUMIIATUI;

* BOCIIPUHMMATh KPUTHYECKHE 3aMEUaHus KaK peCcypc COOCTBEHHOTO pa3BUTHS;

* TOYHO U €MKO (OpMYyJIUpPOBaTh KaK KPUTHUECKHE, TaK M OAOOpUTEIbHBIC
3aMeyaHusi B aJpec Jpyrux JoJed B paMKax JeloBoM U oOpa3oBaTelbHOU
KOMMYHHMKAIMH, n30erast Ipu 3TOM JINYHOCTHBIX OLIEHOYHBIX CYKJIEHUI./pelIeHUEM;

* MpPEACTaBIATh MYOJIMYHO pe3yibTaTbl WHAWBUIYATBHOM U TPYNIIOBOM
JNEATEIBHOCTH KaK Iepe]l 3HAKOMOM, TaK U Iepe/l HE3HAKOMOM ayIUTOPHUEN;

IIpeameTHbIe pe3yJIbTATHI H3YYE€HUS €CTECTBOZHAHMSA B CPeHEH LIKOJIe

Buinycknuk na 6azoeom ypoeéne nayuumcs.

* NPUBOJUTH MPUMEPHI POJIM €CTECTBO3HAHUS B (POPMUPOBAHMM HAYYHOIO
MHPOBO33pDEHNs HA OCHOBE DJBOJIOIMU E€CTECTBEHHOHAYYHOM KapTUHBI MHpa
(pusnueckas, MexaHUYecKas, d3JEKTPOJUHAMHMYECKAs, KBAHTOBO-NOJEBasA), a TaKKe
€IMHCTBA 3aKOHOB NPHUPOABI BO BeeneHHowu;

* KJIacCU(pUUMPOBATh YPOBHU HAYYHOTO MO3HAHUS M MX COCTABIISIIOLIUE: MUPbI
(HaHOMUP U MUKPOMHUP, MAKPOMUP, METaMHUp),

duznyeckue SABICHUS, XUMUUECKUE PEeaKIMU, OMOJIOTHYECKUE MTPOLIECChl, YPOBHU
OpraHM3alA MATEPUH, YPOBHU OPraHU3ALNU KU3HH;

* WUIIOCTPUPOBATH HA IIPUMEpax JEUCTBUE M MNPAKTUYECKOE IPUMEHEHHUE
OCHOBHBIX (PYHIaMEHTaIbHBIX (U3MUECKUX TEOpPUH M 3aKOHOB: KIJIACCHYECKOU
MEXaHHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUH, TEPMOAMHAMUKH, KIACCUYECKOU
ANEKTPOJMHAMUKH, CIELHAIBHON TEOPUH OTHOCHUTEIBHOCTH, KBAaHTOBOM Teopuu (B
OCHOBHBIX JIEMEHTAX);

* pacro3HaBaTh (U3MUYECKHUE MPOLECCHl B KOHTEKCTE MEXKIPEIMETHBIX CBSI3EH;

* HUCMOJB30BATh ISl ONUCAHUS XapakTepa MpPOTeKaHus (PU3NYECKUX IMPOLIECCOB
(du3nUecKue BeIMYUHBI U JEMOHCTPUPOBATh B3aUMOCBSI3b MEKy HUMU;

* OMUCHIBATh YCIOBUSI IPUMEHEHUsT (PU3MUECKUX MoJieNiel (MaTepuanbHas TOUKa,
MaTEMaTUYECKUN MAasTHUK, aOCOJIIOTHO TBEPAOE TENO, UACANbHBIM Tra3, HJeanbHas



TEIUIOBas MalllMHa, TUIaHeTapHasi Mojiesb aToMa Pesepdopaa, HykJIOHHAs MOJENb SApa,
MOJIeTIb aTOMa Bo10poaa 1o bopy) npu pemennu puznyeckux 3aaay;

* pemaTth KauyeCTBEHHbIE U MPAKTUKO-OPUEHTHUPOBAHHBIC (DHU3MUECKUE 33Ja4d C
SBHO 33JJaHHON (PU3MUYECKOIN MOJEINBbIO B KOHTEKCTE MEXIPEIMETHBIX CBSI3EH;

* QpEACKa3blBaTh CBOMCTBA XMMHUYECKHX JJEMEHTOB Ha OCHOBaHUU
NEPUOJNYECKOTO 3aKOHA;

* KJIacCU(PUIMPOBATh BUABl XMMHUECKUX NPEBpALICHUM M IpeAcKa3blBaTh HMX
BO3MOYHBIE ITPOTYKTHI;

* PAcCUMTHIBATH KOJIMYECTBEHHBIC XapPaKTEPUCTHUKU IMPOCTEHIIMX XHUMHYECKUX
OPEBPAILCHUN, HCIIONb3Yysl JUI1 pacdyera 3aKOHbl COXPAHEHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, ABOraapo;

* NIPEJCKa3bIBaTh U3MEHEHUS CKOPOCTH XUMUYECKUX PEAKIMI B 3aBUCUMOCTH OT
TEMIIEpaTyphbl U HATUYUS KaTaln3aTopa;

* IPUMEHATHh MOHATHE O XMMHYECKOM DPABHOBECUHU [IJIsi ONMUCAHUS CBOMCTB
00paTUMBIX TPOLIECCOB;

* IPUBOJUTH MPUMEPHI MPAKTUYECKOTO HUCIIOIb30BAHUS XUMHUYECKUX BELIECTB U
UX peaKI1il B IPOMBIIIEHHOCTH U B OBITY;

* KJIACCU(PUIMPOBATh OCHOBHBIE OHMOJOTMYECKHE MAKpPOMOJIEKYJIbl M 0a30BbIC
IIPOLIECCHI, B KOTOPBIX OHU YYaCTBYIOT;

* pacro3HaBaTh OTJIMYHUSA B CTPOCHUM >KMBOTHBIX M PACTUTEIBHBIX KIJIETOK, a
TaK)X€ OJIHOKJIETOYHBIX OpPraHM3MOB IO ONHMCAHMIO, HAa H300PAKEHUSAX WU TOJ
MUKPOCKOIIOM;

* CpaBHMBAaThb BUJbl JIEJCHUS KIETKHM (MUTO3 W MEHO03); ONpPENeNsTh CTaJuu
MHUTO32 10 U300paKEHUSIM;

* OOBSACHATH POJb (HOTOCHMHTE3a B TEOJOTMUECKHUX Ipoleccax Ha 3emiie U
MO/1JIeP>KaHUM CYIIECTBOBAHUS KU3HH;

* CpaBHMBaTh OMOJIOTHYECKHE OOBEKTHI MEXAY COOOHM MO 3alaHHBIM KPUTEPUSIM;
JieNaTh BBIBOJBI M YMO3AKJIIOUEHUS HAa OCHOBE JAHHOTO CpPAaBHEHMS; YCTAaHABIIUBATh
CBA3b CTPYKTYPBI U (DYHKIIMIM OPTaHU3MOB;

* ONUCHIBATh (PEHOTUN OPraHu3Ma; KIacCU(PUIMPOBATH OMOJOTUYECKHE OOBEKTHI
M0 CYIIECTBEHHBIM TMpHU3HAKaM (OCOOCHHOCTHM CTPOEHMS, TMUTaHUS, JAbIXaHUS,
Pa3MHOXEHUS, PA3BUTHUS );

* XapaKTepu30BaTh W3MEHYMBOCTH IPOSBIEHUS T€HETHYeCKoW HH(pOpMaluu B
MTOKOJIEHUSIX Ha OCHOBAaHUM 3aKOHOMEPHOCTEW M3MEHYMBOCTH M XPOMOCOMHOM TEOpUHU
HACJIEJICTBEHHOCTH; CPAaBHUBATh

HACJIEICTBEHHYIO U HEHACJIEICTBEHHYO H3MEHYMBOCTD;

* peliaTh T'€HETUYECKHE 3a/ladyl Ha MOHOTHOPHIIHOE CKpEIIMBaHHE; COCTABIIATH
CXEMBbI CKPEIIUBaHUS, UCTIONb3YysI OMOIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

* pa3yinyaTh OCHOBHbIE TPU3HAKH MOIMYJISIUU U OMOJIOTUYECKOTO BU/IA;

* BBUIBIIATH MOpQojiornueckue, (hrU3noJOruuecKre, MOBEACHUYECKUE aJanTaluu
OpraHu3MOB K cpefe OOuTaHusT M  JEUCTBUIO DKOJIOTHYECKUX  (PAKTOpOB;
MIPOTHO3UPOBATh U3MEHEHHE SKOCUCTEM IO/ ICUCTBUEM BHEUIHUX (PAKTOPOB;

* HaxOJWUTh CXOJICTBO M PA3JIMUMUsl YEJOBEKA W >KMBOTHBIX; OMPEAENATh MOJEIb
DKOJIOTUYECKHA IIPAaBUWIIBHOIO IIOBEIECHHUS B  OKPYXKAIOLIEHM Cpene; OLICHMBAaTh
aHTPOMOTeHHbIE U3MEHEHUS B Ouocdepe;



* ONHWCHIBATh OCHOBHBIE HAYYHBIE THIIOTE3bl O IPOUCXOXKIECHWHU BceneHHOM,
CoHEe4HO! CUCTEMBI U IIJIAHET;

* BBIJCNIATH OOIME CBOWMCTBA W OTIAWYMA IJIAHET 3€MHOW TPYMIBI U TUIAHET-
TUT'aHTOB;

* HCMOJIb30BaTh €CTECTBEHHOHAYYHYIO TEPMHUHOJOTHUIO MPU ONUCAHUU SIBJICHUMN
OKPYXKAIOILEro MUPA;

e KiIaccu(UUUPOBATH IIOJIE3HBIE HCKOMAEMbIE [0 XUMHYECKOMY COCTaBy,
METOJaM J100bIYH, 00JaCTH UX UCIIOJIb30BAHMSI B TEXHOJIOTUH;

* IPUMEHATH €CTECTBEHHOHAYYHBIC IOHATUS W KOHLENIMUM JUIsI ONMCAHUs
COBPEMEHHBIX TEXHOJOTMYECKMX JOCTW)KCHMM, BKIIOYas HAHOTEXHOJIOTHIO U
OMOTEXHOJIOTHIO;

* PAacIO3HABATh MPUHIUIIBI pAaOOTHl U U3BJIEKATh U3 ONUCAHUs HanboJiee BayKHbIE
XapaKTEPUCTHKU TPUOOPOB U TEXHUYECKUX YCTPOICTB;

* JCIOJIb30BaTh DJJIEMEHTBl HCCIEAOBATEIbCKOTO METO/Na [JIsl BbISBJICHUS
B3aUMOCBS3€ MeX1y 00bEKTaMU U SIBIICHUSMHU; IPOBOAUTH HAOIIOACHUE, U3MEPEHUE U
OINKCAaHHUE;

* IPUMEHSATH B JIEMOHCTPALIMOHHBIX U MCCIEIOBATEIbCKUX LENISIX COBPEMEHHbBIE
NpUOOPHI 11 U3MEPEHUS U HAOIOACHUS, UCIIONb3Ysl OINHUCAHUE WM MPEISIOKEHHBIN
ITOPUTM 3KCIIEPUMEHTA,

* BBICIATh NEPCOHAIBHBIM BKJIAJ BEJIMKUX YYEHBIX B (OPMHUPOBaHUE
COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA;

* OCO3HaBaTb HEOOXOAMMOCTh COOJIOJEHHUS MPEANUCAHUN U  TEXHUKHU
0€30MacHOCTH, MPEAJIAraéMbIX B MHCTPYKLUSAX MO HMCIIOJIB30BAHUIO JIEKAPCTB, CPE/ICTB
OBITOBOM XMUMHUH, JIEKTPUUECKUX IPUOOPOB, CI0KHBIX MEXaHU3MOB;

* BBIJCJIATh OCHOBHBIE NMPHU3HAKH 3J0pPOBOTO OOpa3a >KU3HH; OOBSCHATH POJIb
OTPULIATEIILHOTO BJIMSIHUS AJIKOTOJI, HUKOTMHA, HAPKOTUYECKUX BEUIECTB, MYTareHOB
Ha 3/I0POBbE OpraHM3Ma U 3apOJAbILIEBOE PA3BUTHUE; ONMPEIAEIAThH BO3SMOXKHBIE TPUUHUHBI
HaCJIEICTBEHHBIX 3a00JI€BaHUM.

Muxpomup. Atomsl. Bemecrsa. Peakuun

IIpeamMeTHBbIE pe3yabTaThl OCBOEHUS TEMbI MO3BOJISIOT:

o Ha3bIBATh MOJIENIM CTPOEHHUSI aTOMOB U OOBSICHSATH, B UEM pPa3HULIA MEXKITY
HHUMU, XapaKTEPU30BaTh UX JTOCTOUHCTBA U HEJOCTATKY;
o OOBSACHATH TOHSTHS: DJIEKTPOHHAS O000JI0YKAa aToMa, SHEPreTHUYECKH

YPOBEHb  DJJIGKTPOHA,  DJJIGKTPOHHOE  oOjako  (opOuTanb), KaTUOH, AaHUOH,
AJIEKTPOOTPHUIIATEITHHOCTE;

o KJaccu(UIMpPOBaTh BHUIbl XMMHYECKUX CBsi3ed (MOHHAs, KOBaJEHTHas,
MeTaJuIMYecKas) U MEXaHU3M HX 00pa30BaHMs;
. OXapaKTepu30BaTh (PU3UUECKHE CBOICTBAa METAIJIOB M CIUIABOB, HAa3BaTh

CaMble IUJTACTUYHBIC METAJUIBI, METAUIbl C CaMOW IUIOXOW BJIEKTPONPOBOIHOCTHIO,
CaMblil JIETKAW U CaMBIW TSKEJBIN METAJLI, TYTOIUIaBKUE METAJLIbI;

o chOpMyYIUPOBATH TPH TOJIOKEHHUS MOJEKYJISIPHO-KMHETHYECKOW TEOPUU B
COBPEMEHHOM BapUAHTE, IEPEUUCIIUTh arperaTHbIe COCTOSIHUSI BEILIECTBA;
o ONpPENENIATh  XAPAKTEPUCTUKY MPUPOAHOTO Ta3za, €ro CcocraB H

KOJIMYCCTBCHHOC COACPKAHUC €TO KOMIIOHCHTOB,



J XapaKTepU30BaTh OCHOBHBIE CBOMCTBA M COCTaB HE(PTH, MEPEUUCIUTH
bpaxum, noxy4yaeMble Mpu NeperoHke HeTu;

o omucaTh CyTh aMOP(HOTO COCTOSHUS TBEPABIX BEIIECTB, MEPCUUCITHUTH
U3BECTHBIC aMOP(HBIE BEILIECTBA U YKa3aTh 00JACTh UX MPUMEHEHHUS;

o J0Ka3aTb ~ OTHOCUTEIBHOCTh  KJIACCH(UKAIMK  OPraHUYeCKUX U
HEOPraHUYECKUX BEIICCTB;

o Ha3BaTh OCHOBHBIC TMOJIOKEHUS TEOPUU XUMHUYECKOTO  CTPOCHUS
opranuueckux coenuHeHut A. M. bytnepona, @. Kekyne, A. Kynepa;

o OOBSICHSATb, ~ YEM  OTJIMYAIOTCA  pEaKkluu  MOJUMEpU3alud U
MOJIMKOH/IEHCAIIMU, U WILTIOCTPUPOBATH 3TU PEAKIIMU IPUMEPaMU;

o CUCTEMAaTU3UPOBATh BUJIbI CMECEH MO COCTaBY, BBIPA3UTh COCTAB I'a30BbIX,
TBEPJBIX U )KUJIKUX CMECEH;

o KJIacCU(UIIMPOBATh JUCIEPCHBIE M KOJUIOUJHBIE CHUCTEMBI, OIMCAThH
addext Tunpans;

o CpaBHUBATh CBOWCTBA U CTPOCHHE AJUIOTPOMHBIX Moaudukanuit pocdopa,
yriepoja, 0J0Ba;

o OOBSACHATH TMOHATHUS: XMMHUYECKash PEaKius, KaTalu3aTopbl, (EpMEHTHI,
XxuMuueckoe paHoBecue, npunnun Jle [latanse;

o OOBSICHSITD, KaKue peakiuu Ha3bIBAIOTCS OKHCIIUTENIbHO-

BOCCTAHOBHUTCJIbHBIMHU, 1 PACCUUTATh CTCIICHL OKUCJIICHUA 3JICMCHTOB I10 CI)OpMyJIaM nux
COCJIMHCHMUH;

° 0XapaKTePU30BaTh METOJIbI JICUCHUS — TajlbBaHU3AIMIO U 3JIeKTpodopes,
MIPOBECTU CPABHUTEIBHBIN aHAIU3 MPOIIECCOB TaJIbBaHU3AIMU U JIEKTpodopesa.

Yes10BeK M €ro 310pOBbe

Hpez[MeTHme pe3yabTaTbl OCBOCHUS TCMBI ITIO3BOJIAIOT!

o OOBACHATH, KaKk B MPOILIECCE HBOJIIOLMHM HM3MEHANAch (opma depena U
Pa3BUBAJICS MO3T YEJIOBEKA;

o OXapaKTEpU30BaTh YEJIOBEKA KaK OMOCOIUAIBHOE CYILECTBO;

o ONKCHIBATH OCHOBHBIE IIOHSATHS T€HETHKH, METOJbl W3y4YEHUs T€HETHKHU
YesioBeKa, OOBIICHITH, YTO U3y4aeT (hapMOreHETHKA, STHOTEHETHKA U MaJCOreHeTHKa,;

o Ha3bIBaThb MPUOOPHI M ammapaThl, KOTOpble (UKCUPYIOT U 3alHUChIBAIOT

OMOTOKM CepJla, NIEKTPUUECKUE KOIeOaHUsI FOJOBHOIO MO3ra, ¢ IMOMOIIBIO KOTOPBIX
U3MEPSIOT KPOBSHOE JIaBJICHUE;

o OMKCHIBATH, KaK (PUIBTPYETCS KPOBb B HEPPOHAX, KAK MPOTEKAET MPOIIeCC
TEPMOPETYJISILIMA B OPIraHU3ME YEIIOBEKA,;

. MEPEYHCINTh XUMHUYECKHE 3JIEMEHTBI, KOTOPBIE COIEPHKATCA B OPraHU3Me
YelloBeKa,  NPHUBECTH  NPUMEPbl  MAKpPOAJIEMEHTOB,  MHKPOJJEMEHTOB U
YIBTPAMHUKPOIJIEMEHTOB B OPraHU3Me YEJIOBEKa,;

. Ha3BaTh 3a00J€BaHUs, CBSI3AHHBIE C HEAOCTATKOM WJIM U30BITKOM Pa3HbIX
XUMHUYECKUX 3JIEMEHTOB B HAILIEM OPraHU3ME;

. ONpENENATh pPAa3HULY MEXAY aBUTAMUHO30M, THMIOBUTAMHUHO30M U

TUIICPBUTAMHUHO30M, Ha3BaTh 3a00JICBaHWS, BBI3BAHHBIC HEJIOCTATKOM B OpPTraHH3MeE
BuTtamMuHOB C, A, D;
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o omnpenensaTh (PyHKIMM TOPMOHOB B OPTaHU3ME YEJIOBEKA U TMEPEUUCITHTH
OCHOBHBIE CBOMCTBA TOPMOHOB H TPYIIIbl, HA KOTOPbIE OHH MAEIATCS IO CBOEH
XUMHUYECKOU NPUPOJIE;

o chopMyIupOBaTh  MOHSTHS:  AIKaJOWUJbI, DHIAOPPUHBI,  BAKIHWHBI,
aHTUOMOTUKH, XUMUOTEPAITHS;
o OMKCHIBATH TMOHATUS (PU3UYECKOr0, TICUXMYECKOr0 W HPABCTBEHHOTO

310POBbs M WILTFOCTPUPOBATH NPUMEPAMU KIACCUYECKUX MPOU3BEACHUN JTUTEPATYPHI U
UCKYCCTBA,

L O6’b$ICH$ITB, 4YTO TaKOC JKHU3HCHHAA CMKOCTb JICTKUX W €€ CpPCIHHC
ITOKa3aTCIIN,
L O0BACHATH ITOHATHUA: AHTPOIIOMCTPUA, MarHUTHBIN PC30HAHC,

PEHTIC€HOIMArHOCTHKA, YIbTPA3BYK, JIEKTpodope3, aHTPOIIOMETPHUS.
EcrecTBO3HAHME HA CJIyxK0e Yejl0BEKA
IIpeamMeTHbIe pe3yabTaThl OCBOSHUS TEMbI TIO3BOJISIIOT:

o MEPEUNCIUTh  JJIEMEHTapHbIE YacTUUBl M  JaThb WX  KPaTKYIO
XapaKTEPUCTHUKY, COCTAB MTPOTOHOB U HEUTPOHOB;

° J0Ka3aTh 0e30MmacHOCTh  bonbplIoro  agpoHHOrO  Kojulaiiaepa it
OKPYKaroUIero Mupa;

o IIOACYMTATh CYMMApHYK) DSHEPIrHI0 IPOTOHOB, CTAJKUBAIOLIUMXCI B
KOJUTANAEpE;

o CpPaBHMBATh XapAaKTEPUCTHUKY pPa3HbIX BHUIOB dJjeKTpocTaHmmii — ['9OC,
TOC n ADC, onuceBaTh NTPUHLMI ACUCTBUSI TEPMOIIEKTPUUECKOTO T€HEPATOPA;

o OOBSACHSATH TIOHSTHUS: PETYJIATOPHl POCTA, TMECTHUIUbI, PENEUICHTHI,
MCKYCCTBEHHAs MUILA;

o OXapakTepU30BaTh TECHETUYECKH MOJUDUIIMPOBAHHBIE OPraHU3Mbl U
TPaHCTEHHBIE MPOAYKTHI, & TAKKE CITOCOOBI UX MOTYUYEHUS;

o ONPENENIATh NPAKTUYECKOE 3HAYECHWE HAHOTEXHOJOTUM Ui Pa3BUTHS

AJIEKTPOHUKH, MEAUIHUHBI, CEIbCKOIO0 XO34MCTBa, JKOJIOTMH, ONTHUKH, AaBUAILUU,
KOCMOHABTUKH U JIPYTUX 00JacTel 4eJI0BEUYECKOU IeATeTbHOCTH;

o OOBSACHATh MPUHIMI PaOOTHl MUKPOBOJIHOBOM TII€YM, HArpeBaTelIbHbBIX
MpUOOPOB, OTIIMYNE JTIOMUHECIICHTHOMN JIaMIIbl OT CBETOIMOHOM;

o pacmo3HaBaTh MapKUPOBKU J00aBOK, COAEp)KAIIUXCS B  MPOIYyKTax
MUTAHUS, HE PEKOMEHIyeMbIX ['0ccaH MUaHAA30POM JIJIsl YIIOTPEOICHHUS;

o chopMyIUpPOBaTh, YTO TAKOE CHHEPIeTHKAa U CaMOOPTaHM3alUs CIOKHON
CHUCTEMBI, U PACKPBITh 3HAYEHUE CHUHEPIETUKHU JUISI MO3HAHUS MATEPUAIBHOIO MUPa U
COIMAJIBHOTO Pa3BUTHsI OOIIECTBA,;

o ONPENEIATh MOHATHE 30JI0TOTO CEYEHUs, NPUBOJIUTH NPUMEPHI €ro
WCIIOJIb30BAaHUSI B HMCKYCCTBE, apXUTEKType, KuHemaTtorpade, MOd3uu, MY3bIKE U B
MIPUPOJIE;

) chopMyIMpOBaTh MOHATHE «OWOHHMKA» M II0Ka3aTh, TIJI€ HAXOJIAT
BOILTOIICHHE €€ TPUHITUIIBL;

) POUJLTIOCTPUPOBATh B3aMMOCBSI3b MPUPOJLI M TEXHUKH Ha MPHMEpax U3
OHMOHUKH.

BblnyC‘KHuK noJiyuum 603MOMCHOCMb HAYUUHIbCA .
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° COOTHOCUTh OOBEKTHI >XKMBOW M HEXUBOM MPUPOJBI CHCTEMHO C TOYKU
3pEHUs] eCTECTBEHHOHAYyYHOM KapTHMHbBI MHUpa HAa OCHOBE CHHTEe3a (DU3MUECKOH,
OMOJOTHYECKOH M XMMHYECKOM KapTUH MHpa; MOHUMATh T'PAHUIBI MPUMEHUMOCTU
CYILLECTBYIOILUX TEOPUH;

o UCIIOJIb30BaTh MOJENIU JCHCTBUS E€CTECTBEHHOHAYYHBIX 3aKOHOB W
KOHIEMIIUHN /ISl ONIMCAHUS SBJICHUM U MPOILIECCOB PEaTbHOTO MUPA;
o HaXOJUTh B3aMMOCBS3U MEXIy (GOpPMON M colepKaHUEM, MPUYMHOU U

CIEICTBHEM, CIWHUYHBIM, OCOOCHHBIM U OOIMM, Teopuedl u dakTamu s
€CTECTBEHHOHAYYHBIX 0OBEKTOB ¥ MPOIIECCOB;

o MPOBOJIUTH  CaMOCTOSITENIBHBIC ~ AKCIIEPUMEHTHI IS JIEMOHCTpAIluu
OCHOBHBIX €CTECTBCHHOHAYYHBIX TIOHATUH M 3aKOHOB, COOMIOas MpaBuia 06e30macHoM
paboTHI;

o JenaTh  BBIBOJBl ~ HAa  OCHOBE  DKCIEPUMEHTANbHBIX  JaHHbIX,
MPE/ICTaBICHHBIX B BUJIE TpaduKa, TaOIUIIBI WIIH JUATrPaMMBbL;

o 0000111aTh UMEIOIIUECS JTaHHbIE B BUJIE HENPOTHBOPEYMBOM T'MIOTE3bI U
00Cy>KIaTh BO3MOYKHBIE ITyTH €€ TIOJTBEPKICHUS HIIN OTIPOBEPKCHIS,;

o UHTEPIPETUPOBATh €CTECTBEHHOHAYYHYIO HMH(OpPMAIMIO, COAEPIKAIILYIOCs
B coobmmenusax CMU, pecypcax HTepHeTa, HAYYHO-MIOMYJISIPHBIX CTaThsIX;

o OPUMEHATh NIpU padboTe B OuONMOTEKax U B VHTepHETE METOAbl MoMCKa

uH(pOpManuyU, BBIIEIATH CMBICIOBYIO OCHOBY MPOYUTAHHOTO M YBHJIEHHOTO,
KPUTHUYECKH OLEHUBATH JOCTOBEPHOCTh MOJYYEHHON HH(POpMaLUK;

o MIPOBOJIUTH CAMOCTOSTENIbHBIA y4e€OHO-HCCIE0BATENbCKUNA TPOEKT 110
€CTECTBO3HAHUIO, BKJIIOYAIOLIUN ONPEIEICHUE TEMbl, NOCTAHOBKY LEJIM W 3aj]ad,
BBIJIBMDKEHUE THIIOTE3bl M IMyTEH €€ 3KCIEPUMEHTAIbHOW ITPOBEPKHU, MPOBEACHUE
HKCIIEPUMEHTA, aHaJIN3 €0 Pe3ybTaToB, (OPMYJIUPOBAHUE BHIBOAOB U IMPEICTABICHHUE
rOTOBOTO MH()OPMALIMOHHOTO MPOIYKTa;

o Ha OCHOBE 3aKOHOB TEPMOAMHAMHUKHA IPUBOJIUTH IPUMEPHI IPOLIECCOB
oOMEHa Maccoil M 3Heprueil, B KOHEUHOM cUeTe MPUBOISIINX K 3BOJIIOIMU BeeneHHow,
BKJIIOYas 3BoJironvio ['anaktuku, CojlHeUHOUM cucTeMbl, 3eMin, Onochepsl U YenoBeka
KaK OMOJIOTMYECKOT0 BHUIA, YUUTHIBAS BEPOSTHOCTHBIA XapaKTep MPOILIECCOB B )KUBOU U
HEKUBOW MPUPOJE;

° pa3ieNsaTh 3BE3/Ibl HAa TPYMIbLI 10 OCHOBHBIM XapaKTepUCTUKaM (pa3Mmep,
LIBET, TEMIIEPATYypa);

° Ha3bIBATh XUMHUYECKHE COCIUHCHUS COrJIaCHO MPUHIATIAM
MEXIYHAPOIHON XUMUUECKOU HOMEHKIIATYPHI;

° IPEICKA3bIBATh B3aMMOJECHUCTBUE BEIIECTB C PACTBOPUTEIIEM U CBOMCTBA
00pa3yroIIUXCsi pACTBOPOB HA OCHOBE TEOPHUH ICKTPOJIUTHUECKON JUCCOIUAIINH;

° IIPUMEHSATh MOHIATHE O XUMHUYECKOW CBSI3U JJISl ONMUCAHUA U TIPEICKA3AHUS

CBOMCTB BEIIIECTB B PA3IUYHBIX arperaTHBIX COCTOSIHHSIX; COCTABIIATh MOJIETTH MOJICKYI,
oOJagaronMx 3aJaHHBIMUA CBOMCTBAMH,

° OOBSACHATh TPHUYUHBI OHOJIOTHUECKOTO pa3HOoOOpa3us Ha OCHOBE
CUHTETUYCCKON TEOPHUH DBOJIIOIIMH; HHTEPIIPETUPOBATH POJIb JAHHBIX AMOPHUOJIOTHH B
pPa3BUTUU TEOPUH aHTPOIOTEHE3A;
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o OOBSACHATH B3aMMOCBS3b KOMIIOHEHTOB JKOCHUCTEMBbI Ha OCHOBE IpaBUja
HKOJIOTMYECKON MUpaMHIbl; MPUBOIUTH JOKA3aTENbCTBA HEOOXOJUMOCTH IS
YCTOMYMBOIO pa3BUTUS MOJACPKAHUS M COXPAHEHHS BHUJOBOTO MHOIo0Opas3us Ha
OCHOBE 3BOJIIOLIMOHHOM TEOPHUH, a TaKXKe YUeHus: o Ouocdepe;

° UCIIOJIb30BaTh NPHUOOPETCHHbIE 3HAHMS M YMEHHUS B MPAKTHYECKOU
NEATEIbHOCTH U TOBCEAHEBHOW YKW3HU JUISI OLICHKHU BJIMSHUS HA OPraHu3M 4YeJoBeKa
ANEKTPOMATHUTHBIX ~BOJH M PAJMOAKTHBHBIX  M3JIyYEHUH; CHOCOOCTBOBAHUS
HHEProcOepeKeHUI0; OE30MacHOr0 HCIOJIB30BAHMS MAaTepHATIOB W XHUMHUYECKHUX
BEIIECTB B OBITYy; NPOGUIAKTUKN WH(PEKIUOHHBIX 3a00JIeBaHU, HUKOTHHOBOM,
AJKOTOJIbHOW M HApKOTHYECKOW 3aBHUCUMOCTEM; OCO3HAHHBIX JMYHBIX JIEUCTBUH MO
OXPAHE OKPYkKAIOLIEH CPEIbI;

° oOCy)XKJaTh CYILIECTBYIOIIME TJI0OaNbHBIE TPOOJIEMBI  YeIOBEUYECTBA
(3KOJIOTMYECKHE, PHEPTETUUYECKUE, CHIPHEBBIC, JeMOrpapuueckue W T. JI.) Ha OCHOBE
€CTECTBEHHOHAYYHBIX TMPEACTABICHUM, a Takke OOOCHOBBIBATH B JUCKYCCHUHU
BO3MOKHBIE MYTH UX PEIICHUS.

OOecrieunTh JOCTHKEHUE IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOCHHMSI OCHOBHOMU
o0Opa30BaTeNbHOM MpOrpamMmbl, CO34aTb OCHOBY JUISl CaMOCTOSITENIBHOTO YCIIEUIHOTO
YCBOEHUSI 00YYarOIMMHCS HOBBIX 3HAHUM, YMEHUH, BUJOB U CIIOCOOOB JIESITEIBHOCTH
JOJDKEH CHCTEMHO-JEATEIbHOCTHBIA MOAXO0A. B COOTBETCTBMM C 3TUM MOAXOJAOM
MMEHHO aKTUBHOCTb OOYYAIOIIMXCA MPU3HAETCA OCHOBOW JOCTHKEHHUS Pa3BUBAIOIINX
neneid oOpa3oBaHMS — 3HAHUS HE TEpeAaroTcsi B TOTOBOM BHUJE, a J0OBIBAIOTCA
YYAIIMMHUCS B IPOLECCE TO3HABATEIBHOM IE€ATEIbHOCTH.

OgHuM W3 TyTell TOBBIMIEHUS MOTHUBAUMU M 3(P(EKTUBHOCTU YUEOHOU
NESATENBHOCTH B CPEIHEM IIKOJE SBISIETCS BKJIIOYEHUE Yydaluxcsi B Y4eOHO-
HCCJIEIOBATENBCKYI0 M IPOEKTHYIO JIESATEIBHOCTh, KOTOpas HMEET CIEIyIOLue
OCOOEHHOCTH:

1) uenu u 3agauM 3TUX BUJIOB AECATEIBHOCTU YYAIIMXCS OMPEAENSIOTCS KaK HUX
JUYHOCTHBIMU MOTHMBAMHU, TaK U COLIMAIbHBIMH.

DTO 03HAYaET, YTO TaKas AEATEIHLHOCTh JOJKHA ObITh HalpaBiieHa HE TOJBKO Ha
MOBBILICHUE KOMIIETEHTHOCTH MOJPOCTKOB B MPEIMETHOM 0O0JACTH OIpeIeIeHHbIX
y4eOHBbIX NUCLUMIUIMH, HE TOJbKO Ha Pa3BUTHE MX CIOCOOHOCTEH, HO M HA CO3/laHUE
MPOJIYKTa, UMEIOILEr0 3HAYMMOCTb JIJISl IPYTHUX;

2) y4eOHO-UCCIIEIOBATENIbCKAsE U TPOCKTHAsl JIEATCIBHOCTh JIOJDKHA OBITh
OpraHM30BaHa TakUM 00pa3oM, YTOOBI ydYallMecss CMOIJIM peaju30BaTh CBOU
MOTPEOHOCTH B OOILIEHUU CO 3HAYMMBIMH, pePEPEHTHBIMU IPYNIIAMH OJHOKJIACCHUKOB,
yunutesned U T. A. CTposl pa3IMyHOrO pojJa OTHOILIEHUS B XOZE LieJEHAINpaBICHHOM,
IIOMCKOBOW, TBOPYECKOW M NPOAYKTUBHOM JACATEIIBHOCTU, MOAPOCTKHU OBJIAJIEBAIOT
HOpPMaM{ B3aUMOOTHOIIIEHUI C pa3HbIMU JIIOJbMH, YMEHUSAMHU MEPEXOJUTHh OT OJHOTO
BHJIa OOIIEHUS K JPYromMy, TPUOOPETAIOT HABBIKA WHIUBUIYATBHONW CaMOCTOSITEIHHON
paboThI ¥ COTPYIHUYECTBA B KOJUICKTUBE;

3) opranuzanus y4eOHO-UCCIEAOBATEIIbCKUX M MPOEKTHBIX Pa0O0T MIKOJIHLHUKOB
oOecreunBaeT COYETaHUE PA3JMYHBIX BUIOB TO3HABATEIHHOW NESITEIBHOCTH. B 3THX
BUJIaX JCSATEIHHOCTU MOTYT OBITh BOCTPEOOBAHBI MPAKTUUECKH JIFOOBIE CIIOCOOHOCTH
NOJAPOCTKOB, PpEAJU30BAHbl JIMYHBIE MPUCTPACTUS K TOMY WIA HWHOMY BHIY
NEATEIIBHOCTH.
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B pesynbrare y4eOHO-HCCIEAOBATEIbCKOM U  MPOEKTHON JESATEIBbHOCTH
oOyuJaroiuecs: moJy4aTt npeacTaBIeHHe:

J 0 punocohckux U METOAOTOTHIECKIX OCHOBAHUSAX HAYYHOHN JAESITEIbHOCTU
M HayYHBIX METOJIaX, IPUMEHIEMbIX B UCCIIEI0BATEIBCKON U MPOSKTHOM NEATENbHOCTH;

. O TakuX TMOHATUSAX, KaK KOHIICNLHUS, Hay4yHas TUIOTE3a, METO,
AKCIIEPUMEHT, HaJIe)KHOCTh TMIIOTE3bI, MO/IEIIb, METOJ] cOOpa U METO/ aHANIN3a JaHHBIX;

. O TOM, YeM OTJHMYAIOTCS HCCIEIOBaHMA B T'YMaHHTapHBIX OOJACTSIX OT
HCCJIEIOBAaHHUI B €CTECTBEHHBIX HAYKaX;

o 00 UCTOpUH HAYKH;

. 0 HOBEWHINX pa3paboTKax B 00JIACTH HAYKH U TEXHOJIOTHIA;

. O TMpaBWJIaX U 3aKOHAX, PETYJIUPYIOIIUX OTHOUICHUS B HAy4YHOH,

M300peTaTeNbCKOM U UCCIIEIOBATEIILCKUX OOJACTAX ACSATEIbHOCTH (IATEHTHOE IPaBo,
3alMTa aBTOPCKOro Mpasa u T. I1.);

o 0 JICSITEILHOCTH OPTaHMU3allii, COOOIIECTB U CTPYKTYP, 3aUHTEPECOBAHHBIX
B pE3yibTaTax WCCIEIOBAHUN M NPEAOCTABISAIOMIMX PECYpPCHl I MIPOBEACHUS
UCCJICIOBAHUM M peanu3alu MNpoeKToB ((POHIBI, TOCYIapCTBEHHBIE CTPYKTYPBHI,
KpayaQpaHAUHTOBBIE CTPYKTYPHI U T. I1.).

Buvinycknuk cmoacem:

o pemaTh 3aJ1a4, HaXOSIIUECS Ha CTHIKE HECKOJIBKUX YUEOHBIX NUCIMUILIUH
(MeXTpeMEeTHBIE 3a/1aun);

o HCIIOJB30BaTh OCHOBHOW aJITOPUTM MCCJIEJAOBAHUS MPU PEHICHUU CBOUX
y4eOHO-TI03HABATENIBHBIX 3a/1a4;

o UCIIOJb30BaTh OCHOBHBIC MPHHIUIIBI MPOEKTHOM AESATEIBbHOCTH MpPH
pEIIeHNH CBOMX yueOHO-TI03HABATEIbHBIX 3aa4 U 3aJ1ay, BOSHUKAIOIIUX B KyJIbTYPHOU
U COLlMAJIbHOM KU3HHU;

L HCIIOJIB30BATh 3JICMCHTBI MATCMATUYICCKOI'O MOACIIMPOBAHUS IIPU PCIHICHUU
HCCICOAOBATCIIBCKUX 3aaa4,
L HCIIOJBb30BATh OJICMCHTBI MAaTCMAaTUYCCKOI'0O aHaJIn3a AJid MHTCPIpCTAlnn

PEe3yIbTaTOB, IMOJYUYCHHBIX B X0/I¢ YU4eOHO-UCCIEA0BATEILCKON pabOTHI.

C Touku 3peHus (POPMHUPOBAHHS YHHUBEPCAIBHBIX yUE€OHBIX NEUCTBUM, B XOIE
OCBOCHHUS TPUHIMIIOB y4eOHO-HUCCIICIOBATCILCKONM W IIPOCKTHOM JCATEIbHOCTH
6bINYCKHUK HAYYUMCA.

° dbopMynHpoBaTh HAy4YHYIH) THUIIOTE3y, CTaBUTh II€b B  paMKax
WCCJICIOBAHMS U TPOCKTUPOBAHMS, UCXOJA M3 KYJIbTYPHOH HOPMBI M COOOpa3ysCh C
MpecTaBICHUsIMU 00 0011IeM O1are;

° BOCCTaHABJIMBATh KOHTEKCTHl M IYyTH Pa3BUTHS TOTO WM HWHOTO BHUIA
HAy4HOU JESATETHHOCTH, OTIPEIETISii MECTO CBOETO MCCIICIOBAHUS WIIM MTPOEKTA B OOIIEM
KyJIbTYPHOM TIPOCTPAHCTBE;

° OTCJIC)KMBATh M MPUHUMATh BO BHUMaHHE TPEH/bI U TCHICHIIMHM Pa3BUTHS
Pa3MUYHBIX BUJOB JEATCIBHOCTH, B TOM UYHWCIE HAY4YHBIX, YYHUTHIBAaTh WX TMpHU
IMOCTaHOBKE COOCTBEHHBIX IICJICH;

° OIICHMBATh PECYPCHI, B TOM YHCJIE U HeMaTepuajbHbIC, TAKUE, KaK BpeMs,
HEeOOXOIUMBIE TSI JOCTHXKEHHUS IOCTABIEHHOM 1IEJIH;
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o HAaXOAUTh PAa3JIMYHbIE HCTOYHUKH MATEPUANBHBIX M HEMaTepUAIbHBIX
PECYPCOB, MPEIOCTABISIONINX CPEACTBA I MIPOBEACHHS MCCIEI0BaHUN U peaanu3aluu
MIPOEKTOB B PA3NIUYHBIX 00JIACTAX JIEATEIHHOCTH YEJIOBEKA;

. BCTYIIaTh B KOMMYHHKAIMIO C JAEpXKaTeIsIMU PA3IMYHBIX TUIIOB PECYPCOB,
TOYHO M OOBEKTHUBHO TMPE3EHTYs CBOW MPOEKT WM BO3MOXKHBIE PE3yJbTAThI
UCCIIEJIOBaHUS, C  LEJIbI0  OOECHEeUeHUs  MPOJYKTUBHOTO  B3aUMOBBIIOJHOTO
COTPYJHHUYECTBA;

J CaMOCTOSITEIbHO U COBMECTHO C JAPYTMMH aBTOpamMH pa3padaThIBaTh
CHUCTEMY IMapaMeTpoB M KpUTEpUEB OIEHKH S(YPEKTUBHOCTH U NPOAYKTUBHOCTH
peanu3aly NPOEKTa WM HCCIEAOBAaHUS Ha KaXKAOM JTale pealn3alud U 10
3aBEPIICHUH PaOOTHI;

. aJIcKBaTHO OLIEHUBAaTh PHUCKM peai3allud MpPOEKTa U IPOBEICHUS
UCCJIEIOBaHMS U MIpelyCMaTpuBaTh NyTH MUHUMHU3ALUU 3TUX PUCKOB;

o aJIeKBaTHO OLEHUBaTh IOCIEACTBMSI peaju3aldd CBOEr0 IPOEKTa
(M3MEHEHHUsI, KOTOPbIE OH BHECET B )KU3Hb JPYTUX JIIOJIEH, COOOIIECTB);

J aJIeKBaTHO OIICHWBATh JallbHEHIEe pPa3BUTHE CBOEr0 TPOCKTa WU
MCCJIETOBaHMsI, BUJIETh BO3MOKHBIE BAPUAHTHI IPUMEHEHUS PE3yIbTaTOB.

COIJEPXAHHUE KYPCA

Mukpomup

OcHOBHBIE CBeleHUSI O CTpoeHMH aTtoma. [IpoTOHHO-HEHUTpOHHAs TeOopus
ctpoeHus: aroMHoro sapa JI. MBanenko um B. I'eitzenbOepra. DnekTpoHHas 000JI0YKA.
N3otomnbl. COBpeMEHHOE ONPEACIICHUE TOHATUS «XUMUYECKUN 3JIEMEHT.

IMepuoauueckuii 3axkoH 1. U. MeHaeneeBa u CTpoeHHe aToma.

[IpennocbUlku  OTKPBITUA  NEPUOJUYECKOro  3akoHa. IlepBbie  mOMNBITKH
KJIacCU(UKAIUU XUMHUUYECKUX JJIEMEHTOB. [lepuoguyHOCTh B HW3MEHEHHUHM CBOMCTB
XUMUYECKHUX JIEMEHTOB U UX coenuHeHuil. [lepuoauueckuii 3akoH B hopmynuposke /1.
N. MenngeneeBa. CoBpEeMEHHBIE NPEACTABICHHAA O MPUYAHAX NEPUOAUYECKOTO
W3MEHEHHUSI CBOMCTB XUMHYECKHX OJJEMEHTOB M HUX coeauHeHud. CoBpeMeHHas
dbopmynmupoBka Ilepuoanueckoro 3akoHa. Ilepuomuueckas cucTeMa XUMHUYECKHX
anementoB J[. WM. MenneneeBa kak rpaduuecKkoe OTOOpaKEHHE IEPHUOIUISCKOTO
3akoHa. CTpyKTypa nepuoaudeckoit Tabmuisl. [leprnoapt u rpynms.

3navyenne Ilepuogmueckoro 3akona u Ilepuoamuyeckoil cHCTEMBI
xumudeckux  jaemenroB . WM. MenpgeaeeBa s GpopMuUpOBaHMS
€CTeCTBEHHOHAYYHOU KapTUHBI MHUPAa.

[IporHocTrueckasl CWiia ¥ 3HAYEHUE NEPUOAUYECKOTO 3aKOHA U MEPUOAUYECKOMN
cuctembl. 3HaueHue [lepuonnueckoro 3akoHa u [lepuonnueckoil CUCTEMbI XUMUYECKHX
aneMeHToB JI. M. MenneneeBa s pa3BUTUs HAYKM U IIOHMMAHUS XUMHUYECKOU
KapTUHBI MUPA.

Baaropoansie raspl. braropoansie raspl, NpUYMHA HMX CYIIECTBOBaHUS B
aTOMapHOM coCTOsiHUH. [IpuMeHeHue 61aropoIHBIX Ta30B.
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BemectBa m ux kiaaccupukanmsa. [Ipocteie (MeTauibl M HEMETAUIBI) H
CJIO’KHbBIE BEIIeCTBA (OKCHJIbI, KUCJIOThI, OCHOBaHHUS, COJH). AJUIOTPONUSl KaK MPUYMHA
MHOT000pa3us MPOCTHIX BemecTB. Heoprannyeckne nu OpraHnIecKue COSAMHEHMS.

Buabl XuMHYeCKHUX CBSI3€il U TUIBI KPUCTAUIHYECKHUX PeleTOK.

HNonnas xumudeckasi cBsi3b. KaTroHbl M aHWOHBI. Cxema 00pa3oBaHUS MOHHOU
CBs3U. VOHHBIE KpHUCTANIMYECKUE PEIETKU. XJOpHA HATpUsl — THUIUYHBINA
PEACTABUTENIb COCUHEHHUIN C MOHHBIM THUIIOM CBsi3U. KoBajeHTHas CBs3b Kak CBS3b,
BO3HUKAIOIIAs 3a CYET O00pa3oBaHUsl OOIMIMX OJJIEKTPOHHBIX Map. ATOMHBIE W
MOJIEKYJISIDHBIE KPHUCTAJUIMYECKUE pEIIETKU. MeTamueckas XUMUYECKas CBS3b H
METAJUIMYECKUE KPUCTAJUTMYECKHUE PEIIECTKH.

Yraesogopoansl. Teopusi CTpOeHHUSI OPraHUYeCKUX coeaumHeHuid A. M.
byrtaeposa.

[IpupoaHbIi ra3, €ro COCTaB U HAMPABJICHHS UCIOJIb30BAaHUS B KAUECTBE TOILIMBA
U XAMHUYECKOTO Cbipbs. KonBepcusi Merana. CHHTE3-Ta3 M €ro MCIOJb30BAHUE IS
MOJYYEHUs] CHHTETHMYECKOTO OeH3MHa W MeTaHoja. [lpenenbHble W HeEmpeAesbHBIC
yriieBoiopojibl. KaduecTBeHHbIC peaklMu Ha KpaTHYIO CBsi3b. OCOOEHHOCTH COCTaBa,
CTPOEHHUSI M CBOWCTB OPraHUYECKUX COeAUHEHUN. (OCHOBHBIC IIOJOXEHUS TEOPUHU
xumudeckoro crpoennst A. bytneposa, ®@. Kekyne, A. Kynepa.

Hedtr u ee mnepepaborka. Hedtb, ee cocrtaB, ¢u3MUecKkue CBOWCTBA U
MIPOUCXOXKJICHHE. DKOJOTUYECKHUE TOCIIE/ICTBUS pa3inuBa HEPTU U CIIOCOOBI OOPHOBI C
Humu. [lomytHelli HedTsHON Ta3, ero cocraB. Ilpomecchl mnepepaboTku HedTH:
pexktudukanus u KpekuHr. [IpoaykTsl nepepaboTku HETH U UX UCTIOIH30BaHUE.

IHonumepsbl. OCHOBHBIE MOHSTUS XWMHH BBICOKOMOJEKYJSIPHBIX COEIUHEHUN:
MOHOMEp, TIOJIUMEpP, DJJIEMEHTApHOE 3BEHO, CTeneHb moauMepusanuu. CrocoObl
MOJTYYEHHUSI TTOJIMMEPOB: PEAKIUU MMOJIUMEPHU3AIUU U TTOJIMKOHAEHCAUH. bronoanumepsl
u ux Ouosormyeckas posb. Ilmactmaccel. TepMomiaacThl W PEAKTOIIACTHI.
[IpeacraButenu muactMacc W oOjacTM uX npuMmeHeHus. Bonokna. Ilpupoansie u
XuMUuYeckue BosiokHA. [IpencraBuTenn BOJOKOH M 00JIACTM HUX NPUMEHEHHS.
Heoprannueckue moamMepsl Kak BEIIECTBA ATOMHOM CTPYKTYPHI.

Cwmecn, ux cocras. [IoHsITHE O CMECU KAaK CUCTEME, COCTOSIIIEH U3 PaA3TUYHBIX
xuMuueckux BemecTB. Kiaccudukanus cmeceld 1Mo BU3yallbHBIM MpPU3HAKAM M TIO
arperaTHoMmy coctosiHuto. CocTaB cMmecei: maccoBas 1 0ObEeMHasi JIOJIM KOMITOHEHTa
cmecu. CriocoObl pa3iesieHusi CMECEH.

HNucnepcHbie cucrembl. [lonstne o nucnepcHoit cucteme. Kiaccudukanms
JUCTIEPCHBIX CHCTEM 10 pa3MepaM JHCTIEepCHON (a3bl W arperaTHOMY COCTOSIHHIO
JTUCTIEPCHOHHON cpefbl M AUCHEpCcHON (a3bl. 3HAYCHUE JTUCIEPCHBIX CHUCTEM B
MPUPOJIE, TPOMBIIIEHHOCTH W TOBCEIHEBHOW JXM3HHM 4eloBeka. [ pyOomucrnepcHbie
CUCTEeMBbl W uX Kiaccubukamus. [IpuMeHeHne HTHUX CHUCTEM B TEXHUKE H OBITY.
TonkomucniepcHble  cuctembl, wux kinaccudukamus. Koarymsmus. CuHepesuc.
dusznyeckue CBOWCTBA Tra3000pa3HbIX (MponaH-OyTaHOBass CMECh B 3aKHUTaJIKe),
KuAkux (OeH3MH) u  TBepibIX (mapaduH) aJKaHOB: arperarHoe COCTOSIHUE,
pacTBOpUMOCTh B Bojie. ['opeHue npornan-OyTaHoBoM cMmecH (3akuraika). OTHOIICHUE
MPEIECNIbHBIX W HEMPEIEIbHBIX YTIJIEBOJOPOJAOB K PACTBOpPY MEpPMAaHraHaTa Kallus U
OopomHoi1 Boge. OOpa3oBaHue HEDTSIHOW IJIEHKU HA MOBEPXHOCTU BOJbl. OOHapyKeHUE
HENpeeIbHbIX COCTUHEHUN B >KUIKUX HedremnpoaykTtax. I[lomyueHue mimactuueckoit
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cepol. [lomyuenue 6emoro ¢ocdopa. Ilomyuenne muctwimupoBanHor Bojabl. OOpa3ibl
PA3JIMYHBIX JUCHEPCHBIX CHUCTEM: 3MYJbCUHU, CYCHEH3UHU, a’PO30JIM, Teld U 30JIH.
[Tonyuenne xkomnougHoro pactBopa u3z xiyopuaa xenesa (III). Koarymsuus
MOJTy4eHHOTO pacTtBopa. Iddext Tunmams.

XuMHUYeCKHe peakuuMu U HMX Kiaaccupurkanusa. XMMUYECKHUE PEAKIUU WU
XUMUYECKUE SIBIICHUSA, UX OTIWYMS OT (pu3nyeckux siBieHud. Peakiuu 6e3 n3mMeHeHus
COCTaBa BEUIECTB: AJUIOTPONU3ALMHU U U30Mepu3anuu. Peakunu, naymue ¢ "3MEHEHUEM
YlClia U COCTaBa BEIIECTB: COCAMHEHUS, Pa3OKEHUsI, 3aMelleHus, oOMeHa. Peakuuu,
IPOTEKAIOIINE C BBIICICHUEM WJIM MOTJIOMIEHUEM TEIJIOTHI: 3K30- U SHIOTEPMUYECKUE.
Jpyrue npu3Haku KilacCU(PUKAIMN XUMUYECKUX PEaKIMil Ha MpUMEpPe CHHTE3a OKCUA
cepbl (VI): u3MeHeHHne cTemeHEl OKHUCIEHHUS AJIEMEHTOB, OOpa3ymoIIMX BEIIECTBa,
UCIIOJb30BAaHUE KaTaau3aTopa, arperaTHOE COCTOSIHUE BEUIECTB, HaIpaBJICHUE
ITPOLIECCOB.

CkopocTbs xumMHuyeckon peakuuu. [IoHsaTHE O CKOPOCTH XMMHUYECKON PEAKIUN.
['oMoreHHbIE U TETEPOreHHbIE PEAKINHU. 3aBUCUMOCTh CKOPOCTH XHUMUUYECKON PEaKIun
OT TMPHUPOJBl PEATUPYIOIIUX BELIECTB, WX KOHIIEHTpAIMU. 3aBUCUMOCTh CKOPOCTH
peakiuu ot Temieparypsl. [IpaBuno Bant-I'odda. 3aBucUMOCTh CKOPOCTH PEAKIMU OT
TJTONIAIA COMPUKOCHOBEHHUSI BEIIECTB U HAIMYMS KaTAJIN3aTopa.

OxuciauTeIbHO-BOCCTAHOBUTENbHBIE peakunu (OBP). Dnekrponus. CreneHb
OKUCJIEHHSI U ee ompeaeneHne mno ¢opmyne coenunenus. [lonstue o6 OBP.
OkucnauTens U BOCCTAaHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHUE. DJIEKTPOJIN3 PACIIIaBOB
M PacTBOPOB Ha MpPHUMEPE XJOPHIA HATPUA. OJIEKTPOIUTHYECKOE IOITYUYEHHE
amoMuHusA.  [IpakThdeckoe TpPUMEHEHHE dJIeKTposim3a. [ajnpBaHOIUIACTHKA U
rajbBaHOCTETHUS.

XuMHuYecKHe MCTOYHMKH TOKA. ['allbBaHWYECKUE JJIEMEHThI Ha NpUMEpPE
anemeHTa JlaHmdns—AkoOM, MX YCTpPOHMCTBO W NPHUHIMUN JACUCTBUSA. YCTPONCTBO
OaTapeilki Ha MPUMEpPE CYXOro IIEeJIOYHOTrO »JJEMEHTA. YCTPOMCTBO CBUHIIOBOTO
akkymyssitopa. ["anpBanu3anus u 351eKkTpodopes.

HanoyacTuupl. XapakTepucTuka HaHodacTull. [IpupoaHble HAHOYACTHIHI.
Hanowactuiisl B kocMmoce, atmocdepe, ruapochepe, Ouochepe. Hanouactuusl B
TEXHUKE U TEXHOJIOTHUSIX.

KoncrpyupoBanne HaHomaTepuaaoB. OCHOBHbIE CHOCOOBI  MOJYYCHUS
HAHOYACTHII: «CBEPXY BHU3» U «CHU3Y BBEpX». MOJIEKYJISPHBIA CUHTE3 U cCaMOCOOpKa.
Hanockonuyeckoe BbIpallliBaHUE KPUCTAIIOB U MOJIUMEpPU3AIUSL.

HanoTexHoiorMu B KHU3HH COBpeMeHHOro oomecrBa. llonsitue o
HAHOTEXHOJIOTUSAX. 3HAUYCHHE HAHOTEXHOJIOTMH B pa3MYHBIX OO0JIACTIX HAYKH U
TEXHUKHU: YHEPTETHUKE, DJIEKTPOHHUKE, MEAUIIMHE, aBUAIlUU U KOCMOHABTUKE, CEIIbCKOM
XO035TUCTBE, OXPAHE OKPYXKAIOIIEH CpPeIbl, ONITUKE. YTIEPOIHbIE HAHOTPYOKH U 00JaCTH
WX TPUMEHEHUS.

Yej10BeK M €ro 310poBbe

CucremaTnyeckoe moJiokeHue 4eJI0BeKa B MUPe *KUBOTHBIX.

buonorudeckasi kinaccuduxanus yeiaoeka. [IpsmMoxoxkaeHue u ero BIUSHUE HA
CKeJIeT yenoBeka. Pyka — opran u mpoAykT Tpyaa. Pa3Butue yepemna v TOJJOBHOTO MO3ra
yenoseka. [lepBasi u BTOpasi CHTHaJIbHbIE CUCTEMBL. bruoconuanbHas npupoaa 4eIoBeKa.
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I'eHeTnka 4YesioBeKa W MeTOABbI ee U3ydeHHs. OCHOBHBIE MOHATHS F€HETUKHU:
HACJIEICTBEHHOCTb, W3MEHUYMBOCTb, I'€H, XPOMOCOMBI, MyTalW{, TE€HOM, T€HOTHII,
dbeHoTUIl, NOMUHHUPYIOINIME W PELECCUBHBIC MpPHU3HAKUW. [ E€HOM dYelloBEeKa M €ro
pacmmdpoBka. IlpakTnueckoe 3HaUYeHHWE U3YyYEHHsS TEHOMa 4YeJIoBeKa. MeTomabl
M3Y4YEHUs] TEHETUKH YEJIOBEKA: Ie€HEAJOrMYeCKUi, OJMM3HELOBBIN, ITUTOT€HETUYECKUN.
['eneTnueckue 3a00JieBaHUS YEIOBEKA.

®uznka yesoBeka. CkeleT ¢ TOYKH 3peHUs] (PU3NYECKOTO MOHSITHUS O pblyare.
KpoBooOparienre B cBeTe THAPOJUHAMUKH: MYJIbC, KpoBsiHOE naBieHue. Juddysus
Kak OCHOBa (OPMUpPOBAHMS TEPBUYHOM M BTOPUYHOM MOYM B TOYKAX, a TaKkKe
ra3oo0MeHa B TKaHSIX M JIETKUX. TepMOperyisiuss ¢ MOMOIIbI0 KOXH IMyTeM
TEIUIONPOBOJIHOCTH, KOHBEKIIHH, W3IIYyYEHUS U WCIIAPEHUS BOJIBL.
DIIEKTPOIMHAMUYECKAS MTPUPO/IA MEPEIAYN HEPBHBIX UMITYJIbCOB. ONTHYECKAS] CUCTEMA
3peHusd. AKyCTHUYECKasl CUCTEMA CIIyXa U roJI0CO00pa3oBaHUE.

Xumus 4esjioBeka. XMMUYECKHAN COCTaB TEJIa YEIIOBEKA: 3JIEMEHTHI U BEIIECTBA,
ux kiaccudukanus u 3HadeHue. Bopma, ee pyHkuuu. Boaueiii OamaHc B opraHusMe
4yenoBeka. MUHEpalbHBIE BEHIECTBA M HMX POJIb B JKU3HEAESITEIBHOCTH OpPraHU3Ma
yesoBeKka. 3a00JieBaHUs, CBSA3aHHBIE C HEIOCTATKOM WM HM30BITKOM HEKOTOPBIX
XUMHYECKHUX DJIEMEHTOB B OPTaHU3ME YEJIOBEKA.

Butamunbl. Vctopusi OTKpHITHS BUTAaMUHOB. BHUTaMHHBI Kak OHOJOTUYECKH
aKTUBHbIE BellecTBa. boje3Hu, BbI3BaHHBIE HEJOCTATKOM MJIM M30BITKOM BUTAMHHOB:
aBUTAMHUHO3bl, TUIOBUTAMHUHO3bI, TUNEPBUTAMUHO3bl. CyTO4yHass MOTPEOHOCTH
YyelloBeKa B BUTAMUHAX M WX OCHOBHble ¢yHKuuu. Knaccuduxanus BUTaMHHOB.
BonopactBopuMble BuTamMuHbl Ha npumepe ButamuHa C. JKupopacTtBopumble
BUTaMUHBI HA TPUMEPE BUTAMUHA A.

I'opmonbl. HepBHas u rymopainbHasi peryJisiuu MpoLecCcOB KU3HEACATEIbHOCTH
opranu3ma. ['OpMOHBI Kak MPOAYKTHI, BbIpaOAaThHIBAEMbIE KEJI€3aMU BHYTPEHHEH
cexkpeuun. Knaccudukanuss ropMOHOB MO KeJie3aM, KOTOPbIE UX MPOIYLHUPYIOT, U IO
xuMuueckout mpupoje. CroiicTBa ropMOHOB. MIHCYJIMH Kak TOPMOH O€IKOBOM MPUPOIBI.
AJlpeHanMH KaKk TOPMOH aMHUHOKHUCJIOTHOW mpuponbl. CTeponaHble TOPMOHBI Ha
MpUMeEpE MOJIOBBIX. [ unep- u runoyHKUU Kejae3 BHYTPEHHEN CeKperuu.

JlekapcTrBa. KpaTkue cBeleHUsS O 3apOXKICHUU M Pa3BUTHH (PapMaKOJIOTHH.
Knaccudukanus ekapCcTBEHHBIX CpPEICTB [0 arperaTHOMy COCTOSIHUIO: JKUJAKHE,
TBepAple, Msrkue. Aunkanonjpl. Bakiuabel. XHMHOTEpAaNeBTHUECKHE NPENaparthl.
AntuOunotuku. Hapkoruueckue mpemapatsl. Hapkomanus u ee MOCIEICTBUS.
OnTuManbHBIN PeKUM IPUMEHEHHUS JICKAPCTBEHHBIX MPENapaToB.

3nopoBbliii 00pa3 ku3Hu. Or3nyecKre 310pOBbE U €ro Kputrepuu. [lcuxuueckoe
30POBbE U €r0 KpuTepuu. HpaBCTBEHHOE 310pOBBE M €r0 KPUTEPUU. TpU OCHOBHBIE
COCTaBJISIFOLIME 3/I0POBOTO 00paza >KM3HHM: PEXHUM JHsS, NPAaBUIbHOE MUTaHHE,
¢u3nyeckass aKTUBHOCTb M 3aHATHE cCHOpTOM. DakTophl, BIUSAIONIME HA 340POBBE
YeJIoBeKa: OKpy»Karomas cpefa, MpoQuiiakTH4YecKass BaKIMHALIMS, CTPECChI, BPEIHbIE
MIPUBBIYKU. AJIKOTOJIM3M U €ro nociueActsus. HapkoMaHnus u ee nmociencTBusi.

du3ukKa Ha ciayx0e 310pOBbs YeJIOBeKAa. AHTPONIOMETPUS: U3MEPEHUE JJINHBI
M MaccChbl Tejla, CIUPOMETPHUS U )KU3HEHHAsl €MKOCTh JIETKHUX. |E€IIOBbIE U3MEPEHUS U
teriorepanusa. V3MepeHne apTepuanbHOro JaBieHUSA. [MNEpTOHUS W TUINOTOHHS.
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VYabpTpa3sBykoBas IOUAarHocTUKa M Tepanus. Onektporepanus. JlazepHas Ttepamnus.
MarsuTHbIi pe30HaHC U peHTreHoanarnoctuka. dmrooporpadus. Tomorpadwus.

EcrecTBO3HAHME HA ci1yxk0e Yejl0BeKa

DJieMeHTapHbI JIM JdJeMeHTapHble YacTulbl? [loHsTHE O (DU3HKE BBICOKHX
DHEpruil. JIMHEWHBIM YCKOPUTENb DSJIEMEHTApHBIX YACTHL], AaJPOHHBIM KOJUIAWIED.
JleneHnue aTOMHOTO fA/1pa: IPOTOHBI, HEUTPOHBI. PYHTAMEHTAJIbHBIEC YACTULIBL: JICITOHBI
1 kBapku. ®oToHbl. BO30HBI. AHTUYACTHUIIBI.

boabmon agpoHHbIi KoJu1anaep. MoHTax U ycTaHOBKa bosbIIoro aapoHHOTO
koJutamaepa. [Ipunuun nercrBus kosmanaepa. [poucxoxaenne maccoel. bo3on Xwurrca.
IIpoucxoxaenune BeenenHoil. AHTUMED.

AtomMHasi JHepreruka. IlomydeHue »SIEKTPUUECKOTO TOKAa C IOMOUIBIO
aNeKTporeHeparopa. TpaauWlMOHHAs SHEPreTUKAa W HETPAJWLMOHHAS SHEPreTHKA.
OCHOBHBIE TIOHATHS ATOMHOM DSHEPreTUKU. PagmoakTWBHOCTB. flnepHbIe peakuuu.
AToMHasg crtaHuus MW npuHOun ee  paborel. ADC Ha OBICTPBIX HEWTpPOHAX.
PanuousoTtonHeie  TepMoasiekTpudyeckue reHepatopsl (PUTOI'm), npuHuum ux
nectBud. O0nacTy NPUMEHEHUs aTOMHOM 3HEpPreTHKHU. [lepcneKkTuBbl UCIIOIb30BAHUS
aTOMHOM DHEPTETHKH IOCce KpynHenmen aBapun Ha ADC.

IIpoxoBoabcTBeHHAsi MPodJeMa M IYTH ee pemieHus. [ 'eorpadus rojgona u ero
npuuuHbl. OCHOBHBIE HANPABJIEHUS B PEIIEHUN ITPOJOBOILCTBEHHON IPOOIEMBI:

L HCIIOJIB30BaHHUC XMMHNYCCKHUX BCIICCTB,

L CO31aHHNC UCKYCCTBCHHBIX IIPOAYKTOB IIMTAHH,

L MCTOJbI CO3JaHMA BBLICOKOIIPOU3BOAUTCIIBHBIX COPTOB paCTeHI/Iﬁ H 1mopoJj
JKHNBOTHBIX.

Buorexnonorusi. IloHsTHe OMOTEXHOJOTMH KakK MPOU3BOAUTEIBLHON CHIIBI
oOIllecTBa, WCMOJB3YIONMICH KUBbIE OPraHU3Mbl W OHMOJOTHYECKHE TPOLIECCHl B
IIPOU3BO/JICTBE.

Tpu oSTama cTaHOBIIGHHMS W Pa3BUTHS OWOTEXHOJIOTMM: paHHsS, HOBas W
HOBEMIIas.

'ennas umxkenepus. ['eHHOMOMUGUIIMPOBAHHBIE OPTaHU3MBl W TPAHCTCHHBIC
nponykTel. Knerounas wmxeHepus. KionupoBanue. DMOpHUOHATIBHBIE M CTBOJIOBBIE
KJIETKU. buosornyeckas WHXXEHEpPHUsSI KaK METOJl MCIMOJIb30BAHWUS MHUKPOPraHU3MOB B
KaueCcTBE OMOPEAKTOPOB I MOJYyUYECHHUS MPOMBIIIJIEHHOW TpoayKiuu. OCHOBHBIC
HalpaBJICHUS] KCIOJIb30BaHUS (PEepMEHTATUBHBIX MpoleccoB. MMmMoOMIM30BaHHbBIC
(bepMeHTHI.

Jlec u JecoBoacTBo. Jlec kak ¢uroreno3. Braxuwiii Tponuueckuii jnec. Jleca
YMEpPEHHOro mnosica. 3HaueHHe Jieca B Ouocdepe u xu3HU yeaoBeka. JIECHbIE MOXKapHI,
MIPUYUHBI UX BO3HUKHOBEHHUS, TYIICHUE W MPOodHIIaKTHKa MOXKapoB. JIeCOBOACTBO Kak
OTpaciib pACTEHUEBOJCTBA U HAYKHU. JIECOMUTOMHUKH.

Cunepreruka. [ToHsaTHE O CUHEPTETHKE U CAaMOOPTaHU3alUs OTKPBITBIX CUCTEM.
OOmme MpUHIUIBI CUHEpreTUKu. Touka Oudypkanuu u aTTpakT. Poib cuHepreTuku
JUTSL U3YUYEHUS IPUPOJHBIX U COLUATIBHBIX SIBIICHUIA.

CTpyKTypupOoBaHHE MAaTE€pPUAIBHOIO MHpPAa M €ro H3y4YEHHE CIHElHaIbHBIMU
pasnenamMu GU3NKH.

@opMbI JBUKEHUS MATEPUU.

EcTrecTBO3HAHME M UCKYCCTBO.
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30J10TOE€ CEYEHHE M €ro HCIOJIb30BAHHE B IPOU3BENCHUSIX aAPXUTEKTYpHI,
KUBOMUCH, CKyIbnTyphl. [locnemoBarensHocTh @PubOOHAUUM, €€ NPUMEHEHHE B
UCKYCCTBE. PacpoCTpaHeHHOCTh IIpaBUjIa 30JI0TOTO CEYEHMS U IOCIEAOBATEIBHOCTH
@uboHayun B KUBOW mnpupoje. buoHunka u apxutektypa. B3anMonmpoHHKHOBEHUE
€CTECTBO3HAHUS U UCKYCCTBA.

JlaGopaTopHbIe ONbITHI

1. KonctpyupoBanue tabmuusl [l M. MenzaeneeBa ¢ UCHOJIb30BaHUEM
KapTOYeK.

2. O3HaKOMIIEHHE C KOJUIEKIIUSIMH METAJIJIOB U CILJIABOB.

3. BrinapuBanue pactBopa noBapeHHON coyii. OUiIbTPOBAHUE T€TEPOTrEeHHOM

cmecu. OTcTaMBaHUE KakK CIIOCOO pa3lieleHHs CMeced JeKaHTalueld U C IOMOILBIO
JNETUTETBHON BOPOHKHU.

4. O3HaKOMIIEHHE C TUCTIEPCHBIMA CUCTEMAMH.

S. Bnusaue temneparypsl Ha cKOpocTh peakiuu okcuaa menu (II) ¢ cepnoit
kuciotou. PaznokeHue mnepokcuaa BOAOpoJa ¢ MOMOIIbI0 okcujaa mapranma (IV), a
TaK)Ke KaTayas3bl ChIPOro KapToders.

6. BritecHenue menu u3 pactsopa cyibdara menu (II) sxenezom.

7.  HM3yueHue WHCTPYKIMH TI0 TIPUMEHEHHUIO aNTEUHbIX IMpEenaparoB
ButamMuHOB. Onpeznenenne pH pactBopa Buramuna C.

8. Omnpenenenue pH cpensl pacTBOpa acnupurHa.

IIpakTnueckue padoThl

Nzyuenune dhotorpaduii TpeKOB 3apsyKEHHBIX YACTHII.
[Tonyuenwne, coOupaHue u pacrio3HaBaHHE Ta30B.

N3ydyeHne XuMUYEeCKUX PEAKIIN.

COopka ragpBaHUYECKOTO 3JIEMEHTA U UCIIBITAHUE €T0 JICUCTBUSI.
Co3zpait nmuio pedeHka.

Ornenka OMOJIOrMYECKOro BO3pacTa.

OrnieHKa MHIUBUAYAJIBHOTO YPOBHSI 3/I0POBbSI.

Onpenenenre CyTOYHOrO palioHa MUTAHUS.

N3yuenue sBIICHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

0. 3oJsioTo€ ceueHre U ero OTpaKeHWE B IPOU3BEICHUAX UCKYCCTBA.

Hoo~NoOR~wWNE

TEMATUYECKOE INIAHUPOBAHUE IO ECTECTBO3HAHMUIO, 11
KJACC BA3OBbBIN YPOBEHD (3u B Heneto, Bcero 102 yaca)

KosinuecTBo 4acoB 1o Kax10i Teme
Ilepeyenb pa3nenoB, Tem
Ne n/m JlabopaTopusie | [IpakTnueckne | KoHTpoabHble
MPOrpamMMsl oduree
ONBITHI padoThl MeponpHUsATHSA
1 IToBTOopenne  kypca 10 7 1
KJacca
2 Muxkpomup. AToM.
POMYP 34 |3 2 1
BemecTtBa. Peaknuu.
3 XVMMHUYECKUE PEAKLINH. 13 3 2 1
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4 YenoBeK U €ro 310pOBbe 21 4
5 CoBpeMeHHOe
€CTeCTBO3HAHHE Ha Ciyx0e | 23 2
YeJioBeKa
6 Bxuan COBPEMEHHBIX
yu€HbIX B (popmupoBanue | 4
EHKM
Hroro 102 10
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