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Conepxanue
Beenenune3
1. [Tnanupyemble pe3ynbTaThl OCBOCHHUS y4eOHOTO IIpeaMeTas
2. Conepxanue yaeOHOTo npeaMeTraOwmnbkal 3aknagKa He onpegeneHa.
3. TemaTuueckoe MIAHUPOBAHUE C YKa3aHUEM KOJIMYECTBA YACOB, OTBOJMMBIX Ha OCBOCHHUE
KaXJ0M TeMbIOWwun6Ka! 3aknagKka He onpegeneHa.



BBenenue

Pabouas mnporpamma mno y4yeOHOMY mnpeaMeTy «Xumus» (Mpo(UIbHBI YPOBEHb)
pa3paboTaHa B COOTBETCTBUU C HOPMATUBHBIMH aKTaMH:

1. ®enepanbubiM 3akoHoM Poccmiickoit @eneparu ot 29.12.2012 1., Ne 273-d3 «O06
oOpa3zoBanuu B Poccuiickoit denepanuny (¢ nociaeayromMMI H3MEHEHUSIMH).

2. Ilpukazom MunHucrepcTBa 0o0pa3oBaHus M Hayku Poccuiickoii denepamuu ot
17.05.2012
No 413 «O06 yrBepkneHuu (emeparbHOTO TOCYIAapPCTBEHHOTO OO0pa30BaTENILHOIO CTaHAAapTa
cpemHero odmiero oopazoBaHus» (C MOCICIYIONTUMA U3MEHEHUSIMH ).

3. Ipukazom MunucrepcrBa npocsemienus Poccuiickoii @enepammu ot 28.12.2018 1. Ne
345 «O06 yrBepxkaeHuu (eaeparbHOro MepedHs y1eOHUKOB, PEKOMEHIOBAaHHBIX (IOTYIIICHHBIX )
K HCHOJB30BAHUIO B 00pa30BaTEJIbHOM IIpolecce B 00pa30BaTENbHBIX — YUPEKICHHSIX,
peaM3ylonmx  0o0pa3oBaTeNbHBIE MPOrPaMMbI  OOIIETO  OOpa3oBaHHS H  HMMEIOIIUX
rOCy/IapCTBEHHYIO aKKPEAUTALUIO» (C U3MEHEHUSIMU).

4. IlpumepHOil  OCHOBHOW  00pa3oBaTeNbHONW  MPOrPaMMOIl  cpeaHero  OOIIero
o0pa3oBaHus, 0JOOPEHHOH peleHueM GeaepanbHOro yaueOHO-MeTOINYECKOTr0 00heIUHEHUS 10
o0miemy o0pa3oBaHuio (poToko oT 28 uroHs 2016 . Ne2/16-3).

5. ABropckoii nporpammsl Kypca xumun apropa O.C. I'abpuensn, U.I'. Octpoymos, H.C.

[TypeimeBa, C.A. CmagkoB, B.M. CuBornazos: ydeOHO-merommueckoe mocobue / O.C.
Iabpuessia, U.I'. Octpoymos, H.C. Iypsimesa. — M.: IIpocBerenue, 2021. —, 324,[1] c.

6. IlonoxxeHnueM o paboueit mporpaMme Meaarora, yTBepkKAeHO IPUKa30M AUPEKTOpa OT
18.12.2018r. Ne233/01-11
1. Ilnanupyemblie pe3yabTaThl 0CBOEHHUS] YH1eOHOI0 NpeaMeTa
1.1. JInuHOCTHBIE pe3yJIbTaThI
JInuHOCTHBIE pPe3yJbTaThl B c(hepe OTHOMIEHHI 00yUaAOIIUXCS K cede, K CBOeMYy
310POBbIO, K MO3HAHUIO ce0si:

—  OpHUeHTaIUs 00yJarouuXcs Ha IOCTHKEHUE JINYHOTO CYACThS, peaTU3aINI0 TTO3UTHBHBIX
JKU3HEHHBIX TEPCIEeKTUB, WHUIMATUBHOCTh, KPEAaTHBHOCTh, TOTOBHOCTh W CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEAETIEHUI0, CIIOCOOHOCTh CTABUTH IENIU U CTPOUTDH KU3HEHHBIE TIJIaHbL;

— TOTOBHOCTh M CIOCOOHOCTh OOECTeYuTh cebe U CBOUM OIU3KHM JOCTOMHYIO JKU3HBb B
MPOIIECCE CAMOCTOSTENBHOM, TBOPUECKON M OTBETCTBEHHOM I€ATEIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS K OTCTAaWBAHHMIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOTO MHEHUSI, TOTOBHOCTh M CIIOCOOHOCTH BBHIPAOATHIBATh COOCTBEHHYIO MO3UIIMIO TIO
OTHOIIIEHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITHSIM TPOLUIOr0 U HACTOSIIETO HAa OCHOBE
OCO3HAHHUS U OCMBICIICHUS UCTOPUH, TyXOBHBIX IICHHOCTEH M JJOCTHKEHUI HAIICH CTPaHbI;

— TOTOBHOCTh M CIOCOOHOCTH OOYyYalOUIMXCS K CaMOPA3BUTHIO UM CaMOBOCIIUTAHUIO B
COOTBETCTBUU C OOIIEUETOBEYECKUMHU I[IEHHOCTSIMH M WJeajJaMH TpaKIaHCKOTo OOIIecTBa,
NOTPEOHOCTH B (PU3MUECKOM CAMOCOBEPIIIEHCTBOBAHHUH, 3aHSATUSIX CIOPTUBHO-03/I0POBUTEITHHOMN
JIeSITeIIbHOCTHIO;

—  TPUHITHE U pean3aiusi IEHHOCTEHN 3J0pOBOTo 1 6e30macHoro 00pasa Ku3HH, OepexHOe,
OTBETCTBEHHOE M  KOMIIETEHTHOE OTHOIIEHHWEe K COOCTBEHHOMY (HU3HYECKOMY H
TICUXOJIOTHYECKOMY 3/I0POBBIO;

—  HENpPHSTHE BPEIHBIX MPUBBIYCK: KYPESHHUS, YIIOTPEOICHHS aJIKOT OIS, HAPKOTHKOB.



JIu4HOCTHBIE pe3y/ibTaThl B c(hepe OTHOMIEHU I oOyuarommxcst K Poccun kak k Poagune
(OteuectBy):

— poccuiickas UIEHTHUYHOCTb, CIIOCOOHOCTh K OCO3HAaHUIO POCCUHCKON HMIEHTUYHOCTH B
MOJIUKYJIIbTYPHOM COLMYME€, YYBCTBO IIPUYACTHOCTU K MCTOPUKO-KYJIbTYPHOH OOIIHOCTH
poccuiickoro Hapoja u cyabbe Poccuu, maTpuoTi3M, rOTOBHOCTh K cy)eHuto OTedecTBy, €ro
3aIlUTE;

—  YBWXEHHE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH Inepen PoamHo#, ropgoctu 3a
CBOM Kpail, cBoro PoauHy, mpouuioe W HacTosIlee MHOTOHalMOHalIbHOro Hapona Poccun,
yBa)K€HHE K TOCYJIapCTBEHHBIM CUMBOJIaM (repO, duiar, TuMH);

—  (¢opmMHpOBaHUE YBOKEHHS K PyCCKOMY SI3BIKY KaK TOCYAapCTBEHHOMY s3bIKY Poccuiickoii
Qenepauy, SBISIOUIEMYCS OCHOBOM POCCHUICKOW HWAGHTUYHOCTH M TJABHBIM (PAKTOpPOM
HAI[MOHAJIBHOTO CaMOOIIPEIEICHMUS];

— BOCHHMTaHME YB@KEHUS K KyJIbType, fA3bIKaM, TpaJuLUsM U OObIYasiM HapoJIOB,
npoxkuBarouux B Poccuiickoit deneparum.

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00y4al0IUXCs K 3aKOHY, FOCy1apcTBY U K
IrPa’KIAHCKOMY O0LIeCTBY:

—  TPaXJAaHCTBEHHOCTb, TIPAXKIAHCKAs IIO3MIMS AKTUBHOIO M OTBETCTBEHHOI'O WIECHA
poccuiickoro oOIIEecTBa, OCO3HAIOUIETO CBOM KOHCTUTYLIMOHHBIE IpaBa M 0OOS3aHHOCTH,
YBAXAIOWIEI0 3aKOH M IIPaBONOPAJOK, OCO3HAHHO IIPUHUMAIOLIEIO  TPaJULHOHHBIE
HAIlMOHAJIbHBIE W OOIIEYENIOBEYECKHE TyMAaHUCTUYECKHE M JAEMOKPAaTUYEeCKHE IIEHHOCTH,
TOTOBOI'0O K Y4aCTHUIO B OOLLIECTBEHHOM KHU3HM;

— TpU3HAHME HEOTUYXJAAEMOCTH OCHOBHBIX IIpaB U CBOOOJI 4YeJIOBEKa, KOTOpHIE
HOPUHAISKAT KAKJIOMY OT POKIECHUS, TOTOBHOCTh K OCYILECTBJIEHHUIO COOCTBEHHBIX INpaB U
cB00O]1 63 HapyILIEeHUs IPaB U CBOOO APYTUX JIUL, TOTOBHOCTh OTCTanBaTh COOCTBEHHBIE ITpaBa
U cBOOOJBI 4YE€JIOBEKa M TpaKIaHWHA COMVIACHO OOILENpPU3HAHHBIM IMPUHLUIIAM U HOpMaMm
MEXIYHAPOJHOTO IpaBa U B cooTBeTcTBUM ¢ KoncTtuTynueit Poccniickoit denepanuu, npaBopas
Y IIOJINTHYECKAsi TPAaMOTHOCTB;

—  MHPOBO33pDEHHME, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIKO pa3BUTHS HAYKH W
OOLIECTBEHHON MpPaKTHUKH, OCHOBAHHOE Ha JUANIOTe KYJIbTYp, a TaKKe pa3iIMuHbIX (opMm
0O0I1IeCTBEHHOT'O CO3HAHMsI, 0CO3HAHHE CBOETO MECTa B IMOJIUKYJIBTYPHOM MHpE;

—  HMHTEPHUOPHU3aLHUs LEHHOCTEW NEMOKPATHHM U COLMAIBHOU COIUAAPHOCTH, TOTOBHOCTDH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIECHUH B IPYIIIE WU COLIMAIIBHON OpraHU3allly;

— TOTOBHOCTh OO0YyYalOIMXCSd K KOHCTPYKTUBHOMY YYacTHIO B MPHUHATHH pEIEHHH,
3aTparuBaroOIIUX UX IMpaBa U MHTEPECHl, B TOM YHCJIE B Pa3IMYHBIX (opMax OOIIECTBEHHOM
caMOOpraHu3allii, CaMOYTIPaBJIeHHsI, OOIIECTBEHHO 3HAUUMOM e TENIbHOCTH;

—  IPUBEPKEHHOCTh MJIEIM HMHTEpPHAIMOHANIN3Ma, JAPY>KObI, pPaBEHCTBA, B3aMMOIIOMOIIA
HapoJI0B; BOCIIUTAHUE YBAKUTEIBHOIO OTHOUIEHUS K HAIMOHAJIBHOMY JOCTOMHCTBY JIFOJIEH, X
qyBCTBaM, PEIUTHO3HBIM YOCKICHUM;

—  TOTOBHOCTh OOYYAIOUIMXCSl MPOTHUBOCTOATH MJICOJOTMM JKCTPEMM3Ma, HALMOHAIM3MA,
KceHOo(oOUHU; KOppYNUMHU; JUCKPUMUHAIMM 1O COLMAJIBHBIM, PEJIUTHO3HBIM, DPACOBBIM,
HAI[MOHAJIbHBIM IIPU3HAKAM M IPYT'MM HETaTUBHBIM COLIMAJILHBIM SIBJICHUSM.

JInuHocTHBIE pe3yJbTaThl B chepe OTHOLIEHHIT 00y4AIOIIUXCS € OKPYKAIOIMMH JTIOAbMM:
— HPABCTBEHHOE CO3HAHUE U IIOBEJEHHE HAa OCHOBE YCBOEHHMsS OOIIEYEeTOBEUECKUX
LIEHHOCTEH, TOJICPAHTHOTO CO3HAHMS W IMOBENCHHS B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTH H



CIOCOOHOCTH BECTH AMAJIOT C IPYTUMHU JFOJABMH, TOCTUTATh B HEM B3aUMOITOHUMAaHUSI, HAXOTUTh
06H_II/IG e U COTPYAHUYATDb IJId UX DOCTHIKCHUA,

— TpUHATHE  TyMaHUCTUYECKUX  I[ICHHOCTEH,  OCO3HAHHOE,  YBAXKHUTEIBHOE U
J00pOosKenaTeIbHOE OTHOILICHHE K JPYTOMY YE€JIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

—  CIIOCOOHOCTB K COTIEPEKUBAHHIO U (POPMHUPOBAHUE TO3UTHBHOTO OTHOLICHUS K JIFOJSM, B
TOM YHCIIE K JIMIIaM C OTPaHUYECHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI M MHBAIHJAM; OCPEKHOE,
OTBETCTBEHHOE W KOMIIETCHTHOE OTHOIICHHE K (PU3NYECKOMY M ICUXOJIOTUIECKOMY 370POBBIO
NPYTUX JIO/IeH, YMEHHE OKa3bIBaTh IMEPBYIO TTIOMOIIIb;

— (¢opmHpoBaHHE BBIPAKECHHOW B TIOBEJACHWM HPABCTBCHHOW IO3UIMH, B TOM YHCIIC
CHOCOOHOCTH K CO3HATEIbHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHMS M TMOBEICHHS Ha
OCHOBE YCBOCHHS OOIIEYETIOBEUSCKUX IIEHHOCTeW W HPABCTBEHHBIX YYBCTB (YECTH, I0JITA,
CIIPaBEeUIMBOCTH, MUJIOCEPIUS U IPYKETIO0U);

- Pa3sBUTHC KOMHGTGHI_[I/II;'I COTPYAHUYICCTBA CO CBEPCTHUKAMU, ICTbMH MJIAAICTO BO3pacCTa,
B3pOCJIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO IIOJIG3HOH, Y4eOHO-UCCIIeI0BATEIbCKOH,
NPOCKTHOMN M JIPYTUX BUAAX JIEATCILHOCTH.

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHI 00y4al0IIUXCH K OKPY/Kal0LeMy MHPY,
sKMBOI IPUPoO/E, XYA0KECTBEHHOM KYyJAbTYype:

—  MHPOBO33PDEHHME, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH,
3HQYMMOCTH HAayKH, TOTOBHOCTh K HAYYHO-TEXHHUUYECKOMY TBOPYECTBY, BJIAJICHUE JOCTOBEPHOU
uH(popMaLMel O NEepeoBbIX JOCTHKEHUAX M OTKPBITUSAX MHUPOBOW M OTEUECTBEHHOM HAayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MHUpa U OOLIECTBA;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
HOPOTSDKEHUM BCEHW JKU3HHU; CO3HATENbHOE OTHOUIEHHWE K HENpPEephIBHOMY OOPa30BaHUIO Kak
YCIIOBHIO YCIIEHIHOM NMpo(decCHOHaIbHOM U O0IECTBEHHOM JesITeIbHOCTH;

—  DKOJIOTMYecKas Ky/lbTypa, OepeXHOe OTHOIICHHS K POJHOW 3emie, NPUPOAHBIM
6orarctBam Poccuu M Mupa; NOHMMaHUE BIIMSHUS COLUAIbHO-I)KOHOMUYECKUX MPOLECCOB Ha
COCTOSIHME IPUPOJHOM M COLMAIBHOM Cpenbl, OTBETCTBEHHOCTh 3a COCTOSIHUE IPUPOJIHBIX
PEeCypcoB; YMEHHs W HaBBIKM Pa3yMHOIO NPHUPOAOIOIb30BAHUS, HETEPIUMOE OTHOUIEHUE K
JNEHCTBUSAM, TMPUHOCSIIUM Bpel HKOJOIMM; TNPUOOPETEHHE OMbITa 3KOJOr0-HalpaBICHHOMN
JESTEIILHOCTH;

— DCTETMYECKOE OTHOUIEHUS K MHPY, TOTOBHOCTb K 3CTETHUECKOMY OOYyCTpOICTBY
COOCTBEHHOT0 ObITa.

JInuHOCTHBIE Pe3yJbTaThl B c(pepe OTHOIIEHU I 00y4AIOIIMXCH K CeMbe U POAUTEISIM, B
TOM YHCJIEe MOATOTOBKA K CeMelHOM JKU3HU:

—  OTBETCTBEHHOE OTHOIIECHHE K CO3JJaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPUHSITHSI
IICHHOCTEH CEMEITHOM KHU3HMU,

— TIOJIOKUTENBHBIA 00pa3 ceMbH, pOIUTENbCTBA (OTIIOBCTBA W  MAaTEPHUHCTBA),
WHTEPUOPHU3AIUS TPAJAULUOHHBIX CEMEUHBIX IIEHHOCTEM.

JInuHOCTHBIE Pe3yJbTaThl B cpepe OTHOMIEHHUS 00yUalOIIUXCS K TPyAy, B chepe
COIHMATBHO-IKOHOMUYECKHX OTHOIIEHH I
—  yBaXk€HHE KO BceM (popMaM cOOCTBEHHOCTH, TOTOBHOCTD K 3aIllUTE CBOEH COOCTBEHHOCTH,
—  OCO3HaHHBIN BBIOOp OymyImiei mpodeccuu Kak myTh U CIOCO0 peaTnu3aiii COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB;



— TOTOBHOCTh OOYYAIOIIMUXCSA K TPYIAOBOH NPO(HECCHOHATBLHOW JEATEIBbHOCTH KaK K
BO3MOXXHOCTH  y4acTUsi B  PEIICHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBCHHBIX,
0O0IIeHAIIMOHAIBHBIX POOJIEM;

—  TOTPEOHOCTH TPYAUTHCS, YBAKEHUE K TPYAY U JIOJSM TPYa, TPYJAOBBIM JTOCTHKEHUSIM,
JOOpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOEC OTHOIICHHWE K PAa3HBIM BHJAM TPYIOBOM
JIEATEIbHOCTH;

— TOTOBHOCTHh K CaMOOOCTY)KHBAaHHUIO, BKJIIOYAas OOYYCHHE W BBINOJHCHUE JOMAIIHUX
0053aHHOCTEH.

JInuHOCTHBIE pe3yabTaThl B cepe GU3NUECKOr0, ICHX0JI0THYECKOr0, COUATIBLHOTO H
aKa/ieMU4yecKoro 6J1aronoay4ust 00y4aronuxcs:

—  ¢usuueckoe, IMOIMOHAIBHO-TICUXO0JIOTUYECKOE, COIMATIbHOE Onaromnomaydne
00yJaromuxcst B )KM3HA 00pa30BaTENIbHON OpraHU3aly, OIIYIICHUE ASTbMU 0€30MacHOCTH H
IICHXOJIOTUYECKOT0 KOM(pOpTa, HHPOPMAITMOHHOH O€30I1aCHOCTH.

1.2. MeTanpeaMeTHbIe pe3y/IbTaThl
PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS
BbinyckHUK HayuMTCS:

—  CaMOCTOSITEJIbHO OIpEAeNATh I1IeNd, 3aJaBaTh [apaMeTpbl U KPUTEPHUH, MO KOTOPHIM
MO3KHO OIPENEIUTh, YTO LEJIb JOCTUTHYTA;

—  OILICHMBaTh BO3MOYKHBIE ITOCIEACTBUSI TIOCTHIKEHUS TOCTABJIEHHON LIE€H B 1€ATEIbHOCTH,
COOCTBEHHOM KM3HH U KU3HU OKPY)KAIOLIUX JIIOJIEH, OCHOBBIBASICH HA COOOPAKEHUSAX 3TUKU U
Mopay;

—  CTaBUTh U (QOPMYJIUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BATEIbHOM AEATEIBHOCTU U
KU3HEHHBIX CUTYaLUsX;

— OLEHMBaTh pPECypchl, B TOM 4YHUCIIE BpeMs M Jpyrue HeMaTepuaibHble PECYpCHI,
HEoOXO0UMbIE JJIs JOCTUKEHUSI TIOCTABJICHHOM 11€TH;

— BbIOMpaTh MyTh JOCTHXKEHUS 1N, IUIAHUPOBaTh pEIIEHHE IOCTaBJIEHHBIX 3ajad,
ONTUMU3HUPYS MaTepHaJIbHbIE U HEMaTepUaJIbHBIE 3aTPaThI;

—  OpraHu3oBbIBaTh A(Q(EKTUBHBIA MOUCK PECYPCOB, HEOOXOAUMBIX ISl JTOCTUKEHUS
MIOCTaBJICHHOW LIENH;

—  COIOCTABJISITH IOJYYEHHBIN pe3yNbTaT ACSITEIbHOCTH C IIOCTABICHHON 3apaHee LENbIO.
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
BbInycKHUK HAyYHMTCH:

—  HCKaTh U HaXOJUTh 000OIIEHHBIE CTIOCOOBI pEIIeHUs 3a/1a4, B TOM YHCJIE, OCYIIECTBIISITh
pa3BepHYTbII MHQOPMAIIMOHHBIM IMOMCK M CTaBUTh HA €ro OCHOBE HOBbIE (y4yeOHbIE H
MO03HABaTEJIbHbIE) 3a/1a4H;

— KPUTHYECKH OILIEHMBAaTb M WHTEPIPETHPOBaTh HH(OPMALMIO C pPa3HBIX IO3ULUH,
pacro3HaBaTh U GUKCHUPOBATH IPOTUBOPEUHsI B MH(POPMAIIMOHHBIX UCTOUHUKAX;

—  HUCIOJIb30BaTh Pa3JIMYHbIE MOJEIBHO-CXEMATUUYECKUE CpPEIACTBA [UIsl IPEACTABICHUS
CYLIECTBEHHBIX CBSI3él W  OTHOIIEHUH, a TakkKe MPOTHUBOPEYMH, BBISIBICHHBIX B
UH(POPMALIMOHHBIX HCTOYHHKAX;

—  HaxXOJUTh U NPUBOJUTH KPUTUUYECKHE apTyMEHTHI B OTHOLLIEHUM JIEHCTBUHN U CYKICHUM
JIPYroro; CIOKOWHO M pPa3yMHO OTHOCUTHCS K KPUTHYECKHM 3aMEYaHHUSIM B OTHOILIEHUU
COOCTBEHHOTO CYXKJIEHUSI, pacCCMaTPUBATh UX KaK pecypc cOOCTBEHHOTO pa3BUTHS;



—  BBIXOAWTH 3a PaMKH Y4eOHOTO MpeaMeTa M OCYIIECTBIATH LieJICHANPaBICHHBIA MOUCK
BO3MOXKHOCTEH Il IIMPOKOTO MEPEeHOca CPEICTB U CIIOCOO0B ACHCTBUS;

—  BBICTpauBaTh MHIUBUYaJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBAs OTPAHUYECHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

—  MEHATh U YAEPKUBATh pa3HblE MO3ULMH B [I03HABATEIBHOMN JEATEIbHOCTH.
KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS
BbInyCKHUK HAY4YUTCSH:

—  OCYILECTBJIATH JIE€JIOBYH0 KOMMYHHMKALUIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU
(xak BHYTpU 00pa3oBaTeJIbHON OpraHM3alllM, TaKk U 3a ee MpeaesiaMu), MoAduparh MapTHEPOB
JUIS IGTIOBOM KOMMYHHUKAIIMU MCXOJSl U3 COOOpaKEHUH pe3ylbTaTUBHOCTU B3aUMOJICHCTBUS, a
HE JINYHBIX CUMIIaTU;

— TIpU OCYHIECTBICHMM TPYINIOBOH pabOTHl OBITh KaK PYKOBOAWUTENEM, TaK U WICHOM
KOMaH/ibl B Pa3HbIX POJSAX (F€HepaTop HeH, KPUTUK, UCTIOIHUTENb, BRICTYAOIINM, 3KCIIEPT U
T.1.);

—  KOOPOWUHHUPOBATh M BBINOJHATH PabOTy B YCJIOBHUSX peajbHOro, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

—  Ppa3BepHYTO, JOTMYHO M TOYHO H3Jararb CBOI TOYKY 3pPEHHSI C HCIIOIb30BAHHEM
aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

—  pacmo3HaBaTh KOH(UIMKTOTEHHBIE CHTYallUd W TPENOTBpAIlaTh KOHQIIMKTHI 0 HX
aKTUBHOW (a3pl, BBICTpaMBaTH JEJIOBYIO M 00pa30BaTENbHYI0 KOMMYHHUKAIMIO, H30eras
JIMYHOCTHBIX OLEHOYHBIX CYXICHUH.

1.3. lIpeameTHBIE pe3yJIbTATHI
Brimyckauk Ha 0a30BOM YpOBHE HAyYUTCS:

- IEMOHCTPHUPOBATh Ha IPUMEPAX POJIb ECTECTBO3HAHMSI B PA3BUTHUU YEJIOBEUECKOMN
LMBUJIN3AL1H; BBIICIATH IEPCOHANBHBIN BKJIAJ BEIMKUX YUEHBIX B COBPEMEHHOE COCTOSIHUE
€CTECTBEHHBIX HayK;

- TPaMOTHO IPUMEHSTh €CTECTBEHHOHAYYHYIO TEPMUHOJIOTHIO IIPU ONUCAHUHU SIBJICHUHN
OKPYXKaroIlero MUpa;

- 000CHOBaHHO NMPUMEHATH MPUOOPHI I U3MEPEHUS U HAOIIOACHNUS, UCIIOIb3YsI ONMCAHUE WU
NPEUIOKEHHBIN allTOPUTM SKCIIEPUMEHTA C LIEJIbI0 MOTY4YEHUs 3HaHUH 00 00bEKTe U3yUEeHHUS;
- BBISIBJISITH XapakTep sSBJIECHUHN B OKpY’Kalollel cpesie, MOHMMAaTh CMbICT HaOII0JaeMbIX
IIPOLIECCOB, OCHOBHIBASICh HA €CTECTBEHHOHAYYHOM 3HAHUU; UCIIOJIb30BaTh JJIsl ONUCAHUS
XapakTepa NpoTeKaHUs MPoLeccoB (U3NUECKHUE BEIUUNHBI U JJIEMOHCTPUPOBATh B3aUMOCBSI3b
MEXy HUMH;

- OCYILECTBIIATH MOJECTUPOBAHUE MPOTEKaHNs HAOIr01aeMbIX NPOLIECCOB C YUE€TOM I'PaHMIL
IIPUMEHUMOCTH UCIIOJIb3YEMBIX MOJIENIEH;

- KpUTHUYECKH OLIEHUBATh, UHTEPIIPETUPOBATh U 00CYXKJ1aTh MH(OPMAIIHIO, COAEPKAILLYIOCS B
coobmienusax CMMU, pecypcax MHTepHeTa, HAYYHO-TIONYJISIPHBIX CTAThsIX C TOUKH 3pEHUS
€CTECTBEHHOHAYYHOU KOPPEKTHOCTH; JIeJaTh BHIBO/IBI HA OCHOBE JIUTEPATYPHBIX JAHHBIX;

- IPUHUMATh apTyMEHTHUPOBaHHbIE PELICHUS B OTHOILIEHUU PUMEHEHUS pa3HOOOpa3HbIX
TEXHOJIOTHI B MPOo(eCcCHOHAIBHOMN 1eATEIbHOCTH U B OBITY;

- U3BJIEKATh U3 OMUCAHUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB HEOOXOAUMBIE
XapaKTEPUCTHKH JUI KOPPEKTHOTO MX MCIIOJIb30BAHMSI; OOBSICHITH IPUHIHIIBI, [TOJIO’KEHHBIE B
OCHOBY pabOThI IPUOOPOB;



- OpPraHU30BBIBATH CBOIO JESITENLHOCTh C YUETOM MPUHIIMIIOB YCTOWYUBOTO PA3BUTHS CUCTEMBI
"mpupoaa-o0IIecTBO-4e0oBeK" (OCHOBBIBASICH HA 3HAHUSX O MPOIleccax MmepeHoca u
TparcOpMaIiK BEIIECTB U SHEPTUN B IKOCHCTEME, Pa3BUTHH U (DYHKIIMOHHPOBAHUH
Oounochepsl; 0 CTPYKTYpE MOMYJISIUN U BUIA, aIalITAIIUSIX OPraHU3MOB K CpeJic OOMTaHHUS,
CBOMCTBAX IKOJIOTHUECKUX (PAKTOPOB; PYKOBOJACTBYSICH MPUHITUIIAMH PECYPCOCOCPEKEHUS U
0e30MacHOro NPUMEHEHUSI MAaTepUAJIOB U TEXHOJIOTUI; COXpaHssi OMOJIIOTHYECKOe
pazHooOpasue);

- 000CHOBBIBATH MPAKTHUUECKOE HCIIOIH30BAHUE BEIIECTB M UX PEAKIMI B IPOMBIIIJICHHOCTH U B
OBITY; OOBSACHATH POJIb OIPE/ICICHHBIX KJIACCOB BEIIECTB B 3arpsI3HEHUH OKPY>KAIOLIEH cpebl;
- IEHCTBOBATH B paMKaXx MPaBUJI TEXHUKH O€30MACHOCTH U B COOTBETCTBUU C MHCTPYKIUSIMH IO
MPUMEHEHHUIO JIEKAPCTB, CPEIICTB OBITOBOW XUMHUH, OBITOBBIX SJIEKTPHYESCKUX TPUOOPOB,
CJIOKHBIX MEXaHU3MOB, TIOHUMAasi ECTECTBEHHOHAYYHBIC OCHOBBI CO3JIaHUS TPEITICAHMIA;

- (hopmEpoBaTH COOCTBEHHYIO CTPATETHIO 3J0POBhecOeperaromniero (paBHOBECHOTO) MTUTAHUS C
y4eToM OMOJIOTUYECKOM 11€71eCO00Pa3HOCTH, POJIU BEILIECTB B MUTAHUH U KU3HEACITEIbHOCTH
JKUBBIX OPTraHU3MOB;

- 00BACHATHh MEXaHHU3M BIIUSHUS Ha )KUBBIE OPIraHU3MbI AJIIEKTPOMArHUTHBIX BOJIH U
PaZMOaKTUBHOTO U3IYUYECHHUSI, a TAKXKe JEHCTBUS aJIKOTOJIsl, HUIKOTHHA, HAPKOTHYECKHX,
MyTareHHBIX, TEPATOTCHHBIX BEIIECTB HA 3JI0POBbE OPTaHU3Ma M 3apOIBIIICBOS Pa3BUTHCE,

- BEIOMPATH CTPATETHIO MMOBEACHHS B OBITOBBIX U YPE3BBIYAMHBIX CUTYAIIUSIX, OCHOBBIBASCH Ha
MOHMMAHWUY BIUSHUS Ha OPTraHU3M YeJIOBeKa PU3NICCKUX, XUMHUSCKHUX M OMOJIOTHUYCCKUX
(dakTopoB;

- OCO3HAHHO JICWCTBOBAThH B CUTYAI[MU BHIOOpA MPOAYKTA WM YCIYTH, TPUMEHSS
€CTECTBEHHOHAYYHBIE KOMITETEHITUH.

BoinyckHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHTHCS:

- 8bINOJIHAMb CAMOCMOSIMENbHBLE IKCNEPUMEHMbL, PACKPbIBAIOujUe NOHUMAHUE OCHOBHBIX
ecmecmeeHHOHAYYHbIX NOHAMUL U 3aKOHO08, CO000as npasuia 6e30nacHou pabomul,
npeocmasisims NOJLYYeHHble Pe3yIbmamol 8 MaOIUYHOU, epaguuecKol Ui mekcmogou gopme;
oenamb 8b1800bl HA OCHOBE NOJYYEHHBIX U TUMEPAMYPHBIX OAHHBIX

- OCYWecmesims CamoCmoamenshblll yueOnslll NPoeKm Uil ucciedosanue 6 0oiacmu
ecmecmeo3Hanusl, 6KII0UAOWULL onpeodeleHue membl, NOCMAHOBKY Yelu U 3a0a4, 8bl08UNCEHUE
eunome3sul U nymeti ee I9KCNePUMEHMANIbHOU NPOBEPKU, NPOBedeHUe IKChePUMEHMA, AHAIU3 e20
PE3VIbMAmMos ¢ yuemom noepeutHoCmuy usmeperus, Gopmyauposanue b180008 U
npeocmasieHue 20moeo2o UHGOPMAYUOHHO20 NPOOYKMA,

- 00cyarcoams cywecmayoujue 10KanibHvle U PecUOHANbHble NPobiembl (IKo102udecKue,
9HepeemuuecKkue, colpbesvle U m.o.); 000CHOBbIBAMb 8 OUCKYCCUU B03MONCHBLE NYMU UX
peutenus, OCHOBbIBASACL HA eCMEeCMBEHHOHAYYHbIX 3HAHUSX,

- HAX0OUMb 83AUMOCEA3U MEHCOY CMPYKMYPOU U YyHKYuell, npuduHoU u creocmeuem, meopuetl
u haxmamu npu ananuse npooOIEeMHBIX CUMYayuti U 000CHOBAHUU NPUHUMAEMBIX PEUleHUll Ha
OCHOBE eCmecmE8eHHOHAYYHbIX 3HAHUU, NOKA3bI8AMb 83AUMOCEA3b MENCOY 00NACMAMU
ecmecmeeHHbIX HayK.

2.Conep:xaHue y4eOHOI0 peaAMeTa
10 knacc.
l. Beenenue (4 4)



BBenenue B ecrectBo3Hanue. Ilpupoma-cpena oOuWTaHUS M HCTOYHUK JKU3HHM YEJIOBEKa.
B3aumooTHOLIEHUS Yel0BEKa U IPUPOJBI, X JUalleKTUKa. [Ipupoaa — HCTOUHHK TBOPUYECKOTO
BJIOXHOBEHMS JEATENICH HCKYCCTBA.
EcrecTBO3HaHWe — eIMHCTBO HAyK O mpupoje. Marepus U (GOpMbl ee CyIIeCTBOBAHUS.
Junanexktuka ecrectBo3HaHusl. OCHOBHBIE 3Talbl €ro pa3BuTHs. [IoHATHE O €CTECTBO3ZHAHUH, KAaK
CUCTEME Hay4HbIX 3HAHUN O MPUPOJE.
Jemoncmpayuu. BuneodparMeHTsl (IOJI1 CENbCKOXO3SWCTBEHHBIX YrOJWil, Kapbepbl s
OOBIUM YTIIS U PYJbl, METAJUTypruueckiue KOMOMHATHI, ra30- U HedrenpoBoabl, hruotunuu, ['IC,
TOIL u ADC, mocneAcTBUS 3€MIICTPSICEHUM M IyHAMU, HMCUE3HYBIIHME BHUJIbI PACTEHHUN M
KUBOTHBIX ); PENPOIYKIIMH KapTUH BEIMKHX XYIOXKHHUKOB C TMEW3aKaMH M APYTUMH 00bEKTaMHU
npupoas! (Iumkuna, Jlesurana, AiiBazoBckoro, KOoHa u ap.); My3bIKajgbHBIE (DparMeHTHI,
NOCBSIIIEHHBIE ABJIeHUAM npupoabl (Yalikosckuii, Cen-Canc, berxoseH u ap.).
[TopTpeTsl y4eHBIX-€CTECTBOMCHIBITATENEH, BUACO(DPArMEHTHl MO MCTOPUU BO3HUKHOBEHHS M
pa3BUTUA HUZUKH, XUMUHU U OHOJIOTUU

. EcrecTBo3HaHue U MeTOobI TO3HAHUS Mupa (17 4)
B3zaumoceasv mercoy HAYKoIl u mMexXHON02UAMU

Hcmopus uzyyenus npupoowl. Ilpozpecc 6 ecmecmeennbix HAyKax u e2o 6K1a0 8 paseumue
yusunuzayuu. Memoowvl HayuHO20 NO3HAHUA U UX cocmasisiowue. HabaooeHue, usmepenue,
9KCHepUMeHm, MoOenuposanue, 2unomesa, 8bl800, nocmpoerue meopuy. PoOpMbl NO3HAHUA:
Hay4YHOE U HeHay4yHoe. J[Ba ypOBHS HAyYHOTO MMO3HAHM: SMIMPUYECKUI (UyBCTBEHHBIH,
OMBITHBIA) U TEOPETHUYECKUH (palMoHaNbHbIN). MoenupoBaHie Ha TEOPETUUECKOM YPOBHE
IIO3HAHUS U TUIIBI MOJieNIel (MaeallbHasl, aHAJIOTHsL, MaTeMaThueckas). Poib MbICI€HHOTO
HKCIEPUMEHTA U MAaTEMATUYECKOT0 MOJICIIMPOBAHMSI B CTAHOBJIEHUU U PAa3BUTHH €CTECTBEHHBIX
HayK. PyHOaMeHmanbHvle NOHAMUS eCMeCmEO3HAHU.

A3zvik ecmecmeo3nanun. buonocus. buonornueckasl cucTeMaTvka U €€ BaXKHEWIINE TaKCOHBI.
bunomunanbHas HoMeHknaTypa. [lonarue Buna. Cucremaruka >kMBOTHBIX. [loHsATHE TOpOABI.
Cucrematuka pactenuil. Ilonstue copra. buonorumueckas HOMEHKJIaTypa — OCHOBa
npodecCUOHATBHON ~ AEATENbHOCTU. Xumus. TpuBHaibHble Ha3BaHMA. PanuoHanbHas
HOMEHKJIaTypa. MexayHapoaHas HoMeHkiatypa UIOITAK.

XUMHUECKUE 3JEMEHThl M MPOUCXOXKJeHHE MX Ha3BaHuMU . Knmaccudukanuus HeopraHMYecKHX
BEIIECTB (OKCHU[BI, KHMCIOTBHI, OCHOBAHHs, COJIM) W IMPHUHLUUIB OOpa3oBaHMsS MX Ha3BaHUIl.
Qusuka. Enunuuel usmepenus ¢usmueckux BenuuuH Ha Pycu.  EguHunsl usmepeHus
(¢u3NYECKUX BEIMYMH B HEKOTOPBIX JPYIMX CTpaHax. MexIyHapoJaHas CUCTeMa €IWHHUIL
u3MepeHus ¢usnueckux BenuuuH — CU. OcHOBHBIE M MPOU3BOJHBIE €IUHUIBI U3MEPEHUS
¢uznueckux BenuuuH CU.

Ecmecmeennonayunvie nonamus, 3aKOHb! U meopuu. ECTECTBEHHOHAy4yHBIE ITOHSTHSL.
KoHkpeTHble U aOCTpaKTHbIE €CTECTBEHHOHAy4yHbIE MOHATHS.  3aKOHBI E€CTECTBO3HAHUS.
EcrectBeHHOHayuHble Teopuu. OmnmucaTenbHble TEOPUM U OOBACHHUTEIBHBIE TEOPUHU.
ITporuosupyoas pojb €CTECTBEHHOHAYYHBIX TEOPUH.

Ecmecmeennonayunaa kapmuna mupa. Kaptunbl wmwupa: penuruosHas, ObITOBasd,
XynoxkecTBeHHasA. Ecmemceennonayunas kapmuna mupa (EHKM). Dsomonuss EHKM u ee
ATallbl: APUCTOTEIIEBCKHUI, HBIOTOHOBCKHUH, SUHINTEHHOBCKAs PEBOMIOLMS. [[pUHIIMIIBI TO3HAHUS
B €CTECTBO3HAHUU: COOTBETCTBUS, JONOJHUTEIbHOCTH, TPUUUHHOCTH, CAMMETPHH.



Mupel, 6 Komopuix mut scueem. lIpumepsl cucmemamuzayuu U HA2IA0HO20 NPeOCmMAasieHus
HAYYHO20 3HAHUSA. NPOCMPAHCINEEHHO-6PEMEHHbIE XAPAKMEPUCUKU (HAHOMUD U MUKPOMUD,
Maxkpomup, mezamup). I'paHuIbl MUPOB U YCIOBHOCTb 3TUX I'paHUll. Ponb nHayuHblx
docmudiceHUll 8 CO30aHUL HOBbIX MeXHoI02ull. Deonoyus mexroao2utl. IIpuOopsl U1 U3ydeHHUS
MHUPOB, UX BOJIIOLMS OT CBETOBOTO MUKpocKorna P.I'yka 10 ckaHUpYIOIIEro TYHHEIbHOTO
mukpockora (CTM) u atomHo-cunoBoro mukpockona (ACM). MonekysipHOe paciio3HaBaHUE
U €ro poJib B MIPUPOJIE U )KU3HU uenoBeka. KoMmbrorepsl Oyayiiero.

Jemoncmpayuu. TloptpeTsl yueHbIX- ectectBoucnbiTarened (I'.T'amwes, J[.Menneneesa,
I''Mennens, H. bekeroBa, M. @apanes), pa3audyHble MaTepUaldbHbie (QU3NUECKHE
(anextpodopHas MamMHA — MOAETh MOJHHH, KPUCTAJUIMYECKUE PEIICTKH PAa3IUYHBIX THIIOB),
Ouonornyeckne (MyJsDKH I[BETOB, OPraHOB TeJa yelloBeKa), reorpapudeckue (riolyc, Kapra,
TeJUlypuil),

XUMHUYECKHE (IIIAPOCTEPKHEBBIE 1 00bEMHBIE MOJICIIM MOJIEKYJT PA3IUYHbIX BemiecTB). Craiiabl
¢ MojensaMu ctpoeHust atoma Tomcona u Pesepdopna.

OTHOCUTEIBHOCTH MOHATHUS MYCTOTHI. Pasnuunbie ¢puznyeckue, XUMUIECKHE U OMOIOTHYECKHE
monenu. [loptperst Apuctorens, K.JIunnes, Y. [apBuna; BuaeodparMeHThl C TAKCOHaMHU B
0OTaHUKE U 300JIOTHH U MPUMEPHl CUCTEMAaTUKH OTJENbHBIX PACTEHUN M KUBOTHBIX. Tabmuia,
cinaiin wim Buneodparment «Homenknarypa MIOITAKY; Tabnuiel mim ciaaipl ¢ aHUMAaUSIMH
no oOmmMM mNpUHIUNAM OOpa30BaHUS HA3BaHMK BaXHEUIIMX KIIACCOB HEOPTaHUYECKHX
COCIMHEHUH — OKCUJIOB, KUCIIOT, OCHOBAHUS, COJIEH, - M UX KJIaccu(ukanuu.

[Toprperst Oma, Kynona, HetoTona, DiHmTeitHa U Ap.; TaOJUIBI OCHOBHBIX U MPOU3BOIHBIX
equann CHU; nuHamuyeckue BHIEO(PPArMEHTHI, WUTIOCTPUPYIOIIME Ba)KHEUIINE MOHATUA
(buU3MKY MPUMEHUTENHFHO K TeME YpOKa; ciai win BuaeopparmMeHT «CTapopyccKue eIuHUIIbI
U3MEpPEHUs]  HEKOTOPbIX  (pu3MYeckux  BelnuuuH». Tabmuuel W BUAeo(parMeHTsl,
WUTIOCTPUPYIOIINE BaKHEHIINE MOHITHS, 3aKOHBI U TEOPUU €CTECTBEHHOHAYYHBIX TUCIUILUINH
10 KypCy OCHOBHOM HIKOJIBI. BujeodparMeHThI U CaiIbl 10 3BOTIOIUH MUKPOCKOIIOB.
Jlabopamopnvie onvimwi. 1. IlocTpoeHHe paBHOCTOPOHHUX TPEYTOJbHUKOB M3 CIHYEK Ha
IUIOCKOCTH U B MpocTpaHcTBe. 2. MumtocTpanuss nmpuHLIMIA cOOTBETCTBUS. 3. MonenrpoBaHue
MpUHIMIIA PadOThl CKAHHPYIOMIETOo MHUKpockoma. 4. Jloka3atenbcTBO OEIKOBOM MPUPOJIBI
(bepMeHTOB.

Ilpakmuueckas paboma Nel. DMIUpUUECKOe TO3HAHUE B U3YYEHUH €CTECTBO3HAHMUSL.
Ilpakmuueckaa paboma Ne2. TlocTpoeHHe MPOCTPAHCTBEHHBIX MOJENiell HEOPraHWYEeCKUX U
OpPraHMYECKUX COESIUHEHNUN B COMIOCTABIEHUH C UX CBOMCTBAMH.

Ilpakmuueckas paboma Ne3. HabmogeHue 3a ropsiiei cBeuoi

Ipakxmuueckas paboma Ne4. HabnroneHue 3a "3MEHEHUEM TEMIIEpaTyphl JIbJIa U €r0 COCTOSTHUEM
IIPU HarpeBaHUU

I11.Meramup. OcBoeHne KOCMOCa U €ro poJib B KU3HM YesnoBedecTBa (11 u)

XpOHOJIOTHs ACTPOHOMHUYECKUX MPEICTABICHUN U OTKPBITUI: T€OLEHTPUYECKasi CUCTEMa MUDa;
AHTPOIIOIICHTPUYECKAsi CHCTEMa MHpA; TeIMOIIEHTpUYeCKast cucteMa Mupa. AcTpoHOMBI 16-19
B.B. U UX BKJIaJl B Pa3BUTHE NPEACTABICHUN 0 BeenleHHOW. Beenennas: meopusi 603HUKHOBEHUS,
cmpyKmypa, cocmas, 360110yusl. AcmpoHoMus Kax Hay4yHbli QYHOAMEHM 0C80EHUs.
Kocmuueckoeo npocmparncmea. Kocmosnorus. Bkiiag oTe4ecTBEHHON HaAyKH B MUPOBYIO
KOCMOJIOTHUI0. Pakemonocumenu, uckyccmeenuvie CHymHuKU, opoumanvhbie CmaHyul,
naanemoxoosl. OpoutanbHas actpoHomuueckas oocepBaropust (OAO). Hcnonvzosanue



CRYMHUKOBBIX cucmeMm 6 cghepe ungopmayuonnvix mexuonoautl. Cospemennvie Hay4HO-
uccne008amenbCKue npocpammbsl no U3y4eHUuro Kocmoca u ux 3uavenue. Ilpobaemuvl, ceéazannvle
€ 0CBOEHUeM KOCMOca, U nymu ux peweHus. MexcoyHapooHoe compyoHu4ecmeo.

IV.06010uku 3emiu: aurocdepa, ruapochepa, atmochepa (12 )

Cmpoenue 3emnu. /lumocghepa.  BHyTpeHHee cTpoeHHEe 3eMJIM U €€ XMMHUYECKUH COCTaB.
Ctpoenue u cocraB nutochepsl. MuHepasnbl U ropHsie nmopoasl. Pynsl. JIutochepHbie TUINUTHI.
3emnerpsicenus. [llkana Puxtepa. MTHTeHCMBHOCTD 3eMieTpsicenui. [{ynamu.

Tuopocgpepa. Oxeanvt u mopa. CocrtaB ruapochepbl. MupoBoii okean. Mops. Hetunuunsie
Mopsi:  CapraccoBo, Kacnumiickoe u Apanbckoe. Tema Mopsi B HPOM3BEIACHUSIX MHUPOBOM
XyJ10’KECTBEHHOH KYJIbTYPBI.

Boowl okeanos u mopeii. XuMuyeckuii cCOCTaB MOPCKOM 1 okeannueckout Bojsl. [Ipomuie. Jlen
B OkeaHe. ['peHnanausa. Anrapkruna. J[Buxenue Bog MupoBoro okeana. [IpuiauBbl U OTJIMBBL.
Mopckue Tedenus. Tunsl kimMara.

Boowt cywu. Boppl cymm u ux knaccudukanys. Pogauku. ['eiizepsl. MuHepaibHbIC BOIBI U HX
KJIacCU(pUKaIH. [Ipo6nema mpecnoit Boasl. O3epo baiikan. KapcroBbie siBieHus u
o0pa3oBaHHE CTAJaKTUTOB M CTAJarMUTOB. AHOMAJbHBIE CBOMCTBA BOJABI U UX 3HAUYCHUE B
PUPOJE.

Ammocghepa. Ilozooa. Atmocdepa u ee coctaB. BepTukanbHoe cTpoeHHe aTmochepsi:
Tporocdepa, crparocdepa, mezochepa, Tepmochepa, 3x3ochepa. CocraB Bo3ayxa. O30HOBEIC
IObIpel W TApHUKOBBIA d¢¢ekr. Iloroga m xnmumar. Ammocgepnoe oOaenenue. Bemep.
Atmocdeprnoe nasrnenue. KecconHas u BbIcOTHass Oonie3HU. LIMKIOHBI W aHTUIMKIIOHBI.
ATtMocdepHbie GpoHTHL. BeTpa 1 X BUABL: KB, CMEPY, aHTHITACCAT, IaccaT, Opus, heH, Oopa,
CUPOKKO, MyCCOHBI, Talil(yHBI, yparanbl, CMEp4H, TOPHAJIO.

[Ikana bogopra.

Bnasicnocms 6030yxa. BnaxnocTs Bo3ayxa. [Icuxpomerp u I'urpomerp. Touka pocsl. OGnaka,
ux (opmbl U pazmepsl. Tyman. Ocanku u ux Tumnsl. Pagyra.

Hemoncmpayuu.  OO6pa3ubl pya, MUHEPAJIOB U TOPHBIX MOPOJ, pU3NYecKas KapTa Modyliapu,
aTJIachl.

Kaptel: Mopckux Teuenui, pusnueckue kaptel Mupa u Poccuiickoit denepanumn.
Buneodpparments! 1 pororpaduu no temMe ypoka: CTpoeHUE 3eMIIM, 3eMJIETPSCEHUs, llyHaMH,
pa3IuYHbIe OKeaHbl U MOps, alicOepru, MOPCKUE TEYEHMsI, pOJAHUKH, Tel3eprl, o3epo baiikain,
KapCTOBBIE SBJIECHUS (CTAJaKTUThl M CTaJarMUTHI), atMocepa M ee cocTaB, LMKIOHBI U
AQHTHUILMKIIOHBI, BUJbI BETPOB, TYMaH, paayra, OCaJki pa3JIn4HbIX TUIIOB. PerpoayKiumu KapTuH -
. AnBazoBckuii «/leBstoiii Ban», U. JleBuran «beper Cpennzemnoro mopsi», U. Inmkun «Ha
6epery Mmops», JI. Jlaropuo «Mope», A. PruoB «Ha romybom mpoctope»; (GparMeHThI
My3bIKaJIbHBIX TpousBeneHui - H. Pumckuii-Kopcakos «Cagko», K. JleGroccu «Mope», M.
Papenpb «Jlonka B okeane» u3 cOopHuka «3epkanay, I1. YalikoBckuii «JlebeamHoe o3epoy», M.
Mycoprckuii  «CHerypoukay. [IpeBpaiiennsi HepacTBOPUMBIX KapOOHATOB KaJIBIMSI M MAarHUS
(cpemHux coineil) B pacTBOPUMBIE THUIAPOKapOOHATHI (KHUCIBIE COJIM) U OOpaTHO — MPUYMHA
00pa30BaHUs CTAJAKTUTOB U CTaJarMUTOB. MoaenupoBaHue napHukoBoro ¢ ¢dexra. [Ipudopsr:
JUI U3MepeHus: atMoc(epHoro namBieHust (0apoMeTpbl), A MU3MEpPEHHs BIAKHOCTH BO3JyXa
(TUTpOMETpHI).



Jlabopamopuvie onvimul.  1.MI3ydenme coctaBa TpaHuTa. 2. MonenupoBaHuE BBICOKOU
IUIOTHOCTHU BOABI MepTBoro mMopsi. 3. Pacmupenue BobI Ipy HarpEeBaHUU.

Ipaxmuyeckas paboma Ne 5.V13ydenne KOJIEKIUU TOPHBIX TOPOJT

Ipaxmuyeckas paboma Ne 6.V13yuenune nmapaMeTpoB COCTOSTHUS BO3AyXa B KaOUHETe.

V.Makpomup. Hayka 06 okpy:xaromeii cpene. buocdepa. (23 u)

/Ku3nb, npusnaku Hcueozo u ux OmMHOCUMENbHOCHIb. OcCHOBHBIE CBOMCTBa KHMBOTO
OpraHu3Ma: €IMHCTBO XHMHMUYECKOrOo COCTaBa, OOMEH BEIIECTB, CaMOBOCIIPOM3BE/IEHUE,
HACJIEACTBEHHOCTh, U3MEHUNBOCTb, PAa3BUTHE U POCT, Pa3JIpakUMOCTb, JUCKPETHOCTh U
LIEJIOCTHOCTh, 3HEPIr03aBUCHUMOCTb.

JKuBble cucTembl, Kak CaMOYIPABISAIOIINECS, CAMOPETrYJIUPYIOLUIUECS, CaMOOPraHU3YIOLIHECS
cucreMsbl. Tpu Hagasa rTepmoavHaMuKU. [loHATHE SHTpONIUU.

Ilpoucxorcoenue yncusnu na 3emiae. OCHOBHBIE TMIIOTE3bI IPOUCXOKICHUS )KU3HU HA 3eMJIe:
KpE€aluoHN3M, TUIIOTE3a CaMOIIPOU3BOJIBHOIO 3apOXKACHMS >KM3HM U3 HEXUBOTO, KOHUEILMS
OuoreHesa, runoTe3a MaHCIePMHH.

I'unore3a NPOMCXOXKACHUS KU3HU MyTeM OMOXUMHMUYECKOW 3BoMIoIMM (runore3a OnapuHa—
Xonaeitaa). Jluckyccus 0 BO3MOKHOCTH CYIIECTBOBAHUSI BHE3EMHBIX IMBHIIM3AIUH.
Xumuueckuii cocmag knemku. XUMUUECKas OpraHU3alus KJIETKA HA aTOMHOM — 3JIEMEHTHOM,
- ypoBHe. MakpoanemMeHTbl. MUKpO3JIeMeHTbl. MOJIEKYISpHBIM  yPOBEHb XHMHUYECKOU
OpraHM3aly KIETKH (MOJEKYJIspHBIA cocTaB KieTkH). Heopranmueckue coeiMHEHUs KIETKHU.
Bopna u ee posib. Munepanbibie coinu. OpraHMuecKue BEleCTBA KIETKH.

Yposnu opzanuzayuu sxcuznu. KiieTouHslll ypoBEHb OPraHU3aLMY KU3HU HA 3emiie. TKaHEeBbIH
ypoBeHb. THIbI TKaHEW )KUBOTHBIX (SMUTEINANIbHASL, COSAMHUTENbHAs, MbIIIIEYHAsl, HEPBHAS) U
pacteHuil (oOpa3oBaTenbHas, MOKPOBHAs, OCHOBHas M MpoBoasmias). OpraHHelii ypOBEHb.
OpranusMeHHbIN ypoBeHb. lonysinoHHO-BUI0BON ypOBEHb. BHOr€OLEHOTUYECKUN YPOBEHb.
buonienos. buocdepnsiii ypoBeHb.

Ilpokapuomul u syxapuomet. 1IpoxapuoThl U dyKapuOThl. bakTepuu U UX KiacCUPUKAIUSA: 110
dopMme (GaILIbl, KOKKH, CIIUPUILIBL, BAOPUOHBI), TIO TUITY MUTAaHUsA (CanpodUThI, Hapa3uThl), IO
OTHOIIIEHUIO K KHCIOPOay (a’dpoObl, aHa’poObl). OCOOEHHOCTH CTPOCHHUS OakTepuil M UX
XKHU3HeeATeNbHOCTH. Ponb GakTepuu B mpupojae W KU3HM 4yernoBeka. [{maHoOakTepuu (cuHe-
3eJIeHbIE BOJIOPOCIIN) M OCOOCHHOCTHU MX CTPOCHHS U KU3HEAEATeIbHOCTH. Poib inanoOakTepuit
B nipupoze. CTpoeHue KIETKH 3yKapHOTOB.

Knemounan meopus. Ilpocmeiimue. Bupycei. Knertounas teopus M €€ IOJIOKECHHS.
[Tpocreiimune: XKryTHKOBbIE, pECHHUUYHbIE, aMe0OUIHbIe. 3HAUEHHE MPOCTEHIINX B MPHUPOJAE U
KU3HU YenoBeka. Bupychl. CTpoeHre U 0COOEHHOCTH KU3HEAESITEIbHOCTH BUPYCOB. BupycHbie
3a0oneBanus uyenoeka. BUY u CIIM/. ['pubGsl. Pons rpuboB B mpupoge u B XO03AHCTBE
YyeJloBeKa.

Ilonamue ouonozuueckoin reontoyuu. Ieontoyuonnans meopus. llonstue OUMOTOTHUECKON
HBOJIONMH. J{TUTETLHOCTh, HEOOPAaTUMBIN XapakTep, HalpaBIeHHOCTh 3BOMIOIMU. OCHOBHBIE
HalpaBJIeHUs HBOJIOLMN. bruonornyeckuit nporpecc. buonornueckuii perpecc. AHTPOIIOTreHe3 U
€ro JTallbl.

[Ipennocebuikn co3gaHust HBOMONMOHHONM Teopun UY.JlapBuHa. Jlormyeckass CTpykTypa
JTapBUHMU3MA (M30BITOYHAS MHTEHCUBHOCTh Pa3MHOXKEHHUS, 00pb0a 3a CyIlleCTBOBaHUE U €€ BUIbI,
ecTecTBeHHbIN 0TO0p).CuHTeTHUECKas TeopHsi IBotolMU. MukposBotonus. BunooGpasoBanue
(reorpaduueckoe U 3Kojormyeckoe).MakposBomonus. JIBHXKyIIME CHIJIBI  DBOJIOLUU:



MYTalMOHHBIA TpOIECC, MOMYNISIIMOHHBIE BOJHBI, W30JAHsI. POpMBI €CTECTBEHHOro 0TOOpA:
CTaOMIIM3UPYIOUIHMA, ABMKYITHH, TU3PYITHBHBIMN.

Cospemennvie mMemoovl NOOOEPIHCAHUA YCMOUYUBOCIU OUO2E0UEHO3068 U UCKYCCHIBEHHBIX
IKocucmem

[Tousitue sxocucremsl. buoromn. buotieHos. buozeoyenos, cmpykmypa u 0cHO8bl
@yukyuonuposanus. OTnuuns OMOTEOIeH03a OT SKocucTeMbl. HecTaOnibHble 1 cTaOUIIbHBIC
IKOCUCTEMBI. buozeoxumuueckue nomoku. Kpyzoeopomul eewjecmaa. llpunyunsi
yemouuusocmu buozeoyeno306. Hayunvie 0chosbl co30anust u N0OOePIHCAHUS UCKYCCHBEHHbIX
akocucmem. Ilpouzeo0cmeo pacmumenbHou u HCUBOMHOBOOUECKOU NPOOVKYUL: NPOOLeMbl
Konuuecmea u kavecmaa. Knacmephulii nooxoo kax cnocob 60ccmanogieHus
OUO2EOXUMUYECKUX NOMOKO8 8 UCKYCCIMBEHHBIX dKOcucmemax. AHmubuomuxu, necmuyuovl,
CIMUMYAAMOPbL pOCMA, YOOOPpeHUs. U ux npupoousie anaiocu. Ilpobaema ycmoiiuusocmu
20POOCKUX IKOCUCTEM.

Huwesvie yenu. Ixkonozua. Ikonozuueckue pakmopel.  TUNONOTUA KUBBIX OPraHU3MOB
OKOCHUCTEMBI:  MPOJYIEHTHI, KOHCYMEHTBHI, pPEayUeHTBl  (campoQurbl).  ABTOTPOQBHI.
['ereporpodrl. [TorsiTHe 0 UMIEBBIX (TpodUUECKUX ) eTsiX OuoreorieHo3a. [Tumesas memns. J[Ba
OCHOBHBIX THIIa TPO(PUUECKUX IeTeld — macTOuIHbIe (e BhICAaHUs) U JCTPUTHBIC (LIeTTH
paznoxenus). [Iumesas cerb. DKoI0rnyecKkue NUpaMu/pl (YMCIEHHOCTH, OMOMACChI, SHEPTUN).
ITpaBuiio 10 %. Ilonstue 06 skonoruu. OCHOBHBIE MPOOJIEMBI 3KOJOTUU. DKOJIOTMUECKHE
(dakTopsl: abuoTnyeckue, ONOTUYECKHE, aHTPOIIOTCHHBIE.

IKon0cuuecKkue npoodiemvl coepemeHHocmu

buocdepa u ee rpanunpl. Konnenius ssomoruu 6uocdepsr B. M.Bepnanckoro. Hoocdepa.
Texnocdepa. OcHOBHBIE TOAXO/IBI B YUEHUU O Ouocdepe: IHepreTUYECKuH,
OroreoXMMHIeCcKuii, ”HGOPMAIMOHHBIH, IPOCTPAHCTBEHHO-BPEMEHHOM, HOOC(EPHBIA.
buocghepa: smanvi hopmuposanus u cyenapuu pazsumus. AkmyanbHvle 3K0102UYeCKUe
npobnembl: 2100aibHble, PeUOHANIbHbIE, IOKAIbHbLE, UX NPUUUHBL U CIe0CmEus. JKoio2udecKue
npooaeMbl dHepeemudeckol ompaciu. Anbmepnamusnas snepeemuxa. Payuonanvnoe
UCNONIb308AHUE dHEPSUU U IHep2ocOepedceHue. DHepeemuyecKkas 6e30nacHOCmb.
Tpancuayuonanvrvle npoekmul 6 oo1acmu sHep2emuku. Memoowvl usyuenus cocmosanusl
oKpyd#rcaroufeti cpeovl. Msmenenus okpyscarowel cpeodsl, Kak Cmumy 0Jisl pa36Uumusi HayyHblx
uccnedosanuil u mexronoz2ui. Ecmecmeenno-nayunvle no0xoovl K peueHuio 9K0102ULeCKux
npobnem, npupodocbepezaroujue mexuonocuu. Mexicoynapoomnvie u poccuiickue npocpammol
peuierus IKOI02U4eckKux npooiem u ux sghgexmusnocme.

IIpoodnemuvt 0mxo0006 u 3a2pa3HeHUsn OKpYIicaouieil cpeost

IIpobnema ysenuuenus Koauvecmea omxo0o8. bvimosvie, KomMmyHanbHbIe, NPOMbIULIEHHbIE
omxo0vl. CogpemenHbvle mexHoI02uu coopa, XpaneHus, nepepadomru u Ymuausayuu 0mxooos.
1lo0x00b1 Kk cokpauenuro omxo008, 6e30mxoonvle mexHoio2uu. McmoyHuku 3a2ps3Hensl
oKpyascatoujet cpeosi. Ilepcnekmuenvle mexHono2uu IUKEUOAYUU NOCTE0CNEUN 3A2PAZHEHUS]
oKpyascarouetl cpeowvi. Pexynomueayus nousst u 600HbIx pecypcos. Cucmemvl 60000UUCHKU.
Medicoynapoonvie npoepammsvl RO 0OPAULEHUIO C OMXO00AMU U COKPAWEHUIO 8030eUCMBUsL HA
OKPYAHCAIOUWYI0 CPedy, UX IPHeKmusHoCb.

B3aumoceazv cocmoanua okpyxcarouieii cpeosvt U 300p06bs 4enoeeKa



Hezpaoayus oxpyarcaroweti cpeovl. Tlpoepammvl MOHUMOPUH2A KA4eCMBa OKPYIcaloueli cpeobi.
3aepsasznenue 8030yuHol, B0OHOU Cpedbl, NOUBbL, NPUUUHBL U ciedcmeust. [LIymogoe
3aepsazHenue. Inekmpomaznumuoe gozoeticmaue. I/[K. Yemoiiuusocmos opeanuzma u cpedwl K
cmpeccosvim 8030eticmausim. 3a00ae8anus, C8A3aHHble CO CHUNCEHUEM Ka4ecmsd
oKpyarcaroujeti cpeovl. HnousudyanbHvle 0COOEHHOCIU OpeaHUu3Ma Npu 8030eUCmaeun paxkmopos
oxpyarcaiougeti cpeovl. CogpemeHnble MeXHON02UU COKPAWEHUS He2AMUBHO20 6030€UCMBUSL
Gaxmopos oxkpyacaroueti cpeovl. Hayunvie ocnosvl npoexmuposanusi 300po6oil cpeobl
obumanus.

Hemoncmpayuu. Buneodparmentsl u ortorpadguu mo teme: Mpolecchl THUEHHs, OpoKeHue,
MPOLECCHl JUCCUMUWIISALIUU; MPEICTAaBUTENIN MPOKAPUOT U IYKApUOT; OCOOEHHOCTH CTPOCHUS
BHUPYCOB, MIPEICTABUTEIH LIAPCTBA TPUOOB, SKOJIOTUYECKHE CUCTEMBI, IPUMEPHI MTUIIEBBIX LIETEH.
PactBopenue B BoJe XJIOpPOBOAOpOJa (AMCCOIMAIMS COJSHOM KHUCIIOTHI), PACTBOPEHHE
KPUCTAIIJIOB TIEpMaHTaHaTa KaJlis WK METHOTO KyIopoca B BoJe, UCTIapeHHe BObI, Tuhdy3us
Maxy4yux BEHIECTB (0JEKOJIOHA) C TOPSIICH JIAMIIOYKH HaKaJIMBaHUS, UCTIAPEHUE KA CIIUPTA C
GUIBTPOBAIBHON OyMaru wim caaeTku. Penpoaykiun KapTHH BEIUKUX XYJ0)KHUKOB HA TEMY
0O0KECTBEHHOTO TMPOUCXOXKJICHUS >KU3HHU; PA3IHYHBIX MPUPOJHBIX IKOCHUCTEM. Taliauiml u
IUIaKaThl: «XHUMUYECKUH COCTAB KIETKNY, «DBOJTIOLUOHHOE IPEBO PACTEHHI», « IBOITIOIUOHHOE
JPEBO KUBOTHBIXY, «IBOIIOLIMOHHOE IPEBO MPUMATOB U yesnoBeka». [loptperst A.M. Onapuna
u Jx. b. Xonaeitna, T.11IBanna, /.. UBanosckoro u 3. /xennepa, A.Tencnu, B. Cykauesa,
9. I'ekkens, B.M.Bepuanckoro, Y./lapsuna. [lnmakatel 1 MyJsKM OPraHOB M CHCTEM OPIaHOB
pacTeHui, 4yeJoBeKa 1 JKMBOTHBIX. JleMoHcTpalus mpoiecca poTocuHTe3a.

Jlabopamopnvie onvimwi. 1. CBoiictBa OenxoB. CBoiicTBa TOKO3bl. CBOHCTBA Caxapo3bl.
CaoiicTBa Kpaxmaa.

Ipaxmuyeckas paboma Ne 7. PacriosHaBaHHE OPTaHUYECKUX COCTUHCHHIMA

Ipaxmuueckas paboma Ne 8. VI3yueHue pacTUTENbHOMN U KUBOTHOM KJIETKH

Ipaxmuuyeckas paboma Ne 9. VI3yueHne MUKPOCKOITUYECKOTO CTPOSHUS )KUBOTHBIX TKaHEH
Ilpakmuueckaa paboma Ne 10. H3yuenue nogedenuss npocmeuwiux npoCmMeuwux noo
MUKPOCKONOM 8 3a8UCUMOCTNU O XUMUHLECKO20 COCMABA 800HOLL CPeObl.

Ilpakmuueckas paboma Ne 11. H3zyuenue 63aumoceésseli 8 UCKYCCMBEHHOU 3IKOCUcmeme —
axkeapuyme u cocmasieHue yeneu NUmanusl.

Ilpakmuueckass paboma Ne [2. W3yuenue OBITOBBIX OTXOAOB. Paspabomka npoexma
pazoenvHozo coopa mycopa.

VI.A6uoTnyeckue pakTOpbI H NPUCIOCO0JEHHOCTH K HUM KMBBIX OPraHM3MOB (28 )
Ocobennocmu knumama Poccuu. 3ona apkmuyeckux nycmuoviiv, myHop u

Jecomymop. Kmumar Poccun. IlpuponHo-knmmatuyeckue 30HbI Poccum: apKTHUECKHX
MyCTBIHb, TYHAP, JIECOTYHJP, TAWTH, CMEIIAHHBIX U IIMPOKOJIUCTBEHHBIX JIECOB, JIECOCTEMHAS,
CTerneu, MOJIyMyCThIHb, TyCTHIHD.

Pa3nooOpa3ne u mpHUCTIOCOOJICEHHOCTh JKUBBIX OPTraHW3MOB K TOW WM HWHOW MPHUPOTHO-
KJIMMaTUYECKOM 30HE.

Inekmpomaznumnasa npupooa ceema. Cser. PazBuTHe NpeACTaBICHUN O MPUPOJE CBETA.
DOnekTpoMarHuTHoe  u3nydenwe. [lnmna  BomHel.  Yactora  KoneOaHUiA. [Txama
AIIEKTPOMArHUTHBIX BOJH. -JIyuu, peHTreHOBCKOE M3Iy4YeHHE, YIbTPapuoIeTOBOE U3TyUCHHE,
BUJUMOE U3NTydeHHue, nH(paKkpacHOE U3TyYSHHE U UX POJIb B IPUPOJIE U )KU3HU YETOBEKa.



Onmuueckue ceoiicmea ceema. JIBoiicTBeHHas npupoaa cBera. @OToH. 3aKOHBI OTPAKEHUS U
npenomiieHus: cBeta. OTHOCHUTENBbHBIN MOKa3aTeNnb ImpeaomiieHus. PakTopbl, BIUAIONIME HA
[OKa3aTelb IPEJIOMIICHUS: IPUPOAA BELIECTBA, TEMIEpATypa, JAJMHA BOJHBI MAJAIOLIETO
u3nydenus. Pedppakromerp. ducnepcus, nudpaxnus u HHTEpPEpEeHINS CBETA.

Ceem u npucnocodieHHoOCmb K HeMy JHCUBLIX OP2aHU3MO6. BiusHue cBeTa Ha OpraHU3aLUI0
JKU3HEHHOTO IMKJa opraHu3moB. buoputmbl. ®otocunte3. Knaccudukanus pacteHuii Ha
CBETOJIIOOMBBIC, TEHENIOOUBBIE U TEHEBBIHOCHUBBIE. DOTOTpOnU3M. 3HAa4YeHHE CBeTa s
OPUEHTALIMM KUBBIX CYIIECTB B IPOCTPAHCTBE. DBHOIIOMHMHECHEHIMS M €€ pOjib B YKU3HU
JKUBOTHBIX.

Buympennas snepzua maxpockonuueckoii cucmempt. TepMoIMHaMUKa U €€ IPOTHOCTUYECKOE
3Ha4YeHWe. BHyTpeHHss 3Heprus TepMOJMHAMHM4YecCKOM cucreMbl. IlepBoe  Hauano
TepMoarHamMuKku. Temonepenaya. TemionpoBogHOCTh. KOHBEKIMSA: €CTECTBEHHas U
IpUHYyAUTENIbHAS. TernoBoe U3ny4eHue.

Tennoeoe pasnosecue. Temnepamypa. Bropoe Hauano TepMoanHaMUKH. Koau4yecTBo TEMIOTHI.
Tennoemkocts. TemnoBoe paBHOBecue. TepMOIMHAMMYECKHME CUCTEMbI TpPEX THUIIOB:
W30JMPOBAHHbIC, 3aKpbIThle W OTKpBITHIE. TemmepaTypa, Kak [apamMeTp COCTOSHUSA
TEPMOJIMHAMUYECKON CUCTEMBI.

Temnepamypa u npucnocod1eHHOCIMb K Hell HCUBLIX OP2AHUZMOE.

TepMmoperynsauuss B KMBOW Tmpupoje. Temmonpoaykuus W TeIooTnada. MexaHu3Mbl
TEPMOPETYJISALNHU KUBOTHBIX U pacTeHuil. Temreparypa Tena uenoBeka U ee (hU3nOIOTHIECKas
ponb. Kilaccudukanus KUBOTHBIX 10 TEMIEPAaTYpHOMY pEXKHUMY Ha TOMOHOTEpMHBIC
NOMKUIOTEpMHBIE U reTeporepMmHble. Kiaccudukamus opraHM3MOB IO  TEMIEPATYpPHOMY
UHTEpBally OOUTAHMS: SBPUTEPMHBIE M CTEHOTEPMHBIC. AKKIMMaTu3amus. TemmepaTypHbIN
PEXKUM.

Cmpoenue monekynol u guzuueckue ceoiicmea 600vt. CTpoeHUE MOJIEKYIbl BoAbl. Boga kak
pactBoputenb. dusnmyeckue CBOICTBA BOJbI: aHOMalbHAas TEMIIEPATypHas 3aBUCUMOCTh
IUIOTHOCTH BOJIbI; BBICOKOE MOBEPXHOCTHOE HATSKEHUE BOJbl; aHOMAJIbHO BBICOKHME 3HAUECHUS
TEMIEPATyp KUIEHUS U TUIaBJICHUS BOJIbI; BBICOKOE 3HAUE€HUE TETNIOEMKOCTH BOJBI.

3HaueHue PU3NYECKUX CBONCTB BOJIbI ISl IPUPOIBIL.

Inexmponumuueckana oOuccoyuayus. OCHOBHBIE TIOJOKEHUS TEOPUU DJIEKTPOIUTHUECKOM
muccorranuu (TO/). DnexkTponutsl 1 HeaNeKTpoauThl. Kimaccudukaiyst HOHOB MO pa3IuYHbIM
OCHOBaHUSM. MeXaHU3MbI IUCCOLMALMU IEKTPOJIUTOB C Pa3HbIM TUIIOM XUMHUYECKOW CBS3H.
Crenens aekTpoanTHieckon aucconuanuu. Coiau, KUCIOTH M OCHOBaHMs B ceere TO/I.
Pacmeopumocms. pH, Kkak nokaszamenv cpedvt pacmeopa. PacTBOpUMOCTb U €€
KOJIMUECTBEHHAs! XapakTepucTuka — Ko3(puuueHT pacTBOpuMOCTH. MaccoBas nound
PacTBOPEHHOTO BEILIECTBA B PacTBOPE.

Bona xak amgonut. [lonstue pH pactBopa. 3nauenue pH B mpupome. 3Hauenus pH
(U3HOIOrMUECKUX KUJKOCTEN YellOBEKa B HOpME.

Xumuueckue ceoiicmea 600bl. XVUMHUYECKHE CBOICTBa BOJbl. B3aumMopeilicTBue BOIbI C
MeTainamu. BzanMopeiicteue Boibl ¢ okcuaaMu. ['uaparanus. BzanMmopeiicTBre BOJbI € COISMMU.
[I'unponus. Paznoxxenue Boasl. [lonstue 06 anekTponuse u GoToIu3e.

Booa - abuomuueckuii hakmop 6 sncusnu pacmenuit. Pons Boabl B Onocdepe: KOIbIOeNb )KU3HH,
cpera oOMTaHHUs, YYaCTHUK OMOXMMMUYECKHUX MPOLECCOB, YYACTHUK CO3JaHMsI OMOTeOl€HO30B,
peryiarop KJIMMara Ha IulaHere. ['Mapoiu3 OpraHMYecKUX BEIIECTB B JKMBBIX OpraHU3Max.
Knaccudukanus pacTeHHil MO OTHOLIEHUIO K KOJMYECTBY BOJIbI B OKpY’Karollell cpene:
ruAaTopuUThl, TUAPOGUTEL, TUTPO(UTHI, ME30(UTHI, KCEPOPUTHI.



Conenocms, kaxk aouomuueckuit ¢paxkmop. Comu. Krnaccuduxamus coneir. HambGomee
paclpoCTpaHEHHbIE KHUCIIbIE  colM, MX  npuMeHeHue. JKectkocts Boabl. Conm  Kak
MUHepasiooOpasyromue BeniectBa. Comu — abuotnyeckwii ¢axtop. IlpucnocoGneHHoCTh
pacTeHUH 1 )KUBOTHBIX K pa3IMYHOMY COJIEBOMY pexXUMY. BiusiHue coyiv Ha OpraHu3M 4eaoBeKa.
Ilouea, kax abuomuyeckuit pakmop. llonstne o mouBe u kinaccuukanus nmous. [Iporece
nouBooOpazoBanus. Dnaduyeckue (PakTopbl Cpeapl U MPUCIHOCOOIEHHOCTh K HUM >KUBBIX
OpraHu3MOB. 3HA4YeHHE IOYBHl B MPUPOJE U KHU3HU YeNOBEKa: cpela OOMTaHUS >KUBBIX
OpPraHU3MOB; SKOHOMHUYECKOE 3HaueHHue, 00JafaeT IUIOAOPOIUEM, OKa3bIBAaeT CYIECTBEHHOE
BJIMSHUE Ha COCTaB U CBOICTBa Bceil ruapocdepbl 3emiu, SBISETCS TIaBHBIM PETYISITOPOM
cocraBa aTMoc(hepsl 3eMiIH, BaKHEUIINI KOMIOHEHT OnoreorieHo3a. [IBeT u tnarHocTuka movs.
Bbuomuueckue gaxmopsl okpyxucarouieir cpedvl. buortndeckue ¢dakTopel. buormueckue
B3aMMOOTHOIICHUSI MEX/I1y OpPraHU3MaMU: KOHKYPEHIUS, XUITHUYECTBO, CUMON03 (MyTyasu3M,
KOMMEHCAJIU3M), Mapa3suTu3M (9KTO- W  sSHAonapasutsl). [lpumepsl  OHOTHYECKHX
B3aUMOOTHOUIEHUH B IPUPOJIE.

Jemoncmpayuu. Buneodparmentsl U Qororpaduu Mo TeMe: XapaKTepHble OHOreOLEHO3BI
MPUPOJHO-KIMMATHYEeCKUX 30H PoccuM; pa3BUTHE NPEACTABICHUM O TNPUPOAE CBETA;
OMOJIOMUHECICHIIMS;, TEIUIoNepeaya U TerIONPOBOAHOCTh; OMOTHYECKHE B3aMMOOTHOIICHUS
MEXJly OpraHu3MaMu;

Kaptel: npupoano-kimMarnyeckux 30H Poccnn, nousenHas kapra Poccun.

[Toptpersr: ®@. I'pumanbau, X. I'toiirenca, O. ®penens, M. Ilnanka, [x.Makcsemna, B.B.
Hoxyuaea. Illkana snektpomarHuTHeix BOH k. MakcBemia. OTpaxkeHue U TpeioMIIeHUE
cBera. Jlucmepcuu cBera M OOpAaTHBIN SKCIEPUMEHT IO «CMELICHUIO» IBETOB. SIBieHUE
mubpakinuu.  JKuBble WM TepOapHbIE SK3EMIULSIPHI IPEACTABUTENECH CBETONIOOMBBIX U
TEHEBBIHOCIMBBIX pacTeHuii. PaboTa MpoTHB CHII BHEIIHETO AABIICHUS 32 CUET PacIIMpPEeHHUsI ra3a.
OnekTpuzauusi BOAbl. AHOMalIbHAasE TEMIIEpaTypHas 3aBUCUMOCTh IUIOTHOCTH  BOJIBI.
Hucxoasiimuii mOoTOK XO0JI0JHOM M BOCXOJSIIMM IMOTOK TEIJIOW BOJbL. BhICOKOE OBEPXHOCTHOE
HaTsDKEHHE BOJbl. PacTBOPMMOCTH BELIECTB B HEMOJSPHBIX M MOJSAPHBIX  PACTBOPUTENSAX.
[TpoBepka 37eKTpOIPOBOAHOCTH PACTBOPOB AJIEKTPOJIUTOB U HEANEKTpouToB. Onpenenenne pH
pacTBOpa pa3IMYHbIX KUAKOCTEN. B3auMozencTBie Boabl ¢ MeTaJIaMU. B3anmoeicTBre BOIbI
¢ okcumamu. ['maponus coseld, 0Opa30BaHHBIX CHUJIILHBIM OCHOBAHHEM M CJIa00N KHUCIOTOM U
HA000poT. PacTeHust pa3nuyHbIX TPYMHN MO OTHOIIEHUIO K KOJWYECTBY BOJIBI B OKpPY’)KarOLIeH
cpezie (KuBbIe WM repOapHbIe SK3EMILISAPBI).

[Tepexon cpenHeil coau B KMCIYI0 U HA000poT. IIpuroToBieHne >xecTKoi BOJIbI U HCCIIEIOBAHNE
ee cBoiicTB. [lonydyeHune rugpokcokapOoHaTa MeIu (MajlaxuTa) U UCCIEI0BaTh €ro CBOMCTB.
Jlabopamopuvie onvimel. 1. Habmoaenune natephepeHIIMOHHON KapTUHBI HA MBUILHOM TIJICHKE.
2.Habmonenne nudpakuroHHoid kaptunbl. 3. HaOmrogeHuwe pacrnpocTpaHeHHs — BOIHBIX
PacTBOPOB 110 PACTEHUIO.

Ilpakmuueckas paboma Ne 13. H3yuenue npucrnocoOIEHHOCTH OPTraHU3MOB K Cpejie OOUTaHUS.
Ilpakxmuueckas paboma Ne 14. VI3ydeHre BOJTHOBBIX CBOWCTB CBETa.

Ipakmuueckas paboma Ne 15. VI3ydenne n3o00paxeHus, 1aBaeMOro JMH30i.

Ilpakxmuueckas paboma Ne 16. VI3mepeHue yaenbHOM TEIIOEMKOCTH BOJIBI.

Ipakxmuueckas paboma Nel7. VI3yueHue KeCTKOM BOABI U YCTPAaHEHHUE €€ )KECTKOCTH
Ilpakmuueckas paboma Ne 18. ViccienoBanue cpeapl pacTBOpaA COJIEH M COKa paCTEHUM.
Ilpakmuueckas paboma Ne 19. VIzydeHue coctaBa mouys

Vll.IIpocTpancTBo u Bpems (6 4)



IlonsTua  mpocTpaHcTBa U BpeMeHH. [IpoCTpaHCTBO M BpeMsl B KIIACCUYECKOM MEXaHHUKE
Herorona. AGcomtoTHOE npocTpancTBO. OTHOPOJHOCTH MPOCTPAHCTBA.

N3orponHOCTh mpocTpaHcTBa. MHepuuanbHas cucrema OTCY4eTa M NepBbId 3ak0H HbroToHa.
[TpeoOpazoBanusa [amunes W npuHIMI OTHOCUTENbHOCTH [anunes. AOCOiOTHOE BpeMsl.
CrnemuanpHas Teopus otHocuTenbHOCTH (CTO). JIBa moctynata CTO U OCHOBHBIE CIICJICTBUS,
BhITeKaromue u3 Hux. Oomas reopust otHocutenbHocT (OTO). buoputmel. buoputmsl. Turb
OMOPUTMOB: (U3UOJOIMUYECKHE U FKOJoruueckue. IIpumepsl pa3auuHbIX THIIOB OMOPUTMOB y
pacTeHni U kuBOTHBIX. DoToneprnoausM. buopurmel yennoseka. JJMCHHXPOHU3M.

Crioco6b1 nepeaaun HHGOPMALIMHU B KUBOM npupone. IlepBast U Bropasi CUTHAJIbHbBIE CHCTEMBI.
O6men uH(popMareil Ha pa3IMYHBIX YPOBHSX OpPraHU3ALMHU KU3HU. Peaknuu MaTpU4YHOTO
cUHTe3a (MpUHIUN KomIuieMeHTapHoctn). Paromuros. Pedrexc, Dtonorus. Mudopmamus u
4yeJoBeK. BO3HUKHOBEHHE M Pa3BUTHE HOCUTENECH WMH(pOpMAIMU C JPEBHEHIIMX BPEMEH 0
HAIllero BpeMEeHH. DBOJIIOLUS COBPEMEHHBIX HH(OPMALIMOHHBIX PECYPCOB

Jlemoncmpayuu.

Buneodpparmentsl u Qortorpaduu mo teme: pa3iMyHble TUIB OMOPUTMOB Yy PpAacTeHUH U
KUBOTHBIX, COBPEMEHHbIE HH(POPMALIMOHHBIE PECYPCHI.

[TopTpeThl «COB» U «KAaBOPOHKOB)» - BBIIAIOLIUXCS JIeATEIEH HAyKu, IMTEPATyphbl U HCKYCCTBA.
Tabmuubr mo 6mocuHTe3y Oenka, haronuTosy, peIeKTOPHBIE TyTH.

VIll.IloaroroBka u 3alIUTa UCCJAEA0BATEILCKUX MPOEKTOB (7 4acoB)
BrlmmotHEHHE 3KCIIEPUMEHTAIBHOM YacTH HCCIIEA0BATENIbCKOM paboThl, oopMiieHHEe PabOTHI.
YueHnuyeckass KOHQEpPEHIUs 10 pe3ysibTaTaM BBIITOJHEHHBIX MPOEKTHBIX U HCCIEI0BATEIbCKIX
paboT NeCATUKIACCHUKOB (MHINBUAYAIbHBIX WU TPYIIIOBBIX ).

11 knacc

Tema 1. [loBTOpenue kypca 10-ro kiaacca (7 4)

MHoroo6pa3ue eCTeCTBEHHOT'0 MUpa: MEraMup, MaKpOMHP, MUKPOMHUP.

Bceenennas, ratakTuKu, 3Be3/bl, COJIHEUHAS] CUCTEMA: OCHOBHBIC MOHATHS U 3aKOHBI JBHXKCHUS
HEOECHBIX TeJNl. 3eMJsl, €€ CTPOEHHE M Teosjorudeckue o0osouku. [loHsTHE O MHKpOMHpE U
HaHoMmupe. buocdepa. YpoBHH opraHu3anuu ku3Hu Ha 3emie. buocdepa u ee rpaHulIbL.
MonekynspHblid,  KJIETOYHBIM, TKAaHEBBIM, OpPraHU3MEHHBIM, MOMYJIALMOHHO-BUIOBOM,
OnorneHoTHYECKUH M OMochepHbIi YpOBHH OpraHU3alluU >KM3HU Ha 3emiie. DKOJOTHYecKue
CUCTEMBI: OCHOBHBIE MOHATHUS (IIEMH MUTAHUs, TUIIEBbIE TUPAMUIBI, YKOJIOTUYECKUE (HAKTOPHI).
OCHOBHBIE TIOJIOKEHHUSI CHHTETUYECKON TEOPUU IBOJTIOIUU.

EctectBenHsblIil 0T00p 1 ero ¢popMbl. MyTanuu u ux kiaccupukanus. Makpo- 1 MaKpO3BOJIIOIHSL.
DJIEMEHTHI TEPMOJUHAMUKHU U TEOPUU OTHOCUTEITHLHOCTH.

Hauana repMoguHaMuK. DJI€MEHTHI TEOPUU OTHOCHTEIIBHOCTH.

Hemoncmpayuu. BuneodparMeHThI U CIal B 110 TEME.

Tema 2. Mukpomup. Atoma. BemecrBa (344)

OcHogHble céedenHus 0 cmpoeHuu amoma. DBONIOIUS IMPEACTABICHUM O CTPOEHUHM aroMma.
Monenu ctpoenus aromoB Jx. Tomcona u D. Pesepdopna. [loctynarsl KBaHTOBOM Teopuu
H.bopa. IIporoHHO-HEWTpOHHast Teopus CTpoeHus aroMHoro sapa JI. HMBaHeHko wu
B.I'eiizen6epra. M3oronsl. DnekTpoHHas 00oJjiouka aToMa. DHeprerudyeckue ypoBHH. [loHsarue
0 dJekTpoHHOM obOnake. [Ilepuoouueckuii 3axon. Omxpoimue JI.H. Menoeneesvim



nepuoouueckozo 3akona. IIpenocbUIKy OTKPBITUS IEPUOANYECKOTO 3aKOHA. [IepBbie MONBITKU
KJIaccu(uKanuyn XuMudeckux siaemMeHToB. Otkpwitue .M. MenzaeneeBbIM NepHOIUYECKOTO
3akoHa. [lepuoMYHOCT, B U3MEHEHUM CBOMCTB XMMMUECKHUX JIEMEHTOB U HUX COEIMHEHUH.
[Tepuonuueckuii 3akoH B popmynupoBke .M. MenneneeBa. CoBpeMeHHbIE NPEACTABICHUS O
IPUYMHAX MEPUOJUYECKOIO0 M3MEHEHMsI CBOWMCTB XMMMUYECKHUX JJIEMEHTOB M UX COEIUHEHMI.
CoBpemenHas (hOpMyIHPOBKa MEPUOINYECKOr0 3akoHa. [lepuonnyeckas cuctreMa XUMHUYECKHX
JJIEeMEHTOB, Kak rpaduueckoe oToOpakeHHe mepuoauyeckoro 3akoHa. CrpykTypa
nepuoanueckor Tabmuipl. [leproasr (Oosbiive u Majbie) U TPYNIbI (TJIABHBIC U IOOOYHEBIE).
3Hauenue nepuoouuecKo20 3aKOHa u NEPUOOUYECKOIl cucmemsvl Xumuueckux snemenmos /1. .
Menoeneesa 0na popmuposanus ecmecmeeHHOHAYUHOU KAPMUHBL MUDA.

[TporHocTuyeckass cuiia M 3HAYEHHE MEPUOJNYECKOrO0 3aKOHA U IEPUOJUYECKONW CHCTEMBI.
3HaueHue MEePUONYECKOr0 3aKOHA U MEPUOANYECKON CHUCTEMBbl XMMHUYECKUX 3ieMeHToB [I. 1.
Menpeneesa ais pa3BUTUS HAYKU U IOHUMAHUS XUMHUUECKON KapTHHbBI MUpA.

bnazopoonvie zazwvi. biiaropoanble ra3pl, NpUYMHAa UX CYIIECTBOBAHHS B aTOMapHOM
cocrosiHuu. [IpumeHeHne 61aropoIHBIX Ta30B.

Honnasa xumuueckasa ceasp. VIonsl 1 ux KiaccuUKaus: 1Mo 3apsaay (aHHOHBI U KATHOHBI), 110
cocTaBy (MpocThie U coxkHbIe). Cxema 00pa3oBaHUsS HOHHOU CBsA3H. VIOHHBIE KPUCTAITHUECKHE
pemieTky. XI0pua HaTpusl — TUIIMYHBINA [TPEeICTaBUTENb COEAMHEHNN C HOHHBIM TUIIOM CBSI3H.
Kosanenmnasa xumuueckaa ceazp. KoBaneHTHas CBSI3b KaK CBsI3b, BO3HMKAIOIIAsl 33 CUET
o0pa3oBaHMsl OOILIMX 3JIEKTPOHHBIX Iap IYTEM IEPEKPbIBAaHUS DSJEKTPOHHBIX OpOUTasei.
KparnocTh kKoBasIeHTHO#H cBsi3u. OOMEHHBIE M TOHOPHO-aKIENTOPHBIE MEXaHU3MbI 00pa30BaHUs
KOBQJIEHTHOH CBs3u. DnekTpoorpuuaresnsHocts (30). Knaccugukaius KOBaJeHTHBIX CBS3EH:
no D0 (nosisipHas U HenosipHas). Junonu.

Memannvt u cnnaevl. Memannuueckaa xumuueckasa ceéazp. OOmue Qu3nUecKue cBoiicTBa
METAJIJIOB: AJIEKTPOMPOBOIHOCTh, MPOYHOCTH, TEILIOMPOBOJHOCTh, METANIMYECKUN OJeckK,
wiactuuHocTh. CrulaBel yepHble W 1BeTHble. Cranb, uyyryH. JlaryHb, OpoH3a, MeIbXuOp.
Mertannuueckast cBsi3b. 3aBUCUMOCTb 3JIEKTPOIIPOBOAHOCTH METAJUIOB OT TEMIEPATYPHI.
Monekynapuo-kunemuyecxkasa meopusa. OCHOBHBIE IOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOU
Teopun. MneanbHblil ra3. YpaBHEHUE COCTOSHUS UACAIBHOTO rasza. Aspezammuule cOCmoaHus
eeutecme. 1'a3000pazHoe cocTostHUE. 3aKOH ABOTaIpO U CJIEACTBUS U3 HEro. MoisspHbIi 00beM
razoB npu H.y. JKuakoe cocrossHue BemecTB. TekyuecTs. TBeproe cOCTOsSHHE BeELIECTBA.
Kpucrannnueckue peleTkd pasHbIX THUIIOB JJIs TBEPAOTO COCTOSHHMA BemecTtBa. llonsrue o
miasme. Beicoko- 1 HM3KOTEMIepaTypHas IUIa3Mbl U UX IpUMEHEHue. B3anMHble nepexomsl
MEXJly arperaTHbIMHA COCTOSIHUSIMU BELIECTB.

Ilpupoonwuii 2a3. IlpupoaHblil ra3, €ro COCTaB M HANpPaBJICHUS HMCIOJIb30BAHUS B KAayECTBE
TOIUIMBA U XMUMHUYECKOTo Chipbsi. KoHBepcus meraHa. CuUHTE3-Ta3 U €ro HMCIOIb30BaHUE IS
MOJIyYEeHUs CHUHTETHYECKOro OeH3uHa U MeTaHona. [lpenenbHple U HeNpeneiabHbIE
yriaeBoopoabl. KauecTBeHHbIE peakliiy Ha KpaTHYIO CBsi3b. buoras.

/Kuokue eewecmea. Heghmv. Hedth, ee cocraB, ¢pusznyeckue CBOMCTBA U MPOMCXOXKICHUE.
DKOJIOrHYecKHe MoCaeICTBH pa3iuBa HEPTU U CrIOCOObI OOPBOBI C HUMH.

[ToryTHelii HedTsAHOM Tra3, ero cocra. I[Iporeccsl nepepaboTku HePTU: pEKTUPHUKALMS U
KpeKuHT. [IporyKThl nepepaboTki He(hTH U UX UCTIONIb30BAaHUE.

Teepooe cocmoanue eewyecmea. Kuokue kpucmannvl. Kpucrammudeckue u amopgHBIE
BenlectBa. [Ipu3Haku u cBoiicTBa amoppHOCTU. OTHOCUTEIHHOCTh UCTUHBI B XUMUH. JKujkue
KPUCTAIIJIBI U X IPUMEHEHUE B TeXHUKE. OTHOCUTENBHOCTh MCTHUHBI B OMOJIOTUU U (PU3UKE.



Knaccugukauyua neopeanuueckux eeuwyecmeé u ee ommnocumenvnocms. Kiaccupukanus
NpUPOIHBIX BemecTB. Oprannyeckue U Heopranuueckue Bemectsa. Mzomepus. Knaccugpukarus
HEOpraHM4YecKuX BemiecTB. lIpocTeie BemiecTBa: MeTauibl, HEMETAJUIbl, OJaropoJHbIe Ta3bl.
OTHOCHUTEIBHOCTD JIEJICHUS MPOCTHIX BEIIECTB HAa METAUIbl U HEMETA/UIbl. AJUIOTpOIUs U €€
npuuuHbl. CIIOKHBIE BELIECTBA: OKCHU[bI, KHUCIOTHI, OCHOBAaHHSA, COJU. OTHOCHUTEIBHOCTbH
KJIaCCU(pUKALIUU CIIOKHBIX BEIIECTB.

Knaccugpukayusn opzanuueckux coeounenuii. OCOOEHHOCTH COCTaBa, CTPOSHHUS W CBOMCTB
OpraHMYeCKUX coenrHeHud. (OCHOBHBIC TOJOKEHHUSI TEOPHUH XHMHUYECKOTO CTpOeHUus A.
bytneposa, ®@. Kekyne, A. Kynepa.

N3omepusi, kak  (QyHKIUS XHMMHYECKOTO CTPOEHHUS Ha TNpUMepe HTHIOBOTO CHHpPTa H
JUMETUIIOBOTO 3dupa. [IprunHbsl MHOroo0pa3us OpraHuvecKuX COeTUHEHUN.

Knaccugukanuss OpraHMYeCKUX COCAMHEHUI. YTIEBOJOPOJIbI: AJIKaHbI, AJKEHbI, AJIKUHBI,
alKaJueHbl U apeHbl. Kiacchl opraHMYecKMX COEAMHEHHUH, MOJEKYJbl KOTOPBIX COAEpIKar
(GyHKIIMOHAIbHBIE TPYIIIBI: THIPOKCHIBHYIO, KApOOHUIIBHYIO, KapOOKCHIbHYIO, aMUHOTPYIIITY.
OTHOCUTEIBHOCTH JCTICHHUS OPraHUYECKUX COeIMHEHUI Ha KIIACCHI.

IHonumepol. OCHOBHbIE TOHSATUS XUMHUU BBICOKOMOJIEKYISPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, DJIEMEHTAapHOE 3BEHO, CTEMeHb MoiuMepu3anui. CrnocoObl MONy4YeHUs MOIUMEPOB:
peakuuy NoJuMepU3aliy U NOJUKOHACH caluu. buononuMeps! u X 6Mogoru4eckast poJib.
[Tnacrmaccel. Tepmoractel W peakToruiacTel. [IpencraBurenu TuracTMacc ¥ OOJACTH WX
npuMmeHeHusd. Boisokna. Ilpupoanble (’KMBOTHOTO W PAcCTUTEIBHOTO IPOUCXOXKACHUS) U
XUMHUYECKHE (MCKYCCTBEHHBIC 1 CHHTETHYECKHE) BOJIOKHA. [IpescTaBuTeny BOJIOKOH M 0071acTH
ux npumeHeHus. Heopranuueckue moamMepsl, Kak BelIecTBa aTOMHOU CTPYKTYPHI.

Cmecu, ux cocmas u cnocoowl pazoenenusn. IloHsTie 0 cMecH, KaKk CHUCTEME COCTOSIIEH W3
pa3IMYHBIX XUMHYECKHX BemlecTB. Kiaccudukaius cmeceil mo BU3yajabHbIM NPU3HAKaM (TOMO-
U TETePOreHHbIE CMECH) M IO arperaTHoOMy COCTOSIHHUIO (TBEpAbIE, KUIKHE U ra3000pa3HbIe
cmecH). CocTaB cMmeceii: MaccoBasi 1 00beMHas 0JIM KOMIOHEeHTa cMecH. CriocoObl pa3ieneHus
cmeceil. Jucnepchsie cucmemul. Ilonsatue nucnepcHoil cucreme. Kiaccudukanus aucnepeHbIX
CUCTEM IO pa3MepaM AUCIEPCHON (pa3bl U arperaTHOMY COCTOSHUIO JUCIEPCUOHHOM Cpelbl U
qucnepcHoil (as3pl.  3HaueHUWE JUCHEPCHBIX CHUCTEM B NPUPOJIE, TNPOMBIIUIEHHOCTH U
MOBCEIHEBHOM KM3HU uesoBeka. [ pyboucnepcHble CUCTEMBI M UX KJIacCU(pUKalus (CyCIIeH31H,
IMYNbCUH, a3p030JH). [IpuMeHeHue 3THX cUCTeM B TeXHMKe U ObITy. TOHKOIUCIIEpPCHBIE
(KOJITOMTHBIE) CUCTEMBI, MX Kiaccudukaius (3omu u renn). Koarynsanus. Cunepesuc.
Llemoncmpayuu.

Buneodpparmentsl u ¢ororpaduu mo Teme: HEOHOBas pekiiamMa M aproHOBOW CBapKoii,
JUpUKabiiel M BO3JYIIHBIX IIapOB, 3alOJIHEHHBIX TelueM, OalbHEOJIOrMYecKHue pajjOHOBbIE
BaHHbI. Pa3znuunbie popMbl mepuoinyeckoil cucteMbl XuMudyeckux aneMenTos J[.M.Menneneesa.
[Toptpetsr: JI. byaboapana, JI. Hunscona, K. Bunkinepa, A. Byrneposa, ®@.Kekyne, A. Kynepa.
Mopnenn KpUCTAJUIMUECKUX PEIIEeTOK: XJIOpUJa HaTpus, HMOJAA, YIJIEKUCIIOro rasa, aiamMasa,
rpaduta. OOpa3ibl MUHEPAJIOB U BELIECTB C HOHHBIM THUIIOM CBA3H (OKCHA KAbLIUs, Pa3IMYHbIX
COJIeH, TBEPBIX ILENOoYeH, TajdnTa, KalbliiTa); BELIECTB C KOBAIEHTHBIM THIIOM XHMHYECKOM
CBSI3H.

Konnekuuu: MeTamioB, CIUIaBOB; BEIIECTB U MATEPHANIOB, IIOJyYaEMBIX HA OCHOBE NIPUPOIAHOIO
ra3a; He()Tb U MPOAYKTHI ee mepepaboTKu; aMOp(HBIX BEIIECTB U MaTepHaoB; NpUOOPOB Ha
OCHOBE JKUIKUX KPHUCTAJUIOB; MPOCTHIX M CIOXHBIX BEIIECTB; IUIACTMAcC, BOJIOKOH,
HEOpPraHMYECKUX TMOJMMEPOB (MHHEpATIOB U TOPHBIX IOPOJ); OPraHMYECKUX COETUHEHH.



Huddy3ust AymmcThIX BEMIECTB ¢ TOPAIISH JaMIIOYKH HaKaTuBaHus U 1uddy3ust mepmMaHraHaTa
Kanus win cyibdara menu (I1) B Boze.

[TpuGopsl HAa OCHOBE HMU3KOTEMIIEPATYPHOU IIa3Mbl (Ta30BbI€ JIa3epbl, IJIA3MEHHBIC MaHEIH
TEJIEBU30POB U T.]I.)

[lapoctepkHeBbIe M OOBEMHBIE MOJICIM MOJIEKYJI TIE€PBBIX NPEACTABUTENCH pPEaeIbHBIX
yIieBo0poaoB, CcTpykTyp Oenka um JIHK. dusmveckue cBoicTBa ra3000pa3HbIX (MpomaH-
OyTaHOBasi CMECh B 3)KUTANIKE), KUIAKUX (OCH3WH) U TBEPbIX (MapaduH) alKaHOB: arperaTHOE
COCTOSTHUE, PACTBOPUMOCTD B BOJIE.

['openue nponan-6yraHoBoi cMecu (3axwuraika). OTHOIIEHHE MpeNebHBIX U HEeMpeaesIbHbIX
YIJIEBOAOPOAOB K PAacTBOPY MEpMaHraHaTa Kanus u OpomMHOH Bojae. OOpa3oBaHue HEPTIHOM
IUIEHKU Ha MOBEPXHOCTHU BO/IBL.

OOHapy)XeHHe HeTpeIeIbHBIX COSIMHEHHUH B )KUIKUX HE(PTEIPOIYKTaX.

[Tomyuenue mactuaeckoi cepul. [Tomydenue 6enoro pocdopa. [lomydeHne TuCTHIITUPOBAHHOM
Bo/bl. OYKCTKa CMECH KPUCTAIIOB AUXpOMara U mnepmaHranara kanus. OOpasibl pa3iuyHbIX
JUCTIEPCHBIX CUCTEM: 3MYJIbCUHU, CYCIIEH3HUH, a9PO30JIH, Telu U 301U. [lomydeHne KOoUIouaHoro
pactBopa u3 xjopuaa xenesa (I). Koarynsus nomyuenHoro pactsopa. Dddext Tunmans.
Jlabopamopnvie onvimui. 1. KoHCTpynpoBaHHE MEPUOIUYECKON TaOMUIBI XUMHYECKHX
DJIEMEHTOB C HCIIOJIb30BaHMEM KapTouek. 2. O3HaKOMIIGHHME C KOJUICKLIUSMH METAJUIOB H
cruaBoB. 3. BpoyHOBCKOE ABMKEHHE YAaCTHIL TYIIH WIIA [IBETOYHOU MBUTBIHL B BoJe. 4. [IpoBepka
npubopa JUIst TOTyYeHHs Ta30B Ha TEPMETHYHOCTD. 5. YBEIHMUCHHUE JaBICHUS )KUIKOCTH TIPU €€
cxaruu. 6. CpaBHeHHE KOJIe0aTeIbHBIX ABM)KEHUN MOJIEKYN BOJbI M JibJia ¢ momouisio CBY. 7.
BrimapuBanue pactBopa noBapeHHo conu. OuiabTpoBaHUe reTeporeHHoi cmecu. OTcTanBaHue,
KaK Ccroco0 paszieneHus cMeceil AeKaHTalMed M C MOMOUIbI0 JETUTeNbHON BOPOHKHU. 8.
O3HaKOMJICHHUE C JUCTIEPCHBIMU CUCTEMAMHU

Ipaxmuueckas paboma Ne 1. I3yuenue Gororpaduii TpeKoB 3apsHKEHHBIX YaCTHII.
Ipaxmuuyeckas paboma Ne 2. Tlonydenue, coOnpaHue U pacrio3HaBaHUE ra3oB.

Tema 3. Xumuueckue peakuuu (13 u)

Xumuueckue peakyuu u ux Knaccugpukayus. XuMu4IecKre peaKkIiuy WM XUMUUECKHUE SIBIICHUS,
UX OTIMYUS OT (QU3MYeCKuX sBieHUN. Peakunnm 0e3 U3MEHEHUs COCTaBa BEILECTB:
AJUIOTPOINM3ALUHU U U30Mepu3aluu. Peakium, naymnue ¢ '3SMEHEHHUEM YHCIIa U COCTaBA BELIECTB:
COEIMHEHUS, Pa3NIOKEHUs, 3aMelIeHHs, oOOMeHa. Peakuuu, mpoTeKarolue ¢ BhIJCICHUEM WIH
MOTJIONICHUEM TEeIIOTHI: DK30- W JHAOTepMHuYeckue. Jlpyrue mpu3Hakd Kiaccu(pUKauu
XUMHYECKHX peakluii Ha puMepe cuHTe3a okcuaa cepbl (VI): u3MeHeHue cTeneHeil OKUCIeHUs
AJIEMEHTOB, OOpa3yIIIMX BEIIECTBA, HUCIOIB30BAHUE KaTaJIM3aTOpa, arperaTrHoe COCTOSHHE
BEII[ECTB, HAIIPaBJIEHUE TTPOIIECCOB.

Cropocmb xumuueckou peakyuu. [ToHATHE O CKOPOCTH XUMUYECKON peakiuu. ['OMOreHHbIe
TEeTEPOTeHHBIE PEaKIMH. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW PEAaKIUh OT MPUPOJILI
pearupyroux BEeUeCTB, UX KOHIIEHTPALMH. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT TEMIIEPATypHhI.
[TpaBuno Bant-I'odda. 3aBUCHMOCTH CKOPOCTH peaKIMH OT IUIOMIATH COMPUKOCHOBEHHS
BEILECTB U HAJMYMS KaTaau3zaropa.

Obopamumocmev xumuueckux peaxyuii. HeoOpatumbie u obpatumbie peakimu. CocTosHHE
XUMHYECKOTO PAaBHOBECHUS JIJIs 0OPATUMBIX PEaKIIHi.

[Mpuntun Jle-lllatenbe. CmemeHne XUMHYECKOTO PABHOBECHS OOpPAaTHUMBIX peEaKIuil B
XUMHUYECKOM MTPOU3BOJICTBE HA IPUMEPE CHHTE3a aMMHUaKa.
Oxucnumenvno-eoccmanosumenvusle peakyuu (OBP). Inekmponus.



CreneHb OKHCICHUST W ee omnpeneneHue 1o dopmyne coeauHeHus. [lonstue 06 OBP.
OxucauTenb U BOCCTAaHOBUTEIb, OKMCIEHUE U BOCCTAHOBJICHUE.

DNEeKTPOIN3 PACIJIaBOB U PaCTBOPOB HAa IPUMEPE XJIOPUAA HATPHUSL.

DNEKTPOIUTUUECKOE IOJIyYEHUE ATIOMUHUS. [IpakTHueckoe NpPUMEHEHHUE 3IEKTPOJIN3a.
["anpBaHOMIACTHKA U TaJIbBAHOCTETHS.

Xumuueckue ucmouyHuKu moka. 1'anbBaHNYECKUE FIEMEHTHI HAa pUMepe ieMeHTa Jlanuais-
SlkoOu, UX YCTPOMCTBO M MPUHIMIT JCUCTBHS. YCTPONCTBO OaTapelku Ha MPHUMEPE CYXOro
LIEJIOYHOTO  JIEMEHTAa. Y CTPOMCTBO  CBHHIIOBOTO  akKKymyJsTopa. [lanpBaHM3anmus H
anexTpodopes.

Qu3zuka Ha cayyucde uenogexa. AHTPOIIOMETPUSA: H3MEPEHUE JUIMHBI M Macchl Tela,
CHUPOMETPUS U JKM3HEHHAs €MKOCTb JIETKUX. TeIUIOBblE M3MEPEHUsS U TeIUIoTepanusl.
M3mepeHne apTepUanbHOrO  JIaBJICHMUSL. I'mneproHMss W TUNOTOHHA. YIIBTPa3BYKOBas
JMArHOCTHKA U Tepanus. Oiekrporepanus. JlazepHas tepanus. MarHutHbli pe3oHaHC U
pentrenonuarsoctuka. dmooporpadus. Tomorpadus

Jlemoncmpayuu.

[Toryuenue Genoro docdopa. ['openne dhocdopa u pacrBopenue okcuaa docdopa (V) B Boze.
[Tonyuenue u paznoxxkenue runpokcuna meau (I1). B3zaumonelicTBue xene3a ¢ pacTBOpOM
cynsgara meau (1I). OnbITel, WUTFOCTpUpYIOTHE TpaBmiio bepToiuie — oOpazoBaHue ocaika, ra3a
WIH €1a00ro 3J1EKTPOINTA.3aBUCUMOCTh CKOPOCTU PEAKLIMK OT IPUPO/Ibl BEIIECTB HA IIPUMEpE
B3aMMOJICHCTBUSI PaCTBOPOB PA3JIMYHBIX KHUCIOT OJMHAKOBOM KOHIIEHTPALMU C OJMHAKOBBIMU
rpaHyJiaMi LIMHKA ¥ B3aUMOJIECTBUE OJIMHAKOBBIX KyCOUKOB MarHus, LIMHKA U JK€J1€3a C COJITHOM
KHCTIOTON. B3anMopeiicTBue pacTBopa CEpHOM KHUCIOTBHI C pacTBOpamMH THOCYyNb(hara HaTpus
pa3INyYHOl KOHILIEHTpauuu. B3anmojeiicTBie pacTBOPOB CEPHOM KHCIOTHI M THUOCYJIb(aTa
HaTpHs IPH pa3InYHBIX TEMIIEpaTypax.

OOpatumble peakiuu Ha TpuMepe mnonydeHus pomanuga xeneza () u naGmrogenust 3a
CMEUICHUEM PABHOBECUSl IO MHTEHCHUBHOCTU OKPACKM MPOAYKTa PEAKLUU IMPU H3MEHEHUU
KOHIEHTPALlUU PEareHTOB U MPOJYKTOB.

I'openue cepwl, kak OBP. Moaenb anexkTponusepa. Mogenp 3JIeKTpOJIM3HONM BaHHBI JJISI
MOJIy4YECHUS AIFOMHUHUSA. Komnekuust 6arapeex. CBUHLOBBIA akkymynsitop. Pocromerp,
MEAMIIMHCKHUE BECHI, CIUPOMETP, PTYTHBIN 1 3JIEKTPOHHBIN TEPMOMETPBI, TOHOMETPHI PA3TUYHbBIX
BUJIOB, JIa3€pHAsl yKa3Ka.

BuneodparmMeHTs! U cnaiiipl o Teme.

Jlabopamopnvie onvimul. 1. BiusiHue temnepatypbl Ha CKOpOCTh peakiuu okcuaa menu (I1) ¢
cepHO kHciaoTol. PaznoxeHne nmepokcuaa Booposia ¢ MOMOIIbI0 okcuaa Mapradna (1V) , a
TaK)Ke KaTajiazbl celporo kaprodens. 2. BeitecHenue meau u3 pactBopa cyiabgpara meau (1)
KEIJIE30M.

Ilpakmuueckas paboma Ne3. 3yueHne XMuMUYECKUX PEaAKIUH.

Ipakxmuueckas paboma Ne 4. Cbopka 2anbeanuiecko20 s1emMeHma u UCHblmanue e2o 0eticmeusl.

Tema 4. 3n0poBbe (224).

Cucmemamuueckoe nonodicenue 4ei06eKd 6 Mupe HcueomHublx.

Buonornveckas knaccupukanus uenoBeka. I[IpAMOXOXJEHHE U €ro BIUSHUE HA CKeleT
yenoBeka. Pyka — opran m npoaykrt Tpyaa. Pa3BuTue depena M TOJIOBHOTO MO3ra YeJOBEKA.
IlepBas 1 BTOpas CUTHAJIBHBIE CUCTEMBI. buoconnanbHas Mprupo/ia YeI0BeKa.

I'enemuka uenosexa u memoowt ee u3yueHuA.



OcHOBHBIE NTOHATHUS T€HETUKU: HACIECACTBEHHOCTh, H3MEHYMBOCTD, I€H, XpPOMOCOMBI, MyTallH,
T€HOM, T€HOTHUI, (PEHOTHII, TOMUHUPYIOIINE U PEILIECCUBHBIC MTPU3HAKK. [ eHOM YeloBeKa U ero
pacumdpoka. IlpakTnyeckoe 3HAaYeHHWE H3YUEHHUS T€HOMA YelOBeKa. METOoAbl H3y4YeHUs
FCHETHKHM YEJIOBEKa: I'CHEaJOrMYEeCKUM, OJM3HEIOBbIH, LMTONCHETHYECKUH. I eHeTuueckue
(HacleICTBEHHbIE) 3200JIEBaHUS YEIIOBEKA.

QDu3zuxa uenogexa. CKener ¢ TOUKU 3peHUst (PU3MYECKOro MOHATH 0 pelyare. KpoBooOpaienue
B CBETE TUAPOJUMHAMUKHU: IYJIbC, KpOBsiHOE AaBiieHue. Jngpdysus, kak ocHoBa GOpMUPOBAHUS
NEpBUYHOM M BTOPUYHOM MOYM B IIOYKaX, a Takke Tra3000MeHa B TKaHAX M JIETKHX.
Tepmoperynsanus ¢ NOMOLIBIO KOXKU ITyTEM TEIUIONPOBOAHOCTH, KOHBEKLMH, U3IY4YCHHS U
MCHIapEHUs BOJbl. DJIEKTPOJUHAMUYECKAs IPUpPOJa Iepeadyn HEPBHBIX UMYJIbCOB. OnTHYECKas
cucTeMa 3peHusl. AKyCTHYeCKasi CUCTEMa CIIyXa M rojocooOpa3oBaHue.

Xumun wuvenoeexka. XUMHYCCKMI COCTaB Tella 4YEJIOBEKA: DJEMEHTHI M BEIECTBA, HX
kinaccupukanus U 3HaueHue. Boma, ee ¢yHkiuu. BomHblli OamaHc B OpraHu3Me YeOBEKa.
MuHepanbHbIe BEIIECTBA U UX POJIb B KHU3HEIEATEIbHOCTH OpraHu3Ma yesioBeka. 3abosieBaHus,
CBSI3aHHBIE C HEIOCTATKOM HJIM M30BITKOM HEKOTOPBIX XMMHUYECKHX 3JEMEHTOB B OpraHU3Me
4eJI0BEKA.

Bumamunpr. Victopust OTKpbITUS BUTAaMHMHOB. BuUTaMuHBI, Kak OMOJIOTMYECKH aKTUBHBIC
BeulecTBa.  bose3Hu, BbI3BaHHBIE HEAOCTATKOM WM W30BITKOM BUTAMHUHOB: aBUTAMHUHO3BI,
TUIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3BI.

CyrtouHast TOTPeOHOCTH YeIOBEKa B BUTAMHHAX U UX OCHOBHBIE (DYHKITHH.

Knaccugukanuss BuTamMuHOB. BomopacTBopuMble BUTaMHHBI Ha mpuMmepe BuTamuHa C.
JKupopacTBopuMble BUTaMUHBI Ha IPUMEPE BUTAMMHA A.

Topmonset.

HepBHast 1 rymopanbHasi peryJisiiiiy IIpOLEeCcCOB KU3HEAEATEIBHOCTH oprauusMa. ['opMOHBI,
KaK [IPOAYKTHI, BBIpaOaThIBaCMble JK€JI€3aMU BHYTPEHHEH CeKperuu.

Knaccugukarus ropMOHOB 110 )Keje3aM, KOTOPbIE UX MPOIYLHUPYIOT U 110 XUMUYECKON MPUPOJIE.
CaoiicTBa TopMOHOB. MHCynuH, Kak TOPMOH O€IKOBOM MpUPOJbl. AJIpeHauH, KaKk TOPMOH
AMUHOKHUCJIOTHON TMPHUPOJBI. CrepouHble TOPMOHBI Ha NPUMEPE IOJIOBBIX. l'unep- u
runoyHKIUS JKEJIE3 BHYTPEHHEH CEKPEInU.

Jlekapcmea. KpaTkue cBefieHUs O 3apOKJIe€HUHU U pa3BUTUU (papmakonoruu. Kiaccupukanus
JIEKapCTBEHHBIX CPEJCTB 0 arperaTHOMY COCTOSIHMIO: KUJKHE (pacTBOPBI, HACTOM, OTBAPHI,
MUKCTYpBbI, SMYJIbCHH, CYCIIEH3UH U Jp.), TBepAble (MOPOLIKHU, TAOJIETKH, MUIIIOIH, KAICYJIbl),
MsTKHe (Ma3u, TJMHUMEHTBI, 1acThl, cCBe4n). Askamousl. Bakiusasl. XuMuoTepaneBTHUYECKHE
npenapatbl. AHTHOMOTHKY.  Hapkoruueckue mpenaparsl. Hapkomanus u ee mociencTBUs.
OnTuManbHbIN peXXUM NPUMEHEHUS JIEKAPCTBEHHBIX MPENapaToB.

300poeuuit 06pa3 ycusznu. Ousndeckue 310poBbe U ero kputepuu. [lcuxudeckoe 370poBbe U €ro
Kputepund.  HpaBcTBeHHOE 310pOBbE M €ro KpUTepuH. TpH OCHOBHBIE COCTABIISIOIINE
3/10pOBOT0 00pa3a JKU3HU: PEXKUM JHSI, IPaBUIbHOE MUTaHUE, (PU3NUecKas aKTUBHOCTD U 3aHATHE
cnoptoM. DakTopbl, BIUAIOIIME Ha 370pPOBbE  UEJIOBEKAa: OKpyXKarouias cpena,
npodmIakTH4YecKass BaKIMHAIUSA, CTPECChl, BPEIHBIC NPUBBIUKU.  AJIKOTOJIM3M U €ro
nocneacTsus. Hapkomanust U ee ocaenCcTBHS.

QDu3uxa na cayxycoe 300p0oeva yenogekda. AHTPONIOMETPUSA: UBMEPEHUE JJIMHBI U MAacChl Tela,
CIOUPOMETPUS U >KU3HEHHAas €MKOCTh JIETKHMX. TeIUioBble H3MEpEeHUs M TeIloTepanus.
N3mepeHne apTepuasbHOrO JaBJICHHs. ['MIIEPTOHUS W THUIIOTOHUS. VYapTpa3BykoBast
JUArHOCTHKA U Tepamus. Dnekrporepanus. JlazepHas Tepanus.  MarHuTHbIM pe3oHaHC U
pentrenonuarsoctuka. dmooporpadus. Tomorpadus



C06peM8HHble Meduuuucmte mexHoJiocuu

300posve yenogexa: cucmemuwiii n00xo0. Hopmanvnas gusuonoeus wenosexa. Ocobennocmu
DYHKYUOHUPOBAHUSL OLIXAMENLHOU, KPOBEHOCHOU U OPY2UX CUCEM OP2AHUZMA.
QusuonocuyecKkue NOKA3amenu Opeanu3Ma Yeio8exka u ux HopmaivHoe sHaveHue. Meouyunckue
MexHOI02UU OUACHOCMUKY 3a001e8aHull. Bo3modcnocmu u nepcnekmugbl Memooos
npoguraKxmuKy, mepanuu U 60CCManos1enus opeanusma. Ilooxoowvl k nosviulenuo
aghpexmusnocmu cucmemvl 30pagoOXPaHeHUs.

Hughexyuonnwie 3a601e6anusn u ux npoguiakmura

Hnghexyuonnsvie 3abonesanus u ux 6o3o0youmenu. Cnocodowl nepedayu uH@peKyuoHHbIX
3ab01e6aHull U COYUAIbHbIE PAKMOpPbI, CNOCOOCMBYIouUe UX pacnpocmpanenuio. MmMmyHHas
cucmema u npunyunsl ee pabomul. OcobeHnocmu QYHKYUOHUPOBAHUSL UMMYHUMEMA ) PA3HbIX
epynn nacenenus. Cnocobvi npoguiakmuxku uHGeKyuoHHuIx 3a001e6anuil. Bakyunayus.
Hanpasnennocms meduyunckux npenapamos 0 6opbOvl ¢ UHPEKYUOHHBIMU 3a00NE6AHUIMU.
IIpobnema passumus ycmotuivugocmu 8030youmereti 3aooneeanuil. MedxxcoynapooHvle
npocpammul o bopvoe ¢ UHGEKYUOHHBIMU 3AO0NEBAHUIMU.

Hayka o npasunvnom numanuu

Memabonusm, kak 0bmeH sewecmeom u dHepaueli Ha yposHe opeanuzma. IIpunyunsi
@yHKYuOHUPOBAHUA NUWesapumenbHol cucmemsl. Kauecmeo npooykmoe numanus ¢ moyxku
3peHUs IHEPLeMUYECKOU YEeHHOCIMU U COOEPAHCAHUSL NONE3HbIX U 8DEOHbIX 6ewjecme 3Hauenue
COANAHCUPOBAHHO20 NUMAHUSL OJ15 NOOOePIHCAHUsL 300p0o6bs. TTuwesvie 0obasKu. nonesHvie
ceolicmea u nobounvle 3phexmol ux UCNONb308aHUS. [{uembl u 0COOEHHOCMU UX NPUMEHEHUSL.

Hemoncmpayuu. Tabnuupl, BueopparMeHTsl U ciaiel mo teme: Ckener yenoBeka. Myisix
«Topc uenoseka». Mogens monexkynsl JJHK. Monenu rnasa, yxa, Mo4ku, HEPBHOM CHUCTEMBI
yenoBeka, Koxu. Ckenmer denoBeka. M3MmepeHue mynbca, HaBJIE€HUS, OCTPOTHI 3pEHMS,
TEMIIEpaTyphl TeIa.

Komnexnun: BUTAMMHHBIX IIPENapaTroB, MEIWIMHCKAX TOPMOHAJIBHBIX IIPENaparos,
JIEKapCTBEHHBIX (POPM Pa3IMUYHOIO arperaTHOro COCTOSHUS, JIEKaPCTBEHHBIX (JOPM Pa3IMUHOTO
CIIEKTpa JeUCTBHs. buyperoBas M KCAaHTOIPOTEHMHOBAs PEAKLUMM JUIS Mperapara WHCYJIHHA.
[TopTpeThl BoIAAIOIIMXCS YUEHBIX, BHECIIMX 3HAUUTEIbHBIN Ki1aja B ¢papmakosoruto. Poctomerp,
MEIULIUHCKHUE BECHI, CIUPOMETP, PTYTHBIN U DJIEKTPOHHBIN TEPMOMETPBI, TOHOMETPBI Pa3IMYHbIX
BUJIOB, JIa3€pHas yKa3Ka

Jlabopamophule onvimui.

1. I3yueHune nHCTpyKIUH 10 IPUMEHEHUIO allITeYHbIX IIpenapaToB BUTaMMHOB. Onpenenenne pH
pactBopa ButamuHa C. 2. Onpenenenue pH cpensl pactBopa acnupuHa

IIpakmuueckas paboma Ne 5. Hccreoosanue nponopyuonaibhocmu cobcmeeHno2o payuona
NUMAHUA, NPOEEpKa COOMBEEMCmeEUs MAaccvl meja 603pacmHou Hopme.

Ilpakmuueckas paboma Ne 6. Unmepnpemayus pe3yiomamos ooue2o anaiu3a Kposu u Moyu.

Ipaxmuyeckas paboma Ne 7. OlieHKa UHIUBUYaTbHOTO YPOBHS 37J0POBBSI.
Ilpakmuueckasa paboma Ne 8. OnieHKka GMOJIOrMYECKOTr0 BO3pacTa



Tema 5. CoBpeMeHHOe eCTeCTBO3HAHUE HA CJIy:K0e yeaoBeka (19 u)

Dnemenmapuvl u rnemenmapuvie wacmuyvl? lloHsTHEe 0 (U3MKE BBICOKUX SHEPTHM.
JIMHENHBIN YyCKOPUTEb 3JIEMEHTAPHBIX YaCTHULl, aAPOHHBIN KOJIIAHIED.

[enenne aTOMHOro sijipa: MPOTOHBI, HEUTpOHBI. DyHAaAMEHTAIbHBIE YACTHUIIBI: JICNTOHBI U
kBapku. DoToHbl. BO30HBI. AHTUYACTUIIBI.

Boavwoit aoponnwiit konnaitdep. MoHTax W yCTaHOBKa OOJIBIIIOTO aJIPOHHOTO KoJulaiaepa.
[Ipunmun npeiictBust kosutaiiaepa. Ilpoucxoxaenune maccol. bo3on Xwurrca. [Tpoucxoxaenue
Bcenennoit. AHTUMUD.

Dnepzemuka u Inepzocoepesrcenue

IIpobnemvl snepeoodecnevenus: HAYUOHATIbHbIE, PECUOHAIbHbLE, TOKAIbHbIE. 3aKOHbL
coxpaneHus maccul u sHepeuu. Ilpakmuueckoe npumeneHue 3aKkoH08 coxpaneHus. Buowvi
anepeuu. Cés3b Maccuvl u dHepeuu. IneKmposnepausi u cnocoowl ee nonyuenus Ilomyyenue
NEKTPUYECKOr0 TOKA C IIOMOULIBIO JIEKTpOreHeparopa. HerpaauimonHas 3HepreTuka.
Tennogvle u cuopoanekmpocmanyuu. OCHOBHbIE TIOHATHSI AaTOMHOMN HEPTE€TUKH.
PaguoakTuBHOCTB. SInepHble peakiuu. AToMHas cTaHuus U npuHuun ee padotsl. ADC Ha
OBICTPBIX HeWTpOHaX. Paguon3oTomnusie TepModnekTpuueckue renepatopsl (PUTEI ),
OPUHLIKI UX JeicTBus. O0nacTu NpUMEHEHUs aTOMHOM SHEPTeTUKU. f0epHas sHepeemuKa u
nepcnekmussl ee UCNoIb308aHus. IHepeonompebieHue u 3Hep2o3phekmusHocme.

Ilpooosonvcmeennaa npodnema u nymu ee peuwienus. I'eorpadusi ronoga U €ro MPUUUHBL.
OcHoBHbIe HanpaBieHHs B periennu [Ipo1oBoIbCTBEHHOM TPOOIEMBI:

- HCIOJNIb30BAaHHE XUMHUYECKHX BeIIECTB (YAOOpEeHHs, PEryisaTopbl pocTpa, (HEepoMOHBI,
MECTHUIIH/IbI, PETIeIUICHTHI);

- CO371aHue HUCKYCCTBEHHBIX  IPOJYKTOB MUTaHUS, - METO/IbI CO3JIaHuUsA
BBICOKOTIPOU3BOJAUTEIIBHBIX COPTOB PACTEHUM U MOPO/T ’KUBOTHBIX.

OcHogvl buomexuonozuu

[ToHsITHE OMOTEXHOJIOTHH, KaK TPOW3BOJIUTEIHHON CHIIBI OOIIECTBA, HCIIOIB3YIOIICH KUBBIC
OpPTaHU3MBI U OHMOJIOTHYECKUE TIPOIECCHI B TIPOU3BOACTBE. TpH dTarma CTAHOBJICHUS U Pa3BUTHS
OWTEXHOJIOTUU: PaHHSSA, HOBasl M HOBeWIasi. Tpaduyuonnas OuomexHonio2us: npou3eo0Ccmeo
npoOYKmMo8 numanusi, nepepabomka omxo008. Monexynsapuas buomexnonoeus. Cmpykmypa u
@yHryus Hykreunoguolx xuciom. Cunmes oenxa. Knemounas unoicenepus. I ennas mepanus.
Ipumenenue buomexnonocuu 8 30paoOOXPAHEHUU, CETbCKOM XO3AUCMEe U OXPAHE
oxpyarcaroujeti cpeowl. I'ennas umxenepus. [ eHHOMoAUPHUIIMPOBAaHHBIE OPTaHU3MBI U
TpacHCTeHHbIEe TPOAYKTHI. Kiierounas umxenepus. Kinonuposanue.

DOMOpHOHaTbHBIE U CTBOJIOBBIE KJIETKU. bruonornyeckas MHXeHepHs, Kak METOJl UCIIOJIb30BaHUS
MUKpPOOPTaHU3MOB B KadecTBe OHMOPEAKTOPOB MJIsi MOMYyYEHUS MPOMBIIUICHHON MPOMYKIIUH.
OcHOBHBIE HampaBleHUS HCIOIB30BaHUS ()EPMEHTATUBHBIX MpolieccoB. IMMOOUIN30BaHHBIE
bepmeHThl. Muposoti peinok 6uomexnonocuti. Ilepcnekmugvl pazeumus poCCUNCKO20 ceeMenma.
Hanomexnonozuu u ux npunoscenue

Hanouacmuywr 6 scuoii u nedxicusoii npupoode. pasmepul, munvl CMpYKmypbl, yHKYUOHATbHAA
3Hauumocmo.  Ocobennocmu  uauyeckux U XUMUYECKUX  CBOUCME  HAHOYACMUY.
Camoopeanuzayus. Memoowvl nonyuenus manoyacmuy. Memoowvl usyuenus HAHOMAMEPUAILOS.



Koncmpyuposanue nanomamepuanos. Hosvie mexnonocuu, cmposwuecsi Ha UCNOTb30GAHUU
Hawovacmuy u mamepuanos, nouaydaemvix u3 Hux. IIOHATHE O HAHOTEXHOJIOTMM, KakK
YIPaBIsIEMOM CHUHTE3€ MOJIEKYJSIPHBIX CTPYKTYyp. JBa moaxoja B HAHOTEXHOJIOTMH: «CBEPXY
BHU3» U «CHH3Yy BBepx». MOoJeKyIspHbIi CHHTE3 W camocOopka. Hanockomuyeckoe
BBIpAIlMBAaHNE KPUCTAJUIOB M  TOJIMMEPH3HLMA. YTJIepoJgHble HaHOTpyOKu. CuHepreTuka.
Brusanue nanomexnonozuti na pazgumue mexHuku. IK0aA02u4ecKull acnekm HAHOMmMexHoI02Ull.
Qu3uka u o6vim. HarpeBarenbHble U OCBETUTENbHBIE NPUOOPHL. Pa3sHOBHAHOCTH Namim:
HaKaJIUBaHUs, TAJIOT€HHbIE, JIIOMUHECLIEHTHBIE, CBETOIUOHBIE.

MuxkpoBoiHoBas nieub (CBU-neusb) u mpuHIUI ee paboThl.

Kunkokpuctalmuyeckue 3KpaHbl M JAUCIUIEH, MX YCTPOUCTBO. DJEKTPOHHBIA TEPMOMETP.
Homamnue pobotsl. Pamuonepenarunku u paguonpueMHukd. [IpuHIMIHAIBHOE YCTPOMCTBO
TeneBu30pa U TeneBuaeHus. CIlyTHUKOBAs U COTOBAs CBS3b.

Xumus u 6uim. Moronue u yuctsume cpeacrsa. [loBepxHocTHO - akTuBHBIE BemiecTBa (ITAB).
Orb6enuBarenu: XUMHYECKWE U onTudeckue. MHcekTummabl - cpeactBa ansi OOpbObI C
HACEKOMBIMU. XUMHYECKHE CpEACTBA TUTHEHbl U KOCMeTHKU. [lumieBble mo00aBKH, UX
MapKHUpOBKa.

Cunepzemuka.

[TonsiTue O CHHEPreTMKE M CaMOOpPraHM3alUM OTKPBITHIX cucTeM. OOIMe NpPUHLHUIIBI
cuHepreTuku. Touka Oudypkauuu u arTpakT. Poiab CUHEPreTUKH JUIsl U3yYeHUs IPUPOAHBIX U
COLMANbHBIX sBICHUH. CTPyKTypupOBaHHWE MAaTEpPUAILHOTO MHpPa U €ro HU3Yy4YeHHE
CHEHaJIbHBIMU pa3jenaMu (QU3HNKH.

DopMbl ABUKEHUS MATEPUU.

Ecmecmeo3nanue u uckyccmeo. 30j10TO€ CEUEHUE U €r0 UCIOJIB30BAHUE B IPOU3BEICHUAX
aApXUTEKTYPHI, )KUBOIHUCH, CKYIbOTYphl. [locnenoBarensHocTh @UOOHAUYH, €€ PUMEHEHHUE B
UcKyccTBe. PacmpocTpaHEHHOCTh TIpaBWiia 30JIOTOTO CEYEHHS U IOCJIEJ0BAaTEIbHOCTH
Oubonauun B IKMUBOM mpupoae. buoHuka u apxutekTypa.  B3aumonpoHHKHOBEHHE
€CTECTBO3HAHUS U UCKYCCTBA.

Jlemoncmpayuu.

Tabmuel, BugeodparmenTsl U poTtorpaduu mo reme.

[Toptpersr: [Ix. Yensuka, [1. Xurrca, JI.M. Jlenepmana, M. ®apaneit, A.A.bekkepens, M.
Cxnanosckasa-Kropu, JI. Melitep, O. I'anH

Jlabopamopnvie onvimul. 1. I3MepeHne napaMeTpoB KUCTH PYKH

Ilpakmuueckas paboma Ne 9. I3yuenue sBIeHUS 3JIEKTPOMarHUTHON MHIYKIIHU.
Ilpakmuueckas paboma Ne 1(). I3ydeHune 30J10TOT0 C€UEHUS HAa PA3IUUYHBIX 00bEKTaX.

3.TemaTuueckoe NIAHUPOBAHUE C YKA3aHUEM KOJMYECTBA YaCOB, OTBOAUMBIX HA
OCBOEHHE KAXK/I0H TeMbl
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Bpell 9KOJIOTHH;
npuodpeTeHue OTbITa
9KOJIOrO-HanpaBIeHHON
NeSITeNIbHOCTH;

—  MHPOBO33pEHHUE,
COOTBETCTBYIOILIEE
COBPEMEHHOMY YPOBHIO
pa3BUTH HayKH,
3HAYUMOCTHU HayKH,

TFOTOBHOCTb K  Hay4HO-
TEXHUYECKOMY TBOPYECTBY,
BJIaJICHUE JOCTOBEPHOM
uHpOpManuei o mepeaoBhIX
JOCTHIKEHUSIX U OTKPBITHSIX
MHUPOBOM M OTEYECTBEHHOMN
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3aMHTEPECOBAHHOCTD B
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CIIOCOOHOCTE K
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Paznen 5. Abuotnueckue
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MPUCTIOCOOIEHHOCTD K
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