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IMosicHUTeIbHAA 3aANUCKA
PaGouass mporpamma mo mnpeametry «EctectBoznanume» (10-11 kmacc) coctaBieHa B COOTBETCTBUH C
HOPMATUBHBIMH JOKYMEHTaMHU:
-denepanbhbiii 3akoH «O6 oOpazoBanuu B POy ot 29.12.2012 1.
-DenepanbHBIE KOMIIOHEHT TOCYJapCTBEHHOTO CTaHAapTa o0mero oopa3zoBanus (C U3SMEHEHUSIMH B pel.
[TpukazoB MunoOpHayku Poccun ot 03.06.2008 N 164, ot 31.08.2009 N 320, ot 19.10.2009 N 427, ot
10.11.2011 N 2643, ot 24.01.2012 N 39, ot 31.01.2012 N 69, ot 23.06.2015 N 609, ot 07.06.2017 N
506)
-IIpumepHas ocHOBHasi oOpa3zoBaTeNnbHas MporpamMMa CpeiHero oomero oOpa3oBaHUs, OXOOpEHHAS
penieHrueM ¢GeaepaabHOTO y4eOHO-METOIUYECKOT0 00BEIUHEHUS M0 00IeMy 00pa3oBaHHIO (TIPOTOKOIT
ot 28 utoHs 2016 r. Ne 2/16-3)
-Ilpukaz MunHCcTepcTBa OOpa3oBaHus u Hayku Poccuiickorr ®eneparmuu ot 31.12.2015 No 1578«O
BHECEHUU M3MEHEHHH B (hefepalibHbIN roCy1apCTBEHHBI 00pa30BaTENbHbINA CTAHAAPT CPEAHEr0 0OIIETo
0o0pasoBaHus, YTBEP)KICHHBIA TprKa3oM MuHHcTEepcTBa 00pa3oBanus U Hayku Poccuiickoit deneparuu
ot 17 mas 2012 r. Ne 413» (3apeructpuposan B Muntocte Poccuu 09.02.2016 Ne 41020).
-OcHoBHasi oOpa3zoBaTelibHas Iporpamma cpeanero obmero oopaszoBanus MAOY rumuazum Ne 26 T.
Tomcka.
-CaHUTapHO-3MTUAEMHOIOTHUECKHE paBuIIa u HOPMaTHUBBI
CanlluH 2.4.2.2821-10 "CaHuTapHO-3IMJIEMUOJIOTUYECKUE TPEeOOBAHUSI K YCJIOBHSIM M OpraHU3alUU
o0OydeHus B 0011e00pa30BaTeIbHBIX OpraHu3alusX" (C U3MEHEHUSIMU U JIOTIOTHEHUSIMH ).
-Pacniopsixenus Jlemapramenrta obmiero oopa3oanus Tomckoit obmactu ot 28.09.2018 r. Ne 832-p «O06
yrBepxaeHnr KoHuenuuu pa3BuTus (U3HKO-MAaTEMaTHUYECKOTO M €CTECTBEHHOHAYYHOTO O0pa30BaHUS
Tomckoii obnactu Ha 2019-2025 roast.
-Pacniopsixkenue aemapramenTta obpazoBanHus aamuHHcTpaiu ['opoma Tomcka ot 25.02.2019 Ne 85-p
«O0 yTBepKICHWM IUIAHA MEPONpHIATHA 10 peanm3anmuu KoOHUENIMH  pa3BUTUS  (DU3HKO-
MaTEeMaTUYECKOT0 M €CTeCTBEHHOHAYYHOT0 00pa3oBaHus B ropojae Tomcke»
Heabro peanusanumu padodeil 00pa3oBaTe/IbHOM NMPOrpaMMbl CpelHero o0umero o6pa3oBaHMA IO
npenMety «EcTecTBO3HaHUEe» SABIAETCA: JOCTUKEHHE BHITYCKHUKAMU KOMIETEHIIMIA U KOMIIETEHTHOCTEH,
OTIPECIIEMbIX JIMYHOCTHBIMH, CEMCHHBIMHU, OOIIECCTBEHHBIMH, TOCYJAAPCTBEHHBIMA TOTPEOHOCTSIMH W
BO3MOXXHOCTSIMU OOYy4arolerocsi CTapliero IIKOJBHOTO BO3pacTa, CTAHOBIEHHE W Pa3BUTHE JIMYHOCTHU
oOyJaromerocss B €¢ CaMOOBITHOCTH YHHKAJIBHOCTH, OCO3HAHHE COOCTBEHHOW WHIMBHIYaJbHOCTH,
MOSIBJIICHUE KU3HEHHBIX IJIAHOB, TOTOBHOCTH K CAMOOIIPEICTICHHIO.
I'1aBHBIMM 3a]a4aMM peajTu3alui NPOrPaMMBbI SBIISIOTCS:
- (hopMHpOBaATH POCCUIMCKYIO TPAXKAAHCKYIO UACHTUYHOCTh O0yUYAIOIINXCS;
- 00ecreynTh paBHbIE BOZMOKHOCTH MOJIYYEHHsI KAU€CTBEHHOTO CPEAHEro 00111ero oopa3oBaHus;
- CO3[aTh YCTIOBHS JAJIS Pa3BUTHUS U camMopealv3aluyd O0yJaroImuxcs, A (OpMHUPOBAHHS 30POBOTO,
0€30MacHOro M SKOJIOTMYECKH Iesiecoo0pa3sHoro oOpa3za JKM3HM OOydaroIluXcsi, NpU3BaHHAS
chopMHpOBAaTh  €CTECTBEHHO-HAyYHYI0 I'PaMOTHOCTb, HEOOXOAMMYIO s IOBCEAHEBHOH U
npo(ecCHOHANBHOM  J1eATENbHOCTH BHE €CTECTBEHHO-HAYYHOM 0O0JacTH, HaBBIKOB 3J0pOBOTO H
0e30MmacHOro [UIsl YeloBeKa M OKpYKawlled ero cpeasl oOpa3a >KU3HHU, Pa3BUTHS KPUTHUECKOTO
MBILUIEHUSI, CPOPMHUPOBATH MPEICTABICHUSI O POJIM U MECTE €CTECTBO3HAHUS B COBPEMEHHOW Hay4HOM
KapTHUHE MUpPA; TOHUMaHue GU3NYECKON CYIIHOCTH Ha0II01aeMbIX BO BeeneHHol sBieHui;
- chopMHpOBaTh YMEHHS pellaTh 3a/1a4l B Kypce €CTECTBO3HAHUS;
-copMHupoBaTh yMEHHUS TPHUMEHATH IMOJIyUEHHBIE 3HAHWUS JUIsI OOBSICHEHUS YCIOBUM MPOTEKaHUS
SIBIICHUH B TIPUPOJIE ¥ JUTS IPUHSATHUS MPAKTUYSCKUX PEIICHU B TTIOBCETHEBHOM JKHU3HH,
-chopMupoBaTh COOCTBEHHYIO TO3UIMIO0 IO OTHOIIEHHWIO K €CTeCTBEHHOHAy4YHOW HH(opMaim,
MOJIy4a€MOU U3 PA3HBIX HCTOYHHUKOB.
[IpuHIMIBI ¥ TOAXOJBI: METOAOJIOTHYECKONH OCHOBOHM peanu3alliid MPOrpaMMBbl SIBISIETCS CHCTEMHO-
NESTEIbHOCTHBIA TMOAXO0J, KOTOpBIM mpenmnonaraer: (HOpMUpPOBaHHE TOTOBHOCTH OOYYaloOIIUXCS K
CaMOpa3BUTHUIO M HEMPEPHIBHOMY 00pa30BaHUIO; MPOSKTUPOBAHME M KOHCTPYMPOBAHHE PA3BHBAIOIICH
00pa30BaTeNbHON Cpeabl OpraHu3alliy, OCYIIECTBISAIONIEH 00pa30BaTEIbHYIO JNESATEIbHOCTD; aKTUBHYIO
y4eOHO-TI03HABATEIbHYIO JIEATEILHOCTh 00YYAIOINXCsl; MOCTPOEHHE 00pa30BaTEIbHON 1EATENIBHOCTH C
Y4ETOM HWHIWBUAYAIBHBIX, BO3PACTHBIX, IICUXOJIOTUYCCKUX, (DU3MOIIOTHIECKUX OCOOCHHOCTEH W
3]10pOBbsI 00YUAIOIIUXCS.
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Pabouass mporpamma mnpeamera «EctectBo3Hanme» obOecneueHa YMK «EctectBo3Hanme. ba3oBbrit
ypoBeHb» - aBTop O. C. IN'abpuensn, U.I'. Octpoymos, H.C. ITypsimeBa, C.A. Cnaakos, B.1. CuBornasos
— M.: dpoda.

JIaHHBIII KOMIUIEKC HAIlEJIEH Ha JTIOCTHMKEHUE pe3yJbTaTOB OCBOEHHUs npeamera «EcTtecTBO3HaHHME» Ha
JMYHOCTHOM, METANpPEAMETHOM M IPEAMETHOM YPOBHSX, pEeaM3yeT OCHOBHbIE uaeu DenepanbHOro
roCy/IapCTBEHHOIO0 00pa30BaTeIbHOrO CTaHIapTa CpelHero oomero oopa3oBaHus, B HEM YUUTHIBAIOTCS
OCHOBHBIC HJIEU M TOJOXCHHS TPOTpaMMbl Pa3BUTUS U (OPMUPOBAHUS YHHUBEPCATBHBIX YYEOHBIX
JIeHCcTBUM I cpeaHero ooOmero oOpa3oBanus. Jlanueii YMK momHOCTBIO OTBEYaeT CTaHAapTaM,
YTBEP)KICHHBIM MHHHUCTEpCTBOM 0Opa3oBanusi U Hayku P®D. OH pekoMeHJI0BaH MHHHUCTEPCTBOM B
KayecTBe YUeOHUKOB IS JTHOOBIX TUIIOB 0011€00pa30BaTEeNbHBIX YUPEKICHUN U BXOIUT B (efepanbHbIi
nepeyeHb Y4eOHUKOB, PEKOMEHIOBAaHHBIX K MCIIOIH30BAHUIO B CPEIHUX MIKOJIAX.

PaGouas mporpamma asist 6a30BOro ypoBHS cocTaBlieHa U3 pacueTta 204 yaca 3a iBa rojla U peryiaupyeTcs
yaeOHbIM T1aHOM MAOY rumnazuu Ne26 r. Tomcka:

10 xmacc- 102 yaca/ 3 yaca B HEZIEIIIO

11 xnacc- 102 gyaca/ 3 yaca B HEZEIIO

|.Ilnannpyemble pe3yabTaTbl 0OCBOCHHA Y4eOHOI0 peaMera
Copepxanne paboueid mporpammel mnpeamera «EctectBo3nanme» (10-11 kmaccel) HampaBieHO Ha
JOCTHKEHUE TUTAHUPYEMBIX PE3yJIbTaTOB OCBOSHHS 00yJarOIIMMUCS BCEX KOMIIOHEHTOB, COCTABIISIOLIIX
COJIepKaTENbHYI0 OCHOBY OCHOBHOM 00pa30BaTeIbHON IPOrpPaMMBbI CPEeIHEro 00IIero 00pa3oBaHus.
[Inanupyemble pe3yapTaThl ONUPAIOTCA HA BEAYILKE LIEJIEBbIE YCTAHOBKH, OTPa)Kaolle OCHOBHOM BKJIa]
paboueii mporpaMMbl B pa3BUTHE JTUUYHOCTH 00YYAIOIIUXCS, UX CIIOCOOHOCTEH.

B ctpykType minaHupyemsbIX pe3yJibTaTOB BBIACISIOTCA CAEAYIOIINE TPYIIIIbL:
1. JInaHOCTHBIE pe3ybTaTHI.

2. MeTtanpeaMeTHbIe pe3yNbTaThl (IpeICTaBlIeHbl BceMu rpynmnamu Y'Y J1).
3. [IpenMeTHBIC PE3yabTATHI.

JInuHocTHBIE pe3yJbTaThl B c(epe OoTHOmIeHUI oOyuyawmuxcs K cefe, K CBOeMYy 310POBbIO, K
NMO3HAHMIO cels:

— opueHTanus oOyyaroumxcs Ha JOCTH)KEHHE JIMYHOTO CYacThsl, pealM3alUi0 MO3UTHUBHBIX
JKU3HEHHBIX MEPCIEeKTHB, HHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K JTUYHOCTHOMY
CaMOONPEIEIEHNIO, CIIOCOOHOCTh CTABUTH 1I€JIN U CTPOUTD KU3HEHHBIE IJIaHbI;

— TOTOBHOCTbh M CIIOCOOHOCTH OOecreuyuTh cebe U CBOMM OJIM3KMM JIOCTOMHYIO >KH3Hb B IpOLIECCEe
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM ESITEILHOCTH;

—  TOTOBHOCTB U CITIOCOOHOCTH OOYYAOLIMXCS K OTCTAMBAHUIO JIMYHOTO JTIOCTOMHCTBA, COOCTBEHHOTO
MHEHHUS, TOTOBHOCTb M CIOCOOHOCTH BbIPa0AThIBATH COOCTBEHHYIO MO3UIMIO0 110 OTHOUIEHHIO K
00IIECTBEHHO-TIOTUTHYECKUM COOBITHUSM MPOIIJIOT0 M HACTOSAIIETO Ha OCHOBE OCO3HAHUS M OCMBICICHHUS
WCTOPHUU, TYXOBHBIX LIECHHOCTEN U IOCTUKEHHUI HAIIEH CTPaHBI;

— TOTOBHOCTb M CLIOCOOHOCTH 0OYYaIOIIUXCSI K CAMOPA3BUTHIO M CAMOBOCITUTAHUIO B COOTBETCTBUU
¢ 0011e4eN0BeYeCKMMH IEHHOCTAMHU U UealaMu IPpaKIaHCKOro oOliecTBa, NOTPeOHOCTh B (PU3UUECKOM
CaMOCOBEPILIEHCTBOBAHUH, 3aHATUSIX CIIOPTUBHO-03/I0POBUTENIHON JEATENBHOCTbBIO;

— TPUHATHE W pealu3alus IIEHHOCTEW 3I0pOBOr0 M 0€30MmacHOro oOpas3a >KWU3HH, OEpeKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY M ICHXOJOTHYECKOMY
3/10POBBIO;

—  HEeNpHsITHE BPEJAHBIX MPUBBIYEK: KYPEHHUS, YIIOTPEOICHHS alKOTOJIsl, HAPKOTHKOB.

JInuHocTHbIe pe3yJbTaThl B cdepe oTHOWEHUH oOydawmuxces K Pocemn kak k Pogune
(OreuecTBYy):

— poccuiickas HWIEHTHUYHOCTb, CIIOCOOHOCTh K OCO3HAaHUIO POCCUHCKON HMAEHTUYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYIBTYPHOH OOIIHOCTH POCCHICKOTO
Hapoja U cynpoe Poccun, marpuotrsm, roTOBHOCTD K cITy>KeHUI0 OTe4ecTBY, €ro 3alluTe;

—  YB@XEHHE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH Iepes PoauHON, rOpIOCTH 3a CBOM Kpaii,
ceor0 PommHy, mpommoe M HacTosilee MHOTOHAMOHAJIBHOTO Hapoja Poccum, yBaxkeHue K
roCy/IapCTBEHHBIM CUMBOJIaM (Tep0, diar, THMH);



— (¢opMHpOBaHHE YBOKEHHUS K PYCCKOMY SI3bIKY KakK TOCYJapCTBEHHOMY s3bIKYy Poccuiickoit
denepanuw, SABISIONIEMYCS OCHOBOM POCCHICKON MICHTUYHOCTH M TJIABHBIM (DaKTOPOM HAITMOHAIBHOTO
CaMOOTIPEICTICHUS;

—  BOCHHUTaHHME YBO)XEHUS K KYJIbTYype, sI3bIKaM, TPAAUIMSIM U 0ObIYasiM HApOJIOB, MPOKUBAIOIINUX B
Poccuiickoit @enepanuu.

JIu4HOCTHBIE pe3yabTaTbl B cdepe OTHOMIEHHH OOyYAIOIIMXCH K 3aKOHY, TOCYAapCTBY M K
rPaskIaHCKOMY O0IIIeCTBY:

—  TPaXJAHCTBEHHOCTb, I'PAXJAHCKasl MO3UIUS aKTHBHOTO M OTBETCTBEHHOI'O WIEHA POCCUHCKOIO
o0IIecTBa, OCO3HAIIIETO CBOM KOHCTUTYIIMOHHBIC TIpaBa W OOS3aHHOCTH, YBAXKAIOMIETO 3aKOH H
MIPABOIOPAIOK, OCO3HAHHO TMPUHUMAIOMIETO TPAJUWIUOHHbIE HAlMOHAJIBHBIE U O0OIIEYeIOBEUYECKHE
TYMaHHUCTUYECKHE U IEMOKPATUIECKUE IICHHOCTH, TOTOBOTO K YYaCTHIO B OOIIIECTBEHHOM KU3HU;

— IpHU3HAHME HEOTUYKJAEMOCTH OCHOBHBIX IpaB M CBOOOJ 4YelOoBEKa, KOTOpbIE MpPUHAJIEkKAT
KOKIOMY OT POXKICHHS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX MpaB M CBOOOJ 0e3 HapyIICHHS
npaB U CBOOOJ APYruX JHI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHbIE IpaBa M CBOOOJABI YEJIOBEKA U
IpaXJTaHWHA COTJIACHO OOINENPU3HAHHBIM TPHUHIMIIAM W HOpPMaM MEXIYHApOJHOTO TpaBa U B
cootBercTBuM ¢ Konctutynueit Poccuiickoit @enepannu, npaBoBas U MOJIUTHYECKAsk TPAMOTHOCTB;

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU M OOIIECTBEHHOM
MPAKTUKH, OCHOBAaHHOE Ha JHAlIOre KYJIbTYp, a TakKe pPa3lIu4HbIX (POpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHUE CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

—  MHTEpUOpH3aLUs LEHHOCTEH JIEeMOKpaTUM M COLMAIbHOW COJMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOILIIEHUH B TPYIITIE UM COLIMAIbHON OpraHU3alliH;

—  TOTOBHOCTH OOYYarOIIUXCS K KOHCTPYKTUBHOMY YYaCTHIO B MIPUHITHH PELICHUIA, 3aTPAaruBarOIINX
UX TpaBa U MHTEpPEChl, B TOM 4YHUCJIE€ B pa3iIMuHbIX (opmax OOIIECTBEHHON caMOOpraHu3aluy,
camMOympaBlieHus!, OOIIECTBEHHO 3HAYMMOMN AESITeTbHOCTH;

—  TMPUBEPKEHHOCTh HACSIM HMHTEPHALMOHAIU3MA, APYKObI, paBEHCTBA, B3aUMOIIOMOIIM HAapOJIOB;
BOCIIUTAHUE YBAXKUTEIBHOIO OTHOUIEHUS K HAlMOHAJIBbHOMY JOCTOMHCTBY JIIOJIEH, HMX UYBCTBaM,
PEIUTHO3HBIM YOSKICHHSIM;

— TOTOBHOCTh OOYYarOIIMXCS MPOTUBOCTOSTH  MJIGOJIOTMM  OKCTPEMHU3Ma,  HAIMOHAIU3MA,
KceHO(OOUH; KOPPYIIUHU; TUCKPUMHUHAIIMK IO COLMATBHBIM, PEIIMTHO3HBIM, PACOBBIM, HAIMOHAIHLHBIM
MPU3HAKAM U JAPYTUM HETaTUBHBIM COLUAIbHBIM SIBJICHUSM.

JInuHOCTHBIE Pe3yJbTaThl B c(pepe OTHOMIEHUI 00YyHAIOIIMXCH C OKPYKAIOIMMHU JIIOAbMMU:

— HpPaBCTBEHHOE CO3HAHHWE M TOBEJCHHWE HAa OCHOBE YCBOCHHUS OOIICUETOBEUECKUX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS W TIOBEJACHHUS B TOJUKYJIHTYPHOM MHUPE, TOTOBHOCTH M CIOCOOHOCTH BECTH
IUAJIOT C JIPYTUMH JIOJbMHU, JOCTUTaTh B HEM B3aUMOIIOHMMAHUS, HAaXOIUTh OOIIHME IeNu WU
COTPYAHHUYATD JIJISI UX JTOCTHIKCHUS;

— TpHUHATHE TYMaHUCTHMUYECKHUX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE M JOOpOXKelaTelbHOE
OTHOIIIEHUE K IPYTOMY Y€JIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO;

—  CIOCOOHOCTh K CONEPEKUBAHUIO U (HOpMHpPOBaHHE MO3UTUBHOTO OTHONICHUS K JIIOASM, B TOM
YUCJIE K JUIAM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbsI M1 HHBAJIUAAM; OEpEKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIICHHE K (U3MUECKOMY M TICHXOJIOTUYECKOMY 3/I0POBBIO APYTUX JIOACH, YMEHHE
OKa3bIBaTh MEPBYIO MOMOIIIb;

—  (opMupoBaHHE BHIPAKEHHON B MOBEICHWN HPABCTBEHHOM MO3UIIMH, B TOM YHCIIE CIOCOOHOCTH K
CO3HATEILHOMY BBIOOPY J00pa, HPABCTBEHHOTO CO3HAHHWS M TIOBEACHUS Ha OCHOBE YCBOEHUS
00I1eueI0BeYECKUX [IEHHOCTEH U HPAaBCTBEHHBIX YYBCTB (UECTH, J0JTa, CIIPABEIMBOCTH, MUJIOCEPAUS U
TIPYKETIO0us);

— pa3BUTUE KOMIIETEHIMHA COTPYJAHMYECTBA CO CBEPCTHHKAMH, JAETbMH MIIQJIIET0 BO3pacTa,
B3POCJBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-MCCIENOBATEILCKOM, MPOCKTHON H
JIPYruX BUOAX JIEATEITbHOCTH.

JInuHocTHBIE pe3ybTaThl B cepe OTHOLIEHHMH 00y4arOIIMXCS K OKpPY/KallieMy MHPY, KMBOM
NPHUpoJe, XyA0:KeCTBEHHOH KYyJIbTYype:

—  MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYMMOCTH HAYKH,
TOTOBHOCTh K HAayYHO-TEXHUYECKOMY TBOPUYECTBY, BIAJCHHE TOCTOBEPHOU MH(pOpMaIMel 0 mepesoBbIX
JTOCTHDKCHHSIX M OTKPBITUSIX MUPOBOU U OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBe MUpa U 00IIEeCTBa;



— TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCJE CaMOOOpa30BaHMIO, HA MPOTSHKEHUH
BCEH JKM3HU; CO3HATENBbHOE OTHOIIEHHE K HEMpPEephIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEIIHOM
npohecCHOHANBLHOM U OOIIECTBEHHOMN AESITeTbHOCTH;

—  DKOJIOTMYEeCKas KyJbTypa, OepekHOe OTHOLICHHS K POJIHOM 3emje, MPUPOAHBIM OOoraTcTBam
Poccun n mupa; noHuMaHue BIUSHUSA COLUAIBHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOIHOMN
U COLMANIBHOM Cpefbl, OTBETCTBEHHOCTb 3a COCTOSIHHWE MPHUPOAHBIX PECYpCOB; YMEHUS M HAaBBIKU
pa3yMHOIr0 IPUPOIONOIb30BAaHUS, HETEPIIUMOE OTHOLIEHUE K AEMCTBUSM, IIPUHOCSIIUM BpEl 3KOJIOTUY;
IpUOOPETEHHUE OIBITAa HKOJIOTO-HAMNPABICHHON ASITeIbHOCTH;

—  DCTETHYECKOE OTHOLICHHS K MHUPY, TOTOBHOCTh K ICTETHUYECKOMY OOYCTPOWCTBY COOCTBEHHOTO
ObITa.

JInuHOCTHBIE pe3yabTaThl B c)epe OTHOMIEHU 00y4aloIMXcsl K ceMbe W POAUTENISAM, B TOM YHCIe
MOATOTOBKA K CEMEHHOH JKU3HMU:

—  OTBETCTBEHHOE OTHOIIEHHWE K CO3/IaHHI0 CEMbHU HAa OCHOBE OCO3HAHHOI'O INPUHATHS LEHHOCTEH
CEMEMHOM KHU3HU,

—  TIOJOXWTENBHBIM 00pa3 CeMbH, POAMTENHCTBA (OTLOBCTBA M MATEPUHCTBA), MHTEPUOPHU3ALIMS
TPaMLIUOHHBIX CEMEUHBIX IEHHOCTEH.

JInuHOCTHBIE pe3yabTaThbiB cdepe OTHOLIEHHS OOydarmIUXcsl K TPyAy, B cdepe conmajbHO-
IKOHOMUYECKMX OTHOLICHUIA:

—  YBa)XCHHE KO BceM opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIN BBIOOp Oyaymiei mnpodeccun Kak MyTh M CIOCOO0 peaau3aluud COOCTBEHHBIX
YKU3HEHHBIX TIJIAHOB;

— TOTOBHOCTh OOYyYaroUIMXcs K TPYIOBOM MpodhecCHOHANbHON NesSTeNbHOCTH KaK K BO3MOXXHOCTH
y4acTHs B PEUICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TIPOOIEM;

— TOTPeOHOCTh TPYAMUTHCS, YBAXKEHHE K TPYAYy M JIOIIM TpyAa, TPYIAOBBIM JTOCTHXKEHUSIM,
J0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHUE K PAa3HBIM BUAaM TPYIOBOH JIEATEILHOCTH;

—  TOTOBHOCTBH K CaMOOOCITYKHBaHHIO, BKJIFOYasi 00y4eHHE U BBITIOJHEHHE JOMAITHUX 00s3aHHOCTEH.
JInuHocTHbIe pe3yabTarhl B cepe (PU3MYECKOr0, ICHUXO0JOIMYECKOro, COLHAIBLHOIO H
aKaJeMH4ecKOro 0J1aromnoryyusi 00y4armmuxcs:

—  (¢usuveckoe, SMONIMOHAIHHO-TICUXOJIOTHYECKOE, COLMAIBHOE Oaromnoiydyne OoO0ydaroImuxcs B
KU3HU o0pa3oBaTenbHOM OpraHu3aIui, OIIyILIEHUE JIETHbMU 0e3omacHOCTU u
NICHXOJIOTHYECKOTOKOM(pOopTa, NHPOPMAIIMOHHON O€301acHOCTH.

MertanpenmMeTHble pe3yiabTaTbl OCBOEHHUS  MPOTpPaMMbl JJIEKTHUBHOTO Kypca MpPelCTaBICHbI Tpems
rpynnamy yHUBEpCalbHbIX yueOHbIx neictBuil (Y'Y I).
PerynsiTuBHbIe yHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS
BrinmyckHuk HayduTtcs:
® CaMOCTOATENIbHO ONpPEAENATh eI, 3a/aBaTh MapaMEeTpbl U KPHUTEPUU, MO KOTOPHIM MOKHO
ONPENIETUTh, YTO LENb JOCTUTHYTA;
® OIEHUBAaTh BO3MOXKHbBIE TIIOCJIEJICTBUS JOCTHKEHHUS IIOCTAaBICHHOM WEJIW B JEATEIbHOCTH,
COOCTBEHHOM MHU3HU M KU3HU OKPY)KAIOIIUX JIFOJEH, OCHOBBIBAsICH Ha COOOPAKEHUSAX STUKU U
MOpay;
e cCTaBuUTh W (opMynupoBaTh COOCTBEHHBIC 3a/Jaud B O0Opa30BATEIBLHOM NEATETBHOCTH U
JKU3HEHHBIX CUTYaIMsIX;
® OIIEHUBATh PECYPCHI, B TOM YHCIIe BpEMS U Apyrue HeMaTepuaibHble Pecypchl, HEOOXOAUMBIE AJIs
JIOCTHUKEHUS TIOCTaBICHHOH 11eJN;
e BBIOMpATH MYTh AOCTHKECHHS II€NM, MJIAHUPOBATh PELICHHE MOCTAaBICHHBIX 3a]a4, ONTUMHU3UPYS
MaTepHualbHble U HEMaTepUaIbHbIE 3aTPATHI;
e OpraHu3oBbIBaTh A((HEKTUBHBIN MMOUCK PECYPCOB, HEOOXOAMMBIX JJISl IOCTHXKEHUS MTOCTABIEHHOM
LeJH;
®  COIOCTAaBJIATH NMOJTYUYEHHBIN pe3yabTaT ACATENbHOCTH C TOCTAaBICHHOM 3apaHee 1eJbIo.
Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eCTBUS
BreimyckauK HayduTcs:
® UCKaTh M HAaxOJUThb OOOOIIEHHBIE CHOCOOBI peIIeHUs 33had, B TOM YHUCIE, OCYIIECTBIATH
pa3BepHYThI HMH(DOPMAIIMOHHBIM TOWCK M CTaBUTh HAa €ro OCHOBE HOBBIE (Yy4eOHBIE U
MO03HABaTENbHbIE) 3a/1a4H;
® KPUTHUYECKHU OIICHUBATh U MHTEPIPETHPOBATH HHGOPMAIUIO C PAa3HBIX TO3UIIMHA, pacro3HaBaTh U
dbuKcupoBaTh MPOTUBOPEUUS B MHPOPMAITMOHHBIX HCTOYHUKAX;



® CIOJIB30BaTh  PA3IMYHBIE  MOJEIBHO-CXEMaTHYECKHME  CpeAcTBa s IPEICTaBICHHUSA
CYIIECTBEHHBIX CBSI3€H M OTHOILIEHUI, a TaK)Ke MPOTUBOPEUUil, BEIIBICHHBIX B MH(POPMALIMOHHBIX
HCTOYHUKAX;
® HAxOJIUTh U IPUBOJUTH KPUTHUYECKHE apTyMEHTHI B OTHOLIEHUU AECUCTBUN U CYKIACHUH ApYyroro;
CIOKOMHO M Pa3yMHO OTHOCHUTBHCSI K KPUTHUYECKUM 3aMEYaHUSM B OTHOIIEHHWH COOCTBEHHOI'O
CYXJIEHUSI, pACCMaTPUBATh HX KaK pecypc COOCTBEHHOTO pa3BUTHS;
® BBIXOJUTh 3a paMKU Y4eOHOro MpeAMeTa M OCYILECTBIIATh IleJICHANpPaBICHHBIA IOUCK
BO3MOXHOCTEH Il IIMPOKOTrO MEPEHOCca CPEACTB U CIIOCOOO0B ACHCTBUS;
e BBHICTPaMBATh WHAWBHUIYAIbHYIO OOpa30BaTEIbHYIO TPACKTOPUIO, YUYHUTHIBAs OrPAaHUYEHHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;
® MEHATH U yJIEP/KUBATh Pa3HbIC NO3ULMH B I03HABATEIBHON ACSATEIbHOCTH.
KomMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe J1eiCTBUS
BrinyckHuk Hayuures:
® OCYILECTBJISATh JEJIOBYI0O KOMMYHHUKAIIMIO KAaK CO CBEPCTHHKAaMM, TaK U CO B3pOCIBIMH (Kak
BHYTpPU 00pa3oBaTeIbHON OpraHu3alliM, Tak U 3a €€ IpelelaMu), MoAOUpaTh NapTHEPOB I
JIeTIOBOM KOMMYHHUKALIMU HMCXOJS U3 COOOpakeHUH pe3ylIbTaTUBHOCTH B3aMMOJCWUCTBUS, a HE
JIMYHBIX CUMIIATHH;
® [IpU OCYHIECTBJICHUHU T'PYNIIOBOW pabOTHl OBITH KaK PYKOBOJHMTEIEM, TaK M WICHOM KOMaHIbI B
Pa3HbIX poOJsX (reHepaTop UjieH, KPUTUK, UCIIOJIHUTEIb, BEICTYAIOIIMM, SKCIIEPT U T.1.);
® KOOpPAMHUPOBaTb U  BBINIOJHATH pabOTy B  YCIOBUSX pPEaIbHOTO, BUPTYAJIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;
® PpAa3BEpPHYTO, JOTMYHO M TOYHO M3Jararb CBOXO TOYKY 3PEHHs C HCIIOJIb30BAHMEM aJCKBATHBIX
(YCTHBIX M MHCBMEHHBIX) SA3BIKOBBIX CPEJICTB;
® pacro3HaBaTh KOH()JIMKTOTEHHBIE CUTYallMd W IPEIOTBpaIlaTh KOH(MDIUKTHI 1O WX aKTHBHOH
¢a3el, BBICTpaMBaTH JEIOBYID M 00pa30BaTENIbHYI0 KOMMYHHUKAIUIO, H30eras JIMYHOCTHBIX
OLICHOYHBIX CYXIEHUI.
IIpenmeTHbIe pe3yJibTaThI:
B pe3sysbTare n3y4eHus 3J1eKTHBHOIO Kypca «EcTecTBO3HAHHE» HA YPOBHE CpPeIHero
001ero ooOpa3oBaHus:

BbInycKHUK Ha 62a30BOM yPOBHE HAYYHTCH:

—  JIMOHCTPHPOBATh HAa MPUMEPAX POJb €CTECTBO3HAHMS B Pa3BUTHH YEJIOBEYECCKON ITMBIITH3AINM;
BBIJICJIATH TIEPCOHANBHBIN BKJIA/ BEIMKUX YIEHBIX B COBPEMEHHOE COCTOSIHUE €CTECTBEHHBIX HaYK;

— TpPaMOTHO TIPUMEHSATH ECTECTBEHHO-HAYYHYIO TEPMUHOJIOTHIO TIPH ONHCAHWUU  SIBICHHH
OKPY’KaIOIIEro MUPA;

—  00OCHOBAaHHO TPHMEHATH MPUOOPHI JUTSI U3MEPEHUS W HAOIIONEHUS, WCTONb3ysl ONHMCAHUE WIIH
NPEIOKEHHBIN aJITOPUTM SKCIIEPUMEHTA C LIEJIbI0 MOTY4YEHUs 3HaHUH 00 00bEKTE U3yUCHHUS;

—  BBIABIATH XapakKTep SIBIICHUHA B OKPYKAIOIIEH cpeie, TOHUMATh CMBICI HAa0JI0JaeMbIX MTPOIIECCOB,
OCHOBBIBASICh Ha €CTECTBEHHO-HAYyYHOM 3HAHMU; UCIIOJIB30BaTh JJIS OMHUCAHUS XapakTepa MpPOTEKaHUs
IpoIeCcCOB (PU3MUECKUE BETMUMHBI M IEMOHCTPUPOBATH B3aMMOCBSI3b MEKIY HIMU;

—  OCYUIECTBISTh MOJIEIMPOBAHUE TPOTEKAHUs HAOJIOJAaEMbIX IPOLIECCOB C YYETOM TIpaHMIL
IPUMEHUMOCTH UCTIOIB3YEMBIX MOJICTICH;

— KpUTUYECKHU OIICHHMBATh, MHTEPIPETUPOBATh U OOCYXJIaTh HH(POPMALMIO, COJAEpPXKAIIylocs B
coobmennssx CMU, pecypcax MHTepHETa, HAYYHO-TIOMYJISIPHBIX CTAThAX C TOYKU 3PEHHS €CTECTBEHHO-
HAY4YHOH KOPPEKTHOCTH; JIeNIaTh BBIBO/IbI HA OCHOBE JIUTEPATYPHBIX JTaHHBIX;

— TIpUHUMATh apTYMEHTHPOBaHHBIC pEIICHWS B OTHOIICHWH TPHUMEHEHHUS pa3HOOOpa3HBIX
TEXHOJIOTUH B MPO(heCCHOHATBEHON AEATENbHOCTU U B OBITY;

— W3BJEKAThb W3 ONKMCAHUS MaIluH, NPHOOPOB M TEXHUYECKHX YCTPOHCTB HEOOXOIMMEIE
XapaKTEPUCTHKH Ui KOPPEKTHOTO MX HCIIOJIb30BaHMS; OOBSICHATH NMPHUHIIUIIBI, TTOJ0KEHHBIE B OCHOBY
paboThl IPUOOPOB;

—  OpraHu30BBIBATH CBOIO JIEATENBHOCTh C YYETOM INPHUHIMIIOB YCTOMUMBOTO Pa3BUTHS CUCTEMBI
«IPUPOIa—00IIeCTBO—YEIOBEK» (OCHOBBIBAACH HA 3HAHMAX O IpOIlEccax MepeHoca W TpaHchopManuu
BEIIIECTB M SHEPTHUil B 9KOCUCTEME, PA3BUTUH M (PYHKIIHOHUPOBAHUU OHOC(EPHI; O CTPYKTYpPE MOIMYJIALUN
W BUJAA, aJanTalusx OpraHu3MOB K cpene OOWTAaHWs, CBOWCTBAX OKOJOTHYECKUX (PAKTOPOB;



PYKOBOJCTBYSICh TPHUHIUIIAMU pecypcocOepexkeHuss U 0e30MacHOro TMPUMEHEHHUS MaTephalioB |
TEXHOJIOTHI; COXpaHss OMOJIOTHYECKOe pa3HOOOpasue);

—  000CHOBBIBATh MPAKTUYECKOE MCIOJIB30BAHUE BEIIECTB M UX PEAKIUI B MPOMBIIUICHHOCTH U B
OBITY; OOBSICHATH POJIb OIIPEEIIEHHBIX KIIACCOB BEIICCTB B 3arpsiI3HEHUN OKPYIKAIOIICH CPebl;

—  JICICTBOBaTh B paMKax MPaBUJ TEXHUKU OE30MaCHOCTU M B COOTBETCTBHH C HMHCTPYKIIMSIMH I10
NPUMEHEHHIO JICKApCTB, CPEJICTB OBITOBOM XUMHH, OBITOBBIX JJIEKTPHYECKHX MPUOOPOB, CIIOKHBIX
MEXaHHU3MOB, IOHMUMas €CTECTBEHHO-HAYYHBIC OCHOBBI CO3/IaHUS MTPEANUCAHUN;

—  ¢opMupoBaTh COOCTBEHHYIO CTpATErHIO 3J0pOBbecOEperariiero (paBHOBECHOTO) MHUTAHUS C
y4eToM OMOJIOTMUYECKOH 1eNecO00pa3sHOCTH, POJIM BEIICCTB B MHUTAHUU U YKU3HEACATEIHHOCTH YKHBBIX
OpPraHU3MOB;

— OOBSACHAT, MEXaHW3M BJIMSHUS Ha OJKUBBIE OPTaHW3MBI JJCKTPOMArHUTHBIX BOJH U
PalMOaKTUBHOTO W3JIYYCHUS, a TaKKe JCHCTBUS aJKOToJisi, HUKOTHHA, HAPKOTHYECKUX, MYTAareHHbIX,
TEPATOTCHHBIX BEIIECTB HA 3/I0POBbE OPraHU3Ma M 3apOIBIIICBOE Pa3BUTHCE,

—  BBIOMpATh CTPATETHIO TOBEJCHHS B OBITOBBIX M YPE3BBIYAMHBIX CHTYAllMsSX, OCHOBBIBAsSCh Ha
MOHMMAHUU BIUSHUS Ha OPTraHU3M YelIOBeKa (GU3MUECKUX, XUMUIECKUX U OMOJIOTHUECKUX (aKTOPOB;

—  OCO3HAHHO JCWCTBOBATh B CHTYallMW BHIOOpA MPOAYKTA WM YCIYTH, IPUMEHSISI €CTECTBCHHO-
HAy4YHBIC KOMIICTCHIIHH.

BbInycKHUK Ha 6a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUHTHCS:

—  BLINONHAMbL  CAMOCMOSIMENbHbIE  IKCHEPUMEHMbl,  PACKPblEAIowWUe HNOHUMAHUE  OCHOBHbLIX
€CmeCcmeeHHO-HAYYHbIX NOHAMULL U 3AKOHO8, COONI00Ast npasuia 6e30nacHol pabomvl, NPeOCMAasisime
NOJYYEeHHble pe3yIbmamyvl 6 MAOIUYHOU, 2pauuecKou Uil meKcmogou gopme; Oelamsb 6bl600bl HA
OCHOB€ NOJYUEHHbIX U TUMEPAMYPHLIX OAHHBIX,

— ocywecmenames  CamoCmosmenvhulll  Y4eOHblll  NpoeKm Uil Ucciedosanue 8 00aacmu
eCmecmeo3HanUsl, BKII0YAIOWUL ONpedeleHUe membl, NOCMAHOBKY Yell U 3a0ay, 8blOBUNCEHUEe 2UNOMe3bl
u nymeii ee 3KCNePUMEHMANbHOU NPOBEPKU, NPOGedeHUe IKCNEPUMEHMA, AHANU3 €20 pe3yIbmamos ¢
YUemoM  NOcpewHOCmuY — UMepeHusi,  (QOpMYIUposanue 6bl80008 U  NpeoCcmasienue 20mo8oco
UHDOPMAYUOHHO20 NPOOYKMA,

— 0bcyacoams  cywecmeyiowue  JIOKAIbHble U PecUOHANbHble  Npobiembl  (IKOIO2UYECKUE,
9HepeemuuecKkue, Cvlpbesble U M.0.); 0OOCHOBbIEAMb 6 OUCKYCCUU BO3MOJCHblE NYMU UX peuleHus,
OCHOBbIBASACH HA eCMeCMBEeHHO-HAYYHbIX 3HAHUSIX,

—  HAX00UmMb 83AUMOCES3U MeAHCOY CMPYKMYPOU U YHKYUell, NPUYUHOU U C1e0cmeuem, meopuetl u
Gpakmamu npu aumaruze NpPoOOIEMHLIX cumyayuii U 0O00CHOBAHUU NPUHUMAEMBIX PeuleHUll Ha OCHO8e
ecmecmeeHHO-HAYYHbIX 3HAHULL, NOKA3bIBAMb 83AUMOCEA3b MeHCOY 00IACMAMU eCNeCMBEeHHbIX HAYK.

1. Conep:kanmne yueGHOro nmpeamera
10 kmacc (102 yaca B roa, 3 yac B HeIeJII0)
1. Beenenmne (4 u)
Beenenue B ecrectBo3Hanue. [Ipupona-cpena oOMTaHUS U HCTOYHUK KU3HH YeTIOBEKa.
B3aumooTHoOIIEHNS YerToBeKa U PUPOAbI, UX AuaiekTuka. [Ipupoia — HCTOUHUK TBOPUECKOTO
BJIOXHOBEHHMs JiesiTerneil uckyccrBa. EctecTBo3HaHMe — €JMHCTBO HayK O npupojae. Matepus u popMsl ee
cymiecTBoBaHusl. /lnanekTuka ecrectBo3HaHusl. OCHOBHBIE ATalnbl ero pa3BuTHs. [lonsTre o
€CTECTBO3HAHMHU, KaK CUCTEME HAYUYHBIX 3HAHUH O MPUPOJE.
JemoncTtpannu. BuneopparmeHTs! (M0 CEMCKOX035IMCTBEHHBIX YTOANUN, Kapbepbl JUIs 100bIYM YT U
PYaAbl, METAJUTYpru4ecKkue KOMOMHATBI, Ta30- U HedTenpoBoabl, (hiaotwiuu, [DC, TOI u ADC,
MOCIIEACTBHSI 3eMIIETPSICEHUM 1 IlyHaMU, MCUE3HYBILINE BHU/Ibl PACTEHUM U KUBOTHBIX ); PENPOTYKIITI
KapTHH BEJIMKUX XYJI0KHHUKOB C MeH3axkaMt U ApyruMu oobekTamu npupoasl (Lumkuna, JleButana,
AtiBazoBckoro, KOoHa 1 1p.); My3bIKalIbHbIE (DparMEeHTHI, TOCBAIICHHbIE SIBICHUSM IPUPOIBI
(HaiixoBckuit, Cen-Canc, berxoBeH u ap.).
[TopTpeThbl yueHbIX-eCTECTBOUCTIBITATENEH, BUI€OPParMEHThl IO HCTOPUU BOSHUKHOBEHHS U Pa3BUTHUS
¢u3uKu, XUMHUU U OMOJIOTHH
2. EcTecTBO3HAHHE U MeTOAbI MO3HaHUsI Mupa (16 1)
B3aumocBs13p MEXly HAYKOH M TEXHOJIOTUSIMU
HcTopus nzyuenust npuposl. [Iporpecc B eCTECTBEHHBIX HayKaX M €ro BKJIAJ B pa3BUTHE LIMBHIN3ALINU.
MeToapl HaydHOro TIO3HAHMSI M HUX COCTaBIAIOIIME: HAOIIOJEHUE, W3MEpPEeHHE, OSKCIIEPHUMEHT,
MOJIeJIMpOBaHUE, TUIIOTE3a, BBIBOJ, MOCTpoeHHe Teopuu. Dopmbl MO3HAHKA: HaydYHOE U HeHay4Hoe. /[Ba
YpOBHs Hay4HOT'O MO3HAHUS: AMIIUPUYECKUI (4yBCTBEHHBIH, OTIBITHBII) "



TEOPETUYECKUM (pallMOHaNbHBIN). MoJenupoBaHue Ha TEOPETUYECKOM YPOBHE IIO3HAHMS W THUIIBI
Mojenell  (uaeanbpHas, aHaNOIWsA, MaTeMaTuudeckas). Ponb  MBICIEHHOTO  JKCIEpUMEHTa MU
MaTEMaTUYECKOTO MOJAEINPOBAHNS B CTAHOBJICHUU M Pa3BUTUU €CTECTBEHHBIX HayK. DyHIaMeHTalIbHbIE
IOHSATHS €CTECTBO3HAHMS.

SI3bIk  ecrecTBO3HAHMA. buonorusa.  buosornueckas cuUCTeMaTHMKa M €€  Ba)KHEHINME TaKCOHBI.
buHomunanbHas HoMeHKkiarypa. Ilonstue Bupa. Cucrematnka >KMBOTHBIX. IloHsATHE TOpPOIBI.
Cucrematuka pacrenuid. [lonsitue copra. buonornueckas HOMEHKIATypa — OCHOBA NPO(HEeCCHOHATBLHOM
JEeATENBHOCTH. Xumus. TpuBnanbHble Ha3BaHus. PannonanbHas HOMeEHKIaTypa. MexnyHapoaHas
HoMmeHkiarypa UIOITAK.

XUMHUYECKUE 3JIEMEHThl U IPOMCXOXAeHUEe X Ha3BaHuil . Kilaccudukauus HeopraHMYecKMX BEILECTB
(OoKCcHIBI, KUCIOTHI, OCHOBaHMS, COJIM) U IPUHLUIBI 00pa3oBaHMs MX Ha3BaHWM. Pusuka. EnuHuUIb!
u3MepeHus ¢uznyeckux BeauuuH Ha Pycu. EnuHunpsl n3mepeHus QU3MUECKUX BEIMYMH B HEKOTOPBIX
Jpyrux crpaHax. MexayHapoJHas CUCTeMa eAMHUL u3MepeHus pusndeckux BennuuH — CHU. OcHOBHBIE
U IIPOU3BOJIHBIE €AMHUIIBI U3MepeHus pusnueckux BennunH CH.

EcrecTBEeHHOHAy4YHBIE IIOHATHs, 3aKOHBI M TeOopuH. EcTecTBeHHOHay4yHble NOHATHA. KOHKpeTHbIE U
abCTpaKTHbIE €CTECTBEHHOHAYYHbIE MOHATHS. 3aKOHbI €CTeCTBO3HAHUA. ECTeCTBEHHOHAy4HbIE TEOPUHU.
OnucarenpHble TeOpUH U OOBACHUTENbHbIE Teopuu. I[IporHo3upyromas pojib €CTECTBEHHOHAYUYHBIX
TEOPHU.

EcrecTBeHHOHay4YHas KapTHHA MUpa. Kaprtunsl Mupa: penuruo3xas, ObITOBAS,
xynoxkectBeHHasi. EcrercBenHoHayuyHas kaptuHa Mmupa (EHKM). Oomouus EHKM u ee srtambr:
ApUCTOTEJIEBCKUM, HBIOTOHOBCKHMM, OJUHINTEWHOBCKas peBoironusA. [IpuHOMnBl mno3HaHus B
€CTECTBO3HAHUU: COOTBETCTBUS, JONOJHUTEIBHOCTH, IPUUMHHOCTH, CUMMETPHH.

Mupsl, B KOTOpPBIX MBI KMBEM. [Ipumepsl cucTeMarn3alnuyu W HarJBIHOIO IPEACTABICHUS HAy4HOI'O
3HAaHUS: [POCTPAHCTBEHHO-BPEMEHHBIE XAapAaKTEPUCTHUKU (HAHOMHP U  MHUKPOMHUp, MaKpOMHUD,
meramup). ['paHuIbl MUPOB U YCIOBHOCTb 3TUX TpaHMLl. PoJib HayuHBIX TOCTM)KEHUH B CO3/1aHUU HOBBIX
TEXHOJIOTUI. DBomouus TexHoJorui. IIpubopsl 11 M3ydeHUs MHUPOB, UX HBOJIOLMS OT CBETOBOIO
Mukpockona P.I'yka 1o ckanupytoniero TyHHenbHOro Mukpockorna (CTM) u aTOMHO-CHIIOBOTO
mukpockona (ACM). MonekyasipHoe pacrno3HaBaHWE M €ro pojb B HPUPOJE U JKU3HU YeJIOBEKa.
Kommnsrotepsr Oyaytiero.

Hemonctpanuu. [Toptpers! yuensix- ectecrBoucnbitareneit (I'.['anunes, [[.Menneneesa, I.Mengens, H.
Bekeroa, M. ®apazes), pa3nuuHble MaTepHaibHble (Qu3nueckue (MeKTpodopHas MalIMHA — MOJEIh
MOJIHMM, KPUCTAJUIMYECKUE PELIETKH PA3JIMYHBbIX TUIIOB), OMOJOrMYecKue (MYJSKH LIBETOB, OpPraHOB
TeNa 4yelloBeKa), reorpaguueckue (rmolyc, kapra, TeJUTypuil),

XUMHUYECKHe (IIapOCTep)KHEBbIE W OOBEMHBIE MOJIENM MOJEKYJ PpazIuuHbIX BemiecTB). Cualasl ¢
MojensaMu ctpoeHust atoma Tomcona u Pesepdopna.

OTHOCHUTENBHOCTD MOHATUS MYCTOTHI. PasnuuHble Qu3nueckue, XMMUYECKHEe U OMOIOTUYECKHE MOJIEIH.
[Toptpetsr Apuctorens, K.JIlunnes, Y. lapBuna; BuneodparMeHThl C TAKCOHAMU B OOTaHUKE U 300JI0TUU
U MpUMEpbl CUCTEMATHKH OTJENIBHBIX PACTEHMH M KUBOTHBIX. Talnuua, cnaiig win BuaeodparMeHt
«Homenknatypa MIOITAK»; Tabnuiel niM ciaipl ¢ aHUMalUsMU 110 OOIKMM MPUHIIMIIAM 00pa30BaHUs
Ha3BaHMWH BaKHEHIIMX KJIACCOB HEOPraHWYECKUX COEIMHEHNUN — OKCUIOB, KMCIOT, OCHOBAHHUS, COJIEH, - U
UX KJaccuUKaIuu.

[Toptpetst Oma, Kynona, HetoToHa, DiiHIITEHA U Ap.; TAOIUIBI OCHOBHBIX M MPOU3BOAHBIX eannul CU;
JUHAMHUYECKHE BUAEO(ParMeHThl, WILTIOCTPUPYIOIINE BaKHEUIINE MOHATHS (PU3UKU MPUMEHUTENIBHO K
TeMe ypoka; ciaiji uiu BuneodparmMeHT «CTapopycckue eTMHUIBI U3MEPEHHUs HEKOTOPBIX (U3UUECKUX
BeIMUMHY». TaOmuipl U BUIEOPpParMEeHThl, WIUTIOCTPUPYIOIINE Ba)KHEHIINE MOHATUS, 3aKOHBl U TEOPUU
€CTeCTBEHHOHAYYHbIX JUCHUIUIMH IO Kypcy OCHOBHOW IIKOJbl. BuuaeodparmMeHTbl W chaiiabl 1o
3BOJIIOLUA MUKPOCKOIIOB.

JlaGopatopHubie onbIThl. 1. I[TocTpoeHre paBHOCTOPOHHUX TPEYTrOJbHUKOB M3 CIHMUYEK HA IUIOCKOCTH U B
npoctpancTBe. 2. MmmocTpanmsi mnpwHIHMNA COOTBETCTBHA. 3. MopaenupoBaHue NPUHINNA PaOOTHI
CKaHUPYIOIIEro MUKpockorna. 4. Jloka3arenbcTBO OEKOBOM MPUPOIB! (PEPMEHTOB.

[TpakTrueckas padota Nel. DmMnupryeckoe Mo3HaHUE B U3y4YEHUH €CTECTBO3HAHUS.

[IpakTuueckas padota Ne2. [TocTpoeHre MpoCcTpaHCTBEHHBIX MO/IEIeH HEOPraHNYECKUX U OPTraHUYeCKUX
COEIMHEHUH B CONOCTABIICHNHN C X CBOMCTBAMU.

[IpaxkTuueckast padora Ne3. HabmroeHue 3a ropsiiei cBeuoi

[TpakTnueckass pabora Ned. HabmioneHue 3a U3MEHEHHEM TEMIIEpaTyphbl JbJa M €ro COCTOSIHUEM MpU
HarpeBaHUuU



3. Meramup. OcBoeHHe KOCMOCA U €ro PoJib B ;KU3HH YesloBedyecTBa (9 u)
XpOHOJIOTHSI ~ aCTPOHOMHUYECKHX  TPEACTAaBICHUI M OTKPBITHH:  TIeOLIEHTpUYecKas  cHucTreMa
MHpa; AHTPOIOLEHTPUYECKAsI CHCTEMa MHUpA; TeIHOLEHTPHUYECKas cucteMa Mupa. AcTtpoHoMbl 16-19
B.B. U MX BKJIaJ B pa3BUTUEC IMpeacTaBieHud o BceneHnHoil. BceneHHas: Teopusi BOZHUKHOBEHUS,
CTPYKTYpa, COCTaB, HBOJIONUSA. ACTPOHOMHS KaKk Hay4HbId (YHIAMEHT OCBOEHHSI KOCMHYECKOTO
npoctpancTBa. Kocmosorusi. Bkiiag oTeuecTBeHHONM HayKd B MUPOBYIO KOCMOJIOTHIO. PakeToHocuTenu,
UCKYCCTBEHHBIC CITyTHHKH, OpOHTaJbHBIC CTAaHIUH, IUIAaHETOXOJbl. OpOuTambHas acTPOHOMUYECKast
obcepBaropusi (OAQO). MHcnonb3oBaHHE CIYTHUKOBBIX CcHUCTeM B cdepe HUHDOpPMAIMOHHBIX
TexHoJoruil. CoBpeMEHHbIE HayYHO-UCCIIEOBATEIbCKUE IIPOrpaMMbl 110 H3Y4YEHHMIO KOCMoOca M HX
3HayeHue. [IpoGnembl, CBsI3aHHBIE C OCBOGHHEM KOCMOCA, M IMyTH HX pemeHus. MexayHapoaHoe
COTPYJIHUYECTBO.

4. O6os0uku 3emun: Jurochepa, ruapocdepa, armocdepa (12 1)
Crpoenue 3emnu. Jlutocepa. BHyTpeHHee cTpoeHHe 3eMild U ee XUMHUYECKUi coctaB. CTpoeHHE H
coctaB JuTochepsl. MuHepasl 1 ropHblie nopozsl. Pynel. Jlutochepnsie mutel. 3emierpsicenus. llkana
Puxtepa. MaTeHCHBHOCTD 3eMieTpsiceHuil. [lynamu.
I'uapocdhepa. Oxeanst u wmopsa. CoctaB rumgpochepbl. MupoBoit okean. Mops. Herunuynbie
Mmopsi: CapraccoBo, Kacnimiickoe u Apanbckoe. Tema MOpsl B IPOU3BEACHUSIX MUPOBOM XYA0KECTBEHHON
KYJBTYpBI.
Boxbl okeaHoB m Moped. XMMHUYECKHM COCTaB MOPCKOM M OKeaHWdyeckod Bojael. [Ipomwmmte. Jlen B
okeane. ['pennannusa. Anrapkruga. JIlBmwkenue Boa MupoBoro okeana. [lpunussl u otnuBbl. Mopckue
TedeHUs. TUIbI KIuMarTa.
Boawl cymm. Bonwel cymu u ux knaccudukanus. Pomuuku. ['eitzepsl. MuHepanabHble BOIBI U UX
KJaccuuKaus. [TpoGnema npecHoit Boabl. O3epo baiikan. KapcroBble siBieHust u oOpa3oBaHUe
CTaJIaKTUTOB M CTAJarMUTOB. AHOMAaJIbHBIE CBOWCTBA BOJIBI M UX 3HAYEHUE B IPUPO/IC.
Atmocdepa. IToroga. Atmochepa u ee cocraB. BeprukanpHoe crpoeHme aTrmochepsl: Tpomocdepa,
crpatocdepa, Mezochepa, Tepmochepa, 3k3ochepa. CocraB Bozayxa. O30HOBBIE IbIPbl U MAPHUKOBBIHI
addekr. [loroma u kmumar. AtmMmocdepHoe naBienue. Berep. AtmocdepHoe maBnenue. Kecconnas u
BbICOTHasi Oousie3HH. L[MKIOHBI W aHTULUKIOHBL. ATMOocdepHbie (QpoHTHL. Berpa M MX BUIBI: IIKBA,
cMepY, aHTHIIACCaT, rmaccart, Opu3, peH, 6opa, CHPOKKO, MyCCOHBI, Tall(yHBI, yparaHbl, CMEpPUYH, TOPHAJIO.
[lIkana bBogopra.
Brnaxxnocts Bo3znyxa. Bnaxnocts Bo3nyxa. Ilcuxpomerp u I'mrpomerp. Touka pocsl. O6maka, ux Gpopmbl
u pazmepsl. Tyman. Ocanku u ux Tumnsl. Pagyra.
Hemonctpamuu. O0pasibl pya, MUHEPAJIOB U TOPHBIX MOPO/I, pu3nUecKas KapTa MoJIylIapuid, aTiachl.
Kaptel: Mopckux Tedenuit, puznyeckue kaptol Mupa u Poccuiickoit deneparum.
Buneopparmentsl u ¢otorpapuu mo TemMe ypokKa: CTPOCHHE 3eMJIM, 3EeMJIETPSACEHUs, ILyHaMH,
pas3In4YHbIe OKEeaHbl U MOpsi, aiicOepru, MOpcKkHue TeUeHus, pOAHUKH, reifepsl, o3epo baiikan, kapcToBble
ABJIEHUS (CTAJIAKTUTHI M CTAJIATMUTHI), aTMOC(EPA U €€ COCTaB, HUKIOHBI U AHTUIIMKIOHBI, BU/IbI BETPOB,
TyMaH, pagyra, OCaJKH pa3JInyHbIX TUNOB. Penpoaykunu kaptuH - W. AliBazoBckuil «/leBsarbiil Bamy», U.
Jleutan «beper Cpenuzemuoro mopsi», M. lllumkun «Ha 6epery mopsi», JI. Jlaropuao «Mope», A. Peuios
«Ha romyGom npoctope»; (hparmMeHTbl My3bIKaIbHBIX Ipou3BeaeHuil - H. Pumckuii-Kopcakos «Caako»,
K. Jlebroccu «Mope», M. Paenp «Jlogka B oxeane» u3 cOopHuka «3epkana», II. YalikoBckuii
«Jlebenunoe o3epo», M. Mycoprckuit  «CHerypoukay. IIpeBpaiieHuss HEpacTBOPUMBIX KapOOHATOB
KaJblUsl U MarHusi (CpeIHUX CcoJjieil) B pacTBOPUMBIE TMIPOKApOOHATHI (KHUCIbIE COJIM) U OOpaTHO —
npUYMHa 00pa30BaHUs CTAJAKTUTOB U CTaJarMUTOB. MojenupoBaHue napHuKoBoro 3¢gdexra. [Tpudopsr:
JUIsL U3MEpeHHs aTrMocpepHOro JamieHus (OapoMmeTphl), JUIsi HM3MEpPEHMs] BIAKHOCTH BO3JyXa
(TUTPOMETPHI).
JlaGopaTtopubie onbiTel. 1.M3yuenue cocrtaBa rpanuta. 2. MoaenupoBaHUE BBICOKOW TJIOTHOCTH BOJIBI
MeptBoro Mops. 3. Pacmupenue Boibl IpU HArpeBaHUH.
[TpakTiueckas padota Ne 5.M3yyeHne KOUIEKIIMN TOPHBIX TTOPOJT
[IpakTuyeckas padora Ne 6.M3yuenue napaMeTpoB COCTOSHHS BO3IyXa B KaOMHETE.

5. Maxkpomup. Hayka 06 okpy:karwiueii cpene. buocgepa. (23 )
Ku3Hb, NIPU3HAKK KUBOTO UM UX OTHOCHUTEIBHOCTh. OCHOBHBIE CBOMCTBA KMBOTO OpPTaHMU3Ma: €IUHCTBO
XUMHYECKOT0 COCTaBa, oOMeH BEIIIECTB, CaMOBOCITPOU3BEICHUE, HACJIEICTBEHHOCTb,
MU3MEHUYUBOCTb, PA3BUTHE U POCT, Pa3Ipa)kUMOCTh, JUCKPETHOCTb U LIEJIOCTHOCTh, AHEPrO3aBUCHUMOCTD.
KuBble cucTeMBbl, Kak CaMOYIPABIISIONINECS, CAMOPETYIUPYIOLIUECS, CAMOOPTaHU3YIOLIUECS CUCTEMBI.
Tpu Havana repmoauHamMuku. IloHATne sHTpONUM.



[Ipoucxoxnenue xu3Hu Ha 3emiie. OCHOBHBIE THIOTE3bl IPOUCXOXKACHMSI JKU3HU Ha 3eMile:
KpealoHn3M, THII0TE3a CaMOIIPOU3BOJIBLHOTO 3apOKICHUS )KU3HU U3 HEKUBOTO, KOHIENIUS OuoreHesa,
TUI0TE3a AaHCIEPMHUHU.

['mmoTtes3a MpoOUCXOXKACHHS KU3HHU TyTeM OMOXMMUYECKON 3BOJONMH (THrmoTe3a OnapuHa—XoJaeiiHa).
Jluckyccrs 0 BO3SMOYKHOCTH CYILIECTBOBAHUS BHE3EMHBIX LIUBUIIM3ALIMI.

XHUMHUYECKUHN COCTaB KJIETKH. XHMMHUUYECKAsi OpraHru3anusl KIETKH Ha aTOMHOM — 3JIEMEHTHOM, - YPOBHE.
MakposnemenTel. MHKpO371eMEHTEl. MONEKYJISpHBIA  YPOBEHb XMMHYECKOW OpraHU3alMH KIIETKU
(MonexkynspHbIN cocTaB KieTku). Heoprannueckue coenvnenus kietku. Bona u ee posib. MunepaibHbie
cosu. OpraHMyecKre BEeUIECTBa KIETKH.

VYpoBHM opranu3anuu ku3Hu. KieTouHbslid ypoBeHb OpraHu3alyy KM3HU Ha 3emiie. TKaHEeBbI YPOBEHbD.
Tunsl TKaHell JKUBOTHBIX (IMMUTENUANIbHASA, COCJUHUTENbHAs, MBbIIIEYHAs, HEpPBHAs) U pPACTEHUU
(oOpa3zoBarenbHas, MOKPOBHAs, OCHOBHas U mpoBojsmias). OpranHelii ypoBeHb. OpraHU3MEHHBIH
ypoBeHb. [lonmynsaimoHHO-BUIOBOK YpPOBEHb. bruoreoneHoTuueckuii ypoBeHb. buorenos. buocdepnbrit
YPOBEHb.

[IpokapuoTsl u 3ykapuoTsl. [IpokaproTsl u 3ykapuoThl. bakrepun u ux kinaccupukamus: mno ¢opme
(OGaMIIBI, KOKKH, CIIUPUILIBI, BUOPHOHBI), 110 TUITY TUTaHUS (canpodUThl, MApa3uThl), 0 OTHOIICHUIO K
Kucinopony (adpo0Osl, aHa’poOb1). OCOOCHHOCTH CTpOCHHS OaKTepUil M WX IKUZHEIACATEILHOCTH. PoJb
OaxkTepuu B IPUPOE U KU3HU yesoBeka. [{nanobakTepun (cuHe-3eeHble BOAOPOCIN) U OCOOEHHOCTH UX
CTPOEHHUS U KU3HEAeATeNIbHOCTH. Posib nuanoOakrepuil B npupoze. CTpoeHHe KIEeTKU 3YKapHuOTOB.
Knerounas teopus. Ilpocreiimme. Bupycol. Knetounas teopuss u ee mnosoxeHus. lIpocreiimmue:
KTYTUKOBBIC, PECHUYHbIC, aMeOOHIHbIe. 3HAYCHNE IPOCTEHIINX B IPUPOIE U KU3IHHU YeIOBeKa. BUPYyCHI.
CtpoeHre U OCOOEHHOCTH KU3HEICATENbHOCTH BUpPYCOB. BupycHble 3a0oneBanus uenoeka. BUY wu
CIIUA. I'pubsl. Poxb rpuboB B mpupoie U B XO3SHCTBE YEIIOBEKA.

[TonsiTie OMOJIOTMYECKO HBOMIOLMU. DBOJIONMOHHAS Teopus. [loHATHE OHOJIOTMYECKON SBOIIOIHH.
JlniurenbHOCTh, HEOOpaTHMbIM XapaKTep, HAIpaBJIEHHOCTb H3BOJOLUMU. (OCHOBHBIE HAaIpPaBJICHUS
sBotouMU. bruonoruueckuii nporpecc. buonornueckuii perpecc. AHTPONOre€HE3 U €ro dTallbl.
[Ipennocelnkn co3ganHus 3BOMIOLMOHHONM Teopun Y.JlapBuna. Jlormueckas CTpyKTypa JapBHHHM3Ma
(M30bITOYHAS WHTEHCHUBHOCTH Pa3MHOXKEHHs, Oopb0a 3a CYIIECTBOBAaHWE U €€ BHJbI, €CTECTBEHHBIN
or6op).CuHTeTHYeCcKass Teopus HBOJIONUH. MukposBomonus. BumoobpasoBanue (reorpaduueckoe u
sKosoruueckoe).Makpospomtonus.  JIBWKyInMe — CHUJbl  SBOJNIOIHMHM:  MYTAllMOHHBIA  TIpOIECC,
HOMYJISIIMOHHBIE BOJIHBI, M30Js1UsA. POPMbI €CTECTBEHHOTO OTOOpA: CTAOWMIM3UPYIOLIUH, ABMOKYIIHUM,
JUA3PYITUBHBIN.

CoBpeMeHHbIE METO/bI TIOJIIEPKAHUS YCTOMUNBOCTH OMOT€01IEHO30B U HCKYCCTBEHHBIX IKOCHCTEM
[Tonsitue skocuctemsl. buoron. buoreHos. buoreonenos, cTpykTypa M OCHOBBI (DYHKIIMOHHUPOBAHHMSL.
Otnmuuuss  OuoreoneHo3a OT  dKocucTembl. HectaOunbHble W CTaOMJIBHBIE  DKOCHCTEMBI.
buoreoxumuueckue noroku. KpyroBoporsl BemiectBa. IIpuHIUNBI yCTOWYMBOCTH OHOT€OLIEHO30B.
HayuHble 0CHOBBI CO31aHUS U MOAJEPKAHUS UCKYCCTBEHHBIX SKOCUCTeM. [Ipon3BOACTBO pacTUTENbHOM
U ’KMBOTHOBO/IYECKON MPOAYKIIMH: IpoOIeMbl KoJMyecTBa U KadecTBa. KiacTepHblil moaxo Kak crnocoo
BOCCTAHOBJIEHMSI OHMOT€OXMMHUYECKHUX TIIOTOKOB B MCKYCCTBEHHBIX JKOCHCTEMax. AHTHOMOTUKH,
HNECTULU/IbI, CTUMYNATOPHI pocTa, YAOOpeHHMs M UX NpHUpOoJHbIe aHanoru. [IpoGnema ycToHYMBOCTH
TOPOJICKUX IKOCHCTEM.

[Tumessle nenu. Dkosorus. Dkojgoruyeckue Gakropbl. THUNONOTHUS >KUBBIX OPTaHU3MOB YKOCHCTEMBI:
IPOAYLEHThl, KOHCYMEHTHI, peayueHThl (campodursl). ABTOoTpodbl. I'ereporpodsl. IlonsTHE O
NUILEBBIX (Tpoduueckux) memsx OuoreoneHos3a. ITumeas nenb. /I[Ba OCHOBHBIX THUIA TPOPHUUECKUX
neneii — mnacTOuIHBIe (L€ BBIEJAHUWS) W JETPUTHBbIE (LIenu pasziiokeHus). [lumesBas cerTb.
DKONOTHYEeCKHEe TUpaMUIbl (YUCIEHHOCTH, Ouomacchl, sHepruu). IIpaBumo 10 %. Ilomstue 06
skosorud. OCHOBHbBIE MPOOJIEMBI HKOJIOTHU. DKOJOrHYecKHe (hakTophl: abMOTHYEeCKUEe, OMOTUYECKHE,
AQHTPOIIOTEHHBIE.

DKojoruyeckue npoOIeMbl COBPEMEHHOCTH

buochepa u ee rpanunbl. Konmemmmst sBomtouuu Ouocdepsr B. U.Bepnanckoro. Hoocdepa.
Texnocdepa. OcHOBHBIE MOAXOABI B YYEHHH O Ouochepe: SHEpPreTHHYecKHuil, OHOreOXMMHYECKUM,
UH(POPMALIMOHHBINH, MPOCTPAHCTBEHHO-BPEMEHHOM, HoochepHblil. buocdepa: stansl GopmupoBanus u
CLIEHApUU Pa3BUTHS. AKTyalIbHbIE SKOJOTMYECKHE MPOoOIeMbl: Ti00aibHble, pErHOHANbHbIE, JTOKAJIbHBIE,
UX TPUYMHBI M CIEICTBUSA. DKOJOTHMUECKHE MpPOOJIeMbl ISHEPreTHHecKoi oTpaciu. AJbTepHaTHBHAS
SHepreTuka. PaluoHanbHOE HCMONBb30BAaHHE DSHEPIMM M DHEpProcoOepekeHue. DHepreTuyeckas
6e30macHOCTb. TpaHCHAIIMOHAIBHBIE MPOEKThl B 00JAaCTH SHEPreTUKU. MeTonabl M3y4yeHHs COCTOSHUS



OKpyXaromed cpeabl. V3MEHEHMsI OKpyKawollel cpeabl, Kak CTUMYJ JUld pPa3BUTHS Hay4YHBIX
UCCIIEIOBaHUM U TexHoJsoruil. EcrecTBeHHO-HayuHbIe MOAXO/bl K PELICHUIO 3KOJIOIMUYECKHX MpoOIeM,
npupogocOeperaromye TEXHOJIOTMH. MEeXIyHapoJaHble M POCCHIICKHE MpOrpamMMbl  peIieHHs
AKOJIOTUYECKHX MPo0sIeM U uX 3)PEeKTUBHOCTD.

[IpoGneMbl OTXO0B U 3arpsiI3HEHUS OKPYKAOILEH Cpelibl

[Ipobnema yBenuueHHs] KOJIMYECTBA OTXOAOB. BHITOBBIE, KOMMYHalbHbIE, IPOMBIIIJIEHHBIE OTXObI.
CoBpeMeHHBIE TEXHOJOTHMH cOOpa, XpaHEHHUs, NepepadOTKH M YTHIM3aUUMU OTX0J0B. I[loaxonsl k
COKpAILIEHUIO OTXOJO0B, OE30TXOIHbIE TEXHOJIOIMU. VICTOUHMKM 3arpsi3HEHUs OKpPY)KaroLleW Cpebl.
[lepcieKTUBHBIE TEXHOJOIMM JIMKBUJALMU IOCIEACTBUM  3arps3HEHUS  OKPY)KAIOIIEH  Cpelbl.
PexynbpTHBanys no4sel U BOAHBIX pecypcoB. CHCTEMBI BOJOOYUCTKU. MeEXyHapOIHbIE IPOTrPAMMBI 110
00paIICHUIO C OTXO/IaMHU M COKPAIICHUIO BO3ACUCTBHS Ha OKPYKAIOIIYIO cpeny, X 3P (HEeKTUBHOCTb.
B3anMocBA3b COCTOSIHMS OKPYKAIOLIEH CPEbl U 310POBbsI YEIOBEKA

Herpaganusa oxpyxaromeil cpenbl. IIporpaMmbl MOHHUTOpPMHIa KaudecTBa OKPYKAKOLIEH CPEBL.
3arpsi3HEHUE BO3AYIIHOM, BOJHOM Cpenbl, NOYBbI, NpUYMHBI U ciencTtBus. lllymoBoe 3arpssHeHue.
OnexkrtpoMaruutHoe BoszaeWcteue. IIJIK. VYcroilumBocTh oOpraHmsmMa U cCpelbl K CTPECCOBBIM
BO3ACUCTBUAM. 3aboieBaHus, CBA3aHHBIE CO CHIDKEHHEM KadyecTBa OKpY)Kalolled  cpeabl.
WnpuBuayanbHble 0COOGHHOCTM OpraHM3Ma TpU  BO3JACHCTBUU (AaKTOPOB OKPYKAIOWIEH Cpemsl.
CoBpeMeHHbIE TEXHOJIOIMH COKpAIlEHUS HEraTMBHOIO BO3JEHCTBUSA (DaKTOPOB OKpYXKarolleHl cpensbl.
HayuHble OCHOBBI TPOEKTUPOBAHHUS 3I0POBOI CPEIbI OOUTAHHUSL.

Hemonctpauuu. Bugeodparmentsl u goTtorpaduu no teme: Npouecchl THUCHUS, OpO>KEHUE, MPOLECCh
JUCCUMWIALIMK; TPEACTABUTENN IPOKAPUOT M  OYKapUOT; OCOOCHHOCTU CTPOEHUS BHUPYCOB,
IpEeJCTaBUTENIM LAPCTBA IPUOOB, HKOJOTMUECKUE CHUCTEMBI, IPUMEpPHI MUILEBBIX Lenei. PacTBopeHue B
BOJIE XJIOPOBOJOPO/1a (UCCOLMALIUS COISIHOM KUCIIOTHI), PACTBOPEHHE KPUCTAJIIOB IIEpMaHIaHaTa KaJlusl
WIM MEJHOIO Kylopoca B BOJI€, UcIIapeHue BoAbl, AU dy3us nmaxydux BelecTB (0JEKOJIOHA) ¢ ropsieit
JAMITOYKH HaKaJMBaHWSA, HWCIAPEHHE KaIIM COupTra ¢ (UIBTPOBAIBHOM Oymard win canerku.
Penpoaykiuy KapTUH BEIUKUX XYJIOKHUKOB Ha TeMy OO0XKECTBEHHOIO IPOUCXOXKICHUS JKU3HHU;
pPa3IUYHbIX MPUPOJHBIX SKOCHUCTEM. Tabmuubl W [akatel: «XHMHYECKUH COCTaB  KIIETKUY,
«OBOJIIOLIMOHHOE JIPEBO PACTEHUI», «IJBOJIOLUOHHOE IPEBO JKUBOTHBIX», «IJBOJIIOLUOHHOE IPEBO
npumartoB u yesnoBeka». [loptpersl A.M. Onapuna u x. b. Xonneina, T.IlIBanna, /I.M. ViBanoBckoro u
. Hdxennepa, A.Tencnu, B. Cykauesa, O. I'ekkens, B.M.Bepnanckoro, U./lapsuna. [lnakaTel u mysnsku
OpraHOB U CHUCTEM OpraHOB PacTEHUM, YEJIOBEKa U JKUBOTHBIX. JleMoHcTpanus rpouecca GOTOCHUHTE3A.
Jlaboparopubie ombiThl. 1. ColicTBa OenkoB. CBoiicTBa rimroko3bl. CBolicTBa caxaposbl. CBoiicTBa
KpaxmMasa.

[Tpaktuyeckas padora Ne 7. Pacrio3HaBaHMe OPraHUYECKUX COCTUHEHUIN

[TpakTrueckas padota Ne 8. M3ydyeHue pacTuTenbHON U )KUBOTHOW KJIETKH

[Tpaktuyeckas padora Ne 9. M3yueHre MUKPOCKONIUYECKOTO CTPOEHUS )KUBOTHBIX TKaHEH

[Ipaktuueckass padora Ne 10. M3yueHue moBeaeHHs NPOCTEHIINMX MPOCTEHIIMX IMOJ MHKPOCKOIIOM B
3aBUCUMOCTH OT XMMHUYECKOTO COCTaBa BOIHOM CpEAbI.

[IpakTuueckass pabora Ne 11. M3yueHue B3auMOCBSI3e B MCKYCCTBEHHOW IKOCHCTEME — aKBapuyMe U
COCTaBJICHUE LICTIEH TUTaHMUS.

[Ipaktrueckas pabora Ne 12. M3yuenue OBITOBBIX 0TX0/0B. Pa3zpaboTka mpoekTa pasneiapbHOTO cOopa

Mycopa.
6. AOmornyeckue (paKTOPbHI U MPHUCIOCOOJIEHHOCTH K HUM KMBBIX OPraHu3MoB (28 u)
Ocobennoctu kiuMata Poccumn. 30Ha apKTUYECKUX MYCThIHb, TYHAP M JIECOTYHIP. Knumar

Poccnn. Ilpupoano-kimMarnueckue 30HBI Poccuu: apKTHUECKMX IyCTBIHb, TYHJp, JECOTYHAP, TairIH,
CMEIIaHHBIX U IIUPOKOJIUCTBEHHBIX JIECOB, JIECOCTEIHAS, CTEIEH, IIOJIYIIyCTHIHb, ITYyCTBIHb.

Pa3HoobOpasue u mpucnocoO0IeHHOCTh )KUBBIX OPraHU3MOB K TOM WJIM MHOW MPHUPOAHO- KIMMATHYECKON
30HE.

OnexkTpoMarHuTHasg npupoaa csera. Ceer. PasBuTue mnpencTaBlIeHMH O NPUPOJE  CBETA.
OnekTpoMarHuTHOE M3aydenue. /iimHa BoiHbl. Yactora xonebanuil. llkanma 371eKTpOMAarHUTHBIX BOJIH.
y-JlyuH, peHTreHOBCKOE U3IIydeHue, yabTpa(roaeToBoe U3IydeHUe, BUAUMOE U3ITydeHe, HH(pakpacHoe
U3JIy4EHHUE U UX POJIb B IIPUPOJIE U )KU3HU YEIIOBEKA.

OnTuueckue cBoicTBa cBera. JIBolicTBeHHass mpupoaa cBera. DOTOH. 3aKOHbI OTPaXEHUS W
npenomiieHus cBeta. OTHOCUTENBHBIN MTOKa3aTesb npesnomieHnus. dakTopsl, BIUSAIOMME HA TOKA3aTENb
IPEIOMIICHUS: IPUPOJA BEUIECTBA, TEMIEpaTypa, JJIWHA BOJHBI  IAJAIOUIETO  W3JIY4YCHHS.
Pedpaxromerp. ducnepcus, tudppakuus u uHTEpGEepeHLus cBera.



CBeT 1 mpucnocoOJIEHHOCTh K HEMY JKMBBIX OpPraHU3MOB. BiusiHHe cBeTa Ha OpraHU3aluIo )KU3HEHHOTO
UMKiIa opraHu3mMoB. buoputmel. @Dortocunre3. Knaccudukarus pacTeHHil Ha CBETONIOOUBBIC,
TEHENOONBBIE M TEHEBBIHOCIMBBIE. POTOTPONN3M. 3HaUCHHE CBETA UIsI OPUEHTALIMH JKUBBIX CYIIECTB B
IIPOCTPAHCTBE. BHOIIOMHUHECHEHIUSA U €€ POJIb B )KU3HH KUBOTHBIX.

BuyTpeHHss sHEprus MakpOCKOIIMYECKOW CUCTEMBI. TepMOJMHAMMKA U €€ IPOrHOCTUYECKOE 3HAUYCHHUE.
BHyTpeHHss oHeprusa TepMoauHaMu4ecKkon cucremsl. [lepBoe Hauano tepmoauHamMuku. Terulonepenaya.
TemnonpoBoaHOCTh. KOHBEKIMS: €CTECTBEHHAs U IPUHYAUTENbHA. TemI0Boe N3ydyeHue.

TemoBoe pasBHOBecue. Temmepartypa. Bropoe Hawano tepmoguHamuky. KoiaudecTBo TEMIOTHI.
Temnoemkocts. TemnoBoe paBHOBecue. TepMOAMHAMMUYECKHE CHCTEMbI TPEX THUIIOB: M30JUPOBAHHBIE,
3aKpBITBIE M OTKPBITHIE. TemnepaTypa, Kak HapaMeTp COCTOSHUS TEPMOAUHAMUYECKON CUCTEMBI.
Temmeparypa u npucrnocoOJIEHHOCTh K HEH KUBBIX OPraHU3MOB.

Tepmoperynsanus B KMBOM mpupofe. Temonpoaykuus M TeIIooTAada. MexaHu3Mbl TEPMOpPETYIIALUN
KUBOTHBIX M pacTeHuid. Temmeparypa Tena 4eiaoBeka M ee (usnonoruyeckas posb. Knaccupukanus
KUBOTHBIX  II0  TEMIIEpaTypHOMY  pEeXUMYy Ha  TIOMOHOTEPMHBIE HNOWKWIOTEPMHBIE U
rereporepmuble.  Kraccudukamus OpraHu3MOB 1O  TEMIIEPaTypHOMY HHTEpBaly OOUTAHMSA:
IBPUTEPMHBIE U CTCHOTEPMHBIE. AKKIMMaTH3alus. TeMIepaTypHbIil pexXuM.

Crpoenne MoneKyabl W (u3MUEcKue cBOMCTBa Bojabl. CTpoeHHE MOJIEKyIsl Boabl. Boma kak
pactBopuTenb. PU3NYECKHE CBOMCTBA BOJABLI: aHOMalbHAs TEMIIEpaTypHas 3aBUCUMOCTb IIJIOTHOCTH
BOJIbI; BBICOKOE [TOBEPXHOCTHOE HATSKEHHE BOJbl; aHOMAJIbHO BBICOKHE 3HAUEHMsI TEMIEPATyp KUIIEHUS
Y TUIaBJIEHUS BOJIbI; BBICOKOE 3HAUYEHUE TEINIOEMKOCTH BOJIBI.

3HavyeHne (PU3NIECKUX CBOMCTB BOJBI ISl IPUPOIBIL.

OnexrponuTnueckas auccouuanyss. OCHOBHBIE IOJIOKEHUS TEOPUM IEKTPOJIUTUYECKOW JUCCOLMALMU
(TDM). DnexkTposMThl W HEIICKTPoIuThl. Kiaccudukamuss WOHOB TIO Pa3jMYHBIM OCHOBAHUSIM.
MexaHu3mbl  OUCCOLMALMM  JJIEKTPOJIMTOB C  pa3HbIM THUIIOM  XHMHYECKOM cBs3u. (CTeneHb
AJIEKTpoJInTHYECKON nuccounanuu. Conu, KUcaoThl U ocHoBaHus B ceete TO/l. PacrBopumocts. pH, kax
HoKa3areab Cpe/ibl pacTBOpa. PacTBOPUMOCTh U €€ KOJUYECTBEHHAas XapaKTepUCTHKa — KOI(PUIMEHT
pacTBopuMocTU. MaccoBas 10Ji1 pacCTBOPEHHOIO BelllecTBa B pactBope. Bona kak amponur. [Tonsitue pH
pactBopa. 3Hauenue pH B npupozge. 3Hauenus pH ¢usnomoruueckux >KuaKocTeil 4egoBeKka B HOpPME.
XHUMHUYECKHE CBOWCTBA BOABL. XMMHYECKHME CBOWCTBA BOJbL. B3aummonelcTBHE BOABI C METaJUIAMH.
BszaumoneiictBue Boawpl ¢ oxcupgamu. [mpparanms. BsaumopeiictBue Boabl ¢ coisMu. ['maposns.
Paznoxenne Boxpl. Ilonsrtue o6 snextponuse u ¢oronuse.Boga - abmotmdeckuii ¢GaxTop B KU3HU
pacrenuil. Pones Bombl B Ouocdepe: KonbOenb >KU3HU, Cpela OOMTaHUs, YYaCTHUK OMOXMMHUYECKHX
IPOLIECCOB, YYAaCTHUK CO3JaHMUSI OUOTeOIeHO30B, pEryiasTOop KiIuMmara Ha IulaHere. [‘maponus
OpPraHMYeCKUX BEILECTB B )KUBBIX opraHu3max. Kinaccudukanus pacreHuil o OTHOIEHHUIO K KOJINYECTBY
BO/BI B OKpyXKarolllell cpeae: T'MAATOQUTHL, TUAPO(GUTH, TUTPO(UTH, Me30(QUTHL, KCEPODUTHI.
Conenoctp, kak abuorndeckuit akrop. Comu. Knaccudukanus coneir. Hanbonee pacnpoctpaneHHbIE
KHCIIbIE COJH, UX TpuMeHeHue. JXKecTkocTs Boabl. Colu Kak MUHEpaiooOpa3zyromue Bemecrsa. Conu —
abuotnueckuit pakrop. IIprcrnocoOaeHHOCTh PaCTEHUH M KHUBOTHBIX K PA3IMYHOMY COJIEBOMY PEXUMY.
BrnusiHue cony Ha OpraHu3M 4eloBeKa.

[TouBa, kak abuoTnueckuii ¢akrop. IloHsTne o mouBe u Kiaccupukanus 1nous. IIporecc
no4yBooOpazoBanus. Daadudeckue GaKkTOpbl CPeNlbl U MPUCTIOCOOIEHHOCTh K HUM JKMBBIX OPTaHU3MOB.
3HayeHue MOYBBI B MPUPOJIE U KU3HU UYEJIOBEKa: cpesia OOMTAHUs KUBBIX OPraHU3MOB; SKOHOMUYECKOE
3HaueHue, 00JagaeT IUIOAOPOIUEM, OKa3bIBaeT CYIIECTBEHHOE BIMSHHUE Ha COCTaB W CBOMCTBAa Bcei
rusipocdepbl 3emid, SBISETCS IJVIABHBIM pPETYISTOPOM cocTaBa arMochepbl 3emid, BaKHEHIIMN
KOMIIOHEHT OwuoreornieHo3a. [[Ber u nuarHoctuka mouB. buotwdeckue (axTopbl OKpyX)aromen
cpenbl. buotnueckue Qaxropel. buoTndyeckre B3aMMOOTHOIIEHUS MEXAY OpraHM3MaMu: KOHKYPEHLHS,
XUIIHWYECTBO, CUMONO03 (MyTyalu3M, KOMMEHCAIU3M), apa3uTu3M (IKTO- U sHAonapa3utsl). [Ipumepsr
OMOTHUYECKUX B3aUMOOTHOIIEHU B IPUPO/IE.

JlemoncTpauuu. Buneopparmentsl u ¢otorpaduu mo teme: XxapakTepHble OMOT€OIEHO3bI MPUPOIHO-
KJIMMaTH4YeCKUX 30H Poccuu; pa3BuTHe TNpeACTaBIEHUI O MpHpPOJE CBETa; OMOIIOMUHECLEHIIHS,
TerIoneperaya u TEIUIONPOBOAHOCTE; OouoTuyeckue B3aHMOOTHOUICHHUS MEXY
opranusmMamu;KapTsl: npupoHO-KIMMaTH4YecKUX 30H Poccnn, mousBeHHas kapra Poccun.

[Toptpersr: @. I'pumanbau, X. [oitrenca, O. @penens, M. Ilnanka, J[x.Maxkcsenna, B.B. Jlokyudaesa.
[IIkana snekTpoMarHuTHBIX BoJH k. MakcBemna. OTpaxeHue U NpesoMIIeHHe cBeTa. Jlucnepcun ceera
U OOpaTHBIM AKCHEPUMEHT IO «CMEUIeHUIo» IBeToB. SBienue nudpakuuu. JKuble wiu repOapHble
9K3EMIUISIPBl TPEAICTAaBUTENCH CBETONIOOMBBIX W TEHEBBIHOCIMBBIX pacTeHui. Pabota mpoTuB cui



BHEIIHETO [JaBJICHUS 3a CYET pACIIMpPEHUs rasza. OJEKTpU3alus BOABI. AHOMalbHas TeMIlepaTypHas
3aBUCUMOCTL IIJIOTHOCTHM BOABI. HuUcCXomamui NDOTOK XOJOIHOM M BOCXOIMIIHMA IIOTOK TEIJION
BOJIbl. BBICOKOE TOBEPXHOCTHOE HATSDKEHHE BOJBL. PacTBOPMMOCTH BEIIECTB B HEMOJSPHBIX U
NOJIIPHBIX ~ pacTBopuTeisiX. [IpoBepka  AJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BJIEKTPOJIUTOB U
HeanekTpouToB. Ompenenenue pH pacTtBopa pa3nuuHbIX KUAKOCTEH. BsaummoneiicTBue BOABI €
MeTaiamMu. B3aumopeiicTBue BOABI € OKcHAaMu. [uaponus coneld, oOpa3oBaHHBIX CHUIbHBIM
OCHOBaHHEM M cJ1a00i KHCIOTON U HA000pOT. PacTeHus: pa3muuHBIX TPYII 110 OTHOIICHHUIO K KOJINYECTBY
BOJIbI B OKpY’Karolel cpeie (KUBbIE WM repOapHble IK3eMILISPHI ).
Ilepexon cpeaneit comu B KHUCIYyI0 W HAaoOOpoT. IIpuroToBieHue *KecTKOH BOJBI M MCCIIEOBAHUE €€
cBoiicts. [lonydenue rupokcokapboHaTa MeIu (MajlaXxuTa) U UCCIeI0BaTh €ro CBOUCTB.
JlaGopatopubie onbiTel.  |.Habmionenune wuHTEp(hEpeHIMOHHONW KapTHHBI Ha MBUIBHOM IUICHKE.
2.Habmonenue mudpakiuoHHoil kaptunbl. 3. HabmioneHue pacnpocTpaHeHHs BOJHBIX PacTBOPOB IO
pacTeHHIO.
[Tpaktrueckas padora Ne 13. M3yueHnne npucnocoOIeHHOCTH OPTaHU3MOB K Cpe/ie OOMTaHUsI.
[IpakTuyeckas padora Ne 14. 3ydyeHue BOITHOBBIX CBOICTB CBETA.
[Tpaktrueckas padota Ne 15. U3yuenue nzo0pakxeHus1, 1aBaeMOro JIMH30M.
[IpakTuyeckas padora Ne 16. I3mepenue yaenbHON TETIIOEMKOCTH BOJIBI.
[TpakTrueckas padota Nel7. M3ydeHue »KeCTKOU BOJIbI M YCTPAHEHHE €€ JKECTKOCTH
[Ipaktrueckas padota Ne 18. MccnenoBanue cpenbl pacTBopa Cojield U COKa pacTEHUH.
[TpakTuueckas padota Ne 19. M3yuenue coctaBa nous

7. TIpocTpancTBo M Bpems (6 1)
[TonsiTust mpocTpancTBa U BpeMeHH. [IpocTpaHCTBO M BpeMs B KiaccHuUecKod MexaHuke HbioToHa.
AGcomoTHOE  mpocTpaHcTBO.  OHOPOJHOCTh  MPOCTPAaHCTBA.  M30TpONHOCTH  IPOCTPAHCTBA.
WNuepunanpHas cucremMa otcuera u mnepBblii 3akoH Hprotona. IIpeoOpazoBanus [Manuies v mpuHIUD
oTHocuTenbHOCTH ['amunes. AGcomoTHoe BpeMsa. CrernuanbHas teopusi otHocutenbHoct (CTO). JlBa
noctynata CTO u OCHOBHBIE CIENCTBUS, BbITeKaromue u3 HuUX. OOIIas Teopuss OTHOCUTEIbHOCTH
(OTObuopurmbl. buoputmbl. Tunel  OHOPUTMOB: (QHU3MOJIOTHUYECKHE W dKojJormueckue. [Ipumepsr
pa3IMYHBIX TUIIOB OHMOPUTMOB Yy pAacTeHH M >KUBOTHBIX. DoTomepuonus3M. BHOPUTMBI uenoBeka.
JucuHXpOHU3M.
CnocoObl mepenaun uHpopmanuu B kUBOU mpupone. IlepBas u Bropas curHaibHble cUCTeMbl. OOMeH
uHpOpMaLKell Ha Pa3UYHBIX YPOBHAX OPTaHM3ALWHU KHU3HHU. Peakuuu MaTpU4YHOTO CHHTE3a (NIPUHIUI
KoMmIuieMeHTapHocTH). darouurtos. Peduekc, Itonorus. Undopmanus u yenoBek. Bo3HHKHOBeHUE U
pa3BuTHE HOcuTenell HHopmManMM ¢ JApeBHEHIIMX BPEMEH [0 Hallero BPEMEHHU. OBOJIOLUS
COBPEMEHHBIX MH(POPMAIIMOHHBIX PECYPCOB
JeMoHcTpanmu.
Buneodpparmentsl u ¢otorpaduu mo teme: pazNUYHbIE TUMBI OMOPUTMOB Y PACTEHHMH U YKUBOTHBIX,
COBpEMEHHbIE HH(OPMALIMOHHBIE PECYPCHI.
[TopTpeThl «COB» U «OGKAaBOPOHKOBY» - BBIIAIOIINXCS JIeATENeH HAyKH, TUTEPATYpPhl U UCKYCCTBA.
Tabmuie! mo OuocuHTe3y Oenka, parouuTosy, pedaeKTopHbIE TyTH.

8. IloaroroBka W 3aIMTA MCCJIEI0BATEIHCKHX MPOEKTOB (4 4acoB)
BrinonHeHne AKCIEpUMEHTANBbHONW YacTH  HUCCIENOBATENbCKOW  paboThl, odopmiieHHe paboThI.
VYyeHnnueckass KOH(GEpPEHIMs M0 pe3yJabTaTaM BBINOJIHEHHBIX NMPOEKTHBIX M MCCIEJOBATEIbCKUX paboOT
JECATUKIIACCHUKOB (MHAWBHYATbHBIX WU TPYIIIOBBIX ).

11 kaacc (102yac. B roja, 3 yac B He1eJ110)
1. IloBTOpenne kypca 10-ro kaacca (7 4)

MHoroo0pa3ue ecTeCTBEHHOT0 MHpa: MeraMHup, MaKpoOMHp, MUKpoMHp.BceneHHas, ralakTuku, 3Be3JIbl,
COJIHEYHAas CHCTEMa: OCHOBHBIE MOHSATUS W 3aKOHBI JIBH)KEHUS HEOECHBIX TeJ. 3eMIlsl, €€ CTPOEHUE U
reosiornyeckre o0onouku. [TonsTHe 0 MUKpoMupe U HaHOMUpe. brocdepa. YpoBHM opranu3anum KU3HU
Ha 3emie. buocdepa u ee rpaHuubl. MoONEKyIspHBIN, KJIETOYHBIM, TKAaHEBbIM, OpPraHW3MEHHBIM,
HOMYJSIMOHHO-BUAOBOM, OMOLIEHOTHYECKUA M OMOC(EepHBbIH YPOBHM OpPraHM3ALMHU XKU3HU Ha 3emIe.
DKOJIOTUYECKHE CHUCTEMbI: OCHOBHbBIE MOHSATHS (L€ MHUTAHUS, MULIEBbIE MUPAMUABI, YKOJIOTUYECKUE
¢daxTopsl). OCHOBHBIE MOJOXEHHS CHHTETHYECKOHW TEOpHH 3BONMIOIMH. EcTecTBEeHHBI O0TOOpP M €ro
¢dopMmbl. MyTtanun u ux knaccudukanus. Makpo- U MakpoOIBOMIONMS. DJIEMEHTbl TEPMOAMHAMHUKHU U



TCOpPHUU OTHOCHUTCIBHOCTH. Hauamna TCPMOJAUHAMUKU. DIIEMEHTHI TCOpHUU OTHOCUTCIILHOCTHU.
HemoncTpanuu. BugeodparMeHThI ¥ ClIaliIbl 1O TEME.

2. Muxkpomup. Atom. Bemecra (34 4)

OcHOBHbBIE CBEIEHUS O CTPOEHHUH aroMma. OBOJIONUS MPEJCTaBIEHUNH O CTpOeHHHM aToma. Mojenu
crpoenust aromoB Jx. Tomcona u 3. Pesepdopaa. Iloctynarer kBanToBoit Teopunt H. bopa. IIpoTonHo-
HEHUTpPOHHAs Teopus CTpoeHus aromMHoro suapa JI. MBanmenko u B. TeiizenOepra. WM3ortomsl.
OnekTpoHHass 00o0yiouka aroMa. OHepreTudyeckue ypoBHH. [lOHSATHE O SJICKTPOHHOM OOJIaKe.
Ilepuonnueckuit 3akoH. OtkpeiTe J[.M. MenzaeneeBbiM nepuoguyeckoro 3akoHa. [Ipenmochbuiku
OTKPBITUSL TIEPUOANYECKOTO 3aKoHA. llepBble MOMBITKM KiIacCU(UKAUUM XUMHUYECKUX 3SJIEMEHTOB.
Otkpoitue J[.M. MeHaeneeBbiM NEpUOANYECKOTO 3akoHA. [lepmoAMYHOCT, B W3MEHEHUH CBOMCTB
XUMHUYECKHUX JIEMEHTOB M MX coenuHeHui. [lepumonnuecknii 3akoH B popmynuposke JI.11. Menneneena.
CoBpeMeHHbIE TPEACTABICHUS O MpPUYMHAX [EPUOJUYECKOTO H3MEHEHHS CBOMCTB XHMHYECKHX
3JIEMEHTOB U uUx coenuHeHuil. CoBpeMeHHas (GpopMynHpoBKa mnepuoaudeckoro 3akona. Ilepuoanueckas
CUCTEMa XMMHYECKHX JJIEMEHTOB, KaK rpauieckoe oToOpakeHHe MepHoarnIecKoro 3akoHa. CTpykTypa
nepuoanueckor tabnuiel. [lepruoapl (OobIMe U Majbie) U TPYIILI (TJaBHBIE W TOOOYHBIC). 3HAUCHUE
MEPUOJNYECKOr0 3aKOHA U NEPUOAMYECKOW CUCTEMBI XUMHUUYECKUX 3ieMeHTOB .M. MenneneeBa s
dbopMUPOBaHUA E€CTECTBEHHOHAYyYHOW KapTHUHBI Mupa. [IporHocThueckas cuia U 3HAYCHUE
NEPUOANYECKOI0 3aKOHA U IEpPUOAMYECKON CHCTeMbl. 3HAuY€HHE MEpPUOJUYECKOro 3aKoHa H
NEPUOANYECKON CUCTeMbl XUMUYecKuX 31emMeHToB J1. V. Menaeneesa Aiig pa3BUTHS HAyKH U IOHUMaHUS
XUMHYECKON KapTUHBI Mupa. biaropoansie ra3zpl.  brnaropognsie ra3pl, IpuuMHa UX CYIIECTBOBAHHUS B
aTOMapHOM cocTosiHMM. [IpuMeHeHue OnmaropogHbix ra3oB. MoHHas xumuyeckas cBs3b. MIOHBI U uX
KjIaccupuKanus: 1O 3apaay (aHMOHBI M KAaTHOHBI), TO cocTaBy (TMpocThie W cloXkHBIE). Cxema
o0Opa3oBaHUsi HOHHOU CBsi3U. VOHHBIE KPUCTAJUIMYECKUE PEHICTKH. XJIOPHA HATpus — THUIHYHBIN
IPEJICTaBUTENIb COETUHEHUI ¢ MOHHBIM TUNIOM cBsA3H. KoBaneHTHas xumuueckasi cBa3b. KoBajeHTHas
CBsI3b KaK CBfI3b, BO3HUKAIOIIAS 32 CUET 00pa30BaHUs OOIIMX AIEKTPOHHBIX Map MYTEM MEpeKpbIBaHUS
AJIEKTPOHHBIX opOuTasnield. KpaTHOCTh KoBajieHTHOW CBs3HM. OOMEHHbIE M JOHOPHO-AKLIENTOPHBIE
MEXaHHM3Mbl O00pa30BaHUS KOBAICHTHON CBs3U. OnekTpooTpuuarenbHocTs (D0). Knaccudukanus
KOBaJIEHTHBIX cBsizel: o DO (mossgpHas u HenodspHast). Junonu. Metanisl U cruiaBsl. Merannndeckas
XUMHUYecKass CBs3b. OOmue Qu3uueckre CBOMCTBA METAIOB: AJIEKTPONPOBOJHOCTb, MPOYHOCTD,
TEIUIONPOBOAHOCTh, METAJUIMYECKUHN OJiecK, macTuyHOCTh. CruiaBbl yepHble U 1BeTHbIE. CTajb, YyryH.
JlatyHp, OpoH3a, MelIbXuOp. MeTananueckas CBsi3b. 3aBUCUMOCTh 3JIEKTPOMPOBOJHOCTH METAJIOB OT
Temneparypbl.  MonekynsipHo-KuHeTh4Yeckass  Teopus. OCHOBHbIE  TIOJIOKEHUST  MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. lneanbHblii Tra3. YpaBHEHHE COCTOSIHUS MJA€alIbHOrO rasa. ArperarHele
cocrosiHus BeulecTB. ['a3000pa3Hoe cocTtosiHue. 3akOH ABOrajJpo M CIHEACTBHS U3 Hero. MosipHbIN
o0beM ra3oB mpu H.y. JKuakoe cocTossHME BellecTB. TekydecTb. TBepllo€ COCTOSHHE BEIIEeCTBa.
Kpucrannuueckue pemieTku pasHbIX TUIOB JJIs TBEPAOIO COCTOsSHHUA BemiecTBa. lloHsTne o miasme.
Bbicoko- M HuU3KOTEMIEpaTypHas IIIa3Mbl M HMX NPHUMEHEHHE. B3aumuble TEpexoapl MEXAy
arperaTHpIMM COCTOSIHUSIMH BemiecTB. [Ipupoansbiii ras. [Ipuponsslii ra3, €ero cocrtaB M HalpaBICHUS
WCIIOJIb30BAaHUsl B KAa4yeCTBE TOIUIMBA M XUMHUYECKOro ceipbsi. KonBepcus Mmerana. CHHTE3-ra3 u €ro
UCIIOJIb30BaHUE JUIsl MOJIyYE€HUs CUHTETHUYECKOro OeH3uHa W MeTaHoja. [IpenenbHble U HempenenbHbIe
yrieBoaopoabl. KauecTBeHHbIE peakliuu Ha KpaTHYIO cBs3b. buoras. JKunkue Bemectsa. Hedts. Hedsb,
€e CcOoCTaB, (PM3NYECKUE CBOWCTBA M MPOUCXOXKJAECHUE. DKOJIOIMUECKHUEe MOCIEACTBUS pa3iuBa HEPTH U
crioco0bl 60pbObl ¢ HuMH. [lomyTHbIN HedTsHON ra3, ero cocraB. Ilpoueccsl mepepaboTku HepTH:
pextudukanus u KpekuHr. [IpoaykTel nepepaboTku HepTH M UX HCIONBb30BaHHE. TBEpIOE COCTOSHUE
BemecTBa. JKuakue kpucramiel. Kpucrannuueckue u amopdHble BemecTBa. IIpu3Haku u cBOHCTBa
Knaccudukanus HeopraHM4YeCKHX BEIIECTB M €€ OTHOCUTENbHOCTh. Kiaccupukanuss mpUpoIHBIX
BemecTB. OpraHuyeckne M HeopraHuyeckue BemiectBa. M3omepus. Knaccugukanuss HeopraHHUECKUX
BenlecTB. [IpocThie BemiecTBa: MeTayulbl, HEMETAJUIbl, OJaropojHblie ra3bl. OTHOCUTEIBHOCTD JIEIEHUS
IIPOCTBIX BEIIECTB Ha METAJLJIBI U HEMETAIIIbI. AJUIOTPONHS U €€ NpUUKHbL. CII0KHBIE BEIIECTBA: OKCUBI,
KHUCJIOTBI, OCHOBaHHUA, COJH. OTHOCUTEIHHOCTh KJacCHU(PHUKAUMU CIOKHBIX BemecTB. Knaccudukanus
OpraHUYecKUX coeAuHeHui. OCOOEHHOCTH COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKHX COCTUHEHUH.
OcCHOBHBIE TIOJIOKEHHUSI Teopuu XuMudeckoro crpoenms A. byrmepoa, ®. Kekyme, A. Kymepa.
W3omepus, kak (GyHKIHMS XMMHYECKOTO CTPOCHMS Ha IMpPHUMEpe 3TUIIOBOTO CIHMpPTa M JUMETHUIOBOTO
s¢upa. IlpuuumHel MHOrooOpaszusi opraHuueckux coenvHeHud. Kiaccuukanus opraHuyecKux



COCIMHEHUI. YTJIEBOAOPO/Ibl: ajIKaHbl, AJIKEHBI, aJKUHbI, aJIKaAUeHbl U apeHbl. Kiacchl opraHnyecKkux
COCIMHEHUHN, MOJIEKYJIbl KOTOPBIX  colepkKaT (yHKUHMOHAIbHbIE TPYMIbL:  THAPOKCUIBHYIO,
KapOOHWIIbHYIO, KAPOOKCHIIbHYIO, aMHHOTPYIITY. OTHOCHTENBHOCTH JACTIECHUS OPTAaHUYECKUX COSAMHEHUN
Ha knaccel. [lomumepsl. OCHOBHBIE TOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUN: MOHOMEp,
MOJIUMEP, DJIEMEHTApHOE 3BEHO, CTeNeHb nojumepu3anui. CrocoObl TOTyYeHUs MOJTMMEPOB: PEaKIuu
NoJIMMEpHU3alMi W TMOJMKOHJEHcalMu. buonomumepbl W ux Ouonoruyeckas pousb. [lmactmaccsl.
TepMoruiacTel M peakToIuiacTel. [IpeacraBuTenu IuTacTMacCc M o0OJacTH WX TMPUMEHEHHS. BolokHa.
[Tpuponnbie (KMBOTHOTO U PACTUTEIBHOTO MPOUCXOXKICHHS) U XUMHYECKHE (HMCKYCCTBEHHBIE U
CHUHTETHYECKHE) BOJIOKHA. [IpeacraBuTenu BOJIOKOH M oOnactu uX npuMeHenus. Heopranudeckue
MOJIUMEPBI, KaK BElIEeCTBA aTOMHOI CTPYKTyphl. CMecH, uX cocTaB U crnocoObl paznenenus. [lonstue o
CMECH, KaK CHUCTEME COCTOSIIeH W3 pa3NUYHbIX XUMHUYECKHX BemiecTB. Kimaccudukamus cmeceil mo
BU3YaJbHBIM MMpPHU3HAKaM (FOMO- M TE€TEpPOreHHbIE CMECH) M MO arperaTHOMYy COCTOSIHHIO (TBEpIbIe,
KUJKUE U Ta3000paszHeie cmecu). CocTaB cMecel: MaccoBas U OObEMHAs JOJTM KOMIIOHEHTAa CMECH.
Crnoco0sI pa3nenenus cmeceir. Jlucnepcuslie cuctemsl. [lonsatue mqucnepcHoi cucreme. Knaccudukanus
JUCTIEPCHBIX CUCTEM TI0 pa3MepaM JUCIIEPCHOH (Da3bl U arperaTHOMY COCTOSIHHIO JMCIIEPCHOHHOM Cpebl
U JucrepcHO (as3pl. 3HaueHHE AMCIEPCHBIX CUCTEM B MPHUPOJE, MPOMBIIUIEHHOCTH U TOBCEAHEBHOU
JKU3HU 4YesioBeka. [ pyOoaucriepcHbIe CUCTEMBI U UX Kiaccupukanmst (CyCreH3Un, SMYIbCHH, a3PO30JIn).
[IpumeHeHue 3THX cHCTeM B TeXHUKE U ObITy. ToHKOAMcIEpCHBIE (KOJUIOMAHBIE) CUCTEMBI, UX
knaccudukanus (3omu u renn). Koarymsnus. Cuaepesuc.

JeMoHcTpanuu.

Buneodparmentsl u ortorpadguu mo teme: HEOHOBAs pekjama U aproHOBOM CBapKoll, qupuKkabied u
BO3/IYIITHBIX IIAPOB, 3aIIOJIHCHHBIX TelIUeM, OATbHEOJIOTHYSCKHUE PAIOHOBEIC BaHHBI. Pa3nuaHbie GopMbl
nepuoANYecKoi cuctembl xumudeckux snemeHToB J[.M.MenneneeBa. Iloptpersr: JI. byaboapana, JI.
Hunwscona, K. Bunxnepa, A. byrneposa, ®.Kekyne, A. Kymepa. Mojenu KpUCTAJUIMYECKUX
pEIIeTOK: XJIOpHUJA HATpUs, HOJa, YITIEKHCIIOro Tra3a, anMasa, rpadura. O0pas3isl MHHEPAIOB U BEIIECTB
C UWOHHBIM THUIIOM CBsI3U (OKCHJAa KaJlbIUs, pa3IUYHBIX COJICH, TBEPABIX IIEJIOYEH, TraiuTa,
KaJbIUTa); BELIECTB C KOBAJCHTHBIM THUIIOM XUMUYECKOU CBSI3U.

Kotekuun: MeTaninoB, CIUIAaBOB; BEIIECTB M MAaTEPUANIOB, MOJY4Ya€MbIX HAa OCHOBE MPUPOJHOrO Tras3a;
HEe(Th U IPOAYKTHI €e MepepadoTKi; aMOp(HBIX BEIIECTB U MAaTEPHANIOB; MPUOOPOB HA OCHOBE KHUAKUX
KPUCTAJUIOB; TPOCTBHIX W CIIOHBIX BEIIECTB; IJIACTMACC, BOJIOKOH, HEOPraHUYECKHX IOJIMMEPOB
(MHHEpaJIOB M TOPHBIX MOPOJI); OPraHUYECKUX coeAuHEeHUr. Juddy3ust TymmcTpIX BEIIecTB ¢ ropsiieit
JaMIOYKY HakajauBaHus U quddy3us nepMmanraHara kanus win cyiasdara meau (IT) B Boze.

[Tpubopbl HAa OCHOBE HU3KOTEMIEPATYPHO JIa3MbI (Ta30BbIE J1a3ephl, TTa3MEHHbBIC MTAHEIH TEJIECBU30POB
U T.J.)

[apocTep>kHeBble W OOBEMHBIE  MOJENM  MOJEKYN TEepBBIX  MpPEJICTaBUTENEH  pelelbHbIX
yIieBo0poaoB, cTpykTyp Oenka u JIHK. dusnueckue cBoiicTBa razo00pa3HbIX (TporaH-OyTaHoBast
CMECh B 3a)XHUTajke), *kuAKuX (OeH3WH) W TBepAbIX (mapaduH) amKkaHOB: arperaTHOE COCTOSIHHE,
pacTBOPUMOCTH B BOJIE.

['openne mnpoman-OyraHoBOW cmecu (3axkwuranka). OTHOIIEHHE TPEAENbHBIX U HENpeaeTbHbBIX
YTJIEBOJIOPOJOB K PacTBOPY IMEpMaHraHara Kajausi 1 OpomHoi Boje. OOpa3oBanre HE(TAHON TUICHKU HA
MOBEPXHOCTHU BOJBI.

OOGHapyxeHue HeTpeeIbHBIX COCIMHEHUN B )KUJIKMX HEPTEPOIyKTaxX.

[Tomyuenue mnactuueckoit cepol. [lonydenue Genoro docdopa. [lonyueHue TUCTHIIMPOBAHHON BOJIBI.
OuncTka cMecH KPHCTAJIOB JAMXpoMara W INepMaHraHata kKaimus. OOpasibl pa3iMyYHBIX JTHUCIIEPCHBIX
CHUCTEM: IMYJIbCUH, CYCIIEH3UHU, a3PO30JIH, Telid U 30iu. [lomydyeHne KomuIouaHOro pacTBopa U3 xjaopuaa
xenesa (I). Koarynsuus nomyuyenHoro pactBopa. ekt Tunaans.

Jlaboparopubie omnbiThl. 1. KoHCTpynpoBaHHe NEpHOAUYECKONW TaOMUIBI XUMUYECKHX JJIEMEHTOB C
WCIIOJIb30BaHNEM KapTodeK. 2. O3HaKOMIIEHHE C KOJUIEKIUSMH METAJUIOB M CILIaBOB. 3. bpoyHOBCKOe
JBUKEHHE YaCTHII TYIIX WM [IBETOYHON MBUIBIEI B Boje. 4. [IpoBepka mpubopa s moTydeHus Ta30B Ha
TEPMETHYHOCTh. 5. YBEIWYCHHE AABJICHHUS XKUIAKOCTH TpU ee ckatuu. 6. CpaBHEHHE KoyeOaTelbHbBIX
JBWKEHUM MOJIEKYN BOJBI U Jbjaa ¢ nomoimbio CBY. 7. BeimapuBanue pacTBOopa MOBapeHHOW COJIU.
OunbTpOBaHUE TETEPOTCHHON cMecu. OTcTanBaHMe, KaK CIOco0 pa3/ieNieHusi cMecei JeKaHTaIuel u C
MOMOILBIO AETUTEIbHON BOPOHKHU. §. O3HAKOMIIEHUE C JUCTIEPCHBIMUA CUCTEMAMHU

[TpaxTrueckas padorta Ne 1. U3yuenue ¢otorpaduii TpekoB 3apsKEHHBIX YaCTHIL.



[IpakTuyeckas padora Ne 2. [lonydenue, coOupanue u pacro3HaBaHUE Ta30B.

3. Xumnueckue peaknuu (13 4)

XVUMUYECKUE PEaKIMU W HUX KiIacCUPUKANUA. XUMUYECKUE PEAKINH WIH XUMHUYECKUE SIBICHUS, UX
oTnuuusi oT (usmueckux sBieHud. Peakuuu Oe3 M3MEHEHMs] COCTaBa BEIIECTB: AUIOTPONMHM3ALUU U
n3oMmepusaluu. Peakiuu, uayiye ¢ K3MEHEHHUEM YKCIia U COCTaBa BEIIECTB: COSAMHEHUS, PA3JIOKEHUS,
3aMenieHusi, oOMeHa. Peakuuu, mpoTekaroniyie ¢ BbIACIECHHEM WU TOTJIOIMIEHHEM TEeIJIOThI: 3K30- U
sHAOTEpMUYECKUE. Jlpyrue mpu3HAKH KIACCU(PUKAIMKU XUMUYECKHX pEakluid Ha TpHUMEpe CHUHTE3a
okcuaa cepel  (VI): u3MeHeHue CTemeHeW OKHUCIEHUS JJIEMEHTOB, OOpa3yloIIUX  BelIeCTBa,
MCIIOJIb30BAaHUE KAaTAJIN3aTOPa, arPEraTHOE COCTOSIHUE BELECTB, HAIIPaBJIIEHUE ITPOLIECCOB.

CkopocTh XMMHUYECKOW peakiuu. [ToHsiTHE O CKOPOCTM XMMHUYECKOM peakuuu. ['OMOreHHble H
TreTEpPOreHHbIE PEaKUUU. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM PpEaKIMU OT IMPUPOJbl pPearupyromux
BEILIECTB, HUX KOHIIEHTPALUU. 3aBUCHUMOCTb CKOPOCTM peakuuu oT Ttemneparypsl. [IpaBuno Bant-
lodpda. 3aBUCHMOCTH CKOPOCTH pEAKIIMM OT TUIOMIATU COMPUKOCHOBEHHS BEHICCTB W HATUYHS
karanuzatopa. OOpaTuMocTh XuMu4eckux peakiuii. HeoOpaTtumbie n oOpatumbie peakiuu. CocTosiHIe
XUMHUYECKOTO paBHOBecHs Uit oOpaTuMbix peakuuid. [Ipunnun Jle-Illarense. CMerienne XUMUYECKOTO
paBHOBecHsI OOpaTUMBIX pEaKIMil B XMMHUYECKOM IPOM3BOJACTBE Ha INpHUMEpPE CHHTE3a aMMMHaKa.
OxkucnurenbHO-BoccTaHOBUTENbHBIE peakiuu  (OBP).  DOnekrponus. CreneHb OKHUCICHHS U €€
onpezenenue no Gopmyne coeaunenus. [lonstue 06 OBP. Okucnutens U BOCCTAaHOBUTENb, OKHCICHUE U
BOCCTAHOBJIEHHME. OJIEKTPOJIU3 pACIJIaBOB W  pacTBOPOB Ha IpUMEpe XJOpHAa HATpus U
ONEKTPOIUTUYECKOE  TOJIydeHHe  antoMuHus.  lIpakTuyeckoe  NpUMEHEHHE  BJIEKTPOJIM3a.
lanpBaHOIUIACTHKA M TAJIBBAHOCTETUSl. XWMHUYECKHE UCTOYHUKU TOKA. ['albBAaHMYECKHE DJIEMEHTHI Ha
npumepe snemenTta lanudnsa-SAkoOu, X yCTpONCTBO M MPUHIUI JEHCTBHs. YCTpPOCTBO OaTapeiiku Ha
IpUMEpPE CYXOro IIEJOYHOrO 3JEMEHTA. YCTPOMCTBO CBUHIIOBOIO aKKyMmyissitopa. ['anpBaHuzauus u
aeKkTpodopes.

Odusnka Ha CiIyx0e uenoBeka. AHTPOTOMETpHS: U3MEpPEHUE UIMHBI U MAacChl TeJa, CIUPOMETPHUs U
JKU3HEHHAsT €MKOCTh JIETKHX. TeIUIOBbIe W3MEpPEeHHsI W TeIuioTepanus. V3mMepeHue apTepuaibHOTro
JaBlieHus. ['MMepTOHus M TUIOTOHHS. YJIbTPa3BYKOBash JMArHOCTHUKA W Tepamus. DJIEKTpPOTeparus.
Jlazepnas Tepanusi. MarHUTHBIN pe3oHaHC U peHTreHoauarnoctuka. dmooporpadus. Tomorpadus
JeMoHcTpanuu.

[Tonyuenue OGenoro d¢ocdopa. I'openue ¢ochopa u pactBopenue okxcuga ocdopa (V) B Boze.
[Toydenue u paznoxenne ruapokcuaa meau (I1). BzaumopeiicTBre xene3a ¢ pacTBOPOM CyibdaTa MeIu
(II). OmerTel, wWIMIOCTpUpYIOLIKE MpaBwio bepTomie — oOpa3oBaHMe ocaaka, raza Wik ciIaboro
9JIEKTPOJIUTA. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT MPUPOJBI BEIIECTB HA MPUMEpPE B3aUMOJCUCTBUS
pPacTBOPOB PA3JIMYHBIX KHUCJIOT OJUHAKOBOW KOHIEHTPAMM C OJWHAKOBBIMU TpaHylaMH LMHKA U
B3aUMOJICICTBUE OJIMHAKOBBIX KYCOYKOB MarHus, IIMHKAa H JKeJe3a C COJSHOW KHCJIOTOH.
B3aumoneiicTBue pacTtBopa CepHOW KHCIOTBI C pPacTBOpaMU THOCYNb(aTa HATPUS PANUYHOU
KOHIIEHTpaluu. B3zanmosencTBre pacTBOPOB CEPHOM KUCIOTHI M THOCYJb(}aTa HATpUsl TIPU PA3TUUHBIX
TeMIlepaTypax.

OOpatumble peakiluu Ha MpuMepe mnonydeHus pomanuaa sxkeneza (I1I) m HaOmroneHUs 3a cMelIeHUEM
paBHOBECHUS 110 UHTEHCUBHOCTH OKPACKHU MPOJYKTa PEAKIUU NPU U3MEHEHUU KOHLEHTPAIUU PEareHToOB U
nponykToB. ['openue cepol, kak OBP. Monens anexkTponusepa. Mojaenb 3IeKTpOIU3HON BaHHBI IS
nonyueHus: amromunus.  Komnekius 6atapeek. CBHHIIOBBIN akKyMynsaTop. PocToMmerp, MeIuIIMHCKHE
BECHI, CIIUPOMETP, PTYTHBIA W AJIEKTPOHHBIH TEPMOMETPBI, TOHOMETPHI PA3JIMYHBIX BHJIOB, Ja3epHas
YKa3Ka.

BuneogparmeHnTs! u cnaiasl o TEME.

JlaboparopHble ombIThl. 1. BimsiHue Temmeparypbl Ha CKOpOCTh peakuuu okcuaa meau (I1) ¢ cepwoii
KHCIIOTOW. Pa3noskeHne mepokcuaa BoIopoia ¢ moMolnbio okcuaa mapranma (1V) , a takke karaiassl
ceIporo kaprodens. 2. BertecHenne Mean u3 pactBopa cynbgara menu (I1) xemnesom.

[TpakTiueckas padota Ne3. M3yueHre XUMHUYECKIX PEaKIUil.

[Ipaktuueckas pabora Ne 4. COopka ralbBAHHUECKOTO dJIEMEHTA U UCIIBITAHUE €TO JICHCTBUSI.

4. 3noposbe (22 v).

CucremMaT4ecKoe MoJ0KEHHUE YEIOBEKa B MUPE KUBOTHBIX.

buonornueckas knaccudukaius yenoneka. [IpsMoxokieHrne u ero BIUSHAE Ha CKeJeT YesloBeka. Pyka —
OpraH W MpOAYKT Tpyaa. Pa3BuTHe uepena u roloBHOTO Mo3ra yenoBeka. [lepBas v BTopasi CUTHAJIbHbBIE
cucteMbl. brocornuanpHas nmpupoa denoBeka. | 'eHeTHKa 4YeloBeKa U METO/Abl ee u3ydeHus. OCHOBHbBIE
MOHSATUSL TEHETHKHU: HACJIEJICTBEHHOCTh, U3MEHUYHUBOCTb, T'€H, XPOMOCOMBI, MYTallM{, F€HOM, T'€HOTHII,



(GeHOoTHI, AOMUHHMPYIOUIME W pPELECCHBHbIE MPHU3HAKU. ['€HOM uYeloBeKa M €ro pacum@poBka.
[IpakTdeckoe 3HAYEHUE U3YYEHUs TIEHOMa 4YeloBeKa. MeTonbl M3ydeHUsT TEHETHKH 4YeJIOBEKa:
TeHEeaOTUYEeCKUi, ONM3HEIOBBIN, HMUTOTeHeTHdYeckuii. ['eHeTnueckne (HAcIeICTBEHHBIC) 3a00TIeBaHUS
YEIJIOBEKA.

Ousuka yenoBeka. CKeneT ¢ TOYKM 3peHUs (puznyeckoro moHsATHA O peryare. KpoBooOparieHue B
CBETE T'MJIPOAMHAMUKU: IyJbC, KpOBsiHOE AaBieHue. Juddy3us, kak ocHoBa (popMUPOBaHUS IIEPBUYHOM
Y BTOPUYHOM MOYM B IIOYKAX, @ TAKXKE Ia3000MEHA B TKAHSX U JIETKUX. TepMOpPEryslus ¢ MOMOIIbIO
KOXM ITyTeM TEIUIONPOBOJHOCTH, KOHBEKIIMH, U3JIyYCHHUs W MCIAPEHUS BOJBL. DJICKTPOAUHAMHYECKAs
IpUpoJia NEPeaud HEPBHBIX UMYJbCOB. ONTHUECKAs cucTEMA 3peHUs. AKYCTHUECKas cUCTeMa cllyXa U
rojocoo0pa3oBaHue.

XuMmus 4yenoBeka. XMMHUECKUI COCTaB Tella YeJIOBeKa: 3JEMEHTHl M BEUIECTBA, UX KIIACCH(HUKAIUI U
3HayeHue. Bona, ee pynkuuu. Boanblil Oananc B opraHusMe yenoBeka. MuHepanbHbIe BELIECTBA U UX
pOJib B KU3HEACSITEIBHOCTH OpraHu3Ma 4ejaoBeKa. 3a00JIeBaHHUs, CBSI3aHHBIE C HEAOCTaTKOM WM
U30BITKOM HEKOTOPBIX XUMUYECKUX IEMEHTOB B OPraHU3Me YellOBeKa.

Buramunbsl. Mctopusi OTKpBITHS BUTaMUHOB. BHTaMHHBI, Kak OHMOJIOTMYECKH AaKTUBHBIC BEIIECTBA.
bone3Hu, BbI3BaHHBIE HEJOCTATKOM WIJIM HU30BITKOM BUTAMMHOB: AaBUTAMHHO3bI, T'MIIOBUTAMHUHO3BI,
TUIIEPBUTAMUHO3BI.

CytouHas MOTpeOHOCTh YeI0BEKa B BUTAMHHAX U MX OCHOBHbIE QpyHKIMH. Kinaccudukanuus BUTaMUHOB.
BognopactBopumsblie BuTamMuHbl Ha npumepe ButamuHa C. XKupopacTBopumble BUTaMUHBI Ha NpUMEpE
ButamuHa A. T'opmonbl. HepBHas u ryMmopanpHas peryjsiiMM IPOLECCOB KU3HEAEATEIbHOCTU
opranuzMa. ['OpMOHBI, KaK TPOIYKTHL, BbIpaOaTHIBaEMbIE JKEJI€3aMH BHYTPEHHEH CEeKpeuuu.
Knaccugukanus ropMoHOB IO Keje3aM, KOTOpble HUX MNPOAYLHUPYIOT U IO XHMHYECKOH Mpupoje.
CpoiictBa rOpMOHOB. WHCYIMH, Kak TOPMOH OCIKOBOW MNPHPOIBL. AJpPEHATNH, KaKk TOPMOH
aMHHOKUCIIOTHOM mpupoasl. CTepouiHble TOPMOHBI Ha IpUMeEpe MOJOBBIX. ['umep- m runodyHKIus
KeJe3 BHyTpeHHel cexkpeuun. JlekapcrBa. KpaTkue cBeseHus 0 3apOXkKICHUN U Pa3BUTUH (HhapMaKoJIOTHH.
Knaccugukarnus nexkapcTBEHHBIX CPEICTB IO arperaTHOMY COCTOSHHUIO: JKUAKUE (pacTBOPBI, HACTOW,
OTBapbl, MUKCTYpbl, IMYJIbCUHU, CYCIIEH3UH U JIp.), TBEpAbIC (IIOPOIIKH, TAOJETKU, MUIIIOJIHU, KAICYJIbI),
MsTKHE (Ma3H, TMHUMEHTBHI, 1acThl, cBeuM). Ankaiaousl. Bakiuael. XuMuoTepaneBTHUECKUE MTpenaparhl.
AnTubunoruku. Hapkornueckue npenaparbl. Hapkomanus u ee nocienctBusi. ONTUMAaIbHBIA PEXUM
IIPUMEHEHHUS JIEKAPCTBEHHBIX [IPENAapaTOB.

3nopoBblii 00pa3 sku3HU. Dusnyeckwe 310poBbe M €ro KpuTepuu. llcmxmdeckoe 310pOBbE U €ro
Kputepuu. HpaBcTBEeHHOE 310pOBbE U €ro KpUTEpUU. TpH OCHOBHBIE COCTABJIAIOIIME 340pOBOro o0pasa
JKU3HU: PEXKUM JIHA, NPaBUIbHOE NMUTaHHE, (U3NYEeCcKass aKTUBHOCTh MU 3aHATUE CIOpPTOM. (DakTophl,
BIMSIONIME Ha 3]I0pPOBbE 4YEJIOBEKA: OKpYXKamllas cpena, NpoQHIaKTHUecKas BaKLUUHAIMS, CTPECCHI,
BpE/IHbIE MPUBBIUKH. AJIKOTOJIM3M U ero nocieacTsus. Hapkomanus u ee mociaencTBUs.

@dusnka Ha ciykx0e 310pOBbs 4YeIOBEKAa. AHTPOIOMETPHS: H3MEpPEHHE JJIMHBI M Macchl Tela,
CIIMPOMETPUS M JKU3HEHHas €MKOCThb JIeTKuX. TeruioBele M3MepeHHs W TervioTepanus. 3mepenue
apTepUAJIbHOTO JABJICHUSA. ['MIEPTOHMS W TUIOTOHUA. YJIBTPa3ByKOBas AMATHOCTHKA W TEPaIHs.
Onekrporepanus. JlazepHas Tepanus. MarHUTHBIM pe30HAaHC U PEHTreHOAMarHocTuka. dmrooporpadus.
Tomorpadus

CoBpeMeHHbIE METUIIUHCKHUE TEXHOJIOTHH

310poBbE UeNOBEKa: CHUCTeMHbIM monaxoa. HopmanbHas ¢usmnonorus denoBeka. (OcoOEHHOCTH
(GYHKIIMOHUPOBAHUSI JIbIXaTEIbHON, KPOBEHOCHOW W JPYTUX CHCTEM opraHuzMa. PU3NO0IOrHyecKue
NIOKa3aTeNIM OpraHu3Ma 4eJIOBEKa U X HOPMAJIbHOE 3HaueHue. MeaUIMHCKUE TEXHOJIOTUN THarHOCTUKN
3a0osieBaHni. BO3MOXHOCTH M TNEpPCHEKTUBBI METOJAOB NPO(UIAKTUKH, TE€PAUU U BOCCTAHOBJICHUS
opranusma. [Toaxo/p! K MOBBIIEHHIO 3()(HEKTUBHOCTH CUCTEMBI 3]paBOOXPaHEHUSI.

WNndexkunonnsie 3a6oneBanus U ux npoduiaktika. MHpeknonnsle 3a001eBaHusl U UX BO30YIUTENH.
Crioco6b1 mepenauv HMH(GEKIMOHHBIX 3a00J€BaHUN M COIMaJbHBbIE (AKTOPHI, CIIOCOOCTBYIOIIHME HX
pacrmipoctpanenuo. IMMyHHast cucteMa W MpUHIHIBL €€ paboTbl. OcoOeHHOCTH (DYHKIIMOHMPOBAHUS
UMMYHHUTETa y pasHbIX Tpymnn HaceneHus. CrnocoObl npoduiakTHKH HHQPEKIHMOHHBIX 3a00JeBaHU.
Baknunarnusa. HampaBieHHOCTh MEIUWUMHCKHAX IpenaparoB A  OopbObl C¢  HMH(EKIMOHHBIMH
3aboneBanusaMu. [Ipobnema pa3BuTus ycToiumBOCTHM BO30yauTenel 3abosieBaHUil. MexayHapoaHbIE
MporpamMmsI 1o 60pb0e ¢ HHGEKITHOHHBIMH 3a00JI€BAHUSIMH.

Hayka o npaBuibHOM nuTaHuu. MeTa®onu3M, Kak 0OMEeH BEIeCTBOM U SHEprueil Ha ypoBHE OpraHu3Ma.
[TpuHIMIIBI (PYHKIIMOHUPOBAHUS MUIIEBAPUTENIBHON cucTeMbl. KauecTBO MpOIyKTOB MUTAaHUS C TOYKHU
3pEHUsl DHEPreTUYECKOW IEHHOCTM M COJEp)KaHUs TIOJE3HBIX M BpEJHBIX BEIIECTB 3HA4YECHHE



cOaaHCUPOBAHHOTO TUTAHMS I TOJAepKAHUs 3M0pOBhs. [IuieBsie 100aBKU: MOJIE3HBIE CBONCTBA U
1mo6ouyHbIe YPPEKTH UX UCTIOIB30BaHMS. J{UeThl 1 0OCOOCHHOCTH UX TPUMECHEHHUSI.

Hemonctpauuu. Tabmuipsl, BuneodparmMeHTsl u ciaiasl mo teme: Ckener yenmoeka. Mymsok «Tope
yenoBekay. Mogens mosekynbl JJHK. Moaenu rinaza, yxa, mOYKd, HEPBHOM CHCTEMBI YEIOBEKA, KOXKH.
Ckener uenoBeka. MI3mepeHue nysbca, JaBI€HUsI, OCTPOTHI 3pEHMSI, TEMIIEPATYyphI Tea.

Komnekunu: BUTaMUHHBIX NPENapaToB, MEIULUHUHCKUX TOPMOHAJIBHBIX IPENapaToB, JEKApCTBEHHBIX
¢opM pa3IMYHOrO arperaTHOro COCTOSIHHA, JIGKAPCTBEHHBIX (OPM pPA3IUYHOTO CHEKTpa JCHCTBHSL.
buypeToBass M KCAaHTONPOTEMHOBAs peAaKUMU JUIsl mpenapata uHCyauHa. [lopTpersl BbLaaronuxcs
YUYEHBIX, BHECIIUX 3HAYUTENIBHBIA KIax B Gapmakosoruio. Poctomerp, MEIUIIMHCKIE BECHI, CTUPOMETD,
PTYTHBIN U 3JIEKTPOHHBIN TEPMOMETPBL, TOHOMETPHI PA3JIMYHbBIX BUOB, JIJa3€pHas yKa3Ka

JlaGopaTopHbIE OTBITHI.

l.M3yyeHne HMHCTPYKUMM MO MNPUMEHEHHUIO anTeYHbIX HpernaparoB BUTaMHHOB. Omnpenenenue pH
pactBopa ButamuHa C. 2. Onpexnenenue pH cpensl pacTBopa acniupuHa

[TpakTnueckas pabora Ne 5. HccnenoBanue mponoOpHUOHATIBLHOCTH COOCTBEHHOTO palMOHAa MHUTAHUSA,
IIPOBEPKA COOTBETCTBUS MACCHI T€JIAa BO3PACTHOM HOPME.

[TpakTrueckas padorta Ne 6. UnTepnpeTaiys pe3ynbTaToB OOIIETo aHaIn3a KPOBU U MOYH.
[IpakTuueckas padora Ne 7. OnieHKka HHIUBUIYATHHOTO YPOBHS 3JOPOBBSI.

[TpakTrueckas padora Ne 8. OrieHKa OMOJIOrHYECKOT0 BO3pacTa

5. CoBpemeHHOe ecTeCTBO3HAHHE HA CJIYy:K0e yesoBeKka (22 4)

DneMeHTapHbl JId d3JeMeHTapHble uacTulpl? IloHatne o ¢Qusuke BbICOKMX OSHepruid. JIuHeiHbIN
YCKOPUTEIb 3IEMEHTAPHBIX YACTHL], aJpOHHBIN KOJUIalep.

[lenenne aToMHOTO sipa: MPOTOHBL, HEUTPOHbI. DYyH/IaMEHTAIbHBIC YACTULBI: JIEITOHbI U KBAPKH.
®otoHbl. b030HBI. AHTUYACTHUIIBI.

Bonbmioit anponHslil komaiinep. MoHTax M ycTaHOBKa OOJBIIOTO aJpOHHOTO Koiutainepa. [IpunHimm
neiicrBus kostainepa. [lpoucxoxnaenue maccel. bozon Xurrca. [Ipoucxoxaenue Beenennoit. AHTUMUD.
DHepreTuka u 3HeprocoOepexeHme

[IpoGnembl 3HeprooOecreyeHUs: HalMOHAIbHBIE, PETHOHAJIbHBIE, JIOKAJIbHBIC. 3aKOHBl COXPaHEHMUS
Macchl U sHepruu. [lpakTuueckoe mpUMEHEHUE 3aKOHOB coxpaHeHus. Bunbl sHeprumn. CBs3b Macchl U
SHEpPruu. DJIEKTPOIHEPIUs U CIOcoObl ee mosydyeHus. [lomyuyeHue 3yIeKTpUYecKoro Toka ¢ MOMOUIbIO
anekTporeneparopa. Herpagunumonnas sHepretuka. TemioBble M TruApo3sieKTpocTaHUUU. OCHOBHBIE
MOHSITUSI AaTOMHOW dHEPreTUKH. PannoakTUBHOCTD. SepHble peakinu. ATOMHAsI CTAaHIUS W TIPUHIIUI €€
pabotel. ADC Ha ObIcTpBIX HeWTpoHax. PagnounsoTomnneie TepmosnekTpuieckue reaepatopsl (PUTEI ),
OpUHIMN uX JAecTBusa. OOMacTH NpPUMEHEHUST aTOMHOW DJHEPreTUKH. SnepHas DJHEpreTuka u
HEePCHEKTHBBI €€ UCIO0Ib30BaHU. DHEPronoTpedaeHne U 3HeprodhHeKTHBHOCTb.

[IponoBonbcTBEHHAsT mpoOiemMa U TyTH ee pemieHus. ['eorpadust romona u ero nmpuunHbl. OCHOBHBIE
HanpaBlieHus B peuieHuu [[po10BOIBCTBEHHOM MTPOOIEMBI:

- HCIOJb30BaHUE XUMHUUYECKHX BEIIECTB (yAOOpEHHUs, peryisiTopsl pocTtpa, (HepoMOHBI, MECTULIH[BI,
peTesIeHTHI);

- CO3[JaHUE UCKYCCTBEHHBIX NMPOJYKTOB MUTAHUS; - METO/IbI CO3/1aHUSI BHICOKOTIPOU3BOIUTENBHBIX COPTOB
pacTeHui U NOpPOJ )KUBOTHBIX.

OcHOBBI OMOTEXHOJIOTUM TPOU3BOJUTENBHON CHJIBI OOIECTBA, HCHOJB3YIOLIEH KHUBBIE OPraHU3MbI
U OHOJIOTUYECKUE TMPOIECChl B MPOU3BOJCTBE. TpH dTama CTAHOBJICHUS U PA3BUTHUS OUTEXHOJIOTHH:
paHHss, HOBas W HoBeHmas. TpaauuuoHHass OMOTEXHOJIOTHs: MPOU3BOACTBO IMPOAYKTOB HUTAHMUS,
nepepaboTka oTxonoB. MonekynapHas OuorexHonorus. CTpykTypa v (QyHKIUS HYKJICHHOBBIX KHCIIOT.
Cunre3 Oenka. Knerounas wunxeHepus. ['enHas tepanus. [lpumeHeHne OMOTEXHOJIOTUH B
3IpaBOOXPAaHEHUH, CEIbCKOM XO3SAHCTBE M OXpaHE OKpyKarolledl cpeabl. ['eHHas WH)KEHEepHsl.
['erHOMOM(UIIMPOBAHHBIE  OpPraHW3Mbl W TPACHCTEHHBIE TPONYKTHL.  KiieTrouHass WHKEHepHs.
Kiionnposanue.

OMOpHOHabHBIE W CTBOJIOBblE KJIETKU. buonornueckas WHKEHEpHs, KaK METOJ HCIOJIb30BAHUS
MHUKPOOPTaHU3MOB B KaueCTBE OMOPEAKTOPOB JUIS TOTYyYEHHUS MPOMBIIIIEHHONW MPOayKiuu. OCHOBHBIE
HaIpaBJIEHUs! MCTIOJIb30BaHUs (PEPMEHTATUBHBIX MpolreccoB. MiMmoOunm3oBanubie hepmMeHTs. MupoBoit
PBIHOK OMOoTeXHOJMOTHH. [lepcreKTHBBI pa3BUTHSI POCCUIICKOTO CETMEHTA.

HanotexHonoruu u ux npusaoxeHue

HanouacTuiisl B xKUBOM U HEXXHUBOW MIPHUPOJIE: Pa3MEPHI, TUIIBI CTPYKTYPHI, PYHKIIMOHATbHASI 3HAUNMOCTb.
OcoOeHHoCTH (PU3HUECKUX U XUMUYECKHX CBOMCTB HaHO4acTull. Camoopranuzanusa. MeTo bl nosryuyeHus
HaHouacTHll. MeTtoasl wu3ydeHuss HaHomarepuanoB. KoHcTpyupoBanue HaHoMmarepuanoB. Hosbie



TEXHOJIOTHH, CTPOSIILIMECS HA UCIIOJIb30BaHUU HAHOUYACTHIl U MaTepUaJIOB, IOJydyaeMbIX U3 HUX. [loHsATHe
O HAHOTEXHOJIOTMHM, KaK YIpaBIs€MOM CHHTE3€ MOJIEKYJSIDHBIX CTpykTyp. /JIBa mnoaxoma B
HAaHOTEXHOJIOTHM: «CBEPXY BHHU3» U «CHHU3Y BBepX». MOJEKyIsIpHbI CHHTE3 U caMocOOopKa.
Hanockonuueckoe BbIpallliBaHUE KPUCTAUIOB W MOJUMEPU3HIMS. YTJIEPOAHbIE HAaHOTPYOKH.
Cunepreruka. BnusHue HaHOTEXHOJOIMM Ha pa3BUTHE TEXHUKU. OKOJOTMYECKHMH  acleKT
HaHOTEXHOJIOTUH.

O®usuka u ObIT. HarpeBarenbHble W OCBETUTENbHBIC NMPHOOPHL. Pa3HOBHIHOCTH JIaMIl: HaKaJIMBaHUS,
rajOreHHbIE, JIOMUHECIICHTHBIE, CBETOUO/IHbIE.

MuxkpoBosaHoBas nneus (CBY-nieub) u npuHLKI €€ pabOThI.

Kunkokpucraimmyeckue 3KpaHbl M JUCIUIEM, UX YCTPOMCTBO. DJIEKTPOHHBIM TepMomeTp. JloMainHue
poOotbl. Panuonepenarunku u paguonpueMHUKd. lIpuHIMOUAIBHOE YCTPOMCTBO TEIEBU30pa U
TeneBueHus. CIIyTHUKOBAs U COTOBAs CBS3b.

Xumust U ObIT. Moromume u uuctsmue cpenacrsa. [loBepxHocTHO - akTuBHbIe BemecTBa (ITAB).
OrbenuBarenu: XUMHUYECKUE M onTHYecKue. MHCeKTHIMIbI - cpeicTBa JUisi OOphOBI C HACEKOMBIMH.
XUMHUYECKUE CPEJICTBA TUTUEHBI U KOCMETHKH. [TnimeBsie 100aBKH, UX MapKUPOBKA.

CunepreTuka.

[lonaTtne o cuHEpreTMKe W CaMOOPTAaHU3AIMHM OTKPBITHIX cucTeM. OOIIMe NPUHLIUIB CHHEPreTUKH.
Touka 6udypkauuu u aTTpakt. Ponb cuHepreTuku JUisi U3y4yeHUs] IPUPOJHBIX U COLUATIBHBIX SIBICHUM.
CTpyKTypHpOBaHHE MAaTEPUAILHOTO MHPa U €r0 U3yUEHHE CIIEUAIbHBIMU pa3/ielaMy (pU3UKH.

6. ®@opMbl ABHKeHHs MaTepu. (4 1)

EcrecTBO3HaHKE M UCKYCCTBO. 30JI0TOE CEYEHUE U €r0 MCIOIb30BAaHUE B IIPOU3BEACHUSIX apXUTEKTYPBI,
KUBOMHCH, CKynbnTyphl. IlocnenoBarenbHocts ®dubOonauum, ee NpUMEHEHHE B  HUCKYCCTBE.
PacripocTpaneHHOCTH MpaBuIIa 30J0TOT0 CEUEHUS U MOce10BaTeIbHOCTH PUOOHaYUM B AKUBOU MPUPOJE.
buonuka u apxutekTypa. B3auMonpoHUKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.

JeMoHcTpanuu.

Ta6muipl, BUugeodparMeHTsl U poTorpaduu Mo Teme.

[Moptpersr:  JIx. Yensuka, II. Xwurrca, JL.M. Jlenepmana, M. ®apaneit, A.A. bexkepens, M.
Cxknanosckas-Kropu, JI. Meitthep, O. 'ann

JlaboparopHble onbIThl. 1. I3MepeHne napaMeTpoB KUCTU PYKU

[TpakTuueckas paborta Ne 9. M3yueHnue siBneHUs 21€KTPOMarHUTHON UHAYKIIUU.

[TpakTudeckas padora Ne 10. Mi3ydeHne 3010TOTO CEUCHHS HA PA3IMYHBIX 00BEKTaX.

Tema 6. Bknaa coBpemeHHbIX yueHbIX B opmupoBanue EHKM (4 vaca)

N3yuyenne O6uorpaduy COBpeMEHHBIX POCCUNCKHUX ydeHbIX. OlleHKa BKJIaJa COBPEMEHHBIX POCCHUHCKUX
yueHbIX B popmupoBanne EHKM. [locnennue oTkpbITHS B 001aCTH €CTECTBEHHBIX HayK.

1. TemaTnueckoe NJiaHUPOBaHHE
10 kaacc- 102 yaca

KoJa-Bo Pa3gen
4yacos
4 Broaublii Kypc
BBenenue B ecTeCTBO3HAHUE
16 EcTecTBeHHOHAy4HBIN METOJ IMO3HAHUS MUpa

BBenenne B UCTOpHUIO M3ydeHHUs NpUponbl. PaccMoTpeHue mporpecca B €CTECTBEHHBIX
HayKax M €ro BKJAJ B Pa3BUTHE IUBWIN3AUH DMIUPHUYECKUN U TCOPETUUYECKUNU ypOBEHBb
Hay4YHOTO IO3HaHusA. EcTecTBEHHO-Hay4yHBIE IOHATHSA, 3aKOHBI U T€OpUU. EcTecTBEHHO-
Hay4yHas KapTUHA MHpA. Muppi, B KOTOPBIX MBI JKUBEM SI3BIK
eCTeCTBO3HaHMs. buonorus. buomorudyeckas cucTteMaThka M €€ BaKHEHIIIHME TaKCOHHI.
bunomunanbHass HomeHknatypa. llonstue Buma. Cucrematuka KUBOTHBIX. [loHsATHE
nopoasl. Cucrematuka pacteHuil. llonstue copra. buosornueckas HOMEHKIaTypa —
OCHOBA poQeCCHOHATBHOM JIESITETBHOCTH. Xumus. TpuBuanpHbie Ha3BaHMUS.
PannonaneHas HomeHknatypa. MexxayHapoaHas HoMeHkiatypa MIOITAK.

XUMHYECKHE  DJIEMEHTBI W TNPOUCXOXACHHWE WX  Ha3Banmid. Knaccudukarus
HEOPraHWYECKUX BEUIECTB (OKCHbI, KHUCJIOTHI, OCHOBaHHUSA, COJM) U MPUHIHUIIBI
oOpazoBaHusi X Ha3BaHui. Dusuka. EnuHunbl m3MmepeHus (QU3NYECKUX BETUYUH HA
Pycu. Enununsl usmepeHuss (U3MYECKMX BETUYMH B HEKOTOPBIX JPYrUX CTpaHax.
MexayHaponHas cucrema eauHull usMmepenus ¢usndeckux BenumuuH — CU. OcHoBHBIE




U TPOU3BOJHBIC CIUHUIIBI U3MEpeHUs Pusnyeckux Benuyna CU.

EcTecTBeHHOHAy4YHBIE TOHATHS, 3aKOHBI M Teopuu. EcTecTBeHHOHAay4YHBIC TOHSTHS.
KonkpeTHble 1 aOCTpaKTHBIE €CTECTBEHHOHAYYHBIC TOHSTHUS. 3aKOHBI €CTECTBO3HAHUS.
EcrecTtBeHHOHayuHble Teopuu. OmnucareabHbIE TECOPUM M OOBICHHUTEIBbHBIC TECOPHH.
[Iporuo3upyroiias pojb €CTECTBEHHOHAYYHBIX TCOPHUH.

EcrecTBeHHOHayuHass kapTuHa Mupa. KapTUHBI MHUpa: peauruos3Has, ObITOBas,
XynoxkectBeHHas. EcrercBeHHoHayuHas kaptuHa mupa (EHKM). OBomouuss EHKM u ee
JTalnbl: APUCTOTEIECBCKUM, HBIOTOHOBCKHM, HHUHINTEHHOBCKAs peBotonusa. [IpuHIMIBI
MO3HAHUS B  €CTECTBO3HAHUU: COOTBETCTBHUSA, JIOMOJHUTEIBHOCTH, MPUUYUHHOCTH,
CUMMETPHH.

Mupsl, B KOTOpBIX MbI )uBeM. [IprMepsl cucTeMaTu3alui U HArJISAHOTO MPEICTaBICHUS
HAy4HOT'O 3HAHUS: IPOCTPAHCTBEHHO-BPEMEHHBIC XapaKTEPUCTHKN (HAHOMUP U MUKPOMHUD,
MakpoMup, Meramup). 'paHullbl MHpPOB U YCIOBHOCTh 3THUX TpaHul. Poiib HaydHBIX
JOCTMDKCHUH B CO3JJaHWM HOBBIX TEXHOJIOTHH. DBOJOIMUSA TexHonorui. [Ipubopsr s
M3YyYECHUS MUPOB, MX DBOJIOLUSA OT CBETOBOrO MUKpockona P.I'yka 1o ckaHupyromero
TyHHenbHOrOo  Mukpockoma (CTM) wu  atomHO-cuioBoro  Mukpockoma (ACM).
MonekynsipHOe pacro3HaBaHUE U €ro pojib B MPUPOJAE M KU3HMU deloBeka. KoMIbloTephl

Oynymiero.

MErAMup

Brenenue B uctopuio u3ydeHus OcBOeHHUs KocMoca. OCBOGHHE KOCMOCa M €ro pojb B
JKU3HM YesioBeuecTBa Bkiag oTeuecTBEHHON HayKH B pa3BUTHE KOCMOJIOTHMH COBpEMEHHbIE
HAay4YHO-UCCJIEAOBATEIbCKAE MPOTPaMMbl 10 HM3YYEHUIO KOCMOCA M HUX 3HAYCHHE.
@opmupoBaHus TOHATHA OO0 AacTPOHOMHUSI Kak HayyHoro (yHIaMeHTa OCBOCHHS
KOCMHUYECKOI0 MpOCTpaHCTBA. BceneHHas: Teopus BO3HUKHOBEHHUS, CTPYKTypa, COCTaB,
9BOMIIONMS. PakeTOHOCUTENH, WCKYCCTBEHHBIE CIYTHHKH, OpOUTAJIbHbIE CTaHIIMH,
IUTAaHeTOXOAbl. Vcrmonbp30BaHWE CHYTHUKOBBIX cHCTeM B chepe uHDOpPMAIHMOHHBIX
TEXHOJIOTHH.

12

0001104k 3eMIIH.

BBenenue B moustus o crpoenuu arcocdepsl. [loroga. AtmochepHoe nasnenue. Berep.
O6o6menne Marepuana «Meramup. OOonoukn 3emun: Jutochepa, ruapocdepa,
atMocdepa» Bonbl okeaHOB W MOpei. XMMHYECKHUH COCTaB MOPCKOM M OKEAaHHYECKOM
Boabl. [Ipommiine. Jlen B okeane. I'pennannus. Antapkruna. JBuxenue Bojx Muposoro
okeaHa. [IpwinBsl 1 oTiMBBL. Mopckue Teuenus. Tumel knuMara.

Bogp! cymm. Bonbl cymum u ux kinaccudpukanus. Ponauku. ['eitzepsl. MunepanbHble BOABI U
ux kiaccugukanus. [Ipobnema npecHoit Bojsl. O3epo baiikan. KapcroBbie siBieHUs U
o0pa3oBaHHE CTAIAKTUTOB M CTAIarMUTOB. AHOMAaJIbHBIE CBOMCTBA BOJABI M UX 3HAUEHUE B
npupojie. BeptukansHoe crpoeHue atmocdepsl: Tpomocdepa, cTpatocdepa, Mezocdepa,
tepmocdepa, sk3ochepa. CoctaB Bozayxa. O30HOBBIE IbIPHl U TAPHUKOBBINA D EKT.
[Torona u kmumar. AtmocdepHoe aasnenue. Berep. AtmocdepHoe napnenue. Kecconnas u
BBICOTHAs OoJie3HH. [[uKII0HBI 1 aHTUITUKIIOHBL. ATMOC(hepHbie (poHTHL. BeTpa u ux BUIbI:
IIKBaJI, CMepY, aHTUIaccaT, maccar, Opu3, (eH, Oopa, CHPOKKO, MYCCOHBI, Tal(yHBI,
yparasbl, CMEpYH, TOPHAJO.

[Ikana bogopra.

DopMHpOBaHKE MOHATUA O BIAXKHOCTH Bo3ayxa. llcuxpomerp u I'mrpomerp. Touka pocsl.
Ob6naka, ux gopmsl u pazmepsl. Tyman. Ocanku v ux Tunsl. Pagyra.
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Maxkpomup. Hayka 00 okpyxarorieii cpene.

®opmupoBanue nouatus Makpomupa. JKu3Hb, IpU3HAKK KUBOTO U UX OTHOCHUTEIBHOCTD.
OcHOBHBIE CBOMCTBa JKMBOIO OpraHM3Ma: €IMHCTBO XHMHUYECKOTO COCTaBa, OOMEH
BEILECTB, CaMOBOCIPOU3BEIECHUE, HACIEACTBEHHOCTb, U3MEHUYUBOCTb, Pa3BUTHUE U POCT,
pa3IpaXxuMOCTh, TUCKPETHOCTh U LEIOCTHOCTh, JHEPTrO3aBUCUMOCTb.

Kupble CUCTEMBI, KakK CaMOYIIPAaBIIAIOIINECS, CaMOPETYJIUPYIOLIUECs,
caMoopraHusymrlmuecs cucreMsl. Tpu Hauana TepMoauHaMuku. [loHsTHe sHTpOIMH.
N3ydyeHne Teopun O TPOUCXOXKAECHHE KU3HM Ha 3emisie. OCHOBHBIE TMIIOTE3bI
MPOUCXOXKACHUS OJKU3HM Ha 3emje: KpealHoOHU3M, THIIOoTe3a CaMONPOU3BOJIBHOIO
3apOXKIECHUS JKU3HU U3 HEXKHUBOTO, KOHLENIIUA OMOTeHe3a, TUIOoTe3a MaHCIePMHH.
['unore3a MNPOMCXOXKIEHMS] KHU3HU TMyTeM OHOXMMHYECKOM »SBOMIONMHM (THUIOTE3a




Onapuna—XonzeitHa). [uckyccus o0 BO3MOXHOCTH — CYIIECTBOBAHUS ~ BHE3EMHBIX
[ABWJIN3ALNHA.

XUMUYECKUI COCTAaB KJIETKM. XHMHYECKAasl OpraHu3alus KIETKM Ha aTOMHOM —
AJIEMEHTHOM, - YypoBHE. MakpoanemMeHTbl. MUuKposjaeMeHThl. MoJeKylIsipHbI YPOBEHb
XUMHUYECKON OpraHu3aluu KJIETKH (MOJIEKYJISpHbIA cocTaB kieTku). Heoprannueckue
coeMHeHUs KiIeTku. Boma m ee ponb. Munepanbhbie conu. OpraHudeckue BellecTBa
KJIETKH.

Cucrematuzanus 3HaHUN 00 YypOBHSIX opraHuzanuu xKu3Hu. KileTouHslil ypoBeHBb
opraHM3anuu >ku3HH Ha 3ewsie. TkaHeBblli ypoBeHb. THIBI TKaHEH JKUBOTHBIX
(omMTeNnuanpHas, COeAMHUTEIbHAs, MbIIIEYHAs, HEpBHAs) U pacTeHui (oOpazoBareibHas,
IIOKPOBHAs, OCHOBHAas U mpoBoadmias). OpraHHelii ypoBeHb. OpraHu3MEHHBII ypOBEHb.
[TonynsiuMOHHO-BUJOBOM  ypOBEHb.  BHOre€OleHOTHUYECKU  YpPOBEHb.  BHOIIEHO3.
Buocdepnslii ypoBeHb.

[Tpokapuotsl u 3ykapuoTsl. [IpokapuoTsl u 3ykapuoThl. bakTepun u ux kinaccudukaus:
no ¢opme (OamuuIbl, KOKKH, CHHPHIUIBI, BHOPHOHBI), 1O THUIy MUTAHHS (CApOQHTHI,
MapasuThl), IO OTHOIICHHUIO K KHUCIOpoay (a’3poObl, aHa’poObl). OCOOEHHOCTH CTPOCHUS
OakTepuii M WX JKXH3HEIeATeNbHOCTH. Ponp OakTepuu B NPUPOAE U JKU3HU YETOBEKA.
[{nanobaktepun (CHUHE-3€JIEHBIE BOJOPOCIHM) MW  OCOOEHHOCTH WX CTPOCHHS |
XKHU3HenesaTenpHoCTH. Ponk imanobakrepuii B mpupoae. CTpoeHue KIETKH 3YKapruOTOB.
Knerounas Tteopusa. Ilpocreitmmne. Bupycbl. Kiierounas Teopus H €€ MOJOXKEHHUS.
[Ipocreiimme: KXTryTUKOBBIC, pECHUYHBIE, aMeOOHIHbIC. 3HAUEHUE MPOCTEHIINX B TPUPOJIC
U JKU3HHM 4enoBeka. Bupycel. CTpoeHHe U OCOOCHHOCTH KU3HEICSATEIbHOCTH BHUPYCOB.
Bupycubie 3a0oneBanus uenopeka. BUYU u CIINU/I. ['pubbl. Poms rpuboB B mpupose u B
X0341CTBE YEIOBEKA.

[TonHsiTHE OWMOJIOTMYECKON 3BOJIONWU. DBONIOIMOHHAs Teopus. [loHsTHE OMONOTHUYEcKOi
SBOMIONMH.  J{TUTENBHOCTh, HEOOpaTHMBI XapakTep, HalpPaBICHHOCTb SBOJIOIHH.
OcHOBHBIE HaIlpaBJeHUs BOJIONMH. bruonornuyeckuit nporpecc. buonornyeckuii perpecc.
AHTpPONIOTE€HE3 U €r0 3TAIbl.

[Ipennoceuiku co3maHust 3BOMOLMOHHON Teopun Y. [lapBunHa. Jlormueckas CTpyKTypa
napBuHU3MA (M30BITOYHAS MHTEHCUBHOCTH PA3MHOXKEHUS, O0phOa 3a CyIIeCTBOBAaHHUE U €€
BUJBI, €CTECTBEHHBIH 0TOOp). CHHTETHYECKas TEOpHUs HBOJIONUH. MUKPOIBOIIOIHSL.
Bunoob6paszoBanue (reorpaduueckoe u 3Kojorudeckoe). MakposBomoonus. JIBuxKyiue
CWJIBI 3BOJIIOLMU: MYTAallMOHHBIA MPOLECC, MOMYJISLIUOHHBIE BOJHBI, M301sALUsA. DOpMbI
€CTECTBEHHOI'0 0TOOpa: CTAOMIIN3UPYIOIIMH, IBUKYIIUNA, TU3PYTUBHBIH.

CoBpeMeHHbIE METOAbl MOJEpKaHUS YCTOWYMBOCTU OMOTEOLIEHO30B M HCKYCCTBEHHBIX
DKOCHCTEM.

Ilonsitne »skocucremsl. buoron. buoneHo3. buoreoneHos, CTpykTypa ¥ OCHOBBI
¢ynkunonupoBanus. Otnuuus  OuoreoneHo3a OT  9dKocucTeMbl.  HecrtaOGuibHble
U cTabuibHbIE B3KocucTeMbl. buoreoxummmueckne mnoTokd. KpyroBopoThl BelecTBa.
[TpuHMns! ycToiiunBoCcTH OHOreoneHo30B. HayuHble OCHOBBI CO3JaHUS U MOAJCPKAHUS
HUCKYCCTBEHHBIX 3KOCHCTeM. IIpOM3BOACTBO pacTUTENBHOM M KUBOTHOBOAYECKOMN
IOPOAYKIMH: TpoOJeMbl KOJIMYeCTBa M KauyecTBa. KiacTepHbI MoaxoJ Kak crocod
BOCCTAHOBJIEHMSI OMOT€OXMMHUYECKUX TOTOKOB B  MCKYCCTBEHHBIX HIKOCHCTEMaX.
AHTHOMOTUKH, MECTUIMBI, CTUMYJISTOPbI POCTa, YIOOPEHUS M UX HMPUPOIHbBIC aHAJIOTH.
[IpobGnema yCTOMYUBOCTH TOPOJICKUX IKOCUCTEM.

[Tumessle nienu. Dkosorusi. Dxojgoruueckue Gpakropbl. THUHOIOTHS KUBBIX OPTaHU3MOB
OKOCHCTEMBI: TPOAYLEHThl, KOHCYMEHTBI, peayleHTbl (campoputsl). ABTOTPO(DEI.
['ereporpodsr. [TonsTre o numeBbIX (TpogHuueckux) Hensx ouoreoneHosa. [Tumesas nenb.
JIBa OCHOBHBIX THNa TPO(UUYECKUX IIene — macTOUIIHbIE (L€ BhIeJaHus) U JeTPUTHBIE
(uenu paznoxenus). [umeBas ceTb. DKOIOrHYECKHE MUPAMUIBI (YUCICHHOCTH, OMOMACCHI,
sneprun). IlpaBuno 10 %. Ilonsrtue 00 skomoruu. OCHOBHBIE TPOOJIIEMBI HKOJIOTHH.
Okonoruyeckue (HakTopsl: abMOTHUYECKHE, OMOTHYECKUE, aHTPOIIOT€HHBIE.

Ku3ub, cBOMCTBA KUBOTO U MX OTHOCHTEIBHOCTh. DKOJIOTHs. DKOJOTrH4ecKkue (haKkTopshl.
Okonorus. Jkonornueckue pakropsl. buocpepa. Hoochepa. Texnochepa. Ixonornyeckuii
umnepatuB 1 YO Dxosorndeckue mpoOsieMbl SHEPreTHUecKoi oTpaciu AJbTepHaTHUBHAs
9HepreTuka. PanuoHanbHOE  MCIONB30BAaHME  HDHEPTMUM M DHEprocOepekeHue.




OHepreruyeckass 0€30MaCHOCTb. METOIbl HU3YyUEHHsS] COCTOSIHUS OKpYXKAroIled Cpelibl.
W3MeHeHNs OKpYXKarolleW cpenbl, KaKk CTUMYJ U Pa3BUTHS HAY4HBIX HCCICIOBAaHUN U
TEXHOJIOTMI. MeXIyHapoIHble U POCCHUHCKHME IIPOrpaMMbl DPELICHHS HKOJIOTHYECKHUX
npo0seM U uxX 3PPEeKTUBHOCTD.

Cemunap Ha TeMy: «DKOJOTHUECKUE MTPOOIIEMBI COBPEMEHHOCT

B3anMocBsA3b COCTOSIHMSI OKPYKAIOLIEH CPEbl U 310POBbsI UEIOBEKA
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AbuoTnueckue (baKTOpI)I n HpI/ICHOCO6J'I€HHOCTB K HUM KUBBIX OPIraHHU3MOB.

Beenenne B nonsatus 06 abuotmueckux ¢akropax. OcBelieHne 0COOCHHOCTEH KIIMMATa.
Kmumar  Poccun.  IlpuponmHo-knmumaruueckue 30HbBI  Poccum:  PasHooOpasue u
PUCIIOCOOJICHHOCTh JKMBBIX OPTaHU3MOB K TOW WJIM MHOH NPHUPOIHO- KIMMATUYECKOH
30HE.

OnexkTpoMarHuTHas npupona csera. Ceer. Pa3Butue mpencrtaBieHuUil O NPUPOJE CBETA.
OneKTpoMarHuTHoe  u3nydenwe. Jlyimaa BomHbl.  Yactora  koneOanmit.  [llkama
JJIEKTPOMAarHUTHBIX BONH. -JIydd, pEHTI€HOBCKOE W3IIydyeHUe, YIbTpadUuOIETOBOE
U3ITy4yeHue, BUIMMOE U3IydeHre, HHPPaKpacHOe U3IIYYeHHUE U UX POJIb B IPUPOJIE U KU3HU
YeJI0OBEKa.

Benenue B (dopMmupoBaHue MOHATHH O mpupone cBeTa. ONTHYECKUE CBOWCTBA CBETA.
JBoiictBenHass npupoaa ceta. DoToH. 3aKOHBI OTPAKEHHS M TNPEIOMIICHHUS CBETa.
OTHOCUTENBHBIM TOKa3arenb mpeaomieHus. DakTopbl, BIMSIOLIME HA IOKa3aTelb
IIPEJIOMJIEHUS: TIPUPOJA BEIIECTBA, TEMIIEPATypa, JJIMHA BOJHBI MMAJAIOLIETO U3JIy4YEHHUS.
Pedpakromerp. Jucnepeus, audpakuus u nuHTEphEpEeHIIHs CBETa.

CBer 1 npucroco0IEHHOCTh K HEMY KUBBIX OpraHM3MOB. BiusHue cBeTa Ha opraHu3alio
JKU3HEHHOTO IuKja opranu3mMoB. buoputmel. ®otocuntes. Kiaccudukanus pacteHuil Ha
CBETOJIIOOMBBIE, TEHEIIOOMBBIE U TEHEBBIHOCIMBBIE. POTOTpONU3M. 3HAYEHUE CBETA IS
OPUEHTALIMM KUBBIX CYHIECTB B MPOCTPAHCTBE. BHONIOMUHECLEHLIMS U €€ pOJib B JKU3HU
JKUBOTHBIX.

BHyTpeHHsI1 ~ SHepruss  MakpOCKONMYECKOM  cucteMbl. TepMoamHamMuka U ee
IIPOTHOCTUYECKOE 3HaueHue. BHYTpeHH s 3HEeprus TepMOAMHAMUYECKON cucTemsl. [lepBoe
Hayaso TepmoauHaMuku. Temmonepenaya. TemnonpoBoaHocTs. KoHBEKIUSA: ecTeCTBEHHAs
Y IPUHYIUTENbHASA. TeIoBoe n3iy4eHue.

TennoBoe paBHOBecue. Temmeparypa. Bropoe Hauwano tepmoaunamuku. KomaumyecTBo
TemnoTsl. TerutoeMkocTs. TemnoBoe paBHOBecHe. TepMOIMHAMMYECKHUE CUCTEMBI TPEX
TUIIOB: U30JIMPOBAaHHBIE, 3aKPBIThIE U OTKPBITHIE. Temneparypa, Kak mapaMerp COCTOSHHS
TEPMOJIMHAMUYECKON CUCTEMBI.

Temmeparypa 1 IpUCOCcOOIEHHOCTb K HEM KHUBBIX OPraHU3MOB.

TepMmoperynsauuss B KUBOW mpupoAe. Temmonpoaykuuss W TEIooTaada. MexaHu3Mbl
TEPMOPETYJIALIMM  KMBOTHBIX M pacTeHuil. TemmepaTypa Tena 4eloBeKa M €€
¢usnonoruueckas pousb. Kiaccudukanust XKUBOTHBIX IO TEMIEPATYPHOMY PEXUMY Ha
rOMOMOTEpMHBIE MOMKUIOTEPMHBIE U rerepoTepMHble. Kiaccudukanus opraHuzMoB MO
TEMIEPATYpHOMY  HUHTEpBaly  OOWTaHUS: JBPUTEPMHBIE 51 CTEHOTEPMHBIE.
AkkiuMatuzanus. TeMnepaTypHbIil pexuM.

Ctpoenue MoiieKynbl U pusndeckue cBoicTBa Boabl. CTpoeHue MoJeKybl Bojbl. Bona kak
pacTBopuTenb. PU3NMUECKUE CBOMCTBA BOJbI: aHOMAJIbHAsl TeMIEpaTypHas 3aBUCUMOCTb
IUIOTHOCTH BOJIBI; BBICOKOE ITIOBEPXHOCTHOE HATSDKEHHME BOJBI, AHOMAJIBHO BBICOKHE
3HAUEHUsl TEMIIEpaTyp KWIIEHHWsS U IUIABJICHMS BOJABI; BBICOKOE 3HAUYEHUE TEINIOEMKOCTU
BOJIBI.

3HavyeHne PU3NYECKUX CBOMCTB BOJIBI /Il HPUPOIBIL.

OnekTponuTrdeckas aucconuanus. OCHOBHBIE IOJIOKEHUS TEOPHM SJIEKTPOJIUTHYECKOU
muccoranuu  (TOJ]). Onekrponautsl U HesnekTposuuThl. Knaccudukanuss HOHOB 10
pa3IMYHBIM  OCHOBAaHMSIM. MeXaHU3Mbl JUCCOLMALMM  DJIEKTPOJIUTOB C  Pa3HBIM
TUIIOM XUMHUYECKOU CBsI3U. CTeneHb MEKTPOIUTHYECKON aqucconnanuu. Coin, KUCIOTHI U
ocHoBaHusi B cBere TOJI. PacTBOpMMOCTb M €€ KOJIMYECTBEHHAs XapaKTEPUCTHKA —
KO3 (UIIMEHT pacTBOPUMOCTH. MaccoBasi IO PacTBOPEHHOI'O BELIECTBA B PacTBODE.
Bopna kak amdonur. 3nauenue pH B npupone. 3nauenus pH ¢uznonornyeckux xKuaKocTei
YyeJoBeKa B HOpME. XMMHUYECKHE CBOMCTBA BOABI. B3amMonencTBue BOJBI ¢ METAJUIaMH.
Bzaumopencteue Boapl ¢ okcuaamu. l'muaparanus. B3anmmoneicTBue BOABI C COJSIMM.




['unponu3. Pasnokenue Boabl. [lonarue 00 osnextponmse U ¢oronmmze. Boma -
abmotnueckuii pakTop B KM3HU pacTeHU. Ponb Bombl B Omocdepe: KOIbIOETh KU3HH,
cpena oOMTaHMA, YYAaCTHHUK OHMOXMMHMYECKHX IIPOLIECCOB, YYaCTHHK  CO3aHUs
OHMOreoLeH030B, PErylsITOp KIMMaTa Ha IulaHeTe. ['MApoNn3 OpraHWYecKUX BEIECTB B
XKHUBBIX opranu3max. Knaccuukanusi pacTeHHi MO OTHOIIEHUIO K KOJHYECTBY BOJBI B
OKpYyKawIien cpeae: ruaaToPuTel, TUAPOPUTHI, TUTPOGHUTHI, ME30(hUTHI, KCEPODUTHI.
Conenocth, kak abuormueckuii akrop. Comu. Kmaccuduxamms coneit. HawuGomnee
pacrnpocTpaHeHHbIE KHUCIIble coiu, ux mnpumeHeHue. JKectkocts Boael. Conu  Kak
MUHepasiooOpa3zyromue BemecTBa. Comu — abuoruyeckuit daxtop. [IprcrnocobieHHOCTD
pacTeHUil U KUBOTHBIX K Pa3IMYHOMY COJIEBOMY pexumy. BiusHue conu Ha opraHusm
YeJI0BEKa.

[Tousa, xak abuotnueckuir gakrtop. [loHsTHe o mouse u Kiaccudukanus moys. [Iporecc
noyBooOpa3oBaHus. Daaguueckue GakToOpbl Cpeabl U MPUCTIOCOOIEHHOCTh K HUM JKHMBBIX
OpraHu3MOB. 3HAa4YeHHE MOYBBI B MPUPOJIC W XKU3HU YEJIOBEKA: cpela OOMTaHUS KUBBIX
OpPraHM3MOB;  SKOHOMHYECKOE 3HAa4YeHHe, O00JaJaeT  IUJIOJOPOJAMEM,  OKAa3bIBACT
CYILIECTBEHHOE BIIMSHHE Ha COCTaB U CBOMCTBa Bcel ruapocdepbl 3eMiu, SBISETCS
[JIABHBIM ~ PETyISTOPOM  cocTaBa aTMocdepbl 3eMiiMd,  BaXHEUIIMA  KOMIIOHEHT
ouoreoneno3a. L{ger u auarHoctuka nmouB. buortnyeckue GakTophl OKpyKarouel cpenbl.
buotnyeckne ¢akropsl. broTHUeckne B3aMMOOTHOIIEHHS MEXIy OpTaHU3MaMH:
KOHKYPEHIIUS, XUITHUIECTBO, CUMONO03 (MyTyalu3M, KOMMEHCAIU3M), TapasUTU3M (IKTO- U
sHI0Mapa3uThl). [lpumMepbl OMOTHYECKHX B3aMMOOTHOLICHUH B IPHPOJIE.
DOnexkTpoMarHuTHas mpupojga cBera. Illkama SIeKTpOMarHUTHBIX  BOJH.  O-JIY4H,
PEHTTEHOBCKOE W3Iy4CHHE, YIbTpa(uoIeTOBOE W3IydeHHe, BHUAUMOE U3JIyYCHHE,
uH(ppakpacHOe H3JIy4YeHHE M WX pOJIb B TPUPOJE M KHU3HU uenoBeka. Jlucmepcus,
uHTephepeHys, qudpakius. OnTunyeckue CBOWCTBa cBeTa. J|BoiicTBeHHas MpUpPoaa CBETA.
@oToH. 3aKkoHBl OTpaXEHHUS U TmperomiieHuss cBeTa. OTHOCUTENBHBIM IOKa3aTeb
npenomiieHus. JInH3blL.

Buytpennsis sneprus Teruionepenada M ee crmocoObl. MakpOCKOMUYECKOW CHCTEMBI.
TemnepaTtypa 1 npucnocobJEeHHOCTh K Hel )KMBBIX OpraHu3MoB. Penienue 3aau.

[TpocTpaHcTBO M Bpemst

dopMupOBaHUE MOHIATUH O MPOCTPaHCTBE U BpeMeHH. MHpopmarus u yenoBek. CrocoOsr
nepenaun  uHpopmanuu B xkuBod  npupope OTO  Buopurmel.  buoputwmsl.
Tumbl  OMOpPUTMOB: (U3UOJOTHUECKUE M HKOJIOTHUecKue. IIpuMepsl pa3mTuYHBIX THIIOB
OMOpPUTMOB y pacTeHud U KUBOTHBIX. @otonmepuonusM. buoputmbl yenoBeka.
JIMcuHXpOHU3M.

Crioco6bl mepenaun MHGOpMaLuu B KUBOW mpupone. IlepBas um BTOpas CUTHalbHbIE
cucrembl. OOMeH mH(pOpMaIyel Ha pa3IMYHBIX YPOBHSX OpraHHU3alMU >KU3HU. Peakimn
MaTPUYHOr0 CHHTE3a (IPUHIMI KoMIIeMeHTapHocTH ). Paronnrtos. Pedaexc, dronorus.

Peseps

ITonroroBka u 3anUTa HCCIIEI0BAaTEILCKUX TPOEKTOB U pedepaToB

11 kiaacc -102 yaca

KoJua-Bo
JacoB

Pa3pen

ITOBTOPEHME KYPCA 10 KJIACCA.

VYrany6iieHue 3HAaHMH O MHOTOOOpa3MH €CTECTBEHHOTO MHpA: Meramup, MaKpOMHp,
mukpomup. buocdepa. Hoochepa. Texnocdepa. YpoBHH opraHuzanuu XKU3HU Ha 3emJie.
OKOJIOTUYECKHE CUCTEMBI: OCHOBHBIE MOHATHS (LENH NUTaHWSA, NHUILEBbIE MHPAMHJIBI,
sKosiornyeckue ¢pakTopbl). OCHOBHbBIE MOJIOKEHUS CUHTETUYECKON TEOpUHN 3BOJIIOLIUU.
EcrectBennblii otéop M ero Qopmbl. Myrtanuu W ux kiaccudukanus. Makpo- u
MaKpO3BOJIIOLIHSL.
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Muxkpomup. AtoM. BenectBa

@®opmupoBaHue NOHATUH O MHUKpomupe. OCHOBHBIE CBEAECHHMS O CTPOCHMM aroma
DBOJIOLMS MPEJICTABIECHUNA O CTpoeHruH atoma. Mojnienu ctpoenust atomoB J[>x. Tomcona u
3. Pesepdopna. [locrynatsl kBanTtoBoi Teopuu H. Bopa. I[IpoToHHO-HEHTpOHHAsT Teopus




cTpoenusi atomHoro snapa JI.  MBamemko u  B. Teiizenbepra. M3ortomsl.
DNeKTpoHHass 000JIOYKAa aroMa. OHEpPreTuYeckue ypoBHH. M3ydeHue wucrtopuu 00
orkpeitun  JI.MI. MeHaeneeBplM NEPUOJUYECKOrO 3aKOHA. [Ipennocbulku  OTKpBITHS
NEePUOANYECKOro 3aKkoHa. llepBble MOMBITKM KilacCU(PHUKAIMM XUMUYECKHX 3JIEMEHTOB.
Otkpeitue /.M. MenneneeBbiM nepuoanveckoro 3akoHa. CTpyKTypa MEpUOAMYECKOU
tabnuiel. [leproasr (O6onbinve W Manble) U TPyHnbl (TJaBHbIE W TOOOYHBIC). 3HAUCHHUE
IIEPUOJUYECKOr0 3aKOHA W INEPUOJUYECKOM CHUCTEMBl XHUMHYECKMX »3ieMmeHToB JI.U.
MenneneeBa s (pOpMHpPOBAaHUS €CTECTBEHHOHAYYHON KapTUHBI Mupa. braropoanbie
raspl, IpUYMHA UX CYIIECTBOBAHUS B aTOMAapHOM COCTOSHUU. IIpumeHeHnue 61aropoIHbIX
ra3oB. Monnass xumuueckas cBsizb. MoHBI U MX Kiaccupukanus: mo 3apsay (aHHOHBI U
KaTHUOHBI), 10 COCTaBY (IIPOCThIC U CIOXKHBIE). Cxema 00pa3oBaHUsI HOHHOU CBsi3U. FIOHHBIE
KPUCTAJUIMYECKUE PEUIETKU. XJIOPUJ HATPUS — TUIHYHBIN MPEACTABUTEIb COCOUHEHUN C
MOHHBIM THUIIOM cBsi3u. KoBaneHTHas xumuueckast cBsi3b. Jlumonu. Mertamibl M CIUIaBBI.
Mertanmnuueckas Xxumuueckas cBsizb. OOmue (Qusmyeckue CBOICTBA METAJJIOB:
AIIEKTPONPOBOJHOCTb,  MPOYHOCTh,  TEIUIONPOBOJHOCTh,  METANIMYECKUH  OJeck,
wiactuyHocTh. CriiaBel yepHble U 1BeTHbIe. Cranb, uyryH. JlaTynb, OpoH3a, MEIbXHOp.
Mertannuueckast cBsi3b. 3aBUCUMOCTb 3JIEKTPOIIPOBOJHOCTH METAJUIOB OT TEMIIEPATYPHI.
Benenne B MKT. OcHOBHBIE TOJIOKEHHS MOJEKYJIIPHO-KHHETUYECKOW TEOPHH.
WNneansHelii ra3. YpaBHEHHME COCTOSIHHS MWJEAJIbHOTO Ta3a. ArperaTHble COCTOSHUSA
BeniecTB. ['a3000pa3Hoe coctosiHue. 3akoH ABOraJpo U CIEACTBUS M3 HEro. MOJsSpHBIi
o0pem razoB npu H.y. JKuzakoe cocrostHue BemiecTB. TekyudecTb. TBeproe cocrosHuE
BelecTBa. Kpucraminueckue peleTky pa3HblX TUIIOB JJI1 TBEPAOrO0 COCTOSHMS BEILECTBA.
[TonssTue o  mmasme. Bbicoko- M HU3KOTeMIlepaTypHas  IUIa3Mbl M HX
IpUMEHEHUe. B3auMHble epexo/ibl MeX/1y arperaTHbIMH COCTOSIHUSIMU BEILIECTB.
IIpupoausiil ras. IlpuponHslii ra3, ero coCTaB U HaIlPaBICHUs HCIIOJIb30BAHMS B KA4ECTBE
TOIUIMBA U XUMUYECKOTO Chipbsi. KonBepcus merana. CUHTE3-ra3 M €ro UCIoJIb30BaHuE IS
[IOJIyYEHUSI CHUHTETHYECKOoro OeH3MHa M MeTaHona. llpenenbHble M HeENpeaesbHbIE
yrieBoopoAsl. KauecTBeHHbIE peakiuu Ha KpaTHYHO cBs3b. buoras. JKuukue BemiecTsa.
Hedrts. Tsepmoe cocrosnue BemectBa. Kuakue Kpucramuibl. Kpucraminueckue u
amop¢ublie BemiecTBa. [IpusHaku u cBoiicTBa amoppHOCTH. OTHOCUTEIBHOCTh UCTHUHBI B
xumud. JKujakue KpucTauibl U UX NMpUMEHEHHE B TeXHUKE. OTHOCUTENIBHOCTh HUCTHHBI B
Oouosioruu u GpU3MKe.

W3yuyenne knaccuukaluss HEOPraHMYECKHX BEUIECTB M €€  OTHOCUTEIbHOCTD.
Knaccugukanus npuponssix BemiecTB. OpraHmdeckue M HEOpPraHMYECKHE BEIECTBA.
N3omepus. Knaccudukanus HeopraHWYeCcKUX BemiecTB. [IpocThie BelecTBa: MeETaJlIbI,
HeMeTallyibl, OnaropofHble ra3bl. OTHOCHUTENBHOCTH JI€NE€HUS IPOCTHIX BEIIECTB HA
MeTaJlIbl U HeMeTaulbl. AuoTponuss U ee NpuyuHbl. CIIOKHBIE BEIECTBA: OKCHIBI,
KHCJIOTBI, OCHOBaHMs, coyid. OTHOCHUTENBHOCTh KIJIACCU(PUKALMU CIOXKHBIX BEIECTB.
Knaccudukanust opranmdeckux coenuHennii. OCOOEHHOCTH COCTaBa, CTPOSHUS W CBOMCTB
OpPraHMYECKUX coeAMHEHUN. OCHOBHBIE IOJIOKEHUS TEOPUM XMMHMUYECKOTO CTPOEHHs A.
bytneposa, ®. Kekyne, A. Kynepa. M3omepus, kak (QyHKIHS XUMHUYECKOTO CTPOSHHUS HA
OpUMepe HSTUJIOBOTO CHOUpTa M JUMeTWwIoBoro »sdupa. [IpuuumHbsl MHOrooOpasus
opraHuueckux coennHeHui. Kinaccugukanys opraHn4eckux COeJUHEHUH. YTIeBOJOPOIbI:
aJKaHbl, AJKEHBl, AaJKWHBI, aJKaJueHbl W apeHbl. HeopraHmdyeckue mNOIUMEpPBI, Kak
BEleCTBa aTOMHOM CTpyKTyphl. CMmecH, UX cocTaB M crnocoObl pazneneHus. Ilonsrue o
CMecH, KaK CHCTEME COCTOSIICH M3 pazIMyYHBIX XMMHUYECKHUX BemecTB. Kiaccuduxanms
cMeceil Mo BHU3yaJbHBIM MPU3HAKaM (TOMO- U TeTepOreHHbIE CMECH) M IO arperaTHOMY
COCTOSIHUIO (TBepJble, >KUIKUE U Ta3o00pa3Hblie cMmecu). CocTaB cmeceld: maccoBas U
oObeMHass J0JdM KoMmmIoHeHTa cMmecH. (CrocoObl paszgeneHus cmecedd. JlucrepcHbie
cucremsl. [lonste aucnepcHoil cucreme. Kraccudukanus aucnepcHbBIX CUCTEM IO
pa3MepaM JUCHEPCHON (a3bl M arperaTHOMY COCTOSIHHIO JAMCIIEPCHOHHOM cpeabl U
JUCTIEpCHOM (a3pl. 3HAaYEHHE AMCIEPCHBIX CHUCTEM B MPHUPOJE, MPOMBIIUIEHHOCTH U
MOBCE/IHEBHON JKM3HM 4YesloBeKa. ['pyOonaucriepcHble CHCTEMbl M HUX KiIaccuUKaius
(cycrieH3uu, SMyJbCHM, a’3po3oiu). [IpuMeHeHHe STHX CHCTEM B TEXHUKE M OBITY.
ToHkoaucnepcHble (KOJUIOMIHBIE) CHCTEMbI, UX Kilaccuukamus (3014 U TeH).
Koarynsuus. Cunepesuc.
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XUMHYECKUE PeaKIUu. AHTPOIIOMETPHUSI.

VYrny6iieHue 3HaHUN 0 XMMHUYECKHX pPEaKLUUsAX U UX KiIaccu(UKaluu, BUAbL. XUMHUYECKHUE
pPEAKIMK WM XMMUYECKHE SIBICHUS, UX OTINYMA OT (PU3MUECKUX sBIeHUil. Peakuuu 6e3
M3MEHEHHUsI COCTaBa BEIECTB: AJUIOTPONM3ALMM W H30Mepu3auuu. Peaknuu, maymue c
W3MEHEHHEM 4YHUCJIa M COCTaBa BEIECTB: COCAVHCHMsS, Ppa3JIOKEHUSA, 3aMELlEHUs,
oOMeHa. Peakuuu, mpoTekarolue ¢ BbIACICHUEM WIM MOIVIOIIEHWEM TEIUIOThI: 3K30- U
sgorepmuueckue. CKOpOCTh XMMHYECKOM peakuuu. IloHATHE O CKOPOCTHM XUMHYECKOU
peakuuu. ['OMOreHHbIE U TE€TEPOreHHbIE pPEaKLHUU. 3aBUCHMOCTb CKOPOCTHM XUMHYECKOU
peakuuu OT IPUPOJBI PEarMpyIOIIKUX BEIECTB, UX KOHIIEHTPAllMU. 3aBUCUMOCTb CKOPOCTH
peakuuu ot temneparypsl. [IpaBuno Bant-I'opda. 3aBUCUMOCTH CKOPOCTH peakUuu OT
IUIOINAAM  CONPUKOCHOBEHMSI BEIIECTB M HAIW4Mi KaTaimuzatopa. OOpaTHMOCTh
xumuyecknx peakuuil. HeoOpatumbie n oOpatumbie peakiuu. COCTOSIHHE XHMHUYECKOTO
paBHOBecHst it oOpaTuMbix peakiuil. [Ipunmun Jle-Ulatense. CMmemenne XUMUYECKOTO
paBHOBeCHsI OOpaTUMBIX pPEAKLUUH B XMMHUYECKOM IPOM3BOJCTBE HAa IpUMEpE CUHTE3a
amMuaka. OKucIuTeNnbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP). DOnexkrponu3z u  ero
IIpUMEHEHHE Pa3inuyHbIC MCTOYHUKH TOKAa M UX IpUMeHeHHe. CKelneT ¢ TOYKM 3PECHHUs
¢u3uueckoro moHATHA O pbuare. KpoBooOpamieHue B CBET€ THIPOAMHAMUKHU: MYJIbC,
KpoBsiHOe pAasieHue. [{uddysus, kak ocHOBa (OPMHPOBAHUSA NMEPBUYHON U BTOPUYHOHN
MOYH B IIOYKAX, a TaKKe ra3000MeHa B TKAHSAX M JIETKUX. TepMOpErysius ¢ MOMOIIBIO
KOXM IIyTEM TEIUIONPOBOJHOCTH, KOHBEKIIMH, U3JIy4YEHUS U UCIIAPEHUS BOJIBI.
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310pOBBE

M3yuyenue Bonpoca 0 CUCTEMAaTHYECKOM TI0JIOKEHUE YEJIOBEKA B MUPE KUBOTHBIX.
buonornueckas kinaccudukanus uenoneka. [IpsMoxokaeHHe M ero BIMSHHUE HA CKEJeT
yenoBeka. Pyka — opran u npoaykr tpyna. Pazsutue yeperna v roJoBHOIO MO3ra 4ejIOBEKa.
IlepBast u BTOpas CUrHaJbHBIE CUCTEMbI. bruocounmanpHas npupona uenoseka. ['eHernka
YyeJloBeKa M MeToJlbl €€ u3ydeHHs. OCHOBHbIE IMOHSATHS I€HETHKHU: HACJEICTBEHHOCTb,
U3MEHYUBOCTb, I'€H, XPOMOCOMBI, MyTaI[MH1, T€HOM, F€HOTHII, ()EHOTUII, JOMUHUPYIOILUE U
penieccuBHbIe TpU3HAKKU. ['€HOM dYenoBeka U ero pacmudposka. IIpakTnyeckoe 3HaYeHHE
W3Y4YEHHs T€HOMa 4YejaoBeKa. MeToapl M3yueHUsl N€HETHKU YEJIOBEKa: IeHEaJlOrMYeCKHi,
ONMM3HENOBBI, UUTOTCHETHYECKUi. [eHeTndyeckue (HAcIeICTBEHHbIE) 3a00JeBaHUA
4eJI0BEKA.

BBenenue B aHTpONOMETPHMIO: M3MEpPEHHE JUIMHBI M MACChl Tella, CIUPOMETpUS U
ku3HeHHass EMkocts serkux. TemioBble usmepeHus U rtemiorepanus. M3mepenue
apTEepHAIIBHOTO JaBJEHUA. | MIIEPTOHUSA W TUIIOTOHHMs. YIIBTpPa3BYKOBas AMArHOCTUKA H
Tepanus.  Onekrporepanus.  JlazepHag  Tepanus.  MarHuTHBIM =~ pe30HAaHC U
pentreHonuarnoctuka. dmooporpadus. Tomorpadus. Xumusi yemoBeka. XUMHUESCKUN
COCTaB TeJIa YeJIOBEeKa: 3JIEMEHTHI U BelllecTBa, X Kiaccudukanus u 3HayeHue. Boxa, ee
¢byukuyu. Boauelii 6anaHc B opranu3me uyenoBeka. MuHepalbHbIE BELECTBA U UX POJIb B
KHU3HEIeATEIbHOCTH OpraHu3Ma yelioBeka. 3a00JIeBaHus, CBA3aHHBIE C HEJOCTATKOM WM
M30BITKOM HEKOTOPBIX XUMUYECKUX IEMEHTOB B OPTaHHU3ME UEJIOBEKa.

Burtamunsl u ux knaccuduxanus. Mcropus oTkpbiTHs BUTaMUHOB. CyTOUYHast HOTPEOHOCTD
YyelloBeKa B BHUTAMHUHAaX M HX OCHOBHbIE (yHKIMU. ['OpMOHBI M HX KiIaccU(UKaLUSL.
HepBHags u TrTyMopallbHass peryisilid IPOLIECCOB JKU3HEACATEIBHOCTH OpraHu3Ma.
WNHcynuH, Kak TOpMOH OeNKOBON HpUpOAbl. AJpeHalauH, Kak TOPMOH aMHHOKHCIIOTHOM
npupozsl. CTepouiHble TOPMOHBI Ha NMpUMEpE MOJIOBBIX. | unep- U TUnoQyHKIUsS xKene3
BHyTpeHHeN  cekperuu. JlekapctBa. Kparkme cBegeHuss O 3apOXACHUM U
pasBuTHu (apmakosoruu. Kiaccudukanus JIeKapcTBEHHBIX CpPEACTB IO arperaTHoMy
COCTOSTHUIO: XKUJKHE (PacTBOPHI, HACTOU, OTBAPBI, MUKCTYPHbI, SMYJIbCUH, CYCIIEH3UU U Ap.),
TBep/ble (MOPOIIKH, TaOJIETKH, MHUIIOIH, Karcyibl), MITkue (Ma3u, JTUHUMEHTHI, MacThI,
ceun). Aunkamounpl. Bakiuabl. XuMHOTepaneBTUYECKUE IpernapaThl. AHTHOUOTHKHU.
Hapkornueckne mnpenaparsl. Hapkomanus u ee nocieactBus. ONTHUMAIBHBIA pPEXUM
IIPUMEHEHNS JIEKAPCTBEHHBIX MPENapaToB.

[Iponaranna 3mopoBoro oOpaza xu3HH. Duszndeckue 37A0pOBRE U €r0  KpUTEPHUH.
IIcnxnyeckoe 310pOBbE U €ro Kpurepun. HpaBCTBEHHOE 310pOBbE M €r0 KpUTEpHH. TpHu
OCHOBHBIE COCTaBJISIOIINE 370pPOBOrO 00pa3za >KU3HMU: PEXHUM IHs, MPAaBUIbHOE MUTAHUE,
¢dusnyeckas akTUBHOCTH U 3aHsTHE crTOpTOM. DaKTOPBhI, BIUSIONINE HA 3J0POBbE YeJIOBEKa:




OKpyXaroIias cpena, NpoduIaKTHYeCKas BaKIMHALWS, CTPECCHI, BPEIHBIC IPHUBBIYKH.
Ankoronusm u ero nocneAcTsus. HapkomaHus u ee mocaeaCTBUS.

®usnka Ha CiIyX0e 370pOBbsS YeIOBEKa. AHTPOIOMETPHS: W3MEPEHUE UIMHBI M MacChl
TeNa, CIUPOMETPHSI ¥ )KU3HEHHAsI €MKOCTh JIETKUX. TeruioBble M3MEPEHUS U TEIUIOTEPAIIHS.
W3mepenune aprepuanbHOrO JaBieHUS. [ MOEpTOHUS M TUNOTOHUS. YIIbTpa3ByKoBas
JMArHOCTHKA M Tepanus. JieKkrporepanus. JlazepHas tepanus. MarHUTHbIA pE30HAHC U
pentrenonuarnoctuka. dmooporpadus. Tomorpadus

CoBpeMeHHbIE MEUIIMHCKNE TEXHOIOT U

®dopmMupoBaHUEe TOHATUH O 300pOBbE YEJIOBEKAa: CUCTEMHBIM monaxon. HopmanbHas
¢busnonorust yenoeka. OcoOeHHOCTH (DYHKIIMOHHPOBAHUS JBIXATEILHONU, KPOBEHOCHON U
OpYruX cucTeM opranu3ma. Pu3MONOrHMyecKrue MOKazaTeld OpraHu3Ma 4YelloBeKa U UX
HOpMaJlbHOE 3HAa4YeHHWe. MEIUIMHCKHE TEXHOJIOTMM  JAMAarHOCTHKH  3a00JIeBaHUIA.
B03MOXXHOCTH ¥ TEPCIEKTUBBI METOJOB NPO(MUIAKTUKU, TEpallid W BOCCTAHOBICHUS
opranusMa. [Toaxo/p! K HOBBIIEHHIO 3()(HEKTUBHOCTH CUCTEMBI 3PaBOOXPAHEHUSI.
Nudexnnonnesie 3a0oneBanus U ux npoduinaktuka. MHGeKknnoHHbie 3a0071€BaHU U UX
B0o30ymuTenu. CriocoObl mepeaaun MHPEKIIMOHHBIX 3a00JIeBaHUN M COIMANIbHBIC (DaKTOPHI,
CHOCOOCTBYIOLIME UX pacrnpocTpaHeHuio. IMMyHHasi cucTeMa M HPHUHLHUIBI €€ padoThl.
OcoOenHocty (YHKIIMOHUPOBAHMSI UMMYHUTETA y pasHbIX rpymnn HaceneHus. CrocoObl
npodunakTuku  MHQEKUMOHHBbIX  3a0osieBaHuidl.  Bakumuanumsa.  HampaBieHHOCTB
MEIUIIMHCKUX TIpernaparoB st 00pbObl ¢ MHGEKIIMOHHBIMU 3a0osieBaHusAMHU. [Ipobiema
pPa3BUTHS yCTOWYMBOCTH BO30ymuTesel 3aboneBaHuil. MeXIyHapOIHBIC MPOTPAMMBI IO
O6opbOe ¢ MHMEKITMOHHBIMU 3200JICBaHUSIMH.

BBenenne B Hayky O NpaBUJIBHOM NUTaHWU. MeTabonm3M, Kak OOMEH BEIIECTBOM U
SHeprueil Ha ypoBHe opranusma. [IpuHIUNBI QYHKIMOHHPOBAHUS MHUILEBAPUTEIHHOM
cucteMbl. KauecTBO MpPOAYKTOB MHUTAHHS C TOYKH 3PEHUS SHEPreTUYECKOH IIEHHOCTU U
COJIepKaHus TMOJIE3HBIX M BPEIHBIX BEIIECTB 3HaUCHUE COATaHCUPOBAHHOTO MUTAHUS IS
noJIep>kaHus 3710poBbs. [lumieBbie 100aBKH: MOJNE3HBIE CBOWCTBA M MOOOYHBIE 3(PHEKTHI
UX HCIO0JIb30BaHUs. JIMeThl 1 0COOEHHOCTH X MPUMEHEHHUSI.
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COBpeMeHHOC CCTCCTBO3HAHUC Ha cny>1<6e YCJIOBCKA.

BBeneHue B OHATHS O HAHOTEXHOJIOTUSAX U UX IPUMEHEHHUE. 3aKOHbBI COXPAHEHUS MacChl U
sHepruu. [IpakTuyeckoe NpUMEHEHNE 3aKOHOB coXpaHeHHs. Buasl sHeprun. CBsi3p Macchl
U DHEPruu. DJIEKTPOMATrHETHU3M M 3aKOHbl COXPAHEHUs DJIEKTPOIHEPrHs U CIocoObl ee
nosyueHus [lomyuenne  21n€KTpUYECKOro TOKa € IIOMOLIBKO  3JIEKTPOreHepaTopa.
Herpanuuumonnast sHepretuka. TemyioBble U THAPOIIEKTPOCTAHIMH. PaamnoakTUBHOCTS.
SAnepuele peakuuu. JleneHne aroMHOro sjapa: NPOTOHBI, HEUTPOHBI. PannounsoronHble
tepmoaniekTpuueckue reHepatopel (PUTEI'w), npunmun wux pelictBus. OOnactu
INPUMEHEHHsS AaTOMHOM DJHEpPreTUKH. JSlnepHas DJHEpreTMka M IEpPCIEKTHUBBI €€
UCIIOJIb30BaHUs. DJHepronorpedieHue | 3HEProdPQGEeKTUBHOCTb. IJIEMEHTApPHBI JIU
sneMeHTapHble yacTulbl? IloHsTHEe O ¢u3uke BbICOKMX 3Hepruil. PyHIamMeHTalbHbIE
YaCTULBL: JIENTOHBl U KBapku. PoToHBI. b0o30HBI. AHTHYacTHMLBI. bONBIIONW agpPOHHBIN
KoJaiiiep. MOHTaX M YCTaHOBKa OOJBIIOrO aApOHHOro Kojainepa. Ilpuniun
nercteus  koinainepa.  IIpomcxoxnenme wmaccel. bo3on Xwurrca. [Ipoucxoxnenue
Bcenennoit. Antumup HarpeBarenbHble M OCBETHTENbHblE NpUOOpBL. PasHOBHAHOCTH
JaMIl: HaKaJlUBaHUS, TaJOreHHbIE, JIIOMUHECLUEHTHBIE, CBETOAMOJHbIE. MUKPOBOIHOBAS
neus (CBY-neus) u npuHIum ee paboThl. JKUIKOKPUCTAIUIMYECKHE SKPaHbl U TUCIIEH, UX
YCTPOMCTBO. DJNEKTPOHHBIA TepMoMeTp. JlomarmHue poOOTHI. TPHUHITUNBI WX PaOOTHI.
Paguonepenarunku u paguonpueMHUKU. llpuHnunuanbHOE YCTpPONCTBO TENEBH30pa U
teneBuaeHnsa. CyTHUKOBas M COTOBas CBsA3b. CTPYKTYpHpOBaHHE MaTEpUAIBLHOTO MUpPa U
€ro M3yueHHe CIEeUUAIbHBIMU pa3fenamMu ¢(u3ukd. HaHodacTHIBI B JKUBOW M HEXUBOU
NPUPOJIE: pa3Mephl, TUIIBI CTPYKTYpbl, (GYHKIHMOHAIbHAs 3HAUYUMOCTb. OCOOEHHOCTH
¢u3nUecKuX U XMMHYECKUX CBOMCTB HaHowacTull. [IpogoBonscTBeHHas nmpobieMa U MyTu
ee pemeHus. ['eorpadus romoga u ero nmpuunHbl. OCHOBHBIE HANpaBJIEHUS B pEIICHUH
[1po10BOTBCTBEHHOM TTPOOIEMBI:

- HCIIONB30BaHME XMMMYECKHX BeIIECTB (yIOOpEHUs, peryisTopsl pocTpa, (HepOMOHBI,
NECTHUIIH/IbI, PETIeJUICHTBI);

- CO3JJaHME  HUCKYCCTBEHHBIX INPOAYKTOB  NIUTaHMs; -  METOABl  CO3JaHMs




BBICOKOITPOU3BOIUTENILHBIX COPTOB PACTCHHUH U TTOPO]T ’KUBOTHBIX.

OcHOBBI OMOTEXHOJIOTHH

BBenenue TOHATHS ~OWOTEXHOJIOTHMH, Kak MPOU3BOAUTENBHONW CHIIBI  OOINECTBa,
UCIIOJNIB3YIONIEH JKMBBIE OpPraHU3MblI U OMOJOTMYECKHE MPOIECChl B MPOU3BOJACTBE. Tpu
dTama CTAHOBJICHHWS W Pa3BUTHs OWTEXHOJOTMH: paHHSA, HOBas MW HOBEHIIas.
TpagunuonHass OMOTEXHOJOTHS: TPOU3BOACTBO MPOAYKTOB MUTaHUs, IepepaboTka
0oTx0/10B. MonekymnsipHass ouorexHonorus. CTpykrypa U (QyHKIHS HYKICUHOBBIX KHCIOT.
Cunre3 Oenka. Knerounas unxenepusi. ['ennas tepanus. [IpuMenenue OGMOTEXHOIOTHH B
3paBOOXPAHEHHUH, CEIILCKOM XO3sIiiCTBE M OXpaHe OKpyKarolled cpensl. | eHHas
uHxkeHepus. ['eHHOMOIUGUIMPOBAHHBIE OPraHW3Mbl W TPACHCTEHHBIE IPOJIYKTHI.
Kiterounas unxxenepus. Kilonnposanue.

OMOpHOHaNbHBIE M CTBOJIOBbIE KJIETKU. bHOJoOrmueckass HWHXKEHEpUs, KaK METO]
UCTIOJIb30BaHUSI MHKPOOPTraHM3MOB B  KayecTBE OMOpPEaKTOPOB Uil  MOJYYCHHUs
MPOMBINIICHHON MpoayKuud. OCHOBHBIE HaIlpaBlIEHUs UCHOJIb30BaHUS (epMEHTATUBHBIX
nporeccoB. MMMoOmnu3oBaHHbie  (QepMeHTB. MUpPOBOM  PBHIHOK  OMOTEXHOJOTHH.
[lepcrieKTHBBI Pa3BUTHUSI POCCHIICKOTO CErMEHTa

4 DOopMBbI IBUKEHHS MATEPUU.
Yuennueckas koH(epeHius: EcTecTBO3HaHME M HMCKYCCTBO. 30JIOTO€ CEUEHHE M €ro
HCIIOIb30BaHHE B MPOU3BEICHUSIX ApPXUTEKTYPBHI, JKHBOITHCH, CKYJIBITYPHI.

[TocnenoBarensHocTh duOOHAYUM, €€ MPUMEHEHHWE B MCKycCTBe. PacmpocTpaHeHHOCTh
mpaBUJia 30JI0TOTO CEUEHHUS U TocjenoBaTeNbHOCTH (PUOOHAUYYM B KHBOW MPUPO/IE.
buonuka u apxurekrypa. B3auMONnpoOHUKHOBEHUE €CTECTBO3HAHUS U UCKYCCTBA.

Bxman poccuiickux yueneix B (opmupoBanne EHKM. CoBpeMeHHBIE OTKpPBITHS
poccuiickux y4yeHbix. [lonBegenrne uToros

Ipunoocenue

YuyeOHO-MeTOANYECKOE 00ecTieyeHne

1. EcrectBo3nanue. 10 knacc. YueOnuk. ba3ossiii ypoens (aBrop O. C. I'abpuensn, U.I'. Octpoymos,
H.C. Ilypsiuesa, C.A. Cnaakos, B.. CuBornazos). — M.: [Ipoda .
2. EctectBo3nanue. 10 knace. Metoanueckoe nocoobue (aBropsl O. C. I'abpuensu, C.A. Cnagkos).
3. EcrectBo3znanue. 11 knacc. YueOnuk. bazossiii yposens (aBrop O. C. I'abpuensn, U.I. Octpoymos,
H.C. Ilypemuesa, C.A. Cnankos, B.W. CuBornazon). — M.: [lpoda
[TopTpeTsl y4eHBIX-€CTECTBOUCIIBITATENEH, BUACO(PArMEHTHI 110 UCTOPHUH BO3HUKHOBEHHUS M PA3BUTHS
bu3uKU, XUMUU U OMOJIOTHH

YuyeOHO-npakTHUYeCKOe U Y4eOHO-/1a00paTOpHOE 000py/I0BaHHE
PaznaTounbiii MaTepuanm JuIs  OpaKTHYECKUX U JAOOpaTOpHBIX paboT, yueOHO-TabopaTopHOE
obopynoBaHue
Meouapecypcul
DIEKTPOHHOE MPUIIOKEHHUE K YUCOHKaM



