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IHosicuuTenLHAA 3aIUCKA.

PabGouas mporpaMmma 1o XuMHM 0a30BOrO ypOBHS MpeIMETHOW obOiactu
€CTECTBEHHO-Hay4Hble npeaMeTsl 1yt 10-11 knacca coctaBiieHa Ha OCHOBE:

1. ®denepanbHOrO rocy1apCTBEHHOIO 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOTO
obmiero o0Opa3oBaHUs, YTBEPXKJICHHOro mpukazoM MwuHoOHayku Poccum Nel897 or
17.12.2010 .

2. OcHoOBHOI1 00pa3oBaTebHOM MPOTrpaMMbl OCHOBHOTO 0O0IIEero o0pa3zoBaHus
MBOY «I'umHuazus Nedy r.bpsiHcka.

3. YueOnoro miana MBOY «I'mmuasust Nedy r.bpsincka na 2022-2023 yueOHblit
TOJI.

4.  Asropckoii mporpammbl O.C. Tabpuensna (I'abpuensu O.C. Pabounue
nporpammbl. EctectBo3nanume. 10-11 kmaccer: yueGHO-MeTonmmueckoe mocooue / O.C.
["a6puensn, C.A. Cnaakos. — 2-e u3., crepeoturt. — M.: [lpoda, 2014. — 110, [2] c.).

PaGouas mporpamma Kypca XuMHuu pa3zpadoTaHa K yueOHUKaM aBTOPOB:

EcrectBo3nanue. 10 knacc. YueOHuk. ba3zoBeiii ypoBens (aBtop O. C. ['aOpuensH,
N.I'. Octpoymos, H.C. Ilypeimena, C.A. CnaakoB, B.. CuBornaszor). — M.: JIlpoda,
2014.,

EcrectBo3nanue. 11 kmacc. YueOHuk. ba3zoBeiii ypoBens (aBtop O. C. ['aOpuensiH,
N.I". Octpoymos, H.C. IlypsimieBa, C.A. Cnankos, B.1. CuBormnazos). — M.: Ipoda, 2014.

[IpencraBnennsiii YMK BbIOpaH, moToMy 4TO cOOTBETCTBYET TpeboaHusim OI'OC
OOIl OOO u BHeceH B (enepaiabHbId IMEPEUYCHh YYCOHHMKOB, PEKOMEHJIOBAHHBIX K
MCIOJIb30BAHUIO MIPH pean3ai 00pa30BaTENbHBIX TPOTPAMM.

OcHoBHasi neJib yueOHOTO MpeIMeTa:

= CO3JIJaHHE OCHOB LIEJIOCTHOM HayYHOM KapTUHBI MUPA;

. dbopMHUpOBaHWE  TOHUMAHWS  B3aUMOCBS3M W B3aUMO3aBHUCHUMOCTH
€CTECTBEHHbIX HAyK; BIIMSHHUS €CTECTBEHHBIX HAyK Ha OKpPYKAaIIyl Ccpeny,
HKOHOMUYECKYI0, TEXHOJOTHYECKYI0, COLMAIbHYI0 U ATHUECKYIO Cepbl NeATeIbHOCTH
YeJI0BEKa;

= CO3JaHUE YCJIOBUM [UJIi pa3BUTUSA HABBIKOB Y4E€OHOM, TMPOEKTHO -
UCCJIEIOBATENILCKOM, TBOPYECKOM  JEATENbHOCTH, MOTHUBALMM  OOydYaroumxcs K
CaMOpPa3BUTHIO;

. dbopMUpOBaHHE YMEHHUW AaHAIW3UPOBAaTh, OILIGHWBATh, TMPOBEPATH Ha
JIOCTOBEPHOCTH M 0000111aTh HAYy4YHY10 HH(POPMAIIHIO;
. MOJlyYeHUE HABBIKOB O€30MacHOi paboThl BO BpeMs MPOEKTHO -

HCCJIEIOBATENIbCKOM W JKCIEPUMEHTAIbHON  ACSITeNbHOCTH, TMPU  HCIOJB30BaHUU
nabopaTopHOTO 000PYIOBAHUS.

3agauu yueGHOrO mpeamMera:

= OCBOEHHE 3HAHMM O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHE MHUpa U
METOJIaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HaubOojee BaXHBIMU HUICIMU U
JOCTHKCHUSIMH  €CTECTBO3HAHMSI, OKA3aBIIUMHU OMNpENEIoNiee BIUSHUE Ha Hallld
NPECTABICHUS O MPUPOJIC, HA Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

. OBJIaJICHNE YMEHHUSMHU TPUMEHATH IOJIyYCHHbIC 3HAHUS s OOBSICHEHHS
OKpY)KaIOIINX SIBJICHUN, WCTOJIH30BAHUS M KPUTUYECKOW OIEHKH €CTECTBEHHOHAYYHOU
UHpOpMAIUH, UII OCO3HAHHOTO OMpEeNIeHUs] COOCTBEHHON MO3UIIMU 10 OTHOIIEHHUIO K
o0cyK1aeMbIM B OOIIIECTBE MPOOIeMaM HAyKH;



= NPUMEHEHUE €CTECTBEHHOHAyYHBIX 3HAHUN B MOBCEAHEBHON KU3HMU MJis
oOecrieueHusi 0E30MACHOCTU  >KU3HEHCATENbHOCTH, OXpPaHbl  370POBbS,  3aLIUTHI
OKPYXKarOIIEH CPEIbL.

INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA YYEBHOI'O ITPEJIMETA

JlaHHBIIM pegMeT MO3BOJISIET IOCTUTATh CIAEAYIONINX PE3YJIbTATOB:

Juunocmmuoix:

= 8 YEHHOCMHO-OPUEHMAYUOHHOU c@epe - BOCIIUTAHHWE YYyBCTBA TOPJIOCTH 32
pPOCCHIICKHE €CTECTBEHHbIE HAYKHU;

. 8 mpyoosoi cgepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JanbHEHIICH
o0pa3oBaTeNbHON U MPOdhecCHOHABHON TPAaeKTOPHUH;

= B NO3HABAMENbHOU (KOZHUMUBHOU, UHMELIEKMYAIbHOU) chepe - YMEHHE
YIIPABIATh CBOEH NTO3HABATEIBHON AEATEIBHOCTBIO.

Memanpeomemmuoix:

. OBJIAJICHUEC YMEHUSMH W HaBBIKAMHU PA3JHYHBIX BHUIOB IO3HABATEIHHOU
JEeSATEeIbHOCTH, MPUMEHEHHUSI OCHOBHBIX METOJIOB MO3HAHUS (CUCTEMHO-UH(POPMALIMOHHBIN
aHaiu3, MOJCJMUPOBAHUE) JUIsl HM3YYEHHUS  PaA3JIMYHBIX CTOPOH  OKPYXKAIOILIEro
€CTECTBEHHOI'0 MUPA;

= OBJIAJICHUE OCHOBHBIMH UHTEJIEKTYaJIbHBIMU onepalusIMu:
(dbopMynupoBaHUe TUIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHUE, 0000IIEHHE, CUCTEMATU3ALIMS,
BBISIBJIEHUE IPUUUHHO-CJIE/ICTBEHHBIX CBSI3€H, MOMCK aHAJIOTOB;

. dbopMHpOBaHHE YMEHHM TeHEpUpOBaTh HJIEU M ONpPEAesiTh CPEJNCTBA,
HEOOXOAMMBIC TSl KX PeaTh3alIiy;
= (dhopMHUpOBaHNE YMEHHI ONPEICIATh IEIH W 3aJa4M JCSITSIHbHOCTH, a TAaKKe

BBIOMpATh CPEACTBA pealM3aliy STUX LEeNed U MPUMEHATh Ha MPaKTHUKE; (OPMUPOBAHUE
YMEHHMM MCHOJIb30BATHh PA3JIMYHBIE HWCTOYHUKHU JUIA TOJYyYEHHUS €CTECTBEHHO-HAYyYHOU
uH(GOpPMaILMU U TOHUMAHUS

. 3aBHCHUMOCTH OT COJAEpKaHHUA U (POpPMBI MpEACTaBICHHOW WHGOPMALUU U
LeJIEN ajpecara.

Ilpeomemmnuix:

Buvinycknuxk na 6a3060m ypogne Hayuumcsi:

. JEMOHCTPUPOBaTh HA IPUMEPAX pOJIb €CTECTBO3HAHUS B Pa3BUTUU
4eJI0BEYECKON IUBUIIM3ALIHY;

. BBIJIEJISAITh IEPCOHANBHBIN BKJIAJ] BEJIMKUX YUYEHBIX B COBPEMEHHOE COCTOSTHUE
€CTECTBEHHBIX HaYK;

. IrPaMOTHO IMPUMEHATH €CTECTBEHHO-HAYUHYIO0 TEPMUHOJIOTHIO MPU OMHUCAHUU
SABJICHUN OKPYKaIOLIEro MUpa;

. O00OCHOBaHHO TMPHUMEHATh MNPHOOPHI ISl HW3MEpPEeHUusT H HaOIIoeHus,

UCTIONB3YS ONMHUCAHUE WM MPEIUIOKECHHBIA aJITOPUTM DKCIIEPUMEHTA C LEJIbI0 IMOTyIeHUS
3HaHUN 00 00BEKTE U3YyUCHUS;

. BBISIBIIAT XapaKTep SBJICHUWA B OKPYXKAWOIIEH cpene, MOHUMATh CMBICH
HaOJIF0JJaeMBIX MPOIIECCOB, OCHOBBIBASCh HA €CTECTBEHHO-HAYYHOM 3HAHHU;

. MCTIONIb30BATh ISl OMIMCAHMS XapaKTepa MPOTEKaHUs MPOIEeCCOB PpU3HYECKHe
BEJIMYMHBI ¥ IEMOHCTPUPOBATh B3aUMOCBSI3b MKy HUMU,

. OCYIIECTBJIATh MOJCIUPOBAHNE MNPOTEKAHHUS HAOIIOAAEMBIX IIPOLECCOB C
Y4ETOM I'paHHIl TIPUMEHUMOCTH UCTIOJIb3YEMbIX MOJICIICH;



= KPUTUYECKUA OLIEHUBAaTh, MHTEPHPETUPOBATH U OOCYX JaTh HH(MOpMAIUIO,
comepxairytocsi B coobmenusix CMMU, pecypcax HWHTepHeTa, HAyYHO-TIOMYJISIPHBIX
CTaThIX C TOUKHU 3PEHHS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH; JIeJIaTh BBIBOAbI HA OCHOBE
JUTEPATYPHBIX JAHHBIX;

. NPUHUMATh APTYMEHTHUPOBAaHHBIE pEUICHUS B OTHOLICHUH NPUMEHEHUS
pa3zHOOOPa3HBIX TEXHOJIOTUH B MPOPECCHOHATBHON ACSITEILHOCTU U B OBITY;

. U3BJIEKATh W3 ONHUCAHMS MAIllMH, NMPUOOPOB U TEXHUYECKUX YCTPOMCTB
HEOOXOUMBIEC XapaKTEPUCTHKH JJIs1 KOPPEKTHOTO UX MCTOIb30BaHUS;

. OOBSICHATH MPUHIUIIBI, TIOJIO’KEHHBIE B OCHOBY pabOThI MPUOOPOB;

. OpPTraHU30BBIBATH CBOIO JIEATEIBHOCTh C YYETOM NPUHIMIIOB YCTOMYUBOTO

pa3BUTUSL CHUCTEMBl «IIPUPOAA—OOLIECTBO—YEIOBEK» (OCHOBBIBAACh HA 3HAHUSAX O
npoueccax MnepeHoca U TpaHcGopMaluy BEIIECTB U 3HEPTUN B KOCHCTEME, Pa3BUTUHU U
(yHKIMOHUpPOBaHMM OuOchepsl; O CTPYKType MNONYyJsILMM M BUAA, aJanTalusix
OpPraHMU3MOB K cpejie OOMTaHHsA, CBOMCTBAX HKOJIOTMUYECKUX (PAKTOPOB; PyKOBOJCTBYSCh
OPUHLKIIAMU ~ pecypcocOepexeruss M 0e30IacHOro IMPUMEHEHMs MaTepuajlioB U
TEXHOJIOTHIA; COXPaHssi OMOJIOTHYECKOE pa3HOOOpasue);

. 00OCHOBBIBAaTh NPAKTHMYECKOE HCIOIb30BAaHUE BEIIECTB M MX PEAKIHA B
MPOMBIIIJICHHOCTH U B OBITY; OOBICHATH pPOJb OINPEACIECHHBIX KIACCOB BEIIECTB B
3arpsi3HEHUH OKPY KaroUIel Cpeibl;

. JEeICTBOBATh B pamMKax MpPaBWJ TEXHUKH O€30MacCHOCTH U B COOTBETCTBUH C
MHCTPYKUUSMU [0 TPUMEHEHHUIO JIeKapCTB, CPEICTB OBITOBOM XUMHUH, OBITOBBIX
AJIEKTPUYECKUX MPUOOPOB, CIIOXKHBIX MEXAaHU3MOB, I[OHMMAasi E€CTECTBEHHO-HAy4YHbIE
OCHOBBI CO3JJaHUsI IPEANUCAHU;

. (dbopMupoBaThH COOCTBEHHYIO CTpPaTETHIO 3JI0pPOBBECOEPETAIOIIETO
(paBHOBECHOT0) MUTAHUS C YYETOM OMOJIOIMYECKON LENeco00pasHOCTH, POJIM BELIECTB B
OUTAHUU U )KU3HEEITEIbHOCTHU )KUBBIX OPraHU3MOB;

. OOBSICHAThP MEXAHU3M BIMSHHUS Ha KUBbIE OPraHU3MBbl AJIEKTPOMArHUTHBIX
BOJIH M pAJUOAKTUBHOIO M3JIy4E€HHUs, a TakkKe JEHCTBUS aJKOTOJIsl, HHUKOTHHA,
HAapKOTUYECKUX, MYTareHHbIX, TEPAaTOr€HHbIX BEUIECTB Ha 370pPOBbE OpraHu3Ma H
3apOJABILIEBOE PA3BUTHUE;

. BBIOMpATh CTPATETUIO MOBEACHUSA B OBITOBBIX M UPE3BBIYAMHBIX CHUTYAIMSIX,
OCHOBBIBASICh Ha MOHMMAHUU BIUSHUS HA OpPraHU3M 4YeJOBeKa (PU3NYECKUX, XUMHUECKUX
1 OMOIOTHYeCKUX (PaKTOPOB;

. OCO3HAaHHO JIEMCTBOBaTh B CHUTyaluMu BbIOOpa MNPOAYKTAa WIH YCIYTH,
IPUMEHSS €CTECTBEHHO-HAyUHbIE KOMIIETEHIIUH.

Buvinycknux na 6a30680m ypogne noiyuunm 603MONCHOCHb HAYUUNBCAL:

. BBIIOJIHATh CAMOCTOSITENIBHBIE JKCIIEPUMEHTHI, PACKPBIBAIOIIME TTOHUMAHHUE
OCHOBHBIX €CTECTBEHHO-HAYUYHBIX MOHATUN U 3aKOHOB, COOJItO/as IpaBuiia O€30macHON
paboThl; MPEACTABNIATH IOJYyYEHHbIE pe3yibTaTbl B TaOIMYHOM, TIpaduyeckol win
TEKCTOBOM (popMme; 1enaTh BHIBO/IBI HA OCHOBE MOJIyYE€HHBIX U JINTEPATYPHBIX JaHHbIX;

. OCYIIECTBIISITh CAMOCTOSITENIbHBIM y4E€OHBIM NPOEKT WIM HCCIIEIOBAaHUE B
00JacTh €CTECTBO3HAHMSI, BKIIOYAIOIINUN OMpEAeNICHUE TeMbl, TOCTAaHOBKY LIEJU U 3ajad,
BBIJIBMKEHUE TUIIOTE3bl W MyTEHd €€ HKCIEPUMEHTAJbHOW NPOBEPKH, IPOBEACHHE
DKCIIEPUMEHTA, AaHAJIU3 €ro pe3yJbTaTOB C YYETOM [OTPEIHOCTH HW3MEPEHHS,
(dbopMynrupoBaHH€e BHIBOJIOB U MPECTABICHNE TOTOBOIO HH(OPMALIMOHHOTO MPOIYKTa;



= 0o0CyX/aTh CYIIECTBYIOIIME JIOKAIbHBIE M PErHOHANbHBbIE MPOOJIEMBI
(9K0JIOrMYECKHUE, SHEPTETUUECKUE, CHIPHEBBIE U T.11.);

= 00OCHOBBIBATh B IUCKYCCHUH BO3MOKHBIE ITyTH MX PEIICHUS, OCHOBBIBASICh HA
€CTECTBEHHO-HAYYHBIX 3HAHUAX;
= HAaXOJUTh B3aUMOCBSI3U MEXIY CTPYKTYpOH U (YHKUMEH, NPUYUHOU U

CJIeICTBHEM, Teopuel U (pakTaMu TpH aHaIU3e MPOOJIEMHBIX CHTyalluid U 0OOCHOBAaHHUH
MIPUHUMAEMBIX PEIIEHUA Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHWUM; ITOKA3bIBaTh
B3aUMOCBSI3b MEXTy OOJIACTSIMU €CTECTBEHHBIX HAYK.

Conepxkanue kypca. 10 kinacc. ba3oBblii ypoBeHb

Tema 1. BBenenue (4 4)

BBenenue B ecrectBozHanue. llpuponma-cpena oOuTaHMs M HCTOYHHK KU3HU
4yenoBeKa. B3anMOOTHONIEHMs YeNnoBeKa W IPUPOABI, MX AuanekTtuka. [Ipupoma —
HMCTOYHUK TBOPUYECKOTO BIOXHOBEHHUS JIESTENEH UCKYCCTBA.

EctecTBO3HaHMe — eIWHCTBO HayK O mpupoje. Marepus u  GopMmbl  ee
CyliecTBOBaHMs. /nanekTuka ecrectBoO3HaHUsA. OCHOBHBIE 3Tambl €ro pa3Butus. llonstue
0 €CTECTBO3HAHUU, KAK CUCTEME HAYYHBIX 3HAHUN O PUPO/IE.

Jemoncmpayuu. BuneopparMeHTbl (MOJII  CEIBCKOXO3SMCTBEHHBIX  YTOJHM,
Kapbephl s JOOBIYM  YIJISL W PYJbl, METATypruyeckue KOMOWHATBI, Ta30- H
HedrenpoBoabl, haotwium, I'IC, TOL[ u ADC, nocaeacTBUs 3eMIICTPACCHUN U IyHAMU,
MCYE3HYBIINE BUJbl PACTEHUIN U KUBOTHBIX ); PENPOAYKIIUU KAPTUH BEIIMKHUX XYJI0KHUKOB
¢ nedzaxxkamu u Apyrumu oobektamu npupoasl (IIumkuna, JleBurana, AiBa30BCKOrO,
KOona wu g1p.); My3bIKanbHBIE (PArMEHTBI, TOCBSIICHHBIC SBICHUSM TPUPOJIBI
(HaiixoBckuii, Cen-Canc, betxoBeH u ap.).

[TopTpeTsl  y4EeHBIX-ECTECTBOMCHBITATENCH, BHACOPpPArMEHTHI 1O  HCTOPUU
BO3HHKHOBEHUS U Pa3BUTHsI (PU3UKHU, XUMHUHA U OMOJIOTHH.

Tema 2. EcTecTBO3HAHME U MeTO/IbI MO3HAHUA Mupa (16 1)

Bzaumoceaszv mesxncoy naykoit u mexnonozuamu. VIctopust n3ydeHus: IpUPOIBI.
IIporpecc B €CTECTBEHHBIX HAYKaX M €r0 BKJIaJ B pa3BUTUE HUBWIN3AUUA. MeTO bl
HAY4YHOT'O MMO3HAHUS U UX COCTABJIAIONINE: HAOII0IeHUE, U3MEPEHHE, IKCIIEPUMEHT,
MOJENUPOBAHUE, TUINIOTE3a, BBIBOJ, IOCTPOECHHUE TeOpUr. POpMBI MO3HAHUS: HAYYHOE U
HeHay4yHoe. J[Ba ypOBHSI HAyYHOTO NMO3HAHUA: SMIIUPUYECKUN (4yBCTBEHHBIHN, ONBITHBINA) U
TEOPEeTHUECKUI (palmoHainbHbIN). MoieTupoBaHre Ha TEOPETUYECKOM YPOBHE MO3HAHUS
U TUIBI MOZIeNIeH (uaeanbHasi, aHaJIoTHsl, MaTeMaTrueckasi). Pojb MbICIIEGHHOTO
AKCIIEPUMEHTA U MAaTEMATUYECKOTO MOJEINPOBAHUS B CTAHOBJIEHUHU U PA3BUTUU
€CTECTBEHHBIX HayK. OyH/IaMEHTAJIbHbBIE IOHITHUS €CTECTBO3HAHUS.

A3vik ecmecmeo3nanua. buonozusa. bnonorndeckas CUCTEMATHKA U €€ BaKHEUINE
TakcOHbl. buHOMUHanbHass HoMeHknaTypa. llonstue Bupa. CucremaTuka >KUBOTHBIX.
[lonstue mnoponabl. Cucrematuka pacrenuil. Ilonstue copra. buonornueckas
HOMEHKJIATypa — OCHOBa TNPO(EeCCHOHATBHON AesTenbHOCTU. Xumus. TpuBHATbHBIC
Ha3BaHus. PannonanbHas HoMeHkIaTypa. MexnyHnapoaHas HomeHkiatypa MIOITAK.

XUMHUECKHE OJJIEMEHThl M TMPOUCXOXKJeHHe uX HaszBaHuil. Krnaccudukanus
HEOPTraHWYECKUX BEHIECTB (OKCHbI, KHUCJIOTHI, OCHOBAaHUS, COJIM) W TPHUHIIMIIBI
oOpa3oBanus ux Ha3BaHUU. Pusuxa. EnuHuibl uamMmepenus puanyeckux BeJuyuH Ha Pycu.
Enununel  u3mepeHuss  (U3MUECKMX BEIMYMH B HEKOTOPHIX JIDYTMX  CTpaHax.



MexayHapoaHasi cucteMa euHull u3Mepenust gpusnyeckux BeauuuH — CU. OcHOBHbIE U
IPOU3BOIHBIE €AMHUIIBI U3MEpeHUs Gpuznueckux BennuuH CU.

Ecmecmeennonayunvie nomamus, 3aKoHvl u meopuu. ECTEeCTBEHHOHAYYHBIE
noustus. KoHKpeTHble U aOCTpakTHbIE €CTECTBEHHOHAy4YHbIE TOHATHSA.  3aKOHBI
ecTecTBO3HaHHsA.  EcrecTBeHHOHayuHble  Teopud.  OnucarenabHble  TEOPHUH U
o0BsicHUTENbHBIE Teopuu. [IporHo3upyromias pojib €CTeCTBEHHOHAYYHbBIX TEOPUH.

Ecmecmeennonayunaa kapmuna mupa. KapTuHbl MUpa: peluruo3Has, ObITOBas,
XynoxecTBeHHas. Ecmemceennonayunas kapmuna mupa (EHKM). Isomonus EHKM u
€€ JTalbl: apUCTOTEIEBCKUN, HBIOTOHOBCKHMM, dWHINTEWHOBCKAs peBoronus. IIpuHumnmsl
NO3HAHUS B €CTECTBO3HAHMM: COOTBETCTBHUS, JONOJHUTEIBHOCTH, IPUYUHHOCTH,
CUMMETPHH.

Muput, 6 Komopwvix mol yHcueem. IIpuMepbl cUCTEMAaTU3alMK U HATJIATHOTO
IPEACTABICHUS] HAYYHOT'O 3HAHMS: TPOCTPAHCTBEHHO-BPEMEHHBIE XAPAKTEPUCTUKHU
(HAaHOMHP U MUKPOMUP, MAKPOMHUP, MEramup). I'paHUIIbl MUPOB U YCIIOBHOCTh 3THX
rpaHul. Ponb Hay4YHBIX JOCTH)KEHUIN B CO3IAHUU HOBBIX TEXHOJOTHI. DBOIIOLIMS
TexHoJIoruid. [Ipubops! 1715 N3y4eHus: MUPOB, UX IBOJIIOLMS OT CBETOBOI'O MUKPOCKOIIA
P.I'yka 10 ckaHupyromero TyHHeIbHOro Mukpockomna (CTM) u aToMHO-CHIIOBOTO
Mukpockona (ACM). MoiekyJisipHOE paclio3HaBaHUE U €T0 POJib B MPUPOAE U )KU3HU
yenoBeka. KommbioTeps! Oyaymiero.

Hemoncmpayuu. Tloptpersl yueHbIX- ectecTBoucnbiTarened (I'. Tamunes, /.
Menneneea, I'. Mennens, H. bekeroBa, M. ®apanes), pa3nuuHble MaTepuabHbIC
¢usnueckue (nekTpodopHass MallMHA - MOJENb MOJHUHU, KPUCTANIMYECKHE PEUIeTKU
pa3NMYHBIX THUIOB), OuWoNOrMYeckue (MyJISKM 1BETOB, OpPraHOB Tejla YeJoBeKa),
reorpaduueckue (rio0yc, KaprTa, TeJUTypui),

XUMHUYECKUe (IIapoCTep)KHEBbIE M OOBEMHBIE MOJEIM MOJEKYI Pa3IMYHBIX
BemecTB). Cnaiiapl ¢ MojaensiMu cTpoeHust atoma TomcoHna u Pesepdopra.

OTHOCHUTENILHOCTh TMOHATUS MYCTOTHl. Pa3znuuHbie (u3nUeckue, XUMUYECKUE H
ouosiormyeckne Mozaenu. Iloptpetst  Apuctotens, K. Jlunnes, Y. JlapBuHna;
BUJCO(PpPAarMEeHThl C TaKCOHAMU B OOTaHMKE W 300JI0TUM WU TMPUMEPHl CHUCTEMATHKU
OTIENBHBIX pACTEeHWH W JKUBOTHBIX. TaOmwia, cnaiig winm  BUAeodparMeHt
«Homenknatypa MIOITAKY; Tabnuiel uau cnaifipl ¢ aHUMAIUSMH 0 OOLIUM MPUHIIUTIAM
oOpa3oBaHMsI Ha3BAHWKM BAKHEHININX KIACCOB HEOPTAHWYECKUX COCIUHECHHA — OKCHJIOB,
KHUCIIOT, OCHOBAHUS, COJIEH, - U UX KIacCU(PUKAIIH.

[Toptpetst Oma, Kynona, HeroToHa, DWHIMTEHHA W ap.; TaOIUIBI OCHOBHBIX U
npousBoaHbix enunul; CH; nuHamuuyeckue BUACOPPArMEHTHI, WUIIOCTPUPYIOLIKE
Ba)KHEUIINE MOHATUA GU3UKY MPUMEHHUTENILHO K TeME YpOKa; cilaila win BuaeopparMeHt
«Crapopycckue eAUMHUIbI U3MEPEHHS] HEKOTOPBIX (DU3MYECKUX BEIMYMHY». TaOnuiml u
BUJICOPPArMEeHThl, WUIIOCTPUPYIOIIUE Ba)KHEWIIME TIOHSTHS, 3aKOHbI U TEOpUHU
€CTECTBEHHOHAYUYHBbIX JUCLIMIUIMH IO KypCy OCHOBHOM mIKoJbl. BuueodparmeHTsl u
Claipl MO SBOJIIOLMU MUKPOCKOMOB.

Jlabopamopmuvie onvimul. 1. TlocTpoeHne pPaBHOCTOPOHHUX TPEYTOJIBHUKOB U3
CIOMYEK Ha IJIOCKOCTH M B IpocTpaHcTBe. 2. MinmtocTpainust NpuHLOKIIA COOTBETCTBHS. 3.
MopenvpoBanue NpUHIUIIA PabOTHl CKAHUPYIOMIETO MHUKpOckoma. 4. Jloka3aTenbCcTBO
0enKoBOI MpUpPOIbl (HEPMEHTOB.

Ilpakmuueckas  paboma  Nel. DOMmnupuyeckoe TO3HAaHHE B  H3YYCHHUHU
€CTECTBO3HAHMSI.



Ilpakxmuueckass paboma Ne2. IloctpoeHue NPOCTPAHCTBEHHBIX  MOjECH
HEOPTaHUYECKUX U OPTaHUYECKUX COEAUHEHNN B COMIOCTABJIEHUH C UX CBOMCTBAMHU.

IIpakxmuueckas paboma Ne3. Habmonenue 3a ropsiiei cCBedoi

Ipaxmuueckas paboma No4. HabnroneHue 3a M3MEHEHHEM TeMIeEpaTyphl JbAa U
€ro COCTOSIHHEM MPU HarpeBaHUU

Tema 3. Meramup. OcBoeHre KOCMOCA U €r0 PoJib B )KU3HM YesioBedecTBa (9 1)

XpOHONOTHA AaCTPOHOMUYECKUX IPEICTABICHUN W OTKPBITHM: I'€OLIEHTPUYECKAs
CUCTEMA MHUPA; aHTPOIOLEHTPUYECKAsI CUCTEMA MUPA; TEIMOLIEHTPUYECKAsl CUCTEMA MUPA.
ActpoHoMmbl 16-19 B.B. M MX BKJIaJ B pa3BUTHE NpeACTaBiIeHU 0 Beenennoil. Beenennas:
meopusi 803HUKHOBEHUS, CMPYKMypd, COCMas, 2380110yus. AcmpoHomus Kak HaAyyHwlu
@yHOoamenm  oceoeHuss  Kocmuueckoeo — npocmpauncmea.  Kocmonorusa.  Bkman
OTEYECTBEHHOW HAyKH B MHUPOBYIO KOCMOJOTHIO. Pakemonocumenu, UCKyCCmeeHHble
CNYMHUKU, OpOUManbhble CMavyuu, nianemoxoovli. OpOUTalIbHAs aCTPOHOMHYECKas
ob6cepBaTopust (OAO). Hcnonvzosanue cnymHukogvix cucmem 8 cghepe uHpOpMayuoHHbIX
mexnonozcuti. Co8pemeHHble HAYUHO-UCCIe008ameNbCKue NpocpamMmbl NO  U3YUEeHUIO
Kocmoca u ux 3uadenue. I[lpobremvl, ceazamHvle ¢ 0cBoeHUEM KOCMOCA, U NYymu ux
peutenus. Medxxcoynapoonoe compyoHuuecmao.

Tema 4. O6010uku 3emuu: autochepa, ruapochepa, armocpepa (12 1)

Cmpoenue 3emnu. Jlumocghepa. BuytpenHee cTpoeHue 3eMiId U €€ XUMUYECKUI
coctaB. CtpoeHue u coctaB Jautochepbl. MuHepanbl W TOpHbIE MNOpPOABL. Pynbl.
JIutocdepusie mThl. 3emnerpsicenus. lllkana Puxtepa. UHTEeHCUBHOCTD 3eMIIETPSICEHUA.
Hynamu.

T'uopocgpepa. Oxeanvt u mopsa. CoctaB ruapocdepsl. MupoBoit okean. Mops.
Herunuunsie mops: CapraccoBo, Kacnuiickoe u Apanbckoe. Tema MOpsi B IPOU3BEICHUSX
MUPOBOM XYJI0KECTBEHHON KYJIbTYPBI.

Boowt oxeanoé u mopeii. XuMUUECKUII COCTaB MOPCKOW M OKEAHUYECKOUW BO/IBI.
[Tpomuiie. Jlen B okeane. ['pennanaus. Autapkruaa. J{Bmkenue Bog MupoBoro okeaHa.
[TpunuBel 1 0TIMBBEL. MoOpckue TedeHus. Tumel Kimmara.

Boowl cymu. Bonwt cymu u ux knaccudukarus. Pogauku. ['eitzepsl. MunepanbHbie
BoAbl M ux kiaccuduxamus. [IpobGrema mpecHoit Boabl. O3epo baiikan. Kapcrosbie
ABJIEHUSI 1 00pa30BaHHE CTATAKTUTOB M CTAJIarMUTOB. AHOMaJbHbIE CBOWCTBA BOJIBI U MX
3HAYEHHE B IIPUPOJIE.

Ammocgepa. Ilozooa. Atmochepa u ee coctaB. BepTukambHOe CTpoeHUE
atmocdepsl: Tpomocdepa, crparocdepa, mezochepa, Tepmochepa, sx3ochepa. Cocra
Bo31yxa. O30HOBBIE JbIpbl U NMapHUKOBbIN 3 dext. [loroga u knmumar. Ammocghepnoe
oagnenue. Bemep. Atmochepnoe nasnenue. Kecconnast u BeicoTHas 60ie3HU. [{UKIOHBI
U aHTUIMKIOHBL. ATMOchepHble (poHTH. BeTpa u ux BuAbL: IIKBAJI, CMEPY, aHTUAcCaT,
naccat, Opu3, ¢eH, 0opa, CUPOKKO, MYCCOHBbI, Tal(yHBI, yparaHbl, CMEpPYH, TOPHAJO.
[xana bodopra.

Baasicnocmo 6030yxa. BnaxnHocTts Bo3ayxa. Ilcuxpomerp u I'mrpomerp. Touka
pocbl. OOnaka, ux ¢opmbl u pasmepsl. Tyman. Ocanku U ux TUOBL. Pagyra.
Hemoncmpayuu. OOpa3upl pyd, MUHEPAJOB U TOPHBIX MOPOA, ¢u3MYecKas KapTa
noJrymapuii, atnacel. KapTel: MOpcKux TeueHui, pusnueckue kapTel Mupa u Poccuiickoi
denepanum.

Buneopparmentst u  ¢otorpaguu mo TEeMe ypoka: CTpOEHHE ~3eMIIH,
3eMJICTPSICEHUsA, I[yHaMHU, pa3ndyHbleé OKEaHbl M MOps, ancOepru, MOpPCKHUE TEUEHHS,
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POIHUKH, Tei3epbl, 03epo baiikan, kapcToBble SIBICHUS (CTAJIAKTUTBI M CTAJArMHTBHI),
aTMoc(epa 1 ee cocTaB, IIUKJIOHBI U aHTULMKJIOHBI, BUABI BETPOB, TYMaH, pajayra, OCajku
pasznuyHbIX TUNOB. Penponykunu kaptul - 1. AiiBa3oBckuid «/leBsThiil Bam», W. JleButan
«beper Cpenuzemuoro mops», U. lumkun «Ha 6epery mopsi», JI. JlaropHo «Mope», A.
PeuioB «Ha romyGom mpoctope»; ¢parMeHThl My3bIKaJbHBIX mpou3BeaeHuit - H.
Pumcknii-Kopcakos «Canko», K. Ilebroccu «Mope», M. PaBens «Jloaka B okeane» u3
coopuuka «3epkanmay», II. YaiikoBckuii «Jlebenunoe o3epo», M. Mycoprekuit
«Cuerypoukay. [IpeBparienns HepacTBOPUMBIX KapOOHATOB KaJbIHs U MarHusi (CpeIHUX
CojJiell) B pacTBOpPUMBbIE THAPOKapOOHATHI (KHUCIBIE COJM) M OOpaTHO — NpUYUHA
o0pa3oBaHMs CTAJIAKTUTOB M CTAJarMUTOB. MojaenupoBaHuE MAapHUKOBOro 3(dekra.
[Tpubopsl: nns uMepeHus atMochepHoro mamieHuUs (OapoMeTphl), Uil H3MEpPEHUs
BJIQKHOCTH BO3]lyXa (TUTPOMETPBHI).

Jlabopamopmuvie onvimul.  1.M3yueHue coctaBa rpanuta. 2. MojaenupoBaHue
BBICOKOM INIOTHOCTH BOJbI MepTBOro Mops. 3. Pacimmpenne BoAbl IpX HarpEBAHUM.

Ilpaxmuueckas paboma Ne 5. I3yueHue KOJUIEKIIUH TOPHBIX TTOPOJT

Ilpakmuueckas paboma Ne 6. V3ydyeHue mnapaMeTpoB COCTOSHHS BO3JyXa B
KaOHuHeTe.

Tema 5. Makpomup. Hayka 00 okpyxarmeii cpege. buocgepa. (23 1)

Ku3nw, npuznaku xcugo2o u ux omuocumenpvHocms. OCHOBHBIE CBOMCTBA )KMBOI'O
OpraHuM3Ma: €IMHCTBO XHMMHYECKOIO COCTaBa, OOMEH BEIIECTB, CaMOBOCIIPOM3BEICHUE,
HACJICICTBEHHOCTh, U3MEHYUBOCTb, PAa3BUTHE U POCT, PA3APaKUMOCTh, TUCKPETHOCTh U
LEJI0CTHOCTh, SHEPrO3aBUCUMOCTD.

JKuBple  cucTteMbl, Kak  CaMOYIPAaBILIOIIMECS,  CaMOPETYJIUPYIOIIUECs,
caMOOpra’usyromuecs cucreMsl. Tpu Hadasia TepmMoarHaMuKU. 1IoHsTHE SHTpONIMH.

Ilpoucxoscoenue ycusnu na 3emne. OCHOBHBIE TUIIOTE3bI IPOUCXOKICHUS KU3HU
Ha 3ewie: KpEaluMOHM3M, THIIOTE3a CAaMOIPOM3BOJBHOTO 3apOXKICHUS JKU3HU U3
HEKMBOT0, KOHIIENIMs OMOreHes3a, TUIoTe3a NaHCIIEPMUH.

['unoTe3a NMPOUCXOXKIEHUS KU3HU IMYyTeM OMOXMMHUYECKOM 3BOJIIOLUHU (THUIIOTE3a
Omnapuna-XonaeiHa). Jluckyccus O BO3MOXKHOCTH — CYIECTBOBAHUS  BHE3EMHBIX
[ABWIA3AIAHN.

Xumuueckuii cocmaeé Kiemku. XHAMHUYECKasi OpPraHNA3alvs KJIETKHM HA aTOMHOM —
AJIEMEHTHOM, - ypoBHE. MakposneMeHTbl. MukposneMeHTsl. MONEeKyIsApHbIA YPOBEHD
XUMUYECKON OpraHu3ali KIETKH (MOJIEKYJSpHBIA cocTaB KieTku). Heopranuueckue
coelnHEeHHs KiIeTku. Bonma m ee posb. MunepanbHble coiid. OpraHnyeckue BeIeCTBa
KJIETKH.

Ypoenu opzanuzayuu swcuznu. KneTouHblil ypoOBEHb OpPraHU3AlMM JKU3HHM Ha
3emiie. TkaHeBblll ypOoBEHb. TUIBI TKAHEW KUBOTHBIX (3MMUTEINAIBHAS, COCIUHUTEIbHAS,
MBILLICYHAs, HEpBHas) U pacTeHUi (oOpa3oBaTellbHAas, IOKPOBHAs, OCHOBHAas U
npoBoasas). OpranHelii ypoBeHb. OpraHu3MeHHbI ypoBeHb. [lomynsnoHHO-BUA0OBON
ypoBeHb. buoreornenotnueckuii yposeHb. brorieHo3. buocdepHsiit ypoBeHb.

Ilpoxkapuomer u 3yxkapuomsi. IIpoxkapuoTrsl M 3yKapuoThl. bakrepum u ux
knaccudukauus: no Gopme (GaruIbl, KOKKA, COUPUIUIBI, BHOPHOHBI), IO TUIY MUTAaHUS
(campoduThl, mMapa3uThl), MO OTHOIICHHIO K KHCIOpoay (a’poObl, aHa’poObI).
OcoOenHocTy CTpoeHHs OaKTepuil U UX KU3HeAeITeTbHOCTU. Ponb 6akTepuu B mpUpoie U
KU3HU uyenoBeka. llmanoOakTepun (cuHE-3eJ€HBIE BOJOPOCIM) U OCOOEHHOCTH HX



CTpO€HHUs U >Xu3HejaesTenbHOCTU. Pons nmanoOakrepuit B mpupone. CTpoeHue KIETKU
AYKapHUOTOB.

Knemounaa meopua. Ilpocmenimue. Bupycvl. Knertounas Tteopus u ee
nonoxkenus. Ilpocreifmme: KryTHKOBBIE, pECHHUYHbIE, ameOOuaHbIe. 3HauYEHHUE
NpOCTEHIIMX B TPHUPOJAE W KHU3HU uenoBeka. Bupycel. CTpoeHHe M OCOOEHHOCTHU
KU3HEAEITeIbHOCTU BUpPYcOB. Bupycusie 3a0oneBanus uyenoseka. BUY u CITU/L. ['pubsr.
Pounb rpuboB B mpupoze 1 B X035HCTBE UeI0BeKa.

Ilonamue oOuonozuueckoit 380n1w0uuu. I60awyuonnas meopus. lloHsTue
OMOJIOTHMYECKON SBOMIONHUH. J[TUTENbHOCTh, HEOOPATUMBIM XapakTep, HampaBICHHOCTh
sBoMrolMM.  OCHOBHBIE  HAmNpaBJIEHUs  JBOJIOLMHM.  buoslormyeckuii  mporpecc.
buonornueckunii perpecc. AHTPONIOTEHES3 U €r0 TaIlbl.

[Ipeanmocbuiki  co3gaHusl  ABOMIOLMOHHOM Teopuu Y.JlapBuHa. Jlornueckas
CTPYKTypa JAapBUHM3Ma (M30BITOYHAS MHTEHCUBHOCTH pa3MHOXKEHUs, Oopnba 3a
CYILIECTBOBAaHHE M €€ BUJbl, €CTECTBEHHbI OTOOpP). CUHTETHUYECKAs TEOPHs IBOJIIOLIMH.
MUKpPO3BOJIIOIHS. Bunoo6pazoBanue (reorpaduueckoe u AKOJIOTUYECKOE).
MakpoaBoitonus. JIBHKyIlre CUIIbl 3BOJIOLMU: MYTallMOHHBINA MPOLIECC, MOMYJISIIUOHHbIC
BOJIHBI, W30JsHs. POpMBbI €CTECTBEHHOTO OTOOpa: CTaOWIM3UPYIOUINM, ABMKYIIHIA,
TU3PYITUBHBIN.

Cospemennvie memoobl NOOOEPHCAHUA YCHIOUYUBOCMU OUO02EO0UEHO308 U
UCKYCCMEEHHbBIX IKOCUCHIEM

[lonatne skocuctembl. buortomn. buoneHos. buoreoneHos, CTpykTypa M OCHOBBI
¢bynkunonupoBanusi. Otiunuusi OuoreoneHo3a oOT dKocucreMmbl. HectaOunbHble u
CTaOWJIbHBIE JKOCHCTEMBbl. buoreoxmmuueckue MNOTOKU. KpyroBopoThl BellecTBa.
[IpuHIUIIBI YCTOMYMBOCTH OMOreo1ieHo30B. HayuHble OCHOBBI CO3/IaHUSI M TIOJIECP KAHMS
UCKYCCTBEHHBIX JKOCUCTEM. [IpOM3BONCTBO pACTUTENIBHOW U KUBOTHOBOJYECKOU
OPOAYKUMHU: TpoOJeMbl KOoJUYecTBA M KadecTBa. KiacTepHblil moaxoj Kak crnoco0
BOCCTAaHOBJICHHSI OMOT€OXMMHYECKMX TIOTOKOB B HCKYCCTBEHHBIX JKOCHUCTEMAX.
AHTHOMOTHUKY, MECTULIU/IBI, CTUMYJISTOPBI POCTa, YAOOPEHUS U UX MPUPOJHBIE aHAJIOTH.
[IpoOnemMa yCcTOWYMBOCTH TOPOJCKUX IKOCHUCTEM.

Iuwesvie yenu. 3Ikonocusn. Ikonocuveckue axkmopepl. TUNOIOTUS KUBBIX
OpPraHU3MOB HKOCHUCTEMBI: TPOIYIEHTHI, KOHCYMEHTbI, pPEIyLEeHThl (CampouThI).
ABtoTtpodsl. I'ereporpodsl. [loHsTHE O MUIIEBHIX (TpOoPHUUECKUX) LEMSIX OUOTEOIeHO3a.
[MumeBass mens. [[Ba OCHOBHBIX THNA TpoPUUECKUX Iieneld - MmacTOuIIHbIe (IIenH
BbIEJIaHNsI) U IETPUTHBIE (LIenu pa3noxenus). [luieBas ceTb. DKOIOTUUECKUE MUPAMUIBI
(uucnennoctH, 6romaccol, sHepruu). Ilpasuno 10 %. [Toustue 06 sxonorun. OCHOBHbIE
npoOJieMbl  DKOJOTHMH. ODKoJIOTHYecKHe (akTopel: abuoThueckue, OHOTUYECKHE,
AHTPONOTCHHBIE.

IKor02uueckue npodaiempl co6peMeHHOCIU

buocdepa u ee rpanunl. Konneniusa 3Bomonun 6uocdepsl B. M. Bepnajackoro.
Hoocdepa. Texnochepa. OCHOBHBIE MOJAXO0/bI B YUEHUU O OMOchepe: IHEPreTUUECKUA,
OMOreoOXUMHUUYECKU, WH(OPMAIMOHHBINA, MPOCTPAHCTBEHHO-BPEMEHHOW, HOOCHEPHBII.
buocdepa: stanbl GopmMupoBaHUS U CLIEHAPUHM PA3BUTHS. AKTyallbHbIE IKOJIOTUYECKUE
MpoOJeMBI: TJIOOQIBbHBIC, PETHOHANbHBIC, JIOKAJIBbHBIC, WX TPUYUHBI M CJCICTBHUS.
DKOoJOorH4ecKre MpoOIeMbl SHEPreTUYECKOW OTpaciu. AJbTEpHATHBHAs SHEPreTHKA.
PanmonanebHOoe HCMONB30BAaHME DJHEPIMM M DHEProcOepexeHue. DHepreTuyeckKas
6e3omacHoCTb. TpaHCHAIIMOHATIBHBIE TPOCKTHI B 00JIACTH SHEPTeTUKHU. MeTO bl U3yUeHUs
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COCTOSIHUSL OKpY’Kawoliel cpeabl. M3MeHEHUs OKpY’Kalollel cpeabl, Kak CTUMYJ s
pPa3BUTHUS HAay4YHBIX HCCIEAOBaHUI W TexXHOJNOrWil. EcTecTBeHHO-HayyHbIE MOAXOMABI K

PEIICHUIO HKOJIOTUYECKUX po0Jem, npupoocOeperaronye TEXHOJIOTHH.
MexayHapoaHble ¥ POCCHMCKHE TPOrPAMMbl PEIICHUS IKOJOTHYECKUX MPOOJIeM M UX
3¢ (PEKTUBHOCTS.

Ilpoobnemvt 0omxo00086 u 3azpA3HEeHUA OKPYHCaAloOuell cpeobl

[IpoGnema yBenWuYeHHUS KOJWYECTBA OTXOAOB. bBBITOBBIE, KOMMYHAJIbHBIE,
MIPOMBINIUICHHBIE OTXO0/Abl. COBpEMEHHBIE TEXHOJIOTHH COOpa, XpaHEHUs, epPepadOTKu U
YTUIA3AIUNA OTXOJ0B. [loIXOMBI K COKpAIEHUI0 OTXOJI0B, OE30TXOIHBIE TEXHOJOTHHU.
HcTtounukm 3arps3sHeHus okpyskaroumen cpeapl. [lepcnekTUBHBIE TEXHOJIOTUU JTUKBUAALNN
NOCJHEACTBUNA 3arpsA3HCHHS OKpY)Karolen cpeapl. PexynabTuUBAaIMs IMOYBBI M BOJHBIX
pecypcoB. CHUCTEMBI BOJOOYUCTKH. MexayHapoaHbIE MpOrpaMMbl MO OOpAalleHUI0 C
OTXOJIaMH U COKPAIIEHUIO BO3ICUCTBUS HA OKPYKAIOILYIO Cpeay, UX 3PPEeKTUBHOCTb.

B3aumoceazo cocmoanusa okpyscaiouieil cpeost u 300p06bs 4esl06eKa

Herpamammst  okpyxkaronied  cpenpl. [IporpamMMbl  MOHHUTOpPMHra  KayecTBa
OKpY>Kalollled cpejpl. 3arpsi3HEHUE BO3YUIHOW, BOJHOW CpEJbl, MOYBBI, MNPUYHUHBI U
cnencteus. lllymoBoe  3arpsi3HeHuwe. OnexkTpomarHutHoe  BoszaeiictBue.  [1/IK.
YcToiunBOCTh OpraHM3Ma W Cpelbl K CTPECCOBBIM BO3JACUCTBUSM. 3a0OJIeBaHMSI,
CBSI3AHHBIE CO CHIDKEHHMEM KayecTBa OKpykawomeu cpenbl. MuauBuayanbHbie
OCOOCHHOCTH OpraHu3Ma TpH  BO3JCHCTBUU  (PAKTOPOB  OKPYXKAIOIIEH  CpEIbl.
CoBpeMeHHBIE  TEXHOJOTHH  COKpAIleHWs HETaTUBHOTO  BO3JCHCTBUA  (DaKTOpOB
OKpy>Karotien cpeabl. HayuHble OCHOBBI IPOEKTUPOBAHUS 3/I0POBOM Cpejibl OOUTAHMUSL.

Hemonctpauuu. Buneodparmentsl u gororpaduu mo Teme: Npouecchl THUEHUS,
OpokeHue, TMpoIecChl AUCCUMWISIIUMU; MPEICTABUTENNM MPOKAPUOT M IYKAPHOT;
OCOOEHHOCTH CTPOEHHSI BHUPYCOB, INPEJICTABUTENN I[apcTBa TI'pUOOB, SKOJOTHUYECKUE
CUCTEMBI, MPUMEPHI MUILEBHIX Lenel. PacTBopeHue B Bojie XJIOPOBOIOpOa (IUCCOUAIUs
COJISHOM KHCJIOTBI), PACTBOPEHHE KPHUCTAJIOB TMEpMaHraHata Kalldid WM MEIHOro
KyInopoca B BoJie, ucrapeHue Bobl, 1uddy3us naxyuux BeniecTB (0JI€KOJIOHA) C rOpsIlen
JAMIIOYKH HaKaJWBaHUsI, WCIApEHWE Kalld CchnupTa ¢ (QUiIbTpoBanmbHOW Oymaru wuiu
canderku. Pempoaykimum KapTUH BEIUKHX XYJIOKHHUKOB Ha TeMy OO0XKECTBEHHOTO
MIPOUCXOXKIICHUS JKU3HH, PA3IMYHBIX NPUPOIHBIX SKOCHUCTEeM. TaONmuIlbl W TUTAKATHI:
«XUMHUYECKUN COCTaB KIIETKW», «IBOJIIOIMOHHOE IPEBO PACTEHUID, «IBOJIOIHUOHHOE
JPEBO KUBOTHBIX», «IDBOJIIOIIMOHHOE JPEBO NPUMATOB M uenoBekay. Iloptpetst A.U.
Omapuna u JIx. b. Xonneina, T. IlIBanna, J[.1. MBanoBckoro u 3. JlkeHHepa, A.
Tencin, B. Cykauesa, J. I'ekkens, B.M. Bepuaackoro, Y. lapBuna. [1nakaTel u mynsiku
OpraHoOB M CUCTEM OpPraHOB PACTECHMI, YEJIOBEKA U KMBOTHBIX. J[eMOHCTpanus mnpouecca
dboTocuHTe3A.

Jlabopamopuvie onvimul. 1. CpoiictBa OenkoB. CBoicTBa TIIHOKO3bI. CBOMCTBa
caxapo3bl. CBOKCTBa KpaxMmala.

llpaxmuueckas paboma Ne 7. Pacrio3HaBaHHE OpraHUYECKUX COCTMHEHUIN

Ilpaxmuueckas paboma Ne 8. I3yueHue pacTUTEIIBHON U )KUBOTHOM KJIETKH

IIpakxmuueckas paboma Ne 9. VIzyueHre MUKPOCKOITMYECKOTO CTPOSHUS JKUBOTHBIX
TKaHEen

Ilpakmuueckas paboma Ne 10. H3zyuenue nogederus npocmeuuiux npocmeuiux
100 MUKPOCKONOM 8 3A8UCUMOCTIU OM XUMUUECKO20 COCMABA B0OHOU CPeObl.
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llpakxmuueckass paboma Ne 11. H3zyuenue e63aumocsssell 6 UCKYCCMBEHHOU
aKocucmeme — aKkeapuyme u cocmasieHue yeneti NUMmaHus.

Ilpakmuueckas paboma Ne [12. W3yueHue OBITOBBIX OTXOHOB. Paszpabomka
npoexkma pazoenvHo2o coopa mycopa.

Tema 6. AOmoruyeckue (PaKTOpbl M NPHCIOCOOJEHHOCTh K HHUM JKHUBBIX
OpraHusmMos (28 1)

Ocobennocmu knumama Poccuu. 3ona apkmuueckux nycmulHv, mMyHop u

aecomyudp. Kmumar Poccumn. [lpuponHo-knmmaruyeckue 30Hbl  Poccum:
APKTUYECKUX MYCTBbIHb, TYHIpP, JIECOTYHApP, TAWrd, CMEIIAHHBIX M IIMPOKOJIUCTBEHHBIX
JIECOB, JIECOCTEIHASL, CTENEM, OJIYITyCThIHb, ITyCThIHb.

Pa3HooOpa3ue u mnpucrnocoOJEHHOCTh MKUBBIX OPraHU3MOB K TOW WM WHOMN
IPUPOIHO- KIIMMATUYECKOM 30HE.

Inekmpomaznumuan npupooa céema. Cer. PazButue npencTaBieHuil 0 Ipupoie
CBETa. OJJIEKTpOMarHutHoe wusnydenue. JlimHa BosHbl. Yacrtora koseOanuid. [llkana
AIIEKTPOMATrHUTHBIX BOJIH. 4-JlydH, pEHTTeHOBCKOE W3Iy4YeHHE, YJIbTPapuoIECTOBOE
U3yuyeHUE, BUJIMMOE H3IydyeHue, HWH(ppakpacHOe H3Iy4YEHHE W UX POJb B MPHUPOAE U
KW3HU YEJI0BEKA.

Onmuueckue ceoiicmea ceema. J[BoiicTBeHHasi npupoja cBera. DOTOH. 3aKOHBI
OTpaXXEHUs U NpesoMIIeHHs cBeTa. OTHOCUTENBHBIN MOKa3aTelb npejaomiieHns. GakTopel,
BJIMAIOILIME HA ITOKA3aTeNb NPEJIOMIICHUS: IPUPOJIA BEIIECTBA, TEMIIEPATYPA, JJIMHA BOJIHBI
nagatouiero usnyudenus. Pedpaxtomerp. Hucnepcusi, nudpakius v uHtepdepeHuus
CBETA.

Ceéem u npucnocooneHHOCmb K HEMY JHCUBHIX Op2aAHU3MO06. BiusHUE CBEeTa HA
OpraHM3alMI0  JKU3HEHHOTO  I[MKJAa  OpPraHu3MoOB. BHOpUTMBI. DOTOCHHTES.
Knaccudukanus pacreHuii Ha CBETOJNIOOMBBIC, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE.
doToTponu3M. 3HAYEHUE CBETa [JIs1 OPUEHTALHUM >KUBBIX CYIIECTB B IPOCTPAHCTBE.
buonroMuHecIeHIMA U €€ pOJib B KU3HU )KUBOTHBIX.

Buympennaa snepeuna maxpockonuueckoui cucmemsvl. TepMOOMHAMHUKA U €€
IIPOTHOCTUYECKOE 3HAYECHHE. BHYTpeHHSA DSHEprus TEPMOAMHAMUYECKOM CUCTEMBI.
IlepBoe Hawano tepmoauHaMuku. Temonepenaya. TemtonpoBoaHOCTh. KoHBEKIuA:
€CTECTBEHHAs U IPUHYAUTENbHAS. TeIoBoe U3IydYeHHUE.

Tennoeoe paenosecue. Temnepamypa. Btopoe Hayano TEPMOAUHAMUKHU.
KomnuectBo Temnorel. TemmoemkocTs. TermioBoe paBHOBecHE. TepMOAMHAMUYECKUE
CUCTEMBl TpPEX THUIIOB: H30JIUPOBAHHBIC, 3aKPBIThIE M OTKpPBITBIE. TemmnepaTypa, Kak
napaMeTp COCTOSIHUS TEPMOJNHAMUYECKON CUCTEMBI.

Temnepamypa u npucnoco61eHHOCHb K Hell HCUBHIX OPZAHUZMOB.

TepMmoperynsiuust B KUBOWM mpuponae. TemmonpoaykKuus W TEIUIOOTAAya.
MexaHn3Mbl TEPMOPETYISLNMN KUBOTHBIX M pacTeHui. Temieparypa Tena 4yeaoBeka U ee
¢dusmnonornyeckass poisib. Knaccudukanus *KUBOTHBIX MO TEMIIEPATypHOMY PEXKUMY Ha
rOMOMOTEpPMHbBIEC MOUKWIOTEPMHBIE U TeTepoTepMHble. Kiaccudukaius opraHu3MoB 10
TEMIIEPATyPHOMY  HWHTEpBaJly  OOWTAaHUA:  OIBPUTEPMHBIE U CTEHOTEPMHBIE.
AxxnuMatuzanus. TeMrneparypHbIid pexKuM.

Cmpoenue monexkynvt u pusuueckue ceoiicmea 600vl. CTpOCHUE MOJIEKYJIIbI BOJIBI.
Bonma xak pactBopurens. dusnueckue CBOMCTBA BOABL: AHOMAJbHAsL TEMIIEPATypHas
3aBUCHMOCTb IUIOTHOCTH BOJIBI; BBICOKOE€ ITOBEPXHOCTHOE HATSHKEHHME BOJBI;, aHOMAJIBHO
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BBICOKHE 3HAYEHUs TEMIIEpAaTyp KUIIEHHWS W IUIABJICHUS BOJbI; BBICOKOE 3HAYECHUE
TETUIOEMKOCTH BOJBI.

3HadeHne PU3NIECKUX CBONCTB BOBI JJISl IPUPOIBI.

Inekmponumuyeckas  ouccoyuauus. OcCHOBHBIE  TIOJIOKEHHSI  TEOpPUU
anexkTponuTudeckod  auccouuaruu  (TOJ]).  DneKTpoauTbl U HEBJIEKTPOIUTHI.
Knaccudukanus WOHOB MO pa3IWYHBIM OCHOBAaHUSM. MeEXaHM3MBI JTUCCOIMAITIN
ANEKTPOJUTOB C pPa3HbIM THUIOM XUMHUYECKOW CBsi3u. CTEmneHb >IEKTPOIUTUUYECKOU
nucconuanuu. Conu, KUCIIOTHI U OCHOBaHHMS B cBeTe TO/I.

Pacmeopumocms. pH, kak nokazamenv cpedvl pacmeopa. PacTBOpUMOCTb U €€
KOJIMYECTBEHHAs! XapakTepucTuka - KodhduimeHT pactBopuMocTH. MaccoBasi nois
PaCTBOPEHHOTO BELIECTBA B PACTBOPE.

Bona xak amdomnurt. [Tonsitue pH pactBopa. 3nauenue pH B nipupoae. 3nauenus pH
(U3HOIOTUYECKUX KUAKOCTEHN UeTOBEKa B HOPME.

Xumuueckue ceoiicmea 600vl. XVMUYECKHE CBOMCTBA BOJLI. B3anmmojeiicTBue
BOJIbI C MeTaJUIaMU. B3auMonencTsue Boabl ¢ okcuaaMu. ['maparauus. B3anmopaenctsue
BOJIbI ¢ cossiMu. ['uaponus. Pasnoxxenue Boapl. [lonstre 06 anmexktponmse u poToause.

Booa - abuomuueckuit paxkmop ¢ syncuznu pacmenuii. Ponn Bogel B 6uocdepe:
KOJIBIOETh JKU3HM, Cpela OOWTAaHWS, yYaCTHUK OMOXMMHUYECKHX IPOIECCOB, yYaCTHUK
co3gaHusi OMOTEOIIEHO30B, PETYJSTOP KiIMMaTa Ha TutaHete. [ Waponn3 OpraHuYecKux
BEIIIECTB B KUBBIX opranusMax. Kimaccudukamms pacTeHHil IO OTHOIIEHUIO K KOJUYECTBY
BOABI B OKpYyXawlIlend cpeae: TuaaToPuthl, TUAPOGUTHL, TUTPOPHUTHI, ME30(UTHI,
KCEPOPUTHI.

Conenocms, kax aodouomuueckuit ¢axmop. Comu. Knaccudukarus comen.
Haubonee pacnpocTpaHeHHbIE KUCIbIE CONHU, UX npuMeHeHue. XKectkocTh Boabl. Comnu
KaKk  MuHepajooOpasyromme  BemectBa. Comu -  abuotudeckuid  (akrTop.
[Ipucnoco0aeHHOCTh PACTEHHUI U KUBOTHBIX K PAa3IMYHOMY COJIEBOMY pexuMmy. BriusHue
COJIM Ha OPTaHU3M YEJIOBEKA.

Ilouesa, kak adbuomuueckuit pakmop. IloHsaTre 0 MOYBE U KiaccU(UKAIUS MTOYB.
[Ipouecc mouBooOpazoBanus. Dpaduueckue (HaKTOpbl Cpelbl U MPUCTOCOOIEHHOCTh K
HUM UBBIX OPraHM3MOB. 3HAUEHUWE TOYBHI B MPUPOJEC M KU3HU YEIOBEKa: cpena
OoOWTaHUS J>KUBBIX OPraHW3MOB, SKOHOMHUYECKOE 3HAUYCHHE, O00JIaaeT TUIOJOPOIHEM,
OKa3bIBAET CYIIECTBEHHOE BIMSHUE HAa COCTaB W CBOWCTBA BCced Twapochepsl 3emid,
SBJISICTCSI TJIABHBIM PETYJISATOPOM COCTaBa aTMocdepbl 3eMIH, BOKHEUIIUNA KOMIIOHEHT
ouoreoleHo3a. L{BeT 1 quarHoCcTHKa IOYB.

Buomuueckue ¢pakmopwr okpysycarouwieir  cpedvl. buotndeckue (HaKTOPHI
buoTtnueckne B3aMMOOTHOLIEHUSI MEXAY OpraHM3MaMu: KOHKYPEHLHUS, XWIIHUYECTBO,
cUMOMO03 (MyTyaJlu3M, KOMMEHCAIU3M), TIapa3uTU3M (IKTO- U dHAonapasuThl). [Ipumeps
OMOTUYECKHUX B3aUMOOTHOIICHUI B IPUPOJIE.

Jemoncmpayuu. Buaeopparmentel u (Qororpaduu MO TEeME: XapaKTepHbIC
OMOreo1eHO3bl MPUPOIHO-KIMMATHYECKUX 30H Poccuu; pa3BUTHE MpEACTaBICHUN O
OpUpoAe  CBeTa; OWOJIOMHUHECIEHIUS;  TeIulonepeaadya M TEJIONPOBOJAHOCTS;
OMOTHYECKHE B3aMMOOTHOIIIEHUSI MEXIY OpTraHu3MaMu;

Kaprsl: npupoano-knumaTnyeckux 308 Poccnn, nousennas kapra Pocenn.

[Toptperer: ®. I'pumanbau, X. I'roiirenca, O. @penens, M. Ilmanka, Jx.
Makcgemna, B.B. JlokywaeBa. Illkana snexrpomarHutHbix BoaH Jk. Makcsema.
Otpaxkenne W mpenomiieHne cBeta. Jlucmepcwu cBeta M OOpATHBINM AKCIEPUMEHT TIO
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«CMelIeHuIo» 1BeTOB. fBinenue audpakuuu. KuBble WM TepOapHbIe SK3EMILISPHI
NpeCTaBUTENIed CBETOJMIOOMBBIX M TEHEBBIHOCIMBBIX pacTeHuil. Pabora mpoTtuB cui
BHEILIHETO JAaBJEHUS 3a CYET PACUIMPEHHs ra3a. OJeKTpu3alus BOAbl. AHOMalbHAs
TEMIIEpATypHAsl 3aBUCUMOCTh IUIOTHOCTA BOAbl. HHUCXOOAIIMI TOTOK XOJOOHOW H
BOCXOJAIIMN TOTOK TEIIOW BOABL. BBICOKOE TMOBEPXHOCTHOE HATSHKEHHE BOJBI.
PacTBOpUMOCTh BEHIECTB B HEMOJSIPHBIX M TMOJSIPHBIX pacTBoputessix. IIpoBepka
AIEKTPONPOBOIHOCTU PACTBOPOB JJIEKTPOIMTOB M HE3NEKTpoauToB. Omnpenenenne pH
pacTBOpa pasIMYHBIX XKUAKOCTENU. B3auMoericTBre BOIbI ¢ MeTaiulaMu. B3aumMoencTeue
BOJBI C OKCHAAMH. ['maponu3 coseld, 0Opa30BaHHBIX CHJIBHBIM OCHOBAaHHMEM M CIabOH
KHUCIIOTOU U HA000pOoT. PacTeHust pa3aMuHbIX TPYMI MO OTHOIIEHUIO K KOJMYECTBY BOJIBI B
OKpYy>Xarolen cpesie (;KuBbIe WU TepOapHbIe IK3EMILISPHI ).

[lepexon cpemnHelt coiau B KUCIYH W Ha000poT. IIpuroroBiieHne *KecTKOW BOJBI U
uccienoBanue ee cBOMCTB. [lomydyeHue rujgpokcokapOboHaTta Meau (MajlaxuTa) U
UCCIIENOBATh €T0 CBOMCTB.

Jlabopamopmuvie oneimer.  1.HaOmonenne wuHTEephEPEHIIMOHHOM KapTUHBI Ha
MbUTbHOM  muieHke. 2.HaOmomenune audpakumonHodt kaptussl. 3. HaGmonenue
pacrpoCTpaHEeHUs BOJHBIX PACTBOPOB IO PACTEHMUIO.

IIpakmuueckas paboma Ne 13. H3yuenue npucrnocoOIEHHOCTH OPTaHU3MOB K Cpeie
oOuTaHuA.

IIpakmuueckas paboma Ne 14. I3yueHnne BOITHOBBIX CBOMCTB CBETA.

IIpakmuueckas paboma Ne 15. 3yuenne n3o0pakeHus, 1aBaeMOTro JTUH30M.

Ipaxmuueckas paboma Ne 16. VIamepeHue yebHONU TeINIOEMKOCTH BOJIbI.

Illpakxmuueckass paboma Nel7. W3ydeHue KECTKOM BOJABI W YCTpaHEHHE €€
AKECTKOCTH

Ilpaxmuueckass paboma Ne [8. ViccnenoBanue cpeabl pacTBOpa cojied M Coka
pacTEeHUM.

Ipaxmuueckas paboma Ne 19. VIzyduenue cocrapa MouB.

Tema 7. IIpocTpancTBo u BpeMmsi (6 4)

[lonaTnss mpocTpaHcTBa M BpeMeHM. IIpoCTpaHCTBO M BpemMs B KIIACCUYECKOU
Mexanuke HproToHa. AGComM0OTHOE MPOCTPaHCTBO. OTHOPOAHOCTH MPOCTPAHCTBA.

N3oTponiHOCTE mIpocTpaHcTBa. MHepumanpHas cucTeMa OTCUETa W NEPBbIM 3aKOH
Herotona. [IlpeoOpazoBanmst [ammies W TOpUHOWN  OTHOCHTENIBHOCTH | amumes.
AoGcomrotHoe Bpems. CnernuanbHas teopus otHocutenbHocTH (CTO). J[Ba moctynata
CTO u oCHOBHBIE CIEICTBUS, BhITeKatomue u3 HuX. OOmas Teopuss OTHOCUTEIHLHOCTH
(OTO). buoputrmsl. buoputmsel. Tunbl GHOPUTMOB: (PU3HOJIOTHUECKHE U IKOJIOTHUUECKHUE.
[Ipumepsl paznuYHBIX TUIOB OHMOPUTMOB y PACTEHUN U KUBOTHBIX. DOTONEPUOIU3M.
buopurmel yenoBeka. JIMCUHXPOHU3M.

Crnoco0Obl iepeaun nH(GopMaluu B xuBoi npupoe. [lepBasi 1 BTopasi CUTHaJIbHbIE
cucteMbl. OOMeH nMH(pOpMaIel Ha pa3IMYHbIX YPOBHSX OpraHU3alMM KU3HU. Peakuuu
MaTPUYHOIO CHHTE3a (MPUHIMN KoMIuieMeHTapHocT). Darouurtos. Pedneke, DTonorus.

Nudopmarus u 4enoBek. Bo3HukHOBeHME M pa3BUTHE HOcUTeNned WHGOpPMAIUHM C
JIPEBHEUTIINX BPEMEH JIO HAIETO0 BPEMEHH. DIBOIIOIUS COBPEMEHHBIX MH(OPMAITMOHHBIX
pecypcos.

Llemoncmpayuu.

Buneopparmentst u ¢dotorpadun mo Teme: pasIUUHbIE THIBI OHOPUTMOB Y
pacTeHuil 1 )KUBOTHBIX, COBPEMEHHbIE HH(POPMAIIMOHHBIE PECYPCHI.
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ITopTpeTsl «COB» M «KaBOPOHKOB)» - BBIIAIOIIMXCA ACATEICH HAYKH, JIUTEPATYPhl U
HUCKYCCTBA.

Tabmu1p! mo GuocunTesy 6enka, parouuTosy, peIeKTOpHbIE TyTH.

Tema 8. IToaroroBka u 3amMTa HCCJIEI0BATENbCKUX POEKTOB (7 4acoB)

BoimonHeHne  3KCHEpUMEHTANIBbHOM  4YacTH  HMCCIEAOBATEIbCKOM  paboThl,
opopmiieHne paboThl. YueHHuyecKas KOH(PEpeHLHUs MO pe3yJbTaTaM BBIIOJHEHHBIX
MPOEKTHBIX M HCCIIEN0BATENIbCKUX PaOOT JECATHUKIACCHUKOB (MHAMBHUIYaAIbHBIX WIN
IPYIIIOBBIX).

Conep:xxanue Kypca. 11 knacc. ba3oBrblii ypoBeHb

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

MHuoroo0pa3ue ecTeCTBEHHOT0 MUpa: MEraMup, MaKpoOMHp, MUKPOMUD.

Bcenennas, ralakTUKH, 3B€3/1bl, COJTHEYHAsA CUCTEMA: OCHOBHBIC NIOHATHUSA U 3aKOHBI
JBUKEHUsI HEOECHBIX TeJl. 3eMJlsl, €€ CTPOeHUE U Teosorudyeckue o0osnouku. [lonstue o
MUKpoMupe U HaHOMUpe. bruocdepa. YpoBHu opranuzanuu x«u3Hu Ha 3emiie. buocdepa u
€e rpaHuubl. MOJIEKYJIApHBIN, KIETOYHbIA, TKAHEBBIM, OPTaHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, OMOLIEHOTHYECKU M OHUOC(hEpHBI ypOBHU OpraHH3alMd XU3HU Ha 3emile.
OKOJIOTUYECKUE CHCTEMBI: OCHOBHBIC TOHATHUS (LEMH MUTAHUS, MUIIEBbIE MUPAMUIbI,
sKonornyeckue pakTopbl). OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKOM TEOpUH IBOJIOLIUU.

EctectBennblii ot6op u ero ¢opmbl. MyTtanmn u ux kiaccupukauus. Makpo- u
MaKpO3BOJIIOLUS. DJIEMEHTHl TEPMOJANHAMUKHA U TEOPUH OTHOCHTEIILHOCTH.

Hauana repMoarHaMUKH. DJIEMEHTHI TEOPUU OTHOCUTEIBHOCTH.

Jlemoncmpayuu. BuneodhparMeHThI U CIalAbI 110 TEME.

Tema 2. Mukpomup. Atoma. BemecrBa (344)

Ocnognvle ceedeHus 0 cmpoeHuu amoma. IBONIOLNS PEICTABICHUN O CTPOCHUHU
atoma. Mopenu ctpoenust atomoB J[x. Tomcona u 3. Pesepdopaa. [locTynatsl KBaHTOBOM
teopuun H. bopa. [IpoTOHHO-HENTPOHHAsA TEOPUA CTPOECHUS AaTOMHOTO siapa . IBaneHko u
B. TeitzenOepra. M3oromnbl. DiekTpoHHass 000JI0YKa aToMa. DHEPreTUUECKHUE YPOBHHU.
[TonsatTne o oaaekrpoHHoM ob6usake. Ilepuoduueckuit 3axkon. Omxpoimue JI.H.
Menoeneegvim nepuoouueckozo 3axkona. lIpeAnoCBUIKM OTKPBITUSA IEPUOINYECKOTO
3akoHa. [lepBbie MOMBITKM KiIaccu(pUKAUKA XUMUYecKuX sneMeHToB. OTtkpbitie JI.U.
MenzaeneeBblM NEPUOAUYECKOTO 3aKOHA. [lepHOIMYHOCTP B HM3MEHEHHM CBOWCTB
XUMUYECKUX AJIIEMEHTOB M X coenuHeHuid. [lepuonnuecknii 3akon B hopmynuposke J1.1.
MenneneeBa. CoBpeMEHHbIE MPEACTABICHHUS O NPUYMHAX MNEPUOAUYECKOTO H3MEHEHHUS
CBOMCTB XHUMHYECKHX OJJIEMEHTOB M HX coenuHeHuil. CoBpeMeHHas (OpMyIHpPOBKa
NepUoANYECKOro 3akoHa. llepuomuueckas cucreMa XUMHUYECKUX JJIEMEHTOB, Kak
rpaguueckoe OTOOpakeHHe MepuoanYeckoro 3akoHa. CTpyKTypa MEepUOIUYECKOM
tabunbl. [lepuonasl (6osbllve 1 Mable) U TPYIIIH (TJIABHBIE ¥ ITOOOYHBIE).

3HaueHue nepuoou4ecKo20 3aKOHA U NEPUOOUYECKOU CUCHEMbl XUMUUECKUX
anemenmos /[.H. Menoeneesa onsa ¢hopmuposanus ecmecmeeHHOHAYYHOU KAPMUHbBL
Mmupa.

[IporHocTrueckas Cujia U 3HAYEHHUE TMEPUOJUYECKOrO 3aKOHA U IMEPUOANYECKON
CUCTEMBI. 3HAYEHUE MEPUOAUYECKOr0 3aKOHA W MEPUOJAMYECKON CUCTEMBI XMMHYECKHX
anemeHToB /. 1. Menneneesa nis pa3BUTUS HayKU M MOHUMAHUS XUMHUYECKOM KapTUHBI
MHpA.
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bnazopoonwie cazpl. bnaropogHbie Tas3bpl, MNpUYMHA HMX CYILIECTBOBAHUS B
aTOMapHOM coCTOsiHUM. [IpuMeHeHue 6JaropoHbIX ra30B.

Honnan xumuueckaa ceazp. VloHbl u ux xiaccuukanus: mo 3apsny (aHHOHBI U
KaTHOHBI), MO COCTaBy (MPOCThIe W CJOXKHBIE). Cxema o0pa3oBaHUS HOHHOW CBSI3H.
HMoHHBIE KPHUCTAUIMYECKUE PEIIETKH. XJIOPHUJ HATpPHUsl — TUIUYHBIA MPEACTABUTEND
COEIMHEHHI C NOHHBIM THIIOM CBSI3U.

Kosanenmnasa xumuueckasn céa3p. KoBaieHTHas CBSI3b KaK CBsI3b, BO3ZHUKAIOLIAS 32
cdeT oOpa3oBaHMs OOILIMX OJJIEKTPOHHBIX Map MYTEM MEPEKPhIBAaHUS SICKTPOHHBIX
opburaneii. KpatHocTh KoBanmeHTHOM cBs3u. OOMEHHbIE M JOHOPHO-AKIIENTOPHbBIE
MEXaHU3Mbl 00pa30BaHUSl KOBAJIEHTHOM CBSI3U. OJEKTpooTpurarelbHOCTh  (D0).
Knaccudukanus koBaieHTHbIX cBsizeil: mo D0 (nmonsipHast 1 HenojsipHast). Junonu.

Memannwt u cnnagol. Memannuueckan xumuyeckasn ceazo. OOmUe Puznyeckue
CBOMCTBa  METAJIOB:  3JEKTPONPOBOAHOCTb,  MPOYHOCTh,  TEIJIONPOBOIHOCTD,
METaNIMYeCKuii Oyieck, TiacTUYHOCTh. CrulaBel 4YepHble W LBeTHbIE. CTanb, YYTyH.
Jlatynb, OpoH3a, Menbxuop. MeTtaminyeckasi cBsizb. 3aBUCUMOCTD 3JIEKTPOMPOBOIHOCTH
METAaJUIOB OT TEMIIEPATYPBI.

Monexynapno-kunemuueckaa meopus. OCHOBHBIE TOJIOKEHUS MOJIEKYJSIPHO-
KMHETUYECKOW Teopuu. MneanpHblM Tra3. YpaBHEHME COCTOSHMSA HICAJbHOIO TIasa.
Azcpecamnvle cocmoanua eeuwgecme. 1'az3000pazHoe cocTostHHE. 3aKOH ABOTaipo u
cienctBusi U3 Hero. MosipHbIE 00beM Ta30B Mpu H.y. JKHIKOe COCTOSHHE BEIIECTB.
Texyuects. TBepaoe cocTosHHE BellecTBa. KpHcTaminMueckue pemeTkd pa3HbIX THUIIOB
JUTSL TBEPJIOTO COCTOSIHUSA BeliecTBa. [lonsTre o mia3me. Boicoko- 1 HU3KOTEMIepaTypHas
U1a3Mbl U MX MpUMEHEHUEe. B3auMHble Mepexo/ibl MEXIy arperaTHbIMH COCTOSHUSIMU
BEIIECTB.

Ilpupoonwiit 2a3. IlpuponHblii Ta3, €ro COCTaB W HAIPaBICHUS HCIIOJIb30BAaHUS B
KauecTBe TOIUIMBA M XHMMHUYecKoro cwipbsi. KonBepcus wmerana. CuHTE3-ra3 MU €ro
UCIIOJIb30BAHUE JUIsl TIOJyYEHHUs] CUHTETHYECKOro OeH3uHa W metaHousa. [IpenenbHble u
HemnpeaebHbIe YIiieBo10poibsl. KauecTBeHHBIE peakliui Ha KpaTHYIO CBs3b. buoras.

Kuoxkue eewmecmea. Hegpms. Hedth, ee coctaB, (Qusnueckue CBOWCTBA U
MIPOUCXOXKICHNE. DKOJIOTHYECKUE TIOCIEACTBUS pasziuBa HePTH W CrOcoObl OOPHOBI C
HUMHU.

[Tonytueiii HEepTIHON Ta3, ero coctaB. IIpomeccel mnepepaboTku HEPTH:
pextudukanus u Kpekur. [IpoaykTsl nepepaboTku HE()TH U UX UCTIOTIH30BAHHE.

Teepooe cocmosanue eewjecmea. Kuokue kpucmannpl. Kpucramimyeckue u
amopdubie BemiecTBa. [Ipu3Haku u cBoiictBa aMoppHOCTH. OTHOCUTENHLHOCTh UCTUHBI B
xumuu. JKujakue KpucTaiibl U UX MpUMEHEHUE B TeXHHUKE. OTHOCUTENBHOCTh UCTHHBI B
OouoJsioruu u (HuU3MKe.

Knaccugpurkayusa neopzanuueckux eewecme u ee  OMHOCUMENbHOCHID.
Knaccudukanusa npuponsbix BemiecTB. OpraHuueckrie M HEOpraHWYECKHE BeIleCTBa.
N3omepus. Knaccudukanuss Heopranuveckux BeliecTB. [IpocTbie BemiecTBa: MeTallbl,
HEMeTasuibl, OJlaropoAHbie ra3bl. OTHOCUTENBHOCTH JENEHUS MPOCTHIX BEIIECTB Ha
METaJulbl U HeMEeTaJulbl. AJIoTponus U €€ NpuuuHbl. CIOXKHBIE BEIIECTBA: OKCHIBI,
KHUCIIOTBI, OCHOBaHUS, COJIM. OTHOCUTENBHOCTD KJIacCU(UKAIIMU CIOKHBIX BEIIECTB.

Knaccugurkayua opzanuueckux coeounenuit. OCOOEHHOCTH COCTaBa, CTPOCHUS U
CBOMCTB OpraHMYeCKuX coeAuHEHUH. OCHOBHBIE TIOJIOKEHHS TEOPHUH XUMHUYECKOIO
ctpoenus A. bytneposa, @. Kekyne, A. Kynepa.
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N3omepusi, kak QyHKIMS XUMUYECKOTO CTPOEHUSI Ha MIPUMEPE ATHUIIOBOTO CIUPTA U
auMeTuinoBoro 3gupa. [puunHbel MHOTO00Opa3usi OPraHMYEeCKUX COEeqUHEHUH.

Knaccudukanuys opraHWYeCcKUX COCIWHEHUN. YTIEBOJOPOMBI: AJKaHBI, AJKCHBI,
AJIKAHBI, AJIKAAUEHBI U apeHbl. Kiacchl OpraHndecKux COECIMHEHUM, MOJIEKYJIbl KOTOPBIX
coJiepkat (PyHKUMOHAIBHBIE TPYIIIbI: THIPOKCHIbHYIO0, KapOOHUIbHYI0, KAPOOKCHIIbHYIO,
amuHOTpynny. OTHOCUTENBHOCTD JEJIEHUS OPraHUYECKUX COSIUHEHUIN Ha KIIACCHI.

Ilonumepoi. OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUMN:
MOHOMEp, TIOJUMEp, OJIEMEHTAPHOE 3BEHO, CTeneHb noiaumepuszanuu. Crnocoos
ITOJIYy4YEHHMS ITOJIMMEPOB: PEAKIIMM MTOJMMEPU3ALMN U MOJUKOHICHCAUMU. bronoaumepsl u
uXx OMOJIOrM4ecKast poJb.

[Imactmaccel. Tepmommactel W peakromactel. [IpencraBurenu miactMacc u
obnmactu ux mnpuMeHeHus. Bomnokna. Ilpupoanbie (KMBOTHOIO U PacCTUTEIBHOIO
NPOUCXOXKJEHUSA) W XUMHUYECKHe (UCKYCCTBEHHbIE U CHHTETHYECKHE) BOJIOKHA.
[IpeacTaBuTen BOJOKOH U 00JacTU MX NpuMeHeHus. Heopranmdeckue nmojauMepsl, Kak
BEILIECTBA ATOMHOM CTPYKTYPBI.

Cmecu, ux cocmaeé u cnocodvl pazdenenusn. IloHATHE O CMECH, KAK CHCTEME
COCTOSIIIEW W3 pa3NUYHbIX XUMHUYECKMX BemecTB. Kiaccudukamus cmeceil 1o
BU3yaJIbHBIM MpHU3HAKaM (FOMO- UM TFE€TEPOre€HHBIE CMECH) U MO arperaTHOMY COCTOSIHUIO
(TBepasle, )XuaKue U razoodpasnbie cMecu). CocTaB cMmeceil: MaccoBast U 0O0ObEMHAs JOIU
KoMroHeHTa cMecu. CriocoObl paznenenusi cMmecedl. Jucnepcnwvie cucmemwt. Ilonsatue
aucnepcHoi cucteme. Kimaccudukamusi n1ucnepcHbIX CHCTEM IO pa3MepaM JAUCIEPCHOU
(da3bl 1 arperaTHOMY COCTOSTHUIO JMCIEPCUOHHOMN Cpeibl U AucnepcHoi (as3pl. 3HaueHue
JTUCIIEPCHBIX CUCTEM B NPUPOJE, MPOMBIIIJIEHHOCTH U MOBCEAHEBHOW YKU3HU YEJIOBEKA.
['pyboaucniepcHbie cUCTeMbl M UX KiaccuuKaius (CyCIEH3UH, SMYJIbCUHU, a3pPO30Ji1).
[IpumeHeHne 5THX CHCTEM B TeXHHKE M ObITy. TOHKOAMCHEPCHBIE (KOJIJIOUIHBIE)
CUCTEMBI, UX Kiaccudukanus (3omu u renu). Koarymsauus. Cunepesuc.

Jlemoncmpayuu.

Buneopparmentsl u Qororpaduu mo TeMme: HEOHOBas peKjlaMa M aproHOBOM
CBapKoOi, AupnxkabiIeil U BO3AYIIHBIX MIAPOB, 3aMOJHEHHBIX TeIHeM, OaIbHEOJIOTUYECKUE
pasoHOBBIE BaHHBI. Paznuynbie GOpMbI IEPUOANUECKON CUCTEMbI XUMUYECKUX 3JIEMEHTOB
J.1.Menneneesa. [Toptpetsr: JI. Byaboapana, JI. Hunbcona, K. Bunkinepa, A. bBytneposa,
®.Kekyne, A. Kynepa. Mogenn KpUCTAIUIMYECKUX PELIETOK: XJIOPUAA HATPHs, MOJA,
YTJIEKUCIIOro ra3a, anMasa, rpaduta. OOpa3ipl MHHEPAIOB U BEIIECTB C MOHHBIM THIIOM
CBA3M (OKCHIA KajblUs, Pa3IWYHBbIX COJIEW, TBEPIBIX IIEIOYEH, TaJIUTa, KaJIbLIUTA);
BEILIECTB C KOBAJICHTHBIM THUIIOM XUMHUYECKON CBSI3H.

Komnekuu: MeTajuioB, CIUIaBOB; BEIIECTB U MATEPHUAJIOB, MOJIyYa€MbIX HA OCHOBE
OPUPOAHOTO Tasza; HePTb W TPOIYKTHI ee mepepaboTku; amMOp(dHBIX BEIIECTB U
MaTepHaJIOB; MPUOOPOB HA OCHOBE KUJKUX KPUCTAIUIOB; MPOCTHIX U CIIOKHBIX BEIECTB;
[IacTMacc, BOJIOKOH, HEOPTraHWYECKUX TMOJMMEpPOB (MUHEpAJOB M TOPHBIX TOPO.);
opraHudeckux coenuHeHud. Juddy3us RymmMcThIX BEWIECTB C TOPSUIEH JIaMIIOYKH
HakanuBaHus v 1uddy3us nepManranara kanus uinu cyiabdara meau (I1) B Boze.

[Tpubopbl HA OCHOBE HU3KOTEMIIEPATYPHOM IJIa3MbI (Ta30BbIE J1a3epbl, IIa3MEHHbIE
MaHeJId TeJIEBU30POB U T.JI.)

MapocrepkHeBble W OOBEMHBIE MOJAETU MOJEKYJ TMEpPBbIX MPeACTaBUTENEH
pPEICNBbHBIX  YTJIEBOAOPOMOB, CTpykryp Oenka u JIHK. ®wusuueckwe cBoiicTBa
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ra3zo00pa3HbIX (MpomaH-OyTaHOBass CMECh B 3aKHUTANIKE), KUJIKUX (OCH3MH) U TBEPJIbIX
(mapaduH) anKaHOB: arperaTHOe COCTOSIHUE, PACTBOPUMOCTH B BOJIE.

['openne npomaH-OyTaHOBOW cMmecu (3axuranka). OTHOIIEHUE NPENETbHBIX U
HETPEACIbHBIX YTIEBOAOPOIOB K PAcTBOPY IEepMaHraHaTa Kaius W OpPOMHOH BOJIE.
OO6pazoBanue HE(DTIHON TUICHKU HA TIOBEPXHOCTH BOJIBI.

OO6Hapy)eHue HenmpeneIbHbIX COSAMHEHUN B KUAKUX HEPTEIIPOTyKTaX.

[Tomyuenne mmactuaeckoit cepwl. [lomydenue Oemoro Qocdopa. Ilomyuenue
JUCTUJUTMPOBAaHHOM BOJbI. OYUCTKAa CMECH KPHUCTAUIOB AUXpOMAara M TMEpMaHraHata
kanmsa. OOpasipl pa3TuIHBIX TUCTIEPCHBIX CUCTEM: SMYJILCUU, CyCIICH3UH, a3P030JIU, TEIH
u 3oiu. IlonmyudeHue koymowaHOTO pactBopa w3 xJjopuna skenesza (III). Koarymsuus
NoJIy4eHHOro pactBopa. D ekt Tunnans.

Jlabopamopmuvie onvimul. 1. KOHCTpyHpOoBaHHE TEPUOJUYECKON  TAOIUIIBI
XUMUYECKUX JIEMEHTOB C UCIOIb30BaHUEM KapTouek. 2. O3HAKOMIIEHUE C KOJUIEKIUSIMHU
METaJJIOB U CIIABOB. 3. BpOyHOBCKOE JIBH)KEHHME YaCTHUIl TYIIM WJIM LIBETOUYHOM MbUIBLIBI B
Boze. 4. IlpoBepka mpubopa Jyisi MOJyYEeHHs] Ta30B HA T€PMETUYHOCTb. 5. YBEIMUYEHHUE
JABJICHUS KUIAKOCTH mpu ee cxaTuu. 6. CpaBHEHHE KOJICOATEIBbHBIX JABMKCHUN MOJICKYJTT
BoJAbl M Jpga ¢ nomombio CBY. 7. BeimapuBaHue pacTBOpa NOBApE€HHOM COJIH.
OwipTpoBaHrE TeTeporeHHonW cmecu. OTcTamBaHWE, KaK CIOCOO pa3feieHus CMeceu
JEKaHTallMe ¥ C MOMOIIBIO JAEIUTEIbHON BOPOHKH. &. O3HAKOMIIEHHUE C JUCIIEPCHBIMU
cucTeMamu

Ilpakmuueckas paboma Ne 1. I3yuenne Gororpaduii TpeKOB 3apsHKCHHBIX YaCTHIL.

IIpakmuueckas paboma Ne 2. Tlonyuenue, coOupaHue U paclo3HaBaHUE T'a30B.

Tema 3. Xumuueckne peakuuu (13 1)

Xumuueckue peakyuu u ux Kiaccuurkayus. XUMUYECKUE pEAKIUU WU
XUMUYECKUE SIBICHUS, UX OTIWYMUS OT (u3nueckux siBieHud. Peakuuu 0e3 M3MeHEHHs
COCTaBa BEIIECTB: AJUIOTPOMM3ALMU U M30MepHu3aluu. Peakuuu, uaymue ¢ u3MEHEHUEM
YlyCJia U COCTaBa BEUIECTB: COCAMHEHUS, PA3JIOKEHMsI, 3aMelleHusi, oomeHa. Peakiuu,
NPOTEKAIOUIME C BBIJICICHUEM WU TOTJIOIIEHUEM TEIUIOThI: 3K30- U SHIO0TEPMUYECKHUE.
Jpyrue npusHaku KiacCU(UKANNN XUMHYECKUX pPEaKIuii Ha MpUMepe CHUHTE3a OKCHaa
cepbl (VI): u3MeHeHHe CTemeHEW OKHUCIEHHUS DSJIEMEHTOB, OOpa3ymoIIMX BEIleCTBa,
MCIIOJB30BaHUE KaTaau3aTopa, arperaTHOe COCTOSIHUE BEIIECTB, HAMMPABIICHUE MPOLIECCOB.

Cxkopocmb xumuueckou peaxyuu. 1IoHATHE O CKOPOCTH XMMHUYECKON pEaKLUU.
['oMoreHHbI€ U reTepOreHHbIE PEAKIIMU. 3aBUCUMOCTh CKOPOCTH XUMUYECKON peakiuu OT
MPUPOJIbl PEATUPYIOLIUX BEHIECTB, UX KOHLEHTPAIIMU. 3aBUCUMOCTb CKOPOCTH pPEaKIuu
ot temnepatrypsl. [IpaBuno Bant-I'opda. 3aBucuMoCTb CKOPOCTH peakiuu OT IUIOIIAIN
CONPUKOCHOBEHMSI BEIIECTB U HAIMYUS KaTalu3aTopa.

Oopamumocmov xumuueckux peakuyuu. HeoOpaTumbie U 00paTUMBbIE pEaKIUU.
CocTosiHue XMMHUYECKOTO paBHOBECHSI /111 0OPATUMBIX PEAKIIUA.

[Tpunuun Jle-1larense. CMelieHrne XUMUYECKOTO paBHOBECHST 0OpAaTUMBIX peaKIuii
B XMMHUYECKOM MPOU3BOJICTBE HA IPUMEPE CUHTE3a aMMHUaKa.

Oxucnumenvno-eoccmanosumenvhwle peakyuu (OBP). dnekmponus3.

CrereHb OKHCIICHUS W €€ ompezelieHne mo ¢opmyne coeauneHus. [lonstue 06
OBP. Okucnautenas ¥ BOCCTAaHOBUTENb, OKUCIIEHHUE U BOCCTAaHOBJICHUE.

DNEKTPOJU3 paciyiaBOB U PACTBOPOB HA IIPUMEPE XJIOPUIA HATPUSL.

DNEeKTPOIUTUYECKOE  MOJyueHHe  amoMuHus. [IpakThueckoe  MNpUMEHEHUE
anekTponu3a. ['anpbBaHOIIACTUKA U TalbBAaHOCTETHS.
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Xumuueckue ucmoynHuku moka. [albBaHUYECKUE DJIIEMEHTHI HAa MPUMEPE
anemeHTa Jlanuansa-SAkobu, uX yCTpOWCTBO U MPUHIIMI JEUCTBUS. Y CTPOMCTBO OaTapeiiku
Ha IPUMEpPE CYXOr0 WIEJIOYHOIO D3JIEMEHTA. YCTPOWCTBO CBHHIIOBOTO AKKyMYJISTOPA.
["anbpBaHM3anMs U AAEKTPOGOope3.

QDu3uka na cayixicoe uenoseka. AHTPONOMETPUS: U3MEPEHUE JITTMHBI M MacChl Tena,
COUPOMETPUSL U >KM3HEHHAs €MKOCTb JIETKMX. TEeIIOBbIE M3MEPEHMS M TEILIOTEpaIlvs.
N3mepeHne apTepUaJbHOTO [aBJIEHUA. [ WMIEPTOHMA W TUIIOTOHUA. YJIbTPAa3BYKOBas
IUArHOCTHKA W Tepamnus. Jnekrporepanus. JlazepHas tepanus. MarHuTHbIA pe30HaHC U
pentrenonuarsoctuka. Omooporpadus. Tomorpadus

Jlemoncmpayuu.

[Tonyuenne 6enoro docdopa. ['openue dochopa u pactBopenue okcuaa docdopa
(V) B Boge. Ilonyuenue u paznoxxenue rugapokcuaa meau (I1). Bzaumonerictpue xkenesa ¢
pactBopoM cynbpata meau (II). OmbiTel, uLTOCTpUpylOLIME TpaBuio bepromie —
o0Opa3oBaHME 0CaJIKa, ra3a UK cIaboro 3MEKTPoJIUTa. 3aBUCUMOCTh CKOPOCTH PEAKIIMHU OT
OPUPOJBI BEIIECTB HA IPUMEpPE B3aWUMOJICUCTBUA pPACTBOPOB PA3JIMYHBIX KHCIOT
OJIMHAKOBOW KOHLIEHTPAalMM C OJWHAKOBBIMH TIpaHyJdaMd LMHKAa W B3aHUMOJECHCTBUE
OJIMHAKOBBIX KYCOUKOB MarHus, [IMHKAa W XeJie3a ¢ COMIHOM KUCI0TOU. B3anmonencreue
pacTBOpa CEpHOM KHCIOTBI C pacTBOpaMHM THOCYJb(aTa HATpUs  Pa3TUIHOU
KOHIIEHTpauuu. B3anmopaeiicTBre pacTBOPOB CEPHON KUCIOTHI U TUOCYJIb(aTa HATPHUS MpU
pa3IMYHBIX TEMIIEpATypax.

OOpaTumble peakuuMud Ha TMpuMmepe mnodydeHuss pomanuga xenesa (1) wu
HAOJIIO/ICHHS 32 CMEILEHUEM PaBHOBECHUS MO0 MHTEHCUBHOCTU OKPACKHU MPOAYKTa peakluu
IPU UBMEHEHUH KOHUEHTPALUHU PEar€HTOB U MPOAYKTOB.

['openue cepsl, kak OBP. Mognens anexTponusepa. Moienb 3JeKTPOIU3HON BaHHBI
st nosrydyenust anmomunus. Komnekuus 6arapeek. CBUHLIOBBIN akkymyJisitop. Poctomerp,
MEIMLIHUHCKUE BECBI, CIIMPOMETP, PTYTHBIA W 3JIEKTPOHHBIA TEPMOMETPBI, TOHOMETPHI
Pa3JIMYHBIX BUJOB, Ja3€pHAs YKa3Ka.

BuneodparmeHTsl U Cllaiipl o TEME.

Jlabopamopuvie onvimui. 1. BiusgHue TemnepaTypbl Ha CKOPOCTh PEAKLIMHU OKCUAA
Menu (II) ¢ cepnoil kucnoroi. PaznoxxkeHue nepokcuaa BOAOpOJa C MOMOIIBIO OKCHJIA
Mmapranma (1V), a Takxke kaTanassl ceiporo kaprodens. 2. BertecHeHue Menu u3 pacTBopa
cynbsdara menu (I1) xemnesom.

Ipaxmuueckas paboma Ne3. VI3yueHne XuMUIECKIX PEaKIUil.

Ipaxmuueckas paboma Ne 4. Coopka 2anb8anuuecko2o siemenma u UCnblmauue
e20 Oelicmausl.

Tema 4. 3g0poBbe (224).

Cucmemamuueckoe noJiodcenue uenoeeKka 6 Mupe HcugomHmboix.

buonornyeckas knaccudukamus denoBeka. [IpsMoxoklieHHe U €ro BIMSHUE Ha
CKeJIeT yesnoBeKa. Pyka — oprad u npoAykT Tpynaa. Pa3BurTue yepena v roJoBHOTIO MO3ra
yenoBeka. [lepBas v BTopasi CUTHAJIbHbIE CUCTEMBI. broconuanbHas Npupoa 4eI0BeKa.

I'enemuxa uenogexka u memoowt ee u3y4eHusl.

OCHOBHBIE  TOHATUS TE€HETHKU: HACJIEICTBEHHOCTb, HM3MEHYMBOCTb, TI€EH,
XpOMOCOMBI, MYTallud, T€HOM, TE€HOTHI, (DEHOTHI, TOMHHHUPYIOIINE U PEIECCUBHbBIE
npu3Hakd. ['eHom uenoBeka W ero pacumdponka. [IpakTuueckoe 3HaUYECHUE H3YUEHUS
reHomMa 4YesjoBeka. MeToapl H3y4YeHHsT TEHETMKH YEJIOBEKa: TI'€HEAIOrMYECKHil,
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OJIM3HEIIOBBIM, IUTOreHeTHYeckuil. ['eHeTnueckue (HAC/IEeICTBEHHBIE) 3a00JieBaHUs
YeJIoBeKa.

Qu3uka uenoeexka. CkeleT C TOYKU 3peHUA (U3NYECKOTO TOHATHA O phluare.
KpoBooOparienne B cBeTe TUAPOAMHAMUKH: MyJIbC, KpoBsiHOE naBieHue. Auddysus, kak
OCHOBa (pOPMUPOBAHUS NEPBUYHON U BTOPUUYHON MOYM B MOYKAX, a TAaKXKe razoo0MeHa B
TKaHSX W JErkux. TepMmoperyiasiuus ¢ MOMOLIbIO KOXH IyT€M TEIUIONPOBOIHOCTH,
KOHBEKLWHU, U3IYyYECHHUsS U WCIAPEHUs BOAbL. DJIEKTPOJAMHAMHUYECKAs NMpHUpoAa Mepeaadyu
HEPBHBIX HMMIYJbCOB. OnrTuyeckas cucTeMma 3peHus. AKyCTHYECKas CHUCTeMa ciyxa M
roJIocoo0pa3oBaHueE.

Xumusn uenosexka. XuMUYECKUNA COCTaB Tella YEJIOBEKA: DJIEMEHTHI U BEIIECTBA, UX
knaccudukanus u 3Hauenue. Boga, ee pynkiuu. Bogueiil 6aanc B opraHu3Me 4elioBeKa.
MuHepanbHble BElIECTBA W HMX pPOJIb B IKU3HENEATEILHOCTH OpraHuM3Ma 4YesoBeKa.
3a0oneBaHusi, CBSI3AHHBIE C HEAOCTATKOM WM H30BITKOM HEKOTOPBIX XWMHUYECKHX
AJIEMEHTOB B OpraHU3Me YeJIOBeKa.

Bumamunwr. Victopusi OTKpBHITUS BUTAaMUHOB. BuTaMMHBI, Kak OHOJOTHYECKU
aKTUBHbIC BemlecTBa. bone3Hu, BBI3BAHHBIE HEAOCTATKOM WM HM30BITKOM BHUTAMHHOB:
ABUTaMHUHO3bI, THIIOBUTAMHHO3bI, THIIEPBUTAMUHO3BI.

CyTouHast mOTpeOHOCTh YelI0OBEKa B BUTAMUHAX U MX OCHOBHBIE (DYHKIIHH.

Knaccudukanus ButamuHoB. BogopacTBopuMbie BUTAMUHBI Ha IPUMEpPE BUTAMUHA
C. XKupopacTtBopruMble BUTAMUHBI HA TPUMEPE BUTAMUHA A.

TI'opmonws. HepBHass U ryMopaibHas peryssiiud NpPOLECCOB >KU3HEAEATEIbHOCTH
opranu3ma. ['OpMOHBI, Kak TPOJYKThI, BbIpaOaThbIBa€Mble KeJle3aMU BHYTPEHHEU
CEKpeLHHU.

Knaccudukanus ropMoHOB IO Keje3aM, KOTOpble HUX NPOAYLHUPYIOT U IO
xumudeckoi npupope. CBoiicTBa ropMOHOB. MIHCYJIHMH, KaKk TOPMOH OEJIKOBOM MPUPOJIBI.
AJpeHalliH, KaKk TOPMOH aMUHOKUCIIOTHOM Npupoibl. CTepouiHbIe TOPMOHBI Ha MTpUMEpE
noJIOBbIX. ['unep- u runoyHKIMs sxesie3 BHyTPEHHENH CEKPELUU.

Jekapcmea. Kpartkue cBeleHHMs O 3apOXKJICHMU M pPa3BUTUU (HapMaKOJIOTHUH.
Knaccudukanus nekapCTBEHHBIX CpPEICTB 10 arperaTHOMy COCTOSIHMIO: SKUIKUE
(pacTBOpBI, HACTOW, OTBapbl, MHKCTYpPbI, 3MYJIbCHHM, CYCIIEH3UHM W [Jp.), TBEPIbIC
(TOpOIIKYM, TAONETKH, MUJIIONU, KAlCyJbl), MSITKAE (Ma3u, JTUHUMEHTHI, TACThI, CBEYM).
AJIKanouasl. Baknunasl. XuMuoTepaneBTHUECKHE Mpenaparbl. AHTHOUOTHKHU.
Hapkotnueckne npenaparbl. Hapkomanus u ee mnocieactBusi. ONTUMaNbHBIA PEXUM
MIPUMEHEHUS JIEKAPCTBEHHBIX MIPENApaToB.

300posuiii 0opa3 rHncuznu. Ouznyeckue 370poBbe U ero kpurepuu. I[lcuxudeckoe
3I0pOBbE U €ro Kpurepuu. HpaBcTBEHHOE 3/10pOBbE U €ro KpUTEpUHU. TpU OCHOBHBIE
COCTABJISIFOLIME 3/IOPOBOT0 00pas3a >KM3HU: PEXKUM JHs, MIPABWIbHOE MUTAHUE, (PU3nYecKast
aKTUBHOCTb W 3aHATHE crnopToM. DakTophl, BIUSAIOIIME Ha 3J0POBbE YEIOBEKA:
OKpy’Karolas cpeaa, npoduiakTuueckass BaKIMHAIMS, CTPECChl, BPEAHbIC IPHUBBIUKH.
Ankoronusm u ero nocieacTBusi. HapkomaHus u ee nocineacTBusl.

Qu3uka Ha cayxcoe 300po6va uenogeka. AHTPOIIOMETPUS: U3MEPEHUE JJIMHBI U
Macchl Tejla, COUPOMETPUS U >KU3HEHHAs €MKOCTb JIETKHMX. TeluioBble H3MEpEHUs M
temorepanusa. 3MmepeHne apTepuanbHOrO JAaBieHHs. [MNEpPTOHUMS W THUIIOTOHMS.
VabpTpa3sBykoBasg JUArHOCTMKa W Tepanus. OiekTporepanus. JlazepHas Tepamusl.
MarautHsli pe3oHaHc U peHTreHoauarnoctuka. dmooporpadus. Tomorpadus

Cospemennvie meOuyuHCKUE MEXHON0ZUU
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310pOBbE UENIOBEKAa: CUCTEMHBIM monaxon. HopmanbHas ¢usnonorus yeiaoBeka.
OcobeHHOCTH (PYHKIIMOHUPOBAHMS JbIXaTEIbHOM, KPOBEHOCHOM U JPYTUX CHUCTEM
opranu3ma. DU3NOJIOTUYECKUE TOKa3aTed OpraHu3Ma YeJIOBeKa M UX HOpMaibHOE
3HadueHHe. MEIUIIMHCKUE TEXHOJOTUM JUAarHOCTUKU 3a0oseBaHuil. Bo3MOXHOCTH U
MEePCIIEKTUBBI METOJ0B MPOMUIAKTUKH, TEPAIMUHA U BOCCTAHOBIIECHUS opranu3ma. [1oaxo sl
K MOBBIIIEHUIO 3((HEKTUBHOCTH CUCTEMBI 3[paBOOXPAHEHUS.

Hngpexyuonnvie 3a601e6anusn u ux npounakmuxa

Nudexmmonnsie 3aboneBanuss ©u ux Bo3Oymutenn. CmocoObl mepenayu
WHOEKITMOHHBIX 3a00JICBaHUI ¥ COlMaibHBIE  (PAKTOPBI, CIOCOOCTBYIONIUE UX
pacnpoctpaHeHuto. MMMmyHHass cucremMa M MHOpUHUUIBL ee paboTel. OcoOeHHOCTH
(YHKIMOHUPOBAHUS UMMYHHUTETA y pa3HbIX rpynn HaceraeHus. CriocoObl MpoPUIIakKTUKA
MH(pEKIMOHHBIX 3a001eBanuid. Bakiunanus. HanpaBieHHOCT MEIUIIMHCKUX MTPENapaToB
U1 00pbObl ¢ MHGEKIIMOHHBIMU 3a0oJieBaHUAMH. [Ipobiiema pa3BUTHS yCTONYMBOCTH
BO3OyauTenelr  3aboneBaHuMii.  MexayHapoaHble  MpOrpaMMbl MO0 Oopbde ¢
UH(PEKIIMOHHBIMU 3a00J1€BaHUSAMH.

Hayka o npasunvnom numanuu

Merabonmm3m, Kak OOMEH BEHIECTBOM H DJHEPrUe Ha YpPOBHE OpraHW3Ma.
[TpunIunel  QYHKIIMOHUPOBAHUS THUIIEBAPUTEILHON CHUCTEMBI. KadecTBO MpOAyKTOB
MMUTAHUS C TOYKU 3PCHUS SHEPTETUIECKON IIEHHOCTH U COACPIKAHUS MOJIE3HBIX U BPETHBIX
BELIECTB 3HaUEHUE COANIAHCUPOBAHHOTO MUTAHUS I MOJIepKaHUs 310poBhs. [lumiessie
100aBKU: TOJIE3HBbIE CBOMCTBA M MOOOYHBIE APPEKTh HUX HMCHOIB30BaHUA. JueTsl u
O0COOEHHOCTH MX MPUMEHEHUS.

Hemoncmpayuu. Tabnuibl, BuneodparMeHTsl U cinaiapl no teme: CKeneT yenoBeKa.
Mynsx «Topc denoBeka». Mogens monekyiasl JHK. Moaenu rnaza, yxa, HO4YKH,
HEPBHOM cHCTeMBbl 4enoBeka, Koxku. CkeneT uenoBeka. M3mepeHue myibca, aBlIeHHUS,
OCTPOTBI 3pE€HHUS, TEMIIEPATyphI Tela.

Komiekiuu: BUTAaMUHHBIX MPENapaToB, MEIUIMHCKUX TOPMOHAIBHBIX MIPENapaTos,
JIEKapCTBEHHBIX (OPM PA3IMYHOIO arperaTHOr0 COCTOSIHUA, JIEKAPCTBEHHBIX (opm
pa3IUYHOTO CHEKTpa JeWCTBHS. buypeTroBas W KCAHTONMPOTEHHOBAS PEAKIUU IS
npenapara uHCyJuHa. [lopTpeThl BRIIAIOMIUXCS YUEHBIX, BHECIIUX 3HAYUTEILHBIN KAl B
dapmakosoruto. PoctoMeTp, METUITMHCKUE BECHI, CIIMPOMETP, PTYTHBIM U SJIEKTPOHHBIN
TEPMOMETPHI, TOHOMETPHI PA3TUYHBIX BUIOB, JJa3epHAs yKa3Ka

Jlabopamopnvie onvimul.

1. V3ydenne WHCTPYKIMHM IO TPUMEHEHHWIO aNTEYHBIX MPEnapaToB BUTAMUHOB.
Omnpenenenue pH pactBopa Butamuna C. 2. Onpenenenue pH cpeasl pacTBopa acriupuHa

lIpakmuueckas paboma Ne 5. Hccrnedosanue nponopyuonaibHocmu coOCmMEeHHO20
PAYUOHa NUMAHUSL, NPOBEPKA COOMBEMCMEBUSL MACCbI Meld 603PACMHOL HOPMe.

lIpakmuueckas paboma Ne 6. Hnmepnpemayusi pe3yiomamos oOwe20 amaiusa
KpPOBU U MOYU.

lIpakmuueckas paboma Ne 7. O1ieHKa UHIUBUYJIBHOTO YPOBHSI 3J0POBBA.

lpaxmuueckas paboma Ne 8. OuieHKa OMOJIOTUHYECKOT0 BO3pacTa.

Tema 5. CoBpemMeHHOe ecTeCTBO3HAHME HA CJIy:K0e yeaoBeKka (22 u)

Inemenmapuvt u Inemenmapuvle uacmuyvt? lloHsATHE O (PUBNKE BBICOKHX
SHepruu. JINHENHBIN yCKOPUTEND JIEMEHTAPHBIX YACTHLL, AIPOHHBIN KOJUIAuAED.

Jlenenwie aTOMHOTO siipa: MPOTOHBI, HEUTPOHBI. DyHIAMEHTAIBHBIE YaCTHUIIBI:
JeNnTOHbI U KBapKu. POTOHBI. b030HBI. AHTHUYACTHUIBI.
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bonvwon aoponnsiit xonnaitdep. MOHTaOX W YCTaHOBKAa OOJIBIIOTO aJpPOHHOIO
kosutanaepa. Ilpunuun neuctBusa koJutaaepa. I[Ipoucxoxkaenue maccesl. bo3on Xwurrca.
[Ipoucxoxnenne BeeneHHOW. AHTUMUD.

Dnepzemuka u Inepeocoepesrcenue

[IpobGnembl 2HEprooOecnedeHUs: HAIMOHAIbHBIC, PETHOHAIBHBIC, JIOKAJIbHBIC.
3aKOHBI COXpAaHEHUSI MAacChl U 3HEepruu. [IpakTnyeckoe NpUMEHEHUE 3aKOHOB COXPAHEHUSI.
Bunbl sHeprun. CBsi3b MacChbl U 3HEPTUU. DIJIEKTPOIHEPIUs U CIOCOOBI €€ MOJy4YECHHS
[TosyyeHne >IEKTPUUYECKOTO TOKA € IMOMOIIBIO 3JEKTporeneparopa. HerpaguunonHas
sHepreTuka. TemnoBble ©  TUAPOINEKTpOCTAaHUMH. (OCHOBHBIE TOHATHUS ATOMHOMU
DHEPreTUKHU. PanmoakTHBHOCTh. flnepHble peakiuu. ATOMHAs CTaHUWS W NPUHLUIT €€
pabotel. ADC Ha ObICTphIX HeWTpoHax. PaaMou30TONHBIE TEPMOAIEKTPUUECKHUE
renepatopsl (PUTEIl'm), npunnun wux pgedctBus. OONacTd NpUMEHEHUS aTOMHOM
DHEpPreTUKu.  SlnepHas  SHepreTMka W MEPCHEKTHBBI €€ HUCIOJIb30BaHUS.
DHepromnoTpediieHne 1 3HEProdhPEeKTUBHOCTD.

Ilpooosonscmeennan npooaema u nymu ee peutenus. I'eorpadus rojgona m ero
npuarHbl. OCHOBHBIC HAMPABIICHUS B perieHuH [Ipo10BOIECTBEHHOM TPOOIEMBI:

- UCIIOJNIb30BaHWE XHMHYECKUX BeEmeCTB (YIOOpEHHUs, PETysITOPhl POCTpa,
(hepOMOHBI, MECTUITU/IBI, PETICIIICHTHI);

- CO3[JaHME HCKYCCTBEHHBIX MPOAYKTOB IIATAHUA; - METOJbl CO3IaHUsA
BBICOKOITPOU3BOAUTEIIBHBIX COPTOB PACTEHUU U MTOPOJ )KUBOTHBIX.

OcHoebl buomexnono2uu

[ToHsiTHE OMOTEXHOJIOTHH, KaK MPOU3BOAUTEIILHON CUIIbI 00IIECTBA, UCIIONb3YOLIEH
’KUBBIC OpraHU3Mbl U OMOJIOTUYECKHE MPOLECCHl B IPOU3BOACTBE. TpH ATana CTaHOBJICHUS
U pa3BUTHUSI OUTEXHOJOTUU: paHHss, HOBast U HOBelas. TpaguiuonHass OMOTEXHOJIOTHS:
OPOU3BOJACTBO  MPOJAYKTOB  MHUTaHWs, ImepepaboTka  OTXOoAoB.  MouekyspHas
ounorexnosorus. CTpykTypa U QyHKIUS HyKJIEUHOBBIX KUCIOT. CunTte3 Oenka. Kinetounas
unwkeHepus. ['enHas tepanusa. IlpumeHeHue OMOTEXHOJOTMHM B 3APABOOXPAHEHUH,
CEJIbCKOM  XO3SIMCTBE M OXpaHE€ OKpyXkawmled cpeabl. [‘eHHas UHXEHEepus.
['erHOMOM(UIIUPOBAHHBIE OPTAaHU3MBI W TPACHCTEHHBIC TPOIYKTHI. Knerounas
nHxeHepus. Knonuposanue.

DOMOpHOHAIIEHBIE M CTBOJIOBBIE KJIETKH. buoiormueckas WHXEHEpHs, KaK METOJ
WCITOJB30BaHUS MHMKPOOPraHM3MOB B KauecTBE OHOpPEAKTOPOB ISl  TOJy4YEHUS
MIPOMBINIUICHHON TIpoyKinu. OCHOBHBIE HAMPABIICHUS WCIIONH30BaHUS (DEPMEHTATUBHBIX
npoueccoB. MMmoOmIn3oBaHHble (QepMeHTh. MUPOBOM pPBIHOK OHOTEXHOJIOTUH.
[lepcniekTHBBI pa3BUTHS POCCUICKOTO CETMEHTA.

Hanomexnonozuu u ux npuioxicenue

HaHouwacTuipl B KMBOW M HEXHMBOM NPUPOJE: Pa3MEPhl, THUIIBI CTPYKTYPBHIL,
(byHKIMOHAIbHAsA 3HAYUMOCTh. OCOOEHHOCTHM (U3NYECKHMX W XHUMHUYECKHMX CBOMCTB
HaHoyacTull. CamoopraHu3anus. MeToapl MOJy4eHUsT HaHOYacTul. MeToapl M3ydeHUs
HaHoOMartepuasioB. KoHcTpynpoBaHne HaHoMaTepuanoB. HoBbIe TEXHONOTMHU, CTPOSIIHUECS
Ha HCMOJIb30BAHUM HAHOYACTHI W MaTepuaioB, NOJy4YaeMblXx U3 Hux. llonstue o
HAHOTEXHOJIOTHH, KaK YIPABISIEMOM CHUHTE3€ MOJICKYJSIPHBIX CTPYKTYp. [Ba moaxona B
HAHOTEXHOJIOTUU: «CBEPXY BHU3» M «CHHU3Yy BBEpX». MOJNEKyIsIpHbIA CHUHTE3 U
camocObopka. HaHockomuyeckoe BBIPANMBAHWE KPUCTAIUIOB U TIOJUMEPHU3UIINS.
VYrnepoaueie HaHOTpYOkH. CuHepreTuka. BiusHue HAHOTEXHOJIOTMI Ha pa3BUTHE
TEXHUKHU. DKOJOTUYECKUI aClIEKT HAHOTEXHOJIOTUA.
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Qu3uka u 6uim. HarpeBaTelbHble U OCBETUTENbHBIE NPUOOPHL. PazHoBUAHOCTH
JIaMI1: HAKQJIMBaHUs, TaJIOT€HHbIE, TIOMUHECLIEHTHBIE, CBETOIUOHBIE.

MuxkpoBoiHoBas nieub (CBU-meus) u npuHImn ee padoThI.

KUIKOKpHUCTAIUIMYECKUE B3KpaHbl M JUCIUIEM, WX YCTPOWCTBO. OJIEKTPOHHBIN
tepmometrp.  Jlomammue — poboTel.  PamuomepenaTuMku 0 M pajMONPUEMHUKH.
[IpyHUIMIIMATBPHOE YCTPOWCTBO TEJE€BU30pa M TejeBHAeHUsS. CIyTHHKOBas M COTOBAs
CBA3b.

Xumua u O0vim. Morwmue U yuctamume cpeacrsa. [lOBEpXHOCTHO - aKTUBHBIE
BemectBa ([TAB). OrGenuBaTenu: XuMUYECKHEe U ONTHYECKUE. MIHCEKTUIIUIBI - CpencTBa
Uist 60pbOBI ¢ HACEKOMBIMU. XHMMHUYECKHE CPEJICTBA TMTHMEHbl U KOCMETHKHU. [luiieBbie
100aBKH, UX MAPKUPOBKA.

Cunepzemuka.

[TonsiTuE O CHHEpPreTMKeE W CaMOOpraHW3allud OTKPBITHIX cucteM. OOume
OPUHIMUIBL cUHEpreTuku. Touka Oudypkanum u arTpakT. Ponb cuHepreTku asis
W3YUYEHHUSI IPUPOJHBIX U COUUAIBHBIX ABICHUN. CTPYKTYpHUPOBAHUE MATEPUAIIBHOTO MUpPA
U €T0 M3yuYeHHUE CelUaIbHbIMU pa3aenaMu GU3HUKH.

@DOopMBbI IBH>KEHHS] MATEPHH.

Ecmecmeo3nanue u uckyccmeo. 3070TO€ CEYEHUE U €ro HUCIOJIb30BaHHUE B
MIPOU3BEICHUAX  APXUTEKTYpPbI, JKUBOIHCH, CKyJbOTYphl. IlocienoBareabHOCTb
®uboHauuyu, ee NPUMEHEHHE B HCKycCTBE. PacmpocTpaHeHHOCTh MpaBWiia 30JI0TOTO

cedyeHuss W mocaenoBarenbHOCTH DuboHayun B KUBOM MpuUpoe. buonnka wu
apXHUTEKTypa. B3anMMONpPOHMKHOBEHNE €CTECTBO3HAHMS U UCKYCCTBA.
Jlemoncmpayuu.

Tabnuiel, BuacopparmMeHTsl U hoTorpaduu mo Teme.

[Toptperer:  Hx. UYensuka, II. Xwurrca, JL.M. Jlenepmana, M. @apaneu,
A.A.bekkepens, M. CknagoBckaa-Kropu, JI. Melitaep, O. ['ann

Jlabopamopnvie onvimol. 1. U3MepeHue mapamMeTpoB KUCTH PYKH

Ipaxmuueckas paboma Ne 9. I3yueHue siBICHUS dJIEKTPOMArHUTHOW MHIYKIIUH.

Ilpakmuueckas paboma Ne [0. W3yueHue 3070TOTO CEUYEHUS HA PA3ITHYHBIX
O00BEKTaxX.

Tema 6. Bkiiax coBpeMeHHBIX YueHbIX B popmupoBanue EHKM (4 yaca)

Nzydyenne Ouorpaduu COBpEMEHHBIX pOCCHMCKHX YyueHbIX. OIlleHKa BKJIaja
COBPEMEHHBIX pOoccUiCKUX yueHbIX B (QopmupoBanue EHKM. Ilocnennue oTkpwiTHS B
00JacTH €CTECTBEHHBIX HAYK.
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TEMATHYECKOE INTAHUPOBAHME (10 knacc)

Ha3Banue ydueOHOTO IIpeAMeTa: €CTECTBO3HAHNE
KonuuectBo yacos 3a rox: 102
KosmuectBo yacoB 3a 1 nonyroaue - 48; 2 nonyroaue -54

Mecto | IlpumepH
Ne Koa- B bIe Ipumeua
wn Ha3Banue Tembl ypoka BO Vel cpo e
4acoB
Ke HU3YUYEeHUs
Tema 1. BBenenue. 4 CeHTsa0ph
1.1 | BBeneHue B ecTeCTBO3HAHHUE. §1
1.2 | EcTecTBO3HaHME — €IMHCTBO HAYK O IPUPOJIE.
1.3 | Kordepennus mo Teme: «EcTecTBO3HAHNE — €IMHCTBO HAYK O MPUPOJICY.
Tema 2. EcTecTBO3HAHUE U METOAbI IO3HAHUS MHUPA. 16 eHTAOPb —
OKTAOpPH

2.1 | Ucropus nsydenus npupobl. [Iporpecc B ecTeCTBEHHBIX HAyKax U €ro BKJIAJ B 1

pa3BUTHE LIMBUJIU3ALUU.
2.2 | OMOUPUYECKUN YPOBEHb HAYUYHOI'O TTIO3HAHUS. 1 §2
23 IIpakTuyeckas padora Nel. «OMIUpUYECKoe NO3HAHUE B U3YUCHUHU 1

€CTECTBO3HAHUSD.

IIpakTuyeckas padora Ne2. IlocTpoeHrne NPOCTPAHCTBEHHBIX MOJENEH 1
2.4 | HEOPTAaHMYECKUX W OPraHMYECKHX COCJMHEHUN B COMNOCTABICHUU C HX

CBOWCTBAaMH.
2.5 | TeopeTnueckuil ypOBEHb HAYYHOIO IMO3HAHMSI. 1 §3
2.6 | Cemunap no teme «TeopeTndeckuil ypoB€Hb HAyYHOTO MO3HAHUSY. 1
2.7 | S3bIK ecTecTBO3HAHUA. bronorusi. 1 §4
2.8 | S3BIK eCTECTBO3HAHUS. XUMHUS. 1 §4
2.9 | A3bIk ectrecTBO3HaHUS. DU3HKA. 1 §4
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2.10 | EcTecTBeHHO-HAY4YHbIE NTOHSITHUS, 3AKOHBI U TEOPUHU. 1 §5
2.11 | EcTecTBeHHO-Hay4YHasi KAPTUHA MUpA. 1 §6
2.12 | Mupsl, B KOTOPBIX MbI JKHUBEM. 1 §7
2.13 | IIpakTuyeckas padora Ne3 «HabGmroneHue 3a ropsiiei cBeuein. 1
2.14 | IlpakTtuyeckas padora Ne4 «HabGmoneHue 3a N”3BMEHEHUEM COCTOSIHUSI JIbJIAY. 1
2.15 | O00061menne 3HaHMid M0 TeMe «EcTecTBO3HAHME U METO/Ibl MIO3HAHUSI MUPAY. 1
2.16 | 3a4er no teme: «ECTECTBO3ZHAHUE U METOJIbI IO3HAHUSI MUPAY. 1
Tema 3. Meramup. OcBoeHre KOCMOCA U €r0 POJib B KM3HU YeJIOBeYeCTBA. 9 Hosopb
3.1 | OcBoeHHe KOCMOCa U €ro pojib B KU3HHU YEJIOBEUECTRA. 1 §8
3.2 | Bkiiaag 0Te4eCTBEHHOM HayKH B pa3BUTHE KOCMOJIOTHH. 1
3.3 | ActpoHOMHUS KaK Hay4YHBIN yHIAMEHT OCBOCHHSI KOCMHUYECKOTO MPOCTPAHCTBA. 1 §9
3.4 | Bcenennas: Teopusi BOSHUKHOBEHUS, CTPYKTYpa, COCTaB, IBOJIIOIUSI. 2 §9
35 PakeTroHocuTenu, HCKYCCTBEHHBIE CITYTHUKHU, OpOUTANIbHBIC CTAHIINH, 1 §10
MJIaHETOXOJIbI.
3.6 | Ucmonp30BaHne CIIyTHUKOBBIX CHCTEM B chepe HHPOPMAITMOHHBIX TEXHOJIOTHMA. 1 §11
37 CoBpeMeHHbIE HAYYHO-HUCCIIEI0BATEICKUE MPOrPAMMBI MO U3YYEHUIO KOCMOCa 2 §12,13
Y WX 3HAYCHHUE.
38 [Tpo6iemsl, cBsI3aHHBIE C OCBOEHHUEM KOCMOCA, U ITyTH UX PEIICHUS. 1 §14
' Mex1yHapOAHO€ COTPYAHUYECTRO.
Tema 4. O00s10uku 3emuiu: aurocepa, ruapocdepa, armocdepa. 12 Hosiopsb-
aeKadpb
4.1 | Crpoenune 3emun. JIutochepa. 2 §15
4.2 | IlpakTnuyeckas padora NeS «/3yueHne KOUIEKIUU TOPHBIX TOPOI. 1
4.3 | 'mapocdepa. Oxeansl U MOPSI. 1 §16
4.4 Boabl okeaHOB 1 MOpEN. 1 §16
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4.5 | Boapl cymin. 1 §16
4.6 | Atmocdepa. [loroga. 1 §17
4.7 | AtmochepHoe maBiaeHue. Betep. 1 §17
4.8 | BnaxxHoCTh BO3ayXa. 1 §17
49 IIpakTuueckas padbora Ne6 «3yueHne napaMeTpoOB COCTOSHUSI BO3yXa B 1
' KaOMHETE.
4.10 | O600menne matepuaia «Meramup. O60109KH 3eMIIN. 1
. SIuBaps -
Tema 5. Makpomup. Hayka 00 okpyxaromeii cpene. buocgepa. 23
(deBpainb
5.1 | )Ku3Hb, CBOMCTBA )KUBOI'O U MX OTHOCUTEIBHOCTb. 1 §18
5.2 | IIpoucxox1eHUE XKU3HU Ha 3EMIIE. 1 §18
5.3 | X¥uMHU4YECKUN COCTaB KJICTKHU. 1 §18
5.4 | IIpaktnueckas padora Ne 7 «Pacrio3HaBaHUe OPraHMYECKUX COCAMHECHUIN 1
5.5 | YpoBHU OpraHu3aiyu XHU3HH. 1 §19
5.6 | IIpokapuoThl ¥ SYKapuOTHI. 1 §20
57 IIpakTnyeckas padora Ne 8 «3ydeHre cTpoeHHs paCTUTEIBHOMN U JKUBOTHOMN 1
KJICTKW.
58 IIpakTuyeckas RﬂﬁOTa Ne9 «M3yueHne MUKPOCKOMTMYECKOTO CTPOCHUS 1
YKUBOTHBIX TKAHEI.
5.9 | Knerounas teopus. [Ipocreitmme. Bupycsi. 1 §20
510 IIpakTuyeckas padora Ne 10. M3yuenue noBeneHus HpOCTeP'IHIPIXuHPOCTGI)'IIHHX 1
110 MUKPOCKOIIOM B 3aBUCUMOCTH OT XMMHUYECKOT'0 COCTaBa BOJIHOW CPEIbI.
5.11 | IlonsiTne OMOTOTUYECKON IBOTIOITUH. 1
5.12 | DBOIIOIIMOHHAS TEOPHSI. 2
513 CoBpeMeHHbIE METO/IbI MOIAEPKaHUs YCTOMYMBOCTH OMOTE€OILIEHO30B U 1 §21
HCKYCCTBEHHBIX 9KOCHCTEM.
5.14 | Ilumesble 1ienu. DKonorus. IKOJOTHIECKUE (PaKTOPHI. 1 §21
5.15 | lIpakTuyeckas padora Ne 11. «M3ydyeHre B3auMOCBsI3€l B UICKYCCTBEHHOM 1
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AKOCUCTEME — aKBApUyME M COCTABJICHUE IICNIeH MTUTAHUS.

5.16 | buocdepa. Hoocdepa. Texnocdepa. 1
5.17 | Cemunap Ha TeMy: « DKOJOTHYECKUE MTPOOTIEMbI COBPEMEHHOCTHY. 1
5.18 | IIpoGaeMbl OTXOJ0B U 3arpsi3HEHUS OKPYIKAIOIIEH Cpeibl. 1
519 IIpakTnueckasi padora Ne 12. «M3ydyenue ObITOBBIX 0TX070B. Pa3zpaboTka 1
POEKTa pa3/iesIbHOTO cOopa Mycopay.
5.20 | B3auMoCBsI3b COCTOSIHUS OKPY>KAIOIIEH Cpe/ibl U 310POBbs UEJIOBEKA.
5.21 | O0001menne maTepuaa no reme «MakpomMupy.
599 3auer no teme: «lIporcxoxaeHue KxU3HU Ha 3eMiie. Y POBHU OpraHu3aluu
*u3HU. OCHOBBI 3KOJIOTUH. DBOJIOIIMOHHASL TEOPUSY.
Tema 6. AOuoruveckue (PaKTOPbl U NPHUCHOCOOJEHHOCTH K HHM JKHBBIX | 28 Mapr -
OPraHU3MOB. anpeJib
6.1 Ocob6ennoctu kimmata Poccuu. 30Ha apKTUYECKUX MYCThIHb, TYHJIP U 2 §24
JIECOTYHJP.
6.2 IIpakTuyeckas padora Nel3 «3ydenue npucrnocoOIeHHOCTH OPraHU3MOB K 1
' cpeae OOUTaHUSD.
6.3 | DnekTpoMarHuTHas MIPUPOJIa CBETA. 1 §25
6.4 | OnTHyecKre CBOMCTBA CBETA. 1 §25
6.5 | IIpaktnueckas padbora Nel4 «/M3yyeHne BOJTHOBBIX CBOMCTB CBETA. 1
6.6 | CBeT M mpuCIIOCOOJICHHOCTh K HEMY KHBBIX OPTaHU3MOB. 1 §25
6.7 | IlpakTuyeckasi padora NelS «/3ydyeHnue nzo0paxeHus, 1aBaeMOro JUH30M». 1
6.8 | BHyTpeHHsIsl 3HEPTUsi MAKPOCKONMYECKON CUCTEMBI. 1 §26
6.9 | TemoBoe paBHOBecue. TemnepaTypa. 1 §26
6.10 | TemmepaTypa u IpUCTIOCOOJICHHOCTh K HEW KUBBIX OPTaHU3MOB. 2 §27
6.11 | Ctpoenre MOJIeKyJIbl M (PU3UYECKHE CBOMCTBA BOJIBI. 1 §28
6.12 | IIpakTtnueckas padora Nel6 «3mepeHue yeabHON TEMIIOEMKOCTH BOABDY. 1
6.13 | DnekTpoauTrdecKas JUCCOIMALIMSL. 2 §28
6.14 | PactBopumocTh. pH Kak mokazatenb Cpejibl pacTBOPA. 1 §28
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6.15 | XuMudecKrue CBOMCTBA BOJBI. §28
6.17 IIpakTuyeckas padora Ne 17 «3yueHue )KeCTKOM BOJIbI U YCTPAHEHUE €€
KECTKOCTH.
6.18 HpaKTI/I:IeCKaSI pabora Nel8 «VccnenoBanue cpejibl pacTBOpa COJEH U COKa 1
pacTeHun.
6.19 | Boga — abuotnueckuii pakTop B JKU3HU PACTCHUMH. §29
6.20 Kondepennuus no reme «Boaa — abuotnueckuit (pakTop B )KU3HU KUBBIX §29
OpraHU3MOB).
6.21 | Conu kak abuotudeckuid paxTop. 1 §30
6.22 | [TouBa kak abuoTudeckuii hakTop. 1 §30
6.23 | IlpakTuyeckas padora Nel9 «/M3ydeHue coctaBa IOYBbD). 1
6.24 | buotnueckue HaKTopshl. 1 §31
6.5 O06o00menne mo teMe «AdroTnueckrue PakTopsl U MPUCTIOCOOIEHHOCTh K HUM 1
YKUBBIX OPTAHU3MOBY.
6.26 3ader no Teme: «AGuoTryeckue GaKkToOpbl U MPUCTIOCOOICHHOCTh K HUM JKUBBIX 1
OpraHU3MOBY.
Tema 7. IIpocTpaHCTBO U BpeMsl. 6 Mai
7.1 | IloHsITHSI TPOCTPAHCTBA ¥ BPEMEHH. 1
7.2 | BUOpUTMBI. 2 §32
7.3 | Cnoco0Osl nepenaur HHPOpMAITUU B )KUBOW MPUPOJIE. 1 §33
7.4 | Uudopmaius 1 4elIOBEK. 2 §33
Tema 8. [loaroroBka u 3a1UTA UCCJIEI0BATEIbCKUX IIPOEKTOB. 7 Mai
8.1 | BeimosiHeHUE SKCIEPUMEHTAIBHON YaCTH UCCIIEIOBATENIHCKOTO MPOEKTA. 5
8.2 | 3amura ucclieIoBaTeNIbCKUX MPOEKTOB. 2
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TEMATHYECKOE INTAHUPOBAHME (11 knacc)

Ha3Banue ydueOHOTO IIpeAMeTa: €CTECTBO3HAHNE
KonuuectBo yacos 3a roa: 34
KonnuectBo vacos 3a 1 monyroaue - 48; 2 nonyroaue -54

Mecto | IIpumepn
Ne e B ble Ipumeua
w/n Ha3Banue Tembl ypoka BO T o e
4acoB
Ke H3YYEeHUs
Tema 1. IloBTOpenue kypca 10-ro kiacca. 7 CeHTA0pH
1.1 | MHoroo6pasue ecTeCTBEHHOTO MUpPA: MEraMHUp, MAaKpOMUP, MUKPOMHUD. 1
1.2 | buocdepa. YpoBHM opraHu3aliiy )KU3HU Ha 3eMJIe. 2
1.3 | OCHOBHBI€ MOJIOKEHUSI CUHTETHYECKOW TEOPHUH IBOJIIOIMH. 1
1.4 | DneMeHTbl TEPMOJMHAMUKYA U TEOPUU OTHOCUTEIHHOCTH. 2
15 BBoaHasi KOHTpoJIbHAA paboTa 1o teme: «IloBTopeHne OCHOBHBIX 3aKOHOB, 1
' noHsATUM 1 Teopui Kypca 10 kiaccay.
Tema 2. Mukpomup. Atoma. Bemecrsa eHTAOpPb —
HOSA0Pb
2.1 | OCHOBHBIE CBEICHHUS O CTPOCHUU aTOMa. 3
29 IIpakTnueckasi padora Nel «3yuenue gortorpaduii TpeKoB 3apsHKEHHBIX 1 §1
YaCTHID.
2.3 | Otkpertue JI.M.Menzneneessim Ilepuoandeckoro 3axkoHa. 2 §2
24 3nauenue [leproanueckoro 3akoHa u [leproanueckoi CUCTEMbI XUMUYECKUX 3 §2
' sanemenToB /.M. MenneneeBa aiis popmupobanus EHKM.
2.5 | bnaroposiHbie rassl. 1 §3
2.6 | MoHHass XuMu4ecKas CBS3b. 1 §3
2.7 | KoBajieHTHasi XUMHUYECKas CBSI3b. 2 §4

28



2.8 | Metanns! u criaBel. Metammyeckass XUMHUYECKas CBS3b. 2 §5
2.9 | MoJiekyasipHO — KUHETUYECKasi TEOPHs. 1 §6
2.10 | ArperatHble COCTOSIHUSI BELIECTBA. 1 §6
2.11 | IIpupoaHslii ras. 2 §7
2.12 | Ilpaktuyeckas padora Ne2 «[lonydyeHue, cobnpaHue M pacro3HaBaHUE Ta30By. 1
2.13 | Kunkue BeniectBa. Hed1h. 1 §8
2.14 | TBepaoe cocTosinue BemecTBa. JKuUJIKue KpUCTAIIbI. 2 §9
2.15 | Knaccudukarus HeOpraHMIeCKHX BEIIECTB U €€ OTHOCHUTEIBLHOCTD. 1 §10
2.16 | Knaccudukarust opraHM4ecKux COSaMHEHUMH. 2 §11
2.17 | Ilonumepsl. 2 §12
2.18 | CmecH, uX cOCTaB M COCOOBI pa3ieJIeHuUs. 2 §13
2.19 | lucuepcHbIE CUCTEMBI. 2 §14
2.20 | IToBTOopenune u 0000uIeHUE 1O TeMe «CTpOEHHE aTOMA 1 BEUIECTBAY. 1
2.21 |3a4er no teme: «CTpoeHUE aTOMa U BEILIECTBAY. 1
Tema 3. Xumunueckue peakimu. 13 JexaOpb
3.1 | XuMuuecKre peakini 1 uX Kiaccuukaiuu. 2 §15
3.2 | CKOpOCTh XUMHUYECKOW PEAKIIHH. 2 §16
3.3 | O6paTUMOCTh XUMHUYECKUX PEAKIIHUM. 1 §17
3.4 | IIpakTtnueckas padora Ne3 «/3yueHre XMUMUUECKUX PEAKLININ. 1
3.5 | OxkucnutensHO — BoccTaHoBUTENbHBIE peakiuu (OBP). Dnexkrponus. 2 §18
36 | XMMHUYECKHE UCTOUYHUKH TOKA. 2 §19
37 HpaK"l;l/l‘IeCKaﬂ padora Ned «COopka raJpBaHUYECKOTO 3JIEMEHTA U UCIIBITAHUE 1
€ro JeUCTBUSY.
3.8 | lloBTOpeHue n 00600mIeHNe MO TeMe «XUMUYECKUE PEAKIII. 1
3.9 | 3ader no Teme: « XUMHUUYECKUE PEAKITUNY. 1
Tema 4. 3n0poBbe. 22 SuBapsn -
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MapT

4.1 | CucreMatruecKoe MOJIOKEHHUE YeJIOBEKa B MUPE KUBOTHBIX. 2 §20
4.2 | I'eHeTrka yenoBeKa U METObI €€ U3YUCHUS. 2 §21
4.3 | ®usuka 4eaoBEKa. 2 §22
4.4 XWMUS 4EIIOBEKA. 2 §23
4.5 | ButaMuHBL. 1 §24
4.6 | 'opMOHBL. 1 §25
4.7 | JlexapcTna. 1 §26
4.8 | 3n0poBbIfi 00pa3 KU3HMU. 1 §27
4.9 | ®dusuka Ha CIIy)KO0€ 3I0POBBS YeJIOBEKa. 1 §28
4.10 | CoBpeMeHHbIE METUIIMHCKUE TEXHOJIOTUH. 1 §28
4.11 | UadexunonHbie 3a00J€BaHMs M UX TPO(PHIAKTHKA. 1 §28
4.12 | Hayka o nmpaBUJIbHOM ITUTAHUU. 1
IIpakTuyeckas padora Ne 5 «MccnengoBanue nponopuuoOHAILHOCTH 1
4.13 | coOOCTBEHHOTO pallOHA MMUTAHUA, TPOBEPKA COOTBETCTBHS MacChl Teja
BO3pPACTHON HOpMEY.
414 IIpakTuyeckas padora Ne 6 «uTeprnperanus pe3ynbTaToB O0IIETO aHAIN3a 1
KPOBH M MOUM).
4.16 | IlpakTuueckas padora Ne 7 «OneHka MHAUBHUIYaJIbHOTO YPOBHS 3JI0POBbSI». 1
4.17 | llpaxkTtuyeckas padora Ne 8 «OneHka 6MOJIOTHUECKOT0 BO3PACcTay. 1
4.18 | IloBTOpenue u 00001eHne MO TeMe «YeT0BEK 1 €ro 310pOBbEY. 1
4.19 | 3a4det no Teme: «HeJIOBEK U €T0 3J0POBHEY. 1
Tema 5. CoBpeMeHHOe ecTeCTBO3HAHME HA CJIYKOe YesioBeka (22 v). 2 Mapr -
Maii
5.1 | DneMeHTapHbI JIU 371€MEHTAPHbBIC YACTHUIIBI. 2 §29
5.2 | bonb1ioil aapoHHBIN KOJIauaep. 1 §30
5.3 | DHepreTuka u SHEProcOepeKeHue. 2 §31
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IIpakTuyeckas padora Ne9 «/3yueHue ABICHHS JIEKTPOMArHUTHOM

54
WUHYKIIN.
5.5 | IlpoioBoaBCTBEHHAS MPOOIEMa U ITyTH €r0 PEIICHUS. 2 §32
5.6 | OCHOBBI OMOTEXHOJIOTHH. 2 §33
5.7 | HaHOTE€XHOJOTUU U UX NPUMEHEHHUE. 2 §34
5.8 | Yuenuueckas koHepeHius: «[ opu30HTHI MPUMEHEHNS] HAHOTEXHOJOTHI. 2
5.9 | ®uszuka u ObIT. XUMHS U OBIT. 2 §35-36
510 IIpoBeneHue KOHTPOJIHLHO-U3MEPUTEILHON MPOLEYPhI B PAMKAX 2
] NMPOMEXKYTOYHOM aTTecTanum 3a Kypc 11 kiacca
5.11 | Cunepretuka. 1 §37
5.12 | EcTrecTBO3HAaHHUE U UCKYCCTRBO. 2 §38
513 IIpakTuyeckas padora Nel( «M3ydyeHue 30710TOro CEUeHUsI HA pa3IMYHbBIX 1
) 00BEKTaXY.
Tema 6. Bkiiag coBpeMeHHbIX YueHbIX B (popmupoBanue EHKM. 4 Maii
6.1 | Bxnag poccuiickux ydenbix B hopmupoBanne EHKM. 2
6.2 | CoBpeMEeHHBIE OTKPBITHS POCCUICKUX YUEHBIX. 2
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