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PexBu3uTHI padoyeil mnporpaMmmbl

PaGouas mporpamma paspaboraHa B COOTBETCTBHH:

- ¢ TpebOoBaHusIMU (heepaTbHOr0 TOCYIapCTBEHHOIO O0pa30BaTeNbHOIO CTaHJapTa
cpenHero nmpodeccuoHanbHOro 00pa3oBaHUsl 1O MPOrpaMMe MOJATOTOBKU CIEIUAINCTOB CPETHETO
3BeHa (PI'OC CIIO mo IIICC3) no cnemmansHoctH 13.02.07 DnexTpocHabxkeHue (MO OTpacisim),
yTBEpXKAEHHOTO MpuKa3zoM MuHoOpHayku Poccun ot 28.07.2014 Ne827;

— C TpUMEpHOW mporpamMmor paspaboraHHo @DeaepanbHBIM TOCYJAPCTBEHHBIM

ABTOHOMHBIM yupexieHueM «PenepanbHblii MHCTUTYT pa3BUTHS 00pa30BaHUS».

Pabouyro nporpammy pazpadoTanu npernoaaBaTeiu H.B. Yemuncora

C.B. JIpicoBa

Pabouas mporpamma omoOpeHa pemenneM uKiI0Bor komuccuu ot 30.08. 201 7.

[TpoTokon Nel

[Ipencenarens MUKIOBOM KOMUCCUU E.B. Cepernna
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1 MOACHUTEJIbHAS 3AIINCKA

[Iporpamma  oGmieoOpa3zoBarenbHONM — ydeOHOW — mucnmmuimHbl  «EcTecTBO3HaHME
npelHa3HaueHa /i W3YYCHHsSI €CTECTBO3HAHUA B NPO(ECCHOHANBHBIX 00pa30BaTEIIbHBIX
opraam3anusax CIIO, peanu3yromux 00pa3oBaTeIbHY0 MPOrpaMMy CpeIHEro 001ero oopa3zoBaHus
B IIpe/iesiax OCBOSHHUs OCHOBHOM MpodeccuoHaibHON oOpa3oBarenbHoi nmporpammbl CITO (OITOIT
CIIO) na 6a3e 0OCHOBHOTO 00IIer0 00pa3oBaHus MPU MOATOTOBKE CIIEUATNCTOB CPEAHETO 3BEHA.

[TporpamMma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero obmiero oopa3oBaHws,
NPEIBSIBISEMBIX K CTPYKTYPE, COICPKAHUIO M pe3ylbTaTaM OCBOCHHUS YYEOHOW TUCIUILINHBI
«EcrecTBO3HAHUE», B COOTBETCTBUM C PexoMeHIanusMu MO OpraHU3alMH MOJYyYEHUs CPeHEro
obOmiero oOpa3oBaHHsl B Ipelneiax OCBOGHHUS OOpa30BaTelIbHBIX MPOTPaMM  CPETHETO
npodecCHOHATBLHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIETro 00pa3oBaHMs C yI€TOM TpeOOBaHUI
denepanbHBIX TOCYIAPCTBCHHBIX O0Pa30BATEIBHBIX CTAHAAPTOB W IMOJIy9aeMOW Tpodeccuu Wi
CHEIHMAIbHOCTH  cpeaHero  mpodeccuoHansHoro  obOpasoBanus  (mucbMmMo  JlemaprameHTa
roCy/IapCTBEHHOU MOJUTHUKU B cdepe MoAroToBku padounx kaapos u 11O MunoOpnayku Poccun
ot 17.03.2015 Ne 06-259).

Conep:xkanue mnporpammbl  «EcTecTBO3HaHHWe»  HANpaBJIeHO HAa  JOCTHJKEHHe
CJIeAYIOUIUX LeJIe:

- OCBOGHHME 3HAaHUW O COBPEMEHHOW €CTECTBEHHOHAYyYHOW KapTHMHE MHUpa M METOoJax
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C Haubojee BaXHbIMU HACIMH U  JOCTHKEHUSIMU
€CTECTBO3HAHMS, OKAa3aBIIUMH ONPE/CIISIONICe BIMSHUEC HA PA3BUTHC TEXHUKH W TEXHOJOTHIA;

- OBIIQJICHNEC YMCHHUSMH TIPUMCHATH TIONYYCHHBIC 3HAHWS IS OOBSCHEHHWS SIBIICHUHN
OKPYXKAIOIIero MHpa, BOCHOPUATHA HH(POpPMAIMM €CTeCTBEHHOHAYYHOTO U MPOQecCHOHATBHO
3HAUUMOTO  COJEp)KaHUsS;  pa3BUTHE  UHTEIJICKTYyalbHBIX, TBOPYECKHUX CIIOCOOHOCTEH U
KPUTHYECKOTO MBINUICHUS B XOJ€ MPOBEICHUS MPOCTEHIINX WCCISAOBaHUN, aHaM3a SBJICHHU,
BOCTIPUATHS M WHTEPIPETANMA €CTCCTBCHHOHAYYHOU MH()OPMAIIHN;

- BOCIUTaHHWE YOEXKIEHHOCTH B BO3MOXHOCTH TIIO3HAHUS 3aKOHHOW TMPHPOABI U
WCIIONIb30BAaHUsl JOCTHKCHHIM €CTECTBEHHBIX HAYK [UJIS Pa3BUTHS I[HMBWIM3AIMU M TIOBBIIICHUS
KaueCcTBa KU3HH,

- IPUMCHECHUE EeCTCCTBCHHOHAYYHBIX 3HAHUH B TPOPECCHOHATBHOU MACSITEILHOCTH U
MOBCEIHEBHON KU3HU JUIsi oOecredeHuss Oe30MacHOCTH >KU3HENEATENbHOCTH, TPAaMOTHOTO
UCIIONIb30BAaHUsI COBPEMEHHBIX TEXHOJOTHI; OXpaHbl 3[IOPOBBS, OKPYKAIOUIEH CpeIbl.

B mporpammy BKIIOYEHO cojepkaHHeE, HANpaBiICHHOE Ha (OPMHpPOBAHUE y CTYACHTOB
KOMIETEHINH, He0OXOoAuMBIX I kadectBeHHoro ocsoeHust OIIOII CIIO na 0a3se OCHOBHOTO
obmiero oOpa3oBaHusi ¢ MOJyYEHHUEM CpEIHEro oOmiero oOpa3oBaHUs; MPOTPaMMBI TOJITOTOBKU

CIICHUAIMCTOB CPCAHCTO 3BCHA.



2 OBIIAA XAPAKTEPUCTHUKA YYEBHOM JANCHUITINHBI
«ECTECTBO3HAHUE>

EcrecTBo3HaHMe — Hayka O SIBJIEHHUAX U 3akoHax mpupoabl. CoBpeMEHHOE
€CTECTBO3HAHHME BKJIIOUAET MHOXECTBO E€CTECTBEHHOHAYUYHBIX OTpaciel, U3 KOTOpBIX Hauboiee
BaXXHBIMU SIBIISIIOTCA (pU3MKa, XuMusi U Ouosorus. OHO OXBaThIBAET IIUPOKHUI CIIEKTP BOMPOCOB O
pa3HOOOpPa3HBIX CBOMCTBaX OOBEKTOB MPHUPOABI, KOTOPbIE MOXHO paccMaTpUBaTh KaK €IHMHOE
LeJI0€.

EcrecTBeHHOHay4HbIE 3HAaHUS, OCHOBAaHHbIE HA HUX TEXHOJOTUH (HOPMUPYIOT HOBBII
o0pa3 xku3Hu. BeicokooOpa3oBaHHbBIN YETOBEK HE MOXKET AUCTAHIIUPOBATHCS OT (PyHAAMEHTAIbHBIX
3HaHUU 00 OKpYKalolleM MHpe, HE PHUCKYs OKa3aTbCsl OECIOMOIIHBIM B MPOQeccCHOHATbHON
nesTesbHOCTH. JIt000e nepcrnekTUBHOE HalpaBieHUE JIEATEIbHOCTH YEJI0BEKa MPSIMO WK KOCBEHHO
CBA3aHO C HOBOM MaTepuanbHOW 0a30i W HOBBIMH TEXHOJOTHSIMM, U 3HAHHE HUX
€CTECTBEHHOHAaY4YHOMU CYIIIHOCTH — 3aKOH ycCIieXa.

EcrecTtBO3Hanne — HEOTbeMIIEMAs COCTAaBJISIFOLIAs KYJbTYpPBI: onpenenss
MHUPOBO33PEHUE YEJIOBEKA, OHO MPOHHUKAET M B TYMaHUTApHYIO chepy, U B OOMIECTBEHHYIO JKU3Hb.
ParnmoHanbHbIA €CTECTBEHHOHAYYHBIH METO], COPMUPOBABIIUICS B PaMKaX €CTECTBEHHBIX HAYK,
o0pa3yeT eCTeCTBEHHOHAyYHYI0 KapTUHY MHUpa, HeKoe o0pa3Ho-dumocodckoe o006001IeHne
Hay4HbIX 3HAHUU.

OcCHOBY ecTecTBO3HAaHUS MpPEACTABIsAET (PHM3MKA — HAayKa O MPUPOJE, H3ydarolas
HauOosee BaKHbIE SBJIEHUS, 3aKOHBl U CBOICTBa MarepualbHOro Mupa. B ¢usuke
YCTaHABIMBAIOTCS YHUBEPCAIbHBIE 3aKOHBI, CIPABEMJINBOCTh KOTOPBIX IOATBEPKIACTCS HE
TOJIBKO B 3€MHBIX YCJIOBMSIX U B OKOJIO3EMHBIX IIPOCTPAaHCTBaxX, HO U BO Bcel BeeneHHoil. B aTom
3aKJIF0YAETCsl OJJUH U3 CYLIECTBEHHBIX NMPHU3HAKOB (PU3MKM KaK (pyHIaMeHTaIbHON Hayku. Pu3mka
3aHMMaeT 0co00€ MECTO CpeAM ECTECTBEHHBIX HayK, MOATOMY €€ MPHUHATO CUUTaTh JHJEPOM
€CTECTBO3HAHMSL.

EcTtecTBO3HaHME Kak HayKa O SIBJIEHUSAX M 3aKOHaxX NPHUPOJbI BKIIOYAET TAKXKE OJHY W3
BAKHENIIUX OTPACIIEN — XHUMMIO

XuMHsT — HayKa O BellecTBaX, HX COCTaBE€, CTPOEHWH, CBOMCTBAX, IpoLEccax
MpEeBpaIleHNs], HCIOJIb30BAHUM 3aKOHOB XHWMHUU B TMPAKTHUECKON NEATENbHOCTH JIIOJEH, B
CO31aHUH HOBBIX MaTE€pHAJIOB.

Buosornss — cocraBHas 4acTb €CTECTBO3HAHUA. JTO Hayka O XuBOM mnpupone. OHa
U3Yy4aeT pacTUTENIbHbIN, dKUBOTHBII MUP U YEJIOBEKa, UCIIOJIb3ysd KaK COOCTBEHHbBIE METO/IbI, TaK U
METOJIbl JPYTUX HAyK, B YaCTHOCTU (U3MKH, XMMHHM U MaT€MaTUKH: HAOJIO/IEHUs, SKCIIEPUMEHTHI,
UCCIICIOBAaHUSI C  TIOMOILIBIO  CBETOBOTO M JJIEKTPOHHOTO  MHUKPOCKOMa,  00paboTKy
CTaTHUCTUYECKUX JAHHBIX METOJAMHU MAaTEMaTHYECKOM CTAaTUCTUKU M [Jp. buosorus BbeIABIsSET

3aKOHOMECPHOCTH, NPUCYIIHEC ) KU3HU BO BCEX €€ MPOABIICHHAX, B TOM YUCIIC obMeH BCIICCTB, POCT,



pa3sMHOXEHHUE, HAaCJIeJICTBEHHOCTh, U3MEHYMBOCTbD, IBOJIIOLIUIO U P.

B npodeccronanbHbIx 00pa30BaTEbHBIX OPTraHU3ANMAX, PEATH3YIONTUX 00pa30BaTEIbHYIO
nporpaMMmy cpefHero oOmero oOpasoBanuss B mpexaenax ocoeHus OIIOIT CIIO na 6a3e
OCHOBHOTO o0miero oOpa3oBaHUs, H3Y4aeTcsl HMHTETPUPOBaHHAs ydeOHAas JUCHUIUIMHA
«EctecTtBo3Hanue», BKJIIOYAOILAs] TpH paszena, obnafaromue OTHOCHUTEJIbHON
CaMOCTOSITENIbHOCTBIO U 1IEJIOCTHOCTBI0 — «Du3nkay, « XuMusa», «buoaorusy) — 4ro He HapyIIaeT
IPUBBIYHYIO JIOTMKY €CTECTBEHHOHAY4YHOI'O 0Opa30BaHMsI CTYIEHTOB.

IIpu ocBoenmn crenuanpHocTeit CIIO TexHuueckoro mpodmis mTpodhecCHOHATHLHOTO
o0Opa3oBaHus ecTecTBO3HaHHE u3ydaerca Ha 0OazoBoM ypoBHe PI'OC cpennero obuero
00pa30BaHus ¢ yY4ETOM clieln (KU OCBAaUBAEMOI CIEIMaTIbHOCTH.

OTO BBIpa)KaeTCs B COJEpKaHUU OOy4YEHHUs, KOJIMYECTBE 4YACOB, BBIACISIEMBIX Ha
U3y4eHHE OTAENBHBIX TEM NPOTPaMMBbI, TIIyOMHE HUX OCBOCHHUS OOYyYaroIMMUCS, OoObeMe U
XapakTepe IpaKTMYECKHX 3aHATUH, BHUAAX BHEAYIAUTOPHOH  CaMOCTOATENBbHOM  paboTh
CTY/ICHTOB.

B mpouecce peanuszauum conepkaHuss ydeOHOM ucuuiuiiHbl - «EcrecTBO3HaHHE»
3HAYMMO H3ydeHHe pasnuena «Pu3nuka», KOTOPBIM BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY
3HaHUM 00 OKpyXawleM Mupe. OTOT pas3fen SBISeTCd CHCTEMOOOpasylooLM Ui JAPYTHX
pas3zenoB yuyeOHOM MUCLMIUIMHBI, TOCKOJIBKY (M3MYECKHEe 3aKOHBI JIe)KaT B OCHOBE COJCpPKAaHUS
KypCOB XUMHH U OUOJIOTHH.

[Ipy wu3yyeHun ydyeOHOro MaTepuajga MO XUMHM U OHOJOTHMH  II€JIECOO0pPa3HO
aKIIEHTUPOBATh BHUMaHHE OOYYAIOIIMXCS HA )KM3HEHHO BaXKHBIX 00BEKTax MPUPOIbl U OpraHU3Me
yesoBeka. ITo ruapochepa, armocdepa u 6uocdepa, KOTOpbIE pacCCMAaTPUBAIOTCS C TOUKU 3PEHUS
XUMHYECKHX COCTABOB U CBOMCTB, MX 3HAYEHUS AJIS KU3HEACITEIbHOCTH JIOACH, 3TO COAEpKAHUE,
OCBEIIAIOLIEE pOJIb BAXHEMIINX XHMHUYECKUX D3JEMEHTOB B OpraHHU3Me YesIOBEKa, BOIPOCHI
OXpaHbl 3/10pOBbsl, MPOPHIAKTUKN 3a00JIEBaHUN U BPEIHBIX MPHUBBIYEK, MTOCIEACTBUN W3MEHEHUS
cpezbl OOMTaHUs YeIoBeKa /s YeIOBEUECKOM IMBUIIN3ALINY.

3aMeTHOe MECTO B COJCpKaHUM Y4eOHOM MUCHMIUIMHBI 3aHUMaeT y4eOHbBI MaTepual, He
TOJIBKO (POPMHPYIOIINN €CTECTBEHHOHAYUYHYI0 KapTUHY MHpa y CTYJIEHTOB, HO U PACKpPHIBAIOLIUI
MPAKTUYECKOE 3HAYeHHE €CTECTBEHHOHAYYHBIX 3HAHUN BO BceX cdepax >KU3HU COBPEMEHHOTO
o01iecTBa, B TOM 4YHCJIe B TYMaHUTapHOM cepe.

B nenom yuebHas nucumiuimHa «EcTecTBO3HaHWE», B COJEPKAHMM KOTOPOW BEXYLIMM
KOMIIOHEHTOM  SIBJISIFOTCS Hay4Hble 3HAaHUS M Hay4yHble METOJbl TO3HAHMS, TO3BOJSET
chopMUpOBaTh y 00YYAIOIIMUXCS LEOCTHYI0 €CTECTBEHHOHAYUYHYIO KapTHUHY MHpa, NpoOyAHUTH y
HUX 3MOIMOHAIBHO-IIEHHOCTHOE OTHOIIEHHE K HM3Y4aeMOMY MaTepuaily, FOTOBHOCTH K BBHIOOpPY
JICUCTBUM OIPEACIICHHON HAIPaBICHHOCTH, YMEHHME KPUTHUYECKU OLICHUBATh CBOU M UYKHE

JIEUCTBUS U TIOCTYIIKH.



WuTerpupoBanHoe conmepKaHWe YYeOHOW JUCHUIUIMHBI TO3BOJIIET MPENoIaBaTeIsIM
Gu3uKK, XUMUM W OWOJIOTHH COBMECTHO OPraHM30BaTh W3YUCHHE €CTECTBO3HAHWSI, HCIOJB3YS
UMEIOITUECS YACTHBIC METOIUKHU MIPETIOaBaHus MPEAMETA.

N3ydenne obmieodpazoBaTebHON y4eOHOW AUCIUILTUHBI «ECTecTBO3HAHME» 3aBepIIaeTCs
noABeICHUEM UTOTOB B (hopme sk3ameHa( ¢pusuka) U auddepeHIUupoBaHHOTO 3ayeTa (XHUMus,
Ouoyiorrsi) B paMKax IPOMEXKYTOYHOH aTTECTAallMU CTYACHTOB B IPOIIECCE OCBOCHUS OCHOBHOM

OIIOIT CIIO ¢ monyyeHueM cpeaHero oomero oopazoBaHusl.



3 PE3YJIbTATBHI OCBOEHUSI YYEBHOM JUCLUIIJINHBI.

OcBoenue coaepkaHusi ydeOHOW aucHuIUIMHBI  «EcTecTBO3HaHME» obOecrmeunBacT
JOCTH)KEHHUE CTYACHTaAMU CJIEYIOLIUX PE3yIbTaTOB:

JIMYHOCTHBIX !

- YCTOMYMBBIA MHTEPEC K UCTOPUH M JIOCTHKEHUSM B 00JIaCTH €CTECTBEHHBIX HayK,

YyBCTBO T'OPJIOCTH 32 POCCHICKHUE €CTECTBEHHBIC HAYKH;

- TOTOBHOCTh K MPOJIOJDKCHHUIO OOpa30BaHMS, TOBBIIICHUIO KBATH()HUKAIIMU B W30paHHOU
po(hecCHOHATTLHOM e TEIILHOCTH C UCTIOJIB30BaHUEM 3HAHUI B 00JIACTH €CTECTBEHHBIX HAYK;

- 00BEKTHBHOE OCO3HAHHME 3HAYMMOCTH KOMIETEHIIMHA B 00JACTH €CTECTBEHHBIX HAyK JIs
YyenoBeKa U OoOIIeCTBa, YMEHUE UCIOIb30BaTh TEXHOJIOTMUYECKUE JOCTHKEHUS B 001acTu (PU3MKH,
XUMHUH, OMOJOTHH IS TIOBBIIICHHUS COOCTBEHHOIO HWHTEIUICKTYaJlhbHOTO PAa3BUTHS B BBEIOpaHHOU
poeCCUOHAIBHON JESATEIHHOCTH;

- yYMEHHE NpPOAHAIU3UPOBATH TEXHOTEHHBbIC TOCIEACTBUA I OKpYKAIOIIeH Cpembl,
OBITOBOM W IIPOU3BOACTBEHHOM JEATEIILHOCTH YEJIOBEKa,;

- TOTOBHOCTh CaMOCTOSITEIBHO JIOOBIBaTh HOBBIC JJIsi ceOsi €CTCCTBCHHOHAYYHBIC 3HAHUS
C MCTIOJIB30BAHUEM JUJISI 3TOTO JIOCTYITHBIX UCTOYHHKOB HH(OPMAIIHH;

- YMEHHE YOpPaBIATH CBOCH IMO3HABATENbHOW JAEATEIbHOCTHIO, MPOBOAUTH CAMOOLECHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYAIbHOTO Pa3BUTHS;

- yMEHHE BBICTPaMBAaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMAaHJIE MO PEIICHUIO
0o0IMX 3a7a4 B 00JIaCTU €CTECCTBO3HAHMS;

MeTanpeaMeTHBIX :

- OBNIQJICHHE YMEHUSMU U HABBIKAMU PA3IUYHBIX BUOB MO3HABATEILHOU NESTEIBHOCTH IS
M3YYEHHUS Pa3HBIX CTOPOH OKPYXKAOIIET0 €CTECTBEHHOT'O MUPA;

- MPUMEHEHNE OCHOBHBIX METOJIOB TTO3HAHUS (HAOJIOICHUS, HAYIHOTO YKCIIEPUMEHTA) JIIs
W3YYCHUS PA3IUYHBIX CTOPOH ECTECTBCHHOHAYYHOW KAPTHHBI MHpPa, C KOTOPBHIMH BO3HUKAET
HEOOXOUMOCTh CTAJIKMBATHCS B MPOQECCUOHAIBHOM cdepe;

- YMEHHUE OMNpeAeNsATh IeId W 3aJaud JIeATeIbHOCTH, BBIOMpPATh CpEACTBA ISl HX
JIOCTHIKCHUS Ha TTPAKTHUKE;

- YMEHHE WCIOJIb30BaTh PA3JINYHBIC WCTOYHHKH JUIS TOJIYUYEeHHUS €CTCCTBCHHO-

Hay4YHOW WH(OpPMAIMU U OILICHHWBATh €€ JOCTOBEPHOCTH IS JTOCTHKEHHUS MOCTABIEHHBIX
Leiael u 3aaad;

NpeIMeTHBIX :

- ¢(hOPpMUPOBAHHOCTh TMPEACTABICHUN O IEJIOCTHOW COBPEMEHHOW €CTeCTBEHHOHAYYHOU
KapTUHE MUpa, TPUPOJE KaK EIWHON IEIOCTHOW CHCTeME, B3aUMOCBS3M YEIIOBEKAa, MPUPOIBI
U o0IIecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHHoit;

- BJIaACHUEC 3HaAHUAMU O Hauobosee BaKHBIX OTKPBITHUAX H OOCTHIKCHUAX B obnactu



€CTECTBO3HAHMS, MOBJIUSBIINX Ha DBOJIIOIUIO TIPEACTABICHUN O IPUPOE, Ha PA3BUTHE TEXHUKH U
TEXHOJIOTHIA;

- C(bOpMI/IpOBaHHOCTb YMCHHA HNPUMCHATHL CCTCCTBCHHOHAYYHBIC 3HAHUWA JIA OGT:SICHGHI/ISI
OKPYKAIOIIHNX SIBIICHUH, COXpaHEHUS 3/I0POBbs, o0ecrieueHrs 0€30MacHOCTH KU3HEACSITETbHOCTH,
OEpEKHOTI0 OTHONICHHUS K MPHUPOE, PAIIMOHATILHOTO MPUPOIOTIONB30BaHMS, @ TAK)KE BBIMTOTHEHHsI
POJIM TPAaMOTHOTO TTOTPEOUTEIIS;

- cOPMUPOBAHHOCTHh TMPEJACTABICHU O HAyYHOM METOJIE¢ T[O3HAHUS TPUPOILI U
CpeacTBax  HM3y4YEHHMS  Meramppa, MakpoMupa W MHUKPOMHpA, BIaJcHUE  IpUEMaMU
€CTECTBCHHOHAYYHBIX HAOJIIOJICHUM, OMBITOB, MCCICIOBAHUM W OLEHKH JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3y/IbTaTOB;

- BJIQJACHUC HOHSITUHHBIM amnmnaparoM CCTCCTBCHHBIX HAYK, IIO3BOJIAIOIIMM II03HABATH
MHp, Y4aCTBOBAThH B JUCKYCCHUAX 110 CCTCCTBCHHOHAYYHbIM BOIIpOCaMm, HUCIIOJIB30BAaThH
pa3IMyHble HMCTOYHUKH HMHQPOPMALMKM JJI1 IOATOTOBKM COOCTBEHHBIX pabOT,  KPUTHYECKHU
OTHOCUTBCS K cooOmenusm CMMU, coxepxkamuM HaydyHYIO HHQOPMAIIHIO;

- Cq)OpMHPOBaHHOCTB YMGHI/Iﬁ IIOHUMAaTb 3HAYUMOCTb C€CTCCTBCHHOHAYYHOI'0 3HAHUA JIA
KQKIOr0 YeIOBEeKa HE3aBUCUMO OT €ro MpOoPEeCCHOHAIBHON IeATSILHOCTH, pa3indaTh (akThl U
OIICHKH, CPaBHUBATh OIIEHOYHBIC BBHIBOJBI, BUICTh HMX CBSI3b C KPUTEPHUSAMH OIICHOK M CBS3b

KPUTEPUEB C ONPEAEIEHHON CUCTEMON LIEHHOCTEN.



4 TEMATUYECKOE INTAHUPOBAHUE

[Ipu  peanmzanmm  coxepxkaHusi  oOmeoOpa3oBaTeaIbHON  Y4eOHOW  JAMCITUIUTMHBI
«EctectBo3nanne» B npenenax ocsoenus: OITOII CITO na 6a3e ocHOBHOTO 00111€r0 00pa3oBaHus ¢
MOJTyYEHUEM CPEIIHEro oO0Iero oOpa3oBaHUs MaKCUMallbHAs ydeOHas Harpy3ka OOyJaroIIuxcs
COCTaBJISIeT:

no cneruanbHocTsIM CITO Texunyeckoro nmpoduast — 359 yac,

W3 HUX ayJauTopHas (00s3aTeNibHAas) Harpy3ka oOy4aroluXcs, BKJIKOYas jJabopaTOpHBIE U
npakTUyeckue 3ausatus, — 239 yac;

BHEAYJIUTOPHAs CaMOCTOsITeIbHAs paboTa cTtyneHToB — 103 yaca;

KOHCyJbTanuii — 17 yacos.

TemMarudeckuii nNJian

Bup yueoHoii padoThI KoumnuectBo yacos
CnennajabHOCTH
Aynurtopnsie 3anaTus. Cogep:kanue 00y4yeHus
CIIO
OU3UKA
Beenenue 2
1. MexaHuka 12
2. MonekynspHas ¢pusmka. Tepmoagunammka 28
3. DnexTpoauHaMHKa 34
4. KonebaHus 1 BOJHEI 12
5. OnTuka 14
6. DeMeHThl KBAaHTOBOM (hr3uKH 14
7. OBomonus Beenennom 6
Hroro 122
BueaynuTopHasi camocTosiTe/ibHasi padoTa
[ToaroToBKa YCTHBIX BBICTYIUICHHH IO 3aJlaHHBIM TEeMaM, 3CCe,
JIOKJIaJIOB, pedeparos, WHIUBUTYaTIbHOTO MPOEKTA c 54
HCIOJIb30BaHNEM UH(POPMAITMOHHBIX TEXHOJIOTHHA U JP.
Kouncyabranuu 7
Bcero 183
[TpomexyTouHas aTTecTanus B popMe IK3aMeHa
XNUMMUSI
Beenenue 2
1.00mas 1 HeopraHuyecKasi XUMHS
1.1 OCHOBHBIE TTOHSTHUSA U 3aKOHBI XUMHH 2
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1.2 Tlepwomnueckuii 3akoH H mnepuoauueckas cucrema .M.

MemnzeneeBa 1 cTpoeHUE aTOMa ‘
1.3 Crpoenue BemniecTBa 8
1.4 Bona. PacTBOpbI. DIEeKTpOJUTHYECKAS TUCCOIUALINS 6
1.5 Knaccudukanusi HEOpraHM4eCKUX COSTUHEHUN U UX CBOMCTBA 8
1.6 Xumunueckue peakuuu 6
1.7 MeTauibl 1 HEMETaJIbI 6
2.0Opranuyeckas XuMust

2.1 OcHOBHBIE MOHATUS OPraHUYECKONW XUMHUHU U TEOPUS CTPOCHHUS 4
OPraHUYeCKUX COCTUHEHUHN

2.2 YrneBoopoabl U UX MPUPOTHBIE HCTOUYHUKU 12
2.3 Kucnopocoaepkaiiue opraHu4ecKue COeAMHEHUs 10
2.4 Azotcozaeprkaiue opranndeckue coeauHeHus. [lomumepsr 10
Hroro 78
BueaynuTopHasi camocTosiTesibHAasi paboTa

[ToaroroBka yCTHBIX BBICTYIUIGHHW TIO 3aJaHHBIM TEMaM, 3CCe,

JIOKJIaJIOB, pedeparos, WUHAUBUIYAIbHOTO MPOEKTa c 33
MCIOJIb30BaHNEM MH(GOPMAITMOHHBIX TEXHOJIOTHHA U Ap.

Koncyabranumn 6
Bcero 117
ITpomesxyTounas arrectanus B popme Aud¢epeHIMPOBAHHOIO 3a4eTa
BHNOJIOI'Us

Benenne 2
1.YueHnue o kneTke 6
2.oprauu3M. Pa3MHOXeHME W = MHAMBUAYaJbHOE  PAa3BUTHE A
OpraHU3MOB

3.OCHOBBI T€HETUKHU 9
4.1IpoucxoxJIeHHEe W Pa3BUTHE >KU3HU Ha 3emiie. DBOJIOLUOHHOE 8
yUEHHE.

5.IIpoucxoxaeHue deaoBeKa 2
6.OCHOBBI PKOJIOTUU 6
7. buonuka 2
HUtoro 39

BueaynuropHasi caMocTosiTeJIbHasi padoTa
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[TonroToBka YCTHBIX BBHICTYIUICHHH IO 3aJaHHBIM TEMaM, 3cCcCe,
JTOKJIa/I0B, pedepaTos, WHIUBHIYJIBHOTO MPOEKTA c 16

HUCIIOJIB30BaAHHUEM I/IH(l)OpMaL[I/IOHHBIX TEXHOJIOTHH B ap.

KouncyabTanuu 4

Bcero 59

[TpomesxyTounas arrecrauus B popme AuddepeHIMPOBAHHOIO 3a4eTa

Bcero no kypcy 359
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5 COJJEP)KAHUE YYEBHOM JJUCHOUIIJIMHBI «<ECTECTBO3HAHHUE»

PU3UKA

Beenenune

®duzuka — (yHIaMEHTalIbHAs HayKa O MpHUpoje. EcTeCTBEHHOHAYYHBIH METO/ MO3HAHUS,
€ro BO3MOKHOCTH W TPaHMUIBl IPUMEHUMOCTH. ODKCIIEPUMEHT M TEOpHUs B IPOLECCE NO3HAHUS
npuposl. MoaenupoBanue (pu3MUecKUX SBJICHUNA M mpoueccoB. Poib sKcriepuMeHTa U TEOpUH B
nporecce MO3HaHUS NpHUponbl. DPu3nueckas BenuuuHa. [lorpemrHocTH M3MepeHHi (HU3NIECKUX
BenuynH. Pu3nveckue 3aKoHBL. ['paHWIBl MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. lloHsTHE O
bu3nvecKoi kapTuHe Mupa. 3HavueHue ¢hu3uku npu ocBoeHuu npodeccuii CI1O u cnenumanpHOCTEH
CIIO.

1. MexaHuka

Kunematuka. Mexannueckoe asuxenue. [lepememnienue. Ilyts. Ckopocts. PaBHOMeEpHOE
IPSIMOJIMHEMHOE  JBH)KEHHE. YCKOpeHue. PaBHOIEpeMEHHOE IPSAMOJIMHEHHOE JABH)KCHHUE.
CpobonHoe mnazaeHue. [IBuxkeHue Tesa, OPOIIEHHOro IMOJ YIJIOM K TOpU30HTY. PaBHOMepHOe
JBUKEHHE 110 OKPYKHOCTH.

3akonbl Mexanuku Heprotona. IlepBerii 3akon Heiorona. Cuma. Macca. Umnynsc. Bropoit
3akoH HprotoHa. OCHOBHOHM 3aKOH KJIacCMYECKOW auHamMHKU. Tperuil 3akoH Herortona. 3axkoH
BCEMHMpHOTO TAroteHus. I'paBuranmonnoe nojue. Cuna tspkect. Bec. CriocoObl m3MepeHus: Macchl
Ten. CUilbl B MEXaHUKE.

3aKOHBl COXPAHEHHUS B MEXaHMKE. 3aKOH COXpaHEHUs UMIyjbca. PeakTHBHOE IBUKEHHE.
Pabora cunbl. PaGora moTreHuManmbHbBIX cuil. MoiHocTh. OHeprus. KuHermueckass sHeprus.
[ToreHnnanbHass >Heprus. 3aKOH COXPaHEHUs MEXaHMYECKOW sHepruu. lIpuMeHeHne 3aKkOoHOB
COXpaHEHUs.

JdemMoHcTpanuu

3aBUCUMOCTh TPAEKTOPUU OT BHIOOpA CUCTEMBI OTCUETA.

Buibl MeXxaHNYECKOTO ABUKEHHUS.

3aBUCUMOCTb YCKOPEHHs Tejla OT €ro Macchl M CUJIbI, JEHCTBYOIIEH Ha Teno. ClokeHue
CHIIL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(opMaIiu.

Cunel TpeHuUs.

PeakTuBHOE ABUXKEHUE.

[lepexon nmoTeHNIMAIbHON YHEPTHH B KHHETUYECKYIO 1 0OpaTHO.

2.  OCHOBBI MOJIEKYJISIPHOH (PM3UKH ¥ TEPMOTMHAMHUKH

OCHOBBI MOJIEKYISIPHO-KUHETHYECKON Teopuu. MneanbHbiii ra3. OCHOBHbBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETHUYECKOW Teopuu. Pasmepsl M Macca MOJIEKYJ M aTOMOB. bpoyHOBCKOE

newkenne. uddysusa. Cunbl u SHEprus MEXMOJEKYIIpHOTro B3ammojehcTBus. CTpoeHHe
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ra3oo0pa3HbIX, KUAKUX U TBepAbIX Ted. CKOpOCTH IBMKEHHS MOJEKYJI M HMX HU3MEpEeHHE.
Nneanbusiii ra3. JlaBnenne raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KMHETUYECKON TEOPUU Ta30B.
Temmeparypa u ee wu3MepeHHe. [a30Bble 3aKOHBL. AOCONIOTHBIM HYyNIb TEMIEPATypHI.
TepMoauHaMuyecKass 1IKaJIa TEMIIEPATypbl. YPaBHEHHE COCTOSIHUS MACAIBHOIO rasa. MonspHas
razoBasi IOCTOSTHHAA.

OcHoBbl TepmonuHaMHKUA. OCHOBHBIE TOHATHS W OlLpeAesieHUs. BHyTpeHHss 3Heprus
CUCTeMBbl. BHYTpeHHSs 2HEprusi HIealbHOro raza. Pabora u Temmora kak (oOpMbI Mepenadn
sHeprum. TemnoeMKocTh. YIelbHas TEIIOEMKOCTh. YpaBHEHHE TemioBoro Oamanca. [lepBoe
HavyaJlo TepMOJAMHAMHUKH. AnuabatHbiii mponecc. [Ipuamun nefictBusi TeruioBoid mammubl. KITJI
TEIJIOBOro JABUratens. Bropoe Hauano TepmoauHaMuku. TepMoaMHaMUUecKas 1IKajla TEMIEeParyp.
XononunpHble MaluHbL. TeroBbie ABuratenu. OxpaHa mpupobl.

CpoiictBa mnapoB. Mcnapenue u koHjeHcanus. HacblieHHbII map M €ro CBOWCTBA.
AOcomoTHasT W OTHOCHUTENIbHAs BIAXHOCTh Bo3ayxa. Touka pocel. Kumnenue. 3aBUCHMOCTH
TEeMIIepaTypbl KUIIEHUs OT AaBieHus. [leperpeTslii map u ero ucnoib30BaHUE B TEXHUKE.

CgoiicTBa XHAKOCTEH. XapaKTepUCTUKA KUAKOTO COCTOSHHS BemiecTBa. [loBepXHOCTHBII
CJIIOM XKUIKOCTU. DHEPTUs MOBEPXHOCTHOIO CJOs. SIBJICHUS HA TpaHUIE >KUIKOCTH C TBEPABIM
tenoM. Kanusuisipasle siBIeHUS.

CBoiicTBa TBEpAbIX TeN. XapaKTepUCTUKA TBEPAOTO COCTOSHUS BELIECTBA. YTPYyIue
CBOMCTBAa TBepAbIX Ted. 3akoH ['yka. MexaHudeckue CBOWCTBa TBEpPAbIX Tel. TemiaoBoe
paclIMpeHne TBEPABIX TeJl U )KuaKocTer. [lmaBienne u kpucramsanus.

JdemMoHcTpanuu

JIBm>keHrne OpOYHOBCKUX YACTHII.

Huddysus.

N3menenune naBiaeHus ra3a ¢ ©3MEHEHHEM TeMIIEPATypPhl IIPU TOCTOSHHOM 00beMe.

N3otrepMuueckuii 1 1300apHBII MPOIIECCHI.

V3meHeHre BHYTpEHHEH SHEPTUN TEN TIPHU COBEPIICHUHU PaOOTHI.

Moenp TEeIUIOBBIX JBUTATEIICH.

[IcuxpomeTp n rurpomeTp.

SIBneHus MOBEPXHOCTHOTO HATSHKEHUSI U CMauyHBaHMS.

Kpucrannsl, amopdHbie BelecTBa, )KUAKOKPUCTATNINYECKUE TETa.

[Tpu u3yyeHnr NPUMEHSIOTCS aKTUBHBIE (DOPMBI IPOBEACHHUSI 3aHATHIA.

JlaGopaTropHble 3aHATHSA

[TpoBepka ypaBHEHHS COCTOSTHUSI MACATBHOTO raza

N3yuenne 3axkona bonns-Mapuorra

Ornpenenenue MOIyJisl yIpyrocTd Marepuarna.

Omnpenenenue kodpuimeHTa MOBEPXHOCTHOTO HATSIKEHUS
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3. DJeKTpoauHAMHMKA

DIIEKTPUYECKOE MOJIe. DIEKTPUUECKUE 3apsiabl. 3aKOH COXpaHeHUs 3apsiaa. 3akoH KyoHa.
Onekrpuueckoe mosie. HanpspkeHHOCTH aniekTpuueckoro nois. IlpuHnun cymepno3unuu mosien.
PaGora  cunm  3IE€KTPOCTATUYECKOTO OJIS. [Torenuman. Pasnoctb MMOTEHIINAJIOB.
OKBUIOTEHIHUAIIBHBIE MMOBEPXHOCTH. CBSA3b MEXK/y HAIPSKEHHOCTBIO U PA3HOCTHIO NMOTEHIIMAIOB
3JIEKTPUYECKOTrO Mois. JM3JIeKTpUuku B 3iekTpuyeckoM mose. [lomspuzanms Au3IIEKTPHUKOB.
[TpoBoguuku B snexrpudeckoM mnoie. Konaencatopsl. CoequHeHne KOHIEHCATOPOB B OaTapero.
DHeprus 3apsyKEHHOT0 KOHJEHCATOpa. DHEPIUs MEKTPUUYECKOTO MOJISL.

3aKOHBI IOCTOSTHHOTO TOKA. Y CIIOBUS, HEOOXOUMbIE Ui BOSHUKHOBEHHS M MOJICPKAHUS
AMeKTpUYecKoro Toka. Cuia Toka M MJIOTHOCTh TOKa. 3akoH Oma ans yudactka uenu 6e3 DJIC.
3aBUCHUMOCTb JIEKTPUYECKOTO COINPOTUBIIEHUS OT MarepHuala, JJIMHBI U IUIOIIAIU MONEPEYHOIO
CEYCHHUSI TMPOBOJHUKA. 3aBUCUMOCTH OJEKTPUUYECKOTO COMPOTUBIEHUS IPOBOJHUKOB  OT
TEMIIEpaTypbl. OJEKTPOJABMKYIIAs CHJIa HMCTOYHMKA ToKa. 3akoH Oma [ MOJHOM Lenw.
Coenunenre mpoBOAHUKOB. COEMHEHHE HCTOUYHUKOB AJIEKTPUYECKON SHEPruu B Oarapero. 3akoH
Jlxoyns -Jlenna. PaboTa 1 MOIIHOCTH 3JIEKTPHUYECKOTO TOKA. TermmoBoe JeiHCTBUE TOKA.

DNEeKTPUYECKU TOK B PAa3IMYHBIX Cpelax. ODJICKTPUUYECKUUA TOK B TMOJTYNMPOBOIHUKAX.
CobcTBeHHast MPOBOUMOCTD OTYNPOBOIHUKOB. [101ypoBOHIKOBBIE TPHUOOPHI.

MarnuTtHoe noje. BeKTop MHAYKIMHW MarHUTHOrO moiisd. /leficTBMe MarHUTHOrO MOJs Ha
NPSIMOJIMHEMHBINA NPOBOJHUK C TOKOM. 3akoH Ammepa. B3aumoneiicTtBue TOKOB. MarHuTHbIN
noTok. PaboTa mo mepemMenieHnio mpoBOAHNKA C TOKOM B MAarHUTHOM T110J1€. JleficTBue MarHuTHOTO
noyist Ha JBKymiics 3apsa. Cuna Jlopenma. OmpezaenieHue yaeabHOTO 3apsiga. Y CKOPUTENH
3apsKEHHBIX YACTHIL.

DneKTpoMarHuTHasE MHAYKLIHS. DJIEKTpOMarHuTHas MHAYKUMs. BHUXpeBoe 3ieKkTpuyeckoe
nosie. CaMOMHTyKIUSl. DHEPTUsi MAarHUTHOTO TIOJISL.

JdemMoHcTpanuu

B3aumMogeiicTBre 3apsyKEHHBIX TEIl.

[IpoBOIHMKY B 3IEKTPUUECKOM IOJIE.

JIMBIEKTPUKH B JIIEKTPUUECKOM MOJIE.

Konpaencaropsi.

TenoBoe neiiCTBUE 2IEKTPUUECKOTO TOKA.

CobcTBeHHAs U TPUMECHAsI TPOBOAMMOCTH TIOTYITPOBOIHUKOB.

[TomynpOoBOAHUKOBBIN AHO/I.

Tpansucrop.

OmnsIT Opcrena.

B3anMozeicTBre MIpoOBOIHUKOB C TOKAMM.

DJIEKTPOABUTATENb.
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DNeKTPOU3MEpPUTENbHbIE TPUOOPHI.

DNeKTpOMarHuTHasi UHIYKIIUS.

Oneitel @apagnes.

Tpauchopmarop.

[Ipu u3yyeHnH NPUMEHSIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (POPMBI IPOBEICHUS 3aHATHIA.

JlabGoparopHble 3aHATHSA

N3mepenue D/IC 1 BHYTPEHHETO .CONIPOTUBIICHUS! UICTOYHMKA.

N3yuyenune nocienoBaTeaIbHOro COEAMHEHUS IIPOBOJHUKOB.

N3yueHne napaieabHOr0 COEIMHEHHS IPOBOJHUKOB.

4. KoJse0aHus1 U BOJIHBI

Mexannueckne koneOanmsi. KonebatenpHoe nBMXKEHHE. | apMOHHMYECKHE KOJICOAHMS.
CBobOonHble MexaHudeckue kojeOaHus. JIMHeliHble MeXaHWYeCKHe KOJIeOATEIbHbIE CHCTEMBI.
[IpeBparienre sHepruu Mpu KosedarensHOM JBIKEHUH. CBOOOIHbBIE 3aTyXalolIUe MEXaHUYECKHe
KosieOaHusl. BeiHyX/IeHHbIE MEXaHHUUECKHUE KoaeOaHusl.

VYupyrue Bonnsl. [lonepeunsie 1 IpoI0JIbHBIE BOJIHBL. XapaKTEPUCTUKH BOJIHBL. Y pPaBHEHHUE
TUTOCKOH Oeryield BonmHbl. MHTEpdhepennus BomaH. [TorsTre o qudpakiuu BoiH. 3BYKOBBIE BOJHBI.
VYAbTpa3ByK U €ro NpUMEHEHHE.

DJNEeKTpOMarHuTHele  KOJIeOaHusl. CBoOo/mHBIE ~ DJIEKTPOMArHuUTHBIE  KoOJeOaHUs.
[TpeBpatieHre sHEprUM B KosieOaTeIbHOM KOHTYpe. 3aTyXarolue 3JIeKTPOMarHUTHbIE KOoJIeOaHuUs.
['eHepaTop HeE3aTyXalIIMX OSJIEKTPOMAarHUTHBIX KojeOaHui. BBIHY)XJIEHHBIE AJIEKTpUUYECKUE
koneOanus. Ilepemennbrii Tok. ['eHeparop mnepemeHHOro Toka. EMKOCTHOE W HMHIYKTHBHOE
COINPOTHBIICHUSI TEPEMEHHOr0 TOKa. 3akoH OMa s 2JIEKTPUYECKON LENU IEPEMEHHOrO TOKa.
PaGoTta u MomHOCTH mepeMeHHOro Toka. I'eHepaTopsl Toka. TpanchopmaTtopbl. Toku BBICOKOI
yacToThl. [lomydyenue, nepenaya u pacpeesieHue 3J1€KTPOIHEPTUU.

DONeKTpOMarHuTHbIE BOJHBL. OJEKTPOMAarHUTHOE TOJ€ Kak OCOOBIM BHJ MaTepuu.
OnekTpoMarHuTHbeIe BosiHBL. Bubpatop I'epua. OTKpbITHIN KonebaTenbHblid KOHTYp. V300peTenune
panuo A.C. ITonoseiM. [loHATHE 0 pagnocBsa3u. [IpuMeHeHne 2IEKTPOMArHUTHBIX BOJIH.

JdemMoHcTpauuu

CB00OOIHBIE U BBIHYX/IEHHbIE MEXaHNYECKHE KOJIeOaHus.

Pesonanc.

OO6pa3oBaHue U paclpoOCTpaHEHUE YIIPYTUX BOJIH.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusl.

W3nyuenue u npuem 3JeKTPOMarHUTHBIX BOJIH.

Pagunocssse.

[Tpu u3yueHnH NPUMEHSIOTCS aKTUBHBIE ()OPMBI IPOBEICHUS 3aHIATUH.

JlabGopaTropHble 3aHATHSA
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Omnpenenenne yCKOpeHUs: CBOOOAHOTO MaJCHHUS.

S. Onruka

IIpupona cBera. CKOpPOCTh pacHpOCTPAHEHUS CBETA. 3aKOHBI OTPAXKEHMSI U IPETOMIICHUS
cgeta. [lonnoe oTpaxkenue. Jlnussl. a3 kak ontuyeckas cucrema. Onrtudeckue mpudopsbl.

BonnoBeie cBoiicTBa cBeta. MHTepdepeHius cBeta. KOrepeHTHOCTh CBETOBBIX JIydeH.
WNutepdepeniius B TOHKWMX TuleHKax. Ilomocer paBHoi Ttommuebl. Komsna HperoTona.
Hcnonb3oBanue uHTEpPEpeHINN B Hayke U TexHuke. J(udpakuus ceera. Judpakuus Ha 1menu B
napajienbHelx Jrydax. Jludpakumonnas pemertka. I[lonstue o ronorpadum. [lomspusanms
nonepeunbix BosH. [lomspusanusi csera. JlBoiiHoe nydenpenomienue. [lomspounsl. Jucnepcus
cBeta. Bunel crektpoB. Cnektpsl ucnyckanus. CHeKTpbl MOIJOLIeHUs. YIbTpaduoseToBoe M
uH(ppakpacHoe uznydeHus. PentrenoBckue ayun. VX npupoja u cBOiCTBa.

JdemMoHcTpanuu

3aKOHBI OTPAYKEHUS U NIPEJIIOMIICHHUS CBETA.

[losiHOE BHYTpEHHEE OTpaKEHHUE.

OnTuueckue npuodopsl.

WuTepdepennys ceera.

Judpakuus cBeTa.

[Tonapuzanus ceera.

[Tonmy4yeHue crniekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIeTKH.

[Tpu u3ydeHUH NPUMEHSIOTCS aKTUBHBIE (DOPMBI IPOBEACHUS 3aHATHI.

JlaGopaTopHble 3aHATHSA

Onpenenenne nokasarensi MPEJIOMIICHUs BEIIECTBA.

Onpenenenne ONTUYECKON CHIIBI JIMH3BI.

Onpenenenre AJIMHBI CBETOBOW BOJIHBI

N3mepenne 0CBEemEeHHOCTH.

6. DJeMeHTHI KBAHTOBOI (PU3NKH

KBanToBas ontuka. KBanroBas runoresa [Inanka. @oronsl. Buemnuii ¢porosnexTpuiyeckuit
s dext. Buyrpennauit pororddexr. Tumnsr pororiemMeHTOB.

®uszuka atoma. Pa3BuTHe B3IJISA0B Ha CTPOEHHUE BELIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
CHeKTpax Bogopoaa. SnepHas moaens aroma. OneiTel O. Pesepdopna. Mozaens atoma Bogopoza o
H. bopy. KBanTOBBIE reHEPATOPEI.

®uszuka aToMHOrOo A1apa. EctecTBeHHas paAo0akTUBHOCTh. 3aKOH PaMOAKTUBHOTO pacnaja.
CrniocoObl HaOMIOZEHUS M PETUCTpAlluy 3apsKeHHbIX yacTull.. CTpoeHue atromMHoro sjapa. Jledext
Macchl, PHEPIrUs CBSI3M W YCTOMYMBOCTh ATOMHBIX sAnep. fAnepHsle peakuuu. VckyccTBeHHas
panuoakTUBHOCTh. JleneHue Tspkenblx sanep. LlenHas snepHas peakuus. YnpasiseMmas LENHas

peakuus. Spepubiii peaktop. [lomydyeHue paaMOaKTUBHBIX M30TONOB U UX MPUMEHEHHUE.
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buonorunyeckoe necTBUE pauOaKTUBHBIX U3JIYYEHUM. DJIEMEHTAPHBIE YACTUIIBI.

JdemoHcTpaumnu

dorodddexr.

JInnenyaTsle CIIEKTPHI PA3JIMYHbIX BEILIECTB.

N3nyuenue nazepa (KBaHTOBOI'O FeHEpaTOPa).

CUYeTunK MOHU3UPYIONIUX U3JTYyYCHUN.

[Tpu u3ydeHnr NPUMEHSIOTCS AKTUBHBIC (DOPMBI TIPOBEACHHMSI 3aHATHIA.

JlaGopaTopHble 3aHATHSA

N3mepenue MOITHOCTH /103bI BHEIIHETO U3ITyYEHUS

7. Dsoronus Beenennoii

Crpoenue u pasurue Bcenennoit. Hama 3Be3mnas cucrema — [amaktuka. [lpyrue
ranaktuku. beckoneunocts Bceenennoit. Ilonsitue o xocmosoruu. Pacmmpsironnasics Beenennas.
Mopenb ropsueit Beenennoit. CtpoeHue v NpoucxoxaeHue ['anakTuk.

Oodgronus 3Be31. ['unoresa npoucxoxaeHuss CoaHeUHOU cucTeMbl. TepMOosIepHbIil CUHTES.
[IpoGiniema TtepmosinepHoil sHepreTuku. OHeprusg ConHua u  3Be3[4. OBOJIOLUSA  3BE3.
[Ipoucxoxaenne CoMHEUYHON CUCTEMBI.

JdeMoHcTpamun

dororpaduu miaHeT, celaHHbIe ¢ KOCMUYECKHX 30HI0B.

Kapra JlyHs! 1 miaser.

XUMUs

Beenenue.

Hayynble MeTOIBI IO3HAHMS BELIECTB MU XMMHYECKUX sBIEeHUU. Poib skcnepuMmeHTta U
TEOpUU B XUMHUHU. MojaenupoBaHHWE XHMUYECKUX IPOLECCOB. 3HAYEHUE XUMHUU B Ppa3BUTHUU
BAKHEUIINX OTPACIIE MPOMBIIIJIEHHOCTH U CEJIBCKOTO X035MCTBA. XUMUS U OKPYKAOILAsl Cpefa.

1.001mas 1 HeopraHu4veckasi XuMHs

1.1. OcHOBHBIE NOHSTHS U 3aKOHBI XUMUU

OcHOBHBIE TMOHATUA XuMHHM. BemectBo. AtoM. Monekyna. XUMHYECKHM SJIEMEHT.
Amnnotponus. [Ipoctsie u crnokHble BemecTBa. KauecTBEHHBIN 1 KOJTMYECTBEHHBIN COCTaB BEIIECTB.
Xumuueckue 3Haku U Gopmyiibl. OTHOCUTENbHBIE aTOMHAasi U MOJIEKYJIsipHast Macchl. KonmuuecTBo
BEIIECTBA.

OcHOBHBIE 3aKOHbI XUMHH. CTexuoMeTpusi. 3aKOH COXPAHEHUs MacChl BEIIECTB. 3aKOH
ITOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYJIIPHOM CTPYKTYpPBI. 3aKOH ABOTaJIpo U CIEACTBUSA UX HETO.

1.2. TIlepumonnyeckuil 3aKOH UM NEPUOAMYECKAs CUCTEMA XHMHUYECKUX DJIEMEHTOB
J..MenzeneeBa u cTpoeHUE aTOMA.

[lepuonuueckuii  3akon .M. MenneneeBa. Otkpsitue .M. MenaeneeBbm
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[Tepunonnueckoro 3akoHa. [lepuonnueckwnii 3akon B hopmynuporke [[.11. Menaeneena.

[lepuonnueckass Tabnauiia XUMHUYECKUX  JJIEMEHTOB — Tpadudeckoe oToOpakeHue
NEepUOIMIEcKOro 3akoHa. CTpyKTypa MepHOAWYECKON TaOIHIbI: Mepuonsl (Mayible ¥ OOJbIINe),
rpynsl (TaaBHas U TOOOYHAs).

Ctpoenne atoma u nepuoaudeckuii 3axkoH .M. MenneneeBa. AToM — CJ0KHasi 4acCTHUIIA.
Anpo (IpOTOHBI U HEUTPOHBI) U 3NIEKTpOHHAsA oOosiouka. M3orombl. CTpoeHHE 3IEKTPOHHBIX
000JI0YeK aTOMOB 3JIEMEHTOB MaJIbIX Mepro10B. OCOOCHHOCTH CTPOCHHSI 3JIEKTPOHHBIX 000JI0YEeK
ATOMOB JJIEMEHTOB OOJIBIINX NEPUOIOB (IEPEXOTHBIX dIeMeHTOB). [ToHsTHE 00 OpOUTANIX. S-, p- U
d-Opbutanu. DIeKTpOHHbIE KOHOUTYpAIIUH ATOMOB XMMHUYECKUX 3JIEMEHTOB.

CoBpemenHas GHOpMyIHPOBKA MEPUOJUIECKOTO 3aKOHA. 3HAUCHUE MEPHUOIUUYECKOr0 3aKOHA
U TEPUOJANYECKONM CUCTEMbl XMMUYECKUX 3neMeHTOB [[.M. MenneneeBa sl pa3BUTHS HAyKu M
MOHUMAHUS XUMHUYECKON KapTUHBI MUPA.

1.3. CtpoeHue BelecTna.

HNonnas xumudeckas cBsa3b. Katnonsl, nx o0Opa3oBaHue U3 aTOMOB B pe3yJibTaTe Mmpoliecca
OKHCIIEHUs. AHHMOHBI, UX OOpa3oBaHHWE M3 aTOMOB B pe3yibTaTe MPOILIECCa BOCCTAHOBIICHUS.
WNonnasi CBsI3b, KaK CBS3b MEXKIYy KAaTMOHAMH M aHHOHAMHU 3a CYET OJJIEKTPOCTATUYECKOTO
nputsbkenus. Kiaccudukanusi HOHOB: 1O COCTaBy, 3HAKY 3apsA/ia, HAJTUUUIO THAPATHOW 0OOIOUKH.
HNonHble kpucramumueckue pemerku. CBOMCTBa BEIIECTB C MOHHBIM THUIIOM KPUCTAJUIMYECKOU
PELIETKU.

KoBanentHnas xumuueckas cBsi3b. MexaHn3m 00pa3oBaHUsI KOBAJIEHTHOU CBsI3U (OOMEHHBIN
U JIOHOPHO-aKIENTOPHBIN). DIEKTPOOTpUIIaTeTbHOCTh. KOBajeHTHBIC MOJISIpHAST U HEMOJISIpHAS
cBs3u. KpaTHOCTh KOBaNEHTHOM CBsA3U. MOJIEKYISIpHBIE U aTOMHBIE KPUCTAJUNIMYECKHE PELIETKH.
CBoiicTBa BEUIECTB C MOJIEKYJISPHBIMU U aTOMHBIMU KPUCTAJUTMYECKUMU PEIIETKaMHU.

Meramueckasi CBsA3b. MeTaluinyeckass KpHUCTALTMYECKas pelieTKa W MeTaluTM4ecKas
XUMHUYECKast CBsi3b. DU3NYECKHE CBONCTBA METAJLIOB.

ArperaTHble COCTOSIHUSI BEIIECTB U BOJOPOJHAs CBS3b. TBepiaoe, )KHUIKOe U razoobpasHoe
cocTosiHUS BemlecTB. [lepexo/1 BelecTBa U3 0JIHOrO arperaTHOro COCTOSsIHUS B Apyroe. Bonopoanas
CBSI3b.

Uucteie BemectBa U cmecu. [loHaTHe 0 cMecn BemiecTB. [ OMOTr€HHBIE U TE€TEPOTCHHBIE
cmecu. CoctaB cMmeceil: oObeMHass M MaccoBas JOJMH KOMIIOHEHTOB CMECH, MaccoBasl O
[IpUMecen.

Hucnepcusie cuctemsl. [lonatue o aucnepcHo cucteme. JlucmepcHas ¢asza u
nucriepcuonHas cpena. Knaccudukanus nucnepcHbix cucteM. [ToHATHE 0 KOJITTOWIHBIX CHCTEMaXx.

1.4. Boga. PacTBOpbI. DJIEKTPOJIUTAYECKAS] TUCCOLIAALIUSL.

Bopa. PactBopsl. PactBopenue. Boma kak pactBopuTrenb. PacTBOPUMOCTH BELIECTB.

HacpilieHHble, HEHACHIIIEHHBIE, MEPECHIICHHbIE PACTBOPBL. 3aBUCUMOCTh PAaCTBOPUMOCTH Ta3oB,
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KHUJIKOCTEH M TBEPABIX BELIECTB OT PA3IUYHBIX (aKTOPOB.

MaccoBas 1011 paCTBOPEHHOT'O BEIECTBA.

DNEKTPOIUTHYECKAS AUCCOLMALMS. DIEKTPOIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTUYECKAS
quccouuanusa. MeXaHu3Mbl 3JEKTPOJIUTHUYECKON AMCCOLMAlMM JUIsl BEIIECTB C Pa3IMYHbIMU
TUMIAMM XMMHUYECKOW CBsS3U. ['mapaTupoBaHHblE W HErMAPATUPOBaHHbIE MOHBL. (CTeneHb
aeKTponuThyeckoil auccoruanuu. CuiabHble W cialble 3IeKTpoauThl. OCHOBHBIE MOJOKEHUS
TEOPUH IEKTPOJUTHUECKON Auccoranvi. KuciaoTel, OCHOBaHHUS U COJIU KaK JIEKTPOJIUTHI.

1.5. Kimaccudukanmsi HeOpraHM4eCKHX COCIMHEHUIN 1 UX CBOWCTBA

Kucnotsl u ux cBoiictBa. KHCIOTBI Kak 3JIEKTPOJIUTHI, UX KIaCCH(PHUKAIUSA MO Pa3InYHbIM
Ipu3HaKaM. XHMHYECKUE CBOWCTBA KHCIOT B CBETE€ TEOPUU BJIEKTPOJIUTUYECKOW JHCCOLUALINH.
Oco0eHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHON CEPHOW M a30THOM KHCIOT C METajUlaMH.
OCHOBHBIE CTIOCOOBI TIOTYICHHSI KUCIIOTHI.

OcHoBanust ¥ ux cBoiicTBa. OCHOBaHHUS KaK OAJIEKTPOJIUTHI, HX KiIacCUPUKALUA IO
pa3IMYHBIM MpU3HAKaM. XUMUYECKUE CBOMCTBA OCHOBAaHUN B CBETE TEOPUHU SJIEKTPOIUTHYECKOU
nuccormanuu. Pa3ioskeHne HEpacTBOPUMBIX B BOjI€ OCHOBaHUN. OCHOBHBIE CIOCOOBI MOJYYECHHS
OCHOBaHUM.

Comn u ux coictBa. Conu Kak 37eKTpoiuThl. COJIM CpEelHUE, KUCIbIE U OCHOBHBIE.
XVWMUYECKH CBOMCTBA COJIeH B CBETE TEOPHH SJICKTPOIUTUYECKON nuccounuanuu. CrnocoObl
MOJIYYEHUS COJIEH.

Oxkcuabl U ux cBoictBa. ConeoOpasyromue W HecosneoOpasytonme okcuabl. OCHOBHEBIE,
aM(pOoTepHble M KHUCIOTHBIE OKCHJBl. 3aBHCHUMOCTh XapakTepa OKCHUJa OT CTENEHU OKHCICHUS
00pa3yIolIero ero Meraja. XuMHUueckue cBoiicTBa okcu1oB. [lomydyenne okcuos.

[Tpu u3yyeHnr NPUMEHSIOTCS aKTUBHBIE (DOPMBI IPOBEACHHUSI 3aHATHIA.

JlabopaTtopHoe 3anstre Nel «OOMeHHbBIE PEaKIIy B PACTBOPAX AJIEKTPOIUTOBY.

1.6. XumMnueckue peakiuu

Knaccudukanus xumMudecknx peakiuid. Peakumu coeaMHEHUs, pa3ioKeHHs, 3aMEIICHUS,
obmena. Karamutuyeckue peakuuu. OOpaTumble W HEOOpaTHMbIe peaklud. [ OMOTeHHBIE U
TEeTEPOTeHHBIE PEAKIUU. DK30TEPMHUYECKHE W DHIOTEPMHUYECKHE peakiuu. TermoBoirl 3¢ hexT
XUMHYECKHUX peakuuid. TepMOXUMHUUYECKUE YPAaBHEHHUSL.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okuciaeHusd. OKUCIUTeNb U
BOCCTaHOBJICHHE. BOCCTaHOBUTENb U OKHCIIeHHE. MeTOo T 3NIEeKTPOHHOTO OanaHca AJisi COCTaBICHHS
YpaBHEHUN OKHUCITUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKITH.

CxopocTk xumMudeckux peakuui. [IoHATHE 0 CKOPOCTH XUMHYECKUX PeakUnid. 3aBUCHMOCTh
CKOPOCTH XMMHUYECKHUX PEAKIUN OT Pa3IMYHBIX (DAKTOPOB: MPHUPOJBI PEATUPYIOMINX BEIIECTB, UX
KOHILIEHTpAIlU1, TEMIIEPATYyPhl, TOBEPXHOCTH CONMIPUKOCHOBEHUS U UCIIOIb30BAHUS KaTAIM3aTOPOB.

O6paruMocTh XUMHYECKUX peakiuid. OOpaTuMble U HEOOpPAaTUMBIE PEaKIuu. XUMUUYECKOe
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PaBHOBECHE U CIIOCOOBI €r0 CMEILEHHS.

ITpu n3yueHnH NpUMEHSIOTCS aKTUBHbIE M UHTEPAaKTUBHBIC ()OPMBI IIPOBEICHUS 3aHATHUI.

JIaGoparopuoe 3ausiTre Ne2 «VccrnenoBaHue BIMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh
XAMHYECKOU PEAKIIUN.

1.7. MeTaibl 1 HEMETaJLIbI

Mertamibl. OcoOeHHOCTH CTpOeHHMs aTOMOB M KpucramioB. dusnyeckue CBONCTBa
metauioB. Kiaccudukanust MeTaloB IO pa3IUYHBIM TpHU3HaKaM. XHUMHYECKHE CBOWCTBA
METAJIJIOB. DJIEKTPOXUMUUECKUM Pl HANIPSKEHUH MeTailIoB. MeTtannorepMusl.

OOmue crnocoObl noiydyeHuss meramwioB. Ilonstue o Meramnypruu. Ilupomeramayprus,
TUAPOMETAJUIYPrUs U dJ€KTpoMeTaiuTyprust. CIulaBbl UEPHBIE U LIBETHBIE.

Hemeramnel. OcoOeHHOCTH CTpOeHHSI aTOMOB. Hemeraiuiel — TpoCThIe  BEIIECTBA.
3aBUCHMOCTh CBOMCTB raJIOr€HOB OT UX MojoxeHus B Ilepuoanueckoil cucreme. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAUIOB B 3aBUCHUMOCTH OT MX IIOJIOXKEHHS B pAdy
3JEKTPOOTPULIATEILHOCTH.

[Tpu n3yueHn” MPUMEHSIOTCSI aKTUBHBIE ()OPMBI TIPOBEICHUS 3aHIATHH.

JlaGoparopHoe 3ansTie Ne3 «MeTtasibl, UX CIUIaBbl U IPUPOJHBIE COEAUHEHUSD.

2. Opranuyeckasi XuMus

2.1. OcHOBHBIE MOHATHSI OPraHUYECKOW XHMHUH M TEOpUS CTPOEHUS OPraHU4eCcKUX
COCIMHEHUN

IIpeamer opranmdyeckod xumuu. IIpupoaHbple, HCKYCCTBEHHBIE M CHHTETHYECKHE
opranuueckue Beniectsa. CpaBHEHHE OPTaHUYECKUX BEIIECTB C HEOPTaHUUYECKUMH.

BanentHocTh. XMMHUECKOE CTPOCHHE KaK MOPSIOK COEAMHEHHS aTOMOB B MOJIEKYJNBI IO
BaJICHTHOCTH.

Teopus crpoeHust opranmdeckux coenuHeHuii A.M. BytnepoBa. OCHOBHBIE MOJOKEHHS
TEOPUU XUMHUUYECKOT0 cTpoeHus. M3omepus u uzomepbl. XuMudyeckue GopMysibl U MOJETH MOJIEKYJT
B OpPraHMYECKON XUMHUHU.

Knaccudukanus opranmdeckux BemiecTB. Kraccugukaius BemecTB IO CTPOEHUIO
YIJIEPOJAHOIO CKeJeTa W HaJdWuuio (QYHKIMOHAIBHBIX rpynn. ['omomoru u romosnorus. Hauama
Homenkiarypel IUPAC.

Knaccudukanus peakumit B opraHmueckoil xumuu. Peakumum npucoeauHEHUs
(TUApHpOBaHMUs, TAIOTEHUPOBAHUS, THAPOTAIOTCHUPOBAHUA, THApaTalui). Peakuuu oTiierieHus
(meruapupoBaHusi, JErHJIPOraIOTeHUPOBAaHUs, JAeruapaTanuu). Peakuuu 3amemieHus. Peaxiuun
M30MepHU3aliu.

2.2. YrneBoaopoibl U UX NPUPOAHBIE HICTOYHUKHI

AnkaHbpl. AJKaHBI: TOMOJOTMYECKMH psA, HM30MEpUs M HOMEHKIATypa ajKaHOB.

XUMHUYECKHUE CBOWCTBa alKaHOB (MeTaHa, »JTaHAa): TOpPEHHE, 3aMeIleHHe, pPa3JIoKEHHE,
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neruapupoBanue. [IpumeHeHne alkaHoB HA OCHOBE CBOMCTB.

ATNKeHBl. OTWIEH, €ro TMojJydeHue (IeruJApupoBaHUEM dTaHa, JeMoJMMepH3aIuen
noJIMATUIICHA). ['OMOIOrn4ecKuil psij, ©30Mepusi, HOMEHKJIATypa ajJKeHOB. XMMUYECKHUE CBOMCTBA
ATUJICHA: TOpEHHUE, KadeCTBEHHbIE peaknuu (oOecuBeurBaHWe OpOMHOW BOJBI M pacTBOpa
NepMaHraHara Kainus), TuapaTanus, nonuMmepusanus. [IpuMenenue sTuneHa Ha OCHOBE CBOMCTB.

[Ipu u3yyeHnH NPUMEHSIOTCS aKTUBHBIE (POPMBI IPOBEACHUSI 3aHATHIA.

JIaboparophuoe 3ansaTre Ned «[lonyueHne Merana u 3TuieHa. Mi3ydeHne ux CBOHCTBY

Juensl n kaydyku. [IoHsaTHE 0 nUEHax Kak yriieBOAOpOAax C IBYMsS JBOWHBIMHU CBA3SIMU.
CornpsbkeHHbIE JTUEeHBI. XHMHYECKHE CBOMCTBa OyramueHa-1,3 u wu30mpeHa: oOeCIBEUYMBAHHE
OpoMHOI BOJBI M MOTMMEPHU3alvs B Kayayku. HaTypanbHblil 1 cuHTeTHUeCKHue Kayuyku. Pe3una.

Ankunabl. AneTwieH. XWMHUYECKHE CBOWCTBA alleTWUJICHA: TOpEHHE, O0OeCIBEUHBAHUE
OpoMHOI BOJABI, NPUCOECTUHEHUE XJIOpPOBOAOpoJa M ruapatanus. [IpumeHeHue aneTwieHa Ha
OCHOBE CBOMCTB. MexKiaccoBasi U30MepHsl C aJIKaJUEHaAMU.

Apenbl. benzon. Xumudeckue cBoiicTBa O€H307a: TOpEHHE, pEaKIHH 3aMEIICHUS
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

[IpupoHbIE HCTOYHUKHN YIIIEBOOPOAOB. [IpupoaHbIi ra3: cocras, IPUMEHEHHE B Ka4ECTBE
toruBa. Hedts. CoctaB u nepepadotka HedTH. [leperonka HedT. HedremnpomykTsr.

[Tpu u3ydeHnH NPUMEHSIOTCS aKTUBHBIE (DOPMBI TIPOBEACHUS 3aHITHA.

JIaGoparoproe 3ansTHe Ne5 «O3HakomieHue ¢ obOpa3uamu He(TH, KaMEHHOTO Iy U
MPOJYKTaMHU UX MepepabOTKM»

2.3. Kucnopojcoaepxaniie OpraHM4ecKue COeTMHEHHS

Couptel. Ilomyuenue »dTaHona OpoOKEHHEM TIIOKO3bI M THUIpaTaluedl dSTUJICHA.
[I'unpokcunpHas rpymnmna kak (yHkimoHanbHas. [IoHATHE O MpeAenbHBIX OJHOATOMHBIX CIUPTAaX.
XVMHYECKUE CBOMCTBA 3TaHOJIA: B3aUMOJICHCTBUE C HaTpueM, oOpa3oBaHHE MPOCTHIX M CIOKHBIX
7(hUpOB, OKHUCIICHHE B anpieruja. [IpuMeHeHue »TaHOJIa HA OCHOBE CBOWCTB. AJIKOTOJIM3M, €rO
MOCJIEACTBYSI U IPENYTIPEKACHHUE.

['muuepuH kak mnpeAcTaBUTENh MHOTOAaTOMHBIX cnUpTOB. KadecTBeHHass peakuus Ha
MHOT0OaToOMHbI€ cupThl. [I[puMeHeHue runepuHa.

®enon. POuznyeckue U XUMHUYECKHE CBOWCTBa (eHona. B3zaumMHOe BIMSHHE aTOMOB B
MoJieKyse (eHoJa: B3auMOJICHCTBHE C TUIPOKCHIOM HATpUs U a30THOU KucinoToil. [Ipumenenue
(eHona Ha OCHOBE CBOMCTB.

Anpperuabl. [lonstue o0 anmpaerngax. AunpaerugHas rpynmna Kak (yHKIHOHAJIbHAs.
@dopmanblierul U €ro CBOWCTBA: OKHCIEHHE B COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIUN cnupT. IlomyueHue anbpAEruaoB OKHCIEHHUEM COOTBETCTBYIOIIMX CIHPTOB.
[Tpumenenue Gpopmanbaeriia Ha OCHOBE €0 CBOKCTB.

KapGonoBsie kucinotel. [loHsiTHE 0 KapOOHOBBIX KHcoTax. KapOOKCWiIbHAs Tpyrima Kak
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dbyHkoHanbHas. ['oMosornyeckuil psj MOpedebHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT.
[Tonyyenne kapOOHOBBIX KHCJIOT OKHUCICHHEM allbJIeTHJI0B. XUMHYECKHE CBOWCTBA YKCYCHOMU
KHCJIOTBI: O0IMe CBOWCTBA C MUHEPATIbHBIMH KHUCIOTAMHU M peakius stepudukanuu. [Ipumenenne
YKCYCHOM KHMCIJIOTBI HA OCHOBE CBOMCTB. BbICIINE KUPHBIE KUCJIOTHI HA IPUMEPE NAIIBMUTUHOBOU U
CTE€apHUHOBOM.

Crnoxwuble 3¢upbl U xupbl. [lonydeHue CiOXHBIX 3(GUPOB peakuuei 3TepupuKaLUu.
CrnoxHuble 3(hupsl B IpUpOJIE, UX 3HaYeHHE. [[puMeHeHne CI0KHBIX 3(HUPOB HA OCHOBE CBOWCTB.

Kuper kak crnoxusie 3¢upsl. Knaccupukanus >XupoB. XUMHUYECKHE CBOWCTBA KHPOB:
TUAPOIN3 U TUAPUPOBAHUE )KUJIKUX KUPOB. I [priMeHeHne )K1poB Ha OCHOBE CBOMCTB. Mblia.

VYrneBoabl. YrieBoabl, HX Kiaccudukamus: MoHocaxapuasl (TJIHOK03a, (QpyKTO3a),
JIucaxapuibl (caxapo3a) U mojucaxapuibl (Kpaxmai U IeJUTI0I03a).

['moko3a — BemeCTBO € JIBOMCTBEHHOW (DYHKIMEH — aibJAeTHI0OCIUPT. XHUMHYECKUE
CBOICTBA TIIIOKO3bI: OKUCJIEHHE B TIIOKOHOBYIO KHCIIOTY, BOCCTAHOBIIEHHE B COPOUT, CIIUPTOBOE
Opoxenue. [IpruMenenune riaoKo3bl Ha OCHOBE CBOMCTB.

3HaueHue YIJEBOJAOB B JKUBOW MpPHUpPOAE U JKU3HMU denoBeka. lloHsTue o peakuusax
MOJIMKOH/ICHCALIMH U TUAPOIN3a Ha IPUMEPE B3aUMOIIPEBPAIICHUI: TJIFOK03a —> MOJIUCAXapH/I.

[Tpu u3ydeHNM MPUMEHSIOTCSI aKTUBHBIC W WHTCPAKTUBHBIC ()OPMBI POBEICHUS 3aHATHH.

JlabopatopHoe 3ansaTtue Ne6 «PacTBOpeHHE TJHMIEpHHA B BOJIE M B3aWMOJICHCTBUE C
ruapokcugoM menu(ll). CpoiicTBa yKCYCHOW KHCIOTHI, OOIIME CO CBONCTBAMH MHHEPAIbHBIX
KHCIIOT».

JlaGoparopHoe 3aHsiTue Ne7 «BzaumopeicTBHE TIUIIOKO3bI M Caxapo3bl C THUAPOKCHUIOM
meau(ll). KauectBennast peakuus Ha KpaxMai».

2.4. Azotcoaepxaiue opranuueckue coequHenus. [lonumepsl

Amunbl. [lonsatue 00 amuHax. Anudaruyeckue amMuHBL, WX KiIaccuPUKaus U
HOMEHKJIaTypa. AHMJIIMH, KaK OpraHudeckoe ocHoBaHue. [lonydyeHne aHuIMHA U3 HUTPOOEH30IIA.
[IpyMeHeHre aHWIMHA HAa OCHOBE CBOMCTB.

AMUHOKHCTIOTBI. AMHMHOKHUCIOTHI Kak amMpoTepHble IU(YHKIIMOHAIBHBIE OPTraHUYECKUE
COeIMHEHUSI. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJIEUCTBUE CO HIEJI0YaMH, KUCIOTAMH U
Ipyr ¢ apyrom (peakuus nonukoHjeHcanuu). [lentuaHas cBs3p ¥ nonunentuasl. [IpumeHenue
aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

benku. IlepBuuHasi, BTOpUYHAS, TPETHUYHAS CTPYKTYpbl OEIKOB. XUMHUYECKHE CBOWMCTBA
0eNKOB: TOpeHHe, IeHaTypaLus, THAPOIIN3, IBETHBIE peakiy. buonorndeckue QyHKIUN OEIKOB.

[Tonumepsl. benku u nonucaxapupl Kak OMOMOIMMEPHI.

[Inmactmaccel. [lonyyeHne MNOJUMEPOB PEAKIHMEH MOJMMEPU3AIMU W TTOJUKOHICHCAIUH.
TepmoriacTuyHbIe U TEPMOPEAKTUBHBIE TUTacTMacchl. [IpeacraBuTenu miacTMacc.

Bonokna, wux knaccudukauus. Ilomydenue BosokoH. OTaenbHbIE TMPEACTABUTEIH
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XUMHYECKHX BOJIOKOH.
[Ipu u3yyeHnn NPUMEHSIOTCS aKTUBHbIE U HUHTEPAKTUBHBIE (OPMBI IPOBEICHUS 3aHATUH.

JlaboparopHuoe 3ansaTre Ne8 «lccnenoBanne CBONCTB OEIKOB, KAIIPOHAY)

BHNOJIOI'Us

BBenenmue.

OObekT m3ydeHHs] OMOJIOTMM — UBas npupoja. [IpU3HAKM KUBBIX OPraHU3MOB U HX
MHOT000pa3ue. YpoBHEBasi OpraHu3alust KUBOM MPUPOIBI U IBOIIONMA. MeTO bl TO3HAHUS KUBOU
npupoabl. OOue 3akoHOMepHOCTU Ouosnoruu. Ponbs O6uonoruu B GOpMUPOBAHUU COBPEMEHHOI
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA M MPAKTHUECKON NEATENbHOCTH Jtojiel. 3HaueHne OMoIoruu
IIPH OCBOCHHUH MTPO(ECcCHil U CriennaibHOCTEH CpeaHero MPOoPECCHOHATBHOTO 00Pa30BaHMSL.

Jemoncmpayuu

buonornueckue cucremMbl pa3HOTO YpPOBHS: KIJIETKA, OPraHMU3M, MOILYJSLUs, KOCUCTEMA,
ouocdepa.

[MapcTBa KUBOM IPUPOABI.

1. YueHue o KJieTke.

XuMHnuyeckass opranmzanusi kKiaerku. Kiietka — »sjemeHTapHas jXuBas CHUCTEMa U
OCHOBHAs CTPYKTYpHO-(PYHKIIMOHATbHASI €UHUIIA BCEX )KUBBIX OPTaHU3MOB.

XumHueckass opraHuzanusi KieTku. OpraHnueckue U HeOpraHWuYecKHe BEeIIeCTBA KIIETKU U
JKUBBIX OPTaHU3MOB. Benku, yriieBoIbl, TUTTH/IbI, HYKJIEHHOBBIE KUCIOTHI M MX POJIb B KJIETKE.

Ctpoenue u pyHKUMHU KjIeTKU. [[pokapuoTnueckue u s3yKapruoTUUECKHE KIETKU. Bupychl
KaK HeKJIeTouHas (hopMa *KH3HU M UX 3HaueHue. boprba ¢ BupycHbimu 3aboneBanusimu (CITN/ u
np.) LHutomnna3ma u kinerounas MemOpana. OpraHouIbI KIETKH.

OO0MeH BellecTB M NMpeBpalllcHUe JHEPruu B KJeTke. [nacTuyeckuii u sHEPreTHYECKUn
oomen. Crpoenne u ¢ynkuuu xpomocoMm. JIHK- wocuTens HacnencrBeHHOM uWHGOpMAIIIH.
Perumukamus IHK. I'en. ['enetnyeckuii kon. buocunTes Oenka.

KusneHHbId HuKa kieTkn. KneTku u ux pasHooOpa3ue B MHOTOKIIETOUHOM OpTaHU3ME.
Kierounas Teopusi CTpO€HHsI OPTaHU3MOB.

Murto3. [{luTokunes.

Jemoncmpayuu

CrpoeHue u cTpyKTypa Oernka.

Crpoenne monexyn JJHK u PHK.

Pemnmukamus JTHK.

CxeMbI HHEPreTHUECKOro oOMeHa 1 OMOoCHHTe3a OelKa.

CrtpoeHure KIIETOK MPOKApUOT U IYKAPHUOT, CTPOCHHE M MHOT000pasue KIIETOK pacTeHUui u

KHUBOTHBIX.
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Ctpoenue Bupyca.

dortorpadpuu cxeM CTPOSHHS] XPOMOCOM.

Cxema cTpoeHus resa.

MuTto3.

[Ipu u3yyeHnH NPUMEHSIOTCS aKTUBHBIE (POPMBI IPOBEACHUSI 3aHATHIA.

Ilpakmuueckue 3anamusn

CpaBHEHHE  CTPYKTYpPhl CTPOCHHUS KIETOK pAaCTEHHUW M JKUBOTHBIX IO TOTOBBIM
MHUKpOIIpenaparam.

2.0pranusm. PasMHoOKeHMe U HHANBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Pa3mHo:kenue opranmamoB. OpranusMm — enuHoe Ienoe. MHoroo0Opasue OpraHU3MOB.
Pa3zMHOkeHUEe — BakHEiIIee CBOMCTBO XUBBIX opraHu3MoB. [lonoBoe u Oecrionoe pa3MHOKEHUE.
Meiioz. O6pa3oBaHue MOJOBBIX KIETOK U OIUIOIOTBOPEHUE.

NuauBuayaibHoe pa3BUTHE OPpraHu3Ma. DMOPUOHANBHBIN 3Tan oHTOreHe3a. OCHOBHBIE
cTaaud SMOpHOHANBHOTO pa3BuTHi. CXOACTBO 3apoAbIIICH NpPeACTaBUTENEH pa3HbIX TPy
MO3BOHOYHBIX KaK CBUICTEIICTBO MX 3BOJIIOIIMOHHOTO poACTBa. [IpuunHbl HapyIIeHU B pa3BUTUU
OpraHU3MOB.

NuauBuayanbHoe pa3BuTHe 4YesoBeka. PenpoayktuBHoe 3a0poBbe. IlocneactsBus
BIIMSIHUSI QJKOTOJSl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arpsi3HEHHUS CpeAbl HAa pPa3BUTHE
YeJloBeKa.

[Ipu uzydeHnn NPUMEHSIOTCS WHTEPAKTUBHBIE (POPMBI O0yUEHUS.

Hemoncmpayuu

MHuoroo6pasue opraHu3MoB.

OOMeH BeleCcTB U MPEBPAILEHUE SHEPTUU B KIIETKE.

DOTOCUHTE3.

JleneHue KIeTKHU.

Murtos3.

becnonoe pa3MHOKeHHE OPTaHU3MOB.

OO6pa3oBaHue TOJIOBBIX KJIETOK.

Meiios.

Om1010TBOpEHHE Y PACTEHHUIA.

NHnuBuayanbHOE pa3BUTHE OpraHU3MA.

Tunbel MOCTAIMOPUOHATIEHOTO Pa3BUTHS )KUBOTHBIX.

3.0CHOBBI reHEeTUKH U CeJIeKIHNH.

OCHOBbI Y4YeHHUSI O HACJEJICTBEHHOCTH W W3MEHYHMBOCTH. [‘eHeTMka — Hayka o
3aKOHOMEPHOCTSAX  HACJIEACTBEHHOCTM W HW3MEHYMBOCTH oOpranusmMoB. [. MeHgenp —

OCHOBOIIOJIOKHHUK TEHETUKH. | eHeTHdecKkas TEPMHUHOJIOTUA W CHMBOJIMKA. 3aKOHBI T'CHCTUKU,
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yctaHoBieHHbIe [.Menaenem. MoHoruOpugHoe M AUTHOPUIHOE CKpEIIMBAaHUE XPOMOCOMHAs
TEOpHUsl HACIEACTBEHHOCTH. ['eHeTMKa mosia. 3HaYeHHWE T€HETHKU IS CENEKUUU U MEIULUHBL.
HacnencrBennsie 60s1e3HM 4eI0BEKa, MX MPUYMUHBI U TPO(PUIAKTHKA.

3akoHOMepHOCTH U3MeHYUBOCTH. HacnencTBeHHast, MM reHOTUIIMYECKAst, U3MEHUNBOCTD.
MoaudukanvonHas, WM HEHACIeJCTBEHHas, U3MEHUMBOCTh. ['eHeTHka 4enoBeka. I'eHeTnka U
MeauIMHA. MaTtepuanbHble OCHOBBI  HACJIECACTBEHHOCTM M H3MEHUYMBOCTH. I'eHeTmka n
IBOJIFOLIMOHHAs Teopus. [ eHeTHKA MONyJIALHA.

OCHOBBI cejleKIIMM pPACTeHMH, KUBOTHBIX M MHMKPOOPraHuM3MoB. [eHeTuka —
TEOpeTUYeCKass OCHOBA ceyeKiuu. OnoManiHMBaHME >XUBOTHBIX W BBIPAILMBAHUE KYJbTYPHBIX
pacTeHuil — HauasbHble 3Tankl cesnekuuu. Yuenue H. Y. BaBunoa o nenTpax MHOrooOpasus

U TIPOUCXOXKJICHHUS KYJIbTYpPHBIX pacTeHuid. OCHOBHBIE METOIBI CEICKIIMH: THOPUAN3ALNS 1
UCKYCCTBEHHBIH 0TOOp. OCHOBHBIC JTOCTHKCHUS COBPEMEHHOW CEJCKIMH KYJIbTYPHBIX PAacTCHHUH,
JOMAIIHUX JKUBOTHBIX M MHMKPOOPraHU3MOB. BHMOTEXHOJIOTHA, €€ AOCTHKEHHS W IEPCIEKTUBBI
pa3BUTUSL.

Jemoncmpayuu

MoHorubpuaHOE U IUTHOPUTHOE CKPEIIMBAHNUE.

Ilepexpect XxpomMocoMm.

CueneHHOe HaclIe0BaHHUE.

Myranuu.

LlenTpb! MHOT000pa3ust U MPOUCXOXKIAECHUS KYJIbTYPHBIX PACTEHUN U TOMAIIHUX KUBOTHBIX.

I'uOpunnzanus.

HckyccTBeHHBIH 0TOOD.

HacnencrBenHble 00J1€3HU YeIOBEKa.

Bimsiaue ankoronmsma, HapKOMaHUM, KYPEHHs HA HACIIEACTBEHHOCTb.

[Ipu u3yyeHnr NPpUMEHSIOTCS aKTUBHBIE (POPMBI IPOBEACHUSI 3aHATH.

IlIpakmuueckue 3anamusn

Pemenne reneTnueckux 3agau.

4. IIpoucxoskaeHne U pa3BUTHE )KM3HHM HA 3emJie. JBOJTIOIMOHHOE YYCHHE.

IIpouncxoxaenue M HavyajdbHble 3Tanbl Pa3sBUTHA KU3HU Ha 3emue. [umoresbl
IIPOUCXOXKAECHNS KU3HH. [3yuyeHHue OCHOBHBIX 3aKOHOMEpPHOCTEN BO3HMKHOBEHMSI, Pa3BUTHS U
CYILECTBOBAHMS KU3HU Ha 3eMJI€. Y CII0KHEHHUE KUBBIX OPraHU3MOB B IIPOLIECCE IBOJIIOLIMH.

MHoroo6pasue >KuBOro Mupa Ha 3emMiie U COBpEMEHHas €ro OpraHu3alus.

Hcropus pa3BuTHs 3BOJIOUMOHHBIX uaeil. 3HaueHue padot K. Jlunnes, XK. b. Jlamapka B
Pa3sBUTHU 3BOIOIMOHHBIX Ml B Ouosioruu. DBomonnonnoe yuenue Y. Jlapsuna. EctecTBeHHBIN
ot6op. Ponb 3BOIIOIMOHHOIO y4eHHS B (DOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAyYHOU

KapTHUHBI MUDA.
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Muxkpo3Boawuus 1 Makpo3Boswuus. Konuenuus Buaa, ero kpurepuu. [lonmynamus —
CTPYKTypHasi €IMHUIIA BUJA U SBOMIONMH. JIBIDKYyIIHe CHIIbI 3BOdOIUU. CUHTETUYECKash TEOpHs
sBoMmonMK. MukposBomonusi. CoBpeMeHHble TpeactaBiieHuss o BupoodOpazoBanuu (C. C.
Yersepukos, 1. N.I1Imanerayszen). Makpoasodtonus. Jloka3aTeabcTBa 3BOJIOLNH.

[Ipuunnbl BhIMUpaHus BHAOB. OCHOBHBIE HAaNpaBiICHUS SBOJIOIHMOHHOTO Mporpecca.
buonornueckuii mporpecc u OMOJIOTHUECKHI perpecc.

Jemoncmpayuu

Kpurepuu Buna.

CtpyKkTypa NomyJsium.

AnanTtuBHBIE 0COOCHHOCTH OPraHU3MOB, X OTHOCUTEIBHBIN XapakTep.

DBOJIOIMOHHOE JIPEBO PACTUTEIBLHOTO MUPA.

DBOJIIOIIMOHHOE APEBO KUBOTHOTO MHUpA.

[IpencraBuTenu peiKuX U UCUE3AIOIIUX BUIOB PACTEHUN U JKUBOTHBIX.

[Tpu u3yyeHnr NPUMEHSIOTCS aKTUBHBIE (DOPMBI IPOBEACHHUSI 3aHATHIA.

Ilpakmuueckue 3anamusn

Omnucanne ocoOeit 0JHOTO BHJIA IO MOP(OIOTHIECKOMY KPUTEPHIO.

5. [IpoucxoxkaeHue 4ejoBeKa.

AHTpoOnoreHe3. OBoyonus NpuMaroB. COBpEMEHHBIE THUIOTE3bl O MPOUCXOKICHUU
yenoBeka. Jloka3zaTrenbCTBa pOJACTBA YENIOBEKAa C MIEKONUTAOIMIMMHM KUBOTHBIMH. OTalbl
HBOJIIOLIMU YeJIOBEKA.

Yenoseueckue pacbl. POICTBO M €IMHCTBO MPOMCXOXKACHUS YesloBeUeCKuX pac. Kpurnka
pacusma.

Jemoncmpayuu

UepThl CXOJCTBA U Pa3IMUMsl UETIOBEKA U KUBOTHBIX.

UepThl CXO/ICTBA YEJIOBEKA U IPUMATOB.

[IpoucxoxaeHue yenoBeka.

UYenoBeueckue pachl.

6. OCHOBBI IK0JIOTHH.

JKOJIOTHSI — HAYKa 0 B3AaUMOOTHOLIEHUSX OPraHU3MOB MexKAy c000il U OKpYy:Kalouen
cpenoii. Dxonorndeckue (PakTophl, UX 3HAYEHHE B KU3HU OPTaHU3MOB. DKOJOTHUYECKHE CHCTEMBI.
BupoBas u mpocTpaHCTBEHHasi CTPYKTypa sKocucteM. [luieBble CBsi3U, KPYrOBOPOT BELIECTB U
MpPEBpAIICHHEe DHEPrUd B DJKOCHCTeMaX. MEXBHJIOBBIE B3aWMOOTHOIIEHUS B OKOCHCTEME:
KOHKYPEHIIUS, CHUMOMO03, XHUIIHHYECTBO, Iapa3UTU3M. HckyccTBennbie  coolmiecTBa —
arpo3KOCUCTEMBI U YPOOIKOCUCTEMEI.

Buocdepa — riodanbHas s3xocucrema. Yuenue B. . Bepuaackoro o 6mochepe. Ponb

KUBBIX OpraHu3MoB B 6uocdepe. buomacca. Kpyroropor BaxxkHeHmx OMOTeHHBIX JJIEMEHTOB (Ha
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puMepe yriiepo/a, a3ora u ap.) B ouocdepe.

Buocdepa u yenoBek. M3menenus B 6uochepe. IlocneacTBus AesITeNbHOCTH YeTOBEKA B
OKpy’Karlleu cpene. Bo3aencTeue npou3BOACTBEHHOM IEATEIBHOCTH HA OKPYKAIOILYIO Cpeny B
obmacti cBoeil Oynymiei mpodeccuu. DKOJIOTHS KaK TEOPETHYeCKass OCHOBAa DPAlMOHAIBHOTO
IPUPOJONOIL30BaHUs M oxpaHbl npupoisl. Hoocdepa. IlpaBuna mnoseneHus moned B
OKpY>Karollle mpupoIHON cpee.

bepexxHoe oTHOmIeHHME K OMONOTMYECKUM OOBEKTaM (pacTeHUsIM M KMBOTHBIM U HX
co0011IeCTBaM) U UX OXPaHa.

JdemoHcTpauuu

Okonornyeckue GakTopbl U UX BIUSHUE HA OPraHU3MBI.

Me:XBHU/10BbIE OTHOLIEHUS: KOHKYPEHIUS, CUMOMO03,  XUIIHUYECTBO, APAZUTU3M.

SpycCHOCTh pPacTUTENBLHOIO COOOLIECTBA.

[TumeBble nenu u cetu B OUOLIEHO3E.

DKOJIOrHYeCcKHEe TUPAMUJIBI.

Cxema 3KOCUCTEMBI.

KpyroBoport BelecTs 1 npeBpalieHnue 3HEpruu B SKOCUCTEME.

buocdepa.

Kpyrosoport yrieposa (a3ora u zip.) B Ouocgepe.

Cxema arposKoCUCTEMBI.

Oco00 oxpaHsieMble IPUPOAHbIE TeppuTopun Poccun.

7. buonuka.

Buonnka kak o0aHO M3 HanpasJeHHMH Owmosnormm M KudOepHermku. Paccmorpenue
OMOHMKOW 0coOeHHOCTEH MOP(O-(PU3NOIOTHUECKON OpraHu3alMl KHUBBIX OPraHU3MOB U HX
MCIIOJIb30BaHUs JJIsl CO3/1aHUS COBEPLICHHBIX TEXHUYECKUX CHCTEM U YCTPOWCTB IO AQHAJOTUH C
JKUBBIMH CHCTEMaMH.

[Tpu u3yueHnH NPUMEHSIOTCSI UHTEPaKTUBHbBIE (POPMBI 00yUEHHUS.

JdemMoHcTpanuu

Mopenu cki1a4yaTo CTPYKTYpBbl, UCIIOJIBb3yEMON B CTPOUTEINIBCTBE.

TpyOuaTbie CTPYKTYpHhI B )KUBOM MPUPOJE U TEXHHKE.

ABpOI[I/IHaMI/I‘-ICCKI/IC U TUAPOAUHAMUYCCKUC YCTpOﬁCTBa B KHBOM IprUpoaC U TCXHUKC.

28



6 TEMbI PE®EPATOB (IOKJIAOB), UTHAUBUAY AJIBHBIX ITIPOEKTOB.
1. ®usnka

1. Aunekcanap I'puropseBuy CTOIETOB — PYCCKUH (PHU3HK.

Anexcanap CrenanoBud IlormoB — pycckuil ydaeHslid, H300peTaTeb paano.
ANbTepHAaTUBHAs SHEPreTUKA.

AxycTHuyeckue CBOMCTBa MOIYIPOBOJHUKOB.

AHnnpe Mapu AMIiep — OCHOBOIIOJIOKHUK 3JIEKTPOAMHAMUKH.

ACUHXpPOHHBIN JABUTaTENb.

AcTepouipl.

ACTpOHOMMS HAIIUX JHEH.

© o N o gk~ w DN

Atomuas gusuka. M3otonsl. [Ipumenenne paanoakTUBHBIX U30TOIOB.

[ERY
o

. beckoHTakTHBIE METO/IBI KOHTPOJIS TEMIEPATYPHI.

. bumnonspusie TpaH3UCTOPBI.

=
N

. bopuc CemenoBuy Sxobu — pusmuk u u3o0perarensb.

=
w

. Benuyaiimme oTKpeITHS (GUUKH.

[EEN
NN

. Buapl anexTpudeckux pa3psioB. DIEKTPUUECKHUE pa3psIbl Ha CITyK0e YelloBeKa.

=
(6]

. Bnusnue nedexToB Ha uznuecKre CBOMCTBA KPUCTAILIOB.

=
D

. BcenenHas u TemHas Marepus.

-
\‘

. T'anuneo I'aauneit — ocHOBaTeNIb TOYHOI'O €CTECTBO3HAHUS.

[ERY
[00]

. I'onorpacdus u ee npuMeHeHUeE.

[ERY
©

. JIBMKeHHe Tena NepeMEeHHOM MacCCHhl.

N
o

. JAudpaxuus B Hamel Ku3Hu.

N
[y

. >KI/II[KI/IC KpHUCTaJJIbI.

N
N

. 3axonbl Kupxroda st anekTpuyeckoit nemnu.

N
w

. 3aKOHBI COXpPAaHCHUS B MEXAaHHUKE.

N
S

. 3HaueHue OTKpeITUi ["amuies.

N
ol

. Urops BacunseBuu KypuatoB — (pu3Hk, opraHuzaTop aTOMHON HayKH U TEXHUKH.

N
(o))

. Ucaak HproTOH — co3/aTess KIacCUIecKo (hU3HKH.

N
By

. Ucnonp3oBanme 2IeKTPOIHEPTUU B TPAHCTIOPTE.

N
[e0)

. KJ'IaCCI/I(bI/IKaI_[I/IH 1 XapaKTCPUCTHUKHU IJICMCHTAPHBIX YaCTHUII.

N
©

. KOHCTPYKI_II/IOHHEUI MMPOYHOCTH MAaTCpHUajia U €€ CBA3b CO CTPYKTypOﬁ.

w
o

. KoHcTpyknus u BuabI 1a3epos.

w
iy

. Kpuosnexrponuka (MUKpOIJIEKTPOHUKA U XOJIOJ).

w
N

. .HaSGPHBIC TCXHOJIOTHMHU U UX UCIIOJIb30BaHUC.

w
w

. Jleonapno na Bunum — yuenslit 1 nzo0perarens.

w
N

. MarnuTHble u3MepeHHUsl (MPUHIMIBI TIOCTPOCHHUS TPHUOOPOB, CIOCOOBI HM3MEPEHUS
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MarHUTHOTO MOTOKAa, MArHUTHON MHAYKLIUN).

35. Maiikn ®@apajeit — co3aarenb y9eHHs 00 AJIEKTPOMAarHUTHOM TIOJIE.

36. Makc [lnank.

37. Meroa MEUYECHBIX aTOMOB.

38. Meroab! HAaOIIOACHHS U PETUCTPALIUU PAIMOAKTUBHBIX U3YUCHHUM U YaCcTHII.

39. Metoapl onpeieiieHUs IIIOTHOCTH.

40. Muxaun BacunbeBud JIOMOHOCOB — YYEHBIH SHIUKIIOTICIUCT.

41. Mopemnu atoma. OnsiT Pesepdopra.

42. MonexkynsapHO-KMHETHYeCcKasi TEOpHsl UJIeaIbHbBIX I'a30B.

43. MonHus — ra3oBblil pa3psij B IPUPOIHBIX YCIOBHUSX.

44. HaHOTeXHOJIOTHUSI — MEXKIAUCIHUIUIMHAPHAA 00J1acTh (PyHIAaMEHTAIbHON M MPUKIAIHON
HAyKW U TEXHHUKH.

45. Huxouna Tecna: >xu3Hb U HEOOBIYAHBIC OTKPBITHS.

46. Huxomnaii KonepHuk — co3aaTelnb TeTUOLIEHTPUYECKON CHCTEMbI MUPA.

47. Hunsc bop — onun U3 co3pareneld COBpeMEHHOM QU3HUKH.

48. Hyxneocunres B0 BeeneHHOM.

49. OO6bsacHenue GOTOCUHTE3A C TOUKH 3pEHUS (PU3UKU.

50. Onrtuueckue SBJICHHS B IPUPOJE.

51. OTKpbITHE U IPUMEHEHUE BHICOKOTEMIIEPATYPHON CBEPXIPOBOAMMOCTH.

52. TlepeMeHHBIH STEKTPUIECKUN TOK U €T0 IPUMEHEHHE.

53. [lna3ma — geTBepTOE COCTOSIHUE BEIIECTBA.

54. Tlnanetsl COMHEYHOM CUCTEMBI.

55. TlomaympoBOAHUKOBBIEC JATYUKH TEMIIEPATYPHI.

56. IIpuMeHeHHE KHUIKAX KPUCTAIIIOB B TPOMBIIICHHOCTH.

57. IlpumeHeHueE sIIEPHBIX PEAKTOPOB.

58. Ilpupona peppomaruerusma.

59. IIpobnembl 3KOJIOTHH, CBSI3aHHBIE C MCIIOJIb30BAHUEM TEIUIOBBIX MAIIIHH.

60. IIpom3BojacTBO, Mepeaaya U UCTIONB30BAHUE FITEKTPOIHEPTHH.

61. TIpoucxoxaenue COTHEYHON CHCTEMBI.

62. Ilpe3zodnexTpudeckuil 3PPeKT ero NpuMeHeHue.

63. PazButue cpeacTB CBS3M U PaaMo.

64. PeakTuBHBIC IBUTATEIN U OCHOBBI paOOTHI TETIJIOBOI MAIIMHEI.

65. PenmkToBOC M3MyYEHHE.

66. Pentrenosckue nyuu. Mcropust otkpsiTus. [Ipumenenue.

67. Poxxnenue u 3BONIOLNS 3BE3.

68. Ponp K.O. [{lnonkoBCKOTO B pa3BUTHH KOCMOHABTHKH.
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69. CBeT — 2JIeKTpOMarHuTHas BOJTHA.

70. Cepreii ITaBnoBuu KoposieB — KOHCTPYKTOp M OpPTaHHM3aTOp MPOW3BOJCTBA PAKETHO-
KOCMHUYECKOU TEXHUKH.

71. Cunbl TpeHus.

72. CoBpeMeHHasl CITyTHUKOBAs CBS3b.

73. CoBpeMeHHas Gpuznueckas KapTHHA MUpa.

74. CoBpeMEHHbIE CPE/ICTBA CBA3H.

75. CoinHlle — MCTOYHMK >KU3HM Ha 3eMJI€.

76. TpanchopmaTopsl.

77. YnpTpa3BykK ([IOJIy4eHHE, CBOMCTBA, IPUMEHEHNUE).

78. YmpaBisieMblil TEpMOSIEPHBIN CUHTES.

79. Yckoputenu 3apsyKEHHBIX YaCTHII.

80. dusuka 1 My3bIKa.

81. dusnueckue cBocTBa aTMOC(hEPHI.

82. ®oT0371eMEHTHI.

83. ®oroaddekr. [Ipumenenue sienus Gpotordpdexra.

84. Xanc Kpucrtuan Jpcreq — OCHOBOIOIOKHHUK 3JIEKTPOMAarHETH3Ma.

85. UYepHble IbIPHI.

86. Illkana 371€eKTPOMarHUTHBIX BOJIH.

87. Dxonormueckue mpoOIeMbl B BOZMOXKHBIC TTYTH UX PEIICHHUSI.

88. DnexTpoHHAs MPOBOIUMOCTH METAIUIOB. CBEPXIIPOBOAMMOCTb.

89. Dmunmii Xpuctuanosuu JleHn — pycckuid Gu3MK.

2. Xumus
1. buorexHonorus u reHHast UHXeHepus — TexHosoruu XXI| Beka.
2. HanoTexHONIOrUs Kak MPHOPUTETHOE HANPABJICHUE PA3BUTHUS HAyKU U MPOU3BOJICTBA B
Poccuiickoit @enepanuu.
3. CoBpeMeHHbIC METOJIbI 00e33apaKHBAHUS BOJIBI.
AJIOTpONHS METAJLIOB.

Kuznb u gestensHocTh JI.M. Menpaeneena.

4

5

6. «IleprognueckoMy 3aKoHy Oyiylee He IPO3UT pa3pyLICHUEM. . ).

7. Cunte3 114-ro snementa — TpuyM(¢ pOCCUICKUX PU3UKOB-AIEPUIIKOB.

8. H3otomsl Bogoposa.

9. Hcnonp3oBaHue paMOaKTHBHBIX H30TOMOB B TEXHUYECKHUX IIETIAX.

10. PeHTreHOBCKOE M3ITy4eHHE U €TO UCTIOIb30BAHUE B TEXHUKE U METUIIMHE.

11. Tlnma3zma — 4yeTBepTOE COCTOSIHUE BEIIECTBA.
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12.
13.
14.
15.
16.
17.

AmMopdHBIe BelecTBa B IPUPO/IC, TEXHUKE, OBITY.

OxpaHa OKpyXarolleil Cpeabl OT XUMHUUECKOTO 3arpsI3HCHUSI.
KonuuecTBeHHBIC XapaKTEPUCTUKH 3aTrPSI3HEHUST OKPYKAIOIICH CPEIbI.
[TpumeHeHne TBEpAOro u ra3oodpasHoro okcuaa yriaepoaa(lV).
3aiuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.

FPY6OI[I/ICHCpCHI)I€ CHCTCMBI, ux KJ'IaCCI/I(bI/IKaI_[I/IH u HCITIOJIB30BAaHHUC

npodeCcCHOHATBLHOMN 1eATETbHOCTH.

18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Kocmernueckue remnu.

[IpruMmeHeHue CyCreH3uil U IMYJIbCUN B CTPOUTEIIbCTRE.
MuHepasbl U TOpHBIE TOPObI KaK OCHOBA TUTOC(EPHI.
PactBOpsbI BOKpYT Hac.

Bona kxak peareHT 1 Kak cpea JUisi XMMUYECKOro Mpoliecca.
Turnel pacTBOpOB.

Kusub u gesrenbHocth C. AppeHuyca.

B

BKJIa[[ OTCYCCTBCHHBIX YUCHBIX B Pa3BUTHUC TCOPUUN 3JICKTpOJII/ITI/I‘-IeCKOI71 JUucconranuu.

YCTpaHCHI/Ie JKCCTKOCTHU BOJbI HA IMPOMBIIIJICHHBIX MPCANIPUATHAX.

CepHas kucnora — «xjae0 XUMHUYECKOH POMBILIIEHHOCTH.
Hcnonb30BaHuEe MUHEPATbHBIX KUCJIOT HA MPEANPUATUSAX PA3INIHOTO MPODUIIs.
OKcHIBI U CONU KaK CTPOUTENIBHBIE MATEPHAIIBI.

Hcropus rurca.

HOBapeHHaSI COJIb KaK XUMHUYCCKOC CBhIPLEC.

MHoronukuii kKapOOHAaT Kanblius: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.
Peaknus ropeHus Ha IPOU3BOJCTBE.

Peakuust ropenus B ObITY.

BupryansHoe MOAENMPOBAHNE XUMHYECKHUX ITPOLIECCOB.

DNEKTPOIN3 PACTBOPOB NIEKTPOJIUTOB.

3HCKTpOJ'IPI3 PAacCIlIaBOB 3JICKTPOJIUTOB.

HpaKTI/ILIeCKOG MNPUMEHCHUEC OJICKTPOJIN3a: pa(l)I/IHI/IpOBaHI/Ie, raJJbBaHOIIJIaCTHKA,

TaJIbBaAaHOCTCTHA.

39.
40.
41.
42.
43.
44,
45.

Hcropus nosydeHus U Nporu3BOACTBA ATFOMUHUSL.
DIEKTPOIUTHUECKOE MOTYYCHHE U PaQUHUPOBAHUE METH.
Kuzub n gestenpHOCTh . J[9BH.

Ponb MeTaiuioB B MICTOPUM YEIIOBEUYECKOW IMBUIU3AIINH.
Hcropust 0Te4eCTBEHHON YEPHON METaJULyPIrUH.

Hcropust 0Te4eCTBEHHOM IBETHOM METaJLUTyprUu.

CoBpeMeHHOE METAILTyPTUIECKOE IPOU3BOICTBO.
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46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.

XUMHH.
57
58
59

CrenuanbHOCTH, CBSI3aHHBIE ¢ 00pa0OTKON METaIIOB.

Ponp MeTanoB u CriaBoB B HAYYHO-TEXHUYECKOM MPOrpecce.
Koppo3us MeTamioB u criocoObl 3aLIUTHI OT KOPPO3HH.
WuepTHBIE MM 01arOpOHbIE ra3bl.

Poxparoniue conu — rajgoreHsl.

Hcropust mBeICKON CIIMYKH.

XUMUS METAJIJIOB B MOEH MPO(EeCCHOHATBHOMN NeSITETbHOCTH.
XuMUSI HEMETAJUIOB B MOEH MpOo(hecCHOHATbHON AEATEIIEHOCTH.
Kuznb u gestenpHocth A.M. ByTneposa.

Buranusm u ero kpax.

Ponp oTeuecTBEHHBIX YUYEHBIX B CTAHOBJICHMM M Pa3BUTUM MHUPOBOW OpPraHUYECKOU

COBpeMeHHHe npeaAcTaBJICHUA O TCOPHUU XUMHUYCCKOI'O CTPOCHHUA.
DKOIOTrMYECKHE acIIEKThl HCITOJIb30BaHUS YJI€BOAOPOAHOTO ChIPhbA.

ODKOHOMHUYECKHE AaCIIEKThI MCKAYHAPOAHOro COTPYAHHUUYCCTBA II0 HCIIOJIB30BAHUIO

YIII€BOIOPOAHOIO CHIPBS.

60.

Hctopusi OTKpBITHS ¥ pa3pabOTKU Ta30BbIX U HEPTAHBIX MECTOPOXKACHUNA B

Poccuiickoit denepanuu.

61.
62.
63.
64.
65.
66.

XuMUS yIIeBOJOPOAHOIO ChIpbs U MOs Oynymias mpodeccus.

VYTrneBoJopoJHOE TOIUINBO, €r0 BUJIbl U HA3HAYCHHUE.

CuHTeTH4ecKe KaydyKu: HCTOpUsI, MHOT0OOOpa3Hue U MePCIEeKTUBBL.
Pe3nHOTEXHHUYECKOE TPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOTPeECCE.
CBapo4HO€E POU3BOACTBO U POJIb XMMHH YIJIIEBOJIOPOAOB B HE.

Hedts u ee TpaHcmopTHpOBKa Kak OCHOBa B3aMMOBBIFOJHOTO MEKIYHApPOIHOTO

COTPpYAHUYECTBA.

67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

ApomMaTndecKkue yriieBoAOPO/Ibl KaK ChIPhE ISl MPOM3BOACTBA IECTULUIOB.
VYreBoabl U UX POJIb B JKUBOU IIPUPOJIE.

CrpoeHnue TIIIOKO3bl: UCTOPUS Pa3BUTHS IIPEICTABICHUN U COBPEMEHHBIE BO33PEHUS.
Pa3Butne caxapHOW NMpOMBINUIEHHOCTH B Poccuu.

Posb yrneBonoB B Moeii Oyayriel npodeccnoHaabHON 1eATeIbHOCTH.

Mertanoin: xeMopuius 1 XeMopoOHs.

DTaHOM: BenuyJaiiiiee 01aro U CTPaIrHoe 3710.

AJKOToIM3M U ero npoduaakTUuKa.

MHoroaToMHbI€ CIIUPTHI U MOsI Oyy1as npodeccuoHanbHast JesITeIbHOCTD.

q)OpMaJIbI[CFI/II[ Kak OCHOBa IIOJYYCHHA BCHICCTB U MATCpUATIOB JJIA Moeit

npohecCuoHaNBbHOM NeSTENbHOCTH.
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77. MypaBbuHasi KHCJIOTa B IPUPOJIE, HAYKE U MMPOU3BOJICTBE.

78. Hcropus ykcyca.

79. CnoxHble 3(pupsl ¥ UX 3HAYCHHUE B IPUPOJIE, OBITY U IPOU3BOJICTBE.

80. XKupsbl KaK NPOIYKT NUTAHUS U XUMHUYECKOE CHIPhE.

81. 3ameHa XUPOB B TEXHUKE HETHILEBBIM ChIPbEM.

82. HexBaTka mnpoAOBOJBLCTBHUS Kak TIyoOalibHas mpobiieMa YeloBeYecTBAa U MYTH €€
pelIeHusl.

83. Mbeura: mpormuioe, HacTosiee, Oyayriee.

84. CpencrtBa TUrMEHBI HA OCHOBE KUCIOPOACOAEPKAIIMX OPTraHUYECKUX COSAMHEHUH.

85. Cunrernueckue mororiue cpeactsa (CMC): 10CTOMHCTBA U HEJIOCTATKH.

86. AMMHaK ¥ aMHHBI — OECKUCIIOPOHBIC OCHOBAHHUS.

87. AHWINHOBBIE KPACUTEIIH: UCTOPHSI, IPOU3BOJICTBO, IIEPCIIEKTHBA.

88. «Kusnb 310 criocob cyiiecTBOBaHUS OEIKOBBIX TEIl...»

89. Xumus u 6MOJIOTUS HYKJIEHHOBBIX KUCIOT.

3.Buonorus

1. Knerounast Teopus CTpoeHUsI Opranu3MoB. VICTOpuUsi 1 COBPEMEHHOE COCTOSIHHE.

2.Hacnencrennas mHbopMaIius u nepefaya ee U3 moKOoJICHUS B TOKOJICHUE.

3. JlpamaTudeckue CTpaHHIIbl B ICTOPUH Pa3BUTHS T€HETUKH.

4. Ycnexu COBpEMEHHOM TeHETUKU B MEJUITMHE U 3/]paBOOXPaHEHUH.

5. Uctopus pa3Butus 3BOIIONMOHHBIX uaei 10 Y./lapBuHa.

6. «Cuctema mpupoas» K.JIunHes u ee 3HaueHUE IS pa3BUTHS OMOJIOTHH.

7. CoBpeMeHHbIE MPECTABICHUS O MEXaHNU3MaX U 3aKOHOMEPHOCTSIX HBOIIOIIUU.

8. CoBpemeHHbBIE TPEACTABICHHUS O 3apOKICHUU >KM3HH. PaccMOTpeHHEe U OIleHKa
Pa3IMYHBIX TUTIOTE3 TTPOUCX 0K ICHUS

9.CoBpemMeHHBI dTan pa3BUTHs YeloBedecTBa. YenoBeueckue packl. OMacHOCTh pacu3Ma.

10. Bo3zaeiicTBrue 4enoBeKka Ha MPUPOJY HA PA3NMUYHBIX ITANax Pa3BUTHS UYEIOBEYECKOTO
oOuiecTna.

11. BiiusHue oKpyXaroliel cpelibl U ee 3arps3HeHHs Ha Pa3BUTUE OPTaHU3MOB.

12. BnusHuE KypeHUs, YHNOTpPeONEHUS aJKoroiiss W HApPKOTUKOB POJAMUTEISIMH Ha
IMOPHOHAIIEHOE PAa3BUTHE PEOCHKA.

13. ButamuHBI, (QepMeHTH, TOPMOHBI M WX pOJIb B opraHuzMe. HapymieHus mpu ux
HEIOCTAaTKE U N30BITKE.

14. TTpuymHbI ¥ TPAHHULIBI YCTOHUUBOCTH OMOChEPHI K BO3ACHCTBHIO 1EATEILHOCTH JIFOACH.

15. BuomeHo3bl (3KOCHCTEMBI) Pa3HOTO YPOBHS M WX COIMOJAYMHEHHOCTh B TI00AThHOU

sKocucTeme — ouocdepe.
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16. BumoBoe u 9K0JI0OTHUECKOe pa3HooOpaszue OMOIeH03a KaKk OCHOBA €r0 YCTOHYMBOCTH.

17. TloBbllmieHWEe TMPOJYKTUBHOCTH (OTOCHHTE3a B HMCKYCCTBEHHBIX JKOJOTHUYECKHX
cucTeMax.

18. Pa3znuyHble KOJOTUYECKHE MUPAMHIBI U COOTHOIICHHS] OPTraHM3MOB Ha KaXJIOH HX
CTYIICHH.

19. [TyTu noBkIICHUS OHOIOTUYECKON MPOYKTUBHOCTH B UICKYCCTBEHHBIX YKOCUCTEMAaX.

20. Ponp mpaBUTENBCTBEHHBIX ¥ OOIIECTBEHHBIX HSKOJOTMYECKHX OpraHu3aluid B
COBPEMEHHBIX Pa3BUTHIX CTPaHAX.

21. PanoHaJIbHOE MCIIOJIb30BAaHUE U OXpaHa HEBO30OHOBIISIEMBIX MPUPOIHBIX PeCypcoB(Ha
KOHKPETHBIX ITPUMEpPaXx).

22. OmacHoCTh TNOOAIBHBIX HapymieHHd B Oumocdepe. O30HOBBIE «IBIPHI», KHUCIOTHBIC
JIOKIM, CMOTH Y MIX TIPEIOTBPAITICHHE.

23.0KoJorM4ecKre KpU3UChl U dKojorumueckue kartactpodsl. IlpenorBpamienue ux

BO3HHMKHOBCHU.
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7 XAPAKTEPUCTHUKA OCHOBHBIX BHUJIOB YYEBHOW IESTEJIbHOCTH

CTYAEHTOB
Copnepxanue XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH CTY/ICHTOB (Ha
o0y4eHHs YPOBHe y4eOHBIX AeiCTBHI)
OU3UKA
Bsenenue YMeHHs TOCTAaHOBKH IIeJIeH IeATEIbHOCTH, MJIAHUPOBAHUS COOCTBEHHOM

NEeATEIbHOCTH U JOCTUIXKEHUs IIOCTaBJICHHBIX LEJei, IPEeIBUICHUS
BO3MOXXHBIX PE3YyJIbTATOB 3TUX JCHCTBUM, OPraHU3alUA CAMOKOHTPOJIA U
OLICHKH ITOJIy4E€HHBIX PE3YyJIbTaTOB.

PasBurtne crocoOHOCTH SICHO M TOYHO M3J1araTh CBOW MBICIH, JIOTHYECKU
00OCHOBBIBaTh CBOIO TOYKY 3pPEHMS, BOCIPHUHMMATh U aHAJIU3UPOBATH
MHEHMsI COOECETHHKOB, NpHU3HABas IPaBO JPYroro 4ejioBeKa Ha HMHOE
MHEHHUE.

[IpousBenenue usMepeHus (U3NYECKUX BEIMYMH M OLIEHKA I'PaHULIbI
IIOIPEIIHOCTEN U3MEPEHUN.

[IpencraBnenye rpaHulbpl NOTPEIIHOCTEH M3MEPEHHH IPU IMOCTPOECHUU
rpaduKoB.

YMeHue BbICKa3bIBaTh THUIIOTE3bl JJIsi OOBSICHEHHS HaOII0JaeMbIX
SIBJICHUM.

YMeHue npeiaratb MOACIH SABJICHUM.

VYka3aHue TrpaHdll NPUMEHUMOCTH (QHU3MYECKUX 3aKOHOB. 3noxxenue
OCHOBHBIX IIOJIOXKEHUI COBPEMEHHOW Hay4HOW KapTHUHBI MUpA.
[IpuBeneHne npuMepoB BIMSAHMS OTKPBITUH B (pU3MKE Ha MPOrpecc B
TEXHUKE U TEXHOJIOTHH ITPOU3BO/ICTBA.

Wcnonp3oBanue MHTepHeTa 15 noncka HHGopManuu

1. MEXAHUKA

Kunemaruka

[IpencraBienrie  MEXaHHMYECKOTO  JIBIJKEHUS Tella  YpaBHEHMSIMU
3aBHCHUMOCTH KOOPAMHAT U MPOEKIUEH CKOPOCTH OT BPEMEHH.

[IpencraBneHne  MEXaHWYECKOTO  JABIKEHMS  Tena  rpadukaMu
3aBUCHUMOCTH KOOPAMHAT U MPOEKIUEN CKOPOCTU OT BPEMEHH.

Onpenenenre KOOpAMHAT MPONIAEHHOIO MYTH, CKOPOCTU U YCKOPEHHUS
TeNa Mo rpapukaM 3aBHCHUMOCTH KOOPAMHAT M MPOEKIUH CKOPOCTH OT
BpeMeHH. OrnpeneneHue KOOpAMHAT IMPOMIEHHOrO IyTH, CKOPOCTH H
YCKOpPEHUS Tejla M0 YpaBHEHUSM 3aBUCUMOCTH KOOPAMHAT M MPOEKIMM

CKOpPOCTH OT BPEMECHH.
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IIpoBenenue CPaBHUTEIILHOTO aHanmm3a PaBHOMEPHOTO u
PaBHOIIEPEMEHHOT'O JIBUKEHUH.

VkazaHue UCHONB30BaHUS  IOCTYNATEIBHOIO M BPAIIATEIBHOIO
JBYDKEHUH B TEXHUKE.

[IpuobOperenue omnbiTa pabOThl B IPyMIE C BBINIOJHEHUEM Pa3IMYHBIX
COLIMAJIBHBIX POJIEH.

[IpencraBnenre nHGopMauK 0 BUAAX JABHKCHUS B BUJIC TAOIHIIBI

3aKOoHEBI COXpaHCHHA B

MCXaHHUKC

[IpuMeHeHne 3aKoHa COXpaHEHWS HMMIYJIbca JUISS  BBIYUCICHUS
W3MEHEHUN CKOPOCTEH TeJl IPU UX B3aUMOJICUCTBUSAX.

N3mepenue paboThI CUIT M UI3MCHCHHE KHHETUYCCKOW SHEPTUU Tea.
Brruucnenue paboThl CHUI M UI3MEHEHHSI KHHETUYECKOW SHEPTUH TeJa.
Brruucienue noTeHIMAILHON SHEPTUH TEJ B TPABUTAIIMOHHOM I10JIC.
OnpeneneHre TOTEHIMAIBHONH SHEPrUU ynpyro jaeGopMupoBaHHOTO
TeJa Mo U3BECTHOM JeopMaluK U KECTKOCTH Tela.

[IpuMeHeHne 3aKOHA COXPAHEHHUS MEXaHHMYECKOW SHEPTHH IMPH pacyueTax
pe3yIbTaTOB B3aUMOJICHCTBUN TEJI TPABUTAIIMOHHBIMUA CHUJIAMH U CHUJIAMHU
YIPYTOCTH.

VYkazaHue rpaHull TPUMEHUMOCTH 3aKOHOB MEXaHHKH.

VYkazanue yueOHBIX TUCHUIUIMH, TPU U3YUYEHUU KOTOPBIX HUCIOJB3YIOTCS

3aKOHBI COXpaHCHUA

2. OCHOBBI MOJIEKYJISPHOUW ®U3UKU U TEPMOJIJUHAMUKH

OcHoBBI
MOJIEKYJIAPHOM
KUHETUYECKON TEOPHH.

WneanvHblii ra3

BbimonHeHne  HKCHEPUMEHTOB,  CIyXKAllMX  JJIs  OOOCHOBaHUS
MoJteKyisipHOo-KuHeTHnaeckoi Teopun (MKT).

Pemenne 3amad ¢ mpuMeHEHHEM OCHOBHOTO YPaBHEHHS MOJIEKYJISPHO-
KMHETHYECKOW TEOpPHHU I'a30B.

OmnpeneneHre mapamMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHHHM Ha
OCHOBAHWH YPaBHEHUS COCTOSHUS HICATFHOTO Ta3a.

OmnpeneneHue napaMeTpoB BelIeCTBa B Ta3000pa3HOM COCTOSIHUM H
MPOUCXOJAIIMX TporieccoB o rpadukam 3asucumoctd p (T), V (T), p
(V).

OxcnepumenTtanbHoe uccnegopanue 3apucumoctu p (T), V (T), p (V).
[IpencraBnenne B Buje TIpadUKOB H30XOPHOro, M300apHOTO U

HU30TCPMHUUYCCKOT'O IMPOUCCCOB.

Brruncienne cpenHel KMHETHYECKOM SHEPruM TEIUIOBOTO JIBHXKEHUS

MOJIEKYJI [0 U3BECTHOM TeMIIepaType BEIEeCTBA.

37




BrickasbiBanue THIIOTE3 A1 OOBSICHEHUS HAOIIOMAaEMbBIX SIBICHUH.

Vkazanue T'paHull IPUMCHHUMOCTU MOJCIIN ((I/II[eaHBHblﬁ ra3» M 3aKOHOB

MKT

OCHOBBI

TEPMOANHAMHKN

N3mepenne koimuyecTBa TEIUIOTHI B MpoLeccax Temionepenadu. Pacuer
KOJMYECTBa TEIUIOThI, HEOOXOAMMOIO JUIsl OCYIIECTBIICHHUS 3aJaHHOTO
mporecca ¢ Teruionepeaaden. Pacuer n3mMeHeHus BHYTPEHHEH JHEpPruu
Tes, paboThl U MEPEJAaHHOTO KOJIMYECTBA TEIUIOTHI C HCIOJIb30BAHUEM
[IEPBOI0 3aKOHA TEPMOJUHAMUKH.

Pacuer paboTs1, coBepiieHHOM ra3zoM, 1o rpaduky 3aBucumoctu p (V).
Boruncnenue paboTsl raza, COBEpIIEHHON NIPU U3MEHEHUU COCTOSIHMS I10
3amMkHyTOMY Itukily. Beruncnenue KIIJ] npu coBepiieHnu razom padboThl
B MpOIIeccaXx U3MEHEHUsI COCTOSHUS M0 3aMKHYTOMY IUKITY. OObsICHEHHE
MIPUHIIMIIOB IEHCTBUS TEIJIOBBIX MAIIMH. J[eMoHcTpanus poiau GU3NKU B
CO3/IaHUU U COBEPIICHCTBOBAHUU TEIJIOBBIX JIBUraTeIICH.

W3noxkeHue cyTH 3KOJIOTHYECKUX MpodOiieM, 0OyCIOBIEHHBIX paboOTOit
TEIJIOBBIX JBUTATENEN M NPEIJOKEHHE MYTH UX PEIICHHs. YKa3aHhe
TpaHHI] TPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKH. YMEHHUE BECTH
JTAJIOT, BBICIYIIMBATh MHEHHE ONIOHEHTAa, Y4acTBOBAaTh B JIUCKYCCHH,
OTKPBITO BbIpaXaTh U OTCTaWBATh CBOIO TOUKY 3PEHMUS.

VYkazanue y4eOHbBIX AMCUMIUINH, IPU H3YYEHUU KOTOPBIX HCIOIB3YIOT

yueOHbI MaTepuan «OCHOBBI TEPMOTUHAMUKHI

CaoiicTBa Mapos,
KHUJIKOCTEH, TBEPJBIX

TCII

N3mepenue BIaKHOCTH BO31yXa.

Pacuer konMuecTBa TEIUIOTHI, HEOOXOAMMOTO JUISI OCYLIECTBICHMS
mporecca IMepexoaa BeEIlecTBa M3 OJHOIO arperaTHoro COCTOSHUSA B
Ipyroe.

OKCIepUMEHTAIBHOE MCCIIEI0BAHUE TEINIOBBIX CBOWCTB BELIECTBA.
[IpuBeneHnne mnpuMepoB KaNWUIIPHBIX SIBJICHUH B OBITY, HpHUPOJE,
TEXHUKE.

HccnenoBanne MeXaHMYECKUX CBOWMCTB TBEpAbIX Tel. [Ipumenenue
¢u3nyeckux  MOHATMH W 3aKOHOB B y4yeOHOM  MaTepuaie
poeCCHOHATIBHOTO XapaKTepa.

Ucnons3zoBanne MuTepHeTa Ayia mowncka wHGOpMauu 0 pa3paboTkax u

MIPUMEHEHUSIX COBPEMEHHBIX TBEP/BIX U aMOP(HBIX MaTEPHAIOB

3. 9JIEKTPOJUHAMUKA

DJIEKTpOCTaTHUKA

Brrancnenue cun B33PIMOI[€I>1CTBH$I TOYCYHBIX DJICKTPHUYCCKUX 3apsAJ0B.
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Brruucnenne HanpsDKEHHOCTH — DJICKTPUYECKOTO  TIOJISI  OJHOTO |
HECKOJIbKUX TOYCUHBIX JIEKTPUUECKUX 3aPsIOB.

Brluucnenune noreHuuana 3JIEKTPUUYECKOTO TMOJS OJTHOTO U HECKOJIbKHUX
TOYEUYHBIX JIEKTPUUCCKUX 3apsI0B. M3MepeHre pa3HOCTH OTCHIIMAJIOB.
N3mepenue 3Hepruu JISKTPUUECKOTO MOJIs 3apsSHKEHHOTO KOHEHCATOPA.
Brruncienue SHEPTUU AIEKTPUUYECKOTO OJIST 3apsKEHHOTO
KOHJIEHCATOpA.

Pa3zpaboTka miaHa 1 BO3MOKHOM CXEMbI JICHCTBUH IKCIIEPUMEHTATIBLHOTO
OTIpeNICTICHUSI  AJICKTPOEMKOCTH KOHJEHCATOpa W  JIUAJICKTPUYCCKOM
MIPOHUIIAEMOCTH BEIIECTBA.

[IpoBencHue CPaBHUTEIBHOTO aHanW3a  T'PaBUTAI[MOHHOTO u

QJICKTPOCTATHUYCCKOI'O nojeu

ITocTossHHEBII TOK

N3mepenne MoimHOCTH 3yekTpudeckoro Toka. M3mepenue JIJIC u
BHYTPEHHETO COIPOTUBIICHUSI UICTOYHHUKA TOKA.

BeIimonHeHne pacyeToB CHIIBI TOKAa W HANPSKCHWM Ha ydacTKax
ANEKTPUYECKUX LieTnei( ¢ NCMOIb30BaHNEM aKTUBHBIX (hOpM 00ydeHus).
OObsicHeHHEe Ha MPUMEpE DJICKTPUUECKOW LM C JIBYMS HCTOYHUKAMH
toka (DJIC), B KakoMm ciy4ae HCTOUYHUK OJIEKTPUUYECKON HHEPTUU
paboTaeT B peXxUMe TeHepaTopa, a B KAKOM — B PEXKHUME MOTPEOUTETSI.
OnpeneneHnne  TeMIEparypbl  HUTH  HakajdwBaHus.  V3MepeHwue
AIIEKTPHUYECKOTO 3apsi/ia DIEKTPOHA.

CHsATHE BOJIIbTaMIIEPHON XapaKTEPUCTUKH TUOA.

Ucnonb3oBanue MuTepHeTa ans moucka MHPOpPMAIMKM O MEPCHEKTHUBAX
Pa3BHUTHS MOJIYIIPOBOTHUKOBON TEXHUKH.

YcraHoBka MMPUYINHHO-CIICACTBCHHBIX CBs3EH

MaruuTtHgbIe SBJICHUS

N3mepeHre HMHAYKIIMM  MarHUTHOrO  1oJisl.  BeluncieHwe  cui,
JICACTBYIOIIMX HA MPOBOJHUK C TOKOM B MarHUTHOM IIOJI€E.

Brruncnenue cui, A€MCTBYIONIUX HA AIEKTPUUECKUN 3apsil, IBUKYIIUICS
B MarHUTHOM IIOJI€E.

HccnenoBanue ABIEHUN 3JEKTPOMATHUTHON MHAYKIIMN, CAMOUHIYKIIUH.
Brrunciienne s3HepruM MarHuTHOTO TOJISL.

OObscHEHUE IIpUHIIUIIA JeHCTBUS QJICKTPOABUTATCIIA.

OObsicHeHHEe TIPUHINMA JCUCTBUS TEHEepaTopa SJIEKTPHUYECKOro TOKa U
ANEKTPOU3MEPUTENBHBIX MPUOOPOB. OObACHEHUE TNPUHIUNA IEHCTBUS

Macc-crekTporpada, yckopuTened 3apsokeHHbIX vacTull. OObsicHEeHHE
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POJIM MAarHUTHOTO TOJISI 3EMJIM B KU3HU PACTEHUH, )KUBOTHBIX, YEJIOBEKA.
IIpuBeneHne nPUMEPOB IMPAKTUYECKOTO IMPUMEHEHUS U3YYEHHBIX
SBJICHHI, 3aKOHOB, IIPHOOPOB, YCTPOIHCTB.

IIpoBeneHne CpaBHUTENBHOIO aHAIM3a CBOWCTB JIEKTPOCTATUYECKOTO,
MarHMTHOI'O ¥ BUXPEBOI'O JIEKTPUUYECKUX ITOJIEH.

OOpsicHeHHE Ha MPUMEpPEe MAarHUTHBIX SBICHHM, TOYeMYy (PU3UKY MOXKHO

paccMaTpruBaTh KaK MCTAAUCHHUILINHY

4. KOJIEBAHUS 1 BOJIHBI

Mexanuueckue

KoJieOaHus

HccnenoBanue 3aBUCHMOCTH TEpHOAA KOJNEOaHUI MaTeMaTHUECKOTO
MasiTHUKA OT €ro JUIMHBI, MACChl U aMIUIUTY bl KOJIEOaHUH.
HccnenoBanue 3aBUCHMOCTH TepuoJa KojaeOaHUi Ipy3a Ha MpPYKUHE OT
€r0 MaccChl U JKECTKOCTH MTPYKUHBI.

Boruncnenne mnepuopa kosiebaHMM MaTeMaTUYECKOrO0 MasiTHUKA 110
WU3BECTHOMY 3HAYEHUIO €0 JUIMHBI.

Bbruuciienue nepuoga kojeOaHMM rpy3a Ha NPYKUHE 1O H3BECTHBIM
3HAQYECHMSM €TI0 MACChl U JKECTKOCTH IPYKHUHBI.

BbipaboTka HaBBIKOB BOCIIPUHHUMATh, aHAIM3UPOBATh, IiepepadaThiBaTh U
NPEeabsBIATh HMHPOPMALMIO B COOTBETCTBUM C  IOCTABJICHHBIMU
3a/la4yaMH.

[IpuBeneHne NpuMepOB aBTOKOJIE0ATENbHBIX MEXaHUUECKUX CHCTEM.

[TpoBenenue knaccuduxanuu KoaeoaHui

Yupyrue BoiaHbl

W3mepeHnue JUIMHBI 3BYKOBOW BOJIHBI IO pe3ysbTaTaM HaOII0IeHUiH
UHTEP(HEPEHITNH 3BYKOBBIX BOJH.

Habmtonenue u oObsicHeHHE SBICHUM HHTepdepeHurH U JudpaKiuu
MEXaHUYECKHUX BOJIH.

[IpencraBnenue obnaacteil MpUMEHEHHs YIbTPa3BYyKa U MEPCIEKTUBBI €To
WCTIOJIh30BaHUS B PA3IMUHBIX 00JIACTAX HAyKH, TEXHUKH, B MEIUIIUHE.
W3noxeHne CyTH 3KOJIOTMYECKHX MpoOJIeM, CBSI3aHHBIX C BO3CHCTBUEM

3BYKOBBIX BOJIH Ha OpraHU3M YCJIOBCKa

BHGKTPOMaFHI/ITHBIe I/I3MepeHI/Ie OJICKTPOECMKOCTHU KOHACHCATOpPA. I/I3MepeHHe HHAYKTHBHOCTDH
KoseOaHus KaTyIIKH.
HccnenoBanue SIBIICHUS JIEKTPHUUECKOTO pe3oHaHca B

MOCJIeI0BATEILHOM LIEMH.
[IpoBenenne  aHamorum  MeXIy  (QU3MYECKUMH  BEIMYMHAMH,

XapaKTepU3YIOIIUMHU MEXaHUYECKYIO u AJIEKTPOMArHUTHYIO
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KoJIeOaTeIbHbIE CHCTEMBI.

Pacuer 3HaueHWil CcHIBl TOKAa W HANpSOHKCHUS HA DJIEMEHTaX LEHH
HEPEMEHHOI0 TOKa.

HccnenoBanne npuHOMna aeucTBus TpaHchopmaropa. MccnemoBanue
NpUHIMIA ACHCTBUS TeHEpaTopa IMEPEeMEHHOro ToKa. lcmonb3oBaHue
WntepHera pans moucka WHGOPMAMM O COBPEMEHHBIX CIIOCOOax

nepeaayu dJ1eKTPOIHEPTHH

DJIEKTPOMArHUTHHIC OcyuiecTBiieHUuE paguonepenayd M paauornpuema. MccnenoBanue
BOJIHBI CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOUJILHOTO TesnedoHa.
Pa3BuTHE 1IEHHOCTHOTO OTHOLIEHMS! K M3Y4aeMbIM Ha ypokaxX (U3HUKH
06T)€KTaM 1 OCBAMBACMBbIM BHUJIaM ACATCIIbHOCTH.
OObscHeHHE NPUHLHUIMAIBHOTO PA3UYUsl TMPUPOIBl  YIPYTUX U
SHCKTpOMaFHI/ITHI)IX BOJIH.
Wznoxenue CyTH  OJKOJIOTMUYECKHX  MpobiieM, CBS3aHHBIX  C
3JICKTPOMArHUTHBIMU KOJICOAHUSMU U BOJTHAMH.
OOBsicHEHHe pONHM  DJIIGKTPOMAarHUTHBIX BOJH B COBPEMEHHBIX
HccnenoBannax Beenennon
5. OIITUKA

IIpupona ceera

[IpumeHeHne Ha MpakTUKE 3aKOHOB OTPAXKEHUSI U IPEJIOMIICHHUS CBETa
MpY PEUICHUH 3a]1a4.

OrmpesienieHne CIEKTPATBHBIX TPaHUI] YYBCTBUTEIBHOCTH YEJIOBEUECKOTO
rjiasa.

YMeHue CTpouTh U300paKeHUs MPEeMETOB, JaBaeMble JTUH3aMH. Pacuet
pacCTOSTHUS OT JIMH3BI 10 U300paKeHUs MTpeaMETA.

Pacuer onTuuecKoi CUJIBI TMH3EI.

N3mepenue poKyCcHOTO pacCTOSHUS TUH3BI.

HcnbiTanue Moaenei MUKPOCKOIIA M TEJIECKOIa

BosnoBeie CBOMCTBA

CBECTa

Ha6J’IIO,I[CHI/IC SABJICHUA I/IHTep(l)epeHI_II/II/I SJICKTPOMATrHUTHBIX BOJIH.
Ha6J’IIO,I[CHI/IC SABJICHUA ,Z[I/I(I)paKI_II/II/I QJICKTPOMATrHUTHBIX BOJIH.

Habutoienue siBjeHMs MOSIpU3aliy AIEKTPOMAarHuTHBIX BOJIH.

W3mepenue AnuHBI CBETOBOM BOJIHBI IO pe3yJbTaTaM HaOIIOCHUS
SABJICHUS UHTEP(HEPEHIIUH.

HaGmonenne sBrnenust mudpakinuum cBera. HaOmonenue —sBiIeHHS
MOJIApU3aluu U Jucrepcun ceera. Ilonck pasmmymii ¥ CXOACTBA MEXKIY

TU(PPaKIHOHHBIM U TUCTIEPCHOHHBIM CIIEKTPAMHU.
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[IpuBeneHue npuMepoB MOSABIEHUS B NPHUPOJIE M HCIOJIb30BAHUS B
TEXHUKE SBJICHMM UHTeppepeHuuy, Audpakuuy, MNOIIpU3aALUUd U
nucriepcuu  cBera. llepeunciaeHue METOJOB IO3HAHMS, KOTOPBIE

HCIIOJIb30BAHbI MTPHU U3YUCHUHN YKA3aHHBIX SIBJICHUMN

KBaHTOBas onTruka

Ha6monenue ¢oroanexkrpuueckoro 3ddekra. OObSICHEHHE 3aKOHOB
CrosieroBa Ha OCHOBE KBAaHTOBBIX MPEICTABICHHIA.

Pacuer MakcHUMalbHOM KHWHETUYECKOM DHEPIMU DJIEKTPOHOB IIPU
dorosnexTpuyeckom 3 dekre.

Omnpenenenue pabOThl BBIXOAA AJIEKTPOHA MO TpaduKy 3aBUCUMOCTU
MaKCUMaJIbHOW KUHETUYECKOH HSHEpruH (OTODIEKTPOHOB OT YaCTOTHI
cBera. Mi3mepenue paboThl BEIX0/1a DIIEKTPOHA.

[lepeuncnenne npuOOPOB YCTAHOBKH, B KOTOPBIX NpUMEHsETCS 0e3-
MHEPIMOHHOCTH GoToddhPekTa.

OO0bsicHEeHHE KOPITYCKYJISIPHO-BOJHOBOTO Jyaliu3Ma CBOWMCTB (DOTOHOB.

OOBsicHeHHE POJIM KBAHTOBOM ONITUKU B Pa3BUTUU COBPEMEHHON (PU3UKU

®duzuka aroma

Habmroienne nuHedyaThIX CIIEKTPOB.

Pacuer 4acTtoThl M JJIMHBI BOJHBI UCITYCKa€MOI'O CBETa MpPU TEpPexXoje
aToMa BOJIOpOJa U3 OJHOTO CTAI[MOHAPHOTO COCTOSHUS B APYTOE.
OObscHeHHEe MPOUCXOXKACHUS JIMHEHYATOro CIeKTpa aToMa BOJIOPOJAA H
paznuuusl JMHEHMYaThIX CIEKTPOB pa3auyHbIXx raszoB. HMccinepgoBanue
JINHENYaTOro CIIEKTpa.

UccnenoBanue npuHIUNa padoThl JIOMUHECIICHTHOM JIAMITHI.
Habmronenue u o0bsiCHEHHE TPUHIINIIA ASHCTBHS Ja3epa.

[IpuBenenue mpuMepoB MCIOJIb30BAHUS J1a3epa B COBPEMEHHOM HayKe U
TEXHUKE.

Ucnons3oBanue MuTepHeTa ans moucka WH(GOpPMAIMU O MEPCHIEKTUBAX

MNPUMCHCHUS JIa3€pa

duznka aTOMHOTO

sanpa

Hab6monenue tpexoB anbga-gacTull B kamepe Bunbcona.
PeructpupoBanue siepHbIX U3Ty4EHUH ¢ TOMOIIBIO cueTunka [ elirepa.

Pacuer SHEPTHUHU CBA3U ATOMHBIX AOCP.

Onpenenenue 3apsiia W MacCOBOTO  YHCJIa  aTOMHOTO  sjipa,
BO3HHUKAIOIIETO B PE3yJIbTaTe paJOaKTUBHOIO pacmaja.

Brerunicnenue dHeprum, OCBOOOXKIAIOUICHCS TpU  PaHMOAKTHBHOM
pacnaze.

Onpenenenre NpoyKTOB SACPHON peaKIHH.
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Beruucnienue sHepruu, 0cBOOOXKIAIOIIEHCS TPH AJEPHBIX PEaKIHIX.
[loHnMaHWe TPEUMYIIECTB M HEIOCTATKOB HCIOJIb30BAHUS ATOMHOM
SHEPIUU U HOHU3UPYIOUIUX U3TYYCHUH B IPOMBIIUICHHOCTH, MEIULIUHE.
W3noxeHne  cyTM  SKOJOIMYECKMX  NpoOJeM,  CBS3aHHBIX  C
OMOJIOTNYECKUM JACHCTBUEM PAIUOAKTUBHBIX M3ITy4EHHH.

[IpoBenenue knaccu(UKaLUU HIEMEHTAPHBIX YACTHIL 110 UX (PU3HUECKUM
XapaKTepUCTHKaM (Macce, 3apsily, BPEMEHH JKU3HM, CIIUHY U T.[1.).
[loHnMaHue NEHHOCTEH HAy4yHOro IIO3HaHMsS MHMpa He BOOOIEe Ui
4ejJoBeYecTBa B IIEJIOM, a Ui KaXJIoro oOydarouierocs JIWYHO,
LEHHOCTEW OBJIAJCHUS METOJOM HAyYHOTO TO3HAHUS IJISi JOCTHIKEHHS
ycriexa B JII000M BUJIE TPAKTHYECKON AEATEIbHOCTH

Hrorosoe KOMIIBIOTCPHOC TCCTUPOBAHUC.

6. 9BOJIIOLIM S BCEJIEHHOMN

CrtpoeHue u pa3BUTHE

Bcenennoi

HaGmonenne 3a 3Be3mgamu, JIyHolt M 1jiaHeTaMHM B TEJIECKOIL.
HaGntoneHne CONHEYHBIX ISTEH C MOMOIIBIO TEJIECKONa M COJIHEYHOTO
9KpaHa.

Ucnonb3oBanne WHTepHeTa id IMOUCKAa H300paKEHUM KOCMMYECKHX
00BEKTOB ¥ UH(pOpMaUK 00 UX 0COOEHHOCTAX

OO6cyxaeHre BO3MOXKHBIX CIIEHapHeB IBOJOLUHN BeeneHHOi.
Wcnonp3oBanne MHTepHeTa Il MOMCKAa COBPEMEHHON MHGpOpManuu o
pa3Butuu BeeneHHoil.

Onenka wuHQoOpManMM C TO3UIMM €€ CBOMCTB: JTOCTOBEPHOCTH,

O6’beKTI/IBHOCTI/I, IMMOJIHOTHI, dKTYaJIbBHOCTHU U T. .

DBOJIOHUS 3BE3I.
T'unore3a
MPOUCXOKICHUS

CoHEYHOI CUCTEMEI

Boruncnenne  3Hepruu, OCBOOOXKIAIOLIEHCS MPU  TEPMOSAEPHBIX
peakuusax. @opMynupoBka NpodIeM TEpMOsIIEPHON IHEPTETUKU
OObsicHeHHEe BIMSIHUS COJNHEYHOW aKTUBHOCTH Ha 3emito. IlonHumanue
pOJII KOCMMYECKUX HCCIEAOBaHUM, MX HAy4YHOIO M SKOHOMHYECKOIO
3HA4YEHMS.

OOcyxaeHne COBpPEMEHHBIX THIIOT€3 O MPOHCXOoXkaAeHUH COoHEUHO

CUCTCMBI

XUMUA

Baxueiimue

XUMHUYCCKUEC ITOHATHA

VYMeHue 1aBath OIpeesIeHHe U ONIEPUPOBATh CIEAYIOIUMHI
XUMUYECKMMH TOHATUSAMH: BELIECTBO, XMUMHYECKMHM DJIEMEHT, aroM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAs W MOJIEKYJSIpHas MaccChbl, HOH,

AJUIOTPOIINA, H30TOIIBI, XMMHYECKas CBA3b, 3JICKTPOOTPUIATCIBHOCTD,
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BAJICHTHOCTh, CTETICHb OKHWCJIEHUS, MOJb, MOJSPHAs Macca, MOJSIPHBIN
00beM  Tra3000pa3HBIX  BEIIECTB, BEIIECTBA  MOJICKYJISIPHOTO |
HEMOJICKYJISIPHOTO CTPOEHHS, PACTBOPHI, AJEKTPOJIUT U HEIIEKTPOJIUT,
AJEKTPOJIUTAYECKAST AUCCOLMALIMS, OKHUCIUTEIb U BOCCTAHOBUTEIb,
OKHCJICHUE W BOCCTAHOBJICHHE, TEIJIOBOW 3(P(EKT peakluu, CKOPOCTh
XUMUYECKON PEaKIUH, KaTajli3, XUMUUECKOE PaBHOBECHE, YTJIEPOIHBIN

CKeJIeT, (PyHKIIMOHAIbHAS TPYIIa, H30MEPHsI, TOMOJIOTHSI

OCHOBHEBIE

XUMHHU

3aKOHBI

®opMyIHpPOBaHHUE 3aKOHOB COXPAHEHHUSI MACChl BEIIECTB U MOCTOSIHCTBA
COCTaBa BEIIECTB. YCTAHOBKA IMPUYUHHO-CIICJCTBEHHOW CBSA3U MEXIY
COJIep’)KaHUEM O3TUX 3aKOHOB W HANHMCAaHUEM XHUMHUYECKUX (opmyn u
YpaBHEHUH. YCTaHOBKA 3BOJIOLHMOHHOM CYHNIHOCTH MEHICIIEEBCKON M
COBpeMEHHOW  (OopMynupoBOK rmepuoanueckoro 3akona JI. U.
MengeneeBa.  OObsicHeHHE  (DU3MYECKOTO  CMBICIA  CUMBOJIUKH
MePUONYCCKON TabnuIbpl XuMU4eckux snaemeHToB . M. MenpaeneeBa
(HOMEpOB »3JIeMEHTa, IMepuoja, TPYNIbl) U YCTAaHOBKA MNPUYHUHHO-
CJICICTBEHHOM CBSI3M MEXKIY CTPOCHHEM aToMa U 3aKOHOMEPHOCTSIMH
W3MEHEHUS CBOWMCTB D3JIEMEHTOB M OOpa30BaHHBIX HMHU BEIIECTB B
neprojax MU rpymnmnax. XapakTepUCTHKa SJIEMEHTOB MalblX M OOJBIINX
IepuosoB Mo ux nonoxeHuto B llepuogmueckoinr cucreme JI. M.

Menneneena

OCHOBHEBIE

XUMHUHU

TEeopun

YcTaHOBKa 3aBUCUMOCTH CBOMCTB XMMHYECKUX BELIECTB OT CTPOCHMS
aTOMOB 00pa3ylolMX HX XUMHUYECKHX JJIEMEHTOB. XapaKTepUCTHKa
BOKHEHIINX THUIOB XMMHMYECKUX CBSI3eéd M OTHOCHUTEIBHOCTH 3TOM
tunosioruu. OObsICHEHUE 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa
U CTPOEHHUS KPUCTANIMYECKUX pemeTok. DOopMylnMpoBKa OCHOBHBIX
IOJIOKEHUN Teopun ANEKTPOIIUTUYECKOM JUCCOLMAIIUU u
XapakTEpUCTUKAa B CBETE€ JTOW TEOPUHM CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKNX COEIMHEHHH. DOpMYyJIMpPOBKAa OCHOBHBIX IOJIOKEHUUN
TEOPUM XUMHYECKOTO CTPOECHMSI OpPraHUYECKUX COECOUHEHHH U
XapaKTepUCTHKAa B CBETE D3TOM TEOpUM CBONCTB OCHOBHBIX KJIACCOB

OPraHNYEeCKUX COCTUHEHUHN

Baxueiimne BelecTBa

1 MaTCpuraibl

XapakTepucTHKa COCTaBa, CTPOEHUS, CBOWCTB, MOJYYEHUS U IpPUMeE-
HeHus BaxHeimmx metauioB (IA u II A rpynm, anromunus, xemne- 3a, a B
€CTECTBCHHO-HAYYHOM TIpopuiIe U HEKOTOPHIX d-2JIEMEHTOB) M WX
coeMHEHMI. XapaKTepUCTUKA COCTaBa, CTPOCHUS, CBOMCTB, MOJTYYEHHUS

U nipuMe- HeHus BakHenmux HemeramwioB (VIII A, VIIA, VIA rpynm, a
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Takke azora u (dochopa, yriepoma M KPEMHHUs, BOJOPOJA) U HUX
coequHeHN. XapakTepuUCTHKa COCTaBa, CTPOCHHUSI, CBOMCTB, MOTYYCHHUS
U TPUMEHEHHUS BaXHEHIIMX KJIACCOB  YIJIEBOJOPOJOB  (AJIKAHOB,
[UKIJIOAJIKAHOB, AJIKCHOB, AJIKKWHOB, apCHOB) M WX HauOoJiee 3HAYNMBIX B
HapOJHOXO3SHUCTBEHHOM  IUIaHE  NpeJCTaBUTeNed.  AHaJOru4Has
XapaKTepUCTHKA  BAXKHEHIIMX  MpeACTaBUTENEeH  JAPYTruX  KIAcCOB
OpPraHMYECKUX COCIUHEHUI: METaHOoJa W AITAHONA, CIOXKHBIX 3(UPOB,
KHUPOB, MBUI, AJIbJIETHIOB ((hOpMaTbACTHUIOB U alleTalbICTH/Ia), KETOHOB
(arreToHa), KapOOHOBBIX KUCIIOT (YKCYC- HOM KHUCIIOTHI, JJISI €CTECTBEHHO-
HayyHOro mnpoduis TMpeAcTaBUTe- Jied APYrux KJIaccoB KHCIOT),
MOHOCaxapua0B (TJIFOKO3bl), AUCaXapulioB (caxaposbl), MOJIUCAXAPUIOB
(kpaxmajla ¥ UEJUIIOJIO3Bl), AHWJIMHA, AMHUHOKHCIOT, OEJIKOB,
HCKYCCTBEHHBIX W CHHTETHYECKHX BOJOKOH, Kay4yKOB, IIJJaCTMacc
XuMuYeckuil s3bIK M cuMBOJHMKa lcmonp3oBanume B y4eOHOH U
npodeccCHOHATLHOM IeATETPHOCTH XUMUYECKUX TEPMUHOB H CHMBOJIHKH.
Ha3BaHne M3ydeHHBIX BELIECTB 10 TPUBUAIBLHOM WIM MEXIYHAapOIHOU
HOMEHKJIAType M OTPaKEHHE COCTaBa ATHUX COCAMHEHUN C TOMOIIbIO
xumMuueckux (opmyn. OTpakeHHe XMMHUYECKHUX MPOIECCOB C MOMOIIBIO

YPaBHEHU XUMHYECKUX PEAKIUN

XUMHYECKUHA SA3BIK U

CHMBOJIMKA

Wcnonb3oBanne B yueOHOM U MNpodecCHOHATBHOM J1eATENbHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIMKY. Ha3zBaHne M3y4EeHHBIX BELLECTB I10
TPUBHAJIBHON WJIM MEXIyHAPOJIHON HOMEHKJIAType U OTPaKEHHUE COCTAaBa
9TUX COCIWHEHUA C TOMOIIBI0 XUMHUUYECKHX (opmyn. OTpaxeHue

XUMHUYECKHX ITPOLIECCOB € IMTOMOIIBI0 YPABHEHUM XUMUYECKUX PEAKIUI

XHUMHYECKHUE peaknuuu

OObscHeHHE CYIIHOCTH XUMHUYECKHX mporeccoB. Knaccudukanus
XUMHYECKUX PEAKIMi MO pa3TUYHBIM TPU3HAKAM: YUCITY M COCTaBy
MPOAYKTOB M peareHToB, TerioBoMy 3ddexTy, HampasieHuto, (dase,
HAJIMYHIO KaTaJIN3aTopa, M3MCHCHHIO CTCTICHEH OKHCIICHHUS JJIEMEHTOB,
00pa3yrIuX BEIIeCTBA. Y CTAaHOBKA MPU3HAKOB OOIIETO U PAa3IUYHOTO B
TUTIOJIOTUM PpEaKUUW JAJs HEOPraHWYeCKOW M OpraHMYecKod XUMUHU.
Kraccudukanuss BemecTB W IMPOIECCOB C TOYKU 3PEHUS OKHCIICHHS-
BoccTraHOBNeHHs. COCTaBlIeHNE YpaBHEHUH peakiuii ¢ TOMOIIBI0 METOIa
aNeKTpoHHOro  OamaHca.  OOBSCHEHHWE  3aBUCUMOCTH  CKOPOCTH
XUMHYECKOU peakuu " IMOJOXKCHUA XHUMHUUYCCKOTO PpaBHOBECUA OT

pa3IUyYHBIX (PAKTOPOB.

XUMHYECKUU

BrmmonHeHne XUMHUYECKOTO OKCIICPUMCHTAa B IIOJJTHOM COOTBETCTBHUH C
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SKCTIIEPUMEHT npaBuiiaMu  OezomacHocTu. HaOmronenwe, ¢ukcanmuss W ONMHCAHHUE
Pe3yIbTaTOB MPOBEJCHHOTO IKCIIEPUMEHTA

XuMugeckas BrImonHeHNE XMMHUYECKOTO JKCIIEPUMEHTA B IOJHOM COOTBETCTBUH C

uHpopMmanus npaBujiaMu  OezomacHoctu. HaOmronenwe, ¢ukcanmus W ONHCAaHUE

PE3YIBTATOB IPOBEACHHOI'O OKCIICPUMEHTA

PacueTnl o
XAMHUYECKUM

dbopmynam u

VYcraHOBKa 3aBUCHMOCTH MEXAY KA4E€CTBEHHOM M KOJMYECTBEHHOU
CTOPOHAMHM XHUMHUYECKHUX OOBEKTOB M IPOLECCOB. PerieHne pacyeTHbIX

3a/1a4 1o XUMU4YecKuM GopMyiaM U ypaBHEHUSIM

YPaBHEHHAM
[TpodunsHOE u | OObsICHEHNE XUMHUECKUX SBICHHUN, TIPOUCXOSIINX B MPHUPOJE, OBITY U
po(hecCuOHAIBHO Ha  npousBojcTBe.  OmpezneneHue  BO3MOKHOCTEM — NPOTEKaHMS

3HAYUMOC COACPIKAHUC

XMMHUYECKHX IpeBpallleHul B pa3nnyHbX ycioBusax. CobmoneHue
IIpaBWJI 3KOJIOTUYECKU I'PAMOTHOIO IIOBEIEHUS B OKpYXKaloIleW cpene.
OneHka BIUSHUS XMMHMYECKOTO 3arps3HEHHS] OKPYKaIoLIEH Cpelbl Ha
OpraHM3M 4eJIOBeKa M JIpyrue >KuBble opraHu3Mbl. CoOIr0eHue MpaBuil
0e30IacHOro OO0paIlleHUs] C TOPIOYMMHU M TOKCHUYHBIMU BEIIECTBaMH,
nabopaTopHbIM  00opynoBaHueM. [loaroroBka pacTBOpOB 3aJlaHHOM
KOHILIEHTpaluu B ObITY W Ha mnpousBojacTBe. KpurTuueckas olieHKa
JIOCTOBEPHOCTH XMMMUYECKON HH(pOpMaluy, MOCTYMAOIMENH W3 Pa3HBIX

HCTOYHHUKOB

BHNOJIOI'us1

Bseneunue.

O3HakomiieHHEe C OHOJOTMYECKUMH CHUCTEMaMH pa3HOTO  YPOBHS:
KJIIETKOM, OpraHu3MoM, TMOMYJAIMEH, OSKOCUCTeMOH, Ounochepoit.
Omnpenenenue ponau Ouosorud B (POPMHUPOBAHMH  COBPEMEHHOMN
€CTECTBEHHO-HAYUYHOU KapTHUHBI

MUpa ¥ PAKTHYECKON ACATEITBHOCTH JIIOJICH.

OOyuenue cOOJIOCHUIO TMPABUJ TOBEIACHHUS B MPHUPOJAE, OEpeKHOMY
OTHOIIEHHIO K OMOJIOrHYeCKUM 00BeKTaM (pacTeHUsIM U )KUBOTHBIM U UX

cooO1iecTBaM) U UX OXpaHe

VY4yeHue o KIeTKe.

XuMHUecKasi OpraHu3anys KISTKH. YMEHHE  IPOBOJAWTh  CpPaBHEHHUE
XUMHAYECKON OpraHU3aIiN )KUBBIX U HEXHUBBIX 0OBEKTOB.

[lonyyeHue mpencTaBieHUS O POJM OPraHUYECKUX M HEOPTaHUYECKUX
BellecTB B Ki1eTke CTpoeHne U GyHKIUHU KIETKH.

N3ydyeHne cTpoeHHsI KIETOK JYKApUOT, CTPOCHHUS M MHOT000pas3us
KJIETOK pacCTEHHUI U dKUBOTHBIX C IOMOIIbIO MUKPOIIPETIapaToOB.

HaOntoneHne KJI€TOK pacTeHHWH M JKMBOTHBIX IIOJ] MHKPOCKOIIOM Ha
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TOTOBBIX MUKpPOIIpENnapaTax, uX ONUCaHUE.

IIpuroToBieHne W ONMCAHME MMKPOIIPENAPATOB KJIETOK pPAaCTEHUM.
CpaBHEHHE CTPOEHHS KIETOK pPACTEHUN M JKUBOTHBIX [0 T'OTOBBIM
MuKpomnpenaparaM. OOMeH BELIECTB U MPEBPAILIEHUE YHEPTUU B KIIETKE.
YMeHHe CTPOUTh CXEMbl SHEPreTUYeCKoro oOMeHa 1 OMocuHTe3a Oerka.
[lomyyeHnue npencTaBieHHs O IPOCTPAHCTBEHHOW CTpPYyKType Oelka,
moutekyn JIHK u PHK. J)Kusnennsie nukibl B kieTku. O3HaKOMIIEHHE C
KJICTOYHOM TEOpUEH CTPOCHUS OPraHU3MOB. YMEHHE CAaMOCTOSTEIBHO
HCKATh JI0KA3aTeIbCTBA TOTO, YTO KJIETKA — DJJIEMEHTapHas >XUBas
cucTeMa M OCHOBHAas CTPYKTYpPHO-(QYHKLMOHAJIbHAs €IUMHHMLA BCEX

JKHUBBIX OpPraHuU3MOB.

Opranusm.
Pa3mHOXeHuEe u
WHUBUIyaJIbHOE

pa3BUTHE OpraHU3Ma.

Pazmuoxenue opranuzmoB. OBnazieHHE 3HAHUSIMUA O PA3MHOKEHHH KaK
0 Ba)XHEHIIIEM CBOMCTBE KMBBIX OPTaHHU3MOB.

VMeHne caMOCTOATEIBHO HAxXOIWTh OTIWYMS MHUTO3a OT Meio3a,
OTpeIesisi YBOIOIMOHHYIO POJIb 3THUX BUIOB JIEICHUS KIETKU
NunuBunyansHOE pa3BuTue opranu3ma.  O3HAKOMIIEHHE C OCHOBHBIMHU
CTaAUsIMH OHTOT€HE3a Ha MPUMEPE PA3BUTHS MMO3BOHOYHBIX >KMBOTHBIX.
YMeHue XxapakTepu3oBaTh CTaJUU TMOCTIMOPHOHAIBHOTO PA3BUTUSA Ha
npuMepe dYenoBeka. O3HaKOMJICHHME C TPUYMHAMHU HapyIIEHUW B
Pa3BUTHUU OPTaHU3MOB.

Pa3Butne ymeHHs mnpaBuiIbHO (OpPMHUPOBATH JOKa3aTeNbHYIO 0a3y
3BOJIIOLIMOHHOTO Pa3BUTHS )KUBOTHOTO MUpa

NunuBuayanbHOE pa3BUTHE YETOBEKA. BrisiBiienne ©W - omucaHue
MPU3HAKOB CXOJICTBA 3apOBIIIEH YeIOBEeKa M IPYTUX MO3BOHOYHBIX KaK
JI0Ka3aTesIbCTBa UX SBOJIIOLUOHHOTO POJCTBA.

[lonyuenue mpeAcTaBiA€HUST O TOCIEICTBUSIX BIMSHUS —aJKOTOJIs,
HUKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arPsI3HCHUS CPEbl Ha Pa3BUTHE U

PENPOIYKTHBHOE 3/I0POBBE YEIOBEKA.

OCHOBBI TEHETUKH WU

CCIICKIIMH

3aKOHOMEPHOCTH U3MEHUNBOCTH.  (O3HAKOMJIEHME C HACJIEICTBEHHOU
U HEHACJIeJCTBEHHOW W3MEHYMBOCTBIO U €€ OHOJOTHMYECKOW pPOJIbI0 B
3BOJIFOLIMN KUBOT'O MHpA.

[lonyuenne mpeacTaBieHUss O CBSA3M TE€HETMKM W MEJIWLIMHBL
O3HakoMJIeHHME C HACJEJICTBEHHbBIMM OOJE3HSMHM  4YelloBeKa, UuX
OpUYMHAMU U TpoduiakTukod. V3yueHWe BIMSHUS aJKOTOJIU3MAa,
HapKOMaHMH, KypEHUs Ha HACJIEACTBEHHOCTh Ha BUAEOMAaTepHUae.

AHanmu3 (EHOTUNTMYECKONW W3MEHYMBOCTH. BBISIBIIEHHE MyTareHOB B
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OKDPYXKAIOIIEH Cpelie U KOCBEHHAasl OLIEHKAa BO3MOYKHOT'O MX BIIMSHUS Ha
OpraHH3M.

OCHOBBI CENIEKIIMM PACTEHUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB
[lonyyenue mnpencraBleHHs O IEHETHKE KaK O TEOPETHYECKOM OCHOBE
cesleKIMM. Pa3BuTre MeTanpeIMeTHBIX YMEHUHI B IIPOLECCE HAXOXKICHUS
Ha KapTe LEHTPOB MHOrooOpasusi M MPOUCXOXKAECHUS KYJIbTYPHBIX
pacTeHui u JOMAIIHUX JKUBOTHBIX, OTKPBITBIX
H. .BaBunoBsiM. M3yueHne MeTo10B THOPUIN3AMNA U HCKYCCTBEHHOTO
otbopa.

YMeHue pa30uparbesi B 3ITHYECKUX aclEeKTaX HEKOTOPBIX JOCTHKEHUH B
OMOTEXHOJIOTHH: KIIOHUPOBAHUH )KUBOTHBIX U MPOOIEeMax KIOHUPOBAHHS
yenoBeka. O3HaAKOMJIEHUE C OCHOBHBIMHU JOCTHKEHHUSIMH COBPEMEHHOM
CCJICKIIMM  KYJIbTYPHBIX  PACT€HUHM, JOMAIIHMX  JKMBOTHBIX U

MUKPOOPraHu3mMoOB

IIpoucxoxnenue u
pa3BUTHE JKU3HM Ha
3emire. DBOJIIOIMOHHOE

YUYEHHUE.

[IpoucxoxaeHue u HauyaJabHbIE ATANbl PA3BUTHS KU3HU Ha 3eMJie

AHanu3 1 OLEHKAa PA3IMYHBIX TUIIOTE3 MPOUCXOKICHUS KU3HHU.
[lonyyenue npezacraBieHUs 00 YCIOXKHEHUHM >HUBBIX OpPraHM3MOB Ha
3eMiie B IPOLIECCE HBOJIOLMUA. YMEHHE DKCIEPUMEHTAIBbHBIM ITyTEM
BBISIBJISITh aJIalITUBHBIE OCOOCHHOCTH OPIaHMU3MOB, UX OTHOCHUTEIbHBIN
xapakrep. O3HaKOMJIEHHE C HEKOTOPBIMHU IPEACTABUTEISIMU PEAKUX M
MCYE3al0UINX BUJOB PACTEHUN U )KUBOTHBIX.

[IpoBenenue omucaHuss ocoOeil OIHOro BHJIA MO MOP(OIOrHYECKOMY
KpUTEPUIO TIPU BBINOJIHEHUHU JabopaTopHOil paOoThl. BhIsiBiaeHHE uepT
MPUCTIOCOOJIEHHOCTH OPTaHMW3MOB K pa3HbIM cpefaM OOMTaHUs (BOAHOM,
Ha3eMHO-BO3/1yILIHOW, ITOYBEHHOM).

Hcropus pa3BuTHS 3BOIIOLMOHHBIX uae M3yuenue HacJeaus
YeJIOBEYeCTBA Ha IpUMEpe 3HAKOMCTBA C HCTOPHEN  pa3BUTHSA
spomtonnonHbIX uued K. Jlunnes, XK. b. Jlamapka Y. JlapBuHna.
OneHuBaHUE pOJM  DBOJNIOIMOHHOIO y4eHHS B  (OpMUpOBaHUH
COBPEMEHHOM  €CTECTBEHHO-HAy4yHOW KapTUHBl Mupa. Pa3Butue
CIIOCOOHOCTH $SICHO M TOYHO U3JIaraTb CBOM MBICIHU, JIOTMYECKU
00OCHOBBIBaTh CBOIO TOYKY 3pEHHS, BOCIPHUHUMATh U aHAJIU3UPOBATH
MHEHHsI COOECETHHKOB, MPHU3HABas IMPaBO JIPYroro 4esiioBeKa Ha HHOE
MHEHHUE.

MuKpo3BOIIOLUSA U MAKPOIBOJIIOLIUS

O3HakoMJIeHHE ¢ KOHIIEMIMel BUJa, €€ KPUTEPUsIMHU, 0J00p MPUMEPOB
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TOT0, YTO TOMYyNALUS — CTPYKTypHas €IWHULA BUAA U DBOJIOLUU.
O3HakOMJIEeHHE C  JBIDKYIIMMHUCS  CHUJIAaMH  JBOJIIOLIMM U €€
JI0Ka3aTeJIbCTBAMHU.

VYcBoeHHe TOro, 4TO OCHOBHBIMM HAIPaBJICHUSMHU 3SBOJIOLUOHHOTO
mporpecca SIBISIOTCS OMOJIOTMYECKHI Mporpecc U OHOJOTHYECKHit
perpecc. YMeHue OTCTauBaThb MHEHHE, O COXPaHEHUH OHOJIOrMYECKOro
MHOT000pa3usi Kak OCHOBE YCTOHYHBOCTH OMOC(hEphl U MPOrPECCUBHOTO

€C pa3BUTHA. YMeHne BBISIBISTD MNPpUYUHBI BBIMUPAHUA BUI0B

[Ipoucxoxaenue

YCJIOBCKaA

AHTpOIIOreHes AHanM3 W OIEHKa pa3MYyHbIX THUIIOTE3 O
MIPOUCXOXKICHUU YEIIOBEKA.

Pa3Butue ymeHusi CTpOUTH JOKa3aTelbHYI 0a3zy IO CpaBHUTEIHHOMN
XapaKTEePUCTUKE YEJIIOBEKA M MPUMATOB, IOKa3bIBasi KX POJICTBO.
BrisiBneHHE 5TanoB 9BOTIOIUH YeIOBEKa

YenoBeueckue pacbl YMEHHUE J10KAa3bIBaTh PABEHCTBO YEJIOBEUYECKUX pac
Ha OCHOBaHUU UX POJICTBA M €IMHCTBA MPOUCXOKICHUSI.

PazButne TOJICPAHTHOCTHU, KPUTHUKA paCu3Ma BO BCCX €ro MpOABJIICHHUAX

OCHOBEI YKOJIOTHH.

DKOJIOTUsl — HayKa O B3aHMOOTHOIICHUAX OPraHU3MOB MEXKIY CO00M u
OKpYy>Karoten cpenoii 3yuenne skosornueckux GakTopoB U UX BIUASHHS
Ha OpTraHU3MBI.

3HAKOMCTBO € JKOJOTMYECKMMH CHCTEMaMH, UWX BHIOBOM H
MIPOCTPAHCTBEHHOM CTPYKTYpaMH. Y MEHUE OOBSICHSTh

MPUYMHBI YCTOWYHUBOCTH U CMEHBI 9KOCHUCTEM.

O3HaKOMJICHHE C MEKBHUIOBBIMUA B3aUMOOTHOIIIEHUSMH

B OKOCHCTeME:  KOHKYpPEHIMeH, CHUMOMO30M,  XHUIHUYECTBOM,
MapasuTU3MOM.

YMeHue CTpOUTh SIPYCHOCTh PACTHTEIHHOTO COOOINECTBA, MUIIEBHIC
IIETIA U CeTH B OMOIIEHO3€E, a TAK)KE IKOJIOTHUECCKUE TTUPAMHUJIBI.

3HaHWE OTJIWYHUTEIBHBIX TPU3HAKOB MCKYCCTBEHHBIX COOOIIECTB —
arpodKOCUCTEMBI U YPOOIKOCUCTEMEI.

Onucanne aHTPONOTCHHBIX H3MEHEHU B €CTECTBEHHBIX MPHPOIHBIX
nauamadTax CBO€ MECTHOCTH.

CpaBHHTENIBHOE ONMMCAaHWE OJHOW M3 €CTECTBEHHBIX MPUPOIHBIX CHUCTEM
(Hampumep, Jeca) W KaKOH-HMOYIb arpodKOCHUCTEMBI (HampuMmep,
MIIIEHUYHOTO TOJIs).

CocraBrneHue cxeMm mepefaud BELIECTB M YHEPrHH MO LEMsSM MUTaHUS B

MPUPOTHON SKOCUCTEME M arpoIeHO3e.
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buocdepa — rinobanpHas skocucTemMa O3HakomiIeHUE ¢ yUeHHEM B.
. Bepnanckoro o 6uocdepe kak o rio0aabHON 3KOCUCTEME.

Hannume mpencraBieHust 0 cXeMe SKOCHCTEMBbl Ha mpumMepe Ouochepsl,
KpPYrOBOpPOTE BEIIECTB M MPEBPAIICHUH SHEPTHH B Orocdepe.

VYMeHue mO0Ka3blBaTh pOJb JKUBBIX OpPraHU3MOB B OHocdepe Ha
KOHKPETHBIX ITPUMeEpax.

buocdepa u yenoBek Haxoxnenue cBsi3M H3MEHEHHS B Ouocdepe c
MOCTICICTBUSIMH JICSITEIbHOCTH YEJIOBEKA B OKPYIKAIOIIEH Cpejie.

YMeHue onpeneniTh BO3ACHCTBHE MPOU3BOIACTBEHHON IESITENBHOCTH HA
OKPYKaIoIIYIO Cpey B 0051acTH cBoel Oyaymieil mpodeccuu.
O3HakoMIIeHHE C TI00aTFHBIMHU 3KOJIOTHYECKIMHU TPOOJIeMaMu M YMEHHE
OTpeneNaTh MyTH WX pemenus. OmucaHue W MPaKTHYECKOE CO3aHue
UCKYCCTBEHHON SKOCHUCTEMBI (IIPECHOBOJHOTO akBapuyma). Pemienue
9KOJIOTMYECKUX 3a71ad.

JIeMOHCTpHpOBaHWE yMEHHUS TIOCTAHOBKM  IeNiell  JIeATENbHOCTH,
IUTAHUPOBAHUSI ~ COOCTBEHHOW  JEATENBHOCTH  JJISI  JOCTHDKEHHS
MIOCTABJICHHBIX LeJICH, TPEABUACHUS BO3MOXKHBIX PE3YyJIbTaTOB OSTHUX
NEeWCTBUHM, OpraHU3allid CAMOKOHTPOJISI U OLEHKU TOJY4YEHHBIX
pe3yabTaTtoB. OOy4YeHHE COONIOCHUIO MPaBUJ TMOBEACHHS B MPUPOJE,
OepeXKHOMY OTHOILIEHUI0 K OHOJIOTUYECKUM OO0BbEKTaM(pacTeHHsIM,

JKHUBOTHBIM U UX COO6H.I€CTB8.M) " UX OXpaHC

buonuka

buonunka kak OJHO W3 HaMpaBIeHUNW OHOJIOTUUM U KHUOEPHETHKHU
O3HakOMJIEHUE C IPUMEPAMHU UCTIOTH30BAHMS

B XO3SMCTBEHHOU JIEATENLHOCTH JIIoei Mopdo-

(YHKIIMOHATBHBIX YepPT OpraHU3alui pacTeHHH W IKUBOTHBIX TMpHU
CO3/IaHUU COBEPIICHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB MO aHAJIOTHHU
C JKMBBIMH CHCTEMaMH. 3HAKOMCTBO C TpyO4aTbIMU CTPYKTypaMu B
JKUBOU mnmpupoae n TEXHHKE, AOPOJNHAMHUYCCKNMU u
TUAPOJIMHAMUAYECKUMH YCTPOMCTBAMU B JKUBOW NPUPOJE U TEXHUKE.
YMeHue CTpPOUTh MOJENU CKJIAQ4aTOM CTPYKTYpBI, HCIOJIb3YEMBIE B

CTPOUTENIBCTBE
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8 YYEBHO-METOANYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEFHOM JUCIUILIMHBI «kECTECTBO3HAHHWE»

Jis peanusanuu  paboyeil mporpamMMmbel Mo y4eOHOU nuciuiuimHe «EcTtecTBo3HaHUE)
UMEIOTCA:

1. JlaGopatopusi Ne2205 ®u3uku

cneyuanusupo8aHHas yueonas meben:

YUEHUYECKUE MapPThl CO CKaMeWKamMu — 6 1IT.,

CTYJbsl — 2 IUT.,

nocka menoast — 1mrT.,

mkadur —1 11T,

yriioBas mojka — 1 mr.

VueOHO-Ha2s10Hble NOCOOUSL:

nabopaTopHoe 000pYyI0BAaHUE —aMIIEPMETPHI,

—  BBINPSMUTEIH, TAIbBAHOMETPBI, TU(DPAKITHOHHAS
—  peleTKa, ICTOYHHK IMOCTOSHHOTO TOKa,

—  HCCIeIyeMble COPOTHBIICHHSI, KIFOUN-PYOUTbHHUKH,
—  JIMHEWKH, yrOJbHUKH, TPAHCIIOPTHPHI,

—  IITaHTCHIMPKYJIH, MAaHOMETD,

—  MOJIeJbh MaTeMaTUYECKOTO MasTHUKA,

—  MarasuiH COMpPOTHBIICHUH,

—  mpubop A OoNpeAeNeHus ITUHBI CBETOBOW BOJIHBI,
—  peocTatbl, AMEeKTpodopHas MaIlUHA.

2. Jladopartopus 2206 ®Puznku
cneyuanu3uposanHas yueonas mebenn

—  y4YeHHUYEeCKHe MapThl co ckaMmeikamu — 10 miIT.,

—  CTy’bs — 2 WIT., CTOJ IEMOHCTPAIlMOHHBIN — 11IT,,
—  CTOJ mpemnojaBatens — | mr.,

—  KJIacCHas JI0CKa MapkepHas — 1miT.,.

mexHuyecKue cpeocmea o0yyeHus.: TeeBUu30p.
VuebHO-Ha2s0Hble NOCOOUSL:

Cmenovl:

—  IIKala 3JIeKTPOMATrHUTHBIX BOJIH

—  [epuoAnYecKas CUCTEMa 3JICMEHTOB

—  (usHuecKue MOCTOSIHHbIE

—  TIPUCTABKH CH JJIs 00pa30BaHMS JACCITUYHBIX TOTBHBIX €AUHUI], TPEYCCKUHN an(aBUT
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—  (usnueckue BeTMUMHBI U UX CTUHULIBI B CH

—  uHGOPMAIMOHHBIN YTOJIOK

—  TOPTPETHI — yUeHbIe-PUZUKH

Yuebnoe obopyoosanue:

— Habop obopyaoBaHUA I JEMOHCTpaluil pazaen «MexaHuKa»

— Habop oOopynoBanusi st JeMoHcTpauuii pasgen «MonekynspHas ¢usuka u
TEPMOJMHAMUKA

— Habop 000pyAOBaHUS IS IEMOHCTpALMM pa3aen «JIeKTPOIUHAMUKA

— Habop obopyaoBaHUs ISl IeMOHCTpaluil pazaen «OnTukay

Ileuamnwvie nocobus (cepyuu TaOJHII 11O Pa3IeiaMm):

—  «OnekTpoguHaMuKkay - 12 mit.

—  «MonekynsapHas pusukay - 6 mr.

«TepmoauHamuKay - 6 mIT.

3. Kaouner 4212 UudpopMauHoOHHBIX TE€XHOJIOTHii

cneyuanusupo8aHHas yueonas mebenn:

—  Y4YEHHMUECKHE NapThl co ckamelkamu — 10 mT.,

—  KOMIIbIOTE€pHBIE CTOJBI — 14 mIT., cTON -110T.,

—  cTyiabs — 16 mr., mkadsl — 2 mwrT.,

—  KJIacCHas JOCKa MapkKepHas - 1 mr.,

mexHu4eckue cpeocmea 00yueHus:

—  Kowmmnstoreps! [1KIntel Core Duo-15 mir.

—  OE Windows XP

—  MynbTuMenuiinblii npoektop — 1 mr.

— IlpuaTep — 1 .

— Jlamunatop — 1 wr.

— Ckanep — | wr.

Office Professional Plus 2010 MAK, KOMITAC-LT ver3,5,12, WinRar, Win 7-max,

Kaspersky security mnms OusHeca 2016, makeT NPUKIATHBIX MPOTPAMM: TEKCTOBBIX,
TaOJIMYHBIX, TpaUUECKUX M MPE3eHTAIlMOHHBIX, MOJKIIOUEHHE K CeTH (uiInana, NOJKIIUYEeHUE K
cetu MHTepHer

VUeOHO-Ha2NsA0Hble NOCOOUSL:

—  uH(OpPMAIMOHHBIE CTEH/IBI.

4. JladopaTopusi 3309 Xumuu, 0M010ruA

cneyuanu3upoB8aHtas yueonas meoenn:

—  YYEHHMYECKHE MapThl CO cKamerkamMu — 10 miT.,
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— cTOoja- 5 mT.,

—  CTOJI J€MOHCTPALIMOHHBIN — 11IT.,

—  CTyJbs — 5 wrT.,

—  mkadsl — 5 mrT.,

—  BBITSDKHOM mkad — 1 mr.,

— mkad Metaudeckui — 1 mr.,

—  J10cKa MapkepHas — | mir.

mexHuieckue cpeocmea o0y4eHus:

- Tenesuzop «Bork»

- Buneomaruurodos .

VuebOHO-Ha2s10Hble NOCOOUSL:

- CT€H/IbI TI0 XUMUU:

«XUMHSA U OXpaHa OKpYXaromiel cpeab», «XUMHUS Ha KeJIEe3HOAOPOKHOM TPAHCHOPTEY,
«XuUMHsI B HAPOJIHOM X035IUCTBe», «OXpaHa Tpyna npu padbote B 1abopatopumny, «llepuonnyeckas
cucrema xumudeckux a3nemeHtoB .M. MenaeneeBa», «PacTBOpUMOCTb COJIE, KHUCIOT H
OCHOBaHUN B BOJE», «DJIEKTPOXUMHUECKUN psii HANpPSDKEHUH METaioB», Habop Talmul] 1o
HEOTPAHMYECKOIN U OpraHN4YeCKON XUMHUHU.

—  koJutekuuu «KameHHsli yronby, «HedTh U MpoayKThl ee mepepadoTKn,

—  TIOPTPETHI YYCHBIX.

—  TaOJHIIBI 10 OMOJIOTUHN

—  TaOJUIIBI IO XUMHH

—  TaOJUIIBI IO SKOJIOTHH

—  KOJUIEKLUH 10 OMOJIOTHH repOapuii pacTeHui
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5. Xumus »snemeHToB: YueOHuk u mpaktukym s CIIO. — M.: HOpaiit, 2017
https://biblio-online.ru/viewer/5SA17C2F6-D817-42E5-A4D5-94EEC35A846F

6. buonorus [DnekTpoHHBIN pecypc|: mis moctynatomux B By3sl / P.I'. 3asm [u op.]. —
DJIEKTPOH. TEKCTOBBIE aHHble. — MuHCK: Bpiniimas mkona, 2015

Pexxum noctyna: http://www.iprbookshop.ru/35467.htmi

HNHuTepHeT- pecypcsl
1.www.fcior.edu.ru (PenepanbHblii IEHTP HHGOPMAITMOHHO-00PA30BATEIBLHBIX PECYPCOB).
2.wwww.dic.academic.ru (Axagemuk. CioBapu M SHIMKIOIEIUH )

3. www.booksgid.com (Boo” Gid. DnekrponHas 6ubIHoTEKA).
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https://biblio-online.ru/book/4AAA4EF6-39B5-4C3C-B770-9CCA1FDE1A95
https://biblio/
https://biblio-online.ru/book/C0974FD5-E842-48A7-9E1A-8DE3DCC6367A
https://biblio-online.ru/book/C0974FD5-E842-48A7-9E1A-8DE3DCC6367A
https://biblio-online.ru/viewer/C0974FD5-E842-48A7-9E1A-8DE3DCC6367А
https://biblio-online.ru/viewer/C0974FD5-E842-48A7-9E1A-8DE3DCC6367А
https://biblio-online.ru/book/C0974FD5-E842-48A7-9E1A-8DE3DCC6367A
https://biblio/
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio/
http://www/
http://www.booksgid/

4. www.globalteka.ru (I'mo6anrteka. ['mobanbHas OMOIMOTEKAa HAYIHBIX PECYPCOB).

5. www.window.edu.ru (Exunoe okHO 10ocTyma K 00pa3oBaTeIbHBIM pecypcam).

6. www.st-books.ru (JIydmias yueOHast TuTeparypa).

7. www.school.edu.ru (Poccuiickuii oOpa3oBarenbHblii mopTai. JIOCTYIHOCTh, KadeCTBO,
3(PEKTUBHOCTB ).

8.www. ru/book (DnekTpoHHast OMOIMOTEUHAS CUCTEMA).

9.www.alleng.ru/edu/phys.htm (O6pa3oBarensHbie pecypchl MHTepHETa — DU3HKA).

10.www. school-collection. edu. ru (Eaunas kosekuusi nupoBbIX 00pa3oBaTeIbHBIX
pECypCoB).

11.https//fiz.1september.ru (yueOHO-MeTOAMUECKAs Ta3eTa «DU3UKAY).

12. www.n-t.ru/nl/fz (HoGeneBckue naypearsl o (GPU3HKE).

13.www.nuclphys.sinp.msu.ru (Jnepuas ¢pusuka B UaTepHETE).

14 www.college.ru/fizika (IToarotoBka k EI'3).

15.www.kvant.mccme.ru  (Hay4HO-TIOMYJSPHBIM  (PU3UKO-MATEeMATUYECKUN  KypHAI
«KBanty).

16.www.yos.ru/natural-sciences/html  (ecTecTBEHHO-HAYYHBI JKYpHAJI JUII  MOJIOJCKHU

«[Iytb B Hayky»). 17.9BC III'YIIC — www.lybrary.pgups.ru

18.www. pvg. mk. ru (onumnuana «ITokopu BopoObeBbI ropbI»).

19.www. hemi. wallst. ru (OGpa3oBaTenbHbINA CAUT AJIS MKOJIBHUKOB «XUMHUSD»).

20.www. chem. msu. su (DyiekTpoHHast OMOINOTEKA 10 XUMHUH ).

21.www.enauki.ru (MHTepHET-H3aHNE I yuuTeneld « EcTeCTBEeHHBIC HAYKN).

22.www. lseptember. ru (MeToauueckas razera «llepBoe ceHTAOPsI»).

23.www. hvsh. ru (;kypHan «XuMus B HIKOJIEY).

24 www hij.ru (xypHaI «XUMUS U KU3HBY). WWW. sbio. info (Bcs 6uonorus. CoBpemeHnHast
OuoJIOTHS, CTaThH, HOBOCTH, OMOIHOTEKA).

25.www. biology. ru (buonorus B OtkpbiToM kosutemke. CallT comepXuT >JIEKTPOHHBIHI
yueOHUK 1o Ouonoruu, On-line TecTsl).

26.www. informika. ru (QeKTpOHHBIN y4eOHHUK, OOJBIION CITUCOK HHTEPHET-PECYPCOB).

27.www. nature. ok. ru (Pemkwme u wucYe3aronpe >KHBOTHbIE PoccMM — TPOEKT
Oxonoruyeckoro nenrtpa MI'Y um. M. B. JIomoHOCOBa).

28.www. kozlenkoa. narod. ru ([lns Tex, KTO y4yuTCcS caM W Y4YUT APYTUX; OYHO U
TVCTaHIIMOHHO, OMOJIOTHH, XUMUH, IPYTUM TIPEIMETaM).

29.www. schoolcity. by (buosnorus B Bonpocax u oTBeTax).
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