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[lporpamma y4eOHOW AMCHUIUIMHBI pa3paboTaHa Ha ocHOoBe DenepaabHBIX
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB CPEAHETO MPO(EeCCHOHAIBHOTO 00pa30BaHUS
(manee — ®I'OC CIIO) no cnenuanbHOCTIM:

54.02.02. «/lekopaTHBHO-NPUKJIAJHOEe HMCKYCCTBO M HAPOJAHbIE NMPOMBICIBLDY (IO
BUaM «Xy/107KeCTBEHHOE KPYKeBOIJIeTeHne» U «Xy/10KeCTBEHHAsI POCHUCH 110 IePEeBY»).

54.02.01. « Au3aidn».

43.02.10. «Typuzm».

Opranuzanus-pazpadorunk: BIIOY BO «'ybepHaTOpCKHii KOJIIeK HAPOAHBIX IIPOMBICIIOBY

Pa3zpaborunku:
[IpenonaBaTenu Beiciiel kBaudUKannoHHOM kaTeropuu [IpoBopoBa CBeriiaHa AHATOJIBCBHA,

HasbinoBa Onsra KoHcTaHTHHOBHA, TIpenoAaBaTenb KoJieaka Y3enkoBa SlHa DnyapaoBHa.

PaccmoTtpena Ha muxiioBoit Meroandeckoit komuccuu BIIOY BO «I'yGepHaTOpCKHid KOJIIEHK

HapOJHBIX ITPOMBICIIOB.



IHosicHuTeIbHAA 3aIUCKA
1.1. O61acTh NPUMEHEHHUS TPOrPAMMBI
[Iporpamma  y4eOHOW  JAMCLHMIUIMHBI  SIBJISIETCS  4YacTbl0  OCHOBHOM

npodeccroHanbHOil 00pa3oBaTeNbHONW TporpamMmbl B cooTBeTcTBUM ¢ PI'OC
CIIO no creunanbHOCTSIM:

54.02.02. «/leKOpATUBHO-NIPUKJIAJHOE MCKYCCTBO W HApOJHbIE
npoMbIcab» (M0  BuAaM  «XyI0’KECTBEHHOE  KPY:KeBOILIETEHHEe» U
«XyaoxecTBEeHHAas] POCIUCH 110 IePeBY»).

54.02.01. «/In3aiiny».

43.02.10. «Typuzm».

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpennero
oOuiero o0Opa3oBaHUs, NPEIBABISEMBIX K  CTPYKType, COJEPKaHUIO U
pe3ynpTaTaM  OCBOEHHMs  ydyeOHOW  aucuumiuHbel  «EcrecTBO3HaHue», B
COOTBETCTBUM C PexkOMeHJauusMM 10 OpraHU3alUM IOJYYEHHUS CPEIHETO
oOuiero o0pa3oBaHUs B IIpelesax OCBOEHHS O0O0pa30BaTENIbHBIX MPOrpaMM
CpeaHero mnpodeccuoHaJIbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHMsl C Y4eTOM TpeOOBaHUN  (enepalibHbIX  IOCYJapCTBEHHBIX
00pa3oBaTeNbHbIX CTaHAapTOB U Toiy4aemMoil Tmpodeccur CpeaHEero
poQecCHOHAIBHOTO 00pa3oBaHus (muceMo JlemaprameHTa TOCyAapCTBEHHOU
MOJINTUKYU B cepe MOoAroToBKkH padouux kaapoB u 1O Munobpuayku Poccun
ot 17.03.2015 Ne 06-259).

Pabouass mporpamma paspaboTaHa C y4eTOM TPUMEPHON MPOrpamMMbI
00111600pa30BaTEIbHOM JTUCIIUILIAHBI «EctecTBO3HAHNEY IS
MpO(QECCHOHANIBHBIX ~ 00pa30BaTENbHBIX  OpraHU3aluid, PEKOMEHIOBAaHHOU
@enepalibHBIM TOCYIAPCTBEHHBIM aBTOHOMHBIM YyupexkaeHueM «dDenepanbHblii
UHCTUTYT pa3Butus oOpazoBanus» (OI'AY «DOUPO») B kadecTBe NMpuUMEpHOU
IpPOrpaMMbl JUIsl peain3allid OCHOBHOW MpodeccruoHaIbHOM 00pa3oBaTelbHON
nporpammbl CIIO Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHHs C TMOJTYyYECHUEM
cpenHero o6mero o6paszoBanus (IIpotoxkom Ne 3 or 21 wmroms 2015 r.
Perucrpanmonnsiit Homep perien3uu 38301 23 utonst 2015 r. DI'AY «DUPO»).

1.2. MecTo y4eOHOM JMCHUILIMHBI B CTPYKTYpPe OCHOBHOM npogeccuoHaIbHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI:
JucuuruiiHa OTHOCUTCS K JUCHUIUIMHAM 00111€00pa30BaTeIbHOTO IIUKIIA.

1.3. Hean u 3agaum y4eOHOMl AUCUMIUIMHBI — TPeOOBaHMSA K pe3yJbTaTaM
OCBOCHUS Y4eOHOM JUCHHUIJIMHBI:

[Iporpamma EcrecTBo3Hanmsi BKIIO4aeT B ce0s TpPU 3aBEPIICHHBIX
CaMOCTOSTEIIbHBIX pazfiena: Gu3nKa, XUMHsI, ONOJIOTHS.
duzrka — HaykKa, u3ydaromas Hanbosee oOIIMe 3aKOHOMEPHOCTH SIBJICHUN



IIPUPOJBI, CBOMCTBA M CTPOCHHME MATEPHUM, 3aKOHBI €€ IBWKEHMS, I10ITOMY
MMEHHO TIpU U3y4YEeHUU (U3UKH CTYACHTHI TPUXOJUT K HOHUMAHUIO
OCHOBHBIX 3aKOHOMEPHOCTEW NMPUPOIHBIX SIBICHUW U CBSA3EU MEXJIYy HUMU.
OcHoBHbIE TOHATHUSI (PUUKH U €€ 3aKOHBI UCIIOJIb3YIOTCA BO BCEX €CTECTBEHHBIX
Haykax. Mcmonb3oBaHue 3HaHUN TO (U3MKE HEOOXOIUMO KaXIOMY s
pelIeHNs MPAKTUYECKUX 3a7a4 B IIOBCETHEBHOM KU3HH.

B nporpamme BblIENE€HBI pa3fenbl, COOTBETCTBYIOUIME (UBNYECKUM
TeopusM:  «@Pu3nka W METOABl HAy4YHOrO IIO3HAHUs», «MeXaHuKay,
«MonekynspHass ¢usuka», «OiuekrpoauHamuka», «KBaHToBass ¢usuka u
AJIEMEHTHI aCTPOPUUKI.

HN3y4yenue GU3MKKM HANPABJIEHO HA JOCTHKEHHUE CJACAYIOUINX LeJIen:

OCBOE€HHE 3HAHMI O (PYHIAMEHTAIbHBIX (PU3NYECKUX 3aKOHAX W NPHUHIIMIAX,
JeXalluX B OCHOBE COBPEMEHHOW (DM3MYECKOM KapTUHBI MuUpa; Hauboiee
BAJKHBIX OTKPBITUAX B 00JaCTH (PU3MKH, OKA3aBIIMX ONPEIEISIONIEE BIUSHUE Ha
pPa3BUTHUE TEXHUKHU U TEXHOJIOTUU; METOIaX HAYYHOTO MTO3HAHUS IIPUPOJIbL;
OBJIAJICHHEe YMEHMSIMU TMPOBOANTH HAONIOJCHMS, IUIAHUPOBATH M BBINOJIHATH
AKCIEPUMEHTHI, BBIIBUIAaTh THUIOTE3bl W CTPOUTH MOJENH; MPUMEHSThH
MOJIyYCHHBIC 3HAHUS MO (U3MKE I OOBSICHEHUS] PA3HOOOPA3HBIX (PU3UUYECKUX
SABJICHUM M CBOMCTB BEHIECTB; MPAKTHUYECKOTO HCIOJb30BaHUS (U3UUECKUX
3HAHMI; OLIEHUBATh IOCTOBEPHOCTh €CTECTBEHHOHAYYHOU HH(MOPMAITUY;
pPa3BUTHE T[I03HABATEIbHBIX HHTEPECOB, HWHTEUIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpoliecce NpruoOpeTeHus 3HaHUM Mo (PU3UKE C UCTIOIH30BAaHUEM
pa3IMYHBIX MCTOYHUKOB HWH(OOpPMAIMM U COBPEMEHHBIX HHGOPMAIMOHHBIX
TEXHOJIOT Ui
BOCIIUTAHME YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 3aKOHOB MPUPOJBI U
UCIIOJIb30BAHUSL JTOCTIDKCHHM (U3UKKM Ha OJaro pasBUTHS YEJIOBEUECKOU
OUBWIM3AIMHM;, HEOOXOAMMOCTH COTPYJHHMYECTBA B IPOLECCE COBMECTHOIO
BBIIIOJTHEHUS 3a/1a4, YBAXXUTEJIBHOTO OTHOLIEHWS K MHEHHUIO OIIOHEHTAa IMpHU
0o0CYXIeHHMH MpOoOJIEeM €CTECTBEHHOHAYyYHOTO COJEp>KaHMs; TOTOBHOCTH K
MOPAJIbHO-3TUYECKOM OLEHKE HCIOIb30BaHUSI HAYYHBIX JOCTHKEHUM, UyBCTBA
OTBETCTBEHHOCTH 3a 3aLIUTYy OKPYKAIOIIEH Cpebl;
HCIOJIb30BAaHME TMPUOOPETEHHBIX 3HAHWM W YMEHHH Uil pElICHUs
NPAaKTHYECKUX 3aJad TOBCEIHEBHOM JKU3HH, o0OecreueHusi Oe30MacHOCTH
COOCTBEHHOW KW3HU, PAIMOHAIBLHOTO TMPUPOJIOIOIH30BAHUS U  OXPaHbI
OKPYXaroUIEH CPeIbl.

B pezynvmame uzyuenusn pazoena « Quzuxkay cmyoenm 001x4CeH
3HAMb/NOHUMAMD
cmoicn  nousamuit: (HU3NYSCKOE SBIICHHE, THUIIOTE3a, 3aKOH, TEOPHs,
BEIIIECTBO, B3aMMOJICUCTBHUE, JJICKTPOMATHUTHOE II0JIe, aTOM, aTOMHOE SApo,
MOHU3UPYIOIIME W3IYyYEHUs, IUIaHeTa, 3Be31a, ColiHeYHas cUcTema, rajakTHKa,
Bcenennas;



cMblC  (puzuueckux GeuuUH: CKOPOCTh, YCKOpEHHE, Macca, CHIIa,
UMITYJIbC, paboTa, MEXaHWYECKash DHEPTus, BHYTPCHHsIS YHEPrus, abCOIOTHAs
TeMreparypa, CpeAHsisi KMHETHYECKass SHEPTHsl YacTHI] BEUIECTBA, KOJIMYECTBO
TEIUIOTHI, JIEMEHTAPHBIA JJIEKTPUYECKUN 3apsia;

cMblcl  (uzuueckux 3aKOHOE. KIACCUYECKOW MEXaHUKH, BCEMUPHOTO
TATOTEHUS, COXPAHEHUS DSHEPTrUU, HUMITYJIbCa U DJIEKTPUUECKOTO 3apsija,
TePMOJAUHAMUKH, FJICKTPOMArHUTHON MHIYKIIHNH, (oTodPdeKTa;

6K1A0 POCCUIICKUX U 3apPYOelHCHbIX YUeHblX, OKa3aBIINX HauOOJbIIee
BIIMSIHUE Ha pa3BUTHE (HU3UKH;

ymemnp

onucvlgams U 00BACHAMb Qu3uuecKue AGJeHUA U CEOlicmea meJ:
JBIDKEHUE HEOCCHBIX TEJI U UCKYCCTBEHHBIX CITYyTHUKOB 3€MJIM; CBOWMCTBA I'a3oB,
KUJKOCTEH U TBEPABIX TEJI; DIIEKTPOMArHUTHYIO MHAYKIIMIO, BOJHOBBIE CBOMCTBA
CBETA; U3JIyYECHHE U MOTJIONICHUE CBETa aTOMOM; (POTOIPEKT;

omauyams TUNOTE3bl OT HAYYHBIX TEOPUU; Oeamb 6bl600bI HA OCHOBE
AKCIIEPUMEHTANIbHBIX JIaHHBIX; HPUEOOUMb RPUMEPBI, TIOKA3bIBAIOIINE, YTO:
HaOJIOJICHUSI U DKCIIEPUMEHT SIBJISIFOTCS OCHOBOM JJISl BBIIBMDKCHUSI TUIIOTE3 U
TEOPUH, TMO3BOJISIIOT MPOBEPUTH HUCTUHHOCTH TEOPETUYECKUX  BBIBOJIOB;
npUEOOUmMb NPUMEPBl NPAKMUYECKO20 UCNONb306AHUA (PUUYECKUX 3HAHUIL;
60CHpUHUMAMb U HA OCHO8E NOJIYYEHHBIX 3HAHUN CAMOCHOAMENbHO
ouyenusamsb WHGOPMAIMIO, coaepkaimrytrocss B coobmenusx CMU, MurepHere,
Hay4YHO-TIOIYJISIPHBIX CTAThSIX;
HCINOJIb30BATh TNPUHOOPETEHHbIE 3HAHUSAA W YMEHHSI B NPAKTHYECKOMH
AeATeJILHOCTH W MOBCEAHEBHOM KU3HM IS

obecrieueHuUs 0e30macHOCTH KHU3HEACATEIHHOCTH B rporiecce
WCTIOJIb30BaHUS TPAHCIIOPTHBIX CPEACTB, OBITOBBIX SJEKTPONPHUOOPOB, CPEIACTB
paauo- ¥ TEJIEKOMMYHUKAIMOHHOM CBSI3U;

OIICHKH BJIMSIHUSI HA OPraHU3M YeJioBeKa U JPYrue OpraHu3Mbl 3arpsi3HCHUS
OKpYXarouen cpepl;

PalMOHAJIBHOTO MPUPOOTIOJIB30BAHUS M OXPaHbl OKPY>KAIOIIEH CpeIbl.

[Iporpamma paznena « Xumus» pa3paboTaH B COOTBETCTBUU C IPOTPaMMO
kypca xumuu O.C. Tabpuensna. Paznen xumuu Brimodaer B cebsi oObeM
XUMHUYECKUX 3HAHUM, HEOOXOAUMBIN 111 (POPMUPOBAHUS B COZHAHUU CTYICHTOB
XUMHUYECKON KapTUHBI MHpa. DTU 3HAHUS HapALy ¢ (U3MUYECKUMHU HaxOJISATCS B
LIEHTPE ECTECTBO3HAHMS M HAMOJHAIOT KOHKPETHBIM COJEPKAHHUEM MHOTHE
(dyHIameHTallbHbIe NpeacTaBieHuss o mupe. Kpome Toro, onpeneneHHbl 00beM
XUMHUYECKUX 3HAHUUA HEOOXOIMM Kak JUIs TOBCEIHEBHOM >KHU3HM, TaK W JUIS
JEeSTEIBHOCTH BO BCEX 00JIACTAX HAYKH, HAPOJIHOTO XO35HCTBA, B TOM YHCIIE HE
CBSA3aHHBIX C XUMHEN HEMOCPEACTBEHHO.

[IpodunbHbIMU TEMaMU NpU U3YHYEHUH paznena "Xumus" nis CTyIEeHTOB
oOydJaronuxcsi Mo CHEeUUATbHOCTH "J{eKOpaTMBHO-TIPUKIAAHOE HCKYCCTBO U
HApOJHBIE MPOMBICIBI  SIBJISIOTCS TEMbI, CBS3aHHBIE C U3YYEHHEM KpacUTENEH,



OTIpe/IeNICHUE CBSA3eH MEXIy BEIIeCTBAMU U MX CBONCTBaMH, (OPMHUPOBAHHEM
AKOJIOTHYECKOTO MBILICHUS.

OcHOBHBIE LeJIM U3YyYeHUs pa3aena « XuMus»:

- ¢dopMHpOBaHWE  TIPEACTABICHHA O  XHUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM  KapTUHBI MHpa, BaXHEUIIUX  XUMHUYECKHUX
MOHATHUSX, 3aKOHAX U TEOPUSX; OBIAJCHUE METOJaMU HAYYHOTO MO3HAHUS
JUTSL OOBSICHEHUSI XUMUYECKUX SIBJICHUM U CBOMCTB BEILIECTB, OIICHKUA POJIU
XUMUU B Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTMA M TMOJYyYEHUH HOBBIX
MaTepHUAaJIOB;

- BOCIHHUTaHUE YOEKJICHHOCTH B TO3UTUBHOM pOJM XUMUU B JKU3HU
COBPEMEHHOTO OOIIEeCTBa, HEOOXOJUMOCTH TPAaMOTHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO H OKPY’KAIOLIEH Cpefe;

- TpPUMEHEHHE TIOJYyYCHHBIX 3HAHMM JJii OEe30IMacHOTO HCIOIb30BaHUSA
BEIIECTB M MAaTepuajioB B ObITy, pEIICHUs MPaKTUYECKUX 3ajad,
HAHOCSIIUX BpPEJ 3I0POBBIO YEIIOBEKA U OKPYKAOLIEH CpELE.

B pezynemame uzyuenus pazoena "Xumusn" cmyoenm oondxncen

3HATH/TIOHUMATD:

BakHeHIIHe XUMUYeCKUE MOHATHS: BEIIECTBO, XUMUYECKHUM 2JIEMEHT, aTOM,
MOJIEKYJla, OTHOCUTEJIbHBIE aTOMHAsi M MOJIEKYJIsipHasT MaccChl, HOH,
AJUTOTPOIUSA, M30TOIbI, XMUMHUYECKasi CBS3b, DJEKTPOOTPUIIATEIHLHOCTH, Ba-
JIEHTHOCTh, CTETICHb OKHUCJICHHS, MOJIb, MOJISIpHAsE Macca, MOJISIPHBIM 00BeM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJICKYJISAPHOTO M HEMOJIEKYJSPHOTO
CTPOCHMS, PACTBOPBI, SJIEKTPOJIUT W HEDJIEKTPOIUT, HJIEKTPOJIUTHYECKAS
JUCCOIMAIINS, OKUCIIUTENIb U BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHHE,
TEIIOBOM A(PheKkT peakiuu, CKOPOCTh XUMUUYECKOM peakinu, KaTajus,
XUMHUUYECKOE DPaBHOBECHE, YTIEPOJHBIM CKelleT, (PyHKIMOHAJIbHAs TpyIa,
M30MEpPHUsi, TOMOJIOT S,

OCHOBHbIE€ 3aKOHBbI XMMMH: COXPAaHEHMS MaCChl BEIIECTB, IOCTOSHCTBA
cocrasa BelecTs, [lepuonnueckuii 3akon .M. Menaeneena;

OCHOBHbIE TEOPUM XUMHH;, XUMHYECKOW CBSI3H, DJIEKTPOJUTHYECKOU
JUCCOIUALINY, CTPOCHUSI OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHECHUIA;
BajkHelIIMe BelecTBA U MATEPHAJbI: BAKHEHIINE METAJIBI U CIUIABBI;
CepHasi, COJIsTHAs, a30THASA U YKCYCHAsl KUCJIOTHI; OJIArOPOJIHBIE Ta3bl, BOJIOPOI,
KUCJIOPOJ, TaJOreHbl, IIEJIOYHbIE METAJJIbl; OCHOBHBIC, KHUCIOTHBIE H
aMm(doTepHBIC OKCUABI U TUAPOKCHIBI, IETOYH, YTICKUCIIBIA U yrapHbIi ra3bl,
CEepHHUCTBHIA Ta3, aMMHAK, BOJA, MPUPOJHBIN Ta3, MeTaH, 3TaH, OJTHJIEH,
alleTUJICH, XJIOPUJ HATpusl, KapOOHAT U THAPOKAPOOHAT HATpUs, KapOOHAT U
docdar xanpmusa, 6€H30JI, METAHOJ U 3TAHOJI, CIOKHBIC A(DUPHI, KUPBI, MbLIA,
MOHOcaxapu bl (TJII0K03a), Aucaxapubl (caxaposa), nojarcaxapuabl (Kpaxmanl
U 1eJUTI0JI03a), AaHWIMH, AaMHUHO-KHUCJIOTHI, O€JKH, WCKYCCTBEHHBIE W
CHHTETHYECKHE BOJIOKHA, KAYIYKH, TJIaCTMACCHI;

yMeThb:



Ha3bIBaTh: H3yYECHHBIE BEUIECTBA II0 TPUBHAIBHOW WM MEKIYHApOIHOU
HOMEHKJIATypE;

ONpeNesiTh. BAJCHTHOCTh U CTENECHb OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB,
TUIl XMMHYECKOW CBS3M B COCIMHECHMSX, 3aps] HOHA, XapakTep cpeisl B
BOAHBIX pACTBOpPAaX HEOPraHMYECKUX M OPraHMYECKUX COCAUHEHUH,
OKHCIIUTEIIb U BOCCTAHOBUTEIb, IIPUHAJIEKHOCTD BEIIECTB K PA3HBIM KJIacCaM
HEOPTaHUYECKUX U OPTAaHUYECKUX COCAUHEHNN;

XapaKTepH30BaTh. DJIEMEHTHl MajblX IEPHUOJOB II0 HUX IOJOXECHUIO B
[Tepuomnueckoit cucteme /.M. Menaeneena; oOiyue XUMHUYECKHE CBOMCTBA
METaJIOB, HEMETAJUIOB, OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX U OPraHUYECKUX
COCIMHEHHI; CTPOEHUE U XMMHWUYECKHE CBOMCTBA N3YYEHHBIX HEOPTAHUYECKUX
Y OPraHUYECKUX COCIUHEHUMN;

O0BSICHATH: 3aBUCHUMOCTh CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHMS,
NPUPOSY XUMHUYECKON CBSI3M (MOHHOW KOBAJEHTHOM, METaUIMYECKOW U
BOJIOPO/IHOM), 3aBUCHUMOCTb CKOPOCTH XMMHYECKOW pEaKUHH U TOJIOKEHHE
XUMHUYECKOTO PABHOBECHS OT Pa3IMYHBIX (PaKTOPOB;

BBIIOJIHATL XUMHYECKUN JIKCIHEPUMEHT: IO PACIO3HABAHUIO BAXKHEHIIINX
HEOPraHUYECKUX U OPTaHUYECKUX COCITMHEHUN;

NPOBOIMTh. CAMOCTOATEIbHBIA TIOMCK XMMHMUYECKON HHpoOpManuu C
WCIIOJIb30BAaHUEM PAa3JIMYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUMH,
KOMITBIOTEPHBIX ~0a3 JaHHBIX, pecypcoB MHTepHeTa); MCHOJIB30BaTh
KOMITBIOTEPHBIE TEXHOJIOTMHM i1 OOpabOTKM M Tepeladyd XUMUYECKOH
MH(pOpMaAUKU U €€ NPECTaBIECHUS B Pa3IMYHbIX (opMax;

CBA3BIBATh:  W3YYEHHBIM  MaTepuall CcO CBOed  mpodeccroHaIbHOM
NEeATEIBHOCTBIO;

pelaTh pacueTHhIC 3a/1a4M 110 XUMUYECKUM (HOopMyJiaM U YpaBHEHUSIM;

HCIIO0JIB30BaThH HpHOﬁpeTeHHLIe SHAHUAA U YMCHHUA B HpaKTquCKOﬁ
JAEATECJIbHOCTU " HOBCCIIHCBHOﬁ KU3HU.

JUIs OOBSCHEHUSI XUMUYECKUX SIBJICHUH, MPOUCXOMSIINX B TIPUPOJIE, OBITY U
Ha IIPOU3BOJICTBE;

ONpPENENICHUs] BO3MOXKHOCTH TIPOTEKAaHUS XHMHUYECKHX IPEBPAIICHUI B
Pa3JIMYHBIX YCIOBUSIX U OLICHKU UX TIOCJIEICTBUM;

AKOJIOTMYECKU IPAMOTHOTO MOBEACHUS B OKPYXKAIOILEH CpeJIe;

OIIEHKH BJIUSHHUS XUMHUYECKOTO 3arps3HEHHs] OKpYyXKalollled Ccpelnbl Ha
OpraHu3M YeJIOBEKa U IPYTHE )KUBbIE OPTaHU3MBI;

0e3omacHoro oOpamieHuss ¢ TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMU WU
71a00paTOPHBIM 000PYAOBAHUEM;

INPUTOTOBJICHUSI PACTBOPOB 3aJJaHHOW KOHILIGHTpAallMM B OBITY W Ha
ITPOU3BOJICTBE;

KPUTUYECKOW  OIEHKH  JOCTOBEPHOCTH  XHMHYECKOW  umH(MOpMaImu,
MOCTYMAOIIEH U3 pa3HbIX UCTOUYHUKOB.



Pasnen "buosorus" Bxoaut B coctaB Kypca «EcTecTBO3HaHUEY.
W3ydenue pazmena OWOJNIOTUM B KOJUJIEIKE OOECIEUMBAET JIMYHOCTHOE,
OOILIEKYIbTYPHOE, HHTEJUIEKTyAIbHOE U KOMMYHUKATHBHOE PAa3BUTUE JIMYHOCTH.
OcHoBHBbIE LeJIH U3yYeHUs1 OHOJIOTHH:

- (opmMupoBaHHE HAyYHOTO MHUPOBO33PEHUSI HA OCHOBE 3HAHUHW O KUBOU
NPUPOE U MPUCYIIUX €l 3aKOHOMEPHOCTSIX, OMOJIOTUYECKUX CUCTEMAX;

- OBJIAICHUE METOJAMHU TO3HAHHUS JKUBOW NPUPOJAbI U YMEHHUSIMU

MCIIOJIB30BaTh UX B IIPAKTUYECKOM AEATEIbHOCTH;
BOCIINTAHUE  ILIEHHOCTHOTO  OTHOUIEHWS K JKMBOM  IPUPOJE,
COOCTBEHHOMY 3/I0POBBIO U 3J0POBBIO  OKPYKAIOUIUX, KYJbTYpPbI
MOBEACHUS B OKPYKAIOIIEH CpeAE, T.€. THTUEHUYECKOW, TEHETUYECKON U
DKOJIOTHYECKON I'PAMOTHOCTH;

- OBJIaJICHUE YMEHUSMU COOJIIO/IaTh TMTHMEHUYECKUE HOPMBI M IpaBUiIa
310pOBOTO  00pa3a  KHU3HM, OLEHUBATh  IOCJIEJICTBUS  CBOEHU
JNEATEIBHOCTH 110 OTHOILICHHMIO K OKPYXalollleW cpelne, 310pPOBBIO
JIPYTUX JIt0JIel 1 COOCTBEHHOMY OpraHU3MY.

CopnepxaHue pazfena OTpakaeT COCTOSHHUE HAyKH UM €€ B3aUMOCBSI3U C
pELIEHMEM COBPEMEHHBIX Npo0sieM oOllecTBa. YUHMTBIBAas, 4YTO MpodiieMa
AKOJIOTMYECKOTO 00pa3oBaHUsl MpuoOpena B HallM JHU MNEPBOCTENEHHOE
3HAYEHHE, B MPOrpaMME 3HAYUTEIBHYIO YacTh 3aHUMAET TeMa ''OJKOJOTrus',
KpPOME TOT'0, SKOJIOTMYECKUN aclIeKT BBEJEH U B Ipyrue TeMbl pasaena buonorus.

JIisi TOBBIMIEHUS YPOBHS M HWCIOJIb30BAaHUSI TOJMYYEHHBIX 3HAHUM, IS
OpUOOpEeTeHMs] MPAKTUUECKUX HABBIKOB, a TAK)KE C LIEJbI0 aKTUBHOI'O MO3HAHUS
MaTepuaiga IporpaMMoi mpeaycMaTpuBacMO€ BBIMOJIHEHHUE psJa MPaKTUYECKUX
pabor.

B pezynomame uzyuenus pazoena "buonoeus” cmyoenm oondxicen
3HATH/TIOHUMATh:

- OCHOBHBIC II0JIOKEHHSI OHMOJOrMYEeCKHX TEeOpUH M 3aKOHOMEPHOCTeil:
KJIIETOYHOM TEOPHUH, SBOJIOLMOHHOrO ydeHus, ydeHus B.M.Bepnaackoro o
ouocdepe, 3akoHbl [.MeHmens, 3aKOHOMEPHOCTEH HW3MEHYMBOCTU U
HACJIEICTBEHHOCTH;

- cTpoeHMe M (YHKUMOHHPOBAHHE OMOJOTMYECKHX OOBEKTOB: KIETKH,
T€HOB M XPOMOCOM, CTPYKTYpPbI BUJIa U IKOCUCTEM;

- CYLIIHOCTh OHMOJIOrHYeCKMX NPOLECCOB: Pa3MHOXKEHUS, OIUIOAOTBOPEHUS,
NEUCTBUSI HUCKYCCTBEHHOIO U €CTECTBEHHOro 0TOOpa, (opMUpOBaHUE
MPUCTIOCOOJICHHOCTH, MPOUCXOXKACHUE BHUAOB, KPYIOBOPOT BEILIECTB U
MpeBpalleHUe SHEPTUU B KJIETKE, OpraHu3Me, B 3KocucTeMax u ouocdepe;

- BKJIAJ BbLAAIONIMXCSA (B TOM 4YHCIIE€ OTEUECTBEHHBIX) YUYEHBIX B pa3BUTHE
OMOJIOTUYECKON HAYKU;

- OMOJIOTMYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY;

yMeTb:

- OOBSICHATH POJIb OMOJOTUM B (HOPMUPOBAHUHM HAYYHOTO MHUPOBO33PECHHUS;



BKJIaJT OMOJIOTHYECKUX TEOPHil B (HOPMUPOBAHKE COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHBI MHPA; €IUHCTBO XMBOW M HEKUBOM NPUPOIBI, POJICTBO
KUBBIX OpPraHU3MOB; OTPHUIIATEIHLHOE BIMSHUE AaJKOIOJis, HUKOTHHA,
HApPKOTUYECKUX BEIIECTB HA YMOPHUOHAIBLHOE U MOCTAMOPHOHATIFHOE PA3BUTHE
YEJIOBEKA; BJMSHUE DKOJIOTHMYCCKMX (DAKTOPOB Ha JKHUBBIC OpPTaHU3MBEI,
BIIUSIHUE MYTareHOB Ha PACTECHMS, KMBOTHBIX W YEJIOBEKA;, B3aUMOCBS3U U
B3aMMOJICUCTBHE OPTraHW3MOB U OKPYXKAIOLIEH Cpelibl; MPUYUHBI U (AKTOPBI
HBOJIIOIIMU, W3MEHSIEMOCTh BHUJOB; HApyIICHUs B pPa3BUTUU OPTraHU3MOB,
MyTallMM ¥ UX 3HAYCHUE B BO3HUKHOBEHHWU HACIEJCTBEHHBIX 3a00JI€BaHUIA;
YCTOMYUBOCTh, Pa3BUTUE U CMEHBI PKOCHUCTEM; HEOOXOIUMOCTh COXPAHECHMUS
MHOT000pa3us BUIOB;

- pemiath dJEMEHTapHble OHOJOTUYECKHE 3aJlayd; COCTaBIIATH 3JEMEHTapHbIC
CXEMBbI CKpEIIMBAaHMUS M CXEMbl NEpeHOCa BEIIECTB W NEpefadyd SHEPTUu B
sKocucTeMax (Lenu TUTaHUs); ONUCHIBAaTH OCOOCHHOCTH BHJIOB IIO
MOP(OIOTUUECKOMY KPUTEPHIO;

- BBISABIIATH NPUCIOCOOJICHUS OPraHU3MOB K Cpele OOUTaHUs, UCTOUHUKU M
HaJIMYUe MYTAareéHOB B OKpyXkarolieh cpenae (KOCBEHHO), AHTPOIOTEHHBIE
M3MEHEHHUS B DKOCUCTEMAaX CBOE MECTHOCTH;

- CpaBHUBAaTh OMOJOTMYECKHE OOBEKTHI: XUMHUUYECKHN COCTaB Tl >KUBOU M
HEXUBOUW TIPUPO/IBI, 3apOBINICH YEIOBEKA U JAPYTUX KUBOTHBIX, MPUPOTHBIC
AKOCHUCTEMBI U arpO3KOCUCTEMBI CBOC MECTHOCTH; MPOLIECCHI (€CTECTBEHHBIN
U HMCKYCCTBEHHBIN OTOOp, MOJOBOE W OECMOJ0€ pa3MHOXKEHUE) U JeNaTh
BBIBOJIbI M 0000IIIEHNS Ha OCHOBE CPaBHEHUS U aHAJIN3a;

- aHAIW3UpOBAaTh U  OLEHUBATh PA3JIUYHBIE THUIOTE3bl O  CYUIHOCTH,
MPOUCXOKICHUH >KU3HU M YEJIOBEKA, II100alIbHbIC SKOJIOTMYECKUE TPOOIEMbI
U UX pElIeHUs, MOCIEJICTBUS COOCTBEHHOW NEATEIHHOCTH B OKPYKAIOIICH
cpene;

- HU3y4YaTh U3MEHEHUS B IKOCHUCTEMaX Ha OUOJOTUUECKUX MOJICIISIX;

- HaxoauTh UHPOpPMAINMIO O OHOJOTHYECKUX OOBEKTaX B Pa3TUYHBIX
UCTOYHMKaX (yuyeOHWKAX, CIpPAaBOYHUKAX, HAYYHO-TIOMYJISIPHBIX W3JAHUSX,
KOMIIBIOTEPHBIX 0azax, pecypcax cetu HHTepHET) M KpPUTUUECKH €€
OIICHUBATH;

HCMOJIb30BAaTh NPUOOPETEHHbIe 3HAHMS M YMEHHS B MNPaKTHYECKOM

AesITeJIbHOCTU U MOBCEIHEBHOM KU3HU:

O ISl COONIOZIEHUS MeP MPOPUIAKTUKN OTPaBICHUN, BUPYCHBIX U JPYTUX
3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBBIUEK (KypeHUs, aIKOTOJIM3Ma,
HapKOMaHUM); TPAaBUJI MTOBEJICHUS B IPUPOIHON CpeEIE;

O OKa3aHWsl TEepBOM MMOMOLIM MpPH TPABMATUUYECKHX, HPOCTYIHBIX U
IpyTruX 3a00J71€BaHUAX, OTPABICHUSX MUIIEBHIMU MIPOTYKTAMH;

O OIICHKM AITHYECKUX AaCIIEKTOB HEKOTOPBIX HCCIEIOBAaHWN B 0O0JaCTH
OMoTexXHOJIOTHH (KJIOHUPOBAHKUE, UCKYCCTBEHHOE OIJIOIOTBOPEHNE).

YpOBEHb 3HAHUN, YMEHUW M HABBIKOB OTCJIEKHUBACTCS B XOJIE€ TEKYIIETO

KOHTpOJIs1. ITOTOBBIN KOHTPOJIH TIO pa3zeiry MPOBOIUTCA B 3 cemecTpe B hopme



b depeHnpoBaHHOTO 3a4YeTa.

JlanHast mporpamMma i 00y4eHus nHBanuaoB u iui ¢ OB3 peanusyercs ¢

COOJTIOICHUEM CIIETYIOIINX YCIOBHIA:

- JUISL UL C HApPYLIEHUSIMU OMOPHO-ABUTATEIBHOIO ammapara (CBoOOJHOE
MEpPEABMKEHUE [0 AyJUTOPUM BO BpEMs 3aHATHS, MEHBIIHNA OOBEM
IPAKTUYECKUX pabOT M MX KOJMYECTBO, YBEIMYEHHE CPOKOB IOJATOTOBKU K

3a4E€THBIM paboTaMm);

- 7 JUI ¢ HApYyUIICHWsIMU ciyxa (mocajka Ha MepBOM — BTOpOW mapre;
oOecrieueHre NUJAKTUUYECKUMHU MaTepuajiaMud B IE€YaTHOM U B JJIEKTPOHHOM

BUJIC);

- JUISL JIUIl C HApPYIICHUS MU 3peHus (IMOocajKka Ha MEepBOW — BTOPOM mapre;
obecrieyeHUEe NUIAKTUYECKUMU MaTepuajaMyd B TI€YaTHOM M B 3JEKTPOHHOM

BHJIC).

1.4. Pe3yibTaThbl 0CBOCHUS Y4EOHOM TUCHMILIUHBI

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJINHBI

2.1. TemaTnuecKui mjiaH

54.02.02 [lekopaTHBHO-NIPUKJIAIHOE UCKYCCTBO U HAPOJAHbIE MPOMBbIC/bI (124

q.).
54.02.01 dwu3zaiin (124 4.)
KonnuectBo
Ne HaunmeHoBaHue pasjiena, TEMbI Ayt RAcos Bueayur.
ILI1. Beero caMm.pabota
Teopusi | 1/p
Pa3znen 1. ®uszuka
1. [Tema 1.1 ®usuka u METOBI HAYYHOTO 2 2
NO3HAHUS
2. Tema 1.2 Mexanuka 8 6 2 2
3. [Tema 1.3 MonekynsapHas ¢pusznka u 8 6 2 2
TEPMOTUHAMUKA
4. Tema 1.4 DnekTpoauHamMuKa 8 6 2 4
5. [Tema 1.5. KoneGanus u BoaHbI. OnTHKa 6 4 2 2
6. Tema 1.6. KBantoBas pu3uka 1 3J1€MEHTHI 7 3) 2




7. [In¢¢epeHInpoBaHHbIN 3a4eT 1 1
40 29 11 10
Paznen 2. Xumus
1. [Tema 2.1 CtpoeHne opraHuYECKUX 2 2
2. [Tema 2.2 YrieBogopombl. 6 2 4 2
3. [Tema 2.3. Kucnopojcoaepskaiiue COeIMHCHHUS. 6 2 4 1
4. [Tema 2.4. YraeBonsl. 6 4 2 2
5. [Tema 2.5. AzoTcoaepkaiiiue yrieBOAOPOIbI. 6 4 2 1
6. [Tema 2.6 Ilepmommueckuii 3aKOH U 2 2
MEePUOINYECKAS] CHCTEMa XUMHUYECKHUX
pnemeHToB /. . MeHeneeBa B cBeTe yueHUs
0 CTPOCHHH aToMa.
7. [Tema 2.7. CtpoeHue BelIECTBA. 2 2
8. [Tema 2.8. Xumudeckue peaxiuu. 4 2 2 1
9. [Tema 2.9. BemrecTBa U UX CBOWCTBA. 4 4 1
10. [Tema 2.10. Poip XuMuu B KHU3HHU OOILIECTBA. 4 2 2 1
11. Tema 2.11 Pemrenue pacyeTHBIX 3a7ad. 9 9 1
13. | AuddepeHnmpoBaHHbIN 3a4eT 1 1
52 23 30 10
Pa3zgen 3. buoJorust
1. BBexeuue. 1 1
2. [Tema 3.1. KiteTka kak Ononorudueckast cictema.l 5 2 3 2
3. Tema 3.2. Pa3MHOXEHNE U UHIUBUIYAIBHOE 2 2 2
Pa3BUTHE OPTAHU3MOB.
4. Tema 3.3. OCHOBBI T€HETUKH U CEJIEKIINH. 10 6 4 2
5. Tema 3.4. DBOJIOIIMOHHOE YYCHHE. 8 6 2 2
6. [Tema 3.5. OCHOBBI KOJIOTHH. 5 3 2 2
7. [Iu¢¢epeHnrnpoBaHHbI 3a4eT 1 1
32 20 12 10
Bcero o kypcy| 124 72 52 30

IIpoMe:kyTOUHAsE aTTecTAlUA NPoBOAMTCH B hopMme qudPpepeHuUPOBAHHOIO

3adera.




43.02.10. Typuzm
TemaTn4yeckuil NIaH
KonunuectBo
HN:[ HaumMenoBanue pasjena, TEMEbI BCG:(:’I{I/IT.%COB iﬁgﬁgﬁé
Teopusi | 1/p
Paznen 1. ®usuka
8. Tema 1.1 dusuka 1 METOJbI HAYYHOTO 2 2
9. Tema 1.2 Mexanuka 6 3 2 2
10,Tema 1.3 MonexynspHas pusuka 10 8 2 2
113ayet (koHTpOIBHAS paboTa) 1 1
12|Tema 1.4 DnexktponnHaMuKa 8 3) 4 4
13,/Tema 1.5 KBanToBas (pu3uka u 3J€MEHTHI 10 6 4 2
acTpoduzuku
14 KonTponsHas pabota 2 2
39 24 15 10
Pa3zgen 2. Xumus
1. [Tema 2.1 CrpoeHue opraHM4ecKux 2 2
2. [Tema 2.2 YfﬂeBonopo;[LI. 4 4 2 2
3. [Tema 2.3. Kucnopojcoaepskaimue COeTMHCHHUS. 4 4 2 1
4. ([Tema 2.4. YrneBobl. 4 4 2 2
5. [Tema 2.5. A3zoTcoaepskaiiue yrieBOA0POIbI. 2 2 2 1
6. [Tema 2.6 Ilepmommnueckuii 3aKoH U 2 2
MEePUOINYECKAs] CHCTEMa XUMHUYECKHUX
pneMeHTOB /. 1. MenaeneeBa B CBETE YUCHUS
0 CTPOCHHMH aToMa.
7. [Tema 2.7. CtpoeHue BeliecTBa. 2 2
8. [Tema 2.8. XuMmudeckue peaxiuu. 4 2 1
9. [Tema 2.9. BemiecTBa 1 UX CBOMCTBA. 4 2 1
10. [Tema 2.10. Poab xumuu B )KHU3HHU OOIIIECTBA. 4 2 1
11. [Tema 2.11 Pemenue pacueTHbIX 3aja4. 6 2 1
13. | KonTpoarHas padora 4 2
42 30 12 10
Paznean 3. buosiorus
8. BBenenue. 2 2
9. [Tema 3.1. KneTka kak 6nonornyeckas cucrema., 6 4 2 2




10,Tema 3.2. Pa3zMHOXEHUE ¥ HHAUBUIYATHHOE 4 4 2
Pa3BUTHE OPTAaHU3MOB.

11.Tema 3.3. OCHOBBI T€HETHKH U CEJIEKIIUU. 8 6 2 2

12/Tema 3.4. DBONIOIIMOHHOE YUCHHE. 8 6 2 2

13.Tema 3.5. OCHOBBI KOJIOTHH. 6 3 2 2
/nddepeHumpoBaHHbIH 3a4yeT 2 2

34 22 10 10

Bcero no kypcy] 117 86 40 30

IIpomeskyTOYHAsE aTTEeCcTANUA NPOBOAUTCSH B opMme nudpPpepeHuupPOBAHHOIO
3aydera.

2.2.COAEPKAHUE

PA3JIEJI «®U3NUKA»

Tema 1. «®u3uKa U MEeTOAbI HAYYHOI'0 MO3HAHUA» (2 Yaca).

®usuka kak Hayka. HaydHble METOIbI MO3HAHUS OKPYKAIOIIETO MUpPa U UX
OTJIMYHS OT JPYIMX METOHOB IMO3HaHUsS. PoJib 3KCIIEpUMEHTa W TEOPUU B
IpoLecce Io3HaHud Ipupoabl. Hayudnesie runore3pl. Du3nyeckne 3aKOHBI.
®dusnveckue Teopur. OCHOBHBIC dJIEMEHTHI (PU3MUECKON KapTUHBI MUPA.

CTyneHT JomKeH

3Hamb:
YTO U3y4aeT PU3HKA;
3HaYeHue (PU3UKU B UCCIICTOBAHUM OOLIUX 3aKOHOB MTPUPO/IbI;
poib  (GU3MKKM B pPa3BUTUM TEXHUKK U  pa3padOTKE  TEXHOJOTUU
IIPOU3BOACTBEHHBIX ITPOLECCOB;
MOHSTHUS: TUIIOTE3a, 3aKOH, TCOPHUS;
OCHOBHBIE AJIEMEHTHI (PU3UYECKON KapTUHBI MUPA.

Tema 2. «Mexanuka» (8 yacos).

MexaHn4yeckoe IBUKEHUE U €ro BUAbIL. [IpsiMOIMHETHOE PaBHOYCKOPEHHOE
newxkenue. IIpuHuun  oTtHocuTenbHOcTM [amuiies.  3akoHBl  TUHAMHUKH.
BcemupHoe TsaroteHue. 3aKkOHbl COXpPaHEHHS] B MEXaHHKE.
IIposenenue OIILITOB, WJUTIOCTPUPYIOLIUX MPOSIBJICHUE MIpUHIIATIA
OTHOCHUTEJIbHOCTH, 3aKOHOB KJIACCUYECKOM MEXaHWKH, COXPAHECHUS WMIYJIbCa U
MEXaHUYECKOW SHEPTUU.
IIpakTHyeckoe npuMeHeHue (puU3MUYeCKUX 3HAHUN B NMOBCEJIHECBHOM KU3HU
JUI. MCIOJIb30BAHMS TPOCTBIX MEXAHU3MOB, HHCTPYMEHTOB, TPAHCIOPTHBIX
CpPEICTB.

CTyneHT nomKeH

3Hamb:




MEXaHHYECKOE JBUKEHHUE U €T0 BU/IbI;
MPSIMOJIMHEMHOE PABHOYCKOPEHHOE JIBUXKEHUE, €r0 3aKOHBI;
3aKOHBI JUHAMUKHU;
3aKOH BceMupHOro TAroreHus;
3aKOH COXpPAaHEHUS SHEPIUH;
3aKOH COXPAHEHUS UMITYJIbCA.
ymemu:
ONPENEIIATh BUIbl MEXaHUYECKOTO JIBUKECHUS;
MIPUBOJIUTH MPUMEPHI MEXAHUYECKOTO JBUKCHHUS;
MPUBOJIUTh TMPUMEPHI MPAKTUYECKOIO KCIOJIb30BAHMS 3aKOHOB MEXaHHUKU B
MOBCEIHEBHOM >KU3HH, HCIOJIb3YEMBIE B MPOCTBIX MEXAHM3MAaX, TPAHCIIOPTHBIX
CpPEeACTBaxX, UHCTPYMEHTAX U T. II.
JlabopaTopHblie padoThI
1. OnpenesnieHne KECTKOCTU MPYKUHBI.
Camocmoamenvnan paboma:
[Tonp3ysich MOIOJIHUTENBHOM JUTEpPATYypOr U pecypcamu HWHTEpHeT,
MOJITOTOBUTH COOOIIIEHUE HaA CIEAYIOIIUE TEeMbl: «3aKOHbl MEXaHUKU B
MOBCEAHEBHOMN KU3HMW», «3aKOHbI MEXaHUKH B IMPOCTBIX MEXaHU3MaX»,
«3aKOHBI MEXAaHUKH Ha TpaHCIOpTe», «3aKOHblI MEXaHUKU B
npodeCCUOHAILHON AESATEIbHOCTH.

Tema 3. «MoJiekyasipHas ¢pusuka U TepMOAMHAMUKA» (8 YacoB)

BO3HMKHOBEHHE AaTOMUCTUYECKOW THUIIOTE3bl CTPOCHMUS BEIIECTBA U €€
AKCIIEpUMEHTAJIbHBIE J0Ka3aTeNnbCcTBA. AOCONIOTHAs TeMmIeparypa Kak wepa
CpEIHEW KHHETUYECKOW DSHEPIUM TEIUIOBOTO JBWKEHHUS 4YaCTHULl BEIIECTBA.
JlaBiieHne ra3a. YpaBHEHUE COCTOSIHUS MAeanbHOTO raza. CTpoeHue U CBOMCTBA
JKUIKOCTEU U TBEPABIX TEIL.

3aKOHbl TEPMOAMHAMUKHU. TEIUIOBBIE JBHUIaTelId M OXpPaHa OKPYXKaoIIei
cpensl.

IIpoBeaeHue ONBITOB M0 W3YYEHUIO CBOMCTB I'a30B, KUJKOCTEW U TBEPBIX
TeJI, TEIUIOBBIX MPOLIECCOB U arperaTHBIX MPEBPAILICHHUIN BEILIECTBA.

IIpakTHyeckoe NpPUMEHEHHME B IMOBCEJIHEBHOM JKU3HU (U3MUYECKHUX
3HAHUM O CBOMCTBAX ra3oB, XKUJIKOCTEN U TBEPABIX Te; 00 OXpaHe OKpYKarolen
Cpensl.

CTyneHT nomKeH

3Hamo:
@OpMyIUPOBKM OCHOBHBIX ITOJOKEHUA MOJIEKYJISPHO-KUHETUYECKON TEOpUHU
CTPOEHHS BEIIECTBA U IPUMEPHI, ITOATBEPKAAIOIINE €€ OCHOBHBIE TIOJIOKECHUS,
[TonsiTne aGCOMOTHOM TEMIIEpaTypHI;
YpaBHEHHE COCTOSHUS UICATBHOTO rasa;
CtpoeHue 1 CBOMCTBA KUJKOCTENU U TBEPIBIX TEN;
3aKOHBI TEPMOAMHAMUKH;



3HaueHHE, TPUMEHEHUE TEIUIOBBIX JIBUTaTEIE, OXpaHa OKPYKAKOIIEH Cpe/bl.
ymemp:

Onpenenars aOCONIOTHYIO TEMIIEPATYPY, 3Hasd TeMIlepaTypy no mkaine Lenscus;

Ornpenensite o CBOKMCTBAM BEIIECTBA, B KAKOM arperaTHOM COCTOSIHUM OHO

HaXOJIUTCS;

[IpuBOANTH MPUMEPHI BEIIECTBA JJIs JTHOOOr0 arperaTHOro COCTOSIHUS;

[IpuMeHsTh B MPaKTUYECKON KU3HU (PU3NYECKUE 3HAHUS O CTPOCHUH BEILIECTBA.

Camocmoamenvnan paboma:
- [lonp3ysiCh JOTIOJIHUTENBHON JINTEPATYPOU U pecypcamu MHTEPHET,
MOATOTOBUTH COOOIIEHUE Ha CIEAYIONIUE TeMbl: « BpOyHOBCKOE IBUKEHUE U €T0
npuMeHeHus» «Boja. 3HaueHue BoAbl B HAIlIEH KU3HWY, « TenaoBbie ABUTATEH.
OxpaHa OKpy>Karolien cpeab».
- BeInoyiHUTE AOMAaIIHIOK JIA0OPaTOPHYIO pabOTy Ha OJIHY U3 TEM:
«BpIpanuBanie KpucTamuioBy Win « M3mepenue pa3MepoB MOJIEKYID»
- OTBeTUTH Ha BONPOC «BO3MOXKHO JIM CO31aHUE BEUHOIO JIBUTATEIIS U IOYEMY 7>

Tema 4. «daekTpoauHamMuka» (8 yacos).

DJIeMEHTapHBIN 3JIEKTPUYECKUN 3apsil. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsiia. DJEKTPUUECKOE ToJIe. DNEKTPUYECKUH TOK. MarHuTHOE MOJie TOKA.
SBNEeHHE DHIEKTPOMArHUTHONM HWHIYKIUU. B3anMOCBSA3b SIEKTPUUECKOTO H
MAarHUTHOTO MOJIEN. DIIEKTPOMATrHUTHOE TIOJIE.

Paznmuunble BHABI JJEKTPOMArHUTHBIX H3JIYYEHUU W HMX MPAKTUYECKOE
MIPUMEHECHHUE.

IIpoBeaeHue ONBITOB MO HWCCIEAOBAHUIO SBJICHUS SIIEKTPOMATHUTHOMN
WHIYKIINH, JICKTPOMArHUTHBIX BOJIH.

OO0bsicHeHHe YCTpoiicTBA M MNPUHOUNA [JAeMCTBUA TEXHHUYECKUX
00bEKTOB, IMPAKTHYECKOe MNpUMeHeHHe  (U3MYeCKHMX 3HAHMH B
MOBCE/AHEBHOM KU3HU:

IIpU UCTIOJIB30BaHUM MUKpO(DOHA, NTMHAMHKA, TpaHcpopmaTopa, TenedoHa,
MarHuTo(oHa;

U1 6€301acHOr0 OOpAIleHHUS C JIOMAIIHEH 3JEKTPONPOBOAKOM, OBITOBOM
AIEKTPO- U PaIu0aIIapaTypoi.

CTyneHT JomKeH

3Hamb:
3aKOH COXpAaHEHUS JICKTPUUECKOTO 3aps/a;

CBoJCTBa AIEKTPUUYECKOTO TMOJIS;

CBolicTBa MAarHUTHOTO MOJIS;

[TonsiTHE 3JIEKTPOMAarHUTHON MHIYKIUU;

B3anmocCBs3b 3IIEKTPUYECKOTO U MATHUTHOTO TOJIEH;

[IpakTHueckoe MpUMEHEHUE 3aKOHA JIEKTPOMArHUTHONW UHAYKIINH;

Bubl 51€KTpOMAarHUTHBIX U3IIYYEHUN U UX MTPAKTHUYECKOE TPUMEHEHHUE.
ymemb:



Onpenenars 1Mo CBOMCTBAM, KaKoe I0JI€ CO3/1aHo;
[IpakTHyecku NPUMEHATh (PU3UUYECKUE 3HAHUS B IOBCEIHEBHOW JKHU3HU JIA
0€e301acHOro 0OpalIeHusl ¢ TOMAIIHEN AJIEKTPOIIPOBOJKOM, OBITOBON AJIEKTPO- U
paauroanIaparypou.

JlaGopaTopHbie padoThI
1. HaGxnroneHue 1efcTBUSI MArHUTHOTO TOJISt HA IPOBOJJHUK C TOKOM.
2. N3y4yeHue sBICHUS 3JIEKTPOMAarHUTHOW MHIYKLIUU.

Camocmoamenvnas paboma:
- [lonp3ysiCh JOTIOJIHUTENIBHOU JINTEPATYPOU U pecypcamu VHTEpHET,
MOATOTOBUTH COOOILIEHHE Ha Cieayrolue TeMbl: « BoJIHOBBIE CBOMCTBA CBETA.
[Ipumenenue B mpohecCHOHATBEHON AeSTENbHOCTH, «ONTHYECKUE UILTIO3UH.
[IpumeHeHne W03 B MPOoPEeCcCUOHANBHOMN A€ATEIbHOCTI (IS
XYJ0)KHUKOB), « TeXHHKa 3MEKTPOOE30MaCHOCTH B KOJUIEIHKE U IOMay.

Tema 5. «Kosedanusi u BoiHbl. OniTHKA» (6 YacoB)
MexaHnuyeckue 1 3JeKTpOMarHuTHele kojebanus. KonedaTenbHbIN KOHTYP.
MexaHudeckue, 3JIEKTPOMarHUTHbIE W 3BYKOBBIE BOJIHBL. BoOJIHOBBIE
cBOMCTBa cBeTa. PasnuuHble BUABI 3JEKTPOMArHUTHBIX H3JIYYEHUHM U HX
npaktuyeckoe npuMeHeHue. CIEeKTp 3JEKTPOMArHWTHBIX  BOJH. 3aKOHBI
oTpakeHHUs U mpenomsieHus. Wutepdepenuus u nudpakuus BOJIH U CBETA.
KopnyckyispHO-BOJIHOBOH Jyaianu3M CBETA.
JIuzbl. Buasl nunz. M300paxxkenue npeamera B coduparonieit imaze. Gokyc u
(OKyCHOE pacCTOSIHUE.
CTyneHT nomKeH
3HamMb:
XapakTepuCTUKH KOJIeOaHUI: aMIUIUTY/1a, 4acTOTa, IEPUOI;
Kak nmpoucxomst konebanus B koyiebaTeIbHOM KOHTYPE;
3aKOHBI OTPAKEHUS U IIPEIIOMIIEHUS CBETA;
KopnyckyssipHble 1 BOJTHOBBIE CBOMCTBA CBETA;
[TonsiTusa nHTEpdEepeHNU U TUPPaAKIUY;
Bunibl 1MH3, XapaKTEpUCTUKH JIUH3.
ymembo:
[IprMeHATh B MOBCEAHEBHOM KU3HU BOJTHOBBIE CBOMCTBA CBETA;
Crpoutb U300paskeHusl, MOTy4aeMble B COOMPAIOIIMX U PACCEUBAIOIINX JTMH3AX.
Camocmoamenvnasn paboma:
- [loaroroBuTh coobIIEHUE IO TeMe «YeToBeuecKui T1a3 Kak ONTHYecKas
CUCTEMA
- [locTpouts N300paxeHus B INH3AX

Tema 6. «KBaHnTOBasi pu3NKa M 3jIeMeHTHI acTpou3ukmn» (6 4acos)
®dotordpdexr. Doton. IlmaHerapHas Mojenb aroma. SaepHbIe CHUIIBL.
SnepHas oHepretuka. BiMsgHME HOHM3HMPYIOIIEH paavallid Ha  KUBBIE
OpraHU3MBI.



ConneuHas cucrema. 3B€3/1bl U MICTOYHUKH MX SHEPruu. ['anakTuka.
Bceenennas. ['unoressl mpoucxoxaeHus Beenennou. [IpocTpancTBeHHBIE
MaciTadbl HabmonaeMoit Beenennoii.

HaoJ1101eH1e 1 onucanue IBKEHUS HEOSCHBIX TE.

IIpoBeaeHue uccjIeJOBAHUM MPOLIECCOB U3JIYYECHHS U TOTJIOIICHUS CBETA,
apreHus  ¢Goroddpdexkta U yCTPOMCTB, pabOTalOIMMX HA €ro OCHOBE,
PaaMOaKTHBHOTO pacraja.

CTyneHT qomKeH

3Hamb:

[Tonstue siBnenust hoTod¢dexTa u ero 3aKOHbI;

[InmanerapHyr0 MOZIENb aTOMA;

[TonsTre cnekTpa (CIJIONIHBIC, TOJ0CAaThIE, TUHENYATHIC);

Binsinue noHM3upyomen paauaiuy Ha dKUBbIE OPTaHU3MBbIL;

['unioress! mpoucxoxaeHus BeenenHnow;

Ctpoenue COTHEYHON CHUCTEMBI;

UTto Takoe 3Be3/Ibl 1 ICTOYHUKU UX SHEPIUH;

Uro takoe ['anakTuka, €€ COCTaB U pa3MephI;

[IpoctpancTBeHHBIE MacITabbl HaOMOMaeMol BeeneHHOM.
ymembp:

OnuceiBaTh siBiieHHE PoTOIPdeKTa;

OnuceIBaTh MPOLIECCHI U3TYUYEHUS U MOTJIOMICHUS CBETA;

Onpenenarb XapakTEPUCTUKU YaCTHIIBI IO oTorpaduu ee Tpeka

Camocmoamenvhnasn paboma:
- [Tonb3ysACh JONOTHUTEIBHON JIUTEPATYPOU U pecypcamu MHTEpHET,
MOJITOTOBUTH cOOOIIIeHNE Ha cienytomue TeMbl: «IIpumenenne Gororddexra B
Pa3IUYHBIX yCTpoiicTBax», «IIpuMeHeHHe CTIeKTPaTbHOTO aHAIN3a B PA3TUYHBIX
chepax nearenbHOCTH, «Paauanonnas 6€301macHOCThY, «Masble TIaHeTh
CoaneuHoit cucteMbl», «IInaneTsi-I UranTe.
- Harmucatsb acce mo 060# BEIOpaHHOM TeMe, CBA3aHHOM ¢ (PU3UKON aTOMHOTO
s/pa, ee MPUMEHEHUEM, 3HAUCHUEM WJTU TTOCIICACTBUSIMM.

PA3JIEJT «XUMUS»
BBeaenue.
[Ipenmer opranndeckoi xumuu. OpraHUYECKUE BEIIECTBA. DIEKTPOHHOE
CTPOCHME aToMa yriepoja - TMPUYMHA YHUKAIBHOCTH €ro COEAUHEHUM.

BanenTHsle cocTOSIHUS aTOMa yriepoaa.

Tema 2.1. CTpoeHue opraHM4ecKuX coeUHEeHN
Teopuss cTpoeHnst opraHuueckux coenuHeHun A.M. byrtneposa.



3aBUCUMOCTh CBOMCTB BELIECTB OT CTPOCHMS MOJIEKYJI. ['omMoJiorusa u nusoMepus -
OpUYMHBL ~ MHOTooOpasusi  opraHuueckux coequHeHuit. Kmaccudukanums

OPraHUYECKUX  COCAUHCHUM. OCHOBBI ~ HOMEHKJIATYPhl ~ OPTaHHYECKUX
COCTMHCHHUH.

Llocne uzyuenus memvi cmyoeHmvl OOJIHCHBL

3Hamo.

- TIOHSTHS TOMOJIOTUH U U30MEPUH
- TIOJIO)KEHUSI TEOPHU CTPOCHHS OPTAaHHYECKUX COCTMHEHHI -OCHOBHBIC
KJIACCHI OPTaHMYECKUX BEIIECTB
ymemy.
- COCTaBJIATH (POPMYJIIBI H30MEPOB
- COCTaBIATH (HOPMYIIBI TOMOJIOTOB
- Ha3bIBaTh OPraHUYECKHE BEIIECTBA TI0 MEKYHAPOIHON HOMECHKIIATYPE

Camocmosimenvhas paboma cmyO0eHmos:
Cocrapienue GopMys H30MEpPOB MPEIOKESHHBIX BEILIECTB, ONPEICIICHUE
Ha3BaHuii - 1 yac.

Tema 2.2. YrieBoaopoabl

[TpupoiHbIE UICTOYHUMKH YTIEBOJOPOAOB U UX nepepadoTka. [IpupoaHsiii u
HOMYTHBIA HE(PTAHOM ra3bl, UX COCTaB U MCIIOIb30BAaHUE B HAPOJHOM XO3SIHMCTBE.
Hedts, ee coctaB u cBoiicTBa. [IpoayKThl PpakIIMOHHON EPETOHKH HEPTH.

OxpaHa OKpyXarolen cpenpl Mpu HedpTenepepadoTKe U TPAHCIOPTUPOBKE
HeTu. CocoObl CHUKEHUS TOKCUYHOCTH BBIXJIOMHBIX Ta30B aBTOMOOMIIEH.

[IpenenpHbIE YTIEBOAOPOIBI, UX COCTAB, XUMUYECKOE cTpoeHune. N3omepus

yriepoaHoro ckenera. HomeHknatypa ankaHoB. XHWMHUYECKHME CBOMCTBA
TOpPEHHE, 3aMEIICHHE, TEPMHUUYECKOE TaJOTEHUPOBAHUE, JAECTHAPUPOBAHME,
TEPMUYECKOE pa3oKEeHHE. IIpakTnueckoe 3HAYEHUE IPENEIbHBIX
YTIIEBOJIOPOIOB.
HemnpenenbHple yriieBOIOpOAbl pPSAAOB JSTWIEHA M aueTwieHa. M3omepus
VIJIEPOJHOTO CKEJIETa W MECTOMOJIOKEHHS JIBOMHOW UM TPOMHOM CBSI3H.
HomeHnknartypa ajikeHOB U aIKWHOB. XMMHUUYECKHUE CBOMCTBA AJIKEHOB U AJIKUHOB.
IIpuMeHeHre STUJIEHOBBIX W ALETUJICHOBBIX YIJIEBOJOPOAOB B OPraHUYECKOM
CUHTE3E.

ApoMaTHyYecKue yIIIEeBOAOPOAbL. XUMHUYECKOE CTPOCHHE MOJEKYJIBI.
Xumudeckue cBoiicTBa 6eH3oma. 'omonoru 6enzona. [lomyyeHue u npuMeHeHre
O0eH3ona 1 ero roMosioroB. [loHsTHE O ATOXMMHKATaX M MX HMCIOJIb30BAaHUU B
CEJIbCKOM XO3SIUCTBE C COONMIOAEHUEM TPeOOBaHU OXpaHbl MPUpPosl. CpaBHEHHE
CTPOEGHHMS M  CBOMCTB  TMpEACNbHBIX, OTUJICHOBBIX, AalETUJICHOBBIX U
apOMaTUYECKHUX YIIIEBOJAOPOAOB. B3auUMOCBS3b TOMOJIOTHYECKUX PSAIOB.

JlemoHcTpanus oopazoBaHue HEPTIHON TUIEHKH HAa TOBEPXHOCTU BOJBI.

IIpakTuyeckass padora Nel. OGHapyXeHUE BObI, CaXH, YTJICKUCIOTO



raza B npoaykrax ropenusi cBeuu.llomydyenne ostunena. OOecrBeunBaHue
stuneHoM KMIIO,. T'operune stunena. O3HakoMieHHE ¢ oOpasiaMu dTUJICHA |
MOJIMATHUIIEHA - 2 Yaca.

Tlocne uzyyenusi memvl cmyoenmol QOJIIHCHbL
3HAM®b'
- OCHOBHBIC KJIaCChI YIIICBOJOPOOB, X CTPOCHHUE, CBOMCTBA, MPUMCHEHHUE
- OCHOBHBIC 00JIACTH MPUMEHEHUS YTJICBOIOPOJIOB
ymemn:
- COCTaBJIITH CTPYKTYPHBIE (POPMYJIBI YTICBOIOPOIOB
- COCTaBJISTh YPAaBHEHHSI XUMHUYCCKUX PEaKIIUi
- Ha3bIBATh BEIMIECTBA MO (opMyIam
- pa3nMyaTth OCHOBHBIE KJIACCHI YTIIEBOJIOPOIOB
Camocmosmenvras paboma cmyoeHmos:
[TonroroBka pedeparon no Teme «IIpakTudeckoe 3HaYCHHE Pa3IMYHBIX KJIACCOB
yTJIEBOIOPOIOBY

Tema 2.3. KucJjiopoacoaep:xaiiyie opranndeckue coemHeHus.

CnupTel, UX cTpoeHHe, (YHKIHOHAJIbHAS rpymmna. ['oMoJorudeckuil psia
IIPENEIbHBIX OJHOATOMHBIX CIHUPTOB. M30Mepus yriepoaHOro Cckeilera u
MECTONOJIOKEHHUS]  (PyHKUMOHANbHOW  rpymnmbl. HoMmeHknarypa  CHOUpPTOB.
XHAMHUYECKHE CBOMCTBA cUPTOB. [IprmeHeHne cnupToB. SIMOBUTOCTH CIIUPTOB,
ryouTenbHOE JEHCTBUE Ha OPTaHU3M YEJIOBEKa.

['muueprH - MHOrOaTOMHBIN CIUPT. ETO CTpOECHUE U ITPUMEHEHHUE.

®denon, ero crpoeHue, ¢uznyeckue cpoiicTBa. OxpaHa OKpyKarolen
Cpebl OT MPOMBIIIJIEHHBIX OTX0JI0B, COIEpXKAIIUX (DEeHOI.

Anpneruapl. CtpoeHue, (yHKUUMOHAJIbHAs TIpymna, QU3MYECKUe U
XUMHYECKUE CBOMCTBA, IPUMEHEHHUE.

Kap6onoBsie kuciotel. CTpoeHue, GyHKIMOHAIBHAS TpyMNa, GU3NIECKHe
U XUMHUYECKHE CBOMCTBA. [IpumeHeHue kucior. MbUia, Kak COJM BBICIIMX
KapOOHOBBIX KUCJIOT.

Crnosxublie a3¢upsl. Kupsl. Ux ctpoenue. 'maponus. ['uapupoBanue ;Kupos.

['enetnueckas CBSI3b YrieBOAOPOJOB, CIUPTOB, AJIbJIETHAOB, KAPOOHOBBIX
KHCJIOT.

JleMoHCTpalyss XMMAYECKUX CBOMCTB CIIUPTOB

JleMOHCTpalus XuMUYECKUX CBOMCTB (heHona

JleMOHCTpanus OKHCIEHUS allbAEru10B ruapokcuiom meau(Il)
JleMOHCTpanus XUMAYECKUX CBONUCTB KapOOHOBBIX KHUCIIOT
JleMOHcTpanus noJly4eHue Mbljia

IpakTnueckas padoraNe2. KauecTBeHHbIE peaKIIMK HAa KUCIOPOACOAEpKaIIe
COEJIMHEHUS



Llocne uzyuenus memvi cmyoeHmvl OOJIHCHBL
3HAMBb:

- OCHOBHBIE KJIACCHI KHCJIOPOJACOACPKAIINX OPraHUUECKUX COCTMHEHUM -
(GyHKIIMOHATBHBIC TPYIIIBI KUCIOPOACOASPIKAIIMX OPTaHUIECKUX
COEeIMHEHUN

- CBOMCTBA KHCJIOPOJICOEPKAIIUX OPraHUYECKUX BEIIECTB -00JIaCTH
MIPUMEHEHUS KUCIIOPOACOIEPKAIIUX OPTAHUYECKUX BEIIECTB

ymemy:

- ONpPEIEIATh KJIACCHI KUCIOPOACOAEPKAIINX OPraHUIECKUX BEIIECTB -
MPOBOJIUTH KAUECTBEHHBIE PEAKIIMU Ha KUCIOPOICOACPIKAIINEC
OpTraHUYECKHUE BEIIECTBA

- Ha3bIBaTh BelIecTBa M0 Ghopmyiam

- MPOBOJUTH OMBITHI MO MOJIYYCHUIO U U3YUYECHUIO CBOKMCTB BEIIECTB

CamocmosamenvHas paboma cmyoeHmos:

[ToaroToBka pedepaToB 10 TEMaM:

«HeraTuBHOE BIMSIHUE AJIKOTOJISI HA OPraHU3M 4elIoBeKay, «MI3roToBieHUE MbLIa
B IOMAlIHUX YCIOBUSIX», « CHHTETUYECKHE MOIOIIHE CPECTBA»

Tema 2.4. YriieBoabl

['nroko03a Kak BaKHEWIIHWWA MPEACTAaBUTENb MOHOcaxapuaoB. CrpoeHue
rmoko3bl. Haxoxnaenwe B mpuponme. PuU3MUECKHE W XUMHUYECKHE CBOMCTBA.
[Tpumenenue rioko3bl. Caxaposa - NpeACTaBUTENb TUCaXapuao0B.

Kpaxman w uemmono3a - mpeacraBuTeNnd mnojucaxapuaoB. CTpoeHue,
HaxOoXJeHUEe B Mpupoje, PU3MUYEeCKUe MU XUMHYeCKue cBoiicTBa. [IpumeHeHue
MTOJIMCAaXapHIOB.

JleMOHCTpanusi B3auMOIEMCTBUS TITIOKO3bI ¢ OKCcHUIoM meau 1.
JleMoHCTpanuspeakify rIoKo3bl ¢ OKCUIIOM cepedpa.
JleMOHCTpanus B3aMMOIEUCTBUS CaXapo3bl C THAPOKCUIOM KaJbLIHS.
JleMOHCTpalnus B3aMMOIEUCTBUS KpaxMalia C HOJIOM.

JleMOHCTpauus TUAPOJIN3 Kpaxmasa.

IIpakTnueckast padora Ne3. KauecTBeHHbIE peaKIMU HAa KpaxXMall U LEJUTI0JI03Y
Ilocne usyuenus memol cmyoeHmol OOIHCHbL
3Hamo:
- CTpOEHHUE MOJIEKYJI YIIeBOAOB -CBOMCTBA YTJIEBOIOB;
- -o0macTu MpUMEHEHUs YTIEBOIOB,;
ymemsn.
- COCTaBJISITh CTPYKTYPHYIO (DOPMYITy TITFOKO3HI,
- XapaKTepHU30BaTh XUMUUYECKHE CBOMCTBA yTJIEBO/IOB;
- TPOBOJUTH KAUECTBEHHBIE PEAKIIMU Ha TJIFOKO3Y U KpaxmaJl.

Camocmosmenvras paboma cmyo0eHmoas:



[ToaroToBka pedepaton mo teme «lIpakTudeckoe 3HAYCHUE YTIICBOIOBY

Tema 2.5. A3oTconep:kaime oprannyeckue BemecTBa

Crpoennie aMuHoB. AMuHorpymnma. CBolictBa aMuHOB. AHWINH. CTpOoeHue
AMUHOKHUCIIOT, WX (pu3nyeckue CcBOWCTBA. AM(POTEPHOCTh aMHUHOKHUCIIOT. benkn
Kak nosuMepsl. CBOMCTBa OENTKOB: THAPOININ3, JACHATYpaIUs, LIBETHBIC PEAKIIHH.
VYcrnexu B U3y4eHUH CTPOSHUS U CUHTE3a Oelka.

OO1mMe MOHSATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COEIWHEHUN: MOHOMED,
NOJIUMEDP, CTPYKTYPHOE 3BEHO, CpEIHsAs MOJIEKyJsipHas Macca. [lmactMaccsl,
kayuyk. [loHaTne 00 MCKYCCTBEHHBIX BOJIOKHaX Ha IMpPUMEpE aleTaTHOro
BOJIOKHA.

JleMoHcTpanus OKpacka TKaHW aHWJIMHOBBIM KPACUTEIIEM.
JIeMOHCTpanusIropeHue miacTMacc.

JleMOHCTpanus LBETHBIE PEAKIIMH Ha OEJOK.
JleMoHCTpanus pacTBOPEHHUE U OCAXKICHHUE OEIKOB.
JleMoHCTpanus JeHaTypanus OEIKoB.

IpakTnuyeckas padora Ne 4. KauecTBEeHHbBIE peaKIMM HA OPTaHUYECKUE
BEILECTBA. Y CTAHOBJICHUE IIPUHAJJICKHOCTH BEILIECTBA K ONPEACIICHHOMY KJIaccy.
CBoiicTBa m1acTMacc 1 BOJIOKOH

Tlocne uzyuenus memvi cmyoeHmvl OOJIHCHDBL
3HAMBb:

- CTPOEHHE U CBOMCTBA a30TCOACPIKAIIUX COCIUHCHUN;

- 00JIacTH MPUMEHEHHUS a30TCOICPKAIUX OPTaHUUYECKUX COCTUHEHUMH;
ymems:

- COCTaBIIATH (POPMYJIBI aMUHOKHUCIIOT, Ha3bIBATh UX 110 MEKIyHAPOIHON

HOMEHKJIATYpE;

- TPOBOJAUTH KAUECTBEHHBIE PEAKIIMKU Ha OCJIOK.
Camocmosmenvras paboma cmyo0eHmoas:
ITogroroBka pedepatoB 1o Teme «belok - yHHKaabHOE OpraHUYeCKoe
COCJIMHCHUEY

Tema 2.6. Ilepuoauyeckunii 3aKOH ¥ NMePUOAUYECKAS CHCTEeMa XMMHU4YECKHX
3jemenToB /I.U. MeHaesieeBa B cBeTe Y4YEHHUsI 0 CTPOCHUM aTOMA.

[lepuonnueckuii 3ak0H U nepuoanydeckas cucremMa. CoctaB aTOMHBIX SIIED.
N3otonel. Xumudeckuid sneMeHT. CTpoeHUE SJICKTPOHHBIX 000J0YEK aTOMOB
AJIEMEHTOB NEPBBIX YETHIpEX IepuoAoB. llepmoamyeckoe M3MEHEHHWE CBOMCTB
XUMHAYECKUX  DJIEMEHTOB, IMPOCTBIX BEUIECTB, COCIAUHEHUM  BJIEMEHTOB.
XapakTepuCcTUKa DJJIEMEHTA W €ro COCIWHEHUN Ha OCHOBE IIOJOKEHUS B
NEPUOJANYECKON CUCTEME U CTPOEHHUS aTOMA.

Ilocne usyuenuss memol cmyoeHmol OONHCHbL



3HAMb:
- (QopMyTUPOBKY NEPUOANUECKOTO 3aKOHA;
- (u3nyecKuil CMbBICI MOPSIKOBOIO HOMEpA IEMEHTA;
- 3aKOHOMEPHOCTH M3MEHEHMS CBOWCTB 3JIEMEHTOB B IIEPHOJAX U TJIABHBIX
MOATpyIIIAX;
- DJIEMEHTApHBIE YaCTHULIBI aTOMA,;
ymemnw.:
- XapaKTepu30BaThb XUMHUYECKHUM JIEMEHT II0 €r0 IOJIO0KEHUIO B
IIEPUOANYECKON CUCTEME.

Tewma 2.7. CTpoeHue BemecTBa

Xumuyeckasi CBsI3b: MOHHAs, KOBAJEHTHAs, METAJUIMUECKasi, BOJOPOIHAS.
Kpucrannuueckue pemeTku: aToOMHasi, MOJIEKYJIIpHasi, MOHHAs, METaJUTMYeCKasl.
JlucriepcHbIE CUCTEMBI: PaCTBOPHI, CYCIIEH3UH, AIMYJIbCUH, TETU, 30J1H.

Tlocne uzyuenus memuvl cmyoenmsl O0AHCHbL 3HAMD:
- OCHOBHBIE TUIIBI XMMUYECKOU CBS3H,
ymemnw.:
- OOBACHATH MEXaHM3MbI 00pPA30BaHUs KOBAJEHTHOUW, HOHHOM, BOJOPOJAHOM
METAJUINYECKOHN CBSI3EH,
- OmpeneisaTh no GopMyJie BEIIeCTBa TUIl XUMUYECKOM CBSI3H.

Camocmosimenvuas paboma cmyoenmos
CocTraBiieHnE MEXaHU3MOB 00pa30BaHUs CBA3EH.

Tema 2.8. Xumuveckue peakiuu.

Knaccudukanusa xumudeckux peakuuid. CKOpOCTh XUMUYECKUX PEAKIIMIA.
Ycnosus, BIIMSIFOIIINE Ha CKOpOCTb XUMHYECKHUX peaKLHil.
OO0paTUMOCTEXMMHMUECKUX peakiuid. XumMuueckoe paBHoBecue. CrocoObl
CMEIIEHUS] XUMUYECKOTI'O PABHOBECHS.

DnekTponuThyeckas aucconumauus. Jlucconmumanus coieid, KUCIOT U
ocHoBanuil. Kuciaornocts pactBopoB. [lonsitue o pH. YcnoBus HeoOpatumoctu
peaKuuil B BOJAHBIX pacTBOpax.

['maponns.

JleMOHCTpanus ONbITOB, UJUTIOCTPUPYIOLIAX CKOPOCTh XUMHUYECKUX PEAKIIUN
JleMOHCTpauust ONBITOB 10 TUAPOJIU3Y COJIEN
Ilocne usyuenuss memol cmyoeHmol OOIHCHbL
3HamMb:
- OCHOBHBIE TUIIbI XUMUYECKUX PEAKIUN;
- -nonsatue pH;
ymemy:
- 3aIUChIBATh YPABHECHUS XUMUYECKUX PEAKIIUN U ONPEIEIISITh UX THII,
- 3aIlUChIBATh YPABHEHMS JUCCOLIMAIINH;



- 3aIUChIBATh YPAaBHEHUS I'MAPOIIN3A,;
- IPOBOJAUTH OMBITHI IO TUAPOIU3Y COJIEH.

Tema 2.9. BenrecTBa U UX CBOICTBA.

[TonoxeHne MeTamIoB B Mepuoandeckor cucteme. CTpoeHHe aToMOB
MetaiioB. OOmias xapakTepucTuka metaioB. CBolcTBa MeTaioB. UepHble U
uBeTHeie MeTayibl. CrutaBel MeTtayioB. OXpaHa OKpyKarolel cpeasbl OT
3arpsA3HEHUS] TSOKEIBIMU METajulaMU. OJEKTPOXUMUUYECKUN Pl HAMPSIKESHUM.
OnekTposin3. XuMuyeckasi u 3JIeKTpoOXUMHUYecKkass Kopposusi. OKCUAbl METAILIOB.
OcHoBaHus.

[lonoxxenne  HeMeTa)UIOB B  mepuoadueckol  cucreme.  OOmas
XapakTepUCTHKAa HEMETAIIOB. SBieHue ammoTponuu. OKCUIBI HEMETaJUIOB.
Kucnotel. OxpaHaokpy»Kawolien cpelibl OT 3arpsA3HEHUM COEIMHEHUSIMU a30Ta,
Cephl, Yyriepoja, rajJoreHoB.

BiusitHue XuMHYECKHX BEIIECTB HMCIOJIB3YEMbIX B IPoQecCHOHAbHON
JESITEILHOCTH XYI0KHUKA Ha OPTaHU3M 4Y€JIOBEKa.

['eHeTnyeckas CBsI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COCIMHEHMUIA.
JlemoHCTpanus B3aMMOJICHCTBUSI METAJIJIOB C BOJIOM.

JleMOHCTpalusi XUMHYECKUX CBOMCTB METAJLJIOB.

JleMOHCTpalust XUMHYECKUX CBOMCTB HEMETAJIOB
JIeMOHCTpanusi XUMHYECKUX CBOMCTB KUCIOT

JleMOHCTpanust XUMAYECKUX CBOMCTB OCHOBAHUM
JleMOHCTpanus XuMAYECKUX CBOMCTB aM(OTEPHBIX COETMHEHHM.

Ilocne uszyuenus memol cmyoenmol OONHCHbL
3HaMb.!
- TOJIOKEHHE METAJVIOB U HEMETAJUUIOB B IEPUOJANYECKON CUCTEME,
U3MEHEHHE UX CBOMCTB B IEPUOJAX U TPyIIIaXx;
- -HaxXOXKJEHHE METAJUIOB U HEMETAJIOB B IPUPOJE;
- OCHOBHBIE HAINPABJICHUS TPUMEHEHHSI HEMETAJUIOB, METAJIOB U UX
CILJIaBOB;
ymemn:
- XapakTepu30BaTh CBOWCTBA METAJIJIOB U HEMETAILIOB;
- OOBSICHSTH SIBJICHUE KOPPO3UHU.

CamocmosamenvHas paboma cmyoeumoag:1Ipe3ertanus Ha Temy " XuMudeckoe
3arps3HEHUE OKpYyXkaroleit cpeabl”

Tema 2.10.Posib XuMuM B KU3HH 001€CTBA
XuUMHST ¥ TPOU3BOJCTBO. XUMHS M MNPOo(dhEeCCHOHATBHOM NeATebHOCTH
XyIOKHUKA. XUMUS U DKOJIOTHs. XUMUS U [IOBCEIHEBHAS KU3Hb YEIIOBEKA.



Tocne uzyuenus memwvl cmyoenmsi 00NHCHbI
3Hamb.
- 00JaCTH MPAKTUIECKOTO MPUMEHECHHSI XUMUYECKUX BEIIECTB;
- BO3JICHICTBHE XMMHUYECKUX BEIIECTB HA OKPYKAIOIIYIO CPEIY;
- CIOCOOBI 3aIIUTHI OKPYXKAIOIICH CPEeIbl OT 3arpsS3HCHHA;
ymemy:
- Tpemarath CIocoObI 3alUThHI OKPYKAIOIICH CPe/bl OT 3arpsI3HCHHUIA;
- OKa3bIBaTh MEPBYI0 MEAWIIMHCKYIO MTOMOIIb IMMOCTPAIABIINM OT HEYMEIIOTO
oOpallleHHUsI C BEIIECTBAMM.

Camocmosamenvras paboma cmyo0eHmos:

[ToaroroBka pedeparoB nMo TemMam: «XUMHUSI U CEIBCKOE XO3SIUCTBOY», «XUMUS U
MEIUIINHA», «XHUMHSI W  TUIEBas  OPOMBIIUICHHOCTH», «XHUMHUS U
MIPOU3BOJICTBO», « XUMHS B OBITY», «JlOMallIHsIs anTeukay

Tema 2.11.Pemienue pacyeTHbIX 32124

Pemenne 3aad mo TepMOXMMHUYECKHM ypaBHECHHSAM. Perenue 3amad Ha
npuMecH. Perenue 3aga4 Ha BBIXOJ MPOJYKTAa PEaKIUU. BhIUHMCICHHE MacChl,
o0beMa, KOJIMYECTBA BEIIECTBA OJHOTO M3 BEIIECTB IO YPAaBHEHHUIO PEAKIIHU.
Pacder koHIIeHTpaluu pacTBopa.

Ilocne uzyuenus memvl cmyoenmvl 00HCHb
3HaMb:
- TIOHATHS: MAacCOBasl 10JIs, MOJIb, OTHOCUTENIbHAS MOJIEKYJISIpPHAs Macca,
MOJISIpHasi Macca, MOJISIPHBIN 00beM;
YMETh:
- pemars pacyeTHBIE 3aJa4H.
IIpakTnueckast padora NeS. Pemienne sxcriepuMeHTaIbHbIX 3a4a4 110
PacIO3HaBaHHUIO HEOPTAHUYECKHUX BelIeCTB. [lomyyeHne ra3oB 1 ONbITHI C HUMH —
2 4aca.
Camocmosmenvras paboma cmyoeHmos:
Pemenne 3amau

PA3JIEJI «bBUOJIOT US»

BBenenue

buosorus xak Hayka, METOAbl HCCIECIOBAaHMS, CBSA3M C IPYTMMH HayKaMH, €€
NOCTHKECHUSA. YPOBHM OpraHu3allMd JKUBOW IPUPOABL: OpPraHU3MEHHBIN,
MONYJISIIUOHHO-BUIOBOM, OMOTEOIIEHOTUYECKUM, OMOC(EepHBIA.

Tema 3.1. KiteTka Kak OMoJIOrHuecKasi CHcTeMa



Hutonornss - w©Hayka o kierke. M. Ilnernen wu T.IlIBann -
OCHOBOITOJIOXKHUKH KJIIETOYHOU TEOPHH, €€ OCHOBHBIE MTOJOKEHUS.

Knetka - cTpykTypHas u (yHKIMOHAIbHAs enuHuIa kuBoro. CTpoeHue u
(GYHKIIUYA OPraHOUIOB KJIETKH. MeTOo bl M3YUYCHHS CTPOCHUS U QYHKIIUNA KIICTKH.
ConepxaHne XMMHYECKUX 3JIEMEHTOB B KileTKe. Boga u Jip. HeopraHumyeckue
BEILIECTBA, UX POJIb B )KU3HEACATEIbHOCTU KIIETKH.

B3aumMocBsa3p cTpoeHuss ¥ GyHKUUNA O€JIKOB, HYKJIECHHOBBIX KHCIOT,
yraeBoaoB, munuaoB, AT®, neoprannyeckux BemecTB. CXOACTBO XUMUYECKOTO
CoCTaBa KIIETOK pa3HBIX OPraHU3MOB KakK JO0Ka3aTeIbCTBO HUX POJICTBA.
@depMeHTBl, UX POJIb B PEryjsiliud MPOIECCOB KU3HEAeITeNbHOCTH. OO0MeH
BELIECTB M TMPEBpPAIllCHUE JHEPIrUM — OCHOBA KU3HEIEATEIBHOCTH KIIETKH.
DOHepreTudeckuii U miactuueckuit  oomen. Pomp AT® B mporuecce
AHEpreTnyeckoro oomeHa. OCOOEHHOCTH IJIACTUYECKOr0 OOMEHA BEIIECTB Y
pactenuii - Qgorocunre3. Ponp xyopoduiia B MOTJIONIEHUH HHEPIUU CBETA B
npoiiecce 00pa3oBaHUsl OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.

buocuntes OenkoB. I'en u ero posnb B 6uocunteze. Kox JIHK. Peakiuu
MaTpU4YHOrO0  CHHTE3a.  B3auMOCBS3b  MNPOLECCOB  IUIACTHYECKOTO  H
SHEPreTUYECKOro 0OMeHa.

Bupycet - nmokierouHbie  (OpMBI  KU3HM, WX  CTPOCHHE U
KU3HEIEATEIIBHOCTD.

Camocmosmenvras paboma.

[TonroroBka pedepara no teme «Bupycoi»;

CocraBieHne cxeMbl OTOCHHTE3A.

Tema 3.2. Pa3MHOXKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

JleneHne KIETKH - OCHOBA PAa3MHOXEHUS W WUHAWBHUAYAIBHOTO Pa3BUTHSL.
XpOMOCOMBI, WX TaIJIOWJAHBIA W JIHUIUIOWIHBIA HAOOp, MOCTOSHCTBO YHCIA U
bopMBL.

[TonoBoe u Gecrosioe pa3MHOXKEHHE OopraHnu3MoB. I1ooBbIe KIeTKH, (a3bl
neyneHud KieTtku. JKW3HeHHBIH MK KIeTKA. Menos. Pa3sButue SUNEKIETOK U
cepmarozonsioB. OruiogoTBopeHue, ero GopMbl W 3HadeHue. Meio3 u
OIJIOJIOTBOPEHME — OCHOBA BHJIOBOTO IIOCTOSAHCTBA YHCIAa XPOMOCOM.
OHTOreHe3 W TMpHUCYIIHME €My 3akoHOMepHOocTH. Cnenuanu3anusi KIETOK,
oOpa3oBaHHE TKaHEH, OpPraHOB B IIPOIECCE OHTOreHe3a OPTraHU3MOB.
DOMOpHOHAIIBHOE W TOCTAIMOPHOHAIIBHOE pa3BUTHE OpraHu3MoOB. BpemnHoe
BIIMSTHUE AJIKOTOJISI, HHKOTMHA U HAPKOTHUKOB HA pa3BUTUE OPraHU3Ma YEJIOBEKA.
CamocmosimenvHas paboma:

CocrapieHue CpaBHUTEIBHOM TaOIUIIBI 110 TeMaM: «Meito3» u «MuTo3».
CocTraBiieHHe cXeMbl OHTOI'€HE3a.



Tema 3.3. OCHOBBI F€HETHKH M CEJEKIIUU

['eHeTHKa - Hayka O HACJIEICTBEHHOCTH U WU3MEHUYMBOCTH OPraHU3MOB, €€
OCHOBHBIE METOJbl. ['e€HeTHYeckass TEPMHUHOJIOTUSI M CHUMBOJIMKA. 3aKOHBI
HACJIEJICTBEHHOCTH, YycTraHoBieHHble [.Mengenem wu  T.Mopranom, wux
IUTOJIOTUYECKHUE OCHOBBI. JIOMUHAHTHBIE M PELUECCUBHBIC IpU3HAKU. [eH.
I'enetnyeckuii kox. AmnenpHble TeHBl. DeHOTHMIT M TeHOTUI. ['oMo3urora u
rerepo3urota. [I[poMexyTOUHBIM XapaKTep HACJIEIOBaHUS. 3aKOH pacIICIICHUs
npu3HakoB. CTaTHUCTUYECKUM XapakTep sBIeHUHN pacuiersieHusa. CLemieHHOoe
HacnenoBanne. Hapymenuss cuemienus. ['enetmka mnosa. HacnenoBanue,
CLUEIUIEHHOE ¢ TnosioM. B3auMmopaencTBue TE€HOB. XPOMOCOMHAS —TEOpHUA
HACJICICTBEHHOCTU. ['eHeThKa 4yenoBeKka. ['eHeTHMYeCcKHe KapThl.  3HAYCHUE
TEHETUKHU JUIi MEIUWLMHBI U 3]IpaBOOXpaHEeHUsA. BpenHoe BIMsSHHE HUKOTHHA,
aJKOroJsi, HApKOTMKOB Ha HACJIEACTBEHHOCTh. PoOJib TeHOTHNAa MW YCJIOBUU
BHEIIHEW cpeibl B (POPMUPOBAHUH (PEHOTHUIIA.

Mopaudukanronnas HACJIEACTBEHHOCTb. Hopwma pEaKInH.
HacnencrBenHnas U3MEeHUHUBOCTh, €€ BUbl. MyTanuu, MyTareHbl. Mepbl 3aiiuThl
cpedbl OT 3arpsi3HEHUs MyTareéHamH, MpeaynpexiacHue (opMUpOBaHUS Y
yYamuxcsi BpeIHbIX MpuBbIYeK. [IpodunakTika HacaeACTBEHHBIX 3a00JICBaHUN Y
YeJI0BEKa.

Cenexkuusi, €€ 3amaud. MeToabl BBIBEACHUS HOBBIX COPTOB PACTCHUN H
MOPOJI; KUBOTHBIX, MX TEHETHUUYECKHE OCHOBBI. UMCThIE JMHUHU, TETEPO3UC,
MTOJUIUIONINSI, JIKCIIEpUMEHTANbHbIN MyTareHe3. Yuenue H. W. BasumiioBa o
LIEHTpax TMPOUCXOXKJCHUS KYJbTYPHBIX PACTECHUM, OTKPHITUE UM 3aKOHA,
TOMOJIOTHYECKHUX PSIOB B HACJIEACTBEHHON N3MEHYMBOCTH.

buoTrexHonorus, TEHHas MW KIETOYHAS WHXXCHEPHUsA, KIOHUPOBAHUE
3HaueHHUE OHOTEXHOJIOTHMH JUIS Pa3BUTHS CEJICKIIUHM, HAPOIHOTO XO3SMCTBAa,
OXPaHbI MPUPO/IBI.

IIpakmuueckas paboma Nel.

Pemenne reneTnueckux 3aaad.

lpaxmuueckas paboma No2.

N3yuenune

M3MEHYMBOCTH PACTEHUI U )KUBOTHBIX, IOCTPOCHUE BAPUALIMOHHOTO Psiia U
KPUBOM.

Camocmosmenvras paboma:

ITonroroBka pedepara no teme: «Hacnencrennsie 3ab6oneBanus» Tema 3.4.
JBOJIOLIMOHHOE YYeHHE



OcHOBHBIE TOJIOKEHUS Teopun d3Bomrounu Y.JlapBuHa. 3HaueHue
ABOJIIOLIMM JIJIsi pa3BUTHUSl €CTECTBO3HaHUsA. Buju, ero xpurtepuu. PazHooOpaszue
BHJIOB PACTEHHI U )KUBOTHBIX.

[Tomymsiumst - CTPYKTypHas €AMHMLIA BUAAQ W JJIEMEHTapHas €IUHMIA
HBOJIIOLIHH.

JIBMKyIIME CHUJIbI HBOJIIOLIMU: HACJIEICTBEHHOCTb, U3MEHYMBOCTh, OOpPHOA
32 CYLIECTBOBAHME, €CTECTBEHHBIM OTOOp. TBOpUeckas pojib €CTECTBEHHOTO
oTOopa B 00pa30BaHUM HOBBIX BUAOB U MPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie
oburanua. @opmbl ecTecCTBEHHOro ortOopa. CHHTETHUYECKash TEOpHUs SBOJIIOLHUU.

Bo3nukHOBeHHE MIPUCTIOCOOJICHHA. OTHOCUTENBHBIN XapaxkTep
MPUCTIOCOOICHHOCTH.
MUuKpO3BOIIOIHS. Bunoo6pa3oBanue. Pesyinbrarsl 3BOJIIOLINH,

IPUCTIOCOOJICHHOCTh OPraHU3MOB, MHOTO00pa3ue BUIOB.

JlokazaTenbCcTBa 3BOJIOLMN OPTraHUYECKOrOo Mupa. [ 1aBHbIE HampaBICHUA
ABOJIIOLIMH, apoMopdo3, HAMOAJANTALUs, JETCHEepalusi, HX COOTHOIICHHUE.
buonoruyeckuit mporpecc u perpecc. Bo3HUKHOBEHHE U Pa3BUTHUE KU3HU Ha
3emne. Kpartkas wucropust pa3Butud opraHudeckoro wmupa. (OCHOBHBbIE
apoMop(o3bl B IBOTIOLIUA OPraHUYECKOTO MUpAa.

Y. TapBUH O MIPOUCXOKICHUH YEJIOBEKA OT KUBOTHBIX. D.DHTENBC O PONH
TpyJa B MpEBpallCHUH IPEBHUX O00€3bsSH B YEJIOBEKA. DBOJIIOIUS YEJIOBEKA.
JIBWKyIIMe CHJIBI aHTPOIIOT€HE3a: COIUaibHbie M OHoJoTHUYecKue (HaKTOPHI.
JlpeBHelIne, IpEBHUE W HUCKOMAeMble JIIOAW. YenoBeUecKHue pachl, UX
MIPOUCXOXKJICHUE U €UHCTBO.

IIpakmuueckas paboma Ne 3.

N3ydenune MopdoIOrH4ecKoro KpuTepus BUAa Ha )KUBBIX PACTCHUSIX WIIN
repOapHbIX MaTeprasiax. BeIsiBJIeHHE N3MEHUYNBOCTH OpraHU3MOB. 3ydueHue
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHus

CamocmosmenvHas paboma:

IToaroroBka pedepara mo remam "lIponcxoxxaenue xu3au Ha 3emute”, "Pa3Burne
OpraHu4ecKoro mMupa Ha 3emie"

Tema 3.5. OCHOBBI IKOJIOTHH

[IpeameT u 3amayM PKOJOTHH. IKOJOTUYECKHE (PAKTOPHI: aOMOTHYECKUE,
OMOTUYECKHE, AHTPOIOTCHHBIC, WX KOMIUIEKCHOE BO3JCHCTBHME HA OPTaHHU3M.
®otonepuoauzM. Cpeasl KU3HU. DKoJornyeckas Huma. Bua u nomynsauus, ux
DKOJIOTHYECKas XapaKTEPUCTHKA. JKOCHUCTEeMa, €€ CTpykrypa. PasnooOpaszue
skocucteM. Coznanune B.H. CykaueBbiM yueHus o 6uoreorenose. Paznoobpasue
NONyJsiuMi B 3Kocucteme. lIuileBble W TEPPUTOPUATIBHBIE CBSI3M  MEXKIY



MOMYJISIIASIMA  pa3HBIX BHJOB OCHOBAa IEJIIOCTHOCTH 3KocucteM. Komebanus
YUCJICHHOCTH TOMYJIAINA, UX MPUYHHBL. Mepbl, 0OecTieunBaronue COXpaHeHUe
nonyasinuid.  KpyroBopor BemieCTB B 3IKOCHUCTEMAX, POJIb MPOAYIEHTOB,
KOHCYMEHTOB U peAylieHToB. [luieBrie cBsi3u. Ponb pacTeHui kak Ha4aJlbHOTO
3BEHAa B IEeMsxX nutanud. [IpaBuna sxonorudeckoit nupamuabl. CaMoperysius B
skocucreMe. Pa3Butue skocucteMm, ux cMmeHa. buonormdeckoe pazHooOpasue -
OCHOBa YCTOMYMBOTO pa3BUTHUS dKOCHUCTEM. Mepbl coXpaHeHUsI OMOIOTrHYECKOTO
pazHooOpaswsl.

buocdepa - rnobamphas skocuctema. Yuenue B. U. Bepmaackoro o
o6uocgepe, )KMBOM BelIecTBe, ero PyHKuuix, Hoochepe. KpyroBopoT BemecTs u
MMOTOK DHEPruu B OMocdepe, poiib KUBOTO BemecTBa B HeM. Kocmudeckas poJib
pactennii Ha 3emiie. [obGanbHBle H3MEeHeHUS B Ouocdepe (pacimpeHue
O30HOBBIX JIbIP, MAPHUKOBBIN 3(PGeKT, KUCIOTHBIC AOXKIU U Jp.), BHI3BAHHbBIC
NesTEeIbHOCThIO YenioBeka, Wnes OuoneHTtpusma. I[IpobGrema ycTOWUYHMBOIO
pa3BuTHs OHochepsl.
llpaxmuueckas paboma Ne4.
CocraBnienue s3kocuctemsl ropoaa. CocTaBIeHUE CXEMBbI MUIIEBBIX LIETEH
llpaxmuueckas paboma NeS.
Pemenue sxonoruyeckux npoodieM

CamocmoamenvHas paboma:
ATrpo3KOCHCTEMBI, HX pa3HOOOpa3nue, OCHOBHBIE OTJIMYUS OT 3KOCHCTEM

2.3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOM
AEATEJBHOCTU CTYAEHTOB

3. YCJOBHUSA PEAJIMBALIUUA ITPOTI'PAMMBI ANCHUITJIMHBI

3.1. TpeOoBanussi K MHHUMAJIBHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecre4yeHuIo

Peanuzanus y4eOHON JUCUUIUIMHBI OCYIIECTBIISIETCS B yuyeOHOM KaOuHeTe
COLIMAIBHO-PKOHOMUYECKUX TUCUHUILINH.
O0OopynoBanue y4eOHOro Ka0uHeTa:

KOMIUJIEKT paboynx MecT 00yJaroumxcs,



pabouee MecTo MpenoaaBaTelis,

AUTAKTHYCCKUEC MATCPHUAJIBI 110 IIPCAMCTY.

Texnnuyeckue cpeacTBa 00y4eHHs:
KOMITBIOTED,

MIPOEKTOP,

mpoleccop,

IKpaH.

JlanHast mporpamma asist 00ydeHust uaBanuaoB u aun ¢ OB3 peanusyercs ¢
COOJTIOICHUEM CIIETYIOIINX YCIOBHIA:

- JUISL JIUI] C HApYIICHUSIMU OTOPHO-JIBUTaTEIbLHOTO ammnapara (CBoOOaHOE
MEePEABMKCHUE TI0 ayJUTOPUM BO BpeMs 3aHATHS, MEHBIIHHA OOBEM
MPaKTUYECKUX PA0OT M WX KOJUYECTBO, YBEIMYCHHE CPOKOB TOJATOTOBKH K
3a4€THBIM padoTam);

- Ui JIUI] ¢ HApYIICHWSIMHU ciayxa (Tocajaka Ha MEepBOM — BTOPOW MapTe;
oOecrieueHre NUIAKTHUYECKUMHU MaTepuajaMd B TEYaTHOM U B JJIEKTPOHHOM
BUJIC);

- JUTSL JIUI C HAPYIICHWSMHU 3peHUs (IMOcajKka Ha TIEPBOW — BTOPOH MmapTe;
oOecrieueHre NUIAKTHUYECKUMHU MaTepuajaMd B TEYaTHOM U B JJIEKTPOHHOM

BHJIC).

3.2. UudopmanuonHoe odecnevyenne o0yueHmsi

Ilepeyenb pekoMeHayeMbIX YU4eOHBIX M3AAHNH, 10NOJHUTEILHOM
JIUTEPATYPbI

Pa3nen "®dusuka"
OcHoBHas
1. Msxumes I'.4. ®uzuka. 10-11 knacc, [Ipocsemenue, 2014.
2. KacpsHoB B. A. ®usuka. 10 ki.: YueOH. mg o0meoopa3zoBar. YUpeKaeHHd. — 5-
e u3., nopad. — M.:Jlpoda, 2003. — 416.: un.
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KacwsnoB B. A. ®usuka. 11 xi1.: YueOH. qis o0meobpazoBar. YupexnaeHuid. — 3-
e u31., nopad. — M.:[Ipoda, 2003. — 416.: w.

PeimkeBuy A. I1. COopHuk 3amau no ¢usuke st 8-10 Ki1accoB cpeHei MKOIbI. -
12-e m3a. — M.: Ilpocsemienue, 1988.- 191 c.: ui.

JlonosiHUTEILHAS
Camoitnenko I1.1.,Ceprees A.B. ®dusuka (st HETEXHUYECKUX
cnenuaibHoCcTe). YueOHuK 11 cp. npodoOpazoBanusi. M: Axanemus. 2009.
400 nep.

HNuTepHer pecypcebl
http://school-collection.edu.ru — Kosnekius [IOP

. http://experiment.edu.ru — Koyeknus «EcTecTBEeHHO - HAyYHBIC

SKCIIEPUMEHTBI»: (PU3HKa

http://demo.home.nov.ru — Mup ¢usuku: Gu3ndecKkuii IKCIIEPUMEHT
http://genphys.phys.msu.ru — Cepsep xadenpsl ooiei puszuku pusdaka MI'Y:
(u3uUeCKuii IPAKTUKYM U JEMOHCTPAIHH

http://marklv.narod.ru/mkt — Ypoku no mosnexymsipHoit pusuke
http://physics.nad.ru — ®usuka B aHUMALHAX.

http://www.interneturok.ru/ — uTepHET-ypOK .

Paznen "Xumnga"
OcHoBHafL:

Kysnenosa H.E., TutoBa 1.M., I'apa H.H. Xumus: YueOuuk mis ygammxcs 10
KJacca obmreoOpaszoBarenbHbIX yupexaeHuit. [long penakiueit Kysuenosoit H.E.-
M.:Benrana-I"pad, 2015.

Kysnenosa H.E., TuroBa 1.M., I'apa H.H. Xumus: YueOHuk a1 ygammxcs

1 1xnacca obmieo0pa3zoBatenbHbIX yupexaenuil. [lon penakmnueit Kysnenosoi
H.E.- M.:BenTana-I"pad, 2008.

IMabpuensnO.C., JIvicoa I'.I'. Xumus. 11 kmacc: YueOHuK 115
o011e00pa3oBaTeNbHbIX yupexaeHuil. - M.: [Ipoda, 2014.

Pymsutuc I'.E., ®enpaman @.I'. Xumus. 10 kmace. [Ipocsemenne, 2016 .
Pymzutuc I'.E., ®enpaman @.I'. Xumus. 11 knacc. [Ipocsemienue, 2016 .

JlonosiHUTEILHAS
IMa6puensu O.C. Hactonbnas kaura yuutens. Xumus 11 kmace: M.: Ipoda 2010.
INa6puensa O.C. O6mast xuMus B TECTAX, 3a7a4ax, yIpaKHEHUAX.- M.:
Ipoda,2003.
I'opkoBenko M.IO. TToypounsie pa3pabOTKu IO XUMUHU K YIE€OHBIM KOMITJIEKTaM
O.C. I'abpuensHa u np. - M.: Bako, 2005.
IMabpuensnO.C.,. JIvicoa I'.I'. Xumus 11 kiacc: Metoaudeckoe mocooue.- M.:



Hpoda, 2002.
Pa3nen "buosgorus"

OcHoBHasL:
1. B.M. KoucrantunoB u ap. OO1as Ouosorus. 7-¢ uznanue. M., U3a.1ueHTp
«Axanmemus», 2011.
JlonosiHUTEILHAS
1. buonorus. [IporpaMmHO-MeTOAMUECKHE MaTepraitbl. 6-11 Kiacchl
2. Dxkomorus. [IporpaMMHO-MeTOIMUeCcKUEe MaTepralbl. 5-11 Kaacchl.
3. buonorus. IIporpammel a1t 06111€00pa30BaTEIBHBIX IIIKOJI, THMHA3UMN, JTUIEEB. 5-
11 kmaccel
4. EcrectBo3Hanue. [Iporpammsl i1t 0011e00pa3zoBaTENbHBIX MIKOJ, THMHA3UM,
muieeB. 5-11 kmaccwl
5. OreHka KauecTBa MOATOTOBKHU BBIITYCKHUKOB Cpe/IHEM (ITOTHOM) IIKOJIBI IO
OMOJIOTHH.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUS
AN CIUITJIMHBI
HEPEYEHDb JTABOPATOPHBIX U IPAKTHYECKHUX PABOT

Pa3nen "dusuka"

OnpenesieHUE )KECTKOCTU MPY>KUHBI.

Onpenenenune koddduueHTa TPEHUS CKOJIbKCHHUSI.
N3Mepenre OTHOCUTEIBHOM BIAXKHOCTH BO3AyXaA.

N3mepenre MoBEpXHOCTHOIO HATSXKEHUS JKUIKOCTH.

3ayer.

N3mepenne 3/1C n BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.
HabGnronenue aecTBUSt MArHUTHOTO MOJIsl HA IPOBOAHUK C TOKOM.
N3ydeHue sIBICHUS 3JIIEKTPOMArHUTHOW MHIYKIUH.

N3ydeHue TpeKoB 3apsyKEHHBIX YaCTHIL IO TOTOBBIM (hoTorpadusim.
3ayer.

CECENNS

©~N o

Pa3pen "Xumus"
IIpakTuyeckas paGora Nel. OOHapy>KeHUE BOJbI, CaXKU, YIIEKHUCIOTO ra3a B
npoaykrax ropenus cBeud. llomyuenue stuiena. ObOeclBEUMBAHUE STUICHOM
KMIIO,4. Topenue ortunena. O3HakomyieHME C oOpaslamMyd JSTUJIEHA U
NOJINATUIICHA.
IIpakTuueckas padora Ne2. KauecTBeHHbIE peaKIMd HA KUCIOPOICOCPIKAIIINE
COCMHEHNS.



IIpakTuyeckas padora Ne3. KauecTBEHHbIE peaKMU Ha KpaxMall U UEJUII0JI03Y.
IIpakTuyeckas padora Ne 4. KauecTBeHHblE peakUUH Ha OPraHUYECKHE
BEILECTBA. Y CTAHOBJICHUE IIPUHAJICKHOCTU BEIIECTBA K ONPEACIICHHOMY KJIaccy.
CBolicTBa IIACTMACC U BOJIOKOH.

IIpakTuyeckas padora Ne 5. PenieHue 3SKCHEpPUMEHTAIBHBIX 3a4ad IO
PacCIO3HaBaHHWIO HEOPTAHUYECKHX BelleCTB. [lomydenne ra3oB 1 ONbITHI C HUMH.

Pa3nen "buomorus"
IIpakTnueckast padora Nel. Pemienne reHeTHUECKHX 3a4a4.

IIpakTnueckasi padora Ne2.
N3ydenne n3MEHYMBOCTY PACTEHUN U )KUBOTHBIX, TOCTPOCHHUE BAPUALIMOHHOTO
pslla U KpUBOM.
IpakTnueckas padora Ne 3. M3zyyenue Mopdoiaoruueckoro Kpurepus Bujaa Ha
KUBBIX PACTCHUSIX WM TrepOapHbIX Marepuayiax. BbIsiBIeHHE W3MEHYMBOCTH
opranu3moB. M3yuenune npucrnoco0JI€HHOCTH OPraHU3MOB K cpejie OOUTaHus.
IIpakTnueckasi padora Ne4.
CocraBnenue skocuctemMbl ropojia. CocTaBiI€HUE CXEMBI MTUILIEBBIX LEEH.
IIpakTnueckasi padora NeS.
Pemienue 3x010ruuecKux npoosem.

Ilepeuenb neMoOHcTpaNUil (IPEe3eHTALIMHN)

Tema 2.2. YriaeBogopoasl
JemoHcTpanusi oOpa3oBaHue HePTSHOMN MJICHKU Ha TOBEPXHOCTH BOJIBI.

Tema 2.3. Kucsiopoacoaepxamue opraHudecKue CoeIMHEeHN .
JleMoHCTpanusi XUMUYECKUX CBOMCTB CIIUPTOB, (DEHOJIA; OKUCIICHUS
anpaeruaoB rugpokcuioM Meau (I1); XuMudeckux CBOMCTB KapOOHOBBIX KUCIIOT

Tema 2.4. YriieBoabl

JleMoHCTpanus B3auMOICHCTBUS TIIFOKO3bI ¢ OKCHIoM Meau II; peakiuun
TTFOKO3BI ¢ TusipokcuioM Menu (I1); B3anmoieicTBUS caxapo3bl C THAPOKCHIOM
KaJbIIUs; B3aUMOJCUCTBUA Kpaxmaja ¢ HOA0M; THAPOJIU3 Kpaxmala.

Tema 2.5. A3zoTcoaep:xaiiye OpraHnvecKne BenecTsa

JleMoHCTpanusi OKpacka TKAaHU aHWIMHOBBIM KpacUTEJIEM; TOpEHUE
IlacTMacc; IBETHbIE pPEaklMM Ha OENIOK; PAaCTBOPEHHE U OCAXICHHE OEJKOB;
JeHaTypalus 0eIKoB.

Tema 2.9. BemiecTBa M HX CBOMCTBA.
JlemoHCTpauus B3auMOACHCTBUS METAJIJIOB C BOJIOW; XUMHUYECKUX CBOWCTB
METAJIJIOB, HEMETAIJIOB, KMCJIOT, OCHOBAaHHM, aM(OTEPHBIX COSTUHCHHM.



