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1. MOACHUTEJIBHASA 3AIINCKA

1.1. O6s1acTs npuMeHeHus1 padoveil NPOrpaMmbl

Pabouast mporpamma o001eo0pa3oBaTenbHON YUeOHOM TUCTUTUINHBI DU3nKa U
€CTECTBO3HAHUE SIBIISICTCS YaCThIO IIPOrPaMMBI ITOJIrOTOBKU CHIEUATIMCTOB CPEIHEro 3BeHa (lajee
[IICC3) B cootBercTBUU ¢ PI'OC 1o cnenmansHocTaM CIIO  TeXHOIOTHUECKOTO MPOGUIIA
pean3yeMbIX aKaJIeMUH.

1.2. HopmaTtuBHas 0a3a 1iis pa3padoTku padoyeil mporpaMMmabli:

Pabouas nporpamma pa3padoraHa Ha OCHOBe

o @enepalbHOTO TOCYJAPCTBEHHOIO 00pa30BaTEIbHOrO CTaHIApTa CpPEAHEro OOUIero
o0Opa3oBaHMs, YTBEPKICHHOTO IpUKa3oM MuHHUCTEpCTBAa 00pa3oBaHus U HAyKu Poccuiickoit
Oenepanun ot 17 mas 2012 1. Ne 413(pen. ot 29.06.2017);

o @enepallbHBIX  TOCYJNAapPCTBEHHBIX  00pa3oBaTeNIbHBIX  CTaHIAPTOB  CPEIHEro
npoeccuoHaIbFHOr0 00pa30BaHus MO CIEIUATBHOCTSIM:
v 21.02.05  «3eMenbHO-MMYIIECTBEHHBIE  OTHONICHUSY, YTBEPKICHHOTO  MPUKA30M

MunucrtepctBa oOpazoBanusi u Hayku Poccuiickoit ®enepanuu Ne 486 ot 12.05. 2014 .,
3apeructp. MunuctepctBoM roctunuu (per. Ne 32885 0127.06.2014r.)

v’ 21.02.06 HNubopMaIlMOHHBIE CHCTEMBI O00ECIEUEHMS] TPATOCTPOUTEIHLHON JesITeIbHOCTH

YTBEPKIEHHOIO Npuka3oM MuHnuctepcTBa oOpa3zoBaHus U Hayku Poccuiickoit ®@enepanyu Ne
487 ot 12.05. 2014 r 3apeructp. MunucrepcrsoM roctuimu (per. Ne 33325 ot 29.07.2014r.)

v/29.02.06 «Ilomurpaduueckoe POU3BOICTEON YTBEPKACHHOIO MpHKa3oM MuHHCTEpCTBA

obOpazoBanust u Hayku Poccuiickoit @enmepammmm Ne 536 ot 15.05 2014 1., 3aperucrtp.
MunuctepctBom rocturimu (per. Ne 32963 ot 03.07.2014r.)

PekoMenganuii 1mo opraHu3alMM MOJIy4E€HHS CpelHero oOuiero oOpa3oBaHMsS B Ipejaenax
OCBOCHHSI 00pa30BaTeIbHBIX MPOTpaMM CPeIHEro MpodecCHuOoHaIbHOTO OoOpa3oBaHUs Ha 0aze
OCHOBHOTo 001ero oopasoBaHusi ¢ yuderoM TpeOoBaHuil denepalbHBIX TrOCyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB M MOJy4aeMOW Mpo(eccCud WM CHEeUUANbHOCTH CPEIHEro
npodeccuoHaIbHOro o0pa3zoBaHMs (HMMcbMO JlemapTameHTa rocylapCTBEHHOW MOJIMTUKU B
cdepe MOATOTOBKU PAOOYMX KAZAPOB M JIOMOJHUTEIHHOIO MPOECCHOHATBHOIO 00pa3oBaHMS
ot 17.03.2015 Ne 06-259);

e [lpumepHoli mporpamMmbl Mo AWUCHUIUIMHE, pexkoMmeHaoBaHHOW PI'AY ®UPO B kayectse
INPUMEPHOI MporpaMmbl JJIsl pealu3alid OCHOBHOHM MpodeccuoHanbHOM 00pa3oBaTenbHOM
nporpammbl CITO Ha 6a3ze ocHOBHOTO 00111eT0 00pa30BaHus ¢ MOJYYEHUEM CPEAHEro 00IIero
oOpaszoBanust 1mpotokos Ne3 ot 21 utons 2015 r., per Ne 384 peuenszuu o123 urons 2015 r.

DOI'AY «DPUPOY,

® [IpumepHON mporpamMmsl MO AWCHMIUIMHE, pekoMeHnoBaHHOU PI'AY ®UPO B kauecTtse
MIPUMEPHON MporpamMmbl Ui peav3allid OCHOBHOW Mpo(decCHOHaIbHOM 00pa3oBaTelbHON
nporpammbl CITO Ha 6a3ze OCHOBHOTO 00111er0 00pa30BaHus C MOJyUYEHHEM CPEIHEr0 O0IIero
obpazoBanust mpotokod Ne3 ot 21 uronst 2015 1., per Ne 372 peuensuu ot 23 uronsg 2015 r.
OI'AY «DPUPOY,

e [IpumepHoli mporpamMmsl IO AUCHUIUIMHE, pekoMmeHaoBaHHOH PI'AY ®OUPO B kayectse
MPUMEPHOI MporpaMmbl JJIs pealu3aluyd OCHOBHOH mpodeccroHalbHOM 00pa30BaTeIbHOM
nporpammbl CITO Ha 6a3ze 0CHOBHOTO 00111eT0 00pa30BaHus C MOJyYEHHUEM CPEHETO 0OIIero
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obpazoBanust mpotokod Ne3 ot 21 urons 2015 r., per Ne 385 peuensuu ot 23 utonsg 2015 r.
DI'AY «DHUPOy,

[IpumepHOil mporpamMmbl 1O JUCHUIUIMHE, pekomeHaoBaHHOUM DPI'AY OUPO B kauectBe
MPUMEPHON MporpamMmbl Ui peaiu3allid OCHOBHOM NpOo(hecCHOHAIbHOW 00pa3oBaTEIbHON
nporpamMmMbl CIIO Ha 6a3e 0CHOBHOTO 00111€T0 00pa30BaHus C MOIYYEHHEM CpPeIHEro o0Iero
obpazoBanus mpotokoa Ne3 ot 21 urons 2015 r., per Ne 387 penensuu ot 23 urosst 2015 r.

OI'AY «DUPOy,
[Iporpamm noaroToBku crennanuctoB cpeanero 3sena CIIb I'BIIOY AYI'CIl'ull

1.3. Hean y4eOHOM IMCHUNJIMHBI:

CozlepxcaHHe IMporpamMmaI «®Du3nKa 1 eCTECTBO3HAHUEC HaIrpaBJICHO HA JOCTHIKCHUC
CIeaAyromunux OCHOBHBIX HEHEﬁ:

OCBOCHHME 3HAHMM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHMHE MHpa M METOJax
€CTECTBEHHbIX HayK; 3HAaKOMCTBO C HauOoiee BaXHBIMU UICSIMHU U JOCTHKEHUSIMU
€CTECTBO3HAHMSI, OKa3aBIIMMHU OIPEACIIAIOIICe BIUSIHUE Ha pa3BUTUE TEXHUKU U TEXHOJOTUH;
OBJIAJICHUE YMEHMSIMH [PUMEHSTh I[IOJyYEHHbIE 3HAHUS i1 OOBSICHEHMS SBJICHUI
OKPY’KaroIIero MUpa, BOCHPUATHSA UH(POPMALIMK €CTECTBEHHO-HAYYHOTO U MPOQEeCCHOHAIBHO
3HAYUMOTO COJIEp)KaHUs; PA3BUTUE HWHTEIUIEKTYalbHbIX, TBOPYECKMX CIOCOOHOCTEH U
KPUTUYECKOTO0 MBIIUIEHUS B XOJ€ MPOBEICHMS MNPOCTEUIIMX MCCIECIOBAaHUN, aHalIu3a
SIBIICHHI, BOCIIPUATHUS M MHTEPIPETAIIMH €CTECTBEHHO-HAYYHON HH(POPMAIINH;

BOCIUTAaHHE YOSKIEHHOCTH B BO3MOXXHOCTH MO3HAHUS 3aKOHHOM IPUPOJIBI U UCTIOTb30BaAHUS
JOCTUKEHUM €CTECTBEHHBIX HAayK JUISl pPa3BUTHUsI LIMBWIM3ALMK U TIOBBIIIEHUS] KadyecTBa
KU3HU;

NPUMEHEHHE €CTECTBCHHO-HAyYHBIX 3HAaHUH B TNPO(EeCCHOHANBHON JAEATENbHOCTH H
MOBCETHEBHOMN JKM3HU Il obecreueHus: 0€30MacHOCTU >KU3HENESTEeIbHOCTH; TPaMOTHOTO
HCIIOJIb30BAaHUSI COBPEMEHHBIX TEXHOJIOTHI; OXpaHbl 3J0POBbS, OKPYKAIOIIEH CPEBI.
c(hOPMUPOBAHHOCTb TPEACTABICHUN O IEJIOCTHOM COBPEMEHHON €CTeCTBEHHOHAYYHOM
KapTUHE MHUpPA, O NPUPOAE KaK E€IMHON LEIOCTHOW CHCTEME, O B3aMMOCBS3M 4YEJIOBEKA,
MIPUPO/IBI U 00IIECTBA; O IPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHol;

BJIQJICHUE 3HAHMSIMH O HaumOoJee BaXKHBIX OTKPBITHSIX W JOCTHXKEHHSIX B 00JacTu
€CTECTBO3HAHMS, MOBJIMSABIIMX HA DBOJIOLMIO IPEACTABICHHM O MNPUPOJE, HAa PA3BUTHE
TEXHUKH U TEXHOJIOTHIA;

c(OpPMUPOBAHHOCTh YMEHMSI NPUMEHATHh €CTECTBEHHOHAY4YHbIE 3HAHUS Ui OOBSCHEHHS
OKpY)KalOIIMX  SIBJICHUH,  COXpaHEHHs  370poBbs,  oOecreueHuss  OE30MaCHOCTH
KU3HEIEATEIBHOCTH, OepeXHOro OTHOILICHUS K IIpUPOJE, pPalMOHAIBHOTO
MIPUPOIONOIB30BaHUS, & TAK)KE BBITIOJTHEHHS POJIM TPAMOTHOTO MOTPeOUTENS;
c(OPMHUPOBAHHOCTh MPEJCTABICHUA O HAYYHOM METO/E MO3HAHMSI MPUPOJBI U CPECTBAX
M3Yy4YEHHUs MEraMupa, MakpoMupa U MUKPOMHPA; BJIaJIEHUE NMPUEMaMH €CTECTBEHHOHAYYHBIX
Ha0JI0/IEHUH, ONIBITOB UCCIIEIOBAHUN U OLIEHKH JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3YJIbTaTOB;
BJIAJICHUE TOHATUUHBIM allllapaToOM E€CTECTBEHHBIX HAyK, IMO3BOJIAIONIMM IO3HAaBaThb MHUD,
y4acTBOBaTh B JUCKYCCHUSIX MO €CTECTBEHHOHAYYHBIM BOIPOCAM, MCIOJb30BaTh Pa3IMUYHbIC
MCTOYHUKHM MH(OPMALUH Ui MOATOTOBKM COOCTBEHHBIX PabOT, KPUTUYECKH OTHOCUTHCS K
coobmenussMm CMU, coneprkamum HayIHYI0 HHGOPMAIIHIO;

c(OPMHPOBAHHOCTh YMEHHMI NOHUMAaTh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS JUIs
Ka)KJI0TO YeJIOBEKa, HE3aBUCUMO OT €ro MpodecCuoHaNbHOM AeATeIbHOCTH, pa3inyaTh (PaKThl
U OLIEHKH, CPAaBHUBATh OLIEHOYHbIE BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPHUSIMHU OLIEHOK U CBSI3b
KPUTEPHUEB C ONPENEIECHHON CUCTEMOM LIEHHOCTEM.



Copneprxanue paboueil MporpaMMbl «€CTECTBEHHBIE HAYKW» HAIPABJIEHO Ha IOCTUXKEHUE

CIEAYIOLIMX LeJIe:

Pa3znen ®duzuka
* OCBOEHHE 3HaHMI O (PyHITAMEHTAIbHBIX (PU3MUYECKUX 3aKOHAX M MPUHIIMIAX, JIEKAIINX B
OCHOBE  COBPEMEHHOM  (U3MYECKOM  KapTMHBI  MMpa;  Hamboiee  BaXKHBIX
OTKPBITUSIX B 00JMacTH (U3UKH, OKA3aBIIMX OINpEACIIoee BIUSHUE Ha pa3BUTHE
TEXHHMKHU ¥ TEXHOJIOTUH; METOAAX HAYYHOI'O ITO3HAHUS IIPUPOJBL;
* OBJAJCHHE YMEHUSIMM IPOBOJUTH HAONIOAEHHUSA, IUIAHUPOBATb U  BBINOJIHSATH
9KCIIEPUMEHTBHI, BBIABUTATh TUIIOTE3bl U CTPOUTH MOJENH, IIPUMEHATDH IOJYyYEHHBIC 3HAHUS
no ¢usuke I 0OBACHEHUS Pa3sHOOOPA3HBIX (DPM3UYECKHUX SIBICHUH M CBOICTB BEIECTB;
IPAKTUYECKH  MCIIOJAb30BaTh  (PU3MUECKUE  3HAHMSA;  OLEHMBATH  JOCTOBEPHOCTH
€CTECTBEHHO-HAY4YHOU HH(POpMAILINH;
* pa3BUTHE [103HABATEIbHBIX HHTEPECOB, MHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIpolecce MpUOOpeTeHus 3HAHWM W yMEHUH 1O (U3MKE C HCHOJIB30BAHUEM pa3
JIMYHBIX UCTOYHUKOB HH(POPMALIUU ¥ COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTUH;
* BoclnuTaHue YOEXKIEHHOCTM B BO3MOXKHOCTH II0O3HAHUS 3aKOHOB  IPHUPOJIBI,
UCIOJIb30BaHUSA JOCTHXKEHUH (U3MKU Ha Olaro pa3BUTHUS YeOBEYECKOW IUBWIM3ALUMY;
HEOOXOJMMOCTH  COTPYIHUYECTBA B TMPOIECCe COBMECTHOTO BBIIIOJHEHHS 3ajad,
YBOKUTEIBHOIO OTHOIIEHUS K MHEHHUIO OIIOHEHTa Npu OOCYXAEHHUH MpobiemM
€CTECTBEHHO-HAYYHOI'O0  COJAEpXaHMs; TOTOBHOCTM K MOPAJbHO-3THYECKON  OIICHKE
HCIIOJIb30BAaHUS HAYYHBIX JOCTUKEHHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3aLIUTY OKPY>KaIOIIEn
Cpelbl;
* HCHOJb30BAaHHWE IPHUOOPETEHHBIX 3HAHMM M YMEHMH JUIsI PpEIICHUS MPAKTUYECKHX
3aad TMOBCETHEBHOM KM3HHM, oOOecredeHus O€30MacHOCTH COOCTBEHHOW IKH3HH, pa-
LMOHAJILHOTO IPUPOAOIOJIB30BaHUS M OXpaHbl OKPY)KAIOIIEH Cpeabl U BO3MOXKHOCTH
IPUMEHEHMsT 3HAaHUN IpU PELIEeHUMH 3ajad, BO3HHUKAIOIIMX B IOCIexyrolel mpodec-
CUOHAJIBHOU JIEATEIbHOCTH.
* c(hOpMUPOBAHHOCTb MPEJICTABICHUH O PoK U MecTe (PU3UKH B COBPEMEHHON Hay4dHOH
KapTUHE MHpa; TOHUMaHUe (PU3NYECKON CYIIHOCTH Habr01aeMbIX Bo BeeneHnHol sBieHui;
MOHMMaHHe poju GU3UKU B (POPMUPOBAHUM Kpyrosopa M (yHKIHOHAIBHON I'PaMOTHOCTH
YesloBeKa JJIsl PEellIeHUs] IPaKTUUECKUX 3aj1ay;
* BIAJIEHUE OCHOBOIOJIATAIOUIMMHM  (U3NYECKMMHU TOHATUAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOPUSIMHU;
* yBEpeHHOE MO0JIb30BaHuE (PU3NUECKON TEPMUHOIOTHEN U CUMBOJIMKOM;
* BJIAJICHUE OCHOBHBIMH METOJIaMU HAy4yHOTO TIO3HAHHUSA, HCIOJb3YEMBIMU B (HU3UKE:
HaOJroieHne, ONHMCaHue, U3MEpEeHHe, HKCIEPUMEHT; YMEHHUs o0padaTbiBaTh pe3yJIbTaThl
U3MepeHuil, oOHapyKUBaThb 3aBUCUMOCTb MEXIY (PU3NYECKUMHU BEITUYMHAMHU, OOBSACHATH
IIOJIy4YE€HHBIE PE3YJIBTATHI U AEIaTh BBIBOBL;
* c(OopMHUPOBAHHOCTb YMEHHUS peliaTh (pU3nuecKue 3a1auu;
* c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MOJyUYE€HHbIC 3HAHUS Ul OOBSICHEHUs yCIOBUN
MPOTEKaHNUs (PU3NYECKUX SBIECHUIN B MPHUPOJE U Ui NMPUHATHS NPAKTHUECKUX PELICHUH B
IIOBCEIHEBHOM JKU3HH;
* chOpPMHPOBAHHOCTh COOCTBEHHOW TO3WIMM TIO OTHOIICHUIO K  (PU3HUECKOU
uH(pOpMaIINH, TOTy4aeMON U3 Pa3HbIX HCTOUHUKOB.

Paznen XUMMUS

s (hopMupOBaHHE YMEHHs OLIEHMBATh 3HAYUMOCTh XMMUYECKOTO 3HAHUS Ui KaXKIOro
YEJI0BEKa,;

*s (opMHUpOBaHUE LEIOCTHOTO NPEACTABICHHUS O MHpPE M POJIM XUMHUU B CO3JaHHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTHHBI MHUpPa; YMEHHs OOBSICHATh OOBEKTHI U
IIPOLIECCHI OKPYKAIOLIEH ACHUCTBUTEIBHOCTH: IIPUPOJHON, COLUAIBLHOMN, KYJIbTYPHOM,
TEXHUYECKOH CPEJIbl, — UCIOJIB3Ysl I ’TOT0 XUMHUYECKHUE 3HAHNUS,
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*s pa3BUTHE yYMEHMI pa3iuyaTh (akThl U OLIEHKH, CPAaBHHMBATh OI[CHOYHBIE BBHIBOJBI,
BUJETh HUX CBSA3b C KPUTEPUSIMHM OLIEHOK U CBSI3b KPUTEPUEB C OIPEIECICHHON
CUCTEMOH IIeHHOCTEH, POpMYIMpPOBaTH 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

*s MIPUOOPETEHUE OIBITa PA3HOOOPA3HOM NEATENBHOCTH, MO3HAHUS W CAaMOIIO3HAHUS;
KJIIOUEBBIX HABBIKOB, MMEIOIIUX YHHUBEPCAJIbHOE 3HAUYEHHE JUI Pa3IUYHbIX BHJIOB
JeSITeIbHOCTH (HABBIKOB PEUICHUs MPOoOIeM, IPUHATUS PEIICHHH, ITOMCKA, aHATN3a U
0o0paboTku uHpOpMAMK, KOMMYHHKATHBHBIX HAaBBIKOB, HAaBBIKOB H3MEpPEHHIA,
COTPYJIHUYECTBA, OE30MACHOT0 OOpAILEHHS C BEIIECTBAMU B IIOBCETHEBHOM KU3HM).

*s chOpMHUPOBAHHOCTh TMPEACTABICHUII O MecTe XUMUU B COBPEMEHHON Hay4yHOM
KapTUHE MHpa; I[OHMMAaHHE pOJM XUMHUU B (QOPMHUPOBAHUU Kpyrosopa U
GYHKIIMOHAIBLHOU IPaMOTHOCTH Ye€JIOBEKa JIsl pEIICHUS MPAKTHYECKHUX 3a]1a4;

s BJIQJICHHE OCHOBOIOJAratOUMMU XUMHUYECKUMU MOHATUIMH, TEOPHUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE I10JIb30BAHWE XUMHUYECKOW TEPMHUHOJOTMEH U
CHMBOJIUKOM;

s BJIAJICHUE OCHOBHBIMM METOJAaM{U HAyYHOTO IIO3HAHUS, HCIOJIb3YEMBIMH B XHMHHU:
HaOJroZIeHNe, ONHMCaHWe, W3MEpPeHHe, OJKCIEPUMEHT; yMeHHe o0padaTbIBaTh,
OOBSCHATh PE3yibTAaThl MPOBENEHHBIX OIBITOB U J€laTh BBIBOJbI; FOTOBHOCTb U
CIIOCOOHOCTH MPUMEHSTH METOIbI TO3HAHUS MPU PEUICHUH MPAKTUYECKUX 33]1aY;

¢ chopMHPOBAHHOCTH YMEHHMsI J1aBaTh KOJIMYECTBEHHBIC OLIEHKH U MPOBOAUTH PACUETHI
M0 XUMUYECKUM (OopMyJiaM U YPaBHEHUSM;

s BIIQJICHHE MPaBUJIAMU TEXHUKUA O€30MacCHOCTU MPHU HCIOJIB30BAHUU XUMHUYECKUX
BEILIECTB;

*s chOPMHUPOBAHHOCTh COOCTBEHHOW TO3UIMKM 1O OTHOUICHUI0O K XHUMHYECKOM
UHPOPMALINH, TTOTy9aeMON U3 pa3HBIX HCTOYHHKOB.

pasaea BUOJIOT'UA

DITonyyenne ¢hyHIaMEHTAIBHBIX 3HAHUHA O OMOJOrMYECKHX CHcTeMax (KJIETKa, OpraHu3M,
MOMYJISIMS, BUJ, SKOCUCTEMA); UICTOPUH Pa3BUTHUSI COBPEMEHHBIX MPEACTABICHUI O KUBOI
MIPUPO/JIE, BBIIAIOMIUXCS OTKPBITUAX B OMOJIOrMUYECKON HayKe; poJIi OMOJIOTHYECKOM HayKH B
(opMHpPOBaHUN COBPEMEHHOH €CTECTBEHHO-HAyYHOW KAapTHHBI MMpa; METOJaX Hay4HOTO
MIO3HAHUS;

2)OBnajaeHre yMEHUSMH JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO M  POJb
OMOJIOTrMYECKUX 3HAHUN B MPAKTUUYECKOW NEATENBHOCTH JIIOJIEH, Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH; ONpEeNeNaTh >KHUBble OOBEKThl B MPUPOJE; MPOBOAUTH HAOIIOJACHUS 3a
HKOCUCTEMAaMU C ILEJbI0 MX ONHCAHMUS M BBISIBICHHS €CTECTBEHHBIX M aHTPONOTEHHBIX
M3MEHEHUI; HaXOAUTh U aHAJIM3UPOBATh MHPOPMALIHMIO O KHUBBIX 00BEKTaX;

3)Pa3BuTHe MO3HABATEIbHBIX UHTEPECOB, HHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
o0yyaroImuxcs B mpolecce u3ydeHus: OMOIOrHYeCKUX SBJICHUMN; BBIIAIOLINXCS JOCTHKEHUH
OMOoJIOTMH, BOILIENIIMX B OOLIEUYEIIOBEUECKYIO KYJIBTYPY; CIOXKHBIX M IPOTHBOPEUMBHIX
nyTel pa3BUTUS COBPEMEHHBIX HAY4YHBIX B3IJIAJIOB, UAEH, TeOpHUil, KOHIENU, rumnores (o
CYLIIHOCTM W HPOMCXOXJEHUU OSKU3HU, YEIOBEKa) B XoJie paboThl € pPa3IUYHBIMU
MCTOYHUKAMU MHPOPMALIUY;

4)Bocniutanne  yOEKIEHHOCTH B  HEOOXOJAMMOCTH TIO3HAHWS JKHBOW  MPUPOJIHI,
HEOOXOUMOCTH  PALMOHAIBHOTO TPUPOAOIOJIB30BAHUS, OEpPEKHOrO0 OTHOIIEHUS K
MPUPOJHBIM pecypcaM U OKpY’Karollled cpene, COOCTBEHHOMY 3/I0POBBIO; YBaKEHUS K
MHEHHUIO OMIOHEHTA MPHU 00CYKIACHUH OMOJIOTUYECKUX MTPOOIIeM;

S)Ucnonp3oBaHne MPUOOPETEHHBIX OWOJIOTHYECKUX 3HAHWW W YMEHUW B TOBCETHEBHOU
YKU3HU JUIsl OLEHKHU TOCJIECTBUI CBOEH NEATEIBHOCTHU (U ACSITEIBHOCTH IPYrHX JIIOJEH) 1O
OTHOILIEHMIO K OKPYXaIOLIEH cpesie, 310pOBbI0 IPYTUX JI0JIel U COOCTBEHHOMY 37I0POBBIO;
000CHOBaHUE U COOIOCHNE Mep MPOPUIAKTHKH 3a00JI€BaHUM, OKa3aHUEe MEPBON MOMOIIN
IIPU TpaBMax, COOJIIOICHUE IPAaBUJI ITOBEICHUS B IPUPO/IE.

6)cOpMHPOBAHHOCTH MPEJICTABICHUI O POJIM U MECTe OUOJIOTUU B COBPEMEHHON Hay4HOU
KapTUHE MHpa; [OHMMAaHHE poid Ouoiorud B  (GOPMUPOBAHHMU Kpyrosopa u
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(GyHKIIMOHATIFHOW IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs] MPAaKTUYECKUX 3a/1aY;

7)BnazieHle OCHOBOIOJIATAIOIIUMHU MOHATHSAMHU M MPEACTABICHUSMHU O KUBOM MpPHUpOJE, ee
YPOBHEBOM OpraHu3alMyd U SBOJIOIHMH;, YBEPEHHOE TOJb30BAaHUE OHOJIOTHYECKON
TEPMUHOJIOTUEH U CUMBOJIMKOM;

8)BnajeHue OCHOBHBIMM METOJaMHM HAYYHOTO IIO3HAHMS, MCIOJB3YEMbIMU IpHU
OMOJIOTMYECKUX WCCIEAOBAHUAX JKUBBIX OOBEKTOB M IKOCHCTEM: OIHMCAaHUE, M3MEpPEHUE,
MIPOBEICHUE HAOIIOACHMIA; BBISIBICHHUE U OIICHKA aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;
9)chopMHUPOBAHHOCTh YMEHHU OOBSCHATH PE3yJIbTaThl OMOJOTMYECKUX IKCIEPUMEHTOB,
peniaTh IeMeHTapHbIe OUOIOTHYECKUE 3a1a9H;

10)copMupOBaHHOCTh COOCTBEHHOM TMO3MIMHU IO OTHOLIEHUIO K OHOJIOrHYecKOi
uH(pOpMaLIUK, TOJy4aeMOM M3 pa3HbIX HCTOYHUKOB, K TJIO0AJBHBIM SKOJOTHYECKUM
npo6iieMaM U MyTSAM UX PelIeHUsI.

Paznesa OKOJIOT'UA

* noyty4eHue PyHAaMEHTAIbHBIX 3HAHUIM 00 SKOJIOTMYECKUX CUCTEMaX U OCOOEHHOCTAX
uxX QyHKIIMOHUPOBAHUS B YCIOBUSIX HapacCTAIOIIEH aHTPOIIOTEHHOM HArpy3KH; HICTOPUU
BO3HUKHOBEHHUS U Pa3BUTHSI SKOJIOTHH KaK €CTECTBEHHO-HAYYHOW U COLUaIbHON
JTUCIUILTAHBL, €€ pOJId B ((OPMHUPOBAHUH KAPTUHBI MUPA; O METOAAX HAYYHOTO ITO3HAHUS;

* OBJIQJICHUE YMEHUSAMHU JIOTHYECKH MBICIIUTh, 000OCHOBBIBATh MECTO U POJIb
9KOJIOTMUYECKUX 3HAHUI B IPAKTUYECKON NEATEIIbHOCTH JIOJEH, pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUI; OIIPEeNETATh COCTOSHUE HKOJIOTMUECKUX CHCTEM B IPUPOJIC U B YCIOBUSIX
TOPOJACKHX M CeIbCKHUX IMOCETICHUI; TPOBOIUTH HAOIIOACHNUS 32 IPUPOAHBIMU U
MCKYCCTBEHHBIMU YKOCHCTEMAaMHU C LIETbI0 UX OMUCAHUS U BBISBICHUS €CTECTBEHHBIX U
AQHTPOIIOTCHHBIX U3MEHEHUII;

* pa3BUTHE NTO3HABATENIbHBIX HHTEPECOB, NHTEIUIEKTYaIbHBIX U TBOPUYECKUX
CTIOCOOHOCTEH 00YUaIOIMXCsl B MTPOIECCE U3YyUSHHSI SKOJIOTUH; IyTeH Pa3BUTHSA
MPUPOOOXPAHHOM JEATEIHHOCTH; B X0€ pabOThI C pa3InYHBIMU UCTOYHHUKAMU
nH(popMaLuu;

* BOCITUTaHHUE YOSKJEHHOCTH B HEOOXOAMMOCTH PAIlMOHATEHOTO MPUPOAOIOIE30BAHNUS,
OepeKHOr0 OTHOIIEHUSI K IPUPOIHBIM PECYpCaM U OKpY:Karolllel cpesie, COOCTBEHHOMY
3JI0pPOBBIO; YBAXKEHHS K MHEHUIO OINMIOHEHTAa IIPU 00CYKIEHUHU KOJIOTHYECKUX MPOoOIIeM;

* HCTOJB30BaHUE MPUOOPETCHHBIX 3HAHUN U YMEHUH TI0 SKOJIOTUH B TIOBCETHEBHOM
YKU3HU JJIs OLICHKH MOCJECTBUI CBOEH ASITENbHOCTH (M IeATEIbHOCTH APYTUX JIOJIEH ) 10
OTHOIIECHHUIO K OKpY’Kalollel cpesie, 310pOBbI0 JPYTHX JII0/Ied U COOCTBEHHOMY 3/I0POBbIO;
COOJIIOJICHUIO MTPABUJI MIOBE/IEHUS B IPUPOJIE.

*  chopMuUpPOBaHHOCTH MPEACTABICHUN 00 SKOJIOTUUYECKON KYIbType KaK
YCIIOBUU JIOCTHKEHHUS yCTONYMBOTO (cOaTaHCUPOBAaHHOTO) pa3BUTHS 00IIEeCTBA U
MIPUPO/IBI, 00 SKOJIOTMYECKHX CBS3SIX B CUCTEME "UesIoBEK - 001EeCTBO - mpupoaa';

*  chOpMUPOBAHHOCTH IKOJIOTHUECKOTO MBIIUICHUS U CIOCOOHOCTH YUUTHIBATh
U OLIEHMBATh HKOJIOTMYECKUE TIOCIIEACTBUS B Pa3HbIX cepax AeATeIbHOCTH;

*  BJIQJICHUE YMEHUSIMU IPUMEHATH SKOJOTUUECKHE 3HAHUS B )KU3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BHIMOJTHEHUEM THITUYHBIX COITMATBHBIX POJICH;

*  BJIQJICHUE 3HAHUSIMU IKOJIOTHUECKUX UMIEPATUBOB, TPAXKIAHCKUX MPAB U
00s13aHHOCTEN B 00JIaCTH PHEPTO- U PECYPCOCOEPEIKEHUS B MHTEPECAX COXPAHEHUS
OKpY’KaloIlel Cpebl, 310pOBbs U OE30MACHOCTH KHU3HH;

*  cpOpMUPOBAHHOCTH JUYHOCTHOI'O OTHOIIEHUSI K SKOJIOTMUYECKUM LIEHHOCTSIM,
MOpPaJIbHOW OTBETCTBEHHOCTH 3a SKOJIOTUUYECKHE MOCIEACTBUS CBOUX JIEUCTBUH B
OKpYKarolllei cpee;

*  c(hopMUPOBAHHOCTH CITOCOOHOCTHU K BBIIOJHEHHUIO TPOEKTOB SKOJIOTUYECKU
OPUEHTUPOBAHHON COLIMATIBHOM AESTETbHOCTH, CBI3aHHBIX C YKOJIOTHYECKOI
0€30MaCHOCTBIO OKPYXKAIOIIEH cpelibl, 3J0POBbEM JIFOJICH 1 MOBBIIIEHHEM UX



9KOJIOTHYECKOHN KYJIbTYPHI.

2. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIUATLIAHBI

Juctumuinaa  «®Du3WKa UM €CTECTBO3HAHME» OTHOCHTCA K TPEAMETHON oOiactu
ectectBeHHbIX Hayk. st [IIICC3 TexHomornueckoro npoduss, BiaseTcss 6a30BOM.

B ocHoBe pazgena «@u3uKa» JEKUT YCTaHOBKa Ha (opMupoBaHuE y 00y4yaeMbIX
CHCTEMBbI 0a30BBIX MOHATHA (U3UKH U TPEACTABICHUH O COBPEMEHHOH (PH3MUYECKOM
KapTUHE MHUpa, a TAaKXKe BBIPA0OTKAa YMEHUW MPUMEHATH (DU3HMYECKHE 3HAHHUS KakK B
poQecCHOHAIIBHON NeATEeIbHOCTH, TaK U JUUI PEIIEHUs] )KM3HEHHBIX 3a/a4.

MHorue nojaoeHus, pa3sBuBaeMble (PU3UKOM, pacCMaTPUBAIOTCS KaK OCHOBA CO37a-
HUS M UCIOJIb30BAHUS MH(OOPMALMOHHBIX U KOMMYHHMKAMOHHbIX TexHonoruit (MKT) —
OJIHOTO M3 HamboJiee 3HAYUMBbIX TEXHOJOTHUUECKUX JTOCTUKEHUN COBPEMEHHOW I[MBUIINU-
3alHH.

®u3rka JaeT K104 K NOHUMAaHUI0 MHOTOYHCIEHHBIX SIBJICHUN U IIPOLIECCOB OKPYXkKalo-
1Iero MHUpa (B €CTECTBEHHO-HAaYUHBIX 00JacTAX, COLIMOJIOTUH, SKOHOMUKE, SI3bIKE, JIUTepa-
Type u 1p.). B ¢usuke popmMupyroTcs MHOTHE BUIBI IESITETLHOCTH, KOTOPbIE UMEIOT MeTa-
npeaMeTHBIN Xapakrep. K HUM B mepByro ouepesib OTHOCSTCS: MOJIECIUPOBAHNE 0OBEKTOB
U TIPOLIECCOB, MPUMEHEHNE OCHOBHBIX METOJOB IO3HAHMS, CHCTEMHO-UH(POPMAIIMOHHBIH
aHanus, GpopMynupoBaHHE TMIOTE3, aHAIU3 M CUHTE3, CpaBHEHHE, 0000IIeHEe, cucTemMa-
TH3aIs, BBISIBIIEHUE MPUYMHHO-CIECJCTBEHHBIX CBS3€H, MOMCK aHAJIOTOB, YIPaBICHUE
o0BbeKTaMu U npoueccamu. IMeHHO 3Ta JUCHUIUIMHA [T03BOJISIET IO3HAKOMUTh CTYJIEHTOB
C HayYHBIMH METOJAaMH MO3HAHUS, HAYYUTh UX OTIMYATh THIOTE3y OT TEOPUHU, TEOPHUIO
OT JKCIIEPUMEHTA.

®dwu3ukKa UMeeT 04eHb OOJIBIIIOE W BCEBO3PACTAIONIEE YHCIO0 MEKIUCIMITIMHAPHBIX CBS -
3eii, Mpu4YeM Ha YpOBHE KaK MOHATUMHOTIO ammapara, Tak ¥ HHCTpyMeHTapus. CkazaHHOe
M03BOJISIET paccMaTpUBaTh (PU3UKY KaK METAIUCUUILIINHY, KOTOpas MpeloCTaBIsIeT MEX-
JUCHUIIIMHAPHBIN A3BIK JJIsI OMMCAHUS HAYYHOM KapTHHBI MUPA.

®usuka SABISIETCS CUCTEMO0OPa3yOUIM (HaKTOPOM JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEeIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JI€KAaT B OCHOBE COJEp)KaHUsA XUMHUH, OUo-
JoTuu, reorpaduu, aCTPOHOMHH U CIIENHAIBHBIX JAUCHHUIUIMH (TEXHUYECKas MEXaHHKa,
3IEKTPOTEXHUKA, IIEKTPOHUKA U Jp.). YueOHas aucuuminHa «Du3uka» co3iaeTr yHH-
BepcaJbHYyI0 0a3y Ul U3ydeHus oO0menpodecCHOHaIbHbIX U CHEeIHaIbHBIX AUCIUILINH,
3aKyajpiBas GyHIAMEHT AJIs TOCIIEYIOIEero 00yYeH s CTYEeHTOB.

OOnanass JOrMYeCKOW CTPOMHOCTBIO U ONMPAasiCh Ha HKCIEPUMEHTAIbHbIE (aKThl,
«®Puzuka» GopMUPYET Y CTYJCHTOB MOAJUHHO HaydYHOE MUPOBO33peHHe. DU3uKa sBISeTCS
OCHOBOH y4€HHMsI O MaT€pUAIbHOM MUPE U pelaeT IpodieMbl 3TOT0 MUpA.

Teoperuueckue cBeneHus 1Mo (GU3MKE JOMOIHIAIOTCA IEMOHCTPAUAMU U JJAOOPATOPHBI-
MU paboTamu.

[IpakTUKO-OpUEHTHPOBAHHBIE  3a/JlaHUSl, NPOEKTHas  JIEATENBHOCTh  CTYJCHTOB,
BBITIOJTHEHUE TBOPYECKUX 3aJaHUi U TMOATOTOBKAa pedepaToB SIBISIOTCS HEOThEMIIEMOM
4acTbi0 00Pa30BaTENbHOIO MpoLEcca.

XumMusi — 93TO HayKa O BEHIECTBAX, KX COCTaB€ U CTPOEHUH, CBOMCTBAX H
MPEBpAIICHUSAX, 3HAUYEHWH XUMHYECKHUX BEIIECTB, MAaTEpUaJOB M TIPOILECCOB B
MPAKTUYECKOU eATETbHOCTH YEIOBEKa.

Copepxanue paznena «XHUMHsD HaIlpaBI€HO Ha yCBOEHHE OOYYarOIIMMHUCS OCHOBHBIX
MOHATHI, 3aKOHOB WM TEOPHUM XWMHUU; OBJIAJEHUE YMEHHUSIMH HAOIIOIaTh XUMHUYECKUE
SIBJICHUS, TPOBOJUTh XHMHYECKHUN HKCIIEPUMEHT, NPOW3BOJWTH pacyeThl Ha OCHOBE
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XUMHUYECKUX (JOPMYJI BELIECTB M YPAaBHEHUH XUMUYECKUX peaKIuil.

B mnpomecce u3ydeHHss ~ XUMHM Y OOYYalOIIUMXCs pa3BUBAIOTCS [O3HABATEIbHbIC
UHTEpEChl U HMHTEUIEKTyaJbHbIE CHOCOOHOCTH, IOTPEOHOCTH B CaMOCTOSITEILHOM
NpUOOpETeHUs] 3HAaHUI B COOTBETCTBUU C BO3HUKAIOUIMMHU >KU3HEHHBIMH IMPOOJIEMaMH.
BocnuteiBaercss GepekHOE OTHOIIEHUS K IPUPOJIE, TOHUMAHUIO 3J0POBOTI0 00pa3a *KHU3HHU,
HEOOXOIMMOCTH TPEAYTPEKACHUS SABICHHUA, HAHOCAIIMX BPEIl 3I0POBBI0 U OKPY KAIOILICH
cpeae. OcBauBalOTCAd MPHUEMBbl I'PAMOTHOrO, OE30M1aCHOIO HCIOJIb30BaHUS XUMHUYECKUX
BEIIECTB M MAaTEPUAJIOB, IPUMEHSAEMBIX B OBITY, CEIbCKOM XO3SCTBE M HAa IPOU3BOICTBE.

Peanu3anus 1e1yKTUBHOTO TIOIX0/1a K U3YUCHHUIO XUMHUU CITIOCOOCTBYET PA3BUTHUIO TAKUX
JIOTUYECKUX OIepalyil MbIIIJICHHUS, KaK aHaJu3 U CHUHTE3, 0000IIeHHEe U KOHKpEeTHU3allusl,
CpaBHEHHUE U aHAJIOTHUsI, CUCTeMAaTH3aIINs, KIaCCHPUKAIUS U JIp.

W3ydyenne XxuMuu B OpOPECCHOHATBHBIX  OOpa3oBaTENbHBIX  OpPTraHU3aAIMIX,
peanu3yromux 00pa3oBaTelbHy0 IPOrpaMMy CpeaHero oluiero oOpa3oBaHus B Ipeaeiax
ocBoerus IIIICC3 CIIO Ha 6a3e ocHOBHOTO oOmiero o0pa3oBaHUs, HUMEET CBOH
0COOEHHOCTH B 3aBHCHUMOCTH OT Hpoguis NpopecCHOHaNbHOro o00pa3oBaHUA. ITO
BBIPAXKAETCSI B COJIEP)KAHUU OOY4YEHMSs, KOJIMYECTBE YacoB, BBIIEISEMBIX Ha H3yu€HUE
OTENbHBIX TEM MPOrpaMMbl, INTyOMHE UX OCBOEHHS OOydYarOUIMMHUCH, 00BEME U XapakTepe
MPaKTUYECKUX 3aHATUHN, BU/IaX BHEAYJUTOPHOU CaMOCTOSITENIbHON pabOThl CTY/I€HTOB.

Crenin(rka U3y4eHHUsS] XUMHHW TIPU OBJIQJICHUN CIICIIHATBLHOCTIMU HAYYHO-TEXHHYECKOTO
npoduns oTpaxeHa B Kaxaod Teme pazgena «CopepkaHue y4eOHOM AUCHUIUIMHBDY B
pyopuke «[IpodunpHbie 1 TpodecCHOHAEHO 3HAYMMBIC JIEMEHTBI COJEPKaHUM». ITOT
KOMITOHEHT peallu3yeTcsi MpU UHIUBUAYaJIbHOW CaMOCTOSTENbHON paboTe 00ydaroImuxcs
(manucanuu pedeparoB, MOATOTOBKE COOOIIEHUH, 3alIUTe TPOEKTOB), B Mpoliecce y4eOHO
NCSATCIILHOCTH IO PYKOBOJCTBOM  MpernojaBatesst  (BBIMOTHCHUM  XUMHYECKOTO
AKCIIEPUMEHTa — JIa0OPATOPHBIX OMBITOB U MPAKTHUECKUX pabOT, PEIIeHUH MPaAKTUKO-
OpPUEHTUPOBAHHBIX PACUYCTHBIX 33]1a4 U T.JI.).

B mpouecce  u3ydeHHMs ~— XUMHM ~ TEOPETUYECKHUE  CBEAEHUSA  JOTOJHSIOTCS
JI€MOHCTpALUAMH, JJAOOPATOPHBIMU OIBITAMH M MPAKTHUECKUMHU 3aHATUAMU. 3HAYUTEIbHOE
MECTO  OTBOAMTCS XMMHYECKOMY OKCHepUMeHTy. OH  OTKpBIBa€T BO3MOXHOCTb
¢dopmupoBath y oOyyaroIluxcs CHeLUalbHble NpeAMETHble YyMeHHs: paloTaTh ¢
BEIIECTBAMH, BBINOJHATH IPOCTbIE XMMUYECKHE OINbITH, YYUThb O€30MacHOMYy H
HKOJIOTUYECKU T'PaMOTHOMY OOpAIleHHIO C BEIIeCTBaMH, MaTepHajlaMyd M INPOLECCAMU B
OBITY U Ha POU3BO/ICTBE.

buonoruss — cucrema Hayk, M3yyarouiasi BC€ acHEKThl JKU3HHM, HAa BCEX YPOBHAX
OpraHM3aliK )KMBOT0, HAYMHAs C MOJIEKYJISIPHOTO U 3aKaH4uBas 6nochepHbiM. OObeKTaMU
M3Yy4YeHHs] OMOJIOTUHU SIBIISIFOTCS )KMBBIE OPTaHU3MBbI, KX CTPOCHUE U KU3HEEATENIbHOCTD, UX
MHOrooOpasue, MPOUCXOXKIACHHE, HBOJIOLMS U PpacHpeleleHHe MUBbIX OpPraHU3MOB Ha
3emie.

OOmast O6uosoTHsT M3y4aeT 3aKOHbl HCTOPUYECKOTO W HHAMBHIYaJbHOTO Pa3BUTHS
OpPraHu3MOB, OOILIME 3aKOHBI XU3HU M T€ OCOOEHHOCTH, KOTOPBIE XapaKTEPHBI JJI BCEX
BHJIOB JKMBBIX CYILIECTB Ha IVIAHETE, a TAKXKE UX B3aUMOJAECHCTBUE C OKPYKAIOIIEH CPEIOM.

buonorus, Takum o0pa3om, sIBISETCS OAHOM M3 OCHOBONOJAraloIUX HAayK O >KU3HH, a
BJIaJIeHHE OMOJIOTMYECKUMHU 3HAHUSIMH — OJIHUM M3 HEOOXOJMMBIX YCIOBUU COXpaHEHUs
KU3HU Ha IJIaHEeTe.

OcHoBy cojaepkanusi paszzaena «buonorus» cocTaBisiOT cienyloNINe Beayllue HICH:
OTJIMYUTEIIbHBIE TPU3HAKHU KUBOM MPHUPOABI, €€ YPOBHEBas OopraHu3auus U 3Boionus. B
COOTBETCTBUM C HHMH BBIJECIEHbl COJEp)KATEeIbHbIE JIMHUU: OWOJOTUS KaK HaykKa,
OMOJIOTHYECKHE 3aKOHOMEPHOCTH; METOABl HAYYHOTO TIO3HAHUs; KJIETKa; OpPIraHu3M;
MOMYJISINS; BU;, SKOCUCTEMBI (B TOM uuncie Ouocdepa).
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Copep:xaHue pasfena HalpaBlI€HO Ha TMOATOTOBKY OOYyYarolmIMXCS K PEHICHUIO
BOKHEUIINX 3a7a4, CTOSIIMX Iepes; OWOJIOTrHYecKO HAyKOM — TO paliOHAIBHOMY
IIPUPOJIONOJIB30BAHUIO, OXPAHE OKPYIKAOLIEH CPEbl U 310POBbS JIFOACH.

Oco0oe BHMMaHHE YAEJIEHO OSKOJOTMYeCKOMY OOpa3oBaHUI0 U  BOCIHTAHHUIO
oOydaromuxcs, (HOPMHPOBAHWIO Y HUX 3HAHUW O COBPEMEHHOH €CTEeCTBEHHO-HAYYHOU
KapTUHE MHUpa, LEHHOCTHBIX OpHUEHTAlMi, YTO CBHUICTEIBCTBYET O TyMaHU3AIUU
OMOJIOTHYECKOTO 00pa30BaHUS.

[Ipu otbope pazgena DKOJNOTHS ~ MCHOJB30BaH KYyJIbTYpOCOOOpa3HBI TOIXOA, B
COOTBETCTBHUM C KOTOPhIM OOyYarommecsi JOJDKHBI YCBOWUTh 3HAHHUS W YMCHHS,
HeoOXoauMBbIe it (OPMHUPOBAHUST OOIICH KyJbTYPHI, ONpEICISIONIel aJeKBaTHOE
MOBEJICHHE YeJI0BEKa B OKPYXKAOIIEH cpelie, BOCTPEOOBAHHBIC B )KU3HU M B IMPAKTHYCCKOM
JeSITeTbHOCTH.

Jis  opraHW3anuu  BHEAYJUTOPHOM  CaMOCTOSITENIBHOH  pabOTBl  CTYACHTOB,
OBJIQJICBAIOIITUX CHEIUATBEHOCTSIMU CIIO €CTECTBEHHO-HAYYHOTO npoduis
npodeccnoHaTbHOTO  00pa30BaHUs, MPEJACTABICH MPUMEPHBIM MepedeHb pedepaTon
(mokI1a0B), MHAUBUAYAJTBHBIX IPOCKTOB.

B npornecce n3yueHuss XuMu# BaKHO (hOPMHUPOBATH HHPOPMAITHOHHYIO KOMIIETCHTHOCTb
oOydatomuxcs. [loaToMy mpu oOpraHm3aéi CaMOCTOSATEIBHOW pPabOThl aKIEHTUPYETCS
BHUMaHHE OOYYaroNIMXCsl Ha TOWCKe MHPOpPMAIMU B CpPElCTBaX Macc-menua, VHTepHeTe,
y4eOHOW ®  CIeUUaIbHOW JIMTEpaType C COOTBETCTBYIONUM  O(QOPMIICHHEM U
MPEACTABICHUEM PE3YyJIbTATOB.

3. MECTO YYEBHOM JUCHUIIJIMHBI B YYEBHOM IIJIAHE
B yueOnpix mmanax I[I[ICC3 npucuuminHa BXOAUT B COCTaB 00IIE00pa3oBaTEIbHOTO

yueOHOoro mnukia. dopMmupyercs B COCTaBe MHCHUIUIMH IO BBIOOPY U3 00s3aTEIBHBIX
MpeIMETHBIX O0IacTei.

O0beM yueOHOI TUCHUIINHBI U BUbI y4e0HOH PadoThI

O0beM yacoB/

Bup yyeOHoi1 padoThI
3a4eTHBIX €]l.

MakcumasbHasi yueOHasi Harpy3ka (Bcero) 348/9,67

Oo0s3aTesbHAsA ayIUTOPHAs y4eOHAasi HATPY3Ka (BcCero) 232/6,44

B TOM 4YHUCJIC:

71abopaTOpHBIE 3aHATUS

78

MMPAKTUYCCKUC 3aHATUA

CamocTtosiTenbHas paboTa 116

Hrorosas arrecranus B popme auddepeHurpoBaHHOro 3a4eTa B 1 1 sK3aMeHa
BO 2 cCeMecTpe

4. PE3YJBTATBHI OCBOEHUS YUEBHOM JUCIIUILIVHBI
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OcBoenue copepxanus y4eOHON TUCITUTIIMHBI « PU3HKA M eCTEeCTBO3HAHUEY,
obecrnieunBaeT JOCTUKECHHE CTYICHTAMU CIEAYIOMUX Pe3yabTaTOB:
Pa3znen ®dusuka

* JIUYHOCMHBIX:

— JI1 4yBCTBO TOPJOCTH M YBa)XKCHHUS K MCTOPUU U JOCTHXKCHHUSAM OTCYCCTBEHHOM
(u3uyecKkoil Haykd;, (PU3HUECKH I'pPaMOTHOE IOBEACHHE B IPOQPECCHOHATLHOMN
JNEATEILHOCTH OBITY IIPU 0OpAICHUHN ¢ MPHOOPAMH B YCTPOMCTBAMMU;

— JI2 TOTOBHOCTH K IIPOJOJKCHHUIO 00pPa30BaHMS U MOBBIIICHUS KBAIU(HUKAIUN B
n30paHHOM TPO(MECCHOHANBHOM JCATEIBPHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIU
(U3UIECKUX KOMIICTECHIIUHA B 3TOM;

— JI3 ymeHHe HCIOJIB30BaTh JOCTHXKCHHS COBPEMEHHOH (HU3UYECKON HAyKH M
(U3UYECKUX TEXHOJIOTHH JJIS TOBBINICHUS COOCTBEHHOI'O HHTEIUICKTYaJIbHOTO
Pa3BUTHUSA B BRIOPAHHOM MPOGeCCHOHAIBHON JeATEIBHOCTH;

— JI4 yMeHHME CcaMOCTOSTEIbHO JOOBIBaTh HOBBIC NI ceOsl (DU3MYECKUE 3HAHMS,
WCIIOJIBb3YS JIUIS 3TOTO JIOCTYITHBIC HCTOYHUKH HH(POPMAIUH;

— JI5 yMeHHe BBICTpauBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMAaHJE IIO
pelIeHNI0 O0IUX 3a1a4;

— JI6 yMmeHHME YHOpaBIATh CBOCH ITO3HABATEIBHOM JCATCIBHOCTHIO, IIPOBOIHUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO HHTEIUICKTYaIbHOTO Pa3BUTHS;

* MemanpeomMemHbslx:

— M1 wucnonab30BaHHE Pa3IMYHBIX BHAOB II03HABATCILHOM ACATCIBHOCTH IS
pemieHus (U3MYECKHUX 3a7ad, IPHUMEHEHHE OCHOBHBIX METOJOB IIO3HAHHS
(HaOaroneHUs, OIHMCAHMUSA, M3MEPEHUs, OKCICPUMEHTA) JJIsd HU3y4YCHHS
Pa3IMYHEBIX CTOPOH OKPY KaloIleh IeHCTBUTEILHOCTH;

- M2 wucHoibp30BaHHE OCHOBHBIX HHTEIJICKTYAIbHBIX ONEpaluii: IMOCTAHOBKHU
3amau, (popMyIaHpoOBaHMS THIIOTE€3, aHalM3a W CHHTE3a, CpPaBHCHWUS,
O606IIICHI/I$I, CHUCTCMAaTU3alM, BbIABJICHUA IIPHYMHHO-CICACTBCHHBIX CB?IBGI\/JI,
IIOMCKa aHaJIOT'OB, d)O‘pMy.HI/I‘pOBaHI/IFI BBIBOAOB AJIA M3YYCHHA PA3JIMYHBIX CTOPOH
(u3uYeCKUX OOBEKTOB, SBJICHHUM M IIPOIECCOB, C KOTOPBIMH BO3HHKAET
HEO0OXOAUMOCTh CTAJIKUBAThLCS B MPO(eCCHOHANIBHOI cdepe;

- M3 yMmeHue TCHEpPUPOBATh HACH U ONPEACIITH CPEICTBA, HCOOXOAUMBIC I MX
peanu3anuu;

— M4 ymeH#ue UCIOIb30BaTh Pa3IMYHbIC HCTOYHUKHU IS TTOIydYeHUs (pu3ndecKoit
WHOPMAIUHU, OIEHUBATh €€ IOCTOBEPHOCTD;

— M5 yMeHHe aHAIM3UPOBATh M IIPEACTABIATh, HH()OPMALIMIO B Pa3IMYHBIX BUIAX,

- M6 yMmeHue myONMMYHO TMPEACTABIATh PE3yIbTaThl COOCTBEHHOTO HCCIEIOBAHUS,
BCCTU AUCKYCCHH, AJOCTYIIHO M TAPpMOHHYHO COY€TasA COACPKAHUC U C])OpMI)I
npecTaBisieMoil nH(popMaLny;

* npeoMemHblX:

—I11 chopmMupoBaHHOCTH MPEICTABICHUN O POJIU M MeCTe (PU3UKH B COBPEMEHHOU
Hay4YHOW KapTHHE MHpa; MOHUMaHHWE (PU3MYECKON CYIIHOCTH HaAOJI0JaeMBIX BO
Bcenennoit  sBnenuit, ponu pusuku B GHOPMUPOBAHUM Kpyrozopa u
(GyHKIMOHATBHOM TPAaMOTHOCTH YEJIOBEKa ISl PEIIeHHs MPAaKTUYECKUX 3aj1ay;

- 112 BJIaJICHHE OCHOBOTIOJIATAIO MU (buznIecKuMu MOHATHSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAaMH U TEOPHUSIMH; YBEPEHHOE UCIOJIb30BaHUE
(bu3nYecKol TEPMUHOIOTHHU CUMBOIIUKY;

—I13 BnajgeHwe OCHOBHBIMH METOJAaMH HAy4YHOI'O IO3HAHMS, HCIOJIb3YEMBIMH B
(buznke :HaOIIOIEHUEM, OITUCAHUEM, U3MEPEHUEM, DKCTIEPUMEHTOM;

- T4 ymenus oOpabGaTpiBaTh pe3yJbTaThl HW3MEPEHHUH, OOHAPYKHBATh
3aBUCUMOCTh MEXJy (OU3NYECKUMH BEJIMYUHAMH, OOBSICHATH IOJYUYCHHBIE
pe3yabTaThl U JI€JIaTh BHIBOIHI;

—I1I5 chopmMupoBaHHOCTH YMEHUS pemiaTth GU3NIECKUE 3a7a4u;

—I16 chopMHUPOBAHHOCTH, yMEHUS NPUMEHATH IMOJYUYCHHBIC 3HAHUS IS
OOBSCHEHHUs  yCIOBUW TIPOTCKaHWS (U3HUECKUX SBICHUH B  TPHUPOJIE,
npodeccuoHanbHON chepen IS NPUHSATHS TMPAKTUYECKUX pEIICHUH B
MOBCEITHEBHOM KU3HU;

- II7 chopMupoBaHHOCTH COOCTBEHHOW MO3HMIIMK IO OTHOIICHHUIO K (PHU3NUECKOM
nH(pOpMaLNK, TOTy4aeMOH U3 pa3HbIX HCTOYHUKOB.

"®uszuka' (yray0eHHBIH YPOBeHb) - TPeOOBaHUS K NPEeIMETHBIM pe3yabTaTam

OCBOEHHUSI YIJIy0JIeHHOr0o Kypca (U3MKM JA0KHBI BKJKOYATH TpPeOOBaHHUSA K
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pe3yJbTaTaM O0CBOeHHsI 6230BOr0 Kypca U JAOTOJTHUTETbHO OTPAXKATH:

1) chopMUPOBaHHOCTh CHUCTEMBI 3HAHUN 00 OOIMMX (PUINIECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUSAX, NPEACTABICHUH O JCUCTBUM BO BceleHHOW (U3NYECKUX 3aKOHOB,
OTKPBITBIX B 3¢MHBIX YCIOBHSIX;

2) chOpMHUPOBAHHOCTh YMEHHS HCCJICIOBAaTh M aHAIM3HPOBATH pPa3zHOOOpa3HbIC
¢usnyeckue SBICHUS W CBOHCTBA OOBEKTOB, OOBSACHATH MNPHUHUMIBI PAOOTHI U
XapaKTePUCTHKH TMPHOOPOB M YCTPOHCTB, OOBSCHATH CBS3b OCHOBHBIX KOCMHYECKHX
00BEKTOB C TeO(PU3NICCKIMHU SIBJICHUSMU;

3) BiaJeHNe YMEHHUSIMH BBIBUTaTh THIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIATAFOIINX
(U3MUECKUX 3aKOHOMEPHOCTEH ¥ 3aKOHOB, TNPOBEPITh UX OSKCIEPUMEHTAIBHBIMU
cpeactBaMu, GopMyIupys IeTb HCCIICIOBAHUS;

4) BlaJicHHe METOaMH CaMOCTOSITEIPHOTO TJIAHUPOBAHMSI ¥ IIPOBEICHUS (DU3MUECKHUX
OKCIEPUMEHTOB, ONKMCAHUS ¥ aHalM3a IMOJyYCHHOH W3MEpPUTEIbHONH WH(pOpMaIuH,
OTIpeJIeJIEHUS IOCTOBEPHOCTH TOIy4€HHOTO PE3yibTaTa;

5) chopMUPOBAaHHOCTh yMEHHUH IPOTHO3UPOBATh, AHAJIM3UPOBATH M OIICHUBATH
MOCTICICTBUSL  OBITOBOM ¥ TPOM3BOJCTBEHHOW JEATEIILHOCTH YEJOBEKA, CBA3aHHOM C
(U3NYECKUMU TIPOLIECCAMH, C MO3UIIMIA IKOJIIOTHUECKOM OE30MaCHOCTH.

Paznea XUMMUSI

* IUYHOCHIHBIX

1.  d4yBCTBO TOpPIOCTM M YB&XEHUS K HCTOPUM M JOCTUKEHMSIM OTE€UECTBEHHOM
XUMHAYECKONH HAayKd; XHMHYECKH TPaMOTHOE IIOBEICHHE B TNPO(ECCHOHATBHOM
NESITeIbHOCTH M B OBITY TIPU OOpalleHNH C XMMUYECKUMH BEUIECTBAMH, MaTepHaIaMy U
poleccamy;

2. TOTOBHOCTb K MPOJODKEHHIO O0pa3oBaHMs W TOBBIIUEHHUS KBATU(PHUKALMU B
n30paHHOH NPOPECcCHOHATBHON JEATENbHOCTH U OOBEKTHMBHOE OCO3HAHUE POJIH
XMUMHUYECKHX KOMITETCHLIUHI B 3TOM;

3. yMeHHe HCIONBb30BaTh JOCTIKEHUS COBPEMEHHOW XHMHUYECKOH HayKd U
XUMHYECKUX TEXHOJIOTHH Ui MOBBIIEHUS] COOCTBEHHOTO MHTEIIEKTYaJIbHOTO Pa3BUTHUS
B BbIOpaHHOM Mpo(eccuoHaNbHOM NesSTeIbHOCTH;

4.  memanpeomemmuix:

1.  wucnonb30BaHME PA3IMYHBIX BHJOB IO3HABATEIBHOW JCSITEIBHOCTH W OCHOBHBIX
MHTEIUICKTYyalIbHBIX OTiepaliuii (MOCTAaHOBKH 33auu, GOPMYJIMPOBAaHUS TUTIOTE3, aHAIHM3a
W CHUHTE3a, CpaBHEHUs, OO0OOINEHUS, CHCTEMAaTU3allM¥, BBIABICHUS TPUYUHHO-
CIIC/ICTBEHHBIX CBsI3€H, MOUCKA aHAJIOTOB, (DOPMYIUPOBAHHS BBIBOJOB) ISl PEIICHHS
MOCTABJICHHOW 3aJlaud, TPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHMs (HAOIIOICHUS,
HAay4YHOT'O 3KCHepI/IMCHTa) AJid U3YYCHUS pPa3IUYHBbIX CTOPOH XUMHYCCKUX 00BEKTOB U

MpOIECCOB, €  KOTOPBIMH  BO3HUKAaeT  HEOOXOAWMOCTh  CTAaJKWBaThCS B
npodeccuonanbHoOM chepe;
2.  WCIOJB30BaHME PA3IMYHBIX UICTOYHUKOB JIJIS TIOTyUEHHS] XUMHUECKOW HHPOPMAIINH,

YMEHUE OLNCHUTH €€ JOCTOBCPHOCTH JId JOCTHUIKCHHA XOpPOIIHWX PE3YJIbTATOB B
npodeccuoHanbHOU cdepe;

* NPEOMEMHBIX:

1.  chopMupoBaHHOCTH TPEACTABICHHH O MECT€ XHMHUHM B COBPEMEHHOW Hay4YHOU
KapTUHE MHpa; TOHUMaHWE POJIM XUMUU B  (DOPMUPOBAHUH KPyrozopa W
(YHKIIMOHATEHON TPAMOTHOCTH Y€JIOBEKa TSI PEIICHUs TPAaKTUYECKUX 33]1a4;

2.  BJaJIeHHWE OCHOBOIIOJIATAIOIIMMH XUMUYECKUMU MOHITHSIMH, TEOPUSIMU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU;  YBEPEHHOE MOJIb30BAHUE XUMHYECKOM TEPMUHOJIOTHEH U
CHMBOJIMKOM;

3. BIaJCHHE OCHOBHBIMH METOJIaMH HAYYHOT'O TO3HAHHS, WUCIOJIL3YEMBIMH B XUMUHU:
HaOII0JICHUEM, ONHMCAaHWEM, HW3MEPEHHEM, JKCIIEPUMEHTOM; yMEHHE o0pabaThIBaTh,
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OOBSICHATh pPE3yJIbTaThl IMPOBEACHHBIX ONBITOB W JeNaTh BBIBOABI, TOTOBHOCTh U
CHOCOOHOCTH MPUMEHSTH METObI TO3HAHMS MTPU PEIICHUH MTPAKTUUYECKHUX 3aJ1ay;
4. chopMUPOBAHHOCTh YMEHUS J1aBaTh KOJTUYCCTBEHHBIC OLICHKH M TIPOU3BOIAUTH PAcUCThI
10 XUMUYECKUM (OopMyJiaM U YPaBHEHHUSM;
5. BiageHWe MpaBWIAMH TEXHUKH O€30MAaCHOCTH TIPU WCIOIH30BAHUM XHUMHUYECKUX
BEILIECTB;
6. cPopMUPOBAaHHOCTH COOCTBEHHOW TMO3ULMK IO OTHOUICHHIO K XHUMHUYECKOM
nH(pOpMaLIUY, TOTYyYaeMON U3 Pa3HbIX HICTOYHHUKOB.

Pa3znea BUOJIOI' U

JINYHOCTHBIX:

JI1 - chopMHPOBAaHHOCTH YYBCTBA FOPIOCTU U YBAKECHUS K UCTOPUU U JOCTIKECHHSIM
OTEYECTBEH-HOM OMOIOrMYecKoi HayKu; IPeACTaBIECHUs O LIEIOCTHOW €CTECTBEHHO-
Hay4HOW KapTUHE MHPA;

JI2 - noHnMaHMe B3aUMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, UX BIMSHUS HA
OKpYKaloIlyI0 Cpelly, SKOHOMHUECKYIO, TEXHOJIOTUYECKYI0, COLIUAIBHYIO U 3THUYECKYIO
cepsl AeITeIbHOCTH YETI0BEKA;

JI3 - cr1ocoOHOCTH MCI0JIb30BATh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHE
Mupa B 00pazoBaTeabHON U MPO(eCCUOHATIBHON AEATEIbHOCTH; BO3MOXHOCTH
MH(POPMAIIMOHHOM CpeJIbl Uil 00eCTIeYeHUS IPOTYKTUBHOTO CaMOOOpa30BaHMS;

JI4 - BnaieHue KyJIbTypOl MBILUIEHHSI, CHOCOOHOCTh K 0000IEHHIO, aHAIU3Y, BOCIIPUATHIO
nHpOpMaIKY B 00JIACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IEJI M BEIOOPY IyTeH ee
JOCTHKEHUS B ITpoheccHOHaIbHOM cdepe;

JIS - cnocoOHOCTH PYKOBOJICTBOBATHCS B CBOCH JI€SITEIIBHOCTA COBPEMEHHBIMHU
IPUHIUIIAMU TOJIEPAHTHOCTH, JUAJIOra U COTPYAHUYECTBA; TOTOBHOCTh K B3aUMO/ICHCTBUIO
C KOJUIeraMu, paboTe B KOJIJICKTHBE;

JI6 - TOTOBHOCTb UCMOJIb30BaTh OCHOBHBIE METO/IBI 3aIIUTHI OT BO3MOXKHBIX MOCIECTBUNA
aBapuii, kKaracTpod, CTUXUHHBIX O€ICTBUI;

JI7 - oOnagaHnue HaBbIKaMu 0€30MacHOM paboThI BO BpeMsl MPOEKTHO-UCCIIE0BATENLCKON 1
AKCIIEPUMEHTAJILHON JeSATENIbHOCTH, IIPU UCIIOJIb30BaHUH J1a0OpaTOPHOTO 000PYJ0BAHMUS;
JI8 - criocoGHOCTh MCIIOIB30BaTh IPUOOPETEHHBIE 3HAHUS U YMEHUSI B TPAKTUYECKON
NeSITeIbHOCTH U TOBCETHEBHOM JKU3HU JUIsl COOIIOICHUS Mep MPOUIaKTUKN OTPaBICHUMH,
BUPYCHBIX U IPYTHX 3a00JI€BaHUI1, CTPECCOB, BPEIHBIX MIPUBBIUEK (KypEHHsI, AIKOT0JIN3Ma,
HapKOMAaHMH); IPABUJI TIOBEJICHUS B IPUPOTHON Cpelie;

JI9 - rOTOBHOCTb K OKa3aHMIO MEPBOM MOMOLIH ITPH TPaBMaX, IPOCTYAHBIX U IPYTUX
3a00JIeBaHUSAX, OTPABJICHUSIX MHUIIEBBIMU TPOTyKTAMHU.

MeranpeamMeTrHbIX:

M1 - oco3HaHHE COIMATBFHON 3HAYMMOCTH CBOEH Mpodeccru/CrenaibHOCTH, 00IagaHue
MOTHBAIMEH K OCYIIECTBIECHUIO NPO(PECCHOHATBHOM NeATETbHOCTH;

M2 - noBblIIEHHE HHTEIJIEKTYaIbHOTO YPOBHSI B ITPOLIecce U3yUeHUsT OMOIOrHYeCKUX
SIBJICHUI; BBIIAIOIIMXCS TOCTHXKEHUH OMOJIOTHH, BOLIEIIIUX B 0OIIEUEIOBEUYECKYIO
KYJBTYpY; CIOHBIX ¥ IPOTUBOPEUNBBIX ITyTEH Pa3BUTHS COBPEMEHHBIX HAYYIHBIX
B3IJISLJIOB, UACH, TEOPUH, KOHIIETILUH, TUIIOTE3 (O CYITHOCTH U IPOUCXOXKACHUH JKU3HH,
YesioBeKa) B X0/1€ paboThl € pa3InYHBIMU UCTOYHUKAMU MH(POPMAIUH;

M3 - criocoOHOCTh OPraHU30BBIBATH COTPYIHUYECTBO €AMHOMBIIIIJICHHUKOB, B TOM YHCIIE C
WCTIOJIH30BAaHUEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

M4 - cnocoOHOCTh TOHUMATh MPUHIUIBI YCTOWYMBOCTH U TPOYKTUBHOCTH KHUBOKH
MIPHUPOJIBI, IIYTH €€ H3MEHEHUS 1101 BIMSIHIEM aHTPOIOTEHHBIX (PaKTOPOB, CIIOCOOHOCTH K
CHCTEMHOMY aHAJIN3Y II100AJIBHBIX SKOJIOTHYECKUX MTPOOIIEM, BOIPOCOB COCTOSHUS
OKpY’Karollel cpeJibl U PallMOHAIBHOIO UCTIOJIb30BaHUS PUPOTHBIX PECYPCOB;
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MS5 - yMeHne 000CHOBBIBATh MECTO W POJIb OMOJIOTHUECKUX 3HAHUHN B TPAKTUYECKON
NeSTeIbHOCTH JIIOJICH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHH; ONPEAETSATh )KUBbIE OOHEKTHI B
MIPUPO/IC; IPOBOJAUTH HAOJIOICHUS 32 IKOCUCTEMaMU C LIENbI0 X OMUCAHUS U BBISIBICHUS
€CTECTBCHHBIX U aHTPOTIOTCHHBIX M3MEHEHHIT; HAXOUTh M aHATH3UPOBATh NH(POPMAITHIO O
JKMBBIX 00BEKTaX;

M6 - ciocOOHOCTH MPUMEHSTH OMOJIOTHUECKHE U SKOJIOTUICCKUE 3HAHUS JIJIS aHATTN3a
MPUKJIAIHBIX TPOOJIEM X03iCTBEHHOM 1€ TEIbHOCTH;

M7 - cnocoOHOCTh K CAaMOCTOSATETLHOMY MPOBEICHUIO UCCIIECOBAaHUM, TOCTAHOBKE
€CTECTBEHHO-HAYYHOI'0 SKCIIEPUMEHTA, UCIOIb30BaHII0 HH(POPMAITMOHHBIX TEXHOIOTHI
JUTSL PEIIeHUs] HAYYHBIX U MPO(EeCCHOHAIBHBIX 33/1a4;

MS8 - cnocoOHOCTH K OLIEHKE STHYECKHX aCIEeKTOB HEKOTOPBIX UCCIIEOBAHUI B 00JIaCTH
OMOTEeXHOIOTHH (KJIIOHUPOBAHHE, UCKYCCTBEHHOE OIJIOJIOTBOPEHUE).

3)[IpenMeTHBIX:

I11 - chopMUPOBAHHOCTH MPEACTABIECHUIN O POIU U MECTE OMOJIOTUH B COBPEMEHHOM
Hay4YHOHM Kap-THHE MHUpPA; IOHUMaHUe pojiu OnoIoruu B (GOPMUPOBAHUU KPYro3opa
(GYHKIMOHATBHON TPAMOTHOCTH ISl PEICHUS MPAKTHYECKUX 3a1ad;

12 - BnasgeHue OCHOBOMNOIArAIOIMMU IMOHATUAMU U MIPEJICTABICHUSIMU O XKUBON IPUPOJIE,
€€ ypPOBHEBOH OpraHU3alMy U 3BOJIIOLINHU; YBEPEHHOE M10JIb30BAHUE OMOJIOTNYECKOM
TEPMUHOJIOTHEH U CUMBOJIUKOI];

13 - BnasieHne OCHOBHBIMHM METOJIaMU HAyYHOTO [T03HAHUS, UCII0JIb3yEMbIMH MIPU
OMOJIOTMYECKUX MCCIIEJOBAHUSAX KHUBBIX OOBEKTOB U 3KOCUCTEM: OIMCAHUEM, U3MEPEHUEM,
MIPOBEICHUEM HAOIIOICHUI; BBISABICHHE U OIIEHKA aHTPOIIOT€HHBIX H3MEHEHUH B IPUPO/IC;
14 - chopMupoBaHHOCTb YMEHUN OOBSICHATh Pe3yJIbTaThl OMOJOTMUECKUX IKCIIEPUMEHTOB,
pelaTh 31eMeHTapHble ONOJIOTHYECKUE 3a1a4H;

I15 - chopMupoBaHHOCTH COOCTBEHHOM MO3UILIMU 10 OTHOLIEHUIO K OMOJIOrMUECKO
uH(pOpMalNY, T0JIy4aeMON U3 Pa3HbIX HCTOUHUKOB, INTOOAIBHBIM YKOJIOTHUECKUM
npoGsieMaM U MyTSAM UX PEIleHUsI.

Pa3zpen DKOJIOTUSI

* IMYHOCTHBIX

JI1-ycToitunBblil UHTEPEC K UCTOPUH U JOCTUKEHHUSAM B 00JIaCTH IKOJIOTUH;

JI2-rOTOBHOCTH K MPOJOHKEHUIO 00pa30BaHNUs, TIOBBIIICHUIO KBaTU(UKALIUK B U30paHHOMN
npo¢eCCUOHANTBHON JIEATETFHOCTH, UCTIOIB3YS MOJYYEHHBIE YKOJIOTUUECKUE 3HAHNUS,

JI3- 00beKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMITETEHIIMIA B 00JIACTH KOJIOTHH JIJIst
YyeJIOBEKa U OOIIECTBA;

JI4-yMeHus npoaHanu3upoBaTh TEXHOTEHHBIE MMOCIEACTBUS AJIsSI OKPYKAIOLIEH Cpeibl,
OBITOBOH M TIPOM3BOJICTBEHHOM JIEATEITILHOCTH YEJIOBEKA,

JI5- TOTOBHOCTH CaMOCTOSITEIBHO JIOOBIBATh HOBBIE JIJISI C€0s1 CBEJICHHS KOJIOTHUECKOM
HaIpaBJIEHHOCTH, UCIIOIB3YS JIsl 3TOTO JOCTYITHBIE HICTOYHUKH HH(POPMAIIHH;

JI6-yMeHue ynpaBiisiTh CBOEH MO3HABATEIbHOM JA€ATEIbHOCTHIO, IPOBOAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'O MHTEIJJICKTYaIbHOTO Pa3BUTHS;

JI7-ymeHue BbICTpanBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIIEHHUSI B KOMaH/I€ 10 PEIICHUI0
00X 3a7a4 B 00JIACTH SKOJIOTHH;

* MeTalpeaAMETHbIX:

MII1- oBnageHne yMEHUSAMHU U HaBBIKAMHU PA3JIMYHBIX BUAOB [103HABATENbHON
NEATEIbHOCTH Il U3YYEHHS PA3HBIX CTOPOH OKPYIKAOIIEH CPEMBL;
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MII2-npruMeHeHne OCHOBHBIX METOJIOB MTO3HAHUS (OMUCAHUs, HAOIIOICHUS,
AKCIIEPUMEHTA) JUIsl U3YyYEHUsI pa3JIMUHbIX MPOSIBICHUN aHTPOIIOT€HHOTO BO3ACUCTBUS, C
KOTOPBIMH BO3HUKAET HEOOXOAMMOCTh CTAJIKMBATHCA B MPpodecCHOHaIbHOM cdepe;

MII3- ymeHue onpeensaTh UeNH U 33JJa4d JesTeIIbHOCTH, BEIOUPATh CPEACTBA X
JIOCTUKECHHS HA TTPAKTHKE;

MII4-ymeHue ucrosib30BaTh pa3IuuHble HCTOUHUKH JUIS [TOTYYEHUSI CBEIEHUIN
SKOJIOTMYECKOM HAIIPaBJIEHHOCTH U OLICHUBATh €€ JJ0CTOBEPHOCTH JJISI JOCTHIKEHU ST
IMOCTaBJICHHBIX IEJICH U 3a/1a4;

* IpeIMETHBIX:

I11- cpopMHUPOBaHHOCTH NMPEACTaBIECHUI 00 FIKOJOTMUECKON KyJIbType KaK yCIOBUU
JOCTHIKEHUS YCTOHYMBOTO (COATaHCUPOBAHHOTO) Pa3BUTHI 00IIECTBA M IPUPOJIBL,
9KOJIOTUYECKUX CBA3SIX B CUCTEME «UEI0BEK—O00LIECTBO—IIPUPOIaY;

[12- copmMHUpPOBaHHOCTH IKOJIOTHUECKOTO MBIIIICHHS U CIIOCOOHOCTH YUUTHIBATh U
OLIEHUBATh HKOJOIMUYECKHUE MOCIIE/ICTBUS B pa3HbIX chepax IesTeIbHOCTH;

13- BnasgeHre yMEHUSIMU IPUMEHSATH 3KOJIOTUUECKHE 3HAHUSI B )KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BBIIIOJHEHUEM TUIIMYHBIX COLIMAIIBHBIX POJIEH;

[14- BnaseHye 3HaHUAMHU SKOJIOTUYECKUX UMIIEPATUBOB, I'PAX/IaHCKUX IIpaB U
00s13aHHOCTEH B 00J1aCTH 3HEPro- U pecypcocOepereHns: B MHTEpEeCcaX COXpaHEeHUs
OKPY>KaIOIIEH Cpeibl, 3I0POBbsl M O€30MaCHOCTH KU3HHU;

I15- cpopmMHUpPOBaHHOCTH JINYHOCTHOTO OTHOIIEHUS K 3KOJIOIMYECKUM LIEHHOCTSIM,
MOpaJIbHOW OTBETCTBEHHOCTH 3a 3KOJOTUUECKHE MTOCIIECTBUS CBOUX JIEHCTBUI B
OKpYKarollen cpene;

16 - chopMUPOBAHHOCTH CIIOCOOHOCTH K BBIITIOJHEHHUIO IPOEKTOB 3KOJIOTUYECKU
OPUEHTUPOBAHHOW COLIMAIBHOMU AESTEIBHOCTH, CBA3aHHBIX C 3KOJOTUYECKOU
0€30I1aCHOCTBIO OKPYXKAIOLIEH Cpe/ibl, 370POBbEM JIFOJIEH U MOBBILICHUEM HX
9KOJIOTUYECKON KYJIbTYPHI.

16



5. COJAEPKXAHHUE YUEBHOM JAUCIHHUITINHBI
Pa3zpgen ®du3zuka

BBenenue

®dusuka — dyHIaMeHTaIbHAs HAyKa O IPUPOJIC.

EctecTBeHHO-HAayUHBIA METOJ] TTO3HAHMS, €r0 BO3MOXKHOCTA M T'PaHUILIbl IPUMEHUMOCTH.
DKCIEpUMEHT M TEOpHUs B IPOIECCE MO3HAHUS IPUPOAbl. MojaenupoBaHue (GU3NUYSCKUX
SIBJIEHUH W MpoIeccoB. Pojib 3KCIIEpUMEHTa U TEOPUHU B MPOIECCE MO3HAHUS MPUPOJIBI.
dusnueckas BenuunHa. [lorpeniHocTH U3MepeHU GU3MUEeCKHX BeIHYMH. DH3HYCCKUE
3aKOHBI. | paHUIIBI IPUMEHUMOCTH (DU3UYCCKHUX 3aKOHOB. [loHATHE O (PH3MUECKOM KapTUHE
Mupa. 3HaueHue pusuku npu ocsoeHuu npodeccuii CI1O u cnenuanprocTeii CITO.

Jlabopamophbie pabombl

OrnpeneneHne MIOTHOCTA TBEPOTO TEN MPABUIBHON (DOPMBI.

1. Mexanuka

Kunemarnka. Mexannueckoe npmkenue. Ilepemenienue. I[Iyts. Ckopocts. PaBHOMEpHOE
NPSIMOJIMHENHOE JIBM)KEHHE. Y CKOpeHue. PaBHonepeMeHHOE NPSMOJIMHEHHOE JIBHKEHHUE.
CBoboaHoe magenue. [[BmkeHue tena, OpOIIeHHOro MO YIJIOM K TOPU30HTY. PaBHOMEpHOE
JBHKEHHUE TI0 OKPY>KHOCTH.

3akonbl Mmexanukn Hbrorona. IlepBsiit 3akon HetoTona. Cuma. Macca. Ummysc. Bro-
poit 3akoH HerotoHa. OCHOBHOM 3aKOH KJIaCCMYECKOW AUHaMHUKU. TpeTuit 3akoH HeroToHa.
3aK0H BCEMHUPHOTO TATOTeHUs. ['paBuTanonHoe nose. Cuiia Tsbkectu. Bec. CiocoObl u3-
MepeHus macchl Tesl. CHilbl B MEXaHUKE.

3aKoHbI COXpaHEeHHUsI B MeXaHMKe. 3aKOH COXpPaHEHUs UMITyJibca. PeakTuBHOE JBHKE-
Hue. PaGora cuinbl. Pabora moTeHnanbHbIX cuil. MomHOCTh. DHeprus. Kunetnueckas

sHeprusi. lloTeHumnanbHas SHeprus. 3aKOH COXPAHEHHS MEXaHUYECKON HHEPIuH.
[IpumeHeHME 3aKOHOB COXPaHCHHUS.

Hemoncmpayuu

3aBHCUMOCTDH TPACKTOPUH OT BBIOOPA CHCTEMBI OTCUETA.

Buabsl MeXxaHNUECKOTO JIBUYKSHUS.

3aBUCHUMOCTh YCKOPEHHUS Te€Jla OT €ro MacChl M CHUJIBI, ICHCTBYIOIIECH Ha TEJO.

CrnoxxeHnue cul.

PaBeHCTBO U NMPOTUBOIOJIOKHOCTh HANIPABJICHUS CUJT ICHCTBUS U TPOTUBOACHUCTBHUS.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT JehOpMaIlUH.

Cunbl TpeHuS.

HesecomocTs.

PeakTuBHOE JBUKEHUE.

[Tepexoa moTeHIMAIbHON SHEPTUN B KHHETHUYECKYIO U 00OpaTHO.

Jlabopamopnule padbomuol

Onpenenenue yCKOpEHUs IPU PaBHOYCKOPEHHOM JIBUKECHUU.

2. OCHOBBI MOJIEKYJISIPHOI (PU3NKHU U TEPMOAMHAMHUKH

OCHOBBI MOJIEKYJISIPHO-KHHeTHYeCKOM Teopun. UneanbHblii ra3. OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUUECKOW Teopur. PazMepsl 1 Macca MOJIEKyJl U aTOMOB. bpoyHoBcKkoe
neuxenue. Juddysus. Cunbl u sHEprus MeXMOIEKYISIPHOTO B3auMoaelicTeus. CTpoeHue
ra3000pa3HbIX, KUIKUX U TBEPIbIX Teld. CKOPOCTH ABUKEHUS MOJEKYT M UX U3MEpEHHe.
Wneanbabiit ra3. JlaBiaenue raza. OCHOBHOE YpaBHEHHUE MOJICKYISIPHO-KMHETHYECKOU TEO-
puu ra3oB. Temmeparypa u ee usmepenue. ['a3oBbie 3aK0HBI. AOCOTIOTHBIA HYJIb TEMIIE-
parypbl. TepMoanHaMuuecKkas MIKaja TeMIepaTypbl. Y paBHEHUE COCTOSIHUS UICATBHOTO
rasza. MosspHas ra3oBasi HOCTOSHHAS.

OcHOBBI TEPMOAUHAMUKH. OcCHOBHEBIE ITOHATHSA U OIIpEACIICHU . BHYTpeHHSISI OHCPIrusa
cucteMbl. BHyTpeHHss sHeprus uaeanbHoro ra3a. Pabora u tensora kak (hopmel iepegaun
sHepruu. TemnoeMKoCTh. Y IeNbHas TeIUIOEMKOCTh. Y paBHEHHUE TerioBoro Oananca. [lepBoe
Hayalo TePMOJAMHAMUKHU. AnnabaTHBIN mpouecc. [IpuHIMN NEeHCTBUS TEIIOBON MAaIlIUHEIL.
KIIZI TeroBoro nsurarens. Bropoe Hauano TepMoaMHaMUKH. TepMoIMHaMUYecKas 1IKaja
Temneparyp. XoJoaudbHble MalluHbL. TemnoBble ABUraTeau. OXpaHna npupomasl.
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CaoiicTBa nmapoB. Vcnapenne u konaeHcaiys. HacbleHHbBIH Tap U ero cBoiictBa. A0-
COJIIOTHasA U OTHOCHUTCIIbHAsA BJIaXHOCTh BO31YyXa. Touxka POCHI. KI/IHGHI/IC. 33.BI/ICI/IMOCTI>
TEeMIIEpaTyphbl KUIIEHUS OT JaBiaeHus. [leperpeThiii map U ero UCIoJib30BaHUE B TEXHUKE.

CaoiicTBa KUAKOCTeH. XapaKTepUCTHKA KUIKOTO COCTOSHUS BeriecTBa. [loBepxHOCT-
HBIA CIIOH KUJKOCTH. DHEPTUsl TOBEPXHOCTHOTO CJIOsA. SBIICHUS HA TPAHUIIE KUIKOCTH C
TBEPABIM TeaoM. KanuisipHble sBICHUS.

CgoiicTBa TBepaAbIX TeJl. XapaKTEepPUCTUKA TBEPJIOTO COCTOSIHUS BEUIECTBA. YIIPyrue
CBOMcCTBa TBepAbIX Ted. 3akoH I'yka. MexaHn4yecKkne CBOICTBA TBEPABIX Ted. TemioBoe
pacuiMpeHue TBEepAbIX Tel U xKuakocTeu. [LnaBnenune u kpucraaiuszamnus.

Jemoncmpauuu

JIBm>xeHne OPOYHOBCKHUX YaCTHII.

Huddy3us.

W3MeHeHUE JaBIICHUS ra3a ¢ U3MCHCHUEM TeMIIepaTyphl IIPH IMOCTOSHHOM 00beMe.

H3oTepMudeckuil 1 n300apHbBIM IIPOIECCHI.

M3MeHeHHE BHYTPEHHEH SHEPTHH T IIPU COBEPIICHUHU PAOOTHI.

Mojenn TEmIOBEIX ABUraTEIIEH.

Kumenue BoabI Ipyu MOHMKEHHOM JIaBIICHUU.

IIcuxpomeTp u TUTPOMETP.

SIBneHMs MOBEPXHOCTHOTO HATSIKEHUS U CMAaYMBaHUS.

Kpucramisl, amopdHbIe BelIecTBa, KUIKOKPUCTALIHYCCKUE TEJa.

Jdabopamopuvie pabomuot

IIpoBepka 3akona boinsa-Mapuorra.

N3MmepeHre aOCONMOTHOM M OTHOCHTEILHON BIIAYKHOCTH BO3yXa.

Onpenenenne Ko3(HPUIIHEHTA TOBEPXHOCTHOTO HATSKEHUS BOBI.

Omnpenenenne K03QGUIHCHTA TMHEWHOTO PACIIUPEHUS TBEPbIX TEJ IPU HATPECBAHUU.

3. DJIeKTpOAUHAMHUKA

DJeKTpUYecKoe MmoJie. DICKTPUUECKUE 3apsabl. 3aKOH COXpPaHEHMs 3apsija. 3aKOH
Kynona. Dnexrpuueckoe nojue. HanpsikeHHOCTD 3ekTpuyeckoro modist. [Ipunuun cynep-
o3Iy noJieid. Pabora cun snekTpocrarudeckoro mons. I[lorenmnuan. Paznocts moTeH-
[UAJIOB. DKBUMOTEHIIMAIBHBIE MOBEPXHOCTU. CBS3b MEXIY HAIPSXKEHHOCTHbIO U Pa3HOCTHIO
MOTEHIMATIOB AIEKTPUYECKOT0 moJisl. JIMdJIeKTpuku B aaekTpudeckom noie. [lonspuszamms
nuanekTpukoB. [IpoBoguuku B anekTpuueckom mose. Konaencaropsl. CoequHeHne KOH-
JICHCATOPOB B Oarapero. DHeprus 3apsyKEHHOTO KOHJIEHCATOpa. DHEPrus JICKTPUIECKOro
TOJISI.

3aKOoHBbI MOCTOSIHHOTO TOKA. Y CIIOBHUS, HEOOXOAUMBIE ISl BOSHUKHOBEHHSI U TIOJIepIKa-
HUS DJIEKTpUYecKoro Toka. Cuia Toka U IJIOTHOCTh ToKa. 3akoH Oma isi y4acTKa Ienu
0e3 DJIC. 3aBHCHMOCTD JJIEKTPHYCCKOTO COMPOTHBIICHUS OT MaTepHaja, JUIMHBI B TLIO -
IaJIA MOMEPEYHOr0 CEUYCHHS MTPOBOJHUKA. 3aBUCUMOCTh JJIEKTPUUECKOTO COMPOTUBICHUS
MPOBOJHUKOB OT TEeMIIEpaTypbl. DJIEKTPOJBMIKYIIAsl CHJIa UCTOYHHUKA TOKa. 3akoH Oma
Uit monHou nenu. CoennHeHre MPoBOAHUKOB. COeTMHEHNE MCTOYHUKOB DJIEKTPUUECKOMN
sHepruu B Oarapero. 3akoH JIkoyns—IJlenna. PaGora 1 MOIIHOCTh 3JIEKTPUUECKOTO TOKA.
TennoBoe nelicTBUE TOKA.

DJIeKTPUUYECKHH TOK B MOJynpoBOAHUKAX. COOCTBEHHAs MPOBOAMMOCTD IMOYIIPOBOI-
HUKOB. [TomynmpoBOHUKOBEIE TPUOOPHI.

MarnutHoe noJjie. BekTop MHAYKIIMKM MarHUTHOTO moJjis. JIeicTBHe MarHUTHOTO MOJIS Ha
MPSIMOJIMHEMHBINA TPOBOJHUK ¢ TOKOM. 3aKOH Amiiepa. BzaumoneiictBue TokoB. Maruur-
HBII OTOK. PaboTa mo mepemMenieHro MpoBOIHUKA C TOKOM B MarHUTHOM TioJie. [leficTBue
MarHUTHOTO TIOJIS Ha JABWXKyIuics 3apsaa. Cuna Jlopenna. OnpeneneHne yIeabHOro 3a-
psaa. YCKopuTenu 3apsHKEHHBIX YaCTHII.

DJIeKTPOMArHUTHASI HHAYKIUsA. DJIEKTpOMarHuTHasi HHIYKIUsA. BuxpeBoe anekTpuye-
ckoe noJsie. CaMOMHIYKIIMS. DHEPTUsSI MAaTrHUTHOTO TOJIS.

Jlemoncmpayuu

B3aunmopenicTBue 3apsiKEHHBIX TEl.
[IpOBOAHUKHM B 3JIEKTPUUECKOM IIOJIE.
JIM3EKTPUKHU B DIIEKTPUYECKOM TOJIE.
Konnencaropsr.
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TenaoBoe JEUCTBUE NEKTPUUECKOTO TOKA.

CoOcTBeHHAs M PUMECHAS MPOBOIUMOCTD MOJYIPOBOIHUKOB.

ITostynipoBOJIHUKOBBIN THO.

Tpanszucrop.

OneIT OpcTeaa.

BzaumojeiicTBre MPOBOAHUKOB C TOKaMH.

OTKJIOHEHUE JIEKTPOHHOT'0 ITyYKa MarHUTHBIM I10JIEM.

ONEKTPOABUTATEb.

DIIEKTPOU3MEPUTEIBHBIC TPHOOPHI.

ONEeKTpOMAarHuTHas HHAYKIIHS.

Omngsitel Gapanes.

3aBucuMocTh DJIC caMOMHIYKIIUH OT CKOPOCTH M3MEHEHHS CHJIBI TOKA U MHIYKTHB-
HOCTH IPOBOJIHHUKA.

Pabora snekTporeneparopa.

Tpauchopmarop.

Jdaoopamopusie pabomut

MN3ydyeHue nenei mocToSTHHOTO TOKA.

OnpeneneHue yaeabHOTO COITPOTUBIICHUS ITPOBOHUKA.

Omnpenencuue 3JIC u BHYTPEHHETO CONPOTHUBIICHHUS HCTOYHHKA HAIIPSIKCHHS.

HccaenoBanue 3aBUCUMOCTH MOIITHOCTH, IOTPEOJIIEMOM JIaMITON, OT HAIIPSKESHHS Ha

ee 3aKHNMax.

4. Koj1e0anus 1 BOJHBI

Mexannueckue koseoanusi. Konebdarenpnoe nprmkenue. ['apMoOHHYECKHE KOJIEOAHUS.
CBoOoHBIC MexaHUYecKue kosiebanus. JInHeitHbIe MeXaHUIeCKUE KoaeOaTeIbHbIC CH-
creMbl. [IpeBpallieHre SHEPruM Mpu KojiedarenpbHoM ABMKeHun. CBOOOIHBIE 3aTyXaIOIINE
MeXxaHuueckue koyiebanus. BoiHykIeHHbIE MEXaHUYECKHE KOJIeOaHus.

Yupyrue BoJnbl. [lonepeunsie U NpOAOIbHBIE BOJHBI. XapaKTEPUCTUKHU BOJHBI. YpaB-
HeHUe TUIockoi Oeryuiedt Bomubl. MHTepdepenuus BonH. [loHsTHe 0 nudpakuuu BOJH.
3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €ro IPUMEHEHHUE.

DJIeKTPOMATHUTHBbIE KoJiebanus. CBOOOIHbBIE AEKTpOMarHuTHele konebanus. [Ipe-
BpallleHuEe PHEPruu B KOJIeOATEIbHOM KOHTYype. 3aTyXarollue 3JIeKTPOMarHuTHbIE KO-
nebanust. ['eHepaTrop He3aTyXarwIKUX SJIEKTPOMArHUTHBIX KoJieOaHWW. BBIHYXICHHBIC
anekTpuueckue konedbanus. [lepemennsiit Tok. ['eHepaTop mepemenHoro Toka. Pabora u
MOIIHOCTh TMEPEMEHHOTO TOKa. ['eHepaTopsl Toka. TpanchopmaTopbl. TOKH BBICOKOU
yacToThl. [lonydenue, nmepenada u pacnpeiesieHue dIEeKTPOIHEPTHH.

DJIeKTPOMATHUTHBIE BOJHBbI. DJIIEKTPOMArHUTHOE TOJIE KaK OCOOBIA BHJ MaTEpPHUU.
OnekTpoMarauTHeie BOHBL. Bubpatop ['epria. OTkpbIThIN KonebaTenbHbIH KOHTYp. 30~
operenue panuo A. C. ITonoBeim. [Tonsitue o paguocsssu. [IpumeHeHne 3MeKTPOMArHmr -
HBIX BOJIH.

Jemoncmpauuu

CB00OOIHBIC U BBIHYK/ICHHBIE MEXaHHMYECKHUE KOJIeOaHMUs.

Pe3onanc.

OO0pazoBaHue U pacpoCTpaHEHNE YIIPYTHX BOJIH.

YacToTa KomebaHnii U BRICOTA TOHA 3BYKa.

CB00OOIHBIE IEKTPOMAarHUTHBIC KOJIEOAHMUS.

OcumwuiorpaMma MepeMeHHOro ToKa.

N3nydenune u mpreM 3JIeKTPOMArHUTHBIX BOJTH.

Pannocesi3b.

Jdabopamopnsie pabomot

OmnpeneneHue YyCKOPEHUSI CBOOOHOTO MaJeHUS C TOMOIIBIO MaTEMaTHYECKOTO
MasiTHUKa.M3ydeHne 2JIeKTpPOMAarHUTHBIX KOJIEOaHUH C TOMOIIIBIO
ocruutorpada.

5. OnTuka

IIpupoaa cBera. CKOpoCTh paclpOCTPaHEHHUS CBETA. 3aKOHBI OTPAKEHHUS U MPEIIOM-
nenus ceeta. IlonmHoe oTpaxkenue. JInH3pl. ['n1a3 kak ontuyeckas cucrema. ONTHYECKHUE
MPUOOPBHI.

BoanoBbie cBoiicTBa cBeta. MHTepdhepennus cBera. KorepeHTHOCTh CBETOBBIX JIYUCH.
Nutepdepennius B TOHKMX TUIeHKaX. Mcmonp3oBaHue WHTEpHEpPEHIIUM B HAyKe W
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texHuke. Judpakums cera. Judpaknus Ha 1enm B mapajuIeNbHBIX  JTydax.
Judpakuuonnas pemerka. [lonstue o romorpaduu. ITomspu3amus MONEPEYHBIX BOJIH.
[Tonspuzanus ceeta. Jucnepcus cBeta. Bunbl cnektpoB. CriekTpsl ucnyckanus. CieKTpbl
MOTJIOIICHUS. Y IIbTpaHOJIeTOBOE U HH(PaKpacHOE U3lIydeHHs. PeHTreHoBCcKue ayun. Mx
IIpUpOAA U CBOMCTBA.

Jlemoncmpayuu

3aKOHBI OTPAXKECHUS U TIPEIIOMJICHUS CBETA.

[TosiHOE BHYTpEHHEE OTpaKEHUE.

OnTtuueckue npubopkI.

HNutepdepennns ceera.

Judpaxkmaus cBeTa.

[Tonyuenue cekTpa ¢ HOMOIIbIO IPU3MBI.

[TonydeHue criekTpa ¢ MOMOIIbI0 TU(DPAKIIMOHHON PEIICTKH.

Cnektpockor.

Jdaoopamopnsvie pabomut

Onpenenenre mokazaTes MPEJTOMIICHUS CTEKJIA.

OrnpeneieHue JJIMHBI CBETOBOM BOJIHBI C IIOMOIIBIO JTU(GPAKIIMOHHON PEIICTKH.

Habntonenue CrieKTpoB ¢ MOMOIIBIO CIIEKTPOCKOTA.

6. Di1eMeHTHI KBAHTOBOW QU3NKH

KBanTtoBasi ontuka. KBantoBas runore3a Ilnanka. ®@oronsl. BHemnuii ¢hoTosnmekTpu-
yeckuii 3ppext. Buyrpennuii porosaddext. Tumnsl HoTo316MEHTOB.

®du3nka aroma. Pa3BuTHe B3MISA0B HA CTPOCHHUE BEIICCTBA. 3aKOHOMEPHOCTH B aTOM-
HBIX CIIeKTpax Bojopoja. Anepnas moaens aroma. OmeiTel D.Pesepdopaa. Moaens atoma
Bogopoda no H.bopy. KBanToBbI€ reHepaTopEL.

du3znka aTOMHOro sapa. EcrecTBeHHas pau0aKTUBHOCTh. 3aKOH PaJlO0aKTHBHOIO pac-
naja. CriocoObl HAOIIOCHUS M PErUCTPAIlMU 3apsDKEHHBIX yacTuil. Dddexkr BaBumoa —
UYepenkora. CtpoeHue atomHoro sapa. JledhekT macchl, SJHEprUs CBSI3M U YCTOHUYHUBOCTH
aTOMHBIX siaep. SAnepHble peakuun. VIcKycCTBEHHAss paauoaKkTUBHOCTb. JleneHne TsaKembIx
snep. Llemnas simepHas peakius. Ympasisemas IernHas peakuus. SnepHbiii peaktop. [lo-
Jy4eHUEe PaJMOAKTUBHBIX M30TOIMOB U UX MPUMEHEHHE. bruomornueckoe nelcTBUE paauo-
AKTUBHBIX M3JYYCHHI. DJIEMEHTApPHBIC YaCTHUIIBI.

Jemoncmpauuu

dotorddexr.

JImHeyaThIe CIIEKTPBI PA3JIMYHBIX BEIIECTB.

IIpumepHbIe Tembl pedepaToB (I0KIAA0B),
HHIMBHYAJIBHBIX IPOCKTOB

Anexkcannp ['puropbreBuu CTOJIETOB — PYCCKUM (U3HK.

Anexcangp CremanoBud [lomoB — pycckuii yueHbIH, H300peTaTeslb paauo.
AJlbTepHAaTHUBHASA YHEPreTUKA.

Anape Mapu AMnep — OCHOBOIIOJIOXKHHK 3JIEKTPOJIMHAMUKH.
ACUHXPOHHBIN JBUTATEIb.

AtomHas dusuka. M3otonsl. [IpumeHenne pagnoakTHBHBIX H30TOIOB.
bopuc CemenoBuu SAko6u — pusmuk u u300peTaTeb.

Benunuaiimme oTKpBITUS (GU3UKH.

Buasl snekTpuueckux pa3psaaoB. DIEKTPUIECKHUE pa3psabl Ha CIIy)KOe YeloBeKa.
lonmorpacdwust u ee mpuMeHeHUE

Jludpakius B HAIICH )KU3HU.

Kunkve KpucTasibl.

Hrops BacunseBuy KypuatoB — (pu3uk, opranu3aTop aTOMHOW HAYKH M TEXHUKH.
Ncaak HproToH — co3mareinb KI1acCHIeCKOW (hU3UKH.

Hcnonb30BaHnE 2IEKTPOIHEPTUHU B TPAHCIIOPTE.

Knaccudukanms u xapakTepuCTUKH dJIEMEHTAPHBIX YaCTHII.
KoHcTpyknimOHHas MPOYHOCTHh MaTEpHUala U €€ CBS3b CO CTPYKTYPOU.
KoHcTpykuus v BUBI 1a3€pOB.

Jla3zepHble TEXHOJIOTMU U UX UCIIOIB30BaHHUE.

Jleonapao na BuHuM — ydeHbIH M U300peTaTEeb.

Maiixn @apaneit — co3aarenb yueHHUs 00 3IeKTpOMarHuTHOM TOJIE.
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Makc Ilnask.

Metoa Me4EHBIX aTOMOB.

MeToabl HAOIIOACHUS U PETUCTPAIlUU PAJIMOAKTHBHBIX U3JIYYCHUN U YaCTHII.
Muxaun BacunbeBud JIOMOHOCOB — YUCHBIN SHIMKIOICIHCT.
Mopenu aroma. OnbsiT Pesepdopaa.

MonekynsapHO-KUHETUYECKast TCOPHS UICTbHBIX Ta30B.

MoJiHuS — ra30BbIi pa3psil B IPUPOIHBIX YCIOBUSIX.
HanoTtexHomorust — MeXIUCIUIUIMHAPHAS 00J1acTh (PyHIaMEHTAILHON U TIPUKIaL "
HOW HAYKU U TEXHUKHU.

Huxkona Tecna: »xKu3Hb 1 HEOOBIYANHBIC OTKPHITHSL.

Hwunbc bop — oauH u3 co3pareneii COBpeMeHHOH (hH3UKH.
OObscHeHUEe (POTOCHHTE3a C TOYKH 3peHUS (DU3UKH.

Onrtudeckue sIBJICHUS B IPUPOJIE.

IlepeMeHHBIN JIEKTPUUYECKUN TOK U €0 IIPUMEHECHUE.

[Ina3ma — deTBepTOE COCTOSTHUE BEIIECTBA.

ITpuMeHeHMe SJIEPHBIX PEAKTOPOB.

[Tpupoaa dheppoMarserusma.

[TpoOIeMBI 3KOJIOTHH, CBSI3aHHBIC C UCIIOJIB30BAHUEM TEIIJIOBBIX MAIIIHH.
[IpousBoacTBO, Iepeaaya U NCIOJIb30BAHKUE DJICKTPOIHEPTUH.
PeakTuBHBIC IBUTATEIM U OCHOBBI PA0OTHI TEIJIOBOW MAITUHBI.
Pentrenosckue nyun. Uctopust oTkpeiTus. Ilpumenenne
CoBpeMeHHas CIIyTHUKOBAs CBS3b.

CoBpeMeHHas ¢u3UUYECKas KapTHHA MHpA.

YapTpa3Byk (MmojydeHue, CBOMCTBa, IPUMEHEHHE).

YrpaBisieMblii TEPMOSAEPHBIA CUHTES.

YckopuTenu 3apsKeHHBIX YaCTHII.

dusrka U My3bIKa.

dusnueckre cBOMCTBA aTMOCHEPHI.

DOTO3JIEMEHTHI.

dotorddext. [Ipumenenue apieHus Gorodddexra.

Xanc Kpuctnan DpcTes; — 0CHOBOIOJIOKHHK 3JICKTPOMAarHeTH3MA.
[IIxana 3J1€eKTpOMarHUTHBIX BOJIH.

DKOJOTHYECKHUE MTPOOIEMBl U BO3MOXKHBIC ITyTH UX PCIICHUS.
DJIEKTPOHHAs MMPOBOJAMMOCTh METAIOB. CBEPXIIPOBOAUMOCTb.

Paznen XUMMSI
Bgenenue

HaquHe METOJAbI ITO3HAHUS BCIICCTB U XMMHUYCCKHUX sBiaeanii. Poip OKCIICPUMCHTA U
TEOPUM B XUMHMHU. MoJenupoBaHHEe XUMHMYECKHX IpPOIECCOB. 3HAu€HHE XUMHM IpH
ocBoeHun cneruanbHocte CIIO ecrecTBeHHO-HaAyyHOro MNpo@uiisd MpodeccruoHaIbHOTO
o0Opa3oBaHUsl.

1 Oprannueckas XUMH
" OcHoghble NOHAMUS OPeAHUYECKOU XUMUU U MeOPUst CMPOeHUs. OP2AHUYECKUX
COeOUHeHUl

IIpeamer opranmyeckoil XumuM. I[IpupoaHBIE, HCKYCCTBEHHBIE U CHUHTETUYECKHE
opraHuyeckure Bemectsa. CpaBHEHUE OPraHUYECKUX BEUIECTB C HEOPraHUYECKUMH.

BanenTHOCTE. XMMHYECKOE CTPOCHUE KaK MOPSIOK COCIMHEHHS] aTOMOB B MOJIEKYJIBI I10
BAJICHTHOCTH.

Teopust crpoennsi opranuveckux coeguHeHuit A.M. bByrtiaepoBa. OcHOBHbIE
MOJIOKEHUST TEOPUH XHMHYECKOro cTpoeHus. HM3omepus u wm3oMmepbl. XHMHUYECKHE
(bopMyJIBI M MOJIETH MOJIEKYJT B OPraHMYECKOW XUMUH.

Kaaccuduxkanus opranmyeckux BemrecTB. Knaccudukainus BemeCTB MO CTPOSHUIO
YIJIEPOJHOTO CKeJeTa M HAIWYMI0 (YHKIMOHAJIBHBIX TPYHH. ['OMOJOrM M TOMOJIOTHS.
Hauana nomenknarypsl [UPAC.

Kaaccnduxanusa peakuuii B opranndeckoi xumuu. Peakuuy nprucoequHeHNs
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(ruapupoBaHUsl, TAIOTEHUPOBAHNUS, THIPOTAIOTEHUPOBAaHUS, TUapaTanun). Peakuun

OTIIEIUICHUS (ACTUAPUPOBAHUS, IETUAPOTATIOTCHUPOBAHUS, IETHApaTanun). Peakiuu

3amenieHus. Peakiuy nusomMepusanuu.

Hemoncmpayuu

Mojienu MOJIEKYJI TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCTUHEHH.

KauecTBeHHOE 0OHapy)EHHUE yTIIepo/ia, BOAOPOIa M XJI0pa B MOJIEKYJIaX OpraHUIeCKIX
COCTUHEHUH.

Jlabopamopuuiii oneim
N3roroiieHne Moaenein MOJIEKyJl OpraHMYECKUX BEILIECTB.
Pemenue 3anay Ha Haxoxaenue popmyi. CoctaBieHue GopMyIL.
Ilpogpunvuvie u npogheccuonanvno snauumple 3n1emenmul cooeprycanus. llonstue o
cyOcTpare u pearenre. Peakiiny OKUCIIEHUS U BOCCTAHOBIJICHUS OPraHUYECKHUX BEIIECTB.
CpaBHeHue K1acCU(pUKAIMKA COSTUHEHUH U KJIacCu(UKAIIUK PeaKifii B HEOPraHMYECKOn
Y OPraHUYECKON XUMUU.

u  Yenee00opoovl u ux npupooHvie UCmoYHUKU

AJIKaHbl. AJKaHbBl: TOMOJIOTMYECKHH DsJl, W30MEpPHUSs M HOMEHKJIATypa aJIkaHOB.
XUMUYECKHE CBOMCTBAa allkaHOB (MeTaHa, 3TaHA): TOPEHHE, 3aMEILIEHUE, Ppa3IoKEHUE,
nerugpupoBanue. [I[pyuMeHeHne ankaHOB HA OCHOBE CBOMCTB.

AJIKeHbI. OTUJIEH, €ro TMoJy4yeHHue (JEeTUAPUPOBAHUEM »HITaHA, JACTOJUMEpPHU3ALNCH
noju3TUWiIeHa). ['omonoruyeckuii psii, U3oMepus, HOMEHKJIATypa ajKeHOB. XHMHYECKHE
CBOMCTBA ATUJIEHA: TOPEHUE, KAUeCTBEHHbIE peakluu (oOeclBeunBaHre OPOMHOM BOJBI U
pacTBOopa IepMaHraHara Kajuus), ruaparanus, noaumepusanus. [IpuMenenue sTuieHa Ha
OCHOBE CBOMCTB.

JAuenbl W Kaydyyku. [loHsTme O aueHax Kak yriIeBOJOpOAax € ABYMS JBOMHBIMU
cBsa3aMu. ConpsbkeHHble AMeHbl. XMMUYEeCKHe CBOMCTBa OyTanueHa-1,3 u u3ompena:
oOeciBeurBaHle OpOMHOM BOABI U ToOdUMEpU3alMs B Kayuykd. HarypanpHblii u
CHUHTETHUYECKNE KayuyKH. Pe3uHa.

AJIKMHBI. ArneTtwiieH. XUMUYECKHE CBOMCTBA alleTHJIEHA: TOpeHue, OOECIBEYMBAHUE
OpOMHOI BOJIbI, MPUCOETUHEHUH XJIOPOBOAOPOAa U ruaparauus. [lpuMeHeHue anerusieHa
Ha OCHOBE CBOMCTB. MeXKaccoBasi U30MEpHS C AJIKaJUEHAMMU.

Apenbl. benzon. Xumuueckue cBoiicTBa O€H30/1a: TOpPEHHE, PEAKIMU 3aMeIleHUs
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpupoaHbIe HCTOYHMKH YIJIeBOAOPOAOB. [Ipupoanslil ra3: coctas, IPUMEHEHHE B

KayecTBE TOIUIMBA.

Hedts. CoctaB u nepepabotka Heptu. [leperonka Hedgru. HedrenpoayKkTsl.

Hemoncmpayuu

['openue MeTaHa, TUIIEHA, alleTUIICHA.

OTHoleHNe MeTaHa, STUIIEHA, alleTUJeHa U OEH30Ja K pacTBOpaM MepMaHraHaTa Kajus
u OpoMHOIi BoJie.

[lonydyenne sTuieHa peakuued AeTUApaTaly 3TaHOJA, alleTUIeHa — TUAPOJIU30M
KapOu1a KaabIusl.

PaznokeHne kayuyka 0OpH HarpeBaHHM, WCIbITAHHE TPOAYKTOB pAa3jIOXKEHUS Ha
HENPEIENbHOCTD.

Konnexkuust obpasnoB Heptun m HedrenpomykroB. Kommekius «KameHHBIN yroiap u
MPOLYKIHS KOKCOXMMUYECKOTO TPOU3BOJICTBAY.

Jlabopamopnysie onvimui
O3HakoMJIeHHE ¢ KOJUIeKInel o0pa3oB HePTH U IPOAYKTOB €€ nepepadoTKu.
O3HakoOMJIEHHE C KOJUIEKLIMEH KaydyKoB 1 00pa3liaMu U3AEIUi U3 Pe3HHBI.
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Ilpogpunvnvie u npogheccuonanvno 3nauumvle 31eMeHmMbl COOEPHCAHUA.

[TpaBuno B.B. MapkoBHukoBa. Kinaccudukarus 1 Ha3HaueHUE KaydyKOB.

Knaccudukarus u HazHaueHne pe3uH. Bynkanuzanus kaydyka.

[lonydyenue aneTuiieHa NUPOIM30M MeTaHa M KapOuAHBIM crnocobom. Peaxius
[OJINMEpU3auu BUHWIXI0pUAA. [lonuBUHMWIXIIOpU U €ro nmpuMeHeHue. Tpumepusanus
arieTusieHa B O€H30171.

[Tonsatue 06 skcrpaknuu. BoccraHoBnenne HUTpoOeH307a B aHWINH. ['oMoiornueckuit
pan apenoB. Tonyos. HurpoBanue tonyona. TpoTui.

OcHoBHbIE HaNpaBJIEHUS NPOMBIIUIEHHOM N1epepadOTKH NPUPOIHOIO Irasa.

[TonyTHBIN HedTSIHOM ra3, ero nepepadoTka.

[Tporiecchl TpOMBIIITIEHHON TepepaboTku HedTH: KpekuHr, pudopMuHr. OKTaHOBOE
YKCII0 OEH3MHOB U IIETAHOBOE YHCIIO JIM3€JIbHOTO TOIUIHMBA.

Kokcoxumnueckoe mpou3BOACTBO U €ro MPOTYKIIHS.

u  Kucnopoocooepocawue opeanuieckue coeOuHeHus

Couprsel. [lonmydyenue »5TaHona OpoKEHHMEM TIUIIOKO3bl UM TUApaTaluedl  ATHIIeHa.
I'mapokcwibHas rpynna Kak (yHKuuoHanbHas. IloHsATHE O HpeAeiabHBIX OJHOATOMHBIX
cnuprax. XMMHUYECKHE CBOICTBAa JTaHOJIA: B3aMMOJEHCTBHE C HaTpueM, 00pa3oBaHME
IPOCTBIX U CIOXHBIX 3(UPOB, OKUCIEHUE B anbjeruj. IIpuMeHeHue 3TaHosa Ha OCHOBE
CBOMCTB. AJIKOTOJIM3M, €r0 IOCIEACTBHS Ul OPraHU3Ma YEJI0BEKa U MIPEyNIPEKICHUE.

['muuepuH kak NOpeacTaBUTENb MHOIOATOMHBIX cnHUpToB. KadecTBeHHas peakuusi Ha
MHOI0aTOMHBbIE clIUpThI. [[puMenenue riuuepuHa.

®enon. Pusnyeckue M XMMHUYECKHE CBOWCTBa (peHosia. BzaumHOe BiMsSHHME aTOMOB B
MoJieKyJie (eHONa: B3aMMOACWUCTBHE C THUAPOKCHIOM HATpUs W A30THOM KHUCIOTOM.
[IpumeHeHnue ¢eHona Ha OCHOBE CBOMCTB.

Aabaernabl. [lonstue o0 anpaerugax. AsbAerujHas Tpylmna Kak (yHKIIMOHAJIbHAS.
dopmalbIerHT M €ro CBOWCTBA: OKHUCIEHHE B  COOTBETCTBYIOLIYHO  KHCIIOTY,
BOCCTAHOBJIEHHME B COOTBETCTBYIOUIMI coupt. [lonmydeHue anbaerugoB OKHUCIEHHUEM
COOTBETCTBYIOLIUX CIIUPTOB. [Ipumenenune Gpopmasbaeruia Ha OCHOBE €ro CBOMCTB.

KapG6onoBbie kuciaothl. [lonarue o xapOoHOBbIX kucioTax. KapOokcuibHas rpymnmna
Kak (QyHKUMOHaNbHasA. ['OMONOrHYecKuii psia TNpeleNbHbIX OJHOOCHOBHBIX KapOOHOBBIX
kucnoT. [lonyyeHre kapOOHOBBIX KMCIOT OKHCIEHUEM allbAETUI0B. XUMHUECKUE CBOWCTBA
YKCYCHOM KHCIIOTBI: OOILMEe CBOMCTBA C MMHEPAJbHBIMH KHCIOTAMU U PEaKIHs
stepudukanuu. [IpumMeHeHne yKCyCHOM KHUCIOTHI Ha OCHOBE CBOWCTB. BhICHIME >KHpHBIE
KHCJIOTHI Ha IPUMEPE NAIBMUTUHOBOU U CTEAPUHOBOM.

Caoxuble 3¢gupsbl u xkupbl. [lonydeHue cioXHbBIX 3QUPOB peakuuen 3TepupuKalnu.
CrnoxHble >gupsl B npupoje, ux 3HaueHue. [IpruMeHeHHe CIOXKHBIX 3(QHUpPOB Ha OCHOBE
CBOMCTB.

XKupsr kak crnoxsble 3¢upbl. Knaccupukanus xupoB. XUMUYECKHE CBONCTBA KHPOB:
TUAPOJIU3 M TUIPUPOBAHHUE KHUIKUX >XKUPOB. lIpuMeHeHue XUpPOB Ha OCHOBE CBOMCTB.
Mpeia.

YraeBoabl. YTIeBOJb, WX KiIacCHU(pUKAIUA: MOHOcaxapuisl (TIOK03a, (PYyKTO3a),
Jcaxapuibl (caxapo3a) U mojmcaxapuabl (KpaxMal U IeJUTioi03a).

['moko3a — BelecTBO ¢ ABOWCTBEHHON (PYHKIMEW — anbJeruA0CHUpT. XUMHUECKHE
CBOWCTBA TJIIOKO3bl: OKHCIEHHE B TJIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COpOWT,
cnuproBoe Opoxenue. [IpuMeHeHne riioKko3bsl Ha OCHOBE CBOWCTB.

3HaueHue YIJIEBOJOB B JKMBOM MNPHUPOAE M KU3HM denoBeka. IloHsrne o peakuumsax
MOJIMKOHJCHCAIUK M THAPOJM3a Ha IMpHUMepe B3aWMONPEBPAIICHUN: TIIIOKO3a <>
MOJINCAXaAPU.
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Hemoncmpayuu

Oxucnenue cupTa B ajabAETuA.

KauecTBeHHBIE peaKIIM¥ HA MHOTOATOMHBIE CITUPTHI.

PactBOopuMocTh (peHona B Boge mpu 0OBIYHON TeMIIEpaType U HarpeBaHUU.

KadecTBeHHbIE peakuy Ha (PEHOJI.

Peakuus cepedpsiHOro 3epKaiia anbAeru10B U III0KO3bI.

OxwuciieHue anbJIeru0B U IIII0KO3bl B KUCIOTY ¢ HOMOIIbI0 Tuapokcuaa meau (11).
KavectBennas peakuust Ha kpaxmai. Komnekius s¢pupHbIX Macen.

Jlabopamopnuvie onvimut

PactBopenue riminepuHa B BoAe M B3aumojielicTBue ¢ ruapokcuaoMm meau (I1).

CBolicTBa YKCYCHOUM KUCIIOTHI, OOIIHE CO CBOMCTBAMU MHUHEPATBHBIX KHCIIOT.

B3anMozeiicTBre TIIFOKO3bI U caxapo3bl ¢ ruapokcuaom meau (II).

KauecTBenHas peakius Ha Kpaxmail.

Ilpogunvusie u npogheccuonanvro 3nauumvle INEMEHMbL COOEPIHCAHUAL.

MeTusnoBslil CIUPT U €ro UCIOIH30BAHUE B KAYECTBE XUMHUECKOTO ChIphs. TOKCHUYHOCTh
METaHoOJIa U MpaBujia TEXHUKU 0€30MacHOCTH pU paboTe ¢ HUM. DTHIICHTIIMKOIb U €r0
npuMeHeHHEe. TOKCHYHOCTh ATHJICHTJIMKOJIS | TPaBUJIa TEXHUKH 0€30MacHOCTH IpH padoTe
C HUM.

[Tomrydenue ¢eHoNa U3 TPOAYKTOB KOKCOXHMHUYIECKOTO IMPOU3BOJICTBA U M3 OCH30JIa.
[Monukonnencanus popmanpaeruaa ¢ Geronom B GeHoI0POPMAIbIETHIHYIO CMOTY.
Auneransaerus. [lonsitue o ketonax Ha npumepe aueroHa. [[pumMeneHne aleToHa B TEXHUKE
Y IPOMBILUIEHHOCTH.

MHuoroo6pa3ue KapOOHOBBIX KHCIOT (IIABEJIEBOM KHUCIOTHI KakK JIBYXOCHOBHOM,
aKpPHJIOBOM KUCIIOTHI KaK HelpeieIbHOi, OEH30MHOM KUCIOTH KaK apOMaTUYECKO).

[InenkooOpa3yromue wmacina. 3amMeHa KHUPOB B TEXHUKE HEMHILIEBBIM CHIPHEM.
CuHTEeTHYECKHE MOIOIIHNE CPECTRA.

MomnouHokucioe OpoxkeHue T1IOK03bl. Kucnomonounsie mnpoaykTel. CuiocoBaHue
kopMoOB. HutpoBanue nemntonossl. [IupokcriinH.

u  Asomcoodepocawue opeanuyeckue coeounenus. Ilonumepoi

Amunbl. Ilonstue 00 amuHax. AnudaTHueckue aMuHbI, HUX KIacCUpUKaUusi U
HOMEHKJIATypa. AHWIMH Kak oOpraHudeckoe ocHoBaHue. IlomyueHue aHwinHa U3
HuTpoOeHs3ona. IlpuMeHeHMe aHMIMHA HA  OCHOBE  CBOMCTB. AMMHOKHCJIOTHI.
AMHUHOKHCIOTBL Kak aM¢oTepHble OU(YHKIMOHAIbHBIE OPraHUYECKUE COEAMHEHUS.
XUMUYECKUE CBOKMCTBA AMHUHOKHUCIIOT: B3aUMOJICHCTBUE € LIEI0YaMU, KUCIOTaMU U IPYT C
apyroMm (peakuust noiukonaeHcanuu). [lentunHas cBs3p ¥ noaunentuisl. [Ipumenenue
AMHUHOKHCIIOT HA OCHOBE CBOMCTB.

Beaxku. [lepBuunas, BTopu4Hasi, TPETUYHAS CTPYKTYPhI OEKOB. XUMUYECKHE CBONCTBA
OeNKOB: rOpeHHe, JeHaTypalus, TUAPOJIN3, LBETHbIE peakuuu. buonornueckue GyHKIUU
O€eJIKOB.

IMoammepsl. benku u nonucaxapupl Kak OMONOIUMEPHI.

IInacrtmaccsl. [lonyuenue nmoimMepoB peakuueld NoIMMEPU3alMi U MOJIUKOHICHCALINN.
TepMomuiacTH4HbBIE U TEPMOPEAKTUBHBIE M1acTMacchl. [IpencraBurenu niacTmace.

BOJ’[OKH&, HX K.J'IaCCI/I(l)I/IKaIII/Iﬂ. HOJIy‘{CHI/IC BOJIOKOH. OTI[CJ'IBHLIC npeaACTaBUTCIIN
XHUMHUYCCKHUX BOJIOKOH.

Hemoncmpayuu

BzaumogeilicTBue aMMuaka M aHUJIMHA C COJITHOM KUCIIOTOM.

Peakmus anunuHa ¢ 6poMHOM BOJIOH.

Jloka3aTenbCcTBO HAMMYMS (PYHKIIMOHAIBHBIX TPYII B pACTBOPAX aMUHOKHUCIIOT.
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PacTBopeHue u ocaxaeHue OeKOB.
[[BeTHBIC peakiuu OEIKOB.
['openue nNTUYbEro mnepa u MepCTHOW HUTH.

Jlabopamopnuvie onvimut

PacTBOpenue 6e1KoB B BojiE.

OOHapykeHre OEIKOB B MOJIOKE M MSICHOM OYyJIbOHE.

Jlenatypauus pacTBopa Oelika KypHHOTO sHI[a CIUPTOM, PACTBOPAMHU COJEH TSHKEIBIX
METaJIJIOB U MIPU HarpeBaHUH.

Ilpakmuueckue 3anamus

Pemenue sxcriepuMeHTaIbHBIX 337a4 HA UICHTU(DUKALINIO OPTaHUYECKUX COCIUHEHHI.

PacriozHaBaHue miacTMacc ¥ BOJIOKOH.

Ilpogunvusie u npogheccuonanvno 3nauumvle INEMEHMbL COOEPHCAHUAL.

AMUHOKAIpOHOBas KUCI0Ta. KanpoH Kak nmpeicTaBUTeNb MOJIMaMUIHBIX BOJIOKOH.

Hcnonp3oBanue rupoiu3a 0eiaKoB B IPpOMbIILIeHHOCTH. [TonmuBUHMIXIOpHA,

nonurerpadropatuieH (tedaon). Genonopopmansaeruanbie IacTMaccesl. Llemrymon.

[TpoMbIIIeHHOE TPOU3BOACTBO XMMHUECKUX BOJIOKOH.

OO0mas 1 HeoOpraHu4vecKass XuMusi
2.1. OcHnoemnbie noHsamus u 3aKOHbL XUMUU

OcHoBHbIe nMoHsATHSA XuMHH. BemectBo. Atom. Monekyna. XUMHUYECKHI 3JIEMEHT.
Annotponus. [IpocTeie u cioxHbie BemecTBa. KauecTBeHHBIN U KOJMYECTBEHHBIM COCTaB
BelecTB. XUMHUYECKHE 3HAKU U (GopMysibl. OTHOCUTEIBHBIC aTOMHAas M MOJICKYJISIpHAs
Maccel. KonnuecTBo BelecTna.

OcHoBHbIE 3aK0HBI XUMHH. CTexnoMeTpHsl. 3aKOH COXPAHEHUSI MacChl BEIIECTB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJIIPHOM CTPYKTYphl. 3aKOH ABOIaJpo U CIIEICTBUS
U3 HEro.

PacuerHble 3a1aun Ha HAXOKJEHUE OTHOCUTEIBHON MOJIEKYJIIPHOM Macchl, ONpeiesieHue
MacCOBOH J0JM XUMUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

Hemoncmpayuu

Mopenu aToMOB XUMHYECKUX 3JIEMEHTOB.

Mopnen MosieKyJ MpOCTBIX M CIOXHBIX BeLIECTB (ImapocTepkHeBble u CTioapTa—
bpurneba).

Komekius mpocThIX U CI0KHBIX BellecTB. HekoToprie BelecTBa KOJTUYECTBOM 1 MOJTb.

Monenb MOISIpHOTO 00bEMa ra30B.

Annorponust hochopa, KUCIOPOia, 0JI0BA.

Ilpochunvnvie u npogheccuonanvno snavumole 31eMEHMbl COOEPHCAHUA.

AnnorponHbie MoaubUKaIMU yriaepoaa (anmmas, rpaduT), Kuciaopoaa (KHUCIOPOI, 030H),

onoBa (cepoe u 6enoe 0110Bo). [loHATHE 0 XUMUYECKON TEXHOIOTHH, OMOTEXHOJIOTHH U

HAaHOTEXHOJIOTHH.

2.2. [lepuoouueckuii 3axon u Ilepuoduueckas cucmema Xumuueckux 91eMeHmos
. U. Menoeneesa u cmpoerue amoma

Iepuoanuecknii 3axkon JI.LMU. MenngeneeBa. Otkpeitue JI.JMI. MenaeneeBsiM
[Tepuonnueckoro 3akoHa. Ilepmommueckuii 3akoH B (opmymupoBke [[.MI. Menneneena.
[leprognueckast TabnuIla XUMHUYECKHUX OJJIEMEHTOB — Trpaduueckoe oToOpakeHue
nepuoanueckoro 3akoHa. CTpyKTypa MMEpUOAMYECKON TaOMUIBl: MEepuoaAbl (Majbie |
0oJbIIKe), TPYIIHI (TJIaBHAS U TOOOYHAS).

Cmpoenue amoma u Ilepuoouueckuii 3axkon /I.H. Menoeneeea. ATom — cioxHas
gactuna. Sapo (MpOTOHBI U HEUTPOHBI) W DIEKTpOHHAas obonouka. M3otombl. CTpoeHue
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IEKTPOHHBIX 000JIOUYEK AaTOMOB 3JEMEHTOB MaibIX MepruonoB. OCOOEHHOCTH CTPOCHMS
AJIEKTPOHHBIX 000J0YEK aTOMOB JIEMEHTOB OOJBIINX MEPHOOB (IIEPEXOAHBIX HIEMEHTOB).
[Tonsitue 06 opOurtansx. S-, p- u O-opOuTanu. DJIEKTPOHHbIE KOH(UIYypaluH aTOMOB
XUMHYECKUX 3JIEMEHTOB.

CoBpemenHas ¢opmynupoBka Ilepuonndeckoro 3akoHa. 3HaueHue Ilepmoguueckoro
3akoHa U [lepuoguyeckoil cucrembl XUMHYECKUX dieMeHTOB .M. MenneneeBa mid
pa3BUTHS HAyKH U IOHUMaHUS XUMUYECKON KapTUHBI MUpa.

Hemoncmpayuu

Paznuuneie  Qopmber  Ilepuogmueckoid  cuCTeMbl XMMUYeCKHx dnementoB .M.
Meunneneena.

Junamudeckue TaObIuIb Uit MoAeupoBanus [leprogudeckoi CUCTEMEL.

DJeKTpU3anus Tel U UX B3aUMOJIEUCTBHE.

Jlabopamopmbwtii onvim

MonenupoBanue noctpoenus [lepuonnyeckoii TaOIUIBI XUMHUUECKHUX 3JIEMEHTOB.

Ilpogpunvuvie u npogheccuonanvno 3nauumvle 31eMeHmMbl COOEPHCAHUAL.

PannoaktuBHOCTh. McniONb30BaHNE PAJUOAKTUBHBIX H30TOIIOB B TEXHUYECKUX LENSX.

PeHTreHOBCKOE U3IIyYeHUE U €r0 UCII0JIB30BAHUE B TEXHUKE M MEIULIMHE.

MopenrpoBaHue KaKk METO/l IPOTHO3UPOBAHUS CUTYallUl HA TPOU3BOCTBE.

2.3 Cmpoenue sewecmasa

Honnass xumuyeckasi cBs3b. KaTHOHBI, uX 00pa3oBaHHWE U3 aTOMOB B pE3yjbTare
mpolecca OKHCIIeHUs. AHHUOHBI, MX 00pa3oBaHHME U3 aTOMOB B pe3yibTaTe Mpoliecca
BOCCTaHOBJICHHs. VOHHas CBA3b KaK CBSI3b MEXKIY KaTHOHAMU U aHHMOHAMHU 3a CYET
AJIEKTPOCTATUYECKOTO MpHUTsHKeHHs. Kitaccumdukanus MOHOB: 1O COCTaBy, 3HAKy 3apsna,
HaJIMYUIO TUAPATHOU 000104YKku. MoHHbBIE KpucTaunueckue pemeTku. CBoWCTBa BEIIECTB C
MOHHBIM THIIOM KPUCTAJUTMYECKON PEIICTKH.

KoBajienTHasi xumMu4Yeckasi cBsi3b. MexaHu3M 00pa3oBaHUS KOBAJIECHTHOW CBSI3U
(OOMEHHBIH W  JIOHOPHO-AKUENTOPHBINA).  DJIEKTPOOTPHUIATEIbHOCT.  KoBajeHTHBIE
MoJIIipHAsT W HENoJsipHas cBsi3u. KpaTHOCTh KOBaJeHTHOW CBs3H. MOJEKYJSpHBIE U
aTOMHBIE KpUCTAJUTMYEeCKHe perieTkr. CBOMCTBA BEUIECTB C MOJICKYJIIPHBIMA M aTOMHBIMH
KPUCTAIITUYECKIMH PEIIeTKAMH.

Meranaauyeckasi cBsi3b. MeTaindeckass KpUCTALTHYECKAs pelIeTKa U MeTaJuTndecKast
XUMHYecKas CBsA3b. DU3MUECKUE CBOIICTBAa METALIOB.

ArperaTHble COCTOSIHHMSI BelIeCTB M BOJOPOAHAsi CBs3b. TBepmoe, XKHUIKOE U

razoobpasHoe cocTosHus BemiecTB. Ilepexon BemiecTBa W3 OAHOTO arperaTHOro

cocTosiHUS B Apyroe. BogopoaHas cBsi3b.
Yucrtble BemecTBa U cMecH. [ToHaTue o cmecu BeliecTB. [ OMOTreHHbIE U Te€TEPOreHHbIE
cmecu. CocraB cMeceil: o0beMHasi 1 MaccoBasi JJOJU KOMIIOHEHTOB CMECH, MaccoBasi JA0Js
IIPUMECEH.

NucnepcHble cucrembl. [lonstTue o nucnepcHoit cucreme. [ucnepcHas ¢aza u

nucriepcuonHas cpena. Knaccudukanus aucnepcHsix cucreM. [IoHsATHE 0 KOJUTOMIHBIX

CUCTEMaX.

Jemoncmpayuu

Mozens KpUCTAITHYECKON PEIIETKH XJIOPUIa HATPHSL.

OO0pa3ipl MUHEPATIOB ¢ MOHHON KPUCTAJUIMYECKOW PEIIETKON: KaubI[UTa, TauTa.

Monenu KprucTasIn4ecKnX peleToK «CyXoro Jpaa» (i iona), anmasa, rpagura (Wim

KBaplia).

[TpuGopsI Ha KUIKAX KPUCTAITUIAX.

OO6pa3ipl pa3IuYHbIX JUCIIEPCHBIX CHUCTEM: IMYJIbCUH, CYCHEH3HH, a’spo3oieil, reneil u
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30JIEH.
Koarynsmus. Cunepesuc. Dpdext Tunnans.

Jlabopamopnusie onvimut
[Ipurorosnenue cycreH3uu kapooHaTa Kajablis B Bojie. [loryueHue sMyiabcuu MOTOPHOTO
Macia. O3HaKOMJIEHUE CO CBOWCTBaMU JUCHEPCHBIX cucTteM. IIpogpunvhuie u
npogheccuonanvHo 3nauumble r1emenmol cooeprcanus. 11onsp-
HOCTb CBSI3U M NOJIAPHOCTH MoOsieKyJbl. KonneHncanus. Texydects. Bosronka. Kpucramim-
3anus. CyOnumanus u aecyOnumanus. AHOManuu (U3NYECKUX CBOWCTB BOJIbL. JKuakue
KpucTaylabl. MUHEpasbl U TOPHBIE TOPOABI KaK MPUPOIHBIE CMECH. DMYJIbCUU U CYCIIEH3UU.
3onu (B TOM umcie asposonn) u reau. Koarymsanus. Cunepesuc.

2.4 Booa. Pacmeopuvl. Dnekmponumuyeckas ouccoyuayus

Bona. PacrBopbl. PacTBopenune. Bona kak pactBopuTenb. PacTBOpUMOCTH BEHIECTB.
Haceiiennpie, HEHACHIIIEHHBIE, TTEPECHIIIEHHBIE PACTBOPHL. 3aBUCUMOCTh PaCTBOPUMOCTH
ra3oB, JKUJKOCTEH U TBEP/BIX BEIIECTB OT PA3IUYHbBIX (DAKTOPOB.

MaccoBast 10J11 pacCTBOPEHHOI'O BELIECTBA.

DJIEKTPOJIMTHYECKAS TUCCOUMALUS. DJIEKTPOIUTHI U HEITEKTPOUTHI.
OeKTpoauTHYEeCKas Juccoranus. MexaHu3Mbl 3JeKTPOTUTHUECKON AUCCOLUALNM JUIs
BELIECTB C Pa3IMUHBIMU TUIIAMU XUMUYECKOU CBsI3U. [ uapaTUpoBaHHbIE U
HEeruApaTUpoBaHHble HOHBL. CTENeHb AIEKTPOIUTHYECKON qucconranuu. CUibHbIE U
ciabple AMEeKTPoIUThl. OCHOBHBIE NIOJIOKEHUSI TEOPUH IEKTPOIUTUYECKOM
nucconuanuu. KuciaoTel, OCHOBaHUS M COJIU KaK 3JIEKTPOJIUTHI.

Hemoncmpayuu

PacTBOpUMOCTB BELIECTB B BOJE.

CobupaHue ra30B METOJIOM BBITECHEHUSI BOJIbl. PacTBOpeHune B BoJjie CEpHOM KUCIOTHI U

coseil ammoHusi. O6pasiibl KPUCTAIUIOTUIPATOB.

M3roroBieHne TAIICOBOM MOBS3KU.

HcnplTaHue pacTBOPOB 3JIEKTPOJIUTOB U HEAIEKTPOJINUTOB HA MIPEAMET AUCCOLUALINH.

3aBUCHUMOCTb CTETIEHU IEKTPOJIUTUUECKON JUCCOLUAIMN YKCYCHOW KMCIOTHI OT

pa30aBieHUs pacTBoOpa.

JIBuKeHMe OKpallleHHbIX HOHOB B 3JIEKTpHUUecKOM moJe. [Ipurorosienune xxecTkon

BOJIbI M YCTPAHEHUE €€ KECTKOCTH. FIOHUTBI.

O06pa3iubl MUHEPaIbHBIX BOJ PA3IMYHOIO Ha3HAYEHMUS.

Ilpakmuueckoe 3anamue

IIpuroroBnenue pacTBopa 3aJaHHON KOHLIEHTPALUK.

Ilpochunvnvie u npogheccuonanvno snauumole 3n1emenmul cooeprycanus. Pac-
TBOpEHHE Kak (U3HKO-XUMHUYECKHI Tporecc. TemmoBbie 3(h(EeKThl TpU pacTBOPECHHH.
Kpucrannoruaparel. Pemenune 3amad Ha MacCOBYIO JIOJIIO PAacCTBOPEHHOIO BEILECTBA.
[Ipumenenue BoAbl B TEXHUYECKUX HeNsX. JKECTKOCTh BOJABI U CIOCOOBI €€ YCTpaHEHHUS.
MuHepanbHbIe BOJBI.

2.5 Knaccugpurayus nHeopeanuyeckux coeOuHeHull U ux ceoUucmaa

Kuciaorsl m ux cBoiictBa. KucCioTbl Kak »IEKTPOJIUTHI, MX Kiaccu(UKaus 10
Pa3INYHBIM IIpHU3HaKaMm. XuMuueckme CBOMCTBaA KHCJIOT B CBETC TEOpHUHN
NIEKTPONIUTHYECKOH nucconumannu. OcoOeHHOCTH B3aMMOAEUCTBHUS KOHIEHTPHUPOBAHHOM
CEpHOI 1 a30THOM KHUCIOT ¢ MeTaJulaMi. OCHOBHBIE CLIOCOOBI MOTYUYEHHS KUCIOTHI.

OcHoBanuss M uMX cBoiicTBa. OCHOBaHMS KaK AJIEKTPOJMTHI, UX KiacCU(UKAIUS IO
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pa3IMYHBIM ~ NpU3HaKaM. XUMHUYECKHE CBOMCTBA OCHOBAaHMM B CBETE TEOPUU
3JIEKTPOJUTUYECKON auccounanuu. Pa3moxkeHne HEpacTBOPUMBIX B BOJE OCHOBAHUM.
OcHoBHbIE CTIOCOOBI MOTYYEHHS] OCHOBAHHIHA.

Coumn m nx cBoiicrBa. Conu Kak 31eKTpoiuThl. CoaM CpelHue, KUCIbIE U OCHOBHBIE.
XHWMHYECKHE CBOMCTBA COJICH B CBETE TECOPHH AICKTPOIUTHUCCKOMN Arcconuanui. CriocoOb
nosryyeHus cose.I'uaponus coneu.

Oxcuapl 1 ux cBoiicTBa. ConeoOpasyromnue 1 HeconeoOpasyrone okcuibl. OCHOBHBIE,
aMm(pOTepHbIC U KHCIOTHBIE OKCHJIBI. 3aBHCHMOCTh XapakTepa OKCHIa OT CTEIeHU
OKHUCJIEHHS O00pa3ylollero ero Meramia. XUMHUYecKHe cBoicTBa okcunoB. [lomyuenue
OKCH/IOB.

Hemoncmpayuu

B3anmoaeiicTBre a30THOM M KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOT ¢ METAJIJIAMU.
['openue docdopa u pacTBOpeHHE MPOLYKTa TOPEHUS B BOJE.

[Tomyuenue u cBoiicTBa amporepHoro ruapokcuaa. HeoOpaTumsiii ruapoans kapouaa
Kanpiusa. OOpaTUMBIN THAPOIIN3 COJIEH PA3IMYHOTO TUTIA.

Jlabopamopnusie onvimut

Wcnbrtanue pacTBOPOB KUCIOT MHANKATOpaMu. B3anmoelcTBre METaIOB C
KucioTamu. B3anMoielicTBHE KHCIIOT ¢ OKCHIaMU MeTaJuioB. B3anMonelicTBue KUCIIOT €
ocHOBaHMSAMH. B3anMoieiicTBHE KHUCIIOT C COJISIMH.

HcnbiTanue pacTBOPOB 1IeI04eH HHAUKATOpaMu. B3anMo1eiicTBHE 1IETI0YEH C COJISIMHU.
Pa3znoxeHne HepaCcTBOPUMBIX OCHOBAHMM. B3anmoencTre coneil ¢ MeTaiaMu.
B3aumoneicteue cosei apyr ¢ apyrom. I'uaponus cone pa3janyHoOro TUIa.

Ilpogpunvuvie u npogheccuonanvro 3HauuMble 3J1eMEHMbL COOEPIHCAHUA.

[TpaBuia pa3baBneHus: cepHoil KucnoThl. Mcnonp3oBaHue cepHON KUCIOTHI B
MMPOMBIIIJICHHOCTH. EI[KI/IC IeJI04M, UX UCII0JIb30BAHHUEC B ITPOMBIINIJICHHOCTH. T"amrenas n
HeraleHasi U3BeCTh, UX IMPUMEHEHHUE B CTpOUTENbCTBE. ['UIc u anedacTtp, rTUIICOBaHUE.
ITonstue o pH pactBopa. KucioTtHas, menoyHas, HeMTpajibHas cpesia pacTBOPOB.

3  Xumuueckue peaxyuu

Knaccupukanus XuMmuyeckux peakumid. Peakiuy coeiuHeHus, pa3ioxKeHus,
3ameneHus, oomena. Karanutuueckue peakiuu. O6patuMblie 1 HEOOPATUMBIE PEAKIIUH.
['oMoreHHbI€ U TETEPOTEHHBIE PEAKITNU. IK30TEPMUUECKHUE U SHIOTEPMHUUECKUE
peaxiuu. TernoBoit a3 pexT xumMuueckux peakuuit. TepMmoxuMudecke ypaBHEHHS.

OKuCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CreneHb okucieHus. OKUCIUTENb U

BOCCTaHOBJIEHHE. BoccTaHOBUTENb W OKHCIeHHEe. MeToJ SJIeKTpoHHOro OanaHca Uit

COCTABJICHHS] YPABHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

Ckopocth xumMHYecKHX peakumi. [loHsATHE O CKOPOCTM XHWMHMUYECKUX PEaKLUM.
3aBUCUMOCTh CKOPOCTH XUMHUYECKHX pEaKIUil OT pPa3IudHbIX (HAKTOPOB: TMPUPOJIBI
pearupyromux BemecTB, UX KOHIEHTPALIMH, TEMIIEPATypPbl, TOBEPXHOCTU COMPUKOCHOBEHUS
Y UCTOJIb30BAHUS KAaTAIN3aTOPOB.

O0paTuMocTh XUMH4YeCKHUX peaknuid. OOpatumble U HEOOpaTUMBbIE PEAKIIUU.
XUMHYECKOE PAaBHOBECHUE U CITOCOOBI €T0 CMEIICHUSI.

Hemoncmpayuu

[Tpumepsr HEOOPATUMBIX PEAKITUI, UAYIIUX C 00pa30BaHUEM OCa/IKa, Ta3a WM BOJIBI.

3aBUCUMOCTBH CKOPOCTH PEAKIIMU OT MPUPOJIbl pearupyrolux BeulecTs. Bzaumoaeiictsue

pPacTBOPOB CEPHON KHUCIIOTHI C pacTBOpaMH THOCYJIb(aTa HATpUs pa3IuYHON

KOHIIEHTpAlLlUU U TeMIepaTypbl. Moaesb KUISIIEro Clos.

3aBUCUMOCTh CKOPOCTH XHMMHYECKOW peakluu OT TPHUCYTCTBUS KaTajau3aropa Ha
MIPUMEPE PA3JIOKEHUS MTEPOKCUA BOJOPO/Ia C TOMOIIBIO TUOKCH/Ia MapraHiia U KaTajaa3bl.
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Mogens anekTponusepa.

MO,Z[eJIB BHGKTpOHHSHOﬁ BAaHHBbI JIA MTOJIYUCHU A aJIFOMHUHUA.

Mosenb KOJIOHHBI CHHTE3a aMMHUAKa.

Jlabopamopnusie onvimut

Peakuus 3amenieHust MeM KeJe30M B pacTBOpPE MEIHOro Kyrnopoca. Peakiuu, nayume
¢ 00pa3oBaHMEM 0Ca/IKa, T'a3a WIH BOJBI.

3aBUCHMOCTh CKOPOCTH B3aWMOJCHCTBUS COJISIHOM KHCJIOTBI C MeETallaMH OT HX
MIPUPOJIBI.

3aBUCUMOCTh CKOPOCTH B3aUMOJEMCTBHMSI LHMHKA C COJIIHOM KHUCJIOTOM OT ee
KOHIICHTPAIIUH.

3aBUCUMOCTh CKOpOCTH B3aumojenctBus okcuaa meau (II) ¢ cepHoit kucimotoit ot
TEeMIIepaTypBhl.

Ilpogunvusvie u npogheccuonanvro 3nauumvle I1EMEeHmMbl COOEPHCAHUA.
[TonsiTHE 006 A5IeKTpOIH3E. DINEKTPOIU3 PACIIIABOB. DJIEKTPOIU3 PACTBOPOB.
DIIEKTPOIUTUUECKOE MOTyUeHNEe altoMUHMs. [[pakTHueckoe NpuMEHEHHUE 3JIEKTPOIIN3a.
["anbBanomactuka. ['anpBanocterus. PadunupoBanue 1IBETHBIX METAJIJIOB.
Karanus. 'omorenHble U rereporeHsuble karanusaropsl. [Ipomoropsl. Karanutuueckue
siibl. UTHrUOUTOPBL.
[Ipon3BOaCTBO aMMHUaKka: CbIpbe, anmnaparypa, Hay4Hble IPUHILIHIIbI

4  Memannwl u Hememaivl

Metaniabl. OcoOEHHOCTH CTpPOEHHMs aTOMOB M KpHUCTaioB. (DHU3MUECKue CBONCTBA
MeTauioB. Knaccugukanus MeTayuioB MO pa3iMYHbBIM NpU3HaKaM. XMMUYECKHE CBOICTBa
METAJJIOB. DJIEKTPOXUMUYECKHUH psAJl HANPSIKEHUH MeTaioB. MeramioTepMusi.

OOume cnocoObl noxydyeHuss meramwios. [lonstue o meramrypruu. [Iupomeramnyprus,
TUIPOMETAJUTYprusi ¥ 3JeKTpoMeTatyprusi. CruiaBbl YepHbIE U LIBETHBIE.

Hemetamnbl. OcoOeHHOCTH CTpOCHHS aTOoMOB. Hemeramasl — MPOCThIE BEIICCTBA.
3aBHCUMOCTh CBOMCTB TaJOr€HOB OT UX TIIOJIOKEHUS B TIEPUOJUUECKON CHCTEME.
OKI/ICJ'II/ITeJ'II)HI)Ie 11 BOCCTAHOBUTCJIILHBIC CBOﬁCTBa HCMCTAJIJIOB B 3aBUCHUMOCTH OT HX
MIOJIOXKEHHS B PSIIIY AJIEKTPOOTPHUIIATEIIBHOCTH.

Hemoncmpayuu

Komnekuus mertamos.

B3aumoneiicTBue MeTamioB ¢ HeMmeTaysiaMu (kenesa, [MHKAa M alllOMUHUS C CEpoH,
QTFOMHHWS ¢ HOJIOM, CYPBMEI C XJIOPOM, TOPEHHUE Kelie3a B XJIope).

['openue meTanmos.

ATIOMUHOTEPMHUSL.

Konnexkuust HemerannoB. ['openue HemeramioB (cepsl, ¢docdopa, yris). BeitecHeHue
MEHee aKTUBHBIX TaJIOTCHOB M3 PACTBOPOB MX COJICH 00Jiee aKTHBHBIMU TaJIOTCHAMH.

Moens TPOMBINIICHHON YCTAHOBKH JIJIsl TPOU3BOJICTBA CEPHOM KUCIOTHI. MOJIeNb neuu
JUTIS 00KHTa W3BECTHsKA. KOJIEKIINY MPOAYKIMA CHITMKATHOW MPOMBININIEHHOCTH (CTEKIIa,
dapdopa, dasiHca, IeMeHTa pa3IMYHBIX MapoK U Jp.).

Jlabopamopnuie onvimol

3akaJika U OTITYCK CTaJIH.

O3HaKOMJIEHHE CO CTPYKTYpaMH Ceporo u OEsoro 4yryHa.
Pacno3znaBanue pyj xenesa.

Ilpakmuueckue 3anamus
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[Tonyyenue, cobupaHue 1 pacro3HaBaHHUE T'a30B.
Pemienue skcriepuMeHTaIbHBIX 33/a4.

Ilpogunvusie u npogheccuonanvro 3nauumvle INEMEHmMbl COOEPIHCAHUA.

Koppo3ust MeTaiiioB: XumMudeckasi U JIEKTPOXUMHUYECKas. 3aBUCUMOCTb CKOPOCTHU

KOPpO3HH OT YCJIO0BUH oKpyxaromeil cpensl. Kinaccudukanus Koppo3uu METauIoB 110

pa3anyuHbIM npu3HakaMm. CriocoObl 3aIIUThl METANIOB OT KOPPO3UHU.

ITpon3BOACTBO YyTyHa U CTAJIN.

[Tonyyenne HemMeTaIIOB (PPAKIIMOHHOM MEPETOHKOM KHUIKOTO BO3AyXa U JIEKTPOIU30M
PacTBOPOB MJIM PACILIABOB JJIEKTPOJIUTOB.

CunukartHas IpOMBILUIEHHOCTh. [Ipon3BOACTBO CEPHON KUCIOTHI.

[TpumepHbIe TeMBbI pedepaToB (TOKIAIO0B),
WHIUBHIyaTbHBIX POEKTOB

* buorexHonorus v reHHas HHXEHEpUs — TexHosoruu X XI Beka.

* HanotexHoiOrusl KaKk NMPUOPUTETHOE HAIPaBICHUE PAa3BUTUSI HAYKU U TIPOU3BOJCTBA
B Poccuiickoit denepanuu.

* CoBpeMeHHbIE METO/IbI 00e33apaKMBAHUS BOIBI.

*  ANI0Tpomnus METaJJIOB.

* JKu3Hb U IeATEIHLHOCTh BEIMKUX XHMMHUKOB

* Xuznb u gesrensHocTh .M. Menaeneena.

* «llepuoamueckomy 3aKoHy Oyiyliiee He TPO3UT Pa3pPyIICHUEM. ..

* Cunres 114-ro sanementa — TpuyMdp poCCHUMCKUX (HU3UKOB-SIAEPIIUKOB.

* H3otomnsl Bogopoaa.

* lcnonb3oBanue pajiMOaKTUBHBIX U30TOMOB B TEXHUYECKUX IICIIAX.

* PEHTreHOBCKOE U3IIyYEHHUE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEIUIIMHE.

* [Ina3ma — 4eTBEpPTOE COCTOSHUE BEIIECTBA.

* AmMopdHbIe BelecTBa B MIPUPOJE, TEXHUKE, OBITY.

* OxpaHa OKpyXaromel cpenbl OT XWUMHUYeCKoro 3arpsisHeHus. KoinuecTBeHHBIE
XapaKTEPUCTUKH 3arps3HEHUST OKPYIKAIOIIEH Cpebl.

* Ilpumenenue TBepAOTrO U razoodpazHoro okcuaa yriaepoaa (IV).

* 3amuTa 030HOBOI'0 3KpaHa OT XMMUYECKOTO 3arpsi3HEHMSL.

* I'pyboaucnepcHble  CHUCTEMBI, HX KJIacCU(PUKAIUSI ¥  HCIOJb30BaHHE B
npohecCuOHaNBHOM NeSTeNbHOCTH.

* KocMeTnueckue reim.

* IlpumeHeHue CycrieH3uid U AMYJIbCHI B CTPOUTENBCTBE.

* MuHepalibl ¥ TOpHBIE TTOPOIBI KAaK OCHOBA JIUTOC(HEPHI.

» PacTBOpbI BOKpYT Hac. THUITBI pacTBOPOB.

* Boga kak peareHt u cpena il XMMHYECKOro mporecca.

* Xuzsb u nearenvHocts C. Appennyca.

* Briam OTEUeCTBEHHBIX YYEHBIX B  Pa3BUTHE TEOPUU  DIICKTPOIUTHUCCKOM
JIHCCOIIMAIIHH,

* VYCTpaHEHHE )KeCTKOCTH BOJIbI HA MMPOMBIIIJICHHBIX MTPEATPUSITHSIIX.

* CepHas KHCIOTa — «XJI€0 XUMHYECKON MPOMBIIUICHHOCTH.

* lcnonb30oBaHne MUHEPATHHBIX KUCIOT HA MPEAIPHUATHAX PA3IMIHOTO TTPODHIIS.

*  OKkcH/IbI ¥ CONU KAaK CTPOUTEIbHBIE MATEPUATIBI.

* Hcropus runca.

* IloBapeHHas COJb KaK XMMHUYECKOE ChIPhE.

* MHoronmmkuii KapOOHAT KAIBIUS: B IPUPO/IE, B TPOMBIIINICHHOCTH, B OBITY.

* Peaxiuu ropeHus Ha MPOU3BOJCTBE U B OBITY.
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* BupryaibHOE MOAECIUPOBAHNE XUMUYECKHX IIPOLIECCOB.
*  DJEKTPOJIU3 PACTBOPOB AIIEKTPOIUTOB.
*  DJEKTPOJIU3 PACILIABOB 3IEKTPOJIUTOB.

» IlpakTuyeckoe TMNPUMEHEHHE OIEKTPOiM3a: paGUHUpPOBAHWE, TaTbBAHOIIACTHKA,
rajabBaHOCTETHSI.

* Hcropus nonyuyeHus U MpOU3BOJCTBA ATFOMUHHUSL.

* DJIEKTPOJIIUTUYECKOE MONTyueHue 1 padhuHUPOBAHNE ME/IH.

* JKuznb u aestensHOCTh [, [[9BH.

* Posb MeTajuioB B HMCTOPUM YEJIOBEYECKOM LMBWIM3aUMU. VcTopus oTeuecTBEeHHOU
yepHOU MeTauryprui. COBpeMEHHOE METAJLITY PrUYECKO€E POU3BOJICTBO.

* lcrtopus oTeyecTBEHHOM LIBETHOW MeTaJLTypruu. Poib MeTamioB M CIUIaBOB B HAYYHO-
TEXHUUYECKOM IPOrpecce.

* Koppo3sus MeTanioB 1 criocoObl 3alIUTHI OT KOPPO3UHU.

» HMHepTHBIC WK 0JIATOPOIHBIC Ta3bI.

* Poxnaromue coinm — TrajJoreHsbl.

* Hcropus mBEICKON CIIMYKH.

* lcTopus BO3HUKHOBEHHMS U PA3BUTHUSL OPTaHUYECKON XUMUHU.

* JXwusnb u nesarensHocTh A.M. ByTtiieposa.

* Buranusm u ero kpax.

* Poyib OTEYECTBEHHBIX YUYEHBIX B CTAHOBJICHHM WU PA3BUTHH MUPOBON OPraHUYECKOU
XUMUH.

* CoBpeMeHHBbIE MPEICTABIICHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

*  DKOJIOTUYECKHE ACTIEKThI HCIOJb30BaHUs YIIEBOAOPOJIHOIO ChIPbSI.

* DKOHOMHYECKHE aCIMeKThl MEXIYHAPOJHOIO COTPYAHHMYECTBA I10 HCIOIB30BAHUIO
YIJIEBOJOPOIHOTO ChIPBSI.

* Hcropus oTKpbITHS U pa3pabOTKU ra3oBbIX U HEPTIHBIX MeCTOpOXAeHUN B Poccuiickoii
denepauuu.

*  XuMHus yriIeBOJOPOIHOTO ChIPhS M MOs Oy ayiasi mpodeccus.

* YrieBoJopoIHOE TOIUIMBO, €T0 BU/IbI U Ha3HAUEHUE.

* CuHTeTHYECKHE KaydyKU: UCTOPHUS, MHOTOOOpasue U MepCreKTUBEI.

* Pe3nHOTEeXHUYECKOE IPOM3BOICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IMTPOTpeCCeE.

* (CBapo4HO€ IMPOU3BOJCTBO U POJIb XUMUH YIIJIEBOJOPOAOB B HEM.

* Hedptpr u ee TpaHCHOPTUPOBKA KaK OCHOBAa B3aUMOBBITOJHOTO MEXIYHAPOIHOTO
COTPYAHUYECTBA.

Paznea BUOJIOI'USA
Bsenenue
OObeKT n3yueHust Onosoruu — xuBasi npupoja. [I[puzHaku KUBBIX OPraHU3MOB U UX
MHOroo0pasue. YpoBHeBast OpraHU3alus >KUBOM MPUPO/IBI U 3BOIIOLIUSA. MeTO bl TO3HAHUS
XKUBOM npupoabl. OO1IMe 3aKoHOMepHOCTH 6uoioruu. Ponb 6uonoruu B GopMupoBaHun
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpa U MIPAKTUYECKON AESITEIbHOCTU
moaeil. 3HaueHrne OMOJIOTHH MPU OCBOEHUH NMpoQeccril U CelHaabHOCTEN CPEeTHETO
poheCCHOHATLHOTO 00Pa30BaHMS.
JdemoHcTpaumnu:
buonoruueckue cucTeMsl pa3HOrO YpOBHS: KJIETKA, OPraHNU3M, MOMYJISAIMS, SKOCUCTEMA,
omocdepa.
[MapcTBa KUBOM IPUPOABI.

1.VYEHMUE O KJIETKE
XuMHUecKas opraHu3anus KieTku. Kiletka — 3yieMeHTapHas )K1Basi CHCTEMa U OCHOBHAs
CTPYKTYPHO-(DYHKIIMOHAJIbHAS €TMHHIIA BCEX )KUBBIX OPraHU3MOB. XUMHUECKas

31



opranu3anus KjaeTkd. OpraHn4ecKkue 1 HeOpraHM4eCKue BEeNeCTBA KJIIETKH U )KUBBIX
opranu3moB. benku, yrieBobl, JIUMKUIbI, HYKJICUHOBBIE KUCIOTHI U UX POJIb B KIIETKE.
Crpoenue u ¢pyHkuuu kietku. [Ipokapuornyeckue u sykapuoTH4ecKue KieTku. Bupycobl
KaK HeKJIeTouHasi popMa KHU3HH U UX 3HaueHue. bopbba ¢ BUpyCHbIMH 3a00J1€BaHUSAMU
(CITU w nmp.) luromnazma u kierouyHas mMemOpaHa. OpraHouIbl KIETKH.

OOMeH BelecTB U peBpalleHne YHEPTUH B KiieTke. [Inactniyeckuii U sHepreTHYeCcKuii
oOMeH.

Crpoenue u ¢pyukmuu xpomocom. [IHK — HOcHTEns HacneACTBEHHON HHPOPMAITUH.
Permmukanus [IHK. I'en. 'enerndeckuii kox. buocuaTes Oenka.

XKuznennslii nuka kietku. Kietku u ux pasHooOpasue B MHOTOKJIETOYHOM OpTraHU3ME.
Kiierounas Teopust cTpoeHHs] OPraHU3MOB.

JdemoHcTpaumnu:

Crtpoenue u ctpykrypa 6enka. Crpoenue mosekyn JJHK u PHK. Permukanus JITHK.
CxeMbl SHEPreTHYecKoro oOMeHa 1 OMoCHHTE3a OerKa.

CrtpoeHue KIETOK MPOKApUOT U SYKapuOT, CTPOEHUE U MHOTOOOpa3ue KIETOK pacTeHUN U
KUBOTHBIX.

Crpoenue Bupyca.

IIpakTHYeckne 3aHATHSA:

[Ipaktuueckas padota Nel « CTpykTypa OelIKOBOW MOJIEKYIIbD.

JlaboparopHast pabota Ne 1«V3yuenue cTpoeHHsI KIIETKH MTOT MUKPOCKOIIOM.

2.0P'AHU3M. PASMHOXEHUWE U UHAUBUAYAJIbBHOE PASBUTUE
OPTAHU3MOB

Pasmuoxenune opranuzmoB. Opranusm — enHoe 1eiaoe. MHOroodpasue opraHu3MoB.
Pa3mHOXkeHNe — BakHelIIIee CBOMCTBO ®KUBBIX opranu3mMoB. [lonoBoe u 6ecromnoe
pa3MHOXKEHUE.

Muto3. Meiio3. OOpa3oBaHHe TOJOBBIX KJIETOK M OILIONOTBOpeHHE. UHAMBUAyaIbHOE
pa3BUTHE OpraHu3Ma. IMOPUOHANBHBIN Tan OHToreHe3a. OCHOBHBIE CTaAUH
SMOpUOHaANBHOTO pa3BuUTUsA. CXOICTBO 3apoJbllIei MpeICTaBUTENEH pa3HbIX TPy
IT0O3BOHOYHBIX KaK CBUJETENIBCTBO X IBOJIOLMOHHOIO poAcTBa. [IpnunHbI HapymeHuit B
pa3BUTUH  OPraHU3MOB.

WNuuBuayansHOE pa3BUTHE YesoBeka. PenpoayktuBHoe 310poBbe. IlocnencTsus BnusHus
aJIKOT0-J151, HUKOTHHA, HAPKOTHYECKUX BEIIECTB, 3arpSA3HEHMS Cpe/ibl Ha pa3BUTHE
4eJI0BEKa.

JdemoHcTpaumnu:

MHorooOpasue opraHu3MoB.

OOMeH BelecTB U NpeBpallleHue 3Hepruu B kietke. otocunres.

dotorpaduu cxem cTpoeHHUs XpoMocoM. Cxema CTpOeHHsI F'eHa.

Henenue knetku. MuTos.

becnonoe pazmMHoxeHHe oprann3mMoB. OOpa3oBaHKE MOJOBBIX KIETOK.

Melios.

OnnonoTBopeHue y pacteHuid. UHauBuyalbHOE pa3BUTHE OpraHU3Ma.

Tunsl 1ocTASMOPHOHAIBHOTO PAa3BUTHSI )KUBOTHBIX.

IIpakTHYeckoe 3aHATHE:
[TpakTruyeckas pabora Ne2 «CX0ACTBO 3apOIbIIIECH TO3BOHOUYHBIX).

3.0CHOBBI 'EHETHUKHU U CEJIEKIINHN

OCHOBBI yueHUs 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH. [ €eHeTHKa — HayKa o
3aKOHOMEPHOCTSX HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHu3MoB. I'. Mennens —
OCHOBOIIOJIO)KHUK T'€HETUKH. ['eHeTHudeckas TEpMHHOJIOTHS W CHUMBOJIMKA.
3aKoHBI TeHETHKH, ycTaHoBNeHHbIe . MenneneM. MoHOruOpuaHoe 1 JUruopuaHoe

32



CKpenuBaHue XpOMOCOMHAs TEOPHUS HACIENCTBEHHOCTH. ['eHeTuka nosna.

3Ha4yeHHe TEeHETHKH [T CeNIEKIMU U MeAuIuHbl. HacnencrBennbie 601e3HH YeI0BeKa, NX
MPUYKHBI U TPODUTAKTHKA.

3aKOHOMEpHOCTH U3MeHuYnBOCTH. HacnencTBeHHas, WM reHOTUIIMYECKast, U3MEHUUBOCTb.
MonudukanronHas, WM HeHacIeACTBEHHAsA, U3MEHYMBOCTh. [ eHeTHkKa yenoBeka.
I'eneruka u MeauuuHa. MartepuanbHble OCHOBBI HACJIEACTBEHHOCTU U U3MEHUYHUBOCTH.
I'eneTnka u 3BOJMIOLMOHHAA Teopus. ['eHeTHKa NOMyJIsALUMN.

OCHOBBI CeNIEKIIMM PaCTEHUM, )KUBOTHBIX 1 MUKPOOPraHU3MOB. ['eHeTnKa — TeopeTndeckas
OCHOBa cenekuu. O0MallHMBAHKUE )KUBOTHBIX U BBIPAIIMBAHUE KYJIbTYPHBIX PACTEHUNA —
HayvaibHbIe dTanbl cenekiuu. Yuenne H. M. BaBuiioBa o neHTpax MHOrooOpasus u
MIPOUCXOXKACHUS KYJIbTYPHbIX pacTeHUd. OCHOBHBIE METOJbI CEJICKIMH: THOpUAM3AIMS
Y UCKYCCTBEHHBIH 0TOOp. OCHOBHBIE JOCTH)KEHHSI COBPEMEHHOM CENEeKIINU KYIbTYPHBIX
pacTeHui, JIOMAalIHUX KUBOTHBIX M MHKPOOPTaHU3MOB.

buorexHonorus, ee JOCTHXKEHUS U IEPCIIEKTUBBI Pa3BUTHSL.

JdemoHcTpaumnu:

MounorubpuaHoe u TuruOpuaHoe ckpenmBanue. [lepekpect XxpoMocom.

CuemieHHOe HacienoBanue. Myranuu.

LlenTpsl MHOTOOOPA3HsI ¥ IPOUCXOKACHUS KYJIbTYPHBIX PACTCHUN M TOMAIIHUX KUBOTHBIX.
I'uGpuanzanus. UckyccTBeHHBINH 0TOOD.

HacnencrBennsle 00Je3HH YellOBEKa.

Biustnue ankoronnsma, HApKOMaHUM, KypEeHHs Ha HACIEACTBEHHOCTb.

IIpakTnyeckue 3aHATHA:

[IpakTuueckas padora Ne3 « CocTaBiieHHEe CXeM CKpEIIUBAHUS.

JlaboparopHast pabota Ne2 «IlocTpoeHue BapualiiOHHOTO Psijia U KPUBOM».

[IpakTuueckas pabora No4 «BrisiBIeHHE MyTareHOB B OKpY KaroIIen cpeie.

4. TIPOUCXOXIAEHUE U PA3BUTUE )XKU3HU HA 3EMIJIE. DBOJIIOLIMOHHOE
YYEHUE

[IpoucxoxaeHne u HavyaJabHbIE ATAIbl Pa3BUTH )KU3HU Ha 3emie. ['unoresbl
IIPOUCXOXKACHUS KU3HU. 3ydyeHne OCHOBHBIX 3aKOHOMEPHOCTEN BOZHUKHOBEHUS,
Pa3BUTHA U CYLIECTBOBAHMS )KU3HU Ha 3eMiie. Y CII0KHEHHE KUBBIX OPIraHU3MOB B
nporiecce 3BOMIOIMUA. MHOroobpasue XKMBOro MHpa Ha 3eMjie U COBpPEMEHHas ero
OpraHu3anus.

Hctopus pa3BUTHS SBOTIOLMOHHBIX nael. 3nauenue padot K. Jlunnes, XK. b. Jlamapka B
Pa3BUTHH IBOJIIOLIMOHHBIX UJIed B Onosnoruu. JBomoonHoe yuenue Y. JlapBuna.
EcrecTBenHbIil 0TOOp. Posb 3BOMIOIMOHHOTO yueHHsI B (GOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTUHBI MUpa.

Mukpo3Boironus 1 MakposBosonnsd. Konnenuus Buna, ero kpurepuu. [lomymsaus —
CTPYKTypHasi €AMHUIIA BUJa U SBOJIIOIMHU. JIBHoKyIMe cuiibl 3BooLnd. CHHTETHYECKas
Teopus 3BoItOLMU. MukposBosrorus. CoBpeMeHHbIE MPeJICTaBIeHHs 0 BUJI000pa30BaHUN
(C. C. YerBepuxos, U. U. llImaneraysen). Makpospomtonus. J[oka3aTenbcTBa BOJIOIIH.
IIprunHbl BeIMupanust BU10B. OCHOBHBIE HAIIPaBJIEHUs SBOJIIOIIMOHHOTO Iporpecca.
buonoruueckuii mporpecc 1 OMOJIIOTUYECKUN perpecc.

JdemoHcTpauuu:

Kputepun Buga. CTpykTypa nomyisuuu.

AnanTuBHbIe 0COOEHHOCTH OPraHU3MOB, UX OTHOCHTENIbHBIN XapakTep. DBOIIOIMOHHOE
JPEBO PACTUTEIBHOTO MUPA.

OBOJIOIMOHHOE JIPEBO KUBOTHOI'O MUPA.

[IpencraBuTenu peiKuX U UCUE3AIOIINUX BUAOB PACTEHUHN U )KUBOTHBIX.

IIpakTHYeckHe 3aHATHSA:
[IpakTruyeckas pabora Ne5 « OnucaHue BUZOB 10 KPUTEPUIMY.
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JlabopaTtopHnas padota Ne 3 «IIpucnoco01eHHOCTh OPTaHU3MOB K Cpeie OOUTaAHUS.
[TpakTuueckas pabota Ne6 «OCHOBHBIC ITyTH BOJIIONHU: apoMOp(]o3, Ao TANTALINS,
JeTeHepaIHsD».

5. ITPOUCXOXJIEHNE YEJIOBEKA

AHTponorexes. OBoitonus npuMaToB. COBpeMEHHBIE THIIOTE3bI O IPOUCXOKICHUU
4esloBeKa. Jloka3arenabCTBa pOACTBA YEJIOBEKA ¢ MIIEKONIUTAIOIUMY )KUBOTHBIMU. JTaIlb
SBOJIIOLIMN YEJIOBEKA.

Yenoseueckue pachl. POICTBO M €AMHCTBO IPOMCXOXKACHUS YelI0BeUecKuX pac. Kpuruka
pacusMa.

JdemoHcTpaumnu:

UYepThl CXOACTBA U pa3Inyns 4eJI0BEKA U )KUBOTHBIX. UepThl CX0CTBA Y€I0BEKA U
IIPUMAaTOB.

[IpoucxoxaeHue yenoseka. YemoBeyeckue pacsl.

IIpakTHyeckoe 3aHATHE:

[IpakTuueckas padora No7 « AHaIM3 U OLEHKA Pa3IMYHBIX TUIIOTE3 O IPOUCXOXKIECHUU
YEJIOBEKA.

6.OCHOBBI DKOJIOI'MH1
DKOJIOTHS — HayKa O B3aMMOOTHOIIIEHUSX OPTaHU3MOB MEXK]Iy COO0M M OKpy>Karolen
cpenoi.

Okonornyeckue GakTopsl, UX 3HAUECHHE B )KU3HU OPIaHU3MOB. DKOJOTMUECKUE CUCTEMBI.
BunoBas u mpocTpaHCTBeHHAs! CTPYKTYpa SKOCUCTeM. [IHieBbie CBsI3U, KPYT BOPOT
BEIIECTB U [IPEBpAILEHUE SHEPIHH B SKOCHCTEMax. MeXBUIOBbIE B3aUMOOTHOLIEHUS B
HKOCHUCTEME: KOHKYPEHIMS, CAMOM03, XMIITHUYECTBO, Mapa3uTu3M. MckyccTBeHHbIe
coo0mIecTBa - arpO’IKOCUCTEMBI B yPOOIKOCHUCTEMBI.

buocdepa — rnobanpHas skocucrema. Yuenue B. M. Bepnaackoro o 6uochepe. Poib
YKUBBIX OpraHu3MoB B Ouocdepe. buomacca. KpyroBopor BaxHeHnx OMOreHHbIX
3JIEMEHTOB (Ha MpUMepe yriepoa, a3oTa U Ap.) B buocdepe.

buocdepa u yenosek. Mzmenenus B 6uocdepe. [lociaencTpust AesITENHHOCTH YEIOBEKA B
OKpy»karomiel cpezne. Bo3aelcTBre Mpon3BoACTBEHHOHN 1€ATEIEHOCTH Ha OKPY KAIOIIYIO
cpeny B obyacTu cBoel Oyayien mpodeccuu.

DKOJIOTHS KaK TEOPETHYECKasi OCHOBA PALlMOHATIBHOTO MPUPOIONOIb30BAHUSI U OXPAHBI
npupoasl. Hoocdepa. [IpaBuna noseneHus jitoieil B OKpy:Karoliel mpupoIHoi cpese.
bepexxHoe OTHOILIIEHHE K OMOJIOTHYECKUM 00BEKTaM (PAaCTEHUSIM M KUBOTHBIM M UX
coo0ImIecTBaM) M UX OXpaHa.

JdemoncTpanum:

Okonorndyeckne GaKkTOpsl M UX BIUSHUE HA OPTaHU3MBI.

MexBUI0BbIE OTHOILIEHUS: KOHKYPEHIUS, CHMON03, XUIIHUYECTBO, MTAPa3UTU3M.
SIpyCHOCTB PacTU-TEIHHOTO COOOIIECTBA.

[TumeBble nenu u cetu B OMOIeHO3€. DKOJIOIMYECKHE MHPAMHIBI.

CxeMa 9KOCHCTEMBI.

KpyroBopoT BeliecTB 1 npeBpalieHue SHepriun B skocucteme. bruocgepa.

Kpyrosopot yrinepoza (a3ota u ap.) B 0Ouocdepe. Cxema arposKOCUCTEMBI.

Oco60 oxpaHsieMble IPUPOIHBIE TeppuTopun Poccum.

IIpakTHYeckHe 3aHATHSA:

[IpakTruyeckas pabora Ne§ «CpaBHUTENbHAS XapaKTEPUCTUKA ONOTeoLeH03a U
arporeH03a».

[IpakTruyeckas pabora Ne9 « CocraBieHue MUIIEBBIX HEMEH».

7.BUOHHUKA

bronuka Kak 01HO U3 HaNpaBJiIeHUH OMOIOTUH U KuObepHeTUKU. PaccMoTpenne OMOHUKOM
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ocobeHHocTel Mop(hohU3NOIOTHIECKON OPTaHU3aIliN KUBBIX OPTAHU3MOB U MX
WCIIOJIb30BAHUS IS CO3JaHMSI COBEPIICHHBIX TEXHUYECKUX CUCTEM U YCTPOUCTB 1O
aHAJIOTUU C )KUBBIMU CHCTEMaMHU.

JdemoHcTpaumuu:

Mopenu cki1aq4atoil CTpyKTYyphbl, HCIIOJIb3yEMOU B CTPOUTENbCTBE. TpyOUaTbie CTPYKTYpHI
B JKUBOU IIPUPOJIE U TEXHUKE.

AdpoarHaMHUYECKUe U TUIPOAMHAMUYECKHE YCTPOUCTBA B )KUBOW MPUPOJIE U TEXHUKE.

Tembl pedpepaToB, TOKIAI0B, UHIUBUYaJIbHBIX IIPOEKTOB.

1)Ycnexu coBpeMEHHOM reHEeTUKU B MEAUIIUHE U 3PaBOOXPAHECHUU.

2)CoBpeMeHHbIE IPEJICTABICHUSI O 3apPOXKACHNUHN XKU3HU. PaccMOTpeHne U OlleHKa
Pa3IMYHbIX THIIOTE3 TPOUCXOXKICHUS

3)CoBpeMeHHBII 3Tall pa3BUTHs dyenoBedyecTBa. Yenoeueckue pacsl. OnacHOCTh pacu3Ma.
4)BnusHue OKpyXaroliei cpelibl U ee 3arpsA3HeHHs Ha Pa3BUTUE OPTaHU3MOB.
5)Bausiaue KypeHus, ymoTpeOIeHUs aIKOT OIS 1 HAPKOTUKOB POJUTEISIMU HA
AMOpPHOHAIILHOE Pa3BUTHE PEOCHKA.

6)BuoBoe 1 sKOJI0rHYECKOe pazHooOpa3ue OMOIEHO3a KaK OCHOBA €r0 YCTOMUYUBOCTH.
7)PaznuyHbie HKOIOTUYECKUE TUPAMUIBI U COOTHOIICHHSI OPraHU3MOB Ha KaXKJI0HM UX
CTYICHH.

8)Poiib MpaBUTENBCTBEHHBIX M OOIIECTBEHHBIX IKOJOTUYECKUX OpraHu3aluil B
COBPEMEHHBIX Pa3BUTHIX CTPaHaX.

9)OnacHocTh T100anbHBIX HapylIeHui B 6uocdepe. O30HOBBIE «IBIPBDY, KUCIOTHBIE
JI0X/I, CMOTH ¥ UX MPEIOTBpAIleHHE.

Paszgea DKOJIOI'US
BBenenue.

OO0BeKT U3yueHHUs IKOJIOTUN — B3aUMOJICHCTBUE KUBBIX cucTeM. VcTopust pa3Butus
3KOJIOTMU. MeTo/1bl, UCTIOIb3yEeMbIE B SKOJIOTUYECKUX UCCIIeT0BaHUsIX. Poib 3xonorum B
(hopMUPOBAHUH COBPEMEHHOW KAPTHUHBI MUPA U B MPAKTHUYECKOU JIEATEIHOCTH JIFOCH.
3HaueHue KOJIOTUU B OCBOSHUH MPOQECCHii U CIIEIIMAILHOCTEN CPEeTHETO
Mpo¢eCCUOHATBHOTO 00pa30BaHUA.

l. Dkojiorus Kak HayYHasi TUCHUILJIMHA.

Oo6mas sxonorusi. Cpena oduranus u paxtopsl cpenbl. OO1Ie 3aKOHOMEPHOCTH
neicTBus GpakTopoB cpebl Ha opranusMm. [lomymsamus. Dkocucrema. buocdepa.

Counanbnas 3xojorus. [Ipenqmer uzydenus conmanbHo# skonoruu. Cpena,
OKpY’Karolas 4eloBeka, ee crennduka u cocrosinue. [loHaTHE «3arpsi3HEHUE CPeab».

IMpuknagnasi 3K0J0rus. JKOJIOTHUECKHUE TIPOOIEMBI: PETHOHAIBHBIE 1
rinob6ansHbie. [[pr-4iHBI BOBHUKHOBEHUS TTI00ATBHBIX SKOJIOTHYECKUX MPoOIeM.

JdemoHcTpanmuu.

Dkonoruveckue (pakTopsl U UX BIUSHUE HA OPTaHU3MBI.

MeXBHI0OBBIC OTHOIIECHUS: KOHKYPEHITUS, CHMON03, XUIITHHYECTBO, MTapa3uTH3M.

IIpakTnyeckoe 3ansaTue Nel

«Ornrcanre aHTPOTIOTCHHBIX M3MCHEHHI B €CTECTBECHHBIX MPUPOIHBIX JaHamadTax
MECTHOCTH, OKpY KaroIlel 00yJaromerocs.

Il. Cpena oouTaHus Ye10BeKa U IKOJOTHUYeCKasi 0€30MaCHOCTb.
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Cpena odutanus yesoBeka. OKpy:Karolas 4eJIOBEKa CPela U €€ KOMIIOHEHTHI.
EcrecTBeHHas U MCKYCCTBEHHAs cpesibl oouTaHus yenoseka. ComnuanbHas cpea.

I'opoackas cpena. I'oponckast KBapTupa U TpeOOBaHUS K €€ SKOJIOTMYECKON
6e3onacHoctu. lllym u BuGpanus B ropoJICKuX yciaoBusax. BiusHue nryma u Bubpanuu Ha
3J10pOBbE TOPOJICKOTO UEIOBEKA.

DKOJIOrHYecKHe BONPOCHl CTPOUTEIBCTBA B TOPOJIE. DKOJOrHUeCKue TpeOOBaHUS K
OpraHM3alK CTPOUTENBCTBA B ropojie. Marepuaibl, HCII0JIb3YEMbIE B CTPOUTEIBCTBE
AKHWJIBIX JIOMOB M HEeXXMJIbIX IToMelleHni. X akonornyeckas 6ezonacHocts. KoHTposs 3a
KaueCTBOM CTPOUTENIbCTBA.

Ceabckas cpega. OcoOeHHOCTH Cpeibl OOMTaHUS YEJIOBEKA B YCIOBUSX CEIbCKON
MecTHOCTU. CellbCKOe XO3SICTBO U €ro SKOJIOTUYECKHE TPOOIeMBbI.

JdemoHcTpanus.

CxeMa arpo3KOCHCTEMBI.

IIpakTnuyeckoe 3ansitue Ne2

«Onucanue KUIMIIA YeJI0BEKa KaK HCKYCCTBEHHOM 3KOCHCTEMBD».

I11. KoHuenuus ycToii4YuBOro pa3BuTHs.

Bo3HuKHOBeHHe KOHIENIMHU YCTOYMBOIO pa3BuTHs. [ 100anvhbie
9KoI02UYeCcKUe NpodaIeMbl U CNOCOObL ux peuleHus. BO3HUKHOBEHHE HKOJOTMUECKUX
MOHATUN «YCTOMYMBOCTBY» U «yCTOWUYMBOE PA3BUTHE).

«YcToiH4MBOCTH U pa3BuTHE». CrIOCOOBI PELICHUs SKOJOTMUECKUX IpobieM B
pamKax
KOHLENIUH «Y CTOWYMBOCTD U PA3BUTHE». DKOJOTUUECKUM CIE U UHAEKC YEIOBEYECKOTO
pa3BUTHS.

JleMoOHCTpaL UK.

Hcnonp30BaHue pecypcoB U pa3BUTHE YEJIOBEUYECKOIO ITOTEHIINAAA.

WNHaeke «KUBOM TUTAHETHDY.

OKOJIOTUYECKHI CIEN.

IIpakTuyeckoe 3ansaTue Ne3

«Pemenne 3K0I0rn4eckux 3a/1a4 Ha yCTOMYUBOCTh U PA3BUTHEY.

IV. Oxpana npupoasbl.

IIpupogooxpanHas AeATeNAbHOCTD. Vcmopus oxpanvl npupoouvt ¢ Poccuu. Turbl
OpraHM-3alMi, CIOCOOCTBYIOUINX OXpaHe NMpupoabl. Ocob6o oxpaHseMble TPUPOIHbIE
TEPPUTOPUU U UX 3aKOHOJATENBHBIN CTaTyC. DKOJOTUYECKHE KPU3KCHI U KOJIOTMYECKHE
CUTyaluu. JKoyoruueckue npobdiemsl Poccun.

IIpuponnbie pecypcebl 1 uX oxpana. [[pupoHO-TeppUTOpHaIbHBIE ACTIEKTHI
sKosiornueckux npoodiaem. [Ipupoansie pecypcsl U criocobbl X oxpaHbl. OXpaHa JIECHBIX
pecypcoB B Poccun. Bo3M0OXXHOCTH ynpaBiieHuUs 3KOJIOTHYECKUMHU CUCTeMaMHt (Ha IpuMepe
JIECHBIX OMOTEOIIEHO30B U BOJIHBIX OMOLIEHO30B).

JdemoHncTpaumu.

SpycHOCTh PacTUTENBHOIO COOOIECTBA.

[TumeBsle 1ienu u cetu B OMOLIEHO3E.

KpyroBopoT BelecTB 1 npeBpaiieHue 3JHEPruu B SKOCUCTEME.

Oco60 oxpaHsieMble IPUPOIHBIE TeppuTopun Poccun.

IIpakTuyeckoe 3ansiTue Ne4

«CpaBHUTEIBHOE OMMCAHUE ECTECTBEHHBIX IPUPOAHBIX CUCTEM U arpO3IKOCUCTEMBD.

[IpumepHbIE TEMBI TOKIAT0B.
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1)Bo300HOBIISIEMBIE 1 HEBO30OHOBJIISIEMBIE PECYPCHI: CITOCOOBI PEIICHUSI TIPOOIEMBI
HCYEPIIAEMOCTH.

3) Uctopus u pa3BuTHE KOHIEHIINHA YCTOWYHUBOTO PA3BUTHA.

4) Oxpy:xaromas cpesia 1 ¢ KOMIIOHEHTBI: Pa3IMYHbIEe B3IJISAIbI HA OHY IPOOIEMY.

5) OCHOBHBIE 3KOJOTHYECKHE IPUOPUTETH COBPEMEHHOT'O MUPA.

6) Oco60 HeOIaronpUATHBIC B 3KOJIOTMYECKOM OTHOILICHUU Tepputopuu Poccun:
BO3MOKHBIE CIIOCOOBI perIeHust MpoOIeM.

7) Ocobo oxpaHsieMble TPUPOTHBIC TEPPUTOPHH U UX 3HAUEHUE B OXPAHE IPUPOIBI.

8) Ilomynauus Kak 3KoJIoruyYecKasi eIMHUIIA.

9) IlpuurHBI BOBHUKHOBEHUS KOJIOTMYECKUX MPOOIeM B TOpoOIe.

10) IIpoGaemMbl BOIHBIX pECypcoB U CITOCOOBI UX perieHus: B Poccun.

11) [Ipobnembl MOYBEHHO 3p0o3uu U criocoOkI ee pemenus B Poccun.

12) IIpoGaembl yCTOMYMBOCTH JIECHBIX dKOocHucTeM B Poccun.

13) Cuctema KOHTPOJIS 32 IKOJIOTUIECKOM 0€30macHOCThIO B Poccun.

14) CoBpeMeHHbIE TpeOOBaHMSI K DKOJIOTHIECKON 6€30MacCHOCTH MPOTYKTOB
MUTAHUS.

15) CTpyKTypa 3KOJIOTUYECKON CUCTEMBI.

16) TBepabie OBITOBBIE OTXOBI M CIIOCOOBI peIICHHsI TPOOJIEMBI UX YTHUIIH3AIINH.
17) DOuepreruueckue pecypcsl U mpolieMa UX UCUepIIaeMOCTH.
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2.2. Temaruueckuii mjiaH u cogep:xanue yueonoii gucunniauusl ®PU3NKA U ECTECTBO3HAHUE

HaumenoBanue Conep:xaHue yueOHOTr0 MaTepuaJa, 1adopaTopHblie padoThl M NPAKTHYECKHE 3AHATHS, Oobem YpoBeHb
pa3aesioB U TeM caMoCTOsITeJIbHAsI padoTa 00y4arImmxcst 4yacos / 0CBOEHMS
3a4YeTHBIX
eIMHHIL
1 2 3 4
Paznen ¢pusznka 126/3,5
BBenenne Copneprkanue yueOHOTO MaTepuaa:
1 | ®usuka-Hayka o npupoje. Puznueckre BeTMUNHBL, €AMHULIBI KX U3MEPEHHUSL. 2 1
2 | JIabopaTtopHas padora Nel 2 2
«OnpeneneHue MIOTHOCTH TBEPAOTO TEIa»
CamocrosrenpHas padora: 2
BrinonHenue 3a1anuii mo Teme
Pa3znea 1. MexaHuka. 3
Tema 1.1. CopepxaHue y4eOHOro MaTepraa; 2,3
Kunemartuka. 1 | KunemaTtuka. Buapl MeXaHUYECKOTO IBUKEHUS 2
2. | JIabopaTopuasi pa6oTa Ne2 «OmnpezeneHue yCKOPSHHsI PH PAaBHOYCKOPEH. JIBUKCHHIDY 2
CamocrosiTenbHas padbora: 2
Oos3aTenbHas nomamnss padora Nel «ITapameTpsl paBHOYCKOPEHHOTO IBUKEHUS
BrinosiHeHUE 3a1aHUM 110 TEME
Tema 1.2. [Innamuka. Copneprkanue yueOHOTo MaTepuaa: 2
1 | 3akousl HeroToHa. 2
2. | TI3Nel.Buast cu. 2
CamocrositenpHast padoTa: 2
BrinonHenue 3aianmii mo teme «3akoHsl HproToHa»
Tema 1.3. 3akoHbl Coneprkanne y4eOHOro MaTepuarna; 2
COXpaHeHMA 1 | 3akoHBI COXpaHEHUS B MEXaHUKE. 2
2 | [I3Ne2Pemienue 3agau no Teme «3aKOHbI COXpaHeHus" . 2
CamocTosiTenpHas padbora: 2

BrinosiHeHUE 3a1aHUM IO TEME 3aKOHBI COXPaHEHHS.
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Paznea 2. MosekynsipHas pu3nKa 1 TEpMOAUHAMHUKA.

Tema 2.1. OcHOBBI Copepxanue yaeOHOro MaTepuaa; 2,3
MOJIEKYJISIPHO- 1 | OcuoBuble nonoxenust MKT. JlaBnenue. TepMoagunaMuueckas TemMmneparypa 2
KHHETHYECKO Teopuu 2. | T'azoBble 3ak0HBI. 30mpoIiecchl. 2
(MKT). 3. | JIabopaTopuas padora Ne3 "IIposepka 3akona Boitna-Mapuorra" 2
CamocrosTenpHas padoTa: 3
BrinosiHeHUE 3a1aHUH 110 TEME Ta30BbIE 3aKOHBI.
O/JIP No2 "W3omnpoueccsl ".
Tema 2.2. OcHOBBI Copepxanue yueOHOro MaTepuaa; 2
TePMOJIMHAMMKH. 1. | 3akOHBI TEPMOJIUHAMUKH. 2
CamocrosiTenbHasi paboTa: BeinmosHeHue 3a1anuii o Teme 1
Tema 2.3. CBoiicTBa Conepkanue yyeOHOro Matepuarna;
NapoB, KUIAKOCTEH 1 1. | JlabopaTopHo-npakTHYeckas padora Ned «OnpeneneHue mapaMeTpoB BIKHOCTH BO3IyXa 2
TBEPABIX Tel. B ayIUTOPUI.
2. | Monenb CTpoeHUs KUJIKOCTH. 2
3. | JlabopaTopnasi pa6oTa Ne5 "Omnpeznenenue k03pPUIHEHTa TOBEPXHOCTHOTO HATSHKECHUS 2
BOJBI»
4. | Monens cTpoeHHsI TBEPABIX TeI. 2
5. | JlabopaTopHas padora Ne6 "Onpenenenue kodhduIMeHTa pacuiupeHus: TBEPABIX TN TPH 2
HarpeBaHuu"
CamocrositenbHas pabora : 5
Brinmonnenue 3aganuii mo teMe no teme «BrnaxHocTh»
CamocTosiTenpbHOe KOHCTIeKTHpoBaHue «Kumenney, « [ IpuOophl 71 H3MEPEHHUS BIAYKHOCTH.
Pasnea 3. DiileKTpoAMHAMHUKA.
Tema 3.1. Conepkanue y4eOHOro MaTepuarna; 2
JJIeKTpHYecKoe 1moJie. 1. | Dnekrpuueckuit 3apsa. 3akon Kynona 2
2. | DnexTpudeckoe 1moje, ero XapakKTePUCTHKH. 2
CamocrosiTenpHas pabora : 2
BrinosiHeHUE 3a1aHUM 110 TEME
CopepxaHre y4eOHOro Marepuaa 2,3
1. | JlabopaTopHO-IpakTHYecKasi padora Ne7 2
«ITocTostHHBIN TOK. Llenu MOCTOSHHOTO TOKa
2. | TI3 Ne3. TlocnemoBaTenbHOE M MApAIJICIIbHOE COSAMHEHUE 2
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«Pacuer Ryks»

3. | JlabopaTopuasi pa6ora Ne 8 2
«OmnpeneneHue y1eabHOr0 CONPOTUBIICHUSD)
4. | Jlaboparopuas padora Ne9 «Onpenenenrie 3JIC 1 BHyTPEHHETO COMPOTHUBIICHUS 2
HMCTOYHHMKA TOKA
5. | TeroBoe nerictBue Toka. PaboTa U MOIHOCTH TOKA. 2
6.. | JladbopaTopuas pa6ora NelO "HccnenoBanue 3aBUCUMOCTH MOIIHOCTH, TOTPEOIIIEMOiA 2
JIaMIOM OT HANPsKEHUsSI Ha €€ 3aKumax"
CamocrosiTenpHas padora: 6
Brinonaenue 3aanuii Mo Teme
CamocrosiTeTbHOe KOHCIIEKTUPOBaHUE TeMBI « TeryioBoe IeHCTBHE TOKAY.
O/JIP Ne3«Pacuet RokB.»
Tema 3.3. MaruuTHoe Cojnepkanne y4eOHOro Marepuana 2
noJe. 1. | MarnuTHOE 10Jie, €r0 XapaKTePUCTHUKH. 2
2. | Cuna Ammnepa. DneKTponu3MepHUTeIbHbIe MPHOOPHI 2
CamocrositenpHas padoTa: 2
BrinonHenue 3a1anuii Mo Teme
Tema 3.4. Cogneprkanue y4eOHOro Matepuarna; 2
DJIeKTPOMArHUTHAas! 1. | OnbiTer @apanes. INeKTpOMarHUTHAS UHAYKINS, YaCTHBIN U 001Ul ciyyait. 2
HHYKITUSI.
CamocrosrenbHas paboTa: 1
Brinonnenue 3aganuii mo reme mo teme "My .
Pasnen 4. Kosiebanusi u BOJIHBI
Tema 4.1. Cogepxanue yueOHOTr0o MaTepHana: 2
Mexannuyeckue
K0JIeOAHHUA U BOJHBI 1. | Mexanuueckue kojebaHus ¥ BOJIHBI. Y paBHEHHE, rpaduk. 2
2. | JlabopaTtopHasi padota Nel1"OnpeneneHue ycKOpeHus: CBOOOJHOTO MaIeHHsI ¢ TOMOIIbIO 2
MaTeMaTHU4eCKOro MasiTHUKa"
CamocTosiTenpHas padbora: 2
BrimosHenue 3a1aduii 1o TEME
CamocTrosiTenbHOE KOHCIEKTUPOBAHUE IO TEME «3BYK»
Tema 4.2. CopepxaHue y4eOHOro Mareprasa 2,3
JIEKTPOMATHUTHBbIE 1. | ITPNed«Ilepemennblii TOK». [lepeMEeHHBII TOK ero napameTpsbl, rpaduk. 2
K0JIeOAHMS M BOJIHBI. 2. | JlabopaTopHo-nipakTHYecKas padora Nel2 «lccnenoBanne 3/M KoieOaHHUH C TOMOIIIBIO 2
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ocriorpagay

3. | O/m Bonsbl. VX cBoiicTBa. 2
CamocrosiTenbHas padbora: 3
O/JP No4 «Ilepemennslit TOK"
BrinosHeHue 3a1aHuii 10 TeMeE 10 TeMe «DIEKTPOMArHUTHBIC KOJICOaHUS)
Pazgen 5. Onruka
Tema 5.1. BostHoBasi Copepxanne yueOHOro Marepuasa 2,3
ONTHKA 1. | Caer Kak 3/M BosiHa. 3aKOHBI OTpaXKeHUs U npesnomieHusd. [lonHoe oTpaxeHue cBera. 2
2. | JIaGopaTopHo-npakTHUyeckas padora Nel3 «OmnpenencHue mokazareis mpeToMICHUS 2
CTEKJIa»
3. | UaTepdepenmus, mudpakiiis U JUCIIEPCHs CBETa. 2
4. | JlabopaTopuasi pabota Nel4 "OrnpeneneHue JIMHBI CBETOBOI BOJIHBI C TOMOIIIBIO 2
JUPPAKIMOHHOM perieTku”
5. | JIabopaTopHas padora Nel5 "HaGmonenue criekrpos” 2
CamocrositenbHas padoTa: )
OJIP No5 "Pacuet cMemieHusl IPU MPOXO0KICHUS JIyda Yepes3 MII0CKO-MapaiebHy 0
IJIaCTUHY"
Pa3nes 6 DiieMeHTBI KBAHTOBOH (U3HKH.
Tema 6.1 KBanToBasi Cojneprkanne yueOHOro MaTepuana 2
ONTHKA 1. | KBanroBas teopus [lnanka. KBanToBasi mpupoja cBeta 2
2. | ®ororddext. PoroznemenTsl. KoHTposbHas paboTa 1o teme. 2
CamocrositenpHast padoTa: 2
BrinosiHeHne 3a1aHui 110 TEME
Tema 6.2. ®u3zuka Cojnepkanne yueOHOro Matepuana 2
aToma. 1. | Ctpoenue aroma: miaHeTapHas MOJIENb U MOCTynaThl bopa. 2
CamocrositenpHast padoTa: 1
BrinosiHeHUE 3a1aHUM 110 TEME
Tema 6.3. ®u3zuka Cogneprkanne yaeOHOro MaTeprana 2
aTOMHOIO siApa. 1. | Crpoenue aTOMHOTO siipa. SlaepHbIEe CUITBI. 2
JledekT Macchl aTOMHBIX SIEP.
CamocrositenpHas padoTa: 1
BrinosiHeHUE 3a1aHUM 110 TEME
84+42
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PA3JIEJI 2 buosaorus

54/1,5

Paznea I.
YdeHue 0 KIeTKe.
Tema 1.1 CogneprkaHue ydeOHOro MaTepuara: 1
Xumnueckas opranusanus | 1. | Heopranmueckue u opraHn4eckue BEIecTBa, UX POJb B KIETKE.
KICTKH. IMpakTyeckas padora « CTpykTypa OCIKOBOH MOJICKYJIBI. 1
Tema 1.2. CognepkaHue y4eOHOro MaTepuara:
CrtpoeHue u pyHKIMH 1. | CrpoeHune KIETKH MPOKAPHUOT, FYKaproT. Bupycel. CTpoeHne U pyHKIIUU OPraHOUIO0B 1
KJICTKU. KJIETKU DYKapHUOT.
JIP «M3ydeHne CTpOCHUs KIETKH I10J MUKPOCKOIIOM. 1

Tema 1.3. Copepxanue yueOHOro MaTepHuana:
OOMmeH BelecTB U 1. | Oransl 3Hepreruyeckoro oomena. @orocunres. buonornueckuit cuHTe3 OENKOB. 2
MpEeBpaIeHUE YHEPTUU
B KJIETKE.
Pasznea Il.
Pa3MHoKeHNe 1 HHAMBHAYAJIbHOE Pa3BUTHE OPrAaHU3MOB.
Tema 2.1. Cogepxanue yueOHOro MaTepHana;
Pazmuoxenue opranuzmosn. | 1. \ Henenne knetku. AMuto3. Mutos. Meio3. CiocoObl pa3MHOKEHHUSI. 2
Tema 2.2. Conepkanue y4eOHOro MaTepuarna;
WnpuBunyansHoe passutue | 1. | OHTOreHes. OMOpHOHaIbHOE, NOCTAIMOPHUOHAJIBHOE pa3BUTHE.  BpenHoe BiusiHUE 1
OpraHU3MOB. pa3anyYHbIX (DAKTOPOB HA Pa3BUTHE 3apO/IbIIIIA.

IIpakTyeckas padora «CX0ACTBO 3apOAbIIIEH TO3BOHOUHBIX. 1
Paznea I1.
OCHOBBI TeHETHKH U CeJTEKIHH.
Tema 3.1. Cojnepkanne yueOHOro Matepuana 1
OcHOBHbIE NIOHATHUSA U 1. \ [Tpeamer u 3a1aun reHeTUKU. OCHOBHBIE MTOHSTHUS, METO/IbI U 3aKOHbBI T€HETUKHU.
3aKOHBI T€HETUKHU. IIpakTHyeckas padora « CoCTaBICHHE CXEM CKPEIIMBAHUS. 1
Tema 3.2. Copnepkanne yaeOHOro MaTepuana
3aKOHOMEPHOCTH 1. | Monorubpunnoe u AUrHOpHIHOE CKpeliuBaHue. B3aumoneiictBue ameneil. 3akoH 1
HACJIEICTBEHHOCTH U T.Moprana. Pemenue 3aaau.
W3MEHYUBOCTH. 2. | Buasl uaMeHunBoCcTH. MyTaliMoHHas: U MOIU(GUKAIIMOHHAST U3MEHUYHUBOCTD. 1
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Bapuanuonnsiii psn u kpusasd. Hopma peaxuu. 3axkon H.W. BaBunosa.

JIP «IlocTpoeHne BapuallMOHHOTO Psifia U KPUBOWD. 23
1

Tema 3.3. Cojeprkanne y4eOHOro MaTepuaa 2
OCHOBBI CeJIEKIIUU 1. | [Ipenmer u 3amaun cenexkuuu. LleHTphI mpoucxoxxaeHus KyabTypHBIX pacTeHui mo H.1.
pacTeHuM, )KUBOTHBIX U BaBunoBy. OCHOBHbIE METOJIbI CEJICKIIMU PACTCHUH, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.
MHUKPOOPraHU3MOB. IIpakTnyeckasi padbora «BpisiBlieHHE MyTareHOB B OKPY KaIOIIEH cpeiey.
Paznea V.
IIpoucxo:xienne U pa3BuTHE ;KU3HU HA 3eMJie. JBOJIIOIHOHHOE YYEHHE.
Tema 4.1. Coneprkanue yueOHOro Matepuana 3
[IpoucxoxneHnre U Hayajb-

1. | Ananu3 ¥ OlleHKa Pa3IUYHbIX TUIOTE3 MPOUCXOXKACHU ku3HU. KpaTkast ucropus
HBIE 3TArbl PA3BUTHUS KU3HU

Pa3BUTHS KU3HU Ha 3eMIIe.
Ha 3emiie.
Tema 4.2. Coneprkanue yueOHOro MaTepuana
Hcropust pa3BUTHS 3BOJIO-
p P " 1. 3HaKOMCTBO ¢ 3BoMtolIMOHHBIMU uaeamu K.JIunnes, XK.b.Jlamapka, Y./lapsuna. Bun,
[IUOHHBIX UJCH.
€ro KpUTEepUU U CTPYKTYypa.

IIpakTHyeckas padora « OnucaHue BUJIOB 10 KPUTEPUSIM».
Tema 4.3. Cogepxanue yueOHOro MaTrepuana 2
MUKpOIBOIIOLMS U MaKpoO- =

P I P 1. | bops0a 3a cymectBoBanue. EcrectBenHbIit 0T00p. [Iprucnoco0aeHHOCTh OPraHu3MOB —
SBOJIIOLIMSL. .
H pe3yNbTaT AEUCTBUS €CTECTBEHHOTO 0TOOpa. [ TaBHBIE MyTH U HAMPABICHUS SBOIIOIUH.

2. JIP «IIpucrocobaeHHOCTh OPraHU3MOB K CPEJie»

IIpakTuyeckas padora « OCHOBHBIE IMyTH SBOIIOIUHU: apoMopd03, UIN0aIaNTaIHs,

JIETeHEePaLHsD.
Paznen V.
IIpoucxoxaeHune 4ea0BeKa.
Tema 5.1. Copneprxanue yueOHOro MaTepuasa 3

AHTpOIIOTEHE3.
UYenoseueckue pachl.

1. JlokazarenbcTBa MPOUCXOKJIECHNS 4YeloBeKa J[BMXKyIME CHIIbl aHTPOIIOTE€HE3a. JTallbl
9BOJIIOLMU 4esloBeKa. UenoBeueckue pachl, eIMHCTBO UX IIPOUCXOXKICHHUS.

I[IpakTuyeckas padora «AHaIW3 M OIEHKA pA3IUYHBIX THUIOTE3 O MPOUCXOXKICHUH
YEJIOBEKa.

Pa3zgen VI.9xocucrema
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Tema 6.1.

Conepxanue yueOHOro MaTepraia

DKoJorusi-Hayka O B3auMo- 1 35 1
. kojoruueckue ¢akropbl. CTpykrypa Ouoreonenosa. llenmu nuranus. ATpouEeHO3BI.
OTHOILIEHHSIX OPTaHU3MOB. Oxpaa JKOCHCTEM.
IIpakTuyeckas padora «CpaBHUTENbHAS XapaKTEPUCTHKA OMOTEOII€H03a U arpoLieH03a. 1
Tema 6.2. CopepxaHue y4eOHOro Marepuaa
buocdepa-riodanbnas 1. | buocdepa u cBoiictBa Ouomaccel. Yuenue Bepnanackoro o oOmochepe. Kpyrosopor 3
skocucTeMa. buocdepa u BemecTB. buocdepa u uenosexk. Hoochepa. Oxpana Ouo-chepbl M INEpCIEKTUBBI
Yye-JI0OBEeK paIMOHAJIBLHOTO MPUPOJIONOIH30BAHUS.
IIpakTnyeckas padora « CocrapieHHE NUIIEBIX LEHE. 1
Paznea VII.
Tema 7.1. Coneprkanue yueOHOro Matepuana
buonnka kak omHO W3 |1, [Ipumepsl HCIIOJIb30BAHUSA B XO03MCTBEHHOU JeATEeIIbHOCTU YyeJIoBeKa
HaIPaBJICHUH pasBUTHA MOPGOPYHKIIMOHATIBHBIX YePT OpraHU3aIlMHd OPTaHW3MOB IPH CO3JaHMHM TEXHUYECKUX 2
KHOCPHETHKH. CUCTEM B CTPOUTEIILCTBE.
PA3JIEJI 3 DK0JI0rus 45/1,25
BBenenne OOBeKT U3y4YeHHUs1 HIKOJIOTHH — B3aUMO/IeHiCTBHE )KUBBIX cucTeM. VicTopus pa3BuTHs U 1
METOBI KOJIOTHU. Pojb 9K0I0THH B POPMUPOBAHIH COBPEMEHHOM KapTHHBI MUPA.
3HayeHue 3KOJOTMH B OCBOCHUHU NPOQeccuii U crielinanbHOCTeN CpeHEro
poheCCHOHAIBHOTO 00pa30BaHUS.
Paznea |.
JKOJIOTHSI KaK HAY4YHasi I CUMILIMHA.
Tema 1.1 Coneprkanue y4eOHOro MaTepuarna; 1
OO11ast sKoIorHUsl. 1. | Cpena obutanust u ¢axtopsl cpenpl. OOIIMEe 3aKOHOMEPHOCTH ACUCTBUS (PAKTOPOB
Cpe/ibl Ha OPTaHU3M..
2 | Ionynsmus. Oxkocucrema. buocdepa 2
Tema 1.2. Coneprkanne y4eOHOr0o MaTepurana; 2
ConuanbHast KOJIOTHUSI. 1. | [Ipenmer wu3ydeHus couumanbHOW sKoyoruu. Cpena, OKpysKarollas 4YelloBeKa, ee
cnenuduka u cocrossaue. [ToHsATHE «3arpsI3HEHUE CPEIBD».
CamocrosarenbHass paborta: cocTtaBieHue TaOmumbl «COCTOSHUE OKpYKAIoLIEH 3

CpEeIbD».
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Tema 1.3.
[TpuknamHas 3KOJIOTH.

Conepikanne yueOHOTO MaTepHaa:

1. | Dkonorudeckue  MpoOJEMBl:  pPErHOHAIbHBIE W TioOanbHbIe.  [TpHUMHBI
BO3HHUKHOBEHUS TTTI00ATBHBIX KOJOTHIECKUX TPOOIIEM.

IIpakTuyeckas padora
«Onucanue AHTPOIIOTCHHBIX U3MEHEHHUHU B €CTECTBECHHBIX MMPpUPOAHBIX naHnma(bTax
MECTHOCTH, OKpPY>KaloIel 00yUarolerocsy.

CamocrosiTenpHas padbora:

BeinonHenue nokiana, npesenrauu «Ocod0 HeOIaronpusTHBIC B 9KOJIOTHYECKOM
OTHOIIICHUU TEPPUTOPUH POCCHU: BO3MOKHBIE CIIOCOOBI PEIICHUS TPOOIEMY,;
«DKoJoruueckue npoodsiemsl Poccuu v criocoObl UX PEHICHUSD).

Pazgea Il.

Cpena o0uTaAHUS YeJI0BEKA U IKOJIOTHYECKasi 0€3011aCHOCTb.

Tema 2.1.
Cpena oOuTaHMs YeI0oBEKa.

Cojnepikanue yueOHOrO MaTepHaa:

1. | Okpyxaroiasi 4eJIoBeKa cpefia U ee KOMIOHEHThI. EcTecTBeHHAas U UCKYyCCTBEHHAs
cpenbl ooutanus yenoBeka. CorualibHas cpefa.

Tema 2.2.
["opojckas cpena.

Copnepikanne yueOHOro MaTepuaa:

1. | T'opoackas kBapTHpa U TpebOBaHUs K ee dKojorndyeckoii 6ezonacuoctu. llym u
BUOpAIHs B TOPOJCKUX YCIOBUSX. BiusiHue mryma u BUOpanuu Ha 310pOBbe
TOPOJICKOTO Y€JI0BEKa.

2. | DKOJOTHYECKHEe BOIIPOCKHI CTPOUTENBCTBA B TOpOJIe. Marepualibl, HCIOJIb3yeMbIC B
CTPOUTENBCTBE KWIBIX JJOMOB U HEKUJIBIX TIOMELIEHNUN, UX IKOJIOTMYECKAS
6e3omacHocTh. KOHTPOJIb 32 KAUECTBOM CTPOMTEILCTBA.

HpaKTI/I'—IeCKaﬁ pa60Ta «Onucanue KUIIMIIAa  4YCJIIOBCKA  Kak I/ICKYCCTBCHHOI\/'I
OKOCHUCTEMBI».

Tema 2.3.
Cenbckas cpena.

Copep:xanne yueOHOT0 MaTepuana

1. | Ocobennoctu cpeapl 0OUTaHUS YETOBEKA B YCIOBHSIX CEIbCKOM MECTHOCTH.
Cenbckoe X035IIICTBO M €r0 3KOJIOrHYecKHe MPOoOIeMBbl.

CaMmocrosTenbHasi paboTa: BBINOJHEHHE JOKiIajna, Mmpe3eHTtauuu «lIpuyauHbl
BO3HUKHOBEHUS SKOJOTMYECKHUX MPOOJIEM B TOPOJIE»; COOOIICHUS

«TBepable OBITOBBIE OTXO/BI U CLIOCOOBI pelIeH s MPOOIEMBbl UX YTHIIU3ALUI.
[TonroroBka coobuiennii «BiusiHue 1ryma Ha 3J0pPOBbEY.

Pazgen I11.

KoHuenuus ycroiiunBoro pa3purusi.
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Tema 3.1
BO3HUKHOBEHNE KOHIICTILINH
YCTOMYMBOTO pPa3BUTHSL.

Conepikanne yueOHOrO MaTepHaa:

1. | I'noGanbHbIe 3KOIOTHYECKHE IPOOIEMBI U CIIOCOOBI UX pelieHUs. BO3HUKHOBEHHE
9KOJIOTUYECKUX MTOHATUN «YCTOMYHMBOCTH» U «YCTONYMBOE PA3BUTHUEY.

Tema 3.2.
Y CTONYUBOCTB U pa3BUTHE.

Copepxanue yueOHOro MaTepHana:

1. | Cnoco0bl peleHus 3K0J0THYECKUX PO0JIEM B paMKaxX KOHLENIUH «Y CTOMYUBOCTb
U Pa3BUTHE». DKOJIOTMYECKHUH CIIE U MHJIEKC YEJIOBEYECKOrO Pa3BUTHS.

IIpakTnyeckas padora « PenieHue 3K0JI0rMYeCKUX 3a/1a4 Ha YCTOMYMBOCTD U Pa3BUTHEY.

CamocrodrenbHas paboTa: BbIIOJIHEHUE 10oKnaja «Vcropus u pa3BuTHe KOHLELUU
YCTOMUYHBOIO Pa3BUTHU».
CocraBiieHHE U pelICHHE YKOJIOTMYECKUX 3a1ay.

Paznea V.

OxpaHa npupoasbl.

Tema 4.1 Conepxanre y4eOHOr0 MaTepuaa;

[TpuponooxpanHas 1. | Uctopus oxpansl npuposl B Poccun. Tumnsl opranusaiiuii, CmocoOCTBYIOIIUX OXpaHe

JESITEIIbHOCTD. npupoabl. Ocob0 oxpaHsieMble IPUPOIHBIE TEPPUTOPUU U UX 3aKOHOIATEIIbHbII
cTaryc.

2. | CemuHap «IKOIOTUYECKHE KPU3UCHI M SKOJIOTUIECKUE CUTYaluH. DKOJIOTHUECKUE

npobaembl Poccumy.

Tema 4.2. Conepkanue yueOHOro MaTepuaa:

[IpuponHsle pecypcsl U X
OoXpaHa.

1. | IIpuponHO-TeppUTOpUATLHBIE ACHIEKTHI FKOJIOrHUecKuX npodiuem. [Ipupoansie
pecypchl U criocoObl ux oxpaHbl. OxpaHa JiecHbIX pecypcoB B Poccun. Bo3moxxHocTn
YIIPaBJICHUS DKOJIOTHYECKUMH CHCTEMAMM.

HpaKTI/I‘IeCKaﬂ paﬁoTa ((CpaBHI/ITeJ'IBHOC OMMUCAHUC CCTCCTBCHHBIX IPUPOJHBIX CUCTEM U
ArpO9KOCUCTEMBIY.

CamocrodTenbHas paboTa: BHIIOIHEHHE 10KIa1a, mpe3eHTanuu «Ocobo oxpaHseMble
MIPUPOJHBIE TEPPUTOPUN U UX 3HAYEHHUE B OXPaHE IMPUPOABI»;

«OCHOBHBIE 9KOJIOTMYECKHE TPUOPUTETHI COBPEMEHHOTO MUPa»; PELLICHUE
HKOJIOTHYECKUX 3a1a4
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Pa3zgen Xumus

HaumeHoBaHue Conep:xaHue yueOHOIro MaTepuaJa, 1adopaTopHblie padoThl M NPAKTHYECKHE 3AHATHS, O0beM yacoB | YpoBeHb
pa3esioB U TeM CaMOCTOsITeIbHAsI padoTa o0y4yaoumxcsi, KypcoBasi padora (IPOEKT) (eciu npedycmompernvl) 0CBOEHMSI
1 2 3 4
123/3,42
Pa3nes 1. Oprannyeckasi XMMHS
BBenenue Conep:kaHue y4eOHOIro MaTepuaa
OCHOBBI TEOPUH CTPOEHHUSI OPTaHUUYECKUX BEILIECTB 2 1
CamocTtosTenpHas padora: 1 3
Brinonnenue noknana no teme «Ku3Hb U AesITeIbHOCTh BETUKUX XUMHUKOBY
Tema 1.1. Coaep:xaHue yueOHOIro MaTepHaJia
[Tpenenbubie Knacc «Ankansy. [lonydyenne u ux npuMeHEHHE 2 1
YTI€BOIOPOBI CtpoeHue, CBOWCTBA QJIKAHOB U UX NPOU3BOJIHBIX 2 1
CamocTtosrenbHas padbora: M3yuenue tabnuisl « HoMeHKIIaTypa allkaHOB U UX PaJIUKATIOB) 2 3
CocraBieHre CTPYKTYPHBIX (OPMYIT IPEAEIIbHBIX YTICBOIOPOIOB.
Tema 1.2 Copepxanue yyeOHOro MmarepuaJia
Henpenenbabie Knacc «Ankens» , Kitacc « AikagueHbby 2 1
YIJIEBOOPO/BI JlabopaTopnasi padora Nel «YreBo10pOIbI psijia dTUICHA 2 2
Knacc « ATKUHBDY 2 1
JladopaTopnasi padora Ne2 «Ilonumepsl — MJIACTUKHU U DJTACTOMEPHI» 2 2
CamocrosrenbHas padora: 4 3
CocraBieHue CTpyKTypHBIX (POpMYJT HEMIPeIeIbHBIX YIIIEBOAOPOIOB
Beinonuenne pedeparon no Teme: «Ilosmmepsl U MX 3HAYEHUE B CTPOUTEIBCTBE U JKUZHU
Tema 1.3 Coaep:xxaHue yueOHOro MaTepuaJia
Apomarnyeckue Knacc «Apens» beH3on, Tosyon 2 1
YIJIEBOJAOPOAbI CamocTtosTenpHas padora: 1 3
CocTaBieHHe IENOYEK MPEBPAIICHUH YTIIEBOI0POIOB
Tema 1.4 Copaepxxanue yueOHOro MmarepuaJia
[Ipupoaubie [TpupoHbIEe HCTOUHUKH YTIIEBOIOPOAOB: He(Th, IPUPOIHBIN U NOMYTHBIN Ta3bl 2 1
HUCTOYHUKH JlaGopaTopHnas pa6ora Ne3 «IIpupoHble HCTOYHUKH YTIEBOAOPOAOB: HEPTh, MPUPOIHBINA U 2 2
YIJIEBOIOPOIOB HOITYTHBIN T'a3bD»
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Kamennsiii yrone. [Ipoucxoxaenne, nepepaboTka U MpuMeHEHUE

[EEN

CamocrositenbHas padora: [ToBTopeHHe Ki1accoB yriaeBoaopo1oB: CocTaBiieHHE CBOIHOM TaOIUIIbI
y/B. Pemienue 3ana4q
BeimosHeHHe T0KIa10B 110 TeMe: «MIckomaeMple yriieBo10pOab»

Tema 1.5

Conep:kaHue y4eOHOIr0 MaTepuaa

Kucnoponconepxaniue

Knacc «Cniuptbi»

OpTraHU4YE€CKUC

JlaGopatopuas padora Ne4 «Croupthl. DeHOI»

BCIICCTBA

Knacc «Aspaeruasl ¥ KapOOHOBBIE KUCIOTHDY

JlabopaTopnasi pabora Ne 5 «Anpaeruipl U KapOOHOBBIE KUCIOThD»

Knacc «BXXKK» Mpuia.

3auéTHOoE 3aHATHE

CamocTtosrenbHas pabota: M3ydueHre roMOJIOTHYECKOro psijia CIIUPTOB, albAETHA0B, KApOOHOBBIX
kucnot. CocraBiieHrue GopMyI1 KHCIOPOICOACPIKANTUX COCTUHECHUH.

Brimonnenue pedeparos (npesenranuii) mo teme: «BXXK 1 nx 3HaueHne B )KU3HH YEITOBEKay,
«Mpray. Pemenne 3amag

DININININININ

WWIFRLINEFPINEF

Tema 1.6
VYrieBoabl

Coaep:xxanue yueOHOro MaTepuaJia

Knacc «Yrinesoasn»

HOJ'II/ICB.XQ.pI/II[bI. KanMaJ'I, LEJUII0JIO3a, TJIMKOT'CH U MHYJIMH.

JlabopaTopHasi padora Ne6 «YrneBoab»

CamocrosiTenbHas paboTa: u3yueHrne CBOMCTB MOHO-, JIU- U TIOJIUCAaXapH/I0B.
Beimonnenue noknaa no teme: «Poib yriaeBoaoB B )KU3HU YETOBEKa»
Cocrasnenue Tabauipl «CpaBHUTENbHAS XapaKTEPUCTHUKA KpaxMalia U [EeJUTF0JI03bI»

WINININ

WIN[(F|F-

Tema 1.7
A3zoTcoaepkalme
OpraHUYEeCKHE
COCANHCHUA

Coaep:xanue yueOHOIro MaTepuaJia

Knacc «AMuaby. AHmimmH. Kinace «AMuae»y. MouyeBiHA. AMUHOKHCIIOTEL. beku

JlabopaTopnasi pabora Ne7 «CBoiicTBa 0€1IKOB M UX (QYHKITHID)

JlabopaTopnasi padora Ne 8 «buononumepsl. Bonoknay

3aueTHas pa60Ta « OpFaHI/I‘-ICCKHC COCIMHCHU

CamocTtosrenbHas pabora: CocTaBlieHHE CTPYKTYPHBIX (POPMYIJI aMUHOB 1 aMUHOKHUCIIOT,
nentu0B. CocTaBieHue TabJIUIl O CBOMCTBAX MOJTUMEPOB

OIN NN | D

WWININ|F-

Pa3gen 2. O0umias u Heo

raHn4deCKkasi XuMus

Tema 2.1
OO0was xumus

Conep:kaHue y4eGHOro MaTepuaJjia

Ilepuoanueckuii 3aKOH U cucTeMa XuMHuueckux aneMeHToB J[.M. Menaeneesa

Tunbl xuMuueckom cBsizu. Kiacchl HEOpraHM4eCKNX COCTMHEHUH.
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DnekTpoauTHuecKas auccouuanus. 'naponns coneit

JlaGopatopHas padora Ne9 «DnekTpoautrdeckas aucconuanus. ['uaponus cone

N

N

CamocTtosTenpHas padora:
CocraBiieHHE XapaKTEPUCTUKHU JBYX 3J1eMEHTOB 10 nojoxenuto B [IC. CocraBnenne cxeMbl
«Knaccel Heoprannueckux Beniecty «CBoiicTBa pacTBopoBy PemieHue 3aaau.

Tema 2.2
Hewmeraiel

Conep:kaHue y4eOHOIr0o MaTepuaJa

0030p HemeTa/10B. BaxkHelye coelMHEHNs] HEMETAUIOB. 3HAYEHHUE B CTPOUTENIBCTBE

[EEN

CamocrosrenbHas padora: CocraBieHue cxembl « BaxxHele coeJMHEHNT HEMETAJIIOB U UX
IPUMEHEHHUEY

Tema 2.3
MuHepalbl 1 uX
HCIOJIb30BaHHUE

Conep:xxanue yueOHOIro MaTepuaJa

I'opHBIE IOPOIBI U MUHEPAJIBI

JlabopaTopnasi padora Nel() «Munepasibl, rOpHbIE TOPOIBD

JladopaTopnasi padora Nell «CunukaTHasi IPOMBIIUIEHHOCTh. 3HAYEHUE B CTPOUTEIILCTBEY

CamocrositenbHas pabora: Beimonnenue pedepara no teme « CuiamKaTHasi MPOMBIIITIEHHOCTBY,
«Crexio», «I'opHble moponby, «Munepaiby. Pelenue 3aaau.

WINININ

WININ|F-

Tema 2.4
Mertamibl

Conep:xxanue yueOHOIro MaTepuaJa

0O0630p METAJLIOB.

KOppOSI/IH MCTAJIJIOB, MCTO/JbI 3allINUTHI

JlabopaTopnasi pabora Nel2 «Metamisl. OO1ue cBOWCTBaY

JlabopaTopnasi padora Nel3 «Metaysl. CrutaBbby

H_IGJ'IOLIHBIG MICJTOYHO3CMCEIIBbHBIC MCTAJIJIbI. KéctkocTh BoAsbl. IloHsATHE 00 aTMOC(bepe.

JladbopaTopnas padora Nel4 «KauecTBeHHBIN aHATU3 BEIIECTBY

CamocrositenbHas pabora: M3yueHne XuMUYECKUX CBOMCTB METAJIJIOB 1O PACIIOJIOKEHUIO B
OPHM.CocraBienne TabIUIlbl KAYeCTBEHHBIX PEAKIMi Ha KATHOHBI M aHUOHBI
CocraBnenue obodmaronieit cxemsl: «Koppo3ust 1 METO/IbI 3aIIUTHD)

Pemenue 3anau. [lonroroska k 3a4€ry.

~NINDINININININ

WIN|FLPININ[(FF-

JnddepenurpoBaHHbIi 3a4eT

2

Bcero nmo aucuunJinHe:

348/9,67

Paboueit nporpaMMoii IpeycMOTPEHO BBHIITOJTHEHUE OTIIENIBHBIX BUAOB paboT, CBA3aHHBIX ¢ OyAyliel npodecCHOHANBHOM AeATEIbHOCTBIO, B (hOpME MPAKTHIECKON

[MOATOTOBKU B 00bEMe 166 vacos.
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7.1. TpeGoBaHUsI K MUHNMAJBLHOMY MaTepHaIbHO-TEXHUYECKOMY 00ecre4eHHuI0

OcBoenne mnporpaMMmbl yueOHOH  gucuuiuiiHbl «®PU3MKa M €CTECTBO3HAHUE»
npearnoiaraeT Halu4yue KaOuHeTa XMMHU C JabopaTopueld M 1abOpaHTCKONW KOMHATOH, B
KOTOPOM HMEETCSl BO3MOXHOCTh O0ecreduTh CBOOOJIHBIA HocTynl B VIHTEpHET BO Bpems
y4eOHOT0 3aHATHUS U B NIEPUOJT BHEYPOUHOU JESITETHHOCTH 00YUYaAIOIINXCA.

ITomemienne  kabuHeTa  JOJDKHO  YAOBIETBOPATH  TpeOoBaHusAM  CaHuUTapHO-
snuAeMHuooruueckux npasui u HopmatuoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHaLIIEHO
TUIOBBIM O0OpYZOBAaHUEM, YKa3aHHbIM B HACTOALIMX TpPeOOBaHUAX, B TOM 4YHCIE
CTELUANIN3UPOBAHHON y4eOHOW MeOenbl0 W CpeACTBaMHU OOYYEHHs, JOCTATOYHBIMH IS
BBINOJIHEHUS TPeOOBAHUHN K YPOBHIO IOJTOTOBKU O0YYarOIUXCS.

B kaOunere NOMKHO OBITH MYJIBTUMEAHIHOE O0OpYHOBAaHUE, MOCPEICTBOM KOTOPOTO
YYaCTHUKU 00pa30BaTeIHHOrO MPOIecca MOTYT MPOCMATPHUBATH BU3YAIbHYIO HHPOPMAITHIO
10 XUMUH, CO3[1aBaTh MPE3CHTAllMH, BUAEOMATepUabl U T.I1.

B cocraB yueOHO-METOAMYECKOTO U MaTEpPUATBHO-TEXHUYECKOTO OCHAIICHUs] KaOMHeTa
XUMHH BXOJSIT:

* MHOTO(YHKIIMOHAJIBHBIN KOMIUIEKC MIPEI0/1aBaTelIs;

* HaTypajgbHble OOBEKTH, MOJEIH, TMNPUOOPHl U HAOOPHI AN  IOCTAHOBKH

JIEMOHCTPAILIMOHHOTO U YYEHUUECKOTO SKCIIEPUMEHTA;

* T[eYaTHBIC U SKPAHHO-3BYKOBBIEC CPEJCTBA OOYUCHUS;

* Cpe/ICTBa HOBBIX MH(POPMAITMOHHBIX TEXHOJIOTHIA;,

* PpEaKTHUBHI;

* TEpeYHH OCHOBHOM W JIOTIOJHUTEIHHON Y4eOHOH! TUTepaTyphl;

* BCIIOMOTaTelbHOE 000PYIOBAHUE U UHCTPYKIIHH;

* OuOMMOTEeUHBIN QOH/T.

* 000pyIOBaHHE U PEAKTUBBI COTJACHO YCTAHOBJICHHOMY CTaHJAPTHOMY IMEPEYHIO IS

KaOWHETa XUMUH.

B 6ubnmoreunsiit GoHA BXOAAT yUeOHUKHU U yueOHO-MeToanueckue KoMIuiekTsl (YMK),
PEKOMEHJIOBAaHHbIE WJM JIOMYIIEHHBIE JUIS HWCIIOJB30BaHUSA B  MPOECCHOHATBHBIX
00pa30BaTeNbHBIX OPTaHU3ALUAX, PEATU3YIONUX 00pPa30BaTENbHYIO MPOTPAMMY CPEIHETO
obmero oOpazoBanusi B mnpenenax ocBoenus [ITICC3 CIIO na 6aze oCHOBHOro 00IIEro
o0Opa3oBaHUsl.

bubmuoreunsiii  GoHA MOXKET OBITH JIONOJHEH XWMHUYECKOW DHIIUKIIONEINEH,
CIPaBOYHUKAMU, KHUTAMU AJI YTEHUS 110 XUMUH.

B mporiecce ocBoeHusi mporpaMmbl y4eOHOW JTUCHUIIIUHBI CTYJIEHTHI JIOJKHBI WMETh
BO3MOXXHOCTh JIOCTYIIA K DJIEKTPOHHBIM Y4eOHBIM MaTepuajiaM, UMEIOIUMCS B CBOOOIHOM
noctyrnie B cetd WMHTepHEeT (9JIEKTPOHHBIM KHHUTAM, MPaKTHUKymMaM, T€CTaM, Marepuaiam
EI'D u np.).

JIst BBITIOTHEHHST J1aOOpAaTOPHBIX PadOT CTyAEHTaM HEOOXOAMMO WMETh MPOCTON H

[[BETHBIE KapaHJAalll, INHEHKY, TACTHK, TepUYaTKH, KATbKYJISTOp, Xaiar.

7.2. UudopmanuonHoe obecnevyeHue 00ydeHust
OU3UKA

OcHOBHAA JUTEPATYPA

MskumeB I'. SI. ®uzuka. 10 xnace : yuebnuk / I'. 5. Msakumes, b. b. byxosues, H. H.
Corckmii. - 4-e m3a. — MockBa : Ilpocsemenue, 2021. — 416 c.: un. — (Cpennee
npodeccuonansHoe oopazoBanue). — 50 9K3.
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MsxkumeB I'. SI. ®usuka. 11 knace : yueObnuk / I'. SI. Makumes, b. b. byxosnes, B. M.
Yapyrun. - 5- e uza. — Mocksa : Ilpocemenue, 2021. — 436 c.: un. — (Cpennee
npodeccuoHaibHOE 00pazoBaHue). — 50 dK3.

JlorBunenko O. B. ®usuka : yue6nuk / O. B. JlorBunenko. — Mocksa : KnoPyc, 2022, —
341 c. — (Cpennee mpodeccuonanbuoe odpazoBanue). — URL: https://www.book.ru. —
Pexxum noctymna: mo rnojrmucke.

Munckuii A. A. ®usuka : yueOnuk / A. A. Iunackuii, I'. FO. I'pakoBckuii ; mox o0, pe.
10. 1. Quka, H. C. IlypsimeBoii. — 4-e¢ uza., ucnp. — MockBa : DOPYM : UHOPA-M,
2022. — 560 c. : un. — (Cpennee mupodeccuonanpbuoe obOpaszoBanue). — URL:
https://znanium.com. — Peskum 1ocTyma: mo moIImucKe.

JlomoJHUTENbHAN JJUTEPATYpPa

Tpodumona T.U. Kpatkuii kypc GU3MKH ¢ IpUMEpaMH PEIISHUS 3a1a4 : yaeOHOoe mocodue
/ Tpopumona T.M. — Mocksa : KnoPyc, 2021. — 279 ¢. — (Cpennee npodeccHnoHaIbHOE
obpazosanue). — URL: https://www.book.ru. — Pexxum goctyma: mo moamucke.

Tpopumona T. U. Dusuka : Teopusi, penieHne 3ajaad, JEKCUKOH : yuyebHnoe mocodue / T.
N. Tpopumosa. — Mocksa : KuoPyc, 2022. — 315 ¢. — (Cpennee npocdeccruoHaabHOe
obpazosanue). — URL: https://www.book.ru. — Pexxum noctyma: mo mojmmcke.

Tpodpumona T. U. Ousuka or A no . CmpaBouHoe uznanue : cmpaBounuk / T. U.
TpodbumoBa. — Mocksa : KuoPyc, 2022. — 301 c.— (Cpennee mnpodeccruoHalbHOE
obpazosanue). — URL: https://www.book.ru. — Pexxum noctyma: mo mojmucke.

HHTepHeT pecypehl:

www.fcior.edu.ru — ®enepanbHsblil HeHTP HH(OPMALIMOHHO-00Pa30BaTEIBHBIX PECYPCOB
Www.physbook.ru —anekTpoHHBIit yueOHHK 110 QU3HKE.

WWW.ChOOK.ru — 1eMoHCTpaIoHHbIe OMBITH 10 (u3uke. KommakT byka.
www.opentorrent.ru — yaeOHble puiIbMbI 110 GU3KKE

https//fiz.1september.ru (yue6HO-MeTOIMUecKas razeta « DU3HKa»).

www.opentorrent.ru — yaeOHble puiIbMbI 110 GU3KKE

BHOJIOI'us
OcHoBHas IMTEPATYPA

Kamenckuii A. A. buonorusa. Ob6mas Ouonorus. 10-11 kmaccesl : yuebHuk /A. A.
Kamenckwii, E. A. Kpukcynos, B. B. [laceunuk. — 6-e 3., crep. — Mocksa : [Ipoda, 2018.
— 368 c.: m1. — (Cpennee npogdeccruoHanibHOe 00pa3oBanue). — 50 3K3.

MamonTtoB C. I'. OOmias 6uonorust : yuyeOnuk / C. I'. MamonToB, B. b. 3axapoB. —
Mocksa : KnoPyc, 2022. — 323 ¢c. — (Cpennee mpodeccnoHaibHOe 00pa3oBaHHE). —
URL.: https://www.book.ru. — Pexxum mocrtymna: mo moanucke.

Mycradun A.I'. buonorus : yuyeOnuk / A.I'. Mycrapun, B.b. 3axapoB. — Mocksa :
KuoPyc, 2022. — 423 ¢. — URL.: https://www.book.ru. — Pesxum moctyma: mo moamucke.

JlomoJHUTENbHASA JJUTEPATYPA
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http://www.fcior.edu.ru/
http://www.physbook.ru/
http://www.cbook.ru/
http://www.opentorrent.ru/

Koaecnukon C. U. O6mas 6uonorus : yueoHoe nmocodue / C. . KonecankoB. — Mockaa :
KuaoPyc, 2021. — 287 c. — (Cpenmnee mnpodeccuonampHoe oOpaszoBanue). — URL:
https://www.book.ru. — Peskum moctyma: mo moammicKe.

Epemuenxo O. 3. buomorust : ydenwe o Owmocdepe : yuebnoe mocodbue mis CIIO/
O. 3. Epemuenko. — 3-¢ wu3n., mepepadb. u jgon. — Mocksa : HWznmatensctBo FOpaiir,
2022. — 236 ¢. — (ITpodeccronansHoe obpasoBanue). — URL: https://urait.ru. — Pexum
JOCTYTIA: TI0 TOATHUCKE.

XUMUA

OcHOBHAS JJUTEPATYPa

Pym3utuc I'.E. Xumus 10 kinacc. ba3oBbiit ypoBeHb : y4eOHUK 1t 00111€00pa30BaTeIbHBIX
opranuzanuii / I'.E. Pynsutuc, ®.I'. ®enpaman.- 7-e uzn.- Mocksa : Ilpocsemienune, 2020.-
224 c. :ui. — 110 k3.

Pymsutuc I''E. Xumus 11 knacc. basoserii yposenpb : yuebnuk / I'.E. Pymsuruc, @.I'.
®denpaman.- 7-e¢ u3a.- Mocksa : [Ipocsemenue, 2020.- 223 c. : mwir. — 110 k3.

Epemun B.B. Xumusa 10 xnacc. ba3oBwiii ypoBenb: yueOnuk / B.B. Epemun, H.E.
Kyspmenko, A.A. [Iposznos, B.B. Jlynun; mox pen. B.B. Jlyauna.- - Mocksa : [poda,
2021.-223 c. : un.- (Poccuiickuii yueOHuUK). — 50 3K3.

Epemun B.B. Xumus 11 knacc. ba3oBwiii ypoBenb: yueOnuk / B.B. Epemun, H.E.
Ky3ssmenko, A.A. [posznos, B.B. Jlynun; nmon pen. B.B. Jlynuna.- 7 uzn. Crepeoturr.-
Mocksa : [Ipoda, 2021.-223 c. : uin.- (Poccuiickuii yueOHuUK). — 50 3K3.

Caenxko O.E. Opranmveckas xumus (¢ npaktukymoMm) : yueObnuk / O.E. Caenko. —
Mocksa : KuoPyc, 2022. — 177 c¢. — URL: https://www.book.ru. — Pexum mocrymna: mo
MOJIITUCKE.

Boromonosa U. B. Heopranuueckas xumus : yuebHoe nocodue / M. B. boromonosa. —
MockBa : Anpdpa-M, MHDOPA-M, 2020. - 336 c. — (Cpeanee mnpocdeccHoHaTbHOE
obpazosanue). — URL: https://znanium.com. — Pexxum gocTyma: mo moamucke.

JlomoJHHUTENbHAA JIUTEPATYPA

I'mmaka H. JI. OGmas xumus : yueOHoe nocobue / H. JI. I'nunka. — Mocksa : KnoPyec,
2022. — 748 c¢. — (Cpemnee mnpodeccuonanpbHoe oOpazoBanue). — URL:
https://www.book.ru. — Pesxum moctyma: mo moammcke.

Imunka H. JI. O6mrast xumus. 3agaun U yIpaXHEHHUS | yU4eOHO-TIPAKTUUECKOe TocoOue
s CITO / H. JI. I'nunka ; mox pemakmueit B. A. [TonkoBa, A. B. babkoBa. — 14-e u3g. —
MockBa :  WsmarensctBo  IOpaiit,  2022.—  236c.—  (IlpodeccuonanpHoe
obpasoBanue). — URL: https://urait.ru. — Pexxum moctyma: mo moJimmcke.

Cracs H. ®. OOmas u Heopranmveckass xumus. CHpaBOYHHK | yuyeOHOE TocoOue st
CIIO/ H. ®@. Cracb. — 4-¢ u3n. — MockBa : WznatensctBo FOpaiit, 2022. — 92 c. —
(TIpodeccuonansHoe obpaszoBanue). — URL: https://urait.ru. — Pexum nmoctyma: mo
TIOJIITHCKE.
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https://urait.ru/bcode/455486

IKO0J0I'us
OcHOBHAS JJUTEPATYPa

Mupkun b. M. Okomnorus. 10 — 11kmaccel. ba3zoBblii ypoBeHs : yueonuk / b. M. MupkuH,
JI. T'. HaymoBa. — MockBa : Bentana — ['pad, 2018.- 400 ¢. — 50 ak3.

Koaecunkos C. U. Dxomnorus : yuebnuk / C. U. KonecankoB. — Mocksa : KnoPyc, 2021.
— 244 c¢. — URL: https://www.book.ru. — (Cpezanee npodeccuonaabHoe 00pa3oBaHue). —
Pexxum mocTtyna: mo mozmucke.

I'aabnepun M. B. O0mas sxonorus : yueonuk / M. B. I'aneniepun. — Mocksa : @opym,
HUILl HNH®PA-M, 2022. - 336 c¢. — URL: https://znanium.com. — (Cpennee
npodeccuonanbHoe 06pazoBanue). — Pexxum qoctyna: mo noJmucke.

JlomoJHUTEeNbHANA JUTEPATYPA

Bouaxkoga II. A. OcHoBBI 001Iel K0OTHH : yaeOHOoe mocobue / I1. A. BonkoBa. — MockBa
O®OPYM : HHOPA-M, 2020. — 126 c. — (Cpennee mnpodeccruoHanbHOE
obpasosanue). — URL: https://znanium.com. — PesxuMm gocTyna: 1mo mojamnucke.

IkoJiorus : yueOnuk u npaktukym st CI1IO / O. E. KongpareeBa [u ap.]. — Mocksa :
WznarensctBo  FOpaiit, 2022. — 283 c.— (IIpodeccuonanbHoe oOpa3zoBaHue). —
URL:https://urait.ru. — Pesxum moctyna: mo momucke.

IkoJiorus : yaeOHuk u npaktukym st CI1O / A. B. Toraii [u ap.]. — 5-¢ u3a., nepepad. u
norn. — Mocka: WzgarensctBo HOpaiit, 2022. — 352 c.— (IIpodeccuonanpHoe
obpazosanue). — URL:https://urait.ru. — Pesxxum moctyma: mo moJmucke.

HNurepHer — pecypcesl:

Axanemuk. CnoBapu u sHnmkIoneauu. http://dic.academic.ru/
Boubias coserckas sHuukionenus. http://bse.sci-lib.com
Books Gid. Dnextponnas 6ubnmuroreka. http://www.booksgid.com
I'mo6anteka. 'mobanbHas 6uOIMOTEKAa HAYUYHBIX PECYPCOB.
http://globalteka.ru/index.html
EnuHoe okHO mocTyma k o0pa3zoBaTebHbIM pecypcam. http://window.edu.ru
Kuurn. http://www.ozon.ru/context/div_book/
Jlyumias yueOnas muteparypa. http://st-books.ru
Poccwuiickuit oOpa3zoBatesbHbIii moprai.http://www.school.edu.ru/default.asp
OnekTpoHHas OubaroTreuHas cucrema http://book.ru/

0 www.pvg.mk.ru (omumnuana «ITokopu BopoObeBsI TOPHI»).
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11 www.hemi.wallst.ru (O0pa3oBarenbHbIi CAaUT IS MIKOJIBHUKOB « XUMUSY).
www.alhimikov.net (O6pa3oBatesbHbII CalT IS IKOJIBLHUKOB)
12 www.chem.msu.su  (DyekTpoHHast OMOIHOTEKA 10 XUMHKH).

13 www.enauKi.ru (uHTepHET-U3IAHKE I yuuTeseh « EcTecTBeHHbIC HAYKNY).
www.lseptember.ru (meroamnueckast rasera «IlepBoe CEHTAOP»).

14 www.hvsh.ru (xypHas «XUMHS B ILIKOJIEN ).
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15 www.hij.ru (kypHai «XHMHUS U KU3HBY).
16 www.chemistry-chemists.com (35eKTpOHHBIHN KypHAT «XUMHKH U XUMUSD.

8. XAPAKTEPUCTHKA OCHOBHBIX BUI0OB YUEBHOI
JAEATEJBHOCTHU CTYJAEHTOB

KoHTpoJ1b 1 OlIeHKA PE3yJITaTOB OCBOCHHMS YUE€OHOM TUCIMITIMHBI OCYIIIECTBIISIETCS
[IPEIoIaBaTelIeM B MTPOIECCE POBEICHUS MPAKTHUCCKUX 3aHATHH, TECCTUPOBAHHUS, & TAKIKE
BBIMOJIHEHHUS 00YJaIOMMMHKCS HHANBUAYAIBHBIX 3aaHUI K IPOMEKYTOUHOM aTTeCTAIHEH.
MeTo bl KOHTPOJISL HalpaBJICHbI Ha MIPOBEPKY 00YUYAIOIIUXCSL:
v — BBINOJHATH YCJIOBHUS 3JaHUS HA TBOPYECKOM YPOBHE C IIPEACTABIEHUEM
COOCTBEHHOU IO3UIINH;
v\ — JlenaTh OCO3HAHHBIA BLIOOD CIIOCOOOB JEHCTBUI U3 PaHEE U3BECTHEIX;
v\ —OCYLIECTBIATH KOPPEKLUIO (MCIPABICHUE) CAETaHHBIX OIIMOOK Ha HOBOM YPOBHE
[peUIaraeéMbIx 3aJaHui;
v\ — paboTaTh B IPYIIIE U NPEJICTABIIATH KAK CBOIO, TAK W MO3UIIUIO PYIIIIBI

Conep:xaHue XapakTepuCTHKA OCHOBHBIX BUJAOB Y4eOHOM DopMbI U1 METObI
AesITeIbHOCTH 00y4aI0IUXCH (HA YPOBHE YUeOHBbIX KOHTPOJISI H OLIEHKH
AelicTBHIA) pe3yabTATOB 00yUeHHs
BBenenne YMeHus nocTaHOBKU L€k JCATCIIbHOCTH, IJIAHUPOBAHUS Bxoaunoit KOHTPOJIb B
COOCTBEHHOM AEATENBHOCTH JJIsl NOCTIKCHUS dopme:
TOCTABIICHHBIX LEJICH, MPEIBHICHUS BO3SMOXKHBIX - TeCTHpOBAHMS TIO
pe3yJIbTaTOB ATUX AEHCTBUMN, OpraHU3al[ui CAMOKOHTPOJIS U
OLIEHKH HOJIy4YEeHHBIX Pe3yJIbTaToB. PasButue cnocobnoctn | OCHOBOIOJATAIONIAM
SICHO ¥ TOYHO HU3JIaraTh CBOU MBIC/IH, JIOTUYECKU NOHATHAM OUCHUILIAHBI.
000CHOBBIBaTh CBOIO TOYKY 3pEHHS, BOCIIPUHUMATh U aHAJIU-
3UPOBaTh MHEHHUS COOCCEIHUKOB, IIPU3HABAS [TPABO JIPYTOro
YyeJIoBeKa Ha MHOe MHEHUE. [Ipon3BeneHne nsmepeHus
(hU3UYECKUX BEJIUYMH U OLICHKA FPAHUILIBI TOTPEITHOCTEH
n3MepeHui. [Ipeacrapienne rpaHuilbl MOrPEIIHOCTEN
WU3MEPEeHMI TTPU OCTPOSCHUH rpaduKoB. Y MeHue
BBICKA3bIBaTh TUIOTE3bI )i 00BACHESHUS HAOJIF01aeMbIX
SIBJICHUM. Y MEHUE IpeiaraTh MOJICNIH SIBJICHUN. Y Ka3aHUe
IpaHuUI] IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. M3moxkeHue
OCHOBHBIX IOJIOKEHU COBPEMEHHOW HAyYHOU KapTHUHbI
mupa. [IpuBeaeHre MPUMEPOB BIUSHUS OTKPBITUH B (pr3HKe
Ha MPOTpecc B TEXHUKE U TEXHOJIOTHUU IMPOU3BOJICTBA.
Hcnosnp3oBanue MHTepHEeTa JUIs MOMCKA MH(pOpMaIUU
1. Mexanuka
Kunemamuxa [IpeacTaBieHne MEXaHUUECKOrO ABMKEHUS TEIa BxoaHoii  KOHTpPOJIL B
YpaBHEHUSAMHU 3aBUCHUMOCTH KOOPJIMHAT U MPOEKIUEH dopme:
CKOpocTH OT BpeMeHu. [IpeacraBienre MEXaHUUYECKOTO
- TECTUPOBAHUS O
JIBIKEHHSI TeJla rpaiKaMiu 3aBUCHUMOCTH KOOPIMHAT U
IPOEKIUEN CKOPOCTH OT BpeMenu. Onpeenenne koopaunar | OCHOBOIOIAraromym
MPOMIEHHOTO MMYTH, CKOPOCTH M YCKOPEHHUS Tefia 10 MOHATUAM NUCTIHATIINHBI.
rpadrkaM 3aBUCIMOCTH KOOPJAWHAT U POEKIHH CKopocTH OoT | Tekymuii KOHTpoOJb B
BpemeHH. Onpe/ieneHie KoOpAUHAT IPOUICHHOTO MY TH, CKO- | hopme:
POCTH U YCKOPEHHSI TeJIa [0 YPABHEHUAM 3aBUCHMOCTH - YCTHOTO ¥ THCHMEHHOTO
KOOPJMHAT U NPOEKIUN CKOPOCTH OT BpeMeHU. [IpoBenenue onpoca;
CPAaBHUTEIBHOI'O aHAJIM3a PABHOMEPHOr'O U PaBHOMEpE- ’
MEHHOTO JBIKEHUN. YKa3aHUE UCIIOJIB30BAHU - IPAKTHIECKUX PabOT;
MOCTYIATENBHOTO U BPalIaTeIbHOTO IBI>KEHUN B TEXHUKE. - TCCTUPOBAaHUA MO TEMaM,
[Ipencrasienne nHGOpPMAIUK O BUAX ABHKEHUS B BUJIC - IOJIyYEHUS 3a4eTa 10
TabIH LI 1abopaToOpHBIM paboTaM.
3akonsl IIpumenenue 3akoHa COXPaHEHHs MMITYJIbCa JUIA PyGesKHBIii KOHTPOJIb B
COXpaHeHUs 8 BBI‘II/ICJISHE/IH U3MCHCHHUH CKOPOCTCHU TCII IIPU UX (bopMe:
MexaHuxe B3auMOIeUCcTBIsIX. Mi3Mepenue paboThl CHJI I U3MEHEHUE

KHHETHYECKOW dHEPruu Tela. Berancinenue paboTel CHIT U
W3MEHEHUS] KHHETUYECKOW SHEPTruu Tena. Beruucienue
MOTEHIIMAJILHON YHEPTUH TEJ B TPABUTAIIMIOHHOM

- KOHTPOJBHBIX PaboT 1O
KaXJI0 TeMe U pa3aeny
JIUCITUIUTHHBL;
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HOHCHpI/IMeHeHI/IC 3aKOHa COXpPaHCHUA MEXaHUYCCKON
OHCPI'MH IIpH pacyCTax pC3yjabTaTOB B3aPIMO,E[€I>iCTBPII>i TCI
I'pPaBUTAIMOHHBIMU CUJIaMHU U CUJIaMH YIIPYT'OCTH. Vkazanue
I'paHull IPUMCHUMOCTH 3aKOHOB MCXaHHKH. VYkazaHue
y‘le6HI)IX JUCHUILINH, ITPHA U3YYCHHUH KOTOPLIX UCIIOJIb3Y-
FOTCs 3aKOHBI COXpaHCHH

Onenka:

- PE3yJILTATUBHOCTH
paboThI 00yUaronerocs
MIPY BBIMTOJITHEHUY 3aJITaHAN
Ha Y4eOHBIX 3aHSITHAX

2. OCHOBBI MOJIEKYJIAPHOI (PM3UKHN U TEPMOAUHAMMKH.

Ochoebwi

MONEKYIAPHOU
KUHemu4ecKol

meopuu. MoeanvHolii

cas

BerlnonHeHUE 3KCIIEPUMEHTOB, CITyXKaIluX JIsl 000CHOBaHUS
MOJIEKYJIIpHO-KuHeTHIeckoi Teopuu (MKT). Pemenne
3aJ1a4 ¢ IPUMEHEHUEM OCHOBHOT'O YPaBHEHUS MOJICKYJISIPHO-
KHHETHYECKOU Teopuu razoB. OmpeneiacHue napaMmeTpoB
BEIIECTBA B ra3000pa3HOM COCTOSIHUY Ha OCHOBaHUH
YpaBHEHUS COCTOSIHUA UJcaIbHOrO ra3za. Onpeenenue
MapaMeTpPOB BEIIECTBA B ra3000pa3HOM COCTOSIHUN U
MIPOMCXOIAIINX MPOLIECCOB Mo rpadukam 3aprcumoctu p (T),
V (T), p (V). DkcriepuMeHTaTBHOE HCCIIEIOBAHUE
zagucumoctu p (T), V (T), p (V). [Ipeacrarnenue B BUje
rpaMKOB H30XOPHOT0, U300aPHOTO M U30TEPMHUYECKOTO
MIPOLIECCOB. YKa3aHUE TPaHUIl TPUMEHIUMOCTUA MOACIH
«HAAeATBHBINA Ta3» U 3akoHoB MKT

Ocnoevwi

MepMOOUHAMUKU

N3mepenne koaudecTBa TEIUIOTH B IIPoIieccax
Teronepeaaun. Pacuet KonuyecTBa TEIUIOTHI,
HEO0XOMMOTO JIJIsl OCYIIECTBIICHHUS 3aaHHOTO MPoIlecca C
terwtonepenadeit. OObACHEHUE MTPUHIIUIIOB IEHCTBHUS
TEIUIOBBIX MalllnH. J[eMoHcTpanus pou (PU3MKK B CO3TaHUN
1 COBEPIICHCTBOBAHUM TEIUIOBHIX ABHUTaTenel. M3noxenue
CYTH 9KOJIOTHYECKHX PoOIeM, 00YCIOBIEHHBIX PabOTOMH
TEIUIOBBIX JBHUraTeNIcH U MPEIIOKCHUE TyTH UX PELICHUS.
VYkazanue rpaHul] IpUMEHIMOCTH 3aKOHOB
TEPMOJMHAMUKHU. ¥ MEHUE BECTH JTUAJIOT, BBICITYIIINBATh
MHEHHE OIIOHEHTA, YYaCTBOBATh B INCKYCCHH, OTKPBITO
BBIPQKATh U OTCTAMBATh CBOIO TOUKY 3pCHUS. YKa3aHHe
Y4eOHBIX TUCIUILINH, TPH U3YYCHUU KOTOPBIX UCIOIB3YIOT
yueOHbIi MaTepral «OCHOBBI TEPMOIMHAMUKI

Ceoticmea napos,

orcuoKocmel,
meepovlx mein

N3mepeHne BiIaXHOCTH Bo3yxa. PacueT komnyecTsa
TETIOTHI, HEOOXOAMMOTO JJISl OCYIIECTBIICHHS MTpoIiecca
IIepeX0/ia BEUIECTBA U3 OJHOIO arperaTHOr0 COCTOSIHUS B
Jpyroe. DKCIepUMEHTAIbHOE UCCIIEI0BaHHE TETIIIOBBIX
CBOWCTB BenlecTBa. [[puBeienre npuMepoB KalmWJIIIPHBIX
SIBIICHUH B OBITY, IpUPO/Ie, TeXHUKe. ccnenoBanue
MEXaHUYECKHUX CBOMCTB TBEPABIX Te. [IpumeneHue
(hU3UYECKUX TOHATHI M 3aKOHOB B YUeOHOM MaTepHae
npodeccroHanbHOro Xapakrepa. Mcnonszoanue MHTepHETA
JUTSL TIOUCKa UH(GOPMALIMH 0 pa3padoTKax U MPUMEHEHHUIX
COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEPHUAJIOB

Bxoanoii
dopme:

- TECTUPOBAHHUS T10
OCHOBOIIOJIAraroIIM
MOHATHSIM AUCIUILTHHEI.
Texkymmii KOHTpPOJL B
dopme:

- YCTHOTO M THCHMEHHOTO
onpoca;

- MPaKTHYECKUX PaboT;

- TECTUPOBAHUS I10 TEMaM,
- [IOJIy4Y€HUA 3a4€Ta 110
mabopaTopHBIM padoTaM.
PyGesxkHblii KOHTPOJIb B
dopme:

- KOHTPOJIBHBIX paboT 1O
KaXJI0i TeMe U pa3aeiy
JUCUUTUINHBL

Ouenka:

- PE3yJIBTaTUBHOCTH
paboTsI oOyUaromerocs
IIPpU BBIIIOJIHCHUN 3aI[aHI/II\/'I
Ha YYCOHBIX 3aHATHIX

KOHTPOJb B

3. DJIeKTpOoAUHAMHUKA.

3Jzekmpocmamm<a

Brruricnenue cuin B3anMOEHCTBAS TOUYEIHBIX
AIEKTPUYECKUX 3apsI0B. BEUuciieHne HanpsHyKeHHOCTH
AIIEKTPUYECKOTO TOJISI OHOTO M HECKOJIBKUX TOYEUHBIX
SNIEKTPUUECKUX 3aPsI0B.

Brraucnenne moTeHIMaNa 3JIEKTPUIECKOTO OIS OTHOTO
M HECKOJIBKHX TOYCYHBIX JJICKTPHYCCKHUX 3aPAJ0B.
N3mepenue paznoctu norenuanos [IposenexHue
CPaBHHUTEIIPHOTO aHAITN3a TPABUTAIIMOHHOTO H JJIEK -
TPOCTAaTHYECKOTO MOJIeH

Tocmosnnviit mok

M3mepeHre MOIHOCTH JIEKTPUIECKOTO ToKa. M3mepeHue
OJIC ¥ BHYTpPEHHETO COMPOTUBIICHHUS UCTOYHHKA TOKA.
BrimmonHeHe pacyeToB CHJIBI TOKA U HAIIPSDKECHUM Ha
y4acTKax 3JIEKTpUUYecKux 1ernei. OnpeaencHue
TeMIIepaTypbl HUTH HakanuBaHwus. [IpoBeaenne
CPaBHUTEJILHOTO aHaJIN3a MOJYITPOBOIHUKOBBIX IMO/IOB U
TpuoaoB. Mcrons3oBanune MHTEpHETA 1711 MOWCKA
HH(pOpMAIMH O TIEPCIICKTHBAX Pa3BUTHUS
MOJIYIIPOBOJTHUKOBOM TEXHHUKH. Y CTAHOBKA MPUYMHHO-

Bxoanoii
dopme:

- TECTUPOBAHUS IO
OCHOBOIIOJIAral0IUM
MOHATUSIM JUCIUIIIMHEI.

KOHTPOJb B

Texkymuii KOHTPOJIb B
dopme:

- YCTHOTO M HHUCbMEHHOIO
onpoca;

- IPaKTHYECKHUX pabdoT;

- TECTUPOBAHMS IO TEMaM,
- IIOJIy4€HUs 3a4eTa 1o
J1abopaTOPHEIM paboTam.
PyOexHbIii KOHTPOJIb B
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CIICACTBCHHEBIX CBsI3CH

Macnummnvie s61enus

M3Mepenne MHAYKIIMM MarHUTHOTO TI0JIs1. Beraucinenue cum,
JICUCTBYIOIINX HA MMPOBOJAHKUK C TOKOM B MarHUTHOM TIOJIC.
Breruncnenue cui, 1eMCTBYIOMIMX HA IEKTPUUYSCKUI 3apsl,
JIBIOKYIIMKCS B MArHUTHOM ToJie. MiccnenoBanue siBICHUN
3JICKTPOMArHUTHON WHIYKITUH, CAMOUHIYKITHH.
BrruncieHue 3Heprur MaruuTHOro mojst. OObICHEHHE
MPUHIUIA ACHCTBUS deKTpoaBurareis. O0bsICHEHHE
MIPUHIINIIA JEHCTBUS TeHepaTopa dJIESKTPUISCKOTO TOKA U
3JICKTPOM3MEPHUTEIbHBIX TPUOOPOB. OOBICHEHHE POIH
MAarHATHOTO TOJIsI 3eMJTH B )KU3HU PaCTCHUM, )KUBOTHBIX,
yenoBeka. [IpuBeneHne NpuMepoB MPaKTHIECKOTO
MPUMEHEHUS U3YYEHHBIX SBJICHHH, 3aKOHOB, TPHOOPOB,
ycrpoicTB. [IpoBeeHre CpaBHUTENHHOTO aHAIN3a CBOHCTB
3JIEKTPOCTATUIECKOT'0, MATHUTHOTO ¥ BUXPEBOTO
3JIEKTpUUECKUX mojiei. OObACHEHHE Ha IPUMEpE
MAarHUTHBIX SIBJIICHHH, TOYeMy (PHU3UKY MOXKHO
paccMaTpuBaTh KaK METaAUCIUILIMHY

dopme:

- KOHTPOJIBHBIX paboT TI0
KaXJ0W TEME U pa3aeiy
JACTUTUTAHBL;

Ounenka:

- Pe3yJbTaTHBHOCTH
paboThI 00yUaronerocs
TIPY BHITIOJTHEHHUH 33 JaHHH
Ha y4eOHBIX 3aHATHIX

4. Koj1e0aHus ¥ BOJHBI.

Mexanuueckue
Konebanus

HccnenoBanye 3aBUCHMOCTH TIEPHO/IA KOIEOAHUH
MATEMaATUYCCKOI'O MassTHHKA OT €10 JJIMHBI, MaCChl U
aMIUTATY 1Bl KoJieOanuii. BerunciaeHue nepruoia KojieoaHuii
MaTeMaTUYECKOT0 MaATHHUKA 110 U3BECTHOMY 3HAUYECHUIO €r0
JUTHHBL. BbIpaOoTKa HaBBIKOB BOCIIPUHUMATh,
aHaJIM3UPOBATh, Hepepa6aTmBaTL " IpCabsABIIATh
I/IH(bOpMaHI/IIO B COOTBETCTBUU C ITOCTABJIICHHBIMU 3aJa4aMU.
[IpuBeneHne MpUMEpOB aBTOKOJICOATEIILHBIX MEXaHUUSCKUX
cucreM. [IpoBeaenue knaccuduranum KoaeOaHUH

Ynpyaue onnvt

N3mepenue AJIMHbI 3ByKOBOM BOJIHBI IO pe3yJIbTaTaM
HaAOI0CHUH MHTEP(PEPEHITNH 3BYKOBBIX BOJIH.
HaGmroneHue v 00bsICHEHUE SBICHUN MHTEP(HEPEHIIUHN U
T pakIuy MexaHMUeCKux BoJiH. [IpencrasieHue
o0Jj1acTeli MPUMEHEHHS YIIbTPa3BYKa U MEPCIICKTHUBEI €T0
WCIOJIB30BaHUs B PA3JIMYHBIX 00JIACTAX HAYKU, TCXHUKH, B
MeauiuHe. M3mokeHne CyTH dKOJIOTHIECKUX podieMm,
CBSI3aHHBIX C BO3/IEMICTBUEM 3BYKOBBIX BOJIH Ha OPTaHU3M
4YEJI0BEKa

DnekmpomazHumn
ble Konebanus

HaOironeHue ocuuuiorpaMm rapMOHHYECKUX KOJICOaHMi
CHJIBI TOKA B 1ienn. Vccne0BaHme SBICHUS DICKTPHUIECKOTO
pe3oHaHca B mociie[oBaTeNbHOM 1ienu. [IpoBenenue
aHaJOTUN MEXAY (PU3NUYSCKUMH BEIMUYMHAMHM, XapakK-
TEPUBYIONUMU MEXAaHIMYECKYIO B DJICKTPOMATrHUTHYIO
KosiebaTeNbHbIe CUCTEMBL. VccnenoBanue MpUHIIMIIA
nercteus Tpancdopmaropa. MceciaenoBanue mpuHIIMIA
JIeACTBUS TeHEpaTopa MepeMeHHoro Toka. Mcnonp3oBanue
WuTepHeTa [y1st morMcka MH(OOPMAIIUU O COBPEMEHHBIX
crocobax mepeadn dIeKTPOIHEPTHH

3ﬂekmpoma2HumH
ble 60JIHblL

OcymiecTBIeHUE paANoIepeIadil U paauoIpreMa.
UccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO Telie(hoHa. Pa3BUTHE IEHHOCTHOTO
OTHOILIEHHS K U3y4YaeMbIM Ha ypOKax (hU3UKHU 00BEKTaM U
OCBaMBACMbIM BHJIaM JeATEIbHOCTH. OObICHEHUE
MPUHITUITHAITBHOTO PA3IUIUS IPUPOILI YIPYTHX U
3JIEKTPOMArHUTHBIX BOJTH. V3II0KEHHE CYyTH DKOJIOTHIECKIX
po0JIeM, CBSI3aHHBIX C DJIEKTPOMArHUTHBIMHU KOJIeOaHUIMHU
1 BotHaMH. OOBICHEHUE POJTH YJICKTPOMArHATHBIX BOJTH B
COBPEMEHHBIX HCCIIeIOBaHMIX BeeaeHHoM

Bxoanoii
dopme:

- TCCTUPOBAHMA 110
OCHOBOTOJIAraroiM
IIOHATUAM OTUCHUIIIINHBI.

KOHTPOJIb B

Tekymuii KOHTpPOJIb B
dopme:

- YCTHOTO M HHUCHMEHHOTO
ompoca;

- IPaKTUYECKUX PadoT;

- TECTUPOBAHMS IO TEMaM,
- IOJIyYEHUS 3a4eTa Mo
nmabopaTopHBIM padoTaM.
PyOe:xHbIii KOHTPOJIb B
popme:

- KOHTPOJIBHBIX paboT 10
KaXJ0i TeMe U pa3ieiny
JUCITUTITUHBL;

Ouenka:

- pe3yJbTaTUBHOCTH
paboThI 00yUaroIIerocs
IIPY BBINIOJTHEHUH 3aJlaHUN
Ha y4eOHBIX 3aHIATUSIX

5. OnTuka

Ilpupooa ceema

IIpuMeHeHre Ha IPAKTHKE 3aKOHOB OTPAKCHUS U
MIPEIOMIICHUS CBETA TIPH penieHuH 3anad. OnpenencHue
CIIEKTPATBHBIX TPAHUI] TYBCTBUTEIIHHOCTH YEJI0BEUECKOTO
rina3a. YMeHHe CTPOUTh H300PaKeHHsI PEIMETOB,
JlaBaeMpble JIMH3aMU. PacdeTr pacCTOSHUS OT JIMH3HI 10
n300pakeHHs IpeaMeTa. PacueT onTHYeCKO# CUJIbI JIMH3EL.

Bxonnoii
dopme:

- TECTUPOBAHUS 1O
OCHOBOIIOJIArarouM
IIOHATUAM OTUCHUITIINHBI.

KOHTPOJIb B
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M3mepenue poKyCHOTO pacCTOSHUS JTUH3EL. VcnbITanne
MoJieJeld MUKPOCKOTIA U TeJIECKOIa

Bonnosvie
ceolicmea ceema

Hab6monenuve siBiieHnst HHTEp()EpEeHIINH 3JICKTPOMArHUTHBIX
BoJH. Habmonenue sBieHus audpakiiuu
3JIEKTPOMATrHUTHBIX BOJH. MI3MepeHne JUTMHBI CBETOBOM
BOJIHBI 10 pe3yiIbTaTaM HaOIIOICHHUS SBIICHUS
nHTepdepennnn. HabmroaeHre ssBiieHus Ju(paKuy CBETA.
TTownck pazmuauii ¥ CX0ICTBa MEXKIY TUGPAKITHOHHBIM 1
JIACIICPCUOHHBIM criekTpaMu. [IpuBeaeHne npuMepon
MTOSIBJICHUS B TIPUPOJIC U UCIIOJIB30BAHUS B TEXHUKE
siBIICHUN nHTephepeHINH, THPPAKITAA, TTOIIPU3ANAH H
nrctiepcuu cBeta. Ilepednciienne MeToI0B MTO3HAHHS,
KOTOPBIE UCIIOJIB30BAHbI TP U3YICHUN YKa3aHHBIX
SIBIICHUM

Tekymuii KOHTPOJIb B
dopme:

- YCTHOTO M THUCHMEHHOTO
ompoca;

- MPaKTHYECKHUX PaboT;

- TECTUPOBAHHS IO TEMaM,
- IOJIyYEHHS 3aUeTa 1o
J1abopaTOPHEIM paboTam.
Py0exHbIii KOHTPOJIb B
dopme:

- KOHTPOJIBHBIX paboT TI0
KaXJI0il TeMe U pa3aeiny
JUCITUTLTUHBL;

Ouenka:

- pe3yIbTaTHBHOCTH
paboThI 00yUaronerocs
IIPpU BBIIIOJIHCHUN 3aZ[aHI/II>'I
Ha y4eOHBIX 3aHATHIX

6. DjieMeHTbI KBaHTOBOI (PU3UKH.

Keanmosas onmuxa

Habmonenne gorosnekrpudeckoro sddexra. O0bsICHEHNE
3ak0HOB CTOJIETOBa HAa OCHOBE KBAHTOBBIX ITPEACTABICHUH.
Pacuetr MmakcnManbHON KHHETHYECKOU YHEPTUH SJIEKTPOHOB
pu (porosnexkrpudeckoM 3¢ pexre. OnpeneneHre padoTh
BBIX0/1a DJICKTPOHA 110 TpadHKy 3aBUCHIMOCTH MaKCUMAaIbHOM
KHHETHYCCKOH SHEPTUU (DOTORIECKTPOHOB OT YACTOTHI
cBera.. [lepeunciienre mpuOOPOB YCTAHOBKH, B KOTOPBIX
MIPUMEHSIETCS 0€3-UHEPIIHOHHOCTE (oTodhdexrTa.
OOBSICHEHHE KOPITYCKYJISIPHO-BOJTHOBOI'O Tyalli3Ma CBOMCTB
(otoHOB. OOBSICHEHUE POJIM KBAHTOBOH ONTHKH B PA3BUTHH
COBPEMCHHOM (PU3HKH

Duzuxa amoma

Habnrofaenne nuHeYaThIX CIEKTPOB. PacueT 4acToThI U
JUTHHBI BOJTHBI MCITYCKaeMOTO CBETa ITPH Iepexoie aToMa
BOJIOPOA U3 OJTHOTO CTAITMOHAPHOTO COCTOSIHHS B APYTOE.
OOBsICHEHNE TPOUCXOKIACHHS JTHHEHYIATOTO CIIEKTpa aToMa
BOJOPOA M PA3JIMYMs TUHECHIATHIX CIICKTPOB PA3THIHBIX
raszoB. MccnegoBanue nmuHeigaToro criekrpa. Mcciemopanme
MIPUHITUIIA paOOTHI JJIOMHUHECIICHTHOM JamIel. HaOmroneHme
1 00BsICHEHHE TIPUHITUIIA IeHcTBH Ja3epa. [IpuBeneHne
MIPUMEPOB HCITOJIH30BAHUS JIa3epa B COBPEMEHHON HayKe H
texuuke. Mcmonp3oBanue MHTEpHETA TS IOMCKA
nHGOPMAIIMH O IIEPCICKTUBAX IPUMEHEHHS Jla3epa

Duszurxa amomHozo
a0pa

Hab6mronenue TpexoB anbha-uacTuil B kamepe BubcoHa.
PeructpupoBanue s/iepHBIX U3ITYYSHHN C TIOMOIIBIO
cuerunka | efirepa. Pacder sHeprun CBSI3M aTOMHBIX si/iep.
OmnpeneneHue 3apsia 1 MacCOBOTO YUCIIa ATOMHOTO SIIIpa,
BO3HHUKAIOMIETO B Pe3yJIbTaTe PaIMOAKTHBHOTO Paciaia.
Brruncnenue sHepruy, 0CBOOOXKTAIOIIEHCS TPU
paanoakTUBHOM pactiaze. OnpeneneHne IpoayKTOB sIePHON
peaxiuu. Berarcienue sHeprun, 0CBOOOXKTAOIIESHCS TPH
siiepHbIX peakuusax. [loHumanue npeumMyIecTB u
HEJ0CTATKOB UCIIOJIb30BaHUSI aTOMHOM SHEPIUH U
MOHU3UPYIOMINX U3TyYSHUN B IPOMBIIUICHHOCTH, MEIU-
nuHe. M310%KeHre CyTH SKOJIOTHIECKUX Tpo0iIeM,
CBSI3aHHBIX C OMOIOTHYECKUM JIEHCTBUEM PaTUOAKTHBHBIX
uznyueHuil. [IpoBeneHne KnacCuPUKAIUU EMEHTAPHBIX
YaCTHII 1TO UX (U3NUYECKUM XapaKTEepPUCTUKaM (Macce,
3apsay, BpEMEHH KU3HU, CIIUHY UT.J.). [loHnmanne
[EHHOCTEW HAYYHOTO IMO3HAHKS MUpPa HE BOOOIIE /st
YEIIOBEYECTBA B IIEJIOM, a JUIs KKJI0r0 00ydaronierocs
JIUYHO, HEHHOCTEH OBIaJCHUSI METOJOM HaYyYHOIr'O MMO3HAHUS
JUTSL TOCTHMIKEHUS yCIieXa B JIFOOOM BUIE TTPAKTUYECKON
JIeSITEIIbHOCTH

Bxoanoi
popme:

- TECTUPOBAHUS 1O
OCHOBOIIOJIararoIuM
MOHATHUSIM JUCIUIIINHEI.

KOHTPOJIb B

Texkymuii KOHTpPOJIbL B
popme:

- YCTHOTO M TIHCBMEHHOTO
orpoca;

- IPaKTUYECKUX PadoT;

- TECTUPOBAHUS I10 TEMaM,
- IIOJTy4EHUs 3a4eTa 1o
J1a00PaTOPHBIM PabOTaM.

PyOe:xHbIii KOHTPOJIbL B
dopme:

- KOHTPOJIBHBIX PaboT 1O
KaXJ0i TeMe U pa3eny
JUACLUATUINHBI,

Ounenka:

- pe3yJbTaTUBHOCTH
paboThI 00yUaroIIerocs
[IPU BBINOJIHEHUH 3aJaHUI
Ha Y4eOHBIX 3aHATHIX
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Conepanue XapakTepucTHKA OCHOBHBIX BH/I0B /IeSITeJIbHOCTH (POPMI 1 METOLI KORTPO
Oﬁyqeﬂl/lﬂ . . H OIICHKHU PE3YyJIbTATOB
CTY/IeHTOB(HA YPOBHE YUeOHbIX /IeliCTBHII) o0y4enust
Baxueiinmue Tekymuii KOHTPOJIb B
XHUMHYeCKHe dopme:
NOHSATHS - YCTHOTO M IMUCBMEHHOTO
orpoca;

YMeHue 1aBaTh ONpeelicHHe 1 OTIepUpOBaTh
CIIETYIOIMMU XUMHUYCCKUMH TTOHSATUSIMU:
BEILIECTBO, XUMHUYECKUM JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHBIC ATOMHAS
MOJICKYJISIPHASI MAacChl, HOH, aJUTOTPOIIHS,
H30TOIIbI, XHMHUYECKAs CBSI3b,
3JIEKTPOOTPHUIIATEIBHOCTD, BAICHTHOCTbD, CTEIICHD
OKHCJICHHSI, MOJIb, MOJIIPHASI Macca, MOJISIPHBIN
00BeM ra3000pa3HbIX BEIIECTB, BEMICCTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHMS,
PacTBOPBI, AICKTPOIUT U HEIIICKTPOJIHT,
AIEKTPOTUTHUECKAS TUCCOLUAIINS, OKUCIUTEIb
BOCCTaHOBHTEIIb, OKUCIICHUE U BOCCTAHOBIICHUE,
TEII0BOM 3P PEKT peakiuu, CKOPOCTh
XUMHYECKOUI pC€aKkuuu, KataJin3, XUMHYICCKOC
paBHOBECHE, YIIICPOIHBII CKEJIET,
(GYHKIMOHATIBHASL TPYTINA, H30MEPHUsI TOMOJIOTHS

- IpaKTUYEeCKUX padoT;
- mabopaTopHBIX paboT;
- TECTUPOBAHUS IO
TEMaM.
Py0e:xHblii KOHTPOJIb B
dopme:
- IPOBEPOYHBIX PadOT 1O
OCHOBHBIM TeMaM
JUCIUIUIAHBL,
- KOHTPOJIBHBIX paboT 1O
JIBYM paszfiesiaM
JTUCITUTUTAHBL,
- OTYETHI 110
1a00paTOPHBIM U
MPaKTHYECKUM paboTaMm.
Hroroswbiii
KOHTPOJIb B hopMme
9K3aMeHa.

OCHOBHBIE 3aKOHEI
XUMHHN

®opMyIMpPOBAHHE 3aKOHOB COXPaHEHUS
MAacchl BEIIECTB 1 MOCTOSHCTBA COCTaBa
BEIIECTB

YcraHoBKa NPUYHMHHO-CJIEICTBEHHOM CBS3U
MEXIy COAEpPKaHUEM 3TUX 3aKOHOB U
HaIlMCaHUEeM XUMHUUYECKUX (HopmMyI U
YPaBHEHHUH.

YcTraHoBKa 3BOIIONMOHHON CYIIHOCTH
MEHJIEJIEEBCKOM U COBPEMEHHOM
(hOopMyYITUPOBOK MEPUOINIECKOTO 3aKOHA
J.M.MenneneeBa

OO0bsicHenne (HU3NIECKOTO CMBICIIA
CUMBOIIUKH MTEPHUOINIECKON TaOIUIIBI
xumuueckux anementoB J|.M.MeHnieneena
(HOMEpOB 3J1e MEHTA, MePUo/ia, TPYIIIbI) U
YCTaHOBKA MPUYUHHO-CJICICTBEHHON CBSI3U
MEXy CTPOCHUEM aToMa 1
3aKOHOMEPHOCTSIMU U3MEHEHUSI CBOMCTB
JJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB B
MepUOIaxX U Tpymmax .

XapaKTepuCcTUKa JIEMEHTOB MaJIbIX U
OOJBIITUX TEPUOIOB 1O UX MOJOKEHHIO B
[Tepuoanueckoit cucreme JI.M.Menneneesa

Tekymuid KOHTpPOJIb B
dopme:

- YCTHOTO M TMUCBMEHHOTO
orpoca,- MPAKTUYCCKUX
pabor;

- 1abOpaTOPHBIX padoT;

- TECTUPOBaHUS TIO
TEeMaMm.

Py0e:xxHbIli KOHTPOJIb B
(popme:

- IPOBEPOYHBIX PadOT Mo
OCHOBHBIM T€MaM
JUCIUIINHBL,

- KOHTPOJIBHBIX paboT 1O
JBYM pazjiesiaMm
JUCLUIINHBL,

- OTYETHI 110
71a00paTOPHBIM U
MPaKTUYECKUM padboTam.

HToroBbiii KOHTPOJIb B
(dhopMe rK3aMeHa.
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OcHoBHBIE
TEOPUH XUMHHU

VYcraHOBKa 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
BEIIECTB OT CTPOCHHSI aTOMOB 00Pa3yIOLINX UX
XUMHUYECKUX IJIEMEHTOB. XapaKTepUCTUKa
BOXHEHIIMX TUIIOB XUMUYECKHUX CBSI3EN U
OTHOCHUTEJIHOCTH 3TOM TUIIOJIOIHH.

OOBbsicHEeHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOEHUS KPUCTAJUIMYECKUX PELIETOK.
DopMyJIMPOBKA OCHOBHBIX ITOJI0KEHUN TEOPUU
3IEKTPOJUTUYECKON JUCCOLMALIUN 1
XapaKkTepHUCTUKA B CBETE 3TOM TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUI.
DopMyJIMPOBKA OCHOBHBIX ITOJI0KEHUN TEOPUU
XUMHUYECKOTO CTPOCHUSI OPIrAHMYECKUX COCUHEHUN
Y XapaKTEPUCTUKA B CBETE 3TOM TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COCTMHEHUI

Tekymuii KOHTPOJb B
dopme:

- YCTHOTO M IMUCBMEHHOIO
orpoca;

- IpaKTUYEeCKUX pabdoT;

- mabopaTopHBIX paboT;

- TECTUPOBAHUS IO
TEMaM.

Py0e:xHblii KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PadOT MO
OCHOBHBIM T€MaM
JUCIUIUIAHBL,

- KOHTPOJIBHBIX paboT 1O
JIBYM paszfiesiaM
JTUCITUTUTAHBL,

- OTYETHI 110
1a00paTOPHBIM U
MPaKTHYECKUM paboTam.

HUToroBbiii KOHTPOJIb
B opme dK3aMeHa

Baxueiimue XapakTeprucTHKa COCTaBa, CTPOCHUS, CBOMCTB, Tekymuid KOHTpPOJIb B
BellecTBA U IIOJIyYEHUS U IPUME HEHUS BAKHEUIINX METAIIIOB popme:
MaTepHaJIbl (IA u II A rpynmn, aqroMHuHHUS, JKeje3a, a B - YCTHOTO M IIMCBMEHHOI'O
€CTeCTBEHHO-HAYYHOM MPOQHIIe M HEKOTOPHIX d- orpoca;
3JIEMEHTOB) U UX COCAMHEHUI. XapaKkTepucThKa - IPaKTUYECKHUX padoT;
COCTaBa, CTPOEHUS, CBOMCTB, IOJIyYEHUS U IIPUME - 1abopaTopHbIX paboT;
HeHus BakHewmmx Hemertauios (VI A, VIIA, VIA - TECTUPOBAHUSA I10
TpYIII, a TaKkxke azoTa u ¢ocdopa, yriaepoaa u TEMaM.
KPEMHHS, BOJIOPOJIA) U MX COEAUHEHHH. - Py0e:xHbIN KOHTPOJIb B
XapakTepucTrKa coCTaBa, CTPOCHUS, CBOMCTB, popme:
IIOJIy4YEHHUS U - IPUME HEHUSI BAKHEHIIINX KJIaCCOB - IPOBEPOYHBIX paboT 1O
YIJIEBOIOPOOB (JIKAaHOB, IUKJIOAJIKAHOB, AJIKEHOB, OCHOBHBIM T€MaM
aJIKNHOB, apEHOB) U MX HanboJjee 3HaUMMBbIX B JUCLUILINHBL,
HapOJHOXO3SHCTBEHHOM IUIaHE MPE/ICTaBUTENEH. - KOHTPOJIBHBIX paboT 1O
AHanornyHas XapakTepUCTHKa Ba)KHEUIITNX JIBYM paszJiesiaM
MIpe/ICTaBUTENEN JPYTUX KIACCOB OPraHUUYECKUX JUCIUIINHBL,
COEIMHEHUIl: METaHOJIa U 3TaHOJa CI0XKHBIX 3QHUPOB, | - OTYETHI IO
KHUPOB, MbLI, aJIbJAETUA0B ((OopManbIEruI0B U 1a00paTOPHBIM U
areTanb/eruaa), KeTOHOB (aleroHa), KapOOHOBBIX MPAKTUYECKUM paboTam.
KHUCJIOT (YKCYCHOU KHUCJIOTBI, ISl €CTECTBEHHO- HToroBbiii KOHTPOJIb B
HAYYHOTO MPOQUIIS MpeICTaBUTENIeH APYTUX KIaccoB | popme IK3aMeHa
KHCJIOT), MOHOCAXapu 0B (TIFOKO3bI), TUCAXAPUIOB
(caxapo3bl), moJKMCcaxapua0B (KpaxMana u
LEJUTIONIO3bI),- aHUJIMHA, AaMUHOKHUCIIOT, O€JIKOB,
HCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH,
Kay4yKOB, IJIaCTMAacC
XumMuuyeckuit Hcnonb3oBanue B yueOHOM U podecCHOHATBbHON Tekymuidi KOHTpPOJIbL B
SI3BIK U NEeSITeIbHOCTH XUMHUYECKUX TEPMUHOB U CUMBOJIMKU | hopme:
CHMBOJINKA HazBaHue n3y4eHHBIX BEIECTB 10 TPUBUAJIBHOM MM | - YCTHOIO M NHCBMEHHOIO
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MEXIyHapOAHON HOMEHKIIAType U OTPAKEHUE
COCTaBa 3TUX COCAVHEHUH C IIOMOLIBIO XUMAYECKHUX
¢dopmyn. OTpaxeHne XUMUYECKUX ITPOLECCOB C
IIOMOILBI0 YPAaBHEHUN XUMUYECKUX PEAKIIUI

orpoca;

- IPaKTUYECKUX padoT;

- 1abOpaTOPHBIX padOT;

- TECTUPOBAHUS TI0
TeMaMm.

Py0e:xHbINi KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PabOT 1O
OCHOBHBIM T€MaM
JVCLIUATUTMHBI,

- KOHTPOJIBHBIX paboT 1O
JIBYM pazJiesiaMm
JUCIUIUIAHBL,

- OTYETHI 110
1a00paTOPHBIM U
NPaKTUYECKUM padoTaMm.
HUTOroBbiii KOHTPOJIb B
dbopme
mudepeHIMPOBaHHOTO
3ayera.

XuMH4YecKHne Tekymuid KOHTpPOJIb B
peakuuun dopme:
- YCTHOTO M IMHUCBMEHHOIO
omnpoca;
- MPAKTUYECKUX padoT;
- 1abOopaTOPHBIX padoT;
- TECTUPOBAHUS 10
OObsicHEeHHE CYIIIHOCTH XUMUYECKUX TPOIIECCOB. TEMaM.
Krnaccudukanus XuMHUECKUX peakiuii Mo
Pa3IMYHBIM MPU3HAKAM: YHUCITY U COCTaBY MPOAYKTOB | PyOe:kHbI KOHTPOJIb B
U peareHToB, TEMI0OBOMY 3P dEeKTy, HapaBICHHUIO, dopme:
(haze, HATMYUIO KaTaIM3aTOPa, U3BMEHEHHUIO CTENIEHEH | - MPOBEPOUYHBIX paboT 1Mo
OKUCJICHHUS AJIEMEHTOB, 00pa3yIOIUX BEIECTBA. OCHOBHEIM TE€MaM
VYcraHoBKa MpU3HAKOB OOIIETO U PA3IMYHOTO B JIUCIUILINHEL,
TUTIOJIOTUU PEAKLIUN JIJIs1 HEOPraHUYECKON 1 - KOHTPOJBHBIX pabOT TO
OPraHNU4YeCKON XUMHH. JIBYM pasjeinam
Knaccudukanus BemecTB 1 MpoieccoB ¢ TOYKH JUCIUTLINHEL
3pEHUs OKUCIICHUSI-BOCCTaHOBIICHUsI. COCTaBJICHHE - OTYETHI I10
YpaBHEHUH peakUuid ¢ MOMOILBIO METO/1a 1a00paTOPHBIM U
3JIEKTPOHHOTO OajaHca MPaKTUYECKUM paboTam.
OOBbscHEeHNE 3aBUCUMOCTH CKOPOCTU XUMUYECKOM
pEaKUUH U MOJIOKEHUSI XUMUYECKOTO paBHOBeCHS OT | MUTOroBbI KOHTPOJIb B
pa3IUYHbIX (PaKTOPOB (dhopMe rK3aMeHa
XuMuvecKkui BrinosiHeHnE XUMHYECKOTO SKCIIEPUMEHTA B MOJHOM | Tekymuii KOHTPOJIb B
IKCIEPUMEHT COOTBETCTBUH C MPaBUIAMU OE30TACHOCTH. dopme:
HalGmronenue, ¢pukcamus u onmrucaHue pe3ybTaToB - YCTHOTO M MHCHBMEHHOTO
IIPOBEJICHHOI'0 AKCIEPUMEHTA omnpoca;
XuMnueckas [TpoBeseHne caMOCTOSTEIBHOTO MIOMCKA XUMHUYSCKON | - IPAKTUYECKUX padoT;
uHdopmanus MH(OPMAIIUY C HCTIOTH30BAHUEM PA3THUHBIX - mabopaTopHBIX paboT;

MCTOYHUKOB (Hay4YHO-TIOMYJISIPHBIX U3JaHU,
KOMIIBIOTEPHBIX 0a3 IaHHBIX, pecypcoB MHTepHEeTA).

- TCCTUPOBAHHUA 110
TCMaM.
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Hcnonb3oBaHne KOMIBIOTEPHBIX TEXHOIOTUM J1JIs
00paboTKH M Mepesadyn XuMUIeCKoi nHpopmManuu u
€€ IPEJICTABIICHUSI B Pa3JIMYHBIX (opMax

Pacuernl no

XHMHYEeCKHM
¢popmysam u
YPaBHEHHUSIM

YcTaHOBKa 3aBUCMMOCTH MEXly KAUECTBEHHOHN U
KOJIMYECTBEHHON CTOPOHAMHU XUMHUYECKUX OOBEKTOB
U 1poueccoB. Penienne pacueTHsIX 3a4a4 110
XUMHAYECKUM (HOpMyJIaM U YPaBHEHHUSM

Py0e:xHbIIi KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PabOT 1O
OCHOBHBIM T€MaM
JMCLIUTUTMHBI,

- KOHTPOJIBHBIX PaboOT 1O
JIBYM pazjiesiaMm
JMCIUIIIAHBL;

- OTYETHI 110
1a00paTOPHBIM U
MPAKTUYECKUM paboTam.
HUTOroBbiii KOHTPOJIb B
dhopMme rK3aMeHa

IpoduiabHoe u
npogeccnoHaIbHO
3HAYNMOoe
cojepKaHue

OObsicHEeHNE XUMUYECKUX SIBJICHUHM, TPOUCXOIAIINX B
npupoje, ObITY M Ha pou3BocTBe OnpeneneHue
BO3MOKHOCTEH IMPOTCKAHUA XUMHUYCCKUX
IIpeBpalleHUi B pa3nu4HbIX ycnoBusx CobmtoaeHue
IIpaBHJI SKOJIOTMYCCKU I'PaMOTHOI'O ITIOBCACHUS B
okpy»katomiet cpeae OrieHKa BIUSHUSI XUMUYECKOTO
3arpsi3HEHUS] OKPYIKAIOIIEH cpesibl Ha OpraHu3M
YeJI0BEKA U JIPYTHe KUBbIE OPTraHU3MBI.

Cobmroienue npasui 0e30nacHOro oOpalieHus ¢
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH,
nabopaTopHbIM 0060pynoBanuem [loaroroska
pPacTBOPOB 3a/laHHON KOHLIEHTPALUK B OBITY U Ha
npou3BoicTBe KpuTndueckas omeHKa J0CTOBEPHOCTH
XMUMHUYECKON MH(OpMAINH, TOCTYIAIOMIEH U3 Pa3HbIX
HCTOYHHUKOB

Tekymuii KOHTPOJb B
dopme:

- YCTHOTO M MUCHBMEHHOTO
orpoca;

- IpaKTUYeCKuX paboT;

- 1abOpaTOPHBIX padoT;

- TECTUPOBAHUS TIO
TEMaM.

Py0e:xxHbIii KOHTPOJIb B

dopme:

- IPOBEPOYHBIX PaldOT 1O

OCHOBHBIM T€MaM

JUCIUILINHBL,

- KOHTPOJIBHBIX paboT 1O

IBYM pazjiesiaMm

JUCLUILUINHBL,

- OTYETHI 110

71a00paTOPHBIM U

MIPaKTUYECKUM padboTam.
HToroBbiii KOHTPO.Ib B
dbopMe 3K3aMeHa.
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Conep:xanue
00y4eHust

XapakTepuCcTHKA OCHOBHBIX BU/0B /1eATeJIbHOCTH
00y4aonuxcs (Ha ypoBHe Y4eOHbIX JeHCTBHIl)

®opMbl KOHTPOJIA

BBeaenue

O3HaKOMIICHHE C OMOJIOTHYECKUMU CUCTEMaMHU Pa3HOTO
YPOBHSI: KJIETKOU, OPraHU3MOM, MOMYJISIUEH, IKOCHCTEMOI,
ounochepoii. Onpenenenue poiu 6MOIOTUU B GOPMUPOBAHUT
COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTUHBI MUPA U
MPAKTUYCCKOMN JCATSIILHOCTH JIFOJICH.

OOyueHne COOTIOICHUIO TIPABIJI MIOBEICHHUS B IPUPO/IE,
OepeIKHOMY OTHOIICHHUIO K OMOJIOTHYECKUM 00bhEKTaM
(pacTeHHsIM M )KMBOTHBIM M UX COOOIIECTBAM) M MX OXPaHEe

YeTHbIN onpoc
Odopmiienue
MpEe3CHTALUI

YUYEHHME O KJIETKE

XuMnueckas
opraHu3anus
KJIeTKH

Vmenune IIPOBOAUTH CPAaBHCHUE XAMHAYECKOU OopraHu3alnuu
JKUBBIX U HEXKUBBIX O0BEKTOB.

HonyquI/Ie MMPEACTABIICHHUA O POJIM OPraHUYCCKUX U
HCOPIraHNMYCCKUX BCIICCTB B KIICTKC.

YcTHbIl onpoc

Crtpoenue n

(GYyHKIUM KJIETKH

N3yueHune cTpoeHHs KIETOK 3YKapuOT, CTPOEHUS U
MHOT000pa3usi KJICTOK PACTCHHUI U KHUBOTHBIX C TIOMOIIBIO
MHUKPOIpENnapaTosB.

HaGrotenne KIeToK pacTeHU U )KUBOTHBIX TI0]T
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax, ux OlUCaHue.
[IpuroToBneHue u ONKMCaHUE MUKPOIIPENAPATOB KIETOK
pacTEHHU.

YeTHBIM onIpoC
TectupoBanue

O0MeH BelIecTB U

npeBpainleHue

IHEPI'UH B KJICTKE

YMeHne CTpOUTh CXEMBI SHEPTETHYECKOT0 OOMEHa U
OonocuHTe3a Oenka, poTocuHTE3A.

[TonmyyeHne npeACTaBICHUS O TPOCTPAHCTBEHHOW CTPYKTYpe
6enka, monekyn JIHK u PHK

YeTHbIi onpoc
[IpoBepounas
pabora

OPI'AHU3M. PASMHOXKEHUE U THIANBUAYAJBHOE PASBBUTUE OPI'AHU3MOB

Pa3smuokenune OBnazneHne 3HaHUSMU O Pa3MHOKEHUU KaK O Ba)KHEHUIIEM YcrHbIl onpoc
OpPraHu3MoB CBOMCTBE KUBBIX OPTaHU3MOB. TectupoBanue
YMeHune caMoCTOATENbHO HaXOAUTh OTJINYUS MUTO3a OT CpaBHuTenbHas
Mei03a, OnpeAessis SBOTIOIMOHHYIO POJIb ITUX BUIOB Tabnuia
JIEJICHUs] KIIETKU
NupuBuayanbHoe | O3HaKOMIJIEHHME C OCHOBHBIMU CTaJUsIMM OHTOTEHE3a HA YcrHbIl onpoc
pa3BuTHE IIpUMEpPEe Pa3BUTHUSI MO3BOHOYHBIX KUBOTHBIX.
OpraHu3ma YMeHue XapakTepu30BaTh CTaJUH MOCTIMOPHOHAIBHOTO
pa3BUTHA Ha puMepe yenoBeka. O3HaKOMIICHHE ©
IIPUYMHAMU HapyIIEHUH B pa3BUTUM OPraHU3MOB.
Pa3Butne ymeHus npaBuibHO (POPMHUPOBATH JOKA3aTEIbHYIO
0a3y 3BOJIOIIMOHHOIO PAa3BUTHI )KHUBOTHOTO MUPA
OCHOBBI 'EHETUKH 1 CEJEKIINU
OcHoBHBIC O3HaKOMJIEHHE € IPEIMETOM, 3aJa4aMi, OCHOBHBIMH YcrHbIH onpoc
NOHSATHUS U MOHATUSIMH U 3aKOHaMHU reHeTukH. [lonyuenue Tect

3aKOHBbI '¢€CHCTUKH

MMpCACTaBJICHUA 00 OCHOBHBIX METOJdaX rCHECTHUKU.

Perienune 3agau

3akoHOMepHOCTH
HACJIeICTBEHHOCT
uu
HU3MEHYUBOCTH

O3HaKoOMIJIEHHE C HACJIEACTBEHHOM W HEHACJIEACTBEHHOMN
M3MEHYUBOCTHIO U €€ OMOJIOTUYECKON POJIBIO B IBOJIIOIIUH
KUBOT'O MHUpA.

HonyquHe Hpe)ICTaBHeHI/ISI O CBSI3H T'CHECTHUKU U MCAUIINHBI.
O3HaKOMIIEHHE C HACJIEACTBEHHBIMHU OOJIE3HSIMH YEIOBEKA, X
MpUYMHAMU U TTPODUIAKTUKOM.

N3yueHue BIMAHMS aJIKOT0JIM3Ma, HAPKOMAaHUM, KypEeHHUsI Ha

YcTHbIN onpoc
[TporpammupoBaHHBI
W TUKTAHT
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HAaCJICACTBCHHOCTb HAa BUACOMATCPHUAJIC.

AHanu3 peHOTUNHYECKOW N3MEHYNBOCTH. BhIsiBIIeHNE
MYyTareHoB B OKPY alolllel cpe/ie U KOCBEHHas OIICHKa
BO3MOYKHOT'O UX BJIMSIHUSL HA OPraHU3M

OcCHOBBI METOABI
ceJIEKIUH
pacTeHui,
JKHBOTHBIX M
MHKPOOPTraHU3MO
B

[TonydeHue npeacraBieHus O TEHETUKE KaK O TEOPETUUECKOU
OCHOBE CEJICKIUH.

Pa3BuTue MeranpeIMETHBIX YMEHUI B POLIECCE HAXOXKICHUS
Ha KapTe LEHTPOB MHOT000pa3usl U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUNA U IOMAILIHUX )KUBOTHBIX, OTKPBITBIX
H. W. BaBuiioBbIm.

N3ydyenne MeTo10B THOPHUIN3AIUN U HCKYCCTBEHHOTO
otOopa. YMeHue pa3oupaThCs B 3STUYECKUX aCMEKTax
HEKOTOPBIX JOCTH)KCHUN B OMOTEXHOIOTHH.

O3HakoMIJIEHHE C OCHOBHBIMU JOCTUKEHUSIMU COBPE-MEHHOU
CEJIEKIIUU KYJIbTYPHBIX PACTEHU, TOMAIIHUX )KUBOTHBIX U
MUKPOOPraHu3MOB

YeTHbIl onpoc

IMPOUCXOXKJAEHUE U PABBUTHUE KU3HU HA 3EMJIE. 9BOJTIOIIMOHHOE YYEHUE

IIpoucxoxaenue u
HaYaJbHbIE
Tanbl Pa3BUTHS
JKH3HHU Ha 3emuie

AHanu3 U OLleHKa Pa3IMYHbIX THIIOTE3 IPOUCXOKACHUS
AKU3HU.

ITonmyuenue npeacraBiaeHus 00 YCI0KHEHUU KUBBIX
OpPraHU3MOB Ha 3eMJIe B IIPOLIECCE IBOJIIOLUU.

YMeHue 3KCepUMEHTAIbHBIM IIyTEM BbISBIIATh a/1allTUBHbIE
0COOEHHOCTH OPTaHU3MOB, HX OTHOCHUTEIBHBIN XapaKTep.
O3HakoMJIEHHE C HEKOTOPBIMH MPEJICTABUTEISIMU PEIKUX U
MCYE3al0UINX BUJOB PACTEHUM U KUBOTHBIX.

IIpoBenenue onucanus ocodeit oaHOro BUaa 1no Mopgo-
JIOTUYECKOMY KPUTEPUIO IIPU BHIIOJHEHUH JJa0OPATOPHOM
paboThl. BeIsiBIEeHHE YepT NPUCTIOCOOIEHHOCTH OPraHU3MOB K
pa3HbIM cpeiaM oOuTaHus (BOJIHOM, Ha3eMHO- BO3YIIHOM,
TMOYBEHHOM).

YeTHBIM onIpoC

Hcropus
Pa3sBHUTHA
IBOJIIOLIMOHHBIX
uaen

N3yueHne Hacneaus 4enoBeYecTBa Ha IPUMEPE 3HAKOMCTBA €
ucTopuen pa3BuTHs 3BomooHHbIX uaen K. Jlunnes, X. b.
Jlamapxka Y. lapsuna. O1ieHUBaHNUE POJIA YBOIOIMOHHOTO
yueHHst B HGOpMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBI MUpa.

Pa3Butue crnocoOHOCTH SICHO ¥ TOUHO M3JIaraTb CBOM MBICIIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHMUSI,
BOCIIPUHMMATh U aHAJIM3UPOBAaTh MHEHUS COOECETHUKOB,
IIPU3HABAs IPABO JIPYrOro 4eJIOBEKa HA HHOE MHEHHE.

YeTHbIi onpoc

Muxkpo3Bosrouus
H
MAaKPOIBOJTIOLHS

O3HakoMJIEHHE C KOHLENIMEN BUa, €€ KPUTEPUSIMHU, TOA00p
MIPHUMEPOB TOI'0, YTO IMOIMYJIAINA — CTPYKTYypHasd CAUHUILIA
BUJIA U SBOJIOIHH.

O3HaKkoOMIIEHHE C JABMOKYIIUMUCA CUJIaMHU 3BOJIFOIIMU U €€
JI0Ka3aTelbCTBAMHU.

YcBoenne TOIr0, YTO OCHOBHBIMH HaIllpaBJICHUAMU
HBOJIIOIMOHHOTO IIPOrpecca sIBJISIOTCS OMOIOTHYECKUNA
nporpecc u OMOJIOTHYECKHi perpecc. YMEHNe OTCTauBaTh
MHEHHE, O COXpAaHEHUH OMOJIOTHYECKOT0 MHOT000pa3us Kak
OCHOBE YCTOMUMBOCTH OMOC(EphI U MPOTrPECCUBHOTO €€
pa3BUTHs. YMEHUE BBISBISATh IPUYUHBI BIMUPAHUS BHJIOB.

YcrHbIN onpoc
TectupoBanue

MNPOUCXOXKJIEHUE YEJIOBEKA

AHTpOnoOreHes

‘ Anamms u OLICHKA PA3JIMYHBIX I'MIIOTE3 O IMMPOUCXOKACHHUN

’ YcTHBIN onpoc
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YesoBeuecKne
pacsbl

4eJI0BEKa.

Pa3BuTHe ymeHHs CTpOUTH JOKa3aTeNIbHYI0 06a3y 1Mo
CPaBHUTEIbHOW XapaKTEPUCTUKE YEIOBEKA U IPUMATOB,
JI0Ka3bIBasi UX POACTBO.

BrlsiBEeHME 3TAanlOB 3BOJIOLUH Y€IOBEKA. Y MEHUE
JI0Ka3bIBaTh PAaBEHCTBO YEJIOBEYECKUX pac Ha OCHOBAHUU UX
POJICTBA M €IMHCTBA IIPOUCXOKIeHUs. PazBurue
TOJICPAHTHOCTH, KPUTHKA Pacu3Ma BO BCEX €ro MPOSIBICHUSX.

CocrasiieHue
TaOJIUIIBI

OCHOBBI OKOJIOI'nn
IKOJIOTHA — W3ydenue 3K0JI0rn4eckux (pakTopoB M UX BIUSHUS Ha YerHbIl onpoc
HayKa o OpraHU3MBl. CpaBHuTeNbHAs
B3aHMOOTHOIIIE- 3HAKOMCTBO C 3KOJOTUYECKUMHU CUCTEMaMU, UX BUIOBON U TabauLa
HHMSIX OPraHU3MOB | IPOCTPAHCTBEHHOW CTPYKTypaMu. Y MEHHE OOBACHATH TectupoBanue

IIPUYMHBI YCTOHYHUBOCTU U CMEHBI SKOCUCTEM.
O3HaKOMJIEHHE C MEKBHI0BBIMU B3aUMOOTHOLLIEHUSIMU B
HKOCHUCTEME: KOHKYpEHIMEN, CHMOM030M, XUIITHUYECTBOM,
apasuTU3MOM.

YMeHue CTpoUTh SIPyCHOCTb PACTUTEIBHOIO COOOIIECTBa,
MUIIEBBIE LIS U CETU B OMOIIEHO3€, a TAK)KE IKOJIOIMUECKUE
UPaMUJIbI.

3HaHME OTJIMYUTEIBHBIX PU3HAKOB UCKYCCTBEHHBIX CO-
00I11eCTB — arpo3KOCUCTEMBI U YPOOIKOCUCTEMBI.
OnucaHue aHTPOIIOT€HHBIX U3MEHEHUH B €CTECTBEHHBIX
IPUPOJHBIX JaHmAadTaX CBOEH MECTHOCTH.
CpaBHUTEIBHOE OIMCAHUE OJHON U3 ECTECTBEHHBIX
IPUPOJHBIX CUCTEM (HAaIpUMep, Jieca) U KaKoi-HUuOy1b
arpo3KOCUCTEMBI (HapuMep, MIIEHUYHOTO MOJs).
CocraBiieHne cXeM Nepeiady BEIECTB U SHEPTUH T10 LIETIAM
MIUTaHUs B IPUPOJHON SIKOCHCTEME U arpolLeHO3e€.

buocgepa —
rJa00ajJbHas
IKOCHCTEMA
buocdepa u
YeJI0OBeK

Oznakomyenue ¢ yuenuem B. . Bepuaackoro o 6uocdepe
KaK O T7100aJbHON SKOCUCTEME.

Hanuuue npencraBienus o cxemMe SKOCUCTEMBI Ha TIpUMepe
O6rocdepsl, KpyroBOpOTE BEIIECTB U MPEBPAIICHHH YHEPTUHU B
ouocdepe.

YMeH#ne 10Ka3bIBaTh POJIb KHUBBIX OPraHU3MOB B OHochepe Ha
KOHKPETHBIX puMepax. HaxoxxaeHue cBsi3u U3MEHEHUs B
o6uocdepe ¢ MoCIeICTBUAMU JEATEIHLHOCTH YEJIOBEKa B
OKpYKarollleu cpesie. Y MEHUE ONpeaesaTh BO3ACUCTBUE
MIPOU3BOJICTBEHHOH JIEATETFHOCTH Ha OKPYIKAIOMIYIO CPENTY B
obractu cBoei Oynymie mpodeccuu.

O3HakoMIIEHHE C TII00aTHFHBIMH SKOJIOTHIECKUMU
npobiemMamu .

Onrcanue UCKYCCTBEHHOM YKOCUCTEMBI. Pemenne
AKOJIOTHUYECKUX 3a7a4. J[eMOHCTpUpOBaHUE YMEHUS
MTOCTAHOBKH IIeJIeH IeATEIIbHOCTH, ITTAHUPOBAHUS
COOCTBEHHOM NEATEIBHOCTH ISl IOCTHXKEHUS TTOCTABICHHBIX
IeJIeH, MPEeIBUICHNUST BO3MOXKHBIX PE3YJIbTaTOB ATHX
JEHCTBHI, OpraHU3aIui CAMOKOHTPOJIS U OIIEHKH
MOJTy4eHHBIX pe3ynbTaToB. OOy4eHNE COOTIOICHUIO MTPABHII
MOBEJCHUS B IPUPO/IE, OEPEKHOMY OTHOIIEHHUIO K
OMOJIOrM4YeCKUM 00BbEKTaM (pPacTEHUSIM, )KUBOTHBIM U UX
cooO1iecTBaM) U UX OXpaHe

TecToBBII KOHTPOIB
10 TEME

«OCHOBBI 9KOJIOTUU
u 6uocdepar

[IporpamupoBaHHbIIA
JTUKTAHT
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BUOHHUKA

buonuka kak 3HAKOMCTBO C TPyO4aThIMU CTPYKTYpPaMH B KHBOU Npu- poge | OdopmieHue
O/IHO U3 Y TEXHUKE, a9POJIMHAMUYECKUMH U TUIPOIMHAMUYECKUMHU Mpe3eHTaINi
HanpaBJeHUl YCTpPOMCTBaMU B JKMBOUM MPUPOJIC U TEXHUKE. Y MEHUE
0MOoJI0TUM U CTPOUTH MOJIEJIH CKJIaJ4aTON CTPYKTYPBI, UC- TIOJIb3yEMbIC B
KHOEPHETHKHU CTPOUTENIbCTBE
Conep:kanue XapakTepucTHKA OCHOBHBIX BUJ0B Y4eOHOM DopMbI
00yuYeHust AeSTeJIbHOCTH 00YYAKOIIMXCS KOHTPOJIA
Beenenue 3HAKOMCTBO ¢ OOBEKTOM HU3yueHHUs dKkojoruu. Onpezaenienne | YCTHBIA OIPOC

poJIu 3KO0JIOTUU B (POPMUPOBAHUN COBPEMEHHOM KapTUHBI
Mupa. JleMoHcTpalusi 3HaY€HUs SKOJIOTUH IPU OCBOCHUH
npodeccuii U CenuaIbHOCTEH CpeIHEero

1. 9K

OJIOI'uA KAK HAYUYHAS JUCHUIIVIMHA

OO01as 3K0I0rus

YMeHue BBIABIATH OOIIHE 3aKOHOMEPHOCTH IEHCTBUS
(hakToOpoB cpe/bl HAa opranmu3M. [lomydeHue npeacTaBiICHII O
MOMYJISIUH, SKOcUcTeMe, brocdepe.

YcTHbIi onpoc
TectupoBanue

ComnuanpHas 3HAKOMCTBO C IIPEIMETOM M3YUYEHHUS COIUATBHON SKOJIOTHUH. VYcTHbIi onpoc
DKOJIOTHUS YMeHHUE BIACISTh, OCHOBHBIC YEPThI CPEAbl, OKPYKAIOIIEH Tect
IIpuknagnas YMeHHE BBISBIISITh pETHOHAIBHBIC SKOJIOTHUECKHE MpoodsieMbl | KoHTposbHas
DKOJIOTHS Y YKa3bIBaTh IPUYMHBI UX BO3HUKHOBEHUS, & TAKXKE pabota
BO3MOYHBIE TYTH CHUXKEHUS MOCIEICTBUI HA OKPYKAIOIIYIO
2. CPEJA OBUTAHUA YEJIOBEKA U SKOJIOTMYECKA A BE3OITACHOCTD

Cpena obutanus
YeJI0BEKA

OgnazeHre 3HaHUSIMU 00 OCOOEHHOCTSIX Cpe/ibl 0OUTaHUS
YEJIOBEKA M €€ OCHOBHBIX KOMIIOHEHTOB. Y MEHHE
(bopMHpOBaTh COOCTBEHHYIO MO3ULHIO 110 OTHOIIEHUIO K
CBEICHUSIM, KACaIOIUMCS TOHITUSI «kKOM(OPT Cpeibl
OOUTaHHUs YEJIOBEKa», MOIy-4aeMbIM U3 Pa3HbIX HICTOUHUKOB,
BKJIIOYas peKsIaMy. 3HAHUE OCHOBHBIX 3KOJOTUYECKHUX

YcTHBI onpoc

I'oponckas cpena 3HAKOMCTBO C XapaKTepUCTUKAMU FOPOJICKOM KBapTUphI Kak | OdopmieHue
OCHOBHOT'0 3KOTOIIa COBPEMEHHOT'0 Y€JI0BEKa. Y MEHUE IIpe3eHTalMN
OIIPENIENIATh IKOJIOTMUECKUE TapAMETPhl COBPEMEHHOIO IIpoBepounas
YeJI0BEYECKOI0 )KUIIHIIA. 3HAHNE 3KOJIOIHYeCKHX TpeboBaHuil | paboTa
K YPOBHIO IITyMa, BUOpalluy, OpraHu3aluu CTPOUTEIbCTBA
KHUJIBIX U HEKUJIBIX TOMEIIEHUH, aBTOMOOUIIBHBIX J10POT.
Cenbckas cpena 3HaHME OCHOBHBIX SKOJIOIMYECKHUX XapaKTEPUCTUK CPENIbI TectupoBanue

00HUTaHMS YETIOBEKA B YCIOBUSIX CEIIbCKOW MECTHOCTH.

3. KOHLEINIMA YCTOMYMBOI'O PASBUTUS

Bo3HukHOBEHHE
KOHIISIIITUH
YCTOWYHBOTO
pa3BUTHS

3HaHUE OCHOBHBIX MOJIOXKEHUI KOHIENIUN YCTOMYUBOTO pa3-
BHUTHS ¥ IPUYUH €€ BOZHUKHOBEHUS. Y MeHHEe (hOPMUPOBATH
COOCTBEHHYIO MO3UIIUIO 110 OTHOIIEHUIO K CBEJICHHSIM,
KacCaroIMMCS MOHATUS «yCTOMYMBOE PA3BUTHE).

YeTHBIN onpoc

VY CcTOWYUBOCTH U
pa3BUTHE

3HaHWE OCHOBHBIX CITOCOOOB PEIICHUSI SKOJIOTHUECKUX
mpo0JsieM B paMKaxX KOHIEMIUU «Y CTOMYUBOCTD U PA3BUTHUEN.
YMeHue paznnyaTh YJKOHOMHUYECKYTO, COIIMAIBHYIO,
KYJBTYPHYIO U 9KOJIOTUUECKYIO YCTOMYMBOCTh. Y MEHUE
BBIYUCIISITH MHACKC YEJIOBEUECKOTO PA3BUTHS IO OTHOIIICHHUIO
K OKpY>Karollen cpene.

[IpoBepounas
pabota

4. OXPAHA IMTPUPO/IbI
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IIpuponooxpannas 3HaHME UCTOPUU OXPaHbl IPUPOALI B Poccun 1 OCHOBHBIX YceTHBIN onpoc
JESTEILHOCTD TUIIOB OPraHU3alMi, CIOCOOCTBYIOLIMX OXpaHE MPUPOIBL.
YMeHnue onpenensaTb COCTOAHUE YKOJIOTMYECKON CUTyalluu
OKpY>Karollel MECTHOCTHU U IpeularaTb BO3MOXKHBIE IIyTH
CHIKEHUS aHTPOIIOTEHHOTO BO3JICHCTBHS Ha IIPUPOLY.

IIpuponHble pecypcsl | YMEHHE MOIb30BaThC OCHOBHBIMU METOIAMH HAYYHOT'O KoHntposbHas
U UX OXpaHa IIO3HAHUSA: OIIMCAHUEM, U3MEPEHNEM, HabIIoJleHneM — Juist | pabora
OLIEHKU COCTOSIHUSI OKPY KAIOIEeH cpesibl U ee MOTpeOHOCTH
B OXpaHe.

[InanupyemMbie TMYHOCTHBIE PE3YJIbTATHI B XOJ€ PEATU3ALMU MPOTPAMMBI
nucuumminabel OY /(.11 ®usuka u ecTeCTBO3HAHUE

JJIsA CHGHHaJIBHOCTCﬁ TCXHOJIOTHYCCKOI'O HpO(bI/IJIef/’I

Kon
JInyHOCTHBIE Pe3yJabTaThl JMIHOCTHDIX
pe3yabLTATOB
peau3anuy NPOrpaMMbl BOCIHTAHHSA
peaju3anuu
(Oeckpunmopbl) HPOrpamMMbl
BOCIIUTAHUSA
CoGuroaronuii ¥ MponaraHAuPyIOMIKI paBruia 3J0pPOBOr0 M O€30IacHOr0 00pasa KHU3HH,
CIIOPTa; MPEIYNPEK AU MO0 MPEOT0JICBAONINIA 3aBUCHMOCTH OT AJIKOTOJIs, TabaKa, JIP 9
NICUXOAKTHBHBIX BEIIECTB, a3apTHBIX HUrp H T.A. COXpaHAIOUMH MCHUXOJIOTHYECKYIO
YCTOWYMBOCTh B CUTYAaTHBHO CJIOYKHBIX HJIU CTPEMHUTEIBHO MEHSIOLIMXCS CHUTYAIUSIX
3a0oTsImiics 0 3alUTe OKPYXKAIOLIEH Cpeibl, COOCTBEHHOW U Yy»Oi 0€3011aCHOCTH, B TOM JIP 10
qrciie UGpoBoi

cneuuanbHocTh: 21.02.05 3emenbHO- uMyliecTBeHHbIE OTHOIEeHus, 21.02.06 MHpopMaIioHHbIE CHCTEMbI
o0ecreyeHne rpaloCTPOUTENIbHON AEATENbHOCTU

JIMYHOCTHBbIE pe3yJbTaThbl
peanu3anu NporpamMmbl BOCMUTAHUS, OIIPEACJICHHBIC OTPACICBbIMHA TpGGOBaHHﬂMI/I
K 1€¢JIOBBIM Ka4YeCTBaM JIMYHOCTHU

Z[eMOHCTpI/Ip}/'IOH_II/Iﬁ TOTOBHOCTB U CIIOCOOHOCTb BECTH Auanor ¢ ApyrumMu JIroaAbMu,
JOCTUTaTh B HEM B3aMMOIIOHMMaHMA, HAXOAUTH 06HII/IC eI U COTPYAHUYATD I UX JP13
JOCTHUIKCHHUA B HpO(i)eCCI/IOHaHBHOI\/’I JACATCIIBHOCTH

[IposBnstonuii cO3HATENbHOE OTHOLIEHHE K HETTPEPHIBHOMY 00pa30BaHMIO KaK yCIOBUIO

. . o JIP14
YCIICIIHOU HpO(l)eCCI/IOHaJ'IBHOI/I )4 O6I.I.[CCTB€HHOI/I JACATCIIBHOCTH

[IposBastonuii rpa)/1aHCKOE OTHOILIEHUE K TPO(PECCHOHATBHON AESITEIbHOCTH KaK K
BO3MOKHOCTH JIMYHOTO YYaCTHs B PELICHUU OOIECTBEHHBIX, TOCY1aPCTBEHHBIX, JIP15
00IIeHaITMOHATBHBIX TPOOIEM

HpI/IHI/IMaIOLL[I/Iﬁ OCHOBBI KOJIOTHYECKOM KYJbTYPHI, COOTBCTCTByIOH.[CfI COBpPCMCHHOMY
YPOBHIO 3KOJIOTHYECKOT'O MBIIIJICHUA, HpI/IMeHHIOHII/Iﬁ OIIBIT 3KOJIOTUYECCKHU

OPHEHTHUPOBAHHOH pedIeKCUBHO-OIICHOUYHOM U MPAKTHUECKOU JeSITeIbHOCTH B )KU3HEHHBIX JIP16
CUTYalUsX U podeccHOHAIbHOM 1eTeIbHOCTH

CriocoOHBIi B IIM(PPOBOI cpeie UCTIONb30BaTh pa3InyHble IU(POBHIE CPEACTBA,

MO3BOJISIIOIINE BO B3aUMOJIEUCTBUU C IPYTUMHU JIFOJIBMU JJOCTUTATh [TOCTABJIEHHBIX IIeJEH, JIP17

MIPOBOJIUTH OIIEHKY MH(OPMAINH, €€ JOCTOBEPHOCTH, CTPOUTD JIOTHYECKHE YMO3AKIIOUEHUS
Ha OCHOBaHHUH MOCTyMNaroled HHPOopMaII

JleMOHCTpUPYIOIINI TPUBEPKEHHOCTh MPUHIIUIIAM YeCTHOCTH , T0OPOCOBECTHOCTH, JIP 18
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HEMOJIKYITHOCTH, COJICHCTBYIOIINN TOIIepKaHUIO Oe3ynpeuHoi npodeccrnoHaIbHON
penyTanuu
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