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COJAEP/)KAHUE

[TosicHuTenpHas 3anucka

OO01mas xapakTepucTUKa y4eOHOM TUCITUTITNHBI

MecTo yueOHON AUCIMITIIMHBI B yUeOHOM IUIaHe

Pe3ynbTaThl ocBOEHUS YU4eOHON AUCIUTUTHHBI

Conepxanne y4eOHOU TUCITUTITUHBI

CtpyKTypa U TeMaTHYECKU TTaH Y4eOHOW JUCIIUILTUHBI
Y4yeOHO-MeTOANYECKOE U MaTepuaIbHO-TEXHUYECKOE 0OecTieueHne
XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIBHOCTH 00YYaroIInXcs,
KOHTPOJIb M OIIEHKA PE3yJIbTaTOB YU€OHOHN MTUCIIUTUTHHBI



1. TTosicHUTEIBbHAA 3aMNCKA

1.1. Ob6aacTs npuMeHeHus1 padoyeil NporpaMMbl

Pabouas mporpamMma o061ieoOpa3zoBaTeabHON yueOHON AUCHUIINHBI EcTecTBO3HaHME SBIseTCS

YaCThIO MPOTPAMMBI TIOJITOTOBKH crieluainucToB cpeanero 3BeHa (manee [IIICC3) B cooTBeTCTBUM C
OI'OC no cnennanbHOcTM CIIO rymanuTapHOTO Npoduiis, pealn3yeMbIX B aKaJeMUU.

1.2. HopmaTtuBHas 6a3a Ajst pa3padoTKku padoydeil mporpaMmmsbi:
Pa6ouas nporpamma pa3pa0oTaHa Ha OCHOBe

denepanbHOT0  TOCYJAPCTBEHHOTO  OOpa30BAaTENbHOTO  CTaHAapTa  CpPEAHEro  OoOIIero
00pa3zoBaHus, YTBEPKICHHOTO MpuKazoM MuHuUCTEpCcTBa 0oOpa3oBaHus U Hayku Poccuiickoi
®enepanuu ot 17 mast 2012 r. Ne 413(pen. ot 29.06.2017);

denepalbHBIX TOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB CPEAHETO MPO(HECCHOHATHLHOTO
00pa3oBaHMs MO CTICIHATIBHOCTSIM

[Tpuka3 MunucrepcTBa npocsenienus Poccuiickoit @eneparun ot 23.11.2020 Ne 658 "O06
yYTBEPKACHUU (pesiepabHOTrO roCyAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa CPEHETO
npodeccuoHanbHOro 00pazoBaHus Mo creruanbHocTH 54.02.01 JIn3aii (1mo orpacisam)"
(3apeructpupoBan 21.12.2020 Ne 61657)

PekoMenpanmii To oOpraHuM3zalMd TOTY4YeHHUS CpeaHero oOlmiero oOpa3oBaHUS B IMpenenax
OCBOCHHS 00pPa30BaTEIBHBIX MPOTPAMM CpEIHEro Mpo(decCHOHATBFHOTO 00pa3oBaHMs Ha 0ase
OCHOBHOTO 00miero oOpa3oBaHus ¢ Yy4yeToM TpeboBaHuii @DenepanbHbIX TOCYJapCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAHAAPTOB M IMOJIydyaeMoil npodeccuu WIM CHEeUUaIbHOCTH CPEIHEro
npodeccuoHansHOr0 00pazoBaHus (TMHChbMO JlemapTaMeHTa rocy1apcTBEHHON MOIUTHKU B cdepe
MOJATOTOBKA paboumX KaapoB W JOMOJHHUTEIBHOTO TPO(ECCHOHANBHOTO O0pa3oBaHHUS  OT
17.03.2015 Ne 06-259);

IIpumepHOIl mporpaMMbl MO AMCLUIUIMHE, pekoMmeHaoBaHHOH @PI'AY @OUPO B kauecTBe
MPUMEPHONM TPOTpaMMBbl JIJIsl peaju3alliii OCHOBHOM Tpo(decCHOHAIbHON 00pa3oBaTeIbHOM
nporpamMbl  CIIO Ha 6a3e OCHOBHOTrO OOIIEro oOpazoBaHMs C IMOJyYEHHEM CPEeJHEro OOIIero
obpazoBanus mpoTokoa Ne3 ot 21 urons 2015 r., per Ne 384 penenzun o123 utons 2015 r. ®I'AY
«DHPO»,

[IpumepHOIl mporpaMMbl 1O JOWCUUIUIMHE, pekoMeHaoBaHHON ®I'AY OHUPO B kadectse
MPUMEPHONM TMpOrpamMMbl ISl peaiu3aliii OCHOBHOM MpodeccHOHATbHONH 00pa3oBaTENbHOM
nporpammbl  CITO Ha 6a3e OCHOBHOTO 0O0IIEero 0Opa3oBaHUs C MOJYYEHHUEM CPEIHETO OOIIero
oOpazoBanus mpotokosn Ne3 ot 21 uronst 2015 r., per Ne 385 peuensuun ot 23 urong 2015 r.
OI'AY «D®UPO»,

ITpumepHOM mporpaMMbl IO IUCUUIUIMHE, pekoMeHaoBaHHON PI'AY OHNPO B kadectse
OPUMEPHOM MporpamMmbl Ui peajlu3allid OCHOBHOM NpodeccHoHanIbHOM 00pa3zoBaTeabHOM
nporpamMbl  CIIO Ha 6a3e oCHOBHOTrO 0OIIEro 0Opa3oBaHUs C MOIYYEHHEM CPEIHEro OOIIEro
oOpazoBanust mpotokosn Ne3 ot 21 urons 2015 r., per Ne 372 peuensuu ot 23 urons 2015 r.

OI'AY «DPUPO»,

[TpumepHOIi TporpaMMsbl MO AUCHHUIUIMHE, pekoMeH1oBaHHOH PI'AY OUPO B xauecTBe
MPUMEPHO MPOTPaMMBI JIJIs peaiu3aliii OCHOBHON IpogecCuoHaIbHON 00pa3oBaTeNbHOM
nporpammbl CITO Ha 6a3e OCHOBHOTO 00IIEro 00pa30BaHMsI C MOyYCHHUEM CPETHETO 00IIero
obpazoBanus mpoTokost Ne3 ot 21 utons 2015 r., per Ne 387 penienszuu ot 23 uronst 2015 T.
DOI'AY «DHUPO»,

[Tporpamm noaroroBku cneruanuctoB cpeanero 3seHa CIIb I'BITOY AVYI'CT ull



1.3 lesn yuyeOHOMH AUCHHUIIIMHBI

Copep:xanue paboueii mporpamMmMbl « EcTecTBO3HaHKE)» HAMPaBICHO HA TOCTHXKEHUE CIIEAYIOIINX
meJen:

Pasznen ®usuka
. OCBOCHME 3HAaHMH O (pyHIaMEHTaJIbHBIX (PU3UYECKUX 3aKOHAX M MPUHIMIAX, JEXKALIUX B
OCHOBE COBPEMEHHOMN buzngeckoit KapTUHBI MHpA; Haubouee BAJKHBIX
OTKpBITUSIX B oOmacTH (PU3MKM, OKa3aBIIMX ONpEAessIolee BIUSHHUE Ha  pa3BUTHE
TEXHUKH U TCXHOJIOTHHU, MCTOJaX HAYUYHOI'O IMO3HAHUSA IPUPOABI;
. OBJIa/ICHUE YMEHHUSMHU MPOBOIUTH HAOMIOACHNUS, TNIAHUPOBATh U BBIMOJIHATH SKCIIEPUMEHTHI,
BbIABUI'ATh THUITOTE3bI n CTPpOUTH MOJICIIH, IMPUMCHATDH IMMOJTY4YCHHBIC 3HaHUA
no ¢usuke a1 OOBSACHEHUS Pa3HOOOpPA3HBIX (PU3MUECKUX SBICHUH M CBOWCTB BEIECTB;
MPAKTUYCCKU HCIIOJIB30BAaTh (1)I/I3I/I‘-IGCKI/IC 3HAHUA, OLICHUBATh AOCTOBCPHOCTDH
€CTEeCTBEHHO-HAy4YHOU MH(pOpMaLny;
° PAa3BUTHUC MMO3HABATCIIbHBIX MHTCPECOB, MHTCIIJICKTYAJILHBIX U TBOPYCCKUX criocoOHoCTEl B
nporecce NpUOOpeTeHWs: 3HAaHMM M yMeHMH 1o (U3MKe C  HCHOJIb30BAHUEM  DPa3
JMYHBIX HCTOYHUKOB HHPOPMALIMU ¥ COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH;
. BOCIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTU IMO3HAHUS 3aKOHOB IPHUPOJIbI, UCIIOJIB30BAHMS
JMOCTHKCHWH  (U3MKM Ha OJlar0  pa3BUTHUS  YEJIOBCUYCCKOH  ITUBWIIM3AIMH;, HEOOXOIH-
MOCTH COTPYJHHYECTBA B IMIPOIECCE COBMECTHOI'O BBIMOJHEHUS 3a7ay, YBaXHUTEIbHOTO
OTHOIIEHHWS K MHEHHMIO OIIOHEHTAa TMpU OOCYXAEHUH NpoOJieM €CTeCTBEHHO-HAy4YHOTO
COJEpXkaHUsA; TOTOBHOCTH K  MOpPAJbHO-3TUYECKOM  OLIEHKE  MHCHOJb30BAHUS  HAYUHBIX
JOCTUKEHHM, YyBCTBA OTBETCTBEHHOCTH 32 3aILUTY OKPYKAIOIIEN Cpe.ibl;

. UCMOJb30BaHUE NPUOOPETEHHBIX 3HAHUW M yMEHMH [UIs peIIeHUs MPaKTUYECKUX
3aa4 MOBCEJHEBHON »KM3HM, 00OeCleyeHHss O€30MacHOCTH COOCTBEHHOW XU3HH, PAlOHAIBLHOIO
OPUPOAONOIL30BAHUS U OXpaHbl OKpY’Karouien cpeabl u BO3MOXHOCTb

MPUMEHEHUsT 3HAHUW TP PEIICHUU 3a7a4, BO3HUKAIOIIUX B TOCIEAYIONIEH MpogecCuoHaTbHOMU
JeATEIbHOCTH.

. c(OPMUPOBAHHOCTH MPEJACTABICHUH O pOJIM U MecTe (U3UKH B COBPEMEHHOH HAay4YHOU
KapTHHE MHUpa; MOHMMaHHe (U3MUYECKON CyIHOCTH HaOIoAaeMbiXx BO BceneHHOl sBIeHUi;
MOHUMaHUE POH (PU3UKK B (GOPMHUPOBAHUH KPYT0o30pa U QyHKITMOHATHHOW TPaMOTHOCTH YeIOBEKa
JUTSL peLeHUs MPAKTUYECKUX 3a/1a4;

. BJIaJICHHE OCHOBOMOJIATAIOMIUMHU (PU3HYECKIMH TIOHSATHIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TEOPUSIMY;

. YBEpEHHOE T0JIb30BaHUE (PH3MUECKON TEPMUHOIOTHEH i CUMBOIIUKOI;

. BJaJICHME OCHOBHBIMH METOJIaMH HAy4HOTO IIO3HAHUS, MCIOJIb3yeMbIMH B (u3uke:

HAOJIO/IeHNe, ONHMCaHWe, U3MEpPEHHE, OKCIEPUMEHT; YyMEHHMs 00pabaTbiBaTh PpPe3yibTaThbl
u3MepeHuil, OoOHapyXuMBaTb 3aBHUCUMOCTb MEXAY (QU3MUECKUMH BEIMYUHAMHU, OOBACHATDH
IIOJIyYEHHBIE PE3yJIbTaThl U I€]1aTh BBIBOJBI;

. c(OPMHPOBAHHOCTh YMEHUs peliaTh (pU3HMUECKUe 3a/1auH;

. Cc(OPMHPOBAHHOCTh YMEHHS NPUMEHSTH TOJTYYECHHBIC 3HAHUS IS OOBSICHEHHUS YCIIOBHIA
OpOTEeKaHUs (PU3MUYECKUX SIBIEHUM B MNpPUPOJE M A NPUHATHS HNPAKTUYECKUX pELIeHUH B
MMOBCEAHECBHOM KHM3HIU,

. c(OPMHPOBAHHOCTh COOCTBEHHOM MO3UIMM [0 OTHOILEHHIO K (u3nueckoid MHPOpManu,
II0JIy4a€MOU U3 Pa3HbIX NCTOYHHUKOB.

Paznea XUMUS

* (QopmMupoBaHHWE YMEHHS OICHMBATh 3HAYMMOCTh XHUMHYECKOTO 3HAHHS I KaXKIOTro
YeJI0BEKA;

* (opMupoBaHUE IEIOCTHOTO MPEACTABICHHS O MUPE B POJIM XMMHUHU B CO3JJAHUN COBPEMEHHOU
€CTECTBEHHO-HAYYHOH KapTUHBI MHUpPA; YyMEHHUS OOBSCHATH OOBEKTHI U TMPOIECCHI
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OKPY’KaOIIeW JEeUCTBUTEIBHOCTU: TPUPOJHOM, COLMAIBHON, KYJIbTYpPHOM, TEXHHYECKOU
Cpebl, — UCIOJIb3Ysl I 3TOT0 XUMHUYECKUE 3HAHHUS,

* pa3BUTHE YMEHMH pa3nuyaTh (akThl U OLEHKU, CPABHUBATH OLICHOYHBIE BBIBOJbI, BUAETh UX
CBA3b C KPUTEpPUSMH OLEHOK M CBSI3b KPUTEPHUEB C OIPEACICHHONM CUCTEMOW LIEHHOCTEH,
(dhopmynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

* PUOOpETEHHUE OMbITa Pa3HOOOPA3HON NEATEIbHOCTH, TO3HAHUSA U CAMOIIO3HAHMS; KITFOUEBBIX
HABBIKOB, MMEIOIIMX YHHUBEPCAJIbHOE 3HAYCHHWE [UIA DPA3IMYHBIX BHUAOB JCATEIBHOCTU
(HaBBIKOB peLICHUs TMpoOJIeM, MPUHATHS pEIIeHUH, IOWCKa, aHanmu3a M 00paboTKU
nHpOpMalMM, KOMMYHHMKATHBHBIX HaBBIKOB, HAaBBIKOB H3MEPEHUIl, COTpPYyIHUYECTBA,
0€30MacHOro 0OpaIeHHs C BEIIECTBAMU B IIOBCETHEBHOM JKU3HN).

* copMHUPOBAHHOCTH MPEACTABICHUIN O MECTE XUMUU B COBPEMEHHON HAyYHOU KapTHHE MUDA;
MOHMMAHHUE POJM XUMHUU B (OPMHUPOBAHUHU Kpyrozopa U (PyHKIHMOHAJIHLHOM IpPaMOTHOCTH
YeJloBeKa I PEIIEHUs IPAKTUUECKUX 3aay;

* BIJIaJICHUE OCHOBONOJAraloUMMH XHUMHYECKUMHU MOHATUSMH, TEOPUAMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTHEN U CUMBOJIMKOM;

* BIAQJCHUE OCHOBHBIMM METOJAMH HAy4YHOI'O IIO3HAHMS, HCIIOIb3YEMBIMU B XHMHH:
HaOJto/IeHUe, OIMCaHWe, W3MEpEHHUe, SKCIEPUMEHT; yMeHue oOpaldaThiBaTh, OOBACHATH
Pe3yIbTaThl MPOBEACHHBIX OMBITOB U JI€TaTh BBIBObI; TOTOBHOCTh M CIOCOOHOCTH PUMEHSTh
METO/IbI IO3HAHUS IIPH PEIICHUHN IPAKTUYECKUX 3a4a4;

* c(hOpMUPOBAaHHOCTb YMEHMs J1aBaThb KOJMUYECTBEHHBbIE OLEHKH M IPOBOAUTH PACUETHI I10
XMUMHUYECKUM (pOpMyJIaM U YPaBHEHUSIM;

* BIIQ/ICHHUE NPaBUJIAMH TEXHUKU 0€30MaCHOCTHU NP MCIIOJIb30BAaHUHU XMMUYECKUX BEILECTB;

* copMHUPOBAHHOCTH COOCTBEHHOW MO3UIMHM IO OTHOLICHHIO K XHWMHUYEeCKOoW HH(popMalnuwy,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHHUKOB.

pasnea BUOJIOT' U

DIlonyuyenne ¢yHIaMEHTAIbHBIX 3HAHUW O OHOJOTMYECKMX CcHUCTeMax (KJIEeTKa, OpraHu3M,
MOMYJISALNS, BHJA, JKOCHCTEMa); HCTOPUU PA3BUTHS COBPEMEHHBIX TMPEACTABICHUN O XUBOU
MPUPOJIC, BBIJAIOMIMXCS OTKPHITUAX B OHONOTHYECKOW HAyKe; pONM OUMOJIOTMYECKON HayKu B
(GbOpMHUPOBAHUN COBPEMEHHOM €CTeCTBEHHO-HAyYHOM KapTUHBI MHpa; METOJaX Hay4dHOTO
MO3HAHUS,

2)OBnasieHne YMEHUSMH JIOTHUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJb OHOJOTHYECKHUX
3HAHUW B NMPAKTHYECKOM JEATEIbHOCTH JIFOAEH, Pa3BUTUN COBPEMEHHBIX TEXHOJOTHI; ONPEAEISAThH
JKUBbIE OOBEKTHl B MPHUPOJEC; MPOBOIUTH HAOIIOJEHUS 32 SKOCUCTEMaMHU C LIEJbI0 UX OMUCAHUS U
BBISIBJICHUS ©CTECTBCHHBIX M aHTPONOTEHHBIX W3MCHEHWH; HaXOAUTh U aHAJIW3UPOBATH
UH(POPMALIUIO O KHUBBIX 00BEKTAX;

3)Pa3BuTre TO3HABATEIBHBIX WHTEPECOB, HWHTEIUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00ydJarmuxcsi B MPOILECCe HW3YYCHHUS OWOJIOTHMUYSCKUX SIBJICHUM, BBINAIONIUXCS JTOCTIKEHUHN
OMOJIOTHH, BOIIEIIIUX B OOIIEUETOBEYECKYIO KYIBTYPY; CIOXKHBIX W TMPOTUBOPEUYUBBIX MyTei
pPa3BUTHSI COBPEMEHHBIX HAayYHBIX B3IJISJIOB, MJCH, TCOPUH, KOHIICTIHMI, TUNOTE3 (O CYIIHOCTH H
MIPOUCXOXKICHUH KU3HH, YEIOBEKA) B X0JIe paObOThI C Pa3IMYHBIMUA UCTOYHUKAMU UH(POPMAITUY;
4)Bocriurtanue yOeXJICHHOCTH B HEOOXOIMMOCTH IO3HAHUS KHBOW MPUPOABI, HEOOXOIMMOCTH
palMOHAIIBHOTO TMPUPOIONOJIb30BAHUS, OEPEKHOr0 OTHOIICHUS K MPUPOIHBIM pecypcam H
OKpYXKaroIiei cpese, COOCTBEHHOMY 3/I0pPOBbIO; YBaKEHHS K MHEHUIO OMIMOHEHTA MpU 00CyKIeHUU
OHMOJIOrMUECKUX IPodIIeM;

S)Ucnons30BaHre TPHOOPETECHHBIX OMOJIOTMYECKUX 3HAHUA U YMEHUHN B TTOBCEAHEBHOM KU3HH JJIS
OIICHKU TIOCTIEACTBUN CBOCU NEATETHHOCTH (M JCATENHHOCTH APYTHUX JIIOJIEH) MO OTHOIICHUIO K
OKpYXaroIie cpene, 3A0pPOBBIO IPYTHX JIIOAEH M COOCTBEHHOMY 3II0pPOBBIO; OOOCHOBaHHE U
coOnrofeHre Mep MNpodUIaKTUKKA 3a00JeBaHUM, OKa3aHWe INEpBOM IMOMOIIM TNpU TpaBMax,
cOO0JTI0/IeHHE TTPABUJT TOBEJCHUS B TIPUPOJIE.

6)chopMUpPOBaHHOCTh TPEACTABICHHH O POJM M MECTe OWOJIOTMH B COBPEMEHHOM HAy4YHOU
KapTUHE MHpA; TMOHMMAaHHE PO OMOJOTMHM B (POPMHUPOBAHWUU Kpyro3opa U (PyHKIIMOHAIBHON
TPAMOTHOCTH YeJIOBEKa JIJisl PEIICHUs MPAaKTUUYECKUX 3a/1ay;

7)BllajicHUE OCHOBOIIOJIAraIOIMMU TOHATUSAMU M TPEACTABICHUSIMU O >KUBOW TNPUpOJE, €€
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YPOBHEBOU OpraHU3alliy W SBOJIOIHH; YBEPEHHOE MOJTH30BaHUE OMOJIOTHIECKON TEPMHHOJIOTHEH U
CHMBOJINKOM;

8)BiajieHue OCHOBHBIMH METOJAaMHU HAy4YHOTO MO3HAHMS, HCIOJBb3YEMBIMH IMPH OHOJIOTHYECKUX
HCCJICIOBAHMSIX JKUBBIX OOBEKTOB M DKOCHUCTEM: OIMCaHHE, U3MEpPEeHHe, MPOoBeACHNE HAOII0CHHIA;
BBISIBJICHHE U OIICHKA aHTPOIIOT€HHBIX U3MEHEHHUI B IPUPOJIE;

9)chopmMupoBaHHOCTh YMEHUN OOBICHATH PE3YyJIbTAThl OMOJOTHMUECKHX IKCIIEPUMEHTOB, peliaTh
AJIEeMEHTapHbBIE OMOJIOTUYECKHE 3aa4H;

10)chopMupoBaHHOCTh COOCTBEHHOW TMO3HMIIMM IO OTHOIIEHHUIO K OHMOJOTHYECKON HH(OpMaIuu,
MOJTly4aeMOM M3 pa3HbIX HMCTOYHUKOB, K TJI00AJBbHBIM 3KOJOTHYECKMM MpoOiieMaM M MyTsIM HX
perieHusl.

Pazgea DKOJOI'UsI

* mory4deHne GpyHIaMEHTATBHBIX 3HAHHUI 00 YKOJIOTHUECKUX CHCTEMaX M OCOOSHHOCTSX MX
(GYHKIIMOHUPOBAHUS B YCIOBUSAX HapacTaoIleld aHTPONOTreHHON Harpy3Ku; HCTOPUHI
BO3HUKHOBEHUS U PA3BUTH IKOJIOTHH KaK €CTE€CTBEHHO-HAYYHOU U COIMATBHOM TUCIUILIINHEIL, €€
poinu B OPMUPOBAHUU KAPTUHBI MHPA; O METO/IaX HAYYHOTO TIO3HAHMUS,

* OBJIQJICHUE YMECHUSMH JIOTHYECKH MBICIIUTH, 00OCHOBBIBATh MECTO U POJIH IKOJIOTUICCKIX
3HAHWM B IPAKTUYECKOMN ACSATEIBHOCTHU JOJEH, PA3BUTUH COBPEMEHHBIX TEXHOJIOTHI; ONPENEIIATh
COCTOSIHME PKOJIOTMUECKHX CUCTEM B MPUPOJIEC U B YCIOBHIX TOPOACKUX U CEJIbCKUX MOCEICHUM;
MIPOBOAUTH HAOIIOIEHUS 32 TPUPOJIHBIMHU U UCKYCCTBEHHBIMU IKOCHCTEMAMHU C IENBI0 UX
OTMCaHUS U BBISIBJICHUSI €CTECTBEHHBIX M AaHTPOIIOTEHHBIX H3MEHEHUIA;

* pa3BHUTHE MO3HABATENILHBIX HHTEPECOB, MHTENIEKTYAIbHBIX U TBOPYECKUX CITOCOOHOCTEH
00yyJaronmxcs B Mpolecce U3yueHus SKOJOTUM; yTeH pa3BUTUS IPUPOI0OXPAHHON €SI TEIbHOCTH;
B X0JIe pabOTHI C Pa3IMYHBIMUA UCTOYHUKAMU UH(OpMAIUY;

* BOCIIUTaHHE YOCKICHHOCTH B HEOOXOIMMOCTH PAIIMOHATBEHOTO MPUPOOTIOIH30BAHMS,
OepeHOro OTHOIIEHHS K MPUPOIHBIM PecypcaM U OKpYyKarolllel cpesie, COOCTBEHHOMY 3710POBbIO;
YBaXXEHHUS K MHEHHUIO ONMIOHEHTA MPU 00CYKICHUHU IKOJIOTHUYECKUX MPOOIIeM;

* HCIIOJIb30BaHKUE MPHUOOPETEHHBIX 3HAHUN M YMEHUII 110 YKOJIOTUU B TIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEJICTBUI CBOEH NEATENBHOCTH (U I€ATENbHOCTH APYTUX JIOAEH) 0 OTHOUIEHHIO K
OKpYXKaroIliel cpejie, 370pPOBbI0 APYTUX JOJEH 1 COOCTBEHHOMY 3/I0POBBIO; COOIIOICHUIO TIPABUIT
MOBEJICHUS B IIPUPOJIE.

* chopMHPOBAHHOCTH MIPEJCTABICHUN 00 HKOJIOTMYECKOM KYIbTYpe KaK YCIOBUU JTOCTHKEHUS
YCTOMUMBOTO (cOaTaHCUPOBAHHOTO) PA3BUTHS OOIIECTBA U MIPUPOIBI, 00 SKOJIOTUUECKHUX CBS3AX B
cucteMe "YestoBeK - 001ecTBo - mpupoaa’;

* chopMHEPOBAHHOCTH IKOJIIOTUYECKOTO MBITIICHUSI M CIIOCOOHOCTH YUUTHIBATh U OTICHUBATH
9KOJIOTHUYECKHE MOCIEACTBHS B pa3HbIX chepax AesITeNbHOCTH;

* BJIQJICHUE YMEHUSMH MPUMEHSTh KOJIOTHUECKUE 3HAHUS B )KM3HEHHBIX CUTYaIUsIX, CBA3aHHBIX
C BBINIOJIHEHUEM TUITMYHBIX COLUAIBHBIX POJIEH;

* BJIQJICHUE 3HAHUSIMU SKOJOTUYECKUX UMIIEPATUBOB, TPAXKIAHCKUX MIPaB U 00s3aHHOCTEH B
o0JacTu sHEPro- U pecypcocOepekeHrs B MHTEpecax COXpaHEHUs OKpPYKAIOIIel Cpe/ibl, 3I0POBbS
1 0€30MacHOCTH KU3HU;

* chopMHUPOBAHHOCTH JTMYHOCTHOTO OTHOIIECHUS K SKOJIOTMYECKUM [IEHHOCTSIM, MOPaIbHON
OTBETCTBEHHOCTH 32 SKOJIOTMYECKHUE MOCIICICTBUS CBOMX JICCTBUN B OKPYKAlOIIEH CpeIe;

* chopMHPOBAHHOCTH CIOCOOHOCTH K BBITTOJIHEHHUIO ITPOEKTOB HKOJIOTUYECKH OPUECHTUPOBAHHON
COLIMAJIbHON JIESITENILHOCTH, CBA3AHHBIX C AKOJIOTHYECKON 0€30IaCHOCTBIO OKPYKAIOIIEH Cpeibl,
3JI0POBBEM JIFOAEH U MOBBIIIEHUEM UX 3KOJOTHUECKOU KYJIbTYPBHI.

2. OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIHUATLIAHBI



Jucuunnuna «EcTecTBO3HaHME» OTHOCHUTCSA K HPEIMETHOM 00JIaCTH €CTECTBEHHBIX HAYK.
Jna MIICC3 rymanutapHoro npoduis, seisercs 6a30Boil.

B ocnoBe yueOHON aucuumuinebl «®Pu3uka» JI€KUT YCTaHOBKAa Ha (OPMHPOBAHME Y
00ydJaeMbIX CHCTEMbl 0Aa30BBIX MOHATHH (U3UKU U MPEJICTABICHUN O COBPEMEHHOW (PU3MUYECKOMN
KapTUHE MHpa, a TakkKe BbIpaOOTKA YMEHUH MPUMEHATh (U3NYECKHE 3HaHUA KaK B
npodeccCHOoHANbHON NeATeITbHOCTH, TAaK U JIJIsl PEIICHUsS )KM3HEHHBIX 3aJ1a4.

MHorue mnonoxeHus, pa3BUBaeMble (PU3UKOH, paccMaTpUBAIOTCAd KAaK OCHOBA CO3JaHUS U
UCIIOJIb30BaHUSA MH(POPMAIIMOHHBIX M KOMMYHHUKAaIMOHHBIX TexHojoruii (MKT) — omnoro w3
HanboJsee 3HaUUMbIX TEXHOJIOTHYECKUX JOCTHKEHUI COBPEMEHHOM LIMBHIIN 3aLlUH.

®dusmnka AaeT KIIY K MOHMMAaHUIO MHOTOYHCIICHHBIX SBJICHUN M IPOLECCOB OKPYKarOLIErO
MUpa (B €CTECTBEHHO-HAY4YHBIX 00JaCTsAX, COLMOJIOTUH, SJKOHOMUKE, A3bIKE, IUTEpaType u Ap.). B
¢usuke (GopMUPYIOTCS MHOTHE BHABI JAEATEIBHOCTH, KOTOPBIE HMEIOT MeTa-IpeIMETHBIN
xapaktep. K HuUM B mnepByro oudepeab OTHOCATCA: MOJEIMPOBAHUE OOBEKTOB M IPOLECCOB,
OPUMEHEHHE  OCHOBHBIX  METOJOB  IO3HAHHs, CHUCTEMHO-MH(QOPMAIMOHHBIA  aHAlu3,
(dopMyIupoBaHUE TUIIOTE3, AaHAIU3 W CHUHTE3, CpaBHEHHE, 0000IleHue, cucTeMaTU3alus,
BBISIBIICHUE MPUYMHHO-CIEACTBEHHBIX CBS3€H, MOWCK aHAJIOTOB, YIpaBJICHUE OOBEKTaMU U
npoueccaMd. VIMEHHO 3Ta IMCLMIIMHA IIO3BOJISIET INO3HAKOMHUTH CTYJIEHTOB C Hay4YHBIMHU
METOJAaMH IO3HAHHUs, HAYUYUTh UX OTJIMYATh TUIIOTE3y OT TEOPHUM, TEOPUIO OT IKCIIEPUMEHTA.

®dusuka uMeeT OueHb OOJIBILIOE M BCEBO3PACTAIOIIEE YMCIO MEXIAUCLUUIUIMHAPHBIX CBS3EH,
IIPUYEM Ha YPOBHE KaK MOHATUHHOTO ammapara, Tak U MHCTpyMeHTapus. Cka3aHHOE IO3BOJISET
paccMmarpuBaTh (U3MKY KaK METaJAMCLHUIIIMHY, KOTOpas MPeAoCTaBiIseT MEeX AUCHUIUIMHAPHBINA
A3BIK JUJI OIIMCAHUS HAYYHON KapTUHBI MUDA.

®dusuka sBIAETCA CUCTEMOOOpasyroUMM (AKTOpOM JUIl €CTECTBEHHO-HAay4yHbIX Yy4eOHBIX
IPEIMETOB, MOCKOJIBbKY (PU3MYEeCcKHe 3aKOHBI JIEKAaT B OCHOBE COJIEP)KAaHUS XMMHH, OHMOJIOTHH,
reorpaguy, acTPOHOMMM M  CIELMAIBHBIX  JUCHUUIUIMH  (TeXHUYECKas  MEXaHHUKa,
AIEKTPOTEXHUKA, JJICKTPOHHKA M Jp.). YueOHas pgucuuiuimHa «@Pu3MKay CO3JaeT YHHU-
BEepCaJIbHYI0 0a3y [uisl H3y4yeHHs OO0IIenpo(eccCuOHaNbHbBIX M CHEIUAIbHBIX JUCIHIUINH,
3aKiaabIBas GyHJAMEHT AJIS IOCIEIYIOMEro 00ydeHUs CTYJCHTOB.

OO0najast JIOTMUECKOM CTPOMHOCTBIO M OIUPAsCh Ha SKCHEPUMEHTaJbHbIE (AKThl, ydeOHas
mucuuiuiiHa «®@usuka» GopMuUpyeT y CTyIEHTOB MOAJIMHHO HaydHOe MHUpOBO33peHue. dusmka
SBJISIETCS] OCHOBOW yU€HUSI O MAaTEpHUaIbHOM MUPE U PelIaeT MpoOsIeMbl 3TOr0 MHUpa.

Teopetnueckue cBeAeHUs MO (U3MKE OMOJHSIOTCS AEMOHCTpALMSIMH M J1a0OpaTOPHBIMU
paboTamu.

IIpakTHKO-OpUEHTUPOBAHHBIE 3aJaHMs, IPOEKTHAs IEATEIbHOCTh CTYJEHTOB, BBIITOJIHECHHE
TBOPYECKUX 3aJaHUd W  MOJArOTOBKa pedepaToB  SBIAIOTCA  HEOTHEMJIEMOM  YacThIO
00pa30BaTENBLHOIO MpoIiecca.

XuMHS — 3TO HayKa O BELIECTBAaX, UX COCTaBE U CTPOCHHMM, CBOMCTBAX U IPEBPALIECHUSX,
3HAYEHUM XHWMHMYECKMX BEIIECTB, MATEpUAJIOB M IPOLECCOB B IPAKTUYECKOM JEATEIBHOCTH
YeJI0BEKa.

Copnepxxanue pazzaena «XHUMUs» HANIPaBICHO HA YCBOEHHE 00YYarOIIMMUCS OCHOBHBIX IMOHSITHIA,
3aKOHOB U TEOPUH XHMMHUH; OBJAJCHHE YMEHHUSMH HaOJI0JaTh XMMHUYECKHE SIBJICHHUS, MPOBOIAUTH
XUMHUUYECKUNA SKCIEPUMEHT, IPOU3BOAUTH PAacUEThl Ha OCHOBE XHMMHUYECKUX (OpMYJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN.

B nponecce usyueHuss xXumum y oOyyaroluxcs pa3BUBAIOTCS [103HABATEIbHBIE MHTEPECHI U
UHTEJUICKTYaJbHbIE CHOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSATEIBHOM NPUOOpETeHHs 3HAHUK B
COOTBETCTBUM C BO3HHMKAIOUIMMH KU3HEHHBIMU mpoOiemamu. BocnurtbiBaeTcsi — OepexHoe
OTHOIICHMS K NMPHUPOJIE, TOHUMAHHUIO 370pOBOro 00pa3a KU3HU, HEOOXOIUMOCTH MPEeAyIPEeKICHHS
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HBHGHHﬁ, HAHOCAIIUX BpEA 30J0POBBIO U Oprncanmeﬁ cpeae. OcBauBaroTcs IMpUEMBI I'PpaMOTHOTO,
0€30IIaCHOTO HCIIOJIB30BAHUS XUMHYSCKUX BCIIECTB W MaATCpuaIOB, MPUMCHACMBIX B 6I)ITy,
CEJIBbCKOM XO03SHCTBE M Ha MMPpOU3BOACTBE.

Peanmam/l;{ ACAYKTUBHOI'O IIOAXOJAa K HU3YYCHHIO XHWMHUH CHOCO6CTByeT Pa3BUTHIO TaKHX
JJOTHUYCCKUX onepaunﬁ MBIINIJICHUSA, KaK aHaJlIu3 W CHHTC3, O606HIGHI/I€ U KOHKpECTHU3alu:,
CpaBHCHHUC U aHAJIOTHA, CUCTEMATHU3alW, KJ'IaCCI/I(I)I/IKaI_II/IH u ap.

W3yuenne xuMuu B TPO(ECCHOHANTBHBIX 00pa30BaTEIbHBIX OPraHU3AIUAX, PEATHU3YIONINX
00pa3oBarTeNbHYI0 MPOrpaMMy CpeaHero odero oopazosanus B npeaenax ocsoenus [IIICC3 CITO
Ha 0a3e OCHOBHOI'O 0O0IIero oOpa3oBaHUs, IMEET CBOU OCOOCHHOCTH B 3aBUCHUMOCTH OT MPOQHIISL
po(hecCHOHATHLHOTO 00pa30oBaHMsl. ITO BRIPAKACTCS B COJCP)KAHUN O0yUYEHUS, KOJIMYECTBE 9acoB,
BBIJICJIIEMBIX HA W3YYEHHUE OTICIBHBIX TEM MPOTPAMMBI, TIyOHMHE MX OCBOCHHS O0YydYaroIIUMUCH,
o0beMe U XapakTepe MpPaKTUYECKUX 3aHATUH, BUAAaX BHEAYAUTOPHOI CaMOCTOSITENbHOM paboThI
CTY/ICHTOB.

Crnenuduka wu3ydyeHUS XHUMHHM TPU OBIAJECHUH CHEIHAIBHOCTIMH HAyYHO-TEXHUYECKOTO
npoduis oTpakeHa B Kaxaod Teme pasznena «CoaepkaHue ydeOHOW TUCIHMILTMHBDY B pyOpHKe
«IIpodunbubie U TPodECCHOHATHHO 3HAYMMbBIE DSJIEMEHTHI COACpPXKaHHUsI». ITOT KOMIIOHEHT
peaym3yeTcss TpPH WHAUBUIYyAIBHOH CaMOCTOSTEILHOW paboTe oOyd4arommxcs (HAaUCaHUH
pedepaToB, MOATOTOBKE COOOIIEHH, 3alIUTe MPOEKTOB), B Mpolecce YUeOHOM NesTenbHOCTH MO/
PYKOBOJICTBOM TIpETOAaBaTeNs (BBIOJTHEHUH XHMHUYECKOTO SKCIEpUMEHTa — JIab0paTOPHBIX
OTIBITOB U MPAKTHYECKHUX PaldOT, pelIEHNH MPAKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33]1a4 U T.J.).

B mponecce MH3YUCHUA XHUMHH TCEOPECTUUCCKHUEC CBCACHUA OOIOIHAIOTCA ACMOHCTpAlUAMMU,
J'Ia60paTOpHBIMI/I OIlbITaMU W TMPAKTUYCCKUMHU 3aHATUAMU. 3HaYnTEIbHOE MECTO OTBOAUTCS
XUMHYECKOMY J3KcrepuMeHTy. OH OTKpBIBAET BO3MOXKHOCTH (DOPMHpPOBATH Yy OOYyYarOIIUXCS
CrelMaIbHbIC MPEJIMETHbIE YMCHHUS: paboTaTh C BEIIECTBAMH, BBIMOJIHATH MPOCThIE XUMHUYCCKUE
OTBITHI, YYUTh OE30MACHOMY U OSKOJOTHYECKH TPaMOTHOMY OOpAICHHIO C BELICCTBAMH,
MaTepuaaMH U MporieccaMy B ObITY U Ha MPOU3BOJICTBE.

buonoruss — cucrema Hayk, U3ydarolias BCe aCIEKThl KH3HH, HAa BCEX YPOBHSIX OpraHHU3alluu
YKMBOT'O, HAYMHAS C MOJICKYJISIPHOTO M 3aKaHuuBas OuochepHbiM. OObeKTaMK U3yUdeHHsI OHOJIOTUU
SIBJISIFOTCSL  JKMBBIC OPraHM3MBbl, HMX CTPOCHHE M IKHU3HEJCATENLHOCTh, HX MHOTroo0Opaswe,
MPOMCXOXKICHUE, SBOJIIOIUS U PACIIPEICIICHIE KHUBBIX OPTraHU3MOB Ha 3eMJIe.

OO0mast 6MoIOrHus U3ydyaeT 3aKOHBl HCTOPUIECKOTO W MHIUBUIYAILHOTO PAa3BUTUSI OPTaHU3MOB,
oO0111e 3aKOHBI JKU3HU U T€ OCOOCHHOCTH, KOTOPBIE XapaKTEPHbI /ISl BCEX BUIOB KHUBBIX CYIIECTB
Ha IJIAHETE, a TAK)KE UX B3aUMOJICHCTBUE C OKPYIKAIOIICH CPEION.

BI/IOJIOFI/IH, TaKuUM 06pa30M, ABJIACTCA OI[HOI>'I N3 OCHOBOIIOJIAraromux HayK O JXU3HH, a BJIAJICHUC
6I/IOJ'IOI‘I/I‘IGCKI/IMI/I 3HAHUAMU — OJHUM U3 HCOGXOI[I/IMBIX YCHOBI/Iﬁ COXPAHCHUS JKU3HU Ha IIJIAHCTC.

OcHOBY conepkaHus paszaena «buoJOrHs» COCTaBIAIOT CIEAYIOIIME BEAYIIHE HICH:
OTJINYUTENbHBIE IIPU3HAKU JKUBOW IIPUPOJBI, €€ YpPOBHEBas OpraHu3anus W sBomouud. B
COOTBETCTBUH C HMMH BBIJICICHBI COJCpIKATEIbHbIC JIMHHH: OMOJOTHS KaK HayKa; OMOJOrMYEeCKUe
3aKOHOMCPHOCTHU, MECTOABI HAYYHOI'O IMO3HAHUA,; KIICTKA, OPraHu3M; MOIYyJIALUA; BUO; SKOCUCTCMbI
(B ToM uncie 6uochepa).

Conepxkanue pasjelia HalpaBICHO Ha IOATOTOBKY OOYYArOIIUXCS K PEIICHHIO BaKHEHIINX
3aja4, CTOSIIIMX Iepes] OUOJOrMYecKOW HayKOH — MO palMOHAIBHOMY HPHUPOJIOINOIb30BAHHIO,
OXpaHe OKPYKAOIIEeH CPeJbl U 3I0POBbS JIFOICH.

Ocoboe BHHUMaHHE YACJICHO HDKOJOTHUECKOMY OOpa30BaHUIO M BOCIIUTAHHIO OOYYaroIIuXcs,
(OPMHUPOBAHHUIO Y HUX 3HAHUI O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHE MHpPA, IICHHOCTHBIX
OPHEHTAIIHI, YTO CBUIACTEIBCTBYET O T'YMaHH3AIMKU OMOJIOTHIECKOT0 00pa30BaHH.

[Tpu oT6ope pazaena DKOJOTUS HCHOIB30BaH KyJIbTYPOCOOOPA3HBIN MOAX0/, B COOTBETCTBUU C
KOTOPBIM O6y‘-IaIOIIII/ICC$I JOJDKHBI YCBOUTH 3HAHUA U YMCHHA, HGO6XOI[I/IMI)IC JJISL q)OpMI/IPOBaHI/ISI
oOmiell KyJIbTYphI, OINPEICIISIONICH aJeKBAaTHOE TOBEJICHHUE 4YeJIOBEKa B OKPYXKAWIIEH cpere,

9



BOCTpe6OBaHHLIe B )KXM3HU U B Hp&KTH'—IGCKOfI JACATCIIBHOCTH.

Jnst opraHuzaluu BHEAyJIUTOPHOM CaMOCTOATEIbHOW pabOThl CTYAEHTOB, OBJAACBAIOIIMX
cnenuansHocTsMu  CIIO ectecTBeHHO-Hay4HOro mpoduias mnpodecCHOHaIbHOrO0 00pa3oBaHus,
IIPEJICTaBJICH IPUMEPHBIN NepeueHb peepaToB (I0KIA0B), HHANBUAYAIbHBIX IPOEKTOB.

B mpomecce u3ydeHHs XUMHHM BaXXHO (OPMHPOBATH WH(POPMALMOHHYIO KOMIIETEHTHOCTh
oOydaromuxcs. [losToMy Mpu opraHu3alMi CaMOCTOSITENFHOM pabOThl aKIIEHTUPYETCS] BHUMaHUE
oOydaromuxcsi Ha IOHCKe HHQOpMAlMM B CpeACcTBaX Macc-mMenua, MHrepHere, yuyeOHON U
CHELMANBbHON JTUTEpaType C COOTBETCTBYIOIUM O0(OPMIIEHUEM U TPEACTABICHUEM PE3yJIbTaTOB.

3. MECTO YYEBHOMH JUCIUILIVHBI B YYEEHOM ILJTAHE

B yuebnpix mmanax IITICC3 mucnumimHa BXOIUT B COCTaB 00IIe00pa30oBaTENBLHOTO yUeOHOTO
kota. opMupyercst B cocTaBe TUCIUTUIAH TI0 BEIOOPY M3 0053aTENBHBIX MMPEIMETHBIX 00JIACTEH.

O0beM yueOHOM NUCIMIUIMHBI U BUBI YIEOHON pabOThI

Bua yuyeOHoit padoThI Oovem uacoe/
3auemnuix
eOuHuY
MakcumanbHas yueOHas HATpy3Ka (Bcero) 226/6,28
Oo0s3aTesibHAs ayIMTOPHAsi y4eOHAasi HArpy3Ka (Bcero) 226
B TOM YHCJIE:
nabopaTopHble paboThI 84
MPAKTHYECKHUE 3aHITUS
Ilpomexncymounas ammecmauus 6 hopme oudpdhepenyuposannozo zauéma ¢ 1 u 2 cemecmpax

4. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUILIVNHBI

OcBoenue conepxaHusi yudeOHOW guctuiuinHbl  «EcTecTBO3HaHWe», obecneynBaeT
JOCTUKEHHE CTYIEHTaMU CIECAYIOIUX Pe3yabTaTOB:

Pa3znen ®usuka

. JAUYHOCMHBIX:

— JI1 4yBCTBO TOpAOCTH M YBa)XCHHUS K HCTOPUM U JOCTHUKEHHSIM OTECUYECTBEHHOU
¢usnueckoil Hayku; (U3MUECKH T'pPaMOTHOE IOBEACHHE B MPO(ECCHOHAIBHON NeATeNIbHOCTH
OBITY IpH OOpalieHnu ¢ npudopamMu U yCTPONCTBaMH;

— JI2 TOTOBHOCTH K MPOJOJKEHUIO 00pa30BaHUs U MOBBINICHUS KBAIM(PUKALUU B
n30paHHOW MPO(EeCCHOHATBFHON AEATEIPHOCTH M OOBEKTHBHOE OCO3HAHUE POJU (U3MYECKHUX
KOMIIETEHIIUI B 3TOM;

— JI3 ymeHue WHCHONB30BaTh JOCTHIXKEHHUS COBPEMEHHON (u3mdyeckoil Hayku H
(GU3NYEeCKUX TEXHOJOTUH JJIs TOBBIIIEHUS COOCTBEHHOTO MHTEUIEKTYaJbHOTO pa3BUTHUSA B
BbIOpaHHOM NpodeccoHaIbHOM 1eITeTbHOCTH;

— JI4 ymeHue caMOCTOSITENbHO J0OBIBaTh HOBbIE 1Sl ce0si (u3MvecKkue 3HaHUS,
UCIIOJIB3YS ISl 3TOTO IOCTYIHbIE UCTOYHUKUA UH(POPMAIUK;

— JIS ymeHune BbICTpamBaTh KOHCTPYKTHBHBIE B3aMOOTHOLIEHHS B KOMAaHAE IO
pelnIeHnio o0ImuX 3a1ad4;

— JI6 ymeHue ympaBiIATb CBOEH II03HABATEIIBHOM JESATEIBHOCTBIO, IPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOI'O UHTEIJIEKTYaIbHOTO Pa3BUTHS;

. MemanpeomemHuix:
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— M1 wucnonp30BaHME pPa3NUYHBIX BHUAOB TO3HABATENbHOW NEATENBHOCTH IS
pemeHuss (QU3WYECKUX 33jJa4, MPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOICHUS,
OTHCAHUS, HW3MEPEHHUs, HKCIEPUMEHTA) /NS HW3YUYEHHs] Pa3IHYHBIX CTOPOH OKpYKaromen
JIEMCTBUTEIHHOCTH,

- M2 wucnonb3oBaHHE OCHOBHBIX HMHTEJUIEKTYaJlbHBIX OIMEpalHii: MOCTAHOBKH 3a/JauH,
dbopMyIUpOBaHUs TUMOTE3, aHalW3a U CHUHTE3a, CPaBHEHUs, OOOOIIEHUs, CHUCTEMaTU3AILNH,
BBISIBJICHUS TIPUYMHHO-CJIEICTBEHHBIX CBSI3€H, TOMCKA aHAJIOTOB, (POPMYIUPOBAHUS BHIBOJOB IS
W3YYCHHS PA3INIHBIX CTOPOH (PU3UYECKUX OOBEKTOB, SBICHHH M TPOIECCOB, C KOTOPBIMHU
BO3HHUKAeT HEOOXOAMMOCTh CTaTKHBAThCs B MpodecCHoHaANbHOMI cdepe;

- M3 ymeHue reHepupoBaTh UIEU U ONPENENATh CPEIACTBA, HEOOXOIUMBIE IS MX pea-
JU3aIuu;

— M4 yMeHue HCTOJIb30BaTh PAa3JWYHbIC UCTOYHUKH ISl MOJTy4YeHUS (PU3NUECKOU
uH(OopMaIuu, OLIEHUBATh €€ T0CTOBEPHOCTE;

— MS5 ymeHue aHaIM3UPOBATh | MPEICTABISITE MH(OOPMAIIHIO B PA3JIMYHBIX BHJIAX;

- M6 ymenue myOmUYHO TMPEACTABISATH PE3ylbTaThl COOCTBEHHOTO HCCIENOBAHUS, BECTU
JTUCKYCCHH, JIOCTYITHO W TapMOHHYHO COdYeTas cojJepxaHue W ¢GOpMBI TPEACTaBIIIEMOM
uHpopMannu;

* npeomMemHbvlX:

— [11 chopmHupOBaHHOCTH MPEACTABICHUN O POIU U MecTe (PU3UKU B COBPEMEHHOM
HAayYHOW KapTHHE MHUpa; MOHMMaHWE (U3MYECKOW CyIIHOCTH HAOIMI0JaeMbIX BO BceneHHoU
ABJICHUI, ponu GU3uKu B GOPMUPOBAHUU KPyTro3opa U GyHKIIMOHAIBHOW IPaMOTHOCTH YellOBEKa
IJIsL pEeIIeHUs TPAKTUUECKHUX 3a/1a4;

- 112 BnageHWe OCHOBOMONATAOIMIUMU (PUNYECKUMH TOHITHSAMHU, 3aKOHOMEPHOCTSIMH,
3aKOHaAMU M TEOPHUSMH; YBEPEHHOE HCIOIb30BaHNE (PU3MIECKON TEPMUHOJIOTUNH CUMBOJIUKH;

—II3 BnageHWe OCHOBHBIMM METOJaMU HAYYHOTO TO3HAHUS, WCIONb3YeMbIMH B
busnKe :HaOII0IeHNEM, OTTUCAHUEM, U3MEPEHUEM, YKCIIEPUMEHTOM;

- 114 ymenust oOpabaTbiBaTh pe3yiabTaThl HU3MEpPEHUN, OOHAPYKHBATh 3aBUCHUMOCTH
MeXTy (PU3NIECKUMH BETUYNHAMHE, OOBSICHATH MOJYUYCHHBIC PE3yJIbTAThI U JIEJIaTh BHIBOJIBL;

— [15 chopmHupoBaHHOCTH YMEHHUSI peliaTh pU3nyecKue 3aaaum;

— [16 chopmMupoBaHHOCTP YMEHHS TPUMEHITh TOJyYEHHBIE 3HAHUA A
00BSICHEHUs YCIIOBUI MpoTeKaHus (PU3NYECKUX SBICHUHN B mpuUpoje, MpodecCHOHABLHOM cdepen
JUJIsE IPUHATHUS TPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN KU3HH;

- 117 chopmupoBaHHOCTH COOCTBEHHOW MO3WIMK TIO OTHOLIEHHIO K (u3uueckoil uHdop-
MaIliH, MOJy4aeMOU U3 pa3HbIX UCTOYHUKOB.

Pasznen XUMMSI
JTUYHOCHHBIX:

1. YyBCTBO TOPAOCTH U YBaXEHUS K HCTOPHUH U JOCTHIKCHHSIM OTEUECTBEHHOMU
XUMUYECKON HAyKH; XUMHUYECKH IPaMOTHOE TOBEJCHHE B MPO(PECCHOHATBLHON NESITEIHHOCTH U B
OBITY NP OOpaIleHNH ¢ XUMHUYECKUMU BEIIeCTBAMH, MaTepUaiaMH U MPOLIECCaMH;

2. TOTOBHOCTh K TMPOJOJDKCHHIO OOpa30oBaHUS M TOBBIIICHUS KBaTu(UKAIIUU B
n30paHHON TPO(DhecCHOHANBFHOW NEATEeIbHOCTH W OOBEKTHBHOE OCO3HAHWE POIU XHUMHUYECKUX
KOMIICTCHIIUN B 3TOM;

3. YMEHHE UCIOJb30BaTh JOCTHMKEHHS COBPEMEHHOH XHMHUYECKOH HayKu H
XUMUYECKUX TEXHOJOTMM il TIOBBIIICHUS COOCTBEHHOTO WHTEJUICKTYabHOTO pa3BUTHS B
BbIOpaHHOU MTPO(heCCHOHANBEHOM e TENIbHOCTH,

MemanpeomMemHpix:

1. WCIIONB30BAHUE PA3IUYHBIX BUIOB IMO3HABATEIbHON MESTENPHOCTH U OCHOBHBIX
WHTEIUICKTYaTbHBIX OmNepanuid (IMMOCTAHOBKH 3a7add, (QOPMYJTUPOBAHUS THUIOTE3, aHAIW3a |
CUHTE3a, CpaBHEHUS, 0000IIECHNUs, CUCTEeMAaTHU3alluY, BBISIBICHUS TPUYUHHO-CIEICTBEHHBIX CBSI3EH,
MOKCKa aHAaJIoroB, (hOPMYITHMPOBAHUS BBIBOJOB) Ui PEIICHUS TIOCTABICHHON 3a7a4d, IPUMEHEHUE
OCHOBHBIX METOJIOB MO3HAHUs (HAOMIOACHUS, HAYYHOTO SKCIIEPUMEHTA) AJISl U3yUeHUs Pa3IudHbIX
CTOPOH XHMHYECKUX OOBEKTOB UM TIPOLIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOJIUMOCTH
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CTaJIKUBAThCs B MPOQPECCHOHANBHOM cdepe;

2. UCIIOJIb30BAaHUE PA3NIUYHBIX UCTOYHHUKOB IS MOJIYYEHHUs XUMUYEeCKOW UH(pOopManuu,
YMEHHE OLIEHUTh €€ JOCTOBEPHOCTH IJIs TOCTHKEHUSI XOPOIIUX Pe3ylabTaToB B MPOodeCCHOHATBHON
coepe;
npeoMemHuoix:

1. c(hOpMUPOBAHHOCTh TPEACTABICHUM O MECT€ XMMHH B COBPEMEHHON Hay4YHOU
KapTHHE MHUpa; MOHMMAaHHWE POJM XUMUU B (POPMHUPOBAHUHM Kpyrozopa M (yHKIMOHAIBHOM
IPAMOTHOCTH 4€JIOBEKA JJIsl PEIICHHs] IPAKTUYECKUX 3a7a4;

2. BJIaJICHUE OCHOBOIOJIATAIOIIMMUA XUMUYECKUMHU MOHATUSIMHU, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMHUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
3. BJIaJICHUE OCHOBHBIMU METOJAaMHU HAyYHOI'O IO3HAHMS, MCIOJb3YyEMbIMU B XHUMHUU:

HaOJrO/ICHUEeM, OITMCAHWEM, W3MEPEHHEM, JKCIIEPUMEHTOM; YMEHHe 00padarbiBaTh, OOBSCHSTH
pe3yJbTaThl MPOBEAECHHBIX ONBITOB M J€NaTh BBIBOJbI; TOTOBHOCTh M CHOCOOHOCTh NMPUMEHSTH
METO/Ibl TO3HAHUS TPU PELIEHUH MPAKTUYECKUX 3a/1ay;

4. c(OPMHPOBAHHOCTh YMEHHUS JaBaTh KOJWYECTBEHHBIC OLIEHKM M IPOU3BOIMUTH
pacueTsl 10 XUMHUIECKUM (POpMyJIaM U YpaBHEHHSIM;

5. BJaJICHUE TNpaBWJIAMU TEXHUKU O€30MaCHOCTH MPU HCIOJIb30BAaHUU XUMHUECKUX
BEILIECTB;

6. c(OPMHPOBAHHOCT COOCTBEHHOM MO3MLMU IO OTHOIIEHUIO K XHMHYECKOH

UH(OPMALINH, TTOTy4aeMOl U3 pa3HbIX HCTOYHHUKOB.

Pa3nes BUOJIOI'UA
JINYHOCTHBIX:

JI1 - chopMHpPOBAaHHOCTH YYBCTBA TOPJIOCTH W YBKEHHS K HCTOPHHA M JIOCTHXKEHUSIM
OTEYECTBEH-HOM OHMOIOrMYecKOM HayKH; TMpPeJICTaBIeHUsI O LEJIOCTHON eCTeCTBEHHO-HAYYHOM
KapTHHE MHPA;

JI2 - noHMMaHue B3aMMOCBS3U M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAyK, UX BIUSHMSA Ha
OKPYKaIOUIYI0 Cpery, SKOHOMHYECKYI0, TEXHOJOTHYECKYIO, COLMAIBHYIO M JITHYECKYIO chepbl
NesITeIbHOCTH YeJIOBEKa;

JI3 - crmocoOGHOCTh MCHOIB30BaTh 3HAHUS O COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHE
MHUpa B 00pa3oBaTenbHON U NMpoecCHOHATIbHON AESITeNbHOCTH; BO3MOXKHOCTH MH(POPMALMOHHOM
cpelibl UIsl oOecreueH s MPOAyKTUBHOTO caM0o00pa30oBaHMUs;

JI4 - BnajieHue KyJIbTYpOH MBIIUIEHUs, CIOCOOHOCTh K 0000IEHHIO, aHAIU3Y, BOCIIPUATHIO
UHPOPMALIMU B 00JIaCTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IIEJH M BHIOOPY IyTEH ee JOCTIKEHHS B
npodeccuonansHOM chepe;

JIS - criocoOHOCTH PYKOBOJCTBOBATHCS B CBOEH NIEATETHHOCTH COBPEMEHHBIMH IMPHHIIUTIAMH
TOJIEPAHTHOCTH, JIMAJIOra U COTPYIHUYECTBA; TOTOBHOCTh K B3aMMOJEUCTBHIO C KOJUIeraMH, padoTe
B KOJUIEKTHBE;

JI6 - rOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE METO/bI 3aIUTHl OT BO3MOKHBIX HOCIEICTBUIA
aBapui, KaTacTpod, CTUXUIHBIX OEIICTBHIA;

JI7 - obnananue HaBbIKaMu Oe30MacHOi paboThI BO BpeMsl IPOEKTHO-UCCIIE0BATENBCKON 1
AKCIEPUMEHTAIbHON AESITEIbHOCTH, IIPU UCIOJIB30BaHUH JIAOOPATOPHOIO 000PYJOBAHMUS;

JI8 - cmocoOHOCTh MCIIONB30BaTh MPUOOPETEHHbIE 3HAHMS M YMEHHUS B IPAKTUYECKOM
NEeSITETbHOCTH W TIOBCEAHEBHOW JKU3HU ISl COOJIOACHUS Mep NpPOPHIAKTHKH OTpPaBICHHH,
BUPYCHBIX M JIpyr'ux 3a00JieBaHMH, CTPECCOB, BPEIHBIX IPHUBBIYEK (KypeHHs, aJKOTroJIM3Ma,
HapKOMAaHUH); TIPaBUJI TIOBEJIEHUS B IPUPOJIHON Cpene;

JI9 - roTOBHOCTH K OKa3aHHIO MEpPBOM IMOMOIIM IMpH TpaBMax, MPOCTYIHBIX M JIPYIHX
3a00JIeBaHUSAX, OTPABJICHUSIX MUIIEBBIMU TIPOTYKTaMH.

MertanpeaMeTHBbIX:

M1 - oco3HaHHE CONMATBHON 3HAYMMOCTH CBOEH Mpodeccuin/CrennarbHOCTH, 00JIaTanne
MOTHUBAIMEN K OCYILECTBICHUIO MPO(ECCUOHANBHOM NesITeIbHOCTH;

M2 - TOBBIIIEHHE HWHTEUIEKTYaJbHOTO YPOBHS B MpoOIecce HM3YYCHHUS OMOIOTHUECKUX
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SBIICHUH; BBIJAIONIMXCS JIOCTIKEHUN OHOJOTHH, BOMICAIIMX B OOIIEYETOBEUECKYIO KYIBTYPY;
CJIOKHBIX W TPOTHUBOPEUMUBBIX MYyTEU PA3BUTUS COBPEMEHHBIX HAYUHBIX B3IJISJIOB, HJIEH, TCOPHUI,
KOHIIEMIHM, THMOTe3 (0 CYIIHOCTH W TPOMCXOKISHUHM JKHU3HM, YENOBEKa) B XojAe pPaldOTHI C
pa3IUYHBIMU UCTOYHUKAMHU UHGOPMAIIHH;

M3 - crocoGHOCTh OPraHU30BHIBATH COTPYAHUUYECTBO €AMHOMBINIJICHHUKOB, B TOM YHCIE C
UCTIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

M4 - cnocoOHOCTh TMOHMMATh TNPUHIUMBl YCTOWYMBOCTA M TMPOAYKTUBHOCTH >KMBOH
NPUPOJBI, MYTH €€ HM3MEHEHUS TIOJl BJIMSHHEM aHTPOIOTeHHBIX (PAKTOPOB, CIIOCOOHOCTH K
CUCTEMHOMY aHaJIU3y TJI00AbHBIX SKOJOTHYECKHUX MPOOJIEM, BOIIPOCOB COCTOSHUSL OKpY KaroIei
Cpebl U PAIIMOHATEHOTO UCIOJIb30BAHUS PUPOTHBIX PECYPCOB;

MS5 - ymeHue OOOCHOBBIBaTH MECTO M POJIb OMOJOTHUECKUX 3HAHMNA B MPAKTHYECKOU
JeSATEeTbHOCTH JIIOJIEH, Pa3BUTHUM COBPEMEHHBIX TEXHOJIOTHI; ONpPENeNsiTh >KUBbIE OOBEKTHI B
NpUpoOJie; TPOBOIUTH HAONIOACHUS 3a SKOCHCTEMAMHM C LEJIbI0 HMX ONHCAHHUS U BBISBICHUS
€CTECTBEHHBIX U aHTPOIMOTEHHBIX U3MEHEHUHN; HAXOIUTh U aHAJTU3UPOBATH UH(HOPMAIIHIO O YKUBBIX
00BEKTaX;

M6 - cnocoOHOCTh TPUMEHSATH OWOJIOTHYECKHE M IKOJOTMYECKHE 3HAHMS JIA aHalln3a
MPUKIIATHBIX TPOOIEM X039UCTBEHHOU IEATENbHOCTH;

M7 - cmocoOHOCTh K CaMOCTOSITEIBHOMY TMPOBEACHUIO HCCIEIOBAaHUM, TOCTAHOBKE
€CTECTBEHHO-HAYYHOT'O OSKCIIEPUMEHTA, HCIIOJIB30BAHUIO HH(POPMAIIMOHHBIX TEXHOJOTHHA s
pelieHust Hay4HbIX U MpodecCUOHATbHBIX 3a/1a4;

MS8 - cnocoOHOCTh K OILIEHKE ITHMYECKHUX ACMEKTOB HEKOTOPBIX HCCIENOBaHUI B 001acTu
OMOTEXHOJIOTHH (KJIOHUPOBAHKE, UCKYCCTBEHHOE OTUIOJOTBOPEHUE).

IIpeameTrHbIX:

[Tl - chopMuUpOBAaHHOCTH TPEACTABICHUH O POJIM W MECT€ OWOJOTHH B COBPEMEHHOM
HAyYHOW Kap-TUHE MHUpa; TOHUMaHHE poJU OuoIorMu B (QOPMHUPOBAHUHM Kpyrosopa u
(GyHKIMOHATBLHOW TPAMOTHOCTH ISl PEIIEHUs MPAKTUYECKHUX 3a/1a4;

[12 - BnasieHre OCHOBOMOJATAIOUIMMU MOHATUSAMU U MPEICTABICHUSMU O KUBOW MPUPOE,
€ YpPOBHEBOM OpraHm3allid ¢ HBOJIOIMH; YBEPEHHOE TMOJh30BAHHE  OHOJOTHMUECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

[13 - BnajgeHwe OCHOBHBIMH METOJAMH HAyYHOTO T[IO3HAHMS, WCIOJIb3YEMbIMU TPHU
OMOJIOTMYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB M HSKOCHUCTEM: ONHCAHHUEM, H3MEPEHUEM,
MPOBEICHUEM HaOJI0ICHUI; BBISIBJICHUE M OLIEHKA aHTPOIMOTEHHBIX N3MEHEHUI B MPUPOJIE;

[14 - chopmupoBaHHOCTH YMEHUH OOBSICHATH Pe3yJIbTaThl OMOJIOTMYECKUX SKCIIEPUMEHTOB,
pemaTh JIeMEeHTapHbIE OMOJIOTUYECKHE 3a0a4H;

[15 - cdhopMUPOBAaHHOCTh COOCTBEHHOW MO3UIMH IO OTHOIICHHIO K OHMOIOrHYecKOi
uHPOpMAITUH, TTOTYyJaeMOl U3 Pa3HBIX MCTOYHUKOB, TJIOOATHHBIM JKOJIOTHYSCKAM IpodJieMaM U
MyTSIM UX PEUICHUS.

Paznea DKOJIOT' U
* IMYHOCTHBIX:
JI1-ycToituuBblit UHTEpEC K UCTOPUH U JOCTHIKEHHUSIM B 00JIACTH SKOJIOTHUH;
JI2-TOTOBHOCTH K TIPOJIOJKEHUIO 00pa30BaHusl, MOBBIIICHNIO KBATU(PHUKAINN B U30paHHOK
npohecCHOHaTBHON AeSTENIbHOCTH, UCTIONB3YS OTyUYeHHbIE HKOJIOTUYECKUE 3HAHUS;
JI3- 00BEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETCHIHMI B 00JIACTH SKOJIOTHH IS
yeJIoBeEKa U OOIIECTBA;
JI4-ymeHus mpoaHaIU3UpPOBATh TEXHOTEHHBIE MOCIEACTBUS TSI OKPY>KArOUIeH Cpeipl,
OBITOBOW U TPOHM3BOACTBEHHOU JIEATEIBHOCTH YEIOBEKA,
JI5- TOTOBHOCTH CaAMOCTOSTEILHO HOOBIBATL HOBBIE IS C€0S1 CBEAECHUS DKOJOTMYECKOM
HaANPaBIEHHOCTH, UCTIONB3Ysl ISl 3TOTO IOCTYITHBIE HCTOYHUKU WH(POPMAIIUY;
JI6-yMeHre ynpaBisiTh CBOCH MO3HABATEIBHOM NESATEIbHOCTHIO, MPOBOJAUTH CAMOOIIEHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYaIbHOTO Pa3BUTHS;
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JI7-ymeHnue BbICTpanBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIIEHUSI B KOMAH/IE 110 PEIICHUI0

00MmuMX 3a/1a4 B 00J1aCTH SKOJIOTHH;
* MeTanpeaMeTHbIX:

MIII- oBnasgeHWe yMEHUSIMM U HaBBIKAMHU Ppa3JIMYHBIX BUJOB IIO3HABATEJIbHOU
NeSITeIbHOCTH JJIs1 U3yUEHUS PA3HbIX CTOPOH OKpYXKaroIlei cpeibl;

MII2-npumMeHeHre OCHOBHBIX METOJOB IO3HaHUs (ONUcCaHUs, HaONIOAEHUS,
9KCHEPUMEHTA) JUIs U3yUYeHHs] PA3JIMYHbIX MPOSIBICHUH AHTPOIOT€HHOTO BO3JEHCTBHS, C
KOTOPBIMH BO3HHUKAET HEOOXOIMMOCThH CTAIKMBATHCS B MPO(ECCHOHATBHOM cdepe;

MII3- ymeHue ompenensaTh LEIM U 3ahayd JeSTeIbHOCTH, BBIOMpATh CpeiCcTBa HX
JOCTUKEHMSI HA TPAKTHKE;

MII4-ymeHre UCNONb30BaTh pa3iU4YHble WCTOYHMKM JUIl TIONYYEHHUS CBEICHHMH
HKOJIOTUYECKOM HANpaBJIEHHOCTU M OLIEHUBATh €€ JOCTOBEPHOCTH JUISl JOCTUIKEHUS TOCTABIEHHBIX
neeit u 3aaad;

* IpeIMeTHBIX:

IT1- chopMupoBaHHOCTh MpeACTaBICHUH 00 SKOJIOTMYECKOH KyJNbType Kak YCIOBUHU
JOCTHKEHHSI YCTOMUMBOTO (COATaHCUPOBAHHOIO) Pa3BUTHUS OOIIECTBA U IPUPOIbI, SKOJIOTHUECKUX
CBSI3AX B CUCTEME «UEJIOBEK—OO0IECTBO—IIPUPOIaN;

[12- chopMHUPOBAHHOCTH 3KOJIOTMYECKOIO MBIIUIEHHS W CHOCOOHOCTH YYMUTHIBaTh U
OLIEHUBATh HKOJIOTHUECKHUE MOCIEACTBUS B Pa3HBIX cepax AeATelbHOCTH;

[13- BnaseHue yMEHUSIMH NPUMEHSATh 3KOJOTMYECKHE 3HAHUS B JKM3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BBIOJIHEHHEM THIIUYHBIX COLMAIBHBIX POJICH;

[14- BnaneHue 3HAHUSAMM OHKOJIOTMYECKUX HMIIEPATUBOB, TIPaXJAHCKUX IMpaB U
00s13aHHOCTEH B 00JIACTH 3HEPro- M pecypcocOepekeHrs B MHTEpecax COXPAaHEHHs OKpY Karolien
Cpelibl, 3I0pOBbsl U 0€30MIaCHOCTHU KU3HU;

I15- cpopMHPOBAHHOCTh JIMYHOCTHOTO OTHOIIEHUS K HKOJOTMUYECKHUM ILIEHHOCTSM,
MOPAJIBHOM OTBETCTBEHHOCTH 3a JKOJOTMYECKHME IOCIEJACTBHS CBOUX JACUCTBUH B OKPYIKAOIIECH
cpere;

16 - copMUPOBAHHOCTH CIIOCOOHOCTH K BBIMOJTHCHHIO TPOCKTOB JKOJIOTUICCKU
OPUEHTUPOBAHHOM  COLMAIbHON JEATENbHOCTH, CBSI3aHHBIX C JKOJIOTMYECKOH 0e3011acHOCTHIO
OKpY KaroIlel cpesibl, 310pOBbEM JIIOEH 1 MOBBILIEHUEM UX 3KOJIOTUYECKON KYJIbTYpBHI.
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4. COJAEPXAHUE YUYEBHOM JUCHHUIIIIUHBI
Paznen ®uzuka

BBeneunune

®wusuka — QyHIaMeHTaNbHAS HayKa O MPUPOJIE.

EcrecTBeHHO-Hay4HBII METOJl TO3HAHWS, €r0 BO3MOKHOCTH U TpPaHHIBI MPUMEHHMOCTH.
DKCTIEpUMEHT U TEOpHUs B MpOLECCe MO3HAHUS MPUPOABl. MonenupoBanue (pU3NIEeCKUX SIBICHUN
U TporeccoB. Ponb sKCmepuMeHTa W TEOpWUM B Mpolecce Mo3HaHUs npuponbl. dusmdeckas
BenuuuHa. [lorpemHocTn m3MepeHuit ¢pu3ndeckux BenuyuH. Pu3nUecKue 3aKOHBI. [ paHuUIbI
NPUMEHUMOCTH (pru3nuecKkux 3akoHOB. [IoHsATHE O Ppu3MUecKoi KapTUHE MUpaA. 3HaYeHHE (PU3UKU
npu ocBoennu npodeccuit CI1O u cneunansroctent CI10.

Jlabopamopnuvie pabomot

OmnpezeneHue IWIOTHOCTU TBEPAOTO TeJ NMPaBUILHON (GOPMBI.

1. Mexanuka

Kunematuka. Mexannueckoe nBwkenue. Ilepememenne. Ilyts. Ckopocts. PaBHOMepHOE
IPSIMOJIMHEWHOE JBIKEHHME. YCKopeHue. PaBHOIepeMEHHOE MPSMOJIMHEWHOE JBUYKCHHE.
CBobonHOoe mazeHue. JIBrkeHHe Tena, OpOIISHHOTO IMOJ yIJOM K TOpU30HTY. PaBHOMepHOe
JBUKEHUE IO OKPYKHOCTH.

3akonbl Mexannku Hbrotona. Ilepseiii 3akoH Hprotona. Cuia. Macca. WmMmynbsc. Bropoit
3ak0oH HproToHa. OCHOBHOW 3aKOH KJIacCHYeCKOW IuHaMuKku. Tperuil 3akoH HproroHa. 3akoH
BCEMUpPHOTO TiAroTeHus. I'paButanmonnoe noie. Cuna tspkectu. Bec. CriocoObl n3aMepeHus Macchl
Tes. CHUITbl B MEXAHHUKE.

3aKoHbI COXpaHeHHMsI B MeXaHHMKe. 3aKOH COXpPAaHEHUS HMITyJibca. PEakTHBHOE IBUKECHUE.
Pabora cunel. Pabora noreHuuanbHeix cui. MomiHocTs. JHeprus. Kunernueckas

sHeprud. lloTeHuunanbHass sHeprus. 3aKOH COXpaHEHUsS MeXaHuuecko sHepruu. Ilpu-
MEHEHHE 3aKOHOB COXPAHEHUS.

Hemoncmpayuu

3aBHCUMOCTH TPAEKTOPHUHU OT BHIOOpA CHCTEMBI OTCUETA.

Bunbl MexaHM4eCKOro JIBUKECHUS.

3aBUCHUMOCTb YCKOPEHHUS Teja OT €ro MacChl U CUJIbI, IEMCTBYIOIIEH HA TEJIO.

Cnoxenue cuil.

PaBeHCTBO U MPOTHUBONOJI0KHOCTh HAIIPABJICHUS CUJI I€MCTBUS U IPOTUBOAECHCTBHS.

3aBHUCUMOCTb CUJIBI yIPYTOCTH OT AehOopMaIu.

Cunbl TpeHu4.

HesecomocTs.

PeakTuBHOE NBUKEHHE.

[lepexoa MOTEHIIMATBLHON SHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Jlabopamopnuie pabomul

OnpeneneHue yCKOpPEHUs MPU paBHOYCKOPEHHOM JIBUKECHUU.

2. OcHOBBI MOJIEKYJISIPHOI (PM3MKHM U TePMOAUHAMHMKH

OCHOBBI MOJIEKYJISIPHO-KHHeTHYecKoil Teopun. WaeanbHblii ra3. OCHOBHBIE TOJIOKECHUSA
MOJIEKYJISIpHO-KMHETUYeCKO Teopuu. Pa3smepbl M Macca MoJeKyal U aToMOB. bpoyHOBckoe
nexenue. Judoysus. Cuiibl U SHEprusi MEKMOJIEKYJSIpHOro B3aumozeictBus. CTpoeHue
ra3zoo0pa3HbIX, >KMJIKHUX M TBepAbIX Tel. CKOpPOCTHM JBMKEHHS MOJEKYyJ1 U HUX HU3MEpEHHe.
Wneanbubiii ra3. JlaBnenue rasa. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KUHETHUECKONW TEOPUHU
ra3oB. Temmeparypa u ee u3MepeHue. [ a3oBble 3aKOHBI. AOCOJIOTHBIA HYyJIb TEMIIEPaTypHI.
TepMoauHaMuyeckas LIKajga TEMIEpPaTypbl. Y paBHEHUE COCTOSHUS UACAIbHOIO rasa. MomnspHas
ra3oBasl IOCTOSIHHAS.

OcHoBbl TepMOgMHAMUKH. OCHOBHBIE IIOHATHS M ONpPENENICHUSA. BHyTpeHHSs »Heprus
cucTeMbl. BHYTpeHHss sHeprus ujeanbHoro rasza. PaGora u Temsora kak (opmbl Iepenadu
SHepruu. TenaoeMKoCTb. Y AenbHas TeIUIOEMKOCTh. Y paBHEHHE TeroBoro OanaHca. [lepBoe Havaso
TepMoArMHAMUKH. AuadaTHbIi niporiece. [IpuHnmm neicteus teroBoi Mamuubl. KIT/ TemmoBoro
asurarens. Bropoe Hawalo TepMOOMHAMHKM. TepMoaMHaMuyecKas IIKalga TeMIeparyp.
XosoaunpHble MaHbL. TernoBeie Apuratenu. OXpaHa MpUpoOIsI.
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CpoiictBa mapos. lcnapenune u koHnaeHcanus. HacbliieHHblli map u ero cpoiicTBa. AO-
COJIIOTHast M OTHOCHUTENIbHAs BJIAXXHOCTh Bo3ayxa. Touka pocel. Kunenme. 3aBUCHMOCTbH
TeMIepaTypsl KUIIEHUS OT JaBiieHus. [leperpersliii map v ero HCIoJIb30BAHUE B TEXHUKE.

CBoiicTBa KuUAKOCTed. XapaKTepUCTUKA XKUAKOTO COCTOSIHMS BeliecTBa. [loBepXHOCTHBIM
CJIOM JKUJIKOCTH. DHEprusi MOBEPXHOCTHOIO cios. SIBJI€HUs HA TpaHULE KUJIKOCTH C TBEPABIM
tenoM. KanunnspHseie sABIEHHUS.

CpoiicTBa TBepAbIX TeJ. XapakTepUCTUKAa TBEPAOrO COCTOSHUS BEIIECTBA. YIpyrue
CBOMCTBa TBepAbIX Ted. 3akoH ['yka. MexaHuueckne CBOWCTBA TBEPABIX TeJ. TermioBoe
pacuMpeHue TBEPbIX TeN U XKuAKocTer. [limaBienne u kpucramiusamus.

emoncmpayuu

JBrm>xeHne OpOyHOBCKUX YaCTHII.

Huddysus.

W3menenue naBiieHus ra3a ¢ U3MEHEHUEM TeMIIepaTyphl IPU MOCTOSSHHOM O00BbEMe.

N3oTepmuueckuii 1 n300apHBII MIPOIIECCHI.

M3MmeHeHne BHYTPEHHEH SHEPTHH TEJI IPU COBEPIICHUH pabOTHI.

Mogenu TenIoOBEIX ABUTATEIIEH.

Kunenue BoAbl py NOHUKEHHOM J1aBJICHUU.

[IcuxpomeTp u TUTpOMETP.

SIBieHUSI TOBEPXHOCTHOTO HATS)KEHUS U CMayUBaHUs.

Kpucrannsl, amopdHbIe BemecTBa, KUIKOKPUCTATITUNIECKHUE TeNa.

Jlabopamopnwvie pabomui

IIpoBepka 3akoHa boitnssi-Mapuorra.

N3mepenne aOCOMIOTHON U OTHOCHTEIHLHOHN BIIAJKHOCTH BO3IyXa.

Onpenenenne k03P GUITMEHTA TOBEPXHOCTHOTO HATSIKEHUS BOJIBI.

Onpenenennie ko3¢ duLeHTa JIMHEMHOTO paclIupeHus TBEPAbIX TeJl IPU HarpeBaHUH.

3. DJIeKTPOAMHAMMKA

JJeKkTpUYecKoe MmoJie. DJICKTPUUYECKHUE 3apsibl. 3aKOH coXpaHeHus 3apsja. 3akoH Kynona.
DnekTpudeckoe noje. HanpsokeHHOCTh 3jieKTpudeckoro moJis. [IpuHnun cynep no3uuuu moJiei.
Pabora CHII 3JIEKTPOCTATUYECKOTO OJI4. ITorenmmann. Pasnocts MMOTEHITHAIOB.
DKBUIOTCHIIMAIbHBIE TTOBEPXHOCTH. CBS3b MEXIy HANPSHKEHHOCTHIO M PA3HOCTHIO MOTEHIIMATIOB
ANEKTPUYECKOro Tost. JIudnekTpuku B ayekTpudeckoM motie. [lonmspuzamusi IHUAIEKTPUKOB.
[IpoBognuku B anexTpudeckoM mosie. Konnencaropel. CoeMHEeHUE KOHAEHCATOPOB B OaTapero.
DHeprus 3apsH>KeHHOr0 KOHJEHCATOpa. DHEPTUs SJIEKTPUUYECKOTO MOJIs.

3aKkoHbI MOCTOSIHHOTO TOKA. YCIIOBHS, HEOOXOAMMBIC ISl BOSHUKHOBEHHS W TOIICPKAHS
ANEKTpUUEeCcKOoTo Toka. Cuila TOKa M IUIOTHOCTH TOKa. 3akoH Oma mis ydactka nernu 6e3 D/[C.
3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBICHUS OT MaTepuasa, JJIUHbI U IO MONEePEeYHOro
CEUYEHUsI MPOBOJHMKA. 3aBUCHUMOCTH JJIEKTPUUYECKOTO CONPOTHUBIICHHS MPOBOJHHUKOB OT
TeMIepaTypbl. OJEKTPOJABMXKYylIIasg CHUJIa UCTOYHHMKA ToKa. 3akoH Oma [ MNOJHOM LEMH.
Coenunnennie npoBOAHUKOB. CoelMHEHHE UCTOYHUKOB 3JIEKTPUUECKON dHEPruu B OaTapero. 3aKoH
Hxoyns—IJlenna. Pabota 1 MOITHOCTB 3JIEKTPUUECKOTO TOKA. TeIIoBoe IeHCTBUE TOKA.

DJIeKTpUUYECKHd TOK B MoJaynpoBogHuKkax. CoOCTBEHHas] MPOBOJAUMOCTH MOIYIIPOBOIHUKOB.
[TonynpoBOAHUKOBBIE TPUOOPHI.

MarautHoe moJje. BekTop MHAYKIIMM MarHMTHOrO moJiA. JIeHCTBME MAarHUTHOIO IOJISL Ha
NPSIMOJINHEWHBI NPOBOJHUK C TOKOM. 3akoH Ammepa. B3aumopeiicTtBue TOKOB. MarHuTHBIN
notok. Pabora mo nepeMenieHuio MpOBOJHUKA ¢ TOKOM B MAarHUTHOM TioJie. J[elicTBUe MarHUTHOTO
nosig Ha ABwkymuicsa 3apsa. Cuna Jlopenna. OmnpezneneHne yaenbHOro 3apsna. Y CKOpUTEIn
3apsKEHHBIX YaCTHII.

DJIeKTPOMATHUTHAA HHAYKOMSA. DJIEKTPOMArHUTHas HHIAyKUUA. BuxpeBoe snekTpuyeckoe
nosie. CaMOMHAYKUHS. DHEPrUsi MAarHUTHOTO TOJIA.

Jemoncmpauuu

BzaumonelicTBue 3apsKEHHBIX TEJl.

[IpOBOJHUKY B 3JIEKTPUYECKOM IIOJIE.

JHM3IEeKTPUKHU B DJIIEKTPUUECKOM ITOJIE.

KonpeHncartopsr.

TermioBoe AEWCTBUE IEKTPUIECKOTO TOKA.

CoOcTBeHHAs U IPUMECHAs IPOBOJUMOCTh MOTYTPOBOJHHUKOB.
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[TomynpoBOIHUKOBBIN THO/I.

Tpanzucrop.

OmnbIT Opcrena.

B3aumoneiicTBre NPOBOJHUKOB C TOKAMM.

OTKJIOHEHHUE 3JIEKTPOHHOIO ITy4YKa MarHUTHBIM IOJIEM.

ONEeKTPOBUTATEND.

DNeKTpOU3MepHUTEIbHbIE TPUOOPHI.

DONeKTpOMarHuTHas UHIAYKLHS.

OmnbiTel Papajes.

3aBucumocth J/IC caMOMHAYKIMH OT CKOPOCTHM MU3MEHEHHUs CHJIBI TOKA U WHIYKTHBHOCTH
IIPOBOJIHUKA.

Pa6ora snekrporeneparopa.

Tpancdopmarop.

Jlabopamopnusie padomui

HN3ydyenue nenen NoCTOSSHHOTO TOKA.

Omnpenenenue yIejIbHOrO CONPOTUBIIEHUS] TPOBOJHUKA.

Omnpenenenne 3/1C 1 BHYTPEHHEr0 CONPOTUBIICHUS HCTOYHUKA HANIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH MOITHOCTH, OTPEOIIAEMOI JIaMITO#, OT HANpsKEHUS Ha ee

3a)KHMaXx.

4. Ko1e0anua u BOJHBI

Mexanudeckue Kkojgedanus. KonebarenmpHoe aBrkeHne. [‘apMOHWYECKHEe KoyeOaHUS.
CBoOoniHBIe MexaHWYeckue koyieOanus. JIMHeWHbIe MEXaHWYECKHE KOJIeOaTeIbHBIE CHCTEMEI.
[IpeBpalienue sHEPTUn MpH KojedaTeabHOM ABMKEeHNH. CBOOOAHBIE 3aTyXal0IINe MEXaHUYECKHE
KoseOaHus. BriHy X /I€eHHbIE MEXaHHUECKHe KOIeOaHusl.

Ynpyrue BoJiHbI. [lonepeunbie ¥ MpPOAOIbHBIE BOJHBI. XapaKTEPUCTUKU BOJIHBL. YPABHEHHUE
wiocko Oerymieit BonHbl. MHTepdepennus BonH. [lonstne o mudpaknuu BOJIH. 3BYKOBBIE
BOJIHBI. YJIBTPA3BYK U €ro NpUMEHEHUE.

DJIeKTPpOMArHUTHbIe KoJiebaHusa. CB0OOOMHBIE JJIeKTpOMarHuTHbIe KoneOanusa. Ilpe-
BpallleHHE YHEPrUuu B KOJIeOaTEeIbHOM KOHTYpE. 3aTyXalollue 3JIeKTPOMarHuTHbIE KOJeOaHus.
['eHepaTop He3aTyXawmUIUX SJEKTPOMArHUTHBIX KojeOaHuil. BBIHYXIEHHBIE 3IEKTpUUYECKHE
koneOanus. Ilepemennslii TOK. ['eHepaTop mepeMeHHOro Toka. PaboTta W MOIIHOCTH
nepeMeHHoro Toka. I'eHepatopsl Toka. Tpanchopmatopel. TOKM BBICOKOW YacTOTHI.
[Tonyuenue, nepegaya U pacnpesiesieHue 3JIEeKTPOIHEPTIUH.

DJIEKTPOMATHUTHBIE BOJHBI. DIJIEKTPOMATHHUTHOE TIOJIE KaK OCOOBIH BHUJ MAaTEpUH.
DnekTpoMarHuTHBIE BOJIHBL. Bubpatop ['epua. OTKpbITHIN KoneOaTenbHbIi KOHTYp. M300perenue
pamuo A. C. IlonossiM. [TonsiTie o panguocszu. [IpumeHnenne 351eKTpOMarHuTHBIX BOJIH.

emoncmpayuu

CBoOoIHBIC U BBIHYKJICHHBIC MEXaHUUYECKHE KOTeOaHUs.

Pe3onanc.

OO6pasoBaHue U pacpoOCTPaHEHUE YIIPYTUX BOJIH.

YacroTa KonebaHU U BBICOTA TOHA 3BYKA.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHNUS.

OcmmutorpaMma MepeMeHHOT0 TOKa.

W3itydeHre u mpueM 2JICKTPOMArHUTHBIX BOJIH.

Panmyocssa3e.

Jlabopamopnsie pabomut

OmnpeneneHre YCKOPEHUsI CBOOOHOTO MaJASHUS C MOMOIBIO MAaTEeMAaTHYECKOTO
MasiTHUKa.M3ydeHne 3JIeKTpPOMarHuTHRIX KOJIeO0aHUi ¢ MOMOIIbI0 ocimiuiorpada.

5. OnTuka

IIpupoaa ceera. CKOpPOCTh pacHpOCTPAHEHHUsI CBETA. 3aKOHBI OTPAKECHUS M IPEIOMJIICHUS
cBeta. [lomHoe oTpakenue. JInnsel. ['1a3 kak ontudeckas cucrema. Onrudeckue mpuOopHI.

BoaHoBbie cBoiicTBa cBera. HMHTepdepennus cera. KorepeHTHOCTh CBETOBBIX JIydeH.
WuTepdpepeHnnss B TOHKUX IUIeHKaX. Mcnonb3oBaHue MHTEp(EPEHIMHM B HAayKe M TEXHUKE.
Hudpakuus ceera. Audpaxmus Ha menu B mapajuleNbHbIX JTydax. JudpakumoHHas pemieTka.
[Tonsitue o ronorpadum. [omspusamus momnepednsix BodH. [lomspusamus cera. [lucnepcus
cBeta. Bunpl cnektpoB. Crektpsl ucmyckanus. CHEeKTpbl HOTJIOMIEHHS. YIbTpadHoIeToBOE WU
uHpakpacHoe uznyueHus. PentrenoBckue nyun. VX mpupoja u cBoicTBa.

emoncmpayuu
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3aKOHBI OTpaXeHUs U MPEIOMIICHUS CBETA.

ITonHOE BHYTpEHHEE OTpakKEHUE.

OnTuyeckue NpudopsI.

WnuTepdepenmus crera.

Hudpaxuus ceera.

[TonmyuyeHue crekTpa ¢ IOMOIIBIO IPU3MBI.

[TosrydeHue crnekTpa ¢ MoMOIIbI0 TU(PAKIUOHHON PEIIETKH.
CriekTpockorr.

Jlabopamopnsie pabomut

OmnpeneneHue nokasaress NpeJoMIICHUS CTEKIa.
OmnpeneneHue JJIMHBI CBETOBOM BOJIHBI C TOMOIIBIO AU(PPAKIIMOHHON PEILIETKH.
HalOnronenue cuekTpoB ¢ MOMOIIBIO CHEKTPOCKOIIA.

6. Dj1eMeHThI KBAHTOBOM QU3HKH

KBanToBas ontuka. KBantoBas runoresa [Inanka. @otonsl. Buemnwuii dhotornexkTpudeckuit
apdext. Bayrpennuii potodaddexrt. Tumsl GoTo3I€MEHTOB.

®usuka aroma. Pa3BuTHe B3INIAJ0B HA CTPOEHUE BEUIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
cnieKkTpax Bojopona. SnepHas Mmoaens atoma. OnbiTel D.Pesepdopaa. Moaens atoma Bogopo/ia 1mo
H.bopy. KBanTOBBIE T€HEPATOPBI.

®du3uka aTtoMHOro sapa. EcrecTBeHHast paJuoakTUBHOCTh. 3aKOH PaJMOAKTHBHOIO pacmaja.
CriocoObl HaOMIOCHUST M PETHCTPalny 3apsHKeHHbIX dacTuil. Dddext BaBuiaoBa — YepeHkosa.
Crpoenue atomHoro sapa. Jlepexr macchl, SHEpPrus CBA3M M YCTOMUMBOCTH AaTOMHBIX SZEP.
Snepusie peakuuu. McKyccTBeHHas paMOAaKTUBHOCTG. Jlenenue Tsbkenslx saep. LlenHas sanepHas
peakuusa. YmpasiseMas uenHas peakuus. fAnepHsiii peaktop. IlomydeHue paguoakTHBHBIX
U30TOIIOB U WX IPUMEHEHHE. bHOJIOrHYeckoe JIeWCTBUE pPAAMOAKTUBHBIX H3IYy4YCHUH.
DJIeMEHTapHbIEC YaCTULIBI.

Hemoncmpayuu

doTtoddexT.

JIunelyaTeie CIIEKTPHI Pa3JIMYHBIX BELIECTB.

IIpumepHbIe TemMbl pedepaToB (IOKJIAAO0B),
HHIUBHIYAJbHBIX IPOEKTOB

Anexcannp ['puropbreBuy CToJIeTOB — pyCCKUH (PU3HK.

Anexcannp CrenanoBud [1omoB — pycckuii yueHbli, ©300peTaTeb pajauo.
AJbTEpHATHBHAS YHEPTETHKA.

Annpe Mapu AmMnep — OCHOBOIOJIOKHUK 3JIEKTPOJUHAMUKH.
ACUHXPOHHBIN JIBUTATEIb.

AtomHas ¢pusuka. M3oronsl. [IpuMeHeHrne pagnoakTHBHBIX U30TOTIOB.
bopuc Cemenosuu SAko6u — usuk u n300perarens.

Benunyaiimme oTKpbITUS (PUBKUKH.

Buapl 27eKTpUYecKuX pa3psagoB. DIEKTPHUIECKUE pa3psabl HA CIIy)Oe YelloBeKa.
['onorpadus u ee npuMeHEHHE

Judpakius B Hamen >KU3HH.

Kunkue KpucTayisl.

Urops BacunbeBuu KypuatoB — (usuk, opranuzatop aTOMHOI HaAyKU U TEXHUKH.
Hcaak HetoTOH — co3maTens KIacCUIeCKON (hU3HUKH.

Hcnonp30oBanue 3JIEKTPOIHEPTUH B TPAHCIIOPTE.

Knaccudukanus u xapakTepuCTHKA SJIEMEHTAPHBIX YACTHII.
KoHCcTpyKIMOHHAsI IPOYHOCTH MaTEpHUaia U €€ CBSI3b CO CTPYKTYPOM.
KoHcTpykuus u BUIbI 1a3epoB.

JlazepHbIe TEXHOJOTHH U UX UCIIOJIb30BAHUE.

Jleonapno na Bunun — y4eHslid U u300peTarenb.

Maiikn @apaneii — co3aarenb y4eHHs 00 dJIEKTPOMAarHUTHOM TIOJIE.

Makc I1naHk.

Metoa MEeUeHbIX aTOMOB.

MeTo/1p1 HAOIOIEHUS ¥ PETHCTPAIK PAAHOAKTUBHBIX U3TyUYEeHUN U YACTHII.
Muxaun BacunbseBrnd JIOMOHOCOB — YUY€HBII HIMKIONEIUCT.

Mopnenu atoma. OnbiT Pesepdopaa.

MonekynsapHO-KMHETHYECKasi TEOPUS UICAJIbHBIX Ta30B.

MoutHusT — ra30BbIN pa3ps B IPUPOIHBIX YCIOBHSX.
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HaHnoTtexHonorus — MeXIUCIUILUIMHAPHAS 00J1aCTh GyHIaMEHTAIbHOM U MPUKIal ™
HOM HAYKHU U TEXHUKHU.

Hukona Tecna: ;xu3Hb U HEOOBIYaTHBIE OTKPBITHS.

Hunbc bBop — oaun U3 co3nateneii coBpeMeHHON (DHU3HKH.
OO6®bscHeHne GOTOCUHTE3a C TOUKU 3PEHUS (PUUKH.

OnTuueckue BJIECHUS B IPUPOJE.

ITepeMeHHBIH 2IEKTPUUECKUN TOK U €r0 IPUMEHEHHUE.

ITnasma — yeTBepTOE COCTOSIHUE BELLIECTBA.

IIpuMeHeHne AOEpHBIX PEAKTOPOB.

ITpupona peppomarnerusma.

[TpoOnembl 3K0I0TUH, CBSI3aHHBIE € MCIIOJIb30BAaHUEM TEIJIOBBIX MAlllUH.
ITpon3BoACTBO, Epeaya U UCIOJIb30BaHUE DIIEKTPOIHEPTUH.
PeakTuBHBIE IBUTATENN U OCHOBBI paOOThI TEIJIIOBOM MAIINHBI.
Pentrenosckue nyuun. Mcropus otkpsitus. [Ipumenenue
CoBpemeHHas CIIyTHUKOBAsI CBA3b.

CoBpemenHas pu3uveckas KapTUHa MUpa.

VapTpa3Byk (I0Jy4eHHE, CBOMCTBA, IPUMEHEHHUE).

VY1pasisieMblil TEPMOALECPHBIM CUHTES.

YckopuTenu 3apspKEHHBIX YacTHULL.

®dusuka U My3bIKa.

duznyeckue cBoicTBa aTMochepsl.

DOTOIIEMEHTHI.

dotorddexr. [Ipumenenne sapnenus porodddexra.

Xanc Kpuctran 9pcTes; — OCHOBOIOJIOKHHUK 3JIEKTPOMArHETU3MA.
[lIxana 37eKTPOMarHUTHBIX BOJIH.

DKoJjornyeckre npoOaeMbl U BO3MOXKHBIC ITYyTH UX PEIICHUS.
DneKkTpoHHAas IPOBOAUMOCTbh METAIIIIOB. CBEPXIPOBOAUMOCTb.

Paznen XUMMUSA

Bsenenue

Hayunble MeTO/1bI O3HAHUS BELIECTB U XUMHUECKUX sIBIIEHUH. Poib 3KcriepuMeHTa U TeOpUH B
XUMHHM. MojenupoBaHue XHMHUYECKHMX IMPOLECCOB. 3HAUEHWE XUMUU IPU  OCBOEHUU
cneunansHoctet CITO ectecTBeHHO-HAYyYHOTO MpoduiIst MpohecCHOHATBHOI0 00pa30BaHUsL.

1  Oprannueckas XuMus
1.1. OcHosHble noHAMUSA OpP2AHUYECKOU XUMUU U Meopus CMpPOEHUs  OP2AHUYECKUX
coeouHeHutl

IIpeamer opranuyeckoii xumuu. [IpupojHBIe, HCKYCCTBEHHbIE U  CHHTETHYECKUE
opranuyeckue BeniecTBa. CpaBHEHHE OPraHUYECKUX BEIECTB C HEOPTaHUYECKUMH.

BanentHocTh. XMMHYECKOE CTpPOEHHME KaK IOPAJOK COEIMHEHHS aTOMOB B MOJIEKYJbI I10
BaJICHTHOCTH.

Teopusi cTtpoenusi oprannyeckux coeguHenuii A.M. bytiepoBa. OCHOBHBIE TOJIOKEHUS
TEOPUU XUMUYECKOTO cTpoeHus1. M3zomepus u nuzomepbl. XuMudeckue GopMyIibl U MOAETH MOJIEKYT
B OPraHUYECKON XHUMUHU.

Knaccupukauusi opranmyeckux BemlectB. Kiraccupukamuss BemeCTB IO  CTPOCHHUIO
YIJIEPOJHOrO CKeJleTa M HaIW4MI0 (DyHKIMOHANBHBIX rpynn. ['omonorn um romonorus. Hawana
Homenksatypsl [lUPAC.

Knaccudukxanus peakuuii B opranmdeckoi xumun. Peakuuu npucoeanHeHus

(ruapupoBaHus, TAIOT€HUPOBAHUS, THAPOraIOTEHUPOBaHUs, ruaparanun). Peakuun

OTIIETUICHUS (eTUApUpPOBaHUs, AETHIPOraJoreHUpOBaHus, JeruapaTanun). Peakiuu
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3ameleHus. Peakuuu uzomepusanuu.

Hemoncmpayuu

Mopenu MoeKyJ1 TOMOJIOTOB U U30MEPOB OPTaHUYECKUX COETUHEHU.

KauectBenHoe 0OHapyx)eHue yriaepoja, BOJAOPO/Ia U XJIOpa B MOJIEKyJIaX OPTaHMYeCKUX
COEIMHEHUN.

Jlabopamopnutit onvim
N3roroiienne Moaenein MONIEKyJ OpraHM4eCKUX BEILIECTB.
Pemenue 3anau Ha HaxoxaeHue Gopmyi. CocraBienue Gopmyi.
IIpogpunvuvie u npogheccuonanvro 3nauumvle snemenmul cooepiycanus. llonstue o cydctpare
U peareHTe. Peakiny OKUCIIEHNs M BOCCTAHOBJICHUSI OpraHMYECKUX BemlecTs. CpaBHEHUE
KJIaccu(pUKauy COeTMHEHNH U KJIacCH(PHUKAINY PeaKuii B HEOPraHUIECKON 1 OPraHuIeCcKOi
XUMHH.

1.2. YVeneeo0opoowi u ux npupoonwvle ucmounuxu

AJIKaHBI. AJIKaHBI: TOMOJIOTHUECKUH Psijl, M30MEPUs M HOMEHKJIATypa ajJKaHOB. XHUMHYECKHE
CBOMCTBa allkaHOB (ME€TaHa, 9TaHA): TOpEHHEe, 3aMEIICHHE, pa3joKeHHe, JCTHIPUPOBAHMUE.
[TpuMeHeHHE allkaHOB Ha OCHOBE CBOWCTB.

AJIKeHbl. OTHWIIEH, €ro TMody4YeHue (ACTUAPUPOBAHHMEM dTaHa, JeTNOoJIMMepHu3aluen
MOJIMATUJIEHA). ['OMOJIOTHYeCKuil psifi, ©30MEpPHs, HOMEHKJIATypa aJKeHOB. XUMHUYECKHE CBONCTBA
STWJIEHA: TOpEHHMEe, KayeCTBEHHbIE peakuuu (oOeciBeyrBaHHEe OPOMHOW BOJBI U PacTBOpa
nepMaHTaHaTa Kajaus), Tuaparanus, noaumepusanus. [[puMeHenne 3TuaeHa Ha OCHOBE CBOMCTB.

Juenbl m kaydyyku. [loHsTHe O AMEeHaX KAk YIVIEBOJOPOJAX C ABYMS JBOWHBIMU CBA3SIMHU.
ConpsikeHHble UeHbl. XUMHUYECKHe CBoicTBa OyTaameHa-1,3 u u3ompeHa: obecLBeUMBAaHUE
OpoMHOI BO/IBI M MTOJIMMEpHU3alus B Kayuyku. HaTypasibHbIil U cuHTeTHUECKHEe KayuyKu. Pe3una.

AJIKUHBL. ArneTnieH. XUMHUYECKHE CBOWCTBA alleTHIIEHA: rOpeHue, 00ecIBeYMBaHUE OpPOMHOM
BOJbl, IMPUCOEIUHEHHIN XJIOpOBOAOpOAa U ruaparauus. lIpuMeHeHHe alleTHIeHa Ha OCHOBE
CBOMCTB. MeXKI1accoBasi U30MEPHUs C aJIKaIUCHAMH.

Apenbl. benzon. Xwumuyeckue cBoiicTBa O€H3071a: TOpPEHHME, pPEAKIUH  3aMelleHUus
(raoreHrpoBaHue, HUTpoBaHue). [IpuMeneHre 6eH301a Ha OCHOBE CBOWCTB.

IIpuponHble HCTOYHMKH YIJIeBOA0POAOB. [IpupoaHblii ra3: cocTaB, IPUMEHEHHE B KAUECTBE

TOILINBA.

Hedts. CoctaB u nepepabotka Hedru. [leperonka Hedgru. HedrenpomayKkTsl.

Hemoncmpayuu

['openue MeTaHa, STUIIEHA, alleTUIICHA.

OTHoOlIeHHEe MeTaHa, STHJIEHa, alleTWJIeHa M OeH30/1a K pacTBOpaM IE€pMaHraHaTa Kajlus U
OpoMHOM BoOjI€.

[TonyyeHue sTHiIeHa peakLuell AeruapaTalii 3TaHoja, alleTWIeHa — THIPOJIM30M KapOuia
KaJIbLUsl.

PasnoxeHne Kaydyka TNpM  HarpeBaHWM, HCHBITAHUE MPOAYKTOB  pa3jIOKEHUS  Ha
HENPEeeIbHOCTb.

Komnexuus oOpas3noB HedpTu u HedrenpoaykToB. Komnekuusa «KamMeHHBIH yroiab ¥ MpoayKLUs
KOKCOXMMHUYECKOTO MPOU3BOICTBAY.

Jlabopamopnuvie onvimul
O3HakoMIJIeHHE ¢ KOJJIEKIIMeH 00pa3IioB HePTH U MPOAYKTOB €€ MepepadOTKH.
O3HakoOMJIEHHE ¢ KOJIJIEKLMEN KayuyKOB U 00pa3liaMy U3/I€IUH U3 pE3UHBI.
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Ilpochunvnvie u npogheccuonanvro 3nauumole 31eMeHmMbl COOEPHCAHUAL.

[TpaBuno B.B. MapkoBHukoBa. Knaccudukarus u Ha3HaueHue kayuykoB. Kinaccuduxamnus u

Ha3HA4YCHHE pe3uH. BylkaHu3anus kaydyka.

[Tomydenue ameTusieHa MUPOIU30M MeTaHa M KapOUIHBIM criocoOoM. Peakius momumepusanuu
BUHIIIXJIOpUAA. [[oNMMBUHUIXIIOpUA U eTo TpuMeHeHne. TpuMepu3anus aleTuieHa B OSH30II.

[Tonsitue 06 »kcTpakiuu. BoccTtaHoBneHHMe HUTPOOEH305a B aHWIMH. |'OMOJOTHYECKHH psif
apeHoB. Tonyon. Hurposanue Tonyona. Tporui.

OcHOBHbIE HaMpaBJICHHsI MPOMBIIIIEHHON MepepadOTKH MPUPOTHOTO Ta3a.

[TorryTHBIH HETSIHOI ra3, ero nepepadoTKa.

[Tporieccyl MPOMBINUIEHHON mepepaboTku HedTH: KpekuHT, pudopmuHr. OKTaHOBOE YHUCIO
OEH3MHOB U LIETAHOBOE YHCJIO JU3EIbHOIO TOILJIMBA.

Kokcoxumuueckoe mpou3BOICTBO U €T0 MPOIYKITHSL.

1.3. Kucnopoocooepacawue opeanuyeckue coeourenus

Cnuprsl. [lonyuyenue sTaHona Opo’KEHHEM TJIIOKO3bl M THApaTanuei stuneHa. ['mapokcuiibHas
rpymna kKak ¢yHKuuoHadbHas. [loHSATHE O TpeAeTbHBIX OJHOATOMHBIX CIUpPTaX. XHUMHYECKHE
CBOICTBA 3TaHOJIA: B3aMMOJAEUCTBHE C HATpUeM, OOpa3oBaHHME IMPOCTBIX U CIOXKHBIX 3(UPOB,
OKHCIICHHE B anbaerui. IIpumeHenne 3TaHo1a HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEICTBHS
JUIsl OpraHU3Ma YeJI0BEKa U PENyIIPEKICHUE.

FJ'II/II_[epI/IH KakKk IpeACTABUTCIIb MHOI'OATOMHBIX  CIIMPTOB. KauecTtBennas pcaknuAa Ha
MHOI'0OATOMHBIC CITUPTHI. HpI/IMeHeHI/Ie rMaepuHa.

®enon. Ouznyeckre 1 XUMUUECKUE CBOWCTBA ()eHoMa. B3auMHOE BiIHMsSHHE aTOMOB B MOJIEKYJIE
(deHona: B3aMMOJEHCTBHE C TMIPOKCUIOM HATpHs U a30THOM kucinotoi. Ilpumenenue ¢eHona Ha
OCHOBE CBOMCTB.

Aabaeruabl.  [lonstre 00 anpaerumax. AJbAerHgHas Tpymna Kak (QyHKIHOHAIBHAS.
dopmanpaerus U €ro CBOMCTBA: OKHCIEHHE B COOTBETCTBYIOILYIO KHCIJIOTY, BOCCTAHOBJICHHUE B
COOTBETCTBYIOIIMK crnupT. [lomydeHne albAETHIOB OKHUCIEHUEM COOTBETCTBYIOIIUX CIIHUPTOB.
[Tpumenenue hopMabaeriuia Ha OCHOBE €r0 CBOWCTB.

KapGonoBbie kuciaorbl. [loHarne o kapOOHOBBIX kucnorax. KapOokcuiabHas Tpymma Kak
¢yHKIMOHANBbHASA. [ OMOJIOTHYECKUH pPsA TPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TomydyeHne KapOOHOBBIX KHCIOT OKHCIEHHEM albJETHI0B. XUMHYECKHE CBOWCTBA YKCYCHOM
KHCJIOTHI: O0IIFe CBOWCTBA C MUHEPAIbHBIMH KHUCIOTAMHU M peakuus srepudukanun. [Ipumenenne
YKCYCHOM KHMCIIOThI HA OCHOBE CBOMCTB. BhICIINE )XKMpPHBIE KUCIOTHI HA PUMEpE NMaJIbMUTUHOBOM U
CTE€apUHOBOM.

Cao:xxubie 3¢upbl u kupbl. [lonyyenne cnoxubix 3¢upoB peakuueii srepudukarun. CoxHbIC
3¢upsl B Ipupo/e, ux 3HaueHue. [IpuMeneHne cioxXHbIX 3UpPOB Ha OCHOBE CBOWCTB.

Kupsr xak cinoxubie 23¢upsl. Knaccudpukarus xupoB. XUMUYECKHE CBOMCTBA KUPOB: THIPOIIN3
Y THAPUPOBAHME KUAKUX KUPOB. [[puMeHeHune )kMpoB Ha OCHOBE CBOMCTB. MbuIa.

YraeBoabl. YTeBoabl, UX KiIacCUpUKALMs: MOHOCAXapu bl (TIOK03a, PpyKTO3a), AUCAXaPUIbI
(caxapo3sa) u moaucaxapuibl (Kpaxmai U IeJUTI0II03a).

['moko03a — BEMIECTBO C JBOMCTBEHHOH (DYHKIIMEH — allbJeTUIOCTTUPT. XUMHUYECKHE CBOMCTBA
TIFOKO3BI: OKUCJICHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIIUPTOBOE OpOKEHUE.
IIpuMeHeHne IIF0KO36l HA OCHOBE CBOWCTB.
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3HavueHHE YIJIEBOJOB B JKMBOW TIPUPOJE M JKU3HU deloBeka. [loHsaTHe o peakuusax
MOJIMKOHICHCAIIMU U TUAPOIN3a Ha IPUMEPE B3aUMOIMPEBPAIICHUN: TIII0OKO03a <> MMOIHCcaxapu/l.

Hemoncmpayuu

OxkucrieHue cnupTa B ajabIeTu/I.

KadecTtBenHbie peakiy Ha MHOTOATOMHBIE CITUPTHI.

PactBopuMocCTh peHOMa B BOJIE TPU OOBIYHOM TEMIIEpaType U HarpeBaHHH.

KauecTBeHHbBIC peakiuu Ha (HEHOIL.

Peakuus cepeOpsiHOTO 3epKalia albJeTUI0B U TITFOKO3BI.

OKWHCIIeHNE albJIETUI0B U TJIFOKO3bI B KUCIIOTY € MOMOIIIbIO Tuapokcuaa meau (11).
KauectBennast peakuus Ha Kpaxmai. Kosnekuus shpupHbIX Maces.

Jlabopamopnuie onvimol

PactBopenue rnunepuHa B BojAe W B3auMoaelcTBue ¢ ruapokcugoMm Mmenu  (II).
CBoiicTBa YyKCYCHOM KHCIIOTHI, OOIIHME CO CBOWCTBAMH MUHEPAIbHBIX KUCIIOT.
B3aumopeiicTBue riroko3bl U caxapo3sl ¢ rujgpokcuiom meau (11).

KauecTBeHHas peakuus Ha Kpaxmail.

Ilpoghunvuvie u npogheccuonanvno 3HavuMbvle I1eMEHNBL COOEPIHCAHUAA.

MeTuoBBbIi CIIUPT U €ro UCMOIb30BAaHUE B KAUECTBE XMMHUYECKOTO ChIpbsi. TOKCHYHOCTh
METaHoJIa U MTPaBUjIa TEXHUKH O€30MaCHOCTH MPU paboTe ¢ HUM. DTUIICHTIIUKOIb U €r0
npuMeHeHrne. TOKCHYHOCTh STUIICHTITUKOIIS ¥ MTPaBHiIa TEXHUKH OE€30MTaCHOCTH MPpH padoTe C HUM.

[Tonyuyenue peHona u3 NPOLyKTOB KOKCOXMMHUYECKOTO IPOM3BOJICTBA U U3 OEH301a.
[Tomukonaencanus Gopmanpaeruaa ¢ GeHoIoM B GeHOI0(POpMATLISTHIHYIO CMOITY.
Aneranbaeru. [lonstue o keToHax Ha npumepe aneToHa. [IpuMeHeHne aleToHa B TEXHUKE U
IIPOMBIIIIEHHOCTH.

MHoroo6pa3ue KapOOHOBBIX KHCJIOT (ILABENEBOM KHUCIOTHI KakK JIBYXOCHOBHOM, aKpHJIOBOMH
KHCJIOTHI KaK HeTpeebHON, OEH30MHON KUCIOTHI KaK apOMAaTHUECKOM).

[TnenkooOpa3syromue macia. 3aMeHa )KUPOB B TEXHUKE HEIMUIIEBHIM ChlpbeM. CHHTETHYECKue
MOIOIIHNE CPENICTBA.

MonouHokucinoe OpokeHue TIiaoKo3bl. Kuciomonounsle mpoaykTel. CHIOCOBaHHE KOPMOB.
Hurposanue nemnronossl. [Tupokcunus.

1.4. Azomcoodepacawue opeanuueckue coeounenus. Illonumepol

Amunbl. [lonstre 00 amuHax. AnmpaTHYecKue aMHUHBI, X KIACCU(PUKAIMSI ¥ HOMEHKIATYpa.
AHWINH Kak opraHuyeckoe ocHoBaHMe. IlomydeHue aHunmHa U3 HUTpoOeH3ona. IlpumeHenue
AQHWJIMHA HAa OCHOBE CBOWCTB. AMHHOKHCJIOTBL. AMHHOKUCIOTHI Kak amdoTepHbIe
OM(yHKIIMOHAIbHBIE ~ OpraHWYECKHE COEIUHEHMs. XUMHMYECKHEe CBOMCTBA aMUHOKMCIOT:
B3aMMOJIEMCTBHE C IIeJoYaMH, KHCIOTaMH M APYyr C JApPyrom (peakuus MOJUKOHAEHCALUN).
[TenTunHas cBA3b U nosunenTuabl. [[puMeHeHne aMMHOKHCIOT HAa OCHOBE CBONCTB.

Beaxku. [lepBuunas, BTOpHUHasi, TPETUYHAS CTPYKTYphI OETKOB. XUMUYECKHE CBOMCTBA OEIKOB:
TOpEHue, IeHaTypaIysl, THIPOJIN3, IBETHbIE peakiuu. bruoiornyeckue QyHKIMHA OSITKOB.

IMoamnmepsl. benku u monrcaxapuasl Kak OMOMOTUMEPHI.

Ilmacrmacesl. [lomydyeHue nDOJIMMEPOB peakUyed MOIUMEpPU3alMA W MOJUKOHACHCALIUH.
TepMoruiacTU4HbBIE 1 TEPMOPEAKTUBHBIE M1acTMacchl. [IpeacraBurenu niacTmace.

BOJ’IOKHa, HX K.TlaCCI/I(l)I/IKa].[I/Iﬂ. HonyquI/Ie BOJIOKOH. OT,Z[GJIBHBIG NpeaACTaBUTCIIN XUMHUYCCKUX
BOJIOKOH.

Hemoncmpayuu
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BzaumojeiicTBre aMMuaka M aHUJIMHA C COJISTHOM KHUCI0TOM. Peakiius

aHWINHA ¢ OPOMHOI BOJIOM.

Jloka3aTenbCcTBO HAMU4MS (PYHKIIMOHAIBHBIX TPYI B pACTBOPAaX aMUHOKHUCIIOT.
PacTBOpeHue u ocaxaeHne 6enKoB.

[[BeTHBIE peakuu OEIKOB.

I'openune nTuybero nepa v WEpPCTAHON HUTH.

Jlabopamopnuvie onvimul

PacTtBOpeHue 0enkoB B BoJE.

Oo6napysxeHue 0eIKOB B MOJIOKE U MSICHOM OYyJIbOHE.

Jenatypauus pacTtBopa Oeilka KypHUHOro silia CHUPTOM, pPACTBOpaAaMHM COJIEH TSDKENbIX
METAJUIOB | MIPHU HArPEBaHUHU.

Ilpakmuueckue 3anamusn

Pemrenue skcriepuMeHTaIBHBIX 33724 HA HICHTU(UKAIINIO OPTaHMYECKUX COCMHEHUH.

PacrniozHaBaHue miacTMacc U BOJIOKOH.

IIpogpunvuvie u npogheccuonanvro 3Hauumble nemMeHmMobl CO0EPHCAHUA. AMUHOKATIPOHOBAS

kucinoTa. KanmpoH kak npeictaBuTesb MOJMaMHUIHBIX BOJIOKOH. Vcronb30BaHue ruipoamn3a

0eJKOB B MPpOMBINIIEHHOCTH. [lonuBrHMIXIOpUA, oauTeTpadTopaTUiIeH (TedIoHn).

denonodopmanbaeruaabie miacrMaccesl. Llemrynonn. [IpoMelnuieHHOE TPOU3BOJCTBO

XUMHUYECKHX BOJIOKOH.

OO0masi 1 HeOpraHm4yeckass XuMusi
2.1. OcHoenbie nonamus u 3aK0HbL XUMUU

OcHoBHble mnOHATHS XxuMHMH. BemecrBo. Atom. Monekyna. XUMHUYECKUN 3JIEMEHT.
Annotponus. IIpoctbie u cnokHbIe BelecTBa. KauecTBEHHBIN U KOJTMYECTBEHHBIN COCTAB BEIIECTB.
XuMudeckue 3Haku U Gopmyibsl. OTHOCUTENbHBIE aTOMHAs U MOJIEKYJIsipHas macchl. KonmudectBo
BEIIIECTRA.

OcHoBHbIe 3aKkOHBI XuMHH. CrexuoMmerpus. 3aKOH COXPAHEHHUS MacChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH ABOIaJIpo U CIEICTBUS U3 HETO.

PacueTHple 3amauM Ha HAXOXKIACHHWE OTHOCHTEIBHON MOJIEKYJISIPHON MAaccChl, ONpeeieHne
MacCOBOM J0JIM XMMUYECKHX 3JIEMEHTOB B CII0)KHOM BEIIECTBE.

Hemoncmpayuu

Mogenu aToMOB XUMHUYECKUX 3JIEMEHTOB.

Mopenu MOJIEKYJI IPOCTHIX M CIIOKHBIX BellecTB (mapoctepkueBbie u Ctroapra— bpurieda).

Kounnekmus npocThIX U CI0XKHBIX BenlecTB. HekoTopsle BemecTBa konudectBoM 1 Mosib. Moaenb

MOJIIPHOTO 00beMa I'a30B.

Annotponus gocopa, KUCIOPOAA, OJIOBA.

IIpogpunvuvie u npogheccuonanvro 3Hauumble I1eMeHMbl COOEPHCAHUA. ATITIOTPOIIHBIE

Moaudukanmu yriaeposa (anmas, rpadur), Kuciopoza (KHCIOpo, 030H), 0JoBa (cepoe u 0enoe

0710B0). [ToHsATHE 0 XUMHUYECKON TEXHOJIOTHH, ONOTEXHOJIOTUN ¥ HAHOTEXHOJIOTHH.

2.2. Ilepuoouueckuti 3axon u Ilepuoouueckas cucmema xumudeckux snemenmos /. 1.
Menoeneesa u cmpoenue amoma

Iepuoguuecknii 3axon JI.U. MenpaeneeBa. Otkpoitue [[.11. Menaeneesim Ileproanyeckoro
3akoHa. [lepuomnyeckuii 3akoH B (popmynupoBke .M. Menpaeneesa. [lepuoguueckas Tadmnuia
XMMHUYECKHX 3JIEMEHTOB — TIpaduueckoe OToOpakeHue mepuoauyeckoro 3akoHa. CTpykTypa
NePUOTUYECKON TaOIHUIIBI: TIEPHOABI (Masble U OOJBIINE), TPYIIIHI (TJIaBHAS U TOOOYHAS).

Cmpoenue amoma u Ilepuoouueckuii 3akon /[.U. Menoeneega. AToM — ClI0’)KHasl 4acTHUIIA.
Anpo (IpOTOHBI W HEUTPOHBI) M BJEKTpOHHAas oOosiouka. M3otombl. CTpoeHHE 3JEeKTPOHHBIX
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000JI04eK aTOMOB JIEMEHTOB MallbIX MeproAoB. OCOOCHHOCTH CTPOCHHUS IJIEKTPOHHBIX 000JI0UEK
aTOMOB 3JIEMEHTOB OOJIBIINX MEPHUOIOB (TIEPEXOTHBIX 1eMeHTOB). [loHsTHE 00 OpOUTANIAX. S-, P- U
d-opOuTanu. D1eKTpOHHbIE KOHPUTYPALIMA AaTOMOB XUMHUYECKUX SJIEMEHTOB.

CoBpemenHnas (opmynupoBka [lepuonnyeckoro 3akona. 3nHauenue Ilepuonuyeckoro 3akoHa u
[Tepuoanueckoit cuctembl xumudeckux snemeHToB .M. MenneneeBa s pa3BUTHS HAyKH U
MOHUMAaHHS XUMUYECKOH KapTHHBI MHPA.

Hemoncmpayuu

Pasnuunsie popmer [leprnoaudeckoii cuctembl xumudeckux siaemenToB .M. Mennaeneesa.
JuHamuyeckue Tabaulsl 111 MoaenupoBanus [lepuoanueckoil cucreMpl. DneKkTpu3anus Tea U
UX B3aUMOJICHCTBHE.

Jlabopamopnbwtii onvim

MonenupoBanue noctpoenus Ilepuonudeckoil TaOIUIBI XUMUUECKUX JIEMEHTOB.
IIpogpunvuvie u npogheccuonanvro 3Hauumsle nemeHmol cO0EePHcAnuA. PainoakTuBHOCTD.
Hcnonbp30BaHne paJuoaKTUBHBIX U30TOIIOB B TEXHUUYECKUX LIENAX. PEHTT€HOBCKOE U3ITyUeHHUE U
€ro UCIIOJIb30BAaHNE B TEXHUKE U MeIULIMHE. MOAeInpOBaHNE KaK METOJI IPOTHO3UPOBAHUS
CUTyallMy Ha POU3BOJICTBE.

2.3 Cmpoenue éewjecmea

HNonnasi xumuueckasi c¢Bsizb. Katuonsl, ux o0Opa3oBaHME W3 aTOMOB B pe3yJbTaTe Ipolecca
OKHCIIEHHsA. AHHMOHBI, MX OOpa3oBaHME M3 aTOMOB B pe3yJbTaTe IMPOLECCa BOCCTAHOBIICHHUS.
HMonHass CBsA3b Kak CBA3b MEXKJIYy KaTMOHAMM M AHUOHAMHM 3a CYET DJIEKTPOCTATHYECKOrO
npuTspkeHus. Knaccudukaius HOHOB: MO cOCTaBy, 3HaKy 3apsijia, HATMYUIO THAPATHOM 00O0JIOUKH.
Honnble KpucTajuinueckue pemeTkd. CBOICTBa BEIIECTB C MOHHBIM THUIIOM KPUCTAJUIMYECKOMN
PEILLETKH.

KoBasienTHast xumMu4eckasi cBsizb. MexanusMm o0pa3oBaHUs KOBAJIEHTHOU CBs3U (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN). DIEKTPOOTpULIATENIbHOCT. KOBaneHTHbIE MOMApHAst U HETOJIIpHAs CBA3H.
KpaTtHOoCTh KOBaseHTHOI cBsi3U. MoJiekysipHble U aTOMHbIE KpHcTaiuinyeckue pemeTku. CBoicTBa
BELIECTB C MOJIEKYJISIPHBIMU M @aTOMHBIMU KPUCTAJUINYECKUMU PEIIETKAMHU.

Mera/uinyeckass CBs3b. MeTaunyeckas KpPUCTAIMYECKAs pEIeTKa M MeTaUIM4ecKas
XUMHUECKas CBsI3b. DU3NUECKHE CBOMCTBA METAIIOB.

ArperaTHblie COCTOSIHHSI BellleCTB W BOJAOPOAHAs CBSI3b. IBepjaoe, KUAKOE U ra3zoo0pasHoe

cocTostHMs BewlecTB. llepexon BemiecTBa M3 OJHOIO AarperaTHOrO COCTOSIHMSL B JPYTO€.

Bonoponnas cBs3s.

Yucrelie BemecrBa U cMecu. [loHaTue o cmecu BemecTB. ['OMOT€HHBIE M FE€TEPOTrE€HHBIE CMECH.
CocraB cmeceii: 00beMHasi U MaccoBas JOJIU KOMIIOHEHTOB CMECH, MaccoBas J10J1s1 IpuMecei.

JucnepcHble cucteMsl. [TonsaTue o nucnepcHoit cucreme. JlucnepcHas (as3a u nucnepcruoHHast

cpena. Kimaccudukanust mucriepcHbix cucteM. [ToHsITHE 0 KOJIOUIHBIX CHCTEMAX.

Hemoncmpayuu

Mopenp KpUCTAIUITMYECKON PEIIETKH XJI0pUa HATPHs.

OO0pa31pl MUHEPAJIOB ¢ HOHHOM KPUCTAJUTMYECKON PELIeTKOM: KalbluTa, ranura. Monenu

KPUCTAJUTMYECKUX PEIIETOK «CYyXOTo Jbaay (Wi ioaa), anmasa, rpaduta (MM KBapua).

[TpuGops! HA KHUIKUX KpUCTAIIAX.

OO0pa3ipl pa3IUYHBIX TUCTIEPCHBIX CUCTEM: AMYJIbCHM, CYCIIEH3H, a3P030JIei, TeJIei 1 30J1eH.

Koarynsanus. Cunepesuc. Ipdext Tunnans.

Jlabopamopnuie onvimol
[Ipurorosnenue cycrneH3nu kapOoHaTa Kayiblys B Boje. [lomyueHne 3MyIbcHu MOTOPHOTO Maca.
O3HakoMJIEHHE CO CBOMCTBAMH JUCIEPCHBIX cucTeM. Ilpogpunvrsie u npogheccuonanvno
3Hauumble Inemenmul cooepicanu. lomnsp-
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HOCTh CBSI3U M TOJSPHOCTh MOJekyibl. KonaeHcarms. Tekydects. Bosronka. Kpucramiu-3anus.
CybOnumanuss u npecyOonmmanus. AHOManuM (U3NYECKUX CBOWCTB BOJBL. JKUAKHE KPHUCTAJUTHI.
MuHepasbl ¥ TOpHBIE TTOPOJbI KaK MPUPOAHBIE CMECH. OMYIIbCUU U CYCTIeH3UH. 30111 (B TOM YHCIIE
aspozonun) u renu. Koarymsus. Cunepesuc.

2.4 Booa. Pacmeopwi. Dnexmporumuieckas ouccoyuayus

Bona. PacrBopel. PacrBopenme. Boaa kak pacTtBopuTesb. PacTBOPUMOCTH  BEIECTB.
HacpliieHHbIE, HEHACHIIIEHHBIE, NIEPECHIIICHHBIE PACTBOPBI. 3aBUCUMOCTb PACTBOPUMOCTH Ta30B,
)I(HI[KOCTeﬁ 1 TBECPABIX BCUICCTB OT PA3JIMYHBIX q)aKTOpOB.

MaccoBast 10J1s1 paCTBOPEHHOT'O BELIECTBA.

JIeKTPOIMTHYECKAS] TUCCOUALMSA. DIIEKTPOIUTHI U HEAIEKTPOUTHI. IIEKTPOIUTUYECKAS
nucconuarys. MexaHu3Mbl 3JIEKTPOTUTHUECKON TUCCOIUAIINH IS BEIIECTB C PA3IMYHBIMU
TUMAaMHU XUMHUYECKOM CBSI3U. [ MIpaTUpOBaHHbIE U HETMAPATUPOBaHHBIE HOHBI. CTENeHb
AIEKTPOIUTUYECKON Aucconnanuu. CUibHbIEC U cadbie 3MeKTPOIUThl. OCHOBHBIE TTOJIOKEHUS
TEOPHUH IIIEKTPOTUTHUECKON Auccorany. KucaoTel, OCHOBaHUS U COMU KaK AIEKTPOJIUTHL.

Hemoncmpayuu

PactBopuMOCTH BelecTB B BOJIE.

Cobupanue ra3oB METOJJOM BBITECHEHHS BOJIbl. PacTBOpeHHUE B BOJIE CEPHOM KUCIOTHI M CONEi

amMoHus. O0pa3ibl KPUCTAJUIOTHIPATOB.

H3roroBneHne runcoBoy NOBSI3KHU.

UcnbiTanue pacTBOPOB AJIEKTPOIUTOB M HERJIEKTPOIUTOB HA MPEAMET AUCCOLUAIINH.

3aBUCHUMOCTh CTETICHU AJIEKTPOIUTUIECKON JUCCOIUAIINH YKCYCHON KUCTIOTHI OT pa30aBiIeHUs

pacTtBopa.

JIBrKeHnEe OKpalIeHHBIX HOHOB B 3JIEKTpUYECKOM Mosie. [IpuroroBnenue KecTkoil BOAbI U

YCTpaHEHHE €€ KECTKOCTH. IOHUTHI.

OO0pa3ibl MUHEpPANIbHBIX BOJ PA3TUYHOTO HA3HAUCHUS.

Ilpakmuueckoe 3anamue

[IpuroroBneHue pacTBopa 3aJJaHHON KOHLEHTpAL1H.

Ilpoghunvnvie u npogpeccuonanvro 3navumoie Inemenmst cooeprcanus. Pac-
TBOpPEHHE KakK (U3MKO-XUMHYECKUH mporecc. TermnoBble 3(QdeKkThl MNpu  PACTBOPEHUHU.
Kpucramnoruaparel. Pemenve 3agay Ha MacCOBYIO JOJIFO PaCTBOPEHHOrO BeniecTra. [Ipumenenune
BOJIbI B TEXHUYECKHX IeNsiX. JKeCTKOCTh BOJBI M CIIOCOOBI e ycTpaHeHus. MuHepaibHbIe BOJBI.

2.5 Knaccughuxayus neopeanuueckux coeOuHeHull U ux ceoucmada

Kucaorel u ux cBoiictBa. KuCIOTBI Kak AJIEKTPOIUTHI, MX KiIacCU(UKAIMS MO PA3IUYHBIM
npu3HaKaM. XMMUYECKHE CBOMICTBa KUCJIOT B CBETE TEOPHM AJIEKTPOJUTHYECKOW UCCOLMALIUU.
Oco0OeHHOCTH B3aMMOJICHCTBHSI KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT C MeTalaMHu.
OcHOBHBIE CTIOCOOBI TIOTYYEHHUS KUCIIOTHI.

OcHoBaHus U UX cBoiicTBa. OCHOBaHUS KaK JIEKTPOJIUTHI, UX KIACCU(PUKAIUS 110 Pa3IHUYHBIM
Mpu3HaKamM. XMMUYECKUE CBOMCTBA OCHOBAHUW B CBETE TEOPUU DJIEKTPOJUTUUECKON TUCCOLHAIUU.
PasnosxeHue HepacTBOPUMBIX B BOJIE OCHOBaHUN. OCHOBHBIE CTIOCOOBI MOTY4YEeHHUS OCHOBAHUH.

Cosmm m ux cBoiictBa. Conu kak 31eKkTpoiauTsl. Coil cpeaHue, KHUCIble U OCHOBHBIE.
XUMUYEeCKHE CBOICTBA COJiEH B CBET€ TEOPUU DIEKTPOIUTHYECKON auccormanuu. CrnocoObl
MIOJIyYEHUS COJIEH.

I'maponus conei.

Oxcuapl u ux cpoiicrBa. ConeoOpasywomue U Hecoseobpasyrone okcuabl. OCHOBHBIE,
aMm(pOTepHbIE M KHCJIOTHBIC OKCHJBI. 3aBHCHMOCTh XapaKTepa OKCHIA OT CTEICHU OKHCIICHHS
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06pa3y}omero ero Metayuia. XMMHYECKHE CBOMCTBA OKCHJIOB. HOJ'Iy‘leHI/IC OKCHOOB.

Hemoncmpayuu

B3anMopeicTBrue a30THOM M KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOT ¢ MeTaiulaMu. ['openue
docdopa u pacTBOpeHHE MPOTYKTa TOPEHUS B BOJE.

[Tosrydenue u cBolicTBa ampoTepHOro ruapokrcuaa. Heobpatumerit ruaponn3 kapOuaa KaJibIus.
OOpaTuMblii THIPOIU3 CONEH Pa3IUYHOTO THIIA.

Jlabopamopnuvie onvimul

HcnbiTanue pacTBOpOB KUCIOT MHAMKATOpaMu. B3anMoeiicTBre METaIOB ¢ KUCIOTaMHU.
B3anmoneiicTBre KUCIOT ¢ OKCHAAMU METAJIOB. B3anmoaeiicTBre KUCIOT ¢ OCHOBAHUSIMHU.
BzaumMogeiicTBue KUCIIOT C COJISIMU.

HcnbiTanue pacTBOpOB IENOYEN MHANKATOpaMH. B3anMoaeiCTBHE IEI0YEH C COJIAMH.
Paznoxxenue HepacTBOpUMBIX OCHOBaHUM. B3anmonencTeue coieil ¢ MeTauIlamu.
B3anmoneiictBue coiieit npyr ¢ apyrom. ['naponn3 conei pa3anyHOro THUIa.

Ilpochunvnvie u npogheccuonanvro 3nauumole 31eMeHmMbl COOEPHCAHUAL.

[TpaBuna pa3daBieHus: CEpHOI KUCIOTHL. Mcronb30BaHUE CEPHOM KHCIOTHI B POMBIIUIEHHOCTH.
EI[KPIG meJaI04u, UuX UCIIOJIBb30BAHUC B IPOMBIIIIJICHHOCTH. T"amrenast m HerameHast HU3BECTh, UX
MPUMEHEHHE B CTPOUTENbCTBE. [ UIic 1 anedactp, TUIICOBaHMUE.

[Tonsitue o pH pactBopa. KucioTtHas, menovyHasi, HeUTpajgibHas cpefa pacTBOPOB.

3 Xumuueckue peaxyuu

Knaccupukauus xumMmuyeckux peakumid. Peakiuu coefuHeHus, pa3aoKeHus, 3aMeILCHHUS,
obmena. Karanutndeckue peakiuu. OOpatumMble 1 HeoOpaTHUMbIe peakiuu. [ oMoreHHbIe U
TeTePOreHHBIC PEAKIIMU. DK30TEPMUUYECKUE U SHIO0TepMUUYECKHE peakiuu. TemtoBoit agp ekt
XUMUYECKUX peakuuil. TepMOXuMUYecKue ypaBHEHUSI.

OKHCIUTE/BbHO-BOCCTAHOBUTEILHbIE  peakuuu. CreneHb  okucieHus. OkuUcIuTeNh W

BOCCTaHOBJIEHHE. BoccTaHOBUTEND U OKHcIIeHHe. MeTo1 3eKTPOHHOTo OanaHca Ui COCTaBIEHUS

ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

CkopocTh XMMH4YeCKHX peakuuid. [loHsATHE 0 CKOPOCTH XMMHUUYECKUX peakiuil. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKHUX PEAKIUi OT Pa3IMYHBIX (DAKTOPOB: MPUPOJLI PEATHPYIONINX BEIIECTB, UX
KOHLIEHTpalH1, TEMIIEPATYPhl, IOBEPXHOCTU COIPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTAIU3aTOPOB.

Oo0paTtumocTh XuMH4Yeckux peakunmil. OOpaTuMble U HEOOpaTUMBbIE peakUUU. XUMHUYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIEHUSI.

Hemoncmpayuu

[Tpumepsl HEOOPATUMBIX peaKlnii, HAYIIUX C 00pa30BaHUEM OCaJIKa, Ta3a WU BOJIBL.

3aBHUCHMOCTH CKOPOCTH PEAKIIMH OT MIPUPOIBI pearupyromux BeniecTs. Bzaumoaeiicteue

pPacTBOPOB CEPHOI KHCIOTHI C paCTBOPaMH THOCYJb(haTa HATPUS Pa3IUIHON KOHIICHTPAIUH U

TeMriepaTypbl. MoJieb KUTISIIETo CIIOsl.

3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pEaKUUU OT MPUCYTCTBUS Karajauzaropa Ha IMpUMepe
pa3iioKeHUs IEPOKCHAA BOJIOPO/Ia C TOMOIIBIO TUOKCH 1A MapraHIla U KaTaaas3bl.

Mopenb 31eKTpoausepa.

Mogenp 31eKTPOIM3HOM BaHHBI JUIS1 TOJIYYEHHS altoMUHUA. Moaens

KOJIOHHBI CHHTE€3a aMMHaKa.

Jlabopamopnuvie onvimul

Peaknus 3ameniennst Meau kKeae30M B pacTBOpPE MEIHOIO Kynopoca. Peakuuu, uayumue ¢

o0Opa3oBaHHEM OCaJIKa, ra3a WA BOJEIL.

3aBUCHMOCTH CKOPOCTH B3aUMOJICHCTBUS COSTHOM KUCIOTHI C METAJTIAMU OT MX MIPUPO/IBI.
3aBUCUMOCTBH CKOPOCTH B3aUMOJEICTBUS LIMHKA C COJISTHOM KUCIOTOM OT €€ KOHLIEHTPALUU.
3aBUCUMOCTh CKOpOCTH B3aumojeictBus oxcuga wenu (II) ¢ cepHoit kucmoroit ot
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TeMIIepaTyphbl.

Ilpogpunvuvie u npogheccuonanvno 3nauumvle 31eEMEHMbL COOEPHCAHUA.
[TonsTre 006 35eKTposH3e. DNEeKTPOIN3 PacIiIaBoOB. DIEKTPOJIN3 PACTBOPOB.
DJNEKTPONUTUYECKOE NTONTy4eHHE antoMuHus. [IpakTnyeckoe MpUMEHEHNE IIEKTPOIIN3a.
l'anpBanomnactuka. ["'anpBanocTerus. PadhuHupoBanne BETHBIX METAJIOB.
Karanus. ['omoreHHsle u rereporeHHsle karanu3aTtopsl. IIpomortopsl. Katanmntudeckue suabl.
NHrubutopsl.
ITpon3BOACTBO aMMHUaKa: ChIpbe, anmnapaTypa, Hay4HbIE IPUHIUIIBI

4  Memannvl u Hememaivl

Metamabl. OcoO0EHHOCTH CTPOCHHSI aTOMOB U KpHUCTa/UIOB. DU3MYECKHE CBOWCTBA METAJLIOB.
Knaccudukanus ™eTamioB 1o pa3iudyHbIM NpH3HAKaM. XHMHUYECKHE CBOWMCTBAa METAJUIOB.
DIEKTPOXUMHUYECKUH Psil HAPSXKEHU MEeTalioB. MeramiorepMusi.

O6mue crmocoObl ToNydeHuss MeTauioB. lloHaTne o weramwrypruu. [lupomeramryprus,
TUAPOMETAIUTYPIHUsl U dJIeKTpoMeTaiTyprus. CriiaBbl YEpHbBIE U IIBETHBIE.

Hemeramabl. OcoOeHHOCTH cTpoeHuss aTtoMoB. Hemeramnsl — TpOCThIE BEIIECTBA.
3aBUCHMOCTH CBOWCTB TaJIOTEHOB OT UX TMOJIOKEHUS B IEPHOUYECKON cucteMe. OKUCIUTENbHBIE U
BOCCTAHOBUTENIbHBIE CBOIMCTBA HEMETAJUIOB B 3aBHUCHUMOCTH OT HX TIOJNIOXKEHUS B PALy
AJIEKTPOOTPULIATEIHHOCTH.

Hemoncmpayuu

Konnekuus meramios.

B3auMozeiicTBue METANIJIOB ¢ HEMeTaIaMu (Keje3a, IMHKA U alTFOMUHUS ¢ CepOH, alFOMUHUS C
HO/I0M, CypbMBI C XJIOPOM, TOPEHUE KEJE3a B XJIOPE).

I'openue meramios.

AIOMUHOTEPMHUS.

Komnexknus uHemetamioB. ['openne HemeramwioB (cepwl, docdopa, yris). BeitecHeHne meHee
AKTUBHBIX TAJIOTEHOB M3 PACTBOPOB UX CoJiel O0Jiee aKTUBHBIMU TaJIOTeHAMH.

Mopens TpOMBIIIIEHHOW YCTAaHOBKH U1l TPOU3BOJICTBA CEPHOM KUCIOTHI. Monenp neun s
o0xwura m3BecTHAKa. KoJuekiuu mpoayKuui CHIMKATHOM MpoMbIIUIeHHOCTH (cTekna, dapdopa,
dasHca, 1IeMeHTa pa3TuYHBIX MapOK | JIp.).

Jlabopamopnuvie onvimul

3akanka v OTIMYCK CTalH.

O3HaKOMJIEHHE CO CTPYKTYpaMU CEporo u O0eoro 4yryHa.
Pacnio3naBanue py xenesa.

Ilpaxmuueckue 3anamusn

[Tomyyenue, cobnpaHue U paclio3HABAaHHE Ia30B.
Pemenne skcriepuMeHTaIbHBIX 3a/1a4.

Ilpogpunvuvie u npogheccuonanvno 3nauumvle 31eEMEHMbL COOEPHCAHUA.

Koppo3ust meTanioB: XuMu4eckast M 3J1eKTPOXUMUYECKasi. 3aBUCUMOCTh CKOPOCTU KOPPO3UH OT

yCIIOBHH OKpy»katolien cpesl. Kitaccudukanus koppo3un METauIoB M0 pa3IMYHbIM PU3HAKAM.

Croco0b! 3alUTEl METAIIOB OT KOPPO3UH.

ITpon3BOACTBO UyTyHa U CTAJN.

[Toryuenne HeMmeTalUIOB (DPAKIMOHHOM MEPETOHKOM JKUAKOTO BO3MyXa M 3JEKTPOJIN30M
pPacTBOPOB MJIM PACIUIABOB JIEKTPOJIUTOB.

CunukaTHasi IPOMBIIUIEHHOCTb. [IpOon3BOACTBO CEpHON KUCITIOTHI.
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[IpumepHbie TeMbl pedepaToB (10KIa10B), UHIUBUAYATbHBIX
IIPOEKTOB

* buorexHosorus u reHHast uHxeHepus — texnosnorun XXI Beka.

* HaHoTexHONOrMs Kak NPHOPUTETHOE HANPABICHHWE PA3BUTHA HAYKH W IPOU3BOJCTBA B
Poccuitckoit deneparuu.

» CoBpeMeHHBIC METOJIbI 00e33apaKUBAHUS BOJIBI.

* Anotpomnusi METaJljIoB.

* JXu3Hb U 1€ATETBHOCTh BETUKUX XUMHUKOB

* Xuznb u gearensHocTh .. Menaeneena.

* «llepuognueckomy 3aKoHy Oyaylliee HE IPO3UT PA3PYIICHUEM. .. »

* Cunre3 114-ro s3nemeHnTa — TpUuyMd poCCUMCKUX (PUZUKOB-EPIIMKOB.

* H3oTonsl Bogopoaa.

* lcnonb3oBaHKe paiMOaKTUBHBIX U30TONOB B TEXHUYECKUX LIETISIX.

* PeHTreHOBCKOE U3IIy4YEHHE U €T0 MCIOJIb30BAHUE B TEXHUKE U MEAULIMHE.

* [lna3ma — 4eTBEpTOE COCTOSHUE BELIECTBA.

* AMop(HBIE BelIeCTBa B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpyKawoled cpeapl OT XMMHYECKOro 3arpssHeHus. KoimdecTBeHHbIE
XapaKTEPUCTUKH 3arpsI3HEHUS OKPYIKAIOIIEH Cpebl.

» [Ipumenenue TBepOro U razoodpaszHoro okcuaa yriepoaa (IV).

* 3amura 030HOBOI'O IKpaHa OT XUMUYECKOIO 3arpsiI3HEHUSI.

* I'pyOonucnepcHble cUCTEMBI, UX KiaccH(UKALUS U HUCHOJIb30BaHHE B MPO(ECCHOHANBHOM
NEeATEIBHOCTH.

* Kocmernueckue remim.

* IIpumeHeHue CyCneH3ni U SMYJIbCUI B CTPOUTEIBCTBE.

* MuHepaiibl ¥ TOpHBIE TOPOJIbl KAK OCHOBA JIUTOC(EPHI.

* PacTBOpHBI BOKpYT Hac. THIIBI pacTBOPOB.

* Bopa kak peareHT u cpefia Uisi XMMHUYECKOro IpoLecca.

* Xwuzsb u nearenvuocts C. Appennyca.

* BkJag 0TeUECTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUU DIIEKTPOIUTHUECKON TUCCOLMALINH.

* VYCTpaHEeHME )KECTKOCTH BOJIbI HA POMBIIIJIEHHBIX NPEAIPUITHSIX.

* CepHast KMCIOTa — «XJ1€0 XUMHUECKOW MPOMBIIIIICHHOCTI.

* lcnonb3oBaHHEe MUHEPAIBHBIX KUCIOT HA MPEANPUATUAX PA3TUYHOTO IPOQUIIs.

* Oxcuapl ¥ CONM KaK CTPOUTEIbHBIE MaTEPHUAIIBL.

* Hcropus rumca.

» IloBapeHHast conb KaKk XMMHYECKOE CHIPHE.

*  MHoronukuii KapOooHAT KaJblKs: B IPUPOE, B IPOMBIIUIEHHOCTH, B OBITY.

* Peakuuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

* BupryaibHOE MOAECIMPOBAHNE XUMUYECKUX IIPOLIECCOB.

* DJEKTPOJIN3 PaCTBOPOB JIEKTPOIUTOB.

* DNEKTpOJIU3 PacIUIaBOB JIEKTPOJIUTOB.

[IpakTnueckoe IIPUMEHEHUE INEKTPOJIN3A: paduHupoBaHUeE, raJIbBaHOIUIACTHUKA,

raJIbBaHOCTETHS.

Hcropus noimydeHus U NPpOU3BOACTBA ATFOMUHMSL.

DNEKTPOIUTUYECKOE MOTYyYeHHE U paQUHUPOBAHUE METH.

Kuznb u gesrenpHocTs . J{oBH.

Ponp MeTtannoB B MCTOPMM YEIOBEYECKOW LMBMWIM3aLUU. VcTOopus OTEUeCTBEHHOW YEpHOMU

MeTaryprud. COBpEMEHHOE METAJLTYPTUYECKOE TPOU3BOJICTBO.

Hcropust OTEUECTBEHHON LIBETHOW MeETAIyprud. Posib METaIIOB M CIUIaBOB B HAYYHO-

TEXHUUYECKOM IIPOTpecCe.

Koppo3us meTanios 1 criocoObl 3alIUTH OT KOPPO3UH.
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* lHepTHBIE WK OIarOPOIHBIE Ta3bl.

* Poxxparomue coiau — TajOreHsl.

* Hcropus mBEACKON CIIMYKHU.

* Hcropus BOZBHUKHOBEHUS U PA3BUTHSI OPTaHUYECKON XUMHUH.

* Xwuzsb u nearenvHocTh A.M. ByTneposa.

* Bwuranusm u ero kpax.

* Pousib OT€YECTBEHHBIX YUEHBIX B CTAHOBJIICHUH U PA3BUTUU MUPOBOU OPraHUYECKON XUMUMU.

* CoBpeMeHHbIE IPEICTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHSI.

*  DKOJIOTUYECKHE aCHEKThl UCIIOJIb30BaHMs YTIE€BOAOPOJIHOIO ChIPbSI.

* DKOHOMHYECKHME  acCHeKThl  MEXIyHApOJHOTO  COTPYJHMYECTBA IO  HCIOJIb30BAHUIO
YTJIEBOJOPOAHOTO CHIPBS.

* Hcropust OTKpBITHS M pa3padOTKM Ta30BBIX W HEPTAHBIX MeECTOpOXIeHHH B Poccuiickoii
denepauuu.

*  XuMHSA yIIIEBOJIOPOTHOTO CHIPhS U MOS Oy y1iasi mpodeccus.

*  YTIneBoJopOAHOE TOIUIMBO, €T0 BUIbl U HA3HAYEHUE.

» CuHTeTHUYECKHE KayIyKH: UCTOPHS, MHOTOOOpa3ne 1 MePCIEKTHUBEI.

* Pe3MHOTEXHUYECKOE IPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIpOrpecce.

» (CBapoyHO€ IIPOU3BOJICTBO U POJIb XUMHUH YIJIEBOAOPOJOB B HEM.

* Heptpb u ee TpaHCIOPTHUpPOBKAa Kak OCHOBAa B3aMMOBBITOJHOTO  MEXIyHApOIHOTO
COTpYAHUYECTBA.

Paznen BUOJOI'USI

Bsenenue

OOBeKT M3ydeHus ONoJIOTHN — KuBas nmpupoza. [[pu3Haku KUBBIX OPTaHU3MOB U UX
MHOT000pa3ue. Y poBHEBasi OpraHU3aIus KUBOU MPUPOIBI U IBOIIONHSL. METOIbI MO3HAHUS KUBON
npupoibl. OOIIHMe 3aKOHOMEPHOCTH OHoJIOTHH. Poss Onosiorun B hOpMHpPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA U MIPAKTUYECKOM eATeIbHOCTH JIto/Iel. 3HaueHne OMOJIOTHU
IIPH OCBOCHHHU MTPO(ECCHi U CIIeUATBHOCTEH CpeaHero MpodecCHOHATBEHOTO 00pa30BaHMS.
JdemoHcTpanuu:

Bronornueckue CHCTEMBI pa3HOTO YPOBHS: KJIETKA, OPTaHU3M, TOMYJISIHS, YKOCUcTeMa, bnocdepa.
[TapcTBa *KUBOW IPUPOABL.

1.YYEHMUE O KJIETKE

XuMudeckasi opranuzanus kietku. Kinetka — sneMeHTapHas )KUBasi CHICTeMa U OCHOBHAs
CTPYKTYPHO-(PYHKIIMOHAJIbHAS €IMHHIIA BCEX )KUBBIX OPraHU3MOB. XUMHUECKasi OpraHU3aIus
kieTku. OpraHnyeckrue u HeOpraHWYeCKUe BEIIeCTBA KIETKU U JKUBBIX OpraHU3MOB. benku,
YTJIE€BO/IbI, JTUMH/IbI, HyKJIEMHOBBIE KUCIIOTHI U UX POJIb B KJIETKE.

Ctpoenue u ¢pyHkiuu kietku. [Ipokapuornyeckue u 3yKapruoTHUYEeCKHe KIeTKU. BUpychl Kak
HekyIeTouHast popmMa )KM3HU U UX 3HaueHue. boprba ¢ BupycHeiMu 3a0oneBanusmu (CIINI u ap.)
[{uTonnazma u kietoyHas memOpaHa. OpraHoubl KJIIETKH.

OOMeH BellecTB U MpeBpalieHue YHepruu B kieTke. [Inactuyeckuii u sHepreTuuecKuii OOMeH.
Crtpoenue u ¢pynkiuu xpomocoM. JIHK — Hocutens HacnencTBeHHON nHGOpMAIUU.
Permmukarus JIHK. I'en. ['enernaeckuit koa. buocunTtes Oenka.

JKvzHeHHsbI# nuki kineTku. KieTku u ux pazHooOpasue B MHOTOKIIETOYHOM OpraHU3Me.
KnerouyHnast Teopust CTpO€HUSI OpPraHU3MOB.

JdeMoHcTpanum:

Crpoenue u ctpykrypa 6enka. Ctpoenue monekyn JIHK u PHK. Permukanus JTHK.

CxeMmbl SHEpreTHYecKoro oOMeHa u OuocuHTe3a Oelnka.
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CTpoeHue KIETOK MPOKApUOT U SYKapUOT, CTPOEHUE M MHOTOOOpa3ue KIETOK PacTeHU U
JKUBOTHBIX.

CtpoeHue Bupyca.

IMpakTHYecKue 3aHATHS:

[TpakTrueckas padota Nel « CTpykTypa OE1KOBOW MOJIEKYIIbD.

JlabopaTtopHnas padota Ne 1«M3yueHue cTpoeHHs KJIETKU MOJ MUKPOCKOTIOM).

2.0P'AHU3M. PASMHOXEHUWE U UHANBUAY AJIbHOE PA3SBUTUE OPTAHU3MOB
Pasmuoxenne oprannzmoB. Opranusm — enuHoe 1ejaoe. MHOroodpasue opraHu3MoB.
Pa3zMHoOkeHHe — BaykHEHIIIee CBONCTBO KUBBIX opraHu3MoB. [losoBoe u Gecrosioe pa3MHOKEHHE.
Muto3. Meiio3. O6pa3oBaHre TOJOBBIX KIETOK M OIJIOA0TBOpeHHe. HANBUAYyanbHOE
pa3BuTHE OpraHu3Ma. IMOPUOHAIBHBIN 3Tan oHTOoreHe3a. OCHOBHBIC CTAIUU 3MOPHUOHATHHOTO
pa3BuTHs. CXOJICTBO 3apOAbILIEH NMPEICTaBUTENEH Pa3HbIX IPYIII MO3BOHOYHBIX KAK
CBHJIETEIILCTBO MX BOJIOMOHHOTO PoJIcTBA. [[pUUMHBI HAPYIIEHUH B pa3BUTUU  OPTaHU3MOB.
WuauBuayanbHOe pa3BUTHE YelloBeka. PenpoaykTuBHoe 310poBbe. [locnencTBust BAUSHUS aaKoTo-
7151, HHKOTHHA, HAPKOTHUYECKUX BEIIECTB, 3arPS3HEHUS CPE/Ibl HA PA3BUTHUE YEIOBEKA.
JdemoHcTpanuu:

MHoroo6pasue opraHu3MoB.

OOMeH BellecTB U MpeBpalleHue YHepruu B kietke. oTocunTes.

dororpaduu cxeM cTpoeHHsI XpoMocoM. Cxema CTpOeHUs TeHa.

Jlenenue kiaeTku. MuTo3.

becnonoe pazmHoxeHue oprannzMoB. OOpa3zoBaHHE MMOJIOBBIX KIETOK.

Meiios.

OmnogoTBopeHue y pacteHuid. UiauBuyaibHoe pa3BUTHE OpraHU3MA.

Tunsl TOCTAIMOPUOHAIEHOTO Pa3BUTHS KUBOTHBIX.

IIpakTnyeckoe 3aHsTHE:
[TpakTrueckas padota Ne2 «CxoicTBO 3apOAbILIEH TO3BOHOUHBIX).

3.0CHOBBI TEHETUKU 1N CEJIEKLINN

OCHOBBI yueHUs O HACJIEICTBEHHOCTH U U3MEHUYHUBOCTH. [ €HETHKA — HayKa O 3aKOHOMEPHOCTSIX
HACJIEJICTBEHHOCTH U U3MEHYMBOCTH OpraHu3MoB. I'. MeH1e1b — OCHOBOIIOJIOKHUK T'€HETUKH.
I'eHeTnyeckass TEPMHMHOJIOTHST M CHMBOJIMKA.

3aKoHBI TEHETHKH, ycTaHOBIeHHbIE . MenneneM. MoHOrHOpUAHOE U JUTHOPHIHOE CKPEIMBAHHE
XpOMOCOMHasl TEOpUS HACJIEACTBEHHOCTH. [ eHeTHKa nosna.

3HaueHne reHeTHKH JJIs CeJIEKIIMU U MeAulMHbl. HaciencTBeHHble 001e3HN YenoBeKa, UX
OPUYMHBI U TPOPUIIAKTHKA.

3aKOHOMEPHOCTH U3MeHUNBOCTH. HacnencTBenHas, Wi reHOTUIHYECKast, U3MEHYMBOCTb.
MoaudukanronHas, UM HeHacleACTBEHHAsl, U3MEHUMBOCTh. | eHeTHka yenoBeka. [ 'eHeTnka u
MeauuuHa. MaTepualibHble OCHOBBI HACIEACTBEHHOCTH M U3MEHYMBOCTH. ['eHeTHKa ¢
SBOJIIOLIMOHHAs Teopus. ['eHeTHka momyssnui.

OCHOBBI CEJIEKIIMH PACTEeHUM, )KUBOTHBIX U MUKPOOpPraHU3MoB. ['eHeTnKa — TeopeTudeckas
OCHOBa cesekMy. OoMalIHBaHUE )KUBOTHBIX U BBIPALMBAHUE KYJIBTYPHBIX PACTEHUN —
HayalbHbIE ATarbl cenekuuu. Yuenne H. V. BaBunoBa o neHTpax MHOT000pas3ust U POUCXOKACHUS
KyJIBTYpHBIX pacTeHUH. OCHOBHBIE METOABI CEJNEKLUUHU: THOpPUAM3ALUS U UCKYCCTBEHHBIN 0TOOD.
OcCHOBHBIE TOCTH)KEHHUSI COBPEMEHHOM CENEKIIUU KYJIbTYPHBIX PACTEHUHM, JOMAIIHUX >KUBOTHBIX
U MHKPOOPIaHHU3MOB.

bruorexHoorus, ee TOCTM)KEHUS U NIEPCIIEKTUBBI PA3BUTH.

JdemoHcTpanuu:

Monorubpuanoe u TuruOpuaHOE CKpemuBanue. [lepekpect xpomocom.

Cuennensnoe HacienoBanue. Myranuu.

[{eHTpbl MHOrO00Opa3us U MPOUCXOXKIEHUS KYJIbTYPHBIX PACTEHUIN U JIOMAIIHUX KUBOTHBIX.
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['u6punuzanus. MickyccTBeHHBIN 0TOOP.

HacnencrBennbsle 00J€3HU YeIOBEKa.

BnusiHue ankoronusma, HApKOMaHUM, KypEHHs Ha HACJIEICTBEHHOCTb.
IIpakTHYecKkue 3aHATHSA:

[Tpaktuueckas padora Ne3 « CocTaBiieHHE CXeM CKPELUBaHUI».
JlabopaTtopHas padora No2 «IlocTpoeHne BapualiMOHHOTO Psifia U KPUBOID.
[Tpaktuueckas pabora Ne4 «BpisBieHHEe MyTareHOB B OKPY KaIOLIEH cpeney.

4. ITPOUCXOXJIEHUE U PASBUTHUE XXN3HU HA 3EMIJIE. 9BOJITOLIMOHHOE YUEHUE
[TpoucxoxaeHre U HauyaldbHbIE 3TAIbl PA3BUTHS KU3HU Ha 3emiie. [ UmoTe3nl MPOUCXOKACHUS
KU3HU. VI3ydyeHne OCHOBHBIX 3aKOHOMEPHOCTEN BOBHUKHOBEHUS, PA3BUTHSI U CYILLIECTBOBAHHUS
JKU3HU Ha 3emiie. Y CII0KHEHHE KUBBIX OPraHU3MOB B IIpoliecce 3BOIOLMU. MHoroo0pasue
JKMBOIO MHpa Ha 3eMJi€ M COBpPEMEHHas €ro OpraHu3alus.

HcTopus pa3BuTHs 3BOIIONUOHHBIX uaei. 3nauenue pador K. JIunnes, XK. b. Jlamapka B pazsutun
SBOJIIOIIMOHHBIX UeH B Onosorun. DBomtonnoHHoe yuenue Y. [lapsuna. EctecTBeHHBII 0TOOD.
Ponb aBOMIOIIMOHHOTO YueHHs B JOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHONH KapTUHBI
Mupa.

MuxkposBomtonusa 1 MakposBomronusa. Konnennus Buna, ero kpurepuu. [lomysimms —
CTPYKTYpHasl €IMHULA BUJIa U 3BOIOLMU. J[BIOKyue cuiibl 3BotoMu. CUHTETHYECKAast TEOpUs
sBoroIMK. Mukpoasosorusi. CoBpeMeHHbIe npeacTaBieHus o Bugooopazosanuu (C. C.
Yersepukon, U. U. [lImanerayzen). MakposBomtonus. J{okazareiabcTBa SBOTIOIHH.

[TpuunHe! BeIMupanus BU0B. OCHOBHBIE HAIIPABIIEHUS BOJIIOLIMOHHOIO IIporpecca.
buonornueckuii mporpecc 1 OMOIOTUYECKUN perpecc.

JdemoHcTpauuu:

Kpurepuu Buna. CtpykTypa nonyJisiuH.

AlanTiBHBIE OCOOCHHOCTH OPTraHU3MOB, UX OTHOCUTEIBHBIN XapakTep. JBOIIOLIUOHHOE IPEBO
pPacTUTENBHOTO MUDA.

OBOJIIOIMOHHOE JIPEBO KUBOTHOI'O MUPA.

[IpeacraBuTeny peaKux U UCUE3AIOIIUX BUOB PACTEHUM U )KUBOTHBIX.

IIpakTHyeckue 3aHATHSA:

[TpaxTrueckas padora NeS « Onucanue BUJIOB 110 KPUTEPUSIM.

JlaGopatophas padota Ne 3 «[IpucrnocobaeHHOCTh OPraHu3MOB K cpesie OOMTaHUs».
[TpaxTnueckas padota Ne6 «OCHOBHBIE IIyTH 3BOJIIOLUU: apoMop(do3, HanoaaanTanus,
JIETeHEepaLys».

5.ITPOUCXOXIEHNE YEJIOBEKA

AHTpOHOFeHGS. SBOJIIOIII/ISI IIpUMAaToB. COBpeMeHHI)IG THIIOTE3BI O NPOUCXOXKACHUHN YCIIOBCKA.
Jloka3zaTenbeTBa pOACTBA YEI0BEKA C MIEKOMUTAIOIMMY KMBOTHBIMU. DTaIlbl 3BOJIIOLIMH YEJIOBEKA.
Yenoseueckue pacsl. POACTBO M €IMHCTBO IPOUCXOKICHUS YeloBedyeckux pac. Kputuka pacusma.
JdemoHcTpanuu:

qepTI)I CXOJACTBA U pa3jIniursd 4YCJIOBCKA U )KUBOTHLIX. qepTI)I CXOACTBA YCJIOBCKA U IIPUMATOB.
[Tpoucxoxnenue yenoseka. YenoBedeckue pacsl.

IIpakTH4yeckoe 3aHsATHE:

[Tpaktuueckas pabota No7 « AHaIM3 U OLIEHKA PA3IUYHBIX THIIOTE3 O MIPOUCXOKACHUH YEIOBEKaY.

6.0CHOBBGI 5KOJIOI'M
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSX OPTaHU3MOB MEX]y COOOM M OKpYy > aroleh CpeIou.

Okonorndyeckue (HakTophl, MX 3HAUYCHHUE B KU3HH OPTraHU3MOB. DKOJOTHYECKHE CUCTEMBI. BuioBas
U MIPOCTPAHCTBEHHAs CTPYKTYpa 3KocucTeM. [IuieBsie cBsi3u, Kpyr BOPOT BEILECTB U IIPEBpallleHHe
SHEPruM B 3KocucTeMax. MeXBHI0BbIE B3aUMOOTHOIIEHHS B SKOCUCTEME: KOHKYPEHIIMSI, CHMOHO3,
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XHUIHUYECTBO, Mapa3uTu3M. MIcKyccTBEHHbBIE COOOIECTBA - arPO3KOCUCTEMBI U YPOOIKOCHCTEMBI.
buocdepa — rnobanpHas skocucrema. Yuenue B. . Bepuanckoro o 6uocdepe. Ponb sxuBbIx
opranu3moB B 6nocgepe. buomacca. KpyroBopot BaxkHeHIINX OMOT€HHBIX 3JIEMEHTOB (Ha pUMepe
yriiepojia, a3oTa u ap.) B ouocdepe.

buocdepa n yenosek. M3amenenus B ouochepe. I[locaencTBust 1esTeaIbHOCTH YelOBeKa B
OKpY’Karolen cpene. BozaencTere Npon3BOACTBEHHOM AEATENBHOCTA HA OKPYKAOLIYIO Cpey B
obnactu cBoeil Oyaymieii mpodeccuu.

DKOJIOTHS KaK TEOpeTUUECKasi OCHOBA PAallMOHAJILHOTO MPUPOI0NOIb30BaHUS U OXPAHbI IPUPOIBIL.
Hoocdepa. [IpaBuna noBeaeHus Iroeil B OKpy>Karoleil mpupoHoii cpene. bepexknoe oTHOIIEHHE
K OMOJIOTHYEeCKUM 00BEKTaM (PAaCTEHHUSIM M KUBOTHBIM M UX COOOIIECTBAM) M UX OXpaHa.
JdemoHcTpanuu:

Okonorndyeckne (HakTOphl U UX BIUSHUE HA OPTaHU3MBI.

MexBU0BbIE OTHOILIEHHS: KOHKYpPEHIIHS, CUMONO03, XUIITHUYECTBO, TApa3UTU3M. SIpyCHOCTb pacTu-
TEJIBHOTO COOOIECTBA.

[Tumessle 1ienu u cety B OMOLEHO3€. DKOJIOTHYECKUE MHUPAMUIBL.

Cxema 3KOCHCTEMBI.

KpyroBoport BeliecTB U npeBpalieHue 3Hepriun B skocucteme. buocgepa.

Kpyrosoport yriepoaa (a3ota u ap.) B Onocdepe. Cxema arpodKOCUCTEMEI.

Oco60 oxpaHsiemble IpUpoIHbIe TeppuTopun Poccuu.

IIpakTHYecKkue 3aHATHSA:

[Tpaktuueckas pabora Ne§ «CpaBHUTENbHAs XapaKTEPUCTHKA OMOTeOL€H03a U arpoLieHO3ay.
[TpaxTrueckas padota Ne9 « CocTaBiieHue MHUILEBbIX LENei».

7.bMOHUKA

bruonmka kak 0HO U3 HapaBJIeHUI OMOJIOTHH U KHOepHETUKU. PaccMoTpeHre OMOHUKON
ocobeHHocTe MOP(HOPHU3HOTOrUYECKON OPraHU3alMK KHUBBIX OPIraHU3MOB U UX UCIOJIb30BaHUS
JUISL CO3JJaHMs COBEPILIEHHBIX TEXHUYECKUX CUCTEM M YCTPOMCTB 110 aHAJIOTUU C KUBBIMU
CUCTEMAaMH.

JdemoHcTpanuu:

Mogenu ckiaauaToi CTPYKTYpBl, UCIIOJIb3YEMON B CTPOUTENLCTBE. TpyOdaThie CTPYKTYpHI B
JKUBOW IIPUPOJE U TEXHUKE.

AdpoaMHAMHUUYECKHE U THAPOAVMHAMHUYECKNE YCTPONUCTBA B KUBOU MIPUPOJIE U TEXHUKE.

Temsbl pedepaToB, JOKIAI0B, MHANBUAYAIBHBIX IIPOECKTOB.

1)Ycnexu coBpeMEHHOM r€éHETUKH B MEUIIMHE U 3/[paBOOXPaHEHUHU.

2)CoBpeMeHHbIE IPEICTABICHUS O 3apOKICHUH XKU3HHU. PaccMOTpeHue 1 olieHKa pa3IndHbIX
TUIIOTE3 TPOUCXOXKICHUS

3)CoBpeMeHHBIN dTall pa3BUTHA YeaoBedecTBa. YenoBeueckue pacbkl. OnacHOCTh pacu3ma.
4)Bnusinue OKpy KarolIe cpe/pl U €€ 3arps3HeHUs] Ha Pa3BUTHE OPTaHU3MOB.

5)Bnusinue KypeHusi, ynotpedieHus aKorois 1 HApKOTHUKOB POAUTEISIMU Ha SMOPUOHATIEHOE
pasBUTHE peOCHKA.

6)BunoBoe u sxosoruyeckoe pazHooOpasre OMoleH03a Kak OCHOBA €ro0 YCTOHYMBOCTH.
7)PaznuuHbie HKOJIOTHYECKUE MUPaMUIbl U COOTHOIIECHUSI OPTaHU3MOB Ha KaXJA0W UX CTYIICHH.
8)Posib mpaBUTEILCTBEHHBIX U OOIIECTBEHHBIX KOJOTHUYECKUX OPTaHU3aIMi B COBPEMEHHBIX
Pa3BUTHIX CTpaHaX.

9)OnacHocTh r100aIbHBIX HapylIeHui B Ouocdepe. O30HOBbBIE «IBIPBDY, KUCIOTHBIE JOMXKAH, CMOTH
U UX MPEOTBPAILCHHE.

Pa3zgen DKOJOI'USA
BBenenue.
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OOBeKT U3y4eHHUs: HIKOJIOTUH — B3aUMOJIEHCTBUE KUBBIX cucTeM. MlcTopust pa3BUTHS
OKOJIOTHH. METO/Ibl, UCTIONB3YEMbIE B SKOJIOTUIECKHX HCCIEI0BaHUAX. PoIb KOIOTHH B
(opMHPOBAHUU COBPEMEHHON KapTUHBI MHpa U B IPAKTUYECKOH IeATETbHOCTH JtoAeH. 3HaueHue
HKOJIOTHH B OCBOSHHH NPOQEeCcChil M CIIENMATBbHOCTEN CPEIHET0 MPOPECCHOHATHPHOTO 00pa30BaHHS.

I. Okoyorus kak HayYHad IUCHUIIMHA.

O6mas 3xosorus. Cpena oouranus u GakTopsl cpepl. OOmMe 3aKOHOMEPHOCTH ACHCTBHS
(baxTopoB cpeapl Ha opranusM. [lonymsuusa. Dxocucrema. buocdepa.

CounanbHasn 3xoJiorus. [IpenMer uzydenus counanbHon sxkonoruu. Cpena, okpyKaromas
yeJoBeKa, ee crnenuduka u cocrosinue. [lonaTue «3arpsizHeHue cpeas».

Ipukaagnas 3K0J0rusA. DKOJOTHYECKHE MTPOOJIEMBI: perHOHaNIbHBIE U riio0anbHbIe. [1pu-
YUHBI BO3HUKHOBEHUS TTI00AIbHBIX 3KOJIOTHYECKUX MPOOIIEM.

JemMoHCTpauMu.

Okonornyeckue (HakTopbl U UX BIUSHHE HA OPraHU3MBI.

MC)KBI/IILOBI)IG OTHOIICHHA: KOHKYPCHI WA, CI/IM6I/IOS, XUIMHUYCCTBO, ITAPA3UTU3M.

IIpakTH4eckoe 3ansaTHE Nol

«Omnucanue AHTPOITIOICHHBIX N3MEHEHHI B €CTECTBEHHBIX IPpUPOAHBIX naHz[ma(bTax
MECTHOCTH, OKpYXKaroIlel 00y4aromerocsn.

I1. Cpena oOuTanus Yes10BeKa U IKOJOrHYecKasi 0€30MaCHOCTb.

Cpena oduranus 4esoBeka. OKpyXxarolas 4YeJIOBeKa Cpe/ia U €€ KOMIIOHEHTHI.
EctecTBeHHas U UCKyCCTBEHHas cpenibl 0OMTaHus yesnoBeka. ConuanbHas cpefa.

TI'opoackas cpena. ['oponckas kBapTupa v TpeOOBaHUS K €€ 9KOJOTHIECKON
6e3onacuoctH. [1lym u BuOpanus B ropoJICKuX yCJIOBUsIX. BiiusHue mryma u BUOpamuu Ha 3J0pOBbE
TOPOJACKOTO YeJIOBEKa.

DKOJO0rM4eCKHEe BOIIPOCHl CTPOUTENBCTBA B rOpoJie. DKOJIOrMUecKre TpeOoOBaHUs K
OpraHU3alMK CTPOUTENBCTBA B Topoie. Marepuaibl, HCIIOJIb3YEMbIE€ B CTPOUTENIBCTBE JKUIIBIX
JIOMOB M HEXKWJIBIX MomenieHui. Mx skomornueckast 6e3omacHocts. KoHTpoIb 32 KauecTBOM
CTPOUTEIBCTBA.

Ceabckasn cpena. OcoOCHHOCTH Cpe/ibl OOUTAHHS YEIOBEKA B YCIOBHUSAX CEITLCKOM
MecTHOCTH. CeNnbCcKoe X03sIMCTBO M €T0 SKOJIOTHYECKHEe MPOOIEeMBI.

JdemoHcTpaums.

CxeMa arposKOCHUCTEMBI.

IIpakTuyeckoe 3anaTHE No2

«Onucanue KWINILIA YeJIOBEKa KaK UCKYCCTBEHHON 3KOCUCTEMBD.

I11. Konuenuusi ycTOM4YMBOro pa3BUTHs.

Bo3HuKkHOBeHHE KOHIENINH YCTOHYMBOI0 pa3BUTHSL. [ 100abHble dKON02UYECKUe
npobnemsl u cnocodwvl ux peuieHus. BO3ZHUKHOBEHHE SKOJOTUYECKUX MOHATUH «YCTOMYHUBOCTHY U
«YCTOMYMBOE PA3BUTHEY.

«YCcTOHYMBOCTD M pa3BUTHe». CIOCOOBI pEIICHHS YKOJIOTHUSCKUX TPOOIIeM B paMKax
KOHLIETILHUH «Y CTOMYUBOCTD U PA3BUTHE». DKOJIOTHUECKUI CIE U UHJEKC YEJIOBEYECKOTO
pa3BUTHSL.

JdemoHncTpanmu.

Hcnonb30BaHne pecypcoB U pa3BUTHE YEIOBEYECKOTO MOTEHIAANIA.

NHpaekc «KUBOI MIaHEThI.

OKOJIOTUYECKHH CIIE].

IIpakTyeckoe 3ansaTue Ne3

«PereHne 3K0I0rnYeCcKuX 3a/1ad Ha YCTOMYMBOCTh U PA3BUTHUEY.
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IV. Oxpana npupoasl.

IIpuponooxpanHas 1eATeNAbHOCTD. M cmopus oxpanvl npupoosi 6 Poccuu. Tunbsl opranu-
3a1Mid, CIOCOOCTBYIOIUX OXpaHe mpupoasl. Oco00 oxpaHsieMble PUPOIHBIE TEPPUTOPUU U HX
3aKOHOJIaTEIBHBIN CTaTyC. DKOJIOTHUYECKUE KPUZHUCHI U DKOJIOTHYECKUE CUTYAITUU. JKOJIOTUYECKHE

npo6aemsl Poccun.

IIpupoaubie pecypcebl 1 uX oxpana. [IpupoHO-TeppUTOpHATHHBIE ACTICKTHI
sKosoruueckux npodaem. [IpupogHsie pecypebl v criocoObl X oxpaHbl. OXpaHa JIECHBIX PeCypcoB
B Poccun. Bo3aMOXHOCTH yIIpaBJIeHUS SKOJIOTHUECKUMHU CUCTEMaMH (Ha TIPUMEPE JICCHBIX
OMOTreOIICHO30B U BOJAHBIX OMOIIEHO30B).

JemMoHCTpauMu.

SpycCHOCTH PacTUTENBHOTO COOOIIECTRA.

[IuimeBkie ey U CETH B OMOLICHO3E.

KpyroBoport BelecTB 1 npeBpalieHnue 3HePTUr B SKOCHCTEME.

Oco00 oxpaHsieMbIe IPUPOIHEBIE TeppuTopun Poccuu.

IIpakTH4eckoe 3ansaTHe Ned

«CpaBHI/ITCJ'IBHOC OIMMCAHUEC €CCTCCTBCHHBIX NPUPOAHBIX CUCTEM U arpOOKOCUCTEMED).

HpI/IMepHBIG TCMBI JOKJIaI0B.

1)Bo3o6HOBIsIeMbIE U HEBO30OHOBIISIEMBIE PECYPCHI: CIIOCOOBI PEIIEHUS TPOOIEMBI

YICYEPIIACMOCTH.

3) Hcropus u pa3BUTHE KOHLENIMH YCTOHUYUBOTO Pa3BUTHSI.

4) Oxpyxaromas cpejia ¥ €e KOMIIOHEHTBI: Pa3JInYHbIEC B3TJISIIBI HA OHY POOIeMYy.

5) OcHOBHBIE 3KOJIOTUYECKHE TIPUOPUTETHI COBPEMEHHOTO MHpA.

6) Ocob0 HeOIaronpUsATHBIE B 9KOJIOTHIECKOM OTHOIIEHUH TeppuTtopun Poccuu:
BO3MOYHBIE CITOCOOBI peIIeHus MpodIIeM.

7) Ocobo oxpaHsieMble TPUPOIHBIE TEPPUTOPUN U UX 3HAYCHHE B OXPAHE IPHPO/IBL.

8) [Momymsauus Kak HKOJOrHUYEcKasi €TUHHLIA.

9) IlpuunHBI BOBHUKHOBEHUS HKOJIOTHYECKUX MPOOJIEM B FOpPOJIE.

10) IIpo6nembl BOJHBIX pECYpCOB U CLIOCOOBI UX pemeHus B Poccum.

11) I[IpobnemMbl TOYBEHHOM YPO3UH U CLIOCOOBI ee pemreHus B Poccun.

12) IIpo6nembl yCTOWYMBOCTH JIECHBIX 3KocucTeM B Poccum.

13) Cuctema KOHTPOJIS 3@ IKOJIOTHIECKON Oe30IMacHOCThIO B Poccuu.

14) CoBpeMeHHBbIE TpeOOBaHMS K SKOJIOTHYECKOM 6€30MacHOCTH MPOJYKTOB MUTAHHUSL.

15) CtpykTypa 3KOJOTUYECKON CUCTEMBI.

16) TBepabie ObITOBBIE OTXOABI U COCOOBI PELICHUs TPOOJIEMBI UX YTHIIN3AIUH.

17) DHepreTryeckue pecypehl v mpodaeMa uX UCUepIIaeMOCTH.

Temarnueckuii miian EcrecTBo3HaHue

HanmenoBanue Copnepxanue yueOHOro MmarepuaJia, 1adopaTtopabie padoThbl U NPaKTHYEC
pa3/iesIoB H TeM 3aHATHS, CAMOCTOSATEIbHAsl padoTa 00y4alommxcs

1 2

PA3JEJI PU3UKA

Beenenne Conepxxanue yueOHOro MaTepuaa:

(DI/I3I/IKa-Hay1(a O IIpupoac. dusnueckue BCJIIMYHHBI, CAUHNUIBI UX U3MCPCHUA.

JlabopaTopnasi padora Nel "OrnpezenieHue MmI0OTHOCTH TBEPJOTo Tea'"

Pa3zgen 1. Mexanuka.
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Tema 1.1. CojepkaHue y4eOHOro MaTepuara;
Kunemaruka. 1 | Mexannueckoe JBUKEHHUE, TapaMETpPHI.
PaBHOMepHOe ABMxkeHue. PaBHONIEpeMEeHHOE MPSIMOJIUHENHOE IBUKCHUE
2. | JlJabopaTopHo-npakTHueckasi padora Ne2 «OnpeaeneHue yCKOpEHUs mp
PaBHOYCKOPEH. JBUKEHUN
Tema 1.2. Ilnnamuka. Coneprkanre y4eOHOro MaTepuara;
1 | 3akonbl HeloTOHA.
2. | Buapl cuil. 3aKOH BCEMUPHOTO TSATOTEHHUS.
Tema 1.3. 3akonbl Cogneprkanre y4eOHOro MaTepuana;

COXpaHeHHs

1

NMityiibe, 3aKOH COXpaHEHUS! UMITYJIbCA.
DOHeprusi, 3aKOH COXPAaHEHUsI SHEPTHH.

Pa3nes 2. MoaekyaspHas

(pu3uka M TepMOAMHAMUKA.

Tema 2.1. OcHOBEBI
MOJIEKYJISIPHO-
KHHETHYeCKOH Teopuu
(MKT).

Copepxanue yueOHOT0 MaTepHraa;

1 | OcHoBuble nosioxkennst MKT. ['a30BbIe 3aKOHBI.

2. | U3omporecchl.

3. | JlabopaTopHasi padora Ne3 "[IpoBepka 3akona boins-Mapuorra"

Tema 2.2. OcHOBBI

Conepkanue yueOHOTO MaTepraa:

TePpMOIMHAMHUKH.

1.

| 3aKOHBI TEPMOJUHAMUKH.

Tema 2.3. CBoiicTBa

Co

JepKaHue y4eOHOro MaTepHana;

MapoB, ;KUJAKOCTEN 1
TBepAbIX TeJl.

1.

JladopoTopHo-nnpakTuuyeckas padora Ne4 «OnpenencHue napameTpoB
BO3lyXa B Ay TUTOPHI.

2. | Moaenb cTpoeHuUs JKUIKOCTH U TBEPJIOTO TeJIa.

3. | JIaGopaTopHas padota Ne5 "OmnpeneneHue kodhuIreHTa ToBepXHOCT
HATSHKEHUSI BOJBD»

4. | JlabopaTopHas padora Ne6 "Onpenenenue ko3 duimenta pacmpeHus

Mpy HarpeBaHuu"

Pasnen 3. DaexkTpoguHamMuka.

Tema 3.1. CogepxaHue yueOHOT0 MaTepHaa;
JJIeKTpuYecKoe moJie. 1. | Onexrpuyeckuii 3apsi.3akoH Kynona

2. | DneKkTpuuecKoe MoJjie, ero XapaKTepUCTUKU.
Tema 3.2. 3akoHbI Cojnepkanne y4eOHOro MaTepurana

MOCTOAHHOI'0 TOKA 1. | [locTosiHHBII TOK.
3akoHbl OMa 1J1d y4acTKa U 3aMKHYTOM LIETIH.
2. | [locnenoBarenbHOE U MapaICIbHOE COSAMHEHUE TTPOBOTHUKOB.
IIpakTnyeckas padora "Pacyer RokB."
3. | TertoBoe neiictBue Toka.. 3akoH Jxoyns-Jlenmna. Pabora u MOIIHOCTE T
4. | JlabopaTopHnasi padora Ne7 "llenu nocTtosiHHOrO TOKA"
5. | JIabopaTtopHasi pa6ora Ne§ "OnpeneneHne yaeabHOT0 CONPOTHUBICHUS
6. | JlabopaTtopnas pab6ota Ne9 "lccinenoBanue 3aBUCUMOCTH MOIITHOCTH, T
JIAMIIOW OT HaNpsHKEHUS Ha ee 3akumax”"
7. | JladbopaTopHasi padora Nel0 «Onpenenenue /1C u BHyTp conpoTHUBIIE
MCTOYHHKA TOKa»
Tema 3.3. MaruutHoe Cojepkanne y4eOHOro MaTepuana
noJe. 1. | MarauTtHoe mose, ero XapakTepUCTUKH.
2. | Cuna Amnepa. D1eKTporu3MepUTeabHble MPHUOOPHI
Tema 3.4. CopepxaHrie yueOHOTO MaTepHaa;
DJIeKTPOMArHUTHAsI 1. | Onbiter @apanes. DneKTpoMarHuTHas WHIYKITUS, YaCTHBIA U OOIINN CITy
HHIYKIHUS.

Pa3nen 4. Koje0anusi ¥ BOJIHBI

Tema 4.1.

| Cojepkanue y4eOHOro MaTepuarna;
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Mexannueckue
K0JIe0AHUA M BOJIHBI

MexaHn4ecKHe KojacOaHus 1 BOJIHBL.

JlaGopaTopHnas padora Nell"OnpeneneHue yCKOpeHUs: CBOOOAHOTO Majy
MIOMOUIbI0 MATEMATUYECKOTO MasiTHUKA"

Tema 4.2.
DJIeKTPOMATHUTHbIE
KO0JI€0aHUA U BOJIHBI.

CojieprkaHne y4eOHOro MaTepraia

1.

[TepemeHnHBI# TOK, €T0 MapaMeTpsl, rpaduk.
JlaGopaTtopHo-npakTuyeckas padora Nel2 «/ccienoBanue 3/M koneda
MTOMOIIIBIO OcTHIIIOTpaday

QHGKTpOMaFHI/ITHOC 110JIC, DJICKTPOMAIHUTHBLIC BOJIHBI.

Pa3pean 5. Onruka

Tema 5.1. BoinoBas
ONITHKA

Cojnepkanne y4eOHOro MaTepuana

1. | 3akoHbl oTpaxkeHus u npesnomieHus. [losHoe oTpaxeHue.

2. | JIabopaTopHo-npakTHYeckasi padora Nel3 «OnpeneneHue mokazaresns
MIPEJIOMJICHUS CTEKJIa»

3. | UaTepdepennus, mudpakus U AUCTIEPCUS CBETA.

7. | JlabopaTopHnasi padora Nel4 "OnpeneneHue JJIMHbI CBETOBOM BOJIHBI C 11
TUGPAKIIMOHHON perieTku”

8. | JlabopaTopnasi padora NelS "HaGmroneHne ciekTpo"

Pa3nes 6 DiieMeHTHI KBAHTOBOM (pu3nkm.

Tema 6.1 KBanToBasi
OIITUKA

CojepkaHue y4eOHOro MaTepuasa

1.

| KBanroBas runotesa IInanka. KBantoBas npupoja ceeta

Tema 6.2. ®uszuka
aToMa.

CojieprkaHue y4eOHOro MaTepuasa

1.

| Crpoenne aToma: IIaHeTapHasi MOJENb H IIOCTYIAaThl Bopa.

Tema 6.3. ®uszuka
aTOMHOTO si/Ipa.

Cojepxkanue yueOHOro MaTepuana

1.

CTpOGHI/Ie ATOMHOTO sapa. ﬂ,[[epHLIe CHIIBI. Z[e(peKT MaCChl aTOMHBIX S

HTOro (pu3uKa
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HanmenoBanue Coaeprxanue y4eOHOro MaTepuaJa, 1a00paTopHbie padOThI U MPAKTHYECK
pa3jesioB U TeM caMoCTOsITe1bHasi padoTa o0y4yarommxcs
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2

PA3JAEJ 2 BUOJIOT'USA

BBCACHUC

| [Ipenmer u 3agaun OMONIOTHH. Y POBHU OpraHu3aIiy Ku3HU. CBOHCTBA KUBBIX O

Pa3zgen 1.Y4yenue o kierke.

Tema 1.1
XuMuueckas
OpraHu3alus KJICTKU.

Conepkanue yueOHOTO Marepuaa:

1.

HeOpFaHI/I‘ICCKI/IC " OPraHNn4YCeCKUC BCUICCTBA, UX POJIb B KIICTKC.

IlpakTuueckas pa6ora Nel « CTpykTypa OEIKOBOI MOJIEKYJIIBD).

Tema 1.2.
Crpoenue u GyHKITUN
KIICTKU.

Cosepkanuie yueOHOTro Marepuaa;

1.

JlaGoparopnas padora Ne 1CtpoeHMe KIETKH TPOKAPUOT, FyKapruoT. Bu
Crpoenue ¥ QyHKIIMHA OPTaHOUIOB KIIETKH dyKapHOT.
«M3yuenue cTpoeHus KJIETKU MOJI MUKPOCKOTIOMY.

Tema 1.3.

OOMEH BEIIECTB U
NpeBpaICHUe YHEPTUU
B KJIETKE.

Conepkanue yueOHOTO Marepuaa:

1.

OTansl OHEPTCTUUCCKOTO oboMmeHa. DorocunTe3. buonornueckuii cuaTEe3 O€

Pazpen I1.

Pa3mMHoKeHNe M HHAMBHAYAJTbHOE PAa3BUTHE OPraHU3MOB.

Tema 2.1. Cognepkanne yueOHOro MaTepuara;

Pa3zmuoxenue 1. | Henenue kmetku. AMuto3. Muto3. Meiio3. CriocoObl pa3sMHOKESHHSL.
OpPTaHHU3MOB.

Tema 2.2. CojeprkaHue y4eOHOro MaTepHara:

WunuBuayansHOE 1. | OnTorenes. DOMOpuOHANIBHOE, TOCTIMOPHOHAILHOE pa3BuTHE.  Bpen

Pa3BUTHC OPraHU3MOB.

pa3IuuHbIX (HaKTOPOB Ha PAa3BUTHE 3aPOIBIIIA.

IpakTnueckas padora Ne2 «CxoACTBO 3apOJIbIIIei TO3BOHOYHBIX.

Paszngen II1.OcHOBBI TEHETHKH U CEeJIEKIIHH.

Tema 3.1.
OCHOBHBIE [TIOHATHAA U
3aKOHBbI TCHCTHUKU.

Cognepkanue yueOHOro MaTepuaa

1.

HpeI[MCT 1 3aJa491 rCHCTHUKU. OcHOBHBIC IOHATHA, MCTOJbI K 3aKOHBI I'CHC

IpakTnueckas padbora Ne3 « CocTaBJI€HHE CXEM CKPEIIMBAHUS.

Tema 3.2. CojieprkaHue yueOHOro MaTepuaa

3aKOHOMEPHOCTH 1. | MoHorubpunHoe u IuruOpuaHoe ckpelmuBaHue. B3aumoneiicTBue an

HACJIEICTBEHHOCTU U T.Moprana. Pemenue 3anau.

U3MEHYMBOCTH. 2. | JIabopaTopHas padora Ne2Buabl ©3MEHYMBOCTH. MyTallMOHHAsA U MOAH
M3MEHYMBOCTh. Bapuanumonnslii psa u kpusad. Hopma peakuuu. 3akon H.
«[locTpoeHne BaprHallMOHHOTO Psijia U KPUBOM».

Tema 3.3. Cognepkanne yueOHOro MaTepuasa

OCHOBBI celleKIIuu
pacTeHui, KUBOTHBIX U
MUKPOOPTraHU3MOB.

1.

IIpeamer u 3anaum cenekuuu. LIEHTPBI IPOUCXO0XKIEHUS KYJIBTYPHBIX PacT
BasuinoBy. OCHOBHBIE METOJIbI CEJICKIIMU PACTEHHM, J)KUBOTHBIX H MUKPOO

IlpakTuueckas padora Ne4 «BrlsiBlieHHEe MyTareHOB B OKPYXaIOLIEH cpeiey.

Pazgea IV. [lpoucxoxkaeHne u pa3BuTHe ;KU3HM HA 3emJie. IBOJIOIMOHHOE YYeHHeE.

Tema 4.1. Copepxanue yaeOHOTO MaTepualia
[Ipoucxoxnenue u
1. | AHanu3 1 OLIEHKA pa3IMYHbIX TMIIOTE3 IPOUCXO0XKAECHU kHu3HHU. KpaTkas
Hayajb-HbIE JTarnbl
pa3BUTHUS KU3HU Ha 3eMiie.

pa3sBUTHUA OKU3HM Ha

3emue.

Tema 4.2. Copneprxanue yueOHOro MaTepuaia

Hcropus pa3sBUTHS

SBOJIIOLMOHHBIX HIEH.

1.

3HaKOMCTBO ¢ 3BOOIMOHHBIMU Uiesmu K. JIuanes, XK.b.Jlamapka, Y. lap
€ro KpuTEpPUU U CTPYKTYpa.

IMpakTnueckasi padora Ne5 « Onrcanue BUJIOB 10 KPUTEPHIMY.

Tema 4.3.

Conepxanue yueOHOTO MaTepuaia
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MI/IKp03BOJ'IIOI_[I/I$I u
MaKpO3BOJIIOLI M.

1. | bopsba 3a cymectBoBanue. EcrectBennslii 0t60p. [IprcnocobieHHOCTD 0
pe3yabTaT AEUCTBHSI €CTECTBEHHOTO 0TOOpA.

2. | JlabopaTtopHasi padota Ne 3 [';1aBHbIC ITyTH U HANPABIICHUS SBOJIOIHNH.
JlokazatenbcTBa 3BoMoNNH. «IIpucoco0IeHHOCTh OPraHU3MOB K Cpeiey.

[TpakTtuueckas padota Ne6 « OCHOBHBIC ITyTH 3BOJIIOIMH: apoMOpP(03, HIAHO0A AT

Pa3nen V. Ilponcxo:kaeHue yejaoBeKa.

Tema 5.1.
AHTpOIoreHes.
YenoBevyeckue pachl.

Copepxanue yueOHOro Marepuasia

1. | loka3zarenpCTBa MPOUCXOXKIACHUS YeJOBeKa JIBMKYyIME CHIIBI aHTPOIOT
9BOJIIOLIMM YesoBeKa. YeloBeueckue pachl, €MHCTBO UX MPOUCXOKICHHUS.

IIpakTHyeckasa padora Ne7 «AHanM3 U OLIEHKA Pa3IMYHBIX TUIIOTE3 O P
YEJIOBEKa.

Pasnea VI. 3xkocucrema

Tema 6.1.

Cogepxanue yueOHOro Marepuaa

DKoJjorus-Hayka 0
4 1. | Oxonoruueckue (akropel. CTpykTypa OmoreorieHo3a. llenmn nuranus.
B3aMMO-OTHOILIEHUSIX o
XpaHa IKOCHCTEM.
OpPTaHU3MOB.
IIpakTnyeckass padora Ne8 «CpaBHuTEnbHass XapaKTepUCTHKAa  OHOT
arpoIeHo3ay.
Tema 6.2. CopepxaHue y4eOHOTO MaTepralia

buocdepa-rnodansHas
sKocuctema. buocdepa
Y YEJIOBEK

1. | buocdepa u cBoiictBa O6uomaccel. Yuenue Bepnaackoro o Ouocdepe.
BemectB. buochepa m uenmoBek. Hoocdepa. Oxpana Ouo-chepst u
PAIMOHAIBHOTO MPUPOIOTIONH30BAHHSL.

IIpakTHyeckas padora Ne9 « CocTaBieHre MUIIEBBIX LIETIENH.

Pasnea VII.

Tema 7.1.

buonmka kak omHo wu3
HaIpaBJICHUH pPa3BUTHS
KHOCPHETHKH.

Cogepxanue yueOHOro Marepuasia

1. | Ilpumepsl UCII0JIb30BaHUs B XO35HCTBEHHOU JEeATEIIbHOCTH
MOp(hoyHKIMOHATIBHBIX YEPT OPraHU3allMd OPraHU3MOB IPU CO3/1aHUU
CUCTEM B CTPOUTEIILCTBE.
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PA3JIEJI 3 OKOJIOI'UsA

BBenenne

OOBEKT U3yUYeHHsI IKOJIOTUN — B3aUMOJICHCTBUE )KUBBIX cucTeM. McTopus pas
MeTO/IbI SK0JIOTHH. Ponb sKkonoruu B popMuUpoBaHUN COBPEMEHHON KapTHHBI M
3HaueHne SKOJOTHH B OCBOSHHH Mpodeccuii U CennaIbHOCTeH CpeTHErO
podeCCHOHATEHOTO 00pa30BaHMsI.

Pasnen I.

IKoJIorus Kak HayvYHad JUCHHUILIMHA.

Tema 1.1

CozeprkaHue yueOHOTo MaTepuaa;

O01as YKoJI0rusl.

1. | Cpena oburanmst u daktopsl cpenbl. OONME 3aKOHOMEPHOCTH JCHCTB
cpensl Ha opraam3M. [lonynsus. Dkocucrema. buocdepa.

Tema 1.2.

Cogepxanuie yueOHOTO MaTepHana;

ConmanpHas dKOJIOTHS.

1. | Ilpenmer wu3ydenusi comuanbHOM d3Konoruu. Cpema, OKpyKaromias
cnenuduka u coctosiaue. [loHsTHE «3arps3HEHNE CPEJIbIY.

Tema 1.3.

Conepkanue yueOHOTO MaTepHuaa:

HpI/IKJ]a,Z[HaSI OKOJIOT'UA.

1. | Dxomoruueckue nMpoOsIeMbl: perHoHaIbHbIE U TI00anbHbIe. [IpHuuHbI BO
1J100aJIbHBIX 3KOJIOTMYECKHX MPOOIEM.

IIpakTHyeckas padora Nel
«OrnucaHue aHTPOIIOTEHHBIX U3MEHEHUH B €CTECTBEHHBIX MPUPOIHBIX JIAH/IIA
MECTHOCTH, OKpY>Karoleil 00yJyaromerocsy».

Pasnea I1.

Cpezla O0MTaHUS YeJIOBEKA M IKOJIOrHvYecKasi 0€301MacHOCTb.

Tema 2.1. Cogepxanue yueOHOTO MaTepHana;

Cpena oburanus 1. | Okpyxarolas 4eJoBeKa cpejia 1 ee KOMIOHEHThl. EcTecTBeHHas U UCKycC
YEJIOBEeKa. cpenbl obutanus yenoeka. ConpanpHas cpefa.

Tema 2.2. Conepkanre y4eOHOro MaTepuana;

I'oponackas cpena.

1. | Topoackas kBapTupa U TpeOOBaHUS K €€ SKOJIOTHYECKOH 0€30MacHOCTH.
BUOpaIMs B TOPOACKUX YCIOBUSAX. BiusHue nmryma u BUOpauu Ha 310po
TOPOACKOI0 YeI0BEKa.

2. DKOJIOTHYECKHE BOITPOCHI CTPOUTEIIBCTBA B I'OPOAC. MaTepI/IaJ'II)I, HCIIOJIb
CTPOUTCIILCTBEC KUJIbIX JOMOB U HCIKUJIBIX HOMGH_[eHI/If/'I, HX 3KOJIOTHYCCKA,
0€30I1aCHOCTb. KOHTpOJ'IB 34 Ka4YCCTBOM CTPOUTECILCTBA.

IIpakTuyeckas padora Ne2 «OmnucaHue >KWIWIIA YEJIOBEKAa Kak U

9KOCHCTEMBD.
Tema 2.3. Cojepkanue y4eOHOro Matepuana
Cennckas cpena. 1. | OcobeHHOCTH cpelbl OOMTAHUS YEIOBEKA B YCIOBUSIX CEIBCKON MECTHOC

XO3SIIICTBO U €r0 3KOJOTHYeCcKHe MpoOIeMBbl.

Pasnen I11.

Konuenumus yCTOﬁ‘-[HBOl"O pPa3sBUTHA.

Tema 3.1 CojepkaHue y4eOHOro MaTepuara;

Bo3nukHOBeHME 1. | 'moGanpHBIE HKOIOTUYECKUE TPOOIEMBI U CLIOCOOBI MX perieHus. Bo3uu
KOHIENIHUH YCTOWYHUBOTO AKOJIOTUYECKUX MOHATUI «YCTOWYHUBOCTBY» U «YCTOMYMBOE PA3BUTHEY.
pa3BUTHSL.

Tema 3.2. Coneprkanue yueOHOro MaTepuana:

YceroiunBoCTh U

pasBuTHC. 1. | CrocoObI penieHrs SKOIOTUYECKHUX MPoOIeM B paMKax KOHIICTIIIUN « Y CT

Pa3BUTHLY. DKOJIOTMYCCKHI CJICA M HHACKC YCJIOBCUYCCKOI'O PA3BUTHA.
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| Ipaktuueckas paGora Ne3« PeleHne dKOJIOTMYECKHX 33124 Ha YCTOIYMBOCTD

Paszpen IV.

Oxpana npupoasbl.

Tema 4.1 Coneprkanne ydeOHOro MaTepuana:

[Ipuponooxpannas

JIEATEeIIbHOCTD. 1. | Uctopus oxpansl nmpupoasl B Poccuu. Tumnsl opranuzaiuii, CiocoOCTBYIO
npupoibl. Ocob0 oxXpaHseMbIe PUPOIHBIC TEPPUTOPHUH U UX 3aKOHOAATE
cTartyc.

2. | CemuHap «IKOJOTUYECKHE KPUUCHI U IKOJIOTHUECKUE CUTYAIHH. DKOJIO

npobsieMbl Poccumny.

Tema 4.2. Cojneprkanre y4eOHOro MaTepuarna;

[Ipupoanslie pecypchl 1
HX OXpaHa.

1. | IlpupoaHO-TeppUTOpUANIbHBIE ACTIEKThI IKOJIOTHYECKUX npobiieM. [Ipupo
pecypcebl U ciocoObl ux oxpanbl. OxpaHa JiecHbIX pecypcoB B Poccun. Bo
yIPaBJIEHUS 3KOJOTMYECKMMHU CUCTEMaMU.

[TpaxTrueckas padbora Ne4 « CpaBHUTEIBHOE ONMKMCAHUE €CTECTBEHHBIX IPUPO/T

arpo3KOCHUCTEMBIY.

JInddepennupoBanHblii 324ET (KOMIUIEKCHBIN: GuU3MKa, 0M0JI0THSA, IKOJIO0

PA3JIEJ 4 XUMUA

Pazgea 1. Oprannyeckasi Xummusi

BBenenue Conep:xaHue y4eOHOro MaTepuaJia
OCHOBBI TEOPHH CTPOCHHUS OPTraHHNUECKHUX BEIIECTB
Tema 1.1. Conep:xaHue y4eOHOro MaTepuaJia
IIpenenbuble Knacc «Ankanby. [lonyuenue u ux npumenenre CTpoeHHEe, CBOMCTBA alIKaHOB
YTJI€BOIOPOIbI TPOU3BOTHBIX
Tema 1.2 Coaep:xaHue yueOHOro MaTepHaJia
Henpenenbubie Kinacc «Ankenbl» , Knace « AjlkagueHb
YTI€BOAOPOBI JlaboparopHas pabota Nel «YrieBo1opoabl psja 3TUICHA»
Krnacc «ANKUHBI
JlabopaTtopHas padota No2 «ITonumepsl — IIIACTUKH B SJTACTOMEPHI
Tema 1.3 Conep:kaHue y4eOHOT0 MaTepuaJia
ApomMarnueckue Knacc «Apens» benzod, Tomyon
YIJIEBOIOPOBI
Tema 1.4 Copep:xaHue y4e0HOI0 MaTepHuaJia
IIpuponnsie ucrounuku | [TpupoHble HICTOYHUKH YTIEBOJOPOAOB: HEPTh, IPUPOAHBIA U OMYTHBIN Ta3b
YHJICBOA0OPOAOB JlaGopatopHas pabota Ne3 «IIpupoiHbIe HCTOUHUKH YITIEBOJIOPOJOB: HEPTh, IT
IOy THBIM ra3bl»
Tema 1.5 Copep:xanue yueOHOro MaTepuaJia
Kucnoponconepxkamue | Kinace «CiupTe»

OpTraHHUYCCKUC BCIICCTBA

Jlaboparophas pabota Ned «Criuptel. DeHom»

Knacc «Anpaeruas)

KapOoHOBBIE KHUCIIOTHI
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JlaGopaTopHas pabora Ne 5 « AnbJaeruibl 1 KapOOHOBBIE KUCIOTHDY

Knacc «B)XXK» Mria.

Tema 1.6 Conep:xanue yueOHOro MaTepuaJia

YrieBobl Kiacc «YrineBonb»
[Tonucaxapuapl. Kpaxmait, 1emito103a, IITMKOreH U UHYJIMH.
JlaboparopHas paboTa Ne6 «YraeBoab»

Tema 1.7 Conep:xaHue y4eOHOro MaTepuaJia

A3zoTtcoaepikainue Knacc « AMuHb1). AMUHOKHUCIOTHL. benku
OpraHUYCCKHe JlaGopaTtopHas pabora No7 «CBoiicTBa OSJIKOB M MX (DYHKITHI
COCAMHECHHUS JlaGopaTopHas padora Ne 8 «buomnonumepsl. BogokHay

Pazgen 2. O0mas u HeopraHu4veckasi XuMus

Tema 2.1
O01as Xumus

Copepxanue yueOHOro MaTepuaJia

Ileprognyeckuii 3aKOH U CHCTEMa XUMH4YECKUX AeMeHToB J[.M. Menneneesa

Tunel xumudecko cBsa3u. Kimaccrl HCOPIraHNYCCKUX COCIUHECHUIA.

DJIEKTPOJIUTHYECKAs AUCcCoManus. I uaponus conen

JlaGopaTopHas pabota Ne9 «DiieKTponuTHIecKas qucconmanus. I'uapoaus comn

Tema 2.2 Copep:xaHue y4e0HOI0 MaTepuaJa
Hewmerainsl 00630p HemeTauoB. BaxkHeiie coeTMHEHNS] HEMETAJIIOB. 3HAY€HHE B CTPOUT
Tema 2.3 Copnep:xanue yueOHOro MaTepuaJia
MuHepaibl 1 UX
p JlaboparopHas pabota Nel0Q «MuHepaiibl, TOpHbIE TOPOIBI»
HCIIOJIb30BaHUE
JlaGopaTtopHas pabora Nel1 «CunrkaTHast IPOMBIIIUICHHOCTh. 3HAYEHHUE B CTPO
Tema 2.4 Conep:xanue yueOHOro MaTepuaJia
Meramnsl 00630p MetasoB. Koppo3usi MeTasisioB, METO/IbI 3aILUTHI

JlabopaTtopHas pabora Nel2 «Metamnbsl. OOmiue CBONCTBa»

JlaGopaTtopHas padora Nel3 «Metamibl. CritaBeiy

Illenounslie menouHo3eMenbHbIe MeTauTbl. JKécTkocTh Boabl. IloHaTHE 00 aT™m

muddepeHMpoBaHHbIN 3a4€T (XUMHSIHhU3HKA)

Bcero o
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7. YAEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE PEAJIN3AIIMU ITIPOTPAMMbBI YYEBHOM
JUCIUITJIMHbI

7.1. TpeﬁoBaHHﬂ K MUHHMAJBbHOMY MaT€PUAJIBHO-TEXHUYECCKOMY o0ecrnevYeHuIo

OcBoeHue mnporpaMMbl y4dyeOHOW AMCHUIUIMHBI «EcTecTBO3HaHHME» Mpeanojaraer
HalMyue KabMHeTa XUMHH ¢ JabopaTtopuel u 1a00paHTCKON KOMHATOMH, B KOTOPOM HMEEeTCs
BO3MOXHOCTb 00€CIIeUnTh CBOOOIHBIN 10CTyN B IHTEpHET BO BpeMs yUeOHOTO 3aHTHS U B
NEepUOJ BHEYPOUHOH JEATEIbHOCTH 00yUYatoIuXCs.

[Tomemenne  kabuHeTa  JIOJDKHO — YJOBIETBOPATH  TpeOoBanusiM  CaHMTapHO-
AMUAEMHONIOTHYeCKUX TpaBuil U HopMaTtuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAILIEHO
TUIOBBIM O0OpYJIOBaHMEM, YKa3aHHbIM B HACTOALIUMX TpPeOOBAHUAX, B TOM YHUCIE
CHELMAIN3UPOBAHHON yueOHOM MeOenblo M CpeacTBaMU OOYYeHHMS, JOCTATOYHBIMHU JUIS
BBITIOJTHEHHSI TPEOOBAaHUH K YPOBHIO IOJTOTOBKU 00yYatOIIUXCSL.

B xabuneTe MOMKHO OBITH MYJIbTUMEIUHHOE 000PYIOBaHWE, MOCPEICTBOM KOTOPOTO
YYaCTHUKU 00pa30BaTeIbHOIO MPoIecca MOTYT MPOCMATPUBATh BU3YATbHYI0 HHPOPMAIUIO
M0 XUMHH, CO3JaBaTh MPE3CHTALIMH, BUACOMATCPHUAJIBI U T.II.

B coctraB y4eOHO-METOMMUECKOTO U MaTEePHAIBHO-TEXHHYECKOTO OCHAIEHUsI KaOWHeTa
XUMHUH BXOJSIT:

* MHOTO()YHKIIMOHAIBHBIH KOMIUIEKC Ipeno/aBares;

* HaTypajbHble OOBEKTHl, MOJEIH, MNpPUOOPHl U HAOOpPHI AN  IOCTAHOBKH
JEMOHCTPALIMOHHOTO U YYEHUYECKOTO dKCIIEPUMEHTA;

* [eyaTHbIE U DKPAHHO-3BYKOBBIE CPE/ICTBA OOYUEHUS;

* CpeJlCTBa HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

* PpEaKTUBBHI;

* TEpeYHH OCHOBHOMU U JIOTIOJIHUTEIHHON Y4eOHOM! JIUTepaTyphl;

* BCIIOMOTaTelbHOE 000pYA0BaHNE U MHCTPYKIINH;

* OuOMMOTEUHBIN QOHT.

* 00opynoBaHHE U PEAKTUBBI COTJIACHO YCTAHOBJICHHOMY CTaHJAPTHOMY IEPEUHIO IS
KaOMHETa XUMUH.

B 6ubnuoreunslit GoHA BXOAAT yUeOHUKH U yueOHO-MeTonndeckue KoMiuiekTsl (Y MK),
PCKOMEHJIOBAaHHBIC WJIM JIONMYIICHHBIC JUIS WCIOJIB30BAaHUS B  MPOQPECCHOHATBHBIX
00pa3oBaTeNbHBIX OPTaHU3AIUAX, PEATH3YIONUX 00pa30BaTENbHYIO MPOTPaMMy CPETHETO
obmero obpaszoBanusi B mpenenax ocBoeHus [IIICC3 CIIO nHa 6a3e OCHOBHOTO OOIIETO
o0Opa3oBaHusl.

bubnuoreunsii  ¢GoHA MOXKET OBITH JIOMOJHEH XUMHUYECKOW  DHIIMKIIONEIUCH,
CIPaBOYHHUKAMU, KHUTAMU JJI1 YTCHUS 110 XUMUHU.

B niporiecce ocBOocHHSI mporpamMMbl yAeOHOW JTUCITMIUIMHBI CTYACHTBHI JIOJDKHBI WMETh
BO3MOXXHOCTH JIOCTYIA K 3JIEKTPOHHBIM Y4€OHBIM MaTepuaiaM, UMEIOIIUMCS B CBOOOTHOM
noctyrne B cetd VMHTepHET (3JIEKTPOHHBIM KHHTaM, MpPaKTHKyMaM, TecTaM, MaTepHajam
EI'D u ap.).

Jlnst BBITOTHEHUST J1TaOOPATOPHBIX PabOT CTyIEHTaM HEOOXOAMMO WMETh MPOCTON H

[[BETHBIC KapaHAalllu, THHEHKY, TACTHK, IEPUYATKH, KAIbKYJISITOP, XalaT.
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Tpopumona T.U. Kpatkuii kypc GpU3MKN ¢ IpUMepamMH pelleHus 3a/1ay : yueOHoe mocodue
/ Tpodumona T.1. — Mocksa : KnoPyc, 2021. — 279 c. — (Cpennee npodeccuoHaibHOe
obpaszoBanue). — URL: https://www.book.ru. — Pexxum gocTyma: mo mojmucke.

Tapacoa O. M. JlabopaTtopHbie pabOTHI 10 (PU3MKE C BOMPOCAMHU H 33JIaHUSAMH : Y4eOHOE
noco6ue / O. M. TapacoB. — 2-e u3n., ucnp. u aon. — Mocksa : DOPYM : UHOPA-M,
2018. — 97 c¢.— (Cpenmnee mpodeccuoHanpbHOe oOpasoBanue). — URL:
https:/znanium.com. —Pexum nocTtymna: no nomucke.

HHTEpHET pecypehl:

www.fcior.edu.ru — @enepanbHbIil HEHTP HHPOPMAIIIOHHO-00pa30BaTENbHBIX PECYPCOB
www.physbook.ru —3nexkTpoHHBIH yueOHUK 10 pu3mKe.

www.cbook.ru — temoHcTpaloHHbIe ONbITHI 110 Gu3uke. KomnakT byka.
www.opentorrent.ru — yueOHbIe GHIBMBI IO (PUBHKE

https//fiz.1september.ru (yueOHO-MeTOIMUECKas TazeTa «DuU3ukay).

www.opentorrent.ru — yueOHbIe (PHIBMBI IO (PU3HKE

BUOJIOI'us
OcHoBHagl JuTEpaTypa

Kamenckuii A. A. buonorus. O6mas Ouonorus. 10-11 xmaccer : yueOHuk /A. A.
Kamenckwuit, E. A. Kpukcynos, B. B. Ilaceunuk. — 6-¢ u3z., crep. — Mocksa : Jlpoda, 2018.
— 368 c.: m1. — (Cpennee npodeccruoHanbHOe 00pa3oBanue). — 50 3K3.

MamontoB C. I'. OGmas Ouonorus : yue6nuk / C. I'. MamontoB, B. b. 3axapoB. —
Mocksa : KunoPyc, 2020. — 323 c. — (Cpennee npodeccuoHanbHoe oOpa3oBaHHE). —
URL: https://www.book.ru. — Pexxum goctyma: 1mo moJmcke.
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http://znanium.com/catalog.php
http://znanium.com/catalog.php

Epemuenko O. 3. buonorus : ydyenue o Ouocdepe : yueOHOEe mocoOue ISl CPETHETO
npodeccuonanbaoro obpaszoBanmsi / O. 3. Epemuenko. — 3-e¢ u3m., mepepab. u J0mM. —
Mocksa : UzpatensctBo FOpaiit, 2020. — 236 c. — (IIpodeccuonanpHoe oOpazoBaHuE). —
URL:https://urait.ru

XUMUA

OcHoBHas AUTEPATYpPa
Pym3utuc I'. E. Xumusa. 10 knacc. ba3oseiit ypoBens : yueOnux/ I'. E. Pymsutuc, @. T
®enpaman. — 4-e u3g. — MockBa : Ilpocemenne, 2018. — 224 c¢. — (Cpennee
npodeccruonanbHoe oOpazoBanue). — 50 3K3.
Pymsutuc I'.E. Xumus 10 xnacc. ba3oBbiil ypoBeHb : yueOHUK [T 0011€00pa3oBaTeIbHBIX
opranuzanuii / I'.E. Pymsutuc, ®.I'. ®enpaman.- 7-e u3a.- Mocksa : [Ipocsemenue, 2020.-
224 c. : w1 — 60 7Kk3.
Pym3uruc I'.E. Xumus 11 xnacc. bazoBeiii ypoBenb : yueOnuk / I'.E. Pymsutuc, ®@.I'.
®enpaman.- 7-e uzl.- Mocksa : IIpocsemenune, 2020.- 223 c. : ni. — 110 k3.
Epemun B.B. Xumus 10 kmacc. ba3zoBweiii ypoBenb: yueOHMK / B.B. Epemun, H.E.
Kysemenko, A.A. Jlposznos, B.B. Jlynun; nox pexa. B.B. Jlynuna.- - Mocksa : [poda,
2020.-223 c. : wi.- (Poccuiickuii y4eOHHUK).-253K3.
Epemun B.B. Xumus 11 xmacc. ba3oBbiii ypoBens: yueOnuk / B.B. Epemun, H.E.
Kysbemenko, A.A. po3nos, B.B. Jlynun; nox pen. B.B. Jlynuna.- 7 uza. Crepeotwur.-
Mockga : JIpoda, 2020.-223 c. : uin.- (Poccuiickuii yaeOHUK).-253K3.
Aprtemenko A. WU. Opranmveckas xumus : yueOHuk / A. U. Apremenko. — Mocksa :
KnoPyc, 2018. — 528 c. — (Cpemnee mnpodeccuonanpbHoe obpazoBanme). — URL:
https://www.book.ru. — Pexxum mocTyma: 1mo moamnucke.
I'nunka H. JI. OOmas xumus : yueOHoe nocobue / H. JI. I'munka. — Mocksa : KnoPyc,
2020. — 748 c¢. — (Cpemnee mnpodeccuoHanpbHoe oOpazoBanue). — URL:
https://www.book.ru. — Pexum f1ocTymna: 1mno nmoamucke.
BoromosioBa U. B. Heopranndeckas xumus : ydeOHoe nocooue / M. B. boromonosa. —
MockBa : Ansdpa-M, MHDOPA-M, 2020. - 336 c. — (Cpennee mnpodeccruoHaTbHOE
obpazoBanmne). — URL: https://znanium.com. — Pexxum jocTymna: 1mo moanucke.

JonoaHuTe bHas JUTEPATYPa
AHndunoresoBa U. B. Xumus : yuebnuk u npaktukym s CIIO / Y. B. AudunoreHosa,
A. B. ba6xog, B. A. [TorikoB. — 2-¢ u31., ucnp. u gomn. — Mocksa : U3narensctBo FOpaiir,
2020. — 291 c. — (IlpodeccuonanpHoe obpazoBanue). — URL:https://urait.ru. — Pexxum
JIOCTYTIA: TIO TIOATIHCKE.
Cracs H. ®. OOmias u Heopranuueckas xumusi. CHopaBOUHHK : ydueOHOE MOcoOHe JUIs
CIIO/ H. ®. Crace. — 4-e¢ uzn. — Mocksa : M3garensctBo FOpaiit, 2020. — 92 c. —
(ITpodeccuonanproe obpazoBanue). — URL:https://urait.ru. — Pexum goctyma: 1o
TIOJTITHCKE.
I'nunka H. JI. O0mias xumus. 3agaydl ¥ yNpaKHEHUS | y4eOHO-IPAaKTHUECKOe MocoOue
s CITO / H. JI. T'nunka ; mox pengakuuei B. A. ITonikoBa, A. B. babkoa. — 14-e uzn. —
Mocksa : UznatensctBo FOpaiit, 2020. — 236 ¢. — (IIpodeccuonanbHoe oOpa3oBaHue).
— URL: https://urait.ru. — Pexxum qoctyrma: 1mo moamnucke.

IKOJIOI'us
OcHoBHas1 JIUTEPATYPA
Mupxkun b. M. Oxonorus. 10 — 11knaccel. ba3zoBslit ypoBens : yuebnuk / b. M. Mupkus,
JI. T. HaymoBa. — Mocksa : Bentana — I'pad, 2018.- 400 ¢. — 50 3k3.
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Kousecaukos C. U. Dxonorus : yuebnuk / C. M. KonecuukoB. — Mocksa : KnoPyc, 2020.
— 244 c. — URL: https://www.book.ru. — (Cpennee npodeccrnoHanpbHOe 00pa3oBaHue). —
Pexum gocTyna: 1mo nojamnucke.

Iaabnepun M. B. OGmias skomorus : yueonuk / M. B. lNanpnepun. — Mocksa : ®opym,
HUI[ HNHOPA-M, 2020. - 336 c. — URL: https://znanium.com. — (Cpennee
npodeccruonanbHOe 00pazoBanHme). — Pexum J0cTymna: 1Mo MmoImucKe.

JlonoJHUTeAbHASA JUuTEepaTrypa

BoakoBa II. A. OcHoBwl 00mieii skosoruu : ydyeOHoe mocodbue / II. A. BonkoBa. —
Mocka : ®OPYM : MUHOPA-M, 2020. — 126 c. — (Cpemnee mpodeccHoHaIbHOE
obpazoBanne). — URL: https://znanium.com. — PexxuMm jocTymna: 1mo moanucke.

Ikogorus : yueOnuk u npaktukym s CIIO / O. E. KongpatseBa [u ap.]. — Mocksa :
M3narensctBo  Opaiir, 2020. — 283 ¢c.— (IIpodeccuonanpHoe oOpa3oBaHue). —
URL:https://urait.ru. — Pexxum goctymna: mo moJmmcke.

Ikoqorus : yaeonuk u npaktukyMm st CI1O / A. B. Toraii [u ap.]. — 5-e u3z., nepepad. u
norn. — Mocksa : MWzparensctBo HOpaiir, 2020. — 352 c.— (IIpodeccuonanbHoe
obpazoBanme). — URL:https://urait.ru. — Pexxum goctymna: mo moJmucke.

HNHTepHeT — pecypcehl:
Axanemuk. CnoBapu u sHIMKIoneauu. http://dic.academic.ru/
Bonpiras coBerckas sHUMKIOoneaus. http://bse.sci-lib.com
Books Gid. Dnexrponnas 6ubnunoreka. http://www.booksgid.com
I'mobGanreka. I'mobGanpHas OMOIMOTEKAa HAYYHBIX PECYPCOB.
http://globalteka.ru/index.html
EnnHoe okHO mocTyna k 00pa3oBaTeIbHBIM pecypcaM. http://window.edu.ru
Kuuru. http://www.ozon.ru/context/div_book/
Jlyumas ydeOnas muteparypa. http://st-books.ru
Poccuiickuit o6pazoBarenbHblil moprai.http://www.school.edu.ru/default.asp
DneKTpoHHass OMOIMoTeYHas cucTema http://book.ru/
10 www.pvg.mk.ru (omumnuana «Ilokopu BopoObeBbI TOpb»).

AW N =
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11 www.hemi.wallst.ru (OOGpa3oBaTenbHBINA CAUT IS IKOTBHUKOB « XHUMUSD» ).
www.alhimikov.net (O0pa3oBaTenbHbBIN CAalT I KOJILHUKOB)
12 www.chem.msu.su (DnekTpoHHas OMOTMOTEKA [0 XUMUHU).

13 www.enauki.ru (MHTEpHET-U3/IaHuE s yuuTeneil « EcTeCTBEHHBIC HAYKI»).
www. Iseptember.ru (Metoauueckas razetra «[lepBoe ceHTIOP»).

14 www.hvsh.ru (kypHaJI «XUMHUS B IIKOJIE).
15 www.hij.ru (KypHan « XUMHS U )KU3HBY).
16 www.chemistry-chemists.com (3J1€KTpOHHBIH KypHaJl «XUMUKH U XUMHUS.

8.XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOI
JAEATEJIBHOCTHU CTYJAEHTOB
KoHTpoub 1 o11leHKa pe3ysbTaToB OCBOEHUS Y4eOHOM TUCIUIUIMHBI OCYILIECTBISIETCS
IIPENOAABATENIEM B IIPOLIECCE ITPOBENEHUS IPAKTUUECKUX 3aHATHUI, TECTUPOBAHUS, a TAKIKE
BBITIOJTHEHMSI 00YYaroIMMHCA UHIUBUAYaIbHBIX 33/1aHUN U IPOMEKYTOYHON aTTecTallueH.
MeToab! KOHTPOJISL HallpaBJIeHbl HA POBEPKY 0OYUYAOLIUXCS:
v/ — BBINOJIHATE YCJIOBUS 3[[aHKs HA TBOPYECKOM YPOBHE C IPEICTABICHUEM
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COOCTBEHHOU MO3HIINH;
v\ — JlenaTh OCO3HAHHBIN BEIOOP CIIOCOOOB JIEUCTBHI M3 paHee M3BECTHBIX;
v —0CYyLIECTBIATH KOPPEKIHIO (MCIPaBJIEHHUE) CAEIaHHBIX OMIMOOK HA HOBOM YPOBHE
npeiaraeMbIxX 3aJaHNM;
v/ — paboTarh B IPyIIe ¥ NPEACTABIATE KaK CBOIO, TAK M HO3UIMIO TPYIIIEI

Copep:xanne XapakTepuCTHKA OCHOBHBIX BH/I0B y4eOHOI ®opMBI U METOABI
AeATeJIbHOCTH 00y4aroluxcs (Ha YpoBHe y4eOHbIX KOHTPOJISI U OLIeHKH
JeicTBU) pe3yJbTATOB 00y4YeHusl
Beenenue YMeHust MOCTaHOBKH LENEH IeATENbHOCTH, IIIaHUPOBAHUS BXxo/iHoii KOHTPOJIL B
COOCTBEHHOI JAEATENbHOCTH s NOCTHKCHUS dopme:
TIOCTABIICHHBIX IEJICH, PEIBUICHNS BO3SMOXKHEIX - TeCTHpOBAHMS 11O
pe3yNIbTAaTOB 3TUX EHUCTBUI, OpraHU3allii CAMOKOHTPOJIS H
OLIEHKH TIOJyYEHHBIX PE3YNbTATOB. PasButne criocobnoctn | OCHOBOIOIAratomnim
SICHO Y TOYHO H3JIaraTb CBOU MBICJIH, JIOTHYECKHU IMOHATHAM JUCHHUIIIMHBI.
00OCHOBBIBATH CBOIO TOUKY 3PEHHsI, BOCIPUHUMATh U aHAJIH-
3UpOBaTh MHEHUS COOECEIHNKOB, IPU3HABAS IIPAaBO APYIOro
4eNloBeKa Ha MHOe MHEHHeE. [Ipon3BenieHre n3MepeHus
(u3MYeCKUX BEJIMYMH U OLEHKA IPAaHUIIBI TIOTPELIHOCTEN
n3MepeHui. [lpencrapnenue rpaHullbl MOTPEMIHOCTER
WU3MEPEHHU TIPU MOCTPOCHUN TpadKOB. Y MEHHUE
BBICKa3bIBAaTh TUIIOTE3BI AJIS1 OObICHEHNS HAOII01aeMBbIX
SIBJICHUH. YMEHUE npejiaratb MOJAEIU SIBJICHUN. YKa3aHue
TpaHUIl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. V3n0xeHue
OCHOBHBIX ITOJIOKEHUHA COBPEMEHHOW HAYYHOH KapTHHBI
mupa. [IpuBenenue npruMepoB BIUSHUS OTKPHITUH B (hU3HKE
Ha Mporpecc B TEXHUKE ¥ TEXHOJIIOTUU IPOU3BOJICTBA.
HcnonpzoBanue MHTEpHeTa 17151 ToKMcKa MHGQOpMaLuy
1. Mexanuka
Kunemamuxa Hpe}lCTaBHeHI/Ie MCXaHHUYCCKOI'O ABMKCHUA TCIIa Bxoanoii KOHTPOJb B
YPaBHEHHAMH 3aBUCUMOCTH KOOPAMHAT M IIPOEKIIHEH dopme:
CKOpOCTH OT BpeMeHH. [IpencraBnenre MEXaHHYECKOTO .
JIBIOKECHUS Tea rpadUKaMH 3aBHCUMOCTH KOOPAMHAT U P
IpOEKIHUE CKOPOCTH OT BpeMeHH. Omnpesenenue koopaunar | OCHOBOINOJIAraroum
MIPOMJEHHOIO ITyTH, CKOPOCTU M YCKOPEHUS TeJIa 10 NOHATUAM THCIHUTIINHBI.
rpadukaM 3aBHCUMOCTH KOOPJAWHAT M POCKIUi ckopocTr oT | Tekymmii KOHTpPOJIL B
BpemeHn. OnpejienieHne KOOpUHAT IPOHICHHOTO My TH, CKO- | hopme:
POCTH ¥ YCKOPEHHSI TeJla 110 YPAaBHCHUAM 3aBUCHMOCTH - YCTHOTO H THCHMEHHOTO
KOOpPJMHAT U MPOEKLUI CKOpOCTH OT BpeMeHHU. [IpoBeneHue onpoca:
CPAaBHUTEIBHOIO aHAJIM3a PABHOMEPHOTI'O U PaBHOIIEPE- poca,
MEHHOT'O IBUKEHUH. YKa3aHUe UCIIOIb30BAHUS - IPaKTHYCCKUX PaboT;
IIOCTYIIATEJIBHOTO U BPALIATEIbHOIO JBUKEHUN B TEXHUKE. - TECTUPOBAHHS II0 TEMaM,
[Mpencrarienue nHGOPMAIHK O BUIAX ABWIKCHUS B BHJIC - TIOJIy4€HUs 3a4eTa 1o
Ta0IHILbI nabopaTtopHBIM paboTam.
3akonwi IIprmeHenne 3ak0Ha COXPaHEHUs UMITYJIbCa JUIs PyGesKHbIi KOHTPOIb B
COXpAaHeHUs 8 BBI‘H/ICJICHE/ISI HU3MCHCHUU CKOPOCTEU TCII IIPU UX (l)opMe°
MexaHuxe B3aMMOAeHCTBUAX. V3Mepenne paboTel cuil 1 M3MEHEHNE :
KHUHETHYECKOM dHEPruM Tejia. Berunciienue paboThl CHIl 1 - KOHTPOJIbHBIX PadoT 1o
W3MEHEHMS] KHHETUYECKON SHEPTHUH Tela. Beruncienue KaKION TeME U pa3feiny
MOTEHINATIFHON SHEPTHH TeJl B TPABUTAIHOHHOM JUCLUTIINHBI;
nosiel [puMeHenne 3akoHa COXpaHEHUs] MEXaHUYECKOMN Ouenka:
SHEPrUU IIPU pacyeTax pe3yJIbTaTOB B3aMMOJCHCTBUM Tel - pe3yBTATHBHOCTH
TPaBUTAIIIOHHBIMHU CHJIAMH W CHJIAMH YIIPYTOCTH. Y Ka3aHHe 6 6
TpaHUI] IPUMEHUMOCTH 3aKOHOB MEXaHUKHU. YKazaHue PabOTEI 0byHaromerocs
y4eOHBIX TUCIUILIMH, IPU U3YYSHUH KOTOPBIX HCIIOJIB3Y- TPH BBITOTHCHAN 3alaHIH
IOTCSI 3aKOHBI COXpaHEHUS Ha Y‘Ie6HBIX 3aHATHUAX
2. OcHOBBI MOJIEKYJISAPHOH PU3UKU H TEPMOTHUHAMHKH.
OcHoesbl Brimonuenue SKCIICPUMECHTOB, ClIyKallluX IJId 000CHOBaHHMS BxoaHnoi KOHTPOJIb B
MONEKYAAPHOU MoJeKyisipHO-kuHeTHueckoi Teopun (MKT). Pemienue dopme:
KUuHemuyeckou 3a71a4 C IPUMCHCHHEM OCHOBHOTO YPABHEHHS MOJICKYJIAPHO- | - TECTHPOBAHH 110
meopuu. KMHETHYeCKO! Teopuu razoB. OnpezeneHne napaMmeTpoB
Hoeanvubiii 2a3 OCHOBOIIOJIAraroUUM

BEIIIECTBA B ra3000pa3HOM COCTOSIHUM Ha OCHOBaHUU
YpaBHEHUS COCTOSIHUS UACAIbHOTO ra3a. Onpeenenue
MapaMeTpPOB BELIECTBA B Ta3000pa3HOM COCTOSIHUHU U

TIOHATHAM AUCIMIIIINHEI.
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MPOUCXOISIINX TpolieccoB Mo rpadukam 3aBucumoctH p (T),
V (D), p (V). DkcriepuMeHTaTFHOE UCCIICIOBAHNE
3aBucumoctH p (T), V (T), p (V). Ilpencrasienue B Buje
rpauKOB H30XOPHOTO, H300aPHOTO U U30TEPMHUIECKOTO
MIPOIIECCOB. YKa3aHNE I'PaHUIl IPUMEHUMOCTH MOJIENU
«AealbHBIN ra3» u 3akoHoB MKT

OcHosbi
MepMOOUHAMUKY

N3mMepenne konndyecTBa TEMIOTHI B ITPOLIEccax
Tertonepeaayu. Pacuer konuyecTa TEIUIOTHI,
HEOOXOAMMOTO JIJIsl OCYIIECTBIECHH 33JaHHOTO TIPOIIecca ¢
terutonepenadeid. OObsICHEHNE IPUHITUIIOB JeHCTBUS
TEIUIOBBIX MallMH. JleMoHCcTpanus poiu (PU3UKU B CO3IaHUH
Y COBEpLIECHCTBOBAHMH TEIUIOBBIX ABUTaTeneu. M3noxenue
CYTH 9KOJIOTHYECKHUX MPOoOIIeM, 00yCIOBICHHBIX paboTON
TEIUIOBBIX JIBUTaTeJIeH U MPeI0KEeHUE Iy TH UX PEIICHUs.
YkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB
TEPMOJUHAMUKHU. Y MEHHE BECTH TUAJIOT, BHICTYIIIUBATh
MHEHHE OIMOHEHTAa, y4YaCTBOBATh B IUCKYCCHH, OTKPBITO
BbIpaXaTh U OTCTaMBaTh CBOIO TOUKY 3pEHUs. YKa3aHHe
y4eOHBIX TUCHUTUINH, IPU U3YYEHUH KOTOPBIX HCIOIb3YIOT
yueOHbIi MaTeprall « OCHOBBI TEPMOTUHAMIKIY

Cesoticmsa napos,
JrcuoKocmei,
meepovix mein

H3MepeHne BIa)KHOCTH BO3nyxa. Pacuer konmdecTsa
TETIIOTHI, HEOOXOIMMOTO JUIs OCYIIECTBICHHS Ipolecca
IIEpeXoa BEIIECTBA U3 OMHOIO arperaTHOro COCTOSIHUS B
Jpyroe. DKCIEPUMEHTAIbHOE UCCIISI0BAHUE TEILIOBBIX
CBOICTB BelecTsa. IIpuBeneHne npuMepoB KanWLIPHBIX
SBJICHUH B OBITY, IpupoJe, TexHuke. Mccnenosanne
MEXaHUYECKUX CBOMCTB TBEpAbIX Teil. [IpuMeneHune
(bU3HYECKUX TIOHATHI 1 32aKOHOB B Y4eOHOM MaTepHae
npodeccruoHaNBHOT0 XapakTepa. Mcnons3oBanne uTepHeTa
JUIs TIOMCKA HHPOPMAIIUK 0 Pa3padOTKax U MPUMEHECHUSIX
COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEPUAIOB

Texkymmii KOHTpPOJIL B
popme:
- YCTHOIO M NHCBMCHHOI'O
0IIpoca;

- IPaKTHYECKHUX padoT;

- TECTUPOBAHUS IO TEMaM,
- IOJyYCHUS 3a4eTa Mo
nabopaTtopHbIM paboTam.
Py6exHblii KOHTPOJIbL B
dopme:

- KOHTPOJIBHBIX paboT 1o
KaXIOH TeMe U paszerny
JICITUTLITNHEL,

Ouenka:

- pe3yJbTaTUBHOCTU
paboTsI 00yUaromerocs
MY BBITIOJTHEHUH 3aJaHUu i
Ha Y4eOHBIX 3aHSATHSIX

3. DJIeKTpoAUHAMHUKA.,

Onexkmpocmamuxa

Brruncnenne cuin B3auMOICHCTBUS TOYEUHBIX
ANIEKTPUYECKUX 3aps0B. Brancienue HanpsHyKeHHOCTH
AIEKTPUUYECKOTO OISl OAHOTO U HECKOIBKUX TOUEUHBIX
ANEKTPUUYECKUX 3aPAIA0B.

Briuncnenue noreHnuana 31eKTPUIECKOro MOk OAHOTO
Y HECKOJIbKUX TOUYEUHBIX 3JIEKTPUUECKUX 3aPsI0B.
Nsmepenue paznoctu notennuanos [Iposenenue
CPaBHUTENIBHOTO aHaNIN3a IPABUTALUOHHOIO U 3JICK-
TPOCTATUYECKOIO MOJICH

Tocmosnnolil mox

N3mMepeHue MOIHOCTH AJIEKTPUUECKOro Toka. M3Mepenue
OJIC 1 BHYTPEHHETO COMPOTUBIICHHUS UCTOYHHUKA TOKA.
BrinosiHeHUE pacyeTOB CUJIBI TOKA U HAIIPSIKEHUN Ha
y4acTKax JJIEKTpUUeCcKuX 1emnei. Onpeaenenne
TeMnepaTypbl HUTH HakanuBaHus. [Ipoenenue
CPaBHUTEJILHOIO aHAJIN3a MOJYyIIPOBOJHUKOBBIX TIUOJIOB U
TpuonioB. Mcnonb3oBanue MHTEpHETA AJ1s TOUCKA
HMH(pOPMAIIUY O TIEPCIICKTUBAX Pa3BUTHS
MOJYyIPOBOJAHUKOBOM TEXHUKH. Y CTAHOBKA IPUUYUHHO-
CJIEJICTBEHHBIX CBsI3eil

Macnumnuvle s61enus

N3Mepenre HHIYKIIMM MarHUTHOTO 10JIs. Beruucienue cui,
JICUCTBYIOIIMX HA MPOBOJHUK C TOKOM B MAarHUTHOM TOJI€E.
Berunciienne cui, JeHCTBYIONIMX HA IIEKTPUYECKUN 3apsif,
JIBIOKYILIMICS B MarHuTHOM T11oJjie. MiccneoBanue siBIeHUH
3JIEKTPOMATHUTHON MHIYKIIMH, CAMOUHAYKIIUH.
BerunciieHne 3Heprud MarHuTHOTro 1ojist. OObsCHEHHE
MPUHIIAIIA ACHCTBUS dJIeKTpoaBurateliss. OObsICHEHUE
MPUHLMIIA JIEUCTBUS T€HEpaTOpa ANEKTPUUECKOTO TOKA U
AIEKTPOU3MEPUTEIHHBIX PUO0OpoB. OOBICHEHNE POITH
MarHUTHOTO TIOJIS1 3eMJIN B JKU3HH PACTCHUM, JKUBOTHBIX,
yesoBeka. [IpuBeneHue npuMepoB NPaKTUUECKOTO
MIPUMEHEHHUS U3yUCHHBIX SIBICHUH, 3aKOHOB, IPHOOPOB,
ycTpoucTB. IIpoBeieHNe CPaBHUTEIHLHOTO aHAIM3a CBOMCTB

Bxoanoii
dopme:

- TCCTUPOBAHUA 110
OCHOBOIIOJIAraloUIUM
MTOHSTHSAM AVCIUTUTHHEL.

KOHTPOJIb B

Texymmii KOHTpPOJIL B
dopme:
- YCTHOIO M NHCBMCHHOI'O
orpoca;

- IPaKTUYECKUX PadoT;

- TCCTUPOBAaHUA II0 TEMaMm,
- IIOJIy4YCHUA 3a4€Ta 110
mabopaTOpHBIM paboTaM.
PyGeskHblii KOHTPOJIb B
dopme:

- KOHTPOJIBHBIX paboT 1o
KaXJ0U TeMe U pa3ieiny
JUCIHUTIINHBIL,

Ounenka:

- PE3yJIbTaTUBHOCTH
paboThI 00yUaromerocs
IIpU BBIIIOJIHCHUHU Sa,Z[aHI/Iﬁ
Ha y4eOHBIX 3aHATHIX
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3JIEKTPOCTATUYECKOTO, MArHUTHOTO U BUXPEBOTO
anekTpuueckux nosueid. OObsACHEHUE Ha TpUMepe
MarHUTHBIX SIBJICHUH, TOYeMY QPU3UKY MOYKHO
paccMaTpuBaTh Kak METaAUCHUIUINHY

4. Kosie0anusa U BOJIHBI.

Mexanuueckue
Konebanus

HccnenoBanue 3aBUCUMOCTH IIEPHOIA KOIEOaHUH
MaTEeMaTH4eCcKOro MasiTHUKA OT €ro JUIMHBI, MacChl U
aMIUTUTY 1Bl KosieOanuii. Beranciaenue nepruona konedanuit
MaTeMaTHYECKOTO MAsITHUKA 110 U3BECTHOMY 3HAUEHHIO €TO
JUMHBL. BbipaboTKa HABBIKOB BOCIIPHHUMATD,
aHaJIM3UPOBATh, NlepepadaThIBaTh U NPEIbIBIATH
MH(OpPMALMIO B COOTBETCTBUY C IIOCTABICHHBIMU 33a4aMHu.
[IpuBeneHue NpUMEpPOB aBTOKOJICOATENBHBIX MEXaHUUECKUX
cucreM. [IpoBenenune knaccuuranny KojiedaHui

Ynpyeue eonnvt

W3mepenne MHBI 3BYKOBOHM BOJIHBI I10 PE3YJIbTaTaM
HaOMoIeHni HHTEPPEPEHIINHU 3BYKOBBIX BOJIH.
Habnronenue u oObsicHeHHE SIBIEHUH HHTEp(epeHInn U
IuQpakuy MexaHu4eckux BosH. IIpencrasienue
oOnacteit MpUMEHEHUs! yIbTPa3ByKa U EPCIIEKTHBBI €T0
WCTIONB30BaHMsl B PA3INYHBIX O0JIACTSIX HAYKH, TEXHUKH, B
MenuimHe. M3noxxeHne CyTH S3KOJIOTHUECKUX Po0IieMm,
CBSI3aHHBIX C BO3ACHCTBHEM 3BYKOBBIX BOJIH Ha OPraHU3M
4yeJoBeKa

OnexmpomazHum
Hble Kolebanus

Habmronenne ocuuuiorpaMM rapMOHHYECKUX KOJICOaHUIM
CUJIBI TOKA B 1ienu. VccneaoBanue IBIEHUS SIEKTPUIECKOTO
pe3oHaHca B mocieaoBaTenbHoil nenu. [IpoBenenue
aHAJIOTHH MEX Ty (PU3NICCKUMU BEIIMYMHAMH, XapaK-
TEPU3YIOLIUMHU MEXAaHUYECKYIO U DIEKTPOMATHUTHYIO
KoJie0aTeNnbHbIC CHCTEMBI. VccnenoBanye mpuHIUIA
neiictBus Tpanchopmartopa. VccnenoBanue npuHIuna
JIeHCTBUA FeHepaTopa MepeMeHHoro Toka. Mcrnonb3oBanue
WuTepHeTa [yt nmorcka nHGOPMAIH O COBPEMEHHBIX
cnoco0ax nepeaayn MeKTPOIHEPTUU

OnexmpomacHum
Hble BOIHbL

Ocy1iecTBIeHHE paJroNepesad U paIuonpuema.
HUccrienoBanue CBOWCTB 3JIEKTPOMATrHUTHBIX BOJIH C
MOMOIIBI0 MOOWIILHOTO Tele(hoHa. Pa3BuTHE IEHHOCTHOTO
OTHOUICHUSI K U3y4aeMbIM Ha YpOKax (pU3UKH 00bEKTaM U
OCBaWBaeMbIM BUAaM JesTeNbHOCTH. OObICHEHHE
MPUHIMITHAILHOTO Pa3JInYMsl PUPOJIbI YIPYTUX U
AJIEKTPOMArHUTHBIX BOJIH. M31I05)KEHUE CYTH SKOJIOTUIECKHIX
po0JIeM, CBSI3aHHBIX C JIEKTPOMATHUTHBIMU KOJICOAHUSIMH
1 BosiHaMu. OOBSICHEHHE POJIU 3JICKTPOMArHUTHBIX BOJIH B
COBPEMEHHBIX UCCIIeIOBaHUIX BeceneHHoM

Bxoanoii
dopme:

- TECTUPOBAHMUS 110
OCHOBOITOJIAraloUUM
IIOHATUAM OTUCHUIIJINHBI.

KOHTPOJb B

Tekymuii KOHTPOJbL B
dopme:
- YCTHOIO M NHCBMCHHOI'O
or1poca;

- MPaKTHYECKHUX PabdoT;

- TCCTUPOBAHUA II0 TEMaMm,
- TIOJIy4€HUs 3a4eTa 1o
J1abopaTOPHBIM paboTaM.
Py0e:xHbIil KOHTPOJIb B
(popme:

- KOHTPOJIBHEIX PaboT 1O
KaXXJ0 TeMe U pa3ieiy
JUCHUIIIINHBI;

Ouenka:

- pe3yImbTaTHBHOCTH
paboThI 00yUAIOIIETOCS
IIpU BBIIIOJIHCHUH 3aI[aHI/II\/'I
Ha y4eOHBIX 3aHATHIX

5. OnTuka

Ilpupooa ceema

[IpumeHeHre Ha TPAaKTUKE 3aKOHOB OTPAKCHUS U
MIPEeTIOMJICHUS CBETA MPH perieHnn 3a1a4. OnpeneneHme
CIEKTPANBHBIX TPAHUI] YyBCTBUTEIEHOCTH YEIOBEUYECKOTO
rina3a. YMeHne CTPOUTh N300pakeHus MPEAMETOB,
JlaBaeMble JIMH3aMU. PacueT paccTosHUS OT TUH3BI 10
M300pakeHUs IIpeaMeTa. PacueT onTHIeCKOU CHITBI JIMH3EL.
Nzmepenne GhoxycHOro pacctosHus TUH3BL. McribiTanue
MOJIeJIeld MUKPOCKOTIA M TeJIeCKOTa

Bonnoswie
ceoticmea ceema

Habnronenue spneHus HHTEpPEPEHINN dIEKTPOMATrHUTHBIX
BoJIH. HaOmoaeHue siBiieHus U pakium
AIIEKTPOMATrHUTHBIX BOJH. V3MepeHne AMHbBI CBETOBOU
BOJIHBI 110 pe3yJibTaTaM HaOIIOICHHS SBIICHHS
uHTepepeHunn. Habmonenne sBieHus Tuppakiuy cBeTa.
[Mouck paznuunii ¥ CXOACTBA MEXIY AU(HPAKINOHHBIM
JUCTIEPCUOHHBIM cliekTpaMu. [IprBenenne npuMepoB
MOSIBJICHUS B IPUPOJIC Y HCIIOJIB30BAHMSI B TEXHUKE
ABIICHUH HHTepDEepPeHINH, TUPPAKINU, TOTSIPU3ALUN U
Jcriepcun cBeTa. [lepeunicienne METO0B TIO3HAHHS,
KOTOpBIE UCTIONB30BaHbI TPH U3YUYCHUH YKa3aHHBIX
SIBJICHUI

Bxoanoi
dopme:

- TECTUPOBAHMUS 110
OCHOBOIIOJIAT AIOIIIIM
MOHATUSM JUCLIUILINHEL.

KOHTPOJb B

Texymuit
dopme:

- YCTHOIO MU NHUCBMCHHOI'O
orpoca;

- MpaKTHYECKHUX PaboT;

- TECTUPOBAHMSI IO TEMaM,
- TIOJTy4€HUs 3a4eTa 1o
J1abopaTOPHBIM paboTam.
Py0e:xHbIii KOHTPOJIb B
dopme:

- KOHTPOJIBHBIX PaboT MO

KOHTPOJIb B
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KaXI0H TeMe 1 paszerny
JIVCITUTLTHHBI,

Ouenka:

- pe3yJNbTaTUBHOCTH
paboTsI 00yUaroIerocs
MIPY BBITIOJTHEHUH 3a[aHU I
Ha Y4eOHBIX 3aHITHSIX

6. Jy1eMeHTbI KBAHTOBOI (PU3NKH.

Keanmosas onmuka

Hab6mronenne dorosnekrpuaeckoro dddekra. OObsICHEHHE
3akoHOB CTOIIETOBAa HA OCHOBE KBAHTOBBIX ITPEICTABIICHHIA.
PacyeT MakcuMalbHOW KHHETUYECKONU SHEPTHUU IJIEKTPOHOB
pu dotoanekTpudeckoM dddekte. OnpenencHre padboTH
BBIXO/Ia AJIEKTPOHA 10 TPa(UKy 3aBHCUMOCTH MaKCUMaTbHOMN
KHHETHUYECKOH SHEPTru (POTOIIEKTPOHOB OT YaCTOTHI
cBerta.. [lepeuncienre mpubOpPOB YCTAHOBKH, B KOTOPBIX
TIpUMEHsIETCS 0e3-HHEPIIMOHHOCTE (hoTodddeKTa.
OO0BsicCHEHHE KOPITYCKYIISIPHO-BOJTHOBOT'O AyaJlii3Ma CBOMCTB
¢hotoHOB. OOBSICHEHNE POJIM KBAHTOBOM ONITHUKH B Pa3BHTHH
COBPEMCHHOM (PH3HKH

Bxoanoii
dopme:

- TCCTUPOBAHUA 110
OCHOBOIIOJIATAFOIIIUM
MOHSTHSAM AUCIUTUIHHEL.

KOHTPOJIb B

Qusuka amoma

Habmonenne nuHEHYaThIX CIEKTPOB. Pacyer 9acToT! 1
JUTMHBI BOJTHBI HCITYCKAaeMOT'0 CBETa ITPH TIepexoie aToMa
BOJIOPO/Ia U3 OJTHOTO CTAIIHOHAPHOTO COCTOSIHUS B IPYTOE.
OOBsCHEHNE TPOUCXOXKACHUS IMHEHYATOTO CIIEKTPa aTOMa
BOJIOPOJIa M PA3ITUYHS JTMHEHYATHIX CIIEKTPOB Pa3TNIHBIX
ra3oB. MccnenoBanue nuHedaroro crekrpa. Mccnenopanne
MpUHIMTIA pabOTHI JIIOMHHECIIEHTHOH Tam1bl. HaGmronenne
1 00BsSICHEHUE TIPUHIIHIIA AeWCTBUS azepa. [[puBenenue
MPUMEPOB NCTIOIH30BAHMS JJa3epa B COBPEMEHHOM HayKe U
TexHuke. McmonszoBanne MHTEpHETA I TTOHCKA
MH(POpMALIMH 0 IEPCHEKTUBAX MPUMEHCHHS JIa3epa

Tekymuii KOHTpPOJIb B
dopme:
- YCTHOTO M TMHUCHMEHHOIO
orpoca;

- IPaKTHYECKUX pabdoT;

- TECTUPOBAHUS IO TEMaM,
- IOJTyYeHUS 3a4eTa Mo
mabopaTOpHBIM paboTaM.

Py0esxHblil KOHTPOJIb B

dopme:
- KOHTPOJIBHBIX paboT 1o

Duszuka amomno2o
a0pa

HaOmronenue TpekoB anbha-yacTull B Kamepe BunbscoHa.
PeructpupoBanue SaepHbIX U3ITy4YEHHUH C TOMOIBIO
cuerduka [ eifrepa. Pacuer sHepruu cBs3u aTOMHBIX sI€EP.
Omnpenenenue 3apsaa 1 MacCOBOI0 YHCIIA aTOMHOTO Spa,
BO3HMKAIOLIETO B pe3yJIbTaTe PaldoaKTUBHOTO pachaja.
Brruncnenue sneprun, ocBoOOKaaromeics npu
panuoakTUBHOM pactiaze. OnpeaenaeHue NpoayKTOB SAEPHOM
peakuuu. Beraucnenue s3nepruu, ocBoOOXKIaroIeics npu
AOepHBIX peakuusx. [loHnmaHne npenMyIiecTs u
HEIOCTaTKOB HCIOJIb30BAHUS AaTOMHOM SHEPTHU U
VMOHU3UPYIOLNX H3Iy4YeHUH B IPOMBIIIJICHHOCTH, MEI1-
1uHe. M31n0KeHue cyTu 3K0JIOTHYecKUX Ipodiiem,
CBSI3aHHBIX C OMOJOTNYECKUM ACHCTBHEM PaJOaKTHBHBIX
n3nydenuil. [IpoBenenue knaccudukanuy 3JeMEHTapHBIX
YacTHIl 110 UX (PU3NUYECKUM XapaKTepUCTHKaM (Macce,
3apsiy, BPEMEHH JKHU3HH, CIUHY UT.n.). [loHnmanue
LEHHOCTEW HayYHOT'o MO3HAHHUS MUpa HE BOOOLIE IS
9eJI0BEYECTBA B LIEJIOM, a JJISI KaXKAOTO 00yUaroIerocs
JIMYHO, LIEHHOCTEHN OBJIaJeHUSI METOJJOM HayYHOT'O IIO3HAHHUS
IUISL IOCTHXKEHUS ycTiexa B II0OOM BUIE TPAKTHUECKOM
JESITeIIbHOCTH

KaXXJI0M TeMe U pa3feiry
TUCTIATIIIHEI;

Onenka:

- pe3yIbTaTHBHOCTH
paboThl 00yUaroIerocs
IIPH BBITIOJIHCHUH 3aaHUN
Ha y4eOHBIX 3aHATUIX

Conepmaﬂne X @DopMbI M METOABI KOHTPOJIS
P — ApaKTEePHCTHKA OCHOBHBIX BHOB A€STEbHOCTH U OLIEHKH Pe3yIbTaTOB
CTYAeHTOB(HA YPOBHe Y4eOHbIX /IeliCTBHII) 00yueHHs
Baxueimue YMeHue 1aBaTh OIPEIEIICHUE U OIIEPUPOBATh Tekymuid KOHTpPOJIbL B
XHMHUYecKHe CJEAYIOIUMH XUMHYECKUMH TOHITHIMMU: ¢popme:
MOHATHSA BEILECTBO, XMMUYECKUH DIIEMEHT, aToM, - YCTHOT'O U MUCBMEHHOTO

MOJICKYJIa, OTHOCUTCIIBHBIC aTOMHAs 1

orpoca;
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MOJIEKYJISIpHAST MACChI, HOH, aJJTIOTPOITHS,
M30TOIIBI, XUMHYECKas CBS3b,
AJIEKTPOOTPHUIIATEIHLHOCTh, BAJICHTHOCTb, CTCTICHD
OKHCJICHUSI, MOJIb, MOJISIPHASI Macca, MOJISIPHBIHA
00beM ra3000pa3HBIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS,
PacTBOPBI, DJIEKTPOJIUT M HEIJICKTPOJIHUT,
AIIEKTPOIUTUIECKAS] TUCCOIMALINS, OKUCIIUTEND U
BOCCTAaHOBUTEJIb, OKHUCIIEHHE M BOCCTAHOBIICHHUE,
TEIUI0BOM 3P PeKT peaknu, CKOPOCTh
XUMHUYECKOH PeaKIMH, KaTain3, XHMUIECKOe
paBHOBECHE, YTICPOIHBIN CKEIeT,
(GYHKIIMOHATIBHAS TPYIIA, H30MEPHUS TOMOJIOTHS

- IPaKTUYECKHUX padoT;
- 1abopaTOPHBIX padoT;
- TECTUPOBAHUS 10
TeMaMm.
Py0e:xHbIN KOHTPOJIb B
dopme:
- IPOBEPOYHBIX paboT 110
OCHOBHBIM TeMaM
JTUCLUTUIAHBL,
- KOHTPOJIBHBIX pabOT 1O
JIBYM pazJienam
JUCIUILTAHBL,
- OTYETHI 110
1a00paTOPHBIM U
NPaKTUYECKUM paboTaMm.
Hroroseii
KOHTPOJIb B popme
JK3aMEeHa.

OCHOBHBIE 3aKOHBI
XUMUAU

DopMyIMPOBAHUE 3aKOHOB COXPAHEHMSI
MAaccChl BELIECTB U IMOCTOSIHCTBA COCTaBa
BELIECTB

YcTaHOBKa NIPUYUHHO-CIIEACTBEHHOM CBSI3U
MEXJy COJAEpKAHUEM 3TUX 3aKOHOB U
HaIMCaHUEM XUMHUYECKUX GopMyIl U
YPaBHEHUM.

YcTaHOBKa 3BOTIOIMOHHON CYIIHOCTH
MEH/IEJICEBCKON U COBPEMEHHOMN
(bOopMyIIMPOBOK MEPHUOIUUECKOTO 3aKOHA

A N.Menneneesa

OObsicHeHue HU3NIECKOTO CMBICIIA
CUMBOJIMKHU MEPUOIUYECKON TAOIHIIBI
XUMHu4ecKkux 3jemenToB .M. Menaeneena
(HOMEpOB 3J1€ MEHTa, NIepHoJa, IPYIIbl) U
YCTaHOBKA NMPUYUHHO-CIIEICTBEHHO CBSI3U
MEXJly CTPOCHHEM aTOMa U
3aKOHOMEPHOCTSIMH U3MEHEHHS CBONCTB
AIIEMEHTOB M 00pa30BaHHBIX MU BEILIECTB B
NepuoAax M rpyrmax .

XapakTepucTuka 3JIEMEHTOB MaJIbIX U
OO0JIBIINX MEPUOJIOB MO UX MOJIOKEHHUIO B
[Tepuoanueckoii cucreme JI.M.Menaeneesa

Tekymuidi KOHTpPOJbL B
dopme:

- YCTHOTO U NMHUCBMEHHOTO
Ompoca;-  MPAKTHUYECKHUX
pabor;

- 1abopaTOPHBIX padoT;

- TECTUPOBAHUS IO
TEMaM.

Py06e:xnblii KOHTPOJIb B
popme:

- IPOBEPOUYHBIX PA0OT IO
OCHOBHBIM T€MaM
JUCIUILTUHBL,

- KOHTPOJIBHBIX PaboOT 10
JIBYM pazfiesiaM
JTVCLIUTUIAHBL,

- OTYETHI 110
1a00paTOPHBIM U
MPAaKTHYECKUM paboTaMm.

HTorosmplii KOHTPOJIb B
dhopme FK3aMeHa.

OcHOBHBIE
TEOPUH XUMHHU

VYcTaHOBKA 3aBUCHUMOCTH CBOMCTB XUMUYECKUX
BEILIECTB OT CTPOEHUSI aTOMOB 00Pa3yIOIIUX UX
XUMHUYECKUX 3JIEMEHTOB. XapaKTepUCTUKA
BOKHEHIIUX TUIIOB XUMHYECKUX CBSI3EH U
OTHOCHUTEIILHOCTH 3TOW TUITOJIOTHH.

OOBsicHEeHUE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOEHUSI KPUCTAJUIMYECKUX PELIETOK.
DopMyJIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUHU
ANEKTPOIUTUUECKON AUCCOLUALNU U
XapaKTEpUCTUKA B CBETE 3TOW TEOPUHU CBOMCTB

Texkymuii KOHTPOJb B
dpopme:

- YCTHOTO U MHCHMEHHOTO
orpoca;

- IPaKTUYECKHUX padoT;

- 1abopaTopHBIX PaboT;

- TECTUPOBAHUS TIO
TEMaM.

Py06e:xHblii KOHTPOJIb B

dopme:
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OCHOBHBIX KJIACCOB HCOPTraHUYCCKHUX COCHHHCHHP'I.
DopMyJIUPOBKA OCHOBHBIX MOJIOKEHUN TEOPUHU
XUMHYCCKOTO CTPOCHUSA OPraHUYCCKUX COGI[I/IHCHI/Iﬁ
Y XapaKTepUCTUKA B CBETE 3TOM TEOPUHU CBOICTB
OCHOBHBIX KJIACCOB OPraHUYCCKHUX COGI[I/IHGHI/Iﬁ

- IPOBEPOYHBIX paboT 10
OCHOBHBIM T€MaM
JMCLUTUIAHBL,

- KOHTPOJIBHBIX PabOT 1O
JIBYM pazJienam
JMCIUTIIMHBL;

- OTYETHI 110
1a00paTOPHBIM U
NPaKTUYECKUM paboTaMm.

HToroBbuiii KOHTPOJIb
B (hopme rK3ameHa

Bakueiimue XapaKkTepuCcTHUKa COCTaBa, CTPOCHUS, CBOMCTB, Tekymuii KOHTpPOJbL B
BellecTBA U IIOJIyYEHUS U IPUME HEHMSI BAXKHEHIINX METAJIJIOB (popme:
MaTepHaJibl (IA u II A rpynm, antoMuHuS, XKee3a, a B - YCTHOT'O U IHUCBMEHHOTO
€CTECTBEHHO-HAayYHOM IpoQuiie U HEKOTOpbIX d- ornpoca;
AJIEMEHTOB) U UX COEMHEHUN. XapaKkTepucTUKa - IPaKTUYECKUX padoT;
COCTaBa, CTPOCHMSI, CBOMCTB, ITOIIyYCHHS U IIPUME - 1a00paTOPHBIX PadoT;
HeHus BaxkHenmux HemetawioB (VIIL A, VIIA, VIA - TECTUPOBAHHUS O
IpyII, a TaKke a3oTa u Gocdopa, yriepoja u TEMaM.
KPEMHHSI, BOJIOPOJIA) U UX COCAMHECHHUIA. - Py0eskHbIii KOHTPOJIb B
XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB, dopme:
IIOJIyYEHUS U - IPUME HEHUS BaXKHEUILINX KJIaCCOB - IPOBEPOUHBIX PadOT 110
YIJI€BOAOPOAOB (AJIKAHOB, [IMKJIOATIKAHOB, AJIKEHOB, OCHOBHBIM T€MaM
aJIKMHOB, aPEHOB) U MX HanOOJIee 3HAUUMBIX B JUCLUIIMHBL,
HapOJHOXO351ICTBEHHOM IUIaHE NIPEICTABUTEIIECH. - KOHTPOJIbHBIX PabOT 1O
AHanoruyHas XapakTepucTHKa BaXKHEHUIINX JIByM pazjiesnam
IIPECTaBUTENICH APYTUX KJIACCOB OPraHUYECKUX JUCLUILINHBL,
COCIMHEHHI: METaHOoJIa ¥ 3TAaHOJIA CIIOKHBIX 3(UPOB, | - OTYETHI IO
’KMPOB, MbLI, QJIbJETUAOB ((popManbIeruioB u 71a00paTOPHBIM U
aleTaibJerua), KEeTOHOB (ameToHa), KapOOHOBBIX NPaKTUYECKUM paboTaMm.
KUCJIOT (YKCYCHOM KUCIIOTBI, JJIsl €CTECTBEHHO- Hrorosbiii KOHTPOJIb B
HAYYHOTO MPOdUIIs MpeICTaBUTENEH APYTHX KIaccoB | popme s3K3amMeHa
KHCJIOT), MOHOCAXapH 0B (IJIFOKO3bI), IUCaXapUIOB
(caxapo3bl), oJIMcaxapuaoB (Kpaxmasia u
LIEJUTF0JIO3bl),- AaHWJIMHA, aMMHOKHCIIOT, OEJIKOB,
UCKYCCTBEHHBIX U CUHTETUUECKHUX BOJIOKOH,
Kay4yKOB, IIACTMAcCC
XuMHn4yecKui Hcnonp3oBanue B yueOHOH 1 podeccHOHATBHON Tekymuidi KOHTpPOJbL B
SI3BIK M JIESTEIIBHOCTH XUMUYECKUX TEPMUHOB U CHMBOJIMKU | hopme:
CHMBOJINKA HazBaHue n3y4eHHbIX BELECTB M0 TPUBUAIBHOW WIM | - YCTHOTO U MHCbMEHHOIO

MEXIyHapOJAHON HOMEHKJIATYpE U OTPaKCHHE
COCTaBa 3TUX COCIMHEHUM C IIOMOLIbI0 XUMUYECKUX
bopmyn. OTpaxkeHue XUMHUYECKUX MPOLIECCOB C
IIOMOIIBI0 YPABHEHUM XUMHUYECKUX PEAKIIUN

orpoca;
- IPaKTUYECKUX padoT;

- 1abopaTOPHBIX padoT;

- TECTUPOBAHUS IO
TEeMaM.

Py0e:xHbIi KOHTPOJIb B
dbopme:

- IPOBEPOUYHBIX PadOT 110
OCHOBHBIM T€MaM
JUCHUILIMHBL,
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- KOHTPOJIBHBIX PadoT 10
JIBYM pasJiesnam
JMCLUTUIAHBL,

- OTYETHI 110
71a00paTOPHBIM U
MIPaKTUYECKUM paboTam.
HToroBblii KOHTPOJIL B

dbopme

Qg QepeHIIMPOBaHHOTO
3ayeTa.
XumMu4ecKkue Texkymuii KOHTPOJIb B
peakuumn dopme:
- YCTHOTO U MHCHMEHHOTO
orpoca;
- IPaKTUYECKUX padoT;
- 1abOpaTOPHBIX padoT;
- TECTUPOBAHUS TIO
OObscHEeHnE CYITHOCTH XUMUYECKUX MPOLIECCOB. TeMaMm.
Krnaccudukarus XHMHYECKUX pEaKIni 1o
pa3IMyYHBIM NPU3HAKAM: YUCIIY U COCTaBY MPOAYKTOB | Py0eskHbIi KOHTPOJIbL B
U peareHToB, TeIUI0BOMY 3(p(eKTy, HanmpaBICHHUIO, ¢popme:
daze, HATMYHIO KaTaIU3aTOPa, U3MEHEHHUIO CTENEHE | - MPOBEPOYHBIX PaboT 1o
OKHCIICHHS 3JIEMEHTOB, 00pa3yroIIuX BEIIECTBA. OCHOBHBIM T€MaM
YcTaHoBKa MPU3HAKOB OOIIETO U Pa3IMYHOTO B JUCIUILTUHBL,
TUTIOJIOTUHW PEAKIIMA JIJIsl HEOPTaHUYEeCKOU U - KOHTPOJIBHBIX PaboOT 10
OpraHUYEeCcKON XUMUHU. JIBYM pazfiesiaMm
Knaccugukarus BemecTB 1 NpoueccoB ¢ TOUYKH JICTIUTLUTAHBL,
3peHus OKHCcIeHusI-BoccTaHoBIIeHUs. CocTaBiieHue - OTYETHI 110
YPaBHEHUH PEAKIMI C TIOMOLIBIO METOAA 1ab0paTOPHBIM U
AIIEKTPOHHOTO OanaHca MPAKTHYECKUM paboTaMm.
OOBbsicHeHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON
PEaKuu U MOJOKEHHS] XUMUYECKOro paBHoBecHs OT | UTOroBblii KOHTPOJIb B
pa3InYHBIX (HAKTOPOB dbopme 3K3aMeHa
XumMuyecKkuii BrImonmHeHre XUMUYECKOT0 IKCIIEpUMEHTa B MoHOM | Tekymuii KOHTpPoOJIb B
IKCIEPUMEHT COOTBETCTBHUH C NPaBUIaMU 0€30IIaCHOCTH. popme:
Habmonenue, gukcanus u onucaHue pe3yibTaToB - YCTHOTO U MHCHMEHHOTO
MIPOBEICHHOTO IKCIIEPUMEHTA orpoca;
Xumuyeckasn [IpoBeneHNE CaMOCTOSITEIBHOTO TIOUCKA XUMUUECKON | - TPAKTHYECKUX padoT;
uHdopmanus WHGOPMAITUU C HCIIOJIb30BAHUEM Pa3THYHBIX - 1abopaTopHBIX PadoT;

UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX M3/IaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTA).
Vcnonb30BaHuEe KOMITBIOTEPHBIX TEXHOJIOTHI JUTSI
00paboTKHU U Mepesadun XUMUIECKOH nH(POpMAIHU U
ee MPEJICTABICHHS B PA3JIMYHBIX hopMax

Pacuernl mo

XUMHYECKHM
$hopmysaam u
YPABHEHUSIM

YcTaHOBKA 3aBUCHMOCTH MEKy KAUECTBEHHOM U
KOJINYECTBEHHON CTOPOHAMHU XUMHUYECKUX OOBEKTOB
U npoueccoB. Pemenne pacueTHbIX 3a1a4 10
XUMUYECKUM (pOopMyJiaM U YpaBHEHUSIM

- TCCTUPOBAHUA I10
TEMaM.

Py0e:xHbIii KOHTPOJIb B
dbopme:

- IPOBEPOYHBIX PadOT IO
OCHOBHBIM T€MaM
JUCIUILTNHBL,

- KOHTPOJIBHBIX PabOT 1O
JIBYM pas3zesam
JUCLUILINHBL,

- OTYETHI 110
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71a00paTOPHBIM U
MPaKTUYECKUM paboTam.
HToroBblii KOHTPOJIL B
dbopme 3K3aMeHa

IIpoduiasnoe u
npodeccuoHaJIbLHO
3HaYuMoe
coaepKkaHue

OOBsicCHEHNE XUMHUYECKUX SBJICHUHN, IPOUCXOAALINX B
npupoze, ObITY U Ha mpou3BocTBe OnpeaencHue
BO3MOXHOCTEH MPOTEKaHUs XUMUYECKUX
NpeBpaIleH B Pa3MUYHbIX ycinoBusx CobmoaeHue
IPaBUJI SKOJIOTUYECKU I'PaMOTHOI'O TIOBEACHUS B
oKpyxatomiei cpesne OLeHka BIUSHUS XUMUYECKOTO
3arpsi3HEHUs OKPYXKAoLIeH cpesibl Ha OpraHu3M
YeJIOBEKAa U JIPYTHE )KUBbIE OPTaHU3MBI.

CoburoaeHue mpaBmil 0€3011aCHOTO 0OpaIeHuUs ¢
TOPIOYMMH U TOKCHYHBIMH BELIECTBAMH,
nabopaTopHbIM 00opynoBanueM Iloaroroska
pPacTBOPOB 3a/IaHHON KOHILIEHTPAIMH B OBITY U Ha
npousBoJicTBe Kputnueckas oneHka J0CTOBEPHOCTH
XMUMUYECKOi MH(OpMAIK, TOCTYHAIOIIEH 13 pa3HbIX
UCTOYHUKOB

Tekymuidi KOHTpPOJbL B
dopme:

- YCTHOTO U NMHUCHMEHHOTO
orpoca;

- IPaKTUYECKUX padoT;

- 1abOpaTOPHBIX padoT;

- TECTUPOBAHUS IO
TEeMaM.

Py06e:xHblii KOHTPOJIb B

popme:

- IPOBEPOUYHBIX PAOOT IO

OCHOBHBIM T€MaM

JUCUUIIINHBI;

- KOHTPOJIBHBIX PaboOT 10

JIBYM pazfesam

JTUCUUTLIUHBI;

- OTYETHI 110

1a00paTOPHBIM U

MPAaKTHYECKUM paboTam.
HToroBpiii KOHTPOJIb B
dbopme FK3aMeHa.
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Conep:xkanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BU0B eI TeJIbHOCTH
o0yuawuuxcs (Ha ypoBHe YUeOHBIX 1eiiCTBHIA)

DopMbI KOHTPOJISI

BBenenue

O3HakoMJIeHHE ¢ OMOJIOTMUYECKUMH CHUCTEMaMH Pa3HOTO
YPOBHSL: KJIETKOW, OPraHU3MOM, OMYJIALMEN, SKOCUCTEMOM,
ouocdepoii. Onpenenenre pojayu OMOJOTHH B OPMUPOBAHUHT
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KApTUHBI MUPA U
MPAKTUYECKOU IESITEIBHOCTH JIIOJICH.

OOyueHre cOOTIOICHUIO TIPABIII TIOBEJICHUS B TIPUPO/IE,
OCepe)KHOMY OTHOIICHHIO K OMOJIOTHYECKUM 00BbEKTaM
(pacTeHusIM ¥ JKUBOTHBIM M MIX COOOIIIECTBAM) U UX OXpaHE

YcTHbIM onpoc
Odopmnenue
Mpe3eHTalMi

YYEHHME O KJIETKE

XumMuueckas
OpraHu3anus
KJIETKH

YMeHue npoBOAUTh CPAaBHEHUE XUMHUYECKOW OpraHu3aluu
KUBBIX U HEKUBBIX 00BEKTOB.

[Tonmy4yenue npeacraBieHus: O PO OPraHUIECKUX U
HEOPraHWYECKHUX BEIIECTB B KIIETKE.

YeTHBIM onpoc

Ctpoenue u
(pyHkuun kiIerku

N3yueHne cTpoeHHsI KIETOK 3YKapHOT, CTPOEHUS U
MHOT000pa3usl KJIETOK PACTEHUN U )KUBOTHBIX C IIOMOIIBIO
MHKpOIIpEnapaToB.

HaGmoienue Ki1eTok pacTeHUi U JKUBOTHBIX MO
MHKPOCKOIIOM Ha I'OTOBBIX MUKpPOIIpCIiapaTax, vX OnrucCaHue.
[IpuroroBneHne U onrcaHue MUKpPOIpENnapaToB KIETOK
pacTeHHi.

VYeTHBIM onpoc
TectupoBanue

OO0MeH BeliecTs U
npeBpaiieHne
JHEpPruu B KJeTKe

YMeHue CTpOUTh CXeMbI SHEPIreTUYECKOro 0OMeHa U
OnocuHTe3a Oenka, POTOCHHTE3A.

[TonmyuyeHue npeacTaBIeHUs O IPOCTPAHCTBEHHOM CTPYKType
6enka, monexyn JIHK u PHK

YeTHBIN onpoc
IIpoBepounas
pabora

OPI'AHUM3M. PASBMHOXEHUME U UHANBUAYAJBHOE PABBUTHE OPI'TAHU3MOB

Pa3mHuoxenue OBnajeHue 3HaHUSIMU O PA3MHOXKEHUHU KaK O BaKHEHIIeM YeTHbll onipoc
OPraHu3sMoB CBOMCTBE KUBBIX OPTaHU3MOB. TectupoBanue
YMeHue caMoCTOATENbHO HAXOAUTh OTIIMYMS MUTO3a OT CpaBHUTENBHASA
Mei03a, onpeaesisis SBOTIOIUOHHYIO POJIb 3TUX BUOB Talnuia
JIETICHUS KJIETKU
NuauBuayanbHoe | O3HaKOMIIEHHWE C OCHOBHBIMH CTAJIMSMH OHTOTE€HE3a Ha VYeTHbll onipoc
pa3Burtue MpUMEPE Pa3BUTHUS MO3BOHOYHBIX )KMBOTHBIX.
OpraHusma YMeHue XapakTepru30BaTh CTAJUU MTOCTIMOPHOHAITEHOTO
pa3BUTHS Ha IpUMepe yenoBeka. O3HaAKOMIIEHHE C
NPUYMHAMU HAPYIIEHUN B pa3BUTUU OPTaHU3MOB.
Pa3Butne ymeHus npaBuibHO (POPMHUPOBATH TOKA3ATEIbHYIO
0a3y PBOJIFOIIMOHHOTO PA3BUTHS YKUBOTHOT'O MHPa
OCHOBBI I'EHETUKH U CEJEKIIUA
OcHOBHBIE O3HaKOMJIEHHE C TTPEAMETOM, 3aJa4aMu, OCHOBHBIMH YcTHbIM onpoc
NOHATHSA U MOHATUSAMHU U 3aKOHamu reHetuku. [lomyuenue Tecr

3aKOHbI '€ HETUKH

IpEaACTaBICHUA 00 OCHOBHBIX METOJaX I'CHECTHUKMH.

Pemenue 3amau

3aKOHOMEPHOCTH
HACJIeACTBEHHOCT
HHu
U3MEHYMBOCTH

O3HaKOMJIEHUE C HACIEACTBEHHON U HEHACIECICTBEHHON
N3MCEHYUBOCTBHIO U €€ 6PIOJIOFPI‘-I€CKOﬁ POJIBIO B 3BOJIFOIUN
KUBOTO MHpA.

HOHy‘-IeHI/IC MNpEaACTaBJICHUA O CBA3U T'CHCTUKH U MCAUILIUHBI.
O3HaKOMJIEHHE C HACJIeZICTBEHHBIMU OOJIE3HSIMU YeIOBeKa, UX
NPUYMHAMU U TIPO(PUIAKTHKOH.

N3yyenue BnusiHUS aJIKOrojau3Ma, HApKOMaHUU, KypeHus Ha
HAaCJIEACTBEHHOCTh Ha BUIEOMaTepuare.

AHanu3 peHOTUITMYECKOW N3MEHYMBOCTH. BhIsiBIeHNE
MYTareHoB B OKPYXalolllel cpe/ie U KOCBEHHas OLICHKa

YcTHbIl onpoc
IIporpamMmmMupoBaHHBI
W IUKTAHT
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BO3MOXXHOTI'O MX BJIMAHHWA HA OPraHu3M

OCHOBBI METOJIBI
ceJIeKIUH
pacTeHui,
JKHBOTHBIX M
MHKPOOPTraHU3MO
B

[Tonydyenue npeacTaBiIeHUs: O TECHETUKE KaK O TEOPETUYECKON
OCHOBE CEJIEKI[1H.

Pa3BuTne MeranpeIMETHBIX YMEHUH B MPOLIECCE HAXOXKICHUS
Ha KapTe LIEHTPOB MHOT000pa3usl U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUI U JIOMAIIHUX )KUBOTHBIX, OTKPBITBIX
H. W. BaBuioBbiM.

N3ydenne MeTo10B THOPHUIM3AINN U UCKYCCTBEHHOTO
otOopa. YMeHue pa3doupaThCsi B STUYECKUX aCMEKTax
HEKOTOPBIX JIOCTIKEHUH B OMOTEXHOJIOTHH.

O3HaKoOMIJIEHHE C OCHOBHBIMU JOCTHKEHUSMH COBPE-MEHHOU
CEJIEKIIMU KYJIbTYPHBIX PACTECHUM, JOMAIIHUX KUBOTHBIX U
MUKPOOPraHu3MOB

YeTHBIM o1npoc

MHNPOUCXOXKJAEHUE U PAZBUTHUE KU3HU HA 3EMJIE. 9BOJIIOIINO

HHOE YYEHUME

IIpoucxoxaenue u
HaYaJbHBIE
JTanbl pa3BUTHA
sKH3HHM Ha 3eMJie

AHanu3 1 OLEHKA Pa3JIMYHBIX TUIOTE3 IPOUCXOKICHUS
AKHU3HU.

[Tonydenue npeacTaBieHus 00 yCIOKHEHUU KUBBIX
OpPraHU3MOB Ha 3emJie B IIPOLIECCE FBOIOIHH.

YMeHHe 3KCIepUMEHTAIbHBIM ITyTEM BBISBISATH aJallTUBHbIE
0COOEHHOCTH OPraHU3MOB, UX OTHOCUTENBHBIN XapakTep.
O3HakoOMIIEHHE C HEKOTOPBIMH MPEICTABUTEISAMU PEAKUX U
MCYE3a0UINX BUJOB PACTEHUN U )KUBOTHBIX.

[IpoBenenue onucanus ocode 0IHOTO BUAA IO MOPQO-
JIOTUYECKOMY KPUTEPHIO IIPU BHIIOJHEHUH Ja00PaTOPHOI
paboTsl. BeIsiBiIeHNE YepT MPUCIIOCOOIEHHOCTH OPTaHU3MOB K
pasHbBIM cpeiaM oouTaHus (BOIHOM, HA3eMHO- BO3IYIITHOM,
TTOYBEHHOM).

YcTHBIN 0IIpocC

Hcropus
pa3BUTHA
3BOJIIOLIMOHHBIX
uaen

W3yueHne Hacneaus 4eI0BEeYeCTBA HAa IPUMEPE 3HAKOMCTBA C
ucropuent pa3Butus 3BoounoHHbIX uaei K. Jlunnes, XK. b.
Jlamapxka Y. Japsuna. OnieHuBaHUE POJIA SBOJTIOUOHHOTO
ydeHusi B GOpMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-
Hay4HOU KapTHHBI MUpa.

Pa3BuTHe crmocoOHOCTH SICHO U TOYHO M3JIaraTh CBOU MBICIIH,
JIOTUYECKH OOOCHOBBIBATh CBOIO TOUKY 3PEHMUS,
BOCIIPUHUMATh U aHATTU3UPOBATh MHEHUSI COOECETHUKOB,
IIPU3HABAasi IPAaBO JAPYroro 4eJIOBeKa Ha MHOE MHEHHE.

VYeTHBIM onpoc

MuKpo3BoIIOLUA
Hn
MAaKpO03BOJIIOLUA

O3HakoMJIeHHE C KOHIENIIUEH BUa, €€ KPUTEPUIMHU, TOA00p
IPpUMEPOB TOI'0, YTO IMOMMYJIAIHA — CTPYKTYPHad CAUHUIA
BUJIA U 3BOJIIOLINU.

O3HakoOMIJIEHHE C JABMXKYIIUMUCA CUJIaMH 3BOJIFOIIMU U €€
JI0Ka3aTeIbCTBAMH.

YcBoenne TOIr0, YTO OCHOBHBIMH HAIIPaBJICHUAMU
HBOJIIOIMOHHOTO IIpOrpecca sIBJIAIOTCS ONOTIOTHUECKUI
Mporpecc U OMOJIOTUYECKUN perpecc. Y MEeHHe OTCTanuBaTh
MHEHHE, O COXpPAaHEHUU OMOJIOTHYECKOTO MHOT000pa3us Kak
OCHOBE YCTOMUMBOCTH OMOC(EphI U MPOrPECCUBHOTO €€
pa3BUTHSA. YMEHHUE BBISBISITh NPUYMHBI BHIMHUPAHHS BUIIOB.

YeTHBIM onpoc
TectupoBanue

IMPOUCXOKJIEHUE YEJIOBEKA

AHTpOMNoOreHes
YesoBeueckue
pacbl

AHanus 1 OLEHKA PA3JINYHBIX TUIIOTE3 O IPOUCXO0XKICHUU
YeJIOBEKA.

Pa3Butne ymeHus CTpOUTH JOKA3aTENIbHYIO 0a3y 1o
CPaBHUTEIBHON XapaKTEPUCTUKE YEJIOBEKa U IPUMATOB,
JI0Ka3bIBasi UX POACTBO.

BblsiBiIeHUE 3TANoOB 3BOIIOLMY YETIOBEKa. Y MEHHE

YeTHBIM onpoc
CocraBienue
TaOJIULBI
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JAOKa3bIBATh PABECHCTBO YCJIOBCUYECKUX paC HAa OCHOBAHUUN UX
POACTBA U €AUHCTBA MMPOUCXOKICHUS. Pa3zButue
TOJICPAHTHOCTHU, KPUTHKA paCru3Ma BO BCEX €ro NpOsABJICHUAX.

OCHOBBI 3KOJIOI'nn
JIKoJI0orus — W3ydenne 3K010ru4eckux (pakTopoB M UX BIUSHUA Ha YeTHBI onpoc
HAayKa 0 OpraHU3MBl. CpaBHuUTENbHAS
B3aHMOOTHOIIIE- 3HAaKOMCTBO C DKOJIOTMYECKHMHU CUCTEMAMM, UX BUIOBOU U TabamIa
HHMAX OPTaHU3MOB | IPOCTPAHCTBEHHOM CTPYKTypamH. Y MEHUE OOBICHSITh TectupoBanue

IIPUYMHBI YCTOHUYHUBOCTU ¥ CMEHBI HKOCUCTEM.
O3HaKOMJIEHHE C MEXBHUI0BbIMH B3aUMOOTHOILLIEHUSIMU B
9KOCHUCTEME: KOHKYpEHIIMEH, CHMOMO030M, XUIITHUYECTBOM,
MapasuTU3MOM.

YMeHue CTpouTh SIPyCHOCTh PACTUTEIBHOTO COOOIIECTBA,
MUIIEBBIC SN U CETH B OMOIIEHO3€, a TAKXKE IKOJIOTUIECKHE
UPaMUJIBI.

3HaHME OTJIMYUTEIbHBIX PU3HAKOB UCKYCCTBEHHBIX CO-
00I1IECTB — arpo3KOCUCTEMBbI U YPOOIKOCHCTEMBI.
Onucanue aHTPOIIOT€HHBIX U3MEHEHUI B €CTECTBEHHBIX
MPUPOIHBIX JaHAMAPTaX CBOEH MECTHOCTH.
CpaBHUTENBHOE OIMCAaHUE OHON U3 ECTECTBEHHBIX
MPUPOHBIX CUCTEM (HaIpUMep, Jieca) U Kakoh-HuOy1b
arpo3KOCUCTEMBI (HampuMep, MIIEHUYHOTO T10JIS).
CocraBieHue cxeM nepegadn BeIlecTB U SHEPTUH 10 LensIM
MIUTaHMsI B IPUPOJHON HIKOCUCTEME U arpoleHo3e.

buocdepa —
rjooajbHas
IKOCUCTEMA
buocdepa u
YyeJioBeK

Osnakomnenue ¢ yuenuem B. U. Bepnanckoro o 6uocepe
KaK 0 I7100aJbHON SKOCUCTEME.

Hanuuue npezncraBieHns o cxeMe 3KOCUCTEMBI Ha IIpUMepe
Oonocdepsl, KPyroBOpoTe BEIIECTB U MPEBPAILICHIH YHEPTUU B
ouocdepe.

YMeHune 10Ka3bIBaTh POJIb KHUBBIX OPraHU3MOB B OHoc(epe
Ha KOHKPETHBIX NpuMepax. HaxoxxaeHue cBsi3u U3MEHEHUsI B
onocdepe ¢ MOCISNCTBUSIMH JESITETPHOCTH YEJIOBEKA B
OKpYy’Karollel cpene. YMeHue onpeaesTh Bo3aeiicTBue
IIPOU3BOJCTBEHHON JESITEILHOCTH HA OKPYKAIOILYIO CPENY B
obractu cBoeil Oyayiei mpodeccuu.

O3HakoMIIeHHE C TII00aTHHBIMH SKOJIOTHIECKUMHU
npobiieMaMu .

Ornucanue UCKYCCTBEHHOM 3KOCHCTEMBI. Perenue
9KOJIOTUYECKUX 3a]a4. J|eMOHCTpUpOBaHUE YMEHUS
MOCTAaHOBKH IIeJIeH IeATeIbHOCTH, TUTAHUPOBAHHUS
COOCTBEHHOM JEATENbHOCTU AJIS TOCTUKEHUS TIOCTABIICHHBIX
IeJIeH, MPEeIBUACHUST BO3MOXKHBIX PE3yJIbTaTOB ATHX
NeWCTBUI, OpraHn3aluil CAMOKOHTPOJISL U OLICHKH
MOJTyYEeHHBIX pe3ybTaToB. OO0y4YeHHE COOTIOICHUIO TIPABILIT
MOBEJICHUS B IPUPOJE, OEPEIKHOMY OTHOIIECHUIO K
OMOJIOTUYECKAM O0BEKTaM (paCTEHUSIM, KUBOTHBIM M UX
COO0IIeCTBAM) ¥ MX OXpaHe

TecToBBI KOHTPOJIb
10 TEME

«OCHOBBI 2KOJIOTUU
u 6uochepa»

[TporpamupoBaHHbII
JUKTaHT

BUOHUKA

buonuka kak
OJIHO U3
HANPaBJICHUH
OMOJIOTHM U
KHOEPHETUKH

3HAKOMCTBO C TPyOUYaATBIMU CTPYKTYpaMH B )KMBOW TIPU- POJIE
Y TEXHHUKE, a3POIMHAMUYECKUMH U THAPOJUHAMUYECKUMU
YCTPOMCTBAMH B KUBOW MPUPOJE U TEXHUKE. Y MEHHE
CTPOUTH MOJIENH CKJIAYaTOM CTPYKTYPBI, UC- MOJIb3yEMBIE B
CTPOUTEIILCTBE

Odopmnenue
IIPE3EHTALNN
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Conep:xkanue XapakTepucTHKA OCHOBHBIX BUJI0B YUeOHOI DopMbI
00yueHust AeSITeIbHOCTH 00Y4aI0LIMXCS KOHTPOJIAA
Brenenue 3HAKOMCTBO C O0OBEKTOM M3Yy4YeHUs dKojJoruu. OmnpeneneHue | YCTHBIN ompoc

POJIH SKOJIOTUH B (POPMUPOBAHUH COBPEMEHHOM KaPTHHBI
mupa. JleMoHCTpauus 3Ha4eHUs SKOJIOTMU IPU OCBOCHUU
npodeccuil ¥ CreUaIbHOCTENH CPEHETO

1. OKOJIOT'MA KAK HAYUHASA IUCLHUTTJIMHA

O0111ast PKOIOrust

YMeHue BBISBIATH O0LIHE 3aKOHOMEPHOCTHU ICHCTBHS
(bakTopoB cpefbl Ha opranu3M. IlonydeHnue npencTaBieHU o
MOMYJISIIAH, SKOCUCcTeMe, Orocdepe.

VYeTHBIN onpoc
TectupoBanue

ConmanbHas 3HAKOMCTBO C IPEIMETOM M3YUYEHUS COIIUAIBHON SKOJIOTHH. YcrHbli Onpoc
DKOJOTUSI YMeHHNE BBIACISITh: OCHOBHBIEC YEPTHI CPEAbI, OKPYKAIOMIEH Tect
[Tpuknagnas YMeHue BBIBISITh perHOHANIbHBIE YKOIorudyeckue mpodiemel | KontponbHas
SKOJIOTHS Y YKa3bIBaTh MPUYMHBI UX BOBHUKHOBEHUS, a TAKKE pabora

BO3MOJKHBIC ITYTH CHIXKEHUSI TTOCTEJICTBUM HA OKPYKAIOIIYIO

2. CPEJA OBUTAHUMA YEJIOBEKA U OKOJIOTUYECKAS BE3OITACHOCTD

Cpena oburanus
YeoBeKa

Osnanenue 3HaHUAMU 00 OCOOEHHOCTSIX Cpeabl OOMTaHU
YeJI0BEKa U €€ OCHOBHBIX KOMITOHEHTOB. Y MEHHUE
(bopmMHpOBaTH COOCTBEHHYIO MO3UIIMIO [0 OTHOIIEHHUIO K
CBEJICHUSM, KaCAFOIIMMCS TIOHATHUS «KOM(MOPT Cpebl
OOUTaHUS YEIOBEKay, NOJTYy-4aeMbIM U3 Pa3HBIX HCTOYHHKOB,
BKJIFOYasi DeKsIaMy. 3HaHHE OCHOBHBIX YKOJIOTMIECKUX

YeTHBI o1poc

['oponckas cpena 3HaKOMCTBO C XapaKTepUCTUKAMU TOPOACKOI KBapTuphl kak | Odopmienue
OCHOBHOT'O 3KOTOIIa COBPEMEHHOTO YeJIOBeKa. Y MEHHE MIpe3eHTaIHH
OTIPEAEISTH YKOJIOTUYECKHIE TapaMeTPhl COBPEMEHHOTO [MpoBepounas
YeJI0BEYECKOI0 KUINIIA. 3HAaHHE SKOJIOTMUECKUX TpeOoBaHui | paboTta
K YPOBHIO IITyMa, BUOPALIH, OPTaHU3aI[H CTPOUTEIHCTBA
KHUIIBIX U HEXUIIBIX HOMemeHHﬁ, aBTOMOOMJILHBIX A0por.
Cenbckas cpena 3HaHNE OCHOBHBIX IKOJIOTHYECKUX XapPAKTEPUCTUK CPEIIbI TectupoBanue

0o0uTaHUs YEIOBEKA B YCJIOBUAX CEJIbCKOM MECTHOCTH.

3. KO

HIIEILMS YCTOMYMBOI'O PA3BUTUS

Bo3HukHOBEHME 3HaHUE OCHOBHBIX MOJIOKEHHUI KOHIENIIMN YCTOWYUBOTO pa3- | YCTHBIN OMpocC
KOHILETINH BUTHS U IPUYMH €€ BOZHUKHOBEHUS. Y MeHue (popMupoBaTh
YCTONYUBOIO COOCTBEHHYIO TIO3UIIUIO 110 OTHOIIEHHUIO K CBEJICHUSIM,
pa3BUTHUA KaCaOIUMCS IOHATHUS «YyCTOMYUBOE PAa3BUTHEY.
Y cTONYMBOCTD 1 3HaHNE OCHOBHBIX CIIOCOOOB pPEIIEHUs KOIOTHIECKUX IIpoBepounas
pa3BUTHE po0JieM B paMKax KOHLENIUH «Y CTOWYMBOCTb U Pa3BUTHE». | paboTta
YMeHue paznn4arbe 5)KOHOMHYECKYIO0, COLUANIBHYIO,
KYJBTYPHYIO U 9KOJIOTHYECKYIO YCTOMYHUBOCTb. Y MEHHE
BBIYHCIIATH MHJIEKC YEJIOBEYECKOIO Pa3BUTHS IO OTHOLICHHIO
K OKpY>Karollen cpene.
4. OXPAHA TIPUPO/IbI
IIpuponooxpannas 3HaHUE UCTOPUH OXpaHbl MPUPOAbI B Poccun 1 OCHOBHBIX VYeTHBI onpoc
JIeATEIbHOCTD THUIIOB OpraHU3alMii, CIOCOOCTBYIOIIMX OXpaHe MPUPOIBL.
YMeHHe onpenensaTb COCTOSIHUE IKOJIOTHYECKOM CUTY AN
OKPY’KaIOIllel MECTHOCTH U IIPEAJIaraTb BO3MOXKHBIC ITyTH
CHWDIKEHUS aHTPOIIOI€HHOT'0 BO3JICHCTBHS HA IIPUPOLLY.
ITpuponHbie pecypcsl | YMEHHE NOJIb30BaThCSI OCHOBHBIMHM METOIaMU HAyYHOTO KonTponbhas
U UX OXpaHa MO3HAHUS: ONMCAaHUEM, U3MEPEHHUEM, HaOIoIeHneM — JiIst | pabota

OILIEHKH COCTOSIHUS OKPY KAFOIIEH cpelibl U ee MOTPeOHOCTH
B OXpaHe.
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