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1. IMosicHUTEJBLHAA 3aNHCKA

1.1. Ob6sacTs npuMeHeHus pado4eil NporpaMMsl

Pabouass mporpamma oO1eo0pa3oBarenbHOM yueOHOM nuciumuinabl EctecTBo3HaHME sIBiseTCs

4acTbhIO MPOrpamMMbl IOJIrOTOBKHU crienuanncTos cpeanero 3seHa (aanee IIIICC3) B coorBeTcTBUM C©
®I'OC no cnermanbHocTIM CIIO rymanuTapHOro npodusis, peaJiu3yeMbIX B aKaJIeMHH.

1.2. HopmaTuBHas 6a3a 1Js pa3padoTku padoueii mporpaMmbi:
PaGouas nporpamma pa3pa6oTaHa Ha OCHOBe

@denepalibHOTO  TOCYJApPCTBEHHOrO  00pa3oBaTeNbHOTO  CTaHJIApTa  CpelHero  oOuiero
o0Opa3oBaHMs, YTBEPKACHHOTO MpUKa3oM MUHHCTEpCTBa 00pa3oBaHus M Hayku Poccuiickoit
Oenepauun ot 17 mas 2012 r. Ne 413(pen. ot 29.06.2017);

®DenepalibHbIX TOCYJAPCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB CPEAHETO MPOo(decCnoHaTbHOTO
00pa30BaHMs 1O CHEIIHATLHOCTSIM:

[Ipuka3z MunucrepcTBa npocemenus Poccuiickoit @enepanuu ot 23.11.2020 Ne 658 "O6
YTBEpKIEHUH (heIepalbHOTO TOCYTApCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa CPETHETO
npodeCcCHOHAIBHOTO 00pa3oBaHus 1Mo cnenuanbHocT 54.02.01 JIu3zaiin (o orpacisam)”
(3apeructpuponan 21.12.2020 Ne 61657)

PexomeHnmanmii 1m0 OpraHM3alUU TONYYCHHS CpEIHEro oomero oOpa3oBaHHs B Ipenenax
OCBOGHHUSI 00pa30BaTEIBHBIX IMPOTPAMM CpPEIHEro NpodhecCHOHATBLHOr0 o0pa3oBaHUs Ha 0asze
OCHOBHOTO 001iero o0pasoBaHusi ¢ ydeToM TpeboBaHuii DenepalbHBIX TOCYIAPCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAHAAPTOB U IMOJyd4aeMoll NpodecCuu WIM CHEeNHaTbHOCTU CPEIHEro
npodeccnoHabHOTO 00pa3oBanus (MUChMO JlemapTaMeHTa rocyIapCTBEHHOH MOIUTHKH B cepe
MOATOTOBKH pabo4yuxX KaJpoB U JOMOJHUTEIHHOIO MPOPECCHOHANBHOTO 00pa3oBaHus  OT
17.03.2015 Ne 06-259);

[IpumepHoil mnporpamMmbl 1O AUCUMILIMHE, peKkomeHnoBaHHo PI'AY OUPO B kadectBe
OPUMEPHON TpPOTpaMMbl JJIsi pealu3aliil OCHOBHOH MpodecCHOHATBbHONW 00pa3oBaTeNbHON
nporpamMbl  CIIO Ha 6a3e ocHOBHOro oOImiero o0pa3oBaHMs € MOJIYYEHHUEM CPEIHEro oOIIero
oOpaszoBanust npoTokoda Ne3 ot 21 utons 2015 r., per Ne 384 penenzuu 0123 utonst 2015 r. ®I'AY
«DOUPO»,

IIpumepHOIl mporpaMMsl MO JAUCHUIUIMHE, pekoMeHaoBaHHOM PI'AY ®OHNPO B kauectse
MPUMEPHON MporpamMmbl JUIsl peaju3alid OCHOBHON Npo¢ecCHOHaIbHOW 00pa3oBaTenbHON
nporpamMmbl  CITO Ha 6a3e OCHOBHOTO OOIIET0 0O0pa30BaHHUS C MOJYYEHHEM CPEIHEro oOIIero
oOpazoBanust mnpotokosn Ne3 ot 21 urons 2015 r., per Ne 385 peunensuu ot 23 utons 2015 r.
OI'AY «OUPO»,

[IpumepHoO#l mporpamMMbl MO AUCUUIUIMHE, pekoMmeHaoBaHHOM DI'AY ®UPO B kauecTtBe

MPUMEPHON TPOTpaMMBl Ui peau3allid OCHOBHOW Mpo(eCCHOHATBFHONH 00pa30BaTebHON
nporpammbl  CIIO Ha 6a3ze OCHOBHOTO 00I1Ier0 00Opa30BaHMs C MOJYYCHHEM CPEIHETO OOIIETO
oOpazoBanust npotokos Ne3 ot 21 wuronsa 2015 r., per Ne 372 peuensuu ot 23 utons 2015 r.

OI'AY «DPUPOY»,

[IpumepHoOI1 mporpaMMsl 10 TucHUILIMHE, pekomeHaoBaHHOU PI'AY ®UPO B kauecTBe
MPUMEPHOI MPOrpaMMBbI JIJIsl peaTu3aliii OCHOBHON MpoQecCcuoHanbHOM 00pa3oBaTeNbHOM
nporpammbl CI1O Ha 6a3ze 0CHOBHOTO 00111ero 00pa3oBaHUs ¢ TIOJIYYCHHUEM CPETHEr0 00IIero
obpazoBanus mpoTokos Ne3 ot 21 utonst 2015 1., per Ne 387 peuensuu ot 23 utons 2015 .
OI'AY «DUPOy»,

[Tporpamm noarorosku cnenuanuctoB cpennero 3seHa CIIb I'BITOY AYI'CT'ull



1.3 Hean y4eOHOH TUCHUILTHHBI

Coneprkanne paboueli mporpammbl « EcrecTBo3HaHME)» HAMPABIICHO HA JOCTHIKEHUE CIICTYIOIINX
eJiemn:

Pa3pgen ®du3zuka
* OCBOCHHE 3HAHUH 0 PyHIAMEHTAIBHBIX (PU3NUECKUX 3aKOHAX W MPHUHIIMUIIAX, JIEKAIINX B OCHOBE
COBPEMEHHO (buznueckoit KapTHUHBI MUpa; Hauboee BAXKHBIX
OTKpBITHSIX B oOsacTd  (GU3MKHM, OKa3aBIIMX OINpEAeNsIonlee BIMSHUE Ha pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHH; METO/IaX HAYYHOT'O MMO3HAHUS TPUPO/IBI;
* OBJIQJICHHE YMEHUSMH IPOBOJAUTH HAONIOACHHUS, IUIAHUPOBATH W BBHIMOIHITH SKCIIEPUMEHTHI,

BBIJIBUTaTh ~ TUIIOTE3bl U CTPOUTH  MOJENH,  IPUMEHATh  TOJYYCHHBIE  3HAHUS
no Qusuke g OOBACHEHUS pPAa3HOOOpa3HbIX (U3MUECKUX SBJICHHM W CBOMCTB BEIIECTB;
MPAKTUYECKHU KCIIO0JIb30BaTh busnueckue 3HaAHUS; OLICHUBATh JIOCTOBEPHOCTh

€CTECTBEHHO-HAy4YHOU HH(pOpMaLIUH;

* pa3BUTHE IO3HABATEJIbHBIX WHTEPECOB, MHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEW B
mporecce NpUOOpeTeHuss 3HaHMH W yMeHuHl 1o (Qu3MKe C  HCIOJNIb30BAaHHEM  pa3
JMYHBIX HCTOYHUKOB HH(POPMALIUU ¥ COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTHH;

* BOCIHMTaHUE YOEXJIEHHOCTH B BO3MOYKHOCTH IO3HAHHUS 3aKOHOB IPHUPOJIbI, HCIIOJIb30BAHUS
JNOCTHMXKCHUH  (QU3MKM Ha Olaro pa3BUTUS  YEJIOBEYECKOW  IUBUIIM3AIUH; HEOOXOMH-
MOCTH COTPYJHHMYECTBA B IIPOLIECCE COBMECTHOIO BBINOJHEHUS 3a/lad, YBaKUTEIBHOIO
OTHOWICHWSI K MHEHHIO OINIOHEHTAa TMpH OOCYXISCHHH TPoOIeM eCTEeCTBEHHO-HAyYHOTO
COJEP)KaHUs; TOTOBHOCTM K  MOPAJIBbHO-3TUYECKOM  OLICHKE  MCIIOJIB30BAaHMsI  HAy4YHBIX
JOCTUKEHHM, YyBCTBA OTBETCTBEHHOCTH 3a 3aIIUTY OKPY>KaIOIEH Cpebl;

* WCHOJBb30BaHHWE NPUOOPETEHHBIX 3HAHMUH W YMEHUH Ui  pelIeHUus NPaKTUYECKUX
3aJja4 MOBCEJHEBHOM >KM3HU, oOecreyeHus 0e30MacHOCTH COOCTBEHHOW KHM3HH, PallMOHAJIBHOTO
IIPUPOI0IOIB30BAHUS u OXpaHbl OKpYy Xaromieu Cpelibl u BO3MO>XHOCTh
IPUMEHEHMs 3HaHUU IpPU pelleHHM 3a/1a4, BO3HUKAIOUIMX B IMOCIEAYyIOIIEH NpodecCHOHaIbHON
NeSITEIbHOCTH.

* c(hOpMUPOBAHHOCTH MPEACTABICHUHN O POJIM U MecTe (PU3UKU B COBPEMEHHOM Hay4YHOU KapTHHE
MUpa; MOHMMaHHE (U3NYECKOM CYIIHOCTH HaOirofaeMblx BO BceneHHON SBIEHMI; MOHMMaHHE
ponu ¢uzuku B (HOPMHUPOBAHMU Kpyrozopa M (PyHKIHMOHAJIBHOW T'PaMOTHOCTH 4YeNloBeKa [Uis
pelIeHns MPaKTUUECKUX 3ajay;

* BJQJICHUE OCHOBONOJAraloMMUMU (PU3NYECKMMHU MOHATUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAaMU U
TEOPUSMU;

* yBEpeHHOE MO0JIb30BaHue (PU3MUECKON TEPMUHOIOTHEN U CUMBOJIMKOM;

* BJIaJICHUE OCHOBHBIMU METOJaMHU HAYYHOI'O TO3HAHUS, UCIIOJIb3YEMbBIMH B (PU3UKE: HAOJII0/IEHNE,
ONHCaHHWe, M3MEpEeHHe, OSKCIEPUMEHT; YMeHHs o0palaThiBaTh pe3yJbTaThl HU3MEPEHUH,
OoOHapyXHUBaThb 3aBUCHUMOCTb MeEXAy (U3MUECKUMU BEJIMYMHAMH, OOBSCHITH IOJIYyYCHHbIE
pE3yJIbTAThl U JENIaTh BBIBOJBL;

* cOpMHUPOBAHHOCTb YMEHHUS peliaTh (pu3nueckue 3aj1auu;

* c(hOpPMUPOBAHHOCTb YMEHHSI NPUMEHATH IOJyYEHHBbIE 3HAaHUS Ui OOBSCHEHHS YCIOBHI
MpoTeKaHusd (GU3NYECKUX SBICHUI B NpUpoJde U AN NPUHATUS NPAKTUYECKUX pElIeHUul B
IIOBCETHEBHOM JKU3HH;

* cQOpMHUPOBAHHOCTb COOCTBEHHOM MO3UIMHU [0 OTHOLIEHUIO K (Qu3ndeckoid uHPopMaIuy,
M10JIy4aeMOM U3 pa3HbIX HCTOYHUKOB.

Pa3zpea XUMMUA

* (QopmupoBaHHWE YyMEHHS OILIEHHWBATh 3HAYMMOCTh XHMHUYECKOTO 3HAHUA JJS KaKIOTO
YeJI0BEKa;

* ($opMHpPOBAaHUE IEIIOCTHOTO MPEICTABICHNUSI O MUPE U POJIM XUMHH B CO3JJaHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa; YMEHHsS OOBSACHATH OOBEKTBI M  IPOIECCHI
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OKPYXAaIoIIel JeWCTBUTEIBHOCTH: MNPUPOAHOM, COIMATIBHOW, KYJIbTYPHOW, TEXHUYECKOU
Cpebl, — UCIOJB3YS IS 3TOr0 XUMHYECKUE 3HAHUS;

* pa3BUTHE YMEHUH pa3nnyarh (akThl U OLIEHKH, CPABHUBATH OLIEHOYHBIE BBHIBOJIBI, BUJIETh UX
CBA3b C KPUTEPHUSAMHU OLICHOK U CBSI3b KPUTEPUEB C OINPEAEICHHOW CHCTEMOH LEHHOCTEH,
¢dbopMyIHpoBaTH 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* IIPUOOpETEHHUE OIbITa Pa3HOOOPa3HON JESTEIbHOCTH, TO3HAHNUS U CAMOIIO3HAHMS; KITFOUEBBIX
HABBIKOB, HMEIOIIUX YHMBEPCAIbHOE 3HAYCHHME U1 DAIMYHBIX BHUIOB JAEATEIBHOCTU
(HaBBIKOB pEIICHUs MpoOJieM, NPUHATHS pELIeHUH, IOMCKa, aHanu3a U 00paboTKH
uHpOpMalMK, KOMMYHHKATHBHBIX HAaBBIKOB, HaBBIKOB HW3MEPEHUH, COTPYIHUYECTBA,
0e301acHOro 0OpaIIeHus ¢ BEIIECTBAMH B TOBCEJHEBHOM JKU3HN).

* c(hOpMHUPOBAHHOCTD MPEJCTABICHUI O MECTE XUMUHU B COBPEMEHHON HAYYHOH KapTUHE MHPA;
NOHMMaHHUE POJIM XMMHUHU B (HOPMHUPOBAHHM KPYyrozopa M (pyHKIMOHAIBHOW TI'PaMOTHOCTH
YeJI0BEKa /ISl PeLIEHUS IPAaKTUYECKUX 3a/1a4;

* BJIQJCHUE OCHOBOIOJIATAIONIMMH XHMHYECKUMHU MOHATHAMH, TEOPHUSAMH, 3aKOHAMH W
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BaHNE XUMUYECKOU TEPMUHOIOTUEN U CUMBOJIMKON;

* BJIQJICHUE OCHOBHBIMM METOJAMH HAy4HOIO I[I03HAHUA, MWCIOJIb3YEMBIMM B XHMHHU:
HaOJroleHue, ONMCaHWe, M3MEpeHHe, HKCIEPUMEHT; yMeHHe o0palaTbiBaTh, OOBSICHSITH
pe3yJbTaThl IPOBEACHHBIX OIBITOB U JIENIaTh BHIBOJIbI; TOTOBHOCTb U CIIOCOOHOCTb IPUMEHSTh
METO/Ibl [TI03HAHUS IIPU PELLIEHUH MPAKTUYECKUX 3a/1ay;

* c(OpMHPOBAHHOCTH YMEHUS JaBaThb KOJIMYECTBEHHBIE OLEHKU U IMPOBOJUTH PACUETHI IO
XUMHYECKHM (HOpMyJIaM U yPaBHEHUSIM;

* BJIQJICHUE [TPAaBUJIAMU TEXHUKHU 0€30IIaCHOCTHU IPU UCIOJb30BaHUU XUMUYECKUX BEIIECTB;

* copMHpPOBAaHHOCTH COOCTBEHHOW MO3MIMM IO OTHOLIEHUIO K XMMHYECKOW HH(pOpMaiuu,
I10JIy4a€MOU U3 pa3HbIX HCTOUYHUKOB.

pazaea BUOJIOT'USA

1)[Tonyuyenue ¢yHIaMEHTANIbHBIX 3HAHUW O OHOJOTMYECKMX CHUCTeMax (KJIEeTKa, OpTraHH3M,
MOMYJISALMSA, BHJA, DKOCHCTEMA); HCTOPUM pa3BUTHS COBPEMEHHBIX IIPEJICTaBICHUM O >KUBOMU
MPUPO/JIE, BBIJAIOUIMXCA OTKPBITHSX B OHOJIOIMYECKON Hayke; posid OHMOJOrMYecKOM HayKH B
(GOpMHPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHUpaA; METOJaX HAy4YHOIO
MO3HAHUS;

2)OBnazieHe yMEHHUSIMU JIOTUYECKH MBICIUTb, OOOCHOBBIBATH MECTO U POJIb OMOJOTHYECKHX
3HaHUI B MPAKTUYECKOHN NEATENbHOCTH JIOAEH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTUMN; ONpPEaesiTh
KHBBIE OOBEKTHI B MPUPOJIE; MPOBOIUTH HAOIIONEHHS 32 SKOCUCTEMaMH C LIENbI0 MX ONUCAHUS U
BBISIBIIGHUSI €CTECTBEHHBIX M AaHTPONOTCHHBIX H3MEHEHWH; HaXxoIuTb M aHaJIU3UpOBaTh
UH(OPMAIIHIO O KUBBIX 00BEKTaX;

3)Pa3BuTHe TO3HABaTENbHBIX HMHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKUX CHOCOOHOCTEH
oOydaroluxcsi B IMpoLecce H3YYEHHs] OHOJIOIMYECKHX SIBJICHHM; BBIIAIOIIUXCS JTOCTHXKEHUMN
OMOJIOTHH, BOILEIIINX B OOIIEUETOBEUYECKYIO KYJBTYpY; CIOXHBIX W TNPOTHUBOPEUMBHIX MyTeH
Pa3BUTHS COBPEMEHHBIX HAyUYHBIX B3IJIAJO0B, UAEH, TEOpUN, KOHLEMIUMN, TUIIOTE3 (O CYLIHOCTU U
MIPOUCXOXACHUN KU3HU, UEJIOBEKa) B X0/1e padOThI C pa3IMUYHbIMU UCTOYHUKAMH HH(OPMALINN;
4)Bocriutanue yOexJI€HHOCTH B HEOOXOJMMOCTH IMO3HAHUS KUBOW NPHUPOABI, HEOOXOJUMOCTHU
palMoOHABHOTO TPUPOIONOIb30BaHUS, OEpeKHOT0 OTHOIIEHHS K MPUPOIHBIM pecypcam H
OKpY’Kalollen cpesie, COOCTBEHHOMY 3/I0pOBbIO; YBaXKEHHUSI K MHEHHUIO OIMOHEHTA MPHU 00CYKICHUN
OMOJIOTUYECKUX MPOOIIEM;

5)Wcnonb30Banue NpUOOPETEHHBIX OMOJOTMUYECKUX 3HAHUN U YMEHHUH B MOBCEIHEBHOM KU3HU IS
OLIEHKU TOCJEJICTBHM CBOEH NEATENbHOCTH (M JEATENbHOCTH IPYTUX JIOZEH) MO OTHOIIEHHIO K
OKpYy’Karollel cpeae, 3J0pPOBbI0 JIPYTHX JIOJEH U COOCTBEHHOMY 3/0pPOBbIO; OOOCHOBaHHE U
coOmofenne Mep mnpoduiIakTUku 3a00jieBaHUM, OKa3aHHE MEpBOW IOMOIIM IMpH TpaBMaXx,
coOJII0ICHHE MTPaBUJI TOBE/IEHUS B IPUPO/IE.

6)chopMUPOBAaHHOCTH TPEACTABICHUH O POJM W MecTe OWOJOTHHM B COBPEMEHHOW Hay4dHOU
KapTUHE MHpa; MOHMMAaHHWE POJM OWOJOrMH B (OPMHUPOBAHUHU Kpyrosopa M (yHKIMOHATbHON
IPaMOTHOCTH YeJIOBeKa JUIsl peIICHUs TPAKTUYECKHX 3a/1a4;



7)BnazieHHe OCHOBOIIOJIATAIONIMMHM TOHATHUSAMU M TPEJCTABICHUSMU O >KUBOM mpupojne, ee
YPOBHEBOM OpraHM3ally U 3BOJIOINH; YBEPEHHOE MOJIb30BaHUE OMOJIOTHYECKOW TEPMUHOJIOTHEHN U
CHMBOJIUKOH;

8)BiajzieHne OCHOBHBIMH METOJIaMU HAy4YHOT'O IMO3HAHUS, MCIIOJIB3YEMbIMH TNPU OHOJOTMYECKUX
HCCIICIOBAHMSX )KUBBIX 00BEKTOB M SKOCHCTEM: OMKCAHUE, HU3MEPEHUE, IPOBEICHUE HAOIOACHHUI;
BBISIBJICHHE U OIICHKA aHTPOIIOTEHHBIX U3MEHEHUH B TIPUPO/IE;

9)chopMHUPOBAHHOCTE YMEHHI OOBSCHATH PE3yNbTaThl OMOJOTHMYECKUX IKCIEPUMEHTOB, PEIIATh
JJIEMEHTapHbBIEC OMOJIOTHUECKUE 331a9H;

10)copMupoOBaHHOCTh COOCTBEHHOW IMO3UIIMU IO OTHOIICHUIO K OMOJOrMYeckod uHpopmanmu,
MOJIy4aeMOil W3 pa3HbIX MCTOYHHUKOB, K TJIOOATbHBIM IKOJIOTMYECKUM IMpoOjIeMaM U MyTAM HX
pelIeHuS.

Paznesa OKOJIOT'UA

* mojaydeHue pyHIaMEeHTaIbHBIX 3HAaHUH 00 AKOJOTHYECKUX CUCTEMAX U OCOOCHHOCTSX UX
(YHKIIMOHUPOBAHWS B YCIIOBUSX HAPACTAIOIICH aHTPOIIOTEHHOW HATPy3KH; UCTOPUHT
BO3HUKHOBEHHUSI U PA3BUTHS IKOJIOTUU KaK €CTECTBEHHO-HAYUYHON U COLIMAIILHON AUCIUIUIMHBI, €€
poJii B JOPMUPOBAHUHU KAPTHUHBI MUPA; O METOAaX HAyYHOTO IMO3HAHUS;

* OBJIQJICHUE YMEHHUSMU JOTHUYECKH MBICIUTh, 000CHOBBIBATH MECTO U POJIb IKOJIOTUYECKUX
3HAHUM B TPAKTHYECKON AEATEIbHOCTH JIFOJEH, PA3BUTUHA COBPEMEHHBIX TEXHOJIOTUI; OMPEAECIATh
COCTOSIHME 3KOJIOTMUECKUX CUCTEM B IIPUPOJIE U B YCIOBUIX TOPOACKUX U CEJIbCKUX MOCETICHUN;
MIPOBOINTH HAOJFOICHUS 332 IPUPOJTHBIMHI U UCKYCCTBEHHBIMU YKOCHCTEMAaMHU C IEIBI0 UX
ONHMCAHMS U BBISBJICHUS €CTECTBEHHBIX U aHTPOIOTC€HHBIX U3MECHEHU;

* pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyJaroluxcs B MPoLecce N3yu4eHus IKOJIIOTUN; TyTel pa3BUTHUS IPUPOIOOXPAHHON IESATEIbHOCTH;
B X0/1€ pPa0OTHI C pa3IMYHBIMU HCTOYHUKAMH HH(OPMAIINH;

* BOCITUTaHHUE YOSKIEHHOCTH B HEOOXOAMMOCTH PAllMOHATILHOTO MPUPOAOIIOIB30BAHNUS,
OepeXKHOTO OTHOIICHHS K MPUPOIHBIM pecypcaM U OKpYKaroIIel cpeie, COOCTBEHHOMY 3/I0POBBIO;
YB)XEHUS K MHEHHUIO ONIMOHEHTA MPU 00CYKJIECHUH SKOJOTHYECKHUX TPOoOIIeM;

* HCTOJB30BaHUE MPUOOPETCHHBIX 3HAHUN U YMEHHUH 10 SKOJIOTUU B TIOBCETHEBHOM KU3HH JIJISI
OLIEHKH TOCJIECTBUIN CBOCH ACSITENbHOCTH (U I€ATEIHHOCTH APYTUX JIOJEi) 0 OTHOIIEHUIO K
OKPY’KaIOIIeH cpesie, 3A0POBBIO IPYTUX JIFOACH U COOCTBEHHOMY 3JJ0POBBIO; COOJIOIEHUIO TIPABIII
MOBEJICHUS B IPUPOJIE.

* cpOpMUPOBAHHOCTH MIPENICTABICHUM 00 KOJIOTHYECKOM KYJIbTYpe KaK YCIOBUH JTOCTHUKEHUS
yCTOHYHBOTO (COaTaHCHPOBAHHOTO) PA3BUTHUS OOIIECTBA U MPUPOJIBI, 00 IKOJIOTHUECKUX CBI3AX B
cucteMe "JenoBek - o0IecTBo - mpupoaa’;

* chopMHPOBAHHOCTH PKOJIIOTUYECKOTO MBIIIIICHUS U CTIOCOOHOCTH YUUTHIBATh M OIIEHUBATh
9KOJIOTUYECKHE MOCIEACTBHS B Pa3HbIX cpepax AesITeIbHOCTH;

* BJIQJICHUE YMEHUSAMH MPUMEHSTh SKOJIOIMUYECKUE 3HAHUS B )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BBITIOJTHEHUEM TUITMYHBIX COITUATBHBIX POJIEH;

* BIIQJICHHE 3HAHUSIMH SKOJIOTHUECKUX UMIIEPATUBOB, TPAKIAHCKUX MPaB U 00S3aHHOCTEH B
00J1aCTH PHEPTO- U PECYPCOCOEPEIKEHUS B MHTEPECAX COXPAHEHUS OKPYKAIOIIEH CPEIbl, 310POBbS
1 0€30MacCHOCTH YKU3HU;

* cpOpMUPOBAHHOCTH JIMYHOCTHOTO OTHOIIEHUS K SKOJIOTUUECKUM IIEHHOCTSM, MOPAIBHOU
OTBETCTBEHHOCTH 32 SKOJIOTUYECKUE MOCIEACTBUS CBOUX JIEUCTBUI B OKPYXKAIOILIEH CpeJIE;

* cpOpMUPOBAHHOCTH CITOCOOHOCTH K BBITIOJIHEHHUIO TIPOEKTOB SKOJIOTHUECKH OPUEHTUPOBAHHOM
COLIMATIbHON JeSITeIbHOCTH, CBS3aHHBIX C DKOJIOTUYECKOM 0€30MaCHOCTHIO OKPYKAIOIICH Cpeibl,
3I0POBBEM JIFOJICH ¥ TIOBBIIIEHUEM X IKOJIOTHIECKON KYJIBTYPHI.



2. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIUATLIAHBI

Hucunmmna «EcTtecTBO3HaHME» OTHOCHUTCA K TPEIMETHON O0JIAaCTH €CTECTBEHHBIX HayK.
Js TITICC3 rymanuTapHOTo MpOoQuiIs, BisieTcss 6a30BOi.

B ocnoBe yueOHON aucuuminHbl «@DU3MKa» JEKUT YCTaHOBKAa Ha (HOPMHUPOBAHHE Y
o0yyaeMbIX CHCTEMbl 0a30BBIX MOHATHH (M3UKU U NPEICTABIECHUI O COBpeMEHHON (hru3nueckoi
KapTUHE MHpa, a TaKXke BbIpaOOTKa YMEHUH MPUMEHATH (U3NYECKHE 3HAHUA Kak B
poQecCUOHAIBHON IeATEebHOCTH, TaK U AJI pEUICHUs KU3HEHHBIX 3a/1ay.

MHorue moJyioKeHUs, pa3BUBaeMble (PU3MKOI, paccCMaTPUBAIOTCS KaK OCHOBAa CO3JaHHS U
HCIOJIb30BAHNUS MH(QOPMAILMOHHBIX MU KOMMYHUKaIMOHHBIX TexHojorud (MKT) — onxnoro u3s
Han0OoJee 3HAYMMBIX TEXHOJIOTUYECKUX TOCTHKEHUN COBPEMEHHOM ITUBUIIM 3aITHH.

®usnka AacT K1Y K IOHUMAaHHWIO MHOTOYMCIICHHBIX SIBJICHHH U IPOLECCOB OKPY’KAKOILErO
MHUpa (B €CTECTBEHHO-HAYUHBIX 00JIACTSIX, COIIMOJIOTUH, SKOHOMUKE, SI3bIKE, JIUTEpaType u Ap.). B
¢busuke (GOPMUPYIOTCS MHOTHE BUABI JESITEIbHOCTH, KOTOpPbIE HMEIT MeTa-IpeAMETHBIH
xapaktep. K HUM B mepBylo ouepeib OTHOCATCA: MOJIECIMPOBAHME OOBEKTOB U IIPOLIECCOB,
IPUMEHEHUE  OCHOBHBIX  METOJIOB  IIO3HAHUS, CHUCTEMHO-MH()DOPMALMOHHBIA  aHaIM3,
dbopMyIupoBaHHWE THIIOTE3, aHAJIW3 W CHHTE3, CpaBHEHHE, OO0OOIIeHHWEe, CHCTeMaTH3aIus,
BBISIBJICHHE INPUYMHHO-CIIEICTBEHHBIX CBfA3€H, MOMCK aHAJOroOB, YNpaBlIeHHE OOBEKTAaMHU U
npoueccamu. VIMEHHO 3Ta AMCUMIUIMHA [O3BOJSET IO3HAKOMUTH CTYJIEHTOB C Hay4YHBIMU
METOJaMH IIO3HAHUs, HAYUYUThb UX OTJIMYATh TMIIOTE3Y OT TEOPUHU, TEOPUIO OT HKCIIEPUMEHTA.

®usrka UMEEeT O4YeHb OO0JBIIOE M BCEBO3PACTAIOLIEE YMCIO MEXIUCIUIUIMHAPHBIX CBSI3EH,
IIPUYEM Ha YpOBHE KaK IOHATUWHOIO ammnapara, Tak U MHCTpyMeHTapus. CKazaHHOE IO3BOJISAET
paccMmarpuBath (U3MKY KaK METaJAMCHUILIUHY, KOTOpasl MPEeIOoCTaBIsIeT MEX IUCIUILUIMHAPHBINA
A3BIK JUISL OIIMCAHUS HAyYHOU KapTUHBI MUpA.

®dusuka ABISETCS CUCTEMOOOpasyroluM (aKTOpoM Uil €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX
IPEeIMETOB, MOCKOIbKY (PU3MYECKHE 3aKOHBI J€KaT B OCHOBE COJEP)KaHUA XMUMHH, OMOJIOTHUH,
reorpaguu, acTpOHOMHM U  CHEHUAJIBHBIX  JUCHUINIMH  (TEXHHUUYECKas  MeXaHUKa,
JIEKTPOTEXHUKA, BJICKTPOHUKA M [1p.). YdueOHas aucuuniuHa «Du3uKa» CcO34aeT yHH-
BepcaJbHyl0 0a3zy uisi Hu3y4deHUs oOLIenpopecCHOHANbHBIX W CHEUHATbHBIX JIUCIMIUIMH,
3aKyajpiBas GyHIAMEHT AJIs TOCIIEYIOIEero 00yYeH s CTyEHTOB.

OOnanass JOTMYECKOM CTPOMHOCTBIO M ONMpasiCh Ha HKCHEpUMEHTalIbHblE (DaKThl, ydeOHas
mucuuiuinHa «®Pusnka» (HopMUpPYeT y CTyIEHTOB MOAJIMHHO HaydHOe MHUpoBo33peHue. dusmka
SIBJISIETCS] OCHOBOM YU€HHS O MaTE€pHAIbHOM MHUPE U pelIaeT NpodsieMbl TOTO MUPA.

Teopernueckue cBefeHHs MO (PU3MKE JOMONHSAIOTCA JEMOHCTPAUSAMH U J1a00paTOPHBIMU
paboramu.

[IpakTHKO-OPUEHTUPOBAHHBIE 3alaHUs, NPOEKTHAs JEATEIbHOCTh CTYACHTOB, BBIIIOJIHEHUE
TBOPUECKHUX 3aJlaHUd M  TOJArOTOBKAa pedeparoB  SBISIOTCS  HEOTHEMJIEMOM  YacThiO
00pa30BaTeNBHOrO MpoIecca.

XUMHUAd — 3TO HayKa O BENIECTBAX, UX COCTABE U CTPOCHHH, CBOMCTBaX W MPEBPAIICHUSAX,
3HAYEHUH XUMHUYECKHX BELIECTB, MATEPUAJIOB M IPOLECCOB B IPAKTUYECKOU JAEATEIBHOCTH
YEJI0BEKa.

Copepxanue pasaena «XUMHsD HAIIPABIEHO HA YCBOSHHE 00YYaIONUMUCS OCHOBHBIX TOHSTHH,
3aKOHOB W TEOPUW XUMHUU; OBIAJCHUE YMEHHUSIMHU HaOII0aTh XUMHUYECKUE SIBJICHHS, MPOBOIAUTH
XUMHYECKUH DKCIEPUMEHT, TMPOU3BOJIUTHh PAcUeThl Ha OCHOBE XUMHUYECKUX (OPMYIN BEIIECTB H
YPAaBHEHU XUMHYECKUX PEAKIUM.

B mpormecce u3yueHuss XUMUU y OOy4YaIOIIMXCS Pa3BUBAIOTCS MMO3HABATEIbHBIE MHTEPECHl U
MHTEJUICKTyaJIbHBIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEILHOM NPUOOPETCHHS 3HAHUU B
COOTBETCTBUM C BO3HHKAIOUIMMH KHU3HEHHBIMU TpoOineMamu. BocnuTeiBaercs — OepexHoe
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OTHOIICHUS K MPUPOE, TOHUMAHUIO 3J0POBOr0 00pa3a KU3HU, HEOOXOAUMOCTH MPeLypekKICHUS
SIBJICHUH, HAHOCSILUX BPEJl 30POBbIO U OKpY»Katouiei cpene. OcBanBaroTCsl IPUEMbI TPaMOTHOTO,
0€30MMacHOT0 HCIMOJIb30BAHUSI XMMUYECKHMX BEUIECTB M MaTEpHUajioB, MPUMEHSEMBIX B OBITY,
CEJIbCKOM XO3SIIICTBE U HA IIPOU3BOJCTBE.

Peanuzamust 1eqyKTUBHOTO MOAXOAAa K HU3YYCHUIO XMMHH CIIOCOOCTBYET PAa3BUTHUIO TaKHUX
JIOTUYECKUX OTEpallMii MBIIUICHUS, KaK aHalu3 M CHHTE3, OOOOIICHHE W KOHKPETH3allus,
CpPaBHEHHUE U aHAJIOTHUsI, CUCTEMAaTH3aINs, KIAaCCUPUKALIUS U JIP.

W3ydenne xXuMHM B TPOPECCHOHATBHBIX O00Pa30BATENBHBIX OpraHU3alMIX, PEATU3yIOIINX
o0pa3oBarTesbHYI0 MPOTrpaMMy CpeiHero ooriero oopazopanus B mpeaenax ocsoenus [IIICC3 CITO
Ha 6a3e OCHOBHOTrO 00IIero 0Opa3oBaHMs, UMEET CBOM OCOOCHHOCTH B 3aBHCHUMOCTU OT MPO(UIIA
npodeccuoHanbHOr0 00pa3zoBaHusl. ITO BbIpaXaeTcs B COACPKAaHUU O0yUeHUSs, KOJIMYECTBE YacoB,
BBIJICJIIEMBIX HA M3YYECHHE OTHEIBHBIX TEM NPOrpaMMBbl, TTyOMHE MX OCBOCHHUS OOYYarOUIMMHUCH,
o0beMe M XapakTepe MPaKTUYECKUX 3aHATUH, BUJAX BHEAYAUTOPHOW CaMOCTOSITENbHON pabOThI
CTYJEHTOB.

Cneun(bmca HU3YyUYCHUA XUMHH TIIpU OBJAACHHU CICHUAJIBHOCTAMH HAYYHO-TCXHUYCCKOI'O
npodwis oTpakeHa B Kaxnoi Teme pasnena «ConepkaHue ydeOHOH MUCIMILIMHBD) B pyOpHKe
«I[Ipopunpable W TPOPECCHOHATHLHO 3HAYMMBIC JJIEMEHTHl COJACPKAHUS». DTOT KOMIIOHEHT
peanu3yercss TpU WHAMBHUIYaIbHOH CaMOCTOSTENbHOW pabore oOy4aromuxcs (HanmucaHuu
pedeparoB, MOATOTOBKE COOOIIECHUH, 3aIIUTe MTPOSKTOB), B MPOIecce yUeOHOU NEATSIIEHOCTH IO/
PYKOBOJICTBOM TIpENOAaBaTesis (BBIMOJIHEHUH XHMHUYECKOTO SKCIEPUMEHTa — JIadOpaTOPHBIX
OTIBITOB U MPAKTUYECKHUX pabOT, pELICHUH MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a]1a4 U T.J.).

B mpouecce MU3YyUCHUA XUMHH TCOPCTUYCCKUEC CBCACHUA JOIOJIHAIOTCA ACMOHCTpPAlHAMU,
JIa60paTOpHBIMI/I OIlbITAMHU W MPAKTUYCCKHMHU 3aHATUAMU. 3HAYUTENLHOE MECTO OTBOJUTCA
XUMUYECKOMY OJKCIepuMeHTy. OH OTKpBIBa€T BO3MOXXHOCTH (POPMHUPOBATH Yy OOYyYaIOIIUXCS
CIICHUAJIBHBIC MPCAMETHBIC YMCHUA: pa60TaTI> C BCIICCTBAMM, BBIINIOJHATE IMPOCTBIC XUMHYCCKUC
OTBITHI, YYUTh O€30MacHOMY H DKOJIOTHYECKH TPaMOTHOMY OOpallleHHI0 C BEIIECTBAMH,
MaTepuagamMH U MpoleccaMu B ObITY U Ha POU3BOJICTBE.

buonoruss — cucrema Hayk, U3ydarollas BCE ACMEKThI KU3HU, HA BCEX YPOBHSX OpPraHHU3alUU
KUBOTO, HAUMHAS C MOJICKYJISIPHOTO M 3akaHuuBas onochepHbiM. OObeKTaMu H3ydeHus: OUoIoruu
SBIIAIOTCSL KMBBIE OPraHU3MBI, UX CTPOCHHE U IKU3HEICATENbHOCTh, HX MHOroobpasue,
MIPOUCXOXKACHUE, IBOJIOLNS U paCIpEACIICHUE )KUBBIX OPIrAaHU3MOB Ha 3eMuie.

OO6mmas 6MoNOrHs U3y4yaeT 3aKOHBI HCTOPUYECKOTO U WHAMBHUAYAIBHOTO Pa3BUTHSI OPTaHU3MOB,
oO1IKe 3aKOHBI )KU3HU U T€ OCOOEHHOCTH, KOTOPBIE XapaKTEePHBbI JJIsi BCEX BHUJOB >KUBBIX CYILIECTB
Ha IUIAHETE, a TAaK)KE UX B3aUMOJICHCTBHUE C OKPYKAOLIEH CPEOi.

buonorusi, Takum oOpa3om, SIBISIETCS] OJTHOW M3 OCHOBOTIOJIATAIONINX HAYK O JKW3HH, a BIIAJICHUE
OMOJIOrMYECKUMU 3HAHUSIMH — OJHUM U3 HCO6XOI[I/IMI)IX yCJ'IOBI/II\/'I COXpPAaHCHUA KM3HHU Ha IIaHCTE.

OcHoBy conepxkaHusi paszzaena «buonorus» cocTaBisiOT CleoylOIIME BeAyLUe HJIEH:
OTJINYUTENbHBIE TPU3HAKU JKUBOW MPHUPOJIBI, €€ YpOBHEBas OpraHu3alus M HBodonusa. B
COOTBETCTBUM C HUMH BBIJEJICHBI COJEpKATelbHbIE IMHUU: OMOJOTHS KaK HayKa; OMOJIOTUYECKUE
3aKOHOMEPHOCTHU; METO/bl HAYYHOT'O MO3HAHUS; KJIETKA; OPraHU3M; MMOMYJIALNS; BU; SKOCUCTEMBI
(B ToM uncie 6uocdepa).

Copepxanrie paszena HAmpaBlIeHO HA TMOATOTOBKY OOYYAlOMIMXCS K PEUICHUIO Ba)KHEHIIMX
3a/1a4, CTOAIIUX Iepel OMONOrMuecKod HayKol — IO paluoOHaJIbHOMY MPHUPOJOINOIB30BAHHUIO,
OXpaHe OKPY’KAOLIEH CPEIbl U 3[I0POBbSI JIFOJEH.

Oco0oe BHUMaHHE YJIEJIEHO SKOJOTHYECKOMY OOpa30oBaHHIO M BOCIUTAHUIO OO0yYarommxcs,
(hOpMHUPOBAHHIO Y HUX 3HAHUN O COBPEMEHHOMN €CTeCTBEHHO-HAYYHOW KapTHHE MHPA, IICHHOCTHBIX
OpHUEHTAIIH, YTO CBUAETEILCTBYET O T'yMaHU3alM1 OMOJIOTHYECKOT0 00pa30BaHUsI.

ITpu oT6ope pa3aena DKOIOTUS HCHOIB30BaH KYJIbTYPOCOOOPa3HBIN MOIX0/I, B COOTBETCTBHH C
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KOTOPBIM OOYYaroIIMecs: TOJDKHBI YCBOUTh 3HAHMSI U YMEHHs, HEOOXOAUMBIC i (hOPMHUPOBAHUS
oOmmell KyJIbTyphl, ONpPENENSIONIed aJeKBaTHOE IIOBEJICHWE YEJIOBEKa B OKpYXKAIOMIICH cpene,
BOCTPEOOBAHHBIC B )KU3HHU M B IPAKTUYCCKOM JCSITEIBHOCTH.

Jlyis  opraHu3allii BHEAyJUTOPHON CaMOCTOSTEIBHOW pabOThI CTYACHTOB, OBIIAJACBAIOIINX
cneuuanbHocTaMU CIIO ecTecTBeHHO-HAYYHOTO TPOHIss HPOPEeCcCHOHATHHOIO 00pa30BaHMA,
MpEeCTaBIICH IPUMEPHBIH MepeyeHb pedeparoB (IOKIAI0B), HANBHUIYATbHBIX TPOSKTOB.

B mpomecce u3ydeHHss XMMUH BaXHO (HDOPMUPOBaTh HH(YOPMAIMOHHYIO KOMIIETEHTHOCTD
oOyuatoruxcs. [1o3ToMy Npu OpraHM3alUu CaMOCTOSTEIBHOW PabOThl AaKIEHTUPYETCS] BHUMAHHE
oOydJarolmmxcs Ha TOWCKe HWH(opManuu B CpeAcTBax Macc-menua, HHTepHeTe, y4eOHOW W
CIICIUATIbHOM JIUTEpAType C COOTBETCTBYIOLIMM 0()OPMIICHHEM U TPE/ICTABICHUEM PE3YJIbTaTOB.

3. MECTO YYEBHOMH JJUCIHUAILJIMHBI B YYEBHOM ILJTAHE

B yuebnbix mmanax [IIICC3 gucrumiamHa BXOAWT B COCTaB 00IIe00pa3oBaTeIbHOIO y4eOHOTO
nukia. PopMupyeTcs: B COCTaBe AUCIUILIINH 10 BBIOOPY M3 00513aT€IbHBIX MTPEAMETHBIX 00J1acTeH.

O0beM y4eOHOM TUCIUILTMHBI  BUABI Y4eOHOH paObOThI

Buj yueOHoit padoThl Oovem uacoe/
3auemnuix
eounuy
MakcumaJjibHasi yueOHasi HAarpy3Ka (Bcero) 226/6,28
Oo0s13aTe/ibHAsE ayAUTOPHAs YueOHAasi HATPY3Ka (Bcero) 226
B TOM YHCIIE!
nabopaTopHbIE PaOOTHI 84
NPAaKTUYECKHUE 3aHATHS
Ilpomexncymounas ammecmauus 6 ghopme oudpdpepenyuposannozo 3auéma 6 1 u 2 cemecmpax

4. PE3YJIBTATBHI OCBOEHUS YUEBHOM JUCIIUILINHBI

OcBoenne coaepkaHuss y4yeOHON gucnumuinHel «EcTrecTBo3HaHue», o0ecrieunBaeT
JOCTUKEHHUE CTYIEHTaMU CIEAYIOIUX Pe3ya1bTATOB:

Pasznen ®usuka

. JAUYHOCMHBIX:

—JI1 4yBCTBO TOpPAOCTH M YBAXKEHUS K HCTOPUM U JOCTHUKEHHSIM OTEYECTBEHHOU
¢u3nyeckoil Haykd; (pU3MUECKH T'paMOTHOE IOBEACHHE B MPO(ECCHOHANBHON JAeATeNbHOCTH
OBITY IIpH OOpallleHnH ¢ MpudopamMu U yCTpOilCTBaMu;

— JI2 TOTOBHOCTH K MPOJOKEHUIO 00pa30BaHMs U MOBBIIIEHUS KBaIH(pUKAIUU B U3-
OpanHOU Tpo(decCHOHANTPHOM MACATEIPHOCTH U OOBEKTHBHOE OCO3HAHHME POJU (PU3UUECKHUX
KOMIIETEHLIUH B 3TOM;

— JI3 ymeHHe HCHOJb30BaTh JOCTHKEHHS COBPEMEHHOM (u3Mueckoll Hayku U (usude-
CKUX TEXHOJOTHH Ul MOBBIIIEHUS] COOCTBEHHOIO MHTEJUIEKTYaJbHOTO Pa3BUTUS B BbIOpaHHON
poheCCHOHATBHON NESITETFHOCTH;

— JI4 ymeHne caMoCTOSTENbHO JOOBIBATh HOBBIE [T ce0sl PU3NYECKUe 3HAHUS, UCTIONIb3Y S
JUTS1 3TOTO JOCTYMHbIE UCTOYHUKHU HH(DOpMALINH;

— JIS ymeHue BbICTpauBaTh KOHCTPYKTHMBHBIE B3aMMOOTHOLIEHUS B KOMaHJE IO pelie-
HHUIO O0OIIMX 3a7a4;

— JI6 ymeHune ynpaBisATh CBOEH MMO3HABATENIBbHOM 1EATENBHOCTHIO, IPOBOAUTE CAMOOLIEHKY
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YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaIbHOI'O Pa3BUTHS;

. MemanpeomemHulix:

— M1 wucnonp3oBaHuE pPa3IUYHBIX BHAOB II03HABATEJIBHON JEATEIBHOCTH JUIS
pemieHus (U3MYECKUX 3ajady, NPUMEHEHUE OCHOBHBIX METOJOB TO3HaHMS (HAOIIOAEHUS,
ONMCAHMs, H3MEPEHHUs, SKCIEPUMEHTA) ISl H3Y4YeHHUS pa3JIMYHBIX CTOPOH OKpYKarolen
JIEHCTBUTEIILHOCTH,

- M2 wncnonp30BaHHE OCHOBHBIX MHTEJUIEKTYaJbHBIX OIEpalUi: IOCTAaHOBKM 3aJavH,
(GbopMyIMpOBaHUS TUNOTE3, aHAIM3a M CHHTE3a, CPAaBHEHHS, OOOOLICHUS, CHCTEMAaTH3AIHH,
BBISIBJICHUS] IPUYMHHO-CJIEICTBEHHBIX CBSA3€H, IOMCKA aHAIOIoB, ()OPMYJIUPOBAHUS BHIBOJOB AJIs
M3YYEHUS! PA3MUYHBIX CTOPOH (U3NYECKHX OOBEKTOB, SIBICHHA U MPOIECCOB, C KOTOPBHIMHU
BO3HMKAeT HEOOXOIMMOCTh CTAIKUBATHCS B MIPOpECCUOHANIBHOMN cdepe;

- M3 ymeHue TeHepupoBaTh UJEU U ONPEICNSATh CPEACTBA, HEOOXOJUMBIC ISl UX pea-
JIU3alHuH;

— M4 yMeHue UCHOJIb30BaTh pa3lWYHble UCTOUYHUKH JUISl MOTYYEHUS (PU3NUECKON HH-
(dbopManuu, OLEHUBATh €€ JJOCTOBEPHOCTb;

— MS5 ymeHne aHaIM3UPOBATh U MPEACTABIATH HH(YOPMAIIMIO B PAa3IUYHBIX BHAAX;

- M6 ymenue nyOIMYHO MPEACTABIATH PE3YJbTaThl COOCTBEHHOI'O MCCIEIOBAHUS, BECTH
JTUCKYCCUH, IOCTYITHO W TapMOHHYHO codYeTas coaepXaHue u (OpPMBI MPEACTaBIIEMON
HHpOPMAIIHY;

* npeomMemHbvlX:

— I11 copmMHpOBaHHOCTH MPEACTABIECHUI O POIM M MecTe (GU3UKH B COBPEMEHHOM
HAayYyHOW KapTHHE MHUpa; MOHMMaHWE (U3UYECKOW CYIIHOCTH HalOmogaeMbix Bo BceneHHou
ABJIEHUH, posin (PU3UKHU B (OPMUPOBAHUU KPYro30pa U (PyHKLIHOHAIBHOM IPAMOTHOCTH YeJIOBEKa
JUISl pelIeHus IPAKTUYECKUX 3a/aY;

- [12 BrnajgeHue OCHOBOIOJIATAIOIIMMU (DU3MUECKUMHU MOHATUSIMH, 3aKOHOMEPHOCTIMH,
3aKOHaMH M TEOPUSAMU; YBEPEHHOE UCII0JIb30BaHNE (PU3NUECKON TEPMUHOIOTMUN CUMBOJIMKHY;

—II3 BnageHHe OCHOBHBIMH METOJAMM HAY4YHOI'O MO3HAHUS, HUCIOJB3YEMBIMU B (pU3HKE
'Ha0JII0/IEHHEM, ONMCAaHUEM, U3MEPEHUEM, K CIIEPUMEHTOM;

- [14 ymenus oOGpabaThiBaTh pe3ysibTaThl U3MEPEHHH, OOHApyHWBaTh 3aBUCUMOCTH
Mexay (pU3nyecKuMH BeTUUMHAMH, OOBACHIATH OJIydeHHbIE Pe3yJIbTaThl U J1€JaTh BBIBO/BL;

—I15 copMupoBaHHOCTH yMEHUS pemaTh GU3NUYECKUE 3a7a4H;

—I16 chopMupOBaHHOCTH yMEHHUS NMPUMEHATh MOJYUYEHHbIE 3HAHUSA ISl 00BSCHEHHS
YCIIOBUH NPOTEKaHUsI PU3NUECKUX SBJICHUN B PUPOJE, podeccuoHanbHoN cheper sl MPUHATUS
MIPAKTUYECKUX PEIICHUI B IOBCEJHEBHOMN KU3HU;

- [17 cpopmupoBaHHOCTH COOCTBEHHOW MO3MIMK IO OTHOLIEHUIO K (Qu3Mdeckodl HHOp-
Malliy, 0Jy4aeMOH U3 Pa3HbIX HICTOYHUKOB.

Paznen XUMMUMSA
JAUYHOCHHBIX

1. YyBCTBO TOpPAOCTH U YBAXKEHUS K HCTOPUU U JIOCTHXKEHUSM OTEYECTBEHHOMN
XMMHUYECKON HayKH; XUMHUYECKH IPaMOTHOE TOBEJEHHE B MPOPECCHOHATIBHON eATeIbHOCTH U B
OBITY IIpH OOpalIEHNH ¢ XMMUYECKHMHU BEIeCTBAMH, MaTeprajIaMH U MPoLeccaMu;

2. TOTOBHOCTh K TMPOJOJDKEHHIO OOpa3oBaHMs M TMOBBIIMICHUS KBaIU(UKALUU B
n30paHHON TMPOGEeCCHOHATBHOM ACATENHPHOCTY M OOBEKTUBHOE OCO3HAHUE POIM XUMHUYECKHX
KOMIIETEHIIUI B 3TOM;

3. YMEHHE HCIOJIb30BAaTh JIOCTM)KEHHS COBPEMEHHOM XMMMYECKON Hayku U
XMMHUYECKHX TEXHOJOTMH JJs1 TOBBIIIEHHS COOCTBEHHOTO WHTEIUIEKTYaJbHOIO pAa3BUTUS B
BbIOpaHHOM MpodeccnoHaNbHOM e TeNbHOCTH;

MemanpeomMemHpix:

1. HCIOJIb30BaHNE PA3IMYHBIX BUJOB IO3HABATEIBHOW JEATEIHHOCTH M OCHOBHBIX
MHTEJUIEKTyalIbHBIX orepanuii (MOCTaHOBKU 3ajaud, (HOpMYyJTUpOBaHMS THUIOTE3, aHAINW3a H
CHUHTE3a, CpaBHEHUsI, 0000I1IeHNs, CUCTEMAaTU3alluH, BBISABICHUS IPUYUHHO-CIEICTBEHHBIX CBS3EH,
MOMCKA aHaJIoroB, (JOPMYJIMPOBAHUS BBIBOJIOB) Ul PELICHUs MOCTaBIEHHON 3a7aud, MPUMEHEHHE
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OCHOBHBIX METOJIOB MO3HaHUs (HAOMIOACHMSI, HAYYHOTO SKCIIEPUMEHTA) AJISI U3YUCHHS Pa3TUYHbIX
CTOPOH XHMHYECKHX OOBEKTOB U TMPOIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOIUMOCTh
CTAJIKUBAThCS B MPOQEeCcCUOHANBHOM cdepe;

2. HCIOJIb30BAHNE PA3TMYHBIX UCTOYHUKOB JIJIS TIOJMyYEHUS] XUMHYECKON WH(pOpMaIInu,
YMEHHE OLIEHUTH €€ JOCTOBEPHOCTH sl JOCTHKEHUS XOPOIIUX Pe3yJIbTaTOB B MpodeccnoHalbHOM
cdepe;
npeomMemmuix:

1. c(OPMUPOBAHHOCTh TPEICTABICHUIA O MECT€ XHMHUU B COBPEMEHHOW HAy4YHOM
KapTUHE MHpa; MOHUMAaHHE pPOJH XUMHH B (OPMUPOBAHMM Kpyrozopa MU (yHKIHOHAIBHOM
rPaMOTHOCTH YEJIOBEKA ISl PELICHUS TPAKTUYECKHUX 3aaY;

2. BJIAJICHUE OCHOBOIIOJIATAIOIIMMHY XUMUYECKUMHU MOHATUSIMH, TEOPHUIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;
3. BJIAJICHUE OCHOBHBIMM METOJAMHU HAY4YHOT'O MO3HAHUS, UCIIOJIB3YEMBIMU B XUMHHU:

HaOJIIOZCHNEM, OINMCAaHHEM, W3MEPEHHEM, IKCIEPUMEHTOM; yMeHue o0pabaThiBaTh, OOBSCHATH
pe3ynbTaThl MPOBEICHHBIX ONBITOB W JeNaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTH HPUMEHSTDH
METOBI TIO3HAHUS TP PELICHUN PAKTUIECKUX 3a/1a4;

4. C(OPMHUPOBAHHOCTh YMEHHUS JaBaTh KOJWYECTBEHHBbIC OLIEHKU U MPOU3BOJIUTH
pacueTsl 10 XUMUYECKUM (opMyJiaM U YpaBHEHUSIM;

S. BJaJICHUE NpPaBUIAMU TEXHUKM O€30IaCHOCTU IPH HCIOJIb30BAHUM XMMHUYECKHX
BEILIECTB;

6. c(OPMHPOBAHHOCTh COOCTBEHHOM IO3MLIMU [0 OTHOLIEHHIO K XMMHUYECKOH

nH(OPMAIINH, TIOTY9aeMON U3 Pa3HBIX HCTOUHUKOB.

Pasnen BUOJIOT'UA
JIMYHOCTHBIX:

JI1 - cpopMupOBaHHOCTH YYyBCTBAa TOPAOCTH W YBAXEHHUS K HCTOPUU M JOCTHKECHUSIM
OTCUYECTBCH-HOM OWOJIOTMYECKON HAyKH; IPEJICTaBICHHUS O IICIOCTHOH €CTeCTBEHHO-HAYYHOU
KapTUHE MUPA;

JI2 - moHuMaHe B3aUMOCBSI3U M B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HayK, UX BIMSHUS Ha
OKPY’KaIOUIyI0 Cpely, SKOHOMHYECKYI0, TEXHOJIOTMYECKYIO, COLUAIBbHYI0 M 3THYECKYIO C(hepbl
JeSITEIbHOCTH YEJIOBEKa;

JI3 - cmocoOHOCTh MCHOB30BaTh 3HAHHUS O COBPEMEHHOH €CTeCTBEHHO-HAayYyHOW KapTHHE
Mupa B 00pa3oBaTelbHONH U MPOPECCHOHATBHON N1€ATENbHOCTH; BO3MOXHOCTH MH(OPMALIMOHHON
cpeab! Uit obecniedeHus PO JyKTUBHOTO caMO0Opa30BaHus;

JI4 - Bnamenue KyJIbTYpOUM MBIIUICHUS, CIOCOOHOCTh K 0000IICHUIO, aHAJIU3Y, BOCIIPUSITHIO
uHpopManuu B 00J1aCTH €CTECTBEHHBIX HayK, IOCTAHOBKE IIENIM U BBIOOpY MyTel ee JOCTH)KEHUS B
npodeccuonanbHoOM chepe;

JIS - criocoOHOCTh PYKOBOJICTBOBATHLCS B CBOEH /1€ATEIbHOCTH COBPEMEHHBIMU IIPUHIIMITAMHU
TOJIEPAHTHOCTH, IMAJIOTa U COTPYIHUYECTBA; TOTOBHOCTh K B3aUMOJIEHCTBUIO C KOJUIETaMu, paboTte
B KOJUIEKTHBE;

JI6 - TOTOBHOCTH HCIIOJB30BaTh OCHOBHBIE METOJbI 3aLIUTHl OT BO3MOYKHBIX IMOCIIEICTBHI
aBapui, KaTacTpod, CTUXUHHBIX O/ICTBUIA;

JI7 - obmamanue HaBBIKaMH O€30TIaCHOM pabOTHI BO BPEMsi IPOSKTHO-MCCIIEOBATEHCKON H
HKCHEPUMEHTAIBHOMN EATETbHOCTH, IPU HCIIOJIb30BaHUU J1a00PaTOPHOro 000py10BaHHUS;

JI8 - cnocoOGHOCTH HCIMONB30BaTh MPUOOPETEHHBbIE 3HAHUS U YMEHHS B INPAKTUUYECKOM
NeSITEeIbHOCTH W TIOBCEAHEBHOM >KM3HU ISl COOJMIOAEHUS Mep NPOPHUIAKTUKH OTPABICHMH,
BUPYCHBIX W JpYyrux 3a00JIeBaHMi, CTPECCOB, BPEIHBIX MPUBBIUEK (KypEeHHUs, aJKOTOJIU3Ma,
HapKOMaHHM); PaBWJI IOBEJICHUS B IPUPOAHOIL cpee;

JI9 - roToBHOCTh K OKa3aHHUIO TEPBOM MOMOUIM MpH TpaBMax, MPOCTYAHBIX U APYTUX
3a00JIeBaHUSAX, OTPABJICHUSIX MHUILEBBIMU MPOYKTAMHU.

MeTanpeamMeTHbIX:
M1 - oco3HaHue cOlMaIbHON 3HAYMMOCTH CBOEH Mpodeccuu/crnennanbHOCTH, 001aganne
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MOTHBAILMEN K OCYIIECTBIECHUIO IPO(PECCUOHATBHOM NEATEIbHOCTH;

M2 - moBbIIEHHE WHTEIUIEKTYaJIbHOTO YPOBHS B IPOLIECCE H3YyUEHHS] OMOIOrMYECKHX
SBJICHUM; BBIJAIOIIMXCA JTOCTMKEHUH OHMOJIOIMH, BOILEAIIMX B OOIIEYESIOBEUYECKYIO KYJIBTYPY;
CIIO)KHBIX U NPOTUBOPEUMBBIX IYTEW Pa3BUTHsI COBPEMEHHBIX HAy4YHBIX B3IJIAJOB, UAEH, TEOPHH,
KOHIIENUUH, I'unore3 (0 CYHUIHOCTM W INPOUCXOXKIEHUM JKU3HHM, 4eJIOBEKa) B XoJe paldoThl ¢
Pa3NUYHBIMU UCTOYHUKAMU UH(POPMALIUY;

M3 - c1oCOGHOCTh OPraHU30BBIBATH COTPYIHUUYECTBO €IUHOMBIIUIEHHUKOB, B TOM YHCIIE C
MCTOJIb30BAHUEM COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

M4 - cnocoOHOCTP NMOHMMAaTh MNPUHLMIIBI YCTOWYMBOCTH M INPOAYKTUBHOCTH KMBOH
OPUPOJBI, TYTH €€ H3MEHEHHs IOJ BIMSHUEM aHTPOIOTCHHBIX (PaKTOPOB, CIOCOOHOCTh K
CHUCTEMHOMY aHaJIM3Y INI00AJIbHBIX SKOJIOTMYECKHX MPOOJIEM, BOIIPOCOB COCTOSIHUSI OKpY Karolien
Cpelbl U PALlMOHAIIBHOTO MCIIO0Ib30BaHUS PUPOJHBIX PECYPCOB;

MS5 - ymeHune 0OOCHOBBIBaTH MECTO W POJb OMOJIOTMYECKUX 3HAHUM B IPAKTUYECKOH
NESTeIbHOCTH JIIOACH, Pa3BUTUM COBPEMEHHBIX TEXHOJOTHIA; OMNpEAETSATh >KUBBIE OOBEKTHI B
IPUPOJIE; NPOBOJUTH HAONIIOJNEHHMS 3a JKOCHUCTEMAMU C LEJIbI0 HX ONUCAHHUA M BBIABICHUSA
€CTECTBEHHBIX M aHTPOIIOTEHHBIX N3MEHEHUH; HAXOJUTh U aHAIM3UPOBATH HH(POPMAIIHIO O JKUBBIX
00BEKTaX;

M6 - croCOOHOCTh MPUMEHATH OHMOJIOTWYECKHE W DKOJOTMYECKHE 3HAHWS I aHalu3a
MPUKIIAJAHBIX TPO0IeM X039HCTBEHHOM NesATEIbHOCTH;

M7 - cmocoOHOCTh K CaMOCTOSITEIbHOMY IIPOBEJCHUIO HCCIIEJIOBAaHMMA, ITOCTAaHOBKE
€CTECTBEHHO-HAyYHOI0 JSKCIEPUMEHTa, HCIOJIb30BaHUI0 HH(POPMALMOHHBIX TEXHOIOTUN /s
pelLIeHNs HayUHbIX U NPOPECCUOHANbHBIX 3a/1a4;

M8 - cnocoOHOCTh K OLIEHKE 3THUECKUX ACIEKTOB HEKOTOPBIX MCCIIEAOBaHUM B 001acTu
OMOTEXHOJIOTHH (KJIIOHHPOBAHHE, UCKYCCTBCHHOE OILJIOJIOTBOPEHUE).

IlpexmeTHBIX:

IT1 - chopMupoBaHHOCTH HPEACTABICHUNH O POJIM U MeCTe OHUOJIOTUM B COBPEMEHHOMN
HAyYHOM Kap-THUHE MHUpA; IOHMMaHHe poju Ouojormu B (OPMHUPOBAHMHM Kpyrosopa H
(GYHKIMOHATIBLHON IPAMOTHOCTH JJIsl PELIEHUS IPAKTHUECKUX 3aa4;

[12 - BnaseHre OCHOBOMNOJATAIOIUMHU MOHATHSIMH U MPEACTABICHUSAMH O XUBOU MpUpoe,
€e YpOBHEBOW OpraHu3allid M 3BOJIIOLUHU; YBEPEHHOE I0JIb30BaHME OHOJIOIMYEeCcKOH
TEPMUHOJIOTUEN U CUMBOJIMKOM;

[13 - BnamzeHue OCHOBHBIMM METOJAaMH HAY4YHOTO II0O3HAHUS, MCIONb3yEMBIMU IIpU
OMOJIOTMYECKUX MCCIE0BAHUAX MKUBBIX OOBEKTOB M DSKOCHUCTEM: ONHUCAHUEM, H3MEPEHHEM,
IIPOBEICHUEM HaOJI0/JICHUI; BBISBICHHE U OLIEHKA aHTPOIOT€HHBIX U3MEHEHUH B IPUPO/IE;

[14 - chopmHrpoBaHHOCTH YMEHUN OOBICHATH PE3YJbTaThl OMOIOIMUYECKUX SKCIIEPUMEHTOB,
pelaTh 31eMeHTapHble ONOJIOTHYECKUE 3a1a4H;

I15 - chopmupoBaHHOCT COOCTBEHHOM MO3MLMU MO OTHOLIEHHIO K OHOJOTMYecKOn
uHpOpMalNH, MOJy4aeMON M3 pa3HbIX MCTOYHHKOB, TJI00ATBHBIM 3KOJOTMUYECKHM IMpobieMaM U
MyTSIM UX PELICHUS.

Pasznen JKOJIOI'UA

* JINYHOCTHBIX:

JI1-ycToiiunBbIil HHTEpEC K UICTOPUH U JOCTUKEHHUSIM B 00JIACTH SKOJIOTUH;

JI2-rOTOBHOCTH K MPOIOJKEHHIO 00pa30BaHus, MOBBIICHUIO KBATU(PUKALUU B U30paHHOMH
npodeccnoHanbHOM IeATEIbHOCTH, UCIOJIB3YS MOMyUYE€HHBIE SKOJIOIMUECKHEe 3HAHUS;

JI3- 00BEKTMBHOE OCO3HAHHE 3HAYMMOCTH KOMIETEHUUH B OO0JIACTH HKOJOTHM IS
YyeJIOBEKa U OOIIECTBA;

JI4-yMeHHsa TpoaHaJIN3UPOBaTh TEXHOTEHHBIE IOCIEACTBUS JUIsl OKPYXKAroOIIEeW Cpensl,
OBITOBOM M TIPOU3BOJICTBEHHOU JIEATEIHLHOCTH YETIOBEKA;

JI5- rOTOBHOCTH CaMOCTOSATENBHO JOOBIBATH HOBBIE JJISI ce0sl CBEIEHHS SKOJIOTMYECKOH
HaIpaBJIEHHOCTH, UCTIOJIb3YS AJISl 3TOr0 AOCTYNHbIE HCTOYHUKHM UH(OpMaLnH;
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JI6-ymeHue ynpaBisiTh CBOEW MO3HABATEIbHOW JNEATEIbHOCTHIO, TPOBOAUTH CAMOOIIEHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYAIBHOTO PA3BUTHS;

JI7-ymeHue BbICTpauBaTh KOHCTPYKTHBHbBIE B3aMMOOTHOIIEHUS B KOMaHE IO PELICHUIO
001IMX 3a7a4 B 00JIACTH SKOJIOTHH;

* MeTanpeIMeTHBIX:

MIII- oBnasgeHWe YMEHUSIMH U HaBbIKAMU pPa3jIM4YHBIX BMJOB I103HABATEJILHOMN
JEeSITeIbHOCTH ISl U3YUYEHHS pa3HbIX CTOPOH OKPY KAIOLIEH Cpe/ibl;

MII2-npumMeHeHne  OCHOBHBIX ~ METOJIOB  T[O3HaHWs  (OomHcaHusi,  HAOJIOACHHUS,
SKCIIEPUMEHTA) s W3Y4YEeHHs] PA3IMYHBIX MPOSBICHUI AaHTPOIOI€HHOTO BO3ACHCTBUS, C
KOTOPBIMH BO3HHKAET HEOOXOIUMOCTh CTAIKUBATHCS B PO ECCHOHATBHON cdepe;

MII3- ymeHue ompenenartb LENM W 3aJauyd JCSITeNbHOCTH, BbIOUpAaTh CpPEACTBA HUX
JOCTHXKEHHS Ha TPAKTHUKE;

MII4-ymenre HCHONB30BaTh pPa3IUYHble HCTOUYHUKH JJS TOJYYEHUS CBEJCHUM
9KOJIOTUYECKON HAIPABJICHHOCTU U OLIEHUBATh €€ JIOCTOBEPHOCTD ISl JOCTHKEHUS MOCTABIICHHBIX
IeaeH 1 3a1ady;

* IpeAMEeTHBIX:

[T1- cdopmMupoBaHHOCTH MpeACTaBICHU 00 HSKOJOTUYECKOM KyJIbType Kak YCIOBUU
JOCTHXKEHHS yCTONYHMBOTO (COATaHCHPOBAHHOTO) Pa3BUTHS OOIIECTBA U MIPUPOJIBI, IKOJIOTHICCKUX
CBSI35IX B CUCTEME «UETIOBEK—OOIIECTBO—IIPUPOIAY;

[12- chopMHUPOBAHHOCTH SKOJOTUYECKOTO MBIIUICHUSI W CHOCOOHOCTH YUYWUTHIBATH WU
OLICHUBATh HKOJIOTUYECKUE MOCTEACTBUS B pa3HbIX chepax AeaTeIbHOCTH;

[13- BiajeHre yMEHUSMU MPUMEHATHh SKOJOTUYECKHE 3HAHUS B KU3HCHHBIX CHUTYaIMSIX,
CBSI3aHHBIX C BBIMOJHEHHEM TUITUYHBIX COIIMAIBHBIX POJICH;

[14- BrnageHue 3HAHUSMHU DKOJIOTMUYECKHMX HWMIIEPATUBOB, TPAXIAHCKUX TIpaB U
00s13aHHOCTEN B 00JaCTH PHEPTO- U pecypcocOepekeHrs B MHTEpEcax COXpaHEHHs OKpYyKarolien
Cpelbl, 3I0POBBS U 0€30MACHOCTHU KHU3HU;

[15- chopMHUPOBAHHOCTh JIMYHOCTHOTO OTHOIICHHUS K JKOJIOTHUYECKUM IICHHOCTSIM,
MOpaJIbHOW OTBETCTBEHHOCTH 3a JKOJOTHYECKHE MOCIEICTBUS CBOUX JCUCTBUI B OKpYXKAlOIIEH
cpene;

[16 - copMUPOBAaHHOCTH CHOCOOHOCTH K BBIMIOJHEHUIO MPOEKTOB 3KOJOTHYECKH
OPUEHTUPOBAHHON  COIMATILHOM NIEATEIbHOCTH, CBSI3AHHBIX C JKOJOTMYECKOW O€30MacCHOCTHIO
OKPY’KaIoIleH Cpefibl, 37I0POBLEM JIFOAEH U MOBBIIIEHUEM UX 3KOJIOTMYECKOU KYJIbTYPBHI.
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4. COAEPXAHHUE YUEBHOM JACIHUITINHBI
Pa3zpgen ®du3zuka

BBenenue

®dusuka — dyHIaMeHTaIbHAs HAyKa O IPUPOJIC.

EcrecTBeHHO-Hay4YHBId METOJ IIO3HAHMS, €0 BO3MOXXHOCTH M T'PaHHIBI HPUMEHHUMOCTH.
DKCIEPUMEHT M TEOPHS B MPOLIECCE MO3HAHUS PUPOAbl. MoaenupoBanue (HU3NUCSCKUX SBICHHUI
U 1poreccoB. Ponb sKkcnepuMeHTa W TEOPUU B MpOIECCEe IMO3HAHUS MpUPOabl. Puzmueckas
BennuuHa. [lorpemHoctu u3MepeHui (Gu3ndyecKux BeanunH. Dusmyeckue 3aKOoHBI. [ paHUIIBI
MIPUMEHUMOCTH (DM3UYECKUX 3aKOHOB. [IOHATHE O (PU3HYECKON KapTHHE MUpa. 3HAYCHHE (PUBHKH
npu ocBoenuu npodeccuit CI10 u cnenunansaocteit CII0.

Jlabopamophbie pabombl

OmnpeneneHue MIOTHOCTH TBEPJOTO TEJI MPAaBUILHON (OPMBI.

1. Mexanuka

Kunemarnka. Mexannueckoe naBwkenue. Ilepememienme. Ilyte. Cropocth. PaBHOMEpHOE
NPSIMOJIMHEHMHOE JBM)KEHHE. YCKOpeHHe. PaBHonepeMeHHOE MPSMOJMHEHHOE JABHKCHHE.
CBoOonHOoe majeHue. JIBHKCHHE Tena, OpOIIEHHOro IIOJ YIVIOM K TOpPU30HTY. PaBHOMEpHOE
JBHKEHHUE TI0 OKPY>KHOCTH.

3akonsl Mexanunku HwbloTona. IlepBrni 3akon Hrroroma. Cuia. Macca. Mmmynec. Bropoi
3akoH HproToHa. OCHOBHOHM 3aKOH KJacCU4YeCKOW nuHamMuku. Tpetuil 3akoH HproToHa. 3aKoH
BCeMHUpPHOTo TsAroTeHus. [ paButarmonHoe noje. Cwia tsokecTd. Bec. CriocoObl u3MepeHUs MacChl
Ten. Cubl B MEXaHUKE.

3akoHBbI cOXpaHeHHMsI B MeXaHMKe. 3aKOH COXpPAaHEHHUsI UMITyJibca. PeakTUBHOE JBUKEHHUE.
Pa6ota cunbl. PaboTa moTeHIManbHBIX cHI. MomHOCTh. DHeprus. Knnetnueckas

sHeprusi. IloTeHnuanbHass sHeprus. 3aKOH COXpaHEHHs MeEXaHuuyeckod sHepruu. I[lpu-
MCHCHHE 3aKOHOB COXPAHCHHUS.

Hemoncmpayuu

3aBHCHUMOCTH TPACKTOPUH OT BHIOOPA CHCTEMbI OTCUECTA.

Buasl MeXxaHWYECKOTO JIBUYKEHUS.

3aBUCUMOCTH YCKOPEHUS TeJla OT €r0 MacChl M CHJIBI, ICHCTBYIOIIEH Ha TEJO.

CrnoxeHue cHl.

PaBeHCTBO U NMPOTUBOIOJIOKHOCTh HANIPABJICHUS CUJT ICHCTBUS U TPOTUBOACHUCTBHUS.

3aBHCHUMOCTD CHJIBI YIPYTOCTH OT e OpMaIliHu.

Cunbl TpeHuS.

HeBecomocTs.

PeakTuBHOE JBUIKEHHE.

[Tepexoa moTeHIMAIbHON SHEPTUN B KHHETHUYECKYIO U 00OpaTHO.

Jlabopamopnule padbomuol

Onpenenenue yCKOpEHUs IPU PaBHOYCKOPEHHOM JIBUKECHUU.

2. OCHOBBI MOJIEKYJISIPHOI (PU3NKHU U TEPMOAMHAMUKH

OCHOBBI MOJIEKYJISIPHO-KHHeTHYecKoM Teopuu. MneanbHbiii ra3. OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKONM Teopuu. Pasmeppl M Macca MOJIEKYJ M aToMOB. bpoyHOBckoe
neukenne. Juddysusa. Cunbl M dHEpruss MEKMOJICKYISIPHOro B3auMopaeicTBus. CTpoeHue
ra3o000pa3HbIX, XKUIKUX U TBepAbIX Teld. CKOpOCTH ABMKEHHS MOJIEKYJI M HX H3MEpEHHE.
WNneanbubiii ra3. [laBineHue raza. OCHOBHOE YpPaBHEHHE MOJICKYJISPHO-KHUHETUYECKON TEOpUU
razoB. Temmeparypa ¥ ee Hu3MepeHHe. [a30Bbie 3aKOHBI. AOCOJIOTHBIM HYJIb TEMIIEPATypHI.
TepMmoanHamMuyeckas MIKajia TEMIEPATypbl. Y paBHEHUE COCTOSHUS UJI€albHOro raza. MomnspHas
razoBas OCTOSIHHAs.

OcHoBbl TepMoaMHAMMKH. OCHOBHBIE TOHSTUS W ONpeneyicHus. BHYTpeHHsS 5>HEprus
cUCTeMbl. BHyTpeHHss1 3Heprus wuuaeaqbHOTO Ta3a. Pabora um Temtora kak ¢opMBl Tiepenadu
sHepruu. TemnoeMKocTb. Y aenbHas TeII0eMKOCTh. Y paBHEHHUE TerIoBoro Oananca. [lepBoe Hadamo
TepMOAMHAMUKH. AnuadaTHbli npornecc. [IpuHnmn neicTBus terwoBoi Mamuubl. KIT/ TemmoBoro
nsuratens. Btopoe Hauano TepMOAMHAMUKH. TepMoAaMHaAmMH4YecKass IIKajga TeMmmepaTryp.
XonoaunpHele MamuHbl. TennoBeie npuratenu. OXpaHa NpUpobI.
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CeoiictBa mapoB. lVcmapenne u KoHAeHcanus. HachelmeHHBIM map W ero cBoWcTBa. AO-
COJIIOTHasds M OTHOCUTCIbHAA BJIAXKHOCTH BO3JyXa. TO‘-IKa POCHI. KI/IHGHI/IG. 3aBI/ICI/IMOCTB
TEeMIIEpaTyphbl KUIIEHUS OT JaBiaeHus. [leperpeThiii map U ero UCIoJib30BaHUE B TEXHUKE.

CpoiicTBa kKuAKOCTeH. XapaKTEpUCTHKA JXHAIKOTO COCTOSHHS BellecTBa. IloBEpXHOCTHBIN
CJION KUJIKOCTHU. DHEPTUsl MOBEPXHOCTHOTO CjO0s. SIBICHHS HAa TPAHUIIEC XUIAKOCTH C TBEPIBIM
TenoM. Kanuuisipabie BICHUS.

CpoiicTBa TBepabIX TeJ. XapaKTEpUCTHKA TBEPAOTO COCTOSAHUSA BEIIECTBA. YMpPyrue
cBolicTBa TBepAblx Tell. 3akoH I'yka. MexaHumyeckwe CBOHCTBa TBepAbIX Tel. TemnoBoe
pacuiMpeHue TBEepAbIX Tel U xKuakocTeu. [LnaBnenune u kpucraaiuszamnus.

Jemoncmpauuu

JIBm>xeHne OPOYHOBCKHUX YaCTHII.

Huddy3us.

W3MeHeHUE JaBIICHUS ra3a ¢ U3MCHCHUEM TeMIIepaTyphl IIPH IMOCTOSHHOM 00beMe.

H3oTepMudeckuil 1 n300apHbBIM IIPOIECCHI.

W3MeHeHUEe BHYTPCHHEH SHEPTHH TEJ IIPH COBEPIICHUH PAOOTEHI.

Mojenn TEmIOBEIX ABUraTEIIEH.

Kumenue BoabI Ipyu MOHMKEHHOM JIaBIICHUU.

IIcuxpomeTp u TUTPOMETP.

SIBneHMs MOBEPXHOCTHOTO HATSIKEHUS U CMAaYMBaHUS.

Kpucramisl, amopdHbIe BelIecTBa, KUIKOKPUCTALIHYCCKUE TEJa.

Jdabopamopnusie pabomut

IIpoBepka 3akona boinsa-Mapuorra.

N3MmepeHre aOCONMOTHOM M OTHOCHTEILHON BIIAYKHOCTH BO3yXa.

Onpenenenne Ko3(HPUIIHEHTA TOBEPXHOCTHOTO HATSKEHUS BOBI.

Omnpenenenne K03QGUIHCHTA TMHEWHOTO PACIIUPEHUS TBEPbIX TEJ IPU HATPECBAHUU.

3. DJIeKTpOAUHAMHUKA

DJekTpUYecKoe moJie. DIESKTpUIECKUE 3apsaibl. 3aKOH coXpaHeHus 3apsaa. 3akod Kynona.
DiiekTpudeckoe mnoje. HanpskeHHOCTh 3JIeKTpudeckoro moJis. [IpuHuun cynepno3uiuu moJiei.
Pabora cunm  smekTpocratrudeckoro  moisd.  [lorenmuman.  Pa3HOCTH  MOTEHIIMAJIOB.
DKBUMNOTEHIMAIbHBIE TTOBEPXHOCTH. CBs3b MEXAY HAMPSHKEHHOCTHIO U PAa3HOCTBHIO MOTEHIIMAIOB
AJIEKTPUYECKOTO TOJIs. JIMAJIEKTpUKU B AJIeKTpUuecKoM Toje. llonspusanus AUSIEKTPUKOB.
[IpoBognuku B anmekTpuueckoM moje. Konnencaropel. CoenHEHNE KOHIEHCATOPOB B OaTapero.
DHeprus 3apsHKEHHOT0 KOHACHCATOpa. DHEPTHS AISKTPUISCKOTO MOJIS.

3aKoHBbI TMOCTOSIHHOTO TOKA. YCIIOBHS, HCOOXOJWMBIC 11 BOSHUKHOBEHHS W TIOJICPIKAHUS
aJeKkTpudeckoro Toka. Cuiia Toka M MIOTHOCTHh ToKa. 3akoH Oma nis yuactka menu 6e3 DC.
3aBUCHMOCTH JJICKTPUUECKOTO COMPOTUBIICHUS OT MaTepHaia, JJIWHBI U TUIOIIAIN MOIEePEIHOTO
CEUEHHMS TIPOBOJAHHKA. 3aBUCHUMOCTH JJIEKTPUYECKOTO COINPOTUBIICHUS TPOBOJHUKOB OT
TeMIIEpaTypbl. DJIEKTPOABHKYIAs CHUJIa HCTOYHHMKA ToKa. 3akoH Oma 1 TOJHOM Iemwu.
Coenunenue npoBoJHUKOB. COeTMHEHNE HCTOYHUKOB AJICKTPUUYECKON IHEPTHH B OaTapero. 3aK0oH
Jlxoyns—IJlenna. Pabota 1 MOITHOCTB AJIEKTPUYECKOTO TOKA. TerIoBoe IeHCTBUE TOKA.

DJIeKTPHYECKHA TOK B MOJIynmpoBogHHKaX. COOCTBEHHAs] MPOBOJUMOCTH ITOTYITPOBOAHUKOB.
[ToaynpoBOTHUKOBBIE TTPUOOPHI.

MaruuTHoe moJie. BekTop HHIyKIMM MarHUTHOTO MoJjs. JlelicTBME MAarHMTHOTrO TOJsS Ha
MPSMOJIMHENHBIM TIPOBOJHUK C TOKOM. 3akoH Amrepa. BzaumojeicTBrue TOKOB. MarHuTHBIN
moTok. PaboTa 1mo nmepemMenieHnio MpoBOHUKA ¢ TOKOM B MAarHUTHOM TToJ1€. JIelcTBHE MarHUTHOTO
moyist Ha ABwoKymmiics 3apsa. Cuna Jlopenna. OmnpenenieHue yaelbHOrO 3apsijga. Y CKOPUTEIH
3apsHKCHHBIX YaCTHII.

DJIeKTPOMArHUTHAasE MHAYKIHA. DJEKTPOMarHUTHAs WHAYKIUS. BuxpeBoe >3JeKTpHUYECKOe
rojie. CaMOMHIYKIIHS. DHEPTHS MarHUTHOTO TTOJIS.

Jlemoncmpayuu

BzaumopeiicTBue 3apsiKeHHBIX TEl.

[IpoBOAHUKHU B 3JIEKTPHUUECKOM TTOJIE.

JIUDJIEKTPUKHU B DJIEKTPUYECKOM TTOJIE.

Konpaencaropsi.

TenaoBoe JEUCTBUE NEKTPUUECKOTO TOKA.

CoOcTBeHHas ¥ MpUMECHAS MPOBOIUMOCTD TOJTYITPOBOIHUKOB.
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IlonynpoBOAHUKOBBINA THO.

Tpan3zucrop.

OneIT OpcTena.

BzaumojeiicTBre MTPOBOAHUKOB C TOKAMH.

OTKJIOHEHUE JIEKTPOHHOT'0 yYKa MarHUTHBIM I10JIEM.

ONEKTPOABUTATEIIb.

DIIeKTPOU3MEPUTEIIbHBIC IIPUOOPHI.

DJIEKTPOMArHuTHAS WHIYKIIUS.

Omnsitel dapanes.

3aBucumocTth IJIC caMOMHIYKIUM OT CKOPOCTH HW3MEHEHHUS CHJIBI TOKA M WHAYKTHBHOCTH
MIPOBOIHUKA.

PaGoTa snekTporeneparopa.

Tpauchopmarop.

Jdaoopamopusie pabomut

MN3ydeHue neneu mocToSTHHOTO TOKA.

OnpeneneHue yaeabHOTO COIMTPOTUBIICHUS ITPOBOHUKA.

Onpenencuue 3JIC 1 BHYTPEHHETO CONPOTHUBIICHHUS HCTOYHHNKA HAIIPSIKCHHS.

HccnenoBanue 3aBUCUMOCTH MOIITHOCTH, TOTPEOIIEMOM JJaMIIOi, OT HAIPSDKEHUSI Ha €€

3aKUMax.

4. Kosie0aHus U BOJIHBI

Mexannueckne KkoJjedanusi. KojebarenpHoe ABkeHHE. [apMOHHYECKHE KoJjieOaHuUs.
CBoOoaHBIC MeXaHMYeCKUe KojieOaHus. JInHeliHble MEXaHMYSCKHUE KOJIeOAaTeIbHBIC CHCTEMBI.
[IpeBparenue sHeprun Ipu KoedaTeapHOM ABMKeHUH. CBOOOIHBIC 3aTYXAaKOINEe MEXaHUIECKHUE
KoJicOaHus. BRIHYK/ICHHBIC MEXaHUYSCKUE KOJICOaHHUS.

Ynpyrue BojHbl. Ilomepednsie U MPOAOILHBIC BOJHEL XapaKTECPUCTUKH BOJHEI. Y paBHCHHUE
IIocKor Oerymieli BonHbL. MHTephepenuus BoiH. [lonsarue o gudpakuum BOJH. 3BYKOBBIC
BOJIHBI. YIIBTPA3BYK M €r0 IPUMCHCHUE.

DJIeKTpOMArHuTHBIe KoJie0anusi. CBOOOJIHBIE SIEKTPOMAarHUTHBIC KoyicOanus. Ilpe-
BpaIllCHHE SHEPIrUM B KOJICOATCIBHOM KOHTYpE. 3aTyXallue 3JIeKTPOMarHUTHBIC KOJICOaHUs.
['emepaTop He3aTyxaroIIUX 3JEKTPOMArHUTHBIX KojeOaHH. BEIHYXICHHBIC 3JICKTPHYCCKHUE
konecOanus. Ilepemenubii Tok. I'eHeparop mepeMmeHHOro Toka. Pabora W MOIIHOCTH
ImepeMeHHoro Toka. I'eHepartopel Toka. TpanchopmaTtopbl. TOKH BBICOKOM YacCTOTHI.
[Tonyuyenue, nepenaya u pactpeielieHue dJIEKTPOIHEPTHH.

DJIeKTPOMATHUTHbIE BOJIHBI. DJICKTPOMAarHUTHOE TIOJE€ KaK OCOOBIM BHJ MAaTEpHUU.
DnekTpoMarauTHbeIe BOJIHBI. Bubpartop ['epua. OTKpbIThIN KolebaTenbHbId KOHTYp. M300peTenue
panuo A. C. ITormoBwiM. TTonsiTe 0 paguocsszu. [I[puMeHeHne JIEKTPOMArHUTHBIX BOJIH.

Jlemoncmpauuu

CBoOoHbBIE U BBIHYKICHHBIE MEXaHHUECKUE KOJIeOaHusI.

Pe3onanc.

OO6pa3zoBaHue U pacnpoOCTPaHEHHUE YIPYTUX BOJH.

Yacrora KojaebaHuil U BBICOTA TOHA 3BYKa.

CB0OOAHBIE AIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcumiorpaMma NepeMeHHoro Toka.

N3nydyenue u mpuem 3JIeKTPOMArHUTHBIX BOJIH.

Pannocesizb.

Jlabopamopuwvie pabomuot

OmnpeneneHrne yCKOPEHUsI CBOOOHOTO MaJAeHUs C MTOMOIIBI0O MAaTEMAaTUYECKOTO
MasiTHUKa.M3y4ueHune 3JIeKTpOMarHuTHHIX KOoJIeOaHUM ¢ MOMOIIBIO ociuiiorpada.

5. OnTuka

IIpupoaa cBera. CKOpPOCTh pacHpOCTPAHEHHUs] CBETA. 3aKOHBI OTPAXKEHHUS U MPEIOMJIEHUS
ceera. [TomHoe orpaxkenue. JIunsel. ['na3 kak ontuyeckas cuctema. OnTuyeckue MpuoopEI.

BosnoBble cBoiicTBa cBera. lHTepdepenuus cBera. KOrepeHTHOCTh CBETOBBIX JIYYEi.
HNutepdepeniius B TOHKUX IUIeHKax. Mcmomb3oBaHuMe WHTEPPEPEHIIMM B HAYKEe U TEXHUKE.
Hudpakmus ceeta. qudpaknus Ha menn B NmapauieNbHbIX JydaxX. JudpakiuoHHas pemieTka.
[Torstrne o romorpadwuun. Ilonspusamus momepednbix BoyH. [lomsipusanms cBera. Jlucmepcus
ceera. Buasl cmektpoB. CriekTpbl uciyckanus. CHEKTphl MOTJIONICHUS. YIbTpaduoneToBOE U
nHbppakpacHoe u3nydeHus. PeHTreHoBckue ayun. VX nmpupoja u cBoWCTBa.

emoncmpayuu
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3aKOHBI OTPAXECHUS U IPEJIOMJICHHS CBETA.

[TonHOE BHYTpEHHEE OTpaKEHUE.

Onruueckue npuoOOPLI.

HNHuTepdepeHnns cera.

Judpakius cBera.

[Tomyuenue cekTpa ¢ MOMOIILIO TTPU3MBI.

[TonydeHue crieKTpa ¢ MOMOIIBI0 TU(DPAKIIMOHHON PEIICTKH.
CreKTpocKoIl.

Jdabopamopnsie pabomut

OnpenesneHue moxkas3aTess IPeIoOMICHUs CTEKIIa.
OrnpeneneHue IJIMHBI CBETOBOM BOJHBI C MOMOIIBIO TU(GPAKIIMOHHOW PEIICTKH.
Habnronenune cnekTpoB ¢ TOMOMIBIO CIIEKTPOCKOTIA.

6. Dj1eMeHTBbI KBAaHTOBOM QU3HKH

KBanToBas ontuka. KBantoBas runore3a [lnanka. @oTonsl. BHenHuNE (OTO3IEKTPUUCSCKUMA
3¢ dexr. Bayrpennuii porosddexr. Tumbl HoTOIIEMEHTOB.

dusuka aroma. Pa3BuTue B3IJsJI0B Ha CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
CHeKTpax Bojopoza. SAnepHas Mmoaens aroma. OnbiTel D.Pezepdopaa. Mojgens aTomMa Bogopo/ia 1mo
H.bopy. KBanToBBIE T€HEPATOPHI.

®du3uKa aTOMHOro0 siApa. EcTecTBeHHas pajuoakTUBHOCTh. 3aKOH PaMOaKTHUBHOTO pacraja.
CriocoObl HAONIOACHUST M PETHCTPALIMK 3apsOKCHHBIX dactuil. D¢ ekt BaBumoa — UepeHkona.
Ctpoenue aromHoro szapa. JledekT Macchl, dHEPTHsS CBSI3M W YCTOWYHMBOCTH ATOMHBIX SIJIEp.
Snepnnie peakuuu. MckyccTBeHHas paJuoakTUBHOCTD. JleneHue Tsokenslx sjep. Llemnas saepHas
peakuusi. Ympapisemas IenHas peakuus. fAaepHbii peaktop. I[losydeHue paanmoakTUBHBIX
W30TOMOB M WX IMpUMEHEHHE. buosorndeckoe AEHCTBUE PaJMOAKTUBHBIX H3JIYUYCHHH.
DneMeHTapHbIC YaCTHUIIHI.

Jemoncmpauuu

dotordekr.

JlunelyaThie CIEKTPHI Pa3JIUYHBIX BEIIECTB.

IIpumepHbIe TEMBI peepaToB (OKIAI0B),
UHIUBHIYAJbHBIX IPOEKTOB

Anexkcannp ['puroppeBrudu CTOJIETOB — PYCCKHM (DU3HK.

Anexkcannp Crenanoud ITonoB — pycckuii ydeHbIi, ©300peTaTeslb pajgauo.
AJlbTepHAaTHUBHAs YHEPTreTUKA.

Anape Mapu AMnep — OCHOBOIOJIOXKHUK JIEKTPOJIMHAMHUKH.
ACUHXPOHHBIN JBUTATEb.

Atomuas ¢usuka. MU3otonsl. [IpuMeHenne painoakTUBHBIX U30TOTIOB.
bopuc CemenoBuy SIkobu — us3uk u n300peTaTeb.

Benuuaiimme oTKpeITUSA GU3UKHU.

Bunbl anexktpudeckux pa3psioB. DIEKTPUUIECKUE pa3psabl HA CIy)Oe YeT0BeKa.
lonorpadus u ee mpuMeHeHNE

Judpakuus B HaIICH XU3HU.

Kunkue kpucTasibl.

Hrops BacunbseBnu KypuaroB — pu3uk, opraHu3aTop aTOMHON HAyKH U TEXHHUKH.
Ncaak HpioTOH — co3maTenb KIacCHIECKON (UK.

Hcnonp30BaHue 2IEKTPOIHEPTUHN B TPAHCIIOPTE.

Kiaccudukanus u XxapaKTepuCTHKH 3JIEMEHTAPHBIX YaCTHII.
KoHcTpykiimoHHas TpoOYHOCTh MaTepHuaja U €€ CBSI3b CO CTPYKTYPOH.
KoncTpykuus u BUIIBI 1a3€pOB.

JlazepHble TEXHOJIOTMU U UX UCIIOJIb30BaHHUE.

Jleonapmo na Bunun — y4eHsIil u n300peraTesb.

Maiixn @apazeit — co3gaTenb ydeHus: 00 3JIEKTPOMarHUTHOM TIOJIE.

Makc Ilnank.

MeTto MeUEeHBIX aTOMOB.

MeToapl HAOMIOACHUS U PETUCTPAIIUN PAIHMOAKTHBHBIX U3JIYYCHUN U YaCTHII.
Muxann BacunbeBud JIOMOHOCOB — YU€HBIN SHIIUKIONEIUCT.

Mogenu aroma. OnbsiT Pezepdopa.

MouekynapHO-KHHETUYECKAS] TEOPHUS UICATHHBIX Ta30B.

MonHus — ra30Bblil pa3psi B IPUPOJIHBIX YCIOBHSIX.
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HanoTtexHomorust — MeXIUCIUIUIMHAPHAS 00J1acTh (PyHIaMEHTATBLHON U MPUKIa "
HOW HayKU U TEXHUKHU.

Huxkona Tecna: »xKu3Hb U HEOOBIYANHBIC OTKPHITHSL.

Hunbe Bop — oauH U3 co3pareineii COBPEMEHHOM (DU3HKH.
OObsicHeHne (DOTOCHHTE3a C TOUKH 3PCHUS (DU3HKH.

Onruyeckue sIBJICHUS B IPUPOJIC.

IlepeMeHHBIN 3JIEKTPUUYECKUN TOK U €r0 MPUMEHECHUE.

[1a3mMa — 4eTBepTOE COCTOSTHUE BEIIECTBA.

[IpumeHneHue siACpHBIX PEAKTOPOB.

[Tpupona dheppomaraerusma.

[TpoGeMbI 3K0JIOTHH, CBSI3aHHBIC C UCIIOJIB30BAHUEM TEIIJIOBBIX MAIIIHH.
[IpousBoacCTBO, Nepeaya U UCIOJIb30BAHHUE DJICKTPOIHEPTUH.
PeakTuBHBIC ABUTATEIM U OCHOBBI pabOTHI TETUIOBON MAIIIMHBI.
Pentrenosckue nyun. Mcropust oTkpbiTus. Ilpumenenue
CoBpeMeHHas CITyTHUKOBAsS CBS3b.

CoBpeMeHHas ¢u3HUUYECKas KapTHHA MHpA.

VibpTpa3Byk (1oaydeHHUe, CBOMCTBA, IPUMCHEHHE).

YrupapisieMblid TEPMOSIICPHBIA CUHTE3.

YckopuTenu 3apsKeHHBIX YaCTHII.

du3uKa u My3bIKa.

®dusznyecKkre CBOMCTBa aTMOC(hEPHI.

DOTO3JIEMEHTHI.

dororpdexr. I[Ipumenenue sBienus dhoroddpdekra.

Xanc Kpuctuan DpcTes; — 0CHOBOIMOJIOKHHUK 3JIEKTPOMArHETU3Ma.
[IIxana 3J1€eKTpOMarHUTHBIX BOJIH.

DKOJIOTUYECKHE TPOOIEMbl 1 BO3MOXKHBIC ITYTH UX PEIICHUS.
DJIEKTPOHHAS MTPOBOJAMMOCTh MeTaIIOB. CBEPXITPOBOIUMOCTb.

Paznen XUMMUS

Bsenenune

HayuHble METOBI MO3HAHMS BELIECTB M XMMHUYECKUX ABJICHUN. POsb SKCIIEpUMEHTa U TEOPUH B
XUMHHM. MoJenupoBaHue XHMUYECKHUX IPOIECCOB. 3HAUY€HHWE XUMUU TPpd  OCBOCHHHU
cneuuansHocteit CI1O ectecTBeHHO-HAYYHOTO MPOdUIIst MPo(hecCHOHATBFHOIO 00pa30BaHMsL.

1 Opraanueckas XUMH
1.1. OcHosHble nousmusi OpeaHU4ecKou XuMuu U mMeopus CMPOEHUs  OP2AHUYECKUX
COeOUHeHul

HpenMeT oprannquKoﬁ XUMMUH. HpHpOILHBIe, HCKYCCTBCHHBIC )51 CHUHTCTUYCCKUC
OpraHn4e€CKucC BEIICCTBA. CpaBHeHI/IC OpPraHn4Y€CKUX BEIICCTB C HCOPTAaHNYCCKUMMU.

BanentHocTh. XHMHYECKOE CTPOCHUC KaK MOPAJOK COCAUHCHUA daTOMOB B MOJICKYJIBI 110
BaJICHTHOCTH.

Teopusi crpoeHusi opraHuvyeckux coeauHenuii A.M. BbyrtiepoBa. OCHOBHbBIE MOJIOKEHHUS
TEOPUU XUMHUUYECKOTO cTpoeHus. Mizomepust u nzomepbl. XuMuueckrue OpMyIIbl B MOAETH MOJIEKYT
B OPraHUYECKON XHUMUU.

Kaaccudukanuss opranmdeckux BemecTB. Kiaccudukanus BemecTs IO  CTPOEHUIO
YTIAEPOJAHOTO CKeJeTa W Haluuvio (QyHKIHOHANBHBIX Trpynn. ['omonoru u romonorus. Hauama
HoMmeHksatypsl [UPAC.

Kaaccnpukanus peakuuii B oOprannyeckoil Xumun. Peakiiyu npucoeuHeHus

(TuapupoOBaHMS, TaJJIOTEHUPOBAHUS, THAPOTAIOTCHUPOBAHNUS, THApATanun). Peakmm

OTIIEIUICHUS (ACTUAPUPOBAHUS, JETUAPOTATIOTCHUPOBAHUS, IeTHApaTanun). Peakiuu
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3amenieHus. Peakium nzomMepuzanuu.

Hemoncmpayuu

Mojenu MOJIEKYJI TOMOJIOTOB M U30MEPOB OPraHNYECKUX COCAMHEHHM.

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

Jlabopamopuwiii oneim
N3roroiieHne Moaenein MOJEKyJ OpraHMYECKUX BEILIECTB.
Pemenue 3anay Ha Haxoxaenue popmyi. CoctaBienue GopMmyIL.
Ilpoghunvuvie u npogheccuonansvro 3nauumole rnemenmol cooepicanus. llonsrue o cyoerpare
U peareHre. Peakiiuu OKuCIeHUs: 1 BOCCTAaHOBJICHHSI OPIraHMYECKUX BellecTB. CpaBHEHUE
KJIaccu(pUKauU COeTMHEHUN 1 KJIacCH(PUKALUY peaKInil B HEOPraHUYECKOH U OPraHu4eCcKOi
XUMUH.

1.2.Venee000poowt u ux npupoorvie ucmouHuKu

AJIKaHbI. AJIKaHBI: TOMOJIOTHYECKUH Psijl, ©30MEPHUS U HOMEHKJIATypa aIKaHOB. XUMHUYECKHUEC
CBOMCTBa alKaHOB (MeTaHa, JTaHA): TOpPEHHE, 3aMEIICHHE, pa3JIOKEHHE, JCTUAPHUPOBAHUE.
[TpuMeHeHHEe aJIKaHOB Ha OCHOBE CBOWCTB.

AJIKeHbI. DOTWIIEH, €ro TMojJy4YeHue (ACTUAPUPOBAHMEM dTaHa, JEHOJUMEpU3aIHeid
MOMATUIICHA). ['OMOIOTHYEeCKUi psill, ©30MEpHsi, HOMEHKJIATypa aJKeHOB. XHUMHUYECKHUE CBOMCTBA
STWJICHA: TOpEHHE, KayeCTBEHHbIE peakuuu (oOeciBevyrBaHHEe OPOMHON BOJBI W PacTBOpa
TepMaHTaHaTa Kajus), Tuapataius, noadumepusanus. [[puMeHeHne s3TuiieHa Ha OCHOBE CBOMCTB.

Juenbl U kayuyyku. [loHsTHe o JMeHax Kak YIJIEBOJOpPOJAaX C JBYMsSI JBOWHBIMU CBS3SIMH.
ComnpsikeHHBIE JUEHBl. XUMHUYECKHE CBOWcTBAa OyTraameHa-1,3 u wum3ompeHa: oOecIBEYMBAHHE
OpOMHOI1 BO/IbI U OJMMEpH3aLMs B Kayuyku. HaTypanbHblil 1 cHHTeTHUeCKUe KayuyKu. Pe3una.

AJKHMHBI. AnetwieH. XMMUYECKHe CBOWCTBA alleTUJIEHA: FOpeHHe, oOeclBeunBaHue OPOMHOM
BOJbI, MPUCOEIMHEHUN XJIOpPOBOAOpoJaa M ruaparanus. llpuMeHeHue aneTusiieHa Ha OCHOBE
CBOMCTB. MexXKiaccoBasi M30MEPHUs € aJIKaJUEHAMHU.

Apenbl. benzon. Xumuueckue cBOHCTBa O€H30i1a: TOPEHUE, pPEAKUHUU 3aMEeLICHHs
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpupoaHbIe HCTOYHMKH YIJIeBOAOPOAOB. [Ipupoanslii ra3: coctaB, IPUMEHEHUE B KAUE€CTBE

TOIJINBA.

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

Hemoncmpayuu

['openue MeTaHa, TUIIEHA, alleTUIICHA.

OTHoleHNEe MeTaHa, STWIIEHA, aleTHieHa W OeH305la K pacTBOpaM IE€pMaHraHara Kalus U
OpoMHOI BOJIE.

[lonydyeHnue sTueHa peakiyeil Aerujparaluy 3TaHOJa, aleTHJIeHa — THAPOJIM30M KapOuaa
KaJIbLUS.

PasnoxkeHne kaydyka Tpd  HarpeBaHWM, HUCOBITAHWE MPOAYKTOB  pasJiOKEHUS  Ha
HENPEENbHOCTD.

Konnexnust o6paszioB nHedhtu n HeprenpoaykroB. Komnekmus «KaMeHHBIN yroinb ¥ MpOAYKITUs
KOKCOXMMHMYECKOTO IIPOU3BOCTBAY.

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

ITpaBuno B.B. MapkoBaukoBa. Knaccudukaius u HazHaueHne kKayuykoB. Knaccudukanus u

Ha3Ha4YeHME pe3uH. Bynkanuzanus kaydyka.

[Tonydenue areruiieHa MUPOJIU30M METaHa M KapOUIHBIM criocoboM. Peakius monumepusanuu
BUHWIXJIOpUAA. [loMMBUHMIXIOpU U ero npuMeHeHue. TpumMepusanus aneTuieHa B 0eH3011.

[Tonstue 06 skcrpakuuu. BoccranoBienne HUTpoOEH307a B aHWIMH. ['OMOJIOTHYECKUU PNl
apenoB. Tonyon. HurpoBanue Tosryona. Tporui.

OcHoBHbIE HamMpaBJIEHUS MPOMBIIUICHHOH MepepadoTKH MPUPOIHOIO rasa.

[TomryTHBIH HETIHOI ra3, ero nepepadoTKa.

[Ipouieccyl MpOMBINUIEHHON mepepadoTku HedTu: KpeKuHT, pu@opMuHr. OKTaHOBOE YHUCIO
OCH3MHOB U IIETAHOBOE YMCIIO TU3EIHHOTO TOILIUBA.

Kokcoxumuueckoe npou3BOACTBO U €r0 MPOTYKITHS.

1.3.Kucnopoocooepoicawue opeanuyeckue coeOuHeHus

Cnuprtsl. [lomyuenue 3TaHona OpoXKEHHEM TIUIFOKO3bl M TMJIpaTalued sTuiieHa. [ uapokcuiabHas
rpynna kak ¢yHKunuoHanbHas. [loHSATHE O TpeAeTbHBIX OJHOATOMHBIX CIUPTAX. XUMHUYECKHE
CBOWCTBa 3TaHOJIA: B3aMMOJEHCTBHE C HAaTpHeM, OOpa3oBaHHME IMPOCTBIX U CIOXHBIX 3(UPOB,
OKHCIICHHE B anbaerui. IIlpumeHenne 3TaHos1a Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €rO MOCIEACTBUS
JUIsL OpraHU3Ma YeJIOBEKa U IIPEAYIIPEKICHUE.

FJ'II/II_[epI/IH KaK IHIpCaACTaBUTCIIb MHOI'OATOMHBIX CIIMPTOB. KauectBennas peaKnuus Ha
MHOI'0aTOMHBIC CITMPTHIL. HpI/IMeHeHI/Ie rimmuocpuHa.

®enou1. Guznueckne U XUMUYECKUE CBOICTBA (eHosa. B3anMHoe BIHsHHE aTOMOB B MOJIEKYJIe
(deHoNa: B3aMMOJICHCTBUE C TUIPOKCHUIOM HATPHUS U a30THOW KucioToi. [lpumenenue deHona Ha
OCHOBE CBOWCTB.

Aabperuapl. Ilonstne o0 ampaerunax. AupAeruaHas rpynna Kak —(yHKIMOHaJbHAs.
dopManberu] U €ro CBOMCTBA: OKHCICHHE B COOTBETCTBYIOILYHO KHCIOTY, BOCCTAHOBJIEHHE B
COOTBETCTBYIOIIMK cnupT. IlomyueHue anpAeruioB OKHCIEHHUEM COOTBETCTBYIOIIMX CIHPTOB.
[Ipumenenue popmanbaerua Ha OCHOBE €ro CBOWMCTB.

KapGonoBbie kuciaorpl. Ilonstue o kapOboHOBbIX Kuciorax. KapOokcuibHas rpynma Kak
¢yHKUMOHATIBbHAs. ['OMOJNIOTMYECKUH psAZ MPEdesbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TonyyeHne KapOOHOBBIX KHUCIOT OKHCJIEHHEM ajbJETHUAOB. XHUMHUYECKHE CBOMCTBA YKCYCHOM
KHUCJIOTBI: O0IIMe CBOMCTBA ¢ MMHEPAJIbHBIMU KHCIOTaMM U peakuus srepudukanuu. [Ipumenenue
YKCYCHOM KHMCJIOThI HA OCHOBE CBOMCTB. BbICIINE KUPHBIE KUCIOTHI HA IPUMEPE NAaTbMUTHHOBON U
CTEapUHOBOM.

Caosxnble 3¢upbl 1 xkupbl. [lonyueHne cnoxHbIx 3gpupoB peakiuet srepuduxannu. CroxHble
3¢upsl B IpUpoie, uX 3HaueHue. [IpuMenenne cioxHbIX 3(UpPOB HA OCHOBE CBOMCTB.

XKups! kak cioxsbie 3pupsl. Knaccugpukanus xupoB. XUMHYECKHE CBOMCTBA KUPOB: THIPOIIN3
Y TUAPUPOBAHUE KUAKUX )KUPOB. [ [pumMeHenne KupoB Ha OCHOBE CBOMCTB. MbLia.

YraeBoasbl. YriieBobl, UX KilaccupUKalys: MOHOCaxapu bl (TI0K03a, GpyKTo3a), AUCaxXapu bl
(caxapo3sa) u nmosmcaxapusl (Kpaxmai U IeJUTI0103a).

I'moko3a — BelecTBO ¢ JBOMCTBEHHON (DyHKIMEH — albAeruaocnupT. XUMUYECKHE CBOICTBA
TJIFOKO3bI: OKUCIIEHUE B INIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOUT, CIUPTOBOE OpPOIKEHHUE.
IIpuMeHeHue III0KO3bI HA OCHOBE CBOMCTB.
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3HaueHue YIJIEBOJAOB B JKMBOW NpPUpPOAE M JKU3HM denoBeka. [loHsATme o peakumsx
MOJIMKOHICHCALIUY U TUPOJIM3a HA IIPUMEpE B3aMOMPEBPAIICHUMN: TJII0K03a <> MOIHCaXapu/I.

Hemoncmpayuu

OxkucneHue crupTa B ajbJAeTUI.

KauecTBeHunie pCaKknuu Ha MHOTOATOMHBIC CITMPTHI.

PactBopuMocCTh (peHoIa B Bojie MPU OOBIYHOM TeMIepaType U HarpeBaHUH.

KauecTBeHHBIC peakiuy Ha (hEHOIL.

Peakuust cepeOpsiHOrO 3epKalia alibJeTUI0B U IITFOKO3BI.

OxucneHue aabAerua0B U TII0KO03bl B KUCIOTY ¢ oMouibio ruapokcua meau (11).
KauectBennas peakuus Ha kpaxmai. Komiekuus spupHbIx Maced.

Jlabopamopnuvie onvimut

PactBopenue rimiepuHa B Bojae U B3aumojeicTBue ¢ ruapokcuaom wmeau (I11).
CBolicTBa YKCYCHO KUCIIOTBI, OOIIHME CO CBOMCTBAMU MHUHEPAIbHBIX KHCIIOT.
B3aumonelicTBue T0K03bI M caxapo3bl ¢ ruapokcuaoM meau (11).

KauecTBeHHas peakuus Ha Kpaxmail.

Ilpogpunvuvie u npogheccuonanvno 3HavuMvle 371eMEHMbL COOEPHCAHUA.

MeTtnunoBsii CIIMPT U €ro UCIOJb30BAHUC B KAYCCTBC XUMHUYCCKOI'O ChIPbA. ToxcnIHOCTH
METaHoJIa U MpaBuiIa TEXHUKU 0€30MacHOCTH pU paboTe ¢ HUM. DTHIICHTIIMKOIb U €r0
IMPUMCHCHUC. ToKCHYHOCTD ATHUICHTINKOISA U IMpaBuJia TCXHHUKHU 0€e30MacHOCTH npu pa60Te C HUM.

[Torydenue deHona U3 NPOAYKTOB KOKCOXMMUYECKOTO MMPOU3BOICTBA U U3 OEH3071a.
[MomukonneHcanus popmaibaeruaa ¢ GeHoaoM B GeHoI0POopMaIbAECTHIHYIO CMOITY.
Aueranpaerun. [lonsitue o keToHax Ha mpuMepe aneToHa. [I[puMeHneHue aleroHa B TEXHUKE U
MIPOMBILLIIIEHHOCTH.

MHuoroo6pasue KapOOHOBBIX KHCJIOT (IIaBEJIEBONH KHCIOTHI KaK JBYXOCHOBHOMW, aKPHIIOBOWM
KHCIIOTHI KaK HENpeIeIbHON, OEH30MHOM KHCIOTHI KaK apOMaTHYECKOM ).

[TnenkooOpa3yromue mMacia. 3aMeHa KUPOB B TEXHHKE HEMUIIEBBIM ChipheM. CHHTETHYECKHE
MOIOIIUE CPEACTBA.

MosnouHokucnoe OpokeHue rIoKo3bl. Kucimomosnounbsle npoaykThl. CHIIOCOBAaHHE KOPMOB.
HurpoBanue uemnronossl. [Iupokcuiun.

1.4.430mcooepoicawyue opeanuueckue coedunenus. Ilonumepuol

Amunbl. [Tonsatue 00 amuHax. AnnpaTHuecKUe aMHUHBI, UX KIacCU(UKAIMS U HOMEHKIATypa.
AHWIMH Kak opraHumdeckoe ocHoBaHue. [lonyueHue anunmHa w3 HuTpoOeHszona. Ilpumenenue
aHWJIMHA Ha OCHOBE CBOWCTB. AMHMHOKHCJIOTBI. AMHHOKHUCIOTHI Kak am{QoTepHbIe
OM(YHKIMOHAIbHBIE OpraHUYEeCKHE COEAMHEHMs. XHUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT:
B3aMMOJICHCTBHE C IIEJIOYaMH, KUCIOTAMH M JIpyr C JApYroM (peaklus IOJUKOHJICHCALUN).
[lenTuanas cBsi3b ¥ nonunenTuasl. [lpuMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOWCTB.

Beaxku. [lepBuunasi, BTOpHUHas, TpeTUYHAs CTPYKTYpbI O€KOB. XHMHUYECKHE CBOICTBA OEIKOB:
ropeHue, JeHaTypalys, THIPoJIN3, IIBETHbIE peakunu. buonornueckue QyHKIMHN OETKOB.
IMoammepsl. benku u nonucaxapupl Kak OMONOIUMEPHI.

IInacrmaccel. [lonmydeHne mnoaMMEpPOB peakUMeW MOIMMEPU3ALUNA U MOJMKOHICHCALNH.
TepMomuiacTu4HbIE ¥ TEpMOpPEaKTUBHBIE MIacTMacchl. [IpencraBureny niuacTmace.

Boaokna, ux kiaaccupukanus. [looydenne BoaokoH. OTAEIbHBIE TPEACTABUTEIN XUMHYECKUX
BOJIOKOH.

Hemoncmpayuu
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Bs3auMoelicTBue aMMHaKa M aHWJINHA C COJITHOU KHUCIIOTOM. Peakiius

aHWJIMHA ¢ OPOMHOI BOJIOM.

JlokazaTenbcTBO HAMM4Ms (PYHKIIMOHAIBHBIX TPYIII B pACTBOPaX aMUHOKHCIIOT.
PacTBOopeHue u ocaxaeHne OEIKOB.

L[BeTHBIC peakuu OEIKOB.

I'openue nTuybero nepa v MWEpPCTAHON HUTH.

Jlabopamopnusie onvimut

PacTBopenue 6enKoB B BoJiE.

Oo6HapyxeHune 0elKoB B MOJIOKE U MSICHOM OyJIbOHE.

Jlenatypauus pacTBopa Oelika KypUHOrO SHIla CHHPTOM, PAacTBOPAMHU COJIEH TSKeNbIX
MCTAJUUIOB U IIPpU HAarpCBaHWU.

Ilpakmuueckue 3anamusn

Pemenne SKCIICPUMCHTAJIbHBIX 3a/1a4 Ha I/II[CHTI/I(bI/IKaI_[I/IIO OpTraHU4YCCKUX COGHHH@HHﬁ.

Pacno3naBanue miacTMacc U BOJIOKOH.

Ilpogpunvuvie u npogheccuonanvno 3nauumple 31eMeHmupl COOEPHCAHUA. AMIHOKATIPOHOBAS

kucnoTa. KanmpoH kak npencraBuTeNb MOJIHAMHIHBIX BOJIOKOH. Mcronb30BaHue ruIpoau3a

0ETIKOB B MPOMBIIUIEHHOCTH. [TOMTUBUHUIXIIOPHI, MTOIUTETPAPTOPITHIICH (TE(IIOH).

®enonodopmanpaeruaabie mwiactMacesl. Lenmynouna. [TpoMelnieHHOE TPOU3BOIACTBO

XUMHUYCCKHUX BOJIOKOH.

OO0uias 1 HeOpraHu4vecKast XuMmsi
2.1. Ocnogmnbie noHssmus u 3aKOHbl XUMUU

OcHoBHble mnoHsATHSA XxuMHH. BemectBo. Atom. Monekyna. XHWMHUYECKHII 3IIEMEHT.
Annotponusi. [IpocTeie u cioxkHbIe BenecTBa. KauecTBEHHbIM U KOJTUYECTBEHHBIN COCTaB BEIIECTB.
Xumudeckue 3Haku U Gopmyssl. OTHOCHUTEIBHBIE aTOMHAS U MOJICKYJIsipHas Macchl. KomudecTBo
BCIIIECTBA.

OcHoBHble 3aK0HbI XuMHH. CrexuoMeTpus. 3aKOH COXpaHEHHS MAacChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIICCTB MOJICKYJISIPHON CTPYKTYPhI. 3aKOH ABOTAJIPO U CIICJCTBHUS U3 HETO.

PacuerHple 3amauum Ha HaXOXJACHHE OTHOCHUTENHHOM MOJIEKYJISIPHON Macchl, OmpeselieHne
MacCOBOM JOJTM XUMHUYIECKUX JIEMEHTOB B CJI0O)KHOM BEIIIECTBE.

Hemoncmpayuu

MO)IGJ'II/I ATOMOB XUMHUYECCKUX IJIICMCHTOB.

Monenu MOIeKyJ MPOCTBIX U CIOXKHBIX BellecTB (mapoctepkHeBble 1 CtioapTa— bpurneba).

KOJ'IJ'IGKHI/IH IMPOCTBIX U CIOKHBIX BCHICCTB. HGKOTOpI)Ie BCIIECTBA KOJIMYECTBOM 1 MOJIE. MO}IGHB

MOJIIPHOTO 00beMa Ta30B.

Annorponust hochopa, KUCIOPOia, 0JI0BA.

Ilpogunsusie u npogheccuonanvrno 3nauumple 11eEMeHmMbl COOEPHCAHUA. ATTOTPOITHBIE

MoauduKaIuu yriepoaa (aamas, rpadur), Kuciopoa (KUCIOpoI, 030H), oJioBa (cepoe u bemoe

0110B0). [ToHATHE 0 XUMUYECKOH TEXHOIOTUH, OMOTEXHOJIOTUHA U HAHOTEXHOJIOTHH.

2.2. [lepuoouueckuii 3axon u Ilepuoduueckasn cucmema xumuueckux snemenmos /[. 1.
Menoeneesa u cmpoenue amoma

IMepuoauveckuii 3axon .. MenneneeBa. Otkpeitue /.M. Menneneessim [lepuoanyeckoro
3akoHa. Ilepuonuueckuii 3akoH B ¢opmynupoBke J[.M. Menneneesa. Ilepuoanueckas tabmuma
XUMHUYECKHUX JJIEMEHTOB — Tpaduyeckoe OTOOpakeHHE NepuoanyYecKkoro 3akoHa. CTpykrypa
MePUOINYECKON TaOIHUIIBI: IEPUOABI (MaJble U OONbINNE), TPYIIBI (TTaBHAS U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuit 3zaxon /[.U. Menoeneeea. ATom — CIIO)KHasi 4acTHUIIA.
SAnpo (IpOTOHBI M HEHTPOHBI) M SNEKTpPOHHAs o0ojouka. M3oromsl. CTpoeHHE 3IEKTPOHHBIX
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000J109€K aTOMOB 3JIEMEHTOB MaJIbIX mepruofoB. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0UYEK
aTOMOB DJIEMEHTOB OOJBIINX MEPUOI0B (TIEPEXOTHBIX dNIeMeHTOB). [ToHsTHE 00 OpOUTANsIX. S-, p- U
d-opOuranu. DeKTpOoHHBIE KOH(PUTYPALIUH aTOMOB XUMHUYECKHUX JIEMEHTOB.

CoBpemennas dopmynupoBka [leproguueckoro 3akona. 3naueHue [lepuoamdeckoro 3akoHa U
[Tepuonuueckoit cucteMbl XumMu4eckux sneMeHtoB [[.M. MenneneeBa I pa3BUTHUA HAyKU U
MMOHMMAaHUS XUMUYECKON KapTUHBI MUpa.

Hemoncmpayuu

Paznuunsie hopmel [lepuoanueckoii cucteMbl XumMuieckux 3meMenToB JI.1. Menneneena.
JuHamudeckue TabIuIbl Uit MOAeTupoBanus [leproaudeckoi CUCTeMBI. DIIeKTpU3alus Tel U
UX B3aUMO/ICHCTBHE.

Jlabopamopmnutii onvim

MonenupoBanue noctpoenus [lepuonnyeckoil TabIUIBI XUMHUYECKHUX 3JIEMEHTOB.
Ilpogpunvuvie u npogheccuonanvno 3nauumple 31emenmeol cooeprcanus. PagnoakTUBHOCTb.
Hcnonp30BaHne paJuoaKTUBHBIX H30TOMOB B TEXHUUECKUX LeNsAX. PEHTreHOBCKOE U3TyUeHHE U
€ro MCI0JIb30BaHNE B TEXHUKE U MeIULIMHE. MOIeMpoBaHne KaK METO/1 MPOTHO3UPOBAHUS
CUTYallu Ha MPOU3BOJICTBE.

2.3 Cmpoenue sewecmsa

HNonnas xumu4eckasi cBsi3b. Katnonsl, ux oOpa3oBaHHe W3 aTOMOB B pe3yJibTaTe Mporiecca
OKHUCIJICHUA. AHUOHBI, X OOpa3oBaHHE H3 aTOMOB B pe3yJbTaTe Mpolecca BOCCTAHOBICHUS.
HNoHHas CBA3b Kak CBS3b MEXKAY KaTMOHAMM W AHMOHAMHU 33 CYET JJIEKTPOCTATHUYECKOTO
nputsbkenus. Kimaccudukainys HOHOB: MO COCTaBy, 3HAKY 3apsAjia, HAJTMYUIO THAPATHOW OOOJIOUKH.
HNonHuble kpucramumueckue pemerkud. CBOMCTBAa BEIIECTB C MOHHBIM THIIOM KPUCTaJUIMYECKOU
peLIETKHU.

KoBajienTHasi xumuyeckasi cBsizb. Mexanu3m o0Opa3oBaHus KOBAJICHTHOH CBs3H (OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIN). DIEKTPOOTPHUIIATENHHOCTh. KOoBasIeHTHBIE TTOJISIPHASI ¥ HETIOJISIPHAS CBS3H.
KpatHocTh KOBaJIeHTHOM CBsI3U. MOJIEKYJIIpHBIE M aTOMHbBIE KpUCTAJUIMYECKUE pereTku. CBolcTBa
BEIIECTB C MOJIEKYJIAPHBIMU U @TOMHBIMUA KPUCTAJUIMYECKUMU PELIETKAMMU.

Mertaniaunyeckass CBfA3b. MeTauMueckas KpUCTAUIMYECKass pPEIIETKA W METaJUIMYecKast
XUMHYECKas CBs3b. PU3NYECKHE CBOMCTBA METAJIIOB.

ArperaTHbie COCTOSIHHSI BellleCTB U BOJAOPOJAHAsi CBA3b. TBepioe, KUIKOE U Ta3000pazHOe

cocTosiHMs BemiecTB. llepexon BemecTBa M3 OJHOTO arperaTHOTO COCTOSIHHMS B JAPYToOe€.

Bonoponnas cBs3b.

Yucrsie BemecTtBa U cMecu. [loHsTue o cmecu BemecTB. ['OMOTeHHBIE U TETEPOTEHHBIE CMECH.
CocraB cMmeceii: 00beMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MaccoBas JI0JIsl IpUMeceH.

JMucnepcuble cuctembl. [lonarue o aucnepcHoi cucreme. [lucnepcHas gasa u qucrepcuoHHAs

cpena. Knaccuduxarms nucnepcHbix cucteM. [IoHATHE O KOITOUTHBIX CHCTEMaX.

Hemoncmpayuu

Moenp KpUCTAUIMYECKON PELIETKH XJIOPUAA HATPUS.

OO0pa3iibl MUHEPAJIOB C MOHHOW KPUCTAINTHIECKOMN PEIIeTKON: KalbIUTa, ranuTa. Moaenn

KPUCTAITMYECKHUX PELIETOK «CYXOro Nbaa» (Wiu Hoja), anmasa, rpaguta (Wi KBapia).

[TpuGops! HA KUIKUX KpUCTAJUIAX.

OO0pa3ipl pa3IUYHBIX TUCTIEPCHBIX CUCTEM: SMYJIbCHIA, CYCIICH3HIA, adpO30JIeH, Telei U 30J1eH.

Koarymsuus. Cunepesuc. O dext Tungans.

Jlabopamopnuvie onvimul
[IpuroTtoBnenue cycneH3nu kapboHaTa Kanblus B Boje. [lomydeHne sMyabCHH MOTOPHOTO MacJa.
O3HakOMJIEHHE CO CBOMCTBaMU AMCIEPCHBIX cucteM. Ilpogunshsie u npogheccuonanvno
3Hauumble 31emenmul cooeprycanus. 1lonsp-
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HOCThb CBSI3M U MOJSAPHOCTH MoJiekysbl. Konaencauus. Texyudectb. Bosronka. Kpucramim-3zamus.
CybOnumanuss u pecyOnuMmarus. AHOManuu (PU3MYECKHX CBOMCTB BOIBL. JKHIKHE KPUCTAJLIBL
MuHepansl 1 TOpHbIE OPOIbI KaK MPUPOAHBIE CMECH. DMYJIBCUU U CYCIIEH3UH. 30111 (B TOM YHCIIe
a’po3onn) u renu. Koarymnsius. Cunepesuc.

2.4 Booa. Pacmeopwi. dnekmporumuieckas OUcCcoyuayusl

Boana. Pacreopbl. PacrBopenume. Bona kak pactBoputenb. PacTBOPUMOCTH — BEILECTB.
HacplmenHble, HEHACHIIIEHHBIE, NIEPECHIICHHBIE PACTBOPBI. 3aBUCUMOCTb PACTBOPUMOCTH Ta30B,
KHUJIKOCTEH U TBEPJIBIX BEIIECTB OT PA3IMYHBIX (PaKTOPOB.

MaccoBas 01151 paCTBOPEHHOTI'O BEIIECTBA.

DJIeKTPOJIMTHYECKAS TUCCOMUALMS. DIICKTPOIUTHI U HEANCKTPOUTHI. DJIECKTPOIUTHISCKAS
auccoruanus. MexaHu3Mbl JJIEKTPOIUTHYECKON AUCCOLMALIMU JITISl BELIECTB C PA3IMYHBIMU
THUIIAMH XUMHUYECKOHU CBsI3U. [ MapaTupoBaHHbIC U HETHAPATUPOBAaHHBIE HOHBI. CTENeHb
ANEKTPOIUTUYECKON Arcconnanuu. CUiIbHbIC U ciaadbie 2IeKTPOIUTh. OCHOBHBIC TTOJIOKEHUS
TEOPHH JISKTPOITMUTHUCCKON Trccorranui. KucioTel, OCHOBaHUS U COJIM KAaK AJICKTPOJIUTHI.

Hemoncmpayuu

PacTtBopuMOCTH BeliecTB B BOJIE.

Cobupanue ra3oB METOJIOM BBITECHEHHSI BOJIbl. PacTBOpeHUE B BOJIE CEPHOI KUCIIOTHI U COJIEH

aMmMoHusA. OOpa3ibl KPUCTAILIOTUIPATOB.

N3roroBieHne rurcoBoi NOBS3KU.

HcnpiTaHue pacTBOPOB 3JIEKTPOJIUTOB U HEAIEKTPOJIUTOB HA MPEAMET AUCCOLUALINH.

3aBUCHUMOCTh CTETICHHU AJIEKTPOIUTUIECKON AUCCOIUAIINH YKCYCHON KUCTIOTHI OT pa30aBiIeHUs

pacTBopa.

JIBuKeHME OKpallleHHBIX HOHOB B 3JIEKTPUYECKOM 1oJie. [IpuroroBiieHne ;xecTKOM BOJbI U

YCTpaHEHHE €€ KeCTKOCTH. IOHUTBI.

O06pa3upbl MUHEPaIbHBIX BOJ] PA3IMYHOIO HA3HAYEHMUS.

Ilpakmuueckoe 3anamue

IIpuroroBneHue pacTBopa 3aJaHHON KOHLIEHTPALUK.

Ilpochunvuvie u npogheccuonanvno snauumole 3n1emenmul cooeprycanus. Pac-
TBOpEHHE Kak (U3NKO-XUMHUUYECKH Tiporuecc. TemmoBbie 3¢GdEKTHI TpU  PaCTBOPEHUU.
Kpucrannoruapatel. Pemenne 3a1a4 Ha MaCCOBYIO JJOJIIO PACTBOPEHHOrO BemiecTBa. IIpuMmenenne
BOJIbI B TEXHUYECKUX LEsIX. JKEeCTKOCTh BOBI M cIOCOOBI €€ ycTpaHeHHsl. MuHepalibHbIE BObI.

2.5 Knaccugpurayus neopeanuyeckux coeOuHeHull u ux ceoucmasa

Kucnorsl m ux cpoiictBa. KHUCIOTBI Kak AJIEKTPOJIUTHI, UX KiIacCU(PUKAIMSA MO Pa3IHMYHbIM
npr3HakaM. XUMHUYECKHE CBOKCTBA KHCIOT B CBETE TEOPUM DJIECKTPOJIUTUYECKON ITUCCOLIMALINH.
Oco0eHHOCTH B3aWMOJICHCTBUS KOHIICHTPUPOBAHHON CEPHOW M a30THOM KHCIOT C METaJIaMH.
OcHOBHBIE CTIOCOOBI MOTYYSHHS KUCIIOTHI.

OcHoBaHust ¥ UX cBoiicTBa. OCHOBaHUS KaK AJIEKTPOJUTHI, UX KIACCU(DUKAIUS TI0 Pa3TUIHBIM
npu3HakaM. XMMUYECKUE CBOMCTBA OCHOBAHUM B CBETE TEOPUH IEKTPOJIUTUUECKON AUCCOLUALINH.
Paznosxenre HepacTBOPUMBIX B BOJIE OCHOBaHMM. OCHOBHBIE CITIOCOOBI TIOTyYEeHHsI OCHOBAHHM.

Comu um ux cpoiicrBa. Conu kak sieKkTponuTbl. COJM cpeaHue, KUCIble U OCHOBHBIE.
XWMHYECKHE CBOWCTBA COJIEH B CBETE TEOPUHM DJIEKTPOJIUTHYECKON auccoruanuu. CrocoOs
IIOJIyYEHUS COJIEH.

I'upponus comnent.

Oxcuabl U ux cpoiictBa. CorneobOpasymoomue W HecojeoOpasyromue OKCuabl. OCHOBHEIE,
ampoTepHbIe M KUCJIOTHBIE OKCHJBI. 3aBHCHMOCTh XapakTepa OKCHIA OT CTEHEeHH OKHUCICHUS

25



o0pa3syrolero ero MeTajia. XuMUYECKHE CBOMCTBAa OKCHAOB. [lomyueHrne okcuos.

Hemoncmpayuu

B3anmozeiicTBre a30THOM M KOHLIEHTPUPOBAHHOW CEPHOM KUCIOT ¢ MeTajuiamu. ['opeHue
docdopa u pacTBopeHHE POLyKTa TOPEHHUS B BOJIE.

[Tonyyenue u cBoiicTBa amdoTepHOro rugpokcuaa. Heodparumelii ruponns kapouaa KambIiusl.
OOpaTuMBbIii TUAPOIU3 COJICH PA3IMYHOTO THIIA.

Jlabopamopnusie onvimut

HcnpiTanue pacTBOPOB KUCIOT MHAMKATOpaMu. B3anMoaelcTBre METAIIIIOB C KUCIOTAMH.
B3aumoneiicTBue KUCIOT C OKCHaMU METAJUI0B. B3aumoeiicTBie KUCIIOT ¢ OCHOBAaHUSIMHU.
B3anMopeiicTBrue KUCIIOT C COISIMU.

HcnbrTanue pacTBOpOB LIENI0OYEH MHAMKATOpaMU. B3auMoIeiCcTBHE 1IEI04Ye C COJIIMH.
Pa3noxenne HepacTBOpUMBIX OCHOBaHMM. B3anmoencTBre comeil ¢ MeTaljiaMu.
Bzaunmogerictue coneit apyr ¢ ApyroM. ['maponus cosiel pa3in4yHOro TUIA.

Ilpogpunvrvie u npogheccuonanvno 3nauumvle 31eMeHmMbl COOEPHCAHUAL.

[TpaBuiia pa3daBieHus: cEpHOI KUCIOTHL. Vcronb30BaHUE CEPHOM KHCIOTHI B MPOMBIIILIEHHOCTH.
EI[KI/IG IeJI049M, UX UCIIOJIb30BAaHUC B IIPOMBIINIJICHHOCTH. T"ammrenas m HerameHas HU3BECTh, UX
MPUMEHEHUE B CTPOUTENLCTBE. [ UIic 1 anedactp, TUIICOBAHHUE.

ITonstue o pH pactBopa. KucioTtHas, menoyHas, HeMTpajibHas cpejia pacTBOPOB.

3  Xumuueckue peaxyuu

Knaccupukanuss XuMu4eCKUX peakumid. Peakuuy coeIMHEeHUs, Pa3IOKEHUs, 3aMEIICHUS,
obmena. Katanuruaeckue peakiuu. O0patumple 1 HeoOpaTUMBIE peakIuu. | OMOTreHHbIE U
TFeTEPOreHHBIC PEAKIINKU. DK30TEPMUUECKHIE B SHIO0TEPMUUYECKHE peakiuu. TermtoBoit agphexT
XUMHYECKHUX peakuuid. TepMOXUMHUUYECKUE YPABHEHMUS.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIe  peaknuu. CreneHb  okucieHusa. OKUCIUTENb U

BOCCTaHOBJIEHUE. BoccTaHOBUTENR M OKHUCIIEHHE. METO T 2JIEKTPOHHOTO OaiaHca Jjisi COCTaBJICHUS

YPaBHEHUH OKHUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUM.

Ckopoctb XuMu4eckux peaknuii. [IoHsiTHE 0 CKOPOCTH XMMHYECKUX PEAKIIUNA. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKUX PEaKIUil OT pa3NuyHbIX (PaKTOPOB: MPUPOJIBI PEATHPYIONINX BEIIECTB, UX
KOHIEHTPALUH, TEMIIEPATyPbl, IOBEPXHOCTH COMPUKOCHOBEHUS U UCIIOJIb30BAHMS KaTaIN3aTOPOB.

OOpaTuMocTh XHMH4YEeCKUX peakuuii. OOpaTuMble U HEOOpAaTUMBIE PEAKIMH. XUMHUYECKOE
paBHOBECHE U CITOCOOBI €T0 CMEIICHUSI.

Hemoncmpayuu

[Tpumepsl HEOOPATUMBIX PEAKIU, UAYIIUX C 00pa30BaHUEM OCaJKa, T'a3a WM BOJIBI.

3aBUCUMOCTBH CKOPOCTH PEAKIIMH OT MPUPO/Ibl pearupyromux BenlecTs. Bzaumoaeiicteue

pacTBOPOB CEPHOM KHUCIIOTHI C PACTBOPAMH THOCYJIb(aTa HATPUs Pa3IMUHON KOHIIEHTPAIUH 1

TeMnepaTrypbsl. MoAenb KUISALIErO CIIOS.

3aBHCUMOCTh CKOPOCTH XHMHUYECKOW pEaKIHUH OT MPUCYTCTBUS KaTajau3aTopa Ha MpPHUMEpPE
Pa3JIoKEeHUS NTEPOKCUAA BOAOPOAA C TOMOIIBIO TUOKCH/Ia MAPTAHIIA U KaTaJlas3sbl.

Mogens snekTpoausepa.

Mojenp 31eKTpOIU3HON BaHHbI IS TOJTYy4YEHUS altOMUHUs. Moieib

KOJIOHHBI CHHTE3a aMMHaKa.

Jlabopamopuvie onvimot

Peakuus 3amenieHust Meau KeJne30M B paCTBOPE MEAHOTO Kyrnopoca. Peakuyu, nayimme ¢

o0Opa3oBaHHEM 0OCaJiKa, ra3a WK BOBI.

3aBUCHUMOCTb CKOPOCTH B3aUMOJIEHCTBHUSI COJISTHOM KUCIOTHI C METANIaMU OT UX MPUPOJIBI.
3aBUCUMOCTh CKOPOCTH B3aUMO/ICHCTBHSI IIMHKA C COJITHOW KHCJIOTOM OT €€ KOHIIEHTPAIHH.
3aBUCHUMOCTh CKOpocTH B3aummojeictBusi okcuga wmeau (II) ¢ cepHoit kucmoroit ot
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TEMIIEPaTypBhI.

Ilpogunvusie u npogheccuonanvho 3nauumvle 31eMeHmMbl COOEPHCAHUA.
[TonsiTHe 006 35eKTpoIH3e. DINEKTPOIN3 PACIIIABOB. DJIEKTPOIU3 PACTBOPOB.
DIIEKTPOIUTUYECKOE MOTyYEHNEe aTtoMUHMS. [[pakTHueckoe NpUMEHEHHUE 3JIEKTPOIIN3a.
["anpBanomacTuka. ['anpBanocrerus. PaguHupoBanme BETHBIX METAILIIOB.
Karanms. ['omorennsle u rereporeHHble Karanusatopsl. [Ipomotopel. Katanutuueckue sibl.
Nuruburopsr.
[Ipon3BOaCTBO aMMHUaKa: CbIpbe, anmnaparypa, Hay4Hble IPUHIIHIIbI

4  Memannwl u Hememaivbl

Metanabl. OcoOEHHOCTH CTPOEHHUS aTOMOB U KpUCTALIOB. PU3NYECKUE CBONMCTBA METAJLIOB.
Knaccupukanuss MeTaquioB 1O pa3iMyHBIM IpU3HAKaM. XHUMHUYECKHE CBONCTBA METAJLIOB.
DIJIEKTPOXUMUYECKUH P HANIPSHKEHU MeTauioB. MeTamioTepmusi.

OOmme cmocoObl mosyueHust MetamuioB. llomatme o wmeramryprun. [lupomeramryprus,
TUAPOMETAIULYPIHUsl U 3JIeKTpoMeTaiuTyprus. CIuiaBbl YEpHbBIE U [IBETHHIE.

Hemeramibl. OcoO0eHHOCTH CTpOoeHHUA aTOMOB. Hemeramibl — TOpOCThIe  BEIIECTBA.
3aBUCHMOCTDH CBOMCTB TaJIOTEHOB OT MX IMOJOKEHHUS B IepHoanuecKor cucteme. OKUCTUTEIBHBIC U
BOCCTAHOBUTEJIbHBIE CBONCTBA HEMETAIUIOB B 3aBUCHMOCTH OT UX TMOJOXKEHHS B pAOy
ANEKTPOOTPHULATETLHOCTH.

Hemoncmpayuu

Konnekuust Metannos.

B3aumoneiicTBue MeTasIoB ¢ HEMeTaIaMH (Kene3a, IIMHKA U aTIOMUHUS C CepOM, aTlOMUHUS C
HOJIOM, CYypBMEI C XJIOPOM, TOPEHHE XKeJe3a B XJI0pe).

['openue meTanos.

ATIOMUHOTEPMUSL.

Konnekuust Hemerannos. ['openne HemetannoB (cepwl, docdopa, yrius). BeitecHeHue menee
aKTHBHBIX TAJIOTEHOB U3 PACTBOPOB MX COJIeH 00JIee aKTHBHBIMH TaJIOT€HAMH.

Mopens NpOMBIIIIEHHOW YCTaHOBKU JI1 IPOU3BOJACTBA CEPHOM KUCIOTHL. MoJenb meyn  Jist
oOxura u3BecTHsKa. Kosekuuu mpomyKiui CHIMKATHOM MPOMBINUICHHOCTH (cTekia, dapdopa,
(asiHCa, IeMEHTa Pa3IUnYHBIX MAPOK U JIp.).

Jlabopamopnuie onvimol

3akaka U OTIYCK CTaJIH.

O3HaKOMJIEHHE CO CTPYKTYpaMH Ceporo u Oesoro yyryHa.
Pacno3znaBanue pyq xenesa.

Ilpakmuueckue 3anamus

HOHy‘{CHI/IC, CO6I/IpaHI/IC " PpaCliO3HABAHUC I'a30B.
Pemrenne OKCIICPUMCHTAJIBHBIX 3a/1a4.

Ilpogpunvnsvie u npogheccuonanvno 3nauumple 31eMeHmMbl COOEPHCAHUAL.

Koppo3ust MeTanioB: XuMu4ecKkast U 3JEKTPOXUMHYECKasi. 3aBUCUMOCTb CKOPOCTHU KOPPO3UH OT

YCIIOBHM OKpyxatomei cpeapl. Knaccuduxaiys KOppo3uu METAIIOB 110 PA3TMYHBIM ITPU3HAKaM.

Crioco0bI 3aIUTH METAIIOB OT KOPPO3HUH.

[Tpon3BOACTBO YyTryHa U CTAJIH.

[Tonydyenue HeMmeTauioB (PAKIIMOHHON TMEPEerOHKON IKUAKOTO BO3AyXa M DIIEKTPOIU30M
PacTBOPOB UJIM PACILIIABOB 3JIEKTPOIUTOB.

CuiukaTHasi IPOMBIIUIEHHOCTh. [IpOM3BOACTBO CEpHOM KUCIOTHI.
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[TpumepHbIe TeMbI pedepaToB (JIOKIAI0B), HHIUBUIYATbHBIX
IIPOEKTOB

* buHOTeXHOJO0rus U reHHas uHxkeHepus — TexHojoruu X XI Beka.

* HanotexHonorusi Kak NPUOPUTETHOE HANpPABJICHHE PA3BUTHUS HAYKH W TPOU3BOJICTBA B
Poccuiickoit deneparum.

» CoBpeMeHHbIE METO/IbI 00€33apakBaHUS BOIBI.

*  AIOTPOIUS METAIIJIOB.

* JKu3zHb U EATETbHOCTh BETUKUX XUMHUKOB

* Xuznb u gesrensHocTh J.M. Menpaeneena.

* «llepuoamueckomy 3aK0oHY OyIyIliee HE TPO3UT Pa3pyIICHUEM. . .»

* Cunre3 114-ro smemMenTa — TpuyMd POCCUMCKUX (PUBHKOB-SIIEPIIUKOB.

* M3otonsl Bopopoaa.

* Hcnonb3oBaHue pajiiOaKTUBHBIX U30TONOB B TEXHUYECKUX LIETSX.

* PeHTreHOBCKOE U3NTy4YCHHE U €T0 UCTOIb30BaHUE B TEXHUKE U MEAUIIMHE.

 [Inazma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

* AmMopdHbIe BemecTBa B PUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpyXaroleil cpeapl OT XHUMHUYECKOro 3arps3HeHus. KonumdecTBeHHBIE
XapaKTEPUCTUKH 3arps3HEHUST OKPYIKAIOIICH CpeIbl.

» IIpumenenue TBepAOro u razoodpasznoro okcuaa yriepona (IV).

* 3amuTa 030HOBOTO PKpaHa OT XMMHUYECKOTO 3arpsi3HCHHUS.

* I'pyboaucnepcHble CHUCTEMbI, UX KIacCH(pUKAlUsi W UCIOIb30BaHHE B MPO(ecCHOHATBHOM
JIeSATETLHOCTH.

* Kocmernyeckue remm.

» IlpumeHeHue cycrieH3ul 1 SMYJIbCUN B CTPOUTEIHCTBE.

* MuHepaJibl ¥ TOPHBIC TTOPOJIBI KAaK OCHOBA JIUTOC(EPHI.

» PactBOpBI BOKpYT Hac. THUIBI pacTBOPOB.

* Boga kak peareHT u cpefa i XUMAYECKOTo MpoIiecca.

* Kwuzsb u nesrenpHocTh C. AppeHunyca.

* Bxiag 0Te€4eCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUHU DJICKTPOIUTHUYECKON JUCCOIMAIIIH.

* YcTpaHeHHe )KeCTKOCTH BOJIbl HA MPOMBIIIJIEHHBIX MPEANPUITHSIX.

* CepHas KHCIIOTA — «XJI€0 XUMHUECKOU MPOMBIIIJICHHOCTH.

* Hcnonb3oBaHue MUHEPATBHBIX KUCIOT Ha MPEANPUATUAX PA3TUIHOTO TPOPUIIS.

*  OKcHIIBI ¥ COJTU KaK CTPOUTEIHHBIE MaTEPUAJIBI.

* Hcropus rumca.

» TloBapeHHas COJb KaK XUMHUYECKOE ChIPhE.

* MHoronukuit kapOOHAT KaubIUsl: B IPUPO/JIE, B IPOMBIIIIIEHHOCTH, B OBITY.

» Peaknuu ropeHus Ha MPOU3BOJICTBE U B OBITY.

* BupryaibHO€ MOAECIUPOBAHNE XUMUYECKUX IIPOLIECCOB.

*  DJEKTPOJIU3 PACTBOPOB AIEKTPOITUTOB.

*  DJEKTPOJIU3 PACIIABOB 3IEKTPOJIUTOB.

[IpakTuueckoe MIPUMEHEHHE AIEKTPOJIN3A: padbuHHpOBaHKE, rajgbBaHOIIACTHKA,

rajabBaHOCTETHSI.

Hcropwust mosydeHust ¥ MPOU3BOJICTBA ATIOMHHHUSI.

DNEKTPOIUTHUECKOE MOTyYeHHE U paQUHIUPOBAHUE METH.

Kuzub n gestensHOoCTh . J[9BH.

Ponp mertamsoB B UCTOpUH 4YellOBEYECKOM IMBUIM3AMKU. VCTOpUS OTEYECTBEHHOM 4EpHOM

MeTtauryprur. COBpeMEHHOE METAJUTYPrHIE€CKOE MPOU3BOJICTBO.

Hcropust 0TeueCTBEHHOW LIBETHOW MeTaIypruu. Ponb MeTalsioB W CIJIaBOB B HAy4yHO-

TEXHUYECKOM TIporpecce.

Koppo3us MeTaioB u crnocoObl 3alIUThl OT KOPPO3UH.
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* HuepTHbIE MK 61aropoIHBIE Ta3bl.

* Poxnaromme cojii — raJOreHsl.

* Hcropus mBeACKON CIIHYKH.

* lcTopus BO3SHUKHOBEHHMS U PA3BUTHUSL OPTaHUYECKON XUMUHU.

* JXwusnub u nesrensHocth A.M. Bytieposa.

* Bwuranusm u ero kpax.

* PoJib OT€YECTBEHHBIX YUEHBIX B CTAHOBJICHUH U Pa3BUTUU MUPOBOM OPraHUYECKOW XUMUMU.

* CoBpeMeHHBbIE MPEJICTABIICHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

*  DKOJIOTUYECKHE ACTIEKThI HCIOJb30BaHUs YIIEBOAOPOIHOIO ChIPbSI.

* DOKOHOMHYECKHE  aCMeKThl  MEXJAYHApOJHOIO0  COTPYAHMYECTBA IO  HMCIOJb30BaHUIO
YIJIEBOJOPOIAHOTO ChIPBSI.

* Hcrtopust OTKpHITHS M pa3pabOTKU Ta30BbIX M HEPTAHBIX MecTOpokAeHHid B Poccuiickoii
denepanuu.

*  XuMHus yTIeBOJOPOIHOTO CHIPBS M MOsI Oy ay1ast mpodeccus.

*  YTrineBogopoAHOE TOIUIMBO, €r0 BUIbl U HA3HAUYEHHUE.

* CuHTETHYECKHE Kay9IyKH: UCTOPHUS, MHOTOOOpa3He U MePCIECKTHUBEI.

* Pe3nHOTEXHUYECKOE IPOU3BOACTBO U €r0 POJib B HAYYHO-TEXHUYECKOM IIPOrpecce.

* (Capo4HO€ MPOU3BOJCTBO U POJIb XUMUH YTJIEBOJIOPOIOB B HEM.

* Heptp u ee TpaHcmopTHpoBKa Kak OCHOBAa B3aMMOBBITOJHOTO  MEXIYyHAPOIHOTO
COTPYIHUYECTBA.

Paznea BUOJIOI'UA

Beenenue

OObekT u3yueHus Onosoruu — xuBas npupoja. [I[puzHaku KUBBIX OPraHU3MOB U UX
MHOT000pa3ue. YpoBHEBasi OpraHU3aIMs )KMBOW MPUPOJIBI M BOJIONHS. METO b TO3HAHUS KUBOM
npupoabl. O0IIHe 3aKOHOMEPHOCTH Onosioruu. Pons 6uosoruu B pOpMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA U MPAKTUYECKOM 1eATeNbHOCTH JIto/Iel. 3HaueHne OMOJI0TUI
IIPU OCBOEHHUHM Ipodeccuii U CreMaIbHOCTEeH cpefHero MpohecCHOHATBHOIO 00pa30BaHMsL.
JdemoHcTpaumnu:

buonoruueckue cucTeMbl pa3HOTO YPOBHS: KIIETKA, OPraHu3M, MOMYJISIHs, SKOcucTeMa, brocdepa.
[MapcTBa KUBOM IPUPOABI.

1.YUEHHUE O KJIETKE

Xumuueckas opranuzanus kiaeTku. Kiierka — aeMeHTapHas )KuBasi CHCTeEMa U OCHOBHAs
CTPYKTYPHO-(PYHKIIMOHATbHAS €MHUIA BCEX JKUBBIX OPraHU3MOB. XUMHYECKasi OpraHUu3aIus
KJIeTKH. OpraHn4ecKrue U HEOPraHNYECKHUE BEIIECTBA KIETKU U KUBBIX OPraHu3MoB. benku,
YIJIEBO/IbI, TUIUIbI, HYKJIEMHOBBIE KUCIOTHI U UX POJIb B KJIETKE.

Crpoenue u ¢pyHkuu KieTku. [IpokapuoTnyeckue u SyKapruoTH4IecKe KIeTKH. Bupychl kak
HeKJIeTouHas opMa >KU3HH U uX 3HaueHue. boprOa ¢ BupycHbimu 3aboneBanusmu (CIIMJ u ap.)
[uromnasma u kierouHas memOpaHa. OpraHOUABI KIIETKH.

OOMeH BelecTB U MPEeBpalICHe SHEPTUH B KieTke. [ImacTudeckuii u sHepreTuIecKuii OOMeH.
Crpoenue u Gpynkuun xpomocoM. JJHK — HOocuTens HaciaeaCTBEHHOM HH(pOpMAaLUK.
Permmukamus [IHK. I'en. 'emetndeckwmii koa. buocnaTes Oenka.

JKuzHeHHbI Uk kneTku. Kietku u ux pazHooOpasue B MHOTOKJIETOUHOM OpTaHu3Me.
Krnerounas Teopust CTpoeHUsT OpraHU3MOB.

JdemoHcTpaumnu:

Crpoenue u ctpykrypa 6enka. Crpoenue monekyn JJHK u PHK. Permukamms JIHK.

CxeMbl SHEpreTHYeckoro ooMeHa 1 OMocuHTe3a Oerka.
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CtpoeHue KIETOK MPOKapuoT U SYKapuoT, CTPOEHUE U MHOTOOOpa3ue KIETOK pacTeHUu! U
KUBOTHBIX.

Ctpoenue Bupyca.

IIpakTyeckue 3aHATHSA:

[Tpaktrueckas padota Nel « CTpykTypa OSJIKOBOM MOJICKYJIBD.

JIaboparopHast pabota Ne 1«VI3yuenue cTpoeHHsI KICTKH MOJI MUKPOCKOIIOM)).

2.0PTAHU3M. PASMHOXEHUWE U UHAUBUAY AJIbBHOE PASBUTUE OPTAHU3MOB
Pasmuoxenune opranuzmoB. Opranusm — erHoe 1ejaoe. MHOroodpasue opraHu3MoB.
Pa3zMHokeHne — BaxkHeHIIee CBOMCTBO KUBBIX opraHu3MoB. [losoBoe u Gecrosioe pa3MHOKEHUE.
Murto3. Metio3. O0pa3oBaHue TOJOBBIX KIETOK W OILIOAOTBOpeHHE. MHIMBUAYaIbHOE
pa3BHUTHE OpraHu3Ma. DMOPUOHATBHBIN dTalm OHTOreHe3a. OCHOBHBIC CTAIUH YMOPUOHATLHOTO
pa3zButus. CXOZCTBO 3apoAbIIIEH IPEACTABUTENEH PAa3HBIX IPYNI MO3BOHOYHBIX KaK
CBU/JIETEIBCTBO UX BOJIOLMOHHOTO poJicTBA. [I[pHUMHBI HApYIIEHUI B pa3BUTUH  OPTaHU3MOB.
WNunuBuayanpHOE pa3BuTue yenoBeka. PenpoayktuBHoe 310poBbe. [locneacTBust BIMSHUS aJIKOTO-
JIs1, HHKOTHWHA, HAPKOTUYECKUX BEIIECTB, 3arPSA3HEHUS CPEIbl Ha PA3BUTHE YEIOBEKA.
JdeMmoHcTpanum:

MHoroo0pasue opraHu3MoB.

OOMeH BelecTB U NMpeBpalleHue dHepruu B kietke. Dotocunres.

dororpaduu cxeM cTpoeHHS XpoMocoM. Cxema CTpOeHHUS T'eHa.

Jlenenue KiaeTku. MuTo3.

Becrionoe pasmaokenne oprannzMoB. OOpa3oBaHUE MMOJOBBIX KIIETOK.

Meiios.

OnnogoTBopeHue y pacteHuidl. UuauBuayanbHoe pa3BUTHE OpraHU3Ma.

Tunsl TOCTAIMOPUOHATIEHOTO PA3BUTHSI )KUBOTHBIX.

IIpakTHYeckoe 3aHATHE:
[IpakTuueckas padora No2 «Cx0ACTBO 3apOIbIIIEH TO3BOHOYHBIXY.

3.0CHOBBI 'EHETHUKHA U CEJIEKIIN

OCHOBBI yUeHUsI O HACJICICTBEHHOCTU U U3MEHUYMBOCTH. [ €eHEeTHKa — HayKa O 3aKOHOMEPHOCTSIX
HAaCJEACTBEHHOCTH U U3MEHYUBOCTH OpraHu3MoB. ['. MeH1e1b — OCHOBOMOJIO)KHUK T€HETUKH.
['eneTnyeckass TEPMHHOJOTUS W CUMBOJIHKA.

3aKoHbBI TeHETUKH, ycTaHoBIeHHbIEe . Menaenem. MoHOruOpuaHoe U AUTHOPUIHOE CKPEIIUBAHNE
XpoMocoMHast TeOpHs HACJIEeICTBEHHOCTH. [ eHeTHKa moa.

3HaveHne TeHETUKH IS CENEKIINY U MeTuIIMHEI. HaciiencTBennbple 00I€3HH YeloBeKa, X
MPUYUHBI U TPOPUITAKTHKA.

3aKOHOMEPHOCTU M3MEHUMBOCTH. HacnencTBeHHast, Ui reHOTUIIHYEeCcKas, ”3MEHYUBOCTb.
MoaudukarmonHasi, WJii HEHACJIeICTBEHHAs, I3MEHUNBOCTD. [ eHeTHka yenoBeka. [ 'eHeTrnka u
MeaulrHa. MaTepuanbHble OCHOBBI HACTIEACTBEHHOCTH U U3MEHUMUBOCTU. ['eHeTHKa |
SBOJIIOIMOHHAS Teopus. ['eHeTHka Mmomyssiui.

OCHOBBI CEJIEKIIUU PACTEHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB. [ 'eHeTHKa — TeopeThueckas
ocHoBa cesnekiuu. OgoManTHUBaHNE JKUBOTHBIX M BBIPAIIIMBAHUE KYJbTYPHBIX PACTCHUH —
HavanbHbIE Tanbl cenekiuu. Yuyenne H. 1. BaBuosa o 1ieHTpax MHOrooOpasusi U MPOUCXOKACHUS
KYJbTYpHBIX pacTeHuid. OCHOBHBIE METOIBI CEJEKIMH: THOPHAM3AIUS U UCKYCCTBEHHBIA OTOOD.
OCHOBHBIE TOCTUXKEHUSI COBPEMEHHOM CEJIEKIIUU KYJIbTYPHBIX PACTEHUN, JTOMAIIHUX KUBOTHBIX
U MHUKPOOPTaHHU3MOB.

buorexnosnorus, ee TOCTUKEHUS U IEPCIIEKTUBBI PA3BUTHUSI.

JdemoHcTpaumnu:

Mounorubpuanoe u turuOpuaHoe ckpenmBanue. [lepekpect xpomocom.

CueruienHoe HacenoBanue. MyTaruu.

LleHTpbl MHOTO0Opa3Hst ¥ TPOUCXOKACHUS KYJIbTYPHBIX PACTCHHUI U JOMAIITHUX YKHBOTHBIX.
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I'ubpunuzanms. MickyccTBeHHBIN 0TOOD.

Hacnencrennbsie 00J€3HU YETOBEKA.

Bnusinue ankoronn3zma, HapKOMaHUU, KypeHHs Ha HACJIEICTBEHHOCTb.
IIpakTyeckue 3aHATHSA:

[TpakTrueckas padota Ne3 « CocTaBieHHE CXEM CKPEIIMBaHUSD.
JlaboparopHast pabora Ne2 «IlocTpoeHue BapualiiOHHOTO Psijia U KPUBOM».
[IpakTrueckas padota No4 «BrIsBIeHHE MyTareHOB B OKPY KarOIIECH cpeie.

4. ITPOUCXOXJEHUE U PASBUTHUE XXU3HU HA 3EMIJIE. DBOJIIOLIMOHHOE YYEHUE
[IpoucxoxaeHne U HauyaabHBIE 3TAIbBl PA3BUTHS KU3HHU Ha 3emiie. [ UmoTe3nl MPOUCXOKICHUS
XKU3HU. VI3ydeHne OCHOBHBIX 3aKOHOMEPHOCTEN BOZBHUKHOBEHUS, PA3BUTHS U CYLIECTBOBAHUSA
KU3HU Ha 3emiie. Y CII0)KHEHHE KUBBIX OPTAaHU3MOB B IIPOIIECCE IBOIIOIUU. MHOTOOOpa3ue
KUBOI'O MHpa Ha 3eMie U COBPEMEHHas €ro OpraHu3alus.

HcTopus pa3BUTHS SBOMIOIMOHHBIX uzei. 3nauenue padot K. Jlunnes, XK. b. Jlamapka B pa3BuTuu
ABOJIIOLIMOHHBIX UJeH B Onosiorun. DBoiormonHoe yaenue Y. Jlapsuna. EctecTBeHHbIN 0TOOD.
Ponb 3BoOIIMOHHOTO YueHUs B (GOPMUPOBAHIHN COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHUHBI
MHUpa.

MuxkposBosmtoius u MakposBotonus. Konuenmus Buaa, ero kpurepuu. [omymsims —
CTPYKTYpHAasl €IMHHULA BUJIA U 3BOJIIOLMU. J[BHoKylue cuibl 3Boouu. CUHTETUYECKast TEOpUst
sBotonuu. Mukposomonusi. CoBpeMeHHbIe TpeicTaBiienus o Bugooodpazoanuu (C. C.
UYersepukos, WM. U. llImanbraysen). MakposBomonus. Jloka3zaTenbCcTBa HBOIIOLNU.

[IpuunnHb! BeiMupanus BuA0B. OCHOBHBIE HAIIPABJICHUS BOJIIOIIMOHHOTO IpoTpecca.
buonoruueckuii mporpecc 1 OMOIOTUYECKUN perpecc.

JdemoHcTpaumnu:

Kpurepuu Buna. CTpykTypa nonyJisiu.

AnanTtuBHBIE 0COOCHHOCTH OPraHU3MOB, UX OTHOCUTEINIbHBIN XapaKkTep. JBOIIOIHMOHHOE TPEBO
pacTUTEIBHOTO MUpA.

DBOJIIOLIMOHHOE APEBO KUBOTHOTO MUpA.

[IpeacraBuTeny peakuX U UCYE3AIOIINX BUJIOB PACTCHUH U )KUBOTHBIX.

IMpakTnyeckue 3aHATHSA:

[IpakTuueckas pabora No5 « Onucanue BUIOB 1O KPUTEPUIM».

JlabopaTtopHas padota Ne 3 «IIpucnoco01eHHOCTh OPTaHU3MOB K Cpejie OOMTaAHUS.
[TpakTuueckas pabota Ne6 «OcHOBHBIC TyTH BOJIIOLMU: apoMop(]o3, Ao daNTaIINs,
JeTeHepaIHsD».

5.NPOUCXOXIAEHUE YEJIOBEKA

AHTponorexes. Opoironus npuMaToB. COBpeMEHHBIE THIIOTE3bI O IPOUCXO0KICHUHN YEIIOBEKA.
Jloka3zaTenbCcTBa POJCTBA YEIOBEKA C MIEKOMUTAIOIMMH KUBOTHBIMH. DTallbl 3BOJIOIMH YEIOBEKA.
Yenoseueckue pachl. POICTBO U €AMHCTBO IPOMCXOXKIECHUS YeloBeueckux pac. Kputuka pacusma.
JdemoHcTpaumnu:

UepThl CXOACTBA U PA3IMYMS YETIOBEKA U KUBOTHBIX. UEpPThI CXOACTBA YEIIOBEKA U IIPUMATOB.
[IponcxoxneHue yenoBeka. YenoBeyeckue pacel.

IIpakTHYecKoe 3aHATHE:

[IpakTuueckas pabora No7 « AHaiIM3 U OLEHKA PA3IMYHBIX TUIIOTE3 O MPOUCXOXKIEHUN YETIOBEKAY.

6.0CHOBBI 5KOJIOT'MHA
DKOJOTUsl — HayKa 0 B3aUMOOTHOIIIEHUSX OPTaHU3MOB MEX]y COO0H U OKpYKAIOIIEeH CPeIOi.

Okonornyeckue GakTopbl, X 3HAUEHUE B KHU3HH OPraHU3MOB. DKOJIOTHUECKUE CUCTeMbl. Bunopas
U IIPOCTPAHCTBEHHAS CTPYKTypa 3KocHucTeM. [InieBsie CBsI31, KpyT BOPOT BEIIECTB U MIPEBPAICHUE
SHEPI'Uu B 3KOCUCTEMaX. MeXBUIOBbIE B3aMMOOTHOIIEHHUS B 9KOCUCTEME: KOHKYPEHLIUs, CHMOHO3,
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XHUIHUYECTBO, Mapa3suTU3M. McKycCcTBEHHbBIE COOOIIECTBA - arpO’KOCUCTEMBI U YPOOIKOCUCTEMBI.
buocdepa — rnobanpHas sxocucrema. Yuenue B. M. Bepuaackoro o 6uocdepe. Posb KHUBBIX
opranu3MoB B 6nocgepe. bruomacca. KpyroBopor BaxxHeHIINX OMOTEHHBIX 3JIEMEHTOB (Ha pUMepe
yraepojaa, a3oTa u ap.) B buocdepe.

buocdepa n yenosek. 3menenus B 6uocdepe. [locnencTBust 1esTeIbHOCTH YelIOBEKa B
OKpY’Karollen cpeze. Bo3aencTere Npon3BOACTBEHHOM ACATEIBHOCTH Ha OKPYIKAOILYIO CpEy B
obnactu cBoelt Oyayiei npodeccuu.

DKOJI0TUs KaK TEOpETUUECKasi OCHOBA PallMOHAIBHOIO IPUPOIOIOIb30BaHUS U OXPaHbI IPUPOIBIL.
Hoocdepa. [IpaBuia moBeneHus aoiel B OKpYy>KaroIIel mpupoaHou cpejie. bepexxHoe oTHOIIeHHE
K OMoornyeckuM 00BEKTaM (PAaCTEHHUSIM M XKUBOTHBIM M UX COOOILECTBAM) M UX OXpaHa.
JdemoHcTpaumnu:

Okonorndyeckue GakTopsl U UX BIUSHUE HA OPraHU3MBI.

MexBUIOBbIE OTHOILIEHUS: KOHKYPEHIMS, CHMON03, XUIHUYECTBO, Mapa3suTU3M. SIpyCHOCTb pacTu-
TEJILHOTO COOOIIECTBA.

[TuieBble nenu u cetu B OMOLIEHO3€. DKOJIOIMYECKHE HUPAMHIBI.

Cxema 3KOCUCTEMBI.

KpyroBopoT BeliecTB 1 npeBpallieHue 3Hepruu B skocucteme. buocgepa.

Kpyrosopot yriaeponaa (azora u ip.) B Ouochepe. Cxema arposKOCUCTEMBI.

Oco60 oxpaHsieMble IPUPOIHBIE TeppuTopun Poccuu.

IIpakTnyeckue 3aHATHA:

IIpakTuyeckas pabora Ne§ «CpaBHUTENbHAS XapaKTEPUCTUKA OMOTeoLeHO3a U arpoLieH03a».
[IpaxTuueckas padora Ne9 « CocTtaBieHre NUIIEBBIX LIETIENH.

7.BUOHUKA

buonuka kak 0HO U3 HANpaBIICHUH OUOIOTHH U KHOSpHETHKH. PaccMoTpeHre OMOHUKON
ocoOeHHOoCcTeH MOp(HOPHU3HOTOIUYECKON OPraHU3alMK KHUBBIX OPIAHU3MOB U UX UCIOJIb30BAHUS
U1 CO3JIaHMsI COBEPIIEHHBIX TEXHUYECKUX CUCTEM U YCTPOICTB [0 aHAJIOTUH C KUBBIMU
CUCTEMaMHU.

JdeMoHcTpanum:

Monenu cki1a4aTtoil CTpyKTyphbl, HCHOIb3yeMON B CTPOUTENbCTBE. TpyOUaThie CTPYKTYpHI B
KUBOU NPUPOJE U TEXHUKE.

AdpoIMHAMMYECKUE U THIPOINHAMUYECKUE YCTPOMCTBA B KUBON IIPUPOJAE U TEXHUKE.

Temel pe(pepaTOB, AOKJIaZ10B, MHANBUAYAJIbHBIX IIPOCKTOB.

1)Ycnexu coBpeMEHHOM reHEeTHKH B MEIMIIUHE U 3APaBOOXPAHECHUU.

2)CoBpeMeHHbBIE MPECTABICHUS O 3aPOKICHUN KU3HHU. PaccMoTpeHne 1 o1leHKa pa3IuIHbIX
TUIIOTE3 IPOUCXOKICHUS

3)CoBpeMeHHBII dTall pa3BUTHS YenoBedecTBa. Yenoeueckue pacsl. OMacHOCTh pacu3Ma.
4)BnusiHre OKpyXKaroliel Cpelbl U ee 3arps3HeHHs Ha Pa3BUTHE OPTaHU3MOB.

5)BnusiHue KypeHusi, ynotpeOaeHus aaKkoroiis 1 HAPKOTHKOB POJIUTEIISIMA Ha SMOPHOHAIBHOE
pa3BuTHE peOeHKa.

6)BunoBoe 1 sKOJI0THYECKOE pa3HOOOpa3ue OMOIEHO3a KaK OCHOBA €r0 YCTOMYUBOCTH.
7)PaznuyHbie YKOIOTUYECKUE MUPAMUIBI U COOTHOIICHUS OPTaHN3MOB Ha KaKJOM UX CTYTICHH.
8)Poib MpaBUTENHCTBEHHBIX U OOIIECTBEHHBIX IKOJIOTHUYECKUX OPTaHU3AIMNA B COBPEMEHHBIX
Pa3BUTHIX CTpaHaX.

9)OmacHocTh r100aNBHBIX HapyIeHu B Onocdepe. O30HOBBIC «ABIPBDY, KUCIOTHBIC TOKIA, CMOTH
U UX NpPeIOTBpAalllCHHE.

Pa3zgen DKOJIOT'US
BBenenue.
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OOBeKT U3yueHHs 3KOJIOTUN — B3aUMOJICUCTBHUE )KUBBIX cucTeM. McTopust pa3BUTHA
9KOJIOTHH. METOIbI, UCTIONB3YyEMbIE B IKOJIOTUYECKUX UCCIIeNOBAaHUSIX. PO SKOIOTHH B
(GhopMUPOBaHUM COBPEMEHHOI KapTUHBI MUPA U B MIPAKTUUYECKON JAESITENLHOCTH JII0IeH. 3HaYeHHe
HKOJIOTUH B OCBOEHHH MPOPECCUil U CIIEUATBHOCTEH CpeqHero mpohecCHOHATBFHOT0 00pa30BaHMUs.

l. Dkojiorus Kak HayYHasi TUCHUIIJIMHA.

O6mas 3xosorus. Cpena ooutanus u HakTopsl cpeapl. OOImMe 3aKOHOMEPHOCTH JEHCTBHUS
¢dakTopoB cpensl Ha opranu3M. [lonynsanus. Jkocuctema. buocdepa.

CoumanbHas 3xojorus. [Ipeaqmer uzydenus conuanbHo# 3konoruu. Cpea, okpysKaromas
4enoBeKa, ee crenuduka u cocrosinue. [loHusaTue «3arpsisHeHue cpeably.

IpuxiaaaHas 3K0J0rus. DKOJIOTHUECKUE TPOOJIEMBI: perHOHaANIbHBIE U ri1o0anbHble. [Tpu-
YHHBI BO3HUKHOBEHUS TJI00AbHBIX SKOJIOTHUECKUX MpoOIIeM.

JdemoHcTpanuu.

Dkosorudeckue (pakTopsl U UX BIUSHUE HA OPTaHU3MBL.

MeXBUIOBbIE OTHOIICHUS: KOHKYPEHIHS, CAMON03, XHUITHUYECTBO, MTAPA3UTH3M.

IpakTHyeckoe 3anaTue Nel

«Ornucanne aHTPOIIOTEHHBIX U3MEHEHHUH B €CTECTBEHHBIX PUPOIHBIX JIaHAIaTax
MECTHOCTH, OKPY>KaloIlel 00yUaroIerocs.

1. Cpena oouTanusi 4ej0BeKa M HKOJOTHYeCKasi 0€30MaCHOCTb.

Cpena odutanus yejoBeka. OKpy:Karolias 4eJloBeKa cpelia U €€ KOMIIOHEHTHI.
EcrecTBeHHast 1 UCKyCCTBEHHAs cpeibl 0OuTaHus yenoBeka. CounaibHas cpena.

I'opoackas cpena. ['oponckast kBapTupa v TpeOOBaHUS K €€ 9KOJIOTHIEeCKON
6e3onacHoctu. Lllym u BuOpaius B ropoACKHX yCIoBHsIX. BiausHue mryma u BUOpauuy Ha 3J0pOBbE
TOPOJICKOTO YeJIOBEKA.

DKOJOTUYECKHE BOIIPOCHI CTPOUTENHCTBA B FOpoJie. DKOJIOTHUECKHUEe TPeOOBaHUS K
OpraHu3aIlK CTPOUTENIHCTBA B TOpoJie. MaTepHabl, HCIIOJIb3yeMbI€ B CTPOUTENIbCTBE JKUITBIX
JIOMOB ¥ HEXXUJIBIX MoMenieHuid. Mx skonoruueckas 6e3onacHocTh. KOHTpomb 3a KauecTBOM
CTPOUTEHCTBA.

Ceabckas cpeaa. OcOOEHHOCTH cpe/ibl OOUTaHUS YeIOBEKa B YCIOBHUSAX CETbCKOM
MecTHOCTH. CenbCKOoe X035HUCTBO U €ro IKOJIOTHYECKUE MTPOOTIEMBI.

JleMoHcTpanu.

CxeMa arposKOCHCTEMBI.

IIpakTyeckoe 3anaTue Ne2

«Omnucanue KUIHINA YeI0BEKa KaK HCKYCCTBEHHON IKOCHCTEMB.

I11. Konuenuus ycToii4nBOro pa3BuTHusi.

Bo3HukHOBeHHE KOHIENIUM YCTOHYMBOI0 Pa3BUTHA. [ 100aibHble IKON02UYECKUE
npobemuvl u cnocobwl ux peuteruss. BOSHUKHOBEHHE YKOJIOTUUECKUX MOHATHI «yCTOMYHUBOCTHY U
«YCTOMYMBOE Pa3BUTHEY.

«YcroituuBoCcTh M pa3BuTHe». CocoObl pElIeHUs YKOJIOTHUECKUX MPOOIeM B paMKax
KOHIIETIIINH «Y CTOWYHBOCTH M Pa3BUTHE». DKOJOTUUECKUM CIIE/] M HHJICKC YeTTOBEYECKOTO
pa3BUTHSL.

JdemoHcTpaumu.

Hcnonb3oBaHue peCypcoB U pa3BUTHE YEIOBEUECKOr0 MOTEHIIMAIA.

HNHunexc «oKuBOIT IIaHETHD.

OKOJIOTHUECKHI CIIE/I.

IIpakTuyeckoe 3ansaTue Ne3

«PenieHune 3K0JI0rM4ecKux 3a7a4 Ha yCTOMUUBOCTb U PA3BUTHUEY.
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IV. Oxpana npupoasl.

IIpuponooxpannasi AeATeJbHOCTD. Vcmopus oxpanst npupoowvl 6 Poccuu. Tunel opranu-

3a1uii, CHOCOOCTBYIOLINX OXpaHe MpupoAbl. Ocob0 oxpaHseMble IPUPOIHBIE TEPPUTOPUU U UX

3aKOHOJATEIbHbII CTarTycC. DKOJIOTHYECKHUE KPHU3UCHI U S3KOJIOTUYCCKUC CUTYAllUH. DKOJIOTHYECKHE

npobseMbl Poccum.
IIpupoaubie pecypcebl 1 UX oxpaHa. [IpupoHO-TeppUTOpUaTHHBIC ACTIEKTHI

sKosioruueckux npoodaem. [Ipupoansie pecypcsl U criocoObl ux oxpanbl. OXpaHa JECHBIX PECYpPCOB

B Poccun. Bo3aMoxkHOCTH yIIpaBiIeHUs SKOJIOTHYECKHUMH CUCTEMaMHU (Ha TIPUMEpEe JIECHBIX
OMOTreoIIeHO030B U BOAHBIX OMOIIEHO30B).

JdemoHcTpanuu.

SpyCHOCTH PaCTUTEIIBHOTO COOOIIECTRA.

[TuieBkIe 1S U CETH B OHUOICHO3E.

KpyroBopoT BelecTB ¥ MpeBpallieHue SJHEPTHH B SKOCUCTEME.

Oco00 oxpaHsieMbIe TIPUPOIHBIE TeppuTopun Poccum.

IIpakTHyeckoe 3ansaTue Ned

((CpaBHI/ITeJIBHOC OINMUCAHUC CCTCCTBCHHBIX MPUPOJHBIX CUCTEM U aIrpOSKOCHUCTCMBD).

[IpumepHBIE TEMBI JOKIAIOB.
1)Bo306HOBIIIEMbIC I HEBO30OHOBIISIEMBIC PECYPCHI: CIIOCOOBI peIIeHHsI TPOOTIEMBI
MCYEPIIaEMOCTH.

3) Ucropus u pa3BUTHE KOHILIECTIINH YCTOMYUBOTO Pa3BUTHUS.

4) OKPY)KEIIOH_IEIH cp€aa u €€ KOMIIOHCHTHBI: pA3JIMYHBIC B3IVISIAbI HA OAHY HpO6J’I€My.

5) OcHOBHBIE 3KOJIOTUYECKUE IPUOPUTETHI COBPEMEHHOTO MUPA.

6) Oco60 HebaronpUATHbIE B 3KOJIOIMYECKOM OTHOLIEHUU Tepputopun Poccun:
BO3MOJKHBIE CIIOCOOBI pEIICHUs TPOOIIEM.

7) Ocobo oxpaHsieMble IPUPOTHBIE TEPPUTOPHH U UX 3HAUEHUE B OXPaHE IPUPOIbI.

8) Ilomynauus Kak 3KoJ0rnyecKas eIMHULA.

9) IlpuurHBl BO3HUKHOBEHUS 3KOJIOIMYECKUX MPoOIeM B TOpoie.

10) IIpoGaembI BOJHBIX pECypcoB U CIOCOObI UX perieHus: B Poccum.

11) [Ipo6nembl MOYBEHHOI 3p03uu U crIocoObI ee perieHus B Poccun.

12) IIpoGaembl yCTOMYMBOCTH JIECHBIX IKOcHcTeM B Poccun.

13) Cucrema KOHTPOJIS 3a 3KOJOrHyeckoit 6e3onacHocTbio B Poccun.

14) CoBpeMeHHbIe TpeOOBaHUS K SKOJIOTMYECKOI 0€30M1acCHOCTH IPOAYKTOB MTUTAHUSL.

15) CtpyKTypa 3KOJIOTHUECKONW CUCTEMBI.
16) TBepable ObITOBBIE OTXO/BI U CLIOCOOBI peLICHUS MPOOIEMBbI UX YTHIIN3ALNH.
17) DHepreTrueckue pecypehl U mpoliaeMa UX UCUepaeMOCTH.
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Temarnuecknii miian EcrecTBo3HaHUE

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia, JadopaTopHblie padOThI M MPAKTHYECKHUE O6bem yacos / YpoBeHb
pa3/ieJioB M TeM 3aHATHS, CAMOCTOsITeIbHASA PadoTa 00y4yaroUIuxcs 3a4YeTHBIX ¢IMHUI] | OCBOEHHS
1 2 3 4
PA3JAEJI PUZUKA 78/2,17
BBenenue Copepxanre yueOHOTO MaTepuana; 2
®dusnka-Hayka o npupojae. Ou3nvecKrue BEITMYUHBI, CIUHUIIBI KX H3MEPEHHSL. 1
JlabopaTopnasi padora Nel "OmnpeneneHne IOTHOCTU TBEPOro Tea" 2
Pasnen 1. MexaHuka. 3
Tema 1.1. Copepxanre yueOHOr0 MaTepuaa; 2,3
Kunemaruka. 1 | Mexanuueckoe ABHKEHUE, TapaMETPHI. 2
PaBHOMepHOE BMKeHUE. PaBHOIEpEeMEHHOE IPSIMOJIMHEHHOE IBUKCHUE
2. | JlabopaTopHo-nipakTHYecKkasi padoTa Ne2 «OnpeeneHne yCKOPEHUs pu 2
PaBHOYCKOPEH. JBM)KCHUM
Tema 1.2. /lunamMuka. Conepxanre yaeOHOro MaTepraa; 2
1 | 3akonbl HeroTOHA. 2
2. | Bunpl cuit. 3aK0H BCEMHPHOTO TSITOTCHHMSIL. 2
Tema 1.3. 3akoHbI Conepxanre yaeOHOT0 MaTepuaa; 2
COXpaHeHHs 1 | Ummynbc, 3aKOH COXpaHEHUs! UMITYJIbCA. 2
DHeprusi, 3aKOH COXPaHEHUS SHEPTHH.
Pa3nea 2. MoJsekyasipHasi (pM3MKa ¥ TEPMOJUHAMHUKA.
Tema 2.1. OcHOBBI Conepxanre y9eOHOr0 MaTepuaa; 2,3
MOJIEKYJIAPHO- 1 | OcHosuble nosoxkeHust MKT. "a30Bble 3aKOHBI. 2
KHHETHYECKON Teopuu 2. | M3omporeccsl. 2
(MKT). 3. | Jla6opaTopnas padora Ne3 "IIposepka 3akoHa boiins-Mapuorra" 2
Tema 2.2. OcHOBBI Coneprkanue y4eOHOro MaTepuarna; 2
TepMOAUHAMMKH. 1. | 3aKoHBI TEPMOJMHAMHUKH. 2
Tema 2.3. CBoiicTBa Coneprxanne ydeOHOTO MaTepuana;
apoB, KUAKOCTEN 1 1. | JIaGopoTopHo-npakTHYeckas padora Ned «OnpeaeneHue NapaMeTpoB BIAKHOCTH 2
TBEPABIX TET. BO3/1yXa B ayJAUTOPUUY.
2. | Mopenb cTpoeHHsI XKHUIKOCTH U TBEPJIOTO TEa. 2
3. | JlabopaTopHasi padota NeS "Onpenenenue ko3¢ uIreHTa moBepXHOCTHOTO 2
HATSDKEHHSI BOIBI
4. | JIabopaTopHas padora Ne6 "Onpenenenue ko3huiueHTa pacupeHus TBEepAbIX Tell 2

IIpY HarpeBaHUH"
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Paznea 3. DiiekTpoauHaMuKa.

Tema 3.1. Coneprxkanue y4eOHOro MaTepuaa; 2
DilIeKTprYecKoe moie. 1. | Dnekrpuueckuii 3apsa.3akoH Kynona 2
2. | DnexTpuyueckoe moJje, ero XapakTepUCTUKH. 2
Tema 3.2. 3akoHBbI Copepxanne yueOHOro MaTepuana 2,3
NOCTOSIHHOT'0 TOKA 1. | IlocTOsAHHBIII TOK. 2
3akonbl OMa Juisl yyacTKa ¥ 3aMKHYTOH LIETIH.
2. | IlocnenoBatenbHOE U MapajjieibHOE COEAUHEHNE TPOBOHUKOB. 2
IIpakTnyeckas padora "Pacuer Roks."
3. | TeroBoe nelictBue Toka.. 3akoH Jxoyins-Jlenna. Pabora u MOIITHOCTH TOKA. 2
4, | JlabopaTopnasi padora Ne7 "llenn mocTostHHOTO TOKA" 2
5. | Jlaboparopnasi pa6ota Ne§ "OnpezneneHue yAeIbHOTO COMNPOTUBIICHHS MPOBOAHUKA" 2
6. | JladbopatopHas pa6ora Ne9 "lccienoBanue 3aBUCIMOCTH MOIITHOCTHU, TOTPeOIsieMon 2
JIAMTIOHN OT HaIpsDKEHUs Ha ee 3aKuMax'
7. | Jladopatopuas padora Nel( «Onpenenenue 3/IC 1 BHYTp CONPOTHUBICHUS 2
HMCTOYHHKA TOKA
Tema 3.3. MarautHoe Coneprkanue y4eOHOro MaTepuania 2
noJjie. 1. | MarHuTHOE 10Jie, €r0 XapaKTePUCTUKH. 2
2. | Cuna Ammepa. DJIeKTpOU3MEpPHUTEIbHBIE TPHOOPHI 2
Tema 3.4. Copepxanne yueOHOro MaTepHana; 2
DJIeKTPOMArHUTHAsI 1. | OnbiTer ®apanesi. DneKTpoOMarHUTHAs UHAYKIUS, YACTHBIA U OOIIUNA CTyda. 2
HHIYKIUS.
Pa3nes 4. Kosiebanusi 1 BOJIHBI
Tema 4.1. Conepkanue yueOHOro MaTepuaa: 2
Mexanuuyeckue 1. | Mexanuueckue KojieOaHUs U BOJHBI. 2
KO0JIeOAHHSI H BOJTHBI 2. | JlabopaTopHasi padota Nell"Omnpenenenue ycKopeHUs: CBOOOTHOTO Ma/IeHUs ¢ 2
IIOMOIIIbI0 MATEMATUYECKOr0 MasiTHUKA"
Tema 4.2. Conepxanue yueOHOro MaTepuasa 2,3
DJIeKTPOMATHUTHBbIE 1. | IlepemeHHBIif TOK, €T0 MapaMeTpsl, rpaduk. 2
KO0/1¢0aHUs U BOJIHBI. JlabopaTtopHo-npakTH4Yeckasi padoTa Nel2 «MccnenoBanue 3/M konebanHuii ¢
MTOMOIIBIO ocIIIIorpada
2. | DIeKTpOMarHuTHOE I0Jie, DJIEKTPOMArHUTHBIC BOJIHBI. 2
Pa3nea 5. OnrTuka
Tema 5.1. BotHoBasi ConepxaHre yaeOHOro MaTepuaa 2,3
OnTHKA 1. | 3akoHbl oTpaxkeHus u npenomiieHus. [lomHoe oTpaxeHue. 2
2. | JIabopaTopHo-mpakTHUyeckasi padora Nel3 «OrmpeeneHre mokasaremis 2

MMPCJIOMJICHUSA CTCKJIA»
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3. | UaTepdepennus, nudpakius 1 JUCTIEPCHsI CBETA. 2
7. | JlabopaTopHas padora Nel4 "OnpeneneHue JUIMHBI CBETOBOM BOJIHBI C IIOMOILBIO 2
T (paKIIMOHHON penieTKu"
8. | JlabopaTopHasi padora Nel5 "Habmronenue ciekTpos" 2
Pa3zgesn 6 DiieMeHTHI KBAHTOBOW QU3NKH.
Tema 6.1 KanToBass | Conepxkanue ydeOHOTO MaTepuaia
ONTHKA 1. ‘ KBanroBas runoresa [1nanka. KBanToBas npuposa cera 2
Tema 6.2. ®usuka Copepxanne yaeOHOro MaTepuana 2
aToma. 1. ‘ CtpoeHue aToMa: IIaHeTapHasi MOZeIb U MocTyaThl bopa.
Tema 6.3. ®Puszuka Coneprkanue ydeOHOro MaTepuasa
aTOMHOIO si/Apa. 1. CrpoeHue aToOMHOTO sizipa. SnepHbie cuibl. [ledekT Macchl aTOMHBIX IEP. 2
UTOro (pusmka 78/2.17
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HaumeHoBaHue Conep:kaHue y4eOHOTr0o MaTepuaJia, JJadopaTtopHbie padoThl U MPAKTUYECKHE 3aHATHSA, Oo0bem YpoBeHb
pa3aesioB U TeM caMoCTOsITeIbHAsA padoTa 00y4YaromuXxcs 4acoB/3a4€eTHBIX OCBOCHUA
eIMHHIL
1 2 3 4
PA3JEJI 2 BUOJIOI'USA 48/1,33
BBEJICHUE | [IpenMer u 3a1auu 6UONIOTHH. YPOBHU OpraHU3aliy ku3HU. CBONCTBA )KMBBIX OPraHU3MOB. 2
Pa3nes |.Yyenue o kierke.
Tema 1.1 Copneprkanue yueOHOTO MaTepuaa: 2 2,3
XuMuyeckas 1. ‘ Heopranunueckre u opraHnyecKue BeIecTBa, X POJib B KJIETKE.
OpPraHHU3aIHs KICTKH. IIpakTnyeckas padora Nel « Ctpykrypa O€nKOBOH MOJIEKYJIBDY. 2
Tema 1.2. CogeprkaHue ydeOHOro MaTepuara: 2,3
CrtpoeHue u pyHKIMH 1. | JIaGopaTopnas padora Ne 1CtpoeHue KIETKH MPOKAPUOT, 3yKapHoT. Bupycsl. 2
KIICTKU. Ctpoenue u GyHKIIMH OPraHOUIOB KIETKH 3YKapHOT.
«M3yueHune cTpoeHus KJIETKU [10JI MUKPOCKOIIOMY.
Tema 1.3. Cogepxanue yueOHOro MaTepuana: 2
OOMeH BelecTB U 1. | Orambl sHeprerudeckoro oomena. dorocunres. buonoruueckuii CHHTE3 OETKOB. 2
MpeBpaIleHHe YHEPTUU
B KJIETKE.
Paznea Il.
Pa3mMHoKeHNe M HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.
Tema 2.1. Coneprkanue ydeOHOro MaTepuarna;
PasmHOXeHNE 1. | Henenue xierku. AMuto3. Muto3. Meiio3. Cioco0sl pa3MHOKEHHUSL. 2
OpraHU3MOB.
Tema 2.2. Copneprkanue yueOHOTo MaTepuaa: 2 2
NunuBuayansHOE 1. | Ontorenes. OMOpHOHaNbHOE, MOCTAIMOpHUOHAIBHOE pa3BUTHE. BpenHoe BiusHME
pa3BUTHE OPTaHU3MOB. pa3nuyHbIX (PAKTOPOB HA Pa3BUTHE 3aPO/IbIIIA.
IIpakTuyeckas padora Ne2 «Cxo/CTBO 3apObliel TO3BOHOYHBIX). 2
Pa3zgen |11.OcHOBBLI reHeTHKH U CEJIEKIIUU.
Tema 3.1. Copneprkanne ydeOHOro MaTeprana 2 2
OcHOBHbIE NIOHATHUS U 1. \ [Tpeamer u 3a1aun reHeTHKU. OCHOBHBIE MTOHATHUS, METOIbl M 3aKOHBI TeHETHKHU.
3aKOHBI T€HETHKH. IIpakTuyeckas padora Ne3 « CocTaBieHUE CXEM CKPEIIMBAHMS. 2
Tema 3.2. Cogneprkanne yaeOHOro MaTepuana 2
3aKOHOMEPHOCTH 1. | MonoruOpugHoe M JUTHOpPUAHOE CKpeluBaHue. B3anmoneiicTBue amieneil. 3akoH 2
HACJIEICTBEHHOCTH U T.Moprana. Pemenue 3amay.
U3MEHYHUBOCTH. 2. | JIabopaTopHasi paboTa Ne2Buipl n3aMeHUMBOCTH. MyTallMoOHHAs U MOAM(UKALIMOHHAS
M3MEHYUBOCTh. Bapuanmonnslii psg u kpusas. Hopma peakuuu. 3akon H.M. Basunoga. 2

((HOCTpOCHI/IC BapHUaliMOHHOTI'O psda U KpHBOfI».
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Tema 3.3.
OCHOBBI CEJIEKIINH
pacTeHHM, )KUBOTHBIX U

Coneprkanuie yueOHOTO MaTepuaia

1. | IIpeamer u 3amauun cenekuuu. LIeHTpBI MPOUCXOKIEHUS KYJIbTYpHBIX pacTenuid mo H.M.
BasmiioBy. OCHOBHBIE METOJIbl CENEKIIMU PACTEHH, )KUBOTHBIX U MUKPOOPTraHU3MOB.

IpakTnyeckas padbora Ned4 «BpIsiBiIeHHE MyTareHOB B OKPY KaloIlEeH cpeJiey.

Paznea |V. [IponcxoxaeHue u pa3BuTHeE )KU3HU HA 3emJie. DBOJIOIMOHHOE YUeHHe.

MHUKpPOOPTraHU3MOB.
Tema 4.1.

[IpoucxoxaeHue 51
HayaJlb-Hble Tkl

pa3BUTUS  KU3HM Ha
3emuie.

Copepxanue yueOHOro Marepuaa

1. | AHanu3 ¥ OLEHKa pa3IMYHBIX TUIIOTE3 MPOUCXOXKAEHUS KU3HU. KpaTkas ucropus
pa3BUTHUSA KU3HU Ha 3eMIIe.

Tema 4.2.
Ucrtopus pa3BUTHS
YBOJIFOLIMOHHBIX UAEH.

Conepxanue yueOHOro MaTepraia

1. 3HaKOMCTBO ¢ 3BOJOIIMOHHBIMU unesmu K.JIunnes, XK.b.Jlamapka, Y./lapsuna. Bun,
€ro KpuTEepUHU U CTPYKTYpa.

IpakTnyeckas padora Ne5 « Onucanue BUJIOB 10 KPUTEPUSIMY.

TeMma 4.3.
MuKpO3BOIIOLMS "
MaKpO3BOJIIOIIUSL.

Copepxanue yueOHOro MaTepuana

1. | Bopnba 3a cymecTBoBanue. EctectBernbiit oT00p. [Iprucnoco6ieHHOCTh OpraHU3MOB —
pe3yNbTaT AeUCTBUS €CTECTBEHHOTO 0TOOpA.

2. | JlabopaTopHas pa6ota Ne 3 ['1aBHbIC MyTH U HANPABJICHUS IBOIIOIHH.
Jloka3zaTenbcTBa SBOTIONHU. «IIpHCIIOCO0IEHHOCTh OPraHU3MOB K CPEIe).

[TpaxTrueckast padota Ne6 « OCHOBHBIE YT IBOJIOLUU: apoMop(}h03, HANOAAANTALINS,

Pa3nen V. IlpoucxoxkaeHue yejoBeka.

Tema 5.1.
AHTpOIIOTEHE3.
UYenoBeueckue pacsl.

Coneprkanue yueOHOro MaTepuana

1. I[OKaSaTCJ'ILCTBa IMPOUCXOKACHUA YCIIOBCKA Z[BI/I)KYH_[I/IG CHUJIbl aHTPOIIOI'CHE3a. OTalbl
SBOJIOIMH dYelIOBeKa. UenoBeUeCKHe Ppachl, CAMHCTBO UX NPOUCXOKIACHUS.

IIpakTnyeckas padora Ne7 «AHanM3 M OLIEHKA Pa3MYHBIX THUIIOTE3 O MPOUCXOKICHUU
YEJIOBEKAY.

Pa3znea VI. 3xocucrema

Tema 6.1.

Conepxanue yueOHOro MaTeprasa

OKonorus-Hayka 0
1. | Okonmoruueckue ¢akropsl. CTpykTypa OuoreouneHosa. llemu nurtaHus. ArpoleHO3BI.
B3aMMO-OTHOIIIEHHUAX
OxpaHa 9KOCHCTEM.
OpraHU3MOB.
IIpakTnueckass padora Ne8 «CpaBHuTenpHas XapaKkTEpUCTHKAa OHOTreOIeHO3a M|
arpoLeHo3ay.
Tema 6.2. Copneprkanne y4eOHOTo MaTepuasa
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buocdepa-rnodbanbrHas
skocuctema. buocgepa
U YEJIOBEK

buocdepa u cmoiictBa Ouomaccel. Yuenune Bepnanckoro o Ouochepe. Kpyrosopot
BemecTB. buocdepa m yenmoek. Hoocdepa. Oxpana Ouo-chepbl M NEpCHEKTHUBBI
PaLMOHAIIBHOTO TPHPOJIONIOJIb30BAHHSL.

IpakTnyeckasi padbora Ne9 « CocTaBlieHHE TUILIEBBIX LETEH.

Paznea VII.

Tema 7.1.

buonmka kak ogHO u3
HalpaBJICHUW pPa3BUTHUSA
KUOCPHETHKH.

Copepxanue yueOHOro MaTrepuaa

1.

[Tpumepst VCIIOJIb30BaHUS B X035l CTBEHHOU JEATEIIbHOCTU YyesoBeKa
MOP(HODYHKITMOHATLHBIX YEPT OPTaHU3AIMH OPTAaHU3MOB IPH CO3TAHUHM TEXHUYCCKUX
CHCTEM B CTPOUTEIBLCTBE.
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PA3JIEJI 3 9KOJIOTI'UA

34/0,94

BBenenue OOBEKT U3yUeHHUS SKOJIOTUN — B3aUMOJICHCTBUE KUBBIX cUCTeM. VICTOpHs pa3BUTHS H 1
METOBI 3KOJIOTUU. Posb sKo0ruu B pOpMUPOBAHIH COBPEMEHHOM KapTHHBI MUPA.
3HaueHue SKOJOTUU B OCBOCHHUH NMPOQeccuii U CIeHaIbHOCTENH CPEeTHETO
po(hecCHOHATLHOTO 00pa30BaHUsI.
Paszgea |.
JKOJI0rMs KaK HAy4YHasi TMCIUILIMHA.
Tema 1.1 CogeprkaHue y4eOHOro MaTepuara: 1
OO61was sKoorus. 1. | Cpena oburanus u akropsr cpeapl. OOHMEe 3aKOHOMEPHOCTH JACUCTBHUs (aKTOPOB
cpenbl Ha opranusMm. [lonmynsiius. kocucrtema. bruocdepa.
Tema 1.2. Copepxanue yueOHOro MaTepuaa; 2
ConuanbHas KOJIOTHUS. 1. |IIpenmer wu3ydeHus comuanbHON »sKonoruu. Cpema, OKpysKarolas 4YeloBeKa, ee
cnenuuka u cocrosinue. [loHsATHE «3arpsi3HEHUE CPEabIy.
Tema 1.3. Cogepxanue yueOHOro MaTepuana:
[Ipuknannas sxosorus. 1. | Dkojoruveckue MpoOIeMbl: peruoHaNbHbIE U I100anbHblie. [IpUunHBl BOBHUKHOBEHUS 2
IJ1I00JIbHBIX 9KOJOTHYECKUX MPOOIIEM.
IIpakTuyeckas padora Nel 2
«Ormrcanne aHTPOIIOTEHHBIX U3MEHEHHI B €CTECTBEHHBIX PUPOAHBIX JIaHAaPTax
MECTHOCTH, OKpPY’Kalolel 00y4aroierocs».
Paznea Il.
Cpena o0uTaHNs YeJIOBEKA M IKOJOrHYecKasi 0€30MacHOCTb.
Tema 2.1. Conepkanue ydeOHOro MaTepuarna; 2
Cpena oburanus 1. | Okpyxatoras yeaoBeKa cpejia U ee KOMIOHEHTHI. EcTecTBeHHas U MCKYCCTBEHHas
YeJI0OBEeKa. cpenbl ooutanus yenoneka. ConpanpHas cpeaa.
Tema 2.2. Copneprkanue yueOHOTo MaTepuaa:
I'opoackas cpena. 1. | I'opoackas kBapTHpa U TpeOOBaHUS K €€ FKosornueckoit 0ezonacHoctu. [lym n
BUOpAIMs B TOPOJICKUX YCIOBUAX. BinsiHue ryma U BUOpaluu Ha 310pOBbE 2
TOPOJICKOTO YeJIOBEKa.
2. | DKoJIIOTHYECKHE BOIIPOCH CTPOUTENBCTBA B Topojie. Marepuarbl, HCIOIb3yeMbIE B
CTPOUTENIBCTBE JKUIIBIX JJOMOB U HEXKMIIBIX TTOMEIEHUH, UX HKOJIOTHYECKast 2
6e3omacHocTh. KOHTPOIIb 32 KAUECTBOM CTPOMUTEIHCTBA.
IIpakTnyeckas padora Ne2 «OnucaHue >KWinIla 4YeJIOBEKa KaK MCKYCCTBEHHOM 5
SKOCUCTEMBI».
Tema 2.3. Copneprkanue yueOHOro MaTepuasa 2

Cenbckas cpena.

1. | OcoGenHoctu cpeapl 0OUTAaHUS YeNIOBEKA B YCIOBUX CelNbCKOM MecTHOCTU. Cenbeckoe
XO3SHCTBO U €ro 9KOJIOTHYECKHE MPOOIEMBI.
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Paznea IlI.
Konuenuusi ycroi4YnBOro pa3BuTHs.

Tema 3.1 Copepxanue yueOHOro MaTepuaa;
Bo3HukHOBEHME 1. | I'moGanbHbIE 3KOIOTHYECKUE MPOOIEMBI U CIIOCOOBI UX pelieHus. Bo3HUKHOBeHUE
KOHIIEMIHUH YCTOUYHUBOTO 3KOJIOTUYECKUX MOHITUN «YCTOMYHUBOCTB» U «YyCTOMYHUBOE PA3BUTHUEY.
pa3BUTHSL.
Tema 3.2. CopepxaHue yaeOHOTO MaTepHaa;
YcToitunBoCTh U =
pasBHTHE. 1. | CrnocoOsl perieHust IKOJIOTUYECKUX MPOOJIeM B paMKax KOHIICTIHHU «Y CTOMYUBOCTD U
pa3BUTHEY». DKOJIOTHYECKUHN CIIE/ U UHJIEKC YEJIOBEYECKOT0 Pa3BUTHSI.
[TpakTrueckas pabota Ne3« Penienue 5k010rHueckux 3aJa4 Ha YCTOMUMBOCTDh U PA3BUTHUEY.

Paznea V.

OxpaHa npupoasbl.

Tema 4.1 Cogepxanue yueOHOro MaTepHana:

[IpuponooxpanHas

JESITEIIbHOCTD. 1. | Uctopus oxpansl npupoasl B Poccun. Tumsl opranuzanuii, CmocoOCTBYIOIINX OXpaHe
pupoabl. Oco00 oXpaHsIeMbIe PUPOTHBIC TEPPUTOPUHU B UX 3aKOHOIATSIILHBII
cTaryc.

2. | CemuHap «DKOJOTUICCKUE KPU3UCHI U IKOJIOTUICCKUE CUTYAIH. DKOJIOTUICCKHEC

npoGuembl Poccumny.

Tema 4.2. Conepkanue yueOHOro MaTepuarna;

[IpupoaHbie pecypcsl U 1. | IIpuponHo-TeppUTOpUaTIbHBIE ACTIEKTHI FKOIOTHUECKUX mpobiem. [Ipupoanbie

WX OXpaHa. pecypcsl ¥ criocoObl uX oxpanbl. OxpaHa jecHbIX pecypcoB B Poccun. Bo3moxHoctu
YOPABJIECHUS YKOJIOTHYECKUMH CUCTEMAMH.

[Ipaktuueckas padota Ne4 «CpaBHUTETHFHOE ONMMCAHUE €CTECTBEHHBIX TPUPOIHBIX CUCTEM U
arpo’KOCUCTEMBI».

JuddepeHnnpoBaHHbIii 324€T (KOMILIEKCHBII: (pu3nKa, OMOJIOTHs, IKOIOTHUS )




PA3JIEJI 4 XUMMSA

66/1,83

Paznen 1. Oprannyeckasi XumMusi

Beenenue Copnepxxanue yueOHOro MmarepuaJia
OcCHOBBI TEOPHH CTPOCHHUSI OPTAHUYECKUX BEILIECTB 2 1

Tema 1.1. Copnepxxanue yueOHOro MmarepuaJia
[Ipenenvubie Knacc «Ankanb». [Tonyuenne n ux npumenenne CTpoeHue, CBOMCTBA aJIKAHOB U UX 2 1

YIJIEBOIOPOIbI POU3BOJIHBIX

Tema 1.2 Conep:kaHue y4eOHOI0 MaTepuaa
Henpenenbubie Knacc «Ankensl» , Kiacc « AnkagneHbny 2 1
YTJICBOAOPOAbI JlabopaTtopHast pabota Nel «YT1eBo10po/ibl psijia ITUICHA 2 2
Knacc « ATKuHBI» 2 1
JlabopaTtopHnast pabota N2 «I[Toaumepsl — MIIACTUKHU U DJIACTOMEPHI» 2 2

Tema 1.3 Coaep:xxanue yueOHOro MaTepuaJia
Apomaruyeckue Knacc «Apenb» ben3oin, Tosyon 2 1

YTJIEBOIOPObI

Tema 1.4 Coaep:xaHue yueOHOTro MaTepHaJia
IIpuponnsle ucrouHuku | [IpupoaHble HCTOYHHUKHU YTIIEBOAOPOI0B: HEPTh, MPUPOAHBII U MOMYTHBIH ra3sl 2 1
YIJI€BOAOPOAOB JlaboparopHuas padota Ne3 «IIpupoHbie HCTOYHUKU YTIEBOIOPOAOB: HEDTh, MPUPOIHBINA U 2 2

IOy THBIM I'a3bl»

Tema 1.5 Copepxanue yyeOHOro MmarepuaJia
Kucnoponconepxkarue | Kiace «CrimpTh» 2 1
oprannyeckue peuiecTBa | Jlaboparopsas padora Ne4 «Cruptel. DeHom» 2 2
Kimacc «Anpnerunasny 2 1
KapOoHOBBIE KUCIIOTHI 2 1
JlaGopatopHas paborta Ne 5 « Anbaeruipl 1 KapOOHOBbIE KUCIOThI» 2 2
Kinacc «BXKK» Mpbina. 2 1

Tema 1.6 Copepxanue yuyeOHOro MmarepuaJia
VYrieBobl Kiace «YrneBoas» 2 1
[MTonmncaxapuapl. Kpaxman, 1emioso3a, TITUKOTeH U UHYJIHH. 2 1
JlaGopaTtopHnast pabota Ne6 «YriaeBoap» 2 2

Tema 1.7 Copepxxanue yuyeOHOro MmarepuaJia
A3oTcoaepkalme Knacc «AMuHbB)Y. AMHUHOKUCIIOTHI. benku 2 1
OpraHuYecKue JlaboparopHas pabota Ne7 «CBoiicTBa 0€1KOB M UX QYHKIIMN 2 2
COCIMHCHHSA JlaGopatopHas pabota Ne 8 «buononumepst. BornokHay 2 2

Paszpnen 2. O0mas 1 HeopraHu4yeckasi XUMHA

Tema 2.1

| Conepxanne yueGHoro marepuaia
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OO01mas XxuMus [Teprnonnueckuii 3aKOH U cucTeMa XUMUIeckux 3yeMenToB JI.1. MenaeneeBa 2 1
Tunbl xumMuueckom cBsizu. Kiaacchl HEOpraHM4eCKUX COCTMHEHUH. 2 1
DJNeKTpoIMTHYECKas Auccounanus. ['uaponaus conei 2 1
JlaGopaTtopHnas pabota Ne9 «Dnekrpoautudeckas auccorumanus. [ maponns cone 2 2
Tema 2.2 Copnepxxanue yueOHOro MmarepuaJia
Hemeramibl 00630p HeMeTaIUTOB. BaxkHelne coeTMHEHUST HEMETAIIOB. 3HAYCHHE B CTPOUTEIHCTBE 2 1
Tema 2.3 Copaepxxanue yueOHOro MmarepuaJia
f;i?i;i;g: JlaboparopHas padota Nel0 «MuHepalibl, FOpHbIE TOPOIBI» 2 2
JlabopaTtopnast pabota Nel 1 «CunvkaTHasi IPOMBIIUIEHHOCTh. 3HAYEHHUE B CTPOUTEIIHCTBEY 2 2
Tema 2.4 Conep:kaHue y4eOHOIr0 MaTepuaJa
Merabt 00630p MetasoB. Koppo3us MeTaJlsioB, METO/IbI 3aILIUTHI 2 1
JlaboparopHas pabota Nel2 «Metamabl. O6uiue cBOMCTBa» 2 2
JlabopaTtopnast pabora Nel3 «Metaubl. CritaBbi» 2 2
[1enounsie menoyHo3eMenbHbie MeTauibl. JKEctkocTh Boabl. [lonsTue 06 atMochepe. 2 1
nuddepeHIpoBaHHbBIN 3a4€T (XUMHUS+H(HU3UKA) 2 2
Bcero nmo gucuuMniInHe: 226/6,28
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7. VUEBHO-METOJINYECKOE 1 MATEPHAJIbHO-TEXHUYECKOE
OBECHEYEHUE PEAJIM3ALIAU ITPOrPAMMBI YUEBHOM
TACIHATLITAHBI

7.1. TpeOboBaHNsI K MUHUMAJIbHOMY MaTePHAJbHO-TEXHHYECKOMY 00ecTeyeHHu 0

OcBoenne mnporpaMMel y4eOHOW AUCHUIUIMHBI «EcTecTBO3HaHUE» MpeAroaraeT
HaJIM4ue KaOMHETa XUMHUH C JIabopaTopuel n 1abopaHTCKOW KOMHATOM, B KOTOPOM MMEeTCs
BO3MOKHOCTh 00ecTednTh CBOOOIHBIN JOCTyn B IHTEpHET BO BpeMs y4eOHOTO 3aHSATHS U B
NepHoj BHEYPOUYHOH JIESTEIEHOCTH 00YYarOIIHXCH.

ITomemienne  kabuHeTa  JOJDKHO  YAOBIETBOPATH  TpeOoBaHusAM  CaHuUTapHO-
snuAeMHuoNIornueckux npasui u HopmatuoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHaLIIEHO
TUIOBBIM O0OpYZOBaHUEM, YyKa3aHHbIM B HACTOSIIMX TpeOOBaHMUAX, B TOM 4YHCIE
CTEIMANN3UPOBAHHON y4eOHOI MeOenpl0 W CpeACTBaMHU OOYYEHHs, TOCTATOYHBIMH IS
BBINOJIHEHUS TPeOOBAHUHN K YPOBHIO IOJTOTOBKU O0YYarOIIUXCS.

B kaOuHere NOMKHO OBITH MYyIbTUMEAHIHOE O0OpPYHOBAaHUE, MOCPEICTBOM KOTOPOTO
YYaCTHUKH 00Pa30BaTEIBLHOTO MPOIECca MOTYT MPOCMATPUBATH BH3YaTbHYIO WH(OPMAIIHIO
110 XMMUH, CO3/1aBaTh MPE3CHTAllMH, BUeOMATepUabl U T.I1.

B cocrtaB y‘le6HO-MeTOZ[I/I‘IeCKOFO H MaTCPUAJIBbHO-TCXHUYCCKOI'O OCHAIICHUA KaOMHeTa
XUMHHU BXOIAT:

* MHOTro()yHKUHMOHAJIbHBIM KOMIUIEKC MPENo1aBaTes;

* HaTypajbHble OOBEKTbI, MOJAEIM, HpUOOpPsl U HAOOpPHl [UIs IOCTAaHOBKH
JIEMOHCTPALIMOHHOI'O ¥ YYEHHYECKOT0 dKCIIEPUMEHTA;

* [eYaTHbIC U SKPAaHHO-3BYKOBBIE CPEACTBA O0yUCHMUS,;

* CpeACTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH;

* PpEaKTUBBI,

* [epeYHU OCHOBHOH M JIOTIOJHUTEIBHON yUeOHO! IUTEepaTyphl;

* BCIIOMOTaTelIbHOE 000PYI0BAHNE U UHCTPYKIIUH;

* OubnMoTeuHsbI GoH.

* 000py/0OBaHME U PEaKTHBBI COIJIACHO YCTAaHOBJIEHHOMY CTAHAAPTHOMY HEPEUHIO IS
KaOuHeTa XUMUH.

B 6ubnmnoreunsiit GoHA BXOAAT yUeOHUKHU U yueOHO-MeToanyeckue KoMiuiekTsl (YMK),
PEKOMEHJIOBAaHHbIE WM JIOMYyIIEHHbIE JJIS MCIOJIB30BaHUS B IMPO(ECCHOHATBHBIX
00pa3oBaTENBHBIX OPraHU3AIMAX, PEATM3YIOIUX 00pa30BaTEIbHYIO MPOTPAMMY CPEIHEro
obmero obpazoBanus B mpeaenax ocBoeHus [ITICC3 CIIO na 6a3e OCHOBHOTO 0OIIEro
oOpazoBaHws.

bubnuoreunsiii  ¢poH MOXKeT OBITh  JIONOJHEH XMMHUYECKOH SHIMKIIONEINEH,
CTPAaBOYHUKAMH, KHUTAMH JIJISl YTCHHS TI0 XMMUH.

B npouiecce ocBoeHust mporpammbl y4yeOHOM JUCHMIUIMHBI CTYJEHTHI JOJDKHBI UMETh
BO3MOYKHOCTh JIOCTYIIa K JIEKTPOHHBIM yUeOHBIM MaTepHaliaM, UMEIOIIUMCS B CBOOOTHOM
noctyne B ceTu MHTepHET (9IEKTPOHHBIM KHHUraMm, IMpakTHKyMaMm, TecTaM, MaTepHajam
EI'D u np.).

Jlnst BBIMOJHEHUS J1a0OpaTOpHBIX paboT CTyleHTaM HEOOXOJMMO HMETh MPOCTOH H

[[BETHBIE KapaH/allH, JINHEHKY, JTACTHK, IEPUYATKH, KAIIbKYIISATOP, XaJaT.

45



7.2. MudpopmannoHHoe odecnieyeHre 00y4eHust

DOU3UKA

OcHoBHas JiuTEpaTYpa
MskumeB I'. SI. ®usuka. 10 xnace : yuebnuk / I'. SI. Mskumes, b. b. Byxosues, H. H.
Corckuii. - 4-¢ m3a. — MockBa : Ilpocsemenue, 2021. — 416 c.: un. — (Cpennee
npodeccuoHambHoe o0pazoBanue). — 50 3K3.
MsikumeB I'. SI. ®usuka. 11 knace : yuebnuk / I'. 5. Msakumes, b. b. byxosnes, B. M.
Yapyrun. - 5- e u3a. — Mocksa : Ilpocsemenne, 2021. — 436 c.: wi. — (Cpennee
npodeccuoHabHOE 00pazoBaHue). — 50 dK3.
Jlorunenko O. B. ®uszuka : yueOnuk / O. B. JlorBunenko. — Mocksa : KnoPyc, 2022. —
341 c. — (Cpennee mpodeccuonanbuoe obpazosanue). — URL: https://www.book.ru. —
Pexxum octymna: mo noamnucke.
MMunckuii A. A. ®usuka : yueOnuk / A. A. Iunckuid, I'. FO. I'pakoBckuii ; mox oOur. pe.
10. U. uka, H. C. IlypsimeBoit. — 4-e¢ uza., ucnp. — Mocksa : DOPYM : UHOPA-M,
2022. — 560 c. : un. — (Cpennee mnpodeccuoHanpHoe obOpazoBanue). — URL:
https://znanium.com. — Pexxum focTyma: 1o moAIucKe.

JonoJHuTeIbHAS JUTEPaTYypa
Tpodumona T.U. Kparkwuii Kypc GU3HKH ¢ MPUMEPaMHU PEIICHUS 33J1a4 | yIeOHOe ITocooue
/ Tpopumona T.M. — Mocksa : KnoPyc, 2021. — 279 ¢. — (Cpennee npodeccHnoHaIbHOE
obpazosanue). — URL: https://www.book.ru. — Pexxum gocTyma: mo mommcKe.
Tpopumona T. U. Dusuka : Teopusi, penieHne 3ajaad, JEKCUKOH : yuyebHoe mocodue / T.
N. TpopumoBa. — Mocksa : KuoPyc, 2022. — 315 c¢. — (Cpennee npodeccruoHaibHOe
obpazosanue). — URL: https://www.book.ru. — Pexxum noctyma: mo mojmmcke.
Tpopumoa T. U. Puzuka or A mo S. CmnpaBounoe usmanue : crpaBoynuk / T. .
TpodumoBa. — Mocksa : KuoPyc, 2022. — 301 c.— (Cpennee mnpodeccruoHalibHOE
obpazosanue). — URL: https://www.book.ru. — Pexxum goctyma: mo mojmucke.

HHTEepHET pecypesl:

www.fcior.edu.ru — ®enepanpHslil HeHTp HH(OPMALIMOHHO-00Pa30BaTEIBHBIX PECYPCOB
www.physbooK.ru —3eKTpoHHBIH y4eOHHK 10 (HU3UKE.

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

https//fiz.1september.ru (yue6HO-MeTOAMYECKas ra3zeTa «DU3HMKa»).

www.opentorrent.ru — yueOHble puiIbMbI 110 GU3KKE

BHUOJIOI'us

OcHoBHas1 JIMTEPATYPA
Kamenckuit A. A. buonorus. O6mas Ouonorusi. 10-11 kmaccer : ydeOHuK /A. A.
Kawmenckuii, E. A. Kpukcynos, B. B. [laceunuk. — 6-e u3a., crep. — Mocksa : poda, 2018.
— 368 c.: m1. — (Cpennee npodeccrnonansHoe oOpazoBanue). — 50 3Kk3.
MamonTtoB C. I'. OOmias 6uonorust : yuyeOnuk / C. I'. MamonToB, B. b. 3axapo. —
Mocksa : KnoPyc, 2022. — 323 ¢c. — (Cpennee mpodeccnoHaibHOe 00pa3oBaHHE). —
URL.: https://www.book.ru. — Pexxum mocrtyma: 1mo moanucke.
Mycradpun A.I'. Buonorus : yueOnuk / A.I'. Mycradpun, B.b. 3axapoB. — Mocksa :
KnoPyc, 2022. — 423 c. — URL: https://www.book.ru. — Pexxum noctyna: mo moamucke.

JIOmOJHUTEILHASA JUTEPATYPA
Konecuukos C. U. O6mias 6uonorus : yuedHoe nmocodbue / C. Y. KonecarnkoB. — Mockaa :
KnoPyc, 2021. — 287 c. — (Cpemnee mnpodeccuonampHoe oOpa3zoBanue). — URL:
https://www.book.ru. — Pexxum octyma: mo moJimmcke.
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Epemuenxo O. 3. buomorust : yuenwme o Owmocdepe : yuebnoe mocodbue mis CIIO/
O. 3. Epemuenko. — 3-¢ wu3n., mepepab. u jgon. — Mocksa : HM3nmatenbctBo FOpaiir,
2022. — 236 ¢. — (ITpodeccronansHoe obpasoBanue). — URL: https://urait.ru. — Pexum
JOCTYIIA: TIO0 IOJMKICKE.

XUMUA

OcHoBHAas1 JINTEPATYpPA
Pym3utuc I'.E. Xumus 10 kiacc. ba3oBbeiii ypoBeHb : yueOHUK 111 00111€00pa30BaTeIbHBIX
opranuzanmii / I'.E. Pynsutuc, ®.I'. ®enpaman.- 7-e uzn.- Mocksa : Ilpocsemienne, 2020.-
224 c. :mi. — 110 k3.
Pymsutuce I'E. Xumusa 11 knace. basosbiii yposenpb : yuebnuk / I'.E. Pymsuruc, @.I'.
®denpaman.- 7-e¢ u3a.- Mocksa : [Ipocsemenue, 2020.- 223 c. : wi. — 110 3k3.
Epemun B.B. Xumus 10 xmacc. bazoBbiii ypoBens: yueOnuk / B.B. Epemun, H.E.
Ky3semenko, A.A. Jlpo3nos, B.B. Jlynun; mox pen. B.B. Jlyauna.- - Mockga : Jlpoda,
2021.-223 c. : un.- (Poccuiickuii yueOHUK). — 50 3K3.
Epemun B.B. Xumus 11 xnacc. ba3oBwiii ypoBenb: yueOnuk / B.B. Epemun, H.E.
Ky3ssmenko, A.A. [posznos, B.B. Jlynun; nmon pen. B.B. Jlynuna.- 7 uzn. Crepeoturr.-
Mockaa : [Ipoda, 2021.-223 c. : uin.- (Poccuiickuii yueOHuUK). — 50 5K3.
Caenxko O.E. Opranmveckas xumus (¢ npaktukymom) : yueOnuk / O.E. Caenko. —
Mocksa : KuaoPyc, 2022. — 177 c¢. — URL: https://www.book.ru. — Pexxum goctyma: mo
MOJIITUCKE.
BoromosioBa W. B. Heoprannueckas xumus : ydeOHoe nocodue / 1. B. boromonosa. —
MockBa : Anpdpa-M, MHDOPA-M, 2020. - 336 c. — (Cpennee mpodeccruoHaIbHOe
obpaszosanue). — URL: https://znanium.com. — Pexxum nocTyma: mo moamucke.

JlomoJIHMTEIbHAA JIUTEepaTYpa

I'mmuaka H. JI. OGmas xumus : yueOHoe nocobue / H. JI. I'nunka. — Mocksa : KnoPyec,
2022. — 748 c¢. — (Cpemmee mupodeccuonanpHoe obOpazoBanme). — URL:
https://www.book.ru. — Pexxum ocTyma: mo nofmucke.

I'maaka H. JI. OOmas xumus. 3ajgaun M YHNpakKHEHHUS : Y4eOHO-NpaKTUYecKoe mocodue
s CIIO / H. JI. I'nunka ; mox pexakmueit B. A. [TonkoBa, A. B. babkoBa. — 14-e u3g. —
Mocksa : UznarensctBo Opaiit, 2022. — 236 c¢. — (IIpodeccrnonansHoe oOpazoBaHUE).
— URL: https://urait.ru. — Pexxum ocTyma: mo mofamucke.

Cracs H. ®. OOmas u Heopranmdeckass xumus. CrnpaBOYHUK : yueOHOEe TocoOue st
CIIO/ H. ®. Crace. — 4-e u3a. — Mocksa : MU3narensctBo IOpaiit, 2022. — 92 ¢c. —
(TIpodeccuonansHoe obpazoBanue). — URL: https://urait.ru. — Pexxum pocryma: mo
TIOJIITHCKE.

IKOJIOI'usl
OcHoBHas1 JIuTEPATYPA

Mupkun B. M. DOxonorus. 10 — 11knaccel. ba3oBelit ypoBens : yuebuuk / b. M. Mupkus,
JI. T'. HaymoBa. — MockBa : Bentana — ['pad, 2018.- 400 c. — 50 ak3.

Koaecunkos C. U. Dxonorus : yuebnuk / C. U. KonecuukoB. — Mocksa : KnoPyc, 2021.
— 244 c¢. — URL: https://www.book.ru. — (Cpezaree npodeccronanbHoe 00pa3oBaHue). —
Pexxum noctyna: mo moAmnucke.

TI'ansnepun M. B. O6mas sxonorus : yuebnuk / M. B. T'anbnepun. — Mocksa : @opywm,
HUILl HNH®PA-M, 2022. - 336 c¢. — URL: https://znanium.com. — (Cpennee
npodeccuoHanbHOe 00pazoBaHue). — Pexxum ocTyna: mo rnojamnucke.
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JlomoJHUTENbHAA JJUTEpATYpa

Boukoga I1. A. OcHoBBI 001IeH dKONTOTHH : yueOHOe mocobue / [1. A. BonkoBa. — MockBa

O®OPYM : HHDPA-M, 2020. — 126 c¢. — (Cpeanee mnpodeccruoHaabHOE
obpasosanue). — URL: https://znanium.com. — PexxuMm goctyna: 1o mojamnucke.
Okoqorus : yaeOHuk u npaktukym ais CIIO / O. E. KongparseBa [u 1p.]. — Mocksa :
WznarensctBo  FOpaiir, 2022. — 283 c.— (IlpodeccuonanpHoe oOpa3oBaHHE). —

URL:https://urait.ru. — Pexxum mocTyna: 1mo mojamnucke.

Jkojorus : yueonuk u npaktukym s CI1O / A. B. Toraii [u ap.]. — 5-e uzn., nepepad. u
non. — MockBa : MzmatensctBo IOpaiit, 2022. — 352 c.— (Ilpodeccronanbuoe
obpazosanue). — URL:https://urait.ru. — Pexxum mgoctyna: mo moJmucke.

HNuTepHer — pecypcebl:
Axanemuk. CnoBapu u sHnukIoneauu. http://dic.academic.ru/
Bosbiiast coBerckast sunukIoneus. http://bse.sci-lib.com
Books Gid. Dnektponnas 6ubmuoreka. http://www.booksgid.com
I'mo6anteka. ['mobanbHas OuOIMOTEKA HAYYHBIX PECYypPCOB.
http://globalteka.ru/index.html
Enunoe okHO gocTyma kK 00pa3oBareibHbIM pecypcam. http://window.edu.ru
Kuwuru. http://www.ozon.ru/context/div_book/
Jlyumast yueOHas nureparypa. http://st-books.ru
Poccuiickuii o6pa3oBaresbHbIii moprai.http://www.school.edu.ru/default.asp
DnekTponHas oubauoreunas cucrema http://book.ru/
0 www.pvg.mk.ru (omummnuana «ITokopu BopoObeBbI TOPED»).

AWM

= © 00 N o O1

11 www.hemi.wallst.ru (OGpa3oBarenbHbIil CAUT 15 IKOJBHUKOB « XHMUS).
www.alhimikov.net (O6pa3oBaTenbHbII CaiT IS IKOJTBHUKOB)
12 www.chem.msu.su  (DnekTpoHHast OMOIHOTEKA [0 XUMUH).

13 www.enauki.ru (uHTepHeT-u3qaHue s yuuTenel « ECTeCTBeHHbIC HAYKN).
www.lseptember.ru (meroamnueckast rasera «IlepBoe CEHTAOP»).

14 www.hvsh.ru (xypHai «XUMHS B IIKOJIE) ).
15 www.hij.ru (xypHan «XuMHUs 1 )KU3HBY).
16 www.chemistry-chemists.com (35eKTpOHHBIH KypHAT «XUMHKH U XUMUS.

8.XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEBHOHI
JAEATEJBHOCTU CTYJAEHTOB
KonTtposb u orieHka pe3yabTaToB OCBOCHUS YUEOHOU TUCIUTIITUHBI OCYIIECTBIISIETCS
MIPEToIaBaTelIeM B MPOIECCE POBEICHUS MPAKTHUECKUX 3aHATHH, TECTUPOBAHHUS, & TAKIKE
BBITTIOJIHCHU S O6y‘—IaIOH_[I/IMI/IC$I WHAUBUAYAJTbHBIX SaHaHI/Iﬁ 158 HpOMeH(YTOHHOﬁ aTTeCTaHHeﬁ.
MeTo b1 KOHTPOJIS HAlPaBJICHbI HA MIPOBEPKY 00YUAIOIIMXCS:
v - BBITIOJIHATD YCJIOBUA 3JaHHUA Ha TBOPUYECKOM YPOBHE C IPEACTABIICHUEM
COOCTBEHHO! MO3UIINH;
v\ — JlenaTh OCO3HAHHBIN BLIOOD CIIOCOOOB JEHCTBUI U3 PaHEE U3BECTHEIX;
v\ —OCYLIECTBIATH KOPPEKLHUIO (MCIPABIECHUE) CAETaHHBIX OIIMOOK Ha HOBOM YPOBHE
MpEeAJIaraeMbIX 3a/1aHU;
v/ — paboTaTh B rPyIIE U NPEACTABIATh KaK CBOK, TAK M IO3MIIMIO IPYIIIIbI

Coaepxanue XapaKkTepuCTHKA OCHOBHBIX BUAOB Y4eOHOIH ®opMBbI H METOIBI

ACATCJIbHOCTH Oﬁy‘-lalOlHHXCﬂ (Ha YPOBHE y‘leﬁHI)IX KOHTPOJHA U OCHKHU
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JAeiiCTBHIN) pe3yabTaTOB 00yUeHH s
BBeZ[eH"e VYMeHnd IoCTaHOBKU ueneﬁ ACATCIIbHOCTH, IINIAHUPOBAHUA BXOZ[HOﬁ KOHTPOJIb B
coOCTBEHHOM JAEATENbHOCTH [1sl JOCTHKCHHS dopme:
TNOCTABIICHHBIX LEJICH, MPEIBHICHUS BO3SMOXKHBIX - TeCTHpOBAHMS TIO
PEe3yabTATOB TUX JCHCTBUM, OpraHU3alii CAMOKOHTPOJIS U
OLIEHKH HOJIy4YEHHBIX PE3y/IbTaToB. PasButue cnocobnoctn | OCHOBOIOJATAIONIAM
SICHO ¥ TOYHO U3JIarathb CBOU MBICJIU, JIOTUYECKHA MOHATUAM TACHUIITAHBIL.
000CHOBEIBaTh CBOIO TOYKY 3pEHUS, BOCIIPUHUMATh U aHAJU-
3WPOBaTh MHEHHS COOCCEIHUKOB, TIPU3HABAS [TPABO JIPYTOr0
YyeJIoBeKa Ha MHOe MHEHUE. [Ipon3Benenue nusmepenus
(hM3UYECKUX BEJTUYMH U OIICHKA TPAHUIIBI IOTPEITHOCTEH
n3MmepeHuid. [Ipeacrapienye rpaHuibl OMPEMIHOCTEN
WU3MEPECHHI TTPU TOCTPOSHUH rpauKoB. Y MeHue
BBICKA3bIBaTh TUIOTE3bI )1 00BICHEHUS HAOIIOAaeMbIX
SIBIICHUM. Y MEHUE MpejiaraTb MOJICIIH SIBIICHUN. Y Ka3aHUe
TPaHUIl TPUMEHUMOCTH (DU3HUECKUX 3aKOHOB. M3mokeHue
OCHOBHBIX TOJIOKCHHI COBPEMEHHON HaAyYHOU KapTHHBI
mupa. [IpuBeneHre MPUMEpPOB BIUSHUS OTKPBITUH B (pr3mKe
Ha MPOrpecc B TEXHUKE U TEXHOJIOTUH MPOU3BOJCTBA.
Hcnonp3oBanue MHTepHEeTA JIUIs MOMCKA MHpOpMaIuu
1. Mexanuka
Kunemamura HDCHCTaBHeHI/Ie MEXaHUYECCKOI'0O ABMKCHUS TE€J1a . Bxoanoi KOHTPOJIb B
YpPaBHEHUSAMH 3aBUCHMOCTH KOOPAMHAT U MPOESKIINEH dopme:
CKOpOCTH 0T BpeMeHH. [IpesicTaBieHre MeXaHu4eCKoro - TeCTHPOBAHMS 110
JBIDKCHHMS Tella TpaduKkaMu 3aBUCHMOCTH KOOPIUHAT H P
HpoekLueil ckopocTu oT BpeMeHu. OmnpeienieHye koopaunar | OCHOBOIOIaratomnm
MIPOMACHHOTO ITyTH, CKOPOCTH M YCKOPEHHUS Tea 10 HOHATHUAM NUCIHUILIMHBI.
rpadrkaM 3aBUCIMOCTH KOOPAWHAT U MPOEKIH CKOpocTH OT | Tekymuii KOHTpoOJb B
Bpemenn. OnpeaeneHrue KOOpauHaT IPOUACHHOIO IYTH, CKO- dopme:
POCTH M YCKOPEHHS Tella [0 YPABHEHUAM 3aBHCHMOCTH - YCTHOTO M MHCHMEHHOTO
KOOPJMHAT U MIPOEKIIUNA CKOPOCTH OT BpeMeHu. [IpoBeneHue ompoca;
CPaBHUTEJIHLHOT'O aHAJIM3a PABHOMEPHOI'O U PaBHOIIEpe- ’
MEHHOTO JIBUKEHUM. YKa3aHUE MCIIOIb30BaHUS - IPAKTHYECKHX PadoT;
IIOCTYIIATEILHOI'O M BpaIlaTeIbHOIO ABIKCHUN B TEXHHUKE. - TECTUPOBAHUA II0 TEMaM,
[Ipencrapnenne nHOOPMAIH O BUIAX IBHKCHUS B BHIIC - IOJTy4YEHUs 3a4eTa 10
Ta0JIHLIBI nmabopaTopHBIM padoTaM.
3akonwi [IpumeHeHue 3akoHa COXPAHEHHs MMITyJIbCa s PyGesKkHbIii KOHTPOIb B
coxpamnenus 6 BBIYHMCIICHUs M3MEHCHHIT CKOPOCTEH Tell IPH UX dopme:
Mexanuke B3auMoOJIeHCTBHIX. Mi3Mepenne paboThl CHI M N3MCHEHHE
KUHETUYECKOM SHEPTUH Tela. Beraucinenue paboTel CHII U - KOHTPOJIBHBIX padot o
W3MEHEHUS] KHHETHYECKOW SHEPTruu Tena. Beraucienue Ka)X101 TEME U paszeiry
MOTEHIIMATLHON YHEPTUH TN B TPAaBUTALIMIOHHOM JIACIIUATLTUHBL,
nosnel [puMeHeHne 3akoHa COXpaHeHUs MexaHHlieCKOIV/”I OneHka:
SHEPIruu IpHU pacyeTax pe3yJbTaToB B3aUMOIEHUCTBUN Tel - pe3yJIBTATHBHOCTH
TPaBUTAIITMOHHBIMU CHUJIAMH U CHJIAaMU YIIPYTOCTH. Y Ka3aHUe 6 GVIAIOLIErOCS
TpaHuIl MPUMEHUMOCTH 3aKOHOB MEXaHUKH. Y Ka3aHUe PabOTRI 0OYHAIOI .
yueOHBIX TUCLUILIMH, IPU U3yYEHUN KOTOPBIX UCIIOJIb3Y- 1IpH BBITTOJTHEHUH 3a/laHHA
FOTCSI 3aKOHBI COXPaHEHUS Ha y4eOHbIX 3aHATUSIX
2. OCHOBBI MOJIEKYJIAPHOH PU3UKU ¥ TEPMOIUMHAMMKH.
Ocnosvl Beinosnnenne sKCnepuMeHTOB, CITyXKallux JUist 000CHOBaHHS | BXoAHOH  KOHTpPOJIbL B
MONEKVIIAPHOU MOJIEKYJIIpHO-KHHeTHIeckoi Teoprun (MKT). Pemrenune dopme:
KUHemuyeckou _ | 3anad c NIPUMEHEHHEM OCHOBHOTO yPABHEHHs MOJICKYIIAPHO- | . POBAHH 11O
meopuu. Moeanvholil KHUHETHYeCKOU Teopuu razoB. OnpeneiaeHue napaMmeTpon
OCHOBOIIOJIAraroM

2as3

BEIIECTBA B ra3000pa3HOM COCTOSIHUY Ha OCHOBaHHH
YpaBHEHUS COCTOSIHUSA UeadbHOro ra3a. OnpeencHre
MapaMeTpPOB BEIIECTBA B ra3000pa3HOM COCTOSIHUN H
MTPOUCXOIAIINX MPOLECCOB O Tpadukam 3apucumocty p (T),
V (T), p (V). DkcriepuMeHTATbHOE HCCIICIOBAHUE
3agucumoctu p (T), V (T), p (V). [lpeacrasienue B Buje
rpaMKOB H30XOPHOT0, U300aPHOTO M N30TEPMHUYECKOTO
MPOIIECCOB. YKa3aHHUe TPaHUIl TPUMEHUMOCTH MOJIEIN
«HUaeadbHbIN ra3» u 3akoHoB MKT

Ocnoebi

I/I3M€peHI/Ie KOJMYCCTBA TCIUIOTHI B IIPOLECCax
TCIIONCPCAaun. Pacuer konmmyecTBa TCIIJIOTHI,

MOHATHSIM AUCIUILINHBI.
Texkymmii KOHTpPOJBL B
dopme:

- YCTHOTO M THCHhMEHHOTO
oIpoca;

- IPaKTHYECKHUX pabdoT;

- TECTUPOBAHHUS TI0 TEMaM,
- IOJIyYEHUS 3aueTa Mo
nabopaTopHBIM paboTaM.
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MepMOOUHAMUKU

HEOOXOAMMOTr0 JUIS OCYIIECTBICHUS 3aIJaHHOrO MpoIiecca ¢
temionepenadcii. OObACHEHNE TPUHIIMIIOB JCHCTBUS
TEIJIOBBIX MAIlIMH. JIeMOHCTpaIusa POIH (PU3HKH B CO3IaHHUH
Y COBEPIICHCTBOBAHMHU TEIUTIOBHIX JABUTaTeNnei. 3noxenue
CYTH 3KOJIOTHYECKHX PoOIIeM, 00YCIOBIEHHBIX PabOTOM
TEIUIOBBIX JABUTATECH U MPEAJIOKEHHUE MMYTH X PEIICHUS.
YKkazaHue rpaHul] IpUMEHUMOCTH 3aKOHOB
TEpPMOJIMHAMUKHU. Y MECHHE BECTH IMAJIOT, BHICTYIIIUBATh
MHEHHE OIMOHEHTA, y4aCTBOBAaTh B IUCKYCCUHU, OTKPBITO
BBIpaXkaTh U OTCTaUBaTh CBOIO TOUKY 3pEHUSA. YKa3aHUE
Y4YeOHBIX TUCHUILINH, IPY U3YUCHHH KOTOPBIX HCIIOIb3YIOT
y4eOHbIi MaTepral «OCHOBBI TEPMOIUHAMUKIDY

Ceoticmea napos,
orcuoKocmet,
meepovix mei

N3mepenne BnaxxHoCcTH BO3ayXxa. Pacuer konnyecTBa
TEIUIOTHI, HEOOXOIUMOTO I OCYIIECTBICHHUS ITpoIiecca
nepexo/ia BEIIECTBa U3 OJHOTO arperaTHOr0 COCTOSIHUS B
Jpyroe. DKCTIepUMEHTAIBHOE HUCClieIoBaHUE TEIIOBBIX
CBOICTB BemiecTBa. [IpuBenenne npuMepoB KamuUTSIPHBIX
SIBIICHUH B OBITY, IpUpO/Ie, TeXHUKE. ccnenopanue
MEXaHUYECKUX CBOMCTB TBEPbIX Tel. [IpuMenenune
(hU3UYECKUX MOHATHI M 3aKOHOB B YU€OHOM MaTepHae
npodeccronanbHOro Xapakrepa. Mcnonszoanue MHTepHETa
JUTSL TIOUCKA MH(OPMALIMH O pa3pabOoTKax ¥ MPUMEHEHUSIX
COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEPHAJIOB

PyGe:kHblii KOHTPOJIb B
dopme:

- KOHTPOJIBHBIX paboT 10
KaXJI0l TeMe U pa3aeiny
JUACTUTLTAHBL;

Ounenka:

- pe3yJbTaTUBHOCTH
paboTsI o0yUaromnerocs
TIPY BHITIOJTHEHUH 33 JaHHH
Ha y4eOHBIX 3aHITHUSIX

3. DJIeKTPOAUHAMHUKA.

Onexmpocmamuka

Brraucnenue cuit B3auMOASHCTBUS TOUEYHBIX
3JICKTPUUCCKUX 3aps10B. BerunciaeHre HapsKEHHOCTH
3JIEKTPUYECKOTO MOJIS OJTHOTO U HECKOJIBKUX TOYEUHBIX
3JICKTPUUYCCKHUX 3apsAI0B.

Brruncienue noTeHnmana 3IeKTPUISCKOTO MO OJHOT0
1 HECKOJIBKMX TOUCUHBIX AJIECKTPUUYCCKUX 3apAI0B.
N3mepenue pazHoctu noteHuuanos IIposenenue
CPaBHUTEJIFHOTO aHAIN3a TPaBUTAIMOHHOTO U DJICK-
TPOCTAaTHYECKOT0 MOJICH

Tlocmosnnbeiii mox

H3mepenne MOITHOCTH JISKTPHUYSCKOro Toka. M3mepenue
OJIC u BHYTpEHHETO CONMPOTUBIICHHUS UICTOYHUKA TOKA.
BrlimonHeHNe pacueToB CHIIBI TOKA U HANPSDKEHUH Ha
y4acTKax 3JIEKTpUUECKUX Leneid. Onpenenenue
TeMIIepaTyphl HUTH HakanuBanus. [IpoBenenne
CPaBHHUTEIHHOTO aHAJIN3a TIOIYITPOBOHUKOBBIX JIHO/IOB U
Tpuonos. Mcnons3oBanne MHTepHETa 1715 IOMCKA
nHpOPMAIUY O IEPCIIEKTHBAX Pa3BUTHL
MOJIYIIPOBOJTHUKOBOUM TEXHUKH. Y CTAHOBKA NPUYUHHO-
CJIEJICTBEHHBIX CBS3ei

Macnummnuvie s61enus

I/ISMepeHI/Ie HHAYKIOUW MAaraiuTHOT'O I10JIs. Brruncnenue CHII,
HeﬁCTBYIOHlHX Ha MPOBOJHUK C TOKOM B MAarHUTHOM IIOJIC.
Brruncnenue CHJI, HeﬁCTBYIOHlHX Ha SHGKTpH‘{€CKHﬁ 3apsna,
,I[BPI)KyuIPIﬁCSI B MarHuTHOM IIOJIC. I/ICCJ'IC,I[OBaHI/Ie SIBIICHUH
3J'I€KTpOMaFHPITHOfI HMHAYKIOHWHW, CAMOUMHAYKIHUH.
Brruncnenue OHCPIruy MaroHuTHOI'O I10JIA. OOBbscHeHUE
IIpUHIUIIA ﬂeﬁCTBHH OJICKTPOABUT ATCIIA. OOBscHeHHE
IIpHUHOUIIA ,I[eﬁCTBPISI reHeparopa 3JICKTPUICCKOTIO TOKa 1
QJICKTPOU3IMCEPUTCIIbHBIX HpI/I60pOB. OObsACHEHHE poIn
MardUTHOTI'O MOJII 3eMIIH B )KU3HU paCTCHHﬁ, JKHBOTHBIX,
YCJIOBCKaA. HpI/IBC,ZleHI/IC OpUMCPOB MMPAKTHUYCCKOI'O
INPUMCHCHUA U3YYCHHBIX HBJ'ICHI/Iﬁ, 3aKOHOB, HpI/I60p0B,
YCTDOﬁCTB. HpOBC,Z[CHI/IG CPAaBHUTCIIbHOI'O aHaJIn3a CBOMCTB
QJICKTPOCTATUYCCKOI'O, MAIrHUTHOI'O U BUXPEBOI'O
OJICKTPUYICCKUX moneit. O0bsicHeHHE Ha npuMepe
MAarauTHBIX ﬂBHCHHﬁ, noucmMy (bI/IBI/IKy MOKHO
pacCMaTpuBaATh KaK MCTAJUCHUIITIMHY

Bxoanoii
dopme:

- TCCTUPOBAHMA 110
OCHOBOTOJIAraroIIiM
IIOHATUAM OTUCHUIIIINHBI.

KOHTPOJIb B

Texkymuii KOHTpPOJIb B
dopme:

- YCTHOTO M HHUCHMEHHOTO
orpoca;

- IPaKTUYECKUX PadoT;

- TECTUPOBAHMS IO TEMaM,
- IOJIyYEHUS 3a4eTa 1o
nmabopaTopHBIM padoTaM.
PyOe:xHbIii KOHTPOJIb B
popme:

- KOHTPOJIbHBIX paboT 10
KaXJ0i TeMe U pa3eny
JUCITUTITUHBL;

Ouenka:

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

4. Kos1e0aHuS U BOJIHBI.

Mexanuueckue
Konebanus

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJICOaHHIA
MAaTEMaTHYECKOTO MaSTHHKA OT €0 JITHHEI, MAaCChI 1
aMILIUTYIbI KolleOanuii. Beraucienune nepruoaa KoacOaHmin
MAaTEMAaTHYECKOI0 MasSTHUKA 10 H3BECTHOMY 3HAYEHHIO €TI0

Bxoanoii
dopme:

- TCCTUPOBAHMA 110

KOHTPOJIb B
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JUTHHBL. BBIpa00oTKa HaBBIKOB BOCIIPUHUMATb,
aHAJIM3UPOBATH, TIepepadaTHIBATh U NMPEIBSBIAThH
WH(pOPMAIIHIO B COOTBETCTBUH C TIOCTABICHHBIMU 3a/Ia4aMH.
[TpuBeneHue NMPUMEPOB aBTOKOJICOATEIHHBIX MEXaHUYCCKUX
cucteM. [IpoBenenue kinaccupukanuy KoneOaHui

Ynpyaue eonnvt

U3mepenue nmuHb 3ByKOBOM BOJIHEI 110 pe3yjIbTaTaM
HaOII0CHUH NHTEP(PEPEHITNH 3BYKOBBIX BOJIH.
HabGnronenue u 00bsicHeHHE ABICHHUI HHTEP(EPCHIIUU U
mudpakIuy MexaHnueCcKux BoJH. [Ipencrasienue
o0racTell MpUMEHEHHS YIIbTPa3BYKa U MEPCIICKTUBEI €T0
WCIIOJIB30BaHUS B PA3JIMYHBIX 00JIACTAX HAYKU, TCXHUKH, B
MeaunuHe. V3moxkeHne cyTi SKOJIOTHIECKUX podieMm,
CBSI3aHHBIX C BO3/ICHCTBHEM 3BYKOBBIX BOJIH HA OPTaHU3M
YeJIoBeKa

DnexmpomacHumu
ble Konebamus

HabGnmroaenue ocruiorpaMM rapMOHHYECKHX KOJIeOaHUH
CHJIBI TOKa B miend. VccieaoBanme SIBICHHS DICKTPHICCKOTO
pe3oHaHca B mocieaoBaTenpHoM nenu. IlpoBeaenme
aHaJOTHN MEXIY (PU3NISCKUMH BETMINHAMHY, XapakK-
TEPU3YIOMUMI MEXaHHUYCCKYIO B 3JICKTPOMAarHUTHYIO
KoJebaTenbHbIe CHCTEMBI. VccienoBanre IpHUHITHIIA
IeicTBUs TpaHchopmaTopa. MccnenoBanre NpHHIUIIA
JIENCTBHUS IeHepaTopa IepeMEHHOro Toka. lcmonp3oBanue
WHuTepHeTa 17151 TOMCcKa HHPOPMAIIMHA O COBPEMEHHBIX
croco0ax mepeaadyn dICKTPOIHEPTHH

OnexmpomasHummu
ble BOJIHbL

Ocy1iecTBICHHE paaroIIepeIadil H paaHoIpHeMa.
UccnenoBanre CBOMCTB JEKTPOMArHUTHBIX BOJIH C
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa. Pa3BuTHe [IeHHOCTHOTO
OTHOIIICHUS K H3yJaeMbIM Ha ypoKaxX (DH3UKH 00bEKTaM H
OCBaWBaeMbIM BHJaM AcATeIbHOCTH. OOBICHEHHE
MPUHITUITHAITBHOTO PA3IHIHs IIPUPOILI YIPYTHX U
3JIEKTPOMArHUTHBIX BOJIH. M3710’KEHHE CYTH 3KOJIOTHUECKHUX
po0JIeM, CBI3aHHBIX C DJICKTPOMArHUTHBIMHU KOJICOaHUIMHU
1 BomHaMH. OOBICHEHUE POJTH YJICKTPOMArHUTHBIX BOJTH B
COBPEMEHHBIX HCCIIeIOBAaHMIX BceaeHHOM

OCHOBOITIOJIarartoum
TOHATHAM OTUCIUIIIINHBI.

Tekymuii KOHTpPoJbL B
dopme:

- YCTHOTO M THCHMEHHOTO
ompoca;

- MPaKTHYECKUX PaboT;

- TECTUPOBAHUS TI0 TEMaM,
- IOJIyYEHHS 3aUeTa 1o
J1abopaTOPHEIM paboTam.
PyOe:xHbIli KOHTPOJIbL B
dopme:

- KOHTPOJIBHBIX paboT TI0
KaXJI0 TeMe U pa3aeiny
JUCITUILTUHBL;

Ounenka:

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

5. OnTuka

Ilpupooa ceema

[IpuMmeneHre Ha TPAKTUKE 3aKOHOB OTPAKCHHUSI U
MIPETIOMJIEHUS CBETA IPH pelIeHnu 3aaa4. OnpeneneHue
CIICKTPAJbHBIX I'PaHUILl YYBCTBUTCIIbBHOCTH YCJIOBECUCCKOT'O
ri1a3a. YMEHHE CTPOUTH U300PaKEHUSI IPEIMETOB,
JlaBaeMble JIMH3aMU. Pacder pacCTOSHUS OT JIMH3HI 10
n300pakeHus npeaMeTa. Pacder onTuyeckoi CHIIbI JIMH3HI.
Nzmepenne hokycHOTO paccTosHUS TWH3EL. VcnbiTanne
MOJIeJIell MUKPOCKOIIA M TeNeCKoIa

Bonnosvie
ceolicmea ceema

Hab6monenuve siBiieHust HHTEp()EepeHIINH 3JICKTPOMArHUTHBIX
BoTH. HabOmromeHne sBiteHus THQPaKIng
3JIEKTPOMArHUTHBIX BOJH. I3MepeHHe JUTMHBI CBETOBOM
BOJIHBI T10 pe3yJIbTaTaM HaOJIOICHUS SBICHUS
nHTepdhepenun. HabmroneHue SsiacHus U pakiiny CBETa.
ITouck pas3auumii ¥ CXOJCTBA MEXKTY AUPPAKITHOHHBIM U
JIMCIICPCHOHHBIM criekTpaMu. IIpuBeaeHne mpuMepoB
TIOSIBJICHUS B IIPUPOJIE M UCIIOJIb30BAHHS B TEXHHUKE
SIBJICHUH MHTephEepeHIINH, TH(PPAKIIUH, TOIIPU3ALMNH H
nucnepcuu cBera. [lepeuncienre METOI0B MTO3HAHUS,
KOTOpPBIE UCITOIL30BaHbI PU U3YUYEHUH YKa3aHHBIX
SIBJICHUN

Bxoanoii
dopme:

- TCCTUPOBAHMUA 110
OCHOBOTMOJIAraroIiM
MOHATHSM AUCIUTUTHHEI.

KOHTPOJIb B

Texkymuii KOHTpPOJbL B
dopme:

- YCTHOTO M MHUCHMEHHOTO
onpoca;

- IPaKTUYECKUX PadoT;

- TECTUPOBAHMS IO TEMaM,
- IIOJTy4EHUs 3a4eTa 1o
nabopaTopHBIM paboTaM.
Py0e:xHbIii KOHTPOJIbL B
dopme:

- KOHTPOJIBHBIX paboT 10
KaXJI0ll TeMe U pa3aeny
JUCITUTUTAHBL;

Ounenka:

- pe3yJbTaTUBHOCTH
paboThI 00yUaroIIerocs
TIPH BHITIOJTHEHUH 33 JaHHH
Ha y4eOHBIX 3aHITHUSIX

6. DjieMeHTHI KBAaHTOBOI (PU3UKMH.
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Keanmosas onmuxka

Ha6monenne dorosnekrpudeckoro dddexra. O0bsIcCHEHUE
3ak0HOB CTOJIETOBA HA OCHOBE KBAHTOBBIX MPE/ICTABICHUIA.
Pacuer MakcHUMaIbHOM KMHETHUECKOW DHEPTUH IJICKTPOHOB
pH ¢doToraekTpuueckoM 3 dekre. OnpeneneHne padoOTh
BBIXO/1a JIEKTPOHA MO TPa(UKy 3aBUCHMOCTH MaKCUMATBHOM
KUHETHYECKO# SHEPTUH (POTOIIEKTPOHOB OT YACTOTHI
cgeTa.. [lepeunciienre MpUOOPOB YCTAHOBKH, B KOTOPBIX
MpUMEHsIeTCs Oe3-UHEPIHOHHOCT (hoTod(hdeKTa.
OObsICHEHNE KOPITYCKYIISIPHO-BOHOBOTO Tyai3Ma CBOMCTB
¢otoHoB. OOBSICHEHNE PO KBAHTOBOMN ONTHKH B PAa3BHUTHH
COBPEMEHHOU (PU3UKH

BxogHoii KOHTpPOJIbL B
dopme:

- TECTUPOBAHUS IO
OCHOBOTOJIAraroIIiM
MOHATHSM AUCIUTUTHHBI.

Tekymuii KOHTpPoJb B

dopme:
- YCTHOTO M TMHCHMEHHOIO

Duzuka amoma

Hab0mroaenue MMHEHYaTHIX CICKTPOB. PacueT 4acToThI
JUTMHBI BOJIHBI UCITyCKA€MOTO CBETA MPHU MEPEXOE aToMa
BOJIOPO/Ia U3 OJTHOTO CTAITMOHAPHOTO COCTOSIHUS B IPYTOE.
OOBsICHEHNE POMCXOKICHHS JTHHEHYATOI0 CIIEKTpa aToMa
BOJIOPO/Ia U PA3INYUS JIMHEWYATHIX CIIEKTPOB PA3IMYHBIX
ra3oB. MccrnenoBanue nuHenyaroro cnekrpa. Mccnenoanue
MPHUHIKIIA paOOTHI JJIOMUHECIICHTHOM Jamibel. HabmoaeHue
1 00bsICHEHHE TIPUHITUIIA IeHCTBHS Ja3epa. [IpuBenenue
MPUMEPOB UCIIOIB30BAHMS Ja3epa B COBPEMEHHON HAyKe U
texHuke. Mcrons3oBanue MHTEepHETa 171 IOMCKA
nH(OPMALIMHK O MEPCIEKTHBAX IPUMEHEHHUS J1a3epa

ompoca;

- MPaKTHYECKHUX PaboT;

- TECTUPOBAHHS IO TEMaM,
- MIOJTy4CHUS 3a4eTa 10
J1abopaTOPHEIM paboTam.

PyOe:xHbIii KOHTPOJIbL B
dopme:

- KOHTPOJIBHBIX paboT 10
KaXJ0i TeME U pa3aeiy

Duzuxa amomHozo
A0pa

HabGmroaenue TpekoB anbda-yacTull B kamepe Bunbcona.
PerucrpupoBanue sSaepHBIX U3IYYCHUH C IIOMOIILIO
cuetunka I eiirepa. Pacuer sHeprum cBsI3M aTOMHBIX SIIEP.
OrmpenencHue 3apsaa ¥ MacCOBOTO YHCIIa AaTOMHOTO S7pa,
BO3HHKAIOIIETO B Pe3yJIbTaTe PaIHOaKTHBHOTO pacmaa.
Brrurcnenune saeprum, 0cBOOOKIAOMIEHCS IPH
pamgroakTUBHOM pacmaje. OnpeaeaeHue IpoayKTOB SASPHON
peakuyn. BelduciieHre SHEpTrun, 0CBOOOXK IArOIICICS TpU
SIMEPHBIX peakusax. [loHnManue MpeuMyIecTB U
HEJ0CTAaTKOB UCIOIL30BAaHUS aTOMHOMN SHEPTHH H
HOHU3UPYIOIIHNX U3TyICHHH B MTPOMBIITUICHHOCTH, MEIH-
1uHe. M310KeHne CyTH SKOJIOTHIEeCKUX ITPo0IeMm,
CBSI3aHHBIX C OMOJOTHISCKUM JIeHCTBHEM PaTiOaKTHBHBIX
n3nydeHuit. [IpoBenenune kiraccuukanum 3IeMeHTapHBIX
YacTHII IO X (DU3UYECKUM XapaKTepUCTUKaM (Macce,
3apsay, BpEMEHH KU3HH, CIIHHY UT.].). [loHnMaHne
IIEHHOCTEH HAyYHOTrO IMO3HAHUS MUPA HE BOOOIIIE IS
YeJI0BEUeCTBA B IIEJIOM, a I KaKI0r0 00yJaromerocs
JUIHO, IIEHHOCTEH OBJIaJACHHUS METOJOM HAYIHOTO ITO3HAHUS
JUISL IOCTYDKCHHS yCITeXa B TI00OM BHJIE TIPAKTHUECKOM
JISATEITIBHOCTH

JUCITUTLTAHBL;
Ounenka:

- Pe3yJIbTaTUBHOCTH
paboTsI o0yUaromerocs
TIPY BBITIOJTHEHWUH 33 JaHHH
Ha Y4COHBIX 3aHATHIX

Conep:xanue XapakTe @DopMBI M METOABI KOHTPOJIS
ofyuenun p PHCTHKA OCHOBHDIX BH/I0B A€ATEILHOCTH W OLIEHKH Pe3yJIbTATOB
CTYAeHTOB(HA YPOBHe Y4eOHBbIX JIeiicTBHIi) 00yueHus
Baskueimue YMeHue 1aBaTh ONpPEACIICHUE U ONIEPUPOBATH Tekymuid KOHTpPOJIL B
XHMHYECKHe CJIEIYIOIMMH XUMHWYECKUMU TOHATUSIMU: popme:
NOHATHSHA BEILECTBO, XMMUYECKUI DIIEMEHT, aTOM, - YCTHOTO U IHUCBMEHHOIO

MOJICKYJIa, OTHOCHTEIbHBIC AaTOMHAS U
MOJICKYJISIPHAsI MAacChl, HOH, aJUIOTPOIIHS,
HU30TOIIbl, XUMHNYECKas CBA3b,
AJIEKTPOOTPHUIIATEIBHOCTD, BAICHTHOCTbD, CTCTICHD
OKHCJICHHSI, MOJIb, MOJISIPHAS Macca, MOJISIPHBIH
00BeM raz000pa3HbIX BEIIECTB, BEIIECTBA
MOJICKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOCHHUS,
PacTBOPBI, JICKTPOJIUT M HEAJICKTPOJIHT,
AJIEKTPOJIMTHIECKAS AUCCOIMAINS, OKUCITUTEID U

orpoca;

- IPaKTUYECKUX padoT;

- 1abopaTOPHBIX pPadoT;

- TECTUPOBAHUS T10
TEMaM.

Py0e:xxHbIN KOHTPOJIb B
dopme:

- IPOBEPOYHBIX paboOT 1O
OCHOBHBIM T€MaM
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BOCCTaHOBHTEIIb, OKUCIICHUE W BOCCTAHOBJICHNE,
TETI0BOM 3(PPeKT peakunu, CKOpOCTh
XMMHUYECKON peaKiny, KaTalu3, XUMUIEeCKOe
paBHOBECHE, YITICPOJHbII CKEJeT,
(byHKIIMOHATIBHAS TPYIIIA, H30MEPHS TOMOJIOTHS

JUCIUIINHBL,
- KOHTPOJIBHBIX paboT 1O
JIBYM paszjiesiaM
JVCLIUATUTMHBI,
- OTYETHI 110
71a00paTOPHBIM U
IPaKTHYECKUM paboTaMm.
Hroroswbiii
KOHTPOJIb B hopme
9K3aMeHa.

OCHOBHBIE 3aKOHBI
XUMHHU

@opMyIMpPOBAHHUE 3aKOHOB COXPaHEHUS
MacChl BEUIECTB U ITIOCTOSTHCTBA COCTaBa
BEILIECTB

YcraHoBKa NPUYUMHHO-CIIEICTBEHHOU CBSI3U
MEXIY COAEPKaHUEM ITHUX 3aKOHOB U
HaIlMCaHUEeM XUMHUUYECKUX (HopmMyIT U
YpaBHEHUH.

YcTaHOBKa 3BOJIIOIIMOHHON CYIITHOCTH
MEH/IEJIEEBCKOU U COBPEMEHHOM
(OpMYIHPOBOK MEPUOTUIECKOTO 3aKOHA
.M. MenneneeBa

OOnbsicHeHHEe (PU3UIECKOTO CMBICTA
CUMBOJIUKH MEPUOINYECKON TaOIUIIBI
xumudeckux anementoB J[.M1.MeHieneeBa
(HOMepOB 3J1e MEHTA, MepUoJia, TPYIIIbI) U
YCTaHOBKA MPUYUHHO-CJICICTBEHHOW CBSI3U
MEXIy CTPOCHUEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHUS CBOVCTB
JJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB B
MepUoIax U Ipymnmax .

XapakTepucTuKa 3JIEMEHTOB MaJbIX U
OOJBIIUX TEPUOOB 10 UX TOJIOKEHHIO B
[Tepuoanueckoit cucreme JI.M.Menneneesa

Tekymuii KOHTPOJIb B

dopme:

- YCTHOTO M IMUCBMEHHOIO
OMpoca;-  MPAKTHUYECKUX
pabor;

- 1abOpaTOPHBIX padOT;
- TECTHPOBAHUS T10
TEeMaMm.

Py0e:xxHbINi KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PaldOT 1O
OCHOBHBIM T€MaM
JUCIUILINHBL,

- KOHTPOJIBHBIX paboT 1O
JIBYM paszjiesiaM
JUCLUILINHBL,

- OTYETHI 110
71a00paTOPHBIM U
MIPaKTUYECKUM padboTam.

HToroBpiii KOHTPOJIb B
dhopMe rK3aMeHa.

OcHoBHBIE
TEOpPUH XUMMHU

YcTraHoBKa 3aBUCMMOCTH CBOMCTB XUMHUYECKHX
BEIIECTB OT CTPOCHHSI aTOMOB 00pa3yIOLIUX UX
XUMHYECKUX AJIEMEHTOB. XapaKTepUCTHKA
BOXHEHILIMX TUIIOB XUMUYECKHUX CBA3EH U
OTHOCUTEIBHOCTH 3TOW TUIOJIOTHH.

OObBsCHEHUE 3aBUCMOCTH CBOWCTB BCIICCTB OT UX

COCTaBa M CTPOCHUS KPUCTAJUTMUYECKUX PEIIETOK.
@opMyIMpPOBKa OCHOBHBIX MOJIOXKEHUIN TEOPUU
AIEKTPOJIUTUYECKON JUCCOIHAIIIHN 1
XapaKTEPUCTHKA B CBETE 3TOM TEOPUU CBOWCTB

OCHOBHBIX KJIACCOB HCOPTaHUYCCKHUX COG}II/IHCHI/Iﬁ.

(DOpMYJ'II/IpOBKa OCHOBHBIX ITOJIOKEHHUH TCOpHUU

XUMHYECKOT'O CTPOCHHUA OPraHN4YCCKUX COG}II/IHeHI/II\/'I

" XapaKTCPUCTHKA B CBCTC 3TOM TCOpHUUn CBOMCTB
OCHOBHBIX KJIACCOB OPraHUYCCKHX COC}II/IHGHI/Iﬁ

Tekymuii KOHTpPOJbL B
(popme:

- YCTHOTO M IMUCBMEHHOI'O
oIpoca;

- IpaKTUYECKUX pabdoT;

- 1abopaTOPHBIX PadoT;

- TECTUPOBAHUS IO
TEMaM.

PyOesxkHbIii KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PaldOT MO
OCHOBHBIM T€MaM
JUCIUIINHBL,

- KOHTPOJIBHBIX paboT 1O
JBYM pazjiesiaMm
JUCLUIINHBL,

- OTYETHI 110
71a00paTOPHBIM U
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MPaKTUYECKUM paboTam.

HUTOroBbiii KOHTPOJIb
B (hopMe dK3aMeHa

Baskueiimue XapaKkTepUCTHUKa COCTaBa, CTPOCHUS, CBOMCTB, Tekymuii KOHTpPOJIbL B
BeLeCTBA U MOJIyYEHUS U IPUME HEHUS BAKHEUIINX METAILJIOB dopme:
MaTepHaJIbl (IA u II A rpynm, antoMHuHUS, Kelle3a, a B - YCTHOTO M IIMCBMEHHOIO
€CTECTBEHHO-HAYYHOM Mpo¢usie U HEKOTOPHIX d- onpoca;
AJIEMEHTOB) U UX COEMHEHUN. XapaKTepUCTHKA - IPaKTUYECKUX padoT;
COCTaBa, CTPOEHUS1, CBOMCTB, OJIyYEHUS U IIPUME - 1abopaTtopHbIX paboT;
HeHus BaxHeimmx Hemeramios (VIIL A, VIIA, VIA - TECTUPOBAHUS 10
rpym, a Takxke azora u ¢pocdopa, yriaepoaa u TEMaM.
KPEMHHS, BOJIOPO/Ia) M KX COCTMHCHUH. - Py0e:xHblii KOHTPOJIb B
XapaKkTepUCTHUKa COCTaBa, CTPOCHUS, CBOMCTB, (popme:
MOJIyYEHUS U - IPUME HEHHS BaXKHEHIINX KJIaCCOB - IPOBEPOYHBIX PabOT MO
YIJIEBOIOPOOB (JIKAHOB, IUKJIOAJIKAHOB, AJIKEHOB, OCHOBHBIM T€MaM
QJIKUHOB, apEHOB) M UX HanOoJiee 3HAYNMBbIX B JUCLUILIINHBI;
HapOJHOXO3SHCTBEHHOM IUIaHE MIPEJICTAaBUTEIIEH. - KOHTPOJIBHBIX paboT 1O
AHanoruyHas XxapakTepUCTHUKA BaXKHEUILINX JIBYM paszzesiam
IIPEJACTABUTEINIEN IPYTUX KJIACCOB OPraHUYECKUX JUCHUTLITAHBI;
COEIMHEHMII: METaHOJIa U TAHOJIA CIOXKHBIX 3(HUPOB, | - OTYETHI MO
KHPOB, MBLJI, IBJETUIOB (POPMAIBACTHIOB U 1a00paTOPHBIM U
areTanbAeru/a), KETOHOB (aleToHa), KapOOHOBBIX MIPaKTUYECKUM paboTam.
KHUCJIOT (YKCYCHOU KHUCJIOTBI, /ISl €CTECTBEHHO- HToroBpiii KOHTPOJIb B
HAy4YHOTO MPOQUIIS MpeICTaBUTENeH APYTUX KiIaccoB | popme sK3amMeHa
KHCJIOT), MOHOCaXapu10B (TIFOKO3bI), JUCAXAPUIOB
(caxapo3sl), moIMcaxapuaoB (Kpaxmasa 1
L[EJUTIOJIO3bI),- aHUJIMHA, AaMUHOKHCIIOT, OEJIKOB,
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH,
Kay4yKOB, IJIaCTMacC
Xumuyeckuit Tekymuid KOHTPOJL B
SI3bIK M dopme:
CHMBOJIMKA - YCTHOTO M IIMCBMEHHOIO

Hcnonb3oBanue B yueOHOH U TpodeccroHATbHON
JEATEIbHOCTH XUMHUYECKNX TEPMUHOB U CUMBOJIMKH
Ha3BaHune n3y4eHHBIX BEIIECTB 110 TPUBUAIBHON WIIN
MEXIyHAPOAHOW HOMEHKIJIATYPE U OTPaKEHUE
COCTaBa 3TUX COCAVHEHUH C IIOMOIIBIO XUMUYECKUX
bopmyi. OTpakeHHe XUMUYECKHX ITPOLIECCOB C
IIOMOILBI0 YPAaBHEHUN XUMUUECKUX PEaKIIUiI

orpoca;

- IPaKTUYECKUX padoT;

- 1abOpaTOPHBIX padoT;

- TECTUPOBAHUA II0
TEMaM.

Py0e:xHbIN KOHTPOJIb B
dopme:

- IPOBEPOYHBIX paboOT 1O
OCHOBHBIM T€MaM
JUCLUIINHBL,

- KOHTPOJIBHBIX paboT 1O
JIBYM paszfiesiaM
JUCIUIINHBL,

- OTYETHI 110
1a00paTOPHBIM U
MPAKTUYECKUM paboTam.
HToroBbiii KOHTPOJIb B

dbopme
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nudepeHITMpPOBaHHOTO
3aueTa.

XuMuvecKkue Tekymuii KOHTPOJb B
peakuuu (popme:
- YCTHOTO M IHUCBMEHHOIO
orpoca;
- IpaKTUYEeCKuX pabdoT;
- mabopaTopHBIX paboT;
- TECTUPOBAHUS 110
OOBsicHEHHE CYIIHOCTH XUMHUYECKUX MTPOLIECCOB. TEMaM.
Krnaccudukanus XuMHUeCKUX peakluii o
Pa3IMYHBIM MPU3HAKAM: YHUCITY U COCTaBY NPOAYKTOB | PyOe:kHbI KOHTPOJIb B
U peareHToB, TEMI0OBOMY 3P (dEeKTy, HalpaBICHHUIO, popme:
(a3ze, HATMYHIO KaTAIM3aTOPa, U3MEHEHUIO CTENICHEH | - MPOBEPOYHBIX PadOT MO
OKHCJICHHUS AJIEMEHTOB, 00pa3yIOLIUX BEIIECTBA. OCHOBHBIM T€MaM
VYcranoBka Mpu3HAKOB OOIET0 U Pa3IMYHOTO B JUCLUIUINHBI;
TUIIOJIOTUU PEAKLUM JIJIs1 HEOPraHUYECKON 1 - KOHTPOJBHBIX pabOT MO
OpraHUYECKON XHUMUHU. JIBYM paszjiesiaM
Knaccudukanus BemecTB 1 NpoueccoB ¢ TOUKU JUCLUILIINHBI;
3peHus OKHUCIIeHUs1-BoccTaHoBIeHUsl. CocTaBieHue - OTYETHI 110
YpaBHEHUH peakUuid ¢ MOMOILBIO METO/1a 1a00paTOPHBIM U
AJIEKTPOHHOIO OajlaHca NPaKTUYECKUM padoTaMm.
OObscHeHrEe 3aBUCUMOCTH CKOPOCTU XUMUYECKOM
peaKuuu 1 MOJ0KEHHUS] XUMUYECKOro paBHOBecHs OT | MTOroBbIil KOHTPOJIb B
pa3IuYHbIX (HaKTOPOB dhopme rK3aMeHa
XumMuuyeckui BrinosiHEHNE XMMHUYECKOTO SKCIIEPUMEHTA B MOJHOM | Tekymuii KOHTPOJIb B
JKCIIEPUMEHT COOTBETCTBUH C MPaBUIAMU O€30MaCHOCTH. dopme:
Habmronenue, pukcanus u onucanue pe3yIbTaToB - YCTHOTO M IUCHbMEHHOI'O
IIPOBEJIEHHOI'O DKCIIEPUMEHTA orpoca;
Xumuyeckasn [TpoBeneHNEe CaMOCTOSTEIBHOTO MOUCKA XMMUYECKOW | - IPAKTUYECKUX PadoT;
uHdopmanus MH(OpPMAIIUY C UCTIOIH30BAHHEM Pa3IMYHbIX - 1abopaTOPHBIX PadoOT;

HCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3JaHU,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTA).
Hcnonb30BaHre KOMIBIOTEPHBIX TEXHOIOTHH JIIs
00paboTKH U Nepeaun XUMUYECKOi nH(popMaluy u
ee MpeACTaBJIEHUS B PA3IMYHBIX opMax

Pacuersl no

XHMHYE€CKHM
¢popmysnam n
YPABHEHHUSAM

YcTaHOBKa 3aBUCUMOCTH MEK/y KAYECTBEHHON U
KOJIMYECTBEHHOW CTOPOHAMH XUMHYECKHX O0BHEKTOB
U npoueccoB. Penienne pacueTHbIX 3a/1a4 1o
XUMHYECKUM (HOpMyTIaM U ypaBHEHUSIM

- TCCTUPOBAHHUA 110
TCMaM.

Py0e:xHbIN KOHTPOJIb B
dopme:

- IPOBEPOYHBIX pPaboT 1O
OCHOBHBIM T€MaM
JUCLUIUINHBL,

- KOHTPOJIBHBIX paboT 1O
JIBYM paszJiesiaM
JUCIUILINHBL,

- OTYETHI 110
1a00paTOPHBIM U
MPAKTUYECKUM paboTam.
HToroBbiii KOHTPOJIb B
(dhopMe rK3aMeHa

IIpoduiasHoe n

OO0bBsACHEHNE XUMHUUECKHUX 5[BJ'I€HI/II71, IMPOUCXOOAIIHNX B

Tekymuii KOHTpPOJbL B

npogecCHOHAIBLHO | IpUpPOJE, OBITY U Ha Npou3BoaAcTBe Onpenenenue dopme:
3HaYUMoe BO3MOYKHOCTEH MPOTEKaHUSI XUMUYECKUX - YCTHOTO M IMUCBMEHHOIO
coiepKaHue IpeBpalleHi B pa3inyHbIX ycnoBusix CobmofieHue | ompoca;
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MPaBWJI HKOJIOTMYECKU TPAaMOTHOTO TIOBEJICHUS B
okpy»xatomiet cpeae OreHKa BIUSHUSI XUMUYECKOTO
3arpsi3HEHUs] OKpY:Karolllel Cpeibl Ha OPraHu3M
YeJIOBEKA U JIPYTHE KUBBIC OPTaHU3MBI.
Cobnronenue npaBui 0€30MacHOr0 00paIeHus ¢
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH,
naboparopHbiM o0opynoBanuem [loaroroska
pPacTBOPOB 3alaHHON KOHLIEHTPAIIUH B OBITY U Ha
npousBojicTBe Kputrnueckas orieHKa 10CTOBEPHOCTH
XMUMUYECKON HH(OpMAINH, TTOCTYIAIONIEH U3 Pa3HBIX
HMCTOYHUKOB

- MPaKTUYECKUX padoT;
- 1abopaTOPHBIX PadoOT;
- TECTUPOBAHUS IO
TEMaM.

Py0e:xHbINi KOHTPOJIb B

dopme:

- IPOBEPOYHBIX PabOT 1O

OCHOBHBIM T€MaM

JUCLUIINHBL,

- KOHTPOJIbHBIX padoT 1O

JIBYM paszjiesiaM

JUCLUIUIMHBL,

- OTYETHI 110

71a00paTOPHBIM U

NPaKTUYECKUM padoTaMm.
HUTOroBbiii KOHTPOJIb B
dbopme 3K3aMeHa.
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Conepxanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BH/I0B /1eATEJIbHOCTH
00y4aouuxcs (Ha ypoBHe Y4eOHbIX JAeHCTBHIl)

DopMbI KOHTPOJIA

BBenenue

O3HaKoMJIEHHE C OMOJIOTHUECKUMH CUCTEMaMH Pa3HOTO
YPOBHSI: KJIIETKOM, OPraHU3MOM, TIOMYJISIHEN, SKOCHCTEMOH,
ounocepoii. Onpenenenue poiau OMOIOTHU B (HOPMUPOBAHUN
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHBI MUPA U
MPAKTUYECKOHN JCITETLHOCTH JTIOJICH.

OOy4eHue coOIOICHUIO TIPABUIT TOBEIICHHSI B IPUPOJIC,
OepeKHOMY OTHOIICHUIO K OMOJIOTHIECKIM 00bEKTaM
(pacTeHUsIM M )KMBOTHBIM M UX COOOIIIECTBAM) U UX OXPaHE

YeTHBIN o1poc
Odopmitenne
MPE3EHTALNI

YYEHHME O KJIETKE

XumMuueckas
OpraHu3anus
KJETKH

YMeHue npoBOAUTh CPAaBHEHUE XUMUYECKOW OpraHu3aluu
JKUBBIX U HEKUBBIX 0OBEKTOB.

[Tonydyenue npeacTaBiIeHUs O PO OPTAHUYECKUX U
HEOPraHWYECKHX BELIECTB B KIIETKE.

YCTHBIN 01poc

Ctpoenue u
GyHKIUM KIETKH

N3ydeHue cTpoeHus KIETOK 3yKApUOT, CTPOEHUS U
MHOT000pa3us KJIETOK PACTEHUN U )KUBOTHBIX C IIOMOIIIBIO
MHKpPOIIPENapaToB.

Habmroienue K1eTok pacTeHUN U 5KUBOTHBIX MO
MHKPOCKOIIOM Ha I'OTOBBIX MUKpoOIpCraparax, ux OrmuCaHue.
[IpuroroBieHue U ONUCAHNE MUKPOIIPENIAPATOB KIETOK
pacTEHUM.

YeTHBIM o1poc
TectupoBanue

OO0OMeH BelecTB "
npeBpalleHue
JHEPTUM B KJIETKe

YMeHHEe CTPOUTH CXEMbI SJHEPTETHYECKOT0 0OMEHA U
OnocuHTe3a O6enka, GOTOCHHTE3A.

[Tony4yeHue npeacTaBiIeHUs] O IPOCTPAHCTBEHHON CTPYKTYpe
6enka, mosexyn JJHK nu PHK

VYeTHbIl onpoc
[IpoBepounas
pabora

OPI'AHU3M. PASBMHOKEHUE U UHIANBUAYAJBHOE PASBBUTUE OPI'AHU3MOB

Pa3muokenune OBnazneHne 3HaHUSAMHU O Pa3MHOYKEHUU KaK O Ba)KHEUILEM YcerHbli onpoc
OpPraHu3MoB CBOMCTBE KUBBIX OPIaHU3MOB. TectupoBanue
YMeHune caMoCTOATENbHO HaXOJUTh OTJIMYUSA MUTO3a OT CpaBHuTenbHas
Mei03a, Onpeaeisis IBOIOLMOHHYIO POJIb 3TUX BUIOB Talnuia
JIEJIEHUs] KIIETKU
NupuBuayanbHoe | O3HaKOMIIEHHE C OCHOBHBIMU CTaIMSIMU OHTOT€HE3a Ha YcrHbli onpoc
pa3BuTHe pUMepe pPa3BUTHUSI MO3BOHOYHBIX KUBOTHBIX.
OpraHusma YMeHue XxapakTepu30BaTh CTa U TOCTIMOPHOHAIBEHOTO
pa3BUTHS Ha IpUMepe yenoBeka. O3HaKOMIIEHHE ¢
IPUYMHAMU HAPYIIEHUH B pa3BUTHH OPraHU3MOB.
Pa3BuTHe ymeHus npaBuiabHO GOPMHUPOBATH TOKA3aTEIbHYIO
0a3y PBOJIOIIMOHHOTO PAa3BUTHS )KUBOTHOTO MUPA
OCHOBBI 'EHETHUKH U CEJEKIINU
OcHoBHBIE O3HaKkoOMJIEHHE C TPEIMETOM, 33Ja4aMi, OCHOBHBIMU VYeTHBIM onpoc
TOHATHS U MOHSTHUSMM U 3aKOHaMHU TeHeTukH. [lomyuenne Tecr

3aKOHbI 'T€HETUKHU

MMpEaACTaBJICHUA 00 OCHOBHBIX METOJaX 'CHETHUKH.

Pemrenue 3agau

3akoHOMepHOCTH
HACJIe/ICTBEHHOCT
HH
W3MEHYUBOCTH

O3HaKOMJICHHE C HACIE€ACTBEHHON U HEHACIEICTBEHHOU
M3MEHUYUBOCTHIO U €€ OMOJIOTMUECKOM POJIbIO B DBOTIOIIUU
YKHUBOT'O MHPA.

[Tonyuyenue npencTaBieHHs O CBSI3U TEHETUKU U METUIIMHBI.
O3HaKOMJICHHE C HACJIEACTBEHHBIMH OOJIC3HAMU YEI0BEKA, X
MPUYMHAMHU U TTPODUITAKTHKOM.

N3yuenne BIUSHUS aJIKOTOJIM3Ma, HAPKOMAaHUH, KypEeHHUs Ha
HaCJIEeJICTBEHHOCTh Ha BUAEOMAaTepHUale.

AHnanu3 GeHOTUITUYECKON N3MEHUYNBOCTH. BhIsiBIIeH e
MYTareHoB B OKpYXalollel cpesie 1 KOCBEHHAas OLICHKa

VYeTHBIM onpoc
[IporpammMupoBaHHBI
W INKTaHT
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BO3MOJXHOTI'O MX BJIMAHHA Ha OPraHU3M

OCHOBBI MeTOIbI
ceJIeKIUN
pacrenmii,
JKHBOTHBIX H
MHKPOOPTraHU3MO
B

[Tonydenue npeacTaBieHus: O TECHETUKE KaK O TEOPETUYECKOU
OCHOBE CEJIEKI[UU.

Pa3BuTre MeTanpeaMeTHBIX YMEHUHN B POIECCE HAXOXKACHUS
Ha KapTe [EHTPOB MHOTOOOPA3Hs M MIPOUCXOKICHHUS
KyJbTYPHBIX PACTCHHUI U JOMAIIHUX >KUBOTHBIX, OTKPBITHIX
H. 1. BaBuioBbIM.

W3ydyeHune MeTo10B THOpUIN3ALIUN U HCKYCCTBEHHOTO
otOopa. YMeHne pa3oupaThCsi B ATHUECKUX aCTIEKTax
HEKOTOPBIX JTOCTHKEHUN B OMOTEXHOJIOTHH.

O3HaKOMJIEHUE C OCHOBHBIMU JOCTUKEHUSIMU COBPE-MEHHOM
CEJIEKIINH KYJIbTYPHBIX PACTCHHM, TOMAITHUX KUBOTHBIX U
MHUKPOOPTaHHU3MOB

VYeTHbIl onpoc

INPOUCXOKJAEHUE U PAZBUTHUE )KU3HU HA 3EMJIE. 9BOJIIOLIUO

HHOE YYEHHUE

IIpoucxo:xnenue u
HAYaJbHbIE
3TAanbl Pa3BUTHA
JKH3HHU Ha 3emuie

AHaIU3 1 OlIEHKA Pa3IMYHBIX THIIOTE3 MTPOUCXOKICHUS
JKU3HU.

[TonyyeHnue npeacTaBieHus 00 YCIOKHEHUH KUBBIX
OpPraHu3MOB Ha 3eMJIe B IIPOIIECCE IBOIIIOLINH.

YMeHHEe YKCIIEPUMEHTAIBHBIM ITyTEM BBISBIISTH aJallTUBHBIC
0COOCHHOCTH OPTaHU3MOB, UX OTHOCHUTEIIBHBIN XapakTep.
O3HakoOMJIEHHE ¢ HEKOTOPBIMU MPEICTABUTENIAMU PEIKUX U
MCYC3AIOIINX BUIOB PACTCHHUI U )KHBOTHBIX.

[IpoBenenue onrcanusi 0ocodei 0HOTO BUA 10 MOp¢o-
JIOTUYECKOMY KPHTEPHIO TIPH BHITIOTHCHUH JTa00paTOPHOI
paboThl. BeIsiBIIEHUE YepT MPUCTIOCOOIEHHOCTH OPTaHU3MOB K
pa3HbIM cpesiaM 00uTaHus (BOJIHOM, HA3€MHO- BO3YIITHOH,
MTOYBEHHOM).

VYeTHbll onipoc

Hcrtopus
pa3BUTHA
IBOJIIOLMOHHBIX
uaen

N3yuenune naciaeaus yeaoBeYeCcTBa Ha MpUMeEpe 3HAKOMCTBA €
ucTopuen pa3Buths 3BOIONMOHHBIX uien K. Jlunues, XK. b.
Jlamapxka Y. JapBuna. O1ieHuBaHUE POJIA SBOJTIONUOHHOTO
y4eHus B (GOpMHUPOBAHUH COBPEMEHHOMN €CTeCTBEHHO-
Hay4YHOW KapTHUHBI MUDA.

Pa3BuTHE CITOCOOHOCTH SICHO U TOYHO M3JIaraTh CBOM MBICIIH,
JIOTUYECKH 0OOCHOBBIBATH CBOKO TOUKY 3PEHUS,
BOCIIPUHUMATh M aHATTU3UPOBATh MHEHUSI COOECETHUKOB,
MPU3HABAasi MPABO JPYTOro YeJI0OBeKa HA NHOE MHEHHE.

VYeTHBIM o1poc

Muxkpo3Bosrouus
"
MaKPOIBOJTIOLHSA

O3HakoMJIEHHE C KOHLENIUEN BUIa, €e KpUTEpUIMH, 10A00p
MMPpUMEPOB TOI'0, YTO MOMMYJIAIHA — CTPYKTYypHasA CAUHHLA
BUJIA U 3BOJIIOLINU.

O3HaKOMIIEHHE C ABVKYIIUMUCS CUJIAaMH 3BOJIIOIUA U €€
JI0Ka3aTeIbCTBAMHU.

YcBoenne TOro, 4YT0 OCHOBHBIMH HAIIPaBJICHUAMU
HBOJIIOI[MOHHOTO Tporpecca sBISIOTCS OMOTOTHUECKUI
mporpecc u OMOJIOTHYECKUN perpecc. Y MEHHEe OTCTanuBaTh
MHEHHE, O COXpAaHEHUU OMOJIOTHYECKOTO MHOT000pa3us Kak
OCHOBE YCTOMYMBOCTH OMOCHEPHI U MPOTPECCUBHOTO €€
pa3BUTHsL. Y MEHHUE BBIABISTh MPUUMHBI BBIMUPAHUS BUJIOB.

YeTHbIl onpoc
TectupoBanue

MNPOUCXOXJIEHHUE YEJIOBEKA

AHTpONoOreHes
YenoBeueckue
pacsl

AHau3 1 OLIEHKA Pa3JIMYHbIX TUIIOTE3 O MPOUCXOKIACHUU
YyeJIoBeKa.

Pa3BuTHE yMEHUS CTPOUTH JOKA3aTENbHYIO 0a3y 1Mo
CpPaBHUTEIHHOMN XapaKTEPHUCTUKE YETIOBEKA U MMPUMATOB,
JIOKa3bIBasi UX POJICTBO.

BrIsBiIEeHNE 3TAIIOB 3BOJIOIMH YeJIOBEKa. Y MCHHE

YCTHBIN 01poc
CocraBneHue
TaOIULIBI
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JIOKa3bIBaTh PABEHCTBO YEJIOBEUECKUX pPac Ha OCHOBAaHUU UX
POJICTBA M €IMHCTBA MPOUCXOXKACHUs. Pa3BuTne
TOJIGPAHTHOCTHU, KPUTHKA PACU3Ma BO BCEX €r0 MPOSIBJICHUSIX.

OCHOBbBI 3KOJIOI'nn
JkoJioruss — N3yuenune skonorndeckux GakTOpOB U X BIMSHHS HA VYeTHbll onpoc
HAyKa 0 OpraHU3MBl. CpaBHuTtenbHas
B3aMMOOTHOIIE- 3HAKOMCTBO C 3KOJIOTUYECKUMHU CUCTEMAMM, UX BUJTOBON 1 Tabnuna
HHSIX OPTaHU3MOB | IPOCTPAHCTBEHHOH CTPYKTypamMu. Y MEHUE OOBACHATD TectupoBanue

IIPUYMHBI YCTOMYMBOCTU U CMEHBI 3KOCUCTEM.
O3HaKOMJIEHHE C MEXKBHUI0BbIMU B3aUMOOTHOILIEHUSIMHU B
IKOCUCTEME: KOHKYPEHIIMEH, CHMOM030M, XUIITHUIECTBOM,
apa3uTU3MOM.

YMeHue cTpouTh ApyCHOCTb PACTUTEIBHOTO COOOLIECTBA,
IUILEBBIE LI U CETU B OMOLIEHO3€, a TAKXKe IKOJIOTHYECKHE
HUPAMHU/IBI.

3HaHuE OTIIMYUTENIBHBIX IPU3HAKOB UCKYCCTBEHHBIX CO-
00IIECTB — arpo’KOCUCTEMBI H YPOOIKOCHCTEMBI.
Onucanue aHTPOIIOT€HHBIX U3MEHEHUH B €CTECTBEHHBIX
NPUPOIHBIX JTaHAMAPTaX CBOSH MECTHOCTH.
CpaBHUTENBHOE ONMCAHUE OJHON U3 ECTECTBEHHBIX
IPUPOJIHBIX CUCTEM (HAIIpUMED, Jieca) U KaKOW-HUOY/Ib
arpo’KOCHUCTEMBI (HalpuMep, MIIEHUYHOTO TOJIs).
CocraBieHHe CXeM Iepeiaul BEIIECTB U SHEPTUH 110 LIETISIM
HUTAHUS B IPUPOJIHON IKOCUCTEME M arpoLIeHO3e.

buocdepa —
rjiodajgbHast
IKOCUCTEMA
buocdepa n
YeJ10BeK

Oznakomienue ¢ yuenueM B. 1. Bepuaackoro o 6uocdepe
KaK 0 T1o0aibHON IKOCHCTEME.

Hanuuue npencraBieHus 0 CXeMe SKOCUCTEMbI Ha TIPUMEPE
6uochepsl, KpyroBOpoTe BEIIECTB U MPEBPAIICHUH SHEPTUU B
ouocdepe.

YMeHue 10Ka3bIBaTh POJb )KUBBIX OPraHU3MOB B Ouocdepe Ha
KOHKPETHBIX MpuMepax. HaxoxaeHune cBsS3u H3MEHEHHS B
ouocepe ¢ MOCIEACTBUSIMU AATEILHOCTH YeTIOBEKa B
OKpYXaIoIIei cpeie. YMEHHE ONPeeNaTh BO3ICUCTBUE
MIPOU3BOJICTBEHHOM JESITEIIbHOCTH Ha OKPYIKAIOIIYIO CPEY B
obyactu cBoel Oyyien npodeccuu.

O3HakoMJIEHHE € TTI00aTbHBIMU YKOJIOTHYECKUMU
npobyieMaMu .

Onucanne HCKYCCTBEHHOM 3KocHCTeMbl. Pemenue
HKOJIOTHYECKUX 3aJ1a4. J[eMOHCTpHpOBaHNE YMEHUS
MIOCTAaHOBKH LI€JIEN AESTENbHOCTH, IJIAHUPOBAHUS
COOCTBEHHOM JIEATETLHOCTH JJIS TOCTHXKCHHS TIOCTABIICHHBIX
1esei, NpeIBUIEHUs] BO3MOXKHBIX PE3YyJIbTAaTOB ITHX
JIEUCTBUI, OPTaHU3AI[UU CAMOKOHTPOJIA U OLIEHKH
MOJTyYEHHBIX pe3yabTaToB. OO0ydeHHe COOII0ICHUIO TIPABHIT
MOBEJICHUS B IPUPO/JIE, OEPEIKHOMY OTHOIICHHIO K
OMOJOTUYECKUM 00bEeKTaM (PaCTEHUSIM, JKUBOTHBIM U UX
coo00111ecTBaM) M UX OXpaHe

TecToBBIN KOHTPOJIb
10 TeEMeE

«OCHOBBI SKOJIOTHH
u 6uocdepa»

IIporpamupoBaHHBIii
JUKTaHT

BUOHHUKA

buonnka kak
OJIHO M3
HANpPaBJICHUH
OMO0JIOTUM U
KHOCPHETHKH

3HAKOMCTBO C TPyOYaTHIMU CTPYKTYypaMu B )KHBOU MIPH- POJIE
Y TEXHUKE, a9POIMHAMAYECKUMHU U THUIPOANHAMUYECKUMU
YCTPOMCTBAMU B )KUBOM IPUPOJIE U TEXHUKE. Y MEHUE
CTPOMUTH MOJIETN CKJIAYaTON CTPYKTYPBI, UC- TIOJIb3YEMBIE B
CTPOMUTEIBCTBE

Odopmnenue
MIpe3eHTaIUi
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Conep:xkanue XapakTepucTHKA OCHOBHBIX BUJ0B Y4eOHOM Dopmbl
00yJeHHus JeATeJTLHOCTH 00YUAIOIIUXCS KOHTPOJIsI
Brenenne 3HaAKOMCTBO C OOBEKTOM M3yueHUs dKojoruu. Omnpenenenue | YCTHBIN ompoc

POJIH HKOJIOTUH B (POPMUPOBAHHH COBPEMEHHOM KapTHHBI
mupa. JleMOoHCTpauus 3Ha4eHUs SKOJIOTMH IPU OCBOCHUU
npodeccuil ¥ CreUaIbHOCTEH CPETHETO

1. 9K

OJIOI'UA KAK HAVUYHA S JUCHUTIVIMHA

OO011ast KOIOTUs

YMeHue BBISBIATH 00IIME 3aKOHOMEPHOCTH JICHCTBUS
(baxTopoB cpezpl Ha opranusM. Iloxydyenue npeacraBienuii o
MOMYJISIIAY, YKOCHCTeMe, brocdepe.

VYeTHbII onpoc
TectupoBanue

ConmanbHas 3HAKOMCTBO C MIPEAMETOM U3YUYEHHUS COLMATBHON KOJIOTHUH. VYcerHblit onpoc
DKOJIOTHUS YMeHMeE BRIICIISTE OCHOBHEIC YEPTRI CPEAbI, OKPYKAIOIICH Tect
[Ipuknannas YMeHue BBISBIIATh PETHOHAILHBIC SKOJIOTHUecKre mpodsieMbl | KoHTponbHas
9KOJIOTHS Y YKa3bIBaTh NPUYMHBI UX BO3HUKHOBEHUS, & TAKXKE paborta

BO3MOYKHBIE IYTH CHUYKEHUS MTOCIIEACTBUI HA OKPYKAIOLLYIO

2. CPEJJA OBUTAHMA YEJIOBEKA 1N OKOJIOTUYECKAS BE3OITACHOCTD

Cpena oOutanus
YeoBeKa

OBnaneHue 3HaHUAMU 00 OCOOEHHOCTSIX CpeJlbl OOUTAHUS
4eJI0BEKA U €€ OCHOBHBIX KOMIIOHEHTOB. Y MEHHE
(dopMHpOBaTH COOCTBEHHYIO MO3HUIIHIO IO OTHOIIEHHUIO K
CBEJICHUSIM, KaCArOIMMCs TIOHATUS «KOM(OPT cpezp
oOHUTaHus YCJIOBCKa», NOJIY-4a€MbIM U3 Pa3HBIX UCTOYHUKOB,
BKJIFOYas PeKJaMy. 3HaHNE OCHOBHBIX 9KOJIOTHYECKUX

VYeTHBII onpoc

I'oponckas cpena 3HAKOMCTBO C XapaKTepUCTUKAMU TOPOJCKOI KBapTupsl kKak | OdopmieHue
OCHOBHOTO 3KOTOIIa COBPEMEHHOTI'O Y€JIOBEKa. Y MEHUE pe3eHTalun
OTIPEACIIATh YKOJIOTUYECKUE TTapaMeTPbl COBPEMEHHOTO [IpoBepounas
YeJI0BEYECKOT0 KUJIHIIA. 3HAHNE IKOJIOTHYeCKHX TpeboBanmii | paboTa
K YPOBHIO [ITyMa, BUOpAIIUU, OPraHUu3allii CTPOUTEILCTBA
JKUJIBIX U HEKUJIBIX TIOMEUIEHUH, aBTOMOOMIIBHBIX JJOPOT.
Cenbckas cpena 3HaHHE OCHOBHBIX IKOJIOIMUYECKUX XapaKTEPUCTUK CPEJIbI TectupoBanue

00UTaHUS YEIIOBEKA B YCJIOBUAX CeJIbCKOM MECTHOCTH.

3. KOHLEIMA YCTOMYMBOI'O PASBUTUS

Bo3uuknoBeHne
KOHIIETIITUHN
YCTOMYHBOTO
pa3BUTUSA

3HaHUE OCHOBHBIX MOJIOKEHUHN KOHIIETIIUU YCTOMIMBOTO pa3-
BUTHS U TIPUYHH €€ BOBHUKHOBEHUS. Y MeHUe (hOpMUPOBATH
COOCTBEHHYIO TTO3HUIIMIO 110 OTHOIIEHUIO K CBEIACHUSM,
KacCarolIMMCS MOHATUS «yCTOMYUBOE Pa3BUTHUEY.

VYeTHBII onpoc

Y CcTOMYNBOCTE U
pa3BUTHE

3HaHUE OCHOBHBIX CIIOCOOOB PELICHHUS HKOJIOTHUECKUX
npo0JieM B paMKaxX KOHUENIUHN «Y CTOWYUBOCTD U Pa3BUTHEN.
YMeHue paziinyaTb YdKOHOMUYECKYI0, COLIMANIBHYIO,
KYJBTYPHYIO U OKOJIOTHYECKYIO YCTOMYUBOCTh. Y MEHHE
BBIYHCIIATh UHAECKC YEJIOBEYECKOIO Pa3BUTHS 110 OTHOILIEHUIO
K OKpY’Karolen cpese.

IIpoBepouHas
paborta

4. OXPAHA ITPUPO/IbI

IIpuponooxpanHas
JesITeNIbHOCTD

3HaHUE UCTOPUU OXPaHbl NpUpoabl B Poccun 1 0OCHOBHBIX
TUTIOB OpPTaHU3AIUH, CIOCOOCTBYIOIIUX OXPaHE MPUPOJIBI.
YMeHue onpenensaTh COCTOSHUE IKOJIOTUUECKON CUTYaluU
OKpY>KaloIllel MECTHOCTH U MPeIJIaraTb BO3MOYKHBIE Ty TH
CHUKEHMS aHTPOIIOT€HHOTO BO3JAEHCTBUS HA IIPUPOAY.

VYceTHBIT onpoc

IIpuponnsie pecypcel
U UX OXpaHa

YMeHue noIbp30BaThCsl OCHOBHBIMH METOJIAMH HAYYHOT'O
MO3HAHMS: OITMCAHUEM, H3MEPEHUEM, HAOIIOICHUEM — ISt
OLICHKH COCTOSHHSI OKPYIKAOIIeH CPe/Ibl U €€ TIOTPEOHOCTH
B OXpaHe.

KoHnTponbsHas
pabora
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HnaHpreMHe JIMYHOCTHBIC PE3YJIbTATHI B XOAC pCain3alivy IporpaMMbl ANCHUIIIINHBL

OVI.12 EctecTBO3HAaHME
JUTS CTICTIMAIBHOCTH TYMAaHHTAPHOTO TIPO(HIIS

Kon
JIM4HOCTHBIE pe3yJabTaThl JMHHOCTHDIX
pe3yJIbTaTOB
peanu3alnuy NporpaMMbl BOCIIUTAHUS
peaju3anuu
(Oeckpunmopbt) NpOrpaMMebl
BOCIIUTAHUSA
Cobromaronuii ¥ mponaraHupyONUi IpaBuiIa 30pOBOr0 U 0€30mMacHOro odpasza KHU3HH,
CIOpTa; MHpeaynpexaaomuil J1ub0 MpeoAoseBalONIMi 3aBUCUMOCTA OT aJIKorojisi, Tabaka, JIP 9
MICUXOAKTUBHBIX BEIIECTB, a3apTHbBIX urp u T.JA. COXpaHSOMUNA TCUXOJOTUYECKYIO
YCTOWYMBOCTh B CUTYaTUBHO CJIOKHBIX WM CTPEMHUTENIbHO MEHSIOIINXCS] CUTYAIHSIX
3a00TAIMKACS O 3alIUTe OKPYKAKIIEH Cpebl, COOCTBEHHONH M 4y»Oil 0€30MacHOCTH, B TOM JIP 10
qriciie IuppoBoit
Cnenuanproctu 54.02.01 J{uzaitn (o oTpacisam)
JIMYHOCTHBIE Pe3yJbTAThI
peajM3anuy NpPOrpaMMbl BOCIIMTAHUS, OIIPe/leJIeHHbIE 0TPACIeBbIMH TPEOOBAHUSIMHU
K J1eJIOBBIM Ka4eCTBaM JIMYHOCTH
JIP 13

BriOuparomuii onTuManbHble ciocoObl pelieHns NpodecCHOHAIbHBIX 33]a4 HAa OCHOBE
YBaKEHMsI K 3aKa3UMKY, IOHUMaHUs €ro norpeOHocTen
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