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COJEP)KAHME

[TosicHuTenbHas 3anucka

OO011ast xapakTepUCTHKa Y4€OHOM TUCIUITIIMHbI

MecTo yueOHON JUCUMILIMHBI B yUeOHOM ILIaHe

PesynbTaTsl ocBOEHUS YyUEOHOM IUCLUILIMHbI

Copneprxanue yueOHOH TUCIUITIMHBI

CrpykTypa ¥ TeMaTHYeCKUH TU1aH Y4eOHOU AUCIUTITUHBI
Y4yeOHO-MEeTOANYECKOE U MaTepUaTbHO-TEXHHUYECKOE 00EeCTICUCHHE

XapaKTepI/ICTI/IKa OCHOBHBIX BUJ0B JCATCIBHOCTHU O6yan-OHlI/IXC$I,
KOHTPOJIb U OLICHKA PE3YJIbTATOB yqe6H0171 AUCHHUITIIMHBI



1. TIosicHuTenbHAs 3alUCKA
1.1. O6aacTh npuMeHeHHus1 padoueil mMporpamMMel
Pabouas mporpamma o61ieoOpazoBaTenbHON yueOHOM PHU3MKA U €CTECTBO3HAHUE SBIISIETCS YAaCThIO
MIPOrpamMMBbI IOJATOTOBKH crieluanucToB cpeaHero 3BeHa (nanee [IIICC3) B coorBercTBHM ¢ PI'OC mo
cnenuanbHOCTSIM CIIO TexHOMOTHYecKoro NpoQuis, peaqu3yeMbIX B aKaJEeMHH.

1.2. HopmaTtuBHas 06a3a s pa3padoTku padoyeil nporpaMmsl:

PaGouasi nporpamma paspadoraHa Ha OCHOBe

e degepanbHOTO TOCYIApCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa CpeaHero oodmero oOpa3oBaHus,
YTBEPKJICHHOTO MpUKa3oM MuHHCTEepCTBa 00pa3oBanus U Hayku Poccuiickort @enepamnuu ot 17 mas 2012
r. Ne 413(pen. ot 29.06.2017);

e @enepalibHBIX TOCYIAPCTBEHHBIX 0Opa30BaTENbHBIX CTAHAAPTOB CPEAHEr0  MpodeccroHAIbHOTO
00pa3oBaHus MO CHEIHATBHOCTSIM:

e 08.02.01 «CtpoutenscTBO M O3KCIUTyaTaluus 34aHUM M COOPYXKEHUI»., YTBEPKICHHOI'O IPUKA30M
MunucrepctBa oOpa3zoBanust U Hayku Poccmiickoit ®@enmeparuu Ne 2 ot 10.01 2018 1., 3apeructp.
MunuctepcerBom roctunuu (per. Ne 49797 ot 26.01.2018r.)

e 08.02.06 «CTpouTeNbCTBO W IKCIUTyaTallMs TOPOJACKHX IyTeH COOOMICHHUS», YTBEP)KICHHOTO IMPHUKA30M
MunuctepctBa oOpazoBanus u Hayku Poccuiickoit ®@epeparuu Ne 31 ot 15.01 2018 r., 3apeructp.
MunucteperBoM roctunuu (per. Ne 49946 ot 06.02.2018r.)

e 08.02.07 «MoHTaX U OSKCIUlyaTallsi BHYTPEHHHUX CAHTEXHMUYECKHUX YCTPOMCTB, KOHIUIMOHHPOBAHUS
BO3/yXa W BEHTHJIAIMW», YTBEP)KICHHOTO MpUKa3oM MuHHUCTEpcTBa 00pa3oBaHUs M Hayku Poccuiickoit
®eneparuu Ne 30 ot 15.01 2018 r., 3apeructp. MunucrepctBoM roctuiuu (per. Ne 49945 or 06.02.2018r.)

e PexoMeHaalui MO OpraHM3alliyd TMOJXYYEHUs cpelHero obmero oOpa3oBaHHs B IpeAeaax OCBOCHHUS
00pa3oBaTeNbHBIX MPOTPAMM CpPEIHEro MpoQPEeCcCHOHAIBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHus ¢ ydeToM TpeboBaHuii denepalbHBIX T'OCYIApCTBEHHBIX OOpa30BaTENbHBIX CTAHJAPTOB U
NOJy4aeMoi TpoQeccuu WM CIEUUAIBHOCTH CPEJHEero mpodeccnoHanbHOTO 00pa3oBaHUs (TMCHMO
JlenapraMeHTa TOCyAapCTBEHHOM NOJIMTUKU B cdepe MOATOTOBKM pabouux KajpoB U JIOMOJIHUTEILHOTO
npodeccuonaabHoro oopaszoBanus ot 17.03.2015 Ne 06-259);

e [IpumepHoii mporpamMmsl MO AMCHUIUIMHE, pekomeHnoBaHHOU PI'AY ®UPO B kauectBe npumepHOU
IporpaMMBbl sl pealn3aliid OCHOBHOM IpodeccnoHanbHOM oOpa3oBaTenbHON mporpammbl  CIIO Ha 6aze
OCHOBHOT0 00111eT0 00pa30BaHusl C TIOJIydYEHUEM CpeaHero oo01ero oopazoBanusi mpoTokod Ne3 ot 21 urons
2015 r., per Ne 384 penensun o123 ntoins 2015 r. PI'AY «DUPO»,

e [IpumepHOil mporpamMmsl MO AMCLHHUIUIMHE, pekomMeHnoBaHHOU PI'AY OHPO B kauecTBe NpUMEpPHOU
IpOrpaMMBbl JJIsl pean3alii OCHOBHOM MpodeccnonanbHoi oOpa3oBatensHoi nporpammel  CIIO Ha 6aze
OCHOBHOTO 00111er0 00pa3oBaHusl C MOJTYYEHHEM cpelHero olmiero odpasoBanust mpoTokon Ne3 or 21
utons 2015 r., per Ne 385 penensuu ot 23 utonst 2015 r. DI'AY «OUPO»,

® [IpumepHOll mporpamMmsl MO AMCLUILUIMHE, pekomMeHnoBaHHOH PI'AY OHPO B kadecTBe NpUMEPHON
IpOTpaMMBbl JJIsl pealu3alii OCHOBHOM mnpodeccruoHanbHoi oopazoBatenbHoi mporpamMbl  CITO Ha Gasze
OCHOBHOTO 00111er0 00pa3oBaHusl C MOJTYYEHHEM cpelHero olmiero odpasoBanus mpoTokon Ne3 or 21
uroia 2015 r., per Ne 372 penensuu ot 23 uronst 2015 r. PI'AY «DUPOy,

e [IpumepHO# porpaMmsl IO TUCHUIUIMHE, pekoMeHn0BaHHON OI'AY ®UPO B kauecTBe npuMepHOH
IIPOrpaMMBI JUIsl peasin3aliii OCHOBHOM MpodeccruoHaibHoi oOpa3oBatenbHoi nporpamMbl CIIO Ha 6aze
OCHOBHOTO 00111eT0 00pa30BaHus C MOTYYSHHEM CpelHero o0miero oopasoBanust mpoTokoi Ne3 ot 21
utoiisg 2015 r., per Ne 387 pentenzuu ot 23 urosst 2015 r. ®I'AY «DUPO»,

e [Iporpamm noarorosku crenuanuctoB cpeanero 3seHa CIIb I'BIIOY AVI'CI'ull

1.3 LHean y4eOHOI JUCUMIIIHHBI

Conepsxanne paboueit mporpammbl « DU3MKa U €CTECTBO3ZHAHKUEY HAMPABICHO HA TOCTHKEHUE CIICTYIONINX
HeJei:



Pa3znen ®dusuka
* OCBOEHHE 3HaHUU O (yHIaMEHTAJIbHBIX (U3UYECKUX 3aKOHAX M MPUHLUIAX, JEXKAUMX B OCHOBE
COBpPEMEHHOM (buzndeckoi KapTHUHBI MUpa; HauoOoee Ba’KHBIX
OTKpBITHHX B 06HaCTI/I (1)I/ISI/IKI/I, OKa3aBIINX onpeﬂenmomee BIINAHHUC Ha pa3BI/ITI/Ie
TEXHUKH M TEXHOJIOTHH; METOJIaX HAYYHOTO TTO3HAHUS ITPUPO/IBI;
¢ OBJIAICHUC YMCHI/ISIMI/I HpOBOI[I/ITB Ha6JIIOI[eHI/I$I, HHaHI/IpOBaTB W BBIIIOJIHATH BKCHepI/IMeHTBI, BbIIBUT'ATH

TUIOTE3bI U CTPOUTh MO/JIEH, MPUMEHSITh MOJIy4EeHHBIE 3HAHUS
no ¢usuke I OOBSCHEHHS Pa3HOOOpa3HbIX (U3NYECKUX SIBICHUI U CBOMCTB BEILIECTB; MPAKTHUUYECKU
UCII0JIb30BaTh busnueckue 3HaHUS; OIICHUBATh JIOCTOBEPHOCTH

€CTECTBEHHO-HAY4YHOM HH(pOpMaLH;

* pa3BUTHE IO3HABATEIbHBIX HMHTEPECOB, MHTEIICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B mpolecce
npruoOpeTeHus 3HAaHUU u YMEHUU 1o ¢busnke c HCIIOJIb30BAHUEM pas
JMYHBIX UCTOYHUKOB MHPOPMALIUU M COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH;

* BOCHHMTaHUE yOEXJIEHHOCTH B BO3MOXXHOCTU IO3HAHHS 3aKOHOB IPUPObI, UCIOIb30BAHUS JTOCTHXKEHUHN
busuku Ha omaro pa3BUTHS YeJI0BEUECKOU LUMBWIN3AIUY; Heo0xo1u-
MOCTH  COTpYyJHHMYECTBA B  IIPOLIECCE  COBMECTHOIO  BBINOJIHEHMS  334ad,  YBaXUTEIBHOIO
OTHOWIEHWsI K  MHEHHIO  ONIOHEHTa  TpuU  OOCYXIEHHH  MpoOJieM  eCTECTBEHHO-HAayYHOTO
COJIEp/KaHUS; rOTOBHOCTHU K MOPaJIbHO-3THYECKON OLICHKE MCII0JIb30BaHUs Hay4YHBIX
JOCTH>KEHUH, YyBCTBA OTBETCTBEHHOCTH 34 3AIIUTY OKPY’KAIOIIEH Cpelbl;

* HCIOJIb30BaHUE pruoOpETEHHBIX 3HAaHUU " YMEHHU JUIS peleHus IIPAKTUYECKUX
3aJad  TOBCEIHEBHOW JKWM3HHM, oOecneueHus O€30MacHOCTH COOCTBEHHOM JKHM3HM, PAlMOHAIBHOTO
IIPUPOIOIOIB30BAHUS u OXpaHbl OKpYKarolen cpensl u BO3MO>KHOCTb
NpPUMEHEHHS 3HAaHWUM TpH pPEIIeHWH 3aj7ad, BO3HUKAIOUNIMX B TOCIEAYIOUeH MnpodecCHOHATBHOM
JESATEIIBHOCTH.

* c(hOpMUPOBAHHOCTH MPEJICTABICHUA O POJM U MeCTe (PU3MKU B COBPEMEHHON HAaydyHOW KapTHHE MHUPA;
NOHUMaHue (PU3MUECKON CyIIHOCTH HaOIroAaeMblx BO BceneHHOHN sBIEHM; MOHMMaHuEe POlM (PU3MKH B
(dopMupoBaHUHU Kpyro3opa U (HyHKIIMOHATFHON TPAMOTHOCTH YEJIOBEKA ISl PELICHHUS TPAKTUIECKUX 3a/1a4;

* BJIQ/ICHUE OCHOBOIOJIAratoIuMH (PU3MUECKUMH MOHATUSAMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U TEOPHUSIMU;

* YBEPEHHOE IMOJIh30BaHNE (PU3NUECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

* BIQJICHUE OCHOBHBIMM METOJAMU HAyYHOTO TIO3HAHUS, HCIOJNb3YeMbIMH B (U3UKEe: HaOIIOJCHHUE,
ONMCAaHNE, W3MEpPEHHE, OSKCIIEPUMEHT; yMEHMs o00pabaTblBaTh pe3yJbTaThl H3MEPEHUN, OOHapYKUBATh
3aBHCUMOCTh MEXAY (PU3NUECKUMU BETUUNHAMH, OOBSICHATH MOTy4YE€HHbIE PE3YJIbTaThl U JIeaTh BHIBO/IBI,

* cOpMUPOBAHHOCTb YMEHHUS pelIaTh (pU3HUecKue 3aauu;

* c(hOpMUPOBAHHOCTb YMEHHUS NPUMEHSTH IOJy4YE€HHbIE 3HAHUS Ui OOBSCHEHUS YCIOBHM NpPOTEKaHUS
(bu3nYeCKUX SIBICHUN B IPUPOJIE U JIUIS IPUHATHUS MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKU3HH;

* c(hopMUPOBAHHOCTH COOCTBEHHOM MO3MIIMU 10 OTHOIIEHUIO K (hru3nyeckoit nHGOpMaIK, MOITydaeMol U3
Pa3HbIX HCTOYHUKOB.

Paznea XUMUS

* (QopMupoBaHUE YMEHUS OLIEHUBATh 3HAYUMOCTh XMMHUECKOTO 3HAHUS JJIS1 KaX10Tr0 YeJIOBEKa;

* (opMupoBaHHE IIEOCTHOTO TPEACTABICHUS O MHUPE M pPOJM XUMHH B CO3JaHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA; YMEHUS OOBSACHATH OOBEKTHI M MPOLIECCHl OKPY’KaoLIeH
JNEUCTBUTEIBHOCTH: MPUPOIHOM, COLUAIBHOW, KyJIBTYPHOW, TEXHUUYECKOW CpeIbl, — HCMIOIB3Ys IS
3TOT0 XMMHUYECKUE 3HAHHUS;

* pa3BUTHE YMEHHMH paznuuaTh (aKThl M OLIEHKH, CPAaBHUBATh OLIEHOYHBIC BBIBOJbI, BUJETh MX CBSA3b C
KPUTEPUSIMH OLIEHOK M CBSI3b KPUTEPUEB C ONPEACIEHHOW CHCTEMOM IIEHHOCTEH, (popMyIupoBaTh U
000CHOBBIBAaTh COOCTBEHHYIO MO3HIIUIO;

* MpuoOpETeHHE ONbITa Pa3HOOOPA3HOM AESITENTbHOCTH, TO3HAHUS U CAMOIIO3HAHMSI; KIIFOUEBBIX HABBIKOB,
MMEIOIUX YHUBEPCAJIbHOE 3HAUYCHHWE [UIsl Pa3IMYHBIX BUAOB JIEATENBHOCTH (HABBIKOB pEIICHUS
npoOsieM, MPUHATHS PpELIeHHH, IMOMCKa, aHalu3a U 00paboTku HHPOpPMAMHM, KOMMYHUKATHBHBIX
HaBBIKOB, HABBIKOB M3MEpPEHMH, COTpYIHUYECTBa, O€30macHOro oOpalleHus C BEIeCTBAMHU B
MIOBCETHEBHOM JKU3HN).



* c(hOpMUPOBAHHOCTh MPEJICTABICHUH O MecTeé XMMHUU B COBPEMEHHOM HAayyHOW KapTHHE MHpa;
MOHMMAaHKE POJIM XMMHUHU B (POPMHUPOBAHUU KPYro3opa U (GyHKIMOHATLHON IPaMOTHOCTH YeJIOBEKa JJIs
peLIeHUs IPaKTUYECKUX 3a/1ay;

* BJAJACHUE  OCHOBOIOJATalOIIMMHM  XMMHYECKUMU  IIOHATHUAMH,  TEOPUSMH,  3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

* BJIaJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO IO3HAHUS, HCIOJIB3YEMBbIMU B XUMHH: HaOIIOJICHUE,
OlHMCaHUe, U3MEpPEHUe, IKCIEPUMEHT; YMEHHE 00padaTbiBaTh, OOBACHATH PE3yJIbTAaThl MPOBEIEHHBIX
OTBITOB U JIeNaTh BBIBOJbI; TOTOBHOCTh U CHOCOOHOCTH MPUMEHSTh METOJbI MO3HAHMS MPHU PELICHUU
MPAaKTUYECKUX 3a/1a4;

* cOpMHUPOBAHHOCTH YMEHUS JaBaTh KOJIUYECTBEHHbIC OILIEHKH M MPOBOAUTH PACUYEThl IO XUMUYECKUM
dbopMyIiaM U ypaBHEHUSIM;

* BIAJICHUE NPABHJIAMH TEXHUKH O€30MaCHOCTH MPU UCTIONIb30BAaHUH XMMUYECKHIX BEILECTB;

* c(hopMUPOBAHHOCTh COOCTBEHHOM MO3MIIMHU 10 OTHOIIECHUIO K XMMUYECKOH MH(pOpMAINHU, MTOTy4aeMOi
U3 pa3HbIX UCTOYHHUKOB.

pasznea BUOJIOT' UL

DIlonyuenue dbyHIaMEHTANbHBIX 3HAHUIA O OMOJIOTHYECKUX cHUcTeMaX (KJIETKa, OPraHu3M, MOIMYJISLUs, BU/,
9KOCUCTEMA); UCTOPUHU PA3BUTHS COBPEMEHHBIX MPEACTABICHUN O KUBOW MPHUPOJIE, BHIAAIOIINUXCS OTKPBITHIX
B OMONOrMYecKoii HayKe; pojau OHOIOrHYecKoil Hayku B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHUHBI MUPA; METO/1aX HAYYHOI'O IO3HAHUS;

2)OBnaieHe YMEHHUSIMU JIOTHUYECKH MBICIHTh, OOOCHOBBIBATH MECTO M POJb OWOJIOTMYECKUX 3HAHHHN B
IIPAKTUYECKON JESATENIbHOCTU JItOJIEH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHH; ONpeAesiTh KUBble OOBEKTHI B
IPUPOJIE; MPOBOIUTH HAOIIOJEHUS 32 SKOCUCTEMAMHU C LIEJIBI0 UX OMMCAHMS U BBISBICHUS €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX N3MEHEHHI; HAXOIUTh U aHAJTM3UPOBATh HH(POPMAIIHIO O KHUBBIX 00BEKTaX;

3)Pa3BuTHe Mo3HaBaTENbHBIX UHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00ydYarommxcs B
polecce H3yuyeHUs: OHOJOTMYECKHX SIBICHUH; BBIJAIOUIMXCA JOCTHIKEHHI OWOJIOrHM, BOILEIIIUX B
00IIeYeIOBEUECKYIO0 KYJIbTYpPY; CIOXKHBIX W HPOTUBOPEUMBBIX IyTEH pa3BUTHUS COBPEMEHHBIX HAyYHBIX
B3IJISI0B, MJIeH, TEOpUid, KOHIIETUN, TUIoTe3 (0O CYUIHOCTH M MPOUCXOXKACHUU JKU3HHU, YEIOBEKa) B XOJIe
paboThI C pa3NTUYHBIMU UCTOYHUKAMU HH(POPMAIIHH;

4)Bocniutanue yOeKJIEHHOCTH B HEOOXOAMMOCTH TIO3HAHUSA KUBOW HPHUPOJBI, HEOOXOIUMOCTU
PalMOHATILHOTO MPHUPOIONOIB30BaHUs, OEpPEKHOTO OTHOILIEHUS K NMPHUPOAHBIM pecypcaM U OKpyXKarolleu
cpele, COOCTBEHHOMY 3/I0pOBbIO; YBA)KEHUS K MHEHMIO OIIOHEHTAa MpU OOCYXKJIEHUH OHOJIOrMYEeCKHX
npo0Jem;

S)Ucnonp3oBaHre MPUOOPETEHHBIX OMOJIOTMUECKUX 3HAHUW M YMEHHM B TOBCEIHEBHOW KWU3HU IS OLICHKU
HOCJIECTBHI CBOEH NeATENbHOCTH (M AESITENbHOCTU JPYTHUX JIFOAEH) M0 OTHOLIECHHUIO K OKpY’Karollel cpeae,
3/I0pPOBBIO APYTUX JIOJEH U COOCTBEHHOMY 370POBBIO; OOOCHOBAaHHE U COOJIIOJIEHHE Mep NPOQHIAKTUKU
3a0o0JeBaHNi, OKa3aHue MepBON IOMOIIM NP TPaBMax, COOJIIO/ICHHE TPABUII TOBEICHUS B IPUPO/IE.
6)cOpMHUPOBAHHOCTh MPEACTABICHUNA O POJIM U MecTe OMOJIOTUU B COBPEMEHHOI HayyHON KapTHMHE MUDA;
[OHUMaHHEe PoJiM OMOJOrMH B (POPMUPOBAHMM KPyro3zopa U (yHKLIMOHAIbHON I'pPaMOTHOCTH YeNOBEKa JJIs
pelIeHus PaKTUYECKUX 3aj1ay;

7)BNazieHne OCHOBOMOJATAIOIIMMHU MOHATHSMH M TPEACTABICHUSIMU O >KMBOM NpUpOJE, €€ YPOBHEBOM
OpTaHU3aIMH ¥ SBOJIIOINH; YBEPEHHOE MTOJIb30BaHNE OMOJIOTMUECKOM TEPMUHOJIOTHEN M CUMBOJIMKOM;
8)BiajleHue OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHUS, HCIHOJb3YEMBIMU MpU  OHOJOTUYECKUX
UCCIIEJIOBAHMUSIX JKUBBIX OOBEKTOB M JKOCHCTEM: OIUCaHHe, H3MEpEeHHe, IpOBEJIeHUE HaOII0ICHUII;
BBISIBJICHHUE U OLIEHKA aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

9)chopMHpPOBAaHHOCTE  yMEHUH  OOBACHATH PE3yJdbTaThl OHOJOTMYECKUX  OKCIIEPUMEHTOB, peIIaTh
JJIeMEHTapHbIE OMOJIOTHUECKUE 3a]1auH;

10)cchopMupoBaHHOCTH COOCTBEHHOMN MO3UIMU 10 OTHOLIEHUIO K OMOJIOTHYECKOM HH(OpMAIiK, MoTydyaeMoi
U3 Pa3HbIX UCTOUYHUKOB, K INI00ATBHBIM SKOJIOTHYECKUM MPoOIeMaM U My TSIM UX PELICHHUS.

Paznen DKOJIOT' U

* oJTydeHne (PyHIaMEeHTATbHBIX 3HAHUN 00 IKOJOTHYECKUX CUCTEMAX M OCOOCHHOCTSX UX
(GYHKITMOHUPOBAHHUSI B YCIIOBUSAX HAPACTAIOIICH aHTPOMOTEHHOW HATPy3KH; HCTOPUU BO3HUKHOBEHUS U



Pa3BHUTHS SKOJIOTHH KaK €CTECTBEHHO-HAYYHON U COIMATBHON AUCIUILINHBI, €€ POJIU B (JOPMUPOBAHUU
KapTHUHBI MUPA; O METOAAaX HAYYHOTO MMO3HAHUS;

* OBJIAJICHUE YMEHHUSIMH JIOTHYECKH MBICIUTh, 000CHOBBIBATH MECTO M POJIb KOJIOIMYECKUX 3HAHUN B
MPAKTUYECKOHN JAEITEeIbHOCTH JIIO/IeH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI; OMpeiesTh COCTOSHUE
HKOJIOTHYECKUX CUCTEM B IPUPOJIE U B YCIOBHIX TOPOJICKUX U CENbCKUX MOCEICHUH; MPOBOAUTEH HAOIIOICHUS
3a MPUPOJHBIMHU U UCKYCCTBEHHBIMU IKOCHUCTEMAaMHU C LIENbIO0 X OMUCAHUS U BBISIBJICHHS €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX U3MEHEHMUI;

* pa3BHUTHE MTO3HABATENIbHBIX HHTEPECOB, UHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXcs
B IIPOLIECCE U3YUYEHUS IKOJIOTUH; ITyTel Pa3BUTHS MPUPOJOOXPAHHOM NEATEIbHOCTH; B X0J1€ Pa0OTHI C
Pa3TUYHBIMU UCTOYHUKAMH HH(OpMAIIHH;

* BOCIIUTaHUE YOCKIEHHOCTH B HEOOXOAMMOCTH PALIMOHAIIBHOTO MPUPOIOTIONb30BaHHUS, OEPEKHOTO
OTHOIIEHHS K MIPUPOJHBIM pECypcaM M OKpYXKarolleil cpeie, COOCTBEHHOMY 3/I0POBbIO; YBRKEHUS K MHEHUIO
OIIOHEHTA NMPU 00CYKICHUH IKOJIOTHUECKUX MPoOIem;

* MCIOJI30BAHNE MPUOOPETEHHBIX 3HAHUI U YMEHHUI IO SKOJIOTHH B IOBCEAHEBHOM JKU3HU JIJIsl OLICHKH
MOCIIEACTBHM CBOEH eATeIbHOCTH (M JeSTEIbHOCTH IPYTHX JI0/IeH) IO OTHOIICHHIO K OKpY Kalollel cpejie,
3I0POBBIO IPYTUX JIIOAEH U COOCTBEHHOMY 3/I0POBBIO; COOJIOCHHUIO IPABIII IOBECHHUS B IPUPOJIC.

* chopMHUPOBAHHOCTH MPEACTABICHUN 00 HIKOJIOTHYECKOM KYIbType KaK YCIOBUU JOCTHKCHUS
YCTOHYHMBOTO (COATaHCUPOBAHHOTO) Pa3BUTHUS OOIIECTBA U IPUPOJIbI, 00 FIKOJIOIMUECKUX CBSI3AX B CUCTEME
"4eJIoBeK - OOIIECTBO - Mpupoa';

* ¢(hOPMUPOBAHHOCTH IKOJIOTUIECKOTO MBIIUICHUS 1 CIIOCOOHOCTH YYUTHIBATh U OLIEHUBATH
9KOJIOTHYECKHE MOCIEACTBHS B pa3HbIX chepax AesITeNbHOCTH;

* BJIaJICHUE YMEHUSIMH MPUMEHSAThH IKOJIOTMYECKUE 3HAHUS B )KU3HEHHBIX CUTYaLUAX, CBSI3aHHBIX C
BBIMIOJTHEHHEM TUITUYHBIX COIIMANIbHBIX POJICH;

* BJIaJICHUE 3HAHUSIMH SKOJIOTMUYECKUX UMIIEPAaTUBOB, IPAKIAHCKUX IIPaB U 00513aHHOCTEN B 00J1aCTH
SHEPro- U pecypcocOepekeHUs B MHTEPECaX COXPAHEHHS OKPY KaIoIIeH Cpeibl, 30pOBbs U 0€30MaCHOCTH
KU3HH;

* chopMHUPOBAHHOCTH JTUYHOCTHOTO OTHOILIEHUS K IKOJIOTUYECKUM IIEHHOCTSIM, MOPAJIbHON
OTBETCTBEHHOCTH 3a 3KOJIOTMYECKHE MOCIIEICTBUSA CBOMX JICVCTBUI B OKPYKAIOILIEH CpelIE;

* ¢(hOpMUPOBAHHOCTH CIOCOOHOCTH K BBIITOJHEHUIO TPOEKTOB HKOJIOTUUECKH OPHUEHTUPOBAHHOI
COLIMAJILHON JIESTENIbHOCTH, CBA3aHHBIX C HKOJIOTMYECKON 0€30I1aCHOCTBIO OKPYXKAIOIEH Cpeibl, 310pOBbEM
JOJIEN Y IOBBIILIEHUEM UX HKOJIOTUYECKON KYIbTYPHI.

2. OBHIASI XAPAKTEPUCTUKA YYEBHOM JUCIATIJIMHBI

JucuunnuHa «®u3nMKa U eCTECTBO3HAHME» OTHOCUTCS K MPEIMETHOW 00JacTH €CTECTBEHHBIX HayK.
Hna MIICC3 texHonorndyeckoro npoduis, apisercs 6a3oBoil.

B ocHoBe yueOHON aucuMmuiMHbl «PU3MKa» JEKHUT yCTaHOBKAa Ha (opMupoBaHHE Yy 00ydaeMbIX
CUCTEMBI 0a30BbIX MOHATUHN (QU3UKU U TPEICTABICHUI 0 COBpeMEHHON (pU3MUecKOil KapTUHE MUpPa, a TaKXKe
BbIpa0OTKa YMEHUN NPUMEHATHh (PU3NUEeCKUEe 3HAHUS KaK B MPOPECCUOHATbHON NeATeTbHOCTH, TaK U IS
pelIeHus )KU3HEHHBIX 3aJ1ay.

MHorue TMOJOXEHMs, pa3BUBaeMble (PU3MKOM, paccMaTpuUBaIOTCAd KakK OCHOBAa CO3JaHUA U
UCIIOJIb30BaHUsI UHPOPMAIIMOHHBIX M KOMMYyHUKallMOHHBIX TexHojoruil (UKT) — oanoro u3 nHaubosee
3HAYMMBIX TEXHOJOTHUYECKUX TOCTUKEHUN COBPEMEHHON LIMBUIU3ALUU.

®u3uka JaeT K4 K MOHMMAHMIO MHOTOYHMCIIEHHBIX SBJICHMHM U IMPOILIECCOB OKpYXKaloIlero mupa (B
€CTECTBEHHO-HAyYHBIX O00JAcTSX, COLMOJOIMM, HSKOHOMHKE, Ss3bIKe, JUTepaType U ap.). B Qusuke
bopMuUpYIOTCS MHOTHE BUJIBI JESTEIILHOCTH, KOTOPhIE UMEIOT MeTa-IIpeIMETHBIN xapakTep. K HUM B nepByio
ouepeslb OTHOCATCS: MOJIETUPOBaHNE O0BEKTOB U MPOIECCOB, MPUMEHEHHE OCHOBHBIX METOJIOB MTO3HAHUS,
CUCTEMHO-MH(GOPMALIMOHHBIN aHaiu3, (QOopMyJIUpOBaHUWE THUIOTE3, AaHAJIW3 M CHHTE3, CpPaBHEHME,
o0oO1IeHre, CHCTeMaTHU3alus, BbIIBIEHWE MNPUYMHHO-CIEJCTBEHHBIX CBS3€i, IOMCK aHAJIOTOB,



yOopaBJICHUC 00BEKTAMH U nmponeccamMu. Nmenno srta AUCHUILINHA TMO3BOJIACT MO3HAKOMUTL CTYACHTOB C
Hay4HBIMU METOJaMH IO3HAHMUSI, HAYUYUTh UX OTJINYATh THIIOTE3Y OT TEOPUHU, TEOPHUIO OT IKCIIEPUMEHTA.

®dusuka UMeeT oueHb OOJIBIIIOE U BCCBO3pacCTAaromIce 4YucCio MCKIAUCHUIITIMHAPHBIX CBSI3€I\/JI, nprudyeM Ha
YpOBHE Kak IOHATHMHOrO amnmapaTta, Tak M HHCTpyMeHTapus. Cka3aHHOE IO3BOJII€T pPAaccMaTpUBaTh
(I)I/ISI/IKy KaK MCTAaAUCHUIIIIMHY, KOTOpas HOpCaoCTaBJIACT MC)KI[I/ICLII/IHJII/IHapHBIf/’I SA3BIK AJId OIIMCaHUsA
Hay4YHOU KapTUHBI MUpa.

@usnKa SBISAETCS CHUCTEMOOOPA3yOIUM (HaKTOPOM JJIsi €CTECTBEHHO-HAYUHBIX YUEOHBIX INPEIMETOB,
HOCKOJIBKY (PU3MUECKHE 3aKOHBI JIeXKAT B OCHOBE COJIEPKaHMsI XUMUHU, OMOJIOTUH, reorpaduu, aCTpOHOMHUHU
U CHEIHaJbHbIX TUCHUIIMH (TEeXHUYECKas MEXaHHUKa, 3JIEKTPOTEXHHKA, JIEKTPOHHMKA U Ap.). YueOHas
nucuuiianHa «@u3ukay Cco3/JaeT YHHBEpCAIbHYIO 0a3y A U3y4deHHs oO0IenpodecCHOHaIbHBIX |
CHEHaIbHbBIX JUCIUIUINH, 3aKJIaJbpIBast GyHIAMEHT AJIs HOCIeAYIoIEero o0y4eHus CTyAeHTOB.

OO6nanast TIOTHUECKOH CTPOWHOCTHIO M ONMHUPASCh HA SKCIEPUMEHTAJbHbIC (aKThl, yueOHasi TUCIMILIMHA
«®Puznka» GOpMHUPYET y CTYIEHTOB MOUIMHHO Hay4YHOE MUPOBO33peHne. dusuka sBiseTcs OCHOBON yueHUs
0 MaTepHaJIbHOM MHUPE U pPemaeT MpoOIeMbl ITOrO MUPA.

Teopernyeckue cBeeHUs 10 PU3UKE TOMOIHIIOTCS JIEMOHCTPALUAMH U J1a00paTOPHBIMU paboTaMu.

[TpakTHKO-OPUEHTUPOBAHHBIE 3aJjaHUs, IPOEKTHAs AEATEIbHOCTb CTYICHTOB, BBIIOJIHEHUE TBOPYECKHX
3aJ]aHuil U TIOATOTOBKA pedepaToB ABISIOTCA HEOTHEMIIEMOH 4acThi0 00pa30BaTEILHOTO IpoIecca.

XuMHUSg — 3TO HayKa O BEIIECTBAaX, MX COCTABE W CTPOEHUH, CBOWCTBAX M IPEBPALLICHUAX, 3HAYCHHUU
XHMHYECKHUX BEIIECTB, MATEPUAJIOB U MIPOIIECCOB B MPAKTUUYECKOMN AEATEILHOCTH YEJIOBEKA.

Conepxanne pazaena «XHMHS» HAMPABICHO HA YCBOSHUE OOYYAIOIIMMHUCS OCHOBHBIX IMOHSTUH, 3aKOHOB
U TEOpU XHUMHH; OBJaJICHHE YMEHHUSMHU HAOMI0JaTh XUMHUYECKHE SBIICHUS, MPOBOJIUTH XUMUYECKUU
HKCIIEPUMEHT, TIPOU3BOJUTH PACUYEThl HA OCHOBE XMMHUYECKUX (POPMYJT BEUIECTB M YPAaBHEHUU XMMHYECKUX
pEeaKInu.

B mpouecce wuzyuenus XUMUU Y OOyYaromIuXcsi pa3BUBAIOTCA TIO3HABaTEIbHBIE HMHTEPECHl U
UHTEJJIEKTyallbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITENIbHOM MPUOOPETEHUS 3HAaHUN B COOTBETCTBUU
C BO3HHKAIONIMMH >KH3HCHHBIMU TMpoOiemMamu. BocmuThiBaeTcsi  OEpeKHOE OTHOIICHUS K MPHPOJE,
MOHMMAHUIO 3JI0POBOTO 00pa3a >KU3HH, HEOOXOAMMOCTH MPEIyNpEeXNCHUS SBICHUN, HAHOCSIIUX Bpel
3/I0POBBI0O U OKpykaromieil cpeae. (OcCBaumBarOTCA MPUEMBl TPAMOTHOTO, OE€30MaCHOTO HCIIOIb30BAHUS
XUMHYECKHX BEIIECTB U MaTepUasoB, IPUMEHSIEMbIX B OBITY, CEJTbCKOM XO031CTBE U Ha MPOU3BOJICTBE.

Peanmaunﬂ ACAYKTUBHOTO IOJAXOAa K HU3YUCHUIO XHUMUU CHOCO6CTByeT PAa3BUTHUIO TaKUX JIOTUYCCKUX
onepaunﬁ MBIIIJICHUSA, KaK aHaJIu3 W CHHTC3, 0606HI€HI/I€ U KOHKpCTHU3allKsA, CPpaBHCHUC W aHAJIOI'UA,
cucremMarTrulanms, KJ'IaCCI/I(l)I/IKaI_[I/ISI " ap.

N3yuenne XuMuM B NpO(ECCHOHAIBHBIX  OOpa30BaTENIbHBIX  OPraHU3ALMUAX,  PEATU3YIOIMINX
00pa3oBaTeNbHYI0 MporpaMMy cpeHero oomero oopasoBanus B npezenax ocsoenus [IIICC3 CITIO na 6aze
OCHOBHOT'0 00111ero 06pa3oBaHus, UMEET CBOU OCOOEHHOCTH B 3aBUCUMOCTH OT NMpoduiist mpohecCHOHaTbHOTO
o0Opa3oBaHMs. DTO BbIpa)kaeTcs B COJAEPKAHUM OOYUYEHMS, KOJIMYECTBE YacOB, BBIJCISIEMBIX Ha H3Yy4YEHHE
OTJENIBHBIX TE€M IMPOrpaMMbl, TIyOMHE MX OCBOCHHUS OOy4aroIMMHCS, 00beMe M XapakTepe MPaKTUYECKUX
3aHTHN, BUJaX BHEAYIUTOPHON CaMOCTOSATENbHON pabOThHI CTYAEHTOB.

Crneunduka wu3ydeHHMs] XHUMHHM T[PH OBJIAJEHUU CIEUUAIBHOCTAMU HAyYHO-TEXHUYECKOTO MpOoQuiis
oTpakeHa B Kaxaoil Teme pasnena «CopepkaHue ydeOHOW AMCUUIUIMHBY B pyOpuke «lIpodunbHbie n
npoheccuoHaNbHO 3HAYMMBbIE JIEMEHTHI COJEPKAaHUM». ITOT KOMIIOHEHT pean3yeTcs MpU WHIANBUAYAIbHON
caMoCTOsITeNIbHOW paboTe oOydwaromuxcs (HamucaHuu pedeparoB, MOATOTOBKE COOOINEHHUM, 3aiuTe
IPOEKTOB), B IIpolecce Yy4eOHOM JeATeNbHOCTH IO PYKOBOACTBOM IHpernoaaBaresisi (BBIIOJIHEHUU
XMUMHUYECKOTO HKCIEPUMEHTAa — JIa0OpPaTOPHBIX OIBITOB M IPAKTHUECKUX paldoT, pElIeHHH MpaKTUKO-
OpPUEHTUPOBAHHBIX PACYETHHIX 3a/1a4 U T.J.).

B nporecce u3yueHuss XUMHH TEOPETUYECKUE CBEJCHUS JOMOHAIOTCS IEMOHCTPAIUSIMHE, JIa0OpaTOPHBIMU
OTBITAMH U MPAKTUYECKUMH 3aHATHSIMH. 3HAUUTEIBHOE MECTO OTBOAMTCS XMMHUECKOMY SKcrepuMeHTy. OH
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OTKPBIBAET BO3MOXHOCTH (POPMHpPOBaTH y OOy4aromuXcs CIHEHaJbHbIC MPEAMETHBIE YMEHHs: paboTarh ¢
BEIIIECTBAMH, BBITIOJHATH MMPOCTHIE XUMUYECKHE OMBITHI, YYUTh O0E€30IaCHOMY M HKOJOTHYECKU I'PaMOTHOMY
00palIeHHUIO ¢ BeIECTBAMU, MaTepHUaIaMy U MPOLIECCAMHU B ObITY M Ha IPOU3BO/ICTBE.

Buonoruss — cucrema Hayk, M3ydaroliasi BCE acleKThl KH3HH, Ha BCEX YPOBHSIX OpPraHU3alMH >KHUBOTO,
HAuMHAas C MOJICKYJIIPHOTO M 3akaHuuBas OuochepubiM. OObeKTaMu M3y4eHUs OMOJIOTUU SBISIFOTCS KUBBIE
OpPraHu3Mbl, HUX CTPOEHUE M JKU3HEAEATENbHOCTb, WX MHOrooOpaszue, MPOMCXOXKIEHHUE, SBOJIIOLUA U
pacripeielieHUe JKUBBIX OPraHU3MOB Ha 3emile.

OOwrast Omosorust U3y4aeT 3aKOHbl MCTOPUYECKOIO M HMHIAMBMYaJbHOI'O Pa3BUTUS OPraHU3MOB, oOIIMe
3aKOHBI JKU3HU U T€ OCOOEHHOCTH, KOTOPbIE XapaKTEpHBI /ISl BCEX BUOB JKMBBIX CYILECTB Ha IJIAHETE, a
TAKXE UX B3aUMOJICUCTBUE C OKPYKAIOIICH Cpeaoi.

Buonorusi, Takum oO0pa3om, SBISETCS OJHOM M3 OCHOBOIONATAIONIMX HAyK O JKU3HM, a BIAJICHUE
OMOJIOTHYECKUMHU 3HAHUSIMU — OJHUM U3 HEOOXOIUMBIX YCIOBUI COXPAaHEHHS KU3HH Ha IJIaHEeTe.

OcHoBy cozepkanusi pasaena «bHONOTHS» COCTAaBISIOT CIEAYIONIME BEAYILIME WICH: OTIMYUTEIbHBIC
NPU3HAKK JKUBOM NPUPOABI, €€ YPOBHEBAs OpraHU3alMs M HBOJIONMSA. B COOTBETCTBHM C HUMH BBIJCIICHBI
coJiepKaTebHble JMHUU: OWOJIOTHS KaK Hayka; OMOJIOTMYEeCKHE 3aKOHOMEPHOCTH; METOJbl HAyYHOTO
NIO3HAHUS; KJIETKA; OPraHu3M; IOMYJISALM; BUJI; 3KOCUCTEMBI (B TOM uuciie duochepa).

Copnepxanue pasjesia HampaBiIeHO Ha IOJrOTOBKY OOYYalOUIMXCSl K PEIICHUI0 BaKHEHIIMX 3ajad,
CTOSIIMX TIepe] OHOJOrMYecKod HayKoll — 10 paluOHAIbHOMY IPHUPOJIONOIb30BaHUIO, OXpaHe
OKpY’KalolIel Cpeibl U 310pOBbsI JIIOACH.

Ocoboe BHMMaHUE yJAEICHO SKOJOTMYECKOMY OOpa30BaHMIO W BOCHUTAHHIO OOyYaroluxcs,
(GOpMHpOBaHHIO Yy HHUX 3HAHUH O COBPEMEHHON €CTECTBEHHO-HAYyYHOH KapTWHE MHpa, IIEHHOCTHBIX
OpPHUEHTAIUi, YTO CBUICTEIBCTBYET O T'yMaHU3AIMH OMOIOTHYECKOT0 00pa30BaHMS.

[Ipu orbope pazaena DKOJOTHUS HMCIOIB30BaH KyJIbTYpPOCOOOPA3HBIN MOJIX0/I, B COOTBETCTBUU C KOTOPHIM
oOyuJaromuecs: TOJDKHbI YCBOUTH 3HAHWUSA M YMEHHSA, HEOOXonuMble sl (pOopMUpOBaHUS OOLIEH KyJIbTYpHI,
OTIPENIEIISIONICH alIeKBaTHOE IMOBEICHUE YEIOBEKa B OKPYIXKAIOIIEH cpelle, BOCTPEOOBAHHBIC B XXKH3HH U B
NPaKTUYECKOHN JIEATSILHOCTH.

JUis  opraHM3alMd  BHEAyJUTOPHOH  CaMOCTOSATENIbHOM  pabOThl  CTYJEHTOB,  OBJIAJEBAIOLIUX
cneunanbHocTaMu CIIO ecrecTBeHHO-HaydyHOro Hpoduiis NpodecCHOHAILHOrO 00pa3oBaHMsl, MPeICTaBlIeH
IpUMEpHBIN nepeueHs pedepaToB (AOKIAA0B), HHANBHUIyaIbHBIX TPOEKTOB.

B npouecce usyueHus XxMMHH BaXkHO (POpMUPOBATh MH(YOPMAITMOHHYIO KOMIIETEHTHOCTh O0YYarOIMIUXCS.
[TosTOMY NpH OpraHM3alUU CaMOCTOSITEIbHON paboThl aKIEHTUPYETCS BHUMaHHE OOy4aroIluXcs Ha IMOUCKE
uHpOpMallUM B CpeJICcTBaX Macc-Menua, IHTepHeTe, y4yeOHOM W cCHeUUalbHOW JHTEpaType ¢
COOTBETCTBYIOIIUM 0(OPMIIEHUEM U IPEACTABICHUEM PE3YJIHLTATOB.

3. MECTO YUYEBHOM JUCIUILIUHBI B YYEGHOM IJIAHE

B yuebnbix muanax IIIICC3 pucuuminHa BXOAWUT B cOCTaB 0O0IIe00pa3oBaTeIbHOI0 y4yeOHOro IMKIIA.
®opmupyeTcs B cCOCTaBe AUCLUILUINH 110 BEIOOPY U3 0053aTeIbHBIX MPEAMETHBIX 00JacTeM.

O6beM yueOHOM TUCIUIIIMHBI ¥ BUJbI Y4eOHOH paboThI

Bup y4yedHoii padoThl Oovem uacoe/
3auemmnuplx
eounuy

MakcumanbHas yyeOHas Harpys3ka (Bcero) 24216,72
Oobs13aTe/IbHAs ayAUTOPHAsI YueOHAsi HATPY3Ka (Bcero) 242
B TOM YHCIIE:

J1a00paTOpHBIE PAOOTHI 86

MPAKTUICCKHUE 3aHATHSI
KoHcyabTanum K 3K3aMeHy 8
Ilpomesrcymounas ammecmayus 6 oopme IK3ameHa 6
Ilpomesicymounas ammecmauyus 6 ghopme ougpgpepenyuposannozo 3auéma 6 1 cemecmpe




4. PE3YJBTATBHI OCBOEHUS YUYEFHOM JUCIATLIIMHBI

OcBocHue coiepKaHus YIeOHOW TUCIUTUINHBI « DU3MKA U €CTeCTBO3HAHME)», 00€CIICUNBALT TIOCTHKEHUE
CTYJICHTaMH CJICYIONINX Pe3y/JbTATOB:
Pa3zpen ®duzuka

* JUUYHOCHHDBIX:

— JI1 9yBCTBO rOPJIOCTH U YBaXKCHHUS K UICTOPUHU U JOCTIKCHHIM OTCYCCTBCHHOU (DU3MUECCKON HAYKH;
(U3UYECKH IPaMOTHOE IMOBEJCHHUE B MPO(PECCHOHAIBLHON NEATeIbHOCTH OBITY IPH OOpAaICHUHU C
npuOOpamMu U YCTPONCTBAMH;

— JI2 TOTOBHOCTh K HIPOJOJDKCHHUIO OOpa30BaHMSA W IOBBINICHUS KBAIM(GHKAIUKA B W30paHHOM
PO eCCUOHATBHON JEATEIbHOCTH U OOBEKTHBHOE OCO3HAHKME POJU (PU3UUYCCKUX KOMIICTCHIIUH B
3TOM;

— JI3 yMeHHE WUCIOIb30BaTh JOCTHXKCHHS COBPEMCHHOM (U3MYCCKOW HAyKd H (U3UYECKHX
TEXHOJIOTHMH JUIs TOBBIIICHHS COOCTBEHHOI'O MHTEIUICKTYaJbHOIO pa3BUTHS B BbIOpaHHOMN
po(eCCHOHAILHOM JESITEIBHOCTH;

— JI4 yMeHue caMOCTOSATENIBHO JI0OBIBATh HOBBIC I Ce0s1 (PU3NUYCCKUE 3HAHMS, UCIIOIb3YS IS 3TOrO
JIOCTYIHBIC HCTOYHHKH HH(POPMAIINH;

— JIS yMmeHHe BbICTpaMBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHHS B KOMAaHJE IO PEHICHHUIO OOIIUX
3aj1ay;

— JI6 yMeHue ymnpaBlIATh CBOCH IIO3HABATEIbHOM JEATEIbHOCTBIO, IPOBOJUTH CAMOOILICHKY YPOBHS
COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHSI;

* MemanpeomMemHulx:

— M1 ucnonb30BaHUE PA3IMYHBIX BUIOB MTO3HABATEIBLHOUN JACATEILHOCTH JUISl PEIICHUS (HHU3UICCKHUX
3aJla4, TMPUMEHEHHUE OCHOBHBIX METOJOB IMO3HAHUS (HAOIIOJAEHUS, OINMCAHUS, H3MEPECHUS,
SKCHEPUMEHTA) JIJISl U3YyUEHHS PA3IUYHBIX CTOPOH OKPYKAIOIIEH AeiiCTBUTENbHOCTH;

- M2 wucnonp30oBaHME OCHOBHBIX MHTEJUICKTyaldbHBIX  OINEpalMii: MOCTAaHOBKU  3aJayH,
dbopMylIUpOBaHHS THUIOTE3, aHalu3a M CHUHTE3a, CpPaBHEHHUs, OOOOIIEeHHS, CUCTEeMaTU3alluH,
BBISIBJICHHUSI TTPUYUHHO-CIIECTBEHHBIX CBSA3€H, MOMCKA aHAIOroB, (HOPMYJIMPOBAHUS BBIBOJOB IS
U3YYCHHS] PA3IUYHBIX CTOPOH (PU3UYECKUX OOBEKTOB, SIBICHUM M TMPOIECCOB, C KOTOPBIMH
BO3HHUKAEeT HEOOXOAMMOCTh CTAIKMBAThCS B IpodecCHOHaIbHOMU cdepe;

- M3 yMeHue reHepupoBaTh UIEH U ONPEIETATh CPEACTBA, HEOOXOIUMBIE JIJIS UX pean3alliu;

— M4 ymMmeHue HUCMoJIb30BaTh Pa3IMUYHBIE UCTOUYHHUKU JUISl TOJyYeHHsS (PU3UUECKOW WH(hOopMalnu,
OIICHUBATh €€ JOCTOBEPHOCTb;

— M5 yMeHue aHaau3upoBaTh U MPEACTABIATh HHPOPMAIIUIO B Pa3IMUYHBIX BUIAX;

- M6 ymeHue myOIUYHO MPECTaBIATh PE3yNbTaThl COOCTBEHHOTO MCCIIEIOBAHUS, BECTU JUCKYCCHH,
JOCTYITHO ¥ TAPMOHUYHO COYeTasi cojiep:kanue U (OpMBbI MpeicTaBlIsseMoil HHOpMaInu;

* npeoMemHbIX:

—II1 chopMupoOBaHHOCTD MPEACTABICHUN O POJIM U MecTe (PU3UKH B COBPEMEHHON HayYHOH KapTHHE
MUpa; MOHUMaHue PU3NYECKON CYIIHOCTH Halio1aeMbIX Bo BeesleHHoi siBneHuit, poiau Gpu3uku B
dbopMupoBaHUM Kpyrozopa U (DYHKIHMOHAIBHOW TI'PaMOTHOCTH 4YeJlOBEKa JUJIs pelIeHus
MIPaKTHYECKUX 3a/1a4;

- [II2 BnageHue oCHOBOIOJNATAIOMIMMU (PU3NYECKUMH MOHATHUSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TEOPHUSMH; YBEPEHHOE UCIOIb30BaHNE (PU3NUECKON TEPMUHOIOTUUU CUMBOJIUKY;

—I13 BiaseHue OCHOBHBIMHM METO/IaMU HAYYHOT'O TIO3HAHUS, UCIIOJIb3YEMbIMU B (hH3HKe :HAOII0IeHUEM,
ONMCAaHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM;

- I14 ymenus oOpabarbsiBaTh pe3yJibTaThl HW3MEPEHUN, OOHAPYKHBATh 3aBUCUMOCTb MEXKIY
(bU3MYEeCKUMHU BETMYMHAMU, OOBSICHATH MOJYYEHHbIE Pe3yJIbTaThl U JAeJIaTh BBIBOIBI;

— II5 chopMupoBaHHOCTh YMEHHUS pemiaTh GU3nUecKue 3a1auu;

—I16 chopMUpOBAaHHOCTH YMEHHMS NPHUMEHATH MOJYyYEHHBIE 3HAHUSA NI OOBSICHEHHUS YCIOBHH
OPOTEKaHUS (HU3MUECKUX SBICHUH B mpHpoae, NpodecCHOHATbHOM cdhepen s NPUHATHS
[IPAKTUYECKUX PELICHUHN B IIOBCEAHEBHOM KU3HU;

- II7 cdopMupoBaHHOCTh COOCTBEHHOM MO3MLMH MO OTHOUIEHUIO K (u3ndeckoil uHpopmanuw,
MOJIy4aeMOW U3 Pa3HbIX UCTOYHHUKOB.

"@usuka'" (yriyOjeHHBbII YpOBeHb) - Tpe0OBaHHMSl K MpeIMETHBIM pe3yJIbTaTaM OCBOEHHS

yriiy0JeHHOro Kypca (pM3MKHM JOKHBI BKJIKYATh TPeOOBaHUS K pe3yJbTaTaM OCBOCHHsI 0a30BOro

Kypca 1 JOIMOJIHUTECJ/ILHO OTPakaTh:
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1) copMHUpPOBaHHOCTH CUCTEMBI 3HAHUH 00 O0MMX (PU3MUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
MIPEACTABJICHHH O JeiCTBUY BO BeeneHHol hr3nM4ecKuX 3aKOHOB, OTKPBITHIX B 3¢MHBIX YCIIOBHSIX;

2) chopMHUPOBAaHHOCTH YMEHUS MCCIIEOBATh U aHATM3UPOBATh pa3HOOOpa3Hble (PU3HMUECKUE SBICHUS U
CBOICTBa 00BEKTOB, OOBACHATH MPUHIUIBI PabOThl U XapaKTEPUCTUKH MPUOOPOB U YCTPOUCTB, OOBACHATH
CBSI3b OCHOBHBIX KOCMHUYECKUX OOBEKTOB C re0(hU3MUECKIMH SIBJICHUSMU;

3) BiaxeHuE YMEHUSIMU BBIIBUTaTh THIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJATaloUIMX (HU3HUECKUX
3aKOHOMEPHOCTE M 3aKOHOB, IPOBEPATh HMX HKCIEPUMEHTAIBHBIMH CPEICTBAMH, (OPMYIHPYS LEJb
UCCJIEJIOBAHUS,

4) BnageHuEe METOJIaMU CaMOCTOSTEIbHOIO MIIAHUPOBAHUS U TIPOBEJCHUS (PU3HMUECKUX IKCIIEPUMEHTOB,
OTMCAHM U aHAJIN3A MTOJYYCHHON U3MEPUTEIHHON NH(POPMALIUH, ONPEAETICHHUS JOCTOBEPHOCTH MOIyYE€HHOTO
pe3yJbTarTa;

5) copMHPOBAHHOCTH YMEHUH MPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATD MOCIEICTBUS OBITOBOM U
MPOU3BOJICTBEHHON JESITEIbHOCTH YEJOBEKAa, CBSI3aHHOM C (U3MYECKUMHU MpoIeccaMu, C MO3ULUN
HKOJIOTHYECKOM Oe30MacCHOCTH.

Pasznean XUMMSI

* JIUYHOCMHBIX.

1. 4yBCTBO ropaOCTH M yBa)XXE€HUS K UCTOPUU U JOCTHKEHUSIM OTEUECTBEHHOW XMMHUUYECKON HAyKU;
XUMHYECKH TPaMOTHOE TMOBEACHHE B NPOPECCHOHATHHON IEATETBHOCTH M B OBITY TIpH
oOpallleHuH ¢ XUMUYECKUMH BEILIECTBaMU, MaTepUualaMy U IPOLECCAMH;

2. TOTOBHOCTb K MpOJODKEHHIO O0Opa3oBaHUs M TOBBIIEHUS KBaIM(UKALMU B U3OpaHHOMN
npodeCcCHOHATIBHON 1eATEIbHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHLUH
B 3TOM;

3. yMEHHE WCIOJb30BAaTh JOCTH)KEHUS COBPEMEHHOH XHMHYECKOH HAyKd W XHUMHYECKUX
TEXHOJIOTUH JUIsl TIOBBILIEHHUS COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO pa3BUTHSL B BbIOpaHHOU
npodecCuoHaIbHOMN 1S TeTbHOCTH;

4. memanpeomemuuIX:

1. ucnonp3oBaHWE  Pa3NUYHBIX  BHUAOB  IMO3HABATEIILHOW  JCSATENIBHOCTH M OCHOBHBIX
WHTEJUICKTYyJIbHBIX Ofepanuid (MMOCTaHOBKHU 3ajauyd, (OPMYJIHpPOBAHMUS TUIIOTE3, aHAIM3a U
CUHTE3a, CpaBHEHHUs, OOOOIIEHUS, CHCTeMAaTU3allid, BBISBICHHUS MPUYMHHO-CIEICTBEHHBIX
CBsI3€H, MOUCKAa aHAJIOTOB, (POPMYIMPOBAHUS BBHIBOJAOB) ISl PEIIEHUs MOCTaBICHHOW 3aiayM,
MPUMEHEHHE OCHOBHBIX METOJOB IMO3HAaHUS (HAOMIOJEHUS, HAYYHOTO OKCIEPUMEHTAa) s
W3YYEHHS Pa3IMYHBIX CTOPOH XHUMHYECKHX OOBEKTOB M MPOILIECCOB, C KOTOPHIMH BO3HHKAET
HEOOXOIMMOCTh CTAJIKMBATHCS B MPOPECCHOHANBHOM cdepe;

2. WCIOJNBb30BAHME PA3NMUYHBIX MCTOYHHUKOB ISl MONYYEHHS XMUMHUYECKON HMHpopmamuu, ymeHue
OIICHUTh €€ JOCTOBEPHOCThH ISl JOCTIIKEHUS XOPOIIUX pe3yNbTaToB B MpodeccroHalIbHON

chepe;

* NPEeOMEmHBIX'

1. chopmupoBaHHOCTH MPEACTABIEHUN O MECT€ XUMHUU B COBPEMEHHOW HAayyHOW KapTHHE MUDA;
NOHMMAHHUE POJIM XUMUU B (POpMHpPOBAaHMM Kpyroszopa U (yHKIHMOHAIBHOM TI'PaMOTHOCTH
YeJI0BEKA /IS PELIEHUS IPAKTUUECKUX 3a/1a4;

2. BlaJeHHE OCHOBOIOJIATAIOIIUMH XUMHUYECKUMH MOHATUSAMH, TEOPHSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

3. BIaJiecHWE OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHWS, WCIONB3YEMBIMH B XHMUH:
HaOJI0/IEHUEM, ONMCAaHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM; yMeHue 00pabaThiBaTh, OOBSICHSITh
pe3yJbTaThl IPOBEJACHHBIX OIMBITOB U JI€NaTh BHIBOJbI; TOTOBHOCTh U CLIOCOOHOCTH MPUMEHSTh
METO/Ibl TO3HAHUS NIPU PELIEHUH NPAKTUYECKUX 33]1a4;

4. chopMUPOBAaHHOCTh YMEHHUS JaBaTh KOJUYECTBEHHbIE OLIEHKW M MPOU3BOAMTH PACUEThl I10

XUMHUYECKHM (hopMyJiaM U ypaBHEHHUSAM;

BJIa/ICHNE TIPaBUJIAMU TEXHUKU O€30MaCHOCTH MPH HCIOIb30BAaHUH XUMHUUECKHUX BEIIECTB;
c(OPMHPOBAHHOCTh COOCTBEHHOM MO3MIMU IO OTHOLICHHIO K XHUMHYECKOW HH(pOpMAaIHH,
[IOJIy4a€MOU U3 PA3HBIX UCTOYHUKOB.

o o
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Pa3znen BUOJIOTI'USA
1)JInyHOCTHBIX:

JI1 - chOopMUPOBAHHOCTD YyBCTBA TOPAOCTH U YBAKECHHUS K UCTOPUU M JJOCTHIKEHUSIM OT€UECTBEH-HOU
OMOJIOrNYEeCKON HayKH; PEJICTABICHHS O LIEJOCTHON €CTECTBEHHO-HAyUYHOU KapTHHE MUPA;

JI2 - moHMMaHKe B3aMMOCBSI3U M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK, MX BIMSHUS Ha OKPY KAIOLTYIO
cpeay, 5KOHOMUYECKYI0, TEXHOJIOTHYECKYIO, COLIMATIbHYIO U 3TUYECKYIO Cepbl AeATEIIbHOCTH YEI0BEKa,;

JI3 - cnocoOHOCTH MCTIONIB30BaTh 3HAHUSL O COBPEMEHHOM €CTECTBEHHO-HAYYHOIH KapTUHE MUPA B
00pa3oBaTebHON U MPO(HECCHOHAIBHON JESITeIbHOCTH; BO3MOXXHOCTH HH(POPMALIMOHHOM cpeaibl s
obecrieueHus MPOAYKTUBHOTO CaMOOOPa30BaAHMS;

JI4 - BnajieHre KyJlIbTypOi MBILUIEHHS, CHOCOOHOCTh K 0000IEHHI0, aHAJIN3Y, BOCIPUATHIO HHPOPMALIUU B
00JIaCTH €CTECTBEHHBIX HAYK, IOCTAHOBKE LM U BBIOOPY IMyTEH €€ TOCTHKEHUS B PO eCcCHOHATBHOM
chepe;

JI5 - cnocoOHOCTH PyKOBOACTBOBATHCS B CBOCH JI€ATEIBHOCTH COBPEMEHHBIMHU MPUHIIMIIAMH TOJIEPAHTHOCTH,
Jajora U COTpyAHUYECTBA; TOTOBHOCTh K B3aUMOZECHCTBUIO C KOJJIeraMu, padoTe B KOJUIEKTHUBE;

JI6 - TOTOBHOCTP MCIOIB30BATh OCHOBHBIE METOBI 3AIMTHI OT BO3MOXKHBIX TIOCIIECTBHIA aBapuii, KaTacTpod,
CTHMXHUHHBIX O€ICTBHII;

JI7 - obnamanue HaBBIKaMu O0e301acHOM paboTHI BO BpeMs IPOESKTHO-UCCIIEI0BATEILCKOMN 1
9KCHEPUMEHTAIbHOMN J1eATEIbHOCTH, IPU MCII0JIb30BaHUU J1a00PaTOPHOr0 000PYA0BaHMS;

JI8 - cnocoOHOCTH MCIIONIB30BATh MPHOOPETEHHBIC 3HAHKUS 1 YMEHUS B TPAKTUYECKOMN IEATEILHOCTH U
HOBCEHEBHOM KU3HU JUIs COOMIOIEHUS Mep NMPO(UIAKTUKY OTPaBIICHUH, BUPYCHBIX U IpYTHX 3a00JI€BaHUH,
CTPECCOB, BPEAHBIX PUBbIUEK (KYpEHHS, AIKOTOJIN3Ma, HAPKOMAHHUH ); IPABHJI TIOBEICHUS B IIPHUPOTHON
cpeze;

JI9 - TOTOBHOCTP K OKa3aHHIO MEPBOI TTOMOIIH TP TPaBMaX, MPOCTYIHBIX U JPYTUX 3a00JICBaHUSAX,
OTpaBJICHUSX MHUILEBBIMU MPOYKTAMHU.

2)MeranpeaMeTHbIX:

M1 - oco3HaHME COMATBHON 3HAYUMOCTH CBOEH mpodeccun/cneruaibHOCTH, 001aJaHie MOTHUBALIMEH K
OCYILECTBIICHUIO NMPO(ECCHOHANBHON eI TeNbHOCTH;

M2 - noBbIlIIEHHE UHTEUIEKTYaIbHOTO YPOBHSI B MPOIIeCcCe N3YUCHUS OMOIOTHYECKHUX SBICHU; BBIAIOIIIXCS
JOCTUKEHUI OMOJIOTHH, BOLIEAIINX B 00IIEYEIOBEUECKYIO KYIbTYPY; CJIOKHBIX Y IPOTUBOPEUNBBIX ITyTEH
Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISJIOB, U1, T€OPUIA, KOHIIETIIHIA, TUIIOTE3 (O CYITHOCTU U
IIPOUCXOXKICHNH KU3HU, YEJIOBEKA) B X0Z€ pabOThI C Pa3IMYHBIMUA HCTOYHUKAMU UH(POpPMAIUY;

M3 - ciocoOHOCTh OPTaHU30BHIBATH COTPYIHIUYECTBO €INHOMBIIINIEHHUKOB, B TOM YHCJIE C UCIIOIB30BaHUEM
COBPEMEHHBIX HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

M4 -  cnocoOGHOCTh MOHUMATh MPUHIIUITBI YCTOWYMBOCTH U MPOAYKTUBHOCTH KUBOU MPUPOIBI, ITYTH €€
M3MEHEHUS N0J1 BIMSHUEM aHTPOMOTeHHBIX (PaKTOPOB, CIIOCOOHOCTh K CHCTEMHOMY aHaJIM3y IJ100albHBIX
9KOJIOTUYECKUX MPOOJIEM, BOIIPOCOB COCTOSHUS OKPYXKAIOIEH cpeibl U PallMOHAIBHOTO UCIOIb30BAHUS
MPUPOJIHBIX PECYPCOB;

MS5 - ymeHue 000CHOBBIBATH MECTO U POJIb OMOJIOTUYECKUX 3HAHUN B IPAKTHUECKOH JIeATEeIHHOCTH JIIOIEH,
Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTU; OMPEENATh KUBbIe 00BEKTHI B IPUPOE; MPOBOIUTH HAOIIOICHUS 3a
SKOCHUCTEMAMH C LIENIbIO UX OMUCAHUS U BBISIBIICHUS €CTECTBEHHBIX U aHTPOMOTEHHBIX U3MEHEHU; HAXOAUTh
U aHAJIM3UPOBATh UH(POPMALIHIO O )KUBBIX 00BEKTAX;

M6 - ciocOOHOCTH MPUMEHSTH OMOIOTHYECKHE U KOJIOTUYECKUE 3HAHMS ISl aHATN3a IPUKIIATHBIX MPoOIemM
XO03SIMCTBEHHOM JIESITEIbHOCTH,

M7 - cmocoOHOCTh K CAaMOCTOSITEIbHOMY IPOBEJICHUIO UCCIIEI0BAHH, TOCTAHOBKE €CTECTBEHHO-HAYYHOTO
JKCIIEPUMEHTA, UCTIOJIB30BaHUI0 NH(POPMAIIMOHHBIX TEXHOIOTHH ISl pEIIeHUs HAyUYHBIX U
npodecCHOHANBHBIX 33a4;
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MS8 - crmocoOHOCTB K OLIEHKE 3TUYECKUX ACMIEKTOB HEKOTOPBIX UCCIIEIOBAaHUN B 00JIACTH OMOTEXHOIOTHH
(KJIOHMpOBaHUE, UCKYCCTBEHHOE OTLIOIOTBOPCHHUE).

3)I[IpeameTHBIX:

I11 - chhopMUpOBAaHHOCTH MPEICTABICHHI O POJIM U MeCTE OMOJIOTUN B COBPEMEHHOI HAayYHOW Kap-THHE
MUpa; MIOHUMaHKE PO Ouosioruu B GOpMHPOBAHUH KPyro3opa v (GyHKIIMOHAILHOW IPaMOTHOCTH ISt
peILICHHS TPAKTUYESCKHX 3a/1a4;

[12 - BnajieHnue OCHOBOIIOJIATAOIIUMHE MMOHITHASMH M IPEICTABICHUSIMU O XKHBOH MPUPOJIE, €€ YPOBHEBOM
OpTaHMU3AIMH U YBOJIIOINN; YBEPEHHOE MOIH30BaHHE OMOIOTHYECKOM TEPMUHOIIOTHEH U CUMBOJIMKOM;
[13 - BnajieHue OCHOBHBIMU METO/IaMU HAYYHOTO ITO3HAHHUS, UCIIOJIb3YEMBIMH IIPH OHMOJIOTHYECKIX
WCCJICIOBAHMSIX KUBBIX OOBEKTOB M SKOCHCTEM: OITUCAHUEM, U3MEPEHUEM, ITPOBEICHUEM HAOIIOACHMUIA,
BBISIBIICHHE U OLICHKA aHTPOIIOTCHHBIX U3MEHEHUH B IPUPO/IE;

[14 - chopMUPOBAaHHOCTH YMEHUH OOBSICHATH PE3yIbTAThl OMOJIOTHYECKUX IKCIIEPUMEHTOB, PEIIATh
JJIeMEHTapHbIE OMOJIOTHYECKUE 3a]1a4H;

I15 - chopMUPOBAaHHOCTH COOCTBEHHOM MO3UIIMH 10 OTHOMICHUIO K OMOJIOTHYecKOi HH(POpMAaIInH,
MIOJTy4aeMOM U3 Pa3HbIX UCTOYHUKOB, MI00AIBHBIM SKOJIOTHYECKUM TPOOIeMaM | My TSIM UX PEUICHHUS.

Paszgea DKOJIOI'US

* IHMYHOCTHBIX:

JI1-ycToitunBbiii HHTEPEC K UCTOPUU U JOCTHIKEHUSM B 00JIaCTH YKOJIOTUH;

JI2-roTOBHOCTH K MPOJOIHKCHHUIO 00pa30BaHMUs, TIOBBIIIICHHIO KBATH(PUKAIIUU B H30paHHOU MTPO-
beccroHanbHON AeSTeNbHOCTH, UCTIOIB3YS MOTYyUYEHHbIEC IKOJIOTUYECKUE 3HAHUS;

JI3- 00BEKTUBHOE OCO3HAHKME 3HAYNMOCTH KOMIIETEHI[UM B 00JIACTH SKOJIOTUH JIJIs YEIOBEKa U
00I111eCTBA;

JI4-yMeHus mpoaHaIu3upoBaTh TEXHOTEHHBIC MOCIEACTBUS JIsl OKPYKAIOLIEH Cpelibl, OBITOBOM U
MIPOU3BOJCTBEHHOM I€ATEIbHOCTH YEJIOBEKA;

JI5- rOTOBHOCTH CaMOCTOSITEIHLHO TOOBIBATH HOBBIE JIJIsI C€0s1 CBE/IEHUSI SKOJIOTUUECKON HaIpaB-
JIEHHOCTH, MUCTIONB3YS ISl 5TOTO TOCTYITHbIE UCTOYHUKY UH(POpMAIUY;

JI6-yMeHue ynpaBisTh CBOEH MO3HABATENLHOMN JACSITEIIBHOCTHIO, TPOBOUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEJIEKTYaIbHOTO Pa3BUTHS;

JI7-ymeHue BrIcTpanBaTh KOHCTPYKTHBHBIC B3AUMOOTHOIIECHHUSI B KOMAH/IE TIO PEIICHUI0 OOIINX
3aJ1a4 B 00JIACTH DKOJIOTHH;

* MeTanpeAMeTHBIX:

MIII1- oBnaieHNE YMEHUSIMU U HABBIKAMH PA3JIMYHBIX BUJOB ITO3HABATEIIBHOMN JAEATEIbHOCTH IS
M3YUYEHHUS Pa3HbIX CTOPOH OKPY>KaroUIE Cpeibl;

MII2-mpumMeHeHne OCHOBHBIX METOJIOB MTO3HAHMSI (OMTMCAHUS, HAOIIOEHUS, IKCIIEPUMEHTA) JJIs
M3YUYEHUS Pa3IMYHBIX IPOSBICHUIN aHTPOIIOT€HHOTO BO3/IEUCTBHS, C KOTOPHIMU BO3HUKAET
HEOOXOAMMOCTh CTAJIKUBATHCA B PO ecCHOHATBHOU cepe;

MII3- ymeHue onpeaensTh edu U 3a/1a4u e TEIbHOCTH, BRIOMPATh CPEJCTBA X JOCTH)KCHUS Ha
MIPaKTHUKE;

MII4-ymenue ucnosib30BaTh Pa3IMYHbIE UCTOUHUKH JJIS MTOJTYUYEHUsI CBEJIEHUN SKOJIOTUYECKON
HaIPaBJIEHHOCTH M OLIEHUBATh €€ JIOCTOBEPHOCTD JIJISl JOCTHIKEHHUS IMOCTABICHHBIX 1IEIeH 1
3aJ1ay;

* IpeAMEeTHBIX:

IT1- chopMUpPOBaHHOCTH MPEACTABIEHUN 00 SKOJIOTUYECKON KYIbTYpe KaK yCIOBUU JTOCTHIKEHUS
yCTOMYUBOTO (cOAIaHCUPOBAHHOT0) PA3BUTHS OOIIECTBA U MPUPO/IBI, SKOJIOTUYECKUX CBS35X B
CHCTEME «4eJI0BEK—O0O0IIECTBO—IIPUPOIaY;
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[12- copMHPOBAHHOCTH KOJOTHUECKOTO MBIIUICHHS ¥ CIOCOOHOCTH YUYUTHIBATh U OLICHUBATh
9KOJIOTUYECKHE TIOCIIECTBUS B Pa3HBIX cepax AesITeNbHOCTH;

[13- BnageHne yMEHUSIMU IPUMEHSATh 3KOJIOTUYECKUE 3HAHUS B )KU3HEHHBIX CUTYalIUAX, CBSI3aHHBIX C
BBITNIOJTHCHUEM TUIIMYHBIX COLIMAJIBHBIX POJICH;

[14- BnaneHne 3HaHUSIMU YKOJIOTHUECKUX UMIIEPATUBOB, IPAXKAAHCKUX MIPaB U 00s13aHHOCTEH B 007IacTH
9HEPro- U PecypcocOeperkeHusl B UHTEpecax COXpaHEHUsl OKPYIKaloIIel Cpesibl, 310pOBbsl U O€3011aCHOCTH
JKU3HH;

I15- cpopMHUpPOBaHHOCTH IMYHOCTHOIO OTHOILEHHS K SKOJIOTHYECKUM LIEHHOCTSAM, MOPAJIbHON
OTBETCTBEHHOCTH 3a DKOJOTMYECKHE MTOCIIEIACTBUS CBOUX JECHCTBUI B OKPYXKaIOLIEH cpene;

16 - cpopMHUpPOBaHHOCTH CITOCOOHOCTH K BBIIMOJIHEHHIO TPOSKTOB SKOJIOTUYECKA OPUEHTUPOBAHHOMN
COLMAJIBHON J€ITENbHOCTH, CBSI3aHHBIX C KOJIOIMYECKON 0€30MacCHOCTBIO OKPYIKAIOLIEH Cpeibl, 310POBbEM
JIIOJICH Y NIOBBIIIEHUEM UX DKOJIOTUYECKON KYJIbTYPBI.
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5. COJAEPXAHHUE YUYEBHOM JUCHUITIUHBI
Pa3znen ®duzuka

BBenenue

®usuka — GyHIaMeHTaIbHAs HayKa O IPUPOJIC.

EcTecTBeHHO-HAay4YHBI METOJ TO3HAHHS, €T0 BO3MOXXHOCTH M TPAHUIIBI PUMEHUMOCTH. DKCIIEPUMEHT H
TEOpHUsT B TIPOIECCE€ TMO3HAHUS MpUpoAbl. MojaenupoBaHue (HU3MYECKUX SBICHUH W IpoleccoB. Poib
SKCIIEPUMEHTAa W TEOpHH B IIpollecce Mo3HaHWUs mpupoabl. dusnueckas BenuuuHa. [lorpemnocTn
U3MEpEeHUH (U3MYECKUX BEIMYUH. PU3HUeCKHe 3aKOHBI. | paHMIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
ITonsTne o ¢u3nyeckoil KapTuHe MHpa. 3HadueHHe (u3uku npu ocBoeHuu npodeccuit CIIO u
crnenunansHocren CIIO.

Jabopamopnbvie pabomuwl

Omnpeznenenue IOTHOCTU TBEPAOTO TEJ MPABHILHON (OPMBI.

1. Mexanuka

Kunemarnka. Mexannueckoe asmwkenue. Ilepememenue. I1yre. Ckopocts. PaBHOMEpHOE mpsMOIHHEHHOE
JIBHKEHHE. YcKopeHue. PaBHomepeMeHHOE mpsMOJMHEHHOE aBHxkeHHe. CBOOOmHOe maacHue. [[BrkeHue
Tela, OPOIISHHOTIO IO YIJIIOM K TOPHU30HTY. PaBHOMEpHOE IBHIKCHHE 110 OKPYKHOCTH.

3akonbl Mexanuku Hbrorona. IlepBoiii 3akoH Herorona. Cuwma. Macca. Mmnynsc. Btopoi 3akoH
Hrrorona. OCHOBHOM 3aKOH KJIACCUYECKOM AWHAMHUKH. TpeTtud 3akoH HpioToHa. 3akoH BCEMHPHOIO
taroTeHusa. I'paButanmonHoe moiae. Cmna tsoxectu. Bec. CrocoOwnl m3mepeHus Macchl Tell. CHIIBI B
MEXaHHKE.

3akoHbI cOXpaHeHHsl B MeXaHHMKe. 3aKOH COXpaHCGHHMS HMIIyJbca. PeakTuBHOe ABmkeHue. Pabota
cunbl. Pabota moTeHIIManbpHBIX CHUJI. MomHOCTh. DHeprusi. Kunernyeckas

sHeprus. IloTeHmuanpHass »Heprus. 3aKOH COXpPaHCHUS MeXaHH4YecKod »sHepruu. llpumeHenue
3aKOHOB COXPaHCHHUS.

HHemoncmpayuu

3aBHCHUMOCTH TPACKTOPUH OT BEIOOpA CHCTEMBI OTCUCTA.

Buapl MexaHMYeCKOro ABUIKCHUS.

3aBUCHUMOCTh YCKOPEHHUS Tella OT €TI0 MacChl M CHIIBI, ICHCTBYIOIICH Ha TEIO.

CrnoxxeHue cuil.

PaBeHCTBO M MPOTHUBOIIOIOKHOCTDh HANIPABIICHUS CHJI ICHCTBUS U IPOTUBOJACHCTBHS.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AeopMaIiuu.

Cunbl TpeHUA.

HeBecomocTs.

PeakTuBHOE IBUKEHUE.

[lepexoa moTeHIIMATBHON YHEPTUH B KHHETHYECKYIO M 00OpaTHO.

JlabopamopHuuie pabomui

OnpeneneHue yCKOpPEHUs IPU PaBHOYCKOPEHHOM JIBUKECHUU.

2. OCHOBBI MOJICKYJISIPHOH (PM3HMKH U TEPMOAHMHAMHUKH

OcCHOBBI MOJIEKY/ISIPHO-KUHeTHYecKoi Teopuu. MaeanbHblii ra3. OCHOBHBIC TMOJIOKEHHUSI MOJIEKYIISIPHO-
KHHETHYECKOW Teopun. Pazmepsl 1 Macca MoJiekyJsl U aroMoB. bpoyHoBckoe aBuxenue. Juddyzus. Cunsl u
SHEPIusl MEXMOJICKYJIIpHOTO B3auMojeicTBus. CTpoeHHe Tra3000pa3HbIX, XKUIKHUX W TBEPIbIX TeIl.
CxopocTH JBMIXKEHHUSI MOJIEKYJT M UX u3Mepenue. WneanvHbiii ra3. JlaBnenue raza. OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKOM Teopuu razoB. TemmepaTypa u ee u3mepeHue. ['a3oBbie 3aKOHBI. AOCONIOTHBIN
HyJb TEMIIEpATypbl. TepMOIMHAMUYECKas IIKAJIa TEMIIEPATYPBl. Y PaBHEHUE COCTOSIHUS UIECAIBHOIO Tas3a.
MounsipHas ra3oBasi IOCTOSIHHASA.

OcHoBbl TepMoOAMHAMHMKHN. OCHOBHBIE TOHATHUS M ONpeaeieHUs. BHYTpeHHsAs >HEprusi CHUCTEMBI.
BuyTpenHnsist sHeprust uaeanbHoro raza. Pabota u temnora kak ¢GopMbI Tepefayd SHEPTHU. |erIoeMKOCTb.
YaenpHas TEIUIOEMKOCTh. YpaBHEHHE TeruioBoro Oanadca. [lepBoe Hawano TepMOAWHAMUKU. AMaOaTHBIN
npouecc. [lpunnun ngevictBus TteruioBodl Mamubbl.  KIIJ[ TenmoBoro naBurarens. Btopoe Hawano
TePMOJUHAMUKHU. TepMoAMHAMUYECKAs IKaJIa TEMIIEPATyp. XOJIO0AUIbHbBIE MAIIUHBI. TennoBble IBUTATEIIH.
OxpaHa npupoasl.

CgoiictBa mapoB. Mcmapenne m koHueHcarus. HacwlmeHHBIN Tap W €ro cBoicTBa. AOCOIIOTHAS |
OTHOCHUTENbHASA BJIAXHOCTh BO3ayXxa. Touka pockl. Kurnenue. 3aBUCUMOCTh TEMIIEpPaTypbl KUIIEHUS OT
nasienus. [leperpeTsiii map U €ro UCIoJIb30BaHUE B TEXHUKE.

15



CpoiicTBa KMAKOCTeH. XapaKTepHUCTHKA KHUJKOIO COCTOSHMS BemlecTBa. IIOBEpXHOCTHBIA CIIOM
JKUJKOCTH. ODHEpPrusi MOBEPXHOCTHOTO cJioA. SIBIIEHMA Ha TpaHHIE KUIKOCTA C TBEPIABIM TEJIOM.
KanunngapHeie siBieHUS.

CaoiicTBa TBepAbIX TeJ. XapaKTEPUCTHKA TBEPJIOTr0 COCTOSIHUA BEILIECTBA. YIPYrUe CBOMCTBA TBEPBIX
ten. 3akoH ['yka. MexaHudeckue CBOMCTBAa TBEpABIX Tel. TemioBoe pacliupeHue TBEPABbIX TeJlI U
)kuakocteil. [lnaBnenue u KpucTaman3anus.

Jemoncmpauuu

JIBuxeHne OpOyHOBCKUX YaCTHIIL.

Huddyszus.

M3MeHeHUe aBJICHUS ra3a ¢ U3MEHCHHUEM TeMIIepaTyphl IIPH IOCTOSSHHOM 00BbeMeE.

H3otepmuueckuii © n300apHBII MIPOLIECCHI.

H3MeHeHrEe BHYTPCHHEH SHEPIHH TSI IIPU COBEPILICHUH PaOOTHI.

Mogenu TeIIoBEIX IBUTATEIICH.

Kunenue Boabl Ipy MOHUKEHHOM J1aBJICHUU.

[IcuxpomeTp U TUrpoMeTp.

SIBjeHUS TOBEPXHOCTHOTO HATSKEHUSI U CMayMBaHUS.

Kpucramnbl, amopdHbIe BelIeCTBa, KUIKOKPUCTAININIECKHUE TEIIa.

Jabopamopusvie pabombi

IIpoBsepka 3akona boins-Mapuorra.

H3mepenne abCOMIOTHOM U OTHOCUTEIBHOM BIIAXKHOCTH BO3TyXa.

Onpepaenenne K03 PUIIHEHTA TOBEPXHOCTHOTO HATSHKECHHS BOJIBI.

Omnpenenenne K03QOUIHCHTA IUHEWHOTO PACIIUPEHUS TBEPAbIX TEJ IPH HArPEBAHUH.

3. DJIeKTpOAUHAMHUKA

DJleKTpUYecKoe moJie. DJEKTpUYECKHE 3apslibl. 3aKOH coxpaHeHus 3apsga. 3akodH Kynona.
Dnekrpuyeckoe nose. HampsikeHHOCTD anekTpudeckoro noid. [Ipunnun cynepno3unuu nonei. Pabora cun
anekTpocraruueckoro moss. [lorennuan. Pa3HOCTh MOTEHIMANOB. DKBUIOTEHIMAIbHBIE MOBEPXHOCTH.
CBsi3b MEXIy HaANpPSHKEHHOCTHIO W PA3HOCTHIO TMOTEHIMAIIOB SJEKTPUUECKOro Touist. JMAIeKTpUKu B
anekTpudeckoM mose. [lonspuzanus ausnexkrpukoB. [IpoBoaHuku B 3nekTpudeckoM mose. KonaencaTopsi.
CoennHeHue KOHASHCATOPOB B 0aTapero. DHEprus 3apsHKCHHOTO KOHAEHCATOpa. DHEPrus 3JICKTPHUSCKOrO
oIS,

3aKoHBI MOCTOSIHHOTO TOKA. YCJIOBUS, HEOOXOAUMBIC [UIsi BO3HUKHOBEHHUS U  TOJACPXKAHUSA
sneKkTpudeckoro Toka. Cuia TOKa W IUIOTHOCTH Toka. 3akoH Owma mus ywactka nenu 6e3 DJIC.
3aBUCUMOCTD 3JEKTPUYECKOr0 CONPOTUBICHUS OT MaTepuaia, JAJWHBI U IUIOLAAU MOMEPEYHOTO CEUYECHHS
MPOBOJHUKA. 3aBUCUMOCTh  JJIEKTPUUECKOTO  CONPOTHUBJIEHUS MPOBOJHUKOB OT  TEMIEpaTyphl.
DJIeKTPOJABHKYIasi CUJla MCTOYHHMKA TOKa. 3akoH Oma ang nosHou 1enu. CoeauHeHue IPOBOJIHHUKOB.
CoennHeHHe WCTOYHUKOB DJJIEKTpUYECKOW HSHepruu B Oatapero. 3akoH Jlxoyns—IJlenma. Pabora wu
MOIIHOCTh 3JEKTPUUECKOTO TOKA. TernoBoe aeicTBUe TOKa.

DJIeKTPUYeCKHii TOK B MoJynpoBoaHUKaX. CoOCTBEHHas MPOBOAMUMOCTb MOJIYIPOBOJHUKOB.
[TonynpoBOAHUKOBEIE TTPUOOPHI.

MarnuTHoe noJie. BeKTop MHAYKIIMM MarHUTHOTO NOJiA. J[eiicTBME MAarHUTHOTO TOJIA HA MPSIMOJIMHEHHBIN
MPOBOAHUK C TOKOM. 3akoH Awmmepa. BzaumopeiictBue TOKOB. MaruutHbeii mnotok. PabGora mo
MEePEMENICHUIO TPOBOJHUKA C TOKOM B MAarHUTHOM moje. JleficTBue MarHUTHOTO TOJs Ha JABUXKYIIHICS
3apsaa. Cuna Jlopenna. Onpenenenue yaeapbHOTO 3apsaaa. Y CKOPUTEIU 3apsKEHHBIX YaCTHII.

DJIeKTPOMATHUTHAST MHAYKIUS. OJIEKTPOMarHuWTHas WHAYKIUA. BuxpeBoe »sjekTpuueckoe TmoJie.
CaMouHAyKIHUs. DHEPrUs MarHUTHOTO MOJIS.

Jlemoncmpauuu

BzaumopeiicTBue 3apsyKeHHBIX TEI.

[TpoBOAHUKHM B 3JIEKTPUUECKOM II0JIE.

JIM3IEKTPUKHU B DJIEKTPUIECKOM TIOJIE.

Kongencaropsl.

TennoBoe AEUCTBHE DIEKTPUIECKOTO TOKA.
CoOcTBeHHAs ¥ IMIPUMECHAS MPOBOJIMMOCTD MOJYIIPOBOIHUKOB.
[TonynpoBOAHUKOBBIN THO,.

Tpanzucrop.

OnbIT Dpcrena.

BzaumoneiicTBue npoBOHUKOB ¢ TOKAMHM.
OTKJIOHEHHE JIEKTPOHHOI'O MTyYKa MarHUTHBIM T1OJIEM.
DIJIEKTPOABUTATETb.

DNeKTPON3MEpPUTEIbHBIE TPUOOPHI.
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DJeKTpOMarHuTHasE UHIAYKIIUS.

Omnpitel apanes.

3aBucumocTth DJIC caMOMHAYKIIMK OT CKOPOCTH M3MEHEHHMS CHJIbI TOKa M MHAYKTHUBHOCTH IIPOBOHHUKA.
Pabora snekrporeneparopa.

Tpanchopmarop.

Jabopamopnusvie pabombui

MN3ydeHue neneu mocTosSsHHOTO TOKaA.

OnpeneneHue yaeIbHOTO COMMPOTHUBICHUS MPOBOIHUKA.

Omnpenenenne 3/IC 1 BHYTPECHHETO CONPOTHUBIICHHS NCTOUHUKA HAIIPSIKCHMS.

HccnenoBanue 3aBUCUMOCTH MOIITHOCTH, TTOTPEOIISIEMOM JIAMITOM, OT HAPSKCHUS Ha €€ 3aKuMax.

4. Koj1e0aHus M BOJIHBI

Mexannueckue koJjieoanusa. KoimebOarenpHoe paBmkenue. ['apMoHmueckme kosieOanus. CBOOOIHBIC
MEXaHUYeCKHE KoyicOaHus. JIMHelHbIe MeXaHUUECKHE KojeOaTenbHble cucTeMbl. IIpeBpalienue SHepruu
npu KosieOaTeaIbHOM JBHKCHHHM. CBOOOJIHBIC 3aTyxalolllie MEXaHHYCeCKHEe KoJjieOaHus. BBIHYXIECHHbBIC
MEXaHUYECKHE KOJIcOaHHUs.

Yupyrue BoJiHBI. [lonepeunbie W NPOAOJbHBIE BOJIHBI. XapaKTEPUCTUKUA BOJHBI. YPaBHEHHUE IIJIOCKOU
Ocrymei BoaHbl. MHTepdepennus BojH. [loHsaTHe o audpakiuu BOJH. 3BYKOBBIC BOJIHBL. YJIbTPa3BYK U
ero NpuMeEHEHHUE.

DJIeKTPOMAarHuTHbIE KoJiedanusi. CBOOOIHBIC JIEKTPOMarHuTHbIC Kosiebanus. [IpeBpaiieHrue sHepTrun
B KoJieOaTeIIbHOM KOHTYype. 3aTyXalollue 3JICKTPOMarHuTHBIC KoJjiebaHus. ['eHepaTop He3aTyXaromux
SJICKTPOMAarHuTHBIX KoJieOaHui. BBIHYXJAEHHBIC JJIEKTpUuYeckue KosieOaHus. IlepeMeHHBIH TOK.
['enepaTop mnepemeHHOro Ttoka. Pabora W MOIIHOCTH IEPEMEHHOTO TOKa. [eHepaTophl TOKa.
Tpanchopmatopsl. Toku BeicOKO# yacToThl. [lonydenue, nepenada u pacnpeacaieHue dJIeKTPOIHESPTHH.

DJIeKTPOMATHUTHBIE  BOJHBI.  DJEKTPOMAarHUTHOE  TOJ€ KakKk  OCOOBIM  BHJ  MaTCpHH.
DnekTpoMarHuTHeIe BOJHBL. BubOpatop I'epria. OTKpEITEHIN KOJaeOaTenbHbIi KOHTYpP. M300peTenue paano A.
C. IlonmoBem. [lonsiTe 0 paguocsssu. [IpuMeHeHNE JIEKTPOMArHUTHBIX BOJIH.

Jemoncmpayuu

CB00OOIHBIC M BBIHYXJICHHBIC MEXaHHYCCKHE KOJICOaHHUS.

Pe3onanc.

OOpa3oBaHue U pacIpoOCTPaHECHUE YIIPYTHX BOJIH.

YacroTa KoeOaHUM U BRICOTA TOHA 3BYyKa.

CBOOOIHBIC 3JIEKTPOMArHUTHEBIC KOJICOAHHUS.

OcumuiorpaMmma IMepeMeHHOTo TOKa.

N3nyyeHue u IpueM 3JIEKTPOMArHUTHBIX BOJIH.

Panuocss3sb.

Jdabopamopnuvie pabombpi

OnpeneseHne yCKOPEHUS CBOOOIHOIO MageHUs C MOMOIIBIO MAaTEMaTHYECKOTO
MasiTHUKa.M3yueHue 3JIeKTpOMarHUTHBIX KOJIEOAHUN ¢ TOMOIIbIO ocuiIorpada.

5. OnTtuka

IIpupoaa cBera. CKOpOCTh pPACHPOCTPAHEHHUS] CBETA. 3aKOHBl OTPAXXEHUS U MPEIOMJICHUS CBETa.
[Tonnoe oTpaskenue. JInnsel. a3 kak ontuueckas cucrema. OnTH4ecKue TPUOOPHI.

BosinoBblie cBoiicTBa cBeta. HTepdepenus ceera. KorepeHTHOCTH cBETOBBIX Nyueil. THTepdepenmms B
TOHKUX TJIeHKax. Vcrmonb3oBanne nHTepdepeHnn B Hayke u TexHuke. Judpakiusa ceera. dudpakius
Ha IIeMM B THapaienbHbIX nydax. Hudpakunonnas pemierka. [lonstue o ronorpaduu. Ilonspuzarus
nonepeyHbix BoJIH. [lonmspusanus csera. [ducnepcusi cBera. Buawl cnexktpoB. CHEKTphl HCIYyCKaHUS.
Cnextpsl morjiomenus. YiabTpaduosietoBoe u wHppakpacHoe H3IydeHus. PeHTreHoBckme nyuu. Mx
IIPUPOJA U CBOMCTBA.

Jemoncmpayuu

3aKOHBI OTPaXKEHHS U TIPEITOMIICHHS CBETA.

[TomHOE BHYTpEHHEE OTpaKEHUE.

Onrtuueckue TpudOpHI.

Nutepdepennus crera.

Judpakius ceera.

[Tonydenue ciekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenue crekTpa ¢ MOMOIIBIO TU(DPAKITUOHHON PEIIETKH.

CnekTpockor.

Jdabopamopuvie pabomui

OnpeneneHue moxkas3aTesst IpeIoOMIICHUS CTEKIIa.

Onpenenenne NJIWHBI CBETOBOM BOJHBI C MOMOIIBIO TU(GPAKITMOHHON PEIISTKH.
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HaOunroierre CieKTpoB ¢ MOMOIIBIO CIIEKTPOCKOTIA.

6. D1eMeHTBHI KBaHTOBOM GU3NKH

KBanToBasi ontuka. KsanroBas rumnore3a Ilnanka. @oronsl. BHemnuii ¢horosaekrpruueckuii 3(hPeKT.
BuyTrpennuii poTodddext. Tumbl GoTOIIEMEHTOB.

®dusuka aroma. Pa3BuTue B3MISIA0B Ha CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax
Bojopona. Slmepnas moxens aroma. Omnbeitel D.Pesepdopma. Moxens aroma Bomopoma 1o H.Bopy.
KBanToBBIC r€HEPATOPHIL.

®duzuka aToMHOro sigpa. EcrecTBeHHas paauoaKTHBHOCTh. 3aKOH PaAHOAKTUBHOro pacmana. CrocoOsl
HaOJII0ICHUS U PETUCTPAIU 3apsHKCHHBIX dacTull. Dddekt BaBunosa — Uepenkoa. CTpoeHHE aTOMHOTO
sapa. JledhekT maccel, 3HEeprusl CBSI3U U YCTOMYUBOCTh aTOMHBIX suep. SaepHbie peakuuu. MickyccTBeHHAs
paJgnoaKkTUBHOCTh. JleneHue Tsokenablx suep. llemHas spepHas peakuus. Ymopapiasemas IeIHas peakius.
Snepupiii peaktop. Ilomyyenue paauoakTUBHBIX M30TOINOB M HMX IpUMEHEHHE. buojorndeckoe aeicTBHe
PalMOAKTUBHBIX W3JYUYCHUN. DJI€MEHTApHbIC YACTHUIIBI.

Jemoncmpauuu

DotorhPeKT.

JInHenyaThIe CIIEKTPBI Pa3JIMYHBIX BEIIECTB.

IIpumepHbie TeMbl pedepaToB (I0KJIAA0B), HHAMBUIYAIBHBIX
NPOEKTOB

Aunekcannp ['puropbeBudu CTOJIETOB — PYCCKUM (U3HK.

Anexkcannp CrermanoBud ITomoB — pycckuii yU4eHBIH, U300peTaTenb paguo.
AnbTepHaTUBHAS YHEPTETHKA.

Anape Mapu Amiiep — OCHOBOIIOJIOKHHUK DJICKTPOTUHAMUKH.
ACUHXPOHHBIN JBUTATEb.

Atomuas ¢usuka. M3oromnel. [IpumeHeHne paguoaKkTUBHBIX U3 0TOIOB.
bopuc CemenoBuu SIko6u — Hu3MK U U300peTaTENb.

Bennuaiimmue oTKpBITUS (H3UKH.

Bubl aekTprudeckux pa3psaoB. DICKTPUUYCCKHE pa3psiabl HA CIyXKOe YeI0BeKa.
['omorpadus u ee mpuMeHEHHE

Judpakums B HaIICH )KU3HH.

Kuakue KkpucTasibl.

Urops BacunbeBuy KypuaTtoB — (pu3uk, opranuzaTop aTOMHOM HAYKH M TEXHUKH.
Hcaak HeroTOH — co3/aTenp KJIacCuueckoi (hu3nKH.

Hcnons30BaHue 3JIEKTPOIHEPTUH B TPAHCIIOPTE.

Knaccudukanus u xapakTepUCTHKH 3JIEMEHTAPHBIX YaCTHII.
KoHcTpyKIIMOHHAs TPOYHOCTh MaTepHuasa U €€ CBsI3b CO CTPYKTYPOH.
KoHcTpyKIHs 1 BUJIBI 1a3€pOB.

JlazepHbIe TEXHOIOTUU U UX UCIIOJb30BaHNUE.

Jleonapo na Bunun — y4eHbIi 1 n300peTaTeb.

Maiikn ®@apaneit — co3aarenb y4eHHUs 00 AJICKTPOMAarHUTHOM TT0JIE.

Makc I InaHk.

MeTo MEeUEeHBIX aTOMOB.

MeTo1bl HaOII0ICHUS U PETUCTPAIIN PAIHOAKTUBHBIX W3TyUYCHHUH U YaCTHII.
Muxaun BacunbeBrud JIOMOHOCOB — yU€HBIN SHITUKIIONENCT.

Monenu aroma. OnwiT Pesepdopna.

MounekyIsipHO-KMHETUYECKasi TEOPUS HJICThHBIX Ta30B.

MonHus — ra30BbId pa3psia B IPUPOIHBIX YCIOBUSX.

HaHoTexHomorus — MeXIUCIUIUIMHAPHAS 00J1acTh (PYH/IaMEHTAILHON U TIPUKJIa "
HOM HAayKH U TEXHUKH.

Huxoina Tecna: ;ku3Hb 1 HEOOBIYaHBIC OTKPBITHS.

Hunsc bop — oauH u3 co3gareneii COBpeMeHHOH (DH3UKHU.

OObsicHeHre (HOTOCHUHTE3a C TOUKH 3PEHUS (DU3UKHU.

Ontudeckue sSBJICHUS B IPUPOJIE.

[TepeMeHHBIN ANEKTPUUECKUN TOK U €r0 IPUMEHEHHUE.

Il1azma — 4eTBepTOE COCTOSHHE BEIIESCTBA.

[IpuMmeHeHue sIIepHBIX PEAKTOPOB.

[Ipupona dheppomaruerusma.

[Tpo6embl 3K0IOTHH, CBSA3aHHBIE C UCITOJI30BAaHUEM TETUIOBBIX MAIIIHH.
[Ipon3BoACTBO, Mepeava U UCIOIb30BaHNE AJICKTPOIHEPTHH.

PeakTuBHBIE IBUTATENN U OCHOBBI PAaOOTHI TEMIOBON MAITUHEI.
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PentrenoBckue ayun. Uctopus otkpeitus. I[Ipumenenne
CoBpeMeHHasi CIIyTHUKOBAS CBS3b.

CospemMeHnHas pu3ndecKas KapTUHA MUpa.

VYabTpa3Byk (mojydyeHue, CBOMCTBa, TPUMEHEHHE).
YupasiseMmblii TEpMOSASPHBIA CUHTE3.

Y ckopuTenu 3apsKEHHbBIX YaCTHII.

®dusznka u My3bIKa.

du3nyecKre CBOMCTBA aTMOC(EPHI.

DOTO3IEMEHTHI.

dotoardpdexr. [Ipumenenue sapneHus porodddexra.

Xanc Kpuctnan DpcTes; — OCHOBOMOJIOKHHUK 3JICKTpOMarHeTu3ma.
[llkana 31€eKTpOMAarHUTHBIX BOJIH.

DKOJOTHYESCKHUE MPOOIEMBI U BO3MOXKHBIC ITYTH UX PCIICHUS.
DJIEKTpOHHAs MPOBOAUMOCTh METANIOB. CBEPXIIPOBOAUMOCTb.

Pa3zpen XUMMUS

Bsenenue

Hayunbie MeTo1b1 TO3HAHUS BEUIECTB U XMMHYECKUX sIBIEHUU. Poib SKCIiepUMeHTa U TEOpUH B XUMHUHU.
MonenupoBanue XHUMHUYECKHUX MPOLECCOB. 3HAYEHHE XUMHUHU IMIpH oOcBoeHuHu crenuanbHocteit CIIO
€CTECTBEHHO-HAYYHOTO TPOQHIIS MIPOPECCHOHATHHOTO 00pa30BaHHUS.

1 Opranuueckas Xumus
1.1. OcHosHble noHamMuUA OpeaHUYeCKOU XUMUU U MeopUsi CMPOEHUSI OP2AHUYECKUX COeOUHEHUT

HpenMeT OpFaHﬂ‘IECKOﬁ XUMHH. HpI/IpOI[HBIe, HCKYCCTBCHHBIC W CHHTCTHYCCKUC OPTaHUYCCKUC
B€HIICCTBA. CpaBHCHI/Ie OpraHN4YCCKUX BCIICCTB C HCOPIraHNMICCKUMMU.
BanentHocTh. XuMHUeCKOE CTPOCHUC KAK MOPAINOK COCANHCHHUA aTOMOB B MOJICKYJIbI I1IO BAJICHTHOCTH.

Teopusi crpoeHusi opraHuveckux coeguHeHuii A.M. ByrtiepoBa. OCHOBHbIE IOJIO)KEHUS TEOPUHU
XUMHUYECKOTO CTpoeHus. M3omepus u uzomepsl. Xumudeckue GoOpMysIbl U MOJEIH MOJIEKYJI B OPraHUYECKOM
XUMUH.

Knaccupukanus opranmveckux BemlecTB. Kiaccudukanus BemecTB MO CTPOSHHIO YIJIEPOJHOTO
CKeJIeTa U HANNYUIO (PYHKIMOHATIBHBIX TpyIil. 'omosnoru u romonorus. Hauana nomenknarypst [IUPAC.

Kaaccndukanus peakuuii B opranndeckoi xuMuu. Peakuyy npucoequHeHust (r’uIpupoBaHus,

raJlor€HUPOBAHNUS, THIPOraJIOT€HUPOBAHUS, THJIpaTaluni). Peakiuu oTmeniaeHus (J1erupupoBaHus,

JIeTUIPOraIoTeHUPOBAHUS, leruapaTanun). Peakuuu 3amenienus. Peakiun nzomepusamum.

Hemoncmpayuu

Mopenu MOEKyJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCIUHEHUN.

KauecTBeHHOE 0OHapykeHue yriiepo/a, BOJOpOo/ia U XJIopa B MOJIEKYyJIaX OPraHUYeCKUX COeTMHEHUH.

Jlabopamopnbwiii onvim
N3rotoBneHune Mozeneit MOJIEKyJI OPraHHYECKUX BEIIECTB.
Pemenune 3amau Ha Haxoxaenue popmyin. CoctaBieHue Gopmy.
Ilpoghunvnsvie u npogpeccuonanvro 3navumoie rnemenmol codeprcanus. Ilonstue o cyoecrpare u
pearenTe. Peakiiuu OKHCIICHUS M BOCCTAHOBIICHUSI OPTaHWYECKUX BemlecTB. CpaBHEHHE KIIACCU(DUKAIIAN
COCMHEHMH U KIIacCU(UKALIUY PEAKIN B HEOPTaHUYECKONH U OPTaHUYECKOM XUMHUH.

1.2.Vanes000opoowl u ux npupoousie ucmouHuxu

AJIKaHbI. AJIKaHbl: TOMOJIOTHYECKUN Psijl, U30MEpPHUsl U HOMEHKJIaTypa aJKaHOB. XUMHUYECKHUE CBOMCTBA
alkaHoOB (MeTaHa, dTaHa): TOpEHHUE, 3aMellleHue, pasjioKeHue, aeruapupoBanue. [IpuMeHenue aqkaHoB Ha
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OCHOBE CBOWCTB.

AJIKeHbI. OJTWIEH, €ro IOJydyeHHE (JErHIpUpOBAHUEM »3TaHA, MACTOIMMEpPU3ALNEH MOJUITUIIEHA).
['omonoruueckuit psaj, M30MepHs, HOMEHKJIATypa ajlKeHOB. XHMMHUYECKHE CBOMCTBA 3TUIIEHA: TOPEHME,
KayeCTBEHHbIE peakiuu (obecuBeurBaHne OPOMHOM BOJBI M PAacTBOpa MEpMaHTaHaTa Kajus), TUApaTanus,
nonumepusanys. [lpumenenne 3TuneHa Ha OCHOBE CBOMCTB.

Junennbl n kayuyku. [loHsiTHEe 0 TUEHAX KAK YIJIIE€BOAOPOJAX C ABYMS JBOMHBIMH CBSI3SIMU. CONpsyKEHHBIE
IUueHbl. XHWMHYECKHue CcBoWcTBa OyragueHa-1,3 u wu3ompeHa: oOeclBeYMBaHHE OpPOMHON BOJBI H
NoJIMMEpU3aLus B KaydyKd. HaTypaibHbBIN U CUHTETHYECKUE KaydyKku. Pe3una.

AJkuHbI. AnerwieH. XMMUYECKHE CBOMCTBA aleTWJICHA: TOpeHHe, oOeclBeuMBaHHE OpPOMHOW BOJBI,
IPUCOEIUHEHUH XJI0pOBOIOpoJa U ruparanus. [IpumMenenne aneTuiieHa Ha OCHOBE CBOMCTB. MexkiiaccoBas
U30MEpHsl C AJIKAJUCHAMHU.

Apenbl. ber3on. XumMudeckue CBOWCTBa O€H30Ja: TOPEHHE, PEaKIMU 3aMelleHHs (TaloreHHpOBaHUE,
HuTpoBanue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpupoaHbie HCTOYHUKH YIJI€BOA0POA0B. [[pupoaHbIii Ta3: cocTaB, MPUMEHEHUE B KAYeCTBE TOILITUBA.

Hedts. Coctas u nepepadbotka Hedtu. [leperonka nedru. Hedrenpomaykrer.

Hemoncmpayuu

['openne MeTaHa, STUJICHA, alleTUIICHA.

OTHO1IeHNE MeTaHa, YTUICHA, alleTHIIeHa U OEH30JI1a K pacTBOpaM MepMaHTaHaTa Kajlus 1 OpOMHOH BOJIE.

[Tomydenue 3TuNeHa peakuyen AeruapaTaliy 3TaHoJa, alleTUIeHa — CHAPOIU30M KapOuaa KaubIus.

Paznoxenne kayvyka pu HarpeBaHWH, UCTIHITAHUE MPOTYKTOB Pa3JIOKEHUS Ha HETIPEICIIbHOCTD.

Komnexkuust o6pasuoB Hehtu u HedTenpoaykroB. Komnekius «KameHHBIH yroib W MPOLYKIHUS
KOKCOXHUMHYECKOTO MPOU3BOICTBAY.

Jlabopamopnvie onvimoi
O3HakoMJIeHHE ¢ KOJUIEeKIel 00pa31ioB HeTH U MPOYKTOB ee nepepaboTku. O3HaKOMIIEHHE €
KOJUIEKIIMEN KaydyKOB U 00pa3liaMu U311l U3 pe3UHBI.

IIpogpunvuvie u npogheccuonanvno 3Hauumble In1eMeHMbl COOEPHCAHUA.

ITpaBuino B.B. MapkoBHukoBa. Kinaccudukanus u HazHaueHue kaydykoB. Kiaccudukanus u Ha3HaueHue

pe3uH. Bynkanuzanus kaydyka.

[TonyyeHue aneTuieHa NHMPOIM30M MeTaHa M KapOWAHBIM crocoboM. Peaknus noiaumepusanuu
BUHWIXJIopUAA. [TonuBHHUIXIOpUA U ero npuMeHeHue. Tpumepusalys aleTuieHa B 6€H3011.

[Tonstue 00 sKkcTpakumu. BoccraHoBieHHe HUTPOOEH30Jla B aHWIMH. ['OMOJOTMYEeCKHH psiji apeHOB.
Tonyon. HutpoBanue Tonyona. TpoTtuir.

OcHOBHbIE HaIlpaBJIeHUs! TPOMBILIUIEHHON MepepaboTKu NMpupoaHoro rasa. IlomyTHerii

He(TsIHOI ra3, ero nepepadoTka.

[Tponieccel pOMBIIITIEHHON MepepaboTku HePTH: KPEeKUHT, pupopMHUHT. OKTaHOBOE YMCIO OEH3MHOB U
LETAaHOBOE YMCJIO AU3EIBHOTO TOILINBA.

Kokcoxumuueckoe npou3BOACTBO U €0 MPOTYKIHS.

1.3.Kucnopoocooepoicawue opeanuueckue coeOuHeHus

Cnuprsl. [Tonyyenue sTaHona OpoKEeHHEM TIIIOKO3bl M THApaTalei sTuieHa. ['uapokcuiabpHas rpymnna Kak
¢yukuoHanbHas. I[loHsATHE O mpenenbHBIX OJHOATOMHBIX CIHUpPTaX. XHUMHUYECKHE CBOWCTBAa JTaHOJA:
B3aMMOJICIICTBUE C HAaTpHeM, 00pa3oBaHHE IMPOCTHIX M CIOXHBIX 3(UPOB, OKUCIEHUE B aJbJACTHI.
[IpuMeHeHnEe 3TaHOJAa HAa OCHOBE CBOMCTB. AJIKOTOJM3M, €r0 IOCIEACTBHSA IJIs OpraHW3Ma 4eJOBeKa M
IpeayNpexICHHE.

T JIMICPHUH KaK MNOpCACTABUTCIIb MHOI'OATOMHBIX CIIMPTOB. KauecTBennas pCaKkiusds Ha MHOT'OATOMHELIC

20



crnuptsl. [IppuMeHeHne rimnepuHa.

®enou1. Dusnyeckrue U XUMUIECKHE CBOMCTBA peHONa. B3anMHOe BIUsSHUE aTOMOB B MOJIEKyle (eHoa:
B3aMMOJICHCTBHE C THIPOKCHIOM HATPHUS U a30THOM KUcIOoTOM. [IpuMenenune ¢peHosna Ha OCHOBE CBOMCTB.

Aabaeruapl. [Torstue 06 anpreruaax. AnbaeruaHas rpyma Kak GyHKIHoHanbHass. DopMalibieru U ero
CBOMCTBA: OKHCIICHHME B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJICHHME B COOTBETCTBYIOIIMI CIUPT.
[TomyyeHue anpaerua0B OKMCICHUEM COOTBETCTBYIOIIMX CIUPTOB. [IpuMmeHenne dhopmanbaeruaa Ha OCHOBE
€r0 CBOMCTB.

KapOonoBbie kucjaorbl. IloHsatne o kapOoHOBBIX kucioTax. KapOokcunbHas rpynma — Kak
dyHKUMOHATbHAA. ['OMONOTHYECKUI PSAA TMpEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. llomydenue
KapOOHOBBIX KHMCJIOT OKUCIIEHUEM aJIbJIETUA0B. XUMUUECKHUE CBOMCTBA YKCYCHOM KHCIIOTHI: 0O0IIMe CBOMCTBa
C MUHEpPAIbHBIMHU KHUCIIOTAMH W peakius sTepudukanuu. lIpuMeHeHHne yKCYCHOW KHCIIOTHI Ha OCHOBE
CBOMCTB. BpIciMe )KUpPHBIE KUCIOTHI HA IPUMEPE NaIbMUTHHOBON U CTEAPUHOBOIA.

Caosxnble 3¢upsbI U KkUpbI. [lonydyeHnue cioxHbIX 3gpupoB peakuueil srepudukanuu. Craoxuble 3Gpupsl B
npupoe, ux 3HaueHue. [IpuMeHenne cioxHbIX 3(UPOB HA OCHOBE CBOMCTB.

XKupsr kak cinoxusle 3¢upsl. Kiaccuduxauus xupoB. XUMHUECKHE CBOMCTBA KHMPOB: THAPOIU3 U
TUAPUPOBAHUE KUIKUX KUPOB. [IppuMeHeHne KupoB Ha OCHOBE CBOMCTB. MbLia.

YrieBoabl. YTIEBOABI, WX KIAaCCH(PUKAIUA: MOHOCaXapuabl (TJII0K03a, (PYKTO3a), JAHCaXapuibl
(caxapo3sa) u mojmcaxapuibl (KpaxMall U IEJUTI0I03a).

['mroko03a — BeUIECTBO ¢ ABOMCTBEHHOM (YHKIIMEH — ajibJAeTHAOCIUPT. XUMUYECKUE CBOICTBA TIIOKO3bI:
OKHCJICHWE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHME B COpOHUT, crupToBoe OpoxkeHue. [Ipumenenue
TIIFOKO36I Ha OCHOBE CBOWCTB.

3HaueHHUE YIJIEBOJOB B )KMBOW NMPUPOJE U JKU3HU uernoBeka. [IoHATHE O peakuusax MOJMKOHIECHCALUU U
TUAPOIN3a HAa IPUMEPE B3aUMOIIPEBPAILCHUI: TIIFOK03a <> MTOJIMCAXapu.

Hemoncmpayuu

OxkwuclieHne cupTa B aabIACTH/I.

KauecTBeHHBIE pEaKIIMM HA MHOTOATOMHBIE CITUPTHI.

PactBopruMocCTh eHOIa B BOJIE TpU OOBIUHOM TeMnepatype u HarpeBaHuu. KauecTBeHHbIe

peakuuu Ha (eHor.

Peakuust cepeOpsiHOrO 3epKaiia aJibJIeruJI0B U TITFOKO3bI.

OxwucneHue ajabIeruI0B U TII0KO3bl B KUCIOTY ¢ moMolnbto rujpokcuaa menu (II).  KauectBennas
peakuus Ha kpaxMmai. Komnekuust apupHbIx maces.

Jlabopamopuvie onvimot

PactBopenne rnmuepuHa B Boae M B3aumopeiictBue ¢ ruapokcugom menu (II). CaoiicTBa
YKCYCHOM KHCJIOTBI, 00II[HE CO CBOMCTBAMU MUHEPAIbHBIX KUCIIOT.

B3aumoneiicTBue riaroko3bl U caxapo3sl ¢ ruapokcuaom menu (I1). KauectBennas

peakuus Ha Kpaxmall.

Ilpoghunvusvie u npogheccuonanvno 3nauumple 31eMeHmMbl COOEPHCAHUAL.

MeTunoBsIi CIUPT U €r0 UCMOJIB30BAHUE B KAUECTBE XUMHUUECKOTO ChIphs. TOKCHYHOCTh METaHOJa U
MpaBujIa TEXHUKU 0€30MacCHOCTH MpHU paboTe ¢ HUM. DTUIICHTIIMKOIb U €ro TpuMeHeHne. TOKCHIHOCTh
STUJICHTJIUKOJIS M MPaBUJIa TEXHUKHU 0€30MaCHOCTH IIpH paboTe ¢ HUM.

[Tonyuenue ¢eHona U3 NPOAYKTOB KOKCOXUMUYECKOTO NMPOU3BOICTBA U U3 OeHsona. [lonukonaeHcamus
dopmanbaeruaa ¢ peHomnom B penonohopmanbaeTUAHY0 cMoTy.  Anertanpaerun. [loHsTue o keToHax Ha
npumepe aretona. [[pumenenune aneroHa B TEXHUKE U TPOMBITIUICHHOCTH.

MHuoroo0pa3ue KapOOHOBBIX KUCIOT (IIaBETeBOM KUCIOTHI KaK JIBYXOCHOBHOMW, aKpUIIOBOM KHUCIOTHI Kak
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HENpeIeIbHON, OEH30MHON KHCIOTHI KaK apOMaTHIEeCKOM ).

[TnenkooOpasyromue mMacia. 3aMeHa KUPOB B TEXHUKE HEMHINEBBIM ChIpbeM. CHHTETUUYECKHE MOIOIIHE
CpEeACTBa.

MoutouHoKHCcI0€ OpoXkeHue Tioko3bl. Kuciomonodnsie mpoaykTel. CuiocoBanue KopmMoB. HurpoBanue
LeJUTIoI03bL. [IupokcunuH.

1.4.430mcoodeporcawue opeanuueckue coeounenus. Ilonumepol

Amunbl. [Torstue 06 amuHax. AnudaTudeckue aMUHbI, X KIacCH(PUKAIMI 1 HOMEHKIATypa. AHUIMH Kak
opranuyeckoe ocHoBaHue. llomydyenue aHunmHa U3 HUTpoOeH301a. [IpuMeHeHuMe aHWIMHA HAa OCHOBE
CBOMCTB. AMHHOKHCJIOTBI. AMHHOKHUCIOTHI Kak aMm@oTepHble OHPYHKIHOHAIBHBIE OPraHUYECKHE
COCINUHCHU . XI/IMI/I‘IGCKI/IC CBOﬁCTBa AMHWHOKHACIIOT: BSaHMOHeﬁCTBHG C Hmcjao4yaMH, KHCJIOTaMH U ,upyr C
apyrom (peakius mojdukoHaeHcanuu). IlentunHas cBsA3b W nonunenTuabl. [IpuMeHeHre aMHUHOKHUCIOT Ha
OCHOBE CBOMCTB.

Beaxu. [lepBuynas, BTopu4Has, TPETUYHAS CTPYKTYphI O€IKOB. XMMUYECKHE CBOMCTBA OEJIKOB: TOPEHUE,
JIeHaTypalusi, THIpoJIn3, IIBETHbIE peakuuu. bruonornueckue GpyHKIMHU OEIKOB.

Iosmmepsl. benku u nonucaxapuibl Kak OMONOIUMEDSI.

IInacrmaccepr.  IlomydeHne  moauMMeEpoB  peakuMed — NOJMMEpHU3alMd U [OJMKOHICHCALUU.
TepmorutacTuyHble U TEPMOPEAKTUBHBIE TUIaCTMACCHI. [IpencraBurenu miactmace.

BO.]'IOKHa, X KHaCCI/Iq)HKaIII/IH. HOJIy‘-IeHI/Ie BOJIOKOH. OTIIGJII)HI)IG MNpeaACTaBUTCIIN XUMHUYCCKHNX BOJIOKOH.

Hemoncmpayuu

B3anmopeiicTBue aMMHaKka U aHWIMHA C COJISTHOM KUCIOTOM. Peakuus anuinHa ¢

OpOMHOI BOJIOH.

JlokazaTenbCcTBO HANMMYKsI (PYHKIIMOHAIBHBIX TPYII B paCTBOPaX aMUHOKHUCIOT. PacTBopenue u
OCaXKJIeHUE OEJIKOB.

L{BeTHBIE peakMU OEITKOB.

I'openune nTuybero nepa v MWEPCTIHON HUTH.

Jlabopamopnuvie onvimoi

PacTtBOpeHune 0enkoB B BoJE.

Oo6HnapysxeHue 0€JIKOB B MOJIOKE U MSICHOM OyJIbOHE.

Jlenatypanus pacTBopa OeiKa KypHHOIO siiIla CIUPTOM, PACTBOPAMH COJIEH TSDKENBIX  METaJUIOB U MpHU
HarpeBaHUU.

IlIpakmuueckue 3anamus

Pemrenune skcriepuMeHTaIBHBIX 3329 HA UICHTU(UKAIIMIO OPraHMYECKUX CoeMHeH. PaciosHaBanme

I1aCTMacC ¥ BOJIOKOH.

Ilpogpunvuvie u npogheccuonanvno 3navumeple Inemenmol co0epHcanua. AMIHOKAIPOHOBAs KUCIIOTA.

Kampon kak npeacraBuTesb MOJIMAMUIHBIX BOJIOKOH. Vcnonp3oBaHue rupoaun3a OenKkoB B

npombinuieHHOCTH. [TomuBuHUIXTOpH A, ToUTeTpadTopaTUiieH (Tedon). eHomodopmanbaeruaHbIe

rtactMmaccsl. Llemnynoua. IIpoMbliieHHOE TPOU3BOICTBO XMMUYECKHX BOJIOKOH.

OO0mas 1 HeOpraHu4ecKasi XUMHUs
2.1. Ocnosnvie nonsimus u 3aKOHbL XUMUU

OcHoBHBbICe NOHATHS XUMHH. BemectBo. Atom. Monekyna. XUMHUYECKHH 3IEMEHT. AJUTOTPOIHA.
[Ipocteie n cnoxHble BemecTBa. KauecTBEHHBIN U KOJMYECTBEHHBIM COCTAaB BELIECTB. XUMHUUYECKUE 3HAKU U
dbopmynsl. OTHOCUTEIBHBIE aTOMHAS U MOJICKYJISIpHast Macchl. KonmdecTBo BemecTna.

OcHoBHbIe 3aK0HbI XUMHMHU. CTexuomeTpus. 3aKOH COXPaHEHHUs MacChl BEIIECTB. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTB MOJIEKYJIIPHOU CTPYKTYpbI. 3aKOH ABOraJpo U CJIEICTBUS U3 HETO.
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PacueTHble 3a1aun Ha HaXOXKIAEHUE OTHOCUTEIIBHOW MOJIEKYJISIPHOM MaccChl, ONPEAEIEHUE MAaCCOBOM JOJIU
XHMHYECKHUX 3JICMECHTOB B CII0’KHOM BEIIECTBE.

Jemoncmpayuu

Mogenu aToMOB XUMHYECKHUX 3JICMECHTOB.

Mopnenu MOJIEKYJ IPOCTBIX U CIOXKHBIX BellecTB (1mapocrepkHeBbie u Ctroapra— bpurneoda).

Komneknust mpocThIX U CIIOKHBIX BelecTB. HekoTopsie BemecTBa KondecTBOM 1 Mok, Mojerns

MOJISIPHOTO 00beMa ra3os.

Annorponus ¢ocdopa, KHCIOPoa, OJI0Ba.

Ilpogpunvusvie u npogheccuonanbho 3HauuMble I1EMEHMbL COOEPHCAHUA. ATITTOTPOITHBIC MOIUDHUKAITIN

yraepoaa (anmas, rpadur), Kuciaoposa (KUCIOpo, 030H), oJoBa (cepoe u 6enoe onoBo). [Tousitue o

XUMHYECKON TEXHOJIOTHH, OMOTEXHOJIOTHH M HAHOTCXHOJIOTHH.

2.2. Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema xumuveckux snemenmos J.U. Menoeneesa u
cmpoenue amoma

Iepuoguuecknii 3axkon .. MengeneeBa. Otkpoitue .M. MenneneeBsim Ileproanueckoro 3akoHa.
[lepuoanueckuii 3akoH B ¢opmynupoBke J[.M. MenneneeBa. Ilepuoanueckas Tabmuna XUMHUYECKUX
3JIEMEHTOB — TpaUyecKoe OTOOpaKEHHE MEPUOANYECKOro 3akoHa. CTpyKTypa NMepHOJUYEeCKON TaOIMILIbL:
nepuobl (Malbie U 60JbINIKE), TPYIIBI (TTIaBHAS U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon /I.U. Menoeneesa. Atom — cioxHas yactuua. Sapo
(MPOTOHBI ¥ HEUTPOHBI) M ANIEKTpOHHAsE oOonouka. M3otombl. CTpoeHHE 3JIEKTPOHHBIX 00OJOYEK aTOMOB
9JIEMEHTOB MaJIbIX Mepro0B. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIIHX
nepuoaoB  (MepexoaHbiX d3aeMeHToB). IloHstue 006 opOuramsax. S-, p- u d-opOurand. DICKTPOHHBIE
KOH(UTYpaIi aTOMOB XUMHUYECKHX JJIEMEHTOB.

CoBpemennass QopmynupoBka Ilepuonnyeckoro 3akoHa. 3Hauenue Ilepuoamueckoro 3akoHa U
Ilepronnueckoit cucreMbl XuMuueckux 3ieMeHToB JI.M. MenneneeBa i pa3BUTHS HAYKM U NOHUMAHMS
XUMHUYECKON KapTHHBI MHpA.

Hemoncmpayuu

Paznuunsie popmel [lepuonnyeckoii cuctemsl xumuueckux 3nemeHToB .M. Menaeneesa.

JuHamuueckue TabIuIsl 171 MoaenupoBanus [lepuoanueckoil cucteMbl. DIEeKTpU3aIus Tel U UX
B3aWMO/ICHICTBHUE.

Jlabopamopuuwiit onvim

MonenupoBanue noctpoeHus [lepuonnyeckoil TaOIUILbI XUMUYECKUX 3JIEMEHTOB.

Ilpoghunvusie u npogheccuonanvno 3nauumple r1emenmpl cooeprcanusn. PagnoaKTUBHOCTb.
Wcnonb3oBanune PaadrOaKTHUBHBLIX U30TOIIOB B TCXHUYCCKUX LECIIAX. Peutrenosckoe H3JTYy4YCHHE U €T0

HUCIIOJB30BAHHUEC B TCXHHUKEC U MCIANIINHC. MOI[eJ'II/IPOBaHI/Ie KaK METOJ NPOTHO3UPOBAHUA CUTYAllUN HA
IMPOU3BOJCTBC.

2.3 Cmpoenue gewecmsa

Honnas xumuueckas cBs3b. KaTnoHsl, ux o6pa3oBaHue M3 aTOMOB B pe3yJbTaTe Mpolecca OKUCICHUS.
AHUNOHBI, UX 00pa3oBaHHE U3 aTOMOB B pe3yJbTaTe Ipoliecca BOCCTAHOBIEHUs. VMOHHAs CBsI3b Kak CBS3b
MEXJy KaTHOHAMHU M aHHOHAMH 3a CYeT 3JIEKTPOCTATHUECKOro MpUTsbkeHHs. Kiaccudukaiys MOHOB: 1O
COCTaBy, 3HAKy 3apsia, HATWYHIO TUapaTHOW 00omouku. MoHHBIE KpUCTamudeckue pemeTrku. CBoiCTBa
BEILECTB C MOHHBIM TUIIOM KPUCTAJTINYECKON PEIIETKH.

KoBanenTHasi xuMnuyeckas cBsizb. Mexanu3Mm o0pa30BaHUs KOBAJECHTHOUW CBsA3U (OOMEHHBIN M JOHOPHO-
aKLENTOPHBIN). DNEeKTpooTpHIaTeNbHOCTh. KoBalleHTHbIE MOJIApHAas M HenojsipHas cBs3u. KpaTHocTh
KOBAJICHTHOM CBsI3M. MOJIEKYJIIpHbIE M aTOMHBIE KpHUCTAJNIMYECKHe pemeTkr. CBOMCTBAa BEIIECTB C
MOJIEKYJIIPHBIMA U aTOMHBIMU KPUCTAJUIMYECKUMU PELIETKAMM.

Meraiimyeckass cBsi3b. MeTaqumueckass KpHUCTAUIMYECKas pelIeTKa M METaJUINYeCKas XUMHUYecKas
cBsA3b. PU3HUECKHUE CBOWCTBA METAJLIIOB.
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ArperaTHble COCTOSIHHS BellleCTB M BOJOPOIHAsl CBs3b. TBepjoe, )KHUAKOE U Ta3000pa3HOe COCTOSIHUS
BemecTB. [lepexo/ BemecTa 3 OJHOTO arperaTHOro0 COCTOsIHUA B ipyroe. BogopoiHas cBs3b.
UYucreie BemectBa U cMecH. [lonstue o cmecu BemiecTB. ['omoreHHble U rereporeHHble cmecu. CoctaB
cMmeceil: 00beMHas U MaccoBast JOJU KOMIOHEHTOB CMECH, MacCOBast 10JIsl IPUMECEH.
MucnepcHble cucremsl. [lonstue o mucnepcHoit cucteme. [lucnepcHas ¢daza u IUCIIEPCHOHHAs cpefa.
Knaccudukanus nqucnepcHsix cucteM. [loHATHE 0 KOJUIOMAHBIX CHCTEMAX.
Jemoncmpayuu
Mopaenp KpUCTAIIIMYECKON pEelIETKH XJI0pUAa HATPHUS.
OO6pa3ibl MUHEPAJIOB C HOHHOM KPUCTAJUTMYECKON PEIIEeTKON: KaJIbIUTA, raiuTa. Mozaenu
KPUCTANTMYECKHUX PEIIETOK «CYXOro Jbaa» (Wiu Hona), anmasa, rpadura (WM KBapua).
[Tpubops! Ha KUAKUX KpUCTAILTIAX.
OO0pa3ubl pa3IUIHBIX TUCTIEPCHBIX CUCTEM: SMYJIbCHIA, CYCIICH3HA, adPO30JIeH, TeIei U 30JICH.
Koarymsmus. Cunepesuc. Dpdext Tunmans.

Jlabopamopuuvie onvimot
[Ipurorosnenue cycrneH3uu kapOoHaTa Kajablus B Boje. [lomyueHne sMynbcun MOTOPHOTO Maca.
O3HaKOMJIEHHE CO CBOWCTBAaMU AMCIEPCHBIX cucTeM. IIpogunvhbie u npogheccuonanvrno snauumole
nemenmul cooepricanus. llomnsp-
HOCTb CBSI3U U NOJISIPHOCTh MoJieKyJibl. Konnencanus. Texyuects. Bosronka. Kpucramim-zanus. Cy6numanus
U iecyOonmmManysi. AHOManuu (U3NIECKUX CBOMCTB BOABI. JKuakue kpuctamisl. MUHEpabl U TOPHBIE TIOPOIBI
KaKk IMPHUPOJHBbIE CMECU. DOMYJIbCUM U CYCHEH3UHM. 301 (B TOM 4ucie a’po3onu) u remu. Koarymanws.
Cunepesuc.

2.4 Booa. Pacmeopwi. Dnekmponrumuueckas Ouccoyuaysi

Boaxa. PacrBopnl. PacrBopenue. Boaa kak pactBopurenb. PacTBopuMocTh BemiecTB. HacblllieHHBIE,
HEHACBIIICHHbIE, TIEPECHILIEHHbBIE PACTBOPbI. 3aBUCUMOCTh PACTBOPUMOCTH Tra30B, XKUIAKOCTEH M TBEPIbIX
BEIIICCTB OT Pa3IUIHBIX (PAKTOPOB.

MaccoBas 10111 paCTBOPEHHOT'O BEIIECTBA.

DJVIEKTPOJMTHYECKAS] NUCCOMHALMSA. DIEKTPOIUTHI U HEAIEKTPOUTHI. DNEKTPOIIUTUYECKAS TUCCOLUALIMS.
MexaHn3MBbl AJIEKTPOIUTHYECKON AUCCOLUAIINY [Tl BEILIECTB C PA3IMYHBIMU THUIIAMU XUMHUYECKOH CBSI3H.
I'mnpatupoBaHHbIE M HETUAPATUPOBAHHBIE HOHBI. CTENEHB 2IEKTPOIUTHUECKOHN nucconnannu. CuiabHbIE U
ciabble AeKTPoINThl. OCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUYECKON nucconranuu. Kuciorsl,
OCHOBAHUS U COJIM KakK AJIEKTPOJIUTHI.

Hemoncmpayuu

PacTBOpMMOCTE BEIIECTB B BOJIE.

CoOupaHue razoB METOJIOM BBITECHEHHUS BOJIbl. PacTBOpeHue B BOI€ CEPHOM KMCIOTHI M COJIEH aMMOHMS.

OO6pa3ibl KPUCTAILTOTUIPATOB.

N3roroBneHue runcoBom MoBsA3KHU.

HcnbiTanue pacTBOPOB AJIEKTPOJIUTOB U HEAJIEKTPOIUTOB HA MPEIMET AUCCOLMALIMHI. 3aBUCUMOCTD

CTETEHH 3JIEKTPOIUTUYECKON IUCCOLUAIMU YKCYCHOM KUCIIOTHI OT pa30aBiIeHHs pacTBOpa.

JIBrKEeHNE OKpAIIEHHBIX HOHOB B 3JIEKTPUUYECKOM ITosie. [IpuroroBineHne xKecTko! BOAbI U yCTPAHEHHE €€

KECTKOCTU. IOHHUTBL.

OO6pa31bl MUHEpPAIbHBIX BOJ PA3IUYHOIO HA3HAYECHHUS.

IlIpakmuueckoe 3anamue

[Ipurorosnenue pacTBopa 3alaHHON KOHLIEHTPALUU.

Ilpogunvuvie u npogheccuonanvno 3nauumple r1emenmul cooeprcanus. Pac-
TBOpEHHE Kak (pusmko-xumuueckuil npouecc. TermoBblie 3ddexTsl mpu pacTBopeHUH. Kpucrammoruaparsl.
Pemrenne 3amay Ha MaccoBYIO JOJIIO PaCTBOPEHHOIrO BellecTBa. [IpuMeHeHHne BOJBI B TEXHUYECKUX LEIAX.
KecTkocTb BOJBI M CLIOCOOBI €€ yCTpaHeHusl. MUHepallbHbIE BOJIBI.
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2.5 Knaccugurayus Heopeanuyeckux coeOuHeHUull u ux ceoucmada

Kuciorsl u ux cBoiicrBa. KuCIOThl Kak 3JeKTPOIUTHI, UX KJIACCH(PUKALKSA 10 PA3TUYHBIM MPU3HAKAM.
XUMHUECKHE CBOICTBa KHCIOT B CBET€ TEOPUM HIIEKTPOJIUTHYECKOW auccounanuu. OcobeHHoCcTH
B3aUMOJICHCTBUS KOHLUEHTPUPOBAHHON CEpHOW M a30THOM KHCIOT ¢ MeTaulaMd. OCHOBHBIE CIIOCOOBI
IIOJIyY€HUS] KACIIOTHI.

OcHoBanuss u ux cBoiictBa. OCHOBaHMA KaK »JJIEKTPOJHUTHI, WX KIacCHU(PUKaLUsi MO pPa3IUYHBIM
npusHakaM. XHMMHYECKHE CBOMCTBA OCHOBAHMI B CBETE€ TEOPUHU DIIEKTPOJUTHYECKON AMCCOLUALNH.
PaznoxeHne HepaCTBOPUMBIX B BOie OCHOBaHUNH. OCHOBHBIE CITIOCOOBI IOJIy4E€HUS] OCHOBAHUH.

Commm u ux cBoiicrBa. Comu kak 3ekTpoiauTsl. ConM cpeiHHe, KHUCIble U OCHOBHBbIE. XHMHMUYECKUE
CBOMCTBA COJIEH B CBETE TEOPUU JIEKTPOIUTHUECKON Aucconnanuy. CrocoObl MoryueHust coei.

I'mpponus cosen.

Oxkcuabl u ux cpoiictBa. ConeoOpa3yromme U HecolieoOpa3yromue okcuapl. OCHOBHBIC, aM(pOTEpHBIC U
KHUCJIOTHBIE OKCH[bI. 3aBUCHUMOCTh XapaKTepa OKCHJa OT CTEHNEHH OKUCICHHsS O0pa3yIollero ero Mmerasia.
XHUMHUYECKUE CBOMCTBA OKCUIOB. [lommydueHre okcumos.

Hemoncmpayuu

B3aumoseiicTBue a30THOI 1 KOHLIEHTPUPOBAHHON CEpHOM KUCIIOT ¢ MeTaiamu. ['openue docdopa
U PacTBOPEHUE IPOJYKTa FOPEHUS B BOJIE.

[Tonyuenue u cBoiicTBa ampoTepHOro ruapokcuaa. HeoOparumplit ruaponns kapOuaa Kanblus.
OOpaTUMBI THAPOIU3 COJICH Pa3TUIHOTO THIIA.

Jlabopamopuwvie onvimot

HcnpiTanue pacTBOpPOB KUCIOT HHAMKaTOpamMu. BzaumonelicTBue MeTaljIoB ¢ KUCIOTaMHU.
B3anmopeiicTBre KUCIOT C OKCUAAMHU METAJLIOB. B3auMoeiicTBue KUCIOT C OCHOBAHUSMH.
B3anmopnencTere KUCIOT C COJSIMH.

HcnbiTanue pacTBopoB 1ienoyeil nuankaropamu. Bzanmonelicteue menouei ¢ consimu. Paznoxenue
HEpPaCTBOPHUMBIX OCHOBaHMH. B3anmoenicTBue coneil ¢ MmetaiiaMu. B3aumoaencTsue cosen apyr ¢
apyroMm. I'mapoinns coseli pa3IuyHOro TUIa.

Ilpogunvuvie u npogheccuonanvno 3nauumple 371eMeHMbl COOEPHCAHUA.

[IpaBuna pa3baBieHus: cCepHOM KUCIOTHI. Mcnonb30BaHne CEpHOM KUCIOTHI B MPOMBINIICHHOCTH. ETKne
LIEJI0YH, UX UCIIOIb30BAHNE B MPOMBIIIJIEHHOCTH. ['aneHas u HeraiieHas U3BeCTb, UX IPUMEHEHHUE B
CTpOMUTENbCTBE. [ uIic u anedactp, TUICOBAHUE.

[Tonsitue o pH pactBopa. Kucnortnas, menoynasi, HeiTpajibHasi cpesia paCTBOPOB.

3 Xumuueckue peaxyuu

Knaccudukanus XuMu4ecKnx peakuuii. Peakuuu coennneHus, pa3iokeHus, 3aMelleHus, o0OMeHa.
Karanutnueckue peakuu. O6patuMble 1 HeoOpaTUMbIE peakliiy. ['OMOreHHbIE U TeTePOreHHbIE PEaKIINH.
DK30TEepMUYECKHE U SHAOTEpMHUUECKUE peakiiy. TenaoBoi 3¢ (HeKkT XUMUUECKUX PEaKIIUH.
TepmoxuMuyeckne ypaBHEHHS.

OKHCINTENBbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CreneHb okucieHuss. OKHUCINTENb U BOCCTAHOBJICHHE.

Boccranosurens u okuciaenue. MeToj 37eKTpOHHOro OanaHca JJis COCTAaBIIEHUS! YPAaBHEHUN OKHCIUTENbHO-

BOCCTaHOBUTENIbHBIX PEAKIUH.

Cxopocth XuMHU4YecKkHX peakuui. [loHaTHE O CKOPOCTH XMMHYECKUX pEaKIMil. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKHX PEAaKIMHA OT Pa3lUYHbIX (PAKTOPOB: MPHUPOJBI pEarupyrolIUX BEIIECTB, UX KOHLEHTpAIHH,
TEMIIEpaTypbl, IOBEPXHOCTH CONPUKOCHOBEHMS M UCIOJIb30BaHUs KaTAIN3aTOPOB.

Oo0paruMocTh XUMHYeCKHX peakumii. OOpaTuMble 1 HEOOpAaTUMbIE peaKIui. XUMHUECKOE PaBHOBECHE
U CIIOCOOBI €T0 CMEUICHHUS.

Hemoncmpayuu

[Ipumepsl HEOOpPATUMBIX peaklUi, HAYIIMX C 00pa30BaHUEM OCaJIKa, Ta3a WU BOJIbl. 3aBUCUMOCTh

CKOPOCTH peakLMy OT IIPUPObI PEarupyIOIIUX BELIECTB. B3auMonelicTBUE pacTBOPOB CEPHOM KHUCIIOTHI €
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pacTBOpaMu THOCYJIb(aTa HATPUS PA3IUYHON KOHIICHTPAIMU U TeMIepaTypbl. Moienb KUIISAIIETO CIIOSL.

3aBUCHUMOCTb CKOPOCTH XMMHYECKOM PEaKIMM OT NPUCYTCTBUSA KATaaU3aTOpa HA MPUMEPE PA3JIOKCHHUS
NEPOKCH/IA BOJIOPO/IA C TIOMOIIBIO TMOKCHAA MapraHiia U KaTajlasbl.

Mognens 2nexTponausepa.

Mozenb 31eKTPOIN3HOM BaHHBI JIJ1s IOJIYUYEHUS alFOMUHUSA. MoJienb KOJIOHHBI

CHUHTE3a aMMMAKa.

Jlabopamopnvie onvimoi

Peaknus 3amelieHus Meiu JKeJIe30M B PacTBOpPE MEIHOIo Kynopoca. Peakiuu, unymmue ¢ o0pa3oBaHueM

0CajJKa, ra3a Ui BOJBI.

3aBUCUMOCTbh CKOPOCTH B3aUMOJEHCTBUS COISTHOM KUCIOTHI C METAJUIAMU OT X MPUPOJIBI.
3aBUCUMOCThH CKOPOCTH B3aUMOJICHCTBUS IIMHKA C COJITHOM KUCIIOTOM OT €€ KOHIIEHTPAIl|H.
3aBUCHMOCTB CKOPOCTH B3auMoeiicTBUs okcuaa meau (I1) ¢ cepHOi KHCIIOTOM OT TeMIiepaTyphl.

Ilpoghunvusvie u npogheccuonanvro 3navumole rj1eMeHmMbl COOEPHCAHUA.

[TonsitTue 06 nekTposn3e. INEKTPOIIU3 PaCIFIaBOB. DIEKTPOIU3 PACTBOPOB. DIEKTPOIUTUUECKOE

nosrydeHnue amomunaus. [IpakTudeckoe npuMeHeHue 3ekTponusa. ['anpBanoractuka. ['anpBanocTerus.

PaduaMpOBaHmE IBETHBIX METAIIIIOB.

Karanus. 'omorennslie u rereporennslie karanuszaropsl. [IpomoTtopsl. Katanutuueckue sapl. UTHruOUTOpBHLI.
[Tpou3BoICTBO aMMHAaKa: CBIPhE, annaparypa, HayqHbIC TIPHHIIATIBI

4 Memannvl u HememaJiiol

Metanabl. OcoOEHHOCTHM CTPOCHHST aTOMOB U KpHCTawioB. @Du3nueckue CBOWCTBA METAJUIOB.
Knaccugpukanus  MeTaJuloB 1O pas3iIMYHBIM  NpU3HAKaM. XUMHMYECKHME  CBOMCTBA  METaJIJIOB.
DNEKTPOXUMHUUECKUH Pl HAlPsSHKEHUH MeTallioB. MeTtaoTepmust.

O6ume crioco6s! noayyeHus MetaioB. [lonarue o meramnypruu. Ilupomeranayprus, TupoMeTanIyprus
U 35iekTpoMeTautyprusi. CIuiaBbl YepHbIE U LIBETHBIE.

Hemeraabl. OcoOeHHOCTH CTpoeHHUsl aToMOB. HemeTasuibl — mpocThie BelecTBa. 3aBUCUMOCTh CBOWCTB
TaJIOTEHOB OT HUX IOJIOKEHUS B NEPUOIUYECKON cucteme. OKHUCINTENbHBIE U BOCCTAHOBUTEIIBHBIE CBOWCTBA
HEMCTAJIJIOB B 3aBUCUMOCTH OT HUX IOJOXKCHUA B PAAY IJICKTPOOTPUIATCIIBHOCTH.

Hemoncmpayuu

Komnekuust Meramios.

B3aumoneiicTBue MeTanaoB ¢ HeMeTauiaMu (okene3a, UHKA U aJlOMUHUS C Cepoil, allOMUHUS ¢ HOA0M,
CYPBMBI € XJIOPOM, TOPEHUE JKETIE3a B XJIOPE).

I'openue metamios.

AIOMUHOTEPMUS.

Komnekuust nemeramioB. ['openne HemeramioB (cepsl, pocdopa, yris). BeiTecHeHne MeHee aKTHBHBIX
raJIoreHOB U3 PaCTBOPOB UX COJIeH 00Jiee aKTUBHBIMU TaJlOr€HaMH.

Mopnenb MpOMBIIIJIEHHONW YCTaHOBKH JAJIS MPOM3BOJICTBA CEPHOM KHUCIOTHL. Monenb meun  ais oOxkura
u3BecTHsKa. Kosmekiuu npoayKuuid CHIMKAaTHOM MpOMBIIIIEHHOCTH (cTekna, dapdopa, dasHca, nemeHTa
Pa3IUYHBIX MapoK U Jp.).

Jlabopamopnuie onvimot

3akanka v OTIYCK CTaJIH.

O3HaKoOMIICHHE CO CTPYKTYpaMH ceporo u 0eroro uyyryHa. Pacno3naBanue
Py Kenesa.

Ilpakmuueckue 3anamusn

[Tonyuenue, cobupanue 1 pacrio3HaBaHUE razoB. Pemienue
9KCIIEPUMEHTAJIbHBIX 3a4a4.
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Ilpoghunvuvie u npogheccuonanvho 3nauumsle 31eMeHmMbl COOEPHCAHUA.

Koppo3us MeTannoB: Xxumudeckast ¥ 3J1€KTPOXUMHUUYECKasl. 3aBUCUMOCTb CKOPOCTH KOPPO3UU OT YCIOBHM

okpyxaroie cpensl. Kiaccudukanus Koppo3uu METauIoB MO pa3indHbIM npu3HakaMm. CriocoObl 3aIUTh

METAJIJIOB OT KOPPO3HH.

[Ipou3BoCTBO YyryHa U CTAJIH.

[Tonmyuenne HeMeETaUIOB (PPAKLIMOHHON MEPErOHKOW >KUIKOTO BO3/AyXa M DJIEKTPOJIM30M PACTBOPOB WIIH
pacIuiaBoB JIEKTPOJIUTOB.

CunukaTtHasi IPOMBILIUIEHHOCTb. [IpOor3BOICTBO CEpHON KUCIOTHI.

L]

[IpumepHbie TeMbl pedepaToB (10KIa10B), UHIUBUIYAIbHBIX MPOEKTOB

buorexHosorus u renHas nHxxenepus — texnosnorun XXI Beka.

HaHoTexHOOrus: Kak NPUOPUTETHOE HAIIPABICHUE Pa3BUTUS HAYKU U NPOU3BOJACTBA B Poccuiickoit
denepanuu.

CoBpeMeHHbIE METOIbl 00€33apayKUBAHMSI BOIBI.

ANIOTpONUs METAJIIOB.

Ku3Hb U AESITENbHOCTD BETUKUX XUMUKOB

Kuznp n gesrensHocth .M. Menaeneena.

«Ilepuonnyeckomy 3akoHy OyyIiee HE TPO3UT pa3pyLICHUEM. . .>»

Cunres 114-ro snementa — TpuyM¢ poCCUICKUX (PUIUKOB-SACPIIHKOB.

H3oTonsl Bogopona.

Hcnonbs3oBanue paguoakTUBHBIX U30TONOB B TEXHUYECKUX LENSX.

PeHTreHoBckoe M3IyyeHHe U €ro UCIOJIb30BaHUE B TEXHUKE U MEIULIUHE.

[Ina3ma — 4eTBepTOE COCTOSIHUE BEILIECTBA.

AMop¢HbIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa oOkpyXxaromen cpeabl OT XUMHUYECKOro 3arps3HeHus. KoiamdyecTBeHHbIE XapaKTEpUCTUKH
3arpsI3HEHUS OKPY KAIOILEH Cpebl.

[TpumeneHue TBepA0ro 1 razoobpazHoro okcuna yriaepoaa (IV).

3aiuTa 030HOBOT'0 3KpaHa OT XUMHUYECKOT0 3arps3HEHMS.

I'pyboaucnepcHble  cUCTeMbI, HUX Kilaccu(UKalnus ¥ HCIOIb30BaHME B NPOQecCHOHaTbHON
NeSITEIbHOCTH.

KocmeTrnueckue renu.

[IpuMeHeHne cyCnieH3uil U SMYJIbCUIN B CTPOUTEIIBCTBE.

MuHepalibl U TOpHBIE TOPOBI KaK OCHOBA JIUTOC(EPHI.

PactBops! Bokpyr Hac. Tumsl pacTBOpOB.

Bopa kxak peareHT U cpena A XMMHUYECKOTO MpoIiecca.

Kuznub u gesrenbHocth C. AppeHuyca.

Bxaz 0Te4ECTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH AIEKTPOIIUTUYECKON JUCCOLUALINH.
YcTpaHeHue )KeCTKOCTH BOJIbI HA IPOMBIIIUIEHHBIX MPEANPUSATHSIX.

CepHas KUCIOTa — «XJ1e0 XMMUUYECKON MPOMBIIIJIEHHOCTI.

Hcnonb30BaHre MUHEPATbHBIX KUCIOT HA MPEANPHUATHIX Pa3IMYHOTO MPOduIs.
Oxcupl U CONMM KaK CTPOUTENIBHBIE MaTEPHUAIIBL.

Hcropus rumnca.

IloBapeHHas COJIb KaK XUMHUYECKOE CBIPBE.

MHoronukuii kKapOOHAT KalbIHs: B IPUPOJE, B IPOMBIIIJIEHHOCTH, B OBITY.

Peakiiuu ropeHns Ha MPOU3BOJICTBE U B OBITY.

BupryansHoe MoieTMpoBaHne XUMUYECKUX MTPOLIECCOB.

DNEKTPOIN3 PaCTBOPOB AIEKTPOIUTOB.

DNEeKTPOIN3 PaCIIIaBOB 3JIEKTPOIUTOB.

* [IpakTHueckoe NpUMEHEHHE IEKTPOIn3a: pahUHUPOBAHKE, FAIbBAHOIIIACTUKA, TATbBAHOCTETHSL.
* Hcropus noaydeHus U MPOU3BOJACTBA ATFOMHUHMSL.
*  DIEKTPOJIMTHUECKOE MOTyYeHHE U paUHUPOBAHUE MEIH.
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* Xuzub n aearensHOCTh 1. J]9BW1.

* Ponp MeTaisioB B MCTOPUHU YEIOBEUECKOW IMUBWIM3ALMHU. VICTOpUS OT€UECTBEHHON YEPHON METAJLTypryH.
CoBpeMEHHOE METAJUTYPrU4eCcKOe ITPOU3BOJICTBO.

* lcropus OTEUECTBEHHOW IIBETHOM MeTaulypruu. Poib METauioB M CIUIaBOB B HAay4YHO-TEXHUYECKOM
rporpecce.

» Koppo3sus MeTamioB U criocoObl 3aIIUTHI OT KOPPO3HH.

* lHepTHBIC WK OJIArOPOIHBIC Ta3bl.

* Poxparomue coiam — rajloreHsl.

* Hcropus mBeACKOW CIIMYKH.

* HcTopust BOBHUKHOBEHHS U Pa3BUTHUS OPTaHUYECKONW XUMUHU.

* JKusnb u nestensHocts A.M. ByTieposa.

* Buranusm u ero kpax.

* PoJib OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUU U Pa3BUTUH MUPOBOM OPraHMYECKON XUMHUH.

* CoBpeMeHHBIE ITPEICTABICHHS O TEOPUH XUMUYECKOI'O CTPOEHHUS.

*  DKOJIOTMYECKHE ACTIEKThI UCIOJIb30BaHUS YIIEBOJAOPOIHOIO ChIPbSI.

* DKOHOMMYECKHE AacClEeKThl MEXIYHAPOJHOIO COTPYJHUYECTBA IO HCIOJIb30BAHUIO YIJIEBOJOPOIHOIO
CBIPBS.

* Hcropust OTKpBITHS U pa3pabOTKH ra30BbIX M HEPTIHBIX MeCTOpOoXKaAeHHi B Poccuiickoii Denepanum.

*  XuMmusl yrieBOJAOPOIHOIO ChIPhS U MOs Oyaymias mpodeccusi.

*  YTIIeBOJOpOAHOE TOIUIMBO, €r0 BUABI U HA3HAUYCHHE.

* CuHTeTHYECKHE KaydyKU: UCTOPUS, MHOTOOOpa3ue U MepCHEKTUBEI.

* Pe3uMHOTEXHUYECKOE IPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIpOrpecce.

* (CBapo4HO€ MPOU3BOJCTBO U POJIb XUMHUH YIJIEBOJIOPOIOB B HEM.

* HedTs 1 ee TpaHCTIOPTHPOBKA KaK OCHOBA B3aHMOBBITOTHOTO MEXKTyHAPOIHOTO COTPYIHUYECTBA.

Pa3zgea BUOJIOT' UM

Bsenenue

OObexT u3yueHus Onosoruu — xuBas npupoja. [IpuzHaku )KUBbIX OpraHU3MOB U UX MHOTOOOpasue.
YpoBHEBas opraHu3anus )KMUBOI MPUPOJIBI U 3BOMIOLMSA. MeTo/1bl O3HAHUS KUBOM Mpuposl. O0mue
3aKOHOMEPHOCTH Onosioruu. Poss 6uonoruu B popMHUpOBaHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa 1 IPaKTUYECKON JeATeIbHOCTH JItoJei. 3HaueHne OMOoJIOTHH ITPU OCBOSHUM IIpodeccuii 1
CIHELMAIBHOCTEN CPeHEro Npo(ecCHOHANIBHOr0 00pa3oBaHusl.

Jdemoncrpanuu:

buonornueckue cuctemMsl pa3HOrO ypOBHS: KJIETKa, OpraHu3M, MOIMYJISIIMS, SIKOcHUcTeMa, buocdepa.

[apcTBa *KMBOI IPUPOBI.

1.VYEHME O KJIETKE

Xumuueckast opranusanus kiaetku. Kiietka — sneMeHTapHas )KruBasi CUCTEMa U OCHOBHAsI CTPYKTYPHO-
(byHKIMOHATIbHAS €AMHUIA BCEX KUBBIX OPraHU3MOB. XUMUYECKasl opraHu3aius kinetku. Opranudeckue u
HEOPraHWYECKHE BEIIECTBA KIETKH U KUBBIX OPraHU3MOB. benkH, yrieBobl, TUIUIbI, HyKJIEHHOBBIE
KHCJIOTBI U UX POJIb B KIIETKE.

Ctpoenue u ¢pyHkIu kieTku. [Ipokapuornueckue v syKapuoTHdeckue KIeTkd. BUpychbl kak HekJieTouHas
¢dopma xu3HU U UX 3HaueHue. boprba ¢ Bupycubimu 3a6oneBanusamu (CITN/] u np.) Luromnazma u
KJeToyHass MeMOpaHa. OpraHouJibl KJIETKH.

OOMeH BelecTB U peBpalleHre YHEPTUU B KieTke. [ImacTudyeckuii u sHepreTuueckuii ooMeH.

Crpoenne u ¢pynkuun xpomocom. JJHK — nocutens HacnencTsenHon nHpopmauu.

Perumukamus IHK. I'en. ['enetnyeckuii kon. buocunTtes 6enka.

Kuznennslil nukin kinetku. Kietku u nux pazHooOpasue B MHOIOKJIETOUHOM OpraHU3Me.

Kiierounast Teopust CTpOEHHsI OpraHU3MOB.
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JdemMoncTpanuu:

Crtpoenue u ctpykrypa 6enka. Ctpoenne mosekyn JJHK u PHK. Permukamus JTHK.

CxeMbl 3HEpreTHYecKoro ooMeHa u OuocuHTe3a Oenka.

CrpoeHue KIETOK IPOKapuoT U 3yKapuoT, CTPOEHUE U MHOI000pa3ue KJIETOK PACTEHUH U KUBOTHBIX.
Crpoenue Bupyca.

IIpakTnyeckmne 3aHATHSA:

[Ipaktuueckas padora Nel « CtpykTypa GEIKOBOM MOJIEKYJIIBD».

JlaGopatopHas pabota Ne 1«M3ydeHne cTpoeHus KJIETKU 01 MUKPOCKOIIOM.

2.0PTAHU3M. PASMHOXEHUE U UHIANBUIAYAJIbBHOE PA3BUTUE OPI'AHU3MOB
Pasmuoxenue opranuzMoB. Opranusm — euHoe neinoe. Muoroobpasue opranu3smMoB. PasmHoxeHne —
Ba)KHEHIIIee CBOMCTBO KHUBBIX OpraHnu3MoB. [lomoBoe u Gecriosnoe pa3sMHOKEHHUE.

Muto3. Meiio3. O0pa3oBaHue TMOJOBBIX KIETOK M OILIOJOTBOpeHHE. HIMBUIyaIbHOE pa3BUTHE
opranusMa. DMOpHOHANBHBIN 3Tan OHTOreHe3a. OCHOBHBIE CTAJIUU SMOPUOHANBHOTO pa3BUTHA. CXOACTBO
3apoAbIIEH IPEICTaBUTENICH Pa3HbIX IPYNI O3BOHOYHBIX KaK CBUJIETEIBCTBO UX 3BOJIIOLMOHHOIO POJICTBA.
[IpynunHbl HapyIIEHWH B pa3BUTUN  OPTaHU3MOB.

NuauBunyansHOE pa3BUTHE YyenoBeka. PenpoaykTuBHoe 310poBbe. [locnencTBust BIUsHUS alKOro-is,
HUKOTHHA, HAPKOTUYECKUX BEILECTB, 3arPsA3HEHUS CPEJIbl Ha Pa3BUTUE YEIOBEKA.

JeMoHCcTpanum:

MHoroo0pa3ue opraHu3MoB.

OOMeH BellecTB U MpeBpalleHne Heprun B kiieTke. @OTOCUHTE3.

dororpaduu cxeM CTpoeHUS XpoMocoM. Cxema CTpOCHHUS T'eHa.

Jlenenue kiaeTku. MuTo3.

becnonoe pazmHoxxenne oprann3MoB. OOpa3zoBaHKe MOJIOBBIX KIETOK.

Meiios.

OmnogorBopenue y pactenuil. UnauBuayanbHoe pa3BUTHE OpraHU3Ma.

Tunsl TOCTASMOPUOHAIBEHOTO Pa3BUTHS )KUBOTHBIX.

IIpakTH4yeckoe 3aHATHE:
[IpakTrueckas padota Ne2 «Cxo0aCTBO 3apObIIeH TTO3BOHOYHBIX).

3.0CHOBBI TEHETUKU 1 CEJIEKIIUU

OCHOBBI yu€HHS O HACJIEICTBEHHOCTU U U3MEHYUBOCTH. [ €HETHKA — HayKa O 3aKOHOMEPHOCTSX
HACJIEICTBEHHOCTU ¥ U3MEHUYHUBOCTH OPraHu3MoB. I'. MeH1eJ1b — OCHOBOIIONIOKHUK TE€HETHKH.
['eHeTnyeckass TEPMHMHOJIOIMS W CHMBOJIUKA.

3aKOHbI T€eHeTHKH, ycTaHoBIIeHHBIE I'. Menaenem. MoHorubpuaHoe u AMruOpuaHOE CKpelBaHue
XpoMOCOMHasl TEOpUS HACIIEACTBEHHOCTH. [ eHeTHKa nosma.

3HaueHue reHeTHKHU JJIs CeJIeKIIMHU U MeauMHbl. HacnencrBenHble 00/1e3HN YelloBeKa, UX MPUUUHBI U
npoHIIaKTHKA.

3aKOHOMEPHOCTH U3MEHUNBOCTH. HacnencTBenHas, Wi reHOTUINYECKast, U3MEHYUBOCTb.
MoudukaiioHHas, WM HEHACJIeACTBEHHAs!, N3MEHYUBOCTh. | 'eHeTHKa yenoBeka. [ 'eHeTnka 1 MeAuLInHA.
MatepuanabHble OCHOBbI HACIEICTBEHHOCTH U U3MEHYMBOCTU. ['€HeTHKa M DBOJIOLMOHHAS TEOPHS.
I'enetuka nomyssui.

OCHOBBI CeNIeKIIMH PaCTeHU, )KUBOTHBIX 1 MUKPOOPraHU3MOB. ['eHeTHKa — TeopeTnyeckasi OCHOBa
cestekiy. OJOMalTHUBAHUE )KUBOTHBIX U BBIPALLMBAHNE KYJIbTYPHBIX PACTEHUH — Ha4aJIbHBIE ATallbl
ceneknuu. Yuenue H. V. BaBuiioBa o ieHTpax MHOroo0pasus v MpOUCXOXKIEHUSI KYJIbTYPHBIX pPacTEHUH.
OCHOBHBIE METOJIbI CENEeKUUHU: THOpPUIU3aAIMs U UICKYCCTBEHHBIH 0TO0p. OCHOBHBIE JOCTHKEHUS
COBPEMEHHOM CeeKIUU KyJIbTypPHbIX PACTEHUH, JOMAIIHUX >KUBOTHBIX W MHKPOOPTaHHU3MOB.
buorexHonorus, ee JOCTHKEHUS U IEPCIIEKTUBBI Pa3BUTHS.

JdemoncTpanum:

Monorubpuanoe u AuruOpuIHOE cKkpenmBanue. [lepekpect xpoMocom.

CuenneHHoe HaclienoBanue. MyTanuu.

LenTpsl MHOT00Opa3ust ¥ MPOUCXOXKACHUS KYJIbTYPHBIX PACTCHUN M JTOMAIIHUX KUBOTHBIX.
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I'u6puauszarms. MckyccTBeHHBIH 0TOOP.

HacnenctBenHbie 00J€3HHU UeIOBEKa.

BiusiHne ankoronusMa, HApPKOMaHUM, KypEHUS Ha HACJIEICTBEHHOCTb.
IIpakTnyeckne 3aHATHSA:

[Tpaktuueckas padora Ne3 « CocTaBIeHHE CXeM CKPEIIMBAHUS.
JlaGopaTopHas pabota Ne2 «IlocTpoeHne BapualiMOHHOTO Psifa U KPHUBOM.
[IpakTuyeckas pabora Ne4 «BpIsiBIIeHHE MyTareHOB B OKPYKAIOIIEH cpeiey.

4. [TPOUCXOXJIEHUE U PASBUTUE XXN3HU HA 3EMJIE. 9BOJIIOLIMOHHOE YUEHUE
[IpoucxoxaeHne n HavyaJabHbIE ATAIbl PA3BUTHS KU3HU Ha 3emiie. [ unore3sl IPOUCX0XKIACHUS KU3HU.
N3yueHne OCHOBHBIX 3aKOHOMEPHOCTEN BO3ZHUKHOBEHUS, PA3BUTHSI U CYLIECTBOBAHUS KU3HU HA 3eMJI€.
VYcioxxHeHne KUBBIX OPTraHU3MOB B IPOLIECCe IBOIOIUH. MHOrooOpasue >KMBOro MHUpa Ha 3emiie H
COBPEMEHHAsl €ro OpraHu3alysl.

Wcropus pa3BuTus 3BoMOLUOHHBIX Uael. 3HaueHue padot K. Jlunnes, XK. b. Jlamapka B pazsutun
SBOJIIOLIMOHHBIX UJeH B Onosorun. DBosrormonHoe yuenne Y. Jlapsuna. EctecTtBennsiit or6op. Poib
HBOJIIOI[MOHHOTO YYeHHS B (POPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUDA.
MukposBomtouus 1 MakposBotouus. Konuenmus Buaa, ero kpurepuu. [lonynsnus — cTpyKTypHasi €IMHHLIA
BUJIA U 3BOMIOMHU. JIBroKyIIMe cuibl 3Botolnd. CHHTETHYECKAs TEOpHUs IBOJIIOLMUA. MUKPOIBOIIOLIHSL.
CoBpemenHsble npejcTabienus o BunoodpazoBanuu (C. C. Yersepukon, U. U. IlImansraysen).
Makposomtonus. JlokazarenbCTBa dBOIIOLNH.

[IpuunHbl BeIMUpaHus BU10B. OCHOBHBIE HAIPABJICHMSI 3BOJIIOLIMOHHOIO Mporpecca. buonornueckuit
nporpecc 1 OMOJIOTHYECKU  perpecc.

JeMoHCcTpanum:

Kpurepuu Buga. CTpykTypa NOomyJisuum.

AnantuBHble 0COOEHHOCTH OPraHU3MOB, UX OTHOCUTEIbHBIN XapakTep. DBOJIIOLUOHHOE JPEBO
PacTUTEIBLHOTO MUPA.

OBOJIIOLMOHHOE IPEBO JKUBOTHOI'O MUpA.

[IpencraButenu peaKuX U UCUE3AIOIIUX BUAOB PACTEHUN U )KUBOTHBIX.

IIpakTHYecKue 3aHATHS:

[TpakTiueckas pabota Ne5 « Onucanuie BUJIOB 10 KPUTEPUIMY.

Jla6opaTtopHnast padota Ne 3 «IIpucnoco0aeHHOCTh OPraHU3MOB K CpeJie OOUTAHUS.

[TpakTideckas pabota Ne6 «OCHOBHBIE YTH IBOIOLUU: apoMop(}03, ANO0AAANITAIUS, IeTCHEPAIUSD).

5.ITPOUCXOXIEHNE YEJIOBEKA

AHTpomorexes. JBoitonus npuMatoB. CoBpeMeHHbIE THUIIOTE3bI O MPOUCXOKIEHUHN YETIOBEKa.
Jloka3zaTenbcTBa POJACTBA YEIOBEKA C MIEKONUTAIOIUMU )KUBOTHBIMH. DTallbl BOJIFOIIMH YEIOBEKA.
Yenoseueckue pacbl. POICTBO 1 €qMHCTBO IPOUCXOK/ICHU YenoBedyeckux pac. Kputuka pacusma.
Jdemoncrpanuu:

UepTsl CXOACTBA M pa3IN4Ms YEJIOBEKA U )KUBOTHBIX. UepThl CXOACTBA YEJIOBEKA U IPUMATOB.
[IpoucxoxneHue yenoBeka. YenoBeueCKue pacsl.

IIpakTHyeckoe 3ansATHE:

[IpaxTuueckas pabota Ne7 « AHaNU3 U OLIEHKA Pa3IMYHBIX THIIOTE3 O MPOUCXOXKICHUN YETIOBEKaY.

6.0CHOBBI 5KOJIOI'M1
DKOJIOTHS] — HayKa 0 B3aUMOOTHOIICHUSIX OPTaHU3MOB MEXTy COO0H M OKPYIKAIOIIEH CPEIOi.

IKOJIOTHYECKHE (baKTOpI)I, HX 3HAUYCHUC B )KU3HHU OPraHU3MOB. DKOJIOTHYECKHE CUCTEMBI. BI/I)IOBaSI n
IIPOCTPAHCTBEHHAs CTPYKTypa IKOcHcTeM. [ IuieBbie cBsI3U, KpyTr BOPOT BELIECTB U NIPEBPALLIEHUE SHEPTUHU B
JKOCHUcCTeMax. Me)KBI/I)IOBI)Ie B3aMMOOTHOIICHHUA B OKOCUCTEME. KOHKYPCHIIUA, CI/IM6I/IOS, XHUITHUYCCTBO,
napa3uTusM. MckyccTBeHHBIE COOOIIECTBA - arPOIKOCUCTEMBI U YPOOIKOCHCTEMBI.

buocdepa — rnobanpHas sxocucreMa. Yuenue B. U. Bepnaackoro o Ouocdepe. Ponb :KHBBIX OpraHu3MoB B
6uocdepe. buomacca. KpyroBopor BaskHeHIInX OMOT€HHBIX 3JIEMEHTOB (Ha MpUMeEpe yriepoaa, a3oTa u Jp.) B
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ouocdepe.

buocdepa n yenosek. Mzamenenns B onocdepe. [locnencTus neaTeIbHOCTH YEJIOBEKa B OKPYIKAIOIIEH cpejie.
BozneiicTBre mpon3BOACTBEHHON ACATEIBHOCTH Ha OKPY>KAIOLIYIO Cpey B 00JIACTH CBOEH Oymyrei
npodeccum.

DKOJIOTHA KaK TEOPETUYECKas OCHOBA PAllMOHAIILHOTO MPUPOIONOIB30BAHUS B OXpaHbl pupo sl Hoocdepa.
[TpaBuiia moBeeHus JTIOICH B OKpY Karouiei npupoaHoi cpene. bepexHoe oTHOIIEHHE K OMOTIOTHYECKUM
00BbeKTaM (pacTEeHHUSM U )KUBOTHBIM U X COOOILECTBAM) U UX OXpaHa.

JdemoncTpanum:

Dkonorudeckue pakTopbl U UX BIUSHUE HA OPTraHU3MBI.

Me>XBHUIOBbIE OTHOIIECHUS: KOHKYPEHIIHUS, CHMON03, XUIIIHUYECTBO, Mapa3uTU3M. SIpyCHOCTh paCTH-TEIBHOTO
CO000I1IeCTBA.

[ummeBble enu U ceT B OMOIEHO3€. DKOJOTMYECKUE THUPAMUJIBI.

Cxema 3KOCUCTEMBI.

KpyroBopoT BemiecTB u npeBpalieHne 3Hepruu B skocucreme. buocdepa.

KpyroBoport yriepona (a3ora u ap.) B 6mocdepe. Cxema arpodKOCUCTEMBI.

Oco00 oxpaHsieMble IpUPOAHbIE TeppuTOopun Poccun.

IIpakTH4yeckue 3aHATHS:

[IpakTuueckas pabora Ne§ «CpaBHUTEIbHAS XapaKTEPUCTUKA OMOreOLEH03a U arpoLEHO3ay.

[TpakTrueckas padota Ne9 « CocTaBiieHre MUIIEBHIX LEMe.

7.BMOHUKA

buonuka kak 0JJHO U3 HampaBlieHUH OuoIOruK U KuOepHeTUkH. PaccMoTpeHne OMOHUKOM 0cOOeHHOCTEH
MOphohHU3HOIOTHIECKON OpraHU3aIMy )KUBBIX OPTaHU3MOB U UX UCIIONB30BAHUS [T CO3/IaHUS
COBEPIICHHBIX TEXHHUECKHUX CHUCTEM U YCTPOUCTB MO aHAJIOTHH C KUBBIMHU CUCTEMAaMH.

JdemoncTpanum:

Mopnenu cki1ag4aToil CTpyKTYphl, UCIIOIB3YEMOU B CTPOUTENbCTBE. TpyOUaThie CTPYKTYpHI B )KUBOM MPUPOE
U TEXHUKE.

AdpoauHaMHUYecKHUe U TUAPOAMHAMHYECKHUE YCTPOMCTBA B AKUBOU MPUPOE U TEXHUKE.

Tembl pedpepaToB, JOKIAI0B, UHIUBUIYaJIbHBIX IPOEKTOB.

1)Ycnexu coBpeMeHHOM reHETUKU B MEIULIMHE U 3]paBOOXPAHEHUU.

2)CoBpeMeHHbIE IPEICTABICHUS O 3aPOXKACHUN KU3HU. PaccMOTpeHre U OlleHKa pa3INYHbIX THIIOTE3
IMPOUCXOKACHUA

3)CoBpeMeHHbIH 3Tall pa3BUTHUS YeaoBeuecTBa. YenoBeueckue pacsl. OmacHOCTh pacu3ma.

4)BnusiHue okpy»Karoliei cpesibl U ee 3arpa3HeHMs] Ha pa3BUTHE OPTaHU3MOB.

5)Bnusinue KypeHus, ynoTpeoieHus alKoroiis U HAPKOTUKOB POAUTEISIMU Ha SMOPHOHAIBHOE Pa3BUTHE
pebenka.

6)BuoBoe u 3xonoruyeckoe pazHooodpasre OMOIeH03a Kak OCHOBA €0 YCTOWYMBOCTH.

7)Pa3JII/IT-IHI)I€ 9KOJIOT'MYCCKUE TMPAaMHU Bl 1 COOTHOICHUA OPraHM3MOB Ha Ka)KI[OfI HX CTYIICHHU.

8)Poib MpaBUTENBCTBEHHBIX M OOIIECTBEHHBIX YKOJOTUYECKUX OpTraHU3aIuil B COBPEMEHHBIX Pa3BUTHIX
CTpaHax.

9)OmnacHocTh T100aNbHBIX HapylieHui B 6uochepe. O30HOBBIE «JIBIPBDY, KUCIOTHBIE JOMXKIAH, CMOTH M HX
Npe0TBpAICHHE.

Paszgea DKOJIOT'US
BBenenue.

OOBEKT U3yUYeHHUs IKOJIOTHH — B3aUMOJICHCTBUE JKUBBIX cUCTeM. VICTOpHs pa3BUTHS HKOJIOTHH.
MeTo/1b1, UCTIONIb3YEMBIE B IKOJIOTMUECKUX HCCIeA0BaHuAX. Pob sxooruu B GopMUPOBAHUN COBPEMEHHOM
KapTUHBI MUPA U B IPAKTUYECKOHN IEATEIILHOCTH JIFOJIei. 3HaueHUe SKOJIOTUU B OCBOCHUU Npodeccuii u
CHeHalIbHOCTEeH cpeiHero npodeccuoHaIbHOro 00pa3oBaHusl.
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l. Dkos0rUs KAaK HAYYHas] TUCHUILJIMHA.

Oo6mas sxosorusi. Cpena oburanus u paxtopsl cpenbl. OOmMe 3aKOHOMEPHOCTH JACHCTBUS
dakTopoB cpensl Ha opranu3M. [lonymnsius. Dxocucrema. buocdepa.

CouuaabHas 3xojorus. [Ipeaver nzydenus conuanbHoi skojoruu. Cpesa, OKpy Karolas 4eJI0BeKa,
ee crienuduka u cocrosiue. [loHsaTHe «3arps3HeHUe Cpeab».

IpukjiagHasi 3K0J0rusi. IKOJOTUUECKHE MPOOJIEMBI: PETHOHAIBHBIC U TI00aNbHBIC. [Ipu-duHbBI
BO3HHKHOBEHHUS II100ATBHBIX AKOJIOTHYSCKUX TPOOJIEM.

JleMoHCTpaL UM,

Dxosioruveckue (akTOphbl M UX BIUSHUE Ha OPTaHU3MBI.

MexBH10BbIE OTHOLIEHUS: KOHKYPEHIIUSI, CAHMOMO03, XUIIIHUYECTBO, Tapa3uTU3M.

IpakTnyeckoe 3ansitue Nel

«Omnrcanne aHTPOTIOTEHHBIX H3MEHEHHI B €CTECTBEHHBIX MPUPOTHBIX JAaHAMA()TAX MECTHOCTH,
OKPY’KaOIIEH 00y4Jaromerocs.

1. Cpena oouTanusi 4eji0BeKa M HKOJOTHYeCKasi 0€30MaCHOCTb.

Cpena oduranus yesoBeka. OkpyxkKaromiasi YeJIoBeKa cpelia U ee KOMIIOHEHThI. EcTecTBeHHas U
HCKYCCTBEHHasl cpe/ibl oOuTaHus yenoBeka. CouuanbHas cpena.

T'opoackas cpena. ['opojackas kBapTupa 1 TpebOBaHUs K ee 3Koorndeckoi 6ezonacuoctu. lllym u
BUOpAIHsI B TOPOACKHX YCIOBUSX. BiusHue mryma u BHOpaluu Ha 37J0pPOBbE TOPOJICKOTO YEIIOBEKA.

DKOJOTHYECKHE BOIIPOCHI CTPOUTENHCTBA B FOpoJie. IKOJIOTHUECKHUe TpeOOBaHMS K OPraHU3aluU
CTPOMTENBCTBA B ropoJie. MaTepHabl, HCIIOJIb3YEMBIE B CTPOUTEIHCTBE HKIIIBIX IOMOB M HEXKHITBIX
nomeneHuil. Ix sxonorunyeckas 6e3onacHocts. KOHTpoIb 32 KauecTBOM CTPOUTEIHCTBA.

Cenbckasn cpena. OcOOCHHOCTH cpe/ibl OOUTaHUS YEIOBEKa B YCIOBUSAX CEITLCKONH MECTHOCTH.
Cenbckoe X03UCTBO U €ro IKOJIIOTUYECKUE TPOOIEMBI.

JdemoHcTpauus.

Cxema arposKoCHCTEMBI.

IpakTuyeckoe 3anaTue Ne

«Omnucanue )XUIUIIA Yel0BeKa KaK HCKYCCTBEHHOM 9KOCHCTEMBI».

I11. Konuenuus ycToiiYuBoro pa3BuTHs.

Bo3HuKHOBeHUEe KOHUENIMH YCTOHYMBOIO pa3BUTHA. [ 100anbHble 9KOI02UYecKue npodaemsl u
cnocobwl ux peutenusi. BOSHUKHOBEHHE IKOJIOTHYECKUX MOHATHI «yCTOMYHMBOCTBY U «yCTOWUHBOE
pa3BUTHUEY.

«YcToiiunBOCTh M pa3BuTHe». CrocoObl perieHns SKOJI0TMUYECKUX MpobdieM B paMKax
KOHUENINH «Y CTOWYMBOCTD U Pa3BUTHE». JKOJIOTMUECKUHN CIIE] U MHJIEKC YEIOBEYECKOIO Pa3BUTHS.

JdemoHcTpauuu.

Hcnonp30BaHne pecypcoB U pa3BUTHE YEJIOBEYECKOTO NTOTEHIIMANIA.

WNHIekc «KUBOM TUTAHETHD.

DKOJIOTHYECKUH CIEN.

IIpakTH4eckoe 3anAaTHE No3

«Pemrenne 3K0J0rn4ecKux 3aa4 Ha yCTOMUYNBOCTb U PA3BUTHEY.

IV. Oxpana npupoasbl.
[IpuponooxpanHasi 1eATeIbHOCTD. Vcmopus oxparsl npupoout 8 Poccuu. TUTIBI OpraHu-3a1luii,

CIOCOOCTBYIOLIUX OXpaHe NMpupobsl. Oco00 oxpaHsieMble MPUPOAHBIE TEPPUTOPUN U UX 3aKOHOAATEIbHBIN
cTaryc. JKOJIOTHYECKHE KPU3UCHI M SKOJIOTHYECKHE CUTYalluu. DKOJoruueckue nmpoodiemsl Poccun.
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IIpupoanbie pecypcbl 1 UX oxpana. [IpupogHo-TeppUTOpUATIBEHBIE ACTIEKTHI SKOJIOTUUECKUX
npobsem. [Ipupoansie pecypchl u crmocoObl uxX oxpanbl. OXpaHa JecHbIX pecypcoB B Poccun. Bo3zmoxkHoCTH
yIpaBIeHUS IKOJIOTUISCKUMU CHCTeMaMU (Ha MPUMEPE JIECHBIX OMOTeOleHO30B ¥ BOJHBIX OUOIICHO30B).

JdemMoHCcTpaumu.

SIpyCHOCTB PacTUTEIHHOTO COOOIIECTBRA.

[TunieBsble 1€y U ceTH B OMOIICHO3E.

KpyroBopor BeliecTB u npeBpamieHue 3HEPruu B SIKOCUCTEME.

Oco00 oxpaHsieMble IPUPOAHbIE TeppuTopun Poccuu.

IpakTnyeckoe 3ansitue Ne4

«CpaBHI/ITCJIBHOC OIMMMCAHUC CCTCCTBCHHBIX MPUPOJHBIX CUCTEM U arpOSKOCUCTCMED).

[IpumepHBIE TEMBI JOKIAI0B.
1)Bo300HOBIIsIeMBIE 1 HEBO30OHOBIISIEMbIE PECYPCHI: CIIOCOOBI peIlIeHHs TPOOJIEMbl HCUEPIIAEMOCTH.
3) Uctopus u pa3BUTHE KOHLENIMH YCTOHYUBOIO Pa3BUTHS.
4) Oxpyxarolas cpesia 1 €e KOMIIOHEHTBI: Pa3JInYHbIe B3IJIS/1bI HA OJHY IpoOiIeMy.
5) OCHOBHBIE 3KOJIOTUYECKHE IPUOPUTETHI COBPEMEHHOTO MHUpa.
6) Oco00 HebIaronpusTHbIE B 3KOJIOTMYECKOM OTHOLIEHUH TeppuTopuu Poccuu: BO3MOXKHBIE
CIOCOOBI pelIeHHs MpodIeM.
7) Ocob0 oxpaHsieMble IPUPOJHBIE TEPPUTOPUM U X 3HAUEHHUE B OXPAHE IPUPOIbI.
8) Ilomynauus Kak 3KoJoru4yeckas eIMHULA.
9) IIpnunHBl BO3HUKHOBEHUS 3KOJIOIMYECKUX MPOOIeM B ropoie.
10) ITpoGnembl BOJHBIX PECYpPCOB U CIIOCOOBI UX pemieHus: B Poccum.
11) IIpobaembl MOYBEHHOM 3p0o3uu U criocoOkl ee pemeHus B Poccun.
12) TIpoGnembl yCcTONYMBOCTH JIECHBIX 3KOocHucTeM B Poccuu.
13) Cuctema KOHTPOJIS 3a IKOJIOTHYECKOi Oe30macHOCThIO B Poccun.
14) CoBpemMeHHbIE TPEOOBaHMS K SKOJIOTHYECKOM 0€3011acHOCTH MPOAYKTOB UTAHUS.
15) CtpyKTypa 3KOJOTUYECKON CUCTEMBI.
16) TBepable ObITOBBIE OTXOABI U CIOCOOBI peLICHHsI TPOOIEMBbl UX YTHIIU3ALIMH.
17) DHepreTrueckue pecypcebl U mpolaemMa UX UCUEPIIaeMOCTH.
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Temarnuecknii miian PuU3nKa M eCTeCTBO3HAHNE

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia, JadopaTopHblie padOThI M MPAKTHYECKHUE O6bem yacos / YpoBeHb
pa3/iesioB M TeM 3aHSITHSI, CAMOCTOSITeIbHASA PadoTa 00y4alOIUXCs 3a4eTHBIX eIMHUIl | OCBOECHHS
1 2 3 4
BBenenue Copepxanue yueOHOro MaTepHana: 2
dwusuka-Hayka o npupoje. Pusnueckrue BeINUNHBI, SAUHUIBI UX U3MEPEHUSI. 1
JlabGoparopuasi padora Nel "Onpenenenue mioTHOCTH TBEpAOro Tena' 2
Pa3nen 1. Mexanuka. 10 3
Tema 1.1. Coneprxkanue y4eOHOro MaTepuaa; 4 2,3
Kunemaruka. 1 | Mexanuueckoe ABUKEHUE, TapaMETPHI. 2
PaBHOMepHOE BIKeHUE. PaBHONIEpeMeHHOE IPSIMOTMHEMHOE JIBH)KEHUE
2. | JIabopaTopHo-pakTHYecKasi padota Ne2 «Omnpenenenue yCKOpeHus MpH 2
PaBHOYCKOPEH. JIBHXKEHUUY
Tema 1.2. lunamuxa. Coneprkanue y4eOHOro MaTepuana: 4 2
1 | 3akonsl HeroToHa. 2
2. | Bunbl cun. 3akoH BCEMHUPHOT'O TSTOTSHHUSL. 2
Tema 1.3. 3akoHbI Conepxanre yaeOHOT0 MaTepuaa; 2 2
coXpaHeHHs 1 | Umnynsc, 3aKOH COXpaHEHUS UMITYJIbCA. 2
OHeprus, 3aKOH COXpPaHEHHUs] SHEPTUH.
Paznen 2. Moaekyasipuasi pu3uka u TePMOAUHAMMKA. 18
Tema 2.1. OcHOBBI Conepkanue yueOHOro MaTepuaa: 6 2,3
MOJIEKYJISIPHO- 1 | OcuHoBuble nojoxenust MKT. ["a30Bbie 3aKOHBI. 2
KHHETHYeCKOH TeOpHH 2. | N3omporiecchl. 2
(MKT). 3. | JIa6opaTopnas padora Ne3 "IIposepka 3akoHa Boitna-Mapuorra" 2
Tema 2.2. OcHOBBI Conepkanue yueOHOro MaTepuaa: 2 2
TepMOAUHAMMKH. 1. | 3aKOHBI TEPMOIUHAMUKH. 2
Tema 2.3. CBoiicTBa Coneprxanne yaeOHOT0 MaTepurana:
NMapoB, KUIKOCTEH n 8
TBEPABIX TeJl. 1. | JlabopoTopHo-npakTHYeckas padora Ne4 «OnpezeneHue napaMeTpoB BIaKHOCTH 2
BO3/lyXa B aYJUTOPHIY.
2. | Mopenb cTpoeHHs KHUIKOCTHA U TBEPIOTO Tea. 2
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3. | JIabopaTopHas padora Ne5 "OnpenencHue KodhHUIMEHTA TOBEPXHOCTHOTO 2
HATSDKCHUS BOBD)
4. | JlabopaTopHas padora Ne6 "Omnpenenenue kodhduimenTa paciiupeHus TBEepAbIX Tel | 2
1Ipy HarpeBaHuu'
Paznen 3. DaekTpoauHaMuKa. 24
Tema 3.1. Coneprxkanue y4eOHOro MaTepuaa; 4 2
DileKTprYecKoe moie. 1. | Dnexkrpuueckuii 3apsa.3akoH Kynona 2
2. | DnexTpuyueckoe moJje, ero XapakTepUCTUKH. 2
Tema 3.2. 3akoHbI Copepxanne yueOHOro MaTepuana 14 2,3
NOCTOSIHHOT'0 TOKA 1. | IlocTOSIHHBIN TOK. 2
3akonbl OMa JyIsl y9acTKa M 3aMKHYTOMH IIETIH.
2. | [locnemoBarenbHOE U MApaIIEIbHOE COSAMHEHUE TPOBOIHUKOB. 2
IIpakTuyeckasi padora "Pacuer RokB."
3. | TemnoBoe aeiictBue Toka.. 3akoH J[koyis-Jlenma. Pabora u MOIITHOCTB TOKA. 2
4. | JlabopaTtopHas padora Ne7 "llenu mocTosIHHOTO TOKa" 2
5. | JlabopaTopHas padora Ne8 "OnpeneneHne yIeapbHOr0 COMPOTHBIICHUS TPOBOAHUKA" | 2
6. | JlabopatopHas pa6ora Ne9 "lccienoBanue 3aBUCIMOCTH MOIITHOCTH, TOTpeOasieMon | 2
JIAMTIOHN OT HaIpsDKEHUs Ha ee 3aKuMax'
7. | Jladopatopuas padora Nel( «Onpenenenue 3/IC 1 BHYTp CONPOTUBICHUS 2
HUCTOYHUKA TOKA»
Tema 3.3. MaruutHoe Coneprxkanne yd4eOHOro Matepuana 4 2
noJie. 1. | MarHuTHOE 1oJie, er0 XapaKTePUCTUKH. 2
2. | Cua Ammepa. DJIeKTpOoU3MEpHUTEIbHBIE TPHOOPHI 2
Tema 3.4. Conepkanue yueOHOro MaTepuaa: 2 2
DJIeKTPOMArHUTHAsI 1. | OnbiTer ®apanesi. DneKTpoOMarHUTHAs UHAYKIUS, YACTHBIA U OOIIUI CiTy4ai. 2
HHIYKIUS.
Pa3nes 4. Kosiebanusi 1 BOJITHBI 8
Tema 4.1. Coneprxkanue y4eOHOr0o MaTepuana: 4 2
Mexanuyeckue
KO0JIeOAHUA U BOJIHbI 1. | Mexanuueckue KojieOaHUs U BOJHBI. 2
2. | JIabopaTopuasi pa6ora Nell"OmnpeencHue yCKOpEeHUs CBOOOIHOTO TTAACHHS C 2
MIOMOII[bI0 MATEMATUYECKOTO MasiTHUKA"
Tema 4.2. Coneprxkanne y4eOHOro MaTeprana 4 2,3
DJIeKTPOMArHUTHbIE 1. | IlepeMeHHBII TOK, €TO MMapaMeTPhl, Tpaduk. 2

KO0JIe0AHHUA ¥ BOJIHBI.

JlabopaTopHo-nnpakTuuieckas padora Nel2 «MccnenoBanue 3/M KoiaebaHmit ¢
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MTOMOIIBIO ocIrIIorpada

2. | DIeKTpOMarHUTHOE IOJ€, HIEKTPOMArHUTHBIE BOJIHBI. 2
Pa3zaea 5. OnTuka 10
Tema 5.1. BosiHoBast Conepxanue yueOHOro MaTepuasa 2,3
ONTHKA 1. | 3akonHbl oTpaxkeHus u npesnomieHusd. [lomHoe oTpaxenue. 2
2. | JlabopaTopHo-npakTHYecKasi padora Nel3 «Onpeznenenue nokazarenis 2
IPEIOMIJIEHUS CTEKIIa»
3. | Uarepdepenuns, rudpaxuus 1 AUCIEPCUS CBETA. 2
7. | JlabopaTopHas padora Nel4 "OnpeneneHue JUIMHBI CBETOBOM BOJIHBI C IOMOILBIO 2
T (paKIIMOHHON penieTKu"
8. | JIabopaTopuasi pa6ora Nel5 "HaGironenue ciekTpon" 2
Pa3nes 6 DjieMeHTHI KBAHTOBOM (U3UKH. 6
Tema 6.1 KanToBasi | ComepkaHue yueOHOro MaTepuasa 2 2
ONTHKA 1. ‘ KBanroBas runoresa Ilnanka. KBantoBas npupoja ceera 2
Tema 6.2. ®usuka Coneprkanue y4eOHOro MaTepuania 2 2
aroma. 1. \ CrpoeHue aToMa: IJIaHEeTapHasi MOZIEb U nocTyaTel bopa.
Tema 6.3. ®usuka Coneprkanue y4eOHOro MaTepuania 2 2
aTOMHOIO si/Apa. 1. Ctpoenue aToMHOTO sizipa. SlnepHbie cuibl. [{edekT Macchl aTOMHBIX Ep. 2
o0s3aTesIbHAsI AyIMTOPHAA yueOHasA HArpy3Ka, 78
KOHCYJIbTALUMH K IK3aMeHY 4
JK3aMeH 3
85/2,36
Bcero:
HaumenoBanue Copepxxanue yueOHOTr0 MaTepuasa, 1adopaTopHble padoThl U MPAKTHYECKUE 3aHATHUS, O0bem YpoBens
pa3aesioB U TeM caMoCTOsITeIbHAsA padoTa 00y4Yaromuxcs 4acoB/3a4€THBIX OCBOCHUSA
eTMHUI
1 2 3 4
PA3JIEJI 2 BUOJIOT'UA 48/1,33
BBEJICHUE ‘ [IpenMer 1 3a1auu OUONIOTHH. Y POBHU OpraHu3alyy )Ku3HU. CBONCTBA JKUBBIX OPraHU3MOB. 2
Pazgen I.
Y4yenue o KieTke.
Tema 1.1 | Coneprkanne yue6HOro Matepuana: 2 2,3
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Xumnueckas
OpI‘aHI/ISaI_[I/ISI KIICTKH.

1. | Heopranuueckue u opraHnyecKue BeIecTBa, UX POjib B KJIETKE.

[Tpaktuyeckas padora Nel « CTpykTypa OETKOBOW MOJIEKYJIIBD).

Tema 1.2. Cogeprkanue y4eOHOro MaTepuara: 2,3
Crpoenue u GyHKIUU 1. | Ctpoenue KIETKH IPOKAPUOT, 3yKapuoT. Bupycsl. CTpoeHne u QpyHKIIMHM OpraHOH10B
KJICTKH. KJIETKH 3yKapuoT. Jlaboparopras padota Ne 1

«M3yueHue cTpoeHus KJIETKU 110l MUKPOCKOIIOM.
Tema 1.3. Copepxanue yueOHOro MaTepuaa; 2
OOMeH BelecTB U 1. | Orambl sHepreruueckoro oomena. dorocunres. buonoruueckuii cuHTE3 OEIKOB.
IIPEBpAILEHUE SHEPTUU
B KJIETKE.
Paznea Il.
Pa3MHOkeHHe U MHAMBUIYAJIbHOE PA3BUTHE OPraHU3MOB.
Tema 2.1. Cognepkanue yueOHOro Matepuarna;
Pazmuoxenue 1. | Henenue xietku. AMuTo3. Mutos. Meito3. CiocoObl pa3MHOKEHHUS.
OpraHU3MOB.
Tema 2.2. Cogepxanue yueOHOro MaTepuaa: 2
NunuBuayansHoe 1. Onrorene3. DMOpHOHAIBHOE, MOCTAMOPHUOHATIBLHOE pa3BUTHE. BpenHoe BiusHHE
pa3BUTHE OPraHU3MOB. pa3nuyuHbIX ()aKTOPOB HA Pa3BUTHE 3apO/bIIIA.

[Tpaktuyeckas padora Ne2 «CxoacTBO 3apo/ibllei O3BOHOUHBIXY.

Pazgen I11.
OCHOBBI TeHETHKH U CeJIeKINH.
Tema 3.1. Cojneprkanne ydeOHOro Matepuana 2
OcHOBHbIE NIOHATHUSA U 1. ‘ [IpenMer u 3a1auu reHeTUKA. OCHOBHBIE MOHSATHUS, METO/IbI M 3aKOHBI TEHETUKH.
3aKOHBI T€HETUKHU. [TpakTrueckast padbota Ne3 « CocTaBiieHHE CXEM CKpPEILIMBAHU.
Tema 3.2. Cogepxanue yueOHOro MaTepuasna 2
3aKOHOMEPHOCTH 1. | Monorubpuanoe u nuruOpuaHoe cKpeluBaHue. BzaumopeiictBue amneneil. 3akoH
HACJIEACTBEHHOCTH U T.Moprana. Pemenue 3a1au.
U3MEHYUBOCTH. 2. | Bugsl m3MeHunBOCTH. MyTaliioHHast 1 MOJU(PHUKAIIMOHHAS W3MEHYNBOCTb.

Bapuanunonnsliii psin u kpuast. Hopma peaknuu. 3akon H.M. BaBunosa. JlabopaTopHas

pabota Ne2

«IlocTpoenue BapualmoOHHOIO Psijia ¥ KPUBOW».
Tema 3.3. Cognepkanne yaeOHOro MaTepuana 2

OCHOBBI CelleKIIun
pacTeHui, KUBOTHBIX U
MHUKpPOOPTaHU3MOB.

1. | IIpeamer u 3amaun cenekuuu. LIeHTpBI MPOUCXOXKAEHUS KYIbTypHBIX pacTenuid mo H.U.
BaBunoBy. OCHOBHbIE METO]IbI CEJIEKIIMU PACTEHUH, >)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

[TpakTrueckas padota No4 «BrIsiBIeHHE MYyTareHOB B OKPYKAIOIIEH Cpeiey.
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Paznea 1V.

IIpoucxoxkaeHne U pa3BUTHE JKM3HU HA 3emJie. DBOJTIOLHMOHHOE YYCHHE.

Tema 4.1.
[IpoucxoxaeHue u
HavaJlb-HEIE JTAIIbI

pa3BUTUS JKM3HU  HaA
3emite.

Conepxanue yueOHOro MaTepraia

1.

AHanu3 ¥ OLCHKA PA3IMYHBIX TUIIOTE3 MMPOMCXOXKICHUS XKU3HU. KpaTkas ucropus
pa3BUTHUS KU3HU Ha 3eMIIE.

Tema 4.2.
Hcropus pa3BUTHSA
9BOJIIO-LIMOHHBIX HJIEH.

Copnepxanue yueOHOro Marepuaa

1.

3HakoMcTBO ¢ 3BoJirolIMoHHbIMU uaesimMu K. JIunnes, XK.b.Jlamapka, Y./lapBuna. Bun,
€ro KpUTEpPUHU U CTPYKTYpa.

[Tpaktrueckas pabota Ne5 « OnucaHue BUJOB 10 KPUTECPUIMY.

Tema 4.3.
MuKpO3BOIOLMS "
MaKpO-3BOJIIOIHS.

Copepxanue yueOHOro MaTepuana

1. | BopnbOa 3a cymectBoBanue. EctectBennbiit or60p. [Iprucnoco6ieHHOCTh OpraHu3MOB —
pe3yNbTaT AeUCTBUS €CTECTBEHHOTO 0TOOpA.
2. | I'maBHble myTH ¥ HampaiieHus dBotonu. JlokazarenscTBa 3Botonuu. JJaboparopHas

pabota Ne 3 «IIpucnoco6eHHOCTh OPTaHU3MOB K CPEe».

[Tpaktuyeckas padora Ne6 « OCHOBHBIE ITyTH BOJIIOIIH: apoMOp(03, HAHOaIANTALN,

Pa3zgea V.

IIpoucxoxnenue yeaoBexa.

Tema 5.1.
AHTpOIIOTEHE3.
YenoBeueckue pacsl.

Copepxanne yueOHOT0 MaTepuana

1.

JlokazaTenbcTBa MPOUCXOXKACHUS yeloBeKa JIBMXKyIue CHUIIbI aHTPOIIOTeHEe3a. JTallbl
IBOJIIOLIMK 4esoBeKa. UestoBeueckue pachl, EAMHCTBO UX MPOUCXOKIACHHUS.

[TpakTueckast pabora No7 «AHanM3 M OLEHKAa Pa3JIMYHBIX TUIOTE3 O MPOUCXOXKJIECHUU

YEJIOBEKA.
Pasznen VI.
IKOCHCTEMA
Tema 6.1. Coneprkanue yueOHOro MaTepuana
OKomorus-Hayka 0

1. | Okonmoruueckue ¢akropsl. CTpykTypa OuoreouneHosa. llemu nurtaHus. ArpoleHO3BI.
B3aNMO-OTHOIICHUAX

OxpaHa 9KOCHCTEM.

OpraHU3MOB.

[TpakTrueckas padota Ne§ «CpaBHUTENbHAS XapaKTEPUCTHKA OMOT€0IEHO3a U arpOLIEHO3ay.
Tema 6.2. Copneprkanne ydeOHOro MaTepuasa

Buocdepa-rnobdanbHas
skocuctema. buocdepa
U YEJIOBEK

1.

buocdepa u cpoiictBa Ouomaccel. Yuenue Bepnaackoro o 6uocdepe. Kpyrosopor
BemecTB. buocdepa m yenmoek. Hoocdepa. Oxpana Ouo-chepbl M NEpCHEKTUBBI
PALMOHAIIFHOTO MPUPOJIONIOIB30BAHMSL.
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[Tpaktrueckas padota Ne9 « CocTaBieHHE MUIIEBBIX IENEH.

Paznea VII.
Tema 7.1. Cogepxanue y4eOHOT0o MaTrepuaa
bronuka Kak onHO M3 | 1. | IIpumeps UCIIOJIb30BaHU B XO35CTBEHHOU JEeATEIIbBHOCTH yeroBeKa 2
HAIPABJICHUH Pa3BUTHUs MOP(POPYHKIIMOHATBHBIX YEPT OPraHU3aIlldd OPraHU3MOB IPH CO3IaHUM TEXHHUYECKUX
KHOCPHETHKH. CUCTEM B CTPOUTEIILCTBE.
PA3JIEJI 3 OKOJIOT'UA 36/1,0
BBenenue OOBEeKT U3yueHHs IKOJIOTUU — B3aUMOJICHCTBUE KUBBIX cucTeM. McTopus pa3BuTus u 2
METOBI 3KOJIOTHU. Poib SK00THN B (POpMUPOBAHIH COBPEMEHHOM KapTHHBI MUPA.
3HaueHue SKOJOTUU B OCBOCHUH MPOQECCHii U CIEIINATbHOCTEH CPeIHEro
poeCCHOHAIBHOTO 00pa30BaHUsI.
Paszaea |.
JKOJIOTHSI KaK Hay4YHasi AU CUMILIMHA.
Tema 1.1 Cogepxanue yueOHOro MaTepuana; 2
OO6m1as sxo0JI0THS. 1. | Cpena oOutanus u Qaxtopsl cpeapl. OOmIMEe 3aKOHOMEPHOCTH JAEWCTBUA (AKTOPOB
cpensl Ha opranm3M. [lonymsus. Dkocucrema. buocdepa.
Tema 1.2. Copneprkanue yueOHOTro MaTepuaa: 2
ConuanbHas SKOJIOTHSL. 1. |IIpenmer wusydeHus conuanbHON HKosoruu. Cpena, OKpysKarolash 4YeloBEeKa, ee
cneunuka u cocrosinue. IloHsTHE «3arpsi3HEHUE CPEabI».
Tema 1.3. Conepkanue yueOHOro MaTepuarna;
[TpuknagHas 3K0JI0THUS. 1. | Oxonoruueckue npoodyieMbl: pernoHadbHbIe U Ti00anbHble. [IpHUMHBl BOSHUKHOBEHHUS 2
IJ1I00JIbHBIX 9KOJOTHYECKUX MPOOIIEM.
[TpakTuyeckas padora Nel 2
«Onucanye aHTPONOTEHHBIX U3MEHEHUH B €CTECTBEHHBIX MPUPOIHBIX JJaHAIIApTaX
MECTHOCTH, OKPY Karolel 00yJaromerocsn .
Paznea Il.
Cpena o0uTaHus YeJIOBEKA M IKOJOrHYecKasi 0€30MacHOCTb.
Tema 2.1. Copneprkanue yueOHOTo MaTepuana: 2
Cpena oburanus 1. | Oxpyxkatolas yejaoBeka cpeia U ee KOMIOHEHThl. EcTecTBeHHas U MICKyCCTBEHHAs
4eJI0BEKA. cpeabl obutanus yesnoBeka. CorpanpHas cpena.
Tema 2.2. Coneprkanne yaeOHOro MaTepuarna;
I'oponckas cpena. 1. | T'opoxackas kBapTupa M TpeOOBaHUS K €€ IKoJIornieckoil 6ezonacHoctu. lllym n
BUOpalMsl B TOPOJICKUX YCIOBHSIX. BiausHue mryma v BUOpanuu Ha 370pOBbE 2

TOpOJACKOI'0 4CJIOBCKA.
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2. | DKOJIOTrMYeCcKUe BOIPOCHI CTPOUTEILCTBA B ropoie. Marepuaibl, HCIIOJIb3yeMbIe B
CTPOUTETBCTBE KUJIBIX JOMOB U HEXKUJIBIX TOMEIICHHH, UX IKOJIOTrHYecKast
6e3omacHocTh. KOHTPOIIb 32 KAUECTBOM CTPOUTEIHCTRA.

[Ipaktnueckass pabora No2 «OmnucaHwe IKWIHIIA YeJOBEKa KaK HCKYCCTBEHHOM
HKOCUCTEMBI.

Tema 2.3.
Cenbckas cpena.

Copepxanue yueOHOro Marepuasa

1. | OcobGeHHOCTH Ccpeabl OOUTAHUS YETIOBEKa B YCIOBUIX CEIbCKOIM MecTHOCTH. Cenbekoe
XO3SHCTBO U €ro 3KOJIOTHYECKUE POOIEMBI.

Paznea Il1l.

Konuenuusi ycroi4ynBOro pa3BuTus.

Tema 3.1 Cogepxanue yueOHOro MaTepuana:
Bo3sHukHOBEHHE 1. | I'moGanbHBIE HKOIOTHYECKHE TIPOOIEMBI U CIIOCOOBI MX perieHusi. Bo3HUKHOBEHNE
KOHLENIUN YCTOWYUBOTO 9KOJIOTUYECKUX MOHATUH «YCTOMYHUBOCTH» U «YyCTOMYMBOE PA3BUTUEY.
pa3BUTHSL.
Tema 3.2. Cogepxanue yueOHOT0o MaTepHana:
Y CcToN4uBOCTD U =
pasemTHe. 1. | CrnocoOsl perieHust IKOJIOTHYECKUX MPOOJIEM B paMKax KOHLETILUHU «Y CTOMUYUBOCTD U
pa3BUTHEY». DKOJOTUYECKUH CJIe] U NHACKC YEJI0BEUECKOI0 Pa3BUTHSL.
[Tpaktuyeckas padora Ne3« PemeHne 9K0JIOTHYECKHX 3a/1a4 HA YCTOWYMBOCTD U Pa3BUTHEY.
Paznea IV.

OxpaHa npupoasl.

Tema 4.1

Cogepxanue yueOHOTro MaTepHana:

[IpuponooxpanHas
JESATEIBHOCTD. 1. | Ucropus oxpansl npupoisl B Poccuu. Tunsl opranu3zanuii, CocoOCTBYIOLIMX OXpaHe
npupoabl. Ocobo oxpaHsieMble IPUPOIHbIE TEPPUTOPUU U UX 3aKOHOIATEIIbHBII
cTaryc.
2. | CemuHap «DKOJIOTUYECKHE KPU3UCHI H HKOJIOTUIECKUE CUTYallnU. DKOJIOTHUECKUE
npoGuembl Poccumny.
Tema 4.2. Copneprkanue yueOHOro MaTepuaa:

[IpupoaHbie pecypcsl U
UX OXpaHa.

1. | IIpuponHo-TeppuUTOpUaIbHBIE ACIEKThI FKOIOrHUecKux npoodiem. [Ipupoansie
pecypchl U criocoObl ux oxpaHbl. OxpaHa JiecHbIX pecypcoB B Poccun. Bo3moxxHocTn
YIIpaBJIEHUS YKOJIOTUYECKUMH CHCTEMAMM.

[Ipaktuueckas padota No4 «CpaBHUTETFHOE ONMMCAHUE €CTECTBEHHBIX TPUPOIHBIX CUCTEM U
arpo’KOCUCTEMBD».

JunddepennnpoBannblii 324€T (KOMILJIEKCHBIN)
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PA3JIEJI 4 XUMMSA

73/2,03

Paznen 1. Oprannyeckasi XumMusi

Beenenue Copnepxxanue yueOHOro MmarepuaJia
OcCHOBBI TEOPHH CTPOCHHUSI OPTAHUYECKUX BEILIECTB 2 1
Tema 1.1. Copnepxxanue yueOHOro MmarepuaJia
[Ipenenvubie Knacc «Ankanby. [Tonyuenne n ux npumenenne CTpoeHue, CBOMCTBA AJIKAHOB U MX 2 1
YIJIEBOIOPOIbI TIPOU3BOTHBIX
Tema 1.2 Copnepxxanue yyeOHOro MmarepuaJia
Henpenenbubie Kinacc «Ankens» , Kitacc « AjikagueHbDy 2 1
YIII€BOAOPOBI JlaboparopHas padota Nel «YrieBo1opobl psjia 3STUIECHA 2 2
Kiacc «AJKUHBI 2 1
JlaboparopHas pabota Ne2 «Ilomumepbl — IIIACTUKH U 3IaCTOMEPBD) 2 2
Tema 1.3 Coaep:xxaHue y4eOHOIro MaTepuaJia
ApomaTtuyeckue Kinacc «Apens» beH3od, Tomyon 2 1
YIJIEBOIOPOIbI
Tema 1.4 Coaep:xanue yueOHOro MaTepuaJia
ITpuponusie ucrounuku | [TpupoHble HCTOYHUKH YTIEBOJOPOIOB: HEPTh, IPUPOAHBIN U OMYTHBIN Ta3bl 2 1
yTJI€BOAOPOJOB JlaboparopHuas pabota Ne3 «IIpupoHbie HCTOYHUKU YTIEBOIOPOAOB: HEDTh, MPUPOIHBINA U 2 2
IIONYTHBIN I'a3bl»
Tema 1.5 Coaep:xxaHue yueOHOro MaTepuaJia
Kucnoponconepxkamue | Kinacc «Ciuptbi» 2 1
oprannyveckue Bemiectsa | Jlabopatopuas padora Ned4 «Crnuptsl. deHom» 2 2
Krnacc «Anbaeruapny 2 1
KapOoHOBBIE KHUCIOTHI 2 1
JlaGopatopHas paborta Ne 5 « Anbaerujipl 1 KapOOHOBbBIE KUCIOThI» 2 2
Kinacc «BXKK» Mbina. 2 1
Tema 1.6 Coaep:xxaHue yueOHOIro MaTepuaJia
VraeBoanl Kmacc «YrieBoabsny 2 1
ITonucaxapuasl. Kpaxmain, nemioa03a, IIIMKOTeH U UHYJIMH. 2 1
JlaboparopHas pabota Ne6 «YriaeBoab» 2 2
Tema 1.7 Coaep:xxaHue y4eOHOIro MaTepuaJia
A3zoTcoaepixaiiue Knacc « AMuHb)Y. AMUHOKHCIIOTHL. benku 2 1
OpraHHYeCcKue JlaGopatopHas paborta Ne7 «CBoiicTBa 0elKOB U MX (PYHKLIUU» 2 2
COCIMHCHUS JlabopaTtopHnast pabota Ne 8 «brononnmepsl. BogokHay 2 2

Pa3nes 2. O0mas 1 Heoprannyeckasi XuMHsl
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Tema 2.1 Conep:kaHue y4eOHOI0 MaTepuaJa
OO0mast XuMust [Teprnonnueckuii 3aKOH U cucTeMa XUMU4eckux 3seMenToB JI.1. MenaeneeBa 2 1
Tunbl XuMudecKkou cBsizu. Kitacchbl HEOPraHM4eCKUX COCIMHEHUM. 2 1
DJIEKTPOJIMTHYECKAs AUcconanus. [ 'naponus conei 2 1
JlabopaTtopHnast pabota No9 «Dnekrponautudeckas auccormanus. ['uaponus coneit 2 2
Tema 2.2 Conep:kaHue y4eOHOIr0 MaTepuaa
Hemeransl 0030p HemeTa/10B. BaxkHelye coelMHEHNs] HEMETAUIOB. 3HAYEHHUE B CTPOUTENIBCTBE 2 1
Tema 2.3 Copepxxanue yuyeOHOro MmarepuaJia
f;i?iﬁ;g: JlaboparopHas padota Nel0 «MuHepaiibl, FOpHbIE TOPOIBI» 2 2
JlabopaTtopnas pabora Nel 1 «CunrkaTHast TPOMBIIICHHOCTh. 3HAYEHHUE B CTPOUTEIIHCTBEY 2 2
Tema 2.4 Coaep:xxaHue y4eOHOIro MaTepuaJia
Meraisl 00630p metasoB. Koppo3us MeTaJlsioB, METO/IbI 3aILIUTHI 2 1
JlabopaTtopnast pabora Nel2 «Metaubl. OO1iue CBOMCTBa» 2 2
JlabopaTtopnast pabora Nel3 «Metaubl. CritaBbi» 2 2
[lenounble menouHo3eMenbHble MeTauibl. XKEécTkocTh Boabl. [ToHsTHE 006 aTMOcdepe. 2 1
JlabopaTtopHnast pabota Nel4 «KauecTBeHHBIN aHATIU3 BEIIECTBY 2 2
KOHCYJIbTAIMS K 9K3aMeHYy 4
IK3aMEHY 3
Bcero mo qucuuniuHe: 242/6.72

Paboueii mporpaMMoii IpeayCMOTPEHO BBIMOJHEHHUE OTACIbHBIX BUIOB pabOT, CBA3aHHBIX ¢ Oyayieil mpo)eCCHOHAIBHOMN IeATeIbHOCThIO, B (hOPME MPAKTUUECKOH MOATOTOBKY B 00bEME

144 wyaca.
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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 mporpamMMmbl  yueOHON  mucuuiumiHbl «DPU3MKa ©  €CTECTBO3HAHUE»
MpeJoyiaraeT Hajauuue KaOMHeTa XUMHH ¢ jabopaTopuedl M J1abOpaHTCKOW KOMHATOH, B
KOTOPOM HMEETCSl BO3MOXKHOCTh OOecrednTh CBOOOIHBIA MOCTyn B MHTEpHET BO BpeMs
y4eOHOT0 3aHATHS U B IIEPHOJ] BHEYPOUHOU JESATENbHOCTH 00YYarOIIUXCsl.

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
CTEIMANTM3UPOBAHHON y4eOHOW MeOenbl0 M CPEICTBaMU OOYYEHHS, JOCTATOYHBIMH IS
BBINOJIHEHUS TPeOOBAHUHN K YPOBHIO IOJTOTOBKU O0YYarOIIUXCS.

B kaOuHere NOMKHO OBITH MYyIbTUMEAHIHOE O0OpPYHOBAaHUE, MOCPEICTBOM KOTOPOTO
YYaCTHUKH 00Pa30BaTEIBLHOTO MPOIECca MOTYT MPOCMATPUBATH BU3YaIbHYI0 HHPOPMAITUIO
10 XMMUH, CO3/1aBaTh MPE3CHTAllNH, BUAeOMATepUabl 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, MOJAENIM, HpUOOpPHl U HAOOPBl I  IOCTAaHOBKU
JIEMOHCTPALMOHHOI'O ¥ YYEHHYECKOT0 dKCIIEPUMEHTA;

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

* CpeACTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH;

* PpEaKTUBBI,

* [epeYHU OCHOBHOH M JIOTIOJHUTEIBHON yUeOHO! IUTEepaTyphl;

* BCIIOMOTaTelIbHOE 000PYI0BAHNE U HHCTPYKIIMH;

* OubnMoTeuHsbI GoH.

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

B 6ubnmnoreunsiit GoHA BXOAAT yUeOHUKHU U yueOHO-MeToanyeckue KoMiuiekTsl (YMK),
PEKOMEHJOBAaHHbIE WM JIOMYyIIEHHbIE JJIsi MCIOJIb30BAaHUS B  MPO(EeCCHOHAIBHBIX
00pa3oBaTENBHBIX OPraHU3AIMAX, PEATM3YIOIUX 00pa30BaTEIbHYIO MPOTPAMMY CPEIHEro
obmero obpazoBanus B mpeaenax ocBoeHus: [IIICC3 CIIO na 6a3e oCHOBHOTO 0OIIETO
oOpazoBaHws.

bubnuoreunsiii  ¢oHg MOXKeT OBITH  JIOTOJHEH XHWMHYECKOH SHIMKIIONEIHEH,
CTPAaBOYHUKAMH, KHUTAMH JIJISl YTCHHS TI0 XMMUH.

B npouiecce ocBoeHust mporpammbl y4yeOHOM JUCHMIUIMHBI CTYJEHTHI JOJDKHBI UMETh
BO3MOKHOCTH JIOCTYTIa K 3JIEKTPOHHBIM yUeOHBIM MaTepHajiaM, UMEIOIIUMCS B CBOOOIHOM
noctyne B cetd MHTepHET (SMEKTpOHHBIM KHHraMm, MpakTUKymMaMm, TecTaM, MaTepHajam
EI'D u np.).

Jlnst BBIMOJHEHUS J1a0OpaTOpHBIX paboT CTyleHTaM HEOOXOJMMO HMETh MPOCTOH H

[[BETHBIE KapaH/allH, JIUHEHKY, JTACTHK, IEPUYATKH, KAJIbKYIISATOP, XaJaT.
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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. ®usuka : yueOnuk / O. B. JlorBunenko. — Mocksa : KnoPyc, 2022. —
341 c. — (Cpennee mpodeccuonanbuoe obpazosanue). — URL: https://www.book.ru. —
Pexxum octymna: mo noamnucke.
MMuncknii A. A. ®usuka : yue6nuk / A. A. IMunckuid, I'. FO. I'pakoBckuii ; moa oOu1. 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 GU3NKH ¢ IPUMEPaMU PEIICHUS 3a1a4 | yaeOHOe mocooue
/ 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 3aaad, JEKCUKOH : yuyebnoe 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 no S. CrpaBounoe m3nmanue : crpaBounuk / T. .
TpodbumoBa. — Mocksa : KuoPyc, 2022. — 301 c.— (Cpennee mnpodeccruoHalibHOE
obpazosanue). — URL: https://www.book.ru. — Pexxum goctyma: mo mojmucke.

MutepHeT pecypcehl:

www.fcior.edu.ru — ®enepansHbii IICHTP HHOPMAIIMOHHO-00Pa30BaTEILHBIX PECYPCOB
www.physbooK.ru —3ekTpoHHBIH y4eOHHK 10 (HU3UKE.

www.cbook.ru — neMoHcTpanroHHbIe OMBITH 110 Gu3uke. KomnakT Byka.
www.opentorrent.ru — yueGHble pHIBMBI IO (PU3HKE

https//fiz.1september.ru (yue6HO-MeTOAMYECKas ra3zeTa «DU3HKa»).

www.opentorrent.ru — yueGHble GHIBMBI IO (PU3HKE

BUOJIOI'us
OcHOBHAA JJUTEPATYPA

Kamenckuit A. A. buonorus. O6mas Ouonorus. 10-11 kmaccer : ydeOHuUK /A. A.
Kamenckuii, E. A. Kpukcynos, B. B. [laceunuk. — 6-e usn., crep. — Mocksa : [Ipoda, 2018.
— 368 c.: 1. — (Cpennee npodeccrnonansHoe oOpazoBanue). — 50 3K3.

MamontoB C. I'. OGmas 6uonorus : yue6nuk / C. I'. MamontoB, B. b. 3axapoB. —
Mocksa : KuoPyc, 2022. — 323 c. — (Cpennee mpodeccuoHanpHoe 00Opa3oBaHHE). —
URL.: https://www.book.ru. — Pexxum moctymna: mo 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.
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JlomoJHUTEIbHANA JJUTEpATYpa

Kosecnukon C. U. O6mas 6uosnorus : yueoHoe nmocodue / C. . KonecankoB. — Mockga :
KuaoPyc, 2021. — 287 c. — (Cpemnee mnpodeccuonampHoe oOpaszoBanue). — URL:
https://www.book.ru. — Peskum moctyma: mo moammcKe.

Epemuenxo O. 3. buosorus : yuenwe o Owuochepe : yueOnoe mnocodue mis CIIO/
O. 3. Epemuenko. — 3-¢ wu3a., mepepab. m jgom. — Mocka : MznmarenscTtBo HOpaiiT,
2022. — 236 ¢. — (ITpodeccuonansHoe obpazoBanue). — URL: https://urait.ru. — Pexum
JOCTYTIA: TI0 TIOIHCKE.

XUMUA

OcHOBHAS JJUTEpPATYPa

Pynsutuc I'.E. Xumus 10 xnacc. ba3oBblif ypoBeHb : y4eOHUK I 0011e00pa3oBaTeIbHBIX
opranmzanuii / I'.E. Pynsurtuc, @.I'. ®enpaman.- 7-e uza.- Mocksa : Ilpocsemenue, 2020.-
224 ¢. : mim. — 110 ok3.

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

Epemun B.B. Xumusa 10 knacc. ba3oBeiii ypoBenb: yueObnuk / B.B. Epemun, H.E.
Kyspmenko, A.A. [Ipoznos, B.B. Jlynun; mox pen. B.B. Jlyauna.- - Mocksa : [poda,
2021.-223 c. : un.- (Poccuiickuii yueOHuUK). — 50 3K3.

Epemun B.B. Xumus 11 xmacc. basoBbiii ypoBens: yueOnuk / B.B. Epemun, H.E.
Kyspmenko, A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna.- 7 uzn. Crepeorurr.-
Mockga : [Ipoda, 2021.-223 c. : mi.- (Poccmiickuii yaeOHUK). — 50 9K3.

Caenxo O.E. Opranuueckas xumus (¢ npaktukymom) : yueOHuk / O.E. Caenko. —
Mocksa : KuoPyc, 2022. — 177 ¢. — URL: https://www.book.ru. — Pexum mocrymna: mo
MOJIITUCKE.

Boromonosa U. B. Heopranuueckas xumus : yuyebHoe nocodue / M. B. boromonosa. —
MockBa : Anbdpa-M, UHDOPA-M, 2020. - 336 c. — (Cpennee mpodeccroHaabHOe
obpasosanue). — URL: https://znanium.com. — Pexxum gocTyna: rmo mojamucke.

JlomoJHHUTEeNbHANA JUTEPATYPA

I'muaka H. JI. O6mas xumus : yueOHoe nocodue / H. JI. ['munka. — Mocksa : KnoPyc,
2022. — 748 c¢. — (Cpemnee mnpodeccuonanpbHoe oOpazoBanue). — URL:
https://www.book.ru. — Pesxum moctyma: mo moamucKe.

Imunka H. JI. O6mrast xumus. 3agauv U yIpaXHEHHUS | yU4eOHO-TIPAKTUUECKOe TOocoOue
s CITO / H. JI. 'nunka ; mox pemakmueit B. A. [TonkoBa, A. B. babkoBa. — 14-e u3g. —
Mockga : UznarensctBo IOpaiit, 2022. — 236 c¢. — (IIpodeccnonamsHoe 00pa3oBaHue).
— URL: https://urait.ru. — Pexxum mocrtymna: mo moamucke.

Cracs H. ®. OOmas u Heopranmveckas xumus. CHpaBOYHHK : yuyeOHOE TocoOue st
CIIO/ H. ®@. Cracb. — 4-¢ u3n. — MockBa : WznatensctBo FOpaiit, 2022. — 92 c. —
(TIpodeccuonansHoe obpaszoBanue). — URL: https://urait.ru. — Pexum nmoctyma: mo
TIOJIITHCKE.
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IKO0J0I'us
OcHOBHAS JJUTEPATYPa

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

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

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

JonojaHuTeIbHAS JUTEPATYpPa
Bouakosa II. A. OcHoBBI 00111e# dKOI0THH © yueOHOe mocobue / I1. A. BonkoBa. — MockBa
O®OPYM : HUHODPA-M, 2020. — 126 c. — (Cpeanee mnpodeccuoHaIbHOE
obpasosanue). — URL: https://znanium.com. — PeskuMm gocTyma: mo moamucke.

JkoJiorus : yuebuuk u npaktukym s CIIO / O. E. KongparteeBa [u ap.]. — Mocksa :
WznarensctBo  FOpaiit, 2022. — 283 c.— (IlpodeccronanpHoe oOpa3oBaHHE). —
URL:https://urait.ru. — Pesxum mocTyma: mo moJmucke.

JkoJiorus : yueoHuk u npaktukym s CI10O / A. B. Totaii [u ap.]. — 5-e uza., nepepad. u
norm. — Mocksa : MzmarensctBo HOpaiit, 2022. — 352c.— (IlpodeccuonanpHoe
obpazosanue). — URL:https://urait.ru. — Pexxim gocTymna: 1mo moamnrcke.

HNuTepHer — pecypcebl:

Axanemuk. CioBapu u sHIMKIoneauu. http://dic.academic.ru/
BounbIiast coBerckas sHnukIoneaus. http://bse.sci-lib.com
Books Gid. Dnekrponnas 6ubnaunoreka. http://www.booksgid.com
I'mo6anrteka. 'moGanpHas 6MOIMOTEKa HAYUHBIX PECYPCOB.
http://globalteka.ru/index.html
Enunoe okHO g0cTyma kK 00pa3oBarelibHBIM pecypcam. http://window.edu.ru
Kuwuru. http://www.ozon.ru/context/div_book/
Jlyumast yaeOHas nureparypa. http://st-books.ru
Poccuiickuii oOpazoBarenbHbIil moptai.http://www.school.edu.ru/default.asp
DnexkTponHas oubmuoreunas cucrema http://book.ru/

0 www.pvg.mk.ru (onmummnuana «ITokopu BopoObeBsI rOpbI»).

A wWDNPE

= O 00 N O O1

11 www.hemi.wallst.ru (O0pa3oBarenbHbIi CAaNT IS MIKOJIBHUKOB « XUMUS).
www.alhimikov.net (O6pa3oBaTenbHbIi CAT IS IKOJTBHUKOB)
12 www.chem.msu.su  (DnekTpoHHast OMOIMOTEKA [0 XUMUH).

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

14 www.hvsh.ru (xypHaI « XUMHS B IIIKOJIEY ).
15 www.hij.ru (xypHaIT «XUMHS U KH3HBY).
16 www.chemistry-chemists.com (371eKTpOHHBIH KypHAT «XUMHKH U XUMUS.
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http://znanium.com/catalog.php
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http://www.chemistry-chemists.com/

8 XAPAKTEPUCTHKA OCHOBHBIX BUIOB YYUEFHOI
AEATEJBHOCTH CTYJAEHTOB

KOHTpOJIB 1 OLICHKA PE3YyJIbTAaTOB OCBOCHUA y‘lG6HOI71 JAUCHUIIIIMHBI OCYHICCTBIIACTCA
MIPENO/IABATENIEM B IPOLECCE IPOBENCHUS MPAKTUUECKUX 3aHATHI, TECTUPOBAHUS, a TAKKE
BBIITOJIHCHU S O6y‘IaIOH_[I/IMI/IC$I UHAWBUAYAJIbHBIX SallaHI/If/'I u HpOMG)KyTO‘IHOfI aTTeCTaHHefI.
MeTo1pI KOHTPOJISI HANIPaBJICHBI Ha IPOBEPKY O0YUYaAOIIUXCS:
v - BBITIOJIHATL YCJIOBUA 3JaHUA HAa TBOPYCCKOM YPOBHE C IPCACTABIICHUEM
COOCTBEHHOM MO3UINH;
v\ — JlenaTh OCO3HAHHBIN BBIOOD CIIOCOOOB JCHCTBUI U3 PaHEE U3BECTHBIX;
v\ —OCYIECTBIATH KOPPEKLHIO (MCIIPABIEHHE) CAETaHHBIX OIIMOOK HA HOBOM YPOBHE
MpeJIaracMbIxX 3aJ1aHui;
v\ — paboTaTh B IPYIIIE U NPEACTABIATH KK CBOKO, TAK W MO3ULIUIO IPYIIIBI

Coaepxanue XapakTepHCTHKA OCHOBHBIX BUIOB y4eOHOM ®opMbl 1 METObI
AeATeJbHOCTH 00y4Yaromuxcs (Ha ypoBHe y4eOHbIX KOHTPOJISI H OLICHKH
AeHCTBHIN) pe3yJbTATOB 00y4eHus
BBenenne YMeHus nocTaHOBKU LeJIeH JCATCIIbHOCTH, IJIAHUPOBAHUS Bxoaunoi KOHTPOJIb B
COOCTBEHHOM AEATENBHOCTH JJIsl NOCTIKCHUS dopme:
TIOCTABJICHHBIX LEICH, IIPE/IBUICHHS BO3MOXKHBIX - TeCTHPOBAHMWS TI0
pe3yJIbTaTOB ATUX AEHCTBUMN, OpraHU3al[ui CAMOKOHTPOJIS U
OLIEHKH HOJIy4YEeHHBIX Pe3yJIbTaToB. PasButue cnocobnoctn | OCHOBOIOJATAIONIAM
SICHO ¥ TOYHO HU3JIaraTh CBOU MBIC/IH, JIOTUYECKU HOHATHUAM NUCIHUILIMHBI.
000CHOBBIBaTh CBOIO TOYKY 3pEHHS, BOCIIPUHUMATh U aHAJIU-
3UPOBaTh MHEHUS COOCCETHUKOB, TIPU3HABAS ITPABO JIPYTOro
YyeJIoBeKa Ha MHOe MHEHUE. [Ipon3BeneHne nsmepeHus
(hU3UYECKUX BEJIMYMH U OLICHKA FPAHUIIBI OTPEITHOCTEH
n3MepeHuid. [IpeacraBienne rpaHuilbl MOrPEIIHOCTEN
WU3MEPECHHI TIPU TOCTPOSHUH rpauKoB. Y MeHue
BBICKA3bIBaTh TUIOTE3bI 1)1 00BICHEHUS HAOII0AaeMbIX
SIBIICHUM. Y MEHUE mpeiaraTb MOJICIH SIBJICHUN. Y Ka3aHUe
IpaHul] IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. M3moxkeHue
OCHOBHBIX TOJIOKEHU COBPEMEHHOW HayYHOU KapTHHbI
mupa. [IpuBeaeHre IPUMEPOB BIUSHUS OTKPBITUH B (PU3HKE
Ha MPOrpecc B TEXHUKE U TEXHOJIOTHUU IMPOU3BOJICTBA.
Hcnosnp3oBanue MHTepHEeTa JUIs MOMCKA MH(pOpMaIUU
1. Mexanuka
Kunemamuxa [IpeacTaBieHne MEXaHUYECKOTO ABUKEHUS TEa BxonHoii KOHTpPOJIL B
YpaBHEHUSAMHU 3aBUCHUMOCTH KOOPJIMHAT U MPOEKIUEHN dopme:
CKOpocTu OT BpeMeHu. [IpeacraBienre MEXaHUUECKOTO
- TECTUPOBAHUS IO
JIBIKEHHSI TeJla rpaKaMi 3aBUCHMOCTH KOOPIMHAT U
IpOoeKLMel CKOPOCTH OT BpeMeHu. Onpeenenne koopaunar | OCHOBOIOIATAIONIINAM
MPOMIEHHOTO MMYTH, CKOPOCTH M YCKOPEHHUS TeJia 1o MOHATUAM MUCTIHATIINHBI.
rpadykaM 3aBUCIMOCTH KOOPIWHAT U POEKIHi CKopocTH oT | Tekyuuii KOHTpoJb B
BpemeHn. OnpezesnieHne KOOpARHAT NPOMICHHOTO MyTH, CKO- | dhopme:
POCTH M YCKOPEHHSI Tella 110 YPABHEHUAM 3aBHCHMOCTH - YCTHOTO M THCHMEHHOTO
KOOPJMHAT U NPOEKLUUN CKOPOCTH OT BpeMeHU. IIpoBenenue OIDOCA:
CPABHUTENIBHOIO aHAJIM3a PABHOMEPHOr'O U PaBHOIEpPE- pocd,
MEHHOTO JIB)KEHHUN. YKa3aHUE UCTIOIb30BaAHUS - IPaKTHYCCKUX PaboT;
MOCTYNaTEeIbHOTO M BPAIIaTeILHOIO JBWKEHUI B TEXHUKE. - TCCTUPOBAHUS IIO TCMaM,
[Ipencrasienne nHGOPMAIUK O BUAX ABHKEHUS B BUJIC - MOJY4YEeHUs 3a4eTa o
TabIHLbI 1abopaToOpHBIM paboTaM.
3axonwl IIpumenenue 3akoHa COXPAHCHHUs MMITyJIbCa s PyGeKHbIi KOHTPOIb B
coxpanenus 6 BBIYHCIICHHUA M3MEHEHUH CKOPOCTEH TeJl NPH UX dopme:
Mexauuxe B3anMoiecTBUsAX. VI3MepeHne paOoThI CIIT M N3MEHEHHE

KUHETHYECKOH OHCPIuu TCjia. Brruucnenue pa6OTI>I CHII U
W3MCHEHHS KUHCTHYCCKOM OHCPIuu TCja. Brruucienue
HOTCHLIHaJILHOﬁ OHCPIuur TCJI B rpaBUTAlMOHHOM
HOHerI/IMeHeHI/Ie 3aKOHa COXpaHCHHA MEXaHUYECKON
OHCPIUuU IIpU pacuycTax pe3yjabTaTOB BBHHMOHCﬁCTBHﬁ TCI
I'PaBUTAIVMOHHBIMU CUJIaMU U CUJIaMHM YIIPYT'OCTH. VkazaHue
I'paHull IPUMCHUMOCTH 3aKOHOB MCXaHHKH. Vkazanue
y‘le6HBIX JUCIHUILINH, ITPHA N3YYCHHUH KOTOPLIX MCIIOJb3Y-

- KOHTPOJIBHBIX PaboT 1O
KaXJ0i TeMe U pa3fieiny
JUCUMILIMHBI;

Ounenka:

- pe3yJbTaTHBHOCTH
paboThI 00yUaroIIerocs
MPY BBITTOJHEHUH 3aTaHUH
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FOTCA 3aKOHBI COXpPAHCHU S

Ha y‘Ie6HBIX SAHATHUAX

2. OCHOBBI MOJIEKYJIAPHOI (PU3UKN U TEPMOANHAMMKH.

Ocnosbl
MONEKYNAPHOU
KUHemu4ecKou
meopuu. Moeanvhwiii
2as

BrimorHeHne 3KCIIepUMEHTOB, CITYXKAIUX TSI 000CHOBAHUS
MOJIEKYIIpHO-KHHeTHYecKol Teopuu (MKT). Pemenue
3a/1a4 ¢ MPUMEHEHHEM OCHOBHOT'O YPaBHEHHUS MOJICKYJISIPHO-
KHHETHIECKOW Teopuu ra3oB. OmpenecHue mapaMmeTpoB
BEIIECTBA B Ta3000pa3HOM COCTOSIHMM Ha OCHOBAaHHH
YpaBHEHUS COCTOSHUS HICTBHOTO Ta3a. OnpenencHne
IapaMeTpOB BEIIECTBA B Ta3000pa3HOM COCTOSHUH H
IIPOUCXOIAIIMX MPOLECCOB 10 Tpadukam 3asucumoctu p (T),
V (T), p (V). DkcriepuMeHTAILHOE UCCIIEA0BAHNE
sasucumocty p (T), V (T), p (V). IIpencrasienne B Buie
rpahuKOB U30XOPHOT0, H300apHOT0 U U30TEPMUICCKOTO
MIPOIIECCOB. YKa3aHWE TPaHUIl TPUMEHIUMOCTH MOACITH
«uaeaabHbIN ra3» u 3akoHoB MKT

Ocnosbi
MepMOOUHAMUKU

M3mepeHne KoIudecTBa TEIUIOTHI B IIPoOIIeccax
Terronepenayn. PacueT KoJM4yecTBa TEIIOTHI,
HEOOXOAMMOTO TSI OCYIIECTBICHUS 3aIaHHOTO IpoIiecca ¢
termonepenaueii. OObICHEHHE TPUHIIUAIIOB TCHCTBUS
TEIIOBBIX MaIKH. JIeMOHCTpaIis poiau (GU3HKH B CO3TaHUH
1 COBEPIIICHCTBOBAHWH TEIUIOBEIX MBHTATENCH. M3I0oKeHHE
CYTH SKOJOTHYECKUX IP0o0IeM, 00YCIOBICHHEIX paboTOi
TEIIOBBIX ABUTATENICH U MPEIIOKEHUE YT UX PEIICHHMS.
VYkazaHue rpaHul] IPUMEHAMOCTH 3aKOHOB
TEPMOJIMHAMHUKH. Y MEHHE BECTH TUAJIOT, BEICITYIITHBATH
MHEHHE OIMTOHEHTA, y4aCTBOBATh B AUCKYCCHH, OTKPBITO
BBEIPQKATh U OTCTAMBATh CBOIO TOUKY 3pCHUS. YKa3aHHE
YYEOHBIX TUCIUTLINH, IPH U3YICHUH KOTOPBIX HCIIOIL3YIOT
yueOHBIM MaTeprall «OCHOBBI TEPMOIUHAMUKHI)

Ceoticmea napos,
JrcuoKocmel,
meepobix mej

H3mepenne BIaXHOCTH Bo3ayxa. Pacuer koianyecTBa
TEIIOTHI, HEOOXOIUMOTO ISl OCYIICCTBIICHHS TIpoIiecca
Iepexo/1a BEMeCTBA U3 OJHOTO arperaTHOTO COCTOSHUS B
JIpyroe. DKCIIepUMEHTAIBHOE UCCIICAOBAHNE TEIIOBIX
CBOMCTB BemiecTBa. [IpuBeacHIE IPUMEPOB KATMILIIPHBIX
SIBJICHHUH B OBITY, PHUpOJIe, TeXHUKE. VccnenoBanue
MEXaHUYECKUX CBOMCTB TBEpABIX Tell. [IpuMeHeHne
(DM3HYECKUX TOHATHH ¥ 3aKOHOB B YICOHOM MaTepHaie
npodeccuoHaIbHOTO XapakTepa. Mcmoms3oBanue MHTEpHETA
JUTSI TTOMCKa HH(DOPMAIIUK O Pa3padOoTKax M MPUMEHEHHSX
COBPEMEHHBIX TBEPJBIX K aMOP(hHBIX MaTepHAJIOB

Bxoanoii
dopme:

- TECTUPOBAHHUS I10
OCHOBOMOJIAraroIuM
MOHATHSIM AUCIUILTHHEI.
Tekymuii KOHTpPOJbL B
dopme:

- YCTHOTO M THCHMEHHOTO
ompoca;

- MPaKTHYECKHUX PaboT;

- TECTUPOBAHUS TI0 TEMaM,
- TIOJTy9eHUs 3a4eTa 10
J1abopaTOPHEIM paboTam.
PyOe:xHbIii KOHTPOJIbL B
dopme:

- KOHTPOJIBHBIX PaboT TO
KaXJI0i TeMe U pa3aeiy
JUCLUTUINHBI,

Ounenka:

- pe3yIbTaTHBHOCTH
paboThI 00yUaroIerocs
IIPpU BBIIIOJIHCHUN 3aZ[aHHI>'I
Ha y4eOHBIX 3aHATHIX

KOHTPOJIb B

3. DnekTpoANHAMMKA.

3Jzekmpocmamm<a

Brruncnenune cui BSaHMOHCﬁCTBI/IH TOYCYHBIX
QJICKTPUYICCKUX 3apPsA10B. Brruucienue HAIpsOKCHHOCTH
QJICKTPHUYCCKOI'O IIOJIA OAHOIO U HCCKOJIBKUX TOYCUYHBIX
QJICKTPHUUCCKUX 3apsA10B.

Brruncinenue noTCHIHAJa SJICKTPUICCKOTO IIOJIsI OAHOT'O
N HCCKOJIbBKHUX TOYCYHBIX JJICKTPUYCCKHUX 3aPAT0B.
I/ISMepeHI/IG Pa3HOCTHU MOTCHIHUAJIOB HpOBeI{eHI/Ie
CPaBHUTCJIIbHOI'O aHaJIn3a I'paBUTALIMOHHOI'O M 3JICK-
TPOCTATUYICCKOT'O oJIei

Tocmosnnviit mok

M3mepeHre MOIHOCTH JIEKTPUIECKOTO ToKa. M3mepeHue
OJIC ¥ BHYTpPEHHETO COMPOTUBIICHHUS UCTOYHHKA TOKA.
BrinonHeHrne pacyeToB CHJIBI TOKA U HAMIPSDKEHUH Ha
y4acTKax 3JIEKTpUUYecKux 1ernei. OnpeaencHue
TeMIIepaTypbl HUTH HakanuBaHwus. [IpoBeaenne
CPaBHUTEJILHOTO aHaJIN3a MOJTYITPOBOIHUKOBBIX IMO/IOB U
TpuoaoB. Mcrons3oBanne MHTEpHETA 1711 MOWCKA
HH(pOpMaIHMK O TIEPCIICKTHBAX Pa3BUTHS
MOJTYIIPOBOTHUKOBOM TEXHHUKH. Y CTAHOBKA MPUYNHHO-
CIIEJICTBEHHBIX CBS3EH

Macnummnvie sénenus

M3Mepenne MHAYKIMM MAarHUTHOTO T0Jisl. Beruucienue cu,
JICUCTBYIONIMX HA MMPOBOJAHUK C TOKOM B MarHUTHOM MOJIE.
Breruuciienue cui, 1eMCTBYIONMIMX HA JIEKTPUUECKUI 3apsil,

Bxoanoii
popme:

- TECTUPOBAHUS TIO
OCHOBOIIOJIArafOIIIM
TMOHATHUSM JHUCIIHITIINHEI.

KOHTPOJb B

Tekymuii KOHTPOJIb B
popme:

- YCTHOTO M THUCHMEHHOTO
ompoca;

- IPaKTUYECKUX PadoT;

- TECTUPOBAHMS IO TEMaM,
- TTOJTy4EHUS 3a4eTa 10
JabopaTOPHEIM paboTam.
PyOe:xHbIii KOHTPOJIbL B
dopme:

- KOHTPOJBHBIX PaboT 1O
Ka)KIO0U TEME U pa3zieny
JUCIUIIUHBL;
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JIBIOKYIIMICS B MAarHUTHOM T10Jie. MccnenoBanue SBICHUI
3JICKTPOMArHUTHOW MHIYKIIMH, CAMOWHTYKITHH.
BrruncieHue 3Heprur MaruiuTHOro mojst. OObICHEHHE
MPUHIUIA ACHCTBUS deKTpoaBurareisa. O0bsICHCHHE
MIPUHIINIIA JEHCTBUS TeHepaTopa dJISKTPUUISCKOT0 TOKA U
3JICKTPOM3MEPHUTEIBHBIX TPHUOOPOB. OOBICHEHHE POTIH
MAarHATHOTO TOJIsl 3eMJTH B KU3HHU PaCTCHUM, )KUBOTHBIX,
yenoBeka. [IpuBeneHne NpuMepoB NPaKTHIECKOT0
MPUMEHEHHUS U3YYEHHBIX SBJICHHH, 3aKOHOB, TPHOOPOB,
ycrpoicTs. [IpoBeeHre CpaBHUTENHHOTO aHAIM3a CBOHCTB
3JIEKTPOCTATUIECKOT'0, MATHUTHOTO ¥ BUXPEBOTO
3JIEKTpUUECKUX mojiei. OObACHEHHE Ha IPUMEpE
MAarHUTHBIX SIBJIICHHH, TOYeMy (PHU3UKY MOXKHO
paccMaTpUBaTh KaK METaAUCIUILIMHY

Onenka:

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

4. Kos1e0aHus U BOJIHBI.

Mexanuueckue
Konebanus

HccrienoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHu i
MaTEMATUYECKOr0 MasiTHUKA OT €r0 JJIMHBI, MaCcChl U
aMILIUTYIbI KoJleOanuii. BeraucieHue nepuoaa KoacOaHmii
MaTEeMaTUYECKOIr0 MassTHUKA IO U3BECTHOMY 3HAUCHHIO €0
JUTHHBL. BhIpaboTKa HaBBIKOB BOCIIPUHHUMATh,
aHaJHU3UPOBaTh, epepadaThIBaTh M MPEABSIBIATH
MH(OPMAIIMIO B COOTBETCTBHH C IIOCTABICHHBIMHY 3aJa4aMHu.
[IpuBeneHne MpUMEpPOB aBTOKOJICOATEIIbHBIX MEXaHUUSCKUX
cuctem. [IpoBenenue kinaccupukanuy KoneoaHui

Ynpyaue onnvt

N3mepenue AJIMHbI 3ByKOBOM BOJIHBI IO pe3yJIbTaTaM
HaAOJI0CHUH MHTEP(PEPEHITNH 3BYKOBBIX BOJIH.
HaGmroneHue v 00bsICHEHUE SBICHUN MHTEP(HEPEHIIUHN U
TudpakIuy MeXaHMueCcKux BoJiH. [Ipencrasienue
o0JjacTell MPUMEHEHHS YIIbTPa3BYKa U MEPCICKTUBEI €T0
WCIOJB30BaHUs B PA3JIMYHBIX 00JIACTAX HAYKU, TCXHUKH, B
MeaunuHe. M3moxkeHne CyTH SKOJIOTHIECKUX IpodeMm,
CBSI3aHHBIX C BO3/IEMICTBUEM 3BYKOBBIX BOJIH Ha OPTaHU3M
4eJI0BeKa

Dnekmpomazuumn
ble Konebanus

HabmroneHue ocuuuiorpaMm rapMOHHYSCKUX KOJICOaHMI
CHJIBI TOKA B 1ienn. Vccne0Banme SBICHUS DICKTPHUIESCKOTO
pe3oHaHca B mociie[oBaTeNbHOM 1ienu. [IpoBenenue
aHaJOTUN MEXAY (PU3NUSCKUMH BEIMUYMHAMHM, XapaK-
TEPUBYIONUMU MEXAaHIMYECKYIO B DJICKTPOMAarHUTHYIO
KosiebaTeNbHbIe CUCTEMBL. VccnenoBanue MpUHIIAIIA
nerictBus Tpancdopmaropa. MceciaenoBanue mpuHIMIA
JIeCTBUS TeHEpaTopa MepeMeHHoro Toka. Mcnons3oBanue
WuTepHeTa [uist morMcka HH(YOPMAIIUU O COBPEMEHHBIX
crocobax mepeaadn dICKTPOIHEPTHH

3ﬂekmpoma2HumH
ble 60JIHbl

Ocy1ecTBICHHUE PaAUOIepeIau U paaronpruema.
UccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIBI0 MOOWIIBHOTO Telie(hoHa. Pa3BUTHE IEHHOCTHOTO
OTHOIIIEHUS K U3y4YaeMbIM Ha ypOKaX (PU3UKU 00BEKTaM U
OCBaMBAaCMbIM BHJIaM JIeATEIbHOCTH. OObICHEHUE
MPUHIIMITHAIEHOTO Pa3Inyus IPUPOIbI YIIPYTHUX U
3JICKTPOMArHUTHBIX BOJIH. M3J10)KEHHE CYTH 3KOJIOTHUECKUX
po0JIeM, CBSI3aHHBIX C JIEKTPOMArHUTHBIMHU KOJICOAaHUSIMHU
1 BomtHaMu. OOBICHEHUE POJTH YJICKTPOMArHUTHBIX BOJTH B
COBPEMEHHBIX HCCIIeIOBaHMIX BeeaeHHoM

Bxoanoii
dopme:

- TECTUPOBAHHUS I10
OCHOBOTOJIAraroIiM
IIOHATUAM OTUCHUITIINHBI.

KOHTPOJb B

Tekymuii KOHTpPOJbL B
dopme:

- YCTHOTO M IHCBMEHHOTO
ompoca;

- IPaKTUYECKUX PadoT;

- TCCTUPOBAHHA I10 TCMaM,
- IOJIyYEHUS 3a4eTa Mo
J1a00PaTOPHBIM PaboTaM.
PyOexHbIii KOHTPOJIbL B
popme:

- KOHTPOJIBHBIX PaboT 1O
KaXJ0i TeMe U pa3eny
JUACLUATUINHBI,

Ouenka:

- pe3yJbTaTMBHOCTH
paboThI 00yUaroIIerocs
MY BBINIOJTHEHUH 3aJlaHUN
Ha y4eOHBIX 3aHATUIX

5. OnTuka

Ilpupooa ceema

TIpumeneHne Ha TPaKTUKE 3aKOHOB OTPAXKEHUS U
MIPEIOMIICHUS CBETA TIPH penieHuH 3anad. OnpenencHue
CIIEKTPAITbHBIX IPAHUI] YYBCTBUTEILHOCTH YEIOBESUECKOTO
riaaza. YMeHue CTpOUTh N300pakeHUs IPEIMETOB,
JlaBacMbIe JIMH3aMH. PacueT paccTOsSHUS OT JIUH3BI J0
n300pakeHus IpeaMeTa. PacueT onTHYeCcKOi CUIbI JIMH3EL.
Wsmepenne GpoKyCHOro paccTosHus TUH3EL. McnpiTanue
MoJieJIel MUKPOCKOTIA U TeJIECKOIa

Bonanosuvie
ceoticmea ceema

Habumronenue siBjeHUsI HHTEP(PEPEHIIUU 3JICKTPOMArHUTHBIX
BosiH. HaOumoieHue siBiieHus Audpakiuu

Bxoanoii
dopme:

- TECTUPOBAHUS 1O
OCHOBOIIOJIaraloIIUM
MOHATUSIM JUCIUTIIMHEI.

KOHTPOJb B

Tekymuii KOHTpPOJbL B
dopme:
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3JICKTPOMAarHUTHBIX BOJH. MI3MepeHne JIMHbBI CBETOBOM
BOJIHBI 10 pe3yjIbTaTaM HaOII0CHUS SBICHUS
unrepdepenun. HabmoneHue ssBiacHus Judpakiiy CBeTa.
[Touck pa3auumii U CXOACTBA MEXKAY AUPPAKIIHOHHBIM U
JIUCIIEPCUOHHBIM criekTpaMu. [IpuBeaeHne npuMepon
MOSIBJICHUS] B IPUPOJIE U HUCTIOJIH30BAHUS B TEXHUKE
sIBJICHUH MHTep(epeHIINH, TU(PPAKIINH, TOIIPU3ALMH H
aucrnepcuu ceeta. Ilepedncienre MeToI0B MO3HAHUS,
KOTOPBIC UCIIOJIb30BAHBI TPU U3YUCHUH YKA3aHHBIX
SIBJICHUN

- YCTHOTO M THCHMEHHOTO
orpoca;

- IPaKTUYECKUX PadoT;

- TECTUPOBAHHUS T10 TEMaM,
- IOJYYCHUS 3a49eTa 1o
ab0paTOpHBIM paboTaM.
PyOe:xHbIli KOHTPOJIbL B
dopme:

- KOHTPOJIBHBIX pabdoT TI0
KaXJ0W TEME U pa3aeiy
JUCTIATUTAHBL;

Ounenka:

- pe3yJbTaTUBHOCTH
paboThI 00yUaronerocs
MIPY BBITTOJTHCHUY 3aJIaHUN
Ha y4eOHBIX 3aHATHAX

6. D1eMeHTbI KBAHTOBOM pu3nKH.

Keanmosas onmuka

Habmonenue goroanekrpuueckoro s dexra. O0bsicHEHNE
3ak0HOB CTOJICTOBA HA OCHOBE KBAHTOBBIX IPEICTABICHHIA.
Pacuetr MmakcuManbHON KUHETUUECKOW SHEPTUHU IJICKTPOHOB
mpH doTozaexTpuueckoM 3 dekre. OnpenencHne padOThI
BBIXOJ1a JIEKTPOHA M0 TPa(UKy 3aBHCHMOCTH MaKCUMAIBHOM
KUHETHYECKO# SHEPTrur (POTOITEKTPOHOB OT YaCTOTHI
ceeTa.. [lepeunciienre TpUOOPOB YCTAHOBKH, B KOTOPBIX
MpUMEHsIeTCs 6e3-UHEPIHOHHOCT (hoTod(hdekTa.
OOBsICHEHNE KOPITYCKYIISIPHO-BOIHOBOTO JTyai3Ma CBOHCTB
(oroHOB. OOBSICHEHUE POJIM KBAHTOBOH ONTHKH B Pa3BUTHU
COBPEMEHHOU (PU3UKH

Duzuka amoma

Hab6nrofenue nuHedvyaThIX CIIEKTPOB. Pacyer 4acToTh 1
JTMHBI BOJHBI UCITyCKAa€MOTO CBETA MPHU MEPEXOE aToMa
BOJIOPO/Ia U3 OJTHOTO CTAITMOHAPHOTO COCTOSIHUS B IPYTOE.
OO0BbsICHEHNE IPOMCXOKICHHS JTHHENYATOI0 CIIEKTpa aToMa
BOJIOPO/Ia U PA3IMYUS JIMHEWYATHIX CIIEKTPOB PA3IMIHBIX
ra3zoB. MccnenoBanue nuHeuaroro cnekrpa. MccnenoBanue
MPHHIKIA pabOTHI JIIOMUHECIICHTHOM Jamiiel. Habmonenue
1 00bsICHEHHE TTPUHITKIIA AeHCTBHs Ja3epa. [IpuBenenue
MPUMEPOB UCITOIB30BAHMS Ja3epa B COBPEMEHHON HayKe U
texnuke. Mcrons3oBanue MHTepHeTa 171 OMCKA
nH(OPMALIMHK O MEPCIEKTHBAX IPUMEHEHHUS J1a3epa

Duszuxa amomHozo
a0pa

Hab6mronenune TpexoB aibha-gacTuil B Kamepe Buibcona.
PeructpupoBanue siA€pHbIX U3TYYEHUN C TOMOUIBIO
cueruuka ['eiirepa. Pacuer sHepruu cBsi3u aTOMHBIX SEP.
Ormpenenenue 3apsaa ¥ MaCCOBOTO YKCIIa AaTOMHOTO S7pa,
BO3HHUKAIOIIETO B PE3yJIbTaTe PaIMOAKTUBHOTO pacmaa.
Brruncienne sHeprun, 0CBOOOKIAIOIICHCS TPH
pagnoakTUBHOM pacmazae. OmpeneneHue IpoayKTOB SIePHOM
peakiuu. BerauciaeHue sHEprun, 0CBOOOXK TAOIICHCS TPU
SIIepHBIX peakiusax. [loHnManue mpenMyIecTB u
HEJI0OCTAaTKOB UCTIOJIH30BaHUS aTOMHOM SHEPTUH U
MOHU3UPYIOIINX U3Ty9ICHUN B TPOMBITTUICHHOCTH, MEIH-
nuHe. M310KeHne CyTH SKOJIOTHIECKUX ITPo0IIeMm,
CBSI3aHHBIX C OMOJIOTHIECKUM JEHCTBHEM PATHOAKTUBHBIX
m3nydeHuit. [IpoBenenre kinaccuukammu dIeMEHTaPHBIX
YaCTHII 110 MX (PU3NYSCKUM XapaKTEepPUCTHKaM (Macce,
3apsay, BpEMEHH KU3HH, CIIUHY UT..). [loHnManue
MIEHHOCTEH HAYYHOTO ITO3HAHUS MUPA HE BOOOIIIE IS
YEJIOBEYECTBA B 1IEJIOM, a JUIs KaK0ro 00y4aroierocs
JUYIHO, IIEHHOCTEH OBIAJACHMS METOJIOM HAYIHOTO ITO3HAHUS
JUISL TOCTYOKEHUS yCIleXa B TI00OM BHJIE TIPAKTHUECKOM
JIEATEIIBHOCTH

Bxoanoii
popme:

- TCCTUPOBAHMA 110
OCHOBOIOJIAraroIIM
MOHATHSIM AUCLUIUINHBI.

KOHTPOJIb B

Texkymuii KOHTpPOJb B
dopme:

- YCTHOTO M TIHCHMEHHOTO
ompoca;

- PaKTUYECKHUX padoT;

- TECTUPOBAHUS TI0 TEMaM,
- IOJYYEHUS 3aUeTa 1o
nmabopaTopHBIM padoTaM.

PyGes:xkHblii KOHTPOJIb B
dopme:

- KOHTPOJIBHBIX paboT 1O
KaXJ0i TeMe U pa3ieny
JUCIUIUIAHBI;

Ouenka:

- Pe3yJILTAaTUBHOCTH
paboTsI 00yuatomerocs
TIPH BHITTOJTHEHHUH 3a/ITaHUI
Ha Y4eOHBIX 3aHATHIX

50




Conepanue XapakTepucTHKA OCHOBHBIX BH/I0B /IeSITeJIbHOCTH (POPMI 1 METOLI KORTPO
Oﬁyqeﬂl/lﬂ . . H OIICHKHU PE3YyJIbTATOB
CTY/IeHTOB(HA YPOBHE YUeOHbIX /IeliCTBHII) o0y4enust
Baxueiinmue Tekymuii KOHTPOJIb B
XHUMHYeCKHe dopme:
NOHSATHS - YCTHOTO M IMUCBMEHHOTO
orpoca;

YMeHue 1aBaTh ONpeelicHHe 1 OTIepUpOBaTh
CIIETYIOIMMU XUMHUYCCKUMH TTOHSATUSIMU:
BEILIECTBO, XUMHUYECKUM JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHBIC ATOMHAS
MOJICKYJISIPHASI MAacChl, HOH, aJUTOTPOIIHS,
H30TOIIbI, XHMHUYECKAs CBSI3b,
3JIEKTPOOTPHUIIATEIBHOCTD, BAICHTHOCTbD, CTEIICHD
OKHCJICHHSI, MOJIb, MOJIIPHASI Macca, MOJISIPHBIN
00BeM ra3000pa3HbIX BEIIECTB, BEMICCTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHMS,
PacTBOPBI, AICKTPOIUT U HEIIICKTPOJIHT,
AIEKTPOTUTHUECKAS TUCCOLUAIINS, OKUCIUTEIb
BOCCTaHOBHTEIIb, OKUCIICHUE U BOCCTAHOBIICHUE,
TEII0BOM 3P PEKT peakiuu, CKOPOCTh
XUMHYECKOUI pC€aKkuuu, KataJin3, XUMHYICCKOC
paBHOBECHE, YIIICPOIHBII CKEJIET,
(GYHKIMOHATIbHASL TPYTINA, H30MEPHUSI TOMOJIOTHSI

- IpaKTUYEeCKUX padoT;
- mabopaTopHBIX paboT;
- TECTUPOBAHUS IO
TEMaM.
Py0e:xHblii KOHTPOJIb B
dopme:
- IPOBEPOYHBIX PadOT 1O
OCHOBHBIM TeMaM
JUCIUIUIAHBL,
- KOHTPOJIBHBIX paboT 1O
JIBYM paszfiesiaM
JTUCITUTUTAHBL,
- OTYETHI 110
1a00paTOPHBIM U
MPaKTHYECKUM paboTaMm.
Hroroswbiii
KOHTPOJIb B hopMme
9K3aMEHa.

OCHOBHBIE 3aKOHEI
XUMHHN

®opMyIMpPOBAHHE 3aKOHOB COXPaHEHUS
MAacchl BEIIECTB 1 MOCTOSHCTBA COCTaBa
BEIIECTB

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

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

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

XapaKTepuCcTUKa JIEMEHTOB MaJIbIX U
OOJBIITUX TEPUOOB MO UX TIOJIOKECHHIO B
[Tepuoanueckoit cucreme JI.M.Menneneesa

Tekymuid KOHTpPOJIb B
dopme:

- YCTHOTO M TMUCBMEHHOTO
orpoca,- MPAKTUYCCKUX
pabor;

- 1abOpaTOPHBIX padoT;

- TECTUPOBaHUS TIO
TEeMaMm.

Py0e:xxHbIli KOHTPOJIb B
(popme:

- IPOBEPOYHBIX PadOT Mo
OCHOBHBIM T€MaM
JUCIUIINHBL,

- KOHTPOJIBHBIX paboT 1O
JBYM pazjiesiaMm
JUCLUIINHBL,

- OTYETHI 110
71a00paTOPHBIM U
MPaKTUYECKUM padboTam.

HToroBbiii KOHTPOJIb B
dhopMe FK3aMeHa.
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OcHoBHBIE
TEOPUH XUMHHU

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

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

Tekymuii KOHTPOJb B
dopme:

- YCTHOTO M IMUCBMEHHOIO
orpoca;

- IpaKTUYEeCKUX pabdoT;

- mabopaTopHBIX paboT;

- TECTUPOBAHUS IO
TEMaM.

Py0e:xHblii KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PadOT MO
OCHOBHBIM T€MaM
JUCIUIUIAHBL,

- KOHTPOJIBHBIX paboT 1O
JIBYM paszfiesiaM
JTUCITUTUTAHBL,

- OTYETHI 110
1a00paTOPHBIM U
MPaKTHYECKUM paboTam.

HUToroBbiii KOHTPOJIb
B opme dK3aMeHa

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

orpoca;

- IPaKTUYECKUX padoT;

- 1abOpaTOPHBIX padOT;

- TECTUPOBAHUS TI0
TeMaMm.

Py0e:xHbINi KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PabOT 1O
OCHOBHBIM T€MaM
JVCLIUATUTMHBI,

- KOHTPOJIBHBIX paboT 1O
JIBYM pazJiesiaMm
JUCIUIUIAHBL,

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

XuMH4YecKHne Tekymuid KOHTpPOJIb B
peakuuun dopme:
- YCTHOTO M IMHUCBMEHHOIO
omnpoca;
- MPAKTUYECKUX padoT;
- 1abOopaTOPHBIX padoT;
- TECTUPOBAHUS 10
OObsicHEeHHE CYIIIHOCTH XUMUYECKUX TPOIIECCOB. TEMaM.
Krnaccudukanus XuMHUECKUX peakiuii Mo
Pa3IMYHBIM MPU3HAKAM: YHUCITY U COCTaBY MPOAYKTOB | PyOe:kHbI KOHTPOJIb B
U peareHToB, TEMI0OBOMY 3P dEeKTy, HapaBICHHUIO, dopme:
(haze, HATMYUIO KaTaIM3aTOPa, U3BMEHEHHUIO CTENIEHEH | - MPOBEPOUYHBIX paboT 1Mo
OKUCJICHHUS AJIEMEHTOB, 00pa3yIOIUX BEIECTBA. OCHOBHEIM TE€MaM
VYcraHoBKa MpU3HAKOB OOIIETO U PA3IMYHOTO B JIUCIUILINHEL,
TUTIOJIOTUU PEAKLIUN JIJIs1 HEOPraHUYECKON 1 - KOHTPOJBHBIX pabOT TO
OPraHNU4YeCKON XUMHH. JIBYM pasjeinam
Knaccudukanus BemecTB 1 MporeccoB ¢ TOUKU JUCIUTLINHEL
3pEHUs OKUCIICHUSI-BOCCTaHOBIICHUsI. COCTaBJICHHE - OTYETHI I10
YpaBHEHUH peakUuid ¢ MOMOILBIO METO/1a 1a00paTOPHBIM U
3JIEKTPOHHOTO OajaHca MPaKTUYECKUM paboTam.
OOBbscHEeHNE 3aBUCUMOCTH CKOPOCTU XUMUYECKOM
pEaKUUH U MOJIOKEHUSI XUMUYECKOTO paBHOBeCHS OT | MUTOroBbI KOHTPOJIb B
pa3IUYHbIX (PaKTOPOB (dhopMe rK3aMeHa
XuMuvecKkui BrinosiHeHnE XUMHYECKOTO SKCIIEPUMEHTA B MOJHOM | Tekymuii KOHTPOJIb B
IKCIEPUMEHT COOTBETCTBUH C MPaBUIAMU OE30TACHOCTH. dopme:
HalGmronenue, ¢pukcamus u onmrucaHue pe3ybTaToB - YCTHOTO M MHCHBMEHHOTO
IIPOBEJICHHOI'0 AKCIEPUMEHTA omnpoca;
XuMnueckas [TpoBeseHne caMOCTOSTEIBHOTO MIOMCKA XUMHUYSCKON | - IPAKTUYECKUX padoT;
uHdopmanus nH(OpPMAIIUY C UCTIOIH30BAHHEM Pa3IMYHbIX - mabopaTopHBIX paboT;

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

- TCCTUPOBAHHUA 110
TCMaM.
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Hcnonb3oBaHne KOMIBIOTEPHBIX TEXHOIOTUM J1JIs
00paboOTKH M Mepesadn XuMUIecKol nHpopMay u
€€ IPEJICTABIICHUSI B Pa3JIMYHBIX (opMax

Pacuernl no

XHMHYEeCKHM
¢popmysam u
YPaBHEHHUSIM

YcTaHOBKa 3aBUCMMOCTH MEXly KAUECTBEHHOHN U
KOJIMYECTBEHHON CTOPOHAMHU XUMHUYECKUX OOBEKTOB
U 1poueccoB. Penienne pacueTHsIX 3a4a4 110
XUMHAYECKHM (hOpMyJiaM U ypaBHEHUSIM

Py0e:xHbIIi KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PabOT 1O
OCHOBHBIM T€MaM
JMCLIUTUTMHBI,

- KOHTPOJIBHBIX PaboOT 1O
JIBYM pazjiesiaMm
JMCIUIIIAHBL;

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

IpoduiabHoe u
npogeccnoHaIbHO
3HAYNMOoe
cojepKaHue

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

Cobmroienue npasui 0e30nacHOro oOpalieHus ¢
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH,
nabopaTopHbIM 0060pynoBanuem [loaroroska
PacTBOPOB 3a/laHHON KOHILIEHTPAIIUK B OBITY U Ha
npou3BoicTBe Kputndueckas oneHka 10CTOBEpPHOCTH
XMUMHUYECKON MH(OpMAINH, TOCTYIAIOMIEH U3 Pa3HbIX
HCTOYHHUKOB

Tekymuii KOHTPOJb B
dopme:

- YCTHOTO M MUCHBMEHHOTO
orpoca;

- IpaKTUYeCKuX paboT;

- 1abOpaTOPHBIX padoT;

- TECTUPOBAHUS TIO
TEMaM.

Py0e:xxHbIii KOHTPOJIb B

dopme:

- IPOBEPOYHBIX PaldOT 1O

OCHOBHBIM T€MaM

JUCIUILINHBL,

- KOHTPOJIBHBIX paboT 1O

JIBYM paszjiesiaM

JUCLUILUINHBL,

- OTYETHI 110

71a00paTOPHBIM U

MIPaKTUYECKUM padboTam.
HToroBbiii KOHTPO.Ib B
dbopme dK3aMeHa.
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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

57



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

OV/].11 dU3HUKa U €CTECTBO3HAHHE
JUTSI CTICIIMAJIBHOCTEH TEXHOJIOTHYCCKOTO TIpodrIei

Kon
JIM4HOCTHBIE pe3yJabTaThl JMHHOCTHDIX
pe3yJIbTaTOB
peanu3alnuy NporpaMMbl BOCIIUTAHUS
peaju3anuu
(Oeckpunmopbl) NpPOrpamMmbl
BOCIIUTAHUSA
Cobromaronuii ¥ mponaraHupyONUi IpaBuiIa 30pOBOr0 U 0€30mMacHOro odpasza KHU3HH,
CIOpTa; MHpeaynpexaaomuil J1ub0 MpeoAoseBalONIMi 3aBUCUMOCTA OT aJIKorojisi, Tabaka, JIP 9
IICUXOAKTUBHBIX BEIIECTB, a3apTHbIX HUrp © T.0. COXpaHSAOMUNA ICUXOJOTHYECKYIO
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

ConemnanbHoctu  08.02.01 CrpoutenbcTBO W OKciulyatauus 30aHui u  coopykenuid, 08.02.06

CTpouTeNnbCTBO M 3KCIUTyaTanusi ropojckux myteil coobmenus, 08.02.07 MoHTax u sKcIuTyaTarus

BHYTPCHHUX CAHTCXHUYCCKHUX YCTpOﬁCTB, KOHIAUIIUOHUPOBAHMWA BO31yXad U BCHTHIISIIUU

JIN4YHOCTHBIE Pe3yJIbTAThI

peainzanuu nmporpaMmmbl BOCIIMTAHUS, OIIPEACICHHBIC OTPACJI€EBLIMUA Tpeﬁona}mﬂMn

K 1€JJO0BBIM Ka4YeCTBaM JIMYHOCTH

CriocoOHBIM MpU B3aWMOJEUCTBUU C JAPYTUMHU JIIOABMM JIOCTUraTh MOCTaBJIECHHBIX LEJEH,
cTpeMsluiics K (QOPMHUPOBAHUIO B CTPOUTEIBHOW OTpAacId U CHUCTEME SKUJIHIIHO-
KOMMYHQJIBHOTO XO3sIiCTBa IMYHOCTHOTO POCTA KaK MpodeccroHaa

JIP13

CriocoOHBIN CTaBUTh Tepea cCOO0H MeNu MO/ IS PEIICHHUS BO3HUKAIOMIUX MPOPECCHOHATBHBIX
3a/1a4, MOoJAOMpPaTh CIOCOOBI PEIICHUs] U CPEJCTBA PA3BUTUSI, B TOM YHCIIE€ C HCIIOJIH30BAHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

JIP14

ConeticTByromuid (GOPMUPOBAHHIO TIOJIOKHUTEIIBHOTO 00pa3a U MOAAEPKAHUIO MIPECTUkKA CBOCH
npodeccuun

JIP1S

CriocoOHBIM MCKaTh M HAXOJUTh HEOOXOAMMYIO HMH(OPMAIMIO HCIOJB3Yys pa3HOOOpa3HbIe
TEXHOJIOTUM €€ T[IOMCKa, JJI pEeIIeHUs BO3HUKAIOIIMX B MPOLECCe IMPOU3BOACTBEHHOMN
NeSTeIbHOCTH MpoOJeM TMpH CTPOUTENBCTBE M IKCIUTyaTallMd OOBEKTOB KalHUTaJIbHOIO
CTPOUTENIBCTBA;

JIP 16

CriocoOHBIM BBIIBUTATh aJIbTEPHATHBHBIE BAPHAHTHI JEHCTBUH C LENbI0O BBIPAOOTKH HOBBIX
ONTHMAJIbHBIX QJITOPUTMOB; TO3ULIMOHUPYIOUIMII ce0d B CETH Kak pe3yJbTaTUBHBIM H
IIPUBJIEKATEIbHBIN YYaCTHUK TPYAOBBIX OTHOLICHUH.

JIP 17
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