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1. TACHIOPT ITPOT'PAMMBI YYEFHOM JTUCITATIJIMHBI

1.1. ObsacTh NpUMeEHEHHUs] IPOrPAMMBI

Pabouas mporpamma y4eOHOW IUCHMIUIMHBI EcTecTBO3HAHHE SBISETCS YacTbIO OCHOBHOM
npodeccnoHabHOM 00pa30BaTEeIBLHON MPOTPAMMBI CPEIHETO PO(ECCUOHATHFHOTO 00pa30BaHHS pe-
AIM3YIOLYI0 00pa30BaTEIbHYIO NMPOTrPAMMY CPEIHEro (IIOJIHOT0) 001Iero o0pa3zoBaHus MPU MOAT0-
TOBKE CIICI[UAINCTA CPETHETO 3BeHa Ha Oa3e OCHOBHOTrO 001ero oopazoBanus. [Iporpamma paspabdo-
Tana ;s cneruanbHocT 38.02.01. KomMmepitus (1o oTpacisim).

[Iporpamma EcTecTBO3HaHME COCTOUT U3 TPEX pa3zesioB: (U3HKa, XUMUS U OUOJIOTHS.

1.2. MecTo y4eOHOI1 JMCHUIIIIMHBI B CTPYKTYPe OCHOBHOM NpodecCHOHAILHON 00pa3oBaTeIbHOM
NPOrpaMMbI:
EctectBo3HaHue siBnsieTcs: 0a30BOM AUCHUILIMHON B 00111€00pa30BaTEIbHOM LIUKJIE.
1.3. Hean u 3aga4u y4yeOHOH NUCHUILIMHBI — TPeOOBAHHUA K Pe3yJIbTATAM OCBOCHMS IMCLU-
IUIMHBI:
+ OcBoeHue cozepkanus pasjena yueOHoH aucuurinHbel Ousnka o0ecrneuynBaeT JOCTUKEHNE
00yYaroIMUMUCS U CIEAYIOUINX Pe3yJIbTaTOB:

* JMYHOCTHBIX:

- YYBCTBO TOPAOCTH M YBOKEHHUS K MCTOPUU M JOCTHIKCHHSAM OTCUSCTBEHHOW (DHM3MUCCKOMN
HAyKH; (U3NYECKU TPAMOTHOE MOBEEHUE B TPOPECCHOHATBHON JAEATENBHOCTH U OBITY MPU
oOpailieHnuu ¢ mpubopamu U yCTPOMCTBAMU;

- TOTOBHOCTh K MPOJOJIKEHHIO 00pa30BaHUSI W TOBBIIICHUS KBATM(UKAIMU B H30paHHOMN
pohecCHOHANBEHOM JESTeNbHOCTH U OOBEKTUBHOE OCO3HAHUE PONH (DU3HUECKUX KOMIIe-
TCHIIUH B 2TOM;,

- YMEHHUE UCIOJIb30BaTh JOCTUKEHUSI COBPEMEHHOMN (hM3MYECKON HAYKH U (PU3NYECKUX TEX-
HOJIOTHH 11 TIOBBIIMICHUS] COOCTBEHHOTO HWHTEJUICKTYaTbHOTO DPAa3BUTHsSI B BBIOpaHHOM
poeCCUOHAIBHON JEATETHFHOCTH;

- YMEHHE CaMOCTOSITENbHO JAOOBIBATH HOBBIC IS ce0sl (hM3MUeCKUe 3HAHUS, UCTIONb3YS IS
3TOTO JOCTYIMHbIE HICTOYHUKHN UH(DOpMAIIHH;

- yYMEHHE BBICTpAauBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaHJE MO pPEHIeHUI0 00-
HIMX 33]a4;

- YMEHHUE YIpPaBJIsATh CBOCH MO3HABATEIBHOMN JAEATEIHHOCTHIO, TPOBOJIUTH CAMOOIIEHKY YPOB-
HsI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

* MeTanpeIMeTHBIX:

- HUCIONB30BaHUE PA3NMYHBIX BUJOB IMO3HABATEIHHOU NEATEIBHOCTH AJS pelieHus Gpuznde-
CKHX 3a/1a4, IPUMEHEHNE OCHOBHBIX METOJIOB MTO3HAHUsI (HAOII0ICHNUS,

OTIMCAHUsI, U3MEPECHUS, PKCIIEPUMEHTA) Il W3YUCHUsI PA3TUYHBIX CTOPOH OKPY’KaroIiei
JNEeWCTBUTEIILHOCTH,

- HWCIIOJIb30BaHWE OCHOBHBIX MHTEJUICKTYAJIbHBIX OINEpaIldii: MOCTAHOBKH 3a7a4u, GpopmMyu-
pOBaHUs TUIOTE3, aHAJIM3a U CUHTE3a, CPAaBHEHUsI, 000OIICHNS, CHCTEMAaTHU3aIllH, BBISBIIC-
HUSl IPUYMHHO-CIIEICTBEHHBIX CBsI3€H, MOMCKAa aHAIOTOB, ()OPMYJIUPOBAHHS BBIBOJOB IS
W3YYCHHUS PA3INYHBIX CTOPOH (PU3UUYECKUX OOBEKTOB, SIBICHHUI U MPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOUMOCTh CTAIKUBATHCS B PO eCCHOHATBHOU cdepe;

- YMEHHUE TeHEepPHPOBaTh HJICH U ONPEACTATh CPEACTBA, HEOOXOIUMBIC JUIS UX peaTn3alluy;

- YMEHHE UCIOJIb30BaTh PA3IUYHBIC UCTOYHHUKHU YIS TIOTydeHUs] GU3HUEeCKOr MHGOpMAaInH,



OLICHUBATH €€ JJOCTOBEPHOCTH;

- YMEHHE aHAJM3UPOBATh U MPEACTABIATH HHPOPMALIMIO B PA3IHUHBIX BUIAX;

- YMEHHE MyOJIMYHO NPEACTABIATh Pe3yIbTaThl COOCTBEHHOI'O MCCIIEIOBAHUSA, BECTH JUCKYC-
CHH, JIOCTYITHO U TAPMOHHMYHO cOYeTasi CoJep aHue u (GopMbl MpeCTaBIIeMO HHPOpMa-
1H,

* IpeAMEeTHBIX:

- c(OPMUPOBAHHOCTHh MPEIACTABICHUNA O PO U MecTe (PU3UKU B COBPEMEHHOW HAy4HOU
KapTUHE MHUpPA; TOHUMaHue PU3NIECCKON CYITHOCTH HA0JII01aeMbIX BO BCeleHHON SBICHMIA,
poiu pu3ukH B HOPMUPOBAHUU KPYro3opa M (pyHKIIMOHAIHHON IPaMOTHOCTH Y€IOBEKa IS
pELIeHUs TPAaKTUYECKHX 3a]1ay;

- BJIaJICHUE OCHOBOIIOJIATAIOMIMMH (DU3MUECKUMU MOHATHUAMHU, 3aKOHOMEPHOCTSAMHU, 3aKOHa-
MU ¥ TEOPUSIMH; YBEPEHHOE HCIIOIb30BaHHe (PU3NUECKON TEPMUHOIOTMH U CUMBOJIUKH;

- BJIaJICHUE OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHMS, UCIIONIb3yEeMbIMH B (PU3UKe: HAOIIO-
JICHUEM, OIIMCAaHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM;

- yMeHHs 00pabaThIBaTh pe3yabTaThl U3MEPEHUH, OOHAPYKHUBATH 3aBUCHMOCTb MEXAY (u-
3U4ECKUMHU BETUYMHAMU, OOBSICHATH TOTYYEHHbIE PE3YNIbTAThl U J€1aTh BHIBOJIBI;

- chopMHUpOBAaHHOCTH YMEHHUS pemiaTh GU3NIECKUE 33/1a4H;

- c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MOJyYCHHbIC 3HAHUS NJIs1 OOBSCHEHHS YCIOBHIMA
npoTeKaHus PU3NYECKUX SBJICHHUM B MPUpPOE, TpodecCHOHAIbHOU cdepe U A MPUHATUSL
MPaKTUYECKHUX PEIICHHI B IOBCEIHEBHOM KU3HU;

- c(OpMUPOBAHHOCTh COOCTBEHHOW MO3UILIMU MO OTHOUICHHIO K (pU3NYECKO HMHPOpMaIH,
IIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

B pesynbprare uzydenust qucuiuinHsl @u3nka o0ydaronuiics 10mKeH

3HATh:

-OcHOBHbIE CBEJIEHUSI (PU3UKH

-Meroab!l npeoOpa3zoBaHus IEKTPUUIECKON SJHEPTUU

-CymHoCTh (pU3UYECKUX MPOLECCOB, MPOUCXOIAIUX B SIEKTPUUECKUX M MAarHUTHBIX IIETIsX,
MOPAJIOK pacyeTa ux mapameTpoB

-Llenu nepeMEeHHOr0 U MOCTOSHHOT'O TOKA;

-IIpyHIMITBI TOSTyYEeHUs U IPUMEHEHUs TpeX(a3HOro MEPEMEHHOI0 TOKa;
-Knaccuduxarnuro, ycTpoicTBO, IPUHLIKIT JEHUCTBUS 3JIEKTPOU3ZMEPUTENBHBIX TPUOOPOB
-Hasnauenue, ycTpoiCTBO, IPUHLMIT JEHCTBUS TPAaHCHOPMATOPOB U FNEKTPUUECKUX MAILIUH;
-3akonsl OMa, Kupxroda, momHoro Toka.

-YcnoBHble Tpaduueckue 0003HaUYCHUS B JIEKTPUUECKUX CXeMax

-XapaKkTepuUCTUKU MAarHUTHOTO M IIEPEMEHHOT0 T0JIsA, TpeX(a3HOro ToKa.

-Tunel, ycTpoicTBO, MPUHIUT JEHCTBUSA, peKUMbI pabOThI TpaHc(hopMaTopa.
-Ha3znavenue u kiaccudukanmio 31eKTpUYECKUX MAIIHH.

-Knaccuduxanmio, npuHIUNI JeHCTBUS 3JIEKTPOHHBIX YCTPOUCTB.

-Knaccuduxanuio anmapaTypbl yIpaBieHUs U 3alIUTHI.

-IIpaBuna pacyeTa OCHOBHBIX MAPAMETPOB MIEKTPHUUECKUX CXEM.

yMeThb:

-ITonp30BaThCs 2MEKTPUPUIIMPOBAHHBIM 000PYA0BaHUEM

-IIpon3BoANTE pacyeT mapaMeTpoB NIEKTPUUECKUX LENEN

-CobupaTh 3JIEKTPUUECKUE CXEMBI U ITPOBEPSTh UX padoTy



-[Ipou3BoAUTh 3JEKTPUYECKUE HU3MEPEHUS U PACCUUTHIBATH OCHOBHBIE IapaMeTpbl
AIEKTPUUECKUX CXEM

-ITonp30BaTHCS CIIPABOYHOM JIUTEPATYPOH IO (DU3HKE.

-CocTaBisiTh MPOCTEUIINE CXEMBI AIEKTPUUECKUX IeTei
-HaxoauTe nmapaMeTpbl IEPEMEHHOTO TOKA W HANIPSIKEHUS.

-JlaBaTh XapakTepUCTUKY AJIEKTPOU3MEPUTEIHLHBIM TPHOOpaM

-Haxonute knj TpanchopmaTopa Mo ero XxapakTepucTHKaM.

OcBoeHue cojepX)aHus pasfena y4eOHOH AUCIUIUIMHBI XUMHS, 0OCCIICUMBACT JTOCTHKCHHUE

CTYJEHTAMHU CJEIYIOIIMX PE3YIbTaTOB:

* JIMYHOCTHBIX:

YYBCTBO TOPJIOCTH M YBOKEHHUSA K UCTOPUU U JOCTHIKEHUSM OTEYECTBEHHOM XMMHYECKOM
HAyKH; XUMHUYECKHA IPaMOTHOE MOBEACHHE B MPO(HECCHOHATBLHON EATEIbHOCTH U B OBITY
pu 0OpaICHUH ¢ XUMUYCCKUMU BEIIECTBAMHU, MaTepUATIAMH U TIPOIIECCaMU;

TOTOBHOCTh K IPOJOJDKCHHIO OOpa30BaHUSI M IOBBIMICHUS KBATH(PHUKAIMN B W30paHHON
MpOPECCHOHAIBHON JICSITEIIBHOCTA U OOBEKTUBHOE OCO3HAHHE POJIM XMMHUYECKUX KOMIIE-
TEHIINH B 3TOM;

YMEHHUE UCMOJIb30BaTh JOCTHKEHUSI COBPEMEHHON XMMHUYECKON HayKU U XUMHYECKUX TEX-
HOJIOTUW JJISi TOBBIIMIEHUS COOCTBEHHOTO HWHTEIUIEKTYallbHOTO Pa3BUTHSA B BBIOpAHHOMN
po¢eCCHOHAIBHON JEATEIHHOCTH;

° MeTanpeaMEeTHBIX:

WCIIOJIb30BAHUE PA3JIMYHBIX BUJIIOB MTO3HABATEIBHOMN JCITEIPHOCTH M OCHOBHBIX MHTEIIJICK-
TyaJlbHBIX Ofepanuii (MIOCTAaHOBKH 33Jauu, (OPMYIUPOBAHUS TUIIOTE3, aHAIHM3A U CUHTE3a,
CpaBHEHHMsI, 0000IIEHNs, CUCTEMATU3AllNH, BBISBICHHS MPUYMHHO-CIEICTBEHHBIX CBS3CH,
MOKCKa aHaIoroB, (GOopMynHpOBaHUS BBIBOAOB) AJIS PEIICHUS TTOCTABICHHOW 3a/ladyH, MPH-
MEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOAEHUS, HAYYHOTO SKCIIEPUMEHTA) JUIsd U3Yy-
YCHUA Pa3JIMYHBIX CTOPOH XHUMHYCCKUX 00BEKTOB U IponeccoB, ¢ KOTOPEIMHU BO3HUKACT
HEO0OXOIMMOCTh CTAJIKUBATHCA B MPOheCcCHOHATBHOM cdepe;

HCIIOJIB30BAHUEC PA3JINYHBIX UCTOYHUKOB IJIA IMOJTYUYCHUA XUMHUYECKOU I/IH(bOpMaIII/II/I, yYMC-
HHUE OICHHUTH €€ JIOCTOBEPHOCTH ISl JIOCTIKEHHS XOPOUIMX PEe3yNbTaToB B Mpodeccro-
HaJIbHOH cdepe;

* IPpEeAMETHBIX!

c(hOpPMHUPOBAHHOCTh MPEJCTABICHU O MECT€ XMMHUU B COBPEMEHHON HAy4YyHOW KapTHHE
MUpa; TOHUMAHHUE POJIM XUMHUHU B (POPMUPOBAHUU KPYTro3opa U (GyHKIIHOHATBLHOU IPaMoOT-
HOCTH YeJIOBEKA VISl PEIICHUSI MPAKTHYECKUX 3a7a4;

BJIQJICHUE OCHOBOIIOJIATAOIIMMH XUMHUYECKUMHU TTOHSATUSMH, TEOPUSIMH, 3aKOHAMH U 3aKO-
HOMEPHOCTSMU; YBEPEHHOE MOJb30BAHUE XUMUYECKON TEPMUHOIOTHEN U CUMBOJIMKOM;
BJIaJIEHNE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUS, UCIIOJIb3yeMbIMUA B XUMUU: HAOJIO-
JEHUEeM, OMHCAHHEM, M3MEPEHHEM, SKCIIEpUMEHTOM; yMeHHe o0pabaThiBaTh, OOBSCHSATH
pe3yNIbTaThl MPOBECHHBIX OMBITOB M JIENaTh BHIBOJIbI, TOTOBHOCTh U CIIOCOOHOCTH MpHMe-
HATb METO/IbI IO3HAHUS MPU PEIICHUHN MPAKTUYECKUX 3a]1ay;

c(hOpPMHUPOBAHHOCTh YMEHHS J]aBaTh KOJTUYECTBEHHBIE OIICHKU U MPOU3BOAUTH PAcUeThl IO
XUMUYECKUM (POpMyJIaM B YpaBHEHUSIM;

BJIa/ICHUE MTPABHJIaMU TEXHUKH 0€30MacHOCTH MPHU UCTOIb30BaHUN XUMUYECKUX BELIECTB;
c(hOpMHUPOBAHHOCTh COOCTBEHHOM IMO3HMIIMK O OTHOIICHUIO K XUMHUYECKOW MH(POpMAIIHH,



MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB.

B pesynbprare nuzydeHus: yueOHON TUCHUIUIMHBI XUMHUsI O0yUJarOIUICS TOKEH
3HATH/IOHUMATH:

-BaskHel e XuMHYecKHe MOHSTHUS: BEIIECTBO, XUMUYECKHI 2JIEMEHT, aTOM, MOJIEKYJa, OT-
HOCHUTEJIbHBIE aTOMHAsi W MOJIEKYJISIpHAsE MAacChl, MOH, a/UIOTPOIHUS, W30TOMBI, XUMHUYECKas
CBA3b, ANEKTPOOTPHUIATEIIBHOCTD, BAJICHTHOCTh, CTEIIEHb OKUCJICHHS, MOJIb, MOJISIpHAsl Macca,
MOJIIPHBIA 00BhEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJICKYJISPHOTO M HEMOJEKYISPHOTO
CTPOEHUS, PACTBOPHI, FIACKTPOIUT U HEIIEKTPOJIUT, FMEKTPOJUTUYECKAS TUCCOLUALINS, OKHC-
JUTENIb ¥ BOCCTAHOBUTEIb, OKHCIICHHUE U BOCCTAHOBIICHUE, TETUIOBOW IPPEKT peakiuu, CKO-
POCTh XMMHUYECKON peakIiy, KaTajlu3, XUMHUUYEeCKOe PaBHOBECHUE, YIIIEPOJHBIN ckeneT, QyHK-
LMOHAJIbHAS TPYIINa, H30MEpHsl, TOMOJIOTHUS;

- OCHOBHbIE 3aKOHbI XMMHH: COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa BEIIECTB,
Ilepuonnueckuii 3akoH JI.1. Menaeneena;

- OCHOBHbI€ TEOPHMH XHUMMHU; XUMUYECKON CBSI3H, DIEKTPOIUTHUECKON AUCCOLUALINU, CTPOE-
HUS OPTAaHUYECKUX U HEOPTaHUYECKUX COCTMHECHUIA;

- BajKHelllIMe BellecTBA M MATEPUAJIbI: BAKHEUIIINE METAJUIBI M CIUIABBI; CepHasi, COJISIHAs,
a30THas M YKCYCHAasi KMUCJIOTHI; 0J1aropoiHbIe Ta3bl, BOJAOPOI, KUCIOPO/I, TajJOTeHbI, IICTIOYHbIC
METaJIJIbl; OCHOBHBIC, KHCIOTHBIE U aM(OTEpHbIE OKCHBI U THAPOKCHBI, IIEI0YH, YIIIEKHC-
JBIA U yrapHbIA Ta3bl, CEPHUCTHIN ra3, aMMuak, BOJa, MPUPOIHBIN a3, METaH, 3TaH, STHIICH,
alleTUIIeH, XJIOpUJ HaTpus, KapOOHAT U THAPOKApOOHAT HATPHS, KapOoHAT U docdar KanabIus,
OEH30J1, METAHOJI U ATAHOJ, CIOKHBIE A(UPBI, KUPBI, MbLIIa, MOHOCAXapU bl (TJIIOK03a), JUCa-
xapuabl (caxaposa), mojaucaxapuibl (Kpaxmas U 1eJUII0JI03a), aHHJIMH, aMUHOKUCIIOTHI, OCJIKH,
HCKYCCTBEHHBIC U CHHTETUYECKHUE BOJIOKHA, KAy4yKH, TIACTMACCHI.

Ymern:

- Ha3bIBATh: W3YYCHHBIC BEIIECTBA M0 TPUBUAILHON WM MEXKTyHAPOIHON HOMEHKIIATYpPE;

- ONpefe/siTh: BAJIGHTHOCTh U CTETIEHb OKUCIIEHUSI XUMUYECKHUX JIEMEHTOB, TUIl XUMHUYECKOU
CBA3U B COCJIMHEHMUSIX, 3aps] MOHA, XapaKTep CpeAbl B BOAHBIX PACTBOPAX HEOPTAaHMYECKUX U
OpraHUYECKUX COEAVMHEHUMN, OKUCIUTENb U BOCCTAHOBUTENb, MPUHAIJIEKHOCTh BEIIECTB K
Pa3HBIM KJIaCCaM HEOPTaHMYECKUX U OPTaHUYECKUX COCAUHEHU;

- XapaKTepu30BaTh: dJEMEHTHI MAJIBIX MEPHOJIOB MO MX MojoxkeHuto B [lepuoandeckoit cu-
creme /.M. MenneneeBa; oOmue XMMHUYECKHE CBOKWCTBA METAJNIOB, HEMETAJUIOB, OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX M OPraHMYECKUX COCIUHEHHM; CTPOCHHE M XUMHYECKHE CBOMCTBA
M3y4YEHHBIX HEOPTaHUUECKUX U OPTaHUYECKUX COCTMHCHHI;

- 00BSICHATH: 3aBHCHUMOCTh CBOWCTB BEIIECTB OT WX COCTAaBa M CTPOEHUS, MPUPOY XUMHYIE-
CKO# CBs3M (MOHHOW KOBAJICHTHOM, METAJUTMYECKON U BOJOPOJIHOI), 3aBUCUMOCTh CKOPOCTHU
XUMHYECKON peaKIfy U TOJI0KEHNE XUMUYECKOTO PABHOBECHS OT Pa3IUYHBIX (PaKTOPOB;

- BBIIOJIHATH XUMHYECKHUI IKCIIEPUMEHT: 110 PACTIO3HABAHUIO BaXXHEHIIIMX HEOPTAHUUECKUX
Y OpPraHUYECKHUX COETMHEHUI;

- MPOBOJAMTH: CAMOCTOATEIbHBIN MOUCK XUMHUUYECKOW WH(OpPMAIMU C HUCIOJIh30BAHUEM pa3-
JUYHBIX UCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX U3JaHHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Wurepuera);

- CBA3BLIBATH: N3YUYEHHBIN MaTepuall Co CBOEH MpodeCcCHOHATBHON IeATeTbHOCTHIO;,

- pemiaTh: pacueTHBIC 33/Ia4H 110 XUMUYECKUM (OopMyiaM U YPaBHEHHSIM;

-HCNO0JIb30BATh NPHUOOpEeTeHHbIE 3HAHUS M YMEHHUs B IPAKTHYECKOMH /1eATeJIbHOCTH U MO0~
BCEAHEBHOM KM3HH.



OcBoeHue coaepkaHus pas3jena ydeOHOW AUCIUIUTHHBI buosiorus obecreunBaeT HTOCTHKEHUE
00yJaroIMMUCS U CICAYIOINUX PE3YJIbTaTOB:

* JIMYHOCTHBIX:
-c)OPMHUPOBAHHOCTh YYBCTBA TFOPJOCTU U YBAKEHHUS K MCTOPUU U JOCTHIKEHUSM OTEUECTBEHHOM
OMOJIOrMYeCKON HayKH; MPEICTABICHHS O I[EJIOCTHON €CTECTBEHHOHAYYHOM KapTUHE MUPA;
-[IOHMMaHUE B3aWMOCBSI3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, UX BIIMSHUS Ha OKpPYXkKaro-
HIYIO Cpely, SJKOHOMHYECKYIO, TEXHOJIOTUYECKYIO, COLIMATIbHYIO U 3TUYECKYIO c(hepbl AesTeTbHOCTH
YEJI0BEKA;
-CIIOCOOHOCTD MCIOJIb30BaTh 3HAHUSA O COBPEMEHHOH €CTeCTBEHHO-HAYyYHOW KapTHHE MUpa B 00pa-
30BaTEeNbHON M MPO(ECCHOHATBHON NEATENIbHOCTH; BO3MOXKHOCTH HH()OPMAIIMOHHOW Cpeabl IS
o0ecrniedeHus MPOJyKTUBHOTO caMOOOpa30BaHNUS;
-BJIaJICHUE KYJIbTYPOH MBIIUIEHUS, CIOCOOHOCTh K 00OOIIEHUI0, aHaTU3y, BOCIPUSATHIO HHPOpMa-
1K B 00JIACTH €CTECTBEHHBIX HAyK, TOCTAHOBKE IEIM U BHIOOPY MyTeH ee NOCTIKEHHUs B mpodec-
CHOHaJIbHOU cdepe;
-CIIOCOOHOCTh PYKOBOJCTBOBATHCSI B CBOEM N1€ATEIBHOCTU COBPEMEHHBIMM NPUHIUIIAMU TOJEPAHT-
HOCTH, JUAJIOTa U COTPYAHUUYECTBA; TOTOBHOCTh K B3aUMOJEHUCTBUIO C KOJIJIEraMu, paboTe B KOJIJIEK-
THBE,;
-TOTOBHOCTb HCIIOJIb30BATh OCHOBHBIE METO/BI 3aIIUThl OT BO3MOKHBIX ITOCJIEICTBUIM aBapui, Kara-
CTpod, CTUXUHHBIX OCICTBUH;
-o0yiajaHne HaBbIKaMH 0Oe301acHOi paboThl BO BpeMsi MPOEKTHO-HCCIEAOBATEIbCKON U JKCIepU-
MEHTAJIbHOH JeATEeIbHOCTH, MPU UCTIOIH30BAaHUH JTAO0OPATOPHOTO 000PYIOBAHHUS,
-CIIOCOOHOCTh UCIOJB30BaTh MPUOOPETEHHBbIE 3HAHUS M YMEHHUS B MPAKTUYECKOW AEATETbHOCTH U
MOBCETHEBHOM JKU3HU JJIs COOMIOJICHUS Mep NMPO(UIAKTUKHY OTPaBICHUH, BUPYCHBIX U JIPYTUX 3a-
0oJ1eBaHMi, CTPecCOB, BPEAHBIX NPUBBIYEK (KYpPEHMsI, aIKOT0JIM3Ma, HAPKOMAaHHUM); MTpaBUJI TIOBEIe-
HUs B IPUPOJTHOM CpeEnE;
-TOTOBHOCTbh K OKAa3aHHWIO NMEpBOW MOMOIIM IMpPH TpaBMax, HNPOCTYAHBIX U APYTrux 3a00JIeBaHUSX,
OTPABJICHUSX MUIIEBBIMU IIPOIYKTaMU;

-MeTanpeIMeTHbIX:

-OCO3HAaHHUE COIMAIHLHOM 3HAYMMOCTH CBOEH Mpodeccuu/CrennuanbHOCTH, 00J1aJaHne MOTHUBAIIUEH K
OCYILIECTBIICHUIO TPO(ECCUOHATILHON e TEIbHOCTH;

-TIOBBIIIIEHNE UHTEJUIEKTYaIbHOIO YPOBHS B MpOIECCE U3yUeHUsT OMOJIOTMUECKUX SIBJICHUM; BbIIa0-
IIMXCS JOCTHXKEHUH OMOJIOTHH, BOILEAIINX B OOIIEUEIOBEUECKYIO KYIbTYpY; CI0XKHBIX M IPOTUBO-
pEUMBBIX IIyTEl pa3BUTHS COBPEMEHHBIX HAyUYHBIX B3IJIAJO0B, /€W, TEOPUH, KOHLENIMH, runore3 (o
CYIIHOCTH U MPOMCXOXJIECHUH JKU3HU, YelIOBeKa) B X07€ padoThl ¢ Pa3NTUYHBIMU UCTOYHUKAMU M H-
bopmanuu;

-CIIOCOOHOCTh OPTaHU30BBIBATH COTPYAHUUYECTBO €IMHOMBIIIJIEHHUKOB, B TOM YHCJIE C HCIOIb30Ba-
HUEM COBPEMEHHBIX HHPOPMAIIMIOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUII;

-CIIOCOOHOCTh TOHMMATh MPUHIUIBI YCTOMUYUBOCTH U MPOJYKTUBHOCTU KUBOHM MPHUPOABI, IyTH €€
M3MEHEHHUS TO/J] BIMSHUEM aHTPOIOTE€HHBIX (PaKTOPOB, CIIOCOOHOCTh K CHCTEMHOMY aHallu3y IJIO-
OabHBIX HKOJIOTUYECKUX MPOOJIEM, BOIPOCOB COCTOSHUS OKPYXAroLIell cpeibl M paluoOHAIBLHOTO
HCII0JIb30BaHUsl IPUPOIHBIX PECYPCOB;

-yMeHHEe 00OCHOBBIBATh MECTO U POJIb OMOJIOTMYECKUX 3HAHUI B MPAKTUYECKOH JEesITeIbHOCTH JIIO-
7ieii, pa3sBUTHHU COBPEMEHHBIX TEXHOJIOTUH; ONpeNeNiTh XKUBbIe OOBEKTHI B MPHPOJIE; MPOBOIUTH
HAOJIOACHUS 32 SKOCUCTEMaMH C IEJIbI0 UX OMHMCAHUS U BBISBJICHUS €CTECTBEHHBIX M aHTPOIIOTEH-
HBIX U3MEHEHUI; HAXOAUTh M aHAIM3UPOBATh MH(OPMALIHIO O )KUBBIX O0BEKTaX;



-CITOCOOHOCTH MPUMEHSATH OMOJIOTHYECKHE U SKOJIOTHYECKUE 3HAHUS JIJIS aHAIN3a MPUKIIaJIHBIX IPO-
0J1eM XO3MCTBEHHOU IEITEIbHOCTH;

-CIIOCOOHOCTh K CaMOCTOSITCJIbHOMY TPOBEJCHHIO HCCIICIOBAHUMN, ITOCTAHOBKE ECTECTBCHHO-
HAYYHOT'O 3KCIIEPUMEHTA, UCII0Ib30BAHNIO HHPOPMAITMOHHBIX TEXHOJIOTHIA JJIs1 PEIICHUS HAYYIHBIX
npodecCHOHANBHBIX 33/1a4;

-CITOCOOHOCTD K OIIEHKE STHYECKUX aCIEKTOB HEKOTOPBIX MCCICIOBAHMIA B 00JIaCTH OMOTEXHOIOTHH
(KJIOHMpOBaHUE, HCKYCCTBEHHOE OILJIOOTBOPEHHE);

* IpeAMEeTHBIX:
-cOpMHUPOBAHHOCTD MPEIICTABICHUA O POJIM U MECTe OMOJIOTHH B COBPEMEHHON HayYHOW KapTUHE
MHUpa; TOHUMaHUE POJIM OMOJIOTUU B (POPMHUPOBAHUU KPYro3opa M (pyHKIIMOHATBHON rpaMOTHOCTH
JUISL peLIEHUs MPAKTUYECKUX 3a/1a4;
-BJIaJICHHE OCHOBOIIOJIATAIOIIMMHY MOHATHUSMU U MIPEACTABICHUSAMU O )KUBOM IPUPOJIE, €€ YPOBHEBOU
OpraHM3alliy ¥ HBOJIIOLMHU; YBEPEHHOE IMOJIb30BaHUE OMOJIOTHMYECKON TEPMUHOJIOTHEW U CUMBOJIU-
KOM;
-BJIaJICHME OCHOBHBIMH METOJAMH HAyYHOTO MO3HAHUS, MCIOJb3yeMbIMU MPU OUOIOTUYECKUX HC-
CJIEIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM: ONTUCAHUEM, U3MEPEHHUEM, IIPOBEICHNEM HAOIIOICHU;
BBISIBJICHUE U OLIEHKA aHTPOITOI€HHBIX U3MEHEHUW B IPUPO/IE;
-c)OpPMHUPOBAHHOCTH YMEHUN OOBIACHATH PE3yNbTaThl OMOJIOTMYECKUX SKCIIEPUMEHTOB, peliaTh die-
MEHTapHbIe OMOJIOTUYECKHUE 3a0aUu;
-c)OpPMHUPOBAHHOCTH COOCTBEHHOM MO3UIIUHU MO OTHOIICHUIO K OMOJIOTHYEeCKON UH(pOpMAIUH, MOTY-
YaeMo# U3 Pa3HbIX HCTOYHUKOB, INI00ATBLHBIM SKOJIOTMYECKUM IPpoOJieMaM U MyTSAM UX PElIeHUs.

B pe3ynbrare u3ydeHus pasjesa IporpaMMbl 6M0JIOrust 00yJaroIUIiCs T0JKEH
3HATh/TIOHUMATh:

-OCHOBHbIE MOJIOKEHHSI OMOJIOTUYECKUX TEOPUN U 3aKOHOMEPHOCTEN;
-CTtpoeHue 1 (PyHKIIMOHHPOBAHNE ONOJIOTHUECKUX OOBEKTOB;

-CymHoCTb OMOJIOTHYECKHUX MPOLIECCOB;

-Bxnan Beigaronuxcs y4€HbIX B pa3BUTHE OMOJIOTHYECKOM HAYKH;
-buonornyeckyro TEpMUHOJIOTUIO U CUMBOJIUKY.

yMeThb:

-OO0BsACHATH posib OMoJIOTMU B (OPMUPOBAHUN HAYYHOTO MUPOBO33PEHUS;
-Pemate u cocTaBisATh 371€eMEHTapHbIE OMOJIOTHYECKHE 3a/1a4l U CXEMBIL;
-BrisiBiiATh npriciocoOseHusi OpraHu3MoB K cpejie OOuTaHUS;

-CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI;

-Haxoauts uapopmannio o 6M0JI0rHyeckiux 00bEeKTaX U KPUTUYECKH €€ OI[CHUBATb.

1.4. PexkomeHayemMoe KOJIHYECTBO YACOB HA OCBOEHHE MPUMEPHON MPOrpaMmbl yueOHO
AUCUMIIUHBI:
MaxkcuMmanbHas yueOHasi Harpy3ka oOydatomierocsi 162 yacos, B TOM UuCII€:
-00s13aTeNbHAS ayIUTOPHAS yaeOHas Harpy3ka oOydarorierocs: 108 gacos;
-BHEayJAUTOPHAsi caMOCTosATeIbHas paboTa oOyuaromierocst 54 yaca.



2. CTPYKTYPA U IPUMEPHOE COJEP)KAHUE YYEBHOM JUCIHUIIINHBI

2.1. O0beM yueOHOI IMCUMIIJIMHBI M BUABI Y4eOHO# padoThI

Koxa-Bo
4aCOB KoJinuecTBo 4acoB pa3aesoB npo-
Buj yueOHoi1 padoThI 110 THcC- rpaMmbl
HUITHHE
dusuka xXumus ouonozusn
MakcumanbHas yyeOHass Harpy3Ka (Bcero) 157 84 52 21
O0s3aTebHasi  ayaIuTOpHas  y4yeOHasi 105 53 34 18
Harpyska (Bcero)
B TOM YHCJIE:
nabopaTopHbIE pabOTHI 32 25
KOHTPOJIbHBIE PaOOTHI
CamocTrosiTeJibHAs patoTa 00y4ar0uIerocsi 52 31 18 3

Py0e:xHblii KOHTPOJIb B hopme 1uppepeHu-
POBAaHHOIO 3a4eTa




2.2. TemaTu4ecKHuii IJIaH U cOJlep:KaHNe YUeOHOH TUCHMTLIMHBI

2.2.1. Paznen ®dusuka

HaumeHoBanue Conep:kanue yuye0OHOro MaTepuaJa, 1ad0paTopHbie padoThl M MPAKTHYECKHE 3aHATHSA, caMo- | O0beM YpoBeHb
pa3iesioB U TeM cTOsITeJIbHAsI padoTa 00y4aroUuXcs 4yacos OCBOEHHU
1 2 3 4
BBenenue Ponb pusnkn B COBpeMEHHOW TEXHUKE 2 1
Tema 1. Conepxanue 12 2
Mexanuka IT oBTOpEeHHe MaTepuasa 3a OCHOBHYIO IIKOIY. BXoaHOM KOHTposib. TexHrka 6€e30MmacHOCTH.
Teno otrcuera, cucrema orcueta. PaBHOMEpHOE NPSAMOIMHEWHOE IBUYKEHHE.
PaBnonepemennoe nemxenue. CBoO0AHOE majieHue Tel. [[BuKeHe Mo OKPYKHOCTH.
Cunsl B ipupose. 3akonbl HproToHa. 3akoH BcemupHoro Tsarorenus. Ummynbsc Tena. Umnymnse cu-
JIbl. 3aKOH COXPaHEHUs UMITyJIbca. MOITHOCTh. DHEprusi. 3aKOH COXPaHEHUs! YHEPTHH.
BueaynuTopHasi camocTosiTesibHAas padora:
1. Pemienne 3ama4 o teme «MexaHUKa» 1 2
2.OTBeTUTH Ha BOMPOCHI MO TeMe «MexaHuKa» 1 2
3.3anonHuTh TabnuIy no Teme «Jlepopmarmsnr 1 2
4. Hanucats pedepar no teme «CHITbl B IPUPOAEH» 1 3
Tema 2. Conep:xkanue 4 2
MoaekyasipHo- Ocnognble nonoxenuss MKT. YpaBuenue Menneneea-Knaiinepona. M3onponeccel. Mcnapenue,
KHHeTIHeckast Teopust KOH/JIEHCAllUsl, KUTICHUE.
JlabopaTopnasi paGora 1. 1 2
N3mepenune OTHOCUTETBHON BIQXKHOCTH BO3/1yXa
BHeaynuTopHasi camMocTosiTeJibHAsA padora:
1. Hammucats pedepar Ha Temy «Co3aaHne MaTEpUAJIOB C 3aJaHHBIMU CBOHCTBaMI. 1 3
2.Tlouck nnpopmanuu B cetrt HTEpHET MO TeMe «ATOMHO-MOJICKYJISIPHOE CTPOCHHE Bellle-
CTBa» 1 3
3. TectoBoe 3ananue «Kpucramnnueckue u aMmopHbIe Teraa» 1 2
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Tema 3. Coaep:kanue 2
OcHoBbI TepMoauHa- | Bayrpennss sueprus. [lepsorit 3akon Tepmogunamuku. KIT/{
MMKH
BaeayauTopHasi camocrosiTeJibHasi padora:
Pemenue 3anau Ha onpenenenue KITJ] 2
Tema 4. Conep:xanue 2
DJIeKTPUYECKOoe MoJie | DISKTPUIECKOE Mosie. DIEKTPOEMKOCTh. 3aKOH COXPaHEHHSI AIEKTPHUECKOTO 3apsiia. 3aKOH KyIo-
Ha.
BHeaynuTopHasi camocrosiTesibHasi padora:
1. Pemenue 3anay no teme «3akoH Kymnona» 1
2.Hamnucats pedepat «TUIBI KOHIEHCATOPOB) 1
Tema 5. Conep:kanue
3aKOHBI NOCTOSHHOIO DNeKTpUYeCKUi TOK. DJEKTpoABMXKYIIAs cuila. 3akoH OMa /1J1s IOJTHOM Lenu.
TOKa
JlabopaTopHuasi pa6ora 2. 1
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB
JlabopaTopHuasi pa6ora 3. 1
[TapamrensHOE COEIUHEHNE TPOBOJIHUKOB
JlaGopatopnas pabora 4. 1
N3mepenue DJ1C u BHYTpPEHHET0 CONPOTUBICHNS UCTOYHUKA TOKA
BHeaynuTopHasi camocrosiTesqibHasi padora:
1. 3anonnuts Tabnuny «TUIbI COEAMHEHUS TPOBOTHUKOB. 1
2.  HapucoBaTb 2eKTpHYECKHE CXEMBI. 1
Tema 6. Conepxkanue 4
DJIeKTPUYECKHUI TOK B — _
PALTHHBIX CPeIAx OCHOBHOE TMOJI0KEHUE PIIEKTPOHHOM TE€OPUH MTPOBOAUMOCTH METAJUIOB. DJIEKTPUUYECKUN TOK B 11O-
JyNPOBOTHUKAX.
BHeayauTopHasi camocrosiTe/ibHasi padora:
1. Hammucats pedepar no teme «llnazmay. 1
2.OTBETUTDH Ha BOIPOCHI 1
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Tema 7.
MarbuuTHoe 1moJjie

Conepxanue

B3aumopeiictBue TokoB. MaruutHoe nose. Maruuthbiil notok. Cuna Amnepa. Cuia Jlopenua.
Pemrenue 3agau.

KonTtpouabnas padora 2
BHeayauTopHasi camocTrosiTeJibHasi padora:
Pelenue 3a1a4 1o TeMe. 2
Tema 8. Conepxanue 2
DIeKTPOMATrHUTHASL | DjeKTpOMarHuTHas HHAYKIus. MHIyKIMOHHOE 3nekTpudeckoe mose. Camonuaykuus. MHIyKTHB-
HHAYKIUSA HOCTb. DHEPI'Usi MArHUTHOT'O MOJIA..
JlabopaTopnasi padora Ne § 2
W3yuenue sBIeHUS JIEKTPOMarHUTHON UHYKLIUU
BHeayautopHas camocrosiTeJbHasA padora:
Peruenue 3a1a4 1o TeMe. 2
Tema 9. Conepxanne 2
Kouebanus Mastauku. KonebarenbHblit KOHTYp. CBOOOJHBIE, BEIHYK/ICHHBIE, FTADMOHUYECKHUE KOJICOaHuSI.
Pacnipoctpanenue konebanuii B ynpyroi cpene. BomHsl.
BHeaynuTopHasi camocrositesqibHasi padora:
1. Hamwmcars pedepar mo teme «dHeprocoeperaronme TeXHOIOTUN. 3
2. Hamucats pedepat o teme «TpancopmaTops. 3
3. BemomHUTH TECTOBOE 3a7aHKe TI0 TeMe KonebaTenbHbIe ABIKESHUSY. 2
Tema 10. Conep:xanue 2
BouHbl Pacnipoctpanenue konebanuil B ynpyroi cpene. Bonnel. DnekTpoMarauTHas npupoaa ceera. [lps-
MOJIMHENHOE pacipocTpaHeHne. OTpaxeHue u npenomiienue ceeta. [Ipuanun [roiirenca. Ilonnoe
otpaxenue. Jlucniepcust u nonsgpuzanus ceera. Cnextpsl. MuTepdepennus ceera. udpaxius cee-
Ta. JlndpakunonHas pemierka.
JlaGoparopuas pa6ora 6. 2

OHpe,Z[G.HGHI/Ie MOKas3aTciId MPEJIOMIICHUS CTCKIIA
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JlabopaTopnasi padora /. 1 2
Onpenenenre AJIMHBI CBETOBOM BOJIHBI
BHeayauTopHasi camocrosiTeJibHasi padora:
1. TecroBoe 3amanue o Teme «Jlucnepcus cBera» 1 2
2. TectoBoe 3aganue no teme «OTpaxxeHHe MPEIOMICHUS CBETa» 1 2
3. TectoBoe 3amanue no Teme «PacnpocTpaneHue cBeTa» 1 2
Tema 11. Conep:xkanue 1 2
INEMEHTHI TEOPHH OT- [IpuHIKIT OTHOCUTEIBHOCTH DUHIIITEHHA.
HOCUTEJIbHOCTH
Tema 12. Conepxanue 1 2
CBeToBBIE KBAHTHI CDOTOS(I)(I)@KT.
BueayauTopHasi camocTosiTe/ibHAsA padora:
1. TecroBoe 3aanue 1no reMe «CBETOBbIE KBAHTHI. 1 2
Tema 13. Conep:xanne 3 2
ATOM, aTOMHOE 1Ap0 | SnepHast Mozenb atoMa. KBantoBsie mocTynarel bopa. M3oromsl. SnepHbie CHITHL.
PannoaktuBHOCTH. Anb(a-, 6eTa-, raMMa-u3iydeHue. 3aKOH paJoaKTUBHOTO pacnaaa. [lenenue
sanep ypaHa. TepMmosiepHbIe peakiuu.
KonTpoubnas padora 1 2
BHeaynuTopHasi camocrosiTesqibHasi padora: 5 3
1. [Touck unpopmaiuu B MHTEpHETE 10 Teme [IpumeHenue saepHoil sHepruu.
Tema 14. Conepxanue 2 2
IloBTOpPEHME

Kunemaruka. /fnnamuka. MKT. Tepmoaunamuka. I locrosHabni TOK. OnTrika
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2.2.2. Paznen Xumus

HaumenoBanue Copneprxanue yueOHOro MaTepuasa, jaboparopHble padoThl M NPAKTHYECKHE Oo6bem Yposenn
pa3aesioB M TeM 3aHATHS, CAMOCTOSAITeIbHAsI padoTa 00y4aromuxcs 4acoB OCBOCHUS
Paznen 1. 12
Opranuyeckasi Xumus
Conep:xanue
Beenenue XuMHU4YecKasi KApTUHA MUPA, KaK COCTABHAs 4aCTh €CTECTBEHHO-HAYYHOW KapTHUHBI MUpA. 2 2
Posib XxvMuu B )KU3HU COBPEMEHHOTO 00mecTBa. HoBelme JoCTHKEHUS XUMUIECKOIM
HAyKH B IJIaHE PA3BUTHSI TEXHOJOTHI: XUMUYECKasi TEXHOJIOTUA-OMOTEXHOIOT U~
HaHOTeXHoJorus. [I[puMeHeHNe TOCTIKEHUI COBPEMEHHON XHUMHH B TYMaHUTapHOU cdepe
JIESITEIbHOCTH 00IIIeCTBa.
Tema 1.1. Teopus crpoeHust opranndeckux coenrnHeHnii A.M. bytieposa. OCHOBHbIE MTOJIOKEHUS 2 2
OcHOBHbIE IOHATHS OP- | TCOPUHA XUMUYECKOTO CTPOCHHUs. M30Mepus u n3omepsl Buabl n3oMepuu: CTpyKTypHas
TaHM4YecKoil XUMHUU U | (YIJIEPOJHOTO CKEJIeTa, MOJ0XKEHUS KPaTHOU CBSI3U WM (DYHKIIMOHAJIBHOU TPYIIIBI), IPO-
Teopusi CTPOEHHUs OPra- | CTpaHCTBEHHAs. XUMUYECKHE POPMYJIIbl U MOJEIH MOJIEKYJI B OPraHUYeCKOM XUMUH. XHU-
HUYECKHUX COeJMHEHUI | MUYECKOE CTPOCHUE, KaK IOPAIOK COECIUHEHHUs aTOMOB B MOJIEKYJIBI 110 BAJICHTHOCTH.
MHoroo6pa3ue OpraHu4eCKUX COCTUHEHHM.
JemoncTpanuu. Mozenu MoJieKyl yriieBo1opo1oB .Komnekiuu o6pa3os HedTH U po-
IYKTOB ee nepepaboTku. Kosekuns kayaykoB U 00pa3ibl U3AeNui U3 pe3UHBbI.
IIpakTyeckue padorei: Nel. MonenupoBaHue MOJIEKYH YIIIEBOAOPOIOB.
BHeaynuTopHass paGora: moarotoButh cooduieHue «MHoroobpasue coeaMHEHUN yriie-
pona. M3oMepust 1 TOMOJIOTUS.
Tema 1.2. Yraesogopoasl . [IpenensHbie U HENMpEAEIbHbBIE YIIE€BOA0POAbl. CTpOECHHE YIIeBOIOPO- 2 2

Yri1eBoa0opoasl U UX
NMPHUpPOIHbIE UCTOY-
HHUKH.

JIOB, XapaKTepHbIE XUMHUYECKHE CBOWCTBA yrieBOJOpoaoB. lIpenctaButenu yrieBoaopo-
JIOB: METaH, ATWJIEH, aleTuiieH, OeHs3oi. [IpumeHeHue yrineBoJopoJOoB B OpPraHUYECKOM
cuntese. Peakuusa momumepusanuu. Hed s, ra3, KaMeHHBINA YTOJIb— MPUPOJIHBIE UCTOYHU-
KU yTJI€BOJIOPOIOB.

JemoHcTpanuu. . Mozenu Mosekyn yrieBoaoponoB .Komnekiuu oOpasnoB HepTH U
MPOAYKTOB ee nepepadoTku. Komnekus kayuyykoB U 00pa3ibl U3AeIui U3 Pe3UHbIL.

BueaynuTopHasi paGora: noaroroButh npe3eHtanuio «Kak cBs3aHbl 3HaHMS IO XUMUU
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MIPUPOHOTO Ta3a M HeTH ¢ Bamiei Oyaymen npodeccuei.

Tema 1.3. Kucaopoa- | Criuptsl, KapOOHOBBIE KUCIIOTHI, CIOXKHBIE 3(UPBI: UX CTPOECHHE U XapaKTEpPHBIE XUMHYE- 2
cojepskalue opra- | ckue cpoiictBa. IIpencraBureny KUCIOPOACOACPXKAIUX OPraHUYECKUX COCIUHEHUM: Me-

HUYEeCKHe TUJIOBBIM M OTUJIOBBIA CIUPTHI, INIMLEPUH, YKCYCHAsl KUCIO0TAa. Mbula Kak COJIM BBICUIMX

KapOOHOBBIX KUCIOT. JKHpBI Kak ClI0KHBIE 3pupsl. [ moko3a.

JemoHcTpanuu . Peakiyst moyrydeHust yKCyCHO-3THIIOBOTO ddupa. KauecTBeHHas peakuus

Ha TIULEPHUH.

IIpakTyeckune padorbr: Ne2. XapakTepHCTHKa KHUCIOPOICOIEPKALIMX OPraHU4EeCKUX
COCIMHEHUM.

Ne3.CpaBHUTEIbHASI XapaKTEPUCTHKA KpaXMala U 11eJUII0JI03bI.

BueaynuTopHas padora: cocTaBUTh TaOJIMIy OCHOBHBIX XapaKTEPUCTHUK ((PYHKIIMOHAIb- 2
Hasl rpyIIa, HOMEHKJIaTypa, KaueCTBEHHas peakiys, IpUMEHEHHE) JUIsl CIUPTOB,

aITLJIETHU/IOB, KapOOHOBBIX KHCIIOT.
CocTaBbpTe CpaBHUTENIBHYIO XapAaKTEPUCTUKY Kpaxmajla U LIEJUIF0JIO3bI.

Tema 1.4. 4
A3oTcoaepxamme | AMHHbI, AMUHOKHCJIOTHI, 0eJkn. CTpoeHue u Ouosnoruyeckass ¢yHKuus OenkoB. Xu-
OPraHu€CKue co- MHYECKHE CBOMCTBA OCIKOB.

eIUHEeHHS.

I'eHeTHyeCKas CBSI3b MEXAY KJIaCCAMH OpPraHMYECKUX COCIUHEHUM

IIpakT4yeckue padoThl.

Ne4 PerieHre 3KCIepUMEHTANIBHBIX 3a7lad Ha WACHTHU(UKAIMIO OpPraHUYEeCKHX COeAUHe-
HUM.

NeS. PacriozHaBaHMe IIIaCTMACC M BOJIOKOH.

BHeayautopHasi pa6oTa: cOCTaBUTh OJOK-CXEMY: aMHHOKHCIIOTHI- aM(OTepHbIE COeIU-
HeHu. [1oaroToBuTh Ipe3eHTanuo no teMe «benkmy.

Paznen 2. 22
Heopranuueckas

XHUMHSA
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Tema 2.1. OcHOBHEIE
MOHATHA XMMHUH.

OcHoBHbIE NTOHATUA XUMHUHU. BemectBo. AtoM. Monekyna. XuMHUYECKUN 3JI€MEHT. AJUI0-
Tponus. [IpocTeie U cioxHbIE BeniecTBa. KayeCTBEHHBIM U KOJIWYECTBEHHBIN COCTaB Be-
mecTB. XUMUYECKue 3Haku U (Gopmyibl. OTHOCHTENIbHBIE aTOMHAsI U MOJIEKYJISIpHasi Mac-
cel. KonnuecTBo BemecTBa. OCHOBHbBIE 3aKOHBI XUMUU. CTeXHMOMETpHsl. 3aKOH COXPaHEHHUS
Macchl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEILECTB MOJIEKYJIIPHON CTPYKTYpbI. 3aKOH
ABOrazipo u CleJICTBUS UX HETO.

PacueTHble 3aaul Ha HAaXOXJIEHUE OTHOCUTEIBHON MOJEKYISIPHOW Macchl, OIpeeleHue
MacCOBOM J0JIM XUMUYECKHUX JIEMEHTOB B CJI0KHOM BEILIECTBE .

JemoHcTpanuu. Mojen aToMOB XMMHUYECKUX 3JIEMEHTOB. MoJiesin MOJIEKyY/ MPOCThIX U
CIIOXKHBIX BemlecTB (mapoctepxHeBble U Ctroapra—bpurne6a). Komnekuus npocteix u
CJIOKHBIX BellecTB. HekoTopsle BeriecTBa KoyindecTBOM 1 MoJib. Mosenb MOIsIpHOTO 00b-
ema razoB. Aymorpornust pochopa, Kucaopoia, 0JI0Ba.

IIpakTuyeckue padorni: Ne6 CocraBieHue rpaduyeckux 3IEKTPOHHBIX 00O0JOYEK aTo-
MOB. No7.Pemienne pacyeTHbIX 3a/1a4

BueaynuTopHasi padoTa: moAroTOBUTh COOOIIEHUE HA TEMY: «IBOJIOLUS IPEICTABICHHIA
0 CTPOCHUU aTOMaY

Tema 2.2. Ilepuoau-
yeckuid 3axkoH u Ile-
puoanYecKas cucre-
Ma XUMHYECKHX
aJjiemenToB /..
MenaeneeBa

[Tepuognuecknuii 3axoH [[.1. Menneneesa. Otkpritue J[.11. Menneneessim [lepuoaunuecko-
ro 3akoHa. [lepuonnueckunii 3akon B popmynuposke .M. Menneneena.

[Tepuonuueckas TabaMIa XUMHUUECKUX JIEMEHTOB — rpaduiyeckoe 0ToOOpaKeHUe MepuoIn-
yeckoro 3akoHa. CTpyKkTypa MepuOAMYECKON TaONIWLbl: MepHoAbl (Majble M OOJbLIME),
rpynsl (raaBHas U TOOOYHAs).

Crpoenne atoma u nepuogudeckuii 3akon (.M. MenneneeBa. AToM — Cll0’)KHasl 4acTHIIA.
SAnpo (IpOTOHBI U HEUTPOHBI) U BIEKTpPOHHAs obOosouka. M3otonbl. CTpoeHune 3IeKTpOH-
HBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJbIX MepruosioB. OCOOEHHOCTH CTPOEHUS IJIEKTPOH-
HBIX 000JIOYEK aTOMOB AJIEMEHTOB OOJBIIMX MEPHOJO0B (MEPEXOAHBIX JeMeHTOB). [loHs-
THEe 00 opOuTansx. s-, p- 1 d-OpOutanu. DNeKTpOHHBIE KOHPUTYypallMd aTOMOB XUMHUYe-
CKHX DJIEMEHTOB.

CoBpemenHast pOpMyIHPOBKA MEPHUOJUUECKOTO 3aKOHA. 3HAYEHHE MEePHOJNUECKOr0o 3aK0-
Ha U NEPUOAUYECKON CUCTEMBI XUMHUYECKHX 31eMeHToB [[.J. MenneneeBa ans pa3BUTHS
HAyKH U MOHUMAaHMsI XUMUYECKON KapTHHBI MUPA.

JlaGopaTopHsle onbIThl. MozaenupoBanue noctpoenus [lepuoanyeckoit TaOMUIBI XUMU-
YECKUX DJIEMECHTOB.

IIpakTnyeckue padorsl: Ne.8 MopenupoBanue nocrpoenus [lepuoandeckoit TabIUIIBI
XUMUYECKHUX YIEMEHTOB.

BueayauTopHasi paboTra: MoaroToBUTh COOOIIEHHE O XU3HU U AestenbHocTh J[. 1. MeH-
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JCJICCBA.

Tema2.3.
CrtpoeHue BemecTBa

IIpupona xumudeckon cBA3u. MoHHas XMMUYECKas CBS3b. KoBasieHTHass xumMu4yeckas
cBs3b. MexaHu3M 00pa3oBaHMsI KOBAJEHTHOW CBSI3U. MOJIEKyJIsIpHbIE U aTOMHBIE KpHU-
cTaJIM4eckue pemerkd. CBONCTBA BEIIECTB ¢ MOJIEKYJISIPHBIMU U @TOMHBIMU KPUCTAJUIH-
YeCKUMU pemerkaMu. KaTuoHbl M aHnoHbl. CBOMCTBA BEILECTB C MOHHBIM TUIIOM KpH-
CTAJUIMYECKON pemeTku. Mertanyeckas cBsA3b. MeTtalmyeckas KpUCTAIIIMYECKas pe-
HIeTKa U MeTaJuIn4ecKasi XUMUYecKas CBsi3b. OU3NYECKUE CBONWCTBA

METaJUIOB. ATperaTHble COCTOSIHUS BELIECTB U BOJOPOJHAs CBA3b. TBeproe, )KUIKOe U ra-
3000pa3zHoe cocTosiHuS BeulecTB. [lepexos BemecTBa U3 OAHOTO arperaTHOro COCTOSIHUSA B
apyroe. BonopoaHas cBs3b.

Jemonctpauuu. OOpasibl BELECTB U MaTEPUAJIOB C pa3IMYHBIMU TUIIAMH CBA3H

IpakTudeckue padorni: Ne9. IIpupoma XUMHUUECKHX CBSI3EH.

BHeaynutopHasi padora: oXapakTepU3yHTe MOHHYIO, KOBAICHTHYIO, METALIMYCCKYIO H
BOJIOPOJHYIO CBSI3U

Tema 2.4.
Bopna. PacTtBopsl.

Bona B npuposge, 0bITy, TeXHMKEe W Ha NPou3BOAcCTBe. DU3HYecKHe U XMMHYECKHE
CBONCTBA BOJbL. 3arpsA3HUTEIHM BOABI U CNIOCO0OBI OUMCTKH. ZKecTkasi BOJAa U ee yMAI-
YyeHUe. ArperaTHble COCTOSIHHS M ee Mepexoabl U3 OJHOr0 COCTOsIHUSA B Apyroe. Bona
KaK pacTBopuTelb. PacTBopumocTh BemiecTB. HacbllieHHbIE, HEHACHIILIEHHbBIE, MEPECHI-
IIICHHBIC paCTBOpLI. BaBI/ICI/IMOCTI) paCTBOpI/IMOCTI/I ra3os, )KI/II[KOCTGI\/'I nu TBepI[I)IX BCIICCTB
OT pa3INYHbIX (HaKTOPOB.

MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA.

HemoncTpauus Pu3nyecKHe CBOMCTBA BOJAbI: IOBEPXHOCTHOE HATHKEHHE, CMAYMBa-
HHUE

BHeaynuTopHasi pa6oTa: MoArOTOBUTH MPE3ECHTAIIMIO O POJIM BOABI B PEIICHUH YKOHOMHU-
YeCKHUX Mpo0JeM oOIecTBa.

Tema 2.5
XuMHUYeCKHe peak-
107071

ITonaTne 0 XMMHyeckoW peakiuu. Tumbl XUMUYecKUX peakiuil. CKOpocTh peakuuu U
(bakTopbl, OT KOTOPBIX OHA 3aBUCUT. TerioBoil 3(h(deKT XUMUYECKON peakiuu. XumMude-
CKO€ PaBHOBECHE H CIIOCOOBI €r0 CMEILEeHHs

JemoHcTpanum: XMMHUYECKHUE PEAKIINH UTYIIUE C BbIIEIEHUEM TETIOTHI.

OO6paTUMOCTh XMMUYECKHX PEaKIUi.

IpakTuyeckue padorpi: Nel(). Tunbl XUMUYECKUX PEAKIUMN.

BueayauropHasi padora: CoCTaBUTh XapaKTEPUCTHKY TUIIOB XUMUYECKHX PEAKIUMN.
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Tema 2.6
Heopranuueckue co-
e/IUHeHUus

KucoTbl M ux cBoiicTBa. KHCIOTHI Kak 3JEKTPOIUTHI, UX KJIACCH(PHUKALNS IO Pa3TMYHBIM
IpU3HaKaM. XMMUYECKUE CBOMCTBA KUCIOT B CBETE TEOPUU NIEKTPOJIUTUYECKON TUCCOLIU-
ar. OcoOEHHOCTH B3aMMOJICHCTBHS KOHIICHTPUPOBAHHOW CEPHOM M a30THOW KHUCIOT C
MeTayuiaMu. OCHOBHBIE CIIOCOOBI MTOJTyYEHHSI KUCIIOTHI.

OcHoBaHus U UX cBoiicTBa. OCHOBaHUS KaK 3JEKTPOJUTHI, UX KIacCU(UKAIUSA 1O pa3-
JIMYHBIM NpU3HAKaM. XMMHUYECKUE CBOMCTBA OCHOBAHMM B CBETE TEOPUU AIEKTPOJIMTHYE-
CKOM nucconuanuu. Pa3noxkenrne HepacTBOPUMBIX B BOJIE OCHOBaHMI. OCHOBHBIE CIIOCOOBI
IIOJIyYEHUSI OCHOBAaHUI

Couin 1 ux cBoiictBa. Conu Kak 31eKTposuThl. Cou cpeiHue, KUCIIbIE U OCHOBHbBIE. XHU-
MHUYECKH CBOWCTBA COJIEN B CBETE TEOPUU IEKTPOJUTHUECKON AUCCOLUALINH.

I'unponus conei. Cpea BOJHBIX pacTBOPOB COJICH: KHcias, HEUTpalpHas, menouHas. Bo-
JnopoaHbIi nokasarens pH pactBopa. Okenzpbl U ux cBoiictBa. Coneobpasyromue 1 Heco-
neobpaszyromue okcuasl. OCHOBHBIE, aM(OTEpPHBIE M KUCIOTHBIE OKCHIBI. 3aBUCUMOCTh
XapakTepa OKCHJia OT CTEIIEHH OKUCIIEHUs 00pa3yIoLlero ero Merauia. XUMHUYEeCKHUe CBOM-
CTBa OKCH/JIOB.

Mertannel u HemeTaisl. Metamnsl. O01e Gu3nueckue 1 XUMHUYECKHE CBOICTBAa MeTall-
JI0B, 00YCJIOBJIEHHbIE CTPOEHHUEM aTOMOB M KPHUCTAJUIOB U MOJIOKEHUEM B AJIEKTPOXUMUYE-
CKOM psiy HampsbkeHui. OOmiue crnocoObl mosyuyeHuss MeTanaoB. CIUIaBbl: YepHbIE U
nBeTHble. Koppo3ust METaioB U ciocoObl 3alIUTHI OT HEe.

Hemeramnsl. O6mmas XapakTepuCTHKA TJIaBHBIX HOATPYII HEMETAJIJIOB Ha MpUMEpe Tajio-
reHoB. OKHCITUTENIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAJIIIOB.

Baxneilmune coeAMHEHNUs: METAJUIOB M HEMETAJUIOB B NIPUPOJE U XO3ANUCTBEHHOU JIEATENb-
HOCTH 4YeJIOBEeKa. 3allliTa OKpY’Kalollel cpeibl OT 3arpsA3HEHUs TSHKEIbIMH MeTalljlaMH ,
COEIMHEHUSM a30Ta, CEPBI, YIIepoa.

JemoncTpanuu. VcnelTaHue pacTBOPOB KUCIOT MHAMKAaTOpaMu. B3zaumosnelictBue Mera-
JIOB ¢ KHcloTaMu. B3aumosielicTBuE KHCIIOT ¢ OKCUAaMH MeTajuioB. B3aumonelictBue kuc-
JIOT C OCHOBaHUAMH. B3auMoelicTBUuE KUCIIOT C COJISIMM.

HcnpiTanue pacTBOPOB ILENOYEH MHAMKATOpAaMH. B3aummonaencTBHE HIENOYE C COJISIMHU.
Pa3noxxeHne HepacTBOPUMBIX OCHOBAHMM.

B3aumoneiictBue conel ¢ MetasiamMu. Bzaumopericteue coseit apyr ¢ apyrom. ['maposnus
COJIEN PA3JIMYHOIO THIIA.

IpakTnyeckune padoThl.

Nell. [Tlonydenue, coOMpaHue M pacrio3HaBaHHUE Ta30B

10
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Nel2. Pemienue skciepuMEHTAIbHBIX 3a7a4 .
Nel3. CocraBieHHE TEHETUYECKUX PSA0B METAJIJIOB U HEMETAJIIIOB.

BHeaynuTopHass padora: COCTaBUTh I'€HETHUYECKUE PsAbl HAaTpUs U JKene3a. 3alulInTe
YPaBHEHHUs PEAKIMH, C IOMOILIBI0 KOTOPBIX MOKHO OCYILECTBUTH IPEMJIOKEHHBIE NIEPEXO0-
npl. CocTaBbTE€ TEHETUYECKHUE PsIIbI KPEMHUSL U CEpbl. 3allMIINTE YPaBHEHUS pEaKLuid, ¢
IIOMOUIBIO0 KOTOPBIX MOXHO OCYIIIECTBUTH ITPEAIOKEHHBIEC IEPEXOBI.

Pazpen 2.2.3. BuoJsorus

HaumenoBanue Copaepxxanue yueOHOTro MaTepuasa, jabopaTropHble padoThl M IPAKTHYECKHE O0bem ya- YposBens
pa3iesioB U TeM 3aHAITHS, CAMOCTOAITEILHAA padoTa 00yYaroImuXxcs COB OCBOCHH
HaumenoBanue pasjae- Coaep:xanue yueOHOro MaTepuaJia, JJjadopartopHbie padoThl M PAKTHYECKUE 3aHHA- O0beM ya- YpoBeHnb
JIOB ¥ TeM NPOrpamMMbl THSl, CAMOCTOSITeJIbHAsA padoTa CTY/ICHTOB. COB OCBOECHHS
1 2 3 4
Beenenne OO0bexT u3ydyeHust OMoJIOTUH — JKUBas Mpupojaa. IIpu3Haky )KUBBIX OPraHU3MOB. Y POBHE- 2 1

Basi OpraHu3alysl *KUBON MPUPOBI U IBOJIOLMSL. MeTo bl Mo3HaHUs KUBOI npupo bl O6-
1IMe 3akoHoMepHOCTH Ouosioruu. [Ipenmer n3yuenus odoOmaromiero kypca «buonorusy,
LIeJIM U 3a]]a4u Kypca. M3ydeHne OCHOBHBIX 3aKOHOMEPHOCTEW BOZHUKHOBEHHS, PA3BUTUS U
CyIIIECTBOBAHUS KU3HU HA 3eMJie U COBpEMEHHOM e€ opranu3anuu. Poias 6uonoruu B Gop-
MUPOBAaHUU COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI MHpa U B IPaKTUYECKOH Aes-
TenbHOCTH Jitojiel. CoOmroieHre MpaBuil OBEICHUS B IIPUPO/IE, OepeXKHOE OTHOIICHUE K
OMoIOrnYecKUM 00BEKTaM (paCTEHUSIM, XKUBOTHBIM M X COOOIIIECTBAM) U MX OXpaHa.

Tema 1. KueTka — snemeHTapHas )K1MBasi CUCTEMa U OCHOBHAsSI CTPYKTYPHO-(YHKIIMOHATIbHAS €/11- 2 2
YueHue 0 KJIeTKe | HUIA BCEX KUBBIX OpraHn3MoB. KpaTkas HCTOpHS U3yUYEeHHs] KIETKH.
XuMHYecKasi OpraHu3anus KieTku. OpraHn4eckre 1 HEOPraHNYECKUE BEIIECTBA KIETKU
Y J)KUBBIX OPTaHU3MOB. benku, yriaeBoibl, JTUMU/bI, HyKJIE€HHOBBIE KUCIOTHI U UX POJb B
KJIETKE.
Crtpoenue n pyHKuuM KjaeTku . [[pokapuoTnueckue 1 3yKapuoTUUYECKue KIeTKU. Bupy-
CBI KaK HEKJIeTOuHas (popMa )KM3HM U UX 3HaueHHe. boprOa ¢ BUpYyCHBIMU 3200I€BaHUAMU
(CITUJL wn np.) LHuromnasma u kiaetouyHnas MemOpana. OpraHou bl KJIETKH.
Ctpoenne n ¢pyakuun xpomocom. JIHK — Hocutens HacnencTBeHHON nHopMmarn. Pe-
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mukanus JJHK. I'en. I'enetnueckuii kox. buocunres Oenka.

KrneTtku u ux pazHooOpasue B MHOTOKJIETOYHOM opranuzme. uddepeHunpoBKa KiIeToK.
Kiterounas Teopusi CTpO€HHSI OPraHU3MOB.

JemoncTpanun. Ctpoenune Mosekyinbl 6enka. Ctpoenne monekynsl JJHK. Ctpoenue
kietku. CTpoeHue BUpyca.

Bneayoumopnan paboma: cocmasums madoauyy no cmpoeHuro u QyHKYusmM opeaHoudos
KAEeMKU.

Tema 2.
Opranusm pasMHOKe-
HHS 1 HHAMBHAYAJIbHOE
pa3BUTHE OPraHU3MOB

Opranusm — eguHoe uejoe. Muoroo0Opasue opranu3mMoB. OOMeH BEIIECTB U SHEPTUH .
Pa3MHOkeHUEe — BaXkHeIIee CBOMCTBO KUBBIX opranu3MoB. [lonoBoe u 6ecrnonoe pazmMHO-
xenune. Meio3. OOpa3oBaHue MOJOBBIX KIETOK U OMJIOJOTBOPEHUE.

NupuBuayanbHoe pa3BuTee OpraHu3mMa. OMOPUOHAIBHBIN Tan oHTOreHe3a .OCHOBHBIE
CTaJ iUy SMOpUOHANBHOrO pa3BuTHs. Opra"orenes. IlocTaMOpuoHanbHOE pa3BUTHE.

OO0mue npeacTaBieHUs O HACIEICTBEHHOCTH U U3MEHYMBOCTH. | 'eHeTHYeckast TepMUHOIIO-
TUsS ¥ CUMBOJIMKA. 3aKOHOMEPHOCTH HaclefoBanus. HacienoBanue npu3HakoB y YeloBeKa.
[TonoBeie xpomocomsbl. ClieTIeHHOE C MOJIOM HaclienoBanue. HacineacrBennbie 001e3HM
YeNoBeKa, X MPUUUHBI U ipoduiakTuka. COBpeMEHHbIE MPEACTABICHUS O TeHEe U TeHOME.
['eneTnyeckue 3aKOHOMEPHOCTH U3MEHUMBOCTU. [Ipenmer u 3a1aun cenexuuu.

JemoncTpanuu. /lenenue knetku. CriocoOsl 6ecrionoro pasMHoxeHus. IHauBuyaibHoe
pa3BuTHE OpraHu3Ma. BiusiHue ankoronmsma, HApKOMaHUU U KypEHUS Ha HACJIEeICTBEH-
HOCTb.

Myrtanuu. MoaudukalimoHHasi U3MEHYUBOCTbD.

Bueayoumopnan pavoma: omsemumsv Ha 60npocol no meme « Mumo3s».

Tema 3.
Bun

OpomonnonHoe yuenue Y. Jlapsuna. EcrecTBeHHbI 0TOOp. Posb 3BOMIOIIMOHHOTO yUe-
HUs B GOPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYyUHOM KapTuHbl Mupa. Konuenmus Bu-
Ja, ero kpurepuu. [lomynsanus — CTpykTypHas eAMHULA BUJA U 3BOJIIOLUH. [[BrKyIye cu-
761 3BOIOIMH. CUHTETHYECKas TeOprs 3BOIOINHA. MukposBomtonusa. COBpeMEHHBIE TIPe-
ctaBienus o Bugoodpazoanuu (C.C .YUerBepukos, 1.W. [lImansraysen). Makpo3Bomiio-
. JlokazarenbctBa sBostonun. CoxpaHeHHe OHOJOrHYeCKOro MHOr000pa3usi Kak oc-
HOBBI YCTOHYNBOCTH OMOC(epbl M NMPOrPecCUBHOIO e€ pa3BuTHs. [[pruunHbl BEIMUpaHus
BHJ10B. OCHOBHBIE HAIPABJICHM 3BOJIIOIMOHHOIO ITporpecca. buonorndyecknii nporpecc u
OMOJIOTUYECKHIA perpecc.

['unore3sl MPOUCXOXKACHUS )KU3HU.

Jemoncrpanun. Kpurepun Buja. /J[Brxyniye cuibl 3BOJIIOLMH.
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Bneayoumopnan paboma: cocmasums madauyy 0CHOBHbIX XAPAKMEPUCMUK eCTneCmEeH-
HO20 U UCKYCCMBEHHO20 0mOOpa. : N0020MO8UMb CO0OWeHUe: « DBOIOYUS Yel08EKAN.

Tema 4.
OCHOBBI YKOJIOTHH

DKOJIoTusl — HayKa O B3aMMOOTHOIICHHUSIX OPTaHM3MOB MEXIy COOOW U OKpYyKarolen cpe-
JOH. DKooruueckue pakTopbl, UX 3HAYCHNUE B KU3IHU OPraHU3MOB. DKOJOTHUECKUE CH-
cTembl. BUsi0Bast 1 mpoCTpaHCTBEHHAs CTPYKTypa 3KocucTeM. [IuieBbie cBs3u, KpyroBopoT
BELIECTB U IIPEBPALICHUE SHEPTUU B HIKOCUCTEMax. MeXBUI0BbIE B3aUMOOTHOILIEHUS B KO-
CUCTEME: KOHKYPEHIIHsI, CHMOMO3, XUIIIHUYECTBO, Napa3uTu3M. IIpu4uHbI yeTOiiUMBOCTH
U cMeHbI 3kocucTeM. Cykueccuu. VICKyCCTBEeHHBIE COOOIIECTBA — arPOIKOCHCTEMBI |
ypOOIKOCUCTEMBI.

Buocdepa — riaodanbHas 3kocucrema. Yuenue B .M. Bepuaackoro o 6uocdepe. Poib
JKUBBIX Opranu3MoB B Ouocdepe. buomacca. Kpyropopot BakHeimux OMOreHHBIX dJIeMEH-
TOB (Ha IpUMeEpe YIiiepoia, a3ota u Jp.) B ouochepe. M3menenns B 6uocdepe. [ocnen-
CTBUS ACSITEILHOCTH YEIIOBEKa B OKpYy»Karole cpene. Bo3aelicTBue mpon3BoICTBEHHOM
JIeATETLHOCTH B 00JIaCTH CBOEH Oyayie mpodeccuu Ha okpyxarouryio cpeay. Iiodannb-
HbIe IKOJIOrH4YecKHe MPodJieMbl U IyTH UX pa3pelieHns.

DKOJI0TUs KaK TeOpeTUUecKasi OCHOBA PallMOHAIBLHOTO MPUPOAONOIb30BAHUS U OXPAHBI
npupozsl. Hoocdepa. IlpaBuiia noBefeHus no1ed B OKpYKaroLIEeH MPUPOTHON cpeie.

Bneayoumopnan paboma: onucanue buozeoyenos osepa.

Ikcekypenu: MHoroo6pasue BuoB. Ce30HHbBIE (BECEHHUE, OCCHHHE) U3MEHEHHUS B IIPUPO-
Ie.

MHoroo6pa3ue cCopToB KyJIbTYPHBIX PACTEHUHN U TTOPOJ TIOMAITHUX KUBOTHBIX, METOJIBI UX
BBIBEJICHUSI (CEJIEKIIMOHHAs CTAaHIIMS, TUIEMEHHas (epMa, CeTbCKOX03sICTBEHHAs BBICTAB-
ka). EcrecTBEHHBIE U UCKYCCTBEHHBIE SKOCHCTEMBI CBOETO palioHa.

Bueayoumopuasa paboma:
Ilooecomoska xk oughghepenyuposannomy 3auemy no 80NPOCAM OUCYUNTUHDL

Jluppepenyuposannuiii 3auem
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3. YCJIOBUS PEAJIM3ALIMA YYEFHOU JUCITATLIMHBI

3.1. Tpe6oBaHHMs1 K MUHUMAJIBHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0
Peanuzanus yueOHON AUCIUIUIMHBI TPEOyeT HAIMYHS yueOHOTO KaOMHETa eCTEeCTBO3HAHMS.
Ob6opynoBanue y4eOHOT0 KaOUHeTa:

- [I0CAJJOYHbIE MECTA 110 KOJMUYECTBY 00yJaroIuXcs;

- pabouee MecTo IpernoaBaTes;

- KOMIUIEKT y4eOHO-HarJIsIHbIX OCOOMIA;

-KOMIUIEKT J1a00paTOpHO-IIPAKTUYECKHUX padoT;

-KOMIUIEKT METOAMYECKUX YKAa3aHUN TI0 BHEAYIUTOPHBIM CAMOCTOSITETILHBIM paboTaM.

TexHuueckue cpencTBa 00ydeHus:
-KOMIIBIOTED C JINLIEH3UOHHBIM IIPOIPaMMHBIM 00€CIIEUEHUEM U MYJIbTUMEIUATIPOEKTOP.

3.1. HNudpopmannoHHoe odecnieyeHne 00yueHust

Paznea 1. ®usuka

OcHoBHas1 JiMTEpaTypa;

1. Imutpuena B. ®. ®usuka mist npodeccuit u crienuaibHOCTEH TexHUYecKoro npoduisa. Jlabopa-
TOPHBIN MPAaKTUKYM: y4eO. mocoOus g yupexaeHui cpea. nmpod. oopazosanus / B. @. JImutpue-
Ba, A.B. Kopxyes, O. B. Myprazuna. — M., 2015.

2. Tpodpumona T.U., DupcoB A.B. ®usuka 11 npodeccrii U crenuaaIbHOCTeH TEXHHUYECKOTO U eCTe-
CTBEHHO-Hay4YHOTO npoduieii: Pemenns 3agay. — M., 2015.

HNHuTepHeT- pecypcsl
1. www.fcior.edu.ru (dexepanbHblii IEHTP HHOOPMALMOHHO-00pa30BaTEIBHBIX PECYPCOB).
wwww.dic.academic.ru (Akagemuk. CioBapu u SHITUKIONEAMH ). WWW.booksgid.com (Boo” Gid.
DnekrponHas oubmuoreka). Www.globalteka.ru (I'mobanteka. ['mobanbHas OMOIMOTEKAa HAYIHBIX
pecypcoB). www.window.edu.ru (Exunoe okHO gocTyma k 00pa3oBaTeIbHBIM pecypcam). WWW.St-

books.ru (Jlyurirast yueOHas tutepatypa).
2. www.school.edu.ru (Poccuiickuii o0pa3oBarebHbIi mopTai. JJocTyITHOCTE, KauecTBO, 3 dek-
TUBHOCTb).

www. ru/book (DnekTponHast OMOIHOTEUHAS CHCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3oBatenbubie pecypchl HTepHEeTa — DU3NKa).

www. school-collection. edu. ru (Exqunas xosutekiust udpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
https//fiz.1september.ru (yae6Ho-MeToIMuecKas razera «Dusznkay).

www.n-t.ru/nl/fz (HoGeneBckue naypearsl mo Gpusuke).

www.nuclphys.sinp.msu.ru (Slnepuas ¢usuka B MuTepHere).

www.college.ru/fizika (TTonroroska k EI'3).

10. www.kvant.mccme.ru (Hay4HO-TOnYJISpPHBIH HU3UKO-MaTeMaTHIeCKuii xKypHaT «KBaHTY).

© o N kAW

www.yos.ru/natural-sciences/html (ectecTBeHHO-HaY4HBIN KypHAT U1t MOJIONIEKH «I1yTh B
HayKy»).
Paznea 2. Xumus
OcHoBHasi iMTEpaTypa:
1. Tabpuensa O.C., OctpoymoB U.I'. Xumus ans npodeccuii U crienuanbHOCTEN TEXHUYECKOTO MPo-
¢buist: yaeOHUK JUIs CTYH. yupekaeHui cpea. mpod. oOpazoBanus. — M., 2017.


http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/
http://www.st-books.ru/
http://www.school.edu.ru/
http://www.alleng.ru/edu/phys.htm
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.college.ru/fizika
http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences/html

2. T'abpuenssn O.C, OctpoymoB WN.I'., OctpoymoBa E.E. u np. Xumus mia npodeccuii u cnemu-
aIbHOCTEH €CTECTBECHHO-HAYYHOrO MPOGUIIS: YUeOHHUK TS CTYH. YYpeKICHUi cpea. mpod. odpaso-
BaHusg. — M., 2017.

HNHTepHET-pecypehbl:

1. http://katalog.iot.ru karamsor o6pa3oBaTeIbHBIX peCcypcoB ceTu MHTepHET 11t 0011ero oopa3oBaHus.
2. http://fcior.edu.ru - denepanbHblii eHTP HHOOPMAILIHOHHO-00Pa30BaTEIbHBIX PECYPCOB.

3. www.pvg.mK.ru (omummuazna «ITokopu BopoObeBBI TOPEI»).
www.hemi.wallst.ru (O6pa3oBaTebHbINi CAWT AJIS IMKOJIBHUKOB «XHUMHUS» ).
www.alhimikov.net (O6pa3oBarenbHbIi CalT IS MIKOJILHHKOB).

4. www.chem.msu.su (DnekTpoHHas OUOIHOTEKA 110 XUMHK). WWW.enauki.ru (uH-
TepHET-u3/1aHue JUIs yunTenel «EcTtecTBeHHbIe HayK»). WWw.1september.ru (me-
tToauueckas razera «llepoe ceHTSIOPs»). WWw.hvsh.ru (kypHan «XuMus B IIKO-
ae»). Www.hij.ru (xkypaan « XuMUsI U )KU3HBY).

Paznen 3. buoJsiorus
OcHoBHasi iMTEeparypa:
1. CuBornazoB B.U., Aradonosa N.b., 3axaposa E.T. buonorus. O6mas 6uonorus: 6a30Bblii ypo-
BeHb, 10—11 kmacc. — M., 2017.
JlonoJIHUTeIbHAS JINTEPaTypa:
1. buonorus 10,11 k. — A.A. Kamenckuii, E.A. Kpukcynos, B.B. ITaceunuk «/[poda» M. 2017r.-
367c.
HNHuTepHeT pecypcebl:
1. http://www.priroda.ru. Hamuonaubsubiii noprtan "Ilpupoxa'.
2. http://www.altai.fio.ru/projects/Group4/potok13/site/index.html. IMpoekt "Kaneiinockon ypoxkon
onosorun"
3. http://dronisimo.chat.ru/homepagel/ob.htm. O6mas 6uoaorus.
4. http://www.sci.aha.ru/biodiv/index.htm. Pa3nen (Buopa3nooGpa3me u oxpana mpupoabi) Web-
atjaca "310poBbe M OKpysKaomas cpeaa'.
5. http://bioword.narod.ru/ Buonoruyeckuii cioBapb
6. www.sbio.info (Bcs 6uomorusi. CoBpeMeHHast 0MOJIOTHSI, CTaThi, HOBOCTH, OHOIHOTEKA).
www.window.edu.ru (Eauraoe okHO q0cTyma K o0pa3oBaTeabHbIM pecypcam MHTepHEeTa 1o Ono-

JIOTHUHN).

7. www.5ballov.ru/test (Tect 11t aOUTYpHUEHTOB IO BCEMY MIKOJIBHOMY KypCy OMOJIOTHN).
www.vspu.ac.ru/deold/bio/bio.htm (TenekomMmmyHHKaIIMOHHBIE BUKTOPHHBI IO OMOJIOTUN — DKOJIOTUH
Ha cepBepe BopoHexckoro yHuBepcuTeTa).

8. www.biology.ru (buonorus B OTkpbiTOM KOJutemke. CallT CONEPIKUT DIEKTPOHHBIH YYeOHUK IO

ouomnoruu, On-line tectsr).
9. www.informika.ru (37eKTpoHHBIH ydeOHUK, OOJBIION CIIMCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonornveckasi kapTuHa Mupa. Pasen KoMIploTepHOTO yueOHUKa, pa3pab0TaHHOTO

B MOCKOBCKOM TOCYIapCTBEHHOM OTKPBITOM YHUBEPCHTETE).

10.www.nature.ok.ru (Peakue u ucuesaromnye XMBOTHbIE Poccnu — MpoeKT DKOIOrHYeCcKOro eHTpa
MTI'Y um. M. B. JlomoHocoOBa).

11.www.kozlenkoa.narod.ru (JIns Tex, KTO y4uTcs caM W Y4UT APYTHX; OYHO M JTUCTAHIIMOHHO, OMO-
JIOTHH, XUMUH, APYTUM TIPEIMETaM).

12.www.schoolcity.by (bronorus B Bopocax u 0TBETax).

23


http://katalog.iot.ru/
http://fcior.edu.ru/
http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.priroda.ru/
http://www.altai.fio.ru/projects/Group4/potok13/site/index.html
http://dronisimo.chat.ru/homepage1/ob.htm
http://www.sci.aha.ru/biodiv/index.htm
http://bioword.narod.ru/
http://www.sbio.info/
http://www.window.edu.ru/
http://www.5ballov.ru/test
http://www.vspu.ac.ru/deold/bio/bio.htm
http://www.biology.ru/
http://www.informika.ru/
http://www.nrc.edu.ru/
http://www.nature.ok.ru/
http://www.kozlenkoa.narod.ru/
http://www.schoolcity.by/

4. KOHTPOJIb ! OIIEHKA PE3YJBTATOB OCBOEHMS YYEBHOM JUCIHUILJIAHBI

Pe3yabTarsl 00yyeHus
(ocBOeHHBbIE YMEHMNSI, YCBOEHHbIE 3HAHMS)

®opMbI U METOIbI KOH-
TPOJIsi ¥ OLIEHKH pe-
3yJbTATOB 00y4YeHUsl

Pa3zoen 1. Duzuka

YMmenus:

[Tonp30BaTbes NEKTPUGUITUPOBAHHBIM 000PYIOBAHUEM
IIpou3BoauTh pacuer napamMeTpoB JIEKTPUUYECKUX Lenen

Colupath AIIEKTPUYECKHE CXEMBI U TIPOBEPSATH UX padoTy
[Tpon3BOIUTH 3IEKTPUUECKUE U3MEPEHUS U PACCUNTHIBATh OCHOBHBIE
napaMeTpsl JJIEKTPUUYECKHX CXEM

[Tonp30BaThCs CIPABOYHOM JIUTEPATYPO 1O (hU3UKE

CocTaBisTh NPOCTEHIIINE CXEMBI HJIEKTPUUYECKHX LieTIel

HaxonuTh mapaMeTpbl IEpeMEHHOI0 TOKa M HAIPSKEHHUS.

JlaBaTh XapakTepUCTUKY IEKTPOU3MEPUTEIbHBIM IPUOOPaM
Haxoauts kg Tpancopmaropa 1mo ero XxapakTepucTHKaM

3HAHUA:

OcHoBHBIE cBeleHUsT (hU3UKH

Mertonbl npeobpa3zoBaHus HIEKTPUUECKON SHEPTUU

CymHoCcTh GU3UYECKUX MPOLECCOB, IPOUCXOAALINX B JEKTPUUECKUX U
MarHMTHBIX LENAX, HOPSAJOK pacuyera uxX napameTpoB

[lenu nepeMeHHOTr0 U OCTOSIHHOTO TOKA

[TpUHIUIIBI TOTYYEHUS U TPUMEHEHHS TPeX(Pa3HOro MepeMEeHHOTO TOKa
Knaccuduxkanuto, ycTpoicTBO, MIPUHIMI JEHCTBUS JIEKTPOU3IMEPUTENb-
HBIX IpUOOpPOB

Hasnauenue, ycTpoiicTBO, IpUHLIUI AEWCTBUS TpaHC(HOPMATOPOB U
IIEKTPUYECKUX MAIINH

3akonsl Oma, Kupxrodga, nosnoro Toka

VYcnoBHble rpaduyeckre 0003HauUEHHS B AIEKTPUUECKUX CXEeMax
XapaKTepUCTUKN MarHUTHOTO U IEPEMEHHOTO MOJIs, TpeX(a3HOro TokKa
Tunsl, ycTpoHCTBO, MPUHLIMIT JEHCTBUS, pEKUMBI padOThI TpaHCHOopMa-
TOpa

Ha3nauenue u kiaccuukanuo 3JeKTPUUECKUX MAIIUH
Knaccudukanuio, npuHIUI AEUCTBUS AJIEKTPOHHBIX YCTPOUCTB
Knaccugukaruto anmnapatypsl yrpaBieHHs U 3aIIUTHI

ITpaBuiia pacueTa OCHOBHBIX ITAPAMETPOB IIEKTPUUECKUX CXEM

Texkymuii KOHTpPOJL B
popme:

-OLEHKH CaMOCTOSTENb-
HOW ayAUTOPHON pabOTHI,
-OLEHKH YCTHBIX OTBE-
TOB,

-T€CTUPOBAHUS,

-OLEHKU
HOM BHEAyJUTOPHOU pa-

CaMOCTOATCIIb-

0OTHI,

-IIPOBEPKHU TETPAJEH,
-OLEHKU JOMAIlHUX 3a-
JTaHuH,
-OLIECHKM  OTYeTOB IO

MPAKTUYECKUM paboTam.

PyOeskHblii KOHTPOJIb B

dopme:
KOHTPOJIbHOM pabOThI.

HNToroBpiii KOHTPOJIbL B
popme:
JuddepenumrpoBanHoro
3ayeTa

Paszoen 2. Xumusn

3HAHUSA/TOHUM AHUSA
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XUMHYecKHe MOHSITUSI: BEIIECTBO, XUMUYECKHUI JIEMEHT, aTOM, MOJe-
KyJia, OTHOCUTEIIbHBIE aTOMHAsl U MOJIEKYJIsIpHAas Macchl, MOH, allIOTPO-
s, U30TOMbI, XUMUYECKasi CBS3b, DJIEKTPOOTPHULIATEIHHOCTh, BAJICHT-
HOCTb, CTEIIEHb OKHCIICHHUS, MOJb, MOJISIpHAs Macca, MOJSIPHBIA 00beM
ra3000pa3HbIX BELIECTB, BELIECTBA MOJIEKYISIPHOIO M HEMOJIEKYIISIPHOTO
CTPOEHHUS, PACTBOPBI, SJIEKTPOIUT U HEINEKTPOIIUT, IIIEKTPOIUTHIECKAS
JUCCOLIMAINS, OKHCITUTENIb U BOCCTAHOBHUTEIb, OKUCIICHHE U BOCCTAHOB-
JICHHE, TeTUIOBOM P PEKT peakiuu, CKOPOCTh XUMUIECKON peakIuu, Ka-
Talau3, XAMUYECKOE paBHOBECHE, YIIIEPOIHBINA CKeNeT, (yHKIIMOHATbHAS
rpynmna, u30Mepusi, TOMOJIOTHS;

OCHOBHbIE 3aKOHBI XMMHH: COXPAHEHHs] MAaCChl BEILIECTB, MOCTOSIHCTBA
cocTaBa Beulects, [lepuoanueckuii 3axon .M. Menneneena;

OCHOBHbIE TEOPUM XHMHMH; XUMHUYECKOW CBSI3U, 3JIEKTPOIUTHUECKOMN
JUCCOLIMAIINHU, CTPOCHUS OPTaHMYECKUX M HEOPraHUYECKUX COEeIMHEHU;
BellleCTBA M MAaTepPHAJIbl: BAKHEHIIINE METAJUIbl U CIUIaBbI; CEpHas, CO-
JIsTHAs!, Q30THAS M YKCYCHAsI KUCJIOTRI; OJ1aropoHbIC Ta3bl, BOJOPO/I, KHC-
JIOPOJI, TJIOTCHBI, MEJIOYHBIE METAJUIbl; OCHOBHBIC, KUCIIOTHBIC U aM(oO-
TEPHBIC OKCHJIBI U TUIPOKCHUJIBI, IEJI0YH, YIICKUCIIBIA U YrapHbBIN Ta3bl,
CEPHHUCTHIA Tra3, aMMHUaK, BOJA, NPHUPOJHBIN ra3, MeTaH, dTaH, dTUJICH,
aleTHIICH, XJIOpUJ HATpusi, KapOoHAT M TUApoKapOoHAT HATpus, Kapbo-
HaT ¥ QocdaT Kanbiys, OSH30J, METAHOJ M ATaHOJI, CIOXHBIC d(PHPHI,
JKUPBI, MbLJIa, MOHOCAaXapu bl (TJII0K03a), Tucaxapubl (caxaposa), MoJu-
caxapubl (Kpaxmaln U HeIUT0I03a), aHWIKH,

aAMUHOKHCIIOTHI, OCJTIKH, HCKYCCTBEHHBIC U

CUHTCTHUYECKHE BOJIOKHA, KaydyKH, IJIACTMACCHI;

Texkymuii KOHTpPOJL B
popme:
-OLIEHKHU
HOM ayTUTOPHOU paboTHI,
-OLIEHKU YCTHBIX OTBE-

CaMOCTOATCIIb-

TOB,
-TEeCTUPOBAHUS,

-OIICHKH  CaMOCTOSITEb-
HOW BHEAyJUTOPHOM pa-
OOTEHI,

-IIPOBEPKH TETPAJIEH,
-OIICHKM JOMAaIIHUX 3a-
TaHWMH,
-OLICHKH
MPaKTUYECKUM paboTam.

OTYCTOB 10

Py0e:xxHbIii KOHTPOJIb B

popme:
KOHTPOJIbHOM pabOThI.

IIpoMe:xXyTOYHBIH KOH-
TPOJIb B (popme:
HuddepeHnrpoBaHHOTO
3ayera

YMmenns:
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Ha3bIBaTh: U3YUYCHHBIC BEIIECTBA MO TPUBUAIBHOM HIIM MEXKITYHAPO.I-
HOW HOMEHKJIATYpE;

omnpeaeJATh: BAJICHTHOCTh U CTENEHb OKHUCIECHUS XUMHUYECKUX 3JIEMEH-
TOB, TUIl XMMUYECKOHN CBSI3U B COEMHEHUSX, 3aps/l MOHA, XapaKTep cpe-
JIbl B BOJHBIX pacTBOpax HEOPraHUYECKUX U OPTaHUYECKUX COCTUHEHUN,
OKHCIIUTENb U BOCCTAHOBUTENb, MPHUHAIJIEKHOCTh BEIIECTB K Pa3HBIM
KJIacCaM HEOPTraHUYECKUX U OPraHUYECKUX COCTMHECHUIA;
XapaKTepu30BaTh: 3JIEMEHTHI MaJbIX MEPUOJIOB MO UX MOJIOKEHUIO B
[Tepuoanueckoit cucreme /.M. MenneneeBa; o0Ire XUMHYECKHE CBOM-
CTBa METAJVIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHUUYECKUX U Op-
TaHUYECKUX COEIMHEHUI; CTPOEHNE U XUMUYECKHE CBOKMCTBA U3YUYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX COCIMHEHU;

00BSACHATH. 3aBUCUMOCTh CBOWCTB BEILIECTB OT UX COCTaBa U CTPOCHUS,
MPUPOY XUMHUYECKON CBSI3U (MOHHOW KOBaJCHTHOM, METANTMYECKOW U
BOJIOPOJIHOI), 3aBUCUMOCTh CKOPOCTH XUMHMUYECKOM peakluu U MOJIoxkKe-
HUE XMMUYECKOTO PAaBHOBECHS OT Pa3JIMUHBIX (PAKTOPOB;

BBINOJHATh XMMHUYECKUI IKCIEPUMEHT: 10 PACIIO3HABAHUIO Ba)KHEH-
IIMX HEOPTAaHUYECKUX U OPTaHUYECKUX COCAMHECHUI;

NMPOBOAUTh: CAMOCTOSITEIILHBIA IMOUCK XUMHYECKONH WH(POpMAIUU C UC-
MOJIb30BAHMUEM PA3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3/IaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);

CBSI3BIBATH: M3yYEHHBIH MaTepuana co CBOeil mpodeccHoHaTbHOU es-
TEJIBbHOCTHIO;

pemaTh: pacueTHbIC 3a7a4H 110 XUMUYECKUM (POopMyJiaM U ypaBHEHUSIM;

HCHOJIB30BaATDH npnoﬁpeTeHmﬂe 3HAHUA U YMEHUS B HpaKTH‘leCKOﬁ
JesATeJbHOCTH U MOBCETHEBHOM KU3HM

-J71s1 OOBSICHEHUS] XUMUYECKHUX SBJIEHUH, MPOUCXOASIIUX B IPUpoJE, Obl-
Ty U Ha IPOU3BOJICTBE;

-OnpeeIeHUs. BO3MOXKHOCTU MPOTEKaHUsI XUMUUECKUX MPEBPALICHUN B
Pa3IMYHBIX YCIOBHIX U OLIEHKH UX MOCIEICTBUM;

-3KOJIOTHYECKH I'PaMOTHOI'O TIOBEJICHUSI B OKpYXKaloIlel cpesie;

-OLICHK! BIIMSIHUS XUMHUYECKOTO 3arpsi3HEHHsI OKPYKAIOLIEH Cpelbl Ha
OpTraHu3M 4YCJIOBCKA U APYTHUEC JKUBBIC OPraHU3MBbI;

-0e30macHOro OOpalieHusi ¢ TOPIOYUMH M TOKCHYHBIMU BEIIECTBAMH M
1a00paTOPHBIM 000PYIOBaHHUEM;

-IPUTOTOBJICHUS PACTBOPOB 33JaHHOW KOHIICHTPAIIMU B OBITY U HA MPO-
U3BOJICTBE;

-KpUTHYECKOM OIIEHKH JIOCTOBEPHOCTH XHMHYECKOH HH(OpManuu, Imo-
CTyHaroIel 13 pa3HbIX HCTOYHUKOB.

Pa3zoen 3. Buonozus

3Hanus.

-OCHOBHBIE TTOJIOKEHUS OMOJIOTHIECKUX TEOPUI M 3aKOHOMEPHOCTEH;
-Ctpoenue u GpyHKIIMOHHPOBAHUE OMOIOTUYECKUX OOBEKTOB;
-CyIrHOCTh OMOJOTHYECKHX TPOIECCOB;

Texkymuii KOHTpPOJIbL B

popme:
-OLIEHKH CaMOCTOSITENb-
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-Bxnan Bemaromuxcs y4€HbIX B pa3BUTHE OMOJIOTUYECKON HAYKH,
-bHOTOTHYECKYI0 TEPMUHOIOTHIO U CHUMBOJIUKY.

YMenus:

-O0BACHATH POJIb OHOIIOTHH B (POPMUPOBAHUN HAYYHOTO MHPOBO33pe-
HUS;

-Pemarp u cocTaBnsATh 31€MEeHTapHbIE OMOTIOTUYECKUE 331aYH U CXEMBI;
-BoisBisaTh prcnoco0eHns OpraHu3MOB K Cpeie 0OUTaHUS;
-CpaBHHBATh OMOJIOTUYECKUE OOBEKTHI;

-Haxoaute undopmanuio o 6M0I0rnIeckux 00bEKTaX U KPUTHIECKU €€
OLICHHUBATb.

HOW ayAMTOPHON pabOTHI,
-OIICHKH YCTHBIX OTBE-

TOB,
-TECTUPOBAHUS,
-OIICHKH CaMOCTOSITCIIb-

HOW BHEAYJIUTOPHOH pa-
0OTEHI,

-IIPOBEPKHU TETPaALEH,
-OLEHKU JIOMAIllHUX 3a-
JTaHuH,
-OLIEHKHU
MPAKTUYECKUM paboTam.

OTUYCTOB 10

PyOeskHblii KOHTPOJIb B

dbopme:
KOHTPOJIbHOM pabOThI.

IIponexxyTouHBIE  KOH-
TPOJb B (popme:
JuddepeHnmrpoBanHOro
3ayeTa.
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