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[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuit ®I'OC cpemanero obOero odopazoBaHus,
NPEIBSBISIEMBIX K CTPYKTYPE, COJIEPYKAHHIO M pPEe3ysibTaTaM OCBOCHUS YYEOHOH IMCIUTUINHBI
«buoumus», B coorBercTBuu ¢ [IpuMepHON OCHOBHOW 00pa30BATENBHOM MPOrPaMMOM CpPETHETO
obmero oOpazoBaHMs, OJOOpPEHHOW pemieHHeM (enepajbHOr0  y4eOHO-METOIMYECKOTO
o0BeAMHEHUS 10 001IeMy 00pa3zoBaHuto (IpoTokon oT 28 uroHs 2016 1. Ne 2/16-3).

Opranmzanus — pazpadborunk: KI'TIOAY «KamyaTtckuii mOJIUTEXHUYECKUN TEXHUKYM).
Pazpaborunk: MaxoBa Tarbsina VBaHOBHA, mpernogaBaTeNlb BBICHICH KBaIU(UKAITMOHHON
KaTerOpuH.

PEKOMEHIOBAHO COI''TACOBAHO
K ecTecTBEHHOHAYYHBIX JUCUUILINH MeToau4eCKUM COBETOM
npotokoi Ne 1 npoTtokoi Ne 1

ot 16 centsiops 2020 r. ot 23 centsi6ps 2020 r.
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1 ITIACIIOPT PABOYEM ITPOI'PAMMbI YUEBHOM JUCITATITUHBI
«BUOXUMMU

1.1 Ob6nacth mpuMeHeHUs pabouyeii TPorpaMMBbI

Pabouas nporpamMMa y4eOHOW AMCIUIUIMHBI SIBJISETCS YacThIO OCHOBHOU MPO(ecCHOHATBHOM
o0pa3oBaTeNbHOW  MpPOrpaMMbl B COOTBETCTBHMM ¢  DenepaibHBIM  TOCYJapCTBEHHBIM
oOpa3zoBatenbHbIM cTangapToM (fanee — ®I'OC) no cnenuantbHOCTH CPEAHEro MpodeccnoHalIbHOTO
obpasoBanus (CII0) 07.02.01 «Apxurextypay.

PaGouas mporpamma y4eOHOM AUCHUIUTMHBI MOXET ObITh UCIIOJIb30BaHA ISl U3YUCHUS
«buoxumus» B mpodeccHoHaNBHBIX 00pa3zoBarenbHbIX opranmsanusax CIIO, peanusyrommx
00pa3oBaTeNbHYI0 MPOrpaMMy CPEIHEro OOLIero oOpa3oBaHMS B IpeNeNaX OCBOCHUS OCHOBHOM
npodeccronanbHoi obpazosarenbroir nmporpammel CITO (OITOIT CIIO) ma 6a3e ocHOBHOrO
o0m1ero o0pa3oBaHus MPH MOATOTOBKE KBATU(UIIMPOBAHHBIX pabOUYUX, CIYKAIUX U CIICIUATHCTOB
CPEIHETO 3BEHA.

1.2 MecTo AMCUMIUIMHBI B CTPYKType OCHOBHOW MpOo(eCCHOHATBLHONW 00pa3oBaTeIbHON
IporpaMMbl: ydeOHas TUCIUILIMHA AVIL.O1 PA3SAEJI 1.1 «buoxummus» SBISETCS YacTbIO
€CTeCTBEHHO — HAy4YHOTO M 00I1e00pa3oBaTeNbHOTO LHUKIA (OPMUPYEMBIX H3 00s3aTeNbHBIX
npeameTHbix obmacteit ®I'OC cpennero obmiero oopazoBanus, s cnenuaibHocteit CI10.

1.3 [lenu ¥ 3a1a4n AUCIUTUTMHBI — TPEOOBAaHUS K pE3ybTaTaM OCBOCHUS JUCITUTUINHBL:

ITporpamma opueHTHpOBaHA Ha TIOCTUKEHUE CIEAYIOINX LIeTIeH:

— ¢opmMupoBaHuEe y OOYYalOIIUXCS YMEHHS OICHHBATh 3HAYMMOCTh XHMHYECKOTO U
OMOJIOTMYECKOr0 3HaHMS IS KaXKJI0T0 YeJIOBEKa;

— (hopMupoBaHHE Y OOYYAOIIMXCS IIEIOCTHOTO MPEACTABICHUS O MUPE U POJH XUMUU U
OMOJIOTHH B CO3/1aHUU COBPEMEHHOM €CTECTBEHHOHAyYHOW KapTUHBI MHUpA; YMEHHsS OOBSICHSATH
00BEKTHI M MPOLECCH OKpYKarollel AeHCTBUTEILHOCTH — MPUPOJHOM, COIMAIbHOM, KYIbTYPHOH,
TEXHUYECKOH Cpellbl, UCTIONB3Ys JIJISl 3TOTO XUMHUYECKHE U OMOJIOTUYECKAE 3HAHUS;

— pa3BuUTHE y 00y4aromuXcs yMEHUH pa3indarh (aKkThl U OLEHKH, CPAaBHUBATH OLIEHOYHBIE
BBIBOIBI, BHJIETh MX CBSI3b C KPUTEPUSMHU OIEHOK M CBS3b KPUTEPUEB C ONPENEIEHHOW CHCTEMOM
LEHHOCTEH, POpMyIUpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

— mpuoOpeTeHne 00yJaIOIIMMUCS OTIBITa Pa3HOOOPa3HOH JAEATENbHOCTH, OIBITA TO3HAHUS U
CaMOIO3HAHUS; KIIIOUYEBbIX HAaBBIKOB, UMEIOIMX YHUBEPCATLHOE 3HAYCHUE JJIS PA3IUYHBIX BUI0B
JeSITeTbHOCTH (HABBIKOB pEIIEHUs MPoOJeM, MPUHATHS pelleHui, MoucKa, aHaiau3a U 00paboTKU
uH(pOpMallii, KOMMYHUKATUBHBIX HaBBIKOB, HaBBIKOB H3MEpPEHUH, HaBBIKOB COTPYAHHYECTBA,

HaBBIKOB 0€30I1TaCHOT0 0OpAIlleHUs C BEIIECTBAMU B TTOBCEIHEBHOMN KU3HN).



B pesynbpTare ocBoeHHS y4eOHOM MUCIUTUIMHBI CTYACHT JTOKCH YMETh:

— COCTaBJIATH AJIEKTPOHHBIE U Tpaduueckue (GopMyIbl CTPOCHHUS SJIEKTPOHHBIX 000JIOYCK
aTOMOB;

— TPOTHO3UPOBATh XMMHUYECKHE CBOMCTBA JJIEMEHTOB, HMCXOHSl M3 HUX IMOJOXEHUA B
MEPUOJNYECKON CUCTEME U SJIEKTPOHHOTO CTPOECHUS,

— COCTaBIIATh XHMHYECKHE (OPMYJIBI COCIMHEHHH B COOTBETCTBUM CO CTEICHBIO
OKHCJICHHUS XUMHYSCKHUX DJIEMCHTOB;

— COCTaBJIATh YpaBHEHUS PEaKIMii HOHHOTO OOMEHa;

— pemiaTh 3a/1a4d Ha pacTBOPHI;

— YpaBHUBAaThb  OKHCJIMTEIbHO—BOCCTAHOBUTEIBHBIE  pPEAKIMU  HMOHHO-3JEKTPOHHBIM
METOJIOM;

— COCTaBJIATh YPaBHEHUS TMAPOIU3A COJIEH, ONPENEATh KUCIOTHOCTh CPEbL;

— COCTaBJIATH CXeMbl OY(EepHBIX CHCTEM;

— JaBaTh Ha3BaHUS COCAMHEHUN 110 CHCTEMATUYECKON HOMEHKIATYypE;

— COCTaBIIATb ~ CXEMbl  pPEAKLUHMM,  XAPAKTEPU3YIOIIME  CBOMCTBA  OPraHMYECKUX
COCJIMHEHM;

— OOBACHATH B3aMMHOE BJIIMSHUE aTOMOB;

— pemiaTh JIeMEHTapHbIe OMOJIOTHYECKHUE 3a1a4H;

— COCTaBIIATh CXE€MbI OMOJIOTHYECKHX MPOIIECCOB; MCIOIb30BaTh IMONYYECHHBIE 3HAHUS B
MOBCETHEBHON U TPO(ECCUOHATBLHOM eI TEIbHOCTH;

— aHAJIM3UPOBATH U J1aBaTh HAYYHOE OOBSCHEHUE SIBIICHUSIM U TPOIIECcCaM, MPOUCKOIAIUM
B PUPOJIE; AaHATU3UPOBATh U CTPOUTH PA3JTUUHBIE TUIIOTE3bI;

— OKa3aHM€ TIEPBOM TIOMOIIM TPU TPaBMATHUYECKUX, MPOCTYAHBIX 3a00JEBaHUIX,
OTPaBJIEHUH MHUILEBBIMU MPOAYKTAMH; MOJXOAUTh PALMOHAIBHO K MCIOJIB30BAHUIO OKPYXKAKOIIECH
cpensl.

B pe3ynbrate ocBoeHUS y4eOHOM NUCIUIUTMHEI CTYICHT AOJKEH 3HATh:

— nepuoauyeckuil 3akoH .M. MenneneeBa B cBETE YUEHHS O CTPOCHHHM aTOMa, IIPUHIIUIIBI
MIOCTPOEHUS IEPUOTUYECKON CUCTEMBI DJIEMEHTOB;

— KBAHTOBO — MEXaHMYECKHUE MPEJICTABIEHUS O CTPOEHUH ATOMOB;

— OOIIyI0 XapaKTEepUCTHKY S-, P-, d-3JIEMEHTOB, MX OMOJOTMYECKYIO POJIb U IPUMECHEHUE B
MEIUIUHE;

— BaKHEHUIIHME BUJIbI XUMUYECKON CBS3HM U MEXaHU3M HX 00pa30oBaHMS;

— OCHOBHBIE TTOJIOKEHUS TEOPUU PACTBOPOB U AIEKTPOIUTUUECKON JUCCOIUALINHY;

— MPOTEOIUTUYECKYIO TEOPUIO KUCIOT U OCHOBAHUI;



— KOJUIMTAaTUBHBIC CBOCTBA PACTBOPOB;

— METOJUKY PelIeHUS 3a7a4 Ha PaCTBOPHI,

— OCHOBHBIE BUIbI KOHIICHTPAIIUU PACTBOPOB M CIIOCOOBI €€ BBIPAKCHHUS;

— KHCIIOTHO — OCHOBHbIe Oy(depHble CHUCTEMbl M PACTBOPHI, MEXaHHU3M HX JEHCTBUS U
B3aNMOJICHCTBHS,

— TEOPHI0 KOJUIOUIHBIX PAaCTBOPOB;

— CYILHOCTb THAPOIIN3A COJICH;

— OHOJIOTUYECKUE TEPMUHBI U 3aKOHBI,

— CBOMCTBa M MPU3HAKU >KUBBIX CHCTEM; CTPOCHUE U (PYHKUIHUU OMOIOTUYECKUX CHCTEM
(opranuyeckre M HEOPTaHWYECKHE BEIIeCTBA KIIETKH, KJIETKa, OpraHu3M, IONyJsius, BUI,
IKocHcTeMa, brochepa);

— MHOrooOpa3sue >KUBBIX OPTaHU3MOB U HX POJIb B PUPOJIE;

— CYIIHOCTh OWOJIOTMYECKUX TMPOLIECCOB M HMX 3HaYeHHe (POjb OpPraHuYecKuX U
HEOPTaHMYECKUX BEIIECTB B KJICTKH, IIACTHUYECKUNA OOMEH, (DOTOCHHTE3, YPHEPreTHUSCKU OOMEH,
XEMOCHHTE3, (OPMHPOBAHHME TIIOJOBBIX KIJIETOK, TPOIECCHl MPOTEKAIONMUE B  MOMYJISIHIX,
BUJI000pa3oBaHue, MPOIECCHI MPOTEKAIOIINE B YKOCUCTEMAX ); I0Ka3aTeIbCTBA SBOIIOIUH.

OcBoeHue cojepxaHusi ydeOHOW AUCHUIUIMHBI «bruoxumus», oOecrneynBaeT JOCTHKEHUE
CTYJICHTaMH CJICIYIONINX PE3yIbTaTOB:

JIMYHOCTHBIX

— YYBCTBO TOPJOCTH M YBAKCHHS K HCTOPUU M JIOCTHIKCHUSM OTCUECTBEHHOW XMMHUYSCKON
HAyKH; XUMUYECKH TPaMOTHOE MOBEIEHHE B MPOo(ecCHOHANbHON NeATENbHOCTH U B OBITY Mpu
oOpallleHny ¢ XUMUYECKUMH BEIIeCTBAMHU, MaTepUalaMy U TPOIECCAMH;

— FOTOBHOCTHh K TIPOJIOJDKCHUIO 00pa30BaHUS WM TIOBBIIICHUS KBATH(HUKAIIMN B U30paHHON
po(heCCHOHATTLHOM JIEATETHPHOCTH U 00BEKTUBHOE OCO3HAHUE POJIM XUMHUYCCKUX KOMIICTCHIIUH B
ITOM;

— YMEHHUE HCIIOJIb30BaTh JOCTHUKEHHSI COBPEMEHHONW XUMHUYECKOW HAYKH U XUMHUYECKUX
TEXHOJIOTHI JUIsl TIOBBIIICHHWS COOCTBEHHOTO WHTEUICKTYAILHOTO pa3BUTHS B BBIOpaHHOMN
poeCCHOHAIBHON JEATENHHOCTH,

MeranpeaMeTHbIX

— WCTHOJB30BAHUE PA3NUYHBIX BHJOB TIO3HABATENHHON NIEATETHHOCTH M OCHOBHBIX
WHTEIUICKTYATbHBIX OlNepanuid (MOCTAHOBKHU 3ajiadud, (OPMYJIUPOBAHHUS THIIOTE3, aHAIN3a H
CUHTE3a, CpaBHEHUS, 000OIICHUS, CHCTEMAaTHU3allNH, BBISBIICHUS IPUIUHHO-CIICICTBEHHBIX CBS3CH,
MOVICKa aHaJoroB, (hOPMyYITHpPOBAHUS BBIBOJOB) JJIS PEIICHUS TTOCTABICHHON 3aJa4u, TPUMEHEHUE

OCHOBHBIX MCTOA0B IIO3HAHUA (Ha6HIOI[eHI/I$I, Hay4YHOI'O BKCHCpI/IMGHTa) JJIA U3YUYCHHUA pPa3JIMYHBIX



CTOPOH XHMHUYECKHX OOBEKTOB U TMPOIECCOB, C KOTOPBIMH BO3HHUKAET HEOOXOJMMOCTh
CTaJIKUBATHCS B PO eCCHOHANILHOMU cdepe;

— HCIIOJIb30BAHME DPA3NIMYHBIX HMCTOYHUKOB JUIA TIONYyYEHHUS XUMUYECKOW WH(OpMAIUH,
YMEHHE OLIEHUTH €€ JOCTOBEPHOCTH AJIsl TIOCTHXKEHUSI XOPOIIUX PE3y/IbTaTOB B MPOQPECCHOHATBHON
ciepe;

[IpenmeTHbIX:

— chopMHPOBAHHOCTH TIPEJCTABICHUN O MECT€ XMMHH B COBPEMEHHOW HAyYHOW KapTHHE
MUpa; MOHUMaHUE POJM XUMUU B (OPMHUPOBAHUU Kpyrozopa M (YHKIHMOHAIBLHOM TpaMOTHOCTU
YeJI0BeKa JJI pEUICHUs MPAKTUYECKUX 3a]1a4;

— BIIQJICHUE OCHOBOIIOJATAIOIIMMU XUMHUYECKUMHU TOHATUSIMH, TEOPHUSMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

— BJAJCHHE OCHOBHBIMHU METOJIaMH HAy4HOrO II03HAHMS, MCHOJIb3YEMbIMU B XHUMHHU:
HaAOIO/IEHUEM, OMHCAHMEM, H3MEPEHUEM, SKCIIEPUMEHTOM; yMEeHHE oOpaldaThiBaTh, OOBSICHATH
pe3yabTaThl MPOBEJAEHHBIX OMBITOB M JI€JaTh BBIBOJBI; TOTOBHOCTh M CIOCOOHOCTH MPHUMEHSThH
METO/Ibl TO3HAHUS TPU PEIICHUH MPAKTHUECKUX 3a/1a4;

— c(OpMUPOBAHHOCTh YMEHUS AaBaTh KOJUYECTBEHHBIE OLEHKU U MTPOU3BOJUTH PACUETHI 1O
XUMHUYECKUM (pOopMysiaM U ypaBHEHUSIM;

— BJIQJICHUE MPABIJIAMH TEXHUKHU 0€30MaCHOCTH MPHU UCIIOJIb30BAHUN XUMHUYECKUX BEIICCTB;

— cpOpMUPOBAHHOCTH COOCTBEHHOM MO3ZUIINH 110 OTHOIICHHIO K XUMUYECKON HH(POpMAIIIH,
MOJIy4a€MOU U3 Pa3HbIX UCTOYHHUKOB.

[IporpamMma y4eOHOW AMCHUIIIMHBI «BHOXMMHUS» YTOYHSET COJIEep)KAaHUE Y4eOHOro
MaTepuaia, IOCJIEeOBaTeIbHOCTh €ro M3y4YeHHs, pacHpelesieHHe Yy4eOHBIX 4YacoB, TEMAaTUKY
pedepaToB, BUIBI CAaMOCTOATENBHBIX pabOT, YYHUTHIBAs CHEHMU(UKY TMPOTPAMM TOATOTOBKH
KBaJTM(DUIIMPOBAHHBIX Pab0YUX, CIYXKAIINX, OCBAUBAEMOM PO ECCHH.

Crneundurka wu3ydyeHUS XUMHH TpU OBJAJEHUU TMpodecchusMu eCTECTBEHHOHAY4YHOTO
npoduiIsi oTpakeHa B Kaxaon Teme paznena «CopaeprkaHue y4eOHOW NHUCIMIUIMHBD)Y B PyOpHKe
«IIpodunbapie U TPOPECCHOHATLHO — 3HAYUMBIE SJIEMEHTHI COJEP)KaHHUSI». DTOT KOMIIOHEHT
peanu3yeTcs TpH UHANBUAYAIbHOH CaMOCTOSITENbHON paboTe oOydaromuxcs (HamucaHue
pedeparoB, MOATOTOBKA COOOIIEHUH, 3alIUTa TPOEKTOB), B Mpoliecce yueOHOU JesITeNbHOCTH MO/
PYKOBOJICTBOM TIpemnoaaBaTesisi (BBIMIOJIHEHHE XHWMHUYECKOTO OJKCIIEPUMEHTa — JIabOpaTOPHBIX
OTIBITOB U MPAKTUYECKHUX PabOT, peleHre MPakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a7a4 U T.1.).

B npouecce n3yueHuss XuMUHU TEOPETUUECKUE CBEACHUS JOMOJIHAIOTCS AEMOHCTPALUSIMH B
BUJIE TIPE3CHTAIINH, JTA0OPATOPHBIMU OTIBITAMU U MPAKTHYECKUMU 3aHITUSAMU. 3HAYUTEIILHOE MECTO
OTBOJUTCS XUMHUYECKOMY OKCIepuMeHTy. OH OTKpbIBae€T BO3MOXXHOCTH (OPMHUpPOBATH Y

OGy‘IﬂIOH.[I/IXCﬂ CIICUAJIBHBIC IPEAMETHBIC YMCHMU: pa6OTaTB C BCIICCTBaMHU, BBIINIOJIHATE ITIPOCTHIC



XUMHUYECKHE OMBITHI, YYUT 0€30MaCHOMY M 3KOJIOTHYECKU TPAaMOTHOMY OOpaIeHHIO C BEIIECTBAMU,
MaTepHajaMH U IpoleccamMy B OBITY M Ha TIPOU3BO/ICTBE.

Jlyiss opraHu3anuu BHEAYAUTOPHONH CaMOCTOSITENILHON PabOThI CTYIEHTOB, OBJIAJEBAIOIINX
npodeccusimu  CIIO  ecrecTBeHHOHay4yHOro mnpoduis MnpodeccuoHAIbHOrO  00pa3oBaHUS
IpEeJICTaBJICH IPUMEPHBIN repedeHs pedepaToB (JOKIAT0B), HUHAUBUAYAIbHBIX TPOEKTOB.

B mpouecce n3ydeHuss XMMUU BaXHO (HOpMHUPOBATh MH(GOPMAIIMOHHYIO KOMIETEHTHOCTb
oOydaromuxcs.  [loaromy mpu  oOpraHm3alii  CaMOCTOSITENILHOM — paboThl  HEOOXOAMMO
aKIIEHTUPOBAaTh BHUMaHHE OOYYAIOIIMXCS HAa MOMCKE HMH(OpMAMM B CpPEACTBaX Macc-Meaua,
WuTtepHere, B y4yeOHOW M CHEIHAIBbHOM JHTEpaType C COOTBETCTBYIOIUM OGOpPMIICHHEM U
NpeJCTaBICHUEM pe3yiabTaToB. M3yueHwe o00meoOpa3oBaTenbHOW Y4eOHOHW TUCHMIUIMHBI  «
buoxumus» 3aBepmiaercs MOJBEACHHWEM HTOTOB B GopMme Tu(QPepeHIIMPOBAHHOTO 3a4deTa, B
paMKax MpOMEKYTOYHOM aTTecTaluu CTyAeHTOB B mpouecce ocBoeHus: OIIOIT CIIO.

B cootBercTBUU ¢ MeTOaMUeCKHMMH pekoMeHaauusMu MunoOpuayku P® (ytB. 8 ampens
2014 1. N AK-44/05BH) B Kypce MpeIIoyiaracTcs HCIOIb30BaTh COIUAIBHO-aKTUBHBIE U
pedaekcuBHbIE METOABbl OO0YYEHMs, TEXHOJIOTUM COLIMOKYJIbTYPHOM peaOuauTaluMu C IIEJIbIO
OKa3aHHs TOMOIIM B YCTAHOBIIEHWU IOJHOLIEHHBIX MEXIWYHOCTHBIX OTHOIICHUH C APYrUMHU
CTYJIEHTaMH, CO3JaHUU KOM(OPTHOTO ICHUXOJOTHYECKOro KiIMMaTa B CTYACHUECKOH TpyIIIe.
[TonGop u pa3paboTka yueOHBIX MaTEpPHAIOB MTPOU3BOIATCS C YUETOM MPEIOCTABICHUSI MaTepuaa
B pa3iaMyHbIX (popmax: ayIuaibHOW, BU3YyalbHOW, C MCIOJIB30BAaHUEM CHEIHMAIbHBIX TEXHUUECKUX
CPEICTB M HHPOPMAITHOHHBIX CUCTEM.

Menuamarepuansl Takke CIEAyeT HCIOJIb30BaTh M aJalTUPOBaTh C  yYETOM
MHAMBHUAYaAJIbHBIX 0cOOeHHOCTEeN 00yuenus aun ¢ OB3.

OcBoenne aucuumiuHel aunamu ¢ OB3 ocyiiecTBisieTcss ¢ MCHOJIB30BaHUEM CPEICTB
oOyyeHHMss OOLIEro M  CHEUATbHOIO Ha3HA4yeHUs (MEePCOHAIBHOTO M KOJUIEKTUBHOIO
UCIMOJIb30BaHuUs). MarepuanbHO-TEXHUYECKOe obOecreueHne MpeaycMaTpuBaeT NpucrnocoOieHne
ayauTopuil kK Hyxxaam nui ¢ OB3.

®dopma mpoBeneHUs aTTECTALUU Ui CTYJEHTOB-MHBAJIMOB YCTAaHABIMBAETCS C YYETOM
UH/IMBUYAJIbHBIX NcuXodu3ndeckux ocobennocreit. ns crynentoB ¢ OB3 mpexycmarpuBaercs
noctymnHast popma MpeaoCTaBICHUS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

e B IEYaTHOM WJIM DJIEKTPOHHOH (opme (Uil JHI] ¢ HApYILIEHUSIMU OIOPHO-IABUTATEIHLHOTO
amnmapara);
e B IMeEUYaTHOW (popMe UK EKTPOHHON opMe C YBETUUCHHBIM MIPU(TOM U KOHTPACTHOCTHIO

(711 TUT] ¢ HAPYIICHUSIMU CITyXa, PEeUH, 3peHUs);

e  METOJIOM YTEHHSI aCCHCTEHTOM 33JaHUs BCIYX (IS JIUL C HAPYLICHUSIMU 3PEHHUS).



CryneHTaM ¢ MHBQJIMJHOCTBIO YBEIMYMBAETCS BpeMsi Ha IMOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. Il TakuxX CTYJSHTOB IMpelycMaTpuBaeTcs JOCTymHas (opma
NPEOCTaBICHHUS OTBETOB HA 33J]aHUs, & UMEHHO:

e MHCHMEHHO Ha Oymare WM HaOOPOM OTBETOB Ha KOMIIbIOTEpE (AJIs JIUI[ C HAPYLIECHUSMU
cilyxa, peun);
e BBIOOPOM OTBETA U3 BO3ZMOKHBIX BAPUAHTOB C MUCIIOJIB30BAHUEM YCIIYT aCCHCTEHTA (ISl JIMIL

C HapYIICHUSIMHU OMOPHO-/IBUTaTEIBHOTO armapara);

e  YCTHO (7S JIULI C HAPYILICHUSIMHU 3pEHUS], ONTOPHO-/IBUTATEIILHOTO alIapara).

[Ipn HeoOxoauMOCTH [UIsi OOYYarOIIMXCS C HMHBAIMTHOCTBIO IpOLEAypa OLEHUBAHUS
Pe3yabTATOB O0YUYECHHUSI MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIOB.

[IporpamMa  mpeaycMaTpuBaeT  MOCTOSIHHBIM ~ MOHHUTOPHHT  00pa3oBaTEIbHBIX
JOCTHKEHUI 00yJaromuxcsi, UCHOIb30BaHUE HApSALy CO CTaHIAPTU3HPOBAHHBIMU MUCHMEHHBIMU
WIH YCTHBIMH paboTamMu Takux (OpM U METOIOB OLIEHKH, KaK MPOEKTHI, IPAKTUUYECKHE PadOoTHhl,
TBOpUYECKHE PaOOTHI, MOATOTOBKY BUPTYaIbHOM SKCKYPCHH.

B ydebGHOM mpormecce ans BBIABICHHS NPUYMH 3aTPYIHEHHS B OCBOCHHUU MPEIMETHBIX
pEe3yabTaTOB MPOBOMATCS IHATHOCTHYECKUE pPAOOTHI, JUIsl OIpPENENICHUS YPOBHS OCBOCHHS
MPEIMETHBIX PE3yIbTaTOB — IPOMEXKYTOUYHBIE U UTOTOBBIE TPOBEPOYHBIE PAOOTHI.

[Iporpamma mnpenycmaTpuBaeT U (GEepeHIMPOBAHHBIA MOIX0A K HU3YYEHHI0 Y4eOHOH
JUCHMIUIMHBL:  JUISL  OAApPEHHBIX OOYy4aroIMXCs, CpEeJHUH YpOBEHb OOJyY€HHOCTH, JUIs
00yJaronuXxcsi UCIBITHIBAIOIINX TPYTHOCTH B OOYYEHHUH U C OCIa0JICHHBIM 3]I0POBBHEM.

[Tporpamma mpeaycMaTprBaeT peain3aluio JMYHOCTHO — OPUEHTHPOBAHHOTO W CUCTEMHO —
NesITeIbHOCTHOTO MOAX0/1A.

[Tpu peanuszanuu NporpaMMsbl UCIOIb3YIOTCS CIEAYIOIINE MeJarorn4eckue TEXHOIOTHHU:

— pa3BUTHE KPUTHUECKOTO MBIIIICHHS,

— nH(OPMaAITMOHHO-KOMMYHHKATHBHEIE,

— poOJIEMHBIE,

— MPOEKTHBIE,

— UTPOBBIE,

— TPYIIIOBEIE.

1.4 PexomMeH1yeMO€e KOJIMYECTBO YaCOB HA OCBOSHHE MTPOrPaMMBbI TUCIUIIIIHBI.

MaxkcumanbHON yueOHOM Harpy3ku cryneHTa 141 wacoB, B TOM ducie: 00s13aTeNbHOU
ayJIMTOPHOW y4eOHOH HAarpy3ku cTylaeHTa 94 YacoB; caMOCTOATENbHOW  paboThl cTyneHTa 47
YacoB.

Y4eOHBIM MJIaHOM MPeyCMaTPUBACTCS IPOBEACHNUE UTOTOBOW aTTecTalluu B popme

QG epeHIIMPOBAHHOTO 3a4eTa.



2 CTPYKTYPA U COJEPXKAHUE YUEBHOM  JUCLIMITIVHBI
2.1 O6bem y4eOHOM TUCIUTUTHHBI ¥ BUIBI Y4€OHOW paObOThI
OO0veM yueOHON IUCHMIUIMHBI W BHUIBl y4eOHOW pabOThl TPEACTaBICHBI B TaOJIMIE HUXKE.

Tabnuma — O0beM yueOHOM TUCITUTIIIMHBI U BUIBI y4eOHOU paboThI

Bug yuebHoii paboTh O6Bem yacos
MakcumManbHasi yueOHas Harpy3Ka (BCero) 141
Obs13aTenbHas ayTuTopHas yaeOHas Harpy3Ka (Bcero) 94
B TOM YHUCIIE:

J1a00PATOPHBIC 3aHATHUS 20
MPaKTUYeCKUe paboThI 18
CamocrosTenbHas pabota o0yyarorierocs (BCero) 47
B TOM YHCIIE:

COCTaBJICHMSI YPaBHEHUI XUMHUECKUX peakuit 17
MOJATOTOBKA JOKIaaa (COOOLICHMsI) MO 3asABJICHHOW TeMe (s O0yYaroIuxcs ¢ 6
0CJ1a0JIEHHBIM 3I0POBBEM)

COCTaBJICHHE KOHCIIEKTOB. 8
TectupoBanue. 16

Wrorosas arrectanus B ¢opMe 3aIUTHI TpoekTa B popme nuddhepeHInpoBaHHOTO
3ayeTa




2.2 TemaTu4eckuii TUIaH U coJlepKaHNe y4eOHON TUCIIUIUTMHEI
Tabnuua — TemaTnueckuii mian u cogepkanue yaeOHON AUCIUTUINHBI

Hammenosanne O6wem | YpoBeHb
Copneprxanue yaeOHOrO MaTepuaa, 1abopaTopHble pabOThl U MPAKTHUECKHE 3aHATHS, CAMOCTOSTENbHAs pad0Ta CTY/ICHTOB.
pa3aenoB U TeM 4acoB | OCBOCHHMS
Paznen 1. Teoperuueckre OCHOBBI HEOPTaHUYECKOU XUMUH. »
Tema 1.1 ConepkaHue y4eOHOTO MaTepUaa;
Teopetnueckue 1. Xxumwus—Hayka O BELIECTBaXx,
aCIeKThl OCHOBHBIX 2. OCHOBHbIE ITOHATHS XUMHH,
pa3aenoB XUMHUH. 3. 3aKOH IIOCTOSIHCTBa COCTaBa,
OcHOBHBIE 4. 3akoH ABOTajpo U CIE€JCTBUE U3 HETO, 6
XUMHYECKHE 5. 3aKOH COXpaHECHHMS MacChl BEIIECTB,
MOHATHS M 3aKOHBI 6. Pemenne 3a1a4 Ha OCHOBHBIE 3aKOHBI XMMUH,
XUMHH. 7. Tlepmommdeckwii 3ak0H 1 nepuoamdeckas cuctema /.M. MeHmeneeBa B cBeTe YICHHUH O CTPOSHUH aToMa,
8. IlpmHUIMI NOCTPOSHHS NEPHOANIECKON CHCTEMBI 3JIEMEHTOB.
TeopeTrndeckoe 3aHATHE:
«OCHOBHBIE XMMHUYECKHE IOHATUS XUMHN» 4 1
«OCHOBHBIE 3aKOHBI XUMHUI
IIpaxTrgeckoe 3amsTre Ne 1 2 2
«PereHne 3a1a4 Ha OCHOBHBIE 3aKOHBI XUMHID»
Tema 1.2. Cognepxanue ydeOHOTO MaTepuana:
CrpoeHue atoma U 1. Crpoenue atoma.
MIEPUOTNIECKUI 2. KsaHTOBBIC UKCIA.
3aKOH 3. Ooma xapakrepuctuka S — P — D — 3J1eMeHTOB, MX OHOJIOrHYECcKasi pOJlb.
JI.1. Menneneera. 4. Tlpunauwmn [aynu. 10
5. IlpuHUIMD HaUMEHbIIEH YHEPTHH.
6. OnexkTpoHHBIE KOHPUTYPALIMK aTOMOB AJIEMEHTOB.
7. DHeprusi HOHW3AIMH, YJHEPTHS CPOJICTBA K AJIEKTPOHY, SIEKTPOOTPUIATEIHHOCTh, BAJICHTHOCTD, CTEIIEHb OKHCIICHHSI.
8. Paamyc atoma, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.
9. [IlporHo3upoBaHHe XUMHYECKUX CBOIMCTB B IIEPHOANIECKON CHCTEME U DJIEKTPOHHOTO CTPOCHHSI.
Teoperuueckoe 3aHATHE:
«Ilepuogunueckuii 3axon .M. Menaeneesa. Otkpeitie J.M. MenneneeBsiM Ilepuoandeckoro 3akona. Ilepumoguueckuii 3akoH B
¢dopmynuposke J[.11. Menneneesa» 6 1

«Ctpoenue aroma u nepuoandeckuii 3axkon .M. MenaeneeBa. ATOM - CIIO)KHAsI YacTUIIA»
«Ilepronnyeckas TabianIa XUMHUUECKUX DJIEMEHTOB - Tpadrueckoe 0TOOpakeHHEe ePHUOIIMIECKOTO 3aKOHA




CamocrostenpHas padora:
1. «BeImojHeHNE YNPa)KHEHHWH 110 COCTABJICHUIO JJIEKTPOHHBIX M rpaduyeckux (OpMYJl CTPOCHHsS 3JEKTPOHHBIX 000JI0YeK

aTOMOB» 4
2. «CocraBnenue pedeparos 1mo Teme «CoBpeMeHHbIE IPEICTABICHHUS O MIEPHOTATHOCTI
Tema 1.3. ConepxaHue yueOHOTo MaTepuana;
Xumuueckas CBsi3b
M CIpOeHHE 1. mpupoja, KiaccupUKaIHs, IKCICPHUMEHTATbHBIC XapaKTEPUCTHKU XUMHUYCCKON CBSI3H, 8
MOJIEKYIL. 2. MEXaHU3MbI 00pPa30BaHUs XUMHYCCKOH CBSI3H,
3. TMOJIApHBIC U HETIOJIIPHAS KOBAJICHTHAS CBsI3b, JOHOPHO — aKIICNTOPHAS, HOHHAS, METAJTMYECKAsl, BOJOPOIHASI CBS3b,
4, THUIIBI KPUCTAIIIMYECKUX PCHICTOK,
5. mporHosupoBaHue GU3NIESCKUX U XUMUUCCKUX CBOWCTB BEIIECTB, UCXO/IS M3 TUIIA XUMHUUCCKOW CBSI3H.
Teoperndeckoe 3aHATHE:
«VloHHas XUMHUYECKas CBsI3b, KOBAJICHTHAS XUMHIECKAs CBS3b, METAIUIMICCKAS CBA3bY 2
[Ipaktuueckoe 3anarue Ne 2:«Buabsl XUMHUUYECKUX CBSI3EN» 2
CamocrosrenbHas paboTa:
1) mombopka MaTepralia ¥ HallFCaHUE MOKJIaaa 1o TeMe «Pa3BUTHe TEOPUH XUMHUIECKOH CBSI3NY, 4
2) cocTaBIICHHE TECTOB M ATAJJOHOB OTBETOB K HUM II0 TeMe «BIHsIHNe XUMHYECKON CBSI3U Ha CBOWCTBA COCTUHECHUI.
Tema 1.4 Coneprxanne y4eOHOTO MaTepHana:
Knaccugukarms
HEOPraHMYeCKUX 1. Kunaccudukamnus OKCHI0B, OCHOBAHHIA, KUCIIOT U COJICH.
COETMHEHHS. 2. Tenermdeckas CBSI3b MEXKIY KJIACCAMH HEOPTAaHHMYECKIX COSTUHCHHN.
KoMIUIeKCHELE 3. Kiaccudukanus, ctpoeHre, HOMEHKIATypa, MOTyIeHNEe KOMIDICKCHBIX COSIMHEHUH, BUABI XUMHUUECKON CBSA3H B KOMILICKCHBIX
COeTMHEHUS COCTUHCHUSX. 12
4, COCTaBHeHI/Ie XUMHUYCCKUX q)OpMyJ'I, COC}II/IHCHI/Iﬁ B COOTBETCTBUHU CO CTCIICHBIO OKUCJICHUA XUMHUUYCCKUX 3JICMCHTOB.
5. Cocrasiienue ¢Gopmys, Ha3BaHWN, YpaBHCHHHA pEaKI[Uil, XapaKTePHU3YIOIIMX CBOMCTBA M CHOCOOBI IOJYYEHHUS OKCHJIOB,
OCHOBAHUM, KHUCIIOT U COJIEH.
Teoperndeckoe 3aHATHE:
«ArperarHbie COCTOSHHS BEIIECTB M BOJOPOIHAS CBs3b. TBEp0e, KUIKOE 1 ra3000pa3HOE COCTOSIHUAE BEIIECTB.»
((OKCI/I}IBI M X CBOICTBa) 10
«Kucaorel 1 ux cBoiicrBa. KucioTsl kak QJICKTPOJIUTHBI, UX KJ'IaCCI/I(bI/IKaHI/IH 110 pa3IMYHBIM ITPU3HAKaM.)»
«OcHOBaHUS 1 UX cBoWcTBA. OCHOBAHMSA KaK JIEKTPOIUTHI, MX KIACCU(PHUKAIIHS [0 PA3IMIHBIM IIPU3HAKAM. )
«Comu n ux coiictBa Cosu Kak 35eKTpoduThl. CONM CpeTHuEe, KUCIbIe U OCHOBHBIE. »
CamocrosTenpHas padboTa: )

CocraBiieHre MyJIbTUMEINHHBIX MTPE3CHTAIHIA IO TEME: CBOMCTBA KJIACCOB HEOPTAHUMYECKUX COETMHEHUN




Tema 1.5. ConepxkaHue yueOHOro Marepuaa:
DneMeHTHI
XUMHUYECKOI 1. OcHOBHbIEC NOHATHS TEPMOJUHAMHKH.
TEPMOIUHAMUKH 2. TIlepBslif 3aKOH TEPMOIUHAMUKH.
3. TlonsTne o caMONPOM3BOIBHBIX MPOLIECCaX. 6
4. DHTpomHS.
5. BTopoii 3aK0H TEPMOIMHAMUKH.
6. Omueprus ['ubd6ca.
7. 3axoH I'ecca.
8. Cnexncreue u3 3aKoHa
TeopeTudeckoe 3aHATHE:
«Knaccngpukanust XHMHYECKUX peakiid. Peaknun coeqMHEeHHH, pa3IoXeHus, 3aMeeHNs], 00MEHa.»
«KaTamurnueckue peakunu. TemnoBoit apdext xumudecknx peaknuii. TepMOXUMUYECKUE YPaBHEHH»
«ObpaTnmble 1 HEOOPATUMBIE PEaKIUH. XUMHUIECKOE PABHOBECHE U CIIOCOOBI €TO CMEIIECHHS»
Tema 1.6 Coneprxanue y4eOHOrO MaTepHuaa:
PactBopsl u  ux 1. Tlonartue o paCTBOPUMOCTH BELIECTB U PACTBOPUTEIIE.
KOJUIUTaTUBHBIE 2. Twunparuas teopus pactsopos /I.11. Menzeneesa.
cBoiictBa. Crioco0bI 3. Bunsi pactBOpOB.
BBIPQKCHUS 4. Bopja kak pacTBOPUTEIb.
KOHLEHTPAIIH 5. PactBopeHune Kak (HU3MKO-XUMHIECKHUI Iporecce.
pacTBOpoOB 6. 3aBHCHMOCTH PaCTBOPMMOCTH PA3INYHBIX BEIIECTB OT ITPUPOJIBI
7. pacTBOPUTEINS, TEMIIEPATYPHI U IABICHHUS.
8. KommuraTuBHbIE CBOWCTBA pa30aBIEHHBIX PACTBOPOB.
9. TIlousTre 0 MaccoBOM HoJie
10. M3ydeHue anropuTMOB PEIICHHMS 3a/1ad 110 MPUTOTOBJICHHIO PACTBOPOB.
11. Pemienue 3a7a4 1o NMPUTOTOBIEHUIO PACTBOPOB.
Teopernueckoe 3aHATHE:
2
«Bopa. PactBopsl. PacTBopenue. MaccoBast 10J1s1 paCTBOPEHHOT'O BELIECTBA
CamocrositensHas pabora:
1. BrmonHeHWe yHpaXXHEHWH B pacyeTrax sl TPUTOTOBICHUS PAcTBOPOB 3aJaHHON KOHIEHTpAIMKM IIpH pa30aBiIeHUH
KOHIIEHTPUPOBAaHHBIX PACTBOPOB BOAOIA. 4
2. BeinonHeHHe ynpaKHEHU B pacdeTax /sl IPUTOTOBJICHHUS PACTBOPOB IyTEM CMEIIMBAHUS OJTHOIO U TOXKE BEIIECTBA Pa3HOi
KOHIIEHTPAIIUH C MCTIOJIE30BAaHUEM TIPUBHIIA KKPECTaA».
3. OdopmiieHre TabIuIl IO TEME.
Tema 1.8 Coneprxanne yaeOHOrO MaTepHaa: 10

Teopus

1.  DnexTposnThl ¥ HEAJICKTPOIIUTHI.




3JIEKTPOJIUTUYECKO
M JUCCOIMalMU.

OCHOBHBIE TIOJIOXKECHUS TEOPUH IIEKTPOIUTHUECKOMN JTHUCCOIHALIIH.

MexaHu3M JUCCOLUALK KUCIIOT, OCHOBAHHM, COJICH.

[onsiTre 0 cTeneHu U KOHCTaHTE JUCCOLUALINH.

CunbHBIC U cT1a0bIe AIIEKTPOIIHTHL

XUMUYECKUE PEaKIMN MEXIY 3JIEKTPOIINTAMH.

MormnekysipHbIE, TIOJIHBIE U COKPAICHHBIC YPaBHEHUS.

[Ipu3Haku TedeHNs peakunii 0OMEHa 10 KOHIIA.

. Bopma xak cnaOsIif HIEKTPOIUT.

10. OcoOeHHOCTH PacTBOPOB CIIIBHBIX ANEKTPONIHUTOB. MOHHAs CHta QIIEKTPOIUTOB.

©oOoNo GO RA~WDN

Teoperuueckoe 3aHATHE:
«QnexTponuTrHieckas aucconyanus. CuibHble U ciabble 37eKTposuTbl. OCHOBHBIE MOJIOKEHUS TEOPUH NEKTPOIUTUUECKON
JICCOITHALIUI

JlabopaTopnast pabotaNel:
«Peakuyyi HOHHOIO 0OMEHA

CamocrosrensHas pabora:
IMonbop matepuana u HanmucaHue pedeparos 1o Teme: «lcrnoap30BaHNe peaknuii HFOHHOTO 0OMEHa B 1a00paTOpHOI
JMAarHOCTHKE»
CocraBneHue cioBapst TS PMUHOB M MICEMEHHOE ONPE/ICNICHHE TIOHATHH TI0 TeMeE.

Tema 1.9
I'unponus coneil.

ConeprkaHne yaeOHOTO MaTepHaa;

CymHocTh Ipornecca THApoIN3a.

Tumel ruaponmsa.

CreneHp ruaponnsa.

@DakTOpbI, BIUSIONNE Ha CTENICHb THAPOJIN3a.

CocraBneHns ypaBHEHHsI THAPOJIN3a COJICH, ONpeieeH s KUCIOTHOCTH CPE/IBI.

agkrwdE

Teoperndeckoe 3aHsATHE:
«"'uaponus conei»

CamocrosrenpHas pabora:
CocraBiieHue MyHBTHMeI[HﬁHLIX npe3eHTau1/H71 10 TEMCE: «Hpoueccm TUAPOJIM3a B XUMUW

JlaGoparopnas pabotaNe2:
«VcnipITaHAe PaCTBOPOB COJICH MHIUKATOPAMID

Tema 1.10.
OKHCIIHTEIPHO — —
BOCCTAHOBHUTEIbHEI
€ TIPOIIECCHI.

Coneprxanue y4eOHOrO MaTepHania:
1. TloHsATHE O CTENEHU OKUCICHUS, 00 OKHCIIUTENIE, BOCCTAHOBUTEIE, OKMCIIEHHH, BOCCTAHOBIICHHH.
2. CuibHbIE OKMCIIUTENHN, CUIILHBIE BOCCTAHOBUTENH.
3. BemecrBa ¢ ABOMCTBEHHBIMH CBOMCTBAMU.

11




Krnaccudukanus OKUCIUTENbHO — BOCCTAHOBUTEIBHBIX PEAKIUH.

@DaxTophl, BAUAIOLINE HA IPOTEKAHHE OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKLIUIA.
CocraBnenne OBP, paccraHoBka KOA(QQHUIIMEHTOB METOIOM DJIEKTPOHHOTO OanaHca.
VYpaBauBanre OBP HOHHO — AIIEKTPOHHBIM METOIOM.

IIporao3upoBanne nporekanust OBP.

N A

TeOpeTI/I‘IeCKOC 3aHATUC!
«OKHCIIUTEIBLHO — BOCCTAHOBHUTEIILHBIC TIPOLIECCHI. Crenenp okuciieHns. OKUCIIUTEIb U BOCCTAHOBUTEIL. BoccTaHOBICHUE U
OKHucjIeHHne. MeTon SJIEKTPOHHOTO Oananca JJIs1 COCTaBJICHUA ypaBHCHI/Iﬁ OKHCJIIUTCIBHO — BOCCTAHOBUTCIIBHBIX peaKuHﬁ.»

HpaKTI/I‘{eCKOG 3anstue Ne3: <<I/I3yquMe OKUCJIUTECIIBHO — BOCCTAHOBUTEJIbHBIX IPOLECCOB.»

CamocrosTensHas padora:
Brmonaenne ynpaxueHni mo cocrasiaeHno OBP u paccTaHOBOK K03(GHUIIMEHTOB METOZOM MOIYPEaKIHH.

JlabopaTopras paboTa Ne3:
«OO01Ire cBOMCTBa METAIIIOBY

JlabopaTopras paboTa Ne4:
«PemnieHne sKCIIepUMEHTABHEIX 337124 1o TeMe: «Hemerams»

Pazgen No2

buonorus xak HayKa, ME€TOJbl HAYYHOI'O IMO3HAaHUA

66

Tema 2.1
Xumugeckas
OpraHu3aIus
kieTku. CTpoeHue
KIJIETKU

Copepxanre yueOHOTO MaTepuana;

1.xnetouyHas reopus. JKu3HEHHBIH UK KIETKH,

2. XMMHYECKHUE AJIEMEHTHI, BXOJSIINE B COCTaB KJIETKH. Heopranuiyeckue BeliecTBa KIETKH,

3. opraHuueckue BenecTsa KieTku. CtpoeHne aMuHOKUCIOT. CTpOeHHE U CTPYKTYpPHI Oernka,

4.cTpoenue, knaccuuKays, GyHKINN JUIUI0B, CTPOCHUE, KiIacCu(UKays, QyHKINH yriIeBOIOB,

5. IOHATHE 0 BUTAMHHAX, KIIaCCU(HUKAIHA U POJIb BUTAMUHOB B opranmme. Ctpoernne cunte3 u pyakmmn JHK, PHK, AT® B
OpraHusMe,

6.reHeTHUeCKHA KO/

7) knerounbie MeMOpansbl. Lluroruiazma. Ctpoenue U QyHKIUH OPraHOMIOB KIETKH,

8) cTpoenne u GpyHKIMH spa KieTku. CTpoeHue U poiib XxpomocoM. KapuoTwr,

9) dbopMbI KIETOYHOH OpraHu3anuu (3yKapHoTh, MPOKaproTh). JKuBOTHAs KieTKa. PacTurenbHas KiieTka,
10) HekneTouHbIe GOPMBI KU3HU. Brupycsl

22

Teopeanecxne 3aHATHA:

Xumudaeckas OpraHm3anus KJICTKHU. HeOpI‘aHH"ICCKI/IG BCIICCTBA KIICTKH,

((Opl"aHI/ILIeCKI/IC BCIICCTBA KJICTKHU. BGJ’IKI/I», «Opl"aHI/ILICCKI/IC BCIICCTBA KJICTKH. (DepMCHTI)I U BUTaMHHBI»,
((OpFaHI/I‘lCCKI/Ie BCIICCTBA KJICTKH. ATq)», «CTPOGHI/IG nu (l)yHKIII/II/I YTJI€BOAOB U JIMIIUAOB».

JlaGopatopHoe 3aHsTHE No5:
H36HIO}ICHI/IQ KJICTOK paCTeHI/Iﬁ 1 )KUBOTHBIX IO MUKPOCKOITIOM Ha I'OTOBBIX IperiapaTax




Jlaboparoproe 3ansarue Ne 6:
[TpuroroBneHue U ONMCaHHE MUKPOIPENAPATOB KICTOK PaCTEHHUH

IIpaxkTuyeckoe 3anarue Ne 4:
«[IpuroroBieHue U ONMCaHUE MUKPOIPENApaTOB KIETOK PaCTEHUI

CamocrositenbHas paboTa 00yJaronuXcst:
TeMbl 11 COOOILIEHMS:
«UcTopust n3ydeHust KISTKI,
«Pomb OEIKOB B MMTAHUN YEJIOBEKA U JKMBOTHBIX,
«BrusHIE KOHCEPBAHTOB HA OPTaHU3M YEIIOBEKA U KIBOTHBIXY,
«MepbI TPOUITAKTAKA OTPABICHNS MHUIEBBIMHU MIPOIYKTAMI»,
«Bcé 0 OMOJIOrH4ecKH aKTUBHBIX TOOABKax,
«IIpaBna o MOy,
«He3zameHnMble aMUHOKHUCIOTHL. MIX posib B opraHuzMe»

10

Tema 2.2
NunuBuayansHOE
pa3BuTHe
opranusma

Copneprxanue yueOHOr0 MaTepuaia:

. IOHSITHE MUTO3a, €TO POJIb JJISl OPTaHU3MOB,

. IOHSITHE MeH03a U €r0 POJIb JIJIsl OPraHU3MOB,

.(bopMupoBaHKe MOIOBBIX KIETOK,

. TIOHATHE U BUIIBI OECIIONIOr0 pa3MHOXKEHHs. [IOHATHE U BUIIBI IOJIOBOTO Pa3MHOKEHUS,

. OIJIOZIOTBOPEHUE,

. IOHATHE dMOPHOHATBHOTO pa3BuTHs. CTagiu "MOPHOHATIFHOTO Pa3BUTHS,

. TIOHATHE U OCHOBHBIC M3MEHEHUS, TPOUCXOIAIINE B OpraHU3Me, Ha CTaIUH MOCTAIMOPHOHATBHOTO pa3BuTus. [IpsiMmoe u Hempsimoe
pa3BUTHE

~NOoO O R~ WN
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Teoperndeckue 3aHATHS:

«Jlenenue kineTku (MUTO3)», «POPMUPOBAHKE TTOJOBBIX KIETOK», BUABI pa3MHOXKEHHs. OIUIOJOTBOPEHHEY,
«JIBOifHOE OILTOJIOTBOPEHHEY, SMOPHOHAIBHOE PA3BUTHEY,

«IToctambproHansHOe pa3BuTie. OCHOBHBIE 3aKOHBI PA3BUTHS OPTaHU3MOBY.

JlabopatopHroe 3ausTre Ne7:
CocraBiieHHe MPOCTEUIIMX CXEM CKPEIIMBAHMS

JlaGopatopHoe 3ansThe No§:
BrIsBIeHNE HCTOYHUKOB MYTareHOB B OKpY KaroIei cpeie (KOCBEHHO) U OI[EHKAa BO3MOJKHBIX ITOCTIEICTBUH MX BIMSHUS HA OPTaHU3M

JlabopartopHoe 3ausTHe Ne 9:
N3ydeHue n3aMeHYMBOCTH

IIpaktuueckoe 3ansatue Ne 5:
Pemenne OJICMCHTAPHBIX T’CHCTUYCCKUX 3aJ1a4

CamocTrosTenbpHas padborTa:
Pedepar «HepecT y pa3HsIx BuaoB KamdaTckux peioy,
[Ipesenranusa «OmrrOka TpUPOIBI,
CooO1menne « Bimsiane ankorosst Ha 5SMOpHOHAILHOE U TOCTAMOPHOHAIIBHOE Pa3BUTHE
OpTraHU3May,




Coobmenne «He ObIBaeT HE OMACHBIX HAPKOTUKOB!»,
Coobmenne « Ctpecc! Uto 310?»

Tema 2.3

DBOJIIOIUOHHOE
yuenue Y.[lapBuHa

CogepxaHue yuyeOHOrO MaTepuaa:

. ICTOPHS Pa3BUTHS SBOJIIOIIMOHHBIX UJieil. JlokasaTenbcTBa 9BOJIIONY,

. IPETIOCHUIKH ISl CO3JaHUS IBOTIONMOHHOI Teopru Y.lapBuroM. OcHOBHEBIE TIoT0keHUs Teopun U.JlapBuna,

. ICKYCCTBEHHBIN 0TOOpP. BHp! HekyccTBeHHOTO 0TOODA,

. €CTECTBEHHBIH 0TOOP. @OPMEBI €cTECTBEHHOTO 0TOOpa. IIpHCIIOCOOICHHOCTE KaK pe3ybTaT ISHCTBHS €CTECTBEHHOTO 0TOO0Pa,
. bopr0a 3a cymecTBoBaHue. Buibl 60prOBI 32 CyIiecTBOBaHKE

OB WN PR
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TeopeTuueckue 3aHITHS:

«MckyccTBeHHBIH 0TOOp. BUIBI HCKYyCCTBEHHOTO OTOOPay,

«EctecTBenHsbI 0T00p. POpMBI ecTecTBEHHOro 0TOOpa. IIpucrnoco0IeHHOCTh Kak pe3yabTaT JeHCTBUS €CTECTBEHHOTo 0TOopa. bopnoa
3a cyuiecTBoBaHue. Buasl 60pb0BI»,

Jlabopatoproe 3ausTHe Ne 10:
«Omnucanne ocobeil Buaa no Mop(hoI0THIECKOMY KPUTEPHION»

IIpaxTryeckoe 3ansTue Ne 6:
BrLsiBiieHHE U3MEHYUBOCTH Y 0COOEH OJHOTO BUIA

IIpaxTryeckoe 3ansTue Ne 7:
BrisiBnienue npucnocoOieHuid y OpraHu3MoB K cpezie 00uTaHus

CamocrosTenbHas paboTa 00yJaromXcCst:

Pedepar «buorpadus U.Japeunay,

Pedepar «3Bomonnonnsre unen XK.b.Jlamapka

«Cucrema npupoas» K.JIunnes. VIx 3HaueHue A1 pa3BUTHSA ONOTIOTHUIY,
Coobmmenne «IIpucrnocobIeHHOCTh KAMYATCKUX KHUBOTHBIX K Cpesie 0OUTaHMsD»

Tema 2.4

OCHOBEI PKOJIOTHI

Cojaeprkanue yueOHOr0 MaTepuana:

1 . nousitue sKon0ruu. Jxonorundeckue haxTopsl. THUIIBI FKOJOTHIECKUX B3aUMOOTHOIICHHH,
2 . skonornyeckue cuctemMbl. CTPYKTypa ¥ CBOMCTBA IKOCHUCTEM. DKOJOTHYCCKHE HUIIIH,

3. cykueccud. ArporeHo3bl. DKOCHCTEMa TOPOIOB,

4 . mUIIEBLIE LETH

12

TeopeTuueckue 3aHATHUS:
«Oxonorus. DKonoruueckue (akTopbl. IKOJOTHIECKHE CUCTEMBI»,«BUIOBas M MPOCTpaHCTBEHHAs! CTPYKTypa dKocucTeM. [luieBbie
CBSI3M, KPYTOBOPOT BEIIECTB U SHEPTUU B IKOCHCTEMAX),
«Me)XBHIOBBIE B3aNMOOTHOIIEHUS B 9KocucTeMe. CyKiieccuu. ATponeH03b.

[paxTrueckoe 3anaTue Ne 8:
CocraBiieHHe CXeM Iepeavyr BEIIECTB U SHEPTHuH (LeTel TUTaH!s)

IIpaxTryeckoe 3ansaTue Ne 9:
BrlsiBIeHNE aHTPONOT€HHBIX U3MEHEHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH

IIpaxtuyeckoe 3anarue Ne 10:
CpaBHHTENIBHAS XapaKTEPUCTHKA IPUPOJHBIX IKOCUCTEM U arpO3KOCUCTEM CBOEH MECTHOCTH.




CamocrosrenbHas padoTa: CaMocTosITenbHAs padoTa 00YUAIOIINXCS:
CooOrienne «YHHKalIbHas dKocucTeMa KamuaTkmy, 4
Coobmenne « [IpuMeHeHrE IKOTOTMICCKUX 3HAHUHN B MPAKTHYCCKON JCATEIHHOCTH YCIOBEKAY

Bcero: 141




3 YCJIOBUA PEAJIM3ALIUU TTPOT'PAMMBI IV CLIUTTJIIMHBI

3.1 TpeboBaHUs K MUHUMAJIbHOMY MaTEpUAIIBHO — TEXHHYECKOMY 00eCrieueHUI0

Peanuzanus nporpaMMbl JUCUUIUIMHEL TPEOYET HATMYUS Y4eOHOro KaOUHEeTa XUMHH.

O06opynoBaHue yueOHOro KabuHeTa:

Mebenpr u cranuoHapHoe 00OpyAOBaHHE: JIEMOHCTPAIMOHHBIM CTOJ, JOCKa ayduTOpHas,
J0CKa WHTEPAaKTUBHAs, KHIDKHBIA mIKad, mKad aasd XMMUYECKHX PEaKTHBOB, KA A XMMUYECKOH
nocynel, ceid, mkad BHITSHKHOW, MOMKa yHMBEpcalbHasi, CTOJN JUIsl BECOB, CTOJ Ui MPUOOPOB, CTO
MpenojaBaTeNbCKUi, CTOJ JaOOpaTOpHBIN, CTON AJis J1abopaHTa, CTON Al KOMIBIOTEpa, CTYN JUIs
nabopaHTa, CTyN Ui MpenojaBaTens, CTyl Ui CTyJIeHTa, TabypeTka JabopaHTta, TyM0a ¢ SIIUKaMU U
IBEpIEH, mKad — CTeIax.

JlaGopaTopHoe oOopyaoBaHue, amnmapaTbl U TPUOOPHI: OaHs BOASIHAs, BEChl aHAJTUTHYECKHUE,
JUCTHIUISITOP, TEXHOXUMHUYECKHE BEChI, XOJOJIMUIBHUK OBITOBOM, IIKAa() CYMIMIBHBIM, OTHETYIIUTENb,
KOHTEIHep AJI1 PeYyHOro fecka, KaHUCTpa JUIsl TUCTHILIMPOBAHHOW BOJBI, IITATHBHI METAILTHYECKHE,
OCHalIEHHbIE HA0OpaMH JIaloK U KOJIELl, CYLIMIIKA JIJIsl CTEKJIIHHOM IOCY/IbI.

JlaGoparopHble NPUHAUIEKHOCTH U JlabopaTopHas NOCyAa: amnTeyka JJs OKa3aHWs IepBOM
MEIUIIMHCKOW MOMOIIM MpU 0XKOrax, mopesax, Oymara uHAUKatopHas yHuBepcaiabHas (100 momnocok),
Oymara (QuibTpoBajibHasi, BaTa TMTPOCKONMUYECKAs, BEIPO IMOJHUITUICHOBOE C KPBIIIKOM, Hep>KaTesu
IUIE TIPOOMPOK, epll TOCYOHBIN, epIl MpOOMPOYHBIN, KapaHAall M3 BOCKAa IO CTEKIy, Habop
XO3SICTBEHHBIX HMHCTPYMEHTOB, TIIaJIOYKH CTEKJISIHHBIC, THHIET, TMPOOKH PE3MHOBBIE (Pa3HOTo
JIMaMeTpa), pPEe3UHOBBIE IepyaTKH, CeTka acOecToBas MeTajulMyecKas, CIHMPTOBas ToOpeika, Ta3
MOJIMATUIICHOBBIN, TPYOKH cTeKJsiHHbIE (d=4MM), hapdopoBbie TPEyroIbHUKH, IITATUBBI I IPOOUPOK
Ha 10 rHe3n, mmarenu MeETAJUIMYECKHE, JIOKKH IUIAaCTMACCOBBIE JUIS CHITYYUX PEAKTHBOB,
MUKpOILTIaTeNb, NpoOupku nadopatopHsie (10Mi), cTakaHbl XUMHUYECKHE ¢ HOCUKOM (50 MiT), cTaKaHBbI
xumuueckue ¢ HocukoM (100 mi), crakanbl xuMudeckue co mkanoi (400 mi), KoiaObl KOHHYECKHE
Opnenmeriepa (250 ™), BOpoHKa CTekIsHHas KoHuueckas (d=75), OmwKcC, CTakaHYUKUA IS
B3BCIIMBAHMS, CKISTHKH st peakTuBOB (500 Mur), SKCHKATOp, CKISHKHA Jis peakTHBOB (250 M),
ckIsHKUA ¢ TyOycom (2000 mut), konObl muiockogoHHBIE (250 Mut), KoJObI muiockogoHHbIe (500 M),
KOJIOBI TIIOCKOMOHHBIE co numdom (250 mi), konObl mIockooHHBIE co mumdom (500 M), cTexna
YacoBBIE, KPHUCTAIIM3ATOp, TPYOKH XJOpKajblMeBble (JUIMHOM 125 MM), mpenMeTHbE CTeKIa,
dapdopoBas gama, cTynka dpaphopoBast ¢ IECTUKOM (86 MM).

TexHUYeCKHe cpencTBa 00yIEeHUs: KOMITBIOTEP, MYJIbTUMEINA CHCTEMA, JTOCKa.

WNHCTPYKTUBHO — HOpMAaTHBHAS JOKYMEHTALIHS

1. TocynapctBeHHble TpeOOBaHMS K COICPKAHUIO M YPOBHIO IMOATOTOBKM BBIMTYCKHHUKOB II0

CIICHHUaJIbHOCTH



2.  3akonbsl  Poccuiickoii =~ ®Penepanuu, IlocTaHoBIEeHHWS, MOpHKa3bl, HHCTPYKIIUH,
uHpOpMalMOHHbIE TNUChbMa MuHHCTEpcTBa OOpasoBaHust M Hayku Poccuiickoit ®exepauuu u
MuHucrepcTBa  34paBOOXpaHeHUs W couuManbHOro  passurusa  Poccuiickoir  ®enepanuy,
COOTBETCTBYIOLIME IPOPUITIO JTUCLUILIUHBL

3. UHcTpykuuu 1o oxpaHe TpyZa, MPOTHUBOINOKAPHOM 0€30IacHOCTH U IPOM3BOJCTBEHHOM
CaHUTApUU

4. Ilepedenpb MaTepuaIbHO — TEXHUYECKOTO U y4eOHO — METOIMYECKOT0 OCHALICHNS KaOMHEeTa

VY4ebHO — nporpaMMHasi JOKyMeHTaLUs:

1. npumepHast mporpamma yuyeOHOM JUCHUIUIMHBI «BHOXUMU»;

2. paboyast mporpaMMa y4eOHOM JUCIUTUINHBI «BHOXuMus»;

3. KaJIeHJapHO — TEeMAaTUYECKHU TUIaH Y9eOHON AUCIUIUTUHBI «BrHoXuMus»

YuebHo — MeToinYecKas JOKYMEeHTaIus:

1. yue6HO — MeTOAMYECKHE KOMIUIEKCHI 10 TEMaM;

2. yueOHO — METOIMYECKUE TTOCOOHSI YIIPABIISIONIETO THIIA.

Y4eOHO — HarJIsIIHBIe TIOCOOUS:

l.11ocKocTHBIE CpeicTBAa 00yUYeHHUs: TaOIMIIbI, IIAKAThl, CXEMBI U JIp.;

2. 00beMHbBIE BOCIIPOU3BEICHUS HATYPaIbHBIX 00BEKTOB: MaKEeThl, MOJIEIIH;

3. KOMITBIOTEPHBIC TIPOTPaMMBI (00yUarOIHe ¥ KOHTPOJIUPYIOIIHUE ),

4. BuneopuIbMBI, Claii]] — (UIBMBI, JJIEKTPOHHBIE 00pa30BaTENbHBIE PECYPCHI AJIEKTPOHHBIE
JUJTAKTUYECKUE MaTepuasbl, 3JeKTPOHHbIE yueOHble TOcoOus).

3.2 UndpopmannonHoe obecrieueHue 00ydeHus:

[Tepeuens pekoMeHyeMbIX yueOHbIX U3AaHuil, IHTepHeT — pecypcos,

JIOTIOJIHUTEIILHOM JINTEPaTypPHI.

OCHOBHBIE UICTOYHMKHU:

1. Tabpuensn Oner CaprucoBud. Xumus Ui npenojasaress: yued. merof. mocodue / O.C.
Iadbpuensu, I'.I'. JleicoBa— MockBa: Axagemus,2019 .— (206,)c.: puc., Taba. — (Cpenmnee
npodeccuoHabHOE 00pazoBanue. O01MEe00pa3oBaTEIbHBIC TUCIIUILTHHEI),

2. Epoxun 0. M., Kosanesa U. b. Xumus ans npodeccuii 1 cnenuaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAyYHOTr0 Mpouiel: yueOHUK Ui CTYJ. YYpexIeHud cpel. npod. oOpasoBanus. — M.,
2018.

CaiiTsl B CETH UHTEPHET:

1 ®enepanbubiii mopran «Poccuiickoe oOpa3oBanue» (DIeKTpoHHBIH pecypc) — Pexum
nocryma: http://www.edu.ru;

2 OOpazoBarenbHble  TOpTabl W caiTtel  (DJEKTPOHHBI  pecypc) —  Pexum

nocryna:http//www.allend.ru



nporecce MpPOBEIEHHUs] MPAKTUYECKUX 3aHATUH M JaOOpaTOpHBIX paboT, TeCTUPOBAHMUS,

4 KOHTPOJIb 1 OIEHKA PE3VJIbBTATOB OCBOEHMA JUCIHTUITVIMHBI

KOHTpOHB " OIICHKA pC3yJIbTaTOB OCBOCHUA NHUCHUINIMHBI OCYHICCTBIIACTCA IMPCIIOAaBaTCiicM B

a TaKXKeC

BBIIIOJIHCHHUA CTYACHTAMH WHAWBUAYAJIbHBIX 3a,[[aHPII>1, ITPOCKTOB, HCCHeﬂOBaHHﬁ.

Tabnuna — pe3yabTaTsl 00ydeHus, GOpMbI U METOJIbI KOHTPOJIS.

Pesynbrarsl 00y4deHust
(OCBOCHHBIE YMEHMS], YCBOCHHBIE 3HAHMUSI)

®DOopMBI 1 METOBI KOHTPOJIS M OIICHKU
pe3yabTaTOB O0yUCHHUS

B pesynbTaTe OCBOCHHUS YUYeOHON JAHUCIUILTHHBI

«XUMHU»

00y4aromuicst JOJKEH YMETh!

1)

2)

3)

4)

5)

6)

7)
8)
9)
10)

11)

12)

13)

14)

Ha3bIBaTh: M3YYEHHBIE BELIECTBA 10 TPUBMAIBHON min
MEXIYHapOIHOH HOMEHKIIAType,

ONPENENATh: BaJEHTHOCTh W CTENECHb OKHUCICHUS
XMMHYECKHX JJIEMEHTOB, THII XHMHYECKOH CBS3H B
COCIAMHEHUSX, 3apsAA HOHA, XapakTep CPeAbl B BOIHBIX

pacTBOpax HCOPraHN4CCKUX u OPraHuvYCCKUX
COGﬂHHeHHﬁ, OKHCJIUTEIb u BOCCTAaHOBHUTCIIb,
MPUHAIJIC)KHOCTD BCHICCTB K Pa3HbIM KjaccaM

HCOPraHM4YCCKUX U OPraHnvICCKux COGI[HHGHI/Iﬁ,
XapaKTEepru30BaTh: JJEMCHTHI MallbIX ICPUOAOB IO HUX
nonoxxkeHntro B llepuommueckonn  cucreme 1M
MemnzeneeBa; oO0IMe XMMHYECKHE CBOMCTBA METAJIOB,
HEMETaJJIOB, OCHOBHBIX KJIACCOB HEOPTaHWYECKUX U
OpPTaHWYECKHX COCAWHCHHUN; CTPOCHHE W XUMUYECKHE
CBOMCTBA M3YYECHHBIX HEOPTaHMYCCKUX W OPTaHHYECKHIX
COCIUHEHHUM,

OOBSCHATH: 3aBHUCHUMOCTH CBOWCTB BEIIECTB OT HX
cocTaBa W CTPOCHHA, MPHUPOAY XHUMHUYECKOH CBS3U
(MOHHOM KOBAJIEHTHOM, METAJUTMYECKOW U BOJOPOJIHOMN),

3aBHCHMOCTh  CKOPDOCTH XHMHYECKOW peaKiuu |
TOJIOKEHUE XUMUYCCKOI0 PAaBHOBECHUA OT Ppas3IMdHBbIX
(axTopoB,

BBIIIOJIHATH XUMUYECKUI OKCIICPUMCEHT: 1o
pACIO3HABAHUIO  BAXHCWIIHX  HEOPTaHHYECKHX U
OpraHUYeCKUX COCAUHEHUIA,

OPOBOJKUTH:  CaMOCTOSITENBHBIA  [OMCK  XHMUYECKOM
uHpOpMAIUH c HCIIOJIb30BaHUEM Pa3IHIHBIX
HCTOYHUKOB (Hay4HO-TIOMYIIPHBIX U3IaHHH,

KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa);
HCIIOJIB30BATh KOMIIBIOTECPHBIC TCXHOJIOTHUHU JUIA
00paboTKK M mepeaun XUMHUUYeCcKoil MHpOpMalu U ee
MIPECTaBICHUS B PA3IMYHBIX (hopMax,
CBA3BIBATH: H3y‘-IeHHBIﬁ mMarepual
IpoheCCHOHATIBHON NesTeTFHOCTHIO;
pemaTh: pacyeTHBIE 33aJaud [0 XUMHUUYECKUM (opMyIaM
U YpaBHEHUSIM,

UCIIONIb30BaTh INPHOOpETEHHBIE 3HAHWS W YMEHHSA B
MIPAaKTHYECKOH AEATEIbHOCTH 1 TIOBCEAHEBHOM XKHU3HU,
JUIsl OOBSCHEHUS] XUMHUYECKHX SIBIICHUH, TPOUCXOISIINX
B IIpHpO/IE, OBITY M Ha ITPOU3BOJCTBE,

OTIpeieTICHUs] BO3MOXKHOCTH TPOTEKaHUS XHMHYECKHX

co CBOEH

npeBpameHnﬁ B paSJ'II/I‘IHBIX yCJ'IOBI/IHX U OICHKU HX
MOCJEICTBHM,

9KOJIOTUYCCKHU FpaMOTHOFO IIOBCACHUSI B Opr)Ka}OL[Ieﬁ
cpere,

OLICHKU BIIMAHUSA XUMHUYECCKOTO 3anH3HeHI/IH

OKpY KaloIleld Cpejibl HAa OPraHu3M YeJIOBEKa U APYrHe
JKHMBbIE OPTaHU3MBI,
0e30macHOro OOpamIeHus C TOPIOYMMH M TOKCHYHBIMHU

Texymuuii KOHTPOJIB B hopMme:
CaMOCTOSTENbHBIX paboT;
JTa00PaTOPHBIX U NMPAKTUUECKHUX PadoT;
TEMAaTUYECKHUX TECTOB;

XUMHYECKHUX TUKTaHTOB;

CEMHMHAPCKUX 3aHATUI

MeTtonpl: yCTHBIA onpoc (MHAWBHIYATbHBIM U
(poHTANBHBIN), NHCBMEHHBIH ompoc (TecT,
OUKTAaHT OCHOBHBIX IIOHATHH TEMBI H JIp.),
JIUCKYCCHSI, aHaJH3 MPOOJIEMHBIX CUTyalui 110
TeMe, OT4YEeT MO CaMOCTOSITENbHOH paboTe,
COCTaBJI€HHE cXeM M  Talmun, 3ammra
pedeparos, Ipe3eHTaIHH, TPOEKTOB




BEILIECTBAMH U J1a0OPaTOPHBIM 000pyJOBaHHUEM,

15) npHroToBJEHHS PACTBOPOB 3aJaHHON KOHIIEHTPALUH B
OBITY 1 Ha TIPOU3BOJICTBE,

16) KpUTHYECKON OLEHKH OCTOBEPHOCTH XUMHYECKOM
uH(pOpMAaLUH, TOCTYAOMIEH U3 Pa3HBIX HCTOYHUKOB,

17) peraTh 31eMeHTapHbIE OHOJIOTHIECKHE 3a/1a1H;

18) cocTaBiATh CXEMBI OHOJIOTHYECKUX MTPOIECCOB;

19) ucmonp30BaTh MOJYYCHHBIC 3HAHMS B MOBCCAHCBHOW M
npodeccroHaBHO NeSTeIbHOCTH;

20) aHaIM3MPOBATh U AaBATh HAYYHOC OOBSICHCHUE SIBICHUIM
U MIPOIIECCaM, TPOUCXO/SIINM B IPUPO/IE;

21) aHaTM3MUPOBATh M CTPOUTH PA3IUYHbIC THIIOTE3bI;

22) moaxoauTh pannoHalbHO K UCIIOJIb30BaHUIO
OKpYXarolleu cpenpl.

23) okazaHWe TIEPBOM IMOMOINK TIPH TPAaBMATHYECKHX,
IPOCTYAHBIX 3a00J€BaHUSIX, OTPABICHUU ITHIIEBBIMHU
MPOIYKTaMu;

B pesynaprate ocBoeHMs Y4eOHOH JUCHMIUIUHBI «XUMUSI»
00yUaroIuiics TOHKEH 3HATh:

1) BaxHeHmmMe  XMMHYECKHE  MOHATHS:  BEIECTBO,
XMUMUYECKHUH 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHBIE
aTOMHasi ¥ MOJIEKYyJIsIpHas MAacChl, HOH, aJUIOTPOMNHS,
M30TOIIBI, XUMHYECKas CBSI3b, 3JEKTPOOTPUIIATEIHHOCTS,
BJICHTHOCTh, CTENCHb OKHCJIEHHUS, MOJb, MOJSIpHASI
Macca, MOJUSIDHBIH 00BEM Tra3000pa3HBIX BEIECTB,
BEIIECTBA  MOJIEKYJSIDHOTO M HEMOJIEKYJSIPHOTO
CTPOGHHMS, PACTBOPBI, 3JIEKTPOIUT W HEIICKTPOIIHT,
JNEKTPOIUTHYECKA  JUCCONMANMUs, OKUCIUTENb U
BOCCTAHOBUTENIb,  OKHCIEHHE M  BOCCTAHOBIICHHE,
TeroBo 3ddekT peakuuu, CKOPOCTh XUMHUYECKOM
peakuum, KaTaJus, XHUMHUYECKOe paBHOBecHE,
yIIeponHbIii  ckedeT,  (yHKUMOHAJIBbHAS  TpymIa,
HU30MEpHsl, TOMOJIOTHS;

2) OCHOBHBIE 3aKOHBI XUMHUH: COXPAHEHHUS MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa BemlecTB, Ileproanveckuii 3aKoH
J.N. Menneneena;

3) OCHOBHBIE TEOpPHM XHUMHH; XHMHYECKOM CBS3H,
3NEKTPOIUTHIECKOMN JIMCCOIMALIVH, CTPOCHHUS
OPTaHUYECKUX M HEOPTaHNYECKUX COCANHEHNH;

4) BaxHeHmIMe BemeCTBA U MaTepHajbl: BaKHEHIIIHE
METaJUIbl W CIUIaBBI; CEpHasi, COJIHAs, a30THas U
YKCyCHasi KHCJIOTHI, OJaropojgHsle Ta3bl, BOJOPO,
KHCJIOPOJI, TaJOTEHBI, IIEJI0YHbIE METAJUIbl, OCHOBHBIEC,
KUCIIOTHbIE M aM(OTEpHbIE OKCHJIbI M THUAPOKCHIbI,
LIEJIOYH, YIJIEKUCHBIA U YrapHbI Ta3bl, CEPHUCTBIN Ia3,
aMMHaK, BOJA, NMPUPOJHBIN ra3, MeTaH, 3TaH, JTHIIEH,
alleTWICH, XJIOPHJ HATpUsl, KapOOHAT W TUIpOKapOOHAT
Hatpusi, KapOooHaT u (docdar KaxbLus, OSH30J, METAHOI
W DJTaHOJ, CIOXHbIE  O3QUPHl, OKUPBL,  MBUIA,
MOHOcaxapuabsl (TJIIOKO3a), Jucaxapuabl (caxaposa),
nonucaxapuasl  (KpaxMal M LEJUII0j03a), aHWIIMH,
AMHUHOKHUCIIOTEI, Oenku, HCKYCCTBEHHBIC u
CHHTETHYECKHE BOJIOKHA, KayUyKH, TUIACTMACCHI;

TecT, TEepMUHOJIOTMYECKUH JUKTAHT,
(pOHTANBHBIH ONPOC, MUHK KOHTPOJIbHAS
pabora. Pabora o kaproukam. [IpoBepka
MIPaBIJIHOCTH 3aMI0JHEHUE TaOJINIIbL.

HduddepeHnnpoBaHHEIH 3a4eT




5)
6)
7)

8)

9)

10)

11)

12)
13)

14)

OMOJIOrNYeCKUE TEPMUHBI M 3aKOHBI;

CBOWCTBa ¥ NPU3HAKH )KUBBIX CHCTEM;

CTpoeHHe W  (QYHKIUH  OHONOTHYECKHX  CHCTEM
(opraHmueckne W HEOPraHMUYECKHE BEIECTBA KIIETKH,
KJIETKa, OpTraHW3M, MOMYyJSIIUs, BHJI, 3KOCHCTEMA,
6uocdepa);

MHOTrooOpa3ue JKHBBIX OPraHM3MOB H HX pOJb B
TIPUPOJIE;

CYIIHOCTh OWOJIOTMYECKHX MPOLIECCOB M HMX 3HAYCHHUE
(poip OpraHMYECKUX W HEOPraHMYECKUX BEIIECTB B
KJIETKH, TUIACTUYECKUH oOMeH, ¢dorocunres,
SHEPreTHYecKrii OOMEH, XeMOCHHTe3, (hOpMHpOBaHHUE
MOJOBBIX ~ KJIETOK,  MpOLECCHl  MpOTEKalolue B
MOy JTALUSX, BHI000pa30BaHKE, TIPOIIECCHI
MIPOTEKAIONIIE B 9KOCUCTEMAX);

JI0Ka3aTeNbCTBA IBOIIONMH, Buasl or6opa. Hanpasienus
U 3aKOHOMEPHOCTH  3BOJIONHH. CoBpeMeHHbIE
MIPEACTABICHUS O TPOUCXOXKICHUN KU3HH Ha 3emile, B
TOM YHCIIE CTAJNH aHTPOIIOTCHE3a.

OCHOBHBIE TOHATHS TEHETHKH. 3aKOHBI MeHnens H
MopraHa. BI/II[I)I N3MCHYMBOCTU HUX POJIb B MNOABJICHUU
HOBBIX BHIOB. BI/I}II)I MyTaIII/Iﬁ HUX 3HA4YCHHUC I
sBomouuu.  OcHOBHbIE MeTOZbl cenekuuu. Ob6mactu
HCIIOJIb30BaHHS METOJIOB CEJICKIIUH.

Bunbl pa3MHOXEHUS U pa3BUTHS OpPraHU3Ma.
9KOJIOTUYECKHE 3aKOHBI WM TEPMHHBI, 3KOJIOTHYECKHE
(akTopsl, THUNBI B3aUMOOTHOmICHHH.  CTpyKTypa H

cBOHCTBa  3Kojormueckmx  cucreM.  Cykmeccuu.
Okonorndeckne mupamunel.  buocdepa. Hoocdepa.
bronmnka;

BIMSHUE 4YENOBEKAa W OKPYXKAWIIEeW Ccpenbl Apyr Ha
Apyra;

BJIMSTHUEC BPEAHBIX IMPUBBIYCK, CTPECCOB, 6aKTepI/IaJ'H)HI)IX u
BHUPYCHBIX 3a00JE€BaHMH Ha OpraHU3M uenoBeKa. Mepsl
NpoQUIaKTUKK  OTPAaBICHUH, BUPYCHBIX W JPYIHX
3abosieBaHuUi.
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