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MNOACHUTEJIbHA 3AIIMCKA

Pabouast mporpamma ob6mieoOpazoBatenbHO ydeOHON muctumauabel OV .11 «Xumusa»
npenHasHaueHa ans uszydeHuss xumuu ['BIIOY KK «KT3OK»,, peanusyrommx o0pa30BaTelbHYIO
pOrpaMMy CpeHEero ooumero oopa3oBaHus B IpelieiaX OCBOCHHS OCHOBHOM MpodeccuoHambHOM
obpazoBarensHOM nporpamMmbl CITO (OITOIT CITIO) Ha 6a3e OCHOBHOTO OO0IIEero 00pa3oBaHUs MpU
MOJITOTOBKE CIIEIUAINCTOB CPEIHETO 3BEHA.

38.02.05 ToBapoBeIeHHE U KCIIEPTH3a KAYECTBA MOTPEOUTEIILCKUX TOBAPOB (Mprka3 MUHOOpHAYKH
Poccun or 28.07.14 Ne 835, zapeructpupoBaHo B Mwuniocte Poccum ot 25.08.14 Ne 33769),
€CTeCTBEHHOHAYYHBI NpopuIb

PabGouast mporpamma paspaborana Ha ocHoBe TpeboBanuii DPI'OC cpemgHero obmiero
00pa3oBaHMs, MPEABABISIEMbIX K CTPYKTYPE, COACPKAaHHIO W pe3yiabTaTaM OCBOCHHS y4eOHOM
JUCHUTUITUHBL «XHUMHS» B COOTBETCTBUU ¢ PekOMeHIausiMu 110 OpraHU3aluy MOJy4YeHUsI CPEIHETO
obmero oOpa3oBaHHsl B TMpeAeNax OCBOGHHUS O00pa3oBaTENbHBIX MPOrpaMM  CPEIHEro
npodeccuonanbHOro 00pa3zoBaHus Ha 6a3e OCHOBHOTO 001ero 00pa3oBaHus ¢ yueToM TpeOoBaHUi
(benepanbHBIX TOCYIApPCTBEHHBIX 00pA30BATEIbHBIX CTAHIAPTOB M IOJy4aeMOH CIIeHUAIbHOCTH
(mucpmo JlemapTamMeHTa rocy1apCTBEHHOM MOMUTUKH B chepe MOAroTOBKH padouunx kaapos u JI10
MunoOpnayku Poccuu ot 17.03.2015 Ne 06-259), ¢ yueTom mpruMepHO OCHOBHOI 00pa3oBaTeIbHOM
MIPOrpaMMbI  CpEHEr0 OOIIero 0oO0pa3oBaHUs, OJOOPEHHOU perieHueM (enepanbHoro y4eOHO-
METOAMYECKOTO 00BETUHEHNUS TI0 001IeMy 00pa3oBaHuto (poTokoi ot 28 uroHs 2016 1. Ne 2/16-3)

Copep:xanue MporpaMMbl «XUMUS» HAIIPABJICHO Ha TOCTHXKEHUE CICAYIOIIUX L eJIei:

* (hopMUpOBaHUE Y 00YUAIOIIMXCS YMEHUS OLIEHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS JUIS
Ka)KJIOTO YEIIOBEKa;

* (opmupoBaHue y oOydarolIUXCsl LEIOCTHOrO IPEICTaBICHHUS O MUPE U POJIM XUMHUHU B
CO3/IaHUU COBPEMEHHOW €CTeCTBEHHOHAYYHON KapTUHBI MHUpPA; YMEHHUS OOBICHATH OOBEKTHI U
IIPOLIECCHI OKPYKAIOIIEH JEHCTBUTEIBHOCTH: IPUPOJHON, COMAIBHOMN, KYJIBTYPHOU, TEXHUYECKOMN
Cpelibl, — UCHOJIb3Ys JIJIsl ’TOTO XUMHUYECKHUE 3HAHNUS,

* pa3BUTHE Yy 00ydYaromMXcs YMEHUH pa3nuyarh (akThl U OLEHKH, CPAaBHUBATH OLIEHOYHBIE
BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPHUSIMU OLICHOK U CBSI3b KPUTEPHUEB C
OTpeIeIEHHON CUCTEMOM LIEHHOCTEH, (OPMYIUPOBAaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* mpuoOpeTeHrne 00yJarOIUMUCS OIbITa Pa3HOOOPA3HON AESITeNbHOCTH, TO3HAHUS U
CaMOTIO3HAHUS;, KITFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3TUYHBIX BUJIOB
NesITeNbHOCTH (HABBIKOB PEIICHUs MPOOIeM, TPUHATHS PEIICHUH, MOUCKa, aHaTn3a U 00pabOTKH
nH(popMaIuy, KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB U3MEPEHUMN, COTPYIHHUYECTBA, 0€3011aCHOTO
oOpallleHusl C BeIeCTBaMU B TTOBCETHEBHOM JKU3HH).

B mporpammy BKIIIOUEHO cOJepKaHUE, HalpaBlieHHOE Ha (OPMUPOBAHHUE Y CTYIEHTOB
KOMIIETECHIIMH, HeoOXomuMbIX Mg kadecTBeHHOro ocBoeHms OIIOIT CIIO nHa Ga3e OCHOBHOIO
o0miero obpazoBaHusl C IMOJYYEHHEM CpeIHEero oOIiero odpa3oBaHUs; MPOrpaMMBbl MOJTOTOBKU
cnenuanuctoB cpeanero 3BeHa ([IIICC3).

Pabouast mporpamMmma y4eOHON AUCIUTUIMHBI «XUMUSD SIBISIETCS OCHOBOM ISl pa3pabOTKu
pabounx mporpamm, B KOTOPIX IpodecCHOHATBHBIE 00pa30BaTENbHBIE OpPTraHU3aIlNH, PEATU3YIOIIHE
o0pa3oBaTeNbHYIO MPOTpaMMy CpeIHero ooIiero oopazoanust B npenenax ocsoenust OIIOIT CTIO
Ha 0a3e OCHOBHOro o0mero oOpa3oBaHUs, YTOYHSIOT COAEp)KaHHE y4yeOHOro marepuana,
MOCJIEI0BATENBHOCTh €r0 M3YUYEHHUs, paclpesiesieHne yueOHbIX 4acoB, TEMATUKY pedepaToB, BUIbI
CaMOCTOSITENTFHBIX PA0OT, yYUTHIBasl CHENU(UKY TpOorpaMM TMOATOTOBKH KBaJM(DUIIMPOBAHHBIX
CHEIHAIMCTOB CPEHETO 3B€Ha, OCBAaMBAEMON CHEMATIbHOCTH.

B pabouyro mporpammy o061meo0pa3zoBaTebHON AUCHUTUIHHBL «XHUMHUS» OBUTH BHECEHBI
HE3HAYUTENIbHbIE M3MEHEHHUsI B paclpe/esieHHe 4acoB TEMAaTHYECKOIro IUIAHHPOBAHUSA, TaK Kak
OCHOBHBIE KJIACCHI OPTaHUYECKUX COCIUHEHUIN HAXOAAT OOJBINOE MPUMEHEHUE M UMEIOT OOJbIIoe
3HaYeHHE B Mpodeccusx eCTECTBEHHOHAYYHOTo MpOoduis U XMMHYECKHE CBOWCTBA OpraHMYECKHX
BEILIECTB OKA3bIBAIOT 3HAUUTEIILHOE BIMSHUE HA TEXHOJOTHIO MPUTOTOBJICHUS, XPAaHEHHUE MHUIIEBBIX
MIPOJYKTOB.



OBIIASI XAPAKTEPUCTUKA YUYEBHOW JUCHUITIJIMHBI XUMUSI
XuMHUsl — 3TO HayKa O BEIECTBaX, UX COCTaBE U CTPOCHUHU, CBOMCTBAX U MPEBPAILCHUSX,
3HAYEHUM XHUMUYECKUX BELIECTB, MATEPUAIIOB M IIPOLECCOB B IPAKTUUYECKOW JESATEIBHOCTH
YeloBeKa.

Cogepxanne 001eo0pa3oBaTeIbHON yYeOHON JUCHUILIMHBI «XHUMHS» HApPaBIeHO Ha
YCBOCHHE O0YYarOIIMMKCS OCHOBHBIX MOHSTHI, 3aKOHOB M TEOPHH XMMUU; OBJaJICHUE YMEHUSIMHU
HAOJII0AaTh XUMUYECKUE SBICHHS, TIPOBOJUTH XUMUYECKUN SKCIIEPUMEHT, IPOU3BOINUTh PACUETHI HA
OCHOBE XMMHUYECKUX (POPMYJI BEIIECTB U ypaBHEHU N XUMUYECKUX PEaKLIUH.

B nporecce nzydenust XuMuu y 00ydarommxcsi pa3BUBAIOTCS IO3HABATEIIbHBIE HHTEPECH U
MHTEJUJIEKTYaJIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAaMOCTOSITENIBHOM IMPHOOPETEHUs 3HAHUU IO
XMMHU B COOTBETCTBUU C BO3ZHHUKAIOIMIMMHU KM3HEHHBIMU MPOOJIEMaMHU, BOCIIUTBHIBACTCS OEpPEKHOE
OTHOIICHUS K MPUPOJE, TOHUMAHUE 3J0POBOr0 00pa3a KU3HU, HEOOXOJUMOCTH MPEayNPEKICHUS
SBJICHUH, HAHOCSIIUX BPE]] 310POBbIO U OKpYy:Karolel cpese. OHU 0CBanBalOT IPUEMBI TPAMOTHOTO,
0€301acHOT0 UCIIOJIb30BAHUSI XUMUYECKIX BEILIECTB U MaTEPHAIIOB, IPUMEHSIEMBIX B OBITY, CEIbCKOM
XO3SIIICTBE U HA IPOU3BO/ICTBE.

[Ipu cTpyKTypHpOBaHUH COAepk aHUS 00IIe00pa3oBaTEIbHON y4eOHON AMCUUIUIMHBL AJIs
npoeCCHOHATBLHBIX 00pPa30BaTENbHBIX OpPraHU3aANN, PEATU3YIOIUX 00pa30BaTEIBbHYIO IPOrPaMMy
cpenHero o6miero oopazosanus B mpenenax ocBoeHust OIIOIT CIIO na 6a3e OCHOBHOTO 00IEro
o0pa3oBaHMsI, yYUTHIBATIACh 00BEKTUBHAS PEATLHOCTh — HEOOJBIIONH 00bEM YacOB, OTITYIIICHHBIX HA
M3Y4YCHHE XUMHH U CTPEMJICHHE MaKCHMallbHO COOTBETCTBOBAThH MJESIM PA3BUBAIOIIETO OOYYECHHUS.
[ToaTomy TeopeTrueckre BOIPOChl MAaKCUMaIbHO CMEILIEHbI K HaYally U3y4€HUs JUCUUIUIMHBI, C TEM
YTOOBI MOCTEAYIOUINI (PaKTUUECKUIl MaTeprall pacCMaTPUBAJICS HA OCHOBE U3YYEHHBIX TEOPHIA.

Peanuszanus AeIyKTUBHOIO MOAXOAAa K M3YYEHHUIO XUMHM CIIOCOOCTBYET Pa3BUTUIO TaKUX
JIOTUYECKHUX OMepaluil MbIIIICHUS, KaK aHAIU3 U CUHTE3, 00001IeHHE U KOHKPETU3alus,

CpaBHEHUE U aHAJIOTUsl, CUCTEMAaTU3alNs U KJIacCUPUKaus 1 JIp.

N3zyuenne xumuu B I'BIIOY KK «KTOK», peanuzyronmm o0pa30BaTeIbHYI0 IPOrpaMMy
cpennero obmero obpazoBanusa B mnpezaenax ocsoenust OIIOIT CIIO na 6a3ze 0CHOBHOrO 00IIETO
o0pa3oBaHMs, HMMEET CBOM OCOOCHHOCTH B 3aBHCHUMOCTH OT MNpoduisi mNpodeccrnoHaIbHOro
oOpa3oBaHMs. DTO BBIPaXKaeTCs B COJACPKAHUU OOY4YEHMs, KOJIMYECTBE 4YacOB, BBIICIISAEMBbIX Ha
U3y4eHHe OTJENbHBIX TEM IPOrPaMMBbl, TITyOMHE X OCBOCHUS 00YJaroIUMHUCS, 00beMe U XapaKTepe
MPaKTUYECKUX 3aHATUH, BU/IaX BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

ITpu ocBoennu cnennanbHoctedt CITO ectecTBeHHOHAaYYHOTO MPOQUIIs MPO(PECCHOHATBHOTO
oOpazoBanus XxuMmus u3zydaercs Ha 6azoBoM ypoBHe DI'OC cpennero obmiero oopazoBaHus.

Crnenuduka M3y4eHUs XMMHUU TPU OBJIAJEHUHM CHEIHAIBHOCTSIMHM €CTECTBEHHOHAYYHOI'O
npoduias OTpakeHa B KaxkJoW Teme pazzaena «ConaepxkaHue y4eOHOW NUCHHILUIMHBD) B PyOpUKe
«IIpopunbHble ¥ NpodhecCHOHATBHO 3HAYMMBIE JJIEMEHTHl COJCPXKAHMUS». ITOT KOMIIOHEHT
peanu3yeTcss TpU HWHIUBUIYAIBHOW CaMOCTOATENbHOW paboTe oOyuaromuxcs (HamucaHuU
pedepaToB, MOATOTOBKE COOOLICHUH, 3aIIUTE MPOEKTOB), B MpoOLEcce YUeOHOH NeATeNIbHOCTH MO
PYKOBOJICTBOM IpenojaBaTensi (BBITOJHEHUH XHUMHUYECKOIO OJKCIIEPUMEHTa —I1abopaTOPHBIX
OIIBITOB U MPAKTUYECKUX pabOT, peIICHUH IPAKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33Ja4 U T. [1.).

B nponecce nzydeHuss XUMHM TEOPETHUECKUE CBEACHUS AOIMOJHSAIOTCS AEMOHCTPALUIMU,
71a00paTOPHBIMM  ONBITAMH M TPAKTUYECKUMHU 3aHATUAMHU. 3HAYUTEIBHOE MECTO OTBOJHUTCA
XUMHUYECKOMY 3KcrnepuMeHTy. OH OTKpBIBa€T BO3MOXHOCTb (POPMHUpPOBaTH y OOydaroumxcs
CIeLMANbHbIE MPEIMETHbIE YMEHUS: paboTaTh C BEIIECTBAMMU, BBIIOIHATH NMPOCThIE XUMHUYECKUE
OTBITHI, YYUTh O€30MaCHOMY W OHKOJIOIMYECKH TIpPaMOTHOMY OOpalleHUI0 C BEIIECTBAMU,
MaTepHajaMH U IpoleccaMy B OBITY M Ha IPOM3BOJICTBE.

Jnst opraHM3anuy BHEAYIUTOPHOM CaMOCTOATEIbHONW paOOThl CTYJIEHTOB, OBJIAJEBAIOIINX
cneuuanbHocTAMU  CITIO  ecrecTBeHHOHayuyHOro mpodmiIs NPOoPECCHOHATHHOIO 00pa3oBaHMA,
MIpeJICTaBJIeH MPUMEPHBII NepedeHb pedepaToB (JOKIAI0B), HHANBUAYAIbHBIX IPOEKTOB.

B mpouecce uzyueHus: XMMUH BaKHO (OPMHPOBATH MH(OPMAIIMOHHYIO KOMIIETEHTHOCTh
oOyuatomuxcs. [IoaToMy Mpu opraHuzanuy caMoCTOSITENbHON paboThl HEOOXOIUMO aKIIEHTHPOBATh



BHUMaHHE 00y4aroImuxcst Ha OMCKe HHPOPMALIMHU B CpeIcTBAaX MaccMmenua, intepuere, yueOHOM 1
CIIEIMATIbHOM JINTEpaType ¢ COOTBETCTBYIOLIMM O()OPMIICHHEM U IPE/ICTABICHUEM PE3YJIbTaTOB.

N3ydyenne o0OmeoOpa3oBaTeNbHON  Y4eOHOW  MUCHUIUIMHBI  «XUMUS»  3aBEPIIACTCS
NOJIBEICHNEM HUTOTOB B (popme  auddepeHIMpoBaHHOTO 3adeTa B paMKax IMPOMEXYTOUHOU
arrectauuu ctyaeHtoB B mporecce ocBoeHuss OIIOIT CIIO ¢ momyueHuem cpemHero oOmiero
obpazoBanus ( [ITICC3.)

MECTO YYEBHOH JIMCIIUILIMHBI B YYEBHOM ILJTAHE

YyeOHast AUCUMILTUHA «XUMUSD SBISIETCS] Y4eOHBIM MPEAMETOM IO BHIOOPY U3 00s13aTeNbHON
npeametHoit obiactu «EcrectBennbie Haykn» @I'OC cpennero obmero oopazoBaHus.

B I'BIIOY KK «KT3K», peanu3yronmM o0pa3oBaTeIbHYI0 MPOTPAMMY CPEIHEro OOIIEero
obpazoBanus B npeaenax ocBoenus: OIIOIT CITIO na 6a3e ocHOBHOTO 00111ero 00pa3oBanusi, yueOHas
IUCHUILTMHA «XUMHs» u3ydaeTcs B obmeodpaszoBatenbHoM nukiie yaueonoro OITOIT CITO na Gaze
OCHOBHOT0 00111eTr0 00pa3zoBanus ¢ noixydenueM COO (TITICC3).

B yuebnbix mmanax IIIICC3 mecto y4eOHOW AUCIHUILTAHBI «XHUMHUSI»— B COCTaBe
001meo0pa3oBaTeNbHBIX yYEOHBIX JUCHUIUIAH IO BBIOOPY, (OPMHPYEMBIX U3 00s3aTelIbHBIX
npeameTHeix obnacter ®I'OC cpemnero obmiero oOpaszoBanms, s crnenuaabHocTerd CIIO
€CTECTBEHHOHAYYHOTO MPO(UIIst MpodhecCHoHAIbHOT0 00pa3oBaHusl.



PE3YJIbTATBI OCBOEHHUS YYEBHOM ITUCIUTIJIAHBI
OcBoeHne cojepkaHusi y4eOHOH TUCIUIUIMHBI «XHUMHS», 00CCIICUUBACT TOCTHIKECHUE

CTYICHTAMH CJIEIYIOIIMX PE3yIbTaTOB:

JIMYHOCTHBIX:

— YYBCTBO I'OPJOCTH U YBAKEHHUS K UCTOPUU M JOCTH)KCHHAM OTEYECTBEHHOM XUMHUYECKOU
HayK{; XMMUYECKH T'paMOTHOE IOBEIEHUE B NPOQPECCHOHATIBHON IEATEIbHOCTH U B OBITY IpHU
00palIeHnu ¢ XUMUYECKIMH BEIIECTBAMH, MaTepHallaMH U TIPOIIeCCaMH;

— TOTOBHOCTHh K IPOJODKEHHIO 00pa30BaHUS M TOBBIMICHHUS KBaJHU(PHUKAIUKA B H30paHHOM
npoeCCUOHATTBHON AESITEeIbHOCTH U OOBEKTUBHOE OCO3HAHHE POJM XUMHUYECKUX KOMIIETCHIIUN B
9TOM;

— YMEHHUE HCIOJIb30BaTh JOCTUKEHUS COBPEMEHHOM XUMUYECKOM HAyKH M XUMHUYECKHX
TEXHOJIOTUH Ul TIOBBIILIEHHS COOCTBEHHOTO WHTEJUIEKTYaJbHOIO Ppa3BUTUS B BBIOpPAHHOMN
poeCCHOHATILHOM 1eATENIbHOCTH;

* MeTanpeAMeTHbIX:

— HCIIOJIb30BAHME DA3JIMYHBIX BUJIOB II03HABAaTEJIbHOM JAEATEIBHOCTH W OCHOBHBIX
MHTEIJUICKTYaJIbHBIX OTepanuii (IOCTAHOBKH 33aauu, ((OpMyTupOBaHHS THIIOTE3, aHAJTN3a H CUHTE3a,
CpaBHEHHUs, 0000IIEHUS, CUCTEMAaTU3allU1, BbISBICHUSI PUYMHHO-CIICJCTBEHHBIX CBSI3€H, IOMUCKA
aHaJIoroB, (HOPMYIUPOBAHHS BBIBOIOB) JIJIsl PELICHUS IOCTABIICHHOM 3a1a4H, IPUMEHEHUE OCHOBHBIX
METOJIOB I03HaHUA(HAOIIOAEHHS, HAYYHOI'O 3KCIEPUMEHTA) Il M3YyYEHHUs Pa3IUYHbIX CTOPOH
XUMHUYECKMX OOBEKTOB M IPOLIECCOB, C KOTOPHIMU BO3HHMKAET HEOOXOJMMOCTb CTAJIKMUBATHCS B
npodeccuoHabHOU chepe;

— MCIOJIb30BaHME Pa3IMYHBIX HICTOUHUKOB IS TOJTyYEHHsI XUMUYECKO HHpOpMaLuu, yMeHe
OLIEHUTH €€ JIOCTOBEPHOCTH JIJIsl IOCTUIKEHUS XOPOLINX PE3yJIbTaTOB B MpodeccuoHanbHOH chepe;

* IpeAMEeTHBIX:

— c(pOpMUPOBAHHOCTD MPEACTABIECHUI O MECTE XUMUU B COBPEMEHHON Hay4YHOU KapTUHE MUPA;
MMOHMMAaHHE POJIM XUMUHU B (POPMHUPOBAHUU KPYro3opa U (PyHKIMOHATIBHON IPaMOTHOCTH YeJIOBEKa
JUISL peIIEHUs TPAKTHYECKUX 3a/1a4;

— BIIAQJCHHE OCHOBOIIOJIATAIOIIMMU XUMHYECKMMH IOHATHSAMH, TEOPHUSIMH, 3aKOHAMHU H
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BaHUE XUMUUECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;

— BJAJEHUE OCHOBHBIMH METOAAMM HAy4YHOTO IIO3HAHUS, HCIOJIB3YEMBIMH B XUMUHU:
HaOII0ICHUEeM, ONMMCAaHUEM, H3MEpEHHEM, 3KCIIEPUMEHTOM; yMeHHe oOpalaTbiBaTh, OOBICHATH
pe3yabTaThl MPOBEACHHBIX OIBITOB M JENaTh BBIBOJbI; TOTOBHOCTH M CIIOCOOHOCTH MPUMEHSThH
METO/BbI ITO3HAHMS IPY PEIICHUH MPAKTUYECKUX 3a7a4;

— c¢(OpMHUPOBAHHOCTh YMEHUS JaBaTh KOJMYECTBEHHBIE OI[EHKU M MPOU3BOJIUTH PACUYETHI IO
XUMHUYECKUM (OpMysiaM U ypaBHEHUSIM;

— BJIa/ICHHE NIPAaBUJIaMU TEXHUKH 0€30MaCHOCTH MPH UCIOIb30BAaHUH XUMHUUECKHUX BEIIECTB;

— ¢(hOpMUPOBAHHOCTh COOCTBEHHON IMO3UIIMU MO0 OTHOLIEHHWIO K XMMHUYECKOH MH(OpMaIu,
MOJTy4aeMOil M3 pa3HbIX HCTOYHUKOB (E€CTECTBEHHO-HAy4YHBIH NPOQHIbL OPHUEHTUPYET Ha TaKue
cepbl IeTeTbHOCTH, KaK MEIUINHA, OMOTeXHOJIOTHH 1 Jp.)!

[TpuMepHOii OCHOBHO# 00pa30BaTEIbHON IPOrPaMMBI CPEHEr0 00IIero 0opa3oBanus, 0L00peHHON PEIICHUEM
(enepabHOTO y4eOHO-METOANYECKOTO 00bEIMHEH S O 001eMy 00pa3zoBaHmio (IpoTokooT 28 urons 2016 r. Ne 2/16-

3)



COJIEP)KAHUE YYEBHOM JUCIUILINHBI

BBeagenue
HaquHe MCETOJABI ITO3HAHUA BCIICCTB U XUMHUUYCCKUX HBHGHHﬁ. POJIL C-)KCHepI/IMeHTa nu TeOpI/II/I

B XMMHUHU. 3HaUCHHUE XUMUHU NpH ocBoeHnH crnernuaibHocTel CI1O ecTecTBeHHOHAyYHOTO MPOHIIsL
npodeccnoHaTbHOTO 00pa30BaHMS.

1. Oprannyeckasi XuMHs
1.1. IlpeameT oprannyeckoilt Xumuu. Teopusi CTPOEHUSI OPraHMYECKUX COeIMHEHMH.

IIpeamer opranuyeckoii xumuu. [lonarue o6 OpraHUYECKOM BEIIECTBE M OPTaHUYECKOM
xumuu. KpaTkuil o4epk MCTOpUM Pa3BUTHUsSl OPraHUYECKONM XUMUU. BuTanusM v ero KpyuieHue.
OcoOeHHOCTH CTPOEHUS OpraHMYEeCKUX coeanHeHuil. KpyroBopor yriepoza B mpupoe.

Teopusi ctpoennsi oprannyeckux coennnenunii A. M. Byrieposa. [Ipennocsuiku cozganus
Teopun cTpoeHus. OCHOBHbIE MOJOXKeHUs Teopuu crpoeHuss A. M. byrnepoBa. Xumuyeckoe
CTpOEHHE M CBOWCTBa opranuyeckux BemiecTB. [lonstue 06 m3omepuu. CriocoObl oTOOpaskeHUs
CTpocHHS MOJEKyJbl (hopmynbl, Monenu). 3HaueHue teopun A. M. ByriepoBa mis pa3BUTHS
OpPraHMYECKOM XUMHUU U XUMHUYECKUX MPOTrHO30B. CTpoeHue aToMa yriepoa. DIEeKTPOHHOE 00JIaKo
1 OpOUTaJIb, S- U p-opOUTAITH. DIEKTPOHHBIE U AIEKTPOHHO-Tpaduueckue GopMyisl aTomMa yriiepoaa
B OCHOBHOM U BO30YXXICHHOM COCTOsIHUSX. KoBanieHTHass XUMHUYECKasi CBSI3b U €€ Kiaccu(ukaius
0 CIoco0y NepeKphIBaHusl opouTtaneit (6- u m-cBsi3un). [loHsaTre rudpuan3anuu. Pa3mudyHbie THITBI
rudpuan3anuu u Gopma aTOMHBIX OpOUTaliell, B3aMMHOE OTTAIKUBAaHUE THOPUIHBIX OpOUTANIel U UX
pPacIOJIOKEHUE B IIPOCTPAHCTBE B COOTBETCTBUM C MHUHHUMYMOM JHEpPruu. l'eomerpuss MOJEKYII
BEIIECTB, 00PAa30BaHHBIX aTOMaMH YTJIEPOJIa B PA3IMYHBIX COCTOSIHUSIX THOPHIN3ALINH.

Kaaccudukxanus opranuyeckux coegunenunii. Knaccudukanus opraHndeckux BEIIECTB B
3aBHCUMOCTH OT CTpOeHHUs yriiepoaHoil uenu. [Tousatue pynkuuonansHoi rpynnsl. Kinaccudukanms
OpPraHMYECKUX BEIIECTB MO TUNY (PYHKIMOHAIBHOMN IPYIIIHL.

OCHOBBI HOMEHKJIATYPBI  OPraHMYeCKHMX BemlecTB. TpHUBHAIBHBIE  HA3BaHMUS.
PanmonaneHass HOMeHKIaTypa Kak npenmectseHHuna HomeHkiatypsl [UPAC. Homenxnarypa
IUPAC: npunmunsl o0pa3oBaHHMs Ha3BaHWW, CTAPIIMHCTBO (PYHKIMOHAIBHBIX TpPYMI, UX
o0o3HaueHue B npedurcax u cypdurcax Ha3BaHUI OPraHUYECKUX BEIIECTB.

THunbl XMMHYECKHX CBsI3ell B OPraHN4YeCKUX COeJMHEHHUAX H CIIOCOObI MX pPa3phiBa.
Krnaccugukaiys KOBaJIGHTHBIX CBA3EH MO 3JEKTPOOTPULATENILHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY
NEepeKpbhIBaHUS OpOUTANeH, KPaTHOCTH, MeXaHU3My oOpa3zoBaHus. CBsA3b MPUPOIBI XUMHUECKON
CBSI3M C TUIOM KPUCTAJUIMYECKOM PELIETKH BEIIEeCTBAa U €ro (pU3M4ecKUMH cBOMcTBaMu. Pa3pbiB
XMMHUYECKOM CBA3M Kak Ipolecc, oOpaTHbIi ee o0pa3oBaHMIO. [ OMONMTHYECKHH U
reTepOJIMTUYECKUI pa3phIBbl CBSA3EH, UX COMOCTaBI€HHE ¢ OOMEHHBIM M JIOHOPHO-aKIIEITOPHBIM
MeXaHu3MaMH uX oOpasoBanus. [loHsTHe CBOOOAHOTO pajauKaia, HYKICOQUIBHOH U
AMEKTPOPUIHHON YACTHIIBI.

Kaaccndukanusa peakumii B opranudeckoil xumuu. [loHsaTHe 0 TMnax M MexaHM3Max
peaknuii B oprannueckoit xumun. Cyoctpat u pearent. Kitaccudukamnus peakiuii mo u3sMeHEeHUI0 B
CTPYKType cyOcTpara (IpucoeAMHEHUE, OTIICINICHHE, 3aMellleHIe, H30MepH3allis) U TUITYy peareHTa
(pagukanbHble, HyKJIeoQUIbHBIE, 3leKTpouibHble). Peaknuu mnpucoenunenus (AN, AE),
snmumunupoBanus (E), 3amermenunst (SR, SN, SE), nzomepusaruu. PasHOBUIHOCTH peaKIyii KasKI0ro
THIA: TUIAPUPOBAHUE U JETHIPUPOBAHUE, TAIOTCHUPOBAHUE U JETATIOTEHUPOBAHUE, TUAPATALNS U
Jeruaparanus, THUAPOTAJOTCHUPOBAHUE W JCTHAPOrajJOreHHUpPOBAHUE, IOJUMEpU3alus |
MOJIMKOHEHCALINS, TIeperpynnupoBka. OCOOEHHOCTH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil
B OPraHUYECKOU XUMUH.

CoBpeMeHHbIE TPEICTABJICHUS O XHMHYECKOM CTPOCHHH OPraHMYeCKHUX BelIeCTB.
OcHOBHbIE HampaBleHUs pa3BUTHS Teopuu crpoeHus A. M. byrieposa. M3omepus opraHndeckux
BelIECTB U ee BUAbL. CTpyKTypHass M30MEpHs: MEXKJIAcCOBas, YIIepOJHOTOCKENETa, MOJIOKEHUS
KpaTHOH CBsi3W M (PyHKIMOHAJIBHOW rpynmbl. [IpocTpaHCTBEHHAU30MEpHUS: TeOMETpHYEcKas U
onrnyeckas. IloHarne acuMMmeTpHueckoro ueHTpa. buonorndeckoe 3Ha4eHHE ONTHYECKOU



n3oMepuu. B3aumMHOE BIMSHHE aTOMOB B MOJEKYJAXOPTaHMUECKUX BEIIECTB. JIEKTPOHHBIE
3¢ (deKTbl aTOMOB M aTOMHBIX TPYIIN B OPraHUYECKUX MoJekynax. MuaykunoHHsld 3¢ ek,
MOJIOKUTEIBHBIN 1 OTPHULIATENIbHBIN, er00co0eHHOCTH. Me3oMepHbIi 3P dekT (3¢ ek conpskenus),
€ro 0COOEHHOCTH.

JdemMoHcTpanuu
Konnekunu oprannyeckux BellecTB (B TOM 4YHCIE JIGKAPCTBEHHBIX IpENapaToB, KpacuTelnei),
MaTepuaaoB (IPUPOIHBIX M CUHTETUYECKHUX KaydyKOB, IUIACTMAcC U BOJIOKOH)U M3JEIMH U3 HUX
(HuTEeH, TKAHEH, OTACTOYHBIX MAaTEPUATIOB).

Mopenu monexyn CH4, C2H4, C2H2, C6H6, CH30H — mapoctepxHeBbie 1 00bEMHBIE.
Monenu oTTalKUBaHUs THOPUIHBIX OpOUTANIEH ¢ TOMOIIBIO BO3AYIIHBIX [IAPOB.

B3aumMoneiicTBre HATpUs C ITAHOJIOM U OTCYTCTBHE B3aMMOJACHCTBHS C AUITHIIOBBIMA(PHPOM.
OnbIThI, MOATBEPKAAIONIME HATMYME (PYHKIIMOHAIBHBIX TPYIIN Y COEAMHEHUN Pa3IMYHBIX KJIacCOB.

JlabopaTopHBIi ONBIT
WsrotoBnenne wojeneid MOIEKYyl —TIPEACTaBUTENCH pa3NUYHBIX KJIACCOB OPTaHUYECKUX
COCIMHECHU.

IIpakTH4yeckue 3aHATHS.

IIpakTnueckoe 3ansaTue Ne 1: OOHapyx’eHUe yriepoja U BOAOPOJa B OPTaHUYECKOM COETUHEHHUU.
Ob6napy>xenue rajgoreHoB (mpoba beitnpinTeiina).
BHeaynuTopHasi camocTosiTeibHas paGora
[ToaroroBka cooOmienus: «bUOTEXHOIOTHS U TeHHasl HHXXeHepus — TexHonoruu XXI| Bekay.
[ToaroroBka coobuienus: «HaHOTEXHOJIOTUS KaK IPUOPUTETHOE HAIIPABJIEHUE PA3BUTHS HAYKU
u npousBoicTBa B Pocculickont denepaum».
[ToaroroBka coobmienus: «Butanusm 1 ero Kpax».
1.2. IlpenesibHbIC YI1€BOXOPOABI

I'omonornuecknii psaa ankanoB. [lonstue 00 yrieBogoponax. OcoGEHHOCTH CTPOEHHUS
NpEJeNbHBIX  YIJIEBOJAOPOJOB. AJIKaHbl KaK IPEACTaBUTENN TpPENeNbHbIX YIIIEBOJIOPOJIOB.
DONEeKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl METaHa W JIPYTUX aJKaHOB.
I'omonornueckuit psa u wuzomepuss napapuHoB. HopmanbHOe UM pa3BETBICHHOE CTPOCHHE
yriepoaHor nenu. HoMeHkiaTtypa ankaHOB W alIKWJIBHBIX 3aMmecTutTeneid. Du3ndeckue CBOMCTBA
aJIKaHOB. AJIKaHbI B IPUPO/IE.

XumMnueckue cBoiicTBa ankaHoB. Peakunn SR-tuma: ramorenupoBanue (padorst H. H.
CemenoBa), HuTpoBanue o KoHoBasoBy. MexaHu3M peakiuM XJOPHUPOBaHUS ajKaHOB. Peakuuu
JEeTUPUPOBAaHMsI, TOPEHUS, KAaTaIUTUUECKOTO OKUCIIEHUS ajJKaHOB. KpeKuHI ajlkaHOB, pa3iUyHbIE
BUJIbI KPEKUHTA, IPUMEHEHUE B MPOMBINUIEHHOCTH. [Iuponn3 u KoHBepcus MeTaHa, U30MepHU3arysl
AJIKaHOB.

IIpumeHeHne M cnocodbl MOJy4YeHUs] ajakaHoB. OOjracTH NPUMEHEHUS aJIKaHOB.
[IpoMblieHHbIE CIOCOOBI MOTYYEHHS aIKaHOB: MOJIyY€HUE U3 MPHUPOJHBIX UCTOYHUKOB, KPEKHHT
napauHOB, MOJy4Y€HHE CHHTETHYECKOro OCH3MHA, rasu(uKalus yris, THAPUPOBAHUE AJIKAHOB.
JlabopartopHble crocoObl MOJIydeHHUsl aJIKaHOB: CHHTE3 Bropua, nekapOokcuimupoBaHue, TUAPOIIN3
KapOu/a amfOMHUHUS.

Hukaoankanbl. ['oMOJIOrHYeCKU# psi/T U HOMEHKJIATYpa IUKJIOATKAaHOB, UX 001Iast hopmyra.
[TonaTue o HanpspKEHUH LUKIIa. Mi30MepHs HUKIIOANKaHOB: MEXKKIIaccoBas,

YIJIEpOAHOIO CKenera, reomerpudeckas. llomyuenue u ¢usnueckue CBONCTBA IUKIOATKAHOB.
XuMHUYECKUe CBOMCTBa HMKIOATKaHOB. Crienuduka CBONCTB LMKIOAJIKAHOB C MaJlbiM pa3MepoM
1ukia. Peakiuy npucoeuHeHNs 1 paJKalbHOTO 3aMEIIEeHUS.

JdemMoHcTpanuu
Monenu MOJeKy MeTaHa, IPYTuX allKaHOB, PAa3IMYHBIX KOH(OpMAaLIU IUKIIOTEKCaHa.
PacTtBopenue napaduna B 6eH3UHE U HCTIAPEHHE PACTBOPUTENS U3 CMECH.

[TnaBnenue napaduHa U €ro OTHOIIEHUE K BOJIe (PACTBOPUMOCTh, TUIOTHOCTh, CMaYUBaHUE).
Pa3znenenue cMecu 6€H3MH—BO/Ia C TIOMOIIBIO JIETUTENEHON BOPOHKH.

'openue Mmerana, npomnaH-OyTaHOBOM cmecu, HapaduHa B YCIOBUSX H30BITKA M HEJAOCTATKa
KHCIIOpO/Ia.



B3pbIB cMecH MeTaHa ¢ BO3AYXOM U XJIOPOM.
BoccTanoBneHne OKCHIOB TSKEIBIX METaIOB apaduHOM.
OTHoIIeHNE IUKIIOTeKCaHa K OpOMHOM BO/Ie ¥ pacTBOPY IEpPMaHTaHaTa Kausl.

JlabopaTopHbIe ONbITHI
N3roroBneHune Moienei MOJIEKYJl aIKaHOB U TAJIOT€HAJIKAHOB.
NzroroBnenune mapaduHUPOBAHHON OyMaru, UCIIBITAHUE €€ CBOWCTB: OTHOLICHHUS K BOJIC U JKHUPaM.
Oo6napy>keHue BOJIbl, CaXkH, YTIECKUCIOro ra3a B IPOAYKTaX TOPEHUs CBEUH.
O3HakoMJICHHE CO CBOWCTBAMH TBEP/IBIX Mapa@HHOB: MIIABICHUEM, PACTBOPUMOCTHIO
B BOJIE U OPraHMUYECKUX PACTBOPUTEIIAX, XUMUUECKOW HHEPTHOCTHIO (OTCYTCTBUEM B3aUMO/ICHCTBUSA
¢ OpOMHOI1 BOJI0, pacTBOpamMM IepMaHraHaTa Kajiausl, TUAPOKCHIA HATPUsL U CEPHOM KUCIIOTHI).
IIpakTHyeckoe 3aHATHE
IIpakTnyeckoe 3ansatue Ne 2. [lonydyeHne MeTaHa U U3y4e€HUE €T0 CBOMCTB: TOPEHUS, OTHOLICHHS
K OpOMHOI#1 BOJIe ¥ pacTBOPY MEpPMaHraHATa KaJlus

BHeaynuTopHasi camocTosiTe/IbHAsi padoTa

[ToxaroroBka mpe3eHTanuu: «PoJIb OTEYECTBEHHBIX YYCHBIX B CTAaHOBIICHUU W Pa3BUTUU
MHPOBOM OPraHUYECKON XUMHUI.

[MoaroroBka mpe3eHTanmu: «COBPEMEHHBIC TMPEACTABICHUS O TEOPHUH XUMHYECKOTO
CTPOCHUS».

1.3. DTHiIeHOBBIE U IeHOBBIE YI1€BOAOPOAbI

T'omonornueckunii psig ajJiKeHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI 3TUJICHA
U ankeHoB. [omonormueckuii psin U obmas ¢opmyna ankeHoOB. F3omepusi 3TUICHOBBIX
YIJIEBOJOPOJOB:  MEXKKIJIACCOBasg, YIVIEPOJAHOIO  CKEJeTa, IIOJIOKEHUS  KPAaTHOM  CBSI3H,
reoMeTpuyeckas. OcoOEHHOCTH HOMEHKIIATyphl 3TUJIEHOBBIX YTJIEBOJOPO/I0B, HA3BAHUSI BAXKHEUIITNX
panukanoB. PU3MYECKHE CBOMCTBA AJIKEHOB.

XHMHYeCKHe CBOHCTBA AJIKEHOB. DJIEKTPOPMIBHBIN XapaKkTep peakiil, CKIOHHOCTh K peaKklHsIM
MPUCOEINHEHUS, OKHUCIICHUS, MonuMepusauuu. [IpaBuno MapkoOBHMKOBA M €ro 3JEKTPOHHOE
o0ocHoBaHue. Peaknuu rajoreHUpOBaHUsS, THIPOTATOTCHUPOBAHUS, THApPATALUHA, TUIPUPOBAHMS.
Mexanusm AE-peakuuii. Ilonsathe o peakumsx nonumepusanuu. ['opeHne ankeHoB. Peakunn
OKHWCJICHUSI B MSTKUX M KECTKUX YcioBHsX. Peakius Barnepa u ee 3HaueHue 11 OOHApYKEHUS
HEIPEIEIbHBIX YTIIEBOJOPOAOB, NOJIYYEHHUS TIIUKOJIEH.

IlpumeHenne W cnocodbl MOJy4YeHHsl aJIKeHOB. lICronb30BaHME BBICOKOW pEaKIIMOHHOMN
CIOCOOHOCTH alKeHOB B XMMHYECKON MPOMBINUIEHHOCTU. [IprMeHeHue sTujieHa U TPOIMUIICHA.
[IpombInIeHHBIE CTTIOCOOBI TOMYYEHUST aJKEHOB. Peakiuu neruapupoBaHUs KPEKWHTa alKEHOB.
JlabopatopHbie crocOObI MOTYYESHHSI aTKEHOB.

Aaxaauensl. [ToHsTHE U KiTacCUPUKALINS TUEHOBBIX YIIIEBOJOPO/IOB [0 B3AUMHOMY PACIOJIOKEHHUIO
KpaTHBIX CBs3eil B Mosekyne. OcoOEHHOCTH D3JIEKTPOHHOTO U TMPOCTPAHCTBEHHOTO CTPOCHHUS
CONpsDKEHHbIX JHEeHOB. [loHsaTHe 0 m-37MeKTpoHHOW cucreme. HomeHkiarypa IHEHOBBIX
yraeBo1opoaoB. OCOOEHHOCTH XMMHUYECKUX CBOWMCTB COMPSDKEHHBIX JWEHOB KakK CIEJICTBUE HUX
ANEKTPOHHOTO cTpoeHus. Peakmmu 1,4-npucoeaunenus. [lomumepusarnus maueHoB. CrocoObl
MOJTy4eHHsl JUSHOBBIX yrieBo10poaoB: padoTsl C. B. JlebeneBa, qeruapupoBaHue aJKaHOB.
OcHOBHbIE NMOHATHS XHUMHMH BbICOKOMOJIEKYJISIDHBIX COeMHEHMiH (HA mpumMepe NMPOAYKTOB
NOJMMEPHU3AIMH AJTKEHOB, AJKAJHMEHOB W HX TaJOreHNnpou3BOAHbIX). MoHOMep,oiumep,
peakuys MOIMMEPHU3aLNH, CTETICHb ITOJIMMEPU3ALUH, CTPYKTYPHOE 3BE€HO. THUIIBIIOIMMEPHBIX LIETEH:
JIMHENHbIE, pa3BeTBIICHHBbIE, cuuThie. [loHsaTHE O crepeoperynsapHbix mnonuMmepax. [lomumepsl
TEpMOIUIACTHYHBIE W TepMopeakTHBHbIE. [IpencraBmeHne o 1iacTMaccax M 3JlacTOMEpax.
[lonuaTHiieH BBICOKOTO M HU3KOTO JaBJ€HHUS, €ro cBoicTBau mnpumeHenue. KartamuzaTopsl
[urnepa—Harta. [TonunponuieH, ero NpuMeHEHUE UCBOMCTBA. ["amoreHcoaepxaiye moJauMephl:
tepnon, monuBMHWIXIOpHA. Kayuykum HarypanbHbli u  cuHTeTHYeckue. ComoamMepsl
(6yTagmeHCTUPOIBHBIN KaydyK). Bynkanu3zanuskaydyka, pe3uHa u S00HHT.



JdemMoHcTpanuu

Mopenu MONEKyI CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB U AJIKAJUEHOB.
Komnekuus «Kayuyk u pesuHay.

Henonumepusanus kayuyka. CryuieHue MJIEYHOTO COKAa KaydyKOHOCOB (MoOjo4asi, OJyaHYMKOB,
¢dukyca).

JlabGopaTropHbie ONBITHI

OOHapykeHue HempeaeIbHbIX COSTUHEHUH B KEPOCHHE, CKUITHIAPE.

O3zHakoMJIeHHE ¢ 00pa3amMy MOJIUATUIICHA U OJUIIPOIIIICHA.

Pacnio3naBanue 00pa3IoB alKaHOB U aJIKEHOB.

[MpakTnyeckune 3aHATHSA

IpakTnueckoe 3ansaTHe Ne 3. CpaBHCHHE IUIAMEHH OJTHJICHA C IUIAMEHEM TIPEJCIIbHBIX
YTJIEBOJIOPOIOB (METaHa, MponaH-OyTaHa cCMecH)

IIpakTuyeckoe 3ansaTue Ne 4. B3aumonelicTBre dTHIIeHA C OPOMHOM BOJIOM, PaCTBOPOM
nepmanrasara kanus. [lonyyeHue sTuineHa geruparanueil 3TuaoBoro Cupra.

BHeaynnTopHasi camocTosiTeibHasA padoTa

[ToaroroBka noknana: «’Kusss u gesrenbHocTh A.M.byTineposay.

[ToaroroBka noknana: «CHHTETUYECKUE KayuyyKU: UCTOPHS, MHOT00Opa3ue U MepCreKTUBbI.

1.4. AueTnjieHOBBIE YIJIEBOA0PO/bI

I'omosiornyeckuii psx aJKMHOB. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE AalleTHIICHA M
Ipyrux ankuHoB. ['omonoruueckuii psn u odmas popmyna ankuHoB. HOMEHKIaTypa aneTHICHOBBIX
yriaeBogopoaoB. M3omepus MexkinaccoBasi, yriiepogHOro CKeJIeTa, MOJ0KEHHUs] KpaTHOM CBSI3H.
XuMu4yecKkHe CBOWCTBA M NMpUMeHeHHe AJKHMHOB. OCOOCHHOCTH PEaKIMil MPUCOCAMHEHHS I10
TpOHOM  yriepon-yriaeponHod  cBa3u. Peakuuss  KydepoBa. IlpaBuno  MapkoBHHKOBa
MIPUMEHUTEIHFHO K aneruieHaM. [[oaBMKHOCTh aTroMa BOJIOPOJa (KUCIOTHBIE CBOWCTBA AJIKWHOB).
Oxkucnenne ankuHOB. Peakuus 3enuHckoro. IlpumeHeHMe aneTUIEHOBBIX —YIJIEBOJOPOIOB.
[TonuBuHUNaLETaT.

Iosyuenne ankuHoB. [lonyuenue aneTuneHa NUPoOIU30M MeTaHa U KapOUTHBIM METOIOM.
JdemMoHcTpanuu

Mopenu MONEKYIIbI alleTUIeHa U IPYTUX AJIKUHOB.

[Tonyyenue aneruneHa W3 KapOuaa KajbllUs, O3HAKOMJICHHE C (U3MYECKUMU U XUMUYECKHUMH
CBOMCTBAMH alleTUJICHA: PACTBOPUMOCTHIO B BOJI€, TOPEHUEM, B3aUMOICHCTBHUEM C OpOMHOMN BOJIOH,
pacTBOpOM IepMaHraHata kanus, cosmu menu (1) u cepedpa.

JlabopaTopHBIH ONBIT

N3roroBnenne Moaenei MOJIEKyYJ aTKUHOB, UX U30MEPOB.

BHeaynutopHas camocTosiTe/ibHAsA paboTa
ITonroToBka fnokana: « XuMust yriaeBoAOPOAHOTO ChIpbs M MOs Oyyiast mpodeccusi».

1.5. ApomaTnuyeckue yriieBoA0poabl
I'omosiornueckunii psix apeHoB. beH30i1 Kak npeacraBuTeNs apeHoB. PazBuTue mpencraBieHuil o
ctpoennn 6eH301a. COBpeMEHHBIE MPEICTABICHUS 00 AIEKTPOHHOM U MPOCTPAHCTBEHHOM CTPOCHUH
6ensona. OOpa3oBaHNE apOMATUYECKOW TT-CUCTEMBI. ['oMoJI0orH OeH30I1a, UX HOMEHKIATypa, 00mas
dbopmyna. HomeHkmatypa s JU3aMEIICHHBIX TPOU3BOAHBIX OC€H3051a: opmo-, mMema-, napa-
pacronoxeHue 3amectureneil. @u3n4ecku CBOMCTBA APEHOB.
XumMuYecKkue cBoiicTBa apeHoB. [Iprmepsl peakiuii 31eKTpoPUILHOTO 3aMEIlIeHUS:
raJlOTeHUPOBaHUsA,  alKwinpoBaHus  (katamusatopel  @Opugens—Kpadrca), HHTpOBaHMUS,
cynbupoBanus. Peaknum TuApUpOBaHUS W TPHUCOCIWHEHHs Xjopa K OeHzoimy. OcoOEHHOCTH
XUMHYECKUX CBONCTB TOMOIJIOTOB OeH30yi1a. B3auMHOE BIMSHHE aTOMOB Ha MpPHUMEpPE TOMOJIOTOB
apeHoB. OpueHTanus B peakiusx 3ekTpodunbHoro 3amemenus. Opuenrtantsl [ u Il pona.
IIpumenenue M moJiyyeHue apeHoB. IIpupoaHble MCTOUHMKH ApOMAaTHYECKUX YIJIEBOJOPOJIOB.
ApoMaTu3zanys aJKaHOB U UKII0AKaHOB. AJIKMJIMpOBaHHE OEH3071a.
JdemMoHcTpanuu
[HapocTepkHeBbIe 1 00BEMHBIE MOJIETH MOJIEKYJ OEH30J1a U €r0 TOMOJIOTOB.



Pa3nenenue cmecn OE€H301—B0/Ia C TOMOIIBIO JACTUTEIILHON BOPOHKH.

PacTBopsirommasi criocoOHOCTh OeH307a (IKCTPAKIUSI OPraHUYECKUX W HEOPTaHWYECKHUX BEIECTB

OeH30JI0M M3 BOJHOTO pacTBOpa HOJa, KpacHTeled; pacTBOPCHHWE B OCH30JiC BEIIECTB,

TPYAHOPACTBOPHMBIX B BOJIE (CEpbI, OCH30HHON KUCIIOTHI).

I'openue Gensomna.

OtHoureHue OeH3071a K OpOMHOM BOJIe, PaCTBOPY MEpMaHTaHaTa KaJIHsl.

[Tony4yenune HUTpoOEH30IA.

O3nakomiieHHE C (DU3MYECKHMMH CBOWCTBAMH apOMAaTHYECKHX YTJIICBOJOPOJOB C HCIOJIh30BAHUEM

pactBoputensi «ConbBeHT». M3roToBiieHHME M HCHOJB30BAaHHME IMpocTeiiero mpubdopa s

xpomMarorpadum.

[Tomydaenue OeH30Ma JEeKapOOKCHIMPOBaHUEM OEH30HWHOW KUCIOTHL [lodydeHue W pacciioeHue

MyJbcuU OeH301a ¢ Bonoi. OTHomeHne OeH30J1a K OpOMHOM BOJIE M PACTBOPY IIEPMaHTaHATa KaJIHsl.
BHeayauTopHasi camocTosiTe/IbHAsI padoTa

[TonroroBka mokiana: «IDKOHOMHYECKHE AaCMEKThl MEXIYHAPOJHOTO COTPYAHHUYECTBA IO

UCII0JIb30BAHUIO YTIIEBOJIOPOIHOTO CHIPHSI».

1.6. IlpupoaHbie HCTOYHUKH YIJ1€BOI0POI0B

Hedrb. Haxoxaenue B mnpupose, coctaB M (usnuyeckue cBoiictBa HedTH. TomaMBHO-
sHeprerudeckoe 3HaueHue Hedrtu. Ilpombinennas nepepaborka HepTH. Pextudukanus uvedTH,
OCHOBHBIE (PpaKkIUM ee pa3esieHus], UX UCToIb30BaHue. BropuuHas nepepaboTka HEPTEPOAYKTOB.
Pextudukamnys Mazyra npu ymMeHbIIeHHOM AaBieHHH. Kpekunr HedrenponaykToB. Paznuynbie BUIbI
kpekuHra, paborsl B. [.IllyxoBa. M3omepuzanus ankaHoB. AJIKMIMPOBAHUE HENpPEAeIbHbBIX
yriaeBogopoaoB. Pudopmunr nedrenpomykroB. KauectBo aBTOMOOMIBHOTO TOmMBa. OKTaHOBOE
YHCIIO.
IIpupoaublii U nonyTHLINH HeTAHON ra3bl. CpaBHEHHE COCTaBa IPUPOIHOTO U MOMYTHOIO T'a30B,
UX NPAKTUYECKOE UCIIOJIb30BaHUE.
Kamennbiii yrosab. OCHOBHbIE HampaBiICHHUS MCIONb30BaHUS KamMeHHoro yris. KoxcoBaHue
KAMEHHOTO yIJsl, BaXHEHWIIME MPOMYKTBI 3TOr0 IIpolLecca: KOKC, KaMEHHOYTOJIbHAas CMoJa,
HagcMmoibHas Boga. CoenMHEHUs, BBIAECNSIEMblE W3 KAMEHHOYIOJbHOM cMoJbl. [IpoaykTsl,
MojlydyaeMble M3 HAJCMOJIbBHOM BOJBL. OKOJOTMYECKUE aCHEeKThl JOOBIYM, NepepadoTKu U
MCIOJIb30BaHUS TOPIOYMX UCKOMAEMBbIX.
JdemoHcTpanuu
Konnexkuust «IpupoiHbie HCTOYHUKHU YTIIE€BOJOPOIOBY.
CpaBHeHHUE NMPoLECCOB TOpeHUst HePTH U MPUPOTHOTO Taza.
O6pazoBanue He(DTSIHON MJICHKU HA IOBEPXHOCTH BO/IBI.
Karanutuaeckuit kpekuHr napagpuHa (Wi KepoCcHHa).
JlabGopaTropHbie ONBITHI
Onpenenenre HaTMYKS HETIPEIEIbHBIX YIJIEBOIOPOIOB B OEH3UHE U KEPOCHHE.
PacTBOprMOCTH paznuyHbIX HEPTENPOIYKTOB (O€H3MHA, KEPOCHHA, TU3EIHHOIO TOIIMBA, Ba3eInHa,
napaguHa) Apyr B ApyTe.

BHeaynnTopHasi camocTosiTe1bHasA padoTa
[ToxroroBka noknazna: «VcTopus OTKpHITUS U pa3pabOTKU ra30BbIX U HEYTAHBIX MECTOPOXKICHHU B
Poccuiickoit denepanmmy.

1.7. 'uapoxkcuiIbHBIE COeIMHEHUS
Crpoenne u kiaaccupukanus cnuproB. Knaccudukanus crupToB MO THUILY YIIEBOJIOPOAHOIO
paaMKaa, Yucily TMAPOKCHIIBHBIX T'PYNII M TUIy aToMa YIjepoja, CBA3aHHOI'O C I'MJIPOKCHJIBHOM
TrPYNNoN. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE THAPOKCUIILHOM rpyniibl. BiusitHue ctpoenus
CIMPTOB Ha UX (hU3NYECKHEe CBOMCTBA. MexXMOIIeKyIIpHast BOJOPOHAs CBsA3b. [ OMoornueckuii psin
IPEJeNbHBIX OTHOATOMHBIX CIIMPTOB. M30MepHs 1 HOMEHKIIAaTypa alKaHOJIOB, UX 001as Gpopmyia.



XumMHuyeckHe CBOICTBA AJIKAHOJOB. PeakimoHHAas CHOCOOHOCTh MPEIESIBbHBIX OJHOATOMHBIX
cnupToB. CpaBHEHNE KMCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX U HEOPraHUYECKUX COCAMHEHUH,
comepxkammx OH-Tpymmy: KHCIOT, OCHOBaHHA, aM(OTEPHBIX COCTUHEHHHA (BOJBI, CIHUPTOB).
Peakuun, noareeprkaaromue KUCIOTHBIE CBOMCTBA CIIUPTOB. Peakuny 3amenieHus: THIPOKCUIIbHOM
rpymnmsl. MeXMONEKyasipHas JeruapaTanus CHUPTOB, YCIOBUs 00pa3oBaHUS NPOCTHIX 3(PHPOB.
CrnosxxHble 3¢upbl HEOPraHUYECKUX U OPTraHUYECKUX KUCIIOT, peakiuu dTepudukannu. OKuciaeHue u
OKHUCJIUTEIBHOE AETUAPUPOBAHUE CIIUPTOB.
Cnoco0b1 mostyyeHusi cnupToB. ['Maponu3 rajgoreHankaHoB. ['maparanusi ankeHOB, YCIIOBUS €€
npoBeeHus. BocctaHoBiIeHNE KapOOHUIIBHBIX COEIUHEHUI.
OTtaejbHbIe TNPEACTABUTENHN AJKAHOJIO0B. MeTaHOJ, €ro NPOMBIIUICHHOE MOJyYE€HHE U
IpUMEHEHHE B IPOMBIIIICHHOCTU. bronornyeckoe neiicreue Meranona. Crienupuieckue crocoObl
MOJIyYEHUS STUIOBOrO crupTa. PU3NOIOTHYECKOE IEUCTBUE 3TAHOJA.
MHoroaromubie cnupthbl. M3omepus M HOMEHKiIaTypa MPEACTaBUTENEH ABYX- U TPEXAaTOMHBIX
cnupTtoB. (OCOOEHHOCTH XHWMHUYECKHX CBOMCTB MHOTOATOMHBIX CIUPTOB, HX KaueCTBEHHOE
obHapyxenue. OTaeNnbHbIe TPEACTABUTENHN: STUICHTIIUKOIIb, TIIAIEPUH, CITOCOOBI
UX TOJIyYEHHUs], IPAKTUYECKOE IPUMEHEHHUE.
®eHoJ1. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTpoeHHE (heHoua. B3auMHoe BiIMsIHIE apOMaTHUYECKOTIO
KOJIbLIa U TUIPOKCUIIBHOM TPYIIIIBIL.
XUMHUYECKHe CBOMCTBA (eHONa KaK (PYHKIUS €r0 XUMHIECKOro cTpoeHusi. bpomupoBanue deHoma
(kauecTBEHHAas peakilysl), HUTpOBaHUE (IMMKPUHOBAs KHCIOTAa, €€ CBOWCTBA M MPUMEHEHHE).
OOpazoBaHue OKpamIeHHBIX KOMIUIEKCOB ¢ HOHOM Fe3+. [Ipumenenue denona. [lonyuenue dpenomna
B IIPOMBILIJIEHHOCTH.
JdeMoHcTpanuu
Monenu MOJIeKyJ CIUPTOB U (DEHOJIOB.
PacTBOprMOCTH B BOJIE aJIKaHOJIOB, ATHJICHIJIMKOJIS, TNIMLEPUHA, (heHoIa.
CpaBHEHHUE CKOPOCTH B3aUMOJEHCTBUS HATPUs C ITAHOJIOM, ITPONAHOIOM-2, 2-MeTHJIITPONaHOIOM-2,
TJILEPUHOM.
[Tonmyyenue 6poMaITaHa U3 3TaHONIA.
Britecuenue ¢enosna u3 peHosAaTa HaTpUs YroJbHOM KUCIOTOM.
Peaxius genouna ¢ popmanbaeruaom.
KauecTBeHHbIE peakiuu Ha (HEHOJI.
3aBHCHUMOCTH paCTBOPUMOCTH (hE€HOJIA B BOJIE OT TEMIEPATYPHI.
B3aumozeiicTBue (heHomna ¢ pacTBOPOM IIEIOYH.
Pacrnio3HaBaHue pacTBOpoB (peHouIsATa HATPHSI U KapOoHaTa HaTpus (0apOOTaKBbIbI-
XaeMOTO0 BO3/lyXa WUJIU JICHUCTBUE CUITLHOW KUCIIOTHI).
Pacrnio3HaBaHue BOAHBIX pacTBOPOB ()eHOJA U TIUIEPHHA.
JlaGopaTropHbie ONBITHI
PexTudukanus cMecu 3TaHOJI—BO/A.
OO6HapyxeHre BOJbI B a3€0TPOMTHOM CMECH BOJIBI ¥ ATHJIOBOTO CITUPTA.
IIpakTHYecKkue 3aHATHA
IIpakTnueckoe 3ansaTue Ne 5: V3yuenue pacTBOPUMOCTH CITIUPTOB B BOJIE.
IIpakTnyeckoe 3ansitue Ne 6. OKuClI€HHE CIHMPTOB PA3IMYHOIO CTPOEHHUS XPOMOBOH CMECHIO.
[Tonyuenue auaTriioBoro »¢upa. [lomydenue riaumepara Meau.

BHeaynnTopHasi camocTosiTe1bHasA padoTa
[TonroroBka noknana: «XUMHUs YIIeBOJOPOIHOTO CHIPhS U MO OyAyliast mpogeccusi».
ITonroroBka noknana: «YTiieBOAOPOJHOE TOILIMBO, €MO BUJBI U HA3HAYECHHEY.

1.8. Anbaernabl H KETOHDI
I'omosiornueckue psaabl ajbAeruoB U KeTOHOB. [loHsTHE O KapOOHWIBHBIX COCIUHCHHSIX.
DJEeKTPOHHOE CTPOEHHE KapOOHMIbHOM rpynibl. Mi3oMepHst 1 HOMEHKIAaTypa alnbIeTru0B U KETOHOB.
dusnyueckre CBOMCTBA KapOOHMIIBHBIX COCTMHECHUM.



XumMHuYecKHe CBOICTBA ajbJAernoB W KeTOHOB. PeakimoHHas CHOCOOHOCTh KapOOHUIBHBIX
coequHeHni. Peakiuy oKUCIeHUs albJIeruI0B, KAYeCTBEHHbIE PEAaKIMK HA aJbJACTUAHYIO PYIIY.
Peakuuu nonmkonaeHcanuu: oopazoBanue GeHon0(GOpMaTbICTHIHBIX CMOT.

IIpumeHeHnune U noJiydyeHne KapOOHWIbHBIX coelMHeHni. [[puMeHenne anpIeruj0B 1 KETOHOB B
OBITYy W TPOMBIIUICHHOCTH. AJIBJIETH/IBI U KETOHBI B Tpupone (3¢upHbie Macia, (HEepoMOHBI).
[Tonydenne kapOOHUIBHBIX COSAMHEHHI OKUCIIEHUEM CIIUPTOB, THApATallueil aTKHHOB, OKUCICHUEM
yraeBoaopoaoB. OTAenbHbIC TPEICTABUTENN AIBJICTHIOB U KETOHOB, CIEIU(DUICCKUE CTIOCOOBI UX
MOJIy4YEHUs U CBOMCTBA.

JdemMoHcTpauuu

[lapocTepkHeBble U 00BEMHBIE MOJIETH MOJIEKYJI aJlbJIETHI0B U KETOHOB.

[TosnydyeHne yKCyCHOT0 ajlbJeru/1a, OKUCIECHUE 3TaHOJIa XPOMOBOI CMECHIO.

KauecTBeHHbBIE peakiiy Ha aJlbJICTHIHYIO TPYIIITY.

JlaGopaTopHbIe ONBITHI

OxucieHue STaHoJa B 3TaHAIb PACKAJICHHON METHOM MPOBOJIOKOM.

[Tony4yenue peHOI0PDOPMATBICTHAHOTO ITOJIUMEDPA.

Pacnio3naBanue pactBopa aneToHna u GopMainHa.

IIpakTHYeckne 3aHATHS

IIpakTuueckoe 3ausitue Ne 7. l3ydyeHue BOCCTAaHOBUTEIHHBIX CBOMCTB albICTHUIOB: pPEaKIUA
«cepedbpsiHoro 3epkanay. BzanmopelicTBie opManbaernia ¢ TuApoCyIb(GuToM HATPUSI.

BueaynutopHasi camocTosiTeJibHasi padora
[TonroroBka mokiana: «Pe3sMHOTEXHUYECKOE MPOHM3BOJCTBO M €r0 POJIb B HAYYHO-TEXHUYCCKOM
nporpecce.
[ToxroroBka nokiana: «CBapoyHOE MPOU3BOJCTBO M POJIb XUMHH YIIIEBOJIOPOIOB B HEMY.

1.9. Kap0OoHoBbIe KHCJIOTHI M MX IPON3BO/IHbIE
I'omonornuecknii psii mpeaeJbHbIX OJHOOCHOBHBIX KapOOHOBBIX Kuca0T. [loHsTHEe O
apOOHOBBIX KHCIOTaX W HUX KiIaccu(uKauusa. ODJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHUE
KapOOKCUJIbHOM rpynmbl. ['oMoI0rndeckuil psia npeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT,
UX HOMEHKJIaTypa U n3oMepusi. MexMOIeKyIsIpHble BOJIOPOJIHbIE CBA3H KapOOKCUIBHBIX IPYIII, UX
BIIUSIHUE Ha (pU3NUECKHe CBOMCTBA KApOOHOBBIX KHUCIIOT.
XuMHu4ecKHe CBOMCTBAa KapOOHOBBIX KMCJIO0T. Peakiiny, WILTIOCTPUPYIOIIHNE KUCIOTHBIE CBOMCTBA
U UX CpaBHEHHE CO CBOWCTBaMU HeEOpraHuuyeckux KucioT. OOpa3oBaHHMe (DYHKIHOHAJIBHBIX
IIPOM3BO/IHBIX KapOOHOBBIX KUCIOT. Peakuuu srepudurannu. AHTUAPUIbI KApOOHOBBIX KUCIIOT, UX
MOJIy4YE€HUE U IPUMEHEHHE.
Cnoco0bl moTy4eHusi KApOOHOBBIX KHCJI0T. OTAeIbHbIE NPEACTABUTEIN U UX 3HaUYeHue. OO011ue
CIOCOOBI MOJTYYEHHsI: OKHCIEHUE alIKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB,aIbACTUA0B. BaxkHelue
MPEJICTaBUTENIN KapOOHOBBIX KUCIIOT, X OMOJIOTHYECKast pOjib,CIeIU(pHUECKUE CIIOCOOBI OTyYEeHHUs,
CBOMCTBA M NPUMEHEHHE MYPaBBbUHOMW, YKCYCHOW,TAJIbLMUTHHOBOW M CT€apUHOBOM; aKpUIOBOW M
METaKpHJIOBO; OJICMHOBOM, THHOJIEBOW UIMHOJICHOBOM; 111aBENIeBOI; OEH30MHOW KUCIIOT.
Caoxuble 3¢upsbl. CTpoeHHE U HOMEHKJIATypa CIOKHBIX 3(QHUPOB, MEXKKIACCOBAas H30MEpHs C
KapOOHOBbIMU KHcaOTaMH. CrocoObl MOMY4EHHUS CIOXKHBIX 3(gupoB. OOpaTUMOCTh peakuuu
srepudukani ¥ (aKTOPhI, BIUSIONIME HA CMelieHHe paBHOBecus. (OOpa3oBaHUE CIIOKHBIX
nonmddupos. I[lomustunenrepedranar. JlaBcaH Kak NpeACTaBUTENh CHHTETHUYECKHX BOJOKOH.
XUMHYECKHE CBOMCTBA M IPUMEHEHHUE CIIOKHBIX A(HUPOB.
Kups1. Kupsl kak crnoxubsie 3¢upsl runepuHa. KapooHOBbIE KMUCIOTHI, BXOASIINE B
COCTaB JKUPOB. 3aBUCUMOCTh KOHCUCTEHIIUH XKHUPOB OT UX COCTaBa. XMMHYECKHE CBONCTBA KUPOB:
THJIPOJIN3, OMBUICHUE, TUAPUpPOBaHHUE. bruomornueckas posib KMPOB, UX UCIOJIb30BAHUE B OBITY U
ITPOMBIILIJICHHOCTH.
Couu kapOGOHOBBIX KHCJIOT. Mbuta. CriocoObl MoMydyeHHs COJIel: B3auMoJeicTBUE KapOOHOBBIX
KHCJIOT C METaJUIAMU, OCHOBHBIMHU OKCUIAMH, OCHOBAHUSAMH, COJIIMM; IIEJIOYHOM THIPOIU3 CIOKHBIX
3¢upoB. XMMHUYECKHE CBONCTBA COJEH KapOOHOBBIX KUCIIOT: TUAPOJIU3, PEaKIMU HOHHOTO OOMEHa.



MBpl1a, CynHOCTh MOIOLIETO AelcTBUS. OTHOIIEHNE MbLIA K )K€CTKOM Boie. CUHTETUYECKUE MOOIIINE
cpenctBa — CMC (merepreHTsl), MX IPEUMYILECTBA U HEIOCTATKHU.
JdeMoHcTpanuu
3HAKOMCTBO C (PU3NYECKUMU CBOWCTBAMHU BaKHEHIINX KapOOHOBBIX KHCIIOT.
Bosronka 6eH30iHOI KUCIIOTHI.
OTHolIIEHNE Pa3TUYHBIX KAPOOHOBBIX KUCIIOT K BOJIE.
CpaBuennie pH BOJHBIX pacCTBOPOB YKCYCHOM M COJISTHOM KUCIOT OJMHAKOBON MOJISPHOCTH.
[TonydeHnne NpUATHO MAXHYILIETO CIOKHOTO pupa.
OTHOIIEHUE CIMBOYHOTO, MOACOJHEYHOTO, MAIIMHHOTO Macell U MaprapuHa K OpOMHOW BOjAe U
pacTBOpy IepMaHraHaTa Kajusl.
JlabopaTopHbIe ONbITHI
B3auMopeiicTBue pactBopa YKCyCHOM KHUCIOTBI C MATHUEM, OKCUIOM LIMHKA, TUAPOKCHJIOM KeJe3a
(1), pactBopoM KapOOHaTa KaJIUs U cTeapaTa Kajusl.
O3zHakoMJIeHHEe ¢ 00pa3laMu CIIOKHBIX 3(DHUPOB.
OTHOIIEHUE CIOKHBIX HIPHPOB K BOAE U OPTaHMUECKUM BEUIECTBAM.
BriBesieHre )KUpHOTO MATHA € MOMOIIBIO CIOXKHOTO 3upa.
PacTBOpUMOCTB JKHMPOB B BOJIE U OPraHUYECKUX PACTBOPUTEIIAX.
CpaBHEeHME MOIOIIUX CBOMCTB X034icTBeHHOro Mbuta 1 CMC B 3KeCTKOM BOJIE.
IIpakTnyeckue 3aHATHSA
IIpakTuueckoe 3ansaTue Ne 8. PacTBopuMOCTh pa3nMUYHBIX KapOOHOBBIX KHUCJIOT B BOJE.
B3aumopeiicTBie YKCYCHOM KHCIOTHI ¢ MeTayiamu. [loirydeHne m30amMmioBoro 3¢upa yKCyCHOU
KHUCJIOTBI.
IIpakTuyeckoe 3ansaTue Ne 9. CpaBHEHHE CTETIEHN HEHACBIIIICHHOCTH TBEPIOTO U )KHUKOTO KHPOB.
Owmpbinenue xupa. [lonmyuyenue Mputa U UI3y4eHUE €Tr0 CBOMCTB: MEHO00pa30BaHus, PEaKIHsl HOHHOTO
oOMeHa, TUAPOIIN3a, BbIACNIEHUS CBOOOIHBIX KUPHBIX KUCIIOT.

BHeaynuTopHasi camocTosiTeibHas paGora
[ToaroroBka npe3enTanuu «Peakiuu ropeHust Ha IPOU3BOJCTBE U B OBITY ».
ITonroroBka coobuienus: «lcrnonp30BaHre MUHEPAIBHBIX KUCIOT Ha MPEANPUATHIX Pa3IUIHOTO
podus».
1.10. YriaeBoabl
IlonsiTue 06 yraesogax. Knaccudukanus yriesogoB. MoHO-, T1- U NONIHcaxapubl,
IIPEICTAaBUTENN KaXKA0W IPYIIIBI yIIeBO10B. bronorudeckas poib yrieBoa0B, X 3HAYEHUE B )KU3HU
YesoBeKa U 00I1IecTBa.
Momnocaxapuasl. CTpoeHHe 1 ONTHYECKast ©U30MEpHst MOHOCaXapH10B. VX kinaccupukaus no yucmy
aTOMOB yriiepoJa M IpHpojae KapOoHWnbHOM rpynnel. @opmynsl @umiepa u Xeyopca s
n300pakeHUs] MOJIEKYST MOHOcaxapuaoB. OTHeceHne MoHocaxapuioB k D- u L-psany. Baxneiimme
MpEeACTaBUTENN MOHO3. [ JTF0KO3a, CTpOCHHE €€ MOJIEKYNbl B (pu3ndecKkue CBOMCTBa. TayTromepus.
XUMHUYECKHUE CBOWCTBA TJIOKO3BL: PEAKIMM IO aJbJACTMIHOU Ipymme («cepeOpsHOro 3epkaiay,
OKHCJIEHUE a30THOM KHCIIOTOM, TMAPUpPOBaHUE). Peakny IrOKO3bl KaK MHOTOAQTOMHOI'O CIMPTA!
B3aMMOJIeIiCTBHE TUI0KO3bI ¢ ruapokcuaoM menu (II) mpu komHaTHON TemrepaType U HarpeBaHHH.
Paznuunble TUIBI OpokeHHs (CIUPTOBOE, MOJOYHOKHUCIOE). ['roko3a B mpupoje. buonornyeckas
POJIb U IPUMEHEHHE ITI0K03bl. DpYyKTO3a KaK n3oMep riroKo3bl. CpaBHEHHE CTPOEHUS MOJIEKYJIbl U
XMMHUYECKHX CBOMCTB IIIOKO3bI UM (hpyKTO3bl. PpPyKTO3a B NPUPOAE M €€ OMOJOrHMYecKas polib.
[TenTo3s1. Pubo3a u gezokcuprubo3a Kak MpercTaBUTENN albaoneHTo3. CTpoOeHHEe MOJIEKYII.
HMucaxapuabl. Ctpoenue aucaxapuaoB. Crnoco® couneHeHUs IUKIOB. BoccTaHaBnuBamue U He
BOCCTAHABJIMBAIOIIME CBOMCTBA JMCaXapUJOB KakK CIIEJCTBHE cowleHeHus Iukia. CtpoeHue u
XMMHUYECKHE CBOMCTBA caxapo3bl. TE€XHOJOTMYECKHE OCHOBBI NPOM3BOJACTBA caxapossl. JlakTo3a u
MaJbT03a KaK U30MEephI Caxapo3bl.
Ioaucaxapuasl. O01iee crpoenue nonucaxapuaos. CTpoeHne MOJIEKYIIbI Kpaxmara,
aMuio3a MW aMwiIoneKkTHH. Du3MyecKkue CBOMCTBA KpaxMmaja, €ro HaXx0XJACHHE B IPUPOJE H
Ouosiornyeckas poib. [ mukoren. XuMudeckue cBoiicTBa kpaxmasua. CTpOSHHE 3IEeMEHTapHOT O 3BEHA
LEeJUTI0N03bl. BnusHue cTpoeHHs MOJUMEpPHOM Ienu Ha (QU3MYecKhe M XHUMHYECKHE CBOWCTBa



LEJUTIONIO3bl.  [UAPOIM3 LENIoN03bl, 00pa30BaHHE CIOXKHBIX A(PHUPOB C HEOPTaHUYECKUMHU U
OpraHMYecKuMu KuciotaMu. [ToHsiTHEe 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM ILEJKE, BUCKO3E.
Haxoxnenne B mpupoae W OMOJOTHYEcKas posib 1euitoio3bl. CpaBHEHHE CBOWCTB KpaxMmana U
LEJUTIONIO3BI.

JdeMoHcTpauuu

OO0pa3s1ibl YriIeBOIOB ¥ U3ICTUI U3 HUX.

ITonyuyeHune caxapara KaJbLiKs U BBIJICJICHUE CaXapo3bl U3 pacTBOpa caxapara KajbLusl.
B3anMoeiicTBre TIIIOK03bI ¢ PYKCHHCEPHUCTOM KHUCIOTOM.

OTtHomueHune pacTBOpoB caxapo3bl U MasibTo3bl K Cu(OH)2 npu HarpeBanuu.

O3zHakoMJIeHHE ¢ (PU3MUYECKUMHU CBOMCTBAMH Kpaxmalia U eJUTFOJIO03bI.

HaOyxanue 1emono3sl 1 Kpaxmaia B BOJE.

[TonyueHnue TpUHUTpPATA LEILTIOIO3BI.

Komnexuus BOJIOKOH.

JlaGopaTopHbie ONBITHI

O3HakomiieHHE ¢ (PU3MUECKUMH CBOMCTBAMU TITFOKO3HI (aNTeuHas yIIaKoBKa, TAOJIETKH).
KucnoTHslil ruaponamns caxapossl.

3HaKOMCTBO C 00pa3liaMu MoJIMCaxapuioB.

Obnapy>keHue Kpaxmaia ¢ TOMOIIbI0 KaYeCTBEHHON peaKIlu B MeJie, Xyiele, Horypre,

MaprapuHe, MaKapOHHBIX U3JIEIHX, KPYyIax.

IIpakTH4yecKkue 3aHATUSA

IpakTnyeckoe 3ansaTue Ne 10. Peakums «cepeOpsHOro 3epkaia» TIIOKO3bl. B3ammopencTue
TIIIOKO3BI ¢ TUIpokcuoM Meau (1) mpu pa3nuuHbIX TeMuparypax.

IIpakTuyeckoe 3anaTue Ne 11/[elicTBrue aMMHaYHOTO PACTBOPA OKCHIa cepedpa Ha caxaposy.
IIpakTuueckoe 3ansaTue Ne 12. O6HapyxeHue 1akTo3bl B MoNIOKe. [leiicTBue ioaa Ha Kpaxmal.

BueayautopHasi camocTosiTeJibHas padoTa
[ToaroroBka coobmienus: «I[Ipumenenue TBep0ro U ra3oo0paszHoro okcuaa yriepoaa (IV)».
ITonroroBka coobmenus: «KocmeTnueckue remm.
[ToaroroBka coobmenus: «IpruMenenue cycneH3uii U 3MyIbCUI B CTPOUTENHCTBEY.

1.11. AMHHBI, AMUHOKHCJIOTHI, 0€JIKHU
Kaaccupuxanmsa u usomepusi ammHoB. [lonstue o0 amuuax. IlepBuuHble, BTOpHUYHBIE H
TpeTuuHble aMuHbl. Kiaccudukaiuss aMHHOB IO THUITY YIJIEBOAOPOAHOIO paauvKala M YHUCITY
aMUHOTPYNI B MoJeKyJe. ['omonornyeckue psapl MpeneabHbIX ann(aTuyeckuxX U apoMaTHUYeCKUX
aMUHOB, U30MEpUS U HOMEHKJIIATYpa.
XHMMHYeCKHEe CBOICTBA aAMUHOB. AMUHBI KAK OPraHNYECKHE OCHOBAHMSI, UX CPABHEHUE C aMMHAKOM
U JIPYTMMUA HEOPraHMYECKUMH OCHOBaHUSAMH. CpaBHEHHE XUMHUYECKUX CBOMCTB aln(aTHUECKUX U
apoMatuuecknx amuHOB. (OOpa3oBaHue amMuUI0B. AHUIWHOBBIE KpacuTenu. [loHstHe o
CUHTETUYECKUX BOJIOKHAX. [lonramMuasl ¥ oJMaMuIHbIE CHHTETUYECKUE BOJIOKHA.
IIpumenenne u nonydenue amuHoB. [lonydenne amunoB. PaGotsl H. H. 3ununa.
AMMHOKHUCIOTHI. [loHsATHE 00 aMUHOKMCIOTaX, MX Kiaccudukauus u cTpoeHue. Onruyeckas
n30Mepus o-aMUHOKHCIIOT. HoMeHknaTypa aMuHOKHCIIOT. /[BOCTBEH-
HOCTb KHCIIOTHO-OCHOBHBIX CBOWCTB AMMHOKHUCIIOT U €€ IPU4YMHBI. bumnossgpHsie noHbl. Peaknuun
KoHZeHcauuu. llentuaHast cBaA3b. CHHTETHYECKHE BOJIOKHA: KalpoH, SHaHT. Knaccudukanus
BOJIOKOH. [lomydeHne aMuHOKHCIIOT, UX IPUMEHEHHE U OnoJioruueckast GyHKIHS.
Benku. benku kak npuponHslie noauMepsl. [lepBuuHas, BTOpUYHAas, TPETUYHAS W YETBEPTHUYHAS
CTPYKTYpbl OenkoB. DPUOpHWUIIpHBIE M TI00YIspHbIe Oenku. XHMHUYECKHe CBOMCTBa OENKOB:
ropeHue, JAeHaTypauus, TUAPOJIN3, KaueCTBEHHbIE (LIBETHbIE) peakuMu. buonornueckue (yHKIUH
OenkoB, ux 3HaueHue. benku kak komnoHeHT nuiu. [Ipobrema GeNKOBOro rojoJaHus U MyTH €€
pelIeHus.
JdemMoHcTpanuu



®dusnueckrue CBONCTBA METUJIAMUHA: arperarHoe COCTOSIHUE, I[BET, 3amax, OTHOILIEHHE K BOJE.
['openue MeTunamuHa.
B3anmoneiicTBre aHUIMHA U METUJIIAMUHA C BOAOW U KUCIIOTAMH.
OxkpamuBaHye TKaHEH aHUWIMHOBBIMU KPACUTEIISIMH.
OO6HapykeHne QyHKIIMOHATBHBIX TPYII B MOJICKYJIaX AMHUHOKHCIIOT.
Helitpanu3zanuus menoun aMUHOKHCIIOTOM.
Helitpanuzanus KucioTbl aMUHOKUCIOTOM.
PactBopenue u ocaxaenue 6eIKoB.
JlaGopaTopHbIe ONBITHI
N3rotoBneHmne mapocTep>KHEBBIX U 00BEMHBIX MOJIETIC H30MEPHBIX aMUHOB.
PacTBopeHune 6eTKOB B BOJIC U UX KOATYJISIIIHSL.
Ob6napy>xenue 6eika B KypUHOM SIIIE U MOJIOKE.
IIpakTHYeckune 3aHATHS
IIpakTuueckoe 3ansaTue Ne 13. O6pa3oBanue coneit anunuHa. bpomupoBaHue aHUINHA.
IIpakTnueckoe 3anaTue Ne 14. OOpazoBanue coselt rimnuHa. [loaydeHre MeHON oM TIIMIUHA.
Henarypanus 6enka. L{BeTHbIe peakiuu.
BaeayauTopHasi camocTosiTeJibHAs padoTa
[ToaroroBka coobmenus: «Vcnoab3oBaHue pagloaKTUBHBIX U30TOMOB B TEXHUYECKUX LIETISX).
[TonroroBka cooOmeHus: «PEHTreHOBCKOE H3IYYEHHE W €ro HCIOJIb30BAaHHE B TEXHHUKE H
MEIULIUHEY.

1.12. A3oTcoaep:kamue rerepouKInyeckue coequHenus. HykiaenHoBble KUCIOTHI
HyxnennoBble kuca0Tbl. HykenHOBBIE KUCIOTHI Kak IPpUpOAHbIE noaumepsl. HykieoTuasl, ux
ctpoenue, npumepsl. AT® u AJI®, ux B3auMoNpeBpalleHUe U poJib 3TOr0 Ipolecca B MPUPOJE.
ITonsarue /IHK u PHK. Ctpoenue /JIHK, ee nepBuuHas u BropuuHas crpykrypa. Paboter @. Kpuka u
H. VYorcona. KommiemeHntapHocTh a3oTtuctbix ocHoBaHui. Permumkamms JIHK. OcoGennoctu
crpoenusi PHK. Tunst PHK u ux 6uonorndeckue ¢pynkuuu. [lonstue o TpoudHoM Koje (KOJOHE).
buocunTe3 Oenka B >kMBOM KileTke. ['eHHast MHXKEeHepUss U OMOTexXHOoJIOTUs. TpaHCreHHble (OPMBI
pacTeHHi U KUBOTHBIX.

Hemoncmpayuu

Monenu MoneKys Ba)KHEWIINX FETEPOLMKIIOB.

Konnekuus reTeporukiIMyecKux CoeAMHEHNH.

JlelicTBue pacTBOpa NUPUAVHA HA UHAUKATOP.

B3anmoneiicTBre NupuanHa ¢ COISTHONW KUCIOTOM.

Monens monexyansl JIHK, neMoHCTpanus npyuHIIAIIA KOMIUIEMEHTaPHOCTH a30TUCTHIX
OCHOBAaHMH.

OO6pa31bl NPOTYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM PacTEHUH U )KUBOTHBIX.

JlexapcTBa 1 mpenapaTsl, H3rOTOBJIEHHbIE METOAAMH F€HHOW MHKEHEPUU U OMOTEXHOJIOTHH.
JlabopaTopHBIH ONBIT

N3zrorosnenre 00beMHBIX U IIAPOCTEPKHEBBIX MOJIENEN a30TUCTBIX METEPOIMKIIOB.

BHeaynuTopHasi camocTosiTeibHas1 padoTa
[ToaroroBka coobmenus: «Ilnazma — yeTBepTOe COCTOSIHUE BEILIECTBAY.

ITonroroBka coobuieHus: «AMop(dHbIe BelecTBa B MPUPOJIE, TEXHUKE, OBITY.

1.13. BuoJoruyecKku aKTUBHbIE COeIMHEHUA

®epmenTsl. [ToHsTHE O PepMeHTax Kak 0 OMOJIOTHYECKUX KaTajanu3aTopax 0elKoBOM

npupobl. OcOOEHHOCTH CTPOEHHSI U CBOMCTB B CPAaBHEHMM C HEOPraHMYECKHMMM KaTalu3aTOpPaMU.
Knaccudukanms pepmentoB. OCOOCHHOCTH CTPOSHHUST M CBOWCTB (DEPMEHTOB: CEICKTUBHOCTH
3¢ HEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (PEpMEHTOB OT Temriepatypsl U pH cpeznpl. 3HaueHue
(epMeHTOB B OMOJIOTUN U IPUMEHEHNE B IPOMBIIUIEHHOCTH.

Buramunsl. [Tonstue o Butamunax. Mx knaccugukanus u o6o3nauenue. Hopma no-



TpeOneHuss BUTaMUHOB. BomopactBopumbie (Ha mnpumepe ButamuHoB C, rpynnel B u P) m

XKUpopacTBopumMble (Ha npumepe ButamuHoB A, D u E). ABUTaMHHO3bI, TMIEPBUTAMUHO3bI U

THUTIOBUTAMUHO3BI, UX MPO(UIAKTHKA.

I'opmonbl. IloHsiTHE O TOpMOHAaxX Kak OHOJIOTMYECKM AKTHBHBIX BEIIECTBAX, BBIMOJHSIOIIUX

SHIOKPUHHYIO PETYJSIHMIO JKU3HEACATEIILHOCTH OpraHu3MoB. Kitaccupukamuss TOpPMOHOB:

CTEpOHIbI, TPOU3BOIHBIE AMUHOKHUCIIOT, MOJUNENTHIHbIE M O€NKOBble TOPMOHBL. OTaerabHbIC

IIPEICTaBUTENN: 3CTPAINOI, TECTOCTEPOH, UHCYJINH, aIpEHAIIUH.

JlekapcTBa. I[lonsTne o0 JlekapcTBaXx KaK XUMHOTEpAlNeBTHUECKUX IMpemnapatax. Kparkue

HCTOPUYECKUE CBEACHUS O BO3HMKHOBEHHMM M Pa3BUTUU XUMHUOTepanuu. [pynmbl JekapcTB:

cynbhamMuapl (CTPENTOIN ), AHTUOMOTHKY (TICHUITUIUIMH), aHTUITUPETUKHU (aCITUPUH), aHATBI€TUKH

(anasibrun). MexaHu3M JEHCTBUS HEKOTOPBIX JICKAPCTBEHHBIX IpEnapaToB, CTPOCHHE MOJEKYI,

MIPOTHO3MPOBAHUE CBOMCTB HAa OCHOBE aHAlUM3a XUMHUYECKOIO CTPOCHHUS. AHTHOMOTHKH, HUX

KJIacCU(UKALUSA TI0 CTPOCHUIO, THIY M CHEKTpY HeHcTBHUs. be3omacHbie crocoObl MPUMEHEHWS,

JIEKapCTBEHHBIE (POPMBIL.

JdeMoHcTpanuu

CpaBuenue ckopoctu paznoxenuss H202 nopn aelictBueM ¢epMeHTa Karajaa3bl 1 HEOPraHUYECKHX

karanu3atopoB: KI, FeClI3, MnO2.

OO0pa31bl BATAMHHHBIX [TPETapaToB.

[TonuBUTaMHUHBI.

Wnmoctpanun Gororpaduii ;KkMBOTHBIX ¢ pa3IMUHbIMHA (pOpMaMHU aBUTaAMHUHO30B.

[Tnakar ¢ n300pakeHuEM CTPYKTYPHBIX (DOPMYJI 3CTPaH0iIa, TECTOCTEPOHA, aIPCHAHHA.

B3aunmopeiictBue agpenanuna ¢ pactsopom FeCl3.

benkoBas npuposia MHCYIMHA (LIBETHAS pEeaKLMsl Ha OEJIKH).

[TnakaTel UM KOAOTpaMMBbI ¢ (popmyrnamMu amuia Cylb()aHUIOBONU KHCIOTHI, TUTHAPOPOIUEBOMN U

JIO)KHOM JUTUapo(dOINEeBOI KUCIOT, OCH3WINEHUIMIIIINHA, TETPAUKINHA, [IeOTaKCHMa, aClIMPUHA.

JlabopaTopHbIe ONbITHI

HcnpiTanne pacTBOPUMOCTH aJIpeHaIMHA B BOJIE U COJISIHOM KUCIIOTE.

OO6Hapy>keHue aciprHa B TOTOBOH JIeKapCTBEHHOM popme.

IpakTHYeckune 3aHATUS

IIpakTnueckoe 3ansatue Ne 15. O6HapyxeHue BUTaMuHA A B 10/IcOIHeYHOM Maciie. OOHapyx)eHue

ButamuHa C B s010uHOM coke. OmpeneneHue BuTaMuaa D B ppiObeM xupe Ui KypUHOM KETKE.
IpakTuyeckoe 3ansatue Ne 16. JleiictBue aMuio3sl CIIOHBI Ha Kpaxmai. JleicTBue
JeTUPOreHa3bl Ha METUJICHOBBIN cuHUH. JlelicTBUe KaTala3bl HA MEPOKCH] BOJAOpOJA. AHAIH3
JIEKapCTBEHHBIX TPENapaTroB, MPOU3BOIHBIX CAIUIMIOBONH KHCIOTHI. AHAIU3 JIEKapCTBEHHBIX
MIpernapaToB, MPOU3BOIHBIX #n-aMUHO(EHOIA.

BHeaynutopHas camocTosiTe/ibHAsA padoTa
ITonroroBka cooOmieHns: «IKOHOMUYECKHE AacCleKThl MEXIYHAapOJHOIO COTPYJHHYECTBA IO
HCIIOJIb30BAHUIO YTJIEBOJIOPOAHOIO CHIPBS».

2. O01mas 1 HeOpraHu4ecKass XuMusi

2.1. Xwumus — HAyKa 0 BellecTBax

CocraB BemecTBa. XuMHYeCKHe 3JIeMEeHTHI. CIocOoOBI CYIECTBOBAHMSI XUMHUUYECKUX AJIIEMEHTOB:
aTOMBI, MPOCTHIE U CIIOKHBIE BEIIECTBA. BeliecTBa MOCTOSHHOIO M MEPEMEHHOTO COCTaBa. 3aKOH
MTOCTOSTHCTBA COCTaBa BEMIECTB. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTpoeHus. CrtocoObl
OTOOpaXKCHHsSI MOJIEKYJI: MOJIGKYJSIPHBIE U CTPYKTypHBIE (OPMYIBI; IMIAPOCTEPIKHEBBIE U
MaciitabHbIe pocTpancTBeHHBIE (CTroapTa—bpurineda) Moaenn MOJIEKYII.

HN3mepenue BemecrBa. Macca aTOMOB M MOJIEKYJ. ATOMHas eluMHUIIA Macchl. OTHOCUTEIbHBIE
aTOMHasl U MOJIeKyJIsgpHas Macchl. KonnyecTBo BelecTBa U €AUHUIBI €0 U3MEPEHHS: MOJIb, MMOJIb,
kMoJb. Yueno ABorazapo. MomsipHas Macca.



ArperaTHble COCTOSIHMSI BellecTBa. TBepjoe (KpucCTaJuIMYecKoe M aMop(pHOE), KUAKOE H
ra3oo0pa3Hoe arperaTHbleé COCTOSIHUS BEIIEeCTBA. 3aKOH ABOrajJipo M €ro ciaeacTBus. MoJsipHBIH
00bEeM BemIECTB B ra3000pa3HoM cocTossHuM. OOBbeIMHEHHBIM Ta30BBId 3aKOH M ypaBHEHHE
MenaeneeBa—KrnarneiipoHna.
CMmecu BemecTB. Paznuuus Mexay cMecsIMH M XUMUYECKMMHM COEIUHEHMsAMH. MaccoBas u
00bEeMHas J10JI1 KOMIIOHEHTOB CMECH.
JdemMoHcTpanuu
OnbITH, HIUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACChl BEIIECTB.
HaGop mozeneit aToMOB ¥ MOJIEKYI.
Hexotopsie BemiecTBa KOJUYECTBOM B 1 MOJIb.
Mozens MOoIsIpHOTO 00BhEMa Ta30B.
[MpakTnyeckune 3aHATHSA
IIpakTnyeckoe 3ansitue Ne 17. M3roToBinenue Mojieneil MOJIEKyJl HEKOTOPBIX OPraHUUYECKUX U
HEOpraHn4eckux BemiecTB. OUNCTKa BEMIECTB PHIBTPOBAHHEM M TUCTHIUIAIMEH. OUnCTKa BeIIECTB
IIEpEKPUCTAI- IU3ALUEH.
BueaynnuTopHasi camocTosiTeibHass paGora
ITonroroBka coobuienus: «lcnonp30BaHue PaJUOAKTUBHBIX U30TONOB B TEXHUYECKUX LIETISIX ).
2.2. CTpoeHue aToma

ATOM — cio0xkHasi 4YacTuua. Joka3aTenbCTBa CIOXKHOCTH CTPOEHHS aToMa: KaToJAHbIE H
PEHTIeHOBCKUE JTy4uH, HOTOAPEKT, paTnoaKTUBHOCT, 3eKTponu3. [lnanerapHas Mmonens atoma 3.
Pesepdopna. Crpoenune aroma no H. bopy. CoBpemeHHbIE NpeACTaBICHUS O CTPOCHHM aTroMma.
KopryckynsipHO-BOJHOBOH 1yajl3M YacTULl MUKPOMHUpA.
Cocrtas aTomHoro sapa. HykioHsl: IpoTOHBI M HEUTPOHBL. V30TOMNBI U HYKIUABIL.
YcroitunBocTs szep.
DJIeKTPOHHasi 000/104uKa aTOMOB. [loHsATHE 00 31EKTPOHHOW OpOUTANIM M AJIEKTPOHHOM OOJIaKe.
KBaHTOBBIE umCna: riaaBHOE, opOUTaIbHOE (MOOOYHOE), MAarHUTHOE M cluHOBOE. PacmpeneneHue
OJICKTPOHOB I10 SHEPIr€TUICCKUM YPOBHAM, ITIOAYPOBHAM U Op6I/ITaH${M B COOTBECTCTBHUH C MTPUHIHUIIOM
HauMeHblIed sHepruu, npuHuunoMm Ilaynmu u npaBuiom ['yHpa. DneKTpoHHBIE KOH(QUrypauuu
aTOMOB XMMHWYECKHUX DJIEMEHTOB. BalleHTHBIE BO3MOKHOCTH aTOMOB XUMHYECKHUX DJICMEHTOB.
DneKTpOHHAs KiacCH(DUKAIUs XMMHYECKUX 3JIEMEHTOB: S-, P-, -, f-anemenThI.
JdemMoHcTpauuu
doTtodddexT.
Monenu opOuTanei pa3auuHoOl GOpMBI.
JlabopaTopHBIH ONBIT
Ha6J'IIOII€HI/Ie CIICKTPOB HMCIIYCKaHHA MW IIOTJIOIICHUA COGI[I/IHCHI/II\/'1 XUMHUYECKHUX JJIEMCHTOB C
MIOMOUIBIO CIIEKTPOCKOIA.

BHeaynnTopHasi camocTosiTe1bHasA padoTa

[TonrotoBka cooOieHusi: «PEHTreHOBCKOE H3IyYeHHE U €ro MCIOJIb30BAaHHE B TEXHHUKE U
MEIULIHEY.

2.3. lepnoauyeckuii 3aKOH U NepHOANYECKasi CHCTeMa XHMHYecKUX djemeHToB JI.HU.
MemnpeieeBa
OTkpbITHE EPHOANYECKOT0 3aK0HA. [[pennochuIky: HaKoIUIeHHe (DaKTOIOrMYeCcKOro MaTepuarna,
pabotsl npenmectBenHukos (M. B. [lebepeiinepa, A. O. Hlankyprya, k. A. Heronenaca, JI. 1O.
Metiepa), cpe3n xumMukoB B Kapicpyn, nuanoctabie kadectBa . Y. MenneneeBa. Otkpeitue /1. U.
MenpeneeBbiM [leprnoaudeckoro 3akoHa.
Ilepuoauyeckuii 3akoH M crpoeHue aroma. M3otombl. COBpeMEHHOE MOHATHE XHUMHUYECKOTO
aneMeHTa. 3akoHoMmepHocTh I'. Mosmu. CoBpemenHast ¢opmyinupoBka Ilepuonuueckoro 3akoHa.
[Tepuonnueckas cucteMa U cTpoeHue atroma. GU3NYECKHUl CMBICIT TOPSIAKOBOTO HOMEPA JIIEMEHTOB,
HOMEpOB Tpynmnbl U nepuoza. Ilepuonnyeckoe U3MEHEHUE CBOMCTB 3JIEMEHTOB: pajuyca aTOMa;
SHEPTMM HOHW3ALMUU; JJIEKTPOOTPULATENBHOCTA. [IpUUMHBI HM3MEHEHHsS METAIMYECKUX U
HEMETAJNTMYECKUX CBOICTB AJIEMEHTOB B Tpylmax M IEpUoAax, B TOM YHUCIE OOJBUIMX H



cBepxOonpmx. 3HaueHue llepuommueckoro 3akoHa u [lepuogndeckoil CUCTEMBI XUMHUYECKUX
anemenToB J[. 1. Menpeneesa Jj1s1 pa3BUTUSI HAYKU U TOHUMAHUSI XUMUYECKOM KapTUHBI MUpA.
JdeMoHcTpanuu

Paznuunple BapuanThl Tabmuubl Ileprognyeckolt cucTteMbl XMMHYECKuX djemeHtoB JI. U.
Menpeneena.

OO6pa31bl MPOCTHIX BEIIECTB OKCUIOB U THAPOKCUIOB 3iieMeHToB 1l mepuona.

JlabopaTopHBIi ONBIT

CpaBHeHME CBOMCTB MPOCTHIX BEILIECTB, OKCUJIOB U TUIpOKCcHI0B 3iieMeHTOoB 11l mepuona.

BHeayautopHas camocTosiTeJibHast padoTa
IToaroroBka coodmenus: «XKu3up u aesrenbHocTh [.11.MenaeneeBay.
ITonroroBka coobmenus: «IleproauueckoMy 3akoHy Oyaylee He TPO3UT pa3pyLICHUEM. .. »
[TonroroBka coobmenus: «Cunres 114-ro anementa— TpuyM(¢ pOCCUHCKUX (PU3UKOB-
SJICPLIUKOB.
[TonroroBka coobmenus: «M30TombI BOZOpOaa».
ITonroroBka coobmenus: «/cnoab30BaHUE PAJMOAKTUBHBIX U30TONOB B TEXHUYECKUX LIETISIX).

2.4. CTpoeHue BellecTa

ITonsiTHe 0 XMMHYECKOM CBA3H. TUIIBI XUMUYECKHX CBSA3E€H: KOBAJICHTHAsI, NOHHAs,
METaJUIMYeCKas ¥ BOAOPOIHAsL.

KoBanenTHasi xumuueckasi cBsi3b. J[Ba MexaHu3Ma 00pa3oBaHUs 3TOW CBSI3U: OOMEHHBIH H
JOHOPHO-aKUEeNnTOpHbI. OCHOBHBIE MTapaMeTphl 3TOTO TUIA CBA3M: JUIMHA, IPOYHOCTh, YIOJ CBS3U
WJIM BaJIEHTHBIN yroi. OCHOBHBIE CBOKWCTBA KOBAJICHTHOM CBSI3U: HACBHIILIEHHOCTD, OJIPU3YyEMOCTb U
MPOYHOCTB. DJIEKTPOOTPHUIIATEIBHOCTD M KIIaCCU()HUKALINS KOBAJICHTHBIX CBS3€H MO ATOMY MPU3HAKY:
MOJISIPHAs M HENOJIsIpHAs KOBAJEHTHBIE CBI3U. [10NIIpHOCTD CBSA3M U MOISAPHOCTH MOJIEKYJbl. Criocod
NEPEeKPBhIBAHUS IJEKTPOHHBIX OpOMTaned M KiIacCU(UKAIUs KOBAJIEHTHBIX CBs3ed MO 3TOMY
MIPU3HAKY: G- U T-CBsI3U. KpaTHOCTh KOBAaJICHTHBIX CBA3EH U KiIacCU(PUKAIMS UX 110 3TOMY IPU3HAKY:
OJIMHAPHBIE, IBOWHBIE, TPOMHBIE, IIOIYTOPHBbIE. THIIBI KPUCTAIIINYECKUX PELIETOK Y BEIIECTB C OTUM
TAIIOM CBSI3U: AaTOMHbIE W MOJEKyIsapHble. @DuU3nyeckue CBONCTBA BEIIECTB C JTUMHU
KPUCTAIUIMYECKUMU PEILIETKaMU.

Honnasi xumuueckasi cBs3b. KpaliHMil cily4ail KOBaJ€HTHOM MOJSAPHOW CBs3M. MexaHn3m
o0pa3oBaHMs MOHHOM CBsi3U. lOHHBIE KpUCTANIMYECKHE PELIETKH M CBOIMCTBA BELIECTB C TAKUMHU
KpHCTaJUIAMH.

Merannuyeckasi xummudeckass cBsi3b. OcCOOBII THUI XUMHYECKOW CBS3U, CYIIECTBYIOIIMA B
MeTaljlaX M CIulaBax. Ee OTIWYMs M CXOJCTBO C KOBAJIEHTHOM M MOHHOW cBsA3siMu. CBoiicTBa
METaJUIMYECKOU CBA3U. MeTainueckue KpUCTaUIMYeCKUE PEIIETKU U CBOMCTBA BEILECTB C TAKUMU
KpHCTaJUIaMH.

Bonopoanasi xummuyeckasi cBs3b. MexaHu3M o0Opa3oBaHus Takoi cBs3u. Ee kiaccuduxanms:
MEXMOJIEKYJISIpHAs ¥ BHYTPUMOJIEKYJISIpHAs: BOJOPOJAHBIE CBA3U. MOJIEKYIIIpHbIE KPUCTAJUIMYECKUE
pelmeTKl i OTOro Tuma CBA3U. (Pu3nuecKue CBOMCTBA BELIECTB C BOJOPOJHOU CBSA3BIO.
buonoruueckas poib BOJOPOAHBIX CBSA3€Hl B OpraHu3aluu CTPYKTyp OuonomumepoB. Enunas
[IPUPOJa XUMUYECKUX CBS3€H: HAJIMYUE PaA3]IMYHBIX TUIIOB CBS3€H B OJHOM BEILECTBE, IEPEXOL
OJIHOTO THIIA CBSI3U B IPYIOW U T. II.

Komnexkcoo0pasoanmne. [loHsATHE O KOMIUIEKCHBIX coeIuHEHUsAX. KoopauHalMOHHOE 4YHCIIO
KOMIUIeKcooOpa3zoBatens. BHyrpenHsis u  BHemHss cdepa komiiekcoB. Homenknarypa
KOMILUIEKCHBIX coeInHEeHMM. VIX 3HaueHue.

JdemMoHcTpauuu

Mopenu MOEKyII pa3iInyHON apXUTEKTYPBI.

Mogenu 13 BO3IyHIHBIX IAPOB IPOCTPAHCTBEHHOI'O PACHOIOXKEHHUS Sp-, SP2-, SP3-

THOPUIHBIX OpOHUTAIICH.

Moneny KpUCTaUNINYECKUX PEIIETOK PA3JINYHOTO TUIIA.

Monenu monekyn JIHK u 6enka.



JlabopaTopHbIe ONbITHI
B3aumMoneiicTBrie MHOIOATOMHBIX CIIUPTOB C (DEITMHIOBOM KHUIKOCTBIO.
KauecTtBeHHsle peakiiuu Ha noHbl Fe2+ u Fe3+.

BHeayauTopHasi camocTosiTe/IbHAsI padoTa
ITonroroBka coobmenus: «llnazma — yeTBepTOE COCTOSIHUE BEILECTBAY.
[TonroroBka coobmenus: «AMop¢HBIE BEIIECTBA B IPUPOJIE, TEXHUKE, OBITY».

2.5. Iloanmepbl
Heoprannyeckue mosumepsl. [loaumepsl — IpocThie BELIECTBA C aTOMHOW KPUCTAJUIMYECKON
pELIETKON: aJUIOTPONHbIE BUIOW3MEHEHMs yriepoia (anma3, rpadut, KkapOuH, (QyiepeH,
B3aMMOCBSI3b THOpUIM3AMKA OpOMTANE y aTOMOB YIJIepoJia C MPOCTPAHCTBEHHBIM CTPOECHUEM
AJUIOTPONHBIX MOAM(DUKALMI); CelleH U TEeJUTyp LIeNOoYe4yHoro crpoeHus. Ilomumepsl — cioxHble
BELIECTBA C aTOMHOM KPUCTAJUIMUECKON PELIETKOM: KBapl, KpeMHe3eM (AMOKCHUIHBIE COEINHEHUS
KPEMHHUA), KOPYH (OKCHJ alTIOMMHHUS) U allOMOCHJIMKAThl (IOJE€BbIE LINATHI, CII0JIA, KAOJIMH).
Munepaisl 1 TopHbie Toposl. Cepa ruractTuueckasi. MuHepanbHOE BOJIOKHO — acOecT. 3HaueHue
HEOPraHMYeCKUX IMPUPOJHBIX MOJUMEPOB B (OPMHUPOBAHUU OJHON M3 IE€OJOrMUECKUX 000JI0ueK
3eMiiu — JIUTOCQEPHI.
Opranuyeckne mnojmumepbl. CriocoObl UX MOMYYEHMs: pEaKUUH IOJMMEpPU3ALUN M peaKkluu
noJIMKoHAeHcauuu. CTpyKTypbl TMOJUMMEPOB: JIMHEHHBIE, PA3BETBICHHBIE M IPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHE [OJMMEPOB: BYJIKaHM3allMs KaydyyKoB, JayOjeHue O€NKOB, OTBEpXkKAECHUE
MOJIMKOHICHCAIIMOHHBIX MoIMMepoB. Kiaccudukanus moauMepoB MO pa3IndHbIM MTPH3HAKAM.
JdeMmoncTpamun
Komnekuuu mnactMmace, KayqyyKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX ITOPOJ.
MuHepasibHOE BOJIOKHO — acOeCT — U U3/eUs U3 HEro.
Mopenu monekyn 6enkos, JIHK, PHK.
JlabopaTopHbIe ONbITHI
O3HakoMJIeHHE ¢ 00pa3amMH IJIaCTMacC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB ¥ TOPHBIX
HIOPOI.
[IpoBepka miactMacc Ha 3JEKTPUUECKYI0 IPOBOUMOCTh, TOPIOYECTh, OTHOLIEHHE K
pacTBOpam KHUCJIOT, IEN0YEH U OKUCIIUTENEH.
CpaBHEeHHE CBONCTB TEPMOPEAKTUBHBIX U TEPMOIIJIACTUYHBIX IJIACTMACC.
ITony4yenue HUTEN U3 KalIPOHOBOM WJIM JIABCAHOBOW CMOJIBI.
OobHapy>keHue XJiopa B HOTUBUHUIXJIOPHIE.

BHeaynnuTopHasi camocTosiTeibHas1 padoTa

ITonroroBka coobuenus: «Ku3up u aesrenbHocts C.AppeHnycay.

2.6. lucnepcHbIe CHCTEMBI

IlonsiTHe O AUCIIEPCHBIX CHCTEMAX. K.]'IaCCI/I(bI/IKaHI/ISI AUCIICPCHBIX CHUCTEM B 3aBUCHUMOCTU OT
arperaTHOTO COCTOSIHUS AUCIIEPCUOHHOM Cpeibl M TMCIIEPCHOM (ha3bl, a TAKXKe 110 Pa3Mepy WX YaCTHII.
['pyOoaucriepcHbie CUCTEMBI: SMYIbCUUA U CYCIIEH3UH. TOHKOAUCTIEPCHBIC CHUCTEMBI: KOJUIOUIHBIE
(307 U TeNn) U UCTUHHBIE (MOJIEKYISpHBIE, MOJEKYISIPHO-MOHHBIE U HOHHBIE). Db ekt Tunmamns.
Koarymsmus B koongHbIx pactBopax. CHHepe3uc B refsx.

3HayeHHe JHMCHEPCHBIX CHCTEM B KHBOW M HEXKHBOH NpHPoJe MW NPAKTHYECKOH KU3HU
YyeJI0BCeKa. SMYJ'II)CI/II/I 1 CYCIICH3WH B CTPOUTEIILCTBE, l'II/IHIeBOI\/'I u MGJIHHI/IHCKOﬁ IMPOMBIIIJICHHOCTH,
KOCMeTHKe. buonormueckue, MEIMIMHCKHME W TEXHOJOTMYECKME 30JU. 3HAuCHUEreined B
opraHusanvn JKUBOU MaTCpun. BI/IOHOFI/I‘IeCKI/Ie, NUIICBBIC, MCOAUIIMHCKHUEC, KOCMCTHYCCKUEC I'CIIN.
Cunepesuc kak (GpakTop, Onpeaensonmi CpoK roJHOCTH MPOAYKIIUN HAOCHOBE Tesieid. CBepThIBaHNE
KPOBH KaK OMOJIOIMUYECKHI CHHEPE3UC, €ro 3HAUEHHE.

JdemMoHcTpanuu

Byl IMCNIEpCHBIX CUCTEM U UX XapaKTEpHBIE IPU3HAKU.

[TpoxoxaeHue Tyda cBeTa 4epe3 KOJUIOMIHBIE M UCTHHHBIE pacTBOpHI (3 dexT Tun-

TaJIst).



JlabopaTopHbIe ONbITHI
[Tonyuenue cycrieH3uu cepbl U KaHU(POIH.
[Tonmy4yenue 3MyJIbCUN PACTUTEIBHOTO Maciia i OEH3071a.
[Tonyuenue 3054 kpaxmana. [loaydenue 3055 cepbl U3 THOCYIb(haTa HATPUSI.
BHeayauTopHasi camocTosiTe/IbHAsI padoTa
[ToaroroBka coolmienus: «'pybonucnepcHble CUCTEMBbI, UX KilaccU(UKalMs U HUCIOJIb30BaHUE B
podecCHOHATEHOM e TEIILHOCTH.
2.7. XuMnueckue peakuumn

Knaccupukanuss XuMUYeCKUX peaklMid B OpraHu4yecKoi U Heoprannyecko xumuu. [loustue
0 XUMHUYECKOW peakuuu. Peaknuu, uaymue 0e3 HM3MEHEHHsS KaueCTBEHHOI'O COCTaBa BELIECTB:
aJUIOTpONU3anus U uzomepusanus. Peakunu, uayimme ¢ "3MEHEHHUEM COCTaBa BEIIECTB: IO YHUCIY U
XapakTepy pearupyroumx U O0O0pa3yIOMIMXCS BEHIECTB (Pa3IOKEHHs, COSAMHEHUS, 3aMeIleHHUS,
oOMeHa); M0 W3MEHEHHUIO CTETEeHEH OKHUCICHHUS AJIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC U
HEOKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMK); IO  TeIoBoMy  3ddexty (9K30- H
SHJOTEpMUYECKHE); 10 ¢aze (roMo- W TeTEepPOreHHbIE); I10 HalpaBieHUI0 (oOpaTUMbIE U
HEOOpaTUMBIE); 10 HMCIOJIB30BAHUIO KaTanu3aropa (KaTaJUTHYECKHE M HEKATATUTHYECKUE); 0
MexaHu3My (paauKaibHble, MOJCKYISIPHbIC U HOHHBIE).

BeposiTHOCTHL NpOTEKaHUSI XUMHYECKHX peakuui. BHyTpeHHss 3Heprus, sHTanbNus. TemioBon
s ekt xumudeckux peakiuil. Tepmoxumudeckue ypaBHeHus. CTaHAapTHAs SHTAJIBIUS PEAKIUA U
obpasoBanus BemiecTB. 3akoH ['. U. I'ecca u ero cieacTBus. DHTPOHSI.

Cxopoctb xumu4ecknx peakumii. [loustue o ckopoctu peakuuii. CKOpoCTh rOMO- U T€T€POreHHOMN
peakuuu. JHeprus akTuBauuu. MakTopbl, BIMSIOMINE HA CKOPOCTh XUMHUEcKOl peakuuu. [Ipupoaa
pearupyromux BemecTB. Temnepartypa (3akoH Baut—I odda). Konnenrpanus. Karanuzaropsl u
KaTaju3: rOMO- M FeTePOreHHbIN, X MeXaHU3Mbl. DEpPMEHTHI, UX CPAaBHEHHE C HEOPraHMYECKUMU
KaTajau3aTopaMu. 3aBUCHUMOCTb CKOPOCTH pPEakUUid OT IOBEPXHOCTH CONPUKOCHOBEHMS
pearupyrouux BemecTB.

O0paTuMOCTh, XMMHYECKHX peakuuil. XuMH4Yeckoe paBHoBecHe. [loHsATHE O XMMHYECKOM
paBHOBecuH. PaBHOBeCHbIE KOHIIEHTpaluu. JIMHAMUYHOCTh XMMHUYECKOTO paBHOBeCHs. PaKTOpHI,
BIMSIOIIME Ha CMEIICHWE pPAaBHOBECHs: KOHLEHTpAlMs, [JaBlieHUe, TemmepaTrypa (IpUHIUI
Jlelllarenwe).

Hemoncmpayuu

[IpeBpamenue kpacHoro ¢ocdopa B Oemblii; KHCIOPOa B 030H.

Mopenu Oyrana u u300yTaHa.

[Tonyuenue kuciaopoa U3 NepoKcua BOJOPOia U BOJBL; JeTUApaTalys dTaHoja.

Ilenouka npespamennii P — P205 — H3PO4; cBoiicTBa yKCYCHOM KHMCIIOTBI; pEaKLUU, HIYIIUE C
o0pa3oBaHHEM OCaJIKa, Ta3a U BOJIbI; CBOMCTBA METAJJIOB, OKUCIICHHUE AJIbJIETH/Ia B KUCIIOTY U CIUpPTa
B aJIbJIETHI.

Peakuuu ropenus; peakiiuy SHAOTEPMUYECKUE Ha IPUMEPE PEAKIIUH PA3IOKEHUS

(9TaHoNa, KaIMMHON CenuTphl, OMXpoMaTa aMMOHUS) M SK30TEPMUYECKHE Ha MpUMepe peakuuit
coequHeHus (oOeciBeyrBaHe OPOMHOMN BOJIbI M pacTBOpa IepMaHraHaTa Kajlusi 3TUJICHOM, ralleHne
W3BECTH U JIp.).

B3anMozeiicTBue IMHKA C PacTBOPAMM COJISTHOM M CEpHOM KHCJIOT IPH Pa3HBIX TeMIlepaTypax,
Pa3HbIX KOHIIEHTPALUAX COJITHOM KUCIIOTHI; pa3/IoKEHUE MEPOKCUAA KHCIO0pPO/ia C TIOMOIIBIO OKCUAA
mapranua (IV), karanasbl cbIporo msica 1 cbIporo kaproders.

B3aumMoneiicTBre IMHKA pa3IUMYHON MOBEPXHOCTH (IIOPOIIKA, BLIH, TPaHyI) C KUCIOTOM.

Moznenb «KUIAILIETO CIOS».

Cwmemenne paBHoBecusi B cucteme: Fe3+ + 3 CNS- «—— Fe(CNS)3; oMbuIeHHE KUPOB, pEaKIMU
sTepuduKamm.

3aBHCUMOCTb CTENIEHU AJIEKTPOIUTUYECKON AUCCOIUALIMM YKCYCHOM KUCIIOTHI OT pa3-

OaBIieHUSI.



Cpasnenue cBoiicts 0,1 H pacTBOpoB cepHOI 1 CEpHUCTON KUCIIOT; MypaBbUHOMN U YKCYCHOM KHCIIOT;
T'MJIPOKCUOB JINTHUS, HATPUS U KAJIHSL.
JlabopaTopHbIe ONbITHI
[Tomyyenue kucioposa pazaokeHUeM epoKcHa BOAOPOAa U (WIK) epMaHraHara
KaJusl.
Peakuun, naymue ¢ oOpazoBaHueM Ocajlka, ra3a Win BOJbI 1JI1 OPraHUYECKUX U He-
OpPraHUYECKUX KUCIIOT.

BHeaynnTopHasi camocTosiTe1bHasA padoTa
[ToxroroBka coobmenus: «Peakunu ropeHust Ha IPOU3BOJICTBE U B OBITYY.
ITonroroBka coobuenus: «BupTryanbHoe MOEIMPOBAHNE XUMUUECKUX ITPOLIECCOBY.
[ToxroroBka coobmenus: «OxpaHa OKpYXKaroIel cpeibl OT XUMHYECKOTO 3arpsi3HEHUSL.
KonnyecTBeHHBIE XapaKTEPUCTUKU 3aTrPsI3HEHUSI OKPYKAIOLIEH CpeabD».

2.8. PacTBopnbI

IHonsitue o pacTBopax. PuU3nKO-XUMHUECKasi IPUPOAA PACTBOPEHUS U PACTBOPOB.

B3auMozeiicTBrue pacTBOpUTENs U PaCTBOPEHHOTO BemiecTBa. PactBopumocts BemiecTB. CriocoObl

BBIPQKCHHUSI KOHIICHTPAIMU PACTBOPOB: MAaccoBasi JOJs PACTBOPEHHOTO BellecTBa (IIPOLIEHTHAs),

MOJISIpHASL.

Teopus 31eKTPOJMTHYECKON AUcCONMANUN. MeXaHU3M JUCCOLMAIIMN BEIIECTB C Pa3IMYHBIMHU

TUMIAMH XUMHUYECKHUX CBs3el. BKilag pycckUX YYEHBIX B pa3BUTHE TMpEACTaBICHUN 00

ANEKTPOJUTUYECKOM  auccouranuv. OCHOBHbIE IOJIOKEHUS TEOPUM  BJIEKTPOJIUTUYECKOU

nuccoruanui. CTereHb EKTPOIUTHICCKON TUCCOoranuy U (hakTopsl ee 3aBUCUMOCTH. CHIIBHEIEC U

cpenHue 3JeKTposnuThl. Jluccounanus Boasl. Bogopoansiii nokazarens. Cpena BOJIHBIX pacTBOPOB

AIEKTPOJIUTOB. Peakinu oOMeHa B BOJHBIX PaCTBOPAX AJICKTPOJIUTOB.

I'uapoaus kak oOMeHHbI npouecc. HeoOpaTuMblil THAPOIU3 OpraHUYECKUX U HEOPTaHUUYECKUX

COCIMHEHH U ero 3HaYCHUE B MPAKTUYCCKOM e TENHbHOCTH YeioBeka. OOpaTUMBIN THAPOITU3 CONCH.

Crynenuatslii rusiponus. IIpakTnueckoe npuMeHenne ruipoiinsa. [ uaponns opraHnuecKux BEIIeCTB

(6enkoB, KUPOB, YIJIEBOJOB, MOJUHYKICOTHIO0B, AT®) 1 ero OMOIOTHYECKOE M MPAKTHUYECKOE

3HaueHue. OMbLUIeHHE )XKUPOB. Peakiius srepudukaim.

JdemMoHcTpanuu

CpaBHEHME 3JIEKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOIUTOB.

CwmelieHnre paBHOBECHSI TUCCOIUAIIMU CITA0BIX KUCIIOT.

WNHpaukaTopbl 1 U3MEHEHNE UX OKPACKHU B Pa3HbIX cpefax.

CepHOKHCIBIN 1 (hepMEHTATUBHBIN TUAPOJIN3 YTIIEBOIOB.

I'unponu3 kapboHaTOB, CyNb()AaTOB M CHIMKATOB IIETOYHBIX MeTanoB; HUTpaToB cBuHIA (II) mm

[IMHKA, XJIOPUJa aMMOHHUS.

JlabopaTopHBIH ONBIT

XapakTep AUCCOIMAINH PA3TMYHBIX THIPOKCHIOB.

IIpakTH4Yeckoe 3aHATHE

IMpakTuyeckoe 3ansaTue Ne 18. [IpuroToBieHne pacTBOPOB PA3ITUIHBIX BHIOB KOHIICHTPAIUH.
BHeaynuTopHasi camocTosiTesibHasi pa6oTa

[ToaroroBka coobmieHus: «IEKTPOITU3 PACIUIABOB DJICKTPOTUTOBY.

[TonrotoBka cooOmieHus::  «lIpakThuyeckoe TPHUMEHEHHE JJCKTpoiM3a:  papUHHpPOBAHHE,

raJIbBaHOTUIACTUKA, TaJTbBAHOCTETHS».

[ToarotroBka cooOmeHus: «INEKTPOJIU3 PACIUIABOB AIIEKTPOIUTOBY.

2.9. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIUH. JJICKTPOXUMHYECKHE NMPOLEeCChI
OKHCINTEBHO-BOCCTAHOBHUTE/IbHbIEe peaknuu. CreneHb OKucieHus. BoccranoButenu u
okuciaurenu. OKHUCIIEHHME W BOCCTaHOBJIEHHE. BakHeiIine OKHUCIMTENH U BOCCTaHOBMTEINH.
BoccranoButenbHbie CBOMCTBA MCTaIJIOB — MMPOCTBIX BCIICCTB. OxucIUTEIILHBIE n
BOCCTQHOBUTEJIbHBIE CBOMCTBA HEMETAJJIOB — IPOCTBIX BEIECTB. BoccTaHOBUTENIBHBIE CBOMCTBA
BEIIECTB, OOpPA30BaHHBIX JJIEMEHTAMH B HU3MIEH (OTPULIATENHHON) CTENEHH OKHUCICHHUS.



OxucCIUTENbHBIE CBOWCTBA BEMIECTB, OOpPa30BAaHHBIX AJIEMEHTAMHU B BBICHICH (TIOJOXKHUTEIHLHOMN)
creneHn okuciieHus. OKUCIUTENbHBIE M BOCCTAHOBUTEIBHBIC CBOMCTBA BEIIECTB, 0OpPa30BaHHBIX
3JI€eMEHTaMU B IPOMEKYTOUHBIX CTETICHSIX OKHCIICHUS.

Knaccupukanuss OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui. Peakuuu MexXaTOMHOIO |
MEXMOJICKYJIIPHOTO OKHCJICHUSI-BOCCTAHOBJICHUSI. Peakiu BHYTPUMOJEKYISIPHOTO OKHUCIICHUS-
BOCCTAHOBJICHUS. Peakiuu caMOOKHCIECHUS-CAaMOBOCCTAHOBJICHUS  (AUCIIPOIIOPIIMOHUPOBAHNSA).
Metoabl  COCTaBJICHHS YPAaBHEHUH  OKHUCIHMTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil. Meroxn
AJIEKTPOHHOTO OanaHca. BiusHME cpenbl Ha MPOTEKAHHWE OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
MIPOIIECCOB.

XuMUYeCKHEe MCTOYHHUKH TOKA. DJEKTPOAHBIE MOTEHIMaNbl. Pl CTaHIAPTHBIX 3JIEKTPOIHBIX
MMOTEHIUATIOB (AJIEKTPOXUMUUYECKUM DSl HaNpsHKEHUNH MeTauioB). [anbBaHMYECKHE HJIEMEHTHI U
NPUHIUIEI UX paboThl. COCTaBIICHHE TalbBAHMYECKUX 3JIeMeHTOB. OOpa3oBaHKe TaIbBAHUYECKUX
nap Mnpu XMMHUYECKHX Mpoleccax. ['abBaHMYECKUE 3JIEMEHTHI, TPUMEHSIEMbIE B KU3HHU: CBUHIIOBAs
aKKyMYIIATOpHas Oarapes, HUKeJIb-KaJIMUEBbIe OaTapeu, TOIJIMBHBIC DJIEMEHTHI.

DJIEKTPOJIM3 PACIUIABOB M BOJAHBLIX PACTBOPOB JJIeKTPOJUTOB. [Iporeccrl, mpoucxoasmme Ha
KaToJIe U aHOJie. YPaBHEHUS DJIECKTPOXMMHYECKUX IMPOIECCOB. DIJIEKTPOIU3 BOJHBIX PACTBOPOB C
WHEPTHBIMHU D3JIEKTPOJAMHU. OJEKTPOJIM3 BOIHBIX PACTBOPOB C PACTBOPHUMBIMH DJICKTPOIAMHU.
[IpakTHueckoe NpUMEHEHHUE AIEKTPOIU3A.

JdeMoHcTpanuu

BoccranoBnenue nuxpomara Kaiausi IUHKOM.

Boccranosnenue oxcuna meau (11) yriem u Bomopoiom.

BoccranoBnenue auxpomMara Kajaus STUIOBBIM CIIUPTOM.

OKUCIUTEIBHBIE CBOMCTBA a30THOM KUCJIOTHL.

OkucnauTenbHbIC CBOMCTBA TUXpOMATa KaJusl.

["anibBaHMYECKUE PTIEMEHTHI U OaTapeKu.

DnexTponu3 pactBopa xyuopuaa menu (11).

JlaGopaTopHble ONBITHI

B3anMogeiicTBre METaNIOB C HEMETAIIaMU, a TAKXKE C paCTBOPaMU COJIE U PAaCTBOPAMH KUCIIOT.
B3anMozeicTBre cepHOM M a30THOM KHMCIIOT C MEJIBIO.

OkucCIUTENbHBIE CBOMCTBA IEPMAHTAHATA KaJIKsl B PA3JIMYHBIX CPElax.

BueaynnropHasi camocTosiTe1bHasA padoTa
[TonrotoBka coobmienus: «CepHasi KUCI0Ta — «XJI€0 XMMUYECKOH MPOMBIIIIEHHOCTH.
[TonroroBka cooOuienus: «lcrnonb3oBaHre MUHEPAIBbHBIX KUCIOT Ha MPEANPUATUAX PA3IUYHOTO
npoQus.
[ToaroroBka coobmenus: «OKCUIbI U COIN KaK CTPOUTENIbHBIE MATEPHAIIBI.

2.10. Kinmaccnpukauus Bemects. [IpocTbie BelecTBa
Knaccupukauusa Heopranmveckux BemecTB. [Ipocteie u cioxHbie BemecTBa. OKCHIBI, UX
knaccupukanus. [uapokcuabl (OCHOBaHMSA, KHUCIOPOJCOJEpXKAIIUe KHCIOTHL, aM@oTepHbIe
ruapokcuabl). Kucnotsl, ux knaccugukanus. OcHoBaHud, ux kinaccupukamnus. Comu cpemHue,
KHCJIIbIE, OCHOOBHBIE U KOMILJIEKCHBIE.
Mertanabl. [Tonoxenre MeTamioB B IEPUOAMUECKON CUCTEME U OCOOEHHOCTH CTPOCHUSI UX aTOMOB.
IIpocTeie BemiecTBa — METAJIBI: CTPOEHUE KPUCTAJUIOB U METAJNIMYECKash XUMUYECKas CBS3b.
OO6mue usnyeckre CBOMCTBA METAJUIOB M UX BOCCTAHOBUTENbHBIE CBOMCTBA: B3aUMOJECICTBHUE C
HeMmeTa/laMu  (KUCIIOpOJIOM, TaJloTeHaMM, CEpoH, a30TOM, BOJOPOJOM), BOJIOW, KHCIOTaMH,
pacTBopamMH Cojieill, OpraHWYeCKMMHU BellecTBaMH (CIIUPTaMM, TaloreHajJkaHaMu, (EeHOJIoM,
KHUCJIOTaMH), meno4aMu. OKCUIbI M THIPOKCHIbI METAIJIOB. 3aBUCUMOCTb CBOMCTB 3TUX COEAMHEHHH
OT CTEINEHEH OKUCIIEHHS] METAJUIOB. 3HAUE€HUE METAJUIOB B IPUPOJIE U JKU3HU OPTraHU3MOB.
Koppo3us metannos. [Tlonstue koppo3un. Xumudeckast KOppo3us. IIEKTPOXUMHUUYECKAsT KOPPO3USL.
CriocoOblI 3alUThl METAJIOB OT KOPPO3HH.



O0mme crmocoObI MoIy4eHus: MeTaLI0B. MeTaisl B npupoje. Metautyprust U €e BUABLIIUPO-,
TUAPO- U IIEKTPOMETAJUTYPTHsl. DJIEKTPOIN3 PACILUIABOB U PACTBOPOB COEJUHEHUN METAJNIOB U €r0
IIPaKTUYECKOE 3HAYCHHUE.
Hememannw. Tlonoxenue nemeramioB B Ilepuoanueckoit cucrteme, 0COOEHHOCTH CTPOSHUSI UX
aTOMOB. ODJEKTPOOTPULATENBHOCTb. bilaropojHble ras3pl. JJIEKTPOHHOE CTPOEHHE aTOMOB
OJIarOpOJHBIX Ta30B M OCOOCHHOCTH HMX XMUMHYECKUX U (u3nueckux cBoilcTB. Hemeramibl —
npocTele BeniecTBa. VX aroMHOE U MOJIEKYJISIpHOE CTpoeHHE HX. AiuioTponus. XUMHUYECKHUE
CBOMCTBAa HeMeTauioB. OKHUCIUTEIbHBIE CBOMCTBA: B3aUMOJEHCTBUE C METalNIaMH, BOJIOPOJIOM,
MEHEE  AJIEKTPOOTPULATEIbHBIMA  HEMETaVIaMH, HEKOTOPBIMHM  CJIO)KHBIMH  BELIECTBAMH.
BoccranoButenbHbIe CBOICTBA HEMETAUIOB B pEAKUUAX C (PTOPOM, KUCIOPOJOM, CIOKHBIMH
BEILIECTBAMH — OKHUCIHUTENIIMH (a30THOM U CEPHOU KUCIOTaMU U Ap.).
JdemoHcTpauuu
Komnexnus «Kiaccugukariysi HEOpraHM4ecKUX BELIECTB» U 00pa3Ibl MPEICTABUTENICH KIIACCOB.
Komnexkuus «Knaccuduxaius opraHi4ecKux BEIIECTB» U 00pa3Iibl MPEICTaBUTENIEH KIIACCOB.
Mogenu KpUCTalNINYeCKUX PEIIETOK METAJUIOB.
Komnnekuust MeTanioB ¢ pa3HbIMH (PU3NIECKIMH CBOHCTBAMHU.
B3aumopeiicTBue aUTHs, HaTpUsl, MarHus U kKejnes3a ¢ KUCIOPOJOM; LIEIOYHBIX METAJIJIOB C BOJOM,
cnupramMu, (JeHOJIOM; IIUHKA C pAaCTBOPAMU COJISIHOM U CEPHOM KHUCIIOT; HATPUS C CEPOM; aTFOMUHUS
¢ Mo70M; XkeJie3a ¢ PaCTBOPOM MEAHOI0 KyIIOpOCa; aJlOMUHUS C pAaCTBOPOM €JIKOI0 HaTpa.
Okcubl ¥ THAPOKCUIBI XPOMA.
Koppo3us MeTanioB B 3aBUCUMOCTH OT YCIIOBUH.
3amuTa MEeTauioB OT KOPPO3UU: 00pa3ibl «HEPKABEEK, 3aIIUTHBIX TOKPBITHIA.
Komnekuus pya.
DNEKTPOJIN3 PACTBOPOB COJIEH.
Monenu KpucTasIMYecKUX peleTok oa, anmasa, rpadura.
Annorponus gocdopa, cepbl, KUCIOPOAA.
B3aumopeiicTBue BoJjopo/ia ¢ KUCIOPOAOM; CypbMBI C XJIOPOM; HATpUs € HOAOM; XJIOpa C pacCTBOPOM
OpoMua Kanus; XJIOpHOI U cepoBOIOPOTHON BOJIbI; 0OeCIBeUrBaHUE OPOMHOI BOJIbI ATUIICHOM WIIN
alleTUIJICHOM.
JlabopaTopHbIe ONBITHI
O3HakoMJIeHHE ¢ oOpa3LamMu NpeACcTaBUTENeH KIacCOB HEOPTaHUYECKUX BEILECTB.
O3HakomJieHHe ¢ 00pa3laMy MPeCTaBUTENEH KI1aCCOB OPIraHUYECKHUX BEILECTB.
O3HakOMJIEHHE C KOJUIEKLIUEN Y.
[TosnydyeHne kucaopoia U €ero CBOMCTBA.
[Tonyyenue BogOpOIa 1 €ro CBOMCTBA.
[TonydeHne mracTH4ecKon cepbl, XUMUYECKUE CBOMCTBA CEPBI.
B3anmoneiicTBre METaIIOB ¢ paCTBOPAMHU KHCIIOT U COJIEH.
CBoiicTBa yriisi: acoOpOIIMOHHBIE, BOCCTAHOBUTEIBHBIE.
B3anmoaeiicTBre IIMHKA WK ATIOMUHUSA C PACTBOPAMH KHUCIIOT U IETOYEH.
OxpamrBaHue IIaMEHHU KaTHOHAMM LIENOYHbBIX U IIETOYHO3EMENBHBIX METAJIOB.

BHeaynnTopHasi camocTosiTe1bHasA padoTa
[TonroroBka coobuienus: «Mcropus nmonydeHust 1 IpOU3BOICTBA ATFOMUHHUSY.
[ToaroroBka cooOmeHUs: «IEKTPOIUTUYECKOE MTOTYUeHHE U PAQUHUPOBAHUE METN.

2.11. OcHOBHBIE KJACChl HEOPTAaHUYECKHX H OPraHUYeCKHX COeIHMHEeHUI

Boagopoanbie coennmHeHusi HeMeTaJL10B. llonydeHne amMmuaka M XJIOPOBOAOPOAA CHHTE30M U
kocBeHHo. Pu3nueckue cBorcTBa. OTHONIEHHE K BOJIE: KHCIIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuapl 1 AaHTHAPUIBI KapOOHOBBIX KHEJIOT. Heconeobpasyromue u coneo0pa3yronme OKCHIb.
Kucnorneie oxcunpl, ux cBoiictBa. OCHOOBHBIE OKCHBI, X CBOMCTBA. AM(OTEpHBIE OKCHIBI, UX
CBOﬁCTBa. 3aBI/ICI/IMOCTI> CBOﬁCTB OKCHUJO0B MCTAJIJIOB OT CTCIICHU OKHCIICHUS. AHFI/II[pI/IIH:I
KapOOHOBBIX KHCIIOT KaK aHAJIOTH KMUCJIOTHBIX OKCHJIOB.

Kucaorsl oprannyeckue 1 Heopranmueckue. Kuciorsl B cBETE TEOpUHU IEKTPOIIU-



TH4YecKoil muccormanuu. Kucinorel B cBere mpoTonuMTHUecKo Teopuu. Kiaccudukarms
OpraHMYeCKUX U HEOpraHmdyeckux Kuciaor. OOmmMe CcBOWMCTBA KUCIOT: B3aUMOJCHCTBUE
OpPraHUYECKUX U HEOPraHUYECKHX KUCIIOT C METAJIaMHU, OCHOOBHBIMHU M aM(OTEPHBIMH OKCHJIAMH U
THAPOKCUAAMHU,  COJIAMH,  OOpazoBaHue  CHOXKHBIX  3¢upoB.  OCOOEHHOCTH  CBOWCTB
KOHILICHTPUPOBAHHOM CEPHOM U a30THOU KHUCIIOT.
OcHoBaHMs OpraHn4YecKue U Heopranm4veckue. OCHOBAHMS B CBETE€ TEOPUHU DIIEKTPOIUTHUECKOMN
mucconranui. OCHOBaHUS B CBETE MPOTOIUTHYECKOW Teopuu. Kiaccudukanus opraHudeckux u
HEOPraHWYECKNX OCHOBAaHMM. XHMMHUYECKUE CBOMCTBA IIEIOYEH M HEPACTBOPUMBIX OCHOBAHMII.
CBoiicTBa OECKHCIOPOJHBIX OCHOBAaHWI: aMMuaka W aMHHOB. B3anMHOe BIHMSHHME aTOMOB B
MOJIEKYJIE aHUJINHA.
AMQoTepHbIe OPraHnyecKue U HeopraHuveckue coeuHeHusi. AM(pOTEpHBIE OCHOBAHUS B CBETE
MPOTOJIUTUYECKOH Teopuu. AMQOTEPHOCTh OKCHIOB U THUIPOKCHUIOB MEPEXOJHBIX METAJUIOB:
B3aUMOJICHCTBUE C KUCIOTAMH U ILEIOYAMH.
Coumn. Knaccudukanus u xuMmudeckue cBoicTBa coseil. OcCoOOeHHOCTH CBOMCTB COJIEH OpraHMYeCKUX
1 HEOPTaHUYECKUX KHUCIIOT.
I'eneTnuyeckasi CBfA3b MeEXKAY KJIACCAMHM OPraHUYeCKMX M HEOPraHW4YeCKHX COeJIMHEeHHIA.
[IoHsATHE O TEHETUYECKON CBSI3HM U FEHETUYECKUX PsIaX B HEOPTaHUUYECKOW U OPraHUYECKON XUMUHU.
I'enetnueckue psiibl MeTalia (Ha MpUMEpe KallbLMs M JKeje3a), HemeTauia (Cepbl U KpeMHUs),
[IEPEXO/IHOT0 AIeMEHTA (LIMHKA). [ 'eHeTnuecKue ps/ibl U TeHETUYECKas CBA3b B OPraHNYeCKON XUMUHU.
EnuncTBO MuUpa BeliecTs.
JdeMoHcTpanuu
Komnnekuuu KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCUIOB, JEMOHCTPALIUS UX
CBOMCTB.
BiaumopeiicTBiue KOHIICHTPUPOBAHHBIX a30THOM U CEPHOM KHUCIIOT, a TaKkKe pa30aBiIeHHON a30THOM
KHMCJIOTBI C MEJIBIO.
Peaxius «cepeOpsiHOTO 3epKaiiay A MypaBbUHOM KHCIOTHI.
B3aumopeiicTBue pacTBopa THIpOKCH]Ia HATPUS C KUCIOTHBIMU OKCHIaMU (OKCHJIOM
docdopa (V)), ampoTepHBIMU TUAPOKCUAAMHE (THIPOKCHIOM ITHHKA).
B3auMozeiicTBre aMMuaka ¢ XJI0pOBOJAOPOJIOM U BOAOW. AHAJIOTMYHO JJI1 METUJIAMHUHA.
B3aumoaeicTBue aMMHOKHCIIOT € KUCIOTaMU U 1iesnodyaMu. OCyliecTBIEHUE TIEpe-
XOJIOB:
Ca— CaO— Ca3(PO4)2 — Ca(OH)2
P — P205 — H3PO4
Cu— CuO— CuS04 — Cu(OH)2 — CuO— Cu
C2H50H — C2H4 — C2H4Br2
JlabopaTopHbIe ONbITHI
[Tonyyenue u CBOMCTBA YIIIEKUCIIOTO ra3a.
CBoiicTBa COISIHOM, cepHOil (pa30aBIeHHO) U YKCYCHON KUCIIOT.
B3aumogeiicTBue ruapokcuia HaTpus ¢ coisimu (cynbdarom meau (II) u xmopugom
aMMOHHUS).
Paznoxxenue rugpokcuia MeIu.
[Tony4yenue u ampoTepHbIe CBOMCTBA THAPOKCHIA ATFOMUHHUSL.
[Tonyuyenue )KecTKON BOABI U U3YUEHHE €€ CBOWCTB.
YcrpaneHue BpeMEHHOM U ITOCTOSIHHOW KECTKOCTH.
Ilpakmuueckue 3anamusn
IIpakTnuyeckoe 3ansiTue Ne 19. [Tosyuenue xJ10poBoJOpOAa U COISTHOM KHCIOTHI, UX CBOWCTBA.
Ipakruuyeckoe 3ansaTue Ne 20. [TorryueHre aMmmMuaka, ero CBOMCTBa.

BHeayauTopHasi camocTosiTeJibHAsI padoTa
[ToaroroBka coobmenus: «OKCUIBI U COJN KaK CTPOUTENIbHBIE MaTEPHAIIBI.
[TonroroBka coobuienus: «Mctopus rumcay.
[ToaroroBka coobmenus: «IloBapeHHas cOlb KaKk XUMHUECKOE CHIPHEY.



[TonrotoBka cooduienus: «MHOTOMMKUIT KapOOHAT KajJblMsA: B MPUPOAE, B MPOMBIIIICHHOCTH, B
OBITY».

2.12. XuMus 3J1IeMEHTOB
S-Onemenmuoi
Boaopoa. /[BOMCTBEHHOE MOJIOKEHHUE BOJAOPOJAa B NEPUOAMYECKON cucTteme. M3orombl Bogopoaa.
Tsoxenass Boma. OKHUCIHUTENbHBIE U BOCCTAHOBUTEJIBHBIE CBOWCTBA BOJOPOJA, €r0 IOJYYEHHE U
npuMeHeHue. Ponp Bomopoma B KMBOM M HexuBoW npupone. Boma. Posnbs Bombl  Kak
Cpeno00pasyIoIero BelecTBa KIEeTKU. JKOJIOTMUYeCKUe aCIIEKThI BOAOIOIb30BAHMUS.
JduemenThl IA-rpynnsl. [llenounsie Meramibl. OOmIas XapakTepUCTUKA MICIOYHBIX METAJUIOB Ha
ocHOBaHMM monoxeHusa B llepuoamueckoit cucreme snementoB JI. M. MenneneeBa u cTpoeHHs
atoMoB. [lomydeHue, (QU3NYECKUE U XUMHUYECKHE CBOWCTBA IIEIOYHBIX METaLIOB. KaTnoHbI
IIEJIOYHBIX METaJUIOB KaK BayKHEHIIas XuMudeckas (hopMa MX CylleCTBOBAaHUS, PETYIATUBHAS POJIb
KaTHMOHOB KaJIUsl U HATPUs B )KUBOM kieTke. [IpupoaHbie coeiMHEHUsT HATpUsl U Kajlusl, UX 3HaUYCHHUE.
duemeHThl IIA-rpynnel. O0mas XapakTepUCTHUKA IIE€JI0YHO3EMENbHBIX METaNIOB W MarHus Ha
OCHOBaHMM TMoJoxeHus B Ilepmogmueckoil cucreme snemeHToB . M. MenneneeBa m cTtpoeHus
aToMoB. Kanb1uii, ero nonyuenue, Gpu3nueckue U XMMHUYECKHE CBOMCTBA. BaxkHeiime coeiMHeHus
KaJIBIWsl, MX 3HAYCHHUE U puMeHeHne. Kanpiwmii B ipupo/ie, ero ONoIorudecKkas posb.
p-Onemenmol
AsnromuHui. XapakTEepUCTUKA AJFOMUHUSA HA OCHOBAHMM NOJIOKEHUS B Ilepumonnueckon cucreme
anemenToB /. . MenneneeBa u crpoenus atoma. [lonydenue, puznyeckue 1 XMMHUYECKHE CBOMCTBA
anOMUHUS. BaxHellne COEIMHEHUs QIIOMHUHMS, WX CBOMCTBA, 3HAUYEHHUE W IPUMECHEHUE.
[IpupoHbie cCOeMHEHNS aTIOMUHMUS.
Yraepoa u kpemuuii. OOmas xapakTepucTiKa Ha OCHOBAHMHU HMX MoJjiokeHust B Ilepuoaunyeckoit
cucreme J[. 1. MenneneeBa u crpoenus aroma. [Ipocteie BemiecTBa, OOpa30BaHHBIE 3TUMU
anemeHTaMu. OKCHABI U THUIAPOKCHABI YIIepojla U KpeMmMHUus. BakHeWmme coau yroibHOM u
KpeMHHEBOU KucaoT. CUiIMKaTHasi TPOMBIIUIEHHOCTb.
Ianorennl. O0IIast XapaKTEpPUCTHKA TaJOT€HOB HA OCHOBAaHWHU WX MOJokeHus B Ilepuognueckoit
cucteme snemeHToB [[. . MenneneeBa u cTpoeHusi aToMOB. ['ajloreHbl — MpOCThIE BEIIECTBA:
CTPOCHUE MOJIEKYJI, XUMUUYECKNE CBOWCTBA, MOJYYEHUE U MPUMEHEHHE. BaxkHenne coequHeHUs
raJIor€HOB, MX CBOWCTBa, 3HAYEHUE U NpUMEHeHue. ['amoreHsl B npupojne. buonornyeckas posb
TaJIOTeHOB.
Xaabkorenbl. OOm1as XapakTepUCTUKA XaIbKOTEHOB HA OCHOBAaHUH UX TIOJIOKEHUS B
[Iepnonnueckoin cucreme anemenToB J[. 1. MenneneeBa um crpoeHns aToMoB. XalbKOTE€HBl —
pocThie BemecTBa. Amorponus. CTpoeHre MOJIEKY alUIOTPOITHBIX MOAU(UKAINI 1 UX CBOICTBA.
[Tonyyenue u mpuMeHEHUE KUCIIOPO/Ia U CEpbl. XaIbKOTE€HBI B IPUPO/JIE, UX OMOJIOTHYECKas POJIb.
daemeHTbl VA-rpynnsl. OOmias XapakTepUCTHKa SJIEMEHTOB 3TOH TPYINIbl Ha OCHOBAaHUU HX
nonoxxenusa B llepmogmueckoin cucteme snemeHToB JI. M. MeHneneeBa M CTpOEHUS aTOMOB.
CTtpoeHure MOJIEeKYIIbl a30Ta U aJUIOTPONHBIX Moaudukaimii hocdopa, ux Gpusndeckre u XUMHUIECKHUE
cBoiictBa. Bomopoanwsie coemuHeHuss sneMeHTOB VA-rpynmbl. Okcuasl azora u  Qocedopa,
COOTBETCTBYIOIIHME UM KUCTOTHI. Cosid 3THX KUCIA0T. CBOKMCTBA KMCIOPOJHBIX COCIMHEHUH a30Ta U
docdopa, Ux 3HaUEHHE U TpUMeHeHue. A30T U pocdop B MpUpoje, UX OUOIIOTUYECKask POIIb.
DaemeHThl IVA-rpynnbl. O0mas XxapakTepuCTUKa JIEMEHTOB 3TOHM TPYMIBl Ha OCHOBAHUU HX
nonoxxeHus B [lepuoanueckoit cucreme anemeHnToB /1. 1. MenzaeneeBa u CTpoeHUs: aTOMOB. Y TJIEpO
u ero ayutotponus. CBOWCTBA aJUIOTPOMHBIX MOAUDHUKAIMI yriiepo/ia, UX 3HAYCHHE W TPUMEHEHHE.
OKcuapl W TUIPOKCUIIBI YIJIEPOJIa W KPEMHUSA, UX XHUMHUYeCKHe cBOicTBAa. CoJid yroiabHOW M
KPEMHUEBBIX KUCIIOT, X 3HAYeHUE U ipuMeHeHue. [Ipupomoodpasyromias poiib yriepoaa 1ist 5KUBOU
Y KPEMHHSI 17151 HEXKUBOUW TIPUPOJIBI.
d-Onemenmoi
Ocobennoctu crpoenus atoMoB d-3memenTtoB (IB-VIIIB-rpynm). Menp, nuHK, XpowM,
’Kelle30, MapraHel Kak MpOCThIE BEIIECTBa, UX (PM3MUECKHUe U XUMHUUYECKUE CBOMCTBA. HaxoxneHue
3TUX METAJUIOB B MpPHUPOJE, UX MoiydeHue u 3HaueHue. CoenuHeHus: d->JIeMEHTOB € pa3IMuHbIMU



CTEIEHSIMU OKHUCJICHHUSA. XapakTep OKCHIOB M T'MAPOKCHIOB 3THUX DJJIEMEHTOB B 3aBUCUMOCTH OT
CTEIICHH OKUCJICHHs METaJlla.
JdeMoHcTpanuu
Kounnexkuu npocThIX BeIecTB, 00pa30BaHHBIX 3JIEMEHTAMU PA3JIMYHBIX AJICKTPOHHBIX CEMENUCTB.
Kosexkunyu MUHEpPaIoB U TOPHBIX IIOPOJ.
[TonyyeHue aIO0TPONHBIX MOJU(PHUKALMHA KUCIOpOa, cepbl, hocdopa.
XUMHUYECKHE CBOMCTBA BOIOPO/IA, KUCIOPOa, cepbl, (hocdopa, TaloreHoB, yrieposa.
Oxcunppl cepsbl, a30Ta, YIIIepoa, JKene3a, MapraHia, MEIX ¢ Pa3INYHbIMU CTCIICHIMU
OKHCIICHHS, UX CBOMCTBA.
I'mapoxcunsl cepsl, Xpoma, Maprasua, kenes3a, Meu, aIFOMAHUS U [IUHKA, UX IOy~
YEHUE U XUMHUYECKUE CBOMCTBA.
JlabGopaTropHbie ONBITHI
N3yuyenne CBOMCTB IPOCTBIX BELIECTB U COCIMHEHUM S-3JIEMEHTOB.
W3y4eHne cBOMCTB NPOCTHIX BELECTB U COSAMHEHNUN P-2JIEMEHTOB.
N3ydeHue cBOICTB NPOCTHIX BELIECTB U COEAMHEHUN d-37IEMEHTOB.
Ilpakmuueckue 3anamus
IIpakTnueckoe 3ansaTue Ne 21. [lonyueHne ruIpOKCUIOB aIFOMUHUS U IIMHKA; UCCIEAOBAHNUE UX
coiicTB.Ilonydenue u uccienoBaHue CBOWCTB OKCUIOB Cephl, yriiepoaa, pocdopa.
BueaynnTopHasi camocTosiTeibHas padoTa
ITonroroBka coobmenus: «lcropus oTeyecTBEeHHOW LBETHOW MeTaulypruu. Poib MeTamioB u
CIUIABOB B HAYYHO-TEXHUYECKOM IIPOIPECCEe.
ITonroroBka coobuenus: «Koppo3us MeTanaoB U crocoObl 3alUThl OT KOPPO3UN».
[ToaroroBka coobuenus: «/HepTHBIE WK 01aropoaHbIE ra3b».
2.13. XumMusd B JKU3HH 001eCTBA
XHUMHUS ¥ TPOU3BOACTBO. XUMHUUYECKasl MPOMBIIIIEHHOCTh U XUMUYECKUE TEXHONOTHH. ChIpbe 1is
XMMHMYECKON TPOMBIIUIEHHOCTH. Bojga B XMMHUYECKOW MPOMBIIUIEHHOCTH. OHEprus s
XUMHUYECKOTO MpOU3BOACTBA. HayuyHble MNPUHIMNBI XMMHUYECKOTO IPOU3BOJCTBA. 3allUTa
OKpY’KaloIlle Cpelapl M OXpaHa TpyAa IpPU XUMUYECKOM Npou3BoACTBE. (OCHOBHBIE CTaauU
XUMHUYECKOTo pou3Bo/cTBa. CpaBHEHHE IPOU3BOCTBA aMMHaKa U METaHoJIa.
XuMHus B CeJIbCKOM X0351iicTBe. XUMH3aIUs CEIbCKOI0 X035MCTBA U e¢ HanpasieHus. Pactenus u
[I0YBA, TMOYBEHHBIA MOIJIOMIAIOIINKA KOMIUIEKC. Y100peHus M ux kiaccupukanus. XUMHUYECKHUE
CpeAcTBa 3alMThl pacTeHui. OTpHULaTesIbHbIe MOCIEICTBHS PUMEHEHUS MECTUIMIOB U 00prba ¢
HUMH. XMMH3aLUs )KHUBOTHOBOJCTBA.
Xumusi M 3KoJorus. XUMUYECKOe 3arpsizHeHHe OKpyxkarwomieil cpeapl. OxpaHa ruapocdepsl OT
XUMHUYECKOro 3arpsa3HeHus. OxpaHa MOYBbl OT XMMHUYECKOro 3arpsasHeHus. OxpaHa atMocgepsl oT
XMUMHYECKOro 3arpsa3HeHus. OxpaHa ¢uiopsl ¥ (ayHbl OT XUMUUYECKOT0 3arpsi3sHeHus. buotexHomaorus
Y TEHHAs! UHKEHEPHUSL.
XuMus U MOBCEeIHEBHAA KU3Hb 4YeoBeka. JlomamHsasa anteka. Moromue U YucCTAIUe CpeICTBa.
CpenctBa 60pb0ObI ¢ OBITOBBIMU HaceKOMBbIMH. CpecTBa JIMYHOM TMTUEHBbl 1 KOCMETUKU. XUMHUS U
numa. MapKUpOBKM YIIAKOBOK IMINEBBIX M TMTMEHUYECKUX IPOAYKTOB M YMEHHME UX YHUTATh.
OKoJtorus )Xuwimma. XuMusl U TeHETHKA YeJIOBEKa.
JdemMoHcTpanuu
Mopenu npou3BOACTBA CEPHOU KUCIIOTHI M AMMHAKa.
Konnexmus ynoOpeHuit 1 mecTULHIOB.
OO0pa31bl cpeAcTB OBITOBOM XMMUU U JIEKAPCTBEHHBIX MPENApaToB.
IIpakTHYeckue 3aHATHA
IIpakTnyeckoe 3ansiTue Ne22. O3HaKOMJICHHE C KOJUIEKIUEH y10OpeHUH 1 MEeCTULINIOB.

IlpakTuyeckoe 3ansitue Ne 23. O3HakoMJieHHE C OO0pa3llaMd CPEACTB OBITOBOM XUMUU U
JIEKapCTBEHHBIX NPENapaToB

BHeayauTopHasi caMmocTosiTe/IbHAsI padoTa
[ToaroroBka cooOmIeHUs: «3alUTa 030HOBOTO IKpaHa OT XUMUYECKOTO 3arps3HEHUSD.






TEMATHYECKOE IINTAHUPOBAHHME

[Tpu peanu3zanuu coaepkanusi 001eo0pa3oBaTeNbHON YIeOHOH AUCIUILTUHBL «XUMHUSI» B
npexaenax ocsoeHust OITOIT CITO na 6a3e ocHOBHOTO 00111eT0 00pa30BaHUs C IMOJIYyYEHUEM CPEIHETO
o6mero oopazoBanus (IIIICC3) makcumanbHas yuyeOHas Harpy3Kka 00yJaroImuxcs COCTaBIISCT:
st crienranbHocTH 38.02.05 ToBapoBeneHHe M IKCIIEPTU3a KauyecTBa MOTPEOUTEIHCKUX TOBAPOB
€CTeCTBEHHOHAYYHOT0 Mpoduist npodeccruoHanisHoro oopasoBanus — 162 gaca ,

U3 HUX ayAuTopHas (00s3aTesibHAsA) Harpy3ka oOydarouuxcs, BKJIIOYasl J1a0OpaTOPHBIE OMBITH U
npakTuyeckue 3anaTus, — 108 yacos, BHeayJUTOpHAsi caMOCTOsITeNbHast paboTta -54 yaca.
TemaTuyeckuii nJiaH o01e00pa3oBaTEILHONH Y4eOHON TUCHUIIMHBI « XUMHS»
cnenuanbHocTy 38.02.05 ToBapoBeneHue U HKCIEPTH3a KauecTBa MOTPEOUTEILCKUX TOBAPOB

KomnnuectBo yacos
Maxkcumaib ayTUTOPHOU HArpy3KH CamocTosTens
HaumeHnoBanue pa3zenoB U TeM | Had IIpakTuueck | Has pabora
yueOHast Beero ue u
Harpyska nabopaTtopH
bI€ 3AHSTHS

Pa3nenl. Opranuyeckasi XumMus 76 52 23 24
1.1. Beenenue. Ilpenmer 7 4 2 3
opranuueckoit xumuu. Teopus
CTPOCHHS OPTaHUIECCKUX
COE€IMHEHUN
1.2.IlpenenbHbIe YTIEBOAOPOIbI 6 4 1 2
1.3.9THIeHOBEBIE U JUEHOBBIE 6 4 3 2
YTIEBOIOPOIBI
1.4. AuileTUICHOBBIE YTIIEBOJOPOIBI 3 2 1
1.5.ApomaTtuueckue yrieBoJopoibl 3 2 1
1.6.IlpupoaHbIe HCTOYHUKH 5 4 1
YIIIEBOJIOPOIOB
1.7. TuipoKCUIIbHBIE COSIMHEHUS 6 4 3 2
1.8. Anpaeruasl U KETOHBI 6 4 2 2
1.9.Kap60oHOBbIE KMCIIOTHI 8 6 3 2
1.10.YrneBoabr 9 6 3 3
1.11.AMHHEI, aMHHOKHUCIIOTHI, 6 4 3 2
Oenku
1.12.A30TCconepxaiue 6 4 2
TeTePOIMKITHYECKHAE COCTHHEHUS.
HyxkienHoBbIe KUCIIOTHI
1.13.brosiornyeckn akTUBHbIE 5 4 3 1
COEJTMHEHUS
Paznen 2. O6mas u 85 55 9 30
HEOpraHu4YecKasi XUMHUs
2.1. Xumust — HayKa 0 BEIECTBAX 3 2 2 1
2.2. CtpoeHue aToma 3 2 1
2.3. Ilepuonuyeckuii 3aK0H U 9 4 )
Ilepuoanueckas cucrema
XUMHYECKHX deMeHTOB J[.1.
Meunneneena
2.4. CtpoeHue BeliecTra 6 4 2




2.5. lMonumepsl 3 2 1

2.6. JlucnepcHble CUCTEMBI 3 2 1

2.7. XuMHUYECKHE peaKIuu 9 6 3

2.8. PactBOpBI 9 6 1 3

2.9. OKUCIUTEILHO- 9 6 3

BOCCTAHOBUTEIIHHBIC PEAKIIHH.

DIEKTPOXUMHUYCCKHE MTPOIECCHI

2.10. Knaccudukanys BeecTB. 6 4 2

ITpocTsie BemecTBa

2.11. OCHOBHEIE KIaCCHI 10 6 2 4

HEOPraHMYECKUX M OPraHMYCCKHUX

COCIUHCHHI

2.12. XuMus 3J1€MEHTOB 9 6 2 3

2.13. Xumus B 5KU3HH 00IIECTBA 6 5 2 1
Hroro 162 108 32 54

N3yuyenne obmeoOpa3oBaTensHoii yueOHoM nuctumumbabel OV /.11 XumMmusi 3aBepuIaeTcs
MOJIBEJICHUEM HTOTOB B (pOpME 3K3aMeHa B paMKax IMPOMEKYTOYHOH aTTECTAIlMH OOYJarOIINXCs B
npouecce ocsoeHust OIIOII CIIO ¢ nonyduenueMm cpennero obuiero oopazosanus (ITICC3)



XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM

JAEATEJIBHOCTH OBYYAIOIIIUXCH

Conep:xkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH
00y4arouuxcs
(Ha ypoBHe y4eOHBIX JeHCTBHIl)

Baxkneiimme
XHMHYECKHe
MOHATHSA

YMeTh 1aBaTh ONpEEIIEHNE U ONIEPUPOBATh CIAEAYIOLIUMHU
XUMHUYECKMMHU HNOHATUSAMU: BELIECTBO, XMMUYECKHH 3JIEMEHT, aToOM,
MOJIEKYJIa, OTHOCHTEJIbHbBIC aTOMHAs! U MOJIEKYJISIPHAsI MacChl, MOH,
AJUTIOTPOIHMSL, U30TOIBI, XUMHUUYECKasl CBA3b,
AJIEKTPOOTPHUIATEIBHOCTD, BAJICHTHOCTb, CTETIEHb OKUCIICHUS, MOJIb,
MOJIsIpHas Macca,

MOJIIpHBIA 00BEM Ia3000pa3HbIX BELIECTB, BELLIECTBA
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHUSI, PaCTBOPHI,
ANEKTPOJIUT U HEJIEKTPOJIUT, HIEKTPOIUTHUECKAS TUCCOLMALNS,
OKHCIIUTEb U BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJICHHUE,
TEIUIOBOH 3(PPEeKT peakinu, CKOPOCTh XUMUIESCKOU PEaKITUH,
KaTajn3, XMMUYEeCKOe paBHOBECHE, YIIIEPOIAHbII CKETeT,
(byHKIMOHATBHAS TPYIINA, H30MEPHS,

TOMOJIOTHsI

OcHoBHBIE 32aKOHBI
XUMHUHU

DopMyIMpOBaTh 3aKOHBI COXPAHEHHS MAacChl BEILIECTB U
IIOCTOSIHCTBA COCTaBa BELIECTB.

VYcTaHnaBnuBaTh NPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXY
COJIepKaHUEM 3TUX 3aKOHOB U HAIMCaHUEM XUMHUYECKUX (popMyi u
YPaBHEHUM.

YcTaHaBIMBaTh 3BOJIIOIMOHHYIO CYIIHOCTh MEHIETIEEBCKOM U
COBPEMEHHOU (OpMYITHPOBOK Mepuoandeckoro 3akona /1. U.
Meneneesa.

OOBACHATH (PU3NUECKUI CMBICT CUMBOJIMKH MEPUOINIECKON
TabauIbl XuMHueckux snemMenToB /1. . MenzaeneeBa (HoMepoB
3JIEMEHTA, MIepUo/ia, TPYIIIbI) U YCTaHABINBATh NPUYNHHO-
CJIEICTBEHHBIE CBS3M MEXKIY CTPOEHHEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHUS CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX UMH BEILECTB B IEpUO/Ia XU IPYIIAX.
XapakTepru30BaTh AEMEHThI MaJIbIX U OOJIBLINX NEPUOAOB M0 UX
nosnoxkeHuro B Ilepuoanyeckon cucreme 1. 1. Menneneena

OcHOBHBIE TEOPUH
XUMHH

VcranaBauBaTh 3aBUCHMMOCTH CBOMCTB XMMHYSCKHUX BEIISCTB OT
CTPOCHHS aTOMOB 00Pa3yIONIUX UX XUMUYECKUX IIEMEHTOB.
XapakTepru30BaTh BaXKHEUIIIUX TUIIOB XUMUYECKUX CBA3EU U
OTHOCUTEJIBHOCTH 3TOM TUIIOJIOTHUH.

OOBSICHATH 3aBUCUMOCTH CBOIMCTB BEIIECTB OT X COCTaBa 1
CTPOECHUS KPUCTAJUTMYECKUX PELIETOK.

DopMyJIUPOBATH OCHOBHBIE MTOJOKEHUS TEOPUH IEKTPOIUTHYECKOMN
JMCCOLMAlMU U XapaKTEPU30BaTh B CBETE ITOU TEOPUH CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTMHEHUH.
DopMyJIUPOBATH OCHOBHBIE MTOJIOKEHUS TEOPUU XUMHUUECKOTO
CTPOECHUS OPTraHUYECKUX COCTMHEHUN U XapaKTEPU30BaTh B CBETE
3TOM TEOPUU CBOKWCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COCTUHEHUN

BaxkHeiilne BenecTrna
U MaTepHuaJibl

XapakTepu3oBaTh COCTaB, CTPOCHUS, CBOMCTBA, IIOJIy4CHUE U
npuMeHeHne BakHermux metamioB (IA u II A rpynmn, amomMuHus,
KeJe3a M HEKOTOPbIX d-3JIEMEHTOB) U MX COCAMHEHUI.




XapakTepu3oBaTh COCTaB, CTPOCHUE, CBOMCTBA, IIOJy4YEHUE U
npuMeHenne BakHenmux Hemetawios (VI A, VIIA, VIA rpymnm, a
Takke azora u ¢pocdopa, yriaepoaa u KpeMHUS, BOJOPOIA) U UX
COCTMHEHUM.

XapakTepu3oBaTh COCTAaB, CTPOCHUE, CBOMCTBA, MOJIYYEHUE U
MIPUMEHEHHE BaKHEHMIIINUX KJIACCOB YIIIEBOJOPOIOB (aJIKaHOB,
LUKJIOAIKAHOB, aJJKEHOB, AIKWHOB, apEHOB) M UX HanboJee
3HAYUMBIXB HAPOJAHOXO35IIICTBEHHOM IUIaHE MIPE/ICTaBUTEIICH.
AHAJIOTUYHO XapaKTePU30BaTh BAKHEHININX MPEACTABUTEICH IPYTUX
KJIACCOB OPraHMYECKUX COCTMHEHUII: METaHOJIa U 3TAHOJIA, CII0KHBIX
3(UPOB, KUPOB, MBLI, ATHACTHIOB (POPMATBICTHIOB 1
areTanabAeTH/1a), KETOHOB (alleToHa), KAPOOHOBBIX KUCIIOT
(YKCYCHOM KHMCIIOTBI, IPEACTABUTENEH IPYrUX KJIACCOB KUCIIOT),
MOHOCaXapuJI0B (TJIFOKO3BI), AUCAXaPUIOB (Caxapo3sbl),
MOJIMCaxapuao0B (Kpaxmalia U IeJUII0JI036]),

aHWINHA, aMUHOKHCIIOT, OETTKOB, HICKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH, Kay4yKOB, IIJIACTMACC

XNMHYECKUH A3BIK
M CUMBOJIMKA

Hcnonb3oBatk B yueOHON U po(hecCHOHAIBHON AEATeIbHOCTH
XUMHUYECKHE TEPMUHBI U CUMBOJIHKY.

Hcnonp30BaTh Ha3BaHUE U3YYEHHBIX BELECTB 110 TPUBUAIBHOUN MU
MEX/1yHapOAHONH HOMEHKIIaType U OTPa’KaTh COCTaB ATHX
COEZIMHEHUI ¢ MOMOILBI0 XUMUYECKUX (hopMyiI.

OTtpaxkaThb XUMHUYECKHE MPOLIECCHI C TOMOIIBIO YPaBHEHUN
XUMHYECKHUX PEAKIMH

XMMHYECKHE PeaKIHU

OOBACHATH CYHITHOCTh XMMHYECKHX MpoueccoB. Kinaccuduimponarsb
XUMHUYECKHE PEAKIUH 110 Pa3IMYHbIM IPU3HAKAM: YUCITY U COCTaBY
MPOAYKTOB U peareHToB, TeMI0BOMY 3((eKTy, HanpaBiIeHuo, dase,
HaJIMYUIO KaTaJnu3aTopa, U3MEHEHUIO CTETIEHEN OKUCIICHUs
3JIEMEHTOB, 00pa3yIOIUX BEIIECTBA.

YcTanaBnuBaTh MpU3HaKK OOLIETO U Pa3IMYHOTO B TUIIOJIOTHH
peakuuii AJ11 HEOPraHUYECKON U OPraHMYECKON XUMUHU.
Krnaccugunuposats BeniecTBa U NPOLECCHl C TOUKU 3PEHUS
OKHCJIEHUA-BOCCTaHOBJIEHMS. COCTaBIATh YPABHEHMS pEaKLIUi C
MIOMOIIIBIO METO/A MIEKTPOHHOI0 OajaHca.

OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUECKON peaKklUU U
MIOJIOKEHMSI XMMUYECKOT'0 PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB

Xumuveckui BBINOMHATE XUMUYECKUH SKCIIEPUMEHT B IIOJTHOM COOTBETCTBUU C
IKCIIEPUMEHT IIpaBUIaMH O€30MaCHOCTH.
Habmtonate, pUKCHpOBaTh M ONMMUCHIBATH PE3YIbTaThI
IIPOBEJIEHHOT'O SKCIIEPUMEHTA
Xumuyeckasn [IpoBOIUTH CaMOCTOSATENIBHBIA MOUCK XUMHUECKOH MH(POPMALINH C
uHpopManus WCIIOJIb30BAHUEM PA3JIIUMYHBIX HICTOYHHUKOB (HAyYHO-TIOMYJISIPHBIX

U3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa).
Hcnonb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUHU AJI1 00pabOTKH

U iepeiau XMMHUYecKoi MH(OpMaIUK U ee MPpeCTaBIeHNS B
pa3anyuHbIX opMax

Pacuersl mo
XUMHYEeCKHM
(popmyiam

U YPABHEHUSAM

Y craHaBIMBaTh 3aBUCUMOCTD MEXKy KAYECTBEHHOU U
KOJINYECTBEHHON CTOPOHAMU XMMUYECKUX OOBEKTOB U IPOLIECCOB.
Pemrare pacueTHble 3a1a4M 110 XUMUYECKHM (hopMysiam U
YPaBHEHUSIM




IIpodunsHoe u OOBACHATh XUMUYECKHE SIBICHUS, IPOUCXOASAIINIE B IPUPOE, OBITY

npogecCHOHAIBLHO 1 Ha IPOM3BOJICTBE.
3HAaYUMoOe OnpenensiTb BO3MOKHOCTH MPOTEKaHUSI XUMUYECKUX ITPEBPALLICHUM
co/iep:kaHue B PA3JIMYHBIX YCIOBUSIX.

CobnronaTe mpaBmiia 3KOJIOTHYECKU FPAMOTHOIO MTOBEJCHNUS B
OKpY>Kalollen cpene.

OneHuBaTh BIMSHUE XMMUUYECKOTO 3arps3HEHUSI OKPYXKaroIen
Cpelbl Ha OPTaHU3M YeJIOBeKa U JPyTUe KUBbIE OPTaHU3MBI.
Cobnronats nmpaBmiia 6€30MacHOTO 0OpaIeHus ¢ TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM 000PYIOBAHUEM.
[ToaroraBnuBaTh pPacTBOPOB 33JaHHOW KOHIIEHTPAIIUHU B OBITY U HA
MIPOU3BOJICTBE.

Kputnuecku onieHuBaTh JOCTOBEPHOCTh XUMHUYECKOM
nH(OpMaIINY, TOCTYNAONIEH U3 Pa3HBIX HCTOYHHUKOB




YYEBHO- METOAUYECKOE U MATEPUAJIBHO- TEXHUYECKOE OBECIIEYEHUE
IMPOT'PAMMBI YYEBHOU JUCHUTLIAHBI «XUMUS»

OcBoeHHE mporpaMMmbl YYeOHOW JAMCHUILIMHBI «XHMHS» OCYIISCTBISCTCS B KaOWHETe
«EcrectBo3Hanue» u xabmaere TCO, B KOTOPOM HMEETCS BO3MOXHOCTH OOECTICUUTh CBOOOTHBIN
noctynm B MHTepHET BO BpeMs ydYeOHOro 3aHATHS W B IEPHOJ BHEYYCOHOW JACSITEILHOCTH
o0yJaromuxcst

[Tomemenne kaOuHeTa yaOBJIETBOpseT TpeOoBaHusAM CaHUTAPHO-IIHIEMHUOIOTHYSCKUX
npaBui U HOpMaTtuBOB (CanlluH 2.4.2 No 178-02) u ocHamieHo yuyeOHOM MeOenbio U CpeicTBaMu
o0ydeHus1, JOCTATOYHBIMH JIJIS BBITIOJTHCHHSI TPEOOBAHUH K YPOBHIO MOJIOTOBKH 00YYaIOIUXCS.

B coctaB y4eOHO-METOAMYECKOTO U MATEPUATBHO-TEXHUYECKOTO OOCCIICUCHHS TPOTPaMMBbI
«XUMHS» BXOIAIT:

Crnenuaau3upoBanHasi Mmede/ib U CHCTEMbI XpaHEHUs
Jlocka knaccHast

Crou npenogasarens
CroJ1 yueHU4eCKHM IByXMECTHBIN
Cryn yyeHU4ecKui

[xad mns xpaHeHus] y9eOHBIX TTOCOOHIA

HatypanbHble 0OBEKTHI, MOJAEIH, MPUOOPHI U HAOOPBI ISl MMOCTAHOBKH JEMOHCTPALlMOHHOTO U
Y4eHUUECKOro 3KCIIEPUMEHTA;

Cuctema xpaHeHus TaOJIUL U MJIaKaTOB

[TedaTHbIE M SKPaHHO-3BYKOBBIE CPEACTBA O0yUCHMS;

CpenctBa HOBBIX MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

PeakTuBsi;

[lepeunu OCHOBHOM U JOMOJIHUTENBHON Y4EOHOM JINTEPATYPBI;

BcnomoratenbHoe 060py10BaHNE U HHCTPYKLUU;

bubnuoreunsrit poH.

TexHuueckue cpeacTBa 0OydeHUs: MyJIbTUMEIUIHAs CHCTEMa, MPOEKTOp, MOJOTHO, KOMIIBIOTEP
(xabunet TCO).

HNudopmannonHoe obecrieueHre o0yueHus:

[lepeuenp yueOHbIX U31aHul, IHTEpHET-peCypcoB, JOMOIHUTEIBHON JIUTEPATYPHI.

Ornerymmurens

B nmpouecce ocBoeHHs MporpamMmbl y4yeOHOM AUCHUIUIUHBI «XHUMHUS» CTYIEHTBl HMEIOT
BO3MOXXHOCTb JIOCTYIA K AJIEKTPOHHBIM y4eOHBIM MaTepHaiaM 10 XUMHUHU, UMEIOIIIHUECs B CBOOOTHOM
JocTyne B cucteMe MHTepHET, (2JIEKTPOHHBIE KHUTH, TPAKTUKYMBbI, TECTHI).
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Ia6puensu O.C., OctpoymoB N.I'. Xumus s npodeccuii U CrieualibHOCTEH €CTECTBEHHO-
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Epoxun 0. M. Xumust: 3agaun u yrnpakHeHHs: y4eO. mocoOue i CTy. YUpexaAeHui cpe.
npo¢. oOpazoBanus. — M., 2014.

Epoxun 0.M. COOpHUK TECTOBBIX 3a/IaHUI 10 XUMUH: yued. mocoOue 1Jisl CTyA. Y UpexIeHHH
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s npenogaBaresiei
06 ob6pazoBanuu B Poccuiickoii Denepanuu: denep. 3akoH ot 29.12. 2012 Ne 273-D3 (B pen.
®enepanbhbix 3ak0oHOB 0T 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 Ne
15-®3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, c u3m.,



BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ uzm. or
19.12.2016.)
[Ipuka3z MunucrepcTBa oopa3oBanus u Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHUU W3MEHEHUN

B [Ipuka3 MunucrepctBa oOpasoBanusi u Hayku P® ot 17.05.2012 Ne 413 “O6 yrBepxaeHUU
(benepanbHOrO TOCyIAapCTBEHHOTO 00pa30BaTENBbHOTO CTAaHJApTa CpPeAHero (MOJHOro) OoOIIero
00pazoBaHUs».

[TuceMmo JlemapramMeHTa rocy1apCTBEHHOM MOMUTHKH B chepe MOAroTOBKH padounx kaapos u JAI10
Muno6pnayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHmanuu MO OpraHM3aLUU IMOTYyYCHHS
cpenHero oomero obpasoBaHus B Ipeneiax OCBOCHHS 00pa3oBaTeNIbHBIX MPOTPaMM CpPEIHEro
npodeccuoHaIbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro o0pa3oBaHus C y4€TOM TpeOOBaHUH
(benepanbHBIX TOCYAAPCTBEHHBIX 00pPa30BaTENbHBIX CTAHIAPTOB U MOJy4aeMon mpodeccuu min
CHEIHALHOCTU CPeIHEro MpohecCUOHATBLHOTO 00pa30BaHUsY.

INa6puensa O. C., JIsicoBa I'. I'. Xumus: KHUTA IS IpenioiaBaTelis: yued.-Mero 1. mocoodue. — M.,
2012.

labpuenssa O. C. u ap. Xumus i npoPeccHii U CIEeNUATBHOCTEH TEXHHYECKOTO Mpoduis
(2JIEKTPOHHOE TPUIIOKCHHE).

HNuTepHeT-pecypcsl

www. pvg.mk. ru (onumnuana «ITokopu BopoOGbeBbI TOpBI»).

www. hemi. wallst. ru (OGpa3oBatenbHbIi CAalT IS IIKOTHHUKOB «XUMUS»).
www. alhimikov. net (OOpa3oBaTebHbINA CAUT IS IIKOJIBHUKOB).

www. chem. msu. su (OnekTpoHHas OMOIUOTEKA 110 XUMHH).

www. enauki. ru (MHTepHET-U31aHue s yuutene «EcTecTBeHHbIE HAYKN»).
www. lseptember. ru (MeToauyeckas razera «llepBoe ceHTIOPs»).

www. hvsh. ru (xypHan «XuMHsI B IIIKOJIEY).

www. hij. ru (kypHaI «XUMUS U KU3HBY).

www. chemistry-chemists. com (3/1eKTPOHHBIHN KypHAT « XUMHKH U XHMUSD).
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