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1 IIe.m: H 3aJa4Yi JUCHUIIJIHHBI

dopMHUpOBaHUE Yy CTYIACHTOB IMPEICTABICHHUS O XHWMHUYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa KaK OCHOBBI TNPUHATUS PEIICHUH B KU3HEHHBIX M TPOU3BOJCTBEHHBIX
CUTYalHsIX, OTBETCTBEHHOT'O ITIOBEICHUS B IPUPOIHOM CpELE.

3agaun:

1) chopmupoBaTh TOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX MTPOILIECCOB U SBJICHHIMA
B OKpyXarouieil cpeze, LETOCTHON HAydHOW KapTUHBI MHpa, B3aUMOCBSI3M M B3aUMO3aBUCHUMOCTHU
CCTCCTBCHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYIIbI HEOPraHMUECKUX U OPraHUYECKHUX BEILIECTB, ypaBHEHUS
XUMHYECKMX peaklUuid, OOBACHATh MX CMBIC]I, WHTEPIPETUPOBATh PE3YJIbTaThl XHMHUYECKUX
9KCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEHUIINX XHUMHUYECKHX SKCIEPUMEHTAIBHBIX
HCCIICIOBAaHUM C COONIOJIEHUEM IMpaBMil 0€30MacHOro OOpalleHHs] C BEIIeCTBAMU U JIa0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh yMEHHUS HCIOJIB30BaTh HWH(POPMAIMI0O XHUMHUYECKOTO XapakTepa W3 Pa3IuYHBIX
HUCTOYHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3HPOBATH TOCIEICTBUS CBOEH NEATETbHOCTH U XUMHYECKHUX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopMHupoBaTh TOHUMAHUE 3HAYUMOCTH JOCTHKCHHN XUMHUYCCKOW HAYKH W TEXHOJOTHH s
pa3BUTHUS COLIMATBLHON U IPOU3BOJICTBEHHOH cdep.

2 Mecro qucuuniaunsl B crpykrype IIIICC3
VYyebHas AUCHUIUIMHA « XUMHS U3ydaeTcsi B 0011e00pa3oBaTeIbHOM IHKJIE€ Yy4eOHOTO IIaHa.

3 TpeGoBaHusA K pe3yJIbTATAM OCBOCHUS CONEPKAHUS M CHUIITUHbBI

[Ipouiecc u3ydeHus NUCHUIUIMHBI HampaBieH Ha GOPMUPOBAHUE AIEMEHTOB CIEIYIOIMIUX OOIIUX
komreteHimii B cootBercTBrH ¢ ®I'OC CIIO cnennanbHOCTEN JaHHOTO MPOUIIS:

OK 01. Beibupats criocoObl perienus 3a1a4 npopecCHOoHaIbHON NesTeNIbHOCTH IPUMEHUTEIHHO K
Pa3IMIHBIM KOHTEKCTAM.

OK 02. Mcnons30BaTh COBPEMEHHBIE CPECTBA MOMCKA, aHAIKM3a U WHTEPIIPETAIMA HHPOPMAITUH,
1 nHOOPMAITMOHHBIE TEXHOJIOTHH JIJIs1 BHITIOJIHEHHS 33729 MPOGECCHOHATBHOU IeATeTLHOCTH.

OK 03. IlnanupoBaTh M peaJH30BBIBATh COOCTBEHHOE MPOPECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, MPEIIPUHIMATEIBCKYIO JIeSITEIHHOCTh B IPOPECCHOHATBLHON cdepe, UCTIONIb30BaTh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIHUSX;

OK 04. O¢ddexTnBHO B3aMMOIEHCTBOBATh U padOTaTh B KOJUIEKTHBE U KOMaH/IE;

OK 05. OcymiecTBiasiTh YCTHYIO U NHUCBMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYJAapCTBEHHOM S3BIKE
Poccutickoii denepanuu ¢ y4eToM 0COOCHHOCTEH COIMATBHOTO M KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposiBiATh TpaskJaHCKO-TIATPHUOTHYECKYIO TO3UIUI0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJUIMOHHBIX OOIEYEeIOBEYECKUX IIEHHOCTEH, B TOM 4YHCIE C Y4YETOM
TapMOHM3AIlMM  MEXHAI[MOHATIBHBIX W  MEXKPEIUTHO3HBIX  OTHOIICHHWM, TMPUMEHSATh CTaHIApPThI
AHTUKOPPYIMLUHUOHHOTO MOBEICHUS;

OK 07. CopneiicTBOBaTh COXPAaHEHUIO OKPYXKAIOWIEH Cpenbl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHUSA 00 M3MEHEHMM KJIMMAaTa, MPHHIUIBI OCPEKIMBOTO MPOU3BOACTBA, d(HPEKTUBHO IEHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIIHSX.
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OK. Ucnonp3oBath cpeactBa Pu3nuecKon KyIbTYPhI JUIsl COXPAHCHHS M YKPEIUICHUS 3JJ0pPOBbS B
nporecce MpopecCHOHATBHONW JEATETBHOCTH M TOJJEPKaHUs HEOO0XOIMMOTro YpPOBHS (DU3HYECKOH
MOJITOTOBJIICHHOCTH;

OK 09. Tlonp3oBarbcsi NpPOQPecCHOHANBHON JOKYMEHTAllMel Ha TOCyJapCTBEHHOM H
WHOCTPAHHOM SI3bIKaX.

[Iporiecc wm3ydeHUs MAUCHUIUIMHBI HampaBieH Ha (QOPMHUPOBAHUE DSJIEMEHTOB CIEIYIOIIUX
npodeccuoHabHBIX KommeTeHni B cooTBeTcTBUM ¢ PI'OC CIIO cnenuaibHOCTEN JaHHOTO MPOGUIIS:

[IK 1.1. OcyiecTBisTh NEAArornuyecKyro AesTEIbHOCTD 10 pealii3aldyd TPorpaMm JAOMIKOJIbHOTO
o0Opa3oBaHus B 001acTH (PU3UYECKOTO PA3BUTHS IETEH paHHETO M JOIIKOJIBHOTO BO3pacTa.

IIK 1.2. Co3nmaBaTh pPa3BUBAIOIIYI0 HPEAMETHO-NIPOCTPAHCTBEHHYIO CpENy, IO3BOJISIONIYIO
00ecreunTh pa3HOOOPa3HYIO ABUTATEIIBHYIO AKTUBHOCTD JIETEH paHHETO U JOIIKOJIBLHOI'O BO3pacTa, B TOM
qHclie IeTel C OrPaHUYCHHBIMU BO3MOKHOCTSIMHU 3/10POBBA.

[IK 1.3. Ocy1ecTBasTh NeAarornueckoe Habt0ACHHE 32 COCTOSIHUEM 3/I0POBbs JIETEH PaHHETO U
JOILIKOJIBHOTO BO3PACTa, CBOEBPEMEHHO MH(POPMUPOBATH MEAUIIMHCKOTO paOOTHHUKA 00 U3MEHEHHSIX B UX
CaMOYyBCTBHH.

IIK 1.4. OpranuzoBaTh MNpolecC BOCIUTAaHUS M OOyuUEHHUs J€Teld paHHEro U JIOMIKOJBHOTO
BO3pacTa B COOTBETCTBUU C CAHUTAPHBIMU HOPMaMH U MPABUIIAMH.

B pe3ynbrare 0CBOGHUS NUCLUILIMHBI 00YYatOLUICs JOIKEH:

3HATh/TIOHUMATh:

- BJIAJETh CUCTEMON XMMHUYECKUX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATaroLUe IOHATHS
(XMIMUYECKHUIl JIEMEHT, aToOM, 3JICKTPOHHAsE 000J0YKa aToMa, S-, p-, d-dJIEKTPOHHBIE OPOUTAIN aTOMOB,
MOH, MOJIEKYJIA, BAJIECHTHOCTD, 2JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas CBA3b, MOJIb,
MOJIIpHasi Macca, MOJIIpHBIA 00bEM, YITIEpOJHBIN CKEJET, PYHKIMOHAIbHAS IPyIIa, pajuKall, U30Mepus,
M30MEPBI, TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOJ- U a30TCOAEPIKALINE COCAUHEHUS,
OMOJOTHYECKH aKTUBHBIE BEIIECTBA (YII€BO/IbI, JKUPBI, OCJIKH), MOHOMED, OJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEAMHEHHMs, KPUCTAJUIMYECKAs PEIIETKA, TUIBl XUMHYECKHX pEaKIHH
(OKMCITUTENbHO-BOCCTAHOBUTEIbHBIE, 3K30-U IHIOTEPMUYECKHE, PEAKIIMM HOHHOIO0 OOMEHa), pacTBOD,
DIIEKTPOJINTBI, HEAIEKTPOJUTHI, DJIEKTPOJUTHYECKAs JUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHYECKOM peakluu, XMMHUYECKOE PABHOBECHE), TEOPUH U 3aKOHBI (TECOPUS XUMHYECKOIO
CTpoeHusl opraHuueckux BemiectB A.M. DbyrtiepoBa, Teopus 3IEKTPOJUTHYECKONH TUCCOLMALNH,
nepuoanueckuii 3akod .M. MenneneeBa, 3aKkoH COXpaHEHUSI MAaCChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK  XUMHUH, (AKTOJOTMUECKHUE CBEACHUS O CBOMCTBAaxX, COCTaBe, MOJIYYEHUH M O€30MacCHOM
MCIIOJIb30BAaHUN BaXHEMIIUX HEOPraHMYEeCKHMX M OPraHWYECKUX BEIIECTB B OBITY M NPaKTUYECKOU
JESATEIILHOCTH YEJIOBEKA,

- chopMHpOBATh MPEJCTABICHUS: O XUMUYECKONW COCTABJISIONIEH €CTECTBEHHOHAYYHON KapTHHBI
MUpa, POJIM XUMHUU B TIO3HAHUH SIBIICHUH MPUPOJIBI, B (GOPMUPOBAHUM MBILIUIEHUS U KYJIbTYpPbl TUYHOCTH,
ee (PyHKUMOHAJIBHON I'paMOTHOCTH, HEOOXOAUMOMN JUIsl PEIIEHUS] MPAKTUYECKUX 33734 U SKOJOTMYECKH
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM cpene.

Ymersn:

- YMETb BBISBJIATH XapaKTEpHbIE NPU3HAKM U B3aMMOCBA3b M3YYEHHBIX NOHSTUN, IMPUMEHATH
COOTBETCTBYIOILIME IMOHATHS MpPU OMUCAHUH CTPOCHHUSI M CBOWCTB HEOPTaHWYECKUX M OPTraHUYEeCKUX
BEUIECTB U MX INPEBPALICHUN; BBIABIATH B3aUMOCBSI3b XHMHWUYECKUX 3HAHUH C MOHATHSAMH U
IIPEJICTaBICHUSAMH JPYTHX €CTECTBEHHOHAYYHBIX NPEIMETOB;

- YMETb WHCIIOJIb30BaTh HAMMEHOBAHUS XMUMHUYECKHX COEIMHEHUN MEXIYHAPOIHOIO COH03a
TEOPETUYECKOM M NPUKIAJHOW XUMHUM W TPHUBHAJIbHBIC HA3BaHUS BAXKHEWIIMX BELIECTB (DTHUIIEH,
alleTUJIeH, TIUIEepHH, (GeHol, GopManbaeru, YKCycHast KUCII0Ta, IIIMIIKH, YTapHbIHA ra3, yriIeKUCIbIi ras,
aMMMaK, TalleHas M3BECTb, HEralleHas W3BeCTb, NMHUTbEBAs COJa M JPYIHX), COCTABIATH (HOPMYIIBI



HEOPraHMYECKUX M OPraHWYEeCKUX BEIECTB, YPaBHEHUS XUMHUYECKUX PEaKLUH, OOBACHATH UX CMBICI;
MIOATBEPKIATh XapPAKTEPHbIE XUMUYECKHE CBOMCTBA BEIECTB COOTBETCTBYIOIIMMM 3KCIEPUMEHTAMU U
3aMUCSIMU YPABHEHUN XUMHUYECKUX PEaKIIHi;

- YMETh YCTAHABJIMBATH MPUHAJIEKHOCTb U3YUEHHBIX HEOPIraHUYECKUX U OPIraHMUYECKUX BELIECTB
K OIPEAEIICHHBIM KJIacCaM U IpYIIaM COCIUHEHUHN, XapaKTepU30BaTh UX COCTAB U BaXKHEUIIINE CBOWCTBA;
ONpEAENATh BHJbl XUMUYECKUX CBs3el (KOBaJEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOIHAs), THUIIBI
KPUCTAIIMYECKHUX PEUIECTOK BEIECTB; KJIaCCUPUIIMPOBATH XUMUYECKUE PEAKIINH;

- c(hopMHUPOBATH TIPEIICTABICHUS: O XUMUYECKOW COCTABJISIONICH €CTECTBEHHOHAYYHON KapTHUHBI
MUpa, POJIU XUMUHU B MIO3HAHUU SBIICHUI NPUPO/IbL, B (OPMUPOBAHUH MBILIUICHUS U KYJIbTYPbl JUUYHOCTH,
ee (PYyHKIMOHATBHON I'PaMOTHOCTH, HEOOXOIMMOM Il PEeIIeHUs MPAKTHUYECKUX 33134 M IKOJOTHYECKH
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U IPUPOTHOM cperie;

- YMETh MPOBOJUTH PACUETHI M0 XUMHUYECKUM (POPMYIIaM M YPaBHEHUSM XUMHUYECKHX PEAKIHi C
UCIONIb30BaHNEM (DU3MYECKUX BEIUYHMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0bemMa (HOpMaJIbHbIE YCJIOBHS) Ia30B, KOJMYECTBA BEILECTBA; HCIIOJIb30BATh B JKU3HEHHBIX
CUTYaIUsX, CB3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHUEM;

- YMETb IUIAHUPOBATh U BBINOJIHATH XUMHUYECKHI HKCIIEPUMEHT (MpeBpallleHuss OpraHuYecKuX
BEILECTB P HATrPEBAaHUH, NOJYYCHUE HTUIIEHA M M3YYEHHE €r0 CBOMCTB, Ka4ECTBEHHBIE PEAaKLUU Ha
aNbJeruIbl, KpaxMaj, YKCYCHYIO KHUCIIOTYy; AeHarypauus OeJIKOB IMpH HArpeBaHUU, I[BETHbIC pPEaKlUU
0ETIKOB; MPOBOANUTH PEAKIMH MOHHOTO OOMEHa, OIPENENATh CPeAy BOAHBIX PACTBOPOB, KAUECTBECHHBIE
peakiuu Ha cynbdar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATUOH aMMOHHSI; PelIaTh SKCIIEPUMEHTAIbHBIC
3azaun 1o teMaMm "Metamnbl" u "Hemeramibl") B COOTBETCTBUU C MpaBUJIAMU TEXHUKH O€30MMACHOCTH
npu OOpalleHuH C BellecTBaMH M J1a0OpaTOPHBIM OOOpYIOBAaHUEM; IMPEICTABIATh PE3YIbTAThI
XUMHUYECKOI0 SKCIIEPUMEHTa B (popMe 3amKcH ypaBHEHUH COOTBETCTBYIOIIUX peakMii U (opMyInpoBaTh
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB;

- YMETh AaHaJU3UPOBATh XUMHUYECKYI0 HH(OpPMALMIO, MOJYYaeMyl0 M3 Pa3HbIX HMCTOYHHUKOB
(cpencTB MaccoBoi MH(popMaruu, cetb IHTepHET u npyrue);

- BJaJeTh OCHOBHBIMM METOJAAMM HAY4YHOIO I103HAHUS BEUIECTB M XMMHMYECKUX SIBJICHHUH
(HabmoieHNe, U3MEpPEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE);

- YMETh MPOBOJUTH PACUEThI IO XUMHUECKUM (OpMYJIaM U YpaBHEHHUSIM XUMHUUECKHX pEaKLUi C
UCTOJIb30BaHUEM (U3UUECKUX BEJIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI:
Macchl, o0beMa (HOpMajibHbIE YCJIOBMsI) TIa30B, KOJMYECTBAa BEIIECTBA; MCIOJIb30BaThb CHUCTEMHBIE
XUMHUYECKHE 3HAHWS IS NPHUHATHSA PEIICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

-yMeTh IUJIAHUPOBATh W BBIMOJHATE XMMUYECKUHA SKCIEPUMEHT (IIpeBpalleHHs] OpraHUYecKuX
BEILIECTB NPY HATPEBAHUU, IMOJYYEHUE HTHIEHA M U3YYEHHE €r0 CBOMCTB, KaUeCTBEHHBIE PEAaKIMU Ha
IBJETUABI, KpaxMall, YKCYCHYIO KHCJOTY; JIeHaTypaius OeJIKOB NpU HArpeBaHWU, IIBETHBIC PEaKIUH
0eNKOB; MPOBOJUTH PEAKIMU HOHHOTO OOMEHa, ONpeAeNsiTh Cpeay BOAHBIX PACTBOPOB, KaueCTBEHHBIE
peaknuu Ha cynb¢aT-, KapOOHAT- U XJIOPUI-AaHUOHBI, Ha KATHOH aMMOHMSI; PEIIaTh SKCIIEPUMEHTAIbHbIE
3agaun o temam "Mertamibl" U "HemeTtannsl") B COOTBETCTBUM C MpaBUJIaMU TEXHUKU O€30MaCHOCTH
npu oOpallleHMM ¢ BellecTBaMH M JIaOOpaTOpHBIM 00OpYIOBaHHMEM; NPEACTABIATH PE3YIbTaThI
XUMHYECKOI0 SKCIIEpUMEHTa B (popMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX peakluii U GopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB.

Hcnoab3oBaTh NpuoOpeTeHHbIE 3HAHUS M YMEHHMS] B NPAKTHYECKOH [AeATeJbHOCTH H
MOBCEHEBHOM KM3HU:

- coOyromaTh TMpaBWia DKOJIOTHYECKH I1eJ1IeCO00pa3HOro TOBEJACHUS B OBITY W TPYIOBOM
JESATEIIBHOCTH B LIENSAX COXPAHEHHUS! CBOErO 3/10pOBbS U OKPY)KAIOIIEH MPUPOAHON CpPEIbl; YUYUTHIBAThH
ONAacCHOCTh BO3JCHCTBUS Ha >KMBBIE OPTaHM3MBI OINPEICIICHHBIX BELIECTB, IOHUMAsl CMBICI MOKa3aTess
IIPEACIBHON JOIYCTUMOM KOHLIEHTPALUU.



4 OpFaHH3aHHOHHO'METOIII/I‘IeCKI/Ie JAAaHHbIC JUCHUIIJIMHBI

OO011Ee KOJIMUECTBO YaCOB AUCLUIUIMHBI COCTABIISIET 72 Yyaca

Kosnn4yecTBo 4acoB 1o yueOHOMY IVIaHY
Bup padorsl
2 cemecTp Bcero
Jlexumu, ypoku 32 32
[TpakTrueckue 3aHATHS 28 28
JlaboparopHbie pabOTHI 10 10
[TpoMexyTouHas aTTecTalus 2 2
dopma TpOMEKYTOUHOM aTTECTANHU JudbdepennmpoBannbiii 3a4€T

5 Conep:xanue u CTPYKTYpa M CUUNIHMHBI

5.1 Conep:xanue pa3ieioB QM CHUNITHHbBI

Ne HanmeHnoBaHnue
Conep:xanue pa3jaena
pasaeJa pasaeJa
OcHOBHOE coIep:KaHue
1 Teopernueckne 0CHOBbI XMMHH
1.1 OcHoBHbIE XUMHUYECKUE | XUMHUYECKUH 31eMEHT. ATOM. S apo aroMa, U30TONbl. DNEKTPOHHAs

MOHSATHS Y 3aKOHBI,
CTPOEHHE aTOMOB
XHUMHYECKHUX DJIIEMEHTOB
XUMHYECKOM

CBSI3U

o0oyiouka. DHEpreTMYecKue YpOBHH, MOAYPOBHU. ATOMHBIE
opburamyu, s-, p-, 0- amemeHTbl. OCOOCHHOCTH pacHpeeeHuUs
AJIEKTPOHOB MO OpOUTANSIM B aTOMax 3JEMEHTOB IMEPBBIX YETBHIPEX
NEepUosIoB. DJIeKTpOHHass KoHpurypanuss aToMoB. (OCHOBHBIE
XUMHUYECKHUE 3aKOHbI

IIpakTruyeckas padota Nel. «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMHH U pacueThl 0 YPABHEHUSIM XUMUYECKUX PEAKIIHII».
OTHocuTeNnbHBIE ATOMHAs M MOJIEKYJspHas Macchl. MomspHas
macca. KomuuecTtBo BerecTBa. MaccoBas [I0JIS BEIIECTBA. 3aKOH
ABoraznpo. MonspHbslii 00beM Ta3oB. OTHOCHUTENbHAas IUIOTHOCTb
razoB. PacueThl 1O ypaBHEHUSAM XHUMHUYECKHX pPEaKIHh C
UCIOJIb30BAHUEM MAcCCOBOI JIOJM BelecTBa, 00beMa (HOpMallbHbIE
YCJIOBHSI) TA30B,

1.2 Ileproanueckuii 3aKoH
u Ilepnonnueckas
CHUCTEMA XMMHYECKHUX
anemenToB /l. 1.
Menpeneesa, UX CBA3b
C COBPEMEHHOM
TEOPHUEHN CTPOECHUS
aTOMOB

[Ipaktuueckass  pabora  No2.  «M3yueHWe  MEPUOTUYECKHUX
3aKOHOMEPHOCTEN U UX B3aHUMOCBSI3U CO CTPOCHUEM aTOMOB)Y.

[lepuonnueckass  cucrema  XxumMudeckux  snemeHto  JI.W.
MenpeneeBa. CBs3b NepuoauyYecKoro 3akoHa u llepmoamyeckoi
CUCTEMbl XMMHUYECKHUX DHIIEMEHTOB C COBPEMEHHON Teopuen
CTPOEHUS  aTOMOB. 3aKOHOMEpPHOCTH  HM3MEHEHUS  CBOMCTB
XUMHYECKHUX D3JIEMEHTOB, 00pa3yeMbIX MMHU TMPOCTHIX M CIOXKHBIX
BEIIECTB MO rpynnaMm ©u nepuoaam Ileproanyeckoil CUCTEMBI.
3HaYeHHE MEPUOJAMYECKOT0 3aKOHA W CHCTEMbl XMMHYECKUX
sneMmentoB J[.MI. MeHneneeBa B pa3BUTUHM HAYKHU. Y CTAHOBJICHUE
CBA3M MEXKIY CTPOEHHEM AaTOMOB XHMHUUYECKHX 3JIEMEHTOB U
MIEPUOIUYECKUM HM3MEHEHUEM CBOMCTB XMMHUYECKHX 3JEMEHTOB H
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WX COEAMHEHUH B COOTBETCTBUHU C ToJiokeHHeM [lepmoamueckoii
cucreMsl. PelieHne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETHYECKUX
3aJaHui Ha XapaKTEPUCTUKY XAMUYECKHUX 2JIEMEHTOB
«Mertammnyeckue / HEMETA/UIMYECKHE CBOMCTBA XMMHUUYECKHX
9JIEMEHTOB B COOTBETCTBHHM C WX OJEKTPOHHBIM CTPOCHHEM H
ITIOJIOKCHUEM B nepnonnqecxoﬁ CUCTCMEC XUMHUYCCKUX DIICMCHTOB
.. MenneneeBa»

1.3

Crpoenue BEIIECTBA
U IPUPOJA XUMHUYECKOU
cBs3u. MHoroob6pasue
BCIIECTB

Ctpoenue BemecTBa. XUMHUECKast CBsI3b. BUabl XUMUYECKOW CBSI3U
(KoBasieHTHAsl HEMOJISIpHAA W TIOJISIPHAS, MOHHAs, METAJUINYECKasi).
Mexanu3mbl  00pa30BaHUSl KOBAJICHTHOM XWUMHUYECKOW CBS3HU
(oOMeHHBIE M JOHOPHO-aKUENTOpHBIN). BomopoaHas  cBs3b.
BanentHocTs. OnexkTpooTpunaTenbHocTh. CTENeHb OKHCIIEHUS.
Honbl: KaTHOHBI U AHHOHBI

[Ipaktuueckass pabdora Ne3. «CTpoeHue BellecTBa M MPUPOJA
XAMHYECKOU CBS3U».

JleMoHCTpanus Mojeiel KpUCTATMYECKUX pEHIeTOK: HOHHOMN
(xmopua HaTpus), aroMHOW (rpadur W anma3z), MOJICKYJISIPHOM
(Yrimekucnelii ra3, MOJ), METAJUTMUECKON (HATpHil, MarHUii, Mepb).
Pemienne mnpakTHyecKuX 3aJaHUM HA COCTABJIEHHUE JIJIEKTPOHHO-
rpaduueckux Gopmyna sneMeHToB 14 nepruoaos

14

Knaccudukanms

u HOMEHKJIaTypa
HCOPTraHNYCCKUX
BELIECTB

Knaccupukanus  Heopranmueckux  BemiectB. HomeHkiatypa
HEOPTraHMYECKUX BEIIECTB (OKCHUbI, THIPOKCUIBI, KUCIOTHI, COJIN).
BemecrBa MONEKYJISIPpHOTO ¥ HEMOJIEKYJISIPDHOTO  CTPOCHHS.
ArperaTHble cocTOsIHMA BelecTBa. Kpucramnnueckue u aMmopgHsie
BEUIECTBA. 3aKOH IIOCTOSIHCTBA COCTaBa  BEIECTBA. [HIIbI
KPUCTAJUIMYECKUX PELIETOK (aTOMHas, MOJIEKYJspHasi, WOHHas,
MeTaJuIh4eckasi). 3aBUCHUMOCTh CBOMCTBAa BEHIECTB OT THIA
KPUCTAIIMYECKOMN PEIIETKH

[Ipaktuueckass pabora Ne4. «HomeHknarypa HeOpraHMUECKHUX
BELIECTBY.

Pemenne MPAKTHYECKUX 3aJaHIHN o KJ1accuukanum,
HOMEHKJIATYpe U XUMHUYECKUM (opMyigaM HEOpPraHMYECKHX
BELIECTB PA3JIUYHBIX KJaccoB (yrapHblil ra3, YIJIEKHCIBIA Tas,
aMMHaK, rainieHas W3BECTb, HEraleHas M3BECTb, IUThEBas COJA U
Npyrux): Ha3BaHus BemiecTB Mo MexayHaponHoi (MIOITAK) wmm
TPUBHAIBHOM  HOMEHKJIAType W  COCTaBleHHE  (HOpMyIbl
XUMHUYECKHUX BEIIECTB, OINpelIeieHre MPHUHAJJIEKHOCTH K KJaccy.
[louck  wHpoOpManMu 1O  Ha3BaHWUAM, HJCHTU(DUKATOpAM,
CTPYKTYpHBIM (opMynaM. AHanu3 XUMHUYECKON uH(poOpManuuy,
MojlyyaeMoil M3  pa3HbIX HCTOYHHMKOB (CPEACTB  MacCOBOU
nHopmanuu, cetb IHTEpHET U 1pyrue)

1.5

Tunsr XUMHUUECKUX
peakuuii

Xumudeckas peakius. Krnaccupukanus XUMHUYECKUX peakIuii B
HEOPraHWYECKOM M OpPraHMYeCKOM XUMHUU. 3aKOHBI COXPaHECHHS
MaccChbl BEIIECTBA, COXPAHEHUS M TMPEBpALICHUS JHEPrUu IMpH
XUMUYECKHX  PEaKLUsX. OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIC
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peakuuu  (ypaBHEHHS  OKHCIIEHUS-BOCCTAHOBJICHUS,  CTEIEHb
OKHCJICHUSI, OKHCIUTEIb W BOCCTAHOBHUTEIIb, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC pEAKIUU B TMPUPOJE, MPOU3BOJCTBEHHBIX
poIeccax U )KU3HEACSITEIIbHOCTH OPTaHU3MOB)

1.6

CKOpOCTh XMMHYECKUX
peakuuii. XUMHUYECKOE
paBHOBecHE

CKOpOCTh peaklMu, €€ 3aBUCUMOCTh OT Pa3JIM4YHBIX (AKTOPOB:
IIPUPOJIbl PEATHPYIOIIMX BEIIECTB, KOHLUEHTPALUU pPEearupyromnux
BELIECTB, TEMIIEPATypbl M IUIOIIAJM PEAKIMOHHOW ITOBEPXHOCTH.
TermnoBbie  3PQeKTsl  XUMHYECKHX  peakIHidi:  3K30- H
sHAOTepMHUecKre peakiuu. OOpaTuMble peakuuu. XHMHYECKOe
paBHOBecHe. (DaKTOpBI, BIMAKOIIAE HAa COCTOSIHUE XUMHUYECKOIO
paBHOBecHs (KOHLIEHTpALMsI PEareHTOB MJIM IPOAYKTOB peakluu,
nasieHue, remneparypa). [Ipunnun Jle [larense

IIpaktuyeckass pabora Ne5. «BnusHue pa3znuyHblX (PaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUN.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM HAa  aHaJIMU3
(akTOpOB, BIUSIOMIMX HA WM3MEHEHHE CKOPOCTH XHUMHYECKOU
peakuuu. 3aBUCHUMOCTb CKOPOCTH XUMHYECKOH pPEAKUUU OT
MIPUCYTCTBUS KaTalM3aTopa Ha IPUMEPE Pa3IOKEHUS INEpPOKCUIa
BOZOpOJa C MOMOULIBIO ITUOKCUIA MapraHia M Karanasel. Pemenue
MIPAaKTUKO-OPUEHTUPOBAHHBIX 3aJlaHUM Ha MPUMEHEHUE NPUHINIA
Jle-Illarenpe I  HAXOXACHHUS  HANPABIEHUS  CMELICHUS
paBHOBECHS] XUMUYECKOW PEaKIMHU U aHaIU3 (aKTOPOB, BIUSIOMIUX

1.7.

PactBopHI, Teopust
BJIEKTPOIUTAYECKOMN
JYcCoUranuu
HOHHBIA OOMEH

u

PactBoprl. Buabl pacTBOpPOB MO COAEpKAaHUIO PACTBOPEHHOTO
BemecTBa. PactBopuMocTh. [loHSATHE O AMCHEPCHBIX CHCTEMax.
VcTuHHBIE M KOJJIOWAHBIE PacTBOPHL. MaccoBas TOJIsl BEIeCcTBA B
pactBope. [loHsTHe o BomopomHoMm mokaszarene (pH) pactBopa.

Onexkrtponutuyeckass — auccoumanus. CuibHble U cialble
OJICKTPOJHUTBI, HEBJICKTPOJIMTEI. PC&KHI/II/I HOHHOT0 OOMeHa
JIaGoparophas pabota Nel «[IpuroroBieHue pacTBOpPOB».
[IpuroroBnenue  pacTBOpPOB  3aJaHHOM  MAacCOBOM  JIOJIEH

PacTBOPEHHOI'0 BEIIECTBA, MPOBEJCHUE PEAKIIMKA MOHHOTO OOMEHa,
ONpeACNIEHUEe  CpeAbl  PACTBOPOB  BEIIECTB C  IOMOILUBIO
YHHUBEPCAIBHOIO MHAMKATOpa (KHCJas, HEUTpajbHas, ILIEIOYHAs).
3amaHus Ha COCTaBJIEHWE WOHHBIX peakuuil. PemieHue mpakTuko-
OpPUEHTUPOBAaHHBIX  pAaCyYeTHBIX  3aJaHMM  HA  PacTBOPHI,
UCIIOJIb3yeMble B OBITOBOM U TPOU3BOJICTBEHHOM NEATEIbHOCTU
YeJI0BEKa

KonTponbHast pabota Nel

CtpoeHue BellecTBa U XMMHUYECKUE peakiuu (1o pasaeny 1)

2

Heopranuveckass XuMu

b

2.1

DOu3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

Mertamwel. [lonoxxenue wetamioB B Ilepuonndeckor cucreme
XUMHYECKUX 3JeMEHTOB. OCOOCHHOCTH CTPOEHUS SIEKTPOHHBIX
obonouek aromoB MetauioB. OOmme (Qunyeckue CBOHCTBA
MetayioB.  CmulaBbl  METaUIOB.  ODJIEKTPOXMMHUYECKUH  pAX
HaNpsDKEHUA  METAJUIOB.  XHWMHUYECKHUE CBOWMCTBA BaKHEHIIMX
METaJUIOB (HAaTpUM, Kajaui, KalablMd, MarHui, adlOMUHHUM, LHHK,

XpOM, JKele30, Meab) M uX coeamHeHuil. OOmme crnocoObl
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notydeHust MeTasuioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE
Hemeramnsl. [Tonoxenue HemertamioB B Ilepuoanueckoil cucreme
xuMmudeckux anemeHToB J[.M. MenzaeneeBa W OCOOCHHOCTH
CTpoeHust  atroMoB.  Du3MuecKMe  CBOWCTBA  HEMETAJUIOB.
AnoTponusi HEeMETaJIOB (Ha MpUMepe KUciopoa, cepsol, hochopa
U yriepoaa). XMMHUYECKHE CBOMCTBA U NMPUMEHEHHE BaKHEUILIHUX
HeMeTa/uIoB (TaJloreHOB, cepbl, a3ora, (ocdopa, yriepoma wu
KpPeMHHsS]) M UX COCIMHEHUHU (OKCHJOB, KHCIOPOJCOACPHKAIINX
KHCJIOT, BOJOPOAHBIX coenuHEeHHH). [lpuMeHeHue BaKHEHUIINX
HEMETaJIJIOB M UX COCANHECHUI

XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BelIeCTB (OKCHUIIOB, THAPOKCHUJIOB, KHCIOT, COJeH U Jp.).
I'enernueckas CBsI3b HEOPTraHUYECKUX BEIIECTB, MPUHAICKAIINX K
pa3IMYHBIM KJIaccaM. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWMCTB
MPOCTHIX BEIIECTB, BOJOPOJAHBIX COCAMHEHUM, BBICIIUX OKCHIOB U
THAPOKCHUJIOB

[Ipaktnueckas pabota Ne6. «DUBMKO-XMMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTBY.

CocraBieHne YpaBHEHHM XMMHYECKUX PEaKUUd C ydacTUEM
MPOCTBIX W CIIOKHBIX HEOPTaHMYECKUX BEIIECTB: METALIOB W
HEMETAIIJIOB, OKCHUJOB META/NIOB, HEMETAJIOB U aM(pOTEPHBIX
AJIEMEHTOB; HEOPTaHMYECKUX KHUCJIOT, OCHOBAaHHUW M aM(OTEpPHBIX
TUAPOKCHUJIOB, HEOPraHMYECKUX COJEH, XapaKTepu3yIIIHUX HuX
CBOICTBA.

Pacu€tel Maccel BemiecTBa WM O0bEMA Ta30B MO HM3BECTHOMY
KOJIMYECTBY  BENIECTBA, Macce WM O00bEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKIMH BEIIECTB, pacdy€Tbl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIINH, €CJIM OJTHO U3 BEIIECTB
UMeeT NpuMecu. PenieHue NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUI
Ha CBOICTBa, COCTaB, MOJy4Ye€HHE M O€30IMaCHOE HCIOIh30BaHUE
Ba)KHEHUIITNX HEOPTraHUYECKUX BCIICCTB B OBITY u
npodecCuOHATHHON

2.2

WNnentudukarus
HEOPTaHHYECKUX
BEIIECTB

JlaGoparopnast pabGora Ne2 «MaeHTuukauss HEOPraHUYECKUX
BEIIECTB.

Pemenne skcniepuMEHTAIBHBIX 33/1a4 110 XMMHUYECKUM CBOMCTBaM
METAJJIOB M HEMETAJUIOB, [0 PAClO3HABAHUIO M TOJYYEHHIO
COEMHEHUIl  MeTalioB M  HEMEeTauloB  (B3auMoJjieiicTBHe
THAPOKCUAA aJIOMUHHUS C PACTBOpPAMM KHUCJIOT U ILEJI0Yeil,).
Wnentudukanys HEOpraHMYECKNX BELIECTB C MCIOJIb30BAHUEM HUX
(U3UKO-XMMHYECKUX  CBOWCTB, XapaKTEpHbIX  KayeCTBEHHBIX
peakumii. KayecTBeHHBIE peakuuu Ha cynbdar-, kapOoHAT- H
XJIOpU/1-aHUOHBI, Ha KATUOHBI METAJUIOB U KATUOH aMMOHMSI

KontposbHas padora Ne2

CBoiicTBa HeOpraHMUECKUX BeUIecTB (1o pazaeny 2)

3

Teopernyeckue 0CHOBbI OPraHU4eCKOl XUMHHU

3.1

Knaccuduxarusi,
CTpPOCHHUE U

[Ipenmer opraHnYecKO XUMHUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U
3HAYEHME B MOJYYEHHUH HOBBIX BEIIECTB U MarepuanoB. Teopus
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HOMEHKJIaTypa
OpraHUYECKUX
BEIECTB

CTPOCHUSA OpraHnyeckux coenuHeHui A.M. bytieposa, e€
OCHOBHBIE 1TOJIOKeHHsI. CTPYKTYpHBIE (POPMYIIBI OPraHUYECKIX
BeuiecTB. ['oMonorus, nzomepus. XuMudeckas CBsi3b B
OpPraHMYECKUX COECAUHEHUSAX: KpaTHbIE CBSI3U, G- U TT-CBSI3U.
[IpencraBienue o kinaccuPuUKaui OPraHUuYECKUX BELIECTB.
Homenknarypa opraHuueckux COeJMHEHUN (CUCTeMaTu4ecKas) u
TpPUBHAJIbHBIC Ha3BAaHUS BAXKHEUIINX MTPEICTaBUTENICH KIIACCOB
OpPraHMYECKUX BEILECTB

ITpakTuyeckas padora No7. «HomeHKiIaTypa OpraHM4ecKux
BeniecTBy. O3HaKOMIIEHHE ¢ 00pa3iaMi OPraHUYeCKUX BEIIECTB U
MaTepuaiaMH Ha KX OCHOBE, MOJEIHUPOBAHUE MOJIEKYII
OpraHUYECKUX BEIIECTB, HAOIIOIEHUE U ONMCAHUE
JEMOHCTPALIMOHHBIX OMBITOB IO MPEBPAIIEHUIO OPTaHUYECKUX
BELIECTB MPU HarpeBaHuH (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHUE).
CocraBneHue NOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OpMYIT
OpraHUYeCKUX BEIIECTB OTJEIbHBIX KJIACCOB, UCIOJIb3YSI UX
Ha3BaHUs [0 CUCTEMaTHUYE€CKON U TPUBUAIILHON HOMEHKJIAType
(aTHNeH, aneTHIIeH, TIUIepuH, peHol, GopManbaerua, YKCyCcHas
KHUCIJIOTa, TIUIUH). PacueTs! mpocreiiieit popmysl
OPraHUYe€CKON MOJIEKYJIbl, HCXOJIs U3 JIIEMEHTHOTO cocTana (B %)

CBoiicTBa OPraHM4YecKHX

coeMHEeHU

VYTIeBo1opOoasl U UX
MIPUPOJIHBIE
UCTOYHUKHU

[IpenenbHbie  yraeBogopoAbl (alKaHbI). COCTaB M CTPOEHHUE,
FOMOJIOTUYECKUM pAn. MeraH W 93TaH: COCTaB, CTpPOECHHE,
¢u3nueckue M XUMHUYECKHE CBOICTBa (peakiMu 3aMeleHUs |
TOpPEHMSI ), OJy4YEHUE U IPUMEHEHHE.

HenpenenbHble yriieBOAOPOIbI (AIKEHBI, aIKaIUEHBI, AIKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psia. DTUIIEH U
IPOMNMJIEH: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMHUYECKHUE
CBOICTBa (peaKkuu TUAPUPOBAHUS, TAIOTEHUPOBAHUS,
TUJpaTaliy, OKMCICHUS U MTOJIMMEpU3allui ) OJIy4YeHUe U
MIPUMEHEHHE.

Anxanuensl: 6yraguen-1,3 u MetunOyTaauen-1,3, xummueckoe

CTpOEHHeE, CBOICTBA (peaKkius NOJTUMEPU3ALINN), TPUMEHEHUE

(U1t cMHTE3a MPUPOTHOTO M CHHTETUYECKOTO KayyyKa U

PE3UHBI).

AJNKHMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHH psi.
AUETHIIEH: COCTaB, XUMHUYECKOE CTpOeHHue, (QU3NYECKUue U
XUMHUYECKHE CBOMCTBA (PEAKIMU THIPUPOBAHUS, TaJOTEHUPOBAHUS,
rUapaTallid TOpPEHHUsi), MOJy4YeHHEe M NpUMEHeHue (MCTOYHMK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JIs1 CBAPKU M PE3KH METAJJIOB)

ApomaTtudeckue yrieBoaopoas! (apensl). benzon u Tomyor:
COCTaB, CTPOCHHE, PU3NUECKUE U XMMUYECKHE CBOMCTBA
(peakuy raJoreHUPOBaHUS M HUTPOBAHUA), TOJTy4YCHUE U
npuMeHeHne. TOKCHYHOCTh apeHoB (BiusiHuE OeH3071a Ha
OpraHu3sM 4yesoBeka). ['eHeTnueckas CBsI3b MEXKAY
YII€BOI0POAAMHU, TPUHAISKAIMMHY K Pa3JIUYHbIM KJIACCAM.
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[IpupoHble UCTOUHHUKY YTIeBOJOPOAOB. [IpupoaHslii ras u
nornytHble HedTsHbIE ra3el. HedTh 1 e€ mpoucxoxaeHue.
Crnioco0sI iepepaboTku HePTH: IEPETOHKA, KPEKUHT
(TepMUYECKHil, KaTaTUTUYECKUI), Tuposn3. [IpoTyKTs
nepepaboTKU HePTH, X MIPUMEHEHUE B IPOMBIIIUIEHHOCTH

u B ObITy. KaMeHHBII yToib U IPOIYKTHI €ro mepepadoTKu

4.2

Duzuko-xuMuUYeCKUe
CBOICTBa
YIJIEBOAOPOJOB

JlaboparopHas pabota Ne3 «CBoiicTBa yIriIeBOAOPOIOB.
TpuBnanbHass W MEXIyHApOJHAs HOMEHKJIATYypa, XHMHUYECKHE
CBOKMCTBA, CMHOCOOBI TOJNY4YeHUs yrieBoaoponoB. [lomyuenue
ITWJICHA W H3YYEHHUE €ro CBOMCTB. MoJenupoBaHHE MOJICKYN U
XUMHAYECKMX MPEBpaIlCHH YIIeBOJOPOIOB (HA MpHUMEpE I3TaHa,
STHJICHA, AlICTUJICHA M JIP.) U TaJOr€HOIPOU3BOIHBIX

Kucaoponoconep:kamme

OPraHu4e€CKue COCAMHECHUSA

Cruptsl. Genon

[IpenenpHble OAHOATOMHBIE CHOUPTHI (METAHOA W JTaHOMN):
CcTpoeHue, (u3nyeckrue W XHUMHUYECKHE CBOWCTBAa (peakuuu C
aKTUBHBIMH  METaJUlaMH,  TaJIOTEHOBOJOPOJAaMHU,  TOPEHHE),
npuMeHeHue. BoJoponHble CBSI3U MEXAY MOJIEKYJIaMH CHUPTOB.
®uU3HOIOrMYecKoe JEeUCTBHE METaHOJa M 3TaHOJa Ha OPraHu3M
YeJloBeKa.

MHoroaToMHbI€ CIIUPTHI (ITUICHITIMKOb U TIIMLEPHUH): CTPOEHHE,
(u3nyecKkre U XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO
LIEJIOYHBIMU METaJJIaMU, Ka4ECTBEHHAs peaKlys Ha MHOITOATOMHBIE
cupThl). PU3NOIOTHYECKOE JEHCTBIE Ha OPraHU3M YeIOBEKa.
IIpakTuueckas padora Ne§. «Homenknatypa
KHCIIOPOIOCOIEPKAIMX OPraHUYECKUX COSAMHEHUMN: CITUPTHI,
¢denon». [Ipumenenue riunepruHa U STUICHIJINKOIIS.

®enoin. CTpoeHne MOJIEKYIbI, PU3MUECKHE U XUMHYECKUE CBOMCTBA
¢denona. TokcuuHOCTh (heHOMa, ero pU3NOIOrHYecKoe AeiicTBHE Ha
opranusMm uesnoseka. [Ipumenenue denona.

5.2.

AnbJierusl.
KapOoHOBBIE KHUCTOTHI.
CrnoxHble 3¢upbl

Anbrerusipl 1 KeToHbl ((popManbIeruj, aneTajgbAerujl, aleToH):.
CTpoeHHe, (U3MUeCKHe M XUMHYECKHE CBOMlcTBa (peakiuu
OKHCJIEHHS M  BOCCTaHOBJICHMS, KAuECTBEHHBIE  pEaKLUN),
MOJIy4e€HUE U IPUMEHEHHE.

O/HOOCHOBHBIE Mpe/iebHbIE KapOOHOBBIE KUCIOTH (MypaBbUHAS U
YKCYCHasi KHCJIOTBHI): CTpoeHHe, (U3HYECKHEe U XHUMHUYECKHUE
cBoiicTBa (OOIIME CBOMCTBAa KHCJIOT, peakuus 3Tepudukanum),
noyiyueHue u npumeHeHue. CTteapuHOBasi U OJIEMHOBAsl KHUCIIOTHI
KaK MPEeJCTaBUTENIN BBICIINX KapOOHOBBIX KHCIOT. MblIa Kak cou
BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE.
[Ipaktuyeckas padora Ne9. «Homenknarypa
KHUCJIOPOAOCOAEPKALINX OPTaHUUECKUX COCTUHEHNI: aJIbJIETU/IbI,
KapOOHOBBIE KUCIOTBI».

Crnoxuble 3¢Qupbl Kak IMPOU3BOAHBIE KAPOOHOBBIX KHUCIIOT.
I'uaponus  cnoxsbix  3¢upoB.  XKupbel. ['mapomus  KupoB.
[Ipumenenue xxupoB. buonoruueckas poJsib )KMPOB
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5.3.

VrieBoanl

VYrneBoabl: cocTaB, Kiaccudukanus yrieBoaoB (MOHO-, IU- U
nonucaxapuael). [moko3a —  mpocTeMIIMA — MOHOCAaXapuj:
OCOOCHHOCTH CTPOCHMSI MOJEKYJbl, (DU3MUECKHE U XUMHYECKHE
CBOMCTBa TIIOKO3bI (B3aumoneiictBue ¢ rugapokcugom menu (II),
OKHCJICHUE aMMHa4yHbIM pacTBopoM okcuma cepeopa (),
BOCCTAHOBJICHHE, OpOXEHHE TIIOKO3bI), HaXOXJEHUE B IPHPO/IE,
MIPUMEHEHHE TIIIOK03bI, OMOJIOTHYECKas POJib B )KU3HEACSITEIbHOCTU
opranusma uyenoBeka. @PorocuHre3. Dpykroza Kak H30MEp
TJIFOKO3BI.

Caxapo3za — NpelICTaBUTENb UCAXapUIOB, THAPOJU3 CaXapo3bl,
HaXO0XJCHUE B IPUPOJIC U IPUMEHEHHE.

[Tonucaxapuapl: Kpaxmall U LEJIH0103a KaK IPUPOIHBIE TOJIUMEPHI.
CtpoeHue Kpaxmaia U UEJUTIONO03bl, (PU3MYECKHEe U XUMHUYECKHE
CBOMCTBA Kpaxmayia (TUAPOJIN3, KAUECTBEHHAs! PEAKIIHsL C HOJIOM)

5.4.

DOU3HKO-XUMHYECKUE
CBOICTBA
KHCJIOPOJIOCOIePKAIIIX
OpraHUYECKUX
COETUHEHUN

[Ipaktuueckas pabora Nel0. «Homenknatypa
KHCIIOPOAOCOAEPKAIINX OPTaHUIECKUX COCTUHEHUI.
TpuBnanbHas © MeXAyHapoJHAas HOMEHKIATypa, XHUMHUYECKHE
CBOWCTBA, CIIOCOOBI MOJIyYEHHsI CIIUPTOB M (PEHOIOB, KapOOHOBBIX
KHUCIOT U 3(UPOB, AIbJETUAOB M KEeTOHOB. COCTaBleHHE CXEM
peaknmii (B TOM 4YHCIE 1O TPEAJIOKECHHBIM  IEMOYKaM
NpEeBpallleHH),  XapakTepU3YIOIIMX  XUMHUYECKHME  CBOIiCTBa
KHCIIOPOAOCOAEPIKAIIIX OPTaHNUECKUX COCTMHEHUH

[Ipaktnyeckas pabora Nell. «Xumuueckue u (¢usznyeckue
CBOMCTBA KHCIIOPOJOCOIEPIKAIIUX OPTaHNIECKUX COCTUHEHUS.
[IpoBenenue, HaOmOIEHWE | ONUCAaHWE JEMOHCTPAIlMOHHBIX
OTIBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIE PEAKIIMHA OJHOATOMHBIX
cnupToB (OKMcIeHue staHona okcusioM meau (II)), MHOroaTroMHbIX
CHUPTOB (B3auUMOJEICTBUE INnlepuHa ¢ ruapokcunom meau (1)),
alpJeruioB  (OKHUCIEHHE  aMMMa4YHBIM  pacTBOPOM  OKCHJA
cepebpa(l) u ruapoxkcuaom meau (II), B3aumonelicTBie kpaxmana ¢
10J1I0M), U3y4Y€HHUE CBOMCTB pacTBOpa YKCYCHOM KHCIIOTHI

A3oTcojep:kaliie oprauuyeckie coeAnHeHust

AMUHEL
AMHHOKHUCIIOTEIL.
benxu

AMMHBI: METHWJIAMUH — TMPOCTEUIINA NpPECTaBUTENIb AMHUHOB:
COCTaB, XHMHYECKOE CTPOCHHE, (PUIMUYECKHE ¢ XHUMHUYECKHE
CBOMCTBA, HAXOXK/ICHUE B MIPUPOJIE.

AMHHOKHUCIOTH Kak amMQpOTEpHbIE OPTaHMYECKHE COEAMHEHUSI.
duznueckrue U XMMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpUMEpE
rmiuHa). bruomornueckoe 3HaueHHE aMHUHOKHUCIIOT. [lenTuas!.
benku kak npupoanble mnonumepsl. llepBuuHas, BTOpUYHAA U
TpeTUYHasi CTPyKTypa OenkoB. XUMHYECKHE CBONCTBA OEIKOB:
TUAPOIN3, AeHATypalusl, KaueCTBEHHbIE

[Ipaktuueckass pabora Nel2. «CBoiicTBa a30TOCOJEPIKAIINX
OPraHUYECKUX COCTUHEHUIN.

dusznueckue MW XUMHUYECKHE CBOMCTBA aMHUHOB (pEaKIuu C
KHCJIOTAMU W TOPEHHUsI) U aMUHOKUCIOT (Ha MpUMEpE TIUIMHA).
HabGmionenue © = omucaHuWe  JEMOHCTPAIMOHHBIX  OMBITOB:
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JCHaTypanus 0eJIKOB IIpHU Harp€BaHM, IBCTHBIC PCAKIINN 0enIKoB

7

BLICOKOMOJ’[eKyJIﬂpHBIe

COCAMHCHUSA

7.1

IImactmaccsl.

ITpaktnueckas pabora Nel3. «CuHTe3, aHanU3 W KiacCUpUKAIIA
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI»

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENIEHb MOJIMMEPU3ALINH,
cpenHsist MojekyispHas Macca. OCHOBHbIE METOIbl CHHTE3a
BBICOKOMOJIEKYJISIDHBIX ~ COGAMHEHMM —  IoJuMepus3alus u
HOJIMKOH/ICHCALUS.

O3HakomjieHMe ¢ oOpa3uaMu MPUPOJHBIX U HMCKYCCTBEHHBIX
BOJIOKOH, IUIaCTMAcC, KaydyyKoB: IIJJacTMacchl (TIOJMITHIIEH,
MOJIMIIPOIMJIEH, MMOJIMBUHUIIXIIOPU, TTOJIUCTUPOI); HATypalbHbIA U
CHUHTETHYECKHE KaydyKd (OyTaJMEHOBBIM, XJOPOIPEHOBBIH H
M30IIPEHOBBIN); BOJOKHA (HaTypaybHble (XJIOMOK, LIEPCTh, MIENK),
UCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO03a), CHUHTETHYECKUE
(KampoH M JIaBCaH)

KonTpoa

bHas padora Ne 3

CTpyKTypa M CBOMCTBA OPraHWYECKUX BelecTB (1o pasaenam 3-7)

8

XumMus B ﬁbITy H l'lpOI/I3B0)]CTBeHHOI7[ JCATCJIBbHOCTH Y€JI0BCKA

8.1

XnuMuyeckue
TEXHOJIOTHH

B TIOBCETHEBHOM

1 ipo(hecCuOHANBHOM
JIeITEILHOCTH YeJIOBEKa

[TpaBmiia SKOJOTHYECKH IIEJIECOO0Pa3HOrO IMOBEIACHUS B OBITY U
TPYZIOBOM JEATEIBHOCTU B LEISAX COXPAHEHMSI CBOETO 370pPOBbS U
OKPYXKarolllell NPUPOJHOW Cpelbl, OMACHOCTh BO3JICUCTBUS Ha
JKUBBIE OPraHU3MBbl OPraHUYECKUX BEIIECTB OTACIBHBIX KIIACCOB
(yrmeBomopoasl, CIIUPTBHIL, ¢beHosl, XJIOpPOPTaHUYECKHE
MPOU3BOJHBIC, AaNbJACTUABI W Jp.), TOKa3aTelb MpeaeiabHO
JIOITyCTUMOM KOHIIEHTPALIUU U €r0 UCII0Ib30BaHHUE.

Ponp xumuu B oOecCreYeHMH 3KOJOTMUYECKOW, SHEPreTHYecKod H
MUIIEBONH O€30MaCHOCTH, Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX
MaTepuaioB (B 3aBUCUMOCTH OT BHAA MNPOQPEeCcCHOHATHHON
NeATeTLHOCTH), HOBBIX HMCTOYHHUKOB OHHEPrUuM (aJIbTepHATHBHBIC
WUCTOYHHMKU dHepruu). [loHsATHE O HaydHBIX METOJaxX IO3HAHMS
BEIIECTB M XUMHUecKuX peakuuid. IlpeacraBnenus o0 oO0mumx
HAay4YHBIX MPUHIMIAX MNPOMBIIIJIEHHOTO TMOJYYeHUS BaXKHEHIINX
BEIeCTB (Ha MpUMepax MPOU3BOJCTBA aMMHAKa, CEPHON KUCIIOTHI,
METaHoJa).

XumMUsiT W 370pOBbE  dYeNoBeKa:  IpaBuWia  0E30MacHOro
HCIIOJIb30BAaHUsl JIEKAPCTBEHHBIX MPENapaToB, ObITOBONH XUMHH B
MOBCEIHEBHOW KU3HU

[TpaxTtuueckas padota Nel4. «[IpuMeHeHHE XUMHUECKUX BEIIECTB U
TEXHOJIOTUI c y4ETOM Oynymein npogeccuoHaTbHON
JIEATEITbHOCTH.

Pemenne kelc-3amad IO TeMaM: IHUINEBBIE IPOAYKTHI, OCHOBBI
palMOHAIBHOTO  NUTAHUS,  BAXKHEWIIME  CTPOUTENIbHBIE U
KOHCTPYKLMOHHBIE MaTepuabl, CEJIbCKOX O35 ICTBEHHOE
MIPOU3BOJCTBO, KpAackH, CTEKJIO, KEepaMHKa, MaTepuaybl Ui
ANEKTPOHHUKHN, HAHOMATEPHUAJbl, TEKCTUJIbHBIE BOJIOKHA, UCTOYHUKHU
SHEPIHUH, OpraHUYECKHE u MUHEpaJIbHbIE ynobpeHus,
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Coaep:xanue pasaesa
pa3zjiena pa3zjiena acp pasi

JICKApCTBCHHBIC W KOCMETHYECKHE Iperaparbl, ObITOBas XHUMHUS,
MaTepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

3ammra: [IpencraBieHue pe3yinbTaTOB pEIICHUs Keic-3a1ad B
dbopMe MUHU-TOKIAAA (IOMYCKACTCsl UCIOJIb30BaHUE TpaduuecKux
U TPE3ECHTAMOHHBIX MaTEPHUAJIOB)

IIpomexyToUHAs aTTEeCTANMA MO AUCHHUILIMHE (T PEpeHIIMPOBAHHBIN 3a4eT)

5.2 CTpykTypa AUCHUNIMHBI

Paznensl JAUCHUIIIMHBI, U3y9dCMBIC BO 2 CCMECTPC

KoanyecTBO 4acoB

Ne
HaumeHoBaHue pa3aeioB I
- eKIH
pa3s Bcero " mnm3 | Jp
nea n
1 Teopernuyeckue 0CHOBbI XHMHH 17 8 6 3
11 OCHOBHBIC XUMHUYECKHE TIOHSTUS U 3aKOHBI, CTPOCHHE 9 1 1

dTOMOB XUMHUYCCKHX 3JICMCHTOB

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema
1.2 XAMHUYeCcKuX demMeHToB JI. Y. MenaeneeBa, nx CBI3b C 2 - 2 -
COBPEMEHHOW TeOpUEH CTPOCHHSI aTOMOB

CTpOeHI/Ie BCIIIECTBA U IIPpUPOAa XHUMHYECKOM CBS3H.

1.3 | MHoroobpa3sue BeniecTs 2 1 1 -
14 Krnaccugukanus, 1 HOMEHKIIaTypa HEOpraHM4eCKUX 2 1 1
' BELIECTB
15 Tunpl XUMHYECKUX pEaKLUi 2 2 - -
16 CKOpOCTh XMMUYECKUX PEAKIUN. XNUMHAUYECKOE 5 1 1
' paBHOBECHE
17 PactBOpBI, TEOPHS SIIEKTPOIUTUIECKON TUCCOLUALNN U 4 5 2
"' | moHHBIH O0OMEH
KonTpoabnas padora 1 1 1
2 Heoprannueckas xumus 9 2 4 3
21 PU3NKO-XUMHAYECKHE CBOMCTBA HEOPTraHUYECKUX 5 5 4
' BELIECTB
2.2. | Unentudukanus HEOPraHMUECKUX BEIIECTB 2 - - 2
KoutpoJsbHnas padora 2 1 - 1
3 TeopeTnueckne 0CHOBBI OPraHUYeCKOi XUMHH 4 2 2 -
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Krnaccudukanus, ctpoeHre 1 HOMEHKIaTypa

3.1 4 2 2 -
OpPraHMYECKUX BEIICCTB
4 CBoJlicTBa OPraHu4YecKHX coeIMHeHMil 10 - 2
4.1 VYTIIeBOIOPOIbI U UX TPUPOAHBIC HCTOYHUKH 8 - -
4.2 DUBHKO-XMMHUYECKHE CBOMCTBA YIIIEBOIOPOIOB 2 - - 2
5 Kucaopopnocoaep:kamue opraHu4ecKue coeJHHeHHs 14 6 8 -
5.1 | Cruptel. DeHou 2 2 2 -
5.2 Anbaeruapl. KapOoHOBBIE KHCITOTBI. CioskHbIE YQUpHI 4 2 2 -
5.3. | YruneBonsl 4 2 - -
54 DUBHKO-XUMHUUYECKHE CBOMCTBA KUCIOPOAOCOACPIKAITUX 4 i 4 i
" | OpraHMYeCcKUX COCAMHECHHI
6 A30TcoepKale OpraHndecKkne coeTMHeHus 4 2 2
6.1. | AMuHBI. AMUHOKHUCIIOTHL belku 4 2 2
7 BbicokomosiekysipHbIe cOeJUHEHHA 4 - 2 2
7.1 | Ilnactmaccel. Kayuyku. Bonokna 2 - 2 -
KontpoabHnas padora 3 2 2
8 XuMus B ObITY H IPOU3BOICTBEHHOM 1eATEILHOCTH 8 4 4 i
yeJI0BeKa
81 XHUMHUYECKHUE TEXHOJIOTHHU B IIOBCETHEBHOU U 8 4 4
| mpodeccOHANBHON AEATEIHLHOCTH YETIOBEKA
IIpomexyTouHas aTTeCTANMUSA 5
(1 ¢epeHIPOBAHHBIN 324€T)
Hroro: 12 32 28 10
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5.3 IlpakTH4ecKkue 3aHATUSA

Ne
pa3jiena

Tema

KoJ-Bo
JacoB

11

Pemenne 3amanamii Ha UCIIOJIBL30BaHNE XUMUUECKON CUMBOJIMKH 1 Ha3BaHUM
COCIMHEHUI M0 HOMEHKJIAType MEXKIYHAPOIHOTO COI03a TEOPETUUECKON U
MPUKIAAHON XUMUHU U TPUBHAIBHBIX Ha3BaHUM JJIs1 COCTABIICHUSI XUMHYECKUX
(hopMyI IBYXaTOMHBIX COCIMHEHUH (OKCHUIOB, CYJIb(DHIOB, THAPUIOB U T.I1.) U
JPYTUX HEOPraHUYECKUX COCIMHEHUN OTIEIbHbBIX KiIaccoB. [IpakTuueckue
3a/IaHMs HA YCTAHOBJICHUE CBSI3U MEX1Y CTPOCHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB M NIEPUOANYECKUM U3MEHEHHEM CBOMCTB XUMHUUECKUX JIEMEHTOB U
WX COCIMHEHUM B COOTBETCTBUH C TosokeHueM [lepuoanueckoii cuctemsl. 1

1.2

[Iepnonnueckas cuctema xumudeckux 3yneMeHToB /1.1, Menneneesa.
®usnyeckuit cmbica [lepuoauueckoro 3akona [.1. Menneneena.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX
MMM TIPOCTBIX U CJI0KHBIX BEIIECTB B COOTBETCTBUHM C MOJIOKEHUEM XMMHUYECKOTO
anemeHTa B llepuoanueckoit cucreMe. MupoBO33peHUYECKOE M HAYYHOE 3HAYCHUE
Ilepuonuueckoro 3akona JI.11. Menaeneena. [Iporuossr /.. MeHnneneena.
OTKpbITHE HOBBIX XMMUYECKUX 3JIEMEHTOB. Pelienne nmpakTuko-
OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha XapaKTEPUCTUKY XUMUYECKUX
3J€MEHTOB «MeTa/uIn4ecKrne / HEeMETaIJInYeCKIEe CBOMCTBA,
3JIEKTPOOTPHUIIATEILHOCTh XMMUYECKUX 2JIEMEHTOB B COOTBETCTBUHU C UX
3JIEKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B IEPUOIUYECKON CUCTEME
XUMHYECKUX 3neMeHToB [[.1. MenaeneeBay

1.3

Crpoenue BemiecTBa. XHUMHUYECKash CBSI3b. BHABI XUMHUYECKOW  CBS3H
(KoBaJIeHTHas! HENOJISIpHAs U TOJISIpHAs, MOHHAsl, MeTajindyeckas). MexXaHu3Mbl
oOpa3oBaHMsI KOBaJEHTHOM XUMHYECKOW CBsI3U (OOMEHHBII U JOHOPHO-
aKkuenTopHelii). BomoponHas cBs3b. BaneHTHOCTb. DNEKTPOOTPHULIATEIBHOCTB.
Crenenb okucieHus. MIoHbl: KaTHOHBI U aHUOHBI
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Ne
pa3zjiena

Tema

Koa-Bo
yacoB

14

Homenknarypa HeopraHMueckux BEIIECTB: Ha3BaHKE BEIECTBA UCXO/IS U3 UX
XUMHAYECKON (OPMYIIBI UM COCTABICHNE XUMUYECKOH (DOPMYJIIBI UCXOIS U3
Ha3BaHUs BemecTBa 1o mexaynapoanon (MIOITAK) nnu TpuBuanbHOM
HOMEHKJIAType.

Pemenue npakTudyeckux 3aJaHuil mo kKiaccuGukauy, HOMEHKIAType U
XUMHAYECKUM (hOpMyJIaM HEOPTaHUYECKUX BEUIECTB PA3IUYHBIX KIaCCOB
(yrapHslii ra3, yriileKHCIbIi ra3, aMMHaK, ralieHas u3BeCTb, HeralieHas u3BecTb,
MUTHEBAS COJA U APYTHX): HA3BIBATh U COCTABIATH (POPMYITBI XUMHUYECKUX
BELIECTB, ONPEENIATh MPUHAIICKHOCTD K Kiaccy. ICTOUHUKN XUMUYECKOU
nHpopmanuu (cpencTB MaccoBoii nadopmaryu, cetb HTEpHET U IpyTHe).
[Touck nHbopMauu Mo Ha3BaHUSAM, HACHTU(DUKATOPAM, CTPYKTYPHBIM
dbopMmyam

1.6

Pemenuie npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUN Ha aHaIN3 (AaKTOPOB,
BIIMAIOIINX HA U3MEHEHUE CKOPOCTH XUMUYECKOHN peakiuu. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOU PEeaKIMK OT MPUCYTCTBUS KaTajanu3aTopa Ha mpumepe
pa3ioKeHus NepoKcuIa BOAOPO/Ia C MOMOIIBIO JUOKCUAA MapraHiia U KaTajiasbl.
Pemenne npakTHKO-OpUEHTHUPOBAHHBIX 33/IaHUN Ha MpUMEHeHue npuHiuna Jle-
[larenbe mist HAXOXKIACHUS HAITPABJICHUSI CMEIICHUSI PABHOBECHUSI XUMHUYECKON
peakuuu 1 ananu3 (GakTopoB, BIUSIOMIUX HA CKOPOCTh

2.1

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKIUI C y9acTUEM IPOCTHIX U
CJIOXKHBIX HEOPTaHMYECKHUX BEILECTB: METAJNIOB U HEMETAIIIOB; OKCHUJIOB
METaJIJIOB, HEMETAJJIOB ¥ aM(DOTEPHBIX FIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT,
OCHOBAaHUHU M aM()OTEPHBIX THIPOKCUI0B; HEOPTaHUYECKHUX COJIEH,
XapaKTEePU3YIOLIMX UX CBOMCTBA. PelieHne npakTuKo-OpueHTUPOBAaHHBIX
TEOPETUYECKHX 33/1aHUI Ha CBOWCTBA, COCTaB, MOJIyueHHe U Oe30macHoe
HCIOJIb30BaHNE BAXKHEUIIINX HEOPraHNUECKHUX BEIIECTB B OBITY U MPAKTUYECKON
JEeATEIbHOCTH YEII0BEKA

3.1

Homenkiiatypa oprannueckux COeIMHEHNUN OTAEIbHBIX KIacCOB (HACHIIICHHEIE,
HEHACBIIIEHHBIE M APOMATUUYECKUE YTIIEBOJOPOIbI, CIUPTHI, EHOIBI, AIIbETUIBI,
KETOHBI, KApOOHOBBIE KUCTOTHI U Ap.) CocTaBiIeHNE TOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX ()OPMYIT OPTAaHHUECKUX BEIIECTB OT/IEIHHBIX KIACCOB, HCTIONB3YS
WX Ha3BaHMS M0 CUCTEMATHYECKOW U TPUBUATLHON HOMEHKIIAType (ITHIICH,
alleTHIIeH, TUIepuH, PeHon, GopManbIaeTu, YKCyCHas KHUCIOTa, TITUIUH).

51

3ajaHus Ha COCTABIICHUE YPABHEHUN XUMUYECKUX PEAKIIUN C yYaCTUEM
OpFaHquCKHX BCIIICCTB HA OCHOBAHUHN UX COCTaBa U CTpOGHI/ISI

CocraBneHue cxeM peakiuii (B TOM YHCIe IO MPEUIOAKEHHBIM IIEN0UYKam
MIPEBPAIICHUI ), XapaKTEPUIYIONTUX XUMHUECKHE CBOMCTBA OPTAaHUIECKUX
COCIMHEHMH OTAENBHBIX KIACCOB, CIIOCOOBI UX TIOTYYEHHS M Ha3BaHHE
OPraHMYE€CKUX COCTMHEHUH MO TPUBUATIBHOW WIJIM MEXKIYHAPOIHON
CHUCTEMAaTUYECKOM HOMEHKJIaType. Pelienne npakTuKko-OpueHTUPOBAHHBIX
TEOPETUUECKUX 3aIaHUM Ha CBOMCTBA OPTraHUYECKUX COCAMHEHUN OTIETbHBIX
KJIaCCOB.
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Ne
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Tema

Koa-Bo
yacoB

5.2

CBoiicTBa OpraHM4ECKUX COCIUHEHNUI OTAEIbHBIX KJIAcCOB (TpUBHAIbHASA U
MEXIyHapOaHAas HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI IMOTyUeHHS ):
KapOOHOBBIE KUCIIOTHI M 3(UPBI, albJIETU/bl U KETOHbI, aMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS.

5.4

TpuBnanpHas M MeXIyHapoJHash HOMEHKIATypa, XWUMHYECKHE CBOMCTBA,
CIOCOOBl TOJYYeHUs CHUPTOB M (DEHOJOB, KapOOHOBBIX KHCIOT U 3(PHUPOB,
alpJeruioB M KeroHoB. CocTaBlieHHME CXEeM peakuuil (B TOM 4ucie Mo
[IPEIOKEHHBIM LIEMIOYKAM IPEBPALLEHUI), XapaKTepPU3YIOIIUX XUMUYECKUE
CBOWCTBA KMCIOPOJOCOIEPKAIUX OPIraHUYECKUX COeITMHEHUN
[IpakTnueckass pabora Ne9. «Xumuueckue u  QuU3NYECKUE
KHUCJIOPOAOCOEPIKALIUX OPTaHUUECKUX COCTUHEHUS».

[IpoBenenue, HaOMIOACHNE M ONIMCAHUE IEMOHCTPAIIHOHHBIX OIBITOB: TOPEHUE
CIHMPTOB, KAUECTBEHHbIE PEAKIIMU OJTHOATOMHBIX CIIUPTOB (OKUCIEHHE ITAHOJIA
okcuoM menu (I1)), MHOroaTOMHBIX CIUPTOB (B3aUMOJIEHCTBHE TTIMLIEPUHA C
ruspokcuaomM meau (1)), anpaerugoB (OKKUCIeHne aMMUauHbIM PaCTBOPOM
okcupaa cepedpa(l) u runpoxcunom meau (11), B3aumopeiicTBre kpaxmasa ¢
H0J1I0M), U3y4€HHUE CBOICTB pacTBOpPa YKCYCHOM KHCIIOTHI

CBOMCTBA

6.1

dusndecKkue ¥ XUMHUYECKHE CBOMCTBA AMUHOB (pEaKIMK ¢ KHCIOTaMHU M TOPEHUS)
Y aMUHOKHCIIOT (Ha mpuMepe rinirHa). HabmroaeHue u onvucanue
JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYPAIHS OCIIKOB ITPU HATPEBAHHH, I[BETHBIC
peakiuu 6eIKoB

7.1

OCHOBHBIE TIOHSITHSI XUMHH BBICOKOMOIJICKYJIAPHBIX COG)II/IHCHI/If/'Iﬁ MOHOMCD,
MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEIHSIS MOJIEKYIIIpHast
Macca. OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJICKYISIPHBIX COEAMHEHUH —
MOJTUMEPHU3AIHS] U TIOJTMKOHACHCAIIHSL.

O3HakoMJIeHHEe ¢ 00pa3amMy MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMAcC, KayqyKOB: TJIACTMACCHI (TIOJIMATHIIEH, TOTUIPOTIUIICH,
MOJINBUHUJIXJIOPU, TTOJIMCTUPOIT); HATYpaJIbHbIN U CHHTETHYECKHUE KaydyKH
(OyTaareHOBBIH, XJIOPONPEHOBBIM U M30MIPEHOBBIN); BOJIOKHA (HAaTypajJbHbIE
(XJIOTIOK, 1IepCTh, HIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a),
CHUHTETHYECKHUE (KaIpoH U JaBCaH)
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Ne
pa3zjiena

Tema

Koa-Bo
yacoB

8.1

[Mouck 1 aHaIM3 KEHCOB O MPUMEHCHUH XUMUYECKUX BEIIECTB U TEXHOJIOTUH C
ydeToM Oyayiel mpodhecCUuOHATBLHOM e TEIIBHOCTH 110 TeMaM: BayKHEHIIIHe
CTPOUTEJIbHBIC MaTepHAIIbl, KOHCTPYKI[HOHHBIC MaTEpHaIIbl, KPACKH, CTEKJIO,
KCpaMuKa, MaTCpHraJIbl AJId 3JICKTPOHUKU, HAHOMATCPpHUAJIbl, TCKCTHJILHBIC
BOJIOKHA, HICTOYHUKH SHEPTUH, OPraHMYECKUE U MUHEPAIbHBIC YIOOPEHHUS,
JICKApCTBCHHBIC BCIICCTRBA, 6BITOBaSI XHUMMUAI. 3aH_[I/ITa: HpeIICTaBJIeHI/Ie
PE3yJIbTATOB PEIICHHUS KeHCOB B (hOpMe MUHHU-IOKIIA/Ia C TIPE3CHTAIHeiH

Hroro:
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5.4 JlabopaTopHble 3aHATHUS

Ne
pas3jiena

Tema

KoJ-Bo
JacoB

1.7

[Ipurorosnenue pacTBOPOB 3aJaHHON MacCOBOM J10JI€M paCTBOPEHHOTO
BEIIECTBA, IPOBEJCHNE PEeaKLMil HOHHOTO 0OMEHa, ONpeeICHUE CPebl
pPacTBOPOB BELIECTB € IIOMOIIBI0 YHUBEPCAIBHOIO HHAUKATOPA (KHUCIas,
HelTpasibHas, 1ienoyHast). 3a1aHusl Ha COCTaBJIEHUE MOHHBIX PEAKIIUM.
Pemrenne npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI HA paCTBOPBI,
UCHOJIb3yeMble B OBITOBOW M MPOU3BOJCTBEHHON AEATEIIbHOCTH YeJIOBEKa

2.2

«nenTrdukanys HEOPraHMYECKUX BELIECTBY. PerleHne sKcrnepuMeHTalbHbIX
3a1a4 [0 XMMHMYECKUM CBOMCTBAM METAJUIOB M  HEMETAIIOB, IO
pPaCIO3HABAHMIO M IIOJYYEHHUIO COCIMHEHUN METAJZIOB M HEMETAJUIOB.
WnenTudukanuss HEOPraHMUECKUX BEIIECTB C MCIOJIb30BAHHEM HUX (U3UKO-
XUMHUYECKUX CBOMCTB, XAPAaKTEPHBIX KAa4eCTBEHHBIX peakuunil. KauecTBeHHBbIE
peakiuu Ha cynb¢aT-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATUOH aMMOHHMSI

4.2

TpuBnanpHas W MeXAyHapoAHass HOMEHKJIATypa, XUMHUYECKHE CBOICTBa,
CIOCOOBI TOJIy4eHUs yriaeBoAopoaoB. IlomyueHue 3TuiieHa W U3y4YEHUE €ro
CBOMCTB. MopenupoBaHue MOJEKYJI M XHMHYECKMX  IPEBpaALCHUHN
yIJIeBOAOPOIOB (Ha TpUMEpe »JTaHa, OSTWIEHA, aleTWieHa MU JAp.) MU
raJIoreHONPON3BOAHBIX

Hroro:

10
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6 YueOHo-MeTOoaANYECKOE o0ecneueHne JUCHUILINHEI
6.1 Pexomenyemast iureparypa

6.1.1 OcHoBHas1 iUTEpaTypa

1. Xumus: yueOHUK Ui cpeaHero nmpodeccuonanbHoro oopazoanus / FO. A. Jlebenes, I'. H.
®danees, A. M. T'onybes, B. H. IllanoBan; mox obmieii pexakmueii I'. H. ®@ageeBa. — 3-¢ usm., nepepad. u
non. — MockBa: M3parensctBo Opaiit, 2026. — 445 ¢. — (IlpodeccnonansHoe obpazoBaHHe). —
ISBN 978-5-534-21210-5. — Texkcrt: anmektponHnsiii // O6pa3oBarenpHas miardgopma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/584524

6.1.2 lonosiHUTe/ILHAA JIUTEPATYpPa

1. AudunorenoBa, 1. B. Xwumus: ydeOHUK M MPAKTUKYM IS CPEITHETO MPOPECCHOHATBHOTO
obpazoBanus / U. B. Aupunorenona, A. B. badkos, B. A. [TonikoB. — 2-¢ u31., ucnp. 1 gom. — MocKBa:
WznatensctBo HOpaiit, 2026. — 291 c. — (Ilpodeccuonanbroe obpazosanue). — ISBN 978-5-534-
11719-6. — Tekct: onektponnbiii // O6pa3oBarenbHass 1uiardpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/585046

2. Pocun, W. B. Xumusi: yueOHUK U MPAKTHKYM Ui CPETHETO MPodhecCHOHATBHOTO 00pa30BaHus
/ U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. — MockBa: M3natenbctBo FOpaiit, 2026. — 328 ¢. —
(ITpodeccuonansnoe obOpazoBanme). — ISBN 978-5-534-02484-5. — TekcT: »neKkTpoHHBIA //
OopazoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/583879

6.1.3 UnTepHeT-pecypcsl

1. HanmonansHast anexkTpoHHas oubnunorexa (HOB)
2. O6pasosarenbHas mnatdopma FOpaiit (CI1O)

6.2 IlporpamMHoe oOecneyeHue, npodeccuoHaNbHbIe 0a3bl JAHHBIX U MH(OPMALMOHHBIE
CNPABOYHbIE CHCTEMbI COBPeMEHHbIX HH()OPMALMOHHBIX TEXHOJIOT U

Tun nporpamMmmHoro

HaumenoBanue Cxema JIMIIEH3UPOBAHMS, PEKUM J0CTYyNa
o0ecreyeHus

OobpazoBatenbHas nuieH3us ot 26.06.2025 r. Ha 3

PEJI OC roaa s 250 paboynx MeCT B paMKax COTJIAIICHUs
Onepanuonnas cuctema | «CeptuduuupoBanHas» | o corpyanudectse ¢ OO0 «Pex Copr» Ne 305/06-
(mnsa pabouux cranmmii) | 22V ot 28.06.2022 r.

AnbTepHaTUBHAS

peanu3anus cpesl
ucnonaenus nporpamm | WINE
Microsoft Windows s
OC na 6a3ze spa Linux

CsooOognoe 110,
https://wiki.winehg.org/Licensing

Cso0Oognoe I10,

Ocpucnnti naxer LibreOffice https://libreoffice.org/download/license/

WutepHer-Opaysep Chromium Csoboanoe I10,



https://wiki.winehq.org/Licensing
https://libreoffice.org/download/license/
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Tun nporpaMMHOro
odecreyeHus

HaumenoBanue

Cxema JJMICH3UPOBAHUMA, PEKUM J0CTyIIa

https://www.chromium.org/Home/

Sunexc.bpayzep

becmmataoe I10,
https://yandex.ru/legal/browser agreement/

MenuanpourpsiBaTeib

VLC

CsobOoguoe I10,
https://www.videolan.org/legal.html

HNudopmannonno-
IpaBoBasi CUCTEMA

Koncynbrant [mroc

KomruiexT nist 06pa3oBarenbHbIX YUpexKISHUN 1O
noroBopy Ne 337/12 ot 04.10.2012 r., ceTeBoi
JOCTYTI

7 MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHMIIIMHBI

Kabuner u maGopatopusi XuMuu. AyAUTOpHas AOCKa, ydyeOHas mebenb (CTONBI YYEHHUYECKUE,
CTYJbsl YUCHHYECKHE), HATJBIIHBIC MOCOOus. MynbruMenuiiHoe o0opymoBaHue (HOYTOYK, MPOEKTOP
MIEPEHOCHOM, IKpaH MepeHocHoit). JlabopaTopHoe 00opynoBaHue.

[Tomemenue uIsi CaMOCTOSTEIIEHON paboThl 00yJarommxcs. AyIuTopHas 0cka, yacOHas MeOennb
(cToNbl y4eHHYECKHE, CTyNbs ydeHHYeckue). MynbTuMmenuitHoe o0opymoBaHue (IIPOEKTOpP, IKpaH,
HOYTOYK € BBIXOZIOM B ceThb MHTepHeT), obecrneunBaroiiee J0CTYIl B IEKTPOHHYIO MH()OPMAIMOHHO-
00pa3oBaTeNbHYyIO Cpeay UHCTUTYTA.



https://www.chromium.org/Home/
https://yandex.ru/legal/browser_agreement/
https://www.videolan.org/legal.html

