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I[MOACHUTEJIBHASA 3ATIMCKA

IMporpamma ob1ieobpa3zoBaTeibHON yueGHOro mpeaMera «XUMuUsi» TIpeJHa3HaueHa /s U3yUeHHs] XUMUHU B
npodeccHoHaNBbHBIX 06pa3oBaTesibHbIX opraHm3anusax CIIO, peanusyroommx 00pa3oBaTesbHYH0 HPOrpaMmy
cpepHero ofrjero o6pa3oBaHHs B TIIpefiesiax OCBOEHHs OCHOBHOHM TpodeccroHabHONM 06pa3oBaTesibHOM
nporpammbl  CIIO  (OTIOIT CIIO) ©Ha 6a3e ocHOBHOro oO6iiero o0pa3oBaHUsi TIpU  TIOATOTOBKE
KBa/IMGULIMPOBAHHBIX PaboumX, CIyKallyX, CIELUaIUCTOB CPeJHEero 3BeHa.

IMporpamma pa3paboraHa Ha ocHOBe TpeboBanuit ®I'OC cpezaHero obiero 06pa3oBaHusl, MPeAbABISEMbIX K
CTPYKTYpDe, COZEp)XaHUI0 M pe3yJbTaTaM OCBOeHHUs Y4eOHOUW TIporpaMMbli«XHMUsi», B COOTBETCTBUU C
PexoMeHJaLMsIMM TI0 OpraHW3alMM TOJMy4deHUs] cpelHero obmjero o0Opa3oBaHusi B TIpefieslax OCBOEHUS
obpa3oBarenbHBIX IpOrpaMM cpefiHero Ipodec-croHambHOro o6pa3oBaHuss Ha 0ase oOcCHOBHOTrO 06Ijero
obpasoBaHuss ¢ ydeToM TpeboBaHMI (efepasbHbIX TOCYAApCTBEHHBIX 00pa3oBaTe/bHBIX CTaHAAPTOB U
nojyyaeMol TIpoecCUU WM CHEeLUanbHOCTH — CpefiHero mnpodeccroHansHoro obpasoBaHus — (MUCHMO
[MenapramMeHTa roCyJJapCTBEHHOM TOMUTHKUA B cepe MoAroToBku pabdourx kKazpoB u IO MwuHoOpHayKu
Poccyn ot 17.03.2015 Ne 06-259).

CogepkaHue rpeiMeta « XUMHsh» HAMPaB/IeHO Ha JOCTHXKEHUE C/IeYIOIUX Lie/Iei:

M Cl)OpMI/IIJOBaHI/IE y o6yqa}ou_u/1xc;1 yMeHUs OLieHUBAaTh 3HAUMMOCTb XUMHUUYECKOIr'o 3HaHUS [JId KaXXJ0ro
ye/iIoBeKa,

* (¢opmMHupoBaHHe y OOYUalOIIMXCS LIeJIOCTHOIO TIPeJCTaBjeHUss O MHUpe W PO/ XMMHU B CO3JaHUU
COBDEMEHHOW eCTeCTBEeHHO-HayUHOW KapTUHbI MWpa; yMeHHUS OOBSCHATH OOBEKTHI U  TPOLIECCHI



OKpY>Karolllel [elCTBUTEeNBbHOCTU: TPUPOJHOM, COLMANbHOM, KYJbTYDHOM, TeXHUYeCKOW cpefbl, —
WCTIOMB3YS AJIS1 3TOr0 XMMUUeCKre 3HaHUS;

* pasBuTHe y 00yuaroluxcs yMeHUH pa3iMyath (akThl U OLleHKH, CPaBHHBAThL OLIEHOUHbIE BBIBO/IbI, BU/IETH
WX CBSI3b C KDUTEDPUSMH OLeHOK M CBsI3b KPUTEpPUEB C OIpe/le/IeHHOW CHUCTeMOM LIeHHOCTel,
thopmysiMpoBaTh ¥ 060CHOBLIBATH COOCTBEHHYIO MO3ULUIO;

* mpuobpeTeHre OOyYalOIUMUCS ONBITa Pa3HOOOpPA3HOW JesTeNbHOCTH, TI03HAHWST W CAMOMO3HaHWS;
K/TFOUEBBIX HABLIKOB, WMMEIOI[UX YHHMBEpCalbHOe 3HaueHHe [yis DPas3/IM4YHbIX BHUJOB JesTeTbHOCTH
(HaBLIKOB pellleHHs TIpoO/eM, TMPUHATHS DELleHWH, TOWCKA, aHamu3a W 00paboTKu HMHGOpMaLUH,
KOMMYHUKATUBHBIX HABLIKOB, HABBIKOB W3MEPEHWH, COTpPYAHUUYEeCTBa, Oe3omacHoro obpaieHusi C
BEIL[eCTBAMU B TIOBCEAHEBHOM XKU3HN).

* B IIpOrpaMMmy BKJIIOUEHO COZlepKaHHe, HarpaB/leHHOe Ha (hOpMHMPOBaHHE Yy CTY[EHTOB KOMIIeTEeHLUH,
HEOOXOAUMBIX Ay KauecTBeHHOro ocBoeHuss OTIOIT CITO nHa 6ase ocHOBHOro o6ijero o6pa3oBaHUs C
MoTyyeHWeM cpefHero o0mero o6pa3oBaHUs; MPOrpaMMbl TOATOTOBKK KBa/lU(ULIMPOBAaHHBIX PaboOuMX,
C/Ty>KallliX, TpOrpaMMel NOJTOTOBKY CrieliianucToB cpefHero 3BeHa (ITTTKPC, IITICC3).

OBIIIASA XAPAKTEPUCTUKA YUYEBHOU IMMpOrpaMMBbI «XUMHU»

XumHsT — 3TO HayKa O BellecTBaX, MX COCTaBe U CTPOEHWH, CBOMCTBAX U MpeBpalljeHU-fX, 3HaueHWU
XMMHYeCKHX Bell|eCTB, MaTepHUasioB U MPOLeCCOB B MPAaKTUUECKOH /leATe/Ib-HOCTH Ye/I0BeKa.

Copepxanue 061jeobpa3oBatesibHOW — yuebHOM mMporpaMMbl  «XUMHsSI»  HarpaBJeHO Ha yCBOe-HHUe
00yuaroIIMMUCS OCHOBHBIX ITOHSITHH, 3aKOHOB U TeOPUIl XMMHH; OB/ajieHHe YMeHHsIMU Hab/moaTh XUMUYecKre
SIBJIEHUs], TIPOBOJUTH XUMMYECKUH SKCIepHMEeHT, IIPOM3BOJUTH pac-ueThl Ha OCHOBE XHUMHUUECKHX (OpMYI
BeIlleCTB M YpPaBHEHUI XUMUYeCKUX peakLyii.

* TIpOIleCCe W3YUeHUss XUMUH y OOyYaroLIMXCs pa3BUBAIOTCS TO3HABaTe/lbHble HMHTEpe-Cbl |
WHTeJUIeKTyalbHble CIOCOOHOCTH, MOTPEeOHOCTH B CaMOCTOSIT/TBHOM TpUOOpeTeHWs 3HAaHUM 10 XUMHU B
COOTBETCTBMM C BO3HMKAIOIIMMH >XM3HEHHbIMH TIpoOjieMamMy, BOCIU-THIBAeTCs Oepe)kKHOe OTHOIIEHWS K
TIpYpo/ie, MOHMMaHMe 3/J0POBOr0 00pa3a KU3HH, He00-XOANMOCTY TIPeYTIPeX/eHHs IBIeHUH, HAaHOCSILX Bpe[
3[0POBbI0 M OKpYy’Katoiledl cpefe. OHM OCBavBalOT IIPHEMBl [PAaMOTHOro, 0e30MacHOTO MCIOJb30BaHHS
XMMHUUECKUX Bell|eCTB

* MaTepHasioB, IPUMeHsIeMBIX B ObITY, CeJIbCKOM X035IIICTBe ¥ Ha IIPOM3BO/ICTBE.

[Tpu CTPYKTYPUPOBaHUM COZIep>KaHuUs 001e00pa3oBaTelbHON yuebHOM POrpaMMeI /1Sl TPOdeCcCHOHATBHBIX
obpa3oBaTeNbHBIX OpraHU3aL|i, peaar3yIoIX 00pa3oBaTebHYI0 POrpaMMy CpeiHero o0Iero obpa3oBaHUs
B mpenenax ocBoenuss OITOIT CITO Ha 6a3e ocHOBHOro 00iriero 06pa3’0BaHHs, YUUTHIBAIACh OOBLEKTHBHAs
peanbHOCTb — HeOOJbIIoN 00beM YacoB, OTMYIIEHHBIX HAa W3yueHHe XWMHU M CTPeMJIEHHe MaKCUMalbHO
COOTBETCTBOBATb MJiesiM pa3BHBarollero ooyuyenus. I103ToMmy TeopeTHueckre BOMPOCHI MAaKCUMAbHO CMeLeHbl
K Hauajqy M3y4yeHWs AUCLUIUIMHBI, C TeM 4ToObl Mocjaeyromui (pakTiueckuli MaTepuan pacCMaTpPUBA/ICA Ha
OCHOBe M3yUeHHbIX TeOPUH.

Peanu3zauusi [iefyKTUBHOTO TOAX0/la K W3YUEHUI0 XUMWH CIIOCOOCTBYET DPa3BUTHIO TaKUX JIOTMUECKHX
orepaliii MBIIIIIEHUsI, KaK aHain3 W CUHTe3, 0000IIeHHe W KOHKPETH3alsl, CpaBHEHWe U aHaJIOTHs,
CUCTeMaTU3alvs ¥ KlacCU(UKaLUs U ap.

W3syuenre xumuu B Npo¢eCcCHOHANBHBIX ~ 00pa30BaTe/bHBIX  OpraHM3alUsX,  Peaar3yH-IIUX
obpa3oBaTe/ibHYIO0 Mporpammy cpegHero obiero obpaszoBanus B mpenenax ocBoeHuss OITOIT CITO Ha 6ase
OCHOBHOrO 00111er0 06pa3oBaHusi, UMEET CBOM OCOOEHHOCTH B 3aBU-CUMOCTH OT MPOGU/IsS MpodeCCHOHANTBHOTO
obpa3zoBaHMs. OTO BLIDAKAETCS B COJEP)KaHUM OOy4yeHMs, KOMUUECTBE YaCOB, BBIJE/NSEMBIX Ha H3yueHHe
OTZleJIbHBIX TeM IpOrpaMMbl, TJIyOMHE UX OCBOeHHs 00ydJarolMMmucs, oObeMe U XapakTepe MpPaKTHUeCKHX
3aHSTHH, BU/IaX BHEAYIUTOPHOM CAMOCTOSATE/IbHON PaboThI CTYZIEHTOB.

IIpu ocBoenun mpodeccuit CIIO u cneruanbHocTelt CIIO TexHudeckoro mpodusisi rnpodeccroHaabHOTo
obpasoBaHusl XMMus u3yudaetcs Oosiee yriy-61eHHO Kak NPOGUIbHBIN yueOHbIi NpesMeT.



CreLiudrika M3ydeHUs] XMMHM TIPU OBJIaZIeHUH TIPOGECCUsIMU M CTIeL{UaTbHOCTSIMUA TeX-HUUeCKOT0 TTPOQuUIIs
OTpakeHa B Kaxiod Teme pasfena «CofepkaHue yueOHOW IMCLMIUIA-HbI» B pyOprike «IIpodusibHbIE U
npo¢ecCOHANBHO 3HAUMMBIE 37IEMEHThI COZep)KaHWsl». DTOT KOMIIOHEHT peanu3yeTcsl B Ipoljecce yueGHON
JleATe/IbHOCTH I10/] PyKOBOZACTBOM IIpernoziaBatelist (BbITOJHEHUH XUMUYECKOro KCIieprMeHTa — J1ab0paTOpPHBIX
OTBITOB ¥ MPAKTHUECKUX paboT, peleHrH TpakTHKO-OPHeHTHPOBAaHHBIX PACUeTHBIX 3a7iau U T.J.).

M B IIpoLiecce U3yueHuss XUMHUKU TeOpeTHUYeCKre CBeAeHHA AOTOJTHATCA JeMOHCTPALUAMU, Ha60paTOpHLIMI/I
OIbITAMHU W TIPAKTUUECKHMH 3aHATUSAMMU. 3HauuTe/IbHOE MeCTO OTBOAUTCA XHUMHUYECKOMY 3SKCIIEpUMEHTY. OH
OTKDBLIBAET BO3MOXHOCTb CbOpMI/IpOBaTL y O6y‘la}OH_[I/IX—CH Criegqrad/ibHbIe TIpeAMETHbIe YMEHUA: paGOTaTL C
BelljeCTBaMH, BBIIIO/IHATE IIPOCTbIe XHWMUUECKHE OIbIThl, YYWUTH 6830HaCHOMy U 3KOJIOTUYeCKU TI'PAMOTHOMY
O6paIJ_IEHI/II-O C BellecTBaMu, MaTeprajsiaMy U IponeccamMv B 6bITy " Ha MpOU3BOACTBE

* B TpOL[ECCe WU3YUYeHUs] XUMUU BaKHO ()OPMHPOBATh UH(OPMAIL[MOHHYH) KOMIIETEHTHOCTh O0YUaloIUXCs.
TTo3ToMy Tpy OpraHU3aIi CaMOCTOSITe/IbHON PaboThl HEOOXOMMO aK-1[eHTHPOBAaTh BHUMAHUE 00YUYaroIuXcs
Ha moucke WH(MOpPMAILMM B CPEACTBAX MaccMmezua, VHTepHeTe, y4yeOHOM U CreLUa/bHOW /WUTepaType C
COOTBETCTBYIOIIMUM 0opMIIeHHEM U TPe/ICTaB/IeHeM Pe3yIbTaToB.

W3yuenve obmjeobpa3zoBaTesbHOM yueOHON JUCHUIVIMHBL «XHUMHUS» 3aBeplIaeTcs I0/BeeHHEM WTOrOB B
¢opMe 5K3aMeHa B paMKax IPO-MeXYTOUHOM aTTecTalMu CTyAeHToB B mpotecce ocBoeHusi OITOIT CIIO c
noyyeHreM cpefiHero obujero obpasosanus (ITITKPC, TIIICC3.)1.

MECTO YUYEBHOW JUCIIUIIMHBI B YYUEBHOM ITJIAHE

YuebHbIl TpeaMeT «XUMHs» SIBISETCS YueOHBIM TPeJMETOM IO BhIOOPY M3 00s3aTe/bHON TPeAMETHOM
obnactu «EctectBeHHble Haykn» OI'OC cpefgHero obijero odpa3oBaHusl.

* mipodeccHoHaNbHBIX 00pa30BaTebHBIX OpPraHU3alUgX, Peau3yIoIUX 00pa30BaTe/b-HYyH MPOrpaMMy
cpenHero obuero obpa3oBaHus B npeenax ocBoenus: OITOIT CITO Ha 6a3e ocHOBHOro 001jero obpa3oBaHus,
yueOHas [TUCLIUIIINHA «XUMUs» M3ydaeTcs B 0o0Ieob-pa3oBaresbHOM IuKie yuebHoro OITOIT CITO Ha Gase
OCHOBHOTO 00611]ero 06pa3oBaHus € MojyueHHeM cpeziHero obiero obpasosanusi (ITITKPC, TIIICC3).

» yuebHbix TmmaHax [ITIKPC, TIIICC3 wmecto yuebHOM [UCHMIUIMHBI «XHMHS» — B COCTaBe
00111e00pa3oBaTesbHBIX  YUeOHBIX [JUCLMIVIMH 10 BBIOOpY, (DOPMUpYeMBIX K3 00si3aTesbHBIX IpeJMEeTHBIX
obnacreii ®I'OC cpenHero obujero obpa3zoBanusi, A npodeccuit CIIO wnu  crieupansHocTedt CITO
COOTBeTCTBYIOLIero rnpoduss mpodeccHoHansHOro 06pa3oBaHusl.

PE3YJIbTATBEI OCBOEHUS YUEBHO! IVCLIMITJIMHEI

OcBoeHue cojiep)KaHusi yuebHOro npeamera « XUMUsi», 00ecrieuBaeT JOCTHKEHHE CTYIeHTaMU CIeyOIUX
pe3y/IbTaToB:

* JINYHOCTHBIX:
—— YyBCTBO TOPJOCTH U YBaKEHHS K UCTOPUU U JOCTHKEHUSIM OTeUeCTBeHHOW XMMH-UeCKOU HayKU;
XUMHUECKU TPAMOTHOE TI0Be/ieHHe B MPO(heCCHOHATBHOM IesTeb-HOCTH U B OBITY TIpU 00OpaliieHunu C
XMMUYEeCKUMHU BelljeCTBaMK, MaTeprajiaMu U MpoLieccaMu;

—= FOTOBHOCTH K IPO/I0/DKEHHI0 00pPa30BaHMUs U TIOBBIIIEHHST KBATU(PUKAL[MK B U3-OpaHHOM
npod)eCCUOHANBLHOM [IeSITeIbHOCTA U 00beKTUBHOE 0CO3HAHUE POJIA XU-MUYECKUX KOMITeTeHIUH B
3TOM;

—— yMeHHe UCII0/Ib30BaTh JAOCTI)KEeHHsI COBPEMEHHOM XMMUUeCKoi HayKH U XUMHUe-CKUX TeXHOJI0THI
7151 TIOBBIILIEHUsS] COOCTBEHHOTO MHTEJIEKTYabHOTO Pa3BUTHS
* BbIOpaHHOM MpohecCHOHANTBEHON J1esITe/TbHOCTY;

* MeTalpeAMeTHbIX:

—— HCI0/b30BaHue Pa3/MUHbIX BU/IOB [I03HaBaTeIbHON flesiTe/IbHOCTU M OCHOBHBIX MHTe/JIEKTYaIbHbIX
orepariyii (MOCTaHOBKY 3a/jauy, (hOpMy/IMpOBaHUs TUIIO-Te3, aHa/IU3a U CUHTe3a, CPaBHeHUs,
000011]eHus, CHCTeMaTHU3alWH, BBISIBJIEHHsI IIPUUMHHO-C/IeCTBEHHBIX CBsI3eii, TIOMCKa aHalIoroB,
¢ opmyipoBaHMsl BBIBOJOB) [/Is1 pellieHus! T0CTaB/IeHHOM 3a/jauy, IPUMeHeHre OCHOBHBIX METO/[0B
No3HaHUs (HabJTro1eHus], HAyYHOTO SKCIIepUMeHTa) JJ1s1 U3yUeHUs Pa3/IMYHBIX CTOPOH XHU-MHYECKIX



006BEKTOB U IPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAUMOCTD CTal-KUBAThCS B PO(eCCHOHaTbHOM
cdepe;

—— HCII0/Ib30BaHKe Pa3/IUYHBIX UCTOUHMKOB /7151 I10JIyUeHUs] XMMUYeCKoi nH(OpMa-1i1i, yMeHHe
OL|eHHUTH ee JOCTOBEPHOCTb /ISl ZOCTHKEHHsI XOPOLIHX pe3yIbTaToB
* mipodeccroHambHOM cdepe;

* npeAMeTHBIX:
—— c(hopMHPOBaHHOCTH TPEACTABJIEHUI 0 MeCTe XMMUH B COBPEMeHHOM HayYHOU KapTHHEe MUPa;
TIOHUMaHHe POJIv XUMHHU B (POPMHUPOBAHMU KPYro3opa U QyHK-IIMOHAIbHOM I'PaMOTHOCTH UesloBeKa
JJIS1 pellieHys! IIpaKTHYecKyX 3a/au;

—— BJIaJileHe OCHOBOTIO/IAraroIIiMI XUMUUeCKUMU TIOHSATUSIMA, TEOPUSIMU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBepeHHOe T0JIb30BaHHe XUMUUECKOW TePMUHOJIOTHEN U CUMBOJIUKOW;

—— BJ/Ia/ileHHe€ OCHOBHBIMU METO/1dMHU HayUHOT' O IT03HAHWA, NUCTI0/1b3YyeMbIMU B XUMUU: Ha6J'II-O'ELEHI/IEM,
OIrrcCaHueM, U3MepeHrEeM, SKCIIEPUMEHTOM; YMEHHE 06pa6aTLIBaTL, 00BSACHATD pe3yJ/ibTaTbl
TMPpOBeJEHHBIX OIIBITOB U i€/1aTh BbIBOJbI; TOTOBHOCTH U CIIOCOOHOCTh TIPUMEHATb MeTO bl TTO3HAHUA TIPU
pelieHrny NMpakKTUYeCKrX 3a4a4; —— CCbOpMI/IpOBaHHOCT]: YMeHUs JaBaTb KOJIMUECTBEHHbIE OLIeHKU U

MIPOU3BOJUTD
pacueTsl TI0 XUMUYeCKUM (hopMysiaM U ypaBHEHUSIM; —— Biia/ieHHe TIpAaBHU/IaMH TeXHUKU 0e30MacHOCTH
TIPY UCTI0/Ib30BaHUH XHUMUYECKHUX
BellecTB; —— ChOpMUPOBAHHOCTH COOCTBEHHOM TTO3ULIMY 10 OTHOLIEHHUIO K XUMUYeCKOW UH(POP-

Mallu, HOquaEMOﬁ W3 pa3HbIX UCTOYHUKOB.

COOEPXAHUE yqe6Hor0 rnpeamMeTa
TexHuueckuit mpoduib npoheccHoHaTbHOr0 06pa3oBaHust
Bsegenue

HayuHble MeTOZBI MO3HaHMsI BeIL|eCTB U XUMHUECKUX sIBJIeHUM. Posb 3KcllepuMeHTa U TeOpUM B XUMHM.
MoenpoBaHye XMUMUYeCKHX MPOL[eCCOB. 3HauUeHue XUMUM TIpy 0cBoeHru nipodeccuii CITIO u cielanbHOCTEH
CIIO TexHuueckoro npodusisi npodecCUoHaIbHOT0 00pa30BaHuUsI.

+  OO6mias ¥ HeopraH\yeckasi XUMUst
1.1. OCHOBHBIE MOHSTHS U 3aKOHBI XUMHU

OcHoBHbIe MOHATHA XuMHH.BetectBo. ATom.Mostekysia. XuMuueckuii 3meMeHT. Asuiotporusi. [IpocTeie u
CJIOKHBbIe BelllecTBa. KauecTBeHHBI M KOJIMUECTBEHHBI COCTAB BeljeCTB. XUMHWUYeCKHe 3HAaKW U (POpMYIIbL.
OTHOCHUTeNbHBIE aTOMHAS U MOJIeKy IsIpHast Macchl. KomuecTBo BelljecTsa.

OcHoBHbIe 3aKOHbI XUMHUHU.CTeXHOMETPHsS.3aKOH COXPAHEHHUsST MacChl BeleCTB.3aKOHMOCTOSIHCTBA COCTaBa
BeI|eCTB MOJIEKY/ISIPHOM CTPYKTYpPBI. 3aKOH ABOraJjpo U C/Ie/[CTBHUS U3 HETO.

PacueTHble 3aJjauM Ha HaXOX/eHHEe OTHOCUTENbHON MOJIEKYJ/ISIPHONM Macchl, OrpefiesieHHe MacCOBOW 10U
XUMHUECKUX 3/IEMEHTOB B C/I0’KHOM BelljecTBe.

JeMoHCTpanuu

Mogenu aToMOB XUMUUECKUX 3/1IEMEHTOB.

Mogenu MoseKyJ/1 IPOCTHIX U CJIOKHBIX Bell|eCTB (InapocTtepykHeBble U CTioapra— Bpurneba).
Ko/neKijyst IpOCTBIX U CJIOXKHBIX BeIleCTB.

HekoTopble BelriecTBa KOJIMYECTBOM 1 MOJIb.

Mogenb MosisipHOTO 00beMa ra3os.

Annotporusi pocdopa, Kucioposia, 0JI0Ba.



IIpodunbHble U MpogecCHOHATBHO 3HAYHUMBIE 3/IEMEHTHI COAeP)KaHHUs. AJUIOTPOI-Hble MOJUGMHUKAIN
yriepoza (anmas, rpaduT), Kuciaopoa (KUCI0po/, 030H), ojioBa (cepoe u 6esioe 0/10B0). [TOHATHE 0 XMMHUUECKOH
TeXHOJIOTHU, OMOTEXHOIOTMY ¥ HAHOTEXHOJIOTHH.

1.2. Tlepuopnueckuii 3akoH U Ileproguueckasi cicTeMa XUMUUeckux 3yeMeHToB [I. VI. MeHzeneeBa 1 CTpoeHe aToMa

Ilepuoagnueckuii 3akoH [I.W. MenpeneeBa.OtkpritTve [I.M.MenzeneeBsim [leproguue-ckoro 3akoHa.
[Tepuoauueckuii 3akoH B popmynuposke [1.11.MeHzeneesa.

IMepuoanyeckast TabiMLa XMMAYECKUX 3€MEHTOB — Tpadrueckoe 0ToOpakeHHe Tepruo-JUueckoro 3akoHa.
CTpyKTypa nepuoudeckoi TabmLpl: epropl (Manbie U 60JIbIe), TPYMIb (T1aBHas U MOO0UHast).

Ctpoenne atoma u Ilepuoguueckuii 3akon JI.1. MeHpaeneeBa. AToM—C/0XHasiuacTuia. S1po (MpOTOHbI
Y HEUTPOHBI) M 3JIEKTPOHHAs 000/10uKa. M30Tombl. CTpoeHUe 371eKTPOHHBIX 060/104eK aTOMOB 3/1EMEHTOB MaJbIX
nepuofioB. OcoOeHHOCTH CTpPOEeHUsI 3/eKTPOHHBIX 000/0UeK aTOMOB 3/1eMEHTOB OOJBLIMX I1€PUOZOB
(mepexoziHbIX 371eMeHTOB). [ToHsTHe 06 opbuTassx. s-, p- 1 d-opbutanu. DeKTpOHHbIe KOHGUI'Ypalliy aTOMOB
XU-MAYeCKUX 3/IeMEeHTOB.

CoBpemenHasi ¢opmyanpoBka Ileproguueckoro 3akoHa. 3HaueHue [lepuoguyeckoro 3akoHa W
[lepriopriyeckoi cucTteMbl XUMHUeCcKHWX 31eMeHTOB [I.J1.MeHpeneeBa [y pa3-BUTHS HayKd U TOHUMaHMS
XUMHYeCKOl KapTUHBI MUpa.

JleMoHCTpanMu

Pa3znmuunbie dhopmel TTeprorueckoii cucTeMbl XUMUUECKUX 3/ieMeHTOB 1. V. MeH fieneeBa.

Munamuueckue TabMLIbI 7151 MOZIe/TMPOBaHUs [1eproiuecKoii CUCTeMBI.
OrneKTpHU3aLUs Tel U UX B3aUMOJIeliCTBHe.
JIabopaTopHbIii ONBIT

MogenupoBaHue MoCTpoeHust I1eprojuuecko TabIuibl XMMHUUeCKUX 371eMeHToB. IIpoduibHbie u
npogeccoHa/IbLHO 3HaYMMble 3/IeMeHTBI cofiep)kaHus. Pasivo-

aKTHBHOCTL. Vcrio/ib30BaHue PaAWO0aKTHUBHBIX M30TOIIOB B TeXHWYECKUX LIeJIAX. PenTre-HoBckoe H3/IlyuyeHre u
ero McCIio/Ib30BaHMe B TeXHHUKe W MeadulihHe. MO,Z[e]II/IpOBaHI/Ie KaK MeTOoZ, TPOrHO3WMpPOBAHMUA CUTYALIUUM Ha
TMpOM3BO/ICTBE.

1.3. CrpoeHue BellecTBa

Honnas xuMHudyecKas cBs3b.KaTHoHbL,UX oOpa3oBaHue M3 aTOMOB B pe3y/bTaTe IIpO-Ljecca OKHC/IeHMUs.
AnnoHsl, ux obpa3oBaHye U3 aTOMOB B pe3yJ/ibTaTe IIPOoLjecca BOCCTa-HOB/IeHUs. VIOHHas CBSA3b KakK CBSI3b MEXK/Y
KaTMOHaMM M aHHMOHAMH 3a CYeT 3/IeKTPOCTa-THYeCKOro MpuTspkeHus. Kiaccudukaliysi MOHOB: MO COCTaBy,
3HaKy 3apsifla, HaMUUI0 THApPaTHOM 000si0ukd. VoHHBIE KpUCTa/UTMuecKhe pelneTkd. CBOWCTBa BeLIECTB C
VOHHBIM TUIOM KPUCTQ/UIMYeCKOM pelleTKH.

KoBaneHTHasi xuMH4yeckas CBsi3b.MexaHn3M O6paBOBaHI/IH KOBaJICHTHOI CBH3I/I(OG-M€HHLIﬁ 1 OOHOPHO-
ElKL[eHTOpHI:Iﬁ). SJ'IEKTpOOTpI/II_[aTGIILHOCTb. KoBaneHTHEbIe MOJIApHas

* HeroJidpHas CBA3U. KpaTHOCTb KOBA/JIEeHTHOM CBSI3M. MOJ’IEKyIIﬂprIe " aTOMHbIe KPU-CTa/JIMYeCKKe PDEeIIeTKU.
CBolicTBa BeleCcTB C MOJIEKYJ/IAPDHBIMU Y aTOMHBIMH KPUCTA/IJIU-UECKUMU pPeIIeTKaMH.

Meranmmueckas cBsi3b.MeTajumuecKkasi KpUCTa/UTAYeCKask PellieTKa U MeTa//TueCcKassXuMIuecKasi CBSI3b.
®du3nueckre CBOMCTBA METaJl/IoB.

ArperaTHble COCTOSHHSA BeIIeCTB ¥ BOJOPOJHAas CBA3b. TBep/ioe, KUaKoe 1 ra3000pas-
HOe COCTOSTHUS BelljecTB. ITepexo 1 BeleCTBa U3 OHOTO arperaTHOTO COCTOSIHUSA B pyroe. BomopoaHast CBsi3b.

YucTtele BemecrBa M cmecH. [ToHsiTe o cMmecu BelrecTB.'oMoreHHble U TeTeporeHHblecMecu. CocTaB
cMeceii: 00beMHasi U MacCoBasi IO/l KOMIIOHEHTOB CMECH, MaCCOBast [0Jisi IPUMeCei.

Jucnepcubie cucrembl.IloHsaTrie o aucnepcHoil cucteMe./lucniepcHas (asa M AMCIepCcU-OHHAs Cpefa.
Krnaccudwkarus qucrepcHbix cucteM. [ToHATHe 0 KOJUTOUJHBIX CUCTEMAX.

JleMoHCTpanMu
Mogenb KpUCTa/ITMYeCKOl pelleTKy XJI0pyja HaTpusl.



O6pa3Lpl MMHEpaIOB C MOHHON KPUCTA/NTMYeCKON PellIeTKOM: KalbLUTa, ramuTa. Mo/ieny KpUCTalInyecKiuxX

PeLIeTOK «CyXOro Jibja» (Wu oza), anmmasa, rpadura (Mim
KBapla).

[Tpubops! Ha KUAKUX KPUCTa/LIaX.

O6pa3ibl pa3MuUHbIX JUCIIEPCHBIX CHCTEM: SMYJIbCHM, CYCIIeH3UH, a3po30ieid, reseit
* 3071€il.

Koarymsauus.

CuHepesmuc.

Sddekr Tunpans.

JTabopaTopHbIe ONbITHI

[TpuroToBsieHHe cycrieH3UH KapboHaTa KasibLys B BOZe.

[TosyyeHue 5My/IbCUM MOTOPHOTO MacJia.

O3HaKOMJ/IEHHe CO CBOMCTBAMHU JWCIIEPCHBIX CUCTEM.

IIpodpunbHble M mpodeCCHOHATBHO 3HAUYMMBbIE 3jIeMeHThI Ccofep)KaHus. [lo/Ap-HOCTh CBSI3U U
MoJIsIpHOCT  Mojiekysibl.  Konpencauusi. Tekyuecth. Bosronka. Kpucramm-saupsi.  Cybmumaiust |
I,Z[EC)/'6J'[I/IM{:1L(I/I${. AHomanuu d)HBI/ILIECKI/IX CBOICTB BO/JIbI. )KI/I,Z[KI/IE KpUCTAJI/TIBbI. MI/IHepaJILI Y TOpHbIE MOPOAbI KakK
TIpUPOJHBIE CMeCU. DMYJIbCUU U CyCIleH3Wu. 30/ (B TOM umc/ie a3po30/in) U rend. Koarynauus. CuHepesuc.

1.4. Bopa. PacTBopbl. DyieKTpo/iMTUIecKast JUCCoLraLus

Bopa. PacrBopel. PacrBopenme.Bozsa kak pacrtBoputesnb.PactBopuMocTs  Bewjects.HachlleHHEIe,
HeHacCbIIl|eHHble, T1epechlllieHHble DPacTBOPbl. 3aBUCUMOCTb DacTBOPUMOCTH Ta30B, >KUAKOCTEM U TBepZbIX
BeIIIeCTB OT Pa3/NUHBIX ()aKTOPOB.

MaccoBast 07151 paCTBOPEHHOT'0 BelllecTBa.

J/IeKTpo/IMTHYeCKasi JAMCCOMAIUS. D/IeKTPO/UTEl M HE3/IeKTPOUTHL D/IeKTPOIUTHUECKAsMCCOLALHS.
MexaHu3Mbl 3/IEKTPOMTUUECKON [JUCCOLMALMM [i/I BeIIeCTB C pas3/lUUHBIMU TUIAMH XUMHAYEeCKOW CBSI3H.
I'vapaTupoBaHHbIE M HerwpaTHUpPOBaHHbIe WMOHBEL CTereHb J1eK-TPOIMTHYeCKOW [uccouuauui. CHibHbIe U
c1abble 371eKTPOUTEL. OCHOBHBIE TTOIOXKEHUSI TE0-PHU 3TIEKTPOTUTHUECKOU TUCCOLMAIH. KUCI0ThI, 0OCHOBaHUS
Y COJIM KaK 3JIeKTPO/IUTHI.

JleMoHCTpanuu

PacTBOpUMOCTH BellleCTB B BOJe.

CobupaHye ra3oB MeTOZIOM BbITECHEHUSI BOZBIL.

PacTBopeHue B BoJie CEpHOM KHUCJIOTHI M COJIell aMMOHMS.

O6pas3rbl KpUCTa/IOTHAPATOB.

W3roToBiieHre TUTIICOBOM TTOBSI3KH.

HMcnibiTaHye pacTBOPOB 3/1eKTPOJIMTOB U HE3JIeKTPOJIUTOB Ha NpejMeT JUCCOLMalii. 3aBUCUMOCTb CTelleH!
3/1eKTPOJIMTUUECKON AUCCOLMALMY YKCYCHOM KUC/IOTHI OT pas-
6aBeHust pacTBopa.
[JBr>KeHre OKpallleHHBbIX MOHOB B 3/IEKTPUUECKOM I10JIe.
[TpuroroBneHue »KeCTKOM BOZIBI M yCTPaHEHHE ee YKeCTKOCTH.
Nonursl.
OO6pa3iibl MUHEPATBLHBIX BOJ| PA3/IMYHOTO Ha3HAUEHHUS.
IIpakTHUecKoe 3aHATHE
[TpurorosneHue pacTBopa 3a/JaHHON KOHL|eHTpallyu.

ITpodmibHbIle U mpodeccHOHANBHO 3HAYHMMBbIE 3JIEMEHTBI cojepKaHuA. Pac-TBopeHHe Kak (DU3HKO-
xumuveckuid mporjecc. TeruioBele 3¢dexTsl mpu pacTBopeHuu. Kpucrannorugpatel. PelleHne 3ajau Ha
MAaCCOBYIO [JOTI0 PacTBOPEHHOTO BelljecTBa. IIpuU-MeHeHHe BOJBI B TeXHHUECKUX LensiX. JKecTKoCTb BOJBI U
crioco0bl ee ycTpaHeHUst. MU-HepasibHbIe BOJBL.

1.5. Knaccudukariysi HeopraHM4ecKnx CoeJiHeHN U X CBOMCTBA

Kuciorel 1 ux cBoiicTBa.KucioTel Kak 3JIGKTPOJIUTBI,UX K]'IaCCI/I('bI/IKaL[I/IH 0 pas-JIMYHbIM IIpU3HAKaM.
XUMHUecKHe CBOHCTBA KHMC/IOT B CBeTe Teopuu BHEKTPOHHTHHECKOP’I ArCCoLalu. OcobeHHoCTH
B3aHMO,ELEI>'ICTBHH KOHHEHTPHPOBHHHOﬁ CEPHOI‘/JI U a30THOM KHUCJIOT ¢ MeTasilaMi. OCHOBHBIE CITOCOOBI ToJIyyeHus
KHCJ/IOTHI.



OcHoBaHMA U UX CBoMCTBA.OCHOBaHMS KaK 3JIEKTPOJIUTHLMX KIaCCU(PUKALIVSA TI0 pa3-JIMUHLIM TpHU3HaKaM.
XyUMHYecKrMe CBOMCTBA OCHOBAaHWM B CBeTe TeOpUU 3JIeKTPOIUTUUEe-CKOW Auccolualuu. PasokeHue
HEepacTBOPUMBIX B BoJie OCHOBaHUM. OCHOBHBIE CITOCOOBI MOTyUeHUs] OCHOBAaHUH.

Conu u ux coicrBa.ComM Kak 31eKTpouThl.Coi cpefiHUe,KUC/Ible M OCHOBHbIE. XMIMHUYeCKHe CBOMCTBA
CoJiel B CBeTe TeOPUH 3/IEKTPOIUTUUECKOH Juccoruanuy. CrnocoObl MoayueHus Colei.
I'maponus conel.

Okcupapl 1 ux cBoiicTBa.ComneoOpa3yrone u Hecoseobpasytomue okcuzbl. OCHOBHbIe,aM(oTepHbIE U
KUCJIOTHBIE OKCH[bI. 3aBUCHMOCTh XapakKTepa OKCHZA OT CTENeHH OKUC/Ie-HUs 00pa3ylollero ero MeTtasia.
XUMHUecKHe CBOWCTBA OKCHAOB. IToyueHre OKCH/OB.

JeMoHCcTpanun

B3aumozieiicTBIe a30THOM 1 KOHIIEHTPUPOBAHHOM CEepHOM KUC/IOT C MeTaslllaMHU.

T'openmue docdopa 1 pacTBopeHue MPOAYKTa TOPEHUs B BOJe.

[MTonyuenyie 1 cBoiicTBa aMpOTEPHOTO THAPOKCH/A.

Heobpartumblii ruiposin3 KapOua KaibLysl.

OO0paTUMBIH TUAPOJU3 COJIel Pa3IMUHOTO THIIA.

JTabopaTopHbIe ONbBITHI

HcrnibiTaHye pacTBOPOB KMC/IOT UH/UKATOPAMHU.
B3aumozieiicTBIe MeTaIIOB C KUC/IOTaMH.
B3aumozieiicTBHe KUC/IOT C OKCH/IaMU MeTaJlJIOB.
B3aumo/ieiicTBHe KUC/IOT C OCHOBaHHUSIMH.
B3aumoielicTBIe KHCIIOT C COMSIMHU.

VcribiTaHye pacTBOPOB 11je/ioueli MHAUKAaTOPaMU.
Bzaumo/ielicTBHe 11je/I0ue C COAMU.
Pa3yio)keHre HepPaCTBOPUMBIX OCHOBAaHHH.
B3aumo/ielicTBHe comeil C MeTa/l/laMH.
BsaumogeiicTBue coneid ApyT C APYTOM.
I'uzaponu3 cosel pa3IMyHOro THIIA.

ITpoduibHbIe U MPod)eCCHOHAIBHO 3HAYMMBIE YIEMEHThI cojepKaHus. [IpaBu-a pa3baB/ieHUs: CepHOU
KAWIOTHL. Vcrosb3oBaHMe CepHOM KHUCAOTHI B TPOMBILUIEHHOCTH. EfKue Ijesioud, HUX HCIO/Ib30BaHUE B
NPOMBILIUIEHHOCTH. ['allleHass M HeraleHasi W3BeCTb, MX IPUMEHeHWe B CTpouTenbcTBe. I'mric u anebactp,
TUIICOBaHUe.

IMousTre o pH pactBopa. KucnoTHas, 1m1enouHasi, HelTpanbHasi cpejia paCTBOPOB.

1.6. X¥Muyeckre peakLjuu

Knaccupukanuss XUMHYECKHMX peakiui.Peakilii  coeluHEeHUs,Pa3/IoyKeHNs,3a-MellleHnsi, 00MeHa.
Karammtuueckre peakuuu. O6GpaTviMble ¥ HeoOpaTHMble peaklUH. ['OMOTeHHble W TeTepPOTeHHbIe peaKLIUU.
JK30TepMHUUEeCKHe U SHAOTepMUUecKre peaklud. TermoBol 3GheKT XUMUUecKuxX peakuyil. TepMoxuMuueckue
yPaBHEHUSI.

OKHC/TMTEeTHbHO-BOCCTAaHOBUTE/TbHbIE peaKI.[l/II/l.CTeHEHB okucieHuss. OKUC/IUTelb ~ UBOCCTAaHOBJIEHUE.
BoccraHoBuTens U OKUC/IeHHe. METOA 3JIEKTPOHHOT'O Oasanca [JId CO-CTaBJ/IeHUA ypaBHEHI/Iﬁ OKHCJ/IUTEe/IbHO-
BOCCTaHOBUTEJ/IbHBIX peaKqu/'L

CKopoCTh XUMHYECKUX peaknmii.IIoHATHEe O CKOPOCTH XUMMUYECKUX pPeaklvii.3aBHCH-MOCTh CKOPOCTH
XUMHUECKUX peaklMid OT pPa3/IMuHbIX (DaKTOPOB: MPUPO/bI pPearvpyroliyuX BelecTB, WX KOHLIEHTPALUH,
TeMITepaTyphbl, IOBEPXHOCTH COMPUKOCHOBEHUS U MCIO/Ib30-BaHKsI KaTalu3aTOPOB.

O0OpaTuMoCTh XUMHUYECKHX peakuuii.O0paTiMble U HeoOpaTHUMbIe PeakLuu. XUMUYe-CKOe PaBHOBeCHe U
CIIOCOObI €ro CMeLeHusl.
JeMoHCcTpanu
[MprMepbl HEOOPAaTUMBIX PeakIyi, UAYIIUX ¢ 00pa30BaHWEeM 0CafKa, ra3a WK BOJbl. 3aBUCUMOCTb CKOPOCTH
peakivy OT NPUPO/IbI pearvpyroLux BelllecTB. B3anMoeiicTBie pacTBOPOB CepHOM KUCJ/IOTHI C paCTBOPaMHU
THOCY/Ib(haTa HAaTpUs pas-
JIMYHOMW KOHL|EHTPALUX U TeMIIepaTyphl.
Mopgenb KUTISILLEro CJI0sl.



3aBUCUMOCTb CKOPOCTH XMMHMYECKON peakldd OT TMPUCYTCTBHUs KaTalu3aTopa Ha TMPUMEPE DPa3/ioKeHHs
MepoKCH/a BOJOPOAA C MOMOLIBI0 AUOKCH/Aa MapraHLja ¥ Karasassl.

Mogens 3/eKTponu3epa.

Mogenb 3/1eKTPOTM3HOM BaHHBI [jj1s1 TIOJIyUeHUs. a/TFOMUAHUSL.

Mozenb KOJIOHHBI CHHTe3a aMMHaKa.

JTabopaTopHbIe ONbBITHI

Peaxijuist 3aMellleHHsT Me/IY JKeJIe30M B PaCTBOPe MeJHOTO KyTIopoca.

Peaxuuu, uzympe ¢ o6pa3oBaHHeM 0CafKa, rasa WA BOJBL.

3aBUCHMOCTb CKOPOCTH B3aUMO/IeHICTBHUSI COJITHOM KUCJIOTHI C METa/lJIaMHU OT X TIPU-PO/IBL.
3aBUCUMOCTb CKOPOCTH B3aUMOZeHCTBUSI LIUHKA C COMSHOM KUCIOTOH OT ee KOHLIeH-TPaLiH.
3aBHCHUMOCTh CKOPOCTH B3auMo/eiicTBus okcuza meau (I1) ¢ cepHoOi KUCIOTOM OT TeM-TiepaTyphl.

ITpodunbHble M npodeccHOHATBHO 3HaUMMBbIe j1eMEHTHI Cofiep)KaHus. [IoHsA-THe 00 3/1eKTposu3e.
D/IeKTPOJTU3 PaCIlIaBOB. JJIEKTPOJIU3 PACTBOPOB. ODJIEKTPOIUTHUECKOE TOMyUeHHe amioMHHUS. [IpakTHueckoe
MpUMeHeHue 3/1eKTposu3a. ['anbBaHoriacTika. ['anbBaHoCcTerus. PadhuHUpOBaHUe [IBETHBIX METAJIIOB.

Karanu3. 'oMoreHHbIe 1 reTeporeHHble KaTanu3aTopel. [IpomoTopbl. Katanutrueckue sifpl. IHTUOUTOPBI.
[Tpor3BoCTBO aMMHUaKa: ChIpbe, anrnapaTypa, Hay4YHble IPHHLUIIBL.
1.7. MeTannel ¥ HeMeTasl/Ibl

Metannbl.OCOOEHHOCTH ~ CTPOEHHsI aTOMOB U KpHCTa/uioB.OU3MUecKWe  CBOWCTBA — Me-TaJUIOB.
Knaccudvkanyst MeTassioB 1Mo pas3nyHbIM MTPHU3HAKaM. XUMHUYeCKre CBOMCTBA META/UIOB. DJIEKTPOXUMHUUECKUH
Ps/i HaNpsDKeHU MeTa/IoB. MeTa/uioTepMus.

O61ue criocoOb! T0/Iy4eHrs! MeTasyioB. IToHsTHe 0 MeTasutypruu. [IupomeTaniayprus, rupoMeTalyprus 1
s/ieKTpoMeTa/utyprusi. CriiaBbl UepHBIe U L{BETHBIE.

Hemertamnbl. OcobeHHOCTH CTpoeHMsi aToMoB.HemeTasbl—IpocThie BeljecTBa.3aBU-CHMOCTb CBOWCTB
raJIoreHoB OT UX MOJIOKeHUs B TepUoJuYecKor cucteMe. OKHUCIUTeNbHbIe

* BOCCTAaHOBUTE/bHBIE CBOMCTBA HEMETA//IOB B 3aBUCUMOCTHU OT WX TTOJIO’KEHUS B paay
3JIEKTPOOTPULIATE/IbHOCTH.

JemoHcTpanmu Kostekums
MeTaJl/IOB.

B3aumogieiicTBHe MeTanIoB C HeMeTasiaMu (kesiesa, LIMHKA U alFOMUHMS C CePOH, aFOMUHUS C HO/IOM,
CYPbMBI C XJIOPOM, TOPEHHE Kejie3a B X/I0pe).

I'opeHue MeTasoB.
AmoMUHOTepMUSL.

Konnekuust HemertaruioB. 'opeHrie HemeTanioB (cepsl, pocdopa, yriis). BoiTecHeHre MeHee aKTUBHBIX
rajloreHoB U3 PAaCTBOPOB HX COJielt H0Jiee aKTUBHBIMY T'a/IoreHaMH.

Mopgenb TPOMBILUIEHHOW YCTaHOBKM JJisi TIPOM3BOJCTBA CEPHOM KHUCIOTBHL. Mogens meun [y obkura
M3BeCTHsIKA. Ko/meKuyuy TpOAYKLMA CHMMKAaTHOW TPOMBILUIEHHOCTH (cTekna, ¢apdopa, ¢asHca, LieMeHTa
Pas3/IMYHbIX MapoK U JIp.).

JIaGopaTopHbIe ONbBITHI 3aKaikKa 1
OTILYCK CTaJIH.

O3HaKoMJIeHHe CO CTPYKTYpaMH Ceporo U 0eoro uyryHa.

Pacrio3HaBaHue py/, xeJe3a.

IIpakTHUecKHne 3aHATUS

[Monyuenue, cobrpaHue U pacrio3HaBaHue ra3oB. PeieHne

IKCIIEePUMEHTAJTbHBIX 3aJau.

Ipo¢uibHbie U NPod)eCcCHOHATIHLHO 3HAYMMBbIE 3/IEMEHThI coiepxxanus. Kop-



po3usi MeTa/ZIOB: XUMMUecKas U 3JeKTpOXMMUYecKasi. 3aBUCHMOCTh CKODOCTA KOPpPO3WU OT YCJIOBHUM
okpykaroreii cpezabl. Knaccudukariss KOPpo3ud METa/UIOB 10 pa3ldyHbIM rpu3HakaMm. CrocoObl 3ariyThl
MeTaJIJIOB OT KOPPO3UH.

[Tpor3BO/ACTBO UyryHa M CTa/H.

IMonyueHve HeMeTanI0B (PPAKLIMOHHOM [TePeroHKOM XXUAKOT0 BO3/lyXa U 3/IEKTPOJIU30M PAaCTBOPOB MM
PAcCI/IaBOB 37IEKTPOTUTOB.
CumKaTHast IPOMBIIIIEHHOCTh. [IpOM3BO/CTBO CEPHOM KMC/IOTHI.

*  OpraHuueckas Xumust
2.1. OCHOBHBbIe MOHSITHS OPraHNUeCcKOi XMMHU U TeOPHsl CTPOEHMsI OpraHUUYeCcKHX CcoeJMHeHUH

IIpeamer oprannueckoi xumuu.IIprposHbIe,ICKyCCTBeHHBIE U CHHTETHUYECKHe Opra-HU4yecKue BellecTsa.
CpaBHeHHe OpraHMYecKHX BeljeCTB C HeOpraHMUeCKIMH.

BaneHTHOCTb. XUMHUUECKOe CTPO€HHE KdK IMOPAAOK COeJUHEHWA dTOMOB B MOJIEKYJIbI 10 BA/IEHTHOCTH.

Teopusi CcTpoeHUs opraHuuecKux coequHeHud A.M.BytnepoBa.OCHOBHBIE — T0JIOXKEHUSITEOPUN
XUMHUUECKOTO CTpoeHusi. M3omepust U u3oMepbl. XuMUueckue (GOpMyJibl U MOJIE/TU MOJIEKYJT B OPraHUUeCKOM
XUMUH.

Knaccudukanusa oprannyeckux Bemjects.Kiiaccrdukaryist BelieCcTB 10 CTPOEHUIOYT/IEPOJHOTO CKejleTa 1
Ha/Muuio0 QyHKIMOHAIBHBIX Ipyti. ['oMosioru u romonorust. Ha-uana HomeHkiatypel [IUPAC.

Knaccupukanusa peaknuiih B opraHMuyeckod xumuu.Peaknyu — mpucoeauHeHus(TH/pY-POBaHMS,
raJoreHUpoBaHusl, TU/POrajloreHupoBaHus, rujparaiuuu). Peakuuu  oTwjense-Hus  (ferupUpoOBaHus,
Jleru/iporajoreHUpoBaHys, Aernaparanyn). Peakijuy 3amelrieHust. Peakijuu n3oMepusariyu.

JeMoHCcTpanumn

Mopenu MoJieKysI TOMOJIOTOB U U30MepPOB OpraHUYeCcKUuX CcoeJUHeHUH.

KauectBeHHOe  oOHapykeHWe yrjepofa, BOJOpoJa W XJopa B  MOJIEKy/laX  OpraHMYecKUX
coeqviHeHW.JIa60paTOpHBIii ONIBIT
HWsrorosieHre Mojesield MOJIeKyJ/1 OpraHMueCKHX BelecTB.

ITpoduibHble W TPOdeCCHOHAIBHO 3HAUHMMBIE 3/1eMeHThI cofep)KaHus. Ilo-HATve o cyOcrpare u
peareHTe. Peakijid OKWC/IEHHs W BOCCTAHOB/IEHHs] OpraHMYecKHx BellecTB. CpaBHeHMe KiIacCU(UKALUH
coeZIMHEeHUM U KacCU(QUKALUK peakiiii B Heop-raHWYeCcKoi 1 OpraHuuecKo XUMUH.

2.2. YrneBozopogpl ¥ UX NPUPO/IHBIE NCTOUHUKU

AJIKaHbI. AJIKAHBI:TOMOJIOTUUECKUN DS, U30MepUsi M HOMEHK/IaTypa aJKaHOB.XWMH-YeCcKhue CBOWCTBA
aJIKaHOB (MeTaHa, 9TaHa): TOpeHUe, 3aMellleHue, pasjioKeHHe, Aerupu-poBaHue. [IprMeHeHHe anKaHOB Ha
OCHOBE CBOICTB.

AJIKeHBI. DTHJIEH,ero ToJTydeHHe (i eruipupoBaHreM 3TaHa,/jero/MMepr3atyei 0-/IU3TU/IEHA).
l'omosiorvueckuii  psi, W30MepHsi, HOMEHK/IaTypa ankeHOB. XHMHWUeCKWe CBOWCTBA JTW/IEHA: TOpeHue,
KauecTBeHHbIe peakuuu (obeclBeurBaHWe OPOMHOM BOJBI M pacTBOpa IepMaHraHaTa Kajusi), TMpaTtaLys,
noMepu3anys. [IpumMeHeHre 3THIeHa Ha OCHOBe CBOJCTB.

Juenbl U Kayuyku.[IoHsTHe 0 AMeHax Kak YIJIeBOZIOpOJax C JBYMs ABOMHBIMU CBsi3s-MU. CorpshkeHHbIe
IveHbl. XuMUJeckue cBoWcTBa OyTtaauena-1,3 1 u3onpeHa: obecLBe-urBaHHe OPOMHOM BOZBI ¥ ITOJIMMepH3aLiist
B Kayuyku. HaTypanbHbIi U CHHTeTHYeCKHe KayuyyKy. PesuHa.

AnkuHbl. AlleTrneH. XUMAYecKue CBOICTBa arleTH/IeHa:TopeHre,00eclBeunBaHe0POMHOM  BOJIBI,
TIpYCOeIMHEHUI XJIOPOBOJIOPO/ia U TUApartanys. IIpiMeHeHue aljeTheHa Ha OCHOBe CBOWCTB. MejKKmaccoBas

n3omMepus C ajIKaJueHaMH.

Apenb1.Ben3on. XuMuueckde — cBolicTBa  OeH30/a:ropeHve,peakliiil  3aMelljeHHsi(Ta-7IoreHUpOBaHue,
HUTpOBaHue). [IprMeHeHre GeH30/1a Ha OCHOBE CBOWCTB.

IIpupoaHbIle HCTOUHHMKH YIJIEBOAOPOAOB.IIpUpOHBII ra3:cocTas,IPUMeHeHNe B Ka-4eCTBe TOIJIMBA.



Hedts. Cocra u nepepaboTka Hedtu. [Teperonka Hetv. HedrenpogyKTh.
JeMoHCcTpanu
I'opeHue MeTaHa, 5TH/IeHa, aljeTU/IeHa.

OTHolIleHWe MeTaHa, STU/IeHa, alleTUieHa U OeH30/1a K pacTBOpaM TMepMaHraHara Kajusi i GpOMHOM Bofie.
IMonyyeHre 3TUIEHA peaKL¥el AerupaTalyy 3TaHoMa, aleTHIeHa — THPOIM30M KapOu/a KabLys.
Pa3znokeHre KaydykKa TIpH HarpeBaHWH, UCTILITaHYe TTPO/IYKTOB Pa3/ioyKeHHs Ha He-TIPe/IeNTbHOCTb.

Konnekuust obpastjoB Hedpt u HedTenpoaykroB. Kostekuuss «KameHHBI yromb U IPOAYKLUS
KOKCOXMMHYECKOTO MIPOM3BO/CTBa».
JTabopaTopHbIe ONbBITHI

O3HakoMJIeHHe C KOJTeKLued 00pa3rioB HedT ¥ IPOAYKTOB ee mepepaboTku. O3HaKOMIIeHHe C KOJIIeKIel
KayuyKOoB U obpasiiamu uszenuii u3 pe3vtsl. [IpodusibHbIe 1 IPod)eCCHOHATBHO 3HAYMMBIE 3/IEMeHThI
copepxxaunus. [1pa-

Buno B.B.MapkoBHukoBa. Knaccudukanys v HasHaueHHe KayuykoB. Kiaccudukaiivs ¥ Ha3HaueHHe pe3VH.
Bynkanu3aius Kayuyka.

[MonyyeHue arjeTW/ieHa NMPOJM30M MeTaHa U KapOWZHBIM Croco0oM. Peakuusi mo-yiMMepu3aniui
BUHWIXJIOpHA. [TOJTMBUHUIXIOPH], U €T0 TiprMeHeHre. TpruMepr3aLus ateTuieHa B 6eH3011.

[MousiTre 06 ’KcTpakuyu. BoccTaHoBneHe HUTPOOeH30/1a B aHW/IMH. ['oMosioriueckuii psifi apeHoB. Tomyor.
Hurposanue Tonyona. Tpotu.

OcHOBHbIe HarpaB/eH!s IPOMBIIITIEHHOH I1epepaboTKy NPUPOJHOrO rasa.

[MonyTHbINM HeTSHOM ra3, ero nepepaboTka.

ITporjecchl NpoMBbILIIEHHOM 11epepaboTKi HedTH: KpeKWHr, pruopMHHT. OKTaHOBOe 4MC/IO0 GeH3MHOB M
LIeTaHOBOE YMCJIO JU3e/IbHOrO TOI/IMBA.
Kokcoxumuueckoe Npor3BOACTBO U €ro NpOAYKLUSL.

2.3. Kucnopogcopepykaiye opraHuyeckrie CoeZJuHeHUs

CnuprTelIlonyueHre 3TaHosia OPO>KeHWEM T/IOKO3bl U THApaTarvell sTueHa. I Mapok-cuibHas rpyIma Kak
¢byakuvonanbHasa. [loHATHE O TIpefenbHBIX OFHOATOMHBIX CITUPTaX. XWUMHWUeCKHe CBOWCTBA 3TaHOJIA:
B3aUMO/IefiCTBUe C HAaTpueM, 0Opa3oBaHMe TIPOCTHIX UCIOXKHBIX 3(UPOB, OKUCIEHUe B anbjeruz. IIpuMeHeHue
3TaHOJ/Ia Ha OCHOBE CBOMCTB.

A]'[KOFOJII/IBM, ero rnoc/jaeACcTBuA A4 opraHmma YyejioBeKa U npep;ynpem,quHe.

[C'MiepyH Kak Tpe/iCTaBUTe/lb MHOTOAaTOMHBIX CITMPTOB. KaueCTBeHHast peakiiysi HA MHOTOaTOMHBIE CITUPTHL
[TpuMeHeHue IMLiepUHa.

®enon.dusznueckie W XUMUYeCKHe CBOMCTBa (eHoma.B3anMHOe BiHsHHE aTOMOB BMOJIEKyse (eHona:
B3aMMO/IeHICTBHE C TUIPOKCUOM HaTpHs U a30THOM KucaoToi. IIpu-meHeHMe ¢eHoMa Ha OCHOBE CBOMCTB.

AsnbperuppLllonstve 06 anmbaeruzax.AybeTuHas rpymnna Kak (yHKIuoHanbHas.dopMasbieruji U ero
CBOWCTBA: OKHC/IEHHE B COOTBETCTBYIOLIYIO KUCIOTY, BOCCTAHOB/Ie-HHUe B COOTBETCTBYOLMI criipT. [TonyyeHue
a/TbJIETHU/IOB OKHCIEHHEM COOTBETCTBYIOIIUX CIIMPTOB. [IpuMeHeHne hopMasib/ierisia Ha OCHOBE ero CBOMCTB.

Kap6onoBble Kuca0ThLIIoHATHE 0 KapOOHOBBIX KucioTax.KapOokcuibHas rpymnnakak (QyHKIMOHaIbHas.
T'oMosioruecKuii psif, Mpefie/bHbIX OJHOOCHOBHBIX KapOOHOBBIX KUC/IOT. [TomyueHre KapOOHOBBIX KHCJIOT
OKHCJIEHHeM ajbZernzioB. XUMUUYecKHe CBOWCTBA YKCYCHOW KHC/IOTHI: 00lfye CBOWCTBA C MHHEpaJbHBIMU
KUCJIOTaM{ U peakuysi STepuukanyu. [IpriMeHeHHe YKCYCHOM KHC/IOTBI HA OCHOBe CBOWCTB. Bricime >KMpHBIe
KHCJIOTHI Ha TIPUMepe aTbMHUTHHOBOW M CTeapHuHOBOM.

CnoxHble 3¢upbl U XUpbI.IlomydyeHre CI0XKHBIX 3GUPOB peakiyeil 3Teprudukaryy.Cox-Hble 3QUpHI B
TIpUpo/ie, UX 3HaueHue. [IpriMeHeHe C/10)KHBIX 3()MPOB Ha OCHOBE CBOMCTB.

JKupel kKak cnoxHble 3¢upbl. Krnaccudukanusi >xupoB. XuMHYecKue CBOMCTBA JKUPOB: TU-[pPOINU3 U
TUJpUPOBaHNe KUJKKX )KUPOB. [IprMeHeHe )KUPOB Ha OCHOBE CBOWCTB. Mblia.



YreBoAbl. YI/IeBOJbLUX K/accupUKaLMsa:MOHOCaxapuAbl(I/10K03a,ppyKTo3a),aucaxapyusipl  (caxaposa) H
roJsiMcaxapuAibl (Kpaxmasl U LieJUTH103a).

['moKo3a — BeIeCTBO C /BOWMCTBEHHOM (PYyHKLMEH — anbAerufocupT. XUMUUYeCKHe CBOMCTBA TIFOKO3bI:
OKHUCJ/IEHHE B TVIFOKOHOBYIO KUCJIOTY, BOCCTaHOB/IEHHE B COPOUT, CIIUP-TOBOe OposkeHue. TIpruMeHeHUe TIF0KO3bI
Ha OCHOBE CBOMCTB.

3HaueHWe YIJIeBOJOB B >KWBOM TPUPOJe W >KU3HU uesioBeKa. [IOHSITME O peakLUsiX MOMU-KOHZEHCalyyd U
TU/IpO/IM3a Ha MpUMepe B3aMMOIIpeBpallleHUi: [VII0K03a « I0/IMcaxapyuf.

JeMoHCcTpanu

Okuc/ieHre CIIUpTa B albJeruf,.

KauecTBeHHbIe peakl|id Ha MHOIOaTOMHbIe CITAPTHI.

PactBopuMOCTh (heHosa B Bo/ie MpY OOBIUHOM TeMIiepaType U HarpeBaHUHU.

KauectBeHHbIe peakivy Ha (eHos.

Peakuuisi cepeOpsiHOrO 3epKasa aabJeri[0B U IJIFOKO35I.

OkucieHHe anbJeryuzioB U IVIFOK03bI B KUCIOTY C MoMollbio Thapokcua Meau (I1). KauectBeHHas peakuyst
Ha kpaxmas1. Kosnexnys 3¢upHbIX Macerl.

JIaGopaTopHbIe ONBITHI

PacTBopeHue ryMiieprHa B BOZle M B3auMO/ielicTBUe ¢ ripokcrugoM Meau (II).

CgoiicTBa YKCYCHOW KHCJIOTBI, 00LIMe CO CBOWCTBAMH MHUHEPA/TbHBIX KUC/IOT.

[lokasaTenbCTBO Helpe/e/IbHOTO XapaKTepa >KHJKOr0 JKUpa.

B3anMogeiicTBHe I/IFOKO3BI M caxapo3bl ¢ ruapokcugom Meau (II).

KauecTBeHHas peakiiys Ha Kpaxmall.

HpO(l)PIJIbHBIe 44 HpO(l)eCCl/IOHaJIbHO 3HAYMMbIe€ 3/IEMEHTBI COAEPKAHUA. MeTuoBbIM CITUPT U €ro
HCTI0/Ib30BaHKE B KaueCTBEe XUMUUECKOI'O ChbIPhbA. TokcruHOCTL MeTaHoJIa

* TIpaBWJIa TEXHHUKH 0e30MacHOCTH MpH paboTe ¢ HUM. DTHJIEHT/IMKOb U ero npuMeHeHue. TOKCUYHOCTh
STH/IEHTJIMKOJISI ¥ TIpaBHJIa TEXHUKK 0e301MacHOCTH IpH paboTe ¢ HUM.

[MonyyeHue deHO/A U3 IPOJAYKTOB KOKCOXMMUYECKOTO TIPOM3BO/CTBA U U3 OeH3o/a. [1oMKOHAeH CaLus
dopmanbaerusa ¢ heHosoM B heHOMOMOPMabAeTUIHYIO CMOY.

ALIETEUII),ZLEFI/I,Z[. IToHsiTHe 0 KeTOHax Ha npruMepe aleToHa. HpI/IMEHEHI/Ie dlleTOHa B TeX-HUKe 1
TMPOMBII/IEHHOCTH.

MHoroobpa3ve KapbOHOBBIX KMC/IOT (11[aBeIeBOM KUC/IOThI KaK JJBYXOCHOBHOM, aKPU/IO-BOM KUC/IOThI KAk
HeTipeZieNTbHOM, OeH30IHOM KUC/IOTHI KaK apOMaTHUYeCKOw).

ITneHKooOpa3yroIye Macia. 3aMeHa KUPOB B TEXHUKE HEITUINEBLIM ChIpbeM. CUHTe-TUUeCKHE MOIOIITHE
CpeJCTBa.

MosnouHokuc/oe 6poskeHue T0K03bl. Kuciomonounsle poaykThl. CunocoBanre Kop-MoB. HurpoBanue
Lie/uTr0J103b1. [TupokcummH.

2.4. A3oTcopeprkallye opraHiueckue coeuHeHus. [lommepsl

Awmunbl.ITonsaTie 06 amyHax.AnvaTryeckue aMUHBLUX KaacCUu(UKaLYs U HOMEH-KIaTypa. AHWIMH Kak
opraHnyeckoe ocHoBaHue. [TomyueHre aHU/IMHA U3 HUTPOoOeH301a. [IpyuMeHeHre aHU/IMHA HA OCHOBE CBOMCTB.

AMHMHOKHUC/IOTBL. AMUHOKHUC/IOTET  Kak  aMoTepHble  JUQPYHKLMOHATbHBIE —OpTraHUUeCKHUecoeIrHEeHMUs.
XuMHUUecKre CBONCTBA aMUHOKHC/IOT: B3aMMO/IEMCTBHE C IIIe/I0YaMH, KHUC/IO-TaMH U JIPDYT C APYroM (peakiust
MOJIMKOHeHcalu). [lenTyaHas cBA3b U OMUNenTysl. [IppMeHeHre aMUHOKUC/IOT HAa OCHOBE CBOMCTB.

Benku.llepBuyHasi, BTOpUUHAS, TDETUYHAsT CTPYKTYphbl 0enKoB.XUMHWUeCKHe CBOMCTBAOE/TKOB: TOpeHHe,
JeHaTypaLysi, TUAPOJU3, [IBETHBIE Peakluu. Brosioruueckue GyHKLUM GETKOB.

ITomumepsl.Bernky 1 nosmcaxapyibl Kak 6MOII0MMepB.

ITnacrmaccel.ITosnyueHue rnoMMepoB peakijyeli oJMMepy3aliii U MOIMKOH/eHC ALY,
TepmoryiacTMUHbIe U TepMOpeaKTHBHBIe Iy1acTMacchl. [1pescTaBuTent miacTmacc.

BosiokHa, ux kaaccupukanus.llomyuerrie BosiokoH.OT/ie/TbHbIE TIPE/ICTABUTENTN XHU-MHUUYECKHUX BOJIOKOH.
JeMoHCTpanun
B3aumMogieiicTBHe aMMUaKa ¥ aHU/IMHA C COJISTHON KUCIOTOM.



Peaxius aHW/IMHA C OPOMHO BOJIOM.

'Z[OKEBE[TEIII)CTBO Ha/nuusa Cl)yHKI_[I/IOHa]'[bHLIX rpyImiIi B paCTBOPax dMWUHOKHCJ/IOT.
PacTBopeHue U ocaxkieHHe GesKoB.

LiBeTHbIe peakuuy GesKoB.

I'opeHue NTUYbEro 1epa U MIePCTSHOW HUTH.

JTabopaTopHbIe ONbBITHI

PacTBopeHue GesKOB B BOJE.

O6Hapy»keHre OeJTKOB B MOJIOKE U MSICHOM OyJ/TbOHe.

HeHaryparust pacTBopa 0eflka KypUHOTO STHIA CIIMPTOM, PAaCTBOPAMU COJIed TsHKEIbIX META/UIOB U TIPU
HarpeBaHUHU.

IIpakTHueckue 3aHATHA

PerreHue sKcriepiMeHTabHBIX 3a/1a4 Ha WIeHTA(UKAL[I0 OPraHUYeCcKUX CcoeInHeHNH.

Pacmio3HaBaHMe T1aCTMACC ¥ BOJIOKOH.

IIpoduabHble U TIpodecCHOHA/NIBHO 3HAYMMBbIE 3/1EMEHTHI CO/lep)KaHUsA. AMMHOKAIIPOHOBas KHC/IOTa.
KanpoH Kak rpe/icTaBUTesb MOMaMHUHBIX BOJIOKOH. VCI0/b30-BaHUe THIPO/M3a OeNKOB B MPOMBILUIEHHOCTH.
IMonuBuHUAX/IOPUA, MouTeTpagTOp3TUIeH (TeduioH). deHonodopManbAeryiHble IiactMaccel. Llenmysoung,.
ITpomblisIeHHOE TIPOM3-BOACTBO XUMHUUYECKUX BOJIOKOH.

TEMATUUYECKOE IVIAHMPOBAHUE
[Mpu peanu3zanuu cojep>kaHust 001e0bpa3oBaTeIbLHOT0 yueGHOro npeMeTa « XUMUSI»B Mpefiesiax 0CBOEHHUS
OIIOIT CIIO Ha 6a3e ocHOBHOro 00lero oOpa3oBaHUsi C TOJMyYeHUEM CpefHero obiiero obpa3oBaHUs
(TITIKPC, IITICC3) MakcuMasbHast yueOHast Harpy3ka 00ydaroliiXcsi COCTaB/IsIeT:

« 1o npodeccusm CITO TexHuueckoro mpoduss npodeccroHanisHoro obpasoBanuss — 171 uac, U3 HUX

ayaurtopHasi (0bsi3aTesibHast) Harpy3ka 00yuYaroIIuXcsi, BK/IFOUasi JabopaTOPHBIE OIMBITHI U MPAKTUUECKHE
3aHaTUs, — 114 yacoB; BHeayJJUTOPHAsl CAMOCTOsITe/IbHast paboTa CTy/1eHTOB — 57 uacos;

Temarunueckuii miaH

Bup yueOHo¥ padoThl KosinuecrBo yacoB

AypautopHble 3ansaTus. CojepxaHue

o0yueHust IIpodeccun CIIO CneruanbHoctn CITIO
Bgegenue 2 1
1. O61asi ¥ HeopraHuyecKas XMMUs 70 45
1.1. OCHOBHBIe MOHATHS U 3aKOHBI 6 5
1.2. TTepuoanueckrii 3aKoH u Ilepruoau- 8 6

yeCKad CucteMa XMMHUUYeCKHX 3/1eMeHTOB

J.MN.MeHfieneeBa 1 CTpOeHHe aTOMa

1.3. CrpoeHue BelllecTBa 10 8
1.4. Bopa. PacTBOpBI. DJIeKTPOJIMTUYECKAs] 8 5
JiccoLaLiist

1.5. Knaccudukariysi HeopraHi4eCKUx
coefinHe- 12 8

HUH U UX CBOMCTBa

1.6. X¥MHueckue peakyu 14 6




1.7. MeTannel U HeMeTasl/Ibl 12 7

2. OpranunyeckKasi XMMHs 42 32

2.1. OCHOBHBIE IOHSTHSI OPraHNUeCKOW XUMUU 8 5

Y TeOpUsI CTPOEHUsI OpPraHNUeCcKHX CoeIMHeHNH

2.2. YrneBogopo/bl U UX PUPOJHbIE

HWCTOYHUKHU 12 9
2.3. Kucnopojcopepskaiiye opraHuueckKue 10 9
CoeJIMHeHUst

2.4. AzoTrcosiepKalle opraHiyecKkue coefiuHe- 12 9

Husl. ITommepst

OkoHuaHue
TabUI[BI
Buj yue0Hol padoThl KosnuecTBo yacos
AyputopHble 3aHaTus. CojepxaHue
o0yueHus IIpodeccun CIIO |Cnenmansnoctu CIIO
Htoro 114 78
BHeayguTopHas camocToATe/IbHasA
pabota
IToAroTOBKA BHICTYII/IEHHH 110 3a/laHHBIM
TeMam, 57 39
JIOKJIafioB, pedepaToB, 3cce, UHAWBUAYAIBHOTO
TIPOEKTa C UCI0JIb30BaHHeM HH(OPMALIMOHHBIX
TeXHOJIOTUM U Jp.
IIpomexyTouHas arrecranus B (hopMe 3K3amMmeHa
Bcero 171 117

XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHO! IEATEJILHOCTY CTYJEHTOB

Cojepxanue XapaKTepuCcTHKa 0CHOBHBIX BU/IOB /leSITe/IbHOCTH
o0yueHust CTY/IeHTOB

(Ha ypoBHe yueOHBIX el CTBH)




BaxHeiimue YMeHue JaBaTh OTpefie/ieHre U OllepupoBaTh
XUMHYECKHe CJIeIYIOLMMU XU~
MHUYeCKUMH MOHATUSMHU: BEIL|eCTBO, XUMUUECKUH
NOHATHS 3JIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCHTE/IbHbIE aTOMHAs U MOJIEKYJIsIpHast
Macchbl, VIOH,
aJUTOTPOTIHS, U30TOTIbI, XUMUUeCKast CBsI3b,
5/IEKTPOOTPHULIATE/Tb-
HOCTb, BaJIEHTHOCTb, CTEIIEHb OKMCJ/IEHHsI, MOJIb, MOJISIPHaS]
Macca,
MOJISIPHBIM 00beM ra3000pa3HbIX BEIIECTB, BelleCTBa
MOJIEKYJISIPHO-
r0 ¥ HEMOJIEKYJISIPHOTO CTPOEHMSI, PACTBOPBI, 31€KTPOJIUT
U HedJIeK-

[MpogomkeHye TabIULbI

XapaKTepn(:TnKa OCHOBHBIX BU/10B /1€AAT€/IbHOCTH CTY/J€HTOB

Copepxxanue
o0yueHust

(Ha ypoBHe y4eOHBIX AeHCTBMIi)

3JIEKTPOJIMT, 3JIEKTPOJIMTUYECKas AWUCCOUalns, OKUC/IUTE/Ib U BOCCTA-

HOBHTE/Ib, OKMC/IEHHMe U BOCCTaHOBJ/IeHHe, TEIJIOBOM E)Cl)(bEKT peak-

LMK, CKOPOCTb XUMUUECKOU pe€akiyu, KaTajans3, XuMrU4yeCcKoe paBHO-

BecHe, YI7epoHbIN CKesieT, GYHKIMOHAIbHAS TPYIIIa, H30MepUs,

TOMOJIOrus

OCHOBHBIE 3aKOHBI CDOPMYJ'II/IPOBEIHI/IE 3dKOHOB COXPAHEHHA MACChI BelleCTB 1 IMOCTOSAH-

XUMHH CTBa COCTABa BeIIEeCTB.

YcTaHoBKa HpI/ILII/IHHO-CJ'Ie,qCTBeHHOI‘/‘I CBA3U MEXy COAEPKAHHUEM

9THUX 3dKOHOB U1 HaAIllMCaHHWeM XMMHWUYeCKHUX (l)OpMy]'[ 4] ypaBHEHHﬁ.

YcTaHOBKA 3BOJIIOLMOHHON CYIITHOCTH MeH/Ie/IeeBCKOU 1 COBPeMeH-

HOU (HOpMYJIMPOBOK Tepuouueckoro 3akoHa [1.M1.MeHeneeBa.

OOBsICHeHMe CI)I/IBI/I‘JECKOFO CMbICJ/Ia CHMBOJIMKH HepHO,E[PI‘lECKOITI

TabJTUITB XUMHUECKUX 3/1eMeHTOB [I.M1.MeHe/ieeBa (HOMEPOB 3J1e-

MeHTa, Iepro/ia, TPYIIbI) M yCTaHOBKA NPUUMHHO-CJIe/ICTBEHHOMN

CBA3U MEeXYy CTPOEHHEM dTOMd ¥ 3dKOHOMEPHOCTAMU M3MEeHEeHUA

CBOMCTB 3JIEMEHTOB U O6pa30BaHHbIX VMU BELIeCTB B IIepyuoaax




Y rpynnax.

XapaKTepI/ICTI/IKa 97IeMEHTOB MaJIbIX 1 OOMBIINX IepruooB I10 X

niosioykeHuto B Ilepuoanueckoii cucreme [1.V1.MeHjeneeBa

OcHoBHBIE TeOpUHn
XHUMHH

YcTaHOBKa 3aBUCUMOCTH CBOMCTB XUMHUUECKUX BeILeCTB OT CTpoe-

HMS aTOMOB 06pa3y}om1/1x X XUMHUUYEeCKHX 3/IEMEeHTOB.

XapaKTepI/ICTI/IKa BaKHEMIIINX TUIIOB XUMHUUECKUX CBSI3eM U OTHO-

CUTEIbHOCTU 3TOM TUIIOJIOTHH.

OO6bsicHeHHE 3aBUCUMOCTH CBOWCTB BeLIeCTB OT UX COCTaBa U CTpoe-

HUSA KPUCTA/VIMUECKUX PDEIIeTOK.

<I>opMym/1p013Ka OCHOBHBIX M0OJIOKEeHUI TE€OPUHU 3JIEKTPOJIMTHYE-

CKOMU AUCCOLMallMN U XaPAKTEPUCTHUKA B CBeTe 9TOH TeoOprun CBOVCTB

OCHOBHBIX K/1aCCOB HEOPraHW4YeCKHUXxX COEAHHEHHﬁ.

DopMyIMpoBKa OCHOBHBIX IOJI0’KEHUH TeOPUH XMMHUYeCKOTr0 CTpoe-

HHS OpraHnyYecKux COE,ELI/IHEHI/Iﬁ 1 XdpaKTepHCTHKA B CBETE 9TOM

Teopun CBOMCTB OCHOBHBIX KJIACCOB OpraHHYeCKuX COE,ELI/IHEHI/Iﬁ

Baxuenmue
BellecTBa

XapaKTepl/ICTI/IKa COCTaBad, CTPOEHM, CBOﬁCTB, TOJIyuyeHus U rpuMe-

U MdTepHa/ibl

HeHUs BakHelyx Meta/ioB (IA u II A rpynm, anroMuHMs, XeJse-

3a, a B eCTeCTBeHHO-HayYHOM Tpo¢rsie ¥ HeKOTOPBIX d-3/1eMEHTOB)

U WX COeIMHEHHH.

XapakTeprCTHKa COCTaBa, CTPOEHUs], CBONCTB, M0JIyYeHUsl U ITpUMe-

Henus BakHelmx HeMeta/uioB (VIII A, VIIA, VIA rpynm, a Takxke

asota 1 docdopa, yriepojia ¥ KpeMHHsI, BOJOPO/A) U X COeTUHEHHH.

XapaKTepI/ICTI/IKa COCTdBa, CTPOEHUs, CBOﬁCTB, MoJIyuyeHus U rnprume-

HEeHUs BOKHEUIINX KJIaCCOB YTI€BOIOPO/IOB (A/IKAHOB, IIMK/I0A/IKA-

HOB, aJIKEHOB, aJIKWHOB, aDEHOB) U UX HauOOoJiee 3HAUNMBbIX

B HapOAHOXOBHﬁCTBEHHOM I1jIaHe Hpe,qCTaBHTEHeﬁ.

AmnasornyHas XdpaKTepHuCTHKa Ba)KHEMIIINX HPEI[CTaBI/ITEHeﬁ

APYT'MX K1daCCOB OpPraHru4YeCKux COEAHHEHHIZI MeTaHOJIa ¥ 3TaHOJIa,

CJIOKHBIX 9(MPOB, )KUPOB, MbUI, anbAernoB (hopmanbierinioB U

arjeTasib/leTHua), KETOHOB (aleToHa), KapOOHOBBIX KUC/IOT (YKCYC-

HOI KHUCJI0THI, /1 eCTeCTBEHHO-HAayUHOro l'IpOCl)l/IJ'IH rpegcraBuTe-




Jiel IPYrux K/1acCoB KUCIOT), MOHOCaxapuAoB (TJIFOKO3bl), Aucaxa-

pyoB (caxapo3bl), MoJiMcaxapuioB (KpaxMaia U LIeJTHo03bl),

dHW/IMHA, aMHWHOKHMCJIOT, 6EJIKOB, HCKYCCTBEHHBIX Y CHHTETHUYECKUX

BOJIOKOH, Kay4YYKOB, IJIaCTMdCC

Xumuueckuii a3bik | Vcnonb3oBaHue B yue6HOM U podeCcCHOHABHOM 1eSITe/IbHOCTH

W CHMBOJIMKA XUMHUUYECKHUX TEPMHUHOB M CUMBOJIMKH.

Ha3spanue M3yUYeHHBIX BelecTB I10 TpHBHaIIbHOfI W MeXXAYyHapoa-

HOMU HOMEHK/IATYypP€ YU OTPA)KE€HHWE COCTdBad 3TUX COE,HI/IHGHI/Iﬁ C ITOMO-

B0 XUMHUECKUX (DOPMYIIL.

OTpaskeHHe XUMHUECKHX ITPOLIECCOB C TIOMOIL[bH0 YpaBHEHMH XUMHU-

YeCKUX peakIyi

OkoHuaHue
TabJIULIBI

Cojiepxanue 00yueHus

XHPHKTEPI/ICTI/IKH OCHOBHBIX BU/I0B JeATE/JIbHOCTH CTYJJ€HTOB

(Ha ypoBHe y4ye0OHBIX AeHCTBUI)

XumMuueckue pPeaKiiuu

OObscHeHne CYIJHOCTU XMUMHNUYECKHUX IPOLeCCOB. KJ'[aCCI/ICl)I/IKaLU/IH

XUMHWUYECKHUX peaKqu/'I 110 pa3/IMYHBbIM TPU3HAKAM: YUC/Ty U COCTABY

TIPOJYKTOB U peareHToB, TelIoBOMY 3¢ ¢eKTy, HarpaB/ieHuIo, dase,

Ha/IMYNIO KaTd/IM3dTOPd, U3SMEHEHUIO CTereHer OKMC/IeHUS d/IeMeH-

TOB, 00pa3yIOIIMX BEIeCTBa.

Y cTaHOBKa NMPU3HAKOB O0IIEro W Pa3/IMyHOr0 B THUIIOJIOTUN PeaKI|i

A1 HeopFaHI/IHECKOﬁ u OpFaHHQECKOﬁ XUMMHH.

Kraccubunukanys BeecTB ¥ TIPOIIECCOB C TOUKY 3PEHUS

OKHCJIeHHs-BoccTaHoB/IeHus1. CocTaB/ieHNe ypaBHEHUH peakLiii

C TIOMOIL[BI0 MeTO/Ia 3IeKTPOHHOT0 OamaHca.

O0OBsCcHeHNe 3aBUCUMOCTA CKOPOCTHU XUMHUYECKOM peakiun U 1oJio-

JKeHHs1 XMMUYeCKOr0 paBHOBECHsI OT Pa3/IMYHBIX (paKTOpoB

XuMHYecKuii Kcrepu-

BrinmonHeHre XMHUUeCKOT0 JKCIIepHMEHTA B ITOJIHOM COOTBETCTBUMN

MEHT

C IpaBUIaMH 0e30I1aCHOCTH.

Ha6mo,quI/1e, ClJI/IKCElI_II/IH 1 OIIMCaHHe pe3yJ/ibTaTOB IIPOBeJEHHOr0

JKCIEPUMEHTA

Xumnueckas uHdopma-

ITpoBeieHNe CaMOCTOSITEILHOIO TIOMCKA XUMHUYEeCKOW MH(opMaLiiu

1130

C MICI10J/Ib30BAHWEM PA3/IMUHBIX KCTOUHWKOB (Haquo-nonynﬂprlx

W3/laHMi, KOMITBEIOTePHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa).

Wcnonb3oBaHue KOMIIbIOTEPHBIX TeXHOJIOT Ui A1 06p860TKI/I

Y 1iepeJlauy XMMHUecKoi nH(opMaLuK U ee Npe/icTaB/IeHUs B pas-

JIMYHBIX (popmax

PacueThbl N0 XUMHUYECKHM

YCTaHOBKa 3aBUCUMOCTU MeXay KaueCTBEHHOM M KOJTMUECTBeHHOU




¢opmysram CTOPOHAMU XMMHUUECKHUX 00BEKTOB U IIPOLIeCCOB.

W YPaBHEHHAM PemnreHrie pacyeTHbIX 33/jau 110 XMMHUUeCKUM GopMy/iaM M ypaBHe-
HUSIM

IIpoduabHoe u npodec- OO6BsicHeHHe XMMUYeCKHX sIBJIEHUH, TIPOUCXOSIIHUX B TIPHUPO/JIE,

CHOHA/ILHO 3HAYHUMOe OBITY ¥ Ha MPOU3BO/ICTBE.

cojiep)KaHue OnpezeneHre BO3MOXKHOCTeH MPOTeKaH!s XMMHUYeCKUX MpeBpallje-

HUM B pa3NUYHBIX YCIOBHSIX.

CobJ1r0/1eHHe TPaBUJT 3KOJIOTMYECKH TPAMOTHOTO MOBE/IEHUs B OKPY-

Karolel cpefie.

O1eHKa BJAMSIHUSL XUMUYECKOT0 3arpsi3HeHUs OKpYKarollel cpefbl

Ha OpraHu3M YesioBeKa U JIpyTrHe >KHUBble OpraHU3Mbl.

CobsrosieHre npaBui Ge3omacHoro obparieHst C TOPFOYUMH U TOK-

CUYHBIMHU BEI[eCTBAMH, JJAO0OPAaTOPHBIM 000DPYJ0BAaHUEM.

[ToAroToBKa pacTBOPOB 3aJjaHHOW KOHLIEHTpaLWK B OBITY U Ha IPO-

M3BO/ICTBE.

KpuTHueckas oljeHKa /J0CTOBePHOCTH XUMHUYeCKOH MH(opMaLiH,

HOCTyrIaI-OLLleﬁ 13 pa3HbIX KCTOUYHMKOB

YUEBHO-METOJNYECKOE
N MATEPNAJIBHO-TEXHWMYECKOE OBECIIEYEHUWE ITPOTPAMMBI «XUMHIS»

[ns ocBoeHWs1 mporpamMMbl yueOGHOTO mpeaMeTra «XUMUs» MpeJjrosiaraeT Hajauude B MPo¢eCcCHOHATBHOM
obpa3oBaTe/ibHOM OpraHu3alvu, peaan3yoleil 06pa3oBaTesibHYIO IPOrpaMMy CpeJiHero obiero odpasoBaHus B
nipezienax ocBoenusi OITOIT CITO Ha 6a3e ocHOBHOrO 001jero oOpa3oBaHusi, KabuHeTa XUMUM C JlabopaTtopueli u
71ab0PaHTCKOM KOMHATOM.

HOMEHIEHI/IE KabuHeTa YAOBJIETBODSAET TpeGOBaHI/IHM CaHI/ITapHO-SHI/I,IIEMI/IOJ'IOFI/II{ECKI/IX npaBui1I U
nopmartuso (CIT.2.4. 3648-20 «CaHUTapHO-3MMJEMUOIOTHUeCKe TpeOOBaHUS K OpraHU3arisM
BOCIIUTAHUS U 00yUeHHs], OT/bIXa M 03[J0POBJIEHHS] MOJIOZIEXKI»)

* cocraB yueOHO-MeTOANYeCKOro ¥ MaTepualbHO-TEXHIUECKOTO OCHALleHHsI KabrHeTa XUMUH BXOJST:

* HaTypa/bHble 00BEKTHI, MOJIETH, MPUOOPHI M HAOOPBI A1/t TOCTAHOBKHU JIEMOHCTPALIMOHHOTO U
YUEHUUEeCKOT0 IKCITePUMEHTa;

* TIeuaTHbIE U SKPaHHO-3BYKOBbIE CPe/ICTBA 0OYUeHus;

*  Cpe[CTBa HOBBIX MH(POPMAIIOHHBIX TEXHOJIOTH;

*  DeaKkTHUBBI

* TIepPeYHH OCHOBHOM U [JOTIOJIHUTE/IbHON yueOGHOM IuTepaTyphl;

BCIOMoraTesibHOe 060py/I0BaHKEe U MHCTPYKLVK;

*  OubnMoTeuHbIi GoHAI.

JINTEPATYPA

OcHOBHBbIE UCTOYHUKU:
*  OpxekoBckuit [1.A, Xumus ,/31."Muemo3una",2019
» Tabpuensu O.C. Xumus 10 k1acc 6a30Bbiii ypoBeHs," Ipoda”,2019
+ TabpuensH O.C.Xumus,"TIpocsewenue"”,2021

Jlono/IHUTe/IbHbIE HCTOUHHKH:
» Tabpuensn O.C. Xumus 10 k1 (6a3a). «/Ipoda», 2008



Tabpuensan O.C. Xumus 11 ki (6a3a). «/Ipoda», 2007
T'opkoBenko M.FO Xumus.IToypounbie pazpabotky, "Bako",2017
Opranunueckasi Xumusi, yuebHUK ," TTpocBemjeHue”,2012

WHTepHeT-pecypcer:

http://c-books.narod.ru  ( MTeparypa 1o Xumun)

http:/formulad44.narod.ru (Kypc opraHM4YecKoi XUMHH, TeCTbl, OHorpadum)

http://www.chemistry.ssu.samara.ru/ ( y4eOHUK 10 OPraHUUeCKON XUMHUM)

http://www.jergym.hiedu.cz/~canovim/vyhledav/variarity/rusko2.html (Ileprogndecka crucrema

XUMHUYECKHUX SHBMEHTOB)

http://lyceuml.ssu.runnet.ru/~vdovina/sod.html ( pacueTHble 3aauu 110 XUMUK)

http://www.chem.msu.su/rus/school/zhukov/welcome.html ( yue6Hoe mocobue no ob1jeli XMMuH,
9KCIIEePUMEHTAJTbHBIN YUeOHIK)

http://www.muctr.edu.ru/olimpiada/ (ArCTaHIIMOHHBIE OJTUMITAAZBI IT0 XUMUN)

http://www.chemistry.narod.ru/ ( onbIThI, TabuLIBL OMOT padmn)
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