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PACCMOTPEHO COI''TACOBAHO

Ha 3acenanuu LK 3aMecTuTeNb TUPEKTOpaA 10
0011e00pa30BaTeIbHBIX U YMP
€CTECTBEHHOHAYYHBIX

JIACLIMIUTMH

[Iporpamma yueonoit muctumimael OYJII1.10. Xumusi pa3paboraHa B COOTBETCTBUU C
TpeboBaHUsAMU (DeepaTbHOTO TOCYIApPCTBEHHOTO oOpa3oBaTelibHOTO cranaapra (mainee —DI'OC)
cpeaHero odmero oOpa3oBaHMs, PEKOMEHIAIMAMHU IO OPTraHU3allMH TOJyYEHHs] CPEIHEro OOIIero
o0Opa3oBaHHs B Ipeleiax OCBOEHHUS 00pa30BaTENbHBIX IMPOTPAMM CPEIHEro MPOQEeCCHOHATBHOTO
oOpa3oBaHus Ha 0aze OCHOBHOro oOmIero oOpa3oBaHMsS C Y4eTOM TpeOoBaHUi (enepambHbIX
rOCy/IapCTBEHHBIX ~0Opa30BaTENbHBIX CTAaHAAPTOB U IOJY4aeMOil CIEeUUaTbHOCTH CPEIHEro
npodeccuonanbHoro obpazoBanus (muchbMo JlemaprameHTa rocyJapCTBEHHOM MHOMUTHKU B cdepe
moAroToBku padounx kaapoB u IO MunobOpuayku Poccunm ot 17.03.2015 Ne 06-259), ),
MIPUMEPHON TIPOrpaMMBbl YICOHON TUCIIUIUIMHBI «XHUMHES ISl TPO(HEeCCHOHABHBIX 00pa30BaTeIbHBIX
OpraHu3anyii, pexoMeHmoBaHHOH @enepasbHBIM TOCYJAPCTBEHHBIM AaBTOHOMHBIM YUPEKICHUEM
«DenepanbHBIM MHCTUTYT pa3BuTHs oOpazoBanus» (nanee — PI'AY «DHMPOy) B kauecTBe NpuMeEpHOI
MIPOrpaMMBbI JJIsl pean3aliiii OCHOBHOM mpodeccruoHanbHON oOpazoBaTenbHO mporpamMmbl CITO Ha
6a3e OCHOBHOTO 0011ero 00pa3oBaHus ¢ OJIYYEHHUEM CpeiHero odiiero oopa3oBanusi, npoTokosn Ne 3
ot 21 urons 2015 r., peructpaunoHHbiii Homep penensun 385 ot 23 o 2015 r. LAY «OUPO».

Opzanuzayusa-paspadoomuux:
locynmapcTBeHHOE OFOJDKETHOE TMPOQECCHOHATBHOE 00pa3oBaTelbHOE YUYpekIAeHHEe MOCKOBCKOM
obnactu «CeprueBo-Ilocanckuii KOIIEmK».

Aemop-pazpabomuux:
PyzaeBa B.K. -penonasarens 'BIIOY MO «CeprueBo-Ilocaacknii Kommemx».
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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma obGmeoOpa3zoBarenbHoi yueOHoW aucuuruinabl OY/II1.10. Xumus npenHazHaueHa
IUIL U3YYEHUsI XUMHUH B Mpo(deccHOHAIbHBIX o0pa3oBarenbHbix opranuzanusax CIIO, peanusyromumx
o0pa3oBaTeNpHy0 MPOrpaMMy CpeaHEero oO0Iiero oOpa3oBaHUs B IMpeJesiax OCBOCHHS OCHOBHOM
npodeccuoHaibHON o0pazoBaTenbHOM nmporpamMMbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO OOIIETO
o0Opa3oBaHMs NP MOATOTOBKE KBaJTU(UIMPOBAHHBIX Pa0OUUX, CIYKALIUX, CHEIHAIUCTOB CPEIHErO
3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii DPI'OC cpemHero oOmiero ooOpa3oBaHUs,
NPEObSBISIEMBIX K CTPYKTYpe, COJCpKAHHUIO U pe3ylbTaTaM OCBOCHHUS YUeOHOH IUCIUILTMHBI
OVKZA.IL.10 Xumust , B cOOTBETCTBUU ¢ PexomeHIanusMu Mo OopraHu3allM MOJIYYEHHs] CPEIHEIO
obmero oOpazoBaHWsi B  Ipefelax OCBOSHHS  00pa3oBaTENbHBIX  MPOTPAMM  CPEIHEro
npogecCHOHATBLHOTO 00pa3oBaHusl Ha 06a3e OCHOBHOTO OOIIEro 0O0pa3oBaHMSA C y4eTOM TpeOOBaHUI
denepanbHBIX TOCYJApPCTBEHHBIX OOpPa30BaTEIbHBIX CTAaHAAPTOB M MOJy4aeMoOW MpoQeccuu HIn
CHEMAIbHOCTH ~ CpPEeAHEro  npodeccuoHanbHOro  oOpa3oBanHus  (mucbmo  JlemaprameHta
roCy/1IapCTBEHHOM MOJHUTUKH B chepe moaroroBku padounx kaapos u 1O Munobpuayku Poccun ot
17.03.2015 Ne 06-259).

Conepxanne nporpammbl OY JI.I1.11 Xumus HanpaBiieHO HA JOCTHXKEHUE CICAYIOIIUX Uelell:

. ¢dopmupoBaHue y 00y4YaIOMIMXCSl YMEHUS OIICHWBATh 3HAYMMOCTh XMMHYECKOTO 3HAHUS IS
Ka)X/IOTO YeIIOBEKa,

. dopmupoBaHre y OOYYalOUIMXCS ILEIOCTHOTO MPEJICTABICHUS O MHUPE M POJM XUMHUH B
CO3/IaHUU COBPEMEHHOW €CTeCTBEHHO-HAy4YHON KapTUHBI MHUPA; yYMEHUS OOBICHATH OOBEKTHI U
MIPOLIECCHl OKPYKAIOIIeH JEWCTBUTEIHHOCTU: MPUPOJHON, COLUANBHON, KYIbTYPHOU, TEXHUYECKOU
Cpelbl, — UCHOb3Ys ISl TOr0 XMMHUYECKHE 3HAHUS;

. pa3BUTHE y OOYYaIOIUXCS YMEHHH pa3indaTh (akThl U OLIEHKH, CPaBHHBATh OICHOYHBIC
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPHSIMU OIICHOK M CBS3b KPUTEPHUEB C OMPEACICHHON CHCTEMOM
LIEHHOCTEN, (OPMYIUPOBATH U OOOCHOBBIBATh COOCTBEHHYIO IIO3HUIIUIO;

. npuoOpereHne OOyYarOMIMMHUCS OMBITA PAa3HOOOPAa3HOW JEATENbHOCTH, IO3HAHHUA W
CaMOTIO3HAHUS; KJIFOUEBBIX HABBIKOB, MMEIONIMX YHHBEPCAILHOE 3HAUYEHHWE I Pa3IMYHBIX BUIOB
NeSTeNbHOCTH (HABBIKOB pELICHHs] MpoOJieM, MPUHATUS pEIleHUH, MOuCKa, aHanu3a U 0O0paboTKU
uHpoOpMalul, KOMMYHHKAaTHBHBIX HABBIKOB, HAaBBIKOB M3MEPEHMH, COTpYAHHUYECTBA, OE30MACHOIO
oOpallleHus C BELIECTBAMU B MIOBCEIHEBHON KU3HM).

B rmporpammy BKIIOYEHO coJepXkaHHME, HalpaBleHHOe Ha (OPMUPOBAHME Yy CTY/AEHTOB
KOMIIETEeHIINH, HeoOXoauMbIX 11 kKauecTBeHHOro ocBoeHuss OIIOIT CITO Ha 6a3e 0cHOBHOTO 00IIEro
oOpa3oBaHMsl C TMONy4YeHHEM CpeJHero oOmero o0pa3oBaHWs; MPOTPaAMMBI  ITOATOTOBKH
KBaJTM(UIIMPOBAHHBIX pabodunX, CIYKaIIUX, IPOTPaMMBbl TTOJATOTOBKH CIICIIUAIIMCTOB CPEIHETO 3BEHA
(TIIIKPC, MIICC3).

[IporpaMma MOXKET HCIONB30BATHCSA JPYTUMHU TMPO(ECCHOHATBFHBIMU 00pa30BaTEIbHBIMU
OpraHU3aIMsAMH, PEATU3YIOUUMH 00pa30BaTeIbHYIO MPOrpaMMy CpelHero oOImero odpa3oBaHUs B
npenenax ocsoenus OITOIT CITO na 6a3e ocHoBHOTO 0611eT0 0Opazosanwus (IIITKPC, TITICC3).



OBIIASA XAPAKTEPUCTUKA YYEFHOU JUCHUTIJIMHBI «XUMUS»

XuMHST — 3TO HayKa O BEUIECTBAX, MX COCTaBE M CTPOCHHMH, CBOWCTBAX M IPEBpAILCHUSIX,
3HAYEHUU XUMUYECKHX BEIIECTB, MAaTEPHUAJIOB U MTPOILIECCOB B MPAKTUUYECKOMN eATEeIbHOCTH YEeTIOBEKa.
Conepxanne obOmeoOpazoBaTenpHo yueOHOM mucnmminabl OYI.I1.10 Xwumus HanmpaBieHO Ha
YCBOEGHHE OOYYaIOIIUMUCS OCHOBHBIX IMOHSTHM, 3aKOHOB U TEOPHH XMMHUU; OBJIAJICHHE YMEHUSIMHU
Ha0II0/1aTh XMMHYECKUE SBJICHUS, TPOBOAUTh XUMUYECKUN SKCIIEPUMEHT, MMPOU3BOAUTH pacdeThl Ha
OCHOBE XUMHUYECKUX (OPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEAKIHil.

B mpomecce u3ydeHHs XMMHUU y OOYYaroIIMXCS Pa3BUBAIOTCS IO3HABATEIbHBIE HMHTEPECHl U
MHTEJUIEKTYyaJbHbIE CHOCOOHOCTH, TOTPEOHOCTH B CaMOCTOATENBHOM NPUOOpETEHHs] 3HAHWHA I10
XMMHAU B COOTBETCTBUU C BO3HHMKAIOIIMMHU JKU3HEHHBIMH IMPOOJIEMaMHU, BOCHHUTHIBACTCS OepekHOe
OTHOIICHHS K TMPHPOJIE, TOHUMAHUE 3JI0pPOBOr0 00pasa >KU3HU, HEOOXOAMMOCTH MpPEayNpexaCHUS
SIBJICHUH, HAHOCSIIIIMX BPeJl 3I0POBBIO U OKpYKaIOIIEeH cpefe.

OHM OCBaWBalOT MPHEMbI I'PAMOTHOTO, OE30MACHOrO HCIIOJIb30BAHMSI XUMHUYECKUX BEIIECTB U
MaTepuaoB, TPUMEHSEMbIX B OBITY, CEIbCKOM XO3siiicTBe U Ha mnpousBoacte. [lpu
CTPYKTYpUPOBAaHUU  cOAepx aHus  oOmeoOpa3oBarenbHOM  y4yeOHOW  OUCHUIUIMHBL s
poeCCHOHATIBHBIX 00pa30BaTENbHBIX OPTaHMU3ALUH, PEAM3YIOINX 00pa30BATEIbHYI0 HPOTPaMMy
cpennero obmiero oOpaszoBanusi B mpenenax ocBoeHusi OIIOIT CIIO na 6a3ze OCHOBHOrO OOIIETO
00pa3oBaHMsl, yUYUTHIBAIACh OOBEKTUBHAS PEATbHOCTh — HEOOJBIION 00bEM YacoB, OTITYIIEHHBIX Ha
M3ydyeHHEe XUMHUH M CTPEMIICHHE MaKCHMaJIbHO COOTBETCTBOBATh HJIESM PA3BUBAIOIIETO OOYUYCHHUS.
[ToaToMy TeopeTHdeckre BOIPOCH MAKCHMAIbHO CMEUIEHB K HaYally U3y4eHHUs! NUCLUHUIUINHBI, C TEM
YTOOBI OCTEAYIOUINI (PaKTUUECKUIl MaTeprall pacCMaTPUBAJICS HA OCHOBE U3yYEHHBIX TEOPHIA.

Peanuszanust NeAyKTHUBHOIO TMOAXOAa K M3YUYEHUIO XHMHHU CHOCOOCTBYET pAa3BUTHUIO TaKHX
JIOTUYECKUX ONEpaliii MBIIIJICHHS, KaK aHaJN3 U CUHTE3, 000011IeHne U KOHKPETU3aIusl, CPaBHEHUE U
aHAJIOTHsI, CUCTEMATH3AIMA U KITACCU(PHUKAIHS U JIP.

W3yuenne xuMuu B 1podecCHOHANBHBIX O00pa30BaTENbHBIX OpPraHU3ALUAX, PEATU3YIOIINX
o0pa3oBaTeNbHYIO MPOrpaMMy cpeaHero odriero oopaszoBanus B npesaenax ocsoenus OITOIT CITO na
0a3e OCHOBHOro o0mero oOpa3oBaHHs, UMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT MPOQPUIIs
npo¢eCCHOHATBHOTO 00pa3oBaHMsl. JTO BBIpAXAETCS B COAEP)KaHUU OOYYEHUs, KOJMUYECTBE YacoB,
BBIJIC/IIEMBIX Ha M3Y4YE€HUE OTAEIbHBIX TEM MPOTPAMMBI, IITyOMHE WX OCBOEHHUS OO0YYaroLIUMHMCH,
o0beMe 1 XxapakTepe NPaKTUYEeCKUX 3aHATHH.

ITpu ocBoenun npodeccuit CIIO u cneumansHoctelr CIIO ecTrecTBeHHO-HAyYHOrO MPOQUIT
npogeccHOHATBLHOIO 00pa3oBaHUsa XUMHUS HM3ydaeTcst Ha 6azoBoM ypoBHe PI'OC cpeanero obiuero
oOpazoBaHusl.

B conepxannn y4eOHON TUCHMIUIMHBI U1 €CTECTBEHHO-HAYYHOTO MPpoduist mpodhecCHOHAIBHO
3HAYMMBI KOMIIOHEHT HeE BBIJICNIEH, TaK Kak BCE €ro coJep)KaHHe SBJseTCs NPOPHUIHLHO
OPHEHTUPOBAHHBIM U HOCUT NMPO(HECCHOHAILHO 3HAYUMBIA XapaKTep.

B mpouecce wu3ydyeHus XMMHUM TEOPETUYECKHUE CBEACHUS JONOJHIIOTCS JIEMOHCTPAIMSIMH,
7a00paTOPHBIMM ~ ONBITAMM M TPAKTUYECKUMHU 3aHATUSAMH. 3HAUUTENBHOE MECTO OTBOJHUTCS
XUMHUYECKOMY OJKCmepuMeHTy. OH OTKpbIBa€T BO3MOXKHOCTh (OPMHUPOBaTH Yy 0Oydaromuxcs
CreMalbHbIE NpEJIMETHbIE yYMEHHUsS: padoTaTh C BELIECTBAMH, BBINOJHATH MPOCTbIE XUMHYECKUE
OTIBITHI, YYUTh O€30ITaCHOMY ¥ IKOJIOTHUYECKH TPaMOTHOMY OOpAIICHHUIO C BEIIECTBAMH, MaTepHaaMH
Y TIpOIIecCaMHt B OBITY M Ha TIPOHU3BO/ICTBE.

B mpomecce wu3ydeHHS XUMHH BaXHO (QOPMHUPOBaTH HWH(POPMANMOHHYIO KOMIIETEHTHOCTD
00yJaronuxcs.



Wzydenne obmeoOpa3oBaTenbHoii yuebnoit muctumumabl OYJI1.10.Xumust 3aBepimaercs
MOJIBEZICHUEM UTOTOB B (popme audpepeHIIMPOBaHHOTO 3a4eTa B paMKax MPOMEKYTOUYHON aTTeCTalluu
cryneatoB B mporecce ocBoeHus OIIOII CIIO c¢ momydeHueM cpeaHero oOImero oOpa3oBaHUS
(TITIKPC, IIICC3.)

MECTO YYEBHOM JAUCHUILIMHBI B YYEFHOM ILJIAHE

VYyeonas mucummimaa OYI1.10. Xumus sBiasercs yd4eOHBIM TPEIMETOM IO BBIOOpY U3
o0s3aTenpHOM npeameTHoi oonactu «EctecTtBennbie Haykn»y GI'OC cpennero o6mero oopa3oBaHus.
Yuebnas aucuummuHa OY [[.I11.10. Xumus BXoauT B 00111e00pa3oBaTeIbHBINA UK YI€OHOTO IUIaHa
OIIOIT CIIO mo crnerumanbaocTH 36.02.01 Betepunapusi, peanuzyemoil Ha 6a3e OCHOBHOTO OOIIEro
o0Opa3oBaHMs ¢ MOJIydeHHuEeM cpeaHero oodiero oopazosanus (IITICC3).

PE3YJIbTATBHI OCBOEHH S YYEFHOM JUCHUIIINHBI

OcBoenne conepxkanusa yueOHou mucuuranasl OYJI1.10. Xumus, oGecrieunBaeT AOCTUKECHHE
CTYJIEHTaMH CIEAYIOIIHNX PE3YIbTATOB:
. JUYHOCMHDbIX:
— YYBCTBO TOPAOCTH M YBAXXEHHSI K UCTOPUU U JOCTHMKECHHUSIM OTEYECTBEHHONM XMMHUYECKON HAYKU;
XUMHYECKH TPaMOTHOE TOBEICHHE B MPOGECCUOHATBLHONU NEATSIILHOCTH U B OBITY MIPH OOpAIICHUH C
XMMHYECKUMH BEILIECTBAMHU, MaTEpUAIaMU U MPOLECCAMMU;
— TOTOBHOCTh K TMPOJODKCHHIO OOpa3oBaHMs M TIOBBINICHUS KBalW(HUKaMu B W30paHHOM
POECCHOHAIBHON JEATEIHPHOCTH U OOBEKTUBHOE OCO3HAHHE POJM XMMHYECKUX KOMIICTCHIIUN B
ITOM;
— YMEHHE HMCHOJIb30BaTh JOCTUKEHUS COBPEMEHHOW XMMUYECKOM HAyKH U XUMHUYECKUX TEXHOJIOTHI
JUIS. TIOBBIIIICHHUSI COOCTBEHHOTO WHTEIUICKTYaJbHOTO PAa3BUTHUS B BBIOpAHHOW MPOQECCHOHATHHON
JICSITEIILHOCTH;
. MeTanpeaMeTHbIX:
— WCIOJIb30BaHHUE PA3JIMYHBIX BUIOB MO3HABATEIBHOM IESITEIBHOCTH U OCHOBHBIX MHTEIICKTYaIbHbBIX
omeparii (IMOCTAaHOBKM 3ajauyd, (HOPMYIMPOBAHHUS THUIOTE3, aHajiW3a M CHUHTE3a, CpPaBHEHUS,
00001IeHNs, CHCTeMaTU3allii, BBISIBICHUS MPUYUHHO-CIEACTBEHHBIX CBsI3€d, MOWCKAa aHaJoroB,
(dbopMynMpoBaHUs BHIBOJIOB) JUISI PEIICHUS TMOCTABJICHHOMN 3a/lau, MPUMEHEHHUE OCHOBHBIX METOJIOB
Mo3HaHUsS (HAOMIOACHUS, HAYYHOTO SKCIEPUMEHTA) A1 W3YYECHUS Pa3IMYHBIX CTOPOH XUMHYECKHX
O00BEKTOB U MPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHCA B MPOQPECCHOHATBHON
chepe;
— WCIOJIb30BAaHUE PA3IMYHBIX HMCTOYHUKOB JJIsl TOJYYEHHUsS XUMHYECKOW HWHGOpMAIUH, yMEHHUE
OIICHUTH €€ JIOCTOBEPHOCTD JIJISl JOCTHIXKEHHUS XOPOIINX PE3YJILTATOB B MPO(hecCHuOHATBHOM cdepe;
. npeAMeTHbIX:
— c(opMHpPOBAaHHOCTH TPEICTABICHHI O MECTe XMMHUU B COBPEMEHHON Hay4yHOW KapTHHE MHpA;
MOHMMAaHUE POJM XUMHUU B (OPMUPOBAHUU KPYyro3opa ¥ (PyHKIMOHAIBHON TPaMOTHOCTH YelIOBEKa
JUISL pELIEHUS IPAKTUYECKUX 3a]1ay;
— BJAJACHUE OCHOBOIIOJAralOlMMU  XUMHUYECKUMU IIOHATUSAMH, TEOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOW;
— BJIAJCHUE OCHOBHBIMH METOJAMH HAyYHOTO TMO3HAHMUS, UCIOJIb3yeMBIMU B XUMHUH: HAOIIOJCHUEM,
OMHMCAaHUEM, HW3MEPEHHEM, OKCIIEPUMEHTOM; YMEHHE oOpabaThiBaTh, OOBSICHATH pPE3YyIbTAThI



MIPOBE/ICHHBIX ONBITOB U JEJaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSATh METOJIbI MO3HAHMS
P PEILLICHUU MPAKTUYECKHUX 3a/1a4;

— c(hOpPMHPOBAHHOCTh YMEHHS JaBaThb KOJMYECTBEHHbIC OIIGHKM W TPOU3BOJUTH pPACUEThl 110
XUMHAYECKUM (hOpMyJIaM U ypaBHEHUSIM;

— BIIaJICHUE MIPABUJIAMU TEXHUKH 0€30MaCHOCTH MPH UCIOIb30BAaHUH XUMHUUECKHUX BEIIECTB;

—  chOpPMHUPOBAHHOCTh COOCTBEHHOW TMO3ULMU IO OTHOIICHHWIO K XHMMHUYECKON HH(popMaIui,
MOJIy4aeMOi U3 pa3HbIX HCTOUYHUKOB.

COJIEP)KAHUE YYEBHOM JUCITATLINHBI

Beenenue
HaquHe MCTOAbI ITIO3HAaHHA BCIICCTB M XHMMHUYCCKUX sBiacHUH. Poib 9KCIICPUMCHTAa U TCOPHU B
XUMUHU. 3HaueHue xumuu npu ocBoeHun npodeccuit CIIO u cnenumansHocTeit CIIO ectecTBeHHO-
Hay4YHOTro npoduist npodheccuoHaIbHOro 00pa3oBaHUsL.

1. Oprannyeckasi Xumus
1.1. IlpeameT oprannyeckoit xumuu. Teopusi CTPOEHUSA OPraHUYECKUX COETUHEHUI.

[Ipenmer opranuueckoil xumuu. IloHdaTne 00 OpraHMYECKOM BEIIECTBE M OPraHUYECKOH XHMUHU.
Kpartkwuii ouepk MCTOpUU pa3BUTHS OPTaHUYECKOW XUMUH. Butamusm u ero kpymenue. OcobeHHOCTH
CTPOECHUS OPTraHUYECKUX COeMHEHUI. KpyroBopot yriepoaa B mpupo/ie.

Teopusi crpoennss oprannyeckux coequHennii A.M.BytiepoBa. IIpennocsuiku co3ganus Teopuu
cTtpoeHus. OCHOBHBIE MOJNOXKEHUS Teopuu crpoeHus A.M.bytnepoBa. XuMmMudeckoe CTpOEHUE U
cBolicTBa opraHuuyeckux BeuiecTB. Ilonstue 06 wu3omepun. CrocoObl OTOOpa)keHUS CTPOCHUS
MoJIeKyJbl (opMynbl, mMozaenu). 3HadeHue Teopun A.M.bytiepoBa ans pa3BUTHS OpraHMYECKOMN
XUMHH U XMMHUYECKHUX IIPOTHO30B.

Crpoenue aroma yriaepojia. DIEKTpOHHOE 00JIako M OpOUTalb, S- U p-opOUTaIu. DIEKTPOHHBIE U
ANEKTpOHHO-Tpaduyeckue GopMyiabl aToOMa yriepoaa B OCHOBHOM M BO30YKJIEHHOM COCTOSHUSIX.
KoBasienTHast XuMu4ecKasi CBsI3b M €€ Kilaccu(uKaius mo crnocoo0y nepekpuiBaHus opouTaieu (c- u m-
cs3u). [lonstue ruOpuauzanuu. Paznuunble Tumsl ruOpuau3anvu U (GopMa aTOMHBIX opOuTasnei,
B3aMMHO€ OTTAJIKMBaHNWE THOPUAHBIX OpOUTaNEel U X PACIONI0KEHUE B IPOCTPAHCTBE B COOTBETCTBUU
C MHUHUMYMOM OJHEpruu. l'eoMeTpus MOJEKyJd BelIeCTB, OOpPa30BaHHBIX AaTOMaMHU YIjiepojaa B
Pa3UYHBIX COCTOSHUSAX TMOPHIU3AIIH.

Knaccupuxanusi opranmveckux coeamHenmii. Kiaccuduxanus opraHudeckux BeLIECTB B
3aBHUCHUMOCTH OT CTpoeHHus yriepoaHoi uemnu. [Tonstue ¢pyHxkuumonansHoW rpynnsl. Kiaccuuxkanms
OpPraHMYECKUX BEIIECTB MO TUIY (PYHKLIMOHAIBHOM TPYIIIBI.

OCHOBbI HOMEHKJIATYPbI OPraHMYeCKUX BewlecTB. TpuBHANbHBIC Ha3BaHusA. PannoHanbHas
HOMeHKIaTypa kak npenmectseHHnna HomeHknatypel [UPAC. Homenknatypa [UPAC: npuHiumns
o0pa3oBaHMs Ha3BaHW, CTApUIMHCTBO (YHKIMOHAIBHBIX TpYMN, MX 0003HaueHHe B mpedukcax u
cyd¢pukcax Ha3BaHUN OPraHMYECKUX BEIIECTB.

Tunbl XMMHYECKHMX CBfi3el B OPraHMYeCKHX COCIMHEHHMAX M CIOco0bl HMX pa3pbiBa.
Knaccugukaiuss KOBaJeHTHBIX CBsI3€H MO 3JEKTPOOTPHUIATEIBHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY
NepeKpbIBaHusl OpOuTaNell, KpaTHOCTH, MEXaHU3My 00pazoBaHus. CBs3b NPUPOJIbI XUMUYECKON CBSI3U
C TUIIOM KPHUCTAJUIMYECKOH pelIeTKH BellecTBa U ero pU3n4ecKuMH CBOWCTBaMU. Pa3pbiB XuMU4ecKon
CBSI3M Kak Ipoliecc, oOpaTHbI ee 00pa3oBaHHIO. ['OMOIUTHYECKUN U T€TEPOJUTHUECKHUI pa3phbiBbI



CBsI3€H, UX COIOCTaBJICHUE C OOMEHHBIM M JOHOPHO-aKIENTOPHBIM MEXaHH3MaMH MX OOpa3oBaHUS.
[TonsaTne cBOO6OAHOTO pasuKaia, HyKJIeo(UIbHON U 3EeKTPOPHIBHON YaCTHUIIBI.

Knaccudukanusa peakuunii B oprannyeckoid xumum. [loHsATHE O TUIIAX U MEXaHMU3MaxX peakUuil B
opranuueckoit xumun. Cyoctpar u pearent. Kimaccudukamnust peakuuii 1o U3MEHEHHUIO B CTPYKTYype
cyOcTpara (mpucoeqUHEHHE, OTLICIUICHHE, 3aMelleHHue, H30Mepu3alus) U THUIy pearcHra
(pamukanbHble, HyKIeo(hUIbHBIE, JnekTpodmibHbie). Peaknmu mnpucoenuHenus (AN, AE),
smumunupoBanus (E), 3amemenus (SR, SN, SE), uzomepuzarnuu. Pa3HOBUAHOCTH peaKIuii KaKI0TO
TUIA: TUAPUPOBAHUE U JIETUAPUPOBAHME, TAJION€HUPOBAHUE M JEraJIOTCHUPOBAHME, TUApPATALHS U
JNeruapatanus, TCUAPOTraJION€HUPOBAHUE W JErMAPOTAIOTEHUPOBAHHME,  MOJUMEpU3alus U
MOJIMKOHICHCAIUS, TIeperpynnupoBka. OcoOEHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil B
OPraHU4eCKON XUMHH.

CoBpeMeHHbIE NpeACTABJCHHS 0 XMMHMYECKOM CTPOCHMH OpraHu4yeckux BemecTB. OCHOBHBIE
HaIpaBJIeHUs1 pa3BUTUS Teopuu ctpoeHus A. M. ByrnepoBa. M3oMepus opraHMuecKux BEIIECTB U €€
BUIbl. CTPYKTypHas U30MEPHS: MEXKKIIACCOBasA, YIJIEPOIHOIO CKEJETa, IMOJO0KEHHSI KPAaTHOM CBSA3M U
¢dbyHkMoHanbHOU rpynmbl. [IpocTpancTBeHHass u3oMepus: TeomeTpudeckas U ontudeckas. [lonsarue
aCUMMETPHUYECKOT0 LIeHTpa. buosiornueckoe 3HaueHUE ONTUYECKOM H3oMepuu. B3zaumHoe BiMsiHUE
aTOMOB B MOJIEKYJIaX OPraHUYECKUX BEHIECTB. DJIEKTPOHHBIC 3((HEKThl aTOMOB M aTOMHBIX TPyII B
OpPTaHUYeCKUX MoJeKynax. WHAYKIUOHHBIA 3(PQEKT, MOJOKHUTENbHBI W OTPHULATENbHBINA, €ro
ocobeHHOCTH. Me3omepHbIit 3pdekT (3 dekT conpspreHus), ero 0COOCHHOCTH.

Hemoncmpayuu

Komnekuun opraHmdeckux BellecTB (B TOM YHCJE JIEKAPCTBEHHBIX IIperaparoB, KpacuTelei),
MaTepuasoB (MPUPOIHBIX U CHHTETHUECKHUX KAaydyKOB, IJIACTMACC U BOJOKOH) U M3ACTUN U3 HHUX
(HuTEeH, TKAHEH, OTAETOYHBIX MATEPUATIOB).

Monenu monekyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTepx«HeBble U 00bEMHBIE.

Monenu oTTalKuBaHus THOPUIHBIX OPOUTANEH C TOMOIIBIO BO3AYIIHBIX HIAPOB.

B3aumopeiicTBue HaTpHs C 3TAHOJIOM U OTCYTCTBHE B3aUMOJICHCTBUS C IUITUIOBBIM 3()UPOM.

OnbIThI, MOATBEPKAIOLIME HATMYKE (PYHKIMOHAIBHBIX IPYII Y COEAMHEHUH Pa3IMYHbIX KJIACCOB.
Jlabopamopnuiii onvim

W3rotoBnenne Mozened MoJeKyl —TIpEACTaBUTENEH  pa3IUYHBIX KJIACCOB  OPraHUYEeCKUX
COCIMHEHUM.

Ilpakmuueckue 3anamus.

KauecTBeHHBIN aHAJIN3 OPraHUYECKUX COEINHEHUI.

1.2. IIpeaesbHbIE YII€BOAOPOABI

I'omoutornueckuii psa ajnkanoB. [Tonarue o6 yrinesogoponax. OCOOEHHOCTH CTPOCHUS MPEAETbHBIX
yIJIE€BOAOPOAOB. AJKaHbl KaK MPEICTaBUTENINM IPEJIENbHBIX YIJI€BOAOPOAOB. OIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI METaHa W JPYruxX QJIKaHOB. [ OMOJOrMYecKMH psAx u
nzomepus napapuHoB. HopmanbHOe U pa3BeTBIEHHOE CTpOEHHUE yriiepoAHoil nenu. HomeHknaTypa
QJIKAaHOB U JIKWJIBHBIX 3aMecTuTeneid. @u3ndeckue CBOMCTBA aJIKaHOB. AJIKaHbl B IPUPOJIE.
Xumuueckue cBoiicTBa ajkaHoB. Peakuun SR-tumna: ramorenunpoBanue (pabotsl H. H. Cemenona),
HutpoBanue 1o KoHoBasoBy. MexaHn3M peakuuM  XJOpUPOBaHUS  alKaHOB. Peaknumn
JNETUIpUPOBAHUs, TOPEHUS, KATAJIUTUYECKOIO0 OKHCIICHHs alKaHOB. KpEeKWHI ankaHoB, pa3jaudHbIe
BHJIbI KPEKHHIa, IPUMEHEHHE B IPOMBIIUICHHOCTH. [Iuponn3 u KoHBepcusi MeTaHa, W30MepH3anus
QJIKaHOB.



IIpuMeHeHne U cnocoObI MOMy4YeHHs aaKaHoB. OOIacTH NPUMEHEHHUs alKaHOB. [IpOMBIIIICHHBIE
CIOCOOBI TMONMYyYCHHs aJKAHOB: TMOJIYYCHHE W3 TPUPOAHBIX HCTOYHUKOB, KPEKHUHI Iapa(uHOB,
MOJIyYeHHE CHUHTETUYECKOTO OCH3MHA, razudukanus yris, THAPUpOBaHME aikaHoB. JlabopaTtopHbie
CIOCOOBI OTYYCHHUS AJIKAHOB: CHHTE3 Biopua, nekapOoKCHInpoBaHue, THAPOIU3 KapOuaa alfoOMUHUS.
Huknoankansl. ['oMonmormyeckuii psa ¥ HOMEHKJIATypa LHMKIOAJIKAaHOB, HMX oOmas Qopmyna.
[TonsiTHEe O HANMpsHKEHUH IMKIA. M30MepHs HIUKIOATKAaHOB: MEXKKIIACCOBas, YIIEPOJHOTO CKEJeTa,
reomerpuueckas. [lomydenume u ¢Qusndeckue CBOICTBAa IMKIOANKAHOB. XWMHWYECKHE CBOICTBA
muKIoankanoB.  Crierduka CBOMCTB IUKIOAJIKAHOB C MaJbIM  pa3MepoM LUKiIa. Peakunm
NPUCOSINHEHNUS U PAAUKAIBHOTO 3aMEIICHUSI.

Jemoncmpayuu

Mogenu MoKy MeTaHa, IPYTUX ajlKaHOB, PA3IMYHBIX KOH(OpMAIMil IMKIIOTEKCaHa.

PacTtBopenue napaduna B OeH3UHE U UCTIAPEHHE PACTBOPUTENS U3 CMECH.

[TnaBnenue napaduHa U €ro OTHOIIEHUE K BOAE (PaCTBOPUMOCTD, INIOTHOCTh, CMAYHBAHHE).
Pa3nenenue cmecn OEH3MH — BO/Ia C TOMOUIBIO JIETTUTEIEHON BOPOHKH.

['openne MeraHa, mnpomnaH-OyTaHOBOW cMecH, MapaduHa B YCIOBUSAX HM30BITKA W HEIOCTaTKa
KHCIIOPOJA.

B3pbIB cMecH MeTaHa ¢ BO3yXOM U XJIOPOM.

BoccranoBneHne OKCHIIOB TSKEIBIX METAJUIOB TTapahuHOM.

OTHoOIIEHNE UKIIOTeKCaHa K OpOMHOM BOJ/Ie ¥ pacTBOPY IEpPMaHTaHaTa KaJusl.

Jlabopamopnyvie onvimui

N3roToBneHue Mozaeael MOJIEKYI aJIKaHOB U TAJIOTCHAIKAHOB.

H3rotosnenue napaguHUpOBaHHON Oymaru, UCTIBITAHHE €€ CBOMCTB: OTHOIICHUS K BOJIE U )KUPaM.
OOHapy»XeHHue BOJIbI, CaXH, YTIICKHCIIOTO ra3a B MPOJYKTaX TOPEHUS CBEYH.

O3HaKOMJICHHE CO CBOWMCTBAMHU TBEPIBIX NapaMHOB: IUIABJICHUEM, PAaCTBOPUMOCTBIO B BOJE M
OpPraHMYECKUX PACTBOPHUTENSX, XUMHYECKON HHEPTHOCTBIO (OTCYTCTBHEM B3aMMOJICHCTBUS C OPOMHOMN
BOJIOH, pacTBOpaMH NEpMaHTaHaTa KaJusl, THIPOKCHIa HATPHS U CEPHOU KUCIIOTHI).

IIpakmuueckoe 3anamue

N3omeprs 1 HOMEHKIIATypa aJIKaHOB

1.3. DTnjieHOBbIE U INEHOBBIE YIJIEBOAOPOAbI

I'omonornueckunii psax aaIKeHOB. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI dTUIIEHA U
asikeHoB. ["'omonornyeckuii psa u oduast popmyna aqkeHoB. M3oMepHs 3TUIEHOBBIX YIIIEBOIOPOJIOB:
MEXXKJIACCOBasi, YIJIEPOJHOTO CKeJeTa, MOJOXKEeHUs KpaTHOM cBs3M, reomerpuueckasi. OcobeHHOCTH
HOMEHKJIATypbl 3TWJICHOBBIX YIJIEBOJAOPOJOB, HA3BaHUS BAXHEHIIMX paaukanoB. Puszndeckue
CBOMCTBA AJIKEHOB.

XHMHYeCKHEe CBOMCTBA AJIKEHOB. DJIEKTPO(UIbHBIN XapakTep peakluil, CKIOHHOCTb K peaklusM
IIPUCOECIUHEHMS, OKHCIEHUs, noguMepuszanuu. IIpaBuno MapkoBHHKOBA M €ro 3JIEKTPOHHOE
o0ocHOBaHHe. Peakiuy TrajJoreHHpOBaHUS, TMIPOTAJIOr€HUPOBAHMS, TUApATAllUd, T'HJIPUPOBAHUS.
Mexannsm AE-peakunii. [lonsitTue o peakumsax mnonuMepusanuu. l'opeHue ankeHoB. Peakuun
OKHCIICHHS B MATKHX M JKECTKUX YcloBUsX. Peakuuss Barnepa m ee 3HaueHue JUisi oOHapy>KEHHs
HEIPEACIBbHBIX YIVIEBOJOPOIOB, IIOJYYECHUS TTTUKOICH.

IlpumeHenne W cHoco0bI MOJYy4YeHHMs] aJKeHOB. lCrMoab30BaHWE BBICOKOW PEAKIMOHHOU
CHOCOOHOCTH aJIKEHOB B XMMHYECKOW MpOMBIINIIEHHOCTU. [IprMeHeHue s3TuieHa W MpoIuJIeHa.
[IpoMmbliieHHBIE CIOCOOBI TOMYYEHHUS] aIKeHOB. Peakuuu erupupoBaHHsl M KPEKHHra alIKeHOB.
JlaGopaTopHbie CrIOCOOBI MOTYyUYEHUS aTKEHOB.



Ankanuensbl. [TorsTre u xinaccudukanus IUEHOBBIX YTIIEBOJAOPOIOB MO B3aUMHOMY PACIOJIOKEHUIO
KpaTHBIX cBsized B Molekyne. OCOOEHHOCTH JJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS
CONPSOKEHHBIX JueHOB. llonstme o m-3;MeKTpoHHOM cucrteme. HoMeHknaTypa JIHEHOBBIX
yraeBoaopoaoB. OCOOCHHOCTH XHMHYECKHX CBOMCTB COMPSOKECHHBIX JHCHOB KakK CIEACTBHE UX
AJIEKTPOHHOTO cTpoeHus. Peakumum 1,4-npucoenuuenus. Ilomumepusanus aueHoB. CrocoObl
MOJIy4YEHHUsl JUEHOBBIX YrieBoaopoaoB: pabotrel C. B. JleOexeBa, neruapupoBaHUE aJKaHOB.
OcHOBHbBIC NMOHATHS XMMHH BbICOKOMOJICKYJISIPHBIX COeJIMHeHHMIl (HA mpuMepe NPOAYKTOB
NOJMMEPU3ALHMH AJIKCHOB, AJKAJIMEHOB M HMX TaJOreHNpOU3BOAHBIX). MoHOMep, noymmep,
peakuys NoJUMEpPU3alUU, CTENEHb MOJUMEPU3ALNH, CTPYKTYPHOE 3B€HO. THIIbI MOJUMEPHBIX LENEH:
JIMHENHbIE, pa3BETBICHHbIC, cluTbie. [loHATHE O cTepeoperyiapHbIX mnoiauMepax. I[lomumepst
TEpMOIUIACTUYHBIE U TepMOpeakTUBHbIE. [IpencraBienue o miacrmaccax u anacromepax. [lonuatuiien
BBICOKOTO M HU3KOrO JaBJICHHs, €ro cBorcrBa u npuMeHeHue. Karanusartopsl Lluriepa — Harra.
[TonunponuieHn, ero NpUMEHEHHE U CBOWCTBA. lamoreHcojepikamye IMOJIUMEPH:  Te]IoH,
nonuBuHUIXJIopuA. Kayuyku HaTypanbHbli U cuHTeTndeckue. Cononumepsl (0yTaaueHCTUPOIbHBIN
Kayuyk). Bynkanuzanus kaydyka, pe3uHa 1 300HHUT.

Hemoncmpayuu

Mopenu MONeKyI CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX U30MEPOB AJIKEHOB U aJIKaJMEHOB.

Komnexnus «Kaydyk u pesuHay.

Henonumepuzamusi kaydyka. CrymieHue MIIEYHOTO COKa Kay4yKOHOCOB (MoOJioudasi, OJyBaHYMKOB,
¢dukyca).

Jlabopamopuvie onvimot

OObnapy>keHue HenpeAeNbHbIX COSTUHEHUI B KEPOCHHE, CKUITUIAPE.

O3zHakoMJIeHHE ¢ 00pa3amMy MOJIUATUIICHA U TOTUIIPONIICHA.

PacnioznaBanue o0pas3IoB ajJKaHOB U aJTKEHOB.

IlIpakmuueckue 3anamus

[TonydeHue sTUEHA IEeruapaTalueil ITUIOBOTO CIIUPTA.

1.4. AueTnjieHOBbIE YIJIEBOOPO/bI

I'omonornyeckunii psi ATKMHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE ALlETHIIEHA, U JPYTUX
ankuHOB. ['omosnoruueckuit psny u oOmas ¢opmyna ankuHoB. HoMmeHknaTypa aneTHICHOBBIX
yriaesogopoaos. M3omepus MexKKIaccoBasi, yriepogHOro CKeIeTa, MOJI0KEHU! KPaTHOU CBS3H.
XuMu4yeckHe CBOMCTBA M NpUMeHeHHMe AJTKHHOB. OCOOEHHOCTH peakIuil MpHCOeIUHEHHS IO
TPOWHOM yraepoa-yriaepogHon ceasu. Peakuust Kyueposa. [IpaBuno MapkoBHMKOBaA IPUMEHUTEIBHO
K aneruieHaMm. [loaBM>KHOCTH aToMa Boiopoa (KHCIOTHbIE CBOMCTBA alKUHOB). OKHCIEHUE aJIKUHOB.
Peakuus 3enunckoro. [IpuMeneHune aneTuneHoBbIX yriaeBoaopoaos. [lonuBuHunanerar.

Iosyuenne ankuHoB. [lonyuenue aneTuaeHa NUpoIU30M METaHa U KapOUIHBIM METO/I0M.
Hemoncmpayuu

Monenu MONeKysbl aETHIIEHA U IPYTUX aTKUHOB.

[Tony4yenue ameTuneHa M3 KapOuja Kaiblus, O3HAKOMJIEHHE C (U3NYECKMMHU U XUMHUYECKUMH
CBOWCTBaMHM alleTHJIEHA: PACTBOPUMOCTHIO B BOJI€, TOPEHHEM, B3aUMOJIeiiCTBHEM ¢ OpOMHON BOJOM,
pacTBOpOM IepMaHraHata kanus, consimu meau (I) u cepeOpa.

Jlabopamopnwtit onvim

N3roroBnenune moenei MOJIEKYJT aIKHHOB, UX U30MEPOB.
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1.5. ApomaTu4eckue yrieBoa0poabl

I'omosiornyeckuii paa apeHoB. beH301 Kak IpeacTaBUTENb apeHOB. Pa3Burue IpeacTaBieHU O
crpoenuu Oen3ona. CoBpeMEHHBIE MPEACTABICHHS 00 JIEKTPOHHOM U MPOCTPAHCTBEHHOM CTPOCHUU
Oenzomna. OOpa3oBaHue apoMaTHYeCKOW T-cucTeMbl. ['omosoru OGeH30ia, UX HOMEHKJIATypa, o0mas
¢dopmyna. HomenkiaTypa s JAM3aMELICHHBIX IIPOM3BOAHBIX O€H30i7a: OpTO-, MeTa-, Mapa-
pacrioniokeHue 3amectureneid. dusnueckue cBoiicTBa apeHoOB.

XuMHuyecKde CcBoiicTBa apeHoB. llpumeppl  peakumii  3J€KTPOUIBHOTO  3aMEIICHHUS:
rajJlOreHUpPOBaHus, ankuwiupoBanus (karamuzatopsl @pupens — Kpadrca), HuTpoBanus,
cynbdupoBanus. Peakiuu ruapupoBaHHsS W NPUCOCTUHEHHs XJyopa K Oenzomy. OcobeHHOCTH
XUMHAYECKHX CBOMCTB TOMOJIOTOB OcH3071a. B3anMHOe BIMSHHE aTOMOB Ha MpPHUMEPE TOMOJIOTOB
apeHoB. OpueHTanus B peakusax aeKTpopuibHoro 3amemienus. Opuenrtantsl [ u Il pona.
IIpumenenne M mojydyeHue apeHoB. lIpupojaHble HCTOYHMKM apOMaTUYECKUX YIJIEBOAOPOJIOB.
Apomaru3anus ajlkaHOB U IIUKJIOAJIKaHOB. AJNKHJIMpPOBaHUE OEH301a.

Hemoncmpayuu

[lapocrepkHEeBbIE 1 00BEMHBIE MOJIETN MOJIEKYJT OEH30I1a, U €0 TOMOJIOTOB.

Paznenenune cmecu 6eH301 — BOJIa C MOMOIIIBIO JETUTEILHON BOPOHKH.

PactBopsitomiast  crnocoOHoCcTh OeH301a (IKCTPAKIMS OPraHUYECKUX W HEOPraHWYECKHUX BEIISCTB
OCH30JI0M W3 BOJHOTO pacTBOpa Mojaa, KpacuTelnel; pacTBOpeHHEe B OEH30JIe BEIIECTB,
TPYJHOPACTBOPUMBIX B BOJI€ (CEepbl, OEH30MHOMN KUCIIOTHI).

I'openue 6en3oua.

OtHowenue 6eH3oma Kk OpOMHOM BOJie, PaCTBOPY NEpMaHIraHaTa Kajusl.

[Tonyyenue HuTpoOEH307a.

O3HakomJieHHE C (U3MUECKUMH CBOWCTBAMM apOMATHYECKHUX YIJIEBOJOPOJIOB C HCIOJIb30BAaHUEM
pactBoputenss «ConpBeHT». M3rotoBineHne u HCHOIb30BaHME IpOCTellIero mnpubdopa s
xpomatorpadum.

[Tonyuyenue OeH30na JEKApOOKCHUIMPOBAHHEM OCH30MHOM KHUCIOTHI. llomydenne u paccioeHue
sMyJbcuM OeH3oa ¢ Bogoi. OTHoIIeHne OeH30J1a K OpOMHOMN BOJIE U pacTBOPY IMEpMaHIraHaTa Kajusl.

1.6. IlpupoaHbIe HCTOYHUKH YIIEBOAOPOI0B

Hedrs. Haxoxnenue B npupoje, cocTaB U Gpusndeckue cBoicTBa HeGTH. TOIIMBHORHEPreTHUECKOE
3HayeHue HedTH. [IpomelnuieHHas nepepaboTka HepTH. Pextudukanns HedTH, OCHOBHbIE (QpaKLUuU
ee pasJiesieHusi, UX HCIoNib30BaHue. Bropuunas mnepepaboTka HedTenpoaykToB. Pektudukarus
Ma3zyTa NpU YMEHbIIEHHOM JAaBiieHuu. KpekuHr HedrenpoaykToB. PaziuuHble BUABI KpEKUHTa,
pabotel B.I'.IllyxoBa. M3omepuzanus ankaHoB. AJIKWJIMPOBAHHUE HEIPENEIbHBIX YIIJIEBOIAOPOJIOB.
Pudopmunr Heprenpoaykron. KauectBo aBTOMOOMIBHOTO TOIUIMBa. OKTAaHOBOE YHUCIIO.

IIpupoaublii U nonyTHLIN HeTsAHOM ra3sl. CpaBHEHHE cOCTaBa MPUPOIHOTO U MOMYTHOTO

ra3oB, UX MPAKTUYECKOE UCIIOJIB30BAHHUE.

Kamennbiii yroab. OCHOBHBIE HamlpaBlI€HUS MHCIOJIb30BaHUS KaMeHHOro yrid. KokcoBaHue
KAMEHHOTO YIUIA, BaXHEHIIME NPOAYKTHI O3TOr0 Mpolecca: KOKC, KAMEHHOYIOJbHas CMoJa,
HazcMmonbHas Bojaa. CoeauHEeHMs, BBIACIAEMbIE W3 KaMEHHOYTOJIBHOM cMoubl. IIpomykrsl,
MoJTydaeMble W3 HAJACMOJBHOW BOJBI. OJKOJOTHYECKHE AaCTEKThl JOOBUM, TMEepepadOTKu W
UCIOJIb30BAaHUS TOPIOYNX UCKOMAeMBbIX.

Hemoncmpayuu

Komnekuus «IIpupogHbie HICTOYHUKH YTIEBOJIOPOIOBY.
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CpaBHeHHE MPOLIECCOB TOPEHUS HE(PTH U IPUPOTHOTO Ta3a.

O6pa3zoBanue He(YTAHON TUIEHKN Ha TOBEPXHOCTU BOJIBL.

Karanutuaeckuit kpekuHr napaduHa (Wi KepoCcHHa).

Jlabopamopnvie onvimoi

Onpenenenne HaIU4Us HEMIPEIENbHBIX YIIIEBOJIOPOJIOB B OCH3MHE U KEPOCHHE.

PacTBOprMOCTb pa3nuyHBIX HE(TENPOIYKTOB (OCH3MHA, KEPOCHHA, AM3EIBHOIO TOIUIMBA, BA3EIMHA,

napaduHa) ApyT B ApyTe.
1.7. 'mapokcuiibHbIE COeTMHEHMSI

Crpoenne u kjaaccupukanusi cnuproB. Knaccupukanus cnupToB MO THITY YIIEBOAOPOIHOTO
paaMKala, YMcily THAPOKCUIBHBIX TPYII M TUIIy aTOMa yIJIEpO/a, CBS3aHHOIO C TI'MIPOKCHIIBHOM
rpynnoi. DIeKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE TMAPOKCUIIBHON Irpynnbl. BiausHue ctpoenus
CIMPTOB Ha UX (pu3HMYecKue CBOWCTBA. MeKMOeKyIsipHas BOJOPOJHAs CBA3b. ['oMonornyeckuii psaj
IpEeJeNbHBIX OJHOATOMHBIX CIMPTOB. M30MepHs 1 HOMEHKIaTypa alKaHOJIOB, UX 001mas Gopmyia.
XuMHYecKHe CBOMCTBAa AJKAHOJO0B. PeakiMoHHas CIOCOOHOCTh TPEAETIbHBIX OJHOATOMHBIX
cnupToB. CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKHUX W HEOPraHWYECKUX COEIMHEHUH,
conepxkamux OH-rpynmy: kucinor, oCHOBaHUN, aM(OTEPHBIX COeAMHEHUH (BOJIbI, cTUPTOB). Peakuuu,
MIOJTBEPK/IA0IUE KHUCIOTHBIE CBOMCTBA CHUPTOB. Peakium 3aMenieHus] TMIPOKCUIBHOW TPYIIIBL.
MexxMoneKysipHasi JETHIpaTalys CIUPTOB, YCJIOBUS OOpa3oBaHHs MPOCTBHIX 3GUpoB. CroKHBIE
5QUpbl HEOPraHMYECKUX ¢ OPraHMYeCKHX KHUCIIOT, peakmuu dTepudukanun. OKucieHue u
OKHCIIMTEIbHOE JIETUPUPOBAHUE CIIUPTOB.

Cnoco0bl mosydyeHusi cnMpTOB. ['MAponu3 rajoreHaqkaHoB. I'mapaTanus ajakeHOB, YCIOBHUS €€
npoBezeHus. BoccranoBienue kKapOOHMIBHBIX COETMHEHUH.

OtaesbHbIE NPEACTABUTENHN AJTKAHOJIOB. MeTaHOJ, €ro MPOMBIIUIEHHOE MOJIyYeHHE U IPUMEHEHUE
B IPOMBIIUICHHOCTH. buonmorndeckoe neiictBue Meranona. Cnenmduyeckre crocoObl MOTydeHHUs
STUJIOBOTO cnupra. PU3HOIOrHYECKOE IEUCTBUE 3TAHOJA.

MHoroaromubie cnupThl. M3omepus M HOMEHKIAaTypa NpPEICTaBUTENEH IBYX- M TPEXaTOMHBIX
cnupTtoB. OCOOEHHOCTM XMMHMUYECKHX CBOMCTB MHOIOATOMHBIX CIHMPTOB, MX KayeCTBEHHOE
obHapyxeHue. OTAenbHbIE MPEICTaBUTENN: STHICHTINKOb, TIHLIEPHH, CIOCOObI MX IOIyYeHUs,
IIPAKTUYECKOE IPUMEHEHHUE.

®eHos1. DIIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTpoeHHe (heHoa. B3anMHoOe BIUsSHHE apoMaTHUYECKOro
KOJIbLIA ¥ THJIPOKCUIIBHOM I'PYIIIIBL.

Xumuueckue cBOMCTBa (peHosa kak (YHKIHS €ro XMMHYECKOro cTrpoeHus. bpomupoBanue (eHoma
(kauecTBEHHass peaklus), HUTpoBaHUE (MMKPUHOBAas KHUCIIOTa, €€ CBOWCTBAa WU INPUMEHEHHE).
OObpazoBaHue OKpalleHHbIX KoMIuiekcoB ¢ noHoM Fe3+. Ilpumenenue genona. [lonyuenue denona B
MIPOMBIIIJIEHHOCTH.

Hemoncmpayuu

Mogenu MoIeKys CIUpTOB U (PEHOJIOB.

PacTBOpHMOCTB B BOJIE aJIKaHOJIOB, ATUIICHIJIMKOJIA, TIUIEPHHA, (PeHOoa.

CpaBHEHHE CKOPOCTH B3aUMOJCHCTBUS HATPUsS C ATAHOJIOM, MPOMAHOJIOM-2, 2-METUIIPONAHOIOM-2,
TJINLEPUHOM.

[Tonyuyenne 6pomMaTaHa U3 ITaHONA.

Britecuenue ¢enoina u3 peHonsTa HaTpUs YroJbHOM KUCIOTOH.

Peakmus penona c popmanpaerumaom.

KauecTtBeHHbIe peakiuu Ha (HEeHOJI.
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3aBHCUMOCTH paCTBOPUMOCTHU (PEHOIIA B BOJIE OT TEMIEPATYPHI.

BiaumoneiictBue ¢eHona ¢ pacTBOPOM MICTIOYH.

Pacrnio3naBanue pacTBOpoB (eHONATA HATpUs U KapOoHaTa HaTpus (0apOOTax BBIIBIXaEMOTO BO3IyXa
WJIN IEUCTBUE CUJIBHOU KHUCIIOTHI).

PacnioznaBanue BOJIHBIX pacTBOPOB (heHOJIa U TIIUIEpUHA.

Jlabopamopuuvie onvimot

Pextuduxanus cmecu 3TaHOI — BOJA.

Oo6napy>keHue BOJIbl B a3€0TPOITHOI cMeCH BOJBI M 3TUIOBOTO CIHUPTA.

Ilpakmuueckue 3anamusn

N3ydenne cBOICTB ciupToB 1 (peHOIA

1.8. Ajdbaeruabl M KeTOHBI

I'omonornueckne psigbl aJbAerua0B U KeTOHOB. [loHsATHE O KapOOHWIBHBIX COEIUHEHUSX.
DJEeKTPOHHOE CTPOeHUE KapOOHUIIBLHOU Tpymmbl. M30MepHs 1 HOMEHKIIaTypa ajabIeTru0B U KETOHOB.
dusnyeckue CBOMCTBA KapOOHMIIBHBIX COCTMHCHUM.

XumMHuyecKkHe CBOMCTBAa aJIbJerHI0B U KeTOHOB. PeakinoHHas CHocOOHOCTh KapOOHUIIBHBIX
COCAMHEHMI. Peakiuym OKHCIICHHS albJETHJ0B, KAUYECTBEHHBIE PEAKUHUHM HA aJbJICTUIHYIO TPYIMILY.
Peakuuu nmosmkoHaeHCanuu: oopazoBaHue PeHOI0()OPMATBICTHIHBIX CMOJT.

IIpuMeHeHnne U moJjiyueHue KapOOHMJILHBIX coequHeHUi. [IprMeHeHne anbaerujoB U KETOHOB B
OBITYy W TPOMBIIIICHHOCTH. AJBACTUAB W KETOHBI B mpupoae (3dupHbie Macna, (epoMoHBI).
[Tonydyenne kapOOHUIIBHBIX COCIMHEHUN OKUCIEHHWEM CIUPTOB, THApATAIel alIKWHOB, OKHUCICHUEM
yriaeBo1opoaoB. OTAenbHbIe MPEICTaBUTENN ajbJECTHAOB U KETOHOB, CHEHH(PUYECKHE CIOCOOBI MX
MOJIyYEHUS U CBOMCTBA.

Hemoncmpayuu

[ITapocTepxHEBBIE U 0OBEMHBIE MOACIIA MOJIEKYJT alIbJIETHI0B, U KETOHOB.

[TonydyeHue yKCyCHOro anbIeruia, OKACICHUE 3TAHOJIA XPOMOBOM CMECBIO.

KadecTBeHHbIC peakiiy Ha albJIETHAHYIO TPYIIITY.

Jlabopamopnwie onvimol

OkuclieHHne 3TaHoa B 3TaHaJlb PAaCKaJIE€HHON MEIHOW MPOBOJIOKOM.

[Tonyuenue dheHoNOPOPMANBIETHIHOTO MOJIUMEPA.

Pacnio3naBanue pacTBopa areToHa u popMannHa.

Ilpakmuueckue 3anamus

W3ydyeHne BOCCTAaHOBUTEIBHBIX CBOWCTB  aNbJETHAOB: PEAKIUS  «CEepeOpsHOrO  3epKajay,
BoccTaHoBJeHue ruapokcuaa meau (II).

1.9. KapGoHoBble KHCJI0THI M X IPOM3BO/IHbIE

I'omoutornueckuii psia npeeibHbIX 0JHOOCHOBHBIX KAPOOHOBBIX KHCJIOT. [ToHsATHE 0 KAPOOHOBBIX
KHCIOTaX M MX Kiaccu(ukauus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHUIBLHOM
rpymnsl. ['oMonorudeckuii psit npeaeabHbIX OHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKIIATypa U
nu3oMepus. MeXMONEKYISIpHbIe BOJIOPOJIHBIE CBS3M KapOOKCHUJIBHBIX TIpYII, HUX BIUSHUE Ha
¢bu3nyeckre cBoMCcTBa KAPOOHOBBIX KHUCIIOT.

XuMHUYeCKHe CBOICTBA KAPOOHOBBIX KMCJIOT. Peakiiny, WUTFOCTPUPYIOIINE KUCIOTHBIE CBOWCTBA U
UX CpaBHEHHE CO CBOMCTBaMM HEOpPraHMYecKUX KucioT. OOpa3oBaHue (QYHKIIMOHAIBHBIX
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MIPOM3BOIHBIX KapOOHOBBIX KHCIOT. Peakiuu srepudukanuu. AHTUAPUIB KapOOHOBBIX KHUCIIOT, UX
MOJIy4YeHUE U IPUMEHEHUE.

Cnoco0bl mojiydyeHusi KapOOHOBBIX KHMCJIA0T. OTAEIbHBIC MPEICTAaBUTENN U UX 3HaueHue. OOmme
CHOCOOBI TIOYyYEHUS: OKUCIICHHUE AJIKAaHOB, AJIKEHOB, MEPBUYHBIX CIIUPTOB, AIbJICTHI0B. BaxHeimue
MpeICTaBUTENN KapOOHOBBIX KHUCIIOT, UX OMOJIOTHYECKasi pojib, CHelU(pUIecKre CIOCOObI MOIYYEeHHUS,
CBOWCTBA W INPUMEHEHHWE MYPaBbMUHOH, YKCYCHOM, MaJbMUTHHOBOW M CTEAPUHOBOM; aKpHJIOBOM U
METaKpHUJIOBO; OJICMHOBOH, JIMHOJICBOM M JIMHOJICHOBOM; IIaBEJIEBOM; OCH30HHOM KHCIIOT.

Caoxuble 3¢upbl. CTpoeHHEe W HOMEHKIATypa CIOXKHBIX 3(QHUpPOB, MEXKKIAcCCOBas H30MepUs C
KapOOHOBbIMH  KHcIOTaMHU. CrocoObl MOJNy4eHUS CHOXKHBIX dQupoB. OOpaTUMOCTh peaKlUuu
stepudpukani M (HaKTOphl, BIUSIONIME HA CMEIICHHE paBHOBecus. (Opa3oBaHUE CIOKHBIX
nonmddupos. Ilomudtunenrepedranar. JlaBcaH Kak NpeACTaBUTENb CHHTETUYECKHX BOJIOKOH.
XUMHUYECKHE CBOMCTBA U TIPUMEHEHHUE CIIOKHBIX d(PUPOB.

Kupsbl. Xupsl kak cioxxabie 3¢upsl rmnepuHa. KapOoHOBBIE KHCIOTHI, BXOAAIINE B COCTAB JKUPOB.
3aBUCHMOCTh KOHCUCTEHIIMM JKUPOB OT HMX COCTaBa. XUMHYECKHE CBOMCTBA KUPOB: TUAPOIIH3,
OMBUICHHE, THApUpOBaHUE. buonornyeckas pojib JKUPOB, HMX HCHOJIb30BaHHE B OBITY U
MIPOMBIILLIIIEHHOCTH.

Coun kap6oHOBbIX KHCJI0T. MbL1a. CriocoObl MONyYeHUsl COJeil: B3aUMOJIEHCTBUE KapOOHOBBIX
KHUCJIOT C METaJUIaMH, OCHOBHBIMH OKCHJIaMHU, OCHOBAHHSIMH, COJISIMU; IICIIOYHOU THAPOJINA3 CIOKHBIX
3¢upoB. XUMHUECKUE CBOICTBA COJeld KapOOHOBBIX KHCJOT: THAPOJH3, PEAKIUHA HOHHOTO OOMEHA.
Mpiuia, cynHOCTh MoOtoIero AeicTBus. OTHOIIEHHE MbLIA K )KECTKOU Boje. CHHTETUYECKHUE MOIOIINE
cpenctBa — CMC (nerepreHTsl), UX IPEUMYILECTBA U HEOCTATKHU.

Hemoncmpayuu

3HAKOMCTBO C (PU3NYECKUMU CBOMCTBAMHU BaXXHEHIINX KapOOHOBBIX KHCIIOT.

Boszronka 0eH30MHHOM KHCIOTHI.

OTHolIEHNE Pa3TUYHBIX KapOOHOBBIX KUCIOT K BOJIE.

CpaBuenne pH BOIHBIX paCTBOPOB YKCYCHOM M COJITHOM KUCIIOT OJJMHAKOBOW MOJISIPHOCTH.
[Tonmy4yeHne MpUsATHO MaXHYIIETO CIOKHOTO AHpa.

OTHoOlIEHNE CIMBOYHOIO, IMOJACOJIHEYHOr0, MAIIMHHOTO Macesll M MaprapuHa K OpoMHOW BoJe U
pacTBoOpy NepMaHraHaTa Kajiusl.

Jlabopamopnwie onvimoi

B3aumMogeiicTBue pacTBOpa YKCYCHOM KHUCIOTBI ¢ MAarHMEM, OKCHUJOM IIMHKA, TUAPOKCUIOM >Keje3a
(IIT), pacTBOopoM KapOOHaTa KajHsl U cTeapara Kajus.

O3zHakoMJIeHHEe ¢ 00pa3liaMu CIIOKHBIX 3(hHUPOB.

OTHOIIIEHNE CTIOKHBIX YQUPOB K BOJIC U OPraHUYECKUM BEIIECTBAM.

BriBesieHNEe )KUPHOTO MSATHA C TOMOIIBIO CIOXKHOIO 3upa.

PacTBOpuMOCTE KHPOB B BOJIE M OPTAaHUYECKUX PACTBOPUTEISAX.

CpaBHEHHE MOIOIIMX CBOMCTB X03siCcTBEHHOTO Mbl1a 1 CMC B %KeCTKOH BOJIE.

IIpakTHYeckune 3aHATUS

PacTBOpUMOCTh paznuYHBIX KapOOHOBBIX KHCIOT B BOJE. B3anMomelicTBHE YKCYCHOH KHCIOTHI C
Metanamiu. [lonydenne n30aMuIoBoro 3gupa yKCyCHOM KUCIIOTHI.

CpaBHEHME CTENEHM HEHACBIIIEHHOCTH TBEPAOrO U KUAKOTO KUpoB. OMmblieHue xupa. [lonyyenue
MbLJIa U U3YYEHHE €ro CBOMCTB: MEHOOOPa30BaHus, PEAKIi HOHHOTO OOMEHA, TUAPOIIN3a, BIACICHUS
CBOOOJTHBIX KUPHBIX KHCIOT
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1.10. YriaeBoabl

IlousiTue 06 yraeBogax. Knaccudukanust yrineBogoB. MoHO-, - U MTOJUCAXapuIbl, PEICTABUTEIN
Ka)KJOW TpYIIbl yrJIeBOJOB. buosornueckas poJib YIJI€BOAOB, UX 3HAUEHUE B JKU3HU 4YEJIOBEKA U
oOmiecTBa.

Momnocaxapuabl. CTpoeHue u onTuyeckas u3oMepHsi MoHocaxapuaoB. Mx kinaccupukanus mno 4uciy
aTOMOB yriepoja U mnpupoae KapOoHmiabHOH rpynnbel. Dopmynsl Pumepa u Xeyopeca ais
n300pakeHUsT MOJICKYJI MOHocaxapuaoB. OTHeceHHMe MoHocaxapuaoB kK D- u L-psny. Baxkuelimue
IpeJCTaBUTEIN MOHO3.I'II0K03a, CTpoeHue ee MOJeKyilbl U (usnueckue cpoiicTBa. Tayromepus.
XUMHUYECKHE CBOMCTBA TJIIOKO3BI: PEAKIUH MO albJACTHAHON Tpynmne («cepeOpsHOro 3epkaay,
OKHUCJICHUE a30THOM KHUCIIOTOM, TWApupoBaHHe). Peakuuu TIIHOKO3bI KaK MHOIOaTOMHOIO CIHUpTA:
B3aUMOJEICTBUE INIIOKO3bl ¢ TuapokcuaoM Meau (II) mpu koMHaTHOW TemmepaType M HarpeBaHUU.
Paznuunpie THIBI OpoXkeHUs (CIUPTOBOE, MOJIOYHOKHCIoe). [oko3a B mpupoze. buonormueckas
pOJIb U NIPUMEHEHME TIIOKO3bl. PPyKTO3a KaK U30MeEp INIOKO3bl. CpaBHEHHE CTPOCHHUS MOJIEKYJIBl U
XMMUYECKUX CBOMCTB IIIOKO3bI, U GpyKTO3bl. DPyKTO3a B IPUPOE U ee OHooruyeckast poib.
ITento3bl. Pu6o3a u nezokcupndosa kak npeacTaBUTENH albaoneHTo3. CTpoeHre MOJIEKYJI.
HMucaxapuabl. Ctpoenue nucaxapunoB. Crocod cowieHeHUs LMKIOB. BoccranaBiuBaromue u
HEBOCCTAHABJIMBAIOIIME CBOMCTBA JMCAaXapUIOB KaK CJIEACTBUE cowileHeHus uukina. CTpoeHue u
XMMHUYECKHUE CBOMCTBa caxapo3bl. TeXHOJIOrMYECKHMEe OCHOBBI IPOU3BOACTBAa caxapo3bl. JlakTo3a u
MajlbTO3a KaK U30MEphI Caxapo3bl.

Iosmcaxapuapl. OOuiee crpoeHue nonucaxapugoB. CTpoeHHME MOJIEKYJBl Kpaxmalla, aMuio3a U
amuiionekTuH. du3nyeckre cBONCTBA Kpaxmalla, ero HaXoXAEHUE B IIPUPOJIE U OMOJIOrnYecKas poJib.
I'mukoren. Xummnueckue cBoiicTBa Kpaxmasua. CTpoeHHe 2JEMEHTApPHOTO 3B€HA LEJUII0JI03bl. BinsiHue
CTPOEHHUSI NOJMMEPHOM Ienu Ha (U3MYECKHMe M XUMHUYECKHE CBOWCTBAa MLEUIIOJI03bl. [ 'uaposiaus
LEJITI0JI03b], 00pa30BaHUE CIOXKHBIX 3()UPOB C HEOPraHMYECKUMH U OPraHUYECKUMHU KHCIOTaMH.
[TonsiTe 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IlEJKe, BUCKo3ze. HaxoxkneHue B mpuposae u
Ouostornveckas poJb HeJuTrosI036l. CpaBHEHUE CBOMCTB KpaxMalia M LEJUTION03bI.

Hemoncmpayuu

OO0pa3s1isl yriieBOI0B U U3ICTUI U3 HUX.

ITonydyeHune caxapara KaJbLUs U BBIJICICHUE CaXapo3bl U3 pacTBOpa caxapara KajbLusl.
B3aumMoneiicTBre TiOK03bI ¢ QYKCUHCEPHUCTON KUCIOTOM.

OTHo1eHue pacTBOpoB caxapo3bl U ManbTo3bl K Cu(OH)2 npu HarpeBaHuu.

O3HakoMJIeHHE ¢ (PU3HMUECKUMH CBOMCTBaMU Kpaxmaja U IeJUTI0I03bI.

HaOyxaHue 1emon03bl 1 KpaxMaia B BOJ€.

[TonyuyeHnue TpUHUTpATA LEIITIOIO3BI.

Komneknus BoIoKOH.

Jlabopamopnuie onvimol

O3HakoMJIeHHE ¢ (PU3MUYECKUMHU CBOMCTBaMM TIIFOKO3bI (alITE4YHAas YIIaKOBKa, TAOJIETKH).

KucnotHblil ruponns caxapossl.

3HAaKOMCTBO C 00pa3amMH MOJUCaXapuIOB.

OOHapyxeHHe KpaxMaya ¢ IMOMOIIbI0 KaYeCTBEHHOW peakiuu B Meze, xjiede, Horypre, MaprapuHe,
MaKapOHHBIX U3JEIHAX, KpyIax.

Ilpakmuueckue 3anamusn

Peakuust «cepeOpsiHOrO 3epKaia» rIr0Ko3bl. B3anMopeiicTBue rinoko3sl ¢ ruapokcugom meau (11) mpu
Pa3IMYHbIX TEMIEpaTypax.

Oo6nHapyxeHue J1aKTo3bl B MoJIoKke. JleiicTBre Hoaa Ha KpaxmMall.
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1.11. AMUHBI, aMHHOKHCJIOTHI, 0eJIKH

Kaaccuduxanus u usomepuss amunoB. [lonstie 06 amunax. [leppuuHble, BTOPHYHBIC U TPETUYHBIC
amuHbl. Knaccudukanus aMMHOB MO THUIY YIVIEBOAOPOAHOIO pajuKala M YHCIy aMUHOIpPYMI B
MoJiekyJse. ['omonoruueckue psasl NpeAeabHbIX anu(aTH4eckux U apoMaTHYeCKUX aMUHOB, H30MEpUs
Y HOMEHKJIaTypa.

XHMHYECKHE CBOMCTBA aMHHOB. AMHMHBI KAK OpraHM4eCKHE OCHOBaHMS, UX CPABHEHHE C aMMHAKOM
U JPYTUMH HEOPraHMYeCKUMH OCHOBaHUAMHU. CpaBHEHHE XMMHUYECKMX CBOWCTB alnM(aTUUYECKUX U
apomatuieckux aMuHOB. OOpa3oBaHue aMHI0B. AHWIMHOBBIE KpacuTenu. [IoHATHE O CHHTETHYECKUX
BOJIOKHaX. [loaraMuipl ¥ moJiMaMuAHbIE CHHTETUYECKUE BOJIOKHA.

IIpumenenne u nojydyeHue aMmuHoB. [lonyuenne amunoB. Paboter H. H. 3ununa.

AMMHOKHUCIOTHI. [loHsATHE 00 aMHMHOKHCIOTaX, MX KiIaccCUpHUKAMs U crpoeHue. Onruyeckas
U30MEpHsl O-aMMHOKHMCIOT. HoMeHKiaTypa aMMHOKHMCIOT. J[BOWCTBEHHOCTb KHCIOTHO-OCHOBHBIX
CBOMCTB aMMHOKHCIIOT U €€ IpUYUHBL. bunomnspHeie noHbl. Peaknuu konaencanuu. [lentunnas cBs3b.
CuHTeTnyeckue BOJIOKHA: KanpoH, 3HaHT. Knaccudukanus BosiokoH. ITonydeHne aMHHOKHCIOT, UX
IIpUMEHEHHE U OuoJioruueckas pyHKIus.

Beaku. benku kak npuponHsle nosuMmepsl. llepBuuHasi, BTOpUYHAs, TpeTUYHass M YETBEPTUYHAS
CTPYKTYpHI OenkoB. PuOpmIIsipHbIe U TII00YIspHBIE OeNKi. XUMUYECKHE CBOMCTBA OEIIKOB: TOpEHUE,
JeHaTypalus, THIPOIN3, KaueCTBEHHbIE (LIBETHbIE) peakiuu. buonornueckue QyHKIuu OEIKOB, MX
3HaueHue. benku kak KoMnoHeHT nuiu. [Ipobiema 0eaKOBOro rojiofaHus U MyTH €€ PELIeHMUS.
Hemoncmpayuu
dusnyeckue CBOMCTBA METWJIAMHHA: arperarHoe COCTOSHUE, LBET, 3alax, OTHOIIEHHE K BOJE.
I'openne MeTunaMuHa.

B3aumoneicTBue aHuIMHA U METUIAMHHA C BOJIOM U KMCIIOTaMHU.

OxpalvBaHye TKaHel aHWJIMHOBBIMU KPACUTEIISIMHU.

OOHnapyxenne pyHKIIMOHAIBHBIX TPYII B MOJIEKYJIaX aMHUHOKHCIIOT.

Helrpanuzanus menouyn aMUHOKHUCIIOTOM.

Helitpanuzanust KucinoTbl aMUHOKHCIOTOM.

PacTBOpeHue u ocaxaeHue OenKoB.

Jlabopamopubvie onvimol

M3roroBieHue MIapoCTEPAKHEBBIX U 00bEMHBIX MOJIEIed N30MEPHBIX AMUHOB.

PacTBOpeHue 6e1KoB B BOJIE M MX KOATYJISALIHUS.

OOHapyxeHue Oenka B KypUHOM SIHIE U MOJIOKE.

Ilpakmuueckue 3anamus
Jenarypanus 6enka. [{BeTHbIe peakiiuu O€IKOB.

1.12. A3oTcoaep:kaiue reTepouKJINYecKue COeJUHEHUSI.

HyxnennoBbie kucaorbl. HyknenHoBble KHcHOThl. HyKiI€MHOBBIE KHCIOTBI Kak IPUPOJHBIE
nonmMepsl. Hykneotunpl, ux crpoenue, npuMmepsl. AT® n AJID, ux B3auMoIlpeBpalleHUE U poilb
storo npouecca B npupoze. [lonstue JIHK u PHK. Crpoenne JIHK, ee mepBuuHas u BTOpHYHas
ctpykrypa. PabGoret ®.Kpuka wu JI.Yorcona. KomrmieMeHTapHOCTh a30THUCTBIX OCHOBAaHHIA.
Permukanus JIHK. Ocobennoctu crpoenuss PHK. Tunet PHK u ux Ouonorunueckue ¢yHKIUH.
[Tonsitue o Tpowmunom kozae (komoHe). buocuHTe3 Oenka B KUBOM KieTKe. [ eHHas WHXKEHEpHUs M
o6uorexHonorus. TpancreHHble GOPMbI PACTEHUI U KUBOTHBIX.
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Jemoncmpayuu

Mopenu MOEKyJI BAXKHEUIIHUX TeTEPOLUKIIOB.

Konnekuust rerepoluKInuecKuX COeIUHEHUN.

JleficTBrE pacTBOpa MUPUAUHA HA UHAUKATOP.

B3anmoaeiicTBre nupuauHa ¢ COISTHONW KUCIOTOM.

Mopens monekynsl JIHK, nemoHCcTpanys NprHLIKIIA KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBAHMIA.
OO6pa3ubl NPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM PaCTEHUI U )KUBOTHBIX.

JlexapcTBa u npemnapaThl, H3rOTOBJICHHBIE METOJAMH IT'€HHOW MWHKEHEPUU 1 OMOTEXHOJIOTHH.
Jlabopamopuutii oneim

N3rotoBneHne 00bEMHBIX U MIAPOCTEPIKHEBBIX MOJIETICH a30TUCTHIX T€TEPOIIUKIIOB

1.13. buojornuyeck aKTUBHBIE COeIMHEHUSA

®epMmenThl. [loHsaTHe 0 (epmMeHTaX Kak O OHMOJOIMYECKMX KaTalau3aropax OEIKOBOM IPHUPOIbI.
OcoOeHHOCTH CTpPOEHHMS M CBOHCTB B CPaBHEHHMH C HEOPraHMYECKUMM KaTalu3aTOpaMH.
Knaccudukanus ¢epmeHToB. OCOOEHHOCTH CTPOEHHUS U CBOMCTB (DEPMEHTOB: CEJIEKTUBHOCTb U
3G GEeKTUBHOCTh. 3aBUCUMOCTh aKTHUBHOCTH (pepMeHTOB OT Temmeparypbl U pH cpenpl. 3HaueHue
(bepMeHTOB B OMOJIOTUH ¥ IPUMEHEHHE B IIPOMBIIIUIEHHOCTH.

Buramunbl. Ilonstue o BurammHax. Mx kmaccudukauus u obo3HaueHue. Hopma mnorpebneHust
BUTaMUHOB. BonopactBopumsle (Ha npumepe ButamuHoB C, rpynnsl B u P) u sxupopactBopumsle (Ha
npumepe BuTtamMuHOB A, D u E). ABuUTaMHHO3BI, TUIIEPBUTAMHHO3bI M TUIOBUTAMMHO3bBI, HX
npoduIaKkTHKa.

I'opmonsbl. IloHsATHE O TropMoOHax Kak OHMOJOIMYECKM AaKTHBHBIX BELIECTBAX, BbIMOIHIIOIUX
SHJIOKPUHHYIO PETYJISALMIO JKU3HEAEATeIbHOCTH opraHu3MoB. Kiaccudukainus ropMOHOB: CTEPOUIBL,
IIPOM3BO/IHBIE AMUHOKHCIIOT, HMOJMIENTHAHbIE U OenKoBble TOpMOHBI. OTleNbHbIE MpEeACTaBUTEIH:
ACTPAZNOI, TECTOCTEPOH, MHCYJIMH, apPEHAIHH.

JlekapcrBa. IloHATtne o0 JekapcTBax Kak XHMMHUOTEpAlleBTUYECKMX Ipenaparax. Kparkue
HUCTOPUYECKHE CBEACHHS O BO3HMKHOBEHHMM M Pa3BUTHM XHUMUOTEpanuu. ['pymnmbl JeKapcTs:
cyiabhamMuabl (CTpenTOUUa), aHTUOMOTUKM (TIEHULIMJUIMH), aHTUIUPETUKU (acTMpUH), aHAJIbIEeTHKU
(ananbruH). MexaHuU3M JEeMCTBUS HEKOTOPHIX JICKAPCTBEHHBIX IpENapaToB, CTPOCHUE MOJIEKYI,
IIPOTHO3UPOBAaHME CBOMCTB Ha OCHOBE aHaJIM3a XUMHUYECKOTO CTPOEHUs. AHTHOMOTHKH, HX
KJaccu(uKalus MO CTPOCHMIO, THIy W CIEKTpY JeHcTBHs. bezomacHele cnocoObl NpUMEHEHus,
JIeKapCTBEHHbIE (DOPMBI.

Hemoncmpayuu

CpaBHenue ckopocTtu pasznoxkenus H202 mon neiictBuem (epmeHTa KaTajla3bl U HEOPTaHUYECKHX
karanm3aropos: Kl, FeClI3, MnO2.

OO0pa31ibl BATAMUHHBIX [IPETapaToB.

[TonuBUTaMUHBL.

Wnmoctpanuu potorpaduii KUBOTHBIX € pa3IMUYHBIMU (POPMAMU aBUTAMUHO30B.

[Tnakar ¢ u3006pakeHueM CTPYKTYPHBIX (POPMYI 3CTPAHO0IIa, TECTOCTEPOHA, a/[peHAINHA.
B3aumoneiictBue aapenanuna ¢ pactsopom FeCl3.

benxoas npupoja HHCYIMHA (LIBETHAS peakius Ha OEJIKN).

[InakaTel uaM KogorpamMmbl ¢ (GopMylaMu aMuja CyJab()aHHUIOBOM KHUCIOTHI, JUTHAPOPOIUEBOH U
JIO)KHOM TuruipodonreBoi KUCI0T, OCH3WINEHUIWIIIINHA, TETPALUKIINHA, IeOoTakcuMa, aclIMpUHa.
Jlabopamopnuie onvimoi

WcnpiTanne pacTBOPUMOCTH aJIpeHAIMHA B BOJIE M COJISTHOM KHCIIOTE.
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OOHapyxeHue acnuprHa B TOTOBOH JIEKapcTBEHHOU (opme.

Ilpakmuueckue 3anamusn

OOHnapyxxenue BUTaMuHa A B mojconHedHoM Macie. OOHapyxenue ButamMuHa C B s0JIOYHOM COKe.
Onpenenenue BuTamMuHa D B pbiObeM jKupe WM KypUHOM JKENTKE.

2. O0mas ¥ HeOPraHUYecKass XuMHus
2.1. XumMusi — HayKa 0 BelecTBax

CoctaB BemecTBa. XuMHUECKUE 3JIeMEHTHI. CHOCOOBI CYIIECTBOBAHUS XMMHUYECKHX JIIEMEHTOB:
aTOMBbI, IIPOCTBIE M CJIOXKHBIE BEIIECTBA. BemiecTBa MOCTOSHHOIO M MEPEMEHHOIO COCTaBa. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB. BemecTBa MOJEKYISPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. CriocoObl
0TOOpaKEHHSI MOJIEKYJI: MOJEKYJISIPHBIE U CTPYKTYpHBIE (hOPMYJIBI; IAPOCTEPIKHEBBIE U MACIITAOHbIE
npoctpaHcTBeHHble (CTroapTa — bpurineba) Mmoaenn MoiaeKy.

Hsmepenne BemecTBa. Macca aTOMOB M MOJeKyJ. ATOMHas enuHuua Maccel. OTHOCUTEIIBHBIC
aTOMHasl U MOJIEKYJIsIpHas Macchl. KolMuecTBO BeleCcTBa M €IUHULBI €r0 U3MEPEHUs: MOJIb, MMOIJIb,
kMoub. Yueno Asoraznpo. MomsipHas Macca.

ArperaTHble COCTOSIHUSI BellecTBa. TBepmoe (KpuCTalUIMUECKOE M aMOp(hHOE), KHUIKOE W
ra3oo0pa3HoOe arperaTHble COCTOSHUSI BEILIECTBA. 3aKOH ABOrajJpo M €ro cieactBus. MosspHbIi
00bEM BEIIECTB B Tra3000pa3HOM coCTOSHUU. OOBEIMHEHHBIH Ta30BBIH 3aKOH W YypaBHEHHUE
MenneneeBa — KnaneiipoHa.

Cwmecn BemecTB. Pazinnuus Mexxay cMECsIMU U XUMHUYECKUMU cOelMHEeHUAMU. MaccoBast 1 oObeMHas
JI0JI1 KOMIIOHEHTOB CMECH.

Hemoncmpayuu

OnbIThI, HIUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACCHI BEILIECTB.

HaGop mMoneneit aToMOB ¥ MOJIEKYJI.

HekoTopsie BeniecTBa KOJIM4YECTBOM B 1 MOJIb.

Monens MOIsIpHOTO 00BbEMa ra3oB.

Ilpakmuueckue 3anamusn

N3roroBneHne Mozenel MOJIEKYJI HEKOTOPBIX OPIraHUYECKUX U HEOPTraHUUYECKUX BEILECTB.

OuncTka BeuecTs (GUIBTPOBAHUEM U AUCTIILISIIMEH. OUYNCTKA BEIIECTB MepeKpUCTAIIM3alUEH.

2.2. Ctpoenue atoma

ATOM — CJa0XHasdg yYacTupa. JlokaszaTrenbCcTBa CIOKHOCTH CTPOCHMS aToOMa: KaTOAHBIE U
pEHTreHOBCKUE JTyud, (oTod((eKT, paauoakTUBHOCTh, 3MekTponu3. I[lnanerapHas Monenb aroma
O.Pesepdopna. Ctpoenune atoma mo H.bopy. CoBpemenHble mpencTaBleHHs O CTPOCHHH aroma.
KopnyckyssipHO-BOTHOBOW TyaJIn3M 4aCTHUL] MUKPOMUDA.

CocraB atomMHOro siapa. HykioHbI: IpOTOHBI M HEUTPOHBI. M30TONBI M HYKIMABL. Y CTONYHUBOCTH
A1ep.

DJIeKTPOHHasI 000/104Ka aToMOB. [loHATHE 00 SJIEKTPOHHOH OpOMTANM M JIEKTPOHHOM OOJaKe.
KBanToBBIE uMcna: Ti1aBHOE, opOuTaibHOE (IMOOOYHOE), MarHUTHOE M CIHMHOBOE. PacmpeneneHue
AJIEKTPOHOB IO SHEPreTHUYECKUM YpPOBHSM, MOAYPOBHSIM U OpOUTAJISIM B COOTBETCTBUU C MPUHIIUIIOM
HauMeHbIIel sHepruu, npuHuunom Ilaynu u npaBunom ['yHaa. DaeKTpOHHBIE KOHPUTYpalIUU aTOMOB
XUMHUYECKHUX 3JIEMEHTOB. BajeHTHbIE BO3MOKHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB. DJIEKTPOHHAS
KJIacCU(PUKALUSI XUMUYECKUX DJICMEHTOB: S-, P-, d-, f-31eMeHTHI.
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Jemoncmpayuu

doTtodddexr.

Monenu opOuTaneil pa3nmuyHoOi GOpPMBI.

Jlabopamopnuwlit onvim

Habmroienue cnekTpoB UCIyCKaHUS U TOMIOMICHUS COSAMHEHNNH XUMHUECKUX 3JIEMEHTOB C MIOMOIIBIO
CIEKTPOCKOMaA.

Ilpakmuueckue 3anamusn

Crtpoenue aToma

2.3. Ilepuoguyeckuii 3akoH u Ilepnognyeckas cucrema xumuieckux daemenTos /1. U.
MenneJieeBa

OTKpbITHE NEPHOIMYECKOr0 3aKoHA. [Ipenrnocbuiku: HakomieHHe (HaKTOIIOTHYECKOr0 MaTepuania,
pabotel mpenmectBeHHukoB (M. B. JleOepeiinepa, A. O. Illankyptya, /[x. A. Heronennca, JI. HO.
Metiepa), cpe3n xuMukoB B Kapicpys, nmuunoctHeie kadectBa [I. . MenneneeBa. Otkpeitue . U.
MenpaeneeBbiM llepuoauyeckoro 3akoHa.

Ilepuoanyecknii 3ak0H M cTpoeHue aroMma. M3orombl. COBpPEMEHHOE MOHATHE XUMHUYECKOIO
aneMeHTa. 3akoHoMepHocTh [.Moznu. CoBpemenHas ¢opmynupoBka [lepuoguueckoro 3akoHa.
[Tepuonnueckas cucrema U CTpoeHUE aroMa. PUBHMYECKHI CMBICT MOPAIKOBOIO HOMEPA AJIEMEHTOB,
HOMEpOB rpynmnbl U nepuoja. llepuoanueckoe HM3MEHEHHE CBOWCTB 3JEMEHTOB: Paguyca aToMa;
SHEPTUM HMOHHU3AIMHU; JJICKTPOOTPUIATENHHOCTU. [IpUYMHBI HM3MEHEHUS METALIUYECKUX U
HEMETAJUTMYEeCKUX CBOMCTB DSJEMEHTOB B TIpYIINaXx M T[Epuojax, B TOM uuciae OONbIIUX H
cBepxOonpmmx. 3HaueHue [lepumomumueckoro 3akoHa U Ilepuonnyeckoil CHCTEMBI XUMHYECKHX
snemeHToB J[.M1.MeHneneeBa i pa3BUTUSL HAYKH U IOHUMAaHUs XUMUYECKON KApTUHBI MUPA.
Hemoncmpayuu

Pasnuunble BapuanThl Tabmuubl [lepuoguueckod cucreMbl XuMuyeckux osnemeHTtoB J[. .
Menpeneesa.

OO0pa3ibl MPOCTHIX BEIIECTB OKCHUJIOB U THAPOKCUI0B AeMmeHToB 11l mepuopa.

Jlabopamopnuiii onvim

CpaBHeHME CBOMCTB MPOCTHIX BEIIECTB, OKCHIOB U THAPOKCcHUI0B emeHToB Il nepuona.

2.4. CtpoeHue BewmecTsa

IlonsiTHEe 0 XUMHYECKOM CBA3M. TUIBI XUMUUECKUX CBSA3EH: KOBAJICHTHAs, HOHHAs, METAJUINYECKAst U
BOZOPOJHASI.

KoBasienTHasi xuMnueckas cBs3b. J[Ba MexaHn3Ma oOpa3oBaHMsI 3TOM CBsI3U: OOMEHHBIN U JOHOPHO-
akuenTopHelii. OCHOBHBIE MapaMeTpbl 3TOTO THIA CBSI3U: JUIMHA, MPOYHOCTh, YTOJI CBSI3U WIIU
BaJICHTHbIM yroi. OCHOBHbIE CBOWCTBA KOBAJEHTHON CBSI3U: HACBHIIIEHHOCTb, MOJIAPU3YEMOCTh U
MPOYHOCTb. DJIEKTPOOTPULIATENBHOCTh U KJIaCCU(UKALMs KOBAJIEHTHBIX CBA3EH MO 3TOMY MpPHU3HAKY:
MOJISIPHAsE M HETIOJISIpHAsl KOBaJIEHTHbIE CBA3H. [10MpHOCTH CBSA3M M MOJSPHOCTH MOJeKyibl. Criocob
NepEeKPBIBAHUS JEKTPOHHBIX OpOUTaNel U KilacCu(PUKalNs KOBAICHTHBIX CBSA3EH IO ATOMY IPU3HAKY:
0- U T-CBs3U. KpaTHOCTh KOBAJICHTHBIX CBsI3€H M Kilaccu(UKalKs UX MO TOMY MPU3HAKY: OJIMHAPHBIE,
JBOMHBIE, TPOWHBIE, TOJYTOPHBIE. TUIIBI KPUCTAJUIMYECKUX PEIIETOK y BEHIECTB C ITUM THIIOM CBSI3H:
aTOMHBIE U MOJIEKYJIsApHbIe. DU3nuyeckre CBOMCTBA BEIIECTB C 3TUMHU KPUCTAIUIMYECKUMH PEIIETKAMM.
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HNonnas xummuueckass cBs3b. KpailHuil ciydail KOBaJEHTHOM NOJSAPHON CBs3U. MexaHu3M
o0pa3oBaHMsl MOHHOW CBA3H. VMOHHBIE KPHCTAIMUECKUE DPELIETKH M CBOMCTBA BEIIECTB C TaKUMH
KpUCTaJIaMH.

Mertannuyeckasi XuMu4ecKasi CBsi3b. OCOOBIN THI XUMUYECKOU CBSI3H, CYIIECTBYIOIIMI B METaJIAX
U craBax. Ee oTiuuus U CXOACTBO C KOBAJEHTHOW M MOHHOW CBs3siMU. CBOMCTBA METAIIMYECKOM
CBA3U. MeTanmnyecKkue KpUCTAIUIMYECKUE PEILIETKH U CBOMCTBA BEUIECTB C TAKUMH KPUCTAJLJIAMHU.
Bopopoanasi xumuueckasi cBsizb. MexaHu3sM o0Opa3oBanusi Takoil cBs3u. Ee kmaccuduxanms:
MEXMOJIEKYJIIpHAass U BHYTPUMOJIEKYJISIpHAsE BOJOPOJHBIE CBA3U. MOJEKYJISIpHbIE KPUCTAJUIMYECKUE
pemeTkn g 3TOro Tumna cBA3u. Pusnyeckue CBOMCTBA BEIIECTB C BOAOPOJHON CBA3BIO.
buonorudeckast poib BOJIOPOAHBIX CBSI3€H B OPTaHU3AINU CTPYKTYP OHOIIOIMMEPOB.

Enunas nmpupoga XMMHUYECKMX CBSI3€d: HaJM4Me Pa3JIMYHBIX THUIIOB CBSI3€M B OJHOM BEIIECTBE,
Mepexo/] OJTHOTO TUIIA CBA3U B APYrOM U T. 1.

KommuiekcooOpa3zoBanme. I[loHstue 0 KOMIUIEKCHBIX coeIUHEHMSIX. KoOopIWHAIIMOHHOE YHCIIO
KOMIUIeKcooOpa3zoBarensi. BHyTpenHss u BHemHss chepa KomiuiekcoB. HomeHkIaTypa KOMIUIEKCHBIX
coenuHenuii. Ux 3HayeHue.

Hemoncmpayuu

Mopenu MoOneKyI pa3InyHON apXUTEKTYPBI.

Mopnenu W3 BO3QYNIHBIX MIAPOB IMPOCTPAHCTBEHHOI'O PACIOJIOKEHUS Sp-, SP2-, SP3-THOPUIHBIX
opOuTanei.

Mopenu KpUCTAITHYECKUX PEIIETOK Pa3INYHOrO TUIIA.

Mopenu monexyn JJHK u Genka.

Jlabopamopuvie onvimot

BiaumopeiicTBue MHOTOATOMHBIX CIIUPTOB € (DETMHTOBOM KHUAKOCTHIO.

KauecTBennsie peakunu Ha noHbl Fe2+ u Fe3+.

2.5. llotumepwl

Heopranuyeckue mojmMmepsl. [loaumepsl — npocThE BEIIECTBA € aTOMHOM KPHUCTANIMYECKOMN
PEILIETKOM: alJIOTPOINHbBIE BUIOM3MEHEHUs yriiepoa (anmas, rpadut, kKapOuH, QpysuiepeH, B3auMOCBA3b
ruOpuau3auu opouTaned y aToMOB YIJIEpOAa € MNPOCTPAHCTBEHHBIM CTPOEHHUEM aJIOTPOITHBIX
MOJU(UKAIMI); CeNIeH U TeJUTyp LIEMOYeYHOI0 CTPOEHHUS.

[TonmmMepsl — CIOXHBIE BEIIECTBA C ATOMHOM KPUCTAJUIMYECKOW PEHIETKOW: KBapl, KPEMHE3eM
(IMOKCHUIIHBIE COEMHEHHMs] KPEeMHHMSA), KOpPYHA (OKCHJ alIOMHMHHS) U aTIOMOCHIIMKATHI (IIOJIEBBIE
IINATH, CIII0/1a, KAoJduH). MuHepassl 1 ropHble noposl. Cepa miuactudeckas. MuHepanbHOE BOJIOKHO
— acbOect. 3HayeHHE HEOPraHMYECKUX MPHUPOJHBIX IOJUMEPOB B (POPMHUPOBAHUU OIHOM U3
TEOJIOTUUECKUX 000JI0UEK 3eMII — JIUTOC(HEPHI.

Oprannyeckne mnoauMepsnl. CrocoObl UX TNOMYYEHHUS: peaKUUM TMOJUMEpU3allMd U peakluuu
noJiuKoHAeHcauuu. CTpyKTypbhl MOJMMEPOB: JIMHEHHBbIE, Pa3BETBICHHBbIE WU MPOCTPAHCTBEHHBIE.
CTpykTypHpOBaHHE TOJMMEPOB: BYJIKaHM3allUsi KaydyKoB, JyOieHue O€JIKOB, OTBEpXkIECHUE
MOJIMKOHICHCAIMOHHBIX MosinMepoB. Kitaccudukanus noaMMepoB 1O pa3iudHbIM MPU3HAKAM.
Hemoncmpayuu

Komnnekuuu miactMace, KayuyyKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX ITOPOJ.

MuHepanbHOE BOJIOKHO — acOecT — U U3JIEJHs U3 HETO.

Mopenu monexyn 6enkos, JIHK, PHK.

Jlabopamopnuie onvimoi

O3HakoMJIeHHE ¢ 00pa3laMu IJIaCTMAcC, BOJIOKOH, Kay4yyKOB, MUHEPAJIOB ¥ TOPHBIX TOPO/I.
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IIpoBepka macTMacc Ha DJIEKTPUYECKYIO INPOBOAUMOCTb, T'OPHOYECTb, OTHOLIEHUWE K pacTBOpam
KHCJIOT, IIeI0Yei M OKHCINTEIICH.

CpaBHEHHE CBONCTB TEPMOPEAKTUBHBIX U TEPMOIIJIACTUYHBIX IJIACTMACC.

ITonyyenue HUTEN U3 KaIPOHOBOM WJIM JIABCAHOBOW CMOJIBI.

OOHapy>xeHue XJ10pa B MOJTUBUHUIXJIOPUIE.

2.6. lucnepcHbIe CHCTEMbI

ITonsitne o nucnepcHbIX cucremax. Kiaccugpukanus AUCHEPCHBIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOTO COCTOSIHUS AUCIIEPCHOHHOM CpeJlbl U TUCTIEPCHOH (ha3bl, a TAKXKE MO pa3Mepy WX YaCTHIL.
I'pyboaucriepcHble CUCTEMBI: 3MYJIbCUU M CYCHEH3MH. TOHKOAWCHEPCHBIE CHCTEMBI: KOJUJIOMIHBIC
(3071 W TeNnM) M UCTHHHBIE (MOJICKYJISIPHBIE, MOJICKYJISIPHO-HOHHBIE W HMOHHBIC). Dddexr Tunmans.
Koarymsiuus B kosuiouHbIx pacTBopax. CUHEpE3UC B TeX.

3HayeHUe MCHEPCHBLIX CHCTEM B KUBOW M HEKHUBOW NpHUpoAe, W NPAKTUYECKON KU3ZHHU
YyeJI0BeKa. DOMYJIbCUU U CYCHEH3UH B CTPOUTENILCTBE, MUILEBOH U MEIUIMHCKON IPOMBIIIJIEHHOCTH,
KOCMETHKE. bruosornyeckue, MEIMIMHCKNAE U TEXHOJIOTUYECKUE 30JIM. 3HAYCHHE I'eJIel B OpraHu3aluu
KUBOW Marepuu. buosornueckue, nuuieBsle, MEJULUUHCKUE, KOCMETHUECKHE renu. CUHEpe3Hc Kak
(baxTop, OmpeneNsomUi CPOK TOAHOCTH HPOAYKIMHM Ha OCHOBE reneid. CBepThIBaHHME KPOBH Kak
OMOJIOTUYECKU CHHEPE3HC, €T0 3HAYCHHUE.

Hemoncmpayuu

Buibl 1ucnepcHbIX CUCTEM U UX XapaKTEpHbIE TPU3HAKU.

ITpoxoxxeHue Tyda cBeTa 4epe3 KOJUIOMIHbIE U UCTUHHBIE pacTBOPbI (3P dexT Tunnams).
Jlabopamopnuie onvimot

[Tonmy4yeHue cycrieH3uu cepbl U KaHU(OIIH.

[Tonmy4yeHue 3MyJIbCUM PACTUTEIIBHOTO Maciia U OeH3071a.

[Tonmy4yenue 30151 kKpaxmana. [lomyuenue 30515 cepbl U3 THOCYIb(haTa HATPUSI.

2.7. XumMnueckue peakuum

Kanaccndukannsa XUMHYECKHX peaKluil B OPraHn4ecKkor U Heoprann4deckou xummu. [lonsaTtue o
XUMHAYEeCKOM peakiuu. Peakuuu, wuaymue 0O0e3 HM3MEHEHHs KaueCTBEHHOIO COCTaBa BEILECTB:
JUIOTPOIM3anusa U u3oMepusauus. Peakuuu, uaymue ¢ U3MEHEHUEM COCTaBa BEILIECTB: 110 YUCIY U
XapaKkTepy pearupyromux Hu OoO0pa3yroIIMXcs BELIECTB (Pa3jIoKEHUs, COCIMHEHMs, 3aMeLIeHHUS,
o0MeHa); MO W3MEHEHHMIO CTENEeHEW OKHUCIEHHs 3JEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE U
HEOKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE  peaklMK); 1o  TemwioBoMy  3hdexty  (3k30- U
SHAOTEpMHUUYECKHE); MO (a3e (romMo- M TEeTEepOreHHbIe); MO HampaBiIeHUIO (oOpaTUMble H
HeoOpaTHMbI€); MO HCIOJIb30BAHMIO KaTaln3aropa (KaTalUTUYECKWe W HEeKaTaIUTUYECKue); IO
MeXaHU3MYy (paauKaabHble, MOJEKYJISIPHbIE U HOHHBIE).

BeposiTHOCTL NMpOTEeKaHUA XMMHYECKHUX peakuuil. BHyTpeHHsAs dHeprus, dHrTanblud. TeruioBon
3pdexT xuMuyeckux peakiui. Tepmoxumuueckue ypaBHeHHs. CTaHIapTHasl SHTAIBINA peakiuil u
obpasoBanus BenecTB. 3akoH ['. U. I'ecca u ero cieacTBus. DHTpoNus.

Cxopoctb xumu4eckux peaknui. [lonstie o ckopoctu peakuuii. CKOpOCTb TOMO- U T'€TEPOTr€HHON
peakuuu. DHeprus akTuBanuu.DaxTopsl, BIUAIOMIAE HA CKOPOCTh XUMHYECKON peakuuu. [Ipupona
pearupyromux BemecTB. Temmeparypa (3akon Bant — lodda). Konnenrpanus. Karanuzaropsl u
KaTaJlu3: TOMO- M T€TEPOTeHHBIH, MX MeXaHU3Mbl. DEPMEHTHI, UX CPAaBHEHHE C HEOPraHUYECKUMU
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KaTajau3aTopaMu. 3aBUCUMOCTb CKOPOCTH PEAaKLIMH OT MOBEPXHOCTU CONMPUKOCHOBEHHS PEarupyrOILINX
BEILECTB.

O0paTuMOCThL XMMHMYECKHMX Ppeaknmi. Xumuueckoe paBHoBecue. lloHATHE O XUMHYECKOM
paBHOBecHM. PaBHOBECHbIE KOHIEHTpauuu. JIMHAMUYHOCTh XMMHMUYECKOTro paBHOBecus. DakTopsl,
BIUSIIOLIME Ha CMEIIEHUE paBHOBECHUS: KOHILEHTpalus, HaBleHue, Temmeparypa (mpuHuun Jle
[Iatense).

Hemoncmpayuu

[IpeBpatenue kpacHoro gocdopa B Gelblil; KHCIOPOJa B O30H.

Mopenu Oyrana u u3o0yTaHa.

ITonyyenue xuciopoaa U3 NepoKCuaa BOJAOPOIA U BOABL; JErUAPATALIAS dTaHOIA.

Henouka npespamenuit P — P205 — H3PO4; cBoiicTBa yKCYCHOW KHCIIOTHI; PEAKIMH, UIYIIHUE C
00pa3oBaHMEM OCaJIKa, ra3a M BOJbBI; CBOMCTBA METAJUIOB, OKUCIICHUE allbJACTH 1A B KUCIOTY U CIIUPTA B
aJIbJIETUI.

Peakuuu ropenus; peakiuu SHAOTEPMHUUYECKHE HA PUMEPE peaklUy pa3iokKeHus (3TaHoja, KaTuHHOM
CeJIUTPBI, OuXpomMara aMMOHHUS) U DJK30TEPMUYECKHME Ha TMpUMEpe peakuil CcoelnHEHUs
(obecuBeurBaHrEe OpPOMHOW BOJBI M PAacTBOpa MEpMaHraHaTa Kalus ITHICHOM, TallleHHEe WU3BECTH U
Jp.).

B3aumopeiicTBue IMHKA C paCTBOPAMU COJITHOM U CEpHOW KHUCIIOT MPH pa3HbIX TEMIIEpaTypax, pa3sHblX
KOHIIEHTPALUAX COJISIHOW KMCIJIOTBI; PAa3JI0KEHUE IIEPOKCUIA KUCIOPOAa C IOMOLIbIO OKCH/Ia MapraHia
(IV), xaranasbl CBIPOTro Msica U CHIPOTo KapToders.

B3aumopeiicTBue 1MHKA Pa3IMYHONW MOBEPXHOCTU (IIOPOIIKA, MbUIM, IPaHyi) ¢ KucioTol. Moxenb
KUIISALLETO CIOSI».

Cwmenienne paBHoBecusi B cucteme: Fe3+ + 3 CNS- «—— Fe(CNS)3; ombUieHHE XKUPOB, pEaKlUu
TepuUKAIUH.

3aBUCHUMOCTh CTETIEHU AJIEKTPOIIMTUUECKON JUCCOLMAIUU YKCYCHOU KHCIOTHI OT pa30aBlieHUsI.
Cpasnenue cBoiicts 0,1 H pacTBOpoB cepHO U CEpHUCTOM KUCIOT; MypaBbUHON U YKCYCHOM KHCIIOT;
TUJIPOKCHUJIOB JIUTHS, HATPUS U KaJIHsL.

Jlabopamopnwie onvimol

[Tonydenune kucaopoa pa3iokeHHeM epOKCHIa BOJOPOia U (UJTK) IepMaHraHaTa Kajiusl.

Peaknuu, naymue ¢ oOpa3oBaHuMEM OcaJKa, ra3a WM BOJBI Ui OPraHUYECKUX U HEOPraHMYECKUX
KHCJIOT.

Ilpakmuueckue 3anamus

CKOpOCTh XMMHUYECKUX PEAKLIUM.

2.8. PacTBOpHbI

Ilousitue o pacreopax. Pu3nKO-XMMHYECKasl IPUPOJA PACTBOPEHUS U PACTBOPOB. B3aumonenicTeue
pacTBOpUTENIE U PpPacTBOPEHHOro BemiecTBa. PactBopumocTh BemiecTB. CrocoObl BbIpaKEHUS
KOHIIGHTPALMU PaCTBOPOB: MaccoBasi 10JIs1 pACTBOPEHHOT'O BeLecTBa (MIPOLIEHTHAs ), MOJIIPHASL.
Teopus 3/1eKTPOIMTHYECKOH AUcCCONUANMU. MexaHu3M AUCCOLMALMM BEIIECTB C Pa3IMYHBIMU
TUIIAMM XUMHUYECKUX CBs3edl. Bkiax pycckux y4yeHBIX B pa3BUTHE MpEACTaBIEHUN 00
ANEKTPONIUTHYECKOW  auccouuanuu.  OCHOBHBIE — TOJIOKEHWS  TEOPUHM  DJIEKTPOJIMTUYECKON
nucconuanui. CTeneHb 3JIeKTPOIUTHYECKON aucconranuu U (GakTopsl ee 3aBUcUMOCTU. CHUIIbHBIE U
CPEIHUE DICKTPOIUTHI.

Jucconuanust Boabl. Bonoponsslii nokasarens. Cpena BOJHBIX PACTBOPOB AJIEKTPOINUTOB. Peaknum
oOMeHa B BOJIHBIX PacTBOPAX 3JIEKTPOJIUTOB.
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I'uaposm3 kak o0MeHHbIH mpouecc. HeoOpaTumelii TUAPOIU3 OpPraHMYECKHMX M HEOPTraHMYECKHX
COCJIMHEHU M ero 3HaYeHUe B MPAKTHUECKON JIEATETbHOCTH YeraoBeka. OOpaTUMBbI THAPOIU3 COJei.
Crynenuatsiii Tuaponus. [lpaktudyeckoe npuMeHeHue ruaposnsa. ] uaponns opraHM4ecKux BEIIECTB
(6enkoB, XHUPOB, YIIEBOAOB, NOJUHYKIEOTHAOB, AT®D) u ero OMOIOrHMUECKOE M MPAKTUYECKOE
3HayeHue. OMbUIeHHE XKUPOB. Peakius stepudukanum.

Hemoncmpayuu

CpaBHeHHE 2IEKTPOIIPOBOAHOCTH PACTBOPOB JIEKTPOJIUTOB.

CwMelieHue paBHOBECHSI TUCCOLMALIMN CIIA0bIX KUCIIOT.

WHauKaTophl 1 N3BMEHEHUE UX OKPACKHU B PA3HBIX CPelax.

CepHOKHUCIIBINA U (pepMEHTATUBHBIN TUAPOIIU3 YIIIEBOJIOB.

I'maponns kapOOHATOB, Cylb(})AaTOB M CHIIMKATOB INEIOYHBIX METAUIOB; HUTpaTtoB cBuHHA (II) wmim
LMHKA, XJIOpUJa AMMOHHUS.

Jlabopamopmuwlit onvim

XapakTep Auccouuanuy pa3IudHbIX THAPOKCUIOB.

Ilpakmuueckoe 3anamue

[IpuroTroBieHue pacTBOPOB pPa3INYHbIX BUIOB KOHIICHTPALUH.

2.9. OkucaIuTeIbHO-BOCCTAHOBHUTE/IbHbIEC PEAKLMH.
DJIEKTPOXUMHUYECKHUE MPOIECChI

OKHCIUTEJbHO-BOCCTAHOBUTE/IbHbIE peaknuu. CreneHb okucieHus. BoccranoButenun u
oxkucautend. OKHCIIEHHE M BOCCTaHOBJIEHHME. BakHelIlne OKHCIUTENM M BOCCTAHOBHUTEIM.
BoccraHoBuTENnbHBIE — CBOMCTBA  METAUIOB —  MPOCTHIX  BemiecTB.  OKHCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIC CBOMCTBA HEMETAUNIOB — IMPOCTHIX BEIIECTB. BOCCTaHOBUTENBHBIC CBOMCTBA
BEIIECTB, OOpPa30BaHHBIX dJIEMEHTaMH B HHU3IICH (OTPULIATEIBLHOM) CTENEHU OKHCJICHUS.
OxucIUTEeNbHBIE CBONCTBA BEMIECTB, OOpPA30BAaHHBIX JJIEMEHTAMH B BBICHICH (MTOJIOKHUTEIHHOMN)
cTernieHn OKuCieHHUS. OKHCIUTEIBHBIE W BOCCTAHOBUTEBHBIC CBOWMCTBAa BEIIECTB, OOpPa30BaHHBIX
3JIEeMEHTaMU B ITPOMEKYTOUYHBIX CTETICHSX OKUCIICHHS.
Knaccupukanusi OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX peaknuil. Peakiuu MeXaToMHOTO U
MEXMOJIEKYJISIPHOTO  OKHCIICHHSI-BOCCTAHOBIIEHUs. Peakuuu BHYTPUMOJIEKYJISIPHOTO OKHCIIEHUS-
BOCCTaHOBJICHH. Peakiny caMOOKHCIIEHUSI-CAMOBOCCTAHOBIICHUS (JIUCTTPOTIOPLIIMOHUPOBAHUS).
Meroabsl  coCTaBlI€HUsI YpaBHEHUH  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil. Merox
JNEeKTpOHHOTO OamaHca. BrusHue cpeapl Ha MTPOTEKaHHWE OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
MIPOLIECCOB.
XuMHYeCKHEe HMCTOYHMKHM TOKA. OJIEKTPOJAHBIE MOTCHIMANBI. Psn CTaHAApTHBIX DIIEKTPOIHBIX
MOTEHIIUATOB (JIIEKTPOXUMHUYECKUN PAJl HANPSHKEHUM MeTaioB). ['ambBaHUYECKHE DJIEMEHTH U
MPUHIUIIEI UX pa0oThl. CocTaBlieHUE rajbBaHUUECKUX 3JIeMeHTOB. O0pa3oBaHue ralbBAHUYECKUX Tap
NP XUMUYECKHX TMporeccax. ['aJbBaHUYECKHE DSJIEMEHTHI, NMPUMEHSEMbIE B KU3HHU: CBHHIIOBAs
aKKyMYIIITOpHas Oatapesi, HUKeIb-KaJIMUEBbIe 0aTapeu, TOTJIMBHBIC DIIEMEHTHI.
DJIEeKTPOJIM3 PACIIABOB M BOJHBIX PACTBOPOB JIeKTPOJIMTOB. [Iporeccel, mpoucxonsiiue Ha
KaToJile W aHojAe. YPaBHEHHUS AJIEKTPOXMMUYECKHX IMPOLIECCOB. DJIEKTPOJU3 BOJHBIX PACTBOPOB C
WHEPTHBIMHU DJIEKTPOAAMH. OJEKTPOJU3 BOJHBIX PACTBOPOB C PACTBOPUMBIMU 3JIEKTPOJIAMH.
[TpakTrueckoe MpUMEHEHNE IEKTPOIIU3A.
Hemoncmpayuu
Boccranosnenue quxpomara Kaiaust IIMHKOM.
Boccranosnenue oxcuna meau (I11) yrimem u Bomopoiom.
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Boccranosnenue quxpomara Kajausi STUIOBBIM CIIUPTOM.

OKHCIUTEIBHBIC CBOMCTBA a30THOM KUCIIOTEL.

OxkucnuTenbHbIE CBOMCTBA AUXpOMATA Kajusl.

["asibBaHMYECKHE 3IEMEHTHI U OaTapeKu.

Dnekrponu3 pactBopa xynopuaa meau (II).

JlabGopaTopHbie ONBITHI

B3anmoaeiicTBre METaIOB ¢ HEMETAJNIAMM, a TAK)KE C pAaCTBOPAMH COJIEH M pacTBOpaMU KUCJIOT.
B3anmoaeiicTBre cepHOMl M @30THOM KUCIIOT C MEJBIO.

OkucnuTenbHbIC CBOMCTBA IEPMAHTaHATa KAJIUS B PA3JIMYHBIX Cpeax.

2.10. Knaccndukanus semects. IIpocThie Bemecrsa

Kanaccupukanusi Heopranmyeckux BemiecTB. [Ipocteie u cnoxksble BemiectBa. OKCHABIL, HX
knaccupukanua. [uapokcuabl  (OCHOBaHUSA, KHCIOPOACOAEpXKAIIUE KHUCIOTH, aM(pOTepHbIe
ruapokcuabl). Kucnotel, ux kmaccupukanus. OcHoBanus, ux kiaccupukanus. Conu cpeanue,
KHCJIbIE, OCHOOBHBIE U KOMILIEKCHBIE.

Mertanabl. [lonoxeHne MeTauioB B MEPUOJAUYECKON cHUCTEME U OCOOCHHOCTH CTPOEHHS MX aTOMOB.
[Ipocthlie BemecTBa — METAUIBI: CTPOCHUE KPUCTAIUIOB M METaJUIMUECKasi XUMUYecKas CBsa3b. OO0mme
(du3nUYecKne CBOWCTBA METAJUIOB M WX BOCCTAHOBHTEILHBIC CBOWCTBA: B3aMMOJICHCTBHE C
HeMeTaulaMu  (KHCIIOPOJIOM, TalloT€HaMH, CEpoil, a30TOM, BOJOPOJAOM), BOJIOM, KHCIOTaMH,
pacTBOopamMH  COJieH, OPraHWYECKUMHU BeHIECTBAMH (CIIUPTAMH, TaJOrCHATKaHaMHu, (EHOJIOM,
KHCIIOTaMH), miesniodaMu. OKCUABI ¥ THIPOKCH]IBI METAIIJIOB. 3aBUCUMOCTh CBOWCTB 3TUX COCAMHEHUN
OT CTENIEHEHW OKHUCIICHUSI METAJUIOB. 3HAYEHUE METAJVIOB B IPUPOJIE U )KU3HU OPTraHU3MOB.

Koppo3uss meranioB. Ilondarue koppo3un. XuMudeckas KOppo3us. DIEKTPOXUMHUUECKasT KOPPO3Us.
Crioco0sl 3a1UThl METAILJIOB OT KOPPO3HH.

OO0mue cnmocodbl MOJTyYeHUs] MeTAJLI0B. MeTaiiel B mipupoje. MeTautyprusi U €€ BUJbI: TUPO-,
TUAPO- U BJEKTPOMETALTYPrusi. DJIEKTPOJIN3 PACILUIABOB U PACTBOPOB COCAMHEHUN METAJIOB U €ro
MPAaKTUYECKOE 3HAYCHHE.

Hemeraausbl. [lonoxenune HemetannoB B llepuoanueckodt cucreme, OCOOEHHOCTH CTPOEHHS HX
aTOMOB.  DJEKTPOOTPULATEIbHOCTh. biaropoaHsie ra3pl. DJNEKTPOHHOE CTPOEHUE aTOMOB
OIarOpoIHBIX Ta30B M OCOOCHHOCTH MX XMMHUYECKUX U (PU3MUECKUX CBOMCTB. Hemeramibl — mpocThie
BemlecTBa. VX aToMHOE M MOJIEKYISIpHOE CTpoeHue ux. AoTponusa. XHUMHYECKHE CBOMCTBA
HeMeTauioB. OKHUCIHMTENbHbIE CBOMCTBA: B3aUMOJEHCTBHE C METaUIaMH, BOJOPOJOM, MEHEe
3JIEKTPOOTPULATEIIEHBIMU HEMETAIUIAMU, HEKOTOPBIMH CIIO)KHBIMH BeEIIECTBAMHU. BOCCTaHOBUTENBHbIE
CBOWCTBa HEMETA/NIOB B PEAKIUSIX C (QTOPOM, KHUCIOPOJIOM, CIIOKHBIMH BEIIECTBAMH —
OKHCITUTENSIMU (a30THOM U CEPHOM KUCIOTAMH U JIp.).

Hemoncmpayuu

Konnexnus «Knaccudukanys HEOpraHMueCKMX BEIIeCTB» U 00pasilbl MPEJACTABUTENEH KI1acCOB.
Komnexkuus «Knaccudukarust opraHMuecKrx BEIIeCTB» U 00pa3Iibl MpeACcTaBUTENCH KIIacCOB.

Mozaenu KpUCTaUIMYECKUX PELIETOK METAJIOB.

Konnekuust MeTanioB ¢ pa3HbIMH (PU3NIECKIMH CBOHCTBAMHU.

B3anmoneicTeue JUTUSA, HATPUS, MarHUs U KEJNE€3a C KUCIOPOJAOM; LIEJTOYHBIX METAJUIOB C BOJOM,
cnupTamu, (PeHoJIOM; IIMHKA C PACTBOPAMH COJISTHOM U CEPHOU KHUCIIOT; HATPHUS C CEPOM; alTFOMUHUS C
HOJ0M; JK€eJIe3a ¢ PaCTBOPOM MEJHOTO KyIIOpOcCa; allOMHUHHMS C pAaCTBOPOM €IKOr0 HATpa.

OKcHIBI ¥ THAPOKCUIBI XPOMA.

Koppo3zust MeTannoB B 3aBUCUMOCTH OT yCJIOBHH.
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3amuTa METauIoB OT KOPPO3UHU: 00pa3Ibl «HEPKABEEK), 3AIMUTHBIX TTOKPBITHIA.

Konnexkuus pyn.

DNEeKTPOJIN3 PACTBOPOB COJIEH.

Mogenu KpUCTALTHYECKUX PEUIeTOK HoAa, anmasa, rpadura.

Annotponus ¢pocdopa, cepbl, KUCIOPOAA.

B3anmMopeiicTBre BoAOpoAa ¢ KUCIOPOAOM; CYPbMBI C XJIOPOM; HATpUs € MOJIOM; XJIOpa C PaCTBOPOM
Opomuia Kajaus; XJIOpHOH M CepOBOJOPOIHON BOABI; OOECIBEUMBAHNE OPOMHONM BOJABI TUIICHOM HIIU
ALETUIICHOM.

Jlabopamopuuvie onvimot

O3nakomiieHHe ¢ 00pa3amMu MPeICTaBUTENIEH KIIaCCOB HEOPTaHUYECKUX BEUIECTB.

O3nakomiieHHE ¢ 00pa3lamMu MPEICTaBUTENEH KIaCCOB OPTraHUYECKUX BEIIECTB.

O3HaKOMJIEHHE C KOJUIEKLIUEN PYA.

[Tonyyenue KkuciIOpoaa U €ro CBOMCTBA.

[Tonyuyenue BoaOpOIa U €ro CBOMCTBA.

[Tonyyenue ninacTUYECKOM cepbl, XUMUUECKHE CBOMCTBA CEPBI.

B3auMozeiicTBre METaIOB ¢ paCTBOPAMU KUCIIOT U COJIEH.

CaoiicTBa yriis: aacopOIOHHBIE, BOCCTAHOBUTENbHBIE.

B3anmoneicTBre [IMHKA WK QTIOMUHUS C PACTBOPAMH KHUCIJIOT U LIETOYECH.

OxpalrBaHye IIaMEHU KaTHOHAMHU LIEIOYHbIX U IIEIOUHO3EMENIbHBIX METAJIOB.

2.11. OcHoBHBIE KJIACChHI HEOPraHNIE€CKUX U OPraHuICCKUX coeTUHEeHHU

Bonoponnbie coenuHenusi Hemera/ioB. [lonydyeHne amMmuaka M XJOpPOBOJOPOJA CHHTE30M H
KOCBeHHO. Pusnueckue cBoricTBa. OTHOLIEHHE K BOJE: KUCIOTHO-OCHOBHBIE CBOWCTBA.

Oxcuabl M aHrMAPHIbBI KapOOHOBBIX KHCJI0T. HeconeoOpasyronme U coneodpasyrolne OKCHIBI.
Kucnorasle okcunpl, ux cBoiictBa. OCHOOBHBIE OKCHBI, MX CBOHCTBA. AM(OTEpHBIE OKCHIBI, WX
CBOMCTBAa. 3aBUCUMOCTb CBOWMCTB OKCHJIOB METAJJIOB OT CTENEHU OKUCIECHMS. AHTUAPUIBI
KapOOHOBBIX KUCJIOT KaK aHAJIOT'H KHUCIOTHBIX OKCUIOB.

Kuciorel opranuyeckue M HeopraHmyeckue. KucioTel B CBeTe TEOpPHM IJIEKTPOJUTUYECKON
aucconnanuu. Kucnorsl B cBere mnporonuTHyeckod Teopuu. Kiaccudukanuss opraHudeckux u
HeopraHmueckux kucior. OOmmMe CcBoOWcTBA KUCJIOT: B3aMMOAEHCTBUE OPraHMYECKHUX U
HEOPraHMYECKUX KUCIIOT C MeTajulaMH, OCHOOBHBIMU U aM(OTEPHBIMU OKCHJIAMH U T'HJIPOKCUAAMHU,
CoJIsIMM, 00pa3oBaHHE CIOXKHBIX 3(UpoB. OCOOEHHOCTH CBOWCTB KOHIIEHTPUPOBAHHOW CEPHOH M
a30THOM KHUCIIOT.

OcHoBaHusl opraHuvyeckue M Heopranm4veckue. OCHOBAHUS B CBETE€ TEOPUHU AIIEKTPOIUTHUECKON
mucconuanui. OCHOBaHMSA B CBeT€ MpOTONMTHYECKOW Teopuu. Kiaccudukamuss opraHMYecKux u
HEOPraHWYECKNX OCHOBAaHMHM. XHUMHWYECKHE CBOMCTBA INEJIOYEH M HEPACTBOPMMBIX OCHOBAaHHM.
CaoiicTBa OECKUCIOPOJHBIX OCHOBAHUI: aMMHaKa M1 aMUHOB. B3anMHoe BiIMsIHME aTOMOB B MOJIEKYJIe
aHWINHA.

AMQoTepHble OpraHMYecKHe U HeOpPraHu4yecKue coeluHeHUsl. AMPOTEpHbIE OCHOBAHUS B CBETE
MNPOTOJIUTUYECKON Teopuu. AMQOTEpHOCTH OKCHJIOB M THJIPOKCUIOB MEPEXOIHBIX METaJlIOB!
B3aUMOJICHCTBUE C KUCIOTAMH U ILEIOYAMH.

Coumn. Knaccudukanus nu xumuyeckue cBoictBa coneil. OcCoOeHHOCTH CBOWCTB COJIEH OpraHMYecKHX
Y HEOPraHWYECKHUX KHUCIIOT.

I'eneTnuyeckas cBAI3b MEXKAY KJIACCAMHM OPraHMYECKUX M HEOPraHMYeCcKuX coeanHeHuii. [lonarue
O TEHETHMYECKOM CBSI3M M TEHETUYECKHX pAJaX B HEOPraHWYECKOW M OPraHWYeCKOW XHWMMH.
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'enetnueckue psapl MeTamia (Ha OpUMEpPE KalbLUs U JKejle3a), HeMeTauia (Cepbl U KPEMHUsA),
MEePEXOHOTO 3IeMeHTa (LIMHKA). ['eHeTndeckue psibl U TeHeTUYecKasi CBsI3b B OPraHUYECKON XHUMHUH.
EnuHcTBO MUpa BelecTs.

Jemoncmpayuu

Komnnekunu KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHUIIOB, IEMOHCTPALIUS UX CBOUCTB.
B3anMopeiicTBre KOHIIEHTPUPOBAHHBIX a30THOM M CEPHOM KHCIIOT, a Tak)Ke pa30aBJICHHOW a30THOM
KHCIIOTHI C MEJIBIO.

Peakuust «cepeOpsaHOro 3epkaiay A MypaBbUHOM KUCIOTHI.

B3anMogeiicTBrue pacTBopa rHAPOKCHIA HATPUS C KUCIOTHBIMH okcuuamu (okcuaoM ¢ocdopa (V)),
aM(pOTEePHBIMU THAPOKCHIAMU (TUAPOKCUIIOM IIUHKA).

B3aumozeiicTBre aMMuaka ¢ XJ0pOBOAOPOJIOM U BOAOWU. AHATIOTUYHO JIJIsi METUJIaMUHA.
B3aumopeiicTBue aMMHOKUCIIOT € KUCIOTaMU U 1estoyaMu. OCyliecTBIEHHE IEPEXOI0B!

Ca — Ca0O — Ca3(P0O4)2 — Ca(OH)2

P — P205 — H3PO4

Cu — CuO — CuS04 — Cu(OH)2 — CuO — Cu

C2H50H — C2H4 — C2H4Br2

Jlabopamopnsie onvimol

[TosnyueHue u cBOWCTBA yIIIEKUCIIOTO Ta3a.

CaoiicTBa COJISTHOM, cepHOH (pa30aBiIeHHOMN) U YKCYCHOMN KUCIIOT.

BsaumopeiictBue ruapokcuaa Hatpus ¢ cosaMu (cyiabpatom Meau (1) u xmopuaom aMmmMoHus).
Pasnoxxenne ruapoxcuia Meau.

[Tonydenue u am@oTepHble CBOMCTBA THAPOKCHIA ATFOMUHUS.

[TonydeHue xKecTKOM BOAbI U U3YUEHUE €€ CBOMCTB.

YcTpaneHue BpeMEHHOM U MOCTOSIHHOM YKECTKOCTH.

Ilpakmuueckue 3anamusn
Pemenne OKCIICPUMCHTAJIBHLBIX 3aJ1a4
[Tonyyenne ammuaka, €ro CBOMCTBaA.

2.12. XuMus 2J1€eMEHTOB

S-DJIeMEeHTBI
Bonopona. /IBOMCTBEHHOE IOJIOKEHUE BOAOpPOAA B IEPUOAMYECKOM cucreMe. M3orombsl BOmopona.
Tsxenas Boga. OKHUCIUTENBHBIE UM BOCCTAHOBUTEIBHBIE CBOMCTBAa BOJOPOJA, €ro MOJYyYEHHE U
npuMeHeHue. Poib BO1opoa B :KMBOM UM HEXKUBOW IPUPOJIE.
Bona. Ponp Boapl Kak CcpeqooOpasyrolIero  BEIIECTBAa KIETKH. OKOJOTMYECKHE AacleKThl
BOJIOTIOJIb30BAHMSL.
duemeHThl [A-rpynnsbl. [llenounsie Metamnsl. OOmias XxapakTepUCTHKa ILIENIOYHBIX METaNIOB Ha
OCHOBaHMHM M0n0xeHus B [lepruonnueckon cucreme snemeHToB J.M1.Menaeneesa u CTpoeHUs: aTOMOB.
[Tonyuenue, (u3mUeckne W XHUMHUYECKHE CBOWCTBA MIENIOYHBIX METAIOB. KaTHOHBI IIENOYHBIX
METAJIJIOB KaK BaKHEWIas XuMuYeckas ¢opMa HUX CYIIECTBOBAHHS, PETYJISTHBHAS POJb KaTHOHOB
KaJIMs U HaTpusl B KUBOU KieTke. [I[pupoHble COEAMHEHNS HATPUS U KaJus, UX 3HAYCHUE.
DuemenThl IIA-rpynnbl. OOmas xapakTepUCTHKA IIETOYHO3EMENIbHBIX METAJIOB M MarHus Ha
ocHOBaHMM mnoJyioxkeHus: B Ilepumonnueckon cucreme snemeHtoB [[. M. MenneneeBa u cTpoeHHs
atomoB. Kanmenmii, ero monydenue, pu3nueckue U XUMHYECKHE CBOWCTBa. BakHelue coennHEeHUs
KaJIbIIMS, MX 3HAUYCHUE U TpuMeHeHne. Kanpumii B mpupoe, ero 6uosorndeckas poib.
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p-DaeMeHTHI

AnroMuHMi. XapakTepucTUKa AJIIOMUHUS Ha OCHOBaHUM NOJIOKEHUS B Ilepumonmueckoil cucreme
anemenToB [[. 1. MenneneeBa u ctpoenus aroma. [lonydenue, gpusndeckie U XUMUYECKHUE CBOWCTBA
alMoMUHMS. BakHele coeIMHEHNs allOMUHUSA, UX CBOMCTBA, 3Ha4eHUE U npuMeHenue. [Ipupognsie
COCUHECHMS AIFOMUHUS.

Yriaepon u kpemHuid. OO0mIasi xapakTepuCTHKa HAa OCHOBAHHMHM WX MOJoKeHus B [lepuoamueckoit
cucreme JI. M. MenneneeBa u crpoeHust aroma. I[IpocTele BemiecTBa, 0Opa3oBaHHBIE 3TUMHU
aneMeHTaMu. OKcuIpl U THUAPOKCUIBI Yriepoia M KpeMHHMs. Baxheiliue coin yrojbHOH u
KpeMHUEBOM KUCIIOT. CUIIMKAaTHAs! IPOMBIILIJIEHHOCTb.

I'anorensl. O0mas xapakTepucTHKa raJIOTEHOB Ha OCHOBAHMM MX NoJjiokeHus B llepmoanueckoit
cucreme sneMeHtoB [[. M. MeHneneeBa u CTpOEHHS aTOMOB. ['alor€Hbl — MPOCTHIE BELIECTBA:
CTPOCHHME MOJIEKYJ, XUMUYECKHE CBOWCTBA, IOJIY4YEHHE WM INPUMEHEHHME. BaxkHeilne coeluHEeHHs
raJIOTeHOB, MX CBOMCTBA, 3HAYCHHWE M INpuUMeHeHHue. [anorensl B npupone. buonormdeckas poib
raJIOreHOB.

Xanpkorenbl. O0111ast XapakKTepUCTHKA XaJIbKOI€HOB HA OCHOBAHUM MX MosIoxkeHus B [leproanueckoit
cucreme anemeHToB [I. M. MenneneeBa u cTpoeHuss aTOMOB. XalbKOTE€HBl — IIPOCTBIE BELIECTBA.
Amnnorponusi. CTpoeHHE MOJIEKYJ aIOTPONHBIX Moaudukanuii W ux cpoiicTBa. [lomyueHue u
IIPUMEHEHUE KHUCII0POJIa U Cepbl. XaJIbKOTEHbI B IPUPOJIE, UX OMOJIOTHYECKast pOJlb.

JueMeHTbl VA-rpynnbl. OOmias XapakTE€pUCTUKA 3JEMEHTOB 3TOW TIpyHIbl Ha OCHOBAHUU HX
nosiockeHusd B llepnonnueckoii cucreme anemenToB [l. 1I. Menneneesa u crpoenus aromos. CTpoeHue
MOJIEKYJIbl a30Ta M AJJIOTPOIHBIX Mogudukaui pochopa, ux Gusnyeckre 1 XUMHUUYECKHE CBOMCTBA.
Bonoponnsie coenunenus snemenToB VA-rpynmnbl. Okcuasl a3ora u Gpocdopa, COOTBETCTBYIOIINE UM
kucaoThl. Conn 3THX KUCoT. CBOWCTBA KUCIOPOAHBIX COEIUHEHUH a30Ta U pocdopa, UX 3HAUEHUE U
npuMeHenue. A3ot u pocdop B npupojie, UX OHoIoruuecKas posb.

Jaementbl IVA-rpynnbl. O0mas xapakTepUCTHKA AJIEMEHTOB 3TOW TPYNIBl Ha OCHOBAHWUU HX
nonoxxenus B [lepuonnueckoit cucreme snemeHToB . 1. MenneneeBa u CTpoeHUsI aTOMOB. YTJIEPO.
u ero amnorponus. CBOICTBa aNIOTPONHBIX MOAU(UKALMIA yriiepoja, UX 3HAUYE€HUE U NPUMEHEHHE.
Oxcnapl M THAPOKCUABI YIIEpOAAa W KPEMHHUSA, MX XHUMHUYeckue cBoicTBa. ConM yrojipHOM u
KPEMHHEBBIX KHCIIOT, UX 3HaueHHue U npumeHenue. [Ipuponoolpasyromias poib yriepoaa ajis KUBOH
Y KPEMHMUS JIJ1s1 HEKUBOU NPUPOIBI.

d-DneMeHTbI

Ocob6ennoctu crpoenusi aromoB d-snementoB (IB-VIIIB-rpynm). Menp, IHMHK, XpoM, XeJe3o,
Mapraser] Kak IpOCTble BellecTBa, UX (U3MUECKHMEe M XUMHUYEcKHe cBoiicTBa. HaxoxxneHue 3Tux
METAIJIOB B MpHUpPOAE, UX IMoiydeHue u 3HadeHue. CoenuHeHUs d-371€MEHTOB C pa3IMYHBIMHU
CTENEHSIMM OKHCIIEHUS. XapakTep OKCHIOB M THUJPOKCHJIOB 3THUX 3JIEMEHTOB B 3aBUCUMOCTU OT
CTETEeHU OKUCJICHUS MeTaa.

Hemoncmpayuu

Konnexuu mpocThIX BelecTB, 00pa30BaHHBIX 3JIEMEHTAMH PA3JINYHbBIX JIEKTPOHHBIX CEMENCTB.
Komekuuyu MuHEpanoB U FOPHBIX MOPO.

[Tonmy4yeHue amIOTPONHBIX MOAU(PHUKAIIMN KUCIOpOoia, cepbl, (hochopa.

XuMuYeckue cBOMCTBa BOIOPOa, KUCI0poaa, cephl, (pocdopa, rajoreHoB, yriepoa.

Oxcuppl cepbl, a30Ta, yrieposa, keiae3a, Mapraiiia, MeIu ¢ pa3jINuHbIMH CTENEHSIMU OKHCIIEHUS, UX
CBOMCTBA.
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I'mppoxcunabsl cepbl, XpoMa, MapraHna, ejes3a, MEAW, allOMHHMS WM LHUHKA, HUX IOJy4YCHHE H
XUMUYECKHUE CBOKCTBA.

Jlabopamopuuvie onvimoi

N3yuenune CBOMCTB MPOCTBIX BELIECTB U COCIUHEHUM S-3JIEMEHTOB.

W3y4yeHne CBOMCTB NPOCTHIX BELECTB U COSAMHEHUN P-2JIEMEHTOB.

W3yueHne cBOMCTB NPOCTHIX BEIIECTB U COEAUHEHUHN d-3J1EMEHTOB.

[IpakTudeckue 3aHATHA

[TosydyeHne THIPOKCUIOB AIFOMUHHUS U IUHKA; UCCIIEJOBAHUE UX CBOWCTB.

ITomyyeHnue u uccneno0BaHue CBOMCTB OKCUIOB CEpPBI, yriepona, hocdopa.

2.13. XuMusd B KU3HH 00IeCTBA

XuMHsA M MPOM3BOACTBO. XMMHUYECKAs IPOMBIIIIEHHOCTh U XUMHUUYECKUE TeXHOJoruu. Celpbe 1id
XMMHMYECKOHN NPOMBIIUIEHHOCTH. Bogja B XUMHUYECKOM TPOMBIIIIEHHOCTH. DHEPIUsl 111 XUMUYECKOTO
pon3BoJcTBa. HayuHple NMpHHOUIBI XMMUYECKOTO IPOM3BOJACTBA. 3alllUTa OKPYXKAlOIIEH cpensl U
OXpaHa TpyJa IPU XUMHYECKOM IpOoU3BOACTBE. OCHOBHBIE CTaJUU XUMHYECKOIO INPOU3BOJACTBA.
CpaBHeHHUE IPOU3BOACTBA AaMMHUAKa U METAHOJA.

XuMHs B CeJbCKOM XO03s1ficTBe. XHMM3alKsl CEIBCKOIO XO0341CTBA U €€ HanpasieHUs. PacteHus u
M0YBa, IMOYBEHHBIA MOMIOIMAIONIMKA KOMIUIEKC. YIOOpeHHss W HX Kiaccupukanus. XUMHYECKHE
CpeacTBa 3aluThl pacTeHuil. OTpuLaTenbHble MOCIEACTBUS NMPUMEHEHUS NEeCTULUI0B U Ooprba c
HUMU. XUMH3ALMs )KUBOTHOBOJICTBA.

Xumust M 3KoJorusi. XMMHUYECKOE 3arpsi3HEHUe OKpyskaromied cpenbl. Oxpana ruzapocgepsl OT
XMUMHYECKOro 3arpsizHeHus. OxpaHa MOYBBI OT XMMHYECKOro 3arpsisHeHus. OxpaHa aTMocdepbl OT
XUMHYecKoro 3arpszHeHus. OxpaHa ¢Quiopsl U (GayHbl OT XMMHUYECKOIO 3arps3HeHus. buotexHomaorus
Y TEHHAsl NHXXCHEPUSL.

XuMHs ¥ NMOBCeJHEBHasl KU3Hb YejioBeKa. JlomamiHsasg anTeka. Morolue ¥ YUCTSIIME CPENCTBA.
CpenctBa 60pbObI C OBITOBBIMU HaceKOMbIMU. CpeacTBa JUYHOM TMIHMEHBl U KOCMETUKU. XUMHS U
nuia. MapKkUpOBKM YHAaKOBOK MUIIEBBIX W TUTMEHHYECKUX NPOAYKTOB M YMEHUE WX YHUTATh.
DKOJIOTHUS )KUIUIIA. XUMUS U TeHETHKA YeIOBeKa.

Hemoncmpayuu

Monenu npou3BOACTBA CEPHOM KUCIOTHI U aMMHAKa.

Konnexmus ynoOpeHuit 1 necTULHIOB.

OO0pa31bl cpecTB OBITOBOM XMMHHU U JIEKAPCTBEHHBIX MPENIAapaToB.

IlIpakmuueckue 3anamus

O3HakoMJIEHHE ¢ KOJUIEKIUEeN yIOOpeHUH U ECTUIINIOB.

O3HakoMJeHME ¢ oOpa3llaMHd CpelICTB OBITOBOM XUMHUM M JIGKAPCTBEHHBIX IperapaToB.
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TEMATHYECKOE INTAHUPOBAHHE

[Ipu peanuzanum coaepkaHus 0O0IIE00pa30BaTEIPHON yUE€OHOM TUCIIUTLTAHBI
OVIJLII. Xumus B mnpenenax ocBoenuss OIIOII CIIO nHa 06a3e OCHOBHOTO OOIIETO
oOpa3oBaHMsl C TMOJydeHHEeM cpeaHero obOmero obpazosanmst (IITIKPC, TITICC3)
MaKCUMalibHas yueOHass Harpy3ka 0OydJaronuxcsi COCTaBIISET
O06beM 00pa3oBaTeNBLHOM MPOrpaMMbl Y4eOHON TUCIUTUIHHBI - 158 "acos,

B TOM 4HcIIe B popMe mpakTudeckoi noaroroBku —40 yacos

U3 HUX:

TeopeTrdeckoe ooyuenue — 110 gacos;

nabopaTopHble PabOTHI U MpakTHYecKue 3auaTus - 40 yacos.
Koncynpranuu — 8 yacos.

[TpomesxyTounas arrecrauus — B hopme AuddepeHIPOBAHHOIO 3a4eTAa.

TEMATUYECKUM ILIAH

Ayaurtopuble 3ausaTus. Coaep:xxkanue o0y4eHust KoanuectBo B ToM 4ucie B
4acoB dopme
NMPAKTHYECKOMH
NOJATOTOBKH

Bseneunue 2

1. Opzanuueckas xumus 70 22

1.1. IIpenmer oprannueckoit xumuu. Teopust 8 2
CTPOCHHSI OPraHMYECKUX COSTMHEHUI

1.2. IlpenenpHble yriaeBo10pOIbl

1.3. DTuneHoBbIe U TUEHOBBIE YIIIEBOI0POIbI

1.4. AuetuneHoBble yriaeBOAOPOabI

1.5. Apomarnyeckue yrieBogopOIbl

1.6. IIpupoaHble ICTOYHUKH YIIIEBOJIOPOIOB

1.7. 'mapoKCUIIbHBIE COETUHEHUS

1.8. Anpaeruasl U KETOHBI

1.9. KapOoHOBBIE KUCIIOTHI M UX TPOU3BO/IHBIE

1.10. YraeBonanl

o (00 |00 O[O IN |~ OO

Nl B DN

1.11. AMHMHBI, aMUHOKHUCIIOTBI, OCIKH

1.12. A3zoTcoaeprkaiine reTepoluKInIecKre
coeanHeHusi. HykiienHOBbIE KMCIIOTHI

o

1.13. buosornuecku akTUBHBIE COETUHEHUS 4 2

2. Obwan u HeopeanuyecKas Xumus 94 18

2.1. XuMust — HayKa O BeIeCTBax 4

2.2. Ctpoenne aToma 4 2

2.3. Ilepnonnueckuii 3akoH u [lepuonnueckas
cucteMa xuMmudeckux sneMenToB /. M. MenaeneeBa

2.4. CtpoeHue BeniecTra

2.5. Ilonumepsl 4




2.6. JluciepcHble CUCTEMBI 2

2.7. XuMH4YeCcKHe peakinu 10

2.8. PacTBOpBI 8

2.9. OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

DIEKTPOXUMHUYECKHE MPOIIECC 10

2.10. Knaccudukarnus BemiectB. [IpocThie BemecTBa 8

2.11. OcHOBHBIE KJIaCChl HEOPTraHUYECKUX U 4
OpPraHMYECKUX COECAUHEHUN 10

2.12. XuMus »JIEMEHTOB 10

2.13. XuMus B )XKU3HU 00IIeCTBa 8 4
Urtoro 186 40
KoncyabTanuu 8

[Tpomexxyrounast arrectanus B hopme oughghepenuyuposannozo 3auema

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIBHOCTH

CTYJEHTOB

Coaepixanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH CTY/JAeHTOB (HA
YPOBHE Y4eOHBIX /IeliCTBHI)

Baxkueiimmue
XHMHYECKUEe MOHATUSA

YMeHue JaBaThb ONPEICIIEHHE M  ONEPUPOBATH  CIEAYIOLIMMHU
XMMHUYECKMMHU NOHATUSAMU: BELIECTBO, XUMUUYECKHI JIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTEINIbHbIE aTOMHAsI U MOJIEKYJISIpPHAs MacChl, UOH,

AJUIOTPOINHMSL, U30TOIbI, XUMHUYECKAsICBS3b, AIEKTPOOTPULIATEIILHOCTD,
BAJICHTHOCTh, CTENEHb OKHUCJIEHUSA, MOJb, MOJSIpHas Macca,
MOJISIPHBIH o0beM ra3000pa3HbIX BEIIECTB, BEIIECTBA
MOJIEKYJSIPHOTO M HEMOJIEKYJISIDHOTO  CTPO€HHUS,  PacTBOPHI,
MEKTPOJIT U HETPOJUT, DJIEKTPOJUTHYECKAsl AMCCOLMAIu,
OKHUCJIUTEIb W BOCCTAHOBUTENb, OKHCIIEHHE M BOCCTaHOBJICHHE,
TEmIoBOM 3(pQEeKT peakluuu, CKOPOCTh XHUMHUYECKOH peakIHH,
KaTajgu3, XHUMHUYECKOE  paBHOBECHE,  YIJIEPOJHBI  CKelerT,
(GyHKIMOHATBHAS IPYIIA, H30MEpus,

TOMOJIOTHSI

OcHOBHBIE 32aKOHBI
XUMUH

@opMynHpOBaHHE 3aKOHOB COXPAHEHUS MAacChl BEHIECTB U
ITOCTOSIHCTBA COCTABA BELIECTB.

VYcraHoBKa NPUUMHHO-CIIEICTBEHHON CBSI3U MEXKY COJEpKaHUEM
ATUX 3aKOHOB U HAIMCAHWEM XUMUYECKHUX (DOPMYJI U YpPaBHEHHIA.
YcraHoBKa ~ JBOJIIOLMOHHOW — CYIIHOCTH  MEHJIEIIEEBCKOW U
COBpeMeHHON (opMynupoBok mnepuoauyeckoro 3akona JI. W.
Menneneesa.

OO6pbscHeHne (U3NYECKOTr0 CMbICIIAa CHUMBOJIMKHU MEPUOINYECKOM
Tabnmubel xumuyeckux snemeHtoB /. M. MenneneeBa (HOMepoB
3JI€MEHTa, MeproIa, TPYIIbI) U YCTAHOBKA MPUYWHHO-CIICICTBEHHOM
CBS3U MEXAY CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS
CBOICTB 3JIEMEHTOB U 00Pa30BaHHBIX UMHU BEIIECTB B NEPHOAX

U TpynImax.

XapakTepucTrKa 3JIEMEHTOB MaJIbIX U OOJBIIUX MTEPHUOIOB IO UX
nonoxeHuto B Ilepuoanueckoii cucreme /[. 1. Menaeneena
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OcHoBHbIE Teopuu
XHMHUH

YcraHOBKa 3aBUCUMOCTH  CBOMCTB ~ XMMHUYECKHMX BEIIECTB  OT
CTPOEHUS aTOMOB 00PA3yIOLIMX UX XUMHUYECKUX IEMEHTOB.
XapakTepucTUKa BaXHEUIIUX TUIIOB XUMHUYECKHUX CBS3€d H
OTHOCHUTEJILHOCTH 9TOW TUIIOJIOTHH.

OObsicHeHHE 3aBUCHUMOCTH CBOICTB BEIIECTB OT HX COCTaBa H
CTPOCHMS KPUCTAJUINYECKUX PEIICTOK.

@OpMyIMpPOBKa OCHOBHBIX ITOJIOKEHUN TEOPUU DJIEKTPOJIUTHYECKOU
JUCCOLMALMHU U XapaKTEPUCTUKA B CBETE 3TOU TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHECHUM.

@OpMyIMPOBKA OCHOBHBIX IIOJOKEHUH TEOPUM XUMHUYECKOTO
CTPOCHHsI OPraHUYECKUX COCIUHEHHHW U XapaKTEPUCTUKA B CBETE
9TOW TEOPUU CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKHUX COCIUHEHUM

BaxkHeiilne BenecTra
U MaTepuaJbl

XapakTepucTUKa CcOCTaBa, CTPOCHMS, CBOWCTB, IIOJIYYEHUS U
npuMeHeHusi BakHermmx metawioB (IA u II A rpymm, amroMuHus,
Kene3a, a B ECTECTBEHHO-HAy4HOM TNpoduie M HEKOTOphIX d-
3JIEMEHTOB) U UX COCAUHEHUN.

XapakTepucTUKa CcOCTaBa, CTPOCHMs, CBOWCTB, IIOJIy4E€HUS U
npuMmeHenus Baknenmx HemeramioB (VIII A, VIIA, VIA rpynm, a
Takke azora m Qocdopa, yriepoma W KpPeMHHs, BOAOPOJA) M HUX
COCTMHEHU.

XapakTepucTUKa COCTaBa, CTPOCHMS, CBOWCTB, IIOJIYYEHUS U
MPUMEHEHHSI Ba)XKHEUIIUX KJIACCOB  YIIEBOJOPOIOB  (aJIKaHOB,
LUKJIOAJKAHOB, aJKEHOB, aJKUHOB, apeHOB) M HX Haubosee
3HAYUMBIX B HAPOJAHOXO3SIICTBEHHOM IUIaHE IIPEICTaBUTENCH.
AHanornyHas XxapakTepUCTHKA BAKHEUIINX IIPEICTaBUTENICH

JIPYTUX KJIACCOB OPraHMYECKUX COCIMHEHHI: METaHOJIa M 3TaHOIIa,
CJIOXHBIX 3(PHUPOB, KUPOB, MBI, aTbACTUAOB ((OPMABACTUIOB U
aleTanperuaa), KeTOHOB (aleToHa), KapOOHOBBIX KUCIOT (YKCYCHOU
KHCIIOTBI, Il €CTECTBEHHO-HAy4YHOI'O MpoQuis MpeacTaBUTENei
JIPYTUX KIACCOB KHUCIJIOT), MOHOCAaXapuJ0B (TJIFOKO3BI), AUCAXAPHUIOB
(caxapo3bl), monrcaxapuaoB (Kpaxmasa U IeJUTI0I036),

aHWJINHA, aMUHOKHCIIOT, OETTKOB, HICKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH, Kay4yKOB, IJIaCTMAcC.

XuMH4YecKui A3bIK
M CUMBOJIMKA

Hcnonb3oBanue B yueOHOH U PO eCCHOHATBLHOMN 1eATeIbHOCTH
XUMHUYECKUX TEPMUHOB ¥ CHUMBOJIMKH.

Ha3Banne  M3y4eHHBIX  BEIIECTB 110  TPUBHAIBHOM WM
MEXIYHAapOAHOW HOMEHKJIAType U OTpaXXeHHE COCTaBa 3TUX
COEJIMHEHUI ¢ MOMOIIBI0 XUMUYECKUX (popMyIT.

OTtpaxkeHHMEe XUMHYECKUX IIPOLIECCOB C TIOMOIIbIO YpaBHEHUU
XUMHYECKHUX PEAKIINH

XuMHYECKHE peakmun

OObscCHEHHE CYIIHOCTH XMMHUYECKHX IpoleccoB. Knaccudukanus
XUMHMYECKHUX PEAKUUI MO Pa3InYHBIM NPU3HAKAM: YHCIY U COCTaBy
MPOAYKTOB W PEareHToB, TerioBoMy 3¢ (deKTy, HaIlpaBiIeHUIO,
(daze,HATMYUNIO KaTalu3aTopa, W3MEHEHMIO CTeleHell OKUCIeHus
3JIEMEHTOB, 00Pa3yIOIUX BEIECTBA.

YcTaHoBKa MPU3HAKOB OOIIETO U Pa3IMYHOTO B THIIOJIOTUH PEaKIUi
JUISl HEOPraHUYECKOM M OPraHNYECKON XUMHUH.

Knaccupunukanuss BemecTB M MPOLECCOB C TOYKH 3PEHUS
OKHCJIEHUS-BOCCTaHOBJIEHUS. COCTaBIEHNE YPABHEHHI pEeaKIuil

C TMOMOIIIbIO METO/Ia AJIEKTPOHHOTO OaslaHca.

OObsicHEHHE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOM peakuuu Hu
MIOJIOKEHHSI XMMUYECKOT'0 PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB
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XuMHYecKHil

BrimonHeHne XUMHYECKOTO 9KCIICPUMCHTA B ITOJIHOM COOTBCTCTBUU

IKCIIEPUMEHT C MpaBHJIaMH O€30MaCHOCTH.
Habmtonenue, pukcanus u onucanue pe3yabTaToB MIPOBEACHHOTO
9KCIIEPUMEHTA.
Xumuyeckas [IpoBeeHne caMOCTOSITEILHOTO MIOMCKA XUMHUYECKOW HHPOPMALIUU
HHpopManus C UCIIOJIb30BaHUEM PA3JIMYHBIX MCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX

W3/aHHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA).
Hcnonb30BaHrne KOMIBIOTEPHBIX TEXHOIOTHH 7151 00paboTKH

U Tepeqayd XUMHYeCKOH WHGOpMallid W €€ MPEICTaBICHHS B
pa3nnyuHbIX opmax

Pacuersl o
XHMHYEeCKHM
(popmyiam

U YPABHEHUSIM

YcTaHOBKa 3aBUCUMOCTH MEXKy KaUECTBEHHOM U KOJIMYECTBEHHOU
CTOPOHAMH XMMUYECKUX 0OBEKTOB U IIPOLIECCOB.

Pemenne pacueTHBIX 3aady MO XUMHYECKHUM (opMmyiaam U
YPaBHEHHUSAM

IIpoduiabnoe u
npogdeccuoHaIbLHO
3HaYMMOe
coJep:KaHue

OOBsicHEeHHE XUMUYECKUX SIBJICHHA, TPOUCXOSIINX B IPUPOAE,
OBITY M Ha IIPOU3BO/ICTBE.

Onpenenenue BO3MOXKHOCTEHN IPOTEKaHUS XUMHAYECKHX
IIPEBpAILEHHI B Pa3INYHBIX YCIOBUSAX.

CobmrosieHue npaBWJI AKOJIOTMUECKM TIPaMOTHOTO TIIOBEICHUS B
OKpy’Karolel cpeje.

OneHka BAUSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYIKaOILEel Cpe/ibl

Ha OpraHu3M YeJloBeKa U APYrHe KHUBbIE OPraHU3MBbI.

Cobnronenne mpaBwil 0e30MacHOr0 OOpamIeHHs € TOPIOYUMH |
TOKCUYHBIMH BELLIECTBAMU, JJAOOPAaTOPHBIM 000PYAOBAHHEM.
[loaroroBka pacTBOpPOB 3aJaHHOM KOHUEHTpaluud B OBITY U Ha
IIPOU3BO/ICTBE.

Kputnueckast orieHKa JOCTOBEPHOCTH XUMHUYECKON HH(pOpMaIum,
MOCTYMAOUIeH U3 Pa3HbIX UCTOYHUKOB.

YYEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE

OBECHEYEHHUE ITPOT'PAMMbBI YYEBHOM JUCIUILIMHBI

Jns ocBoenus mporpammbl aucuuiuinHbl OYJIL10 Xumus B Kouiemxke HMeeTcs
yueOHbI KaOuHeT XUMHUM U Ouosioruu c jgaboparopueid U JaOOPaHTCKOW KOMHAToOH, B
KOTOPOM HMEETCSl BO3MOXKHOCTh O0ecreduTh CBOOOAHBIM nocTyn B MIHTEpHET BO Bpems
y4eOHOT0 3aHATHS U B IIEPUOJ] BHEYUEOHO 1eATEIbHOCTH 00yYarOIINXCS.

[Tomemenue xkabuHeTa ynoBieTBopseT TpeboBaHUsIM CaHUTAPHO-3MUAEMHUOIOTHUECKUX
npasui u HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaIeHO TUIIOBBIM 000pPYI0BaHHEM,
yKa3aHHBIM B HACTOSIIUX TPeOOBaHUSAX, B TOM 4YHCJE CHENMAIM3UPOBAHHOM yueOHOM
MeOeIbIo U CpelicTBaMU 00yU€HUs, JOCTATOYHBIMU JJIsl BBINIOJIHEHHS TPEOOBAHUH K YPOBHIO
MOJITOTOBKH O0YYaIOIIUXCSL.

B kaOunere wumeercss MyIbTUMEIUWHOE O0OOPYyIOBaHUE, TMOCPEACTBOM KOTOPOTO
YYaCTHHUKH 00pa3oBaTelbHOTO Mpoliecca MOTYT IPOCMAaTPUBATh BU3yaIbHYI HH(POPMAIIHIO
110 XMMUH, CO3/1aBaTh MPE3EHTAllMH, BUI€OMaTepUabl U T.I1.

B COCTaB  y4e€OHO-METOJMYECKOT0 M  MaTepHalbHO-TEXHUYECKOTO0  OCHAIIECHUS
kabuneta XUMHUH U OMOJIOTHU BXOIST:

* MHOTO()YHKIIMOHAJIbHBINA KOMITJIEKC MTPETIo1aBaTels;

* HaTypalbHble  OOBEKTHI,  MOJENTH, MNpuOOpPsl U  HAOOpPHl Ui  MOCTAaHOBKH
JEMOHCTPALIMOHHOTO ¥ YUEHUYECKOTO IKCIIEPUMEHTA;

* [IeYaTHbBIE U SKPAHHO-3BYKOBbIE CPEACTBA O0YUCHMUS;

* CpPeICTBA HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHA;
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* PCAKTHUBHI,
* IEpEYHU OCHOBHOM 1 JIOTIOJTHUTEIHHOU YI€OHOH JTUTEPATYPHI;

* BCIIOMOTAaTENIbHOE 000PYyIOBaHUE U UHCTPYKIIUU;

* OMOIMOTEYHBIN (POHI.

B Oubnuoreunsnii (oHI BXOAAT y4YeOHUKH U Y4EOHO-METOAMYECKHE KOMIUICKTHI
(YMK), pekoMeH0BaHHbIE WM JOMYIIEHHbIE JJI1 UCHOJIb30BaHUS B MPO(ECCHOHAIBHBIX
00pa30BaTeNbHBIX OPTaHU3AIMIX, PEAUTU3YIONUX 00pa30BATEIbHYIO MPOTPAMMYy CPETHETO
obmero obpazoanust B mpexaenax ocBoenus OIIOIT CIIO na 6a3e OCHOBHOrO OOIIETO
oOpa3oBaHUs.

buGnuoreunsiit QoHJ TOMONHEH XWMUYECKOW HHIMKIONEAUEH, CIpaBOYHHUKAMH,
KHHUTAMU JIJIS1 YTCHUS TI0 XUMHUH.

B npouecce ocBoeHust nporpamMmbl quctuIIMHbl OY JI.I1.10. Xumusa cTyaeHTs
UMEIOT BO3MOXXHOCTH JIOCTYNa K OJJICKTPOHHBIM y4YeOHBIM MaTepuajaM [0 XHMHH,
UMEIoIUMCST B CBOOOJHOM JocTyne B ceTH UHTepHeT (3JIEKTPOHHBIM KHUTaM,
IIpaKTUKyMaMm, Tectam, Marepuanam EI'D u ap.).

ITEPEYEHb YYEBHbIX W3JIAHWM, HUHTEPHET-PECYPCOB,
JIOIOJITHUTEJIbHOM JINTEPATYPBI

OcHo8HblEe UCIMOYHUKU NO XUMUUL:

1. labpuensu  O.C., OctpoymoB UW.IT. XuMus: y49eOHUK Ui  CTYJICHTOB
npoeCCHOHATBHBIX ~ 00pa30BaTENbHBIX OpTaHU3allHMii, OCBAWBAIOMIMX TNPO(PEcCuu
crnenuansaocta CI10. —M., 2018.

2. I'abpuensu O.C., OctpoymoB W.I'. Xumusa ans mpodeccuil u crnenuaibHOCTEH
€CTECTBEHHO-HAyyHOro  npodwmis: y4yeOHHMK I CTYAEHTOB  IPO(ECCHOHATIBHBIX
o0pa3oBaTeNnbHbIX OpraHu3anuii, ocBauBaroIux npodeccun u cneunansuoctu CII0. — M.,
2018.

3. I'abpuensn O.C. u ap. Xumus. Ilpaktukym: ydeOHoe mocobue i CTYIEHTOB
npodeccnoHalbHBIX  00pa30BaTEeNIbHBIX OpraHu3allui, ocBaMBarlOIIMX Ipodeccun u
crnenuansHoct CIIO. — M., 2018.

4. I'adpuensu O.C u gp. Xumus: nocobue i noarotroBku k EI'D: yueOHoe nmocobue
JUI  CTYJEHTOB IpPO(ECCHOHANbHBIX 00pa30BaTENbHBIX OpraHU3aluii, OCBAaUBAIOILIUX
npodeccun u crierpansHocTH CI10. — M., 2018.

S. I'abpuensu O.C., JIeicoBa I'.I. Xumus. TectTsl, 3a1aun U ynpaxxHeHUs: ydeOHOe
nocobue AN CTYIEHTOB  NPOQEeCcCHOHATBHBIX  00pa30BaTENbHBIX  OpraHU3alui,
ocBauBaromux npodeccun u cnennansuoctu CI10. — M., 2018.

ﬂonwmumeﬂbnble UCMOYHUKU NO Xumuu.

1. Epoxun FO.M., KoBanesa N.b. Xumus nis npodeccuii u cnenuaibHOCTEH TEXHUUYECKOTO
U eCTECTBEHHOHAYYHOTO mpodmiel: y4yeOHUK IS CTYJIEHTOB MpO(eCcCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHU3aIMii, ocBauBaroIuX npodeccuu u cnenuagbHoctu CI10.— M.,
2017.

2. Epoxun IO.M. Xumus: 3amauu M ynpaxHeHHUs: yueOHOe mocobue sl CTYJeHTOB
YUpeXJIEHUHN CpeHero npodeccuoHanbHoro oopazoBanus. — M., 2014.
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3. Epoxun FO.M. COOpHUK TECTOBBIX 3aJaHU 0 XUMHUHU: y4eOHOe TocoOue s
CTYJICHTOB YUPEXKIACHUH CpeTHero npodeccnoHanpHOro oopazoBanus. — M., 2014.

4, Epoxun HO.M., KopameBa W.b. Xumusa mis npodeccnii m crnenuaibHOCTEH
TEXHUYECKOTO0 MPOPUIsL. DINEKTPOHHBIA yueOHO-METOIUUECKH KoMIUIeKe. — M., 2014.

o. CnankoB C. A., OctpoymoB WU.I'., I'abpuensn O.C., JlykpssnoBa H.H. Xumus nmns
npodeccuii M CHeNMaTbHOCTEH TEXHUYECKOro mpoduuis. 6. DIEKTPOHHOE MPHIIOKECHUE
(anexTpoHHOE y4eOHOE W3JaHMe) A CTYA. YUYPSKICHHN CpeaHero mpodeccHOoHAIbHOTO
obpazoBanus. — M., 2014.

/lna npenooasamens:

06 ob6pazoanuu B Poccuiickoit deneparuu: denep. 3akon ot 29.12.2012 No273-D3(B
pea. @Pepepanbubix 3akoHOB OT 07.05.2013 Ne99-®d3, ot 07.06.2013 Nel20-D3,
0102.07.2013 Ne 203-®3 0125.11.2013Ne 317-®3, ot 03.02.2014 Nel5-®3 0105.05.2014
No®4-Dd3,0or 27.05.2014 Neo.135-®@3, ot 04.062014 Nel48-D3, ¢ u3M., BHECECHHBIMU
®epnepanbubiM 3akoHOM 0T 04.06. 2014 Ne 145 —®3, B pen. Ot 03.07.2016, ¢ usm.
0119.12.2016.).

[Ipuka3z MunuctepctBa o6pazoBanus u Hayku PD ot 29.12.2014 Ne 1645.

«O BHecenuun usmeHenuit B Ilpukaz MwunuctepctBa oOpasoBanust U Hayku PD or
17.05.2012 Ne 413 “O06  yrBepkIeHuu  (eneparbHOTO  TOCYIAPCTBEHHOIO
00pa30BaTeILHOTO CTAHJAPTA CPEIHETO (ITOJTHOTO) 00IIIero oopa3oBaHus ».

IIpuka3 MunucrepctBa obpazoBanust u Hayku P® ot 31 nexabpsa 2015r. Ne 1578 «O
BHECEHUU W3MEHEHUN B (pefepasbHbII TIOCYNapCTBEHHbI 00pa30BaTE/IbHBIA CTAaHAAPT
cpeanero o0miero o0pa3oBaHus, YTBEp)KICHHBII MpUKa3oM MuHHCTEpCTBA 00pa30BaHUS U
Hayku Poccuiickort @eneparun ot 17 mast 2012 r. Ne 413.

[TuceMo JlemapTameHTa TOCyIapCTBEHHOM MOJIUTUKH B cdepe MOATOTOBKH pabouymx
kagapoB u JAIIO Muno6puayku Poccum ot 17.03.2015 Ne 06-259 «PekomeHnmamuu mo
OpraHu3alii IMOJydeHHUs CpeAHero oOmero obOpa3oBaHMs B TpeAeaXx OCBOCHHUS
00pa30oBaTeNbHBIX MPOrpaMM CpeaHEero MpogeccuoHalbHOrOo o0pa3oBaHMs Ha 0ase
OCHOBHOTO 00111er0 00pa30oBaHUs C yueTOM TpeOOBaHUH (erepallbHbIX TOCYIapCTBEHHBIX
00pa30BaTeNbHbIX CTAaHAAPTOB M MOJy4aeMol Mpodeccun WM CHEelMaTbHOCTU CPEIHErO
npodeccuoHaIbHOTro 00pa30BaHU.

[Ipumepnasi ocHOBHasi oOpa3zoBareNibHAs MPOTpaMMa CpeaHero oOiero oopa3oBaHUs,
oobpeHHas pemieHueM (enepanbHOro yueOHO-METOINYeCKOro 00beAMHEHUS 0 00IIeMy
oOpa3oBanuto (mpoToko oT 28 utons 2016r. No2/16-3).

I'a6puensn O.C., JlpicoBa I'.I'. Xumus: KHUra i nOpenojaBaress: yded.-MeTol.
mocooue. — M., 2012.

CnanxoB A.u ap. Xumus 1 npodeccuii U crenuaibHOCTeH TEXHUUECKOTo TPOoduIs
(anmexkTpoHHOE mpuoxkenue). — M., 2017.

labpuensa O. C. u ap. Xumus s npodeccrii u CrenHabHOCTeH TEXHHUYECKOTO
npoduis (3JIEKTPOHHOE MPHUIIOKEHHUE).

HNHuTepHeT-pecypcsl
1. http://www.informika.ru/text/database/chemy/START.html
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2. http://www.schoolchemistry.by.ru/
3. http://www.chemistry.ssu.samara.ru/index.html
4. http://www.chemistry.ru
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4. KOHTPOJIb M OLIEHKA PE3YJBbTATOB OCBOEHMS YYEBHOM

TACIATITAHBI

Pe3ysabTarnl 00yyeHus

@®opMbI H METO/IbI KOHTPOJISA U
OLIEHKH Pe3yJIbTATOB 00y4YeHusl

Juunocmnuie:

- YyBCTBO T'OPJOCTH U YBAKEHUS K UCTOPUM U JTOCTHIKECHUSAM
OTEYECTBECHHOW XMMHYECKOW HAYKH; XMUMHUYECKH I'PaMOTHOE
MIOBEJICHHE B MPO(PECCUOHANBHON JEATEIbHOCTH U B OBITY
IIpU 00pallleHNH ¢ XUMHUYECKUMH BEILeCTBAMU, MaTepralaMU
U IIPOLIECCAMY;

— FOTOBHOCTh K IPOJOJDKEHUIO 00pa30BaHMs M IOBBIILICHUS
KBaJTM(UKAIN B n30paHHOI npodeccuoHaIbHON
JESTEeNbHOCTH U O0BEKTUBHOE OCO3HAHUE POJIM XUMHUUYECKUX
KOMIICTCHITUM B 3TOM,;

— YMEHHE HCIOJb30BaTh JIOCTH)KEHHS  COBPEMEHHOMU
XUMHUYECKOM HAyKd U XHUMUYECKHUX TEXHOJIOTMH JUid
MOBBIIIEHUS! COOCTBEHHOIO0 HMHTEIUIEKTYaJIbHOTO Pa3BUTHS B
BBIOpPaHHOM MPO(ECCHOHATLHON IEATEIbHOCTH.

DKkcrepTHOEe — HAOMIOJEHUE — 3a
JESITEIIBHOCTHIO 00YUJaIOIIUXCSL:

- B CUTYyallUsSIX COTPYIHUYECTBA,;

- B CHUTyalmusAxX  KOH(QIIHMKTA
(HecTaHIapTHOM CUTYALIHH).

Memanpeomemmnuie:

- HCIOJIb30BaHME PA3JIUYHBIX BHJIOB I0O3HABATEIHHOU
NESTEILHOCTH M OCHOBHBIX MHTEIUICKTYAIBHBIX OMEparfil
(mocTaHOBKM 3a1a4yM, (HOPMYIUPOBAHMS THIIOTE3, aHATN3a U

CUHTE3a, CpaBHCHHs, OOOOMICHUS,  CHUCTEMATHU3AIWH,
BBISIBJICHHSI ~ NIPUYMHHO-CJICACTBEHHBIX  CBf3€H, IOHCKa
aHaJIoroB, (OPMYJIHMPOBAHUS BBIBOJOB) [UISl  PELICHUSA

MOCTaBICHHOM 3aaa4yv, MNPHUMCHCHUC OCHOBHBIX MCTOAOB
no3HaHus (HAOJIONEHMs, HAyYHOTO OHKCIIEPHUMEHTAa) ISt
HU3YUCHUS Pa3JIMYIHBIX CTOPOH XHMHYCCKHUX 00BEKTOB H
IPOLIECCOB, C KOTOPHIMH BO3HUKACT HEOOXOIMMOCTh
CTaJIKUBAThCS B MPOPECCUOHANBHOM cdepe;

— HCIIOJIb30BAaHUE PA3IUYHBIX HWCTOYHHMKOB JJISI MOJTYyYSHHS
XUMHUYECKOH  HH(OpMaluH, yMEHUE OLIEHUTH ee
JOCTOBEPHOCTh JUIsl JIOCTHXKEHHS XOPOUIMX pPEe3yJbTaTOB B
npodeccuoHanbHOM chepe.

OkcriepTHOe  HabOmiOJaeHHEe  3a
JIeATEITLHOCTHIO 00YYaIOIUXCS:

- B CUTYaIlUsSX COTPYIHUYCCTBA;

- B CUTYaIUsIX
KOH(JIMKTa/HECTaHAAPTHON
CUTYaIIUH.

Ilpeomemmnuwie:

- c(OpMHUPOBAHHOCTb NPEACTABICHUNH O MECTe XHMHUHU B
COBPEMEHHOM HAay4YHOW KapTUHE MHpA; NOHUMAaHUE pOJIH
XUMHUU B (OPMHPOBAHUU KPYrozopa MU (QYHKLIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHUs] TPAaKTUYECKUX 3a]1ay;

- BJIAJICHUE OCHOBOIIOJIAraroMMu XUMHUYECKUMHU
MOHATUSIMHM, TEOPUSIMH, 3aKOHAMH M 3aKOHOMEPHOCTSMU;
YBEPEHHOE II0JIb30BAHUE XHMHUYECKOM TEPMUHOJIOTHEH H
CHMBOJIHKOM;

— BJaJICHUE OCHOBHBIMH METOJAMHU HAYYHOI'O TO3HaHMS,
UCTOJb3yeMbIMU B XUMMHU: HaOJIOJCHHUEM, OIHCAHUEM,
U3MEpEHUEM, DSKCIEpUMEHTOM; YyMeHue oOpalaThiBaTh,
OOBSICHATh pPE3y/IbTaThl IMPOBEACHHBIX OIBITOB M JejaTh
BBIBOJIbI; TOTOBHOCTb M CIIOCOOHOCTh HPHUMEHSATH METOJIbI
MIO3HAHUS NPU PELIEHUU NTPAKTUYECKUX 33]a4;

— chOPMUPOBAHHOCTh YMEHMsI JaBaTh KOJUYECTBEHHBIE

Ounenka pe3yJbTaToB
BBITOJTHEHHSI

— TEeCTHpOBaHHE,
— TpPaKTHYECKUE 3aHATHUSA,
— KOHTPOJIbHBIE padOTHI,
— (poHTaNBHBIN OMpoC,
— WHAMBUAYAJIBHBIN OIIPOC
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OLIEHKU U TPOU3BOJMTH PACUETHI 110 XUMUYECKHM (OpMysIaM
U YpaBHEHUSIM;

— BJaACHHUC IIpaBWJIaMU TCXHUKU 6€3OHaCHOCTI/I npu
WCIIOJIb30BAHUY XUMHUYECKUX BEIICCTB;

—  CdopMupoBaHHOCTh ~ COOCTBEHHON  TO3WIMH IO
OTHOIICHUIO K XMUMHYECKOH HH(OPMAIUH, MOIYy4aeMOr W3
Pa3HbIX KCTOYHUKOB.
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