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Pabouas  mporpamma  pa3paboTraHa Ha  OCHOBE  (peAepabHbIX
rOCyJIapCTBEHHBIX OOPAa30BAaTENbHBIX CTAaHAAPTOB CPEIHETO OOLIETO M CPEIHEro
npo(eCCHOHATIBHOTO 00pa30BaHMs C Y4YeTOM MOJdy4daeMod mpodeccun WU
CHELMATIBHOCTU U B COOTBETCTBUM:

— C TIpUMEpPHOH mporpaMmor  oOHIe00pa30BATENbHOW  AMCLMILIMHBI
“XUMUSA”  ana  npodeccHOHANbHBIX — 00pa30BaTENbHBIX  OpraHU3alui
pexoMeHoBaHHON DeepaibHBIM TOCYAapPCTBEHHBIM aBTOHOMHBIM YUPEKIEHUEM
“@enepanbHblil THCTUTYT pa3BuTHs oOpa3zoBanus” (PI'AY “©OHPO”) B kauecTBe
OPUMEPHOW TMpOrpaMMbl JUIsl peaju3allii  OCHOBHOW MpoQeccHOHANbHOMN
oOpazoBarensHO# mporpammbl CITIO Ha 6a3e OCHOBHOTO OOIIET0 0Opa3oBaHUS C
noyiyueHuem cpennero ooduiero oopazoanust (I[Iporokon Ne3 ot 21 wurons 2015r,
perucTpanoHHbIi HoMep JuieH3uH 386 ot 23 utonsg 2015r).

— ¢ [Honoxennem «O nopsake pa3pabOTKu U TPeOOBaHUSX K COACPKAHUIO U
opopmiieHHI0 pabouux MporpaMm Yy4eOHBIX AUCHUUIUIMH, MpodeccrnoHalIbHBIX
Moayieii Ha ocHoBe @PI'OC B KpaeBOM TOCYAApPCTBEHHOM OKOIKETHOM
poeccCuOHaTEHOM o0pa3oBaTeIbHOM YUpEKICHUH CpEIIHETO
npodeccuoHanbHOro oOpa3zoBaHust «HOPHIBCKUN TEXHUKYM MNPOMBIIIIEHHBIX
TEXHOJIOTUA W CEpPBUCA», YTBEPKIACHHBIM IPUKA30M aupekropa Hopuiabckoro

TEXHUKYMa MPOMBIIIICHHBIX TEXHOIOTHIA 1 cepBuca ot 21 mexadpst 2018 r. Ne 01-
11/297.

Opranuzanusa-pa3padoTUHK: KPAEBOE I'OCYJAPCTBEHHOE
BIOJIDKETHOE [TPO®ECCHOHAJIBHOE OBPA30OBATEJIBHOE
VUPEXJEHUE «HOPWIBCKUI TEXHUKYM ITPOMBIIIIEHHBIX
TEXHOJIOI'MI1 U CEPBUCA»
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1 TIACIIOPT PABOUYEWM ITPOI'PAMMbBI YUYEBHOU JCHUITIMHBI
«XUMUSD

1.1 O6nactb npuMeHeHus paboyelt TporpaMmbi:

Pabouass mporpamma y4eOHON AMCIUIUIMHBI SBISETCS YacThIO OCHOBHOMN
npodeccruoHanbHoOl o0pa3zoBaTenbHOM mporpamMmbl B cootBeTcTBUU ¢ DI'OC mo
npodeccusiM  €CTECTBEHHOHay4yHOro Tmpoduis, 0a3oBbeiii  ypoenb. 19.01.02.
7a00OpaHT — aHAJIUTHUK.

1.2. Mecto y4eOHOW TUCIUIUIMHBI B CTPYKTYpe OCHOBHOW MpodhecCHOHATBHON
00pa30BaTeNbHOM MPOTPaMMBI: JUCHMUIUIMHA BXOJUT B 00II€00pa3oBaTeIbHBIN
IIUKJI 1 OTHOCUTCS K 0a30BBIM 00111€00pa30BaTEIbHBIM JUCITUTUTHAM.

YdeOHas AMCUMIUIMHA «XUMHUS» OTHOCUTCA K 0011e00pa3oBaTeIbHOMY
UKy TPOrpaMMmbl CpeAHero ooOimero oOpa3oBaHUsi W HalpaBlieHAa Ha
(dbopMHUpOBaHUE CIETYIOMNX OOIIMX KOMIIETCHIIUMI:

OKI1. IloHumarh CyIIHOCTh M COLMAJIbBHYI0 3HAYMMOCTh CBOeH Oynyiuen
CHELUATbHOCTH, IIPOSIBIISITH K HEM YyCTOWYMBBIN UHTEPEC.

OK2. Opranu3oBbIBaTb COOCTBEHHYIO [€ATEIbHOCTh, BHIOMpAaTh THUIIOBbIE
METOJbl U CIOCOOBI BBIMNOJHEHHS] MPO(EecCHOHANBHBIX 3a7ady, OLEHUBATh HX
() PEKTUBHOCTD U KA4E€CTBO.

OK3. IIpuauMarth peumieHuss B CTAaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK4. OcymiecTBasiTh NOUCK M HCIOJIb30BaHUE MHPOpPMALUU, HEOOXOIUMOMN
U1t 3 PEKTUBHOTO BBINOJIHEHUS MPO(PECCHOHATBHBIX 3a]1a4, TPO(PECCHOHATIBEHOTO
Y JIMYHOCTHOTO Pa3BUTHSL.

OKS5. HcnonwszoBaTh MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTMU B
npohecCuOHATBHOMN NesSTENbHOCTH.

OK6. PabGortats B KkoIeKTHMBE W B KOMaHe, S()PEKTUBHO 0OIIATHCS C
KOJUJIEraMH, PYKOBOJICTBOM, MIOTPEOUTEIISM.

OK7. bpatp Ha ceOst OTBETCTBEHHOCTD 32 padOTy WIEHOB KOMaH/IbI
(MOAYMHEHHBIX ), 32 PE3yJIbTAT BHINOJIHEHUS 3a/1aHUH.

OKS8. CamocrosTenbHO ONpEnensiTh 3aJadyd  MPO(PEeCcCHOHATBLHOTO U
JUYHOCTHOTO PAa3BUTHS, 3aHUMATHCSI CaM000pa30BaHUEM, OCO3HAHHO IJIAHUPOBATH
MOBBIIICHUE KBATU(PUKALINH.

OK9. OpuentupoBaTbCs B YCIOBUSX YaCTHOM CMEHHOW TEXHOJOTHH B
poeCCUOHATIBHON JIEATEIIbHOCTH.

1.3. Uenu u 3amaun y4ueOHON AUCIUTIIMHBI — TPEOOBAHUS K pe3yIbTaTaM OCBOCHHS

y4eOHOM TUCITUTIINHBI:

Pabouast mporpaMMa opueHTHpPOBaHA Ha JOCTUKEHUE CIIEIYIOLIUX LIeIeH:

— ¢opMUpOBaHUE y 00YUAIOMIMXCS YMEHHUS OLICHUBATh 3HAUMMOCTh XUMHUYECKOTO

3HAHMS IS K&KJOT0 YEJIOBEKA;

— ¢opMupoBaHUE y OOY4aIOUIMXCSA LEJIOCTHOTO MPEACTABICHUS O MHpPE U POJIU

XUMUH B CO3[JaHUU COBPEMEHHOW €CTECTBEHHOHAYYHON KAPTUHBI MUPA;

— YMEHHS OOBACHATH OOBEKTHI M TMPOIECCHl OKpYXKaoIel IeHCTBUTEIbHOCTH:

MIPUPOJHOM, COLMATBHOM, KYJIBTYPHON, TEXHUUYECKOU CPEAbL, UCTIOIb3YSl JAJIsI STOTO
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XUMHYECKHUE 3HAHUS;
— pa3BUTHE y OOYyYalOIIUXCS YMEHUW paznuyaTh (PaKThl M OLIEHKH, CPaBHUBATH
OLICHOYHBIE BBIBO/JIbI, BUAECTh UX CBSI3b C KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPUEB C
OTpPEJICTICHHOW CUCTEMON IIeHHOCTeH, (opmynupoBaTh M  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIHIO;
— npuoOpeTeHne 00yJYaroUMMUCS ONbITa Pa3HOOOPA3HOU NESITEIbHOCTH, TO3HAHUS
U CaMOTIO3HAHUS; KIIOYEBBIX HABBIKOB, UMEIOLIUX YHUBEPCATLHOE 3HAUCHUE
JUISL Pa3IUYHBIX BHUJIOB JEATEIHHOCTH (HABBIKOB PEIICHUS MpPOOJieM, TMPUHATHUS
pellieHui, TOWCKa, aHanu3a W 00paboTku HHPOpPMAIMH, KOMMYHHUKAaTHBHBIX
HABHIKOB, HAaBBIKOB H3MEPEHM, COTPYAHUYECTBa, O€30MacHOro oOpalleHus ¢
BEIIECTBAMH B IMOBCEAHEBHOMN KU3HM).

B nporpammy BKIIOYEHO cofepkaHHe, HaNpaBlICHHOE Ha (POPMHUpPOBAHUE Y
CTYJICHTOB KOMIIETCHIIUM, HEOOXOAUMBIX Ji1 KauecTBeHHOro ocBoeHusi OITOIT
CIIO nHa 6a3e OCHOBHOIO 00IIEro 0Opa3oBaHUs C MOJYYEHUEM CPETHEro 0OIero
oOpa3oBaHMsl; IPOrpaMMbl  IOJATOTOBKM  KBaJU(UIUPOBAHHBIX  pabOYMX,
CIIy’>KallluX, MPOrpaMMbl MOArOTOBKU crnernuanuctoB cpenHero 3seHa (IIITKPC,
[TIICC3).

Pe3ynbrarel 0cBOEHUS y4eOHOM TUCIUIUINHBI

OcBoeHue copepkaHus y4eOHOM NUCHUIUIMHBI «XUMHs», 00ecrednBaeT
JOCTUKEHHUE CTYIEHTaMU CIICAYIOLIUX PE3yJIbTaTOB:
JMYHOCTHBIX:
— YyBCTBO TOPJOCTH M YBaXCHHUS K HCTOPHH U JOCTH)KCHHUSM OTEUECTBEHHOMU
XUMHYECKONH HayK{; XMMHYECKH TPAaMOTHOE IMOBEACHHE B MPOQECCHOHATHHON
JESATENIbHOCTH M B OBITY TpH OOpallleHUH C XUMHYECKHMMH BEIIECTBAMHU,
MaTepraIaMH U MPOLeCCaMu;
— TOTOBHOCTh K TPOJOJDKEHUIO 00pa30BaHUS W TOBBINICHUS KBaTU(pUKALWUU B
n30paHHON TPO(ECCHOHATLHON NEATETLHOCTH U OOBEKTUBHOE OCO3HAHHUE DPOJIH
XUMHYECKUX KOMIIETEHLIUN B 3TOM;
— YMEHHE HCIO0JIb30BaTh JIOCTH)KEHUS COBPEMEHHOW XHMUYECKOM HayKu U
XUMHUYECKUX TEXHOJIOTMHA JUIsl TIOBBIIMICHHS COOCTBEHHOTO HWHTEIIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTbHOM eITeTbHOCTH,

MCTAIIPpCIAMCTHBIX!
— HCIIOJIb30BAHHUC  PaA3JIMYHBIX BHUIOB I103HABATEILHOU AJCATCIBHOCTH H
OCHOBHBIX HWHTCIJICKTYAJIbHBIX onepaunﬁ (HOCTaHOBKI/I 3agaydu,

dbopMyIUpOBaHUSl ~ TUMOTE3, aHAJIW3a W CHUHTE3a, CpPaBHEHUS, 0000IICHUS,
CHUCTEMaTHU3AIINH, BBISBICHUS TPHYUHHO-CIICICTBEHHBIX CBS3EH, ITOMCKA aHAJIOTOB,
GbopMyIMpOBaHKS BBIBOJOB) JISl PEIICHUS TOCTABICHHOW 3a7add, MPUMCHCHHE
OCHOBHBIX METOJIOB TO3HAaHMS (HAOJIIOJACHUS, HAYYHOTO DKCIIEPUMEHTA) IS
W3YUYCHUS PA3JIMYHBIX CTOPOH XHUMHYECKUX OOBEKTOB M MPOIIECCOB, C KOTOPHIMH
BO3HHUKACT HEOOXOAMMOCTD CTAJTKHBATHCS B IpodeccroHaabHOM cdepe;

— HCIOJB30BAaHWE PA3JIMYHBIX WMCTOYHUKOB [IJISI TOJMYYEHUS XUMHUYECKOU
uH(OpMaIUU, YMEHHE OIICHUTHh €€ JOCTOBEPHOCTh IS JTOCTHDXKCHHS XOPOIIHX
pe3yNbTaToOB B MpodheccuoHaIbHOU cdepe;

IPEIMETHBIX:



— c(hOpMHPOBAHHOCTh MPEJCTABICHUN O MECTE XMMHUHU B COBPEMEHHOM HAy4YHOU
KapTUHE MHpaA; TOHUMAHHE PO XUMUU B (OPMHUPOBAHUU KPYro3opa M
GyHKIHMOHATIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] MPAKTUUECKUX 3a/1a4;
— BJAJCHUE OCHOBONOJIATAIOIIUMU XHUMUYECKUMHU TIOHATUSAMH, TEOPUSIMH,
3aKOHAMH U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE IIOJIb30BAHUE XHUMHYECKOHN
TEPMUHOJIOTUEN U CUMBOJIMKOW;
— BJAJEHHWE OCHOBHBIMH METOJAMHU HAy4YHOTO IIO3HAHMS, HCHOJIb3YyEMBIMU B
XUMUHU: HAOIIOICHUEM, OIKMCAHUEM, HW3MEPEHHEM, OHKCIIEPUMEHTOM; YMEHHE
00pabaTpIBaTh, OOBICHATH PE3YIbTAThl MPOBEACHHBIX OMBITOB M JENAaTh BBIBOIBI,
TOTOBHOCTh M CHOCOOHOCTH MPUMEHSTh METOJbl TO3HAHWUS TPU PEIICHUU
MPaKTUYECKUX 3a]1a4;
— c(OpMHUPOBAHHOCTh YMEHUS JaBaTh KOJWYCCTBEHHBIC OIEHKH M TPOU3BOIUTH
pacyeTsl 0 XUMUYECKUM (OPMYJIaM B YPaBHEHUSM;
— BJIaJICHUE TIPABWJIAMH TEXHUKU 0€30MacCHOCTU MPU UCIOJIb30BAHUU XUMUYECKHUX
BEILIECTB;
— ¢c(hOpMHUPOBAHHOCTh COOCTBEHHOW IMO3UIIMKM IO OTHOUIEHUIO K XUMHUYECKOU
uH(bOpMaIuK, MOTy4aeMO U3 pa3HbIX HCTOYHUKOB.

B pesynpraTre u3yueHus y4eOHOW IUCHUIUIUHBI OOYYarOIIMICS JOJHKEH
YMETb:

BAKHEUIINE XUMUYECKUE TOHITHS:
— JlaBaTh OMpECICHUE U ONEPUPOBATH CICAYIOIMIMMU XUMUYECKUMH MOHATUSIMU:
BEIIECTBO, XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJd, OTHOCUTEIIbHBIE ATOMHAs U
MOJICKYJISIpHA MacChl, MOH, aJUIOTPONMsA, M30TOIbI, XHUMHUYECKAasl CBS3b,
AIEKTPOOTPULIATENBHOCTh, BaJ€HTHOCTh, CTENEHb OKHUCJIEHHUS, MOJIb, MOJISIpHAA
Macca, MOJSIPHBIN 00BEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJISIPHOTO  CTPOEHUS, PACTBOPBI, DJICKTPOJIUT U  HEDJIECKTPOJIUT,
ANEKTPOJIMTUYECKAS] TUCCOUMALMS, OKUCIUTEIb U BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, TEIJIOBOW 3(PQeKT peakiuu, CKOPOCTh XUMUYECKOW DPEaKIluu,
KaTajinu3, XHUMHYECKOE€ pPaBHOBECHE, VYIJIEPOJHBIN cKeneT, (yHKIHOHAIbHAS
rpyIia, U30MePUsi, TOMOJIOTHS;

OCHOBHBIE 3aKOHBI XUMHHU:
— (GOopMyIMpPOBaTh 3aKOHBI COXPAHEHHUS MACCHl BEIIECTB U MOCTOSHCTBA COCTaBa
BEILIECTB U YCTAHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXIY COAEpKaHUEM
ATUX 3aKOHOB M HANMCAHUEM XUMUUYECKUX POPMYJ U ypaBHEHUI;
— YCTAaHABJIMBATH HBOJIOINUOHHYI) CYHIIHOCTh MEHIEIECEBCKOM W COBPEMEHHOMN
dbopmynupoBok nepuoauueckoro 3akona J1. 1. Meneneena;
— OOBSICHATh (UBNYECKUN CMBICT CHUMBOJIMKA TEPUOAUYECKON  TaOJMIIBI
xumuueckux anementoB JI. M. MenneneeBa (HOMEpOB »dJ€MEHTa, NEPHOJA,
IPYIIbl) U YCTaHABIWBATH MPUYUHHO-CICACTBEHHYIO CBSI3b MEXKIY CTPOCHUEM
aToMa W 3aKOHOMEPHOCTSIMU HM3MEHEHHUS CBOWCTB DJIEMEHTOB W 0Opa30BaHHBIX
MMM BEUIECTB B MEPHOJIaX U TPYyIIIAX;
— JlaBaTh XapaKTEPHUCTHKY OJJIEMEHTOB MAajbIX M OOJBIIUX TEPHOJOB IO WX
nonoxeHuto B [lepuogmueckon cucreme /. 1. Menneneesa;

OCHOBHBIE TEOPUU XUMUHU:



— YCTaHaBJIMBaTh 3aBUCHUMOCTb CBONCTB XHWMHUYECKHUX BEIIECTB OT CTPOCHUS
aTOMOB 00pa3yIOIINX UX XUMHUUYECKUX JIEMEHTOB;
JaBaThb  XapaKTePUCTUKY  BAXKHEHIIMX  TUIOB XMMHYECKHUX CBA3eH U
OTHOCUTEIBHOCTH 3TOM TUIOJIOTHUY;
— OOBSACHATH 3aBUCUMOCTH CBOMCTB BEHIECTB OT HUX COCTaBa U CTPOEHUS
KPUCTAJUIMUECKUX PEIIECTOK;
—  (opmynupoBaTh  OCHOBHBIE TIOJIO)KEHHS TEOPUHM  DIEKTPOJIUTHUYECKOU
JIMCCOLUAIINY U XapaKTEPUCTUKA B CBETE 3TOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCIUHCHUH; OCHOBHBIC TIOJIOXKEHUSI TEOPUU XUMUUYECKOTO
CTPOCHUSI OPTraHWYECKUX COCIMHEHUN M XapaKTEpPUCTHUKA B CBETE ITOM TEOpUHU
CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHCHUM;

Ba)KHEHIINE BEIIECTBA U MaTEPHUAJIbI:
— JlaBaTh XapaKTEPUCTUKY COCTaBa, CTPOEHUSI, CBOMCTB, MOJYUYECHUS U PUMEHEHUS
BakHenmmx MetamwioB (IA wu  IIA rpynm, amoMuHHMsS, JKele3a, a B
€CTECTBEHHOHAYYHOM Ipo(duiie 1 HEKOTOPhIX d-3JIEMEHTOB) U UX COCAUHEHUM;
— JIJaBaTh XapaKTEPUCTUKY COCTaBa, CTPOEHUS, CBOIMCTB, MMOJYyUYECHUS U IPUMEHEHUS
BakHenmux HemetawioB (VIIL A, VIIA, VIA rpynn, a Takxke a3ora u ¢ocdopa,
yraepojia U KpEMHUs, BOJOPO/Ia) U UX COCTUHEHUMN;
— J1JaBaTh XapaKTEPUCTUKY COCTaBa, CTPOEHHUSI, CBOMCTB, MOJYYECHUS U IPUMEHEHUS
BAKHEMIINX KJIACCOB YIJIEBOJOPOJAOB (QJIKAHOB, aJIKEHOB, AJIKWHOB, aPEHOB) U HUX
HanOoJiee 3HAUUMBIX B HAPOJHOXO3SIMCTBEHHOM IJIaHE MIPEACTaBUTEIICH;
— JaBaTh XapaKTEPUCTHKY BAXXHEWUIHUX NPEACTaBUTENICH JPYrux KJIacCoB
OpTraHUYECKUX COCAMHEHUN: METAHOJIA U ATAHOJIA, CIIOKHBIX Y(PUPOB, )KUPOB, ML,
anpaerunoB  (popManpaeruoB M aneTanbAeruaa), KETOHOB  (aleToHa),
KapOOHOBBIX KHUCIOT (YKCYCHOM KHCIIOTBI, JIJII €CTECTBEHHOHAYYHOTO MpOodus
MPEACTABUTENIE  JPYTrUX  KJIacCOB  KHUCIOT), MOHOCaxapuaoB  (TJIIOKO3bI),
JUcaxapusioB (caxaposbl), TOJMCaxapuaoB (KpaxMajia W IeJITI0JI03bl), aHWIMHA,
AMUHOKHUCIIOT, OEJKOB, MCKYCCTBEHHBIX W CHHTETHMYECKHX BOJIOKOH, Kay4yKOB,
MJI1aCTMACC;

XUMUYECKUH SA3BIK U CUMBOJIMKA!
— HWCIIONB30BaTh B y4yeOHOW W MPO(EeCcCCHOHATBHON IESTEIHPHOCTH XUMHUYECKUX
TEPMHUHOB U CUMBOJIUKH;
— Ha3BaTh M3YYECHHBIE BEIIECTBA MO TPUBUAIBHOW WIM MEXKIYHApPOIHOU
HOMEHKJIAType U OTPAKCHHUE COCTAaBa ITUX COCTUHEHHUUN C MOMOIIBI0 XUMHUYECKUX
hopmy;
— OTpaxaTh XHUMHYECKHE TIPOILIECChI C TOMOIIBI0 YpPaBHEHUM XUMHUYECKHUX
peaKkuui;

XUMUYECKUE PEaKIINH:
— OOBSICHSATH CYITHOCTh XUMUUYECKUX TIPOIIECCOB,;
— KJIacCU(PUITMPOBATh XMUMHUUYECKHUE PEAKIIUU 110 PA3JTUYHBIM MPU3HAKAM: YUCITY U
COCTaBy MPOAYKTOB W pPEareHToB, TerioBoMy 3¢ GdekTy, HampaieHutio, dase,
HaJMYUI0  Karauu3aTopa, W3MEHEHHUIO CTENEHEH OKUCICHHS  DJIEMEHTOB,
o0pa3yronux BEIIeCTBa,;
— YCTaHaBIIMBAaTh MPHU3HAKU OOIIETO W PA3JTUYHOTO B THUIOJOTUM PEAKIUN IS
HEOPraHUYECKOW U OPTaHUYECKON XUMUU;



— KJIaccHu(pUIMPOBAaTh BEIIECTBA M TMPOIECCHl C TOYKH 3PEHUS OKHUCIICHHSI-
BOCCTaHOBJICHUS;
— COCTaBJISITh YPaBHEHUN peakliid ¢ TOMOIIBIO METO/Ia JIEKTPOHHOTO OallaHca;
— OOBSCHATH 3aBUCUMOCTh CKOPOCTM XUMHYECKOM pEaklud U MOJ0KEHUS
XUMHUYECKOTO PaBHOBECHS OT Pa3IUYHbIX (PaKTOPOB;
XUMUYECKUN IKCTIEPUMEHT:
— BBINOJIHATh XUMUYECKUNA HKCIIEPUMEHT B IMOJHOM COOTBETCTBUU C MPaBHIAMU
0e30ITacCHOCTH;
— HabmomaTth, (QUKCHPOBATH W  OIMUCHIBATH  PE3YJIBTAThl  MPOBEACHHOTO
IKCIIEPUMEHTA;
XUMHYecKasi UHPopMaIus:
—  TPOBOAWTH  CAMOCTOSTENIHPHO TIOMCK  XHMHYECKOW  WHGOpMAIMu ¢
WCITOJIb30BAHUEM  PA3IMYHBIX HCTOYHHKOB (HAYYHO-TIOMYJISIPHBIX — W3/IaHUMH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB UHTepHeTa);
— HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMHM JJisi 0OpabOTKM W Tepeaaydu
XUMHUYECKON HH(POPMAIIMK U €€ TIPEACTABICHUS B Pa3IMUHbIX (popmax;
pacyeTsl 0 XUMUYECKUM (POPMYJIaM U YPABHEHUSM:
— YCTaHABIWBATh 3aBUCUMOCTh MEXKJY KAayeCTBEHHOM M KOJIMYECTBEHHOU
CTOPOHAMHU XUMHUYECKHX 0OBEKTOB U MPOIIECCOB;
— pellaTh pacueTHbIC 33]]a4H M0 XUMUYECKUM (DopMyJiaM U ypaBHEHUSIM;
npoduabHOE U MPOECCHOHATHFHO 3HAYUMOE CO/IEPIKAHHUE:
— OOBSCHATh XMMHYECKUE SIBIICHUW, MPOWCXOAANIMX B TPUpOJE, OBITY W Ha
MIPOU3BOJICTBE;
— ompenensaTh BO3MOXHOCTH TPOTCKAHUS XUMHUYCCKUX TIPEBpPAIICHUA B
Pa3TUYHBIX YCIOBHUSX;
— co0moIaTh MpaBWia JKOJOTHYECKA TPAMOTHOTO TOBEICHUS B OKpPYXKAIOIIEH
cpene;
— OLICHUBAaTh BIIMSAHHUS XUMHUYECKOTO 3arpsi3HEHUS OKpPYXAIolIed Cpelbl Ha
OpraHU3M YeJIOBEKa U JPYTUE KUBbIE OPTraHU3MBbI;
— cobOnoath mpaBmwiia 0€30MacHOr0 OOpalleHHs] ¢ TOPIOYMMH U TOKCUYHBIMH
BEI[ECTBAMH, JJAOOPATOPHBIM 000PYAOBaHUEM;
— TOJrOTaBIMBATh PACTBOPHl 3aJaHHOM KOHIIEHTpallMM B OBITY H Ha
MIPOU3BOJICTBE;
—  KpUTHYECKH OIICHMBaTh JOCTOBEPHOCTh XHMHYECKOW  HH(POpPMAIIHH,
MOCTYIIAOIICH U3 Pa3HBIX UCTOYHUKOB.

1.4 KonnyecTBO 4acoB Ha OCBOEHHUE MPOrpaMMbl yU€OHOM TUCIMIUINHBIL:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuaromierocs - 375 4acoB, B TOM YHCIIE:
00s13aTeNIbHON ayTUTOPHOM yueOHOM Harpy3ku oOydaromierocs - 250 yacos;
caMOCTOSITeNNbHOM paboThl oOydaromierocs - 125 yacos.



2 CTPYKTYPA U COJJEPXAHUE YYEBHOM JIUCLIUITJIMHBI

2.1 O6BEM yueOHOM TUCITUTIIIMHBI U BHIBI Y4eOHOU pabOTHI:

Bun yaeOHO# paboThI O0beM JacoB
MaxkcumanbHas yaeOHasi Harpy3ka (BCero) 375
OO0s3arenpHas ayIuTOpHAs yueOHast Harpy3Ka (BCETro) 250
B TOM YHCJIC:

MPAKTUYECKHUE 3aHATUS 10
KOHTPOJbHBIE pabOThI 4
CamocrosiTenbHas paboTa o0yuaroierocs (BCero) 125

B TOM YHCJIE:

HccnenoBanrie KOHKPETHONU TEMbI U 0(OpMIICHHE PE3YJIbTaTOB B 53
BUjzie pedepara, OKIaAa, MPE3CHTAIMH, COCTABICHUE OMOPHBIX
KOHCITCKTOB

Pemenue pacueTHbIX 3a/1a4 U yIIpaKHEHUN 53
OdopmiteHne pe3ynbTaTOB MPAKTUUECKUX 3aHSATHI 10
[ToaroroBka K 3K3aMEHY. 9

Hrorosas arrecranus B popMe yCTHOTO SK3aMEHa




2.2 TeMaTUYeCKUH IJIaH U COAEPKAHNE YUEOHON JUCHUIUIUHBI « XUMUSD)

Haumenona
HHUE
pa3nenoB u
TeM

Coneprxkanue yueOHOTo MaTepuaa, 1abopaTopHbIe U MPAKTUYECKUE padOThI, MPAKTUIECKUE

3aHSITHS, CAMOCTOSTENIbHAsI pad0Ta 00yJarOIUXCs

O0BéM
4acoB

YpoBeHb
YCBOCHUS

1

BBenenue

(00)

Conepxkanue yueOHOro Marepuaia

1

BBenenune. HayuHble MeTOJbI TO3HAHUS BEHIECTB M XMMHUYECKUX siBJeHUH. Poib
HKCIIEPUMEHTA U TEOPUU B XUMHUU. MoiennpoBaHe XUMUUECKHUX MPOIIECCOB. 3HAYCHHE
xumun npu ocBoenuu npodeccuit HIIO texuuyeckoro nmpoduist npodheccuoHaaIbHOTo
oOpazoBanus. OO1IKe TpeOOBaHMSI K MMOBEICHUIO 00YUYaIOIIUXCsl B KAOMHETE XUMUH.

OcHoBHBIE MOHATHS XUMHHM. BemectBo. Atom. Morekyna. XUMHAYECKHM 3JIEMEHT.
Amnotponiust. [IpocTeie M CllOXkHBIE BellecTBA. KadeCTBEHHBIM M KOJIMYECTBEHHBIN
COCTaB BemIeCTB. XuUMHUUYeckue 3Haku M (opMynbl. OTHOCUTEIbHBIE aTOMHas |
MoseKysipHas maccel. KonnuecTBo BemecTsa

OCHOBHBIEC 3aKOHBI XMMHHU. 3aKOH COXPaHEHHUS MacChl BEIECTB. 3aKOH IMOCTOSHCTBA
COCTaBa BEIIIECTB MOJICKYJISIPHOM CTPYKTYPhI. 3aKOH ABOTaApPO U CJICACTBUS U3 HETO.

[Tepuonnueckuii 3akoH U nepuoanueckas cucrema .M. Menaeneesa. [lepuonuueckas
Ta0NHIla XUMUYECKUX DIJIEMEHTOB — Tpauueckoe OTOOpakKeHHE IEepUOANIECKOTO
3akoHa. CTpyKTypa MEPUOIUYECKON TaOIUIIbI: TEPUObl (Mayible U OOJBIINE), TPYMIIbI
(rmaBHass u moOouHas). OCOOEHHOCTH CTPOCHMS DJIEKTPOHHBIX O000JIOYEK aTOMOB
AJICMEHTOB MAJIBIX W OOJIBIITUX ITIEPHUOIOB.

5

BX0IHOM KOHTPOJIb 110 XUMUH 32 KYPC OCHOBHOM IIKOJIBI.

CamocrosiTenbHas padoTa 00y4YaromUXCs:
UCCIIEIOBaHNE KOHKPETHOM TeMbI U 0OpMIIEHUE pE3yNbTaToOB B BUJIE pedepaTa, AOKIaaa,
IpEe3eHTAlNU, PeLIEHNE PACUETHBIX 33]a4
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Paznen 1. Oprannueckas XuMust

163

1.1 Tlpenmer opraHnveckoil XuMuH. Teopusi CTPOEHHS] OPraHUYECKUX COEAMHEHUI

18

Copnep:kanue yueOHOro martepuaia

12

1

[Ipeamer oprannyeckod xumuu. [loHsiITHE 00 OpPraHMYECKOM BEIECTBE U
opranudeckol xumuu. KpaTkuil o4epk HUCTOpUU Pa3BUTHS OPraHUYECKON XHUMHH.
Buranmusm u ero kpymeHue. OCOOEHHOCTH CTPOCHMSI OPraHUMYECKUX COCIUHEHUH.
KpyroBoport yriepojia B mpupoJe.

Teopuss crtpoeHnst opranudeckux coenuHeHud A.M.bytneposa. Ilpeanoceuiku
CO3JaHUsI TeOpHUH CTpOeHMS. OCHOBHBIE NOJIOKEHUS Teopuu cTpoeHuss A.M.bytneposa.
XHWMHUYECKOE CTPOEHHME M CBOMCTBAa OpraHmyeckux coeauHeHuil. Ilonstue 00
n3omepun. CrnocoObl OTOOpaXeHUs CTPOCHHS MOJEKYIbl ((POPMYJIbI, MOJIEIH).
3Hayenue teopur A.M.byTtiiepoBa u1s pa3BUTHS OPraHUYECKOW XUMUN U XUMHUYECKHUX
IIPOTHO30B.

Crpoenue atomMa yriepoja. DJIEKTPOHHOE 00JIaKo U OpOUTaib, S- U p- OpOUTAIH.
DJEeKTPOHHBIE U JIEKTPOHHO-Tpaduueckue (HopMyIsbl aTomMa yriepoaa B OCHOBHOM U
BO30YKIEHHOM cocTosiHUsIX. KoBaneHTHast XuMHUecKast CBS3b U €€ KiacCUu(UKaIUs 1Mo
crioco0y miepekpbiBaHuss opOurtanei. I[lonstue rubpuauzanuu. Pa3jaudHbie THIBI
rubpuau3anuu 1 (Gopma aTOMHBIX OpOWTaNeld, B3aMMHOE OTTAJIKWBAHHE THOPHUIHBIX
opOuTaneil U UX paclojOkKEHHEe B MPOCTPAHCTBE B COOTBETCTBUU C MHUHUMYMOM
3Hepruu. l'eomMeTpusi MOJEKysl BEIIEeCTB, OOpPa30BAHHBIX aTOMaMu Yyrjepoja B
Pa3JIMYHBIX COCTOSHUSIX THOPUIU3ALIHH.

Knaccudukanusa oprannyeckux Bemects. Kiaccudukalius opraHU4ecKux BEIIECTB B
3aBUCUMOCTH OT CTpOEHHUs yriaepoaHoi nenu. [loudarue pyHKIIMOHATBHON TPYMIIbI.
Knaccudukanuys opraHn4eckux BEUIeCTB N0 TUIY (YHKIIMOHAJIBHOM TPYIIIHIL.

OCHOBBI HOMEHKJIATypbl ~ OPTaHMYECKUX BEIIECTB. [puUBHANbHBIC HA3BaHUS.
PannonanpHass HOMEHKJIaTypa Kak mpeamecTBeHHuna HomeHkiaatypel IUPAC.
Homenknatypa IUPAC: mnpunnunel o0pa3oBaHUs  Ha3BaHWUM, CTapIIMHCTBO
GyHKIMOHATBHBIX TPYyMN, WX o0O3HaueHWe B mpedukcax u cydhdukcax Ha3BaHUI
OpraHUYECKUX BEIIECTB.

11




Tunbl XMMUYECKHX CBSI3€ B OpPraHMYECKMX COCOUHEHHSAX M CHOCOObI HMX pa3pbiBa.
Krnaccudukaiys KOBaJICHTHBIX CBS3€H MO ANEKTPOOTPUIIATEIBHOCTH CBSI3aHHBIX aTOMOB,
crioco0y TEepPEeKphIBAaHUS OpOUTANCH, KpPaTHOCTH, MeXaHu3My oOpa3oBaHusi. CBs3b
IPUPOALl XUMHYECKOW CBS3M C TUIIOM KPUCTAJUIMYECKOW PEIIETKH BEIIECTBA U €ro
¢uznyeckuMu cBOMCTBaMH. Pa3pbhlB XUMUYECKOW CBSI3M, KaK MpOIlecC, OOpaTHBINA ee
oOpa3oBaHMi0. ['OMONMTHYECKMH UM TETEPOJIUTUYECKUN pPAa3pbIBbl  CBsI3EH, HX
COIOCTABJIIECHUE C OOMEHHBIM U  JIOHOPHO-AaKLENTOPHBIM MEXaHM3MaMH  HUX
obpaszoBanus. IloHarue cBOOOIHOrO paaukaia, HyKICOPUIBHOW U 3IEKTPOPUIBHON
YJACTULIBL.

Knaccudukanus peakuuii B opranuueckoi xumun. lloHATHE 0 TMHax W MexaHU3Max
peakumii B oprannueckoil xumun. Cyoctpar u pearent. Knaccudukauus peakuuii mo
U3MEHEHUI0 B CTPYKType cyOcTpaTta (MpUCOEAUHEHUE, OTLICIUIEHUE, 3aMEIIEHUE,
M30MEpU3allMsl) U TUILy peareHTa (pajuKaibHble, HYKJI€O(QUIbHBIE, dJIEKTPOPUILHBIE).
Peakumu nipucoenunenus (Ay, Ag), daumuaupoBanus (E), 3amemenus (Sg, Sy, Sg),
U30Mepu3ali. Pa3HOBUJIHOCTM peakuuMid KaXJAoro TUMNA: THAPUPOBAHUE U
NEruIpUpoOBaHUe, TajJOT€HUPOBAHUE W  JICTAIOTCHUPOBAHME, TUApaTalus |
JeruapaTanus, THIPOraJoreHUpOBaHUE U JIETUAPOraloreHUpOBaHUE, MOJIUMEPHU3aLUs
17} ITOJINKOH/ICHCALINS, EPErpyNnIupOBKA. OcobeHHoctu OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMN B OPraHUYECKON XUMHH.

CoBpeMeHHbIE TPEACTaBICHUS O XHMHYECKOM CTPOCHHMHM OpPraHWYECKHX BELIECTB.
OcHoOBHbIE HampaBieHUs pa3BuTUsi Teopun cTtpoeHuss A.M. Bytneposa. N3zomepus
OpraHMYecKuX BeulecTB M €€ BuAbl. CTpPyKTypHas HW30MEpHUs: MEXKKIACCOBas,
YIJIEPOJHOTO CKeJleTa, MOJIOKEHUS KpPaTHOM CBA3M M (DYHKIHOHAJIBHON TpYMIIBL.
[IpocTpaHcTBEHHAass  M30MepuUs:  TeoMeTpuyeckas W onrtuyeckas. [loHsTue
ACUMMETPUYECKOr0 IIeHTpa. buomornueckoe 3HaUY€HHE ONTUYECKONM HN30MEPHH.
B3auMHoOe BIMSHHE aTOMOB B MOJIEKYJIaX OpPraHMYECKHUX BEIIECTB. JIEKTPOHHBIE
3¢ (dexThl aTOMOB M aTOMHBIX TPYNI B OPraHMYECKUX MoJieKyJax. MHIyKIMOHHBIN
3 (DeKT, MOTOKUTENBHBIM U OTPULATENBHBINA, €r0 0CO0eHHOCTU. Me3oMepHbIi AhdeKT
(addexT conpsKeHNs ), €ro 0COOSHHOCTH.
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CamocTosiTenbHast paboTa 00yJaronnxcs:

UCCIIEIOBaHNE KOHKPETHOM TeMbI U 0pOpMIIEHHE pe3ybTaToOB B BUJE pedepaTa, JOKIaja,
NpEe3eHTALNN; PEIICHUE YIPaKHEHUH M0 HM30MEpPUH, HOMEHKIAType, KiaccupuKaiuu
OPraHNYEeCKUX COCAUHCHUMU.

Tema 1.2 TlpenenbHbie yTII€BOIOPOIBI

10

CopeprkaHue yueOHOTO MaTepualia

1

["'omonornyeckuit psn ankaHoB. [lonsTue o0 yrieBogopoaax. OCOOEHHOCTH CTPOECHMUS
NPENEIbHBIX  YIVIEBOJOPOAOB.  AJIKaHbl  KaK  IPEACTABUTENIN  INPEIECIbHBIX
YIIEBOAOPOAOB. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI METaHA U
IpYrux ajkaHoB. ['omosiornmueckuil psin u u3omepus napapuHoB. HopmanbHoe u
Pa3BETBICHHOE CTPOCHHE YIiuepoaHOW nenu. HomeHknaTypa ajlKaHOB M aJKUJIBHBIX
3amecturesed. Pu3ndyecKkre CBOMCTBA AIKAHOB. AJIKaHbI B IPUPOJIE.

XWMHYECKHE CBOMCTBA ankaHOB. Peakmum Sg-Tuma: ramorenmpoBanue (padotsr H.H.
CemenoBa), HutpoBanue o KonoBanoBy. MexaHu3m peakiuu XJIOPUPOBAHUS AJIKAHOB.
Peakiuu nerunpupoBaHusi, TOPEHUs, KATAIUTUYECKOTO OKUCIICHHS ajdkaHoB. KpekuHr
QJIKAHOB, pazuYHbIC BU/IBI KpPEKHHTa, pUMEHEHUE
B ITPOMBINUICHHOCTHU. [Iuponn3 u KOHBEpCcHs METaHa, M30MEpHU3aIlHsl AJIKaHOB.

[Ipumenenne u crmocoObl moNyueHus anakaHoB. OO0iacTH TPUMEHEHUS aJKaHOB.
[IpomblIliUTeHHBIE  CIIOCOOBI  TIOJIYYCHHS QJKAHOB: TOJy4Y€HHWE U3 TPHUPOIHBIX
HMCTOYHUKOB, KPEKUHT NapadUHOB, MOJyYEHUE CUHTETUYECKOTO OCH3MHA, ra3u(uKaius
YIS, TUAPUPOBaHUE alnkeHoB. JlabopaTopHble cocoObl MOJYYEHHs AJIKAHOB: CHHTE3
Bropiia, qekapOokcriimpoBaHue, THAPOJIN3 KapOuia allfOMUHUS.

[uxnoankanel. ['OMOJOTHYECKUN P M HOMEHKJATypa IUKIOATKAHOB, MX OO0IIas
dbopmyna. [lonsitue o HampspKeHUH 1UKIA. M30Mepust MUKI0AIKAHOB: MEKKJIaccoBasl,
YIAEPOJHOTO CKeneTa, reomeTpuueckas. [lomyuenne u  (¢uU3MUECKHUE CBOMCTBA
IIUKJI0AJIKaHOB. XHWMHUYECKHE CBOMCTBA muKIoankaHoB. Cnemuduka CBOHCTB
IHUKJIOAIKAHOB C MaJbIM pa3MepoM IHKJIA. Peakiuu nMprCcOeIUHEHUS U PAIMKATLHOTO
3aMeIICHUS.

CamocTosiTenbHast paboTa 00y4JaronXcs:
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UCCIIeIOBaHNE KOHKPETHOU TeMBI U 0(popMIIeHHE pe3yIbTaTOB B BUE pedepara, JoKiIaja,
NPE3ECHTALMY; PELICHUE YITPAXKHEHUI M0 N30MEPUH, HOMEHKJIATYpPE, AIKAHOB; PEIIEHUE
pacyeTHbIX 3a7ad.

Tema 1.3 DTUICHOBBIE M TUEHOBBIE YTIIEBOJOPOIBI

15

Copeprkanue yueOHOTO MaTepuaa:

1

['omonornueckuii  psifi aJKEHOB. OJEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIBI ATUJIEHA M aJKEHOB. ['oMosiornmueckuil psan v obmas (popmyna ajkeHOB.
M30Mepusi 3TUICHOBBIX YIVIEBOJOPOJOB: MEKKJIACCOBAs, YIVIEPOJHOIO CKEJIETa,
MOJIOKEHUSI KpaTHOM  CBsI3M, reoMerpuueckas. (OCOOEHHOCTH HOMEHKJIATYpPHI
TUJICHOBBIX YIJIEBOJIOPOJOB, HA3BAHMSI BaXKHEHIIMX paaukanoB. Ou3nuecKkue CBOMCTBa
AJIKEHOB.

XHWMHUYECKHE CBOMCTBA AIKEHOB. DJIEKTPOPUIBHBIN XapaKkTep peakUuuid, CKIIOHHOCTh K
peaKuusAM NPUCOCIUHEHUS, OKUCIEHHUs, noauMepusanuu. [Ipasmino MapkoBHUKOBA U
€ro 3JEKTPOHHOE 00O0CHOBaHME. Peakiuu rajioreHupoBaHMsl, THIPOraJIOr€HUPOBAHUS,
rujpatanuy, TuapupoBaHus. Mexanusm Ag-peakuuii. IloHstne o peakuusx
nonumepusanuu. ['opeHue ankeHoB. Peakuuy OKUCIEHHs B MATKHX M KECTKHUX
ycnoBusix. Peaknusi Barmepa u ee 3HaueHus Ui OOHapy>KEHHUs HEIpeneIbHBIX
YIJIEBOJIOPOOB, MOJYYECHUS TVIMKOJIEH.

[Ipumenenue u cnocoObl OMyYeHHs adKeHOB. Vcnonb30BaHNE BHICOKON PEaKIIMOHHOMN
CIIOCOOHOCTH aJIKCHOB B XHMMHYECKOM MPOMBINIJIEHHOCTU. [IpuMeHeHue sTuiieHa U
nponwieHa.  [IpomblluieHHBIE  CHOCOOBI  MOJY4YEHHS  ajdkeHoB.  Peakiuu
JETUAPUPOBAHUS U KPEKUHTa aJIKeHOB. JJabopaTopHbIe CIIOCOOBI MOTYUYCHHUS.

Ankanuensl. [lonstTue u knaccuukamus AUEHOBBIX YTIEBOJIOPOJOB IO B3aUMHOMY
pAaCIIONIOKEHUIO KpaTHBIX CBsize B Mouiekysne. OCOOCHHOCTH SJIEKTPOHHOIO W
MPOCTPAHCTBEHHOTO CTPOCHUS COMPSHKEHHBIX AUEHOB. IloHSTHE O T-3JIEKTPOHHOMU
cucteme. HomeHkmaTypa HIHEHOBBIX YriaeBOAOPO0B. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB COMNPSIKEHHBIX JUEHOB, KaK CJICJICTBUE UX BJIEKTPOHHOIO CTpoeHus. Peakiuu
1,4-npucoenunenus. llomumepuzanuss gaueHoB. CrnocoObl TOJMYYEHHUS JHUEHOBBIX
yrieBoioposioB: pabotel C.B. Jlebenepa, neruapupoBaHre ajJKaHOB.
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OCHOBHBIE TIOHATHS XHUMHH BBICOKOMOJICKYJIIPHBIX COCIUHCHHH HA MpUMEpe
NPOAYKTOB TOJMMEPU3AIMA aJIKCHOB, aJKaJUCHOB M WX TaJIOTCHIPOU3BOIHBIX.
MoHomep, TOJIMMEp, peaknus  IOJMMEPH3aIlih, CTEIeHb  IOJMMEPH3AIlHH,
CTPYKTYpPHOE 3BeHO. THIIBI TIOJUMEPHBIX IIETICH: JIMHEHHbIC, Pa3BETBICHHBIC, CIIHUTHIC.
[ToHsiTHE O CTEPEOPETYIAPHBIX TMOJdUMepax. [loauMepsl TEPMOIUIACTHYHBIC W
TepMOpeakTUBHbIC. IIpeacTaBieHne O ILIacTMaccax M 3jacToMepax. IlloaudTuicH
BBICOKOI'O M HU3KOI'O JaBJICHHUs, €r0 CBoMcTBA U npuMenenue. Karamusaropsr Luriepa—
Harra. IlomumpomuieH, ero mnpuMEHEHHE M CBOMCTBa. [ 'amoreHcomepikariue
MOJIUMEPHI: Te(MIIOH, MOJUBUHHIXJIOpPHA. Kaydykn HaTypalbHBIA M CHHTCTHYCCKUE.
ComoymmMepbl  (OyTaaqueHCTUPOIBHBIN Kaydyk). ByiakaHu3zamus Kaydyka, pe3dHa H
>00HHUT.

[IpakTrueckue 3aHATUA
1(1). IomydeHne >THIICHA U H3YYCHUE €TI0 CBOHCTB.

CamocrosTenbHas padoTa 00y4YaroImUXCA:

UCCIIeIOBaHNE KOHKPETHOM TeMbl 1 0(opMIIEHUE Pe3yIbTaTOB B BUJIE pedepara, T0KIaaa,
npe3eHTannu; 0opOpMIICHHE pe3yIbTaTa MPAKTUYECKOTO 3aHATHS; PEIICHUEe yIPaKHEHUN
110 U30MEPHH, HOMEHKJIAType, AJIKAHEB; PEIICHUE PACUETHBIX 3a/1a4.

Tema 1.4 AnieTuneHoOBBIE YTII€BOIOPOIBI

Cognepxanue yaeOHOro maTepuaa:

1

['omonornuecknii psaa  alKUHOB. OJJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
aleTusieHa U JApYrux ankuHoB. ['omosiormyeckuii psim u obmias Gopmylsia aJKHUHOB.
HomeHnknaTypa  alleTWIIEHOBBIX  yIVIEBOAOpOAOB.  M3omepusa  MexkiaccoBas,
YTJIEPOAHOTO CKEJIETA, MOJI0KEHUSI KPATHOU CBSI3H.

XUMHUYECKHE CBOMCTBA M  TIpUMEHEHHE  alKWHOB. (OCOOCHHOCTH  peaKIuii
MPUCOCIMHEHNST [0 TPOWHOM yruepoa-yriaepogHon cBa3u. Peakums Kyueposa.
[IpaBuno MapkOBHMKOBA NPUMEHUTENIBHO K aneruieHam. [loaBmwkHOCTH artoma
BOJI0pO/Jia (KHCIOTHBIE CBOMCTBA aTKUHOB). OKUCIICHHE alKUHOB. Peakius 3eIuHCKoro.
[IprumeHeHne aleTUIEHOBBIX YIIIeBOA0pOoaoB. [lonuBuHuIanerar.

[Tomyyenne ankuuoB. [lomydeHue aneTuiaeHa NUPOIU30M MeETaHA W KapOWIHBIM
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| merozoMm.

CamocTosiTenbHast paboTa 00yJaronxcs:

UCCIIeIOBaHNE KOHKPETHON TeMbl U oopMIIeHHE Pe3yIbTaToB B BuAe pedepara, 1okiaaa,
Npe3eHTAlNK; PEIICHHE YIPaKHEHUH M0 M30MEpPUH, HOMEHKIIAType, aJIKHHOB; PEIICHHE
pacueTHhIX 3ajau.

Tema 1.5 ApoMatuueckue yriieBoJopobl

»

Copeprkanue yueOHOTO MaTepuaa:

1

['omomornuecknii psx  apeHOB. bEH301 Kak NpEeACTaBUTENb apeHOB. Paseurhe
MpeACTaBICHUM 0 cTpoeHun OeHzosia. CoBpeMEHHbIE TIPEACTaBICHUSI 00 3JIEKTPOHHOM
U MPOCTPAHCTBEHHOM CTpoeHuu OeHzoza. OOpa3oBaHUE apOMATUYECKON T-CUCTEMBI.
['omomorn OeH307a, WX HOMEHKIaTtypa, oOmas ¢opmyna. HomeHkmnarypa s
JT3aMEIIeHHbIX TMPOU3BOJAHBIX O€H30J1a: opmo-, Mema-, nNaApa-pacrogoKCHHE
3amectuTesier. PU3ndecKue CBOKMCTBA apCHOB.

XUMHUYECKHE CBOMCTBA apeHoB. IIpumepbl peakiuii 3MeKTPOPUILHOTO 3aMEICHUS:
rajJloreHUpOBaHKE, aTKuiaupoBaHue (katanuzaTopbl Ppunens—Kpadrca), HUTpoBaHuUE,
cyibpupoBaHue. Peakiuu TuApUpOBaHUS W MPUCOSTUHEHHS XJopa K OEH30Iy.
Oco0eHHOCTH XMMHYECKHX CBOMCTB TOMOJIOTOB OeH30is1a. B3auMHOE BIMSIHHE aTOMOB
Ha TMpUMEpe TOMOJIOTOB apeHoB. OpueHTanuss B peakuusix 3JEKTPOPUILHOTO
3aMECIIECHHUS.

3

[IpumeHenne u mnonydyeHue apeHoB. [IpupoaHBIE HKCTOYHUKM ApOMATUUYECKUX
YTIEBOAOPOIOB. ApoMaTH3allvs aJKaHOB U ITUKIIOATKAHOB. AJIKUIMPOBaHUE OEH30JIa.

CamocrosiTenbHas paboTa 00y4JarOmUXCS:

UCCJIeIOBAaHNE KOHKPETHOM TeMbl U 0(pOpMIICHHE PE3YNIbTaTOB B BUJIE pedepara, JoKIana,
MPE3EHTAIlUY; PENICHUE YIMPaXHEHUH MO W30MEpPUU, HOMEHKJIAType, apeHOB; pelieHue
pacyeTHBIX 3a71a4.

Tema 1.6 IIpupoiHbIE HCTOYHUKHU YTIIEBOAOPOJIOB

10

ConeprkaHuie yueOHOTO MaTepuaa:
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HedTts. Haxoxaenue B mpupoje, coctaB u pusnyeckue cBoiicTBa HeTH. TOMmIMBHO-
JHepreTHyeckoe  3HadeHue  HepTH. [IpomblnuieHHass  mepepaboTka  HEPTH.
Pexktuduxamuss HedTH, OCHOBHBIE (pakuMud €€ pa3[eNieHus, WX HCIOJIb30BaHUE.
Bropuunas nepepaboTka HepTenpoaykToB. Pektudukaiis Ma3yTa npu yMEHbIIIEHHOM
naBienud. Kpekunr nHedrenpomykToB. Pasznuunble BuIbl KpekuHra, paboter B.I.
lyxoBa. M3omepuzanus ankaHOB. AJKWIMPOBAaHUE HENPENEIbHBIX YIIIEBOAOPOIOB.
Pudopmunr negrenponykron. KauectBo aBTOMOOMIBHOTO TOIIIMBA. OKTaHOBOE YHCIIO.

[Ipuponueiii u mnonyTHbId HepTsHON ra3. CpaBHEHHWE cOCTaBa NPHUPOAHOTO U
MOMYTHOTO Ta30B, UX MPAKTHYECKOE UCITOIb30BAHUE.

Kamennbiii yrone. OCHOBHBIE HAIIPaBJICHUS MCIIOJIb30BAHUS KAMEHHOIO  YIJUIA.
KokcoBaHne KamMEHHOroO yIJis, BaXHEWIIME MPOAYKTHI 3TOTO MpoIecca: KOKC,
KAMEHHOYTOJIbHAsE CMOJA, HajacMoJbHas Bojxa. CoenuHeHMs, BBIICISAEMbBIE U3
KaAMEHHOYTOJBbHOM CMOJIBL. [IpoayKThI, mOJlydaeMble U3 HAJACMOJIBHOM BOJBI.
DKOJIOTMYECKHE aCIEeKThl J00bIUM, TMepepadOTKH W  HCIOJIB30BAHHUS TOPIOYUX
MCKONAEMBIX.

Kontponbshas pabora Ne 1 «YrneBogopoab. 1
CamocrosiTenbHas paboTa 00y4JaromUXCs: 3
UCCJIEIOBAaHNE KOHKPETHON TeMbl U 0(pOpMIICHHE PE3yNIbTaTOB B BUJIE pedepara, JoKIana,
MpE3EHTAllY; PEIICHHE YIMPaXHEHUH MO W30MEpPUH, HOMEHKJIAType, YIJIEBOJIOPOIOB;
pelieHne pacyeTHRIX 3aJ1ay; MOJIF0TOBKA K KOHTPOJILHOM padoTe.

Tema 1.7 'magpokcunbHbIE COCTUHEHUS 15
Copeprkanre yaeOHOTO MaTepHaa: 9

1

Crpoenne u kiaccudukanus cnupTtoB. Kriaccupukanuss COupToB MO TUITY
YIJIEBOAOPOJHOTO PajvKaia, YUCIy THAPOKCHWIBHBIX TPYIIl U TUIy aTOMa yIJIEPOJa,
CBS3aHHOI'O C TMAPOKCWJIBHOW I'PyNIOi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIILHON Tpynnbl. BiusiHUMEe CTpoeHUs CNHUPTOB Ha UX (HU3UYECKHE CBOMCTBA.
MexmonekynsgpHass  BOAOPOAHAs  CBsI3b. ['OMOJIOTMYECKMU  PSAO  IPEACIbHBIX
OJTHOATOMHBIX ciUpTOB. M30MepHsi 1 HOMEHKIATypa alKaHOJIOB, X o01mas Gopmyna.

17




2 | XuMHYeCKHe CBOMCTBAa aJKaHOJOB. PeakiMoHHAas CHOCOOHOCTh MPEAeNIbHBIX
OJIHOATOMHBIX CHUPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OpPraHUYECKUX H
HEOPraHWYECKUX COEAMHEHWH, conxepxkammx OH-rpynmy: KWcaoT, OCHOBaHHUM,
am(pOTEepHBIX COeNWHEHUHN (BOABI, CIUPTOB). Peakunu, moATBEpKAAIOININE KUCIOTHBIC
CBOMCTBA cIMpPTOB. Peakuyu 3aMemeHns: TuIpOKCHIIBHON TpyIIIbl. MeXMONIeKysapHas
JEeTuapaTanusl CIOMPTOB, YCJIOBHUS 00pa3oBaHus NPOCTBIX 3¢upoB. Cl0XKHBIE >PUPHI
HEOPraHWYECKUX W OPraHUYECKHX KHUCIOT, peakiuuu sTepupukanuu. OKUCIEHUE U
OKHUCIIMTENILHOE NETUPUPOBAHNE CIIUPTOB.

3 | CriocoObI IMOJIy4CHUsA CIINPTOB. FH,[[pOJII/IS raJIOrCHaJIKaHOB. FI/II[paTaIII/ISI AJIKCHOB,
YCJII0BUA €C ITPOBCACHUS. BoccranoBnenue Kap6OHI/IJ'II>HI>IX COGI[PIHGHHﬁ.

4 | OtnenbHbIE MPEACTABUTENN ATKAaHOJIOB. METaHOJ, €ro MpOMBIIUIEHHOE TMOJyYEeHHUE U
NpUMEHEHUE B  MPOMBINUIEHHOCTH.  buosornueckoe  JeHCTBHE  METAaHOJA.
Crneunduueckue crnocoObl MOIyYeHHUs STUIOBOro cnupTa. GU3N0I0rHYecKoe 1eHCTBHUE
HTAHOJIA.

5 | Muoroatomubie cnupThl. M3omepuss U HOMEHKJIaTypa TMpeACTaBUTENECH IBYyX- U
TpeXaToMHbIX cUPTOB. OCOOEHHOCTH XMMHUYECKUX CBOWCTB MHOTOATOMHBIX CITHMPTOB,
WX KauyecTBeHHOe oOHapyxeHue. OTIeiabHble TPEICTABUTENN: OATUIICHTIIUKOIb,
TJIMIEPUH, COCOOBI UX MOJYUYEHHUS, MPAKTUUECKOE TPUMEHEHHE.

6 | deHon. DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHHe (eHona. B3zauMHoe BnusHUE
apOMAaTUYECKOTO KOJIbIIa M TUIPOKCWIBHOW Tpymibl. XUMHUYECKUE CBOMCTBa (peHoma
KaK (PYHKIHUS €ro XHMMHYeCKoro crpoeHus. bpomupoBanue ¢(eHona (kauecTBeHHas
peakius), HUTpoBaHHME (MMUKPUHOBAs KHUCIOTa, €€ CBOICTBA U MPUMEHEHUE).
OGpa3oBaHMe OKPALICHHBIX KOMIUIEKCOB ¢ wnoHoM Fe®'. Ilpumenenme deroma.
[Tonyyenue ¢eHosa B MPOMBIIIJIEHHOCTH.

[IpakTnueckue 3aHATUA
1(2). N3syuyenue HU3NIECKUX U XUMHUCCKUX CBOMCTB CIIMPTOB.

CamocTosiTenbHas paboTa 00y4Jaronnxcs:
UCCIIEIOBaHNE KOHKPETHOM TeMbI U 0OpMIIEHHE pEe3yNbTaToB B BUJE pedepaTa, AOKIaaa,
npe3eHTauuu; oGopMIIeHHE Pe3yIbTaTOB NMPAKTUYECKOTO 3aHSATHUS; PEIICHUE YIPaKHEHHUM
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10 U3BOMCPHUH, HOMCHKIIATYpPC, CIIMPTOB; PCHICHHUC PACUCTHLIX 3aaa4.

Tema 1.8 Anpaeruabl U KETOHBI

Copeprkanue yueOHOTO MaTepuaa: 5
1 | Tomonoruueckue psiabl  albJAerHI0B M KeTOHOB. [loHsATHE O KapOOHMIIBHBIX
COCJIMHEHUSAX. OJIEKTPOHHOE CTpOeHHEe KapOOHWIbHOW Tpynmnbel. HM3omepuss
HOMCHKJIaTypa albJCTHIOB H KETOHOB. Du3WYeCcKHe CBOWCTBA KapOOHWIBHBIX
COCIMHEHNH.
2 | XMHAYECKHE CBOWCTBA aJIbJICTHIAOB W KETOHOB. PeakImoHHas CIIOCOOHOCTh
KapOOHWMIIBHBIX COCTUHEHU. Peakiny OKUCIeHHS albAeTHI0B, KAYECTBEHHBIE PEaKITUU
HAa  aJgbJACTUIHYIO  TPYIIIY. Peakiun  MONMMKOHICHCAIINH: oOpasoBaHue
(beHonohopmManbIeTUIHbIX CMOJL.
3 | [IpumeHeHnue u MoiaydyeHUe KapOOHWIIbHBIX coeauHeHui. [IpuMeHeHne ambIeruyioB u
KETOHOB B OBITY M TMPOMBIIUICHHOCTU. AJIBJETHIBI U KETOHBI B mpupojae (3pupHbie
Mmacia, pepomonsl). [lomyueHne KapOOHWIBHBIX COCIUHEHUN OKHCICHHEM CIHPTOB,
ruapaTanueld ajKuHOB, OKHCJICHHEM YIIIEBOJAOPOA0B. OTHeNbHBIC MPEICTABUTETU
aJIbJICTUIOB M KETOHOB, Crieln(rueckue crocoObl X MOJYyUYEHUS U CBOMCTBA.
CamocTosiTenbHas paboTa 00yJarouxcs: 3
WCCJICIOBAaHNE KOHKPETHON TeMBbl U 0(DOPMIICHHE PE3yIbTaTOB B BHJIE pedepara, JoKIaaa,
MIPE3EHTAIlNN; PEIICHHUE YIPKHEHHUH 110 U30MEPUH, HOMEHKIIATYPE,alIbJICTHIOB; PEIICHUE
pacyeTHBIX 3aJa4.
Tema 1.9 KapOoHOBBIE KUCTOTHI U MX MPOU3BOIHBIC 20
Copeprkanue yueOHOTO MaTepuaa: 13

1

["'oMonorudeckuii psig mMpeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. [loHsTHe o
KapOOHOBBIX KHCIOTaX W WX KiacCUUKaIMsa. IJICKTPOHHOE W MPOCTPAHCTBEHHOE
CTpoeHne KapOOKCHIIbHOM rpymmbl. ['oMomorndeckuii psii mpeeIbHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT, UX HOMEHKJIaTypa U nu3oMepusi. MeXMOoJIeKyJIIpHbIe BOJIOPOIHbBIC
CBSI3U KapOOKCUJIBHBIX TPYII, WX BIMUsSHUE Ha (U3NUECKue CBOMCTBA KapOOHOBBIX
KHCJIOT.
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2 | XvMHYECKHE CBOMCTBA KapOOHOBBIX KHCIIOT. Peakinu, WLUTFOCTPHUPYIONTUE KUCIOTHBIC 2
CBOIMCTBA W WX CpPAaBHECHHE CO CBOWCTBAMH HEOpraHWYECKHUX KucioT. ObOpazoBaHue
(GYHKIIMOHATBHBIX TMPOU3BOJHBIX KAapOOHOBBIX KHCJIOT. Peakmuu stepuduxauu.
AHTUAPU]TB KaPOOHOBBIX KHCIJIOT, MX MOJYYCHHUE W IPUMCHCHHUE.

3 | CriocoObl moyueHus: KapOOHOBBIX KUCIOT. OT/IeNIbHBIC MPE/ICTABUTEIN U UX 3HAUCHUE. 2
OO6mue crmocoObl TMOJTYyYCHHS: OKHCIEHHWE aJIKaHOB, aJKEHOB, NMEPBUYHBIX CIIUPTOB,
anpAeruaoB. Bakueline mnpeacTaBUTENd KapOOHOBBIX KHCJIOT, WX OHOJOTHYECKas
poib, crerudUuUecKue CIocoObl MOJTYYeHUs, CBOMCTBA W IPUMEHECHHE MYPaBbUHOM,
YKCYCHOM, TTAJIbMUTHUHOBOW U CT€APUHOBOM; aKPUJIOBOM U METAKPHIOBOU; OJICUHOBOM,
JIMHOJICBOM W JIMHOJICHOBOH; IIaBEJICBOM; OCH30MHOM KHCIIOT.

4 | Cnoxuble 3¢pupbl. CTpoeHHE W HOMEHKIATYpa CIOXKHBIX 3(UPOB, MEKKIACCOBas 2
U30Mepusi ¢ KapOOHOBbIMU KuciHOoTamMH. CHocoObl MOMYYEHUs CIHOXKHBIX 3(UPOB.
O6patuMocTh peakiuu 3Tepudukanuud M (PaKTophl, BIMSIONIUE HAa CMEIICHUE
paBHoOBecus. OOpa3zoBaHue cioxHbIX noaudbupoB. Ilomustunentepedranar. JlaBcan
KAaK IPEICTaBUTENIb CUHTETUYECKHX BOJOKOH. XHMHUYECKHE CBOICTBA U NPUMEHEHUE
CJIOXHBIX 3()UPOB.

5 | Kupsi. Kupsl kak cioxabie 3¢upsl raunepruHa. KapOoHOBbIE KUCIOTHI, BXOASIINE B 2
COCTaB JKMPOB. 3aBUCUMOCTh KOHCHUCTEHIIMU >KHPOB OT HMX COCTaBa. XHUMHUUYECKHE
CBOMCTBA KUPOB: THAPOJIU3, OMBUIICHUE, TUIPUPOBaHKE. buonornueckas poib KUPOB,
WX UCTOJb30BAHNE B OBITY U TPOMBITIIUICHHOCTH.

6 | Comu kapO6oOHOBBIX KHCIOT. Mpbuta. CrocoObl TONydeHHUs COJICH: B3aWMOJCHCTBHE 2
KapOOHOBBIX KHCJOT C METaJlJIJaMU, OCHOBHBIMU OKCHJIAMH, OCHOBAHHUSIMH, COJIIMH;
IIEJIOYHON THAPOJIU3 CIOXKHBIX 3(PUpoB. XUMHUUYECKHE CBOMCTBA COJIeH KapOOHOBBIX
KHCJIOT: THJIPOJIN3, PEAKIIMM UOHHOTO oOMeHa. Mblia, CYyIIHOCTh MOIOIIETO ACHCTBUS.
OTHolIeHUE MbLIa K XKeCTKoM Boje. Cunrerndeckue wmoromme cpeacrtsa — CMC
(IeTepreHTsl), UX MPEUMYIIECTBA U HEJJOCTATKHU.

[IpakTrueckue 3aHATUA 1
1(3). M3yuyeHre XMMUYECKHX CBOWCTB KapOOHOBBIX KHMCJIOT.
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CamocTosiTenbHast paboTa 00yJaronnxcs:

UCClIeIOBaHNE KOHKPETHON TeMbl U 0oopMIIeHHE Pe3yIbTaToB B BUJE pedepara, JOKIaaa,
npe3eHTalun; oQpOpMIICHHE PE3YyIbTaTOB MPAKTHUECKUX 3aHSATHH; pelICHHE YIpPaKHEHHMA
110 U30MEPHH, HOMEHKJIATYpE; PElICHHE pacueTHBIX 3ajau.

Tema 1.10 VrieBoanl

20

Copeprkanue yueOHOTO MaTepuaa:

11

1

[Tonarue 06 yriaeBomax. Kmaccudukainus yrieBogoB. MOHO-, Ju- U MOJHUCAXapHUIbI,
MPEJICTABUTENIM KaXKJA0M TpyNIbl YIJIEBOAOB. buojormyeckas pojib YrieBOJOB, HX
3HAQUYEHHE B )KU3HHU YEJI0BEKA U OOIECTBA.

Monocaxapuasl. CTpoeHHE W ONTHYECKas H30MEpUS  MoOHocaxapuaos. Mx
KJaccu(ukanus MO YUCIy aTOMOB VYIiepoja U MpUpojie KapOOHWIBHOW TPYIIIHI.
@opmynbel  Pumepa u  Xeyopca ISl M300paKEHHs MOJIEKYJ MOHOCAXapuoB.
OTtHecenne MoHocaxapuaoB K D- u L-psay. Baxunelimue npencraButTesin MOHO3.
['moko3a, cTpoeHue ee MoJIeKyJibl U pusndeckue cBoiicTBa. TayToMepus. Xumudeckue
CBOMCTBA TJIIFOKO3bl: PEAaKIMHM MO albJETHAHON rpynmne («cepeOpsHOro 3epkaiiay,
OKHCJICHHME  a30THOM  KHUCJIOTOM, THApuUpoBaHue). Peaknuum  TIIIOKO3BI  Kak
MHOTOAQTOMHOTO CIHMPTa: B3aMMOJICUCTBHE TIIOKO3bI C ruapokcuaoM wmeau(ll) mpu
KOMHATHOM TeMIeparype U HarpeBaHuM. Pa3nuuHble TUIbI OpOKeHHUs (CHUPTOBOE,
MoJIogHOKHCOoe€). ['11roko3a B npupoje. buosornueckast pojbs 1 IPUMEHEHUE TIIFOKO3BI.
@pykTo3a Kak H30Mep TIIIIOKO3bl. CpaBHEHHE CTPOCHHSI MOJIEKYJBI U XUMHUYECKHX
CBOMCTB TJIFOKO3bI u (PYKTO3BI. ®pyKTO3a B pupoe
u ee Ouonoruveckas pousb. IleHTo3pl. Pubo3a m ne3okcupubo3a Kak MpeaCcTaBUTETU
anpaoneHTo3. CTpoeHne MOJEKyJI.

Jncaxapumpl. Ctpoenue JIIACAXapHUIOB. BoccranasiauBaroliue u
HEBOCCTAHABIIMBAIONIME CBOWCTBA JMCAXapUJOB KaK CJIEACTBUE COUWICHEHUS LHKJIA.
CtpoeHne M XMMHYECKHE CBOMCTBA caxapo3bl. TEXHOJIOTHYECKHE OCHOBBI
MPOU3BOJCTBA caxapo3bl. JIakTO3a M MAJIbTO3a KaK U30MEPHI Caxapo3bl.

[Tomucaxapuapl. OOmmiee crpoeHue mnonucaxapugoB. CTpoeHHE MOJEKYJBl Kpaxmala,
aMuiio3a U aMWwIoNneKTUH. DU3MYECKHe CBOMCTBA Kpaxmajia, €ro Haxo0XJICHHE B

21




npupoAe u Ouosorhyeckas poyib. [ nukoreH. XWMHYECKHE CBOMCTBA Kpaxmala.
CrtpoeHure 3IEeMEHTApHOIO 3BEHA IEJUII0I03bl. BiusiHue CTpOeHUs MOJUMEpPHOM Ienu
Ha (U3AYECKHNE W XHMHYECKHE CBOMCTBA IIEJUIIOJIO3BL. [ MAPOIU3  IEJUTIOJIO3HI,
o0pa30oBaHUE CIIOXKHBIX 3(PUPOB C HEOPTAHWMUYECCKHUMH U OPTaHUYCCKUMU KHUCIOTAMH.
[lonaTtre 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIM MIeNK, BUCko3a. HaxoxaeHue B
NpUpoJic W OHOJIOTMYECKass POJb IeJUTt0sio3bl. CpaBHEHHE CBOWCTB KpaxMmala u
IICJIIIOJIO3HI.

[IpakTruueckue 3aHATUSA 1
1(4). M3yuyeHne CBOMCTB KUCIOPOAOCOACPKANIUX YIIICBOJIOPOIOB.
Kontponbsnas pabota Ne 2 «Kuciopoaocoaepkaiiye yrieBog0pOIbh 1
CamocTosiTenbHast paboTa 00yJarouxcs: 7
WCCJICIOBAaHNE KOHKPETHON TeMBI U O(pOpPMIICHHE PE3yIbTaTOB B BHJIE pedepara, JOKIaa,
npe3eHTanuu; o(popMiIeHHE Pe3yIbTaTOB MPAKTHUYECKOTO 3aHITHS, PEIICHUE yIpaKHECHUN
10 M30MEPHUH, HOMEHKJIATYpE; PEIICHWE PACUCTHBIX 3a/1ad; MOATOTOBKAa K KOHTPOJIBHOM
pabore.

Tema 1.11 AMUHBI, aMHHOKHCJIIOTBI, OCJIKH 13
Copeprkanre yueOHOTO MaTepuaa: 9

1

Knaccuduxkanus u uzomepusi amuoB. [lonstre 00 amunax. [lepBuunbie, BTOpUYHbIE U
TpeTuuHble amuHbl. Knaccudukanuss aMUHOB 1O TUMY YTJIEBOJOPOJAHOTO pajvKaia U
YUCIy aMUHOTPYII B MOJIeKyJe. ['oMonoruueckue psijpl NpeaeabHbIX aTu(paTHYeCKuX
Y apOMATUYECKUX AMUHOB, M30MEPHSI 1 HOMEHKJIATYpa.

XUMHUUYECKHE CBOMCTBA aMUHOB. AMUHBI KaK OPraHUYE€CKHE OCHOBAHMS, UX CPABHEHUE
C aMMHMAaKOM M JIPYTMMHM HEOPTaHWYECKMMH OCHOBaHHUSIMH. CpaBHEHHE XUMHUYECKUX
CBOMCTB anudaTHYeCKUX H apoMaTHYeckux amuHOB. (OOpa3oBaHHE aMHIOB.
AnunuHoBble Kpacutend. [IoHSTHE O CHUHTETMYECKMX BOJIOKHAx. llommamMuasl u
MOJIMAMUJHBIE CUHTETHYECKUE BOJIOKHA. [IprMeHeHMe U TMOJydYeHHE aMHHOB.
[Tomyuenne amunoB. Pabote H.H.3nunuHa.
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AMHUHOKHCITOTHI. [loHSATHE 00 aMHHOKHCIOTaX, WX KilacCU(pUKAIHMSI W CTPOCHHE.
OnTtuueckas U30Mepusl O.-aMHUHOKHCJIOT. Homenknarypa AMHUHOKUCJIOT.
JIBOWICTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB AaMUHOKHCIOT W €€ MPUYUHBIL.
bunonsipusle unoHbl. Peakunn koHaeHcauuu. lIlentunHass cBs3b. CHHTETHYECKHE
BOJIOKHA: KampoH, »HaHT. Knaccudukanus BosjokoH. IlomydyeHne aMUHOKHUCIOT, HUX
pyUMEHEHue 1 Ouosorndyeckas QyHKIus.

benku. benkum kak mnpupoiHeie noauMmepsl. [lepBuyHas, BTOpUYHAs, TpETUYHAs U
YETBEPTUYHASI CTPYKTypbl OenkoB. @OuOpuiuigspHble H  TIIOOYJSpHBIE  OENKH.
XHWMHUYECKHE CBOMCTBA OEJIKOB: TOpPEHHUE, JEHATypalus, THAPOJIA3, KaueCTBEHHbIE
(uBeTHbIe) peakuuu. buonornueckue ¢GyHKUMM O€IKOB, WX 3HaueHHe. benku kak
KOMITOHEHT nuiy. [IpoGieMa 6eKoBOro roiofjaHusl ¥ NyTH €€ PEIICHHS.

CamocrosiTenbHas paboTa 00y4YaromUXCs:

UCCJIeIOBAHUE KOHKPETHOM TeMbl U 0(pOpMIICHHE PE3YNIbTaTOB B BUJIE pedepara, A0KIaaa,
MPE3CHTAMU; PEIICHUE YIPAXHEHUN IO U30MEPUH, HOMEHKJIIATYpPE; PEUICHNUE PACUETHBIX
3ajad.

Tema 1.12 A

30TCOACPKAINC I'CTCPOLHUKIIMICCKUC COCANHCHU . HyKJIGI/IHOBI)Ie KHCJIOTHI.

ConeprkaHuie yueOHOTO MaTepuaa:

1

HyknenHnoBbie kuCHOTBHI. HyKJIEHHOBBIE KHUCIOTBI Kak MPUPOAHBIE TOJIUMEPHI.
Hyxneotnapl, ux crpoenune, npuMepbl. AT® u AJI®, ux B3auMonpeBpanieHue U poJib
storo nponecca B npupozae. llonarue JJHK u PHK. Ctpoenune JHK, ee nepBuuHas u
BTOpHuYHas cTpykrypa. Pabotrer ®. Kpuka u J[. Yorcona. KommemeHTapHOCTH
azotucthix ocHoBaHuil. Permkanusa JJHK. Oco6ennoctu ctpoenus PHK. Tunet PHK u
ux Oouonorudeckue pynkuuu. [lonarue o TponyHom kone (kogone). buocunres 6enka B
KUBOM KieTke. [ eHHast nmxkeHepus u OuorexHosorus. TpancreHHbie GOPMBI pacTEHUIN
Y JKUBOTHBIX.

CamocTosiTenbHast paboTa 00y4Jaronnxcs:
UCClIeIOBaHNE KOHKPETHON TeMbl U oopMIIeHHe Pe3yIbTaToB B BUAE pedepara, nokiazna,

MPE3EHTALNHY;

Tema 1.13 buonornuecku akTUBHBIE COSTUHEHHUS
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Copnep:xanue yueOHOro maTtepuana:

1

®epmentsl. [lonsTHe 0 depMeHTaX Kak O OMOJIOTMYECKUX KaTaau3aTopax OeTKOBOM
npuposibl. OCOOCHHOCTH CTPOEHUSI M CBOMCTB B CpPAaBHEHHUU C HEOPTraHUYECKUMU
karanuzatopamu. Krnaccudukanus ¢epmerToB. OCOOCHHOCTH CTPOCHUS W CBOMCTB
dbepMeHTOB: CeNeKTUBHOCTh M 3((HEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (DEPMEHTOB
ot temneparypsl u pH cpenpl. 3HaueHue (QpepMEHTOB B OMOJIOTMM M NMPUMEHEHUE B
IIPOMBIIIIEHHOCTH.

Buramunel. [lonsitue o Burammuax. Mx kimaccudukauus u ob6o3HaueHue. Hopma
notpedbaeHuss BuUTaMuHoB. BogopactBopumslie (Ha npuMmepe ButaMuHoB C, rpymnmnsl B u
P) m xupopactBopumble (Ha mnpumepe BuTamMuHOB A, D u E). ABUTaMHHO3BI,
TUIIEPBUTAMUHO3bI M THITOBUTAMUHO3bI, KX TPO(HIIAKTHKA.

['opmonbl. IloHsiTHE O TOpMOHAX Kak OWMOJIOTMYECKH AaKTUBHBIX BEIIECTBAX,
BBIMOJIHSIIOMNX ~ JHAOKPUHHYIO  PETYJALMIO  KU3HEIACATEIbHOCTH  OPraHU3MOB.
Kinaccudukaiysi TOpMOHOB: CTEPOUbI, TPOU3BOHBIE AMUHOKUCIIOT, MOJUIICTITHIHBIC
1 OeIKOoBBIe TOPMOHBI. OTEIbHbBIE TTPEACTABUTEIIN: ICTPAIUOI, TECTOCTEPOH, HHCYJINH,
aJlpCHaJINH.

JlexapctBa. [loHsiTHE O JEKapCTBaX KakK XUMHUOTEPANEBTHUYECKUX npenaparax.
Kparkue wuctopuyeckue CBEJACHHS O BO3HUKHOBEHHMM W PA3BUTHH XUMHOTEPAIUU.
['pynmel  nmekapcetB:  cynbdaMuzibl  (CTPENTONMA), AHTUOMOTUKU (TICHUIMILINH),
AHTUNTUPETUKHU (ACTTUPHH), aHABIeTUKU (aHAJIBIMH). MeXaHU3M JCHCTBUS HEKOTOPHIX
JICKapCTBEHHBIX TPENapaToB, CTPOCHHE MOJEKYJ, MPOTHO3UPOBAHWE CBOWCTB Ha
OCHOBE aHallu3a XUMHYECKOTO CTpOeHUs. AHTHOMOTHKH, WX KiIacCHU(PHUKAIMS IO
CTPOCHHIO, THIly U CHEKTpy JeHCTBUS. be3omacHble CMOCOOBI MPUMEHEHHS,
JIEKapCTBEHHBIE ()OPMBI.

CamocrosiTenbHas padoTa 00y4YaromUXCs:
UCCIIEIOBaHNE KOHKPETHOM TeMbI U OOpMIIEHUE pEe3yNbTaToB B BUJE pedepaTa, AOKIaaa,
pEe3eHTAlUY; TOJATOTOBKA K CEMUHAPY;

[ToaroroBka k nuddepennmpoannomy 3auery. JuddepeHmpoBaHHbIM 3a4eT

\ Copeprkanre yaeOHOTO MaTepHaia:
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OO0o0uieHne M cucTeMarru3alusl 3HaHUH U yMEHUH 10 KypCy OpPraHMYE€CKOW XHWMHH.
Pemienne pacueTHsIX 3a/1a4.

[IpakTrueckue 3aHATUA 1
1 (5 Pemenne »SKcrepUMEHTANBHBIX 3a7ad Ha UWACHTU(DUKAIMIO OPraHUYECKUX
COeJIMHEHUMH.
JuddepennupoBaHHblii 3a4eT 1
CamocrosiTenbHas paboTa 00y4aromUXCs: MOATOTOBKA K U PepeHIIMpOBaHHOMY 3a4eTy 4
Paznen 2. OOmias u HeopraHu4eckasi XuMus 181
Tema 2.1 XumMus — Hayka O BEIIECTBAx 13
Copeprxanue yueOHOTro MaTepraa 9
1| CocraB BemiecTBa. XUMHUYECKHE 3JIeMEHTHI. CrOCOOBI CYIIECTBOBAHHS XMMHYECKUX
AJIEMEHTOB: aTOMbI, MPOCTHIE U CIIOXKHBIE BeElIeCTBA. BemiecTtBa MNOCTOSIHHOTO U
IIEPEMEHHOIO  COCTaBa. 3aKOH IIOCTOSHCTBAa COCTaBa  BeUIeCTB. BemiecTsa
MOJIEKYJIIPHOTO M HEMOJEKYJSIpHOTO cTpoeHus. CrocoObl OTOOpaKeHHsS MOJICKYJI:
MOJIEKYJIIPHBIE M CTPYKTYypHbIe (OPMYJIBI, IIAPOCTEP)KHEBBIE M  MacIHITaOHbIE
npoctpancTBeHHble (Ctioapaa — bpurneba) momenu MosieKy.
2 | U3mepennst BemecTBa. Macca aTOMOB W MOJEKYJI. ATOMHAas €IUHHUIIA MacChl.
OTHOCHTENIbHBIE aTOMHAsI U MOJIEKYJIApHas Macchl. KolnyecTBO BeliecTBa U €IMHULIBI
€ro U3MEPEHUSI: MOJIb, MMOJIb, KMOJIb. Hunciio ABoraapo. MoJispHast Mmacca.
3 | ArperaTHble COCTOSHUS BellecTBa. TBepaoe (KpUCTaTHYECKOe U aMOp(hHOE), KUIKOE
U Ta3000pa3HOE arperatHble COCTOSHMS BEIIECTBA. 3aKOH ABOraJpo U €ro CJIEeACTBUS.
MousipHbiii 00beM BEIIECTB B Ta3000pa3HOM cOCTOSSHUM. OObEeIUHEHHBINH Ta30BbIN
3aKOH M ypaBHeHUEe Menneneesa — Knannenpona.
4 | Cmecu BemiecTB. Paznumume MexXAy CMECSIMU M XUMHUYECKUMU COEAUHEHUSIMHU.
MaccoBasi 1 00beMHast 101 KOMIIOHEHTOB CMECH.
CamocTosiTenbHast paboTa 00yJaronuxcs: 4
UCCJIEI0BAHNE KOHKPETHOM TeMbl U 0(pOopMIIEHHE PE3YNIbTaTOB B BUJIE pedepara, JoKIaaa,
Mpe3eHTallMU; PEIIEHHE PACYETHBIX 3a]1a4.
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Tewma 2.2 Ctpoenue atoMa

Copeprkanre yaeOHOTO MaTepHraia 5

1| Atom — cnoxHas yactuna. Jloka3aTenbcTBa CIOXKHOCTH CTPOCHHS aTOMa: KaTOJHBIE U
peHTreHoBckue JyuHu, (HoTodPderT, paarnoaKTUBHOCTh, 3JeKTposn3. l[lmanerapHas
mozaenb aroma . Pesepdopma. Crpoenue atoma no H. bopy. CoBpemenHbie
MPEACTABICHUSI O CTPOCHUM artoma. KopmycKyJsIpHO-BOJHOBOW JyalM3M 4YacCTHIL
MHUKPOMUDA.

2 | CocTaB aTOMHOTO fJpa— HYKJOHBI: MPOTOHBI U HEUTPOHBI. M30TONbBI M HYKIMIBIL.

Y CTOMYMBOCTH SIAEDP.

3 | DnexTponHas 06omgouka aToMOB. [loHATHE 00 MEKTPOHHON OpOUTAIN U SIEKTPOHHOM
obnake. KBaHTOBbIE umMcCla: TJaBHOE, OpOUTAIbHOE (IMOOOYHOE), MArHUTHOE U
cnuHOBOE. PacnpeneneHue 3JeKTPOHOB MO YHEPTeTUYECKUM YPOBHSM, MOAYPOBHSM H
OpOHUTANISIM B COOTBETCTBUU C IPUHIIMIIOM HAMMEHBIIEW 3Hepruu, npuHuunoM [laynu u
npaBwioM ['yHZIa. DJIEKTpOHHbIE KOH(PUIypallud aTOMOB XMMHUYECKHUX 3IJIEMEHTOB.
BasneHTHBIE  BO3MOYKHOCTHM  aTOMOB  XMMHUYECKHX  JJIEMEHTOB.  OJIEKTPOHHAs
KJIACCU(HUKAIINSA XUMHUCCKUX dJICMEHTOB: S-, P-, d-, f-o71eMEeHTHI.

CamocrosiTenbHas paboTa 00y4JarOmUXCS: 3

UCCIIEJOBaHNE KOHKPETHOU TeMbI U 0popmIIeHHE pe3yIbTaToB B BUJE pedepara, JoKiIaja,

IIPE3EHTALMN; COCTABICHUE OIMIOPHOTO KOHCIEKTA, YIIPAXKHEHUS IO COCTABIICHUIO

AIIEKTPOHHBIX (opMyIl

Tema 2.3 Ilepunonnueckuii 3akoH U [lepuoandeckas cucteMa xumuaeckux anemeHToB /.M. MenneneeBa 12

Copeprkanre yaeOHOTO MaTepHraia 8

1

Otkpeite Ilepuoamueckoro 3akona. [Ipeanocbuiku: HakorieHHE (HaKTOIOTUYECKOTO
Matepuana, pabotsl npeamecreeHHUKOB (M.B. [lebepeiinepa, A.D. [llankypTtya, J[x.A.
Heronenpca, JL.FO. Meiiepa), cbe3n xumukoB B Kapicpys, nuunoctHeie kauectBa J[.1.
MenneneeBa. Otkpoitue .M. MenneneesbiM [lepuoauueckoro 3akoHa.

[lepuognuecknii 3akoH W cTpoeHwe artoma. M3orombl. COBpeMEHHOE MOHSITHE
XUMHUYECKOTO 3yieMeHTa. 3akoHoMmepHOcTh I'. Mosznu. CoBpemeHHas (opmyaupoBka
[lepnognueckoro 3akoHa. llepmonnueckas cucremMa u CcTpoeHHe atoma. PU3HUECKUU

26




CMBICII TIOPAJKOBOIO HOMepa 3neMeHTOBHD HOMEpoB rpynmbsl W MepUoAa.
[leprognyeckoe N3MEHEHNE CBOMCTB 3JIEMEHTOB: pauyca aTOMa; YHEPTUU MOHU3ALUY;
AIEKTPOOTPULIATENBHOCTH. [[pUUrHBI N3MEHEHUS METAUINYECKUX U HEMETAIINYECKHUX
CBOMCTB 3JIEMEHTOB B TpyMIax W MEPUOAax, B TOM YHCIE OONBIINX U CBEPXOOJIBIIHNX.
3nauenune Ilepumonnueckoro 3akoHa u Ilepuonnyeckold CUCTEMBI XUMHUYECKHX
anemeHToB /J[. M. MenzaeneeBa mis  pa3BUTHS HAayKH M TNOHMMAHMUS XUMHUYECKOH
KApTUHBI MUDPA.

CamocrosiTenbHas paboTa 00y4YaroImUXCs: 4
UCCJIeIOBAHUE KOHKPETHOM TeMbl U 0(popMIICHHE PE3yNIbTaTOB B BUJIe pedeparTa, JOKIaaa,
MPE3EHTAllMM;  COCTABJICHUIO XapaKTEPUCTUKU XUM. DJEMEHTa IO TIOJIOKECHUIO B
IIEPUOANYECKON CUCTEME

Tema 2.4 CtpoeHue BelecTra 15
Copeprkanre yaeOHOTO MaTepHraia 10

1

[IoHsATHE O XMMHUYECKOW CBA3U. THUIIBI XMMHYECKUX CBS3€H: KOBAJCHTHAs, WOHHAf,
METaJUIMYECKasi U BOJAOPOIHAS.

KoBanenTHas xumuyeckas cBsi3b. J[Ba MexaHu3Ma 00pa30BaHUs ITOW CBSI3U: OOMEHHBIHN
U JIOHOpHO-akuenTopHbld. OCHOBHbIE TIapaMETpbl 3TOrO0 THUIA CBS3M: JIMHA,
MPOYHOCTb, YIOJI CBSA3W WM BaJCHTHBIM yron. OCHOBHBIE CBOMCTBA KOBAJICHTHOM
CBSI3U: HACBIIIEHHOCTb, MOJSPU3YEMOCTh U MPOYHOCTh. IDJIEKTPOOTPHUIATEIBHOCTh U
KJaccu(uKaiys KOBAJICHTHBIX CBSI3€M MO 3TOMY NPHU3HAKY: MOJISIPHAs M HEMOJspHAas
KOBQJICHTHBIE CBsi3U. [lOJISIPHOCTH CBSI3M W MOJSPHOCTH  MOJIeKyJbl.  Crioco0
MepeKphIBaHUSl AJIEKTPOHHBIX OpOuTaned W KiacCupUKalUs KOBAJICHTHBIX CBSI3€H IO
ATOMY TIPU3HAKY: G- U T-CBsA3U. KpaTHOCTh KOBAJIGHTHBIX CBSI3€H U KJlacCU(pUKAIUs X
[0 J3TOMY IIPU3HAKY: OJWHAPHBIC, JIBOMHBIC, TPOMHBIC, IMOJYTOPHbIE. THIIBI
KPUCTAJUIMYECKUX PEHIETOK y BEMIECTB C OTUM THUIIOM CBSI3U: AaTOMHBIE U
MOJIEKYJISIpHbIE. (DPU3NYECKHME CBOMCTBA BEIIECTB C O3TUMHU KPUCTALUIMYECKHUMU
pEeLIeTKaMH.

HMoHHas xuMudeckas CBsA3b, KaKk KpalHUM Cly4all KOBAJCHTHOU MOJISIPHOM CBS3U
Mexanu3M 00pa3oBaHusi MOHHOM CBs3U. IOHHbBIE KpUCTANIMYECKHUE PEIIETKU U
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CBOMCTBA BCIICCTB C TAKUMHU KpUCTAIJIaMU.

Merannudeckass XUMHYECKas CBsA3b, KaK OCOOBIM THII XHMHYECKOM CBSI3H,
CYIIECTBYIOIIUM B METAUIAX M CIUIAaBaX. E€ OTIMYMA M CXOJACTBO C KOBAJIEHTHOW W
MOHHOM CBs3sIMU. CBOMCTBA METAJUIMYECKOM CBSI3U. METANIMUECKUE KPUCTATIINYECKUE
PEILIETKH W CBOKMCTBA BEIIECTB C TAKUMH KPHUCTAJLIAMU.

Bonoponnas xumuueckas cCBsizb. MexaHuM3M o00pa3oBaHusi Takod cBsi3u. Ee
KJIaCCU(pUKALUA: MEXKMOJIEKYJISIpHAasT U BHYTPUMOJEKYJSpHas BOJOPOAHBIE CBSA3H.
MouieKyisipHblE KPUCTAJUIMYECKUE PELIETKH I 3TOro Tuma cBasu. Dusndeckue
CBOMCTBA BEWIECTB C BOJOPOIHOM CBA3BIO. brosiornueckas pojib BOJOPOAHBIX CBSI3EU B
OpraHu3allid CTPYKTyp OuomnosumepoB. EnunHas mnpupoga XUMHUYECKHX CBS3EH:
HaJIMYue Pa3jJIUYHbIX TUIIOB CBSA3E€M B OJHOM BEIIECTBE, IIEPEXO] OAHOTO THIA CBSI3U B

JPYrOM U T.IL.

KommnekcoobpaszoBanue. [loHATHE 0 KOMIUIEKCHBIX COeIMHEHUsIX. KoopiuHannoHHoe
YHUCIO0 KOMIUIEKcooOpa3oBaTensi. BHyTpeHHss M BHeIHsAA cdepa KOMIUIEKCOB.
HomeHkiiaTypa KOMILIEKCHBIX coeMHeHui. X 3HaueHue.

CamocrosiTenbHas paboTa 00y4JarOmUXCS: 5
UCCJIeIOBAaHNE KOHKPETHON TeMbl U 0(pOpMIICHHE PE3YNIbTaTOB B BUJIE pedepara, A0KIana,
MpPE3CHTAllMi; COCTaBJICHHE OIMOPHBIX KOHCIEKTOB, YNPAXKHEHUS [0 HOMEHKIIATYpE
KOMIUIEKCHBIX COEMHECHUN

Tema 2.5 Tlommumepsl 8
Conep:xanue yueOHOro Marepuasa 4

1

Heoprannueckne mnosmmepsl. Ilomumepbsl — mOpocTble BemeCTBA € ATOMHOWM
KPUCTAJTMUYECKON PELIETKOM: aJuIOTpONHbIE BUJOM3MEHEHUS yIiiepoJa (anmas, rpadur,
KapOuH, (QyiepeH — B3aUMOCBS3b THOpUIM3AIMK OpOUTATCH y aTOMOB yrjiepoja C
IPOCTPAHCTBEHHBIM CTPOCHHEM AJUIOTPONHBIX MOJIMU(DUKAIMIL); celeH U TeJlyp
LEMo4YeyHoro crpoeHus. llomuMepel —  CIIOKHBIE  BElIECTBA €  aTOMHOM
KPUCTAJUIMYECKOW PEIIETKOM: KBapll, KpEMHE3EM (JMOKCUIHBIE COCIMHEHUST KPEMHUA),
KOpPYHJT (OKCHJI aJIOMWHUSA) W aJIOMOCWJIMKATHI (TIOJIEBBIE INIATHI, CIIOJA, KAOJWH).
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Musnepans! u ropusie nopozsl. Cepa miuactuueckas. MuHepaabHOE BOJIOKHO — acOecT.
3HauYeHWE HEOPTaHWYECKHX MPHUPOIAHBIX TOJUMEPOB B (HOPMHUPOBAHWHM OJHOU W3
T'COJIOTHUECKUX 000J109eK 3eMITN — TUTOCHEPHI.

Oprannueckne noiuMmepbl. CrnocoObl WX MOTYYSHHs: PEaKIHH TMOJIMMEpU3alUd U
peakuuu noJukoHaeHcauuu. CTPYKTypbl MOJIUMEPOB: JIMHEWHBIE, Pa3BETBICHHBIE U
MPOCTPAHCTBEHHbIE. CTPYyKTYpUpPOBaHHWE TOJMMEPOB: BYJIKAHW3alUsAd KAy4dyKOB,
nyOneHue OeNKOB, OTBEPKICHUE MOJMKOHICHCAIIMOHHBIX noauMepoB. Kiaccudukarms
IIOJINMEPOB IO PA3JIMYHBIM IIPU3HAKAM.

[TpakTryeckue 3aHATUS
1 (6) M3ydeHre CBOMCTB MOJMMEPOB

CamocrosTenbHas padoTa 00y4YarOmUXCA:

UCCIIeIOBaHNE KOHKPETHOU TeMbl U odopMIIeHHE Pe3yIbTaToB B BUAE pedepara, JOKIaaa,
npe3eHTannu; oGopMIeHHE Pe3yIbTaTOB MPAKTUYECKOTO 3aHSATHUS; COCTABICHUE OIOPHBIX
KOHCTIEKTOB.

Tema 2.6 u

CIICPCHBIC CUCTCMBI

Copnepxkanue yaeOHOro Marepuaa;

1

[TonsiTue o gucnepcHeix cuctemax. Kraccudukamuss IUCHEPCHBIX CUCTEM B
3aBHCHUMOCTH OT arperaTHOrO COCTOSIHUS TMCIIEPCUOHHON CpeIbl U IUCIIEPCHON (a3bl,
a TaKkxke 1o pazMepy ux yacTull. ['pybogucnepcHbie CUCTEMBL: AIMYJIbCUUA U CYCIIEH3HH.
TOHKOIUCIIEPCHBIE CHUCTEMBI: KOJUIOMIHBIE (307U W rejii) W HUCTUHHBIE
(MoneKyIsipHbIEC, MOJIEKYJIIPHO-UOHHBIE U MOHHBIE). DPdext Tungans. Koarynsuus B
KOJUIOMJHBIX pacTBopax. CuHEpe3uc B resix.

3HaYeHUEe JUCIIEPCHBIX CUCTEM B KMBOW W HEKHUBOW MPUPOAE U MPAKTUYECKOW KU3HU
YEJIOBEKa. OMYJbCHUM W CYCIIEH3UM B CTPOMTENIbCTBE, NUIIEBOM W MEAUIMHCKON
IIPOMBILJICHHOCTH, KOCMETHKE. bHoiornueckue, MEOUIMHCKME U TEXHOJOTHYECKHE
3074. 3HAYCHHE TeJiel B OpraHu3aliy KMBOM MaTepuu. buonornueckue, MUILEBHIE,
MEAMIMHCKHE, KocMeTnueckue renu. CuHepe3uc Kak (hakTop, ONpenessioluil Cpok
TOJHOCTU MPOAYKIMM Ha OCHOBE renedl. CBepThIBaHME KPOBU KakK OHOJOTHYECKHIA
CHUHEPE3UC, €T0 3HAUYCHHUE.
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CamocTosiTenbHast paboTa 00yJaronnxcs:
UCCIIeIOBaHNE KOHKPETHON TeMbl U 0opMIIeHHE Pe3yIbTaToB B BUE pedepara, JoKiIazaa,
IPE3EHTAIMH COCTABIEHUE ONOPHOI0 KOHCIIEKTA.

Paznen 2.7 Xumnueckue peakiuu

15

Copeprkanue yueOHOTO MaTepHraia

1

Knaccudukanuss XMMUYECKUX pEaKLMi B OPraHUYECKOW M HEOPraHMYECKOW XUMUHU.
[TonsiTue o xumuueckoil peakuuu. Peakuuu, uaymue 6e3 U3MEHEHHs] Kau€CTBEHHOIO
COCTaBa BEIIECTB: AJUIOTPONM3aLUs U u3oMepu3anus. Peakuny, naymue ¢ "3MEHEHHEM
COCTaBa BEUIECTB: MO YUCIY U XapakTepy pearupyroumx U oO0pa3yroIMXcs BEIIECTB
(pa3noxeHus, COeIMHEHHUS, 3aMELIEHUs, OOMEHA); 110 U3MEHEHUIO CTETIEHEW OKUCIICHUS
AJIIEMEHTOB (OKMCIIUTENbHO-BOCCTAHOBUTEIIbHbBIE u HE OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIE PEAKIUH); MO TEIUIOBOMY 3(PPeKTy (3K30- U IHAOTEPMHUUYECKHUE);
o ¢aze (roMo- U TeTepOreHHbIEe); TI0 HAMpaBJICHUIO (00paTUMBbIEe U HEOOpPATUMBIE); MO
WCITOJIb30BAHUIO KaTaln3aTopa (KaTaIUTHUYECKUE U HEKATATUTHYECKHE); IO MEXaHU3MY
(paaguKanbHbIE, MOJIEKYJISIPHBIE U HOHHBIE).

BeposaTHOCTh NPOTEKAHUA XUMUYECKUX PEaKUUi. BHYTpEHHSSI 3HEpPrus, SHTAJIBIUA.
TeroBoit  3¢p¢deKT XUMHUYECKHUX  peakiuil. TepMOXUMUYECKHe  ypaBHEHHS.
CranpmapTHas SHTaIbIUs peakiui U obpazoBaHus BemiecTB. 3akoH .M. T'ecca u ero
CJIEICTBUS. DHTPOIHSI.

Ckopocth xuMmuueckux peakuui. [lonarne o ckopoctu peakuuid. CKOPOCTh TOMO- H
FETEPOr€HHON peakuuu. JHeprus akTuBanuu. DakTopbl, BIMSAIONIME HA CKOPOCTH
xumuyeckoi peakuuu. [Ipupona pearvpyromux BeniectB. Temmepartypa (3akoH BaHt-
l'odpda). Konuentpauus. Karanmuzatopsl W KaTaiau3: TOMO- M TE€TEPOTEHHBIN, HX
MexXaHu3Mbl. DEpMEHTBI, HX CpPAaBHECHHUE C HEOPraHWYECKUMHU KaTaJu3aTOpPaMH.
3aBUCHUMOCTh CKOPOCTH PEaKUUi OT MOBEPXHOCTH CONPUKOCHOBEHMS PEArHpPYyIOLINX
BEILIECTB.

OOpaTuMOCTh XMMHUYECKMX peakinuidi. Xumudeckoe paBHoBecue. [loHsaTtue o
XAMHUYECKOM PaBHOBECUHU. PaBHOBECHBIE KOHLIEHTPAUHUU. [[MHAMUYHOCTD XUMUYECKOTO
paBHOBecusl. DakTopbl, BIMSIONIME HA CMENICHUE PABHOBECHS: KOHLECHTpaUus,
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naBiieHue, remneparypa (npunnun Jle — [llatense).

Kontponwsnas pabota Ne 3 nmo temam 2.1-7 1
CamocrosiTenpHast paboTa 00yJarOIIIXCS: 5

UCCJIeIOBAHNE KOHKPETHOM TeMbl U 0(pOpMIICHHE PE3yNIbTaTOB B BUJIE pedepara, JOKIaa,

MPE3CHTAMU; PEUICHUE YNPAXKHEHUM M PACUETHBIX 3aJlay; MOATOTOBKA K KOHTPOJIBHOU

pabore.

Paznen 2. 8 PactBophl 19
Copnep:xanue yueOHOro martepuasia 12
1 | Ilonsatue o pacTBOpax. PUMKO-XUMHUYECKas IPUPOJIa PACTBOPEHUS M PaCTBOPOB.

B3auMopeiicTBuEe pacTBOPUTENS U PACTBOPEHHOIO BEIIECTBA. PAaCTBOPUMOCTH BEIIECTB.
CrocoObl BBIpa)KE€HHS KOHIIEHTPAllMM PAcTBOPOB: MaccoBas [0JI1 PAaCTBOPEHHOIO
BelecTBa (IPOLICHTHAS ), MOJISIpHASL.

2 | Teopust >JIEKTPOJUTHYUECKOM JuccoLManuu. MexaHu3M JAMCCOLMAllMM BEIIECTB C
pa3IMYHBIMM THUIAMU XUMHUYECKUX CBsI3€d. BKiaag pyCcCKHMX YYEHBIX B pa3BUTHE
IpeCTaBICHUNA 00 AIEKTPOIUTHUECKON aAuccoranvi. OCHOBHbBIE MOJOXKEHUS TEOPUU
EKTPOIUTHYECKON nucconuanuu. CTeneHb 3JIEKTPOJIMTHYECKOW IHUCCOLUanuu U
¢dakTopbl ee 3aBUCUMOCTU. CHIIbHBIE M CPEAHME 3JEKTPOIMUTHI. Juccoumanus BOJIBI.
Bonoponnsiii mokazarenb. Cpella BOJHBIX PACTBOPOB AJIEKTPOIUTOB. Peakinu oOmMeHa
B BOJIHBIX PacCTBOPAX 3JIEKTPOJIHUTOB.

3| I'maponmn3 kak oOMeHHBIH mporiecc. HeoOpaTumblii THUAPOIN3 OPraHUYECKUX U
HEOPTraHWYECKUX COEAMHEHUH W €ero 3HAYeHHE B MPAKTUYECKOW JIESITEeIbHOCTH
YeJI0BEeKa.
OOpatumbiii rtuaponu3 coned. CtyneHuyateli ruaponns. [IpakTuueckoe npuMeHeHHe
TUIPOJIN3A.
['uaponn3 opraHMuecKux BemiecTB (OENKOB, YKUPOB, YIJIEBOJOB, MOJIMHYKICOTHIOB,
AT®) u ero 6mosornueckoe u mpakTudeckoe 3HaueHue. OMblIeHNEe XKUPOB. Peakius
TepUPUKAIINN.

[IpakTrueckue 3aHATUA 1
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1(7). TlpuroToBneHne pacTBOPOB Pa3IMYHBIX BUOB KOHIICHTPAIIHH.

CamocrosTenpHas paboTa 00yJarOIUXCS: 6
UCCIIEIOBaHNE KOHKPETHON TeMbI U 0(OpMIICHHE Pe3yIbTaTOB B BUAE pedepara, JOKIaja,
nmpe3eHTanuy; ohopmIIeHHE Pe3yIbTaTOB MPAKTHUYECKOTO 3aHATHUS; PEIICHNE YIPaXHEHUH
Y pacUYCTHBIX 3a]1a4.

Tema 2.9. OxucIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIUU. DICKTPOXUMHUYECKUE TIPOIECCHI 16
Copeprxkanue yueOHOTO MaTepualia 11

1

OKUCIUTETFHO-BOCCTAHOBUTEIIbHBIE peakiuu. CTeneHb okuciaeHus. BoccrtanoBurenu
u  okuciautenu. OKuUCIEHHWE ¢ BOCCTAaHOBJIICHHE. BakHeline OKUCIUTENN U
BOCCTAHOBUTEIU. BocCCTaHOBUTENbHBIE CBOMCTBA METAJIOB — MPOCTHIX BEIIECTB.
OKuCIUTENbHBIE U BOCCTAHOBUTEJbHBIC CBOWCTBA HEMETAJJIOB — MPOCTHIX BEIIECTB.
BoccraHoBuTenbHbIE CBOWCTBA BEIECTB, OOPa30BAHHBIX HJIEMEHTAMH B HU3IICH
(oTpuniatenbHOM) cTemeHu  OKuciaeHus. OKUCIUTEIbHbIE CBONCTBA  BEIIECTB,
00pa30BaHHBIX JJEMEHTAMU B BBICIHICH (MOJOXKUTEIBHOM) CTENEHU OKHUCIICHUS.
OxucnuTenbHble W BOCCTAHOBHUTEJIbHBIC CBOWCTBA  BEIIECTB, O0Opa30BAHHBIX
AJIEMEHTAMH B TPOMEKYTOUYHBIX CTENEHSAX OKHUCIICHHUS.

Knaccuduxkaiys okucauTeIpHO-BOCCTAHOBUTENBHBIX peaKinii. Peakiinu MexxaToMHOTO
U MEXMOJIEKYJSIPHOTO OKHCIJICHUS-BOCCTAHOBJIEHUs. Peakunuu BHYTPUMOJIEKYIISIPHOTO
OKHCJICHUSI-BOCCTAHOBJIEHUS. Peaxunn CaMOOKHCJICHHSI-CAMOBOCCTAHOBJICHUS
(IMCTpONOPIMOHUPOBaHUsI). MeToAbl COCTaBJICHUSI YPABHEHHM  OKHUCIUTENIBHO-
BOCCTAHOBUTENbHBIX peakuuil. Metoq siekTpoHHOro OanaHca. BiusHue cpenbl Ha
MPOTEKAHUE OKUCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB.

XWUMUYECKHE HWCTOYHUKH TOKA. OJEKTPOAHBbIE MOTEHIMAIbl. Pl CcTaHZapTHBIX
ANEKTPOAHBIX MMOTEHUHAIOB (AJIEKTPOXUMUUYECKUN PSJ HANPSHKEHW METasuioB).
["anbBaHWYECKUE AJIEMEHTHI M MPUHIUIBI UX paboThl. COCTaBIICHHE TaTbBAHUYECKUX
aneMeHToB. (OOpa3oBaHWE TalbBAHMYECKUX TMap TMPU XUMHYECKUX IMpoIleccax.
['anpBaHWYECKHE DSJIEMEHTHI, NMPUMEHAEMBIE B JKM3HU: CBUHIIOBAas aKKyMYJSATOpHAas
OaTapesi, HUKeJIb-KaIMUEBbIE OaTapeu, TOTTUBHBIC DJIEMEHTHI.
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OneKTposiiu3  paciulaBOB M BOAHBIX  PACTBOPOB  3JEKTPoJUTOB.  IIpomeccsl,
IPOUCXOMSIINE HAa KaTOJ€ W aHOAE. YPABHEHHS SJIEKTPOXHMMHYECKUX IPOLIECCOB.
DNeKTpoJin3 BOAHBIX PACTBOPOB C HMHEPTHBIMHM JJIEKTPOAAMHU. DJEKTPOJIA3 BOIHBIX
pPacTBOPOB € PACTBOPUMBIMU AIEKTpojaMu. IIpakTuyeckoe NpUMEHEHHE 3JIEKTPOJIN3A.

CamocrosiTenbHas paboTa 00y4YaromUXCA:
UCCJIeI0BAaHNE KOHKPETHOM TeMbl U o(popMIIeHHE PEe3yNbTaTOB B BUE pedepaTa, JOKIaaa,
npe3eHTanuy; pemienue ynpaxkaenuit OBP u ypaBHeHMI 371€KTPOXUMUYECKHUX MTPOLIECCOB.

Tewma 2.10. Knnaccudukanus semects. [IpocTrie BemecTBa

16

ConepkaHrie yueOHOTO MaTepuaa

11

1

Knaccuduxkanus Heopranmdeckux BeiiecTB. [IpocTeie u ciioxHbie BemecTtBa. OKCUIBI,
ux knaccuukamms. ['mapokcuasl (OCHOBaHUS, KHCIOPOACOJEPKAIIUE KUCIIOTHI,
amporepubie TUapokcHabl). Kucmotel, ux kinaccudukamus. OcHOBaHMS, UX
kiaccudukanus. Cojii cpelHUe, KUCIIbIe, OCHOBHbIC Y KOMIUICKCHBIC.

Mertamisl. [lonoxenune MmetaiioB B [lepronueckoit cucteMe U 0COOEHHOCTH CTPOCHUS
X atoMoB. [IpocThie BelecTBa — METAIUIBL: CTPOCHUE KPUCTAIUIOB U METAJIIMYECKast
XUMHUYecKas cBs3b. O0mume Gu3nueckue CBOMCTBAa METAUIOB M MX BOCCTAHOBHUTEIIHHBIC
CBOMCTBA: B3aHMOJICHCTBUE C HEMETAJJIaMH (KMCJIOPOJIOM, TaJlIor€HaMH, CEpOM, a30TOM,
BOJIOPOJIOM), BOJIOM, KHCJIOTaMH, PacTBOpaMU COJICH, OpraHWYeCKUMH BeIeCTBAMU
(cupTamu, rajoreHajKaHamu, (EHOJIOM, KHUCIOTaMH), co Ineiaodyamu. OKCHUIbI U
TUJIPOKCUABI METAUIOB. 3aBUCUMOCTh CBOMCTB JTHX COEAUHEHUNW OT CTEIECHEH
OKHCJICHUS METAJJIOB. 3HAYCHUE METAJVIOB B IIPUPOJIE U )KU3HU OPTraHU3MOB.

Koppo3us METaJUIOB. [TonsTne KOPpO3UHU. Xumuyeckas KOppO3Husl.
Onexrpoxumuueckas Kopposus. Crioco0bl 321U Tl METAJIIIOB OT KOPPO3HH.

OO6mue crmocoObl MOMydeHUsT METauioB. Metamiel B mpupojae. Metamnyprus u ee
BUJIBI: TIUPO-, THAPO- U AJIEKTPOMETAJUTYPrusi. DJIEKTPOJIU3 PACIUIaBOB U PacCTBOPOB
COEAMHEHUN METAJUIOB U €0 MPAKTUYECKOE 3HAYEHHUE.

Hemeramnpl. [lonokeHne HEMETa/NIOB B TMEPUOAMYECKON CHCTEME, OCOOCHHOCTH
CTPOCHHUSI UX aTOMOB. DJEKTPOOTPUIATEIBLHOCTh. biaropogHbie raspl. DJIEKTPOHHOE
CTPOCHHE aTOMOB 0JIArOPOJIHBIX T'a30B U OCOOCHHOCTH MX XUMHUUYECKUX U (PU3MYECKUX
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CBOMCTB.

Hemeramnsl — mnpoctble BemiecTBa. ATOMHOE M MOJEKYJSIPHOE HMX CTPOCHHE.
Annorponus. XUMHUYECKHE CBOWCTBA HeEMETAIOB. OKHCIHUTENbHBIE CBOMCTBA!
B3aMMOJICUCTBUE C METallaMH, BOJOPOJAOM, MEHEE AIIEKTPOOTPULIATEIbHBIMU
HEMETaJUIAMH, HEKOTOPBIMU CJIOKHBIMU BelIECTBaMHU. BoccTaHOBUTENBHBIE CBOWMCTBA
HEMETAIUIOB B peakuusix ¢ (TOpoM, KHUCIOPOAOM, CIOKHBIMH BELECTBAMU-
OKHCJIUTEISIMU (Q30THOM U CEpHOM KMCIOTAMH U Jp.).

CamocrosiTenbHas paboTa 00y4YaroImUXCs: 5
UCCIIEJOBaHNE KOHKPETHOM TeMbI U OOpMIIEHUE pEe3yNbTaToOB B BUJIE pedepaTa, A0KIaja,
PE3CHTALNY; PELICHHE PACUETHBIX 3aj1au.

Tema 2.11. OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX U OPTaHUYECKUX COCTMHEHUN 22
Copnep:xanue yueOHOro marepuaia 11

1

Bonoponuele coennHeHnss HemeTamwioB. [loilyueHne aMmuaka ©  XJIOPOBOAOPOJIA
CUHTE30M " KOocBeHHO. Dusmueckue csoricTtBa. OTHOIIEHWE K BOJE: KHUCIOTHO-
OCHOBHBIE CBOWCTBA.

Oxcuapl U aHTUIPUILI KAPOOHOBBIX KHCIOT. HecomeoOpasyromue u cojieodpa3yromiye
okcuabpl. KucnorHeie okcuabl, uX cBoiicTBa. OCHOBHBIE OKCHJIBI, HMX CBOMCTBA.
AMboTepHBIE OKCHIIBI, UX CBOMCTBA. 3aBHCUMOCTb CBOMCTB OKCHIOB METAJJIOB OT
CTEIICHH OKHUCJICHHUS. AHTHAPUIBI KapOOHOBBIX KHCIIOT KaK aHaJIOTd KHCJIOTHBIX
OKCHJIOB.

Kucnorel opranuueckue W  Heopranuueckue. KucioTsl B CBeTe  TEOpUU
ANEKTPOJIUTUYECKON auccounauuud. KHUCIOTBI B CBeT€ MNPOTOJUTHYECKON TEOpHUH.
Knaccudukanus opraHnyeckux U HEOpraHM4ecKux KuciaoT. OOuime cBOMCTBa KUCIOT:
B3aMMOJICUCTBUE OPraHMYECKUX U HEOPTraHWYECKUX KUCIOT C METallllaMH, OCHOBHBIMU
U amM(pOTepHbIMH OKCHUJAMH M TUIAPOKCUIAMH, C COJISIMH, OOpa30BaHUE CIIOKHBIX
a¢hupoB. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHON CEPHON M a30THOM KHUCJIOT.

OcHoBaHusi oOpraHuyeckue # Heopranumdyeckue. OCHOBaHHUSI B CBETE€ TEOpPHUU
ANEKTPOJIUTUYECKON aucconranuu. OCHOBAaHHMS B CBETE MNPOTOIUTUYECKOW TEOPHH.
Krnaccudukaiys oprannueckinx ¥ HEOPraHUMIECKUX OCHOBaHMM. XMMUYECKHUE CBOMCTBA
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miesioueii U HEepacTBOPUMBIX OCHOBaHWU. CBoWCTBa OECKHUCIOPOIHBIX OCHOBAHUIA
aMMMAKa ¥ aMMHOB. B3auMHOE BIIMSIHUE aTOMOB B MOJIEKYJIC aHWJIMHA.

5 | AmdotepHbie opraHnuecKle U HeOpraHuUecKue coeuHeHus. AMGOTepHbIe OCHOBAHUS
B CBETE€ MPOTOJIUTUYECKON Teopur. AMQOTEPHOCTh OKCHUAOB M THUIPOKCHUIOB
IIEPEXOAHBIX METAJUIOB: B3aUMOJICUCTBUE C KUCIOTAMHU U LIEJI0YaMHU.

6 | Conu. Knaccudpukanus nu xumuueckue cBoicTBa coyiell. OCOOEHHOCTH CBOMCTB coyel
OpraHUYeCKUX M HEOPTaHUYECKUX KHUCIIOT.

7 | I'eneTnueckast CBsI3b MEXKIY KlacCaMHU OPraHMYECKUX U HEOPTaHUYECKUX COCTUHEHMM.

[IoHsiTHE O TEHETUYECKOM CBSI3M M TEHETUYECKHUX PSIJax B HEOPraHWYECKOW U
opraHuuyeckoil xumuu. ['eHeTnueckue psabpl MeTaaia (Ha mpuMepe KalblMs U Kejesa),
HeMeTailia (Cepbl U KPeMHHUS), IEPEXOAHOr0 deMeHTa (IuHKa). [ eHeTndeckue psasl U
TEHETUYECKas CBSI3b B OPraHUYeCKOi XuMuu. EAMHCTBO MUpa BEIIECTB.

[TpakTryeckue 3aHATHSA 3
1(8). M3yueHue CBOMCTB KUCIIOT.
2(9). M3ydeHue CBONCTB OCHOBaHHIA.
3(10). IlonyveHue rUAPOKCHIOB ATFOMUHUS U IIMHKA: U3YYCHUE X CBOMCTB.
Kontponbshas pabora Ne5 o temam 2.8-11. 1
CamocrosiTenbHas paboTa 00y4JarOmUXCS: 7
WCCJICIOBAaHNE KOHKPETHON TeMBI U 0(DOpPMIICHHE PE3yIbTaTOB B BHJIE pedepara, JOKIaa,
npe3cHTanny; Oo(GOopMIICHHE PE3yJbTaTOB NMPAKTHUYSCKUX 3aHATHH; PEHICHUE PACUCTHBIX
3aJ1a4; MOJIT0TOBKA K KOHTPOJILHON padoTe.

Tema 2.12. Xumusi 2IEMEHTOB 23
Conepxanne yaeOHOro marepuaia 15

1

Bonopoa. JlBolicTBeHHOE mo0keHue Boaopoaa B [lepuoguueckoit cucrteme. M30ToIbI
BoJopoJa. Tsokenas Boga. OKUCIUTEIBHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BOAOPOAA,
€ro NoJIy4eHHUE U NMpUMEHEHHUE. POk BOIOpOaa B )KMBOW U HEXKUBOU IPUPOJIE.

Bonaa. Ponb Boabl Kak cpemooOpa3yroniero BenecTBa KIeTKH. DKOJIOTHUYECKUE aCTIeKTh
BOJIOTIOJIb30BAHMSL.

OnemenThl |A-rpynnsl. [llenounsle Metamibl. OOmias XapakTEepUCTHKA HIEJIOYHBIX
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METAJUIOB Ha OCHOBaHWM TmojoxeHus B llepmoamueckoinr cucreme smementoB .M.
MenpaeneeBa u ctpoeHus atoMoB. [lomydenne, pu3ndeckne U XUMHUYECKHE CBOMCTBA
IIEJOYHBIX METaUIOB. KaTHOHBI MIENIOYHBIX METAUIOB KAaK Ba)KHEWINIAs XUMHUYECKas
dbopma MX CyIIECTBOBAHWMSI, PETYISTUBHAS POJIb KATHOHOB KIS W HATPHUS B JKUBOU
kietke. [IpupoiHbie coeAMHEHUsI HATPUs M Kallvs, UX 3HAYCHHUE.

OnemeHThl |lIA-rpynnei. OOmiasi XapakTepUCTUKA MIEIOYHO3EMEIbHBIX METaNIOB U
MarHusi Ha OCHOBaHMHM TmojoxkeHus B llepuommyeckoit cucreme snementoB J[I.U.
MengeneeBa u cTpoeHuss aromoB. Kamnbpiuid, ero mnoxydeHue, ¢GU3HUECKHE WU
XUMUYECKUE CBOMCTBA. BakHelllne COECIWHEHUS KaJbLHS, WX 3HAYEHUE U
npumeHenue. Kanpiiuii B ipupo/ie, ero OMojgoruyeckas poJib.

AmomuHMN. XapaKTepUCTUKA aJIOMUHUS HA OCHOBaHUM 100KeHUs B [leproanueckoit
cucteme snemenToB JI.M.MenneneeBa u crpoenus atoma. Ilomyuenue, puznueckue u
XMMHUYCECKHE CBOMCTBA alIOMUHUS. BaxkHEeHIIIe COSIMHEHHS aJIOMUHMS, X CBOMCTBA,
3HA4YEHUE U NpUMEHEHHE. [IpupoHbIe COeNMHEHUS ATFOMUHUS.

VYrnepon u kpemHuid. OOmas xapakTEepUCTHKAa Ha OCHOBAaHUU MX TOJIOKEHUS B
ITepunonnueckoin cucreme .M. MenneneeBa u crpoenuss aroma. [IpocTeie BemiecTsa,
oOpa3oBaHHbIE ATUMHU djeMeHTaMu. OKCHIBI U THUAPOKCHUIIBI Yriepoja W KPEMHHUS.
Baxxnelme coiu yroJibHOM U KpeMHHUEBOM KUCJIOT. CHIIMKaTHAs MPOMBIIIJIEHHOCTb.

["amorensr. OOmias XapakTepUCTHKA TaJOreHOB HA OCHOBAaHWM WX IIOJOXKCHHUS B
ITepuomnueckont cucreme »sneMmeHToB J[.M.MeHnneneeBa ©  CTpOCHUS aTOMOB.
['anorensl — MNpPOCTBIE BEHIECTBA: CTPOCHHE MOJIEKYJ, XUMHUYECKHE CBOWCTBA,
MOJy4YeHUEe W NpPUMEHEHHE. BakHelllne COEAMHEHUS TajJOoreHOB, HUX CBOMCTBA,
3HAYEHHE ¥ TPUMEHEHHE. [ 'asioreHsl B npupoe. buomornyeckas posab rajJoreHoB.

Xanbkorensl. OOI1Iasi XapakTEPUCTUKA XaJTIbKOTC€HOB HA OCHOBAHUM MX TOJIOKCHHUS B
Ilepuonnueckoin cucreme osneMeHToB J[.MI. MenneneeBa U CTpOEHHS aTOMOB.
XanbKOTreHbl — MpoCThie BemiecTBa. Asutorponus. CTpO€HHE MOJIEKYJ aIOTPOIHBIX
MoauduKanuii U WX CcBoicTBa. [lomydeHwe M TNpPUMEHEHHE KHCIOpPOJa W CEpBhI.
XaJIbKOT€HBI B IPUPOJIE, UX OHOJOTHYECKask POJIb.

Onementsl VA-rpynmbel. OOmias XapakTEepUCTHKA DJJIEMEHTOB JTOW TPYMNIbl Ha
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OCHOBAHMHU UX TNoyokeHus B [lepnoamueckon cucreme anementos .M. MenneneeBa n
cTpoeHus aroMoB. CTpoeHHWE MOJIEKYJbl a30Ta W AJUIOTPOMHBIX MOAU(PUKAIIHMA
docdopa, ux QusnMUeckue M XUMHUYECKHE CBOMCTBA. Bomopoanbie coeanHeHUs
aneMeHToB VA-rpynmbl. Okcuasl a3oTa U (ocdopa, COOTBETCTBYIONINE UM KHCIIOTHI.
Comu stux kucinoT. CBOMCTBa KHUCIOPOAHBIX COEAMHEHMN a3oTa U (docdopa, HX
3HaYEHUE U IpuMeHeHne. A30T U (ocdop B mpupoie, UX OHMOJIOrHYecKast poJib.

OnemenThl |VA-rpynmbel. OOmias XapakTepUCTHKAa JJIEMEHTOB JTOW TPYIbl Ha
OCHOBaHMUU UX MoJioKeHus B [lepuognueckoi cucreme snemeHToB .M. Menneneea u
CTPOCHHS aTOMOB. YTJepo 1 ero ajiorponus. CBOWCTBA aUIOTPOIHBIX MOAU(PUKAITUAN
yriiepojia, X 3HauYeHUEe U npuMeHeHne. OKCUIbl U TUAPOKCUIBI YTJIEpoaa U KPEMHHUSI,
UX XUMHYeCKHe cBOMCTBA. CONMM YrOJbHOW W KPEMHHEBBIX KHCIIOT, UX 3HAUYCHUE U
npuMeHnenue. [lpupomoobpa3zytoias poib yriepoja JJjsi )KUBOM M KPEeMHUS — A
HEKUBOW MPUPOJIBI.

[HEN

d-DnemenTtel._Ocobennoctu crpoenus aromoB d-ainementoB (IB-VIIB-rpymnm). Menp,
IIUHK, XpOM, JKeJIe30, MapraHel] KaK MPOCThI€ BEIIECTBA, X (PU3NYECKUE U XUMUUECKUE
cBoiicTBa. HaxoxkaeHue 5THX METaUIOB B NPUPOJIE, MX TMOJy4EeHHE M 3HAUYCHUE.
CoenuHenus 0-371€MEHTOB ¢ Pa3IMYHBIMK CTEIICHSIMU OKUCIICHUS. XapaKTep OKCHIOB U
TUAPOKCUIOB ITUX JIEMEHTOB B 3aBUCHMOCTH OT CTENIEHU OKUCIICHHS METaJlIa.

CamocrosiTenbHas paboTa 00y4JarOmUXCS: 7
UCCJIEIOBAHNE KOHKPETHOM TeMbl U 0(pOpMIICHHE PE3yNIbTaTOB B BUJIE pedepara, JOKIaa,
MIPE3EHTAIMU; COCTABIISITh XapAKTEPUCTUKHU XUM. JIEMEHTOB; PEIICHUE PACUETHBIX 3a7a4.

Tema 2.13 Xumust B )KU3HHU 00III€CTBA 10
Copnep:xanue ydeOHOro marepuaia 7

1

XuMuUs U MPOU3BOACTBO. XUMHUYECKAsI MTPOMBIIIJIEHHOCTh U XUMUYECKHE TEXHOJIOTHH.
CoIpbe MJIsI XUMUYECKON MPOMBIIUIEHHOCTH. Bo/la B XMMUYECKOW MPOMBIILICHHOCTH.
DOHeprus i XUMHYECKOTro Mpou3BojJcTBa. HayuHble NPUHLMIBI XUMHUYECKOTO
MPOU3BOJICTBA. 3allldTa OKpYXKAlollled Cpeapl M OXpaHa TpyAa MNPU XHUMHYECKOM
npou3BojicTBe. (OCHOBHbIE CTaJMU XHWMHYECKOrOo Mpou3BojacTBa. (CpaBHEHUE
MIPOU3BOJICTBA AaMMHAKA U METAHOJIA.
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2 | XuMHsI B CEIIbCKOM XO3sICTBE. XMMH3aIUs CEIBCKOTO XO3SHCTBA M €€ HalpaBJICHUS.
PacreHnss W mnoyBa, MOYBEHHBIA MOMVIONIAIONIMN KOMIUIEKC. YJOOOpeHuss M Uux
Kknaccupukanusa. XHUMHYECKHE CpEACTBA 3alIUThl  pacTeHuil. OTpuUIaTEeNbHbIE
NOCJIECTBAS. ~NPUMEHEHUS MNEeCTUUUMAOB U Oopbba ¢ HHUMH. XUMHU3ALMA
YKMBOTHOBO/JICTBA.

3| Xumust u o3Kosorus. XHUMHYECKOE 3arpsi3HeHHe OKpykawmied cpeasl. OxpaHa 2
ruapochepbl OT XHUMHUYECKOro 3arpssHeHus. OxpaHa TMOYBBI OT XHMHYECKOTO
3arpsisHeHus. OxpaHa aTMocdepbl 0T XUMHUYECKoro 3arpsisHeHus. Oxpana ¢iopsl u
dbayHbl OT XUMHUYECKOT0 3arps3HEHUsI. BUOTEXHOIOTHS U TeHHAs! HH)KEHEPHUS.
4 | XuMusa ¥ TOBCEIHEBHAS KW3Hb UeIOBeKa. JloMamiHss anTeka. Moromue U 9uCTSIIe 2
cpeactBa. Cpeacta 60pbObI ¢ OBITOBEIMUA HaceKOMBIMU. CpeicTBa JIMUHOU TUTHEHBI U
KOCMETUKH. XUMHUS W Tuila. MapkupoBKa yMaKOBKa MHUILEBBIX U TUTHEHUYECKHUX
MPOJYKTOB M YMEHUE UX YUTATh. DKOJIOTHUS KUIUIA. XUMHUSI U TCHETHKA YeJIOBEKa.
CamocrosTenbHas padoTa 00y4YarOIUXCA:
UCCJIeIOBAaHNE KOHKPETHOU TeMbI U 0(hOpMIICHHE PE3yIbTaTOB B BUE pedepara, A0Kiaja, 3
MIPE3EHTAMU; MOATOTOBKA K CEMUHAPY
O06o0011IeHNe ¥ cUcTeMaTH3allus 3HAaHUN U YMEHUM 110 Kypcy Xumuu. [loiroroBka K sK3ameny 23
Conepxanne yaeOHOro marepuaia 14
1 | TloBTOpEHNE OCHOB OPraHUYECKOW XUMUU 2
2 | PemeHne sKCriepMMEHTAIBHBIX 3a/1a4 0 OPTAHWMYECKON M HEOPTraHMUEeCKOH XUMUHU 2
3 | Pemenue pacdeTHbIX 3a1a4 2
CamocrosiTenbHas paboTa 00y4JarOmUXCS: 9
Pemienne ynpaxxHeHMM W 3a4a4 1[I0  HEOPraHUYECKOM  XHMUHU; pelieHue
HKCHEPUMEHTANIbHBIX 3a]1a4; MOATOTOBKA K SK3aMEHY
NUTOI'O 375
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3 YCJIOBUS PEAJIM3ALIMU YUEBHOM JUCHATIINHBI

4.1 TpebGoBaHUs K MAaTEPUAIBHO-TEXHUUECKOMY 00ECIICUCHHIO

Peanuzanuss y4yeOHOM AMCHMIUIMHBI  OCYIIECTBISIETCA B yueOHOM KaOWHETe
«XUMHUS»;

O6opynoBanue y4yeOHOro KkaOuHeTa:

— IIOCAJIOYHbIE MeCTa TI0 KOJMYECTBY 00YyYaroluxcs;

— pabouee MecTO Mperno1aBaTens;

— KOMITIEKTHI TUIAKTHYECKUX CPEJCTB OOyICHHUSI.

— PEaKTHUBHI, TOCYAa, 000PYIOBAHNE JTSl PAKTHIECKUX M JTAOOPATOPHBIX PadoT.
Texaudeckue cpeacTra 00yIeHUs:

— BUJICOTEXHUKA,

— KOMITBIOTEP TSI PETIoAaBaTENs;

— MYJIbTUMEIUA-TIPOCKTOP;

— DKpaH HACTEHHBIM.

4.2 NudopmarmonHoe obecrieueHre 00yueHus
OCHOBHBIE HCTOYHUKU:
— Tabpuensa O.C. Xumusi mig npodeccuit M CHelUalbHOCTEH €CTECTBEHHO-
HAy4YHOTO

npoduns: yueOHuk: pekoMeH1oBaHo OI'Y «OUPO». — M., OUL] «Akanemus»,
2017.
— Tabpuensn O.C. Xumwus. [lpaktukym. nis npodeccuit U crnenuaibHOCTEN
TEXHUUYECKOTO M ECTEeCTBEHHO-HAy4yHOro mnpoduist: ydeOHoe mocolue s
HAYaJIbHOT'O M CPEIHEr0 MpohecCHOHaIBLHOro 00pazoBanus: pekomenaoBaHo OI'Y
«®UPO». — M., OULI «Akanemus», 2017.
— Tabpuensa O.C. Xumwms. 10 i IlpodunsHbli ypoBEeHB: Y4E€OHUK IS
oOmreoOpa3zoBaTenbHbIX yupexaeHuil. — M., 2017.
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4 KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHU S YUEFHOM

JIACITUTIMHBI

KOHTpOJII) N OILNCHKAa pPCE3yJIbTATOB OCBOCHUA y‘I€6H0ﬁ JUCITMUITIINHBI

OCYIIECTBISIETCS ~ MpernojaBaTeaeM B
MPaKTHYECKUX PaOO0T, TECTUPOBAHMS, a TaKKe
WHJMBUAYAJBHBIX 3aJIaHUM, HCCIICTOBAHUM.

Imponecce
BBITTOJIHCHU A O6y‘{aI-OHII/IMI/IC5I

IIPOBCACHUA Ba‘léTHBIX,

Pesynbratel 00yueHus
(OCBOCHHBIEC YMEHUS, YCBOCHHBIEC 3HAHUSA)

Metonapl 1 hOpMBI KOHTPOJIS
Y OIICHKH PE3yJbTaTOB
00yueHus

VYMeuus:
Ha3bIBaTh: U3YUEHHBIC BEIIECTBA MO TPUBUAIBHOU
WU MEXKTyHapOIHOW HOMEHKJIATYPE;

YCTHBIN (DPOHTATIBLHBIN OMPOC,
YCTHBIN VHIUBUIYaTbHBIN
o1mpoc, IIMCbMEHHBIC u
YCTHBIE 3aUETHI.

Onenka p/o - ppoHTAIBHBIN

Y UHJAUBUIYAJIBHBIN OIIPOC

BO BpEMsl 3aHSTHM, OICHKA
OCBOEHHBIX 3HAaHUU B XOJe
BBITIOJTHEHUS 3a4ETHBIX padoT.

ONPENEIATh: BAJICHTHOCTh M CTENEHb OKHUCIECHUS
XUMHYECKUX JJIEMEHTOB, THUIl XUMUYECKOW CBS3H
B COCAVHEHUAX, 3apsA] HMOHA, XApaKTEP Cpennl B

JUKTAHT, MIMCbMEHHBIA OTBET,
TECTOBEIC MMUCbMEHHbBIC
VHJIUBUATYJIbHBIE 3a/1aHUA,

BOJIHBIX pacTBopax HEOPTraHUYECKUX U | YCTHBIA OTBET.
OpraHUYecKuX  CcoenuHeHui, oxuciaurenb u | OneHka p/o — aHaIu3 U
BOCCTAHOBHUTENb, IPUHAMICKHOCTh BEIIECTB K | OLICHKA pe3yIbTaTOB
pPa3HbIM KjaccaM HEOPTraHUYECKUX U | JMKTaHTAa W  IIHMCbMEHHBIX
OPTaHUYECKUX COCIMHCHUN; 3aJJaHuM, OILIEHKAa YCTHOTO
OTBETA.
XapaKTEepU30BaATh: JIEMEHTBI MAJIBIX MEPUOAOB 1O | BHINIOJHEHUE TECTOBBIX
ux nojoxxkeHuro B llepmonnueckon cucreme .M. | 3amaHnii  pa3sinuyHbIX BHJIOB,
MenneneeBa; o00OmMe XUMHUYECKHE CBONCTBA | XUMHUYECKUM  AKCIEPUMEHT,
METAJVIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB | 3aU€THI,

HCOPIraHUYCCKUX MW OPraHNnYCCKUX COGI[HHCHHﬁ;
CTPOCHUC H XHUMHUUYCCKHUC CBOMCTBA HN3Y4YCHHBIX
HCOPraHNYCCKHUX U OPraHUYCCKUX COCI[I/IHGHI/IIjI;

KOMOMHUPOBaHHBINA OMPOC
Ouenka p/o —  OIlEHKA
OCBOCHHBIX 3HAaHMU B XOJE

BBITTOJTHEHUS TECTa,
HaOII0IeHHNE u OlICHKAa
BBINTOJTHEHUS XHM.
AKCIICPUMEHTA, OlleHKa
(GbpOHTAITLHOTO u
WHIUBUTyJIBHOTO,

MMCbMEHHOIO U YCTHOTO

orpoca.
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O0OBSACHATH. 3aBUCUMOCTH CBOMCTB BCIICCTB OT HX

TeMaTuyeckuit pedepar,

COCTaBa M CTPOCHHUS, IPUPOTy XUMHUECKOHN CBSI3U | MUChMEHHAS

(MOHHOM  KOBAJICHTHOW, METANIMYECKOW U | CAMOCTOSITeTTbHAs pabora,

BOJIOPOIHO), 3aBUCHMOCTh CKOpocTH | JaboparopHas padoTa.

XUMHYECKOHN peaKIMy U MOJIOKeHHEe XuMuueckoro | OneHka p/o  —  KOHTPOJIb

PaBHOBECHSI OT Pa3IMYHBIX (PAKTOPOB; 3HaHUW TIpH  BBINOJIHCHUHU
MMHUCbMEHHOMN
CaMOCTOATENBbHON  palOoThI,
aHaIM3 u OIICHKA
BBITIOJTHCHHUSI W 3allUTHI
TEMaTHIECKOTO pedepara,
HaOMIOICHNE W OICHKA
BBITIOJTHCHHSI XHM.
DKCIIEPUMEHTA

BBITIOJHATh ~ XUMHYCCKHA  DKCIEPUMEHT: TIO | IpaKTHYeckas paboTa,

pacro3HaBaHWIO BAKHEUITNX HEOPTaHWMYECKUX H | YCTHBIN WHVBUTyJIbHBIN

OpPTaHUYECKUX COCIMHCHUI; ornpoc,  Orenka p/o-

AKCIIEPTHOE HAOIIOJICHHE 3a
BBITIOJTHCHHEM TPAKTHIECCKUX
pabot, OIlleHKa OCBOCHHBIX
YMEHUH B XOJI€ BBITIOJIHCHHUS
MPaKTUYECKUX pabOT, OLEHKA

BBITIOJTHEHHBIX ~ OTYETOB 110

PaKTUYECKON padoTe.
IPOBOJIUTB: CaMOCTOSITENIbHBIN IIOUCK | BBITIOJIHEHUE TBOPUYECKUX
XUMHYECKOM HH(OpMalMu C HCIOJIb30BAHUEM | 3aJlaHUM, COCTaBJICHUE

pPa3NUYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISPHBIX
U3JIaHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WNHTepHeTa);  MCHOJB30BaTh  KOMIIBIOTEPHBIE
TEXHOJOTUU JyIsi  OOpabOTKM W Tepeaadyu
XUMUYECKON MHPOpMALIMKU U €€ MPEACTABICHUS B
pa3nuyHbIX hopmax;

rpaduKoB, TaOIMI], PUCYHKOB,
HaATJISIIHBIX oCooui,
pedepaToB, Mpe3eHTAIIHIA.
Ouenka  p/o-  a”HaIM3 W
OIICHKA BBITIOTHCHHMS
3aJaHU.

CBA3bIBATh: MW3YYEHHBIM MaTepual CcoO CBOEH
Ipo(heCCUOHATIBHON JEATENBHOCTBIO;

yCTHas rpynmnoBas padoTa,
WHIUBUTyaJIbHOE
COCTaBIIEHHE JCCe.

Onenka p/o- HAOIIOJECHUE H
OIICHKA JCSITENIBHOCTH  TMpHU
YCTHOM TpyIIoBoil pabore,
aHaMn3 u OIICHKA
VHJIMBU1yaJIbHOU
MMCbMEHHON PabOTHI.

pemaTh: pacueTHhIC 3aJa4ydl 10 XUMHUYCCKUM
dbopmysiamMm U ypaBHEHUSIM;

YCTHBIN WHIVBUYaJIbHBIN
OIIPOC, MUCbMEHHBIN OTBET.
OrneHka p/o - aHaJau3 3HAHUS
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alIropuTMa pClicHuA 3aga4 U

OlICHKa BBIUMCJICHUHA 1O
XUMHUYeCKuM  ¢dopmysiaM U
YpPaBHEHUSIM.
HCIIOJIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS | TeMAaTUYECKHUE pedepatsl,
B IPAKTUYECKOM JEATEIBbHOCTH U MOBCEIHEBHOW | S3KCIIEPUMEHTAIbHBIC
JKU3HU. 3aJaHus, YCTHBIN
e Ui OOBSICHEHHS XUMHYECKHX SBJICHHM, | PpOHTATBHBINA OIIPOC.
NPOUCXOJAIIUX B TMpUpoae, ObITYy U Ha | IKCICPHUMCHTAIbHbIC
MIPOM3BOJICTBE; 3aJaHusl, TEeMaTHYECKHE
® IS OIPEHCIIEHUS BO3MOXKHOCTH MPOTECKAHUS pedepatsl.

XAMHUYECKUX TIPEBpAIlleHU B Pa3IHUIHBIX
YCIIOBUSIX M OIICHKHU WX TIOCTIE/ICTBHIA;

® OSKOJOTHYECKHM TPAaMOTHOTO IIOBEJACHHUS B
OKPYKaIoIIEN CpeIe;

® OICHKHA BJIMSHHUS XHMHYECKOTO 3arps3HCHUS
OKpY’KaroIel cpeibl Ha OPraHu3M YeJIOBeKa U
JPYTHE KUBBIC OPTaHU3MBI,

e Oe3omacHOro oOpamieHus C TOPIOYUMU H
TOKCUYHBIMH BEIIECTBAMHU H JIA0OPATOPHBIM
000Opy1I0BaHUEM;

® [PUTOTOBJICHHUS pacTBOPOB 3aJJaHHOU
KOHIICHTpAITUHU B OBITY ¥ Ha IPOU3BO/ICTBE;

® KPUTHYCCKOU OLICHKH JOCTOBEPHOCTH
XUMHUYECKON HH(pOpMAIMH, TOCTYyMaroImel u3
Pa3HBIX UCTOYHUKOB.

(bpoHTaNBHBIN OIpOoC,
rpynmnoBasi paboTa Ha ypoke

KOMOWHUPOBAHHBIM
OIIpoC.

YCTHBIN

(pOHTaNBHBIN OIpOC,
npakTUyecKas padora.

(pOHTANIBHBII OIpOC.

3HATh /TIOHUMATh:

BKHEUINIME XWMHYCCKUE IIOHATHSA: BEIICCTBO,
XUMHUUYCCKUI AJICMEHT, aToM, MOJIEKYJIa,
OTHOCHTEJIHHBIC aTOMHAS i MOJICKYJIIpHAsT MacCHhI,
WOH, aJJIOTPOTHS, M30TOIbBI, XHMHYECKasi CBS3b,
AIEKTPOOTPHIIATEIIEHOCT, BaJICHTHOCTh, CTETICHB
OKHCJICHUs, MOJIb, MOJIIpHas Macca, MOJISIPHBIN
00beM  Ta3000pa3HbIX  BEIIECTB,  BEIICCTBA
MOJICKYJIIPHOTO W HEMOJICKYJIPHOTO CTPOSHUS,
pacTBOPBI,  IJCKTPOIUT U HEIJICKTPOJIHT,
AIEKTPOIMTHICCKAS] TUCCOIUAIMS, OKUCIUTEIh U
BOCCTAHOBHUTEIb, OKHCJICHHE U BOCCTAHOBJICHHE,

TEIJI0BOU s dexr peakiuu, CKOPOCTb
XUMHYECKOH peakiuy, KaTalinu3, XHMHYECKOE
paBHOBecHE, YTJIePOIHBIN CKeJIET,

(byHKUHMOHATIBHAS TpyMIa, U30MEPHsI, TOMOJIOTHS;

YCTHBIHI ¥ TIMCBMEHHBIN
OTBET, YCTHBIE U IMCbMEHHBIE

3a4€THBIE paboTHI,
MUCbMEHHbIE  KOHTPOJbHBIC
paboTHI,

XUMHUYECKUHN SKCIIEPUMEHT,
nabopaTtopHas pabora,

BBITIOJIHEHUE TECTOBBIX
3aJlaHuN Pa3TUYHBIX BUIOB.

Onenka p/o -  aHAIM3 W
OIICHKA YCTHBIX u
MTMCHMEHHBIX OTBETOB,
3a4€THBIX, KOHTPOJIGHBIX H
TECTOBBIX pabor,
HaOIroIeHNE u OIlEHKAa
3HAHUM U yMEHUU IIpU
BBITIOJITHCHUH  XUMHYECKOTO
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OKCIICPUMCHTA.

OCHOBHBIE 3aKOHbI XMMHH: COXPAHEHHUSI MaCChl
BEIICCTB, IOCTOSHCTBA  COCTaBa  BEIECTB,
[Tepuonnueckuii 3axoH [I.1. Menneneena;

YCTHBIH KOMOWHUPOBAHHBIN
OnpoC, TUKTAHT.

Onenka p/o —  oOIleHKa
Ompoca, aHajdu3 U OIEHKa
BBINOJIHEHUS TUKTAHTA.

OCHOBHBIC TCOpPHHM XHUMHU. XUMHYECKOM CBiA3U,
3JICKTpOJIHTH‘IeCKOI>'1 JUucconuanmnu, CTPOCHUA
OPTraHNMYCCKUX U HCOPIraHNYCCKHUX COGHHHCHHﬁ;

IIACBbMEHHBIM 3a4€T, YCTHBIN
(bpoHTaNBHBIHN OIPOC.

Omnenka p/o —  aHamus
NUCBMEHHOW  paboThl |
OlLICHKAa 3HaHWW B pe3yJIbTaTe
BBINIOJIHEHUSI ~ ITMCbMEHHOIO
3auéTa, OLEHKAa  YCTHOIO
(GpOHTANIBHOIO OIpOCa.

BaKHEHUIITNE BEIIECTBA U MaTepUasbl: BayKHEUIITHE
METaJUIbl M CILJIaBbl; CEpHas, COJIIHAs, a30THAas U
YKCyCHasi KUCIIOThI; OJIarOpOJHbBIE T'a3bl, BOJAOPO/I,
KHCIIOPOJl, TaJlOTE€HbI, IIEJOYHbIE  METaJlIbI;
OCHOBHBIC, KUCJIOTHBIE U aM(OTEPHBIC OKCHIBI H
TUAPOKCUBI, IIEJIOYM, YIJIEKUCIBIA W YrapHbIA
rasbl, CEpHUCTBIA a3, aMMHUAaK, BOJIA, MPUPOIHBIN
ra3, MeTaH, 3TaH, AITWIEH, AalEeTWICH, XJOpPHUJ
HaTpus, KapOOHAT W TUIpPOKapOOHAT HATPHS,
kapOoHat u ocdar kanbius, O€H30J, METAHOI U
ATaHOJ, CJOXHBIE O3(QUPHI, OKUPHI, MbLIa,
MOHOCaXapH/bl (rmroko3a), caxapuabl
(caxaposa),  moJjHcaxapuibl (kpaxman U
[EJUTI0JI03a), AaHWUJIMH, aMUHOKHCIIOTHI, OesKH,
HUCKYCCTBEHHBIC WM CHHTETHYECKHE BOJIOKHA,
Kay4dyKH, TJIACTMACCHI.

BBIIIOJIHEHUE TECTOBBIX
3aJaHUM  Pa3JIMYHBIX BHUJOB,

YCTHBIHI ¥ TIIMCBMEHHBIN
OTBET.

Ouenka p/o — a”HaIU3 W
OIICHKa 3HAHUW XHUMHUYECKUX
dbopmyn u CBOWCTB
BOKHEHIIMX  BELIECTB U
MaTepUalioB,

OCYIICCTBIISICMBIH MPU OIICHKE
TECTOBBIX 3aJaHUM, YCTHBIX U
MMCHMEHHBIX OTBCTOB
oOydJarommxcs.
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