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IosicHuTebHASA 3aNIMCKA K padoueil mporpamme no xumum 11 Kiaacca.
Pabouas nporpamma yuebHOTO Kypca rmo xumuu ais 11 kiacca pa3paborana Ha ocHoBe ®I'OC,
Ha 0a3e mporpaMmbl cpeaHero (IoJHOro) obiiero obpazoBaHus MO XUMHUHU (0a30BBIA YPOBEHb) U
aBTopckoit mporpammbl O.C. I'abpuensna, A.B. Kynmosoii - Ilporpamma cpenHero (IoJiHOTro)
obmero oopazopanus mo xumun. 10-11 kmaccer. M: IIpoda, 2015 r. Yuebnuk: Xumus. 11 kimacc: yueo.
s oOmeoOpasoBar. opraHuzanmii: 6a3oBbiii ypoBeHb/O.C. TMabGpuensn, W.I. Octpoymos, C.A.
Cnankos. — 3-e u3g. — M.: [Ipocsenienue, 2021.

[Iporpamma paccuntana Ha 34 daca (1 yac B Henenio).
Paznea 2. [linanupyemble pe3yibTaThl H3YUEeHUS Y4eOHOT0 MpeaMeTa
JIn4HOCTHBIE:

— TOTOBHOCTh U CIOCOOHOCTh OOYy4aroUIMXcs K CaMOpPa3BUTHIO M CAMOBOCHHUTAHHIO B
COOTBETCTBHUH C OOIIEYETIOBEUSCKIUMHE IEHHOCTSIMH U UJeallaMi TPaXKIaHCKOTO O0IIeCcTBa;

— TMpUHATHE M peaau3alus LEeHHOCTeW 370poBoro u Oe3omacHoro oOpa3a KHU3HU,
OepeXHOe, OTBETCTBEHHOEC W KOMIIETCHTHOE OTHOIIEHUE K COOCTBEHHOMY (PH3UYECKOMY U
MICUXOJIOTMYECKOMY 3/10pPOBBIO;

— HENpPHSTHE BPEIHBIX MPUBBIUEK: KYPCHHUS, YIIOTPEOICHHSI aIKOT0JIsl, HAPKOTHKOB.

— yBaXEHHE K CBOEMY HapoAay, YyBCTBO OTBETCTBEHHOCTH mnepena PomuHoii, ropmocTtu 3a
CBOH Kpail, CBOIO PoaunHy, NpOILIIOE U HACTOSAIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

— TMpPUHSATHE  TYMAHUCTHMYECKHUX  LIEHHOCTEH,  OCO3HAHHOE,  YBaXHUTEIbHOE U
JI00pOXKeNaTeTbHOE OTHOIIICHUE K APYrOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— CIOCOOHOCTH K COMEpPEex UBAHUIO U (OPMUPOBAHUE MTO3UTUBHOTO OTHOUICHUS K JIIOJISM,
B TOM YHUCJIE K JTUIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/IOPOBBSI U HHBAIIUIAM; OepexHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (U3NYECKOMY U MICUXOJIOTHYECKOMY 370POBbIO
JIPYTUX JIIOJIEH, yMEHUE OKa3bIBATh MEPBYIO MOMOIIIb;

— pa3BUTHE KOMIIETEHIMH COTpPYIHUYECTBA CO CBEPCTHUKAMHM, JE€TbMHU MJIIQJIIETO
BO3pacTa, B3pOCIHbIMH B  00pa3oBaTelbHOH,  OOIIECTBEHHO  MOJIG3HOW,  y4eOHO-
UCCIIEIOBATENbCKOM, MPOEKTHOM U APYTUX BUAAX JIEATEIbHOCTH.

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKH,
3HAYUMOCTH HAayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BIIaJICHUE TOCTOBEPHOM
uH(popManuend O MepeoBbIX JOCTHKCHUSX U OTKPHITUSIX MHPOBOW M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

— TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHWIO, B TOM YHCIE CaMOOOpPa30BAHMIO, HA
MPOTSHKEHUH BCEM JKM3HU; CO3HATENBHOE OTHOILIEHHWE K HENMPEphIBHOMY OOpPa30BaHUIO Kak
YCIIOBUIO yCTIEITHON MPO(eCcCHOHATEHOM U 0OIIECTBEHHON AESITELHOCTH;

— DKOJIOTMYECKas KyJbTypa, OEpeKHOEe OTHOIICHHS K POJHON 3emiie, MPHUPOJHBIM
OorarctBam Poccum u mupa; MOHMMAaHHUE BIUSHUS COLMATBLHO-)KOHOMHUYECKUX MPOIIECCOB HA
COCTOSIHME TMPUPOAHONW M COLMANBHON Cpeibl, OTBETCTBEHHOCTh 3a COCTOSHUE MPUPOTHBIX
pPECypcoB; YMEHHMS U HABBIKM PAa3yMHOI'O MPUPOAOIOIH30BAHUS, HETEPIHUMOE OTHOIIEHHE K
NEHCTBUSAM, TPHUHOCSIIMM BpEI SKOJOTHH; MPUOOpETEHHE OIMbITa HKOJIOrO-HalpaBICHHON
NEeSATEIbHOCTH;

— OCO3HaHHBIA BBIOOp Oyaymeld mnpodeccudn Kak TyTh M CIHOCO0 peaau3aruu
COOCTBEHHBIX )KM3HCHHBIX IJIAHOB;

— TMOTPeOHOCTh TPYAUTHCS, YBAKEHHUE K TPYLY U JIIOASIM TPYIa, TPYIOBBIM TOCTHKEHUSAM,
TO0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K pa3HBIM BHIAM TPYIAOBOM
NeSITeIbHOCTH.

MetanpeamerHble:
PeryasiTuBHbIe YHHBepPCcaJbHbIE YUeOHbIe 1eiiCTBHUS
— CaMOCTOSITENBHO OMNpEAENiTh IEJH, 3a/JaBaTh NapaMmeTpbl U KPUTEPHUHU, MO KOTOPHIM MOXKHO
OTpeeNUTh, YTO LIeJb TIOCTUTHYTA;
— craBuTh W (OpMyIHpPOBaTH COOCTBEHHBIC 3aladydl B OOpa3oBaTENbHON JAEATETLHOCTH U
YKU3HEHHBIX CUTYaIUsX;
— BBIOMpATh IMYTh JOCTKEHUS II€H, MJIAHUPOBAThH PEIICHNUE TIOCTABICHHBIX 3a/1a4, ONTHUMH3UPYS
MaTepuajbHble U HeMaTepHallbHbIE 3aTPaThI;



OpraHu3oBbIBaTh  A(G(EKTUBHBIA TOUCK PECYpCOB, HEOOXOIUMBIX IS  JOCTHKEHUS
MMOCTaBJIICHHON IEJIN;
COIOCTABJIATH MOJYYEHHBIA pe3yJIbTaT ACATEILHOCTH C MOCTABICHHOM 3apaHee LETbIO.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE 1eHCTBUS

WUCKaTh W HAXOAWTHh OOOOIICHHBIC CIMOCOOBI pEelIeHUs 3aja4, B TOM YHCIIE, OCYIIECTBIIITH
pa3BepHYTbI WH(GOPMAIMOHHBI TOUCK M CTaBUTh Ha €ro OCHOBE HOBBIE (y4eOHbIE U
TMO3HABATEJIbHBIC) 3a]1a4H;

KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH WHPOPMAIUIO C PA3HBIX MO3UIINN, pACIO3HABATH
1 (PUKCUPOBATh MPOTUBOPEUHS B MHGOPMAITMOHHBIX UCTOUYHHKAX;

WCIIOIb30BaTh  pPa3JIMYHbIE  MOJEIBbHO-CXEMAaTHUYECKHE CpEeACTBAa JUIsl  TIPEICTABIICHUS
CYLIECTBEHHBIX CBA3€H M OTHOIUEHUH, a TAaKXKe MPOTUBOPEYM, BBIIBICHHBIX B
WH(pOPMaIMOHHBIX UCTOYHHUKAX;

HaxOJUTh W TMPUBOAUTH KPUTHUUECKHE APTYMEHTHl B OTHOILIEHUU JEUCTBUM U CYXIACHUH
JIPYroro; CIOKOWHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKHM 3aMEUaHUSM B OTHOIICHUH
COOCTBEHHOTO CYKJIEHUSI, pACCMATPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHSI;
BBICTPANBATh WHIMBUIYAIbHYIO 00pa30BaTEIIbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHHYCHHS CO
CTOPOHBI JAPYTHX YYaCTHUKOB U PECYpCHbIE OTPAaHUYEHHUS; MEHATb U YJIEPKUBATH pPa3HbIC
MO3UILIMY B ITO3HABATEIBHOM AEATEILHOCTH.

KoMMyHuUKaTHBHBbIE YHHBepcaJbHble Y4eOHbIe el cTBUA

OCYIIECTBJIATh JICTIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMH (Kak
BHYTpU 00pazoBaTEbHON OpraHU3alliu, TaK U 3a €€ MpeleiIaMu), MoAOUpaTh MapTHEPOB IS
JIEIIOBOM KOMMYHHUKAIIMHM HUCXOMsI U3 COOOpaKeHUH pe3yJbTaTUBHOCTH B3aMMOJICHCTBHS, a HE
JIMYHBIX CUMIIaTHH;

MIPU OCYIIECTBIICHUH TPYIIIOBON pabOThI OBITh KaK PYKOBOAMTENIEM, TaK M YJICHOM KOMAaHJIbI B
Pa3HbBIX POJIsX (TEHEPATOP UAEH, KPUTHUK, UCTIOHUTENb, BEICTYNAOIINMA, SKCIEPT U T.1.);
pa3BEepHYTO, JOTMYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HUCMOJb30BAHHEM aJIEKBATHBIX
(YCTHBIX U MMCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

IIpeamerHble:
B pe3yabrare uzydenusi yueOHOro npeamera «XuMusH» Ha ypoBHe CpeHero o0mero
o0pa3oBaHus:

BbinyckHUK Ha 0230BOM YPOBHE HAYUYHUTCS:
packpplBaTh Ha MpHUMEpPax PoOjb XUMUU B (HOPMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHHBI
MHpa U B IPAKTUYECKON JAEATENBHOCTH YEIOBEKA;
JEMOHCTPUPOBATh Ha NPHUMEPAX B3aUMOCBS3b MEXKIY XUMHUEH U JIPYTUMHU €CTECTBEHHBIMHU
HayKaMy;
pacKpbIBaTh Ha MpUMEpax MOJI0KEHUS TEOPUH XUMHUUECKOoro ctpoeHust A.M. byTiiepoBa;
nmoHuMath (usudeckuii cmbicn Ilepumonnueckoro 3akona J[.M. MenzeneeBa u Ha €ro OCHOBE
OOBSICHSITH 3aBUCHMOCTh CBOMCTB XMMHUYECKHX 3JIEMEHTOB M OOpa30BaHHBIX UMHU BEUIECTB OT
3JIEKTPOHHOT'O CTPOEHUS aTOMOB;
OOBSICHATH IPUYMHBI MHOTOOOpa3ns BELIECTB HA OCHOBE OOIUX MPEICTaBICHUI 00 UX COCTaBe
U CTPOCHMH;
MPUMEHATh TMpaBWJa CUCTEMAaTUYECKOW MEXKIYHApOAHOM HOMEHKIATYpbhl KakK CpeacTBa
pa3iauyeHus U UACHTU(UKALIMY BELIECTB 110 UX COCTaBY U CTPOCHUIO;
COCTaBJISITh MOJIEKYIISIPHBIC U CTPYKTYpPHBIE (POPMYIIBI OPraHMYECKUX BEIIECTB KaK HOCHUTEICH
nH(pOpMaLlUd O CTPOEHUHM BEUIECTBA, €r0 CBOMCTBAX U MPUHAMICKHOCTH K ONpEAEICHHOMY
KJIACCY COCIMHEHUN;
XapakTEepU30BaTh OPraHMYECKUE BEUIECTBA IO COCTaBy, CTPOCHUIO M  CBOMICTBaM,
yCTaHABIMBATh IPUYUHHO-CICJACTBEHHbIE CBS3M MEXKIY JIaHHBIMU XapaKTePUCTUKAMHU
BEILIECTBA;
MPUBOAUTH TPUMEPHl XUMHYECKUX PEAKIUM, PpPACKPHIBAIOIIMX XapaKTEepHblE CBOWMCTBA
TUMUYHBIX MPEICTaBUTENECH KJIACCOB OPraHUYECKUX BELIECTB C IIEJIbI0 UX UACHTU(DHUKAIUN U
00BsICHEHUS 00JIACTH IPUMEHEHUS;
MIPOTHO3UPOBATh BO3MOYKHOCTh POTEKaHUSI XMMHUYECKUX PEAKIMI HA OCHOBE 3HAHUUI O THIIAX



XUMHUYECKOH CBSI3U B MOJIEKYJIaX PeareHTOB U UX PEaKMOHHON CIIOCOOHOCTH;

— HCIOJB30BAaTh 3HAHMUS O COCTAaBE, CTPOCHUUM U XHUMHUYECKHX CBOMCTBaX BELIECTB JIs
0€30MMacHOT0 MPUMEHEHUS B MPAKTHUYECKOM 1eATeNbHOCTH;

— TPHUBOJIUTH TMPUMEPHI MPAKTUYECKOTO HCIIONB30BAHUS MPOIYKTOB MepepadoTkun HedhTu u
MPUPOJHOTO Tra3a, BBICOKOMOJEKYISPHBIX COECIUHEHUH (MOJUATUIIEHA, CHUHTETUYECKOTO
Kay4yka, alleTaTHOTO BOJIOKHA);

— TIPOBOJWUTH OMBITEl [0 PACHO3HABAHUIO OPraHUYECKHMX BELIECTB: INIMIEPHHA, YKCYCHOMN
KHCIIOTBI, HETPEICIbHBIX >KUPOB, TJIIOKO3bI, KpaxMmaya, OCIKOB — B COCTaBE MHUIICBBIX
MIPOJIYKTOB U KOCMETHUYECKUX CPEICTB;

— BJaJETh NpaBUJIAMU M MpHeMaMHU O€30MacHOM paboThl € XMMHUYECKMMHU BEIIECTBAMU U
1a00paTOPHBIM 000PYIOBAaHHEM;

— YCTaHaBIMBATh 3aBHCUMOCTh CKOPOCTH XHMHMUYECKOW pEAKIMM MU CMEIIECHHUS XHUMHYECKOTO
paBHOBECHs] OT pAa3IHYHBIX (DAKTOPOB C IMENBI0 OMPENEICHUS ONTHMAIBHBIX YCIOBUH
MIPOTEKAHUSI XUMUYECKHUX ITPOLIECCOB;

— TMPUBOJUTH MPUMEPHI THAPOJIN3A COJIEH B MOBCETHEBHON KU3HH UETIOBEKA;

— TIPUBOJUTH  TMPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  pEakUMii B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIECCaX U KU3HEACATEIbHOCTA OPTaHU3MOB;

— TOPUBOJIUTH MPHUMEPHl XUMHYECKUX PEaKIUil, pacKphIBAIOIIMX OOIIMEe XUMHUYECKHE CBOMCTBa
MPOCTHIX BEUIECTB — METAJIJIOB U HEMETAILIIOB;

— TPOBOAMTH PacyeThl Ha HAXOXKJIEHUE MOJIEKYJISIpHON (POpMynbl YriieBOAOPOJA MO MPOIYyKTam
CropaHusi ¥ MO €ro OTHOCUTENbHOW IIOTHOCTH M MacCOBBIM JIOJSIM 3JIEMEHTOB, BXOJIAIIUX B
€ro COCTaB;

— BJIaJETh TpaBUIAMH OE€30MaCHOTO OOpamIeHUs ¢ €IKHUMH, TOPIOYMMHU UM TOKCUYHBIMU
BEIIECTBaMH, CPEICTBAMU OBITOBOW XHUMHH;

— OCYIIECTBIISITh TMOUCK XUMHUYECKOW WHQOpMAIMK TIO Ha3BaHUSAM, UACHTH(HUKATOpAM,
CTPYKTYpPHBIM (hOopMysiam BEIIeCTB;

— KPUTHYECKH OICHHBATh U WHTEPIPETHPOBATH XUMHUYECKYIO MH(DOPMAIIUIO, COACPIKAILIYIOCS B
COOOIIIEHUSIX CPEICTB MaccoBoi HHGopManuu, pecypcax WHTepHETa, HaydyHO-NOMYJISPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJISX BBISIBICHHS OIMTHOOYHBIX
Cy)XJIeHU! U (popMUpoBaHUs COOCTBEHHOM MO3HIIHH;

— TPEICTaBIATh IYTH PEIICHUS TJIOOANBHBIX MPOOJIeM, CTOSAIIUX Tepel] YeIOBEUECTBOM:
HKOJIOTHYECKUX, SHEPTeTUUYECKHX, ChIPHEBBIX, U POJIb XUMHUHU B PEIICHUH 3TUX MPOOIIEM.

BoinyckHuK Ha 6a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUTHCS:

—  WJUIIOCTPUPOBATh HA MIPUMEPAX CTAHOBJICHUE U 3BOJIIOLIMIO0 OPraHUYECKOW XMMHUH KaK HAyKu Ha
Pa3IMYHBIX UCTOPUUECKHUX 3TAIAX €€ Pa3BUTHUS,

— UCHOJIb30BaTh METOJbl HAYYHOIO TII0O3HAHHSA TPU BBHINOJHEHHUM TPOEKTOB M y4eOHO-
MCCIIEIOBATENILCKUX 3374 M0 HM3YyYEHUIO CBOMCTB, CIIOCOOOB TOJYYCHHS] M PACIO3HABAHUS
OpPraHUYECKUX BEUIECTB;

— OOBSCHATH TMPUPOIY U CIOCOOBI 00pa30BaHUSI XMMHUYECKOH CBSI3U: KOBAJCHTHOW (TOJSPHOM,
HETIOJISIPHOW), MOHHOM, METAJUTHYECKON, BOJOPOIHON — C IEIBI0 ONMPEICICHUS XUMUYECKON
AKTUBHOCTH BEILIECTB;

— YCTaHaBIMBATh TIE€HETUYECKYID CBsI3b MEXAY KJIAaCCAMM OpPraHUYECKHX BEIIECTB U1
00OCHOBaHHUsI TMPHUHIMIUATHLHON BO3MOXHOCTH TIONYyYEHUS OPraHMYECKUX COCTUHCHHIMA
3aIaHHOTO COCTaBa U CTPOCHHUS;

— yCTaHaBIUBATh B3aWMOCBSI3M MEXAy (GakTaMd M TeOpHuel, MPUYUHOW U CIEACTBHEM IPHU
aHayiM3e MpOOJEeMHBIX CUTyallud W OOOCHOBAaHMM NPUHHMAEMBIX pEIIEHUII Ha OCHOBE
XMMHYECKUX 3HAHUM.

Coaeprxanue nporpamMmsl y4e0HOro kypca xumun 11 kiaacca.
Tema 1. Ctpoenue BemectBa (10 1)

OcHOBHBIE CBEICHUSI O CTPOCHUH aToMa. S Ipo: MPOTOHBI U HEUTPOHBI. 30TONBI. DIEKTPOHBI.
OnekTpoHHas 000JI0uKa. DHEPreTHUECKU ypoBeHb. OCcobeHHOCMU CMPOeHUsl IN1eKMPOHHBIX 000104eK



amomoeé nepexoonvixanemenmos.Ilonsmue 06 opoumansx. s- u p- opoumany. INeKTPOHHASL
KJ1accu(UKaLus 3JIEMEHTOB.

[Tepuonnueckas cuctema xumudeckux 3nmemenToB [[.1. MenneneeBa — rpadudeckoe
oToOpakKeHHEe MEPUONIECKOro 3aKoHa. PU3NYECKUI CMBICT TOPSIIKOBOTO HOMEPA AJIEMEHTa, HOMEpa
nepuoja U Homepa rpynmnsl. [IpuunHbI U3MEHEHMSI CBOMCTB 3JIEMEHTOB B I1IEpUOax U rpynmnax (Ti.
noarpynnax). Ilepuoauueckuii 3aKoH U IEPUOJUUECKAs CUCTEMA XUMHUUYECKUX 3eMeHToB JI. 1.
MeHeneeBa, X MHPOBO33PEHUECKOE U HAYYHOE 3HAUYCHHUE.

Xumuueckas cBsi3b. KoBaneHTHasI CBsI3b, €€ Pa3HOBUAHOCTH M MEXaHU3MbI 00pa30BaHUSI.
DNEeKTPOOTPUIIATEILHOCTh. CTETIeHb OKUCIICHUS U BAJICHTHOCTh XUMUYECKUX JIEMEHTOB. MloHHAas
cBs13b. KaTHOHBI 1 aHMOHBL. MeTannnueckas CBsizb. Bo0opooHas xumuueckas cés3v.
Meoswcmonexynsipuasn u 6HympumMonexkyIsApHas 6000POOHAsL C653b. 3HAUEHUEBOOOPOOHOLL CE53U OIS
opeanuzayuu cmpykmyp 6uononumepos. EnuHas mpupoia XAMHUYECKUX CBA3CH.

KauecTBeHHBII U KOJIMYECTBEHHBIN cOCTaB BellecTBa. Kpucrannuueckue pemerku. Tpu
arperaTHeIX COCTOSIHUA BellecTBa. Kpucraiummyeckoe CTpoOeHHE BENIECTBA.

[Tonumepsl. [1nacTMaccel: TEPMOIUIACTBI U PEAKTOILIACTBI, UX MPEACTABUTENN U IPUMEHEHUE.
BonoxkHa: npupoiHbie 1 XUMUYECKHE (MCKYCCTBEHHBIE U CHHTETHUECKHUE), UX MIPEJACTABUTENH U
IIPUMEHEHHE.

Hucnepchvie cucmemul. [lonsamue o oucnepcuvix cucmemax. Knaccuguxayus oucnepcHuix cucmem 8
3a8UCUMOCMU OM A2Pe2amHo20 COCMOSIHUSA OUCNEPCHOLL CPedbl U OUCNEPCUOHHOLL (ha3bl.

JemoHcTpauuu. Mojenb KpUCTaJUIMYECKON pelIeTKH XJIOpHIa HaTpus. 00pasLibl I1acTMace.
O6pa31sl BosokoH. OOpa3iibl HAKUIHU B yaitHuKe. JKeCTKOCTh BO/BI U CLIOCOOBI €€ YCTPaHEeHHSI.
[Tonyyenue ammoTpONHBIX MoaUBUKAIUN cepbl. Mo MOJIEKYII H30MEPOB, TOMOJIOTOB.
PacTBOpeHnE OKpaIIEHHBIX BEIIECTB B BOJE.

OO0pa3ubl KOCMETUYECKUX, MUMIEBBIX, OMOJIOTHYECKUX U MEAUIIMHCKUX 30JIeH U Tele.
Tema 2. Xumnueckue peakuuu (9 ).

Knaccudukanus XuMUYeCKHX peakiuii B HEOPraHMYECKOW M OPraHMUECKOW XUMHHU 110 Pa3InYHbIM
npu3HakaM. OCOOCHHOCTH peakiMii B OpraHudeckoil Xxumuu. [IpuuumHBI MHOrooOpasusi BEILECTB:
nu30MepHsi, romojorus, amwiorponus. CKOpPOCTh XMMHMUYECKON pPEaKIUH. 3aBUCHUMOCTb CKOPOCTH
XUMUYECKON PEaKLUU OT IPUPO/bl PEarupyIOIUX BEIIECTB, KOHIICHTPALMH, TEMIIEPATyphbl, IIJIOLIAN
IIOBEPXHOCTH CONPHUKOCHOBEHMS M Karanusaropa. Peaknumm romo- m rereporeHHsle. Ilonsatue o
Katain3en Karaiauzaropax. OOpatumocTs XuMHUYecKMX peakuuid. HeoOpatumble u oOpaTtumbie
xuMudeckre peakiuu. COCTOSHUE XUMHUYECKOTO PAaBHOBECHS Uil OOPAaTUMBIX XMMUYECKUX PEaKIUi.
CriocoObl cMeIEeHUs] XUMUYECKOTO PABHOBECHSL.

Pons Bompl B xumuueckod peakmuu. VIcTuHHBIE pacTBOpbl. Pacmeopenue kax ¢usuxo —
Xumuueckuu npoyecc SIBIeHUs, TPOUCXOJALIME MPHU PACTBOPEHUU BEIIECTB — pa3pyllieHue
KpUCMALIu4eckou pewemku, oug@ysus, ouccoyuayus, arromponus. Peakuuum MOHHOTO oOMEHa B
BOJHBIX pacTBOpax. Cpela BOJAHBIX PAacTBOPOB: KHUCIAs, HEUTpAJIbHAs, IIEIOYHAas. BoaoponHbli
nokazarenb (pH) pactBopa.CriocoObl BBIpaXEHUS KOHIIGHTPALMM PACTBOPOB: MaccoBas JIOJIs
pacTBOpeHHOro BemiecTBa. Jluccouumanys 3MEKTPOJIMTOB B BOIHBIX pacTBopax. Cunvhbie u crnadvie
SNEeKMPOAUNDL.



OKHCIUTENBHO — BOCCTAaHOBUTENbHbIE peakuuu. CreneHb okxuciaeHus. OnpeneneHue CTeNneHu
okHcieHus o ¢opmyne coequHeHus. [loHsaTHEe 00 OKHCIUTEIHHO — BOCCTAHOBUTEILHBIX PEAKIIHX.
OxucneHre ¥ BOCCTAHOBJIEHHE, OKHUCIUTENIb U BOCCTAHOBMUTENb. DJIEKTPOJIU3 KaK OKUCIUTEIBHO —
BOCCTAHOBUTENBbHBIN IpolLiecC. OJEKTPOJIU3 pacIulaBOB M pacTBOpoB cosield.  [Ipaktuueckoe
IIPUMEHEHHE HIIEKTPOIN3A.

JemoHncTpanuu. Mojenu MOJIEKYJ M30MEPOB M TOMOJIOroB. PasnokeHue Inepokcuia BoaOpona ¢
MOMOIIBIO KaTanu3aTopa (OKCHa MapraHila U KaTtajasbl ceiporo kaprodens). [Ipumepsl HeoOpaTUMBIX
peaknuii, HAymuX o0pa3oBaHMEM OCaJKa, Ta3a WiIKM BoAbl. IIpocTeimne OKHCIUTETBHO —
BOCCTAaHOBUTEJIbHBIC PEAKIIMU: B3aUMOJICUCTBUE IIUHKA C COJITHOM KHCJIOTOM M jKejie3a C pacTBOPOM
cynbdara Meau. 3aBUCUMOCTb CKOPOCTH PEAKIIMHM OT KOHIICHTPAIIUU U TEMIIEPaTyPhI.

[Tpaktuueckas padota Ne 1. Perenue sxcriepuMeHTaIbHBIX 33/1a4 10 TeMe « XUMHUUYECKash PeaKITusy.
Tema 3. BemecTBa u ux cBoiicrna (9 u).

Meramnbl. [lonoxenue metaioB B [ICXD JI.W. Menneneea. MeTtamibl — IpOCThI€ BEILIECTBA.
DNEeKTPOXUMHUYECKUH psii HanpspkeHu MetaiioB. OOmmue crnocoObl MOMydYeHus: MeTauioB. [lonamue
o0 koppo3uu memannos. Cnocobvl 3auumvl MeEmMaiios om KOppo3uu.

Hewmeramnsl. [Tonoxenue HemeramioB B [ICXD /.M. MenneneeBa. OKUCIUTETBHO —
BOCCTAaHOBUTEJBHBIE CBOMCTBA TUIMMYHBIX HEMETAIOB ( HA MPUMEpPE BOAOPOAA, KUCIOPO/a,
raJloreHoB, cepbl). O01Ias XapaKTepUCTUKA MTOATPYIIILI raioreHoB ( oT ¢gropa 1o ioxa). bnaroponnsie
ra3pl. Knaccudukarus HeOpraHUIeCKUX COCTMHCHNH. XUMHYECKHUE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPTraHUYECKUX COCAMHCHUM.

Hemonctpauuu. Komnekius o6pasiioB MetasioB. BzaumoneiicTBue Meiu ¢ KOHIIGHTPUPOBAHHOU
A30THOM KHUCIOTOU. Pe3ynbTaThl KOPPO3UM METAJJIOB B 3aBUCUMOCTH OT YCJIOBUH €€ MPOTEKaHU.
Konneknust 06pa3ioB HemeTauioB. Pa3dasieHne KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI.
B3anmopeiicTBre KOHII. CEpHOM KUCIIOTHI C caxapoM, Mebto. ["amenue coapl ykcycoMm. KauecTBeHHbIE
peaky Ha KaTUOHBI U AaHUOHBI.

[TpakTuueckas padota Ne 2. PereHue 3KCriepuMeHTaIbHBIX 3a/1a4 TI0 TEME «BEIIECTBA U UX
CBOMCTBa».

Tema 4. XuMus H KU3Hb (4 4).

Xumus 6 noeceonesnot sxcuznu. Morwowue u yucmawue cpedcmea. Ilpasuna 6ezonacrou pabomsl co
cpeocmeamu Obimosou xumuu. beimosas xumuueckas epamomuocms.  IIpoMBIIITIEHHOE TTOTyYeHUE
XMMHUYECKUX BEIIECTB Ha IPUMEpE MPOU3BOACTBA CEPHOM KUCIOThL. XUMUYECKOE 3arps3HEHUE
OKpY>Karolllel Cpeibl U €ro MOCIeACTBHSL.

HemoncTpanuu. O6pasibl CpeACcTB TUTHEHbI U KOCMeTHKU. O0pasiibl MOIOIIUX U YUCTSIIUX CPEICTB.
N3ydyeHne MHCTPYKIMH MO UX COCTaBY U MPUMEHEHUIO.

TemaTnyeckoe IIAaHMPOBAHUE MO Kypcy «Xumus», 11 kiaace,
Cojaepxxanus no pasjaenaam

NoNe Bcero, W3 Hux
m\n HaumenoBanue TeMsl qac. MpaKT. | KOHTP.
paboThl | paboThI
1 Tema 1. CTpoeHue BeliecTBa 10 4. - 1
2 | Tema 2. XumMuuyeckue peakumnu. 9 u. 1 1




3 | Tema 3. BeurecTBa U HX CBOMCTBA. 9 u. 1 1
4 | Tema 4. XuMusi 4 COBpeMeHHOe 0011eCTBO. 3u. - -
5 Peseps. 2 4.
6 Bcero wacos| 34 2 3
YpouHO — TeMaTHYecKOe IVIAHUPOBaHUE M0 XuMun 11 K.
No Tema ypoka Koi-Bo
/1 4acoB
Crpoenue Bemecra (10 4.)
1 OCHOBHBIE CBEJICHUSI O CTPOCHUU aToMa. BBoAHBIN HHCTpYKTaX 1o Th . 1
2 [ICX3 u yuenue o ctpoenun aroma. CtaHoBieHue U pazputue 113. 1
3 NonHas xumMuyeckas CBsi3b 1 HOHHbBIE KPUCTAJUIMYECKUE PEIIETKH. 1
4 KoBasienTHast xumuueckas CBs3b 1
5 Merannuyeckas XMuMHYECKasi CBA3b. BomopoaHas XuMu4ueckas CBs3b. 1
6 ITonumepsl. BonokHa. 1
7 JlucniepcHble CUCTEMBI. 1
8 Pemienue pacyeTHbIX 3a1a4. 1
9 Pemienue pacueTHbIX 3a7a4. 1
10 KoHnTtposbHas padora mo teme « CTpoeHHe BEIECTBaY. 1
Xumnueckue peakunu (10 4.)
11 Knaccudukammsi XaMUIeCKIX peakiiuid. 1
12 CKOpOCTh XMMHUECKON PEAKIIMH. 1
13 OOpaTUMOCTh XUMUYECKHUX peakuii. XUMHUYECKOE PaBHOBECHE U CIIOCOOBI €To 1
CMEIIICHHUS.
14 Cumponms. 1
15 OKHUCIUTEIbHO— BOCCTAHOBUTEIIbHBIC PEAKIINH. 1
16 OKHCIHUTENIbHO— BOCCTAHOBUTEJIbHBIE PEAKIIUHU. 1
DJIEKTPOJIN3 PACIUIaBOB U PacTBOPOB. [IoBTOpHBIN MHCTpYyKTaX no Th.
18 [TpakTudeckas padora Ne 1. Pemenue skcriepuMeHTAIBHBIX 33124 110 TEME 1
«XUMHYECKas peaKIus».
19 O600611eHNEe IO TeMe «XHUMUYECKHE PEaKLIUN 1
20 KoHTposbHast pabota 1mo Teme «XUMUYECKUE PEaKIIUI. 1
BemiecTrBa u ux cBoiicrBa (9 u.)
21 Merauibl. 1
22 Hemeramisl. 1
23 Heoprannueckue 1 OpraHM4ecKue KUCIOTHL. 1
24 Heopranmyeckue n opraHm4ecKre OCHOBAHUSI. 1
25 Heoprannueckue u oprannyeckre aM(poTepHbIe COSTUHECHUSI. 1
26 Conu. 1
27 [IpakTruueckas padota Ne 2. Pemenne sKcriepuMeHTaIbHBIX 33/1a4 10 TeMe 1
«BemecTBa 1 UX CBOUCTBaY.
28 KoMOnHUpOBaHHOE MOBTOPEHUE. 1
29 [IpomexyTouHasl aTTecTalus. 1
Xumus U coBpeMeHHoe 001mecTBo (3 4.)
30 Xumnueckast TexHosorus. [Ipon3BoacTBo aMMuaka ¥ METaHOJIA. 1
31-32 | XuMuueckasi TpaMOTHOCTh KaK KOMIIOHEHT OOIICH KyJIbTYPhI YEIOBEKA. 2
33-34 | Peseps. 2

Y4eOHO-MeTOAUYECKHE CPEACTBA 00yYeHHSI:

Xumus. 11 kmace: y4ue6. mis 0o0meoOpa3oBaT. opranu3amnuii: 6a3oBeiii ypoBeHs/O.C. ["abpuensa, N.T.
Octpoymos, C.A. Cnankos. — 3-e uza. — M.: Ilpocsemienue, 2021.




