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ITosicHuTeEBLHAA 3aNIMCKA

PaGouas mporpamma 1mo XuMuM COCTaBJICHA Ha OCHOBAHUU CIEAYIOUIMX HOPMATHUBHO -TIPABOBBIX
JIOKYMEHTOB:

1. 3axonom Poccuiickoii ®enepanun «O6 06pa3oBaHUNY.

2. Yueonoro miana MbBOY «Manoenuceiickas COIL» na 2022-2023 y4ueOHbIi TO/I.

3. Amropckoii mporpamMmbl: Xumus. [IpumepHbie paboune nmporpamMmel. [IpeameTHas TuHAS
yuebnukoB O. C. 'abpuensna, U. I'. Octpoymona, C. A. CnagkoBa. 10—11 knaccer: yaebHOe
nocobue A1t 001e00pa3oBaTeIbHBIX Opranu3anuii: 6a3oBeiil yposeHb. / O. C. 'abpuensn, C. A.
CnankoB — M.: IIpocsemienne, 2019.

IInanupyembie pe3yJbTaThl 0CBOEHHS Y4eOHOT0 nmpeamMera « XuMHs»
Hean:
1. [TonnmaHue 3HAYUMOCTH XUMHUUYECKUX 3HAHUH /ISl KXKJIOT O WJIeHa COIMyMa; YMEHHE OI[€HUBATh
pasnuuHble (PAKTHI U SABJICHUS, CBSI3aHHBIEC C XUMUYECKUMH 00BEKTaAMH U TP OIleCCaMU, Ha OCHOBE
00BEKTUBHBIX KPUTEPUEB U OMPEETEHHON CUCTEMBI IIEHHOCTEH, (OpMYIHPOBaTh U 00OCHOBHIBAThH
cOOCTBEHHOE MHEHME;
2. IlonnMaHue poJii XHMHUH B COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTUHE MUPA U UCIIOJIb30BAHHE
XUMUYECKUX 3HAHUN JUISI 00BsICHEHUSI 00BEKTOB M MPOI[ECCOB OKPYKAIOIIEH e CTBUTEIHHOCTH —
MNPUPOJHOMN, COIIMATIbHOM, KYJIbTYPHOUW, TEXHUYECKOU CPEbI;
3. ®opMHpOBaHUE Y CTAPUIEKIACCHUKOB MPU U3YUEHUH XUMHH ONbITA TIO3HAHUS U CaM OMTO3HAHUS C
MOMOILBIO KITFOYEBbIX KOMIIETEHTHOCTEMN (KIIFOUEBBIX HaBBIKOB), KOTOPBIE HMEIOT YHUBEPCAIbHOE
3HauYeHHE I Pa3IMYHbIX BUAOB JIEATEIBHOCTH, - IOMCKA, aHaIu3a U 00paboTku nHpopMaumy,
W3TOTOBJICHUS WH(POPMALIMOHHOT O IPOAYKTA U €T0 MPE3CH TAllNH, IPUHATUS PEIIECHHH,
KOMMYHUKATHBHBIX HaBBIKOB, 0€30I1aCHOr'0 0OpalIeHus ¢ BEIeCTBAMU 1 MaTepraiaMH B
MOBCETHEBHOM KU3HU U MTPO(HECCHOHATBHON e TeIIbHOCTH.
1. IlnanupyemMsbie pe3ylbTaThl OCBOCHUS YU€OHOTr0 IIpeIMeTa
[Tporpamma obGecrieunBaeT (HOpMHpPOBaHWE JHMYHOCTHBIX, METAaNPEIMETHBIX U IPEAMETHBIX
pE3yIbTaTOB.
JIM4HOCTHBIE:
* TOTOBHOCTh M CITIOCOOHOCTHh OOYYAarOIIMXCS K CAMOPA3BUTHIO U CAMOBOCITMTAHUIO B COOTBETCTBUU C
o011e4eIoBeYeCKUMH [IEHHOCTSIMH M UJleallaMU T'PaKJaHCKOr0 00IIeCTBa;
* IPUHATHE W peanu3alusi I[EHHOCTeH 370pOBOr0 M 0e30macHOro obpasza KU3HHU, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (U3MUYECKOMY U TCHXOJOTUYECKOMY
3J10pOBBIO;
* HEMPUSATHE BPEIHBIX MPUBBIYCK: KYpPEHUs, YIIOTPEOIEHUS aIKOr0Jisl, HAPKOTHUKOB.
* yBaXKEHUE K CBOEMY Hapojay, YyBCTBO OTBETCTBEHHOCTH nepen PonuHOM, ropnoctu 3a CBOW Kpai,
cBoro Poguny, npominoe u HacTosiee MHOTOHAITMOHAIBHOT'0 Hapoaa Poccuu;
* IPUHATHE TYMAHHUCTUYECKUX I[€HHOCTEH, OCO3HAHHOE, YBAXHUTEIBHOEC U JI0OpOXKENIaTEeNbHOE
OTHOIIIEHUE K IPYTrOMY YEJIOBEKY, €r0 MHECHHIO, MUPOBO33PEHUIO;
* CIOCOOHOCTH K COMEPEKUBAHUIO U (OPMHUPOBAHUE TTO3UTUBHOI'O OTHOLICHUS K JIFOJSM, B TOM YHCIIE
K JIU[[aM C OrPaHUYCHHBIMH BO3MOXXHOCTSIMHU 3J10POBbSI U MHBalUAaM; OEpeXHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOLICHHE K (U3NYECKOMY M MCUXOJOTHUYECKOMY 3I0POBBIO JPYTHX TIOACH, YMEHHE
OKa3bIBATh MEPBYIO MOMOIIIb;
* pa3BUTHE KOMIIETCHIIMM COTPYIHMYECTBA CO CBEPCTHHKAMH, JE€TbMH MJIAQJIIEro BO3pacTa,
B3POCJIBIMU B 00pa30BaTENIbHOM, OOIIECTBEHHO TMOIE3HOM, Y4eOHO-UCCIeq0BaTEIhCKOM, MPOSKTHON U
JPYTUX BUAAX JESTEIbHOCTH.
* MUPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH, 3HAYUMOCTH HAYKH,
TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BJIAJICHHE JOCTOBEpHOH WHOpMaImed o
MEePEIOBBIX JOCTH)KCHHUSIX U OTKPBITUSX MHUPOBOM M OTEUCCTBCHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIECTBA;



* TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHUIO, B TOM YHCIIE caMOOOPa30BaHUIO, HA IPOTSKEHUH BCel
JKU3HU; CO3HATEIbHOE OTHOIIEHHWE K HENPEpPhIBHOMY OOpAa30BAHMIO KaK YCIOBUIO YCIEIIHON
poheCCHOHAIBHOM M 00IIEeCTBEHHOM AeATSIIBHOCTH;

* OKOJIOTHYECKast KyJIbTypa, OepekHOE OTHOIIECHHUS K POAHOU 3eMJie, MPUPOIHBIM OoraTrcTtBaM Poccum
U MUpa; TTOHUMaHUE BIUSHUSA COIUAIHLHO-I)KOHOMHUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOIHOU U
COIIMATIbHOM Cpeabl, OTBETCTBEHHOCTh 33 COCTOSIHHE MPHPOJIHBIX PECYpPCOB; YMEHHS M HAaBBIKH
pPa3yMHOT0 TMPHUPOJOIOIB30BAHMS, HETEPIUMOE OTHOIIEHHWE K JEHCTBUSAM, MNPUHOCAIIUM BpEL
HKOJIOTMH; TPUOOPETEHHE OIbITa KOJIOr0-HaIMPABJICHHOMN €SI TEIbHOCTH;

* OCO3HAHHBIN BEIOOP Oyaymieit mpodeccun Kak myTh U CIOCO0 pean3alui COOCTBEHHBIX KU3HEHHBIX
TIJIAHOB;

* MOTPEOHOCTh TPYAMTHCS, YBAXKEHHWE K TPYIAy W JIOASM TPyAa, TPYIAOBBIM JOCTHIKEHUSM,
JOOpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K pa3HBIM BUIAM TPYIOBOM
JeSI TeIbHOCTH.

MeranpenMeTHbIE:

PerynaruBHble yHUBEpCaIbHBIC YICOHBIC AEHCTBUS:

* CAaMOCTOSITENILHO OMpeNeNaTh e, 3aJaBaTh MapaMeTpbl M KPUTEPHH, IO KOTOPHIM MOXHO
OTIpENeNNTh, YTO IeJIb JOCTUTHYTA;

* cTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1aul B 00pa30BATEIIbHON JEATEIbHOCTA U KU3HEHHBIX
CUTYaIHsIX;

* BBIOMPATh MyTh AOCTIKCHHS II€JIH, MJIAHUPOBATh PEIICHUE IMOCTAaBIECHHBIX 3a7a4, ONMTHMU3HPYS
MaTepualibHbIC U HeMaTeprualbHbIe 3aTPATHI;

* OpraHu30BbIBaTh A(H(PEKTUBHBIA MOHCK PECYpPCOB, HEOOXOMUMBIX AJs JOCTHXKEHHUS MOCTABIICHHOU
eIH;

* COIIOCTABJIATH MOJIYUEHHBIN PE3yJbTaT J1EATEIbHOCTH C IOCTABJIEHHON 3apaHee LEbio.
[To3naBaTenbHbIE YHUBEPCAJIbHBIC YU€OHBIC J1CH CTBHSL:

* ICKaTh W HAXOJUTh OOOOIIEHHBIE CIIOCOOBI pEIIeHUs 3aJad, B TOM YHCIE, OCYIIECTBIATH
pa3BepHYThId WHGOPMAIMOHHBIM TIOMCK ¥ CTaBUTh HAa €ro OCHOBE HOBbIE (ydeOHBIE W
M03HaBaTeNIbHbBIC) 3a7a4H;

* KpUTHYECKH OIIEHUBATh M MHTEPIPETUPOBATh MH(OPMAIMIO C PA3HBIX MO3MUIIUN, PAacliO3HABATh U
(buKcUpoBaTh MPOTUBOPEUUS B MH()OPMAITMOHHBIX UCTOUHHUKAX;

* HCIIOJIF30BATh PA3IUYHBIC MOJICIHHO-CXEMAaTUYECKUE CPEICTBA ISl TIPEACTABICHUS CYIIECTBEHHBIX
CBsI3€H M OTHOIICHH, a TAK)KE TPOTHBOPEUYNH, BBISIBJICHHBIX B MH(OPMAIIMOHHBIX UCTOYHUKAX;

* HAXOJIUTh U TPHUBOAUTH KPUTHUYECKHE apryMEHThl B OTHOIICHHH JEUCTBUU U CYKIEHUU IPYroro;
CIOKOMHO M pa3yMHO OTHOCHTBCS K KPUTHUUYECKMM 3aMEUaHHUsIM B OTHOILIEHUU COOCTBEHHOTO
CYXIE€HUsI, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

* BLICTpanBaTh HWHAMBUAYAIbHYIO O0pPa30BaTENIbHYI0 TPAE€KTOPUIO, YYUTHIBAas OrPAaHUYEHUS CO
CTOPOHBI IPYTMX YYaCTHHKOB U PECYPCHBIE OTpaHUYEHUS; MEHITh U yAEPKUBATh pa3Hble MO3UIIMU B
MO3HABATENILHOM JEATEIbHOCTH.

KoMMyHuKaTUBHBIE YHUBEpCAJIbHBIC YUeOHBIC ACHCTBUA:

* OCYIIIECTBIIATH JIETOBYI0O KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTPHU
o0pa3oBaTenbHON OpraHu3alud, TaK W 3a €€ Ipeneiramu), MoAO0MpaTh MApTHEPOB IS JIEJIOBOM
KOMMYHUKAIIUM HUCXONI U3 COOOpakeHUH pe3yJbTaTUBHOCTH B3aMMOJCHCTBHS, a HE JHYHBIX
CUMIIATHUM;

* [IpU OCYIIECTBICHHH T'PYNIOBON pabOTHl OBITh KaK PYKOBOAMTEIEM, TaK M YJICHOM KOMaHIbI B
pa3HBIX poJsiX (TeHEepaToOp UaeH, KPUTHK, UCIIOJTHUTENb, BEICTYAO NN, SKCIIEPT U T.1.);

* pa3BepHYTO, JOTMYHO M TOYHO H3JIAraTh CBOK) TOYKY 3PEHHS C HMCIOJIb30BAaHWEM aJIeKBAaTHBIX
(YCTHBIX ¥ TMCBMEHHBIX) SI3BIKOBBIX CPE/ICTB;

[IpenmeTHsbIE:

* pacKpbIBaTh Ha MPUMeEpax poJib XUMHUH B (POPMHPOBAHUU COBPEMEHHON HAy4YHOH KapTHHBI MUpa U B
MIPAKTUYECKOM 1€ TEIbHOCTH YEJIOBEKa;

* IEMOHCTPUPOBATH HA TIPUMEPAX B3aMMOCBSI3b MEXKY XUMHUEH U IPYTUMHU €CTECTBEHHBIMU HAyKaMU;
* pacKphIBaTh Ha MPUMEPAX TMOJIOKECHHsI TEOPHUU XUMHYECKOro cTpoeHus A.M. bytieposa;

* moHUMaTh (usznyeckuit cmbicn [lepuonuyeckoro 3akoHa [[.JI. MenneneeBa W Ha €ro OCHOBE
OOBSCHATh 3aBUCUMOCTh CBOHCTB XUMHYECKHX DJIEMEHTOB M O0Opa30BaHHBIX MMM BEIIECTB OT
AJIEKTPOHHOTO CTPOEHHUS aTOMOB;



* O0BSCHATH MPUYUHBI MHOTOOOPa3Hsl BEHIECTB HA OCHOBE OOMIMX MPEACTaBICHHH 00 MX COCTaBe U
CTPOEHUHU;

* IPUMEHSIThH MPaBUJIA CUCTEMATUYECKON MEXIYHAPOIHOW HOMEHKJIATYPhl KaK CPEICTBA pa3IMuCHUs
Y UACHTU(UKAIINH BEIIECTB 110 UX COCTABY U CTPOCHUIO;

* COCTAaBJISITh MOJICKYJSIDHBIE U CTPYKTYypHBbIE (OPMYJIBI OPraHMYECKHX BEIIECTB KaK HOCHTENCH
uH(pOpMAIIMU O CTPOSHUH BEIECTBA, €0 CBOWCTBAX M MPUHAJUIKHOCTH K OMPEIEICHHOMY KJaccy
COCIVHEHUI;

* XapaKTepU30BaTh OpPraHUYECKUE BEUIECTBA IO COCTaBY, CTPOCHHUIO M CBOMCTBaM, yCTaHABIIMBATbH
MIPUYUHHO-CJIEICTBEHHBIC CBSA3U MEXIY JaHHBIMHU XapaKTePUCTUKAMHU BEIIECTBA;

* IPUBO/INTH MPUMEPHl XUMUYECKHX PEAKIHUHA, PACKPBIBAIONIMX XapaKTePHbIE CBOMCTBA THITMYHBIX
MpPEICTaBUTENICH KJIACCOB OPraHMYECKUX BEIIECTB C I[€NbI0 HMX HWIACHTU(PHUKAIMU W OOBSICHEHUS
00JacTH MPUMEHEHHUS;

* IPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XUMUYECKMX PpEaKIMil Ha OCHOBE 3HAHMM O TUHAx
XUMHYECKOM CBSI3M B MOJIEKYJIaX PEAareHTOB U UX PEAKIIMOHHOU CITIOCOOHOCTH;

* HCITOJIB30BATh 3HAHMS O COCTAaBE, CTPOCHHHM M XMMHUYECKHUX CBOWCTBAX BEIIECTB JJIsi 0€30MacHOrO
MIPUMEHEHUS B IPAKTUYECKON JesATEIbHOCTH;

* IPUBOJUTH MPUMEPHl MPAKTHUECKOrO UCIOJIB30BaHUSA MPOAYKTOB MepepaboTku HepTtu u
MPUPOAHOTO Ta3a, BHICOKOMOJEKYJSIPHBIX COCIUHEHUN (MONMUATUIICHA, CHHTETHYECKOTrO Kaydyka,
aIeTaTHOTO BOJIOKHA);

* IPOBOJIUTH OMBITHI MO PACIIO3HABAHUIO OPraHUYECKHX BEIIECTB: TIUIEPUHA, YKCYCHOW KHCIOTHI,
HEMpeAeNbHbIX JKHPOB, TIIOKO3bI, Kpaxmana, O€JIKOB — B COCTaBe€ MHUIIEBBIX MPOAYKTOB U
KOCMETUYECKUX CPENICTB;

* BIQJIETh TMpaBWIaMU U TpueMaMu Oe30MacHO paboThl € XMMHYECKMMH BEIIeCTBAMU U
1abopaTOPHBIM 000PYIOBAHUEM;

* YCTAaHABJIMBATh 3aBHCHUMOCTb CKOPOCTH XHMHYECKOM pEaKIMd ¢ CMEIICHUS XUMHYECKOTO
paBHOBECHsI OT DPA3NUUYHBIX (DAKTOPOB C IIEbIO OINPEIACICHHS ONTHUMAJIbHBIX YCIOBUN MPOTCKAHUS
XUMHYECKHUX MPOIECCOB;

* IPUBO/IUTDH MPUMEPHI TUAPOIIN3A COJIEH B OBCEIHEBHOM KU3HU UETIOBEKA;

* IPUBOAUTD pUMEpPbI OKH CIIMTEJIbHO-BOCCTaH OBUTEIbHBIX peakuuii B npupojae-ae,
MIPOM3BOICTBEHHBIX MPOIIECCAX U )KU3HEACATSITLHOCTH OPTaHU3MOB;

* IPUBO/INTHh TPUMEPHl XUMUYECKUX PEAKIUN, PACKPBIBAIOIIMX OOIME XWMHUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJIJIOB;

* IPOBOJIUTH pacyeThl HAa HAXOXKJIECHHUE MOJEKYISIpPHOU (QOpMYNbl YriIEBOAOPOA IO MPOAYKTaM
CrOpaHusi U MO €ro OTHOCHTEJIBbHOW IUIOTHOCTH M MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIUX B €ro
COCTaB;

* BJIQJIETh NpaBUiIaMU 0e30MacHOro oOpalleHusi ¢ eIKMMH, TOPIOUUMU M TOKCUYHBIMU BEIIECTBAMHU,
cpencTBaMu ObITOBOM XUMUH;

* OCYUIECTBIIATh MOUCK XUMUYECKOW MH(POPMALMK 10 Ha3BaHUSIM, UIACHTU(PHUKATOPAM, CTPYKTYPHBIM
(dhopmyliaM BEIIECTB;

* KPUTUYECKH OLICHMBAaTh W HHTEPIPETHPOBATH XMMHUUYECKYIO HWH(OOpPMAIMIO, COAECPXKAUIYIOCSd B
COOOIIEHUSX CPEACTB MaccoBOM nHpopManuu, pecypcax MHTEpHETa, HAYYHO-TIONMYJISIPHBIX CTATHSX C
TOYKU 3pEHUSI €CTECTBEHHO-HAYYHONH KOPPEKTHOCTU B IEJISIX BBISBJICHHS OMIMOOYHBIX CYXACHUN U
dbopmMupoBaHUs COOCTBEHHOW O3UIINH;

* IPEACTABIATh IMYTH PEHICHUS TJI00aNbHBIX MpPOOJeM, CTOSIIUX TMepel YeIOBEUYECTBOM:
IKOJIOTHYECKUX, SHEPT €THUECKUX, CHIPHEBBIX, U POJIb XUMHH B PEIICHUU STUX MPOOIIEM.

* WJUTIOCTPUPOBATh HAa MPUMEpax CTAHOBJICHHE W JBOJIOIMIO OPraHMYECKON XMMHUHU KaK HAyKd Ha
Pa3IMYHBIX HCTOPUUYECKUX dTalaX €€ pa3BUTHS;

* UCTIONIb30BaTh ~METOABI HAy4YHOTO T[IO3HAHHSI TPH BBHINOJHEHHH TPOEKTOB U  y4eOHO-
UCCIIEZIOBATENIHCKUX 3a/lad [0 HW3YYCHHIO CBOICTB, CIOCOOOB TIONYYCHHUS H PACIO3HABAHUS
OpPraHUYEeCKUX BEUIECTB;

* O0BSACHITH TPHUPOAY W CIMOCOOBI OOpa3OBaHMsI XWMHUYECKOW CBSI3U: KOBAJECHTHOW (ITOJSIPHOM,
HEMOJISIPHOM), MOHHOM, METaJUIMYecKOW, BOJOPOAHOW — C IENbI0 OMNpEAeeHUs XUMHUYECKON
AKTUBHOCTH BEIIIECTB;



* yCTAaHABIMBATh T'€HETHUYECKYIO CBA3b MEXKIY KJIACCaMH OPraHUYECKHX BEIIECTB JJIi 00OCHOBaHUS
NPUHLMIIMAIBHON BO3MOXHOCTU IOJIy4€HUs] OpPraHMYECKHMX COCAUMHEHUW 3aJaHHOr0 cocTaBa U
CTPOCHMUS;

* YCTAaHABJIMBATh B3aUMOCBSI3M MEXKIY (haKTaMH U TEOpUEH, TPUUMHONW U CJECICTBHEM IpPU aHAIU3E
MPOOJIEMHBIX CUTYaIMil 1 00OCHOBAHHMH MPUHUMAEMBIX PEIICHUN Ha OCHOBE XUMUYECKUX 3HAHU.

2. ConepxaHue nporpaMMbl

Tema 1. CtpoeHue BemecTa

OCHOBHBIE CBEIEHHMS O CTPOEHUM aroma. SAapo: mpoTOHBl M HEUTPOHBI. M30TONBI. DIJIEKTPOHHI.
DneKTpoHHask 000JI04Ka. DHEPreTHUecKuil ypoBeHb. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UEK
aTOMOB AJIEMEHTOB 4-T0 U 5-T0 nepuoAoB nepuoanyeckor cucremsl J. 1. MenneneeBa (mepexoHbixX
snemMeHToB). [loHsTHe 00 opOuTanax. s- U p-opOuTamM. DJIEKTPOHHBIE KOH(UTYpalMHd aTOMOB
XUMHUYECKUX 3JIEMEHTOB.

[Tepuonnueckuit 3axkon .M. MenneneeBa. Otkpsitre J[. 1. MenaeneeBbM NepuoanyecKoro 3aK0oHa.
[lepuonuueckas cucreMa xumuueckux snemeHToB J[. . MenneneeBa - rpadudeckoe oroOpakeHue
NEPUOJNYECKOro 3aKoHAa. DU3UYECKUI CMBICH MOPSAAKOBOIO HOMEpPA JJIE€MEHTa, HOMeEpa Iepuoaa u
HOMeEpa rpynmbl. BaneHTHbIEe 351eKTPOHBI. [IpUYnHBl U3MEHEHUsT CBOMCTB 3JIEMEHTOB B IEPUOAAX U
rpynnax (riaaBHeIX noxarpynnax). IlonoxeHue Bomopoaa B IEpUOAMYECKON cucTeMe. 3HaueHue
NEPUOJUYECKOr0 3aKOHA U MEPUOINYECKON CUCTeMbl XuMHueckux annemeHToB Jl. 1. Menneneesa s
pa3BUTHS HAYKU U IOHUMAaHUs XUMUUYECKOW KapTUHBI MUPA.

Honnas xumuueckas cBsa3b. Katnons! n annonsl. Knaccudukanus nonoB. loHHbIE KpUCTAIITHYECKHE
pemerku. CBOMCTBA BEIIECTB C 3TUM TUIIOM KPUCTAJUIMYECKUX PEUIETOK.

KoBaneHTHass xuMHU4eCcKas CBS3b. DJIEKTPOOTPULATENBbHOCTh. [lossipHas U HenoJisipHas KOBAJIEHTHBIE
cBs3u. Jlunons. [loaspHOCTE CBSA3M U MOJSPHOCTb MOJEeKysbl. OOMEHHBIH M JTOHOPHO -aKI €N TOPHBIN
MEXaHU3Mbl OOpa30BaHUSI KOBAJIEHTHOM CBsI3U. MOJEKYJIApHbIE W aTOMHbIE KPHCTaUIMYECKUE
pemieTku. CBONCTBA BEIIECTB C 3TUMHU TUIIAMU KPUCTAJIIMYECKUX PELIETOK.

Merannuueckass XUMH4Yeckast CBsi3b. OCOOEHHOCTH CTPOEHHS aTOMOB METaJUIOB. MeTainuecKkas
XUMUYECKasl CBSI3b U METAJUIMYECKass KpUCTAIM4ecKas pemerka. CBONCTBAa BEHIECTB ¢ 3TUM TUIIOM
CBS3H.

BonoponHas xumudeckas CBsi3b. MEXMOJEKYJsIpHass U BHYTPUMOJIEKYJISIpHAs BOJOPOAHAs CBS3b.
3HaueHue BOAOPOJHON CBSI3U ISl OPraHU3alMU CTPYKTYp OMOIOJIMMEPOB.

Hucnepcubie cucrtembl. [lonsiTue o aucnepcHbIx cucremax. JucnepcHas ¢aza U AHMCIEpCHOHHAS
cpena. Knaccudukanust TuCIiepCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOrO COCTOSHHSI I CIIEPCHOM
cpedpl M JTUCIEPCHOHHON (as3pl. I'pybomucrnepcHble CUCTEMBI: 3MYJIbCHM, CYCHEH3WH, adPO30JIH.
ToHKOIUCIIEPCHBIE CUCTEMBI: TN U 30JIH.

Knaccudukanus nomumepoB. VckyccTBeHHbIe monmMepsl. [lonyueHne MCKyCCTBEHHBIX MOJMMEPOB,
KaK MPOAYKTOB XHMHUYECKOM MOAMGHUKALMU HPUPOJHOIO IMOJMMEPHOrO ChIpbs. M cCKyccTBEHHBIE
BOJIOKHA (aLleTaTHBIN MIENK, BUCKO3a), UX CBOWCTBA U IIPUMEHEHHUE.

Cuntetnueckue noaumepsl. llomydeHne CHHTETHYECKMX NOJIMMEPOB PEAKLHSIMM MOIMMEPU3ALUU U
nosmkoHaeHcauuu. CTpyKTypa TIOJIMMEpPOB: JIMHEIHas, pPAa3BETBJIEHHAs M MPOCTPAHCTBEHHAS.
[IpencraBuTenn CHUHTETMYECKUX IUIACTMACC: IOJMATUIEH HU3KOIO M BBICOKOIO JaBJIEHUS,
MOJIMIIPONIMIIEH U MOJUBUHUIXJIOpU. CHHTETUYECKHUE BOJIOKHA: JIaBCaH, HUTPOH U KaIlPOH.
KonTponbHas pabora Nel mo teme: «CTpoeHHE BEIIECTBAY

Tema 2. XuMH4eCKUE peaKUn

Peaxruu, naymnme 6e3 M3MEHEHHUS COCTaBa BEIIECTBA. AJUIOTPONHS U AJNIOTPONHBIE BUAOU3MEHCHUS.
[TpuuuHBl amnoTponuu Ha mpuMepe MoauduKanuid Kuciaopona, yriepoaa u ¢docdopa. O30H, ero
Ouonornueckas poib. 3oMepsl U H30MEpUSI.

Peakuuu, naynme ¢ M3MEHEHHEM COCTaBa BEIIECTBAa. Peakunu coeMHEeHNs, Pa3ioKEHHs, 3aMEIICHUS
1 oOMEeHa B HEOPraHUYECKON M OPraHMYECKON XUMHUU. Peakiinu 9K30- ¥ 3HJI0TepMUYecKre. TenaoBoi
3pPEKT XUMHUYECKOW PEaKIMM M TEPMOXMMHYECKHE ypaBHEHUsS. PeakiMu TOpPeHHs, KaK YacCTHBIN
CIIy4ai DK30TepMUYECKUX

peaKuuil.



CkopocTh XuMHUYeCKOM peakiuu. CKOpOCTh XUMHYECKOM pEaklUh. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakIuu OT MPUPOIbl pearupyroIux BEUIeCTB, KOHIIEHTPALUH, TEMIIEPATYPhI, IJIOIIaAN
MOBEPXHOCTH CONPHUKOCHOBEHUS M KaTalu-3aTopa. Peakiuum romo- u rereporeHnbie. [lonstue o
Katanmuze W Katanm3atopax. depMeHTHl Kak OHOJIOTMYECKHE KaTalau3aTopbl, OCOOEHHOCTH WX
(GYHKIIMOHUPOBAHMUSL.

OOpaTuMOCTh XUMHYECKHX peakiuid. HeoOpaTumbie U oOpaTrMbie XUMHUUYecKue peakiuu. CocTosHue
XHMHYECKOTO PAaBHOBECHS i1 00PaTUMBIX XUMHUUYECKHX peakiuii. CriocoObl CMEIICHUS XUMHUYECKOTO
paBHOBECUsI Ha MpUMEpe CUHTe3-3a amMMmuaka. [loHsTHe 00 OCHOBHBIX HAYYHBIX HPHHIUIIAX
MPOU3BOJICTBA HA TPUMEPE CHHTE3a AMMHUAKa UJIM CEPHOUN KHCIIOTHI.
OKUCIUTENBbHO-BOCCTAHOBUTENbHbIE  peakuuu. CreneHb oOkucieHus. OnpeneneHue CTENeHU
okucieHus: mo ¢opmyne coenuHeHus. [loHsATHE 00 OKMCIUTEIH-HO-BOCCTAHOBUTEIILHBIX PEAKITUAX.
OkuciieHrne U BOCCTAaHOBJICHHE, OKUCIIUTENIb U BOCCTAHOBUTEb.

['unponu3 opraHMveckux M Heopranudeckux coeaumHeHui. HeoOpatumbiii ruaponus. OOpaTuM biit
TUJIPONU3 CoJieh. ['Maponu3 OpraHUYEeCKUX COENMHEHUWW W €ro MPaKTUYECKOE 3HAYCHHE A
MOJIYYEHHUsI THUIAPOJU3HOTO COUpPTa W MbUIA. buojorndeckas pojib THAPOIM3a B IJIACTUYECKOM M
OHEPreTHYECKOM OOMEHE BEIIECTB U SHEPTIHH B KIETKE.

DJIEKTPOJIN3. DIIEKTPOJIU3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN TMpoIiecc. DIEKTPOIN3 PacIliiaBOB
Y PaCTBOPOB Ha MpuUMepe xjopua Hatpus. [IpakTnueckoe npuMeHeHu e 3IEeKTPOIIn3a.

KontponpHas padota Ne2 mo teme: « XUMHYECKHUE PEAKITAN

Tema 3. BeriectBa 1 UX CBOMCTBA

Mertamibl. BzauMonelicTBue MeETalsIoOB C HEMeETalaMH  (XJIOpOM, CEpOH M KUCIOPOAOM).
B3auMopneiicTBuEe LIEIOYHBIX U ILETOYHO3EMENBbHBIX METAUIOB C BOAOWU. DJNEKTPOXUMHUYECKUN Pl
HaNpsSDKEHWH  METajajaoB. B3auMoneilcTBHEe METalJOB C  pacTBOpaMHd KHCIOT W COJICH.
AmomuHoTepMmus. BzaumopaetictBue Hatpust ¢ 3TaHoI0M H deHosoM. Kopposus metamnos. [Torstue o
XUMUYECKOHN M 2JIEKTPOXUMHUYECKONW KOPPO3ur MeTauioB. CrocoObl 3aIIUTH METAIOB OT KOPPO3HUH.
Hemeramnpl. CpaBHUTENbHAS XapaKTEPUCTHKA TaJOreHOB KaKk HanOojee TUMUYHBIX MpeCcTaBUTENeH
HeMmeTasuioB. OKUCIUTENbHBIE CBOMCTBA HEMETANIJIOB (B3aMMOJEICTBHE C METaUlaMH M BOAOPOJOM).
BoccTaHOBUTENbHBIE CBOWCTBA HEMETAIUIOB (B3aUMOACWUCTBHE C 0Oo0Jee 3JIEKTPOOTPHUIATEILHBIMU
HEMETaJUIAMU U CJIOKHBIMU BEIIECTBAMM -OKUCTHTEIISIMHA ).

Kucnotel Heopranuueckue u opranndeckue. Kinaccugukanus kucior. XuMUYECKHEe CBOWCTBA KUCIIOT:
B3aUMO/JICHCTBUE C METAJUIAMH, OKCHJAaMU METAJJIOB, TUAPOKCUAAMU METAJIOB, COJSIMU, CIIUPTAMHU
(peaknust aTepudukainun). OcoObie CBOKMCTBA a30THOW U KOHIIEHTPUPOBAHHOW CEPHOM KU CIIOTHI.
OcHOBaHUS HEOpraHw4yeckue W opranudeckue. OcHoBaHMS, MX Kiaccuukamus. XUMUYECKHE
CBOMCTBA OCHOBAHUI: B3aUMOJAEHCTBUE C KUCIOTaMU, KUCIOTHBIMU OKCHJIAMHU U COJIIMH. Pa3noxenue
HEPaCTBOPUMBIX OCHOBAaHUM.

Comu.. Knaccuduxamus couneil: cpenHue, KHUCIble U OCHOBHbIE. XUMHYECKHE CBOWMCTBA COJCH:
B3aUMOJIEICTBHE C KHUCJIOTaMH, LIEI0YaMU, MeTajylaMu M coisMu. lIpencraBurenu cojed M uX
3HaueHHe. XJIOpHUA HaTpus, kapOoHaT Kanblus, pocdar xanbius (CpeaHHE COJM); TUAPOKAPOOHATHI
HaTpusi U aMMOHUS (KHCJbIe coiin); runpokcokapbonat memm (II) - mamaxut (OCHOBHAs COJIb).
KadecTBeHHbBIE peakuu HA XJIOpHUI-, Cylb(aT-, ¥ KapOOHAT-aHUOHBI, KATHOH AMMOHHSI, KaTHOHBI
xkenesa (IT) u (I11).

I'eneTnueckas CBS3b MEXAY KJlaCCaMU HEOPraHMYECKHMX M OpPraHMYecKUX coeauHeHuil. [lonsTue o
FEHETUYECKON CBSI3M M TEHETUYECKUX panax. ['eHeTuueckuil pan mMetawia. ['eHeTuyeckuil psn
HeMmeTasuia. OCOOEHHOCTH T€HETHYECKOTO Psiia B OPTaHUYECKON XUMHUH.

KontponpHas padorta Ne3 mo teme: «BemecTBa u ©X CBOMCTBa»

XUMHYECKHN MPAKTUKYM «Perienne 3kcrnepuMeHTanbHbIX 331249

Tema 4. XuMus U cOBpeMeHHOE 00IIECTBO

[Ipon3BOACTBO CEpHOIl KUCIOTHI, aAMMHAKa, YyT'yHa U CTaJIU, YI0OPEHHI U MOINMEPOB.
OCHOBBI TPUMEHEHUS BEIIECTB B CEIIHCKOM XO3SHCTBE, OBITY U MEIUIIIHE
KonrtponpeHas pabora Ned mo reme: XuMus 1 COBpeMEHHOE 00I1IECTBO

Hrorosast koHTposIbHAS paboTa 3a kypc 11 kmacca



TemaTn4eckoe NJIAHUPOBAHHE.

Ne | Ha3Banue pazaena Kosun4yecTBo yacoB
n/n

1 CrtpoeHue BEelecTB. 9

2 XUMHYECKHE PEAKITUH. 12

3 BemecTBa 1 ux cBOMCTBA. 9

4 XUMUS U COBPEMEHHOE 00IIECTBO. 4

5 PesepBHOE Bpems 1




Kanennapno - TemaTnyeckoe njaHupoBanue, xumusi 11 kmacc

Henens No Tema ypoka Komunuects O6opynoBaHue
ypoKa 0 4acoB
Tema 1. CTpoeHue BelecTB
1 OcCHOBHBIE CBEJICHUS O CTPOEHUHU aTOMa 1 MynbTHMEI., TAOJUIIBI
2 [lepuongnueckass cucremMa XHUMHYECKHX 1 MynbTUME]T ., TAOTHUIIBI
3JIEMEHTOB M YYEHHE O CTPOCHUH aToMa
3 CraHOBJIEHUE U Pa3BUTHE MTEPHUOIUUECKOTO 1 [cxns
3aKOHA U TEOPHUH XUMHUYECKOI'0 CTPOCHHUSI
4 HNoHHas xuMuueckass CBSI3b W HOHHBIE 1 Tumnsl
KPUCTAJNINYECKUE PELICTKU KPUCTAJUTMYECKUX
PEUIETOK, TAOJIHIIBI
5 KoBanenTtHas XUMUYECKast CBS3b. 1 Tumnsl
ATOMHBIE u MOJIEKYJISIPHBIC KPUCTAJUTMYECKUX
KPUCTAJUIMYECKUE PEILIETKH. pelIeToK, TaOIUIIbI
6 Merannuyeckass XMMHYECKast CBS3b 1 Tumnsl
KPUCTAJUTMYECKUX
peleToK, Ta0IUIIbI
7 Bopoponnas xumudeckas CBsi3b 1 Tunsr
KPUCTAJUTMYECKUX
pelIeTOK, TA0IHIIbI
8 [Tonmmepbl 1
9 JlucnepcHbIe CUCTEMBbI 1 Tabimua
Tema 2. XumMuyeckue peakuyu.
10 Knaccudukanus XuMu4ecKkux peakuui 1 Munu nabopatopus
11 Knaccudukanus XaMU4eCKUX PeaKInil 1 Munu nabopatopus
12 CKopoCTh XUMUYECKHX PEAKLIHI 1
13 OOpaTIMOCT, ~ XUMHUYECKHX  pPEaKIHuu. 1
XUMHUUYECKOE PaBHOBECHE W CIIOCOOBI €ro
CMEIIICHHSI.
14 ['upposus 1 Munu nabopatopuu
15 ['upposus 1 Munu nabopatopuu
16 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE 1 Tabnuma okuc. Bocr.
peakiuu npoiiece
17 ONeKTponu3 pacilaBOB U PacTBOPOB. 1 [Tpubop nis
[TpakTHyeckoe MpUMEHEeHHE ITEKTPOIH3a IPOBEACHUS
AIIEKTPOJIN3a
18 DNEKTpOJIM3 paciljlaBOB M PacTBOPOB. 1 [Tpubop nis
[IpakTHueckoe mpuMeHeHHe SIEKTPOIII3a IIPOBEACHUS
AIIEKTPOJIH3a
19 [Ipaktuueckas pabora Nel «Xummueckas 1 Munu nabopaTopuu
peaxIus»
20 | IloBTOpeHue u 06001IEHNE U3YUEHHOT O 1
21 Konrponenass pabGota Nel mo Teme: 1
«CtpoeHue BEILIECTB. XuMuueckas
peaKIus»
Tema 3 BeurecTBa U MX CBOICTBA .
22 Merasl. 1 TIICXD, koJmekums

MeTaJulbl,
JNEKTPOXUMHUYECKUN
ps HAaPSDKEHUS




MCTaJJIOB

23 Hemeramnel. I[ICXD, xomiekus
HEMETaJlIbl
24 Heoprannueckue u OpraHUYecKHe Munu nabopatopuu
KHCJIOTBI. Kosnekuu kucior
25 Heoprannueckue u OpraHUYecKue Munu nabopaTtopun
OCHOBAaHHs. Kosekuuun ocHOBaHMM
26 | Heopranmueckue u OpraHMYecKue
aM(pOTEepHBIC COCTUHCHHUS
27 Comu. Munu nabopaTopum.
Komneknuu coneit
28 [TpakTuueckast padora Ne «BemecTBa u ux
CBOMCTBa»
29 [ToBTOpEeHue 1 0600IIICHIE TEMBI Munu nabopatopuu
30 | KontponpHass pabGora Ne2 mo Teme:
«BemecTBa 1 UX CBOWCTBa»
['maBa 4. XuMusi 1 COBpeMEHHOE 00IIEeCTBO
31 Xumunyeckass TexHoJsiorus. [IpousBoactBo
aMMHaKa U METaHOJA.
32 XuMHUecKasi FpaMOTHOCTh KaK KOMIIOHEHT
o011ei KyJIbTYphI YEJIOBEKA
33 [loBTopenne wu  oboOmeHue  Kypca.
[TonBenenne UTOroB y4eOHOTO roja.
34 [loBTopenne wu  oboOmeHue  Kypca.
[TonBenenne UTOroB y4eOHOTrO rojia.
35 Pezepn




