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IHosicHuTE/IbHAA 3alIUCKA
Pabouas mporpamma mo xumuu Juis 11 kimacca pa3paboTaHa Ha OCHOBE HOPMATHBHBIX JOKYMEHTOB U

y4eOHO-METOIMYECKOro 00eceueH s pearu3aliy IpoTrpaMMbl:

1. ®enepanbublii 3ak0H 0T 29.12.2012r. Ne273 —D3 «O6 obpazoanun B Poccutickoit @eneparum.

2. denepanbHBIA TOCYAapCTBEHHBINA 0011€00pa30BaTEIbHBIN CTAHIAPT CPEAHETO OOIIero 00pa3oBaHUs
(nmpuka3 MunoOpHayku P® ot 17.05.2012 Ne413)

3. Ilpumepnas mporpamma cpeaHero oomiero oopa3oBaHHs M0 XUMHH M aBTOPCKOH MporpaMma Kypca
xumun 11 10-11 xmaccoB 00meoOpa3oBaTebHBIX yapekaeHui(0a30Bbiii ypoBenb) O.C. ['abpuensH,
N.I". Ocrtpoymos. (2019 rona).

4. Ilpuxaz MunucrepctBa npocseuienuss PO or 20.05.2020 Ne 254 «O06 yrBepxaenuu Ilopsaka
dbopmupoBanusi (QeACPATBHOTO TEpPeYHs YYeOHHUKOB, JIOMYIICHHBIX K HCIIOJIB30BAHUIO TIPU
peanu3ai UMEIOIINX TOCYJapCTBEHHYIO aKKpPEeJIUTAIMI0 00pa30BaTeIbHBIX IPOTPaMM HadaIbHOTO
00111eT0, OCHOBHOTO OOIIIET0, CPEIHEr0 00IIEeTr0 00pa30BaAHUS.

5. OcHoBHas oOpa3oBaTesibHas Iporpamma cpeaHero oodmero odpazosanust MBOY XKupnosckas COII
10-11 xkmacc ®I'OC

6. YueOnsrit mman MBOY Xupnosckoit COIL

[Tonoxxenne MBOY Xupnosckoit COILI o paboueit mporpamme yd4eOHOTO TIpeIMeTa, Kypca.

~

['naBHbIE Yenru cpeonezo oousezo 0Opazoeanus COCTOAT:

1) B mpuoOpeTeHHMH 3HAHUWH, YMEHUH W CIIOCOOOB JAEATEIBHOCTH, CHOCOOCTBYIOMIMX (HOPMHPOBAHHIO
L[EJI0CTHOTO MPEACTABIEHUS O MUPE;

2) B pa3BUTHH OIBITA PA3HOOOPA3HOM NEATEIILHOCTH, CAMOIIO3HAHUS U CAMOOTIPE/ICTICHNS;

3) B OCO3HaHHOM BBIOOpE WHIMBHIYaJbHON 00pa30BaTENBHON TpaekTOpuH U TMPO(HECCHOHATBLHON
NeSITeIbHOCTH.
Bonbiioit Bkaa B TOCTHKEHUE 3TUX LIeNell cpeHero o0iiero oopa3oBaHuUsl BHOCUT UZYUEHUE XUMUU,

KOTOpO€ MPU3BAHO ofecneuums.

1) dopmupoBaHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpA, B KOTOPOW CHCTEMa XUMHYECKAX 3HAHUIN
SABIIAETCA € BAKHEUIINM KOMIIOHEHTOM;

2) pa3BUTHE MHTEIICKTYaJIbHOTO U HPABCTBEHHOTO MOTEHIIMAIA CTAPIICKIACCHUKOB, (POPMHUPOBAHKE Y HIX
HKOJIOTMYECKU IPaMOTHOTO B y4eOHOH U NpodecCHOHaNbHON AEITETbHOCTH, a TAKXKE B OBITY;

3) oco3HaHUE y CTAPIICKIACCHUKOB HEOOXOMMOCTH B PA3BUTHU XUMUHU U XUMHUYECKOHN MTPOMBIIIICHHOCTH,
KaK MPOU3BOAUTEIHHON CHIIBI OOIIECTBA;

4) noHMMaHHEe HEOOXOIUMOCTH 0E30TaCHOT0 OOpAIllCHHs C BEIECTBAMH M MaTepHaIaMH, HCIIOJIb3yeMbIMH
B Mpo(ecCHOHANBHOM U MOBCEAHEBHOMN KU3HMU.

OcobGeHHOCTH cojaepkaHUs OOydeHHUS XUMUHW B CpenHed (TOJHOHM) IIKojJe OOYCIOBJICHBI
crenu(prKoi XUMUU KaK HAyKU W MOCTaBIEHHBIMU 33a7auaMu. OCHOBHBIMH MPOOJIeMaMU XUMUHU SIBISIOTCS
M3Y4YE€HHE COCTaBa M CTPOCHHUS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHHS, MOJyUYE€HUE BELIECTB C
3aJJaHHBIMH CBOMCTBaMU, UCCIIEOBAHNE 3aKOHOMEPHOCTEH XUMUYECKHUX PEAKINI 1 MyTei yInpaBlieHUs UMU
B LIEJISIX MOJTyYEHUS BEUIECTB, MaTEPHUAIIOB, SHEPTUH.

[ToaToMy B mporpaMmMe Mo XMMHUH HAILIUTA OTPaKEHHE OCHOBHBIE COJIEPKaTEIbHbIE JINHUU:

- BEIIECTBO — 3HAHUSA O COCTABE M CTPOCHHH BEIIECTB, UX BAKHCHIIHMX (DU3UYECCKHUX M XUMHUYCCKUX
CBOMCTBaX, OMOJIOTUYECKOM JICHCTBUHY;

- XUMUYECKasl peakIusi — 3HaHUS 00 YCIOBUAX, B KOTOPBIX MPOSIBISIOTCS XMMUYECKHE CBONCTBA BEIIECTB,
0 croco0ax yrpaBJICHUS] XAMHUECKUMH MPOIECCAMHU;

- IPUMCHEHUE BEIIECTB — 3HAHMS U OIBIT MPAKTHYCCKOMN JCATEIBHOCTH C BEIIECTBAMH, KOTOPbIE HanboJee
94acTO YMOTPEOJISIOTCS B MOBCEIHEBHOM JKWU3HH, IUPOKO HCIOJB3YKOTCS B MPOMBINIICHHOCTH, CEIbCKOM
XO03S1CTBE, HA TPAHCIIOPTE;

-SI3bIK XMMHHM — CHCTEMa Ba)KHCHIIMX TOHSATUH XHMHUU W TEPMHUHOB, KOTOpPhIE HX 0003HAYAIOT,
HOMEHKJIATypa HEOPraHMYECKUX BEIICCTB, T. €. UX Ha3BaHUs (B TOM YHCJIC TPUBHAJIbHBIC), XUMHUCCKUE
(bopMyIbI ¥ ypaBHEHHUsI, a TAK)KE NpaBUiia MepeBoia HHPOPMAIIUU C €CTECTBEHHOTO sI3bIKa HA SI3bIK XMMUU U
obpaTHo.




PaGouas mporpamma aiist 11 knacca pazpaboTtana B cooTBeTcTBUM ¢ Y4eOHBIM miaHoM MBOY XKupHoBckas
COILII cpennero obmiero ooOpazoBaHusL..

N3yuyenne xumuu Ha 0a30BOM YpPOBHE alpHOPU HE FOTOBUT CTapIIEKIACCHUKOB K crade EI'D mo
xuMmuH. [loATOMy B IOCTpOEHMM Kypca HCIOJIb30BAaH AHMPONOYEHMpuyeckuli nooxod, NPU KOTOPOM
oOy4yeHHe TpeAMETy NPOMCXOJUT Ha OCHOBE y4€Tra HMX MHTEPECOB, CKIOHHOCTEH M OCOOCHHOCTEH.
CopnepxaHue Kypca BBICTPOEHO JIOTUYHO U JOCTYIIHO B COOTBETCTBUM C CHCTEMHO-AEATEIbHOCTHBIM
MOJXOJIOM Ha OCHOBE Hepapxuu y4eOHbIX mpobsieM. B 11-om kiacce B kypce oOiel XuMUM BHaudaje
yyaluecs: 3HaKOMATCS MOCIETHUMHE JIOCTHKEHUSAMHU B 00IaCTH M3y4eHUS] aTOMa, Y3HAIOT O COBPEMEHHBIX
METOJIaX MO3HAHUS CTPOEHMS aToMa, YIIIYOJISIIOT M pacIIMpSIOT 3HAHUS, MOJYYEHHbIE B Kypce OCHOBHOM
LIKOJIBI, O CTPOEHUU aToMa U BelllecTBa Ha ocHoBe [lepuoauueckoro 3akoHa u Ilepuoanueckoit cucremsr /1.
N. MenneneeBa, 00 oOUIMX CBOMCTBAaX KJIACCOB OPraHMYECKUX U HEOPraHMYECKUX COEIMHEHUH (KUCIIOT,
OCHOBAaHUMH, aM(POTEPHBIX COECIUHEHHI) B CBETE TEOPUHU IJIEKTPOJIUTUYECKON AUCCOLMALMUA U MPOTOHHOU
teopun. Jlanee paccmarpuBaeTcs Kiaccu(UKalpsg ~XUMUYECKUX pEakuil B OpPraHUYecKkor U
HEOpPraHMYeCKOM XuUMHUU. 3aBeplliaeT Kypc 3HAKOMCTBO CTAapUICKIACCHUKOB C IEPCHEKTHUBAMH Pa3BUTHUS
XMUMHMUYECKON HayKM M XHMHUYECKOTO IPOM3BOJCTBA, C MpoOJieMaMU OXpaHbl OKpYXKarolled cpelnpl OT
XMUMHMUYECKOTO 3arpsi3HEHUS U MyTSIMH UX PELICHUS.

[To xanennapuomy rpaduky Ha 2021-2022 y4ueOnbiii roa 34 yuebnsle Henenu. M3yueHnue kypca
oTBOAMTCA 1O | 4aca B Henento.34 yaca B roJ1 CorylacHO yTBEPKJIEHHOMY PaCIMCaHUIO YPOKOB B 11
KJ1acce 3arutanupoBano 33 vaca. [Iporpammusiii Matepuan B 11 kimacce OyaeT mpoiiieH MOJTHOCTHIO,
HEJOCTArOIIME Yachl 6y21yT KOMIICHCUPOBAHBI YIINIOTHCHUEM YaCOB, BBIJICJICHHBIX HA UTOT'OBOC
MOBTOpPEHUE Kypca.

IlinannpyemMblie pe3yJibTaThl 0CBOCHUs Kypca xumun 11kiacce .
BpinycKHUK Ha 02a30BOM YPOBHE HAYUYMTCS:

- pacKpbIBaTh Ha MpHUMEpax poJib XUMHUH B (POPMHpPOBAHUHM COBPEMEHHOW HAaydyHON KapTUHBI MHUpa U B
MPAKTUYECKON JeSITeTbHOCTH YEJIOBEKa;

- IEMOHCTPUPOBAThH HAa MPUMEPAX B3aUMOCBSI3b MEXKAY XUMHUEH U IPYTUMH €CTeCTBEHHBIMU HayKaMH;

- moHmMarth ¢uznueckuii cmbicn Ilepuommyeckoro 3akona J[.M. MenneneeBa u Ha €ro OCHOBE
O0OBSCHATH 3aBUCUMOCTh CBOMCTB XUMHUUYECKHUX JIEMEHTOB U 00pa30BaHHBIX UMM BEIIECTB OT AJIEKTPOHHOTO
CTPOCHHS aTOMOB;

- OOBSICHATH MPUYUHBI MHOTOOOpAa3usl BEIICCTB Ha OCHOBE OOIIMX IMPEACTABICHUN 00 MX COCTaBe U
CTPOCHHHU;

- MPUBOJUTH NPHUMEPbl XUMHUYECKHX PEAKIUH, PAaCKpPHIBAIOIIMX XapaKTePHbIC CBOMCTBA THITMYHBIX
MPEACTABUTENCH KJIACCOB OPTaHMYECKUX BEIICCTB C IIEJIbI0 UX UACHTHU(GUKAIMU W OOBSICHEHUs 00JIacTH
MIPUMCHCHHSI;

- IPOTHO3UPOBATh BO3MOKHOCTH IPOTEKAHWUS XMMHYECKMX pEaKIMii Ha OCHOBE 3HAHMM O THIIAX
XMUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

- HMCTOJIb30BaTh 3HAHUSA O COCTaBE, CTPOCHUU M XMMHUYCCKHX CBOMCTBAxX BEIIECTB JJIsi OE30TacCHOTO
MIPUMEHEHHSI B IPAKTHYECKOM EITEILHOCTH;

- MPUBOIUTH IPUMEPHI MPAKTUUYECKOTO UCIIOJIb30BaHUS MTPOYKTOB MepepadboTku HeTH U MPUPOIHOTO
ra3a, BBICOKOMOJIEKYISIPHBIX COSAMHEHU (TTOMMATUIIEHA, CHHTETHYECKOT0 KayuyKa, alleTaTHOTO BOJIOKHA);

- IPOBOJIUTH OMBITHI MO PACIIO3HABAHUIO OPraHMYECKHX BELIECTB: IIMIEPHHA, YKCYCHOW KHUCIOTHI,
HEeMpeeNbHBIX )KHPOB, TIIFOKO3BI, Kpaxmala, OelIKOB - B COCTaBE MUILEBHIX MPOAYKTOB U KOCMETUYECKHX
CPEICTB;

- BIaAeTh TMpaBWJIaMH H TpHeMaMu Oe30macHOi paboThl C XUMHYECKMMH BEUIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;

- YCTaHaBIMBAaThb 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW PEaKIUU U CMEHIEHUS XUMHUYECKOTO
paBHOBECHS OT PA3NUYHBIX (PAKTOPOB C IMETbI0 OMPEICIICHUs ONTUMAIBHBIX YCIOBUN TMPOTEKAHUS
XUMHUYECKUX MPOIIECCOB;

- IPUBOJIUThH MIPUMEPBI TUAPOIHN3A COJIEN B MOBCETHEBHOM KU3HU YETIOBEKA;

- IPUBOJAUTH MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM B MIPUPOJE, TPOU3BOACTBEHHBIX
npolieccax 1 *KU3HEAEATeIbHOCTH OPraHU3MOB;

- TPUBOJWTH TPUMEPHl XUMHUYECKUX PpEaKIUW, PaCKPHIBAIOIIUX OOIIHEe XHUMHYECKHE CBOWCTBA




MPOCTHIX BEHIECTB - METAJIOB U HEMETAIJIOB;

- BIIQJICTh MpaBUJaMH OE30MAaCHOTO OOpAIlleHUs C €IKUMH, TOPIOUYMMU U TOKCUYHBIMU BEIIECTBAMH,
cpeacTBaMu OBITOBOW XUMUU;

- OCYIIECTBJIATh MOUCK XUMUYECKOW MH(OpMAIMK 10 Ha3BAHUSM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM
(dhopMyIiamM BEIIEeCTB;

- KpUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH XUMHUYECKYI0 HWH(POPMAIINIO, COJCPIKAIIYIOCS B
COOOIIEHUSX CPEACTB MaccoBOi nH(popManmu, pecypcax NHTEepHETa, HAYYHO-TTOMYJISIPHBIX CTaThsIX C TOUKH
3peHUsl €CTECTBEHHOHAYYHON KOPPEKTHOCTHU B IENISAX BBISBICHUS OMIMOOYHBIX CYKJIECHUH U (POPMUPOBAHUS
COOCTBEHHO TO3UIINY;

-  TPEICTABISATH MYTH PEIICHUS TJIOOATBHBIX MPOOJEM, CTOSIIUX Tepe] YeIOBEUCCTBOM:
9KOJIOTUYECKHUX, IHEPTeTUUYECKUX, CHIPEBBIX, U POJIb XUMHUHU B PEIICHUH 3TUX TIPOOIIEM.

BpinyckHUK HAa 6a30BOM YpPOBHE MOJYYHT BO3MOKHOCTH HAYUYUTHCS:

- WUTIOCTPUPOBATHh HAa MpPUMEpax CTAHOBJIICHHE M SBOJIOIUIO OPraHUYECKOW XMMHUU KaK HAyKd Ha
Pa3IUYHBIX UCTOPUUECKHUX dTANlax €€ pa3BUTHS,

- UCIIOJIb30BaTh METOJbl HAYYHOTO T[IO3HAHHUS TPU  BBIOJTHEHUH TPOEKTOB W  ydeOHO-
HCCTIEI0BATENIBCKUX 3a/1a4 TI0 M3YYEHHUIO CBOMCTB, CIIOCOOOB TOJIYUCHHS W PACIIO3HABAHUS OPraHMYECKHUX
BEIIIECTB;

- OOBACHATH MPUPOAY U CHOCOObI 00pa30BaHMS XUMHUYECKOW CBSI3U: KOBAJEHTHOW (IIOJIAPHOM,
HETIOJISIPHOW), MOHHOM, METAJUTHYECKOHN, BOJOPOTHON - C IIENIbIO OMPEEICHUS XUMHUYECKONW aKTHBHOCTH
BEIIIECTB;

- YCTaHABIIMBAaTh TEHETUUYECKYIO CBSI3b MEXIY KJacCaMH OPTraHWYECKHX BEIIECTB ISl 00OCHOBAHHMS
MPUHIIATAATEHON BO3MOKHOCTH TOTYUYEHUSI OPraHUYECKUX COCTMHEHHH 3aJaHHOTO COCTaBa U CTPOCHUS,

- YCTaHABJIMBAaTh B3aMMOCBSI3U MEXIy (haKTaMu M TEOpPHEH, MPUYUHON U CIEACTBHUEM IIPH aHAIN3E
MPOOJIEMHBIX CUTYAITUi U 000CHOBAHWUY MTPUHUMAEMBIX PEIICHU HA OCHOBE XMMUYECKUX 3HAHUM.

JInuHOCTHBIE, MeTaNlpeAMeTHbIE U NIpeAMeTHbIEe Pe3yJIbTAThl 0CBOEHHUSI Kypca

OO0ydeHne XUMHH B CpeHEN 1IKoJIe Ha 6a30BOM YPOBHE 10 JAHHOMY KYpCY CIIOCOOCTBYET TOCTUKEHUIO
00yUaIOUTUMUCS CIEAYIOIIUX JIUYHOCHIHBIX Pe3)IbMaAm0é.

1) uyBCTBa TOPIOCTH 3a POCCHICKYI0 XMMHYCCKYIO HAyKy M OCO3HAHHME POCCHICKON TIpakIaHCKOH
UJCHTUYHOCTU — 8 YEeHHOCHMHO-0PUEeHMAayUoOHHOU cepe;

2) 0co3HaBaTh HEOOXOJUMOCTh CBOEH IMO3HABATEIBHOW [ESITEIBHOCTH M YMEHHE YIPABISATH €I,
TOTOBHOCTb M CIIOCOOHOCTh K CaMOOOpPa30BaHUIO HA MPOTSDKEHUU BCEH KU3HU; MOHUMAaHHE BaKHOCTH
HEMpephIBHOIO 00pa3oBaHusi Kak (akTopy yclmemHod mnpodeccuoHaNbHON U 0O0IIEeCTBEHHOU
NeSITeNIbHOCTH; — 6 No3HaeamenbHoU (KOTHUTUBHOM, HHTEIUIEKTYalIbHOM) cghepe

3) TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY [aibHEHWIEH 00pa30BaTENIbHON TPACKTOPUU WIH Chepsbl
npodecCuoHaANBHOM IESATENBHOCTH — 8 Mpy008oll cepe;

4) HempusTHE BPEAHBIX MPHUBBIUCK (KYPEHHS, YIOTPEOICHHS AIKOT0JI U HAPKOTHKOB) Ha OCHOBE 3HAHUH O
TOKCHYECKOM W HApKOTHYECKOM JICHCTBUH BEIIECTB — 8 chepe 300posbechepedceHus u 6e30nacHo20
00pasa Hcusnu,

Memanpedmemnbmu pe3yiomamamu OCBOCHHSA BbIITYCKHHUKAMUA CpCI[HCﬁ IOKOJIBI KypCa XWMHUU
SABJIAKOTCA:

1) ucnonvzoéanue OCHOBHBIX METOJOB TO3HAHUA (OMpEAEIeHHe WCTOYHHUKOB YYeOHOW | HaydHOM
uH(popMallUY, TOJy4YeHHe OJTOW HHPopMaImu, e€ aHajdu3, U YMO3AKIIOUYEHUS Ha €ro OCHOBE,
M3TOTOBJICHUE U MTpe3eHTAIMs HHPOPMAIIMOHHOTO MTPOIYKTa; MPOBEACHNE IKCIIEPUMEHTA, B TOM YHCIE U
B TPOIIECCE UCCIIEIOBATEIHLCKOMN ESTENILHOCTH, MOJICIIUPOBAHIE U3y4yaeMbIX 00bEKTOB, HAOMIOICHUE 32
HUMU, UX H3MEpeHue, (pukcanus pe3yinbTaToB) U UX HpuMeHeHue ISl TTOHUMaHUS Pa3UYHbIX CTOPOH
OKpYKaroLEen IeVCTBUTEIbHOCTH;




2) enadenue OCHOBHBIMU HHTCIUICKTYaJIbHBIMH OIEpalusMu (aHaiW3 ¥ CHHTE3, CpPaBHCHHE U
cucreMaru3anus, o0OOIICHHEe M KOHKpETH3alus, KiaccHu(UKAus W TOWCK aHAJIOTOB, BBISBICHHE
MIPUYMHHO-CIIEJICTBEHHBIX CBs3EH, (DOPMYINPOBKA TUIIOTE3, HX MPOBEPKA U (POPMYIUPOBKA BHIBOJIOB);

3) nosnanue 0OBEKTOB OKPYKAIOIIETO MHpa B IUIAHE BOCXOXKJCHHUSI OT aOCTPAKTHOTO K KOHKPETHOMY (OT
00I11ero Yepe3 4acTHOE K STUHUYIHOMY);

4) cnocobHocmob BBIABUTATh UACH U HAXOJAUTh CPEACTBA, HEOOXOMMBIC [T UX JAOCTIKCHHUS,

5) ymenue GOpMyIHpPOBATH WETM M ONPEHCIATh 3aJauyd B CBOCH II03HABATEIHLHOW JACATEIHHOCTH,
ONPEENATh CPEICTBA AJIS JOCTHKEHUS LeJIel U pelIeHus 3a1ay;

6) onpeodensmv pa3zHOOOpa3HbIE MCTOYHUKU TMOJYyYCHHUS HEOOXOIUMON XHMMHUYECKOHW HH(POPMAIHH,
YCTaHOBJIEHHE COOTBETCTBUSA COJIEpKaHUs U (OpPMBI NpPEACTaBICHUS HHGOPMAIMOHHOTO MPOIYKTa
ayJIUTOpUU;

7) ymenue TPOIAYKTHBHO OOINAThCS W B3aMMOJCHUCTBOBATH B TPOIECCE COBMECTHOW JIESTEIBHOCTH,
YUUTBIBATh MO3ULIMU JPYTUX YYACTHUKOB JIEATEIBHOCTH, 3((HEKTUBHO paspeniaTb KOHPIUKTHI;

8) ecomoenocmvy K  KOMMYHHKaluu (IPEACTABIATH  PE3yIbTaThl COOCTBCHHOW  MO3HABATEIBbHOM
NeSITeNIbHOCTH, CIBIIIATh U CIIYIIaTh OMMOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO MO3UIIMIO);

9) ymenue WCHOIB30BATH CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAI[HOHHBIX TEXHOJOTHH (mamee —
UKT) B pemieHud KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX M OpPraHM3allMOHHBIX 3a/ad C COOJIIOJICHUEM
TpeOOBaHUN DSPrOHOMHMKH, TEXHMKH O€30IaCHOCTH, THTHMEHBI, pecypcocOepelkeHHs, IpPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€3011acCHOCTH;

10) sradenue SI3BIKOBBIME CPEICTBAMHU, B TOM YHUCIC U SI3BIKOM XUMHU — YMEHHE SICHO, JIOTUYHO U TOYHO
u3JaraTh CBOKO TOYKY 3PCHHUsS, HWCIOJB30BATh aJIeKBAaTHBIC SI3BIKOBBIC CPEICTBA, B TOM YHUCIE W
CHUMBOJIbHBIE (XUMHUUYECKHE 3HAKU, POPMYJIIBI U ypaBHECHHS ).

Ilpeomemuvimu pesynomamamu n3ydeHuss XUMUM Ha 0a30BOM YpPOBHE Ha CTYIEHHU CPEIHEro oOIIero
00pa3oBaHUs SBJISIOTCS CIEAYIOUINE PE3YIbTaThI.

I. B no3naBarteabHO# cdepe:

=

3Hanue (noHuMaHue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaYKHEHIITMX TEOPHA Kypca o0Ieil XMMuH;

no

yMeHue HaAOMIOAATh, ONMCHIBATh, (QPUKCHUPOBATH pe3yAbTaThl MW JielaTh BBIBOJBI Ha OCHOBE
JIEMOHCTPAIIMOHHBIX M CAMOCTOATEIBHO MPOBEAEHHBIX SKCIIEPUMEHTOB, UCHOJb3Ys ISl 3TOTO POAHOMN
(pycckuil UM UHOM) S3bIK U SI3BIK XUMUU;

3. YyMerue KJ'IaCCI/I(I)I/II_[I/IpOBaTB XUMHUUYCCKUC OJICMCHTBI, IIPOCTBIC BCIICCTBA, HCOPraHUYCCKHUEC U
OPraHu4CCKUC COCIUHCHUA, XUMHWYCCKHEC ITPOLICCCHI;

4, YMerue XapaKTCpu3oBaTb O6I_HI/IC CBOI>'ICTB3., MOJIYYCHUC W TPHUMCHCHHC HU3YUYCHHBIX KJIACChI
HCOPraHM4CCKUX U OPraHNu4YCCKUX BCUICCTB U UX Ba)KHEHIITUX HpeHCTaBHTeHCﬁ;

5. onucsleand KOHKPETHBIC XUMHWYCCKHUEC PCAKIIUH, YCIOBUA UX ITPOBCACHUA U YIIPABJICHUA XUMHUYCCKUMU
mponeccamMu;

6. ymeHue TpoBOOUTDH CaMOCTOSTEIbHBIN XUMHYECKHUI OKCIICPUMCHT U Ha6J'IIOI[aTB I[eMOHCTpaI_[I/IOHHHﬁ
OKCIICPUMCHT, CI)I/IKCI/IPOBB.TB PE3YJIbTAThI U ACJIATh BBIBOABI U 3aKJIFOYCHUS 110 PE3YJIbTATaAM;

7. npocHO3UpPOoBANntsb CBOMCTBA HCU3YUCHHBIX BCIICCTB 11O AaHAJIOTUU CO CBOMCTBaAMH HU3YUYCHHBIX Ha OCHOBC
3HaHHUA XUMHYCCKHUX SaKOHOMCpHOCTCﬁ;

8. ompedensmb UCTOYHMKH XMMHYECKOW MH(pOpMALUH, MOIydaTh €€, MPOBOAUTH aHAIU3, U3rOTABJINBATh
MH(GOPMAIIMOHHBIN MPOAYKT U MPEJICTABIATH €T0;




9. ymemb nonv3osamvcs oOs3aTENBHBIMHE CIIPAaBOYHBIMHM MaTepuanamu: Ilepuoguueckoil cucremoit
xuMudeckux osnementoB /[, M. MenneneeBa, TaOmuIeil pacTBOPUMOCTH, DICKTPOXUMHUYECKUM PAIOM

HaIIpSDKEHUH METaJUIOB, PAIOM 3JIEKTPOOTPULATENBHOCTH — JUISl XapaKTEPUCTUKUA CTPOEHHUs, COCTaBa U
CBOMCTB aTOMOB XHUMHUYECKUX 3JeMeHTOB |—IV mepnonoB u 00pa30BaHHBIX UMHU MPOCTHIX M CIIOKHBIX
BEILIECTB;

10. ycmanoénenue 3aBUCUMOCTH CBOWMCTB M NMPHMEHEHHS BXHEUIINX OPraHMYECKHX COEAWHEHHH OT HMX
XMMHUYECKOTO CTPOEHHUS, B TOM YHCJIE U OOYCIOBJIIEHHBIX XapaKTEPOM 3TOr0 CTPOECHUS (IPENENIbHBIM WIH
HENpeJleNbHbIM) M HaJuurueM (YHKIIMOHAJIbHBIX TPYIII;

11. mooenuposanue MONEKyY HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB;
12. nonumarnue XUMUYECKON KapTHHBI MUPa KaK HEOTHEMJIEMON 9acTH IEJIOCTHON HAYYHON KapTHHBI MUpA.

. B neHHoCTHO-OpHeHTaNMOHHOI cdepe — dopMHUpOBaHUE COOCTBEHHOW IMO3UIMU TPU OIIEHKE
MOCJIEACTBUI Ul OKpPY)KAIOIIEeH cpefbl IEATEIbHOCTH YEeIOBEKa, CBA3aHHON C MPOM3BOACTBOM H
nepepaboTKOM XUMUYECKUX TPOTYKTOB;

1. B TpynoBoii chepe — npogederue XUMUUECKOTO SKCIEPUMEHTA; paszsumile HABBIKOB YYEOHOM,
MIPOEKTHO-UCCIIEIOBATEILCKOM W TBOPYECKOW IESITEIHPHOCTU TMPH BHITIOJHECHUH WHAWBUIYATHLHOTO
MPOEKTa M0 XUMHUH,

IVV. B cdepe 310poBoro odopasa :Ku3Hu — co0.1100eHue TIpaBuil 0€30TaCHOTO OOpAIeHHS C BEIIECTBAMH,
MaT€puajlaMu; OKa3aHHEC nepBoﬁ noMoImur HIpu OTpaBJICHUAX, OKOTraX W TpaBMax, IMOJTYYCHHBIX B
pe3ynbTaTe HapyIIEHUS MPaBUJI TEXHUKU 0€30MaCHOCTH MPHU paboTe C BEIIECTBAMHU H JIA0OPATOPHBIM
000pyI0BaHHUEM.

Hcnoab3yembie y4eOHO-MeTOAHYECKHE TMOCOOUSA M JJIEKTPOHHbIE pPecypcehl:
1. Xumus. 11 xmacc: yue6. mus obmeoopasosar. opranmsanuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A.
CrnanxoB. Xumus. 10 kimacc. ba3oBslif ypoBeHs. YueObuuk. — M.: I[IpocBemenue, 2019
2. O. C. I'abpuensn u op. Xumus. 11 xinacc. ba3oBslit ypoBeHb. MeToauueckoe mocooue.
3. O. C. I'abpuensn, C. A. Cnaokos. Xumus. 11 kinacc. ba3zoBerit ypoBeHs. Pabouast TeTpaip.
4. 0. C. I'abpuensan, U. B. Tpueyouax. Xumus. 11 xnacc. bazoBblit ypoBEHb.
5. DnekrponHas popma yaeOHHKA.

Conep:xxanue ydeOHoro kypca 11 kiaacca
Paznien 1. TeopeTrueckre OCHOBBI XUMHUHU. ATOM.
Crpoenue BeliecTBa. 9 4
OcHoBHbIE cBeleHHsI 0 cTpoeHuM aroma. CTpoeHHe aTtoMa: cOCTaB siApa (HYKIOHBI) U SJIEKTPOHHAS
obonouka. Ilonarue o0 m3oromax. lloHATHE O XMMHMYECKOM OJIIEMEHTE, KaK COBOKYIIHOCTH aTOMOB C
OJIMHAKOBBIM 3apsIOM sipa.
IHepuonuyeckass cucrema xumMudeckux dvieMeHToB JI. M. MenpaeseeBa B cBere CBere y4YeHHs O
cTpoeHnu aromMa. Ousndeckuii cMbIcs TpuHATOW B Tabmuie [[. 1. MenaeneeBa CUMBOJIMKH: TIOPSIKOBOTO
HOMEpA IEeMEHTa, HOoMepa Mepuoaa U HoMmepa rpynmbl. [IoHATHE 0 BaJIeHTHBIX AekTpoHax. OToOpakeHue
CTPOEHHUSI DIEKTPOHHBIX O00O0JIOYEeK AaTOMOB XHMMHUYECKHX OJJIEMEHTOB C TIOMOIIBIO AIEKTPOHHBIX U
AMEKTPOHHO-TpapuuecKkux hopmyi.
OObsicHeHHE 3aKOHOMEPHOCTEH WM3MEHEHHs CBOWCTB 2JIEMEHTOB B MEpPUOJAX M TPyNHax MepuoandecKoin
CUCTEMBI, KaK CJIEJICTBHE UX AIEKTPOHHOTO CTPOCHHUSI. DINEKTPOHHBIE CEMENCTBA XMMUYECKUX 3JIEMEHTOB.
CpaBHenne Ilepnoguyeckoro 3akoHa M TEOPHH XHMMHYECKOI0 CTPOCHHSI HA (PHJI0CO(CKOIl OCHOBE:
NPEANOCHUIKA OTKpbITUA [leproguueckoro 3akoHa M TEOPUM XUMHUUYECKOIO CTPOCHUS OPraHUYECKUX
COEIMHEHUH; pOJIb JUYHOCTHM B HCTOPUM XMMHUH; 3HAUEHHE IMPAKTUKUM B CTAHOBIEHUU U PA3BUTUU
XUMUYECKUX TEOPUIL.
HNonnasi xuMu4eckasi CBSI3b U HOHHbIE KpPUCTAJIMYeCKUe peméTku. KaTnoHbl U aHUOHBI: UX 3apsiibl U
KIaccU(UKaIMA 0 COCTaBy Ha MpocThie U crnoxHble. [IpencraButenu. [loHsTHe 00 MOHHON XUMUYECKON
cBsi3u. VoHHas KpucTauiMueckass pemérka W (U3MuecKue CBOWCTBAa BEIIECTB, OOYCIOBICHHBIE ITHUM
CTPOEHHUEM.




KoBanenTHasi xuMHUecKasi CBSI3b. ATOMHbIEC M MOJICKYJISIPHbIe KPHCTAL/IMYeckne pemiéTku. [lonarue
0 KOBAJIEHTHOM CBSA3H. DJIEKTPOOTPULIATEILHOCTD, HEMOJSAPHAS U MOJISIpHAsl KOBaJIEHTHBIE CBsi3U. KparHocTh
KOBAJICHTHOU CBSI3U. MeXxaHU3Mbl 00pa30BaHMs KOBAJICHTHBIX CBsI3€i: OOMEHHBIN U JOHOPHO- aKIENTOPHBIM.
ITonspHOCTH MOJIEKYIIBI, KaK CJICICTBHUE IOJISIPHOCTH CBS3U M I'eOMETpUU MOJIeKyilbl. Kpucramimueckue
pEelETKM C OTUM THUIIOM CBSI3M: MOJIGKYJIISIpHBIE M aTOMHble. (Du3MYecKue CBOWCTBA BEIIECTB,
00yCIIOBIIEHHBIE TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
Meraindeckas cBs3b. [IoOHATHE O METAIIIMYECKOMN CBA3U U METAUIMYECKUX KPUCTALNINYECKUX PEIETKAX.
@u3nyecKue CBOMCTBA METAJUIOB HA OCHOBE MX KPHUCTAUIMYECKOro cTpoeHusd. [I[puMeHenne meraiioB Ha
OCHOBE UX CBOWCTB. UEPHBIE U IBETHBIE CILIABBI.
Bopopoanass xumuuyeckasi CBfA3b. MEXMOJIEKYISIpHAsT W BHYTPUMOJIEKYJSIpHAs BOJOPOJHBIE CBS3H.
3HayeHHE MEKMOJIEKYIISIPHBIX BOJIOPOIHBIX CBSA3EH B IPUPOJIE U KU3HU YEJIOBEKA.
IHonumepsl. IlomyueHne noiMMEpOB peakUUsMU IOJMMEPU3ALMM W NOJUKOHJACHcAuuu. BakHelmue
MIPEACTABUTENMN IUIACTMACC M BOJIOKOH, HX IIOJy4eHHE, cBoWcTBa M npuMmeHeHue. [lonarme o
HEOPraHUYECKUX MOJIMMEPAX U UX MPEIACTAaBUTEIN.
Mucnepcublie cucremsl. [loHdaTue o aucnepcHol ¢a3e M TUCHEPCUOHHON cpene. ArperaTHoe COCTOSTHUE
pasMep dvactull ¢as3bl, KaKk OCHOBa Ui KilacCU(UKALMU JUCHEPCHBIX CUCTEM. OMYIbCHM, CYCIEH3HUHU,
a’po30JId — TPYNIbl TPyOOAUCIIEPCHBIX CUCTEM, HUX MPEICTAaBUTENH. 30JIM U TeId — TPYIIbI
TOHKOJMCIIEPCHBIX CUCTEM, UX IpeacTaBuTend. [IoHaTHE O CMHEpE3nCce U KOAaryJsUN.
Jemoncmpayuu. Ilepuonnyeckoil cucteMsl XuMH4Yeckux snemMeHToB [[. M. MenpaeneeBa B pas3IMUHBIX
¢dopmax. Mojenb MOHHOM KpUCTANIMYECKOW PEelETKH Ha MpUMepe XJopuia Harpus. MuHepasbl ¢ 3TUM
THUIIOM KPHUCTAJUIMYECKON PEMIETKON: KaJIBIUT, TaIuT. MOJENIn MOJIEKYIIPHON KPUCTAINYECKON PEIIETKH
Ha MPUMEPE «CYXOTO JIbJIa» WM MOAa U aTOMHOM KPUCTAINIMYECKON pemI€TKN Ha MpUMepe anmasa, rpapura
WK kBapua. Mojenb MossipHOTO 00bEéMa raza. Mojenu KpUCTaJUIMUeCKUX PeHIETOK HEKOTOPBIX METAJIOB.
Konnexkuu 06pa3iioB pa3iMyuHbIX AUCIIEPCHBIX cucTeM. CHHEPE3HUC U KOAryIAlns.
Jlabopamopuwvie onvimoi. KOHCTPYHPOBAHME MOJCIH METAJUIMYECKOM XuUMH4YecKoil cBsi3u. [lomyueHne
KOJUIOMJIHOTO pacTBOpa KypHMHOIO O€Jika, MCCIEJOBAaHUE €ro CBOMCTB € MOMOLIbIO JIA3€PHOM YKa3KU U
IIpOBE/IeHUE €ro aeHarypauuu. llomydeHue SMyIbCHUM PpAcCTUTENBHOTO Macila M HalOmrofeHue 3a eé
paccioenueM. [lomydeHue cycreH3nn «M3BeCTKOBOIO MOJIOKa» U HAOMIOICHHE 3a e€ ceMMEHTaIUeN.
Paznen 2. Xumnueckue peakuuu. 129

Knaccnpukamusi XaMHYeCKUX peaKkiuii. AJUIOTpONM3aIis U N30MepHU3alns, Kak peakiuu 0e3 N3MEHECHHS
cocTaBa BelecTB. AyutoTponus u e€ npuuuHbl. Knaccudukamus peakuuii Mo pa3aIudyHbIM OCHOBAHHSIM: 10
YHCIy U COCTAaBy PEareHTOB U MPOAYKTOB, MO (ase, Mo UCHOJIb30BAHHUIO KaTalu3artopa Wik GepMeHTa, 1o
terioBomy 3 dekty. TepmoxuMuueckrue ypaBHEHUS PeaKIuil.

CkopocTh XHUMHMYECKHX peakuuil. PakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMHUYECKUX PEAKIUN:
MpUpOJa pearupyrolIux BEIIECTB, TEMIIEpaTypa, IJIOMIAlb UX CONPHUKOCHOBEHMS PEarupyrollnuX BELIECTB,
WX KOHIEHTpalus, MPUCYTCTBHE Karanuzaropa. [lonartue o karamuze. DepMeHTHI, Kak OHOJIOTHYECKUE
KaTanu3aropbl. IHTMOUTOPEI, KaK «aHTOHUMBD) KaTaJIU3aTOPOB M UX 3HAUCHUE.

XuMH4YecKoe paBHOBecue U cmocodObl ero cmemenus. Krnaccudukanus XUMHYECKHX peakIMil o
npu3Haky ux HanpasieHus. [lousTue 06 0OpaTUMbIX peakusaX U XUMUYecKoM paBHoBecuu. [Ipunimmn Jle-
[latense U crnocoObl cMEUIEHUS] XUMUYECKOTO paBHOBecus. OOIas XapakTepUCTHKA PEaKIHil CHHTE30B
ammuaka 1 okcuaa cepol(VI1) u paccMoTpeHre ycioBHil cMelIeHUs X paBHOBECHUS Ha MPOU3BOJICTBE.
I'maposm3. OOparumblii W HeEOOpaTHMMBIA THAPOIAM3bL. [Haponu3 comneid u ero Tumbl. [uaponus
OpraHMYeCKUX COEJAMHEHWH B IKUBBIX OPraHU3MOB, Kak OCHOBa oOMmeHa BemlecTB. [lonstne 00
SHEPreTUYeCKOM OOMEHE B KIIETKE M POJIU TUIPOJIM3a B HEM.

OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu. CTerneHb OKUCICHHUS W €€ ompeeNeHue mo QGopmyaam
OPraHMYECKUX U HEOPTraHWYECKHUX BEIIECTB. DJIEMEHTHI U BEIIECTBA, KAK OKUCIUTEIN U BOCCTAHOBUTEIH.
[lonatue o mporeccax OKUCIEHHUS U BOCCTaHOBIEHUs. COCTaBIE€HNE YPABHEHUI XUMHYECKUX PeaklMil Ha
OCHOBE JIIEKTPOHHOTO OanaHca.

JIEKTPOJIU3 PACILIABOB M PACTBOPOB JJIEKTPOJHUTOB. XapaKTEPUCTUKA AIEKTPOIN3a, KAK OKUCIUTENBHO-
BOCCTAaHOBUTENBHOTO TMpolecca. OCcoOOEHHOCTH JMEKTPOIIN3a, MPOTEKAIOIIET0 B PAacTBOPAX 3JIEKTPOIUTOB.
[IpakTyeckoe NPUMEHEHUE DJIEKTPOIM3A: IMOJMYYEHUE TaJON€HOB, BOJOPOJA, KHUCIOPOJA, IIEIOYHBIX
METAJJIOB U IIEJIoYeH, a TaKKe AJIIOMUHUSA DJEKTPOJM30M paCIIaBOB U PACTBOPOB COEIMHEHHMHA 3THX
snemMeHTOB. [ToHATHE O raTbBaHOIIACTHKE, TAIbBAHOCTETUH, pa)MHUPOBAHUYU [IBETHBIX METAIIJIOB.




Jlemoncmpayuu. PactBopeHre CepHOUM KUCIOTHI M aMMHUAYHOUW CENIUTPHI M (PUKCAIUS TEIUIOBBIX SIBICHUN
JUIsL OTUX TNPOLEeccOoB. B3auMOEHCTBUSA pPacTBOPOB COJISHOM, CEPHOM M YKCYCHOM KHCIOT OJUHAKOBOU
KOHILIEHTPAllMM C OJIMHAKOBBIMU KyCOUKaMHU (IpaHylaMH) LIMHKA U B3aUMOJEMCTBHE OJIMHAKOBBIX KYCOUKOB
pa3HbIX METauIOB (MarHus, LIMHKA, JK€JI€3a) C paCTBOPOM COJISHOM KHCJIOTHI, KaK IpUMEp 3aBUCUMOCTH
CKOPOCTH XMMHUYECKUX PEakIHil OT MpUpOAbl BellecTB. B3aumopaeiicTBie pacTBOPOB THOCYIb(aTa HATPHS
KOHLIEHTpAallMM W TEMIIepaTypbl C pPacTBOPOM CEPHOM KHUCIOTBL. MOJENIUPOBAHUE «KHUIIALLEIO CIOS».
Hcnonp30BaHue HEOPraHUYECKUX KaTallu3aTopoB (CoJIel xkele3a, Hoaua Kajlusd) U MPUPOIHBIX OObEKTOB,
coZiep Kalux Katanasy (CeIpoe Msico, KapTodenp) Ui pa3siokeHus IepOKCcHIa BoIopoaa. B3aumonaenicTeue
IIMHKA C COJISTHOM KHCIIOTOM HUTpATOM cepedpa, KaKk MPUMEPhl OKUCITUTEILHO-BOCCTAHOBUTEIILHOM peaKIIuii
n peakuuun obOmeHa. KoHcTpyupoBaHue Mojenu snekTponuszépa. BuaeodparMeHT ¢ NpOMBIIIIEHHON
YCTaHOBKHU JJISl TIOJYYEHHUS aTlOMUHUS.

Jlabopamopusvie onvimer. Vnntoctpauus mnpaBwia beprosie Ha MpPaKTHKE — MOPOBEACHUE PEAKIUU C
o0Opa3oBaHHEM OcCaJlKa, ra3a U BoJbl. [ eTeporeHHbll KaTaau3 Ha MpUMepe pa3jiokKeHUs MePOKCcHia BOJI0poia
B TIPHCYTCTBHHM jauoKcuaa Mapranna. CmemeHne paBHoBecust B cucteme Fe®™ + 3CNS™ «» Fe(CNS)s.
HcnpiTanne  wHAMKaTOpaMU  cpelbl  pacTBOPOB  coJied  pa3iuMyHbIX  TUMOB.  OKHUCIUTENIBHO-
BOCCTAHOBHUTENbHAS peakluss W peakiuss oOMeHa Ha NpuUMepe B3aUMOJICHCTBUS PAacTBOPOB cCynbdara
meau(Il) c s)xeme3oM U pacTBOPOM IIETIOUH.

Ilpakmuueckaa paboma. PenieHne S5KCIEpUMEHTAIBHBIX 33/1a4 110 TeME « XMMHUYECKask PEaKLUsD».

Pazgen 3. BemecTBa n ux cBoiicTBa. 9u.
Metaibl. Ou3ndecKkrue CBOMCTBA METAIIIIOB, KaK (PYHKIIHMSI UX CTpOeHHUs. J(eleHrne MeTauioB Ha TPYIIBI B
TEXHUKE U XUMHUH. XMMHUYECKHE CBOMCTBA METAJUIOB U AIICKTPOXUMHUYECKUN Pl HanpsbkeHuil. [lonstue o
METaJNIOTEpMUH (aTIOMUHOTEPMUU, MAarHUETEPMUU U JIP. ).
Hemerasuibl. baaropoansie rasosl. Hemeraiuiel kak okucnurenu. Hemeramibsl kKak BoccTaHOBUTENU. Psn
ANIEKTPOOTpHIIATEIbHOCTU. HEepTHBIC WK OJIaropoHbIe Ta3bl.
Kucsiorsl Heoprannyeckue U opranuyeckune. KucioTsl ¢ TOUKH 3p€HHUSI aTOMHO-MOJIEKYISIPHOTO YUYECHHUSI.
KucnoTsl ¢ TOUkM 3peHUs] TEOPUU SIEKTPOTUTUUECKON AUcconranui. KuciaoTsl ¢ TOUKU 3peHUs TPOTOHHOM
Teopuu. O0mue XuMUIeCKUe CBOMCTBA KUCIIOT. Kiaccudukanusi KucioT.
OcHoBaHUSI HeopraHm4veckue M opranuvyeckue. OCHOBaHHMS C TOYKH 3PEHUS ATOMHO-MOJEKYJISIPHOIO
ydyeHusa. OCHOBaHUSI C TOYKH 3PEHUS TEOPHUM IIEKTPOIUTHUYECKOW aucconuanv. OCHOBaHUS C TOYKU
3peHHsi MPOTOHHON Teopuu. Kiaccudukanus OCHOBaHMNA. XWMHUYECKHE CBOWCTBA OPraHUYECKHX U
HEOpPraHUYECKUX OCHOBAHUH.
AM@oTepHble CcOeIMHEHUs] HeOpraHuveckue u opranmyeckme. Heopranwmueckue amdorepHbIe
COCMHEHMS: OKCHIbl M THAPOKCHUIBI, — HX CBOMCTBAa W TOJIyueHHE. AMQOTEpPHBIE OpPraHUYECCKHE
COCIMHEHMS HA IPUMEPE aMUHOKHUCIIOT. [lenTuapl U nmenTuaHas CBs3b.
Comu. Knaccudukanus coneir. KEctkocTh Boabl M crocoObl e€ ycTpaneHus. Ilepexon kapbonara B
rUApokapOoHar u ooparHo. OOIIMEe XUMHUUECKUE CBOMCTBA COJIEH.
Jemoncmpayuu. Konnexkuuss metamioB. Kosnekiusa HemeTtauioB. B3auMopeicTBre KOHIEHTPUPOBAHHOM
a30THOM KHCJIOTBI C MeAbl. Bcemblllika TepMUTHOW cMecd. Bcemblmika 4yépHoro mopoxa. BeiTecHeHue
raJjoreHoB W3 MX pacTBOPOB JApPYrMMHU TajlorTeéHaMH. BzaumopelicTBre NapoB KOHLIEHTPUPOBAHHBIX
PacTBOPOB COJISTHOM KUCIIOTHI U aMMHUaka («IpIM 0e3 orus»). [lonmyyeHne ammuaka u u3ydeHUE €ro CBOICTB.
Paznuunble cayyan B3auMOACUCTBUS PACTBOPOB COJIEH alIFOMUHMS €O 11EN0Ubt0. [lomyyenue xEcTkoil BobI
U YCTpPaHEHHUE €€ HKECTKOCTH.
Jlabopamopnsie onvimoi. 1lonydyeHue HEpaCTBOPUMOIO THAPOKCHUJIA U €r0 B3aUMOJIEWCTBUE C KUCIOTOM.
HccnenoBanne KOHIEHTPUPOBAHHBIX PACTBOPOB COJITHOW M YKCYCHOW KHUCIIOT KalleJIbHBIM METOAOM MPU UX
pa3zbaBnenun Bomou. Ilomydyenuwe amdoTepHOro ruApokcHIa W U3ydyeHHEe ero cBoiicTB. [IpoBeneHue
Ka4eCTBEHHBIX PEAKIINI IO ONPEIEICHUIO COCTaBa COMH.

Ilpakmuueckaa paboma. Penienne 3KciepUMEHTANbHBIX 33]1a4 110 TeMe «BeriecTBa u ux cBOMCTBay.

Paznen 4. Xumus u coBpeMeHHOE 0011ecTBO .3 U.

IIpousBoacTBo amMuaka u MeraHoJa. [loHATHE O XUMHUYECKON TEXHOJOTHU. XUMHUYECKUE PEAKIUU B
MPOU3BOJICTBE aMMHUaka u MeraHona. OOmas KiacCH(pHUKAIIMOHHAS XapaKTePUCTHKA PEeakiuii CHHTe3a B
MPOU3BOJCTBE 3TUX MNPOAYKTOB. HayuHble NpPUHIMIBI, JEXKAallUe B OCHOBE MPOM3BOJICTBA aMMHUaKa M
MeTtaHosaa. CpaBHEHUE ITUX MPOU3BOCTB.




XumMu4deckas IrpaMOTHOCTb KaK KOMIIOHCHT oﬁmeﬁ KYJbTYPbI Y€JI0BEKA. MapKI/IpOBKa YIIAKOBOYHBIX
MaTcpHraJioB, IJICKTPOHUKU U OBITOBOM TCXHHUKH, SKOJOTMYIHOI'0 TOBAapa, MPOAYKTOB IMUTAHUA, STUKCTOK IIO

YXOZy 3a OJICKJIOM.

Jemoncmpayuu. Mopeinb TPOMBIIIJIEHHOW YCTAaHOBKHM IOJIYYEHUS CEPHOM KHCIOThI. MoJienb KOJOHHBI

CHHTE3a aMMHaKa. Buaeo(pparMeHTsl U CIaiibl O CTETIEHU SKOJOTHYECKONH YHCTOTHI TOBapa.

Jlabopamopniuie onvimui. VI3yuenne MapKUpOBOK Pa3IM4HbIX BUJIOB IPOMBIIIIEHHBIX U

IMPOAOBOJILCTBCHHBIX TOBAPOB.

TemaTuueckoe IJIAHUPOBAHNE XUMHUH

11 kaacc

No Tema Kon- | OcHOBHBIEC BUIBI ACATEILHOCTH B Tom uucne B ToM uncne

1/ BO KonTpoJsibHbIe [IpakTnueckue

b} 4acoB paboThI paboThI

/TECTBI

1 | Ctpoenue Ou. XapakTepus3yroT Crpoenue | Bxonnas

BeIlleCTBa BEIIIECTBA. CoBpemenHas MOJICNTb | KOHTPOJbHAS

CTPOCHHS aToma. DOnekTpoHHas | pabora.
KoH(purypauust aroma. OcHosHoe U
8030)iCOeHHbIe ~ COCMOSIHUAL ~ AMOMO8.
Knaccudukanuss XuMHUYECKUX 3IIEMEHTOB
(s-, p-, d-smementsr). Ocobennoctu | ITpoBepouHbIit
CTPOEHHUSI  DHEPreTUYECKUX  YPOBHEU | TECT-CTPOEHUE
atomoB  d-amemenTtoB. Ilepmonuueckas | BemiecTs.
cucTeMa XuMHYecKux odieMeHToB JI.H.
Meunneneena. dusnyeckuii CMBEIC
[Tepuoanueckoro 3aKOHAa A.N.
Meunneneesa. [Tpuuunb U
3aKOHOMEPHOCTH  W3MEHEHHS  CBOMCTB
3JIEMEHTOB M WX  COCIMHEHUH 1O
nepuojiaM M rpynmnam.  OJIEKTpOHHas
npupoaa XUMHUYECKOH CBSI3U.
DIIEKTPOOTPUIIATEIBLHOCTb. Bunpr
XUMUYECKOHN CBS3M (KOBAJICHTHAsI, HOHHAS,
MeTaJJInYecKasi, BOJIOPOIHAS ) u
MEXaHU3Mbl ee o0OpazoBaHHs.
Kpucmannuuecxkue u amopgnule
sewecmaa. Tunwv KpUCMANIU4eCcKux
pewiemox  (amomHas,  MOJEKYIAPHAS,
UOHHAS, MemalIudecKkas). 3asucumocmo
Qusuyeckux ceoticme geujecmea om muna
Kpucmaniudeckou pewiemxu. 1IpuauHbI
MHOT000pa3usl BEIIECTB.

2 | XuMuueck 129 | Pa3nuyatoT roMoreHHsle ¥ rereporeisble  [KoHTpoapHas [IpakTuueckas
ue peakuuu. OnpenenstoT CKOPOCTh paboTa Ne 1 pabota Ne 1.
peaKkiuu. peakiuu, ee 3aBUCUMOCTb OT pa3inuHbiX  [«CTpoeHue Pemenue

(hakTOPOB: MPHUPOIBI pEArHPYIOIINX BEIIECTRA. AKCIIEPUMEHTAIb
BEILIECTB, KOHIIEHTPALIUK pearupyromux  [Xumuueckas HBIX 3aJ1a4 110
BEILIECTB, TEMIIEPATYPHI, MIOLIAAN peaKus» Teme

PEaKLMOHHON NTOBEPXHOCTH, HATTUYMS
KaTtaJn3aTopa. BeICHAIOT poib

«XuMuueckas
peakuus)




KaTaJau3aToOpOB B IPUPOJIE U
IIPOMBIIIJIEHHOM ITPOU3BO/ICTBE.
OO6patumocTh peakiuilt. XuMHYECKOE
PaBHOBECHE U €r0 CMEIIEHUE 10T
JEWCTBUEM Pa3IMYHBIX (PAaKTOPOB
(KOHLIEHTpaIs peareHTOB WIH IIPOYKTOB
peakiuu, JaBJIeHHEe, TEMIIepaTypa) IJis
CO3JaHMsI ONTUMAJIbHBIX YCIOBHM
IPOTEKAHUS XUMHUYECKUX ITPOLIECCOB.
3HAKOMSITCS C JUCTIEPCHBIMU CUCTEMAaMH.
XapakTepusyroT MOHATHE O KOJUIOUIax
(30J11, T€IM ) UCTUHHBIX PACTBOPAX.
[IpoBoaaT peakuu B pacTBOpax
AJIEKTPOJIUTOB.. OTMEYAIOT OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH B IPUPOJE,
MIPOU3BO/ICTBEHHBIX MPOIECCAX U
KU3ZHEJESATEIbHOCTH OPraHU3MOB.
OKHCANTENBEHO-BOCCTAHOBUTEILHBIE
CBOMCTBA MPOCTHIX BELIECTB — METAJIJIOB
[JIaBHBIX U TOOOYHBIX MOATPYMII (MEb,
JKeJe30) U HEMETaJUIOB: BOJIOPO/a,
KHCIIOpO/1a, TaJIOTEHOB, CepPhl, a30Ta,
dbocdopa, yrmeponaa, kpemaus. Kopposus
METaJJIOB: BUIbI KOPPO3UH, CIIOCOOBI
3alUThl METAJJIOB OT KOPPO3HH.
DNEKTPOIU3 PACTBOPOB U PACILIABOB.
[IpumeHeHue 31eKTpoIn3a B
MIPOMBIIIIJIEHHOCTH.

Pasmen 3.
BemectBa
i X
CBOMCTBA.

9y

-yMeHue HabIoaaTh, OMUCHIBATS,
(buKcHpoBaTh pe3yabTaThl U JeNaTh
BBIBOJIbI HA OCHOBE JIEMOHCTPALIMOHHBIX U
CaMOCTOSITEILHO MPOBEAEHHBIX
9KCIIEPUMEHTOB, UCIOJIb3YS ISl 3TOTO
POAHOM (PYCCKHI MM MHOMN) SI3BIK U S3BIK
XUMHH;- YMEHHE KIIACCU(PUIIMPOBATH
XMUMHYECKUE AJIEMEHTBI, TPOCThIC
BEIIECTBA, HEOPTraHUUECKUE U
OpraHUYECKUEe COCTMHEHHS, XUMHUYECKHE
MPOIECCHI;

-yMEHHUE XapaKTepru30BaTh 00IIne
CBOICTBA, MMOJIy4€HUE U MPUMEHEHUE
U3YYEHHBIX KJIacChl HEOPTraHUYECKUX U
OPraHMYECKUX BEUIECTB U UX BaXKHEHUIIMX
IpeICTaBUTEIIEH;

-OMKCHIBaTh KOHKPETHBIE XUMUYECKHE
peaklnu, YCIOBHS UX MPOBEACHUS U
YIPABIECHUS] XUMUYECKUMU MTPOLIECCAMM;
-YyMEHHE MPOBOJUTH CAMOCTOATEIbHbIN
XMUMHYECKUN IKCIIEPUMEHT U HaOII01aTh
JIEMOHCTPAIIMOHHBIN HKCIIEPUMEHT,
(buKcUpOBaTh PE3yNbTATHI U JENATh
BBIBO/IbI U 3AKJIFOYEHUS IO pe3ysIbTaTaM;
MIPOTHO3UPOBATH CBOMCTBA HEU3YUEHHBIX
BEILECTB 10 aHAJIOTUU CO CBOMCTBAMU
W3YYEHHBIX Ha OCHOBE 3HAHUS

Hrorosas
KOHTPOJIbHAS
paborta Ne 2
«BemecTBa U ux
CBOMCTBa»

[IpakTnueckas
pabota Ne 2.
Pemenne
AKCIIEPUMEHTAITb
HBIX 3a7a4 I10
TeMe «BemiecTBa
M UX CBOMCTBa)»




XUMHYECKUX 3aKOHOMEPHOCTE;
4 |[Xumus wu| 39 | DopMupoBaHHE COOCTBEHHOU MO3UINU
COBpEMEHH MIPH OIIEHKE TIOCIECTBHIA ISt
oe OKpYKaloLEen Cpeibl AEATEIbHOCTH
0011eCTBO. YeJI0BeKa, CBA3aHHON C MMPOU3BOJCTBOM H
nepepadoTKON XUMHUYECKUX MPOIYKTOB;
IPOBEICHUE XUMHUYECKOTO IKCTIEPUMEHTA;
pa3BUTHE HABBIKOB y4€OHOM, IPOEKTHO-
HCCIIeIOBATEILCKOM U TBOPUYECKOI
JeSATEITBHOCTH TIPH BBIITOJHEHUH
WHIMBUIYATLHOTO TIPOEKTA 10 XHUMHH,
co0JTto/IeHre MpaBuil 6€30TacHOTO
oOpamieHus ¢ BeleCTBaAMHU, MaTepUaIaMHu;
OKa3aHue MEePBOU MOMOIIM ITpU
OTpPABJICHUSX, 0KOTAX U TPAaBMax,
MOJTyYCHHBIX B Pe3yJIbTaTe HapyIICHHSI
MIPAaBHJI TEXHUKH O€30MTACHOCTH TIPH
paboTe ¢ BemecTBaMu U 1aO0PaTOPHBIM
000py/TOBAaHUEM.
Htoro33uq 3kp,1 Tect 2
Kanenpapuo — remarnueckoe njanuposanue xumus 11 kiace
Ne ypo JdaTa npoBenenust Tema ypoka
Ka ypoKa
o KTNn no
dakry
Tema 1. Ctpoenue BemiecTna 94.
1 07.09 OCHOBHBIE CBEJICHHS O CTPOCHUHU aToMa
2 14.09 [Teproanueckas cucTeMa XUMHUYECKUX AJIEMEHTOB
J1. 1. MenneneeBa B CBETE YYEHUSI O CTPOEHUHU aTOMa.
Bxonnas kouTposbpHas pabora.
3 21.09 CpaBaenue lleproaguyeckoro 3aKkoHa U TEOPUU XUMHUUYECKOTO CTPOCHUS
Ha (HUII0COPCKON OCHOBE .

4 28.09 WMoHHast xumuyeckas CBsi3b M1 HOHHbBIE KPUCTAJNIMYECKUE PEIIETKH
5 05.10 KoBanenTtHas xumudeckas cBsi3b. ATOMHBIE U MOJIEKYJISIPHBIE
KPUCTAJUTMUECKUE PEIIETKU

6 12.10 Meramueckass XUMUYECKasi CBSI3b

7 19.10 Bonoponnas xumunueckas cBsizb. [IpoBepounsblil TeCT.

8 26.10 [Tonumepsl

9 09.11 JlucniepcHble CUCTEMBI
Tema Ne2 Xumnueckue peakiuu. 124

10 16.11 Knaccugukanms XuMHUECKUX peakLui

11 23.11 Knaccugukanms XuMHIecKX peakiui

12 30.11 CKOpOCTh XMMHYECKHUX pEeaKLUn

13 07.12 OO0paTMOCTh XUMUYECKUX peakIuid. XMMHUYECKOe paBHOBECHE U
crocoOBbl €ro CMEIIeHUs

14 14.12 IM'aaponms.

15 21.12 OKHCIIUTENHbHO-BOCCTAHOBUTEIbHBIE PEAKIINHI

16 28.12 OBP.

17 18.01 DNEeKTpOaN3 paciiaaBoB U pacTBOpoB. [IpakTuueckoe npuMeHeHne




OJICKTPOJIN3a

18 25.01 [Ipaktuyeckas padora Ne 1. Pemenue skcriepuMeHTaIbHBIX 3324 10
TeMe «XMMHUYECKasi PEaKius»
19 01.02 Kpyrislii cTon-nmoBTOpeHNE 1 0000I1IeHNEe H3YYEHHOTO.
20 08.02 Kontponsnas padora Ne 1 «Ctpoenue BemectBa. XMMHUYECKast PEAKIINsD»
21 15.02 AnHanmu3 KOHTPOJIBHOH paboThl . Perenue 3a1au.
Tema Ne3.BemiectBa u ux cBoiicta.9
22 22.02 MerTasisl
23 01.03 Hemeramnel. briaropoiasie rassl
24 15.03 KucnoTel Heopranmueckie u OpraHunvdecKue
25 22.03 OcHOBaHWsI HEOPraHUYECKUE M OPTaHUYECKHE
26 05.04 AmdoTepHbIe COCTMHEHNSI HEOPraHMYECKHE U OPraHHYECKHUe
27 12.04 Comn
28 19.04 [Ipaktruyeckas padora Ne 2. Pemenue skcriepuMeHTaIbHBIX 3371a4 110
TeMe «BenecTsa U UX CBOMCTBa»
29 26.04 WroroBas koHTposbHAs pabora Ne 2
30 03.05 CemuHap-«YTo HY>)KHO 3HATh O BEIIECTBAX ?»
Tema Ned Xumusi u coBpeMeHHOE 0011ecTBO. 3.4
31 10.05 XUMUYECKasi TEXHOJIOTHsI
32 17.05 XUMHYecKasi TPaMOTHOCTh KaK KOMIOHEHT OOIIeH KyJIbTypbl UeJIOBEKa
33 24.05 [ToBTOpEHME.
Kitaccudukariysi HeOpraHMIeCKUX BENIECTB.
Bcero

334
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