Beenenne
PaGouas mporpamma cocTaBieHa Ha OCHOBE:!
Astopckoii iporpammbl O.C. T'abpuensina, pomymennoir MunoOpuayku PO (O.C.I'abpuensn. IIporpamma
kypca xumuu i 10-11 kimacca OY — M.: [Ipocsemenne, 2019.),
ABtopckoit mporpamme cootBercTByeT yueOHuK: O.C. ['abpuensH. Xumusa. 10 kmacc. ba3oBblii ypoBeHb :
yueOHuK ams oOmeoOpaszoBarenbHbix yupexxaenud / O.C. T'abpuensn, U.I.Octpoymos, C.A.CnankoB —M.:
IIpocsemienne, 2019. — 127¢.: ua. — ISBN 978-5-09-072088-5.

Kypc paccuntan Ha 35 yacos, 1 yac B Heelio (M3 HUX 2 yaca pe3epBHOE BpeMs).

TpeGoBaHus K YPOBHIO NOATOTOBKH 00y4alOIIUXCS

OOyueHune XMMHHU B CpeHEH IIKOJIe Ha 6a30BOM YPOBHE 10 JAHHOMY KYpPCYy CITIOCOOCTBYET
JOCTUKEHHUIO O0YYAIOIIMMHUCS CIEAYIOUINX JJHYHOCTHBIX PE3yIbTaTOB:
1) YyBCTBO ropJOCTH 32 POCCHICKYIO XUMHUYECKYIO HAYKY M OCO3HAHHUE POCCHHCKON IPaskIaHCKOM

UJICHTUYHOCTH — B IEHHOCTHO-OPHEHTAIIMOHHOH cepe;

2) Oco3HaHue HEOOXOIMMOCTH CBOCH MMO3HABATEIBLHON JEATEILHOCTH U YMEHHE YIPABISTh €10,
TOTOBHOCTB H CIIOCOOHOCTB K CaMOOOPa30BaHUIO ; TOHUMAaHUE BKHOCTH HEMPEPHIBHOTO 00pa30BaHUS
B MTO3HABATEILHOU cepe;

3) T'0TOBHOCTH K OCO3HAHHOMY BBIOOPY JajbHEHIIIel 00pa30BaTeIbHOM TPAaeKTOPHHU — B TPYI0BOH cdepe;

4) HenpwusTtre BpeIHBIX MIPUBBIUCK — B Chepe 370poBbecOCpeKeHUs 1 O€30MacHOr0 00pasa KU3HH.

MeTanpeaMeTHbBIMHU PE3YJIbTATAMU OCBOCHHS BBIITYCKHUKAMU CPEAHEN LIKOJIBI KypCa XUMHH
SIBJISIFOTCSL:

1) Hcnonb3oBaHKHe yMEHHUIT U HABBIKOB PA3JIMYHBIX BUJIOB MO3HABATEIBHOI ACATEIBHOCTH, IPUMEHEHHE
OCHOBHBIX METOJOB IO3HAHMS ISl U3YUEHHUSI PA3JINYHBIX CTOPOH OKPYKAIOIIEH JEHCTBUTENBHOCTH;

2) BnaneHue OCHOBHBIMH HHTEIUICKTYaJIbHBIMU OTICPAIHAMIE;

3) Ilo3HaHue 0OOBEKTOB OKPYKAIOIIETO MUPA OT OOILEro Yepe3 0COOSHHOE K SIMHIIHOMY;

4) YMeHue BbIJBUIaTh UCH U ONPENEIIATh CPEICTBA, HEOOXOAUMbIC ISl UX PeaTH3allUH;

5) VYMeHue onpeessaTh Ued U 3aa49u JIesTeIbHOCTH, BRIOUPATh CPEICTBA PEATH3AIMU LISITH 1
MIPUMEHATH UX Ha MPAKTUKE;

6) Vcnonb3oBaHKE pa3IUUHBIX HCTOYHHKOB VIS TIOJYYEHHS XUMUIECKOW HH(POPMAIIUHU, TOHUMaHUE
3aBUCHUMOCTH COAEpKaHMA U (OpMBI IpeAcTaBIeHUs HHPOPMALUH OT LeJiel KOMMYHHUKALUH 1
azpecara;

7) YMeHHe NPOIyKTHBHO OOIIATHCS M B3aMMO/ICHCTBOBATH B IPOLIECCE COBMECTHOI ICSTEILHOCTH,
YUUTBIBATh MO3ULUH JPYTUX YYaCTHUKOB AEATEIBHOCTH, 3P PEKTUBHO pa3pemiaTb KOH(INKTHI,

8) T'0TOBHOCTH M CIIOCOOHOCTH K CAMOCTOSATENIHbHOM HH()OPMAIIMOHHO-TI03HABATEIbHON JIESITEbHOCTH,
BKJIIOYas yMEHHE OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHHKAX MH)OpMALUU , KPUTUUIECKU OLICHUBATh
W UHTEPIPETHPOBATH HH(OPMAIIUIO, TTOTyYaeMYO U3 PA3TUYHBIX HCTOYHUKOB;

9) VYwmenue ucnosnb3oBath cpeacta KT B pemieHn KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpTaHU3alMOHHBIX 3a/]1a4 C COOMI0ICHUEM TPeOOBaHUH , 3prOHOMUKH, TEXHUKU 0€30MacHOCTH,
THTHEHBI, pecypcocOepekeH s, MPaBOBBIX U ATHYECKUX HOPM, HOpM HH(POPMAIIMOHHON 0€301MacHOCTH;

10) Biagenue S36IKOBBIMU CPEACTBAMU, B TOM YHCIIE U S36IKOM XUMUH (XUMHYECKUE 3HAKH, (OPMYIIBI U
YpaBHEHUS)

IIpenmMeTHBIMU pe3yJbTaTaMU SABJISIOTCS:
l. B no3naBatenbHOM chepe:

1) 3HaHME TEPMHHOB, OCHOBHBIX 3aKOHOB U BXHEHIIIMX TEOPUIl Kypca OPraHUYeCcKOi U 0OIIeH XHMUM;

2) YwmeHue HaOIOIaTh, OMMCHIBATh, PUKCHPOBATH PE3yJIbTAThI U EIaTh BHIBO/IBI HA OCHOBE
JEMOHCTPALIMOHHBIX U CAMOCTOSITENIBHO ITPOBEIEHHBIX DKCIIEPUMEHTOB, HCIIONb3YSI IS ITOrO POIHOMN
SI3BIK M A3BIK XUMHH;

3) VYwmenwue kinaccupUIMPOBaTh XUMHUYECKUE IIEMEHTHI, TIPOCThIC BELIECTBA, HEOPrAHUYECKHE
OpraHUYECKUE COCIUHEHUS, XMMUUECKUE IIPOLIECCHI;



4) VYMeHuUe XapaKTepU30BaTh OOIIHE CBOWCTRA, MOIYUCHUE U IPUMECHEHIE U3YUCHHBIX KJIACCOB
HEOPTaHWYECKUX M OPraHMYECKHUX BEIIECTB M MX BAKHEUIINX MPEICTABUTEICH;

5) VYmMeHue onuchIBaTh KOHKPETHBIC XMMUYCCKUE PEAKIINH, YCIOBUS X TIPOBECHUS U YIIPABICHHUS
XUMHYECKAMH TPOIIECCaMU;

6) YmMeHue caMOCTOSTEIBHO MPOBOINTH XUMHUSCKHI DKCIIEPUMEHT U HAOJIOaTh IEMOHCTPAIIMOHHBIH
AKCIIEPUMEHT , QUKCHPOBAThH PE3YJIbTATHI U JCJIaTh BHIBOJBI H 3aKIIFOUEHUS 110 pe3yJibTaTaM;

7) YMeHHe MPOrHO3UPOBATH CBOWCTBA HEU3YUICHHBIX BEIIECTB M0 AHAIOTHH M3YYCHHBIX HA OCHOBE 3HAHHMS
XUMUYECKUX 3aKOHOMEPHOCTEH;

8) VYwmenwue onpenesaTh HCTOYHUKH XUMHUYECKO# HH(OpMAIINH, TOIyYaTh €€ U aHATH3UPOBATH;

9) VYMeHHe MOJIb30BATHCS 00SI3aTEIBHBIMHU CIIPABOYHBIMH MaTepHAIaMHU;

10) YMmeHue yCcTaHABINBATEH 3aBUCHMOCTh CBOWCTB M IPUMEHEHHSI BXKHEHIIINX OPTaHMUYSCKUX COCTUHEHUH
OT WX XUMHYECKOTO CTPOCHHUS;

11) Ymenne MOAETMPOBATH MOJICKYJIBI HEOPTAaHUYECKHUX U OPTaHUIECKUX BEIIECTR;

12) TlonnmManne XMMUYECKOH KapTHHBI MUPa KaK HEOThEMJICMOM YaCTH IEIOCTHOH HAyYHOH KapTHHBI MHPA.

1. B neHHOCTHO-OpHEHTAMOHHOM cdepe:

®opmupoBaHue COOCTBEHHOH MO3UIMH TPU OLIEHKE TOCIEACTBHIA JIsi OKPYKAFOIIEH CpeIbl
JeSITeIbHOCTH YEJIOBEKA, CBSI3aHHOM C IMMPOM3BOICTBOM U MEPEPabOTKON XMMUYECKUX MPOTYKTOB.
1. B tpynoBoii chepe:

[IpoBeneHne XUMHUYECKOTO IKCIIEPUMEHTA; pa3BUTHE HABBHIKOB Y4eOHOI, MPOEKTHO-
HCCIIEIOBATEIBCKOW U TBOPUECKOM AEATEIBHOCTH P BBIITOIHEHUH WHANBUIYAIbHOTO MPOEKTA 10
XUMHWH.

V. B ciepe 3mopoBoro obpasza xu3HH:

Cobmroienue npasui 0e30acHOro 0OpallleHUs ¢ BELIECTBAMM, MaTepUaIaMu; OKa3aHue MepBoil
MIOMOIIH NIPU OTPABIICHHUSX, OKOTAX U TPaBMax, MOJIyYCHHBIX B PE3YJIbTaTe HAPYILCHUS TIPaBHII
TEXHHUKH 0€30MacHOCTH IpU paboTe ¢ BEIECTBaMH U JIAOOPATOPHBIM 000pyI0BaHHEM.

Copep:xanue Tem y4eOHOI0 Kypca

No | Hanmenosanne Kon-Bo| |13yyaemble BONpoChI

TEMBbI 4acoB
1 CtpoeHnue 9 OcHOBHbIE CBeleHUs 0 cTpoeHuH aTomMa. CTpoeHne aToMab cocTas sifipa (HyKIJIOHbI) U
BEIECTBA aneKkTpoHHasA obosouka. [Tonarue 06 nzoronax. [IoHATHE 0 XUMHUECKOM JIEMEHTE KakK O

COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJIOM sIpa.
Ilepuoanyeckasi cucTeMa XUMHUYECKUX 3JIEMEHTOB U YUeHHE O CTPOEHHUH aToMa.
Omsnueckuit cMbIca npuHATON B Tabmuie [1.11. MeHneneeBa CHMBOIIMKH: TTOPSIKOBOTO
HOMeEpa 3JIEMEHTa, HOMepa Nepuoaa, Homepa rpymnibl. [IoHsATHE 0 BalI€HTHBIX JIEKTPOHAX.
OT00pakeHNE CTPOCHHUS IIIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKIX 3JICMEHTOB C
MTOMOIIBIO 3NEKTPOHHBIX M AJIEKTPOHHO-TpapuIecKux GopMyIr. 3aKOHOMEpHBIC U3MEHEHUS
CBOMCTB 3JIEMEHTOB B NIEPHOJaX U rPYIIax NepUOJUYECKON CUCTEMBI KaK CIIEICTBUE UX
ANEKTPOHHOTO CTPOEHUSI. DIIEKTPOHHBIE CEMENCTBAa XUMHUECKUX dJIEMEHTOB.
CraHoBJIeHHEe U Pa3BUTHE NMEPHOIUYECKOT0 3aKOHA U TEOPUH XUMHUYECKOI0 CTPOEHMSI.
[TpennochlIKN OTKPHITHS IEPUOTUNIECKOTO 3aKOHA U TEOPUH XUMHUYECKOTO CTPOSHUS
OpTaHUYECKHUX COSAMHEHHN. POJIb TMYHOCTH B UCTOPUHM XUMUU. 3HAUCHNE TIPAKTUKHU B
CTaHOBIIEHUH W Pa3BUTUU XUMHUYECKOUN TEOPHUH.

Honnas xumMuyeckas CBSI3b M HOHHAsI KpUcTaJindyeckas pemérka. Katnonsl u
annoHsl. [ToHsTHE 00 HOHHOM XUMHUYECKOH cBs3K. DPU3HUECKUE CBOMCTBA BEIIECTB,
HMMEIOLIMX HOHHYIO KPUCTAIIMUECKYIO PEIETKY.

KoBajsenTHas xXuMHuYecKas cBs3b. [[oHITHE 0 KOBAJICHTHOM CBSI3H.
DNeKTpOOTpULIATENBHOCTD. HenonsapHas u nossipHast KoBajeHTHas cBs3b. KpatHocThb
KOBQJICHTHOH CBs3H. MeXaHU3MBI 00pa30BaHUs KOBAJICHTHBIX CBSI3¢i: OOMEHHBIH U
JIOHOPHO-aKUEeNnTOPHBINA. [1oJsIpHOCTE MOJIEKYJIBI KaK CJIeICTBUE TIOJISIPHOCTH CBSI3U U
reoMeTpuH MOJICKYJIbl. Du3ndecKre CBOHCTBA BEIIECTB, UMEIOIINX aTOMHYIO HIIH
MOJICKYJISIPHYIO KPUCTAJUTMYECKYIO PEIIETKY.

MeTrasinyeckass XuMHuYecKkas CBSI3b. [JoHATHE 0 METAIIINYECKON CBA3U U METAJUIMYECKON
KpHCTaINIecKoi pemérke. du3ndyeckne CBOHCTBA METAIIOB, 00YCIOBICHHBIE UX
KpHUCTAJUTNYECKUM cTpoeHueM. [Ipumenenre meramios. UEpHbIE U IBETHHIE METAJUIbI.




CIuiaBbL

Bopopoanas xumu4eckasi cBsi3b. MeXMOJICKYJIIpHAsi U BHYTPUMOJICKYJISIpHAast
BOZIOPOJIHAS CBS3b. 3HAYEHHUE BOJOPOIHBIX CBS3CH B IIPUPOJIE.

IMoaumepsl. [ToryueHre MOIMMEPOB PeaKIUAMH ITOTUMEPU3AIIH U TIOJIMKOHICHCAIINH.
Baxuelimme npeacTaBUTeNy MIacTMacc U BOJIOKOH, UX MOIY4YeHHE, CBOMCTBA U
npuMeHenne. [IoHsITHe 0 HEOPraHWIECKHUX MOJIMMepax 1 MX MpPEeICTaBUTEIIH.
JucriepcHsie cucteMsl. [loHsTHE 0 AMCTIEpCHOH (a3e U AUCTIEPCHOHHON cpene. ArperatHoe
COCTOSIHME W Pa3Mep JaCTHUI[ KaK OCHOBA JIJIS KJIACCH(DUKAIINN TUCTIEPCHBIX CHCTEM.
I'py6ouciepCHBIC CHCTEMBI — IMYJIBCHH, CYCIICH3UH U a3P030JIH, X MPEICTABUTEIIH.
ToHKOIUCTIEPCHBIE CUCTEMBI — 301 U TelH, UX npeactaButenu. [loHsTHe 0 cuHepesuce u
KOATYJISIITHH.

Xumnueckue | 12
peakuuu

Knaccndpukanmusa xumudecknx peakuuii. M3omepusanus kak peakius, mpoTekaromas oe3
M3MEHEHHMs COCTaBa BellecTBa. AIoTponus U e€ npuauHbl. Kiaccudukanus peakiuii mo
Pa3IUYHBIM OCHOBaHMSAM: II0 YUCIIYy U COCTaBY PEareéHTOB U NMPOJYKTOB, MO TEIJIOBOMY
apdexty. TepMoxuMuUecKne ypaBHECHHUS PeaKInii.

CkopocTh XUMHYECKHX peakumii. DakTopsl, 0T KOTOPHIX 3aBHCHT CKOPOCTh XUMUYECKUX
peaKIMii: IpUPOa PearupyOMX BEMECTB, TEMIEPATYpPa, IUIOMAAb COTPUKOCHOBEHUS
pearupyromux BEIEeCTB, UX KOHIEHTpalus, Halnn4due kaTanusaTopa. IlonsaTre o kaTanmse.
®DepMeHTHI Kak OMOJIOTHYeCKHe KaTanu3aTopbl. MHrMONTOpHI peakuunii n uX 3HaUYCHHE.
Oo0paTuMocTh XUMHYECKHX peakuuil. XuMH4YecKoe paBHOBecHe U croco0bl ero
cMmentenns. [lonsTue 06 0OpaTUMBIX peakLUsIX U XUMUYecKoM paBHOBecuu. [TpuHumn Jle
larense u ctocoObl CMEIEHHsT XUMUYECKOT0 paBHOBecusl. OO11ast XxapakTepucTHKa
peaxIMy CHHTE3a aMMHUaKa M pacCMOTPEHHE YCIOBHUI CMEIEHHs paBHOBECHSI 3TOH peaKIiuu
Ha IIPOU3BOJCTBE.

I'mapoans. O6paTtuMblii 1 HeOOpaTUMBIH THAPOIK3. ['uaponu3 cosel u ero Tumsl. [loHsTHE
00 9HepreTH4ecKoM 0OMEHE B KJIETKE U POJIM THIPOJIN3a B HEM.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC peakuui. CTENeHb OKUCICHHS U €€ ONIpeIeICHUE
1o popMyIaM OpPraHNYECKHX W HEOPTaHUIECKUX BemecTB. OKUCIUTENN U BOCCTAHOBUTEIH.
IonsTHE O MpOLECCaX OKUCIEHHS U BOCCTaHOBIIEHHUs. COCTaBIeHNE YpaBHEHHUN
XMMHUYECKHX PEaKIUi Ha OCHOBE METO/A 3JIEKTPOHHOTO OanaHca.

DJIEKTPOJIN3 PacCILIaBOB H pacTBOPOB. [IpakTHYeckoe NpUMeHeHHE JIEKTPOIn3A.
XapakTepUCTUKA IEKTPOIN3a KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO IIPOLIECCA.
OCOOEHHOCTH AJIEKTPOJIN3a, IPOTEKAIOIIEr0 B PaCTBOpax 31eKTposuToB. [lonyuenne
raJIOT€HOB, BOJOPO/1a, KUCIOPO/a, LIEJIOYHBIX METAJIOB U LIEJI0YEH, a TAKKE aTFOMUHUS
3JIEKTPOJIU30M PACIIJIABOB U PACTBOPOB COEJIMHEHUM 3TUX 3JIeMeHTOB. [loHdATHE O
TraJIbBAaHOIIJIACTHUKEC, IaJIbBAHOCTCTHH, pa(i)I/IHI/IPOBaHI/II/I IBCTHBIX MCTAJIJIOB.

BermectBa u 9
UX CBOMCTBAa

Metanibl. Puznyueckre CBOMCTBA METAILIOB KaK (QYHKIIMS UX CTpoeHus. Jlenenue
METaJUIOB Ha TPYIIHI B TEXHUKE. XMMHUYECKHE CBOWCTBA METAJIIIOB M ANEKTPOXUMUIECKUN
psin HanpspkeHuHd. [ToHsATHE 0 MeTauIOTepMUH (ATIOMHUHOTEPMUS], MATHUETEPMUS 1 JIp.)
Hemerannbl. Hemeramnsl kak okucnureny. Hemeranns! kak BoccTaHOBUTENH. P
31EeKTPOOTPHULIATENBHOCTH.

Opranuyeckne ¥ HEOPraHM4ecKne KUCa0Thl. KHUCIIOTHI B CBETE aTOMHO-MOJIEKYIISIPHOTO
yuaeHust. KHCIOTBI B cBETE TEOPUH MEKTPOIUTUIECKON Aucconnanuy. Kucinotel B ceete
MPOTOHHOH Teopuu. OOIIMe XMMHUYECKHE CBOICTBA KHCIIOT.

Heoprannyeckue n oprannyeckue ocHoBaHus. OCHOBaHUS B CBETE aTOMHO-
MoJIeKyJIsipHOTO yueHHs. OCHOBaHMS B CBETE TEOPUHU IEKTPOIUTHUECKOH TUCCOIIHALINN.
OCHOBaHUS B CBETE MPOTOHHOHN TeOpuH. XUMHUYECKHE CBOMCTBA OPTaHUYECKHUX U
HEOPTraHUYECKUX OCHOBAaHUM.

Heoprannueckue n oprannyeckue ampoTepHble coefnHeHusi. Heopranmueckue
am(oTepHbIe COeAMHEHHS (OKCHIBI M THIPOKCH/IBI), IX CBOHCTBA U IOJTyUeHHE.
AMdoTepHbIe OpraHn4ecKre COeIMHEHNsI Ha TpuMepe aMMHOKUCIOT. [lentunsr u
HNEeNTUIHAS CBA3b.

Couu. Knaccuduxanus coneit. JKEctkocTs BoJIbI M cr1ocoObI €€ ycTpanenust. [lepexon
kapOoHara B ruapokapOoHar u o0paTHo. O0Imune XMMHUECKHE CBOICTBA COJIEH.

XuMus u 4
COBPEMEHHOE
o01IecTBO

Xumnyeckas texHosorus. [Ipouzsoacreo ammuaka u meraoJia. [lonstue o
XUMHUYECKON TEXHOJIOTHU. XUMHUYECKHE PeaKkluy, JiexKalllue B OCHOBE POU3BOACTBA
aMMuaka 1 MeTanosa. O0mas kiacCupuKalmoOHHas XapaKTePUCTHKA PEeaKIi CHHTE3a B
IIPOU3BOJICTBE OTHUX IMMPOAYKTOB. HaquLIe TMPUHIUIIBI, JIC)KAITUE B OCHOBE IPOMU3BOJICTBA
aMMHaKa 1 ME€TaHOJI1a. CpaBHeHI/Ie OTHUX ITPOU3BOJICTB.

XHUMHYECKAsi TPAMOTHOCTh KAK KOMIIOHEHT 0011eii KyJIbTypbl YejoBeka. MapKupoBKa
YIAaKOBOYHBIX MAaTCPHUAIOB, DJICKTPOHUKHU U 6131TOB017I TCXHUKH, TPOJAYKTOB ITUTAHUA,
STUKETOK 10 YXOJy 3a OJIeKIO0M.

Peseps 1




