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IlosicHuTeILHAS 3aMHCKA

HopMaTuBHBIE I0KYMEHTBI, 00ecneYHBaIOLUe Pean3aluio IPorpaMMbl.
1. ®epepanpubiii 3ak0oH «O0 oOpasoBanuum B Poccuiickoii ®@enepauuu» Ne 273-D3 ot
29.12.2012r.
2. llpuka3z MunuctepcrBa npocsemenus Poccuiickoit ®enepammu ot 12.08.2022 Ne 732 «O
BHeceHuu ndmeHenuit B ®I'OC COO», yrBepkIeHHBINH Npuka3oM MuHucTepcTBa 00pa3oBaHUs
u Hayku Poccuiickoii @eneparun ot 17.05.2012 roma Ne 413
3. Tlpumepnass ocHOBHasi o0Opa3oBaTeNIbHAs TpoTpamMma CpeaHero ooOmero o0pa3oBaHUS
(omobOpena pemieHueM (eAepaTbHOTO  Y4eOHO-METOAMUYECKOTO OOBEAMHCHHSI TI0 OO0IIeMy
oOpazoBanuio, mpotokos ot 12 mast 2016 roga Ne 2/16).
4. OOpa3oBatenbHas mporpamma cpeanero oouiero oopazoBanus MAOY «Caxunckas COLD».
5. Vueonsit tuian MAOY «Caxwunckas COLL» nva 2023-2024 yueOHBIH TOI.
6. Xwumus. Paboume mporpammsl. Ilpeamernas mmaus yaeonukoB O. C. I'abpuensna, U. T.
OctpoymoBa, C. A. CrmagxoBa. 10—11 xmaccel. ba3oBelii ypoBeHb : yueb. mocobme st
obmeo6pazoBat. opranuzanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnankoB — M. :
[Tpoceemenue, 2019.
7. VYueOnuk «Xwumwms. 11 xmacc. bazomeiii ypoBens» ['abpuensa O.C., Octpoymor W.I'.,
CnankoB C.A., Mocksa «IIpocsemienne», 2021.

CornacHo 00pa3oBaTeIbHOMY CTaH/IAPTY, TJIABHBIC UelU CPeOHez0 00uLezo 00pa3o8anus
COCTOSIT:

1) B MNPUOOPETEHNN 3HAHUN, YMEHUN U CIOCOOOB JAESTEIbHOCTH, CHOCOOCTBYIOIINX
(hopMHUPOBAHUIO LIETIOCTHOTO MPEJCTABICHUS O MUPE;

2) B Pa3BUTHUU OIBITa PA3HOOOPA3HOMN JESTENIbHOCTH, CAMOIIO3HAHUS U CAMOOIIPEICICHHUS,;

3) B OCO3HAaHHOM BBIOOpPE HWHIMBHAyAIbHOM  00pa3oBaTEIbHOM  TPACKTOPHH U

poheCcCHOHANTBHON TEITEILHOCTH.
Bosnbmioit BkIIaq B JOCTHKEHHE JTHUX IENIed CpeaHero oOmero oOpa3oBaHWsS BHOCHUT
u3zyueHue Xumuu, KOTopoe pu3BaHO 0fecnevums.

1) (dhopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B KOTOPOM cHCcTeMa XUMUYECKUX
3HAHUM ABIAETCS €€ BaKHEHIIINM KOMIIOHEHTOM;
2) pa3BUTHE UHTEIJICKTYaJbHOTO M HPABCTBEHHOTO TMOTEHIMANa CTaplIEKIACCHUKOB,

dbopMHUpOBaHME Yy HHMX OKOJOTHYECKHM TIPaMOTHOrO B Y4eOHOM U mnpodeccroHaNbHON
NesITEeNIbHOCTH, a TaKXKe B OBITY;

3) OCO3HAaHUEC Yy CTApIICKIACCHHUKOB HCO6XO,Z[I/IMOCTI/I B Pa3sBUTHH XWUMHUU U XUMHYECKON
IIPOMBIIIJICHHOCTH, KaK HpOHSBOﬂHTCHLHOﬁ CHJIBI 06H_IeCTBa;
4) IIOHMMAaHHUC HCO6XOI[I/IMOCTI/I 0€e301acHOTO 06pameHH$1 C BCIICCTBAMH MW MaTCpUaJlaMU,

UCIOJIb3yeMbIMU B IPO(GECCHOHATIBHOM U TOBCETHEBHOM KU3HU.

Llenamu uzyuenun xumuu ¢ cpeoneii WKoJe AGIAIOMCA.

1) BHJICHUE U NTIOHMMAaHUE 3HAYMMOCTH XMUMHUYECKUX 3HAHUM Ul KaKJOTO 4IEHA COLUYyMa;
YMEHHUE OLIEHUBATh pa3jInyHble (PAKTHI M SIBICHUS, CBA3aHHBIE C XUMUYECKUMHU OOBEKTaMHU U
IIpoleccaMid Ha OCHOBE OOBEKTUBHBIX KPUTEPUEB U OINPEAEIEHHOM CHCTEMBl LIEHHOCTEH,
(dbopMynupoBaTh U 000CHOBBIBaTH COOCTBEHHOE MHEHUE U YOeXKICHHE;

2) MIOHMMAaHWE POJIM XUMHUU B COBPEMEHHON €CTECTBEHHO-HAYyYHOM KapTHMHE MuUpa HU
UCIOJIb30BAHNE XUMHUYECKUX 3HAHMH JUIs OOBSICHEHHS OOBEKTOB U IPOLECCOB OKpYKarolien
JNEHUCTBUTEIBHOCTH — IIPUPOJHON, COLUAIBHON, KYJIbTYPHOU, TEXHUYECKOU CPEbl;

3) (dbopMuUpOBaHME Yy CTAapIIEKIACCHUKOB IPU H3yYCHMM XUMHUHU OTbITa TO3HAHUS U
CaMOIIO3HAHUS C TOMOIIBIO KIIFOUYEBBIX KOMIIETEHTHOCTEH (KJIIOUEBBIX HAaBBIKOB), KOTOpHIE
MMEIOT YHMBEPCAIbHOE 3HAUYEHUE JJI Pa3IMUYHBIX BUJOB JIEATEIBHOCTH, — IOMCKA, aHaIu3a U

O6pa6OTKI/I I/IH(bOpMaL[I/II/I, HN3IroTOBJICHHUC I/IH(I)OpMaI_II/IOHHOPO MMpoAYyKTa U €ro MpEe3CHTaluu,



MIPUHATHS PELIEHUH, KOMMYHUKATUBHBIX HaBBIKOB, O€30M1aCHOT0 00pallleHus C BEIIECTBAMH,
MaTepHallaMH U IIPOIlecCaMy B TIOBCEIHEBHOM KHU3HU U NMPO(ECCHOHAIBHON AEATEIbHOCTH.
O0mas xapakTepucTHKa Kypca

OcoOGeHHOCTH CO/IepKaHMs K METOIMYECKOT0 MOCTPOCHHS Kypca c(hOpMHUPOBaHbI HA
ocHose ®I'OC COO.

1. Conepxanue Kypca BBICTPOEHO JIOTUYHO M JOCTYIHO B COOTBETCTBHM C CHCTEMHO-
NEeSTETLHOCTHBIM TOJIX0/IOM Ha OCHOBE MEpapXuu y4eOHBIX MTPOOIIEM.

2. Copnepxanue Kypca obmieit xumun B 11-oM Kimacce cmocoOCTByeT (pOpMHUPOBAHUIO E€AMHOM
XMUMHMUYECKON KapTUHBI MUPA Y BBIITYCKHUKOB CPEIHEN LIKOJbI YyTEM PACCMOTPEHUS OOIIUX IS
HEOPraHUYECKOW ¥ OPraHU4eCKON XUMUH MOHATHI, 3aKOHOB U TEOPHUH.

3. M3ydyeHnme Kypca TNPOBOIHWTCS HAa OCHOBE COYETAHUS TEOPHH W TPAKTHKH MPOOIEMHOTO
oOyueHus U NOoJIJauM MaTepHasa B JIOTMKE HayYHOTO MO3HAHMUSL.

4. TeopeTuueckue TOJOXKEHUS  Kypca IIMPOKO  MOJKPEIUIEHbl  JEMOHCTPAallMOHHBIMU
XUMHUYECKUMHU SKCIIEPUMEHTAMHU, Ja00PATOPHBIMH ONBITAMH U IPAKTUUECKUMHU paboTamH.

5. Peanusyercss uHTerpauus coJiep’KaHusi Kypca C IpeIMeTaMd HE TOJbKO €CTECTBEHHO-
Hay4yHOTO, HO ¥ TYMAHUTAPHOIO LIUKJIOB.

6. JlOoCTIXKEHUIO TPEIMETHBIX, METANPEIMETHBIX M JMYHOCTHBIE PEe3yJbTaTOB CIIOCOOCTBYET
cucteMa 3ajaHuil B ¢opmaTe pediieKCHH: MpOBEpbTE CBOM 3HAHMS, MPUMEHUTE CBOU 3HAHUA,
UCIOJIb3YITE TOTIOJHUTENbHYIO HHPOPMAIUIO U BBIPA3UTE MHEHHUE.

7. PackpbIBaeTcsi pOjb POCCUMCKUX Y4EHBIX B CTAHOBJIEHHU MUPOBON XMMUYECKOW HAyKH, YTO
CHOCOOCTBYET BOCIIUTAHUIO MaTPUOTHU3Ma M HAIIMOHAJIbHOM caMOUAEHTU(DUKAIINH.

8. Kypc peanmsyer cBsizb ydeOHOH MUCHHIUIMHBI C JXU3HBIO, YTO CIIOCOOCTBYET YCHIICHHUIO
MOTHBALUM YYaIIUXCS K U3YYEHUIO HEMPO(MUIBHON XUMHUH Yepe3 PACKPBITUE CBSI3U U3y4aeMOIo
Marepuaia ¢ Oyayiei o0pa3oBaTenbHOM TpaeKTOpUeH 1 MpodhecCuOHaTbLHON NeATeTLHOCTH.

9. B kypce mpeIacTaBlieHbl COBPEMEHHBbIE HAMpaBICHUS Pa3BUTUS XUMHUYECKOW HAyKu H
TEXHOJIOTUH.

10. B kypce Hamum oTpa)xeHue OCHOBHBIE COJIEP KATENIbHBIE JINHUMU:

o «Beujecmeo» — 3HaHMs O COCTaBe, CTPOCHUH, CBOMCTBAX ((PU3NUECKUX, XUMUUECKUX U
OMOJIOTUYECKUX), HAXOXKACHUU B IPUPOJIE U NOJTYYEHUN BOXHEHIINX XUMUYECKHUX BELIECTB;

o «Xumuueckasa peakyusa» — 3HaHUA O MPOLIECCAX, B KOTOPBIX MPOSIBIIAIOTCS XUMUYECKUE
CBOMCTBA BELIECTB, YCIOBUAX UX NIPOTEKaHUs U CIIOCO0aX yIpaBICHUs UMU;

o «IIpumenenue eewyecme» — 3HAHUS B3aUMOCBSA3M CBOICTB XMMHYECKHMX BEILECTB,
Haun0oJiee UCMOJIb3YEMbIX B OBITY, IPOMBIIIICHHOCTH, CEJIbCKOM XO35ICTBE, 3paBOOXPAaHEHUN U
Ha TPaHCIIOPTE;

J «fA3b1k Xumuu» — cucremMa 3HaHUH O BOKHEUIIMX MOHATUSAX XUMHMU M XUMHUYECKOH
HOMEHKJIaType HeopraHuueckux u opranuueckux Bemects (MIOIIAK u TtpuBunansHoM);
BJIaJICHME XMMHUYECKOH CUMBOJMKOH M €€ OTpa’keHHMEeM Ha MHCbME, XMMHUYECKUMH 3HAaKaMu
(cumBoslaMu), (popMysbl M ypaBHEHMs, a TakKe IpaBuiIa MepeBoja MH(OpMALMHU C POJHOTO
A3bIKA Ha SI3bIK XMMUU U 0OpaTHO.

MecTto npeamera B yueOHOM IIaHe

Kypc xumum B cpenneil mkosie npeaycmarpupaercs DenepanbHbIM rocyIapCTBEHHBIM
o0Opa3oBaTeNbHBIM CTAHIAPTOM KakK COCTaBHas YacTh HpeAMeTHOH olmactu «EcTecTBeHHO-
Hay4yHbIE [TPEIMETHD.

B yue6nom mnane OO u3ydyeHue XMMHM IPOBOIUTCA U3 pacuéra 1 yac B Henento (34 yaca
3a OJIMH rojl 00y4eHHsI), B COOTBETCTBUU C KOTOPBIM U pa3paboTaHa JaHHas pabouasi mporpaMmma
10 XMMHUH ISl CpeHEro oo1ero oopazoBanus Ha 6a30BOM ypOBHE.

JInuHOCTHBIE, MeTaNpeAMETHbIC H NIPeIMETHBIC Pe3yJIbTAaThl 0CBOCHHUS Kypca

OOyueHnne XUMHMM B CpeaHeld IIkojie Ha 0a30BOM YpPOBHE IO JAaHHOMY Kypcy
CIOCOOCTBYET JOCTH)KEHUIO 00YUAIOIIMMHUCS CIEIYIOIIMNX JIUYHOCHHBIX PE3YbMamog.

1) YyBCTBA TOPAOCTH 3a POCCUICKYI0 XMMHYECKYIO HAyKy M OCO3HaHHME pPOCCHICKOU
IPaXXIaHCKOW UICHTUYHOCTH — 6 YeHHOCMHO-0PUEHMAYUOHHOU cepe;



2) 0CO3HaBaTh HEOOXOIUMOCTH CBOEH MMO3HABATEIBHOM JEATEIBHOCTA U YMEHHE YIPABIIAThH
€10, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpA30BaHMIO HA MPOTSKEHUU BCEH JKU3HU; MOHMMAaHUE
BXHOCTH HEIMPEPBIBHOTO 00pa3oBaHMs Kak (HaKTOpy YCHEHMIHOH MpodecCHOHATbHOW U
0O0IIeCTBEHHOH NIEATENbHOCTH; — 6 N03HA8ame bHOU (KOTHUTUBHOM, HHTEIJICKTYalIbHOW) cghepe
3) TOTOBHOCTh K OCO3HAHHOMY BBIOOpY HalbHEHIIEH 00pa3oBaTEIbHOM TPACKTOPUHU HIIH
cdepbl Tpo(heCcCUOHATEHOM IEATEIIBHOCTH — 68 mpy0osoll cghepe;

4) HENpUITHE BPEAHBIX MPUBBIYEK (KypeHMsI, YIOTPEOIEHHs alKOrojisli U HapKOTHKOB) Ha
OCHOBE 3HAHMH O TOKCMYECKOM M HAPKOTHYECKOM JICWCTBUU BEUIECTB — 6 cghepe
300posbechepedcerus u 6e30nacHo2o 00pa3a HCUsHu;

Memanpeomemnuvimu pe3yiomamamu 0CBOCHUSI BHITYCKHUKAMH CPEJHEN LIKOJIbI Kypca XUMHUU
SIBIISTEOTCSI:

1) UCNONb308aHUe OCHOBHBIX METOJIOB IMO3HAHMA (OMpenesieHHe MCTOYHHUKOB Y4eOHOW W
HayyHOM MHpopManuu, nojgydeHue 3Toil nHdopManuu, e€ aHaau3, U yMO3AKJIIOUEHUS Ha €ro
OCHOBE, W3rOTOBIICHWE W TMpPE3CHTals WHPOPMAIMOHHOTO MPOAYKTa; MPOBEICHUE
HKCTIEPUMEHTa, B TOM YHCJIE U B MPOIIECCE MCCIENOBATEIBCKON JEATEIEHOCTH, MOICITMPOBAHNE
M3y4aeMbIX OOBEKTOB, HAONIO/IEHHE 3a HUMH, UX HM3MEpEeHHe, (UKcalus pe3ylbTaToB) U HX
npumeneHue i1 TOHUMaHHS Pa3IMIHBIX CTOPOH OKPYXKAOIIEH TeHCTBUTEIHHOCTH,

2) 6l1a0eHue OCHOBHBIMHU HHTEIUICKTYAJIbHBIMHU OTIEPAlUsMU (aHAIN3 U CHHTE3, CPABHEHUE U
crcTeMaTH3anus, 0000IIeHNe U KOHKPETHU3aIus, KiTacCu(UKAITUS U TIOUCK aHaJIOTOB, BHISIBIICHHUE
MIPUYMHHO-CIICJICTBEHHBIX CBs3el, (GOopMyIHpOBKa THUINOTE3, WX MpPOBEpPKa W (POPMYIHPOBKA
BBIBO/IOB);

3) nozuanue OOBEKTOB OKPYKAIOIIETO MHpa B IUIAHE BOCXOXKICHHS OT aOCTPAKTHOTO K
KOHKPETHOMY (OT OOIIero uepe3 4aCTHOE K CAMHUYHOMY);

4) CNnoOCcoOHOCMb BBIJIBUTATh UJICH W HAXOJUTH CPE/ICTBA, HEOOXOAUMBIC TS MX TOCTH)KCHUS;
5) ymeHue (GOPMYIMPOBATH IEMH W ONPENCHATh 3aJa4d B CBOCH IO3HABATEIHHOMN
JeSTETbHOCTH, ONIPEEIISATh CPEACTBA JIUIsl TOCTHHKECHUS TSI U pPellIeHus 3a1a4;

6) onpedensimb PA3HOOOpPA3HbIE WCTOYHUKH TIOJyYCHUS] HEOOXOJAMMOM XUMHYECKOU

uH(pOpMalllK, YCTAaHOBIEHHUE COOTBETCTBUSL coAepkaHMs W (QOpMBI  IMpeACTaBICHUS
MH(OPMALIMOHHOTO MPOJIYKTa ayAUTOPUH;

7) yMeHue TIPOIYKTHUBHO OOIIAThCA M B3aUMOJICHCTBOBaTH B IIPOLECCE COBMECTHOM
NeSITeNIbHOCTH, YYUTHIBATh MMO3UIUU APYTUX YUACTHUKOB JACSITENBbHOCTH, 3PPEKTUBHO pa3peniaTh
KOH(JIMKTHI;

8) 20MOBHOCMb K KOMMYHHUKanuu  (MpPEACTaBIATh  pe3yidbTaTbl  COOCTBEHHOM
[I0O3HABATEIIbHOM  JEATENBHOCTH, CIbIIIATh W CIYIIATh OIIIOHEHTOB, KOPPEKTUPOBAaTh
COOCTBEHHYIO TMO3UIIHIO);

9) YMeHue WCTIOJIb30BaTh CPeJICTBa MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHIA
(manee — HMKT) B pelieHUHd KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 337a4 C
coOnroieHreM TpeboBaHMit 3PrOHOMUKH, TEXHUKU 0e30MmacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(DOPMAIIMOHHOW 0€30MacHOCTH;

10)  6nadenue SI3BIKOBBIMH CPEICTBAMH, B TOM YHCJIC U SI3bIKOM XHMHUH — YMEHHE SICHO,
JIOTUYHO ¥ TOYHO M3JIaraTh CBOK TOUKY 3PEHHUs, UCIIOIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA,
B TOM YMCJI€ U CUMBOJIbHBIE (XMMHUYECKHE 3HAKH, (POPMYIIBI U ypaBHEHHUS).

Ilpeomemmnvimu pesynomamamu V3ydeHUs XUMUU Ha 0a30BOM YpOBHE Ha CTYNEHU CPEIHEro
o0r1ero o0pa3oBaHus SIBISIOTCS CIEAYIOIIUE Pe3yJIbTaThI.

I. B no3naBarteibHOIi chepe:

1. 3Hanue (noHumanue) TEPMHUHOB, OCHOBHBIX 3aKOHOB M BaXKHEWIIMX TEOpHH Kypca
OpraHMYecKOl 1 00IIei XUMUU;

2. ymeHue HaONIIOJATh, ONMMCBHIBATh, (PMKCUPOBATH PE3YJIbTAThl M JIEJIaTh BBIBOJABI Ha OCHOBE
JEMOHCTPALMOHHBIX U CaMOCTOSITENIBHO NPOBEAEHHBIX JKCIIEPUMEHTOB, MCIOJbB3Ysl IS 3TOTO
POJIHOM (PYCCKUI WIIM MHOM) SI3BIK U SI3BIK XUMUH;



3. ymenue xnaccupuUpPOBaTH XUMHUYECKUE DIIEMEHTBI, IPOCTHIC BEIIECTBA, HEOPTaHUYECKUE U
OpraHUYECKUE COCAMHEHUS, XUMUYECKUE MPOIIECCHI;

4. ymeHue XapaKTepU30BaTh OOIIME CBOWCTBA, MOJTYYCHHE W IPUMEHECHHUE M3YYCHHBIX KIIacChl
HEOPraHMYECKHX U OPTaHUYECKUX BELIECTB U UX BAKHEHIITUX MPEACTaBUTENCH;

5. onucvleamb KOHKPETHBICE XMMHUYECKHE PEaKlUM, YCIOBUSA UX MPOBEICHUS W YIPABICHUS
XUMUYECKUMHU TTPOLIECCAMH;

6. ymenue TIPOBOIAWTH CAMOCTOSITCIIBHBIM XHMHYECKUH OKCIIEPUMEHT W  HAONI0aaTh
JCMOHCTPAIIMOHHBIA YKCIIEPUMEHT, (PMKCUPOBATH PE3YJIBTATHI U JCJIaTh BBIBOJBI M 3AKITFOUCHUS
10 pe3yJibTaTaMm;

1. npoeHo3uposams CBOWCTBA HEM3YUYEHHBIX BEIIECTB M0 aHAJIOTUU CO CBOMCTBAMU U3YYECHHBIX
Ha OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEH;

8. ompedensimb WCTOYHWKH XUMHUYECKOW WHPOpMANHM, MOJydaTh €€, MPOBOAWTH aHAIU3,
M3TOTaBIMBATh HHGOPMAIIMOHHBIN TPOIYKT U MPEACTABIISTH €T0;

9. ymems nonvzosamvcsi 00S3aTETBHBIMU  CIIPABOYHBIMH MaTepuasiamu: l[leproanmyeckoit
cucteMoi xumudeckux oanemeHtoB J[. M. MennaeneeBa, Tabmuuell pacTBOPUMOCTH,
ANEKTPOXUMUUYECKUM PSAJIOM HAMPSDKEHUM METAJIOB, PSAIOM 3JEKTPOOTPUIIATETBHOCTH — IS
XapaKTepUCTUKH CTPOECHUS, COCTaBa U CBOMCTB aTOMOB XMMHYECKUX AeMeHTOB [—IV meprnonos
1 00pa30BaHHBIX UMHU MIPOCTHIX U CJIOKHBIX BEIIIECTB;

10. ycmanosnenue 3aBUCUMOCTH CBOWCTB ¥ TPHMECHCHHS BaXXHEHIINX OpraHUYECKHX
COCIMHEHHUH OT MX XHMHUYECKOTO CTPOCHHS, B TOM YHCIIC U OOYCIOBICHHBIX XapaKTEPOM STOTO
CTpoeHus (MpeIeTbHBIM WIH HENPEISIbHBIM) B HATHIHeM (PyHKIIHOHATBHBIX TPYIIIT,

11. mooenuposarue MONEKYI HEOPTAHUUECKUX M OPTAHUYECKHUX BEIECTB;

12. nonmumanue XUMUYECKOW KApTUHBI MHUpa KaK HEOTHEMJIEMOM YaCTH IICJIOCTHON HAayIHOU
KapTUHBI MUpA.

Il. B neHHoCTHO-OpUEeHTAUMOHHOI cdepe — dhopMHUpOBaHHE COOCTBEHHOW IMO3HUIIMH TIPH
OLICHKE TOCJEACTBUUA JUISI OKPYXKAIOIIEH Ccpelnbl MAESITEIbHOCTH 4YEJIOBEKa, CBSI3aHHOM C
MIPOU3BOJICTBOM U MEePepabOTKON XUMUYECKUX MTPOIYKTOB;

I1. B TpynoBoii cepe — nposederue XUMHUUECKOTO SKCIIEPUMEHTA; pa3umiue HaBBIKOB
y4eOHOM, MPOEKTHO-UCCIEIOBATEIbCKOM M TBOPYECKOW JIEATENBHOCTH MPHU BBINOJIHEHUU
WHIUBUAYAIBHOTO MIPOEKTA [0 XUMUU;

IV. B cdepe 310poBOro odpasza :Ku3Hu — cobar00eHue TpaBuil 0€3011aCHOTO 00paIeHus ¢
BEII[ECTBAMU, MaTepUalaMi; OKa3aHHEe MEepBOW MOMOIIM MPU OTPABICHUIX, OKOTaXx U TpaBMax,
MOJIyUEHHBIX B pe3y/ibTaTe HapYIICHUS MpaBWJI TEXHUKH Oe30macHOCTH mpu pabote ¢
BEIECTBAMU U J1TaOOPATOPHBIM 000pYI0BaHUEM.

Coaep:xkanue kypca. 11 knacc. bazoBblii ypoBeHb
CTtpoeHue BelecTB
OcHoBHBIE cBeleHUSI O CTpoeHHH aroma. CTpoeHHe aroma: COoCTaB sjapa (HYKJIOHBI) H
aneKTpoHHas oOosiouka. [lonstne o6 wum3oTomax. I[IoHATHE O XUMHYECKOM OJJIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3aps0M si/Ipa.
[lepuoanueckas cucrema xumuueckux s1neMeHToB J[. M. MenzaeneeBa B cBeTe CBETE€ y4€HUs O
cTpoeHun atoma. dusmdeckuii cmpicn nmpuHaAToil B Tabmuue JI. Y. MeHneneeBa CUMBOJIHKU:
MOPSAKOBOTO HOMEpPA 3JEMEHTa, HOMEpa Mepuoja U HoMmepa rpymnmnbl. [IoHSTHE O Bale€HTHBIX
anekTpoHax. OToOpaskeHne CTPOCHHUS AIEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX JIIEMEHTOB C
MTOMOIIBIO AIIEKTPOHHBIX U ANIEKTPOHHO-TpadUIeCcKuX GOopMyIL.
OObsicHeHHE 3aKOHOMEPHOCTEH W3MEHEHMsSI CBOWMCTB DJJIEMEHTOB B MEPHOJAX M TPYIIax
MEPUOANYECKON CUCTEMBI, KaK CIEIACTBUE UX IJIEKTPOHHOTO CTPOCHUS. DIEKTPOHHBIE CEMENCTBA
XUMHYECKUX DJIEMEHTOB.
CpaBuenue I[leproanueckoro 3aKOHa W TEOPUU XUMHUYECKOTO CTpOeHHS Ha (HUI0CcOCKOi
OCHOBE: MPEANOCBUIKK OTKPBITUS llepnoauyeckoro 3aKkoHa U TEOPUM XUMHYECKOTO CTPOCHMS



OPraHUYECKUX COCAUHEHUN; pOJb JUYHOCTH B HMCTOPUUM XHMHH; 3HAUYEHHE IPAKTUKH B
CTAaHOBJICHUU U PA3BUTUU XUMUYECKUX TECOPUH.

HNonHast xumudeckasi CBA3b M HMOHHBIE KpHUCTAJUIMUECKHE perméTku. KaTHOHBI M aHUOHBI: UX
3apsapl M KIACCU(UKAIUS 10 COCTaBy Ha MpOCThie u cioxHbie. [IpeacraBurenu. [lonstue o6
MOHHOW XUMHUYECKON CBsi3u. VoHHas Kpuctamyeckas pemérka W (u3nyeckue CBOIMCTBA
BEIIECTB, 00YCIIOBICHHBIC THM CTPOCHHUEM.

KoBanentHass xumudeckasi CBsi3b. ATOMHBIE M MOJICKYJSIPHBIE KPHUCTALIUYECKUE PEIIETKHU.
[lonatue o0 KOBaJEHTHOW CBSI3U. OJIEKTPOOTPUIIATEIHLHOCTh, HEMOJSApPHAS W TOJIApHas
KOBAJICHTHBIE CBsI3M. KpaTHOCTh KOBaJICHTHOM CBA3U. MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHBIX
CBsi3el: OOMEHHBIH M JIOHOPHO- aKIenTopHbIA. [lOJNIPHOCTE MOJEKYNbI, KakK CIIeACTBUE
TIOJIIPHOCTH CBSI3U U TEOMETPHUH MOJIeKyibl. Kpuctammuyeckue pemeéTku ¢ 3TUM THIIOM CBS3H:
MOJIEKYJIApHbIE W aToMmHble. Dusznueckne CBOWCTBA BEIIECTB, OOYCIOBJICHHBIE THUIIOM
KPUCTAJUIMYECKUX PEUIETOK.

Meramueckasi cBsi3b. [IoHATHE 0 METATITMYECKON CBSI3U M METAJUTMYECKUX KPUCTALUTHYECKUX
pemérkax. PHU3NYECKUE CBOWCTBA METAJUIOB HAa OCHOBE HMX KPUCTALIAYECKOTO CTPOEHUS.
[IpumeHeHne MeTaIoB Ha OCHOBE UX CBOMCTB. UEpHBIE M IBETHBIE CILIABBI.

Bonmoponmnas xumuueckas CBsi3b. MEXMOJEKYISIpHasE W BHYTPUMOJICKYJSIpHAsT BOJIOPOJIHBIE
CBSI3U. 3HAUYCHHUE MEKMOJICKYIIIPHBIX BOJIOPOIHBIX CBA3EH B IPUPOJIC U KU3HU YEIIOBEKA.
[Tomumepst. TlomydeHue MOTUMEPOB pEAKIUSIMH TOJUMEpPU3AIMN W TOJUKOHICHCAIUH.
Baxneiimme mpeacTaBUTENM MJIACTMACC M BOJIOKOH, WX TOJy4YeHUE, CBOMCTBA M NMPUMEHECHHE.
[TonaTHE 0O HEOPraHMYECKUX MTOJTUMEPAX U UX MPEJACTABUTEIH.

Jucnepcublie cucremsbl. [lonsarue o maucmepcHol (aze W IUCIIEPCHOHHOM cpejie. ArperatHoe
COCTOSIHUE pa3Mep dacTull (a3bl, Kak OCHOBa JUIsl KJIacCHU(PHUKAIMU JUCIEPCHBIX CHUCTEM.
DOMyIbCUH, CYCHEH3UHU, a3p030Jd — TPYIIbl IPyOOJUCIEPCHBIX CHUCTEM, MX IMPEACTABUTEIH.
30JI1 ¥ TeJIM — IPYHIbl TOHKOIUCIIEPCHBIX CUCTEM, UX npeactaBurend. [lonarue o cunepesuce u
KOAryJIsILHAH.

Hemoncrpaumnu. Ilepuonuueckoil cucrtembl Xumudeckux siaeMeHtoB [l M. MenpaeneeBa B
paznuuHbIX Gpopmax. Moiear HOHHOW KPUCTALTHYECKON PEMIETKH HA IPUMEPE XJIOpU/Ia HATPHSI.
MuHepaiibl ¢ ITUM TUIIOM KPUCTALTAYECKON PEIIETKON: KaTbIUT, TAJIUT. MOIeTM MOJIEKYJISIPHOM
KPUCTAJUIMYECKOM PEIIETKN Ha MPUMEPE «CYXOTo JbJa» WK M0J1a U aTOMHOW KPUCTAITIMYECKOMN
pemETKH Ha MpUMeEpe aiMasa, rpaduTa Wi kBapua. Mojens MosspHoro oobséma raza. Moaenu
KPUCTAJIMYECKUX PEHIETOK HEKOTOphIX MeTayuioB. Kommekuun o0pa3noB — pazIMyYHbIX
JUCHEepCHBIX cucTeM. CHHEPE3UC U KOaryJisius.

JlaGopaTropHble onbIThbl. KOHCTpyHpOBaHHE MOJCIM METAIIMYECKON XUMUYECKOW CBSI3H.
[TonyueHnue KOJUIOMIAHOTO pacTBOpa KypHHOIrO OejKa, WCCIEeIOBAaHHE €ro CBOMCTB C MOMOIIBIO
JIA3epHOM YKa3KU U IPOBEICHUE €ro AeHaTypauuu. [loyueHue sMynbcun pacTUTENBLHOTO Macia
u HaOmoneHue 3a e€ paccinoeHueM. [lonyueHue CyCEH3MH «HU3BECTKOBOTO MOJIOKa» H
HaOJIFOAEHME 3a €€ ceIUMEHTAIUEN.

XuMn4ecKue peakiuu

Knaccudukanus XUMHYECKUX peakuuid. AIIOTPONU3alMs U U30MEpH3alus, Kak peakuuu 0e3
W3MEHEHHs cOoCTaBa BemiecTB. AsuioTponuss W e€ npuuuHbl. Kraccudukanus peakuuil 1o
pa3IMYHBIM OCHOBAaHHUSIM: IO YHCIy M COCTaBy pEareHToB U MpPOAYKTOB, Mo (ase, o
WCIOJIb30BAHUIO KaTanu3aropa win ¢epMeHTta, mo TemioBoMy 3ddexty. Tepmoxumuueckue
YpaBHEHUS PEaKLIUi.

Ckopocte xuMuueckux peakuuil. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XHMHYECKUX
peakuMii: Mmpupojia pearupyromux BEUIECTB, TEMIIepaTypa, IUIOIa[b HMX CONPUKOCHOBEHUS
pearupymoux BelecTB, UX KOHUEHTpalus, NpUCyTCTBUE Karanuzaropa. [loHsTue o katanuse.
depMeHTHI, Kak OMOJIOTHYECKUEe KaTanu3aTopbl. THTHOUTOPEI, KaK «QaHTOHHUMBD) KaTaau3aTopoB
U UX 3HAYECHHE.

XuMHUYECKOE paBHOBECHE U CIOCOOBI ero cMenienus. Kimaccudukanus XuMUYECKUX peaKIHid 1o
npu3HaKky ux HampaBieHus. [loHsATHE 00 OOpaTUMBIX PEAKIHSIX U XUMUYECKOM pPaBHOBECHH.
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[punnun Jle-lllatense u cnocoObl CMENIEHHS XMMHUYECKOTo paBHOBecus. OOmas
XapaKTepUCTHKAa peakluil CHHTE30B amMMMaka U okcuja cepbl(VI) u paccMoTpeHue ycioBuid
CMEILIEHUS UX PAaBHOBECHSI HA IPOU3BOJICTBE.

I'uaposm3. O6paTuMelii 1 HEOOPATUMBIA THIPOINU3BL. [ 'MAPOIN3 cojei u ero TUmbl. | uapoamn3
OpPraHUYeCKUX COSAMHEHHUH B KHUBBIX OpPraHM3MOB, KaKk OCHOBa oOMeHa BemiecTB. [lonsrue 00
SHEPreTUUEeCKOM OOMEHE B KJIETKE U POJIM TUAPOJIN3A B HEM.
OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTerneHb OKUCICHUS M €€ OINpeAeseHUe IO
(dbopmynaM OpraHMYECKHX ¥ HEOPraHWYECKHUX BEIIECTB. DIEMEHTHI U BEIIECTBA, KAK OKUCIUTENN
n BocctaHoBuTenu. [loHsiTHE O mpoleccax OKHUCIEHUs U BoccTaHoBieHHs. CocraBieHHe
YpaBHEHUH XMMHUYECKUX pEeaKLUii Ha OCHOBE AJIEKTPOHHOTO OasaHca.

DJIEKTPOJIM3 PACIJIABOB U PACTBOPOB 3JIEKTPOJIUTOB. XapaKTePUCTHKA 3JIEKTPOJIN3a, Kak
OKHUCJIUTEIBbHO-BOCCTAHOBUTENBHOTO Mporecca. OCOOEHHOCTH 3JIEKTPOJIN3a, MPOTEKAIOIIET0 B
pacTBopax 3JeKTpoJuTOB. [IpakTHyeckoe NpUMEHEHHE 3JIEKTPOJIM3a: IMOJyY€HHUE TaJOreHOB,
BOJIOPOJIa, KUCJIOPOJa, IIEJIOYHBIX METAJUIOB M IIENOYeH, a TakkKe aJIOMHHMS 3JIEKTPOIU30M
paciiaBoB U pacTBOPOB COEAMHEHUH OTHX 3iieMeHTOB. [loHSATHE O TrajlbBaHOIUIACTUKE,
raJlbBaHOCTETUH, paUHUPOBAHUN LIBETHBIX METAJUIOB.

JdemoncTpanuu. PacTBopeHue cepHO KUCIOTH U aMMHAYHOW CETUTPHI U (PUKCAIHS TETUIOBBIX
SIBIGHUM U1 3TUX MPOLEcCcOoB. B3anmMOAEHCTBUS pacTBOPOB COJIIHOM, CEPHOM M YKCYCHOM
KHCJIOT OJIMHAKOBOW KOHIIGHTPAIlUM C OJIMHAKOBBIMH KyCOYKamMHu (TpaHyjJaMu) IIMHKA W
B3aUMO/JICHICTBUE OJMHAKOBBIX KYCOUKOB pa3HBbIX MeETa/lIOB (MarHus, LWHKa, >Keje3a) ¢
pPacTBOPOM COJISTHOM KHCIOTBI, KaK MPUMEpP 3aBUCHUMOCTH CKOPOCTH XHMHUYECKHX PEaKIHil OT
MpUpOAbl BellecTB. B3aumoneicTBue pacTBOpOB TUOCYIb(paTa HATpHUsl KOHILEHTpAalUH W
TEMIEpaTypbl C pacTBOPOM CEPHOM  KHUCIOTBL. MOJAEIUPOBaHUE  «KUIISIIETO  CIIOS».
Hcnonb30BaHne HEOPTAaHUYECKUX KaTalu3aTOPOB (CoJiel kese3a, HoaAnuaa Kajius) U IpUpoIHBIX
00BEKTOB, COJAEpXKAIIMX KaTana3dy (Chlpoe MsICO, KapTodenb) s pas3lIoKEHUs TMEePOKCHIIA
BoJIopoaa. B3ammonelicTBUE NMWHKA C COJISTHOM KHCJIOTOW HHUTPATOM cepedpa, Kak TpPUMEpPHI
OKHCITUTEIHFHO-BOCCTAHOBUTEIILHON peakiuii U peakuun oOMeHa. KoHCTpympoBaHwe Monenu
anektponusépa. BugeodparmeHT ¢ mpoMbIIIIIEHHONW YCTAHOBKU JISI TOJTy4EHUS aTFOMUHHUSL.
JlaGoparopHble onbIThl. Wimoctpanus mpaBuia beproiie Ha mNpakTUKE — MPOBEICHUE
peakiuii ¢ 00pa3oBaHUEM OCajKa, ra3a u BoJbl. ['eTeporeHHbli KaTtaau3 Ha IPUMEPE Pa3JI0KEHUS
MEPOKCHJIAa BOJIOPOJia B MPUCYTCTBUU JUOKCHAA MapraHia. CMmelleHre paBHOBECUS B CUCTEME
Fe3+ + 3CNS— < Fe(CNS)3. McnbiTanre HHIMKATOPAMU CPEIIbI pPACTBOPOB COJICH Pa3TMYHBIX
TunoB. OKHUCIUTETHbHO-BOCCTAHOBUTENIbHASL peaklus W peakiuss oOMeHa Ha Ipumepe
B3anMO/ICHCTBUS pacTBOPOB cynbdaTa menu(ll) c xxene3om 1 pacTBOPOM LIEIOUH.
IIpakTHyeckass padora. PemieHue SKCHEPUMEHTAIBHBIX 3a7ad 1O TeMe «XHUMUYeCKas
peakuus».

BemecTBa u ux cBoiicTBa

Metanibl. Ou3nueckre cBOWCTBA METAIJIOB, KaK (DYHKIIMS UX CTpoeHusd. [leneHne MeTaiioB Ha
IPyNbl B TEXHUKE UM XUMHHU. XUMHUYECKHME CBOMCTBA METAJUIOB M 3JIEKTPOXUMHMUECKHHI psij
HanpspkeHuid. [lonatue o MeTannorepmun (TFOMUHOTEPMHH, MAaTHUETEPMUH U JP.).
Hemeramnel. bmaropogneie  ra3sl. Hemeramnsl kak  okuciaurenu. Hemeramisl — kak
BOCCTaHOBUTENH. Ps1 anekTpooTpuniarenbHOCTH. HEpTHBIE Uik 6J1aropoHbIe raskl.

Kuciaorel Heopranmuyeckue u opranmdeckme. KucioTel ¢ TOUYKM 3peHUS aTOMHO-
MOJIEKYJIAPHOTO y4eHHs. KUCIOTBI C TOYKH 3pEHHS] TEOPUHU AIEKTPOJIUTUYECKOU TUCCOLMAIUY.
Kucnorel ¢ TOYkM 3peHHS TPOTOHHOW Teopuu. OOIMEe XUMUYECKHE CBONCTBA KHUCIOT.
Knaccudukarus kucnor.

OcHoBaHMsI HeopraHmvyeckue W opraHudeckue. OCHOBaHHMS C TOYKH 3pEHUS aTOMHO-
MOJIEKYJISIpPHOTO yueHUsl. OCHOBAaHHUS C TOUKHU 3PEHUS TEOPUU DIIEKTPOJIUTHUECKON AUCCOLUALINH.
OcHoBaHMsI ¢ TOYKHM 3pEHHUs NPOTOHHOU Teopuu. Knaccudukarus ocHoBaHUN. XUMHUYECKUE
CBOMCTBA OPraHUYECKUX U HEOPTaHUYECKUX OCHOBAHUM.



AM¢oTepHble CcOeJUHEHHs] HeOpraHuYeckue W opranmvyeckme. Heopranuueckue
amM(OTepHbIe COCAMHEHUS: OKCUIBI U THIPOKCUIbI, — UX CBOICTBA M mMoiydeHue. AMGpOoTepHbIE
OpraHMYECKUE COEIMHEHUS Ha IpUMEpEe aMUHOKUCIOT. [lenTuasl u nentuaHas cBs3b.

Comu. Knaccuduxanus comneit. XKEctkocTb BobI U ciocoObl e€ ycrpanenus. [lepexo kapbonaTa
B ruipokapOoHat u o0paTHo. OOIe XUMUYECKHE CBOWCTBA COJICH.

Hemoncrpaumu. Komnekuus  meramnoB.  Kosutekuuss — HemetauioB.  B3aummonercTBue
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTBI C Menpl0. Bcenblmka TepMuUTHONM cMecH. Bemblmka
yépHOTrO IMoOpoxa. BriTecHEeHHME TalOreHOB U3 MX pacTBOPOB JPYTMMU TaJOre€HaMH.
B3aumonelicTBue napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISIHOW KHUCJIOTHI M aMMHaKa («IbIM
0e3 orus»). [loydeHne aMMuaka v U3y4eHHE ero CBOMCTB. Pa3nuuHbie ciydan B3anMOACHCTBHS
pacTBOpPOB COJIEH AMIOMUHUS €O MENOYbI0. llosydeHue >KECTKOW BOJBI M YCTpaHEHUE €€
XKECTKOCTH.

JladopaTopHble onbIThl. [loydeHre HEpPacTBOPUMOTO THAPOKCHUIIA U €r0 B3aUMOJCHCTBUE C
kucinotoi. lccnenoBaHue KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM M YKCYCHOM KHCIOT
KareJabHbIM METOJIOM NpU UX pa3baBieHun Bojoil. Ilomydenue amdoTepHOro rujgpoxkcuaa u
n3ydeHue ero cBoicTs. [IpoBeieHne KaueCTBEHHBIX peakuil 110 ONPEEIEHUIO COCTaBa COJIH.
[IpakTuueckass paborta. Pemenume sKcriepuMEHTaNbHBIX 3a7ad 1Mo TeMe «BemectBa W ux
CBOWCTBAY.

XHMHUS U COBpeMeHHO0e 00111eCTBO

[IpousBoacTBO amMuaka W MeTaHoJia. [IoHSATHE O XMMHYECKOW TEXHOJIOTUU. XUMHUYECKHUE
peakuuu B MPOU3BOJCTBE aMMHUaka U MeTaHosa. O0mas kiaccupuKalmoHHas XapakTepucTUKa
peakuuil CUHTe3a B MPOU3BOJICTBE ITHX MPOAYKTOB. HayuHble MPUHIMIGI, JI€Kallkie B OCHOBE
MIPOU3BOJICTBA aMMHaKa U MeTaHos1a. CpaBHEHUE ITUX TPOU3BOJCTB.

XuMHUYecKass TPaMOTHOCTh KaK KOMIIOHGHT OOIeld KyJabTyphl 4YelnoBeka. MapKupoBKa
YIaKOBOYHBIX MAaTepUaoB, OJJIEKTPOHUKHA M OBITOBOW TEXHUKH, OHKOJOTUYHOTO TOBapa,
MIPOAYKTOB IMUTAHHUS, STUKETOK 10 YXOAY 32 OJICKI0M.

JdemoncTpaunu. MoJieinb NPOMBIIIJIEHHOW YCTaHOBKHM TMOJYYEHHS CEpHOM KHUCIOTHL. Mojenb
KOJIOHHBI CHMHTE3a aMMuaka. BupeodparMeHThl U Claliibl O CTENEHU SKOJIOTMYECKON YMCTOTHI
TOBapa.

JlabopaTopHble onbIThl. l3ydeHHe MAapKUPOBOK pAa3jIMYHBIX BHUJOB MPOMBIIUICHHBIX U
IIPOI0BOJILCTBEHHBIX TOBAPOB.

TemaTnueckoe niiaHupoBaHue Kypca 11 kiaacca

Ne KommuectBo
Tema ypoka
4acoB

Tema 1. Ctpoenue Beuectn (94)

1 OCHOBHBIE CBEJICHUS O CTPOECHUHU aTOMa 1

2 [Tepuonnueckas cucreMa XMMAYECKUX SJIEMEHTOB 1
. 1. Menneneesa B CBETE yUEHHUS O CTPOCHUU aTOMa

3 CpaBuenue I[lepuoauyeckoro 3akoHa U TEOPUM XUMHAUYECKOTO 1
cTpoeHus Ha punocockoit OCHOBE

4 HNoHnHas xumuyeckasi CBsI3b U HOHHBIE KPUCTAJUIMUECKHE 1
peIIETKU

5 KoBanenTtHas xumuueckas cBsi3b. ATOMHbBIE U MOJIEKYJISIPHbBIE 1

KPUCTAJINIMYCCKHUC pCH_IéTKI/I

Merannuyeckas XMMHUYECKas CBA3b

BO,I[OpO,Z[HaH XUMHUYCCKas CBA3b

ITomumepsl

©|o|N| o
e

I[I/ICHepCHLIe CHUCTCMBI

Tema 2. Xumuueckue peakuuu (124)




10-11 Knaccugukanuss XuMHUeCKIX peaKiuii 2

12 CKOpOCTbh XMMHUYECKUX peaKLuil 1

13 OOpaTuMOCTh XUMUYECKUX peaknii. XMMUYECKOE paBHOBECHE 1
U CTIOCOOBI €T0 CMEIEHUS

14-15 Tuaponus 2

16 OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1

17-18 DIIEeKTPOIN3 PACILIABOB U pacTBOPOB. [IpakTudeckoe 2
PUMEHEHHE JIEKTPOIIN3a

19 [IpakTnueckas padota Ne 1. Permenue skciepuMeHTalIbHbIX 1
3a7a4 1Mo TeMe « XUMHUECKas PeaKiusy

20 [ToBTOpEHUE 1 0000IICHHE N3YISHHOTO 1

21 Kontponsnas padora Ne 1 «Ctpoenue BeujecTBa. XuMudeckas peakuusi» 1
Tema 3. BemecTBa u ux cBoiicrpa (94)

22 Merasbl 1

23 Hewmeramnel. bnaropoaasie ra3sr 1

24 Kucnorts! Heopraumieckue u OpraHu4ecKkue 1

25 OcCHOBaHHSI HEOPTaHUYECKNE U OPTAHUYECKHE 1

26 AmoTepHbIe COeAMHEHNST HEOPTaHUYECKUE U OPTraHUYECKUE 1

27 Comm 1

28 [Mpaktrndeckas padora Ne 2. Pemenne sKcriepuMeHTaIbHBIX 1
3a7a4 1o TeMe «BenrecTBa 1 UX CBOUCTBAY

29 [ToBTOpEHUE M 0OOOIICHHE TEMBI 1

30 KonTtponbHas padota Ne 2 «BemniecTBa u ux CBOHCTBa» 1
Tema 4. Xumusi u coBpeMeHHOe 0011ecTBO (44)

31 XUMHUYECKasi TEXHOJIOTUs 1

32 XuUMHYECKasi TPAMOTHOCTh KaK KOMITOHEHT OOIIEeH KyJIbTYpPhl 1
YyeloBeKa
IloBTOpeHue (24)

33 [ToBTOpEeHUE 1 06001ICHHE KypCa. 1

34 [TonBenenne UTOroB yueOGHOTO roja 1

MeTtoanyeckoe OCHaIllEHHE Y4e0HOIr0 mpouecca

1. Xumus. 11 kmacc: yue6. mis obmeobpaszoBar. opranmsanuii /| O. C. T'abpuensa, U. T.
OctpoymoB, C. A. CnaakoB. Xumwms. 11 kmacc. ba3oBwlii ypoBeHb. YueOHUK. — M.:
[Ipoceemenue, 2021

2. Xumusa. Paboune mporpammel. [Ipenmernas nunus yde6HukoB O. C. I'abpuensna, U. T
OctpoymoBa, C. A. CnagkoBa. 10—11 knaccel. ba3oBblii ypoBeHb: yued. mocoOue s
obmieoOpazoBar. opranuzauuit / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CrnagkoB — M. :
[Ipoceemenue, 2019

Hugpopmayuonnsie cpeocmea

1. http://www.alhimik.ru TIpencraBieHsl ciaeayroue pyOpUKH: COBEThl aOUTYPHEHTY, YUHTEIIIO
XUMUH, CHPAaBOYHHUK (OYEHBb OoJIbIIas moJ00pKa TaOJIHII U CIIPaBOYHBIX MaTEpPHAIOB), BecEnast
XUMHUs1, HOBOCTH, OJIMMITHA/IBI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPHUUECKUX CBEJICHHI)

2. http://www.hij.ru/ XXypran «Xumus U KHU3Hb)» NOHATHO M 3aHUMATEIILHO PACCKa3bIBaeT 000
BCEM MHTEPECHOM, UYTO IIPOUCXOUT B HAYKE U B MUPE, B KOTOPOM MBI KHUBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHbIH xKypHan «XHMHKH U XuMHD). B
KypHaje MPEeACTaBICHO MHOXECTBO OINBITOB 10 XHMHUH, COJAEPKUTCS MHOTO 3aHUMAaTeNbHOU
nH(OpMaIINH, TTO3BOJISIONIEH yBIIEUb YUEHHUKOB SKCIIEPUMEHTAIBHOM YacThIO IPEAMETA.

4.  www.periodictable.ru COopHuk cTaTeli 0 XMMHYECKHX O3JEMEHTaX, WILTFOCTPUPOBAHHBIN
HKCIIEPUMEHTAMHU.
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MarepuajibHO-TeXHHYeCKOe o0ecnieyeHrne KaOMHeTa XUMHH
HarypajibHble 00bEeKTHI
Harypanbable OOBEKTHI: KOJJICKIMM MHHEPAJOB M TOPHBIX TMOPOJA, METAIJIOB M CILJIABOB,
OKCHJIOB, KHUCJIOT, OCHOBAaHHUMW, COJIEH, B TOM 4YHCJIE U MHHEPAJIbHBIX YyIOOpEHMM, a TaKxKe
KOJUIEKIIMM OPraHMYeCKUX BELIECTB M MarepuaioB, npenycMoTpeHHblx OI'OC («Hedtp u
HNpOIyKThl €€ mepepaboTkw», «KaMeHHbII yroap M MNPOIYKTHl KOKCOXHMHUYECKOTO
MPOU3BOACTBA», «BosiokHay, «Ilimactmacce» U T. 1.
XumMuyecKkre peakTHBbI 1 MaTepUAJIbI
Xumunyeckasi JJabopaTopHasi OCyAa, ANMNAPATHI K NPHOOPLI
1) mpubopsl ast paboTHI C ra3aMu — MOJy4YeHHE, COOMpaHKe, OYUCTKA, CYIIKA, MMOTJIONCHHUE
ra3oB; peaklMd MeXay MOTOKaMH ra3oB; PEaKIMHU MEXKAYy razaMHu B AJIEKTPUUYECKOM pas3psiie;
peaxkiuu MeX/ay ra3aMu IpH MOBBIILIEHHOM JaBJICHUN;
2) ammapaTbl ¥ MPHOOPHI JUIS OMBITOB C XHIKUMH W TBEPIBIMH BEIECTBAMU — IEPETOHKA,
¢buibTpoBaHUE, KpHUCTAJUIM3ALMs; NPOBEIACHHE peakUuid MexAy TBEPABIM BELUIECTBOM U
KUJKOCTBIO, KUAKOCTHIO U KHUJIKOCTBIO, TBEPIBIMU BEILIECTBAMU.
3) natuuku pH, 31MeKTPOIIPOBOIHOCTH, TEMIIEPATYPHI H JIp.
Mogaean
YueOHble 10co0HMs HA IEYATHOI OCHOBE

1. «Ilepmomnueckas cuctema xumuueckux anemeHToB JI. . MenneneeBa»

2. «Tabnuma pacTBOPHUMOCTH KHCIIOT, OCHOBAHUH U COJICH»

3. «DIeKTPOXUMUYECKHUN PsIIl HATIPSDKEHUH METAJLIOBY

4. «BaneHTHbIE COCTOSHUS aTOMA YIIEpOaAa»

5. «lIIpocTpaHCTBEHHOE U IEKTPOHHOE CTPOECHUE MOJIEKYIT OPTaHUYECKUX

COEIUHEHUI

udposasi 1adbopaTopus Mo XuMuM

IlnannpyemMsble pe3yabTaThl H3y4eHHs Y4eOHOro npeaMera « XMMHS» Ha YPOBHE CPeHero
001Iero ooOpazoBaHus

Buvinycknuk na 6azo6om ypoemne Hayuumcs.

— NOHUMAMb XUMUYECKYIO0 KAaPTUHY MHPa KaK COCTABHYIO YacTh IE€JIOCTHON Hay4YHON KapTHHBI
MHUpA;

— pAcKpwiéamsy PoJib XUMUHU U XUMHUUYECKOIO IIPOM3BOJICTBA KaK MPOU3BOIUTEILHON CHUJIBI
COBPEMEHHOTO 00I11eCTBa;

— ¢opmynuposams 3HaUCHUE XUMHUH U €€ JOCTIKEHUH B MOBCEAHEBHOM JKU3HU YETIOBEKA;

— YCmMaHaseaueams B3auMOCBSA3U MEXI1Y XUMUEH U JPYTUMHU €CTECTBEHHBIMU HAYKAMU;

— ¢opmynuposams OCHOBHBIE TIOJOXKEHHSI TEOPUU XUMUYECKOTO CTPOCHUS OPraHMYEeCKHX
coenuHeHuit A. M. byrnepoBa M WUIIOCTPUPOBATh HMX HPUMEPAMH M3 OPraHUYECKOH U
HEOPraHUYECKOU XUMUU;

— ap2ymeHmuposams YHUBEPCAIbHBIN XapaKTep XUMUYECKUX MOHSATUN, 3aKOHOB M TEOPHUU ISt
OPraHUYEeCKON U HEOPraHUYECKON XUMUU;

— ¢opmynuposams Ilepuonnueckuit 3akon /. . MenneneeBa u 3akOHOMEPHOCTH U3MEHEHUH B
CTPOCHHH M CBOMCTBAX XMMHYECKUX IEMEHTOB M OOpa30BAHHBIX MMM BEIECTB HAa OCHOBE
[lepuoanyeckoit cuctemsl Kak rpaduyeckoro otoopaxenus Ileproauueckoro 3akoHa;

— Xapaxmepuzoéamps s- U P-2JIEMEHTBI, a TAKXKE JKEIe30 N0 UX IMOJIOKEeHUI0 B Ileproanyeckoit
cucteme /1. 1. MeHneneera;

—  Knaccuguyuposams XUMHYECKHE CBSI3M U KPUCTAUIMYECKUE PEIIETKH, OOBICHATH
MEXaHU3Mbl HX O0Opa3oBaHUS M JIOKAa3bIBaTh €OUHYIO TPUPOJY XUMHUUYECKUX CBs3eH
(KOBaJIEHTHO, MIOHHOM, METAINTUYECKOM, BOJOPOTHOM);
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— 00vACHAMb TPUYUHBI MHOTOOOPAa3Hsl BEIIECTB, MCIOJB3YS SIBICHUS W30MEPUH, TOMOJIOTHUH,
AJJIOTPOTINY;

— Kaaccuguyupoeams XUMHUYECKHE PEAKIMHA B HEOPTraHMYECKOW M OPraHMYECKOW XHMHUU IO
Pa3NUYHBIM OCHOBAHMSIM M YCMAHAGIU6amMb CHEUU(PHUKY THUIIOB PEaKUUHA OT OO0IIero uepes
0Cc00EHHOE K eTMHUYHOMY

— Xapakmepu306ams TUIAPOJIU3 KaK cHenu(pUIHBI OOMEHHBI MPOLECC U pPACKpPbi6aAmMb €To
POJIb B )KUBOW U HEXXUBOM IPUPOJE;

— Xapakmepu306amyv SIEKTPOJIN3 KaK CHEHUPHUHBIA OKUCINTEIHFHO-BOCCTAHOBUTEIBbHBIN
IIPOLIECC U ONPENENSITh €ro MPaKTUYECKOE 3HAUCHUE;

— Xapakmepu306ams KOPPO3UI0 METAJIIOB KaK OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIN MPOLIECC U
npeonazams CroCOObI 3alTUTHI OT HEE,;

— Knaccupuyuposams HEOPraHUYECKUE U OPraHUYECKHE BELIECTBA;

— Xxapaxmepu3oéamp OOLIME XMMHYECKHE CBOICTBA BaKHEHIIMX KJIACCOB HEOPraHMYECKUX U
OpraHMYECKUX COEMHEHUH B IUIaHE OT OOIIET0 Yepe3 0COOEHHOCTh K €TUHUYHOMY;

—  UCnob306amb 3HAKOBYIO CHCTEMY XHMHUYECKOIO sI3blKa JJIsi OTOOpa)K€HHWsl CcOocCTaBa
(xumuyeckure GopMysbl) U CBOMCTB (XMMHUECKHUE YPaBHEHUS) BEIIECTB;

— UCNONIL308aMb TIPABUIIA U HOPMBI MEKTYHAPOIHOM HOMEHKJIATYPhI 17151 Ha3BaHUW BELIECTB 110
¢dbopmynam U, Ha0OOOPOT, JUIsl COCTABICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (POPMYJT COEAUMHEHUN
10 X Ha3BaHUSM;

— 3Hamb TPUBHAJIbHBIE Ha3BaHUS BAXHEUIIMX B OBITOBOM OTHOILIEHUU HEOPTaHUYECKUX U
OpraHMYECKUX BEIECTB;

— Xapaxmepuz08ampb CBOMCTBA, TMOJY4YeHHE M NPUMEHEHHE BaXKHEUIIUX MpeJCTaBUTeNeH
KJIACCOB OPraHMYECKUX COCTUHEHUI (aJIkaHOB, aJKEHOB, AJIKUHOB, aJIKaJUEHOB, apOMAaTHYECKIX
YTIEBOAOPOJOB, CHUPTOB, (PEHONIOB, aTbAECTUIOB, MPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CIIOXHBIX 3(UPOB U KUPOB, YIIEBOJI0B, aMUHOB, aMUHOKHUCIIOT);

—-  YCMaHaénueams 3aBUCUMOCTb JKOHOMHUKU CTpaHbl OT J0OBIYHM, TPaHCIOPTHPOBKU WU
nepepaboTKH YTIIEBOIOPOTHOTO CHIPhs (He(pTH U MPUPOTHOTO Ta3a);

— DJKCHEPUMEHTAIBHO n100meepI#coams COCTaB W CBOWCTBA BAKHEWUIINX TIPEICTABUTENCH
M3YYEHHBIX KJIaCCOB HEOPraHWYeCKMX M OPraHUYECKUX BEIIECTB C COOJIOJEHHEM MpPaBUI
TEXHUKM O0€30MacHOCTH JUid paboThl C XUMHUYECKMMH BEIIECTBAMH M JIaOOpaTOPHBIM
000pyI0BaHUEM;

— Xapakmepuzoeams CKOPOCTb XUMHUYECKOW pEaKIUu U €€ 3aBUCHMOCTb OT Pa3IMYHBIX
(hakTopoB;

— Xapaxkmepu3zoeams XUMAYECKOE PABHOBECUE U €r0 CMELICHUE B 3aBUCHMOCTHU OT PA3IUYHBIX
(hakTopoB;

— npouszeooums PaAcy€Thl MO XUMUYECKUM (opMylnaM U ypaBHEHHUSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUNA MEX/y YYACTHUKAMH XUMHUYECKUX PEaKLIU;

— cob1r00ams MpaBuUIia YKOJOTHYECKOM O€30MacHOCTH BO B3aMMOOTHOIICHUSX C OKPYKaroIen
Cpeloii mpu oOpalleHH: ¢ XMMUYECKUMU BEIeCTBaMU, MaTepraiaMy U IPOIECCAMH.
Buvinycknuk na 6a30680m ypoene noiyuum 603MO0HCHOCHb HAYUUMBCA:

— ucnoivb306ams METOJIBI HAYYHOTO TIO3HAHUS MPHU BBINOJIHEHWU MPOEKTOB U Y4eOHO-
HCCIIEIOBATENIbCKUX 3a7a4 XUMHUECKON TEMAaTHKH;

— NpPO2HO3UpPOSamb CTPOEHUE M CBOMCTBA HE3HAKOMBIX HEOPraHMYECKMX M OpPraHMYECKUX
BEIIECTB HA OCHOBE aHAJIOTHH;

— NpOcHO3Uposamb TEUEHHE XUMHUYECKHX IIPOIIECCOB B 3aBUCUMOCTH OT YCIOBHUH HX
MPOTEKaHMsI U MpeAIaraTh CrocoObl ypaBiIeHUsl ITUMHU MPOLIECCAMU;

— ycmaumaeiueams B3aUMOCBS3M XHUMHMM C MpeIMETaMU T'YMAaHUTapHOTO IMKJIA (SI3BIKOM,
JUTEPATypOU, MUPOBOH Xy/105KECTBEHHOM KYyJIbTYpOM);

— packpuvléams poilb XUMUUYECKHX 3HAHUHN B OyAyIIel MpakTHUeCKOH JeITebHOCTH;

—  packpvlgamb  pOJIb  XUMHUYECKUX 3HAaHUH B  (OPMHUPOBAHUM  UHIMBUAYaJIbHOU
00pa3oBaTeNIbHON TPAECKTOPHH;
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— npocHO3Uupoams CIOCOOHOCTb HEOPraHUYECKHMX M OPraHMYECKUX BEILIECTB IPOSBIIATH
OKHCITUTENbHBIE W/WJIM BOCCTAaHOBHMTEJIBHBIE CBOMCTBA C YYETOM CTENEHEH OKHCICHHUS
3JIEMEHTOB, 00Pa3yIOIINX UX;

— ap2ymeHmupoéams €IUHCTBO MHUPA BELIECTB YCTAHOBJIEHUEM I'€HETUYECKOU CBA3U MEKIY
HEOPraHMYECKHMMH U OPraHNYECKMMU BELIECTBAMY;

— 61a0emb XUMHUECKUM SI3bIKOM JIJIs1 000TallleHus CIOBApPHOTO 3a1aca U pa3BUTUS PEUH;

— Xapaxmepu306amp CTAaHOBJIICHHE HAy4YHOM TECOPHHM HA IpuMepe OTKphIThA Ilepnoamdeckoro
3aKOHA ¥ TEOPUU XUMHUYECKOTO CTPOCHMS OPTaHUYECKUX BELIECTB;

— KPUTHUYECKU OmHOCUMbCSA K TICEBAOHAYYHOM XUMHYECKOW MH(pOpMaluu, MOJIyd4aeMOd H3
Pa3HBIX UICTOYHUKOB;

— nouumams TI00anbHBIE TPOOIEMBI, CTOALIME MEpe]] YEeIOBEYECTBOM (IKOJOIMYECKUE,
SHEPreTUYECKUE, ChIPbEBbIE), U npeoracams MYTH UX PEIICHHs, B TOM 4YHCIE U C IOMOIIbIO
XUMHH.
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