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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOro 00IIero o0pa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPENoAaBaHus y4eOHOTO peIMeTa « XUMHUS»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s3aTeNbHOE IIPEAMETHOE COJIep/KaHueE,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHMs, a TakKe TPeOOBaHUMU K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEpUATBLHOM €IWHCTBE MHpPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKOW 0€30MacHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOW  y4uyeOHOM  JIesITEIhHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETTIOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInuXcs;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbBIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TIpEeACTaBICHUM 00 DJIEKTPOJIUTHYECKONM JTUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U TOJydeHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00O0OIIEHNI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBUJI 0€30MacHOr0 OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMUPYIOIMIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKPY’KaoIlIer0o MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMUHU, TPUMEHATh WX TPH PEIICHHH Mpo0jeM B TOBCECIHCBHOW XU3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHUS CBOETO 3710POBbSI U OKPYXKAIOIIe MPUPOAHON CPEIbL;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJIbHEHUIIETO
oOy4eHus.

OOmiee YuCIO YacoB, OTBEACHHBIX I M3yYeHUs XHMHUUW Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIelN0), B 9 ki1acce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Ponb XMMUU B KM3HHU YEIOBEKAa. XMMUS B CHCTEME HaYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHUMHYECKHE 31eMEHTbl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcCHTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBast o1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUSI. XUMUYECKasi peakuys U €€ MPU3HAKHU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOU TTPOBOJIOKHU, B3aUMOJICHCTBHE Mela C KUCIIOTOMN) SBJICHUM, HAOIIOICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosa meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENeld MOJEKYII
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenune xkucinopoaa. CrocoObl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — asnemeHT m mpocrtoe BemecTBO. HaxoxxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pac4€Tsl Mo XUMHUYECKUM YPaBHEHHSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpoZie U B KU3HU 4YeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcugoB. ®dusnueckue U XHUMHUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus xkucnor. Homenknarypa kucinor. dusudeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIAaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MO>XHO HCIOJIb30BAaHUE BUIEOMATEpPUAJIOB), HAOMIOACHUE 00pa3loB BELIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJIb30BAaHHE BHJICOMATEPHUAIIOB),



WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHu, peaklUWil HEUTpalu3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAs CBS3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOphIE 00pa3yloT aM(OTEepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3znyeckuil CMBICH MOPSAJKOBOrO HOMEpPA, HOMEpPOB NEpuoaa U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanvecko CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIbI XMUMUYECKOW CBSI3U. THUIBI KPUCTATTIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. llonstue o xkaranuse. [loHsiTHe 0 XUMHUYECKOM paBHOBECUU. DaAKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~PEaKIUid C UCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakin Ha HOHBL. [IoHATHE O TMApOIIU3E COIEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (PAKTOPOB, MCCIENOBAHUE AICKTPOIPOBOJTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHue ocangka, BBIICICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJusibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETaJulaMH, IIeJo4aMu). XJIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOMICTBA, MOJy4YeHHE, MpUMEHEeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHne u (HU3MYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4Yeckue cBorcTBa. OKCHIABI CEpbl KAaK MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLIMs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrtepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUe U XMMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yI00peHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COEIMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaora, Pu3NIeCKue U XUMHUUECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pPACIPOCTpaHEHHE B TNPUPOJE, (PU3UUECKHE U XUMHUYECKUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rnobanbHOTO MOTEIUIEHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHHSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
IPOAYKTHl WX MepepadoTku (OEH3MH), UX pPOJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHus B mpupoge. OOmme npenctaBieHus o0
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHeWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xkarore (QU3NUeCKHe M XUMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYyTIMBaHUs caxapa MoJ ACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M MX COeIUHEHUH (BO3MOXHO HCIOJb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsl, B3aUMOJICMCTBUE KOHLIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJy4YeHHe, cOOMpaHHe, paclio3HaBaHUE U H3YUYECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BakHenmme HeMeTaluTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MeHnpneneeBa u cTpoeHus: aToMOB. CTpOEHHE METAJUIOB. MeTayundeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duzryeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe HaTtpus U Kanus). OKcuiabl u



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoe. PU3NUECKUE U XUMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE aroma, HaXOXIACHUE B Ipupojc. PU3UYECKUE U
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI M conn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, aIFIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABbHBIX 3a7a4 1o TeMe «BaxkHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuii B ObITy. IlepBas momolis mnpu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasloB MaTepuaoB (CTEKJO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOLIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT IMpolleccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpEHUE OIbITA ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTHXKEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEUYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YUTATENbCKOW KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM M  HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUNA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUEHUIO MTPOoQEeCcCuil U Tpyla pa3InyHOTO POJa,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH IIEJIECO00pa3HOE OTHOIICHHE K NPUPOJAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAaHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (HOPMHUPOBATH MPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHIYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHbBIE TTPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 pe3yibTar, GopMyJIUpoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U O0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIB30BAHUSI PA3JINUHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (1ab0paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAaMOCTOSTENIbHO OMNPENEATh LEIN JAESITENIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEWCTBUW NPH BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, crnenupuydeckne s TpeaMeTHON obmactu  «XuMus», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUI:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATUI: aTOM, MOJIEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUs, peaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KAaTMOH, aHUOH, PACTBOP, MAccoBasi JOJIs BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX ~XUMHUYECKUX TIOHATUA H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e ICII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJIs1 COCTaBIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKLINM;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdoyHas noarpymnmna (b-rpynmna)», Manbsie u
OONbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHICE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sAapa, O0IIee YUCIO0 IEKTPOHOB
Y paCIpEaeIeHUE X 1O 3JEKTPOHHBIM CIIOSIM);

e KJIaCCU(UIIMPOBATh XUMHUYECKHE HJIEMEHThI, HEOPraHUYECKHE BEIIEeCTBa,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMuYHBIX KJIACCOB, MOATBEPK/Iasi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

¢ BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MaccoBYIO JIOJII0 BEIIECTBA B pacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

e IPUMEHATH OCHOBHBIE OTEPAIIMN MBICIUTEIBLHONU JEATEIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTeMaTU3alluio, Kilaccu(uKkaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJCIUPOBAHUE, SKCHEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBATh MPaBHUJIaM TOJIb30BAHUS XUMHUYECKOM MOCYION U TaOOpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTanenH,
METUJIOPAHXK U IpyTHE).

K xoHIy 00yueHus B 9 kjiacce npeIMETHbIE PE3yJbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBLHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUIECKast CBs3b, TEIUIOBOU d3(PdeKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HERJIEKTPOJIUTHI, BJCKTPOIUTUYECKAsT TUCCOLMAIUS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTN4YecKas), KpUCTAJIMYecKas pemnéTka, KOppo3us METaJlIoB,
CILJIaBbl, CKOPOCTb XHMMHYECKOMW pEAKIMH, MPEACIbHO JIOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;

e ICII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJIsI COCTaBJICHUsT (hOpMYJT BEIIECTB
Y YPaBHEHUM XMMHUUYECKUX PEAKIINM;

e OTIPEJICTISATh BAJICHTHOCTb U CTETEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJICHTHAs, HWOHHAs, MeETa/UIMYecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMmbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JIEMOHCTPUPOBATh €r0 IOHUMAHHWE: OINHUChIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMM  XapPaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX IEPUOJIOB U TJIaBHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CcHeHUPUYECKUEe XUMHYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOJITBEPKIAs OIMNKHCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUS JICKTPOJIUTHUECKON AUCCOLUAIIMY KUCIIOT, 11eJI04Yei
U COJICH, MOJIHbIE ¥ COKpAIIEHHBIE YpaBHEHHUS PEaKIuii HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIHM, MOATBEPKIAONINX CYIIECTBOBAHWE TCHETHYECKOM
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJCTBOM COCTABJICHUS DJICKTPOHHOTO OalaHCca 3TUX PeaKInid;

 IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BEIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJI0 XHUMHYECKOro JjieMeHTa Mo ¢GopMmyJsie COCIUHEHUS,
MacCOBYIO JIOJIO BelIeCTBa B pPacTBOpPE, IMPOBOAUTH PacuéThl MO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COOMIOAATH TIPaBUJIA TIOJIB30BAHUS XUMUYECKON MOCYI0M M Ja00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIMSMH TIO BBIIOJHEHHUIO J1AOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKITUH, TTOATBEPKIAIONMINE KAYSCTBEHHBIM COCTaB Pa3IUIHBIX
BCIIICCTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEILHOCTH — aHAIM3 U
CHHTE3, CpaBHEHHE, O0O0OOIIEeHHe, CHUCTEeMaTH3allui0, BBISIBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — JJII M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcHugax https://m.edso00.ru/7f41837¢
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' U COMAX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka IIOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emenToB JI. U. MenneseeBa. CTpoeHne aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso0o.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOLINAIIMS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0o.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' sneMenToB VIIA-rpymmsl. Tanoredst https://m.eds00.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [TOK
' pyTHIRL &-ep https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 sanemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [TOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bubnmmorexa LIOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pazngen 4. Xumus U OKpyskamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poias XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaareHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIBHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMHUUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HiecTsa o yp https://m.eds00.ru/ffod5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/HIH a3JI0KECHUS e bubmmorexa LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O60gnI eHUE U bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIHsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bub6nuorexa [IOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
PaTop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PexT XuMUIeCKoM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TommuBo (HeTh, yroib ¥ METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BelecTBo. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
o Y https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [Tonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiienneie
37 u HI;HaCI,I peHHBII; aCTBOPBHI MH:wCOBaﬂ bubmmorexa [JOK
5 P P https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KJIacCUpUKaIu, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

46 CHOCOf(SBI: OJI )eHI/Iﬂ XHMHHZSKHe bubmorexa [IOK

. v ’ https://m.edso0.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»

48 I'enernueckas cBsI3b MEKy KilacCaMmu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000111eH1E U CHCTEMATH3AIIUS 3HAHUI

= H https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIECMEHTOB l(?IOHSITI/Ie 0 bubmorexa HOK
i https://m.edso0o.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUSA HAyKU U npaktuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOsIpHAs XUMHUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHE okuCeHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoenue aroma. XMMHUYECKasl CBS3bY

https://m.edsoo.ru/00adbh486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edso00.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnnoreka [HOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adh6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edso0.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LHOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 Tloustue o runponuze coien bubmmorexa LOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrponsHas padora Ne2 o teme
17 «SJIeIl:T OJ'II/ITIf‘leCKa}I HCCOLAAIUA bubmmorexa LOK
P 8 HHATHE https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHE CBOMCTBA, MOJyYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmmorexa [JOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakTepUCTHKA JIEMEHTOB bubnuorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpojie. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnnoreka [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edso00.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nueckre U XMMUYECKHE CBOMCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaloIleH cpe/ibl COETUHEHUSIMHU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMHaK, ero pu3nvecKue u

29 XMMUYECKHUE CBOWCTBA, MOJYyYEHUE U bubmmorexa [JOK
> O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydyenne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
. I gtk https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 0o0peHunid. XUMHYECKOE bubmorexa HOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTYYCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsI3aHHBIE ¢ oKcuaoM yriaeposa (IV)

37 VYronpHas KUcoTa U €€ Cou bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edso00.ru/00ae027e
noH"

[TepBoHavaibHBIEC TOHATHS 00
39 OpraHMYECKHUX BEIIECTBAX KaK O bubmmorexa [JOK
P https://m.edso0.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o teme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [TOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa LIOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael14b2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorera [JOK
. 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "XEcTKoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A I
TTEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIAPOKCHU/IBI U COJIU JKEJe3a

bubmuoreka [JOK

> (IT) u xxene3a (III) https://m.edso00.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTU3aIIS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Boruncnenus mo ypaBHeHUSAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMeCH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O0600I11IeHNE U CUCTEMATU3AIUS
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETMHEHUS»
63 BemectBa u Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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CUCTEMAaTHU3alus 3HaAHUI

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cbh2
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YYEBHO-METOINYECKOE OBECHEYEHHUE OBPA3OBATEJBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



10 KUIACC
OPI'AHNMYECKASA XUMUA

HHOACHUTEJBHAA 3AIIMCKA

[IporpammMa 1Mo XMMHUU Ha ypOBHE CpenHEro olIiero odpa3oBaHus pa3zpaboTaHa Ha OCHOBE
@DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOoBaHUI K pe3yiabTaTaM OCBOCHHS ¢eaepanbHO 00pa30BaTENbHON MPOrPaMMbI CPEIHETO
obumiero oo6paszoBanus (POIlI COO), npencraBineHHbIX B DeneparbHOM TOCYJapCTBEHHOM
oOpaszoBatenbHOM cTtangapre COO, ¢ yuérom KoHuenmuu mnpenojpaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTesbHBIX opranuzauusax Poccuiickoit ®enepanuy, pean3yrolUX OCHOBHBIE
o0Opa3oBaTeNlbHbIE IPOrPAMMBbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS BOCHHMTAHUS B
Poccuiickoiit @eaepannu Ha nepuon a0 2025 roxa» (Pacnopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJX0JI0B K pa3paboTKe IpOorpaMMbl [0 XMMUH, K OIPEJEICHUIO O0IIel CTpaTeruu
00y4eHHs, BOCIIMTAHUS U Pa3BUTUs OOyUaIOLIUXCS CPEACTBAMH y4E€OHOIr0 IpeameTa «XUMHUsD IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBMIM KoOHLenTyaibHble nosioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1I€JIeH, COJiepKaHus, pe3ysbTaToB O0ydeHHs U TpeOOBaHUIl K YPOBHIO
MOJATOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe  oOpa3oBaHME,  IIOJIYy4aeMOE€  BBIIYCKHMKaMu  001ieo0pa3oBaTeabHOM
OpraHu3aliy, SBJISIETCS HEOThEMJIEMON YacTh0 X 00pa30BaHHOCTU. OHO CIIYXKMT 3aBEpLIAIOIIUM
9TaNoM peaju3alii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHYECKOro O00pa30BaHMs. ODTH LEHHOCTU KacaroTcsl MO3HAHUS 3aKOHOB
npupoibl, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl UEIOBEKa, a TaKKe IKOJIOTUYECKU
000CHOBAaHHOTO OTHOILIEHMS K CBOEMY 3/I0POBBIO M MPUPOAHON cpere. Peanusyercs xumuueckoe
oOpa3oBaHue OOyyaroIIMXCs Ha YpPOBHE CpPEAHEro oO0Iero odpa3oBaHMs CpEACTBaMH Yy4eOHOTO
npeaMera «XUMHsS», COAEpKaHUE U MOCTPOEHUE KOTOPOTO OMPE/ENIEHbl B MPOrpaMMe M0 XUMHH €
y4€TOM crneuu(PUKU HAyKH XUMUH, €€ 3HAUECHUS B MO3HAHUU MPHUPOJBI U B MaTepUAIbHON KU3HU
o0miecTBa, a TakXke C Y4€TOM OOIIMX LeJded M MPUHLUIIOB, XapaKTEpU3YIOUIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeIHero ob1ero oopazoBanus B Poccuiickoit @enepanuu.

X¥MHS KakK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYyI0 pojib B COBPEMEHHOM
UBUJIM3AlMM, B CO3JaHMM HOBOM 0a3zbl MarepualibHON KynabTyphl. OHa BHOCHUT CBOM BKJIaJ B
(dopMHpOBaHUE PAIMOHATLHOT'O HAYYHOT'O MBIIUICHHUS, B CO3[JaHHUE LIEJIOCTHOTO MPEICTaBICHUS 00
OKpY’KalOIIeM MHpe Kak O €IMHCTBE MPUPOJBI M YeloBeKa, KoTopoe (opMupyercs B XUMHUH Ha
OCHOBE MTOHMMAaHMsI BEIIECTBEHHOT0 COCTaBa OKPYXKAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEIECTB, X CBOMCTBAMM U BO3MOXKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJENCTBYS C IPYrMMH €CTECTBEHHBIMU HayKaMM, XUMUS CTajla HEOThEMJIEMOMN
YaCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOJMMBIM YCIOBUEM YCIEIIHOTO TPYJA U KHU3HH KXKJIOTO YJIeHa
oOmiectBa. CoBpeMeHHass XMMHUsI KaK HayKa cO3uJaTeNlbHasi, KaK HayKa BBICOKMX TEXHOJOTHUI
HaIpaBJieHa Ha peleHue TI00anbHbIX MPOoOJeM yCTONYUBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON, IKOJIOrHYeCKOi 0€30MacHOCTH M OXPaHbl 3710POBBSI.

B coorBercTBUM ¢ OOIMMH LEIIMH M TNPUHIUIIAMU CpelHEro oodmero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10-11 kmaccebl, 6a30BbIil YpOBEHb M3YUYECHHUsI) OPHEHTHUPOBAHO
IPEUMYLIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOATOTOBKY OOYYarOUIMXCs, HEOOXOOUMYI UM Ul
BbIPaOOTKM MMPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUIHOIO BKIIOYEHUS B JKU3Hb COLUYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CoCTaBIAIOMKME MpeIMeTa «XUMUS SIBIAIOTCA 0a30BbIe KypCchl — «OpraHuyecKas XUMHsD»
u «OO0miast 1 HeopraHu4eckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHsI KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUU M0 HEOPTaHWYECKON XMMHUU (C BKIIOYCHHEM 3HAHHH U3
oOmield XUMUM) U OpraHuyeckoid XuMun. @OpMHUPOBaHUE JAHHON CUCTEMbI 3HAHUHN MPH U3YUYECHUH



npeaMera o0ecreyrBaeT BO3MOXHOCTh PACCMOTPEHUS] BCEr0 MHOTr00Opasusi BEIIECTB HAa OCHOBE
OOIIMX MOHATUHN, 3aKOHOB U TEOPHA XHUMUHU.

CrpykTypa cozpepxkaHust KypcoB — «Opranndeckas xumus» n «OOIas U HeopraHuyeckKas
XUMHA» cOpPMHUpOBaHA B IPOrpaMMe IO XUMHM Ha OCHOBE CHCTEMHOIO MOAXO0Ja K HU3YYEHUIO
yuyeOHOTO Marepuaja M OOYyCJIOBJICHAa HCTOPHYECKH OOOCHOBAHHBIM PpA3BUTHUEM 3HAHWH Ha
ONpPENENEHHBIX TEOPETHYECKUX YPOBHsAX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BELIECTBA
paccMaTpUBAIOTCA Ha YPOBHE KJIACCHYECKOM TEOpUU CTPOCHHS OPraHMYECKHUX COEIMHEHUH, a
TAaK)KE€ HA YPOBHE CTEPEOXMMHMYECKHMX M JJIEKTPOHHBIX IPEICTABICHUH O CTPOCHMM BELIECTB.
Cenenus 00 H3ydaeMbIX B Kypce BEIECTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOJIOB [0
CJIO)KHBIX OHMOJOTMYECKH AaKTHBHBIX COCIMHEHMHA. B Kypce OpraHMuecKoil XUMHH IOIYy4YaloT
pa3BuUTHE C(OPMUPOBAHHBIE Ha YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUS IEpBOHAYaJIbHBIE
IPEJCTAaBICHUS O XUMHUYECKOW CBSI3U, KIacCU(UKALMOHHBIX IPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrjaoMm 3peHus B mnpeamere «XuMHs» 0a30BOro YpPOBHSI paccMaTpUBAETCs
U3y4yeHHbII Ha YypOBHE OCHOBHOIO 0Owlero o0pa3oBaHHs TEOPETUYECKMH MaTepual U
(akTOJIOrMUeCKUe CBEJCHHs O BEIIEeCTBaX W XMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas ¥ HeopraHWyeckas XUMUs» OOydaroUIMMCS IMPEIOCTABISAETCS BO3MOXKHOCTb OCO3HATh
3HAYCHHE MEPHOAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOIOJIOTHIECKUX TO3HIINH, TITy0Ke
MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIIUH 3TOTO 3aKOHA — OT 00001maronieit 10 00bsICHSIOmEH 1
MPOTHO3UPYIOUIEH.

Envnag cucreMa 3HaHMH O Ba)KHEHIIMX BELIECTBAX, MX COCTaBE, CTPOEHUH, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE€ O XMMHUYECKUX PEAKLHUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX INPOTCKAHHUS
nomonHsercss B kKypcax 10 w11 KimaccoB sneMeHTaMH  COJEp)KaHHS, HMEIOIIUMH
KyJbTYpPOJOrMUECKHU M NPUKIAJAHOW XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBSA3M XMMHMHM C JPYITMMHM HayKaMH, pAacKpbIBalOT €€ pOjJb B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITEIbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBXKEHHUSI K MpoOIecCy
TBOpYECTBA B 00JIACTU TEOPHUM U MPAKTUUYECKUX MPUIIOKEHUN XUMUU, TOMOTAIOT BBIMYCKHUKY
OpPUEHTHPOBATHCSI B OOLIECTBEHHO M JMYHOCTHO 3HAUYMMBIX MPOOJEMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIUBATh WH(GOPMAIMIO U NPUMEHATh €€ JJs MONOJHEHUs 3HAHWH, peIieHus
WHTEJUIEKTYAJIbHBIX M JKCIEPUMEHTAJIBHBIX MCCIEIOBAaTENbCKUX 3a1ad. B menoMm copepkaHue
yuebHoro npeamera «XuUMHs» JaHHOTO YpOBHS M3YYEHHsS OPUEHTUPOBAHO Ha (OPMHUpPOBAHUE Yy
00yYaroImuxcsit MUPOBO33PEHUECKOM OCHOBBI JUIsi TOHUMaHMA (PUIOCOPCKUX HIEH, TaKuX Kak:
MaTepHajJIbHOE €IUHCTBO HEOPIaHMYECKOTO W OPraHMYeCKOro MHpa, OO0YCIOBIEHHOCTh CBOWCTB
BEII[ECTB UX COCTAaBOM M CTPOECHHUEM, IIO3HABAEMOCTh IPUPOIAHBIX SIBJICHUM ITyTEM 3KCIEPUMEHTA U
pelieHuss MPOTUBOPEUUIl MEXIy HOBBIMH (aKTaMd U TEOPETHUYECKHUMH MPEANOChUIKAMU,
OCO3HAHME POJIM XUMHHM B PEIICHUH SKOJIOTMYECKHUX MpoOsieM, a Takxke MpobieM cOepekeHus
JHEPIreTUYECKUX PECYPCOB, CHIPbS, CO3aHUsI HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B nnane pemieHus 3aiay BOCIUTAHUS, Pa3BUTHS U COLUANN3AIMUA 00Y4aIOIIUXCS TPUHSATHIE
IpOrpaMMoi IO XHMMHMHM MOAXOAbl K ONPENEICHUI0 COACPXKAaHUA M IOCTPOCHUS IpeaMera
npeaycMaTpuBaloT (OpMHUpPOBAaHME YHHMBEPCAJIBHBIX Y4YeOHBIX JeHcTBUHM, HMemux 0azoBoe
3Ha4YeHHUE IS Pa3JINYHbIX BUJOB JIEATEILHOCTH: pelIeHus Mpo0ieM, MOKUCKa, aHalu3a 1 00paboTKU
uHpOpMaLUU, HEOOXOAUMBIX JUIsl HNPUOOPETEHHs ONbITa NMPAKTUYECKOH M MCCIe0BATENbCKON
JEATEIIBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUH XUMHH.

B mpakTuke npenogaBaHus XMMUH Kak Ha ypOBHE OCHOBHOT'O 00IIero 00pa3oBaHus, Tak U Ha
YPOBHE CpeAHEro oomiero oOpazoBaHMs, NMPH OIpPEICICHUN COJCPKATEIbHON XapaKTepUCTUKU
Helned HM3y4eHMs IpeAMeTa HaIpaBJICHUEM IE€PBOCTENEHHOW 3HAYUMOCTH  TPAJULUOHHO
npu3Haércss  (OpPMHpPOBAHME OCHOB XHMHUYECKOM HayKM Kak o00JacTd  COBPEMEHHOIO
€CTECTBO3HAHMS, IPAKTUYECKOU NEATEIbHOCTH YEJIOBEKA U KAK OJHOIO U3 KOMIIOHEHTOB MUPOBOU
KyIbTypbl. C METOIMYECKOM TOUKM 3pEHMsS] TAKOM MOAXOA K OINPEACICHUIO IeNeld H3y4eHUs
IIpeIMeETa SIBJISIETCS BIIOJIHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUS TJIaBHBIMU IENSIMH HW3Y4eHHUs TpeaMera «XuMHsh» Ha
6azoBom ypoBHe (10 =11 xu1.) ssBASIOTCS:

e (opMuUpOBaHME CHCTEMbl XUMHUYECKMX 3HAaHMM KaK BaKHEWUIEH COCTABIISIOIICH
€CTeCTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOW JIEKAT KIIIOUEBBIC TMOHSTHA,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUU XUMHUH, OCBOCHHE S3blKa HAYKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOILIEHHII MHPOBO33PEHUYECKOrO Xapakrepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (¢dopMUpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/JAaX IO3HAHMS BELIECTB U
XUMHUYECKHX PEaKIi, HEOOXOMUMBIX I MPUOOPETEHUS YMEHUN OpPUEHTHUPOBATHCS B
MHUpPE BEIIECTB M XMUMHUYECKUX SIBJICHHM, NMMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUICCKOU H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHUH M CIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U O0BSICHEHHEM
XUMHYECKOTO OJKCIEpUMEHTa, COONIOJICHHEM TMpaBuil 0e30MacHOro oOpalieHus ¢
BEIIIECTBAMH.

Hapsany ¢ stum, copepkaTenbHas XapakTepUCTHKA LEJeH M 3a1ad M3y4YCHHs IpeIMETa B
nporpaMMe 10 XMMHH YTOYHCHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU IIPUOPHUTETAMU B
cucTeMe cpenHero obmiero oOpazoBanus. CerogHsi B MpernojaBaHUN XUMHH B OOJbIIEH CTENeHU
oTaéTCs MpeanoYTeHIE MPAKTUYECKON KOMIIOHEHTE COACpKaHMs 00y4eHUs, OpDUEHTUPOBAHHON Ha
MOJITOTOBKY BBINTYCKHHKA 0011e00pa30BaTeIbHON OpraHU3aIiy, BIaICIONIETO He HA0OpPOM 3HAHUM,
a (DYHKIIMOHAJILHOW TPAMOTHOCTBIO, TO €CTh CIOCO0AMHM M YMEHUSMH AKTHUBHOTO ITOJYYSHHS
3HAHUU U MPUMEHEHUS UX B PEalbHOM KU3HU I PEIICHUS MPAKTUUECKUX 3a/1a4.

B cBsi3u ¢ 3TUM npu U3ydeHHH npeaMera « XUMUs» TOMHUHHPYIOIIee 3HaueHue MpUoOpeTaroT
TaKue MeJH 1 3a7a49M, KaK:

ajanTanys oO0ydJaromMXCsl K YCIOBUSAM JTWHAMHYHO Pa3BUBAIOIIECTOCS MHpa, popMUpOBaHUE
WHTEIJIEKTYaTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPHUHSATUIO TPAMOTHBIX PEIIEHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYalHsX,
CBSI3aHHBIX C BEIICCTBAMH H UX IIPUMEHEHHEM;

dbopMHupoBaHHE y OOYJAIOITUXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHITUH ), UMEIOIINUX
VHHUBEpCaIbHOE 3HAYCHHE MJI1 PA3IUYHBIX BHUJOB JIEATEIHHOCTH: PEIIeHHs] MpoOJieM, MOUCKa,
aHanmuza U 00paboTku uHpOpManHMK, HEOOXOMUMBIX ISl MPUOOPETEHHS OMbITa ACSITENbHOCTH,
KOTOpas 3aHUMaeT Ba)XHOE MECTO B TO3HAHMHM XHMHH, a TaKXKe Uil OLEHKH C MO3HWIHN
DKOJIOTHYECKOW O€30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XWMHUYECKHMX IPOILECCOB Ha
OpTraHU3M 4YeJIOBEeKa U MPUPOJAHYIO CPELy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX CIOCOOHOCTEMH
o0ydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENbHO MpUOOpEeTaTh HOBbIE 3HAHMS MO XHUMHUU B
COOTBETCTBUU C >KH3HCHHBIMH IOTPEOHOCTSMH, WCIIOIH30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIE
TEXHOJIOTHH JUIS TIOMCKA U aHaiu3a y4eOHOW M HaydHO-TIONMYNISAPHOW MHGOPMAIUU XUMUYIECKOTO
COJIepKaHUS;

dbopMHpoBaHUE W Pa3BUTHE y OO0YYArOIIUXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJIF01aTeIEHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOphle 0COOEHHO HEOOXO MBI, B YaCTHOCTH,
MIpY IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCTIUTAHHE Y OOYYaIONMUXCsl YOS)KIEHHOCTH B TYMAHUCTUYECKOW HAMPABICHHOCTH XHMHUU,
e€ BaXHOH pOJNM B pEIIEHUU TI00aIbHBIX MPOOJEM PAlMOHATIBLHOTO MPUPOAOIOIHL30BAHNUS,
MOTIOJIHEHUSI HHEPreTHUYECKUX PECYpCcOB U COXpPaHEHUs NPUPOJHOTO DPABHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpe’KHOT0 OTHOIIEHHS K MPHUPOJIE U CBOEMY 3/I0POBbBIO, a TaKXKe MPHOOpPETEHHUs
OTIBITA WCTOJIH30BAHUS TONYUYEHHBIX 3HAHUW Ui MPUHSATHS TPAMOTHBIX PEIICHWN B CHUTYAIHSX,
CBSI3aHHBIX C XHUMHUYECKUMU SIBIICHUSMHU.

B ydeOHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHMHsS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE PEAMETHI».



OOmee 4Mca0 YacoB, OTBEACHHBIX MUl M3YYEHHs XMMHH, Ha 0a30BOM YpPOBHE CPEIHEro
obmiero oopazoBanus, cocraBmsieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenro), B 11 kmacce —
34 gaca (1 gac B Henemo).



COJAEP)KAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BO3HUKHOBEHME, PA3BUTUE U 3HAYCHHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OocHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHUYECKUX COCIUHEHUSX — OJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpraHMYECKHUX COEJMHEHUHN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJbI N3Y4YEHMs BEUIECTB U MX IPEBPAILECHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (TUIaBJI€HUE, 0OYTIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE W XHMMMUYECKHE CBOICTBa (peakuuy 3aMeleHUs U
TOpEHHs1), HaX0XKJIEHUE B IPUPOE, MOTyYeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEUIINE
IPEJICTAaBUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYY€HUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
IPOCTEHIINNA MPECTaBUTEND aJIKUHOB: COCTaB, CTPOEHHE, (PU3NUECKHNE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHUYECKHE CBOWCTBa (peakLuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NpUMeHeHue. Tonyon: cocmas, cmpoeuue,
@uszuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHupoOsanus U HUmMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJ0B. [IpupoaHblil ra3 u momnyTtHble He(TIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroiib ¥ POJYKTHI €ro NepepadoTKH.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsl, kojutekuuu «HedTs» u «Yromiab», MonenupoBaHue
MOJIEKYJ YIJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, NPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnrle 3agayn.

Bbluucnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/HBIX BEUIECTB UJIU IPOAYKTOB PEAKIINH).




Kuciiopoacoaep:kamye opranuueckue coeAHHEeHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHue. BonopoiHbie B3 MeX1y MOJIEKYyJIaMU CUpTOB. JleficTBue MeTaHOIa U 3TaHOJA
Ha OpraHu3M YelloBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIHUIEPUH: CTpOeHHe, (U3NYECKHe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHbIe crnupThl). JlelicTBue Ha opraHu3Mm denoBeka. IIpuMeHeHue riuuepuHa u
STHJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anbrerunpl M kemouwl. DopManbIeruj, aueTadbAerH]li CTpoeHue, (usnyeckue u
XMMHUYECKHE CBOMCTBa (peaklUuu OKHMCIEHHS U BOCCTAaHOBJIEHHS, KAayeCTBEHHBIE DPEaKLUu),
[OJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIEC TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUECKUue U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIME I KJlacca KUCIIOT, peaKius
TepuduKalm), MoiaydeHue M mnpuMeHeHue. CrTeapuHoOBas M OJIEMHOBAs KHUCIOTHI Kak
IIPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ UAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. I[IpumeHnenne xupoB. bruonorudeckas posb KUpoB.

VYrneBoabl: cocTas, KiaccupuUKalys yrieBo10B (MOHO-, TU- U Moyucaxapusl). [ noko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcugoM meau(ll), okucieHme aMMuadyHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIOKO3bl), HAXOXJAEHHE B MPUPOAE,
npuMeHeHue, ononornueckas poib. orocunTes. PpyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noiaumepsl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THJIpoJIn3, KadeCTBEHHAs PEaKIMs C HOAO0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHMI: IPOBEACHHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4eCTBEHHBIE
peaKuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHE 3TaHoda okcuaoMm Menu(ll)), MHOroaToMHBIX
cnupToB (B3auMmojeiicTBue raunepuHa c¢ ruapokcunom meau(ll)), amnprernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u rumpokcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUYECKOW padOTHI: CBOWCTBA pPACTBOpa YKCYCHOMU
KHCIIOTBI.

Pacuérnbie 3anaun.

Bbluncnenuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBAa WM MPOAYKTAa peaklUWy MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeTMHEHN.

AMHUHOKHCIOTBI Kak aMm@OTepHble OpraHuvyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AMHUHOKUCIOT (Ha @puMmepe IuLuHA). buonornyeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.

benku kak mpupoaHble BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHbIE PEaKIUU Ha OEJIKH.



OKclepUMEHTAlIbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpeBpallleHHil: HaOnroneHue u
ONMCAHNUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanusi OEIKOB IpPHU HArpeBaHUM, LIBETHbHIE
peakiuu OEIKOB.

BbicokoMoIeKy I pHBIC COCIUHEHUA

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCUHEHNUN — IIOJIMMEpPU3aLUs U MOJUKOHICHCALUS.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeIMeTHBIX CBA3€l IpU UM3ydeHHUH opraHumdeckord xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSITUH, ABJISAIOIMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJAUYHOCTh, HAOIIOACHUE, W3MEpEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusznka: MaTepus, FJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHD,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, (pU3MUECKUe BETUYMHBI U €AMHHUIIBI
UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BellecTB B OpraHusMme, (OTOCHHTES,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHOJIorHs: NUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO MTUTAaHUs, MOIOIINE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE MIpenaparsl, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TIPOTPAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETO ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJabTaTaM OCBOEHHUS OOy4aroIIUMUCS
porpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuyHo-meTonndyeckoif OCHOBOM Uisi pa3pabOTKH IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
pOTrpaMM CpeaHEro o0IIero 00pa30BaHus SIBISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUU C CHCTEMHO-IEATEIbHOCTHBIM IOAXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yiabTaTOB OCBOCHHS IpeaMeTa «XHUMHs» Ha YpOBHE CpelHero oOmero oOpa3oBaHUs
BBIJIETIEHBI CIIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHME O0YYAIOUIMMHCS POCCUHCKOW TPa’kAaHCKON HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATENBHOCTH U CAMOOIIPEIEICHHUIO;

HaJINYME MOTUBAIMH K 00yUEHHIO;

IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
IIEHHOCTEW ¥ UCTOPHUECKUX TPAIULU 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAaTbCS B CBOEH AEATENBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYHIIMMH LEJIOCTHOM CHCTEME XHMHYECKOTO
o0Opa3oBaHuS;



HaJIMYUe TPABOCO3HAHUS HKOJIOTMYECKON KYNbTYpbl M CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIngHocTHBIE pE3yibTaTbl OCBOCHHA MPCAMCTA «XuMus» JOCTUTIarOTCA B CAUHCTBC
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'yMaHUCTHUECKHUMU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaXXJaHCKOI'O O6H.[CCTB3,, IIPUHATBEIMU B OGH.IGCTBC HOpMaMu H IIpaBUJIaMU IIOBCACHMUA,
CHOCOOCTBYIOUIMMH TPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00Y4aIOIINXCSl.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHOopMHUPOBAHHOCTH
OMbITa TO3HABATEIBHON M MPAKTHUYECKOW JEATEIBHOCTH OOYYaIOMIMXCS 10 pealu3aluu
IIPUHATLIX B O6H.[CCTB€ I_ICHHOCTGI\/JI, B TOM 4YHCJIC B 4aCTU:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

OCO3HaHHUA 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

MNpEaACTaBJICHHUA O COLNUAJIBHBIX HOpPMax MW IIpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
PCIICHHUN y‘Ie6HI>IX M ITO3HABATCJIbHBIX 3a41a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH NMOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI JPYIHX
[IPU aHAJIM3€ Pa3INYHBIX BUJIOB YUYEOHOH 1€ATEeIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

OEHHOCTHOI'O OTHOLICHHA K HCTOPUYCCKOMY M HAYYHOMY HACICAUIO OTEYECTBEHHOM
XUMHU;

YBa)XEHHUSI K TPOIIECCY TBOPUECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT JJIUTENbHBIX HAOIIOJACHUM,
KPOMOTJIMUBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O Tpyada yqéHBIX " MPAKTHUKOB,;

WHTEpeCa M TI03HABAaTEIbHBIX MOTHBOB B TIOJYYEeHHH | TIOCIEIYIONIEM aHajIn3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHM,

CIOCOOHOCTH OIICHUMBATb CHUTyalluHd, CBA3aHHBIC C XHMHUUYCCKHMHU ABJICHUAMH, H
MPUHUMATh OCO3HAHHBIE PEIIEeHUs, OPUEHTHUPYSICh HAa MOpAaIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBAThH CBOE MOBEACHHUEC MW IIOCTYIIKHM CBOHUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPABCTBCHHBIX U IIPAaBOBBIX HOPM M OCO3HAHUE HOCHe,ZICTBI/Iﬁ OTUX IMOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHUMaHMA LEHHOCTeH 310poBOro M Oe3omacHOro olpas3a KHU3HH, HEO0OXOIUMOCTH
OTBETCTBCHHOT'O OTHOLIICHUA K CO6CTBCHHOMy (1)I/ISI/IT-IGCKOMy H IICUXUYCCKOMY 310POBbIO;

coOoIeHnsT MpaBmiI 0€30MacHOTO OOpaIieHusi C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYIOBOU NI TEIHHOCTH;

NMOHUMAaHHA [CHHOCTU TIIPaBUJI HWHAUBUAYAJIBHOTO W KOJUICKTUBHOI'O 6G3OHaCHOF0
MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCJIEJCTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTpEOJIEHUS alIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIUTAHUA:



KOMMYHUKATHBHON KOMIIETCHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKOW JIESITEIbHOCTH,
0OIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTHX BUIAX JACSATCILHOCTH;

YCTAaHOBKH Ha AaKTUBHOE YYacTHE€ B PEIICHUH MPAKTUYECKUX 3a/a4 COLUATbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3YyUYCHHIO NMpodecCHuil pa3IMyHOTO Pojia, B TOM YHCIEC Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXCHHS K TPYY, JTIOASIM TPyl U pe3yIbTaTaM TPYAOBOH eSATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAJIbHOW TPACKTOPHH OOpa30BaHUA,
Oynyuiei npodeccuu U peanuzani COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U MOTpeOHOCTElH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHUMAHHUS TJI00AIEHOTO XapaKTepa YKOJOTHYSCKUX MPOOJIeM, BIHSHHS SKOHOMHUYECKHIX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUS HEOOXOAMMOCTH HCITOIB30BaHUS JOCTHXKCHHH XUMUU JJIS PEIICHHS BOIPOCOB
PaIrMoOHAIBHOTO MPUPOJIONIOJIB30BAHNS;

AKTUBHOTO HEMPHUATHS JICHCTBUH, MPUHOCAIINX BpEI OKPYXKAIOMICH NMPUPOIHON cpeje,
YMEHHSI TIPOTHO3UPOBATH HEOJIArONPUSATHBIC KOJIOTHUSCKUE MOCISACTBHS TMPEAIPUHUMAESMBIX
JIEHCTBUI U MPEAOTBPAILATh UX;

HAJIUYUS PA3BUTOTO HKOJIOTUYECKOTO MBIIUIEHUS, JKOJOTHYECKOW KYIbTYphI, OIbBITA
JESTSIIbHOCTH  DKOJIOTUYCCKOW  HAMpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
MO3HABATEIIFHON, KOMMYHUKATHBHOHN M COIMAIIBHON MIPAKTHKE, CIIOCOOHOCTH M YMECHHSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) 1EHHOCTH HAYYHOI0 MO3HAHMSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BHUTHS HAyKU W OOIIECTBEHHOM MTPAKTUKU;

MOHMMAaHUSA CHENU(PUKA XUMHUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €JIMHCTBE MPHUPOJIBI M YEIIOBEKa, B TMO3HAHWH TPHUPOIHBIX 3aKOHOMEPHOCTSH W
peIIeHuH IPOOJIeM COXPAaHEHUS IPHUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHUMHH 7S COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH W BaXKHOW POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TIO0ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
OHEPreTHYECKON, THUIIEBOM M JKOJOTUYSCKOW O€30MacHOCTH, B PA3BUTHU  MEIHIIHHEI,
o0ecreYeHnn yCIOBHM YCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHA
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPAaMOTHOCTH: IIOHUMAHHUS CYIIHOCTH METOJIOB TIO3HAHWSI,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOJMydaeMble 3HAHHS IS
aHaM3a U OOBSICHEHUS SIBICHUU OKPYKAIOIIEr0o MHpAa U MPOUCXOMASIIMX B HEM W3MEHEHUH,
YMEHHsI Ie71aTh 000CHOBAHHBIC 3aKIIFOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB U MMEIOIINXCS JAHHBIX
C TENBIO TTOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIBHO MCIOIb30BaTh XUMHUECKUE 3HAHUS TSI PEIICHUS TIPOOIeM
B PEATbHBIX )KMU3HEHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATEIbCKON ACSITENEHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHI0 M CaMOOOpA30BaHHIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUH TIO0 XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
NOTPeOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3IuyHbIXx cdepax mnpodeccrHoHanbHOU
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pPe3yiabTaThl OCBOCHHS Yy4eOHOTO mpenMera «XWMHUS» HAa YPOBHE
cpemHero odmiero oopa3oBaHus BKIIOYAKOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MeXnpeaMeTHbIe) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIKE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3YyEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHbIH (DaKT, MPHUHIIUII, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTHUE);

YHUBCPCAJIbHLIC y‘~I€6HI)Ie I[Gf/iCTBPISI (HO3HaBaT€JII)HI>IC, KOMMYHUKATHBHBIC,
perynsTuBHBIE), oOecreynBaomme (GopMupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH |
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCS;

CIOCOOHOCTh ~ OOy4aloOIIUXCsl  KMCIOJb30BaTh  OCBOCHHBIE — MEXIAMCUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YdeOHBbIE JICHCTBUS B IO3HABATEIbHOM U
COLIMAJIbHOM ITPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaKalOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEUCTBUSMU.

OBiaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /I€/iCTBUSIMH:

1) 6a3oBble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh W aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIPENIETIATh 1NN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCIIOJIb30BaTh MpPU OCBOCHUU 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHble TMPU3HAKKM TIOHATHM M yCTaHaBIMBAaTh KX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE IMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCHICCTB U XUMHUUYCCKUX peaxunﬁ;

yCTaHaBIUBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3U MEXY N3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyKIeHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBIABJIAATH 3aKOHOMCPHOCTHU U IMPOTHBOPEUYHA B paCCMaTPUBACMBbBIX SABJICHUAX, @OpMyanOBaTI)
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHATH B MPOLECCE MO3HAHUS, UCIIONIb3YEMblE€ B XUMHHM CUMBOJUYECKHE (3HAKOBHIE)
MO/JIEJIH, IPe0O0Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XumMuueckass (GopMynia, ypaBHEHHE XHMHYECKOM peakuud — TpUd pPElIeHuHd Y4eOHBIX
MO3HABATEJIbHBIX M MPAKTUYECKUX 3a/1ad, MPUMEHATh HAa3BAHHBIE MOJEJBHBIE MPECTABICHUS
AJId BBIABJICHUSA XaPAaKTCPHBIX ITPU3HAKOB U3Yy4aCMbIX BCIICCTB U XUMHUYCCKUX peaKHHﬁ.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIU;

dbopMyIupoBaTh IENM M 3aJa4d  HWCCJICIOBAHMS, HCIOJb30BaTh ITOCTABICHHBIE M
CaMOCTOATEIIBHO C(bOpMy.HI/IpOBaHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA MMO3HAHUA WU OCHOBBI
JJISL q)OpMI/IpOBaHI/ISI THIIOTE3BI 11O MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KI[GHHfI;



BIAJICTh HABBIKAMH CAMOCTOSTEIBHOIO IUIAHMPOBAHMS W IPOBEICHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IIPOIEcca, CaMOCTOSTEIbHO
OPOTHO3UPOBATh €ro pe3yibTar, (opMymupoBaTh O000OIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATE OOOCHOBAHHBIA OTYET O MPOAEIAaHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOJ0OB [TO3HAHUS.

3) padora ¢ nndgopmaiueii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HMHPOpMaLUU (HAYYHO-TIOMYJISIpHAsS
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEYUBOCTE;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHblE METOJAbI IpPU IOMCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopManueil: MPUMEHATb MEXIpeIMeTHble ((U3MYecKue M MaTeMaTHYeCKUe) 3HaKu U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OsiaeHne yHHBEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€ CTBHAMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY OOCYKJAaeMOi TeMbl B XOJ€ AMAJIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU  BBIIOJIHEHWU XUMHYECKOIO
AKCIIEPUMEHTa, MPaKTUUYECKONW pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peannzanuyu y4eOHOTO MpoeKTa M (OPMYJIHPOBATh BBIBOJBI MO pe3yslbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

OsiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO TJIAHUPOBaTh U OCYIIECTBISTH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii aropuT™M JIeHCTBUN MpPU BBINOJHEHUH YYEOHBIX M HMCCIIEIOBATENbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YUYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISIT CAaMOKOHTPOJIb CBOEHM JEATENbHOCTM Ha OCHOBE CaMoOaHalu3a U
CaMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC
ITpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)karoT:



c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XHWMHUYECKOW COCTABJISIONIEH ECTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH NpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOM Jist
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJOTMYeCKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOINE
HOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
JNEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaléHHas), MOJb, MOJIIpHAsT Macca, MOJSIPHBIE 00BEM, YIJIEpOAHBIH  CKEJIET,
(GyHKUMOHANBHAS TPYNIA, paguKai, H30Mepus, U30MEpbl, TOMOJOTHUECKUH psill, TOMOJOTH,
YIIEBOAOPOABI, KUCIOPOA U a30TCOJEPIKALINE COCIUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSIMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHHYECKUX
BemiectB A. M. byTiepoBa, 3akOH COXpaHEHHsS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAllUe B OCHOBE IOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOH JIeATEIbHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTaBA, CTPOEHUS U
MPEeBpAICHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJMKY JJISl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYIJl OPraHUYECKUX BELECTB
U YpaBHEHUN XMMHUYECKHX pEeaKlUii, U3rOTaBIMBaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUTSL AJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHMUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAAJIEKHOCTh U3YYEHHBIX OpPraHUYECKHX
BEUIECTB IO HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynne CoeIuHEeHUN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKalllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHbIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucremarndyeckod HomeHkinatype (IUPAC), a takxke
NPUBOJNUTH TPUBHMAJbHbIE HA3BAaHHUS OTIEJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOINMUJIEH,
aleTUJIEH, STWICHIVIUKOJb, TJIMUEPUH, (QeHOJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTE€APUHOBAsl KHUCIOTa, TJII0K03a, GpyKTO3a,
KpaxmaJl, [eJUTF0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOXKEHHUS TEOPUU CTPOEHUS OPTaHUYECKUX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu30oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENEH PAa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyraguen-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJI, STaHOJI, STUJICHTINKOb, TTUIEPUH, (EHOI, aleTalbJeTHl1, MypaBbUHas U YKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, UeJUI003a, aMHUHOYKCYCHAash KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEakUui c
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;



C(OPMHUPOBAHHOCTE YMEHMsI XapaKTepU30BaThb MCTOYHHKHU YIJIEBOAOPOAHOTO ChIPbS
(He(Th, TPUPOAHBIA Ta3, Yroiib), CIOCOOBI WX MEpepabOTKH M NPAKTUYECKOe NMpPUMEHEHHE
IPOJYKTOB EPepadOTKH;

Cc(OPMHPOBAHHOCTh YMEHUH MPOBOAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MIPOAYKTa PEAKIMHU IO H3BECTHBIM
Macce, 00bEMY, KOJIMUYECTBY OJJHOTO U3 UCXOJHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN);

c(hOpPMHUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOM 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
IIO3HAHUS, MCIIOJIB3YEMbIX B XHMHUHU [P M3YYEHUH BEIIECTB M XMMHUYECKHX SIBICHUHI
(HaOmroeHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHMS ISl IPUHATHUS PELIEHUM B KOHKPETHBIX )KM3HEHHBIX CUTYAlLIUsX, CB3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATh MpaBUiia MOJIb30BAHUSA XMMHUYECKON MOCYA0H U
1a00paTOPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBUJIa OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMHU TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN 3KCHEPHUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HarpeBaHUH, MOJYYECHUE ITUIICHA U U3Y4YEHHUE €ro
CBOWCTB, KauyeCTBEHHbIE pEaKIUM OPraHMYECKHUX BEIIECTB, JEHaTypalus O€JKOB Mpu
HarpeBaHUM, IBETHBIC PEAKIUU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJIbTaThI
XMMHUYECKOIO 3KCIIEpUMEHTa B (OpMe 3alUCH YpPAaBHEHHHM COOTBETCTBYIOUIMX pPEAKIMH U
(GbopMynHpOBaTh BHIBO/IBI HA OCHOBE ATUX Pe3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMM COOJIIOJaTh TMpaBMiIa SKOJIOTMYECKH Ie1eco00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS M
OKpYXKarolled MpUPOJHOM cpenbl, 0OCO3HaBaTh ONACHOCTh BO3AECMCTBMS Ha >KUBBIE OPTaHU3MBbI
OnpeAeNEéHHBIX OPraHMYeCKUX BELIECTB, MOHMMAas cMbica mnokazatens I[IJIK, moschsaTe Ha
OpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPAIIEHUS UX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
4eJI0BEKa;

JUisi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3J0pPOBbsl: YMEHHE NPUMEHSTH
3HaHHS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEUIECTB U XMMHYECKHX SBJICHUI;

JUIA  CJeNbIX M CcHa0OBHIAMIMX OOyYaroIUXCs: YMEHHME MCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KosanyecrBoyacos
HaumeHoBaHuepas3aejioB U
Ne ni/n Kontpoabnbie IlpakTuueckue  JJIEKTpOHHBIE (H(pOBLIE)
TEMIPOrpaMMbI Bcero
padoThI padoTshI o0pa3oBaTebHbIEPECYPCHI
Paznen 1.Teopernyeckue 0CHOBBI OPraHUYeCKOH XUMHH
[Tpeamer opraHMYECKO XUMHUU.
1.1 Teopus cTpoCHHS OPraHUIECKUX 3
coenuuennii A. M. Bytneposa bubanorexa IIOK
https://m.edsoo.ru/7f41837c
Hroronopasnery 3 http://him.1september.ru
Pa3znen 2.YriieBoaopoasl http://school-
- TIpe e B HBIEYTAERO0POIH — ) collectlon.edu.ru/FoIIectlon/chemlstrv
: ATIKAHEL http://www.chemistry.ssu.samara.ru
HembenenEHEe VITeBOnOPOREL http://chemworld.narod.ru
2.2 pedt YIICBOAOPOAB: 6 1 http://maratakm.narod.ru
QIIKEHBI, AJIKATUCHBI, aJIKIHBI
2.3 ApoMaTH4eCKHEYTIIEBOAOPOIBI 2
24 [IpupoiHBIE HICTOYHUKHU 3 1
' YIIIEBOAOPOAOB M UX IepepadoTka
Hroronopaszaeny 13
Paznen 3.Kuciopoacoaep:kamnmeopranuueckuecoeTnHeHUs
3.1 Crnuptsl. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 1
' Croxubie 3QUPBI
3.3 YrineBoasl 3 1



https://m.edsoo.ru/7f41837c
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru/
http://chemworld.narod.ru/
http://maratakm.narod.ru/

Hroronopaznery 13

Pa3znen 4.A30TconepkanueoprannyeckuecoeIMHeHu sl

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
http://him.1september.ru

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. beku 3

Hroromnopazaeny 3

Pa3pnen S.BbicokoMOJIeKy I pHbIECOeIMHEHUSA

51 ‘ [Tnactmaccel. Kayuyku. Bomokna 2

Hroromnopazaeny 2

http://school-
collection.edu.ru/collection/chemistr

y
http://www.chemistry.ssu.samara.ru
http://chemworld.narod.ru
http://maratakm.narod.ru

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34



https://m.edsoo.ru/7f41837c
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru/
http://chemworld.narod.ru/
http://maratakm.narod.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecrBouacos
Ne Haranzy
Temaypoka Konrpoabusie  IIpakTuuyeckue JIeKTPOHHBbIEH(PPOBLIEOOD
n/n Bcero YyeHus
padoThI padoThI a3oBaTeJbHbIEepecypChl
IIpeamer oprann4eckor XUMuH, €
1 BO3HUKHOBEHHE, PA3BUTHUE U 1
3HaYEHUE
Teopus cTpoeHHs OpraHM4EeCKUX
2 coequHenuit A. M. bytieposa, eé 1
OCHOBHBIE 10JIOKEHUS
[IpencraBienue o Kk1accuPpUKaUu bu6muorexa [HOK
OPraHHYEeCKHX BEIIECTB. https://m.edsoo.ru/7f41837c
3 Homenknarypa (cucremMatuyeckas) 1 http:/him.1september.ru
Y TPUBHAJIbHBIE HA3BAHUS http://school- S_ChOOI' _
OpTaHIYECKIX BEN[ECTB col!ectlon.edu.ru/collectlon/ch
emistr
AJKaHBI: COCTaB U CTPOEHUE, EMISTY .
4 . 1 http://www.chemistry.ssu.sama
TOMOJIOTMUECKUHN PSIJL
M . ra.ru
TaH ¥ 3TaH — IPOCTeUIIN
5 cran nota pocte © 1 http://chemworld.narod.ru
1§ TaBUTEJIH aJIKaHOB
PEICTABUTCEIIH ATKAHO http://maratakm.narod.ru
6 AJIKEHBI: COCTaB U CTPOEHUE, 1
CBOMCTBA
OTUJEH U IPONUIIEH —
7 IIPOCTEMNIINE TPEICTABUTENN 1
AJIKEHOB
3 [IpakTnueckast padora Ne 1. 1 1
«[lonydyenue sTuIEeHA U U3y4EHUE



https://m.edsoo.ru/7f41837c
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://chemworld.narod.ru/
http://maratakm.narod.ru/

€ro CBOICTB)»

Ankanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Ilomyyenue
CUHTETHYECKOTO KayuyyKa 1 pPEe3UHbI
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Xumus. Yri1y0JIeHHbIN YPOBEHb
Uit o0yyaromuxcs 11 kimaccos

HOACHUTEJBHASA 3AIIMCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Imiero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHON o0pa3oBaTesbHOM IIPOrpaMMBI CpEIHETO o0iero
oOpazoBanusi(POIl COQO), npencraBieHHbIX B DeAepaqbHOM TOCYJapCTBEHHOM
oOpazoBarensHOM cTangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHoro mnpenMera «XuMHsS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
®denepauyy, peanu3yoOIIUX OCHOBHbIE 0Opa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX TnONOKeHHW «CTparerum pasBUTHS BocOUTaHud B Poccuiickon
Oepnepanuu Ha niepuon 10 2025 rona» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsl Ha YpOBHE YINIYOJEHHOTO H3Y4YEHHs] 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yyenue mpeamera, pealum3yeMoe B YCIOBUAX JIU(DPEepeHnpOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0Ie00pa30BATENbHYI0 U
OOIIEKYJIbTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOAUMYIO JUIS
ajanTanuy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3aluax NpodeccuoHaIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJJHOM U3 IPUOPUTETHBIX JUCLMIUIMH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalri0O B  COOTBETCTBUHM C  OCHOBOIMOJAraroluMu
nosoxkeHusiMu I'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, ColepKaHus,
pe3ynbTaToB OOyYeHHMs M TpeOOBaHMW K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIMH:

e UH(pOPMALIMOHHO-METOINYECKasl, pealu3alus KOTOpod olecredynBaer
MOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJIEp)KaHWU, OOlIel cTpaTeruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OPraHU3ALMOHHO-TJIAHUPYIOIIAsl, KOTOpas MpeayCMaTpUBAET ONpPEIEICHHE:
OPUHIMIOB CTPYKTYPUPOBAaHHUA H  MOCJEI0BATEIbHOCTH  HM3YyYEHHUS
yueOHOro  Marepuaia, KOJMYECTBEHHBIX UM  KAa4eCTBEHHBIX  €ro
XapaKTEePUCTUK; TMOJIXO0JI0B K (OPMHUPOBAHUIO COAEPKATEIHLHON OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B



pamMKax MTOTOBOM arrecTauu B (OpME €IMHOTO TOCYJapCTBEHHOIO
9K3aMEHa M0 XUMHH.

[Tporpamma asis yriayOGinE€HHOTO U3YUCHUS XUMHH:

e YCTAHABIIMBAET MHBAPUAHTHOE MIPEIMETHOE COJIEpKaHue, 00s3aTelIbHOE JITIs
U3y4eHUsT B paMKax OTHENbHBIX npoduiiel, mnpeaycMaTpuBaeT
pacmpesieieHue M CTPYKTypUpPOBaHHE €ro IO KilaccaM, OCHOBHBIM
COJIEp>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

e 12T IPUMEPHOE pacrpe/ieieHre yueOHOro BpEMEHHU, PEKOMEHIyeMOT0 JIJIst
U3YYEHUS OTNIETBHBIX TEM;

elIpe/JIaraeT MPUMEPHYIO IOCIIEJOBATEIbHOCTh HM3YyUYEHHUS  Yy4eOHOro
MaTepuaga ¢ y4€TOM JIOTUKH TOCTPOCHHS Kypca, BHYTPHUIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

o Ta€T METOAMYECKYIO HHTEPIIPETAINIO LeJIeH U 3a]1a4 U3yueHUus IpeIMeTa Ha
yIIyONEHHOM ypOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHbIX, NMPEAMETHbIX), a Takke C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JECHCTBUNA  0OydYaromerocs 10 OCBOCHHIO
COZIEpKaHUs TIpeIMeETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUHU TPEIyCMOTpeHa
IPEEeMCTBEHHOCTh C OOy4YeHHMEM XHUMUUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMs. 3a TpelaeNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
00s13aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOXHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENeNsThCS B COOTBETCTBHM C HANpaBICHHEM KOHKPETHOTO
npoduis 00yueHusl.

B cootBercTtBUM ¢ KOHUentyanbHbIMH MojoxeHusmMu PI'OC COO o
Ha3HAYCHUH TIPEIMETOB 0a30BOro M yriayOJIEHHOTO YpOBHEW B cHUCTEME
nuddepeHIupoBaHHOTO OOYYEeHHUsT Ha YPOBHE CpEaHEro ooOiiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIIIyONEHHOTO W3YyYCHHs HampaBlIieH Ha peaTu3aldio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJY4YeHHS  XMMHYECKOTO
oOpa3oBaHMsI B paMKaxX W3Y4YEHHUsS CHELHAIBHBIX E€CTECTBEHHO-HAYyYHBIX U
XUMHYECKHUX JUCIUIUIMH B By3aX W OPTaHU3AIMIX CPETHETO MPO(eCcCHOHATBHOTO
oOpa3zoBanus. B 9Toll cBs3M wu3yueHue mpeameTa «XHUMHs» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHEe TEOpeTUYeCKOW U
PAKTUUECKON MOJITOTOBKUA OOYYarOIIUXCs, BRIOPABIINUX ONpEeAeaEHHbIA Mpoduin
oOyueHus1, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3anusx npodeccuoHaibHoro oopasoBanus. Hapsany ¢ atum,



B cBere TpeboBanuiit ®PI'OC COO Kk mIaHUPYEMbIM pe3ylbTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
U3ydeHHE TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe€ Ha pelIeHHue 3aaady
BOCIIUTAHUSI U COLIMAIILHOTO Pa3BUTHS OOydaromuxcs, Ha GOpMHUpPOBAHUE y HHUX
OOIIEMHTEIUIEKTYaJIbHBIX YMEHHUM, YMEHUI pallMOHATU3AlUA y4eOHOTO Tpyla U
00OOIMEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnstomuMu  nipeameTa «XUMHUs» Ha YPOBHE YIIIYOJIEHHOTO M3Y4ECHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHnuyeckas Xxumus». [Ipu onpeneneHun noaxon0B K 0TO0pY U CTPYKTYpPHOI
OpraHM3ald COJAEP)KAHUS STUX KYpPCOB B MPOTpPaMMe IO XHMHHU 32 OCHOBY
npuHATEl nosokeHuss PI'OC COO o paznuumax 0a30BOro M yriryoJI€HHOIO
YPOBHEH U3yUYeHUs IpeaMeETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckass xumus» u «OOmas u
HEOpPraHWYECKasi XUMUS» COCTaBISIET COBOKYIMHOCTh TMPEAMETHBIX 3HAHUN U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HaHUW TIOMy4YaeT OMpeneaEHHOEe TEOPETHUECKOE JOTOJHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEJIMUYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
DJIEMEHTaX W CBOWCTBAX MX COCAMHEHWU Ha OCHOBE PACIIMPEHUS W YTITyOJIeHUS
IPEJICTAaBICHUNA O CTPOEHUM BEIIECTBA, XMMHUYECKOM CBA3M M 3aKOHOMEPHOCTSIX
IPOTEKaHUsl PEAKIMM, pacCCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMHUYECKON KUHETHKHU
M TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl  XHMHUYECKHX  DJJEMEHTOB  0Oa3upyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXaHWYECKUX TMPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHnH, a TakKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpasoBaHus. V3yueHue
TUTIOB ~ peakiui  JIomojHseTcss  (GopMHpoBaHMEM  TpEACTaBICHUH 00
AIIEKTPOXUMHUYECKUX MPOIECCaxX U IEKTPOJIN3E PACINIaBOB U PaCTBOPOB BEIIECTB.
B kxypce opraHmdeckold XWMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CITOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMIPOcaM 00 dIEKTPOHHBIX d(deKTax,
O B3aMMHOM BJIMSTHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKiuil.

Ocoboe 3HayeHWEe WMEET TO, UYTO Ha COACpPNKAHHE KYypCOB XHUMHHU
yrayOaE€HHOTO YPOBHS U3YUEHHS I KJIACCOB ONMpeAeEHHOro npodus (rJiaBHbIM
oOpa3oM Ha WX CTPYKTYypy W XapakTep JONOJHEHHH K oOmel cucreme
IpEeIMETHBIX 3HAHHI) OKA3bIBAIOT BIMSHHE CMEXHBIE TpeaMeTsl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa IS KJIacCOB XUMHUKO-(pu3ndeckoro mpoduius Oosbiioe
3HaueHue OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no obmed xumuu. [Ipu



U3y4YEeHUU TMpeJMeTa B JAHHOM Cllydae akKIeHT OyJeT caelaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAsE Teopusi (MOJEKYJspHas Teopusi B (U3HUKE), 3aKOHBI COXPAHEHUS
Maccbl M DHEPIHM, 3aKOHbI TEPMOJMHAMUKH, BJIEKTPOJIM3a, MPEICTABICHUS O
CTPOCHHUU BEILECTB U IPYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMeTa g KJIAaCCOB XUMHUKO-
Oouonornueckoro npoduiast OONBUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  Ooliee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alli  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEpPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JHUOUABL, OCJIKH, YIIeBOAbl, HYKJIECHHOBBIC
KUCJIOTHI U Apyrue. [Ipn 3TOM 3HaHWA O COCTaBE M CBOMCTBAX NPEICTABUTEICH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIy>)KaT OCHOBOM I W3Y4YEHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUYECKOT0 MPUMEHEHHS HAyYHbIX
3HAHWI M3y4eHHE NpeaMera «XUMHUs Ha YIIyOJIEHHOM YpOBHE OCHOBAHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YeOHbIMH MpeJIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHblE TpenMeTv», «MaremaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
Tak)ke, KaKk Ha ypOBHE OCHOBHOTO M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JeATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemienne
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearonaraet
peanu3anuio TaKuX LeJeH, Kak:

e popMHUpOBaHUE TPEACTABICHUI: O MaTepualbHOM EIMHCTBE MHUDA,
3aKOHOMEPHOCTSIX M MTO3HABAEMOCTHU SIBJICHUH MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell poiii B oOecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  pEIICHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUIECKON M MHINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIULMHBI, CO3JaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00ecCleyeHnn palroOHAIBHOTO MPUPOJONOJIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

°OCBOCHHE CHUCTEMBI 3HAHUM, JEXalMX B  OCHOBE XUMHYECKOU
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUN O



CTPOCHMHM BEIIIECTBA Ha Pa3HbIX YPOBHAX — ATOMHOM, HOHHO-
MOJIEKYJIIPDHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJMHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAHUSI XUMHUYECKUX PEaKIUi, O
XUMHUYECKOM PAaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 001X
HAyYHBIX MPUHIUINAX XUMHUYECKOTO MPOU3BOJICTBA;

 popmupoBanue y oOyJaronmxcs OCO3HaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHCHHUS
KJIIOUEBBIX HJIEM U TPOOJEM COBPEMEHHOW XUMUU, IJisi OOBACHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIICHHs MPOOJIEM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OLIEHKHU C MO3UIMI 3KOJIOTHYECKON 0€30MaCHOCTH NOCIEACTBUN
OBITOBOM M MPOU3BOACTBEHHON JEATEIbHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BEILECTB;

e yITyOJIEHUE MPECTABICHUN O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUIs. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHUYECKUX SIBJICHUW, MMEIOIIMX MECTO B IMPHUPOJE, B
IIPAKTUYECKOM IEATENBHOCTA U TOBCEIHEBHOM KU3HMU.

B mnnaHe peanu3anuu MEpBOOYEPEAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX

(GyHKUMHA LENOCTHOM CHCTEMbl CPEIHEro oOuiero oOpa3oBaHUs NpPH U3YYEHUU

npeaMera «XuUMHUS» Ha  YIIYOJI€HHOM  YpOBHE OCOOYI0  aKTyallbHOCTh

MPUOOPETAIOT TAKKE 1IETU U 3a]]a4H, KaK:

e BOCTIUTaHHE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIbI, YBAXKCHUS
K TIpollecCy TBOpPYECTBA B O00JIACTU TEOPETUYECKUX M MPHUKIATHBIX
UCCIIEIOBAaHUM B XUMUH, dbopmupoBanue MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHE MOTHBAIIMM K OOYYCHHIO U TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIHTAaHWUIO  HA  OCHOBE  YCBOCHUS
0O0ILIEYEIOBEYECKHUX [IEHHOCTEH;

e Pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKHUX
criocoOHOCTEeM oOyuaromuxcs, (QopMHpOBaHUE Y HUX CO3HATEIBLHOTO
OTHOIIEHUSI K CamM0O0Opa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIJIOBHUIO YCTIEITHON MpOo(decCHOHATBLHON U 00IEeCTBEHHOM NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbI0 M MOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

e popMHUpOBaHME YMEHHUNW W HAaBBIKOB Pa3yMHOTO MPUPOJIOTIOIH30BaAHMUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHUE OIbITa OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIIBHOCTH.



OO1ee 4ynCIo 4acoB, MPEAYCMOTPEHHBIX AJISl U3yYEHUSI XMMUU Ha yTiayOJIeHHOM
YpOBHE cpeaHero oobiiero oOpazoBaHusi, coctaBisier 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 gaca B HEJIENIO).

COJEPXKXAHUE OBYUEHUA

11 KIIACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW 3nemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTHUYECKHE YPOBHU U
noAypoBHHU. AToMHBIE opOuTanu. Kiaccudukanus XUMHUYECKUX 3JIEMEHTOB (S-, -,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DNEeKTPOHHBIE KOH(PUTYpPAIIH aTOMOB 3JIEMEHTOB NIEPBOr0O—4ETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSTHUU, DJIEKTPOHHBIE KOH(PUTYpaIlMd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JI.N. Menneneera. CBA3b NEPUOIUUECKOrO 3aKkOHA U llepuoanueckord CUCTEMBI
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHUEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHX JIEMEHTOB M 00pa3yeMbIX UMU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHON CBsA3U. KparHeie cBsizu. Bogoponnasi CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTHM aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBneHne 0 KOMIUIEKCHBIX cOeMHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOE€HUS.  [HMbI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAIMK PACTBOPOB:



MaccoBasi J10Jisl BEIIECTBA B pacTBOpE, MOJIsipHAasi KOHIeHTpanus. Hackienueie u
HEHACBILIEHHBIC PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHMS OTJEIbHBIX IPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOW U OpraHUYeCcKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUN peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTeHHbIEC peakiuu. Katann3 u kaTannu3aTtopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklni. XuMHueckoe paBHoBecue. KoHncranTta
XUMHUUYECKOTO paBHOBecUsA. DakTOpbl, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHUS: TEMIIEpaTypa, JAaBJICHUE U KOHIIEHTPAllMU BEIIECTB, YYACTBYIOIINX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMeEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkuciauTedb W BOCCTAaHOBUTENb. [lporiecchl OKUCIEHHS W BOCCTAHOBJICHUS.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 53JIEKTPOHHOro OajaHca.
DIEKTPOJN3 pacTBOPOB M PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJa B MPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHNUE PEAKIIU HOHHOTO 0OMEHa, OoTpe/eiieHre
Cpelbl PacTBOPOB C TMOMOIIBI) HHIMKATOPOB, W3YYEHUE BIMSHUS Pa3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU ¢ TOJOKEHHE XUMHYECKOTO
pPaBHOBECHSI.

Heopranuuyeckass xumusi.

[Tonoxxenne HemeraiuioB B llepuonnyeckor CUCTEME  XHMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znveckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METAJUIaMH W HEMETaJUIaMH, BOCCTAaHOBUTEIbHBIE  CBOWCTBA. ['mapuisl
TonIMBHBIE AJIEMEHTHI.

["amorensl. Haxoxmenwe B Mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE |
XUMHUYECKUEe CBOWCTBA. ['asioreHoBOAOpOAbl. BaxHeline KUCIOpoACcCOoaepKallre



COCIMHEHMS TaNoreHoB. JlabopaTopHbIE U MPOMBIIICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [I[puMeHeHre rajJloreHoB U UX COSAUHEHUM.

Kucnopon, o3oH. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI TOYYCHUS
kuciopoaa. @U3NUECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUPOAC, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumudeckne cBoicTBa. CepoBomopon, cymbduabl. Oxcua cepoi(lV), oxcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHue B TMpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XAMHUYECKUE CBOMCTBAa. AMMUaK, HUTpUabl. OKCHIBI a30Ta. A30THUCTast U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocdop. Haxoxnenwe B mpupojsie, CHoCOOBl MOMydeHUs, (U3HUECKUE U
xumuueckue cpoiictBa. Pochunsl u dochun. Oxcunbl dochopa, dhochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuit. docdopHbie
ya0OpeHus.

Yrnepoa, HaxoXIeHHWE B NOpUpojae. AJUIOTPONHBIE  MOJIUDHUKAIUY.
duznyecknue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, O0OpPa30BaAHHBIX
yriepoaoMm. Oxcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Okcun kpemuusi(l1V), KpemHHEBass KUCIIOTA, CUIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne metamoB B [leprnoandeckoil cucteMe XUMMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JOYEK aTroMoB MeTauioB. OOrmue
¢dbuznyeckue cpoiicTBa MeTaioB. [IpuMeHeHHe MeTalloB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspkeHW  metawioB.  OOmMe  CrocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amuUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MertamioB |A-rpynnsl [lepuonuueckoit cucTemsl
XUMUYECKUX OJJeMeHTOB. Hartpwii w xkanuii: mnomydeHue, (U3NYECKHUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB. Maruuii M KajJblMid: TOJydeHHe, (PU3NUECKHe U



XUMHUYECKHUE CBOWCTBA, MPUMEHEHHE MPOCThIX BEIIECTB M HUX COCIUHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMUHW: TTOTydeHue, GU3NIECKue U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIlleCTBA M €ro CcoeAuHeHUH. AMQOTepHbIE CBOICTBAa OKCHUIA U
TUIPOKCU]IA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmiasi  xapakTepucThka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coeanHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEINbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEIWHCHUU.
Baxwnelimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

Pu3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U €ro coequHeHuil. OKCupl,
rugapokcuanl u conu xeneza(ll) u xeneza(lll). [lonyuenue u npuMeHeHue xKene3a
U €ro CILIaBOB.

Ou3nyYeCcKne 1 XUMHYECKHE CBOMCTBA MeIIU U €€ coeauHeHuil. [lomyyenne u
MPUMEHEHUE MEJIU U €€ COSTUHEHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILICKCHI ITuHKa. [IpuMenenue
[IAHKAa U €TI0 COeINHECHUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M WX MPEBPALICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKAa U jKejie3a C pacTBOpPAMH KHUCJIOT U
1IeI04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBI METAJJIOB, B3aMMOJCHCTBUE THUAPOKCUIOB AOMUHUS U IHUHKA C
pacTBOpaMH KHUCJIOT M IIEJIOUeH, PEIIeHHE IKCIIEPUMEHTABHBIX 3a7a4 M0 TeMaM
«l"amorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeToJaxX TIO3HAHUS M METOJOJOTUH HAy4YHOTO HCCIICIOBAHMUS.
HayuHble NpUHIUITBI OpraHUu3aliil XUMHUYECKOT0 POU3BOACTBA. [I[poMBbILIeHHbIE
CIIOCOOBI MOMYYEHUST BAKHEUIITNX BEIIECTB (HAa MPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOU KHUCIOTHI, MeTaHoJi1a). [I[poMbIlIIEHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUIaBOB. XMMHUUYECKOE 3arps3HEHUE OKPYKAIOUIEH Cpellbl U €ro MOCJE/ICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MacCHOCTH.



Xumusi © 310poBbe uenoBeka. JlekapcrBeHHble cpenctBa. [IpaBumiia
UCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.

XuMus TUILIKA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE J00aBKU. Posib XumMum B
oOecrieyeHuu MUIIEeBOM 0€3011aCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIC yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepaMmHKa.
Marepnainel 1t 2neKTpoHuKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

PacuéTel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakiuu, €clIM OJHO M3 BEIIECTB JAaHO B BHJAE pacTBOpa C ONPEAECIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTpAIIMU BEIIIECTBA B pPacTBOpe, JOJU BBIXOAA MPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEed
HEOpPraHU4eCcKOM XMMHH B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIOIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACIIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYUHBIN (DaKT, THUIIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiIacCU(PUKaIUs, MePUOIUIHOCTh, HAOIIOICHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTCTUUECKUN YPOBEHb,
BEII[ECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHHME BEIIECTBA, HJICAIBHBIN Ta3,
bu3nYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpaBI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,

pecypchl.



TexHomorus: XuMHU4ecKas IMPOMBINIJIICHHOCTb, MCTAJLIIYpIusi, CTPOUTCIIbHBIC
MaTcpuaJibl, CEJIbCKOXO3SHMCTBECHHOE IMPOU3BOACTBO, NMHUIICBAA IMPOMBIINIJIICHHOCTD,
(I)apMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
npemaparoB, IIPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHUAJIOB, OSJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



[VDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMKWKU HA VYIJIYBJIEHHOM YPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYpE JMYHOCTHBIX pPE3yJIbTaTOB OCBOCHUS
npeaMera «XUMHS» Ha ypOBHE CpeIHEro oOmero oOpa3oBaHUs BBIIEICHBI CIEAYIOIIME COCTABJISIOIIME: OCO3HAHHUE
OOy4aroLMMHUCS POCCUNCKON TpaKAAHCKOW MJIEHTUYHOCTH; TOTOBHOCTh K CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOIIPEAEIICHUIO; HAIMYME MOTHBAUMU K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYyYaromIuXcsi pyKOBOJACTBOBATHCS
NPUHATBIMA B OOILECTBE NpaBWIaMUd M HOPMAMH IOBEJACHUS; HAJIMYME NPABOCO3HAHMS, SKOJOTMYECKOW KYJIbTYpHI;
CHOCOOHOCTh CTaBUTh LU U CTPOUTH KU3HEHHBIC IIJIaHbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MPEAMETAa «XUMUS» OTPaKatoT CPOPMUPOBAHHOCTH ONBITA [TO3HABATEIBHON U
MPAKTUYECKOH AESITENIbHOCTH O0YYAIOIINXCS B MPOLECCE peaM3ali 00pa30BaTEIbHONU JEATEIbHOCTH.

JIMYHOCTHBIE PE3yNIbTAThl OCBOEHUS MpeAMETa «XUMUS» OTPaxaroT cPOPMUPOBAHHOCTH OMbITA [MO3HABATEIILHON U
MPaKTUYECKON AESITENBHOCTH O0yYarouuxcsl B MPOLECCe pean3aliui 00pa30BaTENbHOM NEATEIbHOCTH, B TOM YHCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUS O0YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX NIPAB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U ITPaBONOPSAIKY;

MPEICTABIICHUS O COLIMAIIBHBIX HOPMaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOH NEATEIBHOCTH MPU CO3/1aHUU YYEOHBIX NMPOEKTOB, PEUICHUH YYEOHBIX U
IIO3HABATEJIbHBIX 33/1a4, BBIIIOJHEHNN XUMUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI APYTUX MPHU aHAJIU3€ Pa3InYHbIX
BUJIOB y4€OHOU J1eATeNbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOT'O OTHOILIEHHS K ICTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OTE€UYECTBEHHON XUMUMU;



YBaXXEHUS K MPOLIECCY TBOPUYECTBA B OOJIACTH TEOPHH U MPAKTHYECKOTO MPUIIOKEHHUS XUMHH, OCO3HAHUS TOTO, YTO
JTAHHBbIE HAYKH €CTh PE3YyJIbTaT JUIMTENIbHBIX HAOMIOIECHUNA, KPONMOTIIMBBIX 3KCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOIO
TpyJa yYEHBIX U MPAKTUKOB;

UHTEpECa W I103HABAaTEIbHBIX MOTHMBOB B IOJYYEHUM U MOCIEAYIOLIEM aHanu3e WHGPOpMalUU O MEPEeIOBBIX
JOCTHKEHHSIX COBPEMEHHOM OTEYECTBEHHON XUMMY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIOCOOHOCTH OLIEHHMBATh CUTYAllUM, CBSI3aHHBIE C XUMHUYECKUMH SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPHILIEH C MO3UIUI HPABCTBEHHBIX U IPABOBBIX HOPM
Y C YYETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHUS IIEHHOCTEH 3/10poBOro M Oe3omacHoro oOpas3a >KM3HHU, HEOOXOJAUMOCTH OTBETCTBEHHOI'O OTHOILUEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOtoIeHUsT TpaBuil 0e30MacHOro oOpalleHus C BElleCTBaMU B ObITY, MOBCEIHEBHOM >XHM3HU, B TPYAOBOU
NesTEeIbHOCTH;

NOHUMAaHUsl LIEHHOCTU MpPaBUJ HWHIUBUIYAIIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBEACHUS B CHUTYaLMsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHUS MOCEACTBUNA U HENPUATHUS BPEIHBIX NPUBBIYEK (YIOTPEOJICHUS aIKOTO0JIsl, HAPKOTUKOB, KypeHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATENbCKONW JAESATEIbHOCTH, OOIIECTBEHHO IMOJIE3HOM,
TBOPYECKOU M IPYrUX BUAAX ACATEINBHOCTH;

YCTAaHOBKH Ha aKTWBHOE y4aCTHE€ B PEIICHHH MPAKTHUYECKHUX 33]1a4 COLMAIIBHON HANpPaBJIEHHOCTHU (B paMKax CBOETrO
KJIacca, IIKOJIbl);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3jiudyHOro pojia, B TOM YHUCIE Ha OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYAJIbHOW TpaeKkTopuu oOpa3oBaHus, Oynyimiedt mnpodeccun u
peanu3anuy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, NHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1[E€JIECO00Pa3HOTr0 OTHOIICHUS K MPUPOIE KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJIe;

MOHMMAaHHUA TJI00ATIHOTO XapaKTepa SKOJIOTHYECKHX MPOo0sieM, BIUSHUS IKOHOMUYECKUX MPOILIECCOB HA COCTOSTHHUE
IIPUPOJTHON U COLMAIIBHON CPEIbI;

OCO3HaHUS HEOOXOIMMOCTH MCIIONb30BaHUS JOCTIDKEHHM XHWMHUU JUIsl PELIEHUS BOIPOCOB PALMOHAIBHOTO
IIPUPOIOIIOJIB30BAHU;

AKTUBHOI'O HEINPUATHUS NEUCTBUU, NPUHOCILIUX BpPEI OKPYKAIOLIEH IPUPOIHOU CPEeAe, YMEHHs NPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE OCIIECTBUS MPEANPUHUMAEMBIX AEHCTBUN U MPEIOTBPAILATH UX;

HaJIM4YUsl Pa3BUTOrO HKOJOTHYECKOTO MBIIIJIEHUS, YKOJIOTUYECKOW KYJIbTYpBI, OIBITA IEATEIBHOCTH AKOJIOTHUYECKON
HaIlpaBJIICHHOCTH, YMEHHSI PYKOBOJICTBOBAaTbCSI UMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOM MPAKTHUKE,
CIIOCOOHOCTH U YMEHHUSI aKTUBHO IPOTUBOCTOSTH UI€0JIOTUN XeMO(hoouH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKU;

NOHUMAaHUsl cneuu(UKd XUMHHM KaK HayKd, OCO3HaHMsS €€ poiu B (OPMHPOBAHUU PAIMOHAIBHOTO HAyYHOTO
MBIIUIEHHSI, CO3/IaHUU LIEJIOCTHOTO MpEJCTaBiICHHUsI 00 OKpYKaKoIEM MHUpE KaK O €JUHCTBE NPUPOJbI U YEJIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu NpoOdIeM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMMHHM [UJIsl COBPEMEHHON LMBWIM3AIUMU: B €€ TyMaHHCTHYECKOU
HaIPaBJICHHOCTH M BaYXHOW pOJM B CO3JaHUU HOBOM 0a3bl MaTEpHATIbHOM KYJIBTYpHI, B PEIICHUH TJ100aIbHBIX MPoOeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, JHEPIeTUUYCCKOM, IHIIEBOM M DKOJIOTMYSCKONW OE30MacHOCTH, B
pPa3BUTUU MEIULIMHBI, 00ECIIEYEeHUH YCJIOBUIM YCHEIIHOTO TPyAa U IKOJOTUYECKH KOM(MOPTHOM >KU3HU KaXIOro WieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTHU: NMOHMMAaHUs CYIIHOCTH METOJOB INO3HAHMS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHUA AJI1 aHaIW3a U OOBIACHEHMS SBJICHUM OKPYXKAIOIIEro MUpa U



MPOUCXOAAIINX B HEM HM3MEHCHMI, YMEHHS JeiaTh OOOCHOBAaHHBIC 3aKIIIOUCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO MCITOJIB30BATh XUMHUYECKUE 3HAHUS VIS PEIICHUS MPOOJIEM B PEATbHBIX KU3HECHHBIX
CUTYaIUSIX;

MHTEpeca K TO3HAHUIO, UCCIIEA0BATENIbCKON eATEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJTYYEHHIO HOBBIX
3HAHUU M0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;

HMHTEpeca K 0COOEHHOCTSIM Tpya B pa3iMuHbIX chepax mpodeccruoHaabHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHMSI MPOrpaMMbl MO XMMHH Ha YpPOBHE CpeIHero oOIero oOpa3zoBaHUs
BKJIFOYAIOT:

3HaQYMMBbIE Uil (DOPMHUPOBAHMS MHUPOBO33PEHUS] OOYYAIOMIMXCS MEXKIUCHUIUIMHAPHBIE  (MEXIPEIMETHEIC)
OOIIIEHAYyYHbIE TIOHSTHS, OTPAKAIOIIME IIEIOCTHOCTh HAay4YHOW KApTUHBI MHUpAa U CHEUU(PUKYy METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHUs, SBJIEHHUE, MPOIECC, CUCTEMa, HAy4YHBIH (HaKT,
MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIeIOBAaHNE, HAOIIOACHIE, U3MEPEHHUE, SKCTIEPUMEHT U JPYTHE);

YHUBEpCAIbHBIC y4eOHBbIC JEWUCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHUBHbBIC, DPETYJISTHUBHBIC), 00OECIECUMBAIOIINE
dbopmupoBaHrue PYHKIIMOHATILHOW TPAMOTHOCTH U COIIUATIBLHON KOMITETCHIIUN 00YYaOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCS HUCIOJIb30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUA U
YHUBEpCaIbHbIC YUeOHbIE IEUCTBUS B TO3HABATEILHON M COLUANILHOM MPaKTHKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHUBEPCAJIbHBIMU  YYCOHBIMH  TO3HABATEIBHBIMU,
KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
1) 0a30Bble JJOrHYecKmne JeCTBUSI:
CaMOCTOSITENILHO (hOPMYJIMPOBATH M aKTyaJIU3UPOBaTh MPoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;



OTIPENEATh IIENM JESTeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH WX JOCTHKCHHUS, COOTHOCUTH PE3yIbTaThl
JEATETLHOCTH C IMTOCTaBICHHBIMHU TICIISIMH;

WCITOJIB30BATh MPU OCBOCHUH 3HAHHUUN MPUEMBI JIOTHUECKOTO MBIIIJICHUS: BBIJICIATh XapaKTEPHBIC MPU3HAKU TTOHATUN
U yCTaHaBJIMBATh UX B3aUMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHMS OTIEIbHBIX (PAKTOB U
SIBJICHUU;

BBEIOMPATH OCHOBAHUS U KPUTEPHH JIJIS1 KJIACCU(DHUKAITNN BEIIECTB U XUMHUYECCKUX PEAKIIHIA,

yCTaHABJIMBATh IPUIMHHO-CJICACTBEHHBIC CBSI3U MEXKIY N3Yy4aeMbIMH SBICHUSMU;

CTPOUTH JIOTUYECKUE pACCYKIeHUs (MHIYKTUBHBIC, NEIyKTUBHBIC, MO AHAJIOTHWH), BBISBIATH 3aKOHOMEPHOCTU U
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBIICHUSAX, (POPMYJIMPOBATH BHIBOIBI U 3AKITIOYCHHUS;

MPUMEHSTH B MPOIIECCEe MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJUYECKUE (3HAKOBBIE) MOJEINU, TPEOoOPa30BLIBAThH
MOJICITbHBIE TIPEACTABIICHUS] — XUMHYCCKUN 3HAK (CHMBOJ) 3JIEMEHTA, XUMUYecKas (opMyna, YPaBHCHHE XHUMHYECKOU
peaKknuu — TPH PEIICHUM Y4YEOHBIX ITO3HABATCIBHBIX M TPAKTUYCCKHUX 3aJ1ad, NMPUMEHSATh Ha3BaHHBIC MOJCIHHBIC
MIPE/ICTABIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYA€MbIX BEIIECTB U XUMHUUECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYCCKUX PEAKITHI;

dbopMyIMpoBaTh IEAM W 3ada4d  WCCIEAOBAHMS, HCIOJb30BaTh TIOCTABICHHBIE M CaMOCTOSITCIIBHO
c(hOpMYIUPOBAHHBIC BOMPOCHI B KAYECTBE HMHCTPYMEHTA IMO3HAHKS U OCHOBHI 11 (POPMUPOBAHUS THUIIOTE3bI TTO MMPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

BIAJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO  IJIAHUPOBAHHMS WM TMPOBEJACHUS  YUYCHHUYECKHX OKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHS HAOMIOIAaTh 3a XOJOM MpOIecca, CaMOCTOSATEIHLHO TIPOTHO3UPOBATH €r0 pPEe3yJIbTar,
dbopMyIMpoBaTh OO0OOIIEHUS W BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH pPE3yJbTAaTOB WCCICAOBAHMS, COCTaBIATH
00OCHOBaHHBIN OTYET O MPOJIEITAHHON padoTe;

npUOOpeTaTh OMBIT YYEHUUYECKOW HCCIIENOBATEILCKOW M IMPOCKTHOM JEATEIbHOCTH, MPOSBISTH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/iay, MPUMEHEHHUIO PA3JIMYHBIX METOJIOB
TTO3HAHUS.

3) pabora ¢ uHpopmaumei:



OPUEHTUPOBATHCA B PA3IMUHBIX HCTOYHUMKAX HWHGOpManuu (HAYYHO-TIOMYJIApHAS JHUTEpaTypa XUMHUYECKOTO
COJIEpKaHusl, CIIpaBOYHBIE MOCOoOUs, pecypchl MHTepHeTa), aHanu3upoBaTh MHPOPMAIUIO PA3IWYHBIX BUAOB U (Popm
IPEICTABIICHUS, KPpUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpOBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe MH(POpMALK, HEOOXOAUMOH I
BBITNIOJHEHMSI YU€OHBIX 3a71a4 ONPEEIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCIOJIB30BAaHUS HH()OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUA U Pa3IWYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIFHO BBIOMPATh ONTUMAabHYIO (POpMY MpeACTaBlIeHUs HUHPOpMaLUu (CXeMbl, TpaduKy, JAUArpaMMBbI,
TaOJHIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIH $A3BIK B KayecTBE CpPEJICTBAa MpU pabdoTe C XUMHUYECKON HHpOpMaluen: NPUMEHSATh
MEXIpeIMETHbIE ((PU3NUECKUE U MAaTEMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYJIbl, a00OpeBUATypbl, HOMEHKIIATYPY;

HCIIOJB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

3a/1aBaTb BOIIPOCHI 110 CYIICCTBY 06cy>1<z[aeM0171 TCMBI B XO0A€ AxaJIora W/ JAUCKYCCHH, BBICKA3bIBATh UJICH,
(I)OpMYJ'II/IPOBaTB CBOHU IIPCHJIOKCHHUA OTHOCHUTCIIbHO BBIIIOJTHCHUA HpCI[J'IO)KGHHOﬁ 3aJa4u,

BBICTYIIaTh C NPE3CHTALMEN PE3YJIbTAaTOB IO3HABATEIBHOM NESITEIBbHOCTH, MOJYYEHHBIX CaMOCTOSATEIBHO HWIIU
COBMECTHO CO CBEPCTHHKAMU IPHU BHINOJHEHUH XMMUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOThI MO MCCIEA0BAHUIO
CBOMCTB M3y4aeMbIX BEUIECTB, peaqn3aliy ydeOHOTro MpoekTa, u (OpMyIUpOBaTh BBIBOJBI 10 pe3ysIbTaTaM MPOBEAEHHBIX
UCCJIEIOBAaHUM IMyTEM COTJIACOBAHUS MO3UIUH B X0/1€ 00CYK/I€HUSI U OOMEHAa MHEHUSMHU.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:



CaMOCTOSTEJIBHO MJIAHUPOBATh U OCYLIECTBIIATH CBOIO [TO3HABATEIBHYIO AEATEIbHOCTD, ONPEAETss €€ esn U 3a/1a4H,
KOHTPOJIMPOBATh W MO MEpE HEOOXOAUMOCTH KOPPEKTUPOBATh MpEaraeMblii alrOpUTM JACUCTBUN MPHU BBHIOJIHEHUU
y4eOHBIX M HCCIENOBATENbCKUX 3a7ad, BbIOUpaTh Hanbosee >(PPEKTUBHBIN CIIOCOO MX PELICHHUS C YYETOM MOTYUCHHS
HOBBIX 3HAHUH O BEIIECTBAX M XUMHUYECKUX PEAKIIUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[TpenMeTHbIE pe3ybTaThl OCBOCHUSI MPOTrpaMMbl [0 XUMUU Ha YIIIyOJEHHOM YPOBHE Ha YPOBHE CPEIHEr0 OOIIEro
o0pa30oBaHus BKIIIOYAIOT cnenupuyeckue i y4eOHOro mnpeaMera «XUMHUsS» HAaydHbIe 3HAHUS, YMEHUS M CIOCOOBI
JEUCTBUI 110 OCBOEHUIO, MHTEPIPETALMH U IPEOOPA3OBAHUIO 3HAHUM, BUJIbI I€SITEIIbHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS
U IPUMEHEHHUIO 3HAHUI B Pa3jMUYHbIX YUYE€OHBIX CUTYallUsX, a TAKXKE B PEAJIbHbIX KU3HEHHBIX CUTYallUAX, CBA3AHHBIX C
XUMHUEH. B mporpamMe 1o XuMuu NpeaMeTHbIE PE3YIbTaThl IPEACTABICHBI 110 TO4aM U3YUYEHHUS.

11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOSHUS Kypca «O01as 1 HeopraHudeckas XMMHUs» OTPaKaroT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepPHAIBHOM EIWHCTBE MHpA, 3aKOHOMEPHOCTSX M I103HABAEMOCTH
SBJICHUW TIPUPOJIbI, O MECTE U 3HAYCHUU XMMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ POoJId B 0OECIICUCHUH YCTOMUYUBOTO
Pa3BUTHS, B PELICHUU TPOOJEM DKOJIOTHYECKOM, PHEPreTUUecKol M MUIIEBON 0€30MacHOCTH, B PA3BUTHU MEAMIIMHBI,
CO3/JaHUHM HOBBIX MaTEPHAIOB, HOBBIX MCTOYHHMKOB SHEPTHH, B 00ECICUCHUH PaAIlMOHAJIBLHOIO MPHUPOIOTIOIb30BaHUS, B
GhopMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KYJbTYpHl YEJIOBEKa, a TakKe IKOJOTHYECKH OOOCHOBAHHOI'O OTHOIICHUS K
CBOEMY 37I0POBBIO U ITPUPOJIHOMN CPEIIE;

BJIAJICHUE CHUCTEMOW XHWMHWYECKUX 3HAHUW, KOTOpAs BKJIIOYAET: OCHOBOIOJAralIIvMe TMOHITHUA — XWUMWUYECKUU
9JIEMEHT, aToOM, SJPO aTOMa, HM30TOIbI, JJCKTPOHHAs 000JI0YKa aroma, S-, P-, O-aTOMHbIE OpOHWTAM, OCHOBHOE H
BO3OY)XIEHHOE  COCTOSIHMSI ~ aToMa, THOpuAu3aius aTOMHBIX — opOWTaned, WOH, MOJEKYyJa, BaJIEHTHOCTb,
AJIEKTPOOTPUILIATEIILHOCTh, CTENIEHb OKMCIICHUS, XUMUYECKas CBsI3b (KOBaJICHTHAs, MOHHAsI, METaJUTMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKasg pEIIETKAa, XUMHYECKash PEaKus, pacTBOpP, OJICKTPOJMUTHI, HEIIEKTPOJUTHI, IJIEKTPOIUTHUUECKAS
JMCCOLUAIINS, CTENEHb JHUCCOLMAIMU, BOJOPOIHBIN TMOKa3aTeldb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3(deKT



XUMUYECKONW pPEaKlHH, CKOPOCTh XHUMHUYECKOM pEakUWH, XUMHUUYECKOE pAaBHOBECHE; TEOPUU U 3aKOHBI (Teopusd
AIEKTPOJUTUYECKON NUCCOLUAIMH, TTepuoandeckuil 3akoH J[.M. MenaeneeBa, 3aKOH COXpaHEHUsI MAcChl BEIIECTB, 3aKOH
COXpaHEHUS M NPEBPALLCHHUS HSHEPrUUM NPH XHUMHUYECKUX PEaKUUAX, 3aKOH IIOCTOSHCTBA COCTaBa BELIECTB, 3aKOH
JENUCTBYIOLIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUU, MUPOBO33PEHUYECKHUE 3HAHUSA, JIe)KAIIHEe B OCHOBE
MMOHMMAHUS IPUYMHHOCTH U CUCTEMHOCTH XMMUYECKHUX SIBIICHHI; COBPEMEHHBIE NIPEACTABIEHUS O CTPOCHHUH BEIIECTBA HA
aTOMHOM, MOHHO-MOJIEKYJIIPHOM M HaIMOJIEKYJIIPHOM YPOBHSX; MPEJCTABICHUS O MEXaHM3MaX XUMHUYECKUX pPEaKIuil,
TEPMOJIMHAMHYECKUX U KUHETHYECKHMX 3aKOHOMEPHOCTSIX WX MNPOTEKAHMS, O XMMUYECKOM DPABHOBECHH, PACTBOpAX H
JUCIEPCHBIX cUCTEeMaX; (DAKTOJIOTMUECKHE CBEIEHMSI O CBOMCTBaX, COCTaBe, MOJYYEHUH U 0€30IaCHOM HCIOJIb30BaHUU
BaXHEHIIMX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTHUUYECKOH IESATENbHOCTH YEJIOBEKa, OOLIMX HAYYHBIX IMPHUHLUIAX
XUMHUYECKOTO IIPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHHUM: BBISBISATH XapPaKTEpHbIE MPU3HAKU TOHATUN, YCTAHABIMBATh WX B3aUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOLIME MOHATHUS MIPU ONMMMCAHUHM HEOPTAHMUYECKHUX BEILIECTB U UX MPEBPALLECHUN;

C()OPMUPOBAHHOCTb YMEHHUSI HCIOJB30BaTh XMMHMUECKYI0 CHUMBOJIMKY [UIsI COCTaBJI€HHsSI (OpMyJ BELIECTB MU
ypaBHEHUN XHMHUUYECKHX peakiui, cucremarnueckyro HoMmeHkiarypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTIACIBHBIX
BEILECTB;

c(OPMHPOBAHHOCTh YMEHHS OINPEAENSITh BAJICHTHOCTh W CTENEHb OKHUCJIEHUS XHMHYECKUX BJIEMEHTOB B
COEJIMHEHUSX, BHUJI XUMUYECKON CBSA3M (KOBaJ€HTHAs, MOHHAs, METaJUIMYecKasi, BOJOPOJHAs), TUI KPUCTATUIMYECKOU
PEIETKN KOHKPETHOTO BEILECTBA;

C()OPMUPOBAHHOCTb YMEHHUSI OOBSCHATH 3aBHUCHUMOCTh CBOWCTB BEILIECTB OT BHMJAa XMMHMYECKOH CBSI3M W THUMA
KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIN 1 TOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBA3H;

c(OpPMHPOBAHHOCTh YMEHUM: KJIACCU(DUIIMPOBATH: HEOPTraHMYECKUE BEIIECTBA [0 UX COCTaBY, XUMUYECKUE PEAKIUU
[0 pPAa3IMYHBIM MpHU3HAKaM (YHUCIY M COCTaBy pearupyrolux BeUIeCTB, TEIIOBOMY 3((EKTy peakuuu, U3MEHEHHIO
CTETICHEeH OKHCIEHHUS 3JIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTalu3aropa M Jpyrue); CaMOCTOATEIbHO BBIOMPATH
OCHOBAHUS M KPUTEPHUH TSI KiTacCU(DUKALIMY N3YYaeMbIX BEILIECTB U XUMUYECKUX PEaKIni;

c(hOpMHPOBAHHOCTh YMEHHUS PACKpbIBaTh CMBICH Nepuoanyeckoro 3akona J[. M. MeHneneeBa u JeMOHCTPUPOBATH
€ro CUCTEMATU3HUPYIOUTYI0, O0BSICHUTEIBHYIO U MPOrHOCTUYECKYIO (DYHKIUY;



c(OpPMHUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB XMMHUYECKHX DJIEMEHTOB
neporo—uerBéproro mnepuonos Ilepuomnueckoin cucremsl J.JMI. MenneneeBa, HCHOJB3ysl MOHATUS «IHEPrETUYECKUE
YPOBHHY», «IHEPTeTUYECCKHE MOAYPOBHIY, «S-, P-, O-aTOMHBIE OpOUTAIN», «OCHOBHOE W BO30YXKIEHHOE YHEPreTUICCKHE
COCTOSIHUSI aTOMa»; OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHUYECKMX JJIEMEHTOB M UX COEAMHEHUN IO
nepuogaM u rpynnam Ilepuonnueckon cucremsl . M. MenzaeneeBa, BAJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOCHHMSI UX JEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHUM: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX
KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOU CBA3M MEXKIAYy HEOPraHWMYECKMMM BELIECTBAMU C ITOMOILIBIO
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKLINM;

C()OPMUPOBAHHOCTh YMEHHUS PACKPBIBaTh CYIIHOCTb: OKHCJIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA MOCPEICTBOM
COCTABJICHHSI AJIEKTPOHHOIO OajlaHca 3THUX peaklMil; peakuuidi MOHHOro OOMEHa NYTEM COCTABJICHHS HX IOJHBIX U
COKpAIIEHHBIX HMOHHBIX YPaBHEHHWI; peaKkIuil THUIPOJM3a; pPEAKUUMHd KOMIUIEKCOOOpa3oBaHMs (Ha mpuMepe
TUIPOKCOKOMIIIIEKCOB [IMHKA U AJIFOMUHMS);

C()OPMUPOBAHHOCTb YMEHHSI OOBACHATH 3aKOHOMEPHOCTU MPOTEKaHUsI XUMHUYECKHX peakuuid C ydy€ToM uX
DHEPreTUUYECKUX XAPAKTEPUCTHK, XaPAKTEP M3MEHEHUs CKOPOCTH XMMHMYECKOM PEaKIMH B 3aBUCHMOCTH OT Pa3JIMYHBIX
(aKkTOpOB, a TAKXKE XapaKTEP CMEIIEHUS XUMUYECKOIO PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX BO3AeWCTBUM (mpuHumn Jle
[TaTenne);

C()OPMUPOBAHHOCTh YMEHUS XapaKTEpU30BaThb XMMHUUYECKHE pEaKLMH, JIeKalldeé B OCHOBE MPOMBIIUIEHHOTO
MOJIy4YEHHUSI CEpHOM KHUCIIOThI, aMMHaka, OOLIMe HayyHble NPUHLUIBI XUMHUYECKUX IPOU3BOICTB; LEIECO00Pa3HOCTh
NPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B IPOMBIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUS COOTHOIIEHUS! PUCK-TI0JIb3a;

c(OpMHPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHUI O METO/AaX HAYYHOr'O MO3HAHUS SBIEHUN MPUPOIbI — HAOJIOICHHE,
U3MEPEHHE, MOJIEINPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHS
OPUMEHATH 3TU 3HAHUS MPH HKCIEPUMEHTAJIbHOM MCCIEAOBAHUU BEIIECTB M JJII OOBSICHEHHUS XUMUYECKUX SIBJICHHM,
MMEIOIIMX MECTO B IIPUPOJIE, TPAKTUIECKON AEATEIIBHOCTH YEJIOBEKA U B IIOBCEITHEBHOM KU3HU;

c(hOpPMHPOBAHHOCTh YMEHUS BBISIBISTH B3aUMOCBS3b XUMUYECKUX 3HAHUM C TOHATUSMU U NPECTABICHUSMU JAPYTUX
€CTECTBEHHO-HAYYHBIX MTPEAMETOB JJIs1 00J€e 0CO3HAHHOTO MOHUMAaHUs MaTepUaIbHOTO €IMHCTBA MUPA;



c(OPMUPOBAHHOCTh YMEHHUS MPOBOIAUTH PACUYETHI: C HCIOIb30BAaHMEM IOHATHUH «MaccoBas JOJS BEIECTBA B
pacTBOpe» U «MOJIApHAsT KOHIICHTpAIU»; MacChl BEIIECTBA WM O00bEMA raza 1o M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOTO 3((eKTa peaKiuu; 3Ha4eHHUs] BOAOPOHOTO
1IOKa3aTelsl paCTBOPOB KHUCIIOT U IIEJI0UEH ¢ U3BECTHON CTENEHBIO JUCCOLMALMU; Macchl (00bEMa, KOJIMUECTBA BEILIECTBA)
OPOAYKTAa pPEaKIUH, €CIU OJHO M3 HCXOJHBIX BEIIECTB J1aHO B BUJAE PACTBOpPA C ONPEIEIEHHON MacCcOBOW aoiel
pPacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30bITKE (MMEET MPUMECH); JOJM BBIXOJAa MPOAYKTa peakluuu; OOBEMHBIX
OTHOILICHUH T'a30B;

Cc()OPMUPOBAHHOCTh YMEHUI: CAMOCTOSITENILHO IJIAHUPOBATh M MPOBOJUTh XUMUUYECKUN IKCIIEPUMEHT (IPOBEIACHHE
peakuuii MOHHOTO OOMEHa, MOJATBEP)K/IEHUE KAYECTBEHHOI'O COCTaBa HEOPIaHWYECKUX BEILECTB, OIpPENEICHHE Cpelbl
PacTBOPOB BEILECTB C IMOMOIIBI0 HMHAMKATOPOB, U3yUYEHUE BIUSHUSA PA3NIUYHBIX (PAKTOPOB HAa CKOPOCTb XUMHUECKOH
peakluy, pElIeHHE S3KCIEePUMEHTAIbHBIX 3a7ad no TeMaMm «Metamie»y u «Hemeramibl») ¢ coOmoAeHUEM MpPaBUI
0e30macHOro OOpallleHusl ¢ BEIlIeCTBaMU M JaOOpaTOpHBIM 00O0pyAoBaHUEM, (OPMYJIMPOBATH 1€Jb HCCIEIOBAHMUS,
IPEJICTaBIISITh B pa3IM4YHON (pOpME pe3ybTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

C()OPMUPOBAHHOCTh YMEHHI: COOJIIOaTh TpaBUJa TIOJb30BAaHUS XHMHUYECKOM TMOCyqoM U 1a00paTOpHBIM
o0opyaoBaHuEeM, OOpalleHHs C BEUIECTBAMU B COOTBETCTBUHM C HMHCTPYKLUMSIMH IO BBINOJIHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OMBITOB, IKOJOTMYECKU LEIECOO0Pa3HOTro IMOBEJAEHUST B OBITY M TPYAOBOW JEATEIBHOCTH B LEJSAX
COXpaHEHUsI CBOETO 3/10POBbS, OKPYKAIOIIEH MPUPOJHON Cpeibl U JOCTHKEHUS €€ YCTOMYMBOTO pa3BUTHs, OCO3HABATh
OIMACHOCTh TOKCHUYECKOTO ACHCTBUS Ha JKUBBIE OPraHU3MbI ONPENECIEHHBIX HEOPIaHMYECKUX BEIIECTB, OHUMAs CMBICI
nokazarens [11K;

c(OpPMHPOBAHHOCTh YMEHUM: OCYIIECTBIIATH LEJICHANPABICHHBIA MOUCK XWUMHYECKOW MH(POPMALMH B Pa3IUUYHBIX
UCTOYHMKAX (Hay4yHass M Yy4yeOHO-Hay4yHas JHUTeparypa, CpeAcTBa MaccoBodl wuHbopmanuu, MHTEepHEeT U apyrue),
KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(pOpMaluio, IrepepadaThiBaTh €€ W HCIOIb30BaTh B COOTBETCTBUHM C
MOCTaBJICHHOW yueOHOM! 3aauei.



TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMUYCCKUX 9 0 0
anemenToB . 1. Menaeneera
Ctpoenue BemiecTsa. MHOrooopasue
1.2 P P 11 1 0
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemeramnsl 31 1 3
2.2 MerTanisl 23 2
Hroro no pazgeny 54
Paszngen 3. Xumus u :Ku3HL
MeTtoapl MO3HAHUS B XUMUH. XUMHUA U
3.1 9 0 0
’KH3Hb
Hroro 1o pasneny 9




OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8
IToypouyHoe miIaHUpOBaHue
11 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
°
Jlj;-n Tema ypoxa Bcero Konrpoabnpie  Ipakruieckue fd[:;:ennﬂ :g;)bal;ziz;eenbﬂble
padoThI padoThI pecypent
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 0 0
a1eMeHT. M30Tomsl
9 CrtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB, 1 0 0
KBAaHTOBBIE YHUCIIA
3 Krnaccudukanms XuMU4ecKuX 3JIEMEHTOB (S-, 1 0 0
p-, d-, f-amemenTHI)
4 Pacnpenenenue 31eKTpOHOB MO ATOMHBIM 1 0 0
opouTaIIM
ONEeKTPOHHbIE KOH(UTYpAIIN AaTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 0 0
COCTOSIHUHU
6 DJEeKTPOHHBIE KOH(PHUTYpAIIHA HOHOB. 1 0 0
DIIEeKTPOOTPUIIATEITLHOCTh
7 [lepnonnueckuii 3akoH u Ilepuognueckas 1 0 0




cucreMa xuMuueckux snemeHTos Jl. U.
MenneneeBa, CBSI3b C COBPEMEHHOU TEOpHE
CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHWYCCKHUX DJIEMEHTOB U 06pa3yeMblx MU
IMPOCTBIX U CIOXHBIX BCUICCTB IO I'pyIinaMm U
nepuoam

10

11

Cucremarusanys U 0000IEHUE 3HAHUN 1O
TEME

Buasl xumudaeckoii cBs3u. MexaHHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBsi3b. MexMoeKyispHbie
B3aNMOJICHCTBHSA

BaneHTHOCTh U BaJIeHTHBIE BO3MOKHOCTH

aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

12

IIpencraBienus 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa

13

BeniectBa MoJiekynsipHOTO 1
HEMOJICKYJIIPHOTO CTpOeHHUsI. THIbI
KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA
BEIICCTB

14

15

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne o KOJUIOUIHBIX pacTBOpax

HcTunHBIE pacTBOPHI: HACBILICHHBIE U
HEHACBILIECHHBIE, PACTBOPUMOCTb.
Kpucramnoruapatst

16

CrniocoObI BbIpayKeHUSI KOHIICHTPALUU




pacTBOpoOB

17

18

Pemenue 3aa4 ¢ ucnosip30BaHueM MOHATUN
""MaccoBast J10J1s1 paCTBOPEHHOTO BelecTra',
"MoJisipHast KOHIEHTparus'"

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHUYECKUX BEIIECTB

19

Cucremaruszanus U 0000IEHUE 3HAHUN 110
TEME

20

KonTtponsHast padora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH 1
[Teproguyieckasi cucteMa XUMHYECKUX
sanemenToB /. . Mengeneera", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"

21

Knaccudukanms XuMu4ecknux peaxiuii B
HEOPraHWYECKON U OPraHU4eCKON XMUMUH.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXPAHEHHs U MIPEBPAICHUS SJHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

22

23

TemoBbie 3¢ (HEKTHl XMMUYECKUX pPEaKLIUH.
TepMoxuMuyeckue ypaBHEHUS

Brrunciaenus mo YpaBHCHHUAM XUMHUYICCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKopOoCTbh XMMHUECKOH peaklnu, eé
3aBHCUMOCTH OT Pa3INUHBIX (PAKTOPOB.
Karanu3s n xatanusatopsl

25

26

I'oMOreHHsbIe U reTepPOreHHbIE PEAKIINT

[IpakTuueckas padora Ne 1 o reme
"BausiHue pa3nuuHbIX GaKTOpPOB Ha




CKOPOCTb XUMHUYECKOH peakiuu"

OO6patumbie 1 HEOOpATUMBIE PEAKIIUH.

2 XUMHUYECKOE PABHOBECHUE
[TpakTrueckas padota Ne 2 o Teme

28 "BiusiHue pa3nudHbIX GakTopoB HA
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS"
OnexTponuTnyeckas qucconunanus. CHiIbHbIe

29 1 cinabble IeKTpoauThl. CTeneHb
JUCCOLIUAIIUU
Nonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBopoB. Bogopoanstii mokazatens (pH)
pactBopa

31 ['unponus coneil. Peakiuu, mporekaromiue B
pacTBOpax 3JIEKTPOIUTOB
[TpakTiueckast pabota Ne 3 o Teme

32 "XuMUYecKHe peakiii B pacTBOPax
JJEKTPOJIUTOB"
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC

33 peaknuu. BaxxHewme OKUCIUTENH U
BOCCTaHOBUTEIH

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB
BEIIIECTB

36 Pemenne 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3a1au pa3auyHbIX TUIOB

38 CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO

Teme "XuMuueckue peakuu'




39

KonTtponsHas pabora o Teme "Xumuueckue
peakuun"

40

[Tonoxxenne Hemerainos B Ilepuoanueckon
CHUCTEME XUMUYECKUX dieMeHToB /1. 1.
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS MX
aToMOB. PU3UYECKHE CBOMCTBA HEMETALIOB

41

42

AJIOTpOIHS HEMETAIJIOB (Ha MpUMeEpe
KHCIIOpoJ1a, cephl, hocdopa u yriaepoaa)
Bomxopo: monyuenue, Gu3nuecKue u
XMUMHYECKUE CBOUCTBA. [ MapuIbl

43

lanorensr: HAXOXKACHUE B MPUPOJE, CIIOCOOBI
MOJTyYeHUs!, PUBNICCKUE K XUMUICCKHE
CBOMCTBA

44

45

46

l'anorenoBonopoasl. Baxuerimue
KHCJIOPOJICO/IEPKALIUE COEAMHEHUS
raJloreHOB

JlabopaTopHble U TPOMBIIITICHHBIE CTIOCOOBI
MOJy4YeHUs rajnioreHos. [Ipumenenune
raJIOT€HOB U UX COEOUHEHUN

[Tpaktuyeckas padora Ne 4. Pemenue

SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
"T"anmoreus!"

47

Kucnopon: nmabopatopHsie u
IPOMBIIIJICHHbIE CIOCOOBI MOTYyYeHHUS,
¢du3nueckue U XuMu4yeckre cBorcTBa. O30H.
[IpumeneHne KuCIOpPoOaAa U 030HA

48
49

OKcuIbl ¥ IEPOKCHUIBI

Pemenne 3amau Pa3JINYHbIX TUIIOB




50

Cepa: HAXOXKIEHUE B IPUPOJIE, CITOCOOBI
noJTydeHus1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBA

o1

52

CepoBogopo, CyabhuIbI
Kucnopocoaepxaiue coOeJMHEHHS! CEPBI.
OcoOEHHOCTH CBOMCTB CEPHON KHCIIOTHBI

53

[IpakTuueckas padora Ne 5. Pemenue
AKCIIEpUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"

54

A3OT: HaX0XKJICHHUE B TIPUPO/IE, CIIOCOOBI
MOJTyYeHUSs!, PUINICCKUE K XUMUICCKHE
CBOMCTBAa. AMMHAK, HUTPHIbI

55

56

Kucnopoacoaepskaiue COeIMHCHHS a30Ta.
Oco0EeHHOCTH CBOMCTB a30THON KHUCIIOTEI

[TpuMeHeHue a30Ta U €ro COeANHEHHH.
A3oTHBIE y10OpeHUs

57

®dochop: HaXOXKAEHHUE B IPUPOAE, CIIOCOOBI
MOJIy4YCHHA, (1)I/I3I/I‘IGCKI/IC U XUMHNYECKHUEC
cBoiictBa. @ochunpl u pochux

58

59

Oxkcuasl hochopa, pochopcoaepxarnine
kucaoTbl. Comu pochOopHON KUCTOTHI
[Tpumenenue pochopa 1 €ro coeAUHEHHH.
®dochopubie ynoOpeHus

60

[TpakTiueckast paborta Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 33724 10 TeMe "A30T U
docdop u ux coeauHeHus"

61

VYraepon: Hax0XJEHNUE B IPUPOJIE,
aJIIOTPOIHbIE MOAUUKALNNY; (PU3HUECKUE U




XUMHUYCCKUC CBOﬁCTBa, INPHUMCHCHUC

62

63

Oxkcua yrinepona(Il), okcun yrinepona(IV),
YrOJbHasl KMCJIOTa U €€ COIU

Pemrenne 3a/1av pa3JIM4YHbIX TUIIOB

64

Kpemuuii: HaxoxaeHue B IpUpoe, CriocoObl
MOJTy4eHUs], PUINICCKUE U XUMUICCKHE
CBOMCTBA

65

66

Oxkcun kpemuusi(I1V), kpeMHueBas Kucora,
CUJTMKATHI

HpI/IMeHeHI/IC KpEMHHA U €TI0 COCHHHGHHﬁ.
CTCKHO, €TI0 IMOJIYy4YCHUC, BUJbI CTCKIIA

67

68

69

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

Cucremarusanys U 0000IeHrE 3HAHUN 110
teme "Hemeramier"

KonTpoapHas padora o Teme "Hemeramisr"

70

71

72

AHanu3 pe3ynbTaToB KOHTPOJIBHON PabOTHI,
KOPPEKLHsI OIIHOO0K
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Ponb xumun B obecrieueHuN yCTOHYMBOTO
pa3Butus yenoseuecTsa. [lonaTne o
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