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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (QenepanbHOl paboueil MporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIMUXCA CPEACTBAMHU y4eOHOTO
MpeaMeTa, YCTaHABIIMUBAECT 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU CONEPHKAHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3zaiuu TpeOOBaHUIM K pe3ysbTaTaM OCBOCHHUS OCHOBHOU 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKIIMOHATIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITENHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;



CIocoOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSATHN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
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;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromMy, BBIONHSS (GYHKIUU OOBSICHEHHS M IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpPA B JIOTHUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHUH K HAayYHbIM METOJaM I[IO3HAHUS TMpPU H3YyYEHUU BEIIECTB H
XUMUYECKUX PEAKIni, B GOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOILECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpY’KaIOIIer0o MHUpa, WCIOJB3ysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3yYCHHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
[eJIecCO00pa3HOro TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOTHOM Cpeabl;

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

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHWMHW Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJIel0), B 9 kiiacce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE 0 MeTOAax MO3HAHMS B XMMHUHU. UMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacué€rel mo Qopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
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: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BenlecTBo. Haxoxknenuwe kuciaopoga B mOpupoje, (u3Mueckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUSI KHUCIOpoJa B JIA0OpaTOpHMH H MPOMBINIIEHHOCTH. KpyroBopoT
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

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

Bopopon — anemeHT m mpocrtoe BemectBo. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

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

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tonmydyenue counen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE W M3YYCHUE CBOMCTB KHUCIOPOJa, HaOJIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCJE0BaHUE O00pa3loB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIIOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad 1o TeMe «BaxHeWumme Kiaacchl HEOPTraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas ©  JJIMHHONEpUOAHAs  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYyNIIaM U IEPUOJAM.

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

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

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanust MeXNpeAMETHBIX CBSI3€H MpHU W3YYCHHM XUMHHM B 8 Kiacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOIOIEHNE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHEHUN B COOTBETCTBMU C TIOJIOKECHHEM 3JIEMEHTOB B I[leproandeckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, IO TEIIOBOMY 3(DQeKTy, Mo
W3MEHECHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEAaKIUd C UCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAlll€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETa/uIoB (rpadura W anaMmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCHOJIb30BAHME BHUACO MAaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu passIoKEHUs, COCIMHEHUS), paclo3HABaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOZA HAa OpPraHu3M 4YeJioBeKa. BakHeWinme XJIOpUAbl U HX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PUKAIINN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHUCIOT U crnenududeckne). XUMHYECKUE PEaKIH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyibdar-uoH. Haxoxnenue cepol U €€ coeAMHEHHN B mpupoje. XUMUUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMHU Cepbl (KHUCIOTHBIE O],
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
bu3ndecKue U XUMHIecKue cBoiicTBa. KpyroBopor azora B nmpupoje. AMMHAK, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHue, QU3NYeCKue U XUMHUYECKHe
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HeHUE OKPYKarollel Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3JyXa, MOYBBI U BoAoEéMoOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOMCTBA, JEWCTBUE HA JKHUBBIE OPTaHU3MBbI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojyyeHue W TpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJIMIIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJii B KM3HM 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpeMmHHs B mpuponae. OOmme mpeacTtaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxHelllne CTpoUTENbHbIE MaTepHalbl: KEPaMHUKa,



CTEKJIO, IIEeMEHT, OeTOH, kene300eToH. [IpobremMpl 6€30macHOr0 KCIOIb30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0Opa3llaMu XJIOPUAOB (TaJOT€HUJIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEJECHUE KAaUECTBEHHOW peaKIuu Ha cyJibdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M U3YYCHHE CBOWCTB aMMHakKa, MpPOBEACHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anmMasza, Tpaduta, ¢QyiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKUCIIOIO ras3a, NpOBEJACHHE KauyeCTBEHHBIX peakluil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYECHHE MPU3HAKOB UX INPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHUJIMKATHOM TNPOMBINUIEHHOCTH, PELIICHUE 3KCIEPUMEHTAIbHBIX
3az1a4 1o reme «BakHele HeMeTaluIbl ¥ UX COSIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO1rast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaIpsHKEeHUN MeTauoB. OU3nyeckne U XUMUYECKHE CBOMCTBa MeTayioB. Oomue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnpl: nonoxeHue B [lepuoanyeckon cUCTEME XMMHYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUIBI HaTpusi W Kanud. [IpuMeHeHune IIEeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAIbl MarHuidi MW KalblMK: IIOJIOXKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguuecko cucremMme XMuMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS 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 WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaGMFOIEHHE W OMUCAHUE MPOLIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA 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
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUEeh cpeanl (MpeaenbHas AOMyCTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanmusannss MeXnpeIMETHBIX CBSI3€d IPU H3YYEHHMM XMMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SBISIOIUXCS CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAayYHOT'0 IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupUKalusi, NEepUOAUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, MAapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsij, NPOBOJHMKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBbIE, TOINIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHHSA IPOI'PAMMBI 110 XMMHUHU HA YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOTPAMMbI OCHOBHOTO OOIIEro oO0pa3oBaHUs IOCTUTAIOTCA B XOJI€
0o0y4YeHUs] XMMHHM B €JUHCTBE y4ye€OHOM M BOCHUTATEIHHOM NEATETbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU
POCCUICKUMHU COIIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, MPUHSATHIMU B 00IIECTBE MPABUIAMHU
U HOpPMaMu TMOBEIECHHUSI U CIIOCOOCTBYIOT IpolleccaM CaMOINO3HAaHUS, CaMOpAa3BUTUS M COLMAIA3ALUU
00yvarommxcs.

JIMYHOCTHBIE Pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYUYAIOIIMXCS PYKOBOJICTBOBATHCS CUCTEMOM MO3UTHUBHBIX
LEHHOCTHBIX OPUEHTAIIUN U PACIIMPEHUE OTBITA IESITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOIIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAay4YHOMY HaCJIEOUIO,
NOHUMAaHUS 3HAYEHUS] XUMUYECKON HAyKH B KM3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOM
uHhopMaImeit 0 nmepeaoBbIX JOCTIKEHUSIX U OTKPBITUSIX MUPOBOM U OTEYECTBEHHON XUMUU, 3aMHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEJCTABJICHUSI O COUMAJIBHBIX HOpPMax M TMpaBWwIaX MEXIWYHOCTHBIX OTHOIICHUNW B KOJUJIEKTHUBE,
KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOM, y4eOHO-HCCIIeIOBATEIHCKON, TBOPUYECKOW U
JIPYTUX BHJAX JESITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATENbHOCTH TPU BBHITIOJHEHUU
y4eOHbIX, TIO3HABATEIBHBIX 3a7[a4, BBIMOJTHEHUU XUMHUYECKUX DKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX MPOEKTOB,
CTPEMJICHHSI K B3aMMOMNOHHMAHHMIO U B3aMMOIIOMOIIM B TpOLEcCe 3TOM Yy4eOHOW NesITeIbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBEAECHUE U MOCTYNKU CBOMX TOBApPHUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUS OCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKHUE MTPEACTABIICHHS O BEIIECTBE U XMMHUUYECKON PEAKIMU, COOTBETCTBYIOLINE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M COCTABJSIOIIME OCHOBY JUIsi TOHUMAHHS CYIIHOCTH HAay4HOM KapTUHBI MUpa,
NpEACTaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUSL TPUPOAbI, B3aMMOCBS3SIX 4YEJIOBEKa C MPUPOJHON
CpeIoH, O POJIA XUMUU B IO3HAHUU 3THX 3aKOHOMEPHOCTEM;



MO3HABATEIIbHBIC MOTHWBBI, HAIPaBJICHHBIC HA TMOJYYCHHE HOBBIX 3HAHWU MO XUMHUU, HEOOXOIUMBIE IS
00bsACHEHMs] HaOI0JaeMbIX TMPOIECCOB M SBJICHUM, MO3HABaTEIbHOM, HWH(MOPMAIMOHHOM M YUTATEIBCKON
KyJbTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHON pabOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOU JUTEPATYpOid,
JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMHU HH(POPMAITMOHHBIX TEXHOJIOTHI;

uHTepec K OOYyYeHHIO W MO3HAHUIO, JIFOOO03HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K CamM000pa30BaHUIO,
IPOEKTHOM M MCCIIEOBATENBCKOM IEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJIECHHOCTH U YPOBHS OOy4YEHHS B
JTaJIbHEHIIIEM;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HaHWE IEHHOCTH XU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAHOBKM Ha 3/I0POBBIi
0o0pa3 KW3HM, 0CO3HAHWE TIOCIICCTBUNA U HEMPHUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aKOTOJIs, HAPKOTHKOB,
KypeHus1), HeOOXOAMMOCTH COOIOJICHUSI MPaBUl 0€30MACHOCTH MPU OOpAIIEHUH C XUMMUYECKUMU BEIIECTBAMU B
OBITY U peaJbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTHUECKOMY H3yYeHHUI0 mpodeccHii M TpyAa pa3IMdHOrO poja, YBAXKECHHE K TPYdy H
pe3ynbTaTaM TPYIOBOH NEATEILHOCTH, B TOM YHCJIC Ha OCHOBE NMPUMEHEHHUS NPEIMETHBIX 3HAHHHA 10 XUMHH,
OCO3HAHHBIN BHIOOP MHAMBUAYATHEHON TPACKTOPUU MPOAOIIKEHUS 00pa30BaHUs C YUYETOM JIMYHOCTHBIX UHTEPECOB
U CIHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB M TMOTPEOHOCTEH, YCHENTHOW MpodecCHOHATBHON
NEATETLHOCTH W PA3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTh aIAITUPOBATHLCS B MPOPECCHOHAIBHOMN Cpelie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

DKOJIOTUYECKH IeJiecooOpa3HOe OTHOIIEHHWE K TPUPOJE KaKk HMCTOYHHWKY JKM3HM Ha 3eMJjie, OCHOBE &
CYILIECTBOBaHMsI, TOHUMAaHNUE IIEHHOCTH 3JI0POBOTO U 0€30MacHOro obpasza *U3HU, OTBETCTBEHHOE OTHOIIEHUE K
coOCTBEHHOMY (PU3UYECKOMY U IICHXUYECKOMY 3/I0POBbIO, OCO3HAHKE IICHHOCTU COOJIFOICHHSI TIPABIIT 0€3011aCHOTO
MOBEICHUs TIpH paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, TOJydaeMble MPU W3YYCHUU XUMUH, IS PEIICHUsS 3a1ad, CBSI3aHHBIX C
OKpY KaIOIIel MPUPOTHONU CPENIOH, /TSl TIOBBIIMICHUS] YPOBHS AKOJIOTHYECKON KYJIbTYpbI, OCO3HAHUS TI00aTLHOTO
XapakTepa JKOJOTHUYECKHX MpoOJieM W MyTedl WX penieHUsT MOCPEICTBOM METOAOB XHUMHH, SKOJOTHYECKOTO
MBIIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MIO3HABATEIHLHOM, KOMMYHUKATUBHOM M COIMATBLHOM MPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI



B cocraBe MmeTampenMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAYUMBIE IS (DOPMUPOBAHUS MHUPOBO33PCHUS
oOIIIeHayYHbIe TMOHATHS (3aKOH, TEOPHs, MPUHIIMI, TUIIOTE3a, (aKT, CUCTeMa, MPOLeCcC, IKCIIEPUMEHT U JIPyToe.),
KOTOPBIE HCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX IMPEaMETaxX M IMO3BOJISIOT Ha OCHOBE 3HAHHMM W3 ATHUX
peaMeToB (OPMUPOBATH TMPEACTABICHUE O IEJOCTHOW HAy4YHOW KApTHHE MHpA, U YHUBEPCAIbHBIC YYCOHBIC
nercTBUs (MO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJSITUBHBIC), KOTOPBhIE OOECIEeYMBaOT (HOPMHPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIBHOMY TUTAHHPOBAHUIO M OCYIIECTBICHUIO YUYEOHOU IEeATETLHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckne AelcTBUA:

YMEHUSI HCIOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHWM 3HAHUW: PAaCKpPbIBATh CMBICI
XUMUYECKUX TOHITUN (BBIACIATH MX XapaKTEepHble MPHU3HAKH, YCTAHABIUMBATH B3aUMOCBS3b C JIPYTUMHU
MOHSATUSIMH), UCIIOJIb30BaTh MOHATHS I OOBSCHEHHS OTACIBHBIX (PAaKTOB W SBJICHUH, BHIOMpPATh OCHOBAHHS U
KpUTEpUH IS KJIacCU(PUKAIIMM XHMHYECKHUX BEIIECTB WM XMMHUYECKHX PEaKIMi, yCTaHaBJIMBAaTh IPUIMHHO-
CJICJACTBCHHBIC CBS3M MEXIY OOBEKTaMH M3Y4YEHHUS, CTPOUTHh JIOTHYECKHE PACCYXKJICHHS (WHIYKTHUBHBIC,
JEeTyKTUBHBIE, 10 aHAJIOTUH ), 1€J1aTh BBIBOJIbI U 3aKJIIOUCHHUS;

YyMEHHE TPUMEHSTh B MPOIIECCE TMO3HAHUS MOHSTHUS (NMPEIMETHbIE U METaNpeIMETHbIC), CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, HCIOJb3yeMbIe B XMMHUH, MPeoOpPa3OBbIBaTh IMIUPOKO MPHUMEHSEMbIC B XMMHH MOJICIIbHBIC
MpEACTaBICHUs] — XUMHYCCKMM 3HAaK (CHMBOJI DJJIEMEHTA), XMMHUYecKas (GopMmylia W ypaBHCHHE XUMHUYECKON
peakiuy — Ipu pelIeHu y4eOHO-TI03HABATENbHbBIX 3a7a4, C YYETOM ITUX MOJCIBHBIX MPEACTaBICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MNPHU3HAKU H3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEHIECTB M XUMHYECKHUX
peakiui, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBIC CBSI3M M MPOTUBOPEUUS] B H3y4aeMbIX
MPOLIECCAX U SIBJICHUSX.

ba3zoBble ucciaenoBarebCKkue JAeiicTBHA.

YMEHHUE MCIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHMS, a TAKXKE B KAUYECTBE
OCHOBBI /111 JOPMHUPOBAHUS THIIOTE3HI 110 TPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbBIX CY)KICHUM;

NpUOOpPETEHUE OMbITA IO IJIAHUPOBAHHWIO, OPTaHU3AIMH U TPOBEACHUIO YYCHHYECKUX IKCIIEPUMEHTOB,
yMeHUE HaOJIOMaTh 3a XOJOM MPOIECCa, CAMOCTOSATEIHLHO IMPOTHO3MPOBATH €r0 Pe3ynbTaT, (opMymmpoBaTh
00001IIeHHsT ¥ BBIBOJBI 10 Pe3yJIbTaTaM MPOBEAEHHOTO OMbBITA, UCCICAOBAHUS, COCTABISATh OTYET O MPOJCITAHHON
pabore.

Pa6ora ¢ undpopmaunmeii:



yMEHHE BbIOMpaTh, aHAJU3UPOBATh M HHTEPHPETUPOBATh HWH(POPMALMIO PA3IMYHBIX BUAOB U (QopMm
IPEJCTaBICHUs, I[IOJIy4daeMyl0 U3 pPa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYJSIpHAs JIUTEpaTypa XHUMHUYECKOIO
COJIEp)KaHus, CIIPAaBOYHbIE IOCOOMs, pecypchbl VHTepHEeTa), KpPUTUYECKHM OLEHUBATh IMPOTHUBOPEUYMBYIO MU
HEJI0OCTOBEPHYIO MH(OPMAITHIO;

YMEHHE MPUMEHSAThH Pa3INuHble METOBI U 3aIIPOCHI MPHU MOUCKE U 0TOOpE HHPOPMAIIMH U COOTBETCTBYIOIIUX
JAHHBIX, HEOOXOIUMBIX ISl BBITIOJIHEHUSI YU€OHBIX U MO3HABATENbHBIX 3a7a4 OMPEeIEHHOTO THIA, IPHOOPETEHNE
ombiTa B 00JAacTH MCMOJNB30BaHUS HH(OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, OBJIAJICHHE KYJIbTYpOH
AKTUBHOTO MCIIOJIb30BAHMS PA3JIMYHBIX MOUCKOBBIX CHUCTEM, CaMOCTOSATEIbHO BBIOMpAaTh ONTHUMAJIBHYIO (QopMy
NpeACTaBlICHUsT MHPOPMAUUKA W WUIIOCTPUPOBATh pEIIaeMble 3aJadd HECIOKHBIMH CXEMaMH, AuarpaMMaMu,
apyrumu popmamu rpaduKi 1 KX KOMOMHALUSMY;

YMEHHME HCHOJIb30BaTh W aHAJIU3UPOBATh B IIpolEcce Y4yeOHOW U HCCIEA0BATENbCKOW JIEATEIbHOCTH
UHGOPMAIIMIO O BIMSIHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3AMCTBAa M TPAHCIOPTAa HA COCTOSHUE OKpY’Karolen
IIPUPOJHOM CPEJIBL.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUSl 3a/laBaTh BOMPOCHl (B XoJe Auanora U (WiM) JUCKYCCHMH) MO CYIIECTBY OOCYXIAaeMOMl TEMBI,
(bopMynIupOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a/1auu;

YMEHUS MPEACTABIATH IMOJYYEHHBIE PE3YyJbTaThl MMO3HABATEIBHOW JNEATEIBHOCTH B YCTHBIX W NMHUCHMEHHBIX
TEKCTax; JleJaTh MPE3CHTALUIO PE3yJIbTaTOB BBINOIHEHUS XMMHUYECKOTO SKCIEpUMEHTa (Ja00OpaTOPHOTO OMbITA,
J1a60paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIIbHON M MCCIIEI0BATEIBCKON
JESATENIbHOCTH TPU PELICHUH BO3HUKAIOIIMX MPOOJeM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB U COIVIACOBAHUS
no3unuit (o0cyxneHus, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMbI», KOOPIHMHALUS COBMECTHBIX JEWCTBUH,
onpeereHue KpUTEPUEB MO OIIEHKE KaueCTBA BBHIMOIHEHHOW pabOThI U IpyTHe).

PerynasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe 1eCTBUSA:

YMEHUE CAMOCTOATENBHO ONPENENISTh eI AEATEIbHOCTH, NIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATh U
pu HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTENbHOCTD, BRIOUPATh Hanboee 3 (HEeKTUBHBIE CIIOCOOBI PELICHHS
yu4eOHBIX U MO3HABATENbHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIISATh WM KOPPEKTUPOBATH MPEAJIOKEHHBIA alrOpUTM
JEHCTBUI NpHU BHIIOJHEHUM 33JaHUN ¢ YUETOM HOJYUYEHUS] HOBBIX 3HAHUI 00 M3ydyaeMbIX OOBEKTaX — BELIECTBAX U



peaKkuusAX, OLICHUBATH COOTBETCTBHUE IIOJIYYECHHOIO pEe3yJIbTaTa 3asBJIICHHOM LEJIH, YMEHWE MCIIOIb30BaTh H
aHAJIM3UPOBATh KOHTEKCTHI, IPEUIAracMble B yCIOBUHU 33 1aHUN.

ITPEAMETHBIE PE3YJ/IBTATDBI

B cocTtaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOEHHUIO 00S3aTEIBHOTO COJEP>KaHMS, YCTAHOBJIECHHOTO JTaHHOMN
dbenepasbHON pabodeil MPOrpamMMoON, BBIJCISIOT: OCBOCHHBIE OOYYAIONIMMKCS HAy4YHBIC 3HAHUSA, YMEHUS U
CrocoObl AeHCTBHIA, crierupuieckre A MPeIMETHOW 00JacTH «XUMHUS», BUABI JACITEIbHOCTU MO TMOJTYYSHHIO
HOBOI'O 3HAHUS, €ro HWHTEPIpETalluy, NPEeoOpa3OBaHUI0O M IMPUMEHEHHMIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTyaLUsX.

K koHiy oOyuenus B 8 kJlacce mnpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)aTh
c(hOpMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

PACKpBIBATh CMBICII OCHOBHBIX XMMHMYECKUX MOHATUH: aTOM, MOJIEKYJIA, XUMUYECKUN JJIEMEHT, MPOCTOE
BEII[ECTBO, CIJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHTEIIbHAS
aTOMHAasi M MOJICKYJISIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas 0
XUMHUYECKOTO DJJIEMEHTAa B COEJUHEHUHU, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAHUE, COJb,
ANEKTPOOTPUILIATEIHLHOCTD, CTEIEHb OKUCIICHUS, XUMUYECKasl peakiusi, KiiacCu(pUKaIus peakiuil: peakinu
COCIIMHEHHUS, PEAKIIMHN PA3T0KEHUsS, PEaKIUU 3aMEIICHUs, Peakluu OOMEHa, 9K30- M IHJIOTEPMHUYECKUE
peakiuu, TermioBoi 3OQPEeKT peakiuu, apo aToMa, dJIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTaIIb, PAINyC
aToOMa, XMMHUYECKasl CBS3b, MOJISIPHAS W HEMOJSPHAs KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH,
aHUOH, PACTBOP, MacCcoOBas J10Ji BelllecTBa (MPOLIEHTHAs! KOHUEHTpAIKs) B paCTBOPE;

WJUTIOCTPUPOBATH B3aWUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUI U MPUMEHSTH 3TU NOHATUS PU OMMMCAHUU
BEIIECTB U UX IIPEBPALLCHUN;

UCITIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JUIsl COCTAaBJICHHS (OPMYJ BEIIECTB U YpPaBHEHUH XUMHUYECKUX
peaKLuii;

OTIPENICTIATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTETICHb OKUCIICHUS DJIEMEHTOB B
OWHAPHBIX COCAMHEHUSIX, TPUHAMICKHOCTh BEIIECTB K OMPENeNEHHOMY KIACCy COSIUHEHUN TI0
dbopmynam, BUJ XUMHIECKOU CBsI3U (KOBaJCHTHASI M MOHHAS) B HECOPTAHMYECKUX COCAMHEHUSX;
packpeiBath cmbich [lepuoamueckoro 3akona JI. M. MenaeneeBa: I€eMOHCTpUPOBATh NOHUMAaHUE
MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHX JJIEMEHTOB OT MX NoyiokeHus B llepuomnueckoit



CUCTEME, 3aKOHOB COXPAHEHUsI MACChl BEILECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUYEHUS,
3aKoHa ABOTajpo;

e ONHCHIBATh M XapaKTepu3oBaTh TaOaMuHyto (opmy Ileprognueckoil CUCTEMBI XMMHUYECKHUX AJIEMEHTOB:
pa3nuuaTh MOHATHUS «TJIaBHas moAarpymnmna (A-rpynma)» u «mnobounas noarpynma (b-rpymnma)», Masbie
OoJbIlIME TEPUOJIbI, COOTHOCUTh 0003HAUEHUs, KOTOpble uMmeroTcsa B tadnuie «llepuonuyeckas cucrema
xumuyeckux 3neMmeHtoB JI. M. MenneneeBa» C 4YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijpa, oOllee YHCIO 3JEKTPOHOB U PACHpPEIEICHHUE HX 10
AJIEKTPOHHBIM CIIOSIM);

e KJIACCH(PUIUPOBATH XUMUYECKUE FIEMEHTBI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHE PEaKkUuu (10 YUCITY
Y COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, I10 TEIUIOBOMY 3P DEKTY);

e XapakTepu30BaTh (ONUCHIBaTh) OOIIME XUMUYECKUE CBOMCTBA BEILIECTB PA3IMUHbIX KJIACCOB, TOATBEPKIas
OIKCaHuE MPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUi;

e IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT KX Kauye€CTBEHHOTO COCTaBa, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B Pa3IUYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJH0 XUMUYECKOTO
3JIeMeHTa 1Mo (opMyJie COETUHEHHs, MAacCOBYIO JOJII0 BELIECTBA B PAacTBOpE, MPOBOIAUTH PacU€Thl IO
YPaBHEHHUIO XUMHUECKOH peaKlnu;

e TMPUMEHATh OCHOBHBIE OIEpalMU MBICIUTEIbHON JESITeIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHUE,
000011IeHre, CUCTEMAaTU3allui0, KIacCU(UKAIIMIO, BBISIBICHUEC MPUYMHHO--CJICICTBEHHBIX CBSI3€U — ISt
W3YYCHUS CBOWCTB BEIIECTB M XUMHYECKHX PEaKIMi, €CTECTBEHHO-HAyYHbIE METOAbl MO3HAHUS —
Ha0JII0/IEHUE, U3MEPEHUE, MOACITMPOBAHNE, SKCTIEPUMEHT (PEaJIbHbIN U MBICIICHHBIN);

e CJEOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM MOCYI0M M JaOOpaTOpHBIM O0OpYIOBaHUEM, a TaKXKe
npaBuiaM oOpalieHusl ¢ BEIeCTBaMU B COOTBETCTBUU C MHCTPYKUHUSMH MO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUUYECKUX OIBITOB MO TOJYYEHUIO U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB (BOJIOPOJAa M KHUCIOPOJa),
IPUTOTOBJICHUIO PACTBOPOB C OIpeNeIEHHOW MacCOBOW J0J€i pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U
IPOBOJUTh XMMHYECKHE SKCHEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB LIENOYEH U KHCIOT C MOMOILBIO
UHAUKATOPOB (1akmyc, ¢peHondTarent, MeTHIOPaHK U IPYTHeE).

K koHny oOyueHuss B 9 kJjacce NpeIMETHbIE peE3yJbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTb

c(OpPMUPOBAHHOCTh Y O0YUAIOLIUXCS YMEHUM:



pPacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX MOHATUN: XMUMUYECKUN 3JIEMEHT, aTOM, MOJIEKyJia, HWOH,
KaTHUOH, aHUOH, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIICHb
OKHUCJICHUS, XMMHUYECKas peakKiusi, XMMUYeCcKas CBs3b, TEIUIOBOM 3(PQEKT peakiuu, MOJb, MOJISIPHBIMI
00BEM, PacTBOpP, DICKTPOIHUTHI, HEIJICKTPOIUTHI, SICKTPOIUTHYECKAST JAUCCOIUAINS, PEAKIUU HOHHOTO
oOMeHa, KaTanu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIe U HEOOpAaTUMBIE pPEaKIUU, OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE PEAKIINU, OKUCIUTEb, BOCCTAHOBUTEIb, OKUCIEHHE U BOCCTAHOBIIEHHE, aJUTIOTPOIUS,
aM(pOTEPHOCTh, XUMHUECKasi CBsA3b (KOBAJICHTHAs, MOHHAS, METAJIUTMYECKAs ), KPUCTAIITMYECKasl PeIIETKa,
KOppO3Us METAIJIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW PEaKIUH, MPEAEIbHO JOMYCTHMAas KOHLICHTPALMS
ITJIK BemiecTBa;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSITUI U MPUMEHSThH 3TU MOHATHS IIPU ONMUCAHUU
BEILIECTB U UX NPEBPAIICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJICHHUsS] (OpMYJ BEIIECTB U YPABHEHUN XUMHUYECKUX
peaKLnii;

ONPENENATh BaJEHTHOCTh U CTENEHb OKHUCJICHUS XUMHUYECKHUX JJIEMEHTOB B COCJAMHEHUSX Pa3JIMYHOIO
COCTaBa, MNPUHAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJacCy COEAMHEHUH 1o QopMyiaM, BHUJA
XUMHUUYECKOU CBsI3U (KOBAJIEHTHAs, MOHHASA, METAJUIMYECKAs]) B HEOPIraHUYECKUX COEAUHEHUSX, 3apsi NOHA
M0 XUMHUYECKOU (opMmylie, XapakTep cpelbl B BOJHBIX PAaCTBOpPaX HEOPTaHMUYECKUX COCAMHEHUH, THII
KPUCTAUTAYECKON pelEéTKU KOHKPETHOTO BEIECTBRA;

packpeiBath cmbicha [leproanueckoro 3akona [[. M. MenaeneeBa U J€MOHCTPUPOBATH €r0 MOHUMAHME:
OMUCHIBATh M XapaKTepu3oBaTh TabinuHyo dopmy llepuoandeckoil CUCTEMbl XUMHUUYECKUX DJIEMEHTOB:
pasnuyaTh MOHATUS «TJIaBHas moarpynmna (A-rpymnma)» u «mobouHas nmoarpymnma (b-rpymma)», Maneie u
OOJNbIIE TMEPUOMBI, COOTHOCHTH OOO3HAYCHMs, KOTOPbIE HMEIOTCS B TMEPUOAUYECKOW Tabnuie, C
YUCJIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUUYECKHX AJIEMEHTOB (COCTaB W 3aps]l siapa, ooIiee
YHUCJIO DJIEKTPOHOB M PACHPEICIICHUE UX MO DJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COCIMHEHUN B Mpeeiax MajblX MEPUOJOB U TIaBHBIX MOATPYHN C
Y4ETOM CTPOEHUSA UX aTOMOB;

KJIacCU(UIMPOBATh XMMUYECKUE DJIEMEHTHI, HEOPTAHUYECKHUE BEIIECTBA, XUMUYECKUE PEAKITUU (110 YUCTY
U COCTaBy YYaCTBYIOLIMX B pEaKUUU BEIIECTB, MO TEIJIOBOMY 3(@eKTy, MO0 H3MEHEHHUIO CTeleHeu
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB);



XapaKTepu30BaTh (OMHUCHIBATH) O0OIIME U CleNU(PUUECKHEe XUMUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX
BELIECTB, MOATBEPKIasi ONMMCAHUE NPUMEPAMU MOJIEKYJSPHBIX U MOHHBIX YPAaBHEHUIN COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKLNi;

COCTABJISITh yYPAaBHEHUS DJEKTPOJIUTUYECKON JHUCCOLMALMU KHUCJIOT, LIENOYEHd W COJIEH, MOJHBIE U
COKpalI€HHbIE ypaBHEHUS pEaKuil HOHHOTO OOMEHa, YpaBHEHHUS pEaKIHi, TMOATBEPKIAIOIINX
CYILLECTBOBAHHNE IT€HETUYECKOM CBA3M MEXKY BEIIECTBAMHU PA3IUUHBIX KJIACCOB;

pacKpbpIBaTh  CYIIHOCTb OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKIHU IOCPEACTBOM  COCTaBJICHUS
3JIEKTPOHHOT'0 OajlaHCa 3TUX peaKLui;

IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOKHOCTU HPOTEKAHUS
XUMUYECKUX MPEBPALLECHUN B PA3IUUHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYFO MAacChl BEIECTB, MACCOBYIO JOJI0 XUMHYECKOTO
3JIeMEHTa 1Mo (OopMyJie COEIUHEHMs, MAacCOBYIO JOJIIO BELIECTBA B PAcTBOpE, MPOBOJUTH PAcCUEThI IO
YPaBHEHUIO XUMUYECKON pEeaKLUy;

cOOJII0IaTh TMpaBUjia MOJIb30BAHUS XMMHUYECKON MOCYIOM M J1abOpaTOpHBIM OOOpPYIOBAHHMEM, A TAKXKE
npaBuia OOpallleHHus C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMU IO BBIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OMNBITOB IO MOJIYYEHHUIO U COOMpaHHIO ra3000pa3HbIX BELIECTB (aMMHAKa M YTJIEKUCIOIO
rasza);

MPOBOJUTh PEAKUWU, MOATBEPKIAIOIIME KAaYECTBEHHBIM COCTAB pa3JIMYHBIX BEIIECTB: PACIO3HABAThH
OMBITHBIM MYTEM XJOPHUA-, OpOMUI-, MOAUI-, KapOoHAT-, pocdaT-, CUIMKAT-, CyIb(aT-, THAPOKCUI-UOHBI,
KaTMOHbl aMMOHHUS M HOHBl HM3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX pPAacTBOpax
HEOPTraHWYECKUX BELIECTB;

IPUMEHATH OCHOBHBIE ONEPALMM MBICIUTENBHON JEATEIPHOCTH — AaHaJIW3 M CHUHTE3, CPaBHEHHUE,
000011IeHHe, CUCTEMATU3AINIO, BBISBJICHUE MPUYUHHO-CIICJCTBEHHBIX CBSI3€d — Il M3YYEHHs] CBOMCTB
BEILECTB M XUMHUYECKUX PeaKlUid, €CTECTBEHHO-HAYYHbI€ METO/Ibl MO3HAHUSA — HAOJIO/IEHHE, U3MEPEHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM 1 MBICIICHHBIN ).



TemaTnueckoe IJIAHUPOBAHUE

Tematuueckoe IUTAaHUPOBaHHE MO y4eOHOMY MpeaMeTy «Xumus» Ui 8-9 KJIaccoB COCTABIEHO C Y4ETOM
paboueil mporpaMMbl BocnHUTaHUs. BocnmuTaTenbHbl MOTEHIMAT JAHHOTO y4eOHOro mpeaMera oOecrnedyuBaeT
peanu3aluio 1eJIEBOro MPUOPUTET BOCHUTAHUS OO0YyYarolMXcs MoApocTKoBoro Bospacta (OOO) - co3panue
ONaronpUsATHBIX YCIOBMM Ui Pa3BUTHS COLMAIBHO 3HAYMMBIX OTHOIICHHWH IIKOJBHHKOB M I[EHHOCTHBIX
OTHOIIICHUM:

He.]'leBbIe OPUEHTHUPLI PE3YJbTATOB BOCIIMTAHUSIHA YPOBHE

OCHOBHOT'0 00111€r0 00pa3oBaHMus.

LleneBble OpueHTUPbI

1. lpaXXAaHCKO- NaTPMOTUUYECKOe BOCNUTaHMue

3Hatowuii u N bALwKiA CBOKO Manyto poamHy, CBOM Kpan, UMeLWUIA NpeacTaBieHne o
PoauHe — Poccuu, eé Tepputopum, pacnonoxeHnn. CosHatowmii NPUHAANEXHOCTb K CBOEMY Hapoay W K 06LWHOCTK rpaxaaH Poccum,
NPOABAAOLWMI YBAXKEHME K CBOEMY U APYTMM HapoaaM.

MOHMMaIOLLMIA CBOKO COMPMYACTHOCTb K MPOLUIOMY, HAacToALLEeMY M ByayLieMy pogHOro Kpas, ceoeit PoanHbl — Poccum, Poccuiickoro
rocypapcrea. MoHMMatowWwmii 3HaYeHme
rPa*kAaHCKMX CUMBOJIOB (rOCy4apCTBEHHAA CMMBOAMKA Poccum, cBoero permoxa),

npasgHMKoB, MeCT NOYNUTAHUA repoes N 3alLUTHUKOB OTtevecTBa, I'IpOﬂBl'IﬂIOLLI,MVI K HUM yBa*XeHUe.
Vlmerou.l,mﬁ nepBoHa4aibHble NpeacTtaBaeHnNA O NpaBax N OTBETCTBEHHOCTUN Ye/10BEKA B O6LLI,€CTB€, rPa*xKa4aHCKMX npasBax n 06sA3aHHOCTAX.

anIHMMaI-ou.I,VIVI ydyactue B XU3HU Knacca, o6u1,eo6pa303aTean017| opraHunsauun, B ,D,OCTYI'IHOH no BO3pacCTty coumnasbHO 3Ha4YMMoMm
AeATENbHOCTMU.

2. AYXOBHO-H paBCTBEeHHOEe BOCNMUTaHue

YBaxKaloLWmin AyXOBHO-HPABCTBEHHYIO KY/AbTypy CBOEI CEMbW, CBOEro HAapPoAa, CEMENHbIE LeHHOCTM C Y4ETOM HaLMOHANbHOM,
PeNUrMo3Homn NpuHagNeKHOCTU. CO3HAIOLLMIA LLEHHOCTb KaXKA0M YeN0BEYECKOM KU3HU, NPU3HAOLWNIA MHANBUAYANBHOCTb U LOCTOMHCTBO
KaK[,0ro YenoBekKa.

[obpokenatenbHblii, NPOABAAIOLLNIN CONEPEXMBAHNE, FOTOBHOCTb OKA3blBaTb MOMOLLb, BbIPaKatoWwmnii HENPUATME NOBEAEHUA,
NPUYMHAIOWEro GU3MYECKNn 1 MOpanbHbIM Bpea APYrMm NOAAM, YBAXKAOLWMIA CTAPLLMX.




yMEI-OU.I,VIVI oueHMBaTb MNOCTYNKKU C NO3ULNN NX COOTBETCTBMA HPABCTBEHHbIM HOPMaM, OCO3H3I-OLU,VII>1 OTBETCTBEHHOCTb 3a CBOU MNOCTYMKMU.

Bnapgetowmin npeactaBneHMaAMM 0 MHOroobpasnm s3bIKOBOIO M KY/IbTYPHOTO NpocTpaHcTBa Poccumn, nmetowmnii nepBoHayvasibHble HaBblKK
06LWweHna ¢ NtogbMn pPasHbIX HAPOLAOB,
BEPOMCNOBEAAHWNNA.

Co3HaloWmit HPaBCTBEHHYIO M 3CTETUYECKYHIO LLeHHOCTb INTePaTypbl, POAHOrO A3blKa, PYCCKOro A3blKa, MPOABAAIOLWNIN UHTEPEC K YTEHUIO.

3. IcreTUuyecKoe BOoCnNUTaHUe

CnocobHbIi BOCMPMHMMATb M YyBCTBOBATbL NPEKPAcHoe B BbITy, NPUPOAE, CKYCCTBE, TBOPYECTBE NH0AEN.
MpoABAAOLWMIA MHTEPEC M YBaXKEHME K OTEYECTBEHHOW N MUPOBOW XyA0MKECTBEHHOM Ky/NbType.

MpoABAAOLWMIA CTPEMNEHME K CAMOBbIPAMKEHWNIO B Pa3HbIX BUAAX XYA0MKECTBEHHOW AeATEeNbHOCTU, UCKYCCTBE.

4. ®dusunuyeckoe BocnutaHue, GopMmmupoBaHUEe KyabTypbl 340POBbA U IMOLMOHANBHOIO
6narononyums

BepexHo oTHOCAWMNCA K GMU3NYECKOMY 340Pp0BbI0, COBMH0AaI0LLINIA OCHOBHbIE NPaBMaa 340P0BOro U 6e3onacHoro aasa cebsa n apyrnx
nogen obpasa KM3HU, B TOM YUCNE B
nHdopMaLMOHHOM cpeae.

Bnapetowmim oCHOBHbIMUM HaBbIKaMM JIMYHOM M 0BLLLECTBEHHOM TMTMEHbI, be3onacHoro noseaeHun B 6bITy, NpUpoae, obliecTse.

OpMEeHTUPOBAHHbIN Ha GM3MYECKOe PA3BUTHE C Y4ETOM BOSMOMKHOCTEN 340P0BbA, 3aHATUA GU3KY/IbTYPOI U CNOPTOM.




Co3sHatowWwmit U NPMHUMAIOLLMIA CBOIO NOOBYIO MPUHAANENKHOCTb, COOTBETCTBYIOLLMNE el
ncuxodusmyeckne n nosegeH4Yeckme ocobeHHOCTU ¢ y4ETOM Bo3pacTa.

5. TpyaoBoe BocnutaHue

Co3Halowuii LEeHHOCTb TPYAa B KM3HM YenoBeKa, ceMbM, obwectea.  lpoasastowmii
yBaXKeHWe K Tpyay, NoAam Tpyaa, 6epeskHoe OTHOLIeHMe K pe3yibTaTtam TpyAaa,
oTBeTCTBEHHOe notpebneHue.

MposaBnsAoWMn MHTEPEC K Pa3HbiM Npodeccnam.

YyacTByHOLWMIA B Pa3INYHbIX BUAAX AOCTYMHOrO No BO3pacTy TPyAa, TPYAOBOW AeATENbHOCTM

6. JKonorunyeckoe BocnutaHue

MOHMMaIOLWMIA LEHHOCTb MPMPOAbI, 33BUCUMOCTb KU3HW Nt0AEN OT NPUPOAbI, BANSHUE
noael Ha NPUPOAY, OKPYHKAIOLLYIO cpeay.

Mpossnsatowmit N11060Bb M HeperkHoe OTHOLLEHWE K NPUPOAE, HENPUATHE AEeNCTBUNA,
NPUHOCALLMX Bpea, NpMpoae, 0COBEHHO KMBbIM CYLLLECTBaM. BbiparkatoLWwmii roTOBHOCTb B
CBOEW AeATeNbHOCTU NPUAEPHKMBATLCA IKONOTUYECKUX HOPM

7. LeHHOCTM Hay4yHOro NO3HaHUA

Bblpa)-l-(al'OU.I'Ml\;l NO3HaBaTe/ibHble NHTEpPECbl, aKTUBHOCTD, Nto603HaTENbHOCTb U
CaMOCTOATE/IbHOCTb B NMO3HAHUU, UHTEPEC N YBaXKEHNE K HAYYHbIM 3HAHUAM, HaYKe.

Obnagatowmii nepBoHavYa bHbIMM NPEACTABAEHUAMMU O NPUPOLHBIX U COLMANbHBIX
06beKTax, MHOroob6pasunn 06 LEKTOB N ABNEHUI NPUPOAbI, CBA3M KUBOW U HEXNBOW NPUPOAbI,
0 HayKe, Hay4YHOM 3HaHUM.

Mmetowmin nepeoHavanbHble HaBbIKM HAbAOAEHWIA, CUCTEMATU3ALMM U OCMbICNIEHUA OMbITa
B €CTECTBEHHOHAYYHOM N 'YyMaHUTapHOM 061acTAX 3HAHMA.




TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KosmuecTBO 4acon

LleneBble opueHTH pbli

JJieKTpoHHbIe (1 (POBBIE) pe3ynbTa TOB
Ne /it IPOrpaMMBbI Beero Konrtpoabhbie IIpakTuyeckue 06pa3oBATENBHEIE PeCYpehl
paboTsI paboTsI
BOCMNUTAH mnA
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMust — BakHasg 00J1acThb 1
11 €CTECTBO3HAHMS U IIPAKTHUICCKOMN 5 2 bubmorexa [JOK 2,3 478
' p https://m.edsoo.ru/7f41837c T
IEeITEILHOCTH YeJIOBEKA
bubnunoreka LIOK
1.2 B 15 1
CHIECTRA 1 XHMITHCCKHE peaiiin https://m.edsoo.ru/7f41837c 78
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. Kucnopoa. ITonsitie 06 6 bubmuoteka [IOK
' OKCHIax https://m.edsoo.ru/7f41837¢ | 1,2,3,4,7,8
99 Bonopoa.Ilondarue o kucinorax u 3 1 bubnmnoreka HOK
' COIISIX https://m.edsoo.ru/7f41837¢ | 1,2,3,4,7,8
53 Bona. PactBopsl. [Tonsitue 00 5 1 1 bubmmoteka IIOK
' OCHOBAaHHSIX https://m.edsoo.ru/7f41837c | 1,2,3,4,7,8
54 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 1 1 bubnnorexa [JOK
' COEIMHEHUN https://m.edsoo.ru/7f41837¢ | 1,2,3,4,7,8
Hroro no paszneny 30
Pa3nen 3. [lepnoanueckuii 3axkon u Ilepuoauyeckas cucreMa xumudecknx 3j1emeHToB /I. . MenaesneeBa.
Ctpoenne aToMoB. XUMH4YecKas CBA3b. OKNCJINTEIHLHO-BOCCTAHOBUTEIbHBIE PeAKINHT
3.1 [lepuonnueckuii 3aKoH 1 7 bu6nunorexa LIOK 1,2,3,4,7,8



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

IIepnonnueckas cucrema
XAUMHYECKUX djeMeHToB /I, U.
Menaene-eBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

Xumuueckas cBsi3b. OKUCIUTENEHO- bubmnoreka LIOK 1,2,3,4,7,8
3.2 8
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmotexa [JOK
P p https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

KosmuecTBO 4acon

LleneBble opueHTUp bl

Ne HanMeHoBaHMe pa3jeioB U TeM N
PoHHbIe (L (pPOBLIE) pe3ynbTa TOB
n/n NpOrpamMMel Beero ;‘;’;‘:p"“"““e H‘?KT"““““?‘ o6pasoBaTenbHbIe pecypebt
Thl padoThbI
BOCMUTAH WA
Pa3nes 1. BemecTBO 1 XMMHYeCKHe PeaKIUA
11 [ToBTOpeHME U YIITyOJICHHE 3HAHUIT 5 1 bubnmnoreka HOK 7.8
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubmmorexa LIOK 7.8
' XUMHYECKUX PeaKIui https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTUYECKAS AUCCOLUALIMS. 8 1 1 bubnuoreka [IOK 7.8
' XUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edso00.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubmuoreka [IOK 7.8
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKUX BuG OK 7.8
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 nomorexa L
S — https://m.edsoo.ru/7f41a636
OO01as xapakTepUCTUKa XUMUYECKUX BuG OK 7.8
2.3 anemeHToB VA-rpynmsl. A3oT, pochop 7 1 nommoreka L1
T ——. https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKa XUMUYECKUX BuG OK 7.8
2.4 anemeHToB |VA-rpynmnsl. Yriaepoa u 8 1 2 nomorexa I
KpeMHHIi ¥ 1IX COSMHEHHA https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
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Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bubnuorexa [JOK
31 Obue cholCTE: MeTAMWIOR 4 https://m.eds00.ru/741a636 78
bubnunoreka LIOK
v 1I2I3I4I7’
3.2 Baxkuelie MeTaisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636 .
Hroro mo pazueny 20
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
" BelecTBa 1 MaTepuabl B KU3HU 3 Bubnuorexa LIOK 1,2,3,4,7,
' 4elloBeKa https://m.edsoo.ru/7f41a636 = 8
Hroro no pasneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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