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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YPOBHE OCHOBHOT'O OOIIEro 00Opa3oBaHUs COCTaBJIEHA Ha
OCHOBE TpeOOBaHUM K PE3yJIbTATaAM OCBOEHHUS OCHOBHOUW OOpa30BaTEIbHOWU MPOrpaMMBI
OCHOBHOTO 0011ero 0oopazoBanus, npeactaBieHHBIX B PI'OC OO0, a Takke Ha OCHOBE
denepanbHON paboyeil MporpaMMbl BOCIIUTAHUS U C YUETOM KOHLEMIUH MPENoJaBaHus
y4eOHOro nmnpeaMera «XuMHs» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoi
Oenepanun.

[Iporpamma o xumMum paspaboTaHa C LEJIBI0 OKAa3aHUS METOJMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU paboueii mporpaMMbl IO y4eOHOMY IIPEIMETY.

[Iporpamma o XxumMuu 1a€T NpeACTaBICHUE O LIEJAX, OOUIEH CTpaTeruu ooy4eHus,
BOCIUTAHHUA M  pPa3BUTUS  OOydYalOIIUMXCSl  CPEICTBAaMH  yuyeOHOro  IpeaMeTa,
yCTaHaBIMBaeT  00sA3aTeNbHOE  MPEAMETHOE  COJEp)KaHue,  IPeayCMaTpUBACT
pacrpeesieHre ero Mo KjiaccaM U CTPYKTYPUPOBAHHE MO pa3jenaM U TeEMaM IpOrpaMMbl
0 XUMHH, OINpEHETseT KOJMYECTBEHHbBIE M KAuEeCTBEHHBIE XapaKTEPUCTHUKU
COJIEpXKaHUSA, PEKOMEHIYEMYIO IIOCJIEIOBAaTEIbHOCTh HM3YYEHHS XUMHU C YYETOM
MEXIMPEAMETHBIX UM BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKM Yy4eOHOro mpolecca,
BO3PAacTHBIX OCOOCHHOCTEH 00ydYaromMXcsi, ONpEesieT BO3MOXXHOCTH IMpeAMeTa s
peanu3anuu TpeOOBaHMM K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTesIbHOM
IporpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takke TpeOOBaHUN K
pesynbpTaTaM OOy4YeHHsS] XMMUU Ha YPOBHE IeJIel M3Yy4eHHsS TpeaMeTa W OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIbHON JEATENBHOCTH O0YYaIOUIErocsi M0 OCBOCHUIO y4eOHOIro
cozlepKaHus

3HaHWE XHMMHHM CIY)KUT OCHOBOM Juisi  (OPMHPOBAHHUS  MHUPOBO33PEHUS
oOyyJarouierocs, €ro MnpeicTaBiIeHUl O MAaTepUaJIbHOM E€AMHCTBE MUPA, BAXXHYIO pPOJIb
UTparoT GopMUpyEeMble XUMUEH MPEICTABICHUS O B3aMMOIIPEBPALEHUSX SHEPTUH U 00
SBOJIIOLMU BEILIECTB B MPHUPOJIE, O MYTIX PEUICHUs TIIOOATBbHBIX MPOOJIEM YCTONYHBOTO
pa3BUTHUS YEJIIOBEYECTBA - CHIPHEBOM, SHEPreTUYECKOU, MHUILEBOM M 3KOJIOTHYECKOU
0€30MacHOCTH, IPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET peanu3aldyd BO3MOXKHOCTEW I CaMOpPa3BUTHUA UM (POPMHUPOBAHUSA
KYJbTYPBI TUYHOCTH, €€ 0011el U GYHKIMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUJICHUS M TBOPUYECKUX CIHOCOOHOCTEM
oOydJarouuxcsi,  HaBBIKOB  HUX  CAMOCTOSITEIbHOM  y4eOHOM  JIE€SITEeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX U HCCIENOBATENbCKUX  YMEHMM, HEOOXOJUMBIX Kak B
MIOBCEIHEBHOM JKU3HU, TaK U B MPOPECCUOHATBHON ACSITEbHOCTH;



3HAKOMUT CO CHENMU(PUKOW HAYYHOTO MBINIJICHUS, 3aKIaJbIBACT OCHOBBI
LEJIOCTHOTO B3TJIAIa HA €IUHCTBO NPUPOABI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUN €CTECTBEHHOHAYYHON IrPaMOTHOCTH 00yUaIOIIUXCS,;

CrocoOCTBYET (DOPMUPOBAHUIO TICHHOCTHOTO OTHOMICHHS K €CTECTBEHHO-HAYYHBIM
3HAHMSM, K MIPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B AKOJOTMYECKOE 0Opa3OBaHUE
00yJaronuxcsl.

Jlanubie HampaBieHHS B OOYYCHWHM XHUMHUHU OOECIICUMBAIOTCS CIECIM(PUKON
co/iep’KaHusl y4eOHOro MpeaMeTa, KOTOPhIM ABISETCS MeJarorniecky aganTUuPOBAaHHBIM
OoTpakeHneM 0a30BOM HAYKU XMMHH Ha OMPEeIEHHOM JTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro 00pa3oBaHUS OPUEHTHPOBAH Ha
OCBOCHHME OOYYaIOIUMHCS CHCTEMbl TE€PBOHAYAIBHBIX TMOHSATUNH XUMHH, OCHOB
HEOPraHUYECKOW XHMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX NOHATUN OPraHUYECKON
XUMUHU.

CtpykTypa cojaepxaHusi TPOrpamMMbl IO XUMHH CQOPMHpPOBaHA Ha OCHOBE
CHUCTEMHOI0 Moaxo/a K €€ nzyueHuto. ComepkaHue CKIaIbIBAETCS U3 CUCTEMBI TOHSATUM
0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATHI 0 XUMHUYecKon peakiuu. Ooe
OTU CHUCTEMBI CTPYKTYPHO OPTaHU30BAaHbI 110 IMPUHLMUIY MOCIEAOBATEIBHOTO Pa3BUTUSA
3HAHUHN Ha OCHOBE TEOPETUUYECKHUX IPEICTABICHUN Pa3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOT'O YUYE€HUSI KAK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

ITepunoanueckoro 3akoHa /(.. MeneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

MPEACTABICHUI 00 3NEKTPOIUTUYECKON AUCCOLMALIMY BEIIECTB B pACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAOTCS HA OCHOBE AMIIMPUYECKHU MOJYYEHHBIX U
OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEAOBATENIBHO OT OJHOIO YPOBHS K JPYTrOMY,
BBITIOHSAA (QYHKIUMKU OOBSICHEHHWS W TPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U
BO3MOKHOCTEMN MPAKTUYECKOTO MPUMEHEHUS U MOJIYYECHHS U3y4aEMBbIX BEIIIECTB.

OcBoeHMEe TPOrpaMMbl IO XMMUHU CIIOCOOCTBYET (POPMUPOBAHUIO TIPEACTABICHUS O
XUMHAYECKON COCTABIIONIEN HAYYHON KapTHHBI MUPA B JIOTUKE €€ CUCTEMHOW MPUPOLBI,
LIEHHOCTHOT'O OTHOIIEHHUS K HAYYHOMY 3HAHWIO U METOJaM MO3HAaHUS B Hayke. M3yueHue
XUMHUM TPOUCXOAUT C TPUBJICUEHHEM 3HAHMM U3 paHee M3YYCHHBIX YUEeOHBIX
npeamMeToB: «Okpykaronmii Mup», «buonorus. 5-7 knacce» u «Pusmnka. 7 Kiacey.

[Ipy u3yueHWrn XUMHUHM TPOUCXOAUT (OPMHUPOBAHUE 3HAHUNW OCHOB XHMHYECKOU
HAyKW Kak O0O0JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOW JeATEeIbHOCTH
YEeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJNbTYphL. 3agada ydeOHOTO
npeaMeTa COCTOUT B (DOPMUPOBAHHHM CHUCTEMbl XUMHUYECKMX 3HAHUN - BaKHEUIIINX
(bakToB, TMOHSATUH, 3aKOHOB U TEOPETUYECKUX IOJOKECHUM, JOCTYMHBIX 000OIICHMIA
MHUPOBO33PEHYECKOT0 XapakTepa, S3blKka HayKH, B MPUOOIICHUH K HAYYHBIM METOIaM
MO3HAHUSI TPU M3YYCHUU BEIIECTB M XHUMHYECKUX peakiuii, B (POpMHUPOBAHUU U
Pa3BUTUM TO3HABATEJIbHBIX YMEHUW W WX MPUMEHEHUU B Y4eOHO-TIO3HABATEIBLHOW U



y4e0HO-UCCIIEeI0BATENLCKON EATEIbHOCTH, OCBOEHUH MpaBuil 6€30MacHOro oOpalieHus
C BEUIECTBAMH B ITOBCETHEBHOM KU3HHU.

[Ipy wW3yyeHWHM XHMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Ba)XHOE
3Ha4Y€HHE NMPUOOPEH TaKue IeNH, KaK:

dbopMHpOBaHHE  WHTEUIEKTYaJlbHO  pa3BUTOM  JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYJAHUYECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEUICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

HaIpaBJICHHOCTh OOY4YEHHUS Ha CHCTEMAaTHYECKOe MPHOOIIEHHE O0ydarommxcs K
CaMOCTOSITEJIbHOM TMO3HABaTEIbHOM JEATENbHOCTH, HAyYHBIM METOJaM [O3HaHUS,
(bopMUPYIOLTUM MOTHBALIUIO U PAa3BUTUE CIIOCOOHOCTEN K XUMHUH;

oOecrieueHne yCIOBHMA, CIIOCOOCTBYIOIINX MPUOOPETCHUIO O0YJAIOIITUMUCS OIBITA
pPa3HOOOpa3HOW JESITEIbHOCTH, IIO3HAHWS W CaMOIO3HAHUA, KIIOYEBBIX HAaBBIKOB
(KJIFOUEBBIX KOMIETEHIINN ), UMEIOIINX YHUBEPCATFHOE 3HAYCHHE TSl Pa3IMYHbIX BHIOB
NEeSATEIbHOCTH;

dbopmupoBanue oO1Iel GYHKIIMOHATBHON U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B
TOM YHCJIE YMEHHUI OOBSICHATH U OLICHUBATH SIBIICHUS OKPY>KAIOIIEro MHUpPA, UCIIONb3Ys
3HaHUS W OMbIT, MOJIYYCHHBIC MPU U3YYCHUU XUMHH, MPUMEHSITh UX TMPU PEHICHUH
po6JieM B IOBCEIHEBHOM JKU3HU U TPYAOBOH €ATEIbHOCTH;

dbopmupoBaHue y O0OYYalOIUXCS TYMAHUCTUYECKUX OTHOIICHUHM, MOHUMAHUS
LHEHHOCTU XWMUYECKUX 3HAHUM [UIs1 BBIPAOOTKM 3KOJOTUYECKH IIeJ1eCO00pa3HOro
IOBEJICHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LEISIX COXPAHEHUSI CBOETO 3/10pOBbS U
OKPYXaroUIel MPUPOTHON CPEIbI;

pa3BUTHE MOTHUBAIMM K OOYYEHMIO, CIOCOOHOCTEM K CAMOKOHTPOJIO H
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHMS OOIIEYETOBEYECKUX LIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEro 00yUeHHUS.

OO011ee 4ncio0 4acoB, peKOMEHIOBAHHBIX I M3y4eHHUs] XUMHUH, - 136 yacoB: B 8
KJ1acce - 68 yacoB (2 yaca B HeJento), B 9 kitacce - 68 yacoB (2 yaca B HEJIEIIIO)

JIitst KaKZIoTO Kjlacca MpeayCMOTPEHO pe3epBHOE yueOHOe BpeMsi, KOTOPOE MOXKET ObITh
UCIIOJIb30BAHO YyYaCTHUKAMU O0O0pa30BaTEeIbHOIO TIpollecca B LENsAX (HOPMUPOBAHHUS
BapUATHUBHOMN COCTABIISIFOIIEH COepKaHUsI KOHKPETHOM padoueit mporpammsl. [Ipu aTom
oOsi3aTenbHas (MHBapUAHTHAs) 4YacTh COJACp)KaHUA TMpeaMeTa, YCTaHOBJICHHAS
IpUMEPHON paboueil MporpaMMOu, U BpeMs, OTBOJUMOE Ha €€ U3ydeHue, TOJDKHBI OBbITh
COXPAHEHBI MMOJTHOCTHIO.



COHEPXAHUE OBYUEHNA

8 KJIIACC

IlepBoHayajibHble XUMHYECKHE MOHATHS

[Tpenmer xumun. Pojib XUMUYM B )KU3HU YellOBeKa. XUMHUS B CUCTEME HayK. Temna u
BellecTBa. GU3MYECKHUE CBOMCTBA BEIIECTB. ArperaTHoe COCTosiHUE BellecTB. [lonsitue o
METO/Iax MO3HAHUS B XUMHUU. YHCThIE BemecTBa U cMecu. CriocoObl pa3IesieHus CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3JeMEHThl. CUMBOJIBI XUMHUYECKUX IJIEMEHTOB.
[TpocTeie U Cll0XKHBIE BeleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckass (popmyna. BaleHTHOCTh aTOMOB XWMHYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OrtHOcuTenbHas aroMHas Macca. OTHoOcHTEIbHAS
MOJICKYJIsIpHast Macca. MaccoBas 10J1s1 XMMHUYECKOTO 2JIEMEHTa B COSUHEHUH.

KonuyectBo BemecTBa. Mouib. MonsipHast Mmacca. B3auMocCBs3b KOJIMUECTBA, MACChI
W 4YHuClIa CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacu€rel 1mo dopmynaM XUMHUYECKUX
COCNMHCHMM.

DU3NYECKHUE U XUMUYECKHUE SBJICHUS. XUMHUYECKasl peaklus U €€ Npu3Haku. 3aKOH
COXpaHEHHMSI MacChl BeIIeCTB. XHUMHUYECKHEe ypaBHEeHHSA. Knaccudukanuss XUMHUECKUX
peakiuii (CoeIMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii oxcnepumenm”.

3HAKOMCTBO C XHMHYECKOM NOCYAOH, MpaBWIaMH paboThl B J1abOpaTOpuu U
npuéMaMu oOpalieHuss ¢ JabOpaTOpHBIM OOOpPYIOBAHMEM, H3YUYEHHE U ONMCAHUE
¢u3nyecKkux CBOMCTB 00pa3l0OB HEOPraHMYECKHUX BEILECTB, HAOOJIEHUE (DU3MUECKUX
(nnaBieHUe BOCKa, TassHUE JIbJla, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHCAILHsI
BOABI) M XUMHYECKHX (TOpEHHME CBEYM, MPOKAIMBAHWE MEIHON TMPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHUCJIOTOM) SIBJICHUW, HAOJIOJIEHWE U ONHUCAHHE MPHU3HAKOB
MPOTEKaHUSI XUMHUYECKUX peakuui (pas3nokeHue caxapa, B3aUMOJCHCTBUE CEpPHOU
KHCIIOTBI C XJIOpUJIOM Oapusi, paznoxenue ruapokcuna menu (II) mpu nHarpeBanuu,
B3aMMO/ICHUCTBHUE Kese3a ¢ pacTBopoM coyid Menu (I1), uzydenue crnocoboB pazaeneHus
cMecel (c TOMOIIBIO MAarHuTa, (UIBTPOBAHUE, BBIAPUBAHHUE, TUCTHIUISIIMS,
xpomatorpadus), IPOBECHUE OYUCTKH IMOBAPCHHOM COJIM, HAOIIOJACHUE M OINHMCAHHUE
pe3yJbTaTOB MPOBEACHUS ONbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl,
CO37IaHNE MOJIeTIel MOJIEKYJ (IIapOCTEPKHEBBIX).

Ba:xHeiimue npeacTaBuTe I HEOPraHNYECKHX BellECTB

Bo3ayx - cmech razoB. CoctaB Bo3ayxa. Kucmopon - sieMeHT M mpocToe
BemecTBO. Haxoxnenue kuciopoaa B mpupoje, Gu3nYeckrue U XUMMHUYECKUE CBOWMCTBA
(peakuu  ropenus). Oxcuawl. [lpumenenue xkuciopoma. CrocoObl MOMydYEHUS
KHCJIOpOJia B Ja0OpaTOpUU U MPOMBINUICHHOCTA. KpyroBopoT Kucioponia B mpuUpoJe.
O30H - ajuToTpoNTHAS MOIU(PHUKAINS KHCIOPO/Ia.



TemnoBoit 3pPexT XUMHUUECKON peakIi, TEPMOXUMUUYECKIE YpaBHEHUS, IK30- U
SHIOTEPMUYECKHUE PEAKIMU. TOIIMBO: yroidb U METaH. 3arpsi3HEHUE BO3/yXa, YCUICHUE
MapHUKOBOTO 3 (PeKTa, pa3pyIieHne 030HOBOTO CIIOS.

Bonmopon - snemeHT u mpoctoe BemecTBO. HaxokaeHue BoIOpoJia B IMPUPOJE,
¢bu3nUecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CocoObl mosydyeHus. KucioTsl u
COJIH.

MosipHbIil 00BEM ra3oB. Pacu€Tel Mo XUMHYECKUM YPaBHEHUSIM.

dusnyeckue cBOMCTBA BoAbl. Bona kak pactBopurenb. PactBopsl. HachllieHHbIE U
HEHACBHILIEHHBIE PAaCTBOPBL. PacCTBOPUMOCTh BellleCTB B BOAE. MaccoBas J10Jisl BELIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OCHOBaHUsA. Poiib pacTBOPOB B MPHUPOJAE U B
KU3HU YesioBeka. KpyroBopoT BoJibl B MpUpoe. 3arpsi3HeHUuEe NpUpoHbIX Boj. Oxpana
Y OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanuss Heopranuueckux coeguHenuit. Oxcunapl.  Knaccuduxanus
OKCH/JIOB: cosieoOpa3zytolire (OCHOBHBIEC, KUCIOTHBIEC, aM(OTEPHBIC) U
HecosieoOpaszyronme. HoMenknatypa okcugoB. DU3MUECKME W XUMUUYECKUE CBOWMCTBA
okcuaoB. [lonydueHne OKCUI0B.

OcnoBanus. Kinaccudukanus ocHOBaHHM: MIENOYM U HEPACTBOPUMbBIE OCHOBAHUS.
Homenknarypa ocHoBanui. ®Ousznueckue M XHUMHUYECKHME CBOMCTBA OCHOBAHMWM.
[Tosrydyenre ocHOBaHHM.

Kucnotel. Knaccudukanus xucinor. Homenknatypa kucior. dusuyeckue Hu
XMMHUYECKUE cBOMCTBA KUCIOT. Psan aktuBHocTH MetaiuioB H.H. bekerosa. Ilomyuenue
KHUCJIOT.

Comu. Homenknatypa coisieil. duzndeckue M XHUMHUYECKHE CBOMCTBA COJICH.
ITonydenue coien.

['eneTnyeckas CBsI3b MEXKAY KIAaCCAMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuul 5KCnepumenm:

KauyeCTBEHHOE OINPEIEICHUE COJIEpPkKAHUSA KHUCIOPOJa B BO3AYXE, IOJyYEHHE,
coOWpaHue, paclio3HaBaHWE M  H3yYEHHE CBOMCTB  KHUCIOpOAa, HAOII0JEHUE
B3aUMOJICMCTBHUSI BEUIECTB C KHUCIOPOAOM U YCIIOBHUSI BO3HUKHOBEHMS M MPEKpPALIEHUS
ropenusi (moxapa), O3HaKoMmJIeHHE ¢ oOpa3laMu OKCHUJOB M OINHUCAHUE UX CBOWCTB,
MOJIy4eHHe, COOMpaHHe, pPacrno3HABAHME W HM3YYEHUE CBOMCTB BoAoOpoja (TOpeHue),
B3auMoJielicTBUe Bojopojga ¢ okcugom wmeaud (II)  (Bo3MOXkHO UCIOIB30BaHUE
BHUJICOMATEpHAJIOB), HaOIIOJeHHe OOpa3IoB BEHIECTB KOJUYECTBOM |  MOJb,
UCCIIeJOBaHHE OCOOEHHOCTEN PacTBOPEHMsI BEIIECTB C Pa3jIMYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MAaCCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA,
B3aMMO/ICHCTBUE BOJIbI C METAJNIAMU (HATPUEM U KaJlbI[eM) (BO3MOKHO UCIIOIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJIIOJICHWE W3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOpPAX KHUCIOT U
miesoued, u3ydyenue BaumozencTeus okcuna meau (I1) ¢ pactBopoM cepHOM KUCIOTHI,
KUCIOT C MeETaulaMH, pPEakUMi HeUTpalu3aluy, II0Jy4YeHUEe HEepacTBOPUMBIX



OCHOBAHWM, BBITECHCHHME OJHOTO MeETayuia JAPYTMM M3 pacTBOpa COJM, PEUICHUE
JKCIICPUMEHTAJIBHBIX  33Jad 10 TeMme «BaxkHeulme Kiacchl HEOPraHUYECKUX
COECIMHEHUN.

IHepuoanuyeckuii 3akoH u Ilepuoanyeckass cucreMa xuMudeckux 3jaemeHros JI.H.
MenpaeneeBa. CrtpoeHue aTroMoB. XuMmMH4Yeckass CBfi3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHbIC PeaKIUU

[TepBble ONBITKH KJIacCU(pUKAIIMA XUMUYECKUX 3JeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIEJIOYHO3EMEIbHBIE METAIIbI, FaJOT€Hbl, THEPTHBIC
rasbl). DJIEMEHTBI, KOTOpPbIE 00pa3ytoT aMm()OTEPHBIE OKCUJIBI U THAPOKCHIBI.

[Tepuonnueckui 3akoH. [lepuoamueckas cucrtemMa XUMUYECKUX sneMeHToB JI.I.
MenneneeBa. Koporkonepuoganas u gmmHHONepuoanas ¢opmbl [lepuogmueckoit
cucteMbl xumMudeckux aemeHToB .M. Menneneesa. [lepuoasl u rpynnel. @u3ndecKuii
CMBICII IOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIBI SJIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX sifiep. M3otombl. OnektpoHbl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMHUYecKuxX 37eMeHToB [lepumonnueckoi
cucreMbl J[.MI. MenneneeBa. XapakTepuCTHKA XUMHYECKOIO 3JJIEMEHTA II0 €ro
noJioxkeHuro B [lepuognueckoi cucreme .M. Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUsA paguyca aTOMOB XHMHUYECKHX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIaM U IIEPUOIaM.

3nauenne llepmommueckoro 3akoHa u IlepmoaMYecKoll CUCTEMBI XUMHYECKUX
AJIEMEHTOB IS Pa3BUTUA HAYKHU U npakTuku. J|.1. Mennenees - yd€HbIi U IrpaKJaHUH.

Xumudeckass  cBsi3b. KoBajieHTHass  (mojisipHass U HEMOJISIpHAsi)  CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3IEMEHTOB. IOHHAs CBSI3b.

Crenenb oxucieHud. OKHCIUTEIbHOBOCCTAHOBUTEINIbHBIE peakiuu. [Ipoueccer
OKHCJIEHUS U BOCCTAHOBIICHUSI. OKUCIUTENN U BOCCTAHOBUTEU.

Xumuueckuil oxcnepumenm:

M3yuyeHHE OOpa3l0B BEIIECTB METALIOB M HEMETAUIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IIMHKA C pacTBOpaMU KHUCJIOT M IeJI0oYeil, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX MNPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (TopeHue,
peaKIuu pa3ioKeHus, COSTUHEHUS).

Mesicnpeomemmuvie ces3u

Peanuzanus MexnpeaMETHBIX CBA3€d NpU H3YYEHUM XUMHM B &8 KJacce
OCYILIECTBIISIETCS Y€pe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO HAyUHBIX MOHATHH, TakK
YW TOHSITUM, SIBJISIIOIIMXCS CHUCTEMHBIMU [JI1 OTHAEJIBHBIX IPEIMETOB €CTECTBEHHO-
HAY4YHOTO IIMKJIA.

OO61ue ecTeCTBEHHOHAYYHBIC TIOHATHUS: HAYYHBIH (DaKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHUHTE3, KilaccuduKanus, TMepUuoOJUIHOCTh, HAOMIOACHUE, HKCICPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

®usuka: maTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHUJ, H30TOIIBI,
PaAMOAKTUBHOCTh, MOJICKYJIa, DOJCKTPUYECKUN 3apsi, BEHIECTBO, TEIO0, OO0BEM,



arperaTHOE COCTOSIHHE BEIECTBAa, ra3, ()M3WYECKHE BEIMYHMHBI, CIUHHIIEI U3MEPEHUS,
KOCMOC, IIJIAaHETHI, 3BE311b1, COJHIIE.

buonorus: porocunTes, apixanue, bunochepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIbI, IOJE3HBIC
HCKOITaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKus

[Tepuonnueckuy 3akoH. Ilepmommueckas cucrema xumMuueckux dsjiemeHToB J[.U.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOI0OB, KAIIUS, KAIbLUS U UX COCIUHEHUN B COOTBETCTBUU C
IIOJIOKEHHUEM BJIEMEHTOB B lleproanueckon cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMAYECKOUN CBSI3H. THUIBI KPUCTAINIMUECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKONM PEIIETKH U BHUAA
XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHX BEHIECTB. XHUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSIINXCS K PA3JIMYHBbIM KJIACCAM HEOPTaHUYECKUX COCIMHEHU,
TEHETUYECKAas CBS3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanuss XMMHYECKUX  pEaKIUM 10 Pa3JIMYHBIM MpU3HAKAM
(MO 4MCIy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIMM BELIECTB, MO TEIIOBOMY 3(P(EKTy, MO
W3MEHEHHUIO CTENEHEeW OKMUCICHUS XUMHYECKUX DJJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTUIO KaTajau3atopa). ODK30- U HHIAOTEPMHUYECKHUE PEAKIUU, TEPMOXHUMHUYECKHUE
YpaBHEHHUS.

[lonsiTue o ckopocT XxuMuuyeckod peakuuu. IloHstue o006 oOpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakiusax. [IoHSTHE O TOMOIE€HHBIX M TETEPOTECHHBIX
peakuusx. I[lonstue o karanuze. I[lonstue o xumMuueckom paBHOBecuu. DakTOpHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKOMN PEAKIIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE peaKkunu, AJIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBlieHUE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUHN C UCTIOJIb30BAaHMEM METO/1a AJICKTPOHHOTO OaaHca.

Teopusi 3IEKTPOIUTUYECKON TUCCOUUANMHU. DJNEKTPOJUTHI U HEIIEKTPOJIHUTHI.
Katnonsl, aHmoHbl. MexaHu3M JucCOLMAlMM BEUIECTB C Pa3JIMYHBIMU BUIAAMHU
XUMU4eCcKoi cBsizu. CteneHs aucconuanuu. CUIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakiuu nonHOTO OOMEHa. YCJIOBHS TPOTEKAaHUS PEAKIM MOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHbIE NOHHBIE YpaBHEHHS peakiuid. CBOMCTBa KUCIOT, OCHOBAaHUN U
CoJIell B CBETE MPEJCTABICHUN 00 DIJICKTPOJUTHYECKON mauccormarii. KauecTBeHHbIE
peakunu Ha UoHbL. [IoHsATHE O THIpPOIU3E COJIEH.



Xumuueckuu sxcnepumenm:

03HAKOMJICHUE C MOJICTISIMUA KPUCTAUTHIECKUX PEMIETOK HEOPTaHUYECKUX BEIIECTB
- METaJUIOB U HeMeTauioB (TpaduTa U ayiMaza), CIOXKHBIX BEIIECTB (XJIOpHUAa HATPHs),
MCCIICJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pEaKIMH OT BO3JICHCTBUS
pa3auYHbIX (AKTOPOB, HWCCIEAOBAaHNUE DSJIEKTPOIMPOBOIHOCTA PACTBOPOB BEIIECTB,
mporecca JUCCOIUAIMN KHUCIIOT, IIeoueil U cojieil (BO3MOXKHO HCIIOJIb30BAHHUE BUICO
MaTepuasoB), MPOBEICHNE OMBITOB, MIUTFOCTPUPYIONMUX MPU3HAKU MPOTCKAHUS PEaKInit
MOHHOTO OOMeHa (oOpa3oBaHHE Ocalika, BhIIEICHHE ra3a, 00pa3oBaHKE BOJIbI), OIBITOB,
WUTIOCTPHUPYIONIUX TPUMEPHl OKHUCINTEIHFHO-BOCCTAHOBHUTEIBHBIX pPEaKIui (TopeHue,
peaKIMy pPa3oKCHUS, COCIWHCHHWS), PACIIO3HABAHWE HEOPTAHMYCCKUX BEIIECTB C
MTOMOIIbIO KAYECTBEHHBIX PEaKIMA Ha NOHBI, PEIICHUE SKCIICPUMEHTAIBHBIX 3a/ad.

Hemeranbl 1 uX coeinHeHUA

OOmiass  xapakTepucTUKa rajoreHoB. (OCOOEHHOCTM  CTPOECHHUS  aTOMOB,
XapakTepHble CTerneHu oOokuciaeHus. CTpoeHne U (QU3NUYECKHE CBOMCTBA IPOCTHIX
BEILIECTB - TAJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha MpPUMEpE XJIOpa (B3aUMOJEUCTBHUE C
MeTaJUIaMH, HEMETAJIaMHU, IIeJI04aMu ). XJI0poBoaopo . ComnsHast KUCIO0Ta, XUMUYECKUE
CBOMCTBA, MOJy4YeHHUE, TpUMEHEHUE. [lelicTBHe Xyopa U XJIOPOBOJAOPOAA HA OPraHU3M
yesioBeka. BaxxHelme XJopuasl U UX HAX0XKICHHUE B IPUPO/IE.

O6mas xapakrepucthka 37geMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTENEHH OKUCIeHHs. CTpoeHHe U (U3UUYECKUE CBOMCTBA MPOCTHIX
BELIECTB - KHUCJIOpOAa M Cepbl. AJUIOTPONHBbIE MOAM(PHUKAIMU KUCIOPOJA U CEPHI.
Xumunyeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpPOCHHE, (PU3NYECKHUE M XUMHUYECKHE
cBoiicTBa. OKCUIBI CEpbl KaK NMPEACTABUTEIM KHCIOTHBIX OKCHIOB. CepHas KHCIIOTa,
¢u3MYecKue M XMMHUYECKHE CBOMCTBa (0OIIME KakK MPEACTaBUTENS Kiacca KHUCIOT |
cnenuduueckue). XuMUYECKUE PEaKIUH, JIeXkKalllie B OCHOBE MIPOMBIIIIJIEHHOTO crioco0a
MOJY4YEHHs] CEpHOU KucnoThl. [IpumeHeHue cepHoil KUCIOThl. CONM CEpHOW KHUCIOTHI,
KaueCTBEHHasl peakuus Ha cynbQaT-uoH. HaxoxxneHue ceppl U €€ COECIUHEHUN B
npupoge. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIMIEH Cpelbl COECIUHEHUSMH CEphbl
(KUCTIOTHBIE TOXKIM, 3aTPA3HEHUE BO3IyXa U BOAOEMOB), CIIOCOOBI €T0 MPEAOTBPALEHUS.

O6mas xapaktepuctuka s31nemMeHToB VA-rpymibl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTETIEHU OKUCIEHHs. A30T, pacCIpoCTpaHEeHUE B MPUPOJE, PU3NYECKHE U
XUMHu4eckue cBoicTBa. KpyroBopor asora B mpupoje. AMMHUAK, ero (pu3HUecKHe U
XUMHUYECKHUE CBOWCTBA, MOJNy4eHHE U npuMeHeHue. Coiau aMMOHHUS, UX (PU3NYECKUE U
XUMUYECKUE CBOMCTBA, NpuMeHeHue. KauecTBeHHass peakuuss Ha HWOHBI aMMOHMUS.
A30THasi KHCIIOTa, €€ MOoJydeHHe, (PU3NYECKHe M XMMHUYECKHE CBOWCTBa (00IIME Kak
IpeJICTaBUTENs Kiacca KUCIOT U cnenuduueckue). VMcnonp30BaHue HUTPATOB U COJIEeH
aMMOHHA B KauyeCcTBE MHUHEPAIbHBIX ynoOpeHuil. XHUMHUYECKOe 3arps3HEeHue
OKpPYXaKOIEel Cpellbl COEIMHEHUSIMU a30Ta (KUCJIOTHBIE NOKIM, 3arpsA3HEHUE BO3/yXa,
nmo4Bbl U BogoémoB). docdop, amnorponHsie moaudukanuu docdopa, dusznueckue u
xumuueckue ceorictBa. Oxcua gocdopa (V) u pocdopnas kuciora, hpuznyeckue



U XUMHUYECKHME CBOHMCTBa, moiydeHue. Mcmonb3oBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YI0OPESHUIA.

Obmass xapakrtepuctuka smeMeHTOB |VA-rpynmel. OcoOeHHOCTH CTpOeHUs
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHHS. YTJIepoi, aUIOTPOMHbIE MOAU(PUKALINU,
pacnpocTpaHeHue B Mpupoje, (HU3MYECKUEe U XHUMHUYECKHE CBOWMCTBA. AJCOpOIUS.
Kpyrosopot yraepoga B npupozae. Okcuabl yriaepojaa, ux (GuU3MUeCKUe U XUMUYECKUE
CBOMCTBA, JIEWCTBHUE HA JKUBBIC OPTaHU3MBbI, [MOTYYECHUE U TPUMEHEHUE. DKOJIOTHUECKUE
npo0sieMbl, CBsi3aHHbIE ¢ OKcuaoM yriepona (IV), rumoresa rio0anbHOTO MOTEMICHUS
KJIMMaTta, MapHUKOBBIM A(dext. YrompHas KucioTa v €€ coiu, uxX (Quanyeckue u
XUMUYECKHE CBOWCTBA, TIOJYYCHHME | TMpUMEHEHHE. KadecTBeHHas peakius Ha
KapOoHaT- noHbI. Mcnonp30BaHue KapOOHATOB B OBITY, MEIUIIUHE, TIPOMBIIICHHOCTH 1
CEIIbCKOM XO3SIMCTBE.

[lepBoHavyasibHBIE TIOHATHS 00 OPTAaHMYECKHX BEIIECTBAX KaK O COCAMHCHHSIX
yriaepona (MeTaH, 3TaH, STHICH, aleTWICH, STaHOJ, TIUIEPHH, YKCYCHas KHCIIOTA).
[IpupoaHbIE UCTOYHHUKY YTIIEBOIOPOIOB (YTOJb, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHI HX
nepepaboTKu (O0E€H3UH), UX POJIb B OBITY U MPOMBIIIUICHHOCTH. [loHsATHE 0 OHMOIOTHYeCKU
BAKHBIX BEIECTBAX: JKUpax, OelKaxX, YrjieBOJaxX - W HMX POJM B KU3HU YeJIOBEKa.
MarepuanbHOe €IUHCTBO OPTaHMUECKUX U HEOPTaHUYECKUX COCIMHEHUN.

Kpemnuii, ero ¢usznueckre U XUMHUYECKHE CBOMCTBA, MOJYYCHHE U MPUMEHEHHE.
Coenunenusi kpemHusi B nmpupoze. O6mue npencrapienus o6 okcuae kpemuus (IV) u
KpeMHHeBOM kuciore. CUIMKaThl, UX MCIOJIB30BAHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxueiimmme cTpouTeIbHBIC MaTEPUATIBI: KepaMHuKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. [IpobnemMbl 6€30MacHOr0 MCIHOJIb30BAaHUS CTPOUTENBHBIX MAaTEpUAJIOB B
MMOBCEHEBHOM KU3HU.

Xumuueckuu 5KCnepumenm:

U3yuyeHrne oOpa3lOoB HEOPraHMYECKHX BEIIECTB, CBOICTB COJSHOM KHCJIOTHI,
NPOBEJCHNE KaYeCTBEHHBIX PEaKIMi Ha XJIOPHUA-WOHBI U HAONIOJICHHE NPU3HAKOB HX
MPOTEKaHUsl, ONBITHI, OTpaXKaIue (PU3NUECKHE U XMMUYECKHUE CBOMCTBA rajOreHOB U
UX COEAMHEHUN (BO3MOXKHO MCIOJb30BAHUE BHIEOMATEPUAIOB), O3HAKOMJIEHHE C
oOpazaMu  XJIOPUIOB (TaJOT€HUIOB), O3HAKOMJIEHHE C OOpa3lamMu cepbl U €€
COEIMHEHUSIMU (BO3MOXHO HMCIOJIb30BaHHE BUIECOMATEPUATIOB), HAOIIOIEHHUE MpoIEecca
oOyryMBaHus caxapa Moj JeWCTBHEM KOHIIEHTPUPOBAHHOW CEPHOWM KUCIOTHI, H3yUYECHUE
XUMUYECKUX CBOMCTB pa30aBICHHOM CEpPHOW KHCIOTHI, MPOBEICHHUE KaueCTBEHHOU
peakuuu Ha cyib(paT-uoH U HaOJIOJeHHE NMpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C
¢bu3nmYecKkuMu  CBOMCTBaMU a3zora, ¢ochopa W UX COEAMHEHUH (BO3MOXKHO
MCIIOJIb30BAaHUE BHJICOMATEPUAIOB), 00pa3laMu a30THBIX M (HOChHOPHBIX yIOOpEHMUIA,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE U W3YUYEHHE CBOMCTB aMMMaka, MPOBEJICHUE
KaueCTBCHHBIX pEakinii Ha MOH aMMOHHUSA W (ochaT-uoOH U M3yUYCHHE TPU3HAKOB X
MPOTEKaHUs, B3aUMOJACHUCTBUE KOHLUEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEABIO
(BO3MOXHO MCMOJB30BAHME BUIEOMATEPUATIOB), U3YYEHHE MOJIEJEH KPUCTATUIMUYECKUX
pemérok anmaza, rpadura, (QysuiepeHa, O3HAKOMJIEHHE C IIPOILIECCOM aJcopOoIuu



pPacTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM VYIJIEM M YCTPOWCTBOM IPOTHBOrasa,
IOJlyd4eHUe, coOMpaHMe, paclo3HaBaHUE W H3Y4YEHHE CBOMCTB YIVIEKMCIIOTO rasa,
MIPOBE/ICHHE KAYECTBEHHBIX pEaKIUil Ha KapOOHAaT M CWJIMKAT-HOHbl W HU3y4YECHHE
OPU3HAKOB WX  IPOTEKAaHWs, O3HAKOMJIEHME C  IPOAYKIMEW  CHUIMKATHON
OPOMBIIUICHHOCTH, PEIICHUE OKCIIEPUMEHTANBHBIX 3a1ad 1o TeMe «Baxneimne
HEMETAJUIBI U UX COCAUHECHU.

MeTajuibl 4 UX COCAMHEHMS

OOmrast XxapakTEepPUCTUKA XUMUYECKUX SJEMEHTOB - METAUIOB Ha OCHOBAHMHM WX
nonoxxenus B llepunonnueckon cucreme xummdeckux sneMmeHToB .M. MenneneeBa u
ctpoeHusi aroMoB. CTpoeHue MeTauioB. Merainueckass CBSi3b M METAJIMYEcKas
KpUCTAJIMYECKAsT pElETKA. ODJIEKTPOXMMHUYECKUM psii  HANPSHKEHWM  METaJlIOoB.
duznueckre M XUMUYECKHE CBOWCTBa MeTauioB. OOmme CcrnocoObl MOMydYEHUs
MertauioB. [loHATHE O KOPpO3WHM METAUIOB, OCHOBHBIC CIOCOOBI 3alllUTBI UX OT
koppo3un. CruiaBsl (CTanb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX MIPUMEHEHUE B OBITY U
MIPOMBIIIEHHOCTH.

[llenounsie MeTamuibl: TONOXKEHUWE B llepuoguueckod cUCTEME XUMHYECKUX
anementoB JI.MI. MenaeneeBa, CTpO€HHME HX AaTOMOB, HAXOXIEHUE B NPUPOJIE.
duznyeckre M XUMUYECKHE CBOWCTBa (Ha mpumMepe HaTpuss U Kanus). OKCUIbl U
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne MEeN0YHbIX METAIUIOB U UX COCTUHEHUN.

[Ilenouyno3eMenbHBIE METAUIBI MATHUN U KaJIbLUW: NoyokeHue B [lepuoanyeckoit
cucteMe xuMuueckux 3neMeHToB .M. MeHnieneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B npupoae. Pusnueckne M XMMUYECKHME CBOWCTBA MarHus W Kaiblusd. BaxnHeniine
COCIMHEHUS KalbIUs (OKCHA, THAPOKCUM, coiin). KECTKOCTh BOABI M CHOCOOBI €€
YCTpaHEHHS.

AnroMuHUiA: Tosokenne B [lepuoanueckoil cucreme XxuMuueckux 3nemenToB J[. 1.
MenzeneeBa, CTpOCHUE aTOMa, HaxXOXACHHE B npupoje. PU3nyeckne U XUMHYECKHE
CBOMCTBA aTIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHAA U TUAPOKCH]IA ATFOMUHHUS.

Kenezo: monoxenue B Ilepmoamueckoit cucreme xumudeckux snemeHtoB JI.H.
MenpeneeBa, CTpOCHHE aTOMa, HAXOXKACHUE B Npupojie. OU3NUECKUE U XUMHUYECKHUE
cBoMcTBa xene3a. Okcunl, ruapokcuabl u conu xenesa (I1) u xenesa (III), ux cocras,
CBOICTBA U MIOJTyYCHHUE.

Xumuueckuul SKCnepumenm:

O3HaKOMJIEHHE C 00pa3llaMi METAJJIOB M CIUIABOB, UX (PM3MYECKUMHU CBONCTBAMH,
U3yYCHUE  PEe3ylbTaTOB  KOPPO3MHM  METAUIOB  (BO3MOXKHO  HMCIIOJb30BAHHE
BHJICOMATEPHAIOB), OCOOCHHOCTEHW B3aUMOJICUCTBUS OKCHJIA KAJIBIIUSL M HATPUS C BOJOM
(BO3MO’KHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), UCCIEIOBAHUE CBOMCTB KECTKOM BOJIBI,
mpolecca TOPeHHs JKeJie3a B KUCIOpoe (BO3MOXHO HCIIOIb30BaHUE BHICOMATEPHAIIOB),
MIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIIMi Ha HOHBI (MarHus, KaJIbIHs, aTFOMHHHS,
uuHka, xkenesa (II) u xeneza (1), menu (I1), HaOdOAEHUE M ONMMCaHUE MPOLIECCOB
OKpaIllBaHUs TJIAMEHU MOHAMHU HATPHS, Kallusi U KajbIus (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIENOBaHNE aM(OTEPHBIX CBOWMCTB THUAPOKCHIIA ATIOMHUHHS H



TUIPOKCHUAA IIMHKA, PEIICHHWE OJKCHEPUMEHTAJbHBIX 3a1ad 1o Teme «BaxuHeumme
METAJUIBI U UX COCTUHEHUS.

XUMHA U OKPYKAKOIIa"A cpeaa

BemecTtBa w marepuansl B IOBCEIHEBHOM JKHW3HM 4YeEJIOBEKa. be3omacHoe
WCIIOJIb30BaHME BEIIECTB M XHUMHUYECKUX peakuuid B ObiTy. [lepBas momomp mpu
XUMHUYECKUX 0KOTaX U OTPABICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYKaloIel cpenpl (mpelaenbHas JOMYyCTUMAs
KoHIleHTparusi BemiecTB (manee - IIJIK). Ponp xuMum B peIIEHUMH SKOJOTHUECKUX
npoOsem.

Xumuueckuil dsxcnepumenm:
M3ydeHue o0O0pa3IoB MaTepuajoB (CTEKJIO, CIUIaBBl METAJJIOB, IOJIMMEPHEIC
MaTrepuabl).

Meorcnpeomemmnule ceazu

Peasmzannst MeXIpeaMETHBIX CBS3€d INPU HM3YYEHMM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOIb30BAHNE KaK OOIINX €CTEeCTBEHHO-HAYYHBIX TIOHATHH, TaK
U TIOHATUH, SIBISIFOIIMXCS CHCTEMHBIMHM [UIsl OTAEJBHBIX HPEIMETOB €CTECTBEHHO-
HAy4HOT'O IUKIIA.

OO1111e eCTECTBEHHO -HaY4YHbIE IOHATHS: Hay4HbII (akT, TUIIOTE3a, 3aKOH, TEOPUs,
aHaJlu3, CHHTE3, KJacCU(pHUKalus, MEePUOJUYHOCTb, HAOIIOACHUE, SKCIEPHUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIENb, SBJICHUE, MApHUKOBBIM 3(PPeKT, TexHoJIorus,
MaTepuabl.

®dwuzuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H3OTOIBI,
PaIMOaKTUBHOCTh, MOJIEKYNA, DJIEKTPUYECCKUA 3apsij, MPOBOAHHUKH, MOIYTPOBOJHUKH,
IVDIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMYECKas pemérka, CIUIaBbl, (U3MYECKUE
BEJIMYMHBI, C€IWHUIBI W3MEPEHHs, KOCMHYECKOe TMPOCTPAHCTBO, IUIAHETHI, 3BE3MIMI,
Connue.

buonorusa: ¢orocunTes, Apixanue, Ouocdepa, IKOCUCTEMa, MUHEPATHLHBIC
yI0OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BELIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJBI, MOJIC3HBIC
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWNHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOEHHUS MPOTPAaMMbl OCHOBHOTO OOITIETO 00pa30BaHUS
JOCTUTAIOTCSI B XOJi¢ OOy4YeHHs XUMHHM B €IMHCTBE Y4YEOHOM M BOCHUTATEILHOMN
JEATEIIbBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU I[EHHOCTSIMU, TMPHUHATHIMU B OOLIECTBE TMpaBWIAMU H
HOpPMaMH TOBEJEHUS M CIOCOOCTBYIOT MpOIIECCaM CaMOIMO3HAHUS, CaMOPa3BUTHS U
COIMaIU3aIUU O0YYAIOIINXCA.

JInuHOCTHBIE PE3yNbTAThI OTpaxaroT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBaTbCA CUCTEMOW MO3WTHUBHBIX IIEHHOCTHBIX OpPUEHTAlMid U PacUIMpEHUE
OTIBITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACIEIUIO, TIOHUMaHUS 3HAYEHUS XMMHYECKOM HayKd B IKHU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIAACTh JIOCTOBEpHOW uHGpOpMaIeil o
NEPENOBbIX JOCTHMKEHUAX M OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOM XHMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TpakIaHCKOT0 BOCTIMTAHUS:

IPE/ICTABIICHHUS O COLUAIBHBIX HOPMaX U MPaBHIAX MEXJIMYHOCTHBIX OTHOIICHUI
B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO TOJIE3HOM, yueOHO-
MCCIICIOBATEIILCKOW, TBOPUYECKOW W JPYTrUX BHJAX JCSITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATCNBHOCTH  TPH  BBINOJHCHUM  Y4YEOHBIX,
TIO3HABATEJIbHBIX 3371a4, BHITIOJTHCHHH XHMUYECKUX SKCIICPUMEHTOB, CO3JIaHHU YUCOHBIX
MPOCKTOB, CTPEMJICHHUS K B3aUMOIIOHHMAHUIO W B3aUMOIIOMOIIM B TPOIECCE ATOM
y4eOHOU JesITeIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEACHHE U IMOCTYIKHA CBOMX
TOBapuIell C MMO3WIUU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJEACTBUN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO0 NMO3HAHHUS:

MHPOBO33PEHUYECKME MPEACTABICHUS O BEIIECTBE W XHUMHUYECKOM pEaKLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABIIAIOIINE OCHOBY
JUIS. TIOHUMaHUs CYIIHOCTH HAy4YHOM KapTHHBI MHUpa, MPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBA3IX YEJIOBEKA C MIPUPOJHON CPENOH, O
pOJIM XMMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MM03HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU MO XUMUH,
HEO0OXOIMMBIC JJ11 OOBICHEHUS HAOIIOJaeMbIX MTPOIIECCOB U SIBJICHHM, TTO3HABATEIBLHOM,
UH()OPMAITMOHHON M YUTATEIBCKON KYJIbTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIHLHOM
paboThI C yUeOHBIMH TEKCTaMHU, CIIPABOYHON JIUTEPATYPOM, TOCTYITHBIMU TEXHUYECKUMU
cpenctBamMu MHGOPMAITMOHHBIX TEXHOJIOTHUIA;



UHTEpEeC K OOYYCHHIO U IIO3HAHHWIO, JIIO0O3HATENLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaM000pa30BaHUIO, MMPOSKTHON M HUCCIEA0BATEIILCKOW JESITEIIBHOCTH, K
OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH M YPOBHS OOYYCHHS B JTATBHCHIIIEM;

4) ¢opmupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHWE LEHHOCTH >XU3HHU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUI U HETIPUSITHE BPEIHBIX
npuBbIYeK  (YMOTPEOJCHUS] aJIKOrOJisi, HAPKOTUKOB, KypeHHus), HEOOXOAMMOCTH
coOro/IeHns TpaBmil 0€30MACHOCTH MPU OOpAaIIEHUH ¢ XUMHUYECKHMMH BEIIECTBAMH B
OBITY U peajbHOM KU3HU;

5) TpyaoBOro BoCIIMTAHMA:

WHTEpPEC K MPaKTUYECKOMY H3yYEHUIO TMpodeccuid W Tpylda pa3IndyHOTO pOja,
YBOXKEHHUE K TPYAY U pe3yJbTaram TPYJIOBOM IEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUSI TIPEAMETHBIX 3HAHUM MO XUMHUU, OCO3HAHHBIA BBHIOOP HMHIAMBUIYATHHOU
TPAGKTOPUU TIPOJOKEHUS O0Opa3oBaHUsI € YU4E€TOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHENTHOM
poecCUOHANBHON JAESITENIBHOCTH W Pa3BUTHUSI HEOOXOJIUMBIX YMEHUN, TOTOBHOCTH
aJanTUPOBATHCA B MPOdeCCUOHATBHON CpeJIe;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMA:

HKOJIOTUYECKHU LEJIECO00pa3HOE OTHOUIEHUE K MPUPOJE KAK MCTOYHUKY >KMU3HU Ha
3emiie, OCHOBE €€ CYIECTBOBAHMS, NOHMMAHUE LIEHHOCTH 3J0POBOrO0 M 0O€3011acHOTO
oOpaza KU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3UYECKOMY U
NICUXUYECKOMY 3/I0pPOBBIO, OCO3HAaHUE IIEHHOCTH COOJIIOJIEHUS NPaBHJI OE30MacHOTO
MOBECHUS TIPHU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOKAIOIIUX 370POBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJy4aeMble TPU U3YUYEHUU XUMHH, IS
pelIeHusl 3aJad, CBSI3aHHBIX C OKPYXAaroWeW NOPUPOJHOW CPEedoM, IJIsi NOBBILICHUS
YPOBHSI DKOJIOTHUECKOU KYJIbTYpPbl, OCO3HAHUS TJIOOATIBHOTO XapakTepa AKOJIOTHYECKUX
npo0ieM W MyTed HX pEHIeHHs MOCPEICTBOM METOJOB XUMHUH, HKOJIOTHYECKOTO
MBIIIUICHUSI, YMEHUS PYKOBOJICTBOBAThCS UM B IMO3HABATEJIbHOW, KOMMYHUKATUBHON M
COLIMAIBHOM MPAKTHUKE.

METAIIPEMETHBIE PE3VJIbTATDBI

B cocraBe MeTampeAMETHBIX  PE3YJIbTATOB  BBIACISAIOT  3HAYUMBbIEC  JIJIA
dbopMHpOBaHUS MHPOBO33PEHHS OOIICHAYYHbIC TOHSTHS (3aKOH, TEOpHUs, MPUHIIHII,
runoresa, (hakT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPHIC UCTIONB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETax W IMO3BOJSIOT HA OCHOBE 3HAHHWM W3 ITUX
npeaMeToB (HOpPMHUPOBATH TMPEACTABICHHE O IETOCTHOW HAyYHOW KapTHHE MUpa, U
yHUBEpCaJIbHbIC  y4eOHble  JEeWCTBUS  (TMO3HABaTeIbHBIE,  KOMMYHUKATHBHBIC,
peryJIsTUBHBIE),  KOTOpble  obOecneyuBalOT  (GOPMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYILIECTBIICHUIO YYEOHOU NeATEIbHOCTH.



ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble Jiornueckue aeicTBua:

YMEHUSI HCIOJIb30BaTh MPHUEMBI JJOTHYECKOTO MBIIUIEHUAS] IPU OCBOCHUM 3HAHUWA:
PacKpbIBaTh CMBICII XUMHUYECKHX TMOHATUM (BBIACHATH MX XapaKTepHbIC NPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JIPYTMMHU MOHSTHSIMHU), HUCIOJIB30BATh TOHATHUS IS
OOBSCHEHHsI OTACIBHBIX (PAKTOB W SBJICHUM, BBIOMpATh OCHOBAHUS W KPUTEPHUH [IJIS
KJIacCUpUKAIMA XUMHUYECKUX BEIIECTB W XUMHUYECKHX peakIuid, yCTaHaBIWBaTh
MIPUYUHHO-CJICACTBEHHBIC CBSI3M MEXKJIYy OOBEKTaMU H3YUYCHHMs, CTPOUTH JIOTUYECKHUE
paccyxaeHus (MHAYKTHUBHBIC, JCAyKTHBHBIC, [0 aHAJIOTMH), JieJlaThb BBIBOJABI U
3aKJIIOUCHUS,

yMEHHE TIPUMEHATH B TMpollecce IIO3HaHUSA TOHATUA  (IpPEeAMETHBIE U
METanpeIMETHbIC), CHMBOJIMUYECKHE (3HAKOBBIE) MOJENH, HCIIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XHMHUHM MOJICJIbHBIC TPEICTABICHUS -
XUMHUUYECKUH 3HAK (CUMBOJI 2JIEMEHTA), XUMUu4eckas (hopMylia U ypaBHEHHUE XUMHUUECKOMN
peakuy - IpHU PElICHUH Yy4eOHO-TI0O3HABATEIBHBIX 3a7a4, ¢ YYETOM 3TUX MOJEIbHBIX
MPEJICTABJICHUN BBISIBIATH M XAPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA H3YYa€MBbIX
OOBEKTOB - XMMHYECKMX BEHIECTB MU XUMHUYECKUX PEaKLMM, BBISBIATH OOIIUE
3aKOHOMEPHOCTH, NPUYMHHO-CIICACTBEHHBIE CBA3W W NPOTHUBOPEUYHS B HU3YyYAEMBIX
MPOLIECCAX U SIBJICHUSX.

Bba3oBble uccienoBareabcKue AeidCTBUS:

YMEHHE WCIOJb30BaTh IIOCTABJICHHBIC BOIPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHWS, a TAaK)KEe B KAa4eCTBE OCHOBBI JJI (DOPMHPOBAHUS THIIOTE3BI IO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

NpUOOPETEHUE OMbITa 10 TUTAHWUPOBAHWIO, OPTaHW3AIMd W  IPOBEICHHIO
YUYCHMUECKMX  OKCIEpUMEHTOB, yMEHHE HabmomaTh 3a  XOJOM  IIpoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €r0 Pe3yiabTaT, (POopMyIHpoBaTh OOOOIICHUS W
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIATH OTYET O
poJieIaHHoM padoTe.

Pabora ¢ undpopmaumeii:

yYMEHUE BBIOMpPATh, aHATU3UPOBATH U UHTEPIPETUPOBATh HHGOPMAIIUIO PA3TUYHBIX
BUJIOB W (OpM TMpejCTaBiICHUS, MOIYy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAy4YHO-
MOMyJIsipHasl JInTepaTypa XUMHUYECKOTO COJIEpKaHUs, CIPABOYHBIC MOCOOUS, pecypcChl
NuTepHeTa), KPUTUYECKM  OIEHUBATh  IMPOTUBOPEYMBYID U  HEIOCTOBEPHYIO
uHdOpMaIHIo;

YMEHUE TPHUMEHSTh PAa3JIMYHbIE METOJbI M 3amMpocChl TPH TOUCKE W OTOOpe
uH(OPMAITUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOUMBIX JIJISl BBITIOJHEHUS YI€OHBIX U
MO3HABATENIbHBIX 33J]a4 OINpEAEeNIEHHOr0 THIA, MPUOOpPETEeHHE OmbiTa B 00J1acTU
UCIIOJIB30BaHUs  MHGOPMAIMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJIOTHM,  OBJIaJICHUE
KYJBTYPOU aKTUBHOTO MCIIOIb30BaHUS PA3JIMUHBIX TTOMCKOBBIX CUCTEM, CAMOCTOSITEIILHO
BBIOMpaTh ONTUMaIbHYIO (OpMYy TMpeacTaBieHUs HHGOPMAIMU U HLUIIOCTPUPOBATH
peliaeMble 3a/1aud HECJIOXKHBIMU CXEMaMU, MarpaMMamu, IpyrumMu popmamu rpaduku



1 UX KOMOUHAIUSIMHU;

YMEHUE  HCIOJb30BaTh M  AHAJU3UpPOBaTh B  Ipolecce ydyeOHOM U
UCCJIEIOBATENBCKON JIEATEIbHOCTH HMH(GOPMALMI0 O BIUSHAUA TPOMBIIIIEHHOCTH,
CEJIBCKOI0 X035MCTBA U TPAHCIOPTA HA COCTOSTHUE OKPYKAIOLIEH MPUPOIHOU CPEBI.

KoMMyHUKaTHBHBIE YHHUBEPCAJbHbIE YUeOHbIE 1eCTBUS:

yMEHHUE 3a/1aBaTh BOIPOCH (B XOjA€ AMAiora W (WJIM) JTUCKYCCHUU) IO CYIIECTBY
o0cyxmaemMoil TeMbl, (OPMYITUPOBATH CBOU TMPEIOKEHUS OTHOCUTEIBHO BBITIOJTHEHUS
MPEIIOKEHHON 3a]1a4H;

MPUOOPETEHUE OIbITa TPE3CHTAIMA PE3YIhTATOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMBITA, J1A0OPAaTOPHOM pabOTHI IO MCCIETOBAHHIO
CBOMCTB BEILIECTB, YYEOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOH CO CBEPCTHHKAaMHU II03HABATEIBHOU U
UCCJIEIOBATENBCKON NIEATETbHOCTH TIPH PEUICHUH BO3HHUKAIOIIUX IMPOOJEM Ha OCHOBE
yuéTa OOIIMX MHTEPECOB W COTJIACOBAHUS MO3MIMKM (0OCYKIeHUs, 0OMEH MHEHUSIMU,
«MO3TOBBIE IITYPMbI», KOOPJAUHAIIMS COBMECTHBIX JEUCTBHM, OMpE/EeICHUE KPUTEPUEB
0 OIIEHKE Ka4eCTBa BBIMIOJHEHHOM paOOThI U APYTHE);

PerynsiTuBHbIe YHUBEpPCAJIbHBbIC YUeOHbIE 1eHCTBUSA:

YMEHUE CaMOCTOSITENIBHO  OIPEACNATh LEJIH  JIESITEIbHOCTH, IUIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MpPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpATh HamOosiee 3(PGEKTUBHBIE CIOCOOBI pEHIeHUS YYEOHBIX H
IIO3HABATENIbHBIX  33Ja4, CaMOCTOSATEIbHO  COCTABJIATH WJIM  KOPPEKTHPOBATH
IIPEUIOKEHHBIA aJTOPUTM JAEHMCTBUM NPH BBINOJHEHUH 3aJaHUNA C YYETOM IOTYYEHHS
HOBBIX 3HaHUW OO0 H3y4aeMbIX OOBEKTAaX - BEIIECTBAX M PEaKUUAX, OLEHUBATH
COOTBETCTBHUE ITOJYYEHHOIO pE3ysbTaTa 3asBJICHHOW LEIH, YMEHHE HCIOJIb30BATh U
aHAJIM3UPOBAaTh KOHTEKCTHI, IPEIAraéMble€ B YCIOBUU 3a/IaHUM.

I[TPEAMETHBIE PE3VJIbTATDBI

B cocTtaBe npeaMeTHbIX pe3yJbTaTOB MO OCBOEHHUIO O0A3aTENBHOIO COJAEpKAHUS,
YCTAHOBJICHHOTO JTaHHOU (penepanbHON paboueil MporpaMMoi, BBIJIECTSIOT: OCBOCHHBIE
00yYaroIMMUCI HAy4YHbIC 3HAHUS, YMEHUSI U CIOCOOBI AEHCTBUM, crienupuyecKue s
MpPEeIMETHON 00JacTH «XUMHS», BHUIBI NEATCILHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUA,
€ro MHTEPIIPETAIluH, TPEOoOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX  HOBBIX
CUTYyalUsIX.

K xonmy oOyuenus B 8 Kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0Aa30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PACKpbIBaTh CMBIC OCHOBHBIX XUMUYECKUX MOHSITUI: aToOM, MOJIEKYJIa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJHASA U
HEOJHOPOJHAsA), BAJEHTHOCTb, OTHOCUTEIbHAs AaTOMHAsT W MOJIEKYyJIIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi JA0JII XUMUYECKOTO 3JIEMEHTa



B COCAWHEHWH, MOJSIpHBIM  00BEM, OKCHJA, KHCIOTa, OCHOBaHHE, COJIb,
AIIEKTPOOTPHUIIATEILHOCTD, CTEMICHh OKUCIICHHUS, XUMHUECKasi pPeaKius, Kiaccu(uKaius
peakluii: peaKkuuyu COECOUHEHUs, PEAKIMKU Pa3JI0KEHUs, PEaKUU 3aMEIICHUs, Peakluu
oOMeHa, 3K30- U 3HJOTEPMHUUECKHE peaklnu, TEIIoBOU 3(D(eKT peakuuu, sapo aToMma,
JJIGKTPOHHBIN CIIOM aToma, aTOMHas OpOUTalb, paAUyC aroMa, XUMHUYECKas CBs3b,
NOJIIpHAsT M HENOJIApHAs KOBAJIEHTHAs CBA3b, MOHHAsA CBSI3b, MOH, KATHOH, AHWOH,
pacTBOp, MaccoBas A0 BellecTBa (POLEHTHAs KOHLEHTPALKs) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMOCBSI3b OCHOBHBIX XMMUYECKUX NOHATUN U IPUMEHSATD 3TH
NIOHATHSA IIPYU OIMCAHNHU BEIECTB U UX IPEBPALLECHUI;

UCIIONIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUJIsl COCTaBIICHUS (POpPMyJ BEILIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPEAENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSIX, CTENEHb
OKHUCJIEHUSI DJIEMEHTOB B OWHApPHBIX COEAMHEHUSX, MPUHAIJICKHOCTh BELIECTB K
ONpeNeNEHHOMY KJIAcCy COEIMHEHHA 1o (¢opMmynaMm, BHUJ XUMHYECKOW CBS3U
(KOBaJIEHTHAsl U HIOHHAs) B HEOPTraHUYECKUX COETMHEHUSIX;

packpbiBath cMbIich [lepuoaudeckoro 3akona /[.1. MenaeneeBa: 1eMOHCTPUPOBATH
NIOHUMAaHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XWMHYECKHMX 3JEMEHTOB OT HX
nosioxkeHuss B llepuoguueckoil cucTeME, 3aKOHOB COXPaHEHUS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYEHHS, 3aKOHAa ABOraapo;

ONHKCHIBaTh M XapaKTepu3oBaTh TaOnuuHyro ¢opmy llepuonnyeckoil cucTeMsl
XAMHUYECKUX 3JIEMEHTOB: pasinyarh TMOHITUS «riaBHas noarpymnma (A-rpymma)» u
«moboyHass noarpynna (b-rpymnma)», wmanbsle W OOJbIIME TEPUOJABI, COOTHOCUTH
0003HaueHus, KOTopble HUMeroTcs B Tabmuue «llepuoanueckas cucteMa XMMHYECKHX
anemeHtoB JI.MI. MenaeneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB MW 3apsia A1pa, O0OIlee YHCIO 3JIEKTPOHOB U
pacrnpeiesieHue UX MO AIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATH XUMUYECKUE FTIEMEHTHI, HEOPraHWYECKUE BEILECTBA,
XUMHUYECKHE PEAKUUU (10 YMCIy W COCTaBY YYACTBYIOIIMX B PEAKIMM BEIIECTB, IO
TerioBoMy b DEKTy);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XUMUYECKUE CBOMCTBA BEILIECTB Pa3IMUHbIX
KJIACCOB, MIOJITBEPXKAAs ONMUCAHHUE ITPUMEPaAMH MOJIEKYJIIPHBIX ~ YpaBHEHHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa Mo (opmysie COEAMHEHHS, MAaCCOBYIO JOJIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEAKIUY;

MPUMEHSTH OCHOBHBIE OTEpallii MBICITUTEIBHON JIEATEIbHOCTH - aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000UIEHUE, CHUCTEMAaTU3alNI0, KIIACCU(PUKALINIO, BBISBICHWE MPUYUHHO-
CJICICTBEHHBIX CBS3€M - U1 WU3Yy4YEHUsI CBOMCTB BEILIECTB M XUMHUYECKUX PEAKLIUH,
€CTECTBEHHO-HAYYHbIE METOJIbl NTO3HAHUS - HAOIIOJIEHUE, U3MEPEHHE, MOJEINPOBAHUE,



AKCHEPUMEHT (PEabHBII U MBICIICHHBIN);

ClIeIOBaTh TMpaBWJIaM TIOJb30BAaHUS XWMHUYECKOM TMOCYAOW M JIabOpaTopHBIM
o0opy/noBaHHEM, a TakKe MpaBWiIaM OOpAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C
UHCTPYKIUSMU TI0 BBITIOJHEHUIO TAOOPATOPHBIX XUMHUUYECKUX OMBITOB MO MOTYyYEHUIO
coOMpaHuio ra3000pa3HbBIX BeEIIECTB (BOAOpOJAa U KHUCIOPOAA), MHPUTOTOBICHUIO
pPacTBOPOB C ONPEAECIEHHON MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, IJIAHUPOBATH U
IPOBOJUTh XHUMHYECKHE SKCIEPUMEHTBHI MO PACHO3HABAHHMIO PACTBOPOB IIEIOYEH H
KHCTIOT C TIOMOIIBIO MHIUKATOPOB (JIakMyC, PeHOIPTaIenH, METUIIOPAHXK U APyTHE).

K koHiy oOyuenuss B 9 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJa, MOH, KATHOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTD,
AIIEKTPOOTPULIATENILHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas peakuus, XUMHUYeCKas
CBA3b, TEIJIOBOM 3(P(EKT peakuuu, MOJb, MOJSIPHBIA OOBEM, PAacTBOp, 3JIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, 3JEKTPOJIUTUYECKAs] AMCCOLMALNS, pPEaKIUd HOHHOro OOMEHa,
KaTaqu3aTop, XUMHUYECKOE pPABHOBECHE, OOpaTHMMble U HEOOpaTUMBbIE pEaKLHH,
OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN, OKUCIUTED, BOCCTAHOBUTEND, OKUCIICHUE
YU BOCCTAHOBJIEHHE, AJUIOTPONUsA, aM(POTEPHOCTb, XUMHUYECKas CBs3b (KOBAJIECHTHAs,
WOHHAs, METaJUIMYEeCcKasi), KPUCTAIMYECKasl PEIETKA, KOPPO3Us METAJIOB, CIUIABBI,
CKOPOCTh XMUMHYECKOW pEaKUWH, IMpeaeiapHo paomnyctuMas KoHuoeHtpamus [IJIK
BEILECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUN U MPUMEHSATHITU
NOHATHUS IIPHU ONMCAHNHU BEIIECTB U UX MPEBPALLECHU;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUUIsl COCTaBJIEHUS (POPMYJ BELIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHCIECHUS XUMHUYECKHUX DJJEMEHTOB B
COEIMHEHMSIX PAa3IMYHOIO COCTaBa, NPHUHAJIEKHOCTh BEUIECTB K ONPENEIEHHOMY
KJIacCy COEIMHEHUN mo (opmynaM, BUJ XUMHUYECKOM CBs3M (KOBaJIEHTHAs, MOHHAf,
METaJJIMYecKasi) B HEOPraHMYECKUX COCJAMHEHUSX, 3apsl HOHA MO XUMHYECKOH
dopMmyiie, xapakTep cpeibl B BOJHBIX PacTBOpax HEOPTaHWYECKUX COEJAMHEHUH, THUI
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh  cMmbicn  Ilepumogumueckoro  3akona JI.MI. MengeneeBa u
JEMOHCTPUPOBATH €ro MOHWMAHME: ONMUCHIBATh U XapaKTEpPU30BaTh TaOIMUYHYIO (HOpMYy
[lepuonnyeckoil CHUCTEMBl XMMHYECKUX SJEMEHTOB: pa3iuyaTh MOHSTHUS «TJ1aBHAs
noarpynmna (A-rpynma)» U «mnobounas moarpymnna (b-rpymnma)», manbie ¥ OOJbIINE
NEPHUOJIbI, COOTHOCUTh 0003HAUYEHHMsI, KOTOPbIE UMEIOTCS B MEPUOJUYECKON TaldmuIe, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB U
3apsn a1pa, oOLIee YUCIO 3IEKTPOHOB M PACHPEACIICHUE UX IO AJIEKTPOHHBIM CJIOSIM),
O00BACHSTH OOLIME 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB AJIEMEHTOB M UX COSAMHEHUN



B TIpeJIesiax MaJIbIX MIEPUOIO0B U TJIABHBIX MOATPYIII ¢ Y4ETOM CTPOEHUS UX aTOMOB;

KIacCu(pUIMpoBaTh ~ XUMUYECKHE  DJEMEHThI, HEOPTaHWMYECKHE  BEIeCTBa,
XUMUYECKHE PEAKIMU (M0 YHCIy W COCTaBy YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TIO
TerI0BOMY D (DEKTy, 110 M3MEHEHHIO CTETICHEH OKUCIICHHS] XUMHIECKUX JICMEHTOR);

XapaKTepu30BaTh (OMHUCHIBaTH) OOIIME W CIENU(PUUECKUEe XUMUYECKHE CBOMCTBA
MPOCTBIX M CJOKHBIX BEHIECTB, MOATBEPK/Ias OMUCAHUE NMPUMEPAMHU MOJICKYJSIPHBIX U
MOHHBIX YPABHEHHUM COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIIUA;

COCTaBJISITh YPAaBHEHUS DJIEKTPOJUTUYECKONW IHUCCOLMAIMM KHUCJIOT, Ieoued u
COJICH, TOJHBIE M COKpAIIEHHBIE YpaBHEHUS pEaklMii MOHHOTO OOMEHa, ypaBHEHUS
peaKkiuii, MOATBEPKIAIOIIMNX CYIIECTBOBAHNE TE€HETUYECKON CBS3U MEXAY BEIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKphIBaTh CYITHOCTh OKUCIUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKITUN ITOCPEICTBOM
COCTAaBJICHUSI SJIEKTPOHHOr0 0anaHca ATUX Peakluii;

MIPOTHO3WPOBAThH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHMS, BO3MOKHOCTH
MIPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX;

BEIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMUMHUYECKOTO 3JIEMEHTa Mo (hopMmysie COCAMHEHHS, MAaCCOBYIO JOJIO
BEII[ECTBA B PACTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEaKIInu;

cOOIO/IaTh TMpaBWia IMOJb30BAaHUS XHUMHYECKOM TOCYJIO0M U JabopaTOpHBIM
o0opynoBaHMEM, a TakKe NpaBwia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIIUSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYEHUIO U
coOupaHunio ra3000pa3HBIX BEHIECTB (AMMHUAKA U YTIEKHUCIIOTO Ta3a);

MPOBOJUTh PEAKIMH, TOATBEPKIAIONINE KAYCCTBEHHBIM COCTAB Pa3IUIHBIX
BCII[ECTB: PACIO3HABAaTh ONBITHBIM MYTEM XJIOpUA-, OpOMHI-, HMOIWUI-, KapOoHAaT-,
docdar-, cuukart-, cynbdarT-, THAPOKCHI-HOHBI, KATHOHBI aMMOHUS ¥ MOHBI N3YYEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIC OTIEPAIlUN MBICTUTEIIBHON IEATCILHOCTH - aHAJIU3 M CUHTE3,
cpaBHeHHE, OOOOIIECHWe, CHUCTEMATHU3aIMIO, BBIABICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€H - I U3YUYEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEAKIINi, €CTECTBEHHOHAYYHBIC
METO/bl TO3HAHUS - HAOMIOJIEHUe, W3MEPEHHE, MOJICINPOBAHNUE, OSKCIEPUMEHT
(peanbHBIN ¥ MBICJICHHBIN).
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