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®denepanbHas paboyasi mporpaMma Mo y4eOHOMY MHpeaMeTy «XuMmwus» (0a30BbIi
ypoBeHb) (mpenmeTHass o0nacTh «ECTECTBEHHO-HAyYHbIE MPEAMEThD)) BKIIOYAECT
MOSICHUTENBHYIO 3aMHCKY, COJIepKaHUEe 00yUEHUs, TNITAHUPYEMbIE Pe3yIbTaThl OCBOCHHUS
IpOrpaMMbl 10 XUMHH, TEMAaTHYECKOE IUIAHUPOBaHUE, TNepeueHb (KoaupuKaTop)
pacmpeneNeHHbIX 10 KJIaccaM IPOBEPSIEMBbIX TpeOOBaHWUN K pe3ysibTaTaM OCBOCHUS
OCHOBHO 00pa30BaTeIbHON MPOrPaMMBbI OCHOBHOTO OOIIETO 00pa30BaHUs U DJIEMEHTOB
colepXaHus 10 XUMHUHU, TepedeHb (KoaupukaTop) MNPOBEPSAEMBIX TPEOOBAHUA K
pe3yiapTaTaM OCBOCHHSI OCHOBHOM 0Opa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIETo
00pa3oBaHUs U PJIEMEHTOB COJICPXKAHUS IO XUMUHU.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1mo xuMuu Ha ypOBHE OCHOBHOT'O 00IIIEro 0Opa30BaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHS OCHOBHOUN 00pa3oBaTEIbHOM MPOTrPaMMBI
OCHOBHOTO 0011ero oopazopanus, npeactaBiaeHHbIXx B DI'OC OO0, a Takxe Ha OCHOBE
denepanbHON pabouel MporpaMMbl BOCIUTAHUS M C YYETOM KOHIICTIIIMU TTPETOJaBaHUS
ydyeOHOro rmnpeamera «XuMus» B 00pa3oBaTeIbHBIX oOpraHu3anusx Poccuiickoi
denepanun.

[Iporpamma no xumMum pazpaboTaHa C IIE€JIbI0 OKa3aHHUS METOJUYECKOW MOMOIIH
YUUTEIIO B CO3/IaHUH padoyell MpOrpaMmbl 10 y4eOHOMY IIPEIMETY.

[Iporpamma mo XxumMuu 1aet MpeACTaBICHUE O LeNsX, 00IIel cTpareruu oO0y4YeHus,
BOCIIMUTAHUS U PA3BUTHS 00YUYAIOIINXCS CPEICTBAaMHU Y4eOHOT0 IIpeAMETa, YCTaHABINBAET
00s13aTebHOE MPEIMETHOE COAEpKaHUE, MPEAYCMATPUBAET PACIPEACICHUE €ro Io
KJIaccaM M CTPYKTYPUPOBAHUE T10 pa3jieiaM U TeMaM MPorpaMMbl 10 XUMUH, ONpeeseT
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XapPaKTECPUCTUKHU COJIEPKAHUS, PEKOMEHIYEMYIO
MOCJICIOBATEIHFHOCTD H3YUCHHSI XUMHH C YI€TOM MEKITPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€M, JIOTUKM Yy4eOHOro TIpoIlecca, BO3PACTHBIX OCOOEHHOCTEH OOydYaromuxcs,
omnpenensieT BO3MOXHOCTH TNpenMera Ui pealn3aluu TpeOOBaHUN K pe3ysbTaTam
OCBOECHHMSI OCHOBHOW 00pa3oBaTeIbHOM MporpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, a TaKke TpeOOBaHUM K pe3yjbTaTaM OOy4eHHUsS XMMHUHU Ha YPOBHE LEeH
U3yYeHUs] TpeaMeTa W OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEIBHON JIESITEIHLHOCTH
00yYaromerocs Mo OCBOSHUIO y4eOHOT'O COJIEPKAHUS.

3HaHWE XUMHUHU CIY)KUT OCHOBOM 1Jis  (pOpMHUpOBaHUS  MHUPOBO33PEHUS
oOyyJarouierocs, €ro MmpeacTaBICHU 0 MaTEpPUATILHOM E€IMHCTBE MHUpPA, BAXXHYIO POJIb
urparoT GopMUpyeMble XUMHUEH TTPEACTaBICHUS O B3aUMOIIPEBPAIIEHUSIX SHEPTUU U 00
HBOJIIOLMM BEIIECTB B MIPUPOJIC, O MyTAX PEHICHUS TJIO0ATBHBIX MPOOJIEM yCTOMUYUBOTO
Pa3BUTHUSL YEJIOBEUECTBA - CHIPHEBOM, DHEPTETUUECKOM, MHUIIEBOM U 3KOJOTHYECKOU
0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumuu:

CIOCOOCTBYET peaiu3allid BO3MOXKHOCTEH I caMOpa3BUTHS U (POPMHUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 0011el 1 GyHKIIMOHATHHOU TPAMOTHOCTH;
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BHOCUT BKJaJ B (OpMUPOBAHHE MBIIUIEHUS W TBOPYECKUX CIOCOOHOCTEN
oOydJarouuxcsi,  HaBBIKOB  UX  CaMOCTOSITEJIbHOM  y4yeOHOM  JesTeIbHOCTH,
AKCIEPUMEHTATILHBIX U UCCIEA0BATEILCKIUX YMEHUM, HEOOXOUMBIX KaK B TOBCETHEBHOM
KU3HH, TaK U B MPOHeCCUOHATBHOU IeATEeIbHOCTH;

3HaKOMHUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI 1I€JIOCTHOTO
B3IJIA/1a HAa €IMHCTBO MPUPOABI U YEJIOBEKA, SBISAETCS OTBETCTBEHHBIM JTAallOM B
(GbopMHpPOBaHUU €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH 00YYaIOIIUXCS;

CrocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHUECKOE O0Opa3oBaHUE
00yJaronuxcsl.

JlanHbple HampaBieHUST B OOyYE€HMH XHMHHM OO€CHedMBarOTCA CcrenupUKon
coJiepKaHusl Y4eOHOTro MpeaMeTa, KOTOPBIN SIBISIETCS MeIarornuecky aJanTUPOBAHHBIM
OTpakeHueM 0a30BOM HAYKU XMMHH Ha OMPENEIIEHHOM JTale €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHHS OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOIIMMHUCS CHUCTEMbl TMEPBOHAYAIBHBIX TMOHATHI XWMHHU, OCHOB
HEOPraHUYE€CKOW XWMHUU U HEKOTOPBIX OTIEJIbHBIX 3HAYUMBIX MOHSATHN OPraHUYECKOU
XUMUMU.

CtpykTypa coaepkaHus MpOrpaMMbl 1O XUMHUU c(OpMUpPOBaHa Ha OCHOBE
CHUCTEMHOI0 MOAX0/1a K €€ n3yueHuto. CoepKaHne CKIAbIBA€TCS U3 CUCTEMBI ITOHSATHM
0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MOHATHI O XUMUUecKon peakiuu. Obe
3TU CUCTEMBI CTPYKTYPHO OPTraHU30BAHbI MO MPUHIHUITY MOCIEIOBATEILHOIO PAa3BUTHUSA
3HaHMM Ha OCHOBE TEOPETHYECKUX IMPEICTABICHUM Pa3HOrO YpPOBHS: ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

[Tepnoanueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

MPEACTABICHUI 00 3JIEKTPOIUTUYECKON AUCCOLMALIMM BEIIECTB B paCTBOPAx.

Teopernueckue 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKU TTOTYUYEHHBIX U
OCMBICIIEHHBIX (PAaKTOB, Pa3BUBAIOTCA MOCJIEAOBATEIBHO OT OJHOIO YPOBHS K JIPYyromy,
BBITIOHSASA (YHKIIMM OOBSICHEHUS W MPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS W
BO3MOYKHOCTEM MTPAKTUYECKOTO PUMEHEHUS U MOJIYYECHUS U3y4aEMBIX BEIIECTB.

OcBoeHue nporpaMMsl 10 XUMMUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEJICTABIICHUS O
XAMHUYECKON COCTABJISIONIEN HAYYHOU KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MMPUPO/IBI,
LIEHHOCTHOI'0 OTHOIIIEHUS K HAYYHOMY 3HAHUIO U METOJIaM ITO3HaHus B Hayke. M3yueHune
XUMHUHU MPOUCXOJIUT C TIPUBIICUCHUEM 3HAHUM U3 paHee U3YUEHHBIX YU4EOHBIX MPEIMETOB:
«Oxpyxatomuii Mupy», «buonorus. 5-7 knacce» u «duzuka. 7 Kiaccy.

[Ipyn u3ydyeHUH XUMHUHU TPOUCXOAUT (POPMUPOBAHHE 3HAHUN OCHOB XHMHMUYECKOU
HAyKW Kak OOJAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTUYECKON NESITeIbHOCTH
YEeJIOBEKAa M KakK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJNbTYpHL. 3ajgada ydeOHOTO
npeaMera COCTOMT B (OPMUPOBAHUM CHUCTEMBbl XMMHMUYECKHUX 3HAHMN - BaKHEHIIUX
(bakToB, TOHATHH, 3aKOHOB M TEOPETHUYECKHX IOJIOKEHHUH, JOCTYIHBIX OO00OIICHHIA
MHPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAYKH, B MPUOOILIEHUH K HAYYHBIM METOJaM
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MIO3HAHMSI TP U3YYEHUH BEIIECTB U XUMUIECKUX PEAKITHA, B (OPMUPOBAHUH U PA3BUTHH
MO3HABATEIIbHBIX YMEHUM M WX NMPUMEHEHHH B y4eOHO-IIO3HABATEIbHOH W ydeOHO-
HCCIIEIOBATENIbCKON JIESITENbHOCTA, OCBOCHHMU MpaBHJI 0€30mMacHOro oOpalieHus ¢
BEIICCTBAMH B ITOBCEIHEBHOMN KH3HHU.

[Ipy w3ydyeHMH XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Ba)XHOE
3HaYeHHUE MPUOOPEITN TaKUE IEITH, KaK:

dbopMUpOBaHWE  HMHTEJUIEKTYaJIbHO  Pa3BUTOH  JMYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIFHOMY NPHUHATHUIO PEIICHUH,
CTIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOITNMCS YCIOBUSM KHU3HU;

HANpPaBJIEHHOCTh OOyUYEHHUs HA CHCTEMAaTHYECKOe MPUOOIIECHHE O0YyJarommxcs K
CaMOCTOSITENIFHOM TO3HABATENFHOW NI€ATEIBHOCTH, HAYYHBIM METOJaM TIO3HAHUS,
(bOpMUPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obOecrieueHue yCIOBUM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO OOYyYaIOIIUMHUCS OIbITa
Pa3HOOOpa3HOW JIeATEILHOCTH, TO3HAHUS W CaMOIO3HAHUSA, KIIOYEBBIX HAaBBIKOB
(KITFOYEBBIX KOMIIETEHITUH ), UMEIONINX YHHBEPCATBHOE 3HAYCHHE JIJIST PA3IMYHBIX BHUJIOB
JESITeIbHOCTH;

dbopmupoBanue o01Iei QyHKIIMOHATBEHON U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B
TOM YHCJIC YMEHUN OOBSICHITH M OICHUBATH SBJICHUS OKPYKAIOIIETO MHUPA, UCTIOJIB3YS
3HAHUS M OIBIT, MOJYYEHHbIE NPU HM3YUYCHUU XUMHUU, TPUMEHSITh UX MPU PEIICHUU
po06sieM B TOBCEHEBHOM JKU3HU U TPYIOBOM JCSATEIBHOCTH;

dbopmupoBaHHe y OOYyYaIOIMUXCSd TYMAaHHUCTHYECKHX OTHOIICHUH, TOHUMAHMSI
[IEHHOCTH XWMWYECKMX 3HAHMM [JI1 BBIPAOOTKU DKOJIOTHYECKH I1eJecO00pa3HOro
MOBE/ICHUS B OBITY M TPYJOBOU AEATEIHHOCTH B LEJISX COXPAHEHUS CBOETO 3I0POBbS U
OKpYXarouen NpupoTHON Cpebl;

pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HAa OCHOBE yCBOGHHUsS OOIICUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAJIbHEHUINIET0 00yUYeHUS.

OO01ee yncno 4acoB, peKOMEHIOBAHHBIX JJIA U3Y4YEHHUs] XUMUH, - 136 dacos: B 8§
Kiacce - 68 gacoB (2 yaca B Hefier0), B 9 kiacce - 68 yacoB (2 yaca B HEJIEIIIO).
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COIAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XuMuM B )KU3HH 4YeJIOBEKA. XUMUS B CUCTEME HAyK. Tena u
BeniecTBa. @U3nMYECKue CBOMCTBA BEIIECTB. ATperaTHoe COCTOsSIHUE BeliecTB. [loHsTHE O
MeTOo/[aX Mo3HaHUus B XUMUHU. YKcThie BemecTBa U cMecu. CrocoObl pa3jieieHus: CMeceit.

ATOMBI M MOJIEKYJIbl. XUMUYECKHUE JI€MEHThl. CHUMBOJIbI XUMUYECKUX DJIEMEHTOB.
IIpocTeie U CclOXKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass (popmyna. BajaeHTHOCTH aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IMOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTeNnbHAss aToMHass wmacca. OTHOCHUTEIbHAs
MOJIEKYyJIsipHas Macca. MaccoBasi 10J1s1 XUMHYECKOTO JIEMEHTA B COCTMHECHUM.

KomunuectBo BemectBa. Monb. Monsipaast macca. B3anmMoCBsI3b KOJIMUECTBA, MACChI
W 4YHucla CTPYKTYPHBIX €IWHMI] BemiecTBa. Pacuersl mo QopMynaM XUMHUYECKHUX
COCJIMHCHMH.

DU3NYECKUE U XUMUUYECKUE SBJICHUS. XUMUUYECKasl PEaKIus U €€ MpU3HaKu. 3aKOH
COXpaHEHHMSI MAacChl BEIIECTB. XMMHYECKHE ypaBHEHH. Kiaccupukanus XUMHYECKUX
peakiuii (CoeMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuyeckuu sxcnepumenm’.

3HAKOMCTBO C XUMHUYECKON TMOCYAOW, TNpaBWJIaMH padOThl B JlabopaTtopuu u
npueMaMu oOpaleHusi ¢ Ja0opaTOPHBIM O000PYTOBAaHHMEM, HW3YUYE€HUE U OIMCaHUE
(u3nyeCcKX CBOWMCTB 00pa3llOB HEOPTAHMYECKUX BEIIECTB, HAONIOJeHUE (HU3UUYECKUX
(nu1aBlieHHE BOCKA, TasHUE JIbJ]a, PACTUPAHUE caxapa B CTYNKE, KHIIEHUE U KOHJICHCALIHS
BOJbI) W XUMHUYECKUX (TOpPEHHE CBEYM, TMPOKATMBAHUE MEIHONW MPOBOJIOKH,
B3aUMOJICCTBHE Meja C KHUCJIOTOM) SIBIICHWM, HAOMIOACHUE W OINMUCAaHUE IMPU3HAKOB
MPOTEKAHUSI XUMHUYECKUX peakiuil (pas3oxkeHue caxapa, B3aUMOJICUCTBHE CEPHOMN
KHCIJIOTBI C XJIOpUIOM Oapusi, paznoxeHue ruapokcuga menu (II) mpu HarpeBanuw,
B3aMMOJICHCTBUE Kene3a ¢ pacTBopoM coi Menu (II), uzyuenue cnocoOoOB pasnesieHus
cMecedd (C TIOMOIIBIO MarHuTa, (QUIBTPOBAHHWE, BBIMAPUBAHKUE, JIUCTHILISAINS,
xpoMarorpadusi), TpoOBeIeHNE OYUCTKU TOBAPEHHOW COJIM, HAOJIOJEHUE W OMHCaHUE
pEe3yNbTaTOB MPOBEACHUS ONBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHS] MAacChl,
CO37[aHue MOJIeTIel MOJIEKYJ (IIapOCTEPHKHEBBIX).

BaxHelue npeacTraBuTe M HCOPraHUYECKUX BelIeCTB

Bo3nyx - cmecs ra3os. CoctaB Bo3yxa. Kuciopos - 3jieMeHT 1 IpocToe BEIIECTBO.
Haxoxnenue kuciopona B npupoze, GU3MUECKUe W XUMUYECKHE CBOMCTBA (peakuuu
ropenusi). Oxkcunpl. Ilpumenenune kucnopona. CrnocoObl TOJNy4EHHS KHUCIOpoAa B
nabopaTopud ©W TpOMBIUIEHHOCTH. KpyroBopoT kucimopoga B mpupoae. O30H -
aJUIOTpOIHAs MOAUBUKALIMS KACTOPOaa.
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TennoBoit 3PpheKT XUMHUUECKON peaKIuh, TEPMOXUMHUYECKUE YPaBHEHMS, IK30- U
SHIOTEPMUYECKHUE peakiuu. TOIMIMBO: YroJib U METaH. 3arpsi3HEHUE BO3/yXa, YCUICHUE
NapHUKOBOTO A (PeKTa, pa3pylieHue 030HOBOTO CJIOS.

Bopopon - snemeHT m mpocroe BemecTtBo. HaxoxkaeHune BoAopoja B IPUPOJE,
(dbu3nyeckue U XMMHUYECKHEe CBOMCTBA, MIPUMEHEHHE, CIIOCOOBI MoaydeHus. KucmoTel u
COJIH.

MounsipHbIi 00BEM Ta30B. PacyeTsl M0 XUMUYECKUM YPABHEHUSM.

dusnveckrue CBOMCTBA BOAbI. Boma kak pactBopurens. PactBopbl. HackllieHHbIe 1
HEHACBIIIEHHBIE PACTBOPHI. PacTBOpUMOCTB BENIECTB B BOJIe. MaccoBas 10Jis BEMIECTBA B
pacTtBope. XUMHUECKHE CBOWCTBA BOAbl. OcHOBaHUA. Poib pacTBOpPOB B MpHUpOJE U B
YKU3HU yesoBeKa. KpyroBopoT Bojibl B pupoie. 3arpsisHEHUE NPpUPOIHBIX BOJ. OxpaHa u
OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanuss Heopranumdeckux coenuHeHud. Oxcuapl.  Kiaccudukamms
OKCHJIOB: cosieoOpasyroniye (OCHOBHBIC, KHCIIOTHBIC, aM(OTEPHBIC)

u HecoJieoOpaszytomue. Homenknarypa okcuioB. @usnyeckue 1 XMMUYECKUE CBOMCTBA
okcuaoB. [lonydueHrne OKCUI0B.

OcHoBanus. Knaccudukanusi OCHOBaHUM: 111€JI0YM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiatypa ocHoBanuii. @PU3NYECKME W XHUMHUYECKHE CBOWCTBA OCHOBAHWM.
[Tosrydyenre ocCHOBaHMM.

Kucnotel. Knaccupukanuss kucinor. Homenknatypa kuciaor. Pusnueckue u
XAMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTH MetaiuioB H.H. bekeroa. [lonydyenue
KHUCJIOT.

Comu. HomeHknaTypa conen.

DOU3NYECKHE U XUMUYECKHE CBOMCTBA coJiel. [losyuenue cosiei.

['eneTnyeckas CBsI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuu sKkcnepumenm:

KaueCTBEHHOE OIpEEICHUE COJICpXKAHUSI KHUCIOpoJa B BO3MyXe, MOJIydeHHUE,
coOupaHue, pacrno3HaBaHWE W M3y4YEHHWE CBOMCTB  KHUCJIOpOJa, HaOIIOJeHUE
B3aMMO/JICHCTBUS BEILIECTB C KHUCIOPOJIOM U YCJIOBHUSI BOSHUKHOBEHHUS U IMPEKPAIICHUS
ropenus (moxkapa), O3HaKOMJICHHE ¢ oOpasllaMHd OKCHIOB U OINKHCAaHUE HUX CBOMCTB,
MoJIydeHue, COOMpaHHe, pacrlo3HaBaHWE M HM3YyUYCHHE CBOMCTB Bojopoaa (TOpeHue),
B3aumojehcTBue Bomopoga ¢ okcuaom Meau (II) (BO3MOXXHO HCIOJIB30BaHUE
BHUJICOMATEpHAJIOB), HaOMIOJIeHHe OOpa3loB  BEIIECTB KOJIMYECTBOM 1  MOJIb,
MCCJICIOBAaHNE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C PA3IUYHONW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEIEIICHHON MACCOBOM JI0JIEH pACTBOPEHHOIO BEILIECTBA,
B3aMMO/ICHCTBUE BOJIbI C METAIIAMH (HATPUEM U KaJbllieM) (BO3MOXHO MCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HWCCIEAOBaHHE OOpa3IlOB HEOPTaHUYECKUX BEIIECTB Pa3THMUHBIX
KJIaCCOB, HAOJIIOJICHUE W3MEHEHHMS OKpacKu HHIAMKATOPOB B PaCTBOpax KHUCJIOT U
uieoued, u3ydyenue B3auMozencTeus okcuaa meau (II) ¢ pactBopoM cepHON KUCIOTHI,
KHUCIIOT C METaJNIaMU, PeaKuii HEUTpanu3aluu, MoydYeHue HepaCTBOPUMBIX OCHOBAHUIT,
BBITECHEHUE OJIHOTO METAJUIa IPYTUM U3 PACTBOpA COJIM, PEILICHHE
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AKCIIEPUMEHTAJIBHBIX 3ajady 1o TeMe «BakHeilme KiacCchl HEOPraHWYECKUX
COEIMHEHUI.

Iepunoanyeckuut 3axkoH M Ilepuoagnueckas cucrema xumuyeckux jiemenros /.M.
MenpeneeBa. CrpoeHue aTomMoB. XuMH4Yeckass cBs3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PeaKIUH

[lepBble MOMBITKK KiIacCU(UKAMU XUMHUYECKHX 3JIEMEHTOB. lloHsATHE O rpynmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE U MIET0YHO3EMETbHbBIE METAJIbI, TAJIOI€HbI, HHEPTHBIE
rassl). JJIE€MEHTBI, KOTOpbIe 00pa3yIoT aM(pOTEpHbIE OKCUIBI U TUAPOKCHUIBI.

Ilepnogmueckuit 3akoH. llepumonnueckas cucrema xuMudeckux syemeHToB /1.
MenneneeBa. Koporkonepuoanas wu anuHHomepuomHas Gopmbsl [lepuogudeckoit
cucteMbl XuMudeckux 3yeMeHToB .M. Menneneesa. Ilepuonst u rpynmnsl. duznueckuit
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocrtaB aToMHBIX sifep. M3ortomsl. OnektpoHbl. CTpoeHHe
ANEKTPOHHBIX 000JIOYEK aTOMOB IepBbIX 20 XuMHUecKHX 31emMeHToB lleproauueckoit
cucrembl J[.MI. Menneneea. XapakTepUCTHKAa XHWMHYECKOI'O JJIEMEHTA II0 €T0
nonoxenuto B [lepuognueckont cucreme /.M. Menaeneena.

3aKOHOMEPHOCTM HW3MEHEHMs paJnyca aTOMOB XHMHYECKHX  JJEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM M NEPUOJAaM. 3HA4YEHUE
Ilepnogmyeckoro 3akoHa W llepuonnueckom CUCTEMBI XUMHUYECKUX DJIEMEHTOB IS
pa3BuTHs HAyKu U npakTuky. [[.M. MeHnenees - ydeHbIN U TpaKJaHNH.

Xumuueckass  cBs3b.  KoBajieHTHas  (mojsipHass W HENOJSIpHAsl)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX IEMEHTOB. IOHHAsA CBSA3b.

Crenenp okucneHus. OKUCIUTEIbHOBOCCTAHOBUTENBHBIE peakuuu. IIponeccel
OKHCIICHHS] U BOCCTAHOBIICHUSI. OKHUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuyeckuu sKkcnepumenm:

M3yuyeHHE O00pa3lloB BEIIECTB METAUIOB U HEMETAUIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IIMHKA C pPacTBOpAaMHU KHUCIOT U IIeJOoYed, NPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakinii (ropeHue,
peaKIuu pa3ioKeHus, COSTUHEHUS ).

Meorcnpeomemmnule ces3u

Peanuzanmss MeXNpenIMETHBIX CBSI3€M MpU HWM3YYEHUHW XUMUU B & Kiacce
OCYIIIECTBJISICTCSI YEPE3 UCIIOIH30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATHMA, TaK
U TIOHATHH, SIBISIOIMIMXCS CHUCTEMHBIMH U1 OTACIBHBIX IPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAy4YHbIN (haKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHHTE3, KilacCH(pUKaIUsi, IECPUOJANIHOCTh, HAOIIONCHUE, OSKCICPUMEHT,
MOJICITUPOBaHUE, U3MEPEHUE, MOJICITb, SIBJICHHC.

®duzuka: Marepusi, aTOM, DJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, W30TOIBI,
PaAMOAaKTUBHOCTh, MOJICKYJIA, DJICKTPUICCKUN 3apsil, BEIIECTBO, TEJI0, 00bEeM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (U3MYECKUE BEIMYWHBI, €IUHUIIBI W3MEPEHHUs, KOCMOC,
IUTAHETHI, 3Be3b1, COJHIIE.
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buonorus: gporocunTes, npixanue, buocdepa.
['eorpadus: armocdepa, ruapochepa, MHUHEPATIb, TOPHBIC IOPOJBI, IOJIC3HBIC
MCKOIIaeMbI€, TOTUTUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKus

Ilepnogmueckuit 3axoH. llepnonnueckas cucrema Xxumuyeckux diaeMeHToB J[..
MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHYECKUX
AJIEMEHTOB MEPBBIX TPEX NEPUOMOB, KaIusl, KAIBIUSA U UX COEUHEHUN B COOTBETCTBHH C
MTOJIOKEHHUEM 3JIEMEHTOB B lleproanueckon cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIAbl XUMAYECKOM CBSI3HU. THUIBI KPUCTAIUNIMUECKUX PEUIETOK,
3aBHCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTATUTMYECKOMN PEIICTKH U BUJIa XUMAYECKON
CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPTaHMYECKUX BEHIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJlacCaM HEOPTAaHUYECKUX COCTUHEHUM,
TEHETUYECKas CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XuMHUECKUX peaKIUi MO pa3iIuyHbIM Ipu3HaKaMm (M0 YUCTy U
COCTAaBY yYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TEIJIOBOMY 3(P(HEKTy, IO M3MEHEHUIO
CTENIEHEH OKUCIEHUS XUMUYECKHX DOJEMEHTOB, IO OOpaTUMOCTH, IO Y4YacCTHUIO
KaTajau3aropa). IK30- U S9HJAOTEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUSI.

[lonsitTue o ckopocTH XuUMHuYecKoW peakiuu. I[loHsitue 00 oOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakiusax. [loHsATHE O TOMOrE€HHBIX M TE€TEPOTCHHBIX
peakuusx. Ilonstue o karanuze. [loHsTHE O XUMHUYECKOM paBHOBecHH. DaKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKOMN PEAKIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC peaKkunu, 3JIEKTPOHHBIN Oastanc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOM peakinu. COCTaBICHUE YPABHEHUN OKHCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMN C UCIIOJIb30BAHUEM METO/1a AJICKTPOHHOTO OanaHca.

Teopust SIEKTPOJUTHYECKON [THUCCOUMALMHU. OINEKTPOIUTBI U HEIIEKTPOJIMTHI.
Katnonsl, aHumoHbl. MexaHu3M JAUCCOLMAIMUA BELIECTB C PAa3IMYHBIMU BHUJAMHU
XUMUYECKOU cBsizu. CteneHb aucconuanii. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuuu wmoHHOro oOMeHa. YCIOBUS TPOTEKAaHMsS PEaKIuid HOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHbIE HOHHBIE YpaBHEHUA peakinil. CBONCTBA KUCIOT, OCHOBAaHUN U
COJIEM B CBETE MpEACTAaBICHUN 00 3JICKTPOJUTUYECKOW auccornuanuu. KadyecTBeHHbIE
peakunu Ha UOHBL. [IoHsITHE O THIPOIU3E COJIEH.

Xumuyeckuil sxcnepumenm:
03HAKOMJIEHUE C MOJIETISIMU KPUCTAIUIMUYECKUX PEIIETOK HEOPTAaHMYECKHUX BEIIECTB -
METaJUIOB U HeMeTauIoB (TpaduTa u amMasa), CI0KHBIX BEIIECTB (XJIOpHIa
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HATpHs), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIMH OT BO3JIEUCTBUS
pa3IMyYHBIX (PaKTOPOB, HCCIECIOBAHUE AIEKTPOMPOBOIHOCTH PACTBOPOB BEIIECTB,
mpolecca JIUCCOIMAIMU  KHUCIOT, IIelod4e u cojied (BO3MOXHO MCIOJb30BaHUE
BUJICOMATEPHUAIIOB), MPOBEAEHUE ONBITOB, WLIIOCTPUPYIOIIHUX MNPU3HAKA NPOTEKAHUS
peakiuii ntoHHOro oomMeHa (oOpa3oBaHME Ocajika, BBIJCICHHUE T'a3a, 00pa30BaHUE BOJIbI),
OTBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
(ropeHre, peaklMH pa3IoKEHUs, COEIHHEHHMs), pACIMO3HABAHHE HEOPTraHUYECKUX
BEI[ECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIUN HA MOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX
3aj1ay.

HemeTtanibl 4 MX coeiuHEHUS

O6mas xapaktepuctuka rajoreHoB. OCOOEHHOCTH CTPOCHHUS ATOMOB, XapaKTePHbIE
crenienn okucieHus. CTpoeHne u PU3NIECKUEe CBOMCTBA MPOCTHIX BEIIECTB - TAIOTEHOB.
XUMUYECKHE CBOMCTBA Ha TpUMepe XJopa (B3aUMOJEWCTBHE C MeETaJJIaMH,
HEMeTaJUIaMH, Ienodyamu). XiopoBojopod. ConsiHasi KUCIOTa, XUMUYECKHUE CBOMCTBA,
nojlyuyeHue, mpuMenenue. [leiicTBue xmopa u XJIOpPOBOJOPOAA HA OPTaHU3M YEIIOBEKA.
Baxueiiime xJI0puabl ¥ UX HaXOXKJIEHUE B IPUPO/IE.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmnsl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHUS.

CrpoeHue u (u3nueckue CBOMCTBAa IPOCTBIX BEUIECTB - KUCIOPOJA U CEpHI.
AnnotponHble MoOAU(HUKAIKMK KHCIOpOoAa M Cepbl. XUMHUYECKHE CBOWCTBA CEpBI.
CepoBogopoj, cTpoeHue, (pusnueckue U XUMHUUeckue cBorcTBa. OKCHUIBI cepbl Kak
MPEICTaBUTENIN KUCIOTHBIX OKCUIOB. CepHas KucioTa, GU3MUECKHE U XUMHUYECKHE
cBOMcTBa (00IIME KaK MPEeICTaBUTENs Kilacca KUCIOT U creruduueckue). XuMUUECKUe
peakuuu, Jealiie B OCHOBE MPOMBILIUIEHHOTO CIoco0a MOJMyYeHUs! CEpHOM KHUCIIOTHI.
[Ipumenenue. Conu CcepHOM KHUCIOTHI, KA4eCTBEHHAs peakuus Ha Cyib(haT-uoH.
Haxoxnenue ceppl M €€ COCIMHEHHWW B TMpPUPOJIE. XHUMHUYECKOE 3arpsa3HEHUE
OKPY KaIOIIEH Cpellbl COSTUHEHUSIMU CEPhI (KUCIOTHBIE JTOXK]IU, 3arpsi3HEHNE BO3/IyXa U
BOJIOEMOB), CITIOCOOBI €ro MPeI0TBPAIIECHUSI.

O6mras xapaktepucTrka 371eMeHTOB VA-Tpynmnbel. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKTepHbIC CTETICHU OKUCIICHUSI.

A30T, pacrnpocTpaHeHue B TpUpoAe, (HU3MYecKue U XHUMHUYECKHE CBOMCTBA.
KpyroBopot azora B mpupoge. AMMHaK, ero (pu3udyecKkue W XHUMHYECKHE CBOMCTBA,
nosyueHue U npumeHeHne. Colu aMMOHHMS, MX (PU3NYECKHUE U XMMHUYECKHE CBOWCTBA,
npumeHenue. KadecTBeHHass peakuuss Ha HWOHBI aMMOHHS. A30THas KHCIIOTa, €€
noJiyueHue, (pU3NYecKue M XUMUYECKHUe CBOMCTBA (0OIIME KaK MPEACTaBUTENs Kiacca
KUCTIOT W crnenuduueckne). Mcnonp3oBaHne HUTPATOB U COJIEH aMMOHHS B KadecTBe
MUHEPATbHBIX  yIOOpeHHU. XWMHUYECKOE 3arpsA3HCHHE  OKPYKAIOIIEH  Cpembl
COCIMHEHUSIMH a30Ta (KUCIOTHBIC JOXKAH, 3arpsiI3HEHUE BO3/1yXa, TIOYBBI U BOJOEMOB).

®docdop, amnorpomnHbie Moaudbukammu (ocdopa, duUzHUECKHE W XUMHUYECKUE
cBoiictBa. Oxcup ¢ocdopa (V) u pochopHas kuciora, Pu3nuecKkue U XUMUIECKUE

10
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CBOICTBa, nonydenue. McnonabszoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YIOOPEHU.

Obmas xapakrepuctuka 3meMeHToB |VA-rpynmsl. OCOGEHHOCTH CTPOSHHS aTOMOB,
XapaKTEpHbIE CTETICHU OKUCIICHHUS.

Yrnepos, anaoTporiHbie MOIU(UKALINY, PACTIPOCTPAHEHUE B IPUPOAE, PU3NIECKUE
U XUMHUYecKkue cBoiicTBa. Ajcopouus. KpyroBopor yriepoma B mpupone. OKCUibl
yriaepoja, ux Gu3nuecKue U XMMHUYECKHUE CBOMCTBA, NEHCTBHE HA >KUBBIE OPTaHU3MBI,
MOJIyYEHUE U IPUMEHEHUE. DKOJOTMYECKHE MPOOIIEMBI, CBA3aHHBIE C OKCHJIOM YTIIepoaa
(IV), runore3a rino0anbHOTO TMOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3 dexT. YronbHas
KHCIIOTA U €€ COJIH, UX (PU3NYECKIEe U XUMHUECKHE CBOMCTBA, MOYyYCHHE U TPUMEHEHHE.
KauecTBennas peakiuss Ha KapOoHaT-mMOHBI. Mcmonp3oBaHue KapOOHATOB B OBITY,
MEJULMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHavyasibHbIE TMOHATHUA OO0 OPraHWYECKHUX BEIIECTBAX KAaK O COEIUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TWUJIEH, AllETWIEH, 3TaHOJI, IIMLUEPHH, YKCYCHas KHCJIOTa).
[IpuponHbIE HCTOYHUKHU YIIIEBOJOPOIOB (YroJib, MPUPOJHBIN Ta3, HEPTh), IPOAYKTHI UX
nepepaboTku (OEH3MH), KX POJIb B OBITY U IPOMBIIIEHHOCTH.

[TonsTe 0 OMOJIOrMYECKN Ba)KHBIX BEIIECTBAX: )KMpax, Oelikax, yIieBoJax - U Mx
pOJIM B KU3HU YeJIOBEeKa. MarepuaabHOE €IMHCTBO OPraHUYECKUX M HEOPraHUYECKHX
COCIMHEHUN.

Kpemuuii, ero ¢usnyeckue U XMMHUECKUE CBOMCTBA, MOJYyYEHUE U NPUMEHEHHE.
Coenunenust kpeMHust B npupoje. O0mue npeactapieHust 06 oxkcuae kpemuus (IV) u
KpeMHueBo  kucinore. CuHIMKaThl, HMX HUCHOJIb30BaHHWE B OBITY, MEIUIUHE,
MPOMBIIUICHHOCTU. BaskHelIlIne CTpOUTENbHbIE MaTEPUAIIbI: KEpAMHUKA, CTEKJIO, LIEMEHT,
O0etoH, kene300eToH. IIpoGnembl 0€30MACHOrO  MCHOJIB30BAHUSL  CTPOUTEIBHBIX
MaTepHalioB B IOBCEIHEBHOMN KU3HHU.

Xumuueckuu sKcnepumenm:

u3ydyeHne oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIOTHI,
MPOBE/ICHHE KAaYECTBEHHBIX PEAKIUN Ha XJOPUI-MOHBI U HAOIIOJIEHWE MPU3HAKOB HX
MPOTEKaHUs, OMBITHI, OTpaXXKaroure PU3NYECKUe U XUMUYECKHE CBOMCTBA TAJIOTEHOB U MX
COCIUHEHUM (BO3MOXKHO HCIOJB30BaHUWE BHUAECOMATEPUATIOB), O3HAKOMJICHHE C
oOpa3iiaMu  XJIOpUJOB (TaJIOT€HUIOB), O3HAKOMJICHHE C OOpa3laMu Cepbl U €€
COEIUHEHUSIMH (BO3MOXKHO MCIIOJIb30BaHHE BHAEOMATEpUaIoB), HaAOMOIEHUE TpoLecca
oOyriMBaHMs caxapa Mo JeHCTBUEM KOHIICHTPUPOBAHHOW CEPHON KHUCIOTHI, U3YUCHUE
XUMUYECKUX CBOMCTB pa30aBIICHHOM CEpHOM KHUCIOTHI, MPOBEJIECHUE KauyeCTBEHHOH
peakuuu Ha cyib(paT-uoH U HaOJIOJeHHE NMPHU3HAKa €€ MPOTEKaHHs, 03HAKOMJICHHE C
(bu3nMYecKuMU CBOMCTBaMHU a30Ta, (pocdopa u ux coeAMHEeHNH (BOZMOKHO UCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), oOpasliaMu a30THBIX U (PocPOpHBIX yAOOpPEHHH, TMOTydYeHHUE,
coOupaHue, pacro3HaBaHUE U M3yuyeHUE CBOMCTB aMMMaKa, MPOBEICHUE KaueCTBEHHbIX
peakuuii Ha WMOH aMMOHHMS U QocdaT-MOH U U3y4YeHHE NPHU3HAKOB MX MPOTEKAHMS,
B3aMMO/JICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTBI C MEAbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHAIIOB), H3yUYEHUE MOJEIIEH KPUCTAIUIMYECKUX
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pemieTok anmasa, rpadura, QyuiepeHa, O3HaKOMJIEHHE C MPOLECCOM aacopOLuun
PacTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM VyIJEM UM YCTPOMCTBOM NPOTHBOrasa,
NoJIy4eHHe, coOMpaHue, paclo3HABAHME M H3yYEHUE CBOMCTB YIJIEKHCIOrO Tasa,
MIPOBE/ICHHE KAYECTBEHHBIX pEaKIMil Ha KapOOHAT M CHJIMKAT-UOHBl W HW3Y4YEHUE
OPU3HAKOB WX  NPOTEKAaHUS, O3HAKOMJICHHE C  MNPOAYKUHMEW  CHIIMKATHOMN
IPOMBIIIICHHOCTH, PELUICHUE SKCIEPUMEHTAIBHBIX 3a1ad Mo Tteme «Baxuelmue
HEMETAJUIBl U UX COCAMHEHUS.

MeTajlIbl M MX COCAUHEHHS

OOmiasi XapakTepuCTUKa XUMUYECKUX DJIEMEHTOB - METAJJIOB HA OCHOBAaHMM MX
nonoxxenus B llepronnueckon cucreme xumudeckux sneMeHtoB .M. Menneneesa u
ctpoeHuss aroMoB. CTpoeHHe MeTauioB. MeraumyecKkas CBA3b M METAJUINYECKas
KPUCTAJUINYECKAsA pEIIeTKA. OJIEKTPOXMMHUYECKAM psi  HAIPSOHKEHWW  METaJuIoB.
du3znyeckre U XMMUYECKUE CBOMCTBA MeTaITIOB. OOIIME CIOCOOBI MOIYYEHUS] METAILJIOB.
[ToHsiTHE O KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTranp, 4yryH, JIOpATIOMUHUN, OpOH3a) U UX PUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[Ilesoynble MeTayuibl: MOJOKEHUE B IlepHoguyeckol CUCTEME XUMHUYECKHUX
anementoB .M. MenneneeBa, CTpOGHHE HX AaTOMOB, HAxXOXKIECHUE B IPUPOJIE.
du3znyeckre M XUMUYECKHE CBOWCTBa (Ha mpumepe Hatpuss U kKamusi). OKcuapl H
TMAPOKCHJIbI HATpUs U Kanus. [I[puMeHeHne meI0YHbIX METAUIOB U UX COEAMHEHUM.

[I{erouyHO3€MENBbHBIE METAJUIBI MArHUK U KaJbLMU: MOJOKEHUE B [lepnoguueckon
cucreMe xuMuueckux anemeHToB .M. MenneneeBa, ctpoeHre uX aTOMOB, HAXO0XKICHUE
B npupoae. PuU3nuecKne U XMMHUYECKUME CBOMCTBA MarHus W Kajnplus. Baxneunmue
COCMHEHUs Kablusid (OKCHJA, TUIPOKCUM, coyin). KEeCTKOCTh BOJbI M CHOCOOBI €€
YCTpPaHEHHS.

AmomuHui: nonoxxenue B [leprognyeckon cucreme XuMuueckux snementos /.M.
MeHnpneneeBa, CTpOEHUE aTOMa, HAXOXKJAEHUE B npuponac. PU3NUECKHEe U XUMHYECKHE
CBOMCTBa amoMuHUSA. AM(pOTEpHBIE CBOICTBA OKCH/A U THAPOKCUAA aTFOMUHUSI.

Kenezo: monoxenue B llepuoanueckor cuctemMe XuMHUEeCKHX 3yemMeHtoB JI.H.
MenpneneeBa, CTpoeHUE aToOMa, HaxoXAcHUE B npupoge. OU3MYECKUe U XUMUYECKUE
cBoOMcCTBa xene3a. OKcuanl, ruapokcuansl u coiu xenesa (II) u xenesa (III), ux cocras,
CBOMCTBA U MOJIyYECHHUE.

Xumuueckuu dKcnepumenm:

O3HAaKOMJICHUE ¢ 00pa3liaMu METaJIJIOB U CIUIABOB, UX (PU3UYECKUMU CBOMCTBAMU,
W3yUYCHHE  Pe3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO  MCIOJIb30BaHHE
BHJICOMATEPHAIOB), 0COOCHHOCTEH B3aMMOJICHCTBUS OKCHJIa KAJIBIIUS M HATPUS C BOIOU
(BO3MO’KHO HUCIIOJIb30BaHUE BUIEOMATEPUAIIOB), UCCIIEAOBAHUE CBOMCTB JKECTKON BOJBI,
Mpolecca rOpeHus kele3a B KUCIO0poie (BO3MOKHO MCIIOIb30BaHUE BUEOMATEPUAIIOB),
MIPU3HAKOB MPOTEKaHUsI KAUECTBEHHbBIX PEAKIIU Ha HOHBI (MarHus, Kajablus, aTlOMUHUSA,
nuHka, xenesa (II) u xxenesa (I111), meau (11), HaGnrOAEHUE U OTTUCAHUE TTPOLIECCOB
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OKpalllMBaHUS [JIAMEHU MOHAMU HATPHsl, KaJIUsl U KaJbIUsl (BO3MOXHO MCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIeAOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATFOMUHUS
I'MAPpOKCHUIa HOHWHKA, PCIICHUC OKCIICPUMCHTAJIBHBIX 3aJ1da4 II0 TCMC «Baxxnenmue
MECTAJIJIBI 1 UX COCANHCHU).

XUMHA U OKPYKAOIIAA cpeaa

BemecrBa u Marepuanbl B IIOBCEIHEBHOM KU3HM 4YeloBeka. be3zomacHoe
WCITOJIP30BAaHUE BEIICCTB M XUMHUYECKUX peaknwii B ObiTy. [lepBas momompb mpu
XUMHYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpyKaromied cpeapl (mpeaesbHasi AOMyCcTUMAas
KoHIleHTparusi BemecTB (manee - IIJIK). Ponb XuMuUM B pELICHHH 3KOJIOTHYECKHUX
npo0Jem.

Xumuyeckuu sKcnepumenm.
M3yuyeHHe Oo0pa3lioB MaTepuaioB (CTEKIO, CIUIaBbl METAJUIOB, IOJMMEPHBIC
MaTepuabl).

Mesicnpeomemnvie cessu

Peanuzanuss MeXnpeaMETHBIX CBSI3€M IpU M3YYCHUM XHMUA B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK
U TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH [IJI1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO01Ire ecTeCTBEHHO-HAYUYHbIE MOHATHS: Hay4YHbINA (haKT, TUIOTE3a, 3aKOH, TEOPHUS,
aHanu3, CHUHTE3, Kiaccudukaius, NEePUOJAUYHOCTh, HAOIIOICHUE, OSKCIEPUMEHT,
MOJICTUPOBaHUE, W3MEpPEHUEe, MOJIEb, SBJIICHUE, MApHUKOBBIM 3(P(DEKT, TEXHOJIOTHsi,
MaTepUaIbl.

®dusuka: Marepus, aroM, SJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUJ, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUECKUN 3apsll, TPOBOJHHUKHU, MOJIYINPOBOAHUKH,
JTUAJICKTPUKH, (DOTOIIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBRA,
ras, pacTBOp, pPacTBOPUMOCTb, KPHUCTAUIMYECKAsl pelieTka, CIUJIaBbl, (PU3UYECKUE
BEJIMYMHBI, €JIWUHUILI H3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3[bI,
Comnnue.

buonorusa: d¢otocunte3, apixanue, Ouochepa, -dKOcCHMCTEMa, MHUHEpAIbHBIC
yA0OpEHUS, MUKPODJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaidbl, TOPHBIE IMOPOJBI, IMOJE3HbIE
HCKOTaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

HSY‘-ICHI/IG XUMHHU Ha YPOBHC OCHOBHOI'O 06HI€FO 06pa3013aHH51 HAIIpaBJICHO Ha
JOCTHKCHUC O6yIIaI-0HII/IMI/ICSI JJUYHOCTHBIX, MCTAIIPCAMCTHBIX HW  IIPCAMCTHBIX
PE3YIIbTATOB OCBOCHHA y‘{€6HOFO mpcameTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yabTaThl OCBOSHHUS MPOTPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHUSs
JOCTUTAIOTCS B XOje OOYyYeHHS XHMHUU B EIUHCTBE YYEeOHOW W BOCHUTATEIHHOU
NEATETLHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMU POCCHHUCKUMH COIMOKYJIBTYPHBIMU H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMU B 00IIIECTBE ITPaBUIAMHU U HOPMaMHU
MOBECHUS ¥ CIIOCOOCTBYIOT ITPOIIECCaM CaAMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIU3AIINH
o0yyJarommxcs.

JInaHOCTHBIE pE3yJIbTAThI OTpaxaroT TOTOBHOCTH oOy4Jaronmxcs
PYKOBOJICTBOBATBCSI CUCTEMOM TO3WTHUBHBIX IICHHOCTHBIX OPHUCHTAIMA W PACITUPCHHE
OTIbITA JICSITEIILBHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTPHOTHYECKOT0 BOCITUTAHMSA:

IIEHHOCTHOTO OTHOIICHUS K OTCUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H
HAyYHOMY HACIIEIUIO, TOHUMAaHUS 3HAYCHUS] XUMUYECKOW HAYKH B )KM3HU COBPEMEHHOTO
oOIecTBa, CIOCOOHOCTH BIAAETh JOCTOBEpHOW uHOpMaIMell o0 MepenoBbIX
JTOCTIDKCHHSIX ¥ OTKPBITUSX MUPOBOW M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U 0OIIECTBA;

2) TPakIaHCKOT0 BOCTIMTAHUS:

MPEACTABICHUS O COIIMAIBHBIX HOPMAX M MPaBUIIaX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, yueOHO-
UCCJIEIOBATENbCKOM, TBOPYECKOM M JIPYTUX BHAAX JAESITEIbHOCTH, TOTOBHOCTU K
pa3HO00pa3HON COBMECTHOM NEATENLHOCTH MPHU BHIMOIHEHUH YU4E€OHBIX, TO3HABATEIIbHBIX
3a]a4, BBIIIOJIHEHUU XHUMHUYECKHUX OKCIEPUMEHTOB, CO3JAaHUU YYEOHBIX IPOEKTOB,
CTpEeMJICHUS K B3aUMOIIOHMMAHHWIO U B3aWUMOIIOMOIIM B TIpollecce ITOW yueOHOU
NEeATEIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEACHHUE U IMOCTYIKN CBOMX TOBAPULIEH C
NO3ULMKA HPABCTBEHHBIX W TIPABOBBIX HOPM C YYETOM OCO3HAaHUS IMOCJEICTBUM
MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTr'O MO3HAHUS:

MHPOBO33PEHUYECKUX TMPEJICTABICHUN O BEIIECTBE M XHMHYECKOW pEaKLHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLIMX OCHOBY
JUIsL TIOHUMaHHSI CYUIHOCTH HAy4YHOM KapTHHBI MHpa, MPEACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX YEOBEKA C MPUPOIHON Cpesioil, o
POJIM XMMUH B IO3HAHWUU 3TUX 3aKOHOMEPHOCTEN;
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[IO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA [TOJIy4Y€HUE HOBBIX 3HAHUM 110 XUMUH,
HEOOXOUMBIX /17151 OOBSICHEHHS HA0JII01aeMbIX TIPOIIECCOB U SIBJICHHUIA,

[O3HABaTEJIbHOM, MH(MOPMALlMOHHON M YHUTATEIbCKON KYJIbTYPBl, B TOM YHCIE
HABBIKOB CAMOCTOATEIBHON pabOThHI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOU JUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMU UH()OPMALIMOHHBIX TEXHOJOTUH;

UHTEpeca K OOY4YeHMIO U TIO3HAHMIO, JIF0OO3HATEIbHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOOOpa30BaHUIO, MMPOSKTHON M MCCIICIOBATEIHCKON ACITEIBHOCTH, K
OCO3HAaHHOMY BbIOOpY HANPABIECHHOCTH U YPOBHS 00y4€HUs B JaJIbHEHIIEM;

4) popMupoBaHUS KYJIbTYPHI 310POBbA:

OCO3HAaHMUS LIEHHOCTU >KW3HHU, OTBETCTBEHHOT'O OTHOIIECHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0POBBIA 00pa3 )KM3HU, OCO3HAHUS MOCIIEICTBUN U HENPUATHS BPEIHBIX
OpUBbIYEK (YyNOTpEeOJICHUs  aJKOTOoJsl, HApKOTHUKOB, KYypEHHsA), HEOOXOIUMOCTH
coOroieHns MpaBuil 0€30IaCHOCTU MpPHU OOpALEHUH C XUMUYECKUMHU BEUIECTBAMH B
OBITY U peaJbHOU KU3HU;

5) Tpy10BOro BOCHIUTAHUS:

UHTEpeca K MPAKTHUYECKOMY H3Y4YEHHIO Ipodeccuil M TpyJda pa3nyHOro poja,
YBaXEHUE K TPYILy M pe3yjibTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS] MPEAMETHBIX 3HAHUN 10 XUMHUH, OCO3HAHHOTO BBIOOpa MHAMBHUAYAIbHOMN
TPACKTOPUM TPOAODKEHUS O0Opa3oBaHUs C YYE€TOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, yCHEIIHOU
npo(hecCHOHANBHOM JESATENIbHOCTH W PAa3BUTHS HEOOXOAMMBIX YMEHMH, T'OTOBHOCTH
alalTUpOBAThCA B MPO(ECCUOHATIBHOU Cpeie;

6) PKOJIOrMYeCKOro BOCIIMTAHMS

AKOJIOTUYECKH 11€JIeCO00PA3HOr0 OTHOIIEHUS K MPUPOJIC KaK UCTOYHHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYyIIECTBOBAHMS, MOHUMAaHUs IIEHHOCTU 3J0POBOr0 M 0€30MacHOTo
oOpaza KU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U
MICUXWYECKOMY 370pOBbIO, OCO3HAHUSI IIECHHOCTH COOJIIOJICHUS TpaBuil 0€30MacHOro
MOBEJICHUSI TIPU padOTeE C BEIIECTBAMHU, a TAKKE B CUTYalIUsIX, YTPOKAIOIIMX 30POBbIO U
JKU3HHU JIFOEH;

CITOCOOHOCTH MPUMEHSTH 3HAHUS, ITOJTy4aeMble MTPU U3YYCHUN XUMUH, JIJIS1 PEILICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOWIEW MPUPOJHOW CPEOOM, TMOBBILIEHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYPbI, 0CO3HAHUSI TII00ATBHOTO XapaKkTepa dSKOJIOTUUECKUX TPOOIeM
Y IyTEW X pEIIeHUs MOCPEACTBOM METOJ0B XUMUHU;

AKOJIOTHYECKOTO MBIIUICHUSI, YMEHUS PYKOBOJCTBOBATHCS UM B IMO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOU MPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDI

B cocTaBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIACISAIOT 3HAUMMbIE 1711 (POPMUPOBAHUS
MHUPOBO33peHUsl OOLICHAYYHbIE MOHATHUA (3aKOH, TEOpHs, NMPUHIMI, TUMOTEe3a, (aKT,
CUCTEMA, MPOLECC, FIKCIIEPUMEHT U JIPYTO€), KOTOPhIE UCIIOJIb3YIOTCS
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B €CTECTBEHHO-HAYYHBIX yU4E€OHBIX MIPEIMETaxX M MO3BOJISIOT Ha OCHOBE 3HAHWM M3 dTHUX
npeaMeToB (OPMHUPOBATH TPEACTABICHUE O IEJIOCTHONM HAyYHOW KAapTUHE MHpA, H
yHUBEpCaJbHble  ydyeOHble  JlelicTBHS  (IIO3HABATENbHBbIC, = KOMMYHUKATHBHBIC,
pEeryJsiTUBHBIE),  KOTOpble  oOecneuyuBaloT  (GOPMHpPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJoruueckue JelicTBUA:

YMCHHUC HCIIOJIB30BATH IIPHUCMBI JIOTHYCCKOI'O MBINIJIICHUA IIPpU OCBOCHHHU 3HAHUM:
PaCKPBIBATh CMBICII XHMHUYCCKHUX MOHSATUM (BLIIIGJ]SITI: HUX XAPAKTCPHBIC IIPU3HAKH,
yCTaHaBJIMBATb B3aMMOCBA3bL C APYIrHMH HOHHTI/IHMI/I), HUCITIOJB30BATh IIOHATHUA OJIA
OOBACHEHHSI OTACIbHBIX (PAKTOB W SIBJICHHWI, BHIOMPATh OCHOBAaHUS U KPUTEPUH IJIs
KJIaCCI/I(I)I/IKaHI/II/I XUMHYCCKHUX BCIICCTB U XHUMHUCCKUX peaKuHﬁ, YCTaHaBJINBATb
IMPUYINHHO-CIICACTBCHHBIC CBA3H MCKIY 00BEKTaMU HN3yUCHUS, CTPOUTL JIOTHYCCKHUC
PaACCYKIACHHUA (HHI[YKTI/IBHBIG, ACAYKTHUBHBIC, IIO aHaJ]OI‘I/II/I), IIPpOBOAUTL BBIBOABI H
3aKJIFOYCHUS,

YMCHHC IMPUMCHATH B mponcecce [IO3HaAHUA NOHATHUA (HpCI[MeTHBIe u
MeTaHpeI[MeTHBIC), CUMBOJJINYECKUEC (3HaKOBBIC) MOJACIINM, HCIOJb3YCMBIC B XHWMHH,
HpGO6p330BBIBaTI> IMUPOKO IMPUMCHACMBIC B XHMMHH MOICJIBHBIC IIPCACTABJIICHUA -
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XuMHuueckas GopMysa U ypaBHEHUE XUMUYECKON
pPCaKnuu - IIPpH PpCUHICHUU y‘-I€6HO-H03HaBaTeJ'II>HI>IX 3aJa4, ¢ yu4CTOM 9THUX MOACIBbHBIX
HpeI[CTaBJ'IeHI/Iﬁ BBIABJATE M XAPAKTCPHU30BAThH CYHICCTBCHHBLIC IIPU3HAKKW HN3Yy4YaCMbIX
O0OBEKTOB - XHUMHYECKHUX BC€IIECTB MW XUMHWUYCCKUX peaKuHﬁ, BBIABJIIATH 06H_[I/Ie
3aKOHOMCPHOCTH, IIPHUYHUHHO-CICACTBCHHBIC CBA3M MW IIPOTHBOPCYUYHA B H3YUYACMBIX
mponcccax u ABJICHUAX.

ba3oBble ncciaenoBarejabCKue J1eCTBHA:

YMEHHUE UCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUS,
a TaKXe B KAYECTBE OCHOBBHI I (JOPMUPOBAHUS THUIIOTE3bI 110 MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

npuoOpeTeHHe OmbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U  MPOBEACHUIO
YYEHHUYECKHUX IKCIIEPUMEHTOB, YMEHHE Ha0II0aTh 3a XO0M IIPOIlecca, CAMOCTOSITEIbHO
MIPOTHO3UPOBATH €T0 PE3YNHTAT, (HOPMYITUPOBATH OOOOIIEHUS M BHIBOJIBI IO pe3yiIbTaTaM
MIPOBEJIEHHOTO OIbITA, UCCIIEAOBAHMUS, COCTABIIATH OTYET O MPOJICIAHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBHIOUpPATh, aHAIM3UPOBATh U MHTEPIIPETUPOBATH UHPOPMAIUIO PA3TUYHBIX
BUJIOB U (OpPM TMPENCTABICHUS, TMOJy4aeMyI0 U3 pPa3HbIX HCTOYHUKOB (HAy4dHO-
MOMyJIsipHasl JIUTepaTypa XUMUYECKOTO COJIEpP)KaHMs, CIPAaBOYHBIE MOCOOHS, PeCcypcChl
HuTepHeTa), KpUTUYECKH OIIEHUBATh MPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HHPOPMALIHUIO;
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yMEHUE NPUMEHATh pPa3ju4yHble METOAbl W 3alpochl MPU TOUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOUIUX JTaHHBIX, HEOOXOAMMBIX JJI BBHITTOJHEHUS YUYECOHBIX U
MO3HABATENIbHBIX 3a7]a4 OIpPEACICHHOr0 THUIa, MNPUOOpEeTEeHUuEe OmbiTa B 00JacTH
UCIIOJIb30BaHUsI ~ MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM,  OBJaJICHHE
KyJIbTYPOU aKTUBHOT'O MCIOJIb30BAHUS PA3IMUYHBIX MTOUCKOBBIX CUCTEM, CAMOCTOSATEIHHO
BBIOMpPATh ONTUMAJIbHYIO (OpMYy MpeACTaBiICHUS HH(POpPMAIMM U WILTIOCTPUPOBATH
pelaemMbie 3aJ1a4l HECJIOKHBIMU CXEMaMH, TuarpaMmMaMu, IpyruMu popMamu rpaduxu
U UX KOMOUHALIUSIMU;

YMEHUE UCTIOIH30BaTh U aHATTM3UPOBATSH B MpoIlecce yUeOHOM U UCCIIeI0BATEIbCKON
NEeSATEIbHOCTH HMH(OpPMAIIMIO O BIUSHUU IPOMBIIUICHHOCTH, CEIIbCKOTO XO034iCTBa U
TpaHCIOPTa HA COCTOSIHUE OKPY>KAIOIIEeH MPUPOTHOMN CpeIbl.

KomMMmyHuKaTHBHBIE YHUBEPCAJIbHBbIE YUeOHbIE IeHCTBHS:

YMEHHE 33/aBaTh BONPOCH! (B XOJi€ JUajiora U (WJIM) JAUCKYCCUH) MO CYIIECTBY
oOcykaaemMoi TeMbl, (OPMYJIMPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIITOJIHEHUS
IpeJIOKEHHON 3a/1auu;

NpPUOOPETEHUE OIbITa MPE3CHTAIMH PE3yJbTATOB BBIMOTHEHUS XUMHUYECKOTO
JKCIEpUMEHTa (J1abopaTOpPHOrO OIMbITa, JAOOPATOPHOM pPAaOOTHI MO HCCIEIOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHUKAMM IIO3HABaTEIbHOM U
UCCIIEIOBATENbCKON JEATEIbHOCTH NMPU PEIICHWH BO3HUKAIOMIMX MpOOJieM Ha OCHOBE
ydeTa OOIIMX WHTEPECOB M COTJIACOBAHUS MO3ULIUN (0OCYX IAeHUS, OOMEH MHEHHSIMHU,
«MO3TOBBIE MITYPMbI», KOOPIUHAIIHS COBMECTHBIX JICUCTBHM, ONIPEACICHUE KPUTEPUEB TIO
OLICHKE KayeCTBa BBIIIOJIHEHHON pabOThl U JPYTHE);

PerynsiTuBHbIe YHUBepPCAJIbHBbIC YUeOHbIE IeHCTBUSA:

YMEHHE CAMOCTOSATENIBHO ONPEACIATh LENU  JIEATEIBHOCTH, ILJIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJMPOBATH W TP HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTb, BbIOMpaTh Hambosiee 3(PPeKTUBHBIE CHOCOOBI PELICHUS Y4YEOHBIX H
MTO3HABATEIBHBIX  3a/a4, CAMOCTOSITENBHO  COCTAaBIATH WM  KOPPEKTUPOBATh
MPEIOKEHHBIA aITOPUTM JEHUCTBUM NPU BBIIIOIHEHUN 33aIaHUM C YYETOM IOJYyYECHHS
HOBBIX 3HAaHMUA 00 H3ydyaeMbIX OOBEKTaxX - BeEIIeCTBAX M pPEaKlUMsX, OLEHUBAThH
COOTBETCTBHUE IIOJYYEHHOI'O DPE3YJIbTATa 3asBJICHHOM LEIM, YMEHUE HCIIONb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, PEIJIAracMbIE B YCIOBUU 3a1aHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO OOS3aTEIHHOTO COACPIKAHUSA,
YCTaHOBJICHHOTO JaHHOU (emepasibHON padodeil mporpaMMon, BBIACISIOT: OCBOSHHBIC
OOyYarOIIMMUCS HAy4YHBIC 3HAHUSI, YMEHHUS U CIIOCOOBI ACHCTBUH, crieruduuecKue s
MPEAMETHON 007aCTH «XUMUS», BUIBI IEATEITLHOCTH T10 IMOJTYYEHUIO HOBOTO 3HAHUS, €TO
WHTEPIpPETAlUN, TPEOOPA30BAHUI0O W MPUMEHEHUIO B PA3UYHBIX YYEOHBIX M HOBBIX
CUTYaIHsIX.
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K xonity o6y4yenus B 8 kiiacce y oOyqarorierocs OyayT copMHUpOBaHBI CIEAYIONINE
IPEAMETHBIE PE3YIBTATHI IO XUMUHU:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IMOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHIA
AJIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEUIECTBO, CMECH (OJHOPOAHAS U HEOTHOPOIHAs),
BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U MOJIEKYJISIpHAsI Macca, KOJIMYECTBO BEUIECTBA,
MOJIb, MOJISIDHAsT Macca, MaccoBas JOJS XUMHUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MOJISIPHBIN 00bEM, OKCH/I, KHCIIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPUIIATEILHOCTD, CTETICHD
OKHUCJICHUSI, XUMHUYECKash peakius, KiacCU(UKaIUs peakiuil: peakiuu COCIUHECHHS,
peaKIMK Pa3I0KEHU, pEaKI[UU 3aMEeIICHUs, peaklIui 0OMEHa, 3K30- U SHAOTEPMUYECKUE
peakiuu, TEIIoBoM 3P GEKT peakiu, SAPO aToMa, JIEKTPOHHBIN CIOW aToMa, aTOMHas
opOuTanb, painyc aroMa, XMMUYECKas CBA3b, MOJSAPHAS W HEMOJSpHas KOBAJICHTHAS
CBSI3b, MOHHAs CBSI3b, HOH, KAaTHOH, aHWOH, pPAaCTBOpP, MaccoBas [OJIsI BEIIECTBA
(IporeHTHAsE KOHIIEHTpAIKs) B PacTBOPE;

WJUTEOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U MPUMEHATH 3TU
TIOHATHS TIPYU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY JJII COCTaBJCHHUS (POpPMYN BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OTIPEJIENIATh BaJIGHTHOCTh @TOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, CTEIEHb
OKHCJICHUSI DJIEMEHTOB B OWHApHBIX COCIUWHEHHUAX, NPUHAJJICKHOCTh BEIIECTB K
ONpEeICIEHHOMY KJIacCy CO€AMHEHMH 1o ¢opMylaM, BHUJA XHUMHUYECKOH CBSI3U
(KoBaJIEeHTHas! U MIOHHAsI) B HEOPTAHUUYECKUX COCANHEHUSX;

packpeiBatTh cMbIci llepuoanueckoro 3akona JI.1. MenaeneeBa: 1€eMOHCTPUPOBATH
NOHUMAHHE TEPUOJANYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKUX HJIIEMEHTOB OT HX
noyioxkeHuss B lleprogudeckoil CHUCTEME, 3aKOHOB COXPAaHEHMS MAacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHA ABOTaJIpo; OMUCHIBATH U
XapakTepu30BaTh TAOIMUHYIO popMy [leprnonnyueckoi cucTeMbl XUMUYECKUX AJIEMEHTOB:
pa3nuyath TMOHATHs «raBHas moarpynma (A-rpymma)y u «mnobouynas noarpymma (b-
rpynmna)», Majuble U OOJbIINE MEPUOJIbI, COOTHOCUTh 0003HAUYEHMSI, KOTOPhIE UMEIOTCS B
tabiuie «llepuoguyeckas cucrema xumuueckux sinemeHToB J[.M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsif siipa, 001ee Yruciao AIEKTPOHOB U PaCIpe/ieIeHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

KJaccu(puIMpoBaTh  XUMHYECKHE  BJIEMEHThl, HEOpPraHMYeCKHUEe  BeIleCTBa,
XUMHUYECKUE peakiuu (M0 YHUCIy W COCTaBY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO
TeroBoMy 3G dexTy);

XapaKTEePU30BaTh (OMUCHIBAThH) OOIINE XUMHUYECKUE CBOMCTBA BEIIECTB PA3TMUHBIX
KJIACCOB,  MOATBEpPXJasi  OMNHCAaHWE  MOpPUMEpPaMU  MOJIEKYJSIPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MIPEBPALICHUN B PA3JIMUYHBIX YCIOBUSX;
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BBIUKCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa Mo (popmysie COEAMHEHHS, MACCOBYIO JOJIIO
BEI[ECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOMN pEaKIny;

MIPUMEHSATH OCHOBHBIE ONEpAIlMi MBICIUTEIbHON IEATEIbHOCTH - aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEMATU3alNI0, KIACCU(UKAIMIO, BBISBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M - ISl M3Y4YEHHUS CBOMCTB BEIIECTB U XMUMHYECKUX PEaKLUi,
€CTECTBEHHO-HAYYHbBIE METOJIbI MMO3HAHUS - HAOIOIEHUE, U3MEPEHHE, MOJIETUPOBAHHE,
HKCIIEPUMEHT (peaJIbHbII U MBICJICHHBIN );

CJIeI0oBaTh IMpaBUJIaM IOJIb30BAHUS XUMHUYECKOM NOCYIOM M J1abOpaTOpHBIM
o0opy/noBaHHEM, a TakKe IMpaBWiIaM OOpaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIIUSIMU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB O MOJTYYEHUIO U
coOMpaHui0 Tra3000pa3HBIX BEIIECTB (BOAOpOJAa U KHUCJIOpPOAA), MPUTOTOBJICHUIO
PacTBOPOB C ONPEIAEICHHOW MaCCOBOM JI0JIEW pacTBOPEHHOTO BEIECTBA, INIAHUPOBATh U
IPOBOJUTh XUMHUYECKHE SKCIEPUMEHTHI [0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH M
KHUCJIOT C TIOMOINIBI0 HHAUKATOPOB (Takmyc, (heHonTanernH, METUIOPAHXK U IPYTHE).

K xoHity 00y4yeHnus B 9 kiacce y o0yuatoierocst 0y1yT chopMUpOBAHBI CIIETYIOIINE
MPEIMETHBIE PE3YJIbTAThI IO XUMHUM:

PACKpBIBATh CMBICT OCHOBHBIX XMMHUYECKHUX MOHSATHI: XUMUYECKUW JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, BAJIECHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCICHUS, XUMHUYECKas peaklUMs, XUMHYECKas
CBSI3b, TEIJIOBOM 3(P(HEKT peakiuu, MOJb, MOJAPHBI 00bEM, PacTBOP, DJIECKTPOJHTHI,
HEAJIEKTPOJUTHI, DJEKTPOJIUTUYECKAs JUCCOIMAIMSA, PpEaKIMH HOHHOTO OOMEHa,
KaTaau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpATUMbIE PEAKIUH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH, OKUCIIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJJIOTPONUs, aM(POTEpHOCTb, XMMHUYECKAsl CBSA3b (KOBaJEHTHa,
WMOHHAs, METaJUIMYecKasi), KPpUCTALUTMYECKas PpeIIeTKa, KOPPO3Us METAIJIOB, CIUIABBI,
CKOPOCTh XUMUYECKOMN pPEAKLINU, PENENbHO nonyctumas KoHueHrpanus [1/IK Bemecrtsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUNA U MMPUMEHATH 3TH
MTOHSATHS IPU ONIMCAHUU BEIIECTB U UX NPEBPAILLICHUN;

UCIOJIb30BaTh XMMHMYECKYIO CHMBOJIMKY MJIS COCTaBJCHHUS (POPMYJ BEIIECTB W
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENEIATh BAJICHTHOCTh M CTENEHb OKUCICHUS XHUMHUYECKUX DJJIEMEHTOB B
COEAMHEHHUSX Pa3JIMYHOTO COCTaBa, MPUHAIEKHOCTh BEIECTB K ONIPEACIEHHOMY KJIACCY
coenMHeHW 10 ¢dopMmyraM, BHJI XUMHUYECKOW CBsI3M (KOBaJeHTHas, WOHHas,
MeTauInYecKasi) B HEOPraHMUYECKUX COETMHEHMSIX, 3apsil MOHA IO XUMUYECKOo#l (hopmyie,
XapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHWYECKUX COCAUHEHHH, THII
KPHUCTaJUIMYECKON PEIETKH KOHKPETHOT'O BEIIECTBA;

packpsiBaTh cMmbIci [lepuoanueckoro 3akona /.M. MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: ONMKUCHIBATH U XapAKTEPU30BATH TAOIUUYHYIO (HOPMY
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[leprognueckoil CUCTEMBl XHMHUYECKMX JJIEMEHTOB: pa3InyaTbh IMOHATUS «IJIaBHAsS
noarpynmna (A-rpymma)» u «mobounas moarpymma (b-rpynma)», mansie w Oosbive
IEPUO/bI, COOTHOCUTh 0003HAYEHUs, KOTOPbIE UMEIOTCS B MEPUOJUYECKON TadiuLe, ¢
YUCJIOBBIMU XapAaKTEPUCTHKAMU CTPOCHHSI aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB H
3apsj sipa, o0Ilee YUCIIO AJIEKTPOHOB U PACIPEAEICHUE UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COEIMHEHUN
B [Ipe/eNIax MaJbIX NEPHUOAOB U IIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIMPOBATh  XMMHMUYECKHE  DJIEMEHTHI, HEOPraHWYECKUE  BEIIECTBA,
XUMUYECKUE peaKUuu (110 YHUCIYy W COCTAaBY Y4YacCTBYIOIIMX B PEaKIMU BEIIECTB, IO
TerIoBoMY 3G (EKTyY, MO U3MEHEHHUIO CTENICHEW OKUCICHHSI XUMHUYECKHIX AJIEMEHTOB);

XapakTepu30BaTh (ONMUCHIBaTh) OOIIME M CHEHU(PUUECKHE XMMHUYECKHUE CBONCTBA
MPOCTBIX U CJIOKHBIX BEUIECTB, MOATBEPKIAsl ONMKCAHUE MPUMEPAMU MOJEKYIISIPHBIX U
MOHHBIX YPAaBHEHHMI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLINN;

COCTABJISATh YPABHEHUS JJIEKTPOIUTUYECKOW IUCCOLMALIMM KHUCIJIOT, IIEJIoYeld M
COJICH, TOJIHBIE U COKpAILIEHHbIE YpAaBHEHMS PEAKUUi HOHHOTO OOMEHa, YpaBHEHHS
peaKunii, MOATBEPKIAOIINX CYLIECTBOBAHUE N€HETUUYECKOM CBSI3M MEKIY BEIECTBAMU
Pa3IMYHBIX KIJIACCOB;

PAacCKpbIBaTh CYIIHOCTb OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN ITOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PEeaKIHil;

IIPOTHO3MPOBATh CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BO3MOKHOCTU
IPOTEKAHUS! XUMUYECKUX MTPEBPAILCHHI B Pa3JINYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYKO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOI'O 3JIEMEHTa N0 (pOopMyse COSAMNHEHHS, MAaCCOBYIO JOJIIO
BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLUY;

coOI0aTh MpaBHJia TOJIb30BAHUS XUMHUYECKOM TMOCYAOM M Ja0OpaTOPHBIM
o0Opy/noBaHMEM, a TaKKe IpaBuia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMU MO BBIMOJHEHUIO JTA00OPATOPHBIX XUMUYECKHUX OIBITOB MO MOJIYYEHHUIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (aAMMHUAKA U YTIEKKUCIIOTO ra3a);

IIPOBOJUTH PEAKLUUH, [OATBEPKAAIOIMIME KadeCTBEHHBIM COCTaB Pa3JIMYHBIX
BELIECTB: PaclO3HaBaTh OMBITHBIM MYTEM XJIOPUAOPOMHUI-, HOIUI-, KapOoHaT-, hocdart-,
CWJIMKAT-, CyNb(haT-, THAPOKCUI-MOHBI, KATHOHBI aMMOHUS U HOHBI U3YYEHHBIX METAJLJIOB,
MIPUCYTCTBYIOIIHE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB;

NPUMEHSTh OCHOBHBIE ONEPALIMKM MBICIIUTETLHON NEATEIbHOCTH - aHAJIM3 U CUHTE3,
CpaBHEHHUE, 0000IIeHNE, CHCTEMATH3aIUIO, BHISBIICHUE IPUUYUHHO-CIICICTBEHHBIX CBA3CH
- U1 U3Y4YEHHMS CBOMCTB BEUIECTB U XUMHUECKUX PEAKIUN, €CTECTBEHHOHAYYHBIE METO/IbI
MO3HaHUS - HAONIOACHHE, M3MEPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT (peajbHBIA U
MBICJICHHBIH).
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8 KVIACC
Haumenosaunue
KomnunuectBO OCHOBHBIE BUIBI JIEATEIILHOCTHU
Nen/mi|  pasnmenoB u Tem Conepxanue 00ydeHHS
4acoB 00yJaroImMXcs

y4eOHOro MpeameTa

HepBOHa‘laJILHLIe XUMHYCCKHC TIOHATUA

1.1 [Xumwusg - Baxknas 5
00J1aCTh
€CTECTBO3HAHUS U
MPaKTUYECKON
IesITEIbHOCTH
yeJIoBeKa

[Ipenmer xumuu. Poiab XuMuu B )KU3HU
yesioBeKa. XUMUsl B CHCTEME HayK.

Tena n BemectBa. OU3NUECKHUE CBOMCTBA
BEIECTB. ATpEraTHOE COCTOSTHUE BEIIECTB.
[TonsiTHE O METOaX TTO3HAHMS B XUMHH.
UucTeie BeniecTBa U cmecu. CiocoObl
pa3IeJICHUS] CMECEH.

Xumuueckuit IKCnepumenm:
/{emoncmpayuu:

3HAKOMCTBO C XMMUUYECKOU MOCYJI0M, C
npaBuiIamMu padoThl B 1a0OpaTOpUu U
npruemMamMu oOpareHus ¢ 1abopaToOpHBIM
000py1I0BaHUEM.

dusndeckre CBOMCTBAa 00pa3IloB
HEOPTaHUYECKUX BEIIECTB - METAIIOB U
HEMETAJLJIOB.

CniocoOnI pa3eneHus cMecei
(punbTpOoBaHUE, BEITAPUBAHUE,
MTUCTUWILISLINS, XpoMaTorpadust).

PackpbIBaTh CMBICT U3Yy4a€MbIX HOHSATHIM.
PackpbIBaTh pOJIb XUMUM B IPUPOIE U
PKH3HH Y€JIOBEKA, €€ CBSI3b C APYTUMU
HayKaMH.

Pa3znmuaTh 4nCTHIC BEIIECTBA U CMECH;
OJHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
PazanyaTh hu3nyeckue 1 XUMUYCCKHIE
SIBJICHUSL.

CiienoBaTh aJITOPUTMAaM HCIIOJIb30BaHUS
PDKCIIEPUMEHTAIBHBIX METO/IOB -
HaOJII0/ICHUS ¥ DKCIIEPUMEHTA.
Ha6mrogaTh 1 onrchiBaTh 00bEKTHI IPU
MPOBEJICHUU IEMOHCTPALUKI U
1a0OPATOPHBIX OMBITOB IO U3YYCHHUIO
(hU3UYSCKUX CBOMCTB BEIIECTB, CITIOCOOOB
pa3IeJICHUs] CMECEU BEILIECTB.

[[pOBOINTE XUMHUYECKUIN SKCIIEPUMEHT IIPU
pa3/iesieHnH cMecel (Ha MpuMepe OYMCTKU
MMOBAPEHHOMU COJIM) B XO/JI€
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VlabopamopHvie onvimol:

M3yuenue u onucanne PU3nIecKux
CBOMCTB 00pa3IioB HEOPTAHUYECKUX
BEILIECTB.

3ydyeHne criocoOOB pa3esieHus cmeceil (¢
MOMOIIBIO MarHuTa).

Il Ipakmuueckue pabomuwi:

Ne 1. [IpaBuma paGoTsl B 1abopaTopuu U
mpueMbl 0OpalleHus ¢ 1a0opaTOPHBIM
000pyIOBaHUEM.

Ne 2. Paznenenue cmeceli (Ha mpumMepe
OYMCTKU MOBAPEHHOU COJIN)

MpaKTHYeCKOi paboThl No 2.

CienoBaTh IpaBUIaM MOJIb30BAHMS
XUMHUYECKOH MOCY 101 1 1a00paTOPHBIM
000pyIOBaHUEM, a TaK)KE MpaBUIaM
oOpallleHus: C XUMUYECKUMH BEIIECTBaMU B
COOTBETCTBUM C HHCTPYKLUEU MIPU
BBINOJIHEHUU MTPAKTHUECKON paboThl Ne 1.
BricTpanBaTh pa3BepHYyThIE INCbMEHHBIE U
YCTHBIE OTBETHI C ONTOPOM HAa MH(POPMALIHIO
13 yueOHHMKa U CIIPAaBOYHBIX MaTEpUaJOB,
[PAaMOTHO MCIOJIb30BaTh U3y4YE€HHbIN
NOHATUWHBINA annapar Kypca XUMUHU

1.2.

BerectBa u
XUMUYECKUE PEaKIINu

15

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
preMeHThl. CUMBOJIBI XHMUYECKUX
n71eMeHTOB. [IpocThie U ClIOKHbBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.
Xumnueckas popmyna. BaneHTHOCTB
ATOMOB XMMHUYECKHUX 3JIEMEHTOB.

3aKOH MOCTOSTHCTBA COCTaBa BEILECTB.
OTHOCHUTENBHAS. ATOMHAs Macca.
OTHOCHTENbHAS MOJIEKYJISIpHAs Macca.
MaccoBasi J0JIs1 XUMHUYECKOTO JIEMEHTA B
COCAMHEHNH.

OnpenensTb NPU3HAKA XUMHUECKUX
peaKiui, yCIOBUS UX MMPOTCKAHMSI.
OOBACHATH CYIIHOCTh (PU3UYECKUX U
XUMHUECKUX SIBJICHUN C TOYKU 3PCHHUS
ATOMHO-MOJICKYJIIPHOTO YUEHUSI.
KnaccupuupoBaTh XUMUYECKUE PEAKIINU
(110 YKCITy ¥ COCTaBY pEarupyroIux u
00pa3yIomuXxCcst BEMIECTB).

CocraisaTh (popmysibl OMHAPHBIX BEILIECTB
M0 BaJICHTHOCTH M OTIPEJIENIATh
BaJICHTHOCTH 10 (hOpMyJiaM BEIIECTB.
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KonuuectBo BemiectBa. Mosbs. MossipHas
Macca. BzauMocBsI3b KOJIMUeCTBa, MACChI U
YHCJIa CTPYKTYPHBIX €UHUIL BEIECTBA.
PacdeTsl 1o hopMyiaM XUMHUYECKUX
COCIMHECHUM.

du3znyeckre U XUMUYECKUE SIBJICHUS.
XyMHUUecKas peakIis U €€ IPU3HaAKH.
3aKOH COXpAaHEHUS MACChl BEIIECTB.
XHUMUYECKHUE YPaBHEHUS.
Kitaccudukanusi XuMU4EeCKUX peaKiuil
(coemuHeHus, Pa3I0KEHUs, 3aMEIIICHNUS,
oOMeHa).

Xumuueckuit Ixcnepumenm:
/[emoncmpayuu:

dusznyeckue CBOMCTBa 00pa3iioB
HEOPTaHUYECKUX BEIIECTB - METAJIJIOB U
HEMETaJUIOB.

OG6pa3iibl BEMIECTB KOJTUYECTBOM 1 MOJIb.
duzndeckue siBjaecHU (IJIaBICHUE BOCKA,
TassHUE JibJia, PACTUPAHKE caxapa B CTYIIKE,
KUIICHUE W KOHJICHCAIIHS BOIBI).
XyUMHUUeCKHe sIBJICHUS (TOPEHHUE CBEYH,
POKAIMBAaHUE METHON TTPOBOJIOKH,
B3aMMOJICHCTBHE COJIbI UJTK MeJa C
COJISTHOM KUCIIOTOM).

HaOmtoneHne npu3HakoB MPOTEKAHUS

PaccTaBnarh ko3 PUIMeHTH B
YPaBHEHUSX XUMUUYECKHUX PEAKIIUH.
Ha0nronaTh 1 onuchiBaTh 00bEKTHI IPU
MPOBEICHUU IEMOHCTPALIUNA U
1a00paTOPHBIX OIBITOB.

[IpoBOIUTH BHIYUCIIEHUS MO (DOopMyTiaM
XUMUYCCKUX COCTUHEHUN U YPAaBHCHHSIM
XUMUYECKUX PEaAKIIH.

[[puMeHATh €CTeCTBEHHO- HAyYHbIE
METOJIBI TIO3HAHUS (B TOM YHCIIE
HaO0JII0ICHUE, MOJICITMPOBAHUE,
DKCIICPUMEHT U OCHOBHBIC OTICPAITHH
MBICIIATEIILHOM IESITEILHOCTH (CpaBHCHHE,
knaccudukaius) BeictpanBaTh
Pa3BEPHYTHIC MUCHbMEHHBIC U YCTHBIC
OTBETHI C OTIOPOU HA UHPOPMAIIUIO U3
yaeOHHKA M CTIPABOYHBIX MaTEPHAIIOB,
PaMOTHO MCTIOJIb30BaTh H3yUYCHHBIN
MMOHATUMHBIN arnmapar Kypca XuMHHU
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XUMUYECKUX peakKInil (pas3iokeHue
caxapa, B3aUMOJIEHCTBHE CEPHOI KUCIOThI
C XJIOpUIOM Oapusi, IOJIYICHHE U
paznoxxkenue ruapokcuaa menu (1) mpu
HarpeBaHUM, B3aUMOJEHCTBUE Keje3a C
pactBopoM cosir Menu (I1). OnbiThl,
VMJUTFOCTPUPYIOLIUE 3aKOH COXPAaHEHHUS
MaccChl.

VlabopamopHvie onvimei: Co3gaHue
MOZeJIeld MOJIEKYJI (IIapOCTEPIKHEBBIX ).
Onucanue GpuU3NIECKUX CBOMCTB 00pa3LioB
HEOPraHNMYECKUX BEIIECTB - METAJIOB U
HEMETaJUIOB.

HaGnronenue dpusndeckux (MaBaecHUuE
BOCKA, TasHUE JIbJa) U XUMUYECKUX
(ropeHue cBeuu, MPOKAJIUBAaHUE METHON
MPOBOJIOKH) SIBJICHUM.

Ha0nronenue u onrvcanyue Npu3HaKoB
MPOTEKAHHSI XUMUYECKUX PEAKIIUN Pa3HbIX
TUIIOB.

Boruucnenus:

OTHOCUTEIIBHON MOJIEKYJIIPHOW MAaCCBhI
BEIIECTB, MOJIIPHOW MacChl, MACCHI
BELLECTB, MACChl U KOJIMYECTBA BEILIECTBA;
MacCCOBOM 1011 XUMUYECKOTO 3JIEMEHTA 110
bopmye coeTuHeHus;
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[10 YPaBHEHUAM XUMHUYECKUX PEAKIUN:
KOJIMYECTBA, MACChl BELIECTBA 110
WU3BECTHOMY KOJIMYECTBY, MAaCCE pEarcHTOB
WJIW ITPOYKTOB PEAKLINU

Hrtoro o pazneny

20

Ba:xHeiuue npeacTaBuTell

N HCOPraHMICCKMUX BEIICCTB

2.1

Bo3nyx. Kucnopon.
[Toustue 00 oxkcraax

6

Bo3nyx - cMmech razos. CocraB BO3ayXa.
Kucnopon - 371IeMeHT U MPOCTOE BEIIECTBO.
Haxoxnenue kucinopoa B mpupoze,
bu3nUecKrue 1 XUMUYECKUE CBOWCTBA
(peaxuuu ropenust). Oxcuapl. [IpumMenenue
kuciaopoaa. CrnocoObl MogydeHUs
KHUCIIOpOia B JIa0OpaTOPUH U
MPOMBILIIIIEHHOCTH. KpyroBopot
Kucaopoa B mpupoae. O30H -
QJUIOTpOITHAS MOAUUKAIIMS KACTIOPOa.
TernnoBoit a3 PexT XuMHUUECKON peakini,
TEPMOXUMUYECKUE YPABHEHUS], K30~ U
DHIOTEPMUYECKHUE peaKkiuu. TOmInBO:
YTOJIb U METaH. 3arpsi3HEHUE BO3/1yXa,
YCHJICHHE MTAapHUKOBOTO d(pdekTa,
pa3pylieHrne 030HOBOTO CJIOSI.
Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

KauecTBeHHOE ompesieieHue Coiep>KaHus
KHCJIOPOJa B BO3/IyX€E

[lonyuyenue, coOupanue, pacro3HaBaHue

lcrionp30BaTh XUMUYECKYIO CHUMBOJIUKY
TSI COCTaBJIEHUs (POPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKHUX
PEAKLHI C yYaCTUEM KHUCIOPOA.
XapakTepu30BaTh (OMUCHIBATh) COCTAB
BO3/TyXa, (PU3NUYECKUE U XUMUUECKUE
CBOMCTBa KHCIIOPOJa, CLIOCOOBI €r0
MOJIyYCHUS], MIPUMEHEHNE U 3HAUCHUE B
MpUPOE U KU3HU ueioBeka. CpaBHUBATh
peaKIny TOPESHUS U MEJIJICHHOTO
OKHUCJICHHUSI.

OOBICHATH CYIIHOCTh YKOJIOTHICCKUX
mpo0sIeM, CBI3aHHBIX C 3arPSI3HEHUEM
BO3/1yXa.

CrneoBath nmpaBuaaM 0€30MacHON paOOThI
B 1a00paTOpPUU TIPHU UCTIOTH30BAHUN
XUMUYCCKOH MOCyabl 1 000pyI0BaHUs, a
Tak)Ke MpaBujIaM oOpaIieHHs C TOPIOYHMH
BEIIECTBAMU.

HJIaHI/IpOBaTB N OCYHICCTBIIATD
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U M3yYEHHUE CBOMCTB KUCIOpO/a.
Habmaronenne B3auMoIeiCTBUS BEIECTB C
KHCJIOPOJIOM U YCJIOBHUS BO3HUKHOBEHUSI U
[IpEKPAICHUS TOPEHUS (T10XkKapa).
VlabopamopHhuwiii onvim:

O3HakoMIIeHHE C oOpasaMu OKCHJIOB H
OIMMCaHNE UX CBOMCTB.

[ Ipaxmuuecxas paboma:

Ne 3. Tlomydyenue u cobupaHue KUCIOpoa,
M3yYEHHE €TO CBOWCTB. Buiuucienus:
MOJICKYJISIPHON MacChl KUCJIOPOJa M 030HA
Ha OCHOBAHMH aTOMHOM MacChl
XUMHYSCKOTO DJICMEHTA;

KOJIMUYECTBA, MACCHI BEIISCTBA I10
YpaBHEHUSM XUMUYCCKUX PEaAKITUiH

Ha [TPAKTUKE XUMHUYECKUE SKCTIEPUMEHTHI,
MPOBOAUTDH HAOIIOICHUS, I€JaTh BHIBOIBI
M0 pe3yJibTaTaM SKCIIEPUMEHTA MIPU
POBEICHUU JTAaOOPATOPHBIX ONBITOB U
MPaKTHYECKON pabOTHI.

BbI4uCIsITh KOJIMUECTBO BELIECTBA, 00bEM
rasa no opmynam.

'Y4yacTBOBaTh B COBMECTHOM paboTe B
CpyIIIE.

BricTpauBath pa3BepHyThI€ MIUCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOM Ha UH(POPMALIHIO
13 yueOHHKA U CIPaBOYHBIX MAaTE€pPUAIOB,
[PAaMOTHO MCIOJb30BaTh U3y4YE€HHbBIN
MOHATUMHBIN anmnapar Kypca XUMUAH

2.2

Bonopon. [loustue o
KHCJIOTaX M COJISIX

Boaopon - 31eMeHT ¥ TPOCTOE BEIIECTRO.
Haxoxnenue Bonopoaa B npupo/ie,
dbu3nUecKre 1 XMMUYECKUE CBOWCTBA,
MPUMEHEHUE, CIIOCOOBI TTOTYICHHUSI.
Kucmote! u conu.

MoutsipHbIii 00BeM ra3oB. PacueTsl 1o
XMMUYECKUM YPABHEHUSIM.

Xumuueckuit Ikcnepumenm:
/[emoncmpayuu:

[lomyuenue, cobupanue

PackpbIBaTh CMBICI U3yYaeMbIX OHATHU U
MPUMEHSITh 3TH TIOHSATHUS MPU OMUCAHUUT
CBOWCTB BEILIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3nuecKrue 1 XMMUYECKHE CBOWCTBA
BOJIOPOa, CIIOCOOBI €ro MOTyUYEeHHUS,
pUMEHEHUE.

Cobupatb npubop AJid MOTyYEHUs
BOJOPOJA.

Mcnob30Bath XUMHUYCCKYIO CUMBOJINKY
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U pacro3HaBaHUE BOAOPO/IA.
B3anMoeiicTBue BOAOPO/Ia C OKCUIIOM
menu (II).

VlabopamopHhuwiii onvim:

B3auMoielicTBHE KUCIOT C METAJIAMM.

[l Ipakmuueckas paboma:

Ne 4. [loydyeHue u coOupanue BoI0poa,
VU3y4ECHUE €r0 CBOUCTB.

Bviyucnenus:

00beMa, KOJIMYECTBA BEIIIECTBA ra3a

10 €r0 U3BECTHOMY KOJINUECTBY BEIIECTBA
Wi 00BbEMY;

00BEMOB T'a30B 0 YPaBHEHUIO pPEaKIUU Ha
OCHOBE 3aKOHA 00bEMHBIX OTHOIICHHM
razoB

U1 cOCTaBJIeHUs1 (HOPMYJI BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUUECKUX
peaKUuil ¢ y4aCTUEM BOJIOPOA.
BbIYrCsaTh MOJISIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEILIECTBA, 00BbEM ra3a, Maccy
BEILECTBA.

[IpoBOIUTH pacyeThl IO YpaBHEHUAM
XUMHYECKUX PEaKINii: KOJIMIeCTBa,
00BEMa, MacChl BEIIECTBA MO0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, MACCE PEareHTOB WIN
MPOAYKTOB PEAKIUH.

CrnenoBaTh paBuiIaM 0€30MacHON PabOTHI
B J1a00paTOpPUU UCTIOJIb30BAaHUU
XUMHYECKOH MOCYIbI 1 000PYAOBaHUS, a
TaK)Ke MpaBUiIaM OOpaIIeHHs C TOPIOYUMHU
BEILLIECTBAMHU B OBITY.

[[nanupoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMUYECKUE dSKCTICPUMEHTHI,
MPOBOAUTH HAOIIOIEHUS, 1eTIaTh BHIBOIBI
MO pe3yibTaTaM dKCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM paboTe B
rpyIie

2.3

Bopna. PactBopsl.
[lousarue 00

OCHOBAHUAX

duznueckue cBolicTBa BOAbl. Boaa kak
PAacTBOPUTEIb. XHUMUYECKUE CBOMCTBA

BOJBbI.

PackpbIBaTh CMBICIT H3y4aeMbIX TTIOHATHN U
[MPUMEHSTH 3TU MOHATHUS [IPU OTIUCAHUU

CBOWCTB BEILECTB U UX NPEBPALLECHUM.
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OcHoBaHwMs.

PacTtBOpbl. POb pacTBOPOB B MpUpPOJIE U B
YKU3HU YesioBeka. KpyroBopot BojibI B
npupoje. 3arpsi3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ O4YHUCTKA MPUPOIHBIX BOJ.
HaceImeHHbIe 1 HEHACHIILIEHHBIE
pacTBOPBI. PacCTBOPUMOCTH BEILIECTB B
BOJIe. MaccoBas 10Jis1 BEIIECTBA B
pacTBope.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

PacTBOpeHUE BEIIECTB C pa3IMYHON
PacTBOPUMOCTBHIO.

BzanmoaercTBre BOAbl C METaJlJIaMHU
(HaTpUEM U KaJIbIIUEM ).

lccrienoBanne pacTBOPOB KUCTIOT U
[IeJI04YEel ¢ TOMOUIBI0 HHANKATOPOB.
VlabopamopHhvie onvimsl ViccnenoBanue
0COOEHHOCTEH pacTBOPEHUS BEIIECTB C
PA3JIMYHON PACTBOPUMOCTBIO.
[I[puroroBiieHHE paCTBOPOB C
OIPEICJIEHHON MacCOBOM JOJIEH
PACTBOPEHHOIO BEIIECTBA.

[ Ipaxmuuecxas paboma Ne 5.
[IpuroroBiieHHE paCTBOPOB C
OITPENICIIEHHON MAaCCOBOM AOJIEN

XapakTepu3oBaTh PU3NUECKUE U
XMMHYECKHUE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIIS B IPUPOIHBIX IPOIECccax.
CocTaBisATh ypaBHEHUSI XUMHYECKUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTh SKOJIOTHUECKHUX
npo0JieM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOIHBIX BOJI, CIOCOOBI OYMCTKHU BOJIBI
OT IIPUMECEN, MEPBI 110 OXPaHE BOJ OT
3arpsi3HEHUSL.

[[1anrpoBaTh M OCYIIECTBIATH Ha
MPAKTUKE XUMUYECKHUE dKCTIEPUMEHTHI,
MPOBOJANUTDH HAOIIOICHUS, IeJIaTh BHIBOIBI
[0 pe3yJibTaTaM 3KCIepUMEHTa NpU
POBEICHUH JaOOPATOPHBIX OMBITOB U
MPaKTUYECKON paOOTHI.

CrnenoBaTh IpaBuiIaM 0€30MacHON PabOTHI
B 1Ta00OpAaTOPHUU MPH UCIIOJIB30BaHUU
XUMHUYECKOH MOCYIbI 1 000PYAOBaHUS.
[[poBOIUTH BHIYUCIICHHS C PUMEHEHUEM
MOHSTHS «MaccoBast 10JIsl BEIIECTBA B
pacTBOpe».

BricTpanBaTh pa3BepHyThIe TUCEMEHHBIC U

YCTHBIE OTBETHI C ONTOPOM
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PACTBOPEHHOTO BEIIECTBA.

Buiuucnenus:

C HCHOJB30BAaHHEM IIOHSITHI «MaccoBas
T0JIs1 BEIIECTBA B PACTBOPEY

Ha HHPOPMAIIUIO U3 yuYeOHHNKa

W CIIPABOYHBIX MATEPHUAIIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN ITOHATHHBIN
anmapar Kypca XuMuu

2.4

(OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COECIMHEHUN

11

Kraccudukanys HeopraHuuecKux
coequHeHnit. Oxkcupl. Knaccudukanus
OKCHJIOB: CoJieoOpa3yroiine (OCHOBHbIE,
KHCJIOTHBIE, aM(OTepHbIC) U
HecoJe00pa3yolue.

HomenknaTypa okcuaoB. @u3nueckue u
XUMHYECKHE CBOMCTBA OKCHUIOB.
[Tomy4yeHne OKCHIOB.

OcnoBanus. Knaccuduxkanus ocHOBaHMiA:
[IEJI0YN U HEPACTBOPUMBIC OCHOBAHUSI.
Homenknatypa ocHoBanui. @u3nueckue u
XMMUYECKUE CBOMCTBA OCHOBAHUM.
[TosyyeHre OCHOBaHUM.

Kucnotel. Kiaccudukanus Kucior.
Homenknatypa kucnor. duznueckue u
XUMHUYECKHE CBOMCTBA KUCIIOT. Pan
akTuBHOCTH MeTasuioB H.H. bekerosa.
[TosmyyeHue KUcCIor.

Comu. HomeHnknarypa conei.
DU3NYECKHUE U XUMUYECKHE CBOMCTBA
cozeit. [lomyuenue comen.
['eHeTHuecKas CBsI3b MEXAY KilaccaMu

HCOPraHN4CCKHUX COCIUHECHUM.

KiaccuduimpoBath u3yyaeMble BEIIECTBA
110 COCTaBy U cBoicTBaM. COCTaBIATh
(opMyJIbl OKCUJIOB, KHCIIOT, OCHOBAaHUH,
COJIEH M HA3bIBATh UX 10 MEKIyHAPOIHOU
HOMEHKnaType. [Iporno3supoBaTs cBOKCTBA
BEILECTB HA OCHOBE OOIINX XUMUYECKUX
CBOMCTB M3YUYEHHBIX KJIACCOB/TPYIII
BEILECTB, K KOTOPBIM OHU OTHOCSITCA.
CocTaBisATh MOJIEKYJIIPHBIE YPABHEHHUS
PEaKLMii, HJUTFOCTPUPYIOIUX XUMAYECKHE
CBOWCTBA U CITOCOOBI MOTYUYCHHUS BEIIECTB
M3YUYEHHBIX KJIACCOB/TPYII, a TAKKE
NOATBEPKAAIOIIUX T€HETUYECKYIO
B3aMMOCBSI3b MEXy HUMU. [Ipon3BoauTh
BBIYKCIICHUS 110 YPABHEHHSIM XUMHYECKUX
peakuuii. [InaHupoBaTh U OCYIIECTBIISTD
Ha MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
POBOJUTH HAOJIIOICHMS], I€JIaTh BBIBOIbI
[0 pe3yibTaTaM 3KCIIEPUMEHTA IIPU

MIPOBEICHUU
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Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

OG6pa3ibl HEOPTraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnbITHI, WITIOCTPUPYIOIINE XUMUYECKUE
CBOKCTBA KJIACCOB HEOPTAaHUYECKUX
BEILIECTB.

VlabopamopHvie onvimwl

OrnpeneneHue pacTBOPOB KUCIOT U
EJI0Y€EH ¢ MOMOILBI UHAUKATOPOB.
3ydeHne B3auMOAECHCTBHS KUCIIOT C
METaJUIAMU, PEAKLU HEUTPAIIN3ALIUH.
B3anmonenicTBre pacTBOpa CEpHOMN
KHCJIOTHI ¢ okcuioM Meau (II).

[TomyyeHre HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHeHHE OAHOTO MeTalljia APYrUM U3
pacTBOpa COJH.

[ Ipaxmuueckas paboma

No 6. PerieHue sKCriepUMEHTAIBHBIX 3a]1a4
1Mo TeMe « BaxkHeume Kiaacchl
HEOPraHUYECKUX COCITMHEHUIN.
Boruucnenus:

[0 YpPaBHEHUSAM XHUMHUYECKOW pEaKIUU:
KOJIMYECTBA BEIIECTBA, 00beMa, MacChl 1O
N3BECTHOMY KOJINYECTBY BEIIECTBA,
00bEeMy, Macce PeareHTOB WM MPOTYKTOB
peaKuuun

1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor.

CrnemoBath ipaBuiiaM 0€30MMacHOM pabOTHI
B 1a0OpAaTOPUU MIPU UCIIOIB30BaHUU
XUMHYECKOH MOCY IbI U 000PYAOBAHUS.
BricTpanBaTh pa3BepHyThIe TUCEMEHHBIC U
YCTHBIC OTBETHI C ONTOPOI Ha MHPOPMAITHIO
13 yueOHMKA U CIPABOYHBIX MaTEpPUAIOB,
PaMOTHO MCTIOJb30BaTh H3yUYCHHBIN
MOHATUWHBIN armapar Kypca XUMHUH

WToro no pasueny:

30
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Ilepunoauyecknii 3axoH u [lepuoanveckas cucrema xumudecknx 31eMeHToB [I. U. MenneneeBa. CTpoeHue aToMOB.
Xumnuyeckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIMU

3.1 [Tlepuoauueckuii
3aKOH

151 [Tepuoanueckas
CHCTEMa XUMHYECKHX
PJICMEHTOB

J1. 1. Menpeneena.
Ctpoenue atoma

7

[lepBbie MOMBITKU KJIaccuPUKauu
XMMHUYECKUX JIEMEHTOB. [loHsATHE O
rpyIIax CXOAHBIX JIEMEHTOB (IIeJIOYHbIC
Y [I€JIOYHO3EMEIIBHBIE METAILIIBI,
raJioreHbl, UHEPTHBIC T'a3bl). DIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(OTEpPHBIE OKCUIBI U
rupokcuasl. [lepuoguueckuii 3aKoH.
[lepuoauyeckas cucreMa XUMUYECKHUX
hiiemeHToB .M. Menpaeneena.
KopoTkonepuoHas v 1TMHHONIEPUOTHAS
dbopmel [leproguueckoit cuCTEMbI
xuMudeckux raemeHToB J[.1. Mennaeneena.
[leproasl u rpynnel. GU3NUECKUN CMBICTT
MOPSAAKOBOIO HOMEPA, HOMEPOB NEPUOAA U
CPYMIIBI SJIEMEHTA.

Ctpoenue atomoB. COoCTaB aTOMHBIX SIIIEP.
MN3oTomnbl. DiekTpoHbl. CTpoeHue
DJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XMMHUYECKHUX JIEMEHTOB
[Tepuoanyeckoii cucremsl J1.1.
MeHnneneeBa. XapakTepUCTHKA
XMMHUYECKOTO 3JIEMEHTA T10 €ro
nosoxeHuto B [lepuoanueckoit cucreme
J1.11. MeHnpaeneena.

3aKOHOMCpHOCTI/I HU3MCHCHUSA pajuyca

PackpbIBaTh CMBICI IEPUOJUYECKOTO
3aKOHA.

OnuckIBaTh CTPOCHUE TAOIUIIBI
«Ilepuoanueckasi cuicTeMa XUMHUYECKUX
biemeHToB .. MenaeneeBay.
MonenupoBaTh CTPOCHUE aTOMA,
PHEPreTUYECKUX YPOBHEW U MOTYPOBHEN
[IPU TOMOIIN PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypaluii U 3J1€KTPOHHO-
rpaguueckux GopMyi.

[losicHATb (pU3NYECKU CMBICI
[MOPSIKOBOI'O HOMEPA, HOMEPOB NEPUOA U
CPYIIBI DJIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE DJIEMEHTHI
MEPBBIX TPEX MEPHUOIOB, KAJIUM, KAJIBIIUN U
WX COCMHEHUS MO MOJIOKECHUIO B
[Tepuoanueckoit cucreme J1.1.
Meneneena.

OOBICHATH 00IITE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB XUMHUYECKUX
PJIEMEHTOB (M3MEHEHHE PAJINyCOB aTOMOB,
PIIEKTPOOTPULIATEIbHOCTH, BAJICHTHOCTH) U
WX COCIMHEHUH B Mpeenax Majabix
MEPUOOB U IIABHBIX MOATPYIII C YUETOM

CTPOCHHUSA UX ATOMOB;
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ATOMOB XMMHUYECKHUX JIEMEHTOB,
METALTMYECKUX U HEMETAJUTMYECKUX
CBOICTB MO IpyIIiaM U MEPUOJIaM.
3HaueHue [leproanueckoro 3aKkoHa u
[leproauyueckoil CUCTEMbI XUMUYECKHUX
PJIEMEHTOB JIJIs1 Pa3BUTHSI HAYKU U
rpakTuku. /[.M1. MeHnnenees - ydeHbIN U
rpaXKJJaHUH.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

B3auMoieiicTBUE THAPOKCH/IA IIMHKA C
pacTBOpaMM KUCJIOT U IIEJI0OYEH.
MopaenupoBaHue CTPOCHUSI MOJIEKYJ IIPU
MTOMOIIY PUCYHKOB, MOJICIIEM,
DJIICKTPOHHBIX M CTPYKTYPHBIX (POPMYIIL.
Ta6nuna «llepuonnueckas cucrema
XUMHUYECKHUX daemeHToB 1. 1.
MenieneeBay.

VlabopamopHvie onvimwi

O3HakoMIIEHHE ¢ 00pa3IlaMu METaNIOB U
HEMETAJJIOB

YyacTBOBaTh B COBMECTHOM paboTe B mape
WIH TPYIIIIE.

BricTpauBath pa3BepHyThIe MUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOI Ha HH(POPMALIHIO
13 yueOHUKA U IPYTUX UCTOYHUKOB, B TOM
yucie Murepuera

3.2

XHUMHUECKasl CBS3b.
OKHCIIUTEIILHO-
BOCCTAHOBUTEJILHBIC
peakiuu

Xumuueckas cBsi3b. KoBaneHTHas
(monsipHas U HEMOJsIpHAasi) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKUX
hnemeHTOB. loHHas cBs3b. CTeneHb
okuciaeHus. OKACITUTENBHO-
BOCCTAaHOBUTENbHBIE peakuuu. [Tpouecchl

PackpbIiBaTh CMBICII N3y4a€MBbIX IIOHATHUH.
OnpenensTe BUJ XUMAYECKOW CBS3HU B
COCIMHCHMU.

MoiemMpoBaTh CTPOCHUE MOJIEKYJI IIPH
[MOMOILA PUCYHKOB, MOJIEJIEH,
DIIEKTPOHHBIX M CTPYKTYPHBIX (POPMYIL.
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OKHCJICHHS] 1 BOCCTAHOBJICHHS.
OKHCIIUTENN U BOCCTAHOBHTEIIH.
XHAMUYECKUMN IKCIIEPUMEHT: U3YUYEHUE
00pa3iioB BEIIECTB METAJIJIIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THAPOKCUAA
[IMHKA C paCTBOPaMU KHUCJOT U LIEJIOYEH,
MPOBEJECHUE OMBITOB, MWILTFOCTPUPYIOIINX
PUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKkuii (ropeHue,
[peaKIuu pa3ioKEeHUs, COSTUHCHHUS).
Xumuueckuit Ikcnepumenm:
/[emoncmpayuu.

OMNBITHI, WTIOCTPUPYIOIINE TPUMEPDI
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHus,
COCTUHCHUS )

cnosb30BaTh XUMHUYECKYIO CHMBOJIMKY
11 COCTaBJIEHUs (POPMYJI BELIECTB,
HJIIEKTPOHHOIO OalaHCa PEaKIHid.
Onpenenars CTeNeHb OKUCIECHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB 10 opMyJiaM U
COCTaBJIATh (POPMYJIbI OMHAPHBIX
COCAUHEHUH I10 CTEIIEHU OKUCIICHUS
ATOMOB XMMHUYECKHUX 3JIEMEHTOB.
Onpenenars OKUCIUTENb U
BOCCTAaHOBUTEND. PaccTaBisITh
KOA(PUIUEHTHI B CXEMax MPOCTHIX
OKHCIIUTEIIBHO-BOCCTAHOBUTEBHBIX
peaKIMii METOJOM JIEKTPOHHOTO OajaHca.
Ha6ut01aTh XMMHUYECKHUE OTBITHI 110 TUIAHY,
QHAJIM3UPOBATh U JAENATh BBIBOJBI.
Hcnons3oBate UKT niist co3ganus
MOJIENIEN, TOATOTOBKH MPE3EHTALINM,
JTOKJIaZI0B 110 TEME.

BricTpauBath pa3BepHyThbi€ MIUCbMEHHBIE U
YCTHBIE OTBETHI C ONTOPOM Ha MHGOPMALIHIO
13 yueOHHUKA U IPYTUX UCTOYHUKOB, B TOM
yuciie larepuera

Htoro no pazneny 15
Pe3epBHOE BpeMms 3
OBLIEE YNCJIO HYACOB 68
[10 ITIPOTPAMME
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9 KJIACC
HanmenoBanue
No KonnuectBo OCHOBHBIE BUIBI A€ITEILHOCTHA
pa3aenoB U TEM Conepxxanue 00ydeHHs
/11 4acoB 00yJaroImMXxcs
y4eOHOro MpeaMeTa
BeniecTBo U1 XUMHYECKHE |)eaKIIHU
1.1 [[loBTOpEHME U 5 [lepuoanueckuii 3akoH. [lepuonnueckas

yTIIyOJieHUuEe 3HaHUU
OCHOBHBIX Pa3JiesioB
Kypca 8 Kiacca

CHUCTEMAa XMMHUYECKUX deMeHToB 1. 1.
Menpaeneea. CTpoeHUE aTOMOB.
3aKOHOMEpPHOCTH B U3MEHEHUU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOA0B, KaJlvsl, KAIbIUS U UX
COECIVMHEHNN B COOTBETCTBHUH C
[MOJI0KEHUEM BJIEMEHTOB

B [lepuognueckont cucreme u CTpOCHUEM
X aTOMOB.

CrtpoeHue BemecTBa: BUAbl XUMHUECKON
CBsI3U. THIIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKON PELIETKU U BUAA
XUMUYecKor cBsi3u. Knaccudukarus u

HOMCHKJIaTypa HCOPTaHNYICCKUX BCHICCTB.

XHUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSAIIIMXCS K PA3JIUYHBIM KJIaccam
HEOPTaHUYECKUX COCTMHEHUH,
FEHETUYECKAask CBSI3b HEOPTraHUYECKUX
BEIIICCTB.

XapakTepu30BaTh XUMUYECKUE IIIEMEHTHI
[EPBBIX TPEX MEPUOIOB, KAIHS U KaJIbLIUS
110 X MOJI0KEHUIO B [leprnoanueckon
cucteme J[. 1. Menaeneena.
KitaccugunmpoBaTh 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YUYECHHBIX
KJ1aCCOB.

OnuceiBaTh 00IIHE XUMUYECKHE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB,
[MOJITBEPK/IaTh CBOKMCTBA ITPUMEPAMU
MOJICKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKunil.

OnpenensaTs BUI XMMUYECKOW CBS3U U THUIT
KPUCTAJTIMYECKON PEIIETKU BEIIECTBA.
[IporHO3MpOBaTH CBOMCTBA BEIIECTB B
3aBUCHUMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BepHYThIC MMCHbMEHHBIE U
YCTHBIE OTBETHI C ONOPOI Ha MHGOPMAITHIO
13 yueOHUKA U CIIPAaBOYHBIX MaTEPHUAJIOB,

rPaMOTHO
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Xumuueckuit IKcnepumenm:
/[emoncmpayuu.

O3HAKOMJICHUE C MOJICTISIMU
KPUCTAJUTMYECKUX PEIIETOK
HEOPTaHUYECKUX BEUIECTB - METAIIIOB U
HeMeTaJuoB (rpaduTa U aaMasa), CI0KHBIX
BEILECTB (XJIOpH/Ia HATPUS)

VICIIOJIb30BAaTh N3yYECHHBIA MIOHATUMHBIN
anrapar Kypca XuMHAH

1.2

OcHOBHEIE
3aKOHOMEPHOCTH
XAMHUYECKUX PEaKIun

Kitaccudukanuys XuMHUYECKUX PEaKIuil 1o
Pa3JIMYHBIM MPU3HAKAM (110 YHUCTY U
COCTaBY yYaCTBYIOIIUX B PEAKIIMU
BEILIECTB, 10 TETUIOBOMY (D (eKTy, 1Mo
M3MEHEHUIO CTETICHEH OKHCIICHUS
XUMHUUYECKUX IJIEMEHTOB, IO OOPATUMOCTH,
10 y4aCTUIO KaTaju3aTopa). DK30- U
PHIOTEPMUYECKHUE PEAKIIUH,
TepMOXUMHUUYECcKUe ypaBHeHus. [ToHsTre o
CKOpPOCTH XMMUUYECKOM peakuuu. [lonsarue
00 00paTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakiusix. [ToHstue o
TOMOTEHHBIX U TE€TEPOreHHBIX PEAKIIUSIX.
[Tonstue o katanmse. [lousTue o
XUMHYECKOM paBHOBeCHU. DaKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOM
PEAKIIUM U TTOJI0KEHUE XUMUYECKOTO
paBHOBecus. OKUCITUTEIBHO-

BOCCTaHOBHUTCJIBHBIC

PackpbIBaTh CMBICI U3YyYa€MbIX TOHSATUN U
[IPUMEHSITh 3TU MOHATHUS MPU ONUCAHUU
CBOMCTB BELIECTB U UX MPEBPAILCHUN.
KitaccuguimpoBaTh XMMUYECKHUE PEAKIIUU
M0 pa3IUYHBIM IPU3HAKAM. Y CTAaHABIUBATh
3aBUCHUMOCTb CKOPOCTH XUMUYECKOU
pPEaKIUK OT Pa3TUYHBIX (DAKTOPOB.
[[porHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUN B
Pa3JIMYHBIX YCIOBUSIX.

OnpenensiTe OKUCIUTEND U
BoccTaHoBuTeIb B OBP. CocTaBnsath
HIIEKTPOHHBIN OallaHC PEaKIIUU.
[[pon3BOANTH BEIYUCICHUS 110 XUMUYECKUM
YpPaBHEHUSIM. Y4aCTBOBATb B COBMECTHOU
paboTe B nape Wiu rpymre.

BricTpanBaTh pa3BepHyThIEC MMCbMEHHbIE
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peaKIuu, 3JeKTPOHHBIN OaiaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOU
peakunn. CocTaBlieHUE YpaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
[peaKkiyii ¢ UCTIOIb30BAaHUEM METOJIA
HIIEKTPOHHOTO OaJtaHca.

Xumuueckuit Ikcnepumenm:
/[emoncmpayuu:

ccnenoBanre 3aBUCHMOCTH CKOPOCTH
XUMHAYECKOUN pEaKIMU OT BO3IEUCTBUS
pa3IUYHbIX (PAKTOPOB.

OnBITH, WILTIOCTPUPYIOIINE PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuu pas3ioKeHus,
COCTMHEHUA).

Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMa U MaCChI
pPEareHToOB UM MPOIYKTOB MO YPaBHEHUSIM
XAMHUYECKUX PEaKIun

1 YCTHBIE OTBETHI C OIIOPOM Ha
nH(OpMAIUIO U3 YUEOHHKA U CITPABOYHBIX
MaTEepUaJIOB, TPAMOTHO HUCIOJIb30BaTh
M3y4YECHHBIN MOHSITUWHBIN aIlnapar Kypca
XUMUU

1.3

DIEKTPOIUTAYECKAS
IMCCOIUAIIMS.
XUMUYECKHUE PEAKLINU
B pacTBOpax

Teopus 3JIEKTPOITUTHYECKON
UCCOIUMALINU. DJIEKTPOIUTHI U
HE3JIEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMAINY BEUIECTB C
Pa3IMYHBIMUA BUAAMU XUMHUUYECKOU CBS3H.
Crenenb qucconuanuuu. CUIbHBIE U
ciadble AJIEKTPOTUTHI.

Peakiiuu mOHHOTO OOMeHa. Y CITOBUS

PackpbIBaTh CMBICJ U3y4a€MbIX MIOHATHM, &
TAKYKE CMBICI TEOPUU AJIEKTPOJIATUIECKOU
nucconranyi. OOBSICHATh MPUUUHBI
BJICKTPOIPOBOJHOCTH BOJHBIX PACTBOPOB
BEILIECTB, Pa3IudaTh CJIa0bIC U CHIIHHBIC
PJICKTPOJIUTBHI.

CocTaBIsITh ypaBHEHUS AUCCOLUAAIUN
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MPOTEKaHUS peaKuii HOHHOTO OOMEHa,
MOJIHBIE U COKPAIICHHbIE HOHHBIE
ypaBHEHUS peakiiuii. CBOMCTBA KUCIOT,
OCHOBAHHH U COJIEM B CBETE
MPECTABICHUMN 00 ANEKTPOIUTHIECKON
nuccouranuu. KauecTBeHHbIE peakliny Ha
nOHBL. [[OHSTHE O TUAPOIN3E COJIEH.
Xumuueckuit Ixcnepumenm:
/[emoncmpayuu:

M ccnenoBanue 3JIEKTPOIPOBOTHOCTH
PacTBOPOB BEIIECTB, ITpoliecca
IMCCOLUALINY KHUCIIOT, IIEJI0YEN U coNeit
(BO3MOKHO MCIIOJIB30BaHUE
BUICOMATEPUAIIOB).

OMNBITHI, WITIOCTPUPYIOIINE MPU3HAKU
MPOTEKaHUS PEaKIMii HOHHOTO OOMEHa
(oOpa3zoBaHue ocajka, BbIJICIICHUE rasa,
0o0pa3oBaHUE BOJIbI).

Pacrnio3HaBaHuE HEOPTraHUYECKUX BEILIECTB
C TIOMOIIIbIO0 KQUECTBEHHBIX PEaKIIUi Ha
HNOHBI.

JlabopamopHuvlii onvim:

M3yueHne npu3HaKkoB MPOTEKAHUS
peakiu HOHHOTO OOMEHAa B pacTBOpPax
HIIEKTPOJIMTOB (C 0Opa3oBaHUEM OCajKa,
BBIZICJICHUEM ra3a, 00pa30BaHUEM BOJIbI).

KHCJIOT, IIEJI0YEH U COJICH, MOJIHbBIC U
COKpAIlleHHbIE HOHHbIC YPABHEHUS
XUMUYECKUX PEAKIMA HOHHOTO OOMEHa,
KPAaTKHE NOHHBIEC YPABHEHHUS POCTHIX
PEAKIN TUAPOIIN3a COJEH.
XapakTepu3oBaTh 00IIME XUMHUECKHE
CBOMCTBA BEIIECTB PAa3JIMYHBIX KJIACCOB HA
OCHOBE TEOPHH IIEKTPOIUTHYECKOU
IMCCOLMALINY; TOATBEPAKAATh CBOKMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUM XMMUYECKUX peakuuil. Pemarts
PKCIIEPUMEHTAJIbHBIE 33141 110 TEME.
[[maHupoBaTh U OCYIIECTBIIATH HA
MPAKTUKE XUMHUUYECKUE IKCIIEPUMEHTHI,
MPOBOJIUTH HAOIIOACHHUS, 1€TIaTh BBIBOJIbI
M0 pe3yJibTaTaM dKCIIEPUMEHTa MpHU
MPOBEICHUH JTAOOPATOPHBIX OMBITOB U
MPaKTUYECKUX PaldoT.

CrnenoBath npaBuiaM 0€30MacHON paOOThI
B J1a00OpaTOpPUU TP MCTIOTB30BAHUH
XUMHUYECKOUN MOCY/IbI 1 000PYI0BAHUSI.
[[poBOANTH BHIYUCIIEHUS 10 XUMUYECKUM
YpaBHEHHUSIM.

YyacTBOBaTh B COBMECTHO paboTe

37




®denepanpHas padbouast mporpamma | Xumusi. 8-9 kmaccel (0a30BbIi YPOBEHB)

I Ipakxmuueckas paboma:

No 1. Pemienue skcriepuMeHTaIbHBIX 33/1a4
10 TEME.

Bouiuucnenus:

[0 YpPaBHEHUSAM XUMUYECKUX PEaKIUi

B [1ape WIX IPYIIIIE.

BricTpanBaTh pa3BepHYyThIE TMCbMEHHbBIE U
YCTHBIE OTBETHI C ONIOPON Ha MHPOPMALIIO
13 yueOHHMKA U IPYTUX UCTOYHUKOB
uH(popMalnu, B ToM uncie MarepHeTa

Wtoro no paszueny

17

HemeTa/iibl M1 X cOeIMHEHUS

2.1

OoOwas
XapaKTEpUCTHUKA
XUMUYECKUX
niieMeHTOB VIIA-
rpynmnsl. " anoreHsl

OO6m1as xapakTepruCTUKa TaJIOreHOB.
Oco0OEHHOCTH CTPOEHHUS aTOMOB,
XapaKTePHbIC CTETICHU OKUCIICHUS.
Crtpoenue u puznyeckre CBOMCTBa
MPOCTBIX BEIIECTB - TAJIOTCHOB.
XUMHUUYECKHE CBOMCTBA HAa TPUMEPE XJIOpa
(B3aMMOJICHCTBUE C METAJJIAMH,
HEeMeTaJJIaMH, 111eJI0YaMu ).
XnopoBonopoa. ColisiHast KUCOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
puMeHeHue. JlecTBrE XI0pa U
XJIOPOBOAOPOJAa HA OPTraHW3M YEJIOBEKA.
BaxHenme Xja0puabpl U UX HAXO0XKICHUE B
MPUPOJIE.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

OnbIThI, OTpaxkarone GU3nIecKue u
XUMHUYECKUE CBOMCTBA TAJIOTEHOB U UX

CoeﬂHHCHHﬁ (BOSMO)KHO HCIIOJIb30BAHHUEC

OOBsICHATH 00LIME 3aKOHOMEPHOCTH B
N3MEHEHUH CBOMCTB HEMETAJIOB U UX
COEJIMHEHUI B MpEJeNiax MajblX NEPUOOB
1 TIIaBHBIX noAarpymnm [lepuoanueckoi
CUCTEMBI XUMUYECKHUX DIEMEHTOB C YYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (pu3nuecKue u
XUMUYECKUE CBOMCTBA ITPOCTHIX BEILIECTB
raJIOr€HOB (Ha MpUMEPE XJI0pa) U CIOKHBIX
BEILECTB (XJIOPOBOAOPOAA, XJIOpUAA
HaTpHs), CIIOCOOBI UX TOJTYUYEHUSI,
[IPUMEHEHUE U 3HAYEHUE B IPUPOAE U
PKU3HM desoBeka. Onpenenars XJI0pua-
MOHBI B pacTBope. [InmanupoBats u
OCYLIECTBJIATH HA PAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, POBOAUTH HAOIOIEHN,

JCJIaTh BBIBOJbI 11O PE3YJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3HakomIIeHHE ¢ 00pa3amMu XJIOPUI0B
(raJioreHuI0B).

JlabopamopHulil onvim:

l3ydyeHne CBOMCTB COJSTHOM KUCIIOTHI.
[IpoBeeHNE KAUYECTBEHHBIX PEAKIINI Ha
XJIOPU/I-UOHBI.

I Ipaxmuueckas paboma

No 2: TTosryueHue consiHOM KUCITOTHI,
M3y4YECHUE €€ CBOWCTB.

Boiuucnenus:

[0 YPaBHEHUSAM XUMHUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEarcHTOB JaH B U30bITKE

HKCIIEPUMEHTA ITPU MPOBEAECHUU
1a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paboT.

CnenoBath npaBuiiaM 0€3011acHOM pabOThI
B 1a00pATOPUU MPHU UCIIOIB30BaHUU
XUMUYECKOU MOCYAbl U 000PY0BaHUS.
BrIcTpanBaTh pa3BepHYyTHIEC INCHMEHHBIE U
YCTHBIE OTBETHI C OOPO HAa MH(POPMALIHIO
13 yueOHHMKa U CIIPAaBOYHBIX MaTEpUasOB,
PaMOTHO MCHOJIb30BATh H3yYEHHBIN
MOHATUMHBIN anmnapar Kypca XUMUU

2.2

Oobmas
XapaKTEPUCTHKA
XUMUYECKUX
ni1eMeHTOB VIA-
rpymnmsl. Cepa u ee
COEIMHEHHUSI

O6mmas xapaktepuctuka snemeHToB VIA-
rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHbIE CTETICHN OKUCIICHHUS.
CrtpoeHnue u puznuecKkue CBOMCTBA
MPOCTHIX BEIIECTB - KMCJIOPOIa U CEPHI.
AJUTOTPOITHBIE MOAU(PUKAIIMKA KUCIOPOIa U
cepbl. XUMUYECKUE CBOMCTBA CEPBI.
CepoBoJ10pO/I, CTPOCHHE, PU3UICCKUE U
XUMHYECKUE CBOMCTBA.

Oxcubl Cephl KaK MpeICTaBUTEITH
KUCIIOTHBIX OKCHJIOB.

Cepnas kuciota, pu3n4ecKue u

XUMHUYECKHE CBOMCTRBA (00IIHe KaK

OOBsICHATH 00IITE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOUCTB 27eMeHTOB VIA-
TPyl U UX COCTMHEHUN C y4eTOM
CTPOEHUS UX aTOMOB.
XapakTepuzoBaTh (pU3NYECKUE U
XMMUYECKHE CBOMCTBA MTPOCTOTO BEIIECTBA
Cephl U €€ COCIMHEHU (CEpOBOIOPO/IA,
OKCHJOB CEPbI, CEPHOU KHCIIOTHI,
Cynb(}aToB), CIOCOOBI UX TIOTYYCHHUSI,
MpUMEHEHUE U 3HaYCHUE B IPUPOJIC H
PKU3HH desioBeka. OmpenensTb HaTuque
CyJb(paT-uOHOB B PacTBOPE.

OOBACHATH CYImIHOCTb 3KOJOIM4YCCKHX
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[pPEICTaBUTEIS KJ1acca KUCIIOT U
cnenuduueckne). XUMHUECKHUE PEaKIi,
nexalire B OCHOBE IPOMBIIIIEHHOTO
croco0a MoJy4eHus: CEpPHON KUCIIOTHI.
[Ipumenenue. Conu cepHOM KUCIIOTHI,
KaueCTBEHHAs peaKiis Ha CyIb(aT-uoH.
HaxosxeHue cepbl U €€ COeTMHEHUN B
npupoze. XUMHUYECKOE 3arps3HEHUE
OKPYKaIOUIEN Cpelibl COCTUHEHUSMU CEPBI
(KUCIIOTHBIE T0K/IU, 3arPA3HEHHE BO3TyXa
U BOJIOEMOB), CIIOCOOBI €T0
MpeI0TBPAICHUS.

Xumuueckuit Ikcnepumenm:
/[emoncmpayuu.

O3HakoMIIeHHE ¢ 00pa3LaMu Cephl U ee
COETMHEHUSIMH (BO3MOXKHO MCIOJIb30BaHUE
BHIcoMaTepuasioB). HaOmonenue
mpoiiecca OOYTJIMBaHUS caxapa Moj
IEVICTBUEM KOHLIEHTPUPOBAHHOU CEPHOMN
KHUCIIOTHL. Jlabopamophbie onvimul:
l3ydyeHre XUMUYECKUX CBOWCTB
pa30aBICHHON CEPHOUN KUCIIOTHI.
[IpoBeieHE KaUECTBEHHOM peaKkiuu Ha
CyJb(aT-uoOH U HAOIIOJICHUE MPU3HAKA €€
MPOTEKaHUS

Mpo0JIeM, CBI3aHHBIX C MTepepabOTKON
COEJIMHEHU CEpBI.

[[maHUpOBaTH M OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOIUTH HAOIOACHMS, ICTIATh BBIBOIBI
M0 pe3yJIbTaTaM IKCIIEPUMEHTA.
CrnenoBaTh npaBuiiaMm 0€3011acHON pabOThI
B J1a00pATOPUHU MPHU UCIIOIB30BAaHUU
XUMHUYECKOU MOCyAbl U 000PYIOBAHUS.
[[pou3BOANTH BBIUKCICHUS IO XUMUYECKUM
ypaBHEHUsM. VIcmonp30BaTh pH
BBITIOJITHEHUH YY€OHBIX 3aJaHUI TEKCTHI
y4aeOHHKa, CIIPABOYHBIC MATEPHAIIBI
(ITeprognveckyro CUCTEMY XUMHUUYECKHUX
hnemeHnToB [l. . MenneneeBa, Tabmuiry
PacCTBOPUMOCTH KHUCJIOT, OCHOBAaHHUM U
coJiel B BOJIE, DJIEKTPOXUMHUYUECKUI Pl
HaIPSHKEHUN METaIOB).

lc1riob30BaTh MPH BBITTOTHECHUH YICOHBIX
3aJIaHUi U B MPOIIECCE UCCIICOBATEIHCKOMN
NMEeSATeILHOCTH HAYYHO-TIONYJIIPHYO
UTEPATYPY XUMUYIECKOTO COIePKAHUS,
CIIPaBOYHBIC MaTEPHUAIIBI, PECYPCHI

MuTepnera
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2.3

OOmas
XapaKTEPUCTHKA
XUMHUYCCKUX
DIIEMEHTOB

\VA-rpynisl.
A3oT, pochop u ux
COCIMHEHHUS

OO011as xapakTepUCTHUKA SJIEMEHTOB
\VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
ATOMOB, XapaKTEPHbIE CTEIEHU
OKHUCJICHUS.

A30T, pacIpOCTpaHEHHUE B IPUPOJIE,
dusznyecKrue 1 XUMUIECKIE CBOMNCTBA.
Kpyrosoport a3ora B mpupo/e.
AMMUaK, ero GU3NYECKue 1 XUMUIECKHE
CBOMCTBA, OJIyYEHHE U IPUMEHEHUE.
Conmn ammonusl, UX (PU3NYECKUE

1 XUMUYECKUE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI
AMMOHMUSI.

A30THast KUCJIOTA, €€ MOJy4YeHHE,
(du3nuecKkre 1 XMMUYECKHE CBOWCTBA
(oOurue kak MpeacTaBUTENS Kilacca
KHUCJIOT U crieniupruyeckue).
lcrionb30BaHWE HUTPATOB U COJIEH
AMMOHHS B KQUe€CTBE MUHEPATHHBIX
yno0peHnii. XMMUYECKOE 3arpsi3HEHHE
OKPYKArOIIEU CPEIBI COCTUHEHUAMU
a30Ta (KUCIIOTHBIE JOXKIH, 3arps3HEHUE
BO3]lyXa, TOYBBI U BOJOEMOB).
Docdop, aoTponHbie MOIU(DUKAITUN
docdopa, puzndyeckre 1 XUMUYECKHUE
cBorictBa. Oxcua gocdopa (V)

u hochopHas kucioTa, GPU3NIECKUE

OOBACHATH 001IIME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWMCTB JIEMEHTOB
\/A-Ipyniibl 1 UX COETMHEHHUI C yYETOM
CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (PU3NIECKUC

U XUMHUYECKUE CBOWCTBA MPOCTHIX
BEILIECTB a30Ta U (ochopa u ux
COeIMHEHMI (aMMHUaka, CoJieii aMMOHUS,
Q30THOW KHUCJIOTHI, HUTPATOB, OKCHJIA
docdopa (V) u pochopHOl KUCTOTHI,
¢dbocdaroB), cmocoObl UX MOTYUCHHUS,
MpPUMEHEHNE U 3HAaYCHHE B TIPUPOJIE

U JKU3HH YEJIOBEKA.

Onpenenatbs HOHBI aMMOHUS U (pocdat-
WOHBI B paCTBOpE.

OOBACHATH CYIIHOCTh SKOJIOTHUECKHUX
mpo0JieM, CBSI3aHHBIX C HAX0XKICHUEM
coeMHEeHMH a3oTa u ochopa

B OKPY’KAIOIIEH Cpee.

[[1arrpOBaTh M OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBHI, IPOBOUTH HAOTIOACHHUS,
nenaTh BBIBOJIBI IO pe3ysibTaTaM
HKCIIEPUMEHTA TIPH MTPOBEICHUH
1a00paTOPHBIX OMBITOB U MPAKTHUECKON
paboTHI.

CrnenoBath npaBuaM O€30MacHOM
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M XMMUYECKUE CBOMCTBA, MOJIYYCHHE.
crionp3oBanue (hochaToB B KaueCcTBE
MUHEpaIbHBIX YI0OpEHUH.

Xumuueckuii IKcnepumenm:
/[emoncmpayuu:

O3HakomileHHE ¢ (PU3UUECKUMU
CBOMCTBaMH a30Tta, (hochopa u ux
COEMHEHUH (BO3MOXKHO HCIIOIb30BaHHUE
BUJIcOMaTEpHaIOB). O3HAKOMIIEHHUE C
oOpa3ziaMu a30THBIX U PocHOpHBIX
y100pEHUH.

[loyyenue, coOupanue, pacrio3HaBaHUE U
M3y4EeHUE CBOMCTB aMMUaKa.
B3anmoielicTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHCJIOTHI C MEbIO (BO3MOXKHO
VCITOJIb30BAHUE BUIEOMATEPHAIIOB).
JlabopamopHule onvimbi:

[IpoBeneHNEe KaUueCTBEHHBIX PEAKLU Ha
MOH aMMOHMS U PocdaT-1oH, U U3yUYEeHHE
MPU3HAKOB X MPOTEKAHUS.

I Ipaxmuueckas paboma

Ne 3: [lonyyeHne amMmmuaka, U3y4eHue ero
CBOMCTB.

Boiuucnenus:

[0 YPaBHEHUAM XUMUYECKUX PEAKIUI

paboTHI B JaOOpATOPUHU MPHU
MCITOJIb30BAHUN XUMHYECKOU MTOCY Il 1
000py10BaHUS.

[ Ipon3BOIUTE BBIYUCIICHHUS IO XUMHUYECKIM
ypaBHeHUsM. VICmiop30BaTh pH
BBITIOJTHCHUH YI€OHBIX 3aJaHUIA TEKCTHI
yaeOHHKA, CIIPABOYHBIC MATCPHATIBI
(MepUOANYECKYIO CUCTEMY XUMUYECKHUX
hinemeHnToB []. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUMN U
coJiel B BOJIE, DJIEKTPOXUMHUUECKUI Pl
HaIPSHKEHUI METAILIOB)
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2.4

Oobmas
XapaKTepUCTHUKA
XUMUYECKUX
DIIEMEHTOB
IVA-rpynmnsi.
Yrnepon

W KPEMHUU, U UX
COCTMHEHUS

OO6u1ast XapakTepUCTUKa AJIEMEHTOB
IVA-rpynmel. OcoOeHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIEHU
OKHUCJIECHUS.

Yriepo, auIoTpOITHEIE MO (DUKAITIH,
pacnpocTpaHEHUE B IPUPOJE,
(du3NYecKue U XUMHYECKHE CBOMCTBA.
Ancopomusi. Kpyrosopot yriepoaa

B IIPUPO/IE.

Oxcuppl yriiepojaa, ux pu3ndecKue

1 XMMHUYECKHE CBOMCTBA, JICHCTBHE

Ha KUBbIE OPTaHU3MBI, IOJTYYEHUE

Y IPUMEHEHUE. DKOJIOTUYECKHE
po0JieMbl, CBSI3aHHBIE C OKCHJIOM
yraeposa (IV), runoresa rmo6ansHOTO
MOTETUICHUS KJINMaTa, TapHUKOBBIN

dhdekr.

'YrojibHasA KMCJIOTa U €€ COJIK, UX

(dbu3nIecKre 1 XUMUYCCKHIE CBONCTBA,
MOJYyYE€HHE U IPUMEHEHHUE.
KauecTBeHHas peakius Ha KapOOHAT-
noHBI. Micnonp3oBanne KapOOHATOB

B OBITY, MEAUITMHE, POMBIIIIIICHHOCTH
U CEJIHLCKOM XO3SMCTBE.

[TepBOHAYaIbHBIC TTOHSITHS
00 OpraHMYECKHUX BEIIECTBAX KaK

0 COEJIMHEHMSIX yriepoja (MeTaH, 3TaH,

OOBsICHATH 00ILIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB

IVA-Tpynnel ¥ UX COEIMHEHUN C y4ETOM

CTPOEHUS UX aTOMOB.

XapakTepru3oBaTh GU3NUECKHEC

U XUMUYECKUE CBOWCTBA IPOCTHIX

BEILECTB YIIEPOJIa U KPEMHUS U UX

COEJIMHEHUI (OKCUOB YIJIEpOaa,

YTOJIbHOW KUCJIOTHI, KApOOHATOB, OKCU/JIA

KpEMHUS, KDEMHUEBOM KUCIIOTHI,

CUJIMKATOB), CIIOCOOBI UX MOJTYYEHUS,

MPUMEHEHUE U 3HAYEHUE B IPUPOJIE

W )KU3HU YEJIOBEKA.

OOBACHATD MPUUNHHO-CIIEICTBEHHYIO

CBS3b: CTPOEHHUE BEILIECTBA CBOMCTBA
IpPUMEHEHHUE - Ha IpUMepax

COCIMHEHUH YIJIEPOA U KPEMHHUSL.

Omnpenenstb KapOOHAT- U CUIMKAT-UOHBI

B PacTBOpE.

OOBACHATH CYITHOCTb SKOJIOTMUECKUX

npo0JieM, CBA3aHHBIX C HAX0XKJIEHUEM

YTJIEKHUCIIOTO Ta3a B OKPYKaroIIen

cpene.
[ToaTBepKaaTh 0COOCHHOCTH COCTaBa

OPraHUYECKUX BENIECCTB MPUMEPaAMHU
MPOCTHIX COSAMHEHUN (METaH, 3TaH,

DTUJICH, AETUIICH, 3TAHOJ, [JIULIEPHH,
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STUJIEH, AllETUJICH, STAHOJ, TJIMLEPHUH,
YKCYCHasl KHCJIOTA).

[ [prpoHBIE HCTOYHUKH YTIIEBOIOPOIOB
(yroJib, MpUPOAHBIH a3, HEPTH),
MPOIYKTHI X TIepepadoTKu (OCH3MH), UX
POJIb B OBITY U TIPOMBIIIEHHOCTH.
[loHsATHE O OMOTOTUYECKHU BaXKHBIX
BEILIECTBAX: KUpPaX, OeiIKax, yrieBojiax - u
WX POJIU B KWU3HU YEJIOBEKA.
MatepuaibHOE €TUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

KpeMHuii, ero pusndyeckrue u XUMHUIECKUE
CBOMCTBa, MOJyYCHUE U TPUMEHEHHUE.
Coenunenust kpeMHus B npupoje. Oomume
npeacrabieHus 00 okcuae kpemuus (1V) u
KPEMHHUEBOW KUCIIOTE.

Cunukarsl, UX UCIIOJIb30BAHUE B OBITY,
MEJIUIIMHE, TPOMBIIIIICHHOCTH.
BaxHelme CTpOUTENIbHbIE MATEPUAIIBI:
KepaMuKa, CTEKJI0, [IEMEHT, OCTOH,
kene300eToH. [TpobaeMbl 6e301macHoro
MCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepUaJioB B MOBCEIHEBHOM JKU3HHU.
Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

Mozenu KpUCTaIIIMYECKUX PEIETOK

YKCYCHasl KHCIIOTa), B3aUMOCBSI3b
HEOPraHUYECKUX COSAMHEHUN yTiiepoia u
OpraHUYECKUX BEIIECTB.

OmnuceiBaTh POJb OEIKOB, KUPOB U
YTII€BOJI0B B (DYHKIIMOHUPOBAHUH SKUBBIX
OpPraHU3MOB, COCTaB MPUPOIHBIX
MCTOYHUKOB YTJIEBOJOPOJIOB, HX POJIb B
OBITY U IPOMBILIJIEHHOCTH.

[IpoBOANTH BEIYHMCIICHUS 110 YPaBHEHUSAM
XUMHUYECKUX PEaKLIUM.

[[1aHUpOBaTh U OCYIIECTBIIATH HA
MPAKTUKE XUMAYECKUE IKCTIEPUMEHTHI,
[IPOBOANTDH HAOJIIO/IEHUS, 1€TaTh BHIBObI
MO pe3yJibTaTaM dKCIIEpUMEHTA MPU
[IPOBECHUH JJAOOPATOPHBIX ONBITOB U
MPaKTUYECKUX PabdoT.

CrnenoBaTh npaBuiiaM 0€30MacHON padOThI
B J1a00paTOpUU MPU UCTIOJIB30BAHUU
XUMHUYECKOH MOCY/IbI U 000pYAOBaHUS.
lcrionb30BaTh IPU BHITIOTHEHUH YI€OHBIX
3aJJaHUIl TEKCThl Y4eOHUKa, CIIPAaBOYHbBIE
matepuansl (Ileproanueckyro cucremy
XUMHUYECKHUX AaemeHToB 1. U.
MenpeneeBa, TaOJIUIYy paCTBOPUMOCTHU

KHCJIOT, OCHOBAHUM
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anmMasa, rpadura, QyiepeHa.
O3HaKOMIIEHHE C MTPOLIECCOM AJICOPOITUU
PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM MPOTHUBOTa3a.
O3HakoMJIEHHE C POAYKIIUEN CUIIMKATHON
npoMbIluIeHHOCTH (BugeomaTtepuaribi:
CUJIMKATHAsl TPOMBIIIUIEHHOCTB ).

Mopenu MOJIEKYJI OPTaHUYECKHUX BEILIECTB.
JlabopamopHuiti onvim:

[loyyenue, cobupanue, pacrio3HaBaHUE U
M3y4eHUE CBOICTB YIJIEKUCIIOrO rasa.
[IpoBeneHNE KAUECTBEHHBIX PEAKIINil Ha
KapOOHAT U CUITMKAT-UOHBI U NU3yUYCHUE
MPU3HAKOB UX MPOTEKAHMUS.

I Ipaxmuueckue pabomol:

Ne 4. [TosryueHue yriieKuciaoro rasa,
M3YYEHUE €T0 CBOWCTB.

No 5. Pelienre 3kCiepuMEeHTaIbHBIX 3a1a4
o TeMe «BakHelme HeMeTaJTbl U UX
COCTMHEHUSD.

Boiuucnenus:

M0 YPaBHEHUSM XUMHUYECKHUX PEAKITAN

1 COJIEN B BOJE, JIEKTPOXUMHUYECKAN PAJT
HaIPSHKEHUI METAIIOB)

Hrtoro no pazneny

25
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MeTaJJIbI U UX CoeANHCHUA

3.1

OO01mue cBoicTBa
METAIUIOB

OO611ast XxapaKTepUCTHUKAa XUMUYECKUX
HIIEMEHTOB - METAJUIOB Ha OCHOBaHUH MX
nosioxkeHus B [lepuonnueckoit cucrteme
XUMUYECKUX DJIEMEHTOB

JI.11. MenneneeBa M CTPOEHHUS aTOMOB.
Crpoenne  mMetaioB.  Mertamuueckas
CBs3b W METAJUTMYECKas KpHCTaJUTHUecKas
perieTKa.

DNEKTPOXUMUYECKUM PsiJl HATPSHKSHUIM
MeTauIoB. OU3HUYECKHE U XUMUYIECKUC
cBoiicTBa MeTasuioB. O0IIHE CIOcOObI
MOJTy9eHUS MeTautoB. [lorsTre o
KOPPO3HWH METAIIJIOB, OCHOBHBIE CTIOCOOBI
3aIUTHI KX OT KOPPO3UH.

CrnaBsl (CTalb, YYT'YH, JIOPATIOMUHHM,
OpoH32a) U X MPUMEHEHNE B OBITY U
MPOMBITIUICHHOCTH.

Xumuueckuii IKcnepumenm:
/[emoncmpayuu:

OOpa3Iel METAIIIOB | CIIaBOB. M3ydueHue
PE3yIHTATOB KOPPO3UU METAIIIOB
(BO3MOXHO HCIIOJIb30BAHHUE
BHJICOMATEPUAIIOB).

JlabopamopHvle onvimul. O3HAKOMIIEHHUE C
oOpasiiaMyu METaJJIOB U CIUIaBOB, UX

(bu3nIecKUMU

PackpbIBaTh CMBICIT U3y4aE€MbIX MOHATUN U
[IPUMEHSTH ATU MOHSTHS MPU ONTUCAHUU
CBOMCTB BELIECTB U UX MPEBPAILLCHUN.
OOBsICHATH 00LIE 3aKOHOMEPHOCTH B
M3MCHCHUH CBOWCTB DJICMEHTOB- METAJIOB
1 UX COSMHEHUN C YIETOM CTPOCHHS MX
aTOMOB.

XapaKkTepru30BaTh CTPOCHUE METAILIOB,
oO1mue puU3NIecKue U XUMUUECKHE
CBOIMCTBA METAJIJIOB.

XapakTepu3oBaTh O0IIME CIIOCOOBI
MOJIYYCHUS] METAJLIOB.

OnuceIBaTh CIIOCOOBI 3AIMTHl METAUIOB OT
KOPPO3HH.

CrnenoBaTh npaBuiiaM 0€30MacHOM pabOThI
B 1a00pAaTOPUU MPHU UCIIOIB30BaHUU
XUMUYECKOM MOCYAbl U 000PYIOBAHUS.
[[pon3BOANTH BBIUHUCICHUS IO YPAaBHECHUSM
XUMUYECKUX PEAKITHi, €CIIA OJIUH U3
PEareHTOB COACPKUT TPUMECH.
YyacTBOBaTh B COBMECTHOM paboTe B mape
VTN TPYTITIC.

lc1io1h30BaTh IPH BBITTOTHECHUH YICOHBIX

3a/IaHUHN TEKCThI YUYCOHUKA,

46




®denepanpHas padbouast mporpamma | Xumusi. 8-9 kmaccel (0a30BbIi YPOBEHB)

CBOMCTBaMH.

Buiuucnenus:

110 YPaBHECHUAM XUMHUUYECKUX PEAKIIHM,
€CJIM OJIMH U3 PEareHTOB COACPKUT
pUMecH

cripaBouyHbIe MaTepuaisl ([lepuoanueckyro
CUCTEMY XMMHUUYECKHUX dJieMeHTOB /I, .
MenpeneeBa, TaOIUILy PaCTBOPHUMOCTH
KHCJIOT, OCHOBAHMHU U COJICH B BOJIC,
PIEKTPOXUMUYECKUM PsIi HAPSKEHU I
METaJLIOB)

3.2

Baxgenmmne MeTauIbl
U UX COCIUHEHUSI

16

[[{e104yHbBIe METAJLIBL: IIOJIOKECHHUE B
[leproan4eCcKOi CUCTEME XUMHUYECKHUX
hineMmeHToB /.. MenaeneeBa, CTpoeHHE UX
ATOMOB, HAXO0XKJICHUE B IPUPOJE.
Du3NYECKre U XUMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U kanus). Okcuabl 1
TUIPOKCUABI HATpUA U Kanus. [Ipumenenune
[I€JI0OYHBIX METAJIJIOB U X COCUHCHUMU.
[[{enoyno3eMenbHbIE METAJIJIBl MATHUM 1
KaJIbIIMH: TTOJIOKEHUE

B [leprognueckor cucteMe XUMUYECKUX
hnemeHToB [[.U. MenaeneeBa, CTpoeHHE UX
aATOMOB, HAX0KJCHUE B IPUPOJIE.
Du3NYECKUEe U XMMHUYECKUE CBOMCTBA
MarHus U Kaablins. Baxkaelme
COEMHEHUS KalblUs (OKCUI, TUAPOKCUI,
cosin). KeCTKOCTb BOJIbI M CIIOCOOKI €€
YCTPaHEHUS.

ATIOMUHMI: TIOJIOKCHHUE B

[lepuoauueckom cucreme

OOBsICHATH 00LIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB- METAJIIOB
U UX COCUHEHUH B IpyNnax ¢ y4eToM
CTPOEHHUA UX aTOMOB. XapaKTepU30BaATh
(du3nyeckrue 1 XuMUYECKUE CBONWCTBA
MPOCTBIX BEIIECTB METAJJIOB U MX
COEIMHEHU (OKCUIOB, TUPOKCHUIOB,
coJieit), ClocoObl UX MOTYUYEHUS,
MPUMEHEHUE U 3HaYEHUE B IPUPOAE U
PKU3HH YEJI0BEKA.

'Y cTaHaBIMBAaTh IPUYMHHO- CIEACTBEHHYIO
CBS3b: CTPOEHUE BEILECTBA CBOMCTBRA
[IPUMEHEHUE - HA IPUMEPAX U3y4aeMbIX
BEILECTB.

Pacro3HaBaTh C IOMOLIBIO KaUECTBEHHBIX
peaklnii HOHbI METAJUIOB: MarHus,
KaJIbLIMS, aIFOMUHMS, LIMHKA, sxerne3a (1) u
kenesa (111), meau (11).

Jloxa3bIBaTh aM(pOTEPHBII XapakTep

OKCHUIOB U THAPOKCHUAOB A IFOMHUHUA
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XUMUYECKUX DJIEMEHTOB
JI[.11. MeneneeBa, CTpOEHHE aTOMa,
HaxoXJ1eHue B npupojae. dusnueckue u
XMMUYECKHE CBOMCTBA A TFOMUHHSI.
AM(OTEpHBIE CBOMCTBA OKCUA U
TUAPOKCUIA AITFOMUHUSL.

JKeneso: nonoxenune B [lepuonnueckon
CUCTEeME XUMHUYEeCKUX AnemeHnToB [[.U.
MeHieneeBa, CTpOEHHUE aTOMa,
HaxoXJIeHue B nipupojae. dusnueckue u
XUMUYECKHE CBOMCTBA KeJe3a.

Oxcuipl, rTuapOKCHabI U cou xenesa (11) u
kenesa (I1I), ux cocras, cBoiicTBa 1
MOJTy4YCHHE.

Xumuueckuit Ixcnepumenm:
/[emoncmpayuu:

Oco0eHHOCTH B3aMMOJICHCTBUSI OKCHIA
KaJIBIIUS ¥ HATPHUS C BOJAON (BO3MOKHO
MCIT0JIb30BAHUE BUICOMATEPUATIOB).
OxparmuBaHye IJIaMEHU HOHAMH HATPHS,
KaJIAs ¥ KaJIbIUS (BO3MOYKHO
MCITOJIb30BAHUE BUICOMATEPUATIOB).
lcciaenoBanue CBOMCTB )KECTKOM BOJBI.
[Iporiecc ropeHus xeie3a B KUCIOPOIe
(BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB).

Y IUHKA.
[[maHnpOBaTH U OCYLIECTBIATH HA
[MPAKTUKE XUMHUYECKUE SKCTIEPUMEHTHI,
MPOBOJIUTH HAOIIOACHHUS, JI€TIaTh BBIBOIbI
10 pe3yJIbTaTaM dKCIIEPUMEHTA MIPU
[POBEICHUH JTAOOPATOPHBIX OMBITOB U
MPaKTUYECKUX paldoT.

CnenoBath npaBuiiaM 0€301acHON paboOThI
B J1a00paTOpUU MpU UCIIOJIB30BAaHUU
XUMUYECKOU MOCYAbl U 000PYJOBaHUS.

[ [pOU3BOANTH BBIUNCICHUS 10 XUMUYECKUM
YPaBHEHHUSIM. Y 4aCTBOBATh B COBMECTHOM
paboTe B mape WM rpymie.

BrIcTpanBaTh pa3BepHYyThIE TNCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOM Ha MH(POPMALIHIO
13 yueOHHUKa U CIIPAaBOYHBIX MaTepUasoB,
PAMOTHO HCMOJIb30BAaTh N3y4YECHHBIN
MOHATUMHBIN anmnapar Kypca XUMUU
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JlabopamopHvie onvimbi:

[IpoBeneHre KaUeCTBEHHBIX PEaKIuil Ha
MOHBI (MarHus, Kaubllysl, aTFOMUHUSI,
nuHKa, xenesa (II) u xxenesa (I111), meau
(IT), onmucanue NMpU3HAKOB MX MPOTEKAHUS.
HccnenoBanre aM(pOTEpHBIX CBOWCTB
CUJIPOKCHUAA ATIOMUHUS U THIPOKCHUAA
[IUHKA.

I Ipaxmuueckue pabomui:

Ne 6. JKecTKOCTh BOJIBI M1 METOJIBI €€
YCTpaHEHUs.

No 7. Pelienre 3KkCiepUMEHTAIbHBIX 33124
1o Teme «Baknelnmme MmeTaniabl U UX
COCITUHECHHUS.

Boiuucnenus:

M0 YpPaBHEHUSAM XUMUYECKUX PEaKIIUH,
€CJIM OJIMH M3 PEarcHTOB JaH B N30BITKE
WJTA COJICPIKUT IPUMECH;

MaCCOBOM JI0JTM BBIXOJ1a MPOAYKTA PEAKIIUU

WTtoro no pazneny 20
XUMHSA M OKPYKAOIIAA cpea
4.1 Xumus 3 BerecTBa 1 MaTepuansl B IOBCEAHEBHOW [XapaKTepU30BaTh POJIb XUMUHU B

U OKpYXKarolas cpea

KU3HU YeloBeKa. be3omacHoe
UCIIOJIL30BAHUE BEIIECTB U XUMHUUECKUX

peaxiuii B ObITy. [lepBas momors

paznuYHbIX chepax AesTeTbHOCTH JIIOIEH,
OCHOBHBIE BEILIECTBA U MaTEPUAJIbL,

IMPUMCHSICMBIC B JKU3HU
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pY XUMUYECKHUX 0KOTaX U OTPABIICHUSX.
XVMHUYECKOE 3arpsi3HEHUE OKpYKarolen
cpenbl (mpeaenbHas A0MyCcTUMas
KOHIIEHTpAaIs BeulecTB. Posib XuMuu B
PELIEHUH 3KOJIOTHYECKHUX MTPOOJIEM.
Xumuueckuit Ixcnepumenm:
/[emoncmpayuu.

3ydyeHne 00pa3LioB MaTepuaioB (CTEKIO,
CILJIaBbl METAJIJIOB, IOJIMMEPHBIE
MaTepHuabl)

COBPEMEHHOTO YeJIOBEKA.
OOBIACHATD yCIIOBUS 0€30I1aCHOTO
WCITOJIb30BAHUS BEIIECTB U XUMUICCKUX
peakiuii B OBITY.

AHaTU3UPOBATh U KPUTHICCKU OIICHUBATH
WH(OPMAIUIO O BIMSHUU
MPOMBIIIVICHHOCTH, CEJIbCKOTO XO3sIICTBA,
TPAHCIIOPTA U JIp. Ha COCTOSTHHE
OKPY’KarOIIEH CPEIBI.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIIb MPU
XUMUYCCKUAX 0)KOTaxX M OTPABJICHUSX.
[IpuHuMaTh ydyactue B 00CYKIECHUU
npoOJieM XUMUYECKON U AKOJIOTUYECKOM
HAIPaBJICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3ULIMIO 0 Mpo0JeMe U
npeaaraTh BO3MOXKHBIC TTYTH €€ PEIICHUS

HToro mo pasneny: 3
PesepBHOE BpeMs 3
OBUIEE YNCJIO YACOB 68
10 [TPOTPAMME
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HNEPEYEHb (KOJUP®UKATOP) PACIIPEJEJEHHBIX IO KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM TIPOI'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30BAHUSA U DJIEMEHTOB COJAEPKAHUS IO XUMUU

B (denepanbHbIX M pernOHAIBHBIX TPOLEAYpax OIEHKM KadecTBa OOpa30BaHMUS
HCIIOJIB3YETCSl TIEPEUCHb (KOAM(PUKATOP) paCIPEACIICHHBIX 10 KjaccaM MPOBEPSIEMBIX
TpeOOBaHWI K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENbHOW MPOrpaMMbl
OCHOBHOTO 00111er0 00pa30BaHUs U 3JIEMEHTOB COJICP>KaHUS IO XUMHUH.

8 KUIIACC

IIpoBepsieMble TpeOOBAHUS K Pe3y/IbTATAM OCBOEHHSI OCHOBHOM 00pa3oBaTeJbHOM
MPOrpamMMmabl

[IpoBepsiemMble PEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM

Kon
o0Opa3zoBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHus

IPOBEPSIEMOTO
pe3ynbTaTa

1 [To Teme: «IlepBoHaYaNbHBIE XUMUYECKHAE OHSATHS

1.1

PACKPBIBATh CMBICJI OCHOBHBIX XUMUYECKUX TTOHSATHI: aTOM, MOJIEKYJIa,
XUMHUYECKHUN AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS 1 HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs
1 MOJICKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca,
MaccoBasi JIOJIi XMMHUYECKOTO JJIEMEHTAa B COCIWHEHUH, MOJSIPHBIN
o0beM, XHMHUYECKash peaklus, KiIacCuPuKanus peakiuii: peaxiuu
COCIUHEHMSI, PEAKINH Pa3JI0KEHUS, PEaKIMN 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- W DHJIOTEPMHUYECKHE PpEaKIUu, TerioBo »ddekT
peakiuu, pacTBOp, MaccoBas JOJds  BemiecTBa  (TPOIICHTHAs
KOHIIEHTpAIHs) B pacCTBOPE

1.2

UJIIIOCTPUPOBATh B3aUMOCBA3bL OCHOBHLBIX XHMHYCCKHX MOHATUM U
[IPUMCHSATH OTHU IMOHATHUSA ITPHU OINMMCAaHHUHN BCHICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3 WCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJUKY JJi COCTaBieHUS GopMy

BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN

1.4

PACKPBIBATb CMBICJI 3dKOHOB COXpPAaHCHUA MACChl BEHICCTB, ITOCTOAHCTBA
COCTaBa, aTOMHO-MOJICKYJIAPHOI'O YUCHHMA, 3aKOHA ABOF&JIpO

1.5 OIIPCACIIATE BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCIMHCHUAX
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1.6

KIacCU(PUITMPOBATh XUMHUYECKHE peaknuu (10 YUCIYy M COCTaBy
Y4aCTBYIOIIHUX B PEAKIIMU BEILIECTB, [0 TEIIOBOMY 3(PdeKTY)

1.7

BBIUKCIISITh OTHOCUTEIBHYIO MOJEKYJSIPHYO W  MOJISIPHYIO MAacChl
BCILIECTB

1.8

BBIYHCIIATH MAaCCOBYIO JIOJIO XHUMHYECKOTO JJIEMEHTa 1Mo (opmyse
COCUHEHUSI,

1.9

BBIYMCJIAITh MaCCOBYIO JOJIFO BEIICCTBA B paCTBOPC

1.10

MPUMEHSATh €CTeCTBCHHO-HAYyYHBIE METOJBI MO3HAHUS - HAONIOJCHHE,
M3MEpEeHre, MOJCIUPOBAHUE, SKCIEPUMEHT (peaibHbIN U MBICIICHHBIN )

[1o Teme: «Baxkuenmue IMPCACTABUTCIIN HCOPIraHNYCCKUX BCIICCTB»

2.1

PAaCKpPBIBATh CMBICJI OCHOBHBIX XMMHWYCCKUX MMOHSITHH: OKCH I, KHCJIOTA,
OCHOBAaHUC, COJIb

2.2

ONpENENATh NPUHAMIEKHOCTh BEIIECTB K OMNPEIEICHHOMY KJlaccy
COEeIMHEHHI 1o (hopmyIam

2.3

KHaCCI/I(bI/I]_II/IpOBaTB HCOPIraHNYCCKHNC BCIICCTBA

2.4

XapaKTepU30BaTh (OMUCHIBAThH) O0IIME XUMUUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIacCOB,  TMOJATBEPXkAAs  ONUCAHWUE  NIPUMEpAMU
MOJICKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX pEaKIUi

2.5

[IPOTrHO3HUPOBATH CBOMCTBA BCIICCTB B  3aBHCHUMOCTH OT HX
KAQ4YCCTBCHHOI'0O COCTaBda, BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHUX
HpGBpaIHCHI/Iﬁ B pa3JIMYHLIX YCJIOBHAX

2.6

CIEIOBATh IpaBWIaM I[OJb30BAHUS XHWMHYECKOM TOCYyAOM H
nmabopaTOpHBIM O0OpYAOBaHUEM, a TakXKe IMpaBuUjaM OOpallieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIUSMHU 1O BBIOJIHEHUIO
MabOpaTOPHBIX XUMHUYECKHX OIBITOB MO TOJYYEHHIO U COOMPaHUIO
ra3000pa3HbIX BEHIECTB (BOAOPOJa W KHCJIOPOJA), MPUTOTOBJICHUIO
PACTBOPOB C OIPEICIIEHHON MaCCOBOM J10JIEM pPACTBOPEHHOTO BEILIECTBA,
[JIAHUPOBATh W  TMPOBOAWTH XHUMHYECKHE  OKCIIEPUMEHTHI  TIO0
pacrio3HaBaHWIO PACTBOPOB IIEJOYEH W KHUCIOT C  TOMOIIBIO
WHIUKATOPOB (JTakMyc, heHoN(TaNIenH, METUIIOPAHK U IPYTHE)

2.7

[MPOBOJUTL PACYCTHI 11O YPABHCHHIO XUMHUYECKOM pCaKin

[Io Tteme: «llepuomnueckuit 3akoH u Ilepuogmueckas cucrema
xuMmudeckux anemeHtoB J[.M. MenneneeBa. CTpoeHHE aTOMOB.
Xumuueckast CBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIAN

3.1

PACKPbIBATb CMBICJI OCHOBHBIX XHMHWYCCKHX MOHSITHH: AApPO aTroma,

DIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalh, paauyC aToMa,
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XUMHWUYCCKas CBA3b, IIOJIApHAd W HCIOJIpHAasA KOBAaJICHTHAs CBA3b,
DJICKTPOOTPpUIATCIIBHOCTh, HOHHAA CBA3b, HOH, KATUOH, AHHUOH, CTCIICHb
OKHCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKHUC 3JICMCHTEI

3.3

ONKCHIBaTh U XapaKTepH30BaTh TabmuuHyo (opmy Ilepuoamueckoit
CUCTEMbl XHUMHUYECKMX OJJIEMEHTOB: pa3inyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpynma)» u  «mobouHas mnoxarpymma (B-rpymma)y,
«MaJble» U «OOJIbIINE» TEPUOIBI

3.4

packpsiBath cMbica Ilepuomnueckoro 3akona .M. MeHnneneena:
IEMOHCTPUPOBATh ITOHUMAHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIOKEHUS B [leproanueckon cucreme

3.5

COOTHOCUTh  OOO3HAUEHMs, KOTOpble HMMEIOTCSI B  TaOJuIe
«Ilepnoanueckas cucremMa XUMUYECKUX AJIIEMEHTOB

JI.. MenneneeBa» ¢ YNCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX DJEMEHTOB (COCTaB M 3apsja  sAapa, o0Illee Yucio
DIIEKTPOHOB U PACIpPENEICHHUE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATh CTCIICHD OKHUCJICHHA 3JICMCHTOB B 6I/IHapHBIX COCIMHCHUAX

3.7

OTpENENsTh BUJl XUMUYECKON CBsI3W (KOBAJICHTHAas M WOHHAs) B
HEOPraHUYECKUX COCIMHEHMSIX

IIpoBepsieMble 3JIEMEHTBI COJIEPKAHUS

Kon [IpoBepsieMblii DJIEMEHT COJIEPKAHUS
1 [lepBOHaYaIbHBIE XMMUYECKUE TOHSATUS

11 [IpeqmeT xumun. Posib XMMUM B )KU3HU YEJIOBEKA. XUMHUSI B CHCTEME HayK.
Tena u BemecTBa. GU3NYECKUE CBOMCTBA BEHIECTB. ATPETaTHOE COCTOSIHUE
BCIIICCTB

12 [TonsTre o MeTo1aX ITO3HAHMS B XUMUH. YncThle BemiecTBa 1 cMecH. CITOCOOBI
pa3IeIICHUs] CMECEU

1.3
ATOMBI M MOJEKYJbl. XHUMHUYECKHE »3JIeMEHTbl. CHMBOJIBI XHUMHUYECKHX
p1eMeHTOB. [IpocThie U C0XKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4  Xumunueckas popmyiia. BaieHTHOCT, aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH

ITOCTOSAHCTBA coCTtaBa BCUICCTB. OTHOCHTEIbHAS aTOMHas Macca.
OTHOCHUTENbHAS MOJICKYJIpHAsA Macca. MaccoBas J0JIA4 XHMHYCCKOI'O
DJICMCHTA B COCAMHCHHUH
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1.5

KonugecTtBo BemecTsa. Monb. MonsipHast macca. B3anMocBsI3b KOJIM4ECTBa,
Macchl M YHClIa CTPYKTYPHBIX €IMHHMI] BemiecTBa. Pacdersl mo ¢dopMyiam
XUMHAYECKUX COCTUHEHUN

1.6

du3znyueckre U XUMHUYECKHUE SIBJICHUS. XUMHUYECKasi peaKIus U ee MPU3HAKH.
3aKOH  COXpaHEHHsS  MacChl  BEIIECTB.  XHUMHYECKHE  ypaBHEHUS.
Krnaccudukanus XUMHUYECKUX  peaknuid  (COSOUHEHUsS, Pa3lIoKCHHUS,
3aMeleHns, 0OMeHa)

1.7

XUMUYECKUN OJKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW IIOCYAOW, C
npaBujIaMu pabOTHI B 1aOOpPaTOPUU U pueMaMu oOpallieHus ¢ 1ab0paTopHbIM
000pyZJOBaHUEM, W3YYEHHE U ONHCaHHe (PU3MUECKUX CBOWCTB 0Opa3LoB
HEOPraHMYEeCKUX BEUIECTB, HaOmoneHHe (uanyeckux (TUIaBIEHHE BOCKa,
TasHUE JIbJ]a, PACTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHACHCALUs BO/bI) U
XUMUYECKUX (TOpeHHEe CBE€YM, NPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aUMOJEHCTBUE Mela ¢ KUCJIOTOM) SIBJICHWM, HAOMIOJEHHE U OINHCaHUE
OPU3HAKOB TNPOTEKAHMSI XMMHYECKHMX peakuuil (pas3ioeHue caxapa,
B3aUMOJICHCTBUME CEPHOM KHUCIOTHI C XJIOPHAOM Oapusi, pa3loKeHUE
runpokcuia meau (I1) mpu HarpeBaHNM, B3aMMOIEHCTBHE JKeje3a C pacCTBOPOM
comu Mmenu (II), mzyueHue cnocoOOB pazjeneHus cMmeceid (C MOMOIIbIO
MarHuTa, (UIbBTPOBaHWE, BbINApHBAHUE, AUCTHILLALUA, Xpomarorpadus),
OPOBEJACHUE OYMCTKM TIOBAPEHHOM COJHM, HAONIOJICHHE U  OINHCaHUE
pEe3yNbTaTOB MPOBEACHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS
MaccChl, CO3/IaHue MOJIEJIeH MOJIEKYT (IIapOCTEPKHEBBIX )

BaxxHeilmme npecTaBUTeNIM HEOPraHMYECKNUX BEIIECTB

2.1

Bo3nyx - cmech razoB. CoctaB Bo3ayxa. Kuciaopon - aineMeHT W mpocToe
BelecTBO. HaxoxaeHune kuciaopoaa B npupoje, Gu3ndeckue U XUMUIECKHe
cBoiicTBa (peakuuu ropenus). Oxcuzsl. [Ipumenenue kuciaopona. CrocoOsl
MOJTYyYEHUs] KUCIOpOJia B J1Ta0OpaTopuu W MPOMBINUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H - auioTporiHas MoAuGUKaIUS KUCTopoa

2.2

TeroBoit 3P heKT XUMUYECKON peakinu, TEPMOXUMHUYECKUE YpPaBHEHUS,
DK30- U SHIOTEPMHUYECKUE PEaKIuU. TOIIMBO: Yrojb U METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

Bopaopon - asieMeHT 1 nipocToe BemecTBo. Haxoxienue Bojiopoaa B Ipupoe,
dbu3uYecKkre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOOBI MOJy4YCHUS.
KucaoTel 1 cou

2.4

MoutsipHbIi 00BeM Tra30B. PacyeTsl 0 XUMUYECKUM YPaBHEHUSIM

2.5

dusnyeckre CBOMCTBA BOAbl. Bojga kak pacTBoOpuTelb. PacTBOpHI.
HaceileHHbIe 1 HEHACBIIIEHHBIE PACTBOPBI. PAaCTBOPUMOCTH BEIECTB B BOJIE.

MaccoBas J0JIA BEIIECTBA B PaCTBOPC. XHUMHYECKHE CBOMCTBA BOJBI.
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OcHoBaHusA. Ponp pacTBOpoOB B MpHUpOJE U B KU3HU yeroBeka. Kpyrosopor
BOAbl B IMpUpOAE. 3arps3HEHUE MNPUPOAHBIX BOA. OXpaHa H OUYHCTKA
MPUPOIHBIX BOJ

2.6 Knaccudukanus neopranuueckux coeauHeHuil. Oxcuanl. Kimaccudukanms
OKCHUJIOB: cojicoOpasyroniue (OCHOBHBIC, KHCJIOTHBIC, aM{OTEepHbIE) U
HecosieoOpasyromue. HoMeHnknarypa okcuaoB. Pu3ndeckue U XUMHUYECKUE
CBOMCTBA OKCHUIOB. [lomydeHnne okCcuaoB

2.1 OcunoBanus. Kiaccudukanus OCHOBaHMMN: IIEJTOYM U HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKHE U XUMAUYECKUE CBOMCTBA
ocHoBaHui. [lomydyenne ocHOBaHUN

28 KucnorsL. Knaccudukanusa kucinor. Homenkinarypa kucioT. @uznyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCcTM MetayuioB H.H. bekerosa.
[losydeHue Kuciaor

29 lcom. Homenknatypa comneil. ®u3ndeckue U XMMUYECKUE CBOKMCTBA COJIEH.
[lonydenue coie

2.10 [['eHernyeckas CBSI3b MEXIY KJacCaMHU HEOPTAaHHUECKUX COSAMHEHHUN

2.11

XUMHAUYECKUM OKCIIEPUMEHT: KAayeCTBEHHOE OIPEICIICHUE COJEpKAHUSA
KHUCIIOpOJia B BO3AYXE, MOJIyYeHHE, COOMpaHue, paclio3HaBAaHUE U U3yUEHUE
CBOMCTB KHUCIIOpOAa, HAOIIOAEHUE B3aUMOAECICTBUS BELECTB C KUCIOPOJIOM U
YCJIOBUSI BOSHUKHOBEHUS M MPEKpalieHus: ropeHus (moxapa), 03HaKOMJICHHUE
c oOpa3laMy OKCHJOB M OIMCAaHUE WX CBOMCTB, MOJy4eHHE, COOMpaHHeE,
pacrio3HaBaHWE U U3YyYECHHE CBOWMCTB BOJOpPOJa (FOpPEHHE), B3AMMOACIHCTBUE
Bogopona ¢  okcuaom Meau  (II)  (BO3MOXHO  HCHONB30BaHHE
BHJICOMATEPUAIIOB), HAOIIOJEHNE 00Opa3Il0B BEIIECTB KOJIMYECTBOM 1 MOJIb,
MCCIIEIOBAaHUE OCOOEHHOCTEM  PacTBOPEHHsS BEUIECTB C  Pa3IMYHON
PAaCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OIPEIECIEHHOM MAacCCOBOWU
TOJIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJICMCTBHE BOJBI C METaJIaMHU
(HaTpyeM # KajblKeM) (BO3MOXHO HCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),
ONpPENECICHUE PACTBOPOB KHUCIOT M WIEJIOYEN C MOMOUIBKO WHIUKATOPOB,
UCCJIeIOBAaHUE O0pAa3[0OB HEOPraHMYECKUX BEUIECTB Pa3IMYHbIX KJIACCOB,
HAOII0/ICHUEe W3MEHEHUsSI OKPAaCKM HWHIMWKATOPOB B PAaCTBOpPAaX KHUCIOT U
miesniove, uzydyenue B3aumosenctsus okcuaa meau (I11) ¢ pactsopom cepHoit
KUCJIOTbI, KHUCJIOT C METaUlaMH, PEAKUUN HEUTpAIM3alUu, IOJy4YCHUE
HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHHE OJIHOTO METajla APYTUM U3
PacTBOpA COJIM, PEIIEHUE IKCIIEPUMEHTAJIbHBIX 3aJ1a4 110 TeMme «BaxHeunime
KJIACChl HEOPTAHUYECKUX COCIUHEHUI
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[lepuonnueckuii 3akoH u Ilepuoanyeckas cucreMa XUMUYECKUX 3JIE€MEHTOB
JI.1. MenneneeBa. CtpoeHre atoMoB. XuMudeckasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIC PEAKIINU

3.1

[lepBble MOMBITKA KIACCU(PUKALNUKA XUMHUYECKUX dJeMeHTOoB. [loHsTHE O
rpynnax CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U HIETOYHO3EMEIbHBIE METaILIBI,
rajJloreHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIE 00pa3zyioT amQpoTepHbIC
OKCH/JIbI Y TUIPOKCH/IBI

3.2

[Tepunoanyeckuii 3akoH. [leproanyeckass cUCTEMa XUMHYECKUX DJIEMEHTOB
JI.1. MenneneeBa. KopoTkonepuoanas u ATUHHONEpPHOAHAs (HOpMBI
[lepuoanueckor cucTeMbl XUMHU4YECKUX d3eMeHToB .M. Menneneena.
[lepronel u rpynmnsl. OU3NYECKUN CMBICIT MOPSAIKOBOIO HOMEpPA, HOMEPOB
[epuoJa 1 rPyIIibl JJIEMEHTA

3.3

Crpoenne atomoB. CoctaB aTOMHBIX snep. M3oTonsl. Dnexktponsl. CtpoeHue
HIIEKTPOHHBIX 000JIOYEK aTOMOB MeEpBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
[lepnonnueckoi cuctemsl .M. MenaeneeBa. XapakTepUCTUKA XUMUYECKOTO
SJIEMEHTA 110 €ro noJiokeHuto B [lepuoanueckoit cucreme J1.1. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHMsI pajuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWCTB MO TpyNmaM M NEPHOJAM.
3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CHCTEMbI XUMUYECKHUX
DJIEMEHTOB JUIA pa3BUTHUS Hayku U npakTuku. .M. Mennenees - yueHblld U
rpa’KJaHUH

3.5

Xumuyeckass cBsizb. KoBaneHTHass (TojisipHas W HEMOJISIpHAsi) CBS3b.
DIJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31€MEHTOB. IOHHAas CBA3b

3.6

CrerneHn OKHUCJICHHUA. OKHUCIUTEIILHO-BOCCTAHOBUTEIIHLHBIC PCaKIunun.
HpOHGCCBI OKHCJICHUS M BOCCTaHOBJICHHUA. OKMCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN OSKCIEPUMEHT: H3y4deHHe OOpasIoB BEIIECTB METAUIOB U
HEMETAUIOB, B3aUMOJICHCTBUE THUJIPOKCHJIA IIMHKA C PACTBOPAMHU KHUCJIOT U
IEJI0YEN, IPOBEICHUE ONBITOB, MILTFOCTPUPYIOIIUX ITPUMEPBI OKUCIUTEIIBHO-

BOCCTAHOBUTEJBHBIX PEAKINN (TOPEHHE, PEAKIIUH PA3I0KEHUS, COCTUHEHUS )
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9 KUIIACC
IIpoBepsieMble TpeOOBAHUS K Pe3y/JIbTATAM OCBOEHHSI OCHOBHOM 00pa30oBaTeJIbHOM
NMPOrpaMMblI
Kox [IpoBepsiembie MpeIMETHBIE PE3YJIBTAThl OCBOCHUSI OCHOBHOM
HPOBEPAEMOTO o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30oBaHuUs
pe3ynbTara
1 [1o Teme: «BemiecTBO U XUMHUYECKAs PEAKIIHSI
11 PacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TMOHSATUI: pPacTBOp,
DICKTPOJUTHI, HEIJEKTPOIUTHI, SJIEKTPOIUTHYECKAs JTUCCOIMALINS,
peakiMi HOHHOTO OOMEHa, KaTajau3aTrop, XUMHUYECKOE paBHOBECHE,
oOpaTumble 151 HeoOpaTUMBbIE peaKIuu, OKHCJIMTEIBHO-
BOCCTAHOBUTEJBHBIE  PEAKIMU,  OKHUCIUTENIb,  BOCCTAHOBHTEIIb,
OKHCJICHME W  BOCCTAHOBJIEHWE, aJUIOTpomnus, aM(OTEPHOCTb,
XUMUYeCKass  CBs3b  (KOBAJICHTHAs, HWOHHAsA, MeETaJUIMnyecKas),
KpUCTAININYECKAs! PENIETKA, CILIaBbl, CKOPOCTh XUMHUUYECKON pEaKIIUU
1.2 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHITUU H
[MPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI
1.3 COCTaBJIATh YPABHEHUS DJIECKTPOJUTUUYECKOW JUCCOIMAIUU KHUCIIOT,
[IEJI0YE€d M COJIEM, TOJHBIE M COKPAILCHHBIC YPAaBHEHUS pEaKUUn
MOHHOTO OOMEHa
1.4 .
PacKpbIBaTh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIIHHBIX PEAKIIUiL
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIHi
1.5 MPOBOJIMTH PACUETHI [0 YPABHEHUIO XUMUYECKOW peaKkuu
2 :
[lo Temam: «Hemeramnel m ux coeguHeHus» W «MeTamnel U UX
COEIMHEHHUSD)
2.1
XapaKTepHU30BaTh (OMUCHIBATH) O0IHE U CHCIUPUIECKUEC XUMUICCKIE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, IMOJTBEP}KIAs OIMKHCAHUE
npUMepaMy MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKUX peaKIun
2.2 COCTaBJIATh YPaBHEHMS PEAKIMNA, MOATBEPKIAOUINX CYIIECTBOBAHUE
FEHETUYECKOUN CBS3U MEXy BEIIECTBAMU PA3IUYHBIX KIaCCOB
2.3 MPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MOXKHOCTH TPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUI B Pa3IUYHBIX
YCIIOBUSX
2.4 . .
cleoBaTh MpaBWIaM  TMOJIb30BAHUS XUMHMUYECKOW TOCYAOM U
abopaTOPHBIM 000PYAOBAaHUEM, a TAKKE MPABUIIAM OOpallleHus
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C BEIICCTBAMH B COOTBETCTBUHM C HWHCTPYKIUSMHU IO BBHITIOJTHCHHIO
1a00pPaTOPHBIX XWMHUYECKHX OIBITOB MO TIOJYYCHHIO W COOMPAHHIO
ra3000pa3HBIX BEMIECTB (AMMHAKa U YTICKHUCIOTO Ta3a)

2.5 MPOBOJUTh PEAKIMM, TOJATBEPKAAIONIME KayeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACMO3HABaTh OMBITHBIM IyTEM XJIOPHI-,
OpomMuna-, wuomua-, KapOoHaT-, d¢ocdar-, cuiauKar-, cyiabdar-,
TUIPOKCUI-UOHBI, KaTHOHBl AMMOHUS, MOHBI WM3YYCHHBIX METAJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEILIECTB

3 [1o Teme: «XHUMUS U OKpYKAIOIIasi CPEIay

3.1 PacKpbIBaTh CMBICI OCHOBHBIX XxuMudeckux nouaruii: [1JIK Bemectna;
KOppO3UST METAJLIIOB

3.2

MPUMEHSTh OCHOBHBIEC OIEpPAlMd MBICIUTEIBHOU JEATEIBHOCTH -
aHaIM3 U CHHTE3, CpaBHEHHE, O000O0IIeHUEe, CHUCTEMaTU3AIIHIO,
BEISIBJICHC TIPUYUHHO-CIICICTBCHHBIX CBS3CH - JJISI M3y4YEHUS CBOWCTB
BEIIECTB U XUMUYECKHX PEaKIMi; €CTECTBEHHO-HAYYHBIE METOIbI
Mo3HaHUs - HAOIIOACHHWE, U3MEPEHHE, MOJCIUPOBAHNUE, YKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN )

IIpoBepsieMble 3JIeMEHTBI COJIEPKAHUS

Kon

IIpoBepsieMblii 3JIEMEHT COJICPKAHUS

1

BemectBo n xumnueckas peakuus. [loBropenne

1.1

[lepuoanueckuii 3akoH. [lepuomuueckas cUCTeMa XHMHUYECKUX 3JIEMEHTOB
J[.1. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU
CBOMCTB XMMHYECKHUX 3JIEMEHTOB IMEPBBIX TPEX MEPHUOJIOB, KAIHS, KATbLIUSI U
X COEJUHEHUH B COOTBETCTBUH C MIOJIOKEHUEM 3JIEMEHTOB B [lepronnueckoit
CHCTEME U CTPOCHHEM MX aTOMOB

1.2

CrpoeHue BelllecTBA: BUIbl XMMHUYECKOW CBSI3U. THUIMBI KPUCTATIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEUIECTBA OT THUIIA KPUCTAJUIMYECKOU
pemeTku M BUJa XUMHUYeckor cBs3u. Kiaccudukanus v HOMEHKJIATYpa
HEOPraHMYECKUX BEIIECTB (MEXIyHApOJHAas W TPpUBUAJbHAS). XUMUYECKHUE
CBOMCTBA BEIIIECTB, OTHOCSIIMUXCS K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEJIMHEHUI, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB

1.3

Krnaccudukanys XuMUYECKUX PeaKUi MO pa3IMuHbIM MpU3HAKaM (110 YHUCITY|
M COCTaBY yYaCTBYIOLIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, 1Mo
M3MEHEHUIO CTENIEHEW OKUCIICHUS] XUMUYECKUX JIEMEHTOB, 110 00OpaTUMOCTH,
10 YYaCTHUIO KaTaau3aTopa). DK30- U SHAOTEPMUUYECKUE
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peaKiuu, TCPMOXUMHUYCCKHUEC YPABHCHUSI. ITonsaTue o CKOpPOCTH XUMHYECKOM
PCaKINHU

1.4

[lonsarue 00 O6paTI/IMI>IX u H€06paTI/IMBIX XUMHNYCCKUX PCAKIHAX. IlonsiTue o
TOMOI'CHHBIX H TI'CTCPOICHHBIX PCAKIHAX. [lIonsiTHE ©0 XWMHMYECKOM
PaBHOBCCHHU. (DaKTOpBI, BJIMAOIIME Ha CKOPOCTH XUMHUYECKOMN peakKoun u
[MOJIOKCHHUC XUMHUUYCCKOT'O PABHOBCCHUA

1.5

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE  PEAKIMU,  JAJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENbHOM peakuuu. CocTaBiieHue ypaBHEHH
OKHCITUTEIPHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA C WCIIONIB30BAHUEM METOA
AIIEKTPOHHOIO OanaHca

1.6

Teopus 3JIEKTPOJIMTUYECKOMN JTUCCOLMALINY. DJIEKTPOIUTHI
1 HEAJIEKTPOJIUThL. KaTnoHbI, aHMOHBI. ME€XaHU3M JHUCCOIMALNU BEUIECTB C
pa3IMYHBIMHA BUAAMU XUMUYECKOU cBsi3U. CTenens aucconuanuu. CUibHbIE
1 cralble AJIEKTPOJUTHL. Peakiiun MOHHOrO oOMeHa. YCIoBHUs MPOTEKaHUs
peakiMii MOHHOTO OOMEHa, TMOJHBIE M COKpAIEHHbIE HOHHBIE ypaBHEHUS
peakiuii. CBOMCTBa KUCJIOT, OCHOBAaHUHN U COJIEH B CBETE MPEJCTaBICHUN 00
BJIEKTPOJIMTUYECKON aucconuanuu. KadecTBEeHHbIE pEakUUW Ha HOHBI.
[lonsATHE O TUIPOIN3E COJIEN

1.7

XUMUYECKUI DKCTIEPUMEHT: O3HAKOMIIEHHUE C MOCNSIMU KPHUCTAJTNYECKUX
PEIIETOK HEOPraHMYEeCKUX BEILIECTB - METAUIOB M HEeMeTaioB (rpadura u
ajiMasa), CJIOKHBIX BEIIECTB (XJIOpHUAa HATpus); UCCIETOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHUMHYECKOW pPEaKIUH OT BO3ICHCTBHUS Pa3IUYHBIX (PAKTOPOB,;
UCCIIEJOBAaHUE  BJIEKTPOIPOBOAHOCTH  PACTBOPOB  BEIIECTB, Ipoliecca
UCCOLMALMU  KUCJIOT, Iienoyeil u cosell (BO3MOXKHO HCIIOJIBb30BaHUE
BU/IEOMATEPHAJIOB); IPOBEICHHE OTIBITOB,
WUTIOCTPUPYIOIIUX NPU3HAKKW NPOTEKaHUs peakuuil HOHHOTO OOMeHa
(oOpa3zoBaHue ocajiKa, BBIJEIEHHE Tra3a, oOpa30BaHHWE BOJbI); OIBITOB,
WITIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLIUN
(ropeHue,  peakUMH  pa3JIOKEHUs,  COCIMHEHHUs);  pacro3HaBaHHE
HEOPTaHWYECKUX BEIIECTB C MOMOIIBI0 KAYeCTBEHHBIX pPEaKlUii Ha HOHBI,
pelIeHre YKCIEPUMEHTAIbHBIX 3a/1a4

HemeTamnsl u ux COCIUMHCHUA

2.1

OO6miass xapakTepucTuka TrajoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKkTepHble cTerneHn okucieHus. CtpoeHne W (DU3MYECKHME CBOWMCTBA
MPOCTBIX BEIIECTB - TAJIOTEHOB. XUMHUYECKHAE CBOWCTBA HA MPUMEPE XJIOPA|
(B3auMOJENCTBHE C METAJIAMH, HEMETaJJIaMH, 1ejo4amMu). XJII0POBOJAOPOI.
ConsiHast KHCIIOTA, XUMHUYECKHME CBOWMCTBA, IMOJIYy4YEHHE, NPUMEHEHHUE.
JleiicTBre XJiopa MW XJIOPOBOAOPOAA HA OPraHu3M YeJOBeKa. BaxHeuiiue
XJIOPUJIBI U UX HAXOXKIECHUE B PUPOC
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2.2

Obmas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OcoO0eHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble CTerneHu OokuciaeHus. CTpoeHue U (QPU3NYECKUe
CBOWCTBAa TPOCTHIX BEIIECTB - KHUCIOPOAA U Cepbl. AJUIOTPOIHBIE
MOIU(HUKAIIMM ~ KHCTIOpoJa M cepbl. XUMHYECKHE CBOWCTBAa  CEphbI.
CepoBoniopoJl, CTpoeHue, (puU3MUecKue M XUMU4eckue cBoicTtBa. OKCHBI
Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, GU3NYECKUe
1 XMMHYECKHE CBOICTBa (00IIME Kak MpeACTaBUTENS Kjacca KHCIOT U
cneuupuyeckre).  XUMHYECKHE  pEaklud, JieKalue B  OCHOBE
[POMBIIIEHHOTO CIIoco0a NoyyeHus: cepHoi kuciotel. [Ipumenenue. Conu
CEpHOI KUCTIOThI, KAUECTBEHHAs peaklus Ha cyibdaT-uoH. Haxoxaenue cepbl
U €€ COeIMHEHUH B MPUPOJIe. XUMUYECKOE 3arpsi3HEHUE OKPY KaAIOIIEH CpeIbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOKIH, 3arpsI3HEHUE BO3/[yXa U BOJIOEMOB),
CHOCOOBI €ro NMpeAoTBpalICHUs

2.3

O6miast xapaktepuctuka siaeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
ATOMOB, XapaKTE€pHbIC CTENEHU OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B
npupoae, (U3MUYecKue M XHMHYECKHEe CcBokcTBa. KpyroBopor aszora B
npuposie. AMMHUAK, ero (PU3NYECKUE U XUMUYECKIE CBOMCTBA, MOTYYCHHUE U
npuMmeHenue. Conu aMMOHHUA, UX (PU3MUECKHE M XMMHMUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHas peakiivs Ha MOHbI aMMOHHUA. A30THas KUCJIOTA,
ee TModyueHue, (QU3MYECKHE ¢ XHMHYECKHE CBOHcTBa (0OIue Kak
MpeICTaBUTEINS KJlacca KUCIOT U crienuduyeckue). Micnonp30Banne HUTPATOB
M CcOoJeil aMMOHHUSI B KAaueCTBE MHUHEPAIbHBIX yH0OpeHuil. XUMUYECKOe
3arpsi3HEHUE OKPYKAIOILEH Cpe/ibl COETUHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)

2.4

docdop, aotponHsie Moaudukarmu Gocdopa, puznueckne U XUMUIECKUE
cBorictBa. Oxcupn docdopa (V) u dochopnHas kuciaora, (unyeckue u
XUMUYECKHUE CBOMCTBA, mosydeHue. VMcnonb3oBanue ¢dochaTtoB B KauecTBe
MUHEPaTbHBIX Y100peHU

2.5

O6mrast xapaktepuctuka 3yeMeHToB |VA-rpynmel. OCOOEHHOCTH CTPOCHHS
ATOMOB, XapaKTEPHBIE CTENEHH OKHUCJIEHUS. YTJEpOA, aUIOTPOIHBIE
MOAU(PUKALIUU, PACTIPOCTPAHEHHE B MpPHUpPOAE, (PU3UYECKHE U XUMUYECKHE
cBoricTBa. Ancopouus. KpyroBopot yrieposa B npupoje. Okcuibl yriepoaa,
X (pU3MYECKUe U XMMHYECKUE CBOMCTBA, IEMCTBUE HA >KUBbIE OPraHU3MBI,
MOJIyueHUEe U MPUMEHEHHE. OKOJOTMYECKHEe TMPOOJeMbl, CBS3aHHBIE C
okcugoMm yriepona (IV); rumoresa T7100ambHOTO TOTEIUICHUS KIIMMATA;
NapHUKOBBIN 3 dexT. YronpHas KUCIOTa U €€ COJU, UX (U3MYecKkue u
XMMHUYECKUE CBOMCTBA, OJIy4eHHE U puMeHeHne. KauecTBeHHas peakuus Ha
KapOoHaT-MOHBL.  Mcmonb3oBaHue KapOOHAaTOB B  OBITY, MEIUIIMHE,

IIPOMBIINIJIICHHOCTHU U CCJIbCKOM XO3SHCTBE
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2.6

[ lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COETUHEHUSX
yriaepojna (MeTaH, 3TaH, ATWIEH, alleTWIEH, 3TaHOJI, IJIMLEPUH, YKCyCHas
kucioTa). X coctaB n xumuueckoe crpoenue. [loHATne o OMoIOrHYecKH
BaXKHBIX BEILIECTBAaX: jJKHUpaX, Oelkax, YIrJeBOJAaX - M UX pPOJIM B KU3HU
4yelloBeKa. MarepuanbHOe €IMHCTBO OPraHWYeCKHMX W HEOPTraHUYECKUX
COeIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJY4YCHHE U
npuMmeHenue. CoenvHeHus KpeMHus B npupoje. O0mue npeacraBieHus o0
okcuze kpemuus (IV) u kpemHueBoit kucnore. CUIMKAThI, UX UCIOJIb30BAHHE
B OBITYy, MEIWLHHE, NPOMBIIUIEHHOCTH. BakHeilllne CTpOUTENbHbIE
MaTepuaibl: KepaMmHKa, CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiembl
0€30MacHOr0 MCIOJIb30BAHUSI CTPOUTENBHBIX MAaTEPUATIOB B MOBCEIHEBHOM
KU3HU

2.8

XVWMHUYECKHUI IKCIIEPUMEHT: M3ydeHue 00pa3lioB HEOPIaHMYECKUX BEIIECTB,
CBOMCTB COJISTHOWM KUCIJIOTBI; IPOBEICHUE KAUECTBEHHBIX PEAaKIM HAa XJIOpUI-
MOHbI U HaONIOICHWE MPU3HAKOB HMX MPOTEKAHUS; OMNBITHI, OTPa)Karollue
(¢u3nueckue W XUMUYECKHE CBOWCTBA TaJOr€HOB M HUX COEIWHEHUMN
(BO3MO’KHO HMCIOJIb30BaHUE BUAECOMATEPHUAJIOB); O3HAKOMIIEHHE C oOpa3LaMu
XJIOPUAOB (TaJlOTEHUIOB); O3HAKOMJIEHHME C oOOpa3lamMu cepbl U €€
COEIMHEHUSIMH (BO3MOXHO MCIIOJIb30BaHUE BUIEOMATEPHUAIIOB); HAOIIOIEHNE
mpoliecca OOyTIMBaHUS caxapa MoJl eHCTBUEM KOHIIECHTPUPOBAHHOM CEpHOMN
KHCJIOTBI, U3YYEHUE XMMUYECKHX CBOMCTB pa30aBIICHHOM CEpHON KHUCIOTHI,
NpOBEJCHUE KAYeCTBEHHOM peakuuu Ha Cyiab(haT-uoOH U HaONI0ACHUE
MpU3HAaKa ee MPOTEKaHUsI; O3HAKOMJIEHUE C (PU3NYECKUMH CBOMCTBAMU a30Ta,
docdhopa u ux coeguHEHU (BO3MOXKHO UCIIOIb30BaHUE BUICOMATEPUAIIOB),
oOpasniaMu a30THBIX W (ocopHBIX yAOOpeHUi; MoayyeHue, coOMpaHue,
pacno3HaBaHWE W U3YYEHHE CBOWCTB aMMHUaKa; MPOBEACHUE KAaueCTBEHHBIX
peakuuii Ha MOH aMMOHMsI U ¢ocdar- MOH U H3yYEHHE MPHU3HAKOB HX
[IPOTEKAaHUsl, B3aUMOJCHUCTBUE KOHLIEHTPUPOBAHHOM a30THOW KHCIIOTHI C
MebI0 (BO3MOXHO HCIIOIB30BAaHUE BUJICOMATEPHUATIOB); U3YUYEHHE MOJENeH
KPUCTAINTMYECKUX PEIICTOK anMasa, rpadura, QysuiepeHa; 03HaKOMIJICHHUE C
IpoLeccoM aJcopOLMK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIJIEM U
YCTPOMCTBOM MpPOTHBOras3a; IOJyuye€HUEe, COOUpaHHe, paclo3HaBaHUE U
V3y4EHUE CBOWCTB YIIIEKHUCIIOTO ra3a; MpOBEICHHE KaUECTBEHHbBIX PEaKii Ha
KapOOHAT- W CWIMKAaT-UOHbl W M3Y4YEHHE MPU3HAKOB HUX TMPOTEKAHUS;
03HAKOMJIEHUE C NPOAYKUMEH CHIMKATHOW NPOMBIIIJIEHHOCTH; PEILIEHHUE
DKCIIEPUMEHTANIBHBIX 3a7ad 1Mo TeMe «BaxHellne HeMeTaulbl U HUX
COEIMHEHHUSD)

MeTalibl 1 UX COSIMHCHUS
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3.1

OO6mas xapaKTepUCTHKAa XUMUUYECKUX JIEMEHTOB - METAJIJIOB Ha OCHOBAaHUM
ux mnoJioxkeHus B llepuonmyeckor cucreme XuUMU4YeCKux sneMeHToB JI.U.
MenpeneeBa u cTpoeHusi aToMoB. CTpoeHrue MeTajuioB. MeTaiindeckas CBSI3b
M METaJUIMYeCKasl KpUCTAUIMUECKas pelIeTKa. ODJIESKTPOXUMHUUECKUU P
HaIPsKEHUM METaJUIOB

3.2

duznyeckre U XuMUYeCKHue CBOMCTBa MeTayuioB. O011I1e CIOCOOBI OMYyUEHHUS
MeTaiIoB. [IoHITHE 0 KOPPO3WH METaJIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX
or kopposuu. CruiaBel (CTayib, YyTyH, TIOPATIOMHHHA, OpOH3a) M WX
MPUMEHEHNE B OBITY ¥ TIPOMBIIIJICHHOCTH

3.3

[LleouHble METAIUIBL: TMOJIO)KEHUE B [leproanyeckon cUCTeME XMMHUYECKHUX
snemeHToB .M. MenaeneeBa; CTpO€HUE UX aTOMOB; HaXO0X/ICHUE B IIPUPO/IE.
dusznvecKkre 1 XMMUIECKHUE CBOMCTBA (Ha MpuMepe HaTpus U Kainus). OKCuapl
Y TUAPOKCHUIIBI HAaTpud W Kaius. [[puMeHeHue MIENOYHBIX METAIUIOB U HX
COCTMHCHUU

3.4

[[{eouHO3EeMENBHBIE METAJIBl MAarHMd W KalblMK: TIOJOKCHHUE B
[lepuoanueckon cucreme xuMudeckux osiemenTtoB .. Menngeneesa;
CTPOEHHUE UX aTOMOB; HaxO0XJAEHUE B mpupojac. OPU3nuecKkne 1 XUMHAYECKUE
CBOMCTBAa MarHMsl U KalbIlusd. BakHelIne coeauHEHUsS KalbIus (OKCH/I,
rUAPOKCUT, COJN). ZKECTKOCTh BOJIbI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AJOMUHUI: T0JI0’keHuE B [leproandeckoi cucteMe XUMUYECKUX AJIEMEHTOB
JI.11. MenneneeBa; cTpoeHrE aToMa; HaxoXAeHue B mpupoje. dusznueckue u
XUMUYECKHUE CBONCTBA altOMUHUS. AMQOTEpHBIE CBOWCTBA OKCHUIA W
CUIPOKCUIA ATTFOMUHHUS

3.6

DKeneszo: nosoxxenue B Ilepnoauyeckoll CUCTEME XMMHYECKHX 3JIEMEHTOB
J[.11. MeHnneneeBa; CTpOEHHE aTOMa; HaXOXJIeHUE B pupoae. dusznueckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U conu xene3a (I1) u
kenesa (I11), ux cocta, CBOMCTBA U MOTyUYCHHE

3.7

XHUMUYCCKHN DKCIIEPUMEHT: O3HAKOMJICHHE ¢ oOpaslamMud METaIOB U
CILJIaBOB, MX (PM3MYECKUMH CBOWCTBAMHU;, M3YUYEHUE PE3yJIbTATOB KOPPO3UU
METaJIJIOB (BO3MOXHO HCIOJB30BAHUE BUJICOMATEPHUAIOB), OCOOCHHOCTEH
B3aMMOJCHUCTBUS OKCHJA KajJbllUsi M HATpusg C BOJOM (BO3MOKHO
MCTI0JIb30BaHNE BUJICOMATEPHAIIOB); MCCIICIOBAHUE CBOMCTB JKECTKOM BOJIBI;
[poliecca TOPEHHUs JKejae3a B KHUCIOpoJie (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIOB); TPU3HAKOB MTPOTEKAHUSI KAYECTBEHHBIX PEaKIIM Ha HOHBI
(MarHus, Kajublus, allOMUAHMS, IMHKA, xene3a (I1) u xxenesa (III), menu (II);
HaOJII0/ICHNE U OTIMUCAHUE MPOIECCOB OKPAIIMBAaHUS JTAMEHU HOHAMU HATPHS,
Kaus U KaJblus (BO3MOXKHO HCIOJIb30BaHKE
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BUJICOMATEPUAIIOB); HCCleoBaHUe aM(pOTEPHBIX CBOMCTB THIPOKCH]IA
QTIOMUHHS U THAPOKCUJA LIMHKA; PEHICHUE AKCIEPUMEHTAIBHBIX 3a]a4 I10
TeMe «BaxHelme MeTauIbl 1 UX COETUHEHUS

XuUMUs U OKPYXKAKOIas cpea

4.1

HoBpie maTepuraiibl 1 TEXHOJIOTMH. BenecTBa u MaTepualbl B IOBCEIHEBHOM
PKU3HU YeJIOBEKA. XUMUS U 30pOBbe. be3omacHoe ucnoib30BaHuE BEIIECTB U
XUMUYECKUX peakiuil B ObITy. [lepBas moMols mpu XMMUYECKUX OXKOTax U
OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arpsA3HCHUE
okpyxatoieit cpespl [IJIK. Pob Xumun B perieHu 3KOJI0THIECKUX TPOOIeM.
[[pupoHbIE WCTOYHHUKHU YTIEBOAOPOJIOB (YroJib, IPUPOAHBIA Ta3, HEPTH),
NPOAYKTHI UX NIEpepabOTKH, UX POJib B OBITY U MIPOMBIIIJICHHOCTH

4.3

XVWMHUYECKUI HKCIIEPUMEHT: H3y4YeHHE O0Opa3loB MaTepuaioB (CTEKIIO,
CIUTIaBbl METAJIIOB, TOJIMMEPHBIE MaTEPUAIIBI )
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MNEPEYEHDb (KOJUD®UKATOP) IPOBEPSIEMbBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIbHOM
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N SJIEMEHTOB COIEPKAHUA 11O XUMHNHU

Jlj1s IpoBeIeHUs] OCHOBHOTO FOCYAApCTBEHHOTO SK3aMeHa 1o Xxumuu (naiee - OI'D
M0 XUMUH ) UCTIOJIb3YEeTCs epedeHb (KOAUPUKATOP) MPOBEPSIEMBIX TPeOOBaHUH K
pe3ysibTaTaM OCBOEHHUS! OCHOBHOW 00pa30BaTEIbHOM MPOTrpaMMbl OCHOBHOT'O OOIIETO
0o0pa30BaHMsI U IEMEHTOB COACPKAHMSL.

IIposepsiembie Ha OI'D o xumMKuu TpedOOBAHMSA K pe3yabTaTaM OCBOCHUSA OCHOBHOM
00pa30oBaTeJbHOM POrpaMMbI OCHOBHOI'0O 00111er0 00pa3oBaHus

Kon
MIPOBEPSIEMOTO
TpeOoBaHUs

[TpoBepsiemble TPEOOBAHMS K IIPSAMETHBIM PE3yJIbTaTaM 0a30BOT0O
YPOBHS OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMbl OCHOBHOTO
obmero odpazoanus Ha ocHoBe PI'OC

1

[Ipencrasiienue:

1.1

O T03HAaBAa€MOCTH SIBJICHUU npupoabl, IMOHHUMAHHUC 00BEKTHBHOM
3HAYMMOCTH OCHOB XHMHUUYECKOM HAayKHW KaK o0iacTn COBPEMCHHOTI'O
CCTCCTBO3HAHNs, KOMIIOHCHTA 061116171 KYJIbTYPBI H HpaKTH‘IGCKOI;’I
ACATCIIBHOCTU YCJIOBCKAa B YCJIOBHAX COBPEMCHHOI'O 06H_[€CTBa;
IMOHUMAaHNC MECTAa XMMHWH CPCAN APYTUX CCTCCTBCHHLIX HAYK

1.2

0 HAaY4YHbBIX MCTOJAaX ITIO3HAHHSA, B TOM YHCJIC OKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHdaX HCCICAOBAHHMA BCIICCTB W  H3YUYCHHA
XUMHUYCCKHUX peaKHHﬁ; YMCHHC UCITIOJIb30BATH MOACIN AJIA OOBSICHECHUS
CTPOCHHUSA aTOMOB U MOJICKYIJI

1.3

0 chepax nmpodecCHOHANBHON ACATEIBHOCTH, CBA3AHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
XUMUYCCKON HayKH, 9YTO IIO3BOJIAT OOYYAIOIIMMCS pPaccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oynyiiel npodecCuoHaIbHON AeITeIbHOCTH
U C/IeJIaTh OCO3HAHHBIM BEIOOP XUMHH KaK TPO(HIIBEHOTO TIpeaAMETa IPH
MepexoJie Ha YpOBEHb CpeIHEro 00IIero 0opa3oBaHus

Bianenne cHCTEMON XWMHWYECKHX 3HAHWM W YMEHUE NPUMEHATH
CUCTEMY XMMHUUYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET:

2.1

Ba)KHCHIIIME XMMHUYCCKHE TIOHATHS: XUMHUUYECKHM DJJIEMEHT, aToM,
MOJIEKYyJa, BEIIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJHASI CMECh, OTHOCUTEIbHBIE AaTOMHAasi M MOJICKYJISIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca, MOJISIPHBIN
00bEeM, OKCHUJI, KUCIIOTa, OCHOBAHUE, COJIb (CPEIHSIS), XUMUYECKasI
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peakuusi, peakUud COEIMHEHUS, PEAKIUH pPAa3I0oKEHUs], PpEeaKLuu
3aMEIEHUs, peakluu oOMeHa, TerIoBOM 3(PQeKT peakuuu, 3K30- H
HHIOTEPMUUYECKUE PEAKLUHU, PAacTBOpP, MaccoBas JOJS XUMHUYECKOIO
HJIEMEHTA B COCIMHEHUH, MAacCOBas J10JI U MPOLIEHTHAs KOHLIEHTPALUs
BELECTBA B PaCTBOPE, AIPO aTOMA, JICKTPOHHBII CIIOM aTOMa, aTOMHAas
opbuTanp, paadyc aToMa, BaJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMUYECKasl CBA3b, JIEKTPOOTPULIATENBHOCTb, OJISIPHAS U HENOJIApHAs
KOBaJE€HTHAs  CBsI3b, MOHHAs CBsI3b, METAJUIMUECKas  CBS3b,
KpUCTAJUIMUECKass pelleTka (aToMHas, WOHHAs, MeTauInyecKas,
MOJIEKYJIIpHAsi), MOH, KATHOH, aHUOH, 3JIEKTPOJUT M HEDIEKTPOJIUT,
HIIEKTPOJINTUYECKAsT  JIUCCOLIMALIASA, PEaKIUM HOHHOro OOMEHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu, OKHUCIIUTENb
U BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBIICHHE, DJIEKTPOJIU3,
XUMHUECKOE pPaBHOBECHE, OOpaTHUMble M HEOOpaTHMBbIE peakluu,
CKOpPOCTh XHMHMYECKOM peakumu, Karammszatop, IIJAK, xopposus
METaJIOB, CILIaBbI

2.2

OCHOBOTIOJIATalOIINE 3aKOHBl XUMHUM: 3aKOH COXPaHEHUS MacCChl,
rnepuoandeckuit 3akoH .M. MenaeneeBa, 3aK0H MOCTOSIHCTBA COCTABA,
3aKOH ABOrajzpo

2.3

TEOpUU XUMUU: aTOMHO-MOJIEKYJISIpHAs TeopHs, TEOpus
DIEKTPOTUTUYECKON TUCCOLUALINT

BrnaneHne ocHOBaMM XMMHYECKOW TPaMOTHOCTH, BKJITFOUAIOIICH:

3.1

yMEHHUE MPABWIBHO MCIOIB30BaTh N3YUEHHBIC BEIIECTBA M MAaTEPUAIIBI
(B TOM YHCIIE MUHEPATbHBIC yIOOPECHUS, METAJUTBI M CTLIABHI, TIPOAYKTHI
nepepaboTKH  TPUPOAHBIX  MCTOYHUKOB  YIIIEBOJAOPOAOB  (YTJs,
npupoAHOro rasza, HedTH) B OBITY, CEITBCKOM XO35HCTBE, Ha
MMPOU3BOICTBE W MIOHUMAHHUE 3HAYCHUS KUPOB, OCIIKOB, YIJICBOIOB IS
OpraHu3Ma 4YeJIOBEeKa; YMEHHUE MPOTHO3WPOBATh BIIUSHHE BEIIECTB U
XUMHUECKUX TPOIIECCOB Ha OpPraHU3M YEeJOBEKa W OKPYKAIOIIYIO

[IPUPOIHYIO CPEAY

3.2

YMEHHE WHTETPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUSIMHU JPYTHX
Y4eOHBIX TPEIMETOB

3.3

HaJM4KE OMbITa padOThI C PA3TUYHBIMA UCTOYHUKAMH UH(POPMAIIUU 110
XUMUHU (HayyHas W HAY4YHO-TIOMYJIApHAs JIMTEpaTypa, CJIOBapH,
CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTUBHO OIICHWBATh HH(POPMAIMIO O BEIIECTBaX, HX
[MPEeBPALIECHUSX U ITPAKTUYECKOM PUMEHEHUN U YMEHHE UCIIOJIb30BATh

CC IS PCHICHHA y‘{C6HO-H03HaBaT€HBHBIX 3aJaqd
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4 Biiajenne oCHOBaMH MOHSATUHHOTO anmnapara i CMHMBOJIMYECKOTO SI3bIKa
XUMUU Il COCTaBJeHUsT (QOpMysl HEOPraHMYECKUX BEILECTB,
YPAaBHEHHM  XUMHYECKHX  PEAKIHWH;  OCHOBAMH  XHMHUYECKOHU
Homenkiatypsl (IlUPAC u TpuBHambHOM)

5 YMeHue OOBICHATH CBSI3b MMOJIOKEHUsA dneMeHta B [lepmomuueckoit
CUCTEME C UHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XUMUYCCKUX O3JIEMEHTOB (COCTaB M 3apsa  smupa, oOIIee YHucio
DIICKTPOHOB), PACIPEACICHUEM JJCKTPOHOB M0 DHEPrEeTHYCCKUM
YPOBHSIM aTOMOB TIE€PBBIX TPEX MEPUOJIOB, KAJIKS U KAJIbIIHS

6 [IpencraBiieHne 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
HIIEMEHTOB (paauyc aToma, 3JIEKTPOOTPHUIATEIBHOCTh), MPOCTHIX U
CJIIOKHBIX BEIECTB OT TMOJIOKEHUS »yeMeHToB B llepuomuyeckoit
cucteMe (B MaJIbIX MEPUO/Iax U TJIABHBIX MOATPYIIIAX) M AJICKTPOHHOTO
CTpPOEHHUS aToMa

7 YMeHue kiaccuuImpoBaTh:

7.1 XUMHUYECKUE FIIEMEHTBI

7.2 HEOPraHMYECKHE BEIIECTBA

7.3 XUMUYECKUE PEaKIINU

8 YMeHUEe OnpeeisaTh:

8.1 BaJICHTHOCTh M CTETECHb OKHUCICHHUS XMMHYECKUX DJIEMEHTOB, 3apsif
MOHA

8.2 BUJT XHUMHYECKOW CBSI3M M THUI KPUCTAIUIMYECKOM CTPYKTYpHl B
COCTMHEHUSIX

8.3 XapaKTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)

8.4 OKHCJIUTENIb U BOCCTAHOBUTEIb

9 YMeHue XapakTepu30BaTh (GU3NUECKUE U XUMHUECKHE CBOMCTRBA!

9.1 .
MIPOCTHIX BEIIECTB (KUCIOPO/, 030H, BOJIOPO, TpaduT, aiMa3, KpeMHHA,
azor, docdhop, cepa, XJIOp, HATPUH, Kaaul, MarHui, KaJbIlUH,
QITIOMUHMMH, KEJI€30)

9.2

CJIO’KHBIX BEILIECTB, B TOM YKCJIE UX BOJIHBIX paCTBOPOB (BOJIa, aMMHAK,
XJIOPOBOAOPO/I, CEPOBOJIOPOI, OKCHUIBI U TUAPOKCH I MeTalIoB | - 1A
rpymi, antoMmunus, Meau (I1), nuaka, xenesa (11 u I11), okcune! yriepoaa
(IT u IV), xkpemuuns (I1V), azota u pochopa (III u V), cepst (IV u VI),
CEepHHCTasi, CepHas, a30TucTas, a3zoTHasi, ¢GocdopHas, yrojapHasi,

KpPEMHUEBAs KUCIIOTA U UX COJIN)
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9.3 [MPOTHO3WPOBATH M XapaKTEPH30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU
OT UX COCTaBa M CTPOCHMS, MPUMECHEHHE BEIIIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BO3MOXHOCTb MPOTEKAHUS XUMHUYECKUX TMpEBpalCHUN B
PA3UYHBIX YCIOBUSAX
10 YMEHHE COCTaBISATh MOJEKYJISIPHBIC M MOHHBIC YpaBHEHUS pPeakiuid, B
TOM UYHCJIE:
10.1 peaxiuii HOHHOTO OOMeHa
10.2 OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
10.3 .
WJUTFOCTPHUPYIONTUX XUMUYECKHE CBOMCTBA M3yUYEHHBIX KJIACCOB (TPYIIIT)
HEOPTaHWYECKUX BEIIECTB
10.4 MOATBEPKIAIONINX TEHETUYECKYIO B3aUMOCBS3b MEXIY HUMU
11 Y MeHHEe BBIYUCIIATH (IPOBOJIUTH PACUETHI):
111 OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAaCCOBYIO JIOJF0 XUMUYECKOTO JIEMEHTA B COSIUHEHUH
11.2 MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
11.4 [0 YpPaBHCHHUSIM XHMHUYCCKHX pEaKIWid ¥ HAXOAUTh KOJIMYECTBO
BEIIECTBA, 00bEM U MacCy peareHTOB WM MPOJTYKTOB PEAKIIHH
12 Branenue (3HaHUE OCHOB):
12.1 OCHOBHBIMU METOJIJaMU HAy4YHOTO TIO3HAHUS (HAOIIOACHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJICITMPOBAHUE) MTPH U3YICHUH BEIICCTB M XUMUUYECKHIX
SIBJICHH; YMEHUE CPOPMYIHPOBATH MPOOJIEMY H TIPEIIOKUTH ITyTH €€
pereHus
12.2 v .
Oe3omacHoi pabOThl ¢ XUMHUYECKUMHU BEIIECTBAMHU, XUMHYECKOU
MOCYyI0M U TaOOpaTOPHBIM 000PyA0BaHUEM
12.3 MpaBUJIaMy OE30MaCHOTO OOpalleHHsl ¢ BEIIECTBAMH, UCIIOIb3YEMbIMU
B ITOBCETHEBHON >KM3HU, TIPaBUIaMH TIOBEIACHHS B IEIAX COCPEKCHUSI
300POBbSl U OKPYXKAKOUIECW TPUPOJHOM CpEAbl; NMOHUMAHUE Bpena
(omacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPraHU3MBI OMPEICICHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIICHUS W TPEIOTBPAIICHHUS WX BPEIHOTO
BO3IEUCTBUS
13

Hanuuue IMPAKTUYCCKHUX HABBIKOB ILIAHHUPOBAHWA W OCYIICCTBJICHUSA

CICAYIOIHNX XUMHUYCCKHUX SKCIICPUMCHTOB!
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131

M3y4YEHUE U ONKCcaHue (PU3NUECKUX CBOMCTB BEUIECTB; 03HAKOMIICHHE C
(pU3NYECKUMU U XUMUYECKUMU SIBJICHUSMU; OTIBITHI, HJUTFOCTPUPYIOLIUE
NpU3HAKU IPOTEKAHUS XUMUYECKUX peaKui

13.2

M3y4deHne croco00B pa3/ieNeH s cMecel

13.3

I[MOJIYYCHUC KHUCJIOPOJa U N3YUCHHUC CI'O CBOﬁCTB; IMOJIY4CHHEC BOAOpPOaAa
1 U3YUCHUC CT'O CBOﬁCTB; MOJYUYCHHC YTJICKHUCIJIOIO Ira3da U U3y4YCHHUC €ro
CBOﬁCTB; IMOJIYYCHHUC aMMHAdKa U U3YYCHHUC CI'O CBOMCTB

13.4

[IPUTOTOBJIICHUE PACTBOPOB C ONPENEIICHHOW MacCOBOM  JOJIEU
[PaCTBOPEHHOI'O BELIECTBA

135

MPUMEHEHNE WHIUKAaTOPOB (;makmyca, METHJIOpaHkKa
u (deHondTasienHa) s OMPEACIICHUST XapakTepa Cpelibl B pacTBOpax
KUCJIOT Y LIEI0YEn

13.6

WCCIICOBAHUE M OINKMCAaHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
PA3JIMYHBIX KJIACCOB; U3yUYCHUE B3aUMOJICUCTBUS KUCIOT C METAJLIAMH,
OKCHJIaMH  METaJUIOB,  PacTBOPUMBIMU UM HEPACTBOPUMBIMU
OCHOBaHUSIMHU, COJISIMH; TIOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITCCHEHHUE OJTHOTO METAJUIA JPYTUM U3 PACTBOPA COJIM; UCCIETOBAHUE
aM(OTEPHBIX CBOMCTB THIPOKCUIOB AIFOMUHUS U ITUHKA

13.7

pellIeHUE AKCIEPUMEHTANIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPTraHUYECKUX COCJIMHCHUI; «DIEKTPOIUTHYECKAS
nuccouuanusay; «BaxHelnme HeEMETanabl W HX COCIUHCHUSY,
«Baxuelnme MeTaIbl U UX COSTUHCHUS

13.8

XUMUYECKUE SKCTIEPUMEHTBI, WJUTFOCTPUPYIOITUE IPU3HAKYU TPOTEKAHUS
peakinmii ~ MOHHOTO  OOMEHa;  KadeCTBEHHBIE  pEakluh  Ha
MPUCYTCTBYIOIME B BOJHBIX PAcTBOpPAaX HOHBI XJOPHA-, OpOMUI-,
noaua-, cyiabdar-, hpocdar-, kapOoHaAT-, CUIIMKAT-aHUOHBI, TUAPOKCHUI-
WOHBI, KATHOHBI aMMOHUSI, MarHHsI, KJIBIIHSI, A TFOMHUHMS, XKene3a (2+) u
kenesa (3+), menu (2+), nuHKa

14

YMeHue:

141

NpPENCTaBIATh PpPe3yJdbTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB,
7I0Ka3aTeNbCTB, TpaQUKOB W TaONMIl M BBIABIATH SMIUPUUYECKUE
3aKOHOMEPHOCTHU

14.2

YCTAaHABJIMBATb CBA3KW MCXKAY PCAJIbLHO Ha6J'IIOJIaeMBIMI/I XUMHNYCCKHUMH
SIBJICHUSAIMH W IIPpOHCCCaMU, IMMPOUCXOJAIIMMU B MAaKpO- U MUKPOMHUPC,

OOBSICHATH IMPHUYNHBL MHOFOO6paBI/I${ BCIICCTB

68



®denepanpHas pabouast mporpamma | Xumus. 8-9 knaccel (60a30BbIil ypOBEHB)

Hepequb IJICEMECHTOB COACPKAHUSA, IPOBECPACMbBIX HA OCHOBHOM IOCyAapCTBCHHOM
IK3aMEHC 110 XUMHH

Kon

[IpoBepsieMblii JIEMEHT COJICPIKAHUS

1

HCpBOHa‘IaJII)Hble XUMHUYCCKHUC ITOHATHUA

1.1

Uucteie BemiecTBa U cmecu. CnocoObl pa3eneHus cMeceit

1.2

ATOMBI U MOJICKYJIBI. Xumnueckne »jaeMeHTBl. CHMBOJIBI XHUMHYECKHX
DJICMCHTOB. HpOCTBIC H CJIO0XXHBIC BCIICCTBA.

1.3

Xumuueckas ¢opMyna. BalleHTHOCTh aTOMOB XHUMHYECKHX DJIEMEHTOB.
CreneHp OKHUCIICHUS

1.4

3aKOH IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTEIbHAs aTOMHas Macca.
OTHOCHTEIbHAS MOJICKYJIpHasA Macca. MaccoBas J0JIA XHMHYCCKOIO
DJICMCHTA B COCANHCHHNUN

1.5

KonuuectBo BemectBa. Mosnb. Mossipras macca. MouisipHblii 00beM Ta30B.
B3anMOCBs3b KOJIMYECTBA, MACChl M YMCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6

PuU3NYECKNEe U XUMUYECKHUE SBIICHUS. XUMUYECKasl pEaKIHs U €€ MPU3HAKH.
3aKOH COXPAaHEHUSI MACChI BEMIECTB. XNUMHUUECKUE YPABHEHUS

[lepnonnueckuit 3akoH u [leproanueckas cucTeMa XMMHYECKUX DJIIEMEHTOB
JI.11. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuoanueckuii 3akoH. Ilepuoguueckass cUCcTeMa XMMHUYECKUX 3JIEMEHTOB
JI.11. Menneneesa. Ilepuoasl u rpynnbl. GU3HYECKUN CMBICI TOPSIAKOBOTO
HOMEpa, HOMEPOB NIEPUOJIA U TPYIIIHI dJIEMEHTA

2.2

Crpoenne atomoB. CoctaB aTOMHBIX szep. M3otonsl. Dnektponsl. CTpoeHue
AIEKTPOHHBIX 000J0YeK aTOMOB TMepBbIX 20 XHUMHUYECKUX 3JIEMEHTOB
[lepnoanueckon cucremsl J.1. Menneneesa

2.3

3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX
TpeX IIEPUOOB, KaJus, KaJabLUs (panuyca aTOMOB,
PICKTPOOTPUIIATETLHOCTH, METANTMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U
VX COCIMHEHUI B COOTBETCTBUM C IMOJIOKEHUEM DJIEMEHTOB B [leproanueckon
CUCTEME U CTPOCHUEM UX ATOMOB

CtpoeHue BemiecTna

3.1

Xumuueckass cBs3b. KoBasieHTHast (MojispHass W HEMOJIApHasi) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh ~ XMUMHYECKUX  dJIeMEHTOB. MoOHHasi  CBs3b.
MeTtanueckast CBA3b
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3.2

Tumnel KpUCTAUIMYECKUX PEIMIETOK (aToOMHAasi, WOHHAs, MeETauIM4ecKasi),
3aBHCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA
XMMUYECKOU CBSI3U

BaxxHeimme mpeacTaBuTeNI HEOPraHMYECKUX BelecTB. Hemeramnsl u ux
coeMHEHNI. MeTaJibl U UX COEMHEHUSI

4.1

Knaccudukanyus u HOMEHKJIATypa HEOPTaHWYECKUX COCIUHEHUN: OKCHIOB
(comeobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC)
U HecoJeo0pa3yrollue; OCHOBaHUM (I[EJI0YM U HEPACTBOPHUMBIE OCHOBAHUSA);
KUCIIOT (KUCIOPOACOJEpKAIlUe M OECKUCIOPOJHbIE, OJHOOCHOBHBIE H
MHOTOOCHOBHBIE); COJIeH (CpeIHUX U KUCIIBIX )

4.2

du3nvyeckue W XUMHYECKHE CBOHCTBA TIPOCTBIX BEHIECCTB-HEMETALIOB:
BOJIOPOJIa, XJIOPa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

Du3nyecKue U XMMUYECKUE CBOMCTBA IIPOCTBIX BELIECTB-METAJUIOB: JIUTHS,
HaTpUsl, KAJINs, MarHUS U KaJbLHs, aIFOMUHUS, KeIe3a. DIEKTPOXUMUYECKHUN
S HAIIPSKEHUM METaJUIOB

4.4

Du3nvecKre 1 XMMUYECKUE CBOMCTBA BOJOPOIHBIX COSAUHEHUM HEMETAIJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOIOPOIa, aMMHUAKA

4.5

du3znyeckre 1 XMMUYECKHE CBOWCTBA OKCHIOB HeMeTaiuioB: cepol (IV, VI),
azota (II, IV, V), dochopa (I, V), yruepona (II, 1V), kpemuus (IV).
[Tonmy4yeHrne OKCHIOB HEMETAIIOB

4.6

XuUMHu4eckre cBoiicTBa okcuaoB: metamioB |A - IIIA rpynn, iunka, meau (1I)
u xenesa (I, I11). TlomyyeHne okcH10B METAIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHUM M aM(POTEPHBIX TUIPOKCUJIOB (HA MPUMEPE
TUAPOKCUIOB aTIOMHHHS, jKene3a, IMHKa). l[lolydeHne OCHOBaHMM W
aM(}OTEPHBIX TUIPOKCUIIOB

4.8

OO011Ke XUMUYECKHUE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM,
CEpPHHUCTOMN, CEpHOM, a30THOH, PochopHOii, KpeMHUEBOM, yroabHOH. OcoObIe
XMMHUYECKUE CBOMCTBA KOHILICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[lomydyeHne KUcioT

4.9

OO6mme XuMHUYeCcKue CBOMCTBA CpeTHUX cojiel. [lonmyuenue comnei

4.10

[lomydyenue, cobupanue, pacro3HaBaHHE BOJIOPOJA, KHUCIOPOJA, aMMHaKa,
VTIIEKHUCIIOTO Ta3a B JabopaTopuu

4.11

[lonyyeHue aMmmuaka, CEpHOM M a30THOM KUCIIOT B TPOMBIIIEHHOCTH. O01I1e
CHOCOOBI MOJTYYEHUS] METAJIOB

4.12

['eHeTHYECKas CBSI3b MCXKAY KilaCCaMHU HCOPIraHUYCCKUX COCIUHECHUH

XUMHYECKHE p€aKuuun
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5.1

Krnaccudukanys XuMAYECKUX Peakldid M0 pa3IudyHbIM MIPU3HAKAM: 10 YUCITY
M COCTaBY YYaCTBYIOIIUX B PEAKIMU BEUIECTB, MO TEIJIOBOMY 3(PdeKTy, 1Mo
M3MEHEHUIO CTENEHEN OKUCIEHUS XUMUYECKUX 3JIEMEHTOB

5.2

TeruoBoit 3P deKT XUMUYECKON peakluuu, TePMOXUMHUYECKHUE YPaBHEHMS.
JK30- ¥ SHIOTEPMUUYECKHE pEeaKIK. TepMOXUMUUECKIE YPAaBHEHUS

5.3

OKHCIIUTENHEHO-BOCCTAHOBHUTEIIbHBIE pEeaKLHH. Oxucnurenu
1 BoccTaHOBUTENM. [Iporiecchl OKMCIEHUST U BOCCTAHOBIIEHUS. DJIEKTPOHHBII
0asaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM peakIuu

5.4

TCOPI/ISI BHCKTpOHHTH‘IeCKOﬁ AUCCoalu. KaTI/IOHBI, AHHNOHBI.
3JIGKTpOJ'II/ITI)I N HCOJICKTPOJIUTEI. CunbHbIC U clTadbIe QJICKTPOJIUTEI. CreneHb
JUCCoNralin

5.5

Peakiiny HOHHOTO OOMEHa. Y CJIOBUS MPOTEKAHUS peaKlii MIOHHOTO OOMEHa,
[MOJIHBIC U COKPAIICHHBIE HOHHBIE YPABHEHUSI pEaKIU1

XHUMUS U OKpY>KaroWasi cpena

6.1

Bemectsa U marepuansl B IOBCEJHEBHOW XW3HM 4eloBeKa. besomacHoe
MCIIOJIb30BAHUE BEILECTB U XMMHUYECKUX PEAKIUN B JaOOpaTOpUU U OBITY.
[IepBas TOMOILb IPU XUMUYECKHUX 0KOTaxX U OTPABJICHUAX

6.2

XVWMHUUECKOE 3arpsi3HEHHE OKpYyKawliew cpeapl (KUCIOTHBIC —JOXKIH,
3arps3HEHHUE TOYBBI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MpeaoTBpaIlcHus
[Ipenenbnas momyctumasi koHneHtpanus Bemects (ITJK). Pons xumum B
pEUIEHUH SKOJIOTHYECKUX MpoOsieM. YCujeHue MapHUKOBOro sddekra,
pa3pylIeHre 030HOBOT'O CJIOs

6.3

[Ipumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHHS U UX COSTUHEHUN B
OBITY, MEIMIIMHE, MMPOMBIIIJICHHOCTH U CEIIbCKOM XO03sicTBe. [IpuMmeneHue
METAJVIOB U CIUIABOB (CTallb, YyTyH, AIOPATIOMUHUN, OpoH3a) B OBITY U
MPOMBIIINICHHOCTH WX coenuHeHud. [loHsTHE O KOppO3WMM METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UH

6.4

[IpupoHble UCTOYHUKU YTIEBOAOPOAOB (Yroyib, MPUPOIHBIA ra3, HEe(Th),
NPOJIYKTHI UX Eepepab0TKH (OEH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHaYaNIbHBIC MOHITHUSI 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHECHUSIX
yriepoga (MeTaH, 3TaH, ATWJIEH, AlETWICH, 3TAHOJ, TJIMIEPUH, YKCYyCHas
kuciora). [loHaTHe 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XKUpax, OelKax,
YIJIEBOJIAX - U UX POJIU B KU3HU YEJIOBEKA

PacueTnr;

7.1

o hopMynaM XUMHUECKUX COCTMHEHUI

1.2

Macchl (MacCOBOM) J10JIM pAaCTBOPEHHOTO BEIIECTBA B pACTBOPE

7.3

110 XUMHWYCCKHUM YPABHCHHUAM
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