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MMOACHUTEJBbHASA 3AIINCKA
Pabouas mporpamma mo xumum s obOy4darommxcsa 8-9 kigaccoB MOV rumuasum Nel3 paspaborana B
COOTBETCTBUU C JOKYMEHTAMU:
- ®enepanbubiM 3aKk0HOM Poccuiickoit @enepariu ot 29.12.2012r Ne 273- d3 «O6 obpazoBanuu B Poccuiickoii Denepaum;
- nmpuka3zoM MunHcTepcTBa npocsemnieHuss PO ot 31 mas 2021 r. Ne 287 “O6 yrtBepkaeHuu GheaepalbHOTO TOCYIapCTBEHHOTO
00pa30BaTEILHOr0 CTaHAapTa OCHOBHOI'O O0IIETO 00pa3oBaHus ]
-npuka3zoM MunuctepcTBa npocsenieHust Poccuiickoit ®eneparuu ot 18.07.2022 Ne 568 "O BHeceHnn M3MEHEHHH B (hemepanbHBINA
roCyJapCTBEHHBI 00pa30BaTEIbHBIM CTaHAAPT OCHOBHOTO OOIIEro 0O0pa3oBaHUsA, YTBEPKIACHHbIM NMPUKa30M MUHUCTEpCTBA
npocsemienns Poccuiickoit denepanuu ot 31 mas 2021 1. Ne 287";
- mpukazoMm MunuctepctBa npocBenieHuss PO ot 18 mas 2023 r. N 370 “O6 yrtBepxkaeHuu (denepaibHO 00pa3oBaTebHON
IpOrpaMMbl OCHOBHOI'O 001Iero 00pa3oBaHus’;
- npuka3zoM MunHucTepcTBa npocsenienue Poccuiickoit @eneparuu ot 1 deBpans 2024 r. Ne 62 "O BHeceHUH U3MEHEHUN B

HEKOTOpbIe TipuKa3bl MunucTepcTBa npocseiienus Poccutickoit @enepanuu, kacaronuecs GenepaibHbIXx 00pa3oBaTeNbHbBIX
IIpOTrpaMM OCHOBHOTO 00IIero 0oOpa3oBaHUs U CpeaHEro ooIero oopazoBanus';

- mpuka3oM MuHHUCTEpcTBa npocBenienue Poccuiickoit denepannu ot 22 ssaBaps 2024 r. Ne 31 "O BHeCeHHH W3MEHEHUN B
HEKOTOpbIe puKa3bl MunucTepcTBa npocselenus Poccuiickoit denepaium, kacaromuecs (penepanbHbIX TOCYAapCTBEHHBIX
CTaHJIapTOB HA4yaJbLHOT'O 0OIIEro 00pa3oBaHMs U OCHOBHOTO 00111er0 0O0pa3oBaHus '

- npukazoMm Munnpocseenust Poccun ot 19.03.2024 N 171

"O BHECEHNH M3MEHEHU B HEKOTOPBIC MTpUKa3sl MuHHUCTEpCTBA MpocBetnieHus Poccuiickoit deneparinu, kacarommecs GpeaepanbHbIX
o0pa3oBaTeNIbHBIX IPOrpaMM HauyaJbHOTO 00IIEro 00pa3oBaHus, OCHOBHOTO O0IIEr0 00pa30BaHUs U CPETHETO OOIIEro
obpazoBanus"(3apeructpupoBano B Muntocte Poccun 11.04.2024 N 77830);

- TIOCTaHOBJIeHWEM [ TaBHOTO TrOoCyAapCTBEHHOTO caHuTapHOro Bpada Poccuiickoit @enepanuu ot 28 centsiopsa 2020 r. Ne 28 «O6
yTrBepkeHnn canutapubix npasui CII 2.4.3648-20 «CanutapHO-3MHIEMHOJIOTHYECKHUE TPEOOBAHUS K OPTaHU3alUsIM BOCIIUTAHUS U
00yueHUsI, OTJbIXa U 03JI0POBJICHUS JIETeH U MOJIOACKMN» (3apeructpupoaHo B Munrocte Poccun 18.12.2020r. Ne61573);
- IOCTaHOBJIEHHEM [ TaBHOTO rocyAapcTBEHHOro caHuTapHoro Bpaua PO ot 28 suBaps 2021 r. Ne 2 "O06 yTBepxKACHUU
canuTapHbiX npaBui 1 HopMm CanlluH 1.2.3685-21 "['urnenndyeckre HOpMaTUBBI U TPeOOBaHUS K 00ECTICUSHUIO
0e30macHOCTH U (W) OE3BPEIHOCTH JIJI YeioBeka (hakTOpOB cpeibl OOUTaHUs";

- OcHOBHOHM 00pa3oBaTeIBLHON MPOTpaMMOil OCHOBHOTO o01ero oopazoBanuss MOY 'mvmuazum Nel3;
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- Ycraom MOY I'mmuazun Ne 13.

[Iporpamma 1Mo XMMHUM Ha YpPOBHE OCHOBHOTO 0O0IEero oOpa3oBaHUs COCTaBJIEHa Ha OCHOBE TpeOOBaHUU K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa30oBaTeNlbHOM MPOrpaMMbl OCHOBHOT'O 00111ero oOpa3oBaHus, npeacrapieHHbix B ®I'OC OO0, a Takxke Ha
OCHOBe (eiepalbHOl paboyeill MporpaMMbl BOCIIMTAHHMS M C YYETOM KOHIICTIIMM TMPENoJaBaHusl yuyeOHOro mpenMera «XuMus» B
oOpasoBarenbHbIX opranu3anusx Poccuiickoit deneparum.

[Iporpamma mo xumuu pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOINYECKON MTOMOIIM YUYUTETIO B CO3IaHUH Pab0OYeil porpaMMBbl 10
y4eOHOMY MPEIMETY.

[Iporpamma mo xumMun Aa€T MPEACTABICHUE O IEJAX, OOIICH CcTpaTermu OOY4YEHHsS, BOCIIUTAHUS W PAa3BUTHS OOYUaAIONTUXCS
CpeICcTBaMHu y4eOHOTO TIpeaMeTa, yCTaHABIMBAET 00s3aTeNIbHOE MPEIMETHOE COICPKAHKE, TPEAYCMATPUBACT PaCIpeie]ICHUE ero 0
KJlacCaM W CTPYKTYPHUPOBAaHHE TIO pa3jaesiaM M TeMaM MPOTpaMMbI MO XHMHH, OMPEEIsIeT KOJIMYCCTBCHHBIC M KadyeCTBCHHBIC
XapaKTEePUCTUKU COJIEPKAHUSI, PEKOMEHAYEMYIO IOCJIEJIOBATEIbHOCTh HW3YYCHUSI XUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKK Yy4eOHOTO Ipoliecca, BO3PACTHBIX OCOOCHHOCTEW 00yYaronIuxcs, OnpeaeasieT BO3MOKHOCTU
npeaMeTa Ui pean3aluu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOM MpOorpamMMbl HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBaHus, a TaKkKe TPeOOBaHMI K pe3ysbTaraM OOy4YeHUs XUMHHM Ha YPOBHE II€Jield M3Y4YeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TTI03HABATEIHLHON JEATEILHOCTH 00YUaIOIIEerocs 0 OCBOCHUIO yUeOHOTO COJIepKaHUSI.

3HaHWE XUMHUU CIIYKUT OCHOBOH NIt (POPMUPOBAHUS MUPOBO33PEHUSI O0YUYAIOIIETOCs, €r0 MPEACTaBICHUN O MaTepUATbHOM
€AUHCTBE MUPA, BAXKHYIO POJb UTPatOT (GOpMUPYEMbIe XUMHUEH MPEACTABICHUSI O B3aUMOINPEBPAIICHUSX YHEPTUU U 00 SBOJIOLUU
BEIIIECTB B MPUPOJIC, O MyTAX pEUICHUs TJIOOATbHBIX MPOOJEM YCTOMYMBOrO  pa3BUTUS  UEJIOBEUYECTBA —  CBIPbEBOH,
SHEPreTUYECKON, MHILEBON U HKOJIOTMYECKON 0€30MacHOCTH, IPOOJIEM 3APABOOXPAHECHHUS.

N3yuenue xumun:

CIIOCOOCTBYET peaiu3allid BO3MOXKHOCTEH JUIsi caMopa3BUTHUS W (DOPMUPOBAHMS KyJIbTYypbl JUYHOCTH, €& oOmend u
(byHKIIMOHATBLHOM TPAMOTHOCTH;

BHOCUT BKJIaJl B (JOPMUPOBAHUE MBINUICHUS U TBOPYECKUX CIHOCOOHOCTEH OOYYaIOIIMUXCS, HABBIKOB HUX CAMOCTOSITEILHOM
y4eOHOM NeATeTbHOCTH, SKCIICPUMEHTATBHBIX | HCCIIEI0BATEIILCKUX YMEHUH, HEOOXOTUMBIX KaK B IOBCEHEBHOU
KU3HH, TaK U B MPO(HECCUOHATHHOU JIeATeTLHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBHI IIEJIOCTHOTO B3IIsSiIAa HA  €IMHCTBO MPUPOIBI U
YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUH €CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYJarOIIINXCS;

CocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJE, K YETOBEKY, BHOCUT
CBOM BKJIaJ B 9KOJIOTMYECKOE 00pa3zoBaHue 00yJYarouXcsl.
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JlaHnHble HanpaBJIEHUsI B O0YYEHUN XUMUU 00€CTIEUNBAIOTCS CrielU(UKON coiepKkaHns y4eOHOTo IpeaMeTa, KOTOPbIN SBIISETCS
NEAArornYecky alaliTUPOBaHHBIM OTpaKeHUEM 0a30BOI HAYKHM XMMHHU Ha ONPEAEIEHHOM dTane €€ pa3BUTHSI.

Kypc xumMun Ha ypoBHE OCHOBHOIO 0OIIEro 00pa30BaHUS OPUEHTUPOBAH HA OCBOEHUE OOYYAIOIIMMUCS CHCTEMBI
NEPBOHAYAJIbHBIX MOHATHI XWMHHU, OCHOB HEOPTraHMYECKOM XMMHHM M HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX MOHSITHH OpraHU4YecKou
XUMUH.

CtpykTypa cofepkaHusi MporpamMmbl 0 XUMUHU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOI0 Moaxofa k e n3ydenuro. Coaepxanue
CKJIQJIBIBAETCSl U3 CUCTEMBI MOHATHA O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CHUCTEMBI MOHATUH O XMMHYECKO peakuuu. O6e 3Tn
CUCTEMBI CTPYKTYPHO OPTraHHU30BaHbI [0 MPUHIUITY MOCIEA0BATEIbHOTIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN
Pa3HOTO YPOBHSL:

aTOMHOMOJIEKYJISIPHOTO YYEHMS KaK OCHOBBI BCETO ecTecTBO3HaHM; [lepnoanueckoro 3axona /.M. MenneneeBa kak OCHOBHOTO
3aKOHA XMMHH; YUEHUS O CTPOCHUHM aTOMa U XMMUYECKOH CBS3H;

IpEeJICTaBICHUNA 00 MEKTPOIIMTUUECKON JUCCOLMAIIMY BEIIECTB B pacTBOpax.

TeopeTnueckne 3HAHHUS PAacCMATPUBAIOTCA HAa OCHOBE SMIIMPHYECKU IOJYYEHHBIX M OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS
NOCJIEIOBATEIbHO OT OJHOTO YPOBHS K JAPYroMy, BBINOJHSS (PYHKIMH OOBSACHEHUS U NMPOTHO3UPOBAHUSA CBOMCTB, CTPOEHUS U
BO3MOYXHOCTEN MPAKTHYECKOTO MPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX BEILECTB.

OcBoeHue mporpaMmbl MO XUMHUU CIOCOOCTBYET (DOPMHUPOBAHUIO TMPEJCTABICHUS O XUMHUYECKOW COCTABIISIONICH HAyYHOU
KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW MPHUPOABI, IICHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAHHWIO M METOJaM TO3HAHUS B HAYKeE.
M3yyeHne XWUMHUH TPOUCXOIUT C TPHUBJICYCHHEM 3HAHWW W3 paHEEe M3YyYEHHBIX YYCOHBIX NpeaMeToB: «OKpYKaroluid MUpP»,
«buosnorus. 5—7 xknacce» u «dusnka. 7 Kinacey.

[Ipy wW3yYyeHWHW XUMHHM TIPOUCXOIUT (OPMHUpPOBAHWUE 3HAHWUK OCHOB XHMHYECKOW HAyKHM KaK o00JacTH COBPEMEHHOTO
CCTECTBO3HAHUS, MPAKTHYCCKOW JCATCIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHCHTOB MHUPOBOW KYJBTYpHL. 3agada y4eOHOTO
IpeIMETa COCTOMT B (POPMHUPOBAHUU CUCTEMbl XMMHUUYECKHMX 3HAHWH — BaKHEHIIMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKHX
MOJIOKEHUH, TOCTYITHBIX 0000IICHIIT MUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HaAyKH, B IPHOOIICHIHN K HAYYHBIM METOJIaM TTO3HAHUS
Opy M3YYCHWH BEIIECTB M XUMHUYECKUX peaknuii, B (OPMHUPOBAHUHU W PA3BUTHH MO3HABATEIHHBIX YMEHUHN U UX MPUMECHECHHUH
B Y4eOHO-TI03HABATEIILHONW M Y4€OHO-UCCIIEI0BATEILCKON NIEITEIbHOCTH, OCBOCHUH MPaBuUil 0€30MacHOT0 OOpaIeHus ¢ BEIIeCTBAMU
B MIOBCEIHEBHOW JKU3HMU.

[Tpu n3ydeHnn XuMrUM Ha yPOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs BAXKHOE 3HaUECHUE TPUOOPENIH TaKKe MeJH, KaK:

dbopMHpOBaHNE WHTEIUIEKTYyaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CamMOOOpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIHBHOMY
NPUHATHUIO PEICHH, CTIOCOOHOM aAanTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;
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HaIpaBJICHHOCTh OOY4YEHUsS HAa CHCTEMATHYEeCKOE TMPUOOIIEHHEe O0O0yJaloluxcsi K CaMOCTOSITENIbHOW IO3HaBAaTEIbHON
JeSATEIbHOCTH, HAYYHBIM METOAAaM MO3HaHUs, GOPMUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecrieyeHue yciIoBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YYAIONIUMUCS ONbITa Pa3HOOOPA3HON JEATEIHLHOCTH, MO3HAHUS U
CaMONO3HAHUS, KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIIMI), MMEIOIIUX YHHBEPCAJIbHOE 3HAYEHHME [IJISl PA3IMYHBIX BHJIOB
JESTENBHOCTH;

dbopmupoBanue 001IeH HYHKIIMOHATHFHOW M €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM YHCJIE YMEHHI OOBSICHATH M OIICHUBATh
SIBJICHUST OKPYXKAIOIIETO0 MHpA, MCHOJIb3ysl 3HAHUS U ONBIT, MOJYYEHHbIC MPU HU3YUYCHUH XUMHUHU, MPUMEHATh UX MPU PEIICHUU
npo0JieM B OBCEHEBHOM JKU3HU U TPYAOBOU €SI TEIBHOCTH;

dbopmupoBaHue y 00y4aromuXcsi TYMaHUCTUUECKUX OTHOIICHUH, MOHUMAaHUSl [IEHHOCTH XMMHUYECKUX 3HAHUM JJIsI BHIPAOOTKHU
AKOJIOTMYECKU 11€JIeCO00Pa3HOTO TOBEJICHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B IEJISIX COXPaHEHUS CBOEro 370pOBbS M
OKPYXKaroUel MPUPOTHOU CPEbI;

pa3BUTHE MOTHUBALIUU K O0Oy4eHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJII0 M CAMOBOCIIMTAHMIO HA OCHOBE YCBOCHUS
00111e4YeI0BEUECKHX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIA U HANIPaBICHHOCTH JJaTbHEHIIIET0 O0yUeHHUS.

OO01iee yncao 4acoB, PEKOMEHAOBAHHBIX ISl M3ydeHUs] XuMun, — 136 dacoB: B 8 kiacce — 68 dacoB (2 vaca B Hezielnw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJICITIO).

JUig kaxaoro kiacca MNpPeSyCMOTPEHO pe3epBHOE Y4deOHOEe BpeMs, KOTOPOE MOKET ObITh HCIHOJIb30BAHO YYaCTHUKAMHU
00pa3oBaTENBLHOIO Mpolecca B 1esiax (OPMUPOBAHUS BApUATUBHON COCTABISIONICH COJepKaHUs KOHKPETHON padodeil mporpaMMel.
[Tpu sTOM OOsi3aTenbHas (MHBApUAHTHAS) YaCTh COJAEPKAHMS IPEIMETA, YCTAHOBJICHHAS] IPUMEPHON paboyel mporpaMmmoil, 1 Bpems,
OTBOJIMMOE Ha €€ U3y4YEHHE, TOJKHBI ObITh COXPAHEHBI MOTHOCTHIO.

COAEPXKXAHUE OBYUYEHUA

8 KUIACC
IlepBoHaYaIbHBIE XUMUUYECKUE ITOHATHS
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[Ipenmer xumuun. Posib XMMUUK B )KM3HU YEJIOBEKA. XUMHUS B cucTeMe Hayk. Tena u BemectBa. @U3NYECKUE CBOMCTBA BEILECTB.
ArperatHoe coctosinue BeiecTs. [loHsTHEe 0 MeTo1ax Mmo3HaHus B XUMHH. YncTbie BelecTBa U cMecu. CriocoObl pa3esieHusl CMeceil.

ATOMBI U MOJIEKYJIbL. XUMUYECKHUE 3IIEeMEHTHI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB.

[IpocThie U CIIOKHBIE BEeECTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckas ¢popmyina. BanieHTHOCTh aTOMOB XMMHUUYECKUX 3JIEMEHTOB. 3aKOH TMOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTENbHAS
aToMmHast macca. OTHOCHUTEIbHAS MOJIEKYJIIpHas Macca. MaccoBast J0JI1 XUMUYECKOTO 3JIEMEHTA B COEJUHEHUU.

KomnuectBo BemectBa. Mons. MonsipHas Macca. B3auMOCBSI3b KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IWHUII BEIIECTBA.
Pacuétsl no hopMynam XUMUYECKUX COCTUHEHUH.

PuU3NYECKNE U XUMUYECKHE ABICHUSA. XMMHUECKas PEAKUA U €€ MPU3HAKH. 3aKOH COXPAHEHUSI MAcCChl BEMIECTB. XUMHUYECKUE
ypaBHeHus. Knaccudukanus XUMUYECKUX peaKIUil (COEAUHEHUS, PA3JI0KEHHUS, 3aMEILIEHHs, OOMEHA).

XUMHUYECKUMN DKCIIEPUMEHT:

3HaKOMCTBO C XUMHUYECKOM IOCYJOW, MpaBWiIaMH paboThl B jaboparopuu M OpuéMamu oOpauieHus ¢ J1a00paTOpHBIM
0o0opy/0BaHUEM, H3YYEHHE M ONHUCAaHUE (PU3NUYECKMX CBOWCTB OOpa3lOB HEOPTaHWYECKUX BEIIECTB, HAOIMIOACHHE (U3NYECKUX
(mnaBjeHHE BOCKa, TasiHUE JIbJa, pacTUpaHHE caxapa B CTYIKE, KUIIEHHWE M KOHJEHCAlMsl BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH,
MPOKAJIMBaHUE MEIHON MPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KUCJIOTOW) sSIBIIEHUM, HAOMIO/IEHNE M OMMCAaHNEe TIPU3HAKOB MIPOTEKaHMS
XUMHUYECKUX PEAKIHM (pa3ioxeHHe caxapa, B3auMOJECHCTBUE CEPHOM KUCIOTHI C XJIOPHUIOM Oapusi, pa3iioKeHHEe TMIPOKCHIa MEIH
(IT) mpu HarpeBanuu, B3aMOJICHCTBHE Keje3a ¢ pacTBopoM conu Menu (I1), nuzydenune cnocoOoB paszzeneHus cMecei (C TOMOIIBIO
MarHuTa, (puiIbTpoBaHUE, BbIIAPUBAHUE, TUCTUIUILMS, XpoMarorpadus), IpoBeIeHHE OYMCTKU MOBAPEHHON COJIM, HAOIIOACHUE U
ONMCAaHHUE pE3yJIbTATOB IIPOBEIACHUS OIbITA, WLUIIOCTPUPYIOWIETO 3aKOH COXPAHEHUS MacChl, CO3JaHUE MOJEIEH MOJEKYJI
(IIapOCTEPKHEBBIX ).

Baxnenme npeacTaBuTeNIM HEOPTaHUIECKUX BEIIECTB

Bo3gyx — cmech razos. CocraB Bo3znyxa. Kucinopon — aneMeHT W mpoctoe BemecTBO. HaxoxJeHne Kuciopojia B HNPHUPOE,
bu3nyeckue U XuMrueckue cBoicTra (peakuuu ropenus). Oxcuapl. I[lpumenenune xucinopoga. CnocoObl MOMyYEHUS KHUCIOpoAa
B J1a0OpaTOpuu M MPOMBbIIIEHHOCTU. KpyroBopoT kuciopoja B npupoje. O30H — aJIoTporHas MoAupUKalus KUCIOpoa.

TernnoBo# 3G heKT XUMUIECKOW PeakIui, TEPMOXUMHYECKUE YPAaBHEHUS, K30~ U DHIOTEPMHUUECKUE peakinu. TOIIUBO: yrojib
U MeTaH. 3arpsi3HeHNe BO3/1yXa, yCUJIeHHe MapHUKOBOro 3¢ dexTa, pazpylieHrne 030HOBOTO CIIOSI.

Bogopon — anmemeHT u mpoctoe BemecTBO. Haxoxkaenuwe Boaopona B mpupope, (u3MuecKue U XUMUYECKHE CBOMWCTBA,
IPUMEHEHUE, CIIOCOOBI MOJTy4eHUs1. KuciaoTel u comnm.

MounsipHbIit 00BEM Ta30B. Pacdu€Thl IO XUMUYECKUM YPaBHEHUSIM.
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dusnueckue cBorcTBa BoAbl. Boga kak pactBopurelnb. PacTBopbl. HackllieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOpUMOCTD
BEILIECTB B BOJIe. MaccoBas 107151 BEIIECTBA B pacTBOpe. XUMHUECKHE CBOMCTBA BOJbl. OCHOBaHMs. Pollb pacTBOpOB B MPUPOAE U B
KU3HU YyenoBeka. KpyroBopot Bojibl B Iipupoie. 3arpsi3HEHUE TPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanusa neoprannueckux coequHenuit. Oxcunpl. Knaccudukaius okcuaoB: coeodpasyroniye (OCHOBHbIE, KUCIOTHBIE,
amdoTtepHbIe) 1 HeconeoOpasyromue. Homenknarypa okcumnoB. @u3ndeckie U XUMHUECKHUE CBOMCTBa OKcuI0B. [lomydyeHne okcuaoB.

OcnoBanusa. Knaccudukanus ocHoBaHH: MIENOUN U HEpacTBOpUMBbIe ocHoBaHMs. HomeHknaTypa ocHoBaHuil. dusnyueckue u
XMMHUYECKUE CBOMCTBA OCHOBAaHUU. [lomyyeHrne OCHOBaHM.

Kucnotsl. Knaccudukanus kucior. HoMenknatypa kuciaor. OuU3nyeckue M XUMHUYECKUE CBOMCTBAa KHUCIOT. Psii akTUBHOCTH
metauioB H.H. bekerosa. [lonyuenue kucior.

Comu. Homenknatypa conei. @U3ndecKkne 1 XMMAYECKAE CBOMCTBA COJIEH.

[TonmydyeHue conen.

['eHeTnueckas cBsA3b MEXKIY KIaCCaAMU HEOPraHUYECKUX COCIUHEHUM.

XUMHUYECKUI OKCIIEPUMEHT: KayeCTBEHHOE OIMpEeNIeJICHUE COJACpXKaHUs KHUCIOpOoJa B BO3JyXe, IMOJydyeHUe, coOUpaHue,
pacro3HaBaHKe U U3yUYE€HHUE CBOMCTB KUCIIOPO/1a, HAOIIOICHHE B3aUMO/ICHCTBHUS BEIIECTB C KUCJIOPOJIOM U YCIOBUSI BOSHUKHOBEHUS U
MpeKpalieHus ropeHus (moskapa), O3HaAKOMJIEHHE ¢ oOpasllaMH OKCHUIOB M ONHCAaHHUE WX CBOWCTB, MOJIy4eHHE, coOUpaHue,
pacro3HaBaHWE€ W W3y4Y€HHE CBOMCTB BoOJOpoja (ropeHue), B3aummojelcTBue Bojopona ¢ okcumom menu (II) (BozmoxkHO
WCIIOJIb30BAHUE BUJEOMATEPUATIOB), HAOIOJIEHHE OO0pa3IOB BEHIECTB KOJWYECTBOM | MOJb, HCClENOBaHHE OCOOCHHOCTEH
PACTBOPEHHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO, MTPUTOTOBJIEHUE PACTBOPOB C ONMPEACIEHHON MacCOBOU JOJIEN paCTBOPEHHOTO
BEILECTBA, B3aMMOJCICTBUE BOJbI C MeETaUIaMH (HaTpUeM | KajblueM) (BO3MOXKHO HCIOJb30BAaHUE BHUIEOMATEPUATIOB),
UCCJIEeIOBAaHUE O00pa3llOB HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, HAOMIOJEHWE HW3MEHEHMS OKpPAaCKM HHJUKATOPOB B
pacTBOpax KHUCJIOT W 1IesnoYeil, n3ydenue B3aumojeictusa okcuaa menu (II) ¢ pactBopoM cepHOil KUCIOTHI, KMCIOT C METalJIaMH,
peaKUMi HEUTpAIU3aluK, IT0JyYeHNE HEPACTBOPUMBIX OCHOBAHMUM,

BBITECHEHUE OJIHOTO METaJIa IPYTUM M3 PacTBOpa COJIM, PELIEHUE DKCIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «BakHeNme Kiacchl
HEOPraHUYECKUX COCIMHEHUI.

[Tepuoanueckuii 3akoH u Ileproanueckas cucteMa xumuueckux asemenToB .M. MenaeneeBa. CTpoeHre aTOMOB. XUMUYECKas
cBs13b. OKUCIUTENBHO- BOCCTAHOBUTEIBHBIE PEAKIIUH

[lepBbie MOMBITKM KiIAacCU(UKAIMKM XUMHYECKUX dJeMeHTOB. [loHATHE O Tpymmax CXOOHBIX JJIEMEHTOB (IIEIOYHBIE |
IEJIOYHO3EMETHHBIC METAJUIbI, TAJIOTEHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yoT aM(OTEepHBIE OKCHUIBI ¥ TUPOKCHIBI.
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[lepnognuecknit 3akoH. Ilepuonmueckas cucrema  xumuyeckux  sneMeHtoB J[.MI. MenneneeBa. KoporkonepuonHas u
JuHHOTIeproaHas ¢opmbl Tlepuoandeckoit cucteMbl xuMudeckux 3eMeHToB .. Menpaeneesa. [lepuonas! u rpymmsl. uznueckuit
CMBICJI IOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI JIEMEHTA.

Crpoenne aromoB. CocTaB aroMHBIX siiep. M3otombl. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX 000JIOYEK aTOMOB NepBbIX 20
XUMHUYECKUX 31eMeHTOB [lepronnueckoii cucremsl J[.1. MenneneeBa. XapakTepuCTUKa XUMAYECKOTO 3JIEMEHTA MO €r0 MOJIOKECHUIO
B [Iepnoanueckoii cucreme [I.11. Menneneena.

3aKOHOMEPHOCTH W3MEHEHUS paJAuyca aTOMOB XHMHUYECKUX BJIEMEHTOB, METAUIMYECKUX W HEMETAUIMYECKUX CBOWMCTB IO
rpynmnaM 1 NepruoJaM.

3nauenue llepuonnueckoro 3akoHa u lleproanyueckolt CUCTEMBI XMMHUYECKUX JIEMEHTOB JISl PA3BUTHS HAYKU U TMPAKTUKHU.
J.1. MenneneeB — y4€HBIN U IrpakKJaHUH. XUMHUYECKas CBsA3b. KoBameHTHAs (monsipHast u HETOJISIPHAS ) CBS3b.

DIEKTPOOTPULATETBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp okucneHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKUCIEHNU U BOCCTaHOBIEHUS. OKUCIUTENN U
BOCCTAaHOBUTEJIU.

XUMHUYECKUHN SKCIIEPUMEHT:

U3y4deHHe 00pa3IoB BEIECTB METAIIOB M HEMETAJUIOB, B3aUMOJICHCTBUE TUIPOKCHIA IIMHKA C PACTBOPAMH KHUCIIOT U IIEJIOUEH,
MPOBEICHUE OMBITOB, WLTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEHHE, PeaKlud Pa3ioKeHUs,
COCIUHEHHUS ).

MexnpenMeTHbIE CBSI3H

Peanuzanusi MeXIpeaMETHBIX CBSI3€H MPU U3YYEHUHM XMMHHM B 8 KJlacce OCYIIECTBISETCS uYepe3 MCIOJIb30BaHHE KaK OOLIUX
€CTECTBEHHOHAYYHBIX TOHSTUW, TaK W MOHSATUM, SBJISIONIMXCSA CUCTEMHBIMH ISl OTJIEJIBHBIX MPEIMETOB €CTECTBEHHO- HAYYHOIO
UKJIA.

OOmue ecTecTBEeHHOHAy4YHbIC TOHATHUS: HAy4dHbIA (akT, TUMOTE3a, TEOpHs, 3aKOH, aHalIW3, CHUHTE3, Kiaccudukaims,
NEPUOIMYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@dusuKa: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUI
3apsjl, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSHHME BEIIECTBA, ra3, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI U3MEPEHHs, KOCMOC,
IUIaHEeTHI, 3BE3b1, COTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOMTAEMBbIE, TOTUITMBO, BOJHBIE PECYPCHI.

9 KIIACC
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BemecTBo u XumMu4deckas peakuus

[lepnonnuecknii 3akoH. Ilepmoamnueckas cucrema XUMHUYECKUX anemeHToB J[.MI. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB XMMHYECKHMX 3JIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kajus, KAJIbLMSI U UX COCOUHCHUN B
COOTBETCTBHH C IOJIOKEHUEM JJIEMEHTOB B IIepruoInyecKkoi CUCTEME U CTPOEHUEM X ATOMOB.

CrpoeHue BelecTBa: BUJAbl XUMUYECKOW CBA3U. THIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCHMOCTh CBOWMCTB BEIECTBA OT THUIMA
KPUCTAJUINYECKOUN PEIIETKU U BUJ1a XUMHYECKOM CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHMYECKHX BEIIECTB. XMMHYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K PA3THMYHBIM
KJIaCCaM HEOPTraHWYECKUX COECIMHEHU, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanmsa XUMHYECKMX  peakuuMid MO  pa3IidyHbIM  IpPHU3HAKaMm (10 YMCIy U COCTAaBY yYaCTBYIOIIMX B peakUuu
BEILECTB, MO TEIIOBOMY 3((}EKTy, M0 U3MEHEHHIO CTENEHEH OKHCIIEHHS XMMUYECKHX 3JIEMEHTOB, IO OOpPATHUMOCTH, N0 YYACTHIO
KaTajau3aTopa). OK30- U S3HI0TEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonsitue o ckopoctn xumuueckor peakuuu. IloHarne 00 oOpaTUMBIX M HEOOPAaTUMBIX XMMHUYECKUX peakuusx. Ilonsrue o
TOMOI'€HHBIX U T€TEpOreHHbIX peakuusax. [lonstue o katanmse. IloHsaTHe O XuMHuyeckoM paBHOBecHH. PaKTOPBI, BIUSIOMINE HA
CKOPOCTh XMMHUYECKON PEAKLIUU U TOJIO)KEHUE XUMHUYECKOTO PABHOBECHSI.

OKHUCHAUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMM, JJIEKTPOHHBbIM  OajlaHC  OKHMCIUTEJIbHO-BOCCTAHOBUTENBHOM  peakLuu.
CocraBiieHne ypaBHEHUI OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKLU C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus 3JIEKTPOIUTHYECKOW AMCCOLMALMM. DJIEKTPOJUTHI U HEIEKTPONUTHL. KaTHOHBI, aHMOHBI. MeXaHu3M auccouuanuu
BEILECTB C Pa3IMYHBIMU BUJIAMU XUMUYECKOH cBsi3U. CTeneHp Auccounanuu. CHUIIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiuu moHHoro oOMeHa. YcJOBHS NMPOTEKaHUS PeakUuid MOHHOTO OOMEHa, MOJHBIE U COKpAIEHHbIE MOHHBIE YpaBHEHUS
peakiuii. CBOMCTBA KHUCJIOT, OCHOBAaHUM U COJIEW B CBETE MPEJCTABJICHUN 00 AJIEKTPOJMUTHYECKON auccouuanuu. KadecTBeHHbIE
peakuuu Ha UOHBI. [ToHsATHE O TUAPOIU3E CONEH.

XUMHUYECKUMN IKCIIEPUMEHT:

O3HAKOMJICHUE C MOJIETSIMU KPUCTAUTMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB — METAJJIOB W HeMeTaioB (rpadura u
aJiMas3a), CJOXHBIX BEIIECTB (XJOpHUIA HATpUsl), UCCIEIOBAHHE 3aBHCHUMOCTH CKOPOCTHM XUMHUYECKOM pEakUWd OT BO3AECUCTBUS
pa3IMyYHBIX (PAKTOPOB, UCCIEIOBAHUE HIEKTPOIIPOBOAHOCTH PACTBOPOB BELIECTB, MpOIecca AUCCOIUAIIMM KUCIIOT, HIeJIoUel U coJiel
(BO3MO>XHO MCIOJIb30BAaHUE BUAEO MAaTEPHUAIIOB), IPOBEAEHUE OIBITOB, MJUITFOCTPUPYIOLIIUX MMPU3HAKU MPOTEKAHUS PEAKIIMA HOHHOTO
oOMeHa (oOpa3oBaHHME OCajKa, BbIIEICHHE Ta3a, OO0pa30BaHHE BObl), OMBITOB, WIUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUN (TOPEHHE, PEAKIUU PA3JIOKEHUS, COEAUHEHHUs), PpACIO3HABAHUE HEOPraHWYECKUX BEIIECTB C
MOMOILBIO KAYECTBEHHBIX PEAKLIUIA Ha NOHBI, PEIIEHHE SKCIEPUMEHTAIBHBIX 3aa4.

HewMmerassl u ux coegMHEHUA



denepanbHas padouas nporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHD)

OOmiast xapakTepucTHKa TajoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u
¢bu3nUecKue CBOMCTBA MPOCTHIX BEUIECTB — raJIOTEHOB. XMMHUYECKHME CBOMCTBA HA MpUMEpe XJopa (B3aUMOJEHCTBUE C MeTaJlJlaMH,
HEMeTaJUIaMH, IIesioyamMu). XiaopoBoaopo. CosisiHas KUCIIOTa, XUMUYECKHUE CBOMCTBA, MOyYeHUE, IpuMeHeHune. JlelicTBre xjaopa u
XJIOPOBOAOPOJA HAa OPraHr3M YeoBeKa. BaxkHelme XJI0puabpl U UX HAXO0KIEHUE B IPUPOJE.

O6u1as xapaktepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIE  CTENEHU  OKHUCIICHUS.

Crpoenue u (pu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJIOTPOIHBIE MOIU(UKAIIMA KUCIOPOJA U CEPHI.
Xumuueckne cBoiictBa cepbl. CepoBOAOPO, CTpOEHUE, (PUBHYECKHE U XUMHUYECKUEe CBOMCTBA. OKCHUIBI CEephl KaK MPEICTaBUTEIN
KHCJIOTHBIX OKCUAOB. CepHas KHUCIOTa, (PU3MYECKHME M XUMHUYECKHE CBOMCTBA (OOLIME Kak MpEeACTaBUTENS Kjacca KHCIOT H
cnenuduyueckre). XMMUYECKHE Peaklny, JIeKalue B OCHOBE POMBIIIEHHOTO C0co0a MOJy4YeHUs CepHOU KHUCIOThL. [IprumeHnenue
cepHol kucioThl. Cou CEPHOM KUCIOThI, KAUECTBEHHAs peakiius Ha cyibdar-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUI B MPUPOJIC.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelbl COEIMHEHUSIMU cepbl (KUCIOTHBIE 0K, 3arpsA3HEHHE BO3IyXa M BOJOEMOB),
crocoObl ero mpenorBpamieHus. O0mas xapakTepucThka 371eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpPOEHUS aTOMOB, XapaKTEpHBIE
CTENEHU OKHCIEHUS. A30T, pacIpOCTpaHEHUE B Npupoie, pu3NyYecKue W XUMHUUecKHue cBoiicTtBa. KpyroBopoT azora B mpupoje.
AMMuak, ero (u3MyYecKue U XMMUYECKHE CBOWCTBA, MOJy4yeHHE W npuMeHeHue. Conu aMMOHMS, UX (PU3NYECKUE M XUMHUYECKHE
CBOIicTBa, npuMeHeHHe. KauecTBeHHass peakiusi Ha MOHbBI aMMOHHUS. A30THasl KHCIOTa, €€ MojiydeHue, pU3nueckue U XuMUYECKHe
CBOICcTBa (00IIME Kak MpeACcTaBUTENS Kiacca KUCIOT U creuupuyeckue). Mcnonb30BaHne HUTPATOB U COJIEH aMMOHHUSI B KayeCTBE
MUHEPATBHBIX YI00peHH. XUMHUYEeCKOe 3arpsi3HEHNE OKpPYKAIoIIel cpellbl COeAMHEHUAMHU a30Ta (KUCIOTHBIE AOXKIU, 3arps3HEHUE
BO3/lyXa, MOYBBI U BOAOEMOB). Pocdop, amnorponHsie Momudukanuu ¢docdopa, puU3MUECKUe U XUMHUECKHE cBoicTBa. OKcHI
dochopa (V) u dbochopHas kuciora, puznueckue U XUMHUUECKHE CBOMCTBa, mojiydeHue. Mcmnonb3oBanue (ocdaToB B KauecTBe
MUHEPAJIbHBIX yJI00pEHUH.

OO6mast xapaktepucThka 37eMeHTOB [VA-rpynmbel. OcCoOOEHHOCTH CTpOEHUSI aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHUS.
VYrnepoa, ainoTpomnHbie MoIM(HUKALMK, pacHpOCTpaHEHUE B NpHUpojAe, (U3MUECKHME W XUMHUYECKHE CBOICTBA. AcopOuus.
Kpyrosopot yriepoaa B npupoje. Okcupl yriepoaa, ux Gu3n4eckue U XUMHUYECKHE CBOMCTBA, IEUCTBUE HAa KUBBIE OPraHU3MBbI,
NOJly4YeHUE U NMPUMEHEHHe. DKOJIOrHUecKHue MpoOeMbl, CBs3aHHbIe ¢ okcuoM yriuepona (IV), rumoresa riiodanbHOr0 MOTEIUICHUS
KJIUMaTa, TapHUKOBBIN 3¢ (deKT. YroapHas KUCIOTa U €€ COIM, UX (PU3NYECKUE U XUMUYECKHE CBOWCTBA, MMOJIyYeHUE U IPUMEHEHHE.
KauecTBenHast peakuus Ha kKapOoHaT- MOHBI. Vcmonb3oBaHue kapOOHATOB B OBITY, MEIWLMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SUCTBE.

[IlepBoHavasibHbIE TOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COEAUMHEHUSX yriiepoaa (MeTaH, 3TaH, 3TWJIEH, alleTHIIEH,
3TaHOJ, TJIMIEPUH, YKCycHas Kuciorta). [lpupojaHbie MCTOUHHUKH YTIIEBOAOPOJOB (Yrojib, MPUPOIHBIN ra3, He(Th), TPOAYKTHI UX
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nepepaboTku (OC€H3WH), UX POJb B OBITY U IPOMBINIJIEHHOCTH. [loHATHE O OMOJIOTMYECKH BaKHBIX BEIIECTBAX: KUpaX, OCNKax,
YTJIEBOJIAX — M UX POJIM B KU3HU YeJIOBeKa. MaTepruaibHOE €IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCTUHEHUI.

Kpemuuii, ero ¢usznueckre U XMMHUYECKUE CBOMCTBA, MOydeHUE U nmpumeHeHue. CoellMHeHUsl KpeMHus B mpupoze. OO0uue
npenacrasienust 00 oxcuae kpemuus (IV) um kpemuueBoi kucnore. CUIMKaTbl, UX HCIOJb30BAaHUE B OBITY, B MPOMBIILIEHHOCTH.
Baxneiimme cTpouTenbHbIE MaTepHANIBI: KEpaMUKa, CTEKIIO, IIEMEHT, 0€TOH, Kene300eToH. [Ipobiempl 6€30mMacHOT0 UCIIOIB30BAHUS
CTPOUTEBHBIX MATEPUAIIOB B TOBCEHEBHOM JKU3HHU.

XUMHUYECKUI SKCTIEPUMEHT:

n3yueHue oOpas30OB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISIHON KHUCJIOTHI, MPOBEICHUE KAYECTBEHHBIX PEaKIUi Ha XJIOPHU/I-
WOHBI U HAOJIOJICHWE MPU3HAKOB UX MPOTEKAHMS, OMBITHI, OTpakaroliue (U3UYECKHE U XMMHUYECKHE CBOMCTBA TAJIOTEHOB M HX
coeMHEHU  (BO3MOXKHO  HCIIOJB30BaHUE BUJIEOMATEPHUATIOB), O3HAaKOMJIEHHE C oOpasliaMu XJIOPUIOB (TajlOr€HUI0B),
O3HAaKOMJIEHHE C oOpa3laMu cepbl U e€ COeAMHEHUSIMU (BO3MOXKHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB), HAOIIOJECHUE Mpolecca
oOyriIvMBaHus caxapa MmoJ JEUCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yUYE€HNE XUMUUECKUX CBOMCTB pa30aBiICHHOM CEpHOU
KHUCIIOTBI, TMPOBEACHUE KAaYyeCTBEHHOW peakluuu Ha Ccyiab(}ar-uoH U HAOJIOJeHHE MpU3HaKa €€ MpOTEeKaHUs, O3HAKOMIIEHHE C
bu3YecKuMU CBOMCTBaMH a30Ta, pocdopa U UX COeTMHEHUI (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPHUATIOB), 00Opa3liaMi a30THBIX U
dbocdopHbIX ynoOpeHull, moiaydeHue, coOUpaHUe, paclO3HABAHUE M HM3YyUYCHHE CBOWCTB aMMHaKa, MPOBEICHHE KaueCTBEHHBIX
peaknuii Ha WOH aMMOHUA U (ocdhaT-uOH U HU3yUYEHUE MPU3HAKOB UX MPOTEKAHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOM
KHUCIIOTHI C MeIbI0 (BO3MOKHO HCIIOIh30BaHUE BUEOMATEPUATIOB), U3YYCHHUE MOJIeNICH KPUCTAJUTMYECKUX PEIIETOK anMasa, rpadura,
dyiepeHa, 03HaKOMJICHUE € TIPOLIECCOM acOPOIIMKU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONWCTBOM MPOTUBOras3a,
MoJIy4yeHue, coOupaHue, pacno3HaBaHUE U U3yYeHUE CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEJICHUE KaUeCTBEHHBIX PEaKIuil Ha KapOoHAT U
CUJIMKAT-UOHBl M U3YYEHHUE MPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHUE C MPOIYKIMEH CUIMKATHON MPOMBIIUICHHOCTH, PEIICHUE
AKCTIIEPUMEHTANIbHBIX 3aj1a4 110 TeMe «BakHeue HeMeTalIbl U KX COSTUHECHUS.

MeTtasnibl 1 X COSTUHECHUS

OO6miasi xapakTepUCTHUKA XMUMHUYECKMX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHMM HMX ToJioxkeHus B llepuomuueckoit cucreme
xumuueckux snemeHToB J[.MI. MenneneeBa u crpoeHus aroMoB. CTpoeHHe MeTaiioB. MeTrayuindeckasl CBSI3b M MeTajulnyecKast
KpPUCTAIUINYECKAs pemeéTka.  DNEKTPOXUMUYECKUN  pAll HaINpsHKEHUN MeTtaiuioB. Du3nyueckne u
XUMUYECKHE CBOMCTBa MeTauioB. O0mue crnocoObl moiayudeHuss mMeTamioB. [loHATHE O KOPpPO3WM METAJIOB, OCHOBHBIC CIIOCOOBI
3amuThl UX OT Kopposuu. CrutaBel (CTaimb, YyTyH, AIOPATIOMUHUN, OpOH3a) M WX TPHUMEHEHHE B OBITY M MPOMBIITUICHHOCTH.
[Ilenounsie MeTambl: noyioxkeHue B [lepuoanueckon cucreme xumuueckux 3nemeHToB .M. MenaeneeBa, CTpOE€HHE HUX aTOMOB,
Hax0XJICHUE B MIPUPOJIE.

11
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dusznyecKkue U XMMUYECKUE CBOMCTBA (Ha MpuMepe HaTpus W Kanus). OKCUAbI M THAPOKCHUABI HaTpus U Kanus. [IpuMeHeHue
IIEJIOYHBIX METAJUIOB U UX COCAUHCHUIM.

[IlemoyHO3eMENBHBIE METAJIJIBI MATHUKW W KaJbLMU: MOJIOKeHHE B llepuommyeckor cucremMe XuMU4YecKux siemeHToB J[.U.
MenpeneeBa, CTpOCHUE UX aTOMOB, HAX0XJAEHUE B NMpUpojie. PU3nyecKue 1 XMMAYECKUE CBOMCTBA MarHus U Kaiblus. Baxkueime
COEAMHEHUS Kanblusl (OKCU, TUIPOKCUI, COJIH). ZKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxxenue B [lepuoanueckoil cucteMe xumudeckux siaeMenToB J[.M. MenaeneeBa, ctpoeHrne aToma, HaXOK/JICHHUE
B nipupoje. Gusnyeckre 1 XUMUYECKUE CBOMCTBA allOMUHUA. AM(OTEpHBIE CBOMCTBA OKCUAA U TUAPOKCH 1A aTFOMUHHSL.

Kenezo: nonoxenue B [lepnognueckon cucremMe xumuuyeckux sneMeHToB [[.M. MenneneeBa, cTpoeHne aToMa, HAXO0K/ICHUE B
npupojie. Pu3nUecKue U XUMHYECKHUE CBOMCTBA >kene3a. Okcuabl, ruapokcuanl U conu sxenesa (II) u xenesa (III), ux cocras,
CBOICTBA U MOJIYyYECHUE.

XUMHUYECKUHN SKCIIEPUMEHT:

O3HaKOMJICHHE C oOpaslaMyd METAJIJIOB U CIUIaBOB, WX (PM3UYCCKUMHU CBOHMCTBAMH, U3YUEHHE PE3YJIbTaTOB KOPPO3UH METAIIOB
(BO3MOYKHO HCIIOJIb30BaHHE BHJICOMATEPHUAIIOB), OCOOEHHOCTEH B3aMMOJCHCTBHS OKCHAA KaJlbIUsS M HATPHUSA C BOAOW (BO3MOXKHO
MCIOJIb30BaHNE BUJIEOMATEPHATIOB), MCCIIEIOBAaHUE CBOWMCTB JKECTKOM BOJIBI, MpOlIECCAa TOPEHUS Kejie3a B KUCIopojae (BO3MOXKHO
HCIIOJIb30BaHNE BUACOMATEPHAIIOB), IPU3HAKOB MPOTEKaHUS KaYeCTBEHHBIX PEAKIIMA HA MOHBI (MarHus, Kajabllus, aJFOMUHUS, [IMHKA,
xenesa (I1) u xenesa (I1I), meau (I1), HaGar0IeHME M OMIMCAHKE MTPOIIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMM HATPHS, KIS U KaJIbITUS
(BO3MOIKHO HCITOJIb30BaHUE BUICOMATEPUAIIOB), UCCICAOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHA ATFOMUHUS U THIPOKCHIA ITMHKA,
pelIeHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxkHelmme MeTauibl U KX COCIMHEHUS.

XUMUS U OKpYXKarolas cpeaa

BemectBa u marepuasipl B TOBCEAHEBHOM JKU3HU 4e€JIOBEKA. be3omacHOe MCMOIb30BAHME BEIIECTB U XUMUYECKUX PEAKIUNA B
obITy. [1epBasi HOMOIIb P XUMHUUECKUX 0KOTaX M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolehd cpesnl (MmpeaenbHasl JonycTuMas KoHieHTpanus BemiecTB (manee — ITJK). Pomb
XUMHUH B PEIICHUHU YKOJOTUUECKUX TIPOOIIEM.

XUMUYECKHUHN SKCIIEPUMEHT:

n3ydeHue o0pa3iioB MaTepHaIoB (CTEKIIO, CIIABBI METAJUIOB, TIOJIMMEPHBIC MaTEPUAIIBI).

MexnpeaMeTHbIe CB3U

Peanuzanmsi MEXNpeaIMETHBIX CBS3€H MpHU M3YYEHUH XMUMHUH B 9 Kilacce OCYIIECTBISIETCS Yepe3 HMCIOIb30BaHUE KaK OOIMNX
€CTECTBEHHO-HAYUYHbIX MOHSATUN, TaK U TOHSATUMN, SBISIIOIIUXCA CUCTEMHBIMHU JJISl OTAEJIBHBIX MPEAMETOB €CTECTBEHHO- HAYYHOIO
[IUKJIIA.
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OOwue ecTecTBEHHO-Hay4YHbIE IOHATHS: HAyyHbIH (PaKkT, rumoresa, 3aKOH, TEOpHs, aHajIu3, CUHTE3, KilaccH]UKaus,
HNEPUOANYHOCTD, HAOJIOJICHUE, SKCIEPUMEHT, MOJCINPOBAHUE, U3MEPEHHUE, MOJEIb, SIBJICHHUE, MAPHUKOBBIA (P (EKT, TEXHOIOIHs,
MaTepuaibl.

dusuka: Matepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJA, U30TOIbI, PaMOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUIL
3apsizl, IPOBOJHUKH, MTOJTYTIPOBOJAHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBa, ras,
pacTBOp, PacTBOPUMOCTbH, KpHUCTaJUIMYECKash pemiéTka, CIUIaBbl, (U3NYECKUE BEIWYUHBI, €IWHUIIBI HU3MEPEHHUs, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢dorocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHHEPAIbHBIE YAOOPEHHUS, MHKPO3JIEMEHTBI, MaKpOAJIEMEHTHI,
NUTATEIbHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPO/IbI, TIOJIE3HBIE UCKOIIAEMbIE, TOILTUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBLI 110 XUMHUHN HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTpaMMbl OCHOBHOI'O OOIIEro oOpa30BaHUs TOCTUTAIOTCS B X0Ji€ OOy4YEHUS XUMHUHU B
€IUHCTBE Y4EOHON M BOCIIUTATEIIBHOM NESITEIHHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCHUHCKUMHU COITMOKYJIBTYPHBIMH H
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHSATHIMUA B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEACHUS W CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HaHUsI, CAMOPA3BUTHUS U COLIMAIM3AIIUUA O0yJarOITUXCSI.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM IMO3UTUBHBIX IIEHHOCTHBIX
OpHEHTAMI U PACUIUPEHUE ONBITA ICSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) NaTPUOTUYECKOTO BOCITUTAHHUS:

IEHHOCTHOTO OTHOIIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYyYHOMY HACJIEAUIO, OHUMAaHUs 3HAYEHUS
XUMUYECKONM HAyKd B KU3HU COBPEMEHHOTO OOIIEeCTBa, CIMOCOOHOCTH BJIAAETh JOCTOBEPHONW HHGPOPMAIMEH O TMEePEIOBBIX
JTOCTIDKCHUSIX M OTKPBITUSX MHUPOBOW M OTEUYECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MHpa U
00I1IeCTBA;
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2) IPa’KJaHCKOT'O BOCIIUTAHUSA:

MPEACTABICHUS] O COLMAJIbHBIX HOpPMax M TMPAaBWIAX MEXKIMYHOCTHBIX OTHOIICHWA B KOJUIEKTUBE, KOMMYHUKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Y4eOHO- HMCCIEIOBATEIbCKOM, TBOPUECKOW W JIPYTUX  BUAAX  JCSATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW JEATETbHOCTH TPHU BBIMOJHEHUU YYE€OHBIX, IMO3HABATENBbHBIX 3aJ]1a4, BBIMOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB, CO3/JaHUU YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHWIO M B3aUMOTIOMOIIH B MIPOIIECCE ATOM
y4eOHON AESATENHHOCTHA, TOTOBHOCTH OIICHMBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIECH C IMO3WIIMH HPABCTBEHHBIX W
MIPABOBBIX HOPM C YIETOM OCO3HAHUS TTOCIIEICTBUN MTOCTYIIKOB,;

3) IIEHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYCCKHE TTPEACTABICHHSI O BEIIECTBE M XUMHUUECKON PEaKIIUU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W COCTABJIIONIME OCHOBY [IJI1 TIOHMMaHHWS CYINIHOCTH HAyYHOW KapTHHBI MHUpa, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTUS TPUPOJBI, B3aMMOCBS3SIX YEJIOBEKAa C MPUPOJIHON Cpelod, O pPOJIM XUMUU B TO3HAHUU DTUX
3aKOHOMEPHOCTEW;

MO3HABATENIbHBIE MOTHBBI, HAMpPABJICHHbIE Ha TMOJYYEHHWE HOBBIX 3HAHUUA 10 XUMHUHU, HEOOXOAMMBIC JIsi OOBSICHEHUS
HaOJII0TaeMBbIX TIPOIIECCOB W SIBJIICHUM, TMO3HABATENIbHON, MH(MOPMAIIMOHHON W YHUTATEIbCKOM KYJIbTYpbl, B TOM YHCJE HABHIKOB
CaMOCTOSITENIbHOW pPabOThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATypOMl, MOCTYMHBIMU TEXHUYECKUMU CpEACTBAMU
UH(OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHUIO W TO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K CaMOOOpa30BAaHHIO, MPOCKTHOU H
UCCJIEeI0BATENbCKON AEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJIECHHOCTH U YPOBHS 00yUY€HHUS B JlaJbHEHIIEM;

4) (bopMHUpPOBaHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAHHWE IIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KW3HH,
OCO3HAHHUE TIOCJICJICTBUA W HETPUIATHE BPEIHBIX IMPHUBBIUCK (YITOTPEOJEHUS alKoroJisi, HapKOTHUKOB, KYpPEHHUs), HEOOXOJIMMOCTH
coOJTI0IeHUS TTpaBUJT 0€30MACHOCTH TTPH OOPAIICHUH ¢ XUMUYCCKUMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) TPYAOBOI'O BOCIIMTAHUS:

WHTEPEC K MPAKTUYECKOMY M3y4YeHHUI0 mpodeccuil U Tpyda pa3IndyHOTO POja, YBAXKEHHE K TPYAY U pe3ylibTaraM TPYIOBOMH
NeSATEeILHOCTH, B TOM YHCJE HAa OCHOBE NPUMEHEHHUS MPEAMETHBIX 3HAHWUW MO XUMHH, OCO3HAHHBIA BBIOOP WHAMBUIYaTbHON
TPACKTOPHUH MPOAOHKEHUST 00pa30BaHMs C yU4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U
NOTPEeOHOCTEH, yCHenHoW mpodheCCHOHANBHOU NEATeTFHOCTH M PAa3BUTHUS HEOOXOIUMBIX YMEHUN, TOTOBHOCThH aJalTHPOBATHCS B
npodeccuoHanbHOM Cpene;

6) 9KOJIOTHYECKOTO BOCIIUTAHUS:
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HKOJIOTUYECKU 1[€71€cOo00pa3HOEe OTHOLIEHUE K MPUPOAE KaK MCTOUYHUKY MXU3HM Ha 3emile, OCHOBE €€ CYLIECTBOBAaHMI,
NOHMMAaHHE IIEHHOCTH 3/I0pOBOTO M 0€30MacHOro oOpa3a *U3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PM3MUECKOMY U
NCUXUYECKOMY 3/10pPOBbIO, OCO3HAHME LIEHHOCTH COOJIIOJICHUS IPAaBUJI O€30I1aCHOT0 NOBEICHUS ITPU padOTe ¢ BEUIECTBAMMU, a TAKKE B
CUTYalUSIX, YTPOKAOIIUX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH  MPUMEHSTh  3HAHMS, MOJydyaeMble pu VU3YYEHHUH XUMHH, JJISI PEUICHUs 3a]1ad, CBSA3AHHBIX C
OKpY’Karollel NPUPOTHOM CpPEIOi, NS TMOBBIIMICHUS YPOBHSA OJKOJOTUYECKOW KyNbTYpbI, OCO3HAHHUA TJ00aIBHOrO XapakTepa
JKOJIOTMYECKUX MpoOJeM U TMyTedl UX peleHus IOCPEACTBOM METOJ0B XUMHUH, 3KOJOTMYECKOTO MBIIUICHUS, YMEHUs
PYKOBOJCTBOBAThCA UM B ITIO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMATIbHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B COCTaBe METaIpeIMETHBIX pe3yJIbTAaTOB BBLICISAIOT 3HAUYMUMBbIE JIJIST (POPMUPOBAHUS MHUPOBO33PEHUS
oOllleHay4YHbIe TOHATUA (3aKOH, TEOpHs, MPHUHIUI, TUMOoTe3a, (aKT, CHUCTEMA, MPOIECC, AKCIEPUMEHT M JApPYyroe.), KOTOpbie
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax M IMO3BOJSIOT HA OCHOBE 3HAHWM W3 ATUX MPeIMETOB (HOPMHPOBATH
MIPE/ICTABIICHUE O IIEJIOCTHOW HAYYHOUM KapTUHE MHUPA, M YHUBEpPCAIbHbIE YUeOHbIC JeHCTBUA (IT03HABATEIbHBIC, KOMMYHHUKATHBHBIC,

PETYJIATHBHBIE), KOTOPBhIE 00ECIIEYNBAIOT (POPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEILHOMY IIJIAHUPOBAHHUIO M OCYIIECTBICHUIO
y4eOHOM eI TEILHOCTH.

[To3HaBaTenbHBIC YHUBEPCAIbHBIC YUCOHBIE TCUCTBUS

ba3oBrle 1ormueckue AeUCTBUS:

YMEHHUSI UCIOJIh30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOSCHHUM 3HAHMM: PACKpPbIBaTh CMBICT XUMHYECKUX TMOHATHM
(BBIACIISITh UX XapaKTepHbIC MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JAPYTUMU TOHSATHUSIMH), HCMOJIB30BATh TOHATHS IS
OOBSICHEHUSI OTHEJIbHBIX (PAKTOB W SIBJICHUM, BBHIOMpATh OCHOBAHUS U KPUTEPUHU JJIs1 KiacCU(DHUKAIMK XUMHUYECKUX BEIIECTB U
XUMUYECKUX PEaKIUii, YCTaHABIUBATh TPUYMHHO-CIEACTBEHHBIC CBSI3M MEXIy OOBEKTAaMU W3yUYCHHUS, CTPOUTH JIOTHUYECKUE
paccyxaeHusl (MHIYKTUBHBIE, 1€TYKTUBHbIE, TT0 aHAJIOTUH ), IeJaTh BEIBOJbI U 3aKJIFOYEHNS,

YMEHHE MPUMEHSThH B MPOIECCE MO3HAHUS MOHATUS (IIPEAMETHBIE U METANPEIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH,
WCIIOJIb3yeMbIe B XHMMHH, MPEOOPA30BHIBATH MIUPOKO MPUMEHSEMbBIE B XUMHH MOJICIbHBIC MPEACTABICHUS — XUMHUYECKHH 3HAK
(cuMBOJI 37IEMEHTa), XUMHU4YecKasi (popmysia U ypaBHEHHE XUMUYECKON PEaKIMi — MPH PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3a/a4, C
y49€TOM DJTHX MOJIETBHBIX TPEICTABICHUN BBISBISATh M XapaKTEPU30BATh CYIECTBCHHBIE NPU3HAKA H3YYa€MBIX OOBEKTOB —
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XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIUH, BBISBISATH 00IME 3aKOHOMEPHOCTH, PUYUHHO-CJIEACTBEHHBIE CBSI3U U MPOTUBOPEUUS
B M3Y4YaeMbIX IPOIIECCaX U SBJICHUSX.

bazoBsie nccnenoBaTeNbCcKue AeUCTBUS:

YMEHHUE UCIOJIb30BaTh IMOCTABJICHHbIE BONPOCHI B KayeCTBE WHCTPYMEHTA TIO3HAHMS, a TaKKE€ B KAayeCTBE OCHOBBI JIf
(dbopMHUpPOBaHUS TUTIOTE3BI TTO TTPOBEPKE MPABIIIBHOCTH BBHICKA3bIBAEMBIX CYKICHUI;

MPUOOPETEHHUE OMBITA MO TUIAHUPOBAHUIO, OPTaHU3AIMN U TIPOBEICHUIO YYEHUYECKUX DKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 3a
XOJIOM TPOLECCa, CAMOCTOSATEIBHO IMPOTHO3MPOBATH €ro pe3yJsbTar, (POpMYIUpPOBATH OOOOHIEHWS M BBIBOJBI IO pe3yJbTaTaM
IPOBENEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIATh OTUET O MPOAEIAHHON padoTe.

Pabota ¢ undopmarmeii:

YyMEHHUE BBIOMpATh, AaHAJIM3UPOBATH W HWHTEPIPETUPOBATH HMHPOPMAIMIO PA3TUYHBIX BUAOB U (POpM MpeaCcTaBICHUS,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAy4YHO- MOIMYJISIPHAS JIUTEpATypa XUMUUECKOTO COJIEP KaHusl, CIIPAaBOYHbIE MOCOOUS, peCypChl
WuTepHeTa), KpUTUYECKH OIEHUBATH MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

yMEHUE TPUMEHATHh DPA3JIMYHbIE METOIbl M 3alpoChl MPH IMOUCKE M OTOOpe MH(OpPMAIMM U COOTBETCTBYIOIIUX JIAHHBIX,
HEOOXOMMMBIX Il BBIMIOJHEHUS y4eOHBIX W TO3HABATEIbHBIX 3aJlad OMpPEACIEHHOTO THUIA, MPUOOpETEeHHE OmbITa B O00JACTH
UCIIOJIb30BaHUs MH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, OBJIaICHHE

KyJIbTYpOM aKTUBHOTO HCIIOJIb30BaHUS PA3IUYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITENIHLHO BBIOMpATh ONTHMAIBbHYIO (OpMy
npeacTaBiieHuss UHGOPMAIMK U WUTIOCTPUPOBATH pelIaeMble 3aJadd HECJOKHBIMU CXEMaMH, JuarpaMMmamu, APYruMu hopmamu
rpaduKu U UX KOMOMHAIIMSIMU;

YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATH B MPOIECCe YUYEOHOM U HCCIIEIOBATEIILCKON JEATeIbHOCTH UH(OPMALIUIO O BIMSHUU
MPOMBINIJIEHHOCTH, CETbCKOTO X03iCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH TPUPOTHON CPEIbI.

KoMMyHUKaTHBHBIC YHUBEPCATbHBIC YICOHBIC ACHCTBU:

YMEHHE 3aJjaBaTh BOMPOCH (B X0j/€ auajiora W (WIM) JTUCKYCCHUHU) MO CYIIECTBY OOCyXaaeMoN TeMbl, (OpMYyJIUpPOBATH CBOU
MIPEIIOKEHHSI OTHOCUTEIBHO BBITIOJIHEHUS TIPEJIOKEHHOM 3a7a4H;

MPUOOPETEHUE ONBbITa TPE3CHTAIMA PEe3yJbTATOB BBIMOJHEHUS XWMHUYECKOTO OHKCIIEPUMEHTa (J1a0OpaTOPHOTO OIIbITA,
JabopaTopHOI pabOTHI MO HUCCIICIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH TO3HABATEIHLHOM M WCCIENOBATEIHCKOW NEATEILHOCTH TPU PEIICHUN
BO3HHKAIOMIUX MPOOJIEM Ha OCHOBE yu€Ta OOIIUX HHTEPECOB U COTIIACOBAHUS MO3UINH (00CYKIeHNsI, 0OMEH MHEHUSIMH,

«MO3TOBBIE MITYPMBD», KOOPJAUHAIUS COBMECTHBIX ICHCTBUM, ONPEACIICHUE KPUTEPHUEB MO OICHKE KAYECTBA BBIMOJHEHHOU
paboThI U pyTHUE);
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PerynstuBHbIe YyHUBEpCAIbHbIC YUeOHbIE IEUCTBUS:

YMEHHE CAaMOCTOSITEIBHO OMNPENEATh UENu AEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJMPOBATh M TpPH
HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JEATEIBHOCTb, BbIOMpaTh Haubosnee 3G EKTUBHBIE CIOCOOBI PEHICHUS YYEeOHBIX U
MO3HABATEJIbHBIX 33]]a4, CAMOCTOSATEIBHO COCTABJIATh WM KOPPEKTUPOBATH MPEMIOKEHHBIA AJITOPUTM JIEUCTBHIA NPHU BBIIOJHEHUU
3aJlaHAl C Y4YE€TOM IMOJYYEHHUS HOBBIX 3HAHMI 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKUUSAX, OILEHUBATH COOTBETCTBUE
MOJIyYEHHOTO pe3yJIbTaTa 3asBJICHHON LEIH, YMEHUE UCIIOIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEJIAraéMbl€ B YCIOBUU 33JaHUN.

[MPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX PE3YJBTATOB MO OCBOCHHIO 00S3aTEIBLHOTO COJACpP)KaHWsS, YCTAHOBJICHHOTO JaHHOW deaepanbHOi
paboueit mporpamMmoii, BBIJIEISIOT: OCBOEHHBIE O0YUYalOIIMMUCS HAyYHbIE 3HAHUSI, YMEHUS U CTIIOCOOBI JEHCTBUM, crienuduueckue s
MPEIMETHON 00JacTH «XUMHUS», BUABI JCSITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMSI, €r0 WHTEPIpETally, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOyuenus B 8 Kiacce MpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YpOBHE MOJDKHBI OTpaxaTh CHOPMHUPOBAHHOCTH Y
00yJaronmxcsi yMEHUI:

pPacKphIBaTh CMBICIT OCHOBHBIX XUMHUYECKUX TOHSATHHA: aTOM, MOJIEKYJa, XUMHUYCCKAN DJIIEMEHT, TPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAS U HEOIHOPOJHAs), BAJICHTHOCTb, OTHOCHTENbHAS aTOMHAas M MOJEKYJspHas macca, KOJIUYECTBO
BEIIIeCTBa, MOJb, MOJIIPHAs Macca, MaccoBasl JOJS XUMHYECKOTO 3JIEMEHTa B COCAMHEHHWH, MOJISIPHBIA OOBEM, OKCHI, KHUCJIOTa,
OCHOBaHHE, COJIb, JJICKTPOOTPUIIATEILHOCTh, CTCIICHb OKHCJICHHUS, XUMHUYECKas peakius, KiIacCU(UKAIUs pPEakIui: peakIiuu
COCTMHCHMSI, PEAKIIMK Pa3JIOKCHHS, PEAKIIMK 3aMEIICHHS, PEaKIIMK 00OMeHa, 3K30- U DHJIOTEPMHUYCCKUE PEaKIUH, TEILUIOBOH 3pdekT
peakmuu, SApO aToMma, dJIEKTPOHHBIM CIIOH aroma, aTOMHas OpOWTajb, paJlyC aToMa, XMMHYECKasi CBs3b, MOJISIPHAS W HEMOJIIpHAs
KOBAJICHTHAs CBsI3b, MOHHAS CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MAaCCOBAas J0JIs BEIeCcTBA (ITPOIIEHTHASI KOHIICHTPAIIKS) B PACTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHUYECKHX TMOHATUNA W TPUMEHSTh ITU TOHSATHS MPU ONMUCAHUU BEIIECTB U UX
IIPEBPAICHNU;

WCITOJI30BATh XUMHUYECKYI0 CUMBOJIMKY JIJISi COCTaBJICHUS ()OPMYJT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEaAKITUi;

OTIPEJIEISITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHUSIX, CTCTICHh OKUCJICHHUS JJIEMEHTOB B  OWHAPHBIX
COCNMHEHMSIX, TPUHAJIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHWH 1o (opmynaM, BUA XUMHUYECKOH CBSI3U
(KoBaJIeHTHAs! ¥ HOHHAS) B HEOPTaHMYECKUX COCTUHCHHMSIX;
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packpbiBaTh cMbich [lepuoaunudeckoro 3akona /.M. MenpaeneeBa: 1eMOHCTPUPOBATh MOHUMAHKE MEPUOIUYECKON 3aBUCUMOCTH
CBOMCTB XHUMHUYECKHX JIEMEHTOB OT HUX MojoxkeHus B [lepuoanueckoil cucteme, 3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHOMOJIEKYJISIPHOTO YY€HUs, 3aKOHa ABOTaJIpo;

OMKCHIBATh M XapaKTEePU30BaTh TaOIMUHYIO (opMy [lepuonuyueckoi CHCTEMbl XMMHYECKUX DJIEMEHTOB: pas3iinyaTh MOHSITHS
«rnaBHas noarpymnmna (A-rpynna)» u

«moboynast nmoarpynna (b-rpynmna)», maneie U 60JbIIME TEPUOABI, COOTHOCUTh 0003HAYEHMSI, KOTOPhIE UMEIOTCS B TaOJHIIE
«Ilepuoanueckass cucrema xumudeckux siemeHToB [[.M. MeHaeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTAB U 3apsij A]1pa, OOIIEe YNUCIIO FIEKTPOHOB U PACHPEIEICHUE UX IO 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XWMHUYECKHE JJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUYECKHME pEaKUHH (MO0 YUCIAYy M COCTaBY
YYaCTBYIOIIMX B PEAKLIMU BELIECTB, IO TEIJIOBOMY 3D (PEKTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHMYECKHE CBOWCTBAa BEIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKJasi OIMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAau4E€CTBEHHOI'O COCTaBa, BO3MOXHOCTH INPOTEKAHUS XUMHUYECKUX
MPEBPALIECHUN B Pa3JIMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO XMMHYECKOTO 3JIEMEHTA I10
(dopMyJIie COeTUHEHMSI, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINH;

IPUMEHATb OCHOBHBIE OIEPALIMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE, 0000IIeHNEe, CHCTEMATH3AIHIO,
KJIacCU(DHUKALMIO, BBISIBJIEHWE NPUYMHHO- CJIEJCTBEHHBIX CBSI3ed — U1l M3YyYEHHs] CBOWCTB BEIIECTB M XMMHYECKUX PEaKLHM,
€CTECTBEHHO-HAYYHbIE METObI TIO3HAHUS — HAOIIOACHUE, U3MEPEHUE, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICICHHBIN);

CJIEIOBATh MPABWIIAM MOJIb30BAHUS XUMHUECKOU MOCY10i U 1a00paTopHbIM 000PYJIOBAHUEM, a TAKXKE MpaBUIaM OOpalleHUs C
BEILECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMHU MO BBINOTHEHHUIO JIA0OPATOPHBIX XUMHUUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOJa), IPUTOTOBICHUIO PACTBOPOB C OMpPEACIEHHONM MacCOBOW J0JIeM pacTBOPEHHOTO
BEILECTBA, MJIAHUPOBATh U MPOBOAUTH XUMHUYECKUE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIIOT C MOMOIIbIO
WHUKATOPOB (JaKMyc, peHoTanenH, METUIOPaHXK U IpyTre).

K koHmy oOyuenuss B 9 Kiacce mpeAMETHBIE pe3ysbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTpPaXkaTh CHOPMUPOBAHHOCTH Y
00y4aromuxcsi yMeHu:

PacCKpBIBaTh CMBICTT OCHOBHBIX XUMHUYECKUX MMOHITHN: XUMHUYECKHIA JIEMEHT, aTOM, MOJIEKYJa, UOH, KATUOH, aHUOH, IPOCTOE
BEIIECTBO, CIOXKHOE BEIIECTBO, BAICHTHOCTH, JJIEKTPOOTPUIATEIBHOCTh, CTEIICHh OKHCIICHUS, XUMHUYECKasl PEaKlus, XUMUIecKast
CBSI3b, TEIUIOBOM A(PQPEKT peakuuu, MOJb, MOJSIPHBI OOBEM, pPaCTBOpP, SJEKTPOIMTHI, HEIIEKTPOIUTHI, AIIEKTPOIUTHYECKAs
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JUCCOIMAIINS, PEaKIMM HOHHOTO OOMeHa, KaTaliu3aTop, XHUMHYECKOEe paBHOBEcHE, OOpaTHMble M HEOOpaTHUMbIE pEaKIIUH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHCIECHHE W BOCCTAaHOBJIEHUE, aJUIOTPOIUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBsI3b (KOBAaJIGHTHAs, WMOHHAs, META/UNIMYECKas), KpUCTaJUIMUecKas pemérka, KOppPO3Usi METaslIoOB,
CILJIaBbI, CKOPOCTh XMMUYECKOW peakuuu, mpeaenbHo nomyctumas konuentpauus [1/IK Bemectsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHWYECKUX IOHATUW W NPUMEHATHITH IMOHSATHS NPU OMUCAHUU BEIIECTB U HX
IIPEBPAILCHUN;

MCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJI1 COCTaBJICHUS! (DOPMYJT BEMIECTB U YPABHEHUIN XUMUYECKUX PEAKIUH;

ONPEAEHATh BAJEHTHOCTh W CTENEHb  OKHUCJIEHUA  XHUMHUYECKHX  JBJIEMEHTOB B COCIMHEHHUSX Pa3IUYHOIO COCTABa,
MPUHAJJICKHOCTh BEHIECTB K ONMpPEACIEHHOMY KJIACCy COEAMHEHMM Mo ¢opmysiaMm, BUJ XUMUYECKOW CBSI3M (KOBaJCHTHas, MOHHAs,
METAJTMYECKasi) B HEOPTaHMYECKUX COCTUHEHMSIX, 3apsj MOHA MO XMUMHUYECKOW ¢dopmylie, XxapakTep Cpelbl B BOJHBIX pacTBOpPax
HEOPraHUYECKUX COCIMHEHUM, TUIT KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BELIECTBA;

packpeiBathk cmbica [lepuogmyeckoro 3akona JI.M. MeHueneeBa W JIEMOHCTPUPOBAThH €ro IIOHMMAHUE: OINMUCHIBATH U
XapakTepu3oBaTh TabnuuHyo ¢opmy [lepuonnueckold cUCTEMbl XUMHUECKUX AJIEMEHTOB: Pa3jinyaTh MOHATUS «TJIaBHAS MOJTpyIIa
(A-rpynma)» u «mnobouynas noarpynna (b-rpymnma)», mMangbsie U OoJblIUEe MEPUOABI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCS B
MEePUOINYECKON TaOJIHIIe, C YUCITOBBIMHU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij sapa, ooliee
YHUCJIO DJICKTPOHOB M PACIPEACIICHUE WX IO JJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB
AJIEMEHTOB U X COCIMHEHHU B MPEJIeSIax MaJbIX IMEPUOIOB U TJIABHBIX MTOArPYII C YUETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATH XUMHUYECKUE AJIEMEHTHI, HEOPTaHMYECKHUE BEIIECTBA, XUMHUYECKHE peakuuu (Mo 4YUCIy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIIOBOMY 3P (DEKTY, MO U3BMEHEHUIO CTEIEHEH OKUCICHUS] XUMUYECKUX 2JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTH) OOIIHME U chnenupUUecKue XUMHUUYECKHE CBOMCTBAa MPOCTHIX M CJOXKHBIX BEIIECTB, MOJTBEPIKIas
OIMCAaHUE MPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIU;

COCTaBJISITh YPABHEHHUS DJIEKTPOJUTUUYECKON AUCCOUMALUMN KHUCIIOT, IIEIIOYEW M COJIEM, MOJIHBIE U COKpAIEHHBIE YPaBHEHUS
peakiuii MOHHOTO OOMEHAa, YpaBHEHUS PEaKIMM, MOJITBEPXKIAIONIUX CYIICCTBOBAHME T€HETUYECKOM CBSI3M MEXIy BEIIECTBAMHU
Pa3JIMYHBIX KIIACCOB;

PacKpBIBaTh CYIIHOCTb OKHCIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMA TOCPECTBOM COCTABICHUS JIEKTPOHHOTO OajlaHca 3THX
peaKuunii;

MIPOTHO3UPOBATHh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHUSI, BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALLICHUN B
Pa3JIMYHBIX YCIOBUSIX;

BBIUHCIISITh OTHOCUTEIIBHYK0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChbl BEIIECTB, MAacCOBYIO JOJI0 XMMHYECKOTO 3JIEMEHTA 10
dbopmyIie coeIMHEeHNs, MAaCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUECKOM peaKIny;
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cOOII0aTh MpaBUjia MOJb30BaHUS XUMUYECKOW MOCYN0M M 1ab0paTopHBIM 00OPYAOBAHUEM, a TAKXKE IpaBuUiia OOpalleHus C
BEILIECTBAMH B COOTBETCTBUH C MHCTPYKIUSAMHU I10 BBIIIOJIHEHUIO J1A0OPATOPHBIX XUMUUYECKUX OMBITOB I10 MOJYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BELIECTB (aAMMHAKa U YTIIEKUCIIOro ras3a);

IPOBOJNUTDH PEAKIMH, MOATBEPKIAAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHbIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomu-, noaua-, kKapOoHat-, pocdar-, cuIMKar-, cyabhar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHSI U MOHBI M3yYEHHBIX METAJLJIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAaHUYECKUX BEILIECTB;

PUMEHATH OCHOBHBIC OTEPAIIMH MBICTUTEIBHON NAEATEIPHOCTH — aHAIu3 U CUHTE3, CPaBHEHHE, 0000IIeHNEe, CHCTEMATH3AIHIO,
BBISIBJICHHE TTPUYUHHO-CJIEICTBEHHBIX CBSI3€H — JUIS M3YYECHHS CBOMCTB BEIIECTB M XUMHYECKHX PEaKIIMid, €CTECTBEHHO- Hay4YHBIC
METO/1bl TO3HAHUS — HAOJI0/IEHNE, U3MEPEHNE, MOICTIMPOBAHUE, SKCIIEPUMEHT (PEaIbHbII U MBICIICHHBIN ).
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8 KUIIACC
HaumenoBanue
No KosmmuectBo OCHOBHBIE BUJIBI I€SITEILHOCTH
pa3aenoB U TEM Conepxanue o0ydeHus
n/m 4acoB oOy4Jaronmxcs
y4eOHOTO MpeIMeTa
Pasznean 1. [lepBoHavanbHbIe XMMUYECKHE OHATHUS
1.1 | Xumus — BaxkHad 3) [Ipenmer xumun. Posib XuMuu B :KU3HH PackppiBaTh cMBICIT N3y4aeMBIX IOHITHH.
o0racTb YeJoBeKa. XUMUS B CUCTEME HAYK. PackpeIBaTh posib XUMHUU B IPUPOJIE U
€CTECTBO3HAHUSA U Tena u BemecTBa. @U3MYECKUE CBOMCTBA | KU3HU YEIIOBEKA, €€ CBA3b C APYTUMU
MPaKTHYECKOMN BEIIECTB. ATPETaTHOE COCTOSIHUE HayKaMH.
NEeATEIbHOCTU BellecTB. [loHsTHE 0 MeTONaX MO3HAaHUS | Pa3nnuyarh YnMCThIE BEIECTBA U CMECH;
YeJioBeKa B xuMuu. YucTele BelecTBa U CMECH. OJIHOPOAHBIE U HEOJTHOPOIHBIE CMECH.

Cnoco0bI paziesieHus: CMeCei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMUYECKOUN MOCY10M,

C MpaBWiaMu pabOThI B TaOOPATOPUH U
nprueMamMu o0palieHus ¢ 1abopaToOpHBIM
000py1I0BaHUEM.

dusnveckue cBoMcTBa 00pas3IoB
HEOPTaHWYECKUX BEIIECTB — METAJJIOB
1 HEMETAJIIOB.

CnocoOnI pa3aenceHus cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMSL, XpoMaTorpadus).

Paznuyate puznyeckre 1 XUMUUECKUE
SIBJICHUS.

CrnenoBath aaropuT™Mam UCTOJIb30BAHUS
HKCHEPUMEHTAIBHBIX METO/IOB —
HaOJII0JICHUS ¥ DKCTIEPUMEHTA.
HaGnronaTh 1 onucbiBaTh 00bEKTHI

IIpU TIPOBEJCHUU JIEMOHCTPALIUM U
J1a60paTOPHBIX OMBITOB MO U3YYEHUIO
(bU3MYEeCKUX CBONCTB BEIIECTB, CIOCOOOB
pa3JelIeHUs] CMECEU BEIIECTB.
[IpoBOIUTE XUMUYECKHUMN IKCTIEPUMEHT
NIpU pa3JieJIeHuy cMecel (Ha mpumepe
OUYMCTKHM MOBAapEHHOM COJIN) B XOJI€
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Jlabopamopnvie onvimol:

N3yuenue u onucanue GU3ndecKux
CBOMCTB 00pa3li0B HEOPTaHUYECKUX
BEILECTB.

N3yyenue cnocoO0B pa3aeseHus cMecei
(C MOMOIIIbIO MarHuTA).

Ilpakmuueckue pabomuwi:

Ne 1. IIpaBuna paboThl B TabopaTopuu 1
npUEMBI 00palleHus ¢ 1a00paTOPHBIM
000py10BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU TIOBAPEHHOMU COJIN)

IpaKTHYeCcKOi paboThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCy10H U 1a00paTOPHBIM
o0opyIoBaHUEM, a TAKKE TIPABHIIAM
oOpallleHus1 C XUMUYECKUMHU BELIECTBAMU
B COOTBETCTBUU C HHCTPYKLUEH

IIPU BBINOJHEHUN PAKTUYECKOM

pabotsr Ne 1.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha HHQpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHUU

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EeHHUE.

Xumuueckas popmyia. BaneHTHOCTD
aTOMOB XMMUYECKUX IJIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTAaBA BELIECTB.
OTHOcCHUTENBbHAS aTOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 1071 XMMUYECKOTO dJIEMEHTA
B COCJJUHEHHUH.

OnpenensiTh NPU3HAKA XUMHUECKUX
peaKiui, yCIOBUS UX MMPOTECKAHMSI.
OOBACHATH CYIIHOCTD (PU3UYECKUX U
XUMUYECKUX SIBJICHUH C TOUKH 3pEHUS
aTOMHO-MOJICKYJIIPHOTO YUEHHUS.
KinaccudumupoBars xummudeckue
peakiuu (1o YUCIIy U COCTaBY
pearupyromux u 00pa3yronmxcs
BEILIECTB).

CocraBnsath Hpopmyibl OMHAPHBIX
BEIIECTB [0 BaJICHTHOCTH U OTIPEAEIATH
BaJICHTHOCTH 10 ()OpMyJiaM BEIIECTB.
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KomnuectBo BemecTBa. Moib. Monspaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEIMHEHUMN.

Du3NYEeCKUe U XUMHUUECKUE SIBIICHHUS.
Xumuyeckasi peakius u e€ Mpu3HaKu.
3aKOH COXpPAHEHUS MACChl BEIIECTB.
XUMUYECKUE YPABHEHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, Pa3I0KEHUS, 3aMEIIICHMUS,
oOMmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckrue cBoMcTBa 00pas3IoB
HEOPTaHUYECKUX BEIIECTB — METAJLJIOB U
HEMETAJLJIOB.

OOpa3sIibl BEIIEeCTB KOJIUYECTBOM | MOJIb.
dusndeckue spiaeHus (TIaBIeHUE BOCKa,
TastHUE JibJIa, paCTHpPAaHHE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XuMUYecKHe siBJeHUs (TOpEHHUE CBEYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aUMO/ICHCTBHUE COJIbI MU METia

C COJISTHOM KUCJIOTOH).

Hab6nronenune npu3HaKoB MpOTEKAHUS

PaccraBisaTs koahhunneHTs!

B YPaBHCHUSX XUMUYCCKUX PEAKITHI.
Habmronate 1 onmmceIBaTh 00BEKTHI

IIPY POBEJICHUY JIEMOHCTpAITUi 1
71a00paTOPHBIX OMBITOB.

[TpoBOoAUTH BRIYUCIICHUS IO (DOpMyTIaM
XUMHUYECKUX COSAMHEHUN U ypaBHEHUSIM
XUMHUYECKUX PEaKIIHi.

[IpuMeHATh €CTeCTBEHHO- HAyYHBIC
METO/Ibl TO3HAHUS (B TOM YHCIIE
HaOJII0/ICHKE, MOJICTMPOBAHNUE,
AKCIIEPUMEHT ¥ OCHOBHEBIE OTIEpaIlui
MBICTUTENIEHOM JIeATEIBHOCTH
(cpaBHeHuUe, KiaccudUKaIIUs)
BricTpanBath pa3BépHyTHIC TUCEMECHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha nHGOPMAITNIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYECHHBIN OHATUMHBIN
amnmapar Kypca XuMuHu
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XUMHUYECKUX peaklui (pa3noxeHue
caxapa, B3aMOJICIICTBHE CEpHOU
KHUCJIOTBI C XJIOPUAOM Oapusi, MOTyYeHUE
u pasnoxkenue ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
xeresa ¢ pactBopoM coiu meau (11).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

JlabopamopHvie onvimei:

Co3panue mozene MoJIeKya
(I1apoCTEepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IloB HEOPTaHUUECKUX BEIIECTB —
METAJIJIOB U HEMETAIJIOB.

HaOmronenue ¢puzndeckux (MaaBjieHUEe
BOCKa, TassHUE JIbJa) U XUMHUICCKUX
(ropeHue cBeuH, MPOKATMBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onvcanue Npu3HAKOB
MPOTEKAHUSI XUMUYECKUX PEAKITHMA
Pa3HBIX TUIIOB.

Buviuucnenua:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEIIECTB, MOJISIPHOM MacCChI, MACCHI
BEIIECTB, MACChl M KOJTMYECTBA BEIIECTBA;
MacCOBOU 1011 XUMUYECKOTO JIEMEHTa
o (opmyIie coenMHEeHMUS;
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I10 YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChbl BEIICCTBA

110 U3BCCTHOMY KOJIMICCTBY, MACCC
PCAarcHTOB UJIH IIPOAYKTOB PCAKIINH

Hroro no pazneny

20

Pa3nen 2. Baxkneiinue npeacTaBuTe 1M HEOPraHUYECKUX BellleCTB

2.1

Bosnyx. Kucnopon.
ITonsarue
00 oKkcHuIax

6

Bosnyx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — a3neMeHT u nmpocroe
BellecTBO. Haxoxaenue kuciopoaa

B NIpUPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJTYYEHHUsI KUCIIOPO/ia B JIaOOpaTOpUH U
MIPOMBINUIEHHOCTH. KpyroBopot
Kucaopoaa B mpupoae. O30H —
AJUTOTpOIHAs MOAUUKAIIHS KUCIOPO/Ia.
TennoBo#t 2PHEeKT XUMUIECKON peaKkivH,
TEPMOXUMHUYECKUE YPAaBHEHUS, IK30-

Y SHAOTEPMHUYECKHE peaklnu. TOIInBO:
YTOJIb U METaH. 3arpsi3sHEHHE BO3/IyXa,
YCWJICHHE MMapHUKOBOTO 3(PdekTa,
pa3pylieHrne 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpeieIeHue CoiepKaHms
KHCJIOPOJA B BO3JIyX€

[Tomy4yenue, cobnpanue, pacrmo3HaBaHUE

Hcmonp30BaTh XUMHUYIECKYIO CHMBOJIUKY
JUTsL COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHMI C yYaCTUEM KHUCJIOPOJA.
XapakTepu3oBarh (ONMKUCHIBATH) COCTAB
BO31TyXa, ((DU3NICCKHEC U XUMUICCKUE
CBOICTBA KHCIIOPO/A, CIOCOOBI €T0
MOJIYYCHUS], TPUMEHEHUE U 3HAUCHHE

B TIPUPOJIC M KU3HH YCTIOBEKA.
CpaBHHBATh pEaKITUN TOPCHUS U
MEJJICHHOTO OKUCIICHUSI.

OOBIACHATH CYIIHOCTH IKOJIOTUIECKUX
po0sIeM, CBSI3aHHBIX C 3arpsi3HECHHEM
BO3/yXa.

CrnenoBaTh mpaBmiiaM 0€30TMacHOMN
paboThI B T1ab0OpaTopuu mpu
WCITOJIb30BAaHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpaineHus C TOPIOYMMH BEIIECTBAMHU.
[TnanupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
Hab6nronenune B3anMoAeCTBUS BEIICCTB
C KHUCJIOPOJIOM U yCIIOBUS
BO3HUKHOBEHUS U MPEKPAICHUS TOPCHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakoMJIeHHE ¢ 00pa3iaMi OKCHJIOB U
OIHMCAHHUE UX CBOMCTB.

Ilpaxmuueckas paboma:.

Ne 3. Tlony4enue u cobupanue
KHCIIOPOJIa, U3yUYEHUE €T0 CBOMCTB.
Buiuucnenus:

MOJICKYJIIPHOM MacChl KUCJIOPOa U
030Ha Ha OCHOBAaHUM aTOMHOM MacChl
XUMHUYECKOTO DJIEMCHTA,

KOJIMYECTBA, MaCcCHI BEIICCTBA

110 YPAaBHCHUSAM XUMHUYCCKHUX PEaKIIUit

POBOJUTH HAOJIO/IEHNS, 1€JIaTh BBIBOIbI
10 pe3yibTaTaM 3KCIEPUMEHTA

IIpU IPOBEJICHUH T1a00PaTOPHBIX OMBITOB
U IPAKTUYECKOMN pabOTHI.

BrIyucasTe KOJIMYECTBO BEILIECTBA,
00BEM raza o popmymnam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha HHQpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YUYECHHBIN OHATUNHBIN
arnrmapar Kypca XuMUu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — sneMeHT u mpocToe
BemecTBo. Haxoxaenue Bogopoaa

B IIpuUpo/e, PU3nUecKre U XUMHUIECKUE
CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI
noixyyeHus. Kuciotsl u comnu.
MonsipHbiii 006EM Ta30B. Pacuérhl

M0 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue u

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHSIThH 3TU TOHSATHUS MPU ONUCAHUUT
CBOWCTB BEILECTB U UX IIPEBPAILECHUN.
XapakTepu3oBaTh (OMHUCHIBATH)
bu3nUecKue 1 XUMHUIECKHUE CBONCTBA
BOJIOPO/Ia, CITOCOOBI €ro MOJy4eHHUS,
MPUMEHEHHUE.

Cobupatp npudop AJis NOTyUEHUS
BOJOPO/JIA.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
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pacro3HaBaHKHE BOJOPOA.
B3aumopeiicTBue Bo1opojia ¢ OKCHUIOM
meam (I1).

JlabopamopHuwiti onvim:
B3aumopeiicTBue KUCIOT C METaJIJIaMHU.
IIpakmuueckas paboma:.

No 4. TTonyuenue u coOupaHue BOJ0OpOa,
V3y4YE€HUE €r0 CBOWCTB.

Buiuucnenus:

00BEMa, KOJTMYECTBA BEIIECTBA rasa

0 €r0 U3BECTHOMY KOJIMUECTBY
BEILECTBA WU O0BEMY;

00BEMOB Ta30B IO YPABHEHUIO PEAKIINH
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIICHHIA
ra3oB

JUTS COCTaBJIEHUs (HOPMYJT BELIECTB,
MOJICKYJIIPHBIX YPAaBHCHUN XUMUIECKUX
peaKuuil ¢ yuaCTUEM BOJOPOA.
BBIYHCIATE MOJISIPHYIO MaccCy BEIECTB;
KOJIMYECTBO BEIECTBA, 00BEM Tasa,
Maccy BeIlleCTBa;

[TpoBoaUTH pacy€Thl O YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJTMIeCTBa,
00bEMa, Macchl BEIECTBA MO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKITHH.

CrnenoBaTh npaBuiiaM 0e30MacHON
paboThI B 1a00OpATOPUH NpU
UCIOJIb30BAHUU XUMHUYECKOU MTOCY/IbI U
000pyIOBaHUs, a TAKKE IIPaBUIIaM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MPAKTUKE XUMUYCCKHE IKCIICPUMEHTHI,
MIPOBOJIUTH HAOJIO/IEHNS, IeJIaTh BBIBOIbI
10 pe3yJbTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpyIIe

2.3

Boga. PactBopsl.
Iloustue
00 OCHOBaHUIX

dusnueckue cBoiicTBa BOAbl. Boma kak
pacTBOpUTEIIb. XUMUUYECKUE CBOKMCTBA
BOJIbI.

OcHoBaHus.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHN
Y NIPUMEHATH 3TH OHATUS TIPU ONTUCAHUU
CBOMCTB BEILECTB U UX IIPEBPALLICHUN.
XapaxkTepusoBaTh GU3UIECKHUE U
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PactBopsl. Poibs pacTBOpOB B IpupoAe U
B KU3HHU 4elioBeKa. KpyroBopoT BOAbI
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BoJI. OXpaHa ¥ OYUCTKA MPUPOAHBIX BOJI.
HacpimeHHbie 1 HEHACHIILIEHHBIE
pacTtBOpbL. PacTBOpUMOCTH BEIIECTB

B BOoJie. MaccoBas 10JIs1 BEIecTBa

B PacTBODE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelIEeCTB ¢ pa3InuyHOU
PacTBOPUMOCTBHIO.

B3auMmopencTBre BOAbI ¢ METAINIAMU
(HaTpUeM U KaJIbIIEM).
HccnenoBanne pacTBOPOB KUCIIOT U
1IEJIOYEHN C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BELIECTB C PA3IUYHON
PacTBOPUMOCTBHIO.

[TpurorosiieHuE pacTBOPOB

C OIPEICIEHHOW MAaCCOBOM JOJIEH
PacTBOPEHHOI'O BELIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroTtoBieHue pacTBOpPOB

C OPEACIEHHOW MaCCOBOM JOJIEN
PacTBOPEHHOI'O BELIECTBA.

XMMHUYECKUE CBOVMCTBA BOJIBL, €€ POJIb KaK
PacTBOPUTEIIS B MPUPOJIHBIX MpoIIeccax.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTh YKOJTOTUYECKUX
po0sieM, CBSI3aHHBIX C 3arpsSI3HEHUEM
MPUPOJIHBIX BOJI, CIIOCOOBI OYMCTKH BOJIbI
OT NPHUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsI3HEHUSL.

[InanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS,
JIeaTh BBIBOJIBI 110 pe3yJbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHI.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1abopaTopuu npu
WCIIOJIb30BaHUN XUMUYECKOU MTOCY bl U
000opyI0BaHUS.

[IpoBOIUTH BHIYHCIICHUS C TPUMEHECHHUEM
MOHSTHS «MaccoBasi 10JIs BEIIECTBA

B PacTBOPE.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(popMaIuio U3 yueOHUKa U
CIIPABOYHBIX MAaTEPUATIOB, TPAMOTHO
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Buiyucnenus:
C UCIIOJIb30BAHUEM MMOHATHUS «MacCOBas
JIOJIs1 BEILIECTBA B pAaCTBOPE

HCTIOJIb30BATh U3YYEHHBIN ITOHATUNHBIN
arnmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COEeIMHEHUN

11

Knaccudukanus HeopraHmueckux
coequHennit. Okcuel. Knaccudukanus
OKCHJIOB: cojicoOpasyroIiue (OCHOBHBIC,
KHCIJIOTHBIE, aM(POTEpHBIE) U
HecosieoOpasyromue. Homenknarypa
okcu10B. DHU3NYeCcKHe 1 XUMHYCCKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcnoBanusi. Knaccudukaius ocHoBaHUM:

IETOYN U HEPACTBOPUMBIE OCHOBAHHS.
HomenknaTtypa ocHoBaHMil. ®u3nyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAaHUM.
[Tomy4yeHne OCHOBaHUI.

Kucnotsl. Knaccudukarus Kucior.
Homenknartypa kucnor. @usnueckue
Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTtaiutoB H.H. bekerosa.
Ilony4yeHue KHUCIIOT.

Conu. HomeHknaTypa conei.
DU3UYECKUE U XUMUYECKUE CBOMCTBA
conen. ITomyuenue coei.
I'eHeTnueckas CBSA3b MEXKIY KilacCaMHU
HEOPTaHUYECKUX COCIUHEHHUI.
XumuuecKkuii IKcnepumenm:
Jlemoncmpayuu:

Knaccudunuposats nzyuaempie
BEILIECTBA 110 COCTABY U CBOMCTBAM.
CocrtaBisaTh HOpMyIIbl OKCHJIOB, KMCIIOT,
OCHOBAHMUH, COJIEH M Ha3bIBAaTh UX

10 MEKTyHApPOIHOU HOMEHKJIaType.
[Iporuo3upoBath CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMHYCSCKHX CBOMCTB
W3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSATCS.

CocCTaBJISITh MOJIEKYJIIPHBIE YPAaBHEHUS
pEeaKUMM, UIUTIOCTPUPYIOLIUX
XUMHYECKHE CBOMCTBA M CHIOCOOBI
MOJTy4YE€HHUS BEIIECTB U3yUEHHBIX
KJIACCOB/TPYIIII, a TAKXKe
MOATBEPKIAIOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXIY HUMH.
[Ipon3BOAUTH BHIYUCIICHUS

110 YPAaBHEHUSIM XUMUYECKHUX PEaKIIHil.
[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKHUE
AKCTICPUMEHTHI, IIPOBOIUTH HAOIIOICHHSI,
JleNIaTh BBIBO/IBI 11O PE3yJIbTaTaM
AKCHEPUMEHTA TPU MPOBEICHUU
71a00paTOPHBIX OMBITOB M MPAKTHICCKUX
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OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMBIThI, WITIOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

Ornpenenenue pacTBOPOB KUCIIOT U
HIEJI0YEH C TOMOIIBIO UHAUKATOPOB.
N3ydeHne B3auMOIECTBUS KUCTIOT

C METAJNIAMU, PEAKIUI HEUTpaInu3aluu.
BzaumopericTBre pactBopa CEpHOU
KUCIOTHI ¢ okcuaoMm meau (11).
[TonyueHuie HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHeHUE 0JIHOrO METAJIIA IPYTUM
13 pacTBOpa COJIH.

Ilpakmuueckas paboma

No 6. Pemienue skcriepuMeHTAIbHBIX
3aaa4 1o teMe «BaxxHeimme kinaccel
HEOPTaHUYECKUX COEAUHEHUI.
Buviuucnenus:

[0 YPaBHEHUSM XUMUYECKON PEaKIIUU:
KOJINYECTBa BEIIECTBA, 00bEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMY, Macce peareHToB Win
MPOJYKTOB PEAKIIUU

pabor.

CrnenoBaTh npaBuiiaM 0e€30mMacHON
paboTHI B TabopaTtopun

IPU UCTIOJIB30BaHUN XUMUYECKON
NOCYJIbl U 000PYI0BAHHUS.
BricTpanBath pa3BEpHyThIE TUCHMEHHbBIE
U YCTHBIE OTBETHI C OIIOPOi

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
amnmapar Kypca XuMUu

Hroro no pazueny:
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Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoaunyeckas cucrema xumMuieckux iemeHToB Jl. . MennesneeBa. Ctpoenne

aToMOB. XuMMHYecKas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE P€aKIuH

3.1 | Ilepnoanueckuii
3aKOH U
[lepnonnyeckas
cucTema
XUMHYECKHX
2JIEMECHTOB

Crpoenune aTroma

. . Menneneena.

7

[lepBble MONBITKU Ki1acCUPUKAIIIH
XUMHUUYECKUX AJIeMeHTOB. [loHsATHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(111eJI0YHBIE U IET0YHO3EMETBHBIE
MeETaJlIbl, TaJOTeHbl, HHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aM(pOTEpHBIE OKCUIBI U THAPOKCHUIBI.
[Tepunonnueckuii 3akoH. [lepuognueckas
CUCTEMa XUMHYECKUX DJIEMEHTOB

.. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEpUOAHAS. (hOPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX
anemenToB [[.1. MenneneeBa. [lepuonabl
v rpynibl. PU3NYECKU CMBICTT
MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOIa
U TPYIIbI DJIEMEHTA.

Crpoenue aroMoB. CocTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX
20 XMMUYECKUX DJIEMEHTOB
ITepuoauuecko CUCTEMBI

.. Menneneesa. XapakrepucTuka
XUMHUYECKOTO DJIEMEHTA

T10 €ro NoJ0keHuto B [lepuoanueckon
cucteme JI.1. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUS panyca

PackpeiBaTh CMBICT IEPUOANIECKOTO
3aKOHaA.

OnuchIBaTh CTPOEHUE TaOTUIIBI
«llepuonnueckas cucreMa XUMUYECKUX
sanemeHToB JI.U. Menneneeay.
MogenupoBaTh CTPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEU U IOyPOBHEHN
IIPU TTOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 371€KTPOHHO-
rpaduueckux Gopmyi.

[TosicHATh pU3MUYECKUA CMBICI
IIOPSIAKOBOI'O HOMEpa, HOMEPOB IIEpUOA
Y TPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMHYECKHUE SJIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KAJIUM, KAJIbIIUN
Y UX COCIMHEHUS IO MOJIOKEHUIO

B [lepnonnueckou cucreme

JI.1. Menpeneena.

OOBACHATH O0IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHHUE PanYyCOB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B IIpejiesiaX MaJIbIX MEPUOOB U TJIABHBIX
MOATPYNI C YYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKHUX
CBOMCTB I10 TPYIIIIaM U MEPUOIAM.
3nauenue [lepuoauueckoro 3akoHa u
[Ieproguyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHS HAYKU U
npaktuku. .M. MenzaeneeB — y4yéHbli U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMopenicTBre THIPOKCUIA IIUHKA

C paCTBOpaMM KHUCJIOT U IIEI0YEH.
MogenupoBanue CTPOCHUS MOJIEKYII
IIPY IIOMOIIM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIL.
Tabmuna «llepuonnueckas cucrema
XUMHUYECKUX JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimol

O3HakomiieHHE ¢ 00pa3IaMyd METaIOB U
HEMETAJJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIN IPyIIIE.

BricTpanBath pa3BEpHyThIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UH(pOpMaLMIO U3 yUeOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie MHTepHera

3.2

XHUMHUECKas CBS3b.
OKuCIUTEIIHLHO-
BOCCTaHOBHUTEIbHBIC
peakuumn

XumMmudeckas cBsa3b. KoBajgentHas
(monsipHast U HETIOJISIPHAS) CBSI3b.
DIIEKTPOOTPUIIATEIHBHOCTh XUMUUECKHUX
anieMeHTOB. MonHas cBsa3b. CTENEHD
okuciaeHust. OKUCINTENBHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Tpoiieccrl

PackpbiBaTh CMBICH H3y4aEeMbIX ITOHSATHH.
OnpenensiTe BUJ XUMUUYECKOHN CBSI3U

B COCIMHCHUU.

MoienupoBaTh CTPOCHUE MOJIEKYJI

IIPY IOMOIIY PUCYHKOB, MOJEIIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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OKHCJIEHUS] 1 BOCCTAHOBIICHHUS.
OKHCIUTENTN U BOCCTAHOBUTEIH.
XHUMUYECKUHN DKCIIEPUMEHT: U3yYECHHUE
00pa3IioB BEIIECTB METAJUIOB U
HEMETAaJUIOB, B3aUMO/ICHCTBUE
T'UAPOKCU/IA IIMHKA C PACTBOPAMU KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WUTIOCTPUPYIOITUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
pa3IoXKEeHUs], COEAUHEHNU).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMnBITH, WILTIOCTPUPYIOIIAE TTPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEHHUSI, COCTMHEHUS )

Hcnonbs30BaTh XUMUYECKYHO CUMBOJIUKY
JUIs1 cocTaBlieHUs (hOpMyJT BEILIECTB,
AJICKTPOHHOTO OajaHca peakiiuil.
Ornpenensite CTENEHb OKUCIEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB 110 hopMyJiaM U
COCTaBIATH (POPMYJIbI OMHAPHBIX
COCJIMHCHMH I10 CTEIICHU OKHCJICHUS
aTOMOB XMMHUYECKHUX JICMCHTOB.
OnpenensaTe OKUCIUTEIb U
BOCCTAHOBUTEINL. PaccTaBisATh
KO3(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
pPEAKLIMI METOJIOM JIEKTPOHHOTO
OajaHca.

HaOronate XMMHUYECKHE OIBITHI

T0 TUIaHY, AHAJIU3UPOBATH U JEIaTh
BBIBO/IBI.

Ucnons3oBate UKT nist cozganus
MOJIEJIEN, TIOJATOTOBKH MIPE3EHTALIUAM,
JIOKJIAJIOB IO TEME.

BricTpanBaTh pa3BEpHyThIE IUCEMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM Ha
uHGOpPMAIIUIO U3 yUeOHHUKA U IPYTHX
HMCTOYHHMKOB, B TOM yncie MHTepHeTa

Hroro no pazgeny 15
PesepBHOE Bpems 3
OBIIEE UMCJIO YACOB 68
[10 ITPOIT'PAMME
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9 KJIACC
Haumenosanue
Ne KommaectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3/iesioB U TeEM Conepxanue o0y4yeHust
/o 4acoB 00yJarommxcs

y4eOHOro npeaMera

Pa3Ile.]1 1. BemeCTBO U XUMHYICCKHE PCaKIIUN

1.1

[ToBTOpEHUE U
yrayOJaeHue 3HaHUM
OCHOBHBIX pa3/IeoB
Kypca 8 kiacca

5

[Tepnoanueckuii 3axoH. [lepuoanueckas
CHUCTEMA XUMHUYECKUX JJIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB, KaJlvsl, KaJIbLIUS U UX
COE€IMHEHUN B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B [lepronyeckoii cucTeMe U CTpPOCHUEM
MX aTOMOB.

CrpoeHue BelecTBa: BUJIbl XUMUYECKON
CBSI3U. THUIBI KPUCTAITIIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIIA KPUCTAJIINYECKOU
PEIIETKY U BUIA XUMUYECKOMN CBA3U.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BELIECTB. XMUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTAHUYECKUX
COEJIMHEHUI, TEHETUYECKAs CBS3b
HEOPraHMYE€CKUX BELIECTB.

XapaKTepI/I3OBaTI> XUMHUYCCKHUEC JJICMCHTEI
IICPBLIX TpéX IICPHUOI0B, KAJIUA U KaJIbIIUA

0 UX MoJoxeHuto B [lepuoanueckon
cucteme /1. 1. Menneneena.
KnaccuduimpoBath v Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OnuceiBaTh 001IME XUMUYECKUE
CBONMCTBA BEILECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA IPUMEpPAMU
MOJICKYJISIPHBIX YPAaBHEHUN XUMUYECKUX
pEaKIuu.

OnpenensiTe BUI XUMUUYECKOM CBA3U U
THUI KPUCTAJUIMYECKOUN PEIIETKU
BEILIECTBA.

[Iporao3upoBaTth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUS.
BricTpauBaTh pa3BEpHYTHIEC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha THGOPMAIIIIO U3 yIeOHUKA U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
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Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu.

03HAKOMJICHHE C MOJICIISIMU
KPUCTAIIINYECKUX PELIETOK
HEOPraHUYECKHUX BEIIECTB — METAJJIOB
1 HeMeTasuioB (TpaduTta u anmasa),
CJIO’KHBIX BEIIECTB (XJIOpHIa HATPHUS)

HCIIOJIb30BaTh U3YYECHHBIN ITOHATUNHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakiui

Knaccudukanust XuMU4eCKUX peakiiuit
10 Pa3JIMYHBIM MPU3HAKaM (TI0 YUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIINU
BELIECTB, N0 TEIJIOBOMY 3P QEKTY,

10 U3MEHEHUIO CTENEHEN OKUCIEHUS
XUMHUYECKUX JIEMEHTOB,

0 00PaTUMOCTH, TI0 YYACTHUIO
KaTajauzaTopa). IK30- 1
SHAOTEPMUYECKUE PEAKLIUH,
TEPMOXUMHUYECKUE YPABHEHUSI.
[TonsiTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [TonsiTue 06 oOpaTUMBbIX

U HEOOPATUMBIX XUMUUECKUX PEAKIIHIX.
[ToHsITHE O TOMOTE€HHBIX U T€TEPOTEHHBIX
peakuusx. [lonstue o karanuse.
[ToHsTHE O XUMUYECKOM PABHOBECHUHU.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMHAYECKON PEAKINH U MOJI0KEHUE
XUMUYECKOTO PaBHOBECHSI.
OKUCIUTETHEHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBICT U3y4ae€MbIX MIOHATHN
Y IPUMEHSTH 3TH NOHITHUS [IPU OMUCAHUU
CBONCTB BEILECTB U UX ITPEBPAILLICHUN.
KnaccuduimpoBats xuMuyeckue
PEaKIUU 0 PA3IUYHBIM PU3HAKAM.

Y cranaBnMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHYECKOUN pEeaKUU OT pa3IuyHbIX
(haxkTopoB.

IIporao3upoBats BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI
B PA3JIMYHBIX YCIOBUSX.

OnpenensTe OKUCIUTEND U
BoccTtaHoBuTeNb B OBP.

CocTaBsTh 2JICKTPOHHBIN OanaHC
peaKUnH.

[Tpon3BOANTE BBIYUCICHUS

110 XUMHYECKUM YPABHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [Iape WJIU TPYIIIE.

BricTpanBaTh pa3BEpHyThIE MNCHMEHHBIE
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peaKImH, YIEKTPOHHBIN OamaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakuuu. CocTaBji€HHUE ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
PEAKLMI C UCTIOJIB30BAHUEM METO/Ia
3JICKTPOHHOTO OajaHca.

Xumuueckuii IKCnepumenn:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTHU
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pa3IMYHBIX (aKTOPOB.

OnbITHI, UIUTIOCTPUPYIOLINAE PUMEPHI
OKHCJITUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuuu
pa3JIoKEHUsI, COCTUHECHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMa U MACCHI
pPEareHToOB WJIU MPOIYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEaKui

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHMOPMAITUIO U3 YICOHHUKA 1
CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA IOHATUNHBIN
anmnapar Kypca XUMHUH

1.3

DIIEKTPOIUTHYECKAS
JCCOLAALIHS.
XUMHUYECKHUE
peakiuu

B pacTBOpax

Teopus dJIEKTPOIIUTUYECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HEAJIEKTPOJIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M Juccolraliiy BEIIeCTB

C pa3JIMYHBIMU BUAAMHU XUMUYECKOU
cBa3u. Crenenp qucconuanu. CuibHbIE
U Cci1a0bIe 3JIEKTPOJIUTHI.

Peakunu nonnoro oomena. Y cioBus

PackpeiBaTh CMBICIT U3ydaeMbIX IIOHATHUH,
a TAKKE€ CMBICJI TEOPUU
BJIEKTPOJIUTHYECKON JTUCCOLUALIAM.
OOBSICHATH IPUYMUHBI
3JIEKTPOIIPOBOHOCTHU BOJIHBIX pAaCTBOPOB
BEILIECTB, pa3nvaTh Cabble U CUJIbHBIC
3JIEKTPOJIUTBHIL.

CocCTaBIsITh ypaBHEHUS TUCCOLIMALINHT
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MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBOCTBa KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
IPeICTaBICHUN 00 PJEKTPOIUTUYECKON
auccormanui. KauecTBeHHbIE peakiiuu
Ha WoHbI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

HccnenoBanue 31eKTPOIPOBOIHOCTH
pPacTBOPOB BEILECTB, ITpoLecca
JUCCOLIMAIINY KUCIIOT, IIeJI0YeH

U coJiell (BO3MOKHO MCIOJb30BAHKE
BUJICOMATEPUAJIOB).

OnpITHI, WITIOCTPUPYIOIINE TPU3HAKH
IPOTEKaHUs peakIMil HOHHOTO OOMEeHa
(oOpa3zoBaHue ocajKa, BblIEICHHE T'a3a,
00pa3oBaHUE BO/IbI).

Pacrio3naBanue HEOpraHM4YECKUX
BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmuwiti onvim:

W3ydenne mpu3HaKoOB MPOTEKAHUS
peaxkiuu HOHHOTo 0OMeHa B pacTBOpax
ANIEKTPOJIUTOB (¢ 00pa30BaHUEM OCAIKA,
BbIJIEJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
Ipaxmuueckas paboma:

KHCJIOT, IIEI0YEH U COJICH, HOIHbBIE U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMUYECKUX PEAKIIMi HOHHOTO OOMEHa,
KpPAaTKHE€ NOHHBIEC YPABHEHUS POCTHIX
peaku TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IINE XUMUUECKHUE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOIMAIINN; TIOJITBEPK1aTh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPAaBHEHUU XUMUUYECKUX PEAKLIUH.
Pemiars sKkcriepuMeHTAIbHBIE 3aa4H

0 TEME.

[InaHupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, POBOUTH HAOIIOICHUSI,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
J1a00PATOPHBIX OIBITOB U MPAKTUYECKUX
paboT.

CrnenoBaTh mpaBmiIaM 0€30MacHOMN
paboThI B 1a0OPATOPUH TTPU
MCIIOJB30BaHUN XUMUYECKOU MOCYAbI U
000opynoBaHUs.

[TpoBOAUTH BHIYUCIEHUS 10 XUMUYECKUM
YPaBHEHHUSIM.

Y4acTBOBaTh B COBMECTHOM padboTe
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Ne 1. Pemienue sxcriepuMeHTaIbHbIX
3aJ1a4 110 TEME.

Buviuucnenus:

110 YPaBHEHUSIM XUMHYECKUX PEaKIIUM

B IIape WM TpyMIeE.

BeIcTpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MH(OpMaIHIO U3 yUeOHUKA U IPYTUX
MCTOYHUKOB UH(POpPMAIIH, B TOM YUCIIE
HNnTepnera

Uroro no pazneny

17

Pasznen 2. HeMeTa/ls1bl M MX COeTMHEHHUS

2.1 | Obmas 4
XapaKTepUCTHKA
XUMHYCCKUX
3JICMEHTOB
VIIA-rpynmsi.
I"anmorensl

OO0m1as xapakTepuUCTUKa rajJOTreHOB.
Oc00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHUS.
CrtpoeHue u puznuecKkre CBOMCTBa
MIPOCTBIX BEIIECTB — FAJIOTCHOB.
XUMHUUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMO/ICHCTBUE ¢ METaJlJIaMU,
HEMeTaJUIaMH, IeJI0YaMu).
XnopoBogopoa. ComnsiHast KUCIIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
npuMeHeHue. JlencTBue xjaopa u
XJIOPOBOJIOPOJIa HA OPraHU3M YEJIOBEKA.
Baxnenmme XI0puabpl 1 KX HAX0XKICHUE
B IPUPOJIE.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXxaromue Gu3n4ecKue u
XMMHUYECKUE CBOMCTBA TaJIOTEHOB U UX
coeMHEHUN (BO3MOXKHO UCITOIb30BaHUE

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MCHCHHUH CBOMCTB HEMETAJIJIOB U UX
COCJIMHEHUI B MpeJIesiax MajbIxX
MIEPUOJIOB U TJIABHBIX MOTPYII
[lepuonuueckon CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOECHUS UX
aTOMOB.

Xapaktepu3oBaTh GU3NUECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
raJIOTeHOB (Ha IPUMEPE XJI0pa) U
CJIOKHBIX BEILIECTB (XJIOPOBOOPO/IA,
XJIOpUJa HATPHS), CTOCOOBI UX
MOJTyYCHUS], IPUMECHEHHUE 1 3HAUCHHE

B IIPUPOJIE ¥ KU3HU YeTIOBEKA.
Onpenensars XJIOPUA-UOHBI B PACTBOPE.
[ImanupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUIECKUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHHS,
JIeaTh BHIBOJIBI IO PE3yIbTaTam

38



denepanbHas padouas nporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHD)

BUJICOMATEPUAJIOB).

O3HakoMIIeHHE ¢ 00pa3IaMu XJIOPUIOB
(raJmoreHu0B).

JlabopamopHhuwiii onvim:

N3ydeHue CBOMCTB COMTHOM KUCIIOTHI.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIINI
Ha XJIOPUI-UOHBI.

lIpaxmuueckas paboma

Ne 2: TlonydeHue CONITHON KUCIIOTHI,
M3y4EHHE €€ CBOMCTB.

Boruucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIU OJIUH U3 PEareHTOB JIaH B U30BITKE

AKCIIEPUMEHTA TP MPOBEIACHUHU
71a00pPATOPHBIX OMBITOB M MPAKTHIECKUX
pabor.

CrnenoBaTh nmpaBuiiaM 0€30MMacHON
paboThI B 1abopaTopuu

P UCTIOTh30BAHUN XHMHYECKOM
MOCY/IbI U 000PYI0BaHUSI.

BricTpanBaTh pa3BépHYyTHIEC MUCHMEHHBIC
U YCTHBIE OTBETHI C OTIOPOI

Ha H(OPMAIUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MAaTE€pPHAIOB, TPAMOTHO
HCIO0JIb30BaTh U3yUYECHHBIN ITOHATUHHBIN
anmapar Kypca XUMHH

2.2

OOmas
XapaKTepUCTUKA
XUMHUYCCKHUX
3JIEMEHTOB
VIA-rpynnsi. Cepa
U €€ COeIUHEHUA

OO6m1ast xapakTepUCTHKA 3JIEMEHTOB
VIA-rpynnel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTEIICHU
OKHCJICHUS.

CrtpoeHue u pu3nUecKue CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOAA U CEPHI.
AnnoTtpornHbie MOaU(UKAIUU KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBo10po/1, CTpOCHHE, PU3NUECKUE U
XAMUYECKUE CBOMCTBA.

OKcubl cepbl Kak MpeICTaBUTENN
KHUCJIOTHBIX OKCHJIOB.

Cepnas kucioTa, pu3nyecKue u
XUMHUYECKHEe CBOMCTRA (00IITHeE KaK

OOBICHATH O0IITHE 3aKOHOMEPHOCTH

B U3BMCHCHUH CBOWCTB 3JIEMEHTOB
VIA-rpynnsl ¥ uX COEIMHEHHUH C y4ETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh GU3NUECKHUE U
XAMUYECKHUE CBOMCTBA MPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHCHUN
(cepoBOAOPOIa, OKCUIOB CEPBI, CEPHOI
KHCJIOTBI, CyJIb(PaToB), CITIOCOOBI X
MOJTyYCHUS], IPUMECHEHHUE 1 3HAUCHHE

B MIPUPO/IE U )KU3HU YEIIOBEKA.
Onpenenars HaMU4KE CyIb(paT-nHOHOB
B PacTBOPE.

OOBSICHATH CYIITHOCTh KOJIOTHYECKUX
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MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuyueckre). XuMUYECKUE PEaKIuHu,
JIeKaNIMe B OCHOBE MPOMBIIIEHHOTO
croco0a MoJy4YeHHs CEPHON KUCIIOTBHI.
[Ipumenenue. Conu cepHOM KHCIIOTHI,
KadeCTBEHHAs PeaKIus Ha CyIb(haT-uoH.
Haxoxnenue cepol 1 €€ COeIMHEHUN

B IPUPO/JIe. XUMHUECKOE 3arpsi3HCHUE
OKpY>KaroIlEel Cpeibl COETUHEHUSIMH
cephl (KUCIOTHBIE J0XK/IHU, 3arpsi3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
peAOTBPAICHUS.

Xumuueckuii IKCnepumenn:
Jlemoncmpayuu:

O3HakoMIIeHHE ¢ 00pa3laMu cepbl U e€
CcOeMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
HaGnronenue nporecca 00yrivBaHus
caxapa 1moj JelCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yyeHne XuMU4eCKnX CBOMCTB
pa30aBICHHON CEPHON KUCIIOTHI.
[IpoBeneHne kaueCTBEHHOM peakuu Ha
cynbdaT-uoH U HAOII0ICHUE MPU3HaKa
€€ MPOTEKaHUs

po0JieM, CBSI3aHHBIX C TepepadboTKON
COEIMHEHUH CEPBI.

[InaHupoBaTh U OCYIIECTBIISITH

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHSI,
JieNaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIIEPUMEHTA.

CrnenoBath npaBuiiaM 0e301MacHON
paboThI B 1abOpaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BaHUSI.

[Tpou3BOANTE BHIYUCIICHUS

110 XUMHYECKUM YPaBHECHUSIM.
Hcnonb30BaTh MPHU BHITIOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIPaBOYHBIE MaTEpPHUAIbI
(ITeproguveckyro CUCTEMY XUMHUYECKHX
sanemenToB /. 1. MenneneeBa, Tabnuiy
PacCTBOPUMOCTH KUCIIOT, OCHOBAHUN U
COJIEH B BOJIE, DJIEKTPOXUMHUYECKUN Pl
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh MpHU BBHIMOJIHEHUH
y4eOHBIX 3aJJaHUM U B MPOIIECCe
HCCIIeIOBATENbCKOM eI TETbHOCTH
Hay4YHO-TOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJEP>KaHUs, CTPAaBOYHbIE
Marepualbl, pecypcel IHTEpHETA
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2.3

Obmas
XapaKTEepPUCTHKA
XUMUYICCKUX
AJIEMEHTOB
VA-rpynmsl.

A3ot, hocdop u ux
COCTMHCHHUS

OO11ast xapakTepUCTHUKA SJIEMEHTOB
VA-rpynmbl. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTEIICHU
OKHCJICHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3nuecKre U XUMHUYECKUE CBOMCTBA.
Kpyrosopor a3ora B npupoze.
AMMHaK, ero (U3NYEeCKUEe U XUMUUYECKHE
CBOMCTBA, TIOJyICHHUE U TIPUMEHEHUE.
Conu ammonus, ux (GU3NIECKUE U
XUMUYECKHE CBOMCTBA, IPUMEHEHUE.
KadecTtBeHHas peakius Ha HOHBI
aMMOHUSI.

A30THas KUCII0Ta, €€ MOoJIy4YeHue,
dbu3nYecKrue 1 XUMUICSCKHAE CBONCTBA
(oOmIue Kak MmpeacTaBUTENs Kiacca
KHUCJIOT U crieniupuueckue).
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHUS B KQ4€CTBE MUHEPATbHBIX
yno0peHnii. XUMUYECKOE 3arps3HeHHE
OKPYXaroUIEH Cpeibl COCTUHEHUSIMHA
a30Ta (KUCJIOTHBIC TOXK/IU, 3arpsI3HEHNE
BO3/TyXa, ITOYBBI U BOAOEMOB).
docdop, amnoTpomnHbie MOAUPUKAIIAN
docdopa, puznveckne 1 XUMHUIECKUE
cBoiictBa. Okcup pocdopa (V) u
dbocdhopHas kuciora, puzndeckue u

OOBsCHATH 00IITHE 3aKOHOMEPHOCTH

B U3BMCHEHUH CBOWCTB 3JIEMEHTOB

V A-rpyniibl 1 UX COEAMHEHUI C yUETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HUCCKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COeTUHECHUM
(ammmaka, coJieit aMMOHUS, a30THON
KHCJIOTBI, HUTPATOB, okcuna ocdopa (V)
u hochopHo KUCIOTHI, (hochaToB),
CIIOCOOBI UX TOJYYEHHUsI, MIPUMEHEHUE U
3HAYCHHE B MMPUPOJIC U )KU3HU YCIIOBEKA.
Omnpenensats HOHBI aMMOHUA U (hocdat-
HWOHBI B PaCTBODE.

OOBSIICHATH CYIIHOCTh IKOJIOTHUYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHHEM
coenHeHui a3oTa u ¢ocdopa

B OKpY2Karolleu cpele.

[TnarupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, POBOAUTH HAOIOICHNS,
JIeaTh BBIBOJIBI ITO pe3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEJCHUU
71a00PATOPHBIX OTBITOB M MPAKTUYECKOU
paboTHI.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu
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XMMHUYECKUE CBOMCTBA, MOJIyYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPATBHBIX yI00pEHUIA.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C PU3UIECKIMHU
cBolcTBaMu a3ota, hocdopa

1 UX COCIMHEHUM (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3HakoMIIeHHE ¢ 00pa3liaMH a30THBIX U
(dochopHbIX yaoOpeHui.

[Tonyuenue, cobupanue, pacrno3HaBaHUE
Y U3YYCHUE CBOWCTB aMMHAKA.
BzaumoencTBre KOHIIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEIbIO (BO3ZMOXKHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHhvie onvimoi:

[IpoBeneHre KaYE€CTBEHHBIX pPEeaKIUii
Ha MOH aMMOHUA U pochar-uoH, u
W3Y4YEHUE NMPU3HAKOB UX MPOTECKAHUSI.
IIpakmuueckas paboma

Ne 3: TlonydyeHue ammMuaka, u3ydeHue
€ro CBOMCTB.

Buiyucnenus:

110 YPABHEHUSIM XUMUUYECKUX PEAKIIUM

IIPU UCIIOJIb30BAaHUU XUMUYECKON
MOCY/TbI ¥ 000PYT0BAHHUS.
[Ipou3BOANTH BBIYUCIECHUS

10 XMMUYECKUM YPaBHEHUSIM.
Hcnonb30BaTh IpU BBIIOJHEHUH
y4eOHBIX 3aJaHUI TEKCThl Y4eOHHKA,
CIPaBOYHbIE MaTEpUAIIbI
(MepruoINYECKyI0 CUCTEMY XUMUYECKUX
sanemenToB /1. 1. Menaeneesa, Tabiuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBaHUU 1
COJIEUN B BOJE, DJIEKTPOXUMHUYECKAN ST
HaANpsDKEHUN METAILIOB)

42



denepanbHas padouas nporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHD)

2.4

Obmas
XapaKTEPUCTUKA
XUMUYECKUX
AJIEMEHTOB
IVA-rpymisbl.
Yraepon u
KPEMHHUM, U UX
COCIMHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
IVA-rpynnsl. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

VYriepoa, asioTponHble MOAU(PUKALINH,
pacnpocTpaHeHue B IPUPOJIE,
(u3nUecKrue 1 XUMUYECKHE CBOMCTBA.
Ancopbrmus. KpyroBopot yriieposaa

B IIPUPO/IE.

Oxkcupel yriieposa, ux Gpuznueckue u
XMMHUYECKUE CBOWCTBA, IEUCTBUE

Ha KUBbIC OPTaHU3MBI, ITOJTYUYECHHUE U
IPUMEHEHHUE. DKOJIOTHYECKUE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yriepona (1V), runotesa riro0aabHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBIHN
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
bu3nYecKre U XUMHUUYECKUEe CBONCTBA,
MOJIYYEHUE U IPUMEHEHUE.
KauectBennas peakiusi Ha KapOOHAT-
noHkbI. Mcnonbp3oBanue kapOOHATOB

B OBITY, MEJIUIIUHE, TPOMBIIIICHHOCTH U
CEJIbCKOM XO35IMCTBE.
ITepBoHayvabHBIE TOHSATHS

00 OpraHMYeCcKUX BEIIECTBaX KaK

0 COEIMHEHMSIX yriiepoia (MeTaH, 9TaH,

OOBsCHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB
I\VA-rpynnel ¥ ©X COETMHEHHH ¢ Y4ETOM
CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (U3UIECKHUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yriiepoaa U KpeMHHS U UX COCIMHCHUI
(OKCHIOB yTiIepoaa, YroJbHOU KUCIOTHI,
KapOOHATOB, OKCHAa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CHJIUKATOR),
CIOCOOBI UX TOJIYYEHUS, MPUMEHEHUE U
3HAYEHHE B IPUPOJIC U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIMHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIIECTBA — CBOMCTBA
— MPUMEHEHHE — Ha TTpUMepax
COEIMHEHNH YIIIEpOJa U KPEMHHUS.
OnpenensaTe kKapOOHAT- U CHIIMKAT-HOHBI
B pacTBOpE.

OOBSACHSTH CYIIHOCTh KOJOTHYECKUX
po0JIeM, CBS3aHHBIX C HAXO0XKICHUEM
YIJIEKHCIIOTO T'a3a B OKPYKarollIel cpese.
[TonTBepkKaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIESCTB MPUMEPaMHU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
STUJICH, alleTUJIEH, 3TAHOJ, TIIUICPHH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPTraHUYECKUX COCIMHEHUHN yriaepoaa u
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STUJICH, alleTUJICH, TaHOJI, TTIUIEPHH,
YKCYCHAasi KHCJIOTA).

[IpupoHbIe UCTOYHUKH YTIIEBOIOPOIOB
(yromb, MpUpOAHBIH ra3, HeTh),
MPOJYKTHI UX NepepadoTKH (OCH3UH),
UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTrie 0 OMOTOTUYECKHU BaXKHBIX
BEIIECTBAX: )KUpax, OeJIKax, yrieBoaax —
Y UX POJIH B KU3HU YEIIOBEKA.
MatepuanabHO€ €TUHCTBO OPIraHUYECKUX
¥ HEOPTaHUYECKUX COCTUHEHUI.
Kpemuuii, ero pusnueckue u
XUMHUYECKHE CBOWCTBA, MOJTYYCHHUE U
npuMmenenne. CoeTMHEHUST KPEMHHUS

B ripupojie. OO01re mpeacTaBICHHUS

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCJIOTE.

CunmkaTsl, UX UCTIOJIH30BAaHHUE B OBITY,
MEAMILIMHE, TPOMBIIUIEHHOCTH.
BaxxHeimme cTpouTenbHbIE MATEPUAIIBL:
KepaMuKa, CTeKJIO, IEMEHT, OETOH,
x)ene300etoH. [Ipobiaembl 6e3o0macHOro
MCTIONb30BaHUS CTPOUTEIBHBIX
MaTepuasoB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenn:
Jemoncmpayuu:
Mogenu KpucTauIM4eCKUX pemeEToK

OpTaHUYECKUX BEIIECTB.
OnuceIBaTh POJIL OCIIKOB, JKUPOB H
YTIIEBOJ0B B (PYHKIIMOHUPOBAHUU KUBBIX
OpraHU3MOB, COCTaB IPUPOTHBIX
MCTOYHHUKOB YTJIEBOJIOPOJIOB, UX POJIb

B OBITY U IPOMBIIIIJICHHOCTH.

[IpoBOIUTH BEIYHUCIICHHUS 110 YPABHEHUSIM
XUMHUYECKUX PEaKIIUH.

[InarupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUICCKUC
AKCIIEPUMEHTHI, IIPOBOJINTH HAOIOICHNS,
JIeaTh BBIBOJIBI 11O pe3yIbTaTaM
AKCIIEPUMEHTA TP MPOBEICHUN
71a00pPaTOPHBIX OMBITOB M MPAKTHIECKUX
pabor.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B 1abOpaTopuu

MIPH UCTIOIH30BAHUN XUMHUYECKOM
MOCY/Ibl U 000pYAOBaHUS.

Hcronp30BaTh P BHIMTOTHEHUN
yueOHBIX 3aJ]aHUI TeKCThI yueOHUKa,
CIIPaBOYHBIC MATEPHAITBI
(ITeproguveckyro CUCTEMY XUMHUYECKHIX
anemenToB /. 1. Menneneesa, Tabnuiry
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUMN U
COJIeH B BOJIE, DJICKTPOXUMUUYECKHUM PSITT
HaIpsHKEHUN METAILJIOB)
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anmasa, rpadura, QpysepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONCTBOM
IIPOTHUBOTa3a.

O3HakoOMIIEHHE C TPOAYKLIHEH
CHWJIMKaTHOM MPOMBIIIIEHHOCTH
(Buaeomarepuaiibl: cCUIIMKaTHAs
IPOMBILIEHHOCTB ).

Mopnenu MoJIeKy OpraHuYECKUX
BELLECTB.

JlabopamopHhbwiti onvim:

[Tonyuenue, cobupaHnue, pacro3HaBaHue
Y U3y4YEHHE CBOMCTB YTJIEKHUCIIOTO Irasa.
IIpoBeaeHNE KAYECTBEHHBIX PEAKIIMMA

Ha KapOOHAT U CUJIUKAT-UOHBI U
U3Y4YEHHUE MPU3HAKOB UX IPOTEKAHMUS.
Ipaxmuueckue pabomol:

Ne 4. TlonyuyeHue yriaekucioro rasa,
V3YYEHHUE €T0 CBOMCTB.

Ne 5. Pemienue skCriepuMeEHTAIBHBIX
3ama4 no teme «BaxkHeilme HeMeTaIbl
U UX COCAMHEHUS

Boruucnenus:

10 YPABHEHUSIM XUMUYECKHUX PEAKINI

Hroro no pazneny

25
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Pa3nen 3. MeTa/l1bl H UX coeaAnHCHUA

3.1

OO01me cBoMCcTBa
METAJIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
noJsioxkeHus B [lepuonnueckoit cucteme
XUMUUYECKHUX JIEMEHTOB

JI.1. MenpeneeBa u CTpOCHUSI aTOMOB.
Crpoenue metamioB. Merainueckas
CBSI3b M METAJIMYECKas
KPUCTAJJINYECKAsl pELIETKA.
DIIEKTPOXUMHYECKUN PsIJT HANIPSIKEHUI
MeTauioB. GU3HYECKUE U XUMUYECKUE
cBolcTBa MeTayuioB. O0mIMe cnocoobl
nosyyeHust metauioB. [loHsTue

0 KOPpPO3UHU METAJUIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CnnaBsbl (cTanb, 4YyTyH, JIOPATFOMUHUM,
OpOH32a) U UX IPUMEHEHUE B OBITY U
POMBIILJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CIJIABOB.
N3yueHune pe3ysbTaToB KOPPO3UU
METaNIOB (BO3MOKHO MCIOJIb30BAHKE
BUJICOMATEPUAJIOB).

Jlabopamophvie onvimol:
O3HakomIIeHHE ¢ 00pa3iiaMi METaIOB U
CIUTABOB, NX (PU3HMUECKHUMH CBOMCTBAMHU.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHIA
Y TIPUMEHSTH 3TU TTOHATHUS TIPYU OMMCAHUN
CBOWCTB BEILIECTB U UX ITPEBPALLCHUN.
OOBsACHATH 00IIHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB 3JIEMECHTOB-
METaJJIOB ¥ UX COETMHEHUM C y4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepru30BaTh CTPOCHHUE METAIIIOB,
o01me GU3NIeCKUe U XUMHIECKHE
CBOICTBA METAJLJIOB.

XapakTepu3oBaTh 0011I1e CTIOCOOBI
MOJTYYCHHS METAJLTOB.

OmnuchIBaTh CIOCOOBI 3aIIUTH METAJIJIOB
OT KOPPO3UH.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1abopaTopuu npu
WCIOJIb30BAHUU XUMHUUECKOU MOCY/IbI U
000py1OBaHUSI.

[Tpon3BOANTH BEIYUCIICHUS

M0 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIM OJIH U3 PEareHTOB COJICPKHUT
PUMECH.

VYuyacTBOBaTh B COBMECTHOM paboTe

B TIape WX TPyIIIE.

Ncnonbs3oBaTh Npy BHITOTHEHUH
y4eOHBIX 3aJIaHUM TEKCThl yUeOHHKA,
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Buviuucnenus:

110 YPaBHEHUSAM XUMHYECKUX PEaKITUH,
€CJIU OJINH U3 PEarcHTOB COACPKUT
npuMecu

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepponnueckyto CUCTEMY XUMHUYECKUX
anemenToB J[. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJIeH B BOJIC, DJICKTPOXUMUUCCKUIN PsiT
HaIpPsHKCHUH METaJIOB)

3.2

Baxnuenmune
METAJUIbI U UX
COEeIMHEHUSA

16

[Ileno4HbIE METAIIIBI: TIOJIOKEHUE

B [leproandeckoil cuctemMe XuMHIECKUX
snemeHToB J[.1. MenaeneeBa, ctpoeHue
UX aTOMOB, HAaX0XJICHUE B PUPO/IE.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpud U Kaiusa). OKcUabl
U TUAPOKCHUIBI HATPUSI U KaJTHSL.
[IprmMeHeHue METOYHBIX METAIIIOB U UX
COEIUHEHUH.

[[lenouyHO3eMENbHBIC METAIBI MATHUN U
KaJbliui: noyioxkenune B [lepuoanueckon
CHCTEME XUMHUYECKUX DJIEMEHTOB

J.1. MenpaeneeBa, CTpOCHUE UX aTOMOB,
HaxO0XJeHHE B pupojie. Pusndeckue u
XMMHYECKHE CBOMCTBA MarHus U
Kanelus. BakHelme coefuHEeHUS
KaJbIUsl (OKCH/I, TUIPOKCHI, COJIN).
JKECTKOCTh BOAEI U CLIOCOOEI €6
YCTpaHECHUS.

AJIFOMUHUN: TIOJIOKEHUE

B [leproanyeckoi cucreme XuMUIEeCKUX

OO0BsACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBONCTB 3JIEMEHTOB-
METAJJIOB U X COEAMHEHU B rpyInax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepusoBaTh (HU3NUECKUE U
XUMHUYECKUE CBOKCTBA MPOCTHIX BEIIECTB
METAJIJIOB U UX COCIMHEHUM (OKCUJIOB,
TUIPOKCHUIIOB, COJICH), CITOCOOBI UX
MOJTyYeHUsI, MPUMEHEHUE U 3HAUCHUE

B MIPUPOJIC U )KU3HU YETIOBEKA.
VYcranaBauBaTh NPUYUHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHHUE
BEILIECTBA — CBOMCTBAa — MPUMEHEHUE —
Ha IIpUMepax U3y4aeMbIX BEIIECTB.
Pacnio3HaBaTh C MOMOIIBIO KAYE€CTBEHHBIX
peakIuii HOHbI METAJUIOB: MarHus,
KaJIbIUs, aTIOMUHNS, IUHKa, sxene3a (1)
u xenesa (1), menu (11).

Jloka3siBaTh aM(pOTEPHBIN XapaKTep
OKCHJIOB U TUJPOKCUIOB ATIOMUHUS U
[[MHKA.
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anemeHToB JI.W. MeHeneeBa, ctpoeHne
aToMa, HaXO0XJICHUE B IPUPO/IE.
Pu3nYeCKre U XUMUYECKUE CBOMCTBA
antoMuHug. AMQOTEepHbIE CBOMCTBA
OKCH/JIa ¥ TUAPOKCUIA ATFOMUHUSL.
Keneso: nonoxenue B [leprnonnueckoit
CHUCTEME XUMHUYECKUX IIIEMEHTOB

JI.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUbl,
ruIpoKCU bl 1 comu xkene3a (11) u xenesa
(1), ux cocraB, CBOWCTBA M MOJTyYCHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco6eHHOCTH B3aUMOJICHCTBUS OKCUJIA
KJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpalmBaHue MJIaMEHH HOHAMU HaTpHs,
KaJIAS ¥ KallbLKsl (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB)
HccnenoBanue cBONCTB KECTKOU BOJIBI.
[Tponecc ropenus xee3a B KUCIOPOIE
(BO3MOYKHO UCIIOJIb30BaHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimol:

[IpoBeneHre KaueCTBEHHBIX pPEaKIUi
Ha MOHBI (MarHus, Kajablysl, ATFOMUHUS,

[InanupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKUE
SKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMUS,
JieaTh BBIBOJIBI 110 pe3yJibTaTaM
SKCIIEPUMEHTA MPU NPOBEICHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBusiam 0€30MacHON
paboThI B labopaTopuu

IIPY UCIIOJIB30BAaHUU XUMHYECKOU
NoCy/ibl U 000PYyIOBaHUS.

[Ipou3BOAUTE BBIYKCIECHUS

10 XUMUYECKUM YPABHEHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM IpymIe.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha UHQpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYECHHBIN TOHATUMHBIN
amnmapar Kypca XuMuu
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1HKa, sxenesa (1) u xxenesa (1), meau
(11), onmrcanne MPHU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanune ampoTepHBIX CBOWCTB
TUIPOKCUIA ATIOMUHUS U TUAPOKCUIA
[UHKA.

IIpakmuueckue pabomui:

Ne 6. XKEcTkocTh BOAEI 1 METOJIEI €€
YCTPaHEHUS.

Ne 7. PeuieHue 3KCriepuMEHTAIBHBIX
3a7a4 1o TeMe «Bakuenme MeTajuisl U
UX COCIUHECHUS».

Buviyucnenus:

10 YPABHEHUSAM XUMUYECKHX PEAKIIUH,
€CJIU OJINH U3 PEareHTOB JIaH B U30BITKE
WJIU COJIEPKUT MPUMECH;

MAaCCOBOM JIOJIM BbIXO/a MPOJIYKTa
peakiuu

Uroro no pazneny 20

Paznen 4. Xumus u OKpyskamomas cpeia

4.1 | Xumud n 3

OKpY’Karolas cpeaa

BemecTsa n MaTtepuansl B IOBCEAHEBHOM
YKA3HHU 4YelioBeka. be3onacHoe
VICTIOJIb30BAHUE BEUIECTB U XUMUUECKHUX
peakuuii B ObITy. [lepBas nomoiup rnpu
XUMHAYECKUX 0KOTraxX U OTPaBJICHUSAX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpensbl (TpeaesibHas TOMmyCcTUMast

XapakTepu3oBaTh POJIb XUMUH

B Pa3NUYHBIX cepax AesTeTbHOCTH
JIFOJIe, OCHOBHBIE BEIIeCTBA U
MaTepHaIbl, IPUMEHICMbIC B Y KU3HU
COBPEMEHHOT0 YEJIOBEKA.

OOBsACHATH yclIoBHS 0€30I1aCHOTO
UCIOJIb30BaHUS BELIECTB U XUMHUYECKHUX
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KOHIIEHTpaIus BeuecTB. Poiib xumuu

B PEIICHUH 3KOJOTUYECKHUX MTPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

H3ydenne oOpa3oB MaTepHuaIoB
(cTex0, CIUIaBbl METANIOB, TOJIMMEPHBIE
MaTepHuabl)

peakiuii B OBITY.

AHaTM3UpPOBATh U KPUTHUECKH
OILICHUBATh UH(OPMAIIUIO O BIUSHUU
IIPOMBITIUICHHOCTH, CEITbCKOTO XO35HCTBA,
TpaHCTIOPTA U JIp. HA COCTOSTHUE
OKPYXaroUIen CPeIbl.

YMeTh 0Ka3bIBaTh MEPBYIO TTOMOIIH

IPU XUMUYECKUX 0XKOTaX U OTPABIICHUSX.
[IpuaUMAaTh ydacTue B 00CYKIECHUU
po0IeM XUMHYECKONU U SKOJIOTUYECKOMN
HaIPaBJICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO podeMe 1
npeajiaraTh BO3MOXKHBIC ITYyTH €€
perieHus

Hroro mo pazaeny: 3
PesepBHOE Bpems 3
OBHIEE YNCJIO YACOB 68
I10 ITPOT'PAMME
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