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Pabouas nmporpamma 1o XMMHUH
ob1ero o6pa3zoBaHus cocTaBjieHa Ha ocHOBe TpeOoBaHMI K pe3ylib-
TaTaM OCBOCHHsI OCHOBHOI 00pa3oBaTeJIbHOW MPOTrpaMMbl OCHOB-
HOTO 00IIero oOpazoBaHus, MPeICTaBICHHBIX B DeneparsHOM TO-
CYJAapCTBEHHOM  00pa3oBaTeIbHOM CTaH/JapTe OCHOBHOTO  OOIIero
00pazoBaHus, ¢ yIETOM paclpeeIEHHbBIX 110 KjlaccaM IIpoBepsie-
MBIX TpeOOBaHHH K pe3yabTaTaM  OCBOCHHS OCHOBHOW 0Opa3oBa-
TENBHOM MPOrpaMMbI OCHOBHOTO O0IIEr0 00pa30BaHUS 1 3JIEMEHTOB
COJIepIKaHus, IPE/ICTABICHHBIX B Y HUBEPCAILHOM KOAH(pUKaTOpe
[0 XMMHHM, a TakXke Ha OocHOBE [IpumepHON mnporpamMmel BOCIUTA-
HUsI OOYYaroIUXCs TPHU IMOJyYCHHH OCHOBHOTO 00IIero obpas3oBa-
HUA 1 ¢ yuéroMm KoHnenmum npenosaBanus yaeOHOTO IpeaMeTa
«XuMus» B 00pazoBarenbHbIX opranuzanusix Poccuiickoit denepa-
IIVH, PEATN3YIOLINX OCHOBHBIE 0011€00pa30BaTEIbHbIE TPOTPAMMBI
(ytB. Pemennem Komnernn Munnpocsemnieans Poccuu, mpoTokomn
ot 03.12.2019 N IIK-4BH).

IOACHUTEJIBHASA 3AIIMCKA

CornacHoO cBOEMy Ha3HadeHHUIO pabouas mporpamma

A€t mpeACTaBICHUE O TETIsX, 00IIeit cTpaTerun ooy4e-

HUS, BOCTIUTAHUSA U Pa3BUTHS 00YUAIOMIUXCS CPECTBAMH yIeOHOTO
npeaMera « XMMUsI»; YCTaHABIMBAET 00s13aTeIbHOE MTPEIMETHOE CO-
Jiep)KaHue, — TpelycMaTpuBaeT  paclpesielieHHe  ero mo Kiaccam |
CTPYKTYPHPOBaHHE €ro 110 pa3esiaM U TeMaM Kypca, OTIPeesieT KO-
JIMYECTBEHHBIC M KAYECTBEHHBIC XapaKTEPUCTHKHU COJICPKAHIS;, TaéT
NPUMEPHOE paclpe/ielieHne yueOHbIX 4acoB 110 TEMAaTHYECKUM pasjie-

JIaM Kypca M peKOMeH IyeMyo (IPUMEPHY0) IT0CIIeJ0BATeIbHOCTh UX
U3YUYCHHSI ¢ YIETOM MEXKIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3EH,
JIOTUKU y4eOHOT0 Mpolecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaronuX-

CsI; OIpeeIIeT BO3MOKHOCTH MIPEMETa ISl pealiin3aliy TpedoBa-

HUI K pe3ylibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON POrpaM-

MBI Ha YPOBHE OCHOBHOTO 00111ero 00pazoBaHus, a Takke TpeOOBaHuit

K pe3ynbTaTaM oOy4eHHs XMMUHU Ha YPOBHE IeJIeH U3yueHHs pe-

MeTa ¥ OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEILHOM JIeATeNbHOCTH/
y4eOHBIX IEHCTBHUH yISHHUKA M0 OCBOCHHIO yUEOHOTO COIEepIKaHuUsI.

OBLWAA XAPAKTEPUCTUKA YYEBHOIO NMPEOMETA «XUMWNA»

Bxmag ydebHoro mpenmera «XuUMHS» B JOCTHKECHHE IIeJed oc-
HOBHOTO 001ero obpasoBaHusi 00yCIIOBJICH BO MHOTOM 3HaueHHEM
XUMHYECKON HayKH B TO3HAHUU 3aKOHOB MPUPOJIbI, B PA3BUTUHI

4



MPOU3BOJIUTENBHBIX CHJI OOIIECTBA M CO3JJaHNH HOBOM 0a3bl MaTrepu-
aJIbHOM KYJBTYPHI.

XuMUst KaK 3JIeMEHT CUCTEMBI €CTECTBEHHBIX HayK PaclpocTpa-
HUJIa CBOE BIIMSIHUE Ha BCe 00JIACTH YEJIOBEYECKOTO CYIIECTBOBAHMS,
3ajJjajia HOBOE BHCHNE MHUPA, CTaIa HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOW  KyJIbTYpbl, HEOOXOJMMBIM  YCIIOBHEM JKHU3HHM  OOIIECTBa:
3HAHNE XUMHUH CITY>KUT OCHOBOM 711 (JOPMUPOBAHUSI MHUPOBO33pE-
HUS 4€JIOBEKa, €r0 NMPEACTABICHUH 0 MaTEPHAIBHOM EIMHCTBE MHUPAa;
B)XHYIO POJIb UTPAIOT (hopMHUpYyEMble XMMHUEH TPEJICTABICHUS O
B3aUMOIIPEBPALICHUSIX SHEPTUHU U 00 HBOJIIOIMH BELIECTB B IPUPO-
Jie; COBPEMEHHasI XMMUSI HallpaBJIeHA HA PEIICHNE ITI00aIbHBIX MPO-
65eM yCTOIUMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOIL, SJHEPTETH-
YECKOM, MUIICBOM U 3KOJOTHYCCKOI 0€30MacHOCTH, IPoOIieM 3/1pa-
BOOXPAHEHUSL.

B yc10oBHsX BO3pacTaromero 3Ha4eHUs XUMHH B KHU3HU 00111e-
CTBa CYIIECTBEHHO MOBBICUIIACH POJIb XUMHMYECKOTO 00pa30BaHUS.
B nane conpanusanyyu oHO SBJISETCS OJJHUM M3 YCIOBHHA (OpPMHUPO-
BaHMS MHTEIUICKTA JIMYHOCTH U TAPMOHUIHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XUMHYECKUE 3HAHHSI HEOOXOIUMBI IS
nproOpeTeHHsI OOIIEKYIbTYPHOI'O YPOBHS, MTO3BOJISAIONIETO YBEPEH-
HO TPYANUTHCS B COLIMYME 1 OTBETCTBEHHO Y4acTBOBATH B MHOT000-
pa3HOM KM3HU 00IECTBA, Al OCO3HAHUS BXKHOCTH PAa3yMHOT0 OT-
HOIICHHUS K CBOEMY 3/I0OPOBBIO U 30POBBIO IPYTHX, K OKpY’KaIoIIeH
MPUPOAHOM cpefie, A TPAMOTHOTO MOBEICHUS MPU HCTIOJIb30BaHUU
Pa3IMYHbIX MAaTePHAIOB 1 XUMHIECKUX BEIIECTB B TOBCETHEBHON
JKH3HU.

Xumuueckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE ABISETCA 6a30BbIM
10 OTHOIICHHUIO K CUCTEME 00IIero XxumMudeckoro oopazosanusi. [1oa-
TOMY Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peasu3yeT MpUCYILHUe
0011eMy XMMUYECKOMY 00pa30BaHMIO KIIFOYEBbIE LEHHOCTH, KOTO-
pble OTPaXAIOT FOCYAAPCTBEHHBIE, OOIECTBEHHBIC M MHIUBHIYalh-
HbIE TOTPEOHOCTH. DTHUM OTIPEJIeISIeTCs CYITHOCTh 00IIeH cTpaTerun
oOyueHMs, BOCIHUTaHMA U Pa3BUTUS  OOy4AIOIIUXCA  CPEICTBAMH
yueOHOTo npeaMeTa «XUMHs».

Wzyuenne npeamerta: 1) cnocoOCTBYET peann3auy BO3MOXKHO-
CTel JUIsl caMOpa3BUTHS U (POPMHUPOBAHUS KYJIBTYPbI TUYHOCTH, €&
o0mreit 1 HyHKIIMOHATBFHON TPaMOTHOCTH; 2) BHOCHT BKJIa B (op-
MHUPOBAaHNE MBIIIJICHNUS 1 TBOPYECKHUX CITIOCOOHOCTEH MOIPOCTKOB,
HaBBIKOB X CAMOCTOSITEJILHON y4eOHOH JIesITeNbHOCTH, SKCIIEPH-
MEHTQJIbHBIX M HCCIEJOBATEIbCKUX YMEHHH, HEOOXOIMMBIX  Kak
B TIOBCETHEBHOMW KM3HH, TaK U B MPO(HeCCHOHATHLHOMN AeATEIbHOCTH;
3) 3HAKOMHT €O creu(prKOi HAyYHOTO MBIIICHNUS, 3aKJIa/IbIBAET

XMWA. 8—9 knacchbl



OCHOBBI LIEJIOCTHOT'O B3IJIA/1a HA €JMHCTBO IPUPOABI U YeNIOBEKa, SIB-
JSIETCSI OTBETCTBEHHBIM JTaroM B JOPMHPOBAHUN €CTECTBEHHO-HA-
YYHOU TPAMOTHOCTH MOJPOCTKOB; 4) crtocoOcTByeT hopMUpOBaHHIO
[IEHHOCTHOTO  OTHOIICHHMS K €CTECTBCHHO-HAYYHBIM 3HAHUAM,
HPUPOJE, K YEIOBEKY, BHOCHT CBOM BKJIAJ B 3KOJIOTHYECKOE 00pa3o0-
BaHHE HIKOJIbHUKOB.

HasBanHble HanpaBieHUs B 00Y4EHHH XUMHUHU 00€CIIeUnBaAIOTCS
crieu QUKo copepKaHus MpeMeTa, KOTOPbIH SBJISETCS Meaaroru-
YEeCKHU aJaNTHPOBAHHBIM OTPaKCHHEM 0a30BOW HAyKHW XMMHHM Ha
ompeieNEHHOM 3Tane e€ pa3BUTHSL.

Kypc XuMnu 0CHOBHO# IIKOJIBI OPHEHTHPOBAH Ha OCBOEHHUE 00y-
YaOUINMHCA OCHOB HEOPTAaHWYECKOW XUMHUH M HEKOTOPBIX TOHATHH
U CBE/ICHUH 00 OTAEIBHBIX 00BEKTaX OPraHNIECKON XUMHUH.

CrpykTypa comepkanus npeamera copMHUpoBaHa HA OCHOBE CH-
CTEMHOTO MOJX0/1a K ero n3ydeHuto. CoaepkaHue CKIaIbIBACTCS U3
CHCTEMBI OHATHH 0 XUMUYECKOM 3JIEMEHTE U BEIECTBE U CHCTEMBI
HOHATUI 0 XMMHUUYECKOI peakin. O0e 3TH CUCTEMBI CTPYKTYpPHO
OPTaHHW30BAHBI IO MPHUHIIMITY TIOCIIEIOBATEIHHOTO PA3BUTHS 3HAHNH
Ha OCHOBE TEOPETUUYECKUX MPEACTaBICHUH pa3HOTO YPOBHS: aTOM-
HO-MOJIEKYJISIPHOTO yU4eHHs KaKk OCHOBBI BCEro €CTECTBO3HAHUA,
ypoBHs [lepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO
3aKOHA XUMMH, YICHHUSI O CTPOCHUH aTOMa M XMMUYECKOH CBSI3H,
NPE/ICTABICHUH 00 3JIEKTPOIUTHYECKON TUCCOLMAIINY BEIIECTB B
pactBopax. TeopeTHueckre 3HaHUS paCCMaTPUBAIOTCS HA OCHOBE
SMIIMPUYECKH MOTYIECHHBIX W OCMBICICHHBIX (haKTOB, PA3BUBAIOTCS
MIOCJIC/IOBATENILHO OT OJTHOTO YPOBHSI K APYTOMY, BBITIONHSS (QYHK-
UK OOBSACHEHHS U POTHO3UPOBAHUS CBOICTB, CTPOCHUS U BO3-
MOXHOCTEH MPAKTUIECKOTO MPUMEHEHUS U MTOJY4YEHHs U3yIaeMbIX
BEILIECTB.

Taxast oprau3anus coiepKaHus Kypca CliocoOCTBYET IpeJICTaB-
JICHUIO XMMHUYECKOH COCTABISIONIEH HAyYHOH KapTHHBI MUpa B JIO-
THKe € CUCTEeMHOM mpupoabl. TeM caMbIM 00eCcTIeYMBaCTCSI BOZMOXK-
HOCTH ()OPMUPOBAHUS y 00YYAIOMINXCS [IEHHOCTHOTO OTHOLICHHS K
Hay4YHOMY 3HAHHUIO U METO/aM IT03HAaHUs B HayKe. BaskHo Takxke 3a-
METHTh, YTO OCBOCHHE COAEPIKAHMUS Kypca MPOUCXOAUT C ITPHUBIIeUe-
HHEM 3HAHUH 13 paHee U3Y4eHHBIX KypcoB: «OKpyKAIOLUIHI MUY,
«buognorus. 5—7 xnaces» u «dusuka. 7 Kaacey.

LENMN N3YHEHUA YHEBHOI O NMPEOMETA «XUMUA»

K nampaBneHuto nepBoCTeNneHHON 3HAUUMOCTH MPH pean3aliu
00pa3oBaTeNbHBIX QYHKIMHA MpeaMeTa «XUMUs TPAIUIIHOHHO OT-
HOCAT (hOPMUPOBAHKE 3HAHUH OCHOB XUMHUYECKON HayKH Kak o0a-
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CTH COBPEMCHHOTO €CTECTBO3HAHUS, IPAKTHUYCCKON CATCILHOCTH
YeroBeKa M Kak OJJHOTO M3 KOMIIOHEHTOB MHPOBOI KylbTypHI. 3a1a-
4a MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbI XUMHUUCCKUX 3HA-
HUIl — BOXHEHWIINX (PAKTOB, MOHSITUMH, 3aKOHOB U TEOPETHUCCKUX
TIOJIOKEHUH, TOCTYITHBIX 0000IICHNT MUPOBO33PEHUECKOTO XapaK-
Tepa, sI3bIKa HAYKH, 3HAHUN O HAYYHBIX METOJaX HM3YYCHHUS Be-
IIECTB ¥ XMMHUYCCKHUX PCAKIIHiA, a TaKXkKe B (DOPMUPOBAHUU U Pa3BU-
THU YMCHUH U CIIOCOOOB JESTeIHHOCTH, CBI3aHHBIX C TUTAHUPOBA-
HHUEM, HaOIIOICHIEM U TPOBEACHUEM XHMHUYIECKOTO SKCIIEPUMEHTA,
coOJIrOICHIEM TIPaBUII 0€30IIACHOTO 0OpAICHHUS C BEICCTBAMH B I10-
BCEIHEBHOM >KU3HU.

Hapsimy ¢ 5Tum menu u3ydeHus mpeaMera B IporpaMMe YTOUHe-
HBI ¥ CKOPPCKTHPOBAHBI C YYETOM HOBBIX IIPHOPUTETOB B CHCTEME
OCHOBHOTO 00111eT0 00pa3oBanusa. CeromaHs B 00pa3oBaHIHA 0C000
3HAYNMO MPU3HAETCS HANIPABICHHOCTh O0YICHHUS Ha Pa3BUTHE H
caMOpa3BUTHUE JTUYHOCTH, HOPMUpPOBAHUE €€ UHTEIUICKTA 1 O0IIeH
KynbTypsl. OOydeHHe YMEHHIO YIUTHCS U TIPOIOIDKATH CBOE 00pa3o-
BaHUE CAMOCTOSTEIIFHO CTAHOBUTCS OJHON M3 BaKHEUIINX (DYHK-
Ui y4eOHBIX MPEIMETOB.

B cBs131 ¢ 3TUM IIpH N3YYSHUH MIPEMETa B OCHOBHOM IIIKOJIE J0-
MUHHPYIOIICE 3HAUCHUE MPUOOPEITN TaKKe IICITH, KaK:

6 (hopMHUpPOBAHHE MHTEIICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM
K CaM000OPa30BaHHIO, COTPYAHUICCTBY, CAMOCTOSATCILHOMY MPH-
HATHIO PEIICHHI, CTIOCOOHOH aanTHPOBaThCS K OBICTPO MEHSIO-
IIMMCS YCIIOBUSIM YKH3HH;

6 HAIIPaBICHHOCTh 0o0ydeHHs Ha CHCTEMaTHYECKOE nproOIIeHNE
yYammxcss K CaMOCTOSTEIbHON TMO3HABAaTEIFHOU JIEATEIHHOCTH,
HAYYHBIM ~ METOJaM [O3HAaHWs,  (DOPMUPYIOIIMM  MOTHBAIMIO U
pa3BHUTHE CIIOCOOHOCTEH K XUMUU;

6 oOecrieueHre yCIOBHH, CIOCOOCTBYIOMIMX IPHOOpETEHHIO 00yya-
IOIIAMUCS OTBITa Pa3HOO0Pa3HOH eI TeTFHOCTH, TIO3HAHUS U ca-
MOTIO3HAHUS, KITFOUCBBIX HABBIKOB (KIIFOYCBBIX KOMIICTCHIIHN),
HUMCIOIIUX YHUBEPCAIbHOC 3HAYCHUE JIJISI PA3JIMYHBIX BUIOB JICs-
TENBHOCTH;

6 GOpMHUPOBaHKE YMEHHUIT OOBSICHSITH U OIICHUBATH SIBJICHHS OKPY-
JKAFOIIIETO MHUPa HA OCHOBAHWH 3HAHUI U OIBITA, TOTYYCHHBIX
[IPY U3yYCHUN XUMUH;

6 popMHpOBaHKE y 00YUAIOIIMXCSI TYMAaHHUCTUICCKAX OTHOIICHHIA,
MMOHUMAHHUS [ICHHOCTH XUMHYCCKUX 3HAHHMA IS BBIPAOOTKH KO-
JIOTHYECKH 11€JIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM JIesi-
TEJIEHOCTH B [EJISIX COXPAHCHUS CBOCTO 3/I0POBBS U OKPYIKaI0-
el mpupoaHON cpebl;

XMWA. 8—9 knacchbl 7



6 pa3BUTHE MOTUBAIMH K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPO-
JIFO ¥ CAMOBOCIIMTAHHIO HA OCHOBE YCBOCHUS OOIICUYCITOBEUECKUX
LICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOdHIIsI U Ha-
MPaBJICHHOCTHU JAJBHEHINETO O0YICHUSI.

MECTO YYEBHOI'O NPEOMETA «XUMUA» B YHEBHOM T1J1AHE

B cucreme oOiero odpazoBanus «XuMuUs» IpU3HaHA 00s13aTeIb-
HBIM Y4EOHBIM IPEIMETOM, KOTOPBII BXOJAMUT B COCTAB MPEIMETHON
obnactu «EcTeCTBEHHO-HAayYHBIE TIPEIMETBI».

YueOHBIM IIaHOM Ha e€ u3yueHue oTBeieHo 136 y4yeOHbIX ya-
COB — M0 2 4 B HeZlento B § U 9 Ki1accaX COOTBETCTBEHHO.

JInst KaXk1oro Kiaccea IMpeaycCMOTPEHO pe3epBHOE yueOHOE BpeMs,
KOTOpPOE MOJKET OBbITh HCIOJIb30BaHO y4acTHHKaMH 00pa3oBaTellb-
HOTO Ipoliecca B Lessix GOpMHUPOBaHUS BAPHATHBHOW COCTaBIISIO-
meld coaepkaHWA ~— KOHKPETHOW — paboduell mporpamMMBL.

B cTpyxType paboueit mporpaMMbl HapsIy C MOSICHU-
TEJIbHOM 3aMMCKOM BBIJICJICHBI CIEYIOLINE Pa3/Ieibl:

6 IUTAHNPYEMBbIC PE3yJIbTAThl OCBOCHHUS y4eOHOTO mpeaMeTa «Xu-
MUSA» — JAYHOCTHBIC, MECTAITPEAMETHBIC, IIPECAMCTHBIC,

6 coJiepyKaHue Y4eOHOT0 TpeaMeTa « XUMES» 10 To/1aM 00ydIeHHS;

6 MPUMEPHOE TEMATUYECKOE MIIAHUPOBAHUE, B KOTOPOM JE€TAIH3H-
POBAHO COJEPKAHUE KAXKA0NH KOHKPETHON TEMBbI, YKa3aHbl KOJIU-
YECTBO YaCOB, OTBOJUMBIX Ha €€ U3y4eHUE, U OCHOBHBIE BUIBI
y4eOHOIl JesITeNbHOCTH yUeHHKA, (POPMHUPYEMBbIE IPH U3YICHUN
TCMBI, HpI/IBeI[éH NEPEUYCHDb JZ[CMOHCTpaHI/If/’I, BBITIOJTHACMBIX Y4H-
TeNeM, ¥ IepeueHb PEKOMEH TyeMbIX JJAOOPaTOPHBIX OMBITOB 1
MPaKTUYCCKUX pa60T, BBITIOJTHACMBIX YUalITUMHUCH.



COJEPKAHUE YYEBHOI'O ITIPEJIMETA «XUMMUS»

8 KIIACC

I'IepBOHaqaanble XUMUNYECKNE NOHATUA

IIpeamer xumuu. Posib XuMuM B )KU3HU yesoBeka. Temna u Bele-
crBa. du3nyeckre CBOWCTBA BEIECTB. ATperaTHOe COCTOSIHHUE Be-
mecTB. [ToHATHE 0 METO/IaX TO3HAHUS B XUMHU. XAMUS B CHCTEME
HayK. UncThle BemecTBa 1 cMecH. CIIocoOBI pa3/ieieHusl CMECei.

ATOMBI ¥ MOJIEKYJBI. XUMIYECKUE dIeMeHThl. CHMBOIIBI XHMHU-
YEeCKHX 3JIeMeHTOB. [IpocThie U cI0KHBIC BemecTBa. ATOMHO-MOJIe-
KyJSIpPHOE YYCHHE.

Xumuaeckas popmyrna. BaneHTHOCT aTOMOB XUMHYECKUX 3JI€-
MEHTOB. 3aKOH TIIOCTOSIHCTBA  cocTaBa BemlecTB.  OTHOCHTEIbHAs
aToMHast Macca. OTHOCHUTENbHAS MOJIEKYJIApHas Macca. MaccoBas
J0JIs1 XUMHUYECKOI'0 3JIEMEHTA B COCIMHCHUU.

Ddusznyeckue ¥ XUMHYECKUeE SIBJICHUS. X UMHYECcKast pcakuus u
e€ mpu3HaKW. 3aKOH COXPAaHEHHS MACCHI BEIIECTB. XIUMUICCKHEC
ypaBHeHHA. Kitaccuukamms XUMAYECKAX PEaKIuii (COeTNHCHMUS,
pasiioxKeHusl, 3aMelIeHHs], 0OMeHa).

XUMHUYECKUH KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUUYECKOH I1OCY 1011,

C TIpaBUJIaMH PaOOTHI B TA0OPATOPUH U TIPUEMAMU OOpAIICHU C Jia-
060paTopHBIM 000PYIOBAaHUEM; U3YUCHHE U OMMCAHUE (PU3HUCCKHIX

CBOWCTB 00pa3I[0B HEOPTAaHNUECKUX BEIIECTB; HAOMIOICHHE (hHU3MIe-

ckuX (TTaBIIEHUE BOCKA, TasTHHE JIba, PACTHPAHHE caxapa B CTYIIKE,
KHUIIEHNE ¥ KOHJISHCAITUS BOJIbI) U XUMUYECKUX (TOPEHHE CBEYH, MPO-
KaJMBaHHE MEIHOHN MPOBOJIOKH, B3aUMO/ICIICTBHE MeTa ¢ KUCIIOTOI)
SIBIICHHUY, HAOJIOICHNE U OTIMCaHUE IPU3HAKOB MTPOTCKAHUS XUMHYE-

CKUX peaknuii (pa3iioskeHne caxapa, B3aUMOJICHCTBUE CEPHOI KHC-

JIOTHI € XJI0opuaoM Oapus, pasnoxenue rugpokcuaa meau(Il) mpu na-
IpeBaHNH, B3aUMOICHCTBHE XKele3a ¢ pacTBopoM conu meau(Il)); us-
y4eHHe CHocoOOB  pazjeneHusi  cMmecedl  (C TOMOINBIO — MarHWra,
(unpTpoBaHUe, BBIIIAPUBAHUE, JUCTWILISALUS, xpomarorpadusi),
MIPOBE/ICHUE OYMCTKH ITOBAPCHHOM COJIN; HAOIIOACHNE U OIHCaHHE Pe-
3yJIBTATOB IIPOBEICHUS OTIBITA, HWINTFOCTPHPYIOMIETO 3aKOH COXpaHe-

HUSI MacChl; CO3aHAE MOJIETIeH MOJIEKYJ (IIapOCTePKHEBBIX ).

BaxHenwme npeactaBmuTenn HeopraHM4YeCcknx BeLecTB

Bosnyx — cMech razos. CoctaB Bo3ayxa. Kucimopog — snemeHt u
npocroe BemiecTBo. HaxoxeHne Kuciopoja B Hpupoje, ¢Gusude-
CKHE W XHUMHYECKHe CBOHCTBa (peakumu ropenwus). Oxcunsl. [Ipu-
MeHeHue Kucsopoaa. CrocoObl MoydeHns KUCIopoia B 1adboparo-
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pPUM W TPOMBINUICHHOCTH. Kpyrosopor  kucnopoga B npupoje.
030H — amIoTpOITHAS MOIU(UKAIHS KHCIOPOIa.

TemmoBoit  3hdexkT XUMHYCCKOW  pEaklud,  TECPMOXUMHUYCCKHE
YpaBHEHHS, K30~ ¥ SHAOTEPMHUUECKUE PEaKIUU. TOIIIHBO: YTOIb U
MeTaH. 3arps3HeHNe BO3/1yXa, YCHICHHE TapHIUKOBOTO Y dekTa,
pa3pylIeHHe 030HOBOTO CIIOSL.

Bonopox — snemeHT u npocroe BemecTBo. Haxoxaenue Bogopo-

Jla B Ipupoe, GU3NIECKre U XUMUYECKHE CBOHCTBA, IPUMECHEHHE,
crocoObI oy4eHus. KucaoTer u couu.

KomuuectBo BemectBa. Mosb. MosnsipHast Mmacca. 3akoH ABOTaipo.
MonspHslif 006EM Ta30B. PacdEThI M0 XMMUYECKUM YpaBHE HISIM.

®uznyeckue cpoiicTBa BoAbl. Boxa kak pactBoputens. PactBo-
pbl. HachllieHHbIe U HEHACHIILIEHHBIE PACTBOPBL. Pacmeopumocmy
sewecms 6 6ode. 1 MaccoBast 1071 BelllecTBa B pacTBope. XUMHYe-
ckue cBoiicTBa Boxbel. OcHOBaHMA. Ponb pacTBOPOB B IMPHUPOJIC U B
JKU3HH 9elioBeka. KpyroBopoT BoIbI B Ipupoie. 3arpsi3HCHNE TIPH-
ponHbIX Boa. OXpaHa v OYUCTKA IPUPOJHBIX BOJI.

Krnaccudukarus sHeopranndeckux coeqmaeHuil. Oxcuapl. Kiac-
CHpUKANMA  OKCHIOB: cojieoOpasyromme  (OCHOBHBIC, KHCIOTHBIC,
aM(pOTepHBIC) U HecoJeo0pasyrolue. Homenxkmnatypa OKCHJIOB
(MexxayHapoaHas U TpPUBHANBHAsA). dusnyeckue U XUMUYECKUE
cBoiicTBa OKCHIOB. [lomydeHne OKCHIIOB.

OcnoBanmst. Kimaccugukariist o0CHOBaHHH: METOYN M HEPACTBO-
pumMbIe ocHOBaHUs. HOMeHKI1aTypa oCHOBaHUH (MeXayHapOHAs U
TpuBHaNbHAs). DU3UUECKUEC U XUMUIECKUE CBOHCTBa OCHOBAHUH.
TlonmyueHne oCHOBaHUM.

Kucnorer.  Krnaccugukarms kucinoT.  HomeHkiarypa KHCIIOT
(MexayHapoIHAS U TpPHUBHAJBHASN). Ou3nUecKue W XUMUYECKUE
cBoiicTBa kuciot. Psa aktuBHoctu meramios H. H. bekerosa. Ilo-

Jy9eHHE KUCIIOT.

Commn. HomeHkmaTypa conet (MexyHapoaHas U TPUBHAIbHAS).
duznyeckue U XUMUYecKe cBoicTBa coseil. [lonyuenue coneil.

I'eHeTnueckas cBsi3b MEXKITy KIIACCAMU HEOPTaHWMICCKHX COCIIH-

HEHUH.

XUMUYECKUI SKCIIEPUMEHT: KaueCTBEHHOE OIpEesICHUE COIep-
JKaHUST KUCJIOPOJia B BO3/IyX€; MOIyUYeHHEe, COOMpaHue, paclio3HaBa-
HUE U U3y4YCHHE CBOMCTB KHCIOPOa; HAOIFOICHIE B3aUMOICHCTBHUS
BEIIECTB C KHCJIOPOAOM H YCIOBUS BOSHUKHOBCHHS U MPEKPAIICHUS
ropenns (1moskapa); 03HaKOMJICHHE C 00pa3IiaMi OKCHIIOB U OMHCa-
HUE UX CBOWCTB; IOJIy4CeHUE, COOMpaHIe, pPACTIO3HABAHHE U H3y4Ye-

1 KypcrBom 0603HaueH yaeOHbIH MaTepHall, KOTOPBIH H3ydaeTcs, HO He
BBIHOCHUTCSI HA IPOMEXYTOUHYIO Y HTOTOBYIO aTTECTALHIO.
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HHE CBOMCTB BOJI0pOJia (TOPEHNUE); B3aUMOAECHCTBIE BOAOPOAA C OK-

cunom meau(Il) (Bo3MOXKHO HCIIONIB30BAHKE BUACOMATEPHAIIOB); Ha-
OmrosieHre 00pa3NoB BEMIECTB KOJMIECTBOM | MOJIb; HCCIIEAOBAHHUE
0COOCHHOCTEW  pAcTBOPEHHUsSI  BEHIECTB C PAa3IMYHOM  PacTBOPUMO-
CTBIO; IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MaccOBOM nonei
PacTBOPEHHOIO BEIECTBA; B3aMMOAEHCTBIE BOJIBI ¢ MeTasIaMH (Ha-

TpUeM W KaibOueM)  (BO3MOXKHO  HCIONB30BAHHE  BUAEOMATepHa-
JIOB); OTIPEZICTICHIE PACTBOPOB KUCIIOT M IEJIOUEH C TOMOIIBIO WH-
JIMKaTOPOB; HCCIIeI0BaHIE 00pa3I0B HEOPraHWIECKUX BEIIECTB Pa3-
JUYHBIX KJIACCOB; HAOMIOICHNE N3MEHEHHSI OKPACKH MHIUKATOPOB

B PAacTBOpax KUCIOT U LIENOYEH; H3ydeHUE B3aUMOIEHCTBHS OKCH-

na Meau(Il) c pacTBOpoM cepHON KUCIIOTHI, KUCIOT ¢ MeTalIaMH,

peakuui HeMTpanu3aluy; MoJy4eHue HepacTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJJHOTO METaJlJIa JPYTUM H3 PacTBOPA CONH; PELHICHNE
SKCIEPUMEHTANbHBIX 337134 110 TeMe «BakHeiimue kiaccsl Heopra-
HUYECKUX COCIUHEHUI».

Meprnoguyeckun 3akoH u MNepuognyeckas cuctema
Xumun4yeckumx anemeHTtoB [1. 1. MeHgeneesa. CTpoeHne aToMOB.
Xnmnyeckas cBsAsb. OKUCIUTENbHO-BOCCTAaHOBUTENbHbIE peaKLmm

[epBbic MONBITKH KIacCU(PUKAIUH XUMUICCKHIX 3JIeMEHTOB. [1o-
HATHE O TPYIIAX CXOJHBIX dJIEMEHTOB (IIEIIOYHBIC U IIETI0YHO3e-
MEITbHBIC METAJLIBI, TAIOTCHBI, HHEPTHBIC TA3bl). DIEMEHTHI, KOTO-
pbic 00pa3yroT aM(POTEPHBIC OKCUIBI M THIPOKCHUIBL.

Iepuonnueckuii 3axoH. [leproamaeckast cuCTeMa XUMHYECKUX
anemenToB /1. . Menneneesa. KopoTkoneproaHas u JUIMHHONIEPHU-
onHast popmbl [lepruoauUecKOi CHCTEMBI XMMHUYECKHX 3JIEMCHTOB
. Y. Menneneesa. [lepuosl u rpynnbl. U3nueckuid CMbICI O-
PSAAKOBOTO HOMEpa, HOMEPOB IIEPHO/IA F TPYIIIEI DIIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M30Tonsl. DIeKTPOHSHI.
CTpoeHue dIeKTPOHHBIX 000I0YeK aTOMOB TEPBhIX 20 XUMUUYECKUX
anemeHToB Ilepuoanueckoit cucremsl [. 1. Menzaeneesa. Xapakre-
PHUCTHKA XUMUYECKOTO JIEMEHTa 10 ero moJjioxkeHuto B [lepuoauye-
ckoit cucteme J1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHSI paJyca aTOMOB XUMUYECKUX dJie-
MEHTOB, METAUTUIECKUX U HEMETAJUTMYECKUX CBOKCTB TI0 TPyIIam
u nepuonaM. 3Hayenue [lepuoauueckoro 3akona u [lepuoanueckoit
CUCTEMbl XMMUYECKUX JIEMEHTOB JJIsl Pa3BUTHUSI HAYKH U IPAKTH-
ku. [{. 1. MenneneeB — y4€HbIi U TpaKJaHUH.

Xumudeckass — CcBsi3b. KoBajeHTHas — (NOJSIpHAST W HETIOJISIPHAST)
CBAI3b. DIIEKTPOOTPULIATEIHLHOCTh XUMUYECKUX J1eMEeHTOB. oHHast
CBSI3b.
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Crenenb okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAK-
. [Iponeccs! okucaeHus 1 BoccraHoBIeHUA. OKUCIUTENHN U BOC-
CTaHOBUTEIIH.

XUMHUUECKUH SKCIICPUMEHT: H3ydeHHIE 00pa3IioB BEIIECTB METAN-
JIOB U HEMETAJUIOB; B3aUMOACHCTBHE TMIPOKCHUIA IIUHKA C PACTBO-
paMH KHUCJIOT U IeJ04eli; MPOBEICHHUE OIBITOB, MILTIOCTPUPYIOIIUX
HMPUMEpPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH (TOPEHHE,
peakiuu pasioKeHus, coeauHenns), Mcnonb3ya obopyaoBaHue
«Toyka Pocta»

MexknpeaMeTHbie CBA3U

Peammzannst  MeXNpeIMETHBIX CBSI3CH TNpM M3YYECHHH  XHMHH
B 8 KJIacce OCYIIECTBISIETCS Yepe3 UCIIOIb30BaHKe Kak 00IIuX ecTe-
CTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSITHH, SBIISIOMINXCS CUCTEM-
HBIMHM /715l OTAEBHBIX MIPEAMETOB €CTECTBEHHO-HAyTHOTO IIUKJIA.

OO1ye ecTeCTBEeHHO-HAYYHBIC TOHSATHS: HAYYHbIH (aKT, TUIoTe-
3a, TEOpHs, 3aKOH, aHaIN3, CHUHTE3, KIIACCU(HUKALUS, TEePHOINY-
HOCTb, HaOJIOJICHNE, 3KCIICPUMEHT, MOJICIUPOBAHNE, N3MEPEHHE,
MOJICTIb, SIBIICHUE.

®dusnka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HY-
KJIM, U30TOIbI, PaJJHOaKTUBHOCTb, MOJICKYJIA, JJIEKTPUUECKHH 3a-
psil, BEIIECTBO, TEJI0, 00BbEM, arperaTHOe COCTOSTHHE BEIIECTBA, Ta3,
(usnyecKre BeJIMYMHBI, SAMHULIEI U3MEPEHUS], KOCMOC, IUIAHETHI,
3B€3161, CoJHIIE.

Buonorus: porocuntes, aprxanue, ounocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPO-
JIbl, TIOJIE3HBIE UCKOTIAeMble, TOILINBO, BOJHBIC PECYPCHI.

9 KNACC

BelecTtBo 1 xummnyeckas peakuuna

[lepuoanueckuit  3akoH. llepuonuueckas CHUCTEMA XWMHYECKUX
anemenToB J. . MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB XMMHUECKHX DJIEMEHTOB MEPBBIX TPEX MEPHO-

JIOB, KaJIvs, KaJbIHI U UX COSIUHEHUN B COOTBETCTBUH C ITOJIOXKEHH -
eM asieMeHTOB B [leproauueckoii cuctemMe U CTpPOEHUEM UX aTOMOB.

CtpoeHune BelecTBa: BUIbI XHMUYECKOU CBSI3U. THITBI KPUCTAII-

JIMYECKUX PEMETOK, 3aBUCIMOCTh CBOMCTB BEIIECTBA OT THIIA KPH-
CTANTMYECKON PEIIETKU U BU1a XUMUUYECKOH CBSI3U.

Kunaccudpukanus U HOMEHKJaTypa HEOPTaHMYECKUX BEILIECTB

(MexTyHapOIHAS W TpUBHAJbHAsN). XumMuueckue CBOWCTBa  Be-
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LIECTB, OTHOCSIIMXCS K PA3IMUHBIM KJIACCaM HEOPraHUYECKUX CO-
€MHEHU, TeHETUUECKasl CBsI3b HEOPraHUYECKUX BEILECTB.

Krnaccudukarums XUMIgecKIX peakIiii Mo pa3InIHbIM IPHU3HA-

KaM (I10 YMCITy ¥ COCTaBY YUACTBYIOIINX B PEAKIHU BEIIECTB, IO Te-
IIOBOMY 3G PEKTY, 0 H3MCHCHHUIO CTEIICHEeH OKHUCIICHUS XUMHUYC-
CKHX DJIEMEHTOB, IO 0OPATUMOCTH, 10 YYACTHIO KaTaIu3aTopa).
DK30- B YHIOTEPMHUICCKHIE PEAKIINH, TS PMOXUMHUYCCKIE ypaBHE-
HUSL.

IonsiTue 0 ckopocTH XUMUYecKoi peakiuu. [lousTHEe 00 0OpaTH-
MBIX W HEOOPaTHMBIX XUMHUECKUX peakuusax. [[oHsITHe 0 TOMOTeH-
HBIX U F€TEPOTrEeHHBIX peakuusxX. [lonamue o Xumuieckom pagHo-
secuu. Pakmopwl, eruAIOWUE HA CKOPOCHb XUMUYECKOU PeaKyuu U
NOJ0JICEHUE XUMUUECKO20 PABHOBECUL.

OKHCIUTENFHO-BOCCTAHOBUTEIFHBIC PEAKIIHH, JICKTPOHHBIN 0a-

JIAHC ~ OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM peakuuu.  CocraBneHue
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C UCIIOJIb-
30BaHMEM METO/a AIICKTPOHHOTO OajaHca.

Teopust 3IEKTPOTUTUUECKON AUCCOLMALIMU. DIEKTPOIUTHI U HE-
SJIEKTPOJIUTHI. Karnonsl, aHuoHbl. MeXaHU3M  JIUCCOLIMALIUM  Be-
LIECTB C Pa3IMYHBIMU BUJAMU XUMUYECKOH cBsI3U. CTEneHb 1UCCO-
ranui. CHIbHBIC U CIA0BIC SJIEKTPOIHTHL.

Peakunn norHOTO 0OMEHA. Y CIIOBHS MPOTEKAHUS PEaKIUil HOH-

HOTO OOMEHa, TIOJTHBIC ¥ COKPAIIEHHBIC HOHHBIC YPaBHEHUS peak-
1. CBOMCTBA KHCIIOT, OCHOBAHUH M COJIEH B CBETE TPE/ICTABICHUN
00 >JIeKTPOTUTHYECKOH Tucconmanuu. KauecTBeHHbIE peakIiny Ha
WOHBL. [lonsamue o eudponuse coneil.

XUMHUYECKUN ~ JKCIEPUMEHT:  O3HAKOMJICHUE  C MOJEISIMU  KpHU-
CTATUYECKHUX PEIIETOK HEOPTaHUUECKHUX BEIIECTB — METaJIOB U
HeMmeTaiuioB (rpadura u anMasa), CII0KHBIX BENIECTB (XJI0pHIa Ha-

TPHS); HCCIEOBaHUE 3aBICUMOCTH CKOPOCTH XHMHUYECKOH peaKinu
OT BO3JICHCTBUS PA3INIHBIX (PAKTOPOB; MCCIIETOBAHUE DIIEKTPOTIPO-
BOJHOCTH PacTBOPOB BEILIECTB, IpOLECcCca TUCCOLUALUN KUCIIOT, 11e-
J0Ye U coeit (BO3MOYKHO HCITONIF30BAHNE BUICOMATEPHAIIOB); TIPO-
BEJICHUE OMBITOB, HIUTFOCTPUPYIONINX MPU3HAKH MPOTEKAHUSI PeaK-
Ml WoHHOTO oOMeHa (oOpa3oBaHWE  OCajJKa, BBIIEICHHE  Ta3a,
00pa30BaHKE BOJIBI); OIBITOB, MILTFOCTPUPYIOIIUX MPUMEPHI OKUCITH-
TEJIHHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOpEeHHE, PEaKIIuK pasiio-
KEHWUsI, COeIMHEHNs); paclio3HaBaHUE HEOPTaHUIECKUX BEIIECTB C
MOMOUIbIO KAYECTBEHHBIX PEaKUil Ha HOHbI; PEeLIEHUE dKCIIepH-
MEHTAaJIbHBIX 3a]1a4.
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HemeTannbl n nx coeguHeHus

OO6m1as xapakTepucTHKa rajoreHoB. OcoOEHHOCTH CTPOEHUS aTo-
MOB, XapaKTepHbIe cTerneHu oknucieHus. CTpoeHne u pusndeckue
CBOICTBA MPOCTHIX BELIECTB — raJlOr€HOB. XUMHUUECKHE CBOMCTBA
Ha IpUMepe XJIopa (B3auMoAeiicTBIE C MeTalIaM1, HEMETaJUIaMH,
menoyamu). Xnopooaopos. CossiHasi KUCIO0Ta, XUMUYECKHE CBOM -
CTBa, MOJIy4YeHHe, TpUMEeHeHue. JlelicTBre Xiopa 1 XJI0pOBOIOPOAa
Ha OPTaHM3M dYeJloBeKa. BakHelmme XJIOpHUAbI M MX HaXOXKICHHE
B TIPUPOJIE.

O6mras xapakTepucTuka 3meMeHToB VIA-Tpynmsl. OcoOeHHOCTH
CTPOCHHMSI aTOMOB, XapaKTEPHbIE CTEIICHU OKHCIICHUSL.

Crpoenne u (pru3myecKie CBOWCTBA MPOCTHIX BEIIECTB — KHUCIIO-
poJa u cepbl. AJUIOTPOITHBIE MOJU(UKAIIMN KHCIOpOaa U cepbl. XH-
MHYecKre cBoicTBa cepbl. CepoBOI0OpPO, CTpOEHHE, (PU3NUEcKHe U
XUMHUUYECKHe cBoicTBa. OKCHIBI CePhl KaK MPEICTAaBUTENN KHCIOT-
HBIX OKcu1oB. CepHast KUCIOTa, (PU3MIECKUEe U XUMUYECKUE CBOM-
cTBa (oOmme Kak MpEACTaBUTENsI  Kiacca KHCIOT U creruduye-
cKkue). XMMHUYECKUE PEaKIHH, JIekKallhe B OCHOBE POMBIIIICHHOTO
crioco0a monrydeHus cepHoi KUcioThl. [Ipumenenne. Conu cepHOM
KHCJIOTHI, KaUeCTBEHHAs Peakys Ha cynbgar-noH. Haxoxnenue
cepbl U €€ coelMHEHUN B Ipupoje. XUMHUYECKOE 3arpsI3HEHUE OKPY-
JKAIOMIEH Cpebl COCTMHEHUAMHE Cephl (KUCIOTHBIC JOXKIH, 3arpsi3-
HEHHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeOTBPAIICHHS.

OO0mrast xapakTepuCcTHKa 1eMeHTOB V A-rpymsl. OcoOeHHOCTH
CTPOCHHMSI ATOMOB, XapaKTEPHbIC CTEIICHU OKHCICHUSL.

A30T, pacnpocTpaHeHHE B IPUPO/IE, PU3NIECKUE U XUMUYECKHE
cBoiictBa. KpyroBopor a3ora B mpupoze. AMMHAK, ero pu3ndecKue
U XMMHYECKHE CBOICTBA, OTyueHne 1 npuMeHenue. Conn aMmo-
HUS, UX (PU3UUECKHE ¥ XUMHYECKHE CBOWCTBA, MpuMeHeHue. Kave-
CTBEHHAs peaKIis Ha HOHBl aMMOHUS. A30THas KUCIIOTA, €€ MOy~
yeHHe, PU3MUECKUE U XUMHUUCCKUE CBOICTBA (00IIHE KaK ITPeaCcTa-
BUTEJI  KJjacca  KUCIOT W crenuduyueckue). Hcnomnb3oBanne
HUTPATOB M COJICH aMMOHHSI B KAU€CTBE MUHEPATILHBIX yI00pEHUH.
XuMHYecKoe  3arps3HeHHe  OKpY)Kalolieil  Cpeabl COeNUHEHHSIMH
azora (KUCJIOTHBIE /IO, 3arpsI3HEHUE BO3JlyXa, IIOUBBI U BOJIOE-
MOB).

docdop, amtotponHbie Moaupukanuu pocdopa, GU3nIecKue u
xumudeckue ceorctBa. Oxcuna pochopa(V) u hocdopHas KucioTa,
(u3nUecKre ¥ XUMHYECKNE CBOWCTBA, MoJTydeHue. Mcnonb3oBanue
(hocaToB B KauecTBE MHHEPATIBHBIX yI00PEHHUI.

O06mrast xapakTepucTuka meMeHToB [VA-rpynmsl. OcoOeHHOCTH
CTPOCHHMS aTOMOB, XapaKTEePHbIE CTEIIEHN OKHCIICHHSL.
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Yraepoa, amoTponHble MOAU(UKAMN, PACIPOCTPAHEHHE B TIPH-
poze, puzndeckue u XuMuueckue cpoiictra. Ancopoums. Kpyroso-
por yriepoaa B npupoje. OKCHIBI yriieposa, ux Gu3HIeckue 1 Xu-
MHUYECKUE CBOICTBA, IEHCTBHE HA KUBBIC OPraHU3MBI, IOJTyUCHHE
U [IPUMEHEHHE. DKOJIOTHYECKHE MTPOOIIEMBI, CBS3aHHBIE C OKCHUIOM
yraepona(lV); rumoresa rmo6ansHOTO MOTETUICHHS KIIMMaTa; Imap-
HUKOBBIH A (eKT. YTonbpHas KUCIIOTa U €€ CONH, NX (PU3HMIECKUe U
XMMHUYECKHE CBOICTBA, ONydeHNE U TpuMeHeHne. KauecTBeHHAs
peaxmus Ha KapOoHaT-HOHBL Vcronp30BaHne KapOOHATOB B OBITY,
MEIUINHE, TPOMBIIIIIEHHOCTH U CETbCKOM XO3SIHCTBE.

[lepBoHauanbHbIE NOHATHS 00 OpraHMYecKMX  BEIIECTBaX  Kak
0 COeIMHEHUsSIX yriepoja (MeTaH, 3TaH, 3TUICH, alleTHIIeH, STaHO,
TIIMLEPUH, YKCYCHasl KUCII0Ta). VX cocmas u xumuueckoe cmpoe-
nue. [ToHsITHE O OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KHUpPaX, OeI-
Kax, yIJIeBo/laX — M UX POJIM B )KU3HU uejoBeKka. Mamepuanvhoe
€OUHCNBO OP2AHUYECKUX U HEOPLAHULECKUX COCOUHEHU.

Kpemnwii, ero ¢uznueckie u XMMHYECKHE CBOMCTBA, MOTy4CHHE
u npumenenne. CoeqMHEHN KpeMHUs B mpupoae. Oodmme npen-
craBneHns 00 oxcuae kpemMana(IV) u kpemaneBoit kucinore. Crn-
KaTbl, UX MCIOJIb30BAHUE B OBITY, MEAMIIUHE, TPOMBIIUICHHOCTH.
Baoicnetiviue cmpoumensuvle mamepuaivl: Kepamurad, Cmekio, ye-
Mmenm, bemon, scene306emon. IIpobnemvl 6e30nacno2o UcCnonbL306a-
HUSL CIMPOUMENbHbIX MAMEPUALOE 6 NOECEOHEGHOU JCUSHIUL.

XUMHUYECKUH  DKCIEPUMEHT: n3ydeHue o0OpasloB  HeopraHuye-
CKHX BEIIECTB, CBOMCTB COJITHOM  KHCIIOTBI;  TIPOBEICHHME  Kade-
CTBEHHBIX PEaKInii Ha XJIOPUI-HOHBI ¥ HAOIIOJeHNE TTPU3HAKOB MX
MPOTEKaHMUs; OMbITHI, OTPAKAIOINE (GU3MUECKUE U XUMHUYECKHE
CBOMCTBA TaJIOTEHOB U UX COEIMHEHUH (BO3MOXKHO HCIIOIb30BAHNE
BUJICOMATEPUAJIOB); 03HAKOMJICHHE ¢ 00pa3aMu XJIOpHAOB (Tajo-
TeHH]IOB); O3HAKOMJIEHHE ¢ 00pa3liaMu Cephl U € COSTUHEHUSIMH
(BO3MOKHO HMCTIOJIb30BAHKUE BHIEOMATEPUANIOB); HAOJIOCHHE MTPO-
1ecca oOyTrIMBaHMA caxapa MoJ IeHCTBUEM KOHIICHTPHUPOBAHHON
CEPHOM KUCIIOTHI; U3YYCHHE XUMUUECKUX CBOMCTB pa30aBIeHHOMN
CEepHOI KNUCIIOTHI, TPOBEICHNE KAYECTBEHHON PEaKIluy Ha Cyib- (at-
WOH 1 HabJIIo/IeHNe TIpU3HAKa €€ IIPOTEKaHuUs; 03HAKOMIICHHUE
¢ usnueckrMu cBoicTBaMu a30Ta, Gpocdopa 1 UX COeAUHEHNI
(BO3MOXHO HCIIONIb30BAHKUE BHIEOMATEPHAIIOB), 00pa3iaMH a30T-
HBIX ¥ (hoc(hOPHBIX y100peHHH; oyyeHue, coOnpanue, pacrosHa-
BaHHE U M3Y4YCHNE CBOMCTB aMMHAaKa; MPOBEJICHNE KaueCTBEHHBIX
peaxnuii Ha HOH aMMOHHS U pochaT-HOH U M3y4YEeHHE MPHU3HAKOB
WX TPOTEKaHUs, B3aMMOIEUCTBHE KOHLIEHTPUPOBAHHOM a30THOM
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KHCJIOTHI C MEJ/IbIO (BO3MOYKHO HCIOJIh30BAHUC BHICOMATCPHUAIIOB);
M3YyYeHHE MOJIeTIeH KPUCTANTHIECKUX PEMETOK anmMasa, rpadura,
(dysnepeHa; 03HaKOMIICHHE C TIPOLIECCOM aJICOPOIIMHU PacTBOPEH-
HBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOTA-
3a; MoJIy4eHne, coOupaHue, paclo3HaBaHUe W U3yUCHHUE CBOWCTB
YIJIEKUCIIOTO ra3a; MpOoBeJACHNE KaueCTBEHHBIX peaklnii Ha KapOo-
HaT- U CWJIMKAT-UOHBI U U3yYEHHUE TIPU3HAKOB UX MPOTEKAHUS; 03-
HaKOMJICHHE C MIPOAYKIIUCH CHIIMKATHON MPOMBIIIUICHHOCTH; Perle-
HHE YKCIICPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHele HeMeTauTbl
Y UX COCTMHEHUS.

MeTannbl 1 nx coeanHeHuns

OO01ast XapaKTePUCTHKA XUMUYCCKHUX JIEMCHTOB — METaJUIOB
Ha OCHOBAHHH WX MOJOXeHUS B [leproamdeckoii cucTeMe XuMude-
ckux snemeHToB [I. 1. MenneneeBa u crpoenust atoMoB. CTpoeHue
MeTayioB. MeTannudeckast CBsI3b U METAJUTMUECKasi KPUCTAIITH -
gecKast pemeTKa. IACKTPOXUMHICCKIN PSJT HAIIPSDKESHIH MeTa-
J0B. dU3HYecKre M XUMUIECKHE CBOHCTBA MeTaJlIoB. O0IIHe CIio-
cOOBI NOJTy4eHUs] MeTAJLIOB. [IOHITHE O KOPPO3UU METAILIIOB, OC-
HOBHBIC CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIijiaBsl (CTallb, 4yr'yH,
TIOPATIOMIHAHN, OpOH3a) ¥ X NMPUMEHEHHE B OBITY W MPOMBIIIIICH-
HOCTH.

[Iemounsle MeTaubl: IOJ0KeHNE B [Ilepronndeckoil cucteme Xu-
Muueckux 3iemeHToB . Y. MenneneeBa; cTpoeHue UX aTOMOB; Ha-
X0XJIeHUe B ipupoxae. Ouzndeckre 1 XUMHYECKUE CBOMCTBA (HA
npuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCHIIB HATPHS U Ka-
nusi. [I[ppuMeHeHne MEeT0YHbIX METaNIOB M UX COSTMHEHNUH.

[llenouno3eMenbHBIE METAJIBI MATHUM U KAJIBITUN: TIOJIOKEHUE
B Ilepuoauueckoii cucreMe xumuueckux aanemenTos 1. . Menne-
JieeBa; CTPOCHUE HX aTOMOB; HAXOXIeHHUE B ipupoae. Puznyeckue
Y XUMHYECKHE CBOMCTBA MarHus M Kaiblius. BaxkHele coenne-
HUSI KaTbIUs (OKCHJI, THAPOKCHI, cONn). JKECTKOCTH BOJIBI U CIIOCO-
OBl €€ yCTpaHCHMUS.

AmomMuHuii: mnonoxenue B Ilepuoaumueckoil  cucreme  XMMHYE-
ckux anmeMeHToB JI. . MeHzaeneeBa; CTpOCHHE aTOMa; HaX0XKICHHUE
B nipupojie. dusnueckne U XUMUYECKUE CBOMCTBA aTIOMUHUS. AM-
(hoTepHbIe CBOMCTBA OKCHAA U THAPOKCUIA AITFOMUHUSL.

XKeneszo: nonoxenue B Ilepuoanueckoil cucteMe XUMHUYECKHX
anementoB JI. W. MeHnpgeneeBa; cTpoeHuMEe aroma; HaxXxOXKIEHUE B
npupose. Pusnueckre U XUMHUYECKHUEe CBOMCTBa xkene3a. OKCHUbI,
runpokcuanl u comn xene3a(Il) u sxenesa(Ill), mx cocras, cBoiicTBa
Y TIOJTyYEeHHE.
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XHUMHAYECKUH IKCTIEPUMEHT: 03HAKOMIIEHUE ¢ 00pa3iiaMy MeTal-
JIOB M CIIJIABOB, UX (PM3NYECKUMH CBOICTBAMHU; U3yUCHHE pe3yJbTa-
TOB KOPPO3UU METAJUIOB (BO3MOXHO MCIIOJIH30BAHHUE BHICOMATEPH -
QJIOB), 0COOCHHOCTEH B3aMMOICHCTBHSI OKCH/IA KaJbIMsl M HaTPUs
¢ BOJIOH (BO3MOJKHO UCIIOJIb30BaHKE BUAECOMATEPHUATIOB); UCCIEN0-
BaHUE CBOMCTB KECTKOM BOJBI; IIPOLIECCA TOPEHUS XKelle3a B KUCIIO-
pone (BO3MOXKHO — WCIIONB30BAHWE  BUACOMATEPHAIIOB); TIPU3HAKOB
MIPOTEKAHUS KaUeCTBCHHBIX PEaKIINi Ha HOHBI (MarHUs, KaJIbITHs,
amroMuHus, nuHKa, xenesza(Il) u sxenesa(Ill), memu(1l)); Hadmoe-
HHE 1 OMMHCAHNE TIPOLIECCOB OKpAIINBaHISI [UTAMEHN HOHAMH Ha-
TpPUSL, KU M KaJIbIHs (BO3MOIKHO UCIIOJIb30BAaHNUE BUIEOMATEPH -
aJIOB); MCclieoBaHNe aM(DOTEPHBIX CBOHCTB THAPOKCH/IA ATIOMUHUS
U TUAPOKCUA LIUHKA; pellIeHHe IKCIIEpUMEHTAIBHBIX 3a/1a4 110 Te-
Me «BakHeillne MeTaibl U UX COCTUHEHUSI».

XvmMus 1 okpyxarowasi cpega

HoBele MaTepuaibl 1 TeXHOJIOTHH. BelecTBa n MaTepuasibl B MO-
BCEJHCBHOM JKM3HU YenoBeKka. XUMHs U 310poBbe. besonacHoe uc-
HOJIb30BaHUE BELIECTB M XUMUYCCKHX peakuuid B ObITy. [lepBas mo-

MOILb [IPU XUMHYECKHX 0)KOTax U OTpaBieHUsIX. OCHOBBI 9KOJIOTH-

YEeCKOH TIpPaMOTHOCTH.  XHMHYECKOE  3arpsi3HCHHE  OKpYKalolei
cpensl (IpeaebHas 1omycTuMas KoHueHTpanus Bemects — [1J1K).

Ponb XuMUM B peICHUH HKOJIOTMYECKUX TPOOIIEM.

[TpupoHbIe HCTOYHUKHU YTIIEBOIOPOIOB (YroJib, IPUPOIHBIN ra3,
HE(Th), MPOIAYKTHI UX MEPEPaOOTKU, HX POJIb B OBITY M MPOMBIIII-

JICHHOCTH.

XUMHYECKU ~ OKCHEPUMEHT:  M3y4eHHe  0o0pa3loB  MarepuajoB
(cTeKI10, CIUTaBbl METAILIOB, TOJMMEPHBIC MaTEPHAIIBI).

Memnpep,meTH ble CBA3U

Peanuzanus MexnpeaMeTHbIX CBSI3€H NPU U3YUEHUH XUMUU B
9 KJacce OCYIIECTBISICTCS Yepe3 MCII0Ib30BAHNE KaK OOIUX ecTe-
CTBEHHO-HAYUYHBIX OHATUH, TaK U MOHATUH, SBIISIOLIUXCS CUCTEM -
HBIMM U1l OTZIEJIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOTI'O LIUKJIA.

OO0111e eCTeCTBCHHO-HAyYHbIC MTOHITHS: HAYYHBIH (DaKT, THIIOTE-
3a, 3aKOH, TCOPHS, aHAJW3, CHHTE3, KIACCH(UKAIUS, MEPHOINY-
HOCTh, HAOJIOJCHUE, DKCIICPUMEHT, MOJCIMPOBAHHE, H3MEPCHHE,
MO/IETIb, SIBIICHUE, TAPHUKOBBIN 2 (HEKT, TEXHOIOTHS, MATSPHATIBI.

®dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HY-
KJIUJI, U30TOIIbI, PAAUOAKTUBHOCTD, MOJIEKYJIA, SJIEKTPUUECKHUH 3a-
P, TPOBOIHUKH, TIOTYTPOBOIHUKH, TUIIIEKTPUKHU, (DOTOIIIEMEHT,
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BEILIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSHUE BELIECTBA, ra3, pac-
TBOP, PACTBOPHUMOCTb, KPUCTAIUINYECKAs PEIIETKa, CIUIaBhl, (GU3H-
YeCKHe BEINYMHBI, €AMHHUIIBI U3MEPEHUsI, KOCMHUUECKOE MPOCTPaH-
CTBO, TUTaHETHI, 3BE3/1b1, CoJTHIIE.

Buonorus: portocunTes, npixanue, Onocdepa, IKOCUCTEMA, MH-
HepallbHbIe Y00PEHUsI, MUKPOAJIEMEHTbI, MAKpOIJIEMEHTHI, THTa-
TEJbHBIC BEIECTBA.

T'eorpadust: atmocdepa, runpocdepa, MEHEPAIBI, TOPHBIE TOPO-
b1, TIOJIE3HBIE HCKOIIaeMBbIe, TOIIMBO, BOJHBIE PECYPCHI.

18



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUS
YYEBHOT' O IPEJIMETA «XUMUS» HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUSA

I/ISy‘-ICHI/IC XHMHUH B OCHOBHOH IIIKOJIE HampaBJICHO HA TOCTHXKE-
HHC OGy‘-IaIOHlI/IMI/ICH JIMYHOCTHBIX, MECTANTPCAMETHBIX U NPEAMET-
HBIX PE3YyJIbTATOB OCBOCHUA y‘Ie6HOFO npeamerTa.

JINYHOCTHBIE pe3yJbTaThbl

JInqHOCTHBIE PE3yNBTATHl OCBOSHHUS IIPOrPAMMBI OCHOBHOTO 00-
1ero oOpa3oBaHusl JOCTUTAIOTCS B X016 O0YUEHHSI XUMHH B €IHH-
CTBE Y4eOHOI U BOCITUTATEIbHOM AesiTeabHOCTH OpraHn3anyu B co-
OTBETCTBHH C TPAAUIMOHHBIMHI POCCUHCKUMH COIMOKYJIBTYPHBIMH
U TyXOBHO-HPABCTBEHHBIMHU IICHHOCTSAMHU, IPHHATHIMH B OOIIIECTBE
NpaBUJIaMU ¥ HOPMaMH [TOBEICHUS U CIIOCOOCTBYIOT IPOILIECCaM ca-
MOIIO3HAHNSI, CAMOPA3BUTHUS U COLMAIN3AIMN 00YJarOIIIXCsl.

JIM4HOCTHBIE PE3yNIBTATHI OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM
qHciIe B 4aCTH:

nanVIOTI/I‘-leCKOFO BOCNUTaHUA

1) LEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY,
HUCTOPUYECKOMY M HAYYHOMY HACJIEUI0, IOHUMAHUS 3HAUCHUSI XU-
MHUYECKOW HAYKH B )KU3HU COBPEMEHHOTO O0IIECTBa, CIIOCOOHOCTH
BJIJICTh JOCTOBEPHOI MH(pOpMAIIHEH O TIEPEIOBBIX JOCTIKCHHSIX
OTKPBITHSIX MUPOBOH M OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHO -
CTH B HAYYHBIX 3HAHHUAX 00 YCTPOHCTBE MUpa M OOIIECTBA;

Fpam,anCKoro BOCNnUTaHmUA

2) Mpe/ICTABICHHUS O COIMATBHBIX HOPMAaX M MPaBHIIaX MEKITHY-
HOCTHBIX OTHOIIEHHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIE-
TEHTHOCTH B OOIIECTBEHHO I0JIE3HOM, Y4eOHO-NCCIIeJ0BATEIbCKON,
TBOPYECKOI U APYTUX BUIAX ACSATEIHHOCTH; TOTOBHOCTH K Pa3HO-
00pa3HOI COBMECTHOH JICSITEIIEHOCTH TIPH BBITIOJTHEHUN YYEOHBIX,
MO3HABATENIbHBIX 33124, BBITOJHEHNN XUMHUYECKUX 3KCIIEPHMEH-
TOB, CO3/IaHHH yYEOHBIX MMPOEKTOB, CTPEMJICHHS K B3aMMOIIOHIMa-
HUIO U B3aMMOIIOMOIIH B ITPOIecce 3TOH yueOHOH AesITenbHOCTH; TO-
TOBHOCTH OLIEHUBATh CBOE MOBEJIEHHUE U MTOCTYNKHU CBOUX TOBapu-

IIIeﬁ C TIO3HUIIHNU HpPaBCTBCHHBLIX U IPaBOBBLIX HOpM C y‘{éTOM

OCO3HaHUsA HOCHGHCTBI/Iﬁ MOCTYIIKOB;

LleHHOCTl/I Hay4YHOro nosHaHuaA

3) MHPOBO33PEHYECKHX MPEACTABICHUIN O BEIIECTBE M XUMHUYE-
CKOH peaklMy, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pa3BU-

XMWA. 8—9 knacchbl
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THUSI HAYKU U COCTABJIAIOLINX OCHOBY JUIsl HOHUMaHUS CYLTHOCTH Ha-
YUYHOIT KapTUHBI MUpPA; MPECTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHO-
CTAX Pa3BUTHA IPHPOIbBI, B3aUMOCBA3IX HUEJIOBEKAa C IMPUPOIHOMN
Cpenoil, 0 posii XUMHUHU B TO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) no3HaBaTeNbHBIX MOTHBOB, HAMPABICHHBIX HA MOJYYCHHE HO-
BBIX 3HAHMH 110 XUMHH, HEOOXOJUMBIX U151 00BsICHEHUST HabJro1ae-
MBIX TIPOLIECCOB U SBJICHUI;

5) mo3HaBaTeIbHOM, HHPOPMAIMOHHON U YNTATEIBCKON KYIBTY-
PBI, B TOM 4HCII€ HABBIKOB CAMOCTOSITENILHOI pabOTHI ¢ yIeOHBIMU
TEKCTaMH, CIIPaBOYHOM JTUTEpaTypoi, JOCTYITHBIMU TEXHUUECKUMHU
CpeACTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHH;

6) mHTepeca K 00YUEHHIO M TIO3HAHUIO, JTI0003HATEILHOCTH, TO-
TOBHOCTH U CIIOCOOHOCTH K caM0O0Opa30BaHuUI0, IPOEKTHOH U Ucclie-
JIOBATEIbCKON IESTEIBHOCTH, K OCOBHAHHOMY BBIOOpY HaIlpaBIICH-
HOCTH M ypOBHs 00y4CHUS B TAJIbHEHIIIEM;

dopMMpPOBaHNA KyNbTypbl 300POBbS

7) OCO3HAHUS IIEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3JI0pOBBI 00pa3 KHU3HH, OCO3HA-
HHS TIOCIICICTBUI M HEIIPHATHS BPEIHBIX IPUBBIYEK (yHoTpebdie-
HUS JIKOTOJIs, HAPKOTUKOB, KypEHHs ), HEOOXOMMOCTH co0ITtoe-
HUS1 TIPaBMIT 0E30MAaCHOCTH MPH OOPAIEHUN ¢ XUMUYECKUMHU Bellle-
CTBaMU B OBITY H peabHOI )KU3HU;

TpyooBoro BocnuTaHms

8) uHTepeca K MPaKTHUECKOMY M3YUCHHIO TIpodeccuii U Tpy/aa pas-
JMYHOTO POJIa, yBAXKEHHE K TPYAY U pe3yiIbTaTaM TPYIOBOH JeaTelb-
HOCTH, B TOM YKCJI€ Ha OCHOBE IIPUMEHEHHUsI IIPEIMETHBIX 3HAHUH 1O
XMMHH, OCO3HAHHOT'O BHIOOpA MHIMBH/IYyAIHON TPAeKTOPUH IIPOJI0JI-
JKEHUsI 00pa30BaHUs ¢ YIETOM JIMIHOCTHBIX HHTEPECOB 1 CITIOCOOHO-
CTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIIEIHON
npodeccroHaIbHOI IeITeIbHOCTH U Pa3BUTHSI HEOOXOJUMBIX yMe-
HHI; TOTOBHOCTH aIalITHPOBATHCS B IPO(ECCHOHAIBHOM cpee;

3JKonornyeckoro BocnmTaHus

9) 3KOJIOrHYECKH LEIecO00Pa3HOr0 OTHOIICHHS K IIPUPOAE KaK
UCTOYHUKY KU3HH Ha 3eMIIe, OCHOBE €€ CYyIIeCTBOBAHUS, TOHUMA-
HUS IIGHHOCTH 3JI0POBOTO M 0€3011aCHOT0 00pa3a HM3HU, OTBETCTBEH-
HOTO OTHOIIEHHS K COOCTBEHHOMY (DM3MYIECKOMY U IICHXHIECKOMY
3JI0POBBIO, OCO3HAHMSI IEHHOCTH COOJIIOCHUSI PaBHII 0€3011aCHOTO
MOBE/ICHHS TIPH PabOTe C BEIIECTBAMH, a TAKXKE B CHUTYaIUsIX, yIpo-
KATOIIUX 30POBBIO M KU3HH JIIOJICH;
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10) cmocoOGHOCTH MPUMEHSITh 3HAHMS, TIOJTyYaeMbIC ITPU U3yde-
HUM XUMUH, AJIS1 pEIIEHUS 3a/1a4, CBSA3aHHbIX C OKPY XKaIoLIel mpu-
POZIHOM CcpenoH, MOBBILIEHUS YPOBHS 3KOJOTUUYECKON KYJIbTYpBI,
OCO3HaHMS TT100aTbHOTO XapaKTepa IKOJIOTHUECKHUX MPOOIeM U Imy-
Tell X peleHus NoCPeICTBOM METOI0B XUMMUU;

11) 9KOJOTHYECKOTO MBIIUICHHUSI, YMEHHS PYKOBOJICTBOBATHCS UM
B [103HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATIbHOM IPAKTHKE.

MeTanpeaMeTHbIe pe3yJabTaThl

B coctaBe MeTanpeAMETHBIX PE3yIbTATOB BBIICISAIOT 3HAUUMBIE
Jutst opMHUPOBaHMST MUPOBO33pEHNUS 00IIeHaY HbIE TOHATHS (3a-
KOH, T€OpHsl, IPUHIIMII, THIIOTE3a, (haKT, CUCTEMa, IIPOIIECC, IKCIIE-
PHUMEHT | Jp.), KOTOPbIE HCHOJIB3YIOTCS B €CTECTBEHHO-HAYTHBIX
yueOHBIX IIpeIMeTax ¥ MO3BOJISIIOT HA OCHOBE 3HAHUI U3 9THX NP/ -
MeTOB (hOPMHPOBATH IIPEACTABICHHE O IIEJIOCTHON HAyYHOH KapTH-
HE MUpa, ¥ yHUBEpCaJbHbIC yIeOHbIC IeHicTBYS (TI03HABATEIbHEICE,
KOMMYHHUKATHUBHBIC, PEryJSITUBHBIE), KOTOpbIE 00ecnednBaroT (op-
MHPOBAaHHE TOTOBHOCTH K CaMOCTOSITEIHHOMY TUTAHUPOBAHHIO
OCYILECTBIICHHIO YU€OHOH NesTeTbHOCTH.

MertanpenMeTHbIE pe3yJIbTaThl OCBOSHHSI 00pa30BaTeIbHOMN Mpo-
rpaMMBbI IO XUMHH OTPAXKAIOT OBJIAICHIE YHUBEPCAIBHBIMY MO3HA-
BaTEJIbHBIMH JCUCTBUSAMH, B TOM YHUCIIE:

BasoBbIMUY nornyeckumn encTBUAMU

1) yMeHHWeM WCOONB30BaTh  OPHEMBI  JIOTHYECKOTO  MBIILICHHS

IPU OCBOEHNU 3HAHUMN: PACKPBIBATH CMBICII XMMUYECKUX MOHATUI
(BBIACTATH UX XapaKTepHBIC IPU3HAKY, YCTAaHABINBATh B3aUMO-

CBSI3b C IPYTUMH MOHITHUSMH), UCTIOJIB30BATh MOHITHUS TS 00BsC-

HEHUSI OTICIbHBIX  (DakTOB W sIBICHWI;  BBHIOMPATH  OCHOBAHHSA
KPUTEPHH TSI KIIaCCU(PUKAIIMA XUMUIECKUX BELIECTB U XMMHUUe-

n

n

CKHX peaKHHﬁ; yCTaHaBJINBATb MPUYIUHHO-CJICICTBCHHBIC CBA3U

MEK1y 00bEKTaMH M3Y4EHHS; CTPOUTH JIOTHYECKNE PacCyKJICHUS
(MHAYKTHBHBIE, JEYKTHBHBIC, [10 aHAIIOTHH); JIeNIaTh BHIBOBI H 3a-
KITFOUEHUS;

2) yMEHHWEM IIPUMEHSTH B IIPOLIECCE MO3HAHUS HOHATHS (Ipe]-
METHBIE U METaINpeMETHbIE), CUMBOJINUYECKHE (3HAKOBBIC) MOJICIIH,
UCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BLIBATH IIMPOKO IPUMEHSIEMbIE
B XUMHH MOJICIIbHbIE NIPE/ICTABICHUSI — XUMHWYECKUH 3HAK (CHMBOJI
3JIeMEeHTa), XUMHYecKast (hopMysia U ypaBHEHNE XUMHYCCKON peak-
IIUHA — TIPH PEIICHUN y4eOHO-TT03HABATEIBHBIX 3a/1a9; C YIETOM
9THX MOJAEIbHBIX IPEACTaBICHUN BBISBIATh U XapaKTepU30BaTh Cy-
IIECTBEHHbIE NPU3HAKN M3Y4aeMbIX 00BEKTOB — XUMHYECKUX BE-

XUMWA. 8—9 knacchbl
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IIECTB ¥ XMMHUYECKHUX PEAKIIHIA; BBIABIATE 0OIIIE 3aKOHOMEPHO-

CTH, IPUYHUHHO-CJIEICTBEHHBIE CBSI3M U IPOTUBOPEUHUS B U3YUaEMBbIX
mporeccax M SIBIGHMSX; — IpeasaraTb  KPUTEPUM TS BBISBICHMS
9THX 3aKOHOMEPHOCTEH ¥ NPOTUBOPEUHI; CAMOCTOSITEIBHO BBIOU-

patb crnocob penieHust y4eOHOI 3a1aun (CpaBHUBATh HECKOJIBKO Ba-
PHAHTOB peleHs, BEIOMpaTh HanOoIee MOIXOAIINN ¢ YIETOM ca-
MOCTOSITEIEHO BBIICTICHHBIX KPUTEPHUCB);

BasoBbIMKU UccreaoBaTenbCKUMU AENCTBUAMMI

3) yMeHHEeM HCIOJIb30BaTh MOCTABICHHBIE BOMPOCH B KAYECTBE
WHCTPYMCHTA TIO3HAHUSI, & TAKIKE B KAYSCTBE OCHOBBI JIJIsl (POPMU-
POBaHMSI TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX
CYKJICHH;

4) mpuoOpeTeHHE OTIBITA 110 TIIAHMPOBAHHIO, OPTAHU3AIINY U [PO-
BEJCHUIO YIYCHUICCKHUX YKCIICPUMEHTOB: YMEHHE HaOIFOIaTh 32 XO-
JIOM TIPOLIECCA, CAMOCTOSITEILHO IPOTHO3UPOBATh €r0 PE3YJIbTaT,
(hopMyIHpOBaTH 0OOOMICHHUS 1 BBIBOIBI ITO PE3YJIbTATaM MIPOBEAEH-
HOTO OIIBITA, UCCIAEA0BAHNUS, COCTABIATL OTUET O MPOJIETAHHOM pa-
oore;

PaboToi ¢ nHdopmavrmen

5) yMeHueM BbIOMPATH, AHATU3UPOBATH U HHTEPIIPETUPOBATH MH-
(hopMaIHio pa3IMYHBIX BUAOB U ()OPM TIPENICTABICHHS, TTOyYae-
MYIO U3 Pa3HBIX HCTOUHUKOB (HAy4YHO-TIOMYJIApHAs JUTEpaTypa XH-
MHUYECKOTO COAECPIKAHMS, CIIPaBOYHBIE TOCOOUsI, pecypchl THTepHE-
Ta); KPUTUYECKH OIIEHUBATh TPOTHBOPEUNBYIO M HEAOCTOBEPHYIO
HHPOPMALHIO;

6) yMEeHHEM IPUMEHSITh Pa3IMYHbIE METOIbI M 3aMIPOCHI [IPH T10-
HCKE B 0TOOpe MHPOPMAIINU U COOTBETCTBYIOIINX JTaHHBIX, HEOOXO0-
JIMBIX JJIs1 BBIIOJTHEHUST Y9eOHBIX W TIO3HABATEIBHBIX 33124 OIpe-
JENEHHOTO THTIA; PHOOPETEHUE OMBITa B 00IaCTH HCIIOIb30BaHUS
MH()OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOT Ui, OBJIAJICHUE
KYJib TypOﬁ AKTUBHOT'O UCIIOJIb30BAHUA PAa3JIMYHBIX TOUCKOBBIX CH-
CTEM; CaMOCTOSTEIIFHO BRIOMPATh ONTHUMANBEHYO (DOPMY MIPEICTaB-
JeHus WHPOPMALMU ¥ HUIIOCTPUPOBATH pemaemble  3ajadd He-
CIIO)KHBIMHU CXEMaMH, THarpaMMaMu, IpyruMe (opMaMu TpapuKu
1 UX KOMOUHAIUSIMHU;

7) yMEHHEM HUCITOJIB30BATh M AHAJIM3UPOBATH B IIPOIIECCE yUeOHOI
U HCCJIEJIOBATEIILCKOM JeSITeIbHOCTH HH(POPMAITUIO O BIUSHUH IIPO-
MBIIIJICHHOCTH, CEITLCKOTO XO3sHCTBA U TPAHCTIOPTA HA COCTOSTHUE
OKpY>Karolieil NpUpoaHON Cpe/ibl;
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YHMBepcan bHbIMA KOMMYHUKaTUBHbIMUN OencTBmsiMun

8) ymeHuem 3aaBaTh BOIPOCHI (B XO/E MAIOra U/WITH JUCKYC-

CHH) TIO CYIIECTBY 00CYX/TaeMOi TeMBI, (HOPMYITHPOBATH CBOU TIPEI-
JI0)KEHHsI OTHOCHTEINILHO BBIITOJIHEHUS MTPEATIOKEHHOH 3a/1a4H;

9) mpruoOpeTeHHe OMbITa PE3CHTAIUH PE3YIbTATOB BHIMTOJTHCHUSI
XMMHUYECKOTO JKCIIEPUMEHTa (Ja0OpaTOpHOIO OIbITa, J1adopaTop-

HOHM paboThI MO UCCIIEOBAHUIO CBOMCTB BELIECTB, YUeOHOTO IPOE K-
Ta);

10) 3anHTEpEeCOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMH TTO3HA-
BaTeNILHOW M MCCIIEOBATEIILCKON IS TEIBHOCTH TIPU PELIEHUHU BO3-
HHUKAIOIKX MPoOJIeM Ha OCHOBE y4éTa OOIINX HWHTEPECOB M COTJia-
COBaHMS TO3UIMHA  (OOCYXKIEHUS, 00OMEH MHEHUSIMHU, «MO3TOBBIE
IITYPMBI»,  KOOPAWHALMS COBMECTHBIX  JICHCTBHI,  OIpeAeIeHHE
KPUTEPHEB IO OIICHKE KAaueCTBA BBITIOJIHCHHON pabOTHI U JIp.);

YHMBepcan bHbIMWU PETYNATUBHBIMA OEeNCTBUSMU

11) ymeHHEM CaMOCTOSTENBHO OMPEAENIATh HEH IS TENbHOCTH,
TUIAaHWPOBATH, OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXO/IH-
MOCTH KOPPEKTHPOBATh CBOIO JIEITEIILHOCTh, BEIOMpATh Hanboee
3¢ (eKTHBHBIC CITOCOOBI pelIeHNs y4eOHBIX 1 MTO3HABATEIFHBIX 3a-
Jlad, CaMOCTOATENbHO  COCTaBISATh MM KOPPEKTUPOBATH TpeIo-
JKEHHBIN alrOpUTM JAE€UCTBUN MIPU BBIOJHEHUU 3a/1laHUl C YUETOM
MOJTy4CHHSI HOBBIX 3HAHUH 00 M3ydaeMbIX 00BbEKTaX — BEIIecTBaxX
U PeaKIHsIX; OLEHUBATh COOTBETCTBHE MOIYYESHHOTO pe3ynbTaTa 3a-
SIBIICHHOM 1IEJIH;

12) yMeHHeM HCIIONIB30BaTh U AHATM3UPOBATH KOHTEKCTHI, TPe/I-
JlaraeéMble B YCJIOBUU 3aJIaHUM.

IIpeameTHBIe pe3yabTaThl

B cocTaBe npeqMeTHBIX pe3yIbTaToOB 10 OCBOSHHIO 00s3aTEIBEHO-
T'O COZIEPXKAHMSI, YCTAHOBJIEHHOTO JJaHHOH padoyeit mpo-
TpaMMOM, BBIICJISIIOT: OCBOCHHBIE 00YJaIOIINMHICS HayJHbIEC 3HA-
HUSI, YMEHUSI U CIIOCOOBI IeHCTBUM, criennpruuecKue Uit IpeMeT-
HOU 00acTi «XUMUS», BUABI ASSITEIBHOCTH 0 TIOTYIEHUIO HOBOTO
3HAHUS, €r0 HHTEPIIPETAIIH, IPe0OPa30BaHHUIO U IPUMEHEHHUIO B
Pa3NUYHBIX YIEOHBIX U HOBBIX CHTYAITHSX.

IIpenmeTHBIE pe3ynbTaThl MPEACTABICHBI MO TOAaM OOyYeHHUS U
OTpaxaroT c(HOPMHUPOBAHHOCTD y OOYYAIOIIMXCS CIEAYIOIINX yMe-
HUI:
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8 KJIACC

1) packpwisamo cmbici OCHOBHBIX XUMHUYECKUX MOHSTHIA: aTOM,
MOJIEKYJIa, XHMHUYECKUH 3JIEMEHT, IIPOCTOE BEUIECTBO, CI0KHOE Be-
IIECTBO, CMECh (OAHOPOIHAS U HEOAHOPOIHAS ), BAICHTHOCTD, OT-
HOCHUTEJIbHAsI aTOMHas U MOJIEKYJISIpHast Macca, KOJIM4eCTBO Belle-
CTBa, MOJIb, MOJISIPHAS! Macca, MaccoBasi 10JIs1 XUMHUECKOTo 3Jie-
MEHTa B COEIMHEHHUHU, MOJISIPHBIH 00bEM,  OKCHZA,  KHCIOTa,
OCHOBAHHE, COJIb, AIEKTPOOTPHUIIATEIEHOCTh, CTETICHb OKHUCIICHUS,
XIUMHUYECKas Peaknus, KIACCH(PHUKALNS PEaKIIii: PeaKIInu COCTH-
HEHUS, PeaKIM1 pa3lIoKeHNUs], PeaKIK 3aMeIIeHHsI, peaknuy 00-
MeHa, K30~ ¥ SHAOTCPMHUECKUE PEAKIINHU; TETIIOBOH dPPEKT peax-
IIAH; PO aTOMa, SJICKTPOHHBIN CIION aToMa, aTOMHast OpOHTab,
panuyc aToMa, XUMHYecKas CBS3b, IMOJIIPHAS U HETMOJIIpHas KOBa-
JICHTHAs CBSA3b, HOHHAS CBSA3b, HOH, KATUOH, aHHOH, PACTBOP, Mac-
coBas J0JA BellecTBa (MPOIEHTHAast KOHIIGHTPAIUs) B PAaCTBOPE;
2) uaniocmpuposams B3aMMOCBA3b OCHOBHBIX XUMHYECKHX TT0-
HATUH (CM. 1. 1) ¥ IPUMEHSATH 9TH MOHATHS TP ONHMCAHUU BEIIECTB
U UX MIPEBpAICHUH;
3) ucnoavsosame XAMHYECKYI0 ~ CHMBOJHKY  JUII  COCTaBJICHHS
(hopMyJ1 BELIECTB U YPaBHCHHUI XUMUYECKUX PEAKIINH;
4) onpedensimp BaIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COE-
TUHCHUSX; CTCTICHb OKHACIICHHUS 3JICMEHTOB B OMHAPHBIX COCTNHCHM-
AX; IPUHAIUICKHOCTD BEIECTB K ONPEeAEIEHHOMY KJIacCy COeAUHE-
HUH 110 (hopMyJiaM; BUJI XUMUYECKOW CBSI3H (KOBaJICHTHAsI U NOH-
Has) B HEOPTaHUYECKUX COCANHCHMSAX;
5) packpwisams cmwicn Iepuoanueckoro 3akona J[. . Mennene-
€Ba: IEMOHCTPUPOBATh MOHUMaHHUE IEPUOTUUECKON 3aBUCHIMOCTH
CBOWCTB XUMHUYECKUX IIIEMEHTOB OT WX IoJoxeHus B [lepuoiae-
CKOM cHCTEeMe; 3aKOHOB COXPAHEHUS MaCChI BEIIECTB, TOCTOSTHCTBA
cocTaBa, aTOMHO-MOJICKYJSIPHOTO YICHHUS, 3aKOHA ABOTapO; onu-
cvisams u xapakmepuzoeams TadbmmaHyt0 popmy [leproauueckoit
CHCTEMBI XUMHUYECKUX JIEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHAS
noarpynna (A-rpynma)» u «nobounas noarpymnna (b-rpymmna)y», ma-
Jbple W OOJIBIIME NEPHONBL;  COOMHOCUMb  O0O3HAUCHHUS,  KOTOPBIC
umerotces B Tabnuie «llepuoguueckast cucTeMa XUMHUECKUX dJie-
MeHToB /1. 1. MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPO-
€HHSI aTOMOB XHUMHUYECKHX AJIEMEHTOB (COCTaB ¥ 3aps] s/1pa, od1ee
YHCIIO AJIEKTPOHOB U paclpeIeIeHUe UX MO IEKTPOHHBIM CI05IM);
6) raaccugpuyuposamo XMMHYECKHE  DJIEMEHTBl;  HEOpraHude-
CKHE BEIECTBA; XMMUYECKHE PEaKkInu (10 YUCIy U COCTaBy yda-
CTBYIOIINX B PEAKIIMH BEIIECTB, IO TETNIOBOMY 3PPEKTY);
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7) xapaxmepuzoeams (onucwieams) 00IHEe XUMHUIECKUE CBOM-
CTBa BEIECTB PA3INUHBIX KITACCOB, TOJTBEPXK/Iasi OMIUCAHUE [TPUME-
paMU MOJICKYJISIPHBIX YPaBHCHUM COOTBETCTBYIONIMX XUMUYECKHAX
peakuuit;

8) mpoenoszuposams cBOWCTBA BELIECTB B 3aBUCHMOCTH OT UX Ka-
4eCTBEHHOT'0 COCTaBa; MCIOJIb30BaTh 00OpyAoBaHMe «Toyka pocTta»

9) sbruucaamo OTHOCHTENBHYIO  MOJICKYISIPHYIO U MOJISIPHYIO
Macchl BEUIECTB; MACCOBYIO JIOJI0 XHMHYECKOTO 3jeMeHTa no (op-
MyJIe COCTUHEHHS; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBO-
JIUTH PACYETHI [0 YPABHCHHUIO XUMUYCCKOM PEaKIIHU;

10) npumensims OCHOBHBIC OTIEPAIINH MBICTUTEIBHOMN IeATENbHO-
CTH — aHaJM3 U CUHTE3, CPABHCHHE, 000OIICHNE, CUCTCMATH3AIHIO,
KJIacCH(DMKAIIHIO, BBISIBICHUE TPUYNHHO-CIICACTBEHHBIX CBSI3eH —

JUISL M3YYEHHsI CBOICTB BEIIECTB U XUMUYECKUX PEaKInii; ecTe-
CTBCHHO-HAaY4YHBIC ME€TOABI IMTO3HAHUA — Ha6J'IIOI[eHI/Ie, U3MEpEHUeE,
MO/ICTTUPOBAHNUE, IKCIIEPUMEHT (PEalIbHbIN U MBICIICHHBIH);

11) creoosams npaBuUIaM MOIH30BAHKS XUMHIECKOH MOCYI0H U
nabopaTopHBIM 000PYyIOBaHUEM, a TAKXKE MPaBUIaM OOpaIEeHUs
C BELIECTBAMH B COOTBETCTBHHU C HHCTPYKIUSMHE MO BBITTOJIHEHUIO
71a00PATOPHBIX XUMUUYECKHUX OTIBITOB TI0 MOIYYEHUIO U COOUPAHHIO
ra3000pa3HbIX BEUIECTB (BOJOPOA U KHCIOPOJIa), IPUTOTOBICHHIO
pPacTBOPOB C ONpeAeIEHHON MacCOBOM J10JIE paCTBOPEHHOTO Belle-
CTBa; MIIAHUPOBATH U MPOBOUTH XUMUYECKUE IKCTIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJI0YCH M KHCIOT ¢ TOMOIIBIO HHHKA-
TOpoB (JlakMyc, (eHonpTatenH, METHIOPAHK U JP.),C UCIIOJIb30BaHHEM
O6opynoBaHua «Touka PocTta»

9 KNACC

1) packpwisamv cmbici OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMH-
YEeCKUI JJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHHOH, TIPOCTOE
BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIb-
HOCTb, CTETIEHb OKHCIICHHSI, XUMHIECKasi pEaKIusl, XUMHYIECKast
CBSI3b, TETUIOBOM 3 PEKT peakiuu, MoJb, MOJISIPHBII 00BEM, pac-
TBOP; IEKTPOIUTBI, HEITEKTPOIIUTEIL, 3TEKTPOIUTHUECKAs JUCCO-
[Uanus, peaknud HOHHOTO OOMEeHa, KaTalu3aTop, XUMUYECKOe
paBHOBecHe, 00paTuMble 1 HEOOPATUMBbIC PEAKIINH, OKHUCIUTENb-
HO-BOCCTaHOBUTEIILHBIE peakiuy,  OKUCIUTEIb,  BOCCTAaHOBUTEID,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJUIOTPOITHS, aM(OTEPHOCTb, XUMH-
yeckasi CBsI3b (KOBaJICHTHAs, HOHHAsI, METaJUINYEcKast), KprcTal-
JIYecKasi pemeéTKa, KOppo3us METaJUIOB, CIUIABBI; CKOPOCTh XUMU-
YEeCKOH peakIuu, npeaeabHo nomyctumas konterTpanus (I11K)
BEILIECTBA;
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2) unntocmpuposams B3aMMOCBSA3b OCHOBHBIX XUMHYECKHX I10-
HATHHA (CM. 1. 1) ¥ MPUMEHSATD STH MOHATHS [IPH OTIMCAaHIH BEIICCTB
U UX NpEeBpaIleHUIH;

3) ucnonvsosamo XMUMHYECKYI0  CHUMBOJMKY  JUIi COCTaBJICHUS
(hopMy BemIecTB U ypaBHEHHH XUMHUIECKHAX PEAKIINH;

4) onpedensimo BaJCHTHOCTb U CTCIICHb OKHCIICHUS XUMHICCKHX
3JIEMEHTOB B COEIMHEHUAX PA3IMYHOTO COCTABa; IPUHA/IEKHOCTD
BEIIIECTB K OMpEAeIEHHOMY KIacCy COSIMHEHUIT 1o (popMynam; BUT
XIMHYECKOH CBSI3M (KOBAJICHTHAS, HOHHAS, METAJUTMUECKasl) B He-
OPTraHMYECKUX COCTUHEHHSX; 3apsi]| HOHA [0 XUMHUUYECKOH (hopmy-
JIe; XapaKkTep Cpelibl B BOJHBIX paCTBOPAX HEOPraHUUECKUX COENIU-
HEHUH, TUIl KPUCTAJUIMYECKOM pEelIETKN KOHKPETHOTO BEILIECTBA;

5) packpwisams cmwicn Iepuoanueckoro 3akona J[. . Mennene-
€Ba U JIEMOHCTPUPOBATh €TI0 IOHUMAHUE: ONUCLIBAND U XAPAKme-
puzosams TaOMHIHYIO popmy lleproamaeckoit CHCTEMBI XIUMHYE-
CKHX DJICMCHTOB: pas3jimuaTrb IIOHATHUA «rJjiaBHas noarpymnmna
(A-rpynmna)» u «nobounas noarpymma (b-rpymmna)», mMajubsie u 60Jb-
e TIEPHOIBI; COOMHOCUMb 0003HAYCHNUS, KOTOPBIC IMEIOTCS B TIe-
pHOANYECKOl TabIuIle, C YUCIOBBIMU XapaKTePUCTHKAMH CTpoOe-
HHSI aTOMOB XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsij siapa, oduiee
YHCIIO ANIEKTPOHOB M PaCIpeIeICHIE WX 0 AIICKTPOHHEBIM CII0SM);
00bsCHAMb 001IKE 3aKOHOMEPHOCTH B U3MEHEHNHU CBOWCTB AJIEMEH-
TOB U UX COCI[I/IHCHI/Iﬁ B IIpcJicjiaxX MaJIbIX MCPUOA0B U I'NITaBHBIX MO -
rpyII ¢ y4€TOM CTPOCHHUS UX aTOMOB;

6) rraccugpuyuposamo XUMHUYECKHE  BJIEMEHTBl;  HEOpraHuye-
CKHE BEIeCTBA; XUMUYECKNE PeakIiy (110 YUCITy U COCTaBy yda-
CTBYIOIIHNX B PEAKIMH BEIIECTB, IO TETIOBOMY d(P(EKTY, IO N3Me-
HCHHIO CTETICHEH OKUCIICHHUSI XUMUICCKHUX JIEMEHTOB);

7) xapaxmepuzoeams (onucvieams) o0IME U CHIENUPHIECKHE
XUMHUYECKHE CBOMCTBA MPOCTBIX U CIOMKHBIX BEILIECTB, IIOATBEPK-
Jlast ONMCaHUE TIPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH
COOTBETCTBYIOIIUX XUMHUYCCKUX peaKL[I/Iﬁ;

8) cocmasnsams ypaBHEHHS SIEKTPOIUTHUCCKON THUCCOIMAIINH
KHCJIOT, 111eJI04€H U COJIeil; OJIHbIE U COKpalllEHHbIE YPABHEHUS pe-
aKIUil HOHHOTO 0OMEHa; YPaBHCHHS PEaKIUH, ITOITBEPKIAIOIIHX
CYILLECTBOBaHUE F€HETUUECKOH CBSI3U MEX/y BEIIECTBAMU pPa3iny-
HBIX KJIACCOB;

9) packpvisams CYIIHOCTb  OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii MoCPeICTBOM COCTaBJICHHUS AJIEKTPOHHOTO OaaHca 3THX
peakiuii;

10) mpoenoszuposams CBOWCTBA BENMIECTB B 3aBUCHMOCTH OT UX
CTPOEHUS; BO3MOXKHOCTU IPOTEKaHHUs XUMHUUYECKUX MpeBpalleHuit
B PA3JIMYHBIX YyCJIIOBUAX;
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11) ebiuucsmb OTHOCUTENBLHYIO MOJICKYJISIPHYIO U MOJISIPHYIO
MacChl BEIIECTB; MACCOBYIO JOJIFO XUMHUYECKOT0 3JIEMEHTa 110 (Hop-
MyJIe COCMHCHHS; MACCOBYIO JIONIO BELIECTBA B PACTBOPE; IIPOBO-
JIUTh pacy€Thl 10 YPAaBHEHUIO XUMHUYECKOM peaKLuy;

12) cnedosams mpaBHIaM MOJIB30BAHUS XUMHICCKON MOCYI0U 1
nabopaTopHBIM 000pPYJOBaHUEM, a TAKXKE MIPABUIIAM OOpaIIeHIs
C BEIIECTBAMU B COOTBETCTBHM C HHCTPYKLMSIMH IIO BBITIOJHEHHUIO
7a0OpaTOPHBIX XUMHYECKHUX OIBITOB IO MOJIYYCHHIO M COOMUPAaHHIO
ra3000pa3HbIX BEIIECTB (aMMHaKa U YIIEKUCIOro rasa);

13) nposodums peakiu, MOATBEPIKIAFOIINEC KaueCTBCHHBIH CO-
CTaB PA3IMYHBIX BEIICCTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPU/I-
O6pomun-, mogua-, kKapOoHat-, pocdar-, cumuKaT-, cynbdar-, ru-
JPOKCH/I-UOHBI, KATHOHBI aMMOHHMS ¥ HOHBI H3y4YCHHBIX METAJLIOB,
OPHUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX HEOPTAHHUCCKUX BEIICCTB;

14) npumensimo OCHOBHBIE OTICPALINHE MBICIHTEILHON NEATEIBHO-
CTH — QHAJM3 U CHHTE3, CpaBHEHHE, 0000IIeHIE, CHCTEMATH3AIIHUIO,

BBISIBJICHUC MNPUIUHHO-CJIICACTBCHHBIX CBsI3CH — Bl HW3YyUCHUA

CBOICTB BCIICCTB MU XHUMHYCCKHUX peaKHHﬁ; CCTCCTBCHHO-HAYYHbIC

METOABI TO3HAHUS — HaOJIJICHHE, W3MEPEHHE, MOJCIHPOBAHHUE,
9KCIEPUMEHT (peabHbIA U MBICJIEHHBI) MCMONIb3YA obopyaoBaHue

«Touka PocTta».

XMWA. 8—9 knacchbl
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N
[oe]

TEMATUYECKOE IINTAHUPOBAHHUE

Bcero 136 4, 13 HUX 7 4 — pe3epBHOE BpeMS

8 KJIACC

(2 4 B Hegento, Bcero 68 4, 3 HUX 3 4 — pe3epBHOE BpPeEMS)

TeMbl,
pacKpbiBalowwme AaHHbIN
pasgen nporpammeil,
M KONIMYEeCTBO 4YacoB,
OTBOAMMOE Ha UX U3y4yeHue

OcHoBHoOe cogepXxaHue

OCHOBHbIe BUAbI AeATENbHOCTU
obGyyarowmxcs

Paznean 1. [lepBonavanbHble XumMuyeckue noHaTus (20 1)

Tema 1. Xumua — BaxkHasi
06n1acTb €CTeCTBO3HAHUA U
npakTM4ecKomn aeATeribHoO-
CTW YyenoBekKa

(5

IIpenmer xumun. Posb XUMUU B )KU3HU
YenoBeKa. XUMHUS B CUCTEME HayK.
MeToabI TO3HAHKS B XUMUHU.

Tena u BemecTBa. @U3NYECKHUE CBOKWCTBA
BEIIECTB. ArperaTHoe COCTOSIHUE
BelecTB. YNCThIE BEIIECTBA M CMECH.
CriocoOsI pazaeneHus cMeceil. dusmye-
CKHE U XUMHYECKHUe siBiieHus. [Ipr3Ha-
KU ¥ YCTIOBUS MPOTEKAHUS XUMUIECKUX
Ppeaxiuii.

3HaKOMCTBO C MTpaBUIIAMH 0€30aCHOCTH
1 mpuéMaMy paboThl B XUMHUECKON
abopaTopuH.

OemMoHcTpauun

1. JlabopaTropHoe 0060opyoBaHHE.

2. Pa3nuuHble BUIBI XUMUYECKON
MOCY/IBI.

6 PackpbIBaTh CMBICI H3y4aeMbIX
TIOHATHH.

6 PackpbIBaTh pOJIb XUMUH B IPUPOJIE U
JKU3HU 4YeJIOBEKa, e€ CBA3b C IPyTUMU
HayKaMH.

6 Pa3nmuuath 4uCThIC BELIECTBA U CMECH;
OJITHOPOJIHBIE U HEOJHOPOHbIE CMECH.

6 PaznmmuaTs (pu3HIEcKre U XMMHIECKUE
SIBJICHUSL.

6 OnpenenaTs NPU3HAKU XUMUYECKUX
PEeaKIHii ¥ yCIOBUS UX MMPOTEKaHNUSI.

6 Cie0BaTh IIpaBUIIaM M0JIb30BAHUS
XUMHYECKOH MOCY0i 1 1ab0paTOpHBIM
000pyI0BaHUEM, a TAKIKE IPaBUIIAM
00paIeHust ¢ XHMUIECKUMHE Bellle-
CTBaMH B COOTBETCTBUU C MHCTPYKIUSA-
MH 10 BBIIIOJIHEHUIO TPAKTUYECKUX
pabor.




1900l 6—8 "BNINNX

6¢

3. OOGpa3siibl BeLIecTB.

4. CriocoOslI paznencHus cMmecei (pub-
TPOBaHHE, BbITTAPHBAHUE, TUCTHILIS-
w1, XxpoMarorpadus).
JNlaGopaTopHble u npakTuyeckue
paboTbl

Jlabopamopnvie onvimoL:

Ornmcanue (1)I/I3I/I‘IGCKI/IX CBOWCTB BCIICCTB.

PazzeneHne cMecH ¢ MOMOIIBIO MAarHUTA.
Ipaxmuueckue pabomol:

Ne 1. TIpaBuia paboTsl B 1abopaTtopuu

U IpuéMBI 00parieHus ¢ 1ab0paTopHBIM
000pyI0BaHUEM.

Ne 2. Paznenenue cmeceii (Ha nmpumepe
OYHCTKH TIOBAPEHHO COJIN)

6 [ImaHupoBaTh W MPOBOJNUTH XUMUYeE-
CKUI 9KCIIEPUMEHT 110 U3YYCHHIO U
OIMCAHNIO (PU3UMUECKUX CBONCTB
BEILIECTB, CIIOCOOOB pa3jieneHus cMeceit
BEILIECTB.

6 Mcnonp30BaTh MPH BHITTIOTHEHUH
yueb HBIX 33/1aHUI U B poIiecce
HCCIE0BATENbCKON AEATEIBbHOCTH
HaYYHO-IIOMYJISPHYIO IUTEPATypy
XMMHYECKOTO COJePKaHusI, CIIPaBOU-
HbIE MaTepualbl, pecypcsl VIHTepHeTa.

6 BoicTpauBaTh pa3BEpHYThIE TUCHMEH-
HBIE U YCTHBIC OTBETHI C ONIOPON Ha
nHpopMaIuIo 13 yaeOHUKa U CIIPaBoY-
HBIX MaTEepHUaIoOB, IPaMOTHO UCIIOJIB30-
BaTh U3yYCHHBIH NOHATUIHBIN anmapat
Kypca XHMHUH

Tema 2. BelwiecTtBa
M XMMUYECKUe peakumm
(15 )

ATOMBI U MOJIEKYJIbI. XUMUUECKUE
2JIEMEHTBI. 3HAKH (CHMBOJIBI) XUMUYe-
CKHUX 3JIeMeHTOB. [IpocTeie U ciiokHbIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
yueHHUe.

Xumnueckast popmyna. BagentHocTs
aTOMOB XUMHMYECKHX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BelecTB. OTHOCH-
TenmbHAs aTOMHast Macca. OTHOCHTENbHAS
MOJIeKyIsIpHast Macca. MaccoBast Tomst
XUMHYECKOTO JIEMEHTa B COCTMHCHUM.
Ouznueckne U XUMHIECKHUE SIBICHUSL.
Xumnueckas peaxuus. [Tpusnaxku

1 YCJIOBUS IPOTEKAHUS XMMUYECKUX
peakiuil. XuMuueckue ypaBHeHHUsI.

6 [IprMeHATh €CTECTBEHHO-HAYIHBIC
METO/1bl IO3HAHUS (B TOM YHUCIIe
Ha0JII0JIeHNe, MOJIeTIMPOBAaHNe, JKCIIe-
PUMEHT) U OCHOBHBIE OIlepaluu
MBICJIUTEIBHON AEATENILHOCTU (CpaBHe-
HHeE, KITacCU(pHKALNS) ST U3YUSHUS
BEILECTB U XUMUYECKUX PEAKLHH.

6 PackpbIBaTh CMBICI U3y4aeMBbIX
TIOHSTHH U 3aKOHOB ¥ IPUMEHSATH 3TH
TIOHSITUS IIPU OTTUCAHUHU CBOMCTB
BEIIECTB U UX IPEBPAIICHHI.

6 Pa3nmiuath pu3udecKkue M XUMHIECKHe
SIBTICHHS, OOBSCHSTH UX CYITHOCTH C
TOYKH 3PEHUS] AaTOMHO-MOJICKYIISIPHOTO
YUCHUSL.
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Ipooonsicenue maon.

TeMbl,
pacKpbiBalowmne gaHHbIN
pasgen nporpamMmmsbl,
M KONM4YeCcTBO 4acos,
oTBOAUMOE Ha UX n3yvyeHue

OcHoBHoe cofepxaHue

OCHOBHbI€ BUAbl AeATeNbHOCTU
oby4atrowmxcsi

Turel XUMHYECKHUX peakuuil (coenn He-
HUSL, PA3NIOKEHUsI, 3aMELICHNUs, 0OMEHa).
3aKOH COXPaHEHUS MacChl BEIIECTB.

M. B. JIoMOHOCOB — yu€HBIH-3HIIUKIIO-
HEeUCT.

HemoHcTpauun

dusnyeckue sBICHUS (pacTHpPaHUE
caxapa B CTYIKE, KHTICHUE W KOHAEHCa-
WS BOJIBI U T. 11.).

Xummudeckue siBIeHHs (TOPEHNE CBEYH,
pasioKeHHe caxapa, B3auMOJICHCTBIE
CEpHOI KHCIOTHI C XJIOPUIAOM Oapus,
pasnoxxenne runpokcuna meau(Il), B3a -
UMOJICHCTBHE XKelle3a C Cepoi, B3auMO-
NIEMCTBHE KeJe3a C PaCTBOPOM COJTH
menu(Il)).

OnbIT, WUTIOCTPUPYIOLIHIA 3aKOH COXpa-
HEHHUS MacCEhl.

JNlaGopaTopHble u npakTuyeckme paboTbl

Jlabopamopnwle onvimoi:
[Tpumepb! GU3MUECKUX SBICHHH (T1aB-
JICHHE BOCKA, TastHUE JIBJIA).

6 OnpeensTh NPU3HAKH XUMUYECKHX
peaKIyi, ycIoBUs UX MPOTEKAHMUSI.

6 OOBSICHATH CYIIHOCTh (PU3UUCCKHUX U
XUMHYECKHX ABICHUH C TOUKH 3pEHHS
ATOMHO-MOJIEKYJISIPHOTO YUCHUSL.

6 KnmaccuumupoBath XUMHIECKHE
peaxiuu (110 YHCITy M COCTaBy pearupy-
FOLIHMX U 00pa3yIoINXCs BEIIECTB).

6 CocTtaBisaTh HOpMyIbl OMHAPHBIX
BEILIECTB 110 BaJICHTHOCTH H OIIPE/IEIIST
BAJICHTHOCTH 110 ()OPMyJIaM BEIIECTB.

6 PaccraBisath k03 UITEHTHI B ypaBHE-
HHSIX XUMHUYECKHX PEaKIui.

6 CiieoBaTh IpaBUIIaM TOJIb30BAHUS
XMMHYECKOH MOCY0i 1 1ab0paToOpHBIM
000pyI0BaHUEM, a TaKKe MPaBUIAM
oOpalleHys ¢ BeIeCTBaMH B COOTBET-
CTBUH C HHCTPYKIUSIMH O BBIITOJIHE-
HUIO JJa00OPATOPHBIX XUMUIECCKUX
OITBITOB.

6 cnonp30BaTh PH BHITIOTHEHUH
y4eOHBIX 331aHHil U B TIpOIecce
HCCIIE0BATEIBCKON EATEIbHOCTH
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IIpumeprl XMMHUYECKUX SIBICHUI
(mpokanuBaHHe METHOH TPOBOJIOKH,
B3aNMOJICHCTBHE MeJa C KHCIIOTOH).
Mopenu aTOMOB U MOJICKYIL.

BbiyucneHusi

— OTHOCUTEIBHOM MOJIEKYJIIPHOU
MaccChl BEIECTB;

— MAaccOBOH J0JIM XUMHUYECKOT'0 JJIEMEH-
Ta 1o GopmyIe CoeTUHECHUS

HaYYHO-IIOMYJISAPHYIO IUTEPATypy
XMMHYECKOTO COJepKaHusl, CIIpa BOU-
HbIE MaTepualbl, pecypcsl HTep HeTa.

6 BoicTpanBaTh pa3BEpHYThIE TUCbMEH-
HBIE U YCTHBIE OTBETHI C OTIOPOH Ha
nH(OpMaIHIo 13 yIeOHUKA U CIIPaBOU-
HBIX MaTepPHaJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3YyYCHHBIN OHATUIHBIN annapat
Kypca XHMHUH

Pazpen

2. BaxxHenwmne npeacTaBUTENU HeopraHnyeckux BewecTs (30 1)

Tema 3. Boaayx. Kucnopoa.

MoHsTMe 06 okcupax
(€Y

Bozgyx — cmech razos. CocraB Bo3ayxa.
Kucnopon — snemeHT u mpocToe Bere-
cTB0. O30H — aJIOTPOIHAS MOAU(HKA-
st Kucrnopoa. Haxoxaenne Kuciaopo-
Jla B Ipupojie, GU3NUCCKHE U XUMHUYIe-
CKHE CBOWCTBA (pEaKIINU OKUCIICHHUS,
ropeHue). Y ciaoBusi BO3HUKHOBEHUS U
npekpanieHus ropenus. [lonsarre

00 okcuzax.

Crnoco0bI TTOJTy4eHH s KHCIIOPO/ia B
71a00paTOPHH M TIPOMBIIIIICHHOCTH.
IIpumenenue xucnopona. Kpyrosopor
KHCJIOpOJia B IPUPO/IE.

TemnoBoii 3 ekt XumMuIeckoi peak-
UM, TIOHSTHE O TEPMOXHUMUIECKOM
ypaBHeHI/IPI, OK30- U DHAOTEPMHUUYCCKUX
peaKnusx.

6 PackpbIBaTh CMBICI U3y4aeMBbIX
TIOHSTUH U IPUMEHSTh STH TOHATHS
IIpU ONIUCAHUM CBOMCTB BEILECTB U UX
TIpeBpalleHu.

6 XapakTepu3oBaTb (ONHMCHIBATb)
COCTaB BO3/yXa, QU3MUECKUE U XH-
MHUECKHE CBOICTBA KHCIOPOAa,
CIIOCOOBI €Tr0 MOTydIeHH s, TPIMEHEHUE
U 3Ha4YEHUE B IIPUPOJIC U )KU3HU
YeJIoBeKa.

6 CpaBHUBATb PEaKLUU TOPEHUS U
MEJUICHHOTO OKHCIICHHSI.

6 CobupaTh MpUOOPHI IS TTOTyICHUS
KUCJIOpOJa (BBITECHEHUEM BOJIBI U
BO3/IyXa).

6 Pacrio3naBarh OMBITHBIM ITYTEM
KHCIIOPO/I.
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Ipooonsicenue maon.

TeMbl,
pacKpbiBalowmne gaHHbIN
pasgen nporpamMmmsbl,
M KONM4YeCcTBO 4acos,
oTBOAUMOE Ha UX n3yvyeHue

OcHoBHoe cofepxaHue

OCHOBHbI€ BUAbl AeATeNbHOCTU
oby4atrowmxcsi

TomnuBo (HedTh, yroyib U METaH).
3arpsi3HEHUE BO3/lyXa, CIOCOOBI €ro
HPEIOTBpAIICHUS. Y CHIICHHE TapHUKO-
BOro s dekra, pazpyiieHre 030HOBOrO
CI10s1.

OemMoHcTpauun

Bsaunmoneiictere hochopa, ceps

1 KeJIe3a ¢ KHCIOPOAOM (BO3MOIKHO
HCIIOIb30BaHKE BUICOOIBITOB).
OnpeneneHue coaepKaHus KUCI0poaa
B BO3/IyXe.

OMBITHI, AEMOHCTPUPYIOIIIE YCIOBHUSI
BO3HHKHOBCHUS U TIPEKPAIICHHS
ropenus, Vcnonb3oBanue
obopynosanue «Touka Poctay

JNlaGopaTopHble u npakTuyeckue
paboTbl

JlabopamopHhulii onvim:

OsHakoMieHre ¢ 00pa3aMi OKCHIIOB.
IIpaxmuuecxas paboma:.

Ne 3. ITonyuenue u codupaHue KMCI0po-
Jla, U3y4EeHUE €ro CBOMCTB.

6 Mcnonp30BaTh XUMUYECKYIO CHMBOJIH-
Ky JUIsl COCTaBJICHUsI (DOPMYJT BEIECTB,
MOJIEKYIAPHBIX ypaBHEHUH XHMHUUe-
CKHX PEaKIHUil ¢ yyacTHeM KHCIOpo/a.

6 OOBSICHATB CYITHOCTh DKOJIOTHYECKHX
mpo0OIieM, CBA3aHHBIX C 3arpsI3HEHUEM
BO3/yXa.

6 CieoBaTh IpaBmIaM 0e30MacHOM pado-
THI B JJaOOPATOPUH IIPU UCTIONb 30BAaHUU
XUMHYECKOH MOCYAbl M 000pyJ0BaHNS,
a TaKke TpaBmiIaM 00paIIeHus ¢
TOPIOYHMH BELIECTBAMH B OBITY.

6 [ImaHupoBaTh U OCYIIECTBIATH HA
MPaKTUKE XUMHYECKHE SKCIIEPUMEHTBI,
MIPOBOUTH HAOMIOAEHHS, eTaTh
BBIBOJIBI IO PE3yJIbTaTaM JKCIIEpH-
MEHTa.

6 Y4acTBOBaTh B COBMECTHOH paboTe
B TpyTIE.

6 cnonp30BaTh PH BHITIOTHEHUH
y4eOHBIX 3aIaHHi U B TIpoIecce
HCCIIeI0BATEIbCKOM NeATeIbHOCTH
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BbiyucneHusi

— MOJ'[eKyJ'[HpHOfI MaccChI KHucCJIiopoaa

M 030Ha Ha OCHOBAHWHU aTOMHOM MacChl
XUMHYCCKOT'O DJICMCHTa

HAY4YHO-IIONYJIIPHYIO JINTEPATypy
XMMUYECKOTO COACPIKaHUs, CIIPaBOY-
HbIE MaTepuaibl, pecypcsl IHTepHeTa.

6 BeicTpauBath pa3BEpPHYThIC IUCHMECHHBIC
1 YCTHBIE OTBETHI C OIIOpOi Ha HHPpOpMa-
LU0 U3 y4eOHMKA U CIIPAaBOYHBIX Mate-
pHanoB, TPaMOTHO HCIONIB30BaTh U3y4YeH-
HBIM MOHATUHHBIN annapar Kypca XMMUU

Tema 4. Bogopona.
MoHsATMe 0 Kncnotax
n consx

(€Y

Bogmopon — smemeHT 1 mpocToe Berie-
cTBO. Haxosxenue B mpupoe, Gpusmye-
CKHE ¥ XMMHUYECKHE CBOWCTBA (Ha
puMepe B3auMOJCHCTBHS C HEMeTallIa-
MU U OKCHIaMH METaJIJIOB), TPUMEHE-
HUE, CIIOCOOBI MOTYIEHHS.

TloHsTHE O KUCIOTAX U COJISX.

HOemoHcTpauun

[Momyuenue, coOMpaHue 1 paco3HaBa-
HHE BOJIOPOJIa.

I'openue Bogopoaa.

BzaumopeiictBrue Bo10poia ¢ OKCHAOM
menu(Il). Mcnonb3ys obopynoBanme
«Touka Pocray

JlabopaTopHble U NpakTUyeckue
paboTbl

JlabopamopHhulii onvim:

B3anmopeiicTBrE KHCIIOT ¢ METAIIAMH.
Tpaxmuueckas paboma:.

Ne 4. ITonyuenue u codupaHue BOAOpOa,
W3y4YCHUE €T0 CBOMCTB.

6 PackpbIBaTh CMBICI H3Y4aeMBbIX TTOHSA-
THH ¥ IPUMEHSTH 3TU MOHSTHUS TIPU
OIIHCAHNH CBOICTB BEIIECTB U UX
TIpeBpalleHu.

6 XapakTepu3oBaTh (OIHCHIBATB)
(u3HIecKre ¥ XUMUYECKUE CBOMCTBA
BOJIOPOJIA, CIIOCOOBI €T0 MOTyqIeHH s,
NIPUMEHEHHE.

6 CobupaTb mprOOP IS MTOTYIECHUS BOJIO-
pona.

6 Mcnonp30BaTh XUMUYECKYIO CHMBO-
JIUKY IJIs1 COCTaBIeHNs (hopMy
BEIIECTB, MOJICKYIISIPHBIX YpaBHEHHH
XHMMH 9eCKHX PEaKNuii ¢ ydacTHeM
BOJIOPOJIA.

6 CriezioBaTh npaBuiiaM 0€30MacHON
paboThI B 1a0OPATOPUU NP UCTIONb-
30BaHUM XUMHUECKOH TTOCY/IBI 1
000pyI0BaHUs, a TAKXKE TIPABUIIAM
oOpamieHus ¢ TOpIOYNMH BEIIECTBAMHI
B OBITY.
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Ipooonsicenue maon.

TeMbl,
pacKpbiBalowmne gaHHbIN
pasgen nporpamMmmsbl,
M KONM4YeCcTBO 4acos,
oTBOAUMOE Ha UX n3yvyeHue

OcHoBHoe cofepxaHue

OCHOBHbI€ BUAbl AeATeNbHOCTU
oby4atrowmxcsi

BbiyucneHusi

— MOJ'[eKyJ'[SIpHOfI MacCChI BEIECTBA HA
OCHOBaHMUHM aTOMHOM MacChl XUMHAYE-
CKHUX D3JICMCHTOB

6 [ImaHupoBaTh M OCYIIECTBIATH HA
MIPAKTUKE XUMUYECKUE YKCIIEPUMEHTBI,
MIPOBOIUTH HAOMIOACHHUS, JeTaTh
BBIBOJIBI 10 PE3YJIbTaTaM KCIIEPHMEHTA.

6 Y4acTBOBaTh B COBMECTHOM paboTe B
Tpymmne

Tema 5. Konu4yecTBeHHbIe
OTHOLUEHUA B XUMUMU
(49)

KonunuectBo Bemecrsa. Monb. Mossip-
Hast Macca. 3akoH ABoraapo. Mosip-
HBIH 00BEM Ta30B. PacuéThl Mo xumuue-
CKHM YpaBHEHHSIM.

OeMoHcTpauus

OGpasiibl BENIECTB KOJIUYECTBOM | MOJIB.

BbiyucneHus

— 00BEMa, KOJIMYECTBa BEIIECTBA I'a3a
0 €r0 M3BECTHOMY KOJIMUYECTBY BEIIe-
CTBa WM 00BEMY;

— 00BEMOB T'a30B 110 YpPaBHEHHUIO
peaKini Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHHH ra30B

6 PacKkpbIBaTh CMBICI H3y4aeMBIX
TIOHATHHA U IPUMEHATH 3TH MTOHATHSA,

a TaKXKe U3yUCHHBIC 3aKOHBI U TCOPUU
JUIS peIieHHs PacuETHBIX 3a71a4.

6 BBIUHMCIIATE MOJIIPHYIO Maccy BELIECTB;
KOJIMYECTBO BEIIECTBa, 00BbEM rasa,
Maccy BEIIECTBA;

6 [IpoBoauTh pacy€Thl MO ypaBHEHUAM
XIUMHYECKUX PeaKIiii: KOJTN9IecTBa,
00BEMa, Macchl BEIeCTBA [0 H3BECTHO-
My KOJIMYECTBY, 00BbEMY, Macce pearcH-
TOB WJIN NPOJYKTOB PEaKIHH.

6 BeicTpauBath pa3BEpHYThIC MUCHMEH-
HBIC M YCTHBIE OTBETHI C ONIOPOI HA MH-
(dopmanmio u3 yueOHUKA U CIIPABOYHBIX
MaTepHAaIOB, TPAMOTHO HCIIOJIE30BATh
M3y4YEeHHBIN TOHATUHHBIN anmapaT
Kypca XHMHUH
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Tema 6. Boga. PactBopbl.
MoHATME 06 ocHOBaHUsAX

(59)

du3nyecKkue CBOMCTBA BOJLI. AHAIN3
W CHHTE3 — METO/Ibl H3YUCHHS COCTaBa
BOJIBI.

XHUMHYECKHUE CBOMCTBA BOJIBI

(peakuuu ¢ MeTamIaMu, OKCHIaMU
METAJIJIOB U HEMETAJIJIOB).

CocraB ocHoBauuii. [lonsarre 06 uHIN-
KaTopax.

Bopa xax pactBoputens. PacTBopsl.
PacTBOprMOCTB BemiecTs B Boze.
HaceliieHHbIe 1 HEHACHIIIEHHBIC
pacTBOpbl. MaccoBast J10J1s1 BEIIECTBA B
pactBope.

Posib pacTBOPOB B IPUPOJIC U B JKU3HH

vesioBeka. KpyroBopoT BoJbl B IpUPOJE.

3arpsi3HeHue NPUPOIHBIX BoA. OxpaHa
U OYUCTKA IPUPOAHBIX BOJI.

OemoHcTpauuun

DJIEKTPOIN3 BOJBL; CHHTE3 BOJIBI;
B3aMMO/ICHCTBYE BOJIBI C METaJUIAMU
(Na, Ca) (BO3MOHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB).

PactBopenue BemecTs ¢ pa3InaHON
PacTBOPUMOCTBIO.

HccnenoBanne pacTBOPOB KHCIIOT U
HIeo4eii ¢ TOMOIIBIO HHITUKATOPOB.

JlabopaTopHble U NpakTUyeckKue
paboTbl

Ipaxmuueckas paboma:

No 5. IlpuroToBneHue pacTBOPOB €
onpeaenéHHON MaccoBOM 101el pac-
TBOPEHHOTO BEIIECTBA.

6 PackpbIBaTh CMBICI H3y4aeMbIX
TIOHSTHI U IPUMEHSTh STH TTIOHATHS
TIPU OTIMCAaHWUN CBOWCTB BEIIECTB M UX
MIPEBPALICHUM.

6 XapakTepu3oBaTh GU3HICCKHE H
XHMHYECKHE CBOMCTBA BOJIBI, €€ POIIb
KaK pacTBOPUTEIS B PUPOTHBIX
TpoLeccax.

6 CoCTaBIIATh yPaBHEHHSI XUMHUUECKUX
peakuuii ¢ yuacTHEM BOJIBI.

6 OOBSICHATH CYITHOCTH YKOJIOTUIECKUX
mpo0IieM, CBSI3aHHBIX C 3arpsA3HEHUEM
MIPUPOTHBIX BOJ, CIIOCOOBI OUHCTKH
BOJIBI OT IIPHIMECEH, MEpHI TI0 OXpaHe
BOJ[ OT 3arPA3HCHUSL.

6 [ImaHupoBaTh U OCYIIECTBISTH HA
MIPAaKTUKE XUMHIECKUE SKCIEPUMEHTEI,
TIPOBOIUTH HAOMIOAEHHUS, JIENaTh BbI-
BOJIBI 110 PE3yNIbTaTaM IKCIIEPUMEHTA.

6 CieoBaTh IpaBmiIaM 0e30TaCHOM
paboThI B TabOpaTOPHUU TIPH UCTIONB30-
BaHWH XUMHYECKOil OCY/IbI M 000pyI0-
BaHUsL.

6 [IpoBOIUTH BBHIUMCIICHHS C TPUMEHEHH-
€M TOHSTHUS «MaccoBasi J0JIsl BELIeCTBA
B pacTBOpE».

6 cnonp30BaTh NPH BHITTIOJTHEHUH
y4eOHBIX 331aHHil U B TIpOIecce
HCCIIEI0BATEIbCKOM NeITeNbHOCTH
Hay4YHO-TIONYJIAPHYIO JIUTEPATYPY
XUMHYECKOTO COJICPIKaHUsI, CIIPaBOY-
HbIe MaTepHalsbl, pecypcsl HTepHeTa.
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Ipooonsicenue maon.

TeMbl,
pacKpbiBalowmne gaHHbIN
pasgen nporpamMmmsbl,
M KONM4YeCcTBO 4acos,
oTBOAUMOE Ha UX n3yvyeHue

OcHoBHoe cofepxaHue

OCHOBHbI€ BUAbl AeATeNbHOCTU
oby4atrowmxcsi

BbilyucneHusi

— C UCIOJIb30BAHMEM IMOHATHS «MacCO-
Bast 10JIsI BEIIECTBA B

pacTBOpE», HCIONB3Ys 000PYIOBaHHE
“Touka PocTax»

6 BeicTpauBath pa3BEpHYTHIC MUCHMCH-
HBIC M YCTHBIE OTBETHI C OTIOPON Ha
MHPOPMAIHIO U3 yIeOHHKA U CIIPABOY-
HBIX MaTepHalioB, IPAMOTHO HUCIOJIB30-
BaTh U3YUEHHBIN TIOHSATUIHBIN anmapar
Kypca XUMHUH

Tema 7. OCHOBHBbI€ Knacchbl
HeopraHU4Yeckux
coeUHEeHUn

(11 9)

Krnaccuduxanms HeopraHmdeckux
COCIMHCHUM.

OKCHIIBI: COCTaB, KIIaCCU(BHUKAIINS
(OCHOBHBIE, KHCIIOTHBIE, aM(OTEPHBIE,
Hecosieo0pa3yromnme), HOMEHKIIaTypa
(MeXIyHapOIHAs U TPUBHATBHAS).
[Tonyuenue u XUMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCH/IOB.

OCHOBaHUS: COCTaB, KJIacCU(PUKAIIHUS,
HOMEHKJIaTypa (MeKIyHapOaHAS H
TpHUBHAIIbHAA), QU3NIECKUE U XUMUYEC-
CKHE CBOWCTBA, CIOCOOBI IOTyUEHHUS.
Kucnotsr: cocras, kiaccudukarus,
HOMEHKIIATypa, GU3NIecKue U XUMHIe-
CKHE CBOWCTBA, CIOCOOBI IOTyUEHHUS.
Psi akTHBHOCTH METAJLIOB.

6 KimaccuduuupoBats n3ydaemolie
BEIICCTBA IO COCTAaBY U CBOMCTBAM.

6 CocTaBisiTh HOPMYIIBI OKCHIIOB,
KHCJIOT, OCHOBAHUI, COJIEH U Ha3bIBATh
WX TI0 MEXTYHAPOJIHOW HOMEHKJIA-
Type.

6 [IporHo3upoBarth CBOICTBA BEILIECTB HA
OCHOBE OOIIMX XMMHYECKHUX CBOWCTB
WM3YYCHHBIX KJIACCOB/TPYIIIT BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSL.

6 CocTaBJIsITh MOJICKYJISIPHBIE YpaBHE-
HUS peaKlnii, MIDTFOCTPUPYIOIINX
XUMUYECKHE CBOMCTBA U CIIOCOOBI
nonyquI/m BCILICCTB l/13ylleHHl>IX
KIIACCOB/TPYIIIL, a TAKXKE MOITBEPKIa-
FOIINX TeHETHYECKYIO B3aHMOCBSI3b
Me)Kle HUMMU.
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Conu (cpeaHue): HOMEHKIATYpa,
CIIOCOOBI MOTYUCHNS, B3aUMOACIHCTBIE
CoJIel ¢ MeTaJIaMH, KHCIIOTaMH,
IIeJI0YaMH ¥ COISIMH.

T'enermueckas CBsI3b MEXy KJIaccaMi
HEOPraHWYECKUX COCMHCHHUIL.

OemMoHcTpauun

OOpa3Ipl HeOPraHWMIECKHUX BEIIECTB
Pa3IMIHBIX KJIACCOB.

BsaumoneiicTBue pacTBopa cepHOi
KHCI0ThI ¢ okenaoM meau(1D).

Peaxuus nefitpanuzanuu.

BriTecHenne oqHOTO MeTamIa IpyruM u3
pacTBOpa coJu.

JNlaGopaTopHble u npakTuyeckue
paboTbl

Jlabopamophvle onvimei.
B3aumopeiicTBrue KUCIOT ¢ MeTallIaMu.
[ony4eHre HepaCTBOPHUMBIX OCHOBAHHUI.
B3anmo ielicTBre HEPaCTBOPUMBIX
OCHOBAHHH € KUCIOTaMH.

Paznoxenue ruapoxcuna meau(1l) mpu
HarpeBaHHU.

Ipaxmuueckas paboma:

Ne 6. PemieHue 3kcriepuMeHTaIbHbIX
3aja4 1o TeMe «OCHOBHBIE KJIACChI
HEOPTaHWYECKUX COCTUHECHUI.

BbiyucneHusi
— [0 ypaBHEHHUAM XUMHUYECKUX PEaKLU

6 [Ipon3BOANTH BHIYUCIECHHS IO ypaBHe-
HUSIM XHMHYECKUX PEaKIHH.

6 [ImaHupoBaTh M OCYIIECTBILITH HA
MIPaKTUKE XUMHYECKHE SKCIIEPUMEHTBI,
MIPOBOUTH HAOIOAEHHUS, 1eTaTh
BBIBOJIBI IO PE3YNIbTAaTaM IKCIIEPUMEHTA.

6 CireoBaTh IpaBmiIaM Ge30macHoON
paboThI B 1abOpaTOPUU MPH UCTIONB30-
BaHUHU XMUMHYIECKOH MOCYABI U 000py10-
BaHMSI.

6 Mcnonp30BaTh MPH BHITTIOTHEHHH
y4eOHBIX 3a/IaHHil U B IIpoIecce
HCCIEA0BATETBCKON JEATEIbHOCTH
HaYYHO-IIOMYJISIPHYIO JIUTEPaTypy
XUMHYECKOTO COJICPIKaHusI, CIIPaBOY-
HBIE MaTepHaisl, pecypcel HTepHeTA.

6 BricTpauBaTh pa3BEPHYTHIC MMCHMEH-
HBIE U YCTHBIE OTBETHI C OTIOPOH Ha
MH(OPMAIHNIO U3 yueOHHUKA U CIIPaBOY-
HBIX MaTePHAIIOB, IPAMOTHO HCIIOJIb30-
BaTh U3yYEHHBIN TOHATUIHBIN anmnapar
Kypca XUMHU
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Ipooonsicenue maon.

TeMbl,
pacKpbiBalowmne gaHHbIN
pasgen nporpamMmmsbl,
M KONM4YeCcTBO 4acos,
oTBOAUMOE Ha UX U3yvyeHue

OcHoBHoOe copepxxaHue

OCHOBHbI€ BUAbl AeATeNbHOCTU
oby4atrowmxcsi

Pazpgen 3. NMepunoaunyveckunit 3akoH u Neprogunyeckasa cuctemMa xummieckux anemeHtoB [1. U. MeHpeneeBa.
CTpoeHue aToMOB.

Xumunyeckas cBsisb. OKUCNUTENIBHO-BOCCTaHOBUTENbHbIE peakumm (15 1)

Tema 8. Nepuogunyeckui
3akoH u lNMepuoaunyeckasn
cucTteMa XMMU4YeCKNX
anemeHToB [1. . MeHgene-
eBa. CTpoeHue atoma (7 u)

TlepBBle TOMBITKH KIacCH(UKALIIH
XUMHYECKHUX 371eMeHTOB. [ToHsaTHe 0
TpyMIAaxX CXOAHBIX 3JTEMEHTOB (IEI04-
HBIC U I1IEJIOYHO3EMEIIbHBIC METAILIBL,
raJoreHbl, HHEPTHBIC Ta3bl).

DJeMEeHTBI, KOTOPBIE 00pa3yroT
amdoTepHbIe OKCH/IBI U THIPOKCHIBI.
Ilepunoauuecknii 3akoH u Ileproan-
YyecKast CHCTeMa XUMHIECKHX HJIEMEHTOB
. U. Menpeneesa. [lepuosl, rpymnisl,
noarpynmnsl. duznyeckuii cMbICI
MOPSIKOBOTO HOMEpA 3JIeMEHTa, HOMe-
POB IepHOAa U IPYIIIIBL.

Crpoenne atoMoB. COCTaB aTOMHBIX
siep. Mzotonel. Dnekrponsl. CTpoeHue
JJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX
20 xumuueckux seMeHToB [lepuoanye-
ckoii cuctemsl [{. 1. Menneneena.
XapaxkTepuCcTHKa XUMHYECKOTO 3IeMeH-
Ta 0 ero noyioxeHuto B [lepuoauueckoit
cucreme /1. 1. Menneneena.

6 PackpbIBaTh CMBICII TIEPUOANIECKOTO
3aKOHa.

6 IToHMMATh CyIIECTBOBAHHUE NEPUOANYEC-
CKOI1 3aBICUMOCTH CBOMCTB XUMHYE-
CKHX DJIEMEHTOB (H3MEHEHHUE PaINyCOB
aTOMOB U AJIEKTPOOTPHIATEIEHOCTH)

U UX COCIMHEHHH OT MOJIOKEHHUS B
TIe PUOJMIECKOI CHCTEME U CTPOCHUS
aroma.

6 YcTaHABIMBATh CBS3b MEXIY MOJI0XKe-
HHEM 3JIEMEHTa B HEPUOANYECKOH
CHCTEME U CTPOCHHEM €ro aroma (CocTaB
¥ 3apsi AApa, o0liee YUCiIo 3IeKTPOHOB
U pacrpe/ieseHne UX MO IIEKTPOHHBIM
CITOSIM).

6 [IporHo3upoBaTh XapakTep N3MEHEHHs
CBOWCTB AJIEMEHTOB M HX COCAUHEHHUIA 110
rpynmam u nepuozaam Ileproauueckoit
CUCTCMBI.

6 XapaKkTepu30BaTh XUMHYECKHE JICMEH-
THI IEPBBIX TPEX MEPUOIOB, KAIHS,
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3nayenue [lepuoauyeckoro 3akoHa

u [lepronuyueckoil cucTeMsl XuMHYe-
CKHUX 3JIEMEHTOB JUIsl Pa3BUTHsI HAYKU U
npaktuku. . . MenneneeB — y4€Hbli,
Mearor ¥ rpakJIaHuH.

HemoHcTpauun

Koporkoneproauas 1 JUIMHHOTIEPHOI-
Hast popmsl [lepronuueckoit cucTeMbl
XuMu4eckux 3ieMenToB J1. . Mennene-
eBa.

O3HakoMIIeHHE ¢ 00pa3iaMi METaJLIOB
U HEMETaIJIOB.

JNlaGopaTopHble u npakTuyeckue
paboTbl

JlabopamopHwiii onvim:
BzaumopeiicTBre ruipokcuaa HuHKa ¢
pacTBOpaMM KHUCJIOT U Liesiouei

KaJbIHs 110 UX MOJI0KeHHIo B [Tepro-
nuyeckoit cucreme J{. Y. Menneneena.

6 CieroBaTh IpaBmIaM 0e30TacHOM pabo-
THI B 7a00OPATOPUU IIPU UCTIOIB30BAHUN
XUMHYECKOH MOCYAbI M 000pYAOBAHHUS.

6 BoicTpanBaTh pa3BEpHYThIE MUCbMEH-
HBIE U YCTHBIE OTBETHI C OTIOPOH Ha
nH(OpMaIHIo 13 yIeOHUKA U CIIPaBOd-
HBIX MaTePHAJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3yYCHHBIN NOHATUNHBIN anmapar
Kypca XHMHH.

6 Mcnonp30BaTh MPH BHITTOTHEHHH
y4eOHBIX 3aJaHUI TEKCTHI yuyeOHUKa,
crpaBouHble Matepuans! (Ilepnognye-
CKYIO CHCTEMY XUMUYECKHX 3JIEMEHTOB
. . Menneneesa, TabIHIly pacTBOPH-
MOCTH KHCJIOT, OCHOBaHUH U cosell B
BOJIC, YIEKTPOXUMHUUECKUIT s
HaIpsHKEHUH METaJLIOB).

6 cnonp30BaTh MPH BBHITTOJITHEHUH
y4eOHBIX 3aJJaHUI U B IIpoIiecce
HCCIe0BATENBCKON eATEIbHOCTH
HaYYHO-TIOMYISIPHYIO JIATEPaTypy
XUMHYECKOTO COJECPKaHUs, CIIPaBOU-
HBIE MaTepHalsl, pecypcsl MHTepHeTa

Tema 9. Xumunyeckas cBA3b.
OKMCNUTENBLHO-BOCCTAHOBU-
TeNbHble peakuuu

(8 1)

DIeKTPOOTPUIATETEHOCTH AaTOMOB
XMMHUYECKUX DIIEMEHTOB.

Xumudeckas cBA3b (MOHHAs, KOBaJICHTHAs
HOJIApHAs M KOBaJICHTHAs HEMOJIIPHAs).

6 PacKkpbIBaTh CMBICI U3y4aeMBbIX
MTOHSITHH.

6 OnpenensaTh BUJ XUMHUECKOM CBS3H
B COE€IMHEHUU.
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Oxonuanue maoi.

TeMbl,
pacKpbiBalowme AaHHbIN
pasgen nporpamMmmsbl,
M KONM4YeCcTBO 4acos,
oTBOAUMOE Ha UX n3yvyeHue

OcHoBHoe cofepxaHue

OCHOBHbI€ BUAbl AeATeNbHOCTU
oby4atrowmxcsi

CreneHb OKUCTICHUS.
OKHCIHUTENBHO-BOCCTAHOBUTEIIBHBIC
peakuuu (OBP). [Ipouecch okucaeHus
U BoccTaHOBIICHNS. OKHUCITUTENHN 1
BOCCTaHOBHTEIIH.

HemoHcTpauun
OKHCITUTEbHO-BOCCTAHOBHUTEIbHBIC
peaKIMu: TOPEHHEe, PEeaKIuH Pa3IoikKe-
HHSI, COSAUHEHHS, C HCIIOI30BaHUEM
obopynoBanust «Touka Pocray

6 OnpenenaTh CTeneHb OKUCICHUS
XHMHYECKOT0 JIEMEeHTa 0 Gopmyie
€r0 COCIMHCHHUS.

6 OrpenensarThb IeMeHT (BEIIeCTBO) —
OKHCITUTEIb U JJIEMEHT (BEIIECTBO) —
BOCCTaHOBHUTEIb.

6 OOBSCHATH CYIIHOCTB ITPOLIECCOB
OKHCIICHUSI M BOCCTAHOBJICHUS.

6 CoCTaBIISITh DJICKTPOHHBIH OaaHc ¢
y4€TOM YHciIa OTAAHHBIX M MIPUHATHIX
JIEKTPOHOB.

6 COCTaBIISITh ypaBHEHHE OKHCIINTEIb-
HO-BOCCTaHOBHTEIIFHON PEaKIINH.

6 Vcronp30BaTh MU BEITTOTHEHUH
y4eOHBIX 3aJaHUI TEKCTHI y4eOHUKa,
CIIPaBOYHBIE MaTepUabl (TIepuoanye-
CKYIO CHCTEMY XHMUYECKUX 3JIEMEHTOB
. 1. Menneneesa, Tabiiily pacTBOpH-
MOCTH KHUCJIOT, OCHOBAaHUH U CoJieil B
BO/JIC, YIEKTPOXUMHUYECKHUN PsiT
HaTpsHKEHUI METAJIIOB)
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9 KINACC

(2 4 B Hegento, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

TeMbl,
packpbiBaloLue AaHHbIN
paszgen nporpammbil,

U KONMYeCTBO YacoB,
OTBOAMMOE Ha UX U3yvyeHue

OcHoBHoOe cogepXxaHue

OCHOBHbIe BUAbI AeATeNIbHOCTU
oby4arowmxcs

Paspen 1. BewecTBo U xumMn4veckue peakumm (17 1)

MoBTOpEeHue u yrnyéneHue
3HaHMW OCHOBHLIX pa3fenos
Kypca 8 knacca

(59)

IIepuoauueckuii 3akos. [lepuoanyeckas
CHCTEMa XUMHUIECKHX SJIEMEHTOB

1. . MengeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB
XMMHYECKHUX JJIEMEHTOB HEPBBIX TPEX
MEePHOJIOB, KA, KaJIbLHI U UX
COEIAMHEHUH B COOTBETCTBUU C MOJI0XKE-
HHEM DJIEMEHTOB B IIEPHOIUUECKON
CHCTEME U CTPOCHHEM HX aTOMOB.
Knaccnduxarms 1 HoMeHKIaTypa
HEOPraHWYECKHX BELIeCTB (MEXIyHa-
poaHast ¥ TpUBHAIbHAS ). X UMUYECKHE
CBOIfCTBa BEIIECTB, OTHOCSIINXCS K
Pa3IMYHBIM KJIaCCaM HEOPraHHYECKUX
COCTMHEHNH, NX TeHETHUECKast CBSI3b
HEOPraHWIECKHX BEIECTB.

CrpoeHne BelecTBa: BH/bI XUMHIECKON
CBA3U U TUIIBI KPUCTATUIMYECKUX pemé-
TOK. 3aBUCHMOCTb CBOMCTB BEIIECTB OT
UX CTPOCHHSI.

6 XapakTepu30BaTb XMMUUECKHE
3JIEMEHTBI IIEPBBIX TPEX IEPHOIO0B,
KaJIMs U KaJbLUs 110 UX MOJOXKECHUIO
B [lepuoaunueckoii cucreme /1. 1. Men-
JeneeBa.

6 KimaccuduumpoBath 1 Ha3bIBaTh
HEOPraHN4ecKUe BEeIeCTBA 3yUEHHBIX
KJIaCCOB.

6 OnuceIBaTh 00IME XUMUYECKUE
CBOIICTBA BEIIECTB PA3IMIHBIX KIac-
COB, MOATBEPXKJaTh CBOMCTBA IPHUMEpPa-
MH MOJIEKYISIPHBIX YpaBHEHHUI XMMH-
YECKUX PEeaKIUi.

6 OnpenensaTh BUJ XUMUYECKON CBSI3U U
THUII KPUCTAJUINYECKON PerETKI
BEILIECTBA.

6 [IporHO3MpOBaTH CBOICTBA BELIECTB B
3aBUCHUMOCTH OT UX CTPOCHUS.

6 BeicTpauBath pa3BEpHYTHIC MUCHMEH-
HBI€ U YCTHBIC OTBETEI C Ol'lOpOl\;I Ha
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Ipooonsicenue maon.

TeMbl,
pacKpbiBalowmne gaHHbIN
pasgen nporpamMmmsbl,

M KONM4YeCcTBO 4acos,
oTBOAUMOE Ha UX n3yvyeHue

OcHoBHoe cofepxaHue

OCHOBHbI€ BUAbl AeATeNbHOCTU
oby4atrowmxcsi

OemMoHcTpauun

1. Mopenu KpUCTaIIMYECKUX PEIIETOK
HEOPTraHWYECKUX BEIECTB.

2. KopotkomneproiHasi ¥ JJIMHHOIIEPUO-
Has popmbl [Teproiaeckoil cuCTeMBI
xuMuyeckux 3nemenToB J1. . Mennerne-
eBa

nHpopMaImIo 13 yueOHNKa U CIIPaBOY-
HBIX MaTepHasoB, TPAMOTHO HCHONb30-
BATh U3yYEHHBIN TIOHATUIHBIN annapar
Kypca XHMHH.

6 cnonp30BaTh PH BHITOJTHEHUH
y4eOHBIX 3aJaHU U B IIpoIecce
HCCIIEJOBATEIBCKON JeATENbHOCTU
HaY4YHO-IIOMYJISIPHYIO JIUTEPaTypy
XUMHYECKOTO COJEPKaHUs, CIIPaBOU-
HBIE MaTepHabl, pecypckl IHTepHEeTA

Tema 1. OCHOBHbIE 3aKOHO-
MEepPHOCTU XMMU4YeCKUX
peakuumn

(49)

Krnaccudukanus XuMHIECKAX peaKIuii
MO PA3IMYHBIM MPU3HAKAM (110 YHCTY U
COCTaBY YYaCTBYIOIIUX B PEAKIIMU
BEIIIECTB, 110 TEIIOBOMY 3 (deKTy, 1Mo
W3MCHEHUIO CTETICHEH OKUCIICHHS
XUMHYECKUX 3JICMEHTOB, 110 00paTHMO-
CTH, TI0 YYACTHIO KaTaJIu3aTopa).

DK30- U DHJIOTEPMHUUYECKUE PEAKIIIH,
TepMOXI/IMH'-leCKI/Ie ypaBHeHm{. nOHS[-
THE 0 CKOPOCTH XHMHUYECKON PEaKIIHu.
IloHsATHE O TOMOTEHHBIX ¥ T€TEPOTCHHBIX
peaknusx. [Torstue 06 06paTUMBIX

6 PackpbIBaTh CMBICI H3yJaeMBIX
HOHSTHH ¥ IPUMEHSTh ITU MOHSTUS
HPY ONUCAHNUH CBOKMCTB BEILECTB M X
TpeBpalieHn.

6 KimaccuduiupoBath XUMHIECKHE
PEaKIMH [0 Pa3INYHbIM NTPU3HAKAM.

6 Y cTaHaBIMBATh 3aBUCHMOCTH CKOPOCTH
XUMHYECKOH PEaKIMU OT Pa3INIHbIX
(haxTopoB.

6 IIporuo3npoBaTh BO3MOXKHOCTH
MIPOTEKAHUsI XUMUYECKHUX IpeBpare-
HUH B pa3IMYHBIX YCIOBHUSAX.
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Y HEOOPATHMBIX XHMHUECKUX PEaKI[H-
ax. [IoHATHE 0 XUMHIECKOM paBHOBE-
cur. OakTOPEI, BIMAIONINE Ha CKOPOCTD
XUMUYECKOH PEaKIHu U MOJNOKEHUE
XHMHYECKOTO PAaBHOBECHSL.
OKHCIHUTENBHO-BOCCTAHOBUTEIIBHBIC
peaxuunu (3MEeKTPOHHBIN OaaHC OKUCIIHU-
TENILHO-BOCCTAHOBUTEILHOM PEaKIny).

HemoHcTpauun

1. 3aBUCHMOCTD CKOPOCTH XUMHUYECKON
peaKLu OT Pa3InYHbIX (HaKTOPOB.

2. BozjeiicTBre KaTanu3aTtopa Ha
CKOPOCTh XUMHYECKOH PEaKIiH.

3. [Ipumepsl HeOOpaTHMBIX U 00paTH-
MBIX peakluii.

4. CmerieHre paBHOBECHSI XUMHYIECKOM
peakiun.

BbiyucneHusi

— KOJIM4YECTBA BCIICCTBA, 06’LéMa u
MaccChl p€ar€HTOB WX NPOJAYKTOB 11O
YpaBHEHUAM XUMHUYCCKUX peakuniﬁl

6 OnpenensaTh OKUCIUTENIb U BOCCTaHO-
sutens B OBP.

6 CoCTaBIIsITh DJIEKTPOHHEIH OanaHc
peakImu.

6 [Ipon3BOANTD BBIUUCIECHHS 110 XUMHYE-
CKHM YPaBHEHHUSIM.

6 BoicTpanBaTh pa3BEpHYThIE TUCbMEH-
HBIC U YCTHBIC OTBETHI C OIIOPOH Ha
nHpopMaIuIo 13 yaeOHUKa U CIPaBoY-
HBIX MaTepHUaIoOB, IPaMOTHO UCIIOJIB30-
BaTh U3yYCHHBIH OHATUIHBIN anmnapat
Kypca XHMHH.

6 Mcnonp30BaTh MPH BHITTIOTHEHHH
y4eOHBIX 3aJJaHU U B IIpoIiecce
HCCIEA0BATENBCKON JEATEIbHOCTH
HaYYHO-TIOMYISPHYIO IUTEPaTypy
XMMUUYECKOTO COEPKaHUs, CIIPaBOY-
HblE MaTepHasbl, pecypcsl MuTepHeTa

Tema 2. AnekTponuTuyeckas
auccounauma. Xmmuyeckue
peakuum B pacTBopax

(8 1)

Teopust 27€KTPOIUTHUECKON JUccoIra-
LUUU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, aHnoHBI. MexaHu3M JUcCco-
[IAIIMY BEIIECTB C Pa3IMYHbIMU
BUAMH XUMHYeCKOM cBa3K. CTerneHn
nucconuanyn. CUIbHBIE U cIa0bIe
AIIEKTPOIHUTHL.

6 PacKpbIBaTh CMBICIT H3y4aeMBIX
MOHATHH, & TAKXKE CMBICI TEOPUU
9JIEKTPOJIUTHUECKOM JUCCOIMALINH.

6 OOBSICHATH MPUYHHBI JJICKTPOTIPOBO/I-
HOCTH BOJIHBIX PACTBOPOB.

6 CoCTaBIIAITh YPAaBHEHUS TUCCOLUAIINN
KHUCJIOT, IIEJIOUEH U COJICH, ITOTHbIC
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Ipooonsicenue maon.

TeMbl,
pacKpbiBarowwme AaHHbIN
pasgen nporpamMmmsbl,
M KONM4YeCcTBO 4acos,
oTBOAUMOE Ha UX n3yvyeHue

OcHoBHoe cofepxaHue

OCHOBHbI€ BUAbl AeATeNbHOCTU
oby4atrowmxcsi

Peakiun noHHOTO OOMEHA, YCIOBUS HX
npoTekanus. MloHHbIe ypaBHEHHS
peaxiuii.

XUMHYECKHE CBOMCTBA KUCIOT, OCHOBA-
HUIA ¥ COJICH B CBETE MPECTABICHUI 00
JIEKTPOIUTHYECKON aucconuamun. Cpena
pactBopa. [Tonsarue o rugponuse conei.
KauecTBeHHbIE peakiuy Ha KaTHOHBI

1 aHUOHBIL.

HemoHcTpauun

DneKTpudecKas MpoOBOAUMOCTb PacTBO-
POB BELIECTB; IBUKCHUE NOHOB B 3JICK-
TPUYECKOM II0JIC.

OMBITHI, WILTIOCTPUPYIONIHE TPU3HAKH
NPOTEKAHWs PeaKliii HOHHOTO OOMeHa.
OMBITHI 10 OINPEACICHHUIO CPEIbI B
pacTBopax colei (XIopuaa HaTpus,
Kap60HaTa HaTpHUs, XJIOPUIA IIUHKA).

JlabopaTopHbIe U NpakTUyeckKme
paboTbl

Jlabopamopmwiii onvim:

Peaxunu nonHoro o6MeHa B pacTBOpax
ANMEKTPONUTOB: cynbdara meau(1l)

1 COKpanIEHHbIC HOHHbIC YPaBHEHHS
XUMHYECKHX PEeaKIUii HOHHOTO
oOMeHa.

6 [ImaHupoBaTh M OCYIIECTBILITH Ha
MIPAKTHKE XUMHYECKUE SKCIIEPUMEHTEI,
MIPOBOIUTH HAOMIOAEHHUS, JeTaTh
BBIBOJIBI 10 Pe3yJIbTaTaM 3KCIIePUMEH-
Ta.

6 CienoBaTh IpaBuiIaM 0e30MacHOM
paboThI B TaOOPAaTOPUH TIPH HCIIOJIB30-
BaHWH XUMHUYECKOil OCY/IBI M 000pyI0-
BaHMSI.

6 [IpOM3BOANTD BHIYUCIICHHS 110 XUMHYE-
CKHMM YpaBHEHHSIM.

6 BoicTpauBaTh pa3BEpHYThIE TUCHMEH-
HBIE U YCTHBIE OTBETHI C OTIOPOH Ha
MH(OPMAIHMIO U3 yueOHHUKA U CIIPaBOY-
HBIX MaTePHAJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3yYEHHBIN TOHATUIHBIN anmapar
Kypca XUMHUHU.

6 cnonp30BaTh IPH BHITIOJTHEHUH
y4eOHBIX 3aIaHHi U B TIpoIecce
HCCIIeI0BATEIbCKOM NeATeIbHOCTH
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u ménoun, kapOboHata HaTPUS U COJISI-
HOM KHMCJIOTBI, peakliysl HeNTpan3aunuu
MEX1y TUIPOKCHIOM KaJlHsl M COISHOM
KHCJIOTOM.

IIpaxmuueckas paboma:

Ne 1. Pemenue skCriepuMEHTaIbHbIX
3a/1a4 1O TeMe.

BbiyucneHusi
— 110 YPaBHEHUSIM XUMUYECKUX PEeaKLUi

HayYHO-IIOMYJISIPHYIO JIUTEPaTypy
XUMHYECKOTO COJEPKaHUs, CIIPaBOy-
HBIE MaTepHasl, pecypcel IHTepHeTa

Paspen 2. Hemetannbl n ux coeanHeHus (24 1)

Tema 3. O6wan xapakTepu-
CTUKa XMMUYECKUX INeMeH-
ToB VIIA-rpynnbl. FanoreHbl
(49

OO1mast XapaKTepHUCTHKa T'aJlOTeHOB.
OCOOEHHOCTH CTPOCHHUS AaTOMOB THX
JJIEMEHTOB, XapaKTepHbIE U HUX
creneHu okucienus. CTpoeHue u
(u3MYecKe CBOWCTBA MPOCTHIX Be-
IIECTB — TaJIOT€HOB. XMMHYECKHUE
CBOIfcTBa Ha MpUMepe Xjopa (B3anmo-
JIeicTBHE ¢ MeTaJulaMH, HEMETaJJIaMH,
uresiouamu). Xsnoposoopoi. CossiHast
KHCIJIOTa, XUMHUYECKHE CBOUCTBA,
MoJy4eHue, npuMeHenne. KadecTBeH-
HBIE PEaKINU Ha TAIIOTCHUA-UOHBI.
JleiicTBHe X10pa 1 XJIOPOBOJIOPOIA HA
opraHu3M uesioBeka. Baxxneimue
XJIOPUJIBI ¥ UX HAXOXKJICHHUE B IPHUPOJIC.

[OemMoHcTpauun
BueoMaTepuabl: ralOreHbl U UX
COEIUHEHHUS.

O0pasibl XJIOPHIIOB.

6 OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB HEMETAJIOB U MX
COCAMHEHUH B Mpeeax MaJbIX IepUo-
JIOB W TIaBHBIX oArpymnm [lepuoanyde-
CKOW CUCTEMbI XUMUYECKUX 3JIEMCHTOB
C y4€TOM CTPOEHUS UX aTOMOB.

6 XapakTepu30BaTh HU3NIECKHE U XH-
MHYECKHE CBOWCTBA MPOCTHIX BEIIECTB
raJIoreHoB (Ha MpUMepe XJIopa) U
CJIOKHBIX BEIIECTB (XJIOPOBOAOPOA,
XJIOpHJIAa HATPHSI), CTOCOOBI UX MOJTyde-
HUSl, IPUMECHEHHE U 3HaYCHHUE B
MIPHUPOIE U KU3HU YEIOBEKa.

6 OrnpenensaTh rajloreHu 1-MOHbI B
pacTBope.

6 [LmaHrpOoBaTh U OCYIIECTBIATH Ha
MPAKTUKE XMMUYECKUE SKCIICPHIMEHTEI,
MPOBONTE HAOJFOICHHS, 1C/IaTh
BBIBOJIBI 10 pe3yJIbTaTaM 3KCIIEPU MEHTA.
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Ipooonsicenue maon.

Tembl,
pacKpbiBalowmne gaHHbIN
pasgen nporpamMmmsbl,

M KONM4YeCcTBO 4acos,
oTBOAUMOE Ha UX n3yvyeHue

OcHoBHoe cofepxaHue

OCHOBHbI€ BUAbl AeATeNbHOCTU
oby4atrowmxcsi

JNlaGopaTopHble u npakTuyeckue
paboTbl

Jlabopamopmwiii onvim:
Pacno3naBanue XJI0pHI-HOHOB.
Ipaxmuueckas paboma:

No 2. TlonydeHue CONsTHON KUCIIOTHI,
n3ydeHue e€ CBOMCTB.

BblyucneHus

— M0 ypaBHCHHUSM XUMHYECCKHUX PEaK-
1WA, €CJIM OJTMH U3 PEarcHTOB JaH B
M30BITKE;

— 00BEMOB Ta30B 110 yPaBHEHHIO
peaKknuy Ha OCHOBE 3aKOHA 00bEMHBIX
OTHOIIEHHH ra3oB

6 CienoBaTh IpaBmIaM 0e30MacHOM pado-
THI B JJaOOPaTOPHUU MTPU UCIIOIH30BAHUH
XUMHYECKOH MOCYAbl M 000pyJ0BaHUSL.

6 BoicTpauBaTh pa3BEpHYThIE TUCHMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHPOPMAIHIO U3 yIeOHHKA U CIIPABOY-
HBIX MaTePHAJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3yYEHHBIN TIOHATUIHBIN anmapar
Kypca XHMHH.

6 Mcnonp30BaTh MPH BHITTOTHEHHH
y4eOHBIX 33/IaHHIl U B IIpoIecce
HCCIe0BATENBCKON eATEIbHOCTH
Hay4YHO-TIONYJISIPHYIO JINTEPATYpy
XUMHYECKOTO COJECPKaHUs, CIIPaBOU-
HBIe MaTepHalsl, pecypcsl MHTepHeTa

Tema 4. O6wan xapakrepu-
CTUKa XMMMUYECKUX 3rieMeH-
ToB VIA-rpynnbl. Cepa u eé
coeauHeHuA (5 u)

OO0m1as XapaKTepHCTHKA 3JIEMEHTOB
VIA-rpymmbl. OcOGEHHOCTH CTPOCHUS
aTOMOB ITHUX JJIEMEHTOB, XapaKTepHbIE
Ul HUX cTeneHH okucieHus. CTpoeHue
" (pu3mgeckue CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIIOPOJa U CEPHI.
AmIOTponHBIe MOAN(DHUKAIIMN KHCIOPO-
Jla U cepbl. XUMUYECKUE CBOMCTBA CEpBbI.
CepoBonopoJ, cTpoenue, puznuecKue

6 OOBSCHATH 001 3AKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VIA-Tpynmsl 1 MX COeTUHEHHUI
C y4€TOM CTPOEHUS UX AaTOMOB.

6 XapakTepu3oBaTh(puznueckue
1 XUMUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA Cephl U €€ COCTMHEHUIN
(cepoBOOpOZA, OKCHIIOB CEPHI, CEPHON
KHUCJIOTHI, Cylb()aToB), CHOCOOBI HX




1900l 6—8 "BNINNX

Ly

U XUMHYecKHe cBOcTBa. OKCHIBI Cephl
KaK [PECTaBUTEIN KUCIOTHBIX OKCH-
noB. CepHas kucnora, puzndyeckue

U XMMHYECKHe CBOMCTBa (00IIHe Kak
HPEICTaBUTENS KJIAcca KUCIIOT M CIeLH-
(uueckue), pUMEHEHHE.

XUMIYECKHe PEeaKIHH, JISKAIIHe B 0C-
HOBE NPOMBILICHHOTO Cr10co0a noiryye-
HMS CEPHOM KUCIIOTHL. ANnaparsl 1
MPOTEKAIOIINE B HUX MIPOLIECCH (Ha IPH-
Mepe NPOU3BOJCTBA CEPHOI KUCIIOTHI).
Counu cepHOIt KHCIIOTbI, Ka4eCTBEHHAs
peaxiys Ha CyIb(dar-HoH.

Haxoxxenue cepbl 1 € coeTuHeHni

B IpUpoie. XUMHYECKOE 3arpsi3HCHUE
OKpYXKarollieil cpelibl COeIMHEHUAMU
cepbl (KHCIIOTHBIE 0K/, 3aTpSI3HEHUE
BO3/IyXa U BOZOEMOB), CIIOCOOBI €T0
HPEIOTBPAIICHHUS.

HOemoHcTpauun

Komnexkunu (Buneomarepuaisl): cepa
U €€ COeIMHEHHUS.

OOyrimBaHue caxapa MoJ| 1eHCTBUEM
KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI.

JlaGopaTopHble u npakTuyeckue
paboTbl

Jlabopamopnvie onvimoi:
OOHapyxeHue Cynb(paT-nOHOB.
BsanmoneiicTBre pa3zbaBieHHON CEpHOI
KHCJIOTHI C ITTHKOM.

TIOJTy4eHUsI, IPIMEHEHNE 1 3HAUCHUE
B IIPUPOJE U KU3HH YEJIOBEKA.

6 OnpenernsiTe HaIMINE Cyab(aT-HOHOB
B pacTBOpe.

6 OOBSICHATH CYIIHOCTh KOJIOTHIECKHX
mpo06JieM, CBA3aHHBIX C IepepadoTKOit
COEIMHEHUH CEpBI.

6 [ImaHupoBaTh W OCYIIECTBILIT HA
MIPAKTHKE XUMHYIECKUE SKCIIEPHMEHTEI,
IIPOBOANTH HAOIIOCHHUS, 1eTIaTh
BBIBOJIBI 110 PE3YJIbTATAM IKCIEPUMEHTA.

6 CieroBaTh IpaBuiiaM 0e30MacHoO
paboThI B 1abOpaTOPHUU MPH UCTIONB30-
BaHUM XMMHYECKOU MOCY/BI U 060py0-
BaHMSI.

6 IIpON3BOANTH BBIYUCIICHUS 10 XUMHUYC-
CKHUM YPaBHCHUSIM.

6 cnonp30BaTh MPH BBHITTOJITHEHUH
y4eOHBIX 3a1aHHI TeKCTHI yueOHHKa,
cripaBouHble MaTepuassl ([Tepuonde-
CKYIO CHCTEMY XUMUYECKHX DJIEMEHTOB
. 1. Menneneesa, Tabiiily pacTBOpH-
MOCTH KHCIIOT, OCHOBAHHI U COJICH
B BOJIE, DJICKTPOXUMHYECKHUH ST
HaIpsHKEHUH METaJLIOB).

6 Vcrionp30Bath MpH BBITOIHEHUH y4eO-
HBIX 3a/IaHUH U B TIPOIECCE UCCIIEA0BA-
TENbCKOU JACATECIIbBHOCTU HAYYHO-IIOITY~
JSIPHYIO JIUTEPaTypy XUMHYECKOTO
CoJieprKaHMs, CIPABOYHbIC MaTEPHAIB,
pecypcsl MutepHera
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Ipooonsicenue maon.

Tembl,
pacKpbiBalowmne gaHHbIN
pasgen nporpamMmmsbl,

M KONM4YeCcTBO 4acos,
oTBOAUMOE Ha UX n3yvyeHue

OcHoBHoe cofepxaHue

OCHOBHbI€ BUAbl AeATeNbHOCTU
oby4atrowmxcsi

BbiyucneHusi

— II0 YpPaBHCHUAM XUMHUHYECCKUX peaKHHﬁ;
— MacCOBOH JIOJIM BBIXOJIA MPOJIYKTa
peakuuu

Tema 5. O6Lias xapaKkTepu-
CTUKa XMMUYECKUX NeMeH-
To0B VA-rpynnsl. A30T,
cocdop u nx coeguHeHus
(74)

OOmmast XapaKTepHUCTHKa DIIEMEHTOB
VA-rpynisl. OCOO€HHOCTH CTPOSHHS
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIC
JUISL HUX CTETICHU OKHCIJICHUSI.

A30T, pacnpocTpaHEeHHe B TIPHPOJIE,
(usnyecKre ¥ XUMUYECKHEe CBONCTBA.
KpyroBopoT a3ora B mpupo/e.
AMMHaK, ero Gpu3ndeckne U XUMHIe-
CKH€ CBOWCTBA, NOJyYEeHHE U IIPHMEHe-
aue. Conmu aMMOHUS, UX (DPU3UIECKIE

U XMMHYECKHe CBOMCTBA, MPUMEHEHHE.
KauecTBenHast peakuust Ha HOHBI
AMMOHWSI.

AsoTHas kucnoTa, e€ puznueckue

1 XUMHAYECKUe CBOMCTBa (00IINe Kak
IpeCTaBUTENIs Kilacca KUCIOT U
cnenuduueckne). Mcrnons3zopanue
HHUTPATOB U COJICi aMMOHHSI B Ka4eCTBE
MHHEpaJIbHBIX yIOOpeHuil.

6 OOBSCHATH O0IIHEe 3aKOHOMEPHOCTH B
HN3MEHEHUH CBOMCTB 3JIEMEHTOB
VA-rpynmsl 1 uX COeIUHEeHUil ¢ yuérom
CTPOCHUSI X aTOMOB.

6 XapakTepu3oBaTh HU3HUECCKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIEeCTB a30Ta U (ocdopa 1 X coeJu-
HEHHH (aMMHaKa, coJieil aMMOHHS,
A30THOH KHCIIOTHI, HATPATOB, OKCHJIA
dochopa(V) u GochopHOii KHCTOTHI,
(ochaToB), CIIOCOOBI NX TOTYyYCHHS,
NpUMEHEHHE U 3HaYCHHE B IIPHPOJIe
Y )KM3HH YeJIOBeKa.

6 OrnpeensiTh HOHbI aMMOHHUS U (oc-
(aT-HOHBI B pacTBOpE.

6 OOBACHATH CYIIHOCTB DKOJIOTUYECKUX
mpo06JIeM, CBSI3aHHBIX C HAXOXKACHHEM
coeMHeHu# a3ota u ¢ocdopa B
OKpY’Karomiei cpeze.




1900l 6—8 "BNINNX

6v

XuMnaeckoe 3arps3HeHHe OKpYyKaro-
el cpejibl COeJMHEHUAMH a30Ta
(KHMCIIOTHBIE TOXKIH, 3arpsi3HEHUE BO3Y-
Xa, MOYBBI U BOJIOEMOB).

Dochop, amToTpoITHEIE MOIH(DUKAIH
¢docdopa, puznueckre U XUMHUIECKUE
CBOHCTBA.

Oxcun pocdopa(V) u pochoprast
KUCJIOTa, QU3MUECKUE I XUMHIECKHE
CBOIcTBa, nonydeHue. KauectBennas
peakuus Ha Gocdar-HoHbI.
HcnonszoBanue pocdaros B kauecTBe
MHUHEPATBHBIX YI0OpeHMid. 3arpsi3sHeHNE
HPUPOJHBIX BOT0EMOB (ochaTtamu.

OemMoHcTpauun

Komnexuuu: gpocdop n ux coequHeHus.
BsaumoneiicTBre KOHIIEHTPUPOBAHHON
A30THOM KUCIIOTBI C MEJIBIO.

JNlaGopaTopHble u npakTuyeckue
paboTbl

Jlabopamopnvie onvimui:

1. BzaumopeiicTBue cojieii aMMOHUS

¢ WEN0YbIO.

2. O3HakomIIeHHE ¢ 00pa3IaMH a30THBIX
1 GOCHOPHBIX yIO0OpEHHH.
Tpaxmuueckas paboma:

Ne 3. [TonyueHue aMMuaKa, U3y4eHue
€ro CBOMWCTB.

BbiyucneHusi
— 110 ypaBHeHl/IflM XUMHUYECKUX peaK-
ui

6 [ImaHupoBaTh M OCYIIECTBILITH HA
MPAKTUKE XUMHIECKHE SKCIIEPUMEHTEI,
IIPOBOJUTE HAOMIOACHHS, IeTaTh
BBIBOIBI IO PE3YNbTAaTaM KCIEPU-
MEHTAa.

6 CieoBaTh IpaBuiIaM 0e30IMacHOM
paboTHI B 1aOOPaTOPUH IIPH MCHIONIB30-
BaHUH XUMHUYECKOH MOCY/BI 1 000pyI0-
BaHMSI.

6 [Ipon3BOANTD BHIYUCICHHS 110 XUMHIE-
CKHM YpaBHEHHSIM.

6 Mcnonp30BaTh MPH BHITTIOTHEHHH
YUeOHBIX 38JJaHUI TEKCThI yucOHHUKA,
CTPaBOYHbIE MaTepUaIb (IEPUOUIC-
CKYIO CHCTEMY XUMHUYECKHX DJIEMEHTOB
J1. 1. MenneneeBa, Tabnuity pacTBOpH-
MOCTH KHCIIOT, OCHOBAHHH M COJICH B
BOJIC, YIEKTPOXUMUIECKHI P
HaNpsDKEHHHA METaJUIOB).

6 cnonp30BaTh MPH BBHITTOJTHEHUH
y4eOHBIX 3aJJaHUH U B TIpoIecce
HCCIIe/I0BAaTEIbCKOM e TeTbHOCTH
HAayYHO-TIOMYISIPHYIO JTUTEPATYPY
XUMHYECKOTO COAEPIKAHHS, CIPaBOY-
HBIE MaTepHansl, pecypcsl IHTepHeTa
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Ipooonsicenue maon.

Tembl
pacKpbiBalowmne gaHHbIN
pasgen nporpammebl,
M KONM4YeCcTBO 4acos,
OTBOAMMOE Ha UX Uly4vyeHue

OcHoBHoe cofepxaHue

OCHOBHbI€ BUAbl AeATeNbHOCTU
oby4atrowmxcsi

Tema 6. Obwwan xapakTepuc-
TUKa XMMMYECKNX IreMeH-
ToB IVA-rpynnbl.

Yrnepoa v KpeMHUIA U nX
coenHeHusA

(81)

VYriepon, alutoTponHeie MoguduKa-
LI1H, PaCIPOCTPAHEHHUE B IPUPO/IE,
(hu3HuUecKue U XUMUYECKUE CBOMCTBA.
Ancop6uus. Kpyrosoport yriepoaa

B TIPUPO/IE.

OKcuIbl yriaepoaa, ux pusndeckue

1 XUMHYECKHUE CBOMCTBA, NX JCHCTBUE
HAa YKHBBIC OPTaHU3MBI, TOJTYICHHEC

U IIPUMEHEHHe. DKOJIOrn4eckue mnpooie-
MBI, CBSI3aHHBIE C OKCHJIOM YyTJIEpO-
na(IV); runotesa rio6aabHOTO MOTETIIe-
HUSI KITMMAaTa; TapHUKOBBIN 3D DEKT.
VronabHast KHCIIOTa U €€ COJIH, UX
(hu3MUecKre U XMMUYECKHE CBOUCTBA,
MoJy4eHue u mpumeHenne. Kauectsen-
Hasl peakius Ha KapOOHAT-NOHBL.
Hcnonb3oBanne kapOOHATOB B OBITY,
MEIUIIMHE, TPOMBIIUICHHOCTH, CeJlb-
CKOM XO3SIHCTBe.

IlepBoHavanbHBIEC TOHTHS 00 OpraHH-
YEeCKUX BEIECTBAX KaK O COCTUHCHUIX
yriepo/ia: 0COOEHHOCTH COCTaBa U
crpoenust. [lonsTre 0 OMOIOTHIECKH
Ba)KHBIX BEIIECTBAX: KUPAX, OeNKax,

6 OOBACHITH 00IINE 3aKOHOMEPHOCTH
B M3MEHEHUHU CBONCTB 3JIECMEHTOB
IVA-rpynms! 1 ux coequHeHui ¢ yué-
TOM CTPOEHUS UX aTOMOB.

6 XapakTepu3oBaTh (HU3NIECKHIEC
1 XUMHYECKHE CBOICTBA MPOCTHIX
BEIICCTB yIJIepoaa M KPEMHUS U HX
coeIMHEeHUH (OKCUIOB Yriaepoa,
YTOJBHOM KUCIIOTHI, KApOOHATOB,
OKCHIa KPEeMHHUsI, KpeMHHEBOH KUCIIO-
ThI, CHJIMKATOB), CIIOCOOBI UX MOJyYe-
HUsI, IPUMCHCHUE U 3HAUCHHE B
MIPHUPOIE U KU3HU YEIOBEKa.

6 Omnpenensatb kapOoHaT- ¥ CUIIMKAT-
WOHBI B pacTBOpE.

6 OOBSICHATH CYITHOCTh YKOJIOTHUECKHIX
pobIIeM, CBSI3aHHBIX C HAXOXKICHUEM
YTJIEKUCIIOTO ra3a B OKpyKarolien
cperne.

6 MimmrocTpupoBaTh B3aUMOCBSI3b
HEOPTraHMYECKUX COSANHEHUH yriaepoa
W OPTaHUYECKUX BEIIECTB.

6 [LnanupoBaTh U OCYILECTBIIATH Ha
MPAKTUKE XMMUYECKUE SKCIICPHIMEHTEI,
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yrieBojax. MarepHanbHOE eTHHCTBO
OpPTraHNYeCcKUX ¥ HEOPTaHUIECKHX
COCAMHCHUI.

Kpemunii, ero ¢puzndeckne n XuMude-
CKH€ CBOWCTBA, MOIydeHHE U TIPHIMEHE-
HHE B DJIEKTPOHUKE.

CoennHeHHs KPEMHUS B IIPHPOJIE.
Oo0urre mpencTaBIcHUs 00 OKCUIC
kpeMHUS(IV) 11 KpeMHUEBOIt KHCITOTE.
CHIIMKAaTHI, UX UCIIOJIb30BaHME B OBITY,
MEHIIHE, TPOMBIIUICHHOCTH. Bax-
HEWINe CTPOUTENIbHBIC MaTepUaIbL:
KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
Kene300eToH. [IpoGiembr 6e30macHoro
UCIIOJIb30BAaHMS CTPOUTEIIBHBIX MaTe-
pHAIIOB B TOBCETHEBHOI XKN3HH.

OemMoHcTpauun

Mopenu KpuCTaluIMYeCKUX PEeIETOK
anMasa, rpadura, MOJIEKYINbI (yIuepe-
Ha.

AncopOuus pacTBOPEHHBIX BEIIECTB
aKTUBUPOBAaHHBIM yriéM. [IpoTuBoras.
Buneomatepuasl: cuinkaTHas Ipo-
MBIIIJIEHHOCTD.

Mogenu MOJeKyT OpraHNIECKIX Be-
IECTB.

JNlaGopaTopHble u npakTuyeckme paboTbl
Jlabopamopmwiii onvim:
KauecTBennas peaknust Ha KapOOHAT-HOH.

MIPOBOUTH HAOTIOAEHHUS, eTaTh
BBIBOJIBI IO PE3YNIbTAaTaM IKCIIEPUMEHTA.

6 CiretoBaTh IpaBmiIaM Ge30macHoON
paboThI B 1abOpaTOPUU MPH UCTIONB30-
BaHWU XUMHYIECKOH MOCYIBI M 000py10-
BaHMSI.

6 Mcnonp30BaTh MPH BHITTIOTHEHHH
y4eOHBIX 3aJaHHI TEeKCTHl yueOHHKa,
crpaBoyHble Matepuainsl (Ilepnoaude-
CKYIO CHCTEMY XUMHUYECKHX DJIEMEHTOB
. . MenneneeBa, TabIHIly pacTBOpHU-
MOCTH KHUCJIOT, OCHOBaHUH U cosel B
BOJIE, SJIEKTPOXUMHUUECKHUH Pt
HaTPSHKCHUI METAIIIOB).

6 cnonp30BaTh IPH BHITOJTHEHUH
y4eOHBIX 3aJJaHU U B IIpoIiecce
HCCIIEI0BATEIILCKON IS TEIbHOCTU
HaYYHO-TIOMYISIPHYIO JINTEPaTypy
XUMHYECKOTO COJECPKaHUs, CIIPAaBOU-
HBIe MaTepHalsl, pecypcsl MHTepHeTa

7. Vicnonb3oBaTtb 06opynoBaHue «Touka
Pocra»




Zs

Ipooonsicenue maon.

MpumepHbIe TeMbI,
pacKpbiBatolmne AaHHbIN
pasaen nporpamMmmbil,

M KONM4YecTBO 4acoB,
OTBOAUMOE Ha UX U3yvyeHue

OcHoBHoe cofepxaHue

OCHOBHbI€ BUAbl AeATeNbHOCTU
oby4atrowmxcsi

Tpaxmuveckue pabomoi:
Ne 4. TlonyueHue yriaeKucaoro rasa.

KauecTBenHas peakuust Ha KapOOHAT-HOH.

Ne 5. Pemienue akcriepuMeHTaIbHBIX
3ana4 no teme «Hemeramis.

BbiyucneHusi

— 1o ypaBHeHI/IﬂM XUMHUYECKUX peaK-
L[I/Iﬁ, €CJIM OJIMH U3 PCar€HTOB JaH B BUAEC
BOJAHOTI'O pacTBOpa € M3BECTHOM MacCOBOM
noJei

Pasaen 3. Metannbl u nx coeguHeHus (20 1)

Tema 7. O6Wwme cBOMCTBA
MeTannos
(49)

O0m1as XxapakTepuCTUKA XUMIIECKUAX
9JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosiokeHus B [lepuoauueckoit
CUCTEME XUMHUUECKHUX 3JIEMEHTOB

J1. 1. MennieneeBa 1 CTpOEHUSI aTOMOB.
Crpoenne MeTauoB. Merauinaeckas
CBA3b U METAJUIMYECKAs KpUCTAJJIUYEC-
cKas peméTka. DIeKTPOXUMUIECKHI
psin HanpspkeHui MetaiioB. dusunue-
CKHE U XMMUYECKUE CBOMCTBA METAIIIOB.
Ooburre crocoObl MOTY4eHHS METAIIIOB.

6 PackpbIBaTh CMBICI H3y4aeMBIX
TIOHSTUH U IPUMEHSTh STH TTOHATHS
TIPU OTIMCAHUN CBONCTB BEIIECTB M UX
MPEBpPALLECHUM.

6 OOBACHATH O0LIHE 3aKOHOMEPHOCTH B
HN3MEHEHUH CBOMCTB HJIEMEHTOB-METal-
JIOB M UX COEIMHEHUH ¢ y4éToM cTpoe-
HUSI UX aTOMOB.

6 XapakTepu30BaTh CTPOCHUE METAJIIOB,
obrue GpusnIeckne u XUMUICSCKUE
CBOIfCTBa METAJIIOB.
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TlonsiTne 0 KOPpPO3UK METAIIIOB U
OCHOBHBIE CITOCOOBI 3aIITUTHI OT KOPPO-
3un. CriaBsl (cTanb, YyryH, JIOPaTOMU-
HUii, OpoH3a), NX MPUMEHEHHE B OBITY U
HPOMBIIIICHHOCTH.

OemMoHcTpauun

O3HaKOMJICHHE ¢ 00pa3IaMi METaJIIOB U
CIUIaBOB, HX (PU3UYECKUMHU CBOHCTBAMH.
Mopenu KpuCTaIUIMYECKUX PEIIETOK
METaJLIoB.

Buneomarepuanbl: KOppo3usi METAILIOB.

JNlaGopaTopHble u npakTuyeckue
paboTbl

Jlabopamopnwie onvimui:
O3HakoMIIeHHE ¢ 00pa3lamMu CIIaBOB
METaJUIOB.

3aBUCHMOCTh CKOPOCTH PEaKINU
MeTajjia ¢ KUCJIOTOH OT MPUPObI
Mmerayula, ¢ obopya. «Touka
Pocra»

BbiyucneHusi

— 10 YPaBHCHUAM XUMHUYECCKUX pECaK-
LlI/If/i, €CJIM OJIMH U3 PCar€HTOB COACPIKUT
IIPUMECH

6 XapakTepu30BaTh OOIIHE CIIOCOOBI
TIOJTyYEeHUSI METaJLIOB.

6 CiretoBaTh IpaBmiIaM Ge30macHoON
paboTHI B Ta0OpaTOPUH IPH UCIIONB30-
BaHUM XMMHYECKOU MOCY/bI U 060py0-
BaHUAL.

6 IIpon3BOANTH BBIYUCIICHUS 10 XUMHUYE-
CKVIM YpaBHEHHSIM.

6 VIcriosb30BaTh MPH BBINOJIHEHUN
y4eOHBIX 3a1aHHI TeKCTHI yueOHHKa,
cripaBoyHble Marepuains! ([lepnoanye-
CKYIO CUCTEMY XMMHYECKUX JJIEMEHTOB
. . Menneneesa, TabaHIly pacTBOPHU-
MOCTH KHCJIOT, OCHOBAaHHI U COJICH B
BOJIE, SJIEKTPOXUMHUUECKHUH Pt
HarnpsHKEHUH METaJlIOB).

6 VIcrosb30BaTh MPH BBIMOJTHEHHN
yueOHBIX 33J]aHU# U B ITpoIiecce
HCCIIe/I0BATEIbCKOM e TeIbHOCTH
Hay4YHO-TIONYJISIPHYIO JINTEPATypy
XHMHUYECKOTO COJIePiKaHMs, CIIPaBOY-
HbIe MaTepHalbl, pecypcsl HTepHeTa

Tema 8. BaxHenwme meTtan-
Nbl U UX cOeAUHEeHUsA
(16 1)

Illenounsie meTaiuel. Ilonoxxenune B
[Tepronnyeckoi cucTeMe XUMHUUECKUX
snemenToB J[. . Menpaeneea, ctpoeHue
aToMoB. HaxosxeHue B mpupo/e.

6 OOBSCHATH O0IIIE 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB DJIEMEHTOB-METAII-
JIOB B TPYIIAX U UX COSTUHEHHUIT ¢
y4ETOM CTPOEHHS KX ATOMOB.
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Ipooonsicenue maon.

TeMbl,
pacKpbiBalowmne gaHHbIN
pasgen nporpamMmmsbl,

M KONM4YeCcTBO 4acos,
oTBOAUMOE Ha UX n3yvyeHue

OcHoBHoe cofepxaHue

OCHOBHbIe BUAbl AeATeNbHOCTU
oby4atrowmxcsi

duznueckue 1 XUMHUUECKHUE CBOMCTBA
(1a mpumepe HaTpus U Kaiuus). OKCHIBI
W TUAPOKCHUIBI HATPHSA U Kaius. [Ipume-
HEHHE HISIOYHBIX METAJJIOB U UX
COCTUHEHUH.

[llenouyno3eMenbHBIC METAIIBI MarHUHA
U Kanblui, crpoenue aromoB. [lonoxe-
Hue B [leproauueckoil cucteme Xumuye-
ckux snemenToB /1. V1. Menneneena.
Haxoxnenue B npupone. dusznueckue u
XUMHUYECKUE CBOMCTBA. BaxkHeiue
COCIMHEHNS KaIbIHA (OKCHUJI, THIPOK-
cun, coiu). JKECTKOCTh BOJIBI U CIIOCOOBI
€€ ycTpaHEeHHUs.

Amomunuil. [Tonoxxenue B [lepuoanye-
CKOM CHCTeMe XUMHYECKHX JIIEMEHTOB
J1. 1. MennieneeBa, cTpoeHUE aToma.
Haxoxnenue B npupone. ®usznueckue u
XIMHYECKUE CBOUCTBA. AM(pOTEpHBIE
CBOMCTBA OKCHJIA ¥ THAPOKCH/IA.
Keneso. [lonoxenue B Ilepnonnueckoit
CHCTEME XUMHUUYECKHX JIEMEHTOB

J1. 1. MennieneeBa, cTpoeHue aTroma.
Haxoxxnenue B npupoae. Pusnueckue

6 XapakTepu3oBaTh (HU3HMUECKUE H XU-
MHYECKHE CBOMCTBA MPOCTHIX BELIECTB
METAJIIOB ¥ UX COCAMHEHUH (OKCUIOB,
THIIPOKCHIIOB, COJICH), CTOCOOBI X
TIOJTY4YEHUs], IPUMEHEHUE Y 3HAUCHUE
B TIPHPOJIE U SKU3HU YEIOBEKA.

6 PacriozHaBaTh C OMOIIBIO KaueCTBEH-
HBIX peaKI1i HOHBI METaJUIOB (MarHus,
QIIOMUHMS, IIHKA, JKeNIe3a, ME/IN).

6 [ImaHupoBaTh M OCYIIECTBILITH HA
HPaKTUKE XUMHYECKHE SKCIIEPUMEHTBI,
MIPOBOIUTH HAOMIOAEHHUS, JeTaTh
BBIBOJIBI IO PE3yJIbTaTaM SKCIIEPUMEHTA.

6 CiieroBaTh MpaBmiiaM 0e30MacHo pabo-
THI B JaOOPATOPHUHU MTPU UCTIONB30BAHUH
XUMHYECKOH MOCYABI M 000pyJ0BaHNS.

6 [IpON3BOANTD BHIYUCIICHHS 110 XUMHYE-
CKVIM YpaBHEHHSIM.

6 BoicTpauBaTh pa3BEpHYThIE TUCHMEH-
HBIC ¥ YCTHBIE OTBETHI C OMOPOit Ha
HHPOPMAIIIO U3 yIeOHHUKA U CIIPABOY-
HBIX MaTePHAJIOB, IPAMOTHO HCIIOJIb30-
BaTh M3y4YEHHbIH MOHATHHHBIN anmapaT
Kypca XHUMHH.
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U XUMU4eckue cBoiicrBa. OKCHUIbI,
ruApOKCH B! 1 coin sxene3a(ll)
u xeneza(lll).

[demoHcTpauun

B3aumopeiictBue HaTpus ¢ BOAOH.
OxpaniBaHye m1aMeHH HOHaMU HaTpHs
U KaJus.

OxpamyBaHye IIaMEHU HOHAMH
KaJbLUsl.

BzaumopeiicTBue okcuia Kanbuus ¢
BOJIOH.

Bupneomarepuansl: ropeHue xenesa B
KUCJIOPOJIE U XJIOpE.

JlaGopaTopHbie U NpakTMyeckue paGoTbl

Jlabopamopnwie onvimol:
O3zHakoMIIeHHE ¢ 00pa3aMy aTFOMUHUS
U €T0 CIIJIaBOB.

AmQoTepHBIE CBOWMCTBA THAPOKCHIA
TIOMUHMSI.

KauecTBeHHBIE peakuy Ha HOHBI
KeTesa.

IIpakmuueckue pabomoi:

Ne 6. XKECTKOCTL BOJLI 1 METObI €6
YCTpaHEHHUSI.

Ne 7. Pemienue skcrepuMeHTaJIbHBIX
3a7aq mo TemMe «MeTaby.

BblyucneHus

— 110 ypaBHeHl/IflM XUMUYECKHUX peaK-
M, €CJIM OJTUH U3 pEareHTOB JIaH B
U30bITKE WM COACPIKUT IPUMECH;

— MacCOBOI JI0JIM BBIXO/Ia TIPOYKTa
peakiyn

6 lcnonp30BaTh PH BHITIOJTHEHUH
y4eOHBIX 3aIaHHi U B IIpoIecce
HCCIE0BATENbCKON JEATEIbHOCTH
HaYYHO-IIOMYJISAPHYIO IUTEPATypy
XMMUYECKOTO COACPIKaHUs, CIIPaBOY-
HbIE MaTepuabl, pecypcsl IHTepHeTa
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Oxonuanue maoi.

pasgen nporpammbil,
M KONIM4eCTBO 4acoB,
OTBOAMMOE Ha UX U3y4yeHune

OcHoBHoOe copepxxaHue

OCHOBHbI€ BUAbl AeATeNbHOCTU
oby4atrowmxcsi

Pazpen 4. Xumua n okpyxarwasn cpeaa (3 1)

Tema 9. BewecTtBa u matepu-
anbl B XXM3HU YyenoBeka

(CR))

HoBele MaTepuanbl U TEXHOIOTHH.
BemiectBa u maTepuaiisl B IOBCEIHEBHON
JKM3HU 9eTOBeKa. XUMUS U 30POBbE.
be3onacHoe UCTIONIB30BaHUE BEIIECTB

U XMMHYECKUX PEaKIHii B OBITY.
IIpupoaHbIe HCTOYHHUKH YTIICBOAOPOIOB
(yrob, mpupoHbIi ra3, HeTh),
HPOJYKTHI X NepepabOTKH, X POJIb

B OBITY 1 TPOMBIIITIEHHOCTH.

OCHOBBI 9KOJIOTUIECKOH TPAMOTHOCTH.
XUMHUecKoe 3arpsa3HeHHE OKPYKaro-
e cpess (MpeebHO A0MyCTUMast
KoHieHTpanus Berects — [1JIK).

Ponb xnMuH B pemeHNH 3KOIOTHIECKIX
rpooiiem

6 XapakTepu30BaTh POJIb XUMHH B pas-
JUYHBIX chepax AesITeNbHOCTH JIIOAEH,
OCHOBHBIE BEIIECTBA U MaTepHAIIbI,
MIPUMEHSIEMbIE B )KH3HU COBPEMEHHOTO
YeJIoBeKa.

6 OOBACHATH yCIOBHUS O€301IacCHOTO
HCIIOJIb30BAHMS BEIIECTB M XUMHYE-
CKHUX pEaKIuii B OBITY.

6 AHAJIM3UPOBATH U KPUTHUECKU
OLICHUBATh HH(OPMALIHIO O BIUSHUI
TIPOMBIIIIEHHOCTH, CEITLCKOTO X035~
CTBa, TPAHCIIOPTA H P. HA COCTOSIHHE
OKpY>Karoleil cpenbl.

6 YMeTh OKa3bIBaTh NEPBYIO MOMOIIb MTPH
XUMHYECKIX 0’KOTaX U OTPABICHHUSX.

6 [IpuHIMAaTh ygactie B 00CyKASHUN
po0sIeM XUMIUYECKOH M SKOJIOTHIe-
CKOM HarpaBJICHHOCTH, BbICKa3bIBATh
COOCTBEHHYIO MO3UIHUIO 110 NpodIIeMe 1
npeiaraTb BO3MOKHBIE IIyTH €€
peleHus
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