MyHuununajabHoe 001eo0pa3oBaTejibHOEe yUpe:KIeHne

«Cpennsst 06me9§ga3OBaTeﬂbHaﬂ mkoja Ne 1 r. badadtanoBo»

>

[TpuHATO Ha MMEAATOTHYECKOM COBETE vy" R : ",\,.Vv «YTBEpKIAO»

MOY «COUI Nel r. banabanoBoy» j « :‘%\d Hupekrop MOY <‘<COI_H Nel r. banabanoBo»
:3; (080 _' 5 s Kuszesa JI.P.

ITporokon Ne 1 ot 30.08.2022 1. \:‘\‘ % ‘ A/t ITpuka3z Ne 199/1 ot 30. 08.2022 r.

PABOYAS ITPOTPAMMA
O XUMHMUmn

8 — 9 kiacc

Pa3paboTunky nporpamMmsI:
ITupoxox O. A.

YYHMTeJb OMOJIOTMHM U XUMHUH NEPBOl KATErOpHHU

bana6aunoso 2022



PaGouas nporpamma no XuMHU Ha YPOBHE OCHOBHOI'O 001Iero o0pa3oBaHus COCTAaBJICHA Ha OCHOBE TPEOOBaHUM K
pe3yiabTaTaM OCBOEHHUS OCHOBHOW 0O0pa3oBaTeNnbHOW TIPOrpaMMbl OCHOBHOTO o0miero obOpa3zoBaHus,
npeacTaBieHHBIX B delepalbHOM TOCYJIapCTBEHHOM 00pa3oBaTelbHOM CTaHIAapTE€ OCHOBHOIO OOIIEro
oOpa3oBaHHus, ¢ yU4ETOM pacHpeleNEéHHBIX MO KiaccaM IPOBEPSIEMBIX TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS
OCHOBHOI 00pa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO o0O0Imero o0Opa3oBaHUi U DIEMEHTOB COJIEPKAHHUS,
OPEJICTaBICHHBIX B YHHUBEpPCAIbHOM KoAuUKATOpE MO XMMHUHU, a Takxke Ha ocHoBe [IpumepHOil mmporpaMmsl
BOCIIMTaHUS OOydYaromMUXCs IPU TOJYYEHUH OCHOBHOTO ob6mero oOpazoBanus u ¢ yu€rom KoHuennuu
nmpenojaBaHus ydeOHOro mnpeaMeTa «XUMUS» B o0Opa3zoBaTelbHBIX opraHu3zanuisx Poccuiickoit deneparnuu,
peanu3yonux OCHOBHBIC 00IIeoOpa3oBaTeabHBIC ITporpaMMbl (yTB. Pemennem Komerun MuHIpOCBEIICHUS
Poccuu, mpotokois ot 03.12.2019 N I1K-4BH).

MOACHUTEJBHASA 3AITMCKA

CornacHo cBoeMYy HazHaueHHUIO paboyas mporpamma Ja€T OpPeJICTaBICHHUE O IeJisiX, 00Iel cTpaTerun o0y4deHus,
BOCIIMTaHHUS M Pa3BUTHUA OOydYarOUUXcs CpeAcTBaMu ydeOHOTro mnpeamera «XUMHUS»; YCTAaHABIMBACT
o0si3aTeNbHOE MNPEAMETHOE COJAEpKaHHe, TMpPeJIycCMaTpUBaeT pacOpelieieHue €ero Mo KjlaccamM H
CTPYKTYpPHUPOBaHHE €ro II0 pa3AellaM U TeMaM Kypca, ONpelessieT KOJIMYECTBEHHBbIE U KadeCTBEHHBIE
XapaKTEePUCTUKU COJEPKaHUA; AT MPUMEPHOE pacHpeaeieHne ydeOHBbIX 4acOB MO TEMAaTHUYECKUM pasaeiaM
Kypca U PEKOMEHJIYEMYI MOCIeJO0BaTEeIbHOCTh HUX  HU3YYEHHUS C YYETOM  MEXIPEAMETHBIX W
BHYTPHUIPEIMETHBIX CBs3€il, JOTUKM Y4YeOHOro mpolecca, BO3PaCTHBIX OCOOEHHOCTEHl oO0ydarouuxcs;
onpenenseT BO3MOXHOCTH MOpeaMeTa s peanu3auuu TpeOdoBaHUM K pe3yiabTaTaM OCBOEHHS OCHOBHOU
o0Opa3oBaTenbHONW TIpOorpaMMbl Ha YPOBHE OCHOBHOTO o00mero oOpa3oBaHus, a Takxke TpeOoOBaHHN K
pesyibTaTaMm OOydYeHHss XMMHUHM Ha YypOBHE IeJell H3yueHHs TIIpeJIMeTa M OCHOBHBIX BHJIOB YueOHO-
MO3HABATEIbHOU JI€ITENbHOCTH/YUEOHBIX N1eiICTBUIM yUeHHKA 0 OCBOCHUIO YUY€OHOT0 COAEepKaHU.



OBILIASA XAPAKTEPUCTUKA YYEBHOI'O HPEAMETA «XUMMS»

Bknan ydebHoro mpenmera «XHMHS» B JOCTH)XKEHHUE I[€J€W OCHOBHOI'O o0mero oOpa3zoBaHUs OOYCIOBIEH BO
MHOI'OM 3HAa4€HHEM XMMHYECKOM HAayKH B IIO3HAHUU 3aKOHOB IPHUPOABI, B Pa3BUTHUU MPOU3BOAUTEIBbHBIX CHII
obuiecTBa U CO3/1aHUM HOBOW 0a3bl MaTepHUaIbHON KYyJIbTYPHI.

XuMHUs KakK D»dJIEMEHT CHUCTEMBbl €CTECTBEHHBIX HayK paclpocTpaHuia CcBOE BIHUIHHE Ha Bce o00yacTH
4eJIOBEYECKOr0 CyUIECTBOBAHMsA, 3aJlajla HOBOE BHUJEHHE MHpPA, CTajla HEOTHEMJIEMBbIM KOMIIOHEHTOM MHUPOBOU
KyJbTYypbl, HEOOXOAUMBIM YCIOBHEM >XH3HHU OOIIECTBA. 3HAHUE XHUMHUH CIYXUT OCHOBOU 11 (popMUpOBaHHS
MHUPOBO33PEHHS YEIOBEKA, €ro MNPEJICTABICHHM O MATEPUAIBHOM €IMHCTBE MHPA; BAXHYIO POJb WIPAKOT
bopmupyemble XUMHENW MPEACTABICHUS O B3aUMONPEBPAIICHUSIX SHEPTUU U 00 3BOJIIOLUU BEUIECTB B IPUPOJE;
COBpPEMEHHAasi XMMHUS HalpaBlIEHA Ha peUleHue Mo0albHBIX NPOOJIEM yCTOWUYUBOTO Pa3BUTHUS YEIOBEUYECTBA —
CBIPbEBOM, DHEPTETUUYECKON, MUILIEBON U IKOJOTUYECKON 0€30acHOCTH, NPOOIEM 34paBOOXPaHEHHUS.

B ycrnoBusx BoO3pacTaluero 3HAYE€HHA XUMHU B JKM3HU OOLIECTBa CYIECTBEHHO IIOBBICUJIACH POJb
XMMHUYECKOTO o0pa3zoBaHud. B mniaHe couuaiu3anud OHO SBJISETCS OJHUM U3 YCIOBUH (OpMHUPOBAHUS
MHTEJJIEKTAa JUYHOCTU U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY 4YEJIOBEKY XHUMHYECKHUE 3HaHUS HEOOXOAUMBI s ONPUOOpETEeHHUs OOUIEKYyIbTYPHOI'O YPOBHI,
MO3BOJIAIONIET0 YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO YYAaCTBOBaTh B MHOTI'OOOpa3HOW >XHU3HU
obmecTBa, AJs OCO3HAHHUS BaXHOCTU Pa3yMHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M 3J0POBBIO JAPYTHUX, K
OKPYXKamllel IMPUPOAHON cpene, Ajs IPaMOTHOIO IMOBEJAECHUS NPU MCHOJIB30BAHUMU PA3JIMUYHBIX MAaTECPHAIOB U
XUMHUYECKUX BEIIECTB B MOBCEIHEBHOMN KU3HMU.

XuMHuUyeckoe o0pa3oBaHME B OCHOBHOM WIKOJIE€ ABISETCS 0a30BbIM IO OTHOWIEHUID K CHCTEME OOIIero
XUMHUYecKkoro obpa3zoBaHus. [1o3ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealu3yeT Mpucylue olumemy
XUMHUYECKOMY OOpa3zoBaHUIO KIOYEBBIE LIEHHOCTH, KOTOPBIE OTPaX)alT TOCyJapCTBEHHBIE, OOIIECTBEHHBIE U
MHAUBUAYaJIbHBIE NOTPEOHOCTU. DTUM OIPEAENICTCS CYIHOCTh 00Ield cTpaTeruu oO0ydeHHs, BOCHUTAHUS H
pa3BUTHUS O0yYaIOMMUXCS CPEACTBAMHU yYEOHOrO mpeaMeTa « XUuMHUs».

N3yuyenune npenmera:

1) crmocoOcTByeT peanu3anuyd BO3MOXHOCTEH Ui caMOpPa3BUTUS U (POPMUPOBAHUS KYJIbTYPhl JUYHOCTH, €€
o0meil 1 PyHKIMOHAIbHON I'PaMOTHOCTH;



2) BHOCHUT BKJaJd B (OPMHUPOBAHHE MBIIUICHHS W TBOPYCSCKUX CIHOCOOHOCTEH MOJAPOCTKOB, HaBBIKOB WX
CAMOCTOSITEILHOW  y4eOHOW  AEATEIbHOCTH, HDKCIIEPUMEHTAIbHBIX M  HUCCJIEIOBATEIbCKUX  YMEHHUH,
HEOOXOJMMBIX KaK B IIOBCEIHEBHOW XU3HU, TaK U B IPO(ECCUOHATBHOMN eI TEIbHOCTH;

3) 3HaKOMHT cO clienu(pPUKON HAYIHOTO MBINIJICHHUS, 3aKJaJIbIBAaCT OCHOBBI IIEJIOCTHOTO B3IUIsAAa Ha SIUHCTBO
MIPUPOJBI U UEJIOBEKA, SIBJISETCSA OTBETCTBEHHBIM 3TalloM B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU T'PaMOTHOCTH
OOJIPOCTKOB;

4) criocoOcTBYeT (POPMHUPOBAHUIO IECHHOCTHOI'O OTHONICHHS K €CTSCTBCHHOHAYYHBIM 3HAHUIM, K IIPHUPOJC, K
4eJI0BEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHUECKOE 00pa3zoBaHue MIKOJIbHUKOB.

Ha3BanHbie HampaBieHUS B OOyYEHUU XUMHUU OOECIICUMBAIOTCS CIIENU(PUKON COJIepKaHUSI MPEIMETA, KOTOPBIH
ABIISIETCA TEAarorHYecKu aJaliTUPOBAHHBIM OTpaXeHHEM 0a30BOMl HAayKu XHUMHUHM Ha ONPEJECICHHOM JTamne eé
pa3BUTHA.

Kypc xumMuu OCHOBHOU HIKOJIBI OPUEHTUPOBAH HAa OCBOCHHE OO0YYaIOIMMMUCS OCHOB HEOPTaHUYECKOU XUMUU U
HEKOTOPBIX MOHATHUN U CBEJICHUN 00 OT/IEIBbHBIX 00BbEKTAX OPTraHUUYECCKON XUMUMU.

CtpykTypa cojlepkaHus mnpeamera copMupoBaHa Ha OCHOBE CHCTEMHOI0 MOJAXO0Jla K €ro H3Yy4YEHHIO.
ConepxaHue CKIaAbIBA€TCS U3 CUCTEMbI IMMOHATHH O XUMHYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI HOHATUN O
XuMHu4deckoil peaknuu. 00 STU CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI MO TPUHIUITY MOCIEI0BATEIBHOTO
pa3BUTHUS 3HAHUW HA OCHOBE TEOPETHUUECKUX MPEJACTABICHUN PAa3HOTO YPOBHSA: ATOMHO-MOJIEKYJSIPHOTO YUYE€HUS
KaK OCHOBBI BCEro €cTecTBO3HaHusi, ypoBHs [lepuonnueckoro zakona /I. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHa
XUMHUH, YYEHUS O CTPOCHHUUM aToMa M XHUMHUYECKOU CBA3U, IIPEJICTABICHUN 00 DICKTPOIUTUUYECKOU
JIACCOIMAIMM BEIIECTB B pacTBoOpax. TeopeTudyeckue 3HAHUS pPacCMaTPUBAIOTCS HAa OCHOBE AMIHUPUUYECKHU
MOJYYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBAaTEIBLHO OT OJHOTO YPOBHS K JPYromy,
BBINOJHAS (GYHKIMU OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXHOCTEH IMPAKTHUUECKOTO
NPUMEHEHHUS U NOJYUYEHHUS U3YyYaeMbIX BEIIECTB.

Takass opraHuszaunus COJEpkKaHUS Kypca CIOCOOCTBYET MPEACTABICHUIO XMMHUYECKOW COCTaBISIONIEH HAyUYHOU
KapTHUHBI MHUpa B JOTHKE €€ CUCTEMHOUN NpUpoibl. TeM caMbIM 00ecrieunBaeTCd BO3MOXKHOCTh POPMUPOBAHUS Y
00y4armuxcsi I€EHHOCTHOTO OTHOIICHUS K HAay4YHOMY 3HAaHHUIO U METOJlaM IMO3HaHUs B Hayke. BaxHO Takxe



3aMETHUTh, YTO OCBOEHHUE COAEPIKAHUS Kypca NPOUCXOIUT C HPUBIEYEHUEM 3HAHUN U3 paHEE U3YUECHHBIX KypPCOB!:
«Oxpyxaomui Mup», «buonorusa. 5—7 knaccei» u «Dusuka. 7 KIace».

HEJIX N3YYEHUA YUYEBHOI'O ITPEAMETA «XUMMS»

K HampaBieHHIO NEpBOCTENEHHON 3HAYMMOCTH IIPU peanu3anuu oOpa3zoBaTelnbHBIX (YHKLUNW HOpeaMeTa
«XUMHUS» TPAAUIUOHHO OTHOCAT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOM HayKH KaK 00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, NPAaKTHUYECKONW AEATEIbHOCTH YEJIOBEKAa U KaK OJHOIO0 M3 KOMIOHEHTOB MUPOBOW KYJIbTYPHI.
3ajlaya mpeaMeTa COCTOUT B (OPMUPOBAHUM CUCTEMBI XMMHYECKUX 3HAHUN — BaXHeWMUX (PakToB, MOHATHH,
3aKOHOB M TEOPETUYECKUX II0JOKEHHH, AOCTYMHBIX O0OOIIEHHN MHUPOBO33PEHUYECKOTO XapakTepa, fA3bIKa
HAayKH, 3HAHUI O HAy4YHBIX METOJAaX HW3yUYECHHUS BELIECTB U XMMHUYECKUX pEaKlHil, a Takke B GOPMUPOBAHUU U
pa3BUTUH YMEHHH U CIIOCOOOB AEITE€NbHOCTH, CBA3AHHBIX C MJIAaHUPOBAHUEM, HAOIIOJICHUEM U MNPOBEJICHUEM
XUMHYECKOTO PKCHEPUMEHTA, COONIOACHUEM ITpaBui 0e30macHOro oOpameHuss ¢ BelleCTBaAaMU B MOBCEIHEBHOM
KHU3HU.

Hapsany ¢ aTum nenu u3ydeHus OpeaMeTa B IPOrpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YUYETOM HOBBIX
PUOPUTETOB B CUCTEME OCHOBHOro obuero oOpa3zoBaHus. CerogHs B 00pa3oBaHUM 0co00 3HAUYUMOM
Npu3HaETCAd HAOpPaBIEHHOCTh OOy4Y€HHUs Ha pPa3BUTHUE U CaMOpPa3BUTHUE JUYHOCTH, (QopmMupoBaHue €€
MHTEJUIEKTa U o01mel KyabTypbl. O0OydeHNEe YMEHHUIO YYUTHCS U MPOJIOIKATH CBOE 00pa3oBaHUE CAMOCTOSTEIbHO
CTAaHOBUTCS OJTHOM M3 BaXHEHUMUX (QYHKUUN YyUEOHBIX IIPEIMETOB.

B cBsA3M ¢ 3TUM npu M3ydeHUH MpeIMEeTa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEE 3HAU€HUE NPUOOpENIH TaKkue Lelu,
KaK:

1) dbopmupoBaHHEe HHTEIEKTYalbHO Pa3BUTON JHIHOCTH, TOTOBOH K CaM000pa3OBaHHIO, COTPYIHHYECTBY,
CAMOCTOSTEIBHOMY TIPUHATHIO PEIIeHUH, CIOCOOHOW aJanTUPOBATHCI K OBICTPO MEHSIIOWMMCS YCIOBHUSIM
KU3HU;

2) HANpaBICHHOCTH OOyYEHHUS Ha CHCTEMaTHYECKOC NPHOOIEHWE YydamuxXcs K CaMOCTOSTEIbHON
MO3HAaBAaTEeIbHOU AEATEIBHOCTH, HAYYHBIM METOJaM II03HAHUA, (QOPMHUPYIOIMHUM MOTHBAIMIO U Pa3BUTHE
CITIOCOOHOCTEN K XUMHH;



3) obecrmeueHne yCIOBHH, CIIOCOOCTBYIOMIMX MPHOOPETECHUIO OOYyYarOmUMUCI OIIbITa Pa3HOOOpasHOi
NEeATEIbHOCTH, MO3HAHHS W CAaMOIIO3HAHUsS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIISTCHIIUH), HMEIOIINX
YHHUBEPCAJIbHOE 3HAYEHUE AJIS1 Pa3IUYHBIX BUJOB AEITECIbHOCTH;

4) popmupoBaHre yMeHHUU OOBACHATH W OICHHBATH SBICHHU OKPYXKAIOIIETO MHpa Ha OCHOBAaHWH 3HAHWHA U
ONBITa, IMOJYYEHHBIX ITPU U3YUYEHUU XUMHUU;

5) dopmupoBaHue y 00ydarOmMMUXCs TYMaHUCTUICCKUX OTHOIICHUH, IIOHUMaHUs IICHHOCTH XUMUYECKUX 3HAHUN
s BBIPAOOTKU DKOJIOTHMYECKH LEIeCOO0pa3HOTO IOBEJCHHUS B OBITY U TPYJAOBOH JEITEIBHOCTH B LEIX
COXpaHEHHUS CBOErO 310POBbS U OKPYIKAIOLEH MPUPOIHON CPEABI;

6) pa3BUTHE MOTHBAIMU K O0YYSHHUIO, CTOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCITHTAHUIO HA OCHOBE yCBOCHHS
0o0IIEeYEeJIOBEYECKUX LEHHOCTE, TOTOBHOCTH K OCO3HAaHHOMY BBbIOOpY T1mipoduiss H HAOpPaBIEHHOCTH
nanbHenmero o0y4yeHus.

MECTO YYEBHOI'O IPEJIMETA «XUMHUSA» B YYHEBHOM IIVIAHE

B cucreme obmiero odpazoBanusa « XUMus» OpHU3HaAHA 0053aTEIbHBIM YUYEOHBIM IIPEJIMETOM, KOTOPBIA BXOJAUT B
coCTaB MpeaMeTHOM ob6nacTu «ECTeCTBEHHO-HAYyUYHbIC TPEIMETHI.

VyeOHBIM TUIAaHOM Ha €€ u3ydeHue orBenacHo 138 ydyeOHBIX YacoB — mo 2 4 B HeAeao B 8 m 9 kimaccax
COOTBETCTBEHHO.

B cTpykType pabodeii mporpaMMbl HApSAy C TMMOSICHUTEIBHONW 3aNIMCKON BBIJICTICHBI CICAYIOIINE Pa3JIebl:

1) conepxanue yueOHOTO IIpeaMeTa « XUMHS M0 T'oJIaM 00y deHHU,

2) mIaHWpyeMbIe Pe3yJbTaThl OCBOCHHS YyYeOHOro mnpeamMera «XHMHUS» — JHYHOCTHBIC, METampeJIMETHBIC,
npeaMeTHBIC,

3) TeMaTHYECKOE IIaHUPOBAHUE, B KOTOPOM JETATU3UPOBAHO COAEPKAHUE KaXIOU KOHKPETHOM TEMBI, YKa3aHbI
KOJMYECTBO YacoB, OTBOJAUMBIX Ha €€ H3yUEHHUE, U OCHOBHBIC BHUAbl y4YE€OHOW JEITECIbHOCTH YYEHHKA,
dbopmupyembie TIpU HU3yUYEHUHM TEMbI, NPUBEAEH MEPEUYCHb JAEMOHCTpALUHUN, BBIMOJIHIEMBIX YUYHUTEIEM, U
nepedeHb J1a00paTOPHBIX ONBITOB U MPAKTHUYECKUX PAOOT, BHIMOIHIEMBIX YUAITUMHUCH.



COAEP KAHUE YYEBHOI'O IIPEJIMETA «XHUMUS>
8 KVIACC

IlepBoHaAYAJIbHBbIE XUMHYECKHE TOHATHS

IIpenmer xumuu. Ponp XxumMuum B XKHU3HU 4YenoBeka. Tena m BemecTBa. PdDusnyueckne CBOWCTBA BEIIECTB.
ArperatHoe cocTosiHue BemecTB. [loHdTHE O MeToaax IMO3HaHWUSA B XUMHUHU. XHUMHUS B CUCTEME HayK. Uucrteie
BelecTBa U cmecu. CriocoObl pa3aeieHusl CMECei.

ATOMBI M MOJEKYyJbl. XUMHUYECKUE 3JIeMeHThbl. CHUMBOJIBI XUMHUYECKHX 3JeMEHTOB. IIpocThie M CIOXHBIC
BelleCTBAa. ATOMHO-MOJEKYJSIPHOE YUEHHUE.

Xumuueckas ¢popmyia. BareHTHOCTh aTOMOB XMMHYECKHUX DJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BENIECTB.
OTHocuTenpHas aroMHad macca. OTHOCUTENIbHAasA MOJIEKYJIdpHas Macca. MaccoBas JOJsI XUMUYECKOTO 2JIEMEHTA
B CO€JIMHEHHUHU.

duznueckre M XUMHUYECKUE SBJICHUA. XUMHUUEcCKas peakuus u e€ NPU3HAKU. 3aKOH COXPaHEHHS MacChl
BeliecTB. XHMHYeckue ypaBHeHus. Krnaccudukanus XUMUYECKHX peakiui (COCAUHCHUSA, Pa3IoXKCHUS,
3aMeleHus, oOMeHa).

XUMHUYECKUI DKCIEPUMEHT. 3HAKOMCTBO C XMMHYECKOW MOCYJIOM, C OpaBuiaMu padoTbl B jabopaTopuu H
nmpuémamu odpameHus ¢ 1a00paTOPHBIM 000PYAOBAHUEM; U3YUYCHHUE U OIHMCaHHE (PU3NUECKUX CBOUCTB 00Opa3ioB
HEOPraHUYECKUX BeIIeCTB; HaOmogeHue (usnueckux (MiaBieHHE BOCKa, TasHUE JbJa, pacTHUPaHHE caxapa B
CTYIIKE, KUIICHHE W KOHJCHCAIUS BOJbI) U XUMHYCCKHUX (FOpeHHE CBEYH, ITPOKAIMBAHHE MEIHOW ITPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHCIOTOH) sSBICHHM, HaOMIOACHHE W ONMHCAaHHWE ITPHU3HAKOB MPOTCKAHHUS XMUMHUYECKHX
peaknuii (pas3noxeHHUE caxapa, B3aMMOJICHCTBHE CEPHOW KHCIOTHI C XJIOPUAOM Oapus, pa3iokKeHHE THAPOKCHIA
Mmenu(ll) mpu HarpeBanuu, B3aumojciicTBUe xeje3da ¢ pactBopoMm coiau wMeau(ll)); usydenwme cmocoOoB
pasmeneHus cmeceil (C IMOMOIIBIO MarHuTa, GUIBTPOBAaHUE, BBIITApUBAHUE, AUCTHJIALUSA, XpomaTtorpadus),
MIPOBEJICHUE OYUCTKH TOBAPEHHOW COJiM; HaAOMIOAEHHE U OMNHUCAaHUE Pe3yldbTaTOB IIPOBEACHUS OIbITA,
WUTFOCTPHUPYIOIIETO 3aKOH COXpaHEHHUS MacChl; CO3AaHUe Moesiell MOJeKy (apOCTEPKHEBHIX).



BaxHeiye nNpeicTaBuTe i HEOPraHUYEeCKUX BELIEeCTB
Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucnopon — aneMeHT U npocrtoe BemecTBo. HaxoxaeHnue kucioponaa
B mpupojae, ¢pusndeckue u XuMuueckue cBoicTBa (peakmum ropeHus). Okcunbl. [IpumeHeHue kucimopona.
Crioco0bl MoJy4YeHUs KUCIOopoda B jabopaTopuud M IIPOMBIIUIEHHOCTH. KpyroBopoT kuciopoja B IIpUPOJIE.
O30H — a;jutoTpOIHas MOAUPUKAIUSI KUCIOPOIa.
TennoBoil >pdexT XuMHUECKOW peaKUuHu, TEPMOXMMUYECKUE YPABHEHMUS, IK30- U IHAOTEPMHUUECKUE PEaAKIUU.
ToriuBo: yroiab U MeTaH. 3arpsi3HEHUE BO3JyXa, YCUICHUE HNapHUKOBOTro a@ddekra.
Paspymenune 030HOBOTO ClO4.
Bopopon — nineMeHT u mpoctoe BemecTBo. HaxoxaeHue Boaopoaa B HpuUpojie, PU3NUECKUEe U XUMHUUYECKUE
CBOICTBA, MPUMEHEHUE, CIIOCOOBI Noay4deHus. KUCIOTHI U cOou.
KomnuecTtBo BemecTtBa. Monb. MonspHas Macca. 3akoH ABorajapo. MousipHbld 00bEM T1a30B. Pacué€rbl 10
XUMHUYECKUM YPABHECHUSM.
dusuueckne cBoucTBa BOAbI. Bosna kak pactBoputenb. PacTBopbl. HacklieHHbIE 1 HEHACBHIIEHHBIE PACTBOPHI.

Pacmeopumocms eewecms 6 60o0e (ydeGHBIH MaTepuan, KOTOPBIH H3ydaeTcs, HO HE BBIHOCHTCS Ha

IPOMEKYTOUHYIO M HTOTOBYIO aTTeCTalnio.) MaccoBas mojis BEmECTBa B pacTBoOpe. XHMMHUYECKHE CBOICTBa
Boabl. OcHoBaHusA. Ponb pacTBOpOB B INIpUpPOJE M B KHU3HH dYejaoBeka. KpyroBopor BOABI B HOPHUPOJIE.
3arps3HeHue NpUPOAHBIX BOJA. OXpaHa U OYUCTKA NPUPOJHBIX BOJ.

Knaccudukanus wHeoprannueckux coeaumHenuni. Oxcuabl. Krnaccudukamus oxkcugoB: coieobpasyromnue
(ocHOBHBIC, KHCIOTHBIC, aM(pOTEepHBbIE) U Hecodeobpasyromue. HomMeHknaTypa OKcHIOB (MEXIyHapOIHAs U
TpUuBHalbHas). PU3NUYECKUE M XUMHUYCCKHE CBOCTBA OKcUIOB. [TomydyeHune OKCUIOB.

OcnoBanusi. Knaccudukanuss ocHOBaHUN: HENOYM U HEpACTBOpUMBbIE OCHOBaHUI. HoMeHKIaTypa OCHOBaHUUI
(MexayHapoaHas U TpuBHaNbHas1). DU3NYECKUE U XUMHUYECKUE CBOMCTBa ocHoBaHMi. [TomyyeHne OCHOBaHU.
Kucnorel. Knaccudukanus  kucinor. Homenkmatypa  kuciaoT (MexIyHapoJHas ¥  TpPUBHUAIbHAasN).
dusznyeckne M XUMHUYECKHE CBOWCTBa KucJIOT. Psan akrtuBHoctu mertamnoB H. H. bekeroma. Ilo-nmyuenue
KHCIOT.

Comn. Homenknatypa cosieid (MexayHapoHas M TpuBHalIbHAs). DUNYECKHE U XUMUYECKHUE CBOWCTBA COJICH.
Ilonyuenue conen.



I'eneTnueckas CBsI3b MEXJY KilacCCaAMHU HEOPTaHUYECKUX COCJIMHEHUIL.

XUMHUYECKUN DKCIIEPUMEHT. KAa4yeCTBEHHOE OIIpEJiClieHHEe COAEpKaHUsi KUCIOpOJda B BO3AyXe, IOJYy4YeHHUE,
coOupaHue, pacrio3HaBaHUE W H3y4YE€HHUE CBOWCTB KUCIOPOJAa; HAONIOJICHUE B3aUMOJEUCTBHS BEUIECTB C
KHCIIOPOJIOM M YCIIOBHS BO3HHUKHOBCHHS W NpEKpamnieHuss ropeHus (morxkapa); O3HaAKOMIJICHHE C oOpa3maMu
OKCHJIOB M OIIMCaHME HUX CBOWCTB; MNOJyYE€HHE, cOOMpaHHE, pacHo3HAaBaHHE M H3y4YEHHUE CBOWCTB BOJOpOAA
(ropenue); B3aumMmojeilicTBue Bogoponaa ¢ okcumoM Mmeau(ll) (Bo3aMoXHO HCIONB30BaHHE BHICOMATECPHUANOB);
HaOnrogeHne 00pa3loB BEUIECTB KOJIUYECTBOM 1 MOJIb; HCCIEeIOBaHUE OCOOCHHOCTEH PacTBOPEHHUS BEHIECTB C
pa3iM4yHOM PAaCTBOPUMOCTBIO; MPUTOTOBIEHHE PACTBOPOB C OIPENCIEHHON MAacCOBOW J10J€d PACTBOPEHHOIO
BCIIECTBA;, B3aMMOJECHCTBUE BOJABI ¢ MeTaiamMu (HaTpueM | KadbinueM) (BO3MOXHO HCHOJb30BaHHUE
BHJICOMATEPHUAIIOB); OIMPEJICICHUE PACTBOPOB KHUCJIOT M MIEeJI0YeH C MOMOIIBIO HHIMKATOPOB; HCCICIOBAHHUE
00pa3oB HEOPTaHUYECKUX BEIIECTB PA3JMYHBIX KJIACCOB, HAOIIOAECHUE H3MEHEHHS OKPAaCKU HWHJUKATOPOB B
pacTBOpax KHUCJIOT M IIejodei; m3ydeHue B3aumogeicTBus okcuga Meau(ll) ¢ pacTBopoM cepHON KHCIOTHI,
KHCJIOT C METalUlaMH, PEaKIUid HEeUTpalu3zanuu; MolyuYeHUe HEePacTBOPUMBIX OCHOBAHUN, BEITECHEHHE OJIHOTO
MeTajla APYTUM H3 pacTBOpa COJIM; PEUICHHE SKCHEPUMEHTAIbHBIX 3ajJlauy 10 TeMe «BaxHeWmue Kiacchl
HEOPTaHUYECKUX COCAUHECHUN.

IHepuoanuecknii 3axoH u Ilepuognueckas cucreMa xuMuaeckux djaeMeHToB J[. . MengesaeeBa. Ctpoenue
ATOMOB.
Xumuyeckast CBfaA3b. OKUCJIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEAKIIHNA

IlepBbie OOMBITKH KilacCUPUKALUU XUMHUYECKUX deMeHTOB. I[loHATHe 0 rpyImnmnax CcxXOAHBIX 3JIEMEHTOB
(menouHbIE W MICJIOYHO3EMENbHBIC METaUIbl, TaJOTeHBI, HHEPTHBIC Ta3bl). JJIEMEHTHI, KOTOpbIE 00pa3yroT
aM@oTepHbIe OKCUIBI U TUIAPOKCHIBI.

Ilepuonuueckun  3axkoH. Ilepuoaumueckas cucrema xumudyeckux oaiuemMeHTtoB J[. WM. Mennaeneesa.
KopoTtkonepuonnas u anuHHonepuoaHas ¢opmbl Ilepuoanueckoil cuctembl xumMudeckux snemeHToB [l .
MennpeneeBa. llepuoabr u rpynnbl. PU3HYECKUU CMBICIT ITOPAAKOBOTO HOMEpPA, HOMEPOB MEPHOAA U TI'PYIIIbI
DJIEMEHTA.



Crpoenue atromoB. CocTtaB aTOMHBIX saep. M3oromnbl. DinekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumudeckux d3neMeHTOB Ilepumonnueckoir cucremnbr J[. K. MenaeneeBa. XapaKTepHUCTHKA
XUMUYECKOTO 3JIEMEHTa 10 ero nojoxeHuro B Ilepuoauueckon cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTOMOB XMMHYECKHUX DJIEMEHTOB, METAUIMUECKUX U HEMETAINYECKUX
CBOWCTB IIO TpynnaM u nepuoaaM. 3HaueHue llepuoandeckoro 3akoHa u I[lepuoanydeckoid cucTeMbl XUMUYECKUX
3JIEMEHTOB JJI1 Pa3BUTUS HayKu U npakTuku. . 1. MenneneeB — yu€HbIN U T'PaXJaHUH.

Xumudeckas cBiI3b. KoBajneHTHas (IMoJaspHas W HEIOJIpHAas) CBI3b. DJIEKTPOOTPHUIATEIHBHOCTh XUMHUYCCKHX
3neMeHTOB. MOHHas CBA3b.

Crenenp okuciaeHUs. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipouecchl OKUCIEHUS U BOCCTAHOBJICHHS.
OxucnuTenu 1 BOCCTAHOBUTEIM.

XUMHUYECKUM DKCIIEPUMEHT. Hu3y4YeHHEe oOoOpa3lloB BEIECTB METANIOB W HEMETalJIOB;, B3auMOJEHCTBUE
TUApOKCUAAa IMHKA C PAaCTBOPAMHU KHUCJIOT W IIEIOYEH; MPOBEAECHHUE OMBITOB, HIIOCTPUPYIOUHUX OPUMEPHI
OKHCIIUTSIIbHO-BOCCTAHOBUTCIBHBIX peaknuii (ropeHue, peakiiuu pa3aoXKeHUS, COCTUHCHHUS).

MexnpeaMeTHbie CBSI3H

Peanuzanus MeXOpeaIMETHBIX CBsA3€d TIpM H3YyYCHUH XHUMHU B 8 KjIacce OCYIECTBISETCS dYepes
HCMOJB30BaHUE KaK OONHMX €CTECTBEHHO-HAYYHBIX MOHSATHHW, TaK W MOHITHH, SBISIOMUXCS CUCTCMHBIMHU IS
OTJCIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEeHHO-HAay4YHBbIC ITIOHATHSA: HAay4YHBIH @QakT, TUOOTE3a, TEOpHs, 3aKOH, aHajlW3, CHHTE3,
Kinaccuukanus, TMEPUOIUIHOCTH, HAOIIOACHHE, OAKCIICPUMEHT, MOJCIUPOBaHUE, U3IMEPEHUE, MOJECb,
SBJICHUE.

dusuka: maTepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI, PaJAUOaKTUBHOCTh, MOJIEKYJa,
DIEKTPUUICCKUN 3aps, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSHHE BENIECTBa, ra3, (U3NICCKUE BEIUYUHBI,
SIMHHUIIBI U3MEPECHUS, KOCMOC, TIAaHETHI, 3BE31bI, COTHIIS

buonorus: ¢porocunrtes, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapocdepa, MuHEepalibl, TOPHBIE MOPOAbI, TOJIE3HBIE UCKOTIAEMbI€, TOTUIMBO, BOJAHBIEC

pecypc



9 KJIACC
BemecTBo M XMMHYeCKas peaKIusi

Ilepuonuueckuii 3akoH. Ilepuoaudeckas cucrema xumudeckux siaemMeHToB J[. M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB XMMHUYECKHX DIEMEHTOB MNEPBBIX TPEX IEPHOJIOB, Kallusi,
KaJlbIUsi U UX COCJUHEHUN B COOTBETCTBUHU C ITOJIOKEHUEM DIIEMEHTOB B [lepruoandeckon cucteMe U CTpOCHUEM U X
aTOMOB.

CrpoeHue BemecTBa: BHIAbI XUMHYECKOW CBSA3U. THUIBI KPUCTANIHUYECKUX PEUIETOK, 3aBUCUMOCTH CBOWCTB
BEIIECTBA OT TUIA KPUCTAJUINUECKON PEIIETKN U BUAA XUMHUYECKOU CBA3H.

Knaccudukanus ©u  HOMEHKIATypa HEOPTraHWYECKUX BemecTB (MeXIyHapodaHas ©  TpPHUBHAIbHAsA).
XVWMHWYECKHE CBOWCTBAa BEUIECTB, OTHOCAIMUXCA K Pa3IM4YHBIM KJIacCaM HEOPTraHUYECKHX COEIUHEHU,
T€HETUYECKas CBA3b HEOPTaHUYECKNX BEUIECTB.

Knaccudukanus XUMHYSCKHX PEaKIUi MO Pa3audHbIM IIpu3HakaM (MO YHCIy ¥ COCTaBy YYaCTBYIOIIHX B
pE€aKkUuuu BEUIeCTB, IO TeIUIOBOMY 3 (EKTy, M0 U3MEHEHUIO CTEIIEHEH OKHMCIEHUS XUMHUUYECKUX DIEMEHTOB, IO
00paTUMOCTH, TI0 YYAaCTHUIO KaTalu3aTopa). DK30- U IHIOTECPMHUUCCKUE PEAKIIUH, TCPMOXUMHUYCCKUEC YPABHCHUS.
ITonstue o ckopoctu xumuueckon peakuuu. [lousaTue o0 oOpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX PEaKIUIX.
IloHsATHE O TOMOI€HHBIX U TE€TEPOT€HHBIX peakuuax. [lowamue o xumuueckom pasnogecuu. PDaxmopuwl,
BAUAIOUWUE HA CKOPOCMb XUMUYECKOU PeaKyUuu U NOJI0ACEHUE XUMUUECKO20 PABHOBECUSL.
OKuCIUTENbHO-BOCCTAHOBUTEIBbHBIE pPEaKIUU, DJJIEKTPOHHBIA OalaHC  OKUCIUTEIbHO-BOCCTAHOBUTEIbHOMN
peakuuu. CocTaBiI€HUE YPAaBHEHHUU OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIUW C HCIIOJBb30BAHHEM METOMA
AIIGKTPOHHOTO OanaHca.

Teopus 3JIEKTPOJIUTUYECKON AUMCCOUMAUUU. DIECKTPOJUTHI U HEANEKTPOJUTHI. KaTHOHBI, aHHOHBI. MeXxaHu3m
JIUMCCOLIMAllMi BEIIECTB C PAa3IMYHBIMU BUJIAMU XUMUYECcKoi cBA3U. CreneHpb aucconuanuu. CuibHbIEe U cladble
AJIEKTPOJUTHI.

Peaknuu noHHoro ooOMeHa. YCnoBUsl MTPOTEKAHUA PEAKUU HOHHOTO OOMEHa, MOJHbIE U COKpaléHHbIE HOHHBIE
ypaBHeHHUs peaknuii. CBoWcTBa KUCJIOT, OCHOBAaHUN W COJIEH B CBETE MPEJACTABICHUN 00 DICKTPOJIUTUUYECKOU
nucconuanuu. KaduecTBeHHbIE peakUMu Ha HOHBL. [[lonamue o cudponuze coneu.

XHUMHUYECKUNA DKCIIEPUMEHT. O3HAKOMIJIEHHE C MOJEIIMHU KPHUCTANIMYECKUX PEMETOK HEOPTraHUYECKUX



BCIICCTB — METAUIOB M HeMeTaioB (rpaduTa U aiiMasa), CIOKHBIX BEHECTB (XJOpHIa HATPH); UCCIICIOBAHUC
3aBHCUMOCTH CKOPOCTH XHMHYECKOW peakiud OT BO3ACHCTBHUSA pAa3IMYHBIX (AKTOPOB;, HCCIECIOBaHUE
2JICKTPOIIPOBOJHOCTH PAaCTBOPOB BEHIECTB, MpoIlecca AUCCONUAIMKA KHUCIOT, Imejgodeid u coseil (BO3MOXKHO
HCITOIb30BaHUE BUACOMATEPHUAIOB); MPOBEACHHUE OIIBITOB, HILIIOCTPHUPYIOMKUX HNPH3HAKH HPOTEKAHHS PCaKIUid
HOHHOTO oOMeHa (oOpa3oBaHHME oOcCajKa, BBIJICICHHE Ta3a, 00pa3oBaHHE BOJIbI); OMBITOB, WITIOCTPHUPYIOIINX
IIPUMEPbl  OKUCIUTEIBHO-BOCCTAHOBUTCIBHBIX peakiuil (ropeHue, peakiuu pPa3IoKEHHSA, COCIUHCHHUS);
pacrio3HaBaHHE€ HCEOPTraHHYCCKMX BEIICCTB C IIOMOIIBI0O KAadeCTBEHHBIX pEakIuii Ha HOHBI, pEIIeHUE
ADKCIIEPUMEHTAIBHBIX 3a1a4.

Hewmeranisl U UX COETMHEHUS

OOmass xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKT€pPHBIE CTEINEHU OKHUCICHHS.
Crpoenue u (pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — raJOr€HOB. XMMHUYECKHUE CBOWCTBA HAa MPUMEpPE XJopa
(B3aumojeiicTBue C MeTallaMH, HeMeTaulaMu, leiodamu). XiopoBomopoa. ConsHas KHCIOTa, XUMHYECCKHUE
CBOMCTBA, MOJyYeHHUE, IpUMEeHeHue. JlelcTBrue XJopa U XJIOPOBOAOPOJAa Ha OpPraHU3M 4YelloBeka. BaxHenmue
XJIOPUABI U X HAXOXKJIEHUE B IPUPOJE.

Ob6mas xapaktepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE CTENEHU
OKHUCIICHHUS.

CtpoeHne u (¢u3nyeckue CBONCTBA MPOCTHIX BEUIECTB — KHUCJIOPOJAa U Cepbl. AJUIOTPOIHBIE MOJAUPUKALUU
Kuciaopoaa u cepbl. XUMHUECKHE CcBoHcTBa cepbl. CepoBomopond, cCTpoeHue, (QHU3MYEeCKue U XUMUUYECKUEe
cBoiicTBa. OKCHABI Ccepbl KaKk MpPEACTaBUTENN KUCIOTHBIX oOKcuaoB. CepHasg kucinora, (U3HUYECKHE U
XUMHUYecKue cBoicTBa (00mMe Kak MmpeJACTaBHTENs Kjiacca KUCIOT U clienuduyueckne). X MMUUSCKUES P ECaKIUH,
Jexallue B OCHOBE MPOMBINUIEHHOTO crnocoba mnoaydyeHus cepHoil kucinotTel. Ilpumenenue. Conu cepHoi
KHCJIOTHI, KadyeCcTBE€HHas peakuus Ha cyiabdar-uoH. Haxoxaenue cepbl U €€ COEAUHEHUNW B IIPUPOJIE.
XumMudeckoe 3arpsi3sHEHUE OKPYIKAKMICH Cpeabl COCIMHCHUSIMU cephl (KUCIOTHBIC JTOXK/IU, 3aTPA3HCHUE BO3IyXa
U BOJTIOEMOB), CIOCOOBI €r0 IMTPEAOTBPAIICHUS.

OOmas xapakTepucTtuka 35eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKT€pPHbIE CTENEHU
OKHUCIICHUS.

A30T, pacmpocTpaHeHue B Tipupoje, ¢Gu3ndeckue M XumMHu4deckue cBoicTBa. KpyroBopor azora B IpupOJE.




AmMmMuak, ero Gu3nIeCcKrue U XUMUIECKHEe CBOWCTBA, MojlyueHne u nmpuMeHeHue. Conu aMMOHUS, UX PuU3ndecKue
U XUMUYECKHE CBOICcTBa, npuMeHeHue. KadyecTBeHHas peaklus Ha HMOHbBI aMMOHUI. A30THas KucioTa, e€
rnmojiyucHue, Qu3nYecKue W XHUMHUYECcKHe cBoiicTtBa (oOmmMe Kak TIPEJICTaBUTENsS Kiacca KHCJIOT |
crienuduueckue). HMcmonap3oBaHHE HHUTPATOB W COJCH aMMOHHSA B KadeCcTBE MHUHEPAIbHBIX YJIOOpPCHHM.
XUMHYECKOE 3arpsA3HEHUE OKPYXKarollel cpeapl COSAMHEHHUSAMH a30Ta (KUCIOTHBIC MOXKIH, 3arps3HCHHUE
BO3/1yXa, TIOYBBI U BOJIOEMOB).

dochop, amtorporHbie Moaudukanuu docdopa, pusndeckue U xumudeckue cporctBa. Okcun dpochopa(V) n
pochopHas kucnora, puzndeckue U XUMUYECKUE CBOMCTBA, noayueHue. Mcnons3zoBanue gocdaTtoB B Ka4eCTBE
MUHEPaIbHBIX YJI00pECHU.

O6mas xapaktepuctuka saeMeHTOB |VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIE CTENEHU
OKUCJICHHUS.

Yraepo, anaoTpoIiHble MOoAu(UKAIIUKU, PACIIPOCTPAaHEHUE B Ipupoje, Gu3ndeckue U XUMHYECKHE CBOWCTBA.
Ancop6uus. Kpyrosopor yriepoaa B npupoae. Okcuabl yriepoja, ux (GU3ndecKue U XUMHYECKHEe CBOWCTBA,
JICUCTBUE Ha XKHUBbIE€ OPraHU3MBbI, IOJYUYE€HHE U MPUMEHEHHE. DKOJOTHUYECKHE TMPOoOJeMBbl, CBSI3aHHBIC C
okcuaoM yriuepona(lV);, rumore3a rino0albHOro TMOTCIUICHUS KJIMMaTa; MapHUKOBBIH 3G @ekT. YroiabHas
KUclioTa U €€ coiu, uX (pu3nYecKkue M XMMHUYECKHE CBOWCTBA, MoJydueHue W mnpumMeHeHue. KadecTBeHHas
peaknus Ha kap6oHaT-moHBI. Mcmonp3oBaHne kapOOHATOB B OBITY, MEAUIIUHE, ITPOMBIIUIEHHOCTH U CEIIBCKOM
XO035MCTBE.

IlepBoHayanbHBIC MOHATHS 00 OPraHMYECKUX BEIISCTBAaX KaK O COCAMHEHHUIX yrieponaa (MeTaH, 3TaH, dTHICH,
alleTUJICH, JTaHOJ, TJIHIEPHUH, YyKCycHas Kuciora). Mx cocmagé u xumuyeckoe cmpoenue. IloHstue o
OUOJIOTHYECKH BaXHBIX BEIIECTBax: JXHUpax, Oeiakax, yrieBoJax — MU HUX POJU B KHU3HU YeJOBEKa.
Mamepuanvrnoe eOuncmeo opeanuiecKux U HeOp2aHu4ecCKux coeOuHeHuu.

Kpemuuii, ero dusmdyeckue M XUMHUUYECKHE CBOWCTBA, MoJiydeHUEe W mnpumMeHeHue. CoeauHEHUs KpPEeMHUS B
npupone. OOmwme mnpencraBieHus o0 okcunae kpemHusa(lV) u  kpemuumeBoit kucinore. CHIMKATBI, WX
UCMOJIb30BaHUE B OBITY, MEAUIMHE, NPOMBIIUIEHHOCTU. BadxcHelwue cmpoumenlbHvle Mamepuaisl. Kepamuka,
cmekno, yemenm, bemoH, scenezobemon. Illpobremvr 6e30nacHo20 UCNONb30BAHUA CIMPOUMENbHBIX MAMEPUANOE 8
NnO8CEeOHEeB8HOU HCUHU.



XHUMHYECKUN DJKCIIEPUMEHT: H3y4YE€HHE O00pa3suoB HEOPraHHUYECKHUX BEIIECTB, CBOWCTB COJSHOW KHCIOTHI,
IIPOBEJICHUE KAaUECTBEHHBIX pEaklUil Ha XJIOPHUIA-UOHBI U HAOIIOJEHHE MNPU3HAKOB UX ITPOTEKAaHUsS; OIBITHI,
oTpaxaromue ¢GU3HISCKHEe ¢ XHUMHUYCCKHE CBOWCTBAa TajJOreHOB H  HMX  COCJAWHEHHH  (BO3MOXKHO
UCIIONIF30BaHHE BHACOMATEPHUATIOB);, O3HAKOMIICHHE ¢ oOpa3maMu XJIOpHAOB (TalOTeHHIOB), O3HAKOMJIEHHE C
oOpasnamu cepbl U e€ coenMHEeHHSIMHU (BO3MOXHO HCHOJBb30BaHUE BHUJICOMATEPHUAIOB); HaOIIOJACHHE MpoIllecca
o0yriMBaHUs caxapa IoJ JACHCTBUEM KOHLUEHTPHUPOBAHHON CEPHOU KHUCIOTHI; HU3YUEHHE XUMHUUYECKUX CBOWCTB
pa30aBlIE€HHOW CEpHON KHUCIOTHI, HOPOBEJIECHHE KAYECTBEHHOW peakluu Ha Ccyiab(paT-HOH U HAOIIOAEHUE
npu3Haka €€ NpPOTEKaHHs; O3HAKOMJEHHE ¢ (PU3NUECKMMHU CBOMCTBaMU a3zoTa, pocdopa MU UX COECTUHEHUH
(BO3MOXXHO HCITOJNIL30BaHHE BHUJICOMAaTEpHAIOB), o0pa3naMu a30THBIX U (PochOpHBIX YyAOOpEHUU; MOIydYCHUE,
cobupaHue, pacrHno3HaBaHHE M HU3YYEHUE CBOWCTB aMMMHaKa; HNPOBEACHHE KAaUECTBEHHBIX pEakluil Ha HOH
amMMoHHusI U docdaT-uOH U H3YyUYEHHE MPHU3HAKOB HX NOPOTEKaHUsA, B3aUMOJEHCTBHE KOHUEHTPUPOBAHHOU
a30THOW  KHUCJIOTBI € Meabio (BO3MOXHO HCIOJB30BaHHE BHIACOMATEPHUATIOB); H3yYCHHE MOJeIei
KpUCTANIUYECKUX pemeéTok ainMasa, Trpadurta, QyuiepeHa; O3HAKOMJIEHHUE C HOPOLECcCCOM aJacopOiuu
pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITEM U YCTPOHCTBOM MHOPOTHUBOrasa; IOJyUYEHHUE, coOupaHue,
pacno3HaBaHHUE U U3YUEHHUE CBOWCTB YIJIEKMCIOrO ra3a; MPOBEAEHUE KAaUYECTBEHHBIX PEaKUUil Ha KapOoOHAT- U
CUJIHMKAT-UOHBI M MW3YUYEHHUE IIPU3HAKOB HX MPOTEKaHMUA; O3HAKOMIICHHE C HNPOAYKUHEH CHIMKATHOMU
IIPOMBINUIEHHOCTH; PEIIEHNE DKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe « BaxxHelmne HeEMETAUIbI U UX COSIUHEHHUS.

Mertannsl U uxX COCIMHCHUA

O6mass XxapakKT€pPUCTHUKAa XHUMHUYECKHX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM UX TMOJOXEHUS B
Ilepuoaunueckoit cucreme xumudeckux anemeHToB . 1. MenneneeBa u crpoeHus atoMmoB. CTpO€HUE METAJJIOB.
MeTannuyeckas CBsI3b U MeETaUIMUecKas KpHUCTalJudecKas pemeéTka. DJISKTPOXUMHUUYECCKUNA pAa HAPSKECHUU
MeTaioB. DU3NYECKUEe U XUMHUYECKHUEe CBOMCTBa MeTanoB. O0mue crnocoObl moayueHuss MeTauioB. [loHsTue o
KOPPO3UH METaNIOB, OCHOBHBIC CITOCOOBI 3aIMUTHI UX OT Kopposuu. CruiaBbl (cTanb, 4yryH, JIOPaTIIOMUHUMH,
OpoOH32a) M X NPUMEHCHUE B OBITY U TPOMBIIIUICHHOCTH.

[Ilenounbie MeTamnbl: nojioxkeHue B llepuonnueckon cucreme xumudeckux anemeHToB . M. Menneneena;
CTpOCHNE X aTOMOB, HaXOXJeHHUE B Ipupoae. PU3NUYSCKHEe U XUMHUYECKHE CBOHCTBa (Ha IMpuUMEpe HATPHUS U



kanus). OKCHABI U THAPOKCUIBI HATPUA U Kanus. [[puMeHeHue MEeJT0YHBIX METAIJIOB U UX COCTMHCHUN.
I[IlenoyHo3eMeNbHbIE METAJUIBI MarHuid M KajJblHi: mojoxkeHue B Ilepumoamyeckoid cucTeMe XUMHYECKHUX
anemMeHToB JI. M. MeHaeneeBa; CTpo€HUE MX aTOMOB, HaxXOXAEHHE B mpupojic. PU3NUECKUE U XUMHUYECKHUE
CBOMCTBa MarHus M Kajablus. BaxHelmue coequHSHUSA KalbIusa (OKCUJ, THAPOKCH, colin). JKECTKOCTH BOJBI U
CIIOCO0BI €€ YCTpaHEHHUS.

AmoMuHuii: nmonoxeHue B Ilepuoauueckoil cucreme xumudeckux snemeHToB [I. 1. MeHnaeneeBa; ctpoeHue
aToMa; HaxoXJaeHue B mpupojge. DOu3ndyeckue U XUMHUYECKUE CBOUCTBa altoMHUHUS. AM@OTEpHBIE CBOICTBa
OKCHUJAa U TUJIPOKCHJIA ATFOMUHHUS.

Kenezo: monoxenue B Ilepuoandeckoit cucreme xuMuudeckux anemMeHToB J[. M. MeHnaeneeBa; CTpoOEHHE
aToOMa; HaXxoXJeHHue B npupoaec. Pu3ndyeckue U XUMHUUYECKUE CBOMCTBa xene3za. OKCUuabl, THAPOKCUIABI U COJHU
xenesa(ll) m xenesza(lll), ux coctaB, CBOWCTBA K MOJyUYCHHUE.

XUMHUYECKUN DKCIIEPUMEHT. O3HAaKOMJEHHE ¢ o0pas3iaMu METallIOB U CIIJIABOB, UX (PHU3WYESCKUMHU CBONCTBAMU;
H3yYEHHE PE3yJIbTAaTOB KOPPO3MU MeTalioB (BO3MOXHO HCHOJIB30BaHHE BHICOMATEPHAIOB), OCOOEHHOCTEH
B3aMMOJJCHCTBUSA OKCHJIa KallbIMd W HATpUsd ¢ BOJOH (BO3MOXHO HCIIOJIB30BAaHUE BHIACOMATCPHAIORB);
HCClIeIOBaHUE CBOWCTB XECTKOW BOJBI, ITpollecca TOPEHHS jKeje3a B Kuciopose (BO3MOXKHO HCHOJB30BaHUE
BHICOMAaTEPHUAIOB); MPH3HAKOB IIPOTEKAHUS KaUeCTBCHHBIX pEakiuii Ha HOHBI (MarHus, Kajlblusi, alllOMUHUSI,
nunaka, xenesza(ll) u xenesza(lll), menu(ll)); HabmogeHre W OIMCAHUE IIPOIECCOB OKpANIUBAaHUS TJAMCHH
HOHAMHU HaTpHsA, Kalusgd U Kadblusa (BO3MOXHO HMCHOJB30BaHUE BUJICOMATEPHUANIOB); UCCaeI0BaHE aM(OTEPHBIX
CBOMCTB THUJAPOKCHIA aJIOMHHUA U TUIAPOKCHUIA IMHKA, PEIICHHE OIDKCIIEPUMEHTAIbHBIX 3ajad II0 TeMe
«Baxnelimue MeTalJIBI U UX COCIUHECHUI).

XHUMHUS U OKpYKaromas cpena

HoBble matepuanbl U TexHOJOTHMH. BemecrBa m mMarepuanbl B MNOBCEAHECBHOW XW3HU 4YEJIOBEKAa. XHUMUS H
3qopoBbe. be3zomacHoe HCIONB30BaHUE BEIIECTB UM XMMHYECKUX peaknuii B OwbiTy. I[lepBas momomnis T1ipu
XUMHUYECKUX OXOrax M oTpaBieHUsiX. OCHOBBI DKOJOTHYECKOW TI'PAMOTHOCTU. XUMHUUYECKOE 3arpsi3HEHHE
oKpyaroinei cpenbl (mpeneiabHas gomyctumas KoHieHTpanus BemecTB — [1JIK). Poap XumMuu B pelieHuu
9KOJIOTUYECKUX MPOOIEeM.



[TpupoaHbIE HCTOYHUKHU YTIASBOIOPOJIOB (YyToib, IIPUPOIHBIN Ta3, HEPTH), MPOIAYKTHI HX HNepPepadbOTKU, UX POJb
B OBITY U TTPOMBIIUICHHOCTH.

XHUMUYECKUH DKCIIEPUMEHT: HU3y4dYeHHEe o00pa3noB wMaTepHanoB (CTEKIO, CIUIABBI METaJUIOB, ITOJUMEPHBIC
MaTepualbl).

MesxknpenmeTHble CBA3U

Peanuzanus MeXNpeaMEeTHBIX CBs3€l MNOpU H3YyYEHUHM XUMUU B 9 Kilacce OCYyIEeCcTBIsETCS dYepes
HCIOJBb30BaHNE KaK OOMMUX €CTSCTBEHHO-HAYYHBIX MOHITHH, TaK W IOHATHH, ABISIOMUXCS CUCTEMHBIMHU JIJIS
OTJCIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAay4YHbIE IIOHATHUS: HAay4YHbIH @QakT, Trunoresa, 3aKOH, TEOopHus, aHajlu3, CHUHTE3,
knaccuukanus, TEPUOAUIHOCTH, HAOIIOACHHE, OAKCIICPUMEHT, MOJCIUPOBaHUE, HU3MEPEHHUE, MOJCb,
SBJICHUE, TAPHUKOBBIN 2P EKT, TEXHOJIOTHS, MAaTECPHUAIHI.

duszuka: maTrepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI, PaJUOaKTUBHOCTh, MOJIEKYIa,
DIEKTPUUECKUN 3apsid, IMPOBOAHUKHU, TTOTYTIPOBOJHUKU, AUDIEKTPUKH, POTOIIEMEHT, BEUIECTBO, TEJIO, 00BEM,
arperaTHOE€ COCTOSHHUE BEIIEeCTBa, ra3, PacTBOP, PACTBOPHUMOCTbH, KpUCTAINIMYECKas pemeéTKa, CIuiaBbl, (u3u-
YeCKUE BEIMYUHBI, CTUHUIBI H3MEPEHHUSA, KOCMUYECKOE TTPOCTPAHCTBO, TUIaHETHI, 3BE3161, CONHIIE.

buonorusa: ¢dorocuHTe3, AbixaHue, Ouocdepa, 3KOCHUCTEMa, MUHEpAIbHbIE YHOOPEHUS, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHTBI, ITUTATCIbHBIC BEIISCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpasibl, TOPHBIC TTOPOJIbI, TTOJE3HbIE UCKOTIaeMbI€, TOTIJIUBO, BOJHBIC

pecypcCHlI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O TIPEIMETA «XUMUS» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

HSyquI/Ie XMMHHU B OCHOBHOH IIKOJE HamrpaBJIC€HO Ha JOCTHXCHHC 06y‘laIOHH/IMI/ICH JUYHOCTHBIX,
MCTAIMTPCAMCTHBLIX U INMPECIMCTHBIX PC3YJIbTaTOB OCBOCHUIA qu6HOFO npeamceTa.

JIN4HOCTHBIE pPe3yIbTATHI
JIndHOCTHBIE pPe3ylNbTaThl OCBOCHHUA IPOTPaMMbl OCHOBHOTO 00mero o0pa3oBaHHUS JOCTUTAIOTCA B XOJE



o0ydYeHHuss XMMHUHU B €JIMHCTBE Y4YeOHOW M BOCHHTATEIbHOU nesTelbHOCTH OpraHu3alui B COOTBETCTBUH C
TPAJAUIUOHHBIMU POCCUUCKHUMU COLUOKYJIBTYPHBIMHU U JIYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMH, OHPUHATHIMU B
oOllecTBe IMpaBUIaMU W HOPMAaMH IOBEJEHUS U CIIOCOOCTBYIOT ITPOIIECCaM CAaMOIIO3HAHUS, CAMOPAa3BUTHUA U
coIlMalin3aluu 0O0yYJaromuxcs.

JIndHOCTHBIE PE3yIbTaThl OTPaXarT CPOPMUPOBAHHOCTH, B TOM UHCJIC B YaCTH:

HanI/IOTI/I‘-IGCKOFO BOCIIMTaHUA

EHHOCTHOTO OTHOWIEHHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY W HAYYHOMY HAacCIEJIUIO,
NOHUMAHUS 3HAYEHUS XUMUUYECKOW HayKhu B IKU3HU COBPEMEHHOI0 OOIIecTBa, CIIOCOOHOCTH BIaAETh
JIOCTOBEpHOU HMHpOpManuel o MepeIoBbIX JOCTUKEHHUSAX M OTKPBITUIX MHUPOBOW U OTEUESCTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HaHUIX 00 YCTpONUCTBE MUpPa U OOIIECTBA;

I'paxxnanckoro BocriutaHus

IIPEJACTABICHNUS O COLNUMAIbHBIX HOPMAax M IIPaBHIAaX MEXINYHOCTHBIX OTHOIIEHHM B KOJUIEKTHBE,
KOMMYHUKATUBHOU KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, y4eOHO-HCCIeI0BaTEIbCKONW, TBOPUECKOU H
APYTUX BUAAX AEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW JEATEIbHOCTH NPHU BBIITOJIHEHUHU
y4eOHBIX, NO3HABATEIbHBIX 3a/Ja4, BBINOJHEHUU XMMHUYECKUX DKCOEPUMEHTOB, CO3/IaHUHU y4YEOHBIX MPOEKTOB,
CTpEMJICHUS K B3aUMOIIOHMMAHHUIO W B3aMMOINOMOIIM B HOpOLEcCe APTONH y4deOHOU NesTeNbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEIAEHUE M MNOCTYIIKM CBOMX TOBApHINEH C MHO3MUUH HPABCTBEHHBIX U MNPaBOBBIX HOPM C
Y4ETOM OCO3HAHUS IMOCIEACTBUN MMOCTYIIKOB;

[{eHHOCTH HAYYHOT'O MO3HAHUS

MHUPOBO33PEHUYECKUX MPEIACTABICHUN O BEUIECTBE U XMMHUUYECKOW PEAKIUHU, COOTBETCTBYIOUIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM U COCTABJIAIOIIMUX OCHOBY JJIsi IIOHMMaHWUA CYIIHOCTH HAYYHOW KapTHUHBI MUPA;
MpeJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IIPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C TIPUPOTHOUN
Cpeloi, O pOJIM XMMUU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIX MOTHBOB, HAaIlPaBJIEHHBIX HAa IMOJYyYE€HHE HOBBIX 3HAHUW IO XUMHHU, HEOOXODUMBIX I
00bsCHEHUs HAOII0/Ia€MBbIX IMIPOILECCOB U SIBICHUIM;

Mo3HaBaTeIbHOW, MH(GOPMAUMOHHOW M YHUTATEIbCKOW KYyJIbTYpbl, B TOM 4YHCIE€ HaBBIKOB CaMOCTOSTEIbHOUN



paboThl ¢ YYEOHBIMH TEKCTaMH, CIIPABOYHOW JUTEPATYypPOU, AOCTYIMHBIMH TEXHHYECCKUMHU CPEICTBAMU
HHOPMAMOHHBIX TEXHOJIOTHUH;

HHTEpeca K OOy4YEeHHI0O W MO3HAaHWIO, JIOOO3HATEIbHOCTH, TOTOBHOCTH U CHOCOOHOCTH K CaMOOOpa3OBaHMUIO,
MPOEKTHON M UCCIEI0OBATEIBCKON AEITECIbHOCTH, K OCO3HAHHOMY BBIOOPY HAITPaBJICHHOCTH U YPOBHS 00yUYeHUS
B JaJbHEHUIIEM,

dopmupoBaHUs KYJIbTYphI 310pPOBbS

OCO3HAaHUS LIEHHOCTH XU3HU, OTBETCTBEHHOI'O0 OTHOIIECHUS K CBOEMY 3J0pPOBbIO, YCTAHOBKHU Ha 3J0pOBBIi 00pa3
KHU3HHU, OCO3HAaHWS ITOCICACTBUH M HEMPHATHS BPCIAHBIX IPUBBIYCK (YIIOTPEOICHUs alKOTOJIsl, HAPKOTUKOB,
KYypEHHUS), HEOOXOIMMOCTH COONIOSHHUS TIPaBII 0€30MaCHOCTH IIPU OOpalIeHNU C XMMUYECKIMHU BEIICCTBAMU B
OBITY U pEATbHON )XKU3HU;

TpyznoBoro Bocnutanus

MHTEpECa K MPAKTUYECKOMY HU3yUEHUI0 podeccuil u Tpyaa pa3iInuHOro pojia, yBaXXEHHUE K TPYAY U pe3ylibTaTaM
TPYZOBO IEITEIBHOCTH, B TOM YHUCJI€ Ha OCHOBE NPHUMEHEHUs NMPEIAMETHBIX 3HAHUW IO XMMHHU, OCO3HAHHOTO
BbIOOpa HMHAUBHUAYAJIbHOU TPAaCKTOPUM IIPOJOJDKEHHUS OO0pa3oBaHUs C YUYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEIIHON MPO(ECCUOHATBHONW JIEITEIbHOCTH
U Pa3BUTHUS HEOOXOAMMBIX YMEHUN; TOTOBHOCTh aJalITUPOBATHCA B NPO(ECCUOHAITBHOU CPEJIE;

DKOJIOTHYECKOTO BOCIIUTAHUA

DKOJIOTUYECKH 1€1IeCO00pa3HOro OTHOWIEHUS K MHOPUPOAE KaK HCTOYHUKY JKM3HM Ha 3eMie, OCHOBe €&
CyLIECTBOBaHMS, MOHUMAaHUS IEHHOCTH 3J0POBOT0 1 0€30MMacHOT0 00pasa JKM3HHU, OTBETCTBEHHOT'O OTHOIIECHUS K
cOOCTBEHHOMY (PU3MYECKOMY U TICUXMYECKOMY 3J0pPOBBIO, OCO3HAaHHUs LEHHOCTH COOJIOAEHUS IIpaBuUI
0e30macHOro MOBEAECHUS MpPU padoTe C BEHIECTBaAMHM, a TaKXKE€ B CUTyalHAX, YTPOXKAIOMMUX 3/I0POBBIO U XKHU3HU
JTIOJZIEH,

CHOCOOHOCTH MNPUMEHSITHh 3HAHUS, MOJy4YaeMble IPH H3YyUYEHUH XUMHHU, AJS PEUICHHUs 3a7ad, CBI3aHHBIX C
OKpYy>Xarwllel MPUPOAHON Cpenoi, MOBBILIEHHUS YPOBHSA BKOJIOTHYECKOW KYyJIbTYpPbl, OCO3HAHHUA IT100AaIbHOIO
XapakTepa 3KOJOTHYECKUX MPoOJIeM U MyTEH UX pEeLlIEeHUs ITIOCPEACTBOM METOAOB XUMHUHU;



OKOJIOTUYICCKOTIO MBIINIJICHHWA, YMCHHUA PYKOBOACTBOBATHLCA HM B HOBH&B&TCJ’IBHOﬁ, KOMMYHHKaTHBHOﬁ )51
COHI/IaHBHOﬁ IIPAaKTHUKC.

MeTal'lpeIlMeTHble pe3yabTaThl

B cocrtaBe wMeTarnpeaMeTHBIX Pe3ydbTaTOB BBIJCISIIOT 3HadYUMbie MAJisi (OPMHUPOBAHUI MHUPOBO33PECHUS
oOlIeHAYy4YHBIC IMOHATHUS (3aKOH, TEOpHs, IIPUHIMII, THIIOTE3a, (AKT, CUCTEMa, MPOIECC, IKCIICPUMEHT U Jp.),
KOTOPBI€ HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUECOHBIX MpeaMEeTaxX U MO3BOJSIOT Ha OCHOBE 3HAHHUN U3 ITUX
peaMeToB (popMupoBaTh MPEJICTABICHUE O I[€JIOCTHOW HAay4YHOW KapTUHE MHUPA, U YHHUBEPCAIbHBIE y4cOHBIC
necTBus (MMo3HaBaTEIbHBIC, KOMMYHHUKAaTHBHBIC, PETryJIITHBHBIC), KOTOpbIC OOECIEUYMBAIOT (OPMHpPOBaHUE
TOTOBHOCTU K CaMOCTOATEIbHOMY IJIAHUPOBAHUIO U OCYIIECCTBICHUIO YUEOHOU A€ATEIHLHOCTH.
MeTanpeaMeTHbIE pe3yiabTaTbhl OCBOCHHA OO0pa3oBaTEIbHOW HOpoOrpaMMbl MO XUMHUHU OTPAXAOT OBJIAJCHUE
YHUBEPCAITbHBIMU MO3HABATEIbHBIMHU ACHCTBUIMHU, B TOM YHUCJIE:

ba3oBbIMM JTOrHYECKUMH JICMCTBUSIMHU

YMEHHEM HCIIOJb30BaTh NOPHUEMBI JOTUYECKOTO MBINIJIEHUS MNPU OCBOCHUM 3HAHUW. PACKPBIBATH CMBICH
XAMHYECKUX IMOHATHH (BBIACIATH HX XapakKTepHbIE MNPH3HAKH, YCTAaHAaBJIWBATh B3aUMOCBSI3b C APYTUMH
IMMOHSATHUIMH), HCIIOJIb30BAaTh IMMOHATHUS IJIsS O0OBSICHEHHUS OTACIbHBIX (PaKTOB M SABJICHHUH, BBIOMPATH OCHOBAHUS
U KpUTEPHUU I KiacCcupUKAUA XUMHUYECCKUX BEHIECTB U XMMHUYCCKUX PEaKIMi; yCTaHaBJIMBAaTh HPUYUHHO-
CICACTBCHHBIC CBSA3M MEXJIy OOBEKTaMH HM3YYCHHUS, CTPOUTH JIOTHUYEeCKHEe paccyxacHus (MHIYKTHBHBIC,
JIEIYKTHUBHBIEC, 110 aHAJIOTHH); A€JaTh BbIBOJbBI U 3aKIFOYCHHUS,

YMEHHEM MPUMECHATH B MpoIecce IMO3HaHUA NOHATHS (MpeaAMETHBIE M MeETalpeIMETHBIC), CUMBOJHUYECCKHUE
(3HaKOBBIE) MOJEIHU, UCHOJAb3yeMbIC B XMMHUHU, MTPEOOPA30BBIBATH HIKMPOKO MPUMEHICMbIE B XUMHUHU MOICIbHBIC
IIPEACTABICHUS — XHMHUYECKUH 3HAK (CHMBOJ 3J€MEHTa), XUMHUYecKkas (opmysa U ypaBHCHHE XHUMHUYCCKOU
peaknmuum — TIPH PEUIEHUU YYEOHO-TIO3HABATECIbHBIX 3aJad; C Yy4ETOM J3THUX MOJEIBHBIX ITPEIACTABICHUN
BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHBIC IPHU3HAKHW H3Yy4YaeMBbIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U
XAMHUYECKUX PEaKNuil; BBIABISATH O0MHNE 3aKOHOMEPHOCTH, MPUINHHO-CJICICTBEHHBIC CBSI3W U IPOTHBOPEYUS B
W3y4daeMbIX OpoLeccax M SABJICHUAX; IpelyaraTb KPUTEPUU O BBIABICHHUS 3TUX 3aKOHOMEPHOCTEU U
IIPOTUBOPECUH; CaMOCTOSTEIHLHO BBIOUpPATh CHoco0 pelieHus ydeOHOW 3amgauu  (CpaBHUBATH HECKOJIBKO



BapUaHTOB PEIICHUs, BBIOUPATh HauOO0JICE ITOAXOIANNN ¢ YIETOM CAMOCTOSTEIILHO BBIJACICHHBIX KDUTCPHUCB);

bazoBeivMmu HCCJICA0BATCIBbCKUMHA I[GﬁCTBPIfIMH

YMEHHEM HCIOJIb30BaTh IOCTAaBJICHHBIC BOMNPOCHI B KadeCcTBE MHCTPYMCHTa NMO3HAaHHUS, a TaKKe B Ka4eCTBE
OCHOBBI JJI1 POPMHUPOBAHUS THIOTE3bI MO IIPOBEPKE MPABUIBHOCTU BBICKA3bIBACMBIX CYKJICHUN;
MPHOOpPETEHUE OMNBITA MO IMJIAHUPOBAHUIO, OPTaHU3AIMN U ITPOBCJICHUIO YUYSHUYCCKUX IKCIIEPUMEHTOB. YMCHHUE
HaOJ0JaTh 3a XOJOM MpoIlecca, CaMOCTOSATEIBHO MNPOTHO3UPOBATH €ro pe3yiabTar, G(OpMYJIUpOBaTh
0000MIeHNUS ¥ BBIBOJBI MO pe3yJibTaTaM IMPOBEASHHOIO OIThITAa, HCCICAOBAaHUS, COCTABIATH OTYET O IIPOACIaHHOM
pabore;

Pabotoii ¢ nndopmanueit

YMEHUEM BbIOUpaTh, aHAIU3UPOBATH W HUHTEPHPETHUPOBATH HHPOPMALUIO pa3iInudyHbIX BUJIOB U GdopMm
IpPEJICTABJICHHS, MOIyYaeMy U3 pPa3HbIX HCTOYHHKOB (HAay4YHO-TIOIYJSpHAs JIUTEpaTypa XUMHYECKOTO
COZepIKaHUs, CIpaBOYHBIC ITocoOus, pecypchl HMHTEepHeTa); KPUTUYECKU OICHUBATH IIPOTUBOPEUYUBYIO U
HEIOCTOBEPHYIO MH(OPMAIHUIO;

YMEHUEM NPUMEHATH Pa3jiMuHbI€ METOJbl U 3alpOChl MPHU IMOUCKE U O0TOOpEe HH(POPMAIUU U COOTBETCTBYIOIINX
JaHHBIX, HEOOXOAUMMBIX [ BBINOJHEHHUS Y4YEOHBIX UM MO3HAaBAaTEIbHBIX 3aJlady OIPEAENEHHOIO0 THIIA;
npuoOpeTeHne onbITa B 00JaCTH UCHOIB30BaHUA HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI,0BlIaI€HUE
KyJIbTYpOH aKTHUBHOTO HCMOJb30BaHUA PAa3IMYHBIX IIOUCKOBBIX CHUCTEM; CaMOCTOSTEIBHO BBIOMPATH
ONTUMAIIbHYIO (QOopMy mpeacTaBlieHUs HHPOpMALUU U WUIIOCTPUPOBATH pElIaeMble 3aJ1a4yd HECIO0XHBIMHU
cXxeMamu, quarpamMmMamMu, Apyrumu popmamu rpaduku 1 ©X KOMOUHAUUIMU,;

YMEHHEM HCHOJb30BaTh M AaHAJIU3UPOBATH B TIIpolecce YYEOHOW M UCCIEeN0BATEIbCKON AesSTEeIbHOCTH
MHPOpPMAKIO O BIUSHUU OPOMBIIIIIEHHOCTH, CEIbCKOTO XO3SWCTBAa U TPAHCIIOPTA HAa COCTOSHHUE OKpY’Karolel
OPUPOJHON CPEABI;

VYHUBepcalbHBIMM KOMMYHUKATUBHBIMU JEHCTBUSIMU

YMEHHEM 3aJaBaTh BOIPOCHl (B XOJe aualora W/UIAW JUCKYCCHH) II0 CYHIECTBY OOCYXIaeMOil TEMHBbl,
(opMynMpoBaTh CBOU HNPEIOKEHNUS OTHOCUTEIBHO BBITIOJIHEHUS IIPEII0KEHHON 3a1a4u;



nmpuoOpEeTEeHNE OMNbITA MPE3CHTAIUH PE3YJLTATOB BBIMOJHCHUS XHMHUYECKOTO OJKcIiepuMeHTa (J1abopaToOpHOTO
OTTBITa, TAa0OPAaTOPHOUN pabOThI MO UCCISTOBAHUIO CBONCTB BEIICCTB, YUEOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOHW CO CBEPCTHUKAMM ITO3HABATEIBHOW U HCCIENOBATEIBCKOU HEATEIBHOCTH
IIpU pPEUICHUU BO3HHUKAIOIHMX NOpoOieM Ha OCHOBE yu€Ta OOHMX HHTEPECOB M COIVIACOBAHUA IIO3ULUU
(oO6cyxnaeHus, OOMEH MHEHHIMH, «MO3TOBbIE IITYPMBbI», KOOpJAWHANHWSI COBMECTHBIX JICHCTBHN,
OTIpe/IelICHUE KPUTEPUESB MO OIICHKE Ka4eCTBa BBITIOJHCHHOU PabOTHI U JIp.);

YHI/IBepcaHBHI)IMI/I PCTYJLITUBHBIMU I[GﬁCTBHHMPI

YMEHHUEM CAMOCTOSTENbHO OIPEAEIATh LEIU ACITEIbHOCTH, INIAHUPOBATH, OCYIIECTBIATH, KOHTPOJIUPOBATH H
Opu HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JEATEIBHOCTh, BbIOMpaTh Haubonee >(PEPEeKTUBHBIE CHOCOOBI
peuieHuss Yy4YeOHbIX U II03HABAaTEIbHBIX 3aJay, CaMOCTOSTEIbHO COCTaBIATH MJIU KOPPEKTUPOBATH
NPEUIOKEHHBIN alrOpUTM JAE€UCTBUNW NpPHU BBINOJHEHUU 3aJaHUM C y4YETOM MOJYYEHHUsS HOBBIX 3HaHUU 00
u3y4yaeMbIX OOBEKTaX — BEUIeCTBaX M peEaklusAX; OLEHUBATh COOTBETCTBUE MOJYYEHHOIO pe3yibTaTa
3aBJCHHON 11€JIH;

YMEHUEM HCII0Jb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEjilaraéMbl€ B yCIOBHUM 3aJaHUM.

IIpenmeTHbIE pe3yabTaThI

B cocraBe mpeaMeTHBIX pE3yabTaTOB IO OCBOCHHIO 003aTE€NbHOTO COAEpPKaHUs, YCTAaHOBIEHHOTO HaHHOU
paboueil TporpaMMoil, BBIACISAIOT. OCBOCHHBIE OOy4YalOIUMUCI HAay4dYHbIE 3HAaHHSA, YMEHHS H CHOCOOBI
NeicTBUl, crieuuduyueckue s MpeaMeTHON obnactu «XUMHUS», BUIABI JCITEIbHOCTH MO IMOJYUYEHHIO HOBOTO
3HaHHA, €ro HHTEpIIpEeTalun, MpPeoOpa3oBaHUIO U NPUMEHEHHIO B Pa3IMUYHbBIX YUEOHBIX 1 HOBBIX CUTYaI[UAX.
IlpeameTHble pe3yabTaThl NOPEACTaBI€HbBI II0 TrojlaM OOy4YeHUs U OTpaxarT CPOPMHUPOBAHHOCTH Y
o0y4arouuxcs cleayouux yMeHHU:



8 KJIACC

1) packpwviéamv cmblci OCHOBHBIX XMMHUYECKUX MOHATHH: aTOM, MOJICKYyJa, XHMHYCCKHUU 3JIEMEHT, MPOCTOC
BCIISCTBO, CIOKHOE BEIIECTBO, cMeCh (OJHOPOJIHAS M HEOAHOPOJHAs), BAICHTHOCTh, OTHOCUTEIbHAs aTOMHAas
U MOJEKYJspHas Macca, KOJIUYECTBO BeELIEeCTBa, MOJIb, MOJIpPHAas Macca, MaccoBas JI0Js1 XUMHUYECKOTIO
3JIEMEHTA B CO COCAUHEHUU, MOJIIPHBIN 00BEM, OKCH/I, KHACJIIOTA, OCHOBAaHHE, COJIb,
DIIEKTPOOTPHUIIATEIBHOCTh, CTEIMEHb OKHUCICHUS, XMMHUUECKas peakiusd, KiaccuduKaluus peakiuil: peakuuu
COCAUHEHMs, PEaKIUMU Pa30KEHUs, PEaKIUU 3aMEIICHUs, peakuuu oOMeHa, DK30- U DHJOTECPMHUUYECKHUE
peaknuu; TeroBod a(pdexT peakuuu; sSaApo aToMa, BIEKTPOHHBIA CIOM aToma, aTOMHas OpOUTallb, PaanyC
aToOMa, XUMHUYECKasi CBs3b, IOJIPHAasd U HEIOJIPHas KOBAJICHTHAas CBiI3b, HOHHAsA CBA3b, UOH, KATUOH, aHUOH,
pacTBOpP, MaccoBas JI0Jis BeliecTBa (ITPOIEHTHAsI KOHIICHTPAIus) B paCTBOPE;

2) unnrocmpuposams B3aUMOCBA3b OCHOBHBIX XMMHYCCKUX MOHSITHH U MIPUMECHSATH 3TH MOHIATHUS ITPH ONMUCAHUU
BELIECTB U UX IPEBPAILCHNN;

3) ucnonvzoeams XUMHYECKYH) CHMBOJHUKY [JIsg COCTaBJICHHUsA (DOPMYJ BEIIECTB M YPaBHCHHUH XHUMHYCCKHX
pEaKIui;

4) onpedensimb BaICHTHOCTh aTOMOB DJICMEHTOB B OMHApHBIX COCAMHEHUSAX; CTCIICHb OKHCICHHUS 3JIEMCHTOB B
OMHApPHBIX COCIMHEHUAX; MMPUHAJICKHOCTh BEUIECTB K OMNPEACIEHHOMY KJjlacCy cCOeAUHEHUN 1o hopMyaaM; BUT
XUMHUYECKO#N cBsA3U (KOBaJCHTHAs ¥ MOHHAs) B HCOPTAaHUYCCKUX COCTUHCHHUSIX;

5) packpsisame cmwicn Ilepuoaumdeckoro 3akoHa JI. WM. MeHnaeneeBa: JIEMOHCTPHPOBATH ITOHHUMAaHUE
NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX DIEMEHTOB OT UX IOJOXeHUs B Ilepuomuueckoun cucreme;
3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJEKYJIAIPHOTO YYE€HHs, 3aKOHAa
ABoranpo; onuceleams u xapakmepuzosams TabnuuHyr dopmy Ilepuoandeckoil cCUCTEMbl XUMHYECKHUX
BJEMEHTOB. pa3inyaTh MNOHATHSA «rjdaBHas mnoArpymnma (A-rpynma)» u «mobounas noarpyima (b-rpymma)y,
Majible U OOJBIINE MEPUOSbl, coomHocums O0003HAUYCHUS, KOTOphble uMerTcs B Tabnune «llepuonuueckas
cucteMa xumMuuyeckux snemMeHToB J[. VM. MeHnneneeBa» C 4YHUCIOBBIMHU XapPAKTEPUCTUKAMHU CTPOECHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsi sapa, o0IIee YUCIO DISKTPOHOB U paclpeaesiCHUE UX MO AISKTPOHHBIM
CIIOSIM);

6) xkraccuguyuposams XUMHUYECKHE DICMEHTBI, HCEOPraHUYECKHUE BeIIeCTBa; XUMHYECKkHe peakiuu (1o



YHUCIy U COCTaBY YYaCTBYIOIIUX B pEaKIMU BEHISCTB, 110 TETHIOBOMY (P eKTy);

7) xapakmepuzoeamsv (onucwvleams) o0UIME XUMHYECKHE CBOWCTBA BEIICCTB PA3IMYHBIX KJIACCOB, MOATBEPKIAs
OIMHUCaHue MIPUMEPaAMU MOJEKYIIPHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMHUUYECKUX PEaKIUii;

8) npoenozuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO COCTaBa; BO3MOXHOCTH ITPOTEKAHUS
XUMHUYECKUX MPEBPAICHUN B Pa3INIHBIX yCIOBUIX;

9) gbiuucaams OTHOCHUTEIBHYI MOJCKYISIPHYIO M MOJSIPHYIO MacChl BEIIECTB; MACCOBYIO JOJTIO XUMHYECKOTO
seMeHTa TII0 (opmylie COSAUHEHHUS; MAacCOBYIO JOJI0 BEIIECTBa B pPAacTBOpPE;, IPOBOJAUTH PacUYETHI IO
YPaBHEHUIO XUMHYECKON peaKkluu;

10) npumensms OCHOBHBIC OTIEPAIIU MBICIUTEIBHOW JICATSILHOCTH — aHallM3 U CHHTE3, CPaBHEHUE, 00001meHue,
CHUCTEMAaTHU3al1I0, KJIacCu(UKaAIUIO, BbIIBICHUE NMPUUYUHHO-CIEJICTBEHHBIX CBSA3€M — AJI1 U3YUEHHUS CBOWCTB
BEIIECTB M XUMUYECKHX peakluil; e€CTeCTBEHHO-HAay4YHbI€ METOAbl ITIO3HAHUS — HAOJIIOJAEHUE, U3MEpPEHHUE,
MOJICIMPOBAHUE, SKCIICPUMEHT (peaibHBIN U MBICJICHHBIN);

11) creoosams TIpaBWIAM MOJB30BaHUS XHUMUYECKOW IOCYHAOH W Ja0OPAaTOPHBIM O0OpYyJIOBaHHUEM, a TaKXKe
nmpaBujaaM oOpameHusi ¢ BEIeCTBAaMH B COOTBETCTBUM C HHCTPYKIUSAMH II0 BBITIOJHEHHUIO Ja0OPaTOPHBIX
XUMHUYECKUX OIBITOB IO TOJIYyYSeHHI0O W COOMpaHUI0 ra3000pa3HBIX BemiecTB (BOIOpOJa W KHCIOPOAa),
IIPUTOTOBIEHUIO PACTBOPOB C OMOpEACIEHHONW MAacCOBOM AoJjiel pacTBOPEHHOIO BELIECTBA; IUIAHUPOBATh U
MIPOBOJAUTh XUMUYECKHE DKCIIEPUMEHTHI I10 PACIIO3HABAHUIO PACTBOPOB HIEIOYENH U KMUCIOT C HOMOIIbIO HHANUKA-
TOopoB (1akmyc, ¢peHondTalenH, METUIOPAHK U AP.).

9 KJIACC

1) packpwviéamv cmblci OCHOBHBIX XHMMHYECKHX NOHATHUNH: XHUMHUYCCKUH DIEMEHT, aTOM, MOJICKyJa, HWOH,
KaTUOH, aHMOH, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAIECHTHOCTH, DJIEKTPOOTPHULATEIBHOCTH, CTEIICHb
OKHMCJICHHSI, XUMHUYECKasi peaKlusi, XUMUYECcKasl CBsA3b, TEeNJIOBOU 3 (PeKT peakuuu, MoJib, MOJIIPHBIA 00BEM,
pacTBOP; DJEKTPOJUTHI, HEDIEKTPOJUTHI, JJIEKTPOJIUTHUECKas AUCCOLHUAIUS, pPEaKUuu HOHHOro oOMeEHa,
KaTaau3aTop, XHMMHUYECKOE paBHOBecHE, oOpaTUMble U  HeoOpaTUMbIE  peakluu, OKUCIUTEIbHO-
BOCCTAaHOBUTEIBHBIE PEAKIHUHU, OKHCIUTENIb, BOCCTAHOBUTENb, OKHCIEHHUE U BOCCTAHOBIEHHUE, AJUIOTPOIUS,
aM(pOTEpPHOCTh, XUMHUUYECKasi CBiI3b (KOBaJeHTHAas, WOHHAas, MeETaUNIMYecKas), KpHCTaUIMYecKas peméTka,



KOPPO3HUs METAUIOB, CILIaBBI; CKOPOCTh XUMHUYECKOW peakIuu, IpeaeiaibHo gonyctumas koHneHtpamnus (IT1K)
BEILECTBA;

2) unnrocmpuposams B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHITUU U IMIPUMEHSATH 3TU MOHITHUS IIPU ONUCAHUHU
BELIECTB U UX IIPEBPAILCHNN;

3) ucnonvzosamv XUMHUYECKYH) CHMBOJIMKY JUISi COCTaBieHHS (OPMYJ BEHIECTB U YPaBHECHHH XHMHYCCKUX
pEeaKuuu;

4) onpedenamv BAICHTHOCTb W CTENCHb OKHCICHUS XUMHUYECKHX DJIEMEHTOB B COCIWHCHHSIX PAa3IUIHOTO
COCTaBa; MPHUHAIECKHOCTh BEUIECTB K OIIPEJCIEHHOMY KJIacCy COEIMHEHUH 1o (opmyliaM; BHUJI XUMHUYECKOU
cBs3u (KOBaJICHTHAs, HOHHAsl, METAININYECKAsi) B HECOPTAHUYCCKUX COCAWHCHUSX; 3apsJl MOHA II0 XMMHUYECKOM
dbopmye; xapakTep cpeabl B BOJHBIX paCTBOPaX HEOPTraHUYECKUX COCAUHEHUH, TUIl KPUCTAIINYECKON pemETKU
KOHKPETHOTI'O BEIIECTBA;

5) packpwvieams cmwuicn Ilepuoaudeckoro 3akona J[. M. MenpaeneeBa W JAEMOHCTPUPOBATH €r0 NOHUMAaHHUEC!
onuceleams U xapakmepuzogams TadauuHyo popmy llepuonnyueckoil cucTeMbl XUMHUYECKUX DIIEMEHTOB!
pa3nuvaTh MMOHSATUS «TJaBHAs noarpynmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnmna)», manbie
1 0oJbIINE MEPUOABI; COOMHOCUMb 0003HAYEHUSA, KOTOPbIE UMEIOTCA B HEPUOJNUECKON TabiuIe, C YUCIOBBIMU
XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB M 3apsja sapa, 00Iiee YuciIo dICKTPOHOB
U pacrpeselieHHe HX I10 JJICKTPOHHBIM CIOSIM); 00bsicHAmMb O0lKe 3aKOHOMEPHOCTH B M3MCHCHUHU CBOWCTB
AJIEMEHTOB U UX COEAUHEHUN B IIpeJeiaXx MaJIbIX IIEPUOJOB U INIABHBIX NOAIPYNI C YYETOM CTPOEHHUS UX ATOMOB;
6) xkraccuguyuposams XUMUYCCKHE DICMCEHTBI, HCOPraHMYECKHUE BeIIeCTBa;, XUMHUYECKHE peakiuu (1o
YUCIYy W COCTaBy YYacTBYIOIIMX B PEakUUHU BEIIECTB, MO TeIruioBoMYy 3G @eKTy, N0 HU3MEHEHHUIO CTEeleHeu
OKHUCJICHUS XUMUYECKUX DIEMEHTOB);

7) xapakxmepuzosams (onuceleams) obmue u cnenuUUICSCKUE XMMHYSCKHE CBOWCTBA MPOCTBIX U CIOKHBIX
BEUIECTB, MNOATBEPXKJas OIMCAHUE IPUMEPAMHU MOJEKYJIIPHBIX M HOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKLUH;

8) cocmasaisimes ypaBHEHHS DICKTPOJIUTUYCCKON HAUCCONHMANMU KHUCJIOT, MIeJ0oYeld W COJed; MOJHBIC WU
COKpanéHHbIE YPaBHEHUS PEAKIUN MOHHOTO OOMEHA; YPaBHEHUs pPEaKluil, MOATBEPKAAIOIUX CYIIECTBOBAHUE
T€HETUYECKON CBSI3U MEXJy BEIIECTBAMU Pa3JUUYHBIX KJIACCOB;

9) packpwvieams  CYINHOCTHh  OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAaKIUil MOCPEICTBOM COCTAaBICHUS



AIIEKTPOHHOTO OajaHca 3THUX PEaKIui;

10) npoenosuposams CBOWCTBAa BEUIECTB B 3aBHCHUMOCTH OT HX CTPOCHHS; BO3MOXHOCTH NPOTEKAHUS
XUMHUYECKUX MPEBpallCHUN B pa3IUUYHBIX YyCIOBUIX;

11) 6btuucaams OTHOCUTEIBHYI MOJICKYISPHYIO W MOJSIDHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJIO XHMHUYECKOTO
anieMeHTa 10 (GOopMyJie COEJIMHEHHUs; MAacCOBYIO JOJIO BEUleCTBa B pPacTBOpPE; HOPOBOAUTH PACUETHI MO
YPaBHEHUIO XUMHUYECKOU pEaKIUU;

12) credosams mpaBUIIaM IT0JIB30BaHUSI XHMHYECKOW MOCYHOH M JIAOOPAaTOPHBIM OOOpPYJAOBaHHEM, a TaKKe
npaBuiaM oOpalieHuss ¢ BEleCTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH MO BBIIIOIHEHUIO Ja0OpaTOPHBIX
XUMHUYECKHUX OMNBITOB IO MOJYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIICCTB (aMMHUaKa U YIJIEKHCIOTO rasa);

13) nposooums peakiuu, IOATBEPIKIAIONINEC KAaYCCTBEHHBIH COCTaB pPa3IMYHBIX BEIISCTB. Paclio3HaBaTh
ONBITHBIM NOYTEM XJIOpUA-OpomMuI-, uHoaua-, kapOboHar-, docdar-, cuiaukar-, cyibdar-, TUAPOKCUI-HOHBHI,
KaTUOHBI aMMOHHS U HOHBI M3YUCHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX pPacTBOpPaxX HEOPTraHUYECKUX
BECIIECTB,

14) npumensams OCHOBHBIC OIICpalnuu MBICIUTEIbHOMN ACATCIbHOCTH — aHaAaJIu3 MW CHHTC3, CPaBHCHUC,
O606HIGHI/IG, CUCTCMATHU3allUIO, BBIABICHHC IIPHYHNHHO-CICIACTBCHHBIX CBsI3eM — A4 HN3YUYCHUA CBOMCTB
BCIICCTB N XHUMHUYCCKHUX peaKHI/Iﬁ; CCTCCTBCHHO-HAYYHbBIC MCTOJbI IIO3HAHHUA — Ha6.]'IIO,Z[eHHe, N3MCPCHHUC,

MOJICTUPOBaHNE, SKCIIEPUMEHT (pealbHbBINH U MBICICHHBIN).



TemaTn4yeckoe IJIAHUPOBAHUE

8 kiacc (70 gacoB, 3 HUX 2 Yaca - pe3epBHOE BpeMs)

Ne TemaTuueckuii 0J10K, OcHoBHoOeE coep:kaHne OcHOBHbBIE BH/IBI
n/n TeMa AeSITeIbHOCTH 00y YAl IIuXCs
1 IlepBoHava/bHBIC IIpeamer xumuu. Ponb XuMuUM B IKHU3HU PackpbIBaTh CMBICI H3Y4aeMbIX
XUMHAYECKHE NOHSATHUS. yenoseka. Tema u BemecTBa. Dusnueckue | TOHITHH;  PackpeiBath  poib
(20 uacoB) CBOiicTBa BemecTB. ArperarHoe cocTosHue | XHMHH B IIpUPOAC M IKH3HH

BemecTB. [loHsTHE O MeTOIax TMO3HAaHUA B
xuMuu. XHUMHI B cUcTeMe HayK. Ywucrteie
BemecTBa u cMecu. CnocoObl pa3AelieHUs CMECeH.
ATOMBI U MOJICKYJIBI. XHUMHAYECKHE DIEMEHTEL.
CUMBOJIBI XUMHUYECKHUX DIEMEHTOB. HpOCTI)Ie u
CIIOKHBIE  BemecTBa. ATOMHO-MOJEKYJISIPHOE
yUdeHHe.

Xumuueckas ¢opmyna. BameHTHOCTH aTOMOB
XUMHYECKHX ODIEMEHTOB. 3aKOH TOCTOSHCTBA
coctaBa BemecTB. OTHOcCUTENbHAas aTOMHag
macca. OTHocuUTedbHas MOJEKyIspHas Macca.
MaccoBass moJsi XMMHUYECKOTO DJJIeMEeHTa B
COCTMHCHUH.

duznyeckue n XUMHUYCCKHUC SABJICHMUI.
Xumuyeckas peaknus U €€ IPHU3HAKUA. 3aKOH
COXpaHEHHUss Macchl BelmecTB. XHUMHUYECKHE

YPaBHEHHUS. Knaccudukanus XUMHUYECKUX
peakuui (coenquneHus, pa3iIoXKeHus,
3aMeIlIeHUs, OOMeHa).

XUMHYECKUM  DKCIIEPUMEHT. 3HAaKOMCTBO C

XUMHYECKON MOCyaoH, ¢ TpaBuWjaMu pabOThI B
naboparopun W TnpuémMamMu  oOpameHus ¢
na0opaTOpHBIM  O0OpYZOBAaHUEM; H3yUYCHHE H©

yeroBeka, €€ CBA3b C IPYTUMH
Haykamy; Pasanyare ducThIC
BELIECTBA U CMECH; OAHOPOJHBIE
Y HEOJHOPO/IHBIE CMECH;
Paznmuare  ¢usnyeckue
XUMUYECKUE SABJICHUS;

Omnpeneasts MIPU3HAKU
XUMUYECKUX peaxuui "
YCJI0OBUS UX IMPOTCKAHUA,

ChaenoBath npaBUIaM
MOJIb30BaHUS XUMUYECKOM
nocyaod U J1abopaTOpHBIM
o0opymoBaHuWeM, a  TakKke
paBUJIaM oOpaiteHus c

XUMHYECKIMH ~BEIIECTBAMU B
COOTBETCTBUHM C HMHCTPYKIHUSIMH
M0 BBITMIOJTHEHUIO TPAKTHYECKUX
pabor; IInanupoBath U
NMPOBOANTH XUMHUYCCKHHA
OKCIEPUMEHT T0 H3YYCHHUIO H
ONMHCAHUI0 (PU3HUECKUX CBOHCTB
BEIIECTB, CIIOCOOOB pa3cieHHS
cMeceil BeIleCTB;




o0pasnos
HaOIIomeHuE

onucaHue (buzudeckux  CBOWCTB
HEOPraHUYECKHUX BEIICCTB,

(usnueckux (ILUIaBICHHE BOCKa, TasHHE Jb/a,
pacTupaHue caxapa B CTYyIKe, KHIOEHHE WU
KOHJIEHCAIUss BOAbI) H XHMHYECKUX (ropeHue
CB€YHM, TIIPOKAJIMBAaHHE  MEJIHOW  MPOBOJIOKH,
B3aUMOJICHCTBHE Meja C KHCIOTOH) SBJIECHHH,
HaOJMIOJEHUE U OIMCAaHUE MPU3HAKOB MPOTEKAHUS
XUMHYECKHX peaknuii (pas3inoxeHue caxapa,
B3aUMOJEMCTBUE CEPHOU KHUCIOTHI C XJIOPUAOM

Oapust, pasnoxenue ruapokcuna wmeau(ll) mpum
HarpeBaHUH, B3aUMOJECHCTBUE xKenesa C
pactBopom conu menu(ll)); usydenume crmocob6oB
pasneneHus cmeceid (C  HOMOLIBEO MAarHHUTA,
¢bunpTpoBaHUE, BbINAPUBAHUE, JTUCTHUIISIHUSA,
xpomaTtorpadus), MPOBEICHUE OYHUCTKHU
IMOBAapEHHOW COJW; HaONIOJeHHEe U OIHCAHUE
pe3yIbTaToOB IPOBEICHUS OTIBITA,

WLTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUS MAacCCHI;
co3IaHue MoJelei MoJieKy (IapoCTePKHEBBIX).
JleMoHCcTpanun

1. JTaGopaTopHOe 060pyaOBaHUE.

2. Pa3znuyHble BUJIBI XMMUYECKOH MOCY/IbI.

3. O6pa31bl BEHIECTB.

4. CnocoObl  pasneneHuss cmecel  (GuUIbTpoOBaHUE,
BBITApUBAHUE, TUCTHILIAINS, XpoMaTorpadus).

5. ®usnveckue sBIEHUS (pacTHpaHHE caxapa B CTYIKeE,
KHTICHUE U KOHJCHCAIIUS BOJBI U T. JI.).

6. Xumudeckue siBIeHUS (TOPEHUE CBEYH, PA3JIOKEHHUE
caxapa, B3aMMOJCHCTBHE CEPHOW KHUCIOTHI C XJIOPHUJIOM
Oapus, pasyioxXeHue TUIPOKCHIA meau(1D),
B3aUMOJICHCTBUE JK€lle3a C CEpOH, B3aUMOJCHCTBHE

Hcnoas3oBarn pu
BBIMIOJTHEHUH Y4YeOHBIX 3a/aHui
u B rporecce
HCCIIEN0BATEIbCKON

JIEeATEIbHOCTH Hay4HO-
MTONYJIAPHYIO JUTEPATYPY
XUMHUYECKOTO coJiepxKaHusl,
CIIPaBOYHBIE MaTepuaibl,
pecypcbl HTepHeTa;

BbicTpanBarh pa3BEPHYTHIE

IIACbMEHHBIEC U YCTHBIE OTBETHI C
ornopoil Ha HHGpOpMALMIO U3
yueOHMKa u CIIPaBOYHBIX
MaTepuanoB, I'PAMOTHO HUCIOJIb-
30BaTh U3Y4YEHHBIN ITOHATUWHBIN
anmapar Kypca XuMHuu;

IIpumensaTs €CTECTBEHHO-
Hay4YHbIE METO/bl MO3HaHUA (B
TOM qHCe HaOJII0ICHHE,
MOJIETIMPOBAHUE, JKCIIEPUMEHT)
n OCHOBHBIC one-panmuun

MBICIINTETbHOMN JCATCIIb-HOCTH

(cpaBHeHUWe, KiaccupU-KaLus)
JUIS  W3YYCHUS  BEIIECTB W
XUMHYECKHX peakuuii;
PackpeiBath CMBICII

M3yYaeMbIX TOHSATHI W 3aKOHOB
U TPUMEHATH 3TU TOHATHS IMPH
ONHMCaHUM CBOWCTB BEILECTB HU
UX IPEBPALLECHUN;

Paznmuare  ¢usnyeckue
XHUMHUYECKHE SIBJICHMS,




’kenesa ¢ pactBopoM cosiu Menu(1l)).

7. OnpIT, WILTIOCTPUPYIOIINN 3aKOH COXPaHEHMSI MACChI.
JlabGopaTopHble H IpaKTHYecKne padoThl
Jlabopamopnvie onvimul:

Onucanue gusuieckux ceoticma eujecms.

Paszoenenue cmecu ¢ nomowvio macHuma.
IpakTuyeckne padorbi: Ne 1. IlpaBmia paboTel B
nabopatopur W NMpUEMBI OOpamieHusi ¢ J1abopaTOPHBIM
000pyI0BaHUEM.

Ne 2. Pazpenenue cmeceid (Ha TMpuUMEpe OYUCTKHU
MIOBapEHHOM coJn)

OOBSICHATh WX CYIIHOCTH C
TOUYKHU 3peHUs aTOMHO-
MOJIEKYJISIPHOTO YUCHHS,;

OnpenensiTb NpU3HAKKM XUMHH-
YEeCKUX pEeaKIHi, YCIOBUS HX

MIPOTEKAHUS;
OO0BLSICHATH CYIIHOCTh
GU3MYECKUX W XUMHYCCKHX
SABJIEHUM C TOYKM  3pEHUs

aTOMHOMOJIEKYJIIPHOTO YUYECHHUS;
Kaaccupuuuposarp
XUMHUYECKHUE peakuuu (1o YUCITy
M COCTaBy pearupymimx u
00pa3yromuxcs BEIECTB);

CocTaBasTh bopmyIbl
OMHAPHBIX BEIIECTB o
BAJIEHTHOCTH U ONPEACTAThH
BAJIEHTHOCTh MO0  (opMyaMm
BEIIIECTB;

PaccraBasitb k03¢ (UIIMEHTHI B
ypaBHEHHIX XUMAYECKHX
peakuuii; CiaexoBaTh MnpaBuiam
M10JIb30-BaHUS XUMUYECKOH
nocyaod U J1abopaTOpHBIM
o0opymoBaHueM, a  TakKke
paBUJIaM oOpaiteHus c

BEIIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMH 10 BBITTOTHEHUIO
1a0b0paTOPHBIX XUMHYECKHX
OTIBITOB.




BaxxHelue npeacraBuTes
HEOPraHUYEeCKMX BelleCTB.
(30 gacoB)

Bo3nyx — cmecr TrazoB. CocraB BoO3ayXa.
Kucnopon — »i1eMEeHT W OPOCTOE BEUIECTBO.
Haxoxnenue KHCIOpoJaa B pupoJe,

(dbusnyeckue U XMMHUYECKHE CBOWCTBa (peakuuu
ropenus). Oxcuapl. IIpuMeHeHHE KHCIOPOA.
Cnoco06bl 1onydyeHus KuciopoJa B jabopaTopuu
U OpOMBIIIEHHOCTH. KpyroBopor kuciopona
B rmipupoje. O30H — amutoTporrHass MoAuPUKAIHS

KHCIIOPO/Ia.

TennoBoit  >ddexT XUMHUYECKOU  peakiuwu,
TEPMOXUMHYICCKUEC YpaBHECHHUS, 9K30- u
SHIAOTEPMHUYECCKHE pEaKIuu. TOMIWBO: yroib W
METaH. 3arps3HeHHe  BO3JyXa,  YyCHUICHHE

napHUKoBOTO 3P dekTa.

Paspymenue 030HOBOIo cios.

Bomopon — »2ieMeHT U IOpOCTOE€ BEUIECTBO.
Haxoxnenue Bomopoaa B mpupoje, pusndeckue u
XUMHUYECKHE CBOWCTBA, ITPUMEHEHHUE, CIIOCOOBI
nonydeHusda. Kucinorsl u conu.

KomnuecTtBo BemecTBa. Monbk. MongpHas macca.
3akoH ABoragpo. MousipHBIH 00BEM  Ta30B.
Pacuy€Thl MO XUMHUYECKUM YPaBHEHUSAM.

dusnueckue CBOMCTBAa BOJIBI. Bona KakK
pactBopurenb. PactBopbl. HaceimenHblie u
HEHAacCBILEHHbIE  pacTBOpPbl. Pacmeopumocms

seujecms 8 800¢€ (yqe6Hr>n71 MaTepuan, KOTOpPbIil
n3yyaercs, HO HE BBIHOCHUTCS Ha
NPOMEKYTOUYHYIO ¥  HTOTOBYIO aTTeCTAalNIo.)
MaccoBas HOJIA BEIIeCTBA B pacTBope.
Xumunueckne cBoicTBa BOJbI. OcHoBaHui. Ponb
pacTBOpPOB B MHpUPOJIE M B XKU3HU YEIOBEKA.
KpyroBopor BOJABI B TMpuUpoOJE. 3arpsizHEHHE

PackpeiBath CMBICII
M3y4aeMbIX MTOHATHH u
OPUMEHSTh JTH TOHSATUS TIPU
ONHMCAaHUU CBOMCTB BEILECTB U
UXIIPEBPAILICHUH;
Xapakrepu3zoBarhb
(omuchIBaTH) COCTAaB BO3]yXa,
dusnyeckne W XUMHYECKHE
CBOWCTBa KHCJIOPOJa, CHOCOOBI
€ro MOJIy4eHUs, MPUMEHEHUE U
3HAQUYEHHE B TMPHUPOJICE U KU3HU
YeNoBeKa;

CpaBHUBATH PEaKIMHU TOPEHUS
U MEJIEHHOTO OKUCJICHMS,;

CoOuparts pubOpHI JUISL
MTOJTyICHUS KHCIIOpoa
(BBITECHEHUEM BOJIBI u
BO3/yXa); Pacno3naBatpb
OTIBITHBIM ITYTEM KHCIOPO/T;

Hcnoab3oBath  XMMHUYECKYIO
CUMBOJIUKY JUIS COCTaBIICHUS
dhopmyn BEIIIECTB,
MOJIEKYJISIPHBIX ypaBHEHUU
XUMHYECKUX peakuuii C

y4acTHEM KUCIIOPOAA;
OO0BSCHATL CYIIHOCTH 3KOJIO-
THYECKUX HpO6J’ICM, CBA3aHHBIX
C 3arpsI3HEHUEM BO3/yXa;

CaenoBaTthb npaBujIamMm
6e3omacHoi paboThI B
naboparopun npu
UCTIONb30BAaHUU  XUMHYECKOM




OpUPOAHBIX BoA. OXpaHa U OUYUCTKA IPUPOIHBIX
BOJI.
Knaccudukanus HEOpraHMYECKUX COEIUHEHUH.

Oxcunael. Knaccudukanus OKCHUIIOB:
cosieobOpasyroime (ocHoBHBIE, KHCJIOTHBIE,
aMmdoTepHBIE) u HecojeoOpa3yromue.
Homenkinatypa okcuaoB (MeKIyHapoaHas H
TpuBHanbHasi). Du3udecKkrue U XUMHUYCSCKHUE
cBoiicTBa OKCHIOB. [lonyueHune okCuaoB.

OcHoBaHUA. Knaccudukanus OCHOBAaHHMU:
meénouu i HEpPacTBOPUMBIE OCHOBAHUA.

Homenkinatypa ocHoBaHuii (MeXIayHapodaHas |

TpuBHanbHas). Dusnyeckue U XUMHYESCKHE
cBolicTBa ocHoBaHuU. [lonydyeHne ocHOBaHUM.

Kucnorsl. Knaccudukanus KHCJIOT.
Homenknatrypa kucinotr (MexayHapomHas W
TpuBHaidbHas). @DOU3MYESCKUE H XHUMHUYCCKUE

cBo¥cTBa KHCHIOT. P akTuBHOCTH MeTaimoB H.
H. bekeroBa. [lony4uyeHue KucioT.
Conu. Homenknatypa coneir (MexayHapoaHas u

TpuBHajdbHas). DOuU3NYECKHE H XUMHYSCKHUE
cBoiicTBa coneil. [lonydenue coinen.
I'eneTrnueckas CBSA3b MEXY KJaccaMH
HEOPraHU4YECKUX COECIUHEHHUI.

XUMUYECKU DKCHEPUMEHT: KaueCTBEHHOE

OTIpe/ICIICHUE COJICPIKaHMs KHCIOPOJaa B BO3YyXeE;

nmoilydyeHue, coOupaHue, paclio3HaBaHUE U
W3y4deHHE CBOWCTB KHCIOpOJAa; HaOIIOJACHUE
B3aUMOJICHCTBUS BENIECTB C KHCIOPOJAOM U
YCJIOBHSA  BO3HHMKHOBEHHUS M  HpPEKpalieHus

ropeHus (Imoxkapa); O3HaKOMIICHHE C oOpasiamu
OKCHUAOB MU OIIHMCaAaHHUC HUX CBOI\/JICTB; IIOJIYYCHHC,

mocyasl W 00OpyIOBaHUS, a
TaKXe IpaBuUiIaM OOpalleHus C
TOPIOYMMHU BEILIECTBAMU B OBITY;
ILlnanupoBarh U
OCYLIECTBJATL Ha IPAKTUKE
XUMHYECKHE AKCIIEPUMEHTHI,
IIPOBOJIUTH HAOIIIOICHHS], JIeTIaTh
BBIBO/IbI o pe3ynbTaraM
AKCIIEPUMEHTA; Y4YacTBOBAThH B
COBMECTHOH paboTe B IpyIiIe;

HUcnoan3oBarb pu
BBINOJIHEHUH Y4EOHBIX 3a/laHUil
" B pouecce
HCCIIEN0BATENBCKON

JIEATEIbHOCTH Hay4yHO-
MTONYJIAPHYIO JUTEPATYPY
XUMUYECKOTO colepKaHus,
CIIPa-BOYHBIE MaTepHaIbL,
pecypcbl HTepHeTa;

BuicTpauBarthb pa3BEPHYTHIE

IIACbMEHHBIE U YCTHBIE OTBETHI C
omopoil Ha wWHGOPMAIMIO U3
y4eOHHKa u CIPaBOYHBIX
MaTepuaioB, I'PAMOTHO HMCIOJIb-
30BaTh U3Y4YEHHBIN ITOHATUWHBIN
anmnapar Kypca XuMHuu;

XapakTepu3zoBathb

(onuceiBaTh)  (u3MUECKHE U
XMMHYECKHE CBOICTBa
BOJIOPO/JI, CIOCO0BI ero

MOJIyUCHUS, IPUMCHCHUC,

Cobupatnb pudop JUTSt




coOupaHue, pacIrio3HaBaHUE U MU3yYCHUE CBOWCTB
Bosoposia (ropeHue); B3aUMOJICHCTBHE BOJOPOJA
¢ okcumom Meau(ll) (Bo3mMOXHO HCIIOIB30BaHHE
BUJICOMATEPHAIOB); HaOIrOIeHUE o0Opa3noB
BEUIECTB KOJHMYEeCTBOM 1 MOIb; HCCIEeIOBaHUE
ocoOeHHOCTEN pacTBOpeHus BEIIECTB C
pa3iuyHOW PacTBOPUMOCTBHIO; HNPUTOTOBJIEHUE
pacTBOPOB C oOOpeAeN€HHOW MacCOBON JoJei
pPacTBOPEHHOI'O BEUIECTBA; B3aUMOJICHCTBUE BOJBI
¢ MetauiamMu  (HaTpuem u KaJbIUEeM)
(BO3MOXHO HCHOJB30BAaHUE BHACOMATCPHUAIIOB);
ONpeJICIECHUE PacTBOPOB KHCIOT M IIEIOYEH C
MOMOIIBI0O UHIUKATOPOB; HCCIeAOBaHNE 00pa3loB
HEOPTaHUYECKUX BEIIECTB PAa3IUUYHBIX KJIaCCOB;
HaOMoJeHUe MU3MEHEHHS OKPacKu HHIAUKATOPOB
B pacTBOpax KHUCJIOT U IIeJN0oYed; Hu3ydeHUE
B3aumoeiictBus okcuma meau(ll) ¢ pactBopom
CEpHOM  KHUCIOTHI, KHUCIOT C METalllaMH,
peaknuit HEWTpaau3aluu; NOoJy4YEeHHue
HEPacTBOPUMBIX OCHOBAaHUI, BBITECHEHUE OJHOTO
MeTalila JAPYTHM U3 PpacTBOpa COJIM;, PEHICHHE

SKCIICPUMCHTAIIBbHBIX 3aJaa4 10 TEMCEC
«Baxuelmue KJacCHhI HEOPTraHUYECKUX
COECIMHEHUI).
JdeMoHcTpanuu
1. BsaumogeiictBue Qocdopa, cepsl HKeneza C

KHACJIOPOJOM (BO3MOXKHO HCITOJIb30BAaHHE BHIEOOIBITOB).
2. OmnpenienieHue coiepskaHus KUCIOpOo/ia B BO3IyXe€.

3. OnbITHI, 1EMOHCTPUPYIOLIUE YCIOBUS BOZHUKHOBEHHUS
U IIPEKPALIEHUS TOPEHUS.

JlabopaTopHble U NpaKkTHYecKue padoThl
JlaGopaTopubiii  ombIT: O3HaKOMJICHHE C OOpa3lamu

MOJIYUCHHUA BOAOPOIA,

PackpbiBaTh CMBICHT
HN3Yy4aCMbIX HOHATHH u
MNPpUMCHATL O3THU I[IOHATHA, a

TAaK)K€ M3YyYEHHBIE 3aKOHBI U
TEOpUu JUISL pelieHus
pacu€THBIX 3a1ady;

BbruncasasTe MoOJIIpHYIO Maccy
BEIIECTB; KOJIMYECTBO
BellecTBa, 00BEM Trasza, Mmaccy
BeulectBa; IIpoBoauTes pacuérsl
[0 YPaBHEHUSIM XUMHYECKHX
peakiuii: KoaudecTBa, 00bEMA,
Macchl BEUIECTBA 110 U3BECTHOMY
KOJIMYeCcTBY, 00bEMY, Macce
peareHToB  WJIH  HPOAYKTOB
peakuuu;

BuicTpauBarthb pa3BEPHYTHIE
MMCBbMEHHBIE U YCTHBIE OTBETHI C
ornopoil Ha uHHGpOpMAIMIO U3
y4eOHUKa U CIPaBOYHBIX Mare-

pHUaIoB, rpaMOTHO
HCIIOJIb30BAaTh W3y4YCHHBIN
MOHATUMHBIA  ammapar Kypca
XUMUU;

XapakTepu3oBath (u3HUECKUE
U XMMUYECKUE CBOMCTBA BOJBI,
e€ poJib KaK pacTBOPUTENS B

HPUPOIHBIX nporeccax;
CocraBisTh ypaBHEHUs
XUMUYECKUX peakuui c

y4acTHEM BOJIBI;




OKCHJIOB.
IIpakTuyeckasi padora: Ne 3. [lonmydyenune u cobupanue
KHCJIOpPO/1a, U3yUYEHUE ET0 CBOMCTB.

JleMoHCcTpaL UK

1. Ilonyuyenue, cobupaHue U pacro3HaBaHHUE BOAOPOJA.
2. 'openne Bozoposa.

3. BsaumopeiictBue Bomopoma c¢ okcuaom Meau(Il).
JlabopaTopHble M IpaKTHYeCKHEe PAdOTHI
JlaGopatopubiii  ombiT:  B3aumopeiicTtBue
MeTallJIaMH.

IIpakTnyeckas padora: Ne 4. [lonyuenue u cobupanue
BOJIOPOJIa, U3YUYCHHE €r0 CBOICTB.

JdeMoHcTpanms

1. O6pa3iibl BEMIECTB KOJIHMYECTBOM | MOJIb.
Borunciaenuss — o0bpEMa, KOIHMUECTBA BEIIECTBA ra3a Mo
€ro U3BECTHOMY KOJINYECTBY BELIECTBA U 00BEMY;

— 00BEMOB Ta30B IO YPABHEHUIO pEaKIMM Ha OCHOBE
3aKOHa 00BEMHBIX OTHOLLICHHUH I'a30B

JleMoHCcTpaLun

1. DnekTponu3 BOABI; CHHTE3 BOJBI; B3aUMOJEHCTBHE
Bozbl ¢ MeTayutamu (Na, Ca) (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB).

2. PacTBOpeHMe BeUIeCTB C pa3IMuHONW paCTBOPUMOCTHIO.
3. HccnenoBanme pacTBOpOB KHCIOT M IIENOYEH C
MIOMOUIbIO0 UHAUKATOPOB.

JlaGopaTopHble U NpaKkTHYeCKHe PadoThI
IIpakTuyeckass padora: Ne 5. IlpuroroBnenue
pacTBOpPOB  C  ONpENEIEHHOM  MaccoBOM  Aoien
pPacTBOPEHHOTO BEMIECTBA.
Beruucaenus

— C UCIHOJIb30BAHUEM TOHSATHS
BELIECTBA B PACTBOPE»

KHUCJIOT C

«MaccoBasd  O0JIA

Kaaccnpuuuposarp
n3y4yaeMble BEILECTBA o
COCTaBy 5 CBOICTBaM,;
CocraBisiTh bopmybl
OKCUJIOB, KHCJIOT, OCHOBaHUH,
COoJIel M Ha3plBaTh HX IO
MEKIyHapOAHON
HOMEHKJIATypE;
IIporno3upoBarsb
BELLIECTB HA OCHOBE
XUMHUYECKUX
M3YUYEHHBIX
BEILIECTB, K

CBOMCTBA
o0mx
CBONCTB
KJIACCOB/TPYIII
KOTOPBIM  OHH
OTHOCSITCS; CocraBasTh
MOJIECKYJISIPHbIE YpaBHEHHUS
peakumii, WJUTFOCTPUPYIOIIUX
XUMHUYECKHE CBOMCTBa U
CIOCOOBl TOJYYEHHs BELIECTB
M3YUYEHHBIX KJIACCOB/TPYIIN, a
TaKxe HOJTBEPIKIAOIINX
TCHETHYECKYTO B3aHMOCBSI3b
MEXy HUMH;
IIpou3BoANTHL BBHIYKCICHUS 10

YpaBHEHUSM XUMHUYECKHUX
peaxkuuii; IlnanumpoBare U
OCYLIECTBJIATh HAa  IPaKTHUKE
XUMUYECKHE JKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHHS, JIeNaTh
BBIBOJIBI o pe3ynbTraraM
JKCIIEPUMEHTA.




JleMoHCcTpaL UK

1. OOpa3upl HEOPraHWYECKUX BEIIECTB PA3IUYHBIX
KJIaCCOB.

2. BzammopeiicTBHe pacTBOpa CEpPHOH KHUCIOTBI C
okcusiom meau(Il).

3. Peakuust HeTpann3aum.

4. BpiTecHEeHHE OJHOrO MeTaia APYTUM U3 pacTBopa
COJIH.

JlabopaTopHble M IpaKTHYeCKHE PAdOTHI
JlabGopaTopHbIe ONBITHI:

1. B3aumopeicTBre KUCIOT ¢ METAJUIAMH.

2. [TomyueHnue HEpPaCTBOPUMBIX OCHOBAHUH.

3. BsaumopeiicTBue HEpacTBOPUMBIX OCHOBAHUU C
KHCIJIOTaMU.

4. Paznoxxenue ruapokcuaa menu(ll) mpu HarpeBaHuu.
IIpakTHyeckas pabora: Ne 6. Pewmenne
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHEHUID.

Bouruuciienus

— M0 YPaBHEHUSAM XUMHUYECKUX PEaKUi

M3X39 u IICXD
. U. MenneneeBa.
Ctpoenne aTomMOB.
XuMu4yecKasi CBsi3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE
peakuuu
(18 yacos)

IlepBbie MOMBITKN KIaCCU(PUKANUN XUMHUUIECKUX
sneMeHTOB. IloHsTHEe O Tpynmax CXOAHBIX
27eMeHTOB (IIENOYHBbIE M MICIOYHO3EMEIbHBIC
METalllbI, rajJjoreHsl, WHEPTHHBIE rasbl).
DOneMeHTBhI, KOTOpble o00pa3yloT am@oTepHbIe
OKCHUABI U TUAPOKCHUIBI.

Ilepuonunueckui 3aKOH. Ilepuonuueckas
cucremMa XHMHYecKuXx anementroB JI. U.
Menneneesna. KopoTtkonepuoanas u

PackpbiBaTh CMBICI IIEPHUO-
JIMYECKOI0 3aKOHA;

ITouumarn CYIIIECTBOBAHHE
[IEPUOJUYECKON  3aBUCUMOCTH
CBOMCTB XHMMHYECKUX JJIEMEH-
TOB  (M3MEHEHUE  PaaUuyCcoB
aTOMOB M DJIEKTPOOTPHIIA-
TEJIBHOCTH) U UX COEAUHEHUH OT
IIOJIOKEHUs B IEPUOJUYECKON




JIUHHOIIEpUOHAs hopmBbI Ilepuonuueckon
CHUCTEMBI XUMHUYeckux oaaemenros JI. MH.
Menpneneesa. Ilepuoabr u rpynmbsl. OU3HUECKUN
CMBICII ITOPAAKOBOIO HOMEpPa, HOMEPOB IEPUOJA U
IpyHIbl 3J1€MEHTA.

Ctpoenne aromoB. CocTaB aTOMHBIX SAEP.
HM3oTonbl. OnekTtpoHbl. CTpoeHHE 3IIEKTPOHHBIX
ob0onmouex aroMoB mnepBbIX 20 XUMHUYECKHX
aneMeHTOB Ilepuonnueckoir cucremnsr J[. M.
MenpneneeBa. XapakKTE€pUCTHKAa XUMHYECKOI'O
2JIEMEHTAa IO €ro nojoxeHurw B Ilepuoanueckoin
cucteme /1. 1. MeHnneneena.

3aKOHOMEPHOCTH H3MEHEHHUsd paguyca aToOMOB
XUMHYECKUX DJIEMEHTOB, METANIMYECKUX W
HEMETANINYECKUX CBOWCTB MO TIpynmaM H
nepuonam. 3HaueHue [lepuoaunyeckoro 3akoHa u
Ilepuonuueckou CUCTEMBI XUMHUYECKUX
DJIEMEHTOB JJI5 Pa3BUTHUSA HAyYKH M NpakTuku. [l.
. MenneneeB — y4€HBIN U T'PAXKIaHUH.
Xumuueckas cBsi3b. KoBaneHTHas (mmonsipHas u
HEIIOJISIpHAsA) CBSI3b. ODIEKTPOOTPULATEIBLHOCTD
XUMHYECKUX DIEMEHTOB. MIOHHAas CBA3b.

CreneHb OKHUCIICHHUS. OxkucnurenbHO-
BOCCTaHOBHUTEIIbHBIC peakuuu. IIpoueccor
OKHMCIIEHUS M BOCCTaHOBJIEeHHUA. OKUCIHTEIN U
BOCCTaHOBHTEIIHN.

XUMHUYECKUN DKCIEPUMEHT. H3ydeHHue o0pasnoB

BEIIECTB METAIlJIOB u HEMETAIUIOB,
B3aUMOJIEHCTBUE TUApoKCcHUaa HUHKA C
pacTBOpaMu KHUCIOT M IIEJ0Yeil; IIPOBEIACHUE
OIBITOB, WO CTPUPY FOLIHUX IIpUMEPHI
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIbHBIX peakuui

CUCTEME U CTPOCHHUS aToMa;
YcranaBiaMBaTh CBS3b MEXIY
I10JIO)KEHUEM aJIeMEeHTa B
MEPUOJNYECKON  CHCTEME U
CTpPOEHHEM €ero atoma (CoctaB U
3apsn  sAapa, o0Iiee  YHcio
3JIEKTPOHOB M paclpeiesieHue
WX TI0 DJIEKTPOHHBIM CIIOSIM);
IIporuo3upoBarb XapakTep
M3MEHEHUsI CBOMCTB 3JIEMEHTOB
Y UX COCIMHEHMH TI0 TPYIINaM 1
nepuoiam [lepuoanueckoit
CUCTEMBI;

XapakTepu3oBaTh XUMHUYECKHE
3JIEMEHTHI MEePBBIX TpEX
MEPUOJIOB, KaJMs, KajbIUsi IO

uxX nojoxenuro B Ilepuo-
auyeckor  cucreme J. M.
Menneneena;

CaenoBarh mpaBuiam  06e30-

nacHoi paboTsl B jaboparopuu
Inpru  HCIOJB30BAHUHU  XHUMHUH-

4eckoil Mocynel W obopy-
JTIOBaHMS;
BeicTpauBarthb pa3BEPHYTHIE

IIACbMEHHBIE U YCTHBIE OTBETHI C
omopoil Ha wWHGOPMAIMIO U3
y4eOHMKa u CIIPaBOYHBIX
MaTEpHajIoB, TPAMOTHO HCIIOJIb-
30BaTh U3Y4YEHHBIN ITOHATUWHBIN
anmnapar Kypca
Hcnoab3oBarh

XHMUH,
npu




(ropenue, peakiuu pa3a0KCHUs, COCTUHCHUN).

JleMoHCcTpaL UK
KoporkonepuonHass ¥ JUIMHHONEpPHOAHAss  (HOpMEI
[lepuonuueckoil cUCTEMBl XMMHUYECKMX 3JIEMEHTOB

J. . Menneneena.

OznakomiieHHe ¢ oOpa3laMu METaJJIOB U HEMETAIlJIOB.
JlaGopaTopHble U NpakTHYecKHe PadoThI
JlaGopaTopubiii  onbIT: B3aumopaeicTBue THAPOKCHIA
LIMHKA C pacCTBOPaMU KUCJIOT U IIEJI0Yei.
JeMoHCcTpaL UK

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIMH: TOPEHUE,
PEeaKIMK Pa3JIOKEHUS, COCTUHECHHUS.

BBITIOJTHEHUH Y4YeOHBIX 3aJaHui
TEKCTbl y4yeOHUKa, CIIPaBOYHBIC
Marepuaisl  ([lepuoanueckyro
CUCTEMY XHUMHUUYECKHX 3JIEMEH-
toB [[. . Menneneesa, Tabyuiry
pPacTBOPUMOCTH KHUCJIOT, OCHO-
BaHUM U COJIel B BOJE, JIEKTPO-
XUMUYECKHA pAJl HaIpsSOHKECHUN
METaJlIOB);

HUcnoab3oBats 1npu  BBIIOJ-
HEHUU Y4YEOHBIX 3aJaHUil U B
Ipolecce  HUCCIEN0BATENbCKON
JIeATEIbHOCTH Hay4HO-TIOMY-
JSPHYIO  JIUTEPATYpPy XUMUH-
YECKOI'0 COJAEpPKAHMS, CIPABOY-
HbIE MaTepHuaybl, pecypcbl WH-
TEepHETA;

PackpbiBaTh  CMBICI
YaeMBIX IOHSITHI;
OmnpeneassiTe BUJI XUMHUYECKOMN
CBSI3U B COC/TMHEHUH;
OnpeneyasiTb CTENEHH OKHUCIE-
HUS XMMHUYECKOTO 3JIEMEHTa IO
dhopmyIie ero CoOeTMHECHMUS;
OnpeaensiTh dIeMEHT (BelIecT-
BO) — OKHCIUTEIb W DJIEMEHT
(BEmecTBO) — BOCCTAaHOBUTEIb;

usy-

OO0BSICHATL  CYIIHOCTH  IIPO-
LIECCOB OKHCIICHUSI u
BOCCTAHOBJICHMS;

CocTaBasAITh 3JCKTPOHHBIN Oa-
JaHC ¢ Y4ETOM YHCIIa OTAAHHBIX




U TOPUHATBIX  DJIEKTPOHOB;
CocraBasaTb ypaBHEHUE
OKHUCJIUTENBHO-BOCCTAHOBUTEII-
BHOMW pEaKly;

Hcnoab3oBarh npu BBINOJIHE-
HUU Y4YEOHBIX 3aJaHUN TEKCTHI
y4ueOHUKa, CIpPaBOYHBIE MaTe-
puasbl  (MEPUOUYECKYIO CHC-
TEMY XUMUYECKHUX 3JIEMEHTOB /I.
. Menneneena, Tabnuiy
PacTBOPUMOCTH KHCJIOT, OCHO-
BaHMMI W cojled B  BOJE,
3IEKTPOXUMHUUYECKUI pan
HaIpPsDKEHUH METaJIOB).




9 knacc (68 yacoB, U3 HUX 2 4aca - PEe3EepPBHOE BPEMsI)

Ne TemaTuuyecknii 0JI0K, OcHoBHOe co/iep:KaHue OcHoBHBIE BU/BI JeITeILHOCTH
n/n TEMA o0y4Jaromux
1 BenecTBO 1 XUMHUYECKAS PeaKIMs [lepuonuueckuii 3akoH. Ilepuoguueckass cucteMa | XapakTepu3oBaTb  XMMHYECKHUE

(17 yacoB)

XUMHYECKUX 2JIEMEHTOB J1. . MenaeneeBa.
Crpoenue aromMoB. 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB XMMHUYECKHX DJJIEMEHTOB IMEPBBIX TPEX
MEPUOJOB, KaJdsl, KajdblUUsl M HX COCAUHECHHUU B
COOTBETCTBHM C  IIOJIO(KEHHEM  DJJIEMEHTOB B
MEPUOJUYECKON CHUCTEME U CTPOCHUEM HMX aTOMOB.
Krnaccudukanus ¥ HOMEHKJIATypa HEOPraHUYECKHX
BEIIIECTB (MexayHapoHas n TpPUBHUAJIbHASA).
XUMHYECKHE CBOIMCTBA BEIIECTB, OTHOCIIIMXCST K
pPa3IMYHBIM KJacCaM HEOPTaHWYECKUX COETUHEHUH,
UX TEHETHYECKas CBS3b HEOPraHUYECKUX BELIECTB.
Ctpoenue BelecTBa: BHABI XUMHUYECKON CBS3H M

TUIBl KPUCTAJNIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTB BEILIECTB OT UX CTPOCHUSI.

JleMoHCcTpaLun

1. Mopenu KPHUCTAJUIMYECKUX pemeToK

HEOPraHMYECKUX BEILECTB.
2. KopoTtkonepuoHasi U JUIMHHONEPHOAHAs (OPMBI
Ileppoanueckoil CUCTEMBI XMMHYECKUX DJIEMEHTOB
JI. 1. MenneneeBa

Knaccudpukanus XUMHUYECKUX peakuui o
pa3iaMYHbIM TOpHU3HaKaM (M0 4YHUCIy U COCTaBy
Y4acTBYIOUIMX B PEAKIUU BELIECTB, IO TEIJIOBOMY
abdekTy, N0 W3MEHEHUIO CTeleHEH OKHUCIICHUS
XUMHYECKMX DJIEMEHTOB, 10 OOpaTMMOCTH, IO
Y4acTHIO KaTajlu3aropa). JK30- U 3HIOTEPMUYECKHE

3JIEMEHTHI MEPBBIX TPEX MEPUOJIOB,
K W KaIblUI 10  UX
MTOJIOKEHUIO B [lepuoanueckoit
cucreme J[. 1. Menneneena.
KaaccnpuuupoBats n Ha3bIBaTh
HEOPraHUYEeCKHe BEILECTBA
M3YUYEHHBIX KJIACCOB.

OnuceiBaTh 00IIME XHUMHYECKHE
CBOMCTBA  BEIIECTB  Pa3jIWYHBIX
KJIACCOB, TOATBEPkKAAaTh CBOWCTBA
npuMepamMu MOJIEKYJIIPHBIX
YPaBHEHUN XHUMHYECKHX PEaAKIHU.
Onpepensitb  BUI  XMUMHUYECKOHN
CBA3M W THIl KPUCTALINYECKON
PELIETKY BEILECTBA.

IIporuo3uposBarhb CBONCTBA
BEIIECTB B 3aBUCHMOCTH OT HX
CTPOEHHU.

BeicTpauBarthb pa3BEPHYTHIE

MMCbMEHHBIE M YCTHBIE OTBETHI C
ormopoii Ha uHpOpMALUIO U3
yueOHUKa u CIIPaBOYHBIX
MaTepUajIoB, I'PaMOTHO HCIIOJIb30-
BaTb  WM3Yy4YCHHBIM  IOHATUWHBIN
anmnapar Kypca XUMHH.

Hcnosb30BaTh PU  BBINIOJHEHUH




peakuuu, TepMoxumudeckue ypaBHeHus. [lonsarue o
CKOpOCTH  XuMHYeckoll peakuuu. llonstue o
TOMOTEHHBIX U TeTepOreHHbIX peakuusx. [lonstue 00
00paTUMBIX

U HeoOpaTUMbIX XUMHUYecKHX peakuusx. [lonstue o
XUMHUYECKOM paBHOBecHU. DaKTOPHI, BIUSAIOIMINE Ha
CKOPOCTb XMMHUYECKOM pPEaKUUh U TOJIOKECHHUE
XUMHUYECKOTO paBHOBECHS. OKHCIUTENBHO-
BOCCTAHOBHUTEJIbHBIC PEAKIUU (IJICKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBbHOMN peaxIum).
JeMoHCcTpaL UK

1. 3aBUCUMOCTb CKOPOCTHM XMMHUYECKOH pEaKkUHH OT
pa3InuHbIX (PaKTOPOB.

2. BospeiictBue  kaTtaimzaTopa
XUMHUYECKON pEeaKIUU.

3. IIpumepsl HeOOpaTUMBIX U OOPATUMBIX PEaKIUH.

4. CMmeuieHue paBHOBECUS XUMHUYECKOM pPEaKLIHH.
Beruucienus

— KOJIMYECTBa BEIIECTBA, 00bEMA U MAaCChl PEareHTOB

Ha  CKOpPOCTb

WM TPOAYKTOB IO YPAaBHEHHUSIM XMMHUYECKUX
peakuui
Teopus BJIEKTPOIUTUYECKOMN JUCCOIUAIUH.

DJEKTPOIUTHI U HEANEKTPOJIUTHI. KaTnoHbl, aHUOHBI.
MexaHu3M JAUCCOIMAlMKM BEIIECTB C Pa3IMYHBIMHU
BHUJIaMH XUMHUUYECKOU CBsi3U. CTENEHb JUCCOIMAIUU.
CwiibHBIC U C1a0bIe DJIEKTPOIUTHL.

Peakiiun moHHOTO OOMEHA, YCIOBHUS MX MPOTEKAHUSI.
HNoHHbIe ypaBHEHUS peaklui. XUMUYECKHE CBOMCTBA
KHUCJIOT, OCHOBAaHHMI M COJIEH B CBETE MPEICTABICHUM
00  snekTponuThyeckoi  mucconmanuu.  Cpena
pacTBopa. [lomsTne 0  TUAPOIU3E  COJIEH.
KauecTBeHHBIE peakuMyM Ha KaTUOHBI W AHHOHBI.

y4eOHBIX 3aJaHuil M B Ipolecce
UCCIIEJOBATEIbCKON  JIEATEIILHOCTH
HAYYHO-IIOIIYJAPHYIO  JIMTEPATypy

XUMHYECKOTO COAEpKaHUs, CIpa-
BOYHBIE  MaTepualbl,  PECypcChl
HNutepnera

PackpbIBaTh CMBICT H3y4aeMBbIX
MOHSATUN U IPUMEHSThH 3TH TTOHATHUS
MIPU ONHUCAHUM CBOWCTB BEILIECTB U
HX MIPEBpaICHUI.

KaaccupunupoBarbs XuMHYECKHE

peakuu o pa3IUYHBIM
MIPU3HAKAM.
YceranasiauBarh 3aBUCHUMOCTD

CKOPOCTH XMMMUYECKON pEaKluu OT
pa3anyYHbIX (PaKTOPOB.
IIpornosupoBarb  BO3MOXHOCTHU
IIPOTEKaHUs XUMHUYECKUX IpPEBpPaA-
LIEHUH B Pa3IMYHbIX YCIOBUSIX.
Onpenensit OKHCIINTENb u
BoccTaHoBUTENL B OBP.
CocTaBJiSITh 3JEKTPOHHBIN OaaHc
peaxkuu.

IIpon3BoauTh  BHIYMCICHUS
XUMHYECKUM yPaBHEHHUSM.
PackpbIBaTh CMBICT H3y4aeMBbIX
MOHATHM, a TaKKe€ CMBICI TEOpUHU
ANEKTPOJINTUYECKON JTHCCOLMALINH.
OO0BSICHATL TPUYUHBI  BJIEKTPO-
IIPOBOAHOCTHU BOJIHBIX PACTBOPOB.
CocTaBJsITb ypaBHEHHMS JUCCO-
AU KUCJIOT, IEJIoUei M COJIeH,

o




JleMoHCcTpaL UK

DnekTpuueckas MPOBOAMMOCTh PACTBOPOB BEIECTB;
JIBUKEHHE NOHOB B 3JIEKTPUUECKOM I0JIE.

OnpIThl, WUIIOCTPUPYIOUIME IPU3HAKU IPOTEKAHUS
peaxkiuii HFOHHOTO OOMEHa.

OnbITEI TIO ONPENENIEHUIO CPEIbl B pacTBOpaxX COJICH

(xnmopuga HaTpus, KapOoHaTa HaTpus, XJopuia
LIUHKA).

JlabopaTopHble W  mpakTHyeckue  padoOThI
JlaGopaTOopHbIil ONBIT:

Peaknun  moHHOTO oOMeHa B pacTBOpax

ANEKTPONUTOB: cyibdaTta meau(ll)

u menoun, kapOoHaTa HATPUSI M COJSTHOM KHUCIOTHI,
peaKIusl HeUTpanu3aui MKy THIPOKCHIOM KaJIHS
Y COJITHOM KMCJIOTOM.

IIpakTnyeckas  pabGora: Ne 1.
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME.
BbluncieHusi — TI0O YpPaBHEHUSAM XUMHUYECKHX
peakuui

Permenue

TOJTHBIE
u COKpaIEHHBIC HMOHHBIE
yYpaBHEHHSI XMMHUYCCKHX PCaKIIHid
HOHHOr0 OOMEHa.

IInanupoBaTh W OCYIIECTBJATH
Ha MPaKTHUKE XUMUYECKHE
AKCIIEPUMEHTHI, IIPOBOIMTH
HaAOIIOJEHUs, A€JaTh BBLIBOABI IO
pe3yJibTaTaM dKCIEPUMEHTA.
CaenoBaTh IpaBHiaM 0€30MMacHOM
pabotel B  ;mabopaTopuu  IpH
HCIIOJIb30BaHUH XUMHYECKOM
MOCYIbl U 00OPYIOBaHUSI.

HemeTtasuibl 1 UX COeIMHEHMS.
(24 yaca)

OO6mass xapaktepucTtuka TrajgoreHoB. OcoOeHHOCTH
CTPOCHHSI aTOMOB ITHX IJIIEMEHTOB, XapaKTEePHBIC IS
HUX cTeneHu okucieHus. CTpoeHue u (GU3HUECKUE
CBOMCTBA  MPOCTHIX BEILIECTB —  TaJIOT€HOB.
XWMHYECKHEe CBOMCTBAa Ha MpUMeEpe XJiopa (B3auMO-
NEHCTBUE C MeTalllaMu, HeMeTalUlaMH, MIeI0YaMu).
Xnopoogopoa. CoinsiHast KHCIIOTa, XHUMHYECKHUE
CBOICTBa, MOJIydyeHHE, NMpUMeHeHue. KadecTBeHHbIE
peaklMy Ha TaloreHuA-uoHbl. JleiicTBue xiopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M 4elioBeKa. BaxkHeiine
XJIOpUABL M WX  HAXOXJIEHUE B  MPHUPOJIE.
JdeMoHcTpanuu

BI/IILGOMaTepI/IaJ'II)IZ TaJIOTCHBI M HX COCIWHCHHA.

OO0bsiICHATH OO0IIMEe 3aKOHOMEp-
HOCTH B W3MCHCHHH CBOWCTB
HEMETAJUIOB W MUX COCIUHEHUU B
mpenenax MallbIX TEpUOAOB U
TJIaBHBIX MOATPYIIT [Tepwo-
MUYECKOW CHCTEMBl XUMHUYECKHUX
AJIIEMEHTOB C YYETOM CTPOCHHS HX
aTOMOB.

XapakTepu3zoBatb (QU3NUYECKUE U
XUMHUYECKHE CBOMCTBAa MPOCTHIX
BEIIECTB TaJIOTEHOB (Ha MpHUMepe
XJIOpa) M CIOXHBIX  BEILIECTB
(xJmopoBOAOPOIA, XJIOPUIA HATPHS),




OO0pa3ipl XJIOPUIOB.

JlaGoparopHble W NpPaKTHYEeCKHe padoThI
JlaboparopHsiii onbIT: Pacro3HaBanue XJIOpUI-MOHOB.
IIpakTnyeckas padora: Ne 2. [losnydyeHue comnsiHOM
KUCJIOTBI, U3y4YEeHUE €€ CBOWCTB.

Boruuciienust

— M0 YpaBHEHUSM XUMHUYECKUX PEaKLUH, eCiid OJ1H
U3 PEareHTOB J1aH B U30BITKE;

— 00BEMOB ra30B 110 YPaBHEHUIO PEAKIIMK Ha OCHOBE
3aKOHAa 00BEMHBIX OTHOLLICHU I'a30B.

OOmass xapakTepucTuka 3y1eMeHTOB VIA-rpymnmsl.
OCOOEHHOCTH CTPOEHHS aTOMOB 3THUX 3JIEMEHTOB,
XapakTepHble JJIs HUX CTeneHH okucieHus. CtpoeHue
U (uU3NYeCKHe CBOMCTBA MPOCTBHIX BEIIECTB —
KHUCJIOpO/a W cepbl. AJIOTPONHbIE MOAU(UKALUU
KHCIOpoJla U cepbl. XUMHUYECKHE CBOWCTBA CEpBHI.
CepoBoniopoJl, CTpoeHue, GU3NIecKue U XUMHUYECKHe
ceoiictBa. Okxcuapl ceppl Kak  IpeICTaBUTENN
KHUCIIOTHBIX OKcH0B. CepHasi KuCiOTa, (U3HUECKUe
U XMMHYECKUE CBOMcTBa (00IIMe KakK MpeicTaBUTENs
Kjlacca KHUCJIOT M creuuduyeckue), MNpUMEHEHHE.
XUMHYECKHUE  peaklHuH, Jiekalue B~ OCHOBE
IOPOMBIIIJICHHOTO ~ clloco0a  MOJy4eHUst  CEepHOM
KUCIIOTBI. AmmapaTsl W NpOTEKalolue B HHUX
mpoueccsl  (Ha MpUMEpe  IPOU3BOJACTBA  CEPHOMU
kucnoTbl). Conu CepHOMl KHUCIOTHI, KadyeCTBEHHas
peaknus Ha cyibdar-uon. Haxoxxnenue cepsl U e€
COECIMHEHUIN B Npupoae. XUMHYECKOE 3arpsi3HEHUE
OKpy Karolien cpeabl COEMHEHUSIMU cepsl
(KUCIOTHBIE  JOKIOW, 3arpsA3HEHHE BO3ayXa U
BOJIOEMOB), CLIOCOOBI €r0 MPEIOTBPAIICHUS.

CIOCOOBl  UX MOJY4YCHHs, MpH-
MEHEHHE U 3HAYEHHUE B MPHUPOAE U
JKU3HU YEIIOBEKa.

OmnpeneassiTh TaJOreHUI-UOHBI B
pacTBope.

I[lnanupoBaTh M OCYLIECTBJIATH
Ha MPAKTUKE XUMHYECKHE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIO-
JCHUSA, JeNaTh BBIBOJBI IO pe-
3yJbTaTaM SKCIIEPUMEHTA.
CaenoBarhb mpaBuiiaM 0e30IacHON
pabotel B  jabopaTopuu  NpH
UCIOJIb30BaHUU XUMHYECKON
MOCY/IbI M 000PYIOBaHUSI.
BoicTpauBaTrh pa3sBEPHYTHIE MHUCH-
MEHHBIE W YCTHBIE OTBETHI C OMTOPOH
Ha MH(OpMaIUIO U3 y4yeOHUKa U
CIIPaBOYHBIX MaTEpUAJIOB, I'PAMOT-

HO  HCIIOJNB30BaTh  HM3yYEHHBIN
MTOHATUNHBIN arrapar Kypca
XUMUMU.

Hcnonb3oBaTh TNpu BBINOJIHEHUU
yueOHBIX 3aJaHuii M B mpolecce
HCCIIEIOBATENbCKON  1€ATEeIbHOCTH
HAy4YHO-TIONYJISIPHYIO  JINTEpaTypy
XUMHUYECKOTO COJIepKaHMs, CIpa-
BOYHBIE  MaTepuaibl, PECypchbl
WNHurepHera.

O0bsAcHATL  00mIHIe
MEPHOCTH B U3MEHEHUM CBOMCTB
aneMeHTOB  VIA-Tpynmbl u  uX
COCJUHECHHH € y4ETOM CTPOCHHS HX

3aKOHHO-




JleMoHCcTpaL UK

Komnexnuu (BUIEOMaTepHabl): cepa u eé
COEIMHEHMUSI.

OO0yriuBanue caxapa mnoJt JEeHCTBUEM
KOHIIEHTPUPOBAHHOM cepHOM KHCJIOTBI.
JlabopaTopHble W  mpakTHyeckue  padoOThI

JlaGopaTOopHbIE OMBITHI:

OO6HapyxeHue cynb}ar-mOHOB.

B3aumopeiictBue pa30aBiIeHHONW CEpPHOM KHUCIOTHI C
LIUHKOM.

Boruuciienus

— [0 YPAaBHEHUSIM XMMUYECKUX PEaKIHii;

— MaccOBOM JI0JIM BbIX0J1a MPOYKTA PEAKILIUH.
OOmiass XapakTepuCTUKa 3JIEMEHTOB VA-TpyIIbI.
OCOOEHHOCTH CTPOEHHS aTOMOB 3THUX JJIEMEHTOB,
XapakTepHbIe JUISI HHUX CTENEeHH OKHCICHHS. A3OT,
pacrpocTpaHeHMe B  Ipupoje, (¢GHU3UYecKue u
XUMHYeckue cBoiictBa. KpyroBopor azota B npupoze.
AMMUak, ero Qu3nyeckue M XUMHUYECKHE CBOICTBa,
noigyyeHue U npumeHeHue. Coiau aMMOHMS, HX
¢du3nveckne W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHMS. A30THast
KHUCIOTa, €€ (U3MUecKue U XMMHUYECKHE CBOWMCTBA
(oOmme Kak TpENCTAaBUTENsT Kjacca KHCIOT W
cneunduyeckue). Vcrnonp3oBaHre HUTPATOB U COJIEH
aMMOHWUS B KQUECTBE MUHEPAIBHBIX YI00pEHUA.
XUMHUYECKOE 3arps3HEHHE OKPYXKAromed  Cpemsl
COEIMHEHUSIMHU azora (KHCTOTHBIE JIOXK]TH,
3arpsi3HEHUE BO31yXa, MOYBBI U BoJ0EMOB). Docdop,
aioTponHsle Moaudpukamuu docdopa, GusnuecKue
U xumuueckue cBoiictBa. Oxcun ¢ochopa(V) u
dbochoprHas kuciaora, (GU3NYECKHE W XUMHUUYECKHE

aTOMOB.
XapakTepu3oBaTh busnueckue
Y XMMHYECKHE CBOWMCTBA MPOCTOTO
BEILIECTBA CEPbl U €€ COCIUHEHUU

(cepoBomoposia, OKCHJIIOB  CEpHI,
CepHOM  KHCIOTHI,  Cyib(}arTos),
CIIOCOOBI UX HOJTy4eHHS,

MIPUMEHEHUE U 3HAYCHUE B MPUPOJIC
M JKU3HU YeJIOBEKa.

OnpeaensaTs Haimuuue cynbdar-
HMOHOB B PacTBOpE.
OO0bsICHATH  CYIIHOCTH
THYECKUX TPOoOJIeM, CBS3aHHBIX C
nepepaboOTKON COEAMHEHUN CepBhl.
IlnannpoBaTh M OCYLIECTBJIATH
Ha MpaKTUKE XAMUYECKHE
SKCIEPUMEHTBHI, MIPOBOJIUTH
HaOIIOCHUs, ACNaTh BBIBOALI II0
pe3yapTaTaM JKCTIEpUMEHTA.
IIpou3BoaMTL  BBIUKCIEHUA 1O
XUMUYECKAM YpaBHEHUSM.
Hcnoab3oBaTh TpH BBIMOJTHEHUU
y4eOHBIX 3aJaHui TEKCThI
y4eOHHKa, CITPAaBOYHBIE MaTEPUAIIBI
(ITeproguyeckyro cCUCTEMY XUMHUU-
YECKHUX 3JIEMEHTORB . W.
MenneneeBa, Tabnuily pacTBOpPHU-
MOCTH KHCJIOT, OCHOBaHUM U CoOJIei
B BOJIE, DJICKTPOXUMHUYECKUHA PsJT
HaNpsDKEHUH METAILIOB).
OOBACHATH o01me 3aKOHHO-
MEpPHOCTH B H3MCHECHHH CBOWCTB

9KO0JIO-




CBOIiCTBa, moiy4yeHWe. KadecTBeHHass peakius Ha
docdar-uonsl. Mcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPATBHBIX yIOOpEHUH. 3arpsi3HEHHUE MPHPOIHBIX
BO10EMOB (ocharamu.

JdemoHcTpaunu
Komnnexmmu: dochop W  UX  COCOUHCHMUS.
B3aumopeiicTBue  KOHLIGHTPUPOBAHHOW  a30THOMU
KHCJIOTBI C MCABIO.
JlabopaTopuble M mnpakTHyeckue  paldoThI

JlabGopaTopHbIe ONBITHI:

1. B3aumopeiicTBue cosieit aMMOHUS C IIETOYBIO.

2. Osnakomienue ¢ oOpa3namMud a30THBIX U
dbocopHBIX YI0OpEHUH.

IIpakTnueckas padora: Ne 3. Ilonyuenue ammuaka,
W3YYEHHE €ro CBOMCTB.

Bouruuciienus

— M0 YpaBHEHUSM XUMUYECKUX PEaKIU.

Yrnepon, AITOTPOTIHBIE Moaudukanuy,
pacmpocTpaHeHHe B HpUpojae, (UINYECKUE W
XUMHUYECKHe CcBoicTBa. Apcopbuusa. Kpyrosopor
yraepoaa B upupone. OKcHasl  yriiepoja, UX

bu3HYecKue W XUMUYECKHE CBOMCTBA, UX JIEHCTBHE
Ha )KUBBIE OPTraHU3Mbl, IOJYyYE€HUE U MPUMEHEHUE.
DKkojoruyeckrue MpoOsIeMbl, CBSI3aHHBIE C OKCHAOM
yraepoaa(IV); rumorte3a r106anbHOTO TOTEIICHUS
KJIUMaTa; MapHUKOBBIN 3¢ (deKT. YronbpHas KUCIoTa U
e€ comu, ux (U3MYECKHE U XUMHUYECKHE CBOWCTBA,
noytyyeHue u npumeHeHnue. KauectBenHas peakius Ha
KapOoHaT-noHbI. Mcronb30BaHne kKapOOHATOB B OBITY,
MEJUIIMHE, MPOMBIIIIEHHOCTH, CEIbCKOM XO3SICTBE.
[lepBoHayanbHble  TOHATHS 00  OPraHUYECKUX
BEIIECTBAX KAaK O  COEIMHEHMSAX  YIJepoja:

neMeHToB  VA-rpynnel U MX
COEIMHEHUH C y4€TOM CTPOEHHUS UX
aTOMOB.

XapakTepu3zoBath (U3NYECKUE H
XMMHUYECKHE CBOMCTBA IPOCTBIX
BemiecTB azora u (ocdopa M ux
COCIMHCHWH  (aMMMaka,  CcoJjei
aMMOHHS,  a30THOM  KHUCIOTHI,
HUTpaTOB, okcuaa ¢ochopa(V) u
dbocdopHoii KuCIOTHI, (ocharos),
CHO0COOBI ux MOJTy4EHUs,
IPUMEHEHHE U 3HAUE€HUE B IPUPOJIE
Y J)KHU3HHU YeJIOBEeKa.

Onpeneasite MOHBI aMMOHHUS U
dochar-nonsI B pacTBope.
OOBSICHATH CYIIHOCTh JKOJIOTH-
YeCKUX MpoOsieM, CBS3aHHBIX C
HaXOXXJICHHEM COeJMHEHHUH a30Ta u
dbocdopa B Okpyxaroien cpeie.
O0BsicHATHL  OOIIME  3aKOHHO-
MEPHOCTH B U3MEHEHUH CBOMCTB
anemeHTOoB IVA-rpymmel u  uXx
COCIMHEHUM C y4ETOM CTPOEHHUS UX
aTOMOB.

Xapakrepu3zoBatb  (uznueckue
Y XUMHYECKHE CBOMCTBAa TPOCTHIX
BEUIECTB yTIepoaa U KPEeMHUS U UX
COEUHEHUIN (OKCHIOB YIJIEpOJa,
YTOJIBHOW KHUCIIOTHI, KapOOHATOB,
OKCHJA KpEMHHS, KPEMHHUEBOH
KHUCJIOTHI, CHIIMKATOB), CHOCOOBI MX
NIOJIyYeHHs, TIPUMEHEHUE MU 3Haye-




O0COOEHHOCTH cocTtaBa U crpoeHus. Ilonstue o
OMOJIOrMYeCKH Ba)KHBIX BEIIECTBAX: XKUpPaxX, OelKax,
yriaeBojax. MaTepuaiabHOE €IMHCTBO OPraHUYECKUX
U HeopraHmyeckux coenuHeHuii. Kpemnuii, ero
buznyecKkue U XMMHYECKHE CBOWCTBA, MOJyYE€HUE U
npuMeHeHue B deKTpoHuKke. CoeTMHEHUST KPEMHHUS B
npupone. OOmmue mnpeacraBieHuss 00  OKcHIE
kpeMuusi(1V) u kpemaueBoit kucinore. CUITUKATHI, UX
UCIIOJIb30BaHUE B OBITY, MEUIIUHE,
MPOMBINUICHHOCTH.  BakHeiilme  cTpoWTENnbHBIC
MaTepuaibl: KepaMmHKa, CTEKJIO, LIEMEHT, OETOH,
JKEIe300€TOH. [Tpo6membr 06e301macHOTo
UCIIONIb30BAaHUSI ~ CTPOMTENBHBIX  MaTepUaloB B
MOBCEHEBHOW KU3HU. JlemoHcTpauun Mopaenu
KPUCTAINTMYECKUX  PEemeEToK  anmasa, rpadura,
MOJIEKYJIBI  (pysuiepeHa. AncopOuusi pacTBOPEHHBIX
BEILIECTB aKTUBUPOBaHHBIM yriaém. IIportuBoras.
Buneomarepuansl: CHIMKaTHas MPOMBIIUIEHHOCTb.
Monenu MOJIEKY OpPraHUYECKUX BEIIIECTB.
JlabopaTopuble M mnpakTH4ecKkue  padoOThI
JlaGopaTopHBIN OTIBIT:

KadectBennas peaxius Ha KapOOHAT-HOH.
IIpakTnyeckne padorei: Ne 4.
yriekuciioro rasza. KadecTBeHHas
KapOOHAT-HOH.

Ne 5. Pemienne skcrnepUMEHTANIbHBIX 3a/a4 MO TEME
«Hemeranms».

Boruucienus

— M0 YPaBHEHUSIM XMMHUYECKUX PEaKIMi, €Clu OJUH
W3 pEeareHToB JaH B BHJIE BOJHOIO pacTBopa C
M3BECTHOM MacCOBOM J0JIEM

ITonyuyenue
peakuus Ha

HUE€ B IPUPOJE U KU3HU UYEJIOBEKA.
Onpenensith KapOoHaT- u
CUJIMKAT-UOHBI B pacTBope.
OO0BbSACHATL CYUIHOCTh 3KOJIOTHU-
YecKUX MpoOJieM, CBSI3aHHBIX C
HAXO0XJIEHUEM YTIJIEKUCIIOro raza B

OKpYyKarolen cpene.
NimrocTpupoBaTh  B3aMMOCBS3b
HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ
yriaepoaa u OpraHNYecKHuX
BELIECTB.




MeTajuiibl U MX COeAMHEHMSI
(24 gyaca)

OOmast XapakTepuCTUKAa XMMUYECKUX DJIEMEHTOB —
METAJUIOB HAa OCHOBAaHMUM MX IOJOXKEHUS B
Ilepponnueckoll cHUCTEME XUMHUYECKHX 3IJIEMEHTOB
. . MenneneeBa u crpoeHust atoMoB. CTpoeHHe
MeTauI0B. MeTajuinyeckast CBsI3b M METaJlIIMuecKast
KpUCTAJIIMYECKasl peréTKa. DIEeKTPOXUMUYECKUH PsijL
HanpspkeHud metamioB. PU3MYecKUe U XUMHUYECKUE
cBoiicTBa MeTaiioB. OOmmMe crocoObl TMOIy4YeHUs
METAaJIJIOB.

[ToHsATHE O KOPPO3UM METAJUIOB U OCHOBHBIE CIIOCOOBI
3amuUThl  OT Koppo3uu. CruiaBbl (CTallb, YYTYH,
TIOpPAIIOMUHMM, OpOoH3a), UX NPUMEHEHUE B OBITYy U
IPOMBIIIJICHHOCTH.

JleMoHCcTpaLun

O3HakomiieHHEe ¢ 00pa3liaMyi METaJUIOB U CIUIaBOB, UX

($u3NYECKUMU CBOMCTBAMHU.

Mogenun KpHUCTANIMYECKUX  PEIIETOK  METAJIIOB.
Buneomarepuaisr: KOppo3us METAJIJIOB.
JlabopaTopuble W  mpakTHyeckue  padoThI

JlabopaTopHbIE OMBITHI:

O3nakomiieHHMe ¢ oOpa3liaMH CIJIaBOB METAJLIOB.
3aBHCUMOCTh CKOPOCTH PEAKIIMU METajula ¢ KUCIOTOMN
OT IPUPOJIBI METAILIIA.

Burauciaenus

— I10 YPAaBHEHUSAM XUMHUUYECKUX PEAKLHM, ECIIU OOUH
W3 PEareHTOB COACPKUT IPUMECH.

[[{erounsle Metaubl. [Tonoxenue B [lepnoanueckoit
cucTeMe XMMHYeCKHX 3eMeHToB [l. 1. MeHaeneeBa,
cTpoeHue aToMoB. Haxosxienue B mpupoze.
dusznueckrue U XMMUYECKHE CBOWCTBA (Ha MpUMEpE
HaTpust U Kanusi). OKCUIbl U TUJIPOKCUABI HATPUS U
kanus. [lpuMeHeHHe WIENIOYHBIX METAIOB M UX

PackpbIBaTh CMBICT HM3y4YaeMbIX
MOHATUM U IPUMEHSITH ATH MOHATHUS
IIPYU OMUCAHUU CBOICTB BEILECTB U
UX IIPEBPALLECHUMN.

OO0bsicHATL 00IKE 3aKOHOMEp-
HOCTH B HW3MCHEHHH CBOWCTB
AIIEMEHTOB-METaJJIOB u ux
COCIMHEHUH € YYETOM CTPOCHMS UX
aTOMOB.

XapakTepu3oBaThb CTpOCHHE
METaJIJIOB, o00ume (¢u3nyecKkue u
XUMHUYECKHUE CBOICTBA METaNIOB U
o0mye crnoco0bl HMX MOIYyUYEHUS.
CaenoBath TpaBuiiaM 0e€30TacHOM
paGotel B  jabopaTopuu  IpH

WCIIO0IH30BaHUH XUMUYECKON
OCY bl u 000pyI0BaHUsI.
IIpou3BoauTL  BBIUKCIEHUSA 1O
XUMHYCCKHM YpaBHEHUSM.

Hcnoab3oBath 1pH BBINOJIHEHUU
y4eOHBIX 3a/TaHAI TEKCTBI
y4eOHHKa, CITPAaBOYHBIC MaTEepPHAIIBI
(ITepuoguyeckyto CUCTEMY
XUMu4deckux  anementoB [, WM.
MenneneeBa, TaONHIly pacTBOPHU-
MOCTH KHCJIOT, OCHOBAaHWI M COJICH
B BOJE, JJIEKTPOXUMHYECKUN Pl
HaIpsHKEHUN METaJJIOB).
Hcnoab3oBaTh 1pHU BBINOJIHEHUU
y4eOHbIX 3aJaHUil M B Ipolecce
HCCIIEI0BATENbCKOM 1€ TeIbHOCTH
Hay4YHO-TIONYJIAPHYIO  JIUTEPATYPY




coequHenuii. Illemouyno3eMenbHbIC METAIbl MarHui
W Kajapuuii, cTpoeHue artomoB. Ilomoxenue B
[lepuoanueckoil CUCTEME XUMHUYECKUX DJIEMEHTOB
H. . MenneneeBa. Haxoxzaenue B IpuUpoOLE.
dusnyeckue W XMMHYECKHE CBOMCTBA. BajkHewinue
COCIMHEHUS Kbl (OKCUI, THUIPOKCUI, COJIN).
Kéctkocth BOABI U cmocoObl €€ ycTpaHEHHS.
Amomunuii. [Tonoxxenue B Ilepuonnueckoil cucreme
xumudeckux 3neMenToB 1. 1. MenaeneeBa, ctpoeHue

atroma. Haxoxpaenune B mnpupoge. duzuueckue Hu
XUMHUYECKHE CBoWicTBa. AMDOTEpHBIE CBOWCTBA
okcuga u rungpokcupa. Kenezo. I[lonoxenue B

[Tepuonnueckold cHUCTeME XUMHYECKHUX JJIEMEHTOB
. . MenneneeBa, crpoeHue aroma. HaxoxzaeHue B

npupose. dusznyeckue M XUMHUYECKUE CBOMCTBA.
Oxkcunpl, ruapokcuasl u  conu  xenesa(ll)
u xene3a(Ill).

JdeMoHcTpanuu

B3anmopeiicTBre HaTpuUs ¢ BOJIOM.

OkpaivBaHve IUIAMEHHM HOHAMHM HaTpUsl U Kajus.
OxkpammBaHue MJIaMeHHU HOHAMU KaJIBITHSI.
BzanmopeiicTBie  OKCHMIa KalbIUs C  BOJOM.
Buneomarepuanbsl: ropeHHE >Kele3a B KUCIOPOAE M
XJIOpe.
JlabopaTopHble m
JlaGopaTopHEbIE OTBITHI:
O3HakoMjieHHE C OO0pa3lamMu allOMUHHUS U €ro
CILJIaBOB.

AmMdoTepHble CBOWCTBAa THUIPOKCHAA ATIOMHHUSI.
KauectBenHble  peakuuy  Ha  MOHBI  KeJye3a.
IIpakTnyeckune padorer: Ne 6. JKE€ctkocTh BOABI U
METOBI €€ YCTPAHEHUS.

NpaKTH4ecKkue  padoThl

XUMHUYECKOTIO COJepkKaHus, CIpa-
BOYHBIE  MaTEpUalbl,  PECYpPCHI
WNHurepHera.

XapakTepu3zoBath (U3NYECKUE H
XMMHMYECKHE CBOMCTBA ITPOCTBIX
BELICCTB METaJUIOB u 150.¢

COCJIMHEHUI (OKCHUIOB, THUAPOKCH-
JIOB, COJIel), CIOCOOBI WX TMOJy-
YCHUA, MNPHUMCHCHUC W 3HAUCHUC

B IIPUPOJIC M JKM3HU 4YEIIOBEKA.
Pacno3naBarthb c ITOMOIIBIO
KAYeCTBCHHBIX  PEAKIUH  HOHBI
METAJZIOB  (MarHus, aJOMHHUS,
[IMHKA, JKeesa, MeJn).
IlnanupoBaTh W OCYLIECTBJATH
Ha HpaKTI/IKC XUMHUYCCKUC
HKCIIEPUMEHTHI, MIPOBOAUTH

HAONO/IEHUs, JeNaTh BBIBOABI I10
pe3yJibTaTaM 3KCIEPUMEHTA.




Ne 7. PelieHue 3KCIEpUMEHTAIBHBIX 33Ja4 0 TEMeE
«MeTtamab».

Brruncienus

— MO ypaBHEHUSIM XUMHYECKUX PEaKIUi, €Cli OJIUH
W3 pEeareHTOB JaH B U30BITKE UM COJCPYKUT MPUMECH;
— MacCOBOM JI0JIM BBIXOJAA MPOIYKTa PEAKLIMH.

XuUMHUSA U OKPY/KAKOIIAs cpeaa
(3 yaca)

HoBele Marepuansl M TexHOJIOTMH. Bemectsa u
MaTepuaibl B IOBCEIHEBHOM KU3HU YEJIOBEKA. XUMUS
U 3/0pOBbE. be3omacHoe HCIOIb30BaHUE BEILECTB
U XUMHUYECKUX peakiuid B  ObiTy. IIpupoansie
HCTOYHUKU YTJIEBOJOPOAOB (yroiib, MPUPOAHBIN Ta3,
He(Th), NPOAYKTHI UX MEPEPAOOTKU, UX POJIb B OBITY
U NOPOMBINUIEHHOCTH. (OCHOBBI  JKOJOTMYECKON
IrPaMOTHOCTU. XHUMMUYECKOE 3arpsi3HEHHE OKpPYXKaro-
e cpensl (IpelenbHO JOIMyCTUMas KOHUEHTpaLus
Beuiects — IIJIK). Ponp xumum B  pemieHun
AKOJIOTMUYECKUX MPOOIIEM.

XapakTepu3oBaTh pPOJb XHUMHH
B Pa3IMYHBIX cepax AesTeIbHOCTH
JIIOJIeM, OCHOBHBIC BEIIECTBA H
MaTrepuabl, MIPUMEHSIEMbIC B
KU3HH COBPEMEHHOT'O 4YeJIOBEKa.
OO0bsCHATL YCIIOBUSA 0OE€301aCHOTO
HCIIOIL30BaHUS BEIIECTB H
XUMHUYECKUX peakuuid B  OBITY.
AHAJIM3MPOBATh U KPUTHYECKU
OLICHMBATh HMH(OPMAIMIO O BIIUAA-
HUU HpOMI)IIHJ'IeHHOCTI/I, CCIIBCKOI'O
X03sicTBa, TpaHcmopTa U Ap.
Ha COCTOSIHHE OKPY>KAIOIIeH Cpebl.
YMeTh 0Ka3bIBaTh MEPBYIO MMOMOIIH
HpI/I XUMHUYCCKUX 0XKorax nu
OTpaBJICHUSIX.

IIpunumatsp ydacTue B
00CYXICHUHU MPOOJIeM XUMUYIECKON
U DKOJIOTUYECKOUM HANPaBIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO
MO3UIIMI0 1O  TpodiemMe U
npeniaraTb BO3MOXKHBIE TYTH €€
pereHusl.







