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Pabouas mporpamma mo XuMuM A OOy4aromIMXcs 8 KJIacCOB COCTaBlieHa Ha OCHOBE TpeOoBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHON IIPOrpaMMbl OCHOBHOTO 00ILero o0pa3oBaHus, NpeacTaBieHHbIX B denepaibHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHIApTe
OCHOBHOTO 00mIero o0pa3oBaHus, € YY€TOM paclpenel€HHBIX IO KiIaccaMm IPOBEpSEMBbIX TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MIPOrpaMMbl OCHOBHOT'O OOILEro oOpa3oBaHUS U 3JIEMEHTOB COACP)KaHUs, MPEACTaBIECHHBIX B YHHMBEpPCAIbHOM KoaupUKaTope 1o
XMMHH, a Takke Ha ocHoBe [IpuMepHO#l mporpaMMbl BOCHHUTaHUS OOYYArOMIMXCS MPH TOJTYYEHHH OCHOBHOTO OOIIEro oO0pa3oBaHHs M C Y4ETOM
Konnenuuun npenopaBanus ydeGHoro mpeamera «XuMus» B oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit denepanuy, pealn3yroluX OCHOBHBIE
obmieoOpaszoBarenbHbIe Iporpammel (yTB. Pemennem Kosuternn Munmnpocsenienus Poccuu, mpotokon ot 03.12.2019 N ITK-48H).

IHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpaMmMa 1o XMMHUHM OCHOBHOTO 00IIero oOpa3oBaHus pa3padoTaHa B COOTBETCTBHH ¢ TpeOOBaHUAMHU 0OHOBIEHHOTO DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOro obmero ooOpazoBanus (PI'OC OOO) u ¢ yuérom I[IpumepHOil OCHOBHOI
00pa3oBarebHON TporpaMmMbl OCHOBHOTO 001iero oopazosanus (IIOOIT OOO0).

[Iporpamma HarpaBieHa Ha GOPMHUPOBAHUE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH yYaIINXCS U OPTaHU3aIMI0 U3yYEHUs XUMUU Ha e TeIbHOCTHON
OCHOBe. B mporpamme yuuTBHIBarOTCS BO3MOXKHOCTH Tpenmera B peanusamuu TpeboBannit ®I'OC OOO K mIaHUpyeMbIM, JHYHOCTHBIM H
MCTAIIPEAMCTHBIM pPE3YyJIbTaTaM O6y‘ICHI/I$[, a TaK¥XKC pcaim3alusa MCKIIPECAMCTHBIX CBsI3el CCTCCTBCHHO-HAYYHBIX y‘~I€6HBIX npeaMETOB Ha YPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHusl.

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O INTPEIMETA «XUMMWS»

Bxnan yueOHoro npeamera « XUMUs» B TOCTHKEHUE 11eJIell OCHOBHOIO 00111ero 00pa3oBaHus 00yCIOBIEH BO MHOTOM 3HAaY€HUEM XUMHUECKON HayKU
B TIO3HAHUH 3aKOHOB ITPUPO/IbI, B PA3BUTHU MIPOU3BOIUTENbHBIX CHUJI OOLIECTBA U CO3/1aHUM HOBOM 0a3bl MaTEpUAILHOM KYJIBTYpHI.

XUMUS KakK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK paclpocTpaHuia CBOE BIMSHHE HA BCE 00JIACTH YEIOBEYECKOr0 CYIECTBOBAHUS, 33/1aj1a HOBOE
BUJICHUE MUPA, CTaJla HEOThEMJIEMbIM KOMIIOHEHTOM MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM >KU3HU OOILECTBA: 3HAHUE XUMHUU CITY>KUT OCHOBOI
JUtst (GOPMUPOBAHMSI MUPOBO33PEHUS YETIOBEKA, €r0 MPEACTaBICHUI 0 MaTepHalbHOM €AMHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (GOpMUpPYEMbIe XUMHUEH
NPECTaBICHUS O B3aUMOIPEBPAIICHUAX SHEPTHM U 00 BOJIIOLMHU BEIIECTB B MPUPOJIC; COBPEMEHHAs XMMHUs HalpaBiieHa Ha pelIeHue r100aIbHbIX
po0JieM YCTOHYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUYECKOMN, MUIIEBOM 1 IKOJIOTHYECKON 0€3011acHOCTH, TPOOIIEM 31paBOOX PAHEHUS.

B ycrnoBusix Bo3pacraromiero 3Hau€HHs XMMHUU B JKM3HHM OOIIECTBA CYIIECTBEHHO MOBBICHJIACh POJIb XMMHUYECKOro oOpasoBaHus. B muiane
COLIMAJIM3allMHU OHO SIBJISIETCS OJTHUM U3 YCJIOBUI (POPMUPOBAHUS UHTEIJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMeHHOMY 4eNIOBEKY XMMUYECKHE 3HaHUSI HEOOXOTUMBI JJIsl IPUOOPETEHHsI OOIEKYIbTYPHOTO YPOBHS, TIO3BOJISIOIIEr0 YBEPEHHO TPYAUTHCS B
COLIMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpPAa3HOMN >KM3HM OOIIECTBA, JUIsl OCO3HAHUS BaXXKHOCTH Pa3yMHOI'O OTHOILIEHHUS K CBOEMY 3/10POBBIO U
3I0pPOBBIO JIPYTHX, K OKpYXarolled MpUPOJHON Cpele, A I'PaMOTHOIO MOBEAEHHUS NMPH HCIOJIb30BAHUU DPA3JIMYHBIX MATEPHUAIOB U XMMHUYECKUX
BELICCTB B IOBCEHEBHOW KU3HHU.

XuMHUecKoe 00pa3oBaHME B OCHOBHOM IIKOJIE SIBJISIETCS 0a30BBIM MO OTHOLICHHIO K CHCTEME OOILIero XMMHUYecKoro oOpasoBanus. IlosTomy Ha
COOTBETCTBYIOILIIEM €MY YPOBHE OHO PEATU3yeT MPHUCYLIUE O0IIEeMYy XUMHUECKOMY O0pa30BaHMIO KIIFOUEBBbIE LIEHHOCTH, KOTOPBIE OTPaKaIOT



rocyaapCTBCHHBIC, O6H.[CCTB€HHBI€ U MHAVNBUAYAJIbHBIC HOTpe6HOCTI/I. O1tUM ONpeaACIICTCA CYIIHOCTD O6H.Iel>i CTpaTreruu O6y‘-IeHI/I5I, BOCIIUTAaHHUA U
pa3BUTHsI 00YUYAIOMIMXCS CPEIICTBAMH YUEOHOTO MpeaMeTa « XUMHUS.

Nzydenune npenmera: 1) crmocoOCTBYeT peajiu3allMid BO3MOXHOCTEH Ui caMOpa3BUTHS U (HOPMHUPOBAHMS KYJIBTYpPhI JHYHOCTH, €€ OOIIed u
(GYHKIIMOHATBHOM TIPAaMOTHOCTH; 2) BHOCHUT BKJIaA B (OPMHPOBAHHME MBIIUICHUS W TBOPYSCKHX CIIOCOOHOCTEH TOAPOCTKOB, HABBIKOB HX
CaMOCTOSTEILHOU y‘-Ie6HOfI ACATCIIBHOCTHU, SKCIICPUMCHTAJIBHBIX U UCCICA0BATCIIbCKUX YMCHHﬁ, HCO6XOIII/IMBIX KaK B HOBCCI[HCBHOI\/JI KHU3HHU, TaK U B
npoeCCHOHATILHON JIEATEIBHOCTH; 3) 3HAKOMHT CO CHEIM(PUKON HAyYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IUIAJA HA €IMHCTBO
NPUPOJBI U YEIIOBEKA, SIBISICTCS OTBETCTBEHHBIM 3TalioM B (DOPMHPOBAHHMU €CTECTBEHHO-HAYYHOH TIPAaMOTHOCTH IOJAPOCTKOB; 4) crnocoOCTBYeT
(OpPMHUPOBAHUIO [IEHHOCTHOTO OTHOILNCHHS K E€CTeCTBEHHO-HAYYHBIM 3HAHUSAM, K MPUPOJC, K YEIOBEKY, BHOCHT CBOW BKJIAJ B DKOJOTHYECKOEC
o0pa3oBaHME TKOJIBHUKOB.

HasBanurie HaIlipaBJICHHUA B O6y‘-I€HI/II/I XUMHH 00eCIeYnBarOTCs CHGHI/I(bHKOfI COACpIKaHuA IMpPpeamMceTa, KOTOpBIﬁ ABJISICTCA II€AarorndycCKu
alanTHPOBAHHBIM OTPaKEHHEM 0a30BOI HAyKH XMMHUU Ha OTPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc XMMuU OCHOBHO¥ IIIKOJIBI OPHEHTUPOBAH Ha OCBOCHHE OOYYAIONIMMHUCS OCHOB HEOPTaHMUECKOW XMMHU U HEKOTOPBIX TOHSATHI M CBEICHUN 00
OTACIIBbHBIX o0BeKTax OpFaHquCKOﬁ XUMHH.

CrpykTypa conepkaHus mpeamera cOpMHpPOBaHA HAa OCHOBE CHCTEMHOTO IMOAX0Ja K ero u3ydeHuro. CopepkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUN O XMMUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUHN 0 XUMHUYECKOM peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHHU30BaHbI IO MPUHIUITY
MOCIIEI0BATEIHHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEACTABICHHUI PA3HOTO YPOBHS: aTOMHO-MOJIEKYISIPHOTO YU€HHUsI KaK OCHOBBI BCETO
ecTecTBO3HaHUs, ypoBHs [leproamueckoro 3akona J[. V. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMHUH, YICHUS O CTPOCHHH aTOMa U XUMUYECKOH CBSI3H,
MIPEJICTABICHUM 00 SIEKTPONUTUYECKON TUCCOLMAIMU BEIIECTB B pacTBOpax. TeopeTHyeckue 3HAHUS PacCMaTPHUBAIOTCS Ha OCHOBE SMITUPHUYECKU
IMOJIYYCHHBIX M OCMBICIICHHBIX q)aKTOB, Pa3BUBAIOTCA IMOCJICAOBATCIBHO OT OJHOI0 YpPOBHA K APYroMy, BBIIIOJHAA q)YHKIII/II/I OOBsICHEHHUS U
MIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BOBMOKHOCTEH MPAKTUYECKOTO MPUMEHEHHSI U TTOJTyYEHHUS U3y4aeMbIX BEIIECTB.

Taxkast opranuzanus coJiep>kaHusi Kypca CrocoOCTBYeT MPECTABICHUI0 XUMHUECKON COCTABIISIONIECH HAyYHOU KapTHUHBI MUpPA B JIOTHKE €€ CHCTEMHOM
npupoabl. Tem cambIM 0OecrieunBaeTCsl BO3MOXKHOCTh (DOPMHUPOBaHMS y O0y4arOIIMXCs IEHHOCTHOI'O OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METO/aM
MO3HAHUS B HayKe. BaHO Takyke 3aMETUTh, YTO OCBOEHUE COACpPXKaHUS Kypca MPOUCXOANT C MPUBICUYCHUEM 3HAHUN U3 paHee U3YUYCHHBIX KYPCOB:
«Oxpyxaromuit Mupy, «buosorus. 5—7 knacce» u «Pusnka. 7 Kiaccy.

HEJIN U3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMUS»

K HanpaBneHHI0 NEepBOCTENIEHHON 3HAUMMOCTH NpU pealu3aluu o0pa3oBaTeNbHBIX (YHKIUN MpeaMera «XUMUS» TPaJULUOHHO OTHOCST
(dbopmMHpoBaHKE 3HAHUI OCHOB XMMUYECKOI HayKH Kak 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, TPAKTUUECKOM JIEITETLHOCTH YelIOBeKa M KaK OJHOTO
13 KOMIIOHEHTOB MUPOBOW KYJbTYphI. 3aj1aua IpeIMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMbI XUMUYECKUX 3HAaHUN — BaKHEUIINX (PAKTOB, MOHITHH,
3aKOHOB M TEOPETHUYECKUX MOJI0KEHUH, TOCTYITHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, S3bIKa HayKH, 3HAaHUH 0 HAyYHbBIX METO/1aX U3Y4YEeHUS
BEUIECTB M XMMHUYECKHX peakiuil, a Takke B (OPMUPOBAHUU U DPA3BUTHUH YMEHHI M CIIOCOOOB NEATEIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM,
HaOJI0ACHNEM U TIPOBEICHHEM XUMUYECKOTO SKCIIEPUMEHTa, COOJII0ICHUEM MPaBUII 0€30IaCHOTO 00palleH sl ¢ BEIIECTBAMHU B IIOBCEIHEBHON KU3HU.

Hapsiny ¢ 3TuM ey n3ydeHus npeaMeTa B IporpaMMe YTOYHEHbI U CKOPPEKTUPOBAHbI ¢ Y4ETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOT'O OOLIETO
obpazoBanus. CeronHs B 00pa3oBaHMM 0CO0O0 3HAUMMOW MPHU3HAETCS HANPABICHHOCTb OOYYEHHUS HA Pa3BUTHE U CaMOpa3BUTHE JIMYHOCTH,



¢dbopmupoBaHue €€ MHTEIUIEKTA M 001Iel KyabTypbl. O0ydeHHEe YMEHUIO YUYUTHCS U IPOI0JDKATh CBOE 00pa30BaHKE CaMOCTOSITEIIHbHO CTAHOBUTCS OJTHOM
13 BaKHEHIINX (YHKIUHN y4eOHBIX IPEIMETOB.
B cBsi3u ¢ 3THM IIpH U3yYEHUH IPEMETa B OCHOBHOM IIKOJIE JOMUHHPYIOIee 3HaYCHNUE PUOOPETH TaKue LEeNH, KakK:

e (opMHUpOBaHHE UHTEIUICKTYaJIbHO PA3BUTOM JTUMYHOCTH, FOTOBOM K CaMOOOpPa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOATEILHOMY MPUHITHIO
pelieHnit, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSM KU3HU;

® HANpPaBJIEHHOCTb 00YYEHUs HA CUCTEMATUYECKOE MPUOOILIEHUE YUALUXCSI K CAMOCTOATEIbHON [T03HABATEIILHOM AEATEIbHOCTH, HAYYHBIM
METOAaM NO3HaHUs, (OPMUPYIOIIMM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XHMMUMU;

e oOecrnevyeHue YCIOBUMA, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUAIOIIMMHUCS OIbITa pa3HOOOPa3HOM AeATeIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS,
KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHI ), MMEIOIINX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3IMYHBIX BHJIOB ACSITEILHOCTH;

e (JopMHpPOBaHNE YMEHUN OOBACHATH U OLECHHUBATH SIBICHUS OKPY)KAIOLIETO MUpPa Ha OCHOBAHWH 3HAHUU W OMBITA, OJYYCHHBIX MPH W3Y4CHUH
XUMUU;

e (opmupoBaHHE y O0yYAIOMNXCA T'YMAaHHUCTUYECKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTH XMMUYECKUX 3HAHWN Ui BEIPAOOTKH SKOJOTHYECKH
11eJ1ecO00pa3HOro MOBECHHS B OBITY U TPYOBOH JIEATEILHOCTH B LIEJSIX COXPAHEHUSI CBOETO 3/I0OPOBBS U OKPYXKAIOIIEH MPUPOTHON CPEIIBI;

® pa3BUTUE MOTHBALIUU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO HA OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIs U HANPaBJIEHHOCTH JaJIbHEHIEro 00y4eHusl.

MECTO YYEBHOTO IPEAMETA «XUMHf1» B YYEBHOM I1IJIAHE
B cucreme obuiero oOpasoBanus «XuMUs» MpU3HaHa 00s3aTeNbHBIM YUE€OHBIM MPEIMETOM, KOTOPBIH BXOAUT B COCTAaB MpPEAMETHONW 001acTu
«EcTecTBEHHO-Hay4YHBIE IPEAMETBI».
VY4eOHBIM IIaHOM Ha e€ n3ydeHre oTBeeHo 136 yueOHbIX yacoB — 10 2 4 B Henento B 8 n 9 KiraccaXx COOTBETCTBEHHO.
Jis KaXka0ro Kiacca npelycMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOKET ObITh UCII0JIb30BAaHO YYaCTHUKAaMH 00pa30BaTeIbHOIO Mpolecca
B LeJsIX (DOpMHUPOBaHMS BApUATUBHOM COCTABIIAIONIEN CO/lepKaHusl KOHKPETHON paboueit mporpammsl. [lpu sToMm o0s3aTenbHas (MHBapUaHTHAs) 4acTh
coZiep>KaHUs IpeIMeTa, yCTaHOBJICHHAs IPUMEpPHOI pabouei mporpaMMoi, U BpeMsi, 0OTBOIUMOE Ha €€ U3y4eHHeE, JOKHBI ObITh COXPaHEHBI HOJTHOCTBIO.
B cTpykType npumepHoii paboueil mporpaMMbl Hapsily € MOSCHUTEIbHON 3aITMCKOM BbIJIEIEHBI CIEAYIOIIUE pa3 ebl:
® [UIAHHPYEMBIE Pe3yJIbTaThl OCBOCHUS YUeOHOro npeaMeTa « XUMHsD — JIMYHOCTHBIE, METAIIPEeIMETHbIE, IPEMETHBIE;
® cojep)kaHUE Y4eOHOro npeamMeTa « XUMHUs» IO ToAaM 00yUIeHHUs;
® IIPUMEPHOE TEMATHUYECKOE IJIAHUPOBAHUE, B KOTOPOM AETAIU3UPOBAHO COACPKAHUE KAKIOW KOHKPETHOM TEMBI, yKa3aHbl KOJIMYECTBO 4acoB,
OTBOJIMMBIX Ha €€ M3y4YeHUE, M OCHOBHbBIE BHJbl Y4€OHOH AEATENbHOCTH YU€HHKA, (OpMHpYeMble MpPHU HM3YUEHUU TEMbl, NMPUBEAEH IEpeyeHb

HeMOHCTpaHHﬁ, BBIITOJIHACMBIX YUUTCIIEM, U ICPCUCHD peKOMeH,Z[yeMBIX na60paT0pr,1x OIIBITOB U MPAKTHYCCKUX pa60T, BBITIOJIHACMBIX YHallIUMHCA.



COAEPKAHHME YYEBHOI'O IPEAMETA
8 KJ1ace

IlepBoHaYa/ibHbIE XUMHYECKHE IOHATHSH

[Tpenmer xumuu. Pons xumuu B xu3HU denoBeka. Tena n BemectBa. PU3ndecKue CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BeniecTs. [lonsaTue o
METO/ax MO3HaHUs B XMMUU. XUMHUS B cucTeMe HayK. UucTele BeniectBa 1 cMecH. CriocoOb! pa3iefieHusi CMECEH.

ATOMBI 1 MOJIEKYJIBI. XUMHUYECKUE 3JIeMEHThl. CHMBOJIBI XMMUUYECKUX 3JIEMEHTOB. IIpocThie 1 ciiokHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunyeckasi ¢popmysa. BaneHTHOCTb aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBAa cocTaBa BewlecTB. OTHOCHTENbHAs aTOMHas Macca.
OTtHocuTenbHAs MOJIEKYJISIpHas Macca. MaccoBast 1011 XMMHYECKOT'0 3JIEMEHTA B COCIUHEHUH.

du3nyecKkue 1 XUMUYECKHE SBJICHUSA. XUMHUYECKas peakiuss U €€ NpHU3HaKu. 3aKOH COXPAaHEHUS MacChl BELIECTB. XMMHMUYECKHUE YpPaBHEHUS.
Knaccugukanus XuMHUuecKuX peakluil (COeJMHEHUs, pa3ioKeHus, 3aMelleHus, 0OMeHa).

XUMHYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYA0H, C paBUiIaMu paboThl B Ta00OpaTOPHH M MPUEMaMU OOpaIeH sl C JJa0OpaTOPHBIM
000pyZI0BaHUEM; U3Y4YE€HUE U ONUcaHHe (U3NYECKHX CBOMCTB 0Opa3l0OB HEOPraHMYECKUX BeELIeCTB; HaOmroneHue (usnyeckux (MaBlieHHUE BOCKa,
TasiHUE JIbJIa, pACTHUpPAHUE caxapa B CTYIKE, KUIIEHUE M KOHJEHCAlMsl BOJbl) U XMMHYECKUX (TOPEHUE CBEYM, NMPOKAINBAHME MEIHON IPOBOJIOKH,
B3aUMOJICHICTBHE MeJa C KHUCJIOTOM) sIBICHMH, HAOMIOJCHHWE M ONMCAHUE IPU3HAKOB IPOTEKAaHUs XMMHUYECKMX peaklui (pas3jiockeHue caxapa,
B3alMO/ICICTBUE CEPHON KUCIIOTHI € XJIOpUAOM Oapus, pasznoxxenue ruapokcuaa meau(Il) mpu HarpeBanuu, B3anMOoIEHCTBUE JKEJI€3a C PAaCTBOPOM COJIU
menu(Il)); nzyuenne cnoco6oB pasneneHus cMeceil (C MoOMOIIbI0 MarHuTa, GUIBTPOBaHKE, BhITIApUBAHKE, TUCTHIUISLNSA, XpoMaTorpadus), poBeaeHue
OYUCTKU TIOBAPEHHOW COJM; HAOIIOJAEHHE M ONHUCAHHE PE3yJbTAaTOB MPOBEJIEHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl; CO3/1aHUE
MoJiesiel MOJIEKYI (I1apOCTEePIKHEBBIX ).

Baskneiimue npeacTaBUTEIM HEOPraHNYECKHUX BelIeCTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — sneMeHT U mpocroe BemiecTBo. HaxoxaeHue kuciopoga B MpUpoAe, QU3NYECKUE U
XUMHYecKHe cBoiicTBa (peakiuu ropenust). Oxcunpl. [Ipumenenue kuciaopoaa. CriocoObl MOTydYeHUsT KUCI0poa B 1JAOOPaTOPUH U MIPOMBILIUIEHHOCTH.
Kpyrosoport kucnopona B nmpupoje. O30H — ajuioTpornHas MoauduKanys KUCI0po/ia.

TennoBoit 3pPexT XMMUUYECKOH peaKkIiK, TEPMOXUMUYECKUE YPABHEHHUSI, IK30- U SHJO0TEPMHUUECKHE peakluy. TOIUIMBO: Yroib U MeTaH. 3arps3HeHHe
BO3/yXa, yCUJIEHUE MMApHUKOBOTO 3(h(heKTa, pazpylieHue 030HOBOTO CIIOSI.

Bomopon — snemeHT m mpocToe BemecTBo. HaxokieHue Bojgopoaa B NpHUpoje, PU3NUECKHEe W XHMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nostydeHus. Kuciaotsl u comnu.

KomuuecTBo BemectBa. Mounb. Momnsipaast Macca. 3akoH ABoraapo. Momnsipablit 00bEM ra3oB. Pacyérsl 1o XMMHUECKUM ypaBHEHUSIM.

®uznyeckue cBOMCTBAa BOAbl. Boma kak pactBoputens. PacTBopbl. HachlllieHHbIE M HEHACHIIEHHBIE PAacTBOpBL. PacTBOpUMOCTH BEIIECTB B
Bojie.MaccoBast 10151 BEIIeCTBa B pacTBOpe. XUMHUYecKue cBoicTBa Bojibl. OcHOBaHUs. Posib pacTBOpOB B MPHUPOE U B )KU3HU denoBeka. KpyroBopor
BOJBI B IPUPOJE. 3arpsi3HEHNE IPUPOIHBIX BoA. OXpaHa M 0YUCTKA IPUPOIHBIX BOJ.

Knaccudukanust Heoprannueckux coeauHeHuit. Oxcuanl. Kiaccudukamms okcumoB: coneobOpasyromue (OCHOBHBIC, KUCIOTHBIC, aM(OTEpHBIC) U
HecoseoOpasyrone. HomeHknaTypa okcuaoB (MexXayHapoJHast U TpuBUanbHas ). Gusnueckre 1 XUMUYECKHe CBOCcTBa OKCUAOB. [TomyyeHne okcumoB.



OcnoBanus. Kiaccudukanus ocHOBaHMIA: 1ENOYM U HEPACTBOPUMBIE OCHOBaHUs. HoMeHKIaTypa ocHOBaHUHN (MEXAyHApOIHAs U TPUBUAIIbHASN).
Puznueckue 1 XUMUYECKHE CBOMCTBAa OCHOBaHUH. [lomyueHne ocHoBaHUI.

Kucnorsl. Knaccuduxanus kucnor. HomeHknarypa KHUCIOT (MeXIyHapoaHas U TpuUBHaibHast). Pu3ndeckre U XMMHUYECKHE CBOWCTBA KUCIOT. Psif
aktuBHocTH MetaiioB H. H. bekerosa. [lonyuenne kucior.

Conu. Homenknatypa cosieid (MexayHapoaHas U TpuBuaibHas). usndeckue 1 XuMHU4eckue cBoicTBa coneit. [lonyuenue coneit.

['eneTnyeckas CBA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COEIUHEHUM.

XUMHYECKUH IKCIIEPUMEHT: Kaue€CTBEHHOE OIPE/ICIIEHUE COJIEpKAHMS KUCIOPO/Ia B BO3yXe; MOJyudeHHe, COOMpaHne, paclio3HaBaHUE U M3y4YCHUE
CBOMCTB KHCIIOpOJa; HAOIIOJIEHUE B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOJIOM U YCJIOBHS BO3HHUKHOBEHHUS M MpEKpalleHuss TopeHus (moxapa);
O3HAKOMJICHHE C 00pa3llaMu OKCHJIOB M OIMCAHWE MX CBOMCTB; MOJyu€HHUE, COOMpaHue, paclio3HaBaHUE M M3y4YCHHE CBOWMCTB BOAOpPOja (TOpEHHE);
B3auMo/ieiicTBIE Bogopoa ¢ okcuaoM meau (1) (Bo3MOXKHO HCIIOIb30BaHKE BUACOMATEPHAIIOB); HA0JII0ICHHE 00Pa3I0B BEIIECTB KOJTMYECTBOM 1 MOJIb;
HcCceI0BaHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO; IPUTOTOBJIICHHE PACTBOPOB C OMPENEIEHHON MacCOBOM Joyiei
pPacTBOPEHHOIO BEIIECTBA; B3aUMOJICHCTBUE BOJBI C METAIJIaMH (HaTpHEM U KajbIeM) (BO3MOXKHO MCIOJIb30BaHNE BUICOMATEPHAIIOB); ONpPEIeICHHE
pPacTBOPOB KHUCIIOT M IIEIOYEH C MOMOILIBI0 MHIAMKATOPOB; MCCIEAOBaHHE O00pa3l0oB HEOPIaHWYECKUX BEILECTB PA3JIMYHBIX KJIACCOB; HAOJIOJIEHUE
HU3MEHEHHsI OKPACKH WHIANKATOPOB B PACTBOPAX KUCIIOT U MIEJI0YeH; n3ydeHue B3aumoenicteus okcuaa meau (11) ¢ pactBopom cepHOit KHCITOThI, KUCIIOT
C METAJJIaMH, PEaKIUi HEUTPAIU3alUK; MOJy4eHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METAJlJIa IPYTUM M3 pacTBOpa COJIM; pElleHUE
AKCIEPUMEHTAIIbHBIX 3a/a4 1o TeMe «BaxxHelme KjIacchl HEOPraHUYECKUX COSAMHEHUN».

Iepuoguuecknii 3akoH u Ilepuoguyeckas cucrema xumu4deckux djaemMeHToB /I, U. MenneneeBa. Ctpoenne aToMoB. XMMHYECKasA CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMH

[TepBbie MOMBITKY KJIACCU(DHUKAIIUNA XUMUYECKUX AJIEMEHTOB. [IOHITHE O TPpyIMax CXOMHBIX 3JIEMEHTOB (IIIEJIOYHBIC U IIETOYHO3EMENIbHBIE METAJUTbI,
raJloTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTepHbIE OKCUIBI U THAPOKCHUIBI.

[leproauueckuii 3akoH. [lepuoanueckas cucrema xumuuyeckux aneMmeHToB Jl. M. MenneneeBa. KopoTkonepuonnas u AnuHHONEpHOIHAS (HOpPMBI
[Tepuoanueckoit cucreMbl xuMuueckux 3nemeHToB 1. M. Menaeneesa. Ilepuoabl u rpynnbsl. U3ndeckuil CMbICI MOPSAKOBOTO HOMEpPA, HOMEPOB
MEepUOJIa U TPYIIIBI AJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTombl. DnekTponsl. CTpoeHHEe dIIEKTPOHHBIX 000JI04eK aTOMOB TepBhIX 20 XMMUYECKUX IIEMEHTOB
ITepnonnueckoit cucremsl [[. 1. MenneneeBa. XapakTepHCTHMKa XHMHYECKOrO JJIEMEHTa II0 €ro noyiokeHuto B Ilepmogmueckoil cucreme
. . Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paJnyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB MO TpyNmaM M MEPHOJIAM.
3nauenue [lepuoanueckoro 3akona u [lepruonyeckoil CHCTEMbI XUMUYECKUX 3JIEMEHTOB /ISl pa3BUTHS HayKu U npakTuku. J{. . MenneneeB — yu€Hblit
Y TpakJIaHUH.

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHAsE U HEMOJISIPHAS) CBS3b. DJIEKTPOOTPULIATENBHOCTh XMMHUUYECKHX 3JIEMEHTOB. VOHHasi CBS3b.

Crenens okucienus. OKUCIUTENIBHO-BOCCTAHOBUTENbHBIE peakinuu. [Iporieccsl OKMCaEHUs U BOCCTAHOBIIEHN. OKUCIUTENN U BOCCTAHOBUTEIIN.



XUMHYECKUN HKCIIEPUMEHT: U3ydyeHHEe 0Opa3IloB BEUIECTB METAUIOB U HEMETAJJIOB; B3aUMOJICHCTBUE THAPOKCU/IA IIMHKA C PACTBOPAMU KHUCIOT U
IIEJI0OYEH; TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIMUX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pEaKIHUi (FOpeHHE, pEaKIMH pas3JIoKEHHS,
COCIMHCHHS).

Me:xknpeamMeTHbie CBSI3H

Peanmauml MCKIIPCAMETHBIX CBsI3el IIpru U3Yy4CHUU XUMHU B 8 KJIaCCC OCYHICCTBIIACTCA YCPE3 UCIIOJIB30BAHUC KaK O6IJ_[I/IX CCTCCTBCHHO-HAYYHBIX
MOHSATHUH, TaK M MMOHSTUH, SBJISIOIIUXCSI CACTEMHBIMH JIJISL OT/ICIBHBIX TIPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (PAaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHATIN3, CHHTE3, KIIACCU(PUKAIINS, IEPUOANIHOCTD, HAOIIOICHUE,
IKCIEPUMEHT, MOJICITUPOBAHNE, H3MEPEHHE, MOJICITh, SBIICHHE.

®duznka: MaTepus, aToM, dJICKTPOH, POTOH, HEHTPOH, NOH, HYKITUJI, U30TOIIBI, PaIMOAKTUBHOCTbD, MOJICKYJIA, SJICKTPHUUSCKUHN 3apsijI, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, a3, GU3NYECKUE BEIMYUHBI, €AMHULIBI U3MEPEHUs, KOCMOC, IJIaHEeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TOPO/IbI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLTMBO, BOJHBIE PECYPCHI.

KJ1ace

BemecTBo M XuMHUYeCKas peaKkuus

[Tepuoanueckuit 3akoH. [lepuoanueckas cucrtema xumudeckux smeMeHToB Jl. M. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kajus, KaJbLUsl U UX COCIAUHEHUNW B COOTBETCTBUU C IOJIO)KEHHEM DJIIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BUIbl XMMUYECKON CBS3U. THIIBI KPUCTAUNIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOU
PEIETKN U BUJIa XUMUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIeCTB (MEXIyHApOAHAS U TpUBUAIbHAsS). XUMUYECKHE CBONCTBA BEIIECTB, OTHOCAIIUXCS K
pa3IMYHBIM KJ1accaM HEOPraHUYECKUX COCIMHEHNH, TeHETUYECKAs CBSA3b HEOPTaHNYECKHUX BEIECTB.

Knaccudukanus XuMHuecKUX peakiuid o pa3InyHbIM IpU3HAKaM (110 YUCITY U COCTAaBY YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, 110 TEIIOBOMY d((DEKTY,
[0 U3MEHEHUIO CTENeHE OKUCIIEHUS XUMUYECKHX 3JEMEHTOB, 0 OOpPaTUMOCTH, MO Y4aCTUIO KaTalu3aTropa). JDK30- U SHIAOTEPMHUECKHUE peaKkluu,
TEPMOXUMHUYECKUE YPABHECHMUSL.

[Tonsitue o ckopoctu xumuueckoil peakiuu. [loHsTne 00 0OpaTUMBIX M HEOOpaTHUMBIX XHMHUYECKUX peakuusx. [IoHsTHE O TOMOTEHHBIX U
TeTEPOreHHBIX peakuusx. [lonsaTue o xumMuueckoMm paBHOBeCUHU. DAKTOPBHI, BIUAIOIINAE HA CKOPOCTh XMMUYECKOM PEAKIUU U MOJIOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU, JIEKTPOHHBIA OanaHC OKUCIUTEIbHO-BOCCTAHOBUTENBbHOW peakuuu. CocTaBieHHE YypaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTO OaaHca.

Teopus 371EKTPONUTUYECKON TUCCOUALHI. DIEKTPOIUTHI U He- AIEKTPOJINThL. KaTnoHbl, aHnOHBI. MeXaHU3M JUCCOLMAIIMY BELECTB C Pa3InYHbIMU
BUJaMU XUMHUYeCcKoi cBsi3u. Ctenenb qucconnannu. CUibHbIE U cadble 3JeKTPOIHUTHI.



Peakniuu nonHoro oOMeHa. YCIOBUS NMPOTEKAaHUs] PEaKIMK MOHHOTO OOMEHa, MOJHBbIE U COKpAIIEHHbIC MOHHBIE ypaBHEHHUs peakiuii. CBoiicTBa
KHCJIOT, OCHOBAaHUI U COJIel B CBETE MIPEACTABICHUM 00 3JEKTPOIMTHYECKON aucconuanuu. KauecTBeHHble peakiuy Ha HOHbI. [IoHsATHE O ruaponnse
coJen.

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMIIEHUE C MOJIEJIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEILECTB — METAJIJIOB U HEMETAJLIOB (rpaduta
U aiMasa), CIIO’KHBIX BEIIECTB (XJIOpHIa HATPHs); UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH pEaKkIluy OT BO3JICHCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHUE 3JIEKTPOIIPOBOJHOCTH PAcTBOPOB BEILECTB, IPOLECCa JUCCOLMALMM KHUCJIOT, IIeJouedl U cojed (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB); IPOBEJICHUE ONBITOB, MUIIOCTPUPYIOIIMX IPU3HAKYU IPOTEKAHUS PEAKIMI HOHHOTO 0OMeHa (00pa3oBaHue OCaKa, BbIACIEHUE Ia3a,
o0pa3oBaHHE BOJIbI); OIBITOB, WJUIIOCTPUPYIOIIUX IPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (ropeHue, peakuuu pa3ioKeHus,
COEIMHEHMS); paclo3HaBaHHE HEOPTraHUUECKUX BEIIECTB C IIOMOILBIO KAUECTBEHHBIX PEAKIMI Ha MOHBI; pEIICHUE HKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemera/ibl H HX COeAUHEHUSA

OO01mas xapakTeprucTiKa rajoreHoB. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIE CTETICHH OKUCIIeHUs. CTpoeHHE U (PU3MYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TraJloreHOB. XMMHUYECKUE CBOMCTBA Ha IpuMepe xJyiopa (B3aUMOJEHCTBUE C METaulaMH, HeMeTaJllIaMH, LiejJo4amu). XJIOpPOBOZOPO.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHEe, IpUMEHEeHue. [[eficTBue X1opa 1 XJI0poBO0pO/Ia Ha OpraHU3M ueoBeka. Baxkneime Xmopus
U UX HaXOXJECHHUE B IIPUPOJIE.

OOm1as xapakrepucThka 351eMeHToB VIA-rpynmnsl. OcoO€HHOCTH CTPOEHHS aTOMOB, XapaKTE€pPHbIE CTETIEHU OKHUCIICHUS.

Crtpoenue u puznueckre cBOMCTBa MPOCTHIX BEIIECTB — KHUCIOPO/1a U Cephl. AJIIOTPOITHbIE MOAU(UKALINY KUCIOPOa U cepbl. XUMUYECKHE CBOMCTBA
ceprl. CepoBOJIOPO, CTpPOECHUE, (PU3NUecKre U XUMHUYEecKHe cBoMcTBa. OKCHUIBI cepbl KakK MPEeACTaBUTEIN KHCIOTHBIX OKcHJIOB. CepHas KUCIIOTa,
¢u3znueckne U XMMHUYECKHE CBOICTBa (0OlIMe Kak MpEeACTaBUTENS Kiacca KUCIOT M crenupuyeckue). XUMUYECKUE PeaKlMy, JIeXKalllue B OCHOBE
IIPOMBIIIJICHHOTO CrIoco0a moytyueHust cepHoi KucioTsl. [Ipumenenue. Conu cepHOM KUCIOTHI, KauecTBEHHas peakius Ha cyiabgaT-uoH. Haxoxaenue
cepbl ¥ €€ COeMHEHHH B IpHpoie. XMMUYECKOE 3arpsi3HEHNE OKPYKaroIle cpeibl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsi3HEHNE BO3yXa U
BOJI0EMOB), CLIOCOOBI €r0 MPEJOTBPALICHHUS.

OO61mas xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEPHbIE CTENIEHU OKHCIIECHUS.

A30T, pacripocTpaHeHHEe B IPUpoJE, (pu3nueckue U Xumuueckue cBoiictsa. KpyroBopot azora B nmpupoje. AMMHAK, €ro (pu3nyeckrue U XUMHYECKHe
CBOICTBa, MosiyueHue u npumeHeHue. Conu aMMOHMS, MX (PU3MUECKHE W XMMHMUYECKHE CBOICTBa, nmpuMeHeHHe. KauecTBeHHas peakiusi Ha HOHBI
aMMOHMsI. A30THasi KUCJIOTa, €€ MOoJy4YeHue, GU3NUecKue U XMMHUYECKHe CBOWCTBA (0OIMe Kak MpeICTaBUTENs Kiacca KUCIOT U crenu(pUuIecKue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B Ka4eCTBE MUHEPAIbHBIX y10OpeHHi. XUMUYEeCKOe 3arpsi3HEHNE OKPYXKaloIIe cpebl COeAMHEHUSIMU
a30Ta (KUCIOTHBIE 10XK/IH, 3arPs3HEHUE BO3yXa, TOYBBI U BOJOEMOB).

®ocdop, amnorponusie Mmogudukanuu Gocdopa, Gusndeckue u xumuyeckue coiictBa. Oxcuna dpocdopa(V) u gochopnas kucnora, puznueckue u
XMMUYECKHe CBOWCTBA, mony4yeHue. Mcnonb3oBanue pocdaroB B kauecTBe MUHEPAIbHBIX YIOOPEHUH.

O61mas xapakrepuctrka 31eMeHToB [V A-rpynnsl. OCOOEHHOCTH CTPOECHUS aTOMOB, XapaKTEpHbIE CTENIEHH OKHCICHHUS.

VYraepon, annoTponHbie MOIU(BUKAIINH, PACIIPOCTPaHEHHE B MIPHUpoJe, GU3NUECKUE U XUMHUYECKHE CBOHCTBa. Ancopouus. KpyroBopot yriepoaa B
npupoge. Okcuipl yriaeposa, ux GU3n4eckue U XMMUUYECKHe CBOWCTBA, AEHCTBUE HA KHUBBIE OPraHU3MBI, IOJIyY€HHE U IPUMEHEHNE. DKOIOTHYeCKHe
po6IeMBbl, CBsI3aHHBIE ¢ OKcuAoM yriaepona(lV); rumoresa rino0anbHOro NOTEIICHHS KIIMMaTa; MapHUKOBBIN 3 (dekT. YTonbHas KHCIoTa U €€ COolu, UX



¢u3nveckre 1 XMMUYECKHE CBOWMCTBA, MOJIydeHHE U npuMeHenue. KadecTBeHHast peakuus Ha kapOoHaT-uoHbl. Vcnosiap3oBanue kapOOHATOB B OBITY,
MEIMLMHE, IPOMBIIIICHHOCTH U CEIbCKOM XO3SHICTBE.

[lepBoHauanpHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHUAX yriepoaa (MeTaH, 3TaH, STHJICH, alleTUIICH, STaHOJI, TNIMIEPUH, YKCYCHAS
kucinora). x cocraB n xumudeckoe crpoenue. [IoHsTHe 0 OMOJOrMYecKH BaXKHBIX BEILIECTBAX: JKUpPaxX, ONIKax, yriaeBoJaX — M MX POJIU B KU3HU
4esoBeKa. MarepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEIMHEHUH.

Kpemuuii, ero ¢pusnueckie 1 XuMHUECKUe CBOMCTBA, NoJIydyeHne 1 npuMeHenue. CoelnHeHus KpeMHus B npupoe. O01ue npeacraBieHus 00 okcue
kpeMHusA(IV) u xpemHueBoit kuciore. CUIIMKAThI, UX UCIOJIb30BAaHUE B OBITY, MEAMIIMHE, IPOMBIIIIEHHOCTH. BakHel1ue cTpouTeabHble MaTEpUAIbL:
KepaMHUKa, CTEKJIO, LIEeMEHT, OeTOH, xkene300eToH. [Ipobiembl 6e3011acHOr0 UCIOIb30BaHUS CTPOUTENIBHBIX MATEPUAIOB B IOBCEIHEBHON KU3HH.

XUMHUECKUHN HKCIEPUMEHT: M3yuyeHHe 00pa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI; IPOBEACHUE KAUECTBEHHBIX PEaKIMi Ha
XJIOpU/I-MOHBI U HAOJI0JICHHE NPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTpaXKaroliue PU3NUEeCKue U XMMUYECKHE CBOWCTBA raJIor€HOB M MX COEIMHEHUH
(BO3MOHO HCITOJIb30BAaHUE BUEOMATEPUATIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUAOB (TAJIOT€HHIOB); O3HAKOMJIEHHWE C OOpa3lamu cepbl U e
COEIMHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE BHJEOMATEpHAOB); HaON0/IeHHE Mpoliecca 0OyIIMBaHUSA caxapa IMoJ JeHCTBUEM KOHIEHTPUPOBAHHON
CEpHOM KHUCIIOTHI; N3y4EeHHE XUMHUECKIX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI, POBEICHIE KAaUeCTBEHHOHN peaknu Ha CyIb(haT-noH 1 HaOII01eHue
IpuU3Haka e€ MpOTeKaHWs; O3HAKOMJIEHHE C (PU3MYECKMMU CBOWCTBAMM a3oTa, ¢ochopa M HMX COEAMHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMaTepHalioB), oOpa3laMu a30THBIX U (GOCcOpHBIX yAOOpeHui; moiaydyeHue, coOuMpaHHe, PAClIO3HABAHWE U M3yYEHHE CBOMCTB aMMMAaKa;
MIPOBE/IEHNE KaueCTBEHHBIX PEeaKLUil Ha HOH aMMOHMS U (ocdaT-uoH U H3ydeHUe MPU3HAKOB UX MPOTEKAHUs, B3aUMOIeHCTBHE KOHIIECHTPHUPOBAHHON
a30THOM KHCJIOTBHI C MeJbI0 (BO3MOXXKHO HCIIOJIb30BAHHWE BMJIEOMATEPUANIOB); M3YYEHHE MOJENel KpUCTANIMYECKUX pemEToK anmasza, rpadura,
¢byiepeHa; 03HaKOMIJIEHHE C MPOLECCOM aJCOPOILUMU pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IMPOTUBOras3a; MOJIyuyeHHeE,
coOupaHue, pacrio3HaBaHUE U U3YYEHHUE CBOWCTB YIJIEKHUCIIOTO Ta3a; MPOBEJCHNE KAUYECTBEHHBIX PEAaKIMil Ha KapOOHAT- U CHJIMKAT-HOHBI U U3yYeHUE
IIPU3HAKOB UX NPOTEKaHMsI; 03HAKOMJIEHHE C IPOAYKIIMEN CHIIMKAaTHOM POMBIIIEHHOCTH; PEIIEHUE HKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxneimme
HEMETaJIJIbl U UX COETUHEHUS».

MeTaJibl M MX COCIHHEHHSA

OOm1ast xapakTepuCTHKa XMMUYECKHX 3JIEMEHTOB — METAJIJIOB HAa OCHOBAaHMM UX MOJ0XKeHHUs B [lepuoandeckoit cucteMe XMMUYECKUX 3JIEMEHTOB
J. N. MenneneeBa u crpoeHuss atoMmoB. CTpoeHHE MeTauioB. Meraimdeckas CBs3b M METAUIMYECKas KPHUCTAUIMYECKas pEmETKa.
DNEeKTPOXUMHUYECKUH psil HANPsDKEHU MeTanoB. @U3ndecKkue U XUMUYecKue cBoicTBa MeTaioB. O6mue crnocoOs! mosyyeHust Mmetamios. [lonstue
0 KOPPO3UH METAJJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CrutaBsl (CTajb, YyTyH, JIOPATIOMUHHUM, OpOH3a) U UX MPUMEHEHHE B OBITY U
IIPOMBIIIJIEHHOCTH.

[I{erounble MeTauibl: nojoxkeHue B [lepuoandeckoit cucteme xumuueckux snemeHToB [I. M. MeHneneeBa; CTpoeHHE UX aTOMOB; HAXOXJICHHE B
npupone. Puznyeckue U XMMHUECKHE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKcuasl U TUAPOKCUABI HAaTpusd U Kanud. [IpumMeHeHue 1enodHbIxX
METAJUIOB U UX COETMHEHMII.

[I{esrouHO3eMENBbHBIE METAJUIBI MATHUN U KaJIbLUN: TI0JI0KEHUE B [leproanueckoil cucreMe XuMudeckux 3i1eMeHToB 1. M. Menneneesa; ctpoeHue ux
aTOMOB; HaxoXJieHHe B mpupoje. OU3nuecKkue U XMMUYECKHE CBOMCTBA MarHus U Kaiublus. BaxHelmue coequHeHus KaubLus (OKCUA, THUIPOKCH]I,
conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUsI.



Amomunuit: nonoxxenue B Ilepumonuueckoit cucrteme xumuueckux snemeHToB [ . MennpeneeBa; cTpoeHre aToma; HaXOXICHUE B IMPHUPOJIE.
dusnueckue 1 XUMHUYECKUE CBOICTBA allfOMUHMS. AMGOTEpHbIE CBOWCTBA OKCUA U TUAPOKCHA ATFOMUHUS.

JKeneso: nonoxenue B Ilepuonnueckoi cucreme xumMuueckux 31eMeHToB JI. M. Menaeneesa; ctpoeHue aToMa; HaxoKAeHue B npupoje. Pusndeckue
1 XUMHUYECKHe cBOMCTBA xene3a. Oxkcunpl, rupokcuanl u con xkenesa(ll) u xenesa(lll), ux cocras, CBOMCTBA U TIOJIyUCHHE.

XUMHUYECKUH IKCIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMyd METaJUIOB U CIUIABOB, UX (PU3MUYECKUMH CBONCTBAMH; M3YUEHHUE PE3YJIbTATOB KOPPO3UH
METAUIOB (BO3MOXHO HCIIOJIB30BAaHUE BHJICOMATEPUANIOB), OCOOCHHOCTEH B3aMMOAEHUCTBUS OKCHJA KalblMs W HATpuss € BOAOH (BO3MOXKHO
HCIOJIb30BaHUE BUJIEOMATEPHAIIOB); UCCIIEIOBAHUE CBOMCTB XECTKOW BOJIBI, MpOLEcca TOPEHUs JKejle3a B KHUCIOpoAe (BO3ZMOXHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAJIOB); NMPU3HAKOB IMPOTEKaHWs KAYECTBEHHBIX PEAKUMH HAa HOHBI (MarHus, KaJblys, aliOMUHUS, LuHKa, xene3a(ll) u xeneza(Ill),
meau(Il)); naOnromeHne u omMcaHue MPOLIECCOB OKpAIIMBAHMUS IUIAMEHM MOHAMHU HATpUs, Kalus U Kaiublus (BO3MOXKHO HCIIOJIB30BAHUE
BUJIEOMATEPHAJIOB); HCCiIel0BaHUE aM(OTEPHBIX CBOMCTB MMIAPOKCUAA IIOMUHUS U THJIPOKCUA IIMHKA; pellIeHHE HKCIEPUMEHTANIbHBIX 3a/1a4 [10 TeEMe
«BakHelne MeTaIbl U UX COCIUHEHUS».

XUMHUS ¥ OKpy’Karolas cpeja

HoBele marepuasibl u TexHosioruu. BemiectBa U MaTepuanbl B OBCEJHEBHOM KM3HM YeJOBEKa. XMMUS U 370pOBbe. bezonacHoe ncnosib30BaHue
BEIIECTB M XMMMYECKMX peakuuil B ObiTy. IlepBas momomib Npu XMMHUYECKHUX OXKOrax MU OTpaBieHUAX. OCHOBBI 3KOJIOTMYECKOH IPaMOTHOCTH.
XUMHYeCKOe 3arpsi3HeHUE OKpYyXKarollel cpenbl (mpeaenbHas qonyctuMas koHuenTpanus semects — [1JIK). Ponb xumun B pemeHnn 3K0I0rn4ecKux
npooem.

[TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB (YTroJib, IPUPOAHBIH ra3, He(Th), IPOIYKTHI UX MEePepabOTKH, UX POJIb B OBITY U MPOMBIIIIEHHOCTH.

XVUMHUYECKUH IKCIIEPUMEHT: U3yuyeHue 00pa3[0B MaTEpUaIOB (CTEKIIO, CIUIaBbl METAJIOB, IOJTUMEPHbIE MaTEPHUAIIBI).

MexnpeaMeTHble CBA3HU

Peanuzanus MexnpeaMeTHBIX CBsA3ed NMPH M3yUYEeHUH XMMUHU B 9 Kiacce OCYIIECTBIISIETCS Yyepe3 UCIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHUM, TaK U OHITUMN, SBJSIOUINXCS CUCTEMHBIMU JJI OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOT0 IIMKIa. Peanu3anus MexXnpeaAMeTHbIX CBsI3ei
IIpU U3yYEHUU XUMHUH B 9 KJlacce OCYIIECTBIIAETCS Yepe3 MCII0JIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUHN, SBISIOMIUXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO011me ecTecTBEHHO-HAYYHbIE MIOHATHS: HayYHbIN (haKT, TUMOTE3a, 3aKOH, TEOPHUs, aHAJIN3, CHHTE3, KIaCCU(PHUKAIHS, NEPUOIUIHOCTD, HAOII0IEHHE,
AKCIIEPUMEHT, MOJIEJIMPOBaHHIE, U3MEPEHUE, MOIENb, IBJICHHE, TAPHUKOBBIN 2P PEKT, TEXHOJIOTHUSI, MATEPHAIIBI.

®u3nka: MaTepusi, aTOM, NIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOIBI, PAINOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUN 3aps], IPOBOJHHUKH,
MOJIYTIPOBOJITHUKH, JTUAJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TeN0, O0BbEM, arperaTHOE€ COCTOSHME BEIeCTBA, TIa3, pPacTBOP, PaCTBOPUMOCTb,
KpUCTAJNTMYECKasi peI€TKa, CIjiaBbl, PU3NUECKUE BETMUMHBI, €TUHHIIBI H3MEPEHUs, KOCMUYECKOE ITPOCTPAHCTBO, MIaHETH, 3BE3/1b1, CONHIIE.

buonorus: porocunres, apixanue, 6uocdepa, sKocucTeMa, MUHEPAIbHBIE YI0OpEHUS, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATENbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaIBI, TOPHBIE TOPO/IbI, TOJIE3HBIE UCKOTIAEMbIE, TOTITUBO, BOJHBIC PECYPCHI.



INIJIAHUPYEMBIE OBPA30BATEJ/IbHBIE PE3YJIBTATDI
JIM9HOCTHBIE Pe3yIbTaThl OCBOSHUS MPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOYYCHHS XMMHUU B €IMHCTBE Y4eOHOU U
BOCIIUTATEILHOW JesATeIbHOCTH OpraHu3alid B COOTBETCTBUHU C TPAJAUIMOHHBIMH POCCHHCKUMH COIMOKYJIBTYPHBIMH W JTYXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMH, TIPUHSATHIMH B OOIIIECTBE MTPABUJIAMU U HOPMAMH MTOBEICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COIIMATTN3AIIAN
o0y4Jaronmxcs.

JIMMHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHHS MPOTrPaMMbI OCHOBHOTO OOIIIEro 0O0pa3oBaHKsl JOCTUTAIOTCS B XOj€ OOYYEHHUs] XMMUHU B €AMHCTBE y4eOHOH U
BOCIIUTATEIILHOU ACATCIIBHOCTHU OpFaHI/I3aHI/II/I B COOTBCTCTBHU C TpaAULIMOHHBIMH pOCCHfICKPIMH COMOKYJIBTYPHBIMHA W AYXOBHO-HPABCTBCHHBLIMU
[ICHHOCTSIMH, IPUHATHIME B OOIIIECTBE MPAaBHJIAMHU M HOPMaMH MTOBEJACHHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS U COLMATU3AIINN
00yJaromuXxcs.

JIMYHOCTHBIE PE3YJILTAThI OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIC B YACTH:

IIaTproTHYECKOro BOCIIUTAHUSA

1) IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY ¥ HAYYHOMY HACJICINIO, TOHUMAaHUs 3HAUYCHHSI XUMHUYECKOI HAyKH B
KHU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpHOM HHGpopManueld O NEepeloBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOH M
OTE€YECTBEHHON XMMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIIECTBA;

I'pasxknanckoro BocnuTanus

2) TpeACTaBJICHHS O COLMAIBHBIX HOPMax W MPaBUIIAX MEXKIMYHOCTHBIX OTHOLICHHH B KOJUICGKTHBE, KOMMYHHKATHBHOW KOMIICTEHTHOCTH B
OOILIECTBEHHO IIOJE3HOM, Y4eOHO-UCCIEeI0BATEIbCKOW, TBOPYECKOM M JPYTMX BHUAAX JAEATEIBHOCTH; TOTOBHOCTHM K Pa3sHOOOpa3HOM COBMECTHOH
JeSTeNbHOCTH TPH BBIOJHEHUH YUYEOHBIX, MO3HABATEJIbHBIX 3a]ay, BBIMOJHEHMM XUMHUYECKUX SKCIIEPUMEHTOB, CO3/1aHUM Y4eOHBIX HPOEKTOB,
CTPEMIICHHA K B3AUMOIIOHMMAHHUIO U B3aUMOIIOMOIIN B IIPOLECCE STOH yqe6H0171 JACATCIIBHOCTH, TOTOBHOCTH OLICHUBATH CBOE IMOBEACHUEC U IMOCTYIIKH
CBOMX TOBAPHILEHN C MO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YU4ETOM OCO3HAHUS MOCIIEICTBUN ITOCTYIIKOB;

IleHHOCTH HAYYHOI'0 NO3HAHUSA

3) MHUpPOBO33PEHYECKHUX MNPEICTABICHUH O BEIIECTBE M XMMHYECKOW PEaKIUH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKH H
COCTaBJISIOUIMX OCHOBY JJIsi TOHUMAaHMs CYHUIHOCTH HAy4YHOH KapTUHBI MHpA; MPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI,
B3aUMOCBSA35IX YEJIOBEKA C IPUPOIHOMN CPEIOH, O POJIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeNbHBIX MOTHBOB, HAIIPABJICHHBIX HA ITOJYYCHHUE HOBBIX 3HAHHUHU 110 XHMHH, HEOOXOAUMBIX JUIsl OOBSICHEHUST HAOIIOJaeMBIX IPOLIECCOB U
SIBJICHU;



5) no3HaBarenbHON, MH)OPMAMOHHON M YUTATEIbCKON KYyJIbTYphbl, B TOM YHCIIC HABBIKOB CaMOCTOSTEIBHOW PabOThl C y4COHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEJICTBAMU MH(POPMALMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K OOYYCHHUIO M MO3HAHUIO, JTI0003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K caMOOOPa30BaHUIO, IIPOSKTHON M HCCIIEI0BATEIbCKON
NesTeNbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH M YPOBHS 00y4€HUs B JaJIbHEHILIEM;

DopMHPOBaHMSA KYJIbTYPHI 310POBbS

7) OCO3HAHHMS [EHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha 3J0POBbIi 00pa3 KU3HH, OCO3HAHHSI TOCIICICTBUI
W HENPHUATHS BPEIHBIX TPUBBIYEK (YHMOTPEOJIEHUS AJKOTrOoJisd, HApPKOTUKOB, KYPEHHS), HEOOXOIUMOCTH COOJIOJNCHHS TPaBHUI OE30MACHOCTH IPHU
oOpallleHuU C XUMUYECKIMH BEIIECTBAMU B OBITY U peaibHON KU3HU;

TpyaoBOro BOCIMTAHUA

8) uHTepeca K MPaKTHYECKOMY M3YYCHHUIO MPOGECCHid U TPy/ia pa3IudHOrO Pojia, YBaXKEHUE K TPYy U Pe3y/IbTaTaM TPYJIO0BOM JEATEIbHOCTH, B TOM
YHUCJIC HAa OCHOBEC HpI/IMeHeHI/Iﬂ HpeI[MeTHLIX 3H8,HI/Iﬁ I10 XUMHUH, OCO3HAHHOI'O BBI60pa HHI[HBHI{yaHBHOﬁ TpaeKTOpI/H/I HpOZIOJDKCHI/I?[ 06p330BaHI/I$I C
y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCTeHOM MpodeCCHOHATBHON NesSTENbHO CTH
U pa3BUTHS HEOOXOAUMBIX YMEHHI; TOTOBHOCTb aJallTUPOBATHCS B IPOPECCHOHATIBHON CPELIE;

IKO0JIOTHYECKOI0 BOCTINTAHUS

9) 3KOJIOTMYECKH 11e7IeCO00Pa3HOT0 OTHOILCHHS K MPHUPOJC KaK MCTOYHUKY JKU3HM Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS, TOHMMAHHS [IEHHOCTH
3I0pOBOTO U 0e30macHOro obpa3a *HU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K COOCTBEHHOMY (PU3MUECKOMY M INCUXHYECKOMY 370POBBIO, OCO3HAHUS
LIEHHOCTHU COOIIOZEHUS ITPaBHJI OE30M1aCHOTO MOBEAEHUS MPU pabOTe C BEIIECTBAMH, a TAKKE B CUTYyallUsIX, YIPOKAIOIINX 3/J0POBBIO U JKU3HHU JIFOJEH;

10) cnocoOHOCTH NPUMEHSTH 3HAHHS, MOJNydaeMble PU M3YYCHUH XUMUH, JJIS PEUICHHS 3a/1a4, CBSI3aHHBIX C OKPY)KAIOLIEeH MPHUPOAHON Cpemoil,
MOBBILIEHUS YPOBHS AKOJIOTMYECKON KYJIbTYphl, OCO3HAHUS TJI00aIbHOIO XapakTepa HKOJIOIMUYECKHX MpoOieM M MyTed MX peleHHs] MOCPEICTBOM
METOJI0B XUMUU;

11) 5KOJIOTUYECKOTO MBIIIICHHS, YMEHHUS PYKOBOJICTBOBATHCS MM B ITO3HABATEILHOM, KOMMYHUKATUBHON U COIMATBHOW MPAKTHKE.

METANPEAMETHBIE PE3YJ/IbTATDI

B cocraBe MeranpeaMETHBIX pPe3yJlbTaTOB BBIACISAIOT 3HAYMMBIC ISl (DOPMUPOBAHMSI MUPOBO33PEHUSI OOIIEHAYYHBIC TOHATHS (3aKOH, TEOPHUS,
MIPUHITAT, TUTI0TE3a, ()aKT, CUCTEMA, MPOIECC, SKCTIEPUMEHT U JP.), KOTOPHIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YICOHBIX MPEMETAX U TTO3BOJISIFOT
Ha OCHOBE 3HAHWH U3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O 1IEJIOCTHON HAyYHOW KapTHHE MHUpa, U YHUBEpCAIbHbIE yueOHbIE NeHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATHBHBIE, PETYJSITUBHBIE), KOTOPbIE 00ecTieunBaroT (OPMHUPOBAaHNE TOTOBHOCTH K CAMOCTOSATEILHOMY TIJIAHUPOBAHUIO U
OCYIIECTBICHHUIO YU€OHOH 1eATEIbHOCTH.

MetanpeameTHble pe3yiabTaThl OCBOCHUS O00pa30BaTEIbHONW MPOrpaMMbI MO XMMHUHU OTPAXKarOT OBJIAJCHHE YHUBEPCAJIbHBIMH MO3HABATEIbHBIMU
NEUCTBUSIMH, B TOM YHUCJIE:



ba30BBIMH JIOTHYECKUMH AeHCTBUAMU

1) yMeHHEeM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS IPH OCBOCHUU 3HAHHI: PACKPBIBATH CMBICI XMMHYECKHX MOHATHH (BBIACIATH MX
XapaKTepHble IPU3HAKH, YCTAHABIUBATh B3aUMOCBSI3b C IPYTMMU ITOHATHAMU ), UCIIOJIb30BaTh TOHATHUS U1 OOBSICHEHHSI OTJENIbHBIX (DAaKTOB U SBJIECHUH;
BBIOMPATh OCHOBAHUS U KPUTEPUU JUIA KIaCCU(PUKAIIMN XUMUYECKUX BEIIECTB M XUMUYECKUX PEAKIUN; YCTaHABIMBATD IPUYMHHO-CIIEJICTBEHHBIC CBSI3U
MEXy 00bEKTaMU MU3yYEHUS; CTPOUTH JIOTHYECKHE PACCYXKAECHUS (MHAYKTUBHBIE, IEAYKTUBHBIE, [10 aHAJIOTUH); JeJIaTh BHIBOJIbI U 3aK/IFOUEHMS;

2) yMEHHEM MPUMEHSATH B MPOIIECCE MTO3HAHUS MOHATHS (IPEAMETHBIC U METAlPEIMETHBIC), CHUMBOJIMYECKUE (3HAKOBBIC) MOJICIIU, HCIIOIb3yEeMbIC B
XMMHUHU, IpeoOpa3oBbIBaTh IIMPOKO NPUMEHsSEMble B XMMHMU MOJEJIbHbIE IPEACTABICHUS — XMMUYECKMH 3HAK (CMMBOJI 3JIEMEHTA), XUMHUYECKas
dbopmyna u ypaBHEHHE XUMUYECKON peakui — IPHU PEHICHUH Y4eOHO-TI03HABATEIBHBIX 33/1a4; C YIETOM 3THX MOJICIBHBIX MPEICTABICHUH BBISBISTH
U XapaKkTepHU30BaTh CYLIECTBEHHbIE NPU3HAKU M3Yy4aeMbIX OOBEKTOB — XHUMHUYECKUX BEIIECTB M XUMHUYECKUX pEaKLUUi; BBIABIATH oOOIIMe
3aKOHOMEPHOCTH, IPUYUHHO-CIIEACTBEHHBIE CBSA3HM U IIPOTUBOPEYHSI B U3YYaEMBbIX IPOLECCAX U SABICHUAX; IIPEeIaraTb KpPUTEPUM AJIs BBIABICHUS ITUX
3aKOHOMEPHOCTEH M MPOTHUBOPEUMil; caMOCTOSTENbHO BBIOMpaTh croco0 perieHus ydeOHOW 3afauu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELLCHMS,
BBIOMpPATh HanOOJIee MOIXOASIIHNA ¢ Y4ETOM CaMOCTOSITEIHHO BBIZICTICHHBIX KPUTEPHEB);

ba3oBbIMH HcCI€10BATEIBLCKUMH ACHCTBUAMU

3) yMEHHEM HMCIOJIb30BaTh MTOCTABJICHHBIC BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS, @ TAK)KE B KaY€CTBE OCHOBBI JUIsl (DOPMHUPOBAHHS THITOTE3 bl
I10 TIPOBEPKE MPABUIIBHOCTU BBICKA3BIBAEMBIX CYXKICHU;

4) npuoOpeTeHre OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIUK U TIPOBEJCHUIO YYCHUYECKUX 3KCIIEPUMEHTOB: YMEHUE HAaOJII0aTh 32 XOJI0M Ipoliecca,

CaMOCTOSITENTFHO TPOTHO3UPOBATH €r0 Pe3ynabTaT, PopMyIupoBaTh 000OIIEHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIbITAa, UCCIEIOBAHUS,
COCTaBJISITh OTYET O MPOJIETaHHON padoTe;

Paboroii c undopmanueii

5) yMmeHHeM BBIOMPATH, aHATM3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIMIO PA3THYHBIX BUAOB M (OPM MPEACTABICHUS, MOJYyIaeMyI0 U3 Pa3sHbIX
HCTOYHUKOB (HAay4yHO-TIONYJSIpHAs JHUTEpaTypa XUMHUYECKOIO COJIEpXaHHs, CIpaBOYHbIE MMOcoOusi, pecypchl MHTepHeTa); KpUTHYECKH OIICHUBATh
MPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

6) yMeHHEeM MPHUMEHSTh Pa3JIMYHbIC METOJbI U 3aMpOChl MPU MOMCKE W O0TOOpe WH(POPMAIIMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMMBIX IS
BBITTOJIHEHUS] Y4eOHBIX M I03HABaTEJIbHBIX 3a/lad ONpEeAETIEHHOr0 THIA; NpUOOpEeTeHHe OmblTa B OOJACTH MCIOJB30BaHHUS HH()OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJE€HUE KYJIbTYpOM aKTHUBHOTO HCIOJB30BAaHUS PA3JIMYHBIX MOUCKOBBIX CHCTEM; CAMOCTOSITEIbHO BBIOMPATH
onTUMabHYI0 (hopMy mpeacTaBieHus HHGOPMAIIUK U WILTFOCTPUPOBATH PEIIaeMbIe 33]Ja4 HECIOKHBIMUA CXEMaMHU, IUarpaMMaMu, APYTUMU (hopMaMu
rpauKH ¥ UX KOMOUHAITUSIMU,

7) yMEHHEM HCIOJIb30BaTh M aHAJTM3UPOBATh B MTPOIlecce y4eOHOM U HCCIIEI0BATEILCKON IEITETbHOCTH HH(POPMAIIHIO O BIUSHUYU MTPOMBIIUICHHOCTH,
CEJIbCKOT'O XO35IIICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPY KAroIlel MPUPOIHON cpeabl;

YHuBepcalibHbBIMH KOMMYHUKATUBHBIMHU AeHCTBUSMU

8) yMmeHmeM 3ajaBaTh BONPOCH! (B XOJ€ AMAIOra W/HIM JUCKYCCHH) TIO CYIIECTBY OOCYXKIAaeMOW TeMbl, (POPMYIUPOBATH CBOW MPEATIOKCHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IIPEUI0KECHHOM 3a]a4u;



9) npuoOpeTeHUe OMbITa MPE3CHTALMU PE3YJILTATOB BBIMOJHEHUS! XMMUYECKOTO 3KCIIEpUMEHTa (JIAOOpaTOPHOrO OMbITA, JIAOOPATOPHOH pabOThI IO
HCCIIEZIOBAaHUIO CBOICTB BEIIECTB, y4€OHOIO IPOEKTA);

10) 3aMHTEpECOBAHHOCTh B COBMECTHOW CO CBEPCTHHUKAMM IO3HABATEILHOW M HCCIEIOBATEIBCKON JIESATEIBHOCTU MPH PELICHHH BO3HHUKAIOIINX
npobjeM Ha OCHOBE yuéra OOIIMX MHTEPECOB M COIJIACOBaHMA MO3ULUM (00CyKIeHHsA, OOMEH MHEHMSMH, «MO3TOBbIE HITYPMbI», KOOPAUHALUSA
COBMECTHBIX JICHCTBUI, ONpeeIEHUE KPUTEPUEB IO OLICHKE Ka4eCTBA BHINOJIHEHHON pabOThI U Ip.);

YHuBepcanbHBIMH PEryJIITUBHBIMH A€ CTBUAMH

11) yMeHHEM CaMOCTOSITEIBHO ONPENeNsATh IEIH JesTENIbHOCTH, IUIAHUPOBaTh, OCYILIECTBIISITh, KOHTPOJUPOBATh U IpPU HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO JESITEIBHOCTh, BEIOMpaTh Hanboiee 3(peKTuBHBIE CIIOCOOBI penieHns Yy4eOHBIX M MO3HABATENbHBIX 3ajad, CaMOCTOSTEIHHO
COCTABJIATh WJIM KOPPEKTUPOBATH MPEJIOKEHHBIN alTOPUTM JAECHCTBUM NPH BBIIOJHEHUH 33JJaHU C YYETOM IMOJIy4YEHUsS] HOBBIX 3HAHUM 00 M3ydyaeMbIX
00BEKTaxX — BEUIECTBAX U PEAKIUIX; OLIEHUBATh COOTBETCTBUE MOIYYEHHOTO Pe3y/IbTaTa 3assBICHHOH 1IETIH;

12) ymeHHEM UCIIOIb30BATh U aHATM3UPOBATH KOHTEKCTHI, IIPE/IaracMbI¢ B YCIIOBUH 3a1aHHN.

INPEAMETHBIE PE3YJIbTATbI
B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOEHHUIO 005A3aTENILHOTO COJEp’KaHMsI, YCTaHOBJIEHHOIO JaHHOM NpUMepHOM paboueit mporpammoit,
BBIJICJIAIOT: OCBOCHHBIE 00YYaIOUIMMHUCS HAayyHbIE 3HAHUS, YMEHHSI M CIIOCOOBI JeicTBUH, ciennduieckue Ui NpeMeTHON 001acTu «XUMUs», BUIbI
JEeSITEIbHOCTH 10 MOJIYY€HHIO HOBOT'O 3HaHMSI, €r0 HHTEPIIPETALuH, IPeoOpa30BaHMIO U IPUMEHEHHUIO B Pa3IMUHBIX YUEOHBIX U HOBBIX CUTYaIUsX.
[TpeameTHbIe pe3ynbTaThl OTPaXkaoT CHOPMUPOBAHHOCTD y O0YUAIOLIUXCS CIEAYIOIINUX YMEHUH]:

8 kiace

1) packpvisams cmblci OCHOBHBIX XMMHUYECKHX MOHSATHIA: aTOM, MOJICKYJIa, XUMHYECKUHN JJIEMEHT, MIPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, CMECh
(omHOpOAHAs M HEOJHOPOJHAs), BaJICHTHOCTb, OTHOCHUTENIbHAS aTOMHAas M MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIEeCTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasl J10Ji1 XMMHUYECKOIO 3JIEMEHTa B COEJAMHEHUHU, MOJSPHBIA O00BbEM, OKCHJ, KUCJIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCJICHHS, XMMHUYECKasl peakius, KIacCUPUKaIMsl peakuil: peaklud COeAMHEHUS, PeaKui pa3IokKeHNs, PEaKklui 3aMeIleHus, peakuu oOMeHa,
9K30- U JHJIOTEPMUYECKHE pEeaklHU; TErIoBOM 3(PQeKT peakiuu; SApO aTroma, 3JIEKTPOHHBIM cloil aroma, aromMHas OpOMTa b, paguyc aToMma,
XUMHYECKas CBsI3b, NOJIIPHAs M HEMOJISIPHAsl KOBAJICHTHASI CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, AHMOH, PacTBOP, MacCOBasl 10JIsl BEIECTBA (TIPOLICHTHAS
KOHIIEHTpALKs) B pacTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHHA (CM. M. 1) M TPUMEHSATh STH TOHATUS TPU ONMHCAHUHM BEUIECTB M HX
MIPEBPAILCHHUI;

3) ucnoavszosams XUIMAYECKYIO CHMBOIIUKY JUISI COCTAaBICHUS (POPMYJI BEIIECTB U YPAaBHEHUH XUMUYECKUX PEaKIuil;

4) onpedensimvy BAJCHTHOCTH aTOMOB 3JCMEHTOB B OWHApPHBIX COCIMHEHHSX;, CTEICHb OKHCJICHHUS 3JCMEHTOB B OWHAPHBIX COCIMHCHHSX;
MPUHAIICKHOCTD BEIIECTB K ONpeIeIEHHOMY KJIACCY COSAMHEHUH 1o popMyIiaM; B XUMHUYECKON CBSI3U (KOBAJICHTHAS M MOHHAs) B HEOPTraHUYECKUX
COCIUHEHUSX;

5) packpwisame cmuvicn Tlepuommueckoro 3akona JI. M. MenpeneeBa: JeMOHCTPHPOBATh IMOHMMAaHHE MEPUOAMYECKON 3aBHCUMOCTH CBOWCTB
XMMHMYECKHX JJIEMEHTOB OT UX IOJOKeHUs B [lepnonnyeckoil cucreMe; 3aKOHOB COXPAaHEHHUS] MAacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-



MOJICKYJISIPHOTO YY€HUsI, 3aKOHa ABOTaJpO; ONMKCHIBATh U XapaKTepu3oBaTh TabMuuHy0 Gopmy Ilepuoandeckoil cuCTEMbl XUMHUYECKUX 3JIEMEHTOB:
pas3nuyaTh NOHATHUSA «TJIaBHas noarpymnmna (A-rpynmna)» u «nobdouHnas noarpymnmna (b-rpynmna)», Mansle 1 60JbIINE IEPUOABI; COOTHOCUTh 0003HAYEHUS,
KOTOpble UMeroTes B Tabnune «llepuonnyeckas cuctema xumuyeckux sneMeHToB Jl. M. MeHeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB M 3apsijl AApa, o0lIee YUCII0 JIEKTPOHOB U paclpeielIeHUe UX 110 3JIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposames XMMUYECKUE FJIEMEHTHI; HEOPraHMUYECKHUE BEIICCTBA; XUMUYCCKUE PEAKIMH (110 YHCITY U COCTABY YYaCTBYIOUIMX B PEaKIUH
BEILIECTB, 10 TETUIOBOMY 3P (DEKTY);

7) xapaxmepuzoeéamo (onucvléams) O0OIIME XUMHUYECKHE CBOWCTBA BEINECTB PAa3IMYHBIX KJIACCOB, MOJTBEP)KAas OMKMCAHHE IpPUMEpPaMu
MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHii;

8) mpocnosuposamv CBOWCTBa BELIECTB B 3aBHCHMOCTH OT MX KaYeCTBEHHOTO COCTaBa; BOBMOXKHOCTH MPOTEKAHUS XUMUYECKHX MPEBPAIICHUN B
Pa3IUYHbIX YCIOBHUSAX;

9) ebluuCAAMb OTHOCUTEIILHYIO MOJICKYIISIPHYIO M MOJIIPHYIO MacChl BEIIECTB; MaCCOBYIO JIOJK0 XUMHUYECKOTO 3JIEMEHTa 10 GOpMYJIe COCTMHEHMS;
MacCOBYIO JIOJIIO BEILECTBA B PACTBOPE; MPOBOAUTH PACUETHI 10 YPABHEHHIO XUMHUECKON PEaKILIny;

10) npumensimp OCHOBHBIC OIEpAIlMM MBICIUTEIBHOW JCATEIILHOCTH — aHaJIM3 M CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATH3AIHIO,
KJ1acCU(UKALMIO, BBIBICHUE NPUYMHHO-CIIEICTBEHHBIX CBA3EH — JJIs U3y4YEHUs CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIHif; eCTeCTBEHHO-HAay4YHbIE
METO/Ibl TI03HAaHUsI — HAOJI0IeHIE, U3MEPEHUE, MOIETUPOBAHNE, SKCIIEPUMEHT (PEeasIbHbII U MBICIIEHHBIH);

11) cneoosams npaBUIaM MOJIB30BAHUS XUMHUYECKON MOCYI0N M Ta0OpaTOPHBIM 000PYIOBAHUEM, a TAKIKE TPAaBUIIaM OOpAIICHUs C BELIECTBAMH B
COOTBETCTBUH C MHCTPYKIIMSMHU I10 BBHIIIOJHEHHIO JAOOPATOPHBIX XMMUUYECKHX OIBITOB I10 MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOAOPOIa
U KHCJOpOJa), MPUTOTOBIEHUIO PAacTBOPOB C ONPEAEIEHHOW MAacCOBOM J0JE€M pacTBOPEHHOIO BELIECTBA; IUIAHUPOBATh M NMPOBOJUTH XUMUYECKHE
SKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH U KUCIIOT C MOMOIIBIO0 HHAUKATOPOB (JakMyc, (heHosdTaaert, MEeTHIOPAHK U JIp.).

9 kaace

B cocraBe mpenMeTHBIX pe3yJlbTaTOB MO OCBOEHHUIO 0053aTENBHOIO COJAEP)KaHUSA, YCTAaHOBJICHHOI'O JaHHOW NMpUMepHON pabouell mporpammon,
BBIJIETISIIOT: OCBOCHHbBIE 00YYAIOIIUMUCS HAYYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IeHCTBUH, creluduueckue s MpeIMeTHON o0nactu « XUMUs», BUIbI
NS TeTbHOCTH MO TIOJIYYEHUIO0 HOBOTO 3HAHUS, €M0 HHTEPIPETALUH, TPeoOpa30BaHUIO  IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYallUsX.

[TpenMeTHBIE pe3yabTaThl MPEACTABIEHBI OTPAXKAIOT CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCS CAEAYIOUUX YMEHUI:

1) packpvieams cmblci OCHOBHBIX XUMHUYECKHUX MOHSATHI: XMMUYECKHUI JIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CII0KHOE
BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKHCICHNS, XUMUYECKasl peakllns, XUMUYecKas CBs3b, TEII0BOH 3(dekT peakiuu, Mob,
MOJIIPHBIA 00BEM, PacCTBOP; AJIEKTPOJIUTHI, HEITEKTPOIUTHI, SJEKTPOIUTUYECKAs TUCCOLMALINS, PEaKIIMU HOHHOTO 0OMEHa, KaTau3aTop, XUMHUECKOoe
paBHOBecHe, OOpaTHUMble U HeoOpaTHMble pPEaKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH, OKHCIUTEIb, BOCCTAHOBUTENb, OKUCIECHUE WU
BOCCTAHOBJICHHE, aJNIOTPONHs, aMPOTEPHOCTh, XUMHUYECKasl CBSI3b (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKas), KpUCTaNInYecKasi pemeTka, KOppo3us
METAaJUIOB, CIUIABbI; CKOPOCTh XUMHUECKOW peaklny, npenenbHo nomnycrumas konueHtpanus (I1/1K) Bemectsa;

2) unntocmpuposams B3aUMOCBS3b OCHOBHBIX XUMHUYECKHX MOHATHH (cM. M. 1) M NpPUMEHSTh O3TH IOHATHS NPU OIHMCAHWUHM BELIECTB U HX
[IPEBPAILCHHUI;



3) ucnonvszosams XUMUYECKYIO CHMBOJIUKY JUISI COCTAaBJICHUS (POPMYIT BEIIECTB ¥ YPAaBHCHUN XMMUYECKUX PEaKIUi;

4) onpedensmv BaJCHTHOCTb M CTCICHb OKHCJICHHS XMMHYECKHUX JJIEMCHTOB B COCIMHEHHSX Pa3IMYHOTO COCTaBa; NMPHHAUIC)KHOCTH BEIIECTB K
OTpeIeIEHHOMY KJIacCy COeMHEHUH 1Mo (hopMysiam; BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAsI, HOHHASI, METAJNTNYECKas) B HEOPTaHMUECKUX COCTMHEHUSX;
3apsil MOHAa IO XMMHUYECKOM (opMyne; XapakTep Cpelbl B BOJIHBIX PAacTBOPAX HEOPraHMYECKUX COEJUHEHUH, TUI KPUCTAUIMUECKOW PEIETKH
KOHKPETHOTO BEILECTBA;

5) packpwvisamwv cmvicn Iepuoanueckoro 3akona J{. 1. MenzeneeBa u 1eMOHCTPUPOBATh €r0 IOHMMAHHUE: OIIMCHIBATh U XapaKTePU30BATh TAOIHMYHYIO
dopmy Ileproandeckoil CHCTEMBl XMMHUYECKUX 3JIEMEHTOB: pa3inyarh MOHATHS «TJaBHas moArpynmna (A-rpynma)» u «mobounas nmoarpynmna (b-
IpyIIa)», Mauble U OOJIbIINE MEPHObl; COOTHOCUTh 0003HAUEHHSI, KOTOPbIE UMEIOTCS B MEPHOAMYECKON TabJIUIE, ¢ YUCIOBBIMU XapaKTEPUCTHKaMHU
CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTAB M 3apsi sApa, 00IIee YUCIO SJICKTPOHOB M PACIIPEICICHUE UX 110 SJICKTPOHHBIM CJI0SIM); OOBSCHSTD
o01111e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB U UX COEJAMHEHHMH B Ipezesax MajibIX MEpUOA0B U INIABHBIX HOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

6) kraccuguyuposames XMMUYECKHE IIEMEHTBI; HEOPraHMYCCKHUE BEIIECTBA; XUMUYCCKUE PEaKIMK (110 YUCITYy U COCTABY yYaCTBYIOUIMX B PEAKIUH
BEIIECTB, 110 TEIUIOBOMY 3()(HeKTy, IO N3MEHEHHIO CTETICHEH OKHMCICHUSI XUMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosamsb (ONMUCHIBaTh) OOIIME U CHEHU(PUYECCKHE XMMHYECKHE CBOWCTBA MPOCTHIX M CIOXHBIX BEIICCTB, MOATBEPXKAAs OMUCAHHE
MIpUMEpaMU MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIHIA;

8) cocmaensime ypaBHEHUS ANEKTPOIUTUYECKOM AUCCOLUALINM KHCIIOT, IEN0YeH U COJell; MOJIHbIC H COKpAIEHHbBIC YPAaBHEHHS PEaKIUil HOHHOTO
oOMeHa; ypaBHEHUS peaKlMii, HOATBEPKIAOIINX CYIIIECTBOBAHUE T€HETUYECKON CBSI3U MEXKy BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

9) packpwieams cyuwHOCmb OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA TTOCPEICTBOM COCTABIICHHUS 3JICKTPOHHOTO OaaHca ATUX PEaKIIHii;

10) npoenosupoeams CBOWCTBA BEIECTB B 3aBUCUMOCTH OT MX CTPOCHHS; BO3MOXXHOCTU MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUN B Pa3IHYHBIX
YCIIOBUSIX;

11) ebluucsims OTHOCUTEIBHYIO MOJICKYIISIPHYIO M MOJISIDHYEO MAacChl BEIIECTB; MACCOBYIO JIOJIF0 XUMHYECKOTO 3JIeMEeHTa 10 (hOpMyJie COSANHEHHS;
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI IO YPAaBHEHHIO XUMUYECKON peaKkiuy;

12) credoeéams mipaBMIIaM MOB30BAHUS XUMHUECKON MOCYI0H U 1a00OpaTOPHBEIM 00OPYIOBaHUEM, a TaKXKe MpaBHIaM OOpAIleHHs C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKLHUSMHU MO BHITIOJHEHHIO TJAOOPATOPHBIX XMMHUUECKHUX OIBITOB I10 MOJYYEHUIO U COOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO ra3a);

13) nposooums peaxiyu, NOATBEPKAIOIINE KAYeCTBEHHBIN COCTAB Pa3IMYHBIX BEIICCTB: PACIIO3HABATH OINBITHBIM MYTEM XJIOPHU/I-, OPOMHUI-, HOIUI-
, kapOoHar-, pocdar-, cunukar-, cyabpaT-, THAPOKCUA-NOHbI, KATHOHBI aMMOHHUS ¥ HOHBI U3YUYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX pacTBOpax
HEOPraHUUYECKUX BEIIECTB;

14) npumensimo OCHOBHBIC OTEPAIUH MBICIUTEILHON JEATSILHOCTH — aHAU3 U CHHTE3, CpPaBHEHHE, 0000IICHNE, CUCTEMATH3aIIUI0, BBISBICHHE
IIPUYMHHO-CJIEICTBEHHBIX CBA3€M — I U3YYEHHUs CBOMCTB BELIECTB M XMUMHYECKHX PEaKLHH; €CTECTBEHHO-HAYYHBIE METObl IO3HAHUS —
Ha0II0IcHUE, U3MEpPEHNE, MOJICTTUPOBAHHUE, SKCIIEPUMEHT (peaabHbIN M MBICIEHHBIH ).



TEMATHUYECKOE IIVIAHUPOBAHHUE
Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs
8 KJIACC (2 u B Henento, Bcero 68 4, U3 HUX 3 4 — Pe3epBHOE BPEMsl)

IIpumepHBIE TEMBI,
PacKpBIBAOIIME JAHHbBIN
paszien nporpaMmsl, 1
KOJIM4YECTBO YaCOB, OTBOJINMOE
Ha UX U3y4eHUe

OcHOBHOE COACPIKAHUC

OCHOBHEBIE BUABI ACATCIIBHOCTU
o0yyJaromxcs

DNEeKTPOHHBIN
o0pazoBarenbHbIN pecypc

Paznen 1. [lepBonayanbHblie xXumuueckue nousaTus (20 u)

Tema 1. XuMusi — BakHasi
00J1aCTh eCTeCTBO3HAHMS U
NPaKTHYEeCKOMI
nesiteJibHOCTH YestoBeka (5 u)

[Ipenmer xumun. Posib XuMUM B KU3HU
yesnoBeka. XUMHUs B CUCTEME HayK.
Metobl MO3HAaHUS B XUMUH. Tena u
BemecTBa. dusnueckue cBOMCTBA
BEILECTB. ArperaTHoe COCTOSIHUE
BelecTB. YUNCTHIE BEIIECTBA U CMECH.
CniocoOsI pa3aeneHus CMEeCei.
dusznueckre 1 XUMUYECKHE SIBICHUS.
IIpr3HaKku U yciI0BHS TPOTEKAHUS
XUMUYECKHUX peakuuid. 3HaKOMCTBO C
npaBujaMu 0€30MacHOCTH U IpUEMaMH
paboThl B XUMHUYECKOH 1TabopaTopuH.

JleMOHCTpaLUH:

1. JTabopaTtopHOE 000pyIOBaHHE.

2. PasnnuHble BUIBI XUMUYECKOMN
MOCY/IbI.

3. O6pasms! BemecTB. 4. CiocoObI
pasneneHust cmecel (puIbTpOBaHHE,

. PackpsiBath cMbICT
M3y4aeMbIX MMOHSITHUH.

e  PackpbIBaTh poJIb XMMHHU B
IIPUPOJIE U )KU3HM UYEJIOBEKA, €€
CBA3b C JPYTMMHU HayKaMH.

e  Pa3nnuarh 4UCTHIE BEIIECTBA
U CMECH; OTHOPOJHBIE U
HEOJIHOPO/IHbIE CMECH.

e  Paznuuath Puznueckue u
XUMHUYECKUE SIBICHUS.

. Onpenenars NpU3HaKH
XUMHUYECKHUX PEAKINI U YCIOBHS UX
IIPOTEKAHUS.

. CrnenoBaTh npaBuiam
10JI30BAHUS XMMHUYECKOH MOCY 101
1 1abopaTOpHBIM 000PYOBaHUEM, &
TaKXe MMpaBuiIaM oOpaleHus ¢
XUMHUYECKHMH BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKLIUSAMHU 110
BBITOJIHEHUIO TPAKTUYECKUX PadoT.
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BbITIAPUBAHUE, AUCTHILISALNS,
xpomatorpadusi). JlaGoparopHbie u
NMpaKTu4ecKkue padorsl
Jlabopamopusie onvimot: Onvicanue
(u3uUeCKUX CBOICTB BEIIECTB.

Paznenenue cMecu ¢ IOMOIIBIO MarHuTa.

Ilpakmuueckue padomot.

Ne 1. IIpaBuna pabotsl B 1abopaTopuu
U IpuéMbl oOpaleHus ¢ 1a00paTopHbIM
000py/IOBaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OUYMCTKH OBapEHHOM coJn)

o [InanupoBaTh ¥ MPOBOJUTH
XUMHYECKHH IKCIIEPUMEHT 110
M3YUYCHHIO U OMTUCAHUIO (PU3UIECKUX
CBOMWCTB BEILECTB, CIOCOOOB
pa3fesIeHus1 CMECEH BEIECTB.

. Hcnonws3oBars npu
BBINTOJIHEHUH YUEOHBIX 33JaHUH U B
IIPOLIECCE UCCIIEN0BATENIBCKON
JIeATEIbHOCTH HAyYHO-TIOIIYJISIPHYIO
JUTEPATypy XUMHUYECKOIO
COZIepKaHus, CIIPaBOYHbIE
MaTepuaisl, pecypcel IHTepHeTa.

. BeicTpauBarts pa3BEpHyThIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
omopoi Ha UH(POPMAIIUIO U3
y4yeOHHKA U CIIPaBOYHBIX
MaTepHalioB, FPAMOTHO
UCIIOJIb30BaTh U3Y4YCHHBIN
MOHATUMHBIN annapar Kypca XUMHH

Tema 2. BemecTBa u
xumudeckue peakuuu (15 1)

ATOMBI 1 MOJIEKYJIBI. XUMHUUYECKHE
3JIEMEHTHI. 3HAKU (CHUMBOJIbI)
XUMHYECKUX AIeMeHTOB. [IpocTrie
CJIOKHBIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE yueHne. XUMUYIeCKast
dbopmyna. BaneHTHOCTH aTOMOB
XUMHYECKHUX DIJIEMEHTOB. 3aKOH
MOCTOSHCTBA COCTaBa BEIIECTB.
OTHOCHUTEIbHAS aTOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca.
MaccoBas 1011 XUMUYECKOro 3JICMEHTA
B coeauHeHnN. OU3HUECKUEe U
XMMHYECKHE SABJICHUS. XUMHYECKas

e [IpumMeHATH €CTECTBEHHO-
Hay4HbI€ METO/Ibl TTO3HAHUS (B TOM
YKcie HaOJII0IeHHUE,
MO/JICIMPOBAaHUE, HIKCIIEPUMEHT) U
OCHOBHBIE OTICpAIIH
MBICIMTENBHOMN e TeTbHOCTH
(cpaBHeHue, KinaccuuKamus) 1is
M3YUYEHUS BEUIECTB U XMMUYECKHX
peaKuuii.

e PackpbIBaTh CMBICIT
M3y4aeMbIX MMOHITHN ¥ 3aKOHOB U
MPUMEHSTH 3TH MOHATHUS TPU
OIMCaHUM CBOWCTB BELIECTB U UX
IIpEBpaLICHUN.




peakuus. [Ipu3Haky U yciaoBus
IIPOTEKAHUSI XUMUYECKUX PEAKLUN.
XHUMHUYECKUE YPABHECHUS.

THUIbl XUMAYECKUX PEAKLIHI
(coennHeHUs, Pa3I0KEHUS, 3aMELICHMS,
oOMeHa). 3aKOH COXpaHEHHS MacChl
BewectB. M. B. JIoMOHOCOB — y4€HBbI-
SHUUKJIONEIUCT. [leMoHcTpanuu
dusnueckue siBiIeHUs (pacTUpaHue
caxapa B CTYIIKE, KUIIEHUE U
KOHJIEHCAllUs BOJIbI U T. J.). XUMUYECKUE
ABJIeHUS (TOpPEHUE CBEYH, PA3I0KEHHE
caxapa, B3auMOJICUCTBUE CEPHOM
KHCJIOTHI C XJIOPUAOM Oapus,
paznoxxenue rugpokcua meau(1l),
B3aUMOJICHCTBHE Kelle3a C cepoi,
B3aUMOJICHCTBHE Kelle3a C paCTBOPOM
conu menu(1l)). Omerr,
WJUTFOCTPUPYIOLIUI 3aKOH COXPAHEHUS
Mmacchl. JIabopaTopHble U MpaKTHYECKHe
paboTsl JIJabopaTOpHBIE OMBITHI:
[Tpumeps! puznuecKux sBICHUI
(maBeHNE BOCKA, TAsSTHUE JIbJIA).
IIpuMepsl XUMUYECKUX SIBICHUN
(MpoKaIMBaHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBUE Mea ¢ KUCIIOTOM).
Mogenu aToMOB U MOJIEKYI.
Buviuucnenusn

— OTHOCHUTEIBHON MOJIEKYISIPHOM
MacChl BELIECTB;

e Paznuuath Qusnueckue u
XUMHUYECKHE SIBJIECHUS, OOBICHSTD
UX CYHITHOCTH C TOUYKH 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.

e OnpenensaTs NpU3HAKU
XUMHAYECKHUX PEaKIii, yCIOBUS X
HPOTEKAHUS.

e OOBACHATH CYILIHOCTb
(U3NIECKUX U XUMUYECKUX
SIBJICHUH C TOUYKH 3pEHHsI AaTOMHO-
MOJIEKYJISIPHOTO YYEHHUSI.

e Kuaccupunuponarb
XMUMHUYECKHE peakLuu (110 YUCIy U
COCTaBy pearupyrommx u
00pa3yIOINXCs BELECTB).

e CocraBiiTh HopmyIbl
OMHApHBIX BEIIECTB 110
BAJIEHTHOCTH U OIIPENeNATh
BAJICHTHOCTH IO (popMyJiam
BEILIECTB.

e PaccraBisaTb kK03 PULIMEHTHI
B YPaBHEHHAX XUMHUECKUX
peaKLuii.

e (CienoBaTh IIpaBHIIaM
MOJIb30BaHUS XUMUYECKOM
MOCYA01 U J1abopaTOPHBIM
00opynOBaHUEM, & TAKIKE
MpaBmiIaM oOpaleHus ¢
BEIIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHHIO
71a00paTOPHBIX XUMHUYECKUX
OTIBITOB.




— MacCOBOM J10JIM XUMHYECKOTO
9JIEMEHTA 110 GOopMYyJie COSTUHEHUS

e lcnonb3oBars npu
BBIITOJIHEHUH Y4EOHBIX 331aHUH U B
MPOLIECCE UCCIIEN0BATEIBCKOMN
JEATEIIBHOCTH Hay4HO-
MONYJIAPHYIO JIUTEPATYPY
XUMHMYECKOTO COIEpKaHUS,
CIIPaBOYHBIE MaTEPUAIIBI, PECYPCHI
HuTepnera.

e BricTpanBaTh pa3BEPHYTHIC
IIMCBMEHHBIE U YCTHBIE OTBETHI C
OIOpOi Ha HH(OPMALIHIO U3
yueOHHUKa U CIPaBOYHbIX
MaTepUaoB, IPaMOTHO
UCITIOJIB30BaTh N3yYEHHBIN
MOHATUMHBIN anmapar Kypca
XUMHH

Pa3nen 2. Baxkneiiliue npeactaBuTe/ i Heoprannieckux semects (30 4)

Tema 3. Bozayx. Kuciaopon.
IMonsiTre 06 oxkcuaax (5 v)

Boznyx — cmech razos. CocraB Bo3ayXxa.
Kucnopon — snemMeHT u mpoctoe
BenlecTBo. O30H — ayuI0TpOIHAs

Mo uduKanus kucinopoaa. Haxoxnenue
KHCJIOPO/ia B IPUPOJIE, PU3NUECKUE

¥ XUMHYECKHE CBOMCTBA (peaKInu
OKHCIICHHSI, TOpEeHUE). Y CJIOBHUS
BO3HHUKHOBCHUSA U IMPEKPAIICHUA
ropenus. [Tousarue 06 okcumax. CriocoObl
MIOJTyYEHUST KUCIIOpO/ia B TAOOPaTOPUH U
IIPOMBINUIEHHOCTH. [Ipumenenne
kucinopoaa. KpyroBopot kucioposa B
npupoje. TemoBoit 3¢ ekt
XMMHUYECKON peakluu, MOHATUE O

e  PackpbIBaTh CMBICI
M3y4aeMbIX ITIOHATHNA U IPUMEHSATH
9TU MOHATHSA IIPU OIIUCAHUU CBOMCTB
BEILIECTB U UX IIPEBPAILCHUIA.

e  XapakTepus3oBaTb
(ommcCHIBaTh) COCTAB BO3/lyXa,
(bu3nueckre 1 XUMHUYECKHe
CBOMCTBA KHCJIOPOAA, CIIOCOOBI €ro
MTOJTy4YEHUs, TPUMEHEHNE U
3HA4YECHUE B IIPUPOAEC U KU3HU
YeII0BEKA.

e  (CpaBHMBATh peakLuu
TOPEHUs U MEJUICHHOTO OKHUCIICHHS.
e  Cobupatb npubOpHI AT

MIOJIy4YE€HUs KUCJIOPOaa
(BBITECHEHMEM BOJIbI U BO3/1yXa).




TEPMOXMMHUYECKOM ypaBHEHUH, IK30- U
OHIOTEPMUYECKUX PEAKLIUSAX.

TormBo (HedTh, yroib 1 METaH).
3arpsi3HEHUE BO3/yXa, CIIOCOObI €ro
IIPENOTBpALCHUS. Y CUIICHUE
apHUKOBOIO 3P peKTa, pa3pyLieHre
030HOBOTO CJI0s. JleMOHCTpanuu
Bsaumoneticteue gochopa, cepbl

U JK€eJIe3a C KUCI0POI0M (BO3MOXKHO
MCIIOJIb30BAHUE BHUJI€O-OTBITOB).
Omnpeznenenue coaepx aHus KUCIOpoJa

B Bo3/tyxe. ONbIThI, IEMOHCTPUPYIOIINE
yCIIOBHS BOZHUKHOBEHUS U MTPEKPAILIECHUS
TOpEHHUS.

JlabopaTopHbIe H NPaKTHYECKHE
padoThI

Jlabopamopnutit onvim: O3HaKOMIICHUE
¢ o0pa3amMu OKCHIOB.

[Tpaktuyeckas padora: Ne 3. [Tomyuenue
U coOupaHue KUCIOPO/Ia, U3yUeHHE ero
CBOMCTB.

Botuucnenusn

— MOJIEKYJISIPHOW MacChl KHCI0poa

M 030HA Ha OCHOBAaHHMH aTOMHOM MacChI
XHMHYECKOI0 dJIEMEHTA

e Pacno3HaBaTh ONBITHEIM
MMYTEM KUCIOPO/I.

e Hcnosb30BaTh XUMHYECKYIO
CUMBOJIUKY JUIsl COCTaBJICHUSI
(dbopMyI1 BeLECTB, MOJIEKYIISIPHBIX
YPaBHEHUN XMMHUYECKUX PEAKLIUMI C
y4acTHEM KUCIIOPOAA.

e OOBACHATH CYILIHOCTb
9KOJIOTMUYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arPSA3HEHUEM BO3/1yXa.

e (CienoBarh NpaBuiIaM
6e3omacHoil paboThI B 1abopaTopun
IIPYU UCIIOJI30BAHUN XUMUYECKOU
HOCy/ibl M1 000pYIOBaHUs, a TAKKeE
npaBuiIaM oOpalIeHUs C TOPIOYUMU
BELIECTBAaMHU B OBITY.

e [Inanuposars u
OCYILIECTBIIATH Ha MPAKTHUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
POBOJIUTH HAOIIOAEHUS, JeNaTh
BBIBOJIBI 110 pe3yjIbTaTaM
JKCIIEPUMEHTA.

e  VY4acTBOBaTh B COBMECTHOM
pabote B rpymre.

e lcnonb3oBarh pu
BBITIOJTHEHUH Y4€OHBIX 3aJJaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON
NEeSTeIbHOCTH HAyYHO-TIOMYJISIPHYIO
JIUTEpaTypy XUMHUYECKOTO
COJIepKaHusl, CIIPaBOYHbIE
MaTepHuaisl, pecypcesl HTepHeTa.

e  BricTpauBaTh pa3BEPHYTHIC
MIACBMEHHBIEC U YCTHBIE OTBETHI C




OIopoi Ha HH(OPMALIHIO U3
y4eOHHUKa U CIIPaBOYHBIX
MaTepUaoB, TPaMOTHO
HCIIOIb30BATh U3yYEHHBIN
MIOHSATUMHBIN annapar Kypca XUMUHU

Tema 4. Bogopoa.
ITonsiTHe 0 KHCIOTAX

H COJISIX
(5 )

Bonxopon — aneMeHT U npocroe
BelecTBO. HaxoxxaeHue B mpupoze,

¢u3nyecKkue U XMMHUYECKHE CBOICTBa (Ha

IIpUMepe B3aUMOJEHUCTBHUS C
HEMeTaJlJIaMH U OKCUJIAMU METaJIOB),
IIPUMEHEHHUE, CIIOCOOBI MTOJIYUEHUS.
ITonsiTHE O KUCIOTAX U COJIAX.
JleMoOHCTpaL U

[Tony4yenue, cobupanue u
pacro3HaBaHue BOJOPOA.

I'openue Bonopona.

B3anmopeicTere Bogopoaa ¢ OKCUI0M
meau(Il).

JlabopaTopHble M MPpaKTHYeCKHE
padoThI
Jlabopamopmuwiii onvim:

B3aumopelicTBue KMCIIOT C METAJIAMH.

Ipakxmuueckas paboma.
Ne 4. Tlony4yenue u cobupanue
BOJIOPO/Ia, U3YUYECHHUE €T0 CBOMCTB.

Buviuucnenus
— MOJIEKYJISIPHOM MacChl BEILIECTBA Ha

OCHOBAHHWH aTOMHOM MacChl XMMHUUECKHUX

3JICMCHTOB

e  PackpbIBaTh CMBICI
U3Yy4aeMbIX [TOHATHH U IPUMEHATH
3THU NOHATHS IPU OITUCAHUU CBOICTB
BEILECTB U UX IPEBPALLECHUAMN.

e  XapakTepu3oBaThb
(ormuchIBaTh) (hu3nUECcKUe u
XMMHYECKHE CBOMCTBA BOJIOPO/A,
CHOCOOBI €ro MOJTYyYEeHHUS,
IPUMEHEHUE.

e  CoOupatp npubdop s
HIOJIy4EHUS BOJOPOAA.

e Hcnosib30BaTh XUMHYECKYIO
CUMBOJIUKY ISl COCTaBJICHUSI
(bopMyI1 BELIECTB, MOJEKYISPHBIX
YpaBHEHUN XUMHUYECKUX PEAKIINI C
y4acTHEM BOJOPOJA.

e (CnenoBarhb NpaBuiIaM
6e3omacHoil paboThI B 1abopaTopun
IIPU UCIIOJIB30BAHUH XUMHUECKON
MOCYZbl U 000pYyI0OBaHUS, a TAKKeE
IpaBUIaM 0OpaIleHHs ¢ TOPIOYNMHU
BEIIIECTBAMH B OBITY.

e [Inanuposats u
OCYIIIECTBIISITh Ha MPAKTHKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
MIPOBOJUTH HAOIIOIEHNUS, JIe1aTh
BBIBOJIBI 110 pe3yJIbTaTaM
JKCIEPUMEHTA.




e  VYvyacTBOBAaTh B COBMECTHOH
pabote B rpymme

Tema 5. KosinyecTBeHHbIE

OTHOLIEHHUS B XHMHH
(4 1)

Konnyectso BemecrBa. Mois.
Momnsipnas macca. 3akoH ABOTaapo.
Mousipabiii 00bEM Ta30B. Pacuérsl 1o
XUMHUYECKUM YPABHEHHUSIM.

JleMoHCcTpan U

OO0pa31ibl BEMIECTB KOJIMYECTBOM 1 MOJIb.

Buotuucnenus

— 00BEMa, KOIMYECTBA BEIIIECTBA I'a3a
10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIIeCTBA UITH 00BEMY;

— 00BEMOB T'a30B 10 YPaBHEHHIO
peaKIu Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHOIIEHUH Ta30B

e  PackpbIBaTh CMBICT
M3Yy4aeMbIX ITOHATHI U IPUMEHSATh
9TH MOHATHS, A TAKKE U3yUYEHHBIC
3aKOHBI M TEOPUH IS PELLICHUS
pacuéTHBIX 3a1ad.

e  Bpunciars MOJISIpHYIO
MaccCy BELIECTB; KOJIUYECTBO
BelllecTBa, 00bEM rasza, Maccy
BEILECTBA;

e [IpoBOaUTH pacu€Tsl MO
YPaBHEHUSAM XMMHYECKHUX PEaKIIMN:
KOJIMYECTBA, 00hEMA, MACChI
BEIIECTBA 10 U3BECTHOMY
KOJIM4YECTBY, 00BEMY, Macce
pEareHTOB MM NMPOJYKTOB pEaKLIUU.

e  BricTpauBaTh pa3BEPHYTHIC
MMCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOi Ha HH(OPMALIHIO U3
yueOHHUKa U CIPaBOYHbIX
MaTepUaoB, TPaMOTHO
HCIIOb30BATh NU3YYECHHBIN
MOHSATUHHBIN anmnapar Kypca XUMUHU

Tema 6. Boga. PacTBopsbl.

ITousiTe 00 OCHOBAHMAX
(5 1)

dusnyeckue cBoiicTBa BOALI. AHAIN3 U
CHUHTE3 — METOJbI U3YYECHUS COCTaBa
BOJEL.

XUMHUYECKUE CBOMCTBA BOBI (PEAKITUU C
MeTaJlIaMH, OKCHUIaMH METAaJIJIOB U
HEMETaJIOB).

CoctaB ocHoBanui. [lonsarue 06
WHJUKATOpax.

e  PackpbiBaTh cMbICIH
M3Y4aeMbIX MOHATHH U IPUMEHATH
9TH MOHATHS NPU ONTUCAHUH CBONCTB
BEILECTB U UX IIPEBPALLCHUIA.

e  XapakTepu3oBaTh
¢u3nueckre 1 XUMHUYECKHe
CBOMCTBA BOJIbI, €€ POJIb KaK
PacTBOPUTEIIA B IPUPOIHBIX
mpoueccax.




Bopna kak pactBopuresb. PacTBopsI.
PactBOpuMOCTSH BellleCTB B BOJIE.
Haceplmennpie 1 HEHACHIIIICHHBIE
pacTBopbl. MaccoBast 10715 BEILIECTBA B
pacTBope.

Ponb pacTBOpOB B Ipupoie U B KU3HU
yesioBeka. KpyroBopor Bo/ibl B IPUPOJE.
3arpsi3HEHUE TPUPOAHBIX BOA. OXpaHa u
OYMCTKA MIPUPOIAHBIX BOJ.

JdeMoHcTpannmn

DNEKTPOIN3 BOJBI; CHHTE3 BOJIBL;
B3aMMOJICHCTBHE BOJBI C METAJUIAMU
(Na, Ca) (BO3MOXHO HCIIOJIb30BaHKE
BUJIEOMATEPHAIIOB).

PactBopeHnue BelecTs ¢ pa3TuyHOM
PacTBOPUMOCTHIO.

UccnenoBanue pacTBOPOB KUCIOT U
HIEJI0YEH C TOMOIIBI0 MHANKATOPOB.

JlabopaTopHble 1 NpaKTHYeCKHe
padoThbI

Ilpakxmuueckas paboma:

Ne 5. TIpuroTtoBieHne pacTBOPOB C
ONpeeNEHHON MacCOBOU J10JIEH
pacTBOPEHHOTO BEMIECTBA.

Buviuucnenus

e  CocTaBisTh ypaBHEHHUS
XMMHUYECKHUX peakluil ¢ ydacTueM
BOJIBI.

e  OOBACHATH CYLUIHOCTb
9KOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsI3HEHUEM
IPUPOIHBIX BOJI, CHOCOOBI OUMCTKH
BO/JIbI OT PUMECEN, MEPBI 110 OXPAHE
BOJI OT 3arpsi3HEHMSL.

e [lmanupoBaTh u
OCYILIECTBIISATh HAa MPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOACHHUS, JIeTaTh
BBIBOJIBI 110 pe3yJibTaTaM
JKCIIEPUMEHTA.

e  (CienoBarhb NpaBUIaM
6e30macHoil paboThl B 1TabopaTOpHH
P UCIIOJIb30BAHUU XUMHUYECKOMN
HOCY/Ibl U 000PYAOBAHMS.

e  [IpoBOIUTH BBIYUCIIEHUS C
MIPUMEHEHUEM NIOHATHS «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPEM.

e lcnosnb30BaTh Ipu
BBITIOJTHEHUH Y4€OHBIX 3aJjaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON
NEeSITeIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATYpPy XUMHUYECKOIO
coJiepKaHusl, CIIpaBOYHbIE
MaTepuaisl, pecypcsl IHTepHeTa.

e  BricTpanBaTh pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOi Ha HH(OPMAITHIO U3
y4eOHHKA U CIIPABOYHBIX




— C UCIIOJIb30BaHUCM ITOHATHA
«MaccCoBas O0JIA BCUICCTBA B paCTBOPEC»

MaTepUaoB, TPaMOTHO
HCIIOIb30BaTh U3YYCHHBIN
MIOHSATUMHBIN annapar Kypca XUMUHU

Tema 7. OcCHOBHBIE KJIACCHI
HEOPraHU4eCcKHX

coeHHEeHU
(11 )

Knaccugukanus HeopraHu4ecKux
COEMHEHUM.

Oxkcuppl: cocTaB, Kilaccu(pUKaIus
(ocHOBHBIE, KUCIIOTHBIE, aM(DOTEPHEIE,
HecoJeo0pas3yolre), HOMEHKIaTypa
(MexXayHapoHas ¥ TPUBUAIIbHAS).
ITonyuenue 1 XuMHYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX
OKCHJIOB.

OcHoBaHusI: cOCTaB, Kinaccuduxams,
HOMEHKJIaTypa (MeXIyHapoIHas U
TpUBHUANIbHAS), PUINUECKUE U
XUMHUYECKHE CBONCTBA, CTIOCOOBI
MOJTyYSHUSI.

Kucnotsr: cocras, knaccuduxarms,
HOMEHKJIaTypa, GU3NYECKUe U
XUMHYECKHE CBOMCTBA, CIIOCOOLI
MOJTyYCHUSI.

Psag akTHBHOCTH METaJIJIOB.

Conu (cpenHue): HOMEHKIIATYpa,
CIOCOOBI TOJTyYEHHUsI, B3AUMOJICHCTBYE
CoJIeli ¢ MeTayIaMH, KHCIIOTaMHU,
IeJI0YaMH U COJISIMH.

['eneTnueckas CBsA3b MEXY KlaccaMmu
HEOPTraHUYECKUX COCAMHEHUH.

JleMoHCTpauMu

e Kraccudunuponartb
M3y4yaeMble BEIIECTBA MO0 COCTaBY U
CBOICTBaM.

e  CocraBusaTh GOPMYJIbI
OKCHOB, KHCJIOT, OCHOBaHHH, COJICH
Y Ha3bIBATh UX IO MEKIyHAPOIHOU
HOMEHKJIATYypE.

e [IporHo3mpoBars CBOMCTBa
BEILIECTB HA OCHOBE OOIIUX
XUMHUYECKUX CBOMCTB M3YUEHHBIX
KJIACCOB/TPYIII BEIIECTB, K KOTOPHIM
OHHU OTHOCSITCS.

e  CocTaBusiTb MOJIEKYJISIPHBIE
YpaBHEHUS PEaKIIHii,
WJUTFOCTPUPYIOIINX XUMHUECKUE
CBOMCTBA U CIIOCOOBI OTYYCHHS
BEILIECTB U3YUYEHHBIX KJIACCOB/TPYIIIL,
a TaK»Ke MOATBEPKIAOIINX
TEHETUYECKYIO B3aUMOCBS3h MEKITY
HUMH.

e [Ipou3BOANTH BHIUUCICHUS
10 YPaBHEHUSIM XUMHYECKUX
peaKLuii.

e [lmanupoBaTh u
OCYIIECTBIISATh HA MTPAKTUKE
XUMUYECKHUE IKCIIEPUMEHTHI,
MIPOBOIUTH HAOTIOICHUS, IeTIaTh
BBIBOJIBI 110 pe3yJIbTaTaM
SKCIIEPUMEHTA.




OO6pa31ibl HEOPTaHUYECKUX BEIECTB
Pa3IUYHBIX KJIACCOB.

B3anmopeiictBue pacTBopa CEpHOM
KuCI0ThI ¢ okcuaom meau(Il).

Peaknusa HelTpanu3anuy.

BriTecHeHre 0JHOTr0 MeTaslia APYTruM U3
pacTBOpa COJH.

JlabopaTopHble U NpaKTHYeCKHe
padoThbI

Jlabopamopnvie onvimur:
BzaumopeiicTBue KUCIOT ¢ METAJIAMH.

B3anmopnencTere HepaCTBOPUMBIX
OCHOBaHUU C KUCIIOTaAMH.

Paznoxenne rugpokcuna meau(1l) mpu
HarpeBaHuHU.

Ilpakxmuueckas paboma:

Ne 6. Pemienme sxcriepuMeHTaIbHBIX
3aa4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COEAMHEHUN.

Buviuucnenusn

[Tomy4yenue HEPaCTBOPUMBIX OCHOBAHUIM.

— 110 YPAaBHCHUAM XUMHYCCKUX peaKHI/Iﬁ

e (CienoBarh IpaBuiIaM
6e3omacHoii paboTsl B 1abopaTopuu
IIPU UCHOJb30BaHUU XUMHYECKOU
MOCY/BI U 000PYTOBAHMUS.

e lcnonb30BaTh pu
BBIMOJTHEHUH YY€OHBIX 3aJaHUI U B
IIPOLIECCE NCCIIEA0BATENIBCKOM
JeATEIbHOCTH HAYYHO-TIONYJIIPHYIO
JUTEPATypy XUMHUYECKOIO
coJiepKaHusl, CIPABOYHbIE
MmaTepuaisl, pecypcel HTEpHeTa.

e  BricTpauBarh pa3BEpHyThIE
NMCbMEHHbBIE U YCTHBIE OTBETHI C
OTOpOil Ha UH(POPMALIUIO U3
y4eOHUKa U CIIPaBOYHBIX
MaTepuasoB, FPaMOTHO
MCIIOJIb30BaTh U3yYEHHBIN
MOHSATUHHBIN anmnapar Kypca XUMHUH

Pa3nen 3. [lepuoanueckuii 3ax

oH u Ilepuoguyeckas cucreMa xumu4eckux 3j1emeHToB /I. M. MenaeneeBa.

CtpoeHue aToMoB. XUMHYeCKasi CBsI3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE peakiuu (15 q)

Tema 8. [lepuoguuecknii
3akoH U Ilepnoanyeckas
CHCTeMa XUMHYEeCKUX

HepBLIC IIOIIBITKH KJIaCCI/I(I)I/IKaLII/II/I
XUMHYECKHUX 2IeMEHTOB. IloHsaTHE O
rpynmnax CXOJAHbIX 3JICMCHTOB
(H_[CJIO‘-IHBIG 1 MICJI0YHO3CMCIIbHBIC

MCTaJlJIbI, TaJIOTCHBI, UHCPTHBIC ra31,1).

e  PackpbIBaTh CMBICIT
MIEPUOINYECKOTO 3aKOHA.

e [loHumars CylmIECTBOBAaHHE
MEPUOINYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKHUX DIIEMEHTOB




3J1eMEHTOB
. U. MenpgeneeBa. CTpoenne
aToma (7 4)

DNEeMEHTBI, KOTOpbIE 00pa3yIoT
aM(pOTEepHBIC OKCUIBI Y TUIPOKCHU]IBL.
[lepuoauueckuii 3aK0H U
[lepnonnueckas cucremMa XMMHUYECKUX
snemenToB 1. YI. Menpeneena.
[lepuonpl, rpynmnsl, HOATPYIIIIHL.
DOU3NYECKUN CMBICHT TTOPSIKOBOTO
HOMEpA 3JIEMEHTa, HOMEPOB MEPUOA U
rpynnsl. Ctpoenue atomoB. CoctaB
aTOMHBIX sifiep. M30TOmbI. DNeKTPOHBI.
CtpoeHnue 3JIeKTPOHHBIX 000JI04eK
aTOMOB IEPBbIX 20 XUMHUYECKHUX
aneMeHToB [leprnonnueckoi cucremsl /.
H. Meunneneena.

XapakTepucTuKa XMMUYECKOT0 AJIeMEHTa
II0 €ro NoJIoKeHuIo B [Iepnoanueckoit
cucreme /1. 1. MenneneeBa. 3HaueHne
ITeproanyueckoro 3aKkoHa u
[Tepuonnueckoii CUCTEMBI XUMUYECKUX
AJIEMEHTOB JJIsl Pa3BUTHS HAYKH U
npaktuku. [. . MenneneeB — y4énsiii,
MEeJaror v rpakJlaHuH.

JleMoHCTpanuu

KopotkonepuoHas U IIMHHONEPUOIHAS
dbopwmsl [leproanueckoi cucTeMsl
XUMHYECKHUX JIEMEHTOB

. . Menneneena.

O3zHakoMyieHHE ¢ 00pa3l[aMi METaNIOB U
HEMETAaJUIOB.

(U3MeHeHue painycoB aTOMOB U
3JEKTPOOTPULIATEILHOCTH) U UX
COCIUHEHUH OT MOJIOKEHUS B
MIEPUONYECKON CUCTEME U CTPOEHUS
aToMa.

e  VYcTaHaBIMBaTh CBSA3b MEXKIY
II0JIO’KEHUEM DJIEMEHTA B
NEPUOANYECKON CUCTEME U
CTPOEHHEM €ro aToma (CocTaB U
3apsia sapa, ooliee Yucio
AJIEKTPOHOB U paclpeeseHue Ux 10
JIEKTPOHHBIM CIIOSIM).

e [IporHo3upoBaTh XapakTep
U3MEHEHUS CBOMCTB JIEMEHTOB U UX
COEMHEHMI 110 TPYIIIaM U
nepuonam [lepnognueckoit
CHUCTEMBI.

e  XapakTepu3oBaThb
XUMHYECKHE DJIEMEHTHI IEPBBIX TPEX
NEPUOOB, Kaus, KaJIbLXA 10 UX
oJ10KeHuIo B Ileproanyeckon
cucteme /1. 1. MeHnzaeneena.

e (CienoBarhb NpaBuIaM
6e3omacHoil paboThI B TabOpaTopuu
IIPU UCIIOJIB30BAHUH XUMHUYECKON
TOCY/IbI M 000PYAOBaHUSI.

e  BricTpauBaTh pa3BEPHYTHIC
MICBMEHHBIE U YCTHBIE OTBETHI C
OTIOpO1 Ha UH(POPMAIIHIO U3
y4eOHHUKa U CIIPaBOYHBIX
MaTEepHaJIOB, IPAMOTHO
HCIIOIb30BaTh U3YYCHHBIN
MOHSTUHHBIN anapar Kypca XUMHUHU.




JlabopaTopHble M IPpaKTHYeCKHE
padoThI

Jlabopamopmuwiii onvim:
BzaumopeicTBue ruipokcuaa UHKa C
pacTBOpaMH KHUCJIOT U LIET0YEN

e Hcnonb3oBars npu
BBHITIOJITHCHUH YUCOHBIX 3aJaHUI
TEKCThI Y4eOHUKA, CIPABOYHBIC
matepuaisl (Ileproguyeckyro
CUCTEMY XUMHUYECKUX 3JIEMEHTOB
. . Menneneena, Tabiuiry
pacTBOPUMOCTH KHCJIOT, OCHOBAHHI
U coJieii B BOJIE,
3JIEKTPOXUMHUYECKHUM PsilT
HaIpsHKEHUH METAIIOB).

e Hcnosb3oBars npu
BBITIOJIHEHUH YYCOHBIX 3aJJaHUM U B
MIPOIIECCE UCCIIEIOBATEIIbCKOM
JIEATEIIbHOCTH HAYYHO-TIOIYJISIPHYIO
JUTEPATYPY XUMUUYECKOTO
COZIEpKaHUs, CIIPABOYHBIE
Marepuaisl, pecypcsl MHTEpHETA

Tema 9. Xumnuyeckas cBA3b.
OKHuCINTEIBHO-
BOCCTAHOBHTEJIbHBIE
peakuuu

(89)

DIEKTPOOTPULIATETLHOCTh AaTOMOB
XUMUYECKHUX IJIEMEHTOB.

XuMuyeckas CBsI3b (MOHHAS,
KOBaJICHTHAs MOJIAPHAs U KOBaJCHTHAS
HenousipHast). CTeneHb OKUCIICHHUS.
OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu (OBP). Ilportecchr okucnenus u
BOCCTaHOBJIEHUS. OKHCIUTENN U
BOCCTAaHOBHUTEIIH.

JleMoOHCTpaLun
OKHCANTETHHO-BOCCTAHOBUTEIbHbBIE
peaxkuu: TOpeHne, peakuu
Pa310KXCHUA, COCAUHCHUA

e  PackpbIBaTh CMBICIT
HU3y4aeMbIX MOHSATHM.

e  Omnpenensts BUA
XUMHYECKOH CBSI3U B COCTUHEHHH.

e  Onpenensarb CTETCHb
OKHCJICHUSI XHMUYECKOTO JIEMEHTA
1o Gpopmysie ero COeTMHEHUS.

e  Onpenenars 3JIEMEHT
(BEIIECTBO) — OKHMCIIUTEIb U
9JIEMEHT (BEMIECTBO) —
BOCCTaHOBUTEb.

e  OOBACHATH CYIIHOCTb
MIPOIIECCOB OKHUCIICHUS U
BOCCTAHOBJICHHUSI.




e  CocTaBisTh 3JEKTPOHHBIN
OasaHC ¢ y4€TOM YrCiIa OTJAAHHBIX U
HOPUHSTHIX AIEKTPOHOB.

e  CocraBisiTh ypaBHEHHE
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHOM
peaxkuuu.

e lcnosb30BaTh 1Ipu
BBINOJTHEHUH YUEOHBIX 3a/1laHui
TEKCThI y4eOHUKA,

®  CIIpaBOYHBIE MaTEpUAJIbI
(mepruoANYEecKyI0 CUCTEMY
XUMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa, Tabnuily
pacTBOPUMOCTH KHCJIOT, OCHOBAHHI
U coJieil B BOJIE,
3JEKTPOXUMHUYECKUH PsIL
HaANPSOKEHUH METaJIoB)




9 KJIACC (2 4 B Hee10, Bcero 68 4, n3 HuUX 4 4 — pe3epBHOE BpeMs)

[IpumepHBIC TEMBI,
PacKphIBAIOIINE JAHHBIN pa3ael
MIPOrpaMMbl, U KOJIMYECTBO YacoOB,
OTBOJIMMOE Ha UX U3yUYCHUE

OcHoBHOE coiepKaHue

OCHOBHBIE BUJIBI IEATEIHHOCTH
oOydJaronmxcs

DIJIEKTPOHHBII
o0pa3oBaTeNbHbIH

pecypcC

Paznen 1. [lepBoHavaibHbIe XUMHYEC

kue nousitus (20 4)

IloBTOpEHUe M yriryodjieHue
3HAHUI OCHOBHBIX pa3/ieJioB

Kypca 8 kiacca
(59

Ilepuonuuecknii 3akoH. [ lepuoanueckas
CHCTeMa XMMHYECKHUX DJIECMECHTOB

. . Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTU B UBMEHEHUH CBOMCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
TIEPUO/IOB, KAJIUS, KAIBIHUS U UX COCAMHEHUIN
B COOTBETCTBHUH C ITOJIOKEHHEM 3JICMECHTOB B
MEPUOINYECKON CUCTEME B CTPOCHHUEM UX
aTOMOB.

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKHUX BEIIECTB (MEXTyHAPOIHAS
U TpUBHAJIbHAS ). XMMHUYECKUE CBOWCTBA
BEIIECTB, OTHOCSAIIUXCA K Pa3JINYHbIM
KJIacCaM HEOPraHMYECKUX COCIUHEHUH, NX
TE€HETUYECKasl CBSI3b HEOPTaHUUYECKHUX
BEIIIECTB.

CrpoeHue BeniecTBa: BUJIbl XMMHUUECKOU
CBSI3U U TUIBI KPUCTAIUTMYECKUX PELIETOK.
3aBUCHMOCTH CBOMCTB BEIICCTB OT UX
CTPOCHHUS.

JdemoHcTpauuu
1. Mopenu KpuCTaNIMYeCKUX PEemEToK
HEOPraHUYECKUX BEIIECTB.

e  XapakTepu3oBaTb XMMHUECKHE
3JIEMEHTBHI NIEPBBIX TPEX MEPUOJIOB,
KaJIMA U KaJIbLIMS 110 UX MOJI0KEHUIO B
[Iepnonnueckoii cucreme
. . Menneneena.

e KiaccuguuupoBars u Ha3bIBaTh
HEOpPraHUYECKHUE BEILIECTBA U3YUEHHBIX
KJIACCOB.

e  OmnuckIBaTh 00IIME XUMUYECKHE
CBOICTBA BELIECTB Pa3INYHbIX KJIACCOB,
NOJITBEPKJIaTh CBOMCTBA ITPUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHUM
XUMHUYECKHUX PEAKIIUM.

e  OmnpenensTh BUA XUMHYECKOU
CBSI3M U TUI KPUCTAJUINYECKOM
PEIIETKY BEILECTBA.

e [IporHo3mpoBaTh CBOWCTBA
BELIECTB B 3aBUCUMOCTH OT UX
CTPOEHHUSI.

e  BricTpauBaTh pa3BEPHYTHIC
MICBMEHHBIE U YCTHBIE OTBETHI C
omopoit Ha HHPOPMAIIHIO U3 yUYeOHUKA
U CIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
HCMOJIb30BAaTh U3YYEHHBIN MOHATHITHBIN
anmnapar Kypca XUMHH.




2. KopoTkornepuoaHas ¥ JJTMHHOTIEPUOTHAS
¢dopmel [lepuonndeckoii CUCTEMBI
xumuueckux snemeHToB /1. 1. MenaeneeBa

e licnosnbp3oBaTh NIpu
BBIMOJTHEHUH YYE€OHBIX 3aJaHU U B
MPOLIECCE UCCIIEN0BATENBCKOMN
JeATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JIUTEPATyPy XUMUYECKOTO COAEPIKAHU,
CIIPaBOYHBIE MaTEPHAJIbI, PECYPCHI
HuTepHera

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH XUMHYECKHX
peakuuii

(49)

Knaccudukanms XuMruueckux peakiuii mo
Pa3IMYHbIM NPU3HAKaM (10 YUCILY U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEILLECTB, 110
TETIOBOMY 3P HEKTY, 0 U3MEHEHHUIO
CTENEHENW OKUCIIEHNUS XUMHUECKUX
AJIEMEHTOB, 110 OOPATUMOCTH, TI0 YYaCTHIO
KaTaJin3aTopa). IK30- U SHIOTEPMHUUECKUE
peakuuu, TEpMOXUMUYECKUE YPABHEHHUS.
[ToHsATHE O CKOPOCTU XUMUYECKON PEAKIIUH.
[ToHsATHE O TOMOTEHHBIX U FE€TEPOTrE€HHBIX
peakuusx. [Tonstue 06 0OpaTUMBIX U
HEOOPAaTUMBIX XMMUYECKUX PeaKIHsX.
[ToHsATHE O XMMHUYECKOM PaBHOBECHUH.
@DaxTOpHl, BIUAIOLIUE HA CKOPOCTh
XUMHUUYECKOHN PEaKIIMU U TIOJI0KEHUE
XUMHYECKOTO PABHOBECHUS.
OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH
(271eKTpOHHBIN OalaHC OKUCITUTEIHHO-
BOCCTAaHOBUTEJIbHON PEAKIINHN).
JdemMoHcTpanuu

1. 3aBUCHMOCTb CKOPOCTH XUMHUYECKON
peaxkuuu oT pa3IuYHbIX PaKTOPOB.

2. Bo3zeiicTBue kataauzaropa Ha CKOPOCTh
XMMHYECKON peaKkiinu.

e  PackpbIBaTh CMBICI U3y4aeMBbIX
HNOHATHN U IIPUMEHSATD 3TU OHITHS
IIPU OIMCAHUU CBOMICTB BEILIECTB U UX
MpEeBpalICHUH.

e Kiuaccupuuuponarsb
XUMHUUYECKHUE PEAKIINH 10 Pa3IMUHbIM
IIPU3HAKaM.

e  VYcTaHaBIMBATh 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEAKIUHU OT
pa3InYHbIX (PAKTOPOB.

e [IporHo3upoBaTh BO3MOKHOCTH
IIPOTEKAaHUsI XMMHUYECKHUX
MIPEBPALICHUH B Pa3IMUHBIX YCIOBUSIX.

e  OnpenensaTb OKUCIUTEND U
BoccTaHoBuTenb B OBP.

e  CoCTaBuATh JIEKTPOHHBII
OasaHC peakluu.

e [Ipou3BOANUTH BBIUUCIIEHHUS 110
XUMHUYECKUM YPaBHEHUSIM.

e  BricTpanBaTh pa3BEPHYTHIC
MMCbMEHHBIE U YCTHBIE OTBETHI C
oropoii Ha nH(oOpMaIHIo U3 yueOHNKA
U CIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
HCIIOIb30BATh U3yYEHHBIN ITOHATUINHBIN
anmnapar Kypca XUMHH.




3. Ilpumepsl HEOOPATUMBIX U OOPATUMBIX
peaKuuid.

4. CMelieHue paBHOBECHUS] XUMHYECKOM
peaKIuu.

Botuucnenusn

— KOJIMYECTBA BEIIECTBA, 00bEMa U MacChl
peareHToB WK MPOAYKTOB MO YPABHEHUSIM
XUMUYECKHUX PEaKIIUi

e  lcnosnb30BaTh pu
BBIMOJTHEHUH YYE€OHBIX 3aJaHU U B
MPOLIECCE UCCIIEN0BATENBCKOMN
JeATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JIUTEPATyPy XUMHUYECKOTO COAEPIKAHU,
CIIPaBOYHBIE MaTEPHAJIbI, PECYPCHI
HNutepnera

Tema 2. DiekTpoJMTHYECKAS
JAUCCOHAINA. XHMHYEeCKHe

PeaKkuH B pacTBOpax
(849)

Teopust 2JIEKTPOTMTHYECKON TUCCOLUALTUY.
DJIEKTPOJIUTHI U HEIJICKTPOJIUTHI.

Karnonsl, annonbsl. MexaHH3M JIHCCOUAN
BEILIECTB C Pa3IMYHBIMU

BUJAMH XUMHUYECKOH cBs3U. CTEICHb
nucconnanuu. CUIbHBIC U clia0ble
3IEKTPOJIUTHI.

Peakuuu noHHOTO0 0OMEHA, YCIOBUS UX
nporekanus. IoHHbIe ypaBHEHUS PEaKIIUiA.
XUMHYECKHE CBOMCTBA KUCIOT, OCHOBAaHUM U
CoJIel B CBETE MPEJICTABICHUN 00
AJIEKTPOIUTHYECKON Aucconmanuu. Cpena
pactBopa. [ToHsITHE O THAPOIN3E COJEH.
KadecTBeHHBIC peakiy Ha KATHOHBI U
AHUOHEI.

JdemMoHcTpanuu

e  PackpbIBaTh CMBICI H3y4aeMbIX
MOHSITUH, @ TAKKE CMBICI TEOPUU
AJICKTPOJIUTUYECKON JUCCOIHALIIH.

e  OOBACHATH MPUIHHBI
3JIEKTPOTPOBOIHOCTH BOTHBIX
pacTBOpOB.

e  CocraBisiTh ypaBHEHUS
JIUCCOIHAIINN KHUCIIOT, IIEJIOYCH B
COJIEH, TIOJIHBIE U COKpAIIEHHBIE
WOHHBIC YPaBHEHUS XUMUYICCKUX
peaxiuiit HFOHHOTO OOMEHa.

e [InmarmpoBaTh U OCYIIECTBIIATH
Ha TPAKTHKE XUMHUYICCKUE
JKCIIEPUMEHTEHI, IIPOBOIUTH
HaAOJIOCHUS, A€JIaTh BLIBOIBI 1O
pe3yiabTaTaM 3KCIIEPUMEHTA.

e (CnenoBaTh NpaBuiIamMm
6e3omacHoil paboThl B 1abopaTopun
TP UCTIOJIb30BAHUH XUMHUYECKOM
TOCYIbI M 000PYAOBaHUS.

e [Ipou3BOAUTH BHIUUCICHHUS 110
XUMUYECKUM YPaBHEHUSM.




DneKkTpuyecKasi MpOBOAMMOCTb PACTBOPOB
BEILIECTB; IB)KEHUE HOHOB B 3JIEKTPUYECKOM
ToJIE.

OMBITHI, WJUTIOCTPUPYIOLIUE TPU3HAKI
MIPOTEKAHUS PEAKINI HOHHOTO OOMEHa.
OMBITHI IO ONPECIICHUIO CPEJIbI B pacTBOpax
coJiel (XxJiopuaa HaTpusi, KapOOHaTa HATPUS,
XJIOpUa [IMHKA).

JlaGopaTopHble M NpaKTHYeCKHE PAa0OThI
Jlabopamopuwiii onvim:

Peakuuu nonHoro oOMeHa B pacTBOpax
anekTposuToB: cynbdara meau(Il) u ménoumn,
KapOoOHaTa HaTpus U COJSIHOM KUCIIOTHI,
peaxuus HeUTpaau3aul MeXIy
TUAPOKCHUIOM KIS U COJITHON KHCIIOTOM.

IIpakxmuueckas paboma:
Ne 1. Pemienue skcneprMeHTaNbHbBIX 3a/1a4 110
TEME.

Buiuucnenus
— I10 ypaBHeHI/ISIM XUMHNYCCKUX peaKum?I

e  BricTpauBarh pa3zBEpHYTHIE
IUCbMEHHBIE U YCTHBIE OTBETHI C
Ormopoi Ha HHPOPMAITHIO U3 YaeOHUKA
Y CIIPaBOYHBIX MaTEPHUAIIOB, IPAMOTHO
HCIIOJIb30BATh U3yYEHHBIN ITOHATUIMHBIN
anmnapar Kypca XUMHH.

e lcnosb30BaTh 1Ipu
BBINIOJIHEHUH YY€OHBIX 3aJaHUN U B
IIPOLIECCE UCCIIE0BATENBCKON
NESATEIbHOCTH Hay4YHO-TIONYJISIPHYIO
JUTEpPATypy XUMHUUECKOTO COACPKaHMS,
CIPaBOYHbBIE MaTEpUAIIbl, PECYPCHI
HNuTepuera

Paznen 2. Hemeranbl u ux coenumHeHus (24 9)

Tema 3. O0mas
XapaKTePUCTHKA XUMHUYECKHUX
3jeMeHTOB VIIA-rpynmnsl.

T'ajnorennl
(4 1)

OO01mmas XxapakTepuCTHKA TaJIOTCHOB.
Oco0eHHOCTH CTPOEHUS aTOMOB 3TUX
OJIEMCHTOB, XapaKTCPHBIC JJI1 HUX CTCIICHU
okuciienns. CtpoeHue u pu3nveckue
CBOMCTBA MPOCTHIX BEHIECTB — raJIOI€HOB.
XUMHUYECKUE CBOKCTBA HA TPUMEpPE XJIopa
(B3amMOJIEHCTBHE C METAJIIAMH,

e  OOBACHATH O0IIHE
3aKOHOMEPHOCTU B U3MEHEHHUH CBOWCTB
HEMETaJIJIOB M UX COeIWHEHUN B
npezaesax MajablX IEPUOIOB U TTIABHBIX
noarpynn [lepuoandeckon cucTeMbl
XAMHYECKUX IJIEMEHTOB C YYETOM
CTPOEHHUSI UX aTOMOB.




HeMeTaJlJIaMH, 111eJ04aMu). XJI0pOBOAOPO/.
ConsiHast KMCIIOTa, XUMUUYECKHE CBOMCTBA,
nojy4yeHue, npuMmeHenue. KauectseHHbie
peaKIu Ha rajJoreHu1-UOHBI.

[elicTBue xj0pa U XJI0pOBOJAOPOIa HA
OpraHu3M 4ejoBeKa. BaxkHeWne XJ1opuasl 1
HX HaXOXCHUE B IIPUPOJE.

JdemoHcTpamun
Buneomarepualbl: raloreHsl 1 ux
COCTUHEHUSI.

O06pa3siibl XJI0PUIOB.

JlaGopaTopHble M NpaKTHYeCKHEe PA0OThI
Jlabopamopmnwiii onvim:

PacniozHaBaHue XI0pua-nOHOB.
Ilpaxmuueckas paboma:

Ne 2. TlonyueHue cCoMTHONU KUCIIOTHI,
U3y4YeHUe e€ CBOMCTB.

Buvituucnenusn

— 110 ypaBHeHI/IﬂM XUMHUYCCKUX peaKuHﬁ,
€CJIM OJTMH U3 PEarcHTOB JIaH B N30BITKE;

— 00BEMOB Ta30B MO YPaBHEHHUIO PEAKITUU Ha
OCHOBE 3aKOHa 00BLEMHBIX OTHOIIEHHI ra30B

e  XapakrepuzoBaTb (hU3NYECKHE
Y XUMHUYECKHE CBOMCTBA POCTHIX
BEILIECTB rajloreHoB (Ha mpumepe
XJIOpa) U CJIOKHBIX BELIECTB
(xopoBo0OpOIa, XJIOPUAA HATPHUS),
CrocoO0bl UX MOIY4YEHUs, IPUMEHEHUE U
3HAYEHUE B MPUPOJIE U KU3HU
YeJI0BEKA.

e  Omnpenenstb rajJoreHU-MOHbBI B
pacTBope.

e [InanupoBaTh U OCYIIECTBIIATH
Ha MPaKTHKEe XMMHYECKHUE
9KCIIEPUMEHTBHI, IPOBOJIUTH
HaOJIr0/1eHUS, JIeN1aTh BHIBO/IbI 110
pe3yJibTaTaM 3KCIepUMEHTA.

e (CienoBarhb NpaBUJIaM
6e3omacHoil paboThI B 1abopaTopun
IIPU UCIIOJIb30BAaHUM XUMHUYECKOMN
HOCYIbl U 000PYAOBaHMS.

e  BricTpauBaTh pa3BEPHYTHIC
MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha uHpopMaIHo U3 yueOHNKa
Y CIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
HCIIOb30BATh U3yYEHHBIN TTOHATUIMHBIN
anmnapar Kypca XUMHH.

e lcnonb3oBarh pu
BBINOJIHEHUH YUeOHBIX 33JaHUi U B
MpoLIecce UCCIeI0BaTENbCKON
NeSITeIbHOCTH

®  Hay4HO-TIOMYJISPHYIO
JUTEPATypy XUMHUUECKOTO COACPKAHMS,
CIPaBOYHBIE MATEPUAIBI, PECYPCHI
HNurepHera




Tema 4. O6mas
XapaKTepPUCTUKA XUMHYECKHX
3jieMeHTOB VIA-rpynmnsl.

Cepa u eé coeqnHeHUs
(59)

OO01mmas xapakTepucTrka JieMeHToB VIA-
rpynnbsl. OCOOEHHOCTH CTPOEHMS ATOMOB
3TUX JIEMEHTOB, XapaKTePHbIE I HUX
creneHu okuciaeHust. CtpoeHue u
(u3nUecKre CBOMCTBA POCTHIX BEIIECTB —
KHUCJIOpOJa U cepbl. AJUIOTPOITHBIE
MOIU(DHUKAITIHY KHCIIOPO/Ia K CEPHI.
XUMHYECKUE CBOMCTBA CEPBHI.

CepoBonopoi, cTpocHHE, (HU3HUECKUC U
XUMHUYecKue cBorcTBa. OKCUIBI CEPBI KaK
MPEACTaBUTENN KUCIOTHBIX OKCHI0B. CepHas
KHCIIOTa, (PU3MUECKUE U XUMUYECKUE
cBoiicTBa (00IIHe KaK MpeACTaBUTENs Kiacca
KHCIIOT U crienu(uueckue), IpuMeHeHHe.
XUMHYECKHUE PEAKIUH, JIEKALIUE B OCHOBE
MIPOMBIIIIJIEHHOTO CTI0c00a MOTy4YeHUs
CEPHOI KUCIOTHI. ATIMapaThl U MPOTEKAIOIINE
B HUX TMPOIIECCHI (Ha MpUMepe MPOU3BOICTBA
CEPHOI KUCIIOTHI).

Comnu cepHOM KUCTOThI, KAYECTBEHHAs
peaxius Ha Cynb(aT-uoH.

Haxoxxnenne cepsl 1 €€ coeqMHEHUH B
npupojie. XUMHUUYECKOE 3arpsi3sHECHUE
OKpY>KaloIleu cpeJibl COEAMHEHUSIMU CEPBI
(KUCTTOTHBIC JOXKIH, 3arps3HEHUE BO3TyXa U
BOJIOEMOB), CITOCOOBI €T0 MPEOTBPAIICHHUS.

JdemMoHcTpanuu
Konnexuuu (BumeomaTepuasl): cepa u eé
COCIMHEHMUSI.

e  OObAcHATH 001ME
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWCTB
aneMeHToB VIA-rpynmsl U Ux
COEIMHEHUI C yUETOM CTPOEHUS UX
aTOMOB.

e  XapakTepu3oBaTb (pU3NUYECKHE
U XUMUYECKUE CBOMCTBA MIPOCTOTO
BEILIECTBA CEPBI U €€ COCTUHECHHI
(cepoBoOpOIa, OKCUIIOB CEPBI, CEPHOMU
KHCIIOTHBI, CYJIb(ATOB), CIIOCOOBI UX
IPUPOJIE U KU3HU YEJIOBEKA.

e  OmnpenensaTe HAINYKUE CyIb(at-
MOHOB B PacTBOpe.

¢  OOBACHATH CYIIHOCTh
9KOJIOTHYECKUX MTPOOIIEM, CBA3aHHBIX C
nepepaboTKON COeAMHEHUN CEPBHI.

e [InanupoBaTh U OCYIIECTBISATH
Ha MPaKTUKEe XUMUYECKHE
9KCIEPUMEHTHI,

e [IpoBoauth HabMIOACHNS,
JIeNIaTh BBIBOJIBI IO pe3ybTaTaM
HKCIEPUMEHTA.

e (CnenoBaTh NpaBuiIamMm
6e3omacHoil paboThl B 1abopaTopuu
MIPH UCTIOTH30BaHUU XUMHUYECKON
Mocy il U 000PYOBaHUS.

e [Ipon3BOANTH BEIYHCICHUS IO
XUMHUYECKHM YPaBHECHUSIM.

e lcnonb3oBath npu
BBITIOJTHEHUH YUEOHBIX 33/IaHUH TEKCTHI
yueOHUKa, CIIPAaBOYHBIC MaTEPUAITBI
(ITeproguyeckyto cuctemy
XUMHUYECKHUX 3JICMEHTOB




OOyriuBaHue caxapa 1o JeiicTBUeM
KOHUEHTPUPOBAHHOM CEPHOU KUCIIOTBHI.

JlabGopaTopHble U IPAKTHYECKUE
padoThI

JlabopamopHvle onvimul:
OO6Hapy:xeHue cynbhaT-HOHOB.
BzanmopelicTBue pa30aBiIeHHON CEPHOI
KHCJIOTBI C IMHKOM.

Botuucnenusn

— [0 YPaBHEHUSIM XUMHYECKHUX PEaKIIHii;
— MacCOBOM JOJH BBIXOJIa MPOTyKTa
peakiuu

. . Menneneena, Tabiuiry
pacTBOPUMOCTH KHCJIOT, OCHOBAHUM U
COJICH B BOJIE, AIIEKTPOXUMHUYECKHHA DSl
HaIpsHDKEHUH METaJIJIOB).

e lcnonp3oBatk npu
BBITTOJIHEHUH YYEOHBIX 3a/IaHUH U B
IpOIIECCe MCCIIE0BATENbCKOM
JeSITeIbHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEPATyPy XUMHUECKOTO COACPKAHWS,
CIPAaBOYHBIC MAaTEPUAIBI, PECYPCHI
HNutepnera

Tema S. O01masn
XapaKTEePUCTHKA XMMHYECKHX
3J1eMeHTOB VA-rpynnsbl. A30T,
(¢ocdop u ux coennHenunst

(7 9)

OO6m1as XxapakTepucTrUKa 3JIeMEHTOB V A-
rpynibl. OCOOEHHOCTH CTPOEHUS AaTOMOB
ATHUX AJIEMEHTOB, XapaKTepPHBIE I HUX
CTETNEHU OKUCIJICHUS.

A30T, pacnpocTpaHeHue B IPUPO/IE,
¢bu3nyeckre 1 XMMUYECKHUEe CBOICTBA.
Kpyrosopot a3zora B npupoe.

AMMHaK, ero Gu3n4ecKrue U XMMUYEeCKHe
CBOWCTBa, OJy4eHue 1 npuMeHerne. Comu
aMMOHMUSI, UX (PU3NYECKHE U XUMHUECKUE
CBOWCTBA, IPUMEHEHHE.

KauecTBeHHas peakiius Ha HOHBI aMMOHHSL.
A30THAas KUCI0Ta, €€ (hru3nuecKkue u
XUMHUYECKHE CBOKCTBA (00IIHE KakK
MIPECTaBUTEINS KIlacca KUCIIOT U
cneuupuyeckue). Micronap3oBaHne HUTPATOB

e  OOBsCHATH O0IIHE
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
9IEMEHTOB VA-TPYIIIBI U UX
COEIMHEHUH C YYETOM CTPOEHHUS UX
aTOMOB.

e  XapakTepus3oBarbh (pU3HUECKUE
Y XUMUYECKHE CBOHCTBA MTPOCTHIX
BEIIECTB a30Ta U Gocdopa u ux
COCTMHECHUH (aMMHaKa, CoJIeh
aMMOHHSI, a30THOM KHCIIOTHI, HUTPATOB,
okcuga dochopa(V) u hochopHoit
KHCIOTHI, pochaToB), CIOCOOBI UX
MOJTy4YeHHUsI, IPUMEHEHUE U 3HAYCHHUE B
MIPUPOJIE U )KU3HU YETIOBEKA.

e  OnpenensTh HOHBI AMMOHHUS U
(dhocdar-noHsI B pacTBOpE.

e  OOBACHATH CYyUIHOCTD
9KOJIOTMUYECKUX MPOOJIeM, CBA3aHHbIX C




U COJIell aMMOHHSI B KaYeCTBE MUHEPATbHBIX
yIoOpeHui.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH
Cpeabl COeTMHEHUSIMH a30Ta (KUCIIOTHBIE
JIOX/IU, 3arpsI3HEHUE BO3/1yXa, TOYBHI U
BOJIOEMOB).

docdop, aumoTporHbie MOIUPUKAINN
docdopa, pusndeckre U XUMHIECKUC
CBOMCTBA.

Oxcun dpochopa(V) u hocdopnas kucnora,
(bu3nuecKre 1 XMMUYECKHE CBONCTBA,
noxydeHue. KauectBennas peakuus Ha
dhochar-noHsI.

Wcnons3oBanue pocdaToB B KauecTBe
MUHEpAJIbHBIX YA00peHHid. 3arps3HeHune
MIPUPOJHBIX BOJOEMOB (ocaTamu.
JdemMoHcTpanuu

Konnexkuuu: ¢pocdop u ux coequHeHus.
B3anMozeincTere KOHUEHTPUPOBAHHON
a30THOM KHUCJIOTHI C MENIBIO.

JlabopaTopHble U NpaKTHYeCKue padoThl
Jlabopamopnvie onvimul:

1. BzaumMoeiicTBHE COJIEH aMMOHHS C
LIETOYBIO.

2. O3HakoMJIeHHE ¢ 00pa3IaMu a30THBIX U
¢bochopHbIX ynoOpeHuil.

IIpakmuueckas paboma:

Ne 3. Tlonydyenune amMmmuaka, n3y4eHue ero
CBONCTB.

HAXOXKICHUEM COCIMHEHHI a30Ta U
(docdopa B okpyKaroliei cpeze.

e [lnmanupoBaTh U OCYIIECTBISATH
Ha MMPAKTHKE XUMHUYECKHUEC
9KCIEPUMEHTBI, TPOBOIUTH
HaOJIFO/ICHUS, IENIATh BBIBOIBI 110
pe3yabpTaTaM SKCIIePUMEHTA.

e  CrnenoBarpb paBUIaM
0e30macHOi paboThI B TaOOpaTOPUH
IIPH UCIIOJIb30BAHUN XUMUYIECKOM
TIOCY/TbI U 00OPYIOBAHHSI.

e [Ipou3BOANTH BHIYHUCIICHHUS IO
XUMHAYECKUM YPaBHCHHUSM.

e lcnonb3oBath mpu
BBITMOJIHEHUH YUYEOHBIX 3aaHUN TEKCThHI
y4eOHUKa, CIIPaBOYHBIC MATePUAITBI
(IepruoINYECKYIO CHCTEMY XUMUYECKUX
snemenToB JI. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHCIIOT, OCHOBAaHHH 1
COJIEH B BOJIE, DJIEKTPOXUMUYECKUAN P
HaNpsHKCHUH METaJJIOB).

e lcnosnb30BaTh Ipu
BBINOJIHEHUH YUCOHBIX 3aJ]aHUl U B
poriecce UCciaeI0BaTeIbCKOn
JeSITeIbHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEPATyPy XUMHUIECKOTO COCPKAHWS,
CIPABOYHBIC MATEPHUAIIBI, PECYPCHI
HNutepnera




Buiuucnenusn
— I10 YPABHEHUSAM XMMHYECKUX PEaKIUuit

Tema 6. O01mas
XapaKTepUCTUKA XUMHYECKUX
3jieMeHTOB IVA-rpynnsl.
Yraepoa u KpeMHHUI U MX

coeIMHEeHHUA
(84)

Yrnepon, aluioTponHble Mo (pUKaIH,
pacrnpocTpaHeHue B pupoje, Gpu3nueckue u
XUMHYECKHE CBOICTBA.

AncopOuus. KpyroBopot yriepoaa B
MIPUPOJE.

Oxcuppl yriaepona, ux pusudeckue u
XHMHYCECKHE CBOMCTBA, UX JICHCTBHE HA
YKUBBIE OpPraHU3MBl, IOJIyYE€HUE U
MIPUMEHEHHE. DKOJIOTMUECKHUE TPOOIIEMBI,
CBsi3aHHbIE ¢ oKcuaoM yriaepoaa(IV);
THIIOTE3a TII00AIEHOTO TIOTETUICHHSI KITMMATa;
MapHUKOBBIN AP PEKT.

VYronbHas KUCIIOTa U €€ Colu, UX (pu3nuecKkue
" XUMHAYECKUE CBOWUCTBA,

II0JIy4eHUE U NpuMeHeHne. KauectBeHHas
peakius Ha KapOOHAT-HOHBI.

Hcnonb3oBanue kapOOHATOB B OBITY,
MEIUILIMHE, TPOMBIIIIIEHHOCTH, CEICKOM
XO35UCTBE.

IlepBoHauaIbHBIE TOHATHUS 00 OPraHUYECKUX
BELIECTBAaX KAK O COEUHEHMSX yIJIepoa:
0Cc00EHHOCTH cocTaBa U cTpoeHus. [lonsaTue o
OMOJIOTMYECKH BaXKHBIX BEILECTBAX: )KHUPaX,
Oenkax, yriueBojax. MarepuaibHOE €JMHCTBO
OpPraHMYECKUX U HEOPTaHUUYECKUX
COCIMHECHUM.

KpemHuuid, ero ¢pusudeckue 1 XuMHUYECKHE
CBOICTBa, OJIyYEHUE U IPUMEHEHHE B
ANEKTPOHHUKE.

. OOBSICHATH 001IIHE
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
aneMeHTOB [V A-rpynmsl 1 ux
COCIMHEHUM C yYETOM CTPOCHHUS UX
aTOMOB.

. XapakTepru3oBarh (PU3HUECKUC
U XUMUYECKUE CBOWCTBA IPOCTHIX
BEIIECTB YIIIepo/ia U KPEMHHUS U UX
coenuHEeHMH (OKCUIOB yriaepoaa,
YrOJIbHOM KUCIIOThI, KapOOHATOB,
OKCHJIa KPEMHUS1, KpEMHHEBOU
KHCJIOTHI, CHJIMKATOB), CIIOCOOBI X
MOJIYYeHUS], IPUMEHEHUE U 3HAUCHHE B
NPUPOJIE U )KU3HU YEIIOBEKA.

J Omnpenensth kapOOHAT- U
CHWJIMKaT-HOHBI B PaCTBOPE.
. OOBSCHSTH CYIIHOCTD

IKOJIOTHYECKHUX TPOOIIEM, CBSI3aHHBIX C
HAXO0XJ/ICHUEM YTJIEKHCIIOTO Tra3a B
OKpY>Karollen cpene.

o NnmrocTpupoBaTh B3aUMOCBSI3b
HEOPTaHMYECKUX COSAMHEHUN yriiepoaa
1 OPraHuvYCCKHUX BCIICCTB.

o [TnanupoBaTh U OCYIIECTBIAThH
Ha TIPAKTHKE XUMUYECKUE
OKCIICPUMCHTBI, BEIBO/IBI 110
pe3ylbTaTaM 3KCIepUMEHTA.

J CrnenoBath mpaBuiiaM
0e3omacHoi paboThI B TabopaTopun
IIpH UCII0JIb30BAHUN XUMHUYECKOU
TOCYIbI 1 000PYAOBaHUSI.




CoenMHEHUS KpEMHUS B TIPUPO/IE.

Oo6mue npencraBieHus 00 OKCUIe
kpeMHuA(IV) 1 kpeMHHEBOH KHUCIIOTE.
CunuKaThl, UX UCTIOJIB30BAaHUE B OBITY,
MEIHIMHE, IPOMBIIUIEHHOCTH. BaxkHenmue
CTPOUTEIILHBIC MaTEPHAJIBI: KEPAMUKA,
CTEKJIO, IIEMEHT, OETOH, KeJIE300€TOH.
[Tpo6emMbl 6e30MacHOr0 UCTIOIB30BaHUS
CTPOUTEIILHBIX MAaTEPUAIOB B TIOBCETHEBHOM
KU3HU.

JdemMoHcTpanuu

Mopgenu KpUCTaJUIMYEeCKUX PEIETOK anmasa,
rpaduTa, MOJIEKyIbl QysuIepeHa.
AncopOuust pacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yriiéM. [IpoTuBoras.
Buneomarepuansl: cuiMKaTHas
MPOMBIIIIIEHHOCTb.

Mojenu MOJIEeKyJl OpraHu4eCKUX BEIECTB.

JlabopaTopHble U NpaKTHYeCKHe padoThl
Jlabopamopnwiii onvim:

KauecTBeHHas peakiuus Ha KapOOHAT-HOH.
Ipaxmuueckue pabomoi:

Ne 4. TlonyyeHue yriaekuciaoro rasa.
KauecTBeHHas peakius Ha KapOOHAT-UOH.

Ne 5. Pemrenne skciepruMeHTANBHBIX 3a7a4 110
teMe «Hemeramby.

Buviuucnenusn

. Hcnonws3oBarh npu
BBITIOJITHCHUH YY€OHBIX 3aTaHUI TEKCTHI
yueOHUKa, CIIPAaBOYHBIE MATEPUAITBI
(ITeproguyeckyto cucTemy
XUMHUYECKUX 3jiemeHToB /1. 1.
MenpneneeBa, TaOIUILy PACTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH B BOJE,
AJICKTPOXUMHYCCKHUH PsIT HAIIPSIKEHU I
METaJlIOB).

. Hcnonw3oBars npu
BBIMOJTHEHUH Y4E€OHBIX 3aJaHUI U B
MIPOIIECCE UCCIIEA0BATEIbCKOM
NEeSTeNIbHOCTH Hay4YHO-TIOMYIISPHYIO
JUTEPATYPY XUMHUYECKOTO COJIEPKaHUS,
CIIpaBOYHBIE MaTEPHAJIbI, PECYPCHI
HNuTepnera




— 110 YPaBHEHUSIM XUMHUUYECKUX PEAKIIUH,
€CJIM OJTMH U3 PEareHToB J]aH B BUJIE BOJAHOTO
pacTBOpa ¢ U3BECTHOM MacCOBOM JOJIEH

Pa3znen 3. Meraibl U ux coenuHenus (20 u)

Tema 7. O011ue cBOliCcTBA

MeTajlJIOB
(4)

OO61mas xapakTepuCTHKa XUMUYECKUX
AJIEMEHTOB — METaJUIOB HAa OCHOBaHUH HX
nonoxeHus B [lepuoandeckoi cucreme
xuMudeckux snemenToB /1. 1. MenpaeneeBa u
CTPOECHHS aTOMOB.

Crpoenue MetauioB. Metayuinyeckas CBsi3b U
MeTaJlJIN4ecKasi KpUCTaNINYECKask pelETKa.
DNEKTPOXUMHUUECKUN Psiji HAlPsHKEHUN
MeTaiioB. PuU3nyUecKrue U XUMUYECKUE
CBOMCTBA METAJIIOB.

OO6mue crmocoOb! MOTYyYEHUsT METAJIOB.
[ToHsiTHE O KOPPO3UH METAIIIOB U OCHOBHbBIE
CHOCOOBI 3aIIUTHI OT KOppo3uu. CriaBbl
(cranb, 4yryH, AIOPATIOMUHUHN, OpOH3a), UX
MIPUMEHEHHE B OBITY M POMBIIINIEHHOCTH.
JdemMoHcTpanuu

O3zHakoMJIeHHE ¢ 00pa3IlaMyu METaJIOB U
CIUIaBOB, UX (PU3MUECKUMHU CBOICTBAMH.
Moaenu KpUCTaUIMYECKUX PEIIETOK
METaJIJIOB.

Buneomarepuaibl: KOppo3usi METAJIOB.

JlabopaTropHble U MPpaKTHYEeCKHE PA0OTHI
Jlabopamopuvie onvimui:

O3nakomiieHHe ¢ 00pa3IaMu CIijIaBoB
METAJIJIOB.

° PackprbiBaTh CMBICIT H3y4aeMbIX
MOHATHI U TPUMEHSITh 3TH TTOHATHS
IIPU ONKUCAHUH CBOMCTB BEIIECTB M UX
MpEeBpalICHUH.

) OO0BACHITE 001I1E
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
9JIEMEHTOB-METAJIJIOB U MX COeTUHCHHI
C YYETOM CTPOEHUSI UX aTOMOB.

° XapakTepu3oBaTh CTPOCHUE
METAIIJIOB, 00ITMe PUINYECKUE U
XHMHYECKHE CBOMCTBA METAJIIOB.

o XapakTepu3oBaTh 001He
CMOCOOBI OJTYYEHHUSI METAJIIOB.
o CrnenoBath nmpaBuiIaM

Oe3omacHoil paboThl B 1ab0paTopun
IPY UCTIOJIb30BAaHUH XUMUYECKOH
MoCyZbl ¥ 000py10BaHMUSI.

J [Ipon3BoaNTE BEIUUCIIEHHUS 110
XUMHUYECKUM YPaBHEHUSIM.
. Hcnons3oBate npu

BBITIOJTHEHUH YICOHBIX 3aaHHIA TEKCTHI
yueOHUKa, CIIPaBOYHbBIE MATEPUAIIBI
(ITeproguyeckyto cuctemy
XUMHYECKHUX IJIEMEHTOB

. U. MenneneeBa, Tabnuily
PacTBOPUMOCTHU KHUCIIOT, OCHOBAHUH U
CoJIeHl B BOJIE, AIIEKTPOXUMHUYECKUN PsiT
HaIpsDKEHUH METAJIJIOB).




3aBUCHUMOCTH CKOPOCTH PEAKIIMHU METaJLJIa C
KHUCJIOTOM OT IPUPOIBI METAJLIA.
Botuucnenusn

— 0 YPaBHEHUSAM XUMHUYCCKUX PEAKIUH,
€CJIM OJIMH U3 PEareHTOB COACPIKUT IPUMECH

. Hcnonw3oBars npu
BBIMOJTHEHUH YYE€OHBIX 3aJaHU U B
MPOLIECCE UCCIIEN0BATENBCKOMN
JeATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JIUTEPATyPy XUMUYECKOTO COAEPIKAHU,
CIIPaBOYHBIE MaTEPHAJIbI, PECYPCHI
HuTepHera

Tema 8. BaxkHeiime MeTaLIbI

M UX COCAUHCHUSA
(16 )

Illenounbie MeTambl. [lonoxeHue B
[lepuoanueckoii cucTeMe XUMHUUYECKHUX
anemenToB J[. 1. MenpeneeBa, ctpoeHue
aroMoB. Haxoxnenue B mpupoze.
dusnueckue 1 XUMUYECKHUEe CBOMCTBRA (Ha
npumepe Hatpus U kanus). Okcuasl U
TUAPOKCHUIBI HATpUsl U Kanus. [[pumeHeHue
LIEJIOYHBIX METAJUIOB U UX COEIMHEHHM.
[IlenouyHO3eMeNbHbIE METAIBI MAarHUN 1
KaJIbLIN, cTpoeHne aToMoB. [lonoxenue B
[lepuoanueckoil cucTeMe XUMHUYECKHUX
anemenToB . 1. Menaeneena.
Haxoxnenue B npupone. Puznueckue u
XMMHYECKHE CBOMCTBA. BaxkHeiiiue
COCTUHEHUS KaNbIHsl (OKCU, THAPOKCHI,
comnu). JKECTKOCTh BOJIBI U CLIOCOOBI €€
ycTpanenus. AnmomuHuid. [Tonoxenue B
[Tepuoanueckoii cucTeMe XUMUUYECKHIX
anemenTtoB JI. 1. Menzaeneesa, ctpoeHue
aroma. Haxoxnenue B mpupoe. dusnyueckue
1 XUMUYECKHUE CBOKCTBA. AM(OTEpHBIE
CBOICTBA OKCHJIA U rusipokcuaa. JKeneso.
[Tonoxenue B [lepuoanueckoit cucreme
xuMudeckux 3neMeHToB . . Menneneena,

) OO0BACHITE 001I1E
3aKOHOMEPHOCTH B U3MECHECHHH CBOWCTB
AJIEMEHTOB-META/UIOB B TPYIIAaX U MX
COEIMHEHUH C yUETOM CTPOCHHUS UX
aTOMOB.

. Xapaktepru3oBaTh (U3HUCCKHE
U XMMUYECKHE CBOHCTBA MPOCTHIX
BEIIECTB METAJIJIOB U MX COCTUHECHUI
(OKCHIIOB, TUAPOKCUIIOB, COTEH),
CIIOCOOBI KX TIOJTyYeHUS, MPUMEHECHHE U
3HAYEHUE B MPUPOJE U KUZHU
YyeJIoBeKa.

° Pacmo3naBath ¢ momoInpo
KaueCTBEHHBIX PEaKIUi HOHBI
METaJIOB (MarHus, aTlOMUHUS, ITUHKA,
Kenesa, MeIu ).

° [TnaHupoBaTh U OCYIIECTBIATH
Ha PAKTHKE XUMUYICCKUE
IKCIIEPUMEHTEHI, IIPOBOIUTH
HaAOJIIOICHUS, A€JIaTh BLIBOIBI 1O
pe3ylbTaTaM dKCIepUMEHTA.

. CrnenoBaTh npaBuiIam
6e3omacHoil paboThI B 1abopaTopuu
TP UCIIOJIb30BAHUH XUMHUYECKOM
TOCYIbI M1 000PYAOBaHUS.




cTpoeHue aroma. HaxoxaeHue B mpupo/e.
dusnyecKrue ¥ XUMUYSCKHE CBOKCTBA.
Oxkcupl, rusipokcuibl U conu xenesa(ll) u
xenesa(Ill).

JdemMoHcTpanuu

BzaumoneiicTBrue HaTpuUs C BOJIOM.
OxkparnmBaHue IaMeHH HOHAMU HAaTpUsl U
kanusi. OkpaliMBaHue IIaMeHU HOHAMU
KayplMs. BzanMoaeicTBre OKCHIa KAJIBIHSA C
BoJioM. BujeomaTepuanbl: ropeHHE Kene3a B
KHUCJIOPOJIE U XJIOpE.

JlaGopaTopHble M NpaKTHYeCKHEe PA0OThI
Jlabopamopmvie onvimul:

O3zHakoMJIeHHEe ¢ 00pa3aMu alfOMUHUS U
€ro CIIJIABOB.

AM@oTepHbIe CBONCTBA THIPOKCHIA
anmroMunusi. KauecTBeHHBbIE peaKIIMi Ha HOHBI
JKeresa.

Ipaxmuueckue pabomoi:

Ne 6. JKécTkocTb BOABI M METOIBI €€
YCTpaHCHHUS.

Ne 7. PemieHne skcriepruMEHTANIBHBIX 3a7a4 110
TeMe «MeTaJIbIy.

Botuucnenun

— 0 YpaBHEHUSM XUMHUYECKUX PEAKITUH,
€CJIM OJTMH W3 PEarcHTOB JIaH B U30BITKE WIIH
COJICPKUT TIPUMECH;

— MacCOBOM JIOJIA BBIXOJIa TIPOYKTa
peakmu

o IIpon3BoaNTE BBIUUCIICHHS 110
XUMHUYECKUM YPAaBHEHUSIM.
. BeicTpauBarth pa3BEpHYTHIE

MMMCbMEHHBIC U YCTHBIC OTBETHI C
omopoit Ha HHGOPMAIIHMIO U3 yUYeOHUKA
Y CIIPaBOYHBIX MATEPHAIIOB, TPAMOTHO
UCIIOJIb30BaTh M3YYCHHBIN TTOHSATHIHHBIH
anmapar Kypca XHMHH.

o Hcnonb3oBats npu
BBITIOJIHEHUH YYCOHBIX 3a/IaHUH U B
IPOIIECCEe MCCIIE0BATENBCKOM
JeSITeIbHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEPATyPy XUMHUECKOTO COACPKAHWS,
CIPAaBOYHBIC MAaTEPUAIBI, PECYPCHI
HuTepnera




Paznen 4. Xumusi 1 okpy:kamomas cpeaa (3 u)

Tema 9. BemiectBa 1 MmaTepu-

AJIbI B JKHU3HH Y€J10BCKa
B w)

HoBele MaTepuaibl U TEXHOJIOTHH.
BeniecTBa u MaTepuansl B IOBCEHEBHOM
JKA3HU YEJI0BEKa. XMMHUS U 310POBBE.
be3onacHoe UCIIONB30BaHKE BEILIECTB U
XUMHUYECKHUX PEAKIIH B OBITY.
[IpupoiHBIE HICTOYHUKH YIJIEBOIOPOIOB
(Yross, IpUpOAHBIN ra3, HePTh), IPOAYKTHI
UX NepepadoTKH, UX POJIb B OBITY U
MIPOMBIIIJIEHHOCTH.

OCHOBBI 3K0JIOTMYECKOI TPaMOTHOCTH.
XHUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH
cpenbl (MpeaenbHO T0MyCTUMAas
koHieHrpanus semects — [1J1K).

Ponb xumuM B pelieHu SKOJI0THYEeCKUX
npobiem

o XapakTepru3oBaTh POJIb XUMUU
B Pa3JIM4HBIX chepax AesTeIbHOCTH
JIFOICH, OCHOBHBIC BEIIECTBA U
MaTepuabl, IPUMEHSAEMBIC B )KU3HU
COBPEMEHHOI'0 YeJIOBEKaA.

o OOBACHATH yCI0BUS
0€30I1aCHOT0 UCIOJIb30BaHUS BEILIECTB
U XMMUYECKUX peakluil B ObITY.

o AHanu3upoBaTh U KPUTUUECKH
OLIEHUBATh UH(OPMALIHIO O BIUSHUU
IPOMBIIIIEHHOCTH, CEJIbCKOTO
XO03511CTBa, TPAHCIIOPTA U JIp. HA
COCTOSIHUE OKPY’KaIOLIEH Cpebl.

o YMeTh OKa3bpIBaTh NEPBYIO
IIOMOLIb ITPH XUMUYECKUX 0’KOTaX U
OTpaBJICHUSIX.

o [IpyHMMaTth yyactue B
00CYXJIeHUH MTPO0JIeM XUMHUECKON U
JKOJIOTHYECKON HAIIPaBIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TO3UIIUIO
o npo0JemMe U Mpeagaratb BO3MOKHbIE
IIyTH €€ pelIeHUsl.
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