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MOACHUTEJIBHASA 3AIINCKA
OO0masi XapaKTepuCTHKA Y4eOHOro npeamera « XuMHsD)

Bxuag yuebHoro npeamera « XuMus» B IOCTHXKEHUE IIeJIell OCHOBHOTO OOIIIEro
oOpa3oBaHHsl 00YCJIOBJIEH BO MHOTOM 3HAYCHHEM XHUMHYECKOW HAyKH B MO3HAHUU
3aKOHOB TPUPOJIbI, B PA3BUTUHU MPOU3BOJAUTEIHHBIX CHJI OOIIECTBA U CO3AAHUN HOBOU
0a3pl MaTEpUATHLHON KYJIbTYPBHI.

XUMHSI KaK 3JIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK paclpOCTpaHHIa CBOE
BJIMSIHUE HAa BCE 00JIaCTU YEJIOBEYECKOTO CYIIECTBOBAHUS, 3a/lajia HOBOE BHJICHUE
MHUpa, CTajla HEOTHEMJIEMbIM KOMIIOHEHTOM MHPOBOM KYJBTYpPbl, HEOOXOJAMMBIM
YCIIOBUEM >KM3HHM OOIIECTBA: 3HAHME XUMHUHU CIY>KUT OCHOBOW JUIsl (POPMUPOBAHMUS
MHUPOBO33pPEHUSI YeJIOBEKa, €ro MPEACTABICHUN O MaTepUalbHOM €IMHCTBE MHPA;
BAXHYIO  pOJib  UrpaloT  (GopMHpyeMble  XUMHUEW  MPEACTaBICHHUS O
B3aMMOITPEBPAIICHUSIX SHEPTUU U 00 BOJIOIUHU BEIIECTB B MPHUPOJIC; COBPEMEHHAS
XMMHsI HampaBlieHa Ha peHIeHHE TI00aNbHBIX MPOOJIEM YCTOHYMBOTO pPa3BUTHS
YEJIOBEUYECTBA — CBIPHEBOM, SHEPreTUYECKOM, MHUIIEBOM H  SKOJOTHMYECKOU
0€30IacHOCTH, TPOOJIEM 3IpaBOOXPAHECHMUS.

B ycioBusx Bo3pacTaromiero 3HaueH!sI XUMHUH B )KU3HU 00IIECTBA CYIIIECTBEHHO
MOBBICHJIACH POJIb XUMHUYECKOT0 00pa3oBaHusl. B miane coruanu3anuu OHO SBIISICTCS
OJTHUM W3 YCIOBHHA (HOPMHUPOBAHHS HMHTEIEKTa JHYHOCTH W TapMOHUYHOTO €€
pPa3BUTHSL.

CoBpeMEHHOMY  YEJOBEKY XMMHUYECKHE 3HaHMsI  HEOOXOOUMBI IS
NpUOOpeTEeHUsT OOLIEKYIBTYPHOTO YPOBHS, MO3BOJIAIOIIETO YBEPEHHO TPYIUTHCS B
COLIMyME M OTBETCTBEHHO YYacTBOBAaTb B MHOTOOOpa3HOM »XW3HU OOIIeCcTBa, AJIs
OCO3HaHHUsl BaXHOCTH Pa3yMHOI0 OTHOILIEHHS K CBOEMY 3J0POBbIO U 30POBBIO
ApYyTUX, K OKpY’Karoledl NpuUpoAHOM cpene, Uil IPaMOTHOIO IOBENEHUS NpHU
MCIIOJIb30BaHUHU PA3IMYHBIX MAaTEPHAIOB M XUMHUYECKUX BEUIECTB B MOBCEIHEBHOMN
KU3HH.

XumHuueckoe oOpa3oBaHME B OCHOBHOM IIKOJE ABISIETCS 0a30BBIM 10
OTHOIIICHUI0O K CHUCTEME OOIIero XWMHYECKOro oOpazoBanus. IlosTomy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO pealn3yeT MPHUCYIIHE O0IIeMy XUMHUYECKOMY
0o0pa30BaHHUIO KIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT TOCYIapCTBEHHBIE,
OOIIIECTBEHHBIE W WHIUBUAYaJbHBIE MOTPEOHOCTH. DTUM OMpENEesieTcsl CYITHOCTh
oOmelt crpaternu OOy4eHHs, BOCIUTAHUS U Pa3BUTHS OOYYaIOIMIUXCS CPEJCTBAMU
y4eOHOro npeaMera « XUMHUSD».

N3ydenune npenmera

. CHOCOOCTBYET pealu3ali BO3MOXHOCTEH JJii CcaMOpa3BUTUS U
(dhopMHUpOBaHUS KYJIBTYPHI THYHOCTH, €€ 00IIeH 1 PYyHKITMOHAIBHON TPaMOTHOCTH;

. BHOCHUT BKJIaJ] B (GOPMHPOBAHUE MBIIIJICHUS K TBOPUECKUX CIIOCOOHOCTEM
MOJPOCTKOB,  HABBIKOB ~ UX  CAMOCTOSITENIBHOM  y4eOHOW  JesTENbHOCTH,
AKCIIEPUMEHTAJIBHBIX W HCCICNOBATEIbCKMX YMEHUH, HEOOXOJUMBIX KaK B
MOBCETHEBHOM JKU3HM, TaK U B IPO(HECCUOHATILHON ACSITEIbHOCTH;



. 3HAKOMUT CO CNEUU(PUKON HAYUYHOTO MBIILIEHUS, 3aKIaIbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIsA/1a HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B GOPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH MTOAPOCTKOB;

. CIIOCOOCTBYET (HOPMUPOBAHHIO IICHHOCTHOTO OTHOIIICHUS K €CTECTBEHHO-
HAY4YHbIM 3HAHUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCSI.

Ha3Banubie HampaBieHUsS B OOyYCHHH XUMHUU OOSCIEYMBAIOTCS CIICU(PUKOI
COEp)KAaHUS TMPEAMETa, KOTOPBIA SBISETCS NEJArorTMYeCKu aJanTUPOBAHHBIM
oTpakeHueM 0a30BOIM HAYKU XUMHH Ha ONIPEJICTICHHOM 3Tarle €€ Pa3BUTHS.

Kypc xuMun OCHOBHOI HIKOJBI OPUEHTUPOBAH HAa OCBOEHUE OOYYaIOIIUMUCS
OCHOB HEOPraHWYECKOW XMMHUHM M HEKOTOPBIX MOHATUNA U CBEJACHUN 00 OTIEIhHBIX
00BEKTaX OPraHUYECKON XUMHUH.

CrtpykTypa couepkaHusi mpeaMera chOpMHUpOBaHA Ha OCHOBE CHCTEMHOTO
noaxona K ero uzydeHuro. ConepiaHHWe CKIIAJbIBAETCA W3 CHUCTEMbI IMOHITHH O
XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI TOHATUM 0 XUMHUECKOH peakiuu. O6e
3TH CUCTEMBI CTPYKTYPHO OPTraHU30BAHBI 110 MPUHLMITY MOCIIEI0BATEIBHOTO PA3BUTHUSA
3HAHHM Ha OCHOBE TEOPETUYECKUX MPEACTABICHUNA PA3HOTO YPOBHS: ATOMHO-
MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUSA, YpOBH [ leprnoanyueckoro
3akoHa /. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMHH, YYEHHUS O CTPOEHUN aTOMa
1 XUMUYECKOU CBSI3U, MPECTABICHUHN 00 JIEKTPOJUTUUECKON AUCCOIMAIIMN BEIIECTB
B pacTBopax. TeopeTHYecKHe 3HaHUS PACCMATPHUBAIOTCS HAa OCHOBE SMIIMPUYECKHU
MOJIyYCHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS IMOCJIEIOBATEILHO OT OJHOTO
YPOBHS K JPYroMY, BBITIOJIHSS GYHKIUU OOBSICHEHUSI U MIPOTHO3UPOBAHUSI CBOWCTB,
CTPOCHUSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U TMOJIYUYEHUS H3ydaeMbIX
BEILIECTB.

Takast opraHuzanus COJEpKaHHsl Kypca CHOCOOCTBYET TIPEICTABICHHUIO
XUMHAYECKON COCTABISIIONIEM HAYYHOM KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOMU
npupoabl. Tem caMbiM 00€CHEUYMBACTCS BO3MOXKHOCTH  (DOPMUPOBAHUS Y
00yYaromMXcs IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHHIO U METOJaM MTO3HAHUS B
Hayke. BaxXHO Takke 3aMEeTUTh, YTO OCBOEHUE COACPIKAHUS Kypca MPOUCXOIUT C
MPUBJICYEHUEM 3HAHUM U3 paHEe H3YYEHHBIX KYypCOB: «OKpyX aAOUUNA MUDPY,
«buonorus» n «duznkay.

KoppekimoHHo-pa3BUBaromuii  MOTEHIIMA Y4E€OHOTO MpeaMeTa «XUMUS
o0OecrieunBaeT BO3MOXKHOCTH I TPEOJOJICHUS OOYYAIOMIMMUCS — CIETYIOIINX
crenuUIecKuX TPYIHOCTEH, 00YCIOBICHHBIX TITyOOKHMMH HAPYIICHUSIMU 3PEHUS:

. OTCYTCTBHME Yy  TIOJABISIONIEIO  OOJBIIMHCTBA  OOYyYaroIIMXCS
BO3MOXKHOCTH  BBISBJIATH MPU3HAKKM XUMHUYECKUX OOBEKTOB, YCTaHABIUBAThH
pe3yAbTaThl 1 0COOEHHOCTH MTPOTEKAHUS XUMUYECKUX MTPOIIECCOB C MTOMOIIBIO 3pCHUS;

° CJIOKHOCTb YCTAHOBJICHUA TMIPHYNHHO-CICACTBCHHBIX CBsI3EH MCIKOY
00BEKTAaMU U ABJICHUAMMU, 3aMCAJICHHOCTDh U HCUCTKOCTD UX OIIO3HAHUI,
. OTCYTCTBUC BO3MOXHOCTH IIOJAKPCIUVICHHUA II0JYYaCMbIX XHWMHWYCCKUX

3HAHUU C TIOMOIIBIO 3PUTEIBLHBIX 00Pa30B.
[IpeonosieHne yka3aHHBIX TPYIHOCTEH TOJDKHO OCYIIECTBIATHCS Ha KaXO0M
YPOKE YUUTENEM B MPOLECCE CIENUATBHO OPraHU30BAaHHOW KOPPEKIIMOHHOM paOOTHI.
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Hean uzyuyeHus y4eOHOro npeaMera « XumMusi»

K  HampaBneHu:0  NEPBOCTENEHHOM  3HAYMMOCTH IPU  PEAM3aLHU
oOpa3oBaTeNbHBIX  QYHKIUN mpeamera «XUMHSD» — TPATUIHMOHHO  OTHOCAT
dbopMupoBaHHE 3HAHMI OCHOB XMMHYECKOW HayKh Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, NPAKTUYECKON [EATEIbHOCTH YEJIOBEKa W Kak OJHOr0 U3
KOMIIOHEHTOB MHPOBOW KYJBTYpHL. 3aJaua MpeAMETa COCTOUT B (HOPMUPOBAHUH
CUCTEMbl XMUMHMYECKUX 3HAHUH — BaXHEMIIUX (AKTOB, INOHATHUN, 3aKOHOB U
TEOPETUYECKUX  IOJIO)KEHUH, JOCTYNHBIX O00OOIIEHUH  MHPOBO33PEHYECKOrO
XapakTepa, s3blKa HAYKM, 3HAHUM O HAy4HBIX METOJAX MW3y4YEHHs BEIIECTB U
XUMHUYECKUX PEaKIUil, a Takke B (OPMUPOBAHUHU U Pa3BUTUU YMEHUH U CIIOCOOOB
JESITEIbHOCTH, CBA3aHHBIX C IUIAHMPOBAaHWEM, HAOJIIOJIEHUEM U TMPOBEACHUEM
XUMHUYECKOTO JKCIEPUMEHTA, COOJIIOICHMEM IIpaBUJl O€3011acCHOr0 OOpaleHUs ¢
BEILIECTBAMH B MIOBCETHEBHOM JKU3HMU.

Hapsigy ¢ 3TuM nenu wu3ydeHus NOpeaMeTa B IMpPOrpaMMe YTOYHEHBI H
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIEro
oOpazoBanus. CeronHs B 00pa3oBaHUU 0COO0 3HAYUMOI TPU3HAETCA HAIIPABICHHOCTh
0oOy4eHHs Ha pa3BUTUE MU CaMOPA3BUTHE JINYHOCTH, (POPMUPOBAHKUE €€ UHTEIJIEKTA U
oOmieit KyapTypbl. OOyUE€HHE YMEHUIO YUYUTHCA M MPOJOTKATH CBOE OOpa3oBaHME
CaMOCTOSATENIbHO CTAHOBHUTCS OJJTHOM M3 BaXXHEHIINX (PYHKIMI y4eOHBIX IPEIMETOB.

B cBA3M ¢ 3TUM NpU U3y4YEHHUH IIPEAMETA B OCHOBHOM IIKOJIE JIOMUHUPYIOIIEE
3HaYeHHUe NMPUOOPENN TaKUE LI, KaK:

. (opMUpOBaHNE MHTEJUIEKTYaJbHO PAa3BUTONW JIMYHOCTH, TOTOBOM K
caMO00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO PpELICHUM,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM XKU3HU;

. HANPaBJICHHOCTh OOy4YeHHMs] HA CHUCTEMaTHYeCKoe MpUOOIIeHUe
yYalllUXCs K CaMOCTOSATEIbHOM MO3HABATENbHON AESITENIbHOCTH, HAYYHBIM METOAAaM
MO3HaHUs, (POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUHU;

. oOecrieueHue YCIOBUH, CIIOCOOCTBYIOLIUX IPUOOPETEHUIO
0o0y4JarouMMucs OMbITa Pa3HOOOpPa3HOM NIEATENbHOCTH, MMO3HAHUS U CaMOIIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHI[UH ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHHE
JUTS pa3JIMYHBIX BUJIOB AESTENbHOCTH;

. dbopmupoBaHre yMeHUM OOBICHIThH U OLICHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa Ha OCHOBAHUHU 3HAHUM U OIIbITA, [TOJYYEHHBIX IIPU U3YYEHUH XUMUU;
. dbopmupoBaHre y O0O0Yy4YalOIUXCS TYMaHUCTUYECKHX OTHOIICHUH,

NOHMMAHUSA LEHHOCTH XHMMUYECKUX 3HAHUM 17 BBIPAOOTKH HSKOJIOTMUYECKU
1€J1ecO00pa3HOro MOBEACHUSI B OBITY U TPYIOBOU ACSTEILHOCTU B LESIX COXPAHECHMUS
CBOETO 3J10POBbS U OKPYKAIOIIEH TPUPOAHON CPEBI;

. pa3BUTHE MOTHBAIMM K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCHHUTAHHUIO HA OCHOBE YCBOEHUS O0IIEUEIOBEYECKUX LIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJILHEHIIIEr0o 00yUeHHUS.

Koppekunonssie 3agauu:

. Pa3Butre ocsA3aTENbHOr0, 3PUTENBHO-OCA3ATENBHOIO (y CIENbIX C
OCTATOYHBIM 3PEHHEM) U CIIYXOBOTO BOCIIPUSITHS.
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° Pa3Butne IMPOU3BOJIbHOI'O BHUMAHUA.

. Pa3Butre n KOppeKkuus NaMsTH.

. Pa3BuTre 1 KOPPEKIUSA MBICIIUTEIbHBIX ONEPALIHIA.

. [Ipeononenne BepOannu3Ma 3HAHUM.

. Pa3BuTre MOHONIOrHYECKOU PEUH.

. Ob6oraiieHue akTUBHOTO U MTACCUBHOTO CIIOBaps, POPMUPOBAHUE HOBBIX
MTOHSITUH.

. ®opMHUpOBaHUE HABBIKOB OCS3aTEIBHOTO, 3pUTEIBLHO-0CI3aTENbHOTO (Y
CJIETIBIX C OCTATOYHBIM 3PEHUEM) U CIIyXOBOI'O aHAJIU3A.

. OOyuenue mnpaBuiam 3anmucu (QOpMyN MU CIEUHATBHBIX 3HAKOB IpHU
VCTIOJIb30BaHMU cucTeMBI JI. bpaiins.

. dopMHUpOBaHUE HABBIKOB OCSA3ATEIBHOIO OOCIIEIOBAHUS M BOCHPUSITHS

penbeHBIX M300pakeHni (MILTIOCTPALIMM, CXeM, MaKETOB, YEPTEIKHBIX PHCYHKOB U
T.IL.).

. @OopMHUPOBAaHUE YMEHHUS BBIIOJIHATH MPOCThIE pelbe(HbIE PUCYHKH WU
MOCTPOEHUS TPU MOMOIIH CHEUAIBHBIX HHCTPYMEHTOB.

. OOyueHue TexHUKe mpeoOpa3oBaHusd (POPMYJI U BBIPAXKEHHN MpuU
WCIIOJB30BaHNU cucTemsl JI. bpaiiis.

. @opMHpOBaHUE CHENUATBHBIX TPUEMOB OOCIEAOBAHMS U U300paXKeHUs
M3Y4YaeMbIX 0OBEKTOB JIOCTYIHBIM CITIOCOOOM.

. @opMHpOBaHUE, YTOYHEHUE WIM KOPPEKIMs NPEICTaBICHUNA O
IIPEAMETAX U IPOLECCaxX OKPYKAIOLIEH AECTBUTEIBHOCTH.

. Pa3sBute ®  KOppeKUMs yMEHUs  YCTaHaBIMBATh  IPHUYMHHO-
CJIEICTBEHHBIE CBSI3U.

. Pa3BuTre u KOPpEKIUA MENKOM MOTOPHKH.

. ®opMHpOBaHUME YMEHUH M HABBIKOB 0€30MacHOro oOpalieHus ¢
BellecTBaMM 0€3 BU3yaJIbHOI'O KOHTPOJISL.

. CoBeplIeHCTBOBAaHUE YMEHUSI OPUEHTUPOBATHCS B MUKPOIIPOCTPAHCTBE.

Mecto yueOHOro npeamera « XuMus» B Y4eOHOM IJIaHE

B cucteme o6uiero oopazoBanusi « XuMHus» MpU3HaHa 003aTEeIbHBIM YUYEOHBIM
MPeMETOM, KOTOPBIM BXOJUT B COCTaB MpeaMeTHOM obnactu « EcrecTBeHHOHAYYHBIE
PEIMETHD.

VYuebnsim mianom (BapuanT 1 AOOIT OOO) Ha uzyueHnue y4eOHOro rpeameTa
«XuMmus» oTBesieHo 136 yd4eOHBIX YacoB — Mo 2 Yaca B Heaelro B 8 m 9 kiaccax
COOTBETCTBEHHO.

VYuebnsim mianom (BapuanT 2 AOOIT OOO) Ha uzyueHnue y4eOHOTo rmpeameTa
«Xumus» otBeaeHo 136 ydeOHBIX yacoB — 110 2 4aca B Heaemo B 9 u 10 kiaccax
COOTBETCTBEHHO.

COJAEP KAHUE YYEBHOI'O IPEAMETA «XUMMSI»
9 KJjacc
IlepBoHaya/ibHbIe XUMUYECKUE TOHATHSI.



[Ipenmer xumuu. Ponp XuMuM B KU3HM 4YeloBeKa. Terna M BeLIECTBA.
duznyeckre CBOWCTBA BEIIECTB. ArperarHoe cocTrosHue BemectB. I[loHsTHE O
METOJIaX MO3HaHUSA B XUMHUHU. XUMUS B cUCTeMe HayK. UucCThle BEIIECTBA U CMECH.
CnocoOsI pazaeneHust cMeceil.

ATOMBI ¥ MOJEKYJbl. XUMHUYECKUE »3JeMEHThl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CHOKHBIE BElIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumundeckas ¢popMmyia. BaJeHTHOCTP aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHOcUTENbHAss aToMHass Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHasi Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

Ou3N4eCKUue U XUMUYECKUE SIBJIICHHUS. XUMUYECKash PEaKlUs U €€ MPU3HAKH.
3aKOH COXpaHEHUs MacChl BellecTB. XHUMHUeckue ypaBHeHusa. Kiaccuduxarus
XUMHUYECKUX peaKInil (COeMHEHNS, PA3I0KEHHUs, 3aMEIIICHHsI, 0OMEHA).

XUMUYECKHI SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCY/I0H, C MpaBUIaMu
paboThl B 1a0OpATOPUU U NpUeMaMu oOpalieHus ¢ J1abopaTOpHBIM 000PYAOBAHUEM;
M3YUYEHUE U OIHMCaHHWE (PU3HYECKHX CBOMCTB 00pa3llOB HEOPraHUYECKUX BEILIECTB;
HaOmoaeHne (usnyeckux (IUIaBJI€HHE BOCKA, TasHUE JIbAa, PacTHpaHUE caxapa B
CTylIKe, KHUIIEHWE M KOHJCHCAlUsl BOJbI) M XUMHUYECKUX (TOpEHHE CBEYH,
MpOKaJIMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJICUCTBHE Mejla C KUCIIOTOM) SBJICHUH,
HaOJII0ICHUE U ONMCAHUE TPU3HAKOB IPOTEKAHUSI XUMUYECKUX PEAKLUM (pa3IoKeHHE
caxapa, B3aMMOJEICTBUE CEPHOM KHCIOTBI C XJIOpPHIOM Oapus, pa3joKEeHUE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3auMOJCHCTBUE *Keje3a C PACTBOPOM COJIU
meau(Il)); wu3ydenuwe cmocoOOB pazaeneHus cMeced (C IMOMOIIBI0 MarHuTa,
(bunsTpOBaHME, BHITIAPUBAHUE, TUCTUILIAIMS, XpoMaTorpadusi), MpoBEACHUE OUYUCTKU
MOBAapEHHOM COJIM; HAOJIOJICHHEe W OINHUCAaHUE pEe3yJbTAaTOB IMPOBEACHUS OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsSI MacChl; CO3JaHHE MOJEIEH MOJEKYII
(IIapoCTep>KHEBBIX ).

BaxHelue npeacTaBuTe i HEOPraHNYeCKUX BeleCTB.

Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kucmopon — anemeHT U mpocTtoe
BelecTBo. Haxoxaenue kuciopoia B npupoe, (Uu3ndeckue 1 XMuMUYECKHe CBOMCTBA
(peakuun ropenus). Oxcuawl. Ilpumenenune xkuciaopona. CrocoObl TOTyYEHUS
KHCJIOpOJa B Ta00OpaTOpUU U MPOMBINIIIEHHOCTH. KpyroBopoT kuciopoaa B Npupo/e.
O30H — aymnoTponHas MoguUKaIus KUCI0poaa.

TennoBoi 3¢ HekT XUMUUECKOW peakluy, TEPMOXUMUYECKUE YPABHEHUS, IK30-
U SHIOTEPMHUYECKUE peakUuH. TOIUIMBO: yrojib M METaH. 3arpsA3HEHHE BO3/yXa,
yCUJICHHE MapHUKOBOTO 3(pdekTa, pa3pyiieHrne 030HOBOTO CJIOS.

Bonopoa — anemeHT u npoctoe BemecTBo. Haxoxnenne Bogopoaa B IpUpo/Ie,
bu3nYecKue 1 XUMUYECKHE CBOIMCTBA, MPUMEHEHHE, CIOCOOBI TosrydeHus. Kuciorer u
COJIN.

KonnuectBo BemectBa. Monb. Mossipaas macca. 3akoH ABOTaipo.

MoutsipHbIii 00BeM Ta30B. PacueTsl 0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pacTtBoputesib. PacTBOpEL.
HachllienHble M HEHACBIIIEHHBIE PAacTBOPBL. Pacmeopumocmsv eewjecms 6 8ooe.
MaccoBas 10151 BEIIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBaHUA.



Ponp pacTBOpoB B Npupojae M B KU3HMU 4YeNOBEKA. KpyroBopoT BOIBI B IPHUPO/IE.
3arpsi3HeHUE NpUPOIHBIX BOJ. OXpaHa U OYUCTKA NPUPOJHBIX BOI.

Knaccudukanus neopranmuecknx coeauHeHuil. Oxcunbl. Knaccudukamms
OKCHJIOB:  cojieoOpasytomue  (OCHOBHBIE,  KHCJIOTHBIE, aM{(OTEepHbIE) U
HecoseoOpaszytomue. HomeHknatypa okcuzioB (MEXIyHapoAHAas M TpPUBHUAIbHASA).
DuU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuios.

OcHoBanus. Krnaccuukanuss OCHOBAaHMI: IIEJIOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHkmarypa ocHOBaHuUW (MEXAyHapoJIHas W TpUBHUAIbHAs).
Pu3nyecKrue U XMMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHne ocCHOBaHUN.

Kucnotsl. Knaccuduxanus kucnot. HoMeHnkiiatypa KUCIOT (MEXIyHApOHAs U
TpuBUaibHas). DU3MUECKUE W XUMHUYECKHE CBOMCTBA KHUCIOT. Psij aKTMBHOCTH
metasoB H. H. bekerora. [lonydyenne Kucior.

Conu. HoMeHnkuarypa coseit (MexxayHapoaHasi U TpUBHAJIbHAS ).

du3nyUeCcKrne U XUMUYECKHE CBOMCTBA cosiel. [lomyuenne conei.

['eneTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCTUHEHHM.

XUMUYECKUM  OKCHEPUMEHT: KA4YECTBEHHOE OIIPEIEIICHUE  COJAEP/KAHMS
KHCJIOpPOJa B BO3/AyX€E; MOJyYEHUE, COOMpaHue, pacClioO3HaBaHUE U U3yUYEHHE CBOMCTB
KHCJIOpPOJa; HaOJIOJIEHHE B3aUMOJICUCTBHS BEIIECTB C KHCIOPOJOM U YCIIOBUSA
BO3HMKHOBEHHUSI W TNPEKpAILEHUs TopeHus (mokapa); 03HAKOMIIEHHE ¢ oOpa3uamu
OKCHJIOB ¥ OITUCAHUE UX CBOMCTB; MIOJy4YEeHHE, COOMPaHKE, pACTIOZHABAHUE U U3yUYECHUE
CBOMCTB BojaopoAa (ropeHue); B3aumojeiicTBue Boaopojga ¢ okcugom wmeau(ll)
(BO3MOYKHO HCIIOJIb30BAHUE BUJEOMATEPHUANIOB); HaONIOJ€HHE OOpa3lOB BEILECTB
KOJIMYeCTBOM | MoJb; HCCleAoBaHHE OCOOEHHOCTEH pacTBOPEHUSI BEILECTB C
Pa3JIMYHON PaCTBOPUMOCTBIO; IIPUTOTOBJIEHUE PACTBOPOB € ONPEIEICHHON MacCOBOMN
J0JI€l PACTBOPEHHOI'O BEIIECTBA; B3aMMOJECUCTBUE BOJBI C METAJTIaMH (HaTpueM U
KaJipIueM) (BO3MOKHO MCIOJIb30BaHUE BUJIEOMATEPUANIOB); OINPE/IeJICHHE PACTBOPOB
KHCJIOT M IIeJoYed C TIOMOUIBI0 HHIMKATOPOB; HCCIEJOBaHUE OOpa3loB
HEOPraHWYECKUX BEIIECTB PAa3IMYHbIX KIJIACCOB; HAOJIOIEHUE M3MEHEHHSI OKpPACKU
MHJIAKAaTOPOB B PacTBOpPAax KHCIOT M LIEIOYEH; WU3yYEHUE B3aAMMOJCUCTBHS OKCHAA
menu(Il) ¢ pacTBOpOoM CepHOM KHUCIOTBHI, KHUCIOT C MeTajulaMu, peakiui
HEWTpanu3aluuy; TIOJy4YeHUE HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO
METaJJIa IPYTMM M3 PAacTBOPA COJIM; PELICHHE HDKCIEPUMEHTAIBHBIX 33Ja4 10 TEME
«BakHeWme KjIacchl HEOPTaHUYECKUX COETUHEHUID.

Ilepnoanyecknint 3axkoH u Ilepumoamyeckast cucreMa XHMHYECKHX
emeHToB JI. WN. MenpgeneeBa. Crpoenne aroMoB. XHUMHYECKAsl CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUM.

[lepBble TOMBITKM KJIACCU(PUKAUU XUMHUYECKUX JJIeMEeHTOB. [lonstne o
IPYIIax CXOHBIX AJIEMEHTOB (ILIETOYHBIE U ETOYHO3EMEbHBIE METAILIIbI, FAJIOTEHBI,
WHEPTHbIE Tra3bl). OJEMEHTbI, KOTOpble 00pa3yloT amQoTepHble OKCHIbI U
TUAPOKCHU/IBI.

ITepuonnueckunt 3akoH. Ilepuonnyeckas cucremMa XMMUYECKUX dJIEMEHTOB /1.
N. Menpneneesa. Koporkonepuoanas u giuHHonepuroaHas Gopmel Ileproanueckoit
cucreMbl xuMuueckux odsemeHtoB JI. M. MenneneeBa. Ilepuonsl U TpyIIbL.
@U3NYECKHN CMBICII TOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI AIEMEHTA.
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Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI04YEeK aTOMOB MepBbIX 20 XuMudeckux sneMeHToB [lepuoanueckoii
cucremsl [[. U. MenneneeBa. XapakTepuCTUKa XMUMHUYECKOTO 3JJIEMEHTA IO €r0
nonoxenuto B [lepunoanueckoi cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKMX W HEMETAUNIMYECKHX CBOMCTB IO TPYNIAaM MU MepuojaaM. 3HAUYCHHE
[lepuonnueckoro 3akoHa u Ileproguueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB IS
pa3BUTHS HAYKH U TIpakTUkU. 1. Y. MeHeneeB — y4eHblid U Tpa)KI1aHuH.

Xumuueckass cBs3b. KoBaneHTHas (modsipHass U HEMOJSIPHAsl)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okuciieHus. OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuu. [Iporeccer
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

XUMHUYECKUI H3KCIEPUMEHT: H3yuyeHHe oOpaslloB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aMMOJICHCTBHE THIPOKCUAA IIUHKA C PACTBOPAMHU KHUCIIOT U ILEJIOYEH;
MIPOBE/ICHUE OMBITOB, WJUTIOCTPUPYIOLIUX MIPUMEPBI OKHUCJIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKUUI (TOPEHHE, PEAKIIMH PA3JIOKEHUS, COSTUHEHU ).

Me:xnpeameTHblie CBSI3H.

Peanuzauus MexXnpeIMETHBIX CBA3EH MPU M3YYEHUU XUMHUU OCYIIECTBIIAETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSITHM,
ABJISIIOIIUXCSI CHUCTEMHBIMU JUISI OTACJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSTHS: HAay4dHbIM (akT, TuroTesa, Teopus,
3aKOH, AaHaliM3, CHHTE3, KiIaccuuKauus, TMEePUOJUYHOCTh, HAOJIOACHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

dusnka: Matepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, H30TOIIbI,
paZOaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUUYECKUM 3apsij, BELIECTBO, TeNO, OOBEM,
arperaTHO€ COCTOSIHUE BEIECTBa, ra3, GU3NUECKUE BETUYNHBI, €AUHULIBI U3MEPEHUS,
KOCMOC, TUTaHETHI, 3B€3/1bl, COHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpochepa, MUHEpabl, TOPHbIE MOPOJIbI, MOJIE3HBIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

10 xaacc

BemecTBo U XMMHYECKas peakuus.

ITepuonnueckuii 3akoH. [lepuoandeckas cucremMa XMMHYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KK, KaIbLU U X COCTUHECHHI B
COOTBETCTBHHM C MOJIOKEHUEM BJIEMEHTOB B [IepnoanvyecKoi CuCTeMe U CTPOEHUEM HX
aTOMOB.

Ctpoenue BemiecTBa: BHUAbl XUMHUYECKOM CBSI3U. THIBI KPUCTALIMYECKHUX
PEIIETOK, 32aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUNIMYECKOW PEIIETKU U BUAA
XAMHUYECKOU CBS3H.

Knaccuduxaiys 1 HOMEHKIaTypa HEOPTaHUUECKUX BEIIEeCTB (MEXKIyHapOIHAS
U TpuBHalbHAasA). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IUYHBIM
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KJIacCaM HEOPTraHWYECKUX COECIAUHEHUN, TEHETUYEeCKass CBSI3b HEOPraHWYECKHUX
BEILIECTB.

Knaccudukanus XuMHUECKUX peaklri 0 Pa3IMYHbIM MpU3HAKaM (TI0 YHCITy U
COCTaBY YYacCTBYIOIIMUX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY dPQEKTY, 10 U3MEHEHUIO
CTENEHEH OKHUCIEHUS XUMHUYECKHUX DIIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO
KaTajan3aTopa). JK30- U S3HJAOTEPMUUECKUE PEAKLIUN, TEPMOXUMUYECKHAE YPABHEHUS.

[TonsiTue o ckopocTd XuMHUYecKOoW peakiuu. lloHarue 006 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKHX peakuusx. [[oHATHE O TOMOreHHBIX U Te€TEepPOTreHHBIX
peakuusix. [lonsmue o xumuueckom pagnogecuu. Paxmopbwl, IuUsOWUe HA CKOPOCMb
XUMUYECKOU pearyuu U NOA0HCEHUE XUMUUECKO20 PABHOBECUL.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  pEaKIMU,  DJEKTPOHHBIM  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHOM peaKkuuu. CocraBiieHue YpaBHEHHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUH  C  UCIOJb30BAHUEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopus dIEKTPOIUTUYECKON TUCCOLUUALNHU. DJIEKTPOJIHUTHI U HEIJIEKTPOJIUTHI.
Kartvonbl, aHnoHbl. MexaHW3M JAMCCOLMALMM BELIECTB C Pa3IMYHBIMH BHJIAMU
xuMuueckoi cBsa3u. Crenenp aucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun monHoro oOMeHa. YcloBUsl MPOTEKAHUSI peaKMid MOHHOTO OOMEHa,
TIOJIHBIE U COKPAIICHHBIC HOHHBIE YpaBHEHUS peakinii. CBOMCTBA KUCIOT, OCHOBaHU
U COJIEW B CBETE MPEJICTABICHUNA 00 BJIEKTPOJUTUYECKOM JUCCOLIMALIMH.
KauecTBeHHble peakuiuu Ha MOHBL. [loHsamue o 2udpoause coJell.

XHWMHYECKUI SKCIEPUMEHT: O3HAKOMIIEHHE C MOJEISAMHU KPUCTALINYECKUX
pEIIETOK HEOPraHUYECKUX BEIIECTB — METAJUIOB U HEMETAIIOB (rpadura U anmasa),
CIIOKHBIX BEILIECTB (XJOpHAa HATpuUs); HCCIEIOBAHUE 3aBHUCUMOCTH CKOPOCTH
XUMHUYECKON peakuuud OT BO3IACHCTBUS pA3NUYHBIX (DAKTOPOB; MCCIEIOBAHUE
AIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, POLIECCA TUCCOLMALIMU KUCIIOT, IIEI0YeH
U coiell (BO3MOXXHO HCHOJIb30BAHUE BHUIEOMATEPUAJIOB); MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaKIUi MOHHOTO oOMeHa (0O0pa3zoBaHUe
ocaJika, BblJIeJIeHUE ra3a, 00pa30BaHKE BOJIbI); OMBITOB, WIUTFOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil (FOpeHue, peakiuu pasiioKeHHUs,
COEIMHEHHS ); PacClO3HaBaHWE HEOPTAaHMYECKUX BEIIECTB C MOMOIIbI KAYECTBEHHBIX
peaklMii Ha HOHBI; pEUICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanibl 4 MX coOeIMHEHUS.

OOmast xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue U (U3NYECKUe CBOMCTBA IMPOCTHIX
BEII[ECTB — TaJIOT€HOB. XMMUYECKHUE CBOMCTBA HA MPUMeEpPE XJiopa (B3auMOIeHCTBUE
C MeTajulaMM, HeMeTaulaMu, uiesnodamu). Xiopoogopoa. ColigHas KHCIOTA,
XMMHUYECKUE CBOMCTBA, OJIYUYCHUE, IPUMEHEHUE. JlelicTBHE XJIOpa U XJIOPOBOAOPOIA
Ha OpraHu3M 4esoBeKa. BakHelme XJIOpyIbl U UX HaXO0XKIECHUE B IPUPOJIE.

OO6mast xapaktepucThka 37eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapAKTEPHBIE CTEIIEHU OKUCIICHUSI.

Crpoenuie u (U3HMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U CEPBHI.
AnnoTrpornHble MOAU(UKAIMK KUCIOpPOAAa W cepbl. XMMHYECKHE CBOWCTBA CEpHI.
CepoBomopofi, cTpoeHue, GU3MUecKue U XUMHUUYecKre cBOMCTBA. OKCUIBI CEphl Kak
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NPEICTaBUTENIM KUCIOTHBIX OKCUAOB. CepHas KUCIO0Ta, GU3HUECKUE U XUMUYECKHE
cBoiicTBa (OOmIMEe Kak TMpPEeACTaBUTENS Kiacca KHUCIOT M crnenupuveckue).
XHUMHUUYECKUE PEAKLHH, JIEKAUIME B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOJyYEeHHUS
cepHoi KUcHOThl. [Ipumenenue. Com cepHOMl KHCIIOTHI, KAYECTBEHHAsI pPEaKIUs Ha
cynbdar-uoH. HaxoxaeHue ceppl W €€ COCIWHEHUH B MpUpoAe. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIWHEHUSAMH Ccepbl (KHUCIOTHBIE JIOXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLICHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIEC CTEIICHU OKUCIICHUSI.

A30T, pacnpocTpaHeHHe B Npupoje, GU3MUecKue U XUMUYECKHE CBOMCTBA.
KpyroBopot azota B npupojie. AMMHaK, €ro Gu3NuecKrue U XMMUYECKHUE CBOMCTBA,
noyiyueHue u npumenenue. Conu aMMoHuUsl, UX GU3HUECKIE U XUMUYECKHUE CBOMCTBA,
npuMmeHeHue. KadecTBeHHass peakisi Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€
noJiy4eHue, PU3nyeckue 1 XMMHUYECKUE CBOICTBA (00IIMe KakK MPeACTaBUTENs Kiacca
KHCIIOT U crnenuduyeckue). Mcrnonb3oBaHre HUTPATOB U COJIE aMMOHHMS B KaU€CTBE
MUHEpaJIbHBIX yAOOpeHHd. XHMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpesbl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE TOK/IU, 3aTPSA3HEHUE BO3AyXa, TOUYBBI U BOJOEMOB).

®docdop, amtorpornssie Mmogupukanuu dochopa, GU3NUECKUE U XUMHUYECKHE
cBoiictBa. Okcun pochopa(V) u pochopHas kucnora, GU3MIECKUE U XUMUYECKUE
cBOMCTBa, mnogydeHue. Hcnonb3zoBanue (ocharoB B KauecTBE MHUHEPATBHBIX
yA0OpEHHU.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmnsl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHBIEC CTEIIEHU OKUCIICHUS.

VYrnepon, amioTponHble MoAM(UKALMM, PACIPOCTPAHEHHE B MPHUPOJE,
¢du3nueckre U XuMHYecKue cBoicTBa. AacopOuus. KpyroBoport yriepoja B mpupoze.
Oxcuapl yriepona, ux (U3MYECKUe U XMMHUYECKHE CBOICTBa, JAEHCTBHE Ha >KUBbBIE
OpraHu3Mbl, MOJYyYEHUE W MPUMEHEHHE. DKOJOTMYECKUE MPOOJIEMbl, CBSI3aHHBIE C
okcusioM yraepoaa (IV); runoresa riao0anbHOr0 MOTEIJICHUS KIMMAaTa; TapHUKOBBIM
addekT. YronapHas KUCIOTa U €€ COJIM, UX (PU3MYECKUE U XUMUYECKHE CBOMCTBA,
noiyyeHue W npuMeHeHwe. KauecTBeHHas peakuus Ha KapOOHAaT-WMOHBI.
Hcnonb3zoBanne kapOOHATOB B OBITY, MEAMUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauasbHbIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSIX
yraepoza (MeTaH, 3TaH, STWIEH, alleTUJIeH, 3TaHOJI, IJIMLIEPUH, YKCYCHas KucioTa). HMx
cocmag u xumuyeckoe cmpoenue. [loHsATHE O OMOJOTMYECKU Ba)KHBIX BEIIECTBAX:
KHUpax, Oellkax, yrjieBoJax — M UX POJM B KHU3HU ueinoBeka. Mamepuanvhoe
€OUHCINBO OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHU.

Kpemunii, ero ¢usnueckue ¥ XUMHYECKHE CBOMCTBA, TIOJyYCHHE W
npuMmenenue. CoenHeHus: KpeMHusl B npupojae. O0mue npeacraBieHuss 00 oKcuae
kpemauss (IV) u kpemuueBoii kucinore. CHIMKAThl, UX HUCIIOJIb30BaHUE B OBITY,
MeJUIMHE, TPOMBIIIEHHOCTH. BaowcHetiuiue cmpoumenbHvle MAmepuabl: Kepamukd,
cmekno, yemenm, 6emoH, dcene3obemon. [Ipobremuvl 6e30nacHo20 UCNOIbL308AHUSA
CMPOUMenbHbIX Mamepuanos 8 N08CeOHE8HOU HCUIHU.
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XUMHUYECKUI 3KCIEPUMEHT: M3yuyeHHe OOpaslloB HEOPraHWYECKHUX BEUIECTB,
CBONCTB COJITHOM KUCJIOTBI; IPOBEJACHNE KAYECTBEHHBIX PEAKIIMM HA XJIOPUA-UOHBI U
HaOIOZICHUE TPU3HAKOB WX TMPOTECKAHUS; OIBITHI, OTpaKaIKe (HU3UIECKUE U
XUMUYECKUE CBOMCTBA TaJOT€HOB UM HMX COEAMHEHUU (BO3MOXKHO MCIOJIb30BAHHE
BHJICOMATEpPHAIIOB); O3HAKOMJIEHME ¢ oO0paslamMu XJOpUJIOB (TajJOTeHUIOB);
O3HAaKOMJICHHE C Oo0Opa3llaMH Cephl M €€ COSAMHEHUSMHU (BO3MOXKHO HCIIOJIH30BAHUC
BUJICOMATEpHANIOB); HaOIOACHHE Mpoliecca OOyTrIUBaHUS caxapa MOJ ACHCTBHEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHCIIOTHI; HM3y4YEHUE  XHMHYECKHX  CBOMCTB
pa30aBiIEHHOM CEPHOM KUCIIOTHI, IPOBEICHUE KAYECTBEHHOM peakiuy Ha CyIb(haT-uoH
1 HaOJI0/IeHUE MPU3HAKa €€ MPOTEKaHUsI; 03HAKOMJIEHUE C (PU3NUECKUMU CBONCTBAMU
azota, gocdopa u UX coequHEHUN (BO3MOKHO HCIOJIb30BAaHUE BUIACOMATEPUATIOB),
obpasnaMu  a30THBIX W (GocOpHBIX yA0OpeHM; mMoJlydeHHue, CcoOupaHue,
pacro3HaBaHWE U U3YyYEHHUE CBOMCTB aMMHAaKa; MPOBEACHNE KAUECTBEHHBIX PEAKIINN
Ha HWOH aMMoOHUA U ¢docdaT-MOH U H3YyUYEHHE TMPU3HAKOB MX MPOTEKAHUS,
B3aUMOJICHCTBME KOHLEHTPUPOBAHHOW Aa30THOM KHUCJIOTBI C MEIbIO (BO3MOXKHO
HCIIOJIb30BaHUE BUCOMATEPHUATIOB); U3YUYCHUE MOJEICH KPUCTALTNYECKUX PEIIETOK
anmasa, rpadurta, QyJsiepeHa; 03HaKOMIJICHHUE € TIPOLIECCOM aJcCOPOLIMK PACTBOPEHHBIX
BCIIIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOrasa; IOJy4YeHHE,
coOupaHue, pacrno3HaBaHUE W U3YUYEHHE CBOWCTB YTJIEKHUCIIOrO Ta3a; MPOBEJICHHE
KaueCTBEHHBIX pEaKIMii Ha KapOOHAT- W CUJIMKAT-UOHBI M M3yUYEHHE MPU3HAKOB UX
MIPOTEKAHUS; O3HAKOMIICHUE C MPOAYKIMEN CUITMKATHON MPOMBIIIUIEHHOCTH; PEILICHHUE
AKCIIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «BakHelIe HeMeTaJJIbl U KX COEUHEHUSD.

MeTaJsibl U KX COeIMHEHMS.

OO01mast XxapaKTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJNIOB Ha OCHOBaHUU
ux nonoxeHus B Ilepuomnuecko cucreme xumMuueckux diemeHtoB J[. U
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTayuioB. MeTajinueckas CBSI3b U
METAJIMYECKash KPUCTAIUNINYECKAsl PEIIETKA. DIEKTPOXUMUYECKUM PSAJ HANPSKEHUN
MeTaiu1oB. DPu3ndeckrue W XUMHUYECKHE CBOMCTBAa MeTauioB. OOIME CHocoObl
MoyueHusi MeTajuioB. [ToHsATHE O KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
ux oT koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHUNA, OpOH3a) U X IPUMEHEHHE B
OBITY Y IPOMBIIIICHHOCTH.

[Ilenounsie MeTaiuibl: nojoxeHne B [lepuoanmdeckol cucTeMe XMMHYECKUX
anemeHtoB JI. M. MenneneeBa; CTpOEHME HMX ATOMOB; HAxO0XICHUE B TNPHUPOJE.
dusnueckre U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpusi u Kamusi). OKcuabl u
TUAPOKCUBI HATpUS U Kanus. [I[puMeHeHre MeI0uYHbIX METAIIOB U UX COECTUHEHMUIA.

[Ilenouyno3eMenbHbIE  METAUIbl MarHui W KaJIbLUUWA: TIOJOKEHUE B
[lepuoanueckon cucreme xumuueckux 3neMeHToB . M. MeHneneeBa; cTpoeHne Ux
aTOMOB; HaxoXJeHue B mpupoje. Pu3ndyeckre U XMMHUYECKHUE CBOMCTBA MarHus U
Kaublus. Baxunelue coeMHeHNUs] KablUsl (OKCHU, TUIPOKCUI, COIH). JKEeCTKOCTh
BOJIbI U CITIOCOOBI €€ YCTPaHEHHUSI.

AutoMuHui: nonoxxeHue B [lepuoanueckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB
J. 1. MeHnngeneeBa; CTpOEHME aTOMa; HAXOXKAEHHUE B TIpuponae. Dusndeckue u
XUMUYECKHE CBOMCTBA amtoMUHUA. AMQOTEpHbIE CBOWCTBA OKCHAA U THAPOKCHIA
AJTFOMUHUSL.
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2Kenezo: nonoxenue B [lepuoanueckoit cucreme XuMH4eCKuX 3eMeHToB [, U.
MeHeneeBa; CTpo€HHE aTOMa; HaXOXKJAeHue B npupoje. Pu3ndeckre u XUMUYECKHE
cBoMcTBa kene3a. Okcuibl, ruapokcubl u conn xenesa (I1) u xxenesa (III), ux cocras,
CBOWCTBA U MOJyYCHHUE.

XUMUYECKUI SKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3ilaMy METaJIOB U CILJIaBOB,
uX (QuU3MUeCKMMH CBOWCTBAMH; W3yYCHHE PE3YJBTAaTOB KOPPO3HH METaUIOB
(BO3MOKHO MCIOJIb30BAHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS
OKCHJIa KaJbIIUsS M HATPHUS ¢ BOJOU (BO3MOXHO HCITOJIb30BaHUE BHICOMATEPHAIIOB);
WCCJICIOBAaHUE CBOMCTB J>KECTKOM BOJIbI; Ipollecca TOPEHHUs >Kejae3a B KHUCIOPOJIe
(BOBMOXXHO  HCMOJIb30BAaHUE  BHUJEOMATEpPHATIOB);  IMPU3HAKOB  IPOTECKAHUS
KaueCTBEHHBIX PEaKIIUi Ha MOHBI (MarHMs, KaJblIMs, ATIOMUHMS, ITMHKA, skene3a(ll) u
xenesa(lll), menu(Il)); HaGaroneHre U onKMcaHKe POILIECCOB OKPAIIMBAHUS TIJIAMECHH
MOHAMU HATpHS, KM M Kajdblids (BO3MOXHO MCIOJIb30BAHUE BHACOMATEPHAIIOB);
uccienoBane aM()OTEepHBIX CBOMCTB THAPOKCHUAA ATIOMUHHUS U TUJPOKCHUJIA IIMHKA,
pelIeHne SKCIEPUMEHTAIBHBIX 3a/ad 1Mo TeMe «BakHeimme Meramibl U UX
COCTMHEHUS.

XHMUA ¥ OKPY:KaOLIas cpeaa.

HoBsie maTepuanbl U TexHOJOTMH. BenectBa u MaTeprualibl B TOBCEAHEBHOM
KU3HU 4YeJoBeKa. XUMHS U 3710poBhe. be3omacHoe uCMoiIb30BaHUE BEHIECTB M
XUMUYECKUX peakuuii B ObiTy. IlepBas momMomip Hpu XUMHUYECKUX OXKOrax H
oTpaBieHUsAX. OCHOBBI 3KOJOTMYECKONM TPaMOTHOCTU. XUMHUYECKOE 3arpsa3HECHUE
OKpY>Karomen cpeibl (mpenenapHast AomycTuMas KoHueHtpaius Bemects — [1JIK).
Ponp xuMuu B penieHun 3KOJIOTHIECKUX MPOOIIEM.

[IpupoHbie MCTOYHUKHU YIJIEBOJIOPOJOB (YroJib, MPUPOJHBIN Ta3, HETH),
MPOJIYKTHI KX MEPEPaOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH.

XUMHYECKHUI HKCIIEPUMEHT: U3y4YeHHE 00pa3IloB MaTepUaIoB (CTEKJIO, CIIJIaBbI
METAJIJIOB, IOJIMMEPHBIC MaTEPHUAIIbI).

MexnpeameTHbie CBA3M.

Peanuzanusi MEeXNpeIMETHBIX CBSI3€H MPU U3YYEHUU XUMHH OCYIIECTBISETCS
4yepe3 MCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUM, TaK U MOHITHH,
SBJISIIOIIMNXCST CUCTEMHBIMHM [IJI1  OTACJBHBIX MPEIMETOB €CTECTBEHHO-HAYUHOIO
KA.

OOmue ecTecTBEHHO-HAYUHbIE TOHSTHS: HAy4dHbIA (DAaKT, TUIOTE3a, 3aKOH,
TeOpHs, aHaliu3, CHUHTE3, KIaCCUPUKALUS, MEPUOAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHE, MOJIETb, SIBIICHUE, TAPHUKOBBIN 2 (DEKT,
TEXHOJOorus, MmaTepuanbl. U3nKa: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
HYKJIU]I, ©30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUH 3apsi/l, IPOBOIHUKH,
MOJTIYTTPOBOTHUKH, AUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe
COCTOSIHUE BEILECTBa, a3, PacTBOP, PACTBOPUMOCTb, KPUCTAIIMYECKAS peEIIETKa,
CILIaBbl, PU3MUECKUE BEIUYUHBI, €IUHULIBI U3MEPEHHS, KOCMUYECKOE TTPOCTPAHCTRO,
IIaHeThl, 3Be3/b1, ComHIIE.

buonorusi: ¢gotocuntes, apixanue, Ouocdepa, SKOCHUCTEMA, MHHEPAIbHBIC
yI00peHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, TUTA TEJIbHbIE BEIIECTRA.
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['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJIbI, MOJIE3HBIE
HCKOMaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOI'O
HNPEIMETA «XUMMUS»

JIn4yHOCTHBIE pe3yabTaThl

JIM4HOCTHBIE  pe3yJdbTAaThl OCBOCHUS y4eOHOTO mpeamera  «XUMHS»
JIOCTUTAIOTCS B €IMHCTBE YU€OHOM M BOCIIUTATENILHOM JESTEIbHOCTA B COOTBETCTBUU
C TPaAULMOHHBIMU POCCUUCKHUMHU COLUOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpaBWJIAMU M HOPMAMH TOBEICHUSA W
CIIOCOOCTBYIOT —TpOIlecCaM  CaMOIO3HAHMS, CaMOpPa3BUTHUS U COLMAIM3alUU
00yJarommxcs.

JIM4HOCTHBIE PE3ybTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

llampuomuuecrkozo 6ocnumanus: UEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY
KYJbTYpPHOMY, HUCTOPUYECKOMY W HAy4YHOMY HACIEAUIO, MOHWMAHHS 3HAYECHUS
XUMUYECKOM HAyKHM B JKU3HU COBPEMEHHOIO OOIlECTBa, CIOCOOHOCTH BIAJIETh
JTOCTOBEpHON MHpOpMAIEd O MEPEIOBBIX JOCTHKECHUSX M OTKPBITUAX MUPOBOU U
OTEUECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE
MHpa 1 OOIIECTBA.

I'pasxcoanckozo 6ocnumanus: TPEACTABICHUS O COLHUAIBHBIX HOpPMax H
MPaBWJIAX MEXJIMYHOCTHBIX OTHOILIEHUM B  KOJUIEKTHBE, KOMMYHHUKATHBHOM
KOMIIETEHTHOCTH B OOLIECTBEHHO  MOJE3HOM, Y4eOHO-UCCIIENOBATEIbCKOM,
TBOPYECKOM H JIpyrUX BHUAAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JI€ATENbHOCTH TPU BBITIOJIHEHUH YYEOHBIX, IMO3HABATEJIbHBIX 3ajad,
BBITIOJIHEHUH ~ XUMUYECKUX  DKCIIEPUMEHTOB, CO3JaHUM  Y4YEOHBIX IIPOEKTOB,
CTpEMJICHHMSI K B3aMMOIOHMMAHHIO M B3aUMOIIOMOILIM B MpOLEcce 3TOM yuyeOHOMH
NEeSTENbHOCTH; TOTOBHOCTM OILICHMBATh CBOE TMOBEJCHHE M TMOCTYNKH CBOMX
TOBAapUIIEH C MO3UIMU HPABCTBEHHBIX M NPABOBBIX HOPM C YYETOM OCO3HAHMUS
MTOCJIEACTBUN IMOCTYIIKOB.

LJennocmu nayuno2o no3Hanus:

1) MHUPOBO33PEHUYECKUX MPEACTaBICHUI O BEIIECTBE M XHUMHYECKOU
peaklMHl, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U
COCTABJISIFOLIIMX OCHOBY JUIsI TMOHUMAaHUS CYIIHOCTH HAyYHOM KapTHUHBI MHpA;
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3AUMOCBSI3SIX
YEJI0OBEKA C MPUPOJHON CPENOH, O POIU XUMMHU B IMO3HAHUU ITUX 3aKOHOMEPHOCTEN;

2) MIO3HABATEIbHBIX MOTUBOB, HAIIPABJIEHHBIX HA MTOJIYYE€HHE HOBBIX 3HAHUI
M0 XUMUU, HEOOXOAUMBIX JIJI1 0OBSICHEHHS HAOJI0IaeMbIX MPOIIECCOB U SIBJICHMIA;

3) MO3HABATENILHON, WH()DOPMAITMOHHOW M YUTATEILCKOW KYJIbTYPhI, B TOM
YHCJIE HaBBIKOB CAMOCTOSITEILHOM pPabOThl ¢ YYEOHBIMU TEKCTaMH, CIPABOYHOU
JUTEpPaTypoOi, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMH  HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

4) WHTEpeca K 00YUYCHHIO U TIO3HAHMIO, JIF00O03HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaM0O00pa30BaHUI0, TPOSKTHOM U MCCIIEI0BATEIbCKON E€ATEIbHOCTH,
K OCO3HaHHOMY BBIOOpPY HAIpaBICHHOCTU U YPOBHS 00yUYEHUS B JajbHEHIIEM;
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Dopmuposanusi  Kyiemypvl  300p06bs:  OCO3HAHUS LIEHHOCTH  KHU3HH,
OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO, YCTAaHOBKM Ha 370POBBIH 00pa3
’KU3HU, OCO3HAHUS TOCTEACTBUNA M HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHus
QJIKOTOJISl, HAPKOTUKOB, KYypeHHUs), HEOOXOAMMOCTH COOJIOACHHUS  TPaBHII
0€30MacHOCTH MPHU OOpPAIIEHUH C XUMUYECKHUMH BEIIECTBAMU B OBITY M peanibHOMN
KU3HU;

Tpyoosoco socnumanus: WHTEpECa K MPAKTUIECKOMY M3YUYEHHIO Mpodeccuii u
TpyJa pa3IndHOro PoJa, YBaKEHUE K TPYAY U pe3yJbTaTaM TPYyI0BOM J1€ATEIbHOCTH,
B TOM YMCJI€ HA OCHOBE IPUMEHEHMSI MPEAMETHBIX 3HAHUN [0 XUMHUH, OCO3HAHHOIO
BbIOOpa WHIUBUAYaJIbHOW TPAeKTOPUU NPOAODKEHUS O00pa3oBaHUsA C Y4YETOM
JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB U
NOTPEOHOCTEN;  yCIEUIHOW MNPOPECCHOHANBHON  JEATEJBHOCTH UM Pa3BUTHUS
HEOOXOAUMBIX YMEHUI; TOTOBHOCTh a/IallTUPOBATHCS B IPO(ECCUOHATIBHON CPEJIE;

IDKON02UHUECKO20 BOCNUMAHUAL

1)  DKOJOTHYECKH IeIecO00pa3HOT0 OTHOIICHUS K TPUPOC KaK UCTOYHHUKY
KU3HU Ha 3emMJjie, OCHOBE €€ CyIIeCTBOBAaHUS, TIOHUMAHUS IIEHHOCTH 3J0POBOTO U
O0e3zomacHOro oOpa3a >KM3HU, OTBETCTBEHHOIO OTHOUIEHUS K COOCTBEHHOMY
bu3IECKOMY B IICHXUYECKOMY 3/I0pPOBbIO, OCO3HAHUS IIEHHOCTH COOIIOICHUS TTPABIII
0e30IacHOr0 TOBEJCHUSI TpU paboTe ¢ BEUIeCTBAMHU, a TaKXKe B CHUTYaIMsX,
YTPOKAIOIIUX 3I0POBBIO U JKU3HU JIIOJICH;

2)  CIOCOOHOCTH NMPHUMEHSTH 3HAHUS, TOJTy4aeMble NPU U3YYCHHH XUMHHU,
JUIS pelleHusl 3ajay, CBA3aHHBIX C OKpPY)Karolled MPUPOIHON cpenoi, MOBBIIMICHUS
YPOBHSL ~ DKOJIOTMUYECKOW  KyJbTYpbl, OCO3HAaHUS  IJ00AJbHOIO  Xapakrepa
HKOJIOTMYECKUX MPOOJIEM U MTyTEeH UX PEIIeHUs TOCPEACTBOM METOJIOB XUMHUU;

3)  DKOJOrMYecKOro MBIIUICHHS, YMEHHS pPYKOBOJICTBOBATBCS WM B
[103HABATEJIbHOW, KOMMYHUKATUBHON U COLMAIIbHOM MPAKTHUKE.

CrnennanbHble JINYHOCTHbIE Pe3YJabTAThI:

° CIIOCOOHOCTh K OCMBICIEHUIO M AU(depeHuaui KapTUHbl MUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHU3aI1H.

MeTanpeaMeTHbIe pe3yJbTaThl

B cocraBe MertanpeaMETHBIX PE3YJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
(dhopMUpOBaHUST MUPOBO33PEHUS OOIICHAYYHBIC MOHSATUS (3aKOH, TEOpHUsI, MPUHIINII,
runoresa, pakt, CUCTeMa, MPOIIeCcC, SKCIEPUMEHT U JIp.), KOTOPbIE UCIIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPeIMETax 1 MO3BOJISIIOT HA OCHOBE 3HAHUN U3 ITUX
npeaMeToB (popMupoBaTh MPEACTaBICHUE O IEJIOCTHOM HAy4YHOW KapTWHE MUpa, U
YHUBEpCaJIbHbIe y4YeOHBbIC JeHCTBUS  (MMO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,
pPETYJSTUBHBIE), KOTOpble oOecneunBalOT  (OPMHUPOBAHWE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOMN JEATEIHHOCTH.

MertanpenMeTHble pPe3yabTaThl OCBOCHMS Y4YEOHOTO MpeaMeTra «XUMUS)
OTPaXXalOT OBJIAJICHUE YHUBEPCAIbHBIMU I[103HABATEIbHBIMU JIEUCTBUSIMU, B TOM
YUCJIE:

bazosvimu nocuveckumu oeticmsusimu.:

1) YMEHUEM UCIOJIb30BATh MPUEMBI JIOTUUECKOTO MBIILJICHUS] IPU OCBOEHUH
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3HAHUW: PACKPHIBATh CMBICH XUMHUYECKMX MOHATUN (BBIAENATH HUX XapaKTEpHBIE
MIPU3HAKH, YCTAHABJIMBATh B3aWMOCBSI3b C JAPYIMMH MOHSATUSMH), HCIIOIb30BAThH
NOHATUS Ui OOBSCHEHUS OTACNBHBIX (PAKTOB U SIBICHHI; BHIOMpPATh OCHOBAHHS U
KpUTEpUU JUIsS KJIacCU(UKAIMM XUMUYECKHX BEIIECTB M XMMHMUYECKUX PEaKIIMii;
YCTaHABIIMBATh TMPUYUHHO-CIICJCTBECHHBIE CBA3M MEXAy OOBEKTaMU H3YUYCHHS,;
CTPOUThH JIOTUYECKHE PACCYXICHUS (MHIYKTHBHBIC, NEAYKTUBHBIC, MO AHAJIOTHH);
JIeNaTh BBIBOJBI U 3aKIIOYEHUS;

2)  yMeHHEM NIPUMEHSATh B TPOIECCE MO3HAHUS TOHITUS (MPEIMETHBIC U
METaNpeAMETHBIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJIENIH, HUCIIOJIb3YEMbIE B XUMMH,
npeoOpa3oBbIBaTh UIMPOKO MPUMEHSIEMBbIE B XMMHUH MOJEIbHBIE MPEICTaBICHUS —
XUMHUYECKUN 3HAK (CHMBOJI DJJIEMEHTAa), XUMHUYecKkas (opMmyiaa U ypaBHEHHE
XUMHUYECKON peakluu — IpU PEIICHUU y4eOHO-II03HABATENbHBIX 3a/lay; ¢ YUYETOM
ATUX MOJEJBHBIX MPEICTAaBICHUN BBIABIATh U XapaKTEPU30BaTh CYIECTBEHHBIE
MPU3HAKU U3YYAEMBIX O0OBEKTOB — XMMHYECKUX BEUIECTB U XMMUYECKHX PEaKIIMIi;
BBISIBJIATH OOILIE 3aKOHOMEPHOCTH, IPUYMHHO-CIIEACTBEHHBIE CBSI3U U IPOTUBOPEUHS
B M3YYaeMbIX IpoLEccax M ABJICHUSX; MpeajaraTb KpUTEPUU AJIS BBISBICHUS 3THX
3aKOHOMEPHOCTEN M MPOTUBOPEUUI; CAMOCTOATEIBHO BBIOMPATH CIOCOO pEelIeHUs
y4eOHOH 3a/lauu (CpaBHMBATh HECKOJBKO BapUAHTOB pPEILICHUS, BHIOUpATh Hanbosee
MOAXOSIINNA C yYETOM CaMOCTOSITENIEHO BbIIEJIEHHBIX KPUTEPUEB);

baszoevimu uccnedosamenvckumu Oeucmeusmu:

1)  yMeHHEM WCIONB30BaTh IMOCTABICHHBIE BONPOCHI B  Ka4yeCTBE
MHCTPYMEHTA MO3HAHMS, @ TAK)XKE B KAYECTBE OCHOBBI JIJIs1 (POPMHUPOBAHUS TUIIOTE3BI
I10 POBEPKE MTPaBUIIbHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

2)  TpUOOpETEeHUE OMBITA 10 TUIAHUPOBAHHIO, OPTAaHU3ALUHN U TIPOBEICHUIO
YUEHHYECKUX OKCIIEPUMEHTOB: YMEHHE HaOMoJaTh 3a XOJOM  Ipollecca,
CaMOCTOSTENILHO TPOTHO3UPOBATh €ro pe3yJbTar, (popmyiupoBaTh 000OIICHUS U
BBIBOJIbI IO pE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEAOBAHMS, COCTABIATh OTUET O
MpoJieJIaHHOM padoTe;

Pabomoii ¢ ungpopmayuei:

1) YMEHUEM BBIOMPATh, aHATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIUIO
pa3IMYHBIX BUAOB M (OPM MPEACTABICHHS, MOJYYaEMYI0 M3 Pa3HbIX MCTOYHUKOB
(Hay4HO-TIOMYJISIpHASL JIMTEPATypa XUMHUYECKOTO COJIEpkKaHUsl, CIIPAaBOUYHbIE TOCOOMS,
pecypcbl HTEepHETa); KPUTUYECKH OLEHUBATh MPOTUBOPEUYHMBYIO U HEIOCTOBEPHYIO
uH(dOpMaIHIO;

2)  yMEHHEM INPHUMEHSTh PA3JIUYHBIC METOJbl M 3alpOChl MPHU TIOUCKE U
otbope nH(pOPMALIMK U COOTBETCTBYIOLIUX JIAHHBIX, HEOOXOAUMBIX JJIsl BHIITOJIHEHUS
y4eOHBIX M MO3HaBaTEJIbHBIX 3aj[ad OMNPEAENIEHHOrO TUIIA; MPUOOPETEHUE OIbITAa B
o0jacTd  MCMONB30BaHUS  MH(OPMALMOHHO-KOMMYHHMKATHUBHBIX  TEXHOJOTHH,
OBJIAJICHHE KYJbTYpOH aKTUBHOI'O HCIIONB30BAaHUS PA3IUYHBIX MOHCKOBBIX CUCTEM;
CaMOCTOSTENIbHO BBIOMpPAaTh ONTUMAIbHYIO (DOopMy mpencTaBieHus MH(OpMaAUU U
WUTIOCTPUPOBATh  pEIIaeMble  3aJa4d  HECIOXXHBIMA  BHUJAMU  HArJIAJIHOCTH,
JOCTYITHBIMU JIJIS CJENBIX U UX KOMOUHALIUSIMU;

3)  yMCHHMEM HCIIOJIb30BaTh W aHAJIM3HPOBATh B Tpollecce Y4YeOHOW H
MCCJIEI0BATENbCKOM JI€ITeIbBHOCTH WH(OPMAIMI0O O BIMSHUM MHPOMBIILIEHHOCTH,
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CEJIbCKOTO XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOILIEH TPUPOJHON Cpebl;

Yuueepcanonvimu KOMMYyHUKAGMUBHBIMU OCUCTNBUAMU:

1) YMEHHEM 3aJ1aBaTh BOIPOCHI (B XOJE MHUAJIOTa W/WIN JUCKYCCHH) TIO
CYILIECTBY OOCYKIAaeMOIl TEMBbI, (POPMYJIHPOBATH CBOU MPEIIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHHS TIPEUIOKEHHOM 3a1a4H;

2) NpUOOpEeTEeHUE  OMbITa  MPE3EHTAIlMH  PE3yJbTAaTOB  BBIMNOJHEHUS
XUMUYECKOTO JKCHEpUMEHTa (J1a00paTOpHOrO OMbITa, J1A0OPATOPHOM pPadOTHI IO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MTPOEKTA);

3) 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMU [T03HABATEIILHON U
UCCIIEIOBATEIbCKOMN I€ATEIbHOCTH IIPU PEIICHUN BO3HUKAIOIIUX IPOOJIEM Ha OCHOBE
yuéra 00LIMX UHTEPECOB U COIJIACOBAHMS MO3UIMM (00CYyXAeHNs, 0OOMEH MHEHUSMH,
«MO3TOBBIE  INTYpPMBI», KOOpPJAMHALMSA COBMECTHBIX [JEHCTBHW, OIpPEACIICHUE
KPUTEPUEB IO OLICHKE KaYeCTBa BBIIIOJHEHHOW padOThI U 1Ip.);

Yuueepcanvnvimu pecyiamusHuiMu OeUcmeusmu:

1)  yMeHHeM  CcaMOCTOSITEIbHO  ONpPEACNATh  LEMH  JACATEIBHOCTH,
IJIaHUPOBATh,  OCYIIECTBIISITh,  KOHTPOJUPOBATH W  MPU  HEOOXOAMMOCTHU
KOPPEKTUPOBATh CBOIO AEATEIBHOCTh, BbIOMpATh Hanbosee 3(pPeKTuBHbIE CIIOCOOBI
pelieHuss y4eOHBbIX M TMO3HABaTEIbHBIX 3a/lad, CaMOCTOSATEIbHO COCTaBISATH WM
KOPPEKTUPOBATh MPEIII0KEHHBIN AJITOPUTM JECUCTBUN NIPH BBINOJHEHUH 3aJaHUM C
y4ETOM MOJYyYEHUsS HOBBIX 3HAaHUU 00 H3ydaeMbIX OOBEKTaX — BELIECTBAX U
peaklMsIX; OLEHUBATH COOTBETCTBUE NIOJIyYEHHOTIO pe3ysibTaTa 3asBJICHHOM LENH;

2) YMEHUEM HUCIOJIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IIPEIIaracMble B
YCJIOBUH 3aJIaHUM.

CrnenuajbHble MeTanipeAMEeTHbIC Pe3yJIbTaThl:

° HCIIOJB30BaTh  COXPAHHBIE aHAJIM3ATOPbl B PA3JIMYHBIX  BHUIAX
NEeATeIbHOCTH (Yy4eOHO-TT03HABATEIIBHOM, OPUEHTUPOBOYHOM, TPYAOBOM );

° MIPUMEHSITH OCSI3aTEIIbHBINA U CIIyXOBOU CIIOCOOBI BOCTIPUSITHUS MaTepHraa;

° YUTaTh U MUCATh C HUCMOJIb30BAHUEM PEIbePHO-TOUEHUHOM cucTembl JI.
bpaiins;

° MIPUMEHATh COBPEMEHHBIE cpeacTna KOMMYHUKAIINHU u
TUPIOTEXHUUECKUE CPEJICTBA;

° OCYIIECTBIISITh MPOCTPAHCTBEHHYIO u COIMATILHO-OBITOBYIO
OPUEHTUPOBKY, 00J1aJ1aTh MOOUIILHOCTHIO;

° MPUMEHSATh TpPUEMbl OTOOpa W CHUCTEMAaTH3allid MaTepuaia Ha
ONPENEICHHYIO TEMY;

° BECTU CaMOCTOSITEJIbHBIN TTOUCK WH(OPMAITUH;

° peoOpa3oBbIBATh, COXPAHITH U TIEpeiaBaTh MH(POPMAIKIO, TTOTYICHHYIO
B pE3yJIbTATE UTCHUS WM ayIUPOBAHMUS;

° MPUHUMATh Y4acTHE B PEYEBOM OOIIEHUHU, COOJIIOTasi HOPMBI PEUYEBOTO
ATUKETA;

° aJICKBAaTHO HCIIOJIb30BaTh JKECThl, MHUMHUKY B TIPOLECCE PEUEBOTO
OOIIIEHHUS;

° OCYILIECTBJISITh  PEUEBOM  CaMOKOHTpPOJIbL B  TIpolecce  y4eOHOM

ACATCIBHOCTU U B HOBCGI[HCBHOﬁ KOMMYHHKAIVH,
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o OLCHMBATbL CBOIO pE€Yb C TOYKH 3PCHHA €C COACPIKaHHA, SA3BIKOBOI'O

odopmiieHus;

° HAXOJUTh TPaMMATHYECKUE U PEUCBBIC OIIMOKH, HEIOUETHI, UCTIPABIISTh
ux;

° IUTAHUPOBATh, KOHTPOJIHMPOBATH M OICHWBATH Yy4YcOHBbIC NEHCTBHS B

COOTBETCTBMHU C IIOCTABJICHHOM 3ajaueii U YCJIIOBUSIMH €€ pcajin3aliuu.

IIpeameTHbIE pe3yJIbTATHI
9 kJ1acc

o pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHX MOHSATUN: aTOM, MOJIEKYJIa,
XUMHUYECKUH IJIEMEHT, IPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH (OJHOPOAHAS U
HEOJIHOPOJIHAsI), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAs M MOJEKYJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi JO0JsI XMMHUYECKOTO 3Jie-
MEHTa B COEAMHEHUH, MOJIIPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPHUILIATEIBHOCTD, CTENEHb OKHCIICHUS, ~ XUMHUYECKash  peakius,
KJIacCU(PUKalUs peakiuil: peakuud COCAUHEHUs, PEaKLMH Pa3JI0KEHUs, peakluu
3aMEIlEeHHs], peakuuu o00- MeHa, SK30- U SHIOTEPMHUYECKHE PEaKIMH; TEIJIOBOU
3 eKT peakiuu; aIpo aToMa, FIEKTPOHHBIN CJION aTOMa, aTOMHasi OpOUTaIIb, PaIuyC
aToMa, XMMHUYECKas CBs3b, MOJISIPHAs U HEMOJSIPHAS KOBAJEHTHAsl CBS3b, MOHHAs
CBA3b, HMOH, KAaTHOH, aHWUOH, pAacTBOP, MAaccoBas J0Js BellecTBa (MpPOLEHTHas
KOHIIEHTpAIusi) B pacTBOPE;

o WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHITHH (CM. II.
1) ¥ IpUMEHSITH ATU MOHSTHS TIPU OMTUCAHUU BEIIECTB U UX MPEBPAICHUI;

o UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBieHHs (opmyi
BEILIECTB U YPABHEHUI XMUMHUYECKUX PEAKIIM;

o OTIpEIeNATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX;
CTENEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX ; IPUHAJICKHOCTh BEILIECTB
K OIpeAeIEHHOMY KJacCy CO€QUHEHUN 1o QopMynam; BUI XHUMHYECKOW CBS3U
(KOBaJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCTUHCHUSX;

o packpeiBath cMbici Ilepuoamueckoro 3akona JI. . Mengeneena:
JE€MOHCTPUPOBATh MOHMMAaHUE MEPUOANYECKON 3aBUCMMOCTH CBOMCTB XMMHYECKHX
AJIEMEHTOB OT MX MOJI0KeHus B [leprnonueckoit cucreMe; 3aKOHOB COXPAHEHHSI MACChI
BEILIECTB, OCTOSIHCTBA COCTABa, AaTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHAa ABOTajpo;
OMHCHIBATH U XapaKTepu3oBaTh TabMuuHyro ¢opmy Illeproguyeckoit cucTembl
XUMUYECKUX DJIEMEHTOB: pasziinyaTh TMOHATHS «TJIaBHas moArpymnma (A-rpymma)» u
«mobounas noarpymnmna (b-rpynma)», Mameie W OoJblIMe MEPUOMBI; COOTHOCHUTH
0003HaueHus, KOTOpble UMEIOTCs B Tabnuie «llepruoanyeckas cucreMa XUMUYECKUX
aneMmeHTOB [[. . MenaeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsi sjapa, oOllee YHUCIO 3JIEKTPOHOB U
pacnpesiesieHUue uX 1Mo JIEKTPOHHBIM CIIOSIM);

o KJ1acCU(DUIIMPOBATH XMMUYECKUE DJIEMEHThI; HEOPraHUYECKUE BEIIECTRA;
XUMHUYECKUE PeaklMu (M0 YUCIY U COCTAaBY YYacTBYIOUIMX B PEaKLMU BEIIECTB, IO
TeraoBoMy 3G PexTy);

o XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMHYECKUE CBOMCTBA BEILECTB
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Pa3INYHBIX KJIACCOB, IIOATBCPIKAAA OIMMMCAHNC ITPUMCPAMU MOJICKYJIAPHBIX ypaBHCHI/Iﬁ
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ;

o MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa; BO3MOXHOCTH TIPOTEKAHUSI XUMHUYECKUX TMPEBpallCHUNA B Pa3IUYHBIX
YCIIOBUSX;

o BBIYMCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MAaccChl

BCHICCTB; MACCOBYIO OO0 XHUMHYCCKOIoO DJJICMCHTA II0 (1)0pMyJIe COCIUHCHUA,
MaCCOBYIO MHOJIFO BCHICCTBA B PpPaCTBOPC; IIPOBOIUTH paCLIéTI)I 10 YPAaBHCHUIO
XUMHYECKOMN PCaKIU,

° IMPUMCHATE OCHOBHBIC OIICpalluU MBICIIMTEIbHOM ACATCIBHOCTH —
dHAJIN3 W CHHTC3, CPABHCHHC, O606HI€HI/IG, CHUCTCMAaTHU3alnIO, KJIaCCI/I(I)I/IKaHHIO,
BBIAABJICHUC IMPUYNMHHO-CIICACTBCHHbBIX CBSI3EU — I U3YUYCHUA CBOMCTB BCHICCTB H

XUMUYECKUX PEaKIUii; €CTECTBEHHO-HAYUHbIE METOJbl MO3HAHUSI — HAOJIOJICHUE,
U3MEpeHne, MOJCINPOBaHUE, IKCTICPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );
° CIEOBATh MpABWJIAM  TOJB30BAHHUS  XMMHYECKOM TOCYIOH U

1abopaTopHbIM 000pyAOBaHMEM, a TaKXe MpaBuiaM OOpallleHHs C BEIIeCTBAMHU B
COOTBETCTBUH C MHCTPYKIHMSMU 110 BBHITIOTHEHHUIO Ja00OPATOPHBIX XUMUYECKUX OIBITOB
M0 TOJYYEHHUIO W COOMpaHUI0 ra3000pa3HbIX BENIECTB (BOJAOPOJA U KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OINPEAEIEHHOM MAacCOBOM JIOJIENM PacTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATh M  NPOBOAWTH XUMHUYECKHE JKCIEPUMEHTHI  TIO
pacrno3HaBaHUIO PACTBOPOB LIEJIOYEH M KHUCIOT C MOMOUIbI0 MHIAMKATOPOB (JIAKMYC,
beHondTanenH, METUIOPAHK U JIp.).

10 knace

. pPacKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKUX TOHATHI: XUMHYECKHM
JJIEMEHT, aTOM, MOJIEKYJa, HWOH, KAaTHOH, aHHOH, IPOCTOE BELIECTBO, CIIOXKHOE
BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTD, CTETIEHb OKUCIEHUS, XUMUYECKAs
peakiuusi, XUMH4Y€ecKasi CBsI3b, TEIUIOBOM A((DEKT peakuuu, MOJIb, MOJISIPHBIA 00BEM,
PacTBOP; AIAEKTPOJIUTHI, HEIJEKTPOIUTHI, ITEKTPOJUTHUECKAS JUCCOLIMALINS, PEAKIIMH
MOHHOrO OOMEHa, KaTaJu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE H
HEOOpaTUMBbIE PeaKlMy, OKHCINUTEIb- HO-BOCCTAHOBUTEIbHBIE PEAKIUU, OKUCIUTEND,
BOCCTAHOBUTEIb, OKHUCIEHHWE M BOCCTAHOBJIEHUE, AQJJIOTPONHS, aM(POTEPHOCTD,
XUMHUYECKasi CBS3b (KOBaJEHTHas, WOHHAs, METaUIMYecKas), KpHUCTaJJIM4yecKas
pemeTKa, KOppo3usi METAIUIOB, CIUIABBL; CKOPOCTh XMMHUYECKON PEAKLIUH, TIPEIEIBHO
nonyctumas konnentpauus (I11K) Bemectna;

. WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUN (CM. II.
1) ¥ IpUMEHATH STH NOHATHS IPY ONMCAHUU BELIECTB U UX NPEBPALICHUI;

. WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY U COCTaBieHHS (HopMyl
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

. ONpEIENsATh BAJICHTHOCTb U CTENEHb OKUCIECHUS XUMUYECKUX DJIEMEHTOB
B COEJIMHEHHUAX Pa3IMYHOTO COCTaBa; MPUHAMJIEKHOCTh BEIIECTB K OMpPEIeIEHHOMY
KJIaCCy COENMHEHUM Mo (popMmysiaMm; BUJ XMMHUUYECKOW CBS3M (KOBaJEHTHAasl, HOHHAs,
MeTaJuIMuecKasi) B HEOPraHMYECKHMX COEIMHEHHUAX; 3aps] HOHA MO XUMHUYECKOU
(dbopmyie; XxapakTep cpelibl B BOJHBIX PAaCTBOpaX HEOPraHUYECKUX COCAMHEHUH, TUII
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KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

. packpbiBath cMmbicn llepuomnueckoro 3akona JI. M. MenneneeBa u
JE€MOHCTPUPOBATh €ro MOHUMAaHHUE: OMHCHIBATh M XapaKTEePH30BaTh TAOIUYHYIO
dopmy I[leproamueckoit CHUCTEMBI XUMHUYECKHX 3JIEMEHTOB: pas3inyaTh MOHATHUSA
«rnaBHasg noarpynmna (A-rpymnma)» u «nobounas noarpynna (b-rpymnma)», mansie u
00JIbIIIKE TIEPUOJIBI; COOTHOCUTH 0003HAUEHUS, KOTOPhIE UMEIOTCS B IEPUOINUECKOMN
Ta0JIMIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS ATOMOB XUMUYECKUX 3JIEMEHTOB
(coctraB W 3apsa sapa, oOIlee YUCIO JJIEKTPOHOB U paclpesiefieHhe X IO
AJIIEKTPOHHBIM CJIOSIM); OOBSCHSTH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
AJIEMEHTOB U UX COCAMHEHUH B Mpejenax MallbIX EPUOJI0B U TIIaBHBIX MO~ TPYIII C
y4€TOM CTPOCHHUS UX aTOMOB;

. KJ1acCU(UIIMPOBATH XMMUYECKUE DJIEMEHThI; HEOPraHUYECKUE BEIIECTRA;
XUMUYECKUE peaklnu (10 YUCIY U COCTaBYy YYacTBYIONIMX B PEaKIMU BEIIECTB, IO
TerioBoMy A PeKTy, 0 UBMEHEHHUIO CTENIEHEeW OKUCICHUSI XUMUUYECKUX DJIEMEHTOB);

. XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUIECKUE XUMUYECKUE
CBOMCTBAa NPOCTBIX M CIIOXKHBIX BEIIECTB, MOATBEPXKJIas OMNHCAHUE MpPUMEpaMu
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHHI COOTBETCTBYIOIIMNX XUMUYECKUX PEAKLIU;

. COCTABJISITh YPABHEHUS SJEKTPOJIMTUYECKOM JIUCCOLUMALMU KHUCIOT,
IIEJI0YEN U COJIEH; MOJIHBIE U COKPAIEHHbIE YPABHEHUS PEAKIMi MOHHOTO OOMEHa;
YpaBHEHUS PeaKUUid, MOTBEPKAAIONINX CYIIECTBOBAHUE T'€HETUYECKOM CBS3H MEKTY
BEILECTBAMHM PA3JIMYHBIX KIJIACCOB;

. pPacKpbIBaTh CYIIHOCTb OKHUCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI
MOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOTO OajlaHCa 3TUX peaKLui;

. IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX ITPEBPAILCHHUN B PA3JINYHBIX YCIOBHUSX;

. BBIUHCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYHO M MOJISIPHYIO MAacChl
BEILIECTB, MACCOBYIO JIOJII0 XMMHYECKOTO 3JIeMEHTa Mo (opMyJie COEIUHEHHS;
MacCOBYIO JIOJIO BEIIeCTBA B PACTBOPE; MPOBOAMTH PACUETHI IO YpPABHEHUIO
XUMHYECKON pPEAKLINH;

. CIENOBATh TMpaBUJAM  TMOJIb30BAHUS ~ XMMHYECKOM  TOCyAOM U
71a00paTOPHBIM 000PY/IOBAaHHUEM, a TaKXe IMpaBujaM OOpallleHusi ¢ BEUIECTBAMHU B
COOTBETCTBUH C UHCTPYKUHUSAMHM IO BBITIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OITBITOB
IO MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX BEMIECTB (AMMHAKA U YTIIEKUCIIOTO rasa);

. OPOBOJUTh  PEAKLUMM, TMOATBEPXKAAONIME KAaYECTBEHHBIM  COCTaB
pa3IMyYHBIX BELIECTB: PACHO3HABaTh ONBITHBIM IMYTEM XJIOPHUI- OpOMHI-, HOIMJI-,
kapOonat-, pocdar-, cunukar-, cynbdar-, THIAPOKCUA-UOHBI, KATUOHHl AMMOHUS U
VOHBI U3yYEHHBIX METAJIOB, IPUCYTCTBYIOIIME B BOJHBIX paCTBOpPaX HEOPraHUYECKUX
BEILECTB;

. IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON JEATEIbHOCTH —
aHaJiM3 U CUHTE3, CPpaBHEHHE, 0000IeHNEe, CUCTEeMAaTH3AIINIO0, BBISIBIICHUE TPUUUHHO-
CJIEICTBEHHBIX CBA3EH — JJIsl U3yUYEHHsI CBOMCTB BELIECTB U XUMUYECKUX PEAKIUN;
€CTECTBEHHO-HAy4YHblE  METOJbl  TMO3HAHUS —  HaAONIOZICHWE, H3MEpEHHE,
MOJICJIUPOBAHUE, IKCIEPUMEHT (peaibHbIA U MBICIICHHBIN).

CneumnasnbHble pe3yabTaThbl:
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° BJAJICHUE MpaBUIaMM 3amnucu (opMyJ M CHEIHUAIbHBIX 3HAKOB IpHU
MCIIOJIb30BaHUU pebeHO-ToueyHOor cuctemsl JI. bpaitns.

° BJIQZICHUE OCA3ATENIbHBIM CIIOCOOOM OOCJHENOBAHMS W  BOCIPUATHS
penbeHbIX H300pakeHnH (MILTIOCTpALUMA, CXeM, MAKETOB, YEPTEKHBIX PUCYHKOB H
T.IL.).

° YMEHHE BBITIOJIHATH MPOCTHIE pelbeHbIC PUCYHKH U TOCTPOCHUS IpU
MTOMOILY CIIENNATBbHBIX HHCTPYMEHTOB.
° BJIaJICHUE TEXHUKON mpeoOpa3oBaHus (OpMYJI U BBIPAXKEHUN MpHU

VCTIOJIb30BaHUU cucTEMBI JI. bpaiins.
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TEMATHYECKOE IINTAHUPOBAHME 110 TIPEIMETY «XUMMUSD»
Bcero 136 4., u3 HUX 7 4. — pe3epBHOE BpeMs

9 Kiacce

(2 4. B He1eJ110, BCEro 68 4., u3 HUX 3 4. — pe3epBHOE BpeMsi)

Paznennt
NMPOrpamMmeil,
M KOJIMYEeCTBO
4acos,
OTBOJMMOE HA
UX U3Yy4YeHHe

OcHoBHOE CoacpKaHue

OcHoBHbBIE BHUADBI A€ATCJIBHOCTH oﬁyqaloumxca

[TepBoHavanbH
bIE
XUMUYECKUE
nousTus. (15

q.)

[Ipeamer xumun. Posb XMMHUUM B KU3HU YEJIOBEKA.
Tena m BemiecTBa. PU3NYCCKUE CBOMCTBA BEIIECCTB.
ArperatHoe COCTOSTHHUE BEIIECTB.

ITonaTue o MeTo1ax MO3HAHUS B XMMHUU. XUMUS B
cucrteMme Hayk. Uucteie BemecTBa U cMecu. CrocoOsl
pa3IeJICHUS] CMECEM.

ATOMBI W MOJIEKYJIbl. XHMHUYECKUE DIEMEHTHI.
CuMBOJIBI XMMHYECKHX 3JeMEHTOB. IIpocTeie u
CJI0’KHBIE BeleCcTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuueckas ¢opmyrna. BaneHTHOCTH aTOMOB
XUMHUYECKHUX DJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BCIIICCTB. OTHOcHTEIbHAS aToOMHas Macca.
OtHOcuTENnbHAs MOJIEKYJIApHAst Mmacca. MaccoBas 1071
XUMHYECKOT'0 DJIEMEHTA B COCUHCHUU.

du3ndecKkrue 1 XUMUUYCCKHUE IBICHUS. XUMHUUCSCKas
peakuus ¥ e€ MpU3HAKU. 3aKOH COXPAHEHUS MacChl
BEIECTB. XMMHUUYECKHe ypaBHeHus. Krmaccubukamms
XUMHYECKUX pPeakiuid (COeNMHEHUs, Pa3JIOKECHUS,
3aMenieHus, OOMEHa).

PacKpbIBaTh CMBICT U3y4aeMbIX TOHATH;

pacKkpplBaTh pOJb XHUMHH B TPUPOJE M KHU3HU
4esioBeKa, €€ CBs3b C IPYTUMHU HAyKaMU;

pa3ianyaTh YUCTHIE BELIECTBA U CMECH; OJIHOPOAHbIE U
HEOJTHOPOJIHbIE CMECH;

paznuyaTh GU3MUECKUE U XUMUYECKUE SIBJICHUS,
OTpeNeNsaTh TMPU3HAKA XUMHUYECKHX PEaKIUud W
YCJIOBUSI UX TTPOTEKAHUS;

CJieoBaTh TMpaBWIaM TOJB30BAHHUS  XHUMHYECKOM
MOCY/I0M U J1a0OpaTOPHBIM O0OPYIOBAaHUEM, & TAKXKE
npaBmiiaM 0OpallIeHusl ¢ XUMUYECKIMH BEIIECTBAMH B
COOTBETCTBUU C WHCTPYKIHSIMH TI0 BBITIOJTHEHUIO
IPaKTUYECKUX padoT;

TUTAHUPOBATh U MTPOBOAUTH XUMUYECKHI SKCTIEPUMEHT
M0 W3YYCHUIO M OINHUCAaHWI0 (PU3NYECKHX CBOMCTB
BEIIECTB, CIIOCOOOB pa3/Ie/IeHUsI CMECEHl BEIlEeCTB;
IPUMEHATh €CTECTBEHHO-HAYy4YHbIE METOJIbl MO3HAHMS
(B ToM uyucie HaOMOJEHHE, MOJEIMPOBAHUE,
HKCIIEPUMEHT) M OCHOBHBIE OIEpallMi MBICIUTEIbHON
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XUMHUYECKUI  IKCIEPHUMEHT: c
XUMUYECKON TOCYyJIo, C mpaBwiamMu padOThl B
nabopatopurn W npuéMmamu  oOpaileHus ¢
nabopaTopHbIM  O00OpYJOBaHUEM;  HU3y4Y€HUE U
ONMCaHue busnueckux CBOMCTB o0pasioB
HEOPraHUYECKUX BEIEeCTB; HaOMIOACHUE (HUIUUECKUX
(ru1aBiieHHE BOCKa, TastHUE JIbJla, PACTUPAHUE caxapa B
CTYIKE, KUTIEHUE U KOHACHCALHS BOJbI) U XUMUYECKUX
(ropeHue cBe4M, MPOKAJTUBAHUE MEIHOM IPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KHUCIOTOM)  sIBJICHUH,
HaONIOAEHUE W OINUCAHME NPU3HAKOB MPOTEKAHUS
XUMUYECKUX  peakuuii  (pasnokeHue  caxapa,
B3aUMOJICHCTBUE CEPHOI KHC JIOTHI C XJIOPHUJIOM Oapus,
paznoxenue ruapokcunaa meau(ll) mpu HarpeBaHuw,
B3auMo/eicTBHE kKene3a ¢ pacTBopoM coiu menu(1l));
U3y4EHUE CIIOCO0O0B pa3zesieHus: cMecel (C MOMOIIbIO
MarHuTa, ¢unbTpoBaHue, BbIIIAPUBAHUE,
OUCTUIUISILIMSL, XpoMaTorpadust), IpoOBEeIEeHHE OUYUCTKU
NOBAapEHHOW  COJIM; HAONIOJIEHUE U OIHUCaHHe
PE3yIabTAaTOB MPOBEAEHUS ONBITA, UIUTFOCTPUPYIOLIETO
3aKOH COXpPAaHEHHsS MAacCChl; CO3JlaHhe Mojelnel
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

IIpakTnyeckune padoThI:

Ne 1. IlpaBuna pabGoTel B jabOpaTOpuu U NPUEMBI
oOpailieHus ¢ J1abopaTOPHBIM 000PYI0OBAHUEM.

Ne 2. Pa3zpnenenue cmecell (Ha HOpuUMeEpEe OUYUCTKH
MIOBAPEHHOU COJIN).

Beruuciaenus:

® OTHOCHUTEJIBHOW MOJICKYJISIPHOM MACChl BEILIECTB;

3HAaKOMCTBO

NesATeIbHOCTH (CpaBHEHHE, KiacCH(UKAIUsI) IS
U3YYECHUS BEIECTB U XUMUYECKUX PEAKIIHiA;
PaCKpBIBaTh CMBICT M3yYaeMbIX MOHSATUN U 3aKOHOB U
OPUMEHSTh OTU TMOHSATUSA TPU OINUCAHUU CBOWCTB
BEIIECTB U UX MpEBpaIICHUM;

paznuyath (U3MYECKUE W XUMHYECKUE SIBIICHUS,
OOBSACHATh UX CYIIHOCTh C TOYKH 3PEHUS aTOMHO-
MOJIEKYJISIPHOTO YUCHUS;

ONPENEIISITh MPU3HAKU XUMUYECKUX PEAKIUM, YCIOBHS
UX MPOTEKAHUS,

OOBSICHATh CYIIHOCTh (DU3UYECKUX M XUMUUYECKUX
SIBJICHUA C TOYKH 3pPEHHUSI aTOMHO-MOJIEKYJISIPHOIO
YUCHUS;

KJIacCU(UIIMPOBATH XUMUUECKHE PEaKIUU (10 YUCITY U
COCTaBy pearupyromux 1 00pa3yroxcs BEIecTB);
COCTaBJATh  (OPMYJbl OMHAPHBIX  BEIIECTB  IIO
BAJICHTHOCTH W  ONPEACNISITh  BAJEHTHOCTh IO
dbopmyIiaMm BEIIECTB;

paccTaBisiTh  KOI(PUIIUEHTHI B
XAMUYECKUX PEAKIINM;

cleloBaTh MpaBUJaM MOJIb30BAHUS XUMHUYECKOU
MOCY/I0M U J1abOpaTOPHBIM OOOPYIOBAaHUEM, & TAKXKE
npaBuUjiaM OOpaIlleHHs] ¢ BEIIeCTBAMU B COOTBETCTBUU
C HUHCTPYKIMSIMA TO BBIMOJHEHHUIO J1TA00paTOPHBIX
XUMUYECKHUX OIBITOB;

WCIIOJIb30BaTh MPU BBIMOJHEHUH YUEOHBIX 3aIaHUH U B
MPOIIECCE UCCTEAO0BATEIBCKOU IESITENLHOCTH

YPaBHEHUAX
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® MAacCOBOM JOJM XUMHYECKOIO 3JIEMEHTa IO
dbopmyIie coeTuHEHus.

® Hay4YHO-NOIYJISIPHYIO

JATEPATYPY  XUMHUYECKOTO
COJZIEpKaHMS, CIPAaBOYHBIE MaTEpHUalbl, PECYPChI CETH
«HHTEpHETY;

BBICTpauBaTh Pa3BEPHYTHIC NHUCHBMEHHBIE W YCTHBIC
OTBETHI C ONOPOW Ha MHPOPMALUIO U3 YYCOHHKA U
CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO HCIOJIb30BAThH
V3YYCHHBIN MOHATUNHBIN anmapar Kypca XUMHUH.

Baxueiimme
MPEICTABUTEIIN
HEOPraHU4EeCK
X BEIIECTB.

(354.)

Bo3nyx — cmech razoB. CocrtaB BO3ayXa.
Kucinopong — 531eMeHT H MpPOCTOE  BEIIECTBO.
Haxoxnaenue kuciopona B npupoje, pusznueckue u
XUMUYECKUEe CBOMCTBA (peakuuu ropeHus). OKCUIIBIL.
[Ipumenenune kucimopoaa. CrnocoObl MOIyYEHUS
KHUCIIOpoZa B JIA0OpPATOPUU U MPOMBIILIEHHOCTH.

Kpyrosopor kucimopoga B npupomge. O30H —
aJUIOTpOITHAsA MOAUUKAIIIS KACIOpO/a.

TeroBoit  3pdeKT  XUMUYECKONW  peakiluw,
TEPMOXUMUYECKUE YpaBHEHUS, DK30- 151

SHJOTEPMUYECKHUE peaknu. TOIINBO: Yyrojib U METaH.
3arps3HEHHE BO3AyXa, YCWICHHWE MNapHUKOBOIO
s dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »aeMEHT W TPOCTOE BEIIECTBO.
Haxoxnenue Bomopona B mpupojne, uszuueckue u
XUMUYECKHUE  CBOWCTBA, NPUMEHEHHE, CIOCOObI
noxydenus. Kuemorel u comnu.

KommuectBo BemiectBa. Monb. ModisipHasi macca.
3akoH ABorajipo.

MonspHbiii 00bEM Ta30B. Pacu€Thl 10 XUMHYECKUM
YPaBHEHUSIM.

DU3NYECKUE Boga  kak

CBOWCTBA  BOJIBL.

PaCKpBIBATh CMBICIT U3y9aeMbIX MTOHSATUH U MPUMECHSTH
OTH TIOHSATHS TIPU OMKMCAHWHM CBOWCTB BEIIECTB M HUX
IIPEBPAILCHNN;

XapakTepu3oBaTh (OMUCHIBATH) COCTAaB  BO3/yXa,
duznyeckue W XHUMHYECKUE CBOMCTBA KHCJIOPOJA,
CIOCOOBI €ro MOJy4YeHUs, MPUMEHEHHE U 3HAUYCHUE B
MPUPOJIE U )KU3HU YETIOBEKA;
CpPaBHUBATh pPEAKIMU TOPEHUS W
OKHUCJICHUS;

cobupaTh MNPUOOPHI I TOMYyYEHUS] KUCIOpoa
(BBITECHEHHEM BOJIbI M BO3/IyXa);

pacro3HaBaTh OMBITHBIM IMMyTEM KHCIOPO/;

MCOJICHHOI'O

UCIIOIB30BaTh  XMUMHUYECKYK)  CHUMBOJMKY  JJIA
coctaBieHus] (OPMYJ  BELIECTB, MOJIEKYJISIPHBIX
YPaBHEHUM XHMHMYECKHX PEAKIHM C€  Yy4acTHEM
KHUCJIOPOJA;

OOBACHATH CYHUIHOCTh OJKOJOTHYECKHX MpoOJeM,
CBSI3aHHBIX C 3arpsI3HEHUEM BO3YyXa;

clenoBaTh MpaBwiaM  0Oe3omacHod  paboThl B
Jabopatopud TOpPHU  HUCIOJB30BAHUM  XUMHUYECKOM
nocyAasl M O0OpYyIOBaHMs, a TaKXke IpaBUiIaM

oOpallleHHsI ¢ TOPIOYMMH BEIIECTBAMU B OBITY;
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pPacCTBOPUTEIID. PacTtBOpBL. Hacepimennsie 151
HEHACBILIEHHBIE PACTBOPLL. Pacmeopumocms gewjecms
6 600e. MaccoBas 10Ji1 BellecTBa B PacTBOpE.
Xumunyeckne cBoictBa Boabl. OcHoBanus. Ponb
pacTBOpOB B TMPUPOAE HU B JKU3HHU YEIIOBEKA.
Kpyroopor Boasl B mpupone. 3arpsi3HEHUE
npUPOJHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.

Knaccudukanuss HEOPraHMYECKHX COCAUHEHU.
Oxkcuppl. Kimaccuduxanuys oKCHAO0B: coJieo0pa3yrolime
(ocHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) 151
HECO0JIe00pa3yrouIue. Howmenknatypa OKCH/JIOB
(MexayHapoaHass M TpUBUANIbHAs). DU3NUECKUE W
XMMHUYECKUE CBOMCTBA OKCHUIOB. [lomydenue okcuaos.

OcHoBanus. Kiaccuduxanysi OCHOBaHUMU: 1MIET0YN
U HepacTBOpuMble  ocHOBaHMs. HomeHkiarypa
OCHOBaHMUWM  (MEXAyHapoJHas W  TpPUBHUAIbHAsA).
du3nyeckne M XUMHUYECKHE CBOWCTBA OCHOBAHUM.
[Tosyyenne oCHOBaHUM.

Kucnotsl. Knaccuduxarus KHUCJIOT.
Homenknatypa ~ KuCHOT (MexTyHapoHas u
TpuBUaiIbHas). PU3NUECKHE U XUMUYECKHE CBOWMCTBA
kucnot. Psg aktuBnoctr metaioB H. H. bekerona. [1o
JIyYEHUE KUCIIOT.

Conu. Homenknatypa cosieit (MexayHapoaHas U
TpUBUAIbHAS).

DOU3NYECKUE U XUMHUYECKHUE CBOMCTBA COJIEH.
ITomyuenue coien.

['enernueckas CBS3b
HEOPTaHUYECKUX COCIMHCHUU.

MCIKOY Kj1aCCaMH

IIJIAaHUPOBATh u OCYHICCTBIIATH Ha IIPAaKTHKC
XUMHNYCCKHUC 3KCIICPUMCHTBI, IIPOBOAUTD Ha6J'II-0I[eHI/I51,
ACJIaTb BBIBOABI 110 PC3YJIbTATaM 3KCIICPUMCHTA,

PACKpPBIBATb CMBICJI U3Yy4aCMbIX MOHSTUH U IIPUMCHATD
OTH IIOHATHA IIPHU OIIMCAHUU CBOMCTB BCHICCTB N HX

MIPEBPAILCHU;
XapakTepu3oBaTh  (OMHCHIBATh)  (PUBHYECKUE U
XUMHYECKHE CBOMCTBAa BOJOPOJAA, CIOCOOBI €ro

MOJTyYCHUS, IPUMCHCHHC,
cobupats IpubdOp AJis MOJTyYEHUSI BOJOPOJIA;

UCIIOIB30BaTh  XMUMHUYECKYK)  CHUMBOJMKY  JJIA
cocTaBieHHs]  (OPMYJ  BELIECTB, MOJIEKYJISIPHBIX
YPaBHEHMM XHMHMYECKHX PEAKIHM C€ Yy4acTHEM
BOZOPOIA;

cienoBaTh  NpaBwiaM  Oe3omacHOM  paboThl B
7abopatopud OpPU  HUCIHOJB30BAHUUM  XUMHUYECKOU
nocyAasl M 00OpyIOBaHMs, a TaKXe IpaBUiIaM

oOpallleHus C TOPIOYUMHU BEIIECTBAMU B OBITY;
[JIAHUPOBAaTh M OCYLUECTBIATH HAa  IIPaAKTHUKE
XUMHUYECKHE IKCIIEPUMEHTBI, TPOBOAUTH HAOIIOICHUS,
JleJ1aTh BBIBOJIBI 10 pe3yJIbTaTaM dKCIIEPUMEHTA;
y4acTBOBaTh B COBMECTHOM paboTe B rpyIime
PACKpBIBaTh CMBICII H3y4a€MbIX IOHSATUN U TPUMEHSTh
OTU NOHATHSA, A TAKXKE U3YYEHHBIEC 3aKOHBI U TCOPUHU JJI
pelLIeHus pacuETHBIX 3a1a4;

BBIUHCIIITE MOJIIPHYKO MAaccCy BEIIECTB; KOJWYECTBO
BEIIECTBA, 00BEM rasa, Maccy BEILIECTBA;

IIPOBOJUTHL pPACUY€Tbl [0 YPAaBHEHUSAM XUMHUYECKUX
peakiuii: KoJu4yecTBa, o0bEMa, Macchl BELIECTBA IO
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XuMH4YecKkuu IKCHEePUMEHT: Ka4yeCTBEHHOE
ONPEAECICHUE COJICp)KaHUS KHUCIOpoAa B BO3IAYXE;
noJiyueHue, coOupaHue, pacro3HaBaHUE M H3YUYCHHE
CBOMCTB KHCJIOpOJa; HAOJIOACHUE B3aUMOJCHCTBHUS
BEIIIECTB C KUCJIOPOJOM U YCIIOBHSI BOSHUKHOBEHUS U
IpeKpalieHusl TopeHus (Mmokapa); O3HAKOMJICHHE C
oOpa3laMi OKCHUJIOB M ONHCAaHHE WX CBOMCTB;
MmoJfydeHue, coOupaHue, pacro3HaBaHWE W W3YUCHUE

CBOMCTB BojiopoAa (FOpeHHE); B3auMOJCHCTBHE
Bojopoga ¢  okcumom  Mmenu(Il)  (Bo3mokHO
WCIOJB30BaHUE  BHUJEOMATEpPHUAOB);  HaOJIOJACHUE
oOpasloB  BEmIECTB  KOJWYECTBOM |  MOJIb;
HcclieIoBaHUE OCOOCHHOCTEW pacTBOPEHUS BEIIECTB C
pasTUIHON PacTBOPUMOCTHIO; IIPUTOTOBJICHHE
pacTBOPOB €  ONPENEIEHHOW MAacCOBOM  JIOJIEH

PacTBOPEHHOIO BEIIECTBA; B3aUMOJICUCTBHE BOJBI C
MeTa/iaMu  (HaTpueM U KajblieM) (BO3MOXKHO

UCIIOJIb30BAaHUE  BHUACOMATEPHUANIOB); OMNpPEIEIICHHE
pacTBOPOB  KHUCJIOT MW IIEJOYEH C  TOMOIIbIO
WHIMKATOPOB; HCCIIEIOBAaHHE o0Opasios
HEOPraHWYECKUX BEIIECTB  Pa3JIUYHBIX  KJIACCOB,;

HaONIOEHUE HW3MEHEHUS OKpPAaCKH HWHAUKATOPOB B
pacTBopax  KHMCIOT W IIEJIO4Yed;  M3ydeHue
B3aumozeiicteus okcuaa menu(Il) c pacteopom cepHoit
KUCIIOTBI,  KHUCJIOT C  METaJylaMH,  peaKIHii
HENTpanu3anuuy, NOJIy4eHHE HEPacCTBOPUMBIX
OCHOBAHM, BBITECHEHUE OJHOIO METAJIa APYTUM W3
pacTBOpPA COJIM; PELICHHE 3KCIEPUMEHTAIBHBIX 33]1a4

U3BECTHOMY KOJIMYECTBY, 0O0BEMY, Macce pearcHTOB
WJIY TIPOJIYKTOB PEAKIINH;

BBICTpanMBaTh Pa3BEPHYTHIE NMUCHMEHHBIE M YCTHBIE
OTBETHI C OMOpPON Ha WHOOPMAIMIO U3 Y4yeOHUKA U
CIIPAaBOYHBIX MATEPHAIIOB, TPAaMOTHO HCIOJIb30BATh
W3YYCHHBIM MOHATUHHBIN armnapar Kypca XUMHHU;
PACKpbIBaTh CMBICI U3y4Ya€MbIX OHATUN U TPUMEHSTh
OTU TOHATUSA IPU ONMCAHMM CBOWCTB BELIECTB U MX
IIPEBPAILCHNN;

XapakTepu30BaTh  (PU3MYECKHME W XUMHYECKHE
CBOMCTBAa BOABI, €€ POJIb KaK pacTBOPUTENSA B
IIPUPOJIHBIX IIPOLIECCAX;

COCTaBIAITb YPAaBHEHUs XMMHUYECKUX pEAKIUUA C
y4aCTHUEM BOJIBI;

OOBSCHATh CYHIHOCTh OJKOJOTHYECKHX MpodiieMm,
CBSI3aHHBIX C 3arps3HEHUEM MPUPOIHBIX BOJ, CIIOCOOBI
OUYMCTKHU BOJBI OT NPUMECEH, MEPBI IO OXPAaHE BOJ OT
3arpsA3HEHUS;

IUIAHUPOBAaTh M OCYLIECTBJISITh HA  IIPaKTUKE
XUMHUYECKHE IKCIIEPUMEHTBI, TPOBOAUTH HAOIIOICHUS,
JIeTIaTh BBIBOJIBI IO pE3yJIbTaTaM dKCIIEPUMEHTA;

clenoBath MpaBWwiaM  0Oe3omacHoil  paboThl B
nabopaTopuM  MpPU  HUCIHOJIb30BAaHUM  XHUMHYECKOU
NOCYJIbl U 000PYI0BaHUS;

IPOBOJUTH BBIYUCICHUS C NPUMECHEHUEM MOHATHUSA
«MaccoBas 10715 BEIIECTBA B PACTBOPER;
KJIaCCU(PUIIMPOBATH U3ydaeMbl€ BELIECTBA IO COCTaBY U
CBOMCTBAM;
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no TteMe «Baxneime

COEIMHEHUI.

IIpakTHyeckune padoThI:

Ne 3. TlonydyeHue u cobupaHue KUCIOPOia, U3yUCHHE

€ro CBOMCTB.

Ne 4. Tlonydyenue u coOupaHue BOJOPOJA, U3YyUCHHUE

€ro CBOMCTB.

Ne 5. IlpuroroBineHne pacTBOPOB € ONPEACIEHHON

MACCOBOM JI0JIEW PACTBOPEHHOIO BEILIECTBA.

No 6. Pemienue sKCHEpUMEHTAIBHBIX 3aAad IO TEME

«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCTMHEHUI.

Boruucienusi:

® MOJICKYJISIPHOM MacChl BEIIECTBA Ha OCHOBE
aTOMHOM MacCChl XMMHUUYECKHX DJIEMCHTOB;

® MOJICKYJISIpHOM MAacChl KHCJIOpOJla U O30Ha Ha
OCHOBE aTOMHOM MAacChl XUMHYECKOI'0 2JICMEHTA;

e 00bEMa, KOJMYECTBA BEIIECTBA rasa II0 €ro
M3BECTHOMY KOJIMUECTBY BEIIIECTBA MU 00BEMY;

® 00BEMOB Ta30B 10 YPABHEHHIO PEAKIIMU HA OCHOBE
3aKOHA 00BEMHBIX OTHOIIICHUI Ia30B;

® C WHCIOJIb30BAaHHEM TIOHATHUS «MaccoBas IO
BEIIIECTBA B PACTBOPEY;

® 110 YPAaBHEHUSAM XUMHUYECKUX PEAKIIUH.

KJIaCCbl HCOPraHNYCCKHX

COCTaBJIATh (POPMYJIBI OKCHJIOB, KUCJIOT, OCHOBaHHIA,
COJIEl W Ha3plBaTh HMX IO  MEXKJIYHApOJHOU
HOMEHKJIATYpE;

IIPOTHO3UPOBATh CBOIMCTBA BEIIECTB HA OCHOBE O0IIUX
XUMUYECKUX CBOMCTB H3YUYEHHBIX KJIACCOB/TPYIII
BEILIECTB, K KOTOPBIM OHU OTHOCSITCS;

COCTaBJIATb MOJIEKYJIIDHBIE YpPaBHEHUS PEaKIUid,
WUTIOCTPUPYIOIINX XUMHUYECKHE CBOWCTBA U CIIOCOOBI
MOJYYEHHsI BEIIECTB H3YUYCHHBIX KJIACCOB/TPYII, a
TaK)Ke MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b
MEXK]ly HUMU,

MPOU3BOJIUTH BBIYUCIICHUS o
XUMHYECKUX PEaKIUM;

IJIAHUPOBAaTh M OCYIIECTBISATH HA  MPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTBI, IPOBOAUTH HAOIIOICHMUS,
JIeTIaTh BBIBOJIBI IO pe3yJIbTaTaM SKCIEPUMEHTA;
clenoBaTth MpaBwiaM  0e3omacHoil  paboThl B
nabopaTopuyd  TPU  UCIOJIb30BAHUU  XHUMHYECKOU
MOCY/IbI U 000PYI0BaHUS;

UCIIOJI30BATh MPU BHITIOJIHEHUN YU€OHBIX 3a/JaHUM U B
MPOLIECCE UCCIENOBATENbCKON AESITENIbHOCTH Hay4YHO-
NOMYJISIPHYIO JIUTEPATypy XMUMHUYECKOTO COJIECp KaHMUS,
CIIPaBOYHBIE MaTEpHUaIIbl, pecypchl ceTh « UHTepHeT;
BBICTpanMBaTh Pa3BEPHYTHIC MUCHMEHHBIE M YCTHBIC
OTBETHl C OMOpPON Ha WHMOPMAIMIO U3 YYEOHUKA U
CIPABOYHBIX MaTEpUANOB, T'PAMOTHO HCIOJIb30BaTh
V3YYECHHBIM MOHSITUWHBIN aIapaT Kypca XMMUHU.

YPaBHEHHUSIM

[Tepronnuecku
1 3aKOH U

HepBHe ITOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XUMHWYCCKHUX
aneMeHToB. [lonsaTue o rpymmnax CXOAHbIX 3JICMCHTOB

PACKPBIBATb CMBICII IICPUOIUICCKOI'O 3dKOHA,
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[Iepnonnuecka
g cucTema
XUMHUYECKUX
3JIEMEHTOB /I.
H.
Menpgeneena.
Crpoenue
aTOMOB.
XuMU4ecKast
CBSI3b.
OKHCIUTEIIBHO
BOCCTAHOBHTEI
bHBIC PEAKIINU
(15 3).

(1enoyHble W UIEJIOYHO3EMEIbHBIE  METaJlIbl,
raJIoreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIE
o0pa3yroT aMpOTepHbIE OKCUJIBI U TUIPOKCHUJIBI.

Ilepuonnueckunt 3akoH. Ilepuonnueckas cucrema
xumudeckux  anemeHroB  JI. M.  Menneneesa.
Kopotkonepuognass u JiIMHHONEpUOAHAS (POPMBI
[Tepuoauyeckoil cucTeMbl XUMUYECKUX 3J1EMEHTOB [1.
N. Menneneesa. Ilepuoasl n rpynmnsl. OU3HUECKUn
CMBICII TIOPSJIKOBOTO HOMEpPA, HOMEPOB IMEPHOAA U
TPYNIbI JJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX — SIEP.
N3otonsl.  OnekTpoHsl. CTpOeHHE  BIIEKTPOHHBIX
000J104€K aTOMOB NEPBbIX 20 XUMHUYECKUX PJIEMEHTOB
[Tepuomnueckoit cucremsl J[. WM. Menngeneesa.
XapakTepucTUKa XUMHUYECKOIO 3JJIEMEHTA IO €ro
nonoxennro B llepuomnueckon cucreme . U
Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHHSI pajJhyca aTOMOB
XUMHUYECKUX  DJIEMEHTOB, METATMYECKUX U
HEMETAJUIMYECKUX CBOMCTB II0 TPyNIlaM U IEPUOJAM.
3nauenue [lepnoanueckoro 3akona u [lepuonnueckon
CHUCTEMBI XUMUYECKUX 3JIEMEHTOB JIJIS Pa3BUTHUSI HAYKHU
n unpaktukd. Jl. W. MenneneeB — yu€HblI U
rpa)KJaHMH.

Xumudeckas cBs3b. KoBaneHTHas (TmosisipHas u

HEToJIsIpHAas) CBSI3b. DIIEKTPOOTPHUIIATEIILHOCTD
XUMHUYECKUX DJIEeMEHTOB. MlOHHAA CBA3b.
CrerneHnp OKHWCJICHUS. OKUCIATEIBHO-

BOCCTAHOBHUTCJILHBIC PCAKIIMH. Hpoueccm OKHUCJICHUA

MOHUMATh CYIIIECTBOBAHUE NEPUOINUECKON
3aBUCUMOCTH  CBOMCTB ~ XMMHUYECKHUX  DJIEMEHTOB
(M3MeHeHue paanycoB aTOMOB u

ANEKTPOOTPUIIATEIIBHOCTH) M WX COEJUHEHUH OT
MOJIOKEHHSI B TNEPUOAUYECKOM CHUCTEME M CTPOECHUS
aToMa;

YCTaHAaBJIMBATh CBS3b MEXKY IOJOKEHUEM DJIEMEHTA B
NEPUOJANYECKOM CHUCTEME U CTPOCHUEM €ro aroma
(coctaB u 3apsia siapa, 0O0IIEe YKMCIO 3JIEKTPOHOB U
pacrpeeneHre Uux Mo JIEKTPOHHBIM CJIOSIM);
MPOTHO3UPOBATh  XapakTep HW3MEHEHUsSI CBOMCTB
3JIEMEHTOB M UX COCIUHEHMI 1O IpyInaM U Neproiam
[Teprnoan4eckoi CUCTEMBI;

XapaKTeprU30BaTh XUMUUECKHE PJIEMEHTHI MEPBBIX TPEX
NEPUOAOB, KaJIMs, KaJIbLMSA [0 HX MOJOXKEHUIO B
[Iepnoanueckon cucreme [I; 1M; Menneneena;
cienoBath  mpaBuiamM  Oe3omacHoM  paboThl B
7abopaTopud  TPU  HMCIOJIb30BAaHUM  XMMHYECKOM
MOCY/IbI U 000PYI0BaHUS;

BBICTpauBaTh pPa3BEPHYTHIE NHUCHMEHHBIE W YCTHBIE
OTBETHl C OMOpPOM Ha WHGOPMAIMIO U3 Y4YEeOHHKA WU
CIIPAaBOYHBIX MaTEpHaJOB, TPaMOTHO HCIOJIb30BAThH
V3YYEHHBIN MMOHATUIHBIN anmnapaT Kypca XUMUU;
pPacKpbIBaTh CMBICI U3y4ae€MbIX MOHITHUH;

OTIPENICIISATh BUJl XUMHUYECKOU CBSI3U B COCUHEHUN,
ONpENeNsSITh  CTENEeHb  OKUCICHUS ~ XMUMHUYECKOTO
areMeHTa 1o (GopmyJie ero COeTMHECHHUS,

ONpPENEIISITh 3JIEMEHT (BEUIECTBO) — OKHUCIUTENb H
9JIEMEHT (BEIIEeCTBO) — BOCCTAHOBUTED;
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1 BOCCTaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.
XUMHMYECKHIl JKCHEPUMEHT: H3ydYeHHe o00pas3IoB
BEILIECTB METANIOB U HEMETAJUIOB; B3aUMOJICHCTBHE
TUAPOKCUJIA IIMHKA C PACTBOPAMHU KUCIIOT U LIEI0YEH;
IPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOUIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii
(ropeHue, peakiuy pa3ioKeHUsl, COSTUHEHU).

OOBACHATH  CYIIHOCTB
BOCCTaHOBJICHMUS;
COCTaBJIAITh JJIEKTPOHHBIA OamaHc ¢ y4y€TOM 4Yucia
OTJIaHHBIX U IIPUHSATHIX JIEKTPOHOB;
COCTaBJIATh ypaBHEHHUE
BOCCTAaHOBUTEIBHOU PEAKIINY;
UCIOJB30BaTh IPHU BBINOJIHEHUM YYEOHBIX 3aJaHUN
TEKCTHl  y4eOHHKa, CIpPaBOYHBIE  MaTepHUabl
(meproANYECKYI0 CHCTEMY XMMHYECKUX 31eMEHTOB [I;
H; MenneneeBa, TabmuIly pacTBOPUMOCTU KHUCIIOT,
OCHOBAaHHM M COJIEM B BOJE, DJIEKTPOXUMHYECKAU P
HaIpsHKEHUI METAIIOB)

UCIIOJI30BATh MTPH BBINIOJHEHUU Y4€OHBIX 3aJaHUM U B
IIPOLIECCE MCCIEA0BATENBCKON AEATEIIBHOCTH HAY4YHO-
NOMYJISIPHYIO JINTEPATYpy XHMHUYECKOIO COAECPKAHUA,
CIIPaBOYHBIE MATEPHAIIBbI, pecypchl ceTh «IHTepHET.

MpoueCCOB  OKHUCICHHA U

OKHUCIIUTCIILHO-

KonnuecTBo yueOHBIX 4acOB Ha TEMY MOXET BapbUPOBATHCS HA YCMOTPEHUE YUUTEIIs, HEU3MEHHBIM OCTaETCs o011ee
KOJIMYECTBO YaCOB Ha BECh TOJl. 3 PE3EPBHBIX yPOKA MPEAHA3HAYEHBI 111 CAMOCTOATEIBHOTO PACIPEAEICHUS YUUTEIEM KOJIMYECTBA
4acoB Ha TEeMaTUYECKUN KOHTPOJIb, HA 00yUYeHHUE MOATOTOBKE 3JIEMEHTAPHBIX YUEOHBIX MPOEKTOB, HA PA3BUTHE YMEHHMSI M1OJIb30BATHCS
CIIPaBOYHOM JIUTEPATYypPOH, B TOM YUCJIIE B 3JIEKTPOHHOU opMe U B ceTu «HTEepHET».

10 xaacc

(2 4. B HereJ110, Beero 68 4., u3 Hux 4 4. — pe3epBHOE BpeM#)

Pa3nennl
NporpaMmmal,
H KOJIHYECTBO
JacoB,
OTBOJMMOE HA
UX U3yUYeHHe

OcHoOBHoOE coJepkaHue

OcHOBHBIE BU/IbI J1€ITEJIbLHOCTH oﬁyqamumxcn
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BemecTtBo 151
XUMHYECKast
peakius. (15 4.)

[lepnognueckuit 3akoH. Ilepuonmnueckas cucrema
xumuueckux anemeHToB JI. M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEpPHOCTM B HM3MEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kajus,
KQJIBLIUS U UX COEIMHEHUN B COOTBETCTBHHU C MTOJIOKEHUEM
aneMeHTOB B [lepronnueckoil cucteMe U CTPOEHUEM HX
aTOMOB.

CrtpoeHue BellecTBa: BUAbl XUMUYECKOU CBSI3U. THUIIBI
KPUCTAJUIMYECKUX  PEMETOK, 3aBUCUMOCTH  CBOMCTB
BEIIECTBA OT THUNA KPUCTALIMYECKOW PEMIETKH W BHJIA
XUMHYECKOU CBSI3H.

Knaccudukanms ¥ HOMEHKIATypa HEOPraHMYECKUX
BEIIECTB (MEXAYHAPOAHASI U TPUBUAJIbHAS). XUMHUYECKUE
CBONCTBA BEIIECTB, OTHOCSAIIMXCSA K Pa3JINYHBIM KJaccaM
HEOPraHWYECKUX COCAUHEHUH, TIE€HETHYeCKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanuys XuMrU4ecKuX peakiuii Mo pa3iInyHbIM
npu3HaKaMm (10 YUCIy U COCTaBy YYaCTBYIOIIUX B PEAKIUU
BEIIECTB, IO TEIIoBOMy Od(hdexTy, Mo HU3MEHEHHUIO
CTENEHEH OKHCIIEHHS XUMHYECKHUX JJIEMEHTOB, IIO
00paTUMOCTH, TIO YYaCTHIO KaTajuzaTopa). OK30- U
SHIAOTEPMUYECKHE peakuuu, TEPMOXHUMUYECKHE
YpaBHEHHS.

[IoHATHE O CKOPOCTM XUMHUYECKOU peakunu. [lonarue
00 00paTUMbIX M HEOOPATUMBIX XMMUYECKHX PEaKLHUSIX.
[loHsiTHE O TOMOTEHHBIX M TE€TEPOrCHHBIX pEaKLUsX.
llonamue o xumuueckom pasHogecuu. Daxmopuol,
GuUAIOWUE HA  CKOPOCMb  XUMUYECKOU peakyuu U
NOJI0JHCEHUE XUMUYECKO20 PAGHOBECUS.

XapaKTepU30BaTh XUMHUYECKUE 3JIEMEHTHI MEPBBIX
TpEX TMEPHOJOB, Kalusi M Kalbllusd 10 HX
nojioxkeHutro B Ilepumogmueckoin cucreme [; U;
Menpeneena;

KJIacCU(UIIMPOBATh M Ha3bIBaTh HEOPTaHUYECKHUE
BEIIIECTBA U3YUYCHHBIX KJIACCOB;

OITMCHIBAThH OOIIME XUMHUUYECKHE CBOMCTBA BEICCTB
pPa3IMYHBIX KJIACCOB, NOATBEPKIATh CBOWCTBA
puMepaMu MOJIEKYJISIPHBIX YpaBHEHUI
XAMHUYECKUX PEaKIUK;

ONpPEAEHATh BHUJ XUMHYECKOW CBSI3M W THII
KPHUCTAJUTMYECKON PEIETKU BEIIECTBA,;
MMPOTHO3UPOBATH CBOKMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX CTPOECHHUS;

pPAaCKpbIBaTh CMBICI HM3y4YaeMbIX TMOHATHU H
IIPUMECHSTh 3TU TOHATHUS MPU ONHUCAHUM CBOMCTB
BEIIECTB U UX NIPEBPALLCHUN;

KJIACCU(PUIMPOBATh XUMHUYECKHE pEaKUuu 10
Pa3IMYHBIM IIPU3HAKAM;

YCTaHaBJIUBATh 3aBUCUMOCTD CKOpPOCTH
XUMUYECKOM peaKIMu OT Pa3IuvHbIX (PaKTOpPOB;
IIPOTHO3UPOBATh  BO3MOXHOCTM  INPOTEKaHUS

XMMHUYECKUX MTPEBPAIICHUAN B pA3JIMYHBIX YCIOBUSX;
ONPENETATH OKUCIUTENL U BocCTaHOBUTENL B OBP;
COCTaBJIATH JICKTPOHHBIN OajlaHC peaKIuu;
MPOM3BOJNUTh  BBIYUCICHHUS 110 XUMHYECKUM
YPaBHEHUSIM;

PACKpBIBATh CMBICI M3YYa€MbIX MOHATUM, a TAKXKe
CMBICJI TEOPHUM BJIEKTPOITUTHYECKON TUCCOLNAIINY;
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OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC peakiuu,
AJICKTPOHHBIN OaJlaHC OKUCIIUTEIHHO-BOCCTAHOBUTEIIBHON
peakuuu. CocCTaBlIeHUE YpPaBHEHUM  OKHUCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIUNA C UCIOJIB30BAHUEM METO/A
AJICKTPOHHOTO OajaHca.

Teopus AIEKTPOJIUTHIECKOU JINCCOITMAITNH.
DJIEKTPOJIUTBl W HEANEKTPOJIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIMALMK BEUIECTB C PA3JIMUHBIMU BUIAMU
xuMuueckou cBia3n. Crenenns auccormanuu. CHIBLHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiuu woHHOrO oOMeEHa. YCJIOBHS NPOTEKAHUS
peakiuii MOHHOrO OOMEHAa, TIOJIHBIE M COKpAIllEHHbIC

WOHHBIE ypaBHEHMs peakuuid. CBOWCTBa  KHUCIOT,
OCHOBaHMM U CcOJied B CBETE MPEICTABICHUNU 00
ANEKTPOJIUTUYECKOM  aucconmanuu.  KauecTBeHHbIE

peakiu Ha UOHBL. [lonsamue o 2udpoause co.ell.

XUMHYECKHUH IKCIIEPUMEHT: 03HAKOMJIEHHUE C MOJEIISIMU
KPUCTANTMYECKUX PELIETOK HEOPTaHUYECKUX BEIIECTB —
METaJNIOB U HeMeTauioB (rpadura W anmasa), CI0KHBIX
BEILIECTB (XJIOpUAA HATpUsl); UCCIEAOBAHUE 3aBUCUMOCTHU
CKOPOCTHM  XMMHMYECKOM pPEaKuuu OT BO3IACHCTBUA
Pa3JIMUHbBIX (hakTopoB; UCCIIEIOBAaHNE
AJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB, IMpolecca
JUCCOIMAIIMM  KHUCJIOT, IIejoued u coyiell (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB); IPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKKA  TMPOTEKAHUsS  peakiui
HOHHOTO 0OMeHa (00pa3oBaHME OCaJiKa, BHIACICHHUE Ta3a,
oOpa3oBaHM€  BOJbBI);  ONBITOB, WUTIOCTPUPYIOIINX
MIPUMEPHI  OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN

OOBSICHATD MIPUYUHBI
BOJIHBIX PACTBOPOB;
COCTaBJISITb YPABHEHUS JIUCCOIMAIIMU  KHUCJIOT,
IICJIOYEH U COJIeH, TIOJIHBIC

U COKpall¢HHbIE MOHHBIC YPABHEHUS XMUMHUYECKHX
peakIuii HOHHOTO 0OMEHa;

IJIAHUPOBATh W OCYUIECTBJISITh HAa TMPAKTUKE

AIEKTPOIPOBOIHOCTH

XUMHAYECKHUE JKCIIEPUMEHTHI, IIPOBOJIUTH
HAOMIOICHMS], JeJaTh BBIBOJBI 10 pe3yJbTaTaM
JKCIIEPUMEHTA;

cleloBaTh MpaBwjiaM Oe30MacHOM paboOThl B
7ab0paToOpuM TpPU HMCHOJB30BAaHUM XHMHYECKOU
NOCYJbl U 000PY/I0BAHUS;
MPOU3BOANTH  BBIYMCIICHHUS
YPaBHEHUSIM;

BBICTPanBaTh Pa3BEPHYTHIC TUCbMEHHBIE U YCTHBIC
OTBETHI C OMIOPOM HAa MH(OpPMAIUIO U3 YUYECOHUKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, TPAMOTHO HCIIOJIb30BaTh
V3yYECHHBIN MMOHITUHHBINA anmapar Kypca XuMHH;
UCITIOJIb30BATh MIPH BBHIMOJHEHUHU YUE€OHBIX 3a1aHHM
U B MPOLECCE HCCIEAOBATENbCKON AESATENbHOCTH
HAyYHO-TIOMYJISIPHYIO  JIUTEPATypy XUMHUYECKOTO
collepKaHUs, CIPABOYHBIE MaTepHallbl, PECYpPChI
cetn «HTEpHETY.

I10 XUMHUYCCKUM
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(ropeHue,  peakuu  Pa3JIOKEHUS, COCIMHEHUSA);
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C IMOMOIIBIO
KAUECTBEHHBIX  pEAaKUMd  HAa  HOHBI;  PEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a]1a4.
IIpakTHyeckune padoThI:
Ne 1. Pemenue skcnepuMEHTANIBHBIX 3a]1a4 110 TEME.
Bbruuc/ienus:
® KOJMYECTBA BEIIECTBA, 00bEMA M MAcChl PEarcHTOB
WJIU IPOAYKTOB MO YPABHEHUSIM XUMUYECKUX PEAKIINA;
® 110 YPaBHEHUSIM XUMHYECKHUX PEAKIIUH.

Hemeramisl u ux
coenunenus. (35

q.)

OO6miass xapaktepucTuka rajnoreHoB. (OcoOeHHOCTH
CTPOCHHUS aTOMOB, XapaKTEPHBIC CTETICHW OKHCIICHHUSI.
Crtpoenue u Gpu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB —
raJIoreHoB. XHMMHYECKHE CBOMCTBA Ha MpUMEpe Xjopa

(B3ammociicTBHE c MeTaJlJIaMH, HEMETAJIJIAMH,
menouamu).  Xyopopojopona.  CoissHas — KHCIIOTA,
XMMHMYECKME  CBOWMCTBA,  IIOJy4Y€HHE, IPHUMEHCHHUE.

JlelicTBue XJiopa ©  XJOPOBOAOPOJAa HAa OpPraHu3M
yeJoBeKa. BaxHeWnmme XJIOpUIbl U UX HAXO0XKICHUE B
MIPUPOJIE.

OO6mast xapaktepuctuka »3iemMeHToB VIA-rpynmsl.
OcoOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTENEHU
OKHCJIEHUS.

Crpoenue u (pusnueckue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIO pojJa U cepbl. AJUIOTPOIHbIC MOAUDUKALIUN
KUCIIOPOJa U cepbl. XHMHUYECKHME CBOWCTBA CEPBI.
CepoBomopoji, cTpoeHHE, (U3UYECKUE U XUMHYECKUE
cBoricTBa. OKCUIBI CEPbl KAaK MPEACTABUTENN KUCIOTHBIX
okcuyoB. CepHasi KucCI0Ta, GU3UYECKHE U XHUMHYECKUE

OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWMCTB HEMETAJJIOB U UX COCIMHEHUU B Ipeeax
MaJIbIX ~ NEPUOJOB M  TJABHBIX  MOJATPYHIl
[Teprnoandeckoil CUCTEMBI XUMHUYECKUX AJIEMEHTOB
C YYETOM CTPOCHMS UX ATOMOB,;

XapakTepru3oBaTh (U3WYECKUE H XHUMHUYECKHE
CBOWMCTBAa TIPOCTBHIX BEIIECTB TaJIOTCHOB (Ha
puMepe XJjiopa) " CIIOKHBIX  BEIICCTB
(XJI0pOBOJIOPOJIA, XJIOpHAA HATPHs), CIOCOOBI HX
MOJTyYeHUsI, MPUMEHEHUE U 3HAYEHUE B MPUPOJE U
JKHU3HHU YCJIOBEKA;

ONPEAETATHh TAIOTEHUI-UOHBI B PACTBOPE;
IJIAHUPOBAaTh U  OCYLIECTBJISITh HAa IPaKTHKE

XUMHUYECKHE SKCIIEPUMEHTHI, MPOBOJIUTh
HaOJII0JICHNs], JIeJlaThb BBIBOJABI IO pe3ysibTaTaM
JKCIIEPUMEHTA;

0OBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MECHCHUU
CBOWCTB 351eMEHTOB VIA-rpynmbl U uX COeAMHEHUN
C YYETOM CTPOEHUS UX aTOMOB;
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CBOMCTBa (0OOIIME Kak MPEIACTABUTENs Kjacca KUCIOT U
cnenupuueckre). XUMUYECKUE PEaKIUHu, JIekKallue B
OCHOBE MPOMBIIUIEHHOIO CIoco0a TOJYyYEeHHs] CEepHOM
kucinoTel. [Ipumenenne. Conu  CcepHOM  KUCIOTHI,
KaueCTBEHHAsl peakiusi Ha cyibdar-uoH. Haxoxnenue
ceppl U €€ COCIUHEHWHM B mOpupone. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOMIEH cpelibl COCAMHEHUSIMU CEpPbI
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3JlyXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLECHUS.

OO0mast  xapakTEepUCTHKA 3JIEMEHTOB  VA-TpyIHIIbI.
OCc0OEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE CTENEHU
OKHUCJIEHHUS.

A3oT, pacnpocTpaHeHuE€ B INpupoje, (pusmyeckue u
XMMHUYECKHE CcBoMcTBAa. Kpyrosopor azora B mpupone.
AMMHaK, ero (Qu3MYecKkrue M XUMHUYECKHE CBOMCTBA,
noinyyeHue U npumeHeHue. Conu  aMMOHMS, HX
dusnueckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHE.
KauectBenHasi peakius Ha HOHBI aMMOHHS. A30THas
KHUCIIOTa, €€ ToyydeHue, (U3MYECKUEe U XHUMHUYECKHE
cBOMCTBa (00IIME Kak MpEeACTaBUTENS Kiacca KUCIOT U
cneuuduyeckue). Vcmosib3oBaHWE HHUTPATOB M COJieH
aMMOHMSI B  KAueCTBE MHUHEpAJIbHBIX  YyJOOpPEHUH.
XUMHUYECKOE  3arpsA3HEHHE  OKPYKAIoOUIEH  Cpeasl
COCIMHEHHUSIMU a30Ta (KUCIOTHBIE MOXKIHU, 3arps3HEHHE
BO3/lyXa, TOYBBI U BOJOEMOB).

®docdop, amwrorponHele Moaudukamuu  pocdopa,
bu3udeckue u xumuueckue cBorictBa. Oxeun hochopa(V)
n dochopHas KuUCIIOTa, (PUIHYECKHE M XHUMHYECCKHE
cBoiicTtBa, monyudeHnue. HMcmonpzoBanme ¢docharoB B

® XapaKTepu3oBaTh (U3MUECKHE U XUMHUYECKUE

CBOWMCTBAa TPOCTOTO BEIIECTBA CEpbl M €&
COCIMHEHU  (CEepoBOAOPOAa, OKCHAOB  CEPHI,
CEepHON  KHUCIOTHI, CyIb(}aToB), CIOCOOBI HX

MOJIyYEHHUsI, IPUMEHEHNE U 3HAYEHUE B MPUPOIE U
KU3HU YEJIOBEKA;

OTIpEENATh HAIUYKE CYJIb(aT-uOHOB B PaCTBOPE;
OOBSACHATH CYIIHOCTHh JKOJOTUYECKHUX TIPOOIIEM,
CBSI3aHHBIX C MIEPepabOTKON COCAMHEHUN CEPHI;
OOBSICHATH OOIlMEe 3aKOHOMEPHOCTH B MU3MEHEHUU
CBOWCTB DJIEMEHTOB

VA-rpynnsl 1 X COEIUHEHUN C YYETOM CTPOCHUS
UX aTOMOB;

XapakTepu3oBaTh (PU3NUECKUE U XUMHUYECKUE
CBOMCTBa MPOCTHIX BEIIECTB a30Ta U docdopa u ux
coeqMHEHUNM (aMMMaKa, CoJied aMMOHHS, a30THOMU
KHUCIIOTBI, HHUTpaToB, okcuma dochopa(V) wu
dbochopHoit kuCIOTH, (ocdaToB), CrMOCOOBI UX
MOJIyYEHHUs], MPUMEHEHNE U 3HAYEHUE B MPUPOJIE U
KU3HU YEJIOBEKA;

ONpENENsITh MOHBI aMMOHHUA M (ocdaT-uOHBI B
pacTBope;

OOBSICHSITh CYIIHOCTh JKOJOTHUECKUX TMPOOJeM,
CBSI3aHHBIX C HAXOXKICHUEM COCIMHEHHM a30Ta U
docdopa B okpyxarolen cpese;

OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 351eMeHTOB [V A-rpynmsl 1 ux coeiMHeHUn
C YYETOM CTPOEHUS UX aTOMOB;
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KaueCTBE MUHEPAJIbHBIX yI0OPEHUH.

OO6mass xapakrtepuctuka diemMeHToB [VA-rpynimsl.
Oc0OEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHbIE CTENECHU
OKHCIICHHUS.

Yraepon, aJUIOTPOITHBIE MoaU(PUKALIUHU,
pacnpocTpaHeHue B MpUpojie, PU3NUECKre U XUMUUYECKUE
cBoiicTBa. AncopOuus. KpyroBoport yriieposia B pupo/ie.
Okcuapl  yraepoja, HUX (PU3MUYECKHUE U XUMHUYECKHUE
CBONCTBA, JICCTBHE HA KUBBIC OPTaHU3MBI, IIOJIyYEHUE U
MIPUMEHEHUE. DKOJOTUYECKHE MTPOOJEMbI, CBSI3aHHBIE C
okcungoM  yraepona(lV);  rumore3a  rimoGanbHOTO
MOTEIJICHUsT KJIUMaTa; MapHUKOBBIA 3P (dexT. YroiapHas
KUCIOTa M €€ coJid, UX (PuU3nueckue W XUMHUUYECKHUE
CBOWCTBa, IOJy4YeHHWE U mNpuMeHeHue. KaudecTBeHHas
peakius Ha KapOoHaT-uoHBI. Vcnonp30BaHne KapOOHATOB
B OBITy, MEIUIIMHE, TPOMBIIIJIEHHOCTH W CEJIbCKOM
XO35UCTBE.

[lepBoHavyasibHble ~ TOHATHS 00  OpPraHUYECKUX
BEILIECTBAX KAaK O COEIMHEHUSX yriepoaa (MEeTaH, 3TaH,
ATUJIEH, allETUJIEH, ATAHOJI, TJILIEPUH, YKCYCHAsI KUCIIOTA).
Hx cocmase u xumuuecxoe cmpoenue. Ilonatue o
OMOJIOTMYECKH BaXXHBIX BEIECTBaX: JKUpax, Oenkax,
yIJIeBOJaX — W HUX POJM B IKU3HU 4YeJOBEKa.
Mamepuanvroe eOUHCMB0 Op2aHu4ecKux u
Heop2aHUu4ecKux coeOUuHeHuUlI.

KpemHuuii, ero ¢gusznueckre M XUMHYECKHE CBOMCTBA,
noiaydyeHne u npumeHeHue. CoelUHEHUS! KPEMHHUS B
npupoje. Obmue npencrabienus 00 okcuae kpemausi(1V)
1 KpeMHueBor kuciore. CHIMKAThI, MX UCIOJIb30BAHUE B

® XapaKTepU30BaATh

dusznyeckue © XUMHUYECKHE
CBOICTBA MPOCTHIX BELIECTB YIIIEPOia U KPEMHUS U
UX COEOUHEHHHM (OKCHIOB YTIJIEpOAd, YrOJbHOU
KACIOThI,  KapOOHATOB,  OKCUAAa  KPEMHMUS,
KPEMHHUEBOM KHCJIOThI, CHUJIMKATOB), CIIOCOOBI HUX
HOJIyYEHUs], IPUMEHEHUE U 3HaYEHHUE B MPUPOAE U
KU3HU YEJIOBEKA;

ONnpeneNsITh KapOoOHAT- H
pacTBope;

OOBSACHATH CYIIHOCTb 3KOJOTMYECKHUX MpoOIieM,
CBA3AHHBIX C HAXOXIEHUEM YIJIEKUCIOrO rasa B
OKPYXKaIoIIEH Cpee;

WUTIOCTPUPOBATh B3aUMOCBSI3b HEOPraHHMYECKUX
COEIMHEHH yIJIepo/ia U OPTaHUYECKUX BEUIECTB;
IUIAHUPOBATh M  OCYIIECTBISAT HAa IPAKTUKE

CHJIMKAaT-UOHbI B

XUMHUYECKHUE HKCIIEPUMEHTHI, MIPOBOJIUTH
HAOJIOICHNS, JIeJaTh BBIBOJBI 10 pe3yJbTaTaM
AKCIIEPUMEHTA;

clieloBaTh MpaBwjiaM Oe30macHoW paboThl B
1a0opaTopu TpPU HCIHOJIB30BAHUU XHMUYECKOU
NOCYJbl U 000PYI0OBAHUS;
MPOU3BOAUTH  BBIYMCICHHUS IO
YpaBHEHUSIM;

BBICTPaNBaTh Pa3BEPHYTHIE MTUCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOUN HAa MH(OpPMAIUIO U3 YUECOHUKA U
CIIPaBOYHBIX MaTE€pPUAJIOB, TPAMOTHO HCIOIb30BATh
V3YUYCHHBIN NTOHATUMHBIN anmnapaT Kypca XUMUU;
MCIIOJIb30BaTh NIPU BHITIOJHEHUH Y4eOHBIX 3a/laHuI
U B INPOLECCE HCCIEAOBATENbCKON IESTENbHOCTU

XUMHNYCCKHUM

34




ObITYy, MEAMIIMHE, NPOMBIIUICHHOCTH. BaowcHeliuue
cmpoumenvHble Mamepuaibl: Kepamukd, Cmexio, yeMeHm,
OemoH,  Jcene30b6emon. Ilpobremvr  6e3onachozo
UCNONIb308AHUS CMPOUMENbHBIX — MAMEPUALos 8
N0BCEOHEBHOU HCUZHU.

XMMHMYECKHIl IKCIEePUMEHT: U3y4YeHHEe 00pas3loB
HEOPraHWYECKUX BEIECTB, CBONCTB COJISTHOM KHUCIOTHI;
MIPOBEJICHUE KAYECTBEHHBIX PEAKIUNA Ha XJIOPUI-UOHBI U
HaOJIOJICHUE TPU3HAKOB MX TMPOTEKAHUS;  OMBITHI,
oTpaxaroume (U3NIECKUE U XHUMHYECKUE CBOWCTBA
rajoreHOB M UX COCAUHEHUM (BO3MOXKHO HCIIOJb30BAHUE
BHUJICOMATEpPUAJIOB);  O3HAKOMJIEHHE C  oOpaslamu
XJIOPUJOB (TaJIOTEHU0B); O3HAKOMJICHHE C oOpasiamu
ceppl M €€ COCNMHEHUSMH (BO3MOYKHO HCIIOIb30BaHUE
BUJIEOMATEPUAIIOB); HAOJIOICHHE MpoIlecca OOYTIIMBAHMS
caxapa noJ JCHUCTBUEM KOHLUEHTPUPOBAHHOU CEPHOU
KHUCIIOTHI; U3yYCHHE XMUMHYECKUX CBOMCTB pa30aBlIeHHOMN
CEpHOM KHCJIOThI, TPOBEACHUE KAYECTBCHHON PEaKIMU Ha
cynbdaT-uoH M HaOIIOJEHUE TpU3HAKa €€ MPOTEKAHMS,
O3HaKOMJIeHHE ¢ (U3HMUECKUMHU CBOWCTBAMH  a30Ta,
dochopa u ux coeauHeHHN (BO3MOXKHO HCIOJIB30BaHUE
BHJIEOMATEPHAIIOB), OoOpa3laMu a30THBIX U (PochOopHBIX
ynoOpeHuii; moyiydyeHue, coOupaHue, pacro3HaBaHUE U
M3yYeHHE CBOMCTB aMMHaKa; MPOBEICHUE KAUECTBEHHBIX
peakuuii Ha MOH aMMOHHUA U QocdaT-uOH U H3yUEHHUE
IPU3HAKOB 170'¢ MPOTEKAHMUS, B3aMMO/ICHCTBUE
KOHIEHTPUPOBAHHOW  Aa30THOW  KHCIOTBI C  MEABIO
(BO3MO’KHO KCIIOJIB30BaHUE BUACOMATEPUAIIOB); U3yUEHUE
MOJIeJIel KPUCTAJUIMYECKUX PemEToK anmasa, rpadwura,

HAay4YHO-TIONYJISIPHYIO  JIMTEPATypy XUMHUYECKOTO
COZICP)KaHMsA, CIIPAaBOYHBIC MAaTEpUAIIBI, PECYPCHI
cetu «MHTEpHETY.
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dynnepeHa; O3HAKOMJICHHE C TMPOIECCOM aacopOmmu
PacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHUBOTa3a; IOJIydeHHe, coOupaHue,
pacrio3HaBaHWE W M3y4YCHUE CBOMCTB YTJIEKHCIIOTO Trasa;
IIpPOBEJICHNE KA4YeCTBEHHBIX pEakIMii Ha KapOoHAT- u
CHUJIMKAT-UOHBl U W3Y4Y€HHE TPHU3HAKOB MX IMPOTCKAHMS;
O3HAKOMJICHHE c MPOAyKITUEeH CHJIMKATHOH
MIPOMBINUICHHOCTH; PEIICHUE IKCIEPUMEHTATBHBIX 3a/1a4
o TemMe «BakHelmnme HeMeTaluIbl U UX COCTUHCHUS.
JleMoHcTpanuu:

e BujecomaTtepuaibl: raJOreHbl U UX COCAUHEHUS.

e (OO0pa3iibl XJIOPUIOB.

e Kounekiuu (BugeoMaTepuabl): cepa u €€ COeMHEHUS.
[ J

OO6yrnuBaHue caxapa noj NEelCcTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
o Komiekiuu: dochop W WX  COCAMHEHUS.

B3aumogenictBue  KOHUEHTPUPOBAHHOW  a30THOM
KHCJIOTBI C MEJBIO.

e Mojenu KpUcTaNIMYeCKuX peli€éTok aiMasa, rpadura,
MOJIEKYJIbI (pyJIIepeHa.

e AjcopOuusi pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yriém. [Iporusoras.

e Buaeomarepuansl: CHIIMKATHASI IPOMBIIIJIEHHOCTb.

e Mogenu MOJIEKYJI OPTaHUYECKHUX BEIIECTB.

IIpakTnueckue padoThbI:

Neo 2. TTosyuenune CoJIIHOM KUCIOTHI, U3y4YEHUE €€ CBOWCTB.

Ne 3. [TonyyeHue ammuaka, U3y4yeHue ero CBOMCTB.

No 4. Tlonyuenue yraekucinoro raza. KauecTBeHHas

peakiusi Ha KapOOHaT-HOH.
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No 5. Pemienue 3KCIEpUMEHTANIBHBIX 3a4ad [0 TEME
«Hemeramns».
Bbruuc/ienus:
® [10 YPAaBHEHUSIM XMMHUYECKUX PEAKIUW, €CIM OJUH U3
peareHToB JlaH B U30BITKE;
® 00BEMOB Ta30B MO YpPaBHEHUIO PEAKIMM HAa OCHOBE
3aKOHAa 00BEMHBIX OTHOLIECHUH T'a30B;
® 110 YPAaBHEHUSAM XUMUYECKUX PEAKIIU;
MacCCOBOM JI0JIM BbIXO/Ia MPOAYKTA PEAKIIHH;
® 110 YPaBHEHUSAM XMUMHUYECKUX PEaKIUi, eCli OJUH U3
peareHTOB JIaH B BHUJI€ BOJHOTO PacTBOpa C U3BECTHOM
MAaCCOBOM JIOJIEN

MeTtamisl u ux
coenuHenus. (9

q.)

OO0miast xapakTepUCTUKAa XUMHUYECKUX DJIEMEHTOB —
METAJUIOB HA OCHOBAHUU UX 110J10KeHUs B [leproanyeckoit
cucreMe xumudeckux anemeHtroB /. M. Menneneesa u
cTpoeHus: atomoB. CTpoeHue MerauioB. MeTtainueckas
CBSI3b M METAJUIMYECKasl KpPUCTAJUIMYeCKas peleTka.
DJIEKTPOXMMHUYECKUNA Ppsii  HANpSDKEHUM MeTan  JIOB.
duznyueckre U XMMUYECKHE CBOWCTBa MeTaiuioB. OO0Iue
crocoObl MmojiydeHus: MetauioB. I[loHsitue o kKoppos3uu
METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl UX OT KOPPO3UH.
CmnaBbl (cTajb, YyryH, AIOPAIIOMUHUHN, OpOH3a) M HUX
MIPUMEHEHUE B OBITY U MPOMBIIICHHOCTH.

[I{eounpie MeTamibl: moJsiokeHne B llepmogmueckon
cuctemMe xumudeckux synemeHToB JI. M. Menpaeneena;
CTPOEHHE MX AaTOMOB; HAaXO0XJCHUE B NPUPOJE.
du3nUecKre U XUMHYECKHUE CBOMCTBA (HA MpUMEPE HATPUS
n kKanmus). Okcuabl W TUAPOKCUILI HATPHUSI M KaJlus.
[IprMeHeHNe MET0YHbIX METAJUIOB U X COCIMHEHHM.

pPAaCKpbIBaTh CMBICI H3Y4Ya€MbIX MOHATHHA H
MIPUMEHATh 3TU IIOHSTHS TPU OIKMCAHUU CBOWCTB
BEIIECTB U UX IPEBPAILCHU;

OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHCHHH
CBOMCTB 2JIEMEHTOB-METAJJIOB U UX COCAUHCHUH C
YYETOM CTPOCHUS UX ATOMOB;

XapaKTepu30BaTh CTPOSCHHE METAJJIOB, OOIIHe
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA METAIIIIOB;
XapaKTepu30BaTh OOIIUE CIOCOOBI  IMOTYUYEHHS
METAaJIJIOB;

OOBSICHATH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOWMCTB 3JJIEMEHTOB-METAJUIOB B TpyNmax HU HX
COEIMHEHUH C YYETOM CTPOEHHUS UX ATOMOB;
XapaKTepru30BaTh (PU3HYECKUE H  XHUMHYCCKHE
CBOMCTBA MPOCTBIX BENIECTB METALIOB H HX
coeqMHEHUH (OKCHIOB, THIPOKCHJIOB, COJICH),
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[[lenoyno3eMebHbIE METaIabl MarHuii W KaJlbLIMK:
noynoxkenne B Ilepuoguyeckoil cUCTEME XHUMHYECKHUX
anemeHToB JI. M. MeHneneeBa; CTpOECHHME HX aTOMOB;
HaxoXJIeHUue B mpupoje. PuU3NUECKHEe U XUMHUYECKHUE
CBOMCTBA MarHusl W Kajblys. BaxHeuiine cOoeIUMHEHUS
Kanblus (OKCUM, TUAPOKCH, coyin). JKECTKOCTh BOMABI U
CrocoObI €€ yCTpaHEeHHUSI.

AnmroMuHui: nionoxenue B llepuommueckon cucreme
xumudeckux snemeHToB [[. M. MenneneeBa; crpoeHue
aToMa; HaxoxjaeHue B npupone. dDuzumueckue u
XUMHYECKHUE CBOMCTBA alltoMUHUs. AM(OTEpHBIE CBOICTBA
OKCHJIa U TUJPOKCUJIA ATFOMUHUSI.

Kemezo: mnonoxenune B Ilepuonnueckon cucreme
xuMmudeckux snemeHtoB [[. M. MeHnneneeBa; crpoeHune
aToMa; HaxoxiaeHue B npupone. dDusnmueckue u
XUMHYECKUE CBOMCTBa kene3a. OKCUIbl, TUIPOKCHIIBI U
comu xene3a(ll) u >xenesa(Ill), ux cocras, cBoiicTBa U
MOJyYEHHUE.

XuMHu4yecKum IKCIIEPUMEHT: O3HAKOMJICHUE Cc
oOpa3naMu MeTaj- JOB M CIUIaBOB, MX (DU3NYSCKUMU
CBOMCTBaMU; U3yYEHUE PE3YJbTATOB KOPPO3UU METAIIJIOB
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB),
0COOEHHOCTEH B3aUMOICUCTBUS OKCH/IAa KaJIbIUsl U HATPUS
C BOJOM (BO3MOXHO HCIIOJIb30BAHHE BUEOMATEPUAIIOB);
YICCIIEIOBAHUE CBOMCTB JKECTKOU BOBI; IIPOLIECCA TOPEHUS
xKejaeza B KUCIOpoJe  (BO3BMOXKHO — HCIOJB30BaHUE
BUJIEOMATEPUAIIOB); MIPU3HAKOB MPOTEKAHUS
KAQueCTBEHHBIX PEAKIMid Ha WOHBI (MarHus, Kajiablusi,
amomuHus, uHka, xeneza(ll) m xeneza(Ill), meau(Il));

® IIPOU3BOJUTH

CIIOCOOBI MIX MOTYYEHUS, TPUMEHEHUE U 3HAUCHUE B
IIPUPOJIE U )KU3HU YEJIOBEKA;

pacro3HaBaTh C MOMOIIBIO KAUECTBEHHBIX PEAKIUN
WOHBl METAUIOB (MarHusi, ajJlOMHUHMS, [IMHKa,
xKeseza, MeIH);

OOBSACHATH 3aBUCUMOCTh (PU3NYECKUX CBOWCTB
METAJJIOB OT BHJIa XMMHYECKON CBSI3M MEXKAY HX
aTOMaMu;

HaOII0/1aTh U OINUCHIBATh XUMUYECKUE PEAKIIUH C
MTOMOIIBIO €CTECTBEHHOTO SI3bIKA U A3bIKa XUMHUH;
Ha0II0/1aTh AEMOHCTPUPYEMbIE U CAMOCTOSATEIIHHO
MIPOBOJIMMBIE OIIBITHI;

ONKMCHIBATh CBOMCTBA M3Y4Ya€MBIX BEIIECTB HA
OCHOBE HAOJIIOJICHUM 3a UX TIPEBPAICHUIMU;
JIOKa3bIBaTh aM(pOTEPHBIN XapakTep OKCUIOB U
ruApokcu1oB antoMunus u xemnesa(lll);
CpaBHUBAaTh OTHOIIEHUE H3YyYAaEMbIX METAJUIOB U
OKCHUJOB METAJUIOB K BOJE;

CpaBHUBAaTh OTHOLIEHHUE THUIPOKCUIOB HATPU,
KIS W QJIIOMHHUSL K pacTBOpaM KHUCIOT H
IIeI04ei;

® pacCrno3HaBaTh OIIBITHBIM HYTéM THAPOKCUA-UOHBI,

nonsl Fe2+ wu Fe3+;

cleoBaTh NpaBWiIaM 0Oe30macHoil paboThl B
7a00paTOpUM MpPU MCHOJb30BAaHUM XUMHUYECKON
NOCYJIbl U 000PY/I0BaHUS;
BBIUHMCIICHAA 10  XUMHYECKUM

YPABHCHUAM,
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Ha6J'HOI[eHI/IC N OIIMCAHHC IIPOLCCCOB OKpalIWuBaHUSA
INIaMCHHU HMOHAMM HATpUA, KaJIWiad U KaJIbIU:A (BOSMO}KHO
HCIIOJIB30BaHHUC BI/I,HGOMaTepI/IaJIOB); HCCJICA0OBAHUC
aM(I)OTCpHBIX CBOMCTB TUAPOKCHUIA AJIIOMUWHMUA u
T'MAPOKCHUIa NUHKA, PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
110 TeMe «Ba)kHenne MeTajljibl U UX COCIUHCHU).

JdemoHcTpanuu:
e (3HakoMJIeHHE ¢ 00pa3llaMu METAJJIOB U CILIABOB, UX
(bu3nuecKuMu CBOWCTBaMU. Mopenu

KPUCTAJUTMYECKUX PEIIETOK METAJIIIOB.
e Buaeomarepualnsl: KOppO3usi METAIIIOB.
e BsammopneiictBue HaTpus C Boxou. OxpammBaHue
IJJAMEHW HOHAMU HATPUS U KaJus.
e (OxpalrBaHHE MJIAMEHU MOHAMU KaJIbLIHS.
e BisauMojelicTBre OKCHA KIS C BOAOM.
e Bugeomarepuainbl: rOpeHHUE XKeje3a B KUCIOPOAE U
XJIOpE.
IIpakTnueckune padoThI:
No 6. KecTkocTh BOIBI U METOJIbI €€ YCTPAHEHUSI.
No 7. PelieHue 5SKCIEpUMEHTANBHBIX 3a7ay [0 TEME
«Metaiubny.
Bbruunciaenus:
® 10 YPAaBHCHUSIM XMUMHUYECKUX PEAKLHM, €CIU OJUH M3
peareHTOB JiaH B U30BITKE UJIU COJACPKUT MPUMECH;
® MacCOBOM JI0JIM BBIXO/Ia MPOIYKTa PEAKIIUY;
® 10 YPAaBHCHUSIM XMUMHUYECKUX PEAKLHM, €CIU OJUH M3
PEareHTOB COAEPKUT ITPUMECH.

® JICTOJL30BATh NIPH BBITIOJHEHUN YICOHBIX 3aIaHUN
TEKCTbl ~ y4yeOHUKa, CIPABOYHBICE  MaTepHabl
(ITepuoanyeckyro cUCTEMY XMMHUYECKUX IJIEMEHTOB
I; W; MenngeneeBa, TaOIMIly PacTBOPUMOCTH
KHUCJIOT, OCHOBAaHMM M  COJIeM B  BOJE,
ANEKTPOXUMUYECKUN PsiJl HAPSXKEHU METaJUIOB);

® ICMOJIb30BATh IIPU BBHIMIOJHEHUU YUEOHBIX 3aJlaHUN
U B IPOLECCE HCCIECNOBATEIBCKON IEATEIbHOCTH
HAYYHO-TIONMYJSIPHYIO  JIUTEPATYypy XUMHUYECKOIO
COAEpkKaHMs, CIPABOYHBIE MAaTEpPUAIIBI, PECYPCHI
cetu «MHTEpHETY.

XUMUS
OKpY Karomast

HoBble wmarepuanbsl u TexHoJiorMH. BemectBa u
MaTepHaabl B MOBCEAHEBHOW JKM3HU YEIOBEKA. XUMHS U

® XapaKTEepU30BaTh POJIb XUMUH B PA3IHUHBIX chepax
JEATEIbHOCTH  JIFOAEH, OCHOBHBIE BELIECTBA U
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cpena. (5 4.)

3710POBBE.

be3onacHoe MCHoJIL30BaHME BEIISCTB U XUMHUYECKHX
peakiuii B ObITY.

[IpupoaHble  UCTOYHUKH  YTJIEBOJOPOJIOB  (YroJib,
IPUPOJIHBIN Ta3, HePTh), TPOAYKTHI UX NEPEpPabOTKHU, UX
POJIb B OBITY W IIPOMBIIILICHHOCTH.

OCHOBBI 3KOJOTMYECKOW TI'PaMOTHOCTH. XHUMHYECKOE
3arpsA3HEHUE OKpYy X aromen cpenbl (mpenesbHO
nomnycTuMas KoHleHTpanus Bemiects — [1J1K).

Ponb xuMuu B pelieHNH 3KOJIOTUYECKUX MPOOIIEM.

MaTepualbl, TPUMEHSIEMbIE B )KU3HU COBPEMEHHOTO
YEJIOBEKa;

OOBSCHATH YCJIOBHSI 0€30MaCHOTO HCHOJIb30BaHUS
BEIIECTB U XUMUYECKUX PEAKIINil B OBITY;
aHAIM3UpOBaTh M KPUTHUYECKH  OLICHUBATh
uHOpPMAIIMI0O O BIMUSHUM  MPOMBIIUICHHOCTH,
CEIbCKOTO  XO3SUCTBA, TpaHCIoOpTa H JIp.; Ha
COCTOSIHHE OKPY>KAIOIIEH Cpe.ibl;

YMETh OKa3bIBaTh MEPBYIO MOMOIIb MPU XUMUYECKHUX
0’KOTax U OTPABJICHUSX;

XUMHYECKHIl IKCIEPUMEHT: U3ydeHHE OO0pa3IoB | € TMPHUHWMATh Y4YacTHE B OOCYXICHHH MPOOJIeM
MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, IMOJHMMEPHBIC | XUMHYECKOM W HSKOJOTHYECKOW HamNpaBICHHOCTH,
MaTepuaibl). BBICKA3bIBaTh COOCTBEHHYIO MO3UIIMIO MO MpodiiemMe

1 IpcajiaraTb BO3MOKHBIC ITYTH e€ PCIICHNA.

KonuyecTBo yueOHBIX 4aCOB Ha TEMY MOKET BapbUPOBATHCS HA YCMOTPEHUE YUUTEISI, HEU3MEHHBIM OCTaETCs 00I1Iee KOJTUIECTBO
4acoB Ha BeCh rof. 4 pe3epBHBIX ypOKa MPEIHA3HAYEHBI JJII CAMOCTOSTENBHOTO PACHPENCIICHHUS] YUYUTEIIEM KOJIMYECTBA YacOB Ha
TEMaTUYECKU KOHTPOJIb, Ha OOy4YEeHHE MOATOTOBKE DJEMEHTAPHBIX YYEeOHBIX IMPOEKTOB, HA Pa3BUTHE YMEHHUS IMOJIb30BATHCSA
CIIPaBOYHOM JIUTEPATYpPOH, B TOM YKCJIE B DJIEKTPOHHOM opMe u B ceTu «HTEpHETY.

[Ipu pazpaboTtke pabouei mporpaMmMbl B TEMAaTHYECKOM TUIAHUPOBAHUU JOJIKHBI OBITh YUTEHBI BO3MOKHOCTH HCIIOJIb30BaHUS
AJIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SIBISIOUIUXCA YYEOHO-METOAMYECKUMH MaTepuaiaMu (MyJIbTUMEIUNHbBIC
IPOrpaMMBbl, 3JIEKTPOHHbIE YUYEOHUKU U 33JJaYHUKH, DJIEKTPOHHBIE OMOTMOTEKH, BUPTyallbHbIE JTAOOPATOPUH, UTPOBBIE MPOrPAMMBI,
KOJUIEKIIUU LIU(PPOBBIX 00pA30BATENbHBIX PECYPCOB), UCIOJIb3YyEMbIMHU JJIs1 OOYUEHUS U BOCIIUTAHUS PA3JIMYHBIX IPYIII MOJIb30BATENEH,
MPEICTABICHHBIMU B 3JIEKTPOHHOM (LM(PPOBOM) BUAE U PEATU3YIOMIMMH JuaakTuueckue Bo3moxkHoctu KT, comepkanre KOTOPbIX
COOTBETCTBYET 3aKOHO/IaTEILCTBY 00 00pa30BAHUH.
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