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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».

N3yueHnue npeamera:

. CHOCOOCTBYET pealu3ali BO3MOXHOCTEH JJii CcaMOpa3BUTUS U
(dhopMHUpOBaHUS KYJIBTYPHI JHYHOCTH, €€ O0IIeH 1 PYHKITMOHATBHON TPaMOTHOCTH;

. BHOCHUT BKJIaJ] B (GOPMHPOBAHUE MBIIIJICHUS K TBOPUECKUX CIIOCOOHOCTEM
MOJPOCTKOB,  HABBIKOB ~ UX  CAMOCTOSITENIBHOM  y4eOHOW  JesTENbHOCTH,
AKCIIEPUMEHTAJIBHBIX W HCCICNOBATEIbCKMX YMEHUH, HEOOXOJUMBIX KaK B
MOBCETHEBHOM JKU3HHM, TaK U B IPO(HECCUOHATILHON ACSITEIbHOCTH;



. 3HAKOMUT CO CNEUU(PUKON HAYUYHOTO MBIILIEHUS, 3aKIaIbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOABI U YEIOBEKA, SIBISIETCA OTBETCTBEHHBIM
3TanoM B GOPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH MTOAPOCTKOB;

. CIIOCOOCTBYET (DOPMUPOBAHHIO 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 pacTtBopax. TeopeTudueckue 3HaHUs PAacCMaTPUBAIOTCA HA OCHOBE IMIIMPUYECKU
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
BELIECTB.

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
crienu(pUIECKUX TPYAHOCTEH, 00YCIOBICHHBIX CIA00BUICHUEM:

. OTCYTCTBHME Yy  TIOJABISIONIEIO  OOJBIIMHCTBA  OOYyYaroIIMXCS
BO3MOXKHOCTH  BBISBJIATH MPU3HAKKM XUMHUYECKUX OOBEKTOB, YCTaHABIUBAThH
pe3yAbTaThl 1 0COOEHHOCTH MIPOTEKAHUS XUMUYECKUX MPOIIECCOB C MTOMOIIIBIO 3PCHHUSI,;

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

3HAHUU C TIOMOIIBIO 3PUTEILHBIX 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  (QYHKIUH mpeamera «XUMHS» — TPAOUIHMOHHO  OTHOCAT
dbopMupoBaHHE 3HAHMI OCHOB XMMHYECKOW HayKh Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, NPAKTUYECKON [EATEIbHOCTH YEJIOBEKa W Kak OJHOr0 U3
KOMIIOHEHTOB MHPOBOM KYJbTYpbl. 3aJadya NpeIMeTa COCTOMT B (hOPMUPOBAHHUH
CUCTEMbl XMUMHMYECKUX 3HAHUH — BaXHEMIIUX (AKTOB, INOHATHUN, 3aKOHOB U
TEOPETUYECKUX  IOJIO)KEHUH, JOCTYNHBIX O00OOIIEHUH  MHPOBO33PEHYECKOrO
XapakTepa, s3blKa HAYKM, 3HAHUM O HAy4YHBIX METOJAX H3Y4YCHHs BEIIECTB MU
XUMHUYECKUX PEaKIuil, a Takke B (POPMUPOBAHUHU U Pa3BUTUU YMEHHM M CIOCOOOB
JESITEIbHOCTH, CBA3aHHBIX C IUIAHMPOBAaHWEM, HAOJIIOJIEHUEM U TMPOBEACHUEM
XUMHUYECKOTO JKCIEPUMEHTA, COOJIIOICHMEM IIpaBUJl O€3011acCHOr0 OOpaleHUs ¢
BEILIECTBAMH B MIOBCETHEBHOM JKU3HMU.

Hapsigy ¢ »TuM nenu u3ydeHHs MpeaMeTa B MpOrpaMMe YTOYHEHBI M
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIEro
oOpazoBanus. CeronHs B 00pa3oBaHUU 0COO0 3HAYUMOI TPU3HAETCA HAIIPABICHHOCTh
0oOy4eHHs Ha pa3BUTUE M CaMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€ 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 3pUTENBHOTO, 3pUTEITBHO-OCA3ATENBHOTO U CIYXOBOIO
BOCITPUSTHSL.



° Pa3Butne IMPOU3BOJIbHOI'O BHUMAHUA.

. PazButune namsaru.

. Pa3BuTHe 1 KOppeKLXs MBICIUTEIbHBIX ONEPaLlUi.

. [Ipeononenue BepOanu3Ma 3HaHUH.

. Pa3BuTre MOHONIOrHYECKOU PEUH.

. Ob6oraiieHue akTUBHOTO M TTACCUBHOTO CIIOBaps, (OPMUPOBAHUE HOBBIX
MTOHSITUH.

. @OpMHPOBAHUE HABBIKOB 3pPUTEIBHOIO, 3PUTEIBHO-OCSI3ATEIBHOTO U
CIIyXOBOTO aHaJIN3a.

. OOyuenue npaBuiIaM 3anucu (GOpMyJ1 U CHEIUATIBHBIX 3HAKOB.

. OOyueHue TexHUKe npeoOpa3zoBaHust POPMYJI U BBIPAKEHUH.

. @®OpMHPOBAHUE HABBIKOB OCS3aTEIbHO-3PUTEIBLHOIO OOCIEIOBAaHUS U

BOCIIPUATHS IIBETHBIX WJIM YEPHO-OENbIX (KOHTPACTHBIX) pelibeHbIX H300paKeHUI
(wumrocTpanui, TabIuL, CXeM, MAKETOB, YEPTEXKHBIX PUCYHKOB, TPa(pUKOB U T.I1.).

. @opMHpOBaHUE CHEUUATBHBIX TPUEMOB OOCIEAOBAHMS U U300paXKeHUs
M3y4aeMbIX OOBEKTOB.

. @opMHUpOBaHUE, YTOYHEHUE WA KOPPEKUHsS IPEACTABICHUU O
MpEeIMETAX U MPoLEeccax OKPYKarolIel JEHCTBUTEIIBHOCTH.

. Pazgutne w®  KOppekuMs yMEHMS  YCTAHABIMBATH  IPUYUHHO-
CJIIEZICTBEHHBIE CBS3H.

. PazBuTne MeIKOU MOTOPUKH U 3PUTEIBHO-MOTOPHON KOOPAUHALMU.

. ®opMHpOBaHME YMEHUH M HaBBIKOB 0€30I1aCHOro o0OpalieHus ¢
BELIECTBAMH B YCJIOBUAX CJIA00OBUICHUSI.

. CoBepUICHCTBOBaHME  YMEHMS  3PDUTEIBHOM  OPUEHTUPOBKH B
MHUKPOIPOCTPAHCTBE.

Mecto yueOHOro npeamera « XuMus»» B y4eOHOM IJIaHe

B cucreme o6uiero oOpazoBanust « XUMHs» NMPU3HAHA 00SA3aTEIbHBIM y4eOHBIM
MPEAMETOM, KOTOPBIM BXOJMUT B COCTAB MPeIMETHON 001acTh « EcTeCTBEeHHOHAaYYHbIE
MPEAMETBD.

VYuebnbim manoM (Bapuadnt 1 AOOIT OOQO) Ha uzyueHue yueOHOTO IpeaMeTa
«Xumus» otBefeHo 136 yueOHbIX yacoB — MO 2 yaca B HeZemo B 8 U 9 kiaccax
COOTBETCTBEHHO.

VYuebnusiM mianom (BapuanT 2 AOOIT OOO) Ha uzyuenue y4eOHOro rmpeameTa
«Xumus» otBeieHO 136 ydeOHBIX yacoB — 10 2 4aca B Heaemo B 9 u 10 kimaccax
COOTBETCTBEHHO.

COJEP) KAHUE YUEBHOI'O IPEIMETA «XUMMUS»
9 kaacce
IlepBoHayabHbIC XUMHUYECKUE MIOHATHSA.
IIpenmer xumuu. Ponp XMMUKM B JKU3HM YeJIOBEKA. Tena W BEIIECTBA.
du3MUeCKUe CBOMCTBA BEHIECTB. ArperaTHoe cocTtosiHue BemiecTB. [lonsitue o



METOAaxX MO3HAHUS B XMMHHM. XUMHS B CHUCTEME HAyK. UMCThIE BEIIECTBA U CMECH.
CriocoObl pa3aeieHust CMECEH.

ATOMBI ¥ MOJEKYJbl. XUMHUYECKUE OdJeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BEIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas Gopmyna. BaaeHTHOCTh aTOMOB XMMHYECKUX 3JI€ MEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcuTeNbHAas aroMHas macca. OTHOCHTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10JI1 XUMUYECKOTO JIEMEHTA B COEJUHEHUU.

@u3NUeCKUe U XUMUYECKUE SIBJIICHHUS. XUMUYECKasi PEaKlIUs U €€ MPU3HAKH.
3aKOH COXpaHEHUsSI MacChl BelIeCTB. XHUMHUeckue ypaBHeHusa. Kiaccuduxaius
XUMHUYECKUX PEaKINil (COeMHEHUS, PAa3I0KEHUS, 3aMEeILIEHUs, OOMEHA).

XUMUYECKUI KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYI0H, C TPaBUIAMHU
paboThI B 1a0OpaTOpPUU M MpHUEeMaMu oOpaIeHus ¢ JJabopaTOpHBIM 000pPYIOBaHUEM;
U3y4YeHUE U OMUCaHue (PU3NYECKUX CBOWMCTB 0Opa3llOB HEOPraHUYECKUX BEIECTB;
HaOmoaeHue (usndeckux (IUIaBJICHHE BOCKA, TasHUE JIbJa, PaCTUPAHHE caxapa B
CTylIKE€, KHUIIEHWE M KOHJCHCAlUsl BOJbI) M XUMHUYECKUX (TOpEHHE CBEYH,
MpOKaJIMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCIIOTOM) SBJICHUH,
HaOJII0/ICHUE U OMMCAHKE TPU3HAKOB MIPOTEKAHUSI XUMUUECKUX PeaKIuii (pa3ioKeHue
caxapa, B3aMMOJEHCTBHE CEPHOM KHC- JIOTBI C XJOPUAOM Oapusi, pa3joKEeHUE
ruapokcuaa menu(Il) npu HarpeBaHuu, B3aMMOJICUCTBUE Kelie3a C PACTBOPOM COJIH
Menu(Il)); wuszyueHue cnocoOOB paszaeneHus cmeced (C TOMOIIbI0 MarHuTa,
(bunsTpOBaHME, BHIIAPUBAHUE, TUCTUIUIAIUS, XpoMaTorpadus), MPOBEACHNE OUUCTKH
MOBAapEHHOM COJIM; HAOJIOJICHHE W ONHUCAaHUE pe3yJbTAaTOB IPOBEACHUS OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MAacChl; CO3JaHUE MOJEIEH MOJIEKYI
(11apocTep>KHEBBIX ).

Bakuenime npeacTaBuTe M HEOPraHUIEeCKUX BelleCTB.

Bo3nyx — cMmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3jieMEHT UM IIPOCTOE
BelecTBo. Haxoxaenue kuciopoia B npupoe, (U3ndeckue 1 XMuMUYECKHe CBOMCTBA
(peakuun ropenus). Oxcuawl. I[lpumenenune xkuciaopoga. CrocoObl TOTyYEHUS
KHCJIOpOJa B Ja0OpaTOpUHU U MPOMBILIIEHHOCTH. KpyroBopoT Kuciaopoaa B mpupoe.
O30H — aymnoTponHas MoaupUKaus KUCI0poaa.

TennoBoi 3¢ (HeKT XUMUUECKOW peakluy, TEPMOXUMUYECKUE YPABHEHUS, IK30-
U SHIOTEPMHUYECKHE peakuuu. TOIUIMBO: Yroib M METaH. 3arps3HEHUE BO3/1yXa,
yCUJIEHHE MapHUKOBOI0 3(pdekTa, pazpyleHrne 030HOBOTO CIIOS.

Bonopoa — anemeHT u npoctoe BemecTso. Haxoxaenue Bogopoaa B IpUpo/Ie,
(bu3NYecKue 1 XUMUYECKHE CBOIMCTBA, MPUMEHEHHE, CIOCOOBI TosrydeHus. Kuciorer u
COJIN.

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

Monsipablit 00beM razoB. PacueTsl 1o XUMHUYECKUM YpPaBHEHHSIM.

duznyeckue CBOMCTBA BoAbl. Boma kak pactBoputesb. PacTBOpEL.
HachlienHble M HEHACBIIEHHBIE PAacTBOPBL. Pacmeopumocmsv eewjecms 6 8ooe.
MaccoBas 10151 BEIIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUA.
Ponbs pacTBOpoB B mpupoje U B KU3HM 4YesoBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arpsi3HeHHe TPUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.



Knaccudukanus neopranuueckux coeauHenuil. Oxcuapl. Kiaccudukanms
OKCHUJIOB:  cojieoOpasytomue  (OCHOBHBIE,  KHCJIOTHBIE, aM(OTEepHbIE) U
HecoseoOpaszytomume. HomeHknatypa OkcHUIIOB (MEXIyHapoJHas U TpPUBHAIIbHASA).
DU3NYECKHE U XUMUYECKHUE CBOMCTBA OKCUIO0B. [loiyueHne okcuaos.

OcHoBanus. Krnaccuukanuss OCHOBAaHMI: IIEJIOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHkmarypa oOcHOBaHMU (MEXIyHapoJHas W TpHUBHUAJIbHAs).
DuU3NYECKUe U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loilyueHrne oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnot. HoMeHnkiatypa KUCIOT (MEXIyHApOIHAS U
TpuBUaibHasi). DuU3MUECKUEe W XUMHUYECKHE CBOMCTBA KHUCJIOT. Psij aKTUBHOCTH
metasoB H. H. bekeroga. I1o nydyeHne kucior.

Conu. HoMeHnkunarypa coseit (MexxayHapoaHasi U TpUBHAJIbHAS ).

dusnyeckre U XUMUYECKre cBOMCTBa cosel. [lomyyenue coiei.

['eHeTnyecKas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHUI.

XUMUYECKUM  OKCHEPUMEHT: KA4YECTBEHHOE OIIPEIEIICHUE  COJAEPKAHMS
KHCJIOPOJa B BO3/AyX€; MOJyUYEHUE, COOMpaHue, pacClioO3HaBaHUE U U3yUYEHHE CBOMCTB
KHCIIOpPOJa; HaOJIOJIEHHE B3aUMOJECHCTBUS BEUIECTB C KHUCIOPOJOM H YCIOBHS
BO3HMKHOBEHHUSI W TNPEKpAIEHUs TopeHus (moskapa); 0O3HAKOMIIEHHE ¢ oOpa3uaMu
OKCHJIOB ¥ OITUCAHUE UX CBOMCTB; MOJy4YEeHHE, COOMPAHKE, pACTIOZHABAHUE U U3yUYECHUE
CBOMCTB Bojiopoja (TopeHue); B3aumojielicTBue Bojgopoaa ¢ okcuaom meau(Il)
(BO3MOKHO HCIIOJIb30BAHUE BHUECOMATEPHUAJIOB); HaOIIOJIeHHE OOpa3lloB BEILECTB
KOJIMYeCTBOM | MoJb; HCCleAoBaHHE OCOOEHHOCTEH pacTBOPEHUSI BEILECTB C
Pa3IMYHON paCTBOPUMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C ONPEIEIEHHON MaCCOBOM
J0JI€l PACTBOPEHHOI'O BEILIECTBA; B3aWMOJAEUCTBHUE BOJBI C METAJIaMHU (HaTpueM U
KaJipueM) (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB); OIIPEIEICHUE PACTBOPOB
KUCIOT ¥ IIeJOYed ¢ TOMOIIBI0 HHAMKATOPOB; HCCIENIOBaHUE O0pa3lioB
HEOPraHMYECKUX BEIIECTB pa3- JUUYHBIX KJIACCOB; HAOJIOJEHHE U3MEHEHHS] OKPAaCKU
WHJUKATOPOB B PACTBOPAX KUCJIOT U ILENOYEH; U3yUYEHUE B3aUMOJEHCTBUS OKCU- Ja
Menu(Il) ¢ pacTBOpOoM CepHOM KHUCIOTBHI, KHUCIOT C MeTajulaMu, peakiui
HEUTpalU3alUy; TMOJyYEeHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOIO
METaJlJIa IPYTUM M3 PAacTBOPA COJIM; PELICHHE DKCIEPUMEHTAJBHBIX 33Ja4 10 TEME
«BakHeWmme KiIacchl HEOPTaHUYECKUX COETUHEHUID.

Iepuoanuyecknit 3axkoH u Ilepumoamyeckasi cucreMa XMMHYECKHX
iemMeHnToB JI. W. MengeneeBa. CrtpoeHue aromMoB. XHMHYECKAs CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUM.

[lepBble MONBITKM KiIacCUPUKAMM XUMHUYECKHX »3JeMeHTOB. [lonstne o
IpyIIax CXOIHBIX 3JIEMEHTOB (LIEJOYHBIE U LIEIIOYHO3EMETBHBIE METAJIIIBL, TaJIOTE€HBI,
UMHEPTHbIE ra3bl). OJEMEHTbI, KOTOpble 00pa3yloT amQoTepHbIE OKCHIbI U
TUAPOKCHIBI.

[Tepnonnueckuit 3akoH. [lepuoanyeckas cucrema XUMUYECKUX AJIEMEHTOB /I,
N. Menpneneesa. Koporkonepuoanas u jymHHONIeproaHas Gopmbl [lepuoanueckoit
cucreMbl xuMuueckux odsemeHtoB JI. M. MenneneeBa. Ilepuoasl U TpyIIibL.
OU3NYECKHUI CMBICT MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB NEPBbIX 20 XUMHUUECKHUX 31eMeHTOB [lepnoanueckoi
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cuctembl [[. M. MenneneeBa. XapakTepUCTUKA XUMHYECKOrO BJIEMEHTA IO €ro
nonoxxenuto B [lepuoanueckoit cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTH HW3MEHEHHSI pajJhyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO rpynrnaM U NepuojaM. 3HAUYCHUE
ITepuonuueckoro 3akoHa u llepuoandeckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB IS
pa3BUTHA HAyKd U npakTuku. [[. 1. MeHeneeB — y4eHbIN U rpa)KJaHuH.

Xumuyeckass cBs3b. KoBaneHTHas (mojsipHas U HEMOJIIPHAs))  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IJIEMEHTOB. IOHHAs CBS3b.

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

XUMHUYECKUI H3KCHEPUMEHT: H3yuyeHHe oOpaslloB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aUMOJECHCTBHE THAPOKCUAA IMHKA C PACTBOPAMH KUCJIOT U LIEIOYEH;
IPOBEACHUE OTBITOB, WJUTIOCTPUPYIOLIUX IPUMEPBI OKHCIIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA (TOPEHHE, PEAKIIUU PA3JIOKEHUSI, COCTUHECHUS ).

MexnpeaMeTHble CBA3M.

Peanuzanusi MEeXIpeIMETHBIX CBSI3€H MPU U3yYCHUU XUMHH OCYIIECTBISCTCS
Yyepe3 MCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUM, TaK W MOHITHH,
SBJISIIOIIMXCST CUCTEMHBIMHU [IJII  OTACJBHBIX MPEIMETOB €CTECTBEHHO-HAYUHOIO
[UKJIA.

OOmue ecTecTBEHHO-HAYUHbIC TMOHSATUS: HAy4HbIA (DaKT, TUMHOTE3a, TEopus,
3aKOH, AaHaliW3, CHHTE3, Kiaccudukamus, TMEePUOJAUYHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@dusnka: Matepusi, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUN 3apsijl, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BEIEeCTBa, ra3, GU3NUECKUE BETUYUHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, IIaHETHI, 3Be3/1bl, COJHIIE.

buonorus: dporocuntes, apixanue, ouocdepa.

['eorpadus: atmochepa, rugpocdepa, MUHEpAIbI, TOPHBIE TTOPOJIbI, TTOJIE3HBIE
HCKOTaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

10 kanace

BemecTBo U XMMHUYECKasi peaKkusl.

[lepnognueckuil 3akoH. [leproanyeckas cucrema XMMHYECKUX AJIEMEHTOB /Jl.
N. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKHUX 3JIEMEHTOB IIEPBBIX TPEX MIEPUOIOB, KAJINs, KAaJIbLUA U UX COCIUHEHUN B
COOTBETCTBUH C ITOJIOKEHUEM IEMEHTOB B Ilepnoandeckon cucreMe U CTPOCHUEM UX
aTOMOB.

CrpoeHue BemiecTBa: BUABI XUMHYECKOW CBSI3U. THIBI KPHUCTAIUIMYECKUX
pELIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIETKH U BU1A
XAMUYECKOU CBS3H.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB (MEKIyHApOaHAsS
M TpUBUAJbHAsA). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IUYHBIM
KJIacCaM HEOPraHWUYECKUX COEAUHEHUM, TEHETHYECKas CBSA3b HEOPTaHMYECKUX
BEILIECTB.



Knaccudukanysa XuMu4ecKux peakiuil o pa3auyHbIM MpU3HaKaM (10 YUCITy U
COCTaBY YYacCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3PQEKTY, 10 U3MEHEHUIO
CTENEHEH OKHUCIEHUS XUMHUYECKHX DIIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO
KaTajan3aTopa). JK30- U S3HIOTEPMUUECKUE PEAKLIUN, TEPMOXUMUYECKHAE YPABHEHUS.

[TonsiTue o ckopocTd XuMHUYeckodl peakiuu. lloHarue 006 0OpaTUMBIX U
HEOOpaTUMBIX XHUMHUYECKUX peakuusix. [IoHsTHE O TOMOTEHHBIX M TE€TEPOrE€HHBIX
peakuusx. [lonamue o xumuueckom pagnosecuu. Paxmopbwl, audiowue Ha CKOPOCMb
XUMUYECKOU pearyuy U NOA0HCEHUE XUMUUECKO20 PABHOBECUI.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  pPEaKIMH,  DJEKTPOHHBIM  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peaKkuuu. CocraBiieHue YpaBHEHHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUi  C  UCIOJb30BAHUEM  METOAA
AJIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MexaHU3M JUCCOLMAIIMU BEHIECTB C Pa3JIMYHBIMU BUJIAMU
xuMuueckoi cBszu. Crenenp aucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun monHoro oOMeHa. Y cloBUsI MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHa,
TIOJIHBIE U COKPAIIICHHBIC HOHHBIE YPaBHEHUS peakiuid. CBOMCTBA KUCIIOT, OCHOBAHUH
U COJIEW B CBETE MPEJICTABICHUNA 00 BIEKTPOJUTUYECKOM JAUCCOLIMALIMH.
KadecTBeHHbIE€ peakuuu Ha MOHBL. [loHsamue o 2udpoause coell.

XHUMHUYECKUI 3KCHEPUMEHT: O3HAKOMIIEHHE C MOJIEISIMU KPUCTAJUTMUYECKUX
PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJJIOB U HEMETaJUIOB (rpaduTa u aamasa),
CJIOKHBIX BEIECTB (XJIOpUJA HATPHUs); HCCICAOBAHHE 3aBUCHUMOCTH CKOPOCTU
XUMUYECKON peakluu OT BO3JEUCTBUS pPa3IUYHBIX (DAKTOPOB; UCCIEIOBaHUE
AJIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, IIPOLECCA TUCCOUUALMN KHACIIOT, IEJI0YEH
U cojiel (BO3MOXKHO MKCIOJIb30BAaHUE BHAECOMATEPUAIIOB); IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIONTUX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTO oOMeHa (oOpa3oBaHUe
ocaJika, BblJIeJIeHUE ra3a, 00pa30BaHKE BOJIbl); OMbBITOB, WIUTFOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUl (rOpeHue, peakuuu pa3ioKeHUus,
COEIMHEHHS ); PaClO3HaBaHUE HEOPTAaHUYECKUX BEIIECTB C MOMOIIbI KAYECTBEHHBIX
peaklMii Ha HOHBI; pEUICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanibl 4 MX coOeIMHEHUS.

OO6mast xapaktepucTtuka rajoreHoB. (OCOOCHHOCTH CTPOEHUS AaTOMOB,
XapaKTepHble CTeneHu OKucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIIECTB — TaJIOT€HOB. XMMUYECKHUE CBOMCTBA HA MPUMeEpE XJiopa (B3auMOIeHCTBUE
C MeTaJUlaMH, HEMeTajUlaMH, Miejioyamu). XJopoBojopon. CoiisiHasi KHUCTIOTa,
XAMUYECKUE CBOMCTBA, OJYYECHHUE, MPUMEHEHHE. [[efCTBHE XJIOpa U XJIOPOBOIOPOA
Ha OpPraHu3M YeJoBeKa. BakHeillre XIopuabl U UX HaXO0XKJICHHE B IPUPO/IE.

OO6mast xapaktepucTika 3eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIIEHH OKUCIICHUSI.

Crpoenuie u (pu3MUEeCKUEe CBOMCTBA MPOCTHIX BELIECTB — KHUCIO POJIa U CEPHI.
AnnoTrpornHble MOAU(UKAIMK KUCIOpPOAAa W cepbl. XMMHUYECKHE CBOWCTBA CEpHI.
CepoBomopofi, cTpoeHue, GU3nUecKue U XUMHUYecKre cBOMCTBAa. OKCUIBI CEpbl Kak
MPEACTABUTENN KUCIOTHBIX OKCUIOB. CepHas KUCIOTa, (PU3MUECKHE U XUMUYECKUE
cBoicTBa (OOIlIME Kak TMPEACTaBUTENsl Kjacca KHUCJIOT U crenuduyueckue).
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XUMUYECKUE DPEAKIMH, JIeXKAIlUe B OCHOBE IMPOMBIIIJIEHHOIO CIoco0a IMOJIy4YeHus
cepHoi KucaoThl. [Ipumenenue. Comu cepHOIl KHCIIOThI, KAYECTBEHHAsI pPEaKIUs Ha
cynedar-uoH. HaxoxneHue cepbl M €€ COCIMHEHHH B MpHUpoAe. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIWHEHUSAMH Cepbl (KHUCIOTHBIE JIOXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLICHUS.

OOmiast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHUE B IMpHUpPoAE, PU3NYECKUE M XMMHUYECKHE CBOMCTBA.
KpyroBopot azora B npupoje. AMMHak, ero (pu3nueckue U XuMHYECKUE CBOMCTBA,
noJjiyuyeHue u npumeHenue. Conu aMMOHMSI, X (PU3NUECKUE U XUMUUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHass peakuuss Ha HOHbI aMMOHMS. A30THas KHCIOTa, €€
noJjiyuyeHue, pusnueckre 1 XuMUYeCKue CBOMCTBa (00IIME KaK MPEeACTaBUTENS Kilacca
KUCJIOT U cneuuduueckue). Mcnoap30BaHne HUTPATOB U COJIEM aMMOHHUS B KaueCTBE
MUHEpaJIbHBIX yAOOpeHH. XHMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpesbl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE TOXK/IU, 3aTPSA3HEHUE BO3AyXa, TOUYBBI M BOJOEMOB).

®docdop, amnorponssie Mmogupukauu dochopa, GU3NUECKUE U XUMHUYECKHE
cBoiictBa. Okcun dpochopa(V) u pochopHas kucnora, GU3NUECKUE U XUMUYECKUE
cBOMCTBa, mnogydeHue. Hcnonb3zoBanue (ocharoB B KauecTBE MHUHEPATBHBIX
ya00peHui.

OO6mas xapaktepuctika 3meMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIEC CTEIIEHU OKUCIICHUS.

VYrnepon, amioTponHble MoAM(UKAMM, PACIPOCTPAHEHHE B MPHUPOJE,
¢duznueckre U XuMHUecKkue cBoicTBa. AacopOuus. KpyroBoport yriiepoaa B mpupoze.
Oxcuapl yriaepona, ux (U3NYECKUE U XMMHUYECKHE CBOICTBA, JACHCTBHE Ha >KHUBbBIE
OpPraHU3MBl, MOJIyYEHHE U NPUMEHEHHE. DKOJIOIMUeCKHUe NMpoOJeMbl, CBSI3aHHbBIE C
okcusioM yriaepoaa (IV); rumoresa riao0aabHOr0 MOTEIICHUs KIIMMAaTa; TapHUKOBBIH
addekT. YroapHas KUCIOTa U €€ COJIM, UX (PU3MYECKUE U XUMUYECKHE CBOWMCTBA,
nojyyeHue W mnpuMeHeHwe. KauecTBeHHas peakuus Ha KapOOHAaT-WUOHBI.
Hcnonb3zoBanne kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauasbHbIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSIX
yriiepojia (MeTaH, 3TaH, ITUIEH, alleTUIICH, 3TAHOJ, TJIMLIEPUH, YKCYCHas KUcnoTa). Mx
cocmas u xumuyeckoe cmpoerue. [loHsiTHE 0 OMOJOTMYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oellkax, yrjieBoJax — M UX POJM B KHU3HU ueinoBeka. Mamepuanvhoe
€OUHCINBO OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHU.

KpemHuuii, ero ¢usnueckue ¢ XUMHYECKHE CBOMCTBA, TIOJy4YCHHE H
npuMmeHenre. CoelMHEeHUs1 KpeMHus B npupoje. O0mue npeacraBieHuss 00 oKkcuae
kpemuust (IV) um xpemuueBoi kuciore. CHUIMKATHI, UX HCIOJIH30BaHUE B OBITY,
MEJIULMHE, IPOMBILIEHHOCTH. BaoicHeliuiue cmpoumenbHvle Mamepuasl: Kepamukda,
cmekno, yemenm, 0emoH, dcenezodoemoHn. llpodremvl 6e30nacHo20 UCHONbLIOBAHUS
CMPOUMENLHBIX MAMEPUATOE 8 NOBCEOHEGHOU IHCUHU.

XHUMHUYECKUI 3KCIEPUMEHT: M3ydyeHHe 0O0paslloB HEOPraHWYECKHUX BEUIECTB,
CBOMCTB COJISTHOM KHCIIOTBI; POBEJIEHNE KAUECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U
HaOIOICHUE MPU3HAKOB HMX MPOTEKaHUS; OMBITHI, OTpakawoliue (U3NUYECKUEe U
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XUMHUYECKHUE CBOMCTBA TaJlOT€HOB M HMX COEIUWHEHUU (BO3MOXKHO MCIIOJIb30BAHUE
BHUJICOMATEPHAIIOB); O3HAKOMJICHHE ¢ 00pa3laMud XJIOPHAOB (TaJOTeHUIOB);
O3HAaKOMJICHHE C Oo0Opa3llaMH Cephl M €€ COSAMHEHUSMHU (BO3MOXKHO HCIIOJIh30BAHUC
BHJICOMATEPHAIIOB); HAOIIOACHUE TIpollecca OOYTIMBAHUS caxapa TOJ JeHCTBHEM
KOHIECHTPUPOBAHHOW  CEPHOM  KHCIOTHI, H3YYEHHE XHUMHUYECKHUX  CBOWCTB
pa30aBIeHHOI CEPHOM KUCIIOTHI, TPOBEICHUE KAUECTBEHHOM PEaKIIny Ha CyIb(haT-noH
1 HaOJTI0ICHNE TIPU3HAKA €€ TIPOTEKAHNS; 03HAKOMIICHHE C (PU3UIECKUMH CBOMCTBAMHU
azota, gocdopa u UX coeqUHEHUN (BO3MOKHO HCIOJIb30BAaHUE BUACOMATEPUATIOB),
obpasnaMu  a30THBIX W (GocOpHBIX yA0OpeHMi; mMoJlydeHue, CcoOupaHue,
pacro3HaBaHWE U U3YyYEHHE CBOMCTB aMMHAaKa; MPOBEAECHNUE KAUECTBEHHBIX PEAKIINN
HAa HMOH amMMOHMS U ¢ochaT-uOH U U3YUYEHHE MPU3HAKOB HUX MPOTEKaAHUS,
B3aMMOJIEUCTBHE KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeIbl0 (BO3MOKHO
UCIOJIb30BAaHUE BUJIEOMATEPHUATIOB); M3YUEHUE MOJENIeH KPUCTALIMYECKUX PEIIETOK
anmasa, rpadurta, QyJsiepeHa; 03HaKOMJICHHUE € TIPOLIECCOM aJCOPOLIMK PACTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTUBOrasa; IMOJy4YEHHUE,
coOupaHue, pacro3HaBaHUE W U3YUYEHHE CBOMCTB YTJIEKHCIIOrO Ta3a; MPOBEJICHHE
KaueCTBEHHBIX pEaKIMii Ha KapOOHAT- U CUJIIMKAT-UOHBI M WM3yUYCHHE MPU3HAKOB UX
MPOTEKAHUS; 03HAKOMIICHUE C MPOAYKIHUEN CUIIMKATHON TPOMBIIIUIEHHOCTH; PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4 10 TeMe « BaKHEHIIne HEMETAJIbl U KX COCIUHEHHUS.

MeTajuibl 4 UX COCAMHEHMS.

OO01mast XxapaKTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJNIOB Ha OCHOBaHUU
ux nonoxeHus B Ilepuomnueckor cucreme xumMuueckux diemeHtoB J[. U
MenpneneeBa U cTpoeHUs: aToMOB. CTpoeHHE METayuioB. MeTainueckas CBSI3b U
METAJIMYECKash KPUCTAINIMUECKAsA PEIICTKA. DIEKTPOXUMUYECKHUIN Pl HAPSKEHUI
Meran JioB. DU3MYECKHE W XUMUYECKHUE CBOWMCTBA MeTauioB. OOmMe CcrocoOsl
MoJty4eHus: MeTayyioB. [loHsATHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aITUTHI
ux oT koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUNA, OpOH3a) U X IPUMEHEHHE B
OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie MeTaiuibl: nojoxkeHne B [lepuoanmdeckol cucTeMe XMMHYECKUX
anemeHtoB JI. M. MenneneeBa; CTpOCHME HMX aTOMOB; HAxO0XJICHUE B TNPHUPOJE.
duznyueckre U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKcuabl U
TUIPOKCUABI HATPUA U Kanus. [[puMeHeHne MEeN0UHbIX METAIVIOB U UX COCTUHEHUN.

[[lenoyno3emenbpHble  META/UIbl MarHui M KaJblMH: IIOJIOXKEHHE B
[Tepuoanueckon cucreme xumuueckux 3neMeHToB . M. MenneneeBa; cTpoeHne ux
aTOMOB; HaxOXJeHue B Ipupone. Oru3snuecKkne U XUMUYECKHE CBOMCTBA MATrHUS U
Kaublus. Baxunelue coeqMHEeHUsT KanblUs (OKCHU, TUIPOKCUII, COH). JKEeCTKOCTh
BOJIbI U CITOCOOBI €€ YCTpaHESHHUSI.

AmmomuHuii: nonoxenune B [leproanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa; cTtpoeHue aroma; HaxoxiaeHue B mpupoge. dusnueckue u
XUMUYECKHE CBOMCTBA amtOMUHUA. AMQOTEpHbIC CBOWCTBA OKCHAA U THAPOKCHIA
AJTFOMUHUSL.

JKenezo: nonoxenue B [leproanueckoit cucreme XuMH4eCKuX 3eMeHToB [, U.
MenpeneeBa; CTpOCHUE aTOMa; HAXOXJICHHUE B Npupoje. Pu3n4ecKkue 1 XUMUYECKUe
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cBoMcTBa kene3a. Okcuibl, ruapokcuabl u conm xenesa (I1) u sxenesa (III), ux cocras,
CBOWCTBA U MOJyYCHHE.

XHUMHYECKHI SKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMy METaJI- JIOB U CIIABOB,
uX (puU3MUeCKMMH CBOWCTBAMH; W3yYCHHE PE3yJbTaTOB KOPPO3HH METaUIOB
(BO3MOXKHO MCIOJIb30BAHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS
OKCHJIa KaJbIUsS M HATPUS C BOJAOW (BO3MOXHO UCIIOJIb30BaHUE BHACOMATEPHUAIIOB);
HCCIICIOBAHUE CBOMCTB JKECTKOW BOJIbI; MpOIlEcca TOPEHUS JKelie3a B KUCIO- POJIe
(BO3MOKHO ~ HWCIIOJIb30BAaHWE  BHUJIEOMATEPHUANIOB);  NPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMil Ha MOHBI (MarHusi, KaiabIus, aTIOMUHUS, TMHKa, kene3a(ll) u
xenesa(lll), menu(Il)); HaGaroieHre U OMMCaHUE TTPOIIECCOB OKpAIIMBaHUS IJIAMEHU
MOHAMH HATpHs, Kajdusi M KajiblUs (BO3MOXKHO HMCIOJIb30BaHHE BHUIEOMATEPUAIIOB);
UCClIeIoBaHUE aM(POTEPHBIX CBOMCTB TMJIPOKCUA ATIOMUHHUSA U TUJIPOKCUAA ITUHKA;
pelIeHNe SKCIEPUMEHTAIbHBIX 3a7ad 1o TeMme «BaxHelme MeTaibl U UuX
COCTMHEHUS.

XHMUA ¥ OKPY:KaOLIas cpeaa.

HoBsie maTepuainbl U TexHOJIOrMH. BenecTBa U MaTepralibl B TOBCEAHEBHOM
KU3HU 4YeJoBeKa. XUMHSL U 37I0poBhe. be3omacHoe uCIoiIb30BaHUE BEIIECTB M
XUMUYECKUX peakuuidi B ObiTy. IlepBasi momMomip Hpu XUMHUYECKUX OXKOTrax H
oTpaBJicHUsIX. OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE
OKpYy>Karolllel cpefpl (mpenenbHasi aonycTuMas KoHueHTpanus BemectB — [1JIK).
Ponp xuMuu B penieHun 3KOJIOTHIECKUX MPOOIIEM.

[IpupoHbie MCTOYHUKHU YIJIEBOJIOPOIOB (YroJib, MPUPOIHBIN Ta3, HETh),
MPOJIYKTHI KX MEPEPaOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH.

XUMHUYECKHUH HKCTIEPUMEHT: U3ydYeHHEe 00pa3IioB MaTepUaioB (CTEKIIO, CIIJIaBbI
METaJUIOB, MOJIMMEPHBIE MaTEPHUAIIBI).

MesknpeaMeTHbIE CBS3H.

Peanuzanusi MEeXNpeIMETHBIX CBSI3€H MPU U3yYCHUU XUMHH OCYIIECTBISETCS
Yyepe3 MCIO0JIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUM, TaK U MOHITHH,
SBJISIIOIIMXCST CUCTEMHBIMHM JIJII  OTACJBHBIX MPEIMETOB €CTECTBEHHO-HAYUHOIO
KA.

OOmue ecTecTBEHHO-HAYUHbIE TOHSTHS: HAy4dHbIA (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalIu3, CHUHTE3, Kiaccuukaius, MNEPUOJUYHOCTb, HAOJIOACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHUE, MOJIENb, SBJICHUE, MAPHUKOBBIA 2P (DEKT,
TEXHOJOorus, MmaTepuanbl. U3nKa: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
HYKJTUJI, U30TOTbI, PaINOAKTUBHOCTbD, MOJICKYJIA, SJIEKTPUICCKUIN 3apsifl, TPOBOIHUKH,
MOJIYITPOBOJTHUKH, AUDIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe
COCTOSIHME BEILECTBa, a3, pacTBOP, PaCTBOPUMOCTb, KPUCTAJUIMYECKAS] pELIETKa,
CIUTaBbI, (PU3MUECKHE BETUIMHBI, €IUHUIIBI U3MEPEHUS, KOCMUYECKOe MPOCTPAHCTRBO,
IUIAHETHI, 3Be361, COJHIIE.

buonorusi: ¢gotocuntes, apixanue, Ouocdepa, SKOCHUCTEMA, MHHEPAIbHBIC
yn00peHus, MUKPOAJIEMEHTHI, MAaKpO3JIEMEHTHI, TUTA TEJIbHbIE BEIIECTRA.

['eorpadus: armocdepa, runpocdepa, MUHEPAJIbI, TOPHBIE TTOPO/IbI, TIOJIC3HBIE
HCKOTIaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.
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INNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS YUYEBHOI'O
NPEAMETA «XUMMS»

JIMYHOCTHBIE pe3yJIbTAThI

JIM4HOCTHBIE  pE3yNbTAaThl OCBOCHHS  Y4e€OHOTO TpeaMera  «XUMHUD»
JIOCTUTAIOTCS B €JMHCTBE YU€OHOW U BOCHUTATEIBLHOMN JEATEIbHOCTA B COOTBETCTBUU
C TPaAUIIMOHHBIMU POCCUUCKUMHU COLUOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU, TPUHSATHBIMU B OOIIECTBE NpaBWIaMH W HOPMaMu MOBEICHUS U
CIIOCOOCTBYIOT ~ IIpoIlecCaM  CaMOIIO3HAHHUS, CaMOpPa3BUTUS M COLMAIM3ALUU
00yJaroImmxcs.

JIngHOCTHBIC PE3yJIbTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM UHCIIC B YACTH:

Ilampuomuueckoeo eocnumanus: NEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY
KYJbTYPHOMY, HCTOPHUYECKOMY W HAy4YHOMY HAacCJEIWI0, TOHUMAaHUA 3HAYCHUS
XUMHUYECKOM HayKW B JKU3HH COBPEMEHHOTO OOIlecTBa, CIHOCOOHOCTH BJIAJIETh
JTOCTOBEpHON MHpOpMAIE O MEPEIOBBIX JOCTHKEHUSX U OTKPBITUAX MUPOBON U
OTEUYECTBEHHOW XMMUU, 3aUHTEPECOBAHHOCTU B HAYUYHBIX 3HAHUSAX 00 YCTpPOMCTBE
MHpa 1 OOIIECTBA.

I'pasicoanckoeo eocnumanus. TPEACTABICHUS O COIMAIBHBIX HOpMax H
MpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUM B  KOJUIEKTHBE, KOMMYHUKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO  TOJIE3HOM,  y4EOHO-MCCIIEI0BATEIbCKOM,
TBOPYECKOM MW JAPYruxX BHUJAX JACSATEIbHOCTH; TOTOBHOCTH K Pa3zHOOOpa3HOU
COBMECTHOM JIESITEIHPHOCTH TIPH BBHINOJHEHUH YYeOHBIX, TO3HABATEIbHBIX 3ajad,
BBIIIOJTHEHUH XUMHYECKUX OSKCIEPUMEHTOB, CO3JaHUM YYCOHBIX IPOEKTOB,
CTpEMJICHUS K B3aMMONOHMMAHWIO W B3aMMOIIOMOIIM B IIPOIECCe ATOH yUCOHOM
NESITEIbHOCTH; TOTOBHOCTH OILICHWBAaTh CBOE TMOBEACHUE M IIOCTYNIKM CBOHUX
TOBapUIIEH C TO3UIMM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUA
MOCJIEACTBUN MOCTYIIKOB.

L]ennocmu nayuno2o no3Hauus:

1) MHPOBO33PEHUYECKUX TMPEACTABICHUN O BEIIECTBE H XUMHYECKOU
pEaKUMM, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu U
COCTaBJISIFOIIMX OCHOBY JUIsi TOHMMAaHHSI CYIIHOCTA HAYYHOW KAapTHHBI MUPa;
MPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBSI3IX
YEJI0BEKA C MPUPOIHON CPEIO, O POJIM XMMHH B MMO3HAHUU ITUX 3aKOHOMEPHOCTEW;

2) M03HAaBaTEJIbHBIX MOTUBOB, HAITPaBJIECHHBIX HA MOJYYCHUE HOBBIX 3HAHUN
110 XMMHUH, HEOOXOIUMBIX IS 00BSICHEHHS HA0I10/1aeMBIX ITPOIIECCOB U SIBJICHUM;

3) MO03HABATENbHOM, NH()OPMAITMOHHONW U YUTATEIBCKON KYJIbTYphI, B TOM
YUCJe HABBIKOB CaMOCTOSITEIbHOM pPabOTHl ¢ yYEOHBIMHM TEKCTaMH, CIPaABOYHOM
JUTEPATypOH, JOCTYITHBIMH TEXHHYSCKUMH  CPEJCTBAaMH  HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

4) WHTEpeca K 00yUeHHUI0 U TTO3HAHUIO, JTH0003HATEIHHOCTH, TOTOBHOCTH U
CITOCOOHOCTH K caM000pa30BaHUIO, MIPOCKTHON U MCCIIEI0BATEIHCKON IESITEILHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBJIEHHOCTH U YPOBHS 00yUYEHHUS B TAJIbHEHIIIEM;

Dopmuposanusi  Kyibmypbl 300p08bs:  OCO3HAHUS IIEHHOCTH  >KU3HHU,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pOBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3
KU3HU, OCO3HAHUS TOCJICICTBUN M HEMPUITUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUS
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QJKOTOJIs, HApPKOTHUKOB, KYypEHHs), HEOOXOJMMOCTH  COONIOACHUS  MPaBUII
0€30MacHOCTH MPHU OOpPALIEHUH C XUMUYECKMMH BEIIECTBAMU B OBITY M peanibHOMN
KU3HU;

Tpyoosoco socnumanus: AHTEpECa K MPAKTUIECKOMY M3YUYEHHIO Mpodeccuii u
Tpy/Jla pa3IMyHOro poja, YBaKEHUE K TPYAY U pe3yibTaTaM TPYAOBOU JEATEIbHOCTH,
B TOM 4YHCJI€ HA OCHOBE NPUMEHEHHUS MPEIMETHBIX 3HAHUI MO XMMHUHU, OCOZHAHHOIO
BbIOOpa HMHIMBUIYATbHOM TPAEKTOPUU MPOJOJDKEHHs] OOpa3oBaHHUs C YUYETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpedHOCTeH; ycnemHod npodeccHoHanbHON  JIEATeTbHOCTH W pa3BUTHUSA
HEO0OXOIUMBIX YMEHMI; TOTOBHOCTb aJIalITUPOBATHCS B PO(EeCcCCHOHATBLHOM cpe/ie;

IKoN02U1ecK020 60CRUMAHUA!

1)  DKOJOTHYECKH IeIeCO00pa3HOro OTHOIICHHUS K MPUPOJIC KAaK UCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUs, MOHUMAHUS LIEHHOCTH 3JI0POBOTO U
O0e3zomacHOro oOpa3a >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K COOCTBEHHOMY
(r3MYECKOMY U ICUXHMYECKOMY 370POBBIO, OCO3HAHUSI IEHHOCTH COOJIIOICHUS IPABHII
0e30IacHOr0 TOBEJICHUSI TpU paboTe ¢ BEUIECTBAMHU, a TakKKe B CHUTYalMsX,
YIPOXKAKOUIUX 310POBBIO U )KU3HU JOJEH;

2) CIIOCOOHOCTH NMPUMEHATH 3HAHUS, MOJTYyYaeMble NMPU U3YYEHUH XUMUU,
JUISL PEIIEHUS 3a/1a4, CBS3AHHBIX C OKPYXKAIOWIEW NPUPOJHOM CPENOW, MOBBIIICHHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHHUSl  TJIOOQJIBHOIO  Xapakrepa
HKOJIOTMYECKUX MPOOJIEM U ITyTEeH UX PEIIeHUs TOCPEACTBOM METOJIOB XUMHUU;

3)  DKOJOrMYecKOro MBIIUICHHS, YMEHHS pPYKOBOJICTBOBATBCS WM B
II03HABATEJIbHOM, KOMMYHUKAaTHUBHOW U COLIMAIBHOM ITPAKTHUKE.

CrnenuajibHbIe THYHOCTHBIE PE3yJIbTAThI:

° YMEHUE COMOCTABIIATH 3PUTENBHBIC BIIEUYATICHUS C YYETOM MOJYyYECHHBIX
3HAHUM 00 OCOOEHHOCTSX CBOETO 3PUTEIBHOTO BOCTIPUATHUS, HAa OCHOBAHHH
c(OPMHUPOBAHHBIX MPEACTABICHUI O MNpeIMeTax M SABJICHUSIX OKpY’Karolen
JIEUCTBUTEIILHOCTH,

° c(hOpMHUPOBAHHOCTh MOTHUBAIMU K OOYYECHHUIO U IIeJICHANPaBICHHOM
MMO3HABATECIbHOMN JIEATCILHOCTH;
° CIIOCOOHOCTh K OCMBICIEHUIO M AU(depeHnaul KapTUHbl MUpa, €€

BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHu3auu.

MeTanpeaMeTHbIe pe3yJbTAThI

B cocraBe MeranpeaqMETHBIX pE3YyJbTATOB BBIACISIOT 3HAYUMBIE IS
(dbopMHUpOBaHUST MUPOBO33pPEHHUs OOIIEHAYYHbIE MOHATUS (3aKOH, TCOPHS, MPUHIIUII,
runoresa, Gpakt, CuCTeMa, MPoIecC, SKCIEPUMEHT U JIp.), KOTOPbIE UCIIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPeIMeTax 1 MO3BOJISIIOT HA OCHOBE 3HAHUMN M3 TUX
peaMeToB (pOpMUPOBAThH MPEACTABICHUE O IEJIOCTHON HAYYHOW KapTUHE MHUpaA, H
YHUBEpCaJIbHbIE  y4eOHble JeMCTBUS  (TO3HABATEIbHBIE, KOMMYHHUKATHBHBIE,
peryJIITUBHBIE), KOTOpble oOecreyuBalOT  (POpPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSATENIbHOMY IJITAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHON A TENbHOCTH.

MertanpenMeTHble pe3yiabTaThl OCBOCHHS Y4YEOHOTO MpeaMeTra «XHUMUS)
OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU TO3HABATEIbHBIMU JIEUCTBUSAMH, B TOM
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qucie:

baszoevimu nocuueckumu oelicmeuamu:

1)  yMeHueM UCIOJIB30BaTh MPUEMBI JIOTHIECKOTO MBIIIUICHUS ITPH OCBOCHUU
3HAHWI: pPAaCKpbIBATh CMBICI XMMHUYECKHX MOHSATHUH (BBIIEIATh UX XapaKTEpHbIC
MPU3HAKH, YCTAHABJIMBATh B3aWMOCBSI3b C JAPYIMMH MOHSATUSMH), HCIIOIb30BAThH
MOHATUS Ui OOBSICHEHUS OTAENBHBIX (PAKTOB U SIBICHHI; BHIOMPATh OCHOBAHUS U
KpUTEpUU JUIS KJIacCU(UKAIMM XUMHUYECKHX BEIIECTB U XHMHYECKUX PEaKIIMIA;
YCTaHABIMBATh IPUUYMHHO-CIEACTBEHHBIE CBS3M MEXIYy OOBEKTAMH HU3YUEHUS;
CTPOUTH JIOTUYECKUE PACCYKJEHUS (MHIyKTUBHBIE, NEAYKTHUBHBIC, [10 AHAJIOTHUH);
JIeJ1aTh BBIBOJIbI U 3aKJIFOUEHUS;

2)  yMEHHEM NpPUMEHATh B TPOIECCE MO3HAHUS TOHATUS (TPEIMETHBIC U
METaNpeAMETHbBIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HUCIIOJIb3YEMbIE B XUMMH,
npeoOpazoBbIBaTh UIMPOKO MPUMEHSIEMBIE B XMMHUH MOJEIbHBIE MPEICTaBICHUS —
XUMUYECKUH 3HAK (CMMBOJ DJIEMEHTa), XUMHUYecKkas (opMyiaa W ypaBHEHHUE
XUMUYECKON peaklMy — IPU PELIEHUU Y4eOHO-TIO3HABATENbHBIX 33a4; C YYETOM
TUX MOJIENBHBIX MPEICTABICHUN BBIABIATH U XapaKTEPHU30BaTh CYILIECTBEHHBIC
MPU3HAKU U3YYAEMBIX O0BEKTOB — XMMHYECKUX BEUIECTB U XMMUYECKHX PEaKIIMIi;
BBISIBJIATH O0ILIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEACTBEHHBIE CBSI3U U IPOTUBOPEUHS
B M3YYaeMbIX IpoOLEccax M ABJICHUSX; MpeajiaraTb KpUTEPUU JJI BBISBICHUS 3THX
3aKOHOMEPHOCTE M MPOTUBOPEUUI; CAMOCTOATEIBHO BBIOMPATH CIOCOO pEeIIEHUs
yueOHOM 3aauM (CpaBHUBATh HECKOJBKO BApUAHTOB PELICHUs, BHIOMpATh Hanbosee
HNOJIXOJAIINM ¢ yUETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB);

basosvimu uccnedosamenvckumu oeucmeusmu:

1)  yMeHHMEM WCIONB30BaTh IMOCTABICHHBIE BONPOCHI B  KadyeCTBE
MHCTPYMEHTA MO3HAHMS, @ TAK)XKE B KAYECTBE OCHOBBI JIJIs1 (JOPMHUPOBAHUS TUIIOTE3BI
10 MPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

2)  HpHOOpETeHHE OIBITA TI0 TUIAHUPOBAHHIO, OPTAHU3AIUU U MTPOBEACHUIO
YYEHUYECKUX OJKCIIEPUMEHTOB: yMEHHE HaOmoJaTh 3a XOJOM Ipollecca,
CaMOCTOSATENIbHO TPOTHO3UPOBATh €ro pe3yJbTar, (popmyimpoBaTh 0000HIEHUS U
BBIBOJIbI IO pE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEAOBAHUS, COCTABIATh OTUET O
MpoJieJIaHHOM padoTe;

Pabomoii ¢ ungpopmayueti:

1) YMEHHUEM BBIOMPATh, AaHATU3UPOBATH U HHTEPIIPETUPOBATH HHPOPMALIHIO
pa3IMyYHBIX BUJIOB U (POPM MpPENCTaBICHMS, MOIYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB
(Hay4YHO-TIOMYJIIpHAs JIUTEepaTypa XMMHUECKOTO COJIep KaHMsI, CIIPAaBOYHbIE TTOCOOUS,
pecypcbl HTepHETa); KpUTUUECKH OLIEHWBATh NMPOTUBOPEUMBYIO U HEJOCTOBEPHYIO
uH(dOpMaITHIO;

2)  yMeEHHEM MPHMEHSTh PA3JIUYHBbIE METOJbl M 3ampOChl MPHU TIOUCKE U
ot6ope nH(pOPMALIMU U COOTBETCTBYIOLIUX JTAHHBIX, HEOOXOAUMBIX JJIsl BHIITOJIHEHUS
y4eOHbIX M TO3HABATEJbHBIX 3a]lad ONPEACNIEHHOIO THUIIA; MPUOOPETEHUE OMbITa B
0o0JlaCTH  MCHOJB30BAHMS ~ MHPOPMALKMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHUE KYJBTYpOH aKTHBHOI'O HCIIOIb30BAHUS PA3UYHBIX MOUCKOBBIX CUCTEM;
CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hOpMy TpencTaBiieHus UHGOpMAIUU U
WJUTIOCTPUPOBATH PEIIAEMbI€ 33/1a4l HECIIOKHBIMU CXEMaMH, IMarpaMMaMu, IpyruMu
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dhopmamu rpadUKy ¥ UX KOMOUHAITUSIMH;

3) yMeHHEeM HCIIOJIb30BaTh W AHAIM3HPOBATH B Tpolecce Y4eOHOUW W
MCCIIEIOBATENbCKON JCSITEbHOCTH WH(OPMALMIO O BIUSHUM TPOMBIIUICHHOCTH,
CEJIbCKOTO XO35IIICTBAa U TPAHCTIOPTA HA COCTOSIHUE OKPYXKAIOUIEH MPUPOIHON CPEIbL;

Yuueepcanonvimu KOMMYHUKAMUBHBIMU OCUCTNBUAMU:

1) YMEHHEM 3aJ1aBaTh BOMPOCHI (B XOJ€ JUAJIOTa W/WUIU JUCKYCCHH) IO
CYILIECTBY OOCYXHAaeMoi TeMbl, (POpMyIHpPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

2) OpUOOpEeTeHHEe  ONbITa  MPE3EHTAlMU  PEe3yJIbTaTOB  BBIMOJHEHUS
XUMHUYECKOTO JKCIepuMeHTa (J1abopaTOpHOro OmbITa, JabOpaTOpHOM paboThl 1O
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

3)  3aMHTEPECOBAHHOCTH B COBMECTHOMW CO CBEPCTHUKAMH TIO3HABATEIILHOM U
UCCJIeI0BATENHCKON EATETLHOCTH MPU PEIICHUH BO3HUKAIOIUX MPOOJIeM Ha OCHOBE
y4éTa 00X UHTEPECOB U COTJIACOBAHUS MO3UIUN (00CYXAeHUSI, 0OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBI», KOOPAMHALIMS COBMECTHBIX JCWCTBUIA, OMpEICICHNE
KPUTEPUEB IO OI[EHKE KaYyeCTBa BBHIIIOJHEHHOU paboTHI U 1Ip.);

Yuusepcanonuvimu pe2ynamusnvimu 0eucmeusmu.:

1)  yMeHHWEeM  CcaMOCTOSITEIbHO  ONpEACNATh  LEMH  JACATEIBHOCTH,
IUTAHUPOBAaTh,  OCYIIECTBISATh, KOHTPOJUPOBATH W  TpU  HEOOXOIUMOCTU
KOPPEKTUPOBATh CBOIO JEATEIBHOCTh, BbIOMpATh Hanbosee 3(pPeKTUBHbIE CIIOCOOBI
pelieHnss y4yeOHbIX W IO03HABaTEJIbHBIX 3aJlad, CaMOCTOSITENIbHO COCTaBJIATh WIIH
KOPPEKTUPOBATh NPEUIOKEHHBIN aJrOpUTM JIEUCTBUIN NMPHU BHIIOJHEHUH 33JaHUI C
y4€TOM TIOJY4YEHHUs HOBBIX 3HAaHUH 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX MU
peaxkuusx; OEHUBAaTh COOTBETCTBHE MOJIyUEHHOTO pe3yibTaTa 3asBICHHON LIEH;

2)  yMEHHEM HCIOJb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, pe/iaracMbic B
YCIJIOBUH 33JIaHUM.

CrnenunanbHble MeTanpeAMeTHbIE Pe3YJIbTAThI:

° YMEHHUE HCIOJIb30BaTh COXPAHHBIE aHAIM3ATOPbl B PaA3JIMYHBIX BUIAX
nesTenbHOCTH (yueOHO-TI03HABATEIbHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

° MPUMEHATh  3PUTEIBHO-OCA3aTENbHBIA  CcIOCOO  O0CienoBaHUud U
BOCTIPUATHS;

° YMEHHE TI0JIb30BAThCS COBPEMEHHBIMH CPEICTBAMU KOMMYHHKAIIHH,
TU(IOTEXHUYECKUMU CPEICTBAMHU, IPUMEHSAEMBIMU B Y4€OHOM IPOLIECCE;

° yMEHHE IUITAHUPOBATh NPEIMETHO-NIPAKTUUECKHE AEUCTBUS C YUYETOM
MMEIOILET0Cs 3pUTENBHOIO TMAarHo3a B COOTBETCTBHUHM C ITOCTABIECHHOM 3a1a4ei;

° yMEHHE NPOSIBIATh B KOMMYHUKAaTUBHOM J€ATEIbHOCTH, aJCKBAaTHBIE
CUTYaIlNH, HeBepOaabHbIe (POPMBI OOIIICHHUS;

° YMEHHE BECTHU CaMOCTOSITENbHBIN MOUCK HH(OpMaIUY;

° CIIOCOOHOCTh K  MpeoOpa30BaHUIO, COXPAHCHHI0 U  Tepenaye
uH(pOpPMaIINH, TTOTYYCHHON B pe3yIbTaTe YTCHHSI WU ayJUPOBAHUS;

° CIIOCOOHOCTh yYacCTBOBAaTh B PEUYEBOM OOIICHUHU, COOJIO/Ias HOPMBI
pPEYEeBOro 3TUKETA, aIEKBATHO UCIOJIb30BATh KECThl 1 MUMUKY;

° CIIOCOOHOCTh OLIEHMBAaTh CBOIO PE€Yb C TOYKH 3PEHUSl €€ COAEpKaHusi,

A3BIKOBOT0 O(POPMIICHHUS;
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o YMCHHUC HAXOJUTL TI'paMMATHYCCKHUC W PCUCBLIC OIHI/I6KI/I, HCA0YCTHI,
HUCIPABIIATH UX,

® YMCHHC IIJIaHUPOBATh, KOHTPOJMUPOBATH U OLICHUBATDb y‘-Ie6HI>Ie HCﬁCTBHH
C y4d€TOM, MMCHOHICTOCA 3PUTCIBbHOIO0 AWArHo3a B COOTBCTCTBUU C MMOCTaBJICHHOU
33I[21‘-I€I>i " YCJIOBHUsIMU €€ pCajin3aliuu.

IIpeaMeTHBbIE pe3yabTaThl
9 kJ1acc

o pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSTHI: aTOM, MOJEKYJA,
XUMHUYECKUI JIEMEHT, IPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH (OJTHOPOAHAS U
HEOJIHOPOJIHAs), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAs M MOJEKYJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi JOJiI XUMHYECKOIO 3Je-
MEHTa B COCJIMHEHHH, MOJIAPHBIM OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb,
ANEKTPOOTPHULIATEILHOCTD, CTENEHb OKUCJIEHHMS,  XHMHYECKass  peakuus,
KJIacCu(PUKalUs peakiuil: peakuud COEAUHEHUs, PEaKLHUH Pa3JI0KEHUs, peakluuu
3aMEIIEeHHs], peakuuu o0- MEHa, SK30- U DHIOTEPMHYECKHE PEAKIMH; TEIJIOBOU
s eKT peakiuu; aIpo aToMa, FIEKTPOHHBIN CJIOM aTOMa, aTOMHast OpOUTAIIb, PAIUyC
aToMa, XMMHUYECKas CBs3b, MOJISIPHAs U HEMOJSIPHAs KOBAJEHTHAsl CBS3b, MOHHAs
CBA3b, HMOH, KAaTHOH, AHWOH, pacTBOP, MaccoBas J0Jds BeulecTBa (IMPOLIEHTHAs
KOHLIEHTpaIus) B pacTBOPE;

o WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHITHH (CM. II.
1) ¥ IpUMEHSTH ATU MOHSTHS TIPY OMTMCAHUU BEIIECTB U UX MPEBPAIICHUI;

o UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBjieHHs (opmyi
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIUN;

o OTIpEENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHECHUSX;
CTETeHb OKHCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAIEKHOCTD BEILIECTB
K OIpeAeIEHHOMY KJacCy CO€AUHEHUN 1o QopMynam; BUI XHUMHYECKOW CBS3U
(KoBaJIeHTHas! M MIOHHAs) B HEOPTraHUYECKUX COCANHEHUSX;

o packpeiBath cMbici Ilepuoamueckoro 3akona [I. WM. Mennaeneesa:
JE€MOHCTPUPOBATh MOHUMAaHHUE MEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX
AJIEMEHTOB OT MX M0J10KeHus B [leprnonyueckoit cucreMe; 3aKOHOB COXPAHEHHSI MACChI
BEILIECTB, MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YU€HHUs, 3aKOHa ABOTaJipo;
ONMMCHIBATH U XapaKTepu3oBaTh TabMMuHyr0 Qopmy llepuoguueckoil cucTemsl
XUMUYECKUX DJIEMEHTOB: pasziinyaTh TMOHATHS «TJaBHas moArpymnma (A-rpymma)» u
«mobounas noarpymnmna (b-rpynma)», Mameie W OoJblIME MEPUOMBI; COOTHOCHUTH
0003HauYeHHUs, KOTOpble UMeroTCsl B Tabuie «llepuonnyeckas cucreMa XUMHUYECKUX
aneMeHTOB /. 1. MenaeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsi sjapa, oOlliee YHUCIO 3JIEKTPOHOB U
pacupesiesieHue uX Mo AIEKTPOHHBIM CIIOSIM);

o KJ1acCU(DUIIMPOBATH XUMUYECKUE IIEMEHTbI; HEOPraHUYECKHE BELIECTBA;
XUMHUYECKUE PeaklMu (10 YUCIY U COCTAaBYy YYacTBYIOUIMX B PEaKUMU BEIIECTB, IO
TeraoBoMy 3hPexTy);

o XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMHYECKUE CBOMCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YpaBHEHU I
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COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ;

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

o BBIYMCIISITH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJSIPHYIHO MAaccChl

BEIIECTB; MAacCOBYIO JOJK0 XUMHUYECKOro 3JIeMEHTa MO (opMyJie COeIUHEHMUS;
MacCOBYIO JIOJII0 BELIECTBA B pPacTBOpE; MPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHUYECKOHN peaKlny;

o IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTENBHON JESATEIBHOCTH —
aHaJIu3 W CHUHTE3, CPaBHEHHE, OOOOIIEHHME, CHCTEMAaTU3alMIO, KIACCU(PUKALHUIO,
BBISIBJICHUE NIPUYUHHO-CJICACTBEHHBIX CBSI3€ — JJI1 M3Y4YEHUs CBOWCTB BEILECTB U

XUMUYECKUX PEeaKIui; €CTeCTBEHHO-HAyYHbIC METOJbl MO3HAHUS — HAOIOJCHHUE,
U3MEpEeHUe, MOCIMPOBAHUE, IKCIIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );
° CIEOBATh MpABWJIAM  TOJB30BAHHUS ~ XHMHUYECKOM TMOCYIOM W

1abopaTopHbIM 000pyAOBaHMEM, a TaKXKe MpaBuiaM OOpallleHHs C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKILHMSMH 110 BBHITIOTHEHHUIO Ta00OPATOPHBIX XUMUYECKUX OIBITOB
M0 TOJYYEHHUIO W COOMpaHUI0 Ta3000pa3HbIX BENIECTB (BOJAOPOJA U KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPEIEIEHHOM MAacCOBOM JIOJEH PaCTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATh M  NPOBOAWTH XHMHUYECKHE JKCIEPUMEHTHI  TIO
pacrlo3HaBaHHUIO PACTBOPOB IIENIOYEH M KHUCIOT C MOMOIIBI0 WHANKATOPOB (JIAKMYC,
beHondTanenH, METUIOPAHK U JIp.).

10 xknace

. pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX IOHATHA: XUMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, HWOH, KAaTHOH, aHHOH, IIPOCTOE BEUIECTBO, CIIOXKHOE
BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIEHUS, XUMAYECKAS
peakiusi, XUMUUYecKasi CBs3b, TEIUIOBON 3((EKT peakunu, MoJib, MOJSPHBIA 00BEM,
PacTBOP; PIAEKTPOJIUTHI, HEIJEKTPOJIUTHI, ITEKTPOIUTHUECKAS JUCCOLIMALIMS, PEAKIIMH
MOHHOTO OOMEHa, KaTaJu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE H
HEOOpaTUMBbIE PeaKlUU, OKHCIUTEIb- HO-BOCCTAHOBUTEIbHBIE PEAKIUU, OKUCIUTEND,
BOCCTAHOBUTEb, OKHUCIEHHE U BOCCTAHOBJIEHUE, AQJJIOTPONUS, aM(pPOTEPHOCTH,
XUMHUYECKas CBS3b (KOBaJEHTHas, WOHHAs, METaUIM4YecKas), KpHUCTaJJIM4yecKas
peméTKa, KOppo3usi METAJIOB, CIUIaBbl; CKOPOCTh XMMHUYECKON peakluu, IpeieabHO
nonyctumas konnentpanus (I11K) Bemectna;

. WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN (CM. II.
1) ¥ IpUMEHATH ATH NOHATHS IPY OIUCAHUU BELIECTB U UX NPEBPALICHUI;

. UCIOJb30BaTh XUMHUYECKYIO CHMBOJHMKY JJIsi COCTaBJICHUS (QOopMys
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

. ONPENENATh BAJEHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB
B COCMHEHUAX Pa3IMYHOrO COCTaBa; MPUHAMJIEKHOCTh BELIECTB K OMpPEIeIEHHOMY
KJIaCCy COENMHEHUM Mo (popMmysiaMm; BUJ XMMHUUYECKOW CBS3M (KOBaJEHTHAasl, HOHHAs,
MeTaJuIMuecKasi) B HEOPraHMYECKUX COCIMHEHHUAX; 3apsiji HMOHAa [0 XMMHYECKOU
(dbopmyie; XxapakTep cpelibl B BOJHBIX PaCTBOPAaX HEOPraHUYECKUX COCAMHEHUH, THUII
KPUCTAJIIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;
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. packpbiBath cmbich [leproamueckoro 3akoHa JI. M. MenneneeBa u
J€MOHCTPUPOBATh €ro MOHUMAaHHE: OMHCHIBATh U XapaKTepHU30BaTh TAOIMYHYIO
dbopmy I[leprognueckoit CHUCTEMBI XHMUYECKHUX DJIEMEHTOB: pa3inyaTh MOHATHUS
«rnaBHasg noarpynmna (A-rpymnmna)» u «nodounas noarpynna (b-rpymnma)», mansie u
00JIbIIIKE TIEPUOJIBI; COOTHOCUTH 0003HAUEHUS, KOTOPhIE UMEIOTCS B IEPUOINUECKOMN
Ta0JIMIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS ATOMOB XUMUYECKUX 3JIEMEHTOB
(cocraB m 3apsa sAapa, oOIee YWCIO BIIEKTPOHOB M pacHpesesieHue HX IO
AJIEKTPOHHBIM CJIOIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB
AJIEMEHTOB U UX COCAMHEHUM B MpeJerax MaJIbIX IEPUOJAOB U IJIaBHBIX MO/ - TPYIII C
y4E€TOM CTPOEHHUS UX aTOMOB;

. KJIacCU(UIIMPOBATH XMMUYECKUE IJIEMEHThI; HEOPTraHUYECKUE BEIIECTRA;
XUMHUYECKHE peakluu (10 YUCIy U COCTAaBY yYaCTBYIOUIMX B PEAKIIMU BEILIECTB, IO
Ter10BoMY 3((EKTy, 10 UBMEHEHUIO CTENEHEW OKUCIEHHUSI XUMUUECKHUX AJIEMEHTOB);

. XapaKkTepru30BaTh (OMUCHIBATH) OOIIME M CHEUUPUUECKHE XUMUUYECKUE
CBOMCTBAa NPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKJIas OMNMCAHUE MpPUMEpaMu
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

. COCTABJISITh YPABHEHUS SJEKTPOJIUTUYECKOM JIUCCOLUMALMU KHUCIOT,
IIEJI0YE M COJIEW; MOJHBIE U COKPAIEHHbIE YPABHEHHS PEAKIUH MOHHOTO OOMEHA;
YpaBHEHUS PeaKUnid, MOTBEPHKAAIOIINX CYIIECTBOBAHNE N'€HETUYECKOM CBS3H MEKTY
BEILECTBAMH PA3JIMYHBIX KIJIACCOB;

. pPacKpbIBaTh CYIIHOCTb OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHCca 3TUX peaKLui;

. IPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX ITPEBPAILCHUN B PA3JINYHBIX YCIOBHUSX;

. BBIUHCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYO M MOJISIPHYIO MAacChl
BEILIECTB; MAacCOBYIO JIOJI0 XHMHUYECKOTO 3JIeMEHTa Mo (opMmyJie COEAMHEHUS;
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOAMTH PACUETHI IO YpPABHEHUIO
XUMHYECKOMN pPEAKLINH;

. CIeAOBaTh  IPAaBWIAM  TOJIb30BAHHUS  XMUMHUYECKOW IOCYAOM H
71a00paTOPHBIM 000PY/IOBAaHUEM, a TaKXe IMpaBujaM OOpallleHusi ¢ BEUIECTBAMHU B
COOTBETCTBUM C UHCTPYKUHUSMHU IO BBITIOJHEHHUIO JTA00OPATOPHBIX XUMUYECKHUX ONBITOB
IO MOJIYYEHUIO U COOMPAHMIO ra3000pa3HbIX BEMIECTB (AMMHAKA U YTIIEKUCIIOTO rasa);

. MPOBOJIUTh  PEaKUWH, MOATBEPKAAIOLUIME KAYECTBEHHBIM  COCTaB
pa3IMyYHBIX BELIECTB: PAcCHO3HABaTh ONBITHBIM IMYyTEM XJIOPHUI- OpOMHI-, HOIMI-,
kapOonat-, (ocdar-, cunukar-, cynbdar-, THIAPOKCUA-UOHBI, KATUOHBl aMMOHUS U
MOHBI U3yYEHHBIX METAJNIOB, IPUCYTCTBYIOIIME B BOJHBIX paCTBOpPaX HEOPraHUYECKUX
BEILECTB;

. IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON JEATEIbHOCTH —
aHaJlu3 U CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMATH3aIUIO, BBISIBIICHUE TPUUNHHO-
CJIEICTBEHHBIX CBA3EH — JJIsl U3yUYEHHs] CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIUN;
€CTECTBEHHO-HAy4YHblE ~ METOJbl  TMO3HAHUS —  HaAONIOJICHWE, H3MEpEHHUE,
MOJEJIUPOBAHUE, SKCIEPUMEHT (peaibHbIA U MBICIICHHBIN).

CneumnasnbHble pe3yabTaThbl:

. BJIaJICHUE NIPABWIIAMHU 3anucu (OPMYJ U CIEIMAIbHBIX 3HAKOB;
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. BJIaJICHUE TEXHUKOU MpeoOpa3oBaHus POPMYII U BBIPAKEHUI;

o BIIQJICHUE 3PUTEIHHO-OCA3ATEIBHBIM CIIOCOOOM  OOCIeOBaHUS W
BOCIIPHUSTHUS I[BETHBIX WM YEPHO-OENBIX (KOHTPACTHBIX) pelbeHBIX M300paKeHHMA
(wnTrocTparuii, TabIuil, CXeM, MaKETOB, YePTEKHBIX PUCYHKOB, TPa(UKOB U T.11.).
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TEMATHYECKOE IINTAHUPOBAHME 110 TIPEIMETY «XUMMUSD»
Bcero 136 4., u3 HUX 7 4. — pe3epBHOE Bpems

9 Kiacce

(2 4. B HereJ110, BCEro 68 4., u3 HUX 3 4. — pe3epBHOE BpeMsi)

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

OcHoBHOE coJiep:KaHue

OcHoBHBIE BUbI 1eITEJIbHOCTH 00y4AKOIUXCSHA

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

TUTAHUPOBATh U MTPOBOAUTH XUMUYECKHI SKCTIEPUMEHT
M0 M3YYCHUIO W OINHUCAaHUIO0 (PU3MYECKHX CBOICTB
BEIIECTB, CIIOCOOOB pa3/Ie/IeHUsI CMECEHl BEIlEeCTB;
IPUMEHATh €CTECTBEHHO-HAYy4YHbIE METOJIbl MO3HAHMS
(B ToM uyucie HaOMOJEHHE, MOJEIMPOBAHUE,
HKCIIEPUMEHT) U OCHOBHBIE OIEPALMHA 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 BELIECTB U XUMHUUECKUX PEAKIIHA;
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;

OTIPENEIATh MPU3HAKA XUMHUYECKUX PEAKIIHH, YCIOBHS
UX MMPOTCKAHUS;

OOBSCHITh CYIIHOCTh (HU3UYECKUX U XUMHUYICCKUX
SIBJICHUA C TOYKH 3pPEHHUSI aTOMHO-MOJIEKYJISIPHOIO
YUCHUS;

KJIacCU(UIIMPOBATH XUMHUUECKHE PEAKINU (110 YUCITY U
COCTaBy pearupyromux 1 00pa3yroxcs BEIecTB);
COCTaBIATh  (OPMYJBI  OMHAPHBIX  BEHIECTB  IIO
BAJICHTHOCTH W  OMNpPEACNATh  BaJCHTHOCTh  IIO
dbopmyIiaMm BEIIECTB;

paccTaBisiTh  KOI(PUIIUEHTHI B
XAMUYECKUX PEAKIINM;

clefoBaTh MpaBUaM MOJIb30BAHUSI XUMHUUYECKOM
MOCY/I0M U J1abOpaTOPHBIM OOOPYIOBAaHUEM, & TAKXKE
npaBuUjiaM OOpaIlleHHs] ¢ BEIIeCTBAMU B COOTBETCTBUU
C HUHCTPYKIMSIMA MO BBIMOJHEHHUIO J1TA00paTOPHBIX
XUMHUYCCKUX OITBITOB;

WCITIOJIB30BATh TMPH BHITIOJIHECHUH YUY€OHBIX 3a/IJaHUI U B
MPOIIECCE UCCTEAO0BATEIBCKOU IESITENLHOCTH

YPaBHEHUAX

23




® MAacCOBOM JOJM XUMHYECKOIO 3JIEMEHTa IO
dbopmyIie coeTuHEHus.

® Hay4YHO-NOIYJISIPHYIO

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

BBICTpanMBaTh Pa3BEPHYTHIC NHCHBMEHHBIE W YCTHBIC
OTBETHI C ONOPOW Ha MHPOPMALUIO U3 YYCOHHKA U
CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO HCIOJIb30BAThH
V3YYEHHBIN MMOHSATUMNHBIN armapaT 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 xkucimopoga. CrHocoObl MOIyYEHUS
KHUCIIOpoZa B JIA0OpPATOPUU U MPOMBIILIEHHOCTH.

Kpyrosopor kucinopoga B mnpupome. O30H —
aJUIOTpOITHAsA MOAUUKAIIIS KACIOpO/a.

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

SHJOTEPMUYECKHUE peaknu. TOIINBO: Yyrojib U METaH.
3arps3HeHHEe BO3AyXa, YCWIEHHUE MapHUKOBOIO
s dekTa, pa3pyleHre 030HOBOTO CIOS.

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

KommuectBo BemiectBa. Monb. MossgpHasi Macca.
3akoH ABorajipo.

MonspHbiii 00bEM Ta30B. Pacu€Thbl 10 XUMHUECKUM
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.
Xumuyeckne cBorcrBa Bonabl. OcHoBaHus. 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(pOTEepHbIE) 17§
HECO0JIe00pa3yrouIue. Howmenknatypa OKCH/JIOB
(MexayHapoaHass M TpUBUANIbHAs). DU3NUECKUE W
XMMHUYECKUE CBOMCTBA OKCHUIOB. [lomydenue okcuaos.

OcHoBanus. Kiaccuduxanysi OCHOBaHUMU: 1MIET0YN
U HepacTBOpuMble  ocHOBaHMs. HomeHkiarypa
OCHOBaHMUM  (MEXAyHApoJaHas W  TpPUBHAIIbHAsA).
®u3nyecKkne M XUMHUYECKHE CBOWCTBA OCHOBAHMM.
[Tosyyenne oCHOBaHUM.

Kucnotsl. Knaccuduxarus KHUCJIOT.
Homenknatypa ~ KuCHOT (MexTyHapoHas u
TpuBUaiIbHas). PU3NUECKHE U XUMUYECKHE CBOWMCTBA
kucnot. Psg aktuBnoctr metaioB H. H. bekerona. [1o
JyYEHUE 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 COJIEpKaHUsI KHUCIOpOJAa B BO3IYXE;
noJiyueHue, coOupaHue, pacro3HaBaHUE M H3YUYCHHE
CBOMCTB KHCJIOpOJa; HAOJIOACHUE B3aUMOJCHCTBHUS
BEIIIECTB C KUCJIOPOJOM U YCIIOBHSI BOSHUKHOBEHUS U
IpeKpalieHusl TopeHus (Mmokapa); O3HAKOMJICHHE C
oOpa3liaMd OKCHJIOB M ONHCAaHWE WX CBOMCTB;
MmoJfydeHue, coOnpanue, pacrno3HaBaHUE M U3YUCHUE

CBOMCTB BojiopoAa (FOpeHHE); B3auMOJCHCTBHE
Bojopoga ¢  okcumom  Mmenu(Il)  (Bo3mokHO
WCIOJB30BaHUE  BHUJEOMATEpPHUAOB);  HaOJIOJACHUE
oOpasloB  BEmIECTB  KOJWYECTBOM |  MOJIb;
HcclieIOBaHUE OCOOCHHOCTEN PacTBOPEHUS BEILIECTB C
pasTUIHON PacTBOPUMOCTHIO; IIPUTOTOBJICHHE
pacTBOPOB €  ONPENEIEHHOW MAacCOBOM  JIOJIEH

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

UCIIOJIb30BAaHUE  BHUACOMATEPHUANIOB); OMNpPEIEIICHHE
pacTBOPOB  KHUCJIOT W WIEJOYEed 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,  KUCJIOT C  METaUlaMH,  peakiui
HENTpanu3anuuy, NOJIy4eHHE HEPacCTBOPUMBIX
OCHOBAHMI, BBITECHEHUE OJHOIO METAaJlIa APYTHMM 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
OYMCTKHU BOJIBI OT IPUMECEN, MEPHI 110 OXPAHE BOJ OT
3arpsA3HEHUS;

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

clenoBath MpaBWwiaM  0Oe3omacHoil  paboThl B
nabopaTopuM  MpPU  UCIOJIB30BAHUU  XUMHUYECKON
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 [0 MEXKIyHApOJHOU
HOMEHKJIATYpE;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB HA OCHOBE OOIIUX
XUMUYECKUX CBOMCTB H3YUYEHHBIX KJIACCOB/TPYIII
BEILIECTB, K KOTOPBIM OHU OTHOCSITCS;

COCTaBJIATb MOJIEKYJIIDHBIE YpPaBHEHUS PEaKIUid,
WUTIOCTPUPYIOIINX XUMHUYECKHE CBOWCTBA U CIIOCOOBI
MOJIyYeHHUs] BEIECTB HW3YUYEHHBIX KJIAcCOB/TpymMH, a
TaK)Ke MOATBEPKIAIOIINX ITEHETUYECKYIO B3aUMOCBS3b
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 MaTEpUAIIbl, pecypchl ceTh « UHTepHeT;
BBICTpanMBaTh Pa3BEPHYTHIC MUCHMEHHBIE M YCTHBIC
OTBETHl C ONOpPONl Ha WHGOPMAIMIO U3 YYEeOHUKA 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 CMBICI IICPHUOIUICCKOI'O 3aKOHA,
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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). DJIEMEHTBI, KOTOPHIE
o0pa3yroT aMpOTepHbIE OKCUJIBI U TUIPOKCHUJIBI.

Ilepuonnueckuit 3akoH. Ilepronnyeckas cucrema
xumudeckux  anemeHroB  JI. M.  Menneneesa.
Kopotkonepuognass u JiIMHHONEpUOAHAS (POPMBI
[Tepuoauyeckoil cucTeMbl XUMUYECKUX 3J1EMEHTOB [1.
N. Menneneesa. Ilepuonst n rpynnsl. OuU3nyecKui
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. Menneneena.
XapakTepucTUKa XUMHUYECKOIO 3JJIEMEHTA IO €ro
nonoxennro B llepuomnueckon cucreme . U
Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHHsI paJhyca aTOMOB
XUMHUYECKUX  DJIEMEHTOB, METATMYECKUX U
HEMETAJUIMYECKUX CBOMCTB II0 TPyNIlaM U IEPUOJAM.
3nauenue [lepnoanueckoro 3akona u [lepunoanueckoit
CHUCTEMBI XUMUYECKUX 3JIEMEHTOB JIJIS Pa3BUTHUSI HAYKHU
n unpaktukd. Jl. W. MenneneeB — yu€HblI U
rpa)KJaHVH.

Xumudeckas cBs3b. KoBaneHTHas (TmosisipHas u

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

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;

YCTaHABJIMBATh CBA3b MEXKY MOJOKEHUEM 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
AJIEMEHTOB M UX COCIUHEHMI MO IpyIaM 1 nepuojiam
[Teprnoanyeckoi 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
MOCYJIbI U 000PYI0BaHUS;

BBICTpauBaTh Pa3BEPHYTHIE NUCHMEHHBIE U YCTHbBIC
OTBETHl C OMOpPOM Ha WHGOPMAIMIO U3 Y4YEeOHHKA WU
CIIPAaBOYHBIX MaTEpHaJOB, TPaMOTHO HCIOJIb30BAThH
V3YYEHHBIN MMOHATUIHBIN anmnapaT Kypca XUMUU;
pPacKpbIBaTh CMBICI U3y4ae€MbIX MOHITHUH;

OTIPENICIISITh BUJl XUMUUYECKOUN CBS3U B COSUHCHUM;
ONpENeNsITh  CTENEeHb  OKUCIEHUS  XUMHYECKOIO
areMeHTa 1o (GopmyJie ero COeTMHECHHUS,

ONpPENEIISITh 3JIEMEHT (BEUIECTBO) — OKHUCIUTENb H
9JIEMEHT (BEIIEeCTBO) — BOCCTAHOBUTED;

28




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, peakiuu pa3aoKeHUsl, COCAMHEHMS).

OOBACHATH  CYIIHOCTB
BOCCTaHOBJICHMUS;
COCTaBJIAITh JJIEKTPOHHBIA OamaHc ¢ y4y€TOM 4Yucia
OTJIaHHBIX U IIPUHATHIX IEKTPOHOB;
COCTaBJIATh ypaBHEHHUE
BOCCTAaHOBUTEIBHOU PEAKIINY;
UCIOJB30BaTh IPHU BBINOJIHEHUM YYEOHBIX 3aJaHUN
TEKCTHl  y4eOHHKa, CIpPaBOYHBIE  MaTepHUabl
(MeproANYECKYI0 CUCTEMY XUMHUYECKUX 3JIEMEHTOB /[I;
H; MenneneeBa, TabmuIly pacTBOPUMOCTU KHUCIIOT,
OCHOBAaHHM M COJIEM B BOJE, DIIEKTPOXUMHUYECKUN PAJL
HaIpsHKEHUI METAIIOB)

UCIIOJI30BATh MTPH BBINIOJHEHUU Y4€OHBIX 3aJaHUM U B
IIPOLIECCE MCCIEA0BATENBCKON AEATEIIBHOCTH HAY4YHO-
NOMYJISIPHYIO JINTEPATYpy XUMHUYECKOTO COJEPIKAHMS,
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

OcHoOBHOE coaep:xaHue

OcHoOBHBIE BU/bI 1eITEJIbHOCTH 00y4AKOIUXCH

29




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 HEOOPATHUMBIX XUMHUYECKUX PEAKIUIX.
[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 PEMIETKU BEIIECTBA;
MMPOTHO3UPOBATH CBOKMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX CTPOECHHUS;

pAaCKpbIBaTh CMBICI M3Yy4YaeMbIX MOHATHHA U
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 MTPEBPAIICHUN B pA3JIMYHBIX YCIOBUSX;
ONPENETATH OKUCIUTENDL U BocCcTaHOBUTENb 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 HEIEKTPOJIUThl. KaTHOHBI, aHUOHBI.
MexaHn3M qUCCOIMALMK BEUIECTB C PA3JIMYHBIMUA BUIAMU
xuMuueckou cBia3n. Crenenns auccormanuu. CHIBLHBIE U
cia0ble 3JIEKTPOJIUTHI.

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

WOHHBIE ypaBHEHMs peakuuid. CBOWCTBAa  KHUCIHOT,
OCHOBaHMM U CcoOJied B CBETEe MPEACTABICHUNH 00
AJIEKTPOJIUTUYECKOM JINCCOITMAITNH. KauecTBeHHBIC

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

XUMHYECKHUH IKCIIEPUMEHT: 03HAKOMJIEHHUE C MOJEIISIMU
KPUCTANTMYECKUX PELIETOK HEOPTaHUYECKUX BEIIECTB —
METaNIOB U HEMETaUIoB (rpadura U anmasa), CI0KHBIX
BEILIECTB (XJIOpUAA HATpUsl); UCCIEAOBAHUE 3aBUCUMOCTHU
CKOPOCTHM  XMMHMYECKOM pPEaKuuu OT BO3IACHCTBUA
Pa3JIMUHbBIX (hakTopoB; UCCIIEIOBAaHNE
AJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB, IMpolecca
JUCCOLIMAIIMM  KUCIIOT, MIeJIo4Yed W coyieid (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB); TIPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKKA  TMPOTEKAHUsS  peakiui
HOHHOTO 0OMeHa (00pa3oBaHME OCaJiKa, BHIACICHHUE Ta3a,
oOpa3oBaHM€  BOJbBI);  ONBITOB, WUTIOCTPUPYIOIINX
MIPUMEPHI  OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN

OOBSCHSTH MIPUYUHBI
BOJHBIX PaCTBOPOB;
COCTaBIIAITh YPAaBHEHUS JUCCOLMAIMU KHCIOT,
IICJIOYEH U COJIeH, TIOJIHBIC

U COKpAILIEHHBbIE MOHHBIE YPABHEHUS XUMHYECKHUX
peakiuii HOHHOTO OOMEHa;

IUIAHUPOBAaTh W  OCYLIECTBIISAITH HAa IPAKTHKE
XUMHUYECKHUE AKCIIEPUMEHTHI, MPOBOJIUTH
HAOMIOICHMS], JeJaTh BBIBOJBI 10 pe3yJbTaTaM
JKCIIEPUMEHTA;

cleloBaTh MpaBwjiaM Oe30MacHOM paboOThl B
7ab0paToOpuM TpPU HMCHOJB30BAaHUM XHMHYECKOU
NOCYJbl U 000PY/I0BAHUS;
MPOU3BOJIUTh  BBIUMCICHUS
YPaBHEHUSIM;

BBICTPanBaTh Pa3BEPHYTHIC TUCbMEHHBIE U YCTHBIC
OTBETHI C OMIOPOM HAa MH(OpPMAIUIO U3 YUYECOHUKA U
CIIPABOYHBIX MATEPHUAIIOB, TPAMOTHO HCIIOJIb30BaTh
V3yYECHHBIN MMOHITUHHBINA anmapar Kypca XuMHH;
MCITIOJIH30BATh MIPH BBIMOJHEHUU YUEOHBIX 3a1aHUM
U B IIPOLECCE MCCIEAOBATEIBCKON AEATEIbHOCTU
HAyYHO-TIOMYJISIPHYIO  JIUTEPATypy XUMHUUECKOTO
COZEP/KAHUSA, CIIPABOYHBIE MATEPHUAIIBI, PECYPCHI
cetn «HTEpHETY.

AIEKTPOIPOBOIHOCTH

10 XUMHUYCCKHUM
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(ropeHue,  peakuu  Pa3JIOKEHUS, COCIMHEHUA);
pacro3HaBaHWE HEOPraHMYECKUX BEMIECTB C MOMOIIBIO
KAUECTBEHHBIX  pEAaKUMd  HAa  HOHBI;  PEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a]1a4.
IIpakTHyeckune padoThI:
Ne 1. Pemenue skcnepuMEHTANIBHBIX 3a]1a4 110 TEME.
Bbruuc/ienus:
® KOJMYECTBAa BENIECTBA, 00hEMA M MacChl PEarcHTOB
WJIU IPOAYKTOB MO YPABHEHUSIM XUMUYECKUX PEAKIINA;
® 110 YPaBHEHUSIM XUMHYECKHUX PEAKIIUH.

Hemeramisl u ux
coenunenus. (35

q.)

OO6miass xapaktepucTuka rajnoreHoB. (OcoOeHHOCTH
CTPOCHHS aTOMOB, XapaKTEepPHBIC CTCTICHU OKHCIICHUS.
Crtpoenue u Gpu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB —
raJIoreHoB. XHMMHYECKHE CBOMCTBA Ha MpUMEpe Xjopa

(B3ammociicTBHE c MeTaJlJIaMH, HEMETAJIJIAMH,
menoyamu).  XyopoBojgopoa.  CoyssHass — KHCIOTA,
XMMHMYECKME  CBOWMCTBA,  IIOJy4Y€HHE, IPHUMEHCHHUE.

JlelicTBue XJiopa W XJOPOBOAOPOJA HAa OPraHU3M
yeJoBeKa. BaxHeWnmme XJIOpUIbl U UX HAXO0XKICHUE B
MIPUPOJIE.

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

Crpoenue u (pusnueckue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIO pojJa U cepbl. AJIOTPOIHBIE MOIUDUKALINU
KUCIIOPOJa U cepbl. XHMHUYECKHME CBOWCTBA CEPBI.
CepoBomopoji, cTpoeHHE, (U3UYECKUE U XUMHYECKUE
cBoricTBa. OKCUIBI CEPbl KAaK MPEACTABUTENN KUCIOTHBIX
okcuyoB. CepHasi KuCIO0Ta, (HU3MYECKHE M XUMHUYECKHE

OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWMCTB HEMETAJJIOB U UX COCIMHEHUU B Ipeeax
MaJIbIX ~ NEPUOJOB M  TJABHBIX  MOJATPYHIl
[Teprnoandeckoil CUCTEMBI XUMHUYECKUX AJIEMEHTOB
C YYETOM CTPOCHHMS 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 TAJIOTEHUA-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
cunenupuyueckre). XUMUYECKUE PEaKIUHU, JIekKallue B
OCHOBE MPOMBIIUIEHHOIO CIoco0a TOJYyYEeHHs] CEepHOM
kucinoTel. [Ipumenenne. Conu  CcepHOM  KUCIOTHI,
KaueCTBEHHAasl peakiusi Ha cyibdar-uoH. Haxoxxnenue
ceppl U €€ COCIUHEHWHM B mOpupone. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpeibl COCAMHEHUSIMU CEpPbI
(KUCIIOTHBIE NOXIH, 3arpsi3HEHUE BO3/lyXa U BOJIOEMOB),
CIOCOOBI €r0 MPEJOTBPALLECHUS.

OO0mast  xapakTEepUCTHKA 3JIEMEHTOB  VA-TpyIHIIbI.
OCco0EHHOCTH CTPOEHHUsI aTOMOB, XapaKTEPHbBIE CTENEHH
OKHUCJIEHHUS.

A3oT, pacnpocTpaHeHuE€ B INpupoje, (pusmyeckue u
XMMHUYECKHE CBoMcTBa. KpyroBopor aszora B mpupoe.
AMMHaK, ero (Qu3MYecKkrue M XUMHUYECKHE CBOMCTBA,
noisiyueHue U npumeHeHue. Coiaum  aMMOHUS, UX
dusnueckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHE.
KauectBenHast peakius Ha HOHBI aMMOHHS. A30THas
KHUCIIOTa, €€ TMoyydeHue, (U3NYECKUe U XUMHUYECKHE
cBOMCTBa (00IIME Kak MpEeACTaBUTENS Kiacca KUCIOT U
cneuuduyeckue). Vcmosib3oBaHWE HHUTPATOB M COJieH
aMMOHHUSI B  KayeCTBE MHHEPAIbHBIX  YIO0OpPEHUH.
XUMHUYECKOE  3arpsi3HEHHE  OKpY’Kaloled  Cpenbl
COCMHEHUSAMHU a30Ta (KUCIOTHBIE IOXKIU, 3arpsi3HCHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).

®docdop, amwrorponHele Moaudukamuu  pocdopa,
bu3udeckue u xumuueckue cBorictBa. Oxeun hochopa(V)
n dochopHas KuUCIIOTa, (PUIHYECKHE M XHUMHYECCKHE
cBoiicTBa, monyuenue. MHWcmonpzoBanue dochaTtoB 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 Gocdopa u ux
coeqMHEHUNM (aMMMaKa, CoJied aMMOHHS, a30THOMU
KHUCIIOTBI, HHUTpaToB, okcuma dochopa(V) wu
dbochopHOlt KHCIOTHL, (QocdaToB), CHOCOOBI HX
MOJIyYEHHUs], MPUMEHEHNE U 3HAYEHUE B MPUPOJIE U
KU3HU YEJIOBEKA;

ONpENeNsITh MOHBl aMMOHHUA M (ocdaT-uOHbI B
pacTBope;

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

OOBSICHATH OOIME 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. KpyroBopot yriepojia B pupo/e.
Okcuapl  yraepoja, HUX (PU3MUYECKHUE U XUMHUYECKHUE
CBOMCTBA, ICCTBUE HA KUBBIC OPraHU3MBbI, TOJIyYEHUE U
MIPUMEHEHUE. DKOJOTUYECKHE MTPOOJEMbI, CBSI3aHHBIE C
okcunoM yraepoaa (IV); rumore3a rio6anbHOTO
MOTEIJICHUsT KJIMMaTa; MapHUKOBBIA 3P¢ekT. YronbHas
KUCIOTa M €€ coJid, UX (PuU3nueckue W XUMHUUYECKHUE
CBOWCTBa, IIOJy4YeHUE U MNOpuMeHeHue. KauecTBeHHas
peakius Ha KapOoHaT-uoHBI. Vcnonp30BaHne KapOOHATOB
B OBITy, MEIUIIMHE, TPOMBIIIJIEHHOCTH W CEJIbCKOM
XO3SIMCTBE.

[lepBoHavyasibHble ~ TOHATHS 00  OpPraHUYECKUX
BEILIECTBAX KAK O COEIMHEHMSX yriepoaa (MeTaH, dTaH,
ATUJIEH, allETUJIEH, 3TAHOJI, TJIMLIEPUH, YKCYCHas KUCIIOTA).
HUx cocmaeé u xumuuecxoe cmpoenue. llonstue 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
npupoze. O6mue npencrasienus o0 okcuae kpemuus (1V)
1 KpeMHUeBOM kucioTe. CHIIMKAThI, UX UCIOJIb30BAaHUE B

® XapaKTepu3oBaTh (U3MUECKHE U XUMHUYECKUE

CBOICTBA MPOCTHIX BELIECTB YIIIEPOia U KPEMHUS U
UX COEOUHEHHHM (OKCHIOB YTIJIEpOAd, YrOJbHOU
KHACIOThI,  KapOOHATOB,  OKCUAAa  KpPEMHHUS,
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
OKPYXKaIoIIEn 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 MpaBwiaM 0e30MacHOW paboThl B
1a0opaTopu TpPU HCIHOJIB30BAHUU XHMUYECKOU
NOCYJbl U 000PYI0OBAHUS;
MPOU3BOANTH  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 AESITENbHOCTU

XUMHWYCCKHUM
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ObITy, MEAMIMHE, NPOMBILIUICHHOCTH. BaoicHeliuue
cmpoumenvHble Mamepuaibl: Kepamukd, Cmexio, yeMeHm,
OemoH,  Jcene30b6emon. Ilpobremvr  6e3onachozo
UCNONIb308AHUS CMPOUMENbHBIX — MAMEPUALos 8
N0BCEOHEBHOU HCUZHU.

XMMHMYECKHIl IKCIEePUMEHT: U3y4YeHHEe 00pas3loB
HEOPTraHUYECKUX BEIECTB, CBOMCTB COJIIHOM KHCJIOTHI;
MIPOBEJICHUE KAYECTBEHHBIX PEAKIUNA Ha XJIOPUI-UOHBI U
HaOJIOJICHUE TPU3HAKOB MX TMPOTEKAHUS;  OMBITHI,
oTpaxaroume (U3NIECKUE U XHUMHYECKUE CBOWCTBA
rajoreHOB M UX COCAUHEHUM (BO3MOXKHO HCIIOJb30BAHUE
BHJICOMATEpPHUAJIOB);  O3HaKOMJIEHHE ¢  oOpa3uamu
XJIOPUJOB (TaJIOTEHU0B); O3HAKOMJICHHE C oOpasiamu
ceppl M €€ COCNMHEHUSMH (BO3MOYKHO HCIIOIb30BaHUE
BUJIEOMATEPUAIIOB); HAOJIOICHHE MpoIlecca OOYTIIMBAHMS
caxapa noJ JCHUCTBUEM KOHLUEHTPUPOBAHHOU CEPHOU
KHUCIIOTHI; U3y4YEHHE XUMHUYECKUX CBOMCTB pa30aBICHHOM
CEpHOM KHCJIOTHI, TPOBEACHUE KAYECTBCHHON PEaKINMU Ha
cynbdaT-uoH M HaOIIOJEHUE TpU3HAKa €€ MPOTEKAHMS,
O3HaKOMJIeHHE ¢ (U3HMUECKUMHU CBOWCTBAMH  a30Ta,
dochopa u ux coeauHeHHN (BO3MOXKHO HCIOJIB30BaHUE
BHJIEOMATEPHAIIOB), OOpa3uaMu a30THBIX U (HOochOpHBIX
yaoOpeHui; mosiydyeHue, coOupaHue, paclio3HaBaHUE WU
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 KCIIOJIB30BaHME BUAEOMATEPUAIIOB); 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 BEIECTB AKTUBUPOBAHHBIM YyIIEM W
YCTPOMCTBOM MPOTHUBOTa3a; IOJIydeHHe, coOupaHue,
pacrio3HaBaHWE W HM3y4YCHUE CBOMCTB YIJICKHUCIIOTO Ta3a;
IIpOBEJICHNE Ka4YeCTBEHHBIX pEakluii 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 Bujecomarepuaibl: raJoreHbl U UX COCIUHEHUS.

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 Mogenu KpUCTaNIMYECKUX PEeUIETOK alMasa, rpadura,
MOJIEKYJIbI (pyJIIepeHa.

e AjcopOuusi pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yriém. [Iporusoras.

e Buaeomarepuansl: CHIMKATHAS IPOMBIIUIEHHOCTb.

e Mogenu MOJIEKYJI OPTaHUYECKHUX BEIIECTB.

IIpakTnueckue padoThbI:

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

Ne3. [Tonyuenne ammuaka, U3y4eHHE €ro CBOKCTB.

Ne4.  Tlonyuyenue yriekuciaoro raza. KadecTBeHHas

peakiusi Ha KapOOHaT-HOH.
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No5. Pemenne skcnepuMEHTaNbHBIX 33aJa4 MO TEME
«Hemeramns».
Bbruuc/ienus:
® 110 YPAaBHEHUSAM XMMHUYECKUX PEaKUUi, €CIU OAUH 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 XMUMHUYECKHX PEaKIui, €clii 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 M0J10kKeHus B [leprnoanyeckoit
cucreMe xumudeckux anemeHtroB /. M. Menneneesa u
cTpoeHus: atomoB. CTpoeHue MerauioB. MeTtainueckas
CBSI3b M METAJUIMYECKasl KpPUCTAJUIMYeCKas peleTka.
DJIEKTPOXMMHYECKUA psii HaANpsOKEHW MeTall  JIOB.
duznyueckre U XMMUYECKHE CBOWCTBa MeTaiuioB. OO0Iue
CrocoObl MoJydyeHus: MeTaioB. IloHsaTne o KoOppo3uu
METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl UX OT KOPPO3UH.
CmnaBbl (cTajb, YyryH, AIOPAIIOMUHUHN, OpOH3a) M HUX
MIPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[I{eounpie MeTamibl: moJsiokeHne B llepmogmueckon
cuctemMe Xxumudeckux dyeMeHToB JI. M. MeHpaeneena;
CTPOEHHE MX AaTOMOB; HAaXO0XJCHUE B NPUPOJE.
du3nUecKre U XUMHYECKHUE CBOMCTBA (HA MpUMEPE HATPUS
n kKanmus). Okcuabl W TUAPOKCUILI HATPHUSI M KaJlus.
[IprMeHeHnE MET0YHbIX METAUIOB U UX COEAMHECHUM.

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

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

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

OOBSICHATH OOINME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOWMCTB 3JJIEMEHTOB-METAJUIOB B Tpylmax M 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:
nonoxxenne B Ilepuoguueckoil cucTeMe XHUMHYECKHUX
anemeHToB JI. M. MeHneneeBa; CTpOECHHME HX aTOMOB;
HaxoXJIeHUue B mpupoje. PuU3NUECKHEe U XUMHUYECKHUE
CBOMCTBA MarHusl W Kajblys. BaxHeuiine cOoeIUMHEHUS
Kanblus (OKCUI, TUAPOKCH, coyin). JKECTKOCTh BOMABI U
CrocoObI €€ yCTpaHEeHHUSI.

AmoMuHui: 1ionoxkenune B llepuoaumyeckoit cucreme
xumudeckux snemeHToB [[. M. MenneneeBa; crpoeHue
aToMa; HaxoxjaeHue B npupone. dDuzumueckue u
XUMHYECKHUE CBOMCTBA alltoMUHUs. AM(OTEpHBIE CBOICTBA
OKCHJIa U TUJPOKCUJIA ATFOMUHUS.

Kemezo: mnonoxenune B Ilepuonnueckon cucreme
xumudeckux snemeHToB [[. M. MenneneeBa; crpoeHue
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
oOpasllaMu MeTajn- JIOB M CIUIABOB, MX (U3MUECKUMU
CBOMCTBaMU; U3yYEHUE PE3YJbTATOB KOPPO3UU METAIIJIOB
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB),
0COOEHHOCTEH B3aUMOICUCTBUS OKCH/IAa KaJIbIUsl U HATPUS
C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BUIEOMATEPUAIIOB);
YICCIIEIOBAHUE CBOMCTB JKECTKOU BOBI; IIPOLIECCA TOPEHUS
xKejaeza B KUCIOpoJe  (BO3BMOXKHO — HCIOJB30BaHUE
BUJIEOMATEPUAIIOB); MIPU3HAKOB MPOTEKAHUS
KAQueCTBEHHBIX PEAKIMid Ha WOHBI (MarHus, Kajiablusi,
amomuHus, 1uHkKa, xeneza(ll) m xeneza(Ill), meau(Il));

® IIPOU3BOJUTH

CIIOCOOBI MIX MOTYUYEHUs, TPUMEHEHNE U 3HAYCHHE B
IIPUPOJIE U )KU3HU YEJIOBEKA;

pacro3HaBaTh C MOMOUIBIO KAYECTBEHHBIX PEAKIIUI
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 €CTECTBEHHOIO SI3bIKA U SI3bIKA XUMHUH;
Ha0II0/1aTh AEMOHCTPUPYEMbIE U CAMOCTOSATEIIHHO
MIPOBOJIMMBIE OIIBITHI;

ONKMCHIBATh CBOMCTBA HW3yYAa€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 QJIIOMHHUS K pacTBOpaM KHUCJIOT 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 OIMCAHHC IIPOLCCCOB OKpalIMBaHUA
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)kHelne MeTallibl 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
IJIAMEHW 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. JKEcTkOCTh BOJIBI U METO/BI €€ YCTPAHEHHUS.
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 COAEPKHUT MPUMECH.

® 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);

® IICNOJIb30BATh NIPU BBIMIOJHEHUU 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 MEPEpPabOTKHU, UX
POJIb B OBITY W IIPOMBIIILJICHHOCTH.

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 YCJIOBHS 0€30MaCHOTO HMCHOJIb30BaHUS
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 IPU XUMUYECKUX
0’KOTax U OTPABJICHUSX;

XUMHYECKHIl IKCIMEPUMEHT: U3y4YeHHE OO0pa3IoB | ® TMPHWHWMATh Y4YacTHE B OOCYXICHHH MPOOJIeM
MaTepuaioB (CTEKJIO, CIUIaBBl METAJUIOB, IMOJMMEPHBIC | XUMHUYECKOM W HSKOJOTHYECKOW HamlpaBICHHOCTH,
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.

40



