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I[TOACHUTEJIBHAA 3AIINCKA

Copep:xaHue MporpaMMbl HaIlpaBlIeHO Ha (POpMHpOBaHME €CTECTBEHHOHAYYHOHl TIpaMOTHOCTHU
y4alluXcs M OpraHu3allMi0 M3Y4YEHUsT XUMUU Ha JACSITEIbHOCTHOM OCHOBE. B Hell yuuThIBaroTCs
BO3MOKHOCTH mpenmMera B peanusanuu TpedoBanuit ®I'OC OOO k miaHUpPyeMbIM JIMYHOCTHBIM U
METalpeIMETHBIM pe3yJbTaTaM OOYYCHHS, a TaKKe MEXKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHHUS.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O [TPEIMETA «XUMUA»

Bxiag ydeOHOro mpeamera «XuMHsS» B JOCTIDKEHHE Leled OCHOBHOTO oOmiero ooOpa3oBaHus
00yCJIOBJIEH BO MHOI'OM 3Hau€HHUEM XMMUYECKOH HayKH B IO3HAHUHU 3aKOHOB IIPUPOJbI, B PA3BUTUU
MIPOU3BOIUTENLHBIX CHJI OOIIECTBA M CO3AaHUU HOBOM 0a3bl MaTepHaIbHOM KYJIbTYPHI.

XUMHS KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK paclpoCTpaHuiIa CBOE BIMSHHE Ha Bce 001acTH
YeJI0BEYECKOI0 CYIIECTBOBAHUS, 3aJlajla HOBOE BUICHHME MMpPA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOW KYJIbTYpPbI, HCOOXOAUMBIM YCIOBUEM KU3HHU OOILIECTBA: 3HAHME XUMHUH CIY>KUT OCHOBOM JIs
(dbopMHpOBaHUS MHPOBO33PEHHS YEJIOBEKA, €ro MPEACTaBICHUH O MaTepHAIbHOM EIWHCTBE MHpA;
BOXHYIO POJIb UTPAIOT (popMUpyeMble XUMHUEH MPEICTaBICHHUS O B3aUMOIIPEBPAILECHUSIX YHEPTUU U 00
9BOJIIOLIMM BEILIECTB B MPUPOJE; COBPEMEHHAs XMMHS HaIpaBjieHA Ha peLIeHUE TI00albHBIX MpodIeM
YCTOMYMBOIO Pa3BUTHs UEIOBEUYECTBA — CBIPbEBOM, 3HEPreTMYECKOW, MHILEBOW U HKOJOTHYECKOM
0e30macHOCTH, POOIEM 3JPaBOOXPAHCHHUS.

B ycnoBusix Bo3pacTaroliero 3HaueHuss XMMUHU B JKU3HU OOLIECTBA CYLIECTBEHHO MOBBICHIIACH POJIb
XMMHUYECKOro o0pa3oBaHus. B mane conuanuzanny OHO SIBISIETCS OJHUM M3 YCIOBHM (hOopMHUpOBaHUS
MHTEJUIEKTa JINYHOCTU U TAPMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY YeNIOBEKY XMMUYECKHE 3HAaHUSI HEOOXOIUMBI ISl IPUOOPETEHHS OOLIEKYIbTYPHOTO
YPOBHS, IO3BOJIIIOLIETO YBEPEHHO TPYIOUTbCA B COLMYME W OTBETCTBEHHO Y4YacTBOBaTb B
MHOT000pa3HOW >KU3HH OOINECTBa, ISl OCO3HAHHWA BAXKHOCTH PAa3yMHOI'O OTHOIICHUS K CBOEMY
3I0pPOBBIO U 3JI0POBBIO JAPYTUX, K OKPYKAOLIEH NMPUPOAHON Cpene, s IPaMOTHOrO IMOBEIEHUS NpHU
HCIOJIb30BaHUHU PA3IMYHBIX MAaTEPUAIOB U XUMUYECKUX BELIECTB B IOBCEHEBHOM KU3HU.

Xummnueckoe 00pa3oBaHue B OCHOBHOI 1IKOJIE SBJISETCS 0a30BBIM [0 OTHOIIEHHUIO K CUCTEME O0ILero
XUMHUYECKoro oOpazoBaHus. [I03TOMy Ha COOTBETCTBYIOLIEM €MY YPOBHE OHO pEajM3yeT MPUCYLINE
o01eMy XMMHUYECKOMY OOpa30BaHMIO KIIOYEBbIE IEHHOCTH, KOTOpBIE OTPa)kaloT T'OCYIApCTBEHHBIE,
OOIIECTBEHHbIE U WHIUBUAYAIbHbIE MOTPEOHOCTH. DTUM OIpPEAEAeTCs] CYIIHOCTh OOIIEH CTpaTeruu
00y4eHHUs, BOCIIUTaHUS U pa3BUTHS 00YJaAIOLIMXCS CPEICTBAMH YU€OHOT0 npeMeTa « XUMHUS».

Nsyuenune mnpenmera: 1) crmocoOCTByeT peanu3aliid BO3MOXKHOCTEH IS CaMOpPa3BUTUS U
(bopMHpOBaHUS KYJIbTYPbI JUYHOCTH, €€ 001Iel U (GYHKIMOHATIBHON IPaMOTHOCTH; 2) BHOCHUT BKJaJ B
(opMHpPOBaHNE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEW MOAPOCTKOB, HABBIKOB UX CAMOCTOSITENILHOM
y4eOHOM J1eATEeNIbHOCTH, AIKCIEPUMEHTANbHBIX W HCCIIEAOBATENbCKUX YMEHMH, HEOOXOAMMBIX Kak
B [TOBCE/IHEBHOM JKM3HM, TaK U B NPO(PECCHOHATBHON AEATEIbHOCTH; 3) 3HAKOMHUT CO CHElU(pUKON
HAy4YHOT'O0 MBILIUIEHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IUIAJa HA €AMHCTBO IPUPOJBI M YEIOBEKa,
SIBJIIETCS. OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH MOJIPOCTKOB;
4) crocobcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOLICHHMS K €CTECTBEHHO-HAyYHBIM 3HAHMAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa30BaHKe HIKOJIbHUKOB.

Ha3BanHble HampaBieHus: B 00y4eHUU XUMUHU 00E€CTIEUMBAIOTCS CIIEIU(PUKON COJIepKaHUA MTpeIMeTa,
KOTOpBIM SIBJISIETCA MEJarorMyecky aJanTUPOBAaHHBIM OTpakeHHMEeM 0a30BOMl Hayku XUMHUU Ha
OIIpEAETIEHHOM JTale €€ pa3BUTHS.

Kypc xuMuu 0CHOBHOM HIKOJIBI OPUEHTUPOBAH Ha OCBOEHHE O0YYaAIOUIMMUCS OCHOB HEOpTraHNYECKOM
XMMHUU ¥ HEKOTOPBIX TOHATHH U CBeJICHUH 00 OTAETbHBIX 00BEKTaX OPraHMYECKOW XUMUHU.

CtpykTypa conepxaHus npenMera chopMHUpPOBaHA HA OCHOBE CHICTEMHOT'O MOJIX0/a K €r0 U3y4EHHUIO.
CopepxaHue CKIIaAbIBAETCS M3 CHCTEMBI NMOHATHUH O XMMUYECKOM AJIEMEHTE M BEIECTBE M CHUCTEMBI
MOHATHM O XUMHUYecKoM peakuuu. O0e 3TH CHCTEMbl CTPYKTYPHO OPraHM30BaHbl IO MPHUHIUITY
IIOCJIEZI0BATEIBHOTO PAa3BUTUSl 3HAHUN HA OCHOBE TEOPETHUYECKUX INPEACTABIECHUN PA3HOIO YPOBHS:
aTOMHO-MOJIEKYJIIPHOI'O YYEHUSI KaK OCHOBBI BCErO €CTECTBO3HaHUsA, ypoBHs llepnonnueckoro 3akoHa
1. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHa XMMHH, YYEHHUS] O CTPOCHHMU aTOMa M XUMHUYECKOW CBS3H,



Mpe/ICTaBICHUM 00 3JIEKTPOIUTUYECKOM AMCCOIMAIMN BEUIECTB B pacTBOpax. TeopeTHueckue 3HaAHUS
paccMaTpUBAIOTCS Ha OCHOBE AMIIMPHUYECKH TOJNYYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BHUBAIOTCS
MOCJIEZIOBATEIBHO OT OJIHOTO YPOBHS K JIPYrOMY, BBIMOMHSSA (YHKIUU OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXHOCTEHN IPAKTUUECKOTO IPUMEHEHUS U MOITYYEHUS] U3y4aeMbIX BELLIECTB.

Takasi opranuzanus coiepkaHus Kypca CrocoOCTBYEeT NMPEACTaBICHUI0 XUMUYECKON COCTaBIISIONICH
HAYYHOH KapTHHBI MHpa B JIOTHKE €€ CUCTEeMHOM npupoabl. Tem cambiM 00ecrieuuBaeTcss BO3MOKHOCTh
dbopMupoBaHUs y 00y4aIOUINXCS IEHHOCTHOTO OTHOILIEHUSI K HAYYHOMY 3HAHHUIO U METOJIaM TMO3HAHUS B
Hayke. BaxHO Takke 3aMETHThb, UYTO OCBOEHHUE COJEp)KaHUs Kypca IMPOUCXOAUT C IPUBJICUECHUEM
3HAHUM W3 paHee U3YYEHHBIX KypcoB: «OKpyxaromuil Mmup», «buonorus. 5—7 knacce» u «Pusuka. 7
KJIacC».

HEJIM U3YUYEHUA YUHEBHOI'O ITPEJAMETA «XUMU S

K mnHampaBieHHio NEepBOCTENEHHONH 3HAYMMOCTU IPH pean3aluil 00pa3oBaTENbHBIX (YHKIUI
npenMera «XuUMUS» TPAAULMOHHO OTHOCAT (DOPMHUPOBAHHME 3HAHUN OCHOB XUMHUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIFHOCTH YelIOBeKa W Kak OJHOTO W3
KOMITOHEHTOB MHPOBOM KYJIbTYpHI. 3aa4a IpeaMeTa COCTOUT B (POPMUPOBAHUN CHCTEMbI XMMHUYECKUX
3HAHUA — BaXHEWIUX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUYECCKHX IOJIOKEHUH, TOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOI0 XapakTepa, A3blKa HAYKH, 3HAHWHA O HAyYHBIX METOJaX W3Y4YCHHUS
BEIIECTB M XMMHYECKHX pEeaKkiuil, a Takke B (HOPMUPOBAHMM M Pa3BUTHH YMEHUH M CIIOCOOOB
NEeSTeNIbHOCTH, CBSA3aHHBIX C I[UIAHUPOBaHWEM, HAONIOJEHHEM ¢ MPOBEICHUEM XHMHYECKOTO
HKCIEPUMEHTa, COOJIIOJICHHEM MpaBUi O0€30IacHOr0 OOpalleHUs C BEIIECTBAMU B IIOBCEIHEBHOU
KU3HHU.

Hapsiny ¢ aTuM nenu u3ydeHus: npeamera B MporpaMMe YTOUHEHBI U CKOPPEKTHPOBAHbI C YUETOM
HOBBIX TPUOPUTETOB B CHUCTEME OCHOBHOIO oOmiero obpaszoBanus. CerogHs B oOpazoBaHUU 0C000
3HAYUMOM MPU3HAETCSI HANpPaBICHHOCTh OOY4YEHHs] HAa pa3BUTUE U CAMOPA3BUTHE JIMYHOCTH,
dbopMupoBaHue e€ WHTEIIEKTa U 00mel KynbTypbl. OO0yueHre YMEHHUIO YYUTHCS U MPOJONIKATh CBOE
o0pa3oBaHHE CaMOCTOSITEIbHO CTAHOBUTCS OJTHOM U3 BaKHEUIINX (PYHKIUH Y4EOHBIX MTPEIMETOB.

B cBs13u ¢ 3TUM npH U3yyeHUM NpeAMEeTa B OCHOBHOH LIKOJIE JOMUHHPYIOIEe 3HaUeHue Mpruoopenu
TaKHe LU, KaK:

(dopMHpOBaHHE  HWHTEUIEKTYyaJdbHO  Pa3BUTON  JIMYHOCTH, TOTOBOM K  camMo00pa3oBaHMIO,
COTPYJHHYECTBY, CaMOCTOSITEIbHOMY MPHUHITHIO PELIEHUH, CHOCOOHON aJanTHUpOBaThCs K OBICTPO
MEHSIOIUMCS YCIIOBUSM KU3HU;

HAIpaBJIEHHOCTh OOyYeHHsS Ha CHCTEMaTHYeCKOe MPUOOIIEHUE YYalUXCsl K CaMOCTOSTEIbHON
MO03HABATEIbHOM JeSATETbHOCTH, HAYYHBIM METOaM MO3HaHUs, (POPMHUPYIOLIUM MOTUBALIUIO U Pa3BUTHE
CITOCOOHOCTEH K XHMUMU;

o0ecreyeHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETECHUIO OO0YYarOIMMUCS OIbITa pa3HOOOpa3HOM
NeSITENIbHOCTH, TIO3HAHUS M CaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUH ), UMEIOIINX
YHHUBEPCAIbHOE 3HAYECHHE ISl PA3JIUYHbBIX BUJIOB JIEATENBHOCTH;

dbopMupoBaHUe yMEHUN OOBICHATH W OLIEHHWBATH SIBJICHUSI OKPYXAIOIIEr0 MHpa Ha OCHOBAaHUU
3HAHUH U OIIBITA, OJYYEHHBIX MPU U3YUYEHUU XUMUU;

dbopMupoBaHUe y 00yJaromMXcsi TyMaHUCTUYECKUX OTHOILIEHUH, TOHUMAaHUS [IEHHOCTH XUMHUYECKUX
3HaHUH 17151 BBIpaOOTKH SKOJIOTUYECKH 11€7€CO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOU JESTEIHHOCTH
B LIEJISIX COXPAHEHUSI CBOETO 370POBbs U OKPYXKAIOUIe MPUPOIHON CPEIbL;

pa3BUTHE MOTUBAIMM K 00y4eHHIO, CIOCOOHOCTEN K CAaMOKOHTPOJIIO M CAMOBOCHHUTAHUIO HA OCHOBE
YCBOGHHSI OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY mpoduis u
HaNpaBJICHHOCTH JaJlbHENIIEr0 00yYeHHU .

N3yuenne mnpemmera: 1) CHocoOCTBYeT peanu3alMd BO3MOXXHOCTEH [T CaMOPa3BUTHS H
(bopMHpOBaHUS KYJAbTYPHI JUYHOCTH, €€ 001Iel U HYHKIMOHATIBHON IPaMOTHOCTH; 2) BHOCHUT BKJaJl B
(hopMHpOBaHNE MBIIIIEHUS U TBOPUYECKUX CHOCOOHOCTEM MOAPOCTKOB, HABBIKOB MX CaMOCTOSITEIbHOMN
y4eOHOM JIeATEeNIbHOCTH, AKCIEPUMEHTAIBHBIX U HCCIEI0BAaTEIbCKUX YMEHHUH, HEOOXOAMMBIX Kak
B ITIOBCETHEBHOW KW3HM, TaK U B NPO(PECCHOHATHLHON NEATENbHOCTH; 3) 3HAKOMHUT CO CHEIU(pUKON
HAy4YHOT'O0 MBILIUIEHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOIO B3IVIsSIIa HA €QUHCTBO MPHUPOJABI U YEJIOBEKA,
SIBJIIETCS. OTBETCTBEHHBIM 3TarloM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTU MOJIPOCTKOB;



4) cnocobctByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHMSI K €CTECTBEHHO-HAyYHBIM 3HaHUSAM, K
MIPHUPOJIC, K YEIIOBEKY, BHOCUT CBOU BKJIAJ] B 3KOJIOTHYECKOE 00pa30BaHME IIKOJIHHUKOB.

MECTO YUEBHOI'O ITPEIMETA «XUMU» B YYHEBHOM IIJIAHE

B cootBerctBuM ¢ PI'OC OO0 xumus sABIAETCS 005S3aTEIbHBIM IIPEJAMETOM Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBanus. JlaHHas mporpamma MpeaycMarpuBaeT U3ydeHne XUMHUHA Ha 0a30BOM YpPOBHE B 8§
Kj1acce B 00bEMe 68 vacos 1o 2 yaca B HeelIo, B 9 kitacce B 00bEMe 68 4acoB 110 2 yaca B HEZIEIIO.

COHEPXAHUE YUYEBHOI'O ITPEAMETA
8 kiacc

[IepBoHavyaIbHBIE XUMUYECKUE MTOHSATHUS

[Ipeamer xumun. Posb xumuu B xu3HM yenoBeka. Tena u BemecrBa. dusnueckre cBOMCTBa BEUIECTB.
ArperatHoe coctosiHhe BemiecTB. [IoHSATHE O METOJaX MO3HAHUS B XUMHUHU. XUMHS B CHUCTEME HayK.
UucTteie BemecTBa 1 cMecH. CriocoOBI pa3iesieHUs: CMECeH.

ATOMBI M MOJEKYJIbl. XUMUYECKHE dJeMeHThl. CUMBOJIBI XUMHUYECKUX 3JIEeMEHTOB. [Ipocthie u
CJIOXKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumnueckasi popmysna. BaleHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeulecTB. OTHocHTeNbHAsE aToMHas Macca. OTHOcCUTENbHas MOJEKYJsApHas Mmacca. MaccoBas H0Js
XUMHUYECKOTO 3JIEMEHTa B COCIUHCHHH.

®u3nuecKkue U XUMUYECKHE SIBJICHHS. XHMHUYECKas peakiusi U e€ MpPU3HAKU. 3aKOH COXPaHEHHUS
MacCchl BEMNICCTB. XWUMHUYECKHE ypaBHCHHs. Kiaccumdukanus XMMHUYECKUX pPEaKIuil (CoequHEHUs,
pasNoKeHHs, 3aMelIeHUs, 0OMEHA).

XUMHYECKUH OSKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH TIOCYIOH, C TpaBWwiIaMd pabOThl B
naboparopun M mpuéMaMu OOpalieHus ¢ JabopaTopHBIM O00OOPYIOBAaHHMEM; H3YyUYE€HHUE U OIMCAaHUE
(¢u3NYeCKUX CBOIMCTB 00pa3llOB HEOPraHWYECKHX BEHIECTB; HaOmrogeHue (u3ndeckux (IUIaBICHHUE
BOCKa, TasHUE JIbJla, PacTUpaHHE caxapa B CTYIKE, KUICHHE M KOHJEHCAIUS BOJAbI) M XUMHYECKHX
(ropeHue cBeud, MPOKAIMBAHUE MEIHOW IMPOBOJOKH, B3aMMOJICHCTBHE MeJla C KHUCJIOTOH) SIBJICHUMH,
HaONO/IeHWe W OMNUCaHWe NPU3HAKOB MPOTEKaHWs XWMHUYECKHX peakluuid (pasjoKeHHe caxapa,
B3alMOJICIICTBIE CEPHOM KHCIOTHI C XJIOpUAOM Oapus, pasznokenue rujapokcuna meau(ll) npum
HarpeBaHuu, B3aUMOJIeHCTBUE kene3a ¢ pacTBopoM conu menu(ll)); nzyuenue crnocoboB paszaencHus
cMecel (C MOMOIIbI0O MarHuTa, (UIBTPOBAHUE, BbINApUBAHUE, IUCTWUIALUSA, Xpomarorpadus),
MPOBEJICHUE OYHMCTKH MOBAapPEHHOHN coM; HAONIOJIEHUE W OMHCAHUE PE3yJIbTaTOB MPOBEICHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl; CO3/IaHNE MOJIENed MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueiiune npeactaBuTeIN HEOPraHUIECKUX BEIIECTB

Bo3ayx — cmecsk razos. CoctaB Bo3ayxa. Kucinopon — sneMeHT u mpocTtoe BemecTBo. Haxoxnenue
KHCIIOpoJla B Tpupoje, (u3mueckre W XUMHUECKHE CcBoWcTBa (peakuuu ropeHus). OKCHABL
[Ipumenenue xuciopoaa. CrocoObl MOTyYEHUs] KUCIOpoAa B J1abOpaTOPUM U TMPOMBINIJICHHOCTH.
KpyroBoport kucnopoaa B mpupojae. O30H — aioTpornHas Moau(uKaius KHCIOpoa.

TennoBoii 3 PeKT XUMUIECKON peaKIK, TEPMOXUMHUYECKAE YPaBHEHUS, DK30- U DHIOTEPMHUIECCKHE
peakiuu. ToMIWBO: yroib W METaH. 3arps3HEHHE BO3AyXa, YCWICHHE MapHUKOBOTO HdeKTa,
paspylieHre 030HOBOIO CIIOSI.

Bogopon — anmeMeHT u mpoctoe BemecTBO. HaxokaeHwe Bojopoja B mpupoje, Qu3ndeckue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TosydeHus. KuciaoTsl u comu.

KonnuectBo BemectBa. Monb. MonsipHas macca. 3akoH ABoraapo. MomsipHbii 00BEM Ta30B.
PacuéTtel mo XuMu4YeCcKUM ypaBHEHHUSIM.

®dusnueckue cBoMcTBa Boabl. Boga kak pactBopurens. PactBopbl. HacklllieHHbIE U HEHACHIIIICHHBIE
pactBopbl. PacTBOpMMOCTH BelIeCTB B Boje. MaccoBasi 110sl BEHIECTBA B PacTBOpPE. XHUMHUYECKHUE
cBoiicTBa BojAbl. OcHOBaHUA. Poiib pacTBOpOB B MpHUPOJAE U B KM3HU 4desioBeKka. KpyroBopor BOjbl B
pupo/ie. 3arps3HeHNE MPUPOIHBIX BoJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJI.

Knaccupukanus  Heopranmdyeckux  coeauHenmit.  Oxcuapl.  Knaccudukamus — OKCHIOB:
cosieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(oTepHble) W HecojeoOpasyromue. Homenknarypa
OKCUJOB (MEXIyHapoAaHass W TpuBHaIbHas1). DuU3MUECKME M XUMHUYECKHE CBOWCTBA OKCHJIOB.
[Tonydyenue okcHaOB.



OcHoBanus. Kiaccudukanuss ocHOBaHMIA: MIENOYM W HEPACTBOpPHMBIC OCHOBaHHs. HomeHkaTypa
OCHOBaHUM (MeXAyHapoAHass W TpuBHaibHasi). PU3NYECKUE W XMMHUUYECKHUE CBOWCTBA OCHOBAHUM.
[Tonydyenue ocHOBaHUIA.

Kucnotel. Knaccudukanus kucior. HomeHkiaTypa KHCIOT (MEXKIyHApOIHAs W TPUBHAIBHASN).
Puznueckue U XMMUYECKue cBoicTBa Kuciot. P aktuBHoctn metaimoB H. H. bekerosa. I[lonyuenue
KHCJIOT.

Comu. Homenknarypa coneil (MexayHapoaHas W TpuBUaibHas). DPu3nyecKkue U XUMHYECKHE
cBoricTBa coueil. [lonyuenue coseil.

['eneTnueckas CBA3b MEXAY KJIaCCAMU HEOPTAHUUYECKUX COCUHEHUN.

XHUMHUYECKUN DSKCIEPUMEHT: KAayeCTBEHHOE OIPEACIICHUE COACpkKAHUSA KHCIOpOJa B BO3AYXE;
MoJlyueHue, coOupaHue, pacro3HaBaHHE W  HM3y4YE€HHE CBOWCTB  KHUCIOpOna; HaOIoJaeHUe
B3alMOJICICTBUS BELIECTB C KHCIOPOJOM U YCIOBUS BO3HUKHOBEHMS W IPEKpAIICHUS] TOpPEHUS
(moxapa); O3HaKOMJIEHHE C OOpa3llaMH OKCHJOB M ONHMCAHHE MX CBOWCTB; IMOJIyueHUE, coOupaHue,
pacro3HaBaHME€ M HM3y4€HHE CBOMCTB BOJOpOJAa (IFOpPEHME); B3aUMOJEHCTBUE BOAOPOAA C OKCHIIOM
Menu(Il) (BO3MOXHO  HCMOJB30BaHUE BHJICOMATEPHAIOB); HaOMIOJCHHE 0O0pas3loB  BEUIECTB
KOJIMYECTBOM | MOJb; UCClIeJOBaHME OCOOCHHOCTEH pAacTBOPEHHs BEUIECTB C  Pa3IM4HOMN
pPacTBOPUMOCTBIO; MPUTOTOBJIECHUE PACTBOPOB C OMNPENEIEHHONM MacCOBOM J10Jiell pacTBOPEHHOTO
BELIECTBA; B3aUMOJEHCTBHE BOJBl C METaUIaMU (HATPUEM U KaiblMeM) (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); OMNpEICICHUE pPAaCTBOPOB KHUCIOT U IIEJIoYel ¢ TIOMOIIbIO HHIUKATOPOB;
uccienoBaHle 00pa3l0oB HEOPraHMYECKHX BEIIECTB PAa3JIMYHBIX KJIACCOB; HAONIOJCHHWE H3MEHEHUS
OKpPaCKH WHIMKATOPOB B pacTBOPAx KHUCIOT U IIENOYEeii; nu3ydyeHue B3aumoaericteusa okcuaa menu(ll) ¢
pacTBOPOM CEpHOM KHUCIIOTBI, KHUCIOT C MeTaJylaMH, peakUuid HeHTpalu3aluu; [O0JIyuYeHue
HEpPacCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO MeETajula JAPYTUM M3 PacTBOpPa COJM; DPELICHHE
AKCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHel1me Ki1acchl HEOPraHMUECKUX COSTUHEHUI.

[lepuonnueckuit 3axkoH u Ilepuogmueckas cucrtema xumuueckux snaeMeHToB J[. . Menneneesa.
Crpoenune aToMoB. XuUMHYeCKas CBsA3b. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE pEAKLIUU

[lepBble MOMBITKM KJIACCU(PUKAIMKA XUMUYECKUX 3jeMeHTOB. IloHsATHe o rpynmax CXOIHBIX
AJIEMEHTOB (ILIEJIOYHbIE U MIETIOYHO3EMENbHBIE METaJUIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCU/IbI U THIPOKCHIBI.

[Iepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuuyeckux »dyeMeHTOB /[l. M. Menneneesa.
KopoTtkonepuonnas u JuimHHONEpuoaHas ¢popmsl [lepuoanueckoil cucTeMbl XUMHUUECKUX J1eMEHTOB /.
N. Menneneesa. Ilepuoner u rpynmnbl. @U3ndecKknid CMBICH MOPSAAKOBOIO HOMEPA, HOMEPOB IEpUoAa U
IPYIIIBI DJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonbl. DnekTpoHbl. CTpOEHUE AIEKTPOHHBIX 000JI04YeK
aToMoB 1nepBbix 20 xuMuyeckux osneMmeHToB Ilepmoanueckoit cucremsl J[. 1. Menneneesa.
XapakTepucTuKa XMMHYECKOTO JJIeMeHTa 1o ero mnonoxeHunto B Ilepmoamueckoit cucreme /I, U.
Meneneesa.

3aKOHOMEPHOCTH UW3MEHEHHUsl pajuyca aTOMOB XHUMHYECKHX JJEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpymnmaM M IepuojgaM. 3HaueHue Ilepuoanueckoro 3akoHa u
[lepnonnueckoil CUCTEMBI XUMUYECKUX JJIEMEHTOB JUIS pa3BUTUS HayKH U npakTtuku. Jl. 1. Mennenees
— Y4Y€HBIN U IpaXkI1aHMH.

Xumudeckasi cBsi3b. KoBasieHTHast (TOJISIpHAsE W HEMOJISPHAsI) CBSI3b. DJIEKTPOOTPUIIATEILHOCTH
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp okucineHus. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. llporecchl OKuCIeHHS U
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

XUMHYECKUH HKCIIEPUMEHT: U3y4eHHE 00pa3lioB BEIIECTB METANIOB U HEMETAJIOB; B3aUMOJIEHCTBHE
TMIPOKCHIA LIMHKA C pacTBOpaMU KHCIOT M IIEJIOYEH; NPOBEACHHUE ONBITOB, WILIIOCTPUPYIOIINX
MIPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peaklnil (TOpeHne, peakliuy pa3ioKeHHsl, COeTUHEHUS).

MexnpeamMeTHbIE CBA3U

Peanuzanusi MeXIpeIMETHBIX CBSI3ed MpPH W3YYEHHHM XHMHHM B 8 KjlacCe OCYUIECTBIIETCS 4epes
UCTOJb30BAaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX TIOHATUH, TaK ¥ TIOHATHH, SBISIOIIUXCS
CUCTEMHBIMU JJI OTAEIIbHBIX MPEIMETOB ECTECTBEHHO-HAY4YHOI'O IUKIIA.



OO0111e ecTeCTBEHHO-HAY4YHbIC MOHATHS: HAyYHBIH (DaKT, rumoresa, TeOpHs, 3aKOH, aHAJIN3, CUHTES,
Kiaccuukanus, nNepuoANIHOCTb, HAOMIOIEHUE, YKCIEPUMEHT, MOJCIHPOBAHUE, U3MEPEHHUE, MOCb,
SIBJICHUE.

®uznka: mMarepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIUJ, U30TOIbI, PaJINOAKTUBHOCTb,
MOJIEKYJIa, 3JEKTPUYECKUH 3apsij, BELIECTBO, Tel0, 00bEM, arperaTHoe COCTOSIHME BElIecTBa, Ias,
¢bu3nvecKkre BEIIMYUHBI, €IUHUIBI H3MEPEHHsI, KOCMOC, ITaHEeTHI, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE MIOPO/IbI, MOJIE3HBIE HCKOMIAEMBIE, TOTLITBO,
BOJIHBIE PECYPCHI.

COJAEPXAHUE YVYEBHOI'O ITPEAMETA
9 kinacc

BewecTBo 1 xumMHuueckas peakuus

[lepuonuueckuii 3akoH. llepumoamyeckas cucrtema xumuueckux osnemeHTtoB . . Menneneena.
CrpoeHue aToOMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NEpUOJIOB, Kajlus, KajbliUg M HX COEAMHEHUH B COOTBETCTBUU C IIOJOXEHHEM »JIIEMEHTOB B
IIepnonnueckoi cucTeMe U CTPOCHUEM X aTOMOB.

CrpoeHue BeliecTBa: BHUJbl XUMHUYECKOM CBsA3U. THUIBI KPUCTAIIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccugukanus M HOMEHKIATypa HEOPraHMYECKMX BEIIECTB (MEXIyHapoaHas M TpPUBHAIbHAs).
XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCALIMXCSA K Pa3IMYHBIM KJIacCaM HEOPIaHWYECKUX COEAMHEHUH,
IeHETHYECKas CBSI3b HEOPraHUYECKHX BEILECTB.

Knaccudukanms XUMHUYECKMX peakUuil 10 pPa3IUYHbIM TpU3HaKaM (10 YHCIy W COCTaBy
Y4YacTBYIOIIMX B pPEaKUUH BEIIECTB, IO TEIUIOBOMY 3((}eKTy, MO M3MEHEHHUIO CTENEHEH OKHCICHMS
XUMHUYECKHUX 3JIEMEHTOB, 10 0OpaTMMOCTH, IO YYacTHUIO KaTajau3aTopa). JK30- U IHAOTEPMUYECKUE
peakIyy, TepPMOXUMUYECKHE YPaBHEHHUS.

[TonsTHe o ckopocTu xuMHUecKor peakuuu. [Tonstrue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [IoHATHE O TOMOTE€HHBIX U T'€TEPOreHHBIX peakuusax. [[oHATHE 0O XMMHYECKOM PaBHOBECHHU.
@DaxTOopHl, BIUSIOUINE HA CKOPOCTh XUMUYECKON PEaKIIUU U MOJI0KEHUE XUMHUECKOTO paBHOBECHSI.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaxuu, ANEKTPOHHBIN OanaHc OKHUCIIUTEIBHO-
BOCCTaHOBUTENbHON peakiuu. CocTaBleHUEe YpaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUuil C
MCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 1IEKTPONUTUYECKON AMCCOLUAIMM. DIEKTPOIUTHI U HE- 3JIEKTPOIUThl. KaTHOHBI, aHHOHBI.
MexaHnu3M auccoluaniy BENIECTB C Pa3IMYHbIMM BUJAMH XMMHUYECKON CBsI3U. CTENEHb IUCCOLMALINN.
CusibHBIE U ClTa0bIe DJIEKTPOJIUTHI.

Peakiuu MoHHOro oOMeHa. YcClIOBUS TNPOTEKAHUS pEAaKUMH MOHHOTO OOMEHa, TIIOJIHble |
COKpalI€HHbIE HOHHBbIE YypaBHEHMs peakuuil. CBoicTBa KHCJIOT, OCHOBaHMNW U cOJel B cBeTe
IpeJCcTaBIeHUH 00 3JeKTpoIuTHYecKol auccornuanuu. KauecTBeHHbIe peakiuu Ha MOHBL. [loHATue o
TUAPOJIN3E COJIEH.

XVMMUYECKUH  JKCIIEPUMEHT:  O3HAKOMJIEHME C  MOJEISAMH  KPUCTAJUIMYECKUX  PELIETOK
HEOpPraHMYECKHUX BEIIECTB — METaNIOB M HeMeTauloB (TpaduTa M ajiMasa), CIIOKHBIX BEIIECTB
(x7mopuaa HaTpHs); UCCIEIOBAHME 3aBHCHUMOCTH CKOPOCTH XMMMUYECKOM peakLMU OT BO3JAECHCTBUS
pa3aMyYHbIX  (AKTOPOB; HCCIEIOBAaHUE AIIEKTPONPOBOJHOCTH PAaCTBOPOB  BEIIECTB, Ipoliecca
JUCCOLMAIMHU KUCIIOT, IEN0Yed U coslel (BO3MOKHO MCIOJIb30BAaHUE BUAEOMATEPUAIIOB); IIPOBEIEHUE
OTIBITOB, WIIIOCTPUPYIOIIMX MPU3HAKU MPOTEKaHUsl peakluuil MOHHOro oOMeHa (0Opa3zoBaHUE OcCajiKa,
BbIJICJICHUE Ta3a, o0Opa3oBaHHWE BOJbl); ONBITOB, WIIIOCTPUPYIOIIUX IPUMEPHl OKUCIUTENBHO-
BOCCTAHOBUTENbHBIX peakiuil (ropeHHe, peaklUd paslioKEHUs, COEAMHEHHUS); pacrno3HaBaHUE
HEOPraHMYECKUX  BEIIECTB C IIOMOLIbKO  KA4YECTBEHHBIX PEAKIUH Ha  HMOHBI, pEIIEHUE
AKCIIEPUMEHTAIbHBIX 33/1a4.

Hewmerannel n ux coennHeHus

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHs AaTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CtpoeHue u (pu3nyecKkue CBOWCTBA MPOCTHIX BEIIECTB — TAJIOr€HOB. XHMHUYECKHE
CBOWCTBA Ha IpuUMepe Xjopa (B3auMOJCIcTBUE C MeTallaMHM, HEMETaUlaMH, IIeJI0YaMHu).



XnopooaopoAd. ComnsiHasi KACIIOTa, XMMAYECKUE CBOWMCTBA, MOJy4YEeHHE, MpUMeHeHue. JleiicTBue xiopa
¥ XJIOPOBOJIOPOJIa HA OPraHU3M YeJIoBeKa. BaskHel e XI0pu bl U UX HaX0XKIEHHE B IPUPO/IE.

O6mas xapaktepuctuka 37meMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE
CTENIEHU OKUCJICHMUS.

CtpoeHue u (Qu3MYEeCKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEphbl. AJUIOTPOIHBIC
MOU(UKAIIH KHUCIOPOJa U cepbl. XMMUYECKHE CBOMCTBA cepbl. CepoBOOPO, CTpoeHHE, (hru3nyecKue
U XUMHYECKue cBoicTBa. OKCHUIBI CEphl KaK MPEICTAaBUTENIN KHUCIOTHBIX OKCHAOB. CepHas KUCIOTa,
(bu3nUecKrue U XMMHYECKHE CBOMCTBA (00IIMe KaK MPEICTaBUTEINS KiIacca KUCIOT U CIelu(UIECcKue).
XUMUYECKHE peaklny, JIeKaIIMe B OCHOBE MPOMBIIUIEHHOTO CHOC00a IMOJY4YEeHUS CEPHOM KHUCIIOTHI.
[Tpumenenne. Conmu cepHON KUCIIOTHI, KAUeCTBEHHAs! peakuus Ha cynbdaTt-uoH. Haxoxxaenue cepsl u eé
coequHEHNl B mpupoae. XHUMHUECKOE 3arpsi3HEHUE OKpYXKarolled cpeibl COCAMHEHUSIMH CEphbl
(KUCIIOTHBIE TOXK]U, 3arPSA3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €0 MPEeI0TBPAIICHUS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE
CTEIIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B mpupoje, pusmveckre U XUMUYeckue cBoiictBa. KpyroBopor azora B
npupoae. AMMHaK, ero (uU3MYecKue M XMMHMUYECKHE CBOWCTBA, MojiydyeHue U mnpumeneHue. Coau
aMMOHHUSA, WX (U3NYECKHE M XMMHUYECKUE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakuusi Ha HOHBI
aMMOHHUA. A30THas KHCIOTa, €€ IMoJiyueHue, (U3MYecKHe M XUMHUYECKHE cBOHcCTBa (00mMe Kak
MpeJICTaBUTENs Klacca KHUCIOT U crenuduyeckue). Vcrnonp3oBaHHEe HUTPATOB M COJIEH aMMOHUS B
KayecTBE MHHEPAIBHBIX yHOOpeHHid. XUMHUYECKOe 3arpsi3HEHHE OKpYKAIOMIeH Cpeabl COeAUHEHHSIMU
a30Ta (KUCIIOTHBIE JTOK/IH, 3arpsi3HEHNE BO3AyXa, TOUBHI U BOJOEMOB).

®dochop, ammorpormubie Moaudukamuu (ochopa, GuMUecKue W XUMHUYECKUE CBOMCTBA. OKCHI
docdopa(V) u pochopnas kucnora, pusndeckre U XUMHUECKHUE CBOICTBa, MoyydeHue. Mcrnonap3oBanue
¢dochaToB B kKauecTBe MHHEPAILHBIX YI0OPCHHIA.

O6mas xapakrtepuctuka 31meMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE
CTETIEHHU OKHCJICHHUS.

VYraepon, amuioTponHble MOJU(HUKAILMK, PAaCIpOCTpaHEHHE B MpUPOAE, PU3NUECKUE U XUMUYECKHE
cBoiictBa. Ancop6musi. KpyroBopor yriaepoma B mpupone. Okcuasl yriepona, ux (usnueckue u
XMMHUYECKHE CBOMCTBA, JEHCTBHE Ha KMBBIE OPIaHU3MBI, MOJTY4YE€HHE U NPUMEHEHHE. DKOJIOrMYEeCKHe
npobsemMbl, cBA3aHHble C¢ okcugoM yriepona(IV); rumoreza rino0anbHOrO MOTEIUIEHUS KIUMATa,
NapHUKOBBIA 3(dexr. YrompHas kuciaota U e€ coilu, UX (U3MUECKHEe U XHMHYECKHE CBOMCTBA,
noyiyueHue U npuMmeHenue. KauectBeHHas peakuus Ha kapOoHaT-uoHbl. Mcnonp3oBaHne kapOOHATOB B
OBITY, MEMIIMHE, TIPOMBIIIUIEHHOCTH U CEIbCKOM XO3sIHCTBE.

[lepBoHayabHbIE IOHATHS 00 OPraHUYECKUX BEIIECTBAaX KaK O COEIMHEHUsIX yriiepoja (MeTaH, 3TaH,
STUJICH, alleTWJIEH, 3TaHOJ, TJIMLEPUH, YKCYCHas KucioTa). MIX cocTaB M XMMHYECKOe CTPOCHHE.
[TonsiTie 0 OMONOrMYECKH BAa)KHBIX BELIECTBAX: JKUpPAxX, O€JIKax, YrieBOoJaX — U UX POJIU B KHU3HU
yesoBeKka. MarepuaibHOE €JMHCTBO OPraHMYECKUX U HEOPIraHUYECKUX COCIUHEHHH.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOICTBa, mosiyueHue W mnpumeHenue. CoennHeHus
KpemMHUs B mnpupoje. OOmue mpezncrasieHus o6 oxcuzae kpemHus(IV) m kpemHHEBOH Kuciore.
Cunukartel, ¥X WCIIONB30BaHHE B OBITY, MEIUIIMHE, NMPOMBINUICHHOCTH. BakHeWIne CTpOUTEIbHBIC
MaTepHalbl: KepaMHKa, CTEKIIO, IIEMEHT, OETOH, kese300eToH. [Ipobiaembl 6e30macHOr0 MCIOIB30BaHUS
CTPOUTENBHBIX MaTEPHAIOB B TIOBCETHEBHOM KHI3HH.

XUMHUECKUN SKCIEPUMEHT: H3y4eHHe OOpa3lloB HEOPraHMYECKHUX BELIECTB, CBOICTB COJSHOMN
KHCJIOTBI; TPOBEJCHWE KAaYeCTBEHHBIX pPEaKIWi Ha XJIOPUA-WOHBI W HAOJIOJEHWE NPU3HAKOB WX
MPOTEKaHMS; OIBITHI, OTPAKaoLIHe GU3NUECKUE U XUMHUECKUE CBOMCTBA raJIOTEHOB U MX COEIMHEHUN
(BO3MOYKHO HCIOJIb30BaHUE BUAEOMATEPHUAJIOB); O3HAKOMIIEHUE C 00pa3laMu XJIOPUIOB (TalIOr€HHIOB);
O3HAKOMJIEHHE C 00pa3liaMu cepbl U €€ COeTMHEHUAMHU (BO3MOXHO MCIOJIb30BAHNE BUAEOMATEPHUATIOB);
HabIo/leHue mporecca oOyriauMBaHUsS caxapa MoJ JAEWCTBUEM KOHUEHTPUPOBAHHON CEPHOM KHUCIOTHI;
U3yuyeHHe XUMHMUYECKUX CBOWCTB pa30aBIEHHONW CEpHOM KHMCIOTHI, IPOBEIEHHE KaueCTBEHHOW pPeaKIuu
Ha cynb(}aT-uoH U HaOOIeHUE MTpU3HaKa €€ MPOTEeKaHUs; 03HAKOMJICHHE ¢ (PU3NYECKUMU CBOMCTBAMU
a3ora, ¢pochopa 1 UX COSAUHEHHUH (BO3MOXKHO UCIIOIb30BaHUE BHICOMAaTEPHAIIOB), 00pa3iaMy a30THBIX
n GochOpHBIX yIOOPEHMIl; MOMydeHHue, COOMpaHue, paclo3HaBaHUE M W3yYeHHUE CBOWMCTB aMMHAKa;



MIPOBEJICHUE KAYECTBEHHBIX peakUui Ha MOH aMMOHMS M (ochaT-uOH M HU3ydYeHHE MPU3HAKOB HX
IIPOTEKAaHUs, B3aUMOACUCTBUE KOHLECHTPUPOBAHHOM a30THOM KHCIOTBI C MeEIbl0 (BO3MOYKHO
MCIOJIb30BaHNE BUJCOMATEPHAIIOB); U3yUE€HUE MOJIe]e KpUCTAUIMYECKUX peméTok aamasa, rpadura,
¢dyiepeHa; 03HaAKOMIICHUE C TPOIIECCOM aJICOPOITMU PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM
U YCTPOWCTBOM TPOTHBOrasa; IOJIyueHHEe, COOMpaHHE, pPACIIO3HABAaHWE U U3Y4YCHHE CBOMNCTB
VIJIEKUCIIOTO ra3a; MPOBEeHUE KaYeCTBCHHBIX pPEaKIUi Ha KapOOHAT- W CHJIMKAT-HOHBI U U3YYCHHE
MIPU3HAKOB UX IMPOTEKAHUS; O3HAKOMJIEHUE C MPOAYKIMEH CUIMKATHON MPOMBIIUIEHHOCTH; PEIICHHE
SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaKHENIIMe HEMETAIUIBI U UX COEIUHEHUS.

MeTtanibl 1 UX COEAMHEHUS

OO0mas xapakTepUCTUKAa XUMHUYECKHUX 3JIEMEHTOB — META/UIOB Ha OCHOBAHMM HX IOJOKEHHUS B
[lepuonnueckoil cucreme xumuueckux anemeHToB [I. 1. MenneneeBa u crpoenuss atomoB. CtpoeHue
MeTaJuIoB. MeTajinyeckas CBsI3b M METAJUIMYECKass KPUCTAIMYECKasi peiéTka. DIeKTPOXUMHYECKUI
psaa HanpsbkeHuil MetaiioB. dusmueckne M XUMUYECKHE CBoiicTBa MeTayuioB. OOmiye crocoObl
nosydeHusi MetasuioB. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
Crnnagsl (CTallb, 4YyT'YH, TIOPATIOMUHUI, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenounble meTamibl: MojoxkeHue B llepuogmyeckoil cucreme XuMuU4yeckux siementoB [ .
MenzeneeBa; CTpoeHUE UX aTOMOB; HaXOXJeHHE B Mpupojae. Puznueckue U XUMUYECKUE CBOICTBa (Ha
npuMepe HaTpust ¥ Kaiusi). OKCUIBI U TUAPOKCUABI HATpHs U Kayus. [[puMeHeHne mea0uHbIX METAJIJIOB
U UX COSOUHEHNH.

[[lenoyHO3eMENbHBIE METAJUIBI MAarHuid W KajuplUMil: nosnoxkenue B [lepronnueckoit cucreme
xumuyeckux sneMeHtoB JI. M. MenzaeneeBa; cTpoeHME HMX aTOMOB; HAXO0XJIEHHE B IPUPOJIE.
dusznueckue U XMMUYECKHE CBOMCTBA MarHus W Kaiblus. BaxHeimme coenuHeHus: Kaublus (OKCHUI,
TUAPOKCH, con). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

AmomuHuii: nonoxenue B Ilepuonnueckoil cucreme xumuueckux snemeHtoB [I. 1. Menneneesa;
CTPOEHHUE aToMma; HaxoxaeHue B mpupoje. Duznueckne M XUMHYECKUE CBOMCTBA ATFOMUHHSL.
AMpoTepHbIe CBOMCTBA OKCHJIA ¥ THIPOKCUA ATTIOMUHUS.

Kene3zo: nonoxenune B Ilepmommueckoin cucreme xummuueckux snemeHToB /J[. M. MeHneneena;
CTPOCHHE aToMa; HaXOXJeHue B mpupoje. DPusnueckue U XUMHYECKHE CBOWCTBA xkene3a. OKCHUbI,
ruapokcuabl u conu xenesa(ll) u sxeneza(Ill), ux coctas, CBOWCTBA U MOTYUYCHHE.

XUMHYECKUN SKCIEPUMEHT: O3HAKOMIIEHHE C oOpasllaMH METaUIOB M CIUIaBOB, UX (PU3NYECKUMHU
CBOMCTBaMM;  W3Y4YCHHE  pe3yJbTaTOB  KOPPO3MM  METAIIOB  (BO3MOXXHO  HCIIOJB30BaHHE
BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHUJIAa KaJdbllUs W HATPHUS C BOJOH (BO3MOXKHO
MCIOJIb30BaHNE BHUJIEOMATEPUANIOB); UCCIIEIOBAHUE CBOICTB KECTKOM BOJBI; Mpoliecca TOPEHUS Keme3a
B KHUCJIOpoJie (BO3MOXXHO HCIOJIb30BAaHUE BUICOMATEPUATIOB); TIPU3HAKOB MPOTEKAHMS KaYECTBEHHBIX
peakiuii Ha WOHBI (MarHus, Kanblus, amoMmuHwus, uHKa, skenesa(ll) u xemesa(Ill), memu(Il));
HaOIIOJICHWE W OMNMHUCAaHWE TPOIECCOB OKpAIIMBAHUS TUIAMEHH HOHAMHU HATpHsl, KU U KaJbLUA
(BOBMOXKHO HCIIOJIb30BAaHHE BHACOMATEPUANIOB); HCCIENOBaHHEe aM(OTEpPHBIX CBOMCTB THUAPOKCHAA
ATIOMUHUS U TUAPOKCUIA IUHKA; PEIICHUE YKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIre MeTamibl
U UX COCIUHECHUS.

XHUMHS ¥ OKpYXkKarolas cpeia

HoBpie Marepuanibl 1 TexHonoruu. BemiectBa M Marepualbl B IOBCEAHEBHOM KHU3HU YEIIOBEKA.
Xumusi ¥ 3710poBbe. beszomacHoe MCrosib30BaHNE BEIIECTB M XUMHUYECKUX peakiuii B OwbiTy. IlepBas
MOMOIIlb TPU XHUMHUYECKHX OXKOrax U OTpaBieHHsX. (OCHOBBI 3KOJOTMYECKOW TI'PaMOTHOCTH.
XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH cpe/bl (MpeaenbHas JOIMyCTUMAasi KOHIIEHTPAIHs BEIIECTB —
[TJK). Ponbs XxuMuu B pelIieHHH SKOJIOTHYECKHUX TPooIem.

[IpupoaHble WCTOYHWUKH YTJIEBOJOPOAOB (Yrojib, TPHUPOIHBIN Ta3, HEPTh), MNPOAYKTHl UX
nepepaboTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH.

XUMHYECKUN JKCIIEPUMEHT: U3Y4YCHHE O00pa3IioB MaTepHayioB (CTEKJIO, CIJIaBbl METAJIJIOB,
MOJIMMEPHBIE MAaTEPUAIIBI).

MexnpenMeTHbIE CBA3U

Peanuzanusi MeXnpeaMETHBIX CBA3€H MpU HM3YYEHUM XUMHU B 9 Kilacce OCYIIECTBIISIETCS 4epe3
UCIOJIb30BaHWE KaK OOLIMX €eCTECTBEHHO-HAYYHBIX TMOHSITHM, TaK ¥ TMOHSITHHA, SBISIOMIUXCS



CHCTEMHBIMH I OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IHMKJIA. Peann3aius MexXIpeIMETHBIX
CBH3€I>1 HpI/I I/I3y‘-I€HI/II/I XUMHHU B 9 KJ1aCccCe OcyH_[eCTBJISIeTCSI qepe3 HCIIOJIB30BAHUEC KaK 06H_[I/IX
CCTECTBCHHO-HAYYHBIX IIOHATHH, TaK W IOHATHH, SBISIOMIMXCS CHCTEMHBIMH JUIS OTAEIbHBIX
[PEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OO11Me ecTECTBEHHO-HAYYHBIC TOHATHS: HAyYHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOPHUs, aHAIH3, CHHTES,
Kkiaccu(uKanus, MepuoANYHOCTh, HAOIIOACHUE, IKCIICPUMEHT, MOJCIUPOBAHNUE, U3MEPCHHE, MOJICIb,
SIBJICHHE, TTAPHUKOBBIH 3((EKT, TEXHOIOTHS, MATCPUAIIBI.

®dusuKa: Marepus, aroM, SJEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, W30TOIbI, PaJIHUOAKTUBHOCTD,
MOJICKYJIa, DJICKTPHYCCKUIM 3apsi, MPOBOJHUKH, IOJYIPOBOAHUKH, IUIIEKTPHKH, (OTOIICMEHT,
BEIIECTBO, TEJIO, O00BEM, arperaTHoe COCTOSHHE BEIIECTBA, Ta3, pacTBOpP, pPacTBOPHUMOCTD,
KpUCTaJUINYeCKass pelIéTKa, CIUIaBbl, (DMU3UUYECKHUE BCIMYHMHBI, CAUHHUIBI H3MEPEHHS, KOCMHUYCCKOE
IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJIHIIE.

buomorus:  ¢ortocunTes, apixaHwe, Ouocdepa, HKOCHCTEMA, MHHEpaIbHBIE  YIOOpECHHS,
MI/IKpOBJICMeHTI)I, MaKpO:)JICMCHTBI, IINTATCJIIbHBIC BCUICCTBA.

I'eorpadus: armochepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOJIBI, OJIE3HBIE HCKOMAEMBIC, TOILIHBO,
BOJIHBIC PECYPCHI.

IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3VJIBTATHBI
8 kmacc

W3ydyeHne XuUMHH B & Kjlacce HAmMpaBlICHO Ha JIOCTHXKEHHE OOYYarOIUMHUCS JIMYHOCTHBIX,

METANpPEIMETHBIX U MPEAMETHBIX PE3YJIbTATOB OCBOCHHS YUEOHOTO MPEeIMETa.
JIMYHOCTHBIE PE3VJIBTATHBI

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHUS MPOTrPaMMbl OCHOBHOI'O OOIIEro 00Opa3oBaHUS JTOCTUTAIOTCS B
X0JZic OOydYeHHMs XMMHUH B CIUHCTBE Y4eOHOM M BOCHHTATENILHOW JesTenbHOCTH OpraHu3alud B
COOTBCTCTBUU C TpaIII/IIII/IOHHBIMI/I pOCCHﬁCKHMH COHI/IOKy.]'II)TypHBIMI/I nu ILYXOBHO'HpaBCTBCHHbIMI/I
[ICHHOCTSIMH, IIPUHSTHIMU B OOIIIECTBE MPaBUIaMU U HOPMaMHM MMOBEJCHUS U CIIOCOOCTBYIOT IpoIieccam
CaMOTIO3HAHUS, CAMOPA3BUTHSI U COIHATU3AIIIH 00yUJaFOIIHXCSL.

JIMYHOCTHBIE PE3YIbTAThI OTPAXKAOT CHOPMHUPOBAHHOCTh, B TOM YHCIIE B YACTH:

HanI/IOTI/I‘IGCKOFO BOCIIMTAHUA

1) IICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HaydHOMY
HacCJICAUIO, IIOHMMAaHUA 3HAUYCHUA XHMH‘ICCKOﬁ HaYKI/I B X KN3HU COBpeMCHHOFO 06HleCTBa, CHOCO6HOCTI/I
BJIAJIETh JIOCTOBEpHOW HWH(MOpMAIME O TEePEIOBBIX JIOCTHKCHHUSX M OTKPBITHSIX MHPOBOW U
OTEUECTBEHHOW XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YyCTpOHCTBE MHUpa U 0OIIECTBA;

['pask1aHCKOTO BOCITUTAHUS

2) HpeI[CTaBHeHI/ISI O COIINAJIBHBIX HOpMaX nu HpaBI/IJ'IaX MECXKIINYHOCTHBIX OTHOHICHI/Iﬁ B KOJIJICKTUBCEC,
KOMMYHUKATHBHOH KOMIIETGHTHOCTH B  OOIIECTBEHHO IOJIE3HOHM, y4eOHO-HCCIIE0BaTEIbCKOM,
TBOPYECKON M JAPYrHX BUAAX ACSATEIBHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATEILHOCTH
NpU BBIOJHCHUM YYEOHBIX, IMO3HABATEIbHBIX 3a/1a4, BBITOJHECHHH XWUMHUYECKHUX JKCIIEPUMEHTOB,
CO31aHNN y‘Ie6HBIX HpO@KTOB, CTpeMJ’IeHI/Iﬂ K B3aUMOIIOHUMAHHUIO U B3aMMOIIOMOIIIN B npouecce 3TOI71
y4eOHOM JEATeIbHOCTH; TOTOBHOCTH OIICHWBATh CBOE MOBEACHUE M TOCTYIKH CBOMX TOBApHIICH C
IIO3nInn HpaBCTBeHHBIX 158 HpaBOBBIX HOpM C yqéTOM OCO3HaAHUA HOCHC}ICTBI/Iﬁ HOCTYHKOB;

[{eHHOCTH HAYYHOTO TIO3HAHUS

3) MHPOBO33PCHUYCCKUX IPEACTABICHUN O BEIIECTBE M XHMHUYECKON PEaKIMU, COOTBETCTBYIOIINX
COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIONINX OCHOBY JIJI1 HOHUMAHHUS CYyITHOCTH Hay4YHOU
KapTI/IHI)I MI/Ipa, Hpe)ICTaBJ'IeHI/Iﬁ 06 OCHOBHBIX 3aKOHOMepHOCT$IX pa3BI/ITI/I$I HpI/IpO)II)I, B3aNMOCBA3AX
YeJI0BeKa C MPUPOJIHON CPeIoi, O POJIM XUMHUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) II03HABaTCJIbHBIX MOTHBOB, HaHpaBHeHHBIX Ha HOJ'Iy'—IeHI/Ie HOBBIX 3HaHI/II\/'I II0 XHUMHH,
HEOOXOIUMBIX JUTsi O0BSICHEHHUST HAOJII0TAEMBIX MTPOIICCCOB U SBJICHUM;

5) mno3HaBaTenbHOM, WH(OPMALMOHHOW M UUTATENIbCKOM KYyJIbTYpbl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENIbHOW ~ pabOThl € YYEeOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATYpPOH, JOCTYIMHBIMU
TEXHUYECKMMHU CPEACTBAMHU HH()OPMAIIHOHHBIX TEXHOJIOTHIA,



6) uHTEpeca K OOYYEHHI0O M TIO3HAHUIO, JIFOOO3HATEIHHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW M WCCIEAOBATEIbCKON ACSITENTbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YEeHHS B ajbHEHIIEM;

DopMupoBaHUs KyJIbTYPHI 370POBbS

7) OCO3HAHUS LIEHHOCTU YXU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JJ0POBBIO, YCTAaHOBKM Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUS MOCICICTBUNA U HEMPUSATHS BPEIHBIX MPUBBIYEK (YIOTpeOICHUS
QJIKOTOJIsl, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOJIOJCHHS TMpaBWil OE30MaCHOCTH IpHU
oOpaleHuu ¢ XUMUIECKIMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

TpynoBoro Bocnutanus

8) nHTEepeca K MPAaKTUYECKOMY M3YUYCHHIO MPodeccuil U TpyAa Pa3IMdyHOrO POja, YBOKEHUE K TPYIY
U pe3ylibTaTaM TPYIOBOMU JI€ATEIbHOCTH, B TOM YHCIIE Ha OCHOBE IPUMEHEHUs MPEAMETHBIX 3HaHUHN 10
XUMHH, OCO3HAHHOTO BBIOOpa WHAMBHIYAJILHON TPACKTOPUU MPOAOKEHHS OOpa3oBaHUS C Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHUMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEI;
YCHEIHOW MPOPECCHOHANBHON JCSITEILHOCTH W PAa3BUTUS HEOOXOJIUMBIX YMEHHUH; TOTOBHOCTB
a/IanTHPOBaThCs B MpodeccroHalbHOM cpefie;

DKOJIOTHYECKOTO BOCITUTAHUS

9) 9KOJIOTUYECKH 1€1eCO00Pa3HOr0 OTHOIICHHUS K MPUPO/IE KaK HCTOYHUKY >KU3HH Ha 3emiie, OCHOBE
e€ CyIIeCTBOBAaHHS, IOHUMAHHS IICHHOCTH 3[J0POBOTO M 0e30MacHOro oopasa >KM3HH, OTBETCTBEHHOTO
OTHOIICHHUS K COOCTBEHHOMY (PU3UYECKOMY U TCUXHYECKOMY 3I0POBBIO, OCO3HAHUSA IIEHHOCTH
COOIOICHHST TpaBWiI 0E30MacHOr0 IMOBEACHHS MPU padoTe C BEIICCTBAMH, a TAKXKE B CHUTYaIUsX,
YTPOXKAIOUINX 3I0POBBIO U KU3HU JIFOJICH;

10) crmocoOHOCTH TPHUMEHATh 3HAHWS, TOJydacMble TMPU W3YYCHUU XUMHH, JUISl PEIICHUS 3aad,
CBSI3aHHBIX C OKpY’Kalolllell MPHUPOJHON Cpeoid, MOBBIIICHUS YPOBHS HKOJOTHMYECKON KYIbTYpHI,
OCO3HaHUs TJIO0AJIBHOTO XapaKTepa JKOJIOTHYECKUX MPOOJIeM W TYyTeH WX PEIICHUS IMMOCPEICTBOM
METOJIOB XUMUHU;

11) 9KOJOTMYECKOTO MBIIUICHUS, YMEHHS pPYKOBOJCTBOBATHCS WM B  ITIO3HABATEIHHOM,
KOMMYHHUKATHBHOW U COLIMAIbHON MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTAThBI

B cocraBe MeTanpenMeTHBIX pe3ylbTaTOB BBIIETSIOT 3HAUUMBbIE 751 (POPMHUPOBAHUS MUPOBO33PEHUS
oOIIeHAYYHBIE MTOHATHS (3aKOH, TEOpHs, TPUHITUI, THIOTe3a, (PAKT, CUCTEMa, TIPOIIECC, IKCIIEPUMEHT U
1p.), KOTOpPbIE HCIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpPEaMETaxX M MO3BOJSIOT Ha OCHOBE
3HAHUWA W3 3TUX TPEIMETOB (OPMHUPOBATH MPEICTABICHUE O IEJIOCTHOW HAYYHOH KapTHHE MHpa, U
yHHUBEpCalIbHbIe ydeOHbIe NeHCTBUS (ITO3HABATENbHBIE, KOMMYHHUKATHUBHBIC, PETYISTUBHBIE), KOTOPHIE
obecrnieunBaOT (HOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIILHOMY TUTAHHPOBAHHUIO M OCYIIECTBIICHUIO
y4eOHOM IesTeTbHOCTH.

MertanpeanMeTHbIe pe3yJbTaThl OCBOCHHUS 00pa30BaTEIbHON MpPOTpaMMBl MO XUMHHU OTPaKAIOT
OBIIJICHHE YHUBEPCATbHBIMU MTO3HABATEIBHBIMU JICHCTBUSMH, B TOM YHCIIE:

bazoBbIMH JIOTUYECKUMHU ACHCTBUSIMU

1) yMeHHEeM HCIIONBb30BaTh MPUEMBI JTOTUYECKOTO MBIIIJICHHUS MPU OCBOCHUU 3HAHUUN: PACKPHIBATH
CMBIC]I XMMHYECKUX TOHATHH (BBIICIATh MX XapaKTEpHBIE NpPHU3HAKH, YCTAaHABIMBATh B3aWMOCBS3b
C IPYTUMH TOHSTHUSIMH), WCIOJB30BaTh TMOHSATHUS IS OOBSICHEHUS OTICNbHBIX (DAKTOB U SIBICHHIA,
BBIOMpATh OCHOBAHUS M KPUTEPUH TS KIacCH(DHUKAIIMH XUMAYSCKUX BEIIECTB M XUMHUYCCKUX PEaAKIIHIA;
yCTaHABIUBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3M MEXIY OOBEKTaMHU H3YYCHHUS;, CTPOUTH JIOTUYECKUE
paccyxjaeHus (MHAYKTUBHEIC, IETYKTHBHBIC, 10 aHAJIOTHH ); JIeJIaTh BBIBOBI M 3aKITIOUCHHS,

2) yMeHHeM TMPUMEHSATh B TMPOIECCe TMO3HAHUS TOHATHS (MpPEAMETHBIE M METalpeAMETHEIE),
CUMBOJIMYCCKUE (3HAKOBBIE) MOJEIH, HWCIIOJBb3yeMble B XUMHH, MPEOOPa3OBBIBATh  IIHPOKO
MpPUMEHSIEMbIE B XHMHH MOJEIbHBbIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTA),
XUMHYecKass (popMyrna U ypaBHCHHE XUMHYECKOH PEaKIMM — TPU PEIICHUH y4eOHO-TI03HABATEIbHBIX
3a/a4; ¢ y4ETOM DJTHX MOJENIbHBIX NPEICTABICHUN BBISBIATH M XapaKTePU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEaKLUi; BBIABIATH 00IIME
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBCHHBIE CBSI3M W TPOTHUBOPEYMs] B HM3y4aeMbIX TpoIeccax |
SBJIGHUSAX; Tpe[uiaraTb KPUTEPUHM JUIsl BBISBICHUS OSTUX 3aKOHOMEPHOCTEH U MPOTHBOPEYUN;



CaMOCTOATENILHO BBIOMpaTh CIOco0 pemnieHus y4deOHOM 3amadyu (CpaBHHUBATh HECKOJIHKO BapHAHTOB
peleHust, BRBIOUpaTh HanboIee NOAXOAAIINHA ¢ Y4ETOM CaMOCTOATENBHO BBIICTICHHBIX KPUTEPUEB);
ba3zoBbIiME HCcne10BaTEILCKUMU IEHCTBUSAMU

3) yMEHHMEM HCII0JIb30BATh ITOCTABJICHHBIE BOIIPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI i (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHWIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;

4) mnpuobpereHue OMbITa MO I[UIAHUPOBAHUIO, OPraHU3alUU U IPOBEACHUIO YYECHHYECKHX
SKCIIEPUMEHTOB: YMEHHE HaOJII0JaTh 3a XOJOM IIPOLEcca, CaMOCTOSTENBHO IPOrHO3UPOBATH €ro
pe3ynbrat, GopMmynupoBaThb O00O0OIIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOIO OIBITA,
WCCJICTIOBAHMSI, COCTABIISATh OTUET O MPOICIIaHHOM paboTe;

Pa6oToii ¢ nuadopmanueit

5) ymeHueMm BbIOMpaTh, aHAIM3UPOBATH U HMHTEPIPETUPOBATH MH(POPMALUIO PA3IHYHBIX BUIOB H
dbopM TpelCTaBICHUS, MOJYyY4aeMyld M3 pa3HbIX MCTOYHUKOB (HAYy4YHO-MOMYJISIpHAs JMTEparypa
XUMHUYECKOTO COJIepKaHUs, CIPAaBOYHBIE TOCOOMS, pecypchl VHTepHeTa); KpUTHUECKH OLEHHBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM NPUMEHSTH PA3IUYHBIC METOABI M 3alpOChl MPHU TMOUCKE W O0TOOpe MHPOpMALUU H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX JJIsl BHIIIOJIHEHUS YU€OHBIX U MO3HABATENBHBIX 3a/1a4 OImpe-
NeNEHHOTO  THMA; TNPHOOpETeHHWe OmblTa B 00JAacTH  MCIONB30BaHHS — MH(POPMALIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJAJEHUE KYyIbTYpOll aKTUBHOTO UCIOJIb30BaHUS PA3TUYHBIX
MOUCKOBBIX CUCTEM; CAMOCTOSITETILHO BHIOMPATh ONTUMAIBHYIO (OPMY IMpeICTaBlIeHUs HHPOPMALUU U
WUIIOCTPUPOBATh pellaeMble 3a7aud HECIOXKHBIMHU CXEMaMH, JuarpaMMamMu, JIpyruMu Qopmamu
rpa@uKy ¥ UX KOMOMHAIUSIMU;

7) yMeHHEeM WUCHOJb30BaTh W AaHATU3UPOBAaTh B IIpollecce Y4eOHOM M UCCIIe0BATEIbCKON
NESTeTbHOCTH WH(GOPMAIMIO O BIMSHUU TMPOMBIIIICHHOCTH, CEIBCKOTO XO3sIMCTBA M TpPAHCIIOpTa Ha
COCTOSIHME OKPY>KAIOLIeH MPUPOTHON CPEIbI;

YHUBEpCATbHBIMA KOMMYHHKATUBHBIMH JICHCTBUSIMHU

8) yMeHHeM 3aJlaBaThb BONPOCH! (B XOJ€ AMANOra W/WiM JUCKYCCHH) IO CYLIECTBY 0OCYXaaeMon
TeMBI, (POPMYITMPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BBIIOJHEHUS MPEATIOKEHHOM 3a/1a4u;

9) mpuoOpeTeHHEe OMNbITa MPE3EHTALUU pPE3YIbTaTOB BBHIMOJHEHUS XUMHUYECKOTO 3KCIIEpUMEHTa
(J1abopaToOpHOTO OMBITA, TAOOPATOPHOU PabOTHI MO MCCIIEIOBAHNUIO CBONCTB BEIIECTB, YI€OHOTO MPOESK-
Ta);

10) 3auHTEpeCcOBaHHOCTh B COBMECTHOM CO CBEPCTHMKAMH IO3HABATEIbHOW U HCCIIENOBATEIbCKON
JESTeNbHOCTH MpPU PELICHUH BO3HMKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOLIMX MHTEPECOB M cOrJja-
COBaHMs MO3ULUM (00CYyX/IeHUsl, OOMEH MHEHUSMHU, «MO3TOBbIE IITYPMbI», KOOPAUHALIUS COBMECTHBIX
NecTBUH, onpesiesieHne KpUTEPUEB MO OLIEHKE KaueCTBa BBIIIOJIHEHHOM paboThI U JIp.);

YHUBEPCATBHBIMU PETYJISITUBHBIMU JACHUCTBUSIMU

11) yMeHueM CaMOCTOSITEIbHO ONpPENENsATh LENu JeSTeIbHOCTH, IUJIaHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBAaTh U MpPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESATENbHOCTb, BHIOMPATh Haubolee
3¢ deKTUBHBIE CTIOCOOBI pelIeHUs] y4eOHBIX U M03HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTABIATh MU
KOPPEKTUPOBATh MPEIOKEHHBIN aJrOPUTM JIEUCTBUH NPU BBINOJHEHUH 33JaHUM C YU4ETOM IOJTYyYEHUS
HOBBIX 3HaHMH 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKLHUsAX; OLIEHUBATh COOTBETCTBHE
MIOJIyYEHHOTO pe3yJbTaTra 3asBJIE€HHON LeNH;

12) ymeHneM UCTIoNb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMbIe B YCIIOBUHU 3a/JaHUM.

I[MPEAMETHBIE PE3VYJIbTATHI

B cocraBe mpenMeTHBIX pe3yibTAaTOB MO OCBOEHHUIO O0S3aTENBHOIO COAEP)KaHHUS, YCTAHOBJIEHHOTO
JTAHHOW TIpUMEpPHON paboyeil mporpaMMoi, BRIIETSIOT: OCBOCHHBIE 00YJaIOIMMMUCS HayYHBIC 3HAHUS,
YMEHUS U CIOCcOObl JeicTBui, crneuuduyeckue UIsi NPEAMETHOW 001acTu «XUMHS», BUIbI
NeSITeIbHOCTH 110 MOJIyYE€HUIO HOBOTO 3HAHUS, €r0 HHTEPIpEeTaliH, MIPeoOpa30BaHMUI0 U IPUMEHEHUIO B
Pa3IMYHBIX YU€OHBIX M HOBBIX CUTYAIUIX.

[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCS CAEAYIOUUX YMEHHI:

1) packpvisamb cmbici OCHOBHBIX XUMHYECKHUX MOHSATHIA: aTOM, MOJICKYJIA, XMMUYECKUH SJIEMEHT,
MIPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOpPOJHAs W HEOJHOPOAHAs), BaJEHTHOCThb, OT-



HOCHUTENIbHAsl aTOMHash W MOJIEKYJspHas Macca, KOJMYECTBO BEIIECTBa, MOJb, MOJIIpHAas Macca,
MaccoBast OISl XUMHUYECKOTO AJIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BhEM, OKCH/I, KUCTIOTa, OCHOBAaHUE,
COJIb, NEKTPOOTPUIIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl peakius, KiacCuuKaius peaxiuii:
pEaKiMu COCNUHEHUsS, PEAKIUU PA3JIOKCHHUS, PEaKIUW 3aMEIleHHUs, peakIuu OoOMeHa, JK30- H
SHAOTEPMUYECKUE pEeaKUuu; TeIioBOM 3(h(deKT peakuuu; SAPO aToMa, SJICKTPOHHBIA CIOM aToma,
aTOMHasi OpOHTab, PANYC aToMa, XMMHUYECKas CBs3b, MOJIIPHAS U HETOJSApHAs KOBAJICHTHAs CBS3b,
MOHHAsl CBs3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBasi JI0JIs BellecTBa (IIPOLIEHTHAS KOHLIEHTPALIKs) B
pacTBope;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TOHSITHH (CM. M. 1) U IPUMEHATH 3TH
MIOHSTHUS MPU ONMMCAHUU BEIIECTB U UX MPEBPAICHUN;

3) ucnonvszosames XAMUYECKYI0O CHMBOJIMKY JUIS COCTaBlicHHs (OPMYNT BEIIECTB W ypaBHEHHM
XMMHYECKUX PEAKIIUI;

4) onpedensimv BaJCHTHOCTh aTOMOB 3JIEMCHTOB B OWHApPHBIX COCIMHEHHUSX; CTEICHb OKUCIICHHUS
9JIEMEHTOB B OWHApHBIX COCIUWHEHUAX; TMPUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
coequHEHN To QopmyiaMm; BUI XUMHUYECKON CBs3M (KOBAJEHTHAs U HOHHAs) B HEOPTaHUYECKUX
COCJIMHECHMUSIX;

5) packpwieams cmwica Tlepuomuueckoro 3akona JI. V1. MengeneeBa: 1eMOHCTPUPOBATh MIOHUMAHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX JIEMEHTOB OT WX MoJioxkeHus B [lepuonnueckoit
CUCTEME; 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-MOJEKYJISIPHOTO
VYeHHUs, 3aKOHa ABOTaJIpo; OINKCHIBATH W XapakTepu3oBaTh TabnumuHyro (opmy Ileproamueckoit
CUCTEMbI XMMHUYECKUX AJIEMEHTOB: pa3inyaTh MOHATHUS «TJ1aBHas NoArpymmna (A-rpymnmna)» u «modoyHas
noarpynna (b-rpymma)», Manele u OOJBIIME TIEPUOIBI; COOTHOCUTH 0003HAYCHHSI, KOTOPHIC UMEIOTCS B
tabmuue «llepuomuyeckas cucremMa xumuuyeckux osiemeHtoB JI. U. MenneneeBa» ¢ UHCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB W 3apsj sijpa, OOIIee YUCIIO
ANIEKTPOHOB U paclpepeNieHHue UX 0 AIEKTPOHHBIM CIIOSM);

6) rraccupuyuposams XUMHUUECKUE DJIEMEHTHI, HEOPTAaHWYCCKHE BEIICCTBA; XUMHUCCKUE PEaKI[UH
(Mo YMCTy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (eKTy);

7) xapaxmepuzosams (Onucvléams) OOIME XUMHUECKHUE CBOMCTBAa BEIIECTB PA3UYHBIX KJIACCOB,
MOATBEPXKJasi ONUCAHWE MPUMEpPAMU MOJIEKYJISAPHBIX YPaBHEHUU COOTBETCTBYIOUIUX XHMHUYECKHUX
peaKuii;

8) mpoenozupoeams CBONCTBA BENIECTB B 3aBUCMOCTH OT MX KaueCTBEHHOTO COCTaBa; BO3MOXXHOCTH
MPOTEKAHUS XUMHUYECKUX TTPEBPAILICHUI B PA3JIMYHBIX YCIOBHSIX;

9) ebluuCAAMb OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MAacChl BEIHIECTB; MAacCOBYIO JOJIFO
XUMHUYECKOTO AJIEMEHTa 1Mo (HOpMysie COSTMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Thl O YPaBHEHHIO XMMUYECKOUN peaKIiny;

10) npumensimo OCHOBHBIE OTEPAIUN MBICIUTEIBHOM JAEATEIILHOCTH — aHAIW3 U CHHTE3, CPaBHEHHE,
0000111eHNEe, CUCTEMATH3AINIO, KIacCU(DHUKAINIO, BBISIBICHUE MPUYNHHO-CIEICTBEHHBIX CBA3EH — IS
M3y4YeHHUs CBOWCTB BEIIECTB M XMMHUUYECKHX PEAKIINN;, €CTeCTBEHHO-HAYYHBIC METOJIbl MO3HAHUS —
HaOI0IeHNe, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peaTbHBIN M MBICIIEHHBIH );

11) cnedosame npaBUIaM MOJIB30BAHUS XUMHUYECKON MOCYA0H M J1TaOOpaTOPHBIM 00OPYJAOBaHUEM, a
Tak)ke MpaBWiIaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIMSMHU TIO BBITIOJTHEHUIO
Ja00pPaTOPHBIX XUMHUYECKUX OMBITOB IO MOJYUYEHUIO M COOMPAHHIO Ta3000pa3HbIX BemecTB (BOAOpOaAa
U KHUCJIOpOJia), NPUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHOW MacCOBOM J0Jied pacTBOPEHHOTO
BEIIECTBA; TUIAHUPOBATH M MPOBOJUTH XHMHYECKHE SKCIIEPUMEHTHI IO PACMO3HABAHHMIO PACTBOPOB
eIoueid ¥ KUCIIOT C MOMOIIBI0 HHINKATOPOB (JakMyc, (heHondTaaernH, METUIOPAHK U JIp.).

I[TJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI
9 knacc

N3yuenne xumuu B 9 Kiacce HaMpaBJIeHO Ha JOCTIKEHUE 00YUYaIOMUMUCS THIYHOCTHBIX,

METanpeIMETHBIX U MPEAMETHBIX PE3yIbTaTOB OCBOCHHUS yUeOHOTO peIMeTa.
JIMYHOCTHBIE PE3VIJIbTATHI

JIM9HOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbI OCHOBHOTO OOIIEro oOpa3oBaHMs TOCTHTAIOTCS B

xoje oOyueHuss XMMHUHM B €IMHCTBE Y4eOHOM M BocmHUTaTeNbHOW JAesTenbHOcTH OpraHuzaluu B



COOTBETCTBUHM C TPAAUIMOHHBIMU POCCHUICKUMHU COIMOKYIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMH, IIPUHATHIMU B OOILECTBE MPAaBUIAMU U HOPMaMHM MOBEACHUS U CIIOCOOCTBYIOT MpOLIEccaM
CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COLUAIM3AINH 00Y4aIOIIHUXCS.

JIMYHOCTHBIE PE3yAbTAaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHUCIIE B YACTH:

[TaTproTHYeCKOro BOCIHUTAHUS

1) LIEHHOCTHOTO OTHONIEHHS K OTEYECTBEHHOMY KYJbTYpPHOMY, HCTOPUYECKOMY M HAyYHOMY
HACJIEIUIO, TOHUMAaHMsI 3HaYeHHs] XUMHUUECKON HAayKH B KU3HU COBPEMEHHOI'O 00IeCTBa, CIOCOOHOCTH
BJIAJIETh JIOCTOBEpHOW HH(pOpMaIeil O TNepepoBbIX JOCTIKEHHSIX U OTKPBITUSX MHPOBOM H
OTEYECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

I'paxxnanckoro Bocruranus

2) mpencTaBieHHs O COLMAIbHBIX HOPMaxX U MpaBUIaX MEXJIMYHOCTHBIX OTHOIICHUN B KOJUICKTHBE,
KOMMYHHUKAaTHBHOH KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, y4eOHO-HMCCIe0BaTENIbCKOM,
TBOPUYECKOHN M JPYTUX BUAAX AEATEILHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOIl COBMECTHOU AESTETbHOCTU
IpU BBIOJHEHUH YYEOHBIX, IMO3HABATEIbHBIX 3a/a4, BBITOJHEHHH XWMHUYECKHUX HKCIIEPHMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOMOHMMAHUIO M B3aWMOIIOMOIIM B MPOIIECCE ITOM
y4eOHOH NesITeTbHOCTH; TOTOBHOCTH OIICHHWBATh CBOE TOBEACHHWE M TIOCTYIKH CBOMX TOBAapHUIIEH C
MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIIKOB;

LlenHOCTH HAayYHOTO MMO3HAHUS

3) MHpPOBO33PEHYECKHX MPEJCTABICHUNH O BELIECTBE U XMMHUYECKON pEeaKkiuu, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIOIINX OCHOBY JUIsl IOHUMAHUS CYIIHOCTH HaAyYHOU
KapTUHBI MUpa; MPEJCTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHUS MPHUPOJbI, B3aUMOCBSI3IX
4eJI0BeKa C MPUPOJHON Cpesloil, O posiv XMMHMHU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTE;

4) mo3HAaBAaTENbHBIX MOTHMBOB, HAIPABJICHHBIX Ha IMIOJYYeHHE HOBBIX 3HAHMA 10 XUMHH,
HEOOXOAUMBIX JUTSI OOBSICHEHHUST HAOIIOTAaeMBIX MTPOIIECCOB U SIBJICHUM;

5) mno3HaBaTeNnbHOW, WH(MOPMALMOHHOW M UWUTATENbCKOM KYyJIbTYpbl, B TOM YHCJIE HaBHIKOB
CaMOCTOSITENIbHOM  paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHON JIUTEpaTypol, JOCTYHHBIMH
TEXHUYECKUMHU CPeICTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYYEHUI0O M TIO3HAHUIO, JIFOOO3HATEIHHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHMIO, TMPOEKTHOM M MCCIIENOBATENbCKON JAEATENbHOCTH, K OCO3HAaHHOMY BBIOOpPY
HaIpPaBJIEHHOCTH U YPOBHS O0y4YEHUS B ajbHEHIIEM;

DopMHUPOBaHUS KYJIbTYPbI 3/10POBbs

7) OCO3HAaHHUS LIEHHOCTU *U3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKM Ha
3JI0pOBbIIl 00pa3 >KW3HU, OCO3HAHUS IOCIEACTBUI M HENPUATHS BPEIHBIX NMPHUBBIYEK (YHNOTpeOieHus
QJIKOrOJIsl, HApPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJEHHUS TMpaBWil OE30MACHOCTH IpH
O0palleHnH ¢ XUMUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

TpynoBoro BocnuTanus

8) uHTepeca K MPaKTUYECKOMY M3YUYEHMIO podeccuil U TpyAa pa3IuyHOro poJia, yBaKEHHUE K TPYAY
U pe3ylbTaTaM TPYJIOBOU JIE€ATEIbHOCTH, B TOM YHCII€ Ha OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHU 1O
XMMHHU, OCO3HAHHOT'O BbIOOpa WHAMBHUIYaIbHOM TPAaeKTOPUHU TNPOJODKEHUS O0pa3oBaHHs C YYETOM
JUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTE;
YCIIEIIHOM MpOo(ecCUOHANBHONW JEATENbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHMH; TOTOBHOCTH
a/1IalTHPOBaThCs B MpodeccroHalIbHOM cpefie;

DKOJIOTUYECKOTO BOCIIUTAHMS

9) 3KOJOTUYECKH 1e1eCO00Pa3HOT0 OTHOIIECHHUS K MPUPO/IE KaK HCTOYHUKY JKU3HM Ha 3eMJiie, OCHOBE
e€ CyIeCTBOBaHUS, TOHUMAHHUS LIEHHOCTH 3/10pPOBOTO U 0€30MacHOro oopasa >KU3HU, OTBETCTBEHHOI'O
OTHOIIEHHUS K COOCTBEHHOMY (DHU3MYECKOMY U IICUXMUYECKOMY 3J0pPOBbIO, OCO3HAaHHUS ILIEHHOCTH
COOMIIOICHHUsT TIpaBU 0€30MacHOrO MOBENEHHs MpH paboTe C BElEeCTBAMHU, a TaKXKe B CUTYaIUsX,
YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

10) crocoOHOCTH MPHUMEHATh 3HAHUS, MOJIydyaeMble MPH W3YYEHUHM XHMHUH, JUIS pelIeHus 3ajaad,
CBSI3aHHBIX C OKPYXaIOIIEH MNPUPOJHON CpEIOM, MOBBIIMICHUS YPOBHS 3KOJOTHYECKON KYJIbTYPHI,
OCO3HAHMA TIIOOATBHOTO XapakTepa HKOJIOTHYECKUX IMpoOJIeM M MyTed HX PEeHIeHUs MOCPEICTBOM
METOJIOB XUMUU;



11) 9SKOJOrMYecKOro MBIIUIEHUS, YMEHHs pPYKOBOACTBOBaTbcd MM B  II03HABaTENIbHOMH,
KOMMYHUKATUBHON U COLIMAJIBHOM ITPAKTHUKE.

METAITPEJIMETHBIE PE3VJIbTATBI

B cocraBe MeTanpeaMETHBIX PE3yJIbTaTOB BBLICISIOT 3HAYUMBIE IS (POPMHUPOBAHUS MUPOBO33PEHUS
oO01eHayYHbIe TOHATUSA (3aKOH, TEOpHUs, IPUHLIUI, TUIIOTE3a, (PAKT, CUCTEMA, MTPOLECC, IKCIIEPUMEHT U
1p.), KOTOpPBIE UCHOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETax M MO3BOJISIOT HA OCHOBE
3HaHUI U3 3TUX NpeIMeTOB (POPMHUPOBATh MPEJCTABICHHE O LEJOCTHOW HAay4HOH KapTUHE MMpa, U
YHHUBEpCaJbHbIE Y4eOHbIE JecTBUS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYISATUBHBIC), KOTOpPbIC
obecneunBaOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSATEIBHOMY IUIAHUPOBAHUIO U OCYILECTBIECHUIO
yueOHOIl 1eITeTbHOCTH.

MeranpeameTHble pe3yibTaThl OCBOCHMsS OOpa30BaTEIbHOM HpPOrpaMMbl 10 XUMHHM OTPaXKaroT
OBJIaJICHUE YHUBEPCAJIbHBIMU [103HABATEIILHBIMU JIEHCTBUSMU, B TOM YHCJIE:

bazoBbIMU JIOTHYECKUMU AEHCTBUAMU

1) ymMeHueM HCIOJIb30BaTh NMPUEMBI JJIOTUYECKOIO MBIIJICHUS IPU OCBOCHHWU 3HAHUN: PacKpbIBAaTh
CMBIC]I XMMUYECKMX MOHATHH (BBIACNATh MX XapaKTepHblE NMPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b
C IpYTUMH HOHSTHUSIMM), HCIOJIb30BAaTh IOHATHS JJi1 OOBSICHEHHS OTHEIbHBIX (PAKTOB M SIBICHMHIA,
BbIOMPATh OCHOBAHMS U KPUTEPUHU JUI KJIACCU(PUKAIIMA XMMUYECKUX BELIECTB U XUMHUYECKUX PEaKIIHIA;
YCTAHABIIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXAY OOBEKTaMH H3Y4YEHMs; CTPOUTH JIOTMUYECKHE
paccyxaeHus (MHyKTUBHBIE, 1eJyKTUBHBIE, 10 aHAJIOT'MH); A€aTh BBIBOABI U 3aKJIIOYECHHUS;

2) yMeHHEM IpPUMEHATh B IMpOLECCe IMO3HaHWUSI MOHATUS (MPEIMETHbIE U METANpPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIHM, UCIOJNb3yeMble B XHMHUH, MpeoOpa3oBbIBaTh IIMPOKO
IPUMEHSIEMbIE B XHMHHM MOJIECIbHBIE INPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMu4eckas GopMyia U ypaBHEHHE XMMUYECKONW PeaklUUd — MPHU PEeIIeHUN Yy4eOHO-TI03HAaBaTEeIIbHBIX
3a/a4; ¢ Y4ETOM O3THUX MOJEJbHBIX NPEJICTABICHUN BBISIBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE
IIPU3HAKY U3Y4YaeMBIX O0BEKTOB — XMMHUYECKUX BELIECTB MU XUMHUECKUX PEaKIMii; BBIABIATH 0OLIMe
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHbIE CBSI3M W NPOTHUBOpPEUMs] B M3y4aeMbIX Ipoleccax u
ABJICHUSAX; Mpe/laraTb KPUTEPUM JUIs BBIABICHUS O3THUX 3aKOHOMEPHOCTEH M IPOTUBOPEUYUN;
CaMOCTOATENILHO BBIOMpaTh CIOCO0 pelieHus y4eOHOM 3amadyu (CpaBHUBATh HECKOJIBKO BAapHUAHTOB
peleHusl, BBIOUpaTh HanbosIee NOAXOA[IINHA ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHUEB);

ba3zoBbIME Hccnen0BaTEbCKUMU AEUCTBUSIMU

3) yMeHHeM HCHOJIb30BaTh MOCTABIEHHBIE BONPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TaKXXe B
KauecTBE OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPaBUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

4) npuobpereHue oOmblTa MO I[JIAHUPOBAHUIO, OpPraHU3alUMU U IPOBEACHUI0 YYEHHYECKHX
HKCHEPUMEHTOB: yMEHHE HaOI0JaTh 3a XOAOM IpOIecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €ro
pe3ynbratr, (opMmynupoBaTb OOOOIIEHUS W BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOIO OIBITA,
HCCIIEIOBaHMs, COCTABIATh OTYET O MPOJAETaHHOM padoTe;

PaGoroii ¢ undopmanueit

5) ymeHueMm BbIOMpaTh, aHAIM3UPOBATH U HMHTEPIPETUPOBATH MH(POPMALIMIO PA3IMYHBIX BUJOB H
dbopM TpenCTaBICHUS, MOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAYYHO-MOMYJSIpHAs JHTEpaTrypa
XMMHUYECKOTO COJIepKaHus, CIpaBOYHbIE MOcoOus, pecypchl VHTepHeTa); KpUTHYECKH OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

6) yMEHHMEM NPUMEHSATh DPA3IUYHbIE METOABI M 3alpOChl MPHU MOUCKE U O0TOOpe MHpOpMaLUU H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX JJISl BHIIIOJHEHUS! YU€OHBIX U MMO3HABATEIbHBIX 33/1a4 OIpe-
NeNEHHOTO  TUMA; MNpHOOpeTeHHe ombplTa B 00JAaCTH  MCIONB30BaHMS — MH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJEHUE KYyJIbTypOll aKTUBHOTO UCIOJIb30BAaHUS PAa3IUYHBIX
MOUCKOBBIX CHUCTEM; CAMOCTOSITEIIbHO BHIOMPATh ONTUMAIBHYIO (OpPMY IpelcTaBleHHs] HHPOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECIOKHBIMU CXE€MaMH, JuarpaMMaMu, JIpyruMu Qopmamu
rpaduKu 1 UX KOMOMHAIUSIMU;

7) yYMEHHEM HCIOJb30BaTh W AaHAJIM3UPOBATh B TIpollecce YUeOHOW M HCCIEeI0BATEIbCKOU
JeSITeIbHOCTH WH(POPMALMIO O BIMSHUU MPOMBIIUIEHHOCTH, CEJIBCKOIO XO3SHCTBAa M TPAHCIOpTa Ha
COCTOSTHUE OKPY>KaroIIeH MPUPOIHOM Cpebl;



YHuBepCcaIbHBIMM KOMMYHUKAaTUBHBIMH JCHCTBUAMHU

8) yMeHHeM 3a/aBaTh BONPOCH! (B XOJ€ AMAIOra W/WIM JUCKYCCHUH) IO CYLIECTBY OOCYXIaeMon
TeMbl, POPMYJINPOBATh CBOU MPEATIOKEHNUS OTHOCUTEIIBHO BHIMOJIHEHUS NPeJUI0KEHHON 3a/1auu;

9) mpuoOpeTeHHE OMbITa MPE3CHTALUU PE3YIbTaTOB BBIMOJHEHHS XHUMHUYECKOTO 3KCIIEPHUMEHTa
(;1abopaTOpPHOro OMbITA, JA00PATOPHOIH PAOOTHI 110 UCCIIEIOBAaHUIO CBOMCTB BEILECTB, y4EOHOrO MPOEK-
T12);

10) 3anHTEepecOBaHHOCTh B COBMECTHOH CO CBEPCTHHKAMHU IO3HABATEJILHOW U MCCIIENI0BaTEIbCKON
JESATEIbHOCTH MPU PEUICHUH BO3HHMKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOLIMX MHTEPECOB M COTJa-
COBaHUS MO3ULMH (00CyXkeHHs, 0OOMEH MHEHUSIMH, «MO3TOBBIE IUTYPMbI», KOOPJUHALIUS COBMECTHBIX
NENCTBUM, ONpEeIIEHNE KPUTEPUEB 110 OLIEHKE Ka4eCTBA BHIIIOJHEHHONW pabOTHI U Jp.);

VYHUBEpCATBbHBIMU PETYJIATUBHBIMU JIECHCTBUSAMHA

11) ymeHueM caMOCTOSITEIBHO ONPENENITh LEJIU AESITEIbHOCTH, IIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBAaTh U NPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JESATEIBHOCTh, BBIOMpaTh Hambosee
3¢ deKTUBHBIE CTTOCOOBI pelIeHUs] y4eOHBIX U MO3HABATEIBHBIX 3a/1a4, CAMOCTOSITENIbHO COCTABIIATh WIIH
KOPPEKTUPOBATh NIPEIUIOKEHHBIN aJITOPUTM ACUCTBUN NPU BBIIIOJIHEHUU 3alaHUN C YYETOM MOIYyYEHUS
HOBBIX 3HaHMH 00 M3y4aeMbIX OOBEKTaX — BEHIECTBAX M pPEAKLHUAX; OLEHUBATh COOTBETCTBHE
IIOJIyYE€HHOT'O pe3yJIbTaTa 3asBJICHHON LIeIy;

12) ymeHueM UCIoNb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, PEAJIaraéMble B YCIOBUU 3a/JaHUM.

IMTPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX PE3yIbTaTOB MO OCBOSHHUIO O0S3aTEIBHOTO COAEP)KaHUs, YCTaHOBICHHOTO
JAHHOM MpUMepHOH paboyell IpOorpaMMoii, BBIIENSIOT: OCBOEHHBIE 00yYarOIMMHUCS HAyYyHbIE 3HAHUS,
YMEHUSI M CIOCOOBI JIEHCTBHHU, CcHenu(HuyUecKhue s MPEeaIMETHON o0macTH «XUMHUsS», BHIBI
JESTeIbHOCTH 110 MOJTY4YE€HUI0 HOBOT'O 3HAHMSI, €0 HHTEpIpeTaluy, IpeoOpa30BaHUI0 U IPUMEHEHUIO B
Pa3IMYHbIX YUEOHBIX U HOBBIX CUTYaIUX.

[IpeamerHble pe3ynabTaTbl NPEICTABICHbl OTPAKAlOT C(HOPMHUPOBAHHOCTh Yy  OOYHYaIOUIMXCS
CHEAYIOUIUX YMEHUN:

1) packpwisams cmbici OCHOBHBIX XUMHYECKHX MOHSATHN: XMMHUYECKUI DIIEMEHT, aTOM, MOJICKYJa,
MOH, KaTUOH, aHHOH, ITPOCTOE BEUIECTBO, CJI0KHOE BEILECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULIATEIHHOCTD,
CTENEeHb OKUCJICHUS, XUMHMUYECKasl peakiys, XUMHUYecKas CBs3b, TEIIOBOM 3(deKT peakuuu, Moib,
MOJIApDHBIA 00BEM, paAcTBOp; JJIEKTPOJIMTHI, HEIJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs JUCCOLMAIUS,
peaknMu HMOHHOro OOMeHa, KaTajau3aTop, XMMHYECKOe paBHOBeCHE, OoOpaTHMble M HeoOpaTHMBbIe
peaKkiuy, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIECHHUE U
BOCCTAQHOBJICHHE, AJIOTPONUs, aM(OTEepHOCTb, XHWMHYECKas CBA3b (KOBaJEHTHas, HOHHas,
MeTaJlJIN4ecKasi), KpUcTajsinyeckasi peléTka, KOppo3us METaIOB, CIUIABbl; CKOPOCTh XHMHUYECKOH
peakuuu, npeaenbHo pomyctumMas konueHTpanus (I1IJ1K) Bemectsa;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX TOHSATHH (CM. M. 1) U TPUMEHSATH 3TH
MIOHSTHS IIPH ONMCAaHUM BELLIECTB U UX IIPEBPAILCHUN;

3) ucnonvszosames XUMUYECKYI0O CHUMBOJIUKY JUIS COCTaBlicHHs (OpPMYJ BEIIECTB W ypaBHEHHI
XUMHUUYECKHUX PEaKIIM;

4) onpedensimb BaAJCHTHOCTh M CTCICHb OKHUCICHHUS XHUMHUYECKHX O3JEMEHTOB B COCTUHECHUSIX
Pa3IMYHOrO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OMpeAeIEHHOMY Kilaccy COeAMHEHUi o ¢popmyiam;
BUJ XMMMUYECKOH CBSI3U (KOBaJE€HTHAas, MOHHAs, METa/NIMYecKas) B HEOPraHWYECKUX COEAMHEHUSX;
3apsil MOHA IO XUMHUYECKoW (hopMmysie; XapakTep cpeabl B BOJHBIX PacTBOpPAaX HEOPraHMYECKUX
COEIMHEHHH, TUIl KPUCTAJUIMYECKOMN PEIIETKH KOHKPETHOTO BEIECTBA;

5) packpwisame cmwvicn [lepnogumueckoro 3akona JI. M. MeHaeneeBa M J€MOHCTPHPOBATh €ro
MMOHMMAaHHE: OMHUCHIBATh U XapaKTepH30BaTh TabmnuHyto Gopmy [leproanueckoil CUCTEMbI XMMHUECKUX
AJIEMEHTOB: pa3ivyaTh MOHATUS «TJaBHas mnoxarpymmna (A-rpynma)» u «mobounas noarpymmna (b-
rpynmna)», Majble U OOJbIIMEe TEepUOJbl; COOTHOCUTh OOO3HAUEHHs, KOTOphIE HMEIOTCS B
NepUoINYecKoil TabamIle, C YMCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKHX 3JIEMEHTOB
(coctaB m 3apsia sjapa, oOIee YHCIO DJIEKTPOHOB W PACIPEICICHHE MX IO JJICKTPOHHBIM CIIOSIM);
OOBSICHATH 00LIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCIMHEHHH B mpesenax
MaJIbIX IIEPUOIOB U INIABHBIX MMOATPYII C Y4ETOM CTPOCHHS HX aTOMOB;



6) kraccuguyuposames XAMUYECKUAE DJICMEHTHI, HEOPTaHMUYCCKHE BEIECTBA; XMMHUYCCKHE PEaKIUH
(0 4HMCIly ¥ COCTaBY y4YacCTBYIOIIMX B pPEAKIMU BEUIECTB, MO TEIIOBOMY 3(QeKTy, 1Mo M3MEHEHHUIO
CTETEeHEN OKUCIICHUS XUMHUECKUX 3JIEMEHTOB);

7) xapaxmepuszosams (ONKCHIBATh) OOIIME U CHCHM(PUUCCKHE XUMHUCCKHUE CBOMCTBA MPOCTBIX U
CIIO)KHBIX BEIECTB, IMOATBEPXKAas OMUCAHHE MpPUMEPaMU MOJEKYJISAPHBIX M MOHHBIX YpaBHEHH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;

8) cocmaensime ypaBHEHHS IEKTPOJUTUICCKON TUCCOLMAIIMN KUCIIOT, IEJI0Yel U COJIei; OTHbIC U
COKpaIléHHBIE YPAaBHEHUS peakUuii HMOHHOTO OOMEHA; YpaBHEHUS pEaKUui, IOATBEPKAAIONIINX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3U MEX]y BEIIECTBAMH PA3IUNYHBIX KJIACCOB;

9) packpwisams cywHOCMb OKUCIUTEIBHO-BOCCTAHOBHTEIILHBIX PEAKIMI TOCPEICTBOM COCTABJICHUS
AJIEKTPOHHOIO OajlaHca 3TUX peaKLuil;

10) npoerno3zuposams CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS; BO3MOXKHOCTHU MPOTCKAHHS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

11) ebiuucismes OTHOCUTEIBHYIO MOJICKYJISIPHYFO M MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJIIO
XMMHUYECKOT0 3JIeMEHTa 1Mo (opMysie COSAMHEHUS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
PacUéThI 10 YPaBHEHUIO XUMUYECKON PEaKIInu;

12) credoeéams mpaBuIaM MOJB30BAHHS XUMHUYECKOW MOCYION U JaOOPAaTOPHBIM O0OpYJIOBaHHUEM, a
Tak)Ke MpaBWIaM OOpaIICHHs C BEIMIECTBAMH B COOTBETCTBHH C HHCTPYKIMSAMHU TIO BBITIOJHEHUIO
71a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJTYYSHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U
YIJIEKUCIIOTO ra3a);

13) npo6ooums peakuuu, TOATBEPXKAAIONINE KAYeCTBEHHBIH COCTaB  pa3jMYHBIX  BEHICCTB:
pacro3HaBaTh OMBITHBIM IYTEM XJIOPUA-, OPOMUJI-, HOIUA-, KapOoHaT-, (hocdaT-, CHIHKaT-, Cyabdar-,
THIPOKCH/I-UOHBI, KATHOHBI aMMOHHUS W HOHBI M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

14) npumensims OCHOBHBIE OIEPAIIMHA MBICITUTEILHON JAEATEIBHOCTH — aHAIM3 U CHHTE3, CPaBHEHHE,
000011IeHIEe, CHCTEMATH3AINIO, BBISBJICHHE TPUYNHHO-CIIEICTBEHHBIX CBS3€H — JUISI M3y4YECHHUSI CBOWCTB
BEIIECTB M XUMHUYECKHX PEaKIMil; €CTeCTBEHHO-HAy4YHble METO/Abl TO3HaHWS — HaOIIOJCHUE,
U3MepeHue, MOICTMPOBAaHNE, SKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TEMATHUYECKOE ITINIAHUPOBAHUE

8 kmacc
Ne | HammeHoOBanue KonnuectBo yacoB [ara Bunml negrenpHocTH Bungr, (hopmbI | DIIeKTpOHHBIE
/I | pa3aenoB u TEM HU3YyYCHUS KOHTPOJIS (udpoBkIc)
NPOrpPaMMBbI BCETO | KOHTPOJBbHBIC | MPAKTHYECKUE 06pa30BaTENbHbI
paboThl paboThI e pecypc
Paznen 1. IlepBoHayanbHble XUMUYECKUE MTOHSITHUS
1.1. | Xumust — BaxkHast 5 |0 2 PackpsiBaTh posib XUMHH B YerHBIH - 0ompoc;
o0nacTb MIPUPOJIE U KU3HU YelloBeKa, €€ | IluceMeHHbIl
€CTECTBO3HAHUSA U CBSI3b C JPYTUMHU HAyKamu; KOHTPOJIb;
MPAKTUYECKOU Paznuuate uncrteie BemectBa u | [Ipaktuueckas
JESITEIbHOCTH CMECH; OJHOPOIHBIC U paborTa;
YeJI0BeKa HEOJIHOPOJIHBIE CMECH;
Paznuuats Qusndeckue u
XUMHUYECKUE SBJICHHUS;
OnpenensiTh NpU3HAKK
XMMHYECKUX PEAKIUU 1
YCIIOBUS UX MPOTEKAHUS;
CnenoBath mpaBuiiaM
M0JIb30BAaHUSI XUMUYECKON
MOCYA01 U J1abopaTOPHBIM
000pyJI0BaHUEM, A TAKKE
IpaBuiIaM oOpalleHus ¢
XUMHUYECKUMH BEIIECTBAMU B
COOTBETCTBUU C HHCTPYKIIUSIMU
10 BBIMOJHEHUIO MPAKTHYECKUX
pabor;
1.2. | BemectBa 15 |1 0 [IpuMeHsTh ecTeCTBEHHO- YerHBI  0TIpOC;
U XUMUYECKHE PeaKluu Hay4yHbIe MeTOIbI To3HaHuA (B | [TuchmeHHBIH
TOM YHCJIC HAOIIOICHUE, KOHTPOJIb;
MOJIeTTUpOBaHue, skcrepuMeHT) | KonTponbHas




U OCHOBHBIE Ollepaluu
MBICITUTEIBHON IESITETbHOCTH
(cpaBHEeHUE, KIacCUpUKAIIS)
JUISL U3YYSHHSI BELIECTB U
XUMHUYECKHX peaKuii;
PackpbIBaTh CMBICI U3Y4aeMBIX
HOHATHUH 1 3aKOHOB U
MPUMEHSTH 3TH MOHATHUS TIPU
OIMCaHUU CBOMCTB BEILECTB U
UX IIPEBPALLECHUN;

Paznuuath Qusnueckue u
XUMHUYECKHE SBIICHUS,
OOBSICHATB UX CYIIHOCTb C
TOYKH 3PEHUSI aTOMHO-
MOJIEKYJISIPHOTO YUEHHUS,;
OnpenensiTb NpU3HAKU
XUMHUYECKHUX peaKLuil, ycaoBus
UX IPOTECKAHHUS;

OOBACHATH CYLTHOCTb
(U3NIECKUX U XUMUYECKUX
SIBIICHUM C TOUKH 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO
yUYEHHUS;

Knaccugpunuposars
XUMHUYECKHE peakluu (1o
YHCITY ¥ COCTaBY pearupyrommx
1 00pa3yromuxcs BelecTB);
CocraBnars popmynbl
OMHApHBIX BEIIECTB 110
BaJICHTHOCTH H OTIPENIENIATh
BaJIEHTHOCTH 1O (OopMyJIaM
BEIIIECTB;

PaccraBnsaTh k03¢ UIIEHTHI B

pabora;




YPaBHEHUSAX XUMUUYECKUX
peaKLHii;

Utoro no pazneny
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Paznen 2. Baxueiiue npeAcTaBUTEIM HEOPTaHUYECKUX BEIIECTB

2.1. | Bo3ayx. Kucnopon.
IMousTue 06 okcumax

5

0

1

PackpsiBaTh cMBICT N3y4aeMbIX
MOHSATUN U IPUMEHSATD 3TU
HOHSTUS IIPU ONKMCAHUU
CBOWCTB BEILIECTB U UX
MIpEBpaIICHUN;
XapaxkTepu30oBaTh (ONUCHIBATD)
COCTaB BO31yXa, PU3NYECKUE U
XUMHYECKHUE CBOMCTBA
KHUCJIOPO/Ia, CTIOCOOBI €T
MOJIYYCHHUS], TIPUMEHEHHUE U
3HAQ4YE€HHE B IPUPOJAE U KU3HU
YEJIOBEKA;

CpaBHMBaTh peaKUy FOPEHUs
Y MEJIJICHHOTO OKUCJICHHSI;
Cobupate npubOpPHI 15
TOTYyYEHUsT KUCJIOPOia
(BBITECHEHUEM BOJIBI U
BO3/1yXa);

PacniozHaBath ONBITHBIM ITYTEM
KHCIIOPOJ;

Hcnons30BaTh XUMHUYECKYIO
CUMBOJIUKY JIJIsS COCTaBJICHUS
(dbopMmyI1 BelecTs,
MOJICKYJISIPHBIX YpaBHEHUM
XUMHUYECKUX PEAKIUi C
y4acTHEM KHUCJIOPO/Ia;
OOBSICHSATH CYIIHOCTD

Yereiii  omnpoc;
ITucbmeHHbIN
KOHTpOJIb;
[IpakTnueckas
pabora;




9KOJIOTUYECKHX MPOOIeEM,
CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa,;

CrnenoBaTh mpaBuiIam
0e30macHoi paboTHI B
1ab0opaTopuu MPH UCIIOJTb-
30BaHUU XUMHYECKOI MOCY/IbI
1 000pyIOBaHUs, a TAKKE
npaBuiiaM oOpalleHus ¢
TOPIOYMMH BEIIECTBAMU B
ObITY;

[ImanupoBaTh U OCYIIECTBISATH
Ha MPaKTUKE XUMUYECKHE
9KCIEPUMEHTBHI, TPOBOIUTH
HaOII0/IeHUSs, 1eJIaTh BHIBOJIbI
0 pe3yJIbTaTaM YKCIEPUMEHTA;
Y4acTBOBaTh B COBMECTHOM
pabote B rpymre;
Hcnonb3oBate mpu
BBITIOJTHEHUH YUEOHBIX 3a/1aHUH
U B IIpoLecce
HCCIIEN0BATENbCKON
JesITeIbHOCTH HAyqHO-
MOTYJISIPHYIO JINTEPATYPY
XUMHUYECKOT0 COZIep KaHus,
CIpaBOYHBIC MAaTEPUAIEI,
pecypcsl MaTepHeTa;
BeicTpauBarts pa3BEpHyTHIE
MIUCHbMEHHBIE U YCTHBIE OTBETHI
C Onopoi Ha uHpoOpMaLHIO U3
y4eOHHUKa U CIIPaBOYHBIX
MaTepHaJIOB, TPAMOTHO
UCIOJIb30BATh U3yYEHHBIH




MOHSTUHHBIN ammapar Kypca
XHMUH,;

2.2.

Bonopon.
ITongatne o xuciaoTax
U COMIIX

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATHIA U IPUMEHSTD ITH
HOHSITUS [IPU OMUCAHUU
CBOWCTB BEILIECTB U UX
MIPEBPAILICHUI;
XapakTepu3oBaTh (OIUCHIBATH)
¢busnvecKue 1 XUMHYECKHE
CBOICTBa BOJOPO/Ia, CIIOCOOBI
€ro MOJIy4eHHsI, TPUMEHEHHE;
Cobupats npubop asns
HOJTY4YEHUs BOJIOPO/Ia;
Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIMKY JIJISI COCTABIICHHSI
(dhopMyI BelecTs,
MOJICKYJISIPHBIX YpaBHEHUIN
XUMHYECKHUX PEAKIIHii ¢
y4acTHEM BOJOPO/Ia;
CrnenoBath mpaBuiIaM
0e30macHoil paboThI B
1abopaTopuu MPH UCTIOIb-
30BaHUU XHMHYECKOH MTOCY/TBI
U 000pyIOBaHMS, a TAKKE
MpaBHiIaM oOpalleHus ¢
TOPIOYMMH BEIIECTBAMU B
OBITY;

[TnanupoBaTh U OCYIIECTBISTH
Ha TPAKTHKE XUMHUYICCKUE
JKCIIEPUMEHTEHI, IPOBOIUTH
HAOJIOICHUSI, J€JIaTh BBIBOILI
0 pe3ylibTaTaM dKCIIePUMEHTA;

Yereiii  onpoc;
ITucbmeHHbIN
KOHTpOJIb;
[IpakTrueckas
pabora;




Y4acTBOBaThL B COBMECTHON
pabote B rpymiie;

2.3.

KomnuecTBeHHBIE

OTHOLICHUA B XUMUH

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUN U IPUMEHSTDH 3TH
NOHSATUS, A TAKKE U3YUCHHBIE
3aKOHBI U TEOPUU ISl PELLIEHUS
pacy€THBIX 3a]1a4;

Bprauciiate MOISpHYIO Maccy
BEILECTB; KOJIMYECTBO
BellecTBa, 00bEM raza, Maccy
BEILECTBA;

IIpoBoauTh pacy€rsl 1Mo
YpaBHEHUSIM XUMUYECKHUX
peakiuii: konuyecTna, 00bEMa,
MAaccChl BEIIECTBA 110
U3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHTOB UJIu
IPOJYKTOB PEAKLIUU;

Yereiii  onpoc;
ITucbmeHHbIN
KOHTpOJIb;

2.4.

Bopa. PactBopsl.
ITousitre 00
OCHOBAHMUAX

PackpbIBaTh CMBICI H3y4aeMBbIX
HOHSATHN U TIPUMEHSATH 3TH
MOHSTHSI TIPU ONUCAHUU
CBOMCTB BELLIECTB U UX
MIpEBpAICHMUI;
XapakTepu3oBaTh (pU3HUECKHUE
1 XMMHMYECKHE CBOMCTBA BOBI,
€€ poJIb KaK pacTBOPUTEIS B
MIPUPOAHBIX MpoLIeccax;
CocTaBnATh ypaBHEHUs
XMMHYECKHUX PEaKIui ¢
Y4acTHEM BOJBI;

OOBSCHSTH CYIIHOCTD

YeTHBI  0mpoc;
[IuceMenHbI
KOHTpOJIb;
IIpaxTueckas
pabora;

Ykaxure
00pa3oBaTeNbHBI
€ pecypchl




9KOJIOTUYECKHX MPOOIeEM,
CBSI3aHHBIX C 3arpsi3HEHHEM
IPUPOIHBIX BOJI, CIIOCOOBI
OYUCTKH BOABI OT IPUMECEH,
Mephl 10 OXpaHe BOJl OT
3arps3HEHUS;

[InanupoBaTh U OCYLIECTBIATH
Ha MPaKTHUKE XUMHUYECKHUE
9KCHEPUMEHTBI, IPOBOIUTh
HaOJIIONEHNS], JE€IaTh BEIBOILI
0 pe3yJbTaTaM SKCIEPUMEHTA;
CrnenoBath npaBuiiaMm
Oe30macHoOi paboThI B
nabopaTtopuu mpu
UCIIOJIb30BAaHUM XUMUYECKOM
HOCy/ibl U1 000PYI0BaHMS;
IIpoBOIUTH BHIYUCIIECHUS C
NPUMEHEHHUEM TTOHSITHS
«MaccoBasi J10J1s BEIIeCTBa B
pacTBopey;

2.5.

OCHOBHEBIE KJIACCEI
HEOPraHUYECKHUX
COeTMHEHNN

11

Knaccugpunuposars
M3y4aeMble BEIECTBA 110
COCTaBY U CBOMCTBAM;
CoctaBasatb GopMyIibl
OKCHJIOB, KHCJIOT, OCHOBAHHIA,
COJIEH U Ha3bIBaTh UX IO
MEXKIyHAPOAHOU
HOMEHKJIATYpE;
[Iporuo3upoBats cBOWCTBa
BEIIIECTB Ha OCHOBE OOIIUX
XMMHYECKHUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYIII

YerHBI  0mpoc;
[IucemenHbI
KOHTPOJIb;
KoHnTponbsHas
pabora;
IIpaxTueckas
pabora;
Camoonenka ¢
HCIIOJIb30BaHUEM
«O1EeH0YHOr0
JUCTay;




BEIIECTB, K KOTOPHIM OHU
OTHOCSITCS;

CocTaBnaTb MOJIEKYJISIPHbBIE
YpaBHEHUS PEaKLIMi,
WLUTIOCTPUPYIOIIHNX
XMMHYECKHE CBOMCTBA U
CHOCOOBI MOJTYyYEHHS BEIIECTB
M3YYCHHBIX KJIACCOB/TPYIIII, a
TaK)Ke MOATBEPKIA0IINX
TE€HETUYECKYIO B3aUMOCBS3b
MEX]ly HUMU.

[Tpou3BOANTH BEIYHUCICHUS IO
YpaBHEHUSAM XUMHUYECKUX
pEaKLHnii;

[1nanupoBaTh U OCYLIECTBIISTh
Ha MMPAKTHKE XUMHYECKHUE
9KCIIEPUMEHTBHI, IPOBOIUTH
HaOIIOAECHUS, AEJATh BEIBOIBI
O pe3yJbTaTaM dKCIIePUMEHTA;
CnenoBath mpaBuiiaM
6e3omacHoit paboThI B
naboparopuu mpu
UCIIOJIb30BAaHUH XUMUYECKOM
MOCYZIbl U 000PYI0OBaHUS;
Hcnonb3oBate mpu
BBITTOJIHEHUH YUEOHBIX 33/1aHUH
U B Ipoliecce
HCCIIEN0BATENbCKON
JesITeIbHOCTH HAyYHO-
MOMYJISIPHYIO JINTEPATypPy
XHUMHUYECKOT0 COZIep KaHus,
CIPaBOYHbBIE MaTepUabl,
pecypcel HTepHeTa;
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Pa3nen 3. Ilepuonnueckuii 3akoH u [lepuonnyeckas cucreMa xumuueckux 3nemeHToB J1. Y. Menaeneesa.

CTpoeHHe aTOMOB. XHMMHYECKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIBHEIC peaKnuu

3.1. | [lepuoanveckuii 3aK0H 7 1 0
u [lepuonnueckas
CHCTEMa XUMHYECKUX
3JIEMEHTOB

J. . Mengeneena.

Crpoenue aToma

PackpsiBaTh cMbICH
MIEPUONYECKOI0 3aKOHA;
[ToHnMmats cymiecTBoBaHuE
NIEPUOJUYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKUX
3JI€MEHTOB (M3MEHEHUE
paanycoB aTOMOB U
3JIEKTPOOTPUIIATEIHHOCTH) U
UX COCIMHEHUN OT MOJIOKEHUS
B [IEPUOIMYECKON CUCTEME U
CTPOEHHUS aTOMa;
VYcraHnaBinuBaTh CBS3b MEXKIY
MOJIOKEHUEM AJIEMEHTA B
MEPUOJUYECKON CUCTEME U
CTpOEHHEM €ro aToma (COCTaB U
3apsn sanpa, o0IIee Ynucio
JJIEKTPOHOB U paclpeaeieHue
UX T10 3JIEKTPOHHBIM CIIOSIM);
[Iporuo3upoBath xapaxkTep
M3MEHEHHUS CBOICTB 2JIEMEHTOB
Y UX COEMHEHUH MO rpymnmam
n nepuonam [lepnoanueckoit
CHUCTEMBI;

XapakTepru3oBaTh XUMHUECKHE
3JIEMEHTHI MEPBBIX TPEX
MEPUOJIOB, Kalusl, KalbLUs 110
UX TOJIOXEHUIO B
[Tepnonnueckoii cucreme /1. Y.

Yereiii  omnpoc;
ITucbmeHHbIN
KOHTpOJIb;
Kontposbnas
pabora;
Camoonenka ¢
HCII0JIb30BaHUEM
«O11€HOYHOTO
JUCTaY;




MeHnpeneena;

3.2.

XuMudeckas CBS3b.
OKHUCINTEIIBHO-
BOCCTaHOBHUTEJIbHEIE
peaKkuuu

PackpbIBaTh CMBICI U3Y4aeMBIX
TTOHATHH;

OnpenensTs BUJ XUMHUYECKOU
CBSI3H B COCIMHEHUU;
Ornpenenarb CTENeHb
OKHCJICHUS XUMHYECKOTO
a5eMeHTa 1o (hopMmyIie ero
COCMHEHUS;

Onpenensitb 37€MEHT
(BEmIeCTBO) — OKHCIUTEND U
3JIEMEHT (BEIIECTBO) —
BOCCTaHOBHUTEIIb;

OOBSCHATH CYIIHOCTD
IPOIIECCOB OKUCIICHUS
BOCCTAHOBJICHHUS,

CocTaBnTh 31EKTPOHHBIN
OanaHc ¢ y4€TOM uucia
OTJAHHBIX ¥ MIPHHATHIX
3JIEKTPOHOB;

CocTaBnsTh ypaBHEHHE
OKHCITUTEIBHO-
BOCCTAHOBUTEJILHON PEAKIINU;
Hcnonb3oBate npu
BBITIOJIHEHUH YUEOHBIX 3a/TaHUH
TEKCThl Y4eOHUKA, CIIPABOYHBIE
MaTepuaisl (IepUOANYECKYIO
CHCTEMY XMMHUYECKHX
anemenToB JI. . Menaeneena,
TaOIUIy paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM M COJIEH B
BO/JI€, 2JIEKTPOXUMHUECKUI psijl

YerHBI  01IpoOC;
[TnceMeHHbBIH
KOHTPOJIb;
TectupoBanue;
CaMoolneHka ¢
HCIOJIb30BaHUEM
«O1eHoyHoro
JIACTay;




HaIpsDKEHUH METaJIOB);

Wroro no pazaeny: 15

PesepBHOe Bpems 3

OBIIEE  KOJIMYECTBO| 68 |3 6
YACOB I10 ITPOTPAMME

TEMATHUYECKOE IIUVIAHUPOBAHUE

9 kyacc
Ne | HaumenoBanue KosmuectBo yacos Hara Bunel nesrensHocTH Bunei, popmsr DNeKTPOHHBIE
/1 | pa3AeiioB U TEM U3YYEHUS KOHTPOJIS (mudpoBsIe)
TPOrpPaMMBI BCEro | KOHTPOJIbHBIE | MIPAKTUYECKUE 06paszoBaTebHbIE
paboThI paboThI pecypebl
Paszgen 1. BemiecTBo 1 XUMHYECKHE peakIun
1.1. | [ToBTOpEeHUE N 5 0 0 XapakTepu3oBaTh XMMHUYECKUE VYcrHbIl onpoc;

yri1yOJaeHue 3HaHU
OCHOBHBIX Pa3/IeI0B
Kypca 8 Kkiacca

AJIEMEHTBI NIEPBBIX TPEX
MEePUOOB, KaJUs U KaJIbLIUA 10
UX TTOJIOKEHHIO B
IIepnonnueckoii cucreme /1. U.
Menneneena;
Knaccugunuposats 1 Ha3bIBaTh
HEOpPraHUYECKHE BELIECTBA
M3YYEHHBIX KJIACCOB;
OnuceiBaTh 00IIME XUMUYECKUE
CBOMCTBA BEIIECTB Pa3JIMYHBIX
KJIACCOB, ITOTBEPK/1aTh CBOWCTBA
MpUMepaMU MOJIEKYJISIPHBIX
YPaBHEHUH XUMHUYECKUX
peakumii;

IInceMeHHBIN
KOHTPOJIb;
CamoolieHKka ¢
HCITOJIb30BAHUEM
«O1neHoyHorO
JIACTay;




Onpenensath BUJ XUMAYECKOM
CBSI3U U TUIl KPUCTAJUIMYECKON
PEIIETKH BEIECTBA,
IIporuo3upoBars CBOKCTBA
BEUIECTB B 3aBUCUMOCTH OT UX
CTPOCHUS;

BricTpauBate pa3BEpHyThIC
IIMCBbMEHHBIE U YCTHBIE OTBETHI C
oIopoil Ha uHpopMaIUIo U3
yueOHHUKa U CIPAaBOYHBIX
MaTepUaioB, FPaMOTHO
HCIIOJIB30BATh NU3y4YEHHBIN
MOHATUMHBIN aIapar Kypca
XUMHH;

Hcnonp30BaTh IpU BBIIOJIHEHUH
yueOHBIX 3aJJaHUi U B IIpoLecce
HCCIIE0BATEIBCKON
JIEATEIbHOCTH HAyYHO-
HOIYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COACPIKAHNUS,
CIIPaBOYHBIE MaTEpUAIIbI,
pecypcbl HTepHeTa;

1.2.

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX PEAKIUN

PackppiBaTh CMBICT HU3y4aeMbIX
MOHSTUH U IPUMEHSATD 3TH
MOHSITHSI ITPH ONTUCAHUH CBOMCTB
BEUIECTB U UX NPEBPAILCHUN;
KnaccugpunupoBaTs XuMuyeckue
peaKuy M0 pa3IuYHbIM
MpU3HAKaM;

VYcTanaBiIMBaTh 3aBUCUMOCTh
CKOpPOCTH XMMHYECKOU peakIu
OT Pa3JIUYHBIX (PaKTOPOB;

YerHBIE  0ompoc;
[IncbMeHHbBIN
KOHTPOJIb;




[Iporno3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX
MIPEBPAIICHUI B Pa3IMYHbIX
YCIIOBHUSIX;

OnpenensaTb OKUCIUTETb U
BoccranoBurenb B OBP;
CocTaBisiTh 3JEKTPOHHBIN
OanmaHC peakiuu;

1.3. | DnexTponuTHUecKas
JUCCOLALUS.
XHWMHUYECKUE PEAKLUN
B pacTBOpax

10

PackppiBaTh CMBICI N3y4aeMbIX
MOHATUH, @ TAKXKE CMBICII TEOPUU
AIEKTPOJIUTUYECKON
JUCCOLMALNY;

OOBSACHATH TPUYNHBI
3NEKTPONPOBOAHOCTU BOJHBIX
pacTBOpOB;

CocTaBiATh ypaBHEHUS
JUCCOLMALNN KUCIIOT, IIEJI0Yeh U
COJIEH, TIOJIHBIE U COKPALEHHBIE
VMOHHbIE YPaBHEHUS] XUMUYECKUX
peaKuii MOHHOro OOMEHa;
IInanupoBaTh M OCYIIECTBIIATH Ha
IIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, IPOBOJUTH
HaOJI0IeHNS, JIeN1aTh BBIBOJIBI 10
pe3ynbpTaTaM dKCIIEPUMEHTA;
CnenoBate npaBuiIaM
6e3omacHoi paboTHI B
nabopaTopuu npu
MCIOJIb30BAaHNU XUMUYECKOM
1oCy/ibl U 000py0BaHMS;

YerHBIE  0mpoc;
[TucbmenHsbIit
KOHTPOJIb;
KonTponbnas
pabora;
IIpakTrueckas
pabora;

Hroro no pazneny
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Pa3nen 2. Hemetaiuibl U UX COEIUHEHUS

2.1.

O6mas
XapaKTepUCTUKA
XUMHYECKUX
aneMeHToB VIIA-
rpynusl. ['anorensr

4

0

XapakTepu3oBarh (pU3NIECKHE U
XMMHUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB rAJION€HOB (Ha MpUMepe
XJIOpa) ¥ CIIOKHBIX BEIIECTB
(xJmopoBOZI0pO/IA, XJIOPUAA
HaTpHs), CIIOCOOBI UX TIOJTyUCHHUSI,
MPUMECHECHHE U 3HAYCHHE B
MPHUPOJIC U )KU3HU YEIOBEKA;
Omnpenenars raloreHu-uOHbI B
pacTtBope;

[TnanupoBaTh U OCYIIECTBIIATH HA
MIPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTBI, IPOBOIUTH
HaO0II0ICHUS, AeJIaTh BEIBOILI 10
pe3ylbTaTaM dKCIepUMEHTA;
CnenoBath npaBuiiaMm
0e30macHOi paboTHI B
naboparopuu npu
MCIIOJIb30BAHUU XUMUYECKOU
MOCY/IbI 1 000pYAOBaHUS;

YerHBIE  0mpoc;
[TucbMeHHBIN
KOHTpOJIb;
[IpakTrueckas
pabora;

2.2.

OO6mmas
XapaKTEePUCTHKA
XUMHYECKUX
aneMeHTOB VIA-
rpynnsl. Cepa n eé€
COCTMHEHHUS

OOBsicHATH 0o01IHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 211eMeHTOB VIA-Tpynbl
1 UX COCIMHEHUN ¢ y4ETOM
CTPOEHUS UX aTOMOB;
XapaktepuszoBaTh GU3UUYECKUE U
XMMHUYECKHUE CBOICTBA POCTOTO
BEIIIECTBA CEPHI U €€ COCTMHEHU I
(cepoBoOpOZIa, OKCHJIOB CEPHI,
CEpHOM KUCIIOTHI, CYIb(HaTOB),

YeTHBIE  0OmpoC;
TIrceMeHHbBIN
KOHTPOJIb;




CIOCOOBI MX MOTYUYEHUS,
pUMEHEHHE U 3HAYCHHE B
NPUPOJIE U )KU3HU YEJIOBEKA;
OnpenensTe HAIUYHE CyIb(aT-
HOHOB B PacTBOPE;
OOBSACHATH CYyLITHOCTb
HKOJOTUYECKUX Impoliiem,
CBSI3aHHBIX C IEPEPabOTKOIM
COC/IMHEHUH Cepbl;
[Tpon3BOANTH BHIYHUCICHHUS IO
XMMHYECKHM YPaBHEHHUSIM;

2.3.

OOmas
XapaKTePUCTUKA
XHUMHYCSCKHX
3JIEeMEeHTOB VA-

rpynnsl. A30T, hocdop
Y UX COCIMHEHUS

OO0BsACHATE 00111E
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 3JIEMEHTOB V A-TpyIIIIbI
U UX COCIMHEHUN ¢ y4ETOM
CTPOEHUS UX aTOMOB;
XapakTepu3oBarh (pU3NICCKHE U
XMMUYECKHE CBOMCTBA MTPOCTHIX
BEIIECTB a30Ta u pocdopa u ux
coeMHEeHUN (aMMuaka, conei
aMMOHWSI, A30THOM KHCIIOTBI,
HUTpaTOB, okcuzaa pochopa(V) u
(bochopHON KUCIIOTHI,
docdaroB), cmocoObI UX
MOJTy9YEHUsI, TPUMEHEHUE U
3HA4YeHUE B MPUPOJIE U KU3HU
YeJI0BEKa;

OnpenensiTb HOHBI AMMOHHUS U
docdar-noHsI B pacTBOpE;
OOBACHATH CYLTHOCTD
HKOJIOTMYECKUX MPpoOiIeMm,
CBSI3aHHBIX C HAXOXKICHUEM

VYerapii  onpoc;
ITucbmeHHBbIN
KOHTpOJIb;
[IpakTnueckas
pabora;




coeTMHEHUH a30Ta u ¢ocdopa B
OKPYXaIOILEH Cpee;
[TmaHupoBaTh U OCYIIECTBIISATH HA
MPAKTUKE XUMUYECKUE
9KCIIEPUMEHTHI, TPOBOIUTH
HAOJIIOIEHNS, IeIaTh BEIBOILI 110
pe3ysbTaTaM SKCIIEPUMEHTA,
CnenoBath npaBuiiaM
0e30macHoOi paboTHI B
nabopaTopuu npu
UCTIOJIb30BAaHUU XUMHUYECKOU
MOCyIbl U 000PYIOBaHUS;
[Tpon3BOANTH BHIYHUCIICHUS IO
XUMHYECKUM YPAaBHEHUSIM;

2.4.

OOmas
XapaKTEPUCTHKA
XUMHYECKHUX
anemeHToB IVA-

IPYIIBL.

Yrunepoa u KpeMHUHN U

nX COCANHCHUA

OOBSICHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 371eMeHTOB [V A-Tpymnmsl
U UX COCIMHEHUH ¢ yuéToM
CTPOCHHUSI X aTOMOB;
XapakTepu3oBath (pU3NUECKHe U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEILECTB YIJIEPO/Ia U KPEMHHUS U
WX COCIMHEHU (OKCUIOB
YIJI€pO/1a, YTOIbHOM KUCIOTHI,
KapOOHATOB, OKCH/Ia KPEMHHS,
KPEMHHEBOU KUCIIOTHI,
CUJIMKATOB), CIIOCOOBI UX
MOJIyYeHUs, IPUMEHEHUE U
3HAYEHHE B MPUPOJIC U KU3HHU
YEJI0BEKA;

Omnpenensats kapOoOHAT- U
CUJIMKAT-UOHBI B PaCTBOPE;

YerHBIE  0ompoc;
[TuceMeHHbII
KOHTPOJIb;
KonTponbHas
pabora;
IIpaxTueckas
pabora;
CamooneHka c
HCIIOJIb30BaHUEM
«O11€HOYHOTO
JUCTaY;




OOBACHATH CYIIHOCTH
HKOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C HaX0XJICHUEM
YIJIEKUCIIOro ra3a B
OKpYXaloIleil Cpeje;
NnnmroctpupoBaTh B3aUMOCBSI3b
HEOPraHUYECKNX COCAMHEHUIN
yriaepoaa U OpraHMuecKux
BEILIECTB;

IInanupoBaTh U OCYIIECTBIIATH HA
MPaKTUKE XUMHYECKUE
AKCIIEPUMEHTHI, IPOBOIUTH
HaAOII0/IeHUs, IeJIaTh BHIBOBI 110
pe3ysibTaTaM 3KCIIEPUMEHTA;
CrnenoBaTh npaBuiIam
0e3omacHoi paboTHI B
naboparopuu npu
HCIIOJIb30BAaHUH XUMUYECKON
MOCYZAbl U 000PYIOBaHUS;
Hcnonb30Bath npu BHITTOJIHEHUH
y4eOHBIX 3aJJaHUI TEKCTHI
yueOHUKa, CIIPaBOYHbIE
matepuansl (Ilepuoanueckyro
CHUCTEMY XMMHYECKUX DJIEMEHTOB
. . MenneneeBa, TaOnuiry
pPacTBOPUMOCTHU KUCIIOT,
OCHOBAaHMUI U COJICH B BOJIEC,
AIEKTPOXUMHUYECKHM PsAJT
HaIpsKEHUH METaJUIOB);

Hroro no paszneny 24

Paznen 3. MeTaiuiel 1 UX COSTMHEHHUS




3.1. | Obmue cBoricTBa 4 PackppiBaTh CMBICT U3y4aeMbIX | YCTHBIH  OMPOC;
METAJLIIOB IIOHATUI U IPUMEHSATD ITH [IncemenHsbIin

MOHSTHSI IPH OMTUCAHUH CBOMCTB | KOHTPOJIb;
BELIECTB U UX MPEBpAILCHUN; CamoolieHKa c
OOBsacHATH 001IHE UCIIOJIb30BaHUEM
3aKOHOMEPHOCTH B H3MEHCHHUH «O1EeHOYHOTO
CBOICTB 3JIEMEHTOB-METAJIJIOB U | JIUCTay;
HX COEMHEHUM C yUETOM
CTPOEHHS UX aTOMOB;
XapakTepu3oBaTh CTPOCHUE
METaJIJIOB, 001IMe PU3NYECKUE U
XUMHYECKHE CBOMCTBA METAJIIOB;
XapakTepu3oBaTh 0011
CIIOCOOBI TIOJYYEHUST METAJUIOB;

3.2. | Baxwneitmme metammsl - | 16 OOBsCHATH 00IITHE VYerHpii  ompoc;

1 UX COCOIUHCHHUA

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOB-METAIJIOB B
rpynmax u uX COSTUHEHHH ¢
y4ETOM CTPOCHUS UX aTOMOB;
XapakTepu3oBath (pU3NUECKHe U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB METAJJIOB U MX
coelMHEeHUH (OKCUJIOB,
THJIPOKCHJIOB, COJIEH ), CIOCOOBI
WX TIOJTyY€HUsI, IPUMEHEHUE U
3HAUY€HHE B PUPOJIE U KUZHU
YEJIOBEKA;

Pacnio3HaBath ¢ moMoIp0
KaueCTBEHHBIX PEAKIIUN NOHBI
MeTajuIoB (MarHusi, aJJlOMUAHHUS,
[IMHKA, JKeJe3a, MeJn);
[TnanupoBaTh U OCYIIECTBIATH HA

[TuceMeHHbII
KOHTPOJIb;
KonTponbHas
pabora;
IIpaxTueckas
pabora;
CamooneHka
HCIIOJIb30BaHUEM
«O11€HOYHOTO
JUCTAY,

C




MPAaKTUKE XUMHYECKUE
AKCIIEPUMEHTBI, IPOBOJUTH
HaOJI0/IeHUs, 1eJIaTh BHIBOBI 110
pe3yJibTaTaM 3KCIIEpPUMEHTA;
CrnenoBaTh paBuiIam
6e3omacHoil paboTHI B
naboparopuu mpu
MCII0JIb30BaHUU XUMUYECKOU
MOCyZAbl U 000pYyI0BaHUS;
[Tpon3BOIUTH BBIYUCIIEHNUS 110
XUMHUYECKUM YPABHEHUSIM;
BeicTpauBathk pa3BEpHYThIE
MMUCbMEHHBIE U YCTHBIE OTBETHI C
oTopoii Ha nH(pOpPMAIHIO U3
yueOHUKa U CIPABOYHBIX
MaTepuaioB, FPaMOTHO
UCII0JIb30BaTh U3yYEHHBII
MOHATUIHBIN aIapar Kypca
XUMUU;

Hcnonb30BaTh NpU BBHIIOTHEHUH
yueOHBIX 3aJ]aHui U B IIpoliecce
HCCIIEN0BATEIBCKON
JESATEIIBHOCTH Hay4HO-
MOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COAEpKaHUS,
CIIPaBOYHbBIE MaTEepHUAbI,
pecypcel MHTEpHETA;

Hroro no paszzneny:
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Paznen 4. Xumus u okpyxaronias cpeaa

4.1.

BemectBa n
Marepuaibl B KU3HU

5

0

XapakTepru3oBaTh pojib XUMUH B
pa3IN4YHbIX chepax

VYerHBIE  ompoc;
IIncbMeHHbBIN




YCJI0BCKa

NeATEIIbHOCTH JIFOJICH, OCHOBHBIE
BEILECTBA U MaTE€PUAIIbL,
MIPUMEHSEMBIC B KU3HHU
COBPEMEHHOTO YeJIOBEKa;

OOBACHATD yCIIOBHsI 0€301MacHOTO

MCII0JIb30BaHUs BEUIECTB U
XUMHUYECKUX peaKlUil B OBITY;
AHaIM3upoBaTh U KPUTUYECKU
OILICHUBATh UH(OPMALIUIO O
BIIMSIHUU TTPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO35HCTBA,
TpPaHCIOPTA U Ap. HA COCTOSIHUE
OKPYXKAaroIIel Cpeibl;

YMeTph 0Ka3bIBaTh NEPBYIO
MOMOIIb MPU XUMHYECKUX
0’KOTax M OTPaBJICHUSX;
[TpuHMMaTh yyacTHe B
o0cyx1eHuu npodeM
XUMHUYECKOHN U KOJIOTMYECKOU
HaIpPaBJIEHHOCTH, BbICKA3bIBaTh
COOCTBEHHYIO MMO3ULIHIO 10
npo0JsieMe U npejiarathb
BO3MO>KHBIE ITYTH €€ PEILICHUS;

KOHTPOJIb;
TectupoBanue;

HTtoro mo pazaemny: 5
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO | 68
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