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MNOACHUTEJIbBHAS 3AITMCKA

Pabouast mporpamma mo XumuHM Il OOydaromuxcs 8 KJIACCOB COCTaBlieHa Ha OCHOBe TpeOoBaHUU K
pe3ynbTataM OCBOEHHS OCHOBHOW 0OOpa30BaTENbHOW MPOrpaMMbl OCHOBHOTO 0O0mIero oOpa3oBaHUS,
npencTaBieHHbBIX B DenepanbHOM TOCYIapCTBEHHOM OOpa30BATEIbHOM CTaHAAPTE OCHOBHOTO OOIIEro
o0Opa3oBaHUs, ¢ YIETOM paclpeAeNEHHBIX M0 KJIaccaM MPOBEPSEMbIX TPEOOBaHUN K Pe3ylbTaTaM OCBOCHHUS
OCHOBHO# 00pa30BaTeNbHON TPOrpaMMbl OCHOBHOTO OOIIET0 OOpa30BaHHS U AJIEMEHTOB COJEPIKAHUSA,
MPEJICTABICHHBIX B Y HUBEPCAILHOM KOAU(HUKATOPE MO0 XMMHH, a TaKke Ha ocHOBe [IpumepHoii mporpamMmbl
BOCTIUTAHUS OOYYaIOIIUXCsl MPH TMOJIYYEHUH OCHOBHOTO 00Iero odpazoBanus u ¢ yduérom Konrenmmu
MpernoiaBaHus yaeOHOro mpeaMera « XuMus» B 00pa30BaTeIbHBIX OpraHu3aiusiax Poccuiickoi
®denepaliyy, peain3yoluXx OCHOBHBIE 00111e00pa3oBareabHble TporpaMMel (yTB. Pemennem Komneruu
Munnpocgermienust Poccuu, mpotokos ot 03.12.2019 N ITK-4BH).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «XUMMUS»

Bxnan yuebnoro npeamera «XuMus» B JOCTHIKEHUE 11€JIel OCHOBHOTO 00IIIeTo 00pa3oBaHus 00yCIOBICH
BO MHOTOM 3HAa4Y€HHEM XMMHUYECKON HAyKH B MO3HAHUHM 3aKOHOB MPUPOJIBI, B PA3BUTHH MPOU3BOIUTEIBHBIX
CHJI OOILIECTBA U CO3JIaHMH HOBOM 0a3bl MaTEepUaNbHOMN KYJIbTYpHI.

XUMUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK PaclpOCTpaHUIIa CBOE BIMSHUE HA BCE 00IacTh
YeJI0BEYECKOTr0 CYIIECTBOBaHUS, 3ajjajla HOBOE BUJIEHUE MHpPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MUPOBOI KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM >KU3HH OOIIECTBA: 3HAHUE XUMUHU CITY)KUT OCHOBOH /151
dbopMUpOBaHUS MUPOBO33PEHHUS YEJIOBEKA, €r0 MPEACTABICHUN O MaTEPUATLHOM €UHCTBE MHUPA; BAXKHYIO
poJib urparot GopMHUpyeMble XUMHUEH MPECTABICHUS O B3aUMOIIPEBPALLIEHUSIX SHEPTUU U 00 3BOTIOIUU
BEIIECTB B IPUPOJIC; COBPEMEHHAsI XUMUS HallpaBJieHa Ha pellieHue TI00albHbIX MPOOIeM YCTOWYMBOTO
Pa3BUTHS YE€JIOBEYECTBA — CHIPhEBOM, DHEPTETUUCCKOH, MUIIIEBOM U YKOJIOTHYECKOM 0€3011aCHOCTH, MPoOIeM
3JIpaBOOXpaHEHUSI.

B ycnoBusix Bo3pacTaroniero 3HadyeHus XMMUU B )KU3HU OOILECTBA CYLIECTBEHHO MTOBBICHIIACH POJIb
XMMHYECKOTro 00pazoBaHusl. B muiane conpanu3anyuy OHO SIBJISAETCS OAHUM U3 YCIOBHM (popMupoBaHUs
MHTEJUIEKTA JIMYHOCTH U TAPMOHUYHOIO €€ pa3BUTHSL.

CoBpeMEHHOMY YeJI0BEKY XUMHUECKUE 3HAHUS HEOOXOAUMBI JJIsl IPUOOPETEHHST OOIIEKYIbTYPHOTO
YPOBHSI, IO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COLMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOPa3HOM
KHU3HHU 00IIECTBa, ISl OCO3HAHUS BaKHOCTH Pa3yMHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U 37I0POBBIO
JIPYIUX, K OKpYXKarolen MPUPOJHOM cpelie, AJId IPAMOTHOIO MTOBEAEHUS IIPU UCIIOJIB30BAHUU PA3IMYHBIX

MaTCpHraJIOB U XUMUYCCKHX BCIICCTB B HOBCGHHGBHOﬁ KHU3HHU.

XUMHYECKOe 00pa30BaHNE B OCHOBHOM IIIKOJIC SIBJIETCS 0a30BBIM IO OTHOIIEHHUIO K CUCTEME OOIIETO
XUMHYecKoro oopa3oBanus. [loaTOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEaTU3yeT MPUCYIITUE 00IIeMy
XUMHUYECKOMY 00pa30BaHUIO KITFOUEBHIE IICHHOCTH, KOTOPBIE OTPaXArOT TOCYAapCTBEHHBIE, OOIIIECTBEHHBIC U
WHAWBUIYalIbHBIE TOTPEOHOCTH. DTUM OMPEACISETCS CYITHOCTh OOIIeH cTpaTeruu o0yueHus, BOCIIUTAHUS U
pa3BUTHS 00YJAIOIIUXCS CPEACTBAMH YI€OHOTO MpeaMeTa «XUMHUS.

Nzyuenune mpeamera: 1) cmocoOCTBYeT peain3aiii BO3MOXKHOCTEHN 11 CaMOPa3BUTHS M (POPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el 1 (yHKIMOHATIBHON rPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (HOpMUpPOBAHHE
MBILIJICHHS 1 TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSATEILHOM yueOHOM
JeSITeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B TIOBCEAHEBHOM
XKHU3HH, TaK ¥ B TPO(PECCUOHATBHON JAEATEIBHOCTH; 3) 3HAKOMUT CO CIIEU(PHKON HAYYHOTO MBIIUICHNUS,

3aKJIabIBACT OCHOBBI ICJIOCTHOT'O B3IJIs1[1d HA CAMHCTBO NPUPOJABLI U YCJIIOBCKA, ABJISICTCA OTBECTCTBCHHBIM



3TarnoM B ((OPMUPOBAHUU €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(opMHPOBAHNIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IIPUPOJIC, K YEIOBEKY,
BHOCHUT CBOH BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJIbHUKOB.

Ha3zBanuble HarpaBieHus B 00yu4eHUH XMMHU 00€CTIEYMBAIOTCS CIEUU(DUKOI coiepkaHus IpeIMeTa,
KOTOPBIH SBIISETCS MEAArOrMUECKH aJallTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKU XMMUU Ha ONPeNeIEHHOM
JTane e€ pa3BUTHS.

Kypc XxuMuu 0CHOBHOI MIKOJIBI OPHEHTHUPOBAH HA OCBOCHUE 00YYAIOLTMMHUCS OCHOB HEOPTaHUYECKOM

XUMHHU ¥ HEKOTOPBIX OHATHH U CBeIEHUH 00 OTAETBHBIX 00BEKTaX OPraHMYECKON XUMHUU.

Crtpykrypa conep:kanus rnpeamera chopMUpOBaHa Ha OCHOBE CUCTEMHOTO MOJX0a K €ro U3y4YeHHUIO.
CopepxaHue CKJIaJbIBACTCS U3 CUCTEMbI TOHITHIH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI ITOHATUI
0 XuMHu4ecKkon peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHM30BaHbI MO MPUHIIUITY TOCIEI0BaTEIHHOIO
Pa3BUTHSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI Pa3HOrO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4E€HHUs KaK OCHOBBI BCET0O €CTECTBO3HAHMS, ypoBHS [lepuoanueckoro 3akona /. . MenneneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YIEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3U, IPECTaBIeHUN 00
AEKTPOIUTUYECKOM TUCCOLMAIIMU BEIIECTB B pacTBOpax. TeopeTuueckne 3HaHUs pacCMaTPUBAIOTCS Ha
OCHOBE IMIMPUYECKHU TOTYYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHLHO OT OJHOTO
YPOBHS K JPYrOMY, BBIIOJIHSS QYHKIIUN OOBSICHEHUS U TPOrHO3UPOBAHMS CBOMCTB, CTPOCHUS U

BO3MOXKHOCTE MPAKTUYCCKOI'0 IPUMCHCHUA U MMOJTYUYCHUA NU3YyYaCMbIX BCIUICCTB.

Takast opraHuzanus cozepkanusi Kypca crnoco0CTBYeT MpeACTaBICHNUI0 XMMUYECKOH COCTaBIISAIOIIEH
HAYYHOI KapTHHBI MHUpa B JIOTHKE €€ CUCTEMHOM npupoabl. Tem cambiM 0becreunBaeTcst BO3MOKHOCTh
(dopmupoBaHUs y 00y4aIOMIMUXCsI IEHHOCTHOTO OTHOUICHHUS K HAYYHOMY 3HAHHUIO U METOAAaM MO3HAHUS B
Hayke. BaxHO Tax)ke 3aMETUTh, YTO OCBOEHHUE COAEPKAHMSI Kypca POUCXOUT C IIPUBJICUEHUEM 3HAaHUHN U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaronmi Mup», «bruonorus. 5—7 knaccb» U «Pu3uKa. 7 KIacey.

HEJIN U3YYEHUA YYEBHOI'O ITPEJIMETA «XUMMUS»

K HampaBieHu10 epBOCTENIEHHOM 3HAUUMOCTH TPH peau3alii 00pa3oBaTeNbHbIX (QYHKIMHA Ipeamera
«XUMUS» TPATUIUOHHO OTHOCAT (POPMUPOBAHUE 3HAHUI OCHOB XMMUYECKON HAyKH KaK 00JIaCTH
COBPEMEHHOTI'0 €CTECTBO3HAHUS, IPAKTUUYECKOM EATEIBHOCTH Y€I0BEKa U KaK OJJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpBI. 3a/1a4a MpeMeTa COCTOUT B POPMUPOBAHUHU CUCTEMbI XUMHUECKUX 3HAHUH —
BOXHEUIINX (PAKTOB, MOHATUNA, 3aKOHOB M TEOPETUYECKHUX TOJ0KEHUH, TOCTYITHBIX 0000IICHHIA
MHUPOBO33PEHYECKOT0 XapaKTepa, sI3bIKa HAyKH, 3HAHUN O HayYHBIX METOJIaX U3YUYEHMsI BEILIECTB U
XUMHUYECKHX Peakluil, a Takke B JOPMHUPOBAHUH U PA3BUTUU YMEHHH U CIIOCOOOB JESATEIbHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHMEM, HAOJIIOJICHUEM U NIPOBEACHUEM XUMHUYECKOTO SKCIIEPUMEHTA, COOIIOJICHUEM

npaBujI 6€30MacHOr0 OOpaIIeHUs ¢ BEIIECTBAMH B TIOBCEAHEBHOM JKM3HHU.

Hapsiny ¢ 9TuM 1enu nu3ydeHus npeaMeTa B porpaMMe yTOUHEHBI H CKOPPEKTHPOBAHBI ¢ Y4ETOM HOBBIX
IPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopazoBanus. Cerogns B 00pa3oBaHUN 0CO00 3HAUUMOM
NPU3HAETCS HAIIPABJICHHOCTh O0YyYeHHS HA PAa3BUTHE U CAMOPA3BUTHE JINYHOCTH, OPMHUPOBAHUE €€
MHTEIJIeKTa 1 001meil KynbTypbl. OOydeHne YMEHHUIO YYUThCS U MIPOA0IDKATH CBOE 00pa3oBaHue
CaMOCTOSITEIbHO CTAHOBUTCS OJTHOW M3 BaXKHEHIMX (DYHKIMHN YIECOHBIX TIPEIMETOB.

B cBsi31 ¢ 3TUM NP U3YYEHUU MPEIMETa B OCHOBHOH IIIKOJIE JOMUHHPYIOIIee 3HaYeHUE PUOOpeH TaKue
LIEJIH, KaK:

(dbopMHpOBaHKE UHTEIUIEKTYaIbHO PA3BUTON JIUYHOCTH, TOTOBOI K caM00Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO PEIICHUH, CIIOCOOHOI aanTHPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHUSIM
JKU3HH;

HaIpaBJIEHHOCTh 00yYeHHUs Ha CHCTEMaTHUeCKOe MPUOOIIEHNE yUalIuXcs K CaMOCTOSITENIbHOM



MMO3HaBaTEIILHOU ACATCIIbBHOCTHU, HAYYHBIM MCTOJaM IMO3HAHUA, (bOpMI/IPYIOH_II/IM MOTHUBAIIUIO U PA3BUTUC
CIIOCOOHOCTEH K XMMUU,

obecrieyeHre yciIoBuil, CIOCOOCTBYIOMUX MPUOOPETEHUIO 00YUAIOIUMHUCS OTIBITa Pa3HOOOPAa3HOM
ACATCIIbHOCTH, IIO3HAHUA U1 CAMOIIO3HAaHH A, KIIFOUCBBIX HABBIKOB (KJHO‘-IGBBIX KOMHGTGHHHﬁ), UMCIOIIIUX
YHUBCPCAJIBHOC 3HAUYCHUC IJId PA3JIMYHBIX BUAOB ACATCIBHOCTH,

(dhopMUpOBaHHE YMEHHI OOBSCHATH U OLICHUBATH SIBJICHHS OKPYXKAIOIIEr0 MUPa Ha OCHOBAaHUU 3HAHUH U
OIIbITA, MOJYYCHHBIX TP U3YYCHUU XUMUU;

(dbopMUpOBaHHE Y 00YUAIOMINXCS TYMAaHUCTHYECKUX OTHOIICHUH, TOHUMAHUS IICHHOCTH XUMUYECKUX
3HAHMH JUTS BEIPAOOTKHU SKOJIOTHUECKH I1e7IeCO00pa3HOro MOBEACHNS B OBITY M TPYIOBOH AEATEIFHOCTH B
IeJISIX COXPAHEHHS CBOETO 3/I0POBBS M OKPYKAIOIIEH PUPOTHOM Cpembl;

pa3BUTHE MOTUBAINHU K O0YYSHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHUS 00IIEYETIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MTPOGHIS U HANIPABICHHOCTH
JanbHEHIIero oOyJIeHus.



COJEP)KAHUE YYEBHOI'O IIPEAMETA

IlepBoHaya/ibHbIEe XUMHYECKHE MOHATHSA

[Ipenmer xumuu. Ponb xuMuu B *KU3HU YesoBeka. Tena u BemectBa. OU3nyeckue CBOMCTBA BEMIECTB.
ArperatHoe cocTtosiHHE BemiecTB. [IoHATHE 0 MEeTOAaX MMO3HAHUS B XUMHUH. XUMHS B CUCTEME HayK. YncThie
BemecTBa U cMecu. CiocoObI pa3iesieHUs CMECeH.

ATOMBI 1 MOJIEKYJbl. XUMUYECKHUE 37IeMEHTbI. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie U CI0KHbIE
BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunyeckas popmysa. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BenlecTB. OTHOCHUTENbHAS aTOMHas Macca. OTHOcUTeIbHAs MOJIEKY IsipHast Macca. MaccoBast 40
XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH.

dusnuecKre 1 XUMUUYECKHE SIBJICHUSL. XMMUUYECKasi peakius U e€ MpU3HaKU. 3aKOH COXPaHEHUS MacChl
BellecTB. XUMU4eckue ypaBHeHus. Kiaccuukamnmsi XaMUIeCKUX Peakifil (COequHEHUs, pa3IoKEHUs,
3aMeIIeHHUs, OOMEHa).

XUMHUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCY10H, ¢ mpaBmiiaMu paboThI B TaOOpaTOPUH U
npuémamu oOpaleHus ¢ 1abopaTopHbIM 000PYAOBaHUEM; U3YUYEHUE U ONHUCAHHE (PU3UYECKUX CBOUCTB
00pa3110B HEOPraHMYECKHX BEIIEeCTB; HabmoaeHNe (pr3nveckux (IIaBJIeHHe BOCKA, TASTHUE JIbJIa, PACTUPAHKE
caxapa B CTyIKe, KUTIEHUE U KOHJEHCAIMsl BOJbI) U XMMUYECKUX (TOPEHHE CBEUH, TPOKATMBAHUE METHOM
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJla ¢ KHCIIOTON) SIBIICHUH, HAOIOJICHHE U OMMCAHNUE TPU3HAKOB MPOTEKAHUS
XUMHUYECKHX PEAKIIHi (pa3ioKeHHe caxapa, B3aUMOICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasnoxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoIeCTBHE kele3a ¢ pactBopoM conu meau(Il));
H3y4deHue Croco00B pa3zieNieHHs CMecel (C TOMOIIbI0 MarHuTa, GUIbTPOBaHUE, BHITAPUBAHHE,
JUCTHIUISAIMS, XpoMaTorpadusi), IpoBeJeHHe OUUCTKH MOBAPEHHOM COJIHM; HAOII0ACHHUE U ONHCaHUE
Pe3yNIbTaTOB MPOBEACHUS ONBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAaCChl; CO3/1aHuE MOJIEel
MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Baskneiinue npeACcTaBUTEIN HEOPraHMYECKUX BellecTB

Boznyx — cmecs razos. Cocras Bo3ayxa. Kuciaopon — aneMeHT u nnpoctoe BeuecTBo. Haxoxaenue
KHCIIOpOJia B IpUpoJie, PU3NYECKUEe U XUMUYECKHe CBOICTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue
kuciopoa. CriocoObl moydyeHus: KUCIopo/ia B J1abopaTOPUU U MPOMBIIIIEHHOCTH. KpyroBopoT Kuciaopoa B
npupone. O30H — ayuioTpornHas MoAupUKaLus KUCIOPOa.

TennoBoii 3¢ ekt XuMUIeCcKoi peakiiu, TEPMOXUMHUECKUE YPAaBHEHHUS, IK30- U SHAOTEPMUUYECKHE
peakuuu. TormBo: yroib U MeTaH. 3arpsi3HeHUE BO3AyXa, YCUJIEHUE MMApHUKOBOTO 3P deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT u mpocroe BeecTBo. HaxoxaeHue Bogopoa B npupoze, Gusndeckue u XuMHUIecKre
CBOICTBa, MPUMEHEHHE, CLIOCOOBI Moay4deHHs1. KUcnoTsl 1 comnu.

KonunuecTBo BemectBa. Monb. MonsipHas Mmacca. 3akoH ABorazipo. MosnsipHbiii 00bEM Ta30B. Pacuérsl mo
XUMHYECKUM YPaBHEHHUSIM.

®dusnyeckue cBorcTBa BoAbl. Boaa kak pactBoputenb. PactBopsl. HackillieHHBIE M HEHACHIILICHHBIE
pacTtBopbl. PacTBOprMOCTH BelecTB B Boje.MaccoBas 10715 BEIeCTBA B paCTBOpE. XUMHUECKHUE CBOMCTBA
Bo/bl. OcHOBaHUsA. Poib pacTBOpOB B IPUPOJE U B KU3HU YeaoBeka. KpyroBopoT Boipl B IpUpOJIE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYMCTKA PUPOJHBIX BOI.

Knaccudukanus Heopranmueckux coeauaennii. Oxcuapl. Knaccudukaius oKCHIOB: coleo0pa3yoIme
(ocHOBHBIE, KUCIIOTHBIE, aM(oTepHbIe) U HeconeoOpa3zyronme. HoMeHkIaTypa OKCHu0B (MEeXAyHapOIHAs U
TpuBHUaNIbHAsA ). PU3NUECKHE U XUMUUYECKHE CBOMCTBA OKCUAOB. [lonyueHnue okcuioB.

OcnoBanust. Knaccugukarust oCHOBaHU: MENOYN U HEPACTBOPUMBIE OCHOBaHUS. HoMeHKkIaTypa

OCHOBaHUM (MEXAyHapoHas U TpuBHaJIbHas). PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBAHMM.



[Tonyyenue ocCHOBaHUI.

Kucnotsl. Knaccudukarms kuciaor. HomeHkaTypa KUCIOT (MEXIyHApOAHAS U TPUBHAIIbHAS).
dusnuecKkue 1 XUMHYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTH MetaiutoB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conu. HomenkinaTypa cosei (MexxayHapoaHas 1 TpuBHajibHas). Pu3ndeckue 1 XUMHUECKUE CBOCTBA
couteid. Ilomydyenue comen.

I'eneTnyeckas cBsI3b MEXKy KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

XUMUYECKUH SKCIIEPUMEHT: Ka4Y€CTBEHHOE OIIPENEICHUE CONCP KAHNS KMCIIOPOAA B BO3/lyX€e; IOJyUYEHHE,
coOupaHue, pacro3HaBaHUE U U3yUYEHHUE CBOMCTB KUCIOPOAa; HAOIIOACHNE B3aUMO/ICHCTBHUS BEILIECTB C
KHCJIOPO/IOM U yCJIOBHUSI BOSHUKHOBEHUS U MPEKpalleHus: ropeHus (Ioxapa); 03HaKOMJICHHE ¢ 00pa3amMu
OKCHJIOB U OIIMCaHHE UX CBOWCTB; MOIy4YeHHUE, COOMpaHue, pacrio3HaBaHUe U U3yYEeHUE CBOMCTB BOIOPOAA
(ropenue); B3aumoeiicTBre Bomopoaa ¢ okcuaom meau(Il) (Bo3MOKHO HCIIOIB30BAHUE BUICOMATEPHAIIOB);
HaOJro1eHne 00pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb; MCccIeioBaHNE 0COOEHHOCTEH pacTBOPEHUS BELIECTB
C PA3IM4YHON PACTBOPUMOCTBIO; IIPUTOTOBJIICHUE PACTBOPOB C OIIPEACIEHHON MacCOBOM 10
PacTBOPEHHOTO BEIIECTBA; B3aUMOCHCTBUE BOBI C METAJUIAMU (HaTPUEM M KaJIbI[eM) (BO3MOKHO
MCII0JIb30BaHUE BUAEOMATEPUAJIOB); ONPEEIIEHNE PACTBOPOB KUCIIOT U IIEJI0UYEN C TOMOIIBIO HHINKATOPOB;
UCCcIieIoBaHuE 00Pa3Il0B HEOPraHMUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB; HAOII0IC€HUE U3MEHEHUS OKPACKH
WHIUKATOPOB B PaCTBOpax KUCIOT M IIeIouei; n3ydeHue B3aumoerictsus okcuaa meau(Il) ¢ pacrsopom
CEpPHOM KHMCJIOTBI, KUCIOT C METAJUIAMH, PEaKIMi HEUTpaInu3aluu; MoJy4YeHUE HEPAaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJJHOTO METaJlIa IPYTUM U3 PacTBOPA COJIU; PEUICHUE YKCIIEPUMEHTAIBHBIX 3a1a4 10 TEME

«Baxunenmmue Ki1accbl HEOPraHUYECKUX COCITUHEHUI.

Ilepuoanueckuii 3axoH u Ilepuoaunyeckas cucrema xumnyeckux d1emMeHToB /1. M. Menneneesa.
Crtpoenne aTomoB. XuMu4eckas cBsi3b. OKMCANTETbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN

HepBBIe IIOIIBITKHU K.HaCCI/I(l)I/IKaI_[I/II/I XUMHUYECKUX 311eMeHTOB. IloHsaTHEe 0 rpynmnax CXOAHbIX 3JICMCHTOB
(IIeToYHbIe U HIET0OYHO3EMENbHbBIE METAJUIbI, TaJIOTEeHBI, HHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpbIe 00pa3yIoT
am(bOTepHbIE OKCUABI U TUAPOKCUIBL.

[Tepuonnueckuii 3akoH. [lepuonuueckas cucrema xumudeckux 3iueMenToB Jl. 1. Menpaeneesa.
Kopotkonepuoanas u jymmHHONIEpHOIHAs PopMbl [leproanyaeckoil CucTeMbl XUMHYECKUX 3JIEMEHTOB /1.
N. Menneneesa. [lepruoasl u rpyniibl. @U3NYECKU CMBIC TOPSIAKOBOIO HOMEPa, HOMEPOB NIEpUoAa 1
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonsl. DnekTpoHbl. CTpOeHHE 3IEKTPOHHBIX 000JI0UYEK
aToMOB MepBbIX 20 xumuyeckux 35emMeHToB [lepuonnueckoit cucremsl [. . MenaeneeBa. XapakTepucTuka
XHMHYECKOT0 3JIEMEHTA IO €ro nojoxkeHuto B [lepuognyeckoii cucreme . . Menneneena.

3aKOHOMEPHOCTH W3MEHEHUS PaJyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO Ipymnam u nepuogaM. 3Hadenue [lepronnueckoro 3akona u [lepuogunyeckoit
CHUCTEMbI XUMUYECKHUX JIEMEHTOB ISl pa3BUTUA HayKu U nipakTuku. J[. 1. MenzaeneeB — y4€Hbli U
TpakJaHUH.

Xumuueckas cBsi3b. KoBanieHTHas (MOJIIpHAS U HEMOJSPHAS) CBSA3b. DIEKTPOOTPUIIATEILHOCTD
XUMHYECKHUX 3J1eMEHTOB. MIOHHAs CBA3b.

CreneHb okuciieHus. OKHUCINTEIbHO-BOCCTAHOBUTEIBHEIC pCaKkru. Hpoueccm OKHCJICHUA U
BoccTaHoOBJIeHNA. OKUCIUTENIN U BOCCTAHOBUTEIIMN.

XUMHUYECKUH KCTIEPUMEHT: U3y4eHHE 00pa3lioB BEIIECTB METAJUIOB M HEMETAJUIOB; B3aUMO/IeHCTBIE
TUAPOKCHUIA LIMHKA C PAaCTBOPAaMU KHCIIOT U ILEJI0YEH; IPOBEACHUE ONBITOB, WILTIOCTPUPYIOLIUX IIPUMEPEI

OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI (TOPEHHE, PEaKIIUH PA3JI0KEHUS, COSTUHEHNU ).

MesknpeamMeTHble CBA3U
Peanu3zanus MeXIIpeIMETHBIX CBSI3€H IIPU U3YYEHUH XUMHUHU B 8 KJIacCe OCYLIECTBIISIETCS YEpe3



HUCITIOJIB30BaHUEC KaK O6H_II/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAIOIIUXCA CUCTEMHBIMU AJIA
OTACJIbHBIX IPEAMETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO01ue ecTecCTBeHHO-HAY4YHbIC MTOHATHS: HAyYHBIA (DaKT, TUTIOTE3a, TEOPHUS, 3aKOH, aHATN3, CHHTE3,
KJIacCU(pUKaLUs, TEPUOAUIHOCTD, HAOIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEIb,
SABJICHHUC.

dusuka: MaTepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIbI, PAAUOAKTUBHOCTb,
MOJIEKYJIa, JIEKTPUIECKUH 3apsii, BEMIECTBO, T€N0, 00BEM, arperaTHOE COCTOSTHUE BEIIEeCTBa, Ia3,
q)HSH‘-IeCKI/IC BCJIIMYMHBI, CAUHHUIBI USMCPCHU, KOCMOC, IIJIAHCTEI, 3B63,Z[BI, COJIHI.[C.

buonorus: porocunres, Apixanue, brnocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOIIAeMbIE, TOTLINBO,
BOJIHBIC PECYPCHI.



IIVTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

I/ISY‘-IGHI/IG XMMHHU B 8 Kitacce HaIlrpaBJICHO Ha JOCTUIKCHUC 06yIIaIOH_II/IMI/IC$I JIMYHOCTHBIX, MCTAITPCAMCTHBIX

U TIPEIMETHBIX PE3YJIbTaTOB OCBOCHHS Y4€OHOTO MpPEaMETA.

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE PE3yIbTAThl OCBOSHUS IPOTPAMMBI OCHOBHOTO OOIIETO 00pa30BaHus JOCTUTAIOTCS B XOJI€
00y4YeHUs XMMHH B €IUHCTBE YIEOHOW U BOCITUTATENHLHOU e TeNbHOCTH OpraHu3aii B COOTBETCTBUU C
TPAAUIMOHHBIMA POCCUICKUMH COLMOKYJIBTYPHBIMHU U TYXOBHO-HPABCTBEHHBIMH LICHHOCTSIMH, IPUHATHIMU
B 00IIeCTBE NMPaBUJIAMH U HOPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHUSI, CAMOPA3BUTHS
U COLMATHM3AIHN 00YyJarOIIHXCS.

JInuHOCTHBIE pe3yNbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:

IIaTpuoTHYecKkoro BOCIUTAHUS

1) HEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY HaCJIEHIO,
MOHUMAaHUS 3HAYEHUSI XUMUYECKON HayKu B )KM3HU COBPEMEHHOT0 00IIECTBA, CIIOCOOHOCTH BIA/IETh
JIOCTOBEpHOM MH(MOpMAIE 0 MePeIOBhIX JOCTIKCHHUIX U OTKPHITHIX MUPOBOM M OTEYECTBEHHON XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIIECTBa;

I'paxaaHcKkoro BoCnuTaHUus

2) MMPEACTaBJIICHHUA O COUAJIBHBIX HOPpMaAX U IMpaBUJIaX MCKINIHOCTHBIX OTHOIICHUU B KOJIJICKTHUBCE,
KOMMYHHUKATUBHON KOMITETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, Y4eOHO-HUCCIIET0BATEIbCKOM, TBOPUECKON 1
JIpYTUX BUIaX AESITeNbHOCTH; TOTOBHOCTU K Pa3HOOOPa3HON COBMECTHOM A€ATEIbHOCTU IIPU BHITIOJHEHUH
yueOHBIX, I03HABATEIbHBIX 3a/a4, BHIIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUH YUE€OHBIX MPOEKTOB,
CTpeMJICHHS K B3aMMOIIOHUMAaHUIO U B3aMMOIIOMOIIIH B MpoIiecce 3TON y4eOHOM AeITeIbHOCTH; TOTOBHOCTH
OLICHUBATH CBOE MOBEJCHUE U NTOCTYIIKM CBOMX TOBAPUILEH C MO3UIMU HPABCTBEHHBIX U MTPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MTOCIEICTBUI MOCTYIIKOB;

IleHHOCTH HAYYHOT 0 IO3HAHMS

3) MUPOBO33pEHYECKUX MPEACTABICHHI O BEIIECTBE U XMMHUECKOMN peakliy, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOUIMX OCHOBY JIJIsl TOHUMAaHUs CyITHOCTH HAayYHOU
KapTUHBI MUPA; MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOAbI, B3AUMOCBSI3AX
YeJI0BEKa C MPUPOIHON CPEIoH, O pOJIU XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHUBOB, HAIIPABJIICHHBIX HA MOJYYeHHE HOBBIX 3HAHUN MO XUMHUH, HEOOXOIUMBIX AJIs
00BSICHEHUS HAOJIFIOTaeMBIX TIPOIIECCOB U SIBJICHUI;

5) nmo3HaBaTeNbHOM, MHPOPMAITMOHHON M YNTATEIHCKON KYJIBTYPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENILHOM pa0bOThI ¢ YUeOHBIMU TEKCTaAMH, CIIPABOYHOU JTUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

6) uaTepeca K 00y4eHHUI0 U TO3HAHUIO, JIF0003HATEIIEHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pazoBaHuUI0, TPOSKTHOHN M UCCIIEIOBATENIbCKON AeSITEIbHOCTH, K OCO3HAHHOMY BEIOODPY

HaNpaBJICHHOCTH U YPOBHS 00y4YeHHs B JalbHEHIIeM;

@®opMHUpPOBaHUSI KYJIbTYPbI 310POBbS

7) 0cOo3HaHMS ICHHOCTH YKM3HH, OTBETCTBEHHOT'O OTHOIIIEHHS K CBOEMY 37I0POBBIO, YCTAHOBKU Ha
3JI0OPOBBII 00pa3 )KU3HU, OCO3HAHUS MTOCIICACTBUN M HENPUATHUS BPEIHBIX TPUBBIYCK (YIIOTPEOICHHUSI
AJIKOTOJI51, HAPKOTHKOB, KYPEHHS ), HEOOXOUMOCTH COOJIOICHHUS MPaBUJ O€30TIaCHOCTH MPU 0OpaIEHUH C
XUMHYECKIMH BEIIECTBAMH B OBITY U pealbHOW KHU3HH,

TpyaoBoro Bocnutranus
8) uHTEpeca K MPaKTUUECKOMY U3Y4EHUIO podeccuil u Tpyaa pa3IuyHOro pojia, yBaKEHUE K TPy U



pe3yabTaTaM TPyJOBOH ESTENbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHH,
OCO3HAHHOT'O BHIOOPA MHAWBUIYAIBHON TPAEKTOPUHU MPOJIOIHKEHUSI 00pa30BaHMs ¢ YIETOM JIMYHOCTHBIX
UHTEPECOB U CITIOCOOHOCTH K XUMHUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCISITHON
podeCCHOHATILHOM IEATEFHOCTH M Pa3BUTHUA HEOOXOAUMBIX YMEHUI; TOTOBHOCTh a/IaliTUPOBATHCS B

npodeccuoHaIbHOM cpere;

JIKOJIOrH4eCKOro BOCIIMTAHUA

9) 5KOJOTHUYECKH 11eTIeCO00Pa3HOT0 OTHOIICHUS K MPUPO/Ie KaK UCTOUHUKY >KU3HU Ha 3eMJie, OCHOBE €&
CYIIECTBOBaHMS, TOHUMAaHUS [IEHHOCTH 3[J0POBOTO U OE30I1aCHOTr0 00pa3a )KU3HU, OTBETCTBEHHOTO
OTHOILIEHHS K COOCTBEHHOMY (PH3NUECKOMY U IICUXHUECKOMY 3/I0pPOBBIO, OCO3HAHUS LIEHHOCTH COOIIOACHUS
npaBui 0€30MacHOTO MOBEJCHUS ITPU PabOTe C BEIIECTBAMH, A TAKXKE B CUTYALUAX, YTPOXKAIOLINX 30POBBIO
U KU3HU JTI0JICH;

10) cnocoOHOCTH PUMEHSITh 3HAHUS, MTOJydaeMble IPU U3YUYEHUH XUMUH, 7Sl PEIICHHs 3a/]1a4, CBSI3aHHBIX
C OKPY’KaIOIEeH IPUPOIHOHN CPEIOH, MOBBILIEHUS YPOBHS dKOJIOTMYECKOU KYJIbTYpPbl, OCOZHAHUS
r7100aIbHOTO XapaKTepa 3KOJIOrMYECKUX MPo0IeM U IMyTel X pelIeHus IOCPECTBOM METO0B XUMUH;

11) 3K0710rNYECKOr0 MBIIIIEHHS], yMEHHS PYKOBOACTBOBATHCS UM B [T03HABATENbHON, KOMMYHUKAaTUBHOM 1

COLIMAJIbHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeAMeTHBIX pe3yabTaTOB BBIACISIOT 3HAUUMBIE 111 POPMHUPOBAHUST MEPOBO33PEHHSI
oO1eHay4YHbIe TTOHATHS (3aKOH, TEOPHS, PUHIINI, TUTIOTE3a, (PaKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT | JIp.),
KOTOPBIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX MTPEIMETaX U MO3BOJISIIOT Ha OCHOBE 3HAHUH U3
ITHX TPEAMETOB (POPMHUPOBATH MPEICTABICHHIE O IEJIOCTHON HayYHOU KapTUHE MHUPA, U YHUBEPCAIbHBIC
ydeOHbIe AeCTBUS (TTO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), KOTOPHIE 00ECIIEYNBAIOT
¢dopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHMIO U OCYIIECTBICHHUIO YI€OHOM
ACATCIIbHOCTH.

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHS 00pa30BaTENbHOM MPOrpaMMBbl 10 XUMHUH OTPAXKalOT OBJIA/ICHUE

YHUBCPCAJIbHBIMU IMO3HABATCIIbHBIMU I[CﬁCTBHHMPI, B TOM 4YHUCJIC:

ba3oBbIMM JIOTHYECKHMMHU JeHCTBUIMH

1) YMGHI/IGM HUCIIOJIB30BAThH HpI/IéMI:I JIOTUYCCKOI'O MBIIIIJICHUA HpI/I OCBOCHUHN 3H3.HPII>1: paCKpI:IBaTI: CMBICJI
XUMHNYCCKUX HOHHTI/Iﬁ (BBI,Z[G.H}ITB nux xapaKTepHHe HpI/ISHaKI/I, yCTaHaBHI/IBaTI: B3aUMOCBS3b C ,Z[pyFI/IMI/I
HOH}ITI/IHMI/I), HCIIOJIB30BATh ITOHATUS 151 OG’LHCHGHH}I OTOCJIBHBIX (baKTOB nu HBHGHHﬁ; BI:I6I/IpaTI> OCHOBaAHUA
U KpUTEPUH U1 KJIacCU(PUKAITNH XUMUYECKUX BELIECTB M XUMUUYECKUX PeaKIiil; ycTaHaBINBATh IPHUYUHHO-
CJICACTBCHHBIC CBSI3HU MG)I(,Z[y O6’beKTaMI/I I/ISyIIeHI/IH; CTpOI/ITb JIOTHYCCKUC paCCy)KI[GHI/I}I (I/IHI[yKTI/IBHBIe,
I[G,Z[yKTI/IBHI:IG, 10 aHaJIOFI/II/I); JAC€JIaTh BbIBOJbI M 3aK/IIFOYCHU A,

2) yMeHHUEM MPUMEHSTh B TIPOLIECCe MTO3HAHMS TOHATHS (MPEIMETHBIE M METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCIIOIh3YEMBIC B XUMHH, PEOOPa30BBIBATH IIIMPOKO TPUMEHSIEMBIC B
XUMHUHU MOJICJIBHBIC TIPEICTABICHHS — XUMHYECKUI 3HAK (CMMBOJI 3JIEMEHTA), XUMHUIecKas hopmyra u
ypaBHEHNE XUMUYECKON PEeaKIIui — TPHU PEIICHUN YIeOHO-TI03HABATEIbHBIX 3a/a4; C YIETOM ITUX
MOJICIIbHBIX MPECTABICHUHN BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU U3Y4aeMbIX O0HEKTOB
— XMMHYECKHUX BEIICCTB M XUMHUECKUX PEAKIIHii; BBISBIIATH O0IINE 3aKOHOMEPHOCTH, TPUYMHHO-
CJICZICTBEHHBIE CBA3U U MPOTUBOPEUHUS B U3y4aeMbIX MPOLECCAX U ABICHUSX; MPEAiaraTb KPUTEPUU ISl
BBISIBJICHUS 9TUX 3aKOHOMEPHOCTEH M MPOTHUBOPEUHNIA; CAMOCTOSTEIIFHO BRIOUPATH CIIOCOO peIIeHus yI4eOHOM
3a/1auu (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHUS, BRLIOUpATh HanboJiee MOAXOAAIINN ¢ YIETOM
CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHUEB);

Ba3oBbpIMH HcCJIe10BATEILCKUMH el CTBUSMH



3) yMeHHEM UCNOIb30BaTh IOCTABJIEHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA IMIO3HAHUS, A TAKXKE B
Ka4eCTBE OCHOBBI 111 JOPMHUPOBAHUS TUTIOTE3bI IO POBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CYKJICHHI;

4) npuoOpeTeHue onbITa MO IAHUPOBAHUIO, OPTaHU3ALIMU U TPOBEACHUIO YICHUYECKHX YKCIIEPUMEHTOB:
yMeHUe Ha0JII01aTh 3a X0JI0M MPOIIecca, CAMOCTOATENBHO IPOTHO3UPOBATH €T0 PE3yNbTaT, HOpMyITUpOBATH
0000111eHNUs ¥ BEIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO ONbBITA, UCCIEI0BAHMS, COCTABIATH OTUYET O

NpOoJIeTIaHHOM padoTe;

Paboroii ¢ unpopmanuei

5) yMeHueM BBIOHpaTh, AaHATU3UPOBATh U MHTEPIIPETUPOBATh HH(DOPMAIIMIO PA3TUYHBIX BUIIOB U POpM
MPEJICTABICHHUS, TTOJIy9aeMyI0 M3 Pa3HBIX HCTOYHUKOB (HAyYHO-MIOMYJISIPHAS TUTEpaTypa XUMUYECKOTO
CoJIep>KaHusl, CIIPAaBOYHbIE TOCOOUs, pecypchl IHTepHETa); KpUTHIECKU OLIEHUBATH IPOTUBOPEUHBYIO U
HEIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM MPUMEHSTh Pa3INYHbIe METO/BI M 3aIPOCHl IPU MOMCKE U 0TOOpe nHpopMamu u
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJISI BHIITOJIHEHUS YYEOHBIX U MTO3HABATENIBHBIX 3a/1a4 OIpe-
JENEHHOTO THUIA; TPUOOPETEHUE OMbITa B 00JIACTH UCIIOIb30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHi1, OBJa/IeHUE KYIbTYypOil aKTUBHOTO UCIIOJIb30BAHUS PA3IMUHBIX TTIOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOUPATh ONTUMANIbHYIO OPMY MpeACcTaBICHUS HHPOPMAIH U WLTIOCTPUPOBATH
pelnraeMble 3a/1a4u HECIIOKHBIMU CXEMaMHU, TuarpaMMaMu, IpyruMu opMamMu rpaguku U uX
KOMOWHALUSIMU,

7) yMEHHEM HCTI0JIb30BaTh U aHAJM3UPOBATH B IpoLiecce yUeOHOM U HCCIIeA0BATENLCKOM AeITebHOCTH
UH(OPMAILIHIO O BIUSHUN TPOMBIIUICHHOCTH, CEJTLCKOTO X031 CTBA U TPAHCIIOPTA HA COCTOSTHUE

OKpPY’KaIOIlle IPUPOJIHOU CPENBL;

YHuBepcaabHBIMI KOMMYHHUKATHBHBIMH JIeii CTBUSIMH

8) yMeHueM 3a/1aBaTh BOMPOCHI (B X0JI€ TUAJIOTa U/WIU JUCKYCCHH) IO CYIIECTBY 00CYKIAEMOM TEMBI,
(bopMynUpOBaTh CBOM MPEATIOKEHUS OTHOCUTENILHO BBITIOJIHEHUS MPEUI0KEHHOH 3a7a4u;

9) mpuoOpeTeHue ONbITa MPE3CHTALIMU PE3YIBTATOB BBITOJIHEHUS XUMUYECKOT0 3KCIIEpUMEHTA
(;1abopaTopHOTO OMBITA, TAOOPATOPHOI PadOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

10) 3aMHTEPECOBAaHHOCTh B COBMECTHOW CO CBEPCTHUKAMHM IMO3HABATEIHLHON M HCCIICIOBATEIHCKON
JEeSATENIbHOCTH MPH PELIeHUH BO3ZHUKAIOMIMX MpoOieM Ha OCHOBE yuéTa OOIINX HHTEPECOB U COTJIACOBAHMUS
no3unuii (00cyxaeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPJUHAINS COBMECTHBIX AEHCTBUM,
orpezesieHue KPUTEPUEB MO OLICHKE KaueCTBa BHIMOJIHEHHON paboThI U 1. );

YHuBepcalbHBIMHU PEryJasiTUBHBIMU JeHCTBUSIMU

11) ymeHHEM CaMOCTOSITEIIBHO ONIPENETIATh LETH ACATEIIBHOCTH, JIAaHUPOBATh, OCYIIECTBIISATH,
KOHTPOJIMPOBATH U MIPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESATEILHOCTD, BRIOMpATh Hanboee
a¢dekTuBHBIE CIIOCOOBI pENIeHUs YIeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOATEIHHO COCTABIISATh WIIH
KOPPEKTUPOBATh IPEII0KEHHBIN aITOPUTM AEUCTBUH IPU BBIITOJIHEHUH 33aJaHUHN C YU4ETOM MOJIyYCHUS
HOBBIX 3HaHHI 00 N3yd4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUAX; OIEHUBATh COOTBETCTBUE MOTYyUYEHHOTO
pe3ynbTara 3asBISHHON e,

12) ymeHueM HCIoIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, Ipe/yiaraeMble B YCJIOBUU 3aJaHUM.

INPEJIMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX pe3yabTaTOB [0 OCBOCHHUIO 0053aTeILHOTO COACP KAHUS, YCTAHOBICHHOTO TaHHON
IpUMEpHOU pabodeil MporpaMMoii, BEIACIISIOT: OCBOCHHBIE 00YUYAIOIIMMICS HAYYHbBIC 3HAHUS, YMEHUS U
CIOCOOBI ICWCTBUM, CHIETIM(PUIESCKHE [T IPEAMETHON 00J1acTH «XUMUS», BUJIBI JESTEIBHOCTH 110
MOJTyYEHHUIO0 HOBOTO 3HAHMSI, €0 HHTEPIPETAIINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B Pa3JIMYHbBIX YUCOHBIX

HOBBIX CUTYyallUAgX.



[IpenMeTHBIE pe3yabTaThl OTPakatoT CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS CIEAYIOIUX YMEHHI:

1) packpvieams cmbici OCHOBHBIX XUMHUUYECKUX MOHATUI: aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, IIPOCTOE
BELIECTBO, CJI0)KHOE BEILIECTBO, CMECH (OJTHOPO/IHASA U HEOJJHOPO/IHAA), BAJICHTHOCTb, OTHOCUTEJIbHAS
aTOMHas U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBasi 10JIs
XUMHUYECKOT0 3JIEMEHTA B COSIMHEHUH, MOJISIPHBIA 00BEM, OKCH, KMCII0Ta, OCHOBaHHE, COJIb,
3JIEKTPOOTPHLIATEIILHOCTh, CTENICHh OKUCIICHUS, XMMUYeCKast peakius, Kiaccu(uKaus peakiii: peakuuu
COCIMHEHUS, PEaKIH PA3JIOKEHHs, PEaKIIUU 3aMEILCHHsI, PEaKlIui OOMEHa, 3K30- M SHJA0TEPMHUUECKUE
peaxIuu; TerIoBoi 3P PEeKT peakuu; SAPO aTOMA, SJIEKTPOHHBIN CII0H aToMa, aTOMHasi OpOUTab, PAIHYC
aToMa, XMMHUYECKas CBA3b, MOJISIpHAS U HETIOJsIpHasi KOBAJICHTHAs CBA3b, HIOHHAS CBSI3b, MOH, KATUOH, aHUOH,
pacTBoOp, MaccoBasi A0S BelllecTBa (MPOLIEHTHAs KOHIEHTPalus1) B pacTBOPE;

2) unnrocmpupoéams B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITUH (CM. M. 1) M IPUMEHSATh 3TU MOHSITUS
[P OMHMCAHUU BELIECTB U UX MPEBpaIlCHUN;

3) ucnonvszoéams XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBICHUs (POPMYIT BEIIECTB U YPaBHEHU XUMUYECKUX
pEeaKIuii;

4) onpeodensamob BaNIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSAX; CTEIIEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COSAMHEHMSIX; TPUHAJICKHOCTD BEILIECTB K ONpeAeNEHHOMY KJIacCy COSIUHEHH 10
dbopMynaM; BUJ XUMUYECKON CBA3H (KOBaJCHTHAS U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

5) packpvieame cmoica Ilepunonnueckoro 3akona JI. . MenneneeBa: 7eMOHCTpUPOBATH TOHUMaHNE
MEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX IOJ0KeHud B [leprnogunueckoit
CUCTEME; 3aKOHOB COXPAHEHMS MACChl BELLIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHMS,
3aKoHa ABOTaJpo; OMUCHIBATh U XapaKTepu30BaTh Tabauunyto Gopmy Ileproaunueckoii CUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MMOHATHUS «TJIaBHAs noArpymnmna (A-rpymmna)» u «nobounas noarpymnmna (b-
IpyIIa)», Majble U OOJbIINE TEPHOAbI; COOTHOCUTH 0003HAUEHHSI, KOTOPbIE UMEIOTCS B TaOJHIIe
«IIepuoguyeckas cucreMa XuMuIeckux aiuemeHToB J[. . MenneneeBa» ¢ 4uCI0BBIMU XapaKTEpUCTUKAMU
CTPOCHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsia siapa, o011ee Yuciao SEKTPOHOB U
pacnpeneseHne ux Mo 3JIEKTPOHHBIM CII0SIM);

6) xknaccughuyuposams XUMIUUECKUE FITEMEHTHI; HEOPIraHWYECKHE BEILIECTBA; XMMUYECKHE peakuu (110
YHCIy ¥ COCTaBY YYaCTBYIOIIUX B PEAKLIUHU BEILIECTB, IO TEIIIOBOMY 3P PeKTy);

7) xapaxmepuzosams (Onucbiéamy) 00INE XUMUUECKUE CBOMCTBA BEIIECTB PA3TUYHBIX KJIACCOB,
MOJTBEPIK/1asl ONMCAaHUE MPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHHM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

8) mpocnoszuposams CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYE€CTBEHHOT'O COCTaBa; BO3MOXHOCTHU
MPOTEKAaHUS XUMHUYECKUX MPEBPAILlEHUH B pa3INYHBIX YCIOBUSX;

9) eviuuCcAAMb OTHOCUTENBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JI0JIIO
XUMHYECKOT0 AJIEMEHTa 10 (hopMyJie COeIMHEHNS; MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE; MPOBOJUTH
pacuéThl 0 ypaBHEHUIO XMMUYECKOM peaklnu;

10) npumensams OCHOBHBIE OTIEpAIIUN MBICIIUTEIHHON I€ATEIbHOCTH — aHaJN3 U CUHTE3, CPaBHEHUE,
0000111eHIe, CHCTEMATH3AIUIO0, KJIacCU(PUKAIUIO, BHISIBICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3eH — /IS
W3YYEHHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEaKLUi; eCTECTBEHHO-HAYYHbIE METOIbI TO3HAHUS —
HaOJII0ZICHUE, I3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIA U MBICTICHHBIN );

11) credosamsb npaBUiIaM MOJTH30BAHUSI XUMUYECKON TTOCY/I0H M JIAOOPAaTOPHBIM 00OPYIOBAHHEM, & TAK)KE
npaBuiIaM OOPAIICHHUS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIIUSAMH I10 BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUYECKHX OIBITOB I10 MOJIYYEHHIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB (BOIOPO/IA H KHCIOPOa),
IIPUTOTOBJICHUIO PACTBOPOB € OIPEAEIEHHON MaCCOBOM 10JIEW pacTBOPEHHOIO BELIECTBA; IIJIAHUPOBATh U
IIPOBOAMTH XMMHUECKHE FKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEI0YEH U KUCIIOT C TIOMOILBIO
UH/IUKATOpPOB (JIakMycC, (eHOIPTaICHH, METUIIOPAHXK U Jp.).



TEMATHUYECKOE IINIAHUPOBAHMUEIi2

6. CrienoBaTh MpaBUIIaM MOJIb30BAHUS
XUMHYECKOM Mocy0i 1 1abopaTOpHBIM
000pyI0BaHUEM;

a TakKe MpaBuiiaM O0palleHusl C XUMUYECKUMHU Belle-
CTBaMH B COOTBETCTBHU C HHCTPYKLHSIMHU I10
BBITIOJTHEHUIO MPAKTUYECKUX PadoT.;

7. IlmaHupoOBaTh U MPOBOJIUTh XUMUYECKUI
AKCIIEPUMEHT 110 U3YUYEHHIO U OITMCAHUIO
(hU3UUEeCKUX CBOICTB BEILIECTB;

CIIOCOOOB pa3/IeJICHHs] CMECEH BEIIECTB. ;

8. FIcrionp30BaTh MpH BHITIOJTHEHUHU y4eO
HBIX 3aJJaHUN U B IPOLECCE;
HCCJIEI0BATENBCKON IESITEIbHOCTH HAYYHO-
MOIYJISIPHYO JIMTEPATYPY; XUMHUYECKOTO
COLEPKAHMUS;

CIIPAaBOYHBIE

Ne| HaumeHoBaHue pa3/ie/ioB U KoaundyecTBO YacoB Jlata | Buabl gJeATeJIbHOCTH Buanbl JIeKTPOH
TEM POTpaMMBI Bce | KOHTPOJI | mpakTHy | H3Y1e ) Hble
n/ ro | pHbIE ecKue HUs1 ¢opm (unpoBeI
I pa6éoThl | paGoThI bl e)
KOHTP oOpa3oBare
0411 JIbHbIE
pecypchl
Paznien 1. IllepBoHayabHBIE XMMHYECKHE MOHSITHS
1. | Xumust — BakHast 00J1aCTh 5 10 2 1. PackpbIBaTh CMBICIT U3y4aeMbIX MOHSTHH. ; Yerupiit |Y 4€OHHK
l. | ecrecTBO3HAHMSA 1 2. PackpeIBaTh poJib XUMHUU B ormpoc; httl/’s-‘//"eSh-edu
. .. L ru/
NPAaKTH4YeCKOil 1esITeJIbHOCTH IIPUPOAE U )KM3HU UEJIOBEKA; €€ [Tuceme
yeJi0BeKa CBSI3b C APYTMMH HayKaMH.; HHBIN
3. PaznmyaTe yncThIE BellecTBa U CMECH; OTHOPOAHBIE | KOHTPOJT
Y HEOJHOPOJHBIE CMECH.; b;
4. Paznuuath pu3nyeckue 1 XUuMHUYECKUE SIBJICHUSL. I[IpakTuy
5. OnpenensaTs NPU3HAKU XMMUYECKUX PEaKIUi U eckas
CJIOBHUSI UX ITPOTEKAHUSI. ; .
y p > pabora;
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MaTepuabl;
pecypcebl

Hurepnera.;

9. BercTpanBaTh pa3BEPHYTBHIC IUCbMEHHBIC U
YCTHBIE OTBETHI C OITIOPOM Ha MUH(POPMALUIO U3
y4eOHHMKA U CIIPABOYHBIX MATEPHAJIOB;
IPaMOTHO UCIIOJIb30BaTh U3yYCHHBIN
MIOHATUMHBIN alIapar; Kypca XMMHHU.




N —

BemecTBa

U XUMHUYECCKHE PCAaKIINHU

15

1. [TpuMeHSITh €CTeCTBEHHO-HAYYHBIE METOIbI

Mo3HaHUs (B TOM YHCJIC HAOIIOACHHUE;

MOJISTTUPOBAHUE;

SKCIIEPUMEHT) U OCHOBHBIE OIEpaIi MBICIUTEILHON

JeSITEILHOCTH (CpaBHEHUE; KIaCCU(UKALIHS) TSI

M3Y4YCHUS BEIISCTB M XUMUUYECKHUX PEaKIIUA.;

2. PackpbIBaTh CMBICI U3y4aeMbIX MOHSATHUI U 3aKOHOB

Y IPUMEHSITH 3TU MOHSTHUS MIPY OITMCAHUU CBOMCTB

BEILECTB U UX IPEBPALLCHUN. ;

3. Paznmuuare pusndeckre u XUuMHYECKUE SIBIICHHUS

OOBSICHATH UX CYITHOCTh C TOUKU 3pEHUSI AaTOMHO-

MOJIEKYJISIPHOTO YYECHUSI. ;

4. OnpenensaTb NpU3HAKU

XUMHYECKUX PEAKIIUI;

YCIIOBHS UX IPOTEKAHUS.;

5. OOBACHATH CYITHOCTh (PU3UUECKUX U

XUMHYECKUX SIBIICHUI C TOUKHU 3PEHHS aTOMHO-

MOJIEKYJISIPHOTO YUCHHSI. ;

6. KimaccudumupoBats XuMHYECKHE peaKIuU (110

YHCIIy ¥ COCTaBY pearupyromux 1 o0pa3yommuxcs

BEIIIECTB).;

7. CocTaBisATh POpMYIIbl OMHAPHBIX BELIECTB 10

BAJICHTHOCTH U OTIPEAEISATH BAJICHTHOCTD I10

dhopmyiaM BEIIECTB.;

8. PaccTaBisaTe K03(h(HUITMESHTHI B YPAaBHEHHUSX
XUMHUYECKUX PEAKITUM. ;

9. CieroBaTh MpaBuiiaM MOJIb30BaHUS

XAUMHUYECKOUN MOCYI0N U J1TabOpaTOPHBIM

000pyI0BaHUEM;

a TakoKe MpaBuiiaM OOpallleHus C BEIIeCTBAMU B

COOTBETCTBHH C HHCTPYKIUSIMH I10 BBITIOTHEHHIO

71a00paTOPHBIX XUMUYECKHX OMBITOB.;

10. Mcriop30BaTh NpH BHITIOJTHEHUN YYEOHBIX

3aJIaHUM U B MPOLIECCE; UCCIIEI0BATEIBbCKOM

JeSITEIFHOCTH HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY

XUMHYECKOTO COJICPIKAHUS,

YcTHBIN
OIIpOC;
IIuceme
HHBIN
KOHTPOJI
b;
Koutpo
JIbHASA
pabora;

YVueOHUuK

ru/

hitps://resh.edu
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CIIPABOYHBIC
MaTepuabl;

pecypcesl

Hurep HerTa;

11. BeicTpauBaTh pa3BEPHYTHIE IUCbMEHHBIC U
YCTHBIE OTBETHI C OITIOPOH Ha MUH(POPMALUIO U3
y4eOHHMKA U CIIPABOYHBIX MATEPHAJIOB;

rPaMOTHO HCIIOJIB30BATh U3YUYCHHBIN MOHATUHHBIN
anmapaT Kypca XUMHH.

Hroro no pazneny 20

Paznen 2. BaxHeiilue npeacraBuTe M HEOPraHM4eCKUX BelecTB




p—

Bo3ayx. Kucaopoa. [lonsitue
00 oxcHaax

1.PackpeiBaTh  CMBICI M3y4aeMbIX IIOHATHH U

IIPUMEHATh 3T IOHSATHUS NPU ONHUCAHUU CBOWCTB

BEILECTB U UX MPEBPALLICHUN.

2. XapaKTepu3oBaTh

(omuchIBaTh) COCTaB BO3AyXa;

bu3nUecKkue M XH- MUYECKHE

CBOMCTBa KHCIJIOPOAA; CIIOCOOBI

€ro IMOJIy4YeHUs;

MPUMEHEHHE U 3HAUCHUE B MPUPOJIE U )KU3HU

YEeJIOBEKa.;

3. CpaBHMBATH peaklii TOPEHUSI U MEIJICHHOTO
OKMCJICHUS.

4. Cobupath mpuOOPHI ISl MOJTYyUYEHUS KUCIOpoaa
(BBITECHEHHUEM BOJIBI M BO3IyXa).;

5. Pacrio3HaBaTh ONBITHBIM Iy TEM KUCIIOPO.;

6. Ucrosib30BaTh XUMUYECKYHO CUMBOJIUKY J1JIsI

cocTtaBieHus GopMyIT BEIIECTB; MOJICKYJISIPHBIX

YPaBHEHUU XUMHUYECKHUX PEaKINN C y4aCTUEM

KHUCJIOpOJa.;

7. OOBSACHSTH CYIIHOCTh

HKOJIOTUYECKHUX MPOoOIIeM;

CBSI3aHHBIX C 3arpsi3HEHUEM

BO3/yXa.;

8. CrienoBaTh nmpaBmiiaM O€30TaCHOM pabOThI B

1a0opaTOpPUU MPHU UCIIOJIb30BAHUU XUMHUYECKOM

nocy bl 1 000pyIOBaHUS;

a Tak>Ke MpaBujiaM O0palleHHs C TOPIOYUMU

BEIIECCTBAMH B OBITY.;

9. [ImaHMpOBaTh U OCYILIECTBIISITh HA IPAKTUKE

XUMHUYECKHUE IKCIIEPUMEHTHI; TPOBOIUTH

HaOJIIOACHUS;

JIeJIaTh BBIBOJIBI 110 PE3YJIbTATAM dKCIEPHUMEHTA. ;

10. Y4acTBOBaTh B COBMECTHOW paboTe B rpyIINie.;

11. cnonp30BaTh Ipu BBHIMOJIHEHUH YUEOHBIX

3aJlaHUM U B MPOLIECCE; UCCIIEI0BATEIBbCKOM

JIeSITeJIbHOCTU HAYYHO-TIOMYJIIPHYIO JINTEPATYPY

YcTHBIN
OIpoC;
IIuceme
HHBIM
KOHTPOJI
b;
ITpakTnu
ecKas
pabora;

YVueOHUuK

ru/

hitps://resh.edu
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XUMHMYECKOT'0 COIEPKAHUS;

CIIPaBOYHBIC

MaTepuabl;

pecypcebl

Hurepnera.;

12. BelcTpanBaTh pa3BEpHYTHIC MHCHMEHHBIE U
YCTHBIE OTBETHI C OITIOPOH Ha MUH(POPMALUIO U3
y4eOHHMKA U CIIPABOYHBIX MaTEPHAJIOB;

IPaMOTHO UCIIOJIb30BaTh U3yYCHHBIN TOHATUUHBIN
anmnapar Kypca XUMUH.

NN

Boaopoa.
TlousiTHE 0 KHCJIOTAX U COJIAX

1. PackpbIBaTh CMBICI U3y4YaeMbIX ITOHSTUU U
MIPUMEHSTH 3TH IMOHSITHUS IPU ONTMCAHUY CBOWCTB
BEILIECTB U UX MPEBPAILCHUN. ;

2. XapakTepu30BaTh (ONMHUCHIBATH) (pU3NUECKUe U
XMMHYECKUE CBOMCTBA BOJIOPO/AA; CIIOCOOBI €ro
MOTyYCHUS,

MIPUMEHEHHE . ;

3. CobupaThb nmpubdOp 115 MOTyUEeHHUsI BOAOPOIA. ;
4. Mcrionp30BaTh XUMHUECKYIO CUMBOJIUKY

JUUISL COCTaBJICHUS (DOPMYIT; BEIIECTB;
MOJIEKYJISIPHBIX YPaBHEHHI XUMUYECKUX PEAKIIUH C
y4acTHUEeM BOAOpO/A.;

s. CienoBath npaBujiaM 6€30macHoOM paboThHI B
1a0opaTOpPUU MPHU UCIIOJIb30BAHUU XUMHUYECKOM
MOCYIbI 1 000PYTOBaHUS;

a Tak)Ke MpaBuiiaM OOpaIIeHHs C TOPIOUYUMHU
BEIIECTBAMHU B OBITY.;

6. [ImaHupoBaTh 1 OCYIIECTBISATH HAa TPAKTUKE
XMMHUYECKUE IKCIIEPUMEHTHI; IPOBOIUTH
HaOJIIOAECHUS,;

JleJIaTh BBIBOJIBI IO PE3YJIbTaTaM dKCIIEPUMEHTA. ;
7. Y4acTBOBaTh B COBMECTHOM pabOTe B TpyIIIIE.

YcrHbIN
OIIpOC;
ITuceme
HHBIU
KOHTPOIT
b;
KonTpon
bHas
pabora;
[TpakTra
eckas
pabora;

'YueOHUK

hittps://resh.edu

ru/
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2. | KoinuyecTBeHHbIe OTHOLIEHUS 1. PackpbIBaTh CMBICII U3y4aeMbIX IIOHATUN U Yerusii |Y YEOHUK
3. | B Xumun NPUMEHSTh 5TH TOHSATHUS; a TAKKE ompoc;  [tttpsi//resh.edu

M3y4E€HHBIE 3aKOHBI U TEOPUU JJIs PELLICHUS IIuceme LU

pac4yETHBIX 3a1a4.; HHBIN

2. BBIUMCIATH MOJSIPHYIO MAcCy BEILIECTB; KOHTPOJI

KOJIMYECTBO BEIIECTBA; 00bEM rasa; b;

Maccy BEIECTBa;

3. [IpoBOINTE pacy€Thl 10 ypaBHEHUSIM

XMMHYECKUX PEAKIINi: KOINUeCcTBa; 00hEMa;

MaCCBhI BEIIECTBA 10 U3BECTHOMY

KOJIMYECTBY; O0BEMY;

MAacce peareHTOB WM NPOAYKTOB PEaKLIHU.;

4. BeicTpanBaTh pa3BEpHYTHIEC IUCEMEHHBIE U

YCTHBIE OTBETHI C OITOPO Ha HH(POPMAITUIO U3

y4eOHHKA U CIPABOYHBIX MATCPUAIIOB;

TPaMOTHO MCHOJIb30BaTh N3YUYEHHBIN MOHATUIHBIN

anmnapar Kypca XUMHUH.;
2. | Bona. PactBopsl. [lonsaTue 06 1. PackppIBaTh CMBICII H3y4aeMbIX TOHITHN 1 Vernpiit [Y4EOHUK
4. | ocHOBaHUX IPUMEHSATH 3TH TIOHATHS ITPU ONTMCAHUHU CBOMCTB ompoc;  [Attps:/resh.edu

BEILIECTB U UX MPEBPAILICHUN. ; [Tuceme i

2. XapakTepu30BaTh (PU3NIECKUE U HHBII

XAMHUYECKHE CBOMCTBA BOJIBI; €€ POJIb KOHTPOJI

KaK pacTBOPUTEIISI B IPUPOAHBIX b;

rnporeccax.; [TpakTra

3. COCTaBIISATh YPABHEHUS XUMUYECKUX PEAKIUN C eckas

y4acTHEM BOJBI. ; pabora;

4. OOBSICHATH CYIIHOCTD

HKOJIOTUYECKHUX MPOoOIIeM;

CBSI3aHHBIX C 3arpsSA3HCHUEM

MIPUPOIHBIX BOJ; CIIOCOOBI

OYUCTKH BOJBI OT IPUMECEN;

MEpBI IO OXpaHe BOJ OT 3arpsi3HCHMSL.

5. [ImaHMpoOBaTh M OCYIIECTBIIATH Ha TPAKTHKE
XUMHYECKHE SKCIIEPUMEHTHI; IPOBOIUTH
HaOJIIOAECHUS,;

JIeJIaTh BBIBOJIBI IO PE3YJIbTaTaM YKCIIEPUMEHTA. ;



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

6. CrienoBaTh nmpaBmiiaM O€30TacHOM pabOThI B
1a00paTOPUU MPHU UCIIOIb30BAaHUU XUMUYECKOI
MOCybI U1 000PYIOBaHMUSL.;

7. IIpOBOAUTE BBIYMCIIEHNS C TPUMEHEHUEM
MIOHSITHS «MAacCcOBasi 1051 BEMIECTBA B PAaCTBOPE».;
8. Icrionp30BaTh Npy BHIIIOJIHEHUHN

y4eOHBIX 3aJaHUN U B TIPOIIECCE;
HCCJIE0BATEIBCKON IETEIbHOCTH HAYYHO-
MIOIYJISIPHYIO JINTEPATYPY; XUMUYECKOTO
COLEPKAHMUS;

CIIpaBOYHbBIE

MaTepHaJIbl;

pecypcehl

Hurepnera.;

9. BeicTpanBaTh pa3BEPHYTHIC IUCbMEHHBIE U
YCTHBIE€ OTBETHI C ONIOPOU Ha MHPOPMALIUIO U3
y4eOHHKa U CIIPABOYHBIX MAaTEPUAJIOB;

IPaMOTHO UCIIOJIb30BaTh U3yYEHHBIN TOHATUWHBIN
anmnapar Kypca XMMUH.;




OcHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COoeIMHEHU

11

1. KnmaccuduimpoBaTs n3ydaemble BEIIeCTBa 110
COCTaBY CBOMCTBAaM;

2. CoCcTaBIATH

(hbopMyITBI OKCHIOB;

KHCIIOT;

OCHOBaHMI;

COJIEM ¥ Ha3bIBATh UX MO MEXKIYHAPOIHOM

HOMEHKJIAaType.;

3. IIporao3upoBars CBOMCTBA BELIECTB HA OCHOBE

OOIIMX XUMUYECKHUX CBOMCTB U3yYEHHBIX

KJIACCOB/TPYIIN BEIIECTB;

K KOTOPBIM OHHU OTHOCSITCAL.;

4. CoCTaBNIATh MOJICKYJISIPHBIC YPABHEHUSI PEAKIINA;

WJUTIOCTPUPYIOIIUX XUMUYECKHE CBONCTBA U

CIIOCOOBI MOJIYYEHHS BEIIECTB M3YUECHHBIX

KJIACCOB/TPYIIIL;

a TaKKe MOJATBEPKAAIOIINX T€HETUUECKYIO

B3aUMOCBSI3b MEXAY HUMU.;

5. [Ipou3BOIUTH BEIYUCIICHUS 110 YPAaBHEHUSIM
XUMHMYECKUX PEAKLINIL.;

6. [ImMaHUpOBATh M OCYIIECTBIISITH HA IPAKTHKE

XUMHUYECKUE IKCIIEPUMEHTBI; IPOBOIUTH

HaOJIIOAECHUS;

JleJIaTh BBIBOJIBI IO PE3YJIbTaTaM dKCIIEPUMEHTA. ;

7. CnenoBath npaBujiaM 6€30macHO paboThHI B

71a00paTOPUH MPU UCTIOTB30BaHUU XUMHUECKOM

MOCyIbI 1 000PY/TIOBaHMUS.

8. lcionb30BaTh MPHU BHITTOJTHEHUN

y4eOHBIX 3aJaHUN U B TIPOIIECCE;

HCCJIEI0BATENBCKON IESITEIbHOCTH HAYUYHO-

MIOIYJISIPHYIO JINTEPATYPY; XUMHUYECKOTO

COZEPIKAHMUS;

CIIpaBOYHbBIE

MaTepuabl;

pecypcebl
Hurepnera.;

YcTHBIN
Ompoc;
ITucemen
HBIN
KOHTPOJI
b;
KonTpon
bHas
pabora;
[TpakTnyu
eckas
pabora;
Tectupo
BaHUE;

YVueOHUuK

hitps://resh.edu

ru/
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9. BeicTpanBaTh pa3BEPHYTHIE NUCBMEHHBIE U
YCTHBIE OTBETHI C ONIOPOM Ha MHPOPMALIUIO U3
y4eOHHKA U CIIPABOYHBIX MATEPUAIIOB;

IPaMOTHO UCIIOJIb30BaTh U3yYCHHBIN TOHATUWHBIN
anmnapar Kypca XMMHUH.

Htoro no pasgeny 30

Paznen 3. Ilepuoauueckuii 3akoH u [lepuoanyeckasi cucrema
xuMuuyeckux 3jemMeHToB /. U. MenaeneeBa. CTpoeHue aTOMOB.
Xumnyeckasi cBsi3b. OKMCINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIuU




Ilepuoanyeckuii 3aK0H U
Ilepuoaunuyeckasi cuctema
XHMHYECKHX 3JIEMEHTOB

. A. MenpgeaeeBa. CTpoeHue
aToma

1. PackpbIBaTh CMBICII IEPUOANYECKOTO 3aKOHA. ;

2. [loHMMAaTh CyIIECTBOBAaHUE MEPUOTUUECKOM
3aBUCHUMOCTH CBOMCTB XUMHYECKHUX IJIEMEHTOB
(M3MeHeHHe paJiInycoB aTOMOB U
3JIEKTPOOTPULIATEIILHOCTH) U UX COEIUHEHUN OT
MIOJIOKEHUSI B IEPUOJNYECKON CUCTEME U CTPOCHUS
aroma.;

3. YCTaHaBJIMBATh CBSI3b MEXK/1y ITOJI0KEHUEM
AJIEMEHTA B IEPUOAUYECKON CUCTEME U CTPOEHUEM
ero atoma (CocTaB | 3apsij siapa;

00111e€e YK CII0 AIEKTPOHOB U paclpeiesieHue ux 1mo
AJICKTPOHHBIM CJIOSIM).;

4. IIporHo3upoBaTh XapakTep U3MEHEHHUS CBOHMCTB
3JIEMEHTOB U UX COEIMHEHUH IO rpyINnaM u
nepuonaM llepruoanyueckoi CUCTEMBL.;

5. XapakTepu30BaTh XUMUUYECKHUE

3JIEMEHTHI IEPBBIX TPEX MEPUOAO0B; KaIus;
KaJbLMs 10 UX MOJI0KEeHUIO B [lepnoanueckoit
cucteme /1. 1. Menneneena.;

6. CienoBath npaBuiiaM 6€30macHOM paboThHI B
1a0opaTOpPUU MPHU UCIIOIb30BAHUU XUMHUYECKOM
MOCyIbI 1 000PY/TIOBaHMUS.

7. BeIcTpanBaTh pa3BEPHYTHIC IUCbMEHHBIE U
YCTHBIE OTBETHI C OTIOPOU Ha MH(POPMALIHIO U3
y4eOHHKA U CIIPABOYHBIX MATCPUAIIOB;

TPaMOTHO MCMHOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN
anmnapar Kypca XUMHH.;

8. FIcrionp30BaTh MPU BBHITOJTHEHUN YISOHBIX
3aJlaHUM TEKCThl yueOHHUKA; CIIPABOYHbIE
martepuansl (Ilepuoanueckyto cucremy
xumuueckux 3eMenToB . 1. Menneseena;
TaOIHITY

pacTBOPUMOCTH

KHCJIOT; OCHOBaHUM

M COJICH B BOJE;

AIEKTPOXMMHUYECKH psiJi HANIPSHDKEHUA METAJIOB).;

YcTHBIN
OIIpOC;
ITucemen
HBIH
KOHTPOJI
b;
Tectupo
BaHUC;

YyeOHuK
hitps://resh.edu

ru/



https://resh.edu.ru/
https://resh.edu.ru/

9. Mcionb30BaTh NpHU BBIITOIHEHUN
y4eOHBIX 3aJIaHHI U B TIpoLIecce;
I’ICCJICZ[OB&TGJIBCKOﬁ ACATCIbHOCTH HAYYHO-
MOMYJIAPHYIO JIUTEPaTypy; XUMUUECKOT O
COZIepKaHMUS;

CnpaBo4HbIe

MaTepuabl;

pecypcebl
HNurtepHera.

hed

XumMudeckasi CBSI3b.
2. | OKuCAUTEIBHO-
BOCCTAHOBHTEJIbHEIE
peakuumn

1. PackpbIBaTh CMBICII H3y4aeMbIX IIOHATUM. ;

2. OnpenensitTb BUJI XUMHUYECKOM CBSI3U B COEIUHEHUM. ;

3. OnpenensiTb CTeNeHb OKUCICHUS

XUMHYECKOTO 3JIeMeHTa 1o GopMyJie ero

COCIMHEHUSL. |

4. OnpenensiTh JIEMEHT (BEILECTBO) —

OKHCJIUTENb U DJIEMEHT (BEIIECTBO) —

BOCCTaHOBUTEIIb.;

5. OOBSCHATH CYIITHOCTh MPOIIECCOB OKUCIICHUS U
BOCCTAHOBIICHUSL. |

6. COCTaBJISITh DJICKTPOHHBIN OajlaHC C y4ETOM

YHCJIa OTAAHHBIX U IPUHSTHIX 3JIEKTPOHOB. ;

7. COCTaBIISITh ypaBHEHUE OKHUCIUTEIIBHO-
BOCCTAaHOBHUTEJILHOW pEaKIIHU.;

8. conmb30BaTh MPpH BBHIMTOJTHEHUH YU€OHBIX

3aJJaHUM TEKCTHI y4eOHUKA; CIIPAaBOYHBIS

MaTepuabl (MIEPUOANYECKYIO CUCTEMY

xumuueckux 3eMenToB . 1. Menneseena;

TabIuIry

pacTBOPUMOCTH

KHCJIOT; OCHOBaHUM

M COJICH B BOJIC;

AIEKTPOXUMHUYECKHI s/l HAIIPSHDKEHUM METAJLIOB). ;

YcTHEbIM
OIIpOC;
IIuceme
HHBIN
KOHTPOJI
b;
Koutpo
JIbHAs
pabora;

YueOHUK

ru/

Hroro no pazneny:

PesepBHOE Bpemst

hitps://resh.edu



https://resh.edu.ru/
https://resh.edu.ru/
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IHOYPOYHOE IINTAHUPOBAHUE

ydeHue. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB

Ne | Tema ypoka Kosau4vecTBO 4acos Hara Buawi, popmbi
n/n U3yYeHHsl | KOHTPOJs
BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE
padoThI padoThI

1. | IIpenmer xumuu. Pons 1 YcTHBIN onpoc;
XUMUH B KU3HU YEJIOBEKa [IpakTrueckas

pabora;

2. | XuMHus B CUCTEME HAYK. 1 YceTHBII 01poc;
MeToanI HO3HAHUA B XUMUU ITuceMeHHEbIN

KOHTPOJIb;

3. | 3HaKOMCTBO C ITpaBHJIAMU 1 1 [TpakTyeckas
0€301acCHOCTH U TpuéMaMu pabora;
paboThI B XUMUYECKOU
n1abopaTopuu.

[IpaxkTuueckas padora Ne 1.
[IpaBuna paGoTsI B
1a0opaTopuu U MPUEMBI
oOpareHus ¢
1a00paTOPHBIM
o0opynoBaHueM

4. | Tena u BemiecTna. 1 YcTHBIN 0onpoc;
®dusnueckue CBOMCTBA [InceMeHHBIH
BEIIECTB. ArperaTrHoe KOHTPOJIb;
COCTOSTHUE BEILIECTB TectupoBanue;

5. | Ywuctrle BemecTBa u cMecu. | 1 YcTHBIN onpoc;
CriocoOsbI pa3aeneHus [MuceMeHHBII
cMmecen KOHTpOJIb;

6. | IIpakTuueckas padbora: Ne 2. | 1 1 [IpakTuueckas
Paznenenue cmeceii (Ha pabora;
npuMepe OYUCTKU
MTOBAPEHHOM COJIM)

7. | ATOMBI U1 MOJIEKYJIBI. 1 YcTHBIN onpoc;
IIpocTsie 1 cnoxHbBIE TectupoBanue;
BELIECTBA

8. | XuMUYEeCKUE JIEMEHTHI. 1 YcTHBIN onpoc;
3HaKku (CHMBOJIBI) [TucbMeHHBIIH
XUMHUYECKHX 3JIEMEHTOB KOHTPOJIb;

9. | ATOMHO-MOJIEKYJISIPHOE 1 YcTHBIM ompoc;




10. | Xumuueckas popmyna. Y eTHBII 0O1IpoC;
BaneHTHOCTH aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

11. | CocTaBneHre XUMUYECKUX YcTHBIN onpoc;
dbopMyIT IO BaJICHTHOCTH. [IucemenHbI
HaxoxxneHnue BaJIeHTHOCTH KOHTPOJIb;
XUMUYECKHUX AJIEMEHTOB 1O
bopmyne

12. | OTHOCHTENIBbHASI ATOMHAs YcTHBIM 01poc;
Macca. OTHOCUTENIbHAs
MOJIEKYJIIpHas Macca

13. | Pemrenue 3ama4d Ha ITuceMeHHEbIN
BBIYHCIICHHE OTHOCUTEIHHOU KOHTPOJIb;
MOJIEKYJIIPHON MacCChbl
BEILIECTB

14. | MaccoBas nonst [IucemenHbI
XUMHYECKOIO 3JIEMEHTA B KOHTpOJIb;
COEIMHEHUU

15. | Pemrenue 3ama4d Ha CamoorieHka ¢
BBIYKCIIEHHE MAaCCOBOM J0JIU HCIOJIb30BAaHUEM
XUMHUYECKOT0 JIEMEHTA 110 «O11€HOYHOT O
dbopMyIe coequHEHUS JTUCTaY;

16. | duznueckre U XUMUYECKUE YcTHBIN onpoc;
SABJICHUS. XUMHAYECKas [TuceMeHHBII
peakuus KOHTpOJIb;

17. | [Ipu3Haku u ycloBus YcTHBIM onpoc;
MPOTEKAHUS XUMUYECKUX
peaKkuuit

18. | 3akoH coxpaHEeHHUs MacChl Y ceTHBIT 01Ipoc;
Bemects. M.B. JlomoHOCOB
— YYEHBIM-IHLIUKIIONIEUCT

19. | Xumuueckue ypaBHEHHUS [TucrMeHHBII

KOHTpOJIb;

20. | Tunel XMUMHUYECKUX PEAKLIUM YeTHBIT 0npoc;
(coenuHeHwMs, pa3JIOKEHUS, [TuceMeHHBII
3aMeIleHus], 0OMEHa) KOHTPOJIb;

21. | Ypok o600mmeHus u VYcTHBIHN onpoc;
CHUCTEeMaTU3alluH 3HAHUU

22. | YpOK KOHTPOJISI 3HAaHUU Kontponbnas

pabora;




23.

Bo3ayx — cmech ra3os.
CocraB Bo3ayxa

Y eTHBII 0O1IpoC;

24.

TennoBoii 3 dexr
XAMHYECKON PEAKIUH,
TIOHSTHE O
TEPMOXUMHUYECKOM
YpaBHEHUH, HK30- U
SHAOTEPMUUYECKHUX PEAKIUAX

YcTHBINM onpoc;

25.

Crioco0bI mosyueHust
KHCIJIOpO/ia B 1abopaTopuu u
MPOMBIIIIIEHHOCTH.
[Ipumenenue kucaopoaa

Y eTHBII 01IpoCc;

26.

[TpakTrueckas pabora Ne 3.
[onmyuyenue u cobupanue
KHCJIOPO/a, U3yYEHHE €T

CBOWCTB

[TpakTyeckas
pabora;

27.

Kpyrosoport kucinoposa B
npupoje. Tormuso (yroas u
MeTaH). 3arpsi3HeHHE
BO3]1yXa, CIIOCOOBI €ro
PeIOTBPALICHUS.
YcuneHnue napHUuKOBOIO

s dexra, pazpyiieHue
030HOBOT'O CIIOS

Y eTHBII 0O1Ipoc;

28.

Bonopon — xumuueckui
AJIEMEHT U MPOCTOE
BelecTso. Haxoxxnenue B
npupoze, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA (Ha
IIpUMeEpE B3aUMOJIEHUCTBHS C
HEMETAJUIaMH U OKCUAAMHU
METAJIJIOB), IPUMEHEHHUE,

CHOCOOBI OTYYECHUS

YcTHBIN onpoc;
IIcbMeHHBIN

KOHTpOJIb;

29.

[IpaxTuueckas padora Ne 4.
[Tomydyenue u coOupanue
BOJIOPOJIa, U3YYEHHE €r0
CBOMCTB

[IpakTnueckas
pabora;

30.

ITongaTue o KucIoOTax U

COJIAX

YcTHBIM ompoc;

31.

KonnuecTBo BelecTna.
Mons. MosnsipHast Mmacca

Y ceTHBIT 01Ipoc;




32.

3akoH ABOTrajpo.
MoutsipHbIii 00BEM Ta30B

Y eTHBII 0O1IpoC;

33.

Penrenne 3amad Ha
B3aMMOCBSI3b KOJIMYECTBA
BEIECTBa, 00BEMa M MacChl
ra3oB. PacuéTsl mo

XUMHUYCCKUM YPAaBHCHUSAM

ITuceMeHHEbIN

KOHTpOJIb;

34.

Pacuérrl mo xuMuuecKkum
ypaBHeHUsIM. [[prmeHenne
3aKOHa ABOTaIpO

Y ceTHBII 01Ipoc;

35.

dusnyeckre CBOMCTBA
BOJBI. AHAJIN3 U CUHTE3 —
METO/Ibl U3YUYEHUSI COCTaBa
BOJIbl. X MMHUUECKHE
CBOICTBA BOJBI (pEaKLMU C
MeTaJIaMH, OKCUJIaMH

METaJIJIOB U HEMETAJLJIOB)

YcTHBINM onpoc;

36.

TToHsATHE 00 OCHOBAHUAX U

HHJIUKaTopax

Y eTHBII 0O1Ipoc;

37.

Bona kak pactBopuTEb.
PactBopsl. PacTBOpUMOCTD
BEILECTB B BOJE.
Hacpiennsie u
HEHACBILLIEHHBIE PACTBOPHI

YcTHBIM ompoc;

38.

Konnenrpauus pactBopos.
MaccoBast 101 BEIIEeCTBa B
pactBope. Beraucnenus ¢
UCIOJIb30BAaHNEM TMOHATHUS
«MaccoBasi J0J1s BEIIeCTBa B
pacTBope»

IIcbMeHHBIN

KOHTPOJIb;

39.

[TpakTruueckas pabora Ne 5.
[IpuroroBnenue pacTBOpoOB
C OnpeAcNIEHHON
KOHILIEHTpanuen

[TpakTyeckas
pabora;

40.

Ponb pactBOpOB B mipupoae
Y B )KU3HHU YEJIOBEKa.
KpyroBopot BoibI B
pupoe. 3arpsi3sHEHNE
NpUPOAHBIX Boa. OXpaHa U
OYHCTKA NPUPOAHBIX BOJL

Y ceTHBIT 01Ipoc;




41.

IIepBble ONBITKH
Kiaccuukanmum
XUMHUYECKHUX AJIEMEHTOB.
[TonsTue o rpynmnax
CXOJHBIX 3JIEMEHTOB
(memovHbIC U
HIEJIOYHO3EMENIbHbBIE
MeTaJlJIbl, TaJOreHbI,
WHEPTHBIE ra3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT
aM(pOTEepHBIC OKCUIBI U

Y eTHBII 0O1IpoC;

TUAPOKCHUIBI
42. | UorHas XuMudecKkas CBSI3b ;
YcTHBINM onpoc;
43. | Knaccudukanus YcTHBIl onpoc;
HEOPTaHUYECKUX
COCIMHEHU I
44. | OKcHOBI: COCTaB, YcTHBIN onpoc;
Kkiaccudukanus (OCHOBHBIE, [TucbMeHHBIIH
KHCIJIOTHBIE, aM(pOTEpHBIE, KOHTPOJIb;
HEeCO0JICOOpa3yIoIIue),
HOMEHKJIaTypa
(MexnyHapoaHas U
TpuBHaibHad). [lonyyenue u
XMMHYECKHE CBOMCTBA
KHMCJIOTHBIX U OCHOBHBIX
OKCHIOB
45. | OcHOBaHHS: COCTaB, VYcrHbll onpoc;
KIIacCU(pUKALUS, ITnceMeHHbBIN
HOMEHKJIaTypa KOHTPOJIb;
(MexnyHapoaHas U
TpUBHAJIbHAA ), (HPU3UICCKHC
1 XUMHYECKHE CBOMCTBA,
CIOCOOBI MOTyYEHUS
46. | AMdoTtepHbIE OKCUIBI U YcTHBIN onpoc;
TUJPOKCHJIBI, UX CBOMCTBA U ITuceMeHHEbIN
MOJTYYCHHUE KOHTPOJIb;
47. | Kuciotsl: cocTas, YcTHBIN onpoc;

KJaccupukanus,
HOMEHKJIaTypa, (pusnueckue

CBOMCTBA

IIcbMeHHBIN

KOHTpOJIb;




48.

KuciaoTer: xumuueckue

YceTHBIT 01poc;

CBOICTBA, CITOCOOBI ITnceMeHHbBIH
nosiyueHus. Psij akTuBHOCTH KOHTPOJIb;
METaJIJIOB

49. | Conu (cpenuue): VYcrHBIH ompoc;
HOMEHKJIATypa, CIIOCOObI [IucemenHbI
MOJIy4EeHHUS, KOHTpOJIb;
B3aMMO/JICHCTBUE COJIEH C
MeTaJlJIaMH, KHCIIOTaMH,
1eJI04amMu M COJISIMU

50. | Beruucnenus mo ITucemeHnHbIN
YPaBHEHUSM XUMHYECKON KOHTPOJIb;
peakuuu

51. | 'enernueckas CBsI3b MEXKIY ITuceMeHHEbIN
KJIaCCaMU HEOPTraHMYeCKHUX KOHTpOJIb;
COEMHEHUI

52. | [IpakTuueckas padorta Ne 6. [IpakTuueckas
Pemenue pabora;
JKCIIEPUMEHTANIBHBIX 3a7a4
1o Teme «OCHOBHBIE KJIacChl
HEOPraHUYECKUX
COCTUHEHUI

53. | Ypok 0600mieHus u YcTHbIH onpoc;
CHUCTEMAaTU3allMU 3HAHU I

54. | Ypok KOHTpOJI 3HAaHU I Kontponbnas

pabora;

55. | Ypok 06001ieHus u VYcTHBIHN onpoc;
CHUCTEMAaTHU3allMU 3HAHU I

56. | Ctpoenue aromoB. CocTaB VYcerHbIl onpoc;
aTOMHBIX sifiep. M30TOIBbI.
OnekTpoHbl. Duznueckuii
CMBICJ MOPSIIKOBOT'O HOMEpa
JJIeMEHTa

57. | Ilepuoauyueckuii 3aKOH U YcTHBIM ompoc;

Ilepronnueckas cucrema
XAMHYECKHUX 3JIEMEHTOB
JI.1. Menneneena.
[Iepuonsl, rpynisl,
noArpynsl. PU3NYECKHUI
CMBICJI HOMEPOB MEPUOJA U

TPYIIIBI




58.

CtpoeHue IEKTPOHHBIX
000J109€K aTOMOB TIEPBBIX
20 XUMHYECKHUX DJIEMEHTOB
MEPUOJUYECKON CUCTEMBI
. . MenneneeBa

YceTHBIT 01poc;
ITuceMeHHEbIN
KOHTPOJIb;

59.

XapakTepucTrkKa
XUMHUYECKOT0 JIEMEHTA 110
€ro TOJIOKEHUIO B
NIEPUOUYECKON CUCTEME
J1. 1. MenpeneeBa

YcTHBIN onpoc;
IIcbMeHHBIN

KOHTpOJIb;

60.

3HaueHUE NEepUOINIECKOTO
3aKOHA U MEPHUOIUYECKON
CHCTEMBI XMMUYECKHX
AJIEMEHTOB JIJIS Pa3BUTHS
HAyK{ U TMPAKTHUKH.

. . MenneneeB —
Y4€HBIN, egaror u
TpaKIaHUH

Y ceTHBIT 01Ipoc;

61.

YPpOK KOHTPOJISI 3HAHM I

KonTponbhas
pabora;

62.

DNeKTpOOTPULIATEIBHOCTh
aTOMOB XHMHUYECKHX
3JIEMEHTOB. XHUMHYCCKas
CBsI3b: KOBaJICHTHAs
MOJISIPHAsT U KOBAJICHTHAS
HETOJISIpHAS

Y ceTHBIT 01Ipoc;

63.

CTreneHp OKUCIICHUA

YcTHBIN onpoc;
IIcbMeHHbBIN

KOHTpOJIb;

64.

OKHCIIMTENIBHO-
BOCCTAHOBUTEJILHBIE
peakiuu (OBP). [Ipomeccsr
OKHCJICHUSA U
BOCCTAHOBJICHHS.
Oxucinurenn u
BOCCTAHOBHUTEIIN

Y ceTHBIT 01Ipoc;

65.

CocraBneHue ypaBHEHUM
OKUCITUTEIBHO-
BOCCTAHOBUTEIbHBIX
PEaKLH U CXEM
AIIEKTPOHHOTO OanmaHca

YcTHBIN onpoc;
IIcbMeHHBIN

KOHTpOJIb;




66.

Ypok 06001eHus u
CHUCTEMaTU3all1 3HAHUHI

Y eTHBII 0O1IpoC;

67.

Ypok pa3BUBAIONIETO
KOHTpOJIA 3HaHUU. XUMUs B

NENCTBUH

KonTponbshas
pabora;

68.

Kucnopon — xumuueckuit
3JIEMEHT U TIPOCTOE
BemrecTBo. O30H.
Haxoxnenue kucimopoa B
npupoe, Gu3nIecKue u
XHMMHYECKHE CBOMCTBA
(peakiuy OKUCIEHUS,
ropenue). [Torstue 00
OKCHJax

Y eTHBII 0O1Ipoc;

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIA YYEHUKA

Xumus. 8 kinacc/Pymsutuc I'.E., ®enpaman @.I°., Akuroneproe odmectBo «M3marensctBo «IIpocBemienuey;

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1. Pymsutuc I'.E. Xumus: 8 xi.: yue6. mist odmeodpaszosar. Yupexnenuit / I.E. Pymsutuc, ©.I'.
®enbaman. — M.: IIpocsemenue, 2018.

2. XuMus: 8 KJI.: 3JICKTPOHHOE MPUIIOKCHHE K YUCOHUKY.

3. Pymsutuc I'.E. Xumus: 9 ki.: yue0. ans obmeobpazosar. Yupexaenuit / I'.E. Pymsutuc, ©.I'.
®enpamad. — M.: [Ipocsemenue, 2018.

4. Xumust: 9 KJ1.: 2IEKTPOHHOE TPUITIOKEHUE K YICOHUKY.

5. 'apa H.H. Xumus: 3anaunuk ¢ «momomuukom»: 8-9 kmaccel / H.H. I'apa. — M.: TIpocBemienue.
6. 'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nunus yueonukos [.E. Pyasutuca, ©.I'.
@®enpamana. 8-9 xnaceel/ H.H. I'apa. — M.: IIpocBemienue, 2016.

7. Papenkuii A.M. Xumus: nunaktudeckuii marepuai: 8-9 k. / A.M. Pagenkuii. — M.: [IpocBemienue.
8. I'apa H.H. Xumus. Ypoxku: 8 ki. / H.H. I'apa. — M.: [IpocsemicHue.

9. I'apa H.H. Xumus. Ypoku: 9 xi. / H.H. I'apa. — M.: TIpocsemienue.

10.I'apa H.H. Xumus. [Iporpammsl o61meo0pa3oBatenbHbIX yupesxxaeauid. — M.: [Ipocsemenne, 2010
11.bpeitrep JI.M., baxenoBa A.E., Xumus 8-11 kmaccel. Pa3BepHyToe TemMaTH4YeCKOE IUIAHUPOBAHHUE 10
yuebnukam Pynsutuca I'.E., ®enpamana @.I'., Boarorpan, Yuurens, 2009

12. Xomuenko N.I".CoopHUK 33124 ¥ yIPaKHEHUH 110 XUMHH.

IUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPChI U PECYPCbI CETU UHTEPHET

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/ _1d/12/1241___ 4 .pdf

7.

http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya polniyyi_spravochnik dlya podg/read online.html?
page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-olja.narod.rt/EGE.htm
10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija 8 3/0-41

[upokwii BEIOOP 3JIEKTPOHHBIX TTOCOOUH MPEACTABICH B €AMHON KOJUICKIIMH ITU(GPOBLIX 00Pa30BaTEIBHBIX PECYPCOB:
http://school-collection.edu.ru/.
ITepeuens Web-caiiToB, peKOMEHIYEMBIX ISl HCTIONB30BAHUS B pab0TE YIUTEISIMU XUMHUU:

Ne | HasBanwue caifta wimn Conepxanue Anpec (URL)

n/nl | cTaThu

1. Kypuan «Xumust: ConeprkaHre HOMEPOB U aHHOTAIMU cTatel | http//www.chem.msu.su/rus/school/
METOIUKA JKypHaa chemistry meth/welcome.html
IPETO/IaBAHuUS B IIKOJIC»

2. | llIkonbHbIE y9eOHUKH Cepust MIKOJTBHBIX Y4eOHUKOB 110 XuMuu | http://www.chem.msu.su/rus/school/
10 Xxumuu st 8-11 aBTOPCKOTO KOJUIeKTHBa XuMpaka MI'Y
KJIacCoB oy oomIel penaknueit akagemuka PAH
obmeobpasosatenbHoli | B B JTynuna. [lporpaMmb! Kyp- COB.



http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://himege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html
http://www.zavuch.info/methodlib/134/
http://sikorskaya-olja.narod.ru/EGE.htm
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41
http://school-collection.edu.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru

IIKOJIBI [ToypouHoe niaHupoBaHHE.
DJIEKTPOHHBIE TEKCTHI.
3. | Alhimik [Tone3nslie coBeThl, a3 dekTHbIE ONbITH, | http://eqworld.ipmnet.ru/indexr.htm
XAMHYECKHE HOBOCTH, BUPTYaIbHbIN
pPENEeTUTOpP, KOHCYJIbTAIIUU, UCTOPHUS
XUMHHU
4. | C-BOOKS JlutepaTypa 1o XUMHU http://c-books.narod/ru
5. | ATOMBI B KpHCTaILIaX Vue6Hoe mocobue eKaTepuHOYpPreKux http://virlib.cunnet.net/win/
yuaénabix A.C.MocksuHa u FO./].ITanoBa metod materials/wm9/
6. Mup xumuu CrpaBouHas uH(popmanys, HOBOCTH Hayku | http://www.chem.km.ru/
7. | Onopuele KOHCHEKTHI 10 | [ToypoYHbIE KOHCIIEKTHI LISt http://khimia.hl.ru/
XUMHHU IKOJBHUKOB 8-11-X Ki1accoB
8. | OmbIThI 1O Onwucanue peaxiuii, pororpaduu, http://shnic.narod.ru/
HeOpFaHI/I‘{eCKOﬁ XUMHUHN CIIpaBOYHAasA HH(i)OpMaHI/IH
9. | OTKPBITHII KOIUIEIK: VYueOHHK 110 XMMUH, Ta0 U1 http://www.chemistry.ru
XAMHUS MenpeneeBa ¢ moapoOHOH
XapaKTEPUCTUKOU IIIEMEHTOB,
WHTEPAKTUBHBIE MOJICJIH, HOBOCTH,
xpecromarusi, THTepHeT-pecypcsl 1o
XUMUH, TECTHI
10 | IlepBoHauanbHbIE 3asanus ¥ OMBITHL HA YPOKaX XUMHUU B http://www-windows-1251.edu.yar.ru
XUMHUYCCKHE MMOHATHS 8-M knacce. CTpaHuna cepepa
SpocimaBckoro 061acTHO-TO IIEHTPA
JTUCTAaHIIMOHHOTO OOYYCHHS
HIKOJILHUKOB
11. | IIxonbHas XUMHS — CripaBOYHUK U y4EOHUK 10 XUMUH. http://www.schoolchemistry.by.ru
CNIPaBOYHHK IO XUMHUHU U | ['j1aBHasi 0COOEHHOCTh —
AKTHBHAs IIOMOIIIb XHUMKAJIbKYJIATOP, KOTOPBIN yIpouiaer
YACHHKY MIIM CTYJICHTY | nheprenue 3a1a4 M0 XMMHH
12. | Poccwuiickuit Konnekuus sxcriepumenToB o xumun | http://experiment.edu.ru/catalog.asp?
o0pa3oBaTenbHbBIN ob nol2619
nopran -
13. | Kypc opranundeckoit IToctanoBka omnbiToB. Kitaccer http://formulad44.narod.ru
xumuu 3a 10- kimacc. | OpraHUYECKUX COCAUHEHUM, TECTUPOBAHHUE.
buorpadguu 3HaAMEHHTBHIX YUYEHBIX.
14. | Opranudeckas XHMHUS. DJICKTPOHHBIA YYeOHUK ISl CpeaHei http://cnit.ssau.ru/organics/
IIKOJTBI.
15. | Xumus 11 Bcex. ONEKTPOHHBIN CIPaBOYHUK 3a MOJHBIN http://www.informika.ru/text/database/che
Kypc XxuMuu. [IporpaMMel mo Xummum, my/START.html
TECTBI.
16. | Xumus. OKCIEepUMEHTAIbHBIA y4eOHHK 1o oOmieii | http://hemi.wallst.ru/

OO0pa3oBaTeNbHbIN CalT
JUTSL TIKOJIHUKOB

U HeopraHudecko xumuu s 8-11-x
KJIaCCOB, IIPETHA3HAYCHHBIN KaK IS
HAYaJbHOrO OOYYCHMsI, TAaK M JJIs
MOATOTOBKU K JK3aMEHaM B BY3.
XUMHUYECKUE CIOBapH, OJIMMIIUAJIBI 10
XHMUH.



http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emccme%2Eru%2F
http://virlib.eunnet.net/win/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://khimia.hl.ru/
http://khimia.hl.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://www.schoolchemistry.by.ru/
http://experiment.edu.ru/catalog.asp

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

YUYEBHOE OBOPYJIOBAHUE
1.HaOop XumMH4YeCKHX PeaKTUBOB
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Xnopun 6apust

Hurtpat cepebpa

JluxpoMar aMMOHUS

ConsHas kucnora

CepHas kucinora

A30THas KuciaoTa

AMMOHUN pOJAHUCTBIN
I'excanimanodeppat( 11 ) xamms
I'excanimanodeppat( 111 ) kamus
MypaBbuHas KUCIIOTa
VYkcycHas Kuciora

Kanpnit

Harpwnit

Jlutnit

dopmanuH

Cepa

Cyxoe roprouee
KapOoHnar xanbims
Kap6onat menu (II)
Kapbonar natpus
KapOonat xamus
I'unpokapOoHat HaTpus
KapGonat Gapus
I'unpokapOoHar kanus
Anerat HaTpus
®denongranens
MeTuiioBbIi OpaHKEBBIM
Jlakmon

Caxapo3sa

I'mroko3a

Kpaxman

I'mapoxkcun menu (1)
I'mapokcu amoMuHuA
Oxcun menu (II)
OKcu alfOMUHUSI
Oxkcup xenesa (1)

. Cepust Tabsun
[IpaBuna paboThl B XUMHYECKOH JIaOOpaTOpUH

Oxkcua Maruus
Okcug mUHKa
['muuepun
Oxkcua mapranmna (I1)
Hurpar anromunus
Hurpar natpus
Hurpar xanus
Hurtpar ammonust
Hurpar xanpuus
[{uHK (TpaHyJIbI)
AmntoMuHu# (rpaHyIbl)
Keneso
Oprodocdar nHatpus
['uapooprodocdat HaTpust
Cynbpart xanus
I'uapocynbedar xenesa (II)
CynbgaT KanpIus
Cynbshar aMMoHUS
Cynbgat mapranma (I1)
Cynbdar Hatpus
Cynbat amoMuHHS
Cynbsdar meau (1)
Cynbat Maraus
Cynndar xenesa (I11)
T'unpocynbdar HaTpus
Xmopun meau (1)
XJI0pua aTtOMUHUS
XJopua HaTpus
Xnopun xenesa (III)
XJ10puJa Maruust
Xnopun mapranua (II)
XJ1opu aMMOHHUS
XJtopu Kaust
Cynbsdur HaTpus
Cymnbdar xenesza(Il)
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OcHoBHBIE TPUEMBI PaOOTHI B XUMHUYECKOH JIa00paTopuu

OOpartenne ¢ pa3InYHBIMU BEIICCTBAMH

HaszBanue KucioT u coje

THUIBI KPUCTAININYECKUX PELIETOK

COOTHOILIEHHE MEXIY BUJAMH XUMUYECKOU CBSI3U. XUMHYECKasl CBA3b
PacTBOpHMOCTB COJIEH, KMUCIIOT U OCHOBAHUM B BOJE
['eneTnueckas CBsI3b MEXKy KJlacCaMu COECTMHEHUI

HNonnas cBs3b



KoBanenTHas cBI3b
PacTBOpuMOCTb cOJIel, KUCIOT U OCHOBaHUM B BOJE
PacnipocTpanenue aToMOB 371€MEHTOB B IPUPOIE
ATOMHBIE paInyChl AJIEMEHTOB 1-4 Iepnoa0B
[lepuonnueckas cucreMa xumudeckux anemMeHToB .. MenneneeBa
DIIEKTPOOTPUIIATETILHOCTh XUMUYECKUX DJIEMEHTOB
Crpoenue aToma yriepoa
DIIEKTPOJIN3 B METAIUTYPT U
I'maponu3 BOJHBIX pacTBOPOB COJIEH
Psa HanpskeHHil MeTaioB
O06pa3zoBaHne BOJOPOJHOM CBSI3U
3. Ha0op kosuiekuuii

v' AnromuHUi

v" MeTaisl ¥ CILIaBbI

v MuHepaibl U TOPHBIE TOPOJIBI

v" TloJe3Hble NCKOIIAEMBIE

v UyryH u cTaib

v' U3BEeCTHAKU

N N N S



OBOPYJIOBAHME JJISI TPOBEJEHUS IABOPATOPHBIX, TPAKTUUYECKHX
PABOT,JEMOHCTPAIIUI

4. KoMnieKT XHMH4YeCKOro J1adopaTopHOro o00pyaoBaHus
v' HarpearenbHble IPHOOPEI
(cntupTOBKM)
v Jlocka Jutst CYIIKH TTOCY/IbI
v Habop nocy/isl U MPpUHAIIEKHOCTEH
JUTSL I€MOHCTPAIIMOHHBIX OIBITOB
Cronuk noabEMHBIN
[taTuB A AEMOHCTPALMOHHBIX
poOUpoK
[IITaTuB MeTAIINYECKUN
Amnmnapat (mpubop) A MOITydeHUs
ra3oB
Anmnapar Kunna
[TpoOupku
Kon6sr
bropetku
Hab6op Tpy0oK CTEKISTHHBIX
[ITatuBsl 17151 TIPOOUPOK
[Tunerku
[ume! TUTENbHBIE
JloKeuKu >KeJIe3HbIe TSl COKUTaHHS
Men3ypku
Kpucrannuzaropst
Yamku dhaphopoBbie ¢ TECTUKOM
Crakans! ¢papdopoBbie
CrakaHbl XUMHYECKHE
Boponku
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AN
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