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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouyas mporpamma o XuMuu Jutst 00ydJaromuxcs 8 KI1accoB cocTaBjeHa Ha ocHOBe TpeboBaHMi K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus,
npeacTaBiIeHHbIX B DenepanibHOM roCcyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapPTEe OCHOBHOTO OOIIET0
o0pa3oBaHus, ¢ yI€TOM pacrpeneI€éHHBIX M0 KJIaccaM MPOBEPSEMBIX TPEOOBaHHIA K Pe3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa30BaHUs U 3JIEMEHTOB COJICPKAHMU,
MPEJCTABICHHBIX B Y HUBEPCAILHOM KOJIU(PHUKATOPE IO XUMHUH, a TAKKe Ha OCHOBE [IpuMepHOl mporpaMMel
BOCITUTaHMs 00Y4aroLUXCsl IPU MOJYYEHUH OCHOBHOTIO 00111ero oopazoBanus u ¢ yuétom Konuenuuu
MpenogaBaHus yueOHOTO TpeaMeTa « XuMHUsH B 00pa3oBaTeIbHBIX opranu3anusix Poccuiickoit
®denepanny, peain3yroMX OCHOBHbIE 00111e00pa3oBaTebHble porpaMmsl (yTB. Pemennem Konnerun
Munnpocsemenus Poccun, mpotokoi ot 03.12.2019 N I1K-4BH).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

Bxutag yuebHoro npenmera « XuMusi» B TOCTHXKEHHUE 11eJIell OCHOBHOTO 00111ero oOpa3oBaHus 00yCI0BIEeH
BO MHOTOM 3HAUeHHEM XUMHYECKOU HAYKHU B ITO3HAHHWU 3aKOHOB IIPUPOJbI, B pa3BUTUU ITPOU3BOANUTECIBHBIX

CHJI 00IIECTBA U CO3JJaHUH HOBOM 0a3bl MaTepUalIbHOM KYIbTYPHI.

XUMHS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK PacIpoCTpaHuia CBOE BIMSIHUE Ha BCE 00IacTH
YeJI0BEYECKOTr0 CYIIECTBOBAHUS, 3ajajila HOBOE BHJIEHHE MHpPaA, CTajla HEOThEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYphl, HEOOXOIMMBIM YCIIOBUEM KU3HU OOIIECTBA: 3HAHUE XUMHHU CIY>KUT OCHOBOM ISt
(hopMHUpOBaHMSI MUPOBO33PEHHUSI YENIOBEKA, €ro MpeACTaBIeHUI 0 MaTeprUaIbHOM €MHCTBE MUPA; BAXKHYIO
poJib UrparoT hopMUpyeMble XUMHEH MPEACTAaBICHHS O B3aUMOIIPEBPALICHUSIX SHEPTHH U 00 HBOJIIOLUN
BEIIECTB B MPUPO/IE; COBPEMEHHAs XUMUS HalpaBjeHa Ha pellleHue rI00anbHbIX TPoOsieM yCTONYHUBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, YHEPreTUUECKOM, MUIIEBOM U AKOJIOTHYECKOI 6€30MacHOCTH, PoOIeM
3/IpaBOOXpPaHEHHUSI.

B ycnoBusx Bo3pacTaroniero 3Ha4eHus XMMHUH B )KU3HU 0OIIeCTBa CYILIECTBEHHO OBBICHIIACH POJIb
XMUMHYECKOT0 oOpa3oBaHus. B minane conupanusanyuy oHO SBISETCS OJHUM U3 YCIOBUN (HOPMUPOBAHUS
MHTEJUJIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEeHHOMY YelIOBEKY XUMUYECKHe 3HAaHUSI HE0OX0AUMBI /17151 IPUOOpETeHHsI 00IEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOIIETO YBEPEHHO TPYAUTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOIO0Opa3HOM
KU3HU OOIIEeCTBa, /U OCO3HAHUS BaYKHOCTU Pa3yMHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO U 3JJ0POBBIO
JPYTUX, K OKpYKarolei IpUpOTHOH cpeie, A TPaMOTHOTO MOBEICHUS MPU UCTIOIb30BAaHUU PA3TUYHBIX
MaTepHUaIoB U XMMHUYECKHUX BEIIECTB B MOBCEIHEBHOMN KU3HMU.

XuMuyeckoe 00pazoBaHuE B OCHOBHOM IIKOJIE SIBISIETCSI 0A30BBIM 110 OTHOIIICHHUIO K CUCTEME OO0IIEero
XUMHUYECKOTO oOpa3oBaHus. [IoaTOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUcyIre oduemy
XUMHUYECKOMY 00pa30BaHUIO KITFOUEBBIE IIGHHOCTH, KOTOPBIE OTPAXKAIOT FOCYAapCTBEHHBIE, OOIIIECTBEHHBIE U
WHIUBUAYaIbHBIE TOTPEOHOCTH. DTUM ONPEAETSETCS CYIIHOCTh OOIIel cTpaTerui 00y4eHHs, BOCITUTAHUS U
pa3BUTHS 00YUAIOLIUXCS CPEACTBAMU YUEOHOTO MpeIMeTa « XUMUsD».

N3zyuenue npeamera: 1) cnocoOCTBYeT pealu3aliii BOZMOKHOCTEH JUIs caMOpa3sBUTHS U (OPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 0011ei 1 (YyHKIIMOHAIBHOM IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHUE
MBILIUIEHUS] ¥ TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIILHON y4eOHOM
JeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIE0BATENILCKUX YMEHUH, HE0OOXOAMMBIX KaK B TIOBCEAHEBHON
KHU3HH, TaK U B IPO(PECCUOHATLHOM IeATENFHOCTH; 3) 3HAKOMUT CO CHEU(PHUKON HAyYHOT'O MBILILICHUS,
3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsJa Ha €AMHCTBO IPUPO/IbI U YEIOBEKA, SBIISETCS OTBETCTBEHHBIM



3TanoM B (GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH TOJIPOCTKOB; 4) CIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HCHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJl B 3KOJIOTUYECKOE 00pa30BaHNE MIKOIHHUKOB.

Hazpannple HampaBieHUs B 00yYCHUH XUMHUH 00SCIICYUBAIOTCS CIEITUGPUKON COIepKaHUS MPEAMETA,
KOTOpBIﬁ ABJICTCA ICAArOrn4CCKu aJaliTUPOBAHHBIM OTPAKCHUEM 6a30130p”1 HAayKU XMMHWU Ha OHpeI[eHéHHOM
arare €€ pa3BUTHSL.

Kypc xumun 0CHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOCHHE 00YUYAIOIIMMHUCS OCHOB HEOPTraHUYECKOM

XHUMHUHU U HCKOTOPBIX MOHSATHH U CBGI[GHI/Iﬁ 00 OTACIIBHBIX 00BeKTax 0pFaHI/I‘IeCKOI71 XUMHHU.

CrpykTypa coaep:kaHus rnpeamera chopMUpOBaHA HA OCHOBE CUCTEMHOIO MOAX0/A K €r0 U3y4YEHHUIO.
ConepmaHI/Ie CKJIaIbIBACTCA U3 CUCTEMbI MIOHITHH 0 XUMHUYECKOM 3JIEMEHTE 1 BEUICCTBE U CUCTEMBI TTIOHATHH
0 XUMHYeCKOH peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIIUITY [1OCIIEI0BATENEHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN pa3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
Y4EHHMs KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoanueckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YYCHHA O CTPOCHUU aTOMa U XUMHYECKOHN CBiA31, HpeI[CTaBJ'IeHI/Iﬁ 00
IEKTPOIUTUYECKOM TUCCOLMALIMY BEIECTB B pacTBOpax. TeopeTnueckue 3HaHUs paccMaTpUBaIOTCs Ha
OCHOBE AMIIMPUYECKH MOTYYCHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIIEOBATEIBHO OT OJHOTO
YPOBHS K JIpyTOMY, BBINIOJIHSSA (YHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U

BO3MOJKHOCTEH MPAKTUYCCKOT'0 MIPUMCHCHUA U MMOJTYYCHUA N3Yy4aCMbIX BCIICCTB.

Takas opranusanus cogepKaHusi Kypca criocoOCTBYET MPEICTaBICHUI0 XUMUYECKON COCTaBIISIOIIEH
Hay4YyHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupoibl. Tem caMbiM oOecrieynBaeTcsi BO3MOKHOCTD
(dbopMupoBaHUs y 00yHarOMMUXCs IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHHUIO M METO/1aM MO3HAHUS B
Hayke. BaxHO Takke 3aMEeTHUTh, YTO OCBOEHHUE COJEpKaHUS Kypca MPOUCXOAUT C MPUBJICUCHUEM 3HaHUHN U3
paHee U3y4eHHBIX KypcoB: «Oxpyxaromuii Mupy», «buomorus. 5—7 xkmaccei» u «Pusuka. 7 Kiaaccy.

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMUWUS»

K nampasiieHunto nepBocTeneHHOM 3HaYMMOCTH TP peain3auu 00pa3oBaTelbHbIX (PYHKIUI MpeameTa
«XUMHUSD» TPAAUIIMOHHO OTHOCAT (pOpMUpPOBaHKE 3HAHUN OCHOB XMMHUYECKOI HayKU Kak 00J1acTh
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JeSITEIbHOCTH YEeJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1a4ya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbl XMMHUYECKUX 3HAHUN —
BOKHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUI, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUN O HayYHBIX METOJIaX U3YYCHHUS BEIECTB U
XMUMHUYECKUX PEaKlUi, a Takke B (GOPMHUPOBAHUH U PA3BUTUU YMEHHM U CIIOCOOOB JESITEIHLHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHHEM, HAOIIOJCHUEM U MPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM
MpaBuII 6€30MacHOr0 OOpalleHus C BEIECTBAMU B TOBCETHEBHOM KU3HU.

Hapsny ¢ aTuM nenu n3ydeHus npeMeTa B IporpaMMe yTOUYHEHbI M CKOPPEKTHPOBAHBI ¢ YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJICHHOCTh OOYyYeHHs Ha pa3BUTHE U CaMOpPa3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
UHTeJUIeKTa ¥ o011l KynbTypsl. OOyueHre yMEHUIO YIUThCS U MPOJI0DKATh CBOE 00pa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QYHKIMH y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 5TUM TipU U3yUEHUU TIpeIMeETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIIee 3HaYeHHe MPUoOpen TaKue
LIEJIH, KaK:

(dhopMHUpOBaHKE UHTEIJIEKTYaTbHO PA3BUTOMN IMYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYTHUYECTBY,
CaMOCTOSITEILHOMY MIPUHSITHIO PELICHUH, CIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM
JKHU3HH,

HAIMPaBJICHHOCTh 00YUEHUS HA CHCTEMATUYEeCKOE MPUOOIIEHHIE YYAIINXCS K CAMOCTOSITEILHOM



MO03HABATEIBHOM ESATETLHOCTH, HAYYHBIM METOJIaM MO3HaHMS, (POPMHUPYIOIINM MOTHBALIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

obecrieueHne yCIOBHii, CIOCOOCTBYIONTUX MPHOOPETEHUIO 00YJAIOIIUMHUCS OTIBITA Pa3HOOOPa3HOIMA
JEATeIbHOCTH, TIO3HAHUS U CAMOTIO3HAHHMS, KITFOUEBBIX HAaBBIKOB (KITFOUEBBIX KOMIETEHIINH ), IMEIOIINX
YHUBEPCAJIbHOE 3HAUEHUE [T PA3TUYHBIX BUJIOB JIESATEILHOCTH;

(dopmupoBaHue yMEHHI OOBSICHATH U OLIEHUBATH SIBIICHUS OKPY)KAIOLIET0 MUPa Ha OCHOBAHUH 3HAHUH U
OTIBITA, TIOTYYEHHBIX TP U3YYECHUH XHUMHUU;

(dbopmupoBanre y 00yJarOnXcsi TYMaHUCTHYECKUX OTHOIIECHHH, TOHUMAaHUS [IEHHOCTH XUMHUYECKUX
3HAHMUM U1 BBIPAOOTKH 3KOJIOTHYECKHU LI€JIECO00pa3HOro MOBEACHUS B ObITY U TPYJIOBOM JIEATEIBHOCTH B
LEJISIX COXPAHEHUS CBOETO 370POBBS M OKPYKAIOIIECH MPUPOTHON CPEJIbI;

pa3BUTHE MOTHUBAIIMH K 00YUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHUS 00Ie4eI0BEYECKHUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS 1 HAIPaBICHHOCTH

JalbHENIIero o0y4eHus.



COJEP)KAHME YYEBHOI'O IPEIMETA

IlepBoHaYa/bHBbIE XMMHYECKHE TIOHATHS

[Ipenmer xumuu. Pose xuMuu B )KU3HU desioBeka. Tena u Bemectsa. PU3nyeckue CBOMCTBA BELIECTB.
ArperatHoe cocTosiHue BelecTB. [IoHsATHE 0 MeTojaX TO3HAHUS B XUMUU. XUMHUS B cUcTeME HayK. YucTele
BeriecTBa U cMecH. CriocoObl pa3ieNieHUst CMECE.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMEeHThI. CHUMBOJIBI XUMHUYECKUX AIIEMEHTOB. [IpocThie U CII0KHBIE
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumnueckas popmysa. BanreHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BewecTB. OTHOCUTENbHAS aTOMHAsl Macca. OTHOcCUTENbHAsI MOJIEKYIIsIpHas Macca. MaccoBast 107
XMUMHUYECKOTO IEMEHTA B COCTUHEHHH.

du3nuecKkue U XMMUYECKHE SBJICHUA. XUMUYECKask peakius U e€ Ipru3Haku. 3aKOH COXpAaHEHHS MACChI
BelIecTB. XUMUYeCKre ypaBHeHus. Kitaccuukanus XuMUIeCKAX Peakuii (COeAMHEHMS, Pa3lIOKEHHS,
3aMernieHus, o0OMeHa).

XUMUYECKUH KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUUYECKOU MOCYI0M, ¢ MpaBUiaMu paboThl B 1a00OpaTOPUH U
npuémMamu oopalieHus ¢ 1adopaTOpHBIM 000PYI0BAHNEM; U3YUEHHUE U ONMCAaHUE PU3NYECKUX CBOICTB
00pa3110B HEOPraHMYECKUX BEIIECTB; HaOMoAeHHe (pU3nUecKuX (IJIaBJIeHHe BOCKA, TassHUE JIbJIa, paCTUpaHUE
caxapa B CTYIIKe, KHIIEHUE W KOHJICHCAIIMS BOJIb) M XUMUYECKHUX (TOPEHHE CBEYH, IIPOKATMBAHIE METHOM
MIPOBOJIOKH, B3aMOJIEMCTBIE MeJla C KHCIOTOM) sIBIIEHUH, HAOII0IEHNE U ONMCAaHUE MPU3HAKOB MTPOTEKAHUS
XMUMHUYECKUX peakluii (pa3yiokeHne caxapa, B3auMoJIeHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasnoxxenue runpokcuaa meau(ll) mpu HarpeBanuu, B3auMoAecTBHE xene3a ¢ pactBopom cou meau(Il));
M3y4YeHUE CIoCco00B pa3zesieHusl cMecel (C MOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BhITIapUBaHUE,
TUCTUIUISILMS, XpoMaTorpadusi), IpoBeIeHHE OUUCTKY MMOBAPEHHOM COJIM; HAOIOIEHUE U OMTUCAHKE
Pe3yIbTaTOB MPOBEACHUS ONBITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUSI MacChl; CO3JaHUe MOIesei
MOJIEKY (ITapOCTEPIKHEBBIX).

BaxHeiinue npeacTaBuTe M HEOPraHUYeCKUX BellecTB

Bosnyx — cmecs razos. Coctas Bo3nyxa. Kucinopox — aneMeHT u nnpocroe Bemectso. Haxoxnenue
KHCJIOpOJa B IpUpoe, (pu3ndeckue 1 XuMHueckue cBoiicTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue
kucnopoaa. CriocoObl MOJTy4eHHs KUCIOPOa B 1aO0OpaTOpUH U IPOMBIIIIIEHHOCTH. KpyroBopot kucioposa B
npupoje. O30H — aJUIOTPONHAA MOU(PHUKALMS KUCIOPOIaA.

TennoBoil 3¢ pexT XMMHUUECKON peakLuu, TEPMOXUMUYECKHE YPaBHEHHUS, IK30- U SHIOTEPMUYECKUE
peakuuu. TormBo: yroyib 1 MeTaH. 3arps3HEHUE BO3/yXa, YCHIIEHUE TAPHUKOBOrO 3¢ (deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bopopoa — snemeHT 1 npoctoe BemecTBo. HaxoxaeHue Bogopoa B Ipupoae, GU3NUecKue U XUMUYECKue
CBOICTBA, IPUMEHEHHE, CIIOCO0BI oydeHus1. Kucinotsl u conu.

KomnnuectBo BeniectBa. Moins. MosnsipHast macca. 3akoH ABoraapo. MossipHblii 00bEM razoB. Pacuérs! o
XMUMHUYECKUM YPaBHEHHUSM.

®dusnueckue cBocTBa BoAbL. Bona kak pactBoputeins. PactBopbl. HachllieHHbIE 1 HEHACBIIICHHBIE
pacTBOpBL. PacTBOpUMOCTS BelecTB B Bojie.MaccoBas 10JI BELIECTBA B PACTBOPE. XUMUYECKHAE CBONCTBA
BoJbl. OCHOBaHUs. PoJIb pacTBOPOB B IPUPOJIE U B JKU3HHU YesloBeKa. KpyroBopoT BobI B IPUPOJE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJI.

Knaccugukanus Heopraunyeckux coeaunenunit. Oxcupl. Kinaccugukarust oKCHaI0B: coneoOpasyromime
(OCHOBHBIE, KUCIIOTHBIE, aM(pOTEepHBIE) U HecoseoOpasyroniie. HoMeHkIarypa okcuaoB (MeXIyHapoIHas U
TpuBHaibHAA). PU3NUECKHe U XMMUYECKHE CBOIcTBA Okcu0B. [lomyuenue okcuaoB.

OcnoBanus. Knaccugukaius oCHOBaHUHN: IENOYM U HEPACTBOPUMbIe OCHOBaHMs. HoMmeHkaTypa
OCHOBaHUH (MeXIyHapoaHas U TpUBHaJIbHas). PU3nUecKue U XUMUYECKHE CBOMCTBA OCHOBAHUIA.



[Tosmyuenne oCHOBaHUIA.

Kucnotsl. Knaccudukanus kucinot. HomeHnknarypa KucioT (MeXayHapoIHasi U TPUBUAIbHAS ).
@uU3NYECKUE U XUMUYECKUE CBOKCTBA KUCIIOT. P aktuBHOCcTH MeTauioB H. H. bekerosa. [Tonyuenue
KHCJIOT.

Comu. Homenknatypa cosieit (MexayHapoHas U TpuBHaNIbHAs ). PU3MUECKHE U XUMUUECKHE CBOMCTBA
coneit. [lonyuenue cosen.

I'enernueckas cBsi3b MEX/1y KJIJaCCaMU HEOPraHUYECKUX COECTUHEHU.

XUMHUYECKUH SKCIIEPUMEHT: KaUECTBEHHOE OIPE/ICIICHUE COACPKAHUSI KHCIOPOia B BO3IyX€; MIOJIyYeHHE,
coOupaHue, paclio3HABAHUE U U3YYCHHUE CBOMCTB KUCIOPO/1a; HAOIIOICHNE B3aUMO/ICHCTBHS BEIIECTB C
KHCJIOPOJOM H YCIOBHS BOSHUKHOBEHUS M MPEKpAIeHUs TOpeHHs (MoXKapa); 03HAKOMIICHHE ¢ 00pa3amMu
OKCHJIOB U OTIMCAaHKUE UX CBOWCTB; MOydeHHE, COOMpaHKe, PaclO3HaBaHUE U U3yYSHHE CBOMCTB BOJIOPOIa
(ropenue); B3auMoaericTBrE Bogopoaa ¢ okcuaoM meau(Il) (Bo3MokHO MCIOIb30BaHNE BUIEOMATEPHUATIOB);
HabOoIeHNe 00pa3IoB BELIECTB KOJIMYECTBOM | MOJIb; MCCIIEZJOBAHNE OCOOEHHOCTEH pacTBOPEHUS BEILIECTB
C Pa3jINYHOM PACTBOPUMOCTHIO; MPUTOTOBIEHHE PACTBOPOB C ONMPENECIEHHON MAaCCOBOM JTOJIEH
PacTBOPEHHOTO BEILIECTBA; B3aMMOAEHCTBHE BOIbI C METaNIaMU (HATPUEM U KaJIbl[eM) (BO3ZMOXKHO
HCI0JIb30BAHNE BUJICOMATEPHAIIOB); OIIPEIEIIEHNE PACTBOPOB KUCIIOT U I1IE€JI0Y€El C MOMOLIBI0 HHINKATOPOB;
UCCcleI0OBaHUE 00pa3lloB HEOPraHUUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOMI0eHIE U3MEHEHHS OKPacK!
MHMKAaTOPOB B pacTBOPAx KUCIOT U Iesloueit; u3yueHue Bzaumoeiicteus okcuaa meau(Il) ¢ pactsopom
CEPHOM KUCIIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIINM HEUTPAIU3alliH; I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJIHOTO METaJlla JPYTUM U3 pacTBOpa COJIM; PELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMe
«BaxxHenmune KI1acchl HEOPraHMYECKUX COCTUHEHU.

Iepuoauveckuii 3akon u [lepuoguveckas cucrema xumuieckux 3jgemMeHToB /. U. Menaeseena.
Crtpoenne atoMmoB. XUMH4YeCKas CBsA3b. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

[lepBbie MOMBITKY KJIACCU(PUKAUU XUMUYECKUX AIEMEHTOB. [IoHATHE O TPYIax CXOJHBIX AIEMEHTOB
(11e70YHBIE U MIEJI0YHO3EMENIbHbIE METalIbl, TaJ0r€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT
am(boTepHbIe OKCUIBI U TUAPOKCUIBIL.

[Tepuonnueckuii 3akoH. [leproanueckas cucrteMa xumuueckux anemenToB J[. 1. Menaeneesa.
Kopotkonepuoanas u jyimHHonepuoanas hopmsl [lepuoanyeckoil cucTeMbl XUMHUUECKUX 371eMeHTOB /1.
N. Menpneneesa. Ileproasl u rpynmbl. @u3znyecknid CMbICT NOPSIKOBOIO HOMEpa, HOMEPOB IIEpUOJa U
TPYIIBI 3JIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siiep. M3oTombl. DnekTponbl. CTpoeHHe 3JEKTPOHHBIX 000JI0UYeK
aToMOB nepBhIX 20 xumuyeckux 31eMeHToB [lepuoanueckoit cuctemsl Jl. . MennaeneeBa. XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA 0 ero nojoxeHuro B Ilepronnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMUUYECKHUX AJIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpynmnam u nepuojaaM. 3HadeHue llepuoaunueckoro 3akona u Ilepuoanyeckoi
CUCTEMbI XUMHUYECKHUX IEMEHTOB AJI pa3BUTHS Hayku U npakTuku. . 1. MenneneeB — y4€Hblil u
TpaKJIaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (MOJIipHAs ¥ HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIATETLHOCTD
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuu. [Ipoiecchl OKUCIeHus u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHUE 00Pa3I[0B BEIIECTB METAIIJIOB U HEMETAIIJIOB; B3aNMO/ICHCTBUE
TUAPOKCH/IA IMHKA C paCTBOPAMU KHUCIIOT M LIEI0UYEH; TPOBEAECHUE ONBITOB, MILTIOCTPUPYIOIIUX TPUMEPDI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOpEHHE, PEaKIIuu Pa3IoKEHUs, COSTUHEHIS).

MexnpeamerHblie CBA3U
Peanuzanus MeXIpeaMETHBIX CBA3€H NpU U3YyYeHUN XUMUH B 8 KJlacce OCYIIECTBISIETCS Yepes



HNCITOJIB30BAHUEC KaK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK "1 HOHHTI/Iﬁ, ABJIAOIIUXCSA CUCTEMHBIMU JI51
OTJICITBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC MTOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAINU3, CHHTE3,
KIIacCU(UKAIs, TEPUOUIHOCTb, HAOIIOCHHE, SKCIIEPUMEHT, MOICTTUPOBAHUE, H3MEPEHUE, MOJICITh,
SIBJICHUE.

du3suKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIHJI, U30TOIIbI, PAJIMOAKTUBHOCT,
MOJIEKYJIa, JIEKTPUUYECKHH 3apsijl, BEIIECTBO, TENIO, 00bEM, arperaTHoe COCTOSIHUE BEIECTBa, a3,
(bu3HUYeCKre BEIMYMHBI, SAMHHIIEI H3MEPECHHS, KOCMOC, TUTAaHETHI, 3BE31161, CoJTHIIE.

buonorus: porocunres, npixanue, buocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC HCKOMTAEMbIE, TOILITHBO,
BOJTHBIE PECYPCHI.



IIVTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

W3yuenne xuMuu B 8 KJlacce HANpaBJIEHO Ha TOCTH)KEHUE 00YYaIOIIMMHUCS JTMYHOCTHBIX, METAIIPEMETHBIX
Y TIPEAMETHBIX PEe3yIbTaTOB OCBOCHUS YI€OHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbI OCHOBHOTO 00IIIET0 00pa30BaHus JOCTHTAIOTCS B XOJI€
o0y4eHHs XUMUU B €TUHCTBE y4eOHOW U BOCITUTATENBHOM JesiTeIbHOCTH OpraHu3anuy B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU, IPUHATHIMHU
B 00IIIeCTBE MpaBWIIaMU 1 HOPMAaMHU TIOBEJICHUS M CITOCOOCTBYIOT MPOIeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS
U COLMATU3ALUU 00Yy4aroIKXCsl.

JIMYHOCTHBIE PE3yNIbTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:

ITaTrproTHYeCKOro BOCIUTAHUS

1) EeHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAYYHOMY HACIICIHIO,
MMOHUMAaHMsI 3HAYE€HUsI XUMUYECKOI HayKU B )KU3HU COBPEMEHHOI0 00IEeCTBa, CIIOCOOHOCTH BIAAETh
JIOCTOBEpHOM MH(OpMAaIUElt 0 MepeOBBIX JOCTIKEHUAX U OTKPBITUIX MUPOBOM U OTEYECTBEHHOW XUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpaA M OOIIECTBA;

I'paxxmanckoro BOCHUTaHUS

2) MMPpEACTABJICHUA O COMAJIBHBIX HOPMAX U MpaBUjax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJIEKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHO -UCCIIeIOBATENbLCKOM, TBOPUECKON 1
JPYTrUX BUAAX EATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOI COBMECTHOM NESATENbHOCTH MIPH BBIOJHEHUN
yueOHBIX, I03HABATENIbHBIX 33/1a4, BBIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3aHNN YUEOHBIX IIPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHMMAaHUIO U B3aUMOIIOMOILU B MPOLIECCE ITON yUeOHOM! AEATEIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHMS NTOCIIEICTBUI MOCTYIKOB;

HCHHOCTH HAYYHOI'0 MO3HAHUA

3) MHUPOBO33PCHYCCKUX Hpe,I[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH pE€aKknun, COOTBETCTBYIOIINX
COBPCMCHHOMY YPOBHIO PAa3BUTUA HAYKH U COCTABJIAIOIIUX OCHOBY AJIA TIOHUMAHUA CYIITHOCTHU Hay‘IHOfI
KapTUHBI MHUpa, HpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUA ITPHUPOJIbI, B3AMOCBA3AX
YCJIIOBCKA C HpHpOI[HOﬁ cpenoﬁ, O POJIM XUMHUHU B IIOBHAHUHU 3TUX BaKOHOMepHOCTeﬁ;

4) IMO3HABATCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA IMOJIYYCHUC HOBBIX 3HAHUH 110 XHMHU, HeO6XOI[I/IMHX JJIA
00BACHEHHS Ha6.]'IIOI[aeMLIX IIpoHeCCoOB U HBHCHHﬁ;

5) HOSH&B&TCJ’IBHOFI, I/IH(i)OpMaHI/IOHHOI;'I 1 YUTATEIbCKOM KYJIbTYpPBI, B TOM YHUCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTBI C y‘IC6HHMI/I TCKCTaMU, CHp&BO‘IHOfI HHTepaTypOﬁ, AOCTYIIHBIMH TECXHUYICCKUMU
cpeacTBaMu I/IH(bOpMaI_[I/IOHHbIX TCXHOHOFHﬁ;

6) HHTEpCCa K O6y‘{eHI/IIO " IIO3HAHUIO, J'IIO603HaTeJ'H:>HOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpO@KTHOI\/’I 1 MCCIIE0BATEIbCKOM ACATCIIBHOCTHU, K OCO3HAHHOMY BBI60py
HaITpaBJICHHOCTHU U YPOBHS O6y‘leHI/IH B ):[anLHeﬁmeM;

®opMHUPOBaHNS KYJbTYPbI 310POBbS

7) 0CO3HAHHMSI IIGHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3[J0POBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIECTBUNA U HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs1), HEOOXOAUMOCTH COOIOACHNUS MpaBUiI 0€30MaCHOCTH MPH 0OPALIEHUH C
XMMUYECKUMU BEIIECTBAMH B OBITY M peallbHOM KU3HH;

Tpyaosoro Bocniuranus
8) mHTepeca K MPaKTUIECKOMY U3y4YEeHUIO Mpodeccuii U Tpya pa3IndHOro pojia, YBaKCHUE K TPYLY H



pe3yibTaTtaM TpyAOBOM IESTETbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUH 10 XUMUH,
OCO3HAHHOTO BBIOOPA MHANBUIYAJIbHON TPAEKTOPHH MPOJAOIDKEHHS 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEUTHON
npohecCHOHATBFHON AATENIFHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHLCS B
npodeccHoHaIBHO cpeie;

JKOJIOTHYeCKOr0 BOCIIMTAHUSA

9) 9KOJIOTMUYECKH 1eJIECO00Pa3HOTO OTHOILICHUS K MPUPOJIC KaK HCTOYHUKY )KU3HU Ha 3eMIle, OCHOBE ¢
CYIIECTBOBAHMS, TOHUMAHHUS [IEHHOCTHU 37I0POBOTO U OE€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 3JI0POBbIO, OCO3HAHUS LIEHHOCTH COOIIOICHUS
npaBui1 0€30TMaCHOTO MOBEACHUS MTPHU PadOTE C BEIIECTBAMH, a TAK)KE B CUTYAIHIX, YIPOKAIOUINX 310POBBIO
W KU3HU JIFOJICH;

10) crtocoOHOCTH PUMEHSTh 3HAHHS, TI0JTydaeMble PH U3YICHUN XUMUH, JUISl PEIICHHUS 3a/1a4, CBA3aHHBIX
C OKpYXKarollel MPUPOIHOM CPeIoi, MOBBILIEHUS YPOBHS dKOJOTHUECKON KYJIbTYPhI, OCO3ZHAHMS
IJ100aJIbHOTO XapaKTepa 3KOJOTUYECKUX MPOo0JIeM U IyTell UX peleHus IoCPEeICTBOM METOJ0B XUMUU;

11) 5K0JIOTHYECKOTO MBIIICHUS, yMEHHSI PYKOBOJICTBOBATHCSl MM B MIO3HABATEIbHOM, KOMMYHUKATHUBHOW U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUMMBIC JITISI POPMHUPOBAHUS MUPOBO33PEHHUS
oOl1ieHay4Hble MOHATHUS (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (DAKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U Jp.),
KOTOPBIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHUH U3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHUE O IEIOCTHONW HAyYHOUM KapTUHE MHUPA, U YHUBEpPCAIbHbIE
y4eOHbIe JeCTBUA (TT03HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIIATHBHBIC), KOTOPBIE 00€CTICYNBAIOT
(hopMHpOBaHKHE TOTOBHOCTH K CAMOCTOSTEIbBHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NeSITeIbHOCTH.

MetanpeaMeTHbIe pe3ynbTaThl OCBOSHUS 00pa30BaTEIbHON MPOrPaMMBI [0 XUMUU OTPAKAIOT OBJIAJICHHUE
YHHUBEpPCaJIbHBIMU [T03HABATEIBHBIMU JICHCTBUSMU, B TOM YHCIIE:

ba3oBbIMH JIOTHYECKHUMH JeHCTBUSMH

1) yMeHHEM HCIIOJIb30BaTh MPUEMBI JJOTHUYSCKOTO MBIILICHHS [IPH OCBOCHHH 3HAHHIA: PACKPHIBATH CMBICI
XUMHUYECKUX TOHATUH (BBIICIATh X XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMH
MTOHSATHSIMH ), UCIIOJIB30BATh MOHATHUS TSI O0BSICHEHUS OTACIbHBIX (DAaKTOB M SIBJICHHI; BELIOMPATh OCHOBAHUS
U KpUTEPUU A7 KilacCU(UKALUK XUMUYECKUX BEIIECTB U XUMHUYECKUX PeaKlnii; yCcTaHABINBATh MPUIMHHO-
CJIEJICTBEHHBIE CBA3H MEKIY OOBEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PacCyKAeHUs (MHAYKTUBHEIE,
JIeIyKTUBHBIE, 110 aHAJIOTUH); JIeJaTh BHIBOJIBI M 3aKIIIOUEHUS;

2) yMEHUEM MPUMEHSTh B MIPOLIECCE TIO3HAHMS TIOHATHS (ITPEAMETHBIC U METaNPeIMETHbIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3yEeMbIE B XUMUU, TIPE0OPa30BHIBATH ITUPOKO MPUMEHSEMBIE B
XUMHH MOJICTIbHBIE MTPEICTABICHHUS — XUMUYECKHI 3HAK (CHMBOJI dJIEMEHTA), XUMHUUecKas (popmyna u
ypaBHEHUE XUMUYECKOH peakluyi — MpH PEIIeHUN YaeOHO-TI03HABATEIbHBIX 3a/a4; C YI4ETOM ITHX
MOJENBHBIX MPEACTABICHUH BBISABIATH M XapaKTEPH30BaTh CYIIECTBEHHbIC TPU3HAKU U3y4aeMbIX 0ObEKTOB
— XMMHUYECKHUX BEIIECTB U XMMHUECKUX PEaKIUii; BBISBIATH OOIIME 3aKOHOMEPHOCTH, IPUIUHHO-
CJIE/ICTBEHHBIE CBSI3UM U MMPOTHUBOPEUUS B U3y4aeMbIX MPOIECCaX U ABJICHUSX; IpeAsiaraTh KpUTEPUH st
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUMi; CAMOCTOSITENTFHO BEIOMPATH CIOCO0 perieHus yaeOHoi
3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHUS], BHIOMpPATh HanOoJIee MOIXOASIMINN ¢ YIETOM
CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbpIMH HccJIe10BaATEILCKUMHY AeHCTBUIMH



3) yMEHUEM HUCIIOJIb30BATh MOCTABJICHHBIC BOMIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMUS, & TAKIKE B
Ka4y€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/HI THUINOTE3LI IO MPOBEPKE NPABUIIBHOCTH BBICKA3bIBACMBIX Cy)KHCHHﬁ;

4) mproOpeTeH e OIbITa MO TIAHUPOBAHMIO, OPTaHU3AIMU 1 IPOBEICHUIO YUCHHUYCCKUX IKCIICPUMEHTOB!
yMeHHE HaOJII0AaTh 3a X0A0M IIPOIIECCa, CAMOCTOATENILHO IIPOrHO3UPOBATh €r0 pe3yIbTart, GOpPMYyIUPOBATH
0606IJ_ICHI/I$I 1 BBIBOJHBI IO pE3YyJIbTaTaM HpOBCIIéHHOI‘O OIIbITa, UCCIICAOBAaHHNA, COCTABJIIATH OTYET O
IIPO/JIENIaHHOM paboTe;

Paboroii c undopmanuei

5) ymeHreM BbIOMPATh, aHATM3UPOBATH M HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U (hOpM
MIPEACTABJICHUS, TIOJIy4aeMYIO U3 PA3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJISIPHAS JIMTEPaTypa XUMUUYECKOTO
COJIepXKaHus, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTUYECKU OLIEHUBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM IPUMEHSATH Pa3InYHbIC METO Il M 3aIPOCHI IIPH TIOUCKE U 0TOOpe HHOpMAIMK U
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAUMBIX IS BHIMIOJTHEHUSI y4€OHBIX U TTO3HABATENILHBIX 3aa4 OTpe -
JENEHHOTO THIA; TPUOOPETEHHE OMbITa B 00JIaCTH UCTIOIB30BaHMS MH(GOPMAIIHOHHO -KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIH30BAHMS PA3JIMUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIPHO BEIOMPATHh ONTUMAIIbHYIO (hOPMY MIPEACTaBICHUS HH(DOPMAIIUU U WILTIOCTPUPOBATH
peraemMble 3a71a9i HECJIOKHBIMUA CXeMaMU, JuarpaMMaMH, IpyruMu GopMamu rpaduku U ux
KOMOHWHAIIUSIMU,

7) yMEHHEM HUCIIOJIb30BaTh U aHAJTM3HPOBATH B MPOIECCce YIeOHOM U HCCIIEA0BATEIbCKOM AeITETbHOCTH
MH(POPMAIIHIO O BIUSHUH MPOMBIIIJIEHHOCTH, CETHCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE

OKpYKarolel TpupoaHON Cpeibl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMH

8) ymeHmeM 3a1aBaTh BOTPOCH (B XO/1€ AUAIOra W/UIH TUCKYCCHH) IO CYIIECTBY 00CYKIaeMOM TeMBI,
(bopMyIHpOBaTh CBOM MPEIIOKEHHUSI OTHOCHTEIBHO BBITIOJTHEHUS PETIOKEHHON 3a/1auu;

9) mproOpeTeHNE OMBITA PE3CHTAIMH PE3YIbTATOB BBIIIOJIHEHHUSI XUMHUUECKOTO SKCIIEPUMEHTA
(JtrabopaTopHOTO OIBITA, TA00PATOPHON PAOOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHUKAMH TMO3HABATEIILHON U HCCIIEA0BATEIbCKOM
NEeSTETbHOCTH MIPH PEIICHUN BOSHUKAIONIUX MPO0IeM Ha OCHOBE y4éTa OOIIUX HHTEPECOB U COTIIACOBAHHMS
no3uIuii (00CyXKaeHus, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpeJieICHuEe KPUTEPUEB 110 OIIEHKE KaueCTBa BBITIOJIHEHHOW PaboOTHI U IIp.);

YHHBepcaJILHLIMI/I PeryjJsaiTuBHbIMHA IIEfICTBPIHMPI

11) YMCHHEM CaMOCTOATCIIbHO OIIPEACIIATH HCIIU ACATCIBHOCTH, INIAHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO ACATCIIbHOCTD, BBI6I/IpaTB Haunboee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX H IIO3HABATCJIBbHBIX 3aJa4, CAMOCTOATCIBHO COCTAaBJIATh MU
KOPPCKTHUPOBATH HpCI[JIODKCHHHﬁ AJIrOpuT™M HeﬁCTBHﬁ IIpX BBIIIOJIHCHUH 38.,[[8.HPII>1 C y‘léTOM IMOJTy4CHUA
HOBBIX 3HaHUI 00 HU3y4acCMbIX 00BbEKTaX — BCIICCTBAX U PCAKIHUAX; OICHUBATL COOTBCTCTBHUEC ITIOJTYUCHHOT'O
pe3yibTara 3asIBJICHHOM OCIIn,

12) YMCHHEM UCIIOJIB30BaTh U aHAJIM3UPOBATb KOHTCKCTHI, IIPCAJIAracMbIC B YCJIIOBUU 3aJIaHUM.

INPEAMETHBIE PE3YJIbTATBI

B cocrase MNPECAMCTHBIX PC3YJILTATOB IO OCBOCHUTIO 00513aTEIHLHOTO COACPIKAaHUSA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOﬁ pa6oqe171 nporpaMMoﬁ, BBIACIIAIOT. OCBOCHHBIC O6y‘-IaIOH_II/IMI/ICH HAaYYHBIC 3HAHUSA, YMCHUA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeﬂMeTHOﬁ obiactu «XI/IMI/IH», BHU bl ACATCIIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPETAllUU, npeo6pa3OBaHmo U MIPUMCHCHUIO B PA3JIMYHBIX y‘Ie6HLIX n
HOBBIX CUTYyallUAX.



[IpenmeTHbIe pe3yabTaThl OTPAKAIOT CHOPMHUPOBAHHOCTD Y OOYUAIOIIMXCS CIACTYIONTUX YMEHHIA:

1) packpvisame cmblci OCHOBHBIX XUMHUYECKUX TIOHATHIA: aTOM, MOJICKYJ1a, XHMHUUCCKHUI 3JIEMEHT, TPOCTOE
BEILIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOPOAHASI K HEOAHOPO IHAS ), BAJICHTHOCTh, OTHOCUTEIIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsE Macca, MaccoBas J0JIs
XHUMHYECKOTO AJIEMEHTA B COCMHEHHH, MOJIIPHBIN 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHb OKUCIICHHSI, XUMHYCCKasl PEaKIus, KiaccuuKamms peakinii: peakium
COCIMHEHMUSI, PEAKIIUU PA3JI0KEHHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi OOMEHa, 9K30- M SHJIOTEPMHUYECKUE
peakiuu; TeroBor 3 (EKT peakuu; Sapo aToMa, MIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, PanycC
aToMa, XMMHUYECKasl CBSA3b, MOJIIPHAS U HEMOJIIPHAsi KOBAJICHTHASI CBSI3b, HIOHHAS CBSI3b, MOH, KATHOH, aHHOH,
pacTBOp, MaccoBasi J0J1s BeniecTBa (IIPOLIEHTHAsI KOHIICHTPALIUsI) B pacTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATHI (CM. T1. 1) ¥ MPUMEHSTH 3TH MOHSITHS
MIPU OTIMCAHUH BEIIECTB U UX MPEBPAICHUN;

3) ucnonvzosamv XUMUIECKYIO0 CHMBOJIMKY JUISI COCTaBACHUS (DOPMYIT BEIIECTB U YPaBHEHUH XMMHUYCCKHX
peaKuuii;

4) onpedensimb BAIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; CTEIIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX; TPUHAICKHOCTh BEIIECTB K OMPEISIEHHOMY KJIacCy COSTUHEHUN 110
dhopmynam; BUJI XUMUIECKOM CBSA3M (KOBAJCHTHAS M HOHHAS) B HEOPTaHUYECKUX COCTMHCHUSX,

5) packpvisamo cmwica Tlepuoauueckoro 3akoHa JI. M. MeneneeBa: 1eMOHCTPHPOBATH IOHUMAaHKE
MEePUOINYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT UX MoJioxkeHus B [lepuoanueckoit
CHCTEME; 3aKOHOB COXPaHEHUS MACChI BEIIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJICKYJISIPHOTO YUCHUS,
3aK0Ha ABOTa/Ipo; OMKMCHIBATh M XapaKTepU30BaTh TAOIUIHYIO0 dhopmy [leprnoandeckoit CUCTEMBI
XMUMHUYECKUX JIEMEHTOB: pa3nyaTh MOHITUS «TJIaBHas noArpynna (A-rpymmna)» u «rnobounas noarpymnmna (b-
TpyIIa)», Majible ¥ OOJIBIIKNE TIEPUOIBI; COOTHOCUTH 0003HAYCHH S, KOTOPHIC UMEIOTCS B TAOJIHIIC
«Ileproguueckas cucreMa XuMudeckux aeMeHToB J[. . MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XMUMUYECKHUX AJIEMEHTOB (COCTaB U 3aps[ siapa, 00IIee YUCIO0 3IEKTPOHOB U
pacnpesesieHue uX Mo dIEKTPOHHBIM CIIOSIM);

6) xraccuguyuposams XAMUIESCKUE IIEMEHTHI; HEOPraHUYECKUE BEIIECTBA;, XAMHUYCCKUE Peakiuu (110
YHCIIy U COCTaBY yYacTBYIOIIUX B PEaKLIUU BEUIECTB, [0 TEIJIOBOMY 3 deKTy);

7) xapaxkmepuzoseamv (onucvléams) OOIIKE XUMHUYECKHE CBONCTBA BEIICCTB Pa3InYHBIX KJIACCOB,
MOATBEPIK/1asi ONIMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMHUECKUX PEAKIIUIA;

8) mpoenozupoeams CBONCTBA BEIICCTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa; BO3MOYKHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILCHHUI B Pa3JIMUHbIX YCIOBUSIX;

9) ewiuucIsMbG OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB; MACCOBYIO JIOJTFO
XMUMHUYECKOTO AJIeMEHTa 1o (opMyJie COeTUHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacy€Thl 0 ypaBHEHUIO XUMHYECKOM peaKiuu;

10) npumensimo OCHOBHBIE OTIEPAIIUH MBICITUTEIBHON AESTETHHOCTH — aHAJIN3 M CHHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMATH3AINIO, KIacCU(PUKAIINIO, BBISBICHUE TPUYNHHO-CIIEICTBEHHBIX CBS3EH — I
M3Yy4YEHUsl CBOKCTB BEIIECTB M XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOIoIeHNEe, U3MEPEHNE, MOJIEIMPOBAHKE, IKCIIEPUMEHT (peaibHbIN 1 MBICICHHBIH);

11) creoosamsb paBUIIaM MOJIB30BAHUS XUMUUECKOM MOCYI0H M 1a00paTOPHBIM 000PYIOBAHHEM, a TAKKE
MpaBUJIaM OOpAaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BHITIOJHEHHUIO TA00OPATOPHBIX
XUMHYECKUX OTBITOB MO MOJYYCHUIO0 U COOUPaHHIO ra3000pa3HbIX BEMIECTB (BOJOPOA U KUCIOPOIa),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAaCcCOBOM J10J1ei pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XUMHUUYECKHE IKCIIEPUMEHTHI [0 PACTIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ HTOMOILBIO
WHIUKATOPOB (JakMyc, heHondranent, MEeTUIOPaHK U JIp.).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HanmeHnoBaHue pa3aesioB H TeM NPOrPaMMbI KounyecTBo uacos Jara Buabl 1esTeIbHOCTH Bunsl, popmsr DJIeKTPOHHBbIE
n/n H3yYeHUst KOHTPOJIS (uudposbie)
BCEro [ KOHTPOJIbHBIE | MPaKTHYECKHE o0pa3oBaTe/bHbIe
pa6oThI pa6oTthl pecypcnl
Paznen 1. [lepBoHavyaabHble XHMHYECKHE TOHATHS
1.1. | Xumusi — BakHasi 00,1aCTh €CTeCTBO3HAHUA U | 5 0 1 PackpbIBaTh posib XUMHUH B IIPUPO/IE U )KH3HU YEJIOBEKA, €€ CBA3b C APYTUMH Veruslii onpoc; www.infourok.ru
NMPaKTHYECKOH AesITeJbHOCTH YeJI0BeKa HayKaMH;
1.2. | BemecTBa 15 0 2 OrnpeenaTh NPU3HAKH XMMHUYECKUX PEaKIHii, yCIOBHUS X IIPOTEKAHNUS; KonTponbnas
H XHMHYeCKHe peakuu pabora;
Utoro no paznery 20
Pazznen 2. BaskHeiilne npeacTaBUTe] M HEOPTaHUYECKHX BellleCTB
2.1. | Bo3ayx. Kuciopoa. IonsiTue 06 okcumax 5 0 1 CpaBHMBATh PEAKIMU TOPEHUS U MEJUICHHOTO OKHCIICHHUS; IMucemenHbIit
KOHTPOJIb;
2.2. | Boxopoa. 5 0 1 Hcrnonb30BaTh XUMUYECKYIO CHMBOJIMKY JIst COCTABICHHs QOPMYII BELIECTB, IpakTnyeckas www.infourok.ru
IMousiTHE 0 KHCJIOTAX H COJSAX MOJICKYJISIDHBIX YPaBHEHHH XUMHYECKHUX PEAKIHUii C ydyacTHeM BOJOPOAA; pabora;
2.3. | KoinyecTBeHHBIE OTHOIEHUS B XHMHH 4 0 1 TIpoBOaUTH pacy&Thl 10 ypaBHEHUSIM XUMUYECKHUX PEaKIMi: KOJIUYecTBa, 00bEMa, CamoolieHKa ¢
Macchl BEILIECTBA 10 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB HiIH UCII0Ib30BAHHEM
HPOJYKTOB PEaKInH; «OneHo4HoOro
JTHCTaN,
BIIP;
2.4. | Boxa. PactBopbl. [lonsiTue 06 0CHOBaHUSIX 5 0 1 CocTaBJisiTh ypaBHEHUSI XUMHYECKHX PEaKIHii C y4aCTHEM BOJIBL; 3ayer;
2.5. | OcHOBHBIE KJacChl HEOPraHUYECKNX 11 2 2 CocraBasTh GOPMYJIbI OKCHIOB, KUCIIOT, OCHOBAHHIA, COJeil U Ha3bIBATh UX 110 ITucbMeHHbII www.infourok.ru
coelMHEeHU i MEXIYyHAapOJIHONH HOMEHKIATYpE; KOHTPOJIb;
HUroro mo pasneiy 30
Paszen 3. lepnoanyeckuii 3akon u Ilepuoanyeckas cucreMa XuMudeckux 3jieMenTon JI. 1. MenjeneeBa.
CtpoeHue aTOMOB. XHMHYeCKasi CBA3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE PeAKIIHH
3.1. | epuoauyeckuii 3akon u Ilepuoanyeckasn 7 1 0 TToHMMATh CyNIECTBOBAHHE MEPUOIUICCKOI 3aBUCUMOCTH CBOMCTB XHMHUYECKUX TectupoBanue;
CHCTeMa XHMHYECKHX 3JIeMEeHTOB 9JIEMEHTOB (M3MEHEHHE PaJyCOB aTOMOB U JIEKTPOOTPHLATEIBHOCTH) U HX
J. U. MenneaeeBa. CrpoeHue aroma COEIMHEHHUH OT MOJIO)KEHHUS B IEPUOANYECKONW CUCTEME H CTPOSHHUS aTOMA;
3.2. | Xumuyeckas cBsi3b. OKHCIUTEIbHO- 8 1 1 CoCTaBJIATh YpaBHEHHE OKUCIMTEIBHO-BOCCTAHOBUTEIBHON PEaKINH; IMpakTideckas www.infourok.ru
BOCCTAHOBHTEJbHBIE PEAKIIHH pab6ora;
HUroro mo pasumeny: 15
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB IT1O [IPOTPAMME | 68 4 10
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IHOYPOYHOE INTAHUPOBAHUE

Ne Tema ypoka KoimuecTBo yacos Hara Bunel, popmbl
n/n HU3y4eHUsl | KOHTPOJIs
BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE
padoTsbI padoThI

1. 1 YcTHbIi onpoc;

2. 1 [TucemeHHbII
KOHTPOJIb;

3. 1 [TpakTrueckas
pabora;

4, 1 YcTHBI onpoc;

5. 1 YcTHBI onpoc;

6. 1 H3JI0KEHUE;

7. 1 KOHTPOJIBHOE
yIpakKHEeHUE,

8. 1 YcTHBI ompoc;

9. 1 n1abopaTopHbIi
OTIBIT;

10. 1 YcTHBIH ompoc;

11. 1 [TpakTuueckas
pabora;

12. 1 BIIP;

13. 1 3auer;

14. 1 [TuceMeHHBIH
KOHTPOJIb;

15. 1 YcTHBI onpoc;

16. 1 [TpakTrueckas
pabora;

17. 1 YcTHBI onpoc;

18. 1 YcTHBI onpoc;

19. 1 KoHTpobHas
pabora;

20. 1 [TucbmeHHbII
KOHTPOJIb;

21. 1 YcTHBI onpoc;




22. nabopaTOpHBII
OTIBIT;

23. COYHHEHHE;

24, ;
YeTHBII onpoc;

25. VYceTHbIl onpoc;

26. [TpakTrueckas
pabora;

27. 3auer;

28. VYceTHbIl onpoc;

29. TecTtupoBanue;

30. [TuceMeHHBIH
KOHTPOJTB;

31. YcTHBIHN o1poc;

32. CamoorieHka ¢
MCTIOJTb30BaHHEM
«O1eHOYHOr0
JIMCTa;

33. YcTHBIH ompoc;

34. [TuceMeHHBIH
KOHTPOJTb;

35. pedepar;

36. n1abopaTopHbIi
OTIBIT;

37. KontponbHas
pabora;

38. YcTHBI onpoc;

39. [TpakTrueckas
pabora;

40. YcTHBIN 011poc;

41. IIPOEKT;

42. [TpakTrueckas
pabora;

43. YcTHBIN 011poc;

44, H3JIOJKCHHE;




45, 3auer;

46. KoHnTposbHast
paborTa;

47, [TnceMeHHbIM
KOHTPOJTb;

48. [TpakTrueckas
pabora;

49, VYceTHbIl onpoc;

50. CamoorieHka ¢
WCTIOJTIb30BaHHEM
«OnLeHo4Horo
JICTa;

51. JuKTaHT;

52. [TpakTrueckas
pabora;

53. COUYHMHCHHE;

54, 3aIlUTa MPOEKTa;

55. [TpakTuueckas
pabora;

56. MIPE3CHTAIINS;

57. YcTHBIN ompoc;

58. [TuceMeHHBIH
KOHTPOJTb;

59. YcTHBIN ompoc;

60. [TpaxTrueckas
pabora;

61. YcTHBI onpoc;

62. KOHTPOJIBHOE
yIpaxxHEHHE,

63. [TpakTrueckas
paborta;

64. YcTHbIH o11pOoc;

65. YcTHBIN 011pOoc;

66. KoHTpobHas
pabora;

67. IIpE3EHTALNS;




68.

3auer;

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.1°., Akunoneproe odmectBo «M3marensctBo «lIpocBemenue;
2019;
BBenure cBO# BapuaHr:

METOANYECKHUE MATEPHUAJIBI VI YUUTEJIA

M.IO.T'oproBenko [loypounsie pazpaboTku no xumuu K yaueOHuky I'.E.Pym3utuca,®.I".denbnamana -
Mockaa, [Ipocsemenue - 2018.

H.H.I'apa O0pasoBatenbHas [Iporpamma no xumun- Mocksa,lIpocsenienne,2019.

TectoBsie 3aganus - Mockaa, Jlpoda,2020.

Xumus B Tabmunax u cxemax - Cankr - [lerepOypr,2019.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

www.infourok.ru


http://www.infourok.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHMUE JJISI TPOBEJEHWSI IABOPATOPHBIX, TIPAKTUYECKUX PABOT,
JEMOHCTPAIIMIA
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