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IHHOACHUTEJIBHASA 3AIIMCKA

Paboyas mporpamma o XuMuu Jutst 00ydJaromuxcs 8 KI1accoB cOCTaBlieHa Ha ocHOBe TpeboBaHmil K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus,
npeacTaBiIeHHbIX B DenepanibHOM roCcyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapPTEe OCHOBHOTO OOIIET0
o0pa3oBaHus, ¢ yIETOM pacrpeie€HHBIX 10 KJIaccaM MPOBEPSIEMbIX TPEOOBaHMIA K pe3ylIbTaTaM 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 00Y4aroLMXCsl IPU MOJIy4EHUU OCHOBHOTO 00111ero oopa3oBanus u ¢ yuérom Konuennuu
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, HEOOXOAUMBIM 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 CIEITUPUKON COICpKaHUS MPEAMETA,
KOTOpBIﬁ ABJICTCA ICAArOrn4CCKu aJaliTUPOBAHHBIM OTPAKCHUEM 6a30130p”1 HAayKU XMMHWU Ha OHpeI[eHéHHOM
arare €€ pa3BUTHSL.

Kypc xumun 0CHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOCHHE 00YUYaAIOIIMMHUCS 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 N CUCTEMBI TTOHATHH
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 J[. 1. Menneneesa 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 MOTYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIE0BATEIBLHO 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 MPEAICTaBICHUI0 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 OCBOEHHE COJepKaHUs Kypca MPOUCXOANUT C IMPUBJICUCHUEM 3HaHUH U3
paHee U3y4eHHBIX KypcoB: «Oxpyxaromuii Mupy», «buomorus. 5—7 xkmaccei» u «Pusuka. 7 Kiaaccy.

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMUWUS»

K nampasiieHunto nepBocTeneHHOM 3HAYMMOCTH TPU peain3aluu 00pa3oBaTelbHbIX (PYHKIUI IpeameTa
«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 (GOPMUPOBAHUH U PA3BUTUU YMEHHH U CIIOCOOOB AESITETHLHOCTH,
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 CKOPPEKTHUPOBAHBI ¢ YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJICHHOCTh OOYyYeHHs Ha pa3BUTHE U CaMOpPa3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
UHTeJUIeKTa U o011eil KynbTypsl. OOydeHre 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 cCaM0O0Opa30BaHUIO, COTPYTHUYECTRY,
CaMOCTOSITEILHOMY MIPUHSITHIO PELICHUH, CIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM
JKHU3HH,

HAIMPaBJICHHOCTh 00YUEHUS HA CHCTEMATUYEeCKOE MPUOOIIEHHIE YYAIINXCS K CAMOCTOSITEILHOM



MO3HABATEIBHOM EATETLHOCTH, HAYYHBIM METOJIaM MO3HAHMS, (POPMHUPYIOIIMM MOTHBALIUIO 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 3KOJIOTHYECKH LI€JIECO00pa3HOr0 MOBEACHUS B ObITY U TPYJOBOM JIEATEIBHOCTH B
LEJISIX COXPAHEHUS CBOETO 370POBBS M OKPYKAIOIIECH MPUPOTHON CPEJIbI;

pa3BUTHE MOTHUBAIIMH K 00YUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHUS 00I€4eT0BEYECKHUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS 1 HAPaBICHHOCTH

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 ).
DuU3MYECKUE U XUMUYECKHUE CBOKCTBA KUCIIOT. P aktuBHOCcTH MeTauioB H. H. bekerosa. [lonyuenue
KHCJIOT.

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

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

XUMHUYECKUH SKCIIEPUMEHT: KaUECTBEHHOE OIPE/ICIICHUE COACPKAHUSI KHCIOPOia B BO3IyX€; MIOJIyYeHHE,
coOupaHue, paclio3HABAHUE U U3YYCHHUE CBOMCTB KUCIOPO/1a; HAOIIOICHNE B3aUMO/ICHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIIOBUSI BOSHUKHOBEHUS U MPEKpaIieHus ropenus (1mokapa); 03HaKoMJIEHHEe ¢ oOpasiamMu
OKCHJIOB U OTIMCAaHKUE UX CBOWCTB; MOydeHHE, COOMpaHKe, PaclO3HaBaHUE U U3yYSHHE CBOMCTB BOJIOPOIa
(ropenue); B3auMoaericTBrE Bogopoaa ¢ okcuaoM meau(Il) (Bo3MokHO MCIOIb30BaHNE BUIEOMATEPHUATIOB);
HabIoIeHNe 00pa3IoB BEIIECTB KOJIMYECTBOM | MOJIb; MCCIIEJOBAHNE OCOOEHHOCTEH pacTBOPEHUS BEILIECTB
C Pa3jINYHOM PACTBOPUMOCTHIO; MPUTOTOBIEHHE PACTBOPOB C ONMPENECIEHHON MAaCCOBOM JTOJIEH
PacTBOPEHHOTO BEILIECTBA; B3aMMOAEHCTBHE BOIbI C METaNIaMU (HATPUEM U KaJIbl[eM) (BO3ZMOXKHO
HCI0JIb30BAHNE BUJIEOMATEPHAIIOB); OIPEEIIEHNE PACTBOPOB KUCIIOT U IIEJI0YEH ¢ MOMOIIBI0 HHAUKATOPOB;
UCCcleI0OBaHUE 00pa3lloB HEOPraHUUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOMI0eHIE U3MEHEHHS OKPacK!
WHMKAaTOPOB B pacTBOPAxX KUCIOT U HIesoueit; u3yueHue Bzaumoenicteus okcuaa menu(ll) ¢ pacrsopom
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.
Crtpoenue aToMoB. XUMHYeCKasl CBSI3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIul

[TepBbie MOMBITKHM KIacCCHU(UKAIIUN XUMHUYIECKUX 71eMeHTOB. [IoHATHE O Tpynmax CXOAHBIX JIEMEHTOB
(1IemovYHbBIC U MIEIIOYHO3EMETBbHBIC METAJIJIBI, TAJIOT€HBI, THEPTHBIE T'a3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT
aM(doTepHbIC OKCHJIBI U THUIPOKCHJIBI.

[Tepuonnueckuii 3akoH. [leproanueckas cucrteMa xumuueckux anemenToB J[. 1. Menaeneesa.
KopoTkonepuoanas u jyimaHONIEproaHas GopMal [lepronyueckoi CHCTEMbBI XUMUYECKUX 3JIeMEHTOB [1.
N. MenneneeBa. [leproasr u rpymmbl. @u3ndeckuii CMBICT OPSIKOBOIO HOMEpa, HOMEPOB IIEproaa 1
TPYIIIBI 3JIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI04eK
aToMoB TiepBbIX 20 XuMu4eckux 31emMeHToB [leproaudeckoii cucremsl J1. M. MenneneeBa. XapakTepucTHKa
XUMHUYECKOTO 3JIEMEHTa 110 ero mojokeHuro B [leproanueckoit cucreme [1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMUUYECKHUX AJIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUIMYECKUX CBOICTB 1O rpymnmaM u nepuoaam. 3Hauenue [lepuonnueckoro 3akona u Ilepuonnueckoit
CUCTEMbI XUMHUYECKHUX IEMEHTOB AJI pa3BUTHS Hayku U npakTuku. . 1. MenneneeB — y4€Hblil u
IpaKJaHWH.

Xumunyeckas cBsi3b. KoBaneHTHas (MOJIipHAs ¥ HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIATETLHOCTD
XUMHYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIEC peakuu. [Ipouiecchl OKUCIeHs 1
BoccTaHoBIeHUA. OKUCIUTENIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHUE 00Pa3I[0B BEIIECTB METAIIJIOB U HEMETAIIJIOB; B3aNMO/ICHCTBUE
TUAPOKCH/IA IMHKA C pACTBOPAMHU KHUCIIOT U IIEJI0YEi; TPOBEACHUE OIBITOB, MILTIOCTPUPYIOIIUX TPUMEPDI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOpEHHE, PEaKIIuu Pa3IoKEHUs, COSTUHEHIS).

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



HUCITOJIb30BAHUE KaK 06H_II/IX CCTCCTBCHHO-HAYYHbIX HOHHTI/II‘/JI, TaK " HOHﬂTHfI, ABJIAIOIIUXCA CUCTEMHBIMU 1JI51
OTJICITBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC MTOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAINU3, CHHTE3,
KIIacCu(pUKaIus, NEPUOAUIHOCTD, HAOIIOJICHHE, SKCIIEPUMEHT, MOJICTTHPOBAHUE, U3MEPEHUE, MOJICITb,
SIBJICHUE.

du3suKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIHJI, U30TOIIbI, PAJIMOAKTUBHOCT,
MOJIEKYJIa, HIEKTPUUYECKHIA 3apsijl, BEMIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHUE BEIleCTBa, ras,
(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 Kilacce HANpaBJIEHO Ha TOCTH)KEHUE 00YJaIOIMMHUCS JTMYHOCTHBIX, METAIPEMETHBIX
Y TIPEAMETHBIX PEe3yIbTaTOB OCBOCHUS YI€OHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3YNbTAaThl OCBOEHUS MPOrPAMMbl OCHOBHOTO O0I1IEr0 00pa30BaHuUsl JOCTUTAIOTCS B XOJ€
00y4eHHsI XUMUH B €TUHCTBE y4eOHOW U BOCITUTATEIBHON AesTeTbHOCTH OpraHu3anuy B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU, IPUHATHIMHU
B 00IIIeCTBE MpaBWIIaMU ¥ HOPMaMHU TIOBEJIEHHSI U CIIOCOOCTBYIOT IMPOLIECCaM CaMOIIO3HAHMsI, CAMOPA3BUTHS
U COLMATU3ALUU 00Yy4aroIKXCsl.

JIMYHOCTHBIE PE3yNIbTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:

ITaTrproTHYeCKOro BOCIUTAHUS

1) EeHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIIE/IHIO,
MMOHUMAaHMsI 3HAYE€HUsI XUMUYECKON HayKH B )KM3HU COBPEMEHHOI'O 00IIeCTBa, CIOCOOHOCTH BJa/IeTh
JIOCTOBEpHOM MH(OpMAaIUElt 0 MepeOBBIX JOCTIKEHUAX U OTKPBITUIX MUPOBOM U OTEYECTBEHHOW XUMUH,

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

I'paxxmanckoro BOCHUTaHUS

2) MpEACTABJICHUA O COUUAJIBHBIX HOpMaX U MpaBUjIax MCKINIYHOCTHBIX OTHOIIICHUH B KOJITICKTUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHO -UCCIIeIOBATENbLCKOM, TBOPUECKON 1
JPYTrUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JIEATEIILHOCTH MPH BBIIOJHEHUU
yueOHBIX, I03HABATENIbHBIX 33/a4, BBIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3AHUN YUEOHBIX IIPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHMMAaHUIO U B3aUMOIIOMOILU B MPOLIECCE ITON yUeOHOM! AEATEIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHE U MIOCTYIKH CBOUX TOBAPHILEH € NO3ULIUU HPAaBCTBEHHBIX U IIPABOBBIX 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 COCTABJIAIOININX OCHOBY JJIS1 IOHUMAHUA CYHIHOCTH HaquOﬁ
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) IO3HABATCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA IOJTYYCHNUEC HOBBIX 3HAHUH I10 XHUMHUH, HeO6XO)II/IMBIX 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 TCXHUYCCKUMU
cpeacTBaMu I/IH(bOpMaI_[I/IOHHbIX TCXHOHOFHﬁ;

6) HHTEpCCa K O6y‘IeHI/IIO " IIO3HAHUIO, J'IIO603HaTeJ'ILHOCTI/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 [IGHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3[J0POBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIECTBUNA U HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs1), HE0OOX0AUMOCTH COOIIOACHUS MTPaBUII 0€30MaCHOCTH NP 0OpaIleHUH ¢
XMMUYECKUMU BEIIECTBAaMH B OBITY M pealbHOM KU3HH;

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



pe3yibTaTtaM TPYyIOBOH IESTEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX 3HaHUH 110 XUMUH,
OCO3HAHHOTO BBIOOPA MHANBUIYAJIbHON TPAEKTOPHH MPOJAOIDKEHHS 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEUTHON
npo(hecCHOHATBFHON AATENILHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHUN; TOTOBHOCTh a/IalTHPOBATHCS B
npodeccHoHaIBHO cpeie;

JKOJIOTHYeCKOr0 BOCIIMTAHUSA

9) 9KOJIOTMUYECKH 1eJIECO00Pa3HOTO OTHOILICHUS K MPUPOJIC KaK HCTOYHUKY )KU3HU Ha 3eMIle, OCHOBE ¢
CYIIECTBOBAHMS, TOHUMAaHHUs [IEHHOCTH 37J0POBOTO U 6€30MacHOTO 00pa3a KHU3HH, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO, OCO3HAHHMSI IEHHOCTH COOIIOICHHS
npaBui1 0€30TMaCHOTO MOBEACHUS MTPHU PadOTE C BEIIECTBAMH, a TAK)KE B CUTYAIHIX, YIPOKAIOUINX 310POBBIO
W KU3HU JIFOJICH;

10) crtocoOHOCTH IPUMEHSTh 3HAHHS, TIOJTy4aeMble TIPU U3YYCHUU XHUMHUH, [T PEIICHHS 33/1a4, CBSI3aHHBIX
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
oOlIeHay4HbIe MOHATUSA (3aKOH, TEOPHUs, TPUHLIUII, TUIIOTE3a, PaKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U JIp.),
KOTOPBIE UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHU U3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHUE O IEIOCTHONW HAyYHOUM KapTUHE MHUPA, U YHUBEpPCAIbHbIE
y4ueOHbIe JeCTBUA (TT03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYSITUBHBIE), KOTOPhIE 00ECIIEYHBAIOT
(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
MTOHSATHUSIMH ), UCIIOJIB30BATh MOHATHUS ISl O0OBSICHEHUS OTACIbHBIX (PAKTOB U SBJICHUI; BHIOMPATh OCHOBAHUS
U KpUTEPUU A7 KilacCU(UKALUK XUMUYECKUX BEIIECTB U XUMHUYECKUX PeaKlnii; yCcTaHABINBATh MPUIMHHO-
CJIEJICTBEHHBIE CBSA3H MEKIY OOBEKTAMU U3yUEHUS; CTPOUTH JIOTUYECKHE pacCyKAeHUs (MHIyKTUBHBIE,
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 MOJICNIbHBIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI DJIEMEHTA), XUMUYecKas hopMyna U
ypaBHEHUE XUMUYECKOH peakluyi — MpH PEIIeHUN YaeOHO-TI03HABATEIbHBIX 3a/a4; C YI4ETOM ITHX
MOJENBHBIX MPEACTABICHUH BBISABIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU U3y4aeMbIX 0ObEKTOB
— XMMHUYECKHUX BEIIECTB U XMMHUECKUX PEaKIUi; BBISBIATH 00IIHNE 3aKOHOMEPHOCTH, TPUYUHHO -
CJIE/ICTBEHHBIE CBSI3UM U MMPOTHUBOPEUUS B U3y4aeMbIX MPOIECCaX U ABJICHUSX; IpeAsiaraTh KpUTEPUH st
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUHIT; CAMOCTOSITENILHO BEIOMPAThH CIIOCO0 pelIeHus yueOHOM
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BEIOUpATh HanOOJIee MOIXOASIINN C YIETOM
CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbpIMH HccJIe10BaATEILCKUMHY AeHCTBUIMH



3) yMEHHUEM HUCIIOJIb30BATh MIOCTABJICHHBIC BOTIPOCHI B KAYECTBE MHCTPYMEHTA [TO3HAHUS, a TAKXKE 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 Ha0JII0AaTh 3a X0A0M IIPOIIECCa, CAMOCTOATENILHO IIPOrHO3UPOBATH €TI0 Pe3ynbTaT, (POPMYIHUpPOBATh
0606IJ_ICHI/I$I W BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBaHUA, COCTABJIATH OTYET O
IIPO/JIENIaHHOM paboTe;

Paboroii c undopmanuei

5) ymeHreM BbIOMPATh, aHATM3UPOBATH M HHTEPIPETHPOBATH HHPOPMALIUIO PA3ITUYHBIX BUIOB U (GOPM
MIPEACTABJICHUS, TIOJIy4aeMYIO U3 PA3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIMTEpaTypa XUMUUYECKOTO
COJIepXKaHus, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTUYECKU OLIEHUBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM PUMEHSATh Pa3IMYHbIC METOIbI U 3aIPOCHI MPH MOUCKE U 0TOOPE UHPOPMALIUHU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJIs1 BHITIOJTHEHUS! YI€OHBIX M TI0O3HABATENLHBIX 33/1a4 OTIpe -
JENEHHOTO THIA; TPUOOPETEHHE OMbITa B 00JIaCTH UCTIOIB30BaHMS MH(GOPMAIIHOHHO -KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIHTYPO aKTUBHOTO MCIOJIb30BAHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM;
CaMOCTOSITEIPHO BEIOMPATh ONTUMATIbHYIO (hOPMY MIPEACTABICHHS 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(POPMAITHIO O BIUSHUM MPOMBIIIJIEHHOCTH, CETHCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE

OKpYKarolel TpupoaHON Cpeibl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMH

8) ymeHmeM 3a1aBaTh BOTIPOCHI (B XO/1€ AUAIOTa /WK TUCKYCCHH) IO CYIIECTBY 00CYK/IaeMOI 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 COBMECTHOW CO CBEPCTHUKAMU MMO3HABATEIBHOM U HCCIIEI0BATEIbCKOM
NEeSTETbHOCTH MIPH PEIICHUN BOSHUKAIONIUX MPO0IeM Ha OCHOBE y4éTa OOIIUX HHTEPECOB U COTIIACOBAHHMS
no3uImii (00CyXKaeHus, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBUHA,
OTIpeieIICHUEe KPUTEPUEB TI0 OIIEHKE KaueCTBa BBITIOJIHEHHON PabOTHI U JIIp.);

YHHBepcaJILHLIMI/I PeryjJsaiTuBHbIMHA IIEfICTBPIHMPI

11) YMCHHEM CaMOCTOATCIIbHO OIIPEACIIATH HCIIU ACATCIBHOCTH, INIAHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0,Z[I/IMOCTI/I KOPPCKTUPOBATh CBOIO ACATCIIbHOCTD, BBI6I/IpaTB HauboIee
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 PCAKIUAX; OUCHUBATL COOTBCTCTBHUEC ITIOJTYUCHHOT'O
pe3yibTara 3asIBJICHHOM OCIIn,

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

INPEAMETHBIE PE3YJIbTATBI

B cocrase MNPECAMCTHBIX PC3YJILTATOB IO OCBOCHUTIO 00513aTCIILHOTO COACPIKaHUA, YCTAHOBJIICHHOT'O JaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeﬂMeTHOﬁ obiactu «XI/IMI/IH», BHU bl ACATCIIBHOCTH I10
MOJIYYCHHIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPCTALIUH, npeo6pa3013aHI/Ho U IPUMCHCHUIO B PA3JIMYHBIX y‘-I66HLIX n
HOBBIX CUTYyallUAX.



[IpenmeTHbIe pe3yabTaThl OTPAKAIOT CHOPMHUPOBAHHOCTD Y OOYUAIOIIMXCS CIACTYIONTUX YMEHHIA:

1) packpvisame cmblci OCHOBHBIX XUMHUYECKUX TIOHSATHI: aTOM, MOJICKYJ1a, XHMHUCCKHUI 3JIEMEHT, IPOCTOC
BEILIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOPOAHAS. M HEOIHOPOIHAS ), BAJICHTHOCTb, OTHOCUTEIIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsE Macca, MaccoBas J0JIs
XHUMHYECKOTO AJIEMEHTA B COCIMHCHHIH, MOJIIPHBIN 00BhEM, OKCHJI, KHCIIOTa, OCHOBAHHE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHb OKHUCIICHHSI, XUMUYECKAs PEAKIIHsI, KIIACCU(DUKALIUS PEAKIUi: peaKiiuu
COCIMHEHMUSI, PEAKIIUU PA3JI0KEHHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi OOMEHa, 9K30- M SHJIOTEPMHUYECKUE
peakuu; TeroBoi (h(HEKT peakuu; sAPo aToMa, ICKTPOHHBINA CIIOW aTOMa, aTOMHasi OpOUTAITb, PAHYC
aToMa, XMMHUYECKasl CBSI3b, MOJISIPHAs U HEMOJIApHAsk KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J0J1s BeniecTBa (IIPOLIEHTHAsI KOHIICHTPALIUsI) B pacTBOPE;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 1. 1) ¥ MPUMEHSTh 3TH MOHATHS
MIPU OTIMCAHUH BEIIECTB U UX MPEBPAICHUN;

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

4) onpedensimb BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTEIICHb OKUCIICH HsI
2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; TPUHAICIKHOCTh BEIIECTB K ONMPEACIIEHHOMY KJIacCy COSAMHEHUH TI0
dhopmynam; BUJI XUMUIECKOM CBSA3M (KOBAJCHTHAS M HOHHAS) B HEOPTaHUYECKUX COCTMHCHUSX,

5) packpvisamo cmwica Tlepuoauueckoro 3akoHa J[. M. MeneneeBa: 1eMOHCTPHPOBATh MOHMMAaHHUE
MEePUOINYECKOIN 3aBUCHMOCTH CBOMCTB XUMUYECKHUX AJIEMEHTOB OT MX MOJIoKeHUs B [lepuoanyeckoi
CHCTEME; 3aKOHOB COXPaHEHUS MACChI BEIIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJICKYJISIPHOTO YUCHUS,
3aK0Ha ABOTa/Ipo; OMKUCHIBATh M XapaKTepU30BaTh TabIU4IHYI0 dhopmy [leprnoandeckoit CUCTEMBI
XMUMHYECKUX JIEMEHTOB: pa3nyaTh MOHITUS «TJaBHas noarpymnmna (A-rpynmna)» u «rnobounas noarpymnmna (b-
TpyIIa)», Majible ¥ OOJIBIIKNE TIEPUOIBI; COOTHOCUTH 0003HAYCHH S, KOTOPHIC UMEIOTCS B TAOJIHIIC
«Ilepnoguueckas cucreMa XMMUYECKUX 31eMeHToB [. 1. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU
CTPOEHUSI aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB U 3aps sipa, 00111ee YUCIIO0 ANEKTPOHOB U
pacnpesesieHue uX Mo dIEKTPOHHBIM CIIOSIM);

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

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

8) mpoecnozuposéams CBONCTBA BELICCTB B 3aBUCUMOCTH OT UX KQUECTBEHHOT'O COCTaBa; BO3MOYKHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILCHHUI B Pa3JIMUHbIX YCIOBUSIX;

9) ewiuucIsMbG OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB; MACCOBYIO JIOJTFO
XMUMHYECKOTO AJIEMEHTA 10 (hopMylie COeTUHEHHS; MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE; MPOBOAUTH
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
W3Yy4YEHUs1 CBOMCTB BEIIECTB U XUMHUUECKHUX PEAKIIU; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOIoIeHNEe, U3MEPEHNE, MOJIEIMPOBAHKE, IKCIIEPUMEHT (peaibHbIN 1 MBICICHHBIH);

11) creoosamsb paBUIIaM MOJIB30BAHUS XUMUUECKOM MOCYI0H M 1a00paTOPHBIM 000PYIOBAHHEM, a TAKKE
MpaBUJIaM 0OpAaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIIUSMH T10 BBITIOJTHEHUIO Ta00PATOPHBIX
XUMHYECKUX OTBITOB MO MOJYYCHUIO0 U COOUPaHHIO ra3000pa3HbIX BEMIECTB (BOJOPOA U KUCIOPOIa),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAaCcCOBOM J10J1ei pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XUMHUUECKHE SKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIEJIOUEH U KUCIOT C IOMOIIbIO
WHIUKATOPOB (JakMyc, heHondranent, MEeTUIOPaHK U JIp.).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HanmeHnoBaHue pa3aesioB H TeM NPOrPaMMbI KoundecTBo yacoB Jara Buabl Buasl, popmbl JyekTpoHHbIe (LU POBBIE)
n/n H3YyYeHHs | AeSITeJIBHOCTH | KOHTPOJs o0pa3oBaTe ibHbIE PeCypPChl
BCEro | KOHTPOJIbHBIE NpaKTHYECKHe
padoThI padoThI
Paznen 1. [lepBoHavyaabHble XHMHYECKHE TOHATHS
1.1. | Xumusi — BaKHast 00,1aCTh €CTECTBO3HAHMS M NPAKTHYECKOIi 1eATeIbHOCTH 5
YeJ10BeKa
1.2. | BemecrBa 15 1
H XHMHYeCKHe peaknu
Utoro no pazaery 20
Pa3nen 2. Bakneiilme npecTaBuTe 1M HEOPraHMYeCKHUX BeHIECTB
2.1. | Bo3ayx. Kuciopoa. IonsiTue 06 okcumax 5
2.2. | Boaxopon. 5
IloHsiTHE 0 KHCJIOTAX H COJISIX
2.3. | KosmyecTBeHHbIE OTHOIEHHUS B XUMUH 4
2.4. | Boxa. PactBopbl. [lonsiTie 06 ocCHOBaHUSIX 5
2.5. | OcHOBHBIE KJIacChl HEOPraHNYECKNX 11
coelMHEeHU i
HWroro mo pasneiy 30
Paznen 3. llepuoanyeckuii 3akon u [lepuoauyeckasi cucremMa XuMu4yeckux dj1emenToB /. U. MeHnaejeeBa.
CtpoeHue aToMOB. XHMHYeCKasi CBA3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE PeAKIIHH
3.1. | Hepnoanyeckuii 3akon u Ilepuoanyeckas cHCTeMa XHMHYECKHX 2JIEMEHTOB 7
. A. MenneieeBa. CTpoeHHe aToMa
3.2. | Xumunyeckast cBsizb. OKHCJIHTEIbHO-BOCCTAHOBHTEIbHbIE PeaKIHH 8
HUroro mo pazugeny: 15
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 1 0




IHOYPOYHOE INTAHUPOBAHUE

Tema ypoka

KoaudecTBO 9acoB

BCEro

KOHTPOJIbHbIE
padoTsbI

NpaKTHYecKHe
padoThI

Jara
H3YYeHUS

Buapbl,

(popmbIl
KOHTPOJIS

[Ipenmer xumuu. Pose xumun

B ’)KXM3HHU YCIIOBCKaA

IIucbMeHHbIN

KOHTpOJIb;

XWUMUS B CUCTEME HaYK.

MGTO[[I)I IIO3HaHHUA B XUMHUHU

3HAKOMCTBO C MpaBUIIaMU
0€30MacHOCTH U MPUEMAMHU
paboTHl B XUMUYECKOM
naboparopun. [IpakTudeckas
pabota Ne 1. [IpaBusna paboThl
B JJaOOpaTOpUH U IPUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM

[TpakTnueckas
pabora;

Tena u BemecTBa.
dusnyeckue CBOMCTBA
BEIIECTB. ArperaTHoe
COCTOSIHHE BEILIECTB

YycTele BeecTBa U CMECH.
CriocoObl pa3aesieHus cMecei

[TpakTrueckas padota: Ne 2.
Paznenenue cmeceit (Ha
MpUMepe OUUCTKU
MTOBapEHHOM COJIH)

[IpakTnueckas
pabora;

ATOMBEI 1 MOJICKYJIBI. HpOCTHe
X CJIO0XXHBIC BCIICCTBA

XUMHUYECKUE FTICMEHTBHI.
3HaKkH (CHMBOJIBI)
XUMHYECKUX JIEMEHTOB

ATOMHO-MOJIEKYIISIPHOE
y4eHHe. 3aKOH MOCTOSTHCTBA
COCTaBa BELIECTB

10.

Xumuueckas hopmyra.
BanentHocts aroMoB
XUMUYECKUX JIEMEHTOB




11.

CocraBiieHre XUMUYECKUX
(hopMyIT IO BaJICHTHOCTH.
Haxoxnenue BajJIEeHTHOCTH

XUMHWYECCKHX 3JICMCHTOB 110

dbopmyie

12.

OtHOCHUTENbHAA aTOMHAS
macca. OTHOCHUTEIbHAS
MOJICKYJISIpHAsI Macca

13.

Pemenue 3agau Ha
BBIUHCIICHUE OTHOCUTEIBHOMN
MOJIEKYJISIPHO MacCChl
BEIIECTB

14.

MaccoBas 10J51 XUMHYECKOTO

9JICMCHTA B COCIMHCHHUH

15.

Pemrenue 3agad Ha
BBEIYHCJIEHNE MAaCCOBOU JIOJIU
XAMHYECKOT'O DJIEMEHTA 110

dhopmyre coenMHEeHHs

16.

dusnyeckre 1 XUMHUYECKHE
SIBJIEHUST. XUMHUYECKas
peakims

17.

[Ipu3Haku u ycinoBus
MIPOTEKAHUS XUMHUYECKUX
peakuui

18.

3aK0oH COXpaHEHHUs MacChl
Berects. M.B. JlJomoHOCOB —
YYEHBIA-IHITUKIIOTICTUCT

19.

XUMHYECKHE YPpaBHCHUA

20.

THIBI XUMHYSCKUX PEaKIUi
(coequHEeHMSI, Pa3I0KCHHUS,
3aMeIieHus, 0OMeHa)

21.

Ypok 060011eHus u
cUcTeMaTH3allMK 3HAHUN

22.

YPOK KOHTpPOJIS 3HAHUU

KonTposbHas
paborta;

23.

Bo3ayx — cmech rasos.
Cocras Bo31yxa




24,

TennoBoii s pexT
XUMHUYECKOUN PEAKIINH,
MOHSATHE O TEPMOXUMHUYECKOM
ypaBHEHUH, K30- U
SHIOTEPMUUYECKHUX PEAKIUAX

25.

CrniocoObI mosryyeHus
KHCII0po/ia B 1a00paTtopuu U
IMPOMBIIIJIICHHOCTH.

[IpumeHnenue kucnopoaa

26.

[IpakTueckas padora Ne 3.
[Tonyuenue u cobupanue
KHCJIOPO/ia, U3y4EHHUE ero

CBOMCTB

[TpakTnueckas
pabora;

27.

Kpyrosopot kucioponaa B
npupoe. Torauso (yrojib u
MeTaH). 3arpsis3HeHue BO3ayXa,
CIOCOOBI €ro
MPeOTBpAIeHHS. Y CHIICHUE
nmapHUKOBOTO Y dexTa,
paspylieHre 030HOBOTO CIOs

28.

Bopopon — xumuueckuii
AJIEMEHT ¥ TIPOCTOE BEIIECTRO.
Haxoxnenue B mpupose,
(hU3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA (Ha IIpUMEPE
B3aHMOJIEHCTBUS C
HEMETAUIAMH U OKCHIAMHU
METaJIIOB), IPUMEHEHHUE,
CHOCOOBI OTYYEHUS

29.

[IpakTueckas pabora Ne 4.
[Tonyuenue u cobupanue
BOJIOPO/JIa, U3YUECHUE €ro

CBOMCTB

[IuceMeHHbIH
KOHTPOJIb,

30.

IloHsATHE O KHCIIOTaX U COJISAX

31.

Konunuectso BemecTsa. Mosb.
MoumnspHaas macca

32.

3axoH ABorazapo. MossipHbIi
00bEM rasos




33.

Pemenue 3amau Ha
B3aNMOCBA3b KOJIMYECTBA
BEIIleCTBa, 00bEMa U MaCChI
ra3os. Pacu€Tsl mo

XUMHUYCCKHUM YPABHCHUAM

34.

Pacuérel o xumnyeckum
ypaBHeHUsAM. [IpumeHnenue

3aKkoHa ABOraapo

35.

du3nyeckre CBOMCTBA BOIEI.
AWann3 B CUHTE3 — METOIBI
W3yYEHHS COCTaBa BObI.
XUMHUYECKHE CBOMCTBA BOJLI
(peakiuu ¢ MeTasIaMH,
OKCHIAaMH MCTAJJIOB U

HEMETAJIJIOB)

36.

TTousttiie 00 OCHOBAHUIX U

WHJIUKATOpax

37.

Bona kak pactBoputens.
PactBops1. PacTBOpUMOCTH
BEIIECTB B BOJIE.
Hacpimennsie n
HEHaCBILEHHbIE PACTBOPHI

38.

Konuenrpanus pacTBOpoB.
MaccoBast 1015 BeliecTBa B
pactBope. Brruucnenus ¢
UCIOJIb30BAHUEM MOHSITUS
«MaccoBasi J0JIs BEIIeCTBa B
pacTBope»

39.

[IpakTueckas pabora Ne 5.
[IpuroToBiieHre pacTBOPOB C
OMpEICIIEHHOU
KOHIICHTpaIen

[IpakTuyeckas
pabora;

40.

Ponsb pacTBOpOB B mpupoje u B
KU3HHU 4enoBeka. Kpyrosopor
BOJIbI B IPUPOJIE. 3arps3HEHNE
IpUPOJHBIX Boj. OXpaHa U
OUYHUCTKA MPUPOIHBIX BOJL




41.

IIepBble ONBITKH
KIIACCU(PUKAIIUU XUMUYECKUX
anemMeHTOB. [lonsaTue o
IPYIIAX CXOJHBIX AJIEMEHTOB
(1IesIoYHbIC U
[IETI0YHO3EMETbHBIE METAJIIbI,
raJoreHbl, HHEPTHBIC T'a3bl).
DneMEeHTbl, KOTOpble
o0Opa3yrT am(oTepHbIe

OKCHUABI U TUAPOKCHU/bI

42. | NonHas XuMU9ecKas CBSI3b

43. | Knaccudukarus
HEOPraHWYECKUX COCTMHEHUI

44. | Oxcuabl: COCTaB, YcTHEIH
kiaccudukaius (OCHOBHBIE, OITpOC;
KHUCJIOTHBIE, aM(OTEPHEIE,
HecosieoOpa3yromue),
HOMEHKJIaTypa
(MexTyHapoHas U
TpuBHabHas). [TonydeHue u
XUMHUYECKHE CBOMCTBA
KHCJIOTHBIX U OCHOBHBIX
OKCHJIOB

45. | OcHoBaHMs: COCTaB, VYcTHBIH
KJ1accu(puKanus, 0TIpoC;
HOMEHKJIaTypa [T1uceMenHbIi
(MextyHapoHas U KOHTPOJIb;
TpUBHAJIbHAS), (GU3UIECKUE U
XMUMHYECKUE CBOMCTBA,
CHOCOOBI OTYYECHUS

46. | AMdoTepHbIC OKCHJIBI U [TuceMeHHBIH
TUAPOKCHUBI, KX CBOMCTBA U KOHTPOJIb;
MOJIy4YeHUE

47. | KuciaoTsl: cOCTaB, YcTHbBIN
KJaccupuKanys, 0IIpOC;
HOMEHKJIaTypa, GU3NYECKue [TuceMeHHBIH
CBOICTBa KOHTPOJIb;

48. | KucioTsl: XMMUYECKUE TectupoBanue;

CBOMCTBA, CITOCOOBI
MoJIydeHus1. Psiji akTHBHOCTH
METAJIIOB




49.

Conu (cpennue):
HOMEHKJIaTypa, CI1oCcoObI
MOJIy4YE€HUS], B3aUMOICHCTBUE
COJIeli ¢ MeTaIaMu,
KHCJIOTaMH, IIeJI0YaMu U

COJIIMHU

1
YcTHBIN
OIIpOC;
IIuceMeHHbBIN

KOHTpOJIb;

50.

Beruncienus o ypaBHeHHUIM

XUMHUYECKON peaKkuuu

YcTHBIN

OTIpOC;

51.

I'enermueckas CBA3b MCKIAY
KjJlacCCaMHU HCOPraHUu4YCCKUX

COEIMHEHUU

TectupoBanue;

52.

[IpakTrueckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAIILHBIX 3a/a4 10
TeMe «OCHOBHBIC KJIACCHI
HEOPraHMYECKUX

COEIUHEHUI)

[TpakTnueckas
pabora;

53.

Ypox 06006mIeHHs 1
cUCTEMAaTH3ally 3HAHUHN

VYcTHBIN

OTIpOC;

54,

YPpOoK KOHTPOJIS 3HAHUI

KonTtponpHas
pabora;

55.

Ypoxk 060061IeHHS 1
CHCTEMATH3allMH 3HAHUN

56.

Crpoenue atomoB. CocTaB
aTOMHBIX siaep. M3oTomsl.
DnekTpoHbl. uznueckuit
CMBICT IOPSAKOBOTO HOMEpa
AJIEMEHTa

S7.

Ilepnoarueckuil 3ak0H U
[Tepuoanueckas cucrema
XHMHUYECKUX 3JIEMEHTOB J[.1.
Mengeneea. [lepuopl,
TPYIIIbI, OATPYIIIBL.
DU3NYECKUN CMBICT HOMEPOB
MEpUOJIa U TPYIIIbI

58.

CrpoeHune IeKTPOHHBIX
000J104eK aTOMOB NepBhIX 20
XMUMHMUYECKUX JIEMEHTOB
MIEPUOINYECKON CUCTEMBI

. . Mengeneepa




59.

XapakTepucTuKa
XMMHMUYECKOTO JIEMEHTA 110
€ro IOJIOKEHUIO B
IIEPUOANYECKON CUCTEME
. . MenneneeBa

60.

3HavYeHHE TEPUOTUIECKOTO
3aKOHA U IEPUOANYECKON
CHUCTEMbBI XUMHNYCCKUX
AJIEMEHTOB JJISl Pa3BUTHUS
HAyKH Y IIPAKTHKU.

J1. . MenneneeB — y4€HBIN,

neaaror v rpaxJaaHuH

61.

YPOK KOHTPOJIS 3HAHUU

KoHTponbpHas
pabora;

62.

DIJIEKTPOOTPUIIATETBLHOCTh
ATOMOB XUMHUYCCKUX
3JIEMEHTOB. XUMHUYECKast
CBsA3b: KOBAJICHTHAA MOJIsIpHAA

1 KOBAJICHTHAA HEIOJIApHAasd

63.

CreneHb OKUCIICHUS

64.

OKHCIIUTEIIBFHO-
BOCCTAHOBUTEJIbHBIE PEAKITUN
(OBP). Ilporieccr okuCTIEHUS
M BOCCTAHOBJIEHUS.
OxuCIuTeIIN U
BOCCTAHOBUTEIIH

65.

CocraBneHne ypaBHEHUN
OKHUCJIUTETIBHO-
BOCCTaHOBUTEJIHHBIX PEAKIUi
U CXeM DJIIEKTPOHHOTO OanaHca

66.

Ypok 06001IeHHS 1
CHCTEMAaTH3alMH 3HAHUN

67.

YPpok pa3BUBAIOLIErO
KOHTpOJIS 3HaHUU. XUMHS B
JIEUCTBUH




68. | Kucimopoa — XuMUUeCKuit

O30H. Haxoxnenue
KHCJIOPOJa B IPUPOJE,
¢bu3nvecKre 1 XUMHYECKUE
CBOICTBa (peaKuu
OKHUCIICHUS, TOPEHHE).

TTousttiie 00 oxcumax

QJICMCHT U MPOCTOC BCIICCTBO.

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.1°., Akunoneproe odmectBo «M3marensctBo «lIpocBemenue;
BBenure cBOM BapuaHT:

METOANYECKUE MATEPHUAJIBI VI YUUTEJIA

Meroanueckoe NocoOue Ui yauTels

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
POII.1 centsbpsa. Yuu.py.Mudoypok.



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YUYEBHOE OBOPYJIOBAHMUE Touku pocta

OBOPYJIOBAHMUE JJISI TPOBEJEHWSI IABOPATOPHBIX, TIPAKTUYECKUX PABOT,
JTEMOHCTPAIIMM Touxu pocra
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