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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas nmporpamma no XMMuu 751 00yJaroLuxcs 8 KJ1accoB coOCTaBiIeHa Ha ocHOBe TpeboBaHMii K
pe3yJbTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus,
npezcTaBieHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIEro
o0pa3oBaHus, ¢ y4ETOM pacnpeieEHHBIX 110 KJIaccaM MPOBEPSIeMbIX TPeOOBaHH K pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0ILEro 00pa30BaHUs U 3JIEMEHTOB COJIEPKaHMS,
NPE/ICTaBICHHBIX B Y HUBEPCAJIBHOM KOIU(PHUKATOPE MO XMMHUH, a TaKKe Ha OCHOBE [IpumepHOi mporpaMMel
BOCIIUTaHMS 00YUaIOIIMXCS IPH MOJTyYEHUH OCHOBHOT'O 00111ero oopazoBanus u ¢ yuétom Konuenuu
IpernoiaBaHus yueOHOro npeaMera « XuMus» B 00pa3oBaTelbHbIX opranusanusx Poccuiickoi
denepanyy, pealu3yoUMX OCHOBHbIE 0011e00pa3oBarenbHble mporpammsl (yTB. Pemenuem Komneruu
Munnpocsemenus Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

Bxuag yue6HOrO nnpeiMeTa « XUMHS» B JOCTH)KEHHUE 11€JIei OCHOBHOTO 00111ero 00pa3zoBaHus 00yCIOBICH
BO MHOTOM 3HAaUYCHHEM XMMHUUECKOM HAayKH B [IO3HAHUHU 3aKOHOB IIPUPO/JbI, B Pa3BUTUHN IIPOU3BOJUTCIIBHBIX

CHJI O0LIECTBA U CO3[aHUM HOBOM 06a3bl MaTepHAIbHON KYJIbTYPHL.

XuMHSI KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK PAaCIpOCTpaHmiIa CBOE BIUSHIE HA Bce 001aCTH
YEJIOBEYECKOIr0 CYLIECTBOBAHHUS, 3a/1aJ1a HOBOE BUACHUE MUPA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCJIIOBUEM >KM3HH O0ILIECTBA: 3HAHNE XUMUHU CITYKUT OCHOBOM JJIs1
(opMHUPOBaHNS MUPOBO33PEHHUS YEJIOBEKA, €T0 MPEACTABICHUI O MaTEpPUAIbHOM €MHCTBE MUPA; BAXKHYIO
POJIb UTPAIOT POPMHUPYEMBIE XUMHUEH MPEICTABICHHS O B3aNMOIPEBPAILICHHUSIX SHEPTUH U 00 3BOIOIHUN
BEIIECTB B MIPUPOJIC; COBPEMEHHAs! XUMHUsI HAallpaBJIeHa Ha pelIeHue rII00aIbHBIX MPO0IeM yCTOHYNBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPTETUUECKOM, MUIIIEBOH M KOJIOTHYECKON 0€30IacHOCTH, IPoOIeM
3IpaBOOXPaHEHUSI.

B ycnoBusix Bo3pacTaroniero 3Ha4eHus XMMHUH B )KU3HU OOIIECTBA CYIIIECTBEHHO MOBBICHIIACH POJIb
XUMHUUYECKoro oOpa3zoBaHus. B minane couupanuszanuy OHO SBISETCS OJHUM U3 YCIOBHM (pOpMUpOBaHUS
MHTEJIJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY Y€JI0BEKY XMMUYECKHE 3HaHUSI HEOOXOUMBI JJIs IPUOOpETEeHUs OOIIEKYJIbTYPHOTO
YPOBHS, TIO3BOJISIOLET0 YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO Y4acCTBOBAaTh B MHOT00Opa3HOM
’KM3HU OOIIECTBA, ISl OCO3HAHMSI BAXKHOCTH Pa3yMHOI'0 OTHOILEHUS K CBOEMY 3/J0POBBIO U 370POBBIO
JIpYTHX, K OKpy>Karollel MpupoIHOi cpese, Ui IPaMOTHOIO MOBEACHHUS MTPU UCIIOJIb30BAHUU Pa3IMUHBIX

MaTepralIoB U XUMHUYCCKHUX BCIICCTB B HOBCG}IH@BHOﬁ JKHU3HU.

XuUMHYEeCKoe 00pa3oBaHNE B OCHOBHOM IIIKOJIE SIBJIIETCS 0a30BBIM 110 OTHOIIECHUIO K CUCTEME OOIIETO
XHUMHYECKOT0 00pa3oBaHus. [[09TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEalIM3yeT MPUCYIIUE 00IeMy
XUMHYECKOMY 00pa30BaHHUIO KITFOUEBbIC IEHHOCTH, KOTOPHIE OTPAXKAIOT TOCYAapCTBEHHBIC, OOIIECTBCHHBIC U
VHIMBUIYATbHBIC TOTPEOHOCTH. DTUM ONpPEEIAETCS CYITHOCTh OOIIEH CTpaTernu 00y4YeHNUs, BOCIUTAHUS U
pa3BUTHS 00YUYAIONIMXCS CPEICTBAMH YUEOHOTO MpeaMeTa « XUMHUSD».

N3yuenue npenmera: 1) cnocoO6CTByeT peaan3aiii BO3SMOKHOCTEN AJi CaMOpa3BUTUS U (POPMUPOBAHHUS
KyJbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPAMOTHOCTH; 2) BHOCUT BKJIaJ B (hOpMHUpOBaHHE
MBIIIICHHS U TBOPYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB X CAMOCTOATEILHON yueOHOU
JESTEIbHOCTH, SKCIIEPUMEHTAIIBHBIX M UCCIIEI0BATENbCKUX YMEHHM, HEOOXOUMBIX KaK B MOBCEAHEBHON
KHU3HU, TaK U B IPo(ecCHOHANBbHON 1eATeNbHOCTH; 3) 3HAKOMUT CO CHEU(PUKOI HAYYHOTO MBILIUICHHUS,
3aKJIaJIbIBA€T OCHOBHI IIEIOCTHOTO B3IJISI/Ia HA €IMHCTBO MPUPOIBI U UEIOBEKa, SABIISETCS OTBETCTBEHHBIM



3TarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH MOJIPOCTKOB; 4) CIOCOOCTBYET
(opMHPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM 3HAHUSM, K IPUPOJE, K YETOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHME IIKOJIbHUKOB.

Ha3BanHble HanpaBiieHUs! B 00y4eHUN XMMHUU 00eCTIeunBatOTCs cClieU(UKOI coiepkaHus IpeIMeTa,
KOTODBIH SBIISIETCS MEAarOrMueCcKy aJanTHPOBAHHBIM OTPpaXEHUEM 0a30BOM HAYKH XMMHUU HA ONpeIeIEHHOM
Jrane e€ pa3BUTHS.

Kypc XxuMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIIUMKCS OCHOB HEOPTaHUYECKOM
XMMUHU 1 HEKOTOPBIX TOHATHH U CBeJleHHH 00 OTAETbHBIX 00BEKTaX OPraHNYECKOM XUMHUU.

CrpykTypa conepkanus rnpeamera copMHUpOBaHa Ha OCHOBE CHCTEMHOI'0 TIOX0/1a K €r0 N3Y4EHHUIO.
Copnep:xaHue CKIIaAbIBA€TCS U3 CUCTEMBI IIOHATUH O XMMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATHI
0 XUMHUYeCcKOH peakiuu. O0e TH CUCTEMbI CTPYKTYPHO OPTaHU30BAHBI 10 MIPUHLUITY MOCIEI0BATEIHHOTO
pa3BUTHSA 3HAHWM HA OCHOBE TEOPETUUYECKUX MIPEACTABICHUI Pa3HOI0 YPOBHS: aTOMHO-MOJIEKYJIIPHOTO
Y4E€HHS KaK OCHOBBI BCErO €CTeCTBO3HaHus, ypoBHs [lepnoanueckoro 3akona [I. 1. Menneneesa kak
OCHOBHOTI'O 3aKOHA XMMHUH, YYEHHUS O CTPOCHUH aTOMa U XUMHUECKOM CBS3U, MPEACTABICHUH 00
AIIEKTPOJIUTUYECKON AUCCOLMALMY BEIIECTB B PACTBOPaxX. TeopeTHUeCKue 3HaHUs pacCMAaTPUBAIOTCS Ha
OCHOBE SMIMPUYECKU OJTYYCHHBIX 1 OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MTOCIIEI0BATEIBHO OT OJHOTO
YPOBHSI K IpyTOMY, BBITIOJHSIS (PYHKIIUN OOBSCHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U

BO3MOXKHOCTEH MPAKTUYCCKOro NPpUMCHCHHA U MMOJIYYCHUA N3YUACMbIX BCIICCTB.

Takast oprauzanys cojep>kaHus Kypca CIIOCOOCTBYET NPEICTABICHUIO XMMUYECKONW COCTABIISIONIEH
HAYYHOH KapTHUHBI MHpPa B JIOTHKE €€ CHCTEMHOM MpUpoabl. Tem caMbIM 00ecrednBaeTcsi BO3SMOKHOCTD
¢dopmupoBaHus y 00y4JarOMIUXCs IEHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHHIO U METOAaM MO3HAHUS B
HayKke. Ba)KHO Takyke 3aMETUTh, YTO OCBOCHME COAEPIKAHMS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAHUH U3
paHee U3yUYEHHBIX KypcoB: « OKkpy:xaromuil Mup», «buonorus. 5—7 knaccel» 1 «PU3uKa. 7 KJ1acc.

HEJIX U3YUYEHUSA YYEBHOI'O TIPEJIMETA «XUMUS»

K HanpaBieHnIo nepBOCTENIEHHON 3HAYUMOCTH TIPH peaTu3aii 00pa30BaTeNbHBIX (PYHKINI TpeameTa
«XUMUS» TPAAUINOHHO OTHOCAT (POPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKOHM HAyKH KaK 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOM I€ATEIILHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTyphbl. 3a/1a4a NpeaMeTa COCTOUT B POPMUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUH —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHHM, JOCTYITHBIX 00001IeHn
MHPOBO33PEHUYECKOI0 XapaKTepa, s13bIKa HayKH, 3HAHUN O Hay4YHBIX METO/IaX U3y4YEHHS BELIECTB U
XUMHUYECKHX PEaKIHii, a TaKke B POPMUPOBAHUU U PA3BUTUH YMEHUN U CIIOCOOOB AESITENbHOCTH,
CBS3aHHBIX C IUIAHUPOBAHHEM, HAOJIFOJIEHUEM U NTPOBEICHNEM XUMHUYECKOT0 SKCIIEPUMEHTA, COOIII0IEHUEM

mpaBuiI 6€30MacHOr0 OOpAIIeHHsI C BEIIECTBAMHU B TTOBCETHEBHOMN KU3HMU.

Hapsiny ¢ 5TuM nenu n3ydeHus nmpeaMeTa B porpaMMe yTOYHEHBI M CKOPPEKTHPOBAHBI C YY4ETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOTO 00111ero oopasoanusi. Ceroansi B 00pa3oBaHUM 0C000 3HAYNMOMN
NPU3HAETCS HANIPABJICHHOCTh 00yUYEHHSI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIEKTa 1 001Iel KynbTyphl. OOyueHHe YMEHHUIO YUYUThCS U MPOIOIDKATh CBOE 00pa3oBaHHe
CaMOCTOSITEIIEHO CTAHOBUTCS OJTHOM M3 BYKHEUIIMX (PYHKIUI yIeOHBIX IPEIMETOB.

B cBs13u ¢ 3TUM NpU M3y4YEHHUHU MTpeIMeTa B OCHOBHOM LIKOJIe JOMUHUPYIOIEE 3HaUeHUE TPUOOpPEITH TaKue
LEeJH, KaK:

(hopMHpOBaHHE UHTEIIEKTYaIbHO PA3BUTOM JINYHOCTH, TOTOBOM K CaMO0OOpPa30BaHUIO, COTPYIHUYECTRY,
CaMOCTOSITEILHOMY MPUHATHIO PEHICHUI, CHOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM
KHU3HU;

HaIpaBJICHHOCTb O6y‘IeHI/Iﬂ Ha CUCTEMATHYCCKOC HpI/I06H_[€HI/Ie ydqaluxcs K CaMOCTOSITEILHOMN



MO3HABATEIbHON JEATEIBHOCTH, HAYYHBIM METOaM MO3HAHHMS, (OPMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE
CIIOCOOHOCTEH K XMMUU,

o0ecrieueHne yCI0BUH, CITOCOOCTBYIOIINX MTPUOOPETEHUIO 00YYAFOIIUMICS OTBITa Pa3HOOOPa3HOM
JICSATCIIBHOCTH, MTO3HAHUS M CAMOIIO3HAHMSI, KIIFOUEBBIX HABBIKOB (K/IFOUEBBIX KOMIICTCHIIHH ), HMCIOIIMX
YHHBEPCAJIbHOE 3HAUYCHUE IS PA3JIMYHBIX BUIOB JICATCIILHOCTH;

(dbopMHUpOBaHUE YMEHUI OOBSACHSITH U OLICHUBATD SBJICHUS OKPY’KAIOIIET0 MUPa HA OCHOBAaHMH 3HAHUH U
OTIBITA, TIOJTYYCHHBIX MPH U3YYCHUN XUMHH;

(dbopmupoBaHue Yy 00yUYarOIIUXCS TYMAaHUCTUYCCKUX OTHOIICHUH, MOHUMAaHUSI IEHHOCTH XUMHYECKIX
3HAHW# [T BEIPAOOTKH IKOJIOTUYECKH 1€JIeCO00pa3HOr0 MOBEICHHS B OBITY U TPYIAOBOM JICSTEILHOCTH B
LEJIIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAIOLICH TPUPOTHON CPEJIbI;

pa3BUTHE MOTHUBAIIUH K 00YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIFO ¥ CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOGHHSI O0IICUEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS ¥ HANIPABICHHOCTH

JANbHEUIIET0 00yUeHUS.



COJAEP)KAHUE YYEBHOI'O ITIPE/IMETA

IlepBoHayaibHbIE XUMHYECKHE MOHATHS

[Ipenmer xumun. Pone xumuu B xKU3HH yenoBeka. Tena u Bemectsa. @ru3ndeckue CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHHE BemiecTB. [loHsITHE 0 MeTOAaX MO3HAHMS B XUMHUH. XUMHS B CUCTEME HayK. YncToie
BemiecTBa U cMecu. CriocoOBl pas3iesIieHUs CMECEH.

ATOMBI 1 MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHTHI. CHMBOJIBI XUMUUYECKHUX I€MEHTOB. [IpoCThie U ClIOKHBIS
BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckast opmysia. BareHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH MTOCTOSTHCTBA COCTaBa
BeulecTB. OTHOCHUTENbHAS aTOMHas Macca. OTHOcHUTeIbHAs MOJIEKyJIsipHas Macca. MaccoBas 1ot
XUMHUYECKOI0 JIEMEHTAa B COETUHEHHH.

Ouznyeckne U XUMUYECKHE ABJIeHUS. XUMHUECKas peakus 1 e€ MpU3HaKku. 3aKOH COXPAHEHUS MacCChl
BellecTB. XuMuyeckue ypaBHeHus. Kiaccudukanmsi XuMU4ecKuX peakiuil (CoeInHeHus], pa3ioKeHusl,
3aMeNIeHus, OOMEeHa).

XHUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM MOCYA0MU, C TIpaBUIaMHu pabOThI B TAOOPATOPHUH U
npuémaMu oopaleHus ¢ 1abopaTopHbIM 000PYI0BAaHUEM; U3YUEHUE U OMMCaHue (GU3UIECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB; HabmoqeHe pu3nueckux (M1aBIeHre BOCKa, TasHUE JIbJa, pACTHPAHUE
caxapa B CTyIIKe, KUIIEHUE ¥ KOHJICHCAIIs BOJIbI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKAIUBAHUE MEIHON
MIPOBOJIOKH, B3aUMOJEICTBHE MeJia C KHUCIIOTOM) SIBIICHUH, HAOIIOCHHE U ONHMCAaHNE IPU3HAKOB MPOTEKaHUS
XUMHUYECKUX peaklnii (pa3yiokeHne caxapa, B3auMoJIHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
pasznoxenue ruapokcuaa meau(ll) mpu HarpeBanum, B3auMoieicTBUE kere3a ¢ pacTBopoM comu Meau(1l));
M3y4eHHEe CIIOCOOOB pa3fiesieHus: cMeceil (C TOMOIIbIO MarHuTa, pUIbTPOBaHKE, BhITApUBAHUE,
JUCTHIUISIMS, XpoMaTorpadusi), IpoBeJeHHEe OUUCTKH MOBAPEHHON COJIM; HAOIIOACHUE U ONMCAaHUE
PE3yJIbTaTOB MPOBEACHHUS OMbITA, MIUTFOCTPUPYIOILIETO 3aKOH COXPAaHEHHUsI MAcChl; CO3JaHUe MOIeTei
MOJIEKY (IIapOCTEPKHEBBIX ).

BauHeiimne npeacTaBuTe/IM HCOPraHMYECKUX BelleCTB

Bosnyx — cmecsk razos. Cocras Bo3ayxa. Kucinopox — aneMeHT u npocroe BemecTso. Haxoxnenue
KHCJIOpO/ia B Ipupoie, GU3NUecKue U XMMUYecKre CBoicTBa (peakiuu ropenusi). Oxcuabl. [Ipumenenue
kucinoposaa. CrnocoObl MOTyYeHUs KUCIOPOa B JIaOOPaTOpUH U MPOMBIIIIICHHOCTH. KpyroBopot kuciopona B
npupoze. O30H — aJuIOTPONHAs MOJU(PHUKALHM KUCIOPOAA.

TennoBoii 3¢ ekt XuMUUECKOi peakiy, TEePMOXUMUYECKHE YPAaBHEHUS, IK30- U SHAOTEPMUUECKHE
peakimu. TommuBo: yroib 1 MeTaH. 3arps3HEeHUE BO3lyXa, yCUJICHHE TapHUKOBOT0 3(dekra, pazpylieHne
030HOBOT'0 CJIOSI.

Bonopon — snemeHT u npocToe BemecTBo. Haxoxaenue Bogopoaa B npupoze, Gu3ndeckue 1 XUMUYECKUe
CBOWCTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus. Kucnorsl u comm.

KonugectBo Bemiectsa. Mosb. MonspHast Macca. 3akoH ABoraapo. MosspHslii 00bEM ra3oB. Pacuérsl mo
XUMHYECKUM YPaBHEHHUSM.

®dusnueckue cBoicTBa BoAbL. Bona kak pactsopurens. PactBopbl. HachllieHHBIE 1 HEHACBILLICHHBIE
pacTBOpbl. PacTBOpUMOCTH BeliecTB B Boje.MaccoBas 10J1 BELIECTBA B PaCTBOPE. XUMHUYECKHE CBOMCTBA
Bozbl. OcHOBaHus. Poiib pacTBOpOB B IIPUPOJIE U B )KU3HU yesnoBeka. KpyroBopoT BojbI B IpUpOIE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopraunyeckux coeaunennit. Oxcuapl. Knaccudukanus okcuos: coaeodpasyromue
(ocHOBHBIE, KUCIIOTHBIE, aM(OTEepHBIE) U HeconeoOpa3yomue. HoMeHnkaarypa okcuaoB (MeXIyHapOaHas U
TpuBHasibHasA). Ousnueckue U XUMHYECKUE CBOMCTBAa OKCUIOB. [loyueHne okcuaos.

OcuoBanwmst. Knaccudukanus oCHOBaHUMN: MIETOYN U HEPACTBOPUMBIC OCHOBaHMs. HoMeHKIaTypa

OCHOBaHUM (MEXIyHapoHas U TpuBUaibHasH). DU3NUECKUE U XMMUUECKHE CBOMCTBA OCHOBaHUIA.



[Tonydyenue ocHOBaHMIA.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot (MexIyHapoaHas U TPUBHATbHAS).
Pu3nYeCKre U XMMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOocTH MeTaiuioB H. H. bekerosa. I[lonyyenue
KHUCJIOT.

Comu. Homenkuatypa comneit (MexXayHapoHas ¥ TpuBUaibHas). Dusnueckre 1 XUMUYECKUE CBOMCTBA
conelt. [lonyuenue coiei.

['enernueckas cBsA3p MEKy KJIacCaMU HEOPraHUYECKUX COCTUHEHUN.

XUMUYECKUN IKCIIEPUMEHT: KaU€CTBEHHOE OIPEAEIIEHNE COAEPHKAHUS KUCIOPOAa B BO3AYXE; IMOJTyUEHUE,
coOupaHue, paclo3HaBaHNE U U3yUYeHUE CBOMCTB KUCIOPO/1a; HAOII0IeHHE B3aUMO/ICHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBHUSI BOBHUKHOBEHUS U MPEKpaIIeHUs TopeHus (Ioxkapa); 03HaKOMJICHHE ¢ o0pa3iamMu
OKCHJIOB U ONKMCaHWE UX CBOICTB; MOJTy4YeHHE, COOUpaHue, paclio3HaBaHUEe U U3yYeHHE CBOMCTB BOJOPO/Ia
(ropenue); B3aumoericTeue Bogopoaa ¢ okcuaoM meau(Il) (Bo3MOoKHO HCTIONB30BAaHUE BUICOMATEPHAIIOB);
HaOmro1eHne 00pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBaHHE OCOOEHHOCTEH PacTBOPEHUS BEIIECTB
C Pa3JIMYHON PACTBOPUMOCTBIO; IPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOM 10JEH
PacTBOPEHHOTO BEIIECTBA; B3aUMOICUCTBUE BO/IBI C METANIaMU (HATPUEM U KaJbllieM) (BO3ZMOKHO
HCIIOJIb30BaHUE BUAEOMATEPHUAIIOB); ONPEAECIIEHNE PACTBOPOB KUCIIOT U IIEJI0UYEH C IIOMOIBIO NHINKATOPOB;
uccliieioBaHre 00pas3IioB HEOPraHMYECKUX BEIIECTB PAa3IMUHBIX KJIACCOB; HAOII0ACHNE N3MEHEHUS OKPACKH
MHAMKATOPOB B paCTBOpAaxX KUCIIOT U LIeJIoUeil; n3yueHue B3aumoeiicteus okena meau(Il) ¢ pactsopom
CEPHOU KUCIIOTHI, KUCJIOT ¢ METAJUIAMU, PEAKLIUI HEUTPAIU3ALMK; TI0Jy4eHHE HEPACTBOPUMBIX OCHOBAHUMH,
BBITECHEHHE OJIHOI'0 METAJlJIa IPYTUM U3 PACTBOPA COJIM; PELICHUE IKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME

«Baxnenmme Ki1accel HEOPraHUYECKUX COEAUHEHUIN.

Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux diemenTos /1. M. Menaeieena.
Crpoenne atoMoB. Xumnueckasi ¢Bsizb. OKHCJINTEILHO-BOCCTAHOBUTE/IbHbIEC peaKINU

[lepBble MONBITKY KJIACCU(PUKALMU XUMUYECKUX 31€MEHTOB. [IoHATHE O rpynnax CXOAHbIX 3JIEMEHTOB
(11e104YHbIE U 1IET0YHO3EMEbHBIE METaLIbl, FAJIOT€Hbl, HHEPTHBIE Ia3bl). DIEMEHTHI, KOTOpbIE 00pa3yloT
am(pOoTepHbIE OKCUABI U TUIAPOKCUIBL.

[Tepnonnueckuit 3akoH. [lepuoanueckas cucreMa Xumudeckux 3yeMeHToB /. 1. Menneneesa.
KopoTtkonepuoanas u qimHHonepuoHas ¢popmsl [lepuonnyeckoil cucTeMbl XUMHUYECKHUX 3J1eMeHTOB /1.
N. Menneneesa. [lepuoael u rpymnmsl. @U3NYECKHUil CMBICI OPSAIKOBOIO HOMEpa, HOMEPOB IIEpUOIa U
IPYyNIbI 2JIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHbIX siziep. M3oTonbl. DnekTpoHsl. CTpoeHuE 3JeKTPOHHBIX 000JI04eK
aTOMOB nepBbIX 20 xuMudeckux 31neMeHToB [lepuonnueckoit cucremst 1. 1. MenneneeBa. XapakTepucTuka
XHMHYECKOI0 3JIEMEHTA IO ero nojoxeHuto B [lepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHMSI paJiyca aTOMOB XUMUYECKUX IEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO Ipymnam u nepuogaM. 3Hauenue [lepuoanueckoro 3akona u Ilepuogunyeckoii
CHUCTEMbl XUMUYECKHUX 3JIEMEHTOB JUIsl pa3BUTUA HAyKH U nipakTuku. [[. 1. MenzaeneeB — y4€Hbli U
IPaXXIaHUH.

Xumnueckas cBs3b. KoBaneHTHas (OIspHAs ¥ HENOJSIPHAs) CBA3b. DJIEKTPOOTPULIATEIHOCTD
XUMHUYECKHX 3JIEMEHTOB. FloHHas1 CBA3b.

Crenensp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakMy. [Iponeccel okucnenns n
BOCCTaHOBJICHMS. OKMCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH SKCIIEPUMEHT: U3y4YeHHe 00pa3loB BELIECTB METAJUIOB U HEMETAJNIOB; B3aUMOACHCTBHUE
TMIPOKCHIa HUHKA C pACTBOPAMU KHCJIOT U IIEI0Y€EH; IPOBEACHUE OIBITOB, MLTIOCTPUPYIOLINX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA (TOpEHHE, PEaKLMU Pa3I0KEeHUs, COeIUHEHUS).

MesknpeaMeTHble CBSI3H
Peanuzarus MexnpeIMETHBIX CBS3CH NP U3yUYSHUH XUMHUHU B 8§ KJIaCCe OCYIIECTBISETCS Yepe3



HCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, SBISIOMIAXCS CUCTEMHBIMH TS
OTJCNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO1m1re ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAYYHBIH (DaKT, TUTIOTE3a, TCOPUS, 3aKOH, aHAJIN3, CHHTE3,
KjIaccuuKaius, epuoAUIHOCTh, HAOIIOICHUE, SKCIICPUMEHT, MOJICITUPOBAHKE, U3MEPEHHE, MOICITb,
SIBJICHHE.

dusnka: MaTepus, aTOM, JJICKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIbI, PATHOAKTUBHOCTD,
MOJICKYJIa, AIEKTPHUUECKUI 3apsi1, BEIIECTBO, TEJO, 00bEM, arperaTHOEe COCTOSIHUE BEIIECTRA, a3,
(bu3nvecKre BEIIMYMHBI, €AUHUIIBI K3MEPEHHSI, KOCMOC, IIaHeThI, 3BE3/1b1, CoTHIIE.

buonorus: porocunres, neixanue, 6uocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIC TOPOIbI, MIOJIE3HBIC HCKOIAEMbIE, TOILUIUBO,
BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

HSyLIeHI/Ie XHMUH B § KJ1acce HaIpaBJICHO Ha JOCTHIKCHUC O6yanOHIHMHC$I JIMYHOCTHBIX, MCTAITPEAMCTHBIX

U IIPEIMETHBIX Pe3yJIbTaTOB OCBOEHUS YUEOHOI0 IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOT'O 00I1I€T0 00pa30BaHusl JOCTUTAIOTCS B X0J1€
00y4eHUsI XUMUU B €JUHCTBE YI€OHON M BOCTIUTATEIHFHON JiesATeTbHOCTH OpraHnu3aiii B COOTBETCTBUH C
TPaJAULMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMH U JYyXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMU, IPUHATHIMU
B 00LIECTBE MpaBUIaMH U HOPMaMU IIOBEJIEHHUS U CIIOCOOCTBYIOT MpoIieccaM CaMOIO3HAHMSI, CAMOPA3BUTHS
U COLMAIN3AIUN 00yYaoINXCS.

JIM4HOCTHBIE pe3ybTaThl OTPaKalT CHOPMUPOBAHHOCTh, B TOM YHCJIE B YACTH:

IMaTpuoTHYecKOro BOCIUTAHUS

1) HEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY HacleuIo,
MOHMMAaHUS 3HAYEHUSI XUMUYECKON HayKu B )KM3HU COBPEMEHHOI0 00IIECTBA, CIIOCOOHOCTH BIa/I€Th
JIOCTOBEpHOM MH(pOpMAIUEil 0 IEPEeIOBBIX TOCTHKEHUSAX U OTKPBITUSIX MUPOBOM U OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

I'paxxnanckoro BocnuTaHust

2) npeACTaBICHUS O COIMAIBLHBIX HOPMaX U MPpaBUjIaX MEKJIMYHOCTHBIX OTHOIICHUH B KOJUICKTUBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yueOHO-MCCIIeJ0BATEILCKOM, TBOPUECKOM U
JIPYTHX BUOaX ACSITENbHOCTH; TOTOBHOCTU K Pa3HOOOPa3HON COBMECTHOM EATEIHHOCTH MPHU BHIMOIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCTIEPUMEHTOB, CO3aHUH YY€OHBIX MPOECKTOB,
CTpeMJICHHS K B3aMMONIOHUMAaHHUIO U B3aMMOIIOMOIIIH B MpoI1iecce ITON yueOHOH AeITeTbHOCTH; TOTOBHOCTH
OIICHUBATH CBOE MOBEJCHUE U TOCTYIKU CBOMX TOBAPUIIIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCJEACTBUI MOCTYIIKOB;

IleHHOCTH HAYYHOT 0 TO3HAHUS

3) MUPOBO33pEHYECKUX MTPEACTABICHHUM O BEIIECTBE U XUMHUUYECKOMN peakLii, COOTBETCTBYIOLUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTaBIIAIOLIUX OCHOBY JJIsl IOHUMAaHUs CYIIHOCTH HAy4YHOU
KapTUHBI MUPA; PEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IbI, B3aUMOCBS3AX
YeJI0BEKA C IIPUPOAHOU CPEAOH, O POJIM XUMHUH B II03HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIy4YE€HUE HOBBIX 3HAHUHN 110 XUMHUH, HEOOXOIUMBIX JUIS
00BsICHEHUS HAOIIOTaEMBIX MTPOIIECCOB U SBJICHUIA;

5) no3naBaTenbHON, MHHOPMAIIMOHHON M YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIe HABBIKOB
CaMOCTOSITEIILHOM PabOThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOM, JOCTYIHBIMU TEXHUYECKHUMHU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTUH;

6) uaTepeca K 00y4eHHUIO U TIO3HAHUIO, JTI0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHuIO, MPOEKTHOW U MCCIIEI0BATEIBCKOM IEATEILHOCTH, K OCO3HAHHOMY BBIOOpY

HAIpPaBJIEHHOCTH U YPOBHS 00yUY€HUS B JaJbHEHIIEM;

®opMHUpPOBaHUsI KYJIbTYPbI 310POBbS

7) OCO3HaHUA HCHHOCTH KU3HU, OTBETCTBCHHOT'O OTHOIICHHA K CBOCMY 310POBbI0, YCTAHOBKHU Ha
3JI0pOBBIN 00pa3 KU3HU, OCO3HAHUS MTOCIIEICTBUN U HETIPUATHUS BPEIHBIX IPUBbIYEK (YHIOTPEOICHUS
QJIKOTOJIs, HAPKOTHUKOB, KypEHUS ), HEOOXOIUMOCTH COOIOCHMSI MPaBUII 0€30ITaCHOCTH TPU OOpAIIEHUH C

XUMHUYCECKUMHU BEUIECCTBAMU B 6I)ITy n peaHBHOﬁ KHU3HU,

TpyaoBoro BocnuTaHus
8) uHTepeca K NPaKTUYECKOMY M3YUYEHHIO MPOQeCcCcHil U TpyAa pa3iIuuHOro pojia, yBaKEeHUE K TPYAY U



pe3yJbTaTaM TPYAOBOH JIESATEIBHOCTH, B TOM YHCIIe Ha OCHOBE MPUMEHEHHS PEIMETHBIX 3HAHUU 110 XUMHH,
OCO3HAHHOTO BEIOOpA WHANBUIYaIbHON TPACKTOPUH MPOJOIDKEHUS] 00pa30BaHUs C y4ETOM JIMYHOCTHBIX
MHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIICIIHON
npodecCHOHaTBHOM ACATEILHOCTH M Pa3BUTUS HEOOXOIMMbIX YMEHHUI; TOTOBHOCTh aallTHPOBATHCS B
npohecCHOHATBHOH Cpee;

IKOJIOTHYeCKOr0 BOCIIUTAHUS

9) 3KOJOrMYECKH 11€7€CO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE KaK UICTOUHUKY KU3HU Ha 3eMJie, OCHOBE €&
CYILIIECTBOBaHMs, TOHUMaHUS IEHHOCTH 3[J0POBOTO U O€30M1acHOr0 00pasa )KU3HU, OTBETCTBEHHOTO
OTHOILIEHHS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXMUYECKOMY 3/10pPOBbIO, OCO3HAHUS LIEGHHOCTH COOIIOACHNUS
npaBui 0€30MacHOr0 MOBEACHUS ITPU PabOTE C BEIIECTBAMH, a TAK)KE B CUTYALIUAX, YTPOKAIOLINX 37J0POBBIO
U KM3HHU JTI0JICH;

10) crtocoOHOCTH MPUMEHSTh 3HAHUSL, TTOTy4YaeMble MTPU U3YUYEeHUH XUMUH, [Tl peIICHHs 3a/1a4, CBSI3aHHBIX
C OKPY’KaroIlley PUPOTHON CPEIOH, MOBBIILIEHUS YPOBHS 3KOJIOITMYECKOU KyJIBTYPBbI, OCO3HAHUS
r7100aJIbHOTO XapaKkTepa 3KOJIOrMYECKUX Mpo0IeM U IMyTel UX peleHns MOCPEICTBOM METOI0B XUMUH;

11) 3K00TMYECKOTO MBIIIJIEHUS], YMEHUS PyKOBOJICTBOBATHCS UM B I1I03HABATEIbHON, KOMMYHUKATUBHON U

COLIMAJIbHOM IIPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJCISAIOT 3HAUUMBIC 111 (JOPMHUPOBAHUS MUPOBO33PEHHS
oOl1ieHayYHble IOHATHSA (3aKOH, TEOPHUsl, IPUHLIMII, TUIIOTE3a, PaKT, CUCTEMA, IPOLIECC, IKCIIEPUMEHT U JIp.),
KOTOPBIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEeIMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUH U3
ATUX IPEIMETOB (POPMHUPOBATH MPECTABICHUE O LEJTOCTHOW HAyUYHOUM KapTUHE MHUPA, U YHUBEPCAJIbHBIE
yueOHbIe NeiicTBUs (TI03HaBaTEIbHbIE, KOMMYHUKATHBHBIE, PETYJISITUBHBIE ), KOTOPbIE 00ECTICUNBAIOT
(¢bopMHpOBaHNE TOTOBHOCTU K CAMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYILIECTBICHUIO Y4€OHOM
JIEeATEIbHOCTH.

MeTtanpenmeTHble pe3yIbTaTbl OCBOEHUS 00pa30BaTEIbHON MPOrPaMMBbI 110 XUMUU OTPAXKarOT OBJIa/IEHNE

YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU JIGfICTBPISIMI/I, B TOM 4YHCJIC:

ba3oBbIMH JIOTHUYEeCKHMH AeHCTBHIMHA

1) yMeHHEM HCIIOIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHHUS TTPH OCBOCHHUH 3HAHUMN: PACKPBIBATH CMBICIT
XUMUYECKHUX MTOHATUH (BBIICIATH UX XapaKTePHbIE TPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C IPYTUMU
MTOHSATHUSIMH ), UCTIOJIH30BATh MOHATHUS ISl OOBSICHEHUS OT/ACIBbHBIX ()aKTOB U SBJICHUI;, BBIOWPATh OCHOBAHUS
Y KPUTEPHUH I KJIIACCU(PUKAIIMA XUMUUYECKHUX BEIIECTB U XUMUUYECKHUX PEAKIIUi;, YCTaHABINBATh MPUIHUHHO-
CJICZICTBEHHBIC CBSI3M MEXKTy OOBEKTAMH M3yUCHHsI; CTPOUTH JIOTHYECKUE PACCYKIeHUS (MHIyKTHBHbIC,
JIeTlyKTUBHBIE, TIO aHAJIOTHUH); JIEIaTh BBHIBOJIBI M 3aKIIFOUCHHS;

2) yMEHHEM MPUMEHAThH B MPOIECCe MO3HAHUS MOHATHS (IPEAMETHBIC U METAIPEIMETHBIC),
CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH, UCIIOIh3YEMbIC B XMMHH, MPEOOPa30BBIBAThH IIIMPOKO MIPUMEHSIEMBIC B
XUMHUHU MOJICIIbHBIE TIPEICTABJICHHS] — XUMHYECKUH 3HAK (CHMBOJI 3JIEMEHTA), XUMHUUYecKas hopMmyiia u
ypaBHEHNE XUMUYECKON PEaKIIMi — IPHU PEIICHUH YIeOHO-TI03HABATEbHBIX 3aa4; C YIETOM dTUX
MOJICIIBHBIX TIPEJICTABIICHUH BBISBIIATH M XapaKTEPU30BaTh CYIIIECTBEHHBIE IPU3HAKH H3y9aeMbIX O0BEKTOB
— XMMHYECKHUX BEIIECTB M XUMHUCCKUX PEAKIIMI; BBISABJIATH 00IIME 3aKOHOMEPHOCTH, IPUYHNHHO-
CJIEICTBEHHBIE CBSI3HM U MPOTUBOPEUUS B U3yUaeMbIX MPOLECCAX U SIBICHUAX; NpejIaraTb KpUTEPUU ISt
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH U MIPOTUBOPEUUT; CAMOCTOSITENIFHO BHIOMPATH CIIOCO0 pelieHus: yueOHon
3aauu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOUpATh HanuOoee MOAXOASAIINN ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbIMH HCCIeI0BATEIbLCKHMH A€l CTBUAMHU



3) yMeHHEM UCIOJIb30BATh MOCTABICHHBIC BOMPOCH B KAYECTBE HHCTPYMEHTA IMO3HAHHMS, & TAKKE B
Ka4eCTBE OCHOBBI /Il JOPMHUPOBAHUS THITOTE3HI IO POBEPKE MPABUIEHOCTH BBICKA3bIBAEMBIX CYXKICHHH;

4) mproOpeTeHHe OIbITa MO TUIAHKPOBAHHIO, OPTaHU3AIMH U TPOBEICHHIO YYCHUYECKUX IKCIIEPUMEHTOB:
yMeHHe HaOIo1aTh 3a X0JI0M MPOoIiecca, CaMOCTOSITEIEHO IPOTHO3UPOBATH €TI0 Pe3yIbTaT, (HOpMyIHpoBaTh
0000IIeHNS ¥ BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIIATH OTYET O
NpoieJIaHHOM paboTe;

PadoToii ¢ ungopmanuei

5) yMeHueM BbIOUpaTh, aHATH3UPOBATH U HHTEPIPETUPOBATH HH(OPMALIMIO PA3IMYHBIX BUIOB U (HhOpM
MPEACTABICHUS, OTYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB (HAYyUHO-TOIYJIsIpHAs JINTEPATypa XUMUYECKOTO
coJIepKaHus, CIIPaBOYHbBIE TOCOOUS, pecypchl IHTepHETa); KpUTUUIECKH OIEHUBATH MPOTHBOPEYUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

6) yMEHHEM MIPUMEHSITh Pa3IMYHbIC METOBI M 3aIPOCHI IIPH MOUCKE M 0TOOpe nHpopManmu u
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX JIJISI BBITOJIHEHHUSI yUSOHBIX U MMO3HABATEIBHBIX 33/1a4 OIpe-
JENEHHOTO THITA; MPUOOPETEHUE OIBITa B 00JIACTH MCIIOIH30BaHMS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, OBJIaJICHUE KYIbTYpPOIl aKTUBHOT'O UCIIOIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITEIIEHO BBIOUPATH ONTHUMAILHYIO OpPMY MpeICcTaBICHIS HHPOPMAIINH U WILTIOCTPUPOBATH
pelraeMble 3a/1a9u HECIIOKHBIMY CXEMaMHU, TuarpaMmMamMu, IPYyruMu popmMamu rpaguky U HxX
KOMOHHAITUSIMHU;

7) yMEHHEM HCIIOJIb30BaTh U AaHAJIM3UPOBATH B MPOIIECCe YUCOHON M HCCIIEI0BATEIBCKON JCATSIIbHOCTH
WH(GOPMAIIHIO O BIIMSHAN TPOMBIIIIICHHOCTH, CEJTHCKOTO X03SHCTBA M TPAHCTIOPTA HA COCTOSTHUE

OKPYXaroIIeH TPUPOIHON CPEIbL;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH JIeCTBUSIMH

8) yMeHuneM 3aJjaBaTh BONPOCHI (B X0/1€ AMATIOra W/WIN JUCKYCCUM) TIO CYIIECTBY 00CYX/1aeMOM TEMBI,
(bopMyIHpPOBATH CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOJTHEHUS TPETIOKEHHOH 3a/1a4H;

9) nmpuoOpeTeHre OMbITa MPE3CHTAIIMH PE3YIHTATOB BHITIOIHEHUS! XUMHUUECKOTO IKCIIEPUMEHTA
(J1abopaTOpHOTO OMBITA, TA0OPATOPHOU PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

10) 3auHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMM ITO3HABATEIbHON U HCCIIEA0BATEIbCKOM
NeSITETTHHOCTH TIPH PEIICHUH BOSHUKAIOIINX MPOOJIEeM Ha OCHOBE yU€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (00cyXaeHnsI, 0OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JICHCTBUH,

ornpeziesieHue KPUTEPUEB IO OLICHKE KaUeCTBA BHIIIOJTHEHHON padOThI U JIp.);

YHuBepcaabHbIMH PeryJIATUHBHBIMHU A€l CTBUMH

11) yMeHueM caMOCTOSITENIbHO OMPENENTh eI 1eATeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIILHOCTh, BHIOMpAThH Harboee
s¢dekTuBHBIE CIOCOOBI pelIeHHs Y4eOHBIX U M03HABATEIbHBIX 3aa4, CAMOCTOSITEIEHO COCTABIIATH WU
KOPPEKTUPOBATH MPEATIOKEHHBIN aIrOpUTM ACHCTBUIA MTPH BBHIITOJIHEHUU 3aJaHUM € yUETOM MOIYUESHUS
HOBBIX 3HAHUI 00 U3yyaeMbIX 00BEKTaX — BEUIECTBAX U PEAKIMSIX; OLICHUBATh COOTBETCTBUE MOTYYEHHOTO
pe3yJibTaTta 3asBICHHON 1eNH;

12) yMeHUEM HCTIONBb30BaTh U aHATM3UPOBATH KOHTEKCTHI, Mpe/iaraeMble B yCIIOBUH 33/1aHUN.

INPEAMETHBIE PE3YJIBTATDI

B cocraBe npeaMeTHBIX Pe3yIbTaTOB [10 OCBOSHUIO 003aTEILHOIO COAECPIKAaHUS, YCTAHOBIEHHOT'O JaHHON
IpUMEpPHO paboueil mporpaMMoi, BBIACISAIOT: OCBOCHHBIE 00YYarOIMMUCS HayYHble 3HAHUS, YMEHUS U
crocoOsbl AeicTBUl, cnenuduueckue Ui NpeMeTHON 001acTH « XUMHSD», BUIbI ACATEIBHOCTH IO
MOJYYEHHIO HOBOT'O 3HaHMS, €r0 HHTEpIpPETaMU, TPeoOpPa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U
HOBBIX CUTYyallHsX.



[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y O0YUAIOIMXCS CIEAYIOLUINX YMEHHIM:

1) packpvieams cmblci OCHOBHBIX XUMUYECKUX MOHATHIA: aTOM, MOJIEKYJIa, XAMHUYECKHI 3JIEMEHT, IPOCTOe
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJJHOPOAHASL U HEOHOPOIHAS ), BAJIGHTHOCTb, OTHOCUTEIIbHAS
aTOMHasi ¥ MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs: Macca, MaccoBas J10JIs
XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJISIPHBINA 00BEM, OKCH]I, KCIIOTa, OCHOBAaHUE, COJIb,
ANIEKTPOOTPHUIIATETILHOCTD, CTETICHb OKUCIICHHS, XUMHUECKast PeaKius, Kiaccupukaius peakiui: peakimm
COCJIMHEHUS, PEAKIIUU PA3I0KECHHS, PEAKIIUH 3aMEIICHHUs, PEaKIIi 0OMEHa, IK30- U SHAOTEPMHUUECKUE
peaxiuu; TermioBoi 3(EKT peakuu; SAPO aToMa, SICKTPOHHBIN CIIOH aToMa, aTOMHAasi OpOUTAaIb, pAINYC
aToMa, XUMUYECKasl CBsI3b, MOJISIPHAs U HEMOJIIPHAsi KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, MOH, KATUOH, AaHUOH,
pacTBOp, MaccoBast 1011 BellecTBa (IPOLIEHTHAs KOHIIEHTPALIKs) B paCTBOPE;

2) uanocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUH (CM. M. 1) ¥ MPUMEHSTh 3T MOHATUS
P OMKMCAHUY BEIIECTB U UX MPEBPAIICHUI;

3) ucnonvbzoamb XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (POPMYJI BEIIECTB M YPaBHEHHH XUMUYECKHX
peakuuii;

4) onpedenamp BaICHTHOCTh ATOMOB 3JIECMEHTOB B OMHAPHBIX COCAMHEHUSX; CTETIEHb OKUCIICHUS
AIIEMEHTOB B OMHAPHBIX COCNMHEHHSX; MPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIaCCy COCTUHEHUH 110
dbopMyIiaM; BUJ XUMUYECKOU CBSI3U (KOBAJIEHTHAS ¥ HOHHAS) B HEOPTaHMYECKUX COCTUHCHMSIX;

5) packpwvisams cmbicn Ilepuoaudeckoro 3axona J{. . MenzeneeBa: 1eMOHCTpUPOBATh TOHUMaHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MoJiokeHus B [lepuoanueckoit
CUCTEME; 3aKOHOB COXPaHEHMs MACChI BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMUS,
3aKOHa ABOTAJIpO; OMKCHIBATh U XapaKTEPH30BaTh TAONMNYHYIO popmy Ileprnoandeckoit cucTeMsr
XUMUYECKHUX AJIEMEHTOB: Pa3JIMuaTh MOHATUSA «TJIaBHAs noarpymmna (A-rpynmna)» u «nodounas noarpymmna (b-
TpYIIa)», Majble H OOJIBIINE TEPHOIBI; COOTHOCUTH 0003HAUYEHUS, KOTOPBIE IMEIOTCS B TAOIHIIE
«Ilepuoguueckas cucreMa xuMu4deckux aemMeHToB . M. MenzaeneeBa» ¢ YUCIOBBIMHA XapaKTEPUCTUKAMHU
CTPOEHHS aTOMOB XUMUYECKUX IEMEHTOB (COCTaB U 3aps]l sSApa, 00IIee YUCIIO 3JIEKTPOHOB U
pacnpe/iesieHre UX Mo 3JIEKTPOHHBIM CI0AM);

6) kraccuguyuposams XUMUYECKUE DJIEMEHTHI; HEOPraHMUECKHUE BEUIECTBA; XUMUYECKUE peaklnu (110
YHUCIIy ¥ COCTaBY yYaCTBYIOIIMX B PEAKIMH BELLECTB, 110 TEIIOBOMY 3P eEKTy);

7) xapaxmepuzosams (onucvieams) 00INE XUMUYECKUE CBOWCTBA BEIIECTB PA3TMYHBIX KIACCOB,
MTOATBEPIK/Iasl ONIMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

8) mpoenosuposamsv CBONCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O COCTaBa; BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKHUX NIPEBPAILECHHN B Pa3JIMYHBIX YCIOBUSIX;

9) eviuuCAAMb OTHOCUTENBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MacChl BEIIECTB; MaCCOBYIO JIOJIIO
XUMHUYECKOI0 AJIEMEHTA 10 (hOpMyJie COeIMHEHUS; MACCOBYIO JIOJIO BEUIECTBA B paCTBOPE; MPOBOIUTH
pacy€Thl 110 YPAaBHEHHUIO XUMUYECKON peaKuu;

10) npumensims OCHOBHBIE ONEPALIUN MBICITUTEIBLHON JESTEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eH1e, CHUCTEMATH3AIUIO0, KJIaCCU(PHUKAIUIO, BBISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBSI3eH — AJIs
M3Y4YE€HUs CBOWCTB BEIIECTB U XUMHUECKUX PEAKIIMI; €CTECTBEHHO-HAYUYHbIE METO/IbI IO3HAHUS —
HaOII0/IeHUE, U3MEPEHNE, MOJICIUPOBAHHE, IKCIIEPUMEHT (peaibHbIA U MBICIICHHBIH);

11) credosams npaBunaM NOIH30BAHUS XUMUYECKOM MOCYI0M U 1a00paTOPHBIM 000PYIOBAaHHEM, a TAKXKE
npaBuiiaM oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHMSIMH 10 BBIIOJHEHUIO TaO0OPAaTOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYSHUIO U COOUPaHHIO Tra3000pa3HbIX BElIecTB (BOAOPOIA U KHCIOPOaa),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MAaCCOBOM 10J1€i1 paCTBOPEHHOTO BELIECTBA; INIAHUPOBAThH U
MPOBOJIUTh XUMUYECKHUE SKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIETIOYEH U KHCIIOT C MOMOUIBIO
WHANKATOPOB (Jakmyc, heHondraaen, METUIOPAHK U JIp.).



TEMATHUYECKOE INTAHUPOBAHUE

Ne | HaumeHoBaHHe pa3/ieJioB H TeM MPOrpaMMbI KoaunuecTBo yacos Jarta Buas! gesiteibHOCTH Buasi, DJIeKTPOHHbBIE
n/n H3Yy4eHHs! dopmbl (uudposbie)
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE KOHTPOISI oGpa3zoBaTenbHbIE
padoThI padoThI pecypcesl
Paznen 1. IleppoHayaibHble XUMHYECKUE TOHATHS
1.1. | Xumus — BazkHast 00,1aCTh €CTECTBO3HAHMS H 5 0 2 01.09.2022 | PackpbiBaTh poiIb XMMHH B IIPUPOJIE U KU3HU YeJIOBeKa, ¢€ CBS3b C APYTUMHU YcTHbIi Npe3eHTanus
NPAKTHYECKOI AesITeTbHOCTH YeJI0BeKa 06.09.2022 | Haykamu.; orpoc;
1.2. | BemecTBa 15 1 1 13.09.2022 | KnaccupuipoBaTh XMMHUYECKHE PEAKIHHU (IT0 YUCITY ¥ COCTaBY PEarnpyronmx 1 IIpaktiueckas | 5 Kmacc
H XHMHYECKHEe PeaKkiuu 27.10.2022 | obpa3yiomuxcs BEmECTB).; pabora;
Hroro no pazaeny 20
Paznen 2. BaxkHeiimue npeacTaBUTeH HEOPraHHYECKHX BellecTB
2.1. | Bo3ayx. Kuciopoa. IlonsiTie 06 oxcuaax 5 0 1 08.11.2022 | Cobuparb nprOOpbI 115 OIYUEHUS KUCIOPO/a (BBITECHEHHEM BOAbI M BO3/yXa).; IMpakruyeckas | POLI
17.11.2022 pabora;
2.2. | Bogopon. 5 0 1 21.11.2022 | XapakTepu3oBath (ONUCHIBATH) (PU3HUECKHE U XUMUYECKIE CBOMCTBA BOIOPOA, TIpaktuueckas | GpuibM-oHNaiH
ITonsATHE 0 KHCTOTAX H COJIAX 01.12.2022 | criocoOsI ero NOIy4eHusl, TPUMEHEHHE. pabora;
2.3. | KonyecTBeHHbIe OTHOIICHUSI B XUMUHU 4 0 0 02.12.2022 | BbicTpauBath pa3BEpHYTbIE IHCbMEHHbBIE U YCTHBIE OTBETHI € 01opoii Ha nHdopmaruio | [Tucemennsii | S Kiace
15.12.2022 | u3 y4eOHHMKa U CIIPABOYHBIX MAaTEPHUAIOB, TPAMOTHO HCHOJIb30BATh H3yYECHHBII KOHTPOJIb;
MOHATUIHBIN anmapar Kypca XUMHU;
2.4. | Boaga. PacTBopsl. [lonsiTHEe 00 OCHOBaAHHAX 5 0 1 19.12.2022 | CocTaBisTh ypaBHEHUS] XUMHUYECKUX PEaKIuii ¢ y4acTHEM BOJBL.; ITucemennsiit | POII
29.12.2022 KOHTpOJIb;
2.5. | OCHOBHBIE KJIACCHI HEOPraHUYeCKHX 11 1 1 10.01.2023 | ITporHo3upoBaTh CBOICTBA BEIIECTB HA OCHOBE OOIIMX XUMHUYECKHX CBOWCTB ITucemenHbIi | onmaii-
coeIMHEeHUH 10.02.2023 | u3y4eHHBIX KJIACCOB/TPYMIT BEIIECTB, K KOTOPHIM OHU OTHOCSTCSL.; KOHTPOJIb; TECTUTIOBAHUE
Hroro no paszueny 30
Paznen 3. Tlepuoauyeckmii 3axon u Ilepuoanyeckas cucreMa XumMudeckux iementoB JI. . MenjeneeBa.
Crtpoenne aToMOB. XHMHYeCKAasi CBSI3b. OKHCIHTE/IbHO-BOCCTAHOBUTEILHBIC PeaKIHH
3.1. | Hepuoanuecknii 3axon u Ilepuoanueckas 7 0 0 15.02.2023 | IToHuMAaTh CyIIECTBOBAHUE IIEPUOANUYECKOIT 3aBUCUMOCTH CBOMCTB XUMUUYECKHX 3auer; S Kunace
CHCTeMa XHMHYECKHX JIEMEHTOB 16.03.2023 | 31eMeHTOB (U3MEHEHUE PAJIyCOB ATOMOB H 3JIEKTPOOTPULIATEILHOCTH) U UX
J. U. Menaeneesa. CTpoeHue aToMa COEMHEHUH OT MOJIOKEHHUS B IEPHOJUYECKON CUCTEME U CTPOSHUS aTOMa. ;
3.2. | Xumunyeckasi cBsizb. OKHCJIUTETBHO- 8 1 0 12.04.2023 | CocTaBisaTh ypaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN PEAKIIHH. ; KonTponbHast | oHnaitH-(uibM,
BOCCTAHOBUTE/IbHbIE PeAKIUU 05.05.2023 pabora; PO
Hroro no paszueny: 15
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 3 7




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus. 8 kiacc/I'abpuensu O.C., Octpoymos WU.T'., Craakos C.A., AkironepHoe o0miectBo «M3aaTenbcTBo
«IIpocsemienuey;

. I'abpuensu, O. C. HacronpHas kHUra yuntens. Xumus. 9 k i1.: merogudeckoe nocoodue / O. C. 'aGpuernsi,
N. T. Octpoymos.- M.: Jlpoda, 2021

6. M'abpuensu, O. C. Xumus. 9 Kacc.: KOHTPOJIbHBIE B MPOBEpoUHbIe padoThl K yueOHuKky O. C. ['abpuensna
«Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u np. — M.: [Ipoda, 2021r.

7. I'abpuensu, O. C. Uzyyaem xumuto B 9 ki1.: aupaktudeckue marepuanst / O. C. ['abpuensu, 1. T
OctpoymoB.- M.: biuk mmroc, 2020r.

8. IN'abpuensn, O. C. Pabouas terpanp. 9 x 1. K yuebnuky O. C. 'abpuensna «Xumus. 9»/ O. C. 'abpuensiH,
A. B. Slmrykosa. - M.: JIpoda, 2020r.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Agtopckas nporpamma O.C.I"abpuensHa, cootBercTByromas denepanpsHomy ['ocygapcTBeHHOMY
00pa3oBaTellbHOMY CTaHAApTy OCHOBHOTO O0IIero 00pa3oBaHus U HOMyleHHas MUHHUCTEPCTBOM
obpazoBanus u Hayku Poccuiickoit @eaepanmu (O.C.I"abpuensa [IporpamMmma Kypca xumuu 11 8-9 KiraccoB
obmreoOpazoBarenbHbIx yupexaenuii / O.C.I'abpuenss. — M.: JIpoda, 2020r.).

3. I'a6bpuensu, O.C. Xumus. 8 kiacc: yueb. g odmeoOpazoBatenbHbix yupexxaenuii /O.C. ['abpuensn.-2-e
u3a. M.: IIpocsemenue, 2020.-286 c.

4. I'abpuensy, O.C. Xumus. 9 knacc: yuebnuk /O.C. I'abpuensn, B.U. Cusornazos, C.A. Cnagkos. -M.:
Hpoda, 2021.-158 c. .

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

. Enunble o6pa3zoBaTenbHbIe pecypchl ¢ caiita www. school-coolection.edu.ru

. (enuHOM KOJUIEKIMU 00pa30BaTEIbHBIX PECYPCOB)

. CD «Heopranuueckas XUMHsD», U3TATEIBCTBO « Y UUTEIIb

. CD «Opranudeckasi XUMUs», U31aTEIBCTBO « Y UUTEIb)»

. CD «OO01mas XuMus», U31aTeIbCTBO « Y YUTEIIb)

. CD «Xumus 3I€MEHTOBY, U3JAaTCIIHLCTBO « Y YUTCIIbY

. Xumus. [IpocBemienne «Heoprannueckast Xumusi»,. 8 kinacc. (Ha 2-X AUCKaXx)

. Xumus (8-11 xmacc). Bupryansnas nadopatopust (yueOHOE JIEKTPOHHOE H3/1aHUE)

O 00 3 &N L &~ W N —

. CD «Xumus 8-11 kiacc», bubnanoreka 371€KTPOHHBIX HATJISIHBIX TOCOOUH.

10. CD Camoyuutens «Xumust 1uist Bcex» (8-11 kmacc)

11. CD «Xumus B mkosie. MuHepanbHbl€ BEIECTBA», JEKTPOHHBIE TECTHI.

12. CD «Xumus 8§ kimaccey, dJIeKTpoHHOE yueOHoe uznanue Jpoda, Mmynsrumeauitnoe npuioxenue k Y MK
«Xumus 8 Knace»

13. CD «Tpenaxkep 1o XUMHUHU, TECTHI ISl MOATOTOBKH K 3K3aMEHaM», 2 IIT.



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLNECCA

YYEBHOE OBOPYAOBAHUE

Harypanbnbie 00BeKTHI

HartypanbHble 00BEKTBI, HCIIOIb3YEMbIE B 00YICHUN XUMHH, BKIIO 4af0T B ce0s1 KOJUICKIIMA MUHEPAIIOB U
TOPHBIX TIOPOJ], METAJUIOB M CIUTABOB, MUHEPAJIBHBIX yI00pPEHHUH, ITacTMacc, KayqyKoB, BOJIOKOH H T. 1.
O3HaKOMJICHHE yYaluXcsl ¢ 00pa3iaMy UCXOAHBIX BEIIECTB, MO IyIPOYKTOB M TOTOBBIX U3EITUI
MO3BOJISIET TIOJYYHUTh HATJSIIHOE TIPEJICTaBICHNE 00 STUX MaTepHraliaX, X BHEITHEM BHJIE, a TAKIKE O
HEKOTOPBIX (PM3MYECKUX CBONWCTBAX.

XUMH4ecKue peakTUBBI M MaTEPUAIIBI

OOpaieHre co MHOTUMH BEIIECTBAMHU TPEOYET CTPOroro coOI0Ie "HUSI MPABHII TEXHUKHA 0€30T1aCHOCTH,
0COOCHHO P BBIIOJIHEHUH OITBI "TOB CAMUMH ydamumucs. Bee Heo0Xo1uMble Mephl IPEI0CTOPOKHOCTH
yKa3aHbl B COOTBETCTBYIOIINX JOKYMEHTaX M HHCTPYKIHSX.

Xumudeckas 1abopaTtopHast OCy/a, anmnapaTsl 1 IpUOOpHI

XuMudecKas ocyia MoApa3ieNseTcs Ha JBE TPYIIIBL: UIS BBIIIOJI "HEHUS ONBITOB YYAIIUMHCS U
JIEMOHCTPAIIMOHHBIX OIIBITOB.

[Tpubopsl, anmapathl U YCTaHOBKH, HCIIOIb3YEMbIE HA YPOKaX XUMHUH, OJPA3IEISIOT Ha OCHOBE
NPOTEKAIOINX B HUX (PU3NYECKUX H XUMUYECKUX.

Monenu

OObeKkTaMu MOJICTTMPOBAHMS B XUMHH SIBIISTFOTCSI aTOMBI, MOJICKYJIbI, KPHCTAJUIBI, 3aBOACKHE aIaparsl, a
TaKOKe MPOUCXOISIINE PO TIECCHI.

B npenosaBaHuy XUMHU HCIIOIB3YIOTCS MOJEITH KPUCTAUIMIECKUX PEHIETOK anMmasa, rpadura, cephl,
docdopa, okcuaa yriepoaa(lV), moBapeHHOH cony, Jiba, Hoaa, xKene3a, M1, MarHus, HAbopbl MojeeH
aTOMOB JIJIsl COCTABJICHUS IAPOCTEP>KHEBBIX MOJIEIEH MOJIEKYI.

YuebHble 10coOMs Ha eYaTHOM OCHOBE

B npornecce 00y4ueHnss XUMUHU HCIIONB3YIOTCS CIEAYIOIUE TaOIUIbl TOCTOSHHOTO SKCIIOHUPOBAHUS:
«Ileproanueckas cuctema xuMmudeckux 3nementos [I.11. MenneneeBay, « Tabnuua pacTBOPUMOCTH KUCIIOT,
OCHOBAaHMHU U colieity, « DNEKTPOXUMHUUECKUH psifl HAPSHKEHUH MeTauioBy, «KpyroBopoT BeliecTs B
IPUPOE» U Jp.

Jlis opranu3aniy caMoCTOATEIbHOM paboThl 00yJaIOUIMXCS Ha YPOKaxX MCIIONIB3YIOT pa3HOo0Opa3HbIe
JUJIaKTUYECKUE MaTepHajbl: TETPaIy Ha IeYaTHONH OCHOBE WIIM OTAENbHbIE paboune JIMCTHl — UHCTPYKIHH,
KapTOYKH C 33JJaHUSMU Pa3HOU CTETIEHU TPYIHOCTH Ui U3yUEHHsI HOBOIO MaTepHalia, CaMOIIPOBEPKH U
KOHTPOJISl 3HAHUHN yJaIuxcsl.

s oGecrieyenust 6€30MaCHOTO Tpy/a B KAOMHETEe XUMUN UMEETCS:

* IPOTUBOIIOKAPHBI HHBEHTAPD

* anTeuKy ¢ HAOOPOM MEMKAMEHTOB U NEPEBA30UYHBIX CPE/ICTB;

* HHCTPYKIIHIO 10 MpaBmiiaM 0€30MacHOCTH TPy/a JUTst 00yJaoIHXCs

* )KypHaJl peruCTpalui MHCTPYKTaXKa 110 IpaBuiiaM 0e301ac"HOCTH TPy/aa.

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, IPAKTHYECKHX PABOT,
JEMOHCTPAIIUIA

[IITaTuB 11 IEMOHCTPALIMOHHBIX OIBITOB
ITATUB METATUINYECKUN
IITATUB JUTS IEMOHCTPAIIHOHHBIX TIPHOOPOB.

HaGop mocynpl u npuHAAIEKHOCTEH 17151 JEMOHCTPAIIMOHHBIX OMBITOB:



1.ITy3bIpbKH, TPOOKH, MOACTABKH, HAOOP (hJIAKOHOB Ul XpaHEHHUsI PAaCTBOPOB PEAKTUBOB

2.CrakaHbl ¢ BBITYKJIBIM HOCOM KOJIOBI, OypeTka ¢ KpaHOM

Crnenuanu3upoBaHHbIe TPUOOPHI U aIapaThl:

npubOp I JIEKTPOIIN3a, KOJUIEKIM- IIIKajla TBEPIOCTH, ClielaibHas Oymara Juis IpUroTOBICHUS
GUIBTPOB, TEPMOMETP, HHAMKATOPHAs Oymara, puOop JUIsd MOJyYSHHs Ia30B, TEPMOMETP, MPUOOP A1
JIEMOHCTpAIMU 3aKOHA COXPAHEHUS] MAaCChl BEIIECTB, MPHOOP /IS MIUTIOCTPALIMU 3aBUCUMOCTH CKOPOCTH
XUMUYECKHUX peakiuii, mpuoop 1uisg cOOMpaHus U XpaHEHHUs T'a30B, IUIAHILIETKA JUI KalelbHbIX peakluil ¢
¢doHOBBIM 3kpaHOM, Anmnapat Kunmna

KommiekTs! A5 17ab0paTOPHBIX OMBITOB U MPAKTHUECKUX 3aHATHI: MUKpOJIaO0OpaTOpUU AJIsi XUMHUYECKOTO
HKCIIEpUMEHTa, HA0Op OaHOK Il XpaHEHUS TBEPAbIX PEaKTUBOB, HAOOP (DIAKOHOB JUIS XpaHEHHS PACTBOPOB
pPEaKTUBOB.

[TpoexTop, HHTEpaKTUBHAS JOCKa, KoMiibioTep, MDY, UnTepaktuBHbiil creny "Tabnuna pactBopumoctu”,
WNuTepaxktuBHblil cTeH "[lepuonnyeckas cucremMa xumuueckux anemeHTos JI.M1. Menaeneesa".

Monenu: MOAeNb KpUCTAIIIMYECKUX PELIETOK, MOJEIb Il MOJEIMPOBaHUS CTPOCHUS OPraHUYECKUX U
HEOPraHMYECKUX BEILECTB, IIapOCTEPKHEBBIE MOJIEIIN



MMOACHUTEJIBHAS 3AIIMCKA

Pabouas nmporpamma no XxuMuu jst ooydaronuxcs 9 kiacca coctaBiieHa Ha ocHOBe TpeOoBaHMit K
pe3yJbTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus,
npezcTaBieHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIEro
o0pa3oBaHus, ¢ y4ETOM pacnpeieEHHBIX 110 KJIaccaM MPOBEPSIeMbIX TPeOOBaHH K pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0ILEro 00pa30BaHUs U 3JIEMEHTOB COJIEPKaHMS,
NPE/ICTaBICHHBIX B Y HUBEPCAJIBHOM KOIU(PHUKATOPE MO XMMHUH, a TaKKe Ha OCHOBE [IpumepHOi mporpaMMel
BOCIIUTaHMS 00YUaIOIIMXCS IPH MOJTyYEHUH OCHOBHOT'O 00111ero oopazoBanus u ¢ yuétom Konuenuu
IpernoiaBaHus yueOHOro npeaMera « XuMus» B 00pa3oBaTelbHbIX opranusanusx Poccuiickoi
denepanyy, pealu3yoUMX OCHOBHbIE 0011e00pa3oBarenbHble mporpammsl (yTB. Pemenuem Komneruu
Munnpocsemenus Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

Bxuag yue6HOrO nnpeiMeTa « XUMHS» B JOCTH)KEHHUE 11€JIei OCHOBHOTO 00111ero 00pa3zoBaHus 00yCIOBICH
BO MHOTOM 3HAaUYCHHEM XMMHUUECKOM HAayKH B [IO3HAHUHU 3aKOHOB IIPUPO/JbI, B Pa3BUTUHN IIPOU3BOJUTCIIBHBIX

CHJI O0LIECTBA U CO3[aHUM HOBOM 06a3bl MaTepHAIbHON KYJIbTYPHL.

XuMHSI KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK PAaCIpOCTpaHmiIa CBOE BIUSHIE HA Bce 001aCTH
YEJIOBEYECKOIr0 CYLIECTBOBAHHUS, 3a/1aJ1a HOBOE BUACHUE MUPA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCJIIOBUEM >KM3HH O0ILIECTBA: 3HAHNE XUMUHU CITYKUT OCHOBOM JJIs1
(opMHUPOBaHNS MUPOBO33PEHHUS YEJIOBEKA, €T0 MPEACTABICHUI O MaTEpPUAIbHOM €MHCTBE MUPA; BAXKHYIO
POJIb UTPAIOT POPMHUPYEMBIE XUMHUEH MPEICTABICHHS O B3aNMOIPEBPAILICHHUSIX SHEPTUH U 00 3BOIOIHUN
BEIIECTB B MIPUPOJIC; COBPEMEHHAs! XUMHUsI HAallpaBJIeHa Ha pelIeHue rII00aIbHBIX MPO0IeM yCTOHYNBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPTETUUECKOM, MUIIIEBOH M KOJIOTHYECKON 0€30IacHOCTH, IPoOIeM
3IpaBOOXPaHEHUSI.

B ycnoBusix Bo3pacTaroniero 3Ha4eHus XMMHUH B )KU3HU OOIIECTBA CYIIIECTBEHHO MOBBICHIIACH POJIb
XUMHUUYECKoro oOpa3zoBaHus. B minane couupanuszanuy OHO SBISETCS OJHUM U3 YCIOBHM (pOpMUpOBaHUS
MHTEJIJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY Y€JI0BEKY XMMUYECKHE 3HaHUSI HEOOXOUMBI JJIs IPUOOpETEeHUs OOIIEKYJIbTYPHOTO
YPOBHS, TIO3BOJISIOLET0 YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO Y4acCTBOBAaTh B MHOT00Opa3HOM
’KM3HU OOIIECTBA, ISl OCO3HAHMSI BAXKHOCTH Pa3yMHOI'0 OTHOILEHUS K CBOEMY 3/J0POBBIO U 370POBBIO
JIpYTHX, K OKpy>Karollel MpupoIHOi cpese, Ui IPaMOTHOIO MOBEACHHUS MTPU UCIIOJIb30BAHUU Pa3IMUHBIX

MaTepralIoB U XUMHUYCCKHUX BCIICCTB B HOBCG}IH@BHOﬁ JKHU3HU.

XuUMHYEeCKoe 00pa3oBaHNE B OCHOBHOM IIIKOJIE SIBJIIETCS 0a30BBIM 110 OTHOIIECHUIO K CUCTEME OOIIETO
XHUMHYECKOT0 00pa3oBaHus. [[09TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEalIM3yeT MPUCYIIUE 00IeMy
XUMHYECKOMY 00pa30BaHHUIO KITFOUEBbIC IEHHOCTH, KOTOPHIE OTPAXKAIOT TOCYAapCTBEHHBIC, OOIIECTBCHHBIC U
VHIMBUIYATbHBIC TOTPEOHOCTH. DTUM ONpPEEIAETCS CYITHOCTh OOIIEH CTpaTernu 00y4YeHNUs, BOCIUTAHUS U
pa3BUTHS 00YUYAIONIMXCS CPEICTBAMH YUEOHOTO MpeaMeTa « XUMHUSD».

N3yuenue npenmera: 1) cnocoO6CTByeT peaan3aiii BO3SMOKHOCTEN AJi CaMOpa3BUTUS U (POPMUPOBAHHUS
KyJbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPAMOTHOCTH; 2) BHOCUT BKJIaJ B (hOpMHUpOBaHHE
MBIIIICHHS U TBOPYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB X CAMOCTOATEILHON yueOHOU
JESTEIbHOCTH, SKCIIEPUMEHTAIIBHBIX M UCCIIEI0BATENbCKUX YMEHHM, HEOOXOUMBIX KaK B MOBCEAHEBHON
KHU3HU, TaK U B IPo(ecCHOHANBbHON 1eATeNbHOCTH; 3) 3HAKOMUT CO CHEU(PUKOI HAYYHOTO MBILIUICHHUS,
3aKJIaJIbIBA€T OCHOBHI IIEIOCTHOTO B3IJISI/Ia HA €IMHCTBO MPUPOIBI U UEIOBEKa, SABIISETCS OTBETCTBEHHBIM



3TarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH MOJIPOCTKOB; 4) CIOCOOCTBYET
(opMHPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM 3HAHUSM, K IPUPOJE, K YETOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHME IIKOJIbHUKOB.

Ha3BanHble HanpaBiieHUs! B 00y4eHUN XMMHUU 00eCTIeunBatOTCs cClieU(UKOI coiepkaHus IpeIMeTa,
KOTODBIH SBIISIETCS MEAarOrMueCcKy aJanTHPOBAHHBIM OTPpaXEHUEM 0a30BOM HAYKH XMMHUU HA ONpeIeIEHHOM
Jrane e€ pa3BUTHS.

Kypc XxuMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIIUMKCS OCHOB HEOPTaHUYECKOM
XMMUHU 1 HEKOTOPBIX TOHATHH U CBeJleHHH 00 OTAETbHBIX 00BEKTaX OPraHNYECKOM XUMHUU.

CrpykTypa conepkanus rnpeamera copMHUpOBaHa Ha OCHOBE CHCTEMHOI'0 TIOX0/1a K €r0 N3Y4EHHUIO.
Copnep:xaHue CKIIaAbIBA€TCS U3 CUCTEMBI IIOHATUH O XMMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATHI
0 XUMHUYeCcKOH peakiuu. O0e TH CUCTEMbI CTPYKTYPHO OPTaHU30BAHBI 10 MIPUHLUITY MOCIEI0BATEIHHOTO
pa3BUTHSA 3HAHWM HA OCHOBE TEOPETUUYECKUX MIPEACTABICHUI Pa3HOI0 YPOBHS: aTOMHO-MOJIEKYJIIPHOTO
Y4E€HHS KaK OCHOBBI BCErO €CTeCTBO3HaHus, ypoBHs [lepnoanueckoro 3akona [I. 1. Menneneesa kak
OCHOBHOTI'O 3aKOHA XMMHUH, YYEHHUS O CTPOCHUH aTOMa U XUMHUECKOM CBS3U, MPEACTABICHUH 00
AIIEKTPOJIUTUYECKON AUCCOLMALMY BEIIECTB B PACTBOPaxX. TeopeTHUeCKue 3HaHUs pacCMAaTPUBAIOTCS Ha
OCHOBE SMIMPUYECKU OJTYYCHHBIX 1 OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MTOCIIEI0BATEIBHO OT OJHOTO
YPOBHSI K IpyTOMY, BBITIOJHSIS (PYHKIIUN OOBSCHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U

BO3MOXKHOCTEH MPAKTUYCCKOro NPpUMCHCHHA U MMOJIYYCHUA N3YUACMbIX BCIICCTB.

Takast oprauzanys cojep>kaHus Kypca CIIOCOOCTBYET NPEICTABICHUIO XMMUYECKONW COCTABIISIONIEH
HAYYHOH KapTHUHBI MHpPa B JIOTHKE €€ CHCTEMHOM MpUpoabl. Tem caMbIM 00ecrednBaeTcsi BO3SMOKHOCTD
¢dopmupoBaHus y 00y4JarOMIUXCs IEHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHHIO U METOAaM MO3HAHUS B
HayKke. Ba)KHO Takyke 3aMETUTh, YTO OCBOCHME COAEPIKAHMS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAHUH U3
paHee U3yUYEHHBIX KypcoB: « OKkpy:xaromuil Mup», «buonorus. 5—7 knaccel» 1 «PU3uKa. 7 KJ1acc.

HEJIX U3YUYEHUSA YYEBHOI'O TIPEJIMETA «XUMUS»

K HanpaBieHnIo nepBOCTENIEHHON 3HAYUMOCTH TIPH peaTu3aii 00pa30BaTeNbHBIX (PYHKINI TpeameTa
«XUMUS» TPAAUINOHHO OTHOCAT (POPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKOHM HAyKH KaK 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOM I€ATEIILHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTyphbl. 3a/1a4a NpeaMeTa COCTOUT B POPMUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUH —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHHM, JOCTYITHBIX 00001IeHn
MHPOBO33PEHUYECKOI0 XapaKTepa, s13bIKa HayKH, 3HAHUN O Hay4YHBIX METO/IaX U3y4YEHHS BELIECTB U
XUMHUYECKHX PEaKIHii, a TaKke B POPMUPOBAHUU U PA3BUTUH YMEHUN U CIIOCOOOB AESITENbHOCTH,
CBS3aHHBIX C IUIAHUPOBAHHEM, HAOJIFOJIEHUEM U NTPOBEICHNEM XUMHUYECKOT0 SKCIIEPUMEHTA, COOIII0IEHUEM

mpaBuiI 6€30MacHOr0 OOpAIIeHHsI C BEIIECTBAMHU B TTOBCETHEBHOMN KU3HMU.

Hapsiny ¢ 5TuM nenu n3ydeHus nmpeaMeTa B porpaMMe yTOYHEHBI M CKOPPEKTHPOBAHBI C YY4ETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOTO 00111ero oopasoanusi. Ceroansi B 00pa3oBaHUM 0C000 3HAYNMOMN
NPU3HAETCS HANIPABJICHHOCTh 00yUYEHHSI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIEKTa 1 001Iel KynbTyphl. OOyueHHe YMEHHUIO YUYUThCS U MPOIOIDKATh CBOE 00pa3oBaHHe
CaMOCTOSITEIIEHO CTAHOBUTCS OJTHOM M3 BYKHEUIIMX (PYHKIUI yIeOHBIX IPEIMETOB.

B cBs13u ¢ 3TUM NpU M3y4YEHHUHU MTpeIMeTa B OCHOBHOM LIKOJIe JOMUHUPYIOIEE 3HaUeHUE TPUOOpPEITH TaKue
LEeJH, KaK:

(hopMHpOBaHHE UHTEIIEKTYaIbHO PA3BUTOM JINYHOCTH, TOTOBOM K CaMO0OOpPa30BaHUIO, COTPYIHUYECTRY,
CaMOCTOSITEILHOMY MPUHATHIO PEHICHUI, CHOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM
KHU3HU;

HaIpaBJICHHOCTb O6y‘IeHI/Iﬂ Ha CUCTEMATHYCCKOC HpI/I06H_[€HI/Ie ydqaluxcs K CaMOCTOSITEILHOMN



MO3HABATEIbHON JEATEIBHOCTH, HAYYHBIM METOaM MO3HAHHMS, (OPMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE
CIIOCOOHOCTEH K XMMUU,

o0ecrieueHne yCI0BUH, CITOCOOCTBYIOIINX MTPUOOPETEHUIO 00YYAFOIIUMICS OTBITa Pa3HOOOPa3HOM
JICSATCIIBHOCTH, MTO3HAHUS M CAMOIIO3HAHMSI, KIIFOUEBBIX HABBIKOB (K/IFOUEBBIX KOMIICTCHIIHH ), HMCIOIIMX
YHHBEPCAJIbHOE 3HAUYCHUE IS PA3JIMYHBIX BUIOB JICATCIILHOCTH;

(dbopMHUpOBaHUE YMEHUI OOBSACHSITH U OLICHUBATD SBJICHUS OKPY’KAIOIIET0 MUPa HA OCHOBAaHMH 3HAHUH U
OTIBITA, TIOJTYYCHHBIX MPH U3YYCHUN XUMHH;

(dbopmupoBaHue Yy 00yUYarOIIUXCS TYMAaHUCTUYCCKUX OTHOIICHUH, MOHUMAaHUSI IEHHOCTH XUMHYECKIX
3HAHW# [T BEIPAOOTKH IKOJIOTUYECKH 1€JIeCO00pa3HOr0 MOBEICHHS B OBITY U TPYIAOBOM JICSTEILHOCTH B
LEJIIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAIOLICH TPUPOTHON CPEJIbI;

pa3BUTHE MOTHUBAIIUH K 00YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIFO ¥ CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOGHHSI O0IICUEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS ¥ HANIPABICHHOCTH

JANbHEUIIET0 00yUeHUS.



COJAEP)KAHUE YYEBHOI'O ITIPE/IMETA

BemecTBo U XUMHYECKAs peakuus

[lepuoanueckuii 3axoH. [lepuoauueckas cucrema xumudeckux nementoB Jl. . MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIUS,
KaJIbIMA U KX COCIMHEHUN B COOTBETCTBUHM C MOJIOKEHHUEM JIEMEHTOB B Ilepuoanyeckoii cucrteMe u
CTPOEHHEM UX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKON CBSI3U. THIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTATUTMYECKOW PEIIETKU U BU/IA XUMUYECKOW CBSI3H.

Knaccudukanmsi 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB (MEXKIyHAPOIHAS U TPUBUATIbHAS).
XHUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHbIM KJIaCCaM HEOPraHWYECKUX COCAMHEHUM,
T€HETUYECKas CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudukanmss XuMHUeCKUX peakIyii Mo pa3aTudHbIM MMPU3HAKaM (TI0 YHUCITY U COCTaBY YYaCTBYIOIIHUX B
pPEeaKIMK BEIIECTB, MO TEIII0BOMY (D (PEeKTy, M0 N3MEHEHHUIO CTEIeHeH OKUCIICHUS XUMUYECKHUX JIIEMEHTOB,
10 0OOPaTUMOCTH, 110 YYACTHIO KaTaIn3aTopa). DK30- M SHIOTEPMHUCCKUE PEAKITUN, TEPMOXUMUYECKHE
YpaBHEHHUS.

[TonsTHE O CKOpOCTH XUMHUYECKOH peakiuu. [TonsTue 06 00paTUMBIX 1 HEOOPATHMBIX XHMHUYECKUX
peakuusx. [IoHsITHE 0 TOMOTE€HHBIX U T€TEPOTreHHBIX peakiusax. [IoHaTHe 0 XUMHUYECKOM PaBHOBECHH.
DaKTOpHI, BIUAIOUIME HA CKOPOCTh XMMUYECKON peaKIMK U MOJIOKEHUE XMMUYECKOTO PAaBHOBECHS.

OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, dJICKTPOHHBIA OaTaHC OKMCIUTEIbHO-BOCCTAHOBUTEIHHOM
peakuuu. CocTaBlIeHHE YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C UCTIOJIb30BAaHUEM METO/1a
AIEKTPOHHOTO OaaHca.

Teopust PAEKTPOTUTUYECKON AUCCOIUALIMK. DJIECKTPOIUTHI U HE- ANEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M TUCCOIMAllMK BEIIECTB C Pa3IMYHBIMU BUIAMU XUMUUYECKOH CBsI3U. CTENEeHb AUCCOIUALINH.
CuibHBIE U CJTa0bIC SJICKTPOJIHUTHI.

Peakuuu noHHoro oOMeHa. Y cnoBus MpOTeKaHUs peakluii HOHHOTO 0OMEHa, MOTHbBIE  COKPaIIEHHBIE
MOHHBIE YpaBHEHUs peakuuidl. CBONCTBA KUCIIOT, OCHOBAHMI U COJIEH B CBETE MPeACTaBICHUI 00
ANEKTPOIUTHYECKOH Arccounanuu. KauecTBeHHbIe peakiiuu Ha MOHBL. [oHsATHE O TUApPOIN3E CONEH.

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMIIEHHE C MOJEIISIMU KPUCTAINIMYECKUX PEIIETOK HEOPTaHUUYECKUX
BEIIECTB — METAJIOB M HEMETaJUIOB (TpaduTa U anmasa), CII0KHBIX BEIIECTB (XJIOPUAa HATPHUS);
UCCJIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEAKIIH OT BO3ACUCTBUS PA3IMUHBIX (PaKTOPOB;
HCCIIEIOBAHUE DIIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, ITPOLECCA TUCCOLMALMNA KUCTIOT, LIEJIOYEN U CONER
(BO3MOYKHO HCITOJIb30BaHNE BUJIEOMATEPHAIIOB); IPOBEICHUE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKU
MPOTEKaHUs PeakInii HOHHOTro oOMeHa (oOpa3oBaHHe OCa/iKa, BhIAECNIEHUE Ta3a, 00pa30BaHUE BOJIbI); OMBITOB,
WLTIOCTPUPYIOMINX TPUMEPBI OKUCITUTEIHFHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEaKIIUU Pa3I0KECHHUS,
COCIIMHEHUS ); paCliO3HAaBaHUE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIIUii HA HOHBI,

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4.
HeMeranasl M MX coeTUHEHUS

OO0m1ast xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTENIEHN OKHCIICHHUS.
Crpoenue u Gpu3nvecKre CBOWCTBA MPOCTHIX BEIIECTB — TaJOTeHOB. XUMUYECKUE CBOWCTBA HA TIPUMEpE
xJiopa (B3aMMOJICHCTBUE C METaJUIaMH, HEMETaJlJIaMu, I1esioyamu). XJ1opoBoaopoA. CosisiHast KUCI0Ta,
XUMUYECKHE CBOMCTBA, IIOJIyYeHUe, IpUMEeHeHue. J[elcTBUE XII0pa U XJIOPOBOIOPOA HA OPraHU3M
4eJloBeKa. BaykHelme XJIOpUIbl M UX HaXO0KICHHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpyribsl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC CTEIICHU

OKHCJICHHA.



CtpoeHue u pu3ndecKue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U cephbl. AJITOTPOMHbBIE MOIUPUKALINN
KHUCTIOpOJIa ¥ cephbl. XUMUYECKHe cBoWCcTBa cepbl. CepoBOIOPOA, CTpOEHUE, PU3NUECKIE U XUMHUECKHE
cBoiicTBa. OKCHIIBI cephl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas KucnoTa, Gu3ndeckue u
XHUMHUYECKHE CBOICTBA (00IIMe KaK MPEICTaBUTENS KlIacca KUCIOT U crienuduyeckue). XuMUIeCKue
peaxiuu, Jexaiiue B OCHOBE MPOMBIIUIEHHOTO coco0a moiydeHus: cepHoit Kuciotsl. [Ipumenenue. Conu
CEPHOM KUCIIOTHI, KAYECTBEHHAs peaklus Ha cynb(aT-uoH. HaxoxaeHue cepsl U €€ COeAMHEHUI B IPUPOJIE.
XUMHYECKOE 3arpsi3HEHUE OKPY KAOIIEH Cpeibl COeTUHEHUSIMU Cephl (KHCIOTHBIE IO/, 3arPs3HEHUE
BO3/yXa U BOJJOEMOB), CIIOCOOBI €T0 MPEOTBPAILICHHS.

OO6mmas xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTETICHU
OKHUCJICHHUS.

A30T, pacipocTpaHeHue B IpUpoie, PU3NIeCKue U XUMUIECKHe CBOMCTBA. KpyroBopoT a3ora B mpupoe.
AMmMuak, ero (pu3nUecKre U XUMUYECKUE CBOMCTBA, TTONyueHue U npumMeHeHne. Coau aMMOHUS, HX
busznyecKre U XUMHUYECKUE CBOKCTBA, MpuMeHeHue. KadecTBeHHast peakilys Ha MOHBl aMMOHHUS. A30THas
KHUCTI0TA, e€ Moy4YeHne, (PU3nIecKrue U XUMUYIECKUE CBOMCTBA (00IIHMe KaK MPECTaBUTENs Kacca KUCIOT U
cneruduieckue). Micronp3oBaHne HUTPATOB U COJICH aMMOHHUS B KaUeCTBE MUHEPAIbHBIX YI0OPECHU.
XUMHUUECKOE 3arps3HEHUE OKPYKAIOIEH cpe/ibl COETUHEHUIMH a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE
BO3/yXa, IIOYBBI U BOJOEMOB).

docdop, ammorponnbie MoguduKkanuu hocdopa, puudeckre U XUMHIECKHe CBOCTBa. OKCHT
docdopa(V) u pochopnas kuciora, Gu3ndeckre 1 XUMHIECKHUE CBOMCTBA, MoNTydeHue. Vcmonp3oBaHue
¢dochaToB B kKauecTBe MUHEPAIBHBIX YI00PEHHN.

OO6mas xapakrepuctuka 31eMeHToB [VA-rpyrisl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC CTEIIEHU
OKHCIICHHS.

VYraepon, aluIoTpoIHEIE MOJU(BHUKAIINH, PACIPOCTPAHEHUE B MIPUPOJIE, (PU3UUECKIE U XUMHUUECKUE
cBoiicTBa. Ancopoums. KpyroBopot yriepona B mpupoje. OKCHIIBI yriiepoaa, uX GU3NICCKUE i XUMHUICCKIEC
CBOICTBa, ICHCTBUE HA KUBBIC OPTraHU3MBI, ITOJIyICHUE U TIPUMEHEHUE. DKOJIIOTUIECKUE TIPOOIIEMBI,
CBs3aHHBIE ¢ OKcuoM yriepoaa(lV); runoresa riio0aIbHOTO MOTEIUICHUS KITMMaTa; ITAPHUKOBBIA A (EKT.
VYronbHas KUCIIOTa U €€ COJH, UX (U3NIECKHe U XUMHUYECKHE CBOICTBA, MOyYeHUE U IPUMEHEHNE.
KauecTBenHas peaknus Ha KapOoHAT-HOHBIL. Mcnonp30BaHue KapOOHATOB B OBITY, MEAUIIMHE,
MPOMBIIIJICHHOCTH U CEJTbCKOM XO35HCTBE.

[TepBoHaUYaBbHBIC MTOHATHS 00 OPraHWMYECKUX BEIIECTBAX KaK O COCIMHEHUAX yriiepoaa (MeTaH, 3TaH,
STHJICH, alleTUIICH, 3TAHOJ, TIUIEPUH, YKCYCHas KucioTa). X coctaB u xumudeckoe crpoenue. [lonsarue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KHUPax, OeNKax, yriaeBoJax — M UX POJIM B )KU3HU YEJIOBEKA.
MatepuraabHOe €IMHCTBO OPTAHWYECKUX H HEOPTAHHUSCKUX COCTUHCHHIM.

Kpemuuii, ero pusudeckre n XUMHYECKHAE CBOMCTBA, MOJTydeHNEe U mpuMeHeHne. CoeTMHCHMSI KPEeMHUS B
npupoe. Obuue npeacrasienus o0 okcuae kpeMHuss(IV) u kpemaueBoit kuciaore. CUIHMKaThI, UX
HCIIOJIb30BaHUE B OBITY, MEAMIIMHE, IPOMBILUIEHHOCTH. BaxkHele cTpouTebHbIe MaTepHalibl: KEpaMuKa,
CTEKJIO, IIEMEHT, 0€TOH, xene300eToH. [IpobieMpl 6€30macHOTO UCTIOJIb30BaHUS CTPOUTEITLHBIX MaTepUAIOB
B [IOBCEIHEBHOM JKU3HU.

XUMHYECKUH IKCIIEPUMEHT: U3yUeHHEe 00pa3IioB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI;
MIPOBEJICHNE KaUeCTBEHHBIX PEAKIINI Ha XJIOPUI-UOHBI U HAOJIOIeHUE PU3HAKOB WX MPOTEKAHMUSI; OMBITHI,
oTpaxaromue (Gu3nueckue 1 XUMUYECKHE CBOMCTBA raJIOTEHOB M UX COSIUHEHHH (BO3MOXKHO HCIIOIb30BaHHE
BHJICOMATEPHAIIOB); 03HAKOMJICHHE ¢ 00pa3IiaMu XJIOPHUIOB (TAJIOTCHUIOB); 03HAKOMJICHHE ¢ 00pa3aMu
cepbl ¥ €€ COeIMHEHUSIMU (BO3MOYXKHO MCIIOJIb30BaHKE BUEOMATEPHUAIIOB); HaOII0IeHHE TIpoLiecca
oOyrnuBaHus caxapa 1o JIeHCTBUEM KOHIICHTPUPOBAHHOM CEpHON KUCIOThI; U3yUYEeHHUE XUMUYECKUX
CBOICTB pa30aBICHHON CEPHOI KUCIOTHI, MPOBEACHUE KaueCTBEHHOW peaku Ha Cylb(aT-uoH u
HaOII0/IeHUe MpU3HaKa €€ MPOTEeKaHus; 03HAKOMJIEHHE ¢ (U3NYECKUMU CBOMCTBaMHU a30Ta, (pocopa u ux



COeMHEHUH (BO3MOKHO UCIOJIb30BaHUE BUICOMATEPUAIIOB), 00pa3liaMu a30THBIX U (ocHOpHBIX
ynoOpeHuit; noiaydeHue, coOupanue, pacrno3HaBaHUe U U3yUeHHE CBOMCTB aMMHUaKa; MPOBEICHHUE
Ka4eCTBEHHBIX PEaKIMii Ha HOH aMMOHUS U (pocdaT-uoH U U3ydeHue MPU3HAKOB UX MPOTEKaHMS,
B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C ME/IbIO (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); U3yYCHHE MOJIeNIeH KPUCTAIUIMYECKUX PEIIETOK anmasa, rpaduTta, QpysuiepeHa;
03HAKOMJIEHHUE C ITPOLIECCOM aCOPOILIUN PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTJIIEM U YCTPOHCTBOM
NPOTHBOra3a; MojyuyeHue, COOMpaHue, paclio3HaBaHUE U U3yUeHHE CBOMCTB YIIIEKUCIIOr0 ra3a; NpoBeieHUe
Ka4eCTBEHHBIX PeaKIMii Ha KapOOHAT- ¥ CWJIMKAT-UOHBI U U3yYEHHE PU3HAKOB UX MPOTEKAHUS;
03HAaKOMJIEHHE C MPOAYKLNEN CHIIMKATHON MPOMBIIUIEHHOCTH; PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEME

«BaxkHenmme HeMeTaUIbl U UX COETUHEHUS).
MeTaJliibl M UX COeAUHEHUS

OO01mas xapakTeprucTHKa XUMUIECKIX AJIIEMEHTOB — METAJUIOB HAa OCHOBAHHUH UX TOJOXKEHUS B
[lepuonnueckoii cucreme xumuueckux snemeHToB J[. . MenneneeBa u ctpoenus aromoB. CTpoeHue
MeTaJlI0B. MeTannuueckasi CBsI3b U METAJUIMUECKAsl KpUCTAJNINYecKas pel€Tka. DJIEKTPOXUMUYECKUH psif
HanpsDKeHUH MeTaioB. OU3HUECKUEe U XMMUYECKHE CBOMCTBA MeTaiuioB. O01e crnocoObl MOTyYeHHs
MeTauioB. [IoHATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Koppo3uu. CriaBsl (CTalb,
YyT'yH, JIOPATIOMHHAN, OpOH32a) U UX IPUMEHEHHE B OBITY M IPOMBIIIICHHOCTH.

[[lenoynbie MeTaiUIbL: TTONIOKEHUE B [lepronnueckoit cuctreme xumuueckux 3yemMeHToB . . Menneneena;
CTPOEHHE UX aTOMOB; HaX0KJIeHUE B npupoje. Pu3nueckre 1 XUMUYECKUE CBOWCTBA (Ha MpUMEpPE HATpUS U
kanusi). OKCHIIbI U TUAPOKCUIBI HATPUS U Kanud. [IpuMeHeHne menouHbIX METAIIOB U UX COEIMHEHUH.

[[lenoyHO3eMENBHBIE METAJUTBI MArHUW U KaJbLHI: TTOJI0)KEHUE B [leproanueckoil CucTeMe XUMUYECKUX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XKICHHUE B ipupojae. Pru3ndecknue 1 XUMUYECKUE
CBOIICTBa MarHus M Kanblivs. Baxkneimume coetuHeHus Kanblysl (OKCUA, TUAPOKCHU, con). KECTKOCTD
BOJIbI M CTIOCOOBI €€ yCTpaHEHHUSI.

AmomunHuit: onoxenue B [lepuonnueckoit cucreme xumudeckux aiemeHToB J. M. Menpeneesa;
CTPOCHHE aTOMa; HaXOXKJeHUE B mpupoe. Pusnueckrne 1 XUMUICCKUE CBOWCTBA AFOMUHIMS. AM(OTEpHBIE
CBOIICTBa OKCHJIA ¥ TUAPOKCUIA ATFOMUHUS.

Keneszo: nmonoxenue B [lepronnueckoit cucreme xumuueckux 3nemMeHToB . . MenneneeBa; crpoeHue
aToMa; Haxox/J1eHue B npupoje. dusnueckue u XuMHYECKUEe CBOMCTBa kene3a. OKCHUIbl, THAPOKCUABI U COJH
xene3a(ll) u xxeneza(Ill), ux cocras, CBOMCTBA U MOTyYCHHE.

XUMUYECKUH KCIIEPUMEHT: O3HAKOMJIEHUE C 00pa3liaMyu METaJJIOB U CILJIaBOB, UX (PU3NYECKUMU
CBOICTBaMH; U3yU€HUE PE3yIbTATOB KOPPO3UN METAJUIOB (BO3MOKHO HUCIIOJIb30BAHUE BUICOMATEPHAIIOB),
0COOEHHOCTEN B3aMMOIEUCTBUS OKCUAA KAJIbLIMS U HATPUS C BOJIOM (BO3ZMOKHO MCIOJIb30BaHUE
BHJICOMATEPHAIIOB); UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI; ITPOIIECCa TOPEHHS JKelle3a B KUCTIOPO/Ie
(BO3MOYKHO KCIT0JIb30BaHKE BUJICOMATEPHUAIIOB); IPU3HAKOB IPOTEKAHUSI KAYECTBEHHBIX PEaKLUi HAa HOHBI
(Maruwmsi, KanbIus, ATFOMUHUSA, IMHKa, xene3a(ll) u xeneza(lll), meau(1l)); Habmonenne u onucanue
MIPOLIECCOB OKpAIIMBAaHMSI IIJIAMEHH HOHAMH HATPHS, KIS U KaJbIHsl (BO3MOXKHO UCIOJIB30BaHUE
BUJICOMATEPHAIIOB); HCCe0BaHnEe aM(pOTEPHBIX CBOMCTB I'MIPOKCH/IA ATIOMUHUS U THAPOKCUAA LINHKA;
pelIeHne SKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelne MeTaibl U UX COEUHEHUSD).

XuMHSA U OKPYKAKIIAsA cpeaa

Hogsie MaTepuansl u TexHosoruu. BemectBa 1 MaTepuasbl B TOBCEIHEBHOM JKU3HH YEIOBEKA. XUMUS U
310poBbe. bezonacHoe UCnoab30BaHUE BEIIECTB U XUMUYECKUX peakuuil B ObITy. [lepBast momors npu
XUMHUYECKHUX 0XKOrax U oTpaBieHHsIX. OCHOBBI 9KOJIOTUYECKOM IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE
OKpYyXaroIiei cpenpl (rpeaenbHas nonycruMmas koneHtpamus semects — [1/1K). Poibs xumuu B pereHnu
HKOJIOTMYECKUX MPOOIIEM.



[TpuponHBIE HCTOYHUKH YTIEBOIOPOOB (YToib, MPUPOIHBIH ra3, HeTh), MPOIYKTHI UX TepepadOTKH, UX
POJIb B OBITY U IPOMBIIUIEHHOCTH.

XUMHUECKUH SKCIIEPUMEHT: U3y4YeHue 00pa3lioB MaTepUalIOB (CTEKIIO, CIUIaBbl METAIIJIOB, IIOJIMMEPHBIE
MaTepHabl).

MesknpeamMeTHbie CBSI3H

Peanu3anus MeXnpeIMeTHBIX CBSI3€H PU M3YYCHUH XUMUH B 9 Ki1acce OCyIIeCTBISIETCS Yepes3
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK U MIOHATHUH, SBIISIOMINXCS CHCTEMHBIMU TSI
OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOT0 MKIA. Peann3amusi MeXnpeAMETHBIX CBSI3ed NPH N3yYSHUN
XMMUH B 9 KJTacce OCYIIECTBISCTCS Yepe3 UCTIONIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHbIX TOHITHH, TaK U
NOHSTHH, SBJSIFOLIMXCSI CACTEMHBIMHU JIJISl OTJCIBHBIX IPEIMETOB €CTECTBCHHO-HAYYHOT'O IUKJIA.

OO1re ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIN3, CUHTE3,
KJIacCU(UKAIYS, TEPHOANIHOCTD, HAOIIOICHHE, SKCIICPUMEHT, MOICTTMPOBAaHKE, U3MEPEHHE, MOJICIb,
SIBJICHHUE, TTAPHUKOBBIN 3((EKT, TEXHOJIOTUS, MATEPUAIIBI.

dusnka: Marepusi, aToM, IIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH]], ©30TOIIbI, PaJNOAKTUBHOCTD,
MOJICKYJIa, HIEKTPUICCKHUI 3apsi/l, IPOBOIHUKH, TOTYPOBOAHUKH, THIICKTPUKHU, (POTOIIEMEHT, BEIIECTBO,
TeJo, 00bEM, arperaTHOe COCTOSHHUE BEIIECTBA, I'a3, paCTBOP, pACTBOPUMOCTh, KPHCTAUIMYECKast PEIIETKa,
CIUIaBbl, (GU3NYECKUE BEIIMYHUHBI, CIMHUIIBI H3MEPEHUsI, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/IH,
Connue.

buonorus: ¢porocunTes, qpixanue, ouocepa, FKoOCUcCTeMa, MUHEPAIbHBIC YA0OPSHHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, ITUTATEIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTTaeMbIe, TOILUINBO,
BOJTHBIC PECYPCBHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

HSyLIeHI/Ie XHMUH B 9 KJ1acce HaIpaBJICHO Ha JOCTHIKCHUC O6yanOHIHMHC$I JIMYHOCTHBIX, MCTAITPEAMCTHBIX

U IIPEIMETHBIX Pe3yJIbTaTOB OCBOEHUS YUEOHOI0 IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOT'O 00I1I€T0 00pa30BaHusl JOCTUTAIOTCS B X0J1€
00y4eHUsI XUMUU B €JUHCTBE YI€OHON M BOCTIUTATEIHFHON JiesATeTbHOCTH OpraHnu3aiii B COOTBETCTBUH C
TPaJAULMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMH U JYyXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMU, IPUHATHIMU
B 00LIECTBE MpaBUIaMH U HOPMaMU IIOBEJIEHHUS U CIIOCOOCTBYIOT MpoIieccaM CaMOIO3HAHMSI, CAMOPA3BUTHS
U COLMAIN3AIUN 00yYaoINXCS.

JIM4HOCTHBIE pe3ybTaThl OTPaKalT CHOPMUPOBAHHOCTh, B TOM YHCJIE B YACTH:

IMaTpuoTHYecKOro BOCIUTAHUS

1) HEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY HacleuIo,
MOHMMAaHUS 3HAYEHUSI XUMUYECKON HayKu B )KM3HU COBPEMEHHOI0 00IIECTBA, CIIOCOOHOCTH BIa/I€Th
JIOCTOBEpHOM MH(pOpMAIUEil 0 IEPEeIOBBIX TOCTHKEHUSAX U OTKPBITUSIX MUPOBOM U OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

I'paxxnanckoro BocnuTaHust

2) npeACTaBICHUS O COIMAIBLHBIX HOPMaX U MPpaBUjIaX MEKJIMYHOCTHBIX OTHOIICHUH B KOJUICKTUBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yueOHO-MCCIIeJ0BATEILCKOM, TBOPUECKOM U
JIPYTHX BUOaX ACSITENbHOCTH; TOTOBHOCTU K Pa3HOOOPa3HON COBMECTHOM EATEIHHOCTH MPHU BHIMOIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCTIEPUMEHTOB, CO3aHUH YY€OHBIX MPOECKTOB,
CTpeMJICHHS K B3aMMONIOHUMAaHHUIO U B3aMMOIIOMOIIIH B MpoI1iecce ITON yueOHOH AeITeTbHOCTH; TOTOBHOCTH
OIICHUBATH CBOE MOBEJCHUE U TOCTYIKU CBOMX TOBAPUIIIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCJEACTBUI MOCTYIIKOB;

IleHHOCTH HAYYHOT 0 TO3HAHUS

3) MUPOBO33pEHYECKUX MTPEACTABICHHUM O BEIIECTBE U XUMHUUYECKOMN peakLii, COOTBETCTBYIOLUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTaBIIAIOLIUX OCHOBY JJIsl IOHUMAaHUs CYIIHOCTH HAy4YHOU
KapTUHBI MUPA; PEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IbI, B3aUMOCBS3AX
YeJI0BEKA C IIPUPOAHOU CPEAOH, O POJIM XUMHUH B II03HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIy4YE€HUE HOBBIX 3HAHUHN 110 XUMHUH, HEOOXOIUMBIX JUIS
00BsICHEHUS HAOIIOTaEMBIX MTPOIIECCOB U SBJICHUIA;

5) no3naBaTenbHON, MHHOPMAIIMOHHON M YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIe HABBIKOB
CaMOCTOSITEIILHOM PabOThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOM, JOCTYIHBIMU TEXHUYECKHUMHU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTUH;

6) uaTepeca K 00y4eHHUIO U TIO3HAHUIO, JTI0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHuIO, MPOEKTHOW U MCCIIEI0BATEIBCKOM IEATEILHOCTH, K OCO3HAHHOMY BBIOOpY

HAIpPaBJIEHHOCTH U YPOBHS 00yUY€HUS B JaJbHEHIIEM;

®opMHUpPOBaHUsI KYJIbTYPbI 310POBbS

7) OCO3HaHUA HCHHOCTH KU3HU, OTBETCTBCHHOT'O OTHOIICHHA K CBOCMY 310POBbI0, YCTAHOBKHU Ha
3JI0pOBBIN 00pa3 KU3HU, OCO3HAHUS MTOCIIEICTBUN U HETIPUATHUS BPEIHBIX IPUBbIYEK (YHIOTPEOICHUS
QJIKOTOJIs, HAPKOTHUKOB, KypEHUS ), HEOOXOIUMOCTH COOIOCHMSI MPaBUII 0€30ITaCHOCTH TPU OOpAIIEHUH C

XUMHUYCECKUMHU BEUIECCTBAMU B 6I)ITy n peaHBHOﬁ KHU3HU,

TpyaoBoro BocnuTaHus
8) uHTepeca K NPaKTUYECKOMY M3YUYEHHIO MPOQeCcCcHil U TpyAa pa3iIuuHOro pojia, yBaKEeHUE K TPYAY U



pe3ysbTaTaM TPYAOBOH JIESTEIBHOCTH, B TOM YHCIIe Ha OCHOBE IIPUMEHEHHS PEIMETHBIX 3HAHUU 110 XUMUH,
OCO3HAHHOTO BBIOOpa MHANBUIYaTbHON TPACKTOPUH MPOAOJDKEHUS] 00pa30BaHus C y4ETOM JIMYHOCTHBIX
MHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIICIIHON
npodeccCHOHaIbHOM ACATEILHOCTH M Pa3BUTUS HEOOXOIMMbIX YMEHUI; TOTOBHOCTh aIallTHPOBATHCS B
npo(hecCHOHATBHOH Cpee;

JIKOJIOTHYeCKOr0 BOCIIUTAHNS

9) 3KOJOrMYECKH 11€7ECO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE KaK UICTOUHUKY KU3HU Ha 3eMiie, OCHOBE €&
CYIIIECTBOBaHMs, TOHUMaHUS [IEHHOCTH 3[J0POBOT0 U O€30M1acHOro 00pasa >KU3HU, OTBETCTBEHHOTO
OTHOILIEHHS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXMUYECKOMY 3/10pPOBbIO, OCO3HAHUS IIEHHOCTH COOIIOACHNUS
npaBui 0€30MacHOr0 MOBEACHUS IPU PabOTE C BEIIECTBAMHU, a TAK)KE B CUTYALUAX, YTPOXKAIOLINX 37J0POBBIO
U KM3HHU JTI0JICH;

10) ctocoOHOCTH MPUMEHSTh 3HAHUSL, TOJy4YaeMble ITPU N3YUYEHUH XUMUH, TS peILICHHs 3a/1a4, CBSI3aHHBIX
C OKPY’KaroIlley PUPOIHON CPEIOH, MOBBIILIEHUS YPOBHS YKOJIOITMYECKOU KYJIBTYPbI, OCO3HAHUS
r7100aJIbHOTO XapaKTepa 3KOJIOrMYeCKUX Mpo0iIeM U MyTel uX pelieHns NOCPEeICTBOM METOI0B XUMUH;

11) 3KOI0rNYECKOr0 MBIIIJIEHUS, YMEHUS PyKOBOJICTBOBATHCS UM B II03HABATEIbHOW, KOMMYHHUKaTUBHON U

COLIMAJIbHOM IIPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeMETHBIX pe3yIbTaTOB BBIJCISAIOT 3HAUUMBIE 17151 POPMHUPOBAHUS MUPOBO33PEHHS
oO1IeHayyHble TOHATHA (3aKOH, TEOpHs, IPUHIIMII, TUTIOTE3a, (PaKT, CHCTEMA, MPOLECC, IKCTIEPUMEHT U Ip.),
KOTOPBIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MTPEIMETaX U MO3BOJISIFOT HA OCHOBE 3HAHHUH U3
ATHUX MPeIMETOB (HOPMUPOBATH MPEICTABICHHUE O LIEJIOCTHON HAyYHON KapTHHE MUPA, U YHHUBEpPCAIbHBIC
yueOHble NeiicTBUs (TI03HaBaTEIbHbIE, KOMMYHUKATHBHBIE, PETYIISITUBHBIE ), KOTOPbIE 00ECTICYNBAIOT
(opMHpOBaHKE TOTOBHOCTU K CAMOCTOSITEIbBHOMY IUIAHUPOBAHUIO M OCYLLECTBICHUIO Y4eOHOM
JEATCIIBHOCTH.

MeTtanpenmeTHble pe3ybTaThl OCBOEHUS 00pa30BaTEIbHON MPOrPaMMBbI 110 XUMUU OTPAXKAIOT OBJIa/IEHNE

YHHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[GI\/'ICTBI/ISIMI/I, B TOM 4YHUCJIC:

Ba3zoBbIMHM 1orMYecKMMH A€l CTBUSIMU

1) yMeHHEM HCII0JIb30BATh NPUEMBI JIOTHYECKOTO MBIIIEHUS! IPU OCBOCHUU 3HAHUMN: PACKPHIBATH CMBICI
XUMHUYECKHX NOHATUHN (BBIIEISTh UX XapaKTEpHbIE IPU3HAKH, YCTAHABIMBATh B3AUMOCBSA3b C JPYTUMHU
MOHSTHUSIMH ), UCTIOJIb30BaTh MOHATHUS AJIs1 OOBSICHEHUS OTAENbHBIX (PaKTOB U SIBJICHUI; BHIOMPATh OCHOBAHUS
Y KPUTEPUU JJIs KiacCU(PUKAIIMN XUMUYECKIX BELIECTB U XUMUUECKHUX PEAKIIHii; yCTaHABIUBATH IPUUNHHO-
CJIEJICTBEHHBIE CBSA3M MEKIY 00BEKTaMU U3YUEHHUS; CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIE,
JIeAYKTHUBHBIE, 110 aHAJIOTUN); J1eJaTh BHIBOJIBI U 3aKIIOUECHHUS;

2) yMeHHEM MPUMEHSTH B Mpoliecce MO3HAHUS MOHATHUS (MPEeAMETHbBIE U METalpeIMETHbBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3YEMbIE B XUMHH, TPEO0OPa30BbIBAThH IIUPOKO IPUMEHSIEMbIE B
XUMHUH MOJIENIbHBIE MPEACTABICHUS — XUMUYECKHUI 3HaK (CUMBOJI dJIeMEHTa), XUMHUYecKas GopMyia u
ypaBHEHHE XUMHUYECKON peaklMi — MPH PEIIeHNH y4eOHO-TI03HaBaTeNbHbIX 337a4; ¢ yUETOM STHX
MOJIETIbHBIX MPEACTABICHUH BBISIBIATD U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU N3YYaeMbIX 0ObEKTOB
— XMMHUYECKHX BEUIECTB U XUMHUUECKHUX PEaKIIHii; BBISBISATH OOIINE 3aKOHOMEPHOCTH, IPUUUHHO-
CJIEICTBEHHBIE CBSI3HM U MPOTUBOPEUUS B U3yUaEeMbIX MPOLECCAX U SBICHUAX; NpeyIaraTb KpUTEPUN ISt
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH U MIPOTUBOPEUUIT; CAMOCTOSITENIEHO BHIOMPATH CIIOCO0 pelieHus: yueOHon
3aa4M (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOUpATh Hanboee MOAXOASIMNN ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbpIMHU HcCI€I0BATEIHLCKUMHA AeHCTBUAMH



3) yMeHHEM UCIIOJIb30BATh MOCTABICHHBIC BOMPOCH B KAYECTBE HHCTPYMEHTA ITO3HAHMS, & TAKXKE B
Ka4eCTBE OCHOBBHI /Il POPMHUPOBAHUS THITOTE3HI IO POBEPKE MPABUIIEHOCTH BBICKA3bIBAEMBIX CYXKIICHHH;

4) mproOpeTeHne OMbITa MO TUNIAHUPOBAHHIO, OPTaHU3AIMH U ITPOBEICHUIO YYCHUYECKUX IKCIIEPUMEHTOB:
yMeHHe HaOIoaaTh 3a X0JJ0M MpoIiecca, CaMOCTOSTEIEHO IPOTHO3UPOBATH €TI0 Pe3yIbTaT, (HOpMyInpoOBaTh
0000IIeHN S ¥ BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO OIIbITA, UCCIIEIOBAHMS, COCTABISTh OTYET O
IpojieJaHHOoM padore;

Pa6oToii ¢ ungopmanueit

5) yMeHueM BbIOUpaTh, aHATH3UPOBATH U HHTEPIPETUPOBATH HH(OPMAIIMIO PA3IMUHBIX BUIOB U (hOpM
MPEACTABICHUS, OTYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB (HAYyYHO-TIOMYJIsIpHAs JINTEPATypa XUMUYECKOTO
CoJIepKaHus, CIIPaBOYHbBIE TOCOOUS, pecypchl IHTepHETa); KpUTUIECKH OIEHUBATH MPOTHBOPEYUBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

6) yMEHHEM MIPUMEHSITh Pa3IMYHbIE METOBI M 3aIPOCHI IIPH MOUCKE M 0TOOpe uHpopMamu u
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JIJISI BBITOJIHEHUST yUSOHBIX U MMO3HABATENBHBIX 33/1a4 OIpe-
JENEHHOTO THITA; MPUOOPETEHUE OIBITa B 00JIACTH MCIIOIH30BaHMS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, OBNIaJIEHUE KYIbTYpPOIl aKTUBHOT'O UCTIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITEIIEHO BBIOUPATH ONTUMAIBHYIO (OpPMY MpeIcTaBICHIS HHPOPMAIINH U WLTIOCTPUPOBATH
pelraeMble 3a/1a9u HECIOKHBIMY CXEMaMHU, TuarpaMmMamMu, IpyruMu popmMamu rpaguku 1 ux
KOMOHHAITUSIMU;

7) yMEHHEM HCIOJIb30BaTh U aHAJIM3UPOBATH B MPOIIECcCe YUCOHON U HCCIIEA0BATEIHCKOM e TEIIEHOCTH
WH(GOPMAIIHIO O BIUSHUU TPOMBIIIICHHOCTH, CETHCKOTO X03SHCTBA ¥ TPAHCTIOPTA HAa COCTOSTHUE

OKPYXaroIIeH TPUPOIHON CPEIbL;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /IeHCTBUSIMH

8) ymeHneM 3a7aBaTh BOIPOCHI (B X0J1€ IUAJIOTA U/HITN TUCKYCCHH) IO CYIIECTBY 00CYKIaeMON TEMBI,
(bopMyIHpPOBATH CBOU MPEIOKEHHISI OTHOCHTEIBHO BBITIOJTHEHUS TPETIOKEHHOH 3a/1a4H;

9) nmpuoOpeTeHre OMbITa MPE3CHTAIIMH PE3YIHTATOB BHITIOIHEHUS XUMHUUECKOTO IKCIIEPUMEHTA
(J1abopaTOpHOTO OIbITA, TA0OPATOPHOU PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

10) 3auHTEpEeCcOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMM IT03HABATEIbHON U HCCIIEA0BATEIbCKOM
JEeSITeTTLHOCTH TIPH PEIICHUN BOSHUKAIOIINX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (00cykaeHns, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JACHCTBUH,

orpeziesieHue KPUTEPUEB IO OLICHKE KaueCTBA BBIIIOJHEHHON pabOTHI U JIp.);

YHuBepcaabHBIMHU PeryJassTHBHBIMH JeHCTBUSIMU

11) ymeHuEM caMOCTOSITEIBHO OTIPENIETISATh 1IETH ACSITEIIbHOCTH, TUTAHUPOBATh, OCYIIIECTBIIATH,
KOHTPOJIUPOBATH U TIPH HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JIESITEILHOCTh, BEIOMpPATh Hanuboee
s dexTuBHBIC CITOCOOBI peleHrs YIeOHBIX B MMO3HABATEIBHBIX 33J1a4, CAMOCTOSATEILHO COCTABIIATh WU
KOPPEKTUPOBATh MPEJIOKEHHBIN aJITOPUTM JICMCTBUM MPU BHINOJHEHUH 3aJaHUM ¢ YYETOM MOITYUYCHHUS
HOBBIX 3HaHUI 00 U3yyaeMbIX 00BbEKTaX — BELIECTBAX U PEAKIUAIX; OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3yJibTaTta 3asBJICHHON 1eNH;

12) yMeHueM UCToIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIpe/iaracMble B yCIOBUH 3a/1aHUN.

IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeMeTHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTEIBHOIO COIEP)KaHUs, YCTAHOBICHHOTO JaHHOMN
pUMepHOM paboueil MporpaMMoH, BBIJECISIOT: OCBOCHHbIE O0YUYaIOIUMUCS HAy4YHbIC 3HAHUS, YMEHUS U
crocoObl AeMCTBUIA, crielUpUIEecKHe sl MPEAMETHOM 001acTu « XUMHUSA», BUBI 1€ATEIHHOCTH 1O
MOJTyYEHHUIO0 HOBOT'O 3HAHMSI, €0 HHTEPIIPETAllUU, TIPE0OPA30BAHUIO U IPUMEHEHHIO B PA3IMUHBIX YUEOHBIX U
HOBBIX CUTYyaIUsIX.



[IpenmeTHbIe pe3yabTaThl IPEACTABICHBI OTPAXKAIOT CHOPMUPOBAHHOCTD y 00YUAIOIIMXCS CIIeTyIOIINX
YMEHUM:

1) packpvieams cmblci OCHOBHBIX XUMUYECKUX MOHITHI: XUMUYECKHH 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHUOH, POCTOE BEIIECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTbD, CTEIIEHb
OKHUCJICHUS, XUMHYECKasl PEaKIusi, XUMUIecKas CBsI3b, TETIOBOU 3(h(PEeKT peakiinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOP; NMEKTPOIUTHI, HEDNEKTPOIUTHI, DEKTPOTUTHUECKAS TUCCOLUAIUS, peaKIIM HOHHOTO 0OMeHa,
KaTajan3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIE U HEOOpATHUMbIE PEAKIIHH, OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBIIEHUE, aJNIOTPOIIHS,
amM(pOTEepHOCTh, XUMHUYECKas CBSA3b (KOBAJICHTHASI, MIOHHASI, METAJUTUYECKAas ), KpUCTAIIINYECKas pEHIéTKa,
KOPPO3Hs METAJNIOB, CIUIaBbl; CKOPOCTh XUMUYECKON pEeaKIU, TPEeAEIbHO JA0MYyCTUMAsE KOHLICHTPALUs
(ITAK) BemecTBa;

2) uanrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUH (CM. M. 1) ¥ MPUMEHSITh 3T MOHATUS
P OMHMCAHUY BEIIECTB U UX MPEBPAIICHUI;

3) ucnonvb3zoamb XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (POPMYJI BEIIECTB M YPaBHEHHH XUMUYECKIX
peakuuii;

4) onpedensams BAIEHTHOCTb U CTENEHb OKUCICHUS XUMHUYECKUX AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO
COCTaBa; MPUHAICKHOCTH BEUIECTB K ONPENEIEHHOMY KJIACCy COCIMHEHUH 1Mo GpopMyiaM; BUI XUMUYECKOH
CBsI3U (KOBaJIEHTHAs, MOHHAS, METAJUTMYECKAs) B HEOPTAHUUECKUX COSTMHEHUAX; 3aps]l MOHA TI0O XUMUYECKON
dbopmyIie; XxapakTep cpeibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUH, TUI KPUCTAIITUYECKOMN
PELIETKU KOHKPETHOIO BEIIECTBA;

5) packpuvisams cmeicn llepuoguyeckoro 3axona J[. . MenaeneeBa u 1eMOHCTPUPOBATH €r0 TOHUMAaHUE:!
OMHUCHIBATh U XapaKTepu3oBaTh TabMuuHyto hopmy [leproandeckoit cHCTEMbI XUMHUYECKUX DJIEMEHTOB:
pa3nuyaTh NOHATHS «TJaBHAs moarpymnma (A-rpymnmna)» u «rmodounas noarpynna (b-rpymnma)y», Mansie u
00JIbIlIE IEPUO/Ibl; COOTHOCUTH 0003HAUEHHUSI, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabIHIle, C YNCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHMSI aTOMOB XMMHUECKHX 3JIEMEHTOB (COCTaB U 3apsj sijipa, 0011ee Ynucio
AJIEKTPOHOB U PacIpeiesIeHue UX 10 JICKTPOHHBIM CJI0sIM); OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB AJIEMEHTOB M MX COSAMHEHUN B TIpeiesiax MaJIbIX TIEPUOJIOB U TJIABHBIX IMOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

6) kraccuguyuposames XUMUYECKUE DJIEMEHTHI; HEOPraHMUECKHUE BEUIECTBAa; XUMUYECKHE peakluu (1o
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIMH BELECTB, 110 TEIIOBOMY 3P EKTy, 10 U3MEHEHHIO CTETIeHEN
OKHCJICHUS XUMHUYECKHUX 3JIEMEHTOB);

7) xapaxmepuzosams (OMUCHIBATH) OOIIHME U CTICIIM(PUICCKAE XUMUIECKHAE CBOMCTBA MPOCTHIX M CIOKHBIX
BELIECTB, MOATBEPXKAas ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIU;

8) cocmasnams ypaBHEHUS NEKTPOIUTUUECKON JUCCOLUAIUN KUCIIOT, IEJI0YEH U COJeil; MOTHbIE U
COKpalEHHbIE YpPAaBHEHUS PEaKIMil HOHHOTO 0OMEHa; ypaBHEHHUS PeaKIuil, MOATBEPKAAIOIINX
CYILIECTBOBaHHE T€HETHUECKOMN CBSI3U MEXy BEIIECTBAMU PAa3IMUHBIX KJIACCOB;

9) packpvieams cyuyHocms OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIMiA MOCPECTBOM COCTABIICHUS
AIIEKTPOHHOTO OaslaHCca 3TUX PeaKlnid;

10) npoenosuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX;

11) vruucnssms OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MAcCChI BEILIECTB; MAaCCOBYIO JIOJTIO
XHUMHUYECKOT0 3JIeMEHTa 1o (opMyJie COeTMHEHUS; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOAUTH
pacuéThl M0 YpaBHEHUIO XUMUYECKOM peakinu;

12) credosams nipaBuiaM MOJIB30BAHUS XUMUYECKOM MOCYI0M U 1a00paTOPHBIM 000PYIOBAHHEM, a TAKXKE
mpaBuiiaM o0OpalleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHE 10 BBIIOJHEHUIO TaO0PAaTOPHBIX



XMMHUYECKHUX OMBITOB IO MMOJYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AaMMMAKa U YIJIEKUCIIOTO ra3a);

13) npoeooums peakuuu, NOATBEPKJAIOIINE KAaUECTBEHHbIM COCTAaB Pa3IMUHBIX BEILIECTB: paclo3HaBaTh
OTBITHBIM ITyTEM XJIOPHJI-, OPOMU[I-, MO I-, KapOoHAT-, pocdat-, cuauKat-, cynbdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHUS M HOHBI U3Y4YEHHBIX METAJJIOB, IPUCYTCTBYIOLIUE B BOJHBIX paCTBOPaxX HEOPraHUYECKUX
BELIECTB;

14) npumensams OCHOBHBIE OIIEPALIUN MBICIUTEIBHON AEATEIBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eH1Ee, CUCTEMATU3ALIIO, BBISIBICHUE IPUUMHHO-CIIEICTBEHHBIX CBSA3EH — JUISl H3YUYEHUS CBOMCTB
BEIIECTB M XUMMUYECKUX PEAKLUI; €CTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUS — HAOJI0/ICHHE, U3MEpEHHE,

MOJICJIMPOBAHHE, IKCIIEPUMEHT (peasibHbI M MBICIICHHBIH).



TEMATHUYECKOE INTAHUPOBAHUE

Ne | HaumeHoBaHHe pa3iesioB H TeM KoumuecTBo yacoB Jara Buasl gesiTeJbHOCTH Buasl, popmbl DJIeKTPOHHbIE
n/n | IporpaMmsI H3y4YeHHsI KOHTPOJIs (undpoBsbie)
BCEr0 | KOHTPOJIbHBIE | MPAKTHYECKHE o6pazoBaTebHbIE
padoTsI padoTsI pecypcst
Paznen 1. BemecTBo u XUMHYeCKHe PeaKIHH
1.1. | HoBTOpenue u yriayoaenne 3HAHMIT 5 1 0 01.09.2022 | BricTpauBath pa3BEépHYThIC MICEMEHHBIE U YCTHBIE OTBETHI C ONOPOi Ha TectupoBanue; POII
OCHOBHBIX pa3/e/10B Kypca 8 kjacca 06.09.2022 | nrpopManuio U3 ydyeOHUKA U CIPABOYHBIX MaTepHAIOB, TPAMOTHO UCIIOJIb30BaTh
M3y4YCHHBIH NOHSATUIHBIN annapaT Kypca XUMHUH.;
1.2. | OcHOBHbIE 3aKOHOMEPHOCTH XUMHYeCKUX | 4 0 0 08.09.2022 | IIporno3upoBaTh BO3MOKHOCTH MTPOTEKaHUSI XUMHUECKUX MPEBPAICHHUN B ITuceMenHbIit (bunbM-OHNAIH
peaxkumii 21.09.2022 | pa3nuyHBIX YCIOBHUSX.; KOHTPOJIb;
1.3. | DilekTpoMTHYECKAS AHCCOLMALIMS. 8 0 2 20.10.2022 | CocTaBisTh ypaBHEHUS AUCCOLMALIUM KUCIIOT, LIEI04ei U coJlel, MOoJIHbIE U IucsMeHHBII 51 Knace
XuMHYeCcKHe peaKUH B PacTBOpax 09.11.2022 | cokpaml€HHbIE HOHHbIC YPAaBHEHHS XMMUYECKHUX PEaKlnii HOHHOro oOMeHa. ; KOHTPOJIb;
HNroro no pasneny 17
Pa3nen 2. HemeTa/libl M HX COeIHHEHUS
2.1. | Ob0mas xapaKTepHCTHKA XHMHYECKHX 4 0 1 13.12.2022 | BeicTpauBath pa3BEpHYThIC MICEMEHHBIC U YCTHBIC OTBETHI C OMOPOi Ha 3aver; PoOII
3nemenToB VIIA-rpynmnel. I'asorenst 21.12.2022 | uapopmanmio u3 yueOHHKA M CIPABOYHBIX MAaTEPHAIIOB, PAMOTHO UCIIOJIB30BATh
W3y4YCHHBIN NOHATUHHBIN anmapaT Kypca XUMHUH.;
2.2. | Obmas xapaKTepucTHKA XUMHUYECKHX 5 0 1 30.11.2022 | Ompenensath HaTM4YKE CYJIb(AT-HOHOB B PacTBOpE.; TectupoBanue; 51 Kimace
3j1eMeHTOB VIA-rpymnsl. Cepa u eé
coeJMHEeHUs
2.3. | Odmas xapaKTepHCTHKA XHMHYECKHX 7 0 0 07.12.2022 | Onpenensth HOHbI aMMOHHS M (pochaT-nOHBI B PaCTBOPE.; YcrHblii onpoc; (buibM -oHaitH
371eMeHToB VA-rpynmnsl. A3oT, pocdop u
HX COeIMHEeHHsI
2.4. [ O0mas XapaKTepuCTUKA XUMHYECKHX 8 1 1 28.12.2022 | OnpenensaTs KapOOHAT- H CHIMKAT-HOHEI B PACTBOPE. ; 3auer; 9IIEKTPOHHAs
3j1eMeHTOB IVA-rpynnsl. MPE3EHTalUsS
Yriepoa M KpeMHHH ¥ HX COEMHEHHsI
Hroro no pazaeny 24
Pa3znen 3. MeTajlibl M X COEIMHEHMSI
3.1. | Ofmue cBOMCTBA METALIIOB 4 0 1 21.02.2023 | XapakTepu30BaTh CTPOSHUE METAILIOB, 00LIME (HU3NUECKUE U XUMHYECKHE CaMoolLIeHKa ¢ ayanohuiIbM
CBOICTBA METAJLIOB.; UCIOJIB30BAHHEM
«O1EeHOYHOr0
JIMCTay;
3.2. | BaxHelimme MeTa/LJIbl H HX COeTHHEHUS 16 1 1 24.03.2023 | OOBsACHATH 0OLINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3J1€MEHTOB-MeTa/lIoB | IInchMeHHSBII 9JIEKTPOHHAS
B IPYIIAaX U UX COCAUHCHUH ¢ y4ETOM CTPOCHHS UX aTOMOB.; KOHTPOJIB; TIpe3eHTaLHs
Hroro no pasneny: 20

Paznen 4. Xumus u okpy:kaomas cpeaa




4.1. | BemecTBa 0 MaTepHAJIbl B *KH3HH 3 04.05.2022 | XapakTepu30BaTh poJib XMMUH B PA3INUHBIX chepax AesSTENIbHOCTH JTIOALH, YcTHblii onpoc; POII
ye0BeKa 20.05.2022 | ocHOBHBIE BEIIECTBA U MAaTE€PHUAIIbI, IPHMEHSIEMbIE B )KU3HU COBPEMEHHOTO
JeJloBeKa. ;
Hroro no paszneny: 3
PesepBHoe Bpemst 4
OBILEE KOJIMYECTBO YACOB I10 68

IMTPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus. 9 kinace/I'abpuensu O.C., Octpoymos WU.T'., Cnaakos C.A., AkironepHoe o0miectBo «M3aaTenbcTBo
«IIpocBemenue»;

BBenure cBoii BapuaHT: YueOHbIe TOCOOMS HA TEYaTHON OCHOBE

B niporiecce 00ydeHNsI XUMUH HCITONB3YIOTCS CIIEIYONIUE TAOIUIIBI TIOCTOSHHOTO SKCTIOHUPOBAHUS:
«Ilepuognyeckas cucrema xumuuecknx anemeHToB .M. Menneneeray, « Tabnuira pacTBOPUMOCTH KUCIIOT,
OCHOBAHUH U COJIEN», « DIIEKTPOXUMUYECKHAN P HAPSLDKEHUN MeTaIIoBY», « KpyroBopoT BelecTs B
PUPOJIE» U JIP.

J1st opranu3anuu caMoCTOSITENbHOM paboThl 00YyYaIOIIKUXCS HA YPOKaxX MCIOIb3YIOT pa3HOOOpa3HbIe
TUAAKTUYECKHE MaTepUasbl: TETPaau Ha MeYaTHONW OCHOBE WM OTJIENIbHbIE padOUYue JIMCThl — UHCTPYKLUH,
KapTOYKHU C 3aJJaHUSIMH Pa3HOM CTENEeHU TPYAHOCTH JUIsl U3y4eHUsl HO—BOTO0 MaTepHala, CaMOIPOBEPKU U
KOHTPOJISI 3HAHUH ydalTuXcs.

Jns oGecrieuennst 6€30MacHOTO TPY/la B KAOMHETe XUMUU UMEETCSI:

* IPOTHUBOMNOKAPHBI HHBEHTAPb

* alTEYKy ¢ HAOOPOM MEAMKAMEHTOB U MEPEBI30UHBIX CPEJICTB;

* HHCTPYKIIHIO 10 MpaBuiaM 0e30MacHOCTH TpyAa sl 00yUaronnxcs

* )KypHaJI pETUCTpalMK HHCTPYKTa)ka 1Mo IpaBuiiaM 0e30MacHOCTH TPY/a.

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[Toypounsie pa3zpadotku no xumuu kK yueOnuky O.C. I'abpuensna, Octpoymona O.C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

TecTbl. YueOHO-M

Menauapecypchi:

. Enunble o6pa3zoBaTenbHbIe pecypcbl ¢ caiita www. school-coolection.edu.ru

. (enMHOM KOMJIEKIIUU 00pa30BaTEIbHBIX PECYPCOB)

. CD «Heoprannueckast XMUMHUs», U3JATEIBCTBO « Y UUTEIIb)

. CD «Opranunueckasi XuMus», U34aTeIbCTBO « Y YUTEIIb

. CD «O61mas XuMus», U34aTeNbCTBO « Y YUTEIb

. CD «XuMus 371€MEHTOBY, U3/1aTENILCTBO « Y YUTEIb)

. Xumus. [Ipoceemienne «Heoprannueckast Xumusi»,. 8 kiacc. (Ha 2-X AUCKax)

. Xumus (8-11 xnacc). Bupryansnas nadopatopust (yueOHOE 3JIEKTPOHHOE H3/1aHUE)

O© 00 3 N L W N —

. CD «Xumus 8-11 kiacc», bubanoreka 371€KTPOHHBIX HAMIISIHBIX TOCOOUH.

10. CD Camoyuutens «Xumust 111 Becex» (8-11 kiacc)

11. CD «Xumus B mkosie. MUHepanbHbI€ BEMIECTBA», JIEKTPOHHBIE TECTHI.

12. CD «Xumus 8 kiaccy, aeKTpoHHoe yueOHoe uznanue Jpoda, mynbrumenuitHoe npunoxxenue k Y MK
«Xumus 8 Knace»

13. CD «Tpenaxkep 1o XUMHUHU, TECTHI JUJIsl MOATOTOBKH K 3K3aMEHaM», 2 IIT.

eToauaeckoe nocooue. ABT. ['abpuensa O.C.



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYAOBAHUE

1. ABtopckas nporpamma O.C.I"abpuensna, coorBerctByromas denepanpsHomy ['ocygapcTBeHHOMY
00pa3zoBaTeIbHOMY CTaHAAPTY OCHOBHOT'O OOIIET0 00pa30BaHUs U JOMyIIeHHass MUHUCTEPCTBOM
oOpa3oBanus u Hayku Poccuiickoit @enepanuu (O.C.I'abpuensn [Iporpamma kypea xumun 1uist 8-9 kiaccos
obmeoopazoBaTenbHbIX yupexaennii / O.C.I'abpuensia. — M.: I[TPocsemenne 2020r.).

2. T'abpuensn, O.C. Xumus. 8 kinacc: yued. st oomeodpa3zoBarensHbix yupexaenuit /O.C. ['abpuensin.-2-¢
u3a. crepeorun.- M.: [TPocsenienue, 2021-286 c.

3. lN'abpuensu, O.C. Xumus. 9 knacc: yaeonuk /O.C. ["abpuensH, -M.: dpoda, 2020.-158 c.

4. I'abpuensn, O. C. HactonpHas kaura yuurens. Xumus. 9 k j1.: metonuueckoe nocodue / O. C. 'abpuensH,
N. T. Octpoymos.- M.: JIpoda, 2020

5. Tl'abpuensu, O. C. Xumus. 9 kiacc.: KOHTPOJIbHBIE B MPOBEepoUHbIe paboThl K yueOHuKky O. C. ['abpuensna
«Xumus. 9 / O. C. TI'abpuensn, I1. H. bepeskun, A. A. Ymakosa u np. — M.: JIpoda, 2020r.

6. M'abpuensn, O. C. MU3yyaem xumuto B 9 ki1.: qupaktudeckue marepuansl / O. C. ['abpuensn, 1. T
OctpoymoB.- M.: bk mmtoc, 2021r.

7. I'abpuensu, O. C. Pabouas terpaas. 9 k 1. K yueOnuky O. C. I'abpuensna «Xumus. 9»/ O. C. 'abpuenss,
A. B. Amykosa. - M.: Jlpoda, 2021r.

8. IN'abpuensn, O. C. Xumus B TecTax, 3anavax, ynpaxuenusx. 8— 9 k. / O. C. I'abpuensn, H. I1.
BockobGoitnukoBa.-M.: [Ipoda, 2021r.

OBOPYJIOBAHME J1JIsI TIPOBEJIEHUS JIABOPATOPHBIX, MIPAKTHUYECKHX PABOT,
JEMOHCTPALIMI

Jlis o0yueHHs yyaluxcst OCHOBHOM IIKOJIBI B COOTBETCTBUU C Tpe—0oBaHusAMHU DenepanbHOro
roCyJJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTa HEO0X0AMMa pealin3alus e TeIbHOCTHOIO MOAX0/a.
JlesTenbHOCTHBIN OIX0A Tpe—0yeT MOCTOSIHHOW OIMOpHI Ipoliecca 00yYeHHUs XMMUU Ha JIeMOHCTpa-
IIUOHHBIN SKCIIEPUMEHT, MPAKTUYECKUE 3aHATHUS U J1a00paTOPHBIE ONBITHI, BHIIOIHIEMbIEC YUAIIIUMHUCH.
Kabuner XumMun oCHalIEH KOMIUIEKTOM AEMOHCTPALIMOHHOTO U J1a00paTopHOro 000py10BaHUs IO XUMUHU
JUIsL OCHOBHOM IIKOJIBL. B KaOMHeTe XUMHM OCYIIECTBIIAIOTCS KaK ypouHasi, TaKk ¥ BHEypouHast (popMbI
y4eOHO-BOCIUTATEIBHOM eI TeIbHOCTH ¢ yyanmmucsa. OcHarieHre B 00JbIIel 4acTH COOTBETCTBYET
[Tepeunio ob6opynoBaHus KaOMHETAa XUMHUH U BKJIIOYAST pa3IMYHbIC TUIIBI CPEACTB 00yueHus. bonburyio
4acTh 000PYAOBAaHUS COCTABISIOT YUeOHO-TIPAaKTHUECKOE U ydeOHO-1abopaTopHoe 000pyI0BaHKE, B TOM
qHcie KOMIUIEKT HaTypalbHBIX 00BEKTOB, MOJIEIH, IPUOOPHI K MHCTPYMEHTHI JJIS IPOBEICHUS
JEMOHCTpAIM U MPaKTHUECKUX 3aHATHH, JeMOHCTPAIIMOHHbIE TaOIUIIBI, BUJIEO, MEJIMa OCHAIIICHHE.

B KOMIIeKT TeXHUYECKUX M UH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX CPEICTB O0YUYECHHS BXOAT: anmnapaTypa
JUISL 3aITUCEH U BOCIIPOM3BEACHUS ayHO- U BUACOMH(DOPMAIINK, KOMIBIOTEP, MyJIbTUMEINA TPOEKTOP, TOCKA
C MHTEPaKTUBHOU ITPUCTABKOM, KOJUIEKLIUS MEIUA-PECYPCOB, BBIXO B IHTEpHET.

Hcnonbs3oBaHue 3JEKTPOHHBIX CPEJICTB O0YUEHHUS MTO3BOJISIOT!

* aKTUBU3HUPOBATH JIEATEILHOCTh O0YYAIOIIUXCS, TTOTydaTh 00Jiee BHICOKHE KaUeCTBEHHBIE PE3yIbTaThl
00yueHus;

* npu noarotoske Kk EI'D obecrneunBaTh CaMOCTOSITEILHOCTD B OBJIAJIEHUU COAEPKAHUEM Kypca.

* popmupoBats KT - KOMIIETEHTHOCTH, CIIOCOOCTBYIOIIYIO YCIEIIHOCTU B yU€OHO! e TEIbHOCTH;

* popmupoBats YV /;

HarypanbHbie 00BeKTHI
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