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INOACHUTEJIBHASA 3AIINCKA

Paboyas nmporpamMma mo XumMuu 111 00ydaromuxcs 8§ KJIaCCOB COCTaBJIeHa Ha OCHOBE TpeOoBaHui K
pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM MpOorpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus,
npecTaBieHHbIX B DefepaibHOM TOCy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOILEro
o0pa3oBaHus, ¢ yUETOM pacHpeeI€HHBIX MO KJlaccaM MpoBepsieMbIX TPEOOBaHUM K pe3yIbTaTaM OCBOCHHUS
OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOLIET0 0Opa30BaHUS U JIEMEHTOB COACpPKaHMUS,
MIPEJICTAaBICHHBIX B Y HUBEPCAIbHOM KOJIM(UKATOPE [0 XUMUH, a Takxke Ha ocHoBe [IpumepHoit mporpammbl
BOCIHUTAHUS 00YyYarOIIMUXCS MPU MOTYyUYEHUU OCHOBHOTO 00111ero oopa3oBanus u ¢ yuértom Konuenuu
npenoAaBaHus y4eOHOTO npeameTa « XuMus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit
denepanyu, peaqu3yonMX OCHOBHbIE 001eo0pa3zoBaTenbHble nporpamMmmsl (yTB. Pemennem Komneruu
Munrnpocenienust Poccuu, mporokos ot 03.12.2019 N T1K-48H).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

Bxan yuebHoro mpenmMera « XMMUs» B TOCTHKEHHUE 1IeJiell OCHOBHOTO 00111ero 00pa3oBaHusi 00yCIOBICH
BO MHOT'OM 3HaY€HHEM XUMUYECKON HAYKU B MO3HAHUU 3aKOHOB MPUPOJIbI, B PA3BUTUU MPOU3BOAUTEIHHBIX
CHJT 00IIIECTBA M CO3JJTaHUH HOBOI 0a3bl MaTepUaNIbHON KyIbTYPHI.

XuMHS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PAacIpOCTpaHMiIa CBOE BIUSHHUE Ha Bce 001acTH
4eJI0BEYECKOI0 CYIIECTBOBaHMS, 3a/1ajla HOBOE BUICHUE MUPA, CTaJla HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KyJIbTYPbl, HEOOXOAMMBIM YCIOBHEM XKM3HU OOIIECTBA: 3HAHUE XUMUH CIYKHUT OCHOBOM /ISt
(dbopMHpOBaHUS MUPOBO33PEHHS YEJIOBEKA, €r0 MPEACTaBICHUI 0 MaTepUaIbHOM €IUHCTBE MUPA; BAKHYIO
POJIb UTPalOT GOPMUPYEMBbIE XUMHUEH MPEICTaBICHHS O B3aUMOIPEBPAILICHUSIX SHEPTUU U 00 3BOIOLUU
BEIIECTB B MIPUPO/IC; COBPEMEHHAs XUMHUsI HAaIIPaBJIeHa Ha pelieHue II100anbHbIX Mpo0IeM yCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPTeTUUECKOM, MUILIEBOM U 3KOJIOrHYecKor 6e30MacHOCTH, MpodIeM
3/IpaBOOXPAHEHUS.

B ycnoBusx Bo3pacTaroniero 3Ha4eHuss XMMUU B )KU3HU OOILECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XMUMUYECKOro 00pazoBaHus. B muiane conuann3anuy OHO SBISETCS OJHUM U3 YCIOBUH (hOpMUpPOBaAHHUS
MHTEJUIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMeHHOMY YeJIOBEKY XUMHUYECKHE 3HAaHU HEOOXOAUMBI Il IPUOOPETEHHSI OOLIEKYIbTYPHOTO
YPOBHSI, TO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COLTYME M OTBETCTBEHHO Y4acTBOBATh B MHOT00Opa3HOM
YKU3HH 00II1eCTBa, ISl OCO3HAHUS BaKHOCTH Pa3yMHOT0 OTHOIIEHUS K CBOEMY 3/I0POBBIO U 3J0POBBIO
JIPYTUX, K OKPYXKaIOILEH MPUPOJHOM Cpelie, AJId IPAMOTHOIO MTOBEAEHUS IIPU UCIIOJIBb30BAaHUU PA3ITUYHBIX

MaTCpraJIOB U XUMUYCCKHUX BCIICCTB B HOBCGI[HCBHOﬁ KH3HHU.

Xummnueckoe 00pa3oBaHUE B OCHOBHOM IIIKOJIE SBJSIETCS 0a30BBIM MO OTHOIICHHIO K CHCTEME OOIIero
XHUMHYECKOTro 00pa3zoBanus. [109TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pealiu3yeT MpUCyIIe o0meMy
XHUMHUYECKOMY 00pa30BaHUIO KITIOUEBbIE IEHHOCTH, KOTOPHIE OTPAKAIOT IOCYAaPCTBEHHBIE, OOIIECTBEHHBIE U
VH/IMBUYaIbHbIE TOTPEOHOCTH. DTUM ONpEeNseTCs CYITHOCTh OOIIEH cTpaTernu 00y4eHus, BOCIUTAHUS U
pa3BUTHs 00YUYAIOIIMXCS CPEICTBAMH YUYEOHOTO MpeaMeTa « XUMHUS».

Nzydenue npenmera: 1) ciocoOCTBYeT pean3aiii BO3MOKHOCTEH I CaMOPa3BUTHA U (POPMHUPOBAHUS
KYJIBTYPBI IMYHOCTH, €€ 001Iel 1 (yHKIMOHATBHON rPaMOTHOCTH; 2) BHOCUT BKJIaJ B (HOPMUpPOBAHHE
MBIIIJIEHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB X CAMOCTOATEIbHON yueOHOU
ACATCIBHOCTH, SKCIICPUMCHTAJIBHBIX 1 UCCIICA0BATCIIBCKUX yMeHI/If/'I, HCO6XO)II/IMBIX KaK B HOBCGI[HCBHOﬁ
KHM3HH, TaK U B IPOPECCHOHATBHON IEATEFHOCTH; 3) 3HAKOMHT CO CHENM(PHUKON HAYyIHOTO MBIIIUICHUS,

3aKJIaJIbIBACT OCHOBBI LICJIOCTHOT'O B3TJIAAa HA CAVMHCTBO NPUPOJALI U YCTIOBCKA, ABJIACTCA OTBETCTBCHHBIM



sTanom B (OPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPAMOTHOCTH TTOJAPOCTKOB; 4) CIIOCOOCTBYET
(OpMHPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYUHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY,
BHOCHT CBOM BKJIaJl B 9KOJIOIHMUECKOe 00pa30BaHHE NIKOJIbHUKOB.

HasBannble HanpaBieHUs B 00y4YE€HUN XUMUU 00ECTIeUnBaIOTCs crieln(UKON coepKaHus mpeameTa,
KOTOPBI SBJISIETCS TIeJarOTHYECKH aJalTUPOBAHHBIM OTpaKeHHEeM 0a30BOI HayKH XMMHH Ha ONpeAeIEHHOM
arane €€ pa3BUTHSL.

Kypc xumuu 0CHOBHOM HIKOJIbI OPUEHTHPOBAH HA OCBOEHUE 00YYAIOUTMMUCS OCHOB HEOPraHUYECKOU
XUMHH U HEKOTOPBIX MOHSATUHN U CBEeIEHUH 00 OTJENIBbHBIX 00BEKTaX OPraHNYeCKOM XUMHUH.

CtpykTypa coaepxanus npeamera cOpMHUPOBaHA HA OCHOBE CHCTEMHOTI'0 MOJX0a K €r0 U3yUYEHHIO.
Copnep:kaHue CKIAAbIBACTCS U3 CUCTEMbI IOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBbI MOHATHIM
0 XxuMuuecko peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHBI [0 MPUHIUITY MOCIEA0BATEIHHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETUYECKUX MPEICTABICHUI PA3HOTO YPOBHSI: aTOMHO-MOJIEKYJISIPHOTO
Y4eHHUS KaK OCHOBBI BCETO €CTeCTBO3HaHMsI, ypoBHs [lepuoanueckoro 3akona J[. 1. MenaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YYCHHSI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U, IPECTaBICHUN 00
AIIEKTPOJIMTUUECKON JUCCOIMAIINH BEIIECTB B pacTBopax. TeopeTnuyeckue 3HaHusl pacCMaTPUBAIOTCS Ha
OCHOBE YMIIUPUYECKHU TOTYUYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEOBATEILHO OT OAHOTO
YPOBHS K JPYroMy, BHIIONHSS QYHKIIUN OOBSICHEHUS U TPOTHO3UPOBAHHUS CBOWCTB, CTPOCHHUS U
BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHSI U MTOTyYEHHUs] U3y4aeMbIX BELIECTB.

Takast opranu3anus cofiepkaHus Kypca crocoocTByeT NpeCTaBICHUI0O XMMUYECKON COCTABISIOIECH
HaY4YHOH KapTUHBI MHpa B JIOTHKE €€ CUCTEMHOM Npupoibl. Tem cambIM 00ecreqnBaeTcsi BO3MOXKHOCTb
¢dbopmupoBaHus y 00y4aromMXCsl HIEHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HAHHIO U METOAaM MO3HAHUS B
HayKke. BaKHO Takyke 3aMETUTh, YTO OCBOCHME COAECPIKAHMS Kypca IPOUCXOAUT C IIPUBJICYEHUEM 3HAHUH U3
paHee U3y4EHHBIX KypcoB: « OKkpyskaromui Mup», «brnonorus. 5—7 kinaccel» 1 «PU3nKa. 7 KJIaccy.

HEJIX U3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMUS»

K HampaBieHHIo MepBOCTENIEHHON 3HAUMMOCTH MPH peatn3aliii 00pa3oBaTelbHBIX (PYHKIIMIA TpeIMeTa
«XUMUD» TPAJUIMOHHO OTHOCAT (POPMUPOBAHUE 3HAHUN OCHOB XMMUYECKON HAyKU KaK 00JIACTH
COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOM 1eITeIbHOCTH YeJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHI. 3a/1aua MpeMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbBI XUMUYECKUX 3HAHUH —
BOXHEHIINUX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJOKECHHI, JOCTYITHBIX 0000IIEeHUH
MHUPOBO33PEHUYECKOI0 XapaKTepa, si3blka HayKu, 3HAHUI O HayYHBIX METO/IaX U3YYEHHS BEUIECTB U
XUMHYECKHUX PEaKIHii, a TakkKe B (POPMHUPOBAHUH U PA3BUTUU YMEHUH U CIIOCOOOB JIEATEIHHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIFOICHUEM U MPOBEICHUEM XUMHUYECKOTO IKCIIEPUMEHTA, COOII0ICHUEM

npaBuiI 0€30MacHOr0 OOPAIIEHHUS C BEIIECTBAMU B TIOBCEAHEBHOM KHU3HH.

Hapsiny ¢ oTuM nenu uzydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI ¢ yYETOM HOBBIX
NPUOPUTETOB B CUCTEME OCHOBHOTO 0011ero oopazoBanus. Cerogns B 00pa3oBaHUN 0CO00 3HAUUMOM
NPU3HAETCS HANIPABJICHHOCTh O0yUYEHHsI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, OPMHUPOBAHUE €€
MHTEJIJIEKTa U 0011el KyIbTypbl. O0yueHne YMEHHUIO YUUThCS U MPOJ0JIKATh CBOE 00pa3oBaHuE

CaMOCTOSITEIIEHO CTAHOBUTCS OJTHOM M3 BXKHEHIINX (PYHKIUI y4eOHBIX IPEIMETOB.

B cBsi31 ¢ 3TUM TIpU U3yYEHUU NIPEIMETA B OCHOBHOM IIIKOJIE JOMUHUPYIOIIEE 3HAUCHHE MPUOOPEN TaKK1e
LeJIH, KaK:

(hopMHPOBaHHE WHTEILICKTYJIbHO PA3BUTOMN JIMYHOCTH, TOTOBOM K CaMO0OOpPa30BaHUIO, COTPYTHUIECTRY,
CaMOCTOSITEJIBHOMY TIPUHSTHIO PEIICHUH, CTIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSAM
KHU3HU;

HaIpaBJICHHOCTb 06yqu1/151 Ha CUCTEMATHYCCKOC HpI/IO6IlI€HI/Ie ydamuxcsa K CaMOCTOSITCILHOMN



IO3HABaTEIbHOU ACATCIBbHOCTH, HAYYHBIM MCTOJaM IMO3HAHMA, q)OpMPIpy}OIIII/IM MOTHUBAIIMIO U pa3BUTHUC
CIIOCOOHOCTEH K XMMUU;

obecrieueHne yCIOBHM, CIIOCOOCTBYIOMIMX MTPUOOPETEHNIO 00YUYaIOIIUMHICS OTBITAa Pa3HOOOpa3HON
JeSITETTLHOCTH, TIO3HAHUS i CAMOITO3HAHMUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETEHIINN ), UMEIOIINX
YHHBEPCAbHOE 3HAUYCHUE IS PA3JINYHBIX BUIOB JICATEIHHOCTH;

(dbopMHUpoBaHHE YMEHUI OOBSCHSITH U OLIEHUBATD SIBJICHUS OKPY>KAIOIIET0 MUpa HA OCHOBAaHMH 3HAHUH 1
OTIBITA, TIOTYYCHHBIX MPH U3YYCHUN XUMHH;

(dbopmupoBaHue y 00yUYarOIIUXCS TYMAaHHUCTUYECKUX OTHOIICHUH, TOHUMAaHUSI IEHHOCTH XUMHYECKIX
3HAHWH JUI BEIPAOOTKH SKOJIOTUYECKH 1€JIeCO00pa3HOr0 OBEICHHS B OBITY M TPYAOBOH JIESITEILHOCTH B
IEJISIX COXPAHEHUS CBOETO 3/I0POBBS H OKPY>KAIOLIECH MTPUPOTHON CPEJIbI,

pa3BUTHE MOTHUBAIIUH K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO HA OCHOBE
YCBOEHHUSI O0IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS M HATIPABICHHOCTH
JAbHEHIIET0 00yYeHusI.



COILEPKAHHUE YYEBHOI'O INIPEJIMETA

IlepBoHayajibHBIC XUMHYECKHE NOHATHS

[Ipenmet xumuu. Ponp xuMuu B KU3HU YenoBeka. Tena u Beniectsa. Gu3nueckre CBOMCTBA BELIECTB.
ArperaTHoe cocTosiHuE BelecTB. [loHATHE 0 MeTO1ax MO3HAHUS B XMMHUM. XUMUS B CUCTEME HayK. YucTsle
BeriecTBa 1 cMecH. CriocoObl pa3ienieHns CMecen.

ATOMBI M MOJIEKYJIBI. XUMUYECKHUE 371EMEHTBI. CHMBOJIBI XUMUYECKUX IEMEHTOB. [IpocThie U cl10KHBIE
BelIeCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckasi popmyina. BaleHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BenlecTB. OTHOCUTENbHAS aTOMHAas Macca. OTHOcHUTeIbHAs MOJIEKYJIsIpHast Macca. MaccoBas 1075
XMUMHUYECKOT'0 3JIEMEHTA B COEMHEHUH.

du3znyuecKre 1 XUMUUECKHUE SIBJICHUS. XUMUYECKasi peakius U e€ Npu3Haku. 3aKOH COXPaHEHHUS MaCChl
BelIeCcTB. XUMUYeCKHe ypaBHeHUs1. Kilaccuukanus XuMU9eCKUX peakiuil (COeqMHEHUs, Pa3IoKeHus,
3aMelIeHus, OOMEeHa).

XUMUYECKUH KCTICPUMEHT: 3HAKOMCTBO ¢ XHMHUYECKOH TOCYI0H, ¢ TpaBHJIaMy paOOTHI B JIAOOPATOPUH H
npuémamu 00paeHus ¢ JJabopaToOpHbIM 00OPYIOBAHUEM; H3YUCHUE U OTIMCAHUE (PU3MYECKIX CBOKCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB; HAOMOIeHHE (PU3NIEeCKHX (TUIaBJICHHE BOCKA, TasHHE JIbJIa, PACTUPAHNE
caxapa B CTyIIKE, KUIIEHUE M KOHJIEHCAIlUs BOJbl) U XUMUYECKUX (TOPEHHE CBEYH, IPOKAINBAHUE MEIHON
IIPOBOJIOKH, B3aUMOJIEMCTBHE MeJia C KMUCIOTOM) SIBJIEHUH, HAOII0€HHE U ONMCAaHNE IPU3HAKOB MPOTEKaHUS
XUMHUUYECKHUX peaKIuii (pa3nokeHue caxapa, B3aMMOIEHCTBUE CEPHOI KUCIIOTHI C XJIOPUAOM Oapus,
pasznoxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoieicTBUE Kere3a ¢ pacTBopoM conu Meau(1l));
M3y4YeHHE CIIOCOOOB pa3fiesieHus: cMeceil (C TOMOIIbI0 MaruuTa, pUiIbTpOBaHKE, BhITApUBAHUE,
JUCTHUISLMS, XpoMaTorpadusi), IpoBeJeHHE OYUCTKH MOBAPEHHOM COJIM; HAOII0ACHUE U ONHCaHUE
Pe3yJIbTaTOB MPOBEACHHUS ONbITA, MJUTFOCTPUPYIOLIET0 3aKOH COXPAaHEHUsI MacChl; CO3aHue MOIeei
MOJIEKY (IIapOCTEPKHEBBIX ).

BaxHeiilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucimopo — a5ieMeHT u npocTtoe BemecTBo. Haxoxienue
KHCIIOpOJia B IpUpoJIe, PU3NYECKUE U XUMUYECKHe CBOMCTBA (peakuuu ropenus). Oxcuzsl. [lpumenenue
kuciopoa. CriocoObl MoyuyeHus: KUCIOpoa B JIabopaTOPUU U MPOMBIIIIEHHOCTH. KpyroBopoT Kuciopoaa B
npupone. O30H — ayuioTponHas MoauUKalysa KUCIOpOo/a.

TennoBoii 3¢ (pekT XuMUIecKor peakiiy, TEPMOXUMHUECKHUE YPaBHEHNUS, IK30- U SHAOTEPMUYECKHE
peakiuu. TomMBo: yroib U MeTaH. 3arpsi3HEHUE BO3/1yXa, yCUIIEHHE MTAPHUKOBOTO 3 dekTa, pazpyuieHue
030HOBOT'0 CJIOSI.

Bonopon — snemeHT u npocroe BemiecTBo. Haxoxaenue Bogopoaa B nmpupoje, pusndeckre u XuMHIECKre
CBOIICTBa, MPUMEHEHHE, CLIOCOObI Moay4yeHHs. KUCcIoThl 1 comnu.

KomuyecTBo BemecTBa. Monb. MoinsipHas Mmacca. 3akoH ABoraapo. MossipHbIii 00bEM ra30B. Pacuérsl o
XUMHUYECKUM YPaBHEHHUSM.

®duznueckue cBoiicTBa BoAbl. Bona kak pactBoputens. PacTBopbl. HacklllieHHbIE 1 HEHACHIILIEHHBIE
pactBOpbl. PacTBOpUMOCTH BeniecTB B Boje.MaccoBas 10151 BEIIECTBA B pacTBOpE. XMMUYECKHUE CBOKCTBA
BoJbl. OcHOBaHMs. POk pacTBOPOB B PUPOJIE U B XKU3HU yeraoBeKa. KpyroBopoT BOJbI B IPUPOJIE.
3arpsi3HeHue IpUPOAHBIX BoA. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coequaennii. Oxcuapl. Knaccudukaims okcuoB: coieo0pasyoline
(ocHOBHBIE, KUCIOTHBIE, aMpOTEepHBIE) U HecoseoOpasytome. HomeHknatypa okcuaoB (MexXIyHapOAHAS U
TpuBHasbHas). Ousnueckre U XUMUYECKHE CBOMCTBAa OKCUIOB. [lomydyeHne okCuaoB.

OcnoBanust. Knaccudukaiys ocHOBaHUMN: MIENOYN U HEPACTBOPUMBIE OCHOBaHMs. HoMeHKkmaTypa
OCHOBaHUH (MEXIyHapoIHasl U TpUBUAIbHAS ). DU3NUECKUE U XMMHUYECKHE CBOMCTBA OCHOBAHMIA.



[Tonydyenue ocHOBaHMIA.

Kucnotsl. Knaccudukauus kucnor. Homenknarypa kucinot (MexyHapoaHas U TPUBHUATIbHAS).
du3nYecKre U XUMUYECKue cBoicTBa KUCIOT. P aktuBHoctu MmetaiuioB H. H. bekerosa. Ilonyyenue
KHCJIOT.

Comu. HomenkmnaTypa coseld (MexayHapoaHas ¥ TpUBHANIbHAS ). DU3HUECKUE U XUMHYECKUE CBOMCTBA
conei. [Tonyuenue coneil.

I'enetnueckas CBsA3b MEXKAY KJIacCaMH HEOPTaHUYECKUX COCTUHEHUI.

XUMUYECKUH SKCIIEPUMEHT: KaUYeCTBEHHOE OIpe/IeJICHHE COAepKaHUsI KUCIIOPOa B BO3/IyXe; MOJTyUeHueE,
coOupaHue, paclio3HaBaHNUE U U3yUEHUE CBOMCTB KUCIOPO/a; HAOII0IEHUE B3aUMO/ICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOBHUKHOBEHUS U MPEKpalleHus ropeHus (1moxapa); 03HaKoMJIeHHE ¢ o0pa3amMu
OKCHJIOB U ONHCaHUE X CBOICTB; MOTy4YeHHe, coOMpaHue, paclio3HaBaHUe U U3yUYeHHE CBOMCTB BOJOPO/Ia
(ropenue); B3aumoencTre Bogopoaa ¢ okcuaoM meau(Il) (Bo3MokHO HCTIONB30BaHUE BUIEOMATEPHAIIOB);
HaOI0/IeHue 00pa3IoB BEIIECTB KOJINYECTBOM | MOJIb; HCCeI0BaHUE OCOOCHHOCTEH pacTBOPEHHSI BEILIECTB
C pa3IMYHON PACTBOPUMOCTHIO; IPUTOTOBICHHE PACTBOPOB C OMPEIECTIEHHON MaccOBOM J10oyen
pPacTBOPEHHOTO BEIECTBA; B3aUMO/ICHCTBHE BO/IBI C METalIaMU (HATPUEM H KallbLIieM) (BO3MOXKHO
UCIONIb30BaHUE BUACOMATEPUATIOB); ONPEEICHUE PACTBOPOB KUCIIOT U IIEJI0UeH C MOMOIIBI0 HHINKATOPOB;
UCCIIeIOBaHHe 00pa3lioB HEOPTaHUYECKUX BEILIECTB PA3IUYHBIX KIACCOB; HAOMIOIEHUE NU3MEHEHHS OKPACKU
WHANKATOPOB B pACTBOpAX KHUCIIOT U IIeNoueii; n3ydenue B3anmoeiicteus okcunaa meau(Il) ¢ pactsopom
CEpPHOM KUCIOTHI, KUCIOT ¢ METAJUIAMH, PEAKINI HEUTpaau3aluy; NoJy4eHe HepaCTBOPUMBIX OCHOBaHUH,
BBITECHEHHE OJIHOTO METAJlJIa IPYTHM M3 PACTBOPA COJIM; PEUICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 [0 TEME
«BaxkHelue Kiacchl HEOPraHMYECKUX COCTUHEHUI».

Iepuoguyeckuii 3axoH u [lepuoandeckas cucrema xumuueckux d1emMenToB /. U. Mengeneesa.
Crpoenne atoMoB. XuMnueckasi cBi3b. OKHCINTE]IbHO-BOCCTAHOBHUTEIbHbIC PEAKIMHT

[lepBble MOMBITKYU KJIACCH(PHUKAIIMNA XUMUYECKUX 3J1eMEHTOB. [IOHATHE O Ipymnnax CXOAHbBIX JIEMEHTOB
(1IesIouHbIe M IETOYHO3EMENbHbBIE METAILIbI, FaJIOTeHbl, HHEPTHBIE T'a3bl). DJIEMEHThI, KOTOphle 00pa3yIoT
amM(OTepHbIe OKCHJIBI U TUAPOKCH/IBI.

IIepuonuueckunt 3akoH. Ilepuoanueckas cucreMa XuMudeckux 3i1eMeHToB [l 1. Menneneesa.
Kopotkonepuonnas u juimHHONIEproaHas popmsl [leproanueckoil CHCTEMbl XMMUYECKHUX 3J1eMEHTOB /1.
N. Menneneesa. [leproae! u rpynmnsl. @U3N4eCKuil CMBICI IIOPSAIKOBOIO HOMEpa, HOMEPOB IIEpUoa U
IpyNIbI 2JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sep. M3oTomnbl. DnekTpoHbl. CTpoeHHe IEKTPOHHBIX 000JI09eK
aToMOB nepBbIX 20 xumuueckux 3neMeHToB [lepuonnueckoii cucremsl 1. . MenneneeBa. XapakrepucTuka
XUMHUYECKOT0 3JIEMEHTA 10 €r0 MoJjoxeHuto B [lepuoanueckoit cucreme . . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHMSI paJiyca aTOMOB XUMUYECKUX IEMEHTOB, METAJUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB 110 rpymnmnaM u nepuojaaM. 3Hauenue [lepuoauueckoro 3axona u Ilepuoanueckoit
CHUCTEMBI XMMHYECKUX DJIEMEHTOB Ul pa3BUTUSA HayKU U npakTuku. [[. M. MenzaeneeB — y4éHbIN U
IPaKJaHUH.

Xumnueckas cBs3b. KoBaneHnTHas (MoJisipHast U HETOISIPHAs) CBSI3b. DJIEKTPOOTPHUIIATEIbHOCTD
XUMUYECKUX IEMEHTOB. FIOHHasA CBA3b.

Crenenp okuciienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuu. [Iporeccrl okucnenus u
BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIIH.

XUMHUECKUH SKCIIEPUMEHT: U3y4YeHHE 00pa3I0B BEUIECTB METAJUIOB M HEMETAJIOB; B3aMOICHCTBHUE
TMAPOKCHJIA IMHKA C paCTBOPaMU KHCIIOT M IIEJI0YEH; TPOBEACHHUE OIBITOB, MWIIIOCTPUPYIOIINX TPUMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (rOpeHue, peakliuu pas3ioKeH!sl, COETMHEHUS).

MexnpeamMeTHblie CBSI3H
Peanuzanus MeXnpeaMeTHbBIX CBA3€H IPU U3yUYEHUU XUMUH B 8 KJIacce OCYIIECTBISETCS Yepe3



HCIIOJTb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATHMN, TaK M MIOHATHH, SBIISIOMIUXCS CUCTEMHBIMH TS
OTJENLHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOm1re ecTecTBEHHO-HAYYHBIC TOHATHUS: HAYYHBIH (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAJIN3, CHHTE3,
KJIaccuuKanus, MepuoANIHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOJICITUPOBAHHE, H3MEPEHHE, MOIEITb,
SIBIICHHE.

dwusnKa: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIHI, H30TOIIbI, PaTHOAKTUBHOCTH,
MOJIEKYJIa, AIEKTPHUECKHUI 3apsi1, BEIIECTBO, TENO, 00hEM, arperaTHOE COCTOSIHUE BEIIIECTBA, a3,
(bu3nvecKkre BEIIMYMHBI, €IMHUIIBI K3MEPEHHSI, KOCMOC, ITaHETHI, 3BE311b1, COJHIIE.

buomnorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TOPOIBI, TIOJIE3HBIE UCKOTIAEMbIE, TOILUINBO,
BOJIHBIC PECYPCHI.



ININIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI

I/I3yquHe XMMHH B 8 Kjtacce HaIpaBJICHO HAa JOCTUIKCHUC 06y‘-IaIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAITPCAMCTHBIX

U TIPEIMETHBIX PE3yJIbTaTOB OCBOCHUS Y4eOHOI O MpeiMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHS MPOTPaAMMBbI OCHOBHOTO 00IIIET0 00pa30BaHUs JOCTUTAIOTCS B X0OJI€
00y4YeHUs XMMHH B €IUHCTBE YICOHOH M BOCITUTATEILHOU e TeNbHOCTH OpraHu3aiii B COOTBETCTBUHU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMH U 1yXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMU, TPUHATHIMU
B 0OIIIECTBE MpaBUIAMH U HOPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT MPOIeccaM CaMOTIO3HAHHUSI, CAMOPA3BUTHS
U COIMATTN3AIH 00yYaIOIIUXCS.

JIM9HOCTHBIE Pe3yIbTAaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:

IMaTpuoTHYECKOr0 BOCIMTAHUS

1) IEHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY U HAYyYHOMY HaCJIe/IHIO,
MMOHUMaHUS 3HAYCHHS] XUMHYECKOW HAYKH B )KM3HU COBPEMEHHOTO OOIIECTBA, CTIOCOOHOCTH BJIA/ICTh
JIOCTOBEpHOM MH(OpMaIen 0 MepeIoBbIX JOCTHKEHHUSIX U OTKPHITHIX MUPOBOM M OT€YECTBEHHON XHUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa U OOIIIECTBA;

I'paxnanckoro Bocnutanus

2) MNPEACTABJIICHUA O COMUAJIBHBIX HOpMax U MnpaBujiax MCKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBCEC,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HON, yUeOHO-MCCIIEI0BATENLCKOM, TBOPUECKOH U
APYyrux BUaax ACATCIbHOCTU, TOTOBHOCTH K pa3H006pa3H0ﬁ COBMECTHOM ACATCIIBHOCTH ITPH BBIITIOJTHCHHUN
y‘I€6HBIX, IMO3HAaBAaTCJIbHBIX 3a41a4, BBINIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHNN y‘I€6HBIX ITIPOCKTOB,
CTPEMJICHUA K B3aMMOIIOHUMAHHWIO U B3aMMOIIOMOIIHU B ITPOLECCE ITOH y‘—IG6HOI>i JACATCIIBHOCTH, TOTOBHOCTHU
OLICHUBAThH CBOE MOBEACHHUEC U MMOCTYIIKHU CBOUX TOBapHIHGﬁ C MO3MIIMH HPAaBCTBCHHLIX U IIPABOBBIX HOPM C

Y4ETOM OCO3HAHUS MTOCIENCTBUI MOCTYIIKOB;

[{leHHOCTH HAYYHOTO MO3HAHUA

3) MUPOBO33pEHYECKUX MTPEICTABICHHUI O BEIIECTBE U XUMUYECKOM peakluu, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIOLIUX OCHOBY JJIsi HOHUMAaHUs CYIIHOCTH HAyYHOU
KapTUHBI MUPA; MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI3AX
YeJoBeKa C MPUPOIHON CPEIOH, O pOIU XUMHUHU B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIIPABJIICHHBIX HA MOJIY4YeHHE HOBBIX 3HAHUN MO XUMHH, HEOOXOTUMBIX JJIs
00BSICHEHHS HAOJIFOTaEMBIX TIPOIIECCOB U SBIICHUI;

5) mo3HaBaTeNbHON, HHHOPMAITMOHHOW U YUTATEIBCKOM KYJIBTYPBI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTAMH, CIIPABOYHOM TUTEPATYPOil, TOCTYHBIMU TEXHUYECKUMU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

6) uaTepeca K 00y4eHHUIO U TO3HAHUIO, TI0003HATENILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHHUIO, TPOEKTHOM U UCCIIEI0BATENbCKON AESITENIHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTH U YPOBHS 00yUYeHUS B JajbHEMIIEM;

®opMupoBaHUsl KYJbTYPbI 310POBbs

7) 0CO3HaHUS IEHHOCTH KU3HU, OTBETCTBEHHOI'O0 OTHOIICHHSI K CBOEMY 37J0POBbIO, YCTAHOBKHU Ha
3[IOPOBBI 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUSATHUS BPEIHBIX MPUBBIYEK (YHOTpEOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypEHHSs), HEOOXOIUMOCTH COOTIOACHHMSI MPaBUJI 0€30MaCHOCTH MPU OOpAIlIEHUH C
XUMHYECKUMHU BEUIECTBAMH B ObITY U peaibHOMN KH3HHU;

TpyaoBoro BocnuTaHus
8) uHTEepeca K MPaKTHUECKOMY M3YUYEeHHUIO Ipodeccruii U TpyAa pa3InuHOro poja, yBaKeHHE K TPyAy U



pe3yibTaTamM pr,]lOBOfI JACATCIBHOCTH, B TOM YHCJIC HA OCHOBEC IIPUMCHCHUSA MMPEAMETHBIX 3HAHUH 110 XUMHU,
OCO3HAHHOTO BHIOOPA WHAWBUIYATBHOMN TPAEKTOPUH TPOIOIDKEHUST 00pa30BaHHS C YIETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M TIOTPEOHOCTEH; YCIICIITHOM
poeCCHOHATLHOMN IEATENIFHOCTH B Pa3BUTHS HEOOXOAUMBIX YMEHHIA; TOTOBHOCTD a/IalITHPOBATHCS B
npodeCCHOHATBLHOM cpejie;

IKO0JIOrHIeCKOr0 BOCIIUTAHUSA

9) sKoJOTHYECKH 11e71ecO00Pa3HOT0 OTHOMICHUS K IPUPOC KaK UCTOYHUKY KM3HU Ha 3emiie, OCHOBE &
CyIIECTBOBaHUS, TOHMMaHUS IIEHHOCTH 3JJ0POBOTO U O€30macHOr0 o0pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIECHHUS K COOCTBEHHOMY (DM3MYECKOMY U NICUXUYECKOMY 370POBBIO, OCO3HAHUS IICHHOCTU COOJIIOICHHS
npaBujI 6€30MacHOTO MOBEACHHS P Pa0d0TEe C BEIISCTBAMH, a TAK)KE B CUTYAILUSX, YTPOXKAIOIINX 3I0POBBIO
W >KU3HM JTIOJCH;

10) cnocoOHOCTH MPUMEHSTh 3HAHUS, ITOTy4aeMble TIPH U3YUYCHUH XUMUU, JJIS PEIICHUS 3a/1a4, CBA3aHHBIX
C OKpY’Karolen IpUpOIHOM cpeioi, MOBBIIIEHUS YPOBHS YKOJIOTUYECKOH KYIbTYPhl, OCO3HAHUS
r7100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U IMyTel UX pelleHus: HOCPEACTBOM METOJIOB XUMUMU;

11) 5K0J0rHYECKOr0 MBIIUICHHSI, yMEHHSI PyKOBOJCTBOBATHCS UM B [T03HABATEIHHON, KOMMYHUKATUBHOMN U
COITMATbHOM MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocTaBe meTanpeMeTHBIX Pe3yJIbTaTOB BBIACISAIOT 3HAYUMBIC I (DOPMHUPOBAHUS MHUPOBO33PEHUS
oOmieHayYHbIe TOHATHSA (3aKOH, TEOPHs, TPUHIIUIL, TUIIOTE3a, PaKT, CUCTEMA, MPOIIecC, IKCIIEPUMEHT U JIp.),
KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTaxX U MO3BOJISIOT HA OCHOBE 3HAHUH U3
ATHX MPEIMETOB POPMHUPOBATH MPEICTABICHUE O LIEJIOCTHOM HAy4YHOU KapTUHE MUPA, U YHUBEPCAIIbHBIC
y4eOHbIe JeicTBU (IT03HABATEIbHBIEC, KOMMYHUKATUBHBIC, PETYJISATUBHBIE), KOTOPHIE 00€CIIeYBAIOT
(dbopMUpOBaHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YIEOHOM
JIeSITCIIbHOCTH.

MeTtanpeamMeTHbIe pe3yabTaThl OCBOSHUS 00pa30BaTEeIbHON MPOTPaMMBI 110 XUMUU OTPAXKAIOT OBJIa/ICHUE

YHUBCPCAJIbHBIMHU ITO3HABATCIIbHBIMU I[eI\/'ICTBI/I}IMI/I, B TOM 4HUCIJIC:

ba30BbIMH JIOrHYeCKHUMH e CTBUAMHU

1) yMeHMEM HCII0JIB30BATh IPUEMBI JIOTHUECKOTO MBILUIEHUS TP OCBOCHUH 3HAHUM: PACKPBIBATh CMBICI
XUMHMUYECKUX MOHATUH (BBIAENIATH X XapaKTEpHbIE IPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMU
MOHSATHUSMH ), HCIIOJIb30BATh MOHATHUS 7151 0OBSCHEHUS OTJCIBHBIX (DAKTOB U SBJICHUI; BEIOUPATh OCHOBAHUS
U KPUTEPUU JIJIs KITACCH(PHUKAIIMY XUMUYECKUX BELIECTB M XUMHUUECKUX PEAKIIUIA; yCTaHABIUBATH IPHYUHHO-
CJICJICTBEHHBIE CBSI3U MEKIY O0BEKTaMHU M3YUYCHHUS; CTPOUTD JIOTUYECKHE PACCYKACHUS (MHIYKTUBHBIE,
JIelyKTUBHBIE, 110 AHAJIOTUH); JEJIaTh BBIBOJBI U 3aKIIOYCHNUS;

2) yMEHHEM NIPUMEHSTH B MPOLIECCE O3HAHUS MOHATUS (MPEAMETHBIE U METAalIPEIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCIIOJIB3YEMBIE B XUMHH, IPEOOPa30BbIBATh IIUPOKO IPUMEHSIEMbIE B
XMMHUHU MOJETbHBIE TPEICTABICHUS — XUMHUYECKHI 3HAaK (CHMBOJI 2JIEMEHTA), XUMHUYECKas popMmyIia u
ypaBHEHHE XMMUYECKON peaKkIii — MPHU PEIIeHUH Y4eOHO-TI03HABAaTEeNIbHBIX 3a/1a4; ¢ YIYETOM STHX
MO/ICIIBHBIX MPEICTABICHUH BBISBIATH U XapaKTEPU30BaTh CYIIECTBECHHbIEC TPU3HAKH N3Y9aeMbIX OOBEKTOB
— XMMHUYECKHUX BEUIECTB U XMMUUECKHUX PEAKIMii; BBISBIATH OOIINE 3aKOHOMEPHOCTH, IPUUUHHO-
CJIEJICTBEHHBIE CBS3M U IPOTUBOPEUNS B U3yUaEMbIX IIPOLIECCaX U ABJICHUIX; IIpeaIaratb KpuTepuu Ass
BBISIBIICHHSI THUX 3aKOHOMEPHOCTEH M TPOTHBOPEUHIL; CAMOCTOATEIBHO BEIOUPATH CIIOCO0 pelIeHus y4eOHOH
3a7a9u (CpaBHUBATH HECKOJIBKO BApUAHTOB PEUICHHUS, BHIOMPATh HanOoIIee MOAXO0 NN C yIETOM

CaMOCTOSITEJILHO BBIJIETICHHBIX KPUTEPUEB);

ba3oBbIMHU HcCCII€I0BATENLCKUMHU TeHCTBUAMH



3) YMCHHUEM HCIT0JIB30BATh MMOCTABJICHHBIC BOITPOCHI B KAUCCTBC HHCTPYMCHTA ITO3HAHUA, 4 TAKKC B
Ka4ecTBE OCHOBBI JIJIsl POPMUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

4) npuoOpeTeHue OmbITa MO IUTAHUPOBAHUIO, OPTAaHU3AIMU U MTPOBEACHUIO YYCHHYECKIX KCIIEPIMEHTOB:
yYMEHHE HaOII0IaTh 32 X0JI0M TPOIIecca, CAMOCTOATEIBHO MPOTHO3UPOBATh €TI0 PE3yNbTaT, (HOpMyITUpOBATh
0000IIeHNs ¥ BEIBOJIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHMS, COCTABIATH OTYET O
MpoJIeTIaHHOM paboTe;

Paboroii ¢ nundpopmanueii

5) ymMeHueM BbIOUpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HH(OPMALIMIO PA3IMYHBIX BUIOB U (hopM
MIPEJICTaBICHHUSI, MTOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (HAYyYHO-MIOMYJISIpHAS JTUTEpaTypa XUMUYECKOTO
coJiepKaHus, CIIpaBOYHbIE TOcOOUs, pecypchl IHTepHeTa); KpUTUUECKH OLEHUBATh MPOTHUBOPEUYUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

6) yMEeHHEM MIPUMEHSITh pa3INuHble METObI M 3alPOCHI IIPH MOMCKE M 0TOOpe nHpopMau u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBIIIOJIHEHUSI yU€OHBIX U MMO3HABATENbHBIX 3a/1a4 OIpe-
JENEHHOTO THIIA; IPUOOPETEHUE OMBITa B 00JIACTH HCIIOIb30BaHM HHPOPMAIIHOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHi1, OBJIAJIEHUE KYJIbTYpPOIl aKTUBHOI'O UCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOUPATh ONTUMANBHYIO (OpMY MpeacTaBIeHH MHPOPMAINK U UILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEMaMH, TuarpaMmmMamMu, IpyrumMu popmMamu rpa@uku 1 UxX
KOMOMHAIIUSIMHU;

7) yMEeHHEM UCIONIb30BaTh U aHAJIM3UPOBATH B Mpoliecce yueOHON U HCCIe0BaATEIbCKOM NeITENbHOCTH
UH(GOPMAILIMIO O BIUSHUU MTPOMBINIJICHHOCTH, CETLCKOTO X0341CTBA U TPAHCIIOPTA HA COCTOSIHUE
OKPYXKaIOIIEH IPUPOIHOU CPElIbL;

YHuBepcaabHbBIMH KOMMYHHUKATUBHBIMH JeHCTBUSIMU

8) yMeHueM 3a7aBaTh BOMPOCHI (B X0J1€ AMATIOTA U/WIH JUCKYCCHH) TIO CYIIECTBY 00CYXIaeMOI TEMBI,
(bopMyIIMpPOBaTh CBOU MPEIOKEHHUS OTHOCUTENIBHO BBIMOJHEHUS TTPEIJIOKEHHON 3a/1a4H;

9) mproOpeTeHue OMbITa MPE3ECHTAIIMH PE3YIHTATOB BBIOJHEHUSI XUMHUUYECKOTO KCIIEPUMEHTA
(;mabopaTopHOro OMmbITa, Ta00PATOPHOM PabOTHI IO UCCIIECOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOCKTA);

10) 3aMHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU [MO3HABATEILHOM U UCCIEI0BATEIbCKOMN
JESITEIbHOCTH MPH PEIICHHH BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE y4€Ta OOIINX HHTEPECOB M COTJIACOBAHHUS
no3uIii (00CcyXIeHus, 0OMEH MHCHHUSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAINS COBMECTHBIX JICHCTBHIA,

OIpeieIeHne KPUTEPUEB TI0 OLIEHKE KaueCTBa BBHITIOJTHEHHOM pabOTHI U JIp.);

YHuBepcaabHBIMH PeryJsSITUBHBIMH el CTBUAMH

11) yMeHneM caMoCTOSITENIEHO ONPEIEIISTh €T 1EATENbHOCTH, IJIAHUPOBATh, OCYILIECTBIISATD,
KOHTPOJIMPOBAThH U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTD, BRIOUPATh Hanboee
3¢ PEeKTUBHBIE CITOCOOBI pelIeHs YIeOHBIX U TTO3HABATENBHBIX 3a/1a4, CAMOCTOSITEIFHO COCTABIIATh MU
KOPPEKTUPOBATh IPEII0KEHHBIN aITOPUTM JIEUCTBUH IIPH BBIIIOJIHEHUH 3aJaHUI C YYETOM IOJIy4ECHUS
HOBBIX 3HAHUH 00 U3ydaeMbIX 00BEKTaX — BEIECTBAX U PEAKIIUAXK; OLICHUBATH COOTBETCTBHE MOTYYSHHOTO
pe3yJibTaTa 3asiBJICHHOMW LIEIH;

12) ymeHuEeM UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPE/IJIaraéMbl€ B YCIOBUH 3aJJaHUH.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeMeTHBIX Pe3yIbTaTOB IO OCBOCHUIO 003aTEILHOTO COACPIKAHMUS, YCTAHOBIEHHOTO JJaHHOU
MIPUMEPHOI pabouei mporpaMmMoil, BBIJICTSIOT: OCBOSHHBIE O0YYAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHUSI U
CIOCOOBI ACUCTBHIA, CTICTIU(PUICCKIE TSI PEAMETHON 00J1acTH « XUMUS», BUJIBI IEATEITHHOCTH TI0
MOJTyYCHUIO0 HOBOTO 3HAHMSI, €70 HHTEPIIPETAINH, IPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUCOHBIX U

HOBBIX CUTyallUsIX.



[IpenMeTHbIe pe3ybTaThl OTPAKAIOT CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS CIEIYIOMNX YMEHU:

1) packpvieams cmbici OCHOBHBIX XUMUUYECKUX MOHSATHUI: aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, ITPOCTOE
BELIECTBO, CJII0)KHOE BEIIECTBO, CMECH (OIHOPOAHAS U HEOTHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS
aTOMHAasl U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBasi 10JIs
XUMHUYECKOI0 JIEMEHTA B COEIUHEHUH, MOJIAPHBINA 00BEM, OKCHI, KHCIIOTa, OCHOBAHUE, COJIb,
ANIEKTPOOTPHUIIATETLHOCTD, CTETIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuukaius peakiui: peakum
COEJIMHEHUS, pEaKlIUU PA3JI0KEeHUS, PEaKI[MH 3aMEIICHHUs, PeaKIIMi 0OMEHa, IK30- U SHAOTEPMHUUYECKUE
peakuuu; TermioBoii 3¢ eKT peakuuu; APO aTomMa, SIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTalb, paanyc
aToMa, XUMUYECKasi CBS3b, MTOJIAPHAs U HETOJIApHAsi KOBAJICHTHAs CBS3b, NOHHASI CBSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBas A0JIs BellecTBa (MPOIEHTHAs KOHILIEHTPALlKs) B pacTBOPE;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (CM. 1. 1) ¥ IPUMEHSITh 3TU MOHATHUS
IIPU OMHCAHHUM BEIECTB U UX MPEBPAIICHUN;

3) ucnonv3oéams XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHHs (POPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX
peaKuuii;

4) onpedenamob BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSX; CTENICHh OKUCIICHUS
AIIEMEHTOB B OMHAPHBIX COEAMHEHUAX; PUHAJICKHOCTD BEIIECTB K OMpeIeIEHHOMY KJIacCy COSAMHEHUN O
dbopMynaM; BUJ XUMUYECKOU CBSI3U (KOBAJIEHTHAs! M HOHHAs) B HEOPTaHMYECKUX COCTUHEHHSIX;

5) packpvisams cmoicn Tlepuonnyeckoro 3akoHa [l. V1. MenzaeneeBa: 7eMOHCTPUPOBATh MIOHUMaHHE
MEePUOANYECKON 3aBUCHUMOCTH CBOMCTB XUMUYECKUX PJIEMEHTOB OT WX MosoxeHus B [lepuonndeckoit
CUCTEMeE; 3aKOHOB COXPaHEHHsI MAacChl BEIIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUCHHSI,
3aKOHa ABOTaJpo; OMHUCHIBAThH M XapaKTepru3oBaTh Tabnuunyto hopmy lleproanueckoil cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas noAarpymmna (A-rpymnmna)» u «mobouynas noarpymnmna (b-
rpymma)», Majable U O0MbIINe ePUOIbl; COOTHOCUTH 0003HAUCHUSI, KOTOPBIE UMEIOTCS B TaOJIHIIe
«ITepuonuueckasi cuctema XuMudeckux 3neMmeHToB [[. V1. MenaeneeBay ¢ YMCIOBBIMU XapaKTEPUCTHKAMU
CTPOEHHS aTOMOB XUMHUYECKUX IJIIEMEHTOB (COCTaB U 3aps[l sSApa, 00IIee YHCIO FIEKTPOHOB U
pacnpe/eNieHre UX Mo dJIEKTPOHHBIM CIIOSM);

6) xknaccughuyuposams XUMUUECKUE 3JIEMEHThI; HCOPraHMUECKUE BEIECTBA; XMMUYECKHE PeaKLuH (110
YHCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEILIOBOMY 3P EKTY);

7) xapaxmepuzosams (Onucvbi6amy) o0OIINE XUMUUECKHE CBOMCTBA BELIECTB PA3UYHBIX KJIACCOB,
MOJTBEPIK/Iask OMMMCAHNE IPUMEPaMH MOJICKYJISIPHBIX YPAaBHEHH COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIN;

8) npocnosuposeams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUECTBEHHOI'O COCTaBa; BO3MOXHOCTHU
MPOTEKAHUSI XUMHYECKUX TMPEBPAIICHUN B PA3IUYHBIX YCIOBHSX;

9) eviuuCAAMb OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MaCCOBYIO JI0JIO
XMMHYECKOT0 3JIEMEHTA 110 (JOPMYJIe COSIMHEHUS; MACCOBYIO JOJIO BELIECTBA B PACTBOPE; MPOBOIUTH
Pacy€Thl IO YPABHEHUIO XUMHUYECKON PEAKIINY;

10) npumensames OCHOBHBIE ONIEPALIUU MBICIUTEIBLHON NESTEIBHOCTH — aHAJIM3 U CUHTE3, CPABHEHHUE,
00001IeHNEe, CHCTEMATH3AIUIO, KIACCH(PUKAINIO, BBISIBIICHUE IPUIUHHO-CIICICTBEHHBIX CBSI3eH — IS
W3YYCHHS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINIA; €CTECTBEHHO-HAYYHBIC METOIbI IO3HAHUS —
HaOJI0/IeHNe, N3MEPEHNE, MOJICTTMPOBAHNE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);

11) credosams npaBuiiaM MOJTB30BAHUS XUMUUYECKOU MTOCY 10 U JIA0OPATOPHBIM 000pPYAOBAHUEM, a TAKKE
npaBUJIaM OOpaIeHus C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIMSIME 10 BBIITOJIHEHUIO Ta00PATOPHBIX
XUMHUYECKUX OIBITOB O MOJYUYECHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOPO/Ia U KUCIOPOa),
IIPUTOTOBJICHUIO PACTBOPOB C OIpeIeIEHHON MAaCCOBOM 10J1eH pacTBOPEHHOIO BELIECTBA; INIAHUPOBATh U
MIPOBOJIUTH XUMHYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB IIEIOYEH M KHCIIOT C TOMOIIBIO
WHIUKATOPOB (JTakmyc, (heHondTarent, METHIOPAHX U JIp. ).



TEMATHUYECKOE IIJIAHUPOBAHHUE

Ne | HaumeHoBaHHe pa3/iesioB H TeM KosnuecTBo yacos Jarta Buasl gesiteJIbHOCTH Buasi, DJIeKTPOHHBIE
n/n | nporpaMmaI H3Yy4eHHs $hopmbi (undpossbie)
BCEro | KOHTPO/IbHBIE | MPAKTHYECKHE KOHTDOJIS oGpazoBaTenbHbIE
padoTbl padoTbl pecypcsl
Paznen 1. [lepBoHavyabHble XMMHYECKHE OHATHSA
1.1. | Xumus — Bazknasi 00;1acTh 5 0 2 01.09.2022 | PackpbiBaTh CMBICI H3y4aeMbIX ITOHATHII; YcTHbiit Menuarexa
eCTeCTBO3HAHHUS H MPAKTHYECKOMH 18.09.2022 | PackpbiBaTh poiIb XMMHH B IIPUPOJIC U KU3HU YeJIOBeKa, €€ CBA3b C APYTUMH HayKaMH; oIIpoc; Ipoceemenus,
HesITeTLHOCTH YeJI0BeKa Pa3nnuare 4HCTHIE BENIECTBA U CMECH; OJHOPOIHBIC H HEOJHOPOIHBIC CMECH; Iucemenusli | Slkmace, Yau.py
IInanupoBaTh U IPOBOJUTH XUMHYECKUH SKCIIEPHMEHT II0 H3y4ICHHUIO U OIHCAHUIO KOHTPOJIB;
(HU3MYECKUX CBOICTB BELIECTB, CIIOCOOOB Pa3/IeNIeHUs cMeceil BEIecTs; ITpakTuyeckas
Vcnonb30Bath IpH BBINOIHSHUH YIeOHBIX 3aJaHUI H B IIPOLECCE HCCIISI0BATEIBCKOM pabora;
JeSTEIBHOCTH HayYHO-NOITYJIIPHYIO TUTePaTypy XMMUYECKOIO COEPKaHUs, CIPABOYHBIC
MaTepHabl, pecypcsl MHTepHeTa;
BslicTpauBath pa3BEpHYTHIC INCHMEHHBIC H YCTHBIE OTBETHI C ONOPOil Ha HHPOPMAIIUIO U3
yueOHHUKA U CIIPABOYHBIX MAaTEPHAJIOB, IPAMOTHO UCIIONIb30BAaTh U3YUEHHbIN MOHATHHHbII
anmapaT Kypca XUMUH;
1.2. | BemecTBa 19 1 0 19.09.2022 | PaznuyaTh GU3MYECKUE U XUMUUYECKHE SBICHUS, OOBICHATh UX CYIIHOCTb C TOUKH 3PEHUS YcTHbIi Menuarexa
M XHMHYeCKHe peaKkIui 13.11.2022 | aTOMHO-MOJIEKYJISIPHOTO yUCHHUS; 0TIpoc; IIpocBemenus,
OnpenensaTs NPU3HAKK XUMUIECKUX PEAKIUH, YCIOBHUS UX MIPOTEKAHMUS; IMucemennsrit | Sxmace, Yum.py
OOBSICHATH CYIHOCTh QH3UYECKUX U XUMHYECKHX SIBICHHI C TOYKH 3PCHHS aTOMHO- KOHTPOJIB;
MOJIEKYJISIPHOTO YUCHUS; KonrponsHas
KnaccudunupoBaTs XUMHYECKHE PEaKIUH (TI0 YHCTY M COCTaBy pearnpyIomux 1 pabora;
00pa3yIOIHXCS BEIECTB);
CocraBiiATh (popMyIIbI OHHAPHBIX BEIIECTB II0 BAJICHTHOCTU U OIPEIEIIATH BAJICHTHOCTD 10
(opMyaM BelIecTB;
PaccraBisath K03 (UIHEHTH! B yPaBHEHHAX XUMHYECKUX PEaKIIHii;
BsicTpanBath pa3BEpHYTHIC INCHMEHHBIC H YCTHBIE OTBETHI C ONOPOi Ha HHPOPMAIHUIO H3
y4eOHHKa U CIIPaBOYHBIX MAaTePHUAIOB, IPAMOTHO HCIIONIB30BATh N3yYCHHBINH TOHATHHHBIH
armapar Kypca XUMUH;
Hroro no pazaeny 24

Paznen 2. Baxueiimue npeacTaBHTeH HEOPTraHUYECKHX BelllecTB




2.1. | Bo3ayx. Kuciopoa. Ilonsitie 06 okcuaax 14.11.2022 | PackpbIBaTh CMBICI U3Y4aEMbIX HOHATHI U IPUMEHSATh STU MOHATUS IIPH ONMCAHUU CBOMCTB | Y CTHBIN Menuareka
11.12.2022 | BewecTB U UX NPEBPALICHUI; 0I1poc; IIpoceewenns,
XapakTepu3oBarh (OIUCHIBATH) COCTAB BO3/yXa, (U3MUECKHE U XUMUUECKHE CBOMCTBA IMucemennslii | Sxnace, Yuun.py
Kuciopoza, CIIOCOOBI €ro TIOJIyYCHUS, IPUMEHCHUC U 3HAUYCHUE B IIPUPOJC U KU3HU KOHTPOJIb,
YEeJI0BEKa; IMpaxruyeckas
CpaBHUBATh PEAKIMH TOPEHUS U MEUICHHOTO OKHUCIIEHHUS; pabora;
Cobupats nprOOPBI IS HOIYUEHUs KUCIOPO/1a (BBITECHEHUEM BOJIbI M BO3/1yXa);
PacriozHaBaTh ONBITHBIM IIYTEM KHUCIIOPOJ;
Hcnonb30BaTh XUMUUYECKYHO CUMBOJIMKY IS COCTABJICHUs ()OPMYJT BEILIECTB,
MOJIEKYJISIPHBIX YPaBHEHHH XUMUYECKHX PEaKIMii C yJacTHEM KUCIIOPO/a;
OOBACHATH CYLIHOCTBH 5KOJIOTHYECKUX l'lp06J'lCM, CBA3aHHBIX C 3arpsASHCHUEM BO3yXa,
CreoBath npaBuiiaM 6e30MacHoi paboThl B 1a00PATOPHUHU PH HCIIOIb30BAHUH
XMMHYECKOH MOCY/Ibl U 000PyI0BaHUS, @ TAKXKE MPaBUIIaM OOpPAIEHHs C TOPIOYHMH
BEIIECTBAMH B OBITY;
HJ'IaHVIpOBaTB M OCYIICCTBIIATH HA MPAKTHKE XUMHUYCCKHAC DKCIICPUMECHTBI, IIPOBOJAUTH
HaOIOICHNS], IENaTh BEIBOABI IO Pe3yIbTaTaM dKCIIEPHMEHTa;
‘Y4acTBOBaTh B COBMECTHON paboTe B IpyMIIe;
Vcnonb30BaTh IPH BBINOMHEHHH YUeOHBIX 3aJaHUH 1 B IIPOIECCE HCCIIEI0BATETbCKOM
JeATeTbHOCTH HayJHO-TIOMYJIAPHYIO TUTEPaTypy XMMUIECKOTO COJCPKaHMs, CIPABOYHBIE
MaTepHabl, pecypcsl MHTepHeTa;
BsicTpanBath pa3BEpHYTHIC MUCEMEHHBIC H YCTHBIEC OTBETHI C ONOPOi Ha HH(YOPMAIUIO U3
y4eOHUKA U CTIPaBOYHBIX MaTepPHaIOB, TPAMOTHO HCIIONB30BATh U3yYCHHBIH MOHATHHHBIH
anmapar Kypca XUMHH;
2.2. | Bogopoa. 12.12.2022 | PackpsIBaTh CMBICI U3Y4aE€MbIX HOHATHI U IPUMEHSATh STU MOHATUS IIPH ONMCAHUU CBOMCTB | Y CTHBIN Menuareka
IHonsiTHE 0 KHCJIOTAX H COJISAX 31.12.2022 | BewecTB U UX NPEBPALLICHUI; oI1poc; IIpoceewenns,
Xapaktepu3oBath (ONUCHIBATh) PU3HUECKHE U XUMUYECKUE CBOHCTBA BOAOPO/A, CIIOCOOBI IMucemennslii | Sxnace, Yuun.py
€ro noJy4eHus, IPUMCHECHUE, KOHTPOJIb,
Cobupats npubop Juis MoJIydeHus BOJOPO/Ia; KonTponbHas
Hcnonb30BaTh XUMUUYECKYHO CUMBOJIMKY IS COCTABJICHUS ()OPMYJT BELIECTB, pabora;
MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PEaKLUi ¢ yuacTHEM BOAOPO/A; [IpaxkTuyeckas
CrenoBath npaBuiiam 0e30macHoi paboThI B J1a00OpaTOPHH P UCTIOIb30BAHUH pabora;
XUMHYECKOH MOCy bl U 000PYA0BaHHUS, @ TAKKE MPABUIIAM 00PAILEHHUS C TOPIOYUMHU
BEILECTBAMH B ObITY;
HJ’IaHVIpOBaTB 1 OCYIICCTBIIATH HA MPAKTHKE XUMHUYCCKHAEC DKCIIEPUMEHTBI, IIPOBOANUTH
Ha6ﬂ}0HCHHﬂ, J€JIaTh BBIBOJBI 110 PE3yJIbTaTaM SKCIICPUMEHTA,
‘Y4acTBOBaTh B COBMECTHON paboTe B IpyMIIe;
2.3. | KosmyecTBeHHbIE OTHOLIEHUSI B XUMUHU 01.01.2023 | PackpbIBaTh CMBICT U3Y4aeMbIX MOHATHI U IPUMEHSATh 3TU MOHATHSA, a TAKXKE N3YUYCHHbIC YcrHbii Mennareka
05.02.2023 | 3aKOHBI ¥ TEOPUH JUIS PEIICHUS PAacUETHBIX 33/1a4; orpoc; IpocBerenmus,
BBIYHCIATH MOJISIPHYIO MacCy BEIECTB; KOJIMYECTBO BEIIECTBA, 00BEM rasa, Maccy IMucemennsit | Sxmace, Yuun.py
BEIIECTBA; KOHTPOJIB;
IIpoBoauTH pacu&éTs O ypaBHEHMSIM XUMHIECKHX PeaKIHUii: KOJIHIECcTBa, 00bEMa, MacChl KontponsHas
BEIIECTBA IT0 H3BECTHOMY KOJIMYECTBY, 00BEMY, Macce PeareHTOB WM IIPOAYKTOB PEakIuy; | paboTa;

BsicTpanBaTh pa3BEpHYTHIC TUCHMEHHBIC H YCTHBIE OTBETHI C ONOPOi Ha HH(YOPMAIUIO U3
y4eOHUKa U CTIPaBOYHBIX MAaTEPHUaIOB, TPAMOTHO HCIIONB30BATh U3yYCHHBIH HOHATHHHBIH
anmapar Kypca XUMHH;




2.4. | Boaa. PactBopbl. [TonsiTue 06 ocHoBaHusAX | 7 1 1

06.02.2023
28.02.2023

PaCKpblBaTb CMBICJT U3Yy4YaE€MBbIX MOHSATUH U TIPUMEHSATH OTU NNOHATUS I[IPU OIIMCAaHUU CBOICTB
BEILECTB M UX MPEBPAILECHNI;

Xapakrepu3oBath (HH3MUECKUE U XUMHUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK PACTBOPHUTENS B
MPUPOIHBIX MPOLIECCAX;

CoCTaBIIATh yPABHEHUS! XUMUUECKUX PEAKLUH C y4acTHEM BOJIbI;

OOBACHATB CYIIHOCTb 3KOJOTMYECKHX MPOOIIEM, CBA3aHHBIX € 3arPA3HEHUEM TIPUPOIHBIX
BO, CIIOCOOBI OUUCTKH BOJBI OT npumecem MEPBHI 110 OXPAaHE BOJ OT 3arpsI3HCHUS,
HnaanosaTb U OCYLICCTBJIATH HA MPAKTUKE XUMUYCCKUE DKCIICPUMEHTEI, IPOBOAUTH
HaOJI0JICHHUS, IeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM SKCIIEPHMEHTA;

CrieoBath npaBuiiaM 6e30MacHOM paboThl B 1a00PATOPHUU IIPH HCIIOIb30BAHUH
XUMHYECKOH MOCYy bl U 000PYyI0BaHHUS;

HpOBOIZ[I/ITL BBIYUCIICHUSA C IPUMECHECHUEM ITOHATHA «MacCoBast J0JI BEIIECTBA B PAaCTBOPEY,
Vcrionb30BaTh MpH BBHITOJIHEHUH YIEOHBIX 33aHUI U B IIPOLIECCE MCCIIEI0BATEIBCKON
JACATCIBHOCTA HAYYHO-TIONYJIAPHYIO JIMTEPATYPy XUMHUYCCKOI0 COACPKaHUs, CIIPABOYHBIC
Marepuaisbl, pecypcsl MHTepHeTa;

YcerHblit
or1poc;
ITucbmeHHbII
KOHTPOJIb;
KoHTtponbHas
pabora;
[paxTnyeckas
pabora;

Menuateka
IIpocsemenus,
Sxnace, Yuu.py

2.5. | OCHOBHBIE KJIaCChI HEOPraHUYECKHX 11 1 1
coequHEeH Ui

01.03.2023
16.04.2023

KnaccuguuupoBars n3ydaeMble BELIECTBA [0 COCTaBY U CBOHCTBAM;

CocraBisiTh (OPMYIIBI OKCUJIOB, KUCIIOT, OCHOBAHHIl, COJICH U HA3bIBATh UX 10
MEX/IyHapOIHOI HOMEHKIIATYPE;

IIporuo3upoBats CBOICTBA BEIECTB HA OCHOBE OOIIHX XMMUYECKHUX CBOHCTB H3y4EHHBIX
KJIaCCOB/TPYIII BEILECTB, K KOTOPBIM OHU OTHOCSTCS;

CoCTaBILSITh MOJICKYIIPHbIC YPAaBHEHHUS PEaKLHi, HILTIOCTPUPYIOIIHX XUMUYECKHE CBOIICTBA
u Cl'[OCOGbI IMOJTYyYE€HHUS BEIIECTB U3YUYCHHBIX Knaccos/rpynm a TaK¥K€ NOATBEPXKAAOIINX
TEHETUYCCKYH0 B3aUMOCBA3b MEXYy HUMMU.

ITpon3BoaUTE BBIUKMCIEHHS TI0 YPABHEHUAM XMMHUECKUX PEaKLuii;

HﬂaHl/lpoBaTb 1 OCYLICCTBIIATH HA MPAKTUKE XUMHUYECCKUE SKCIIEPUMEHTDI, IIPOBOAUTH
l-[a6.]'ll()/:l,eHMﬂ7 J€JIaTh BBIBOJBI I10 PE3YyJIbTaTaM 3KCIIEPUMEHTA,

CrenoBath paBuiiaM 6e30MacHoi paboThl B 1a00PATOPHUU NPH HCIIOIb30BAHUH
XUMHUYECKOH MOCY bl U 000PYI0BaHHUS;

HVcrionb30BaTh NpH BBITOJIHEHUH YI€OHBIX 331aHUI M B ITPOLIECCE MCCIIEI0BATEIBCKON
JACATCIIBHOCTU HAYYHO-TIONYJIAPHYIO JIMTEPATYPY XUMHUYECCKOI0 COACPKAHUS, CIIPABOYHBIC
MaTepHaibl, pecypesl UHTepHeTa;

BsicTpanBaTh pa3BEPHYTHIEC MMCEMEHHBIE M YCTHBIE OTBETHI C ONOPOi Ha HH(OpMAaLHIO U3
y4eOHHKa U CIIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO UCIIOIb30BATh N3yUCHHbBII MOHITHIHBIN
armapar Kypca XHMHH;

IucemenHsIi
KOHTPOJIb;
KonTtponbHas
pabora;
IMpaxruyeckas
pabora;

MenuaTeka
IIpocsewenus,
Sxnace, Yun.py

Hroro no paszgeny 33

Paznen 3. llepuoaunyecknii 3axon u [lepuognyeckas cucreMa xumuyeckux iementoB JI. U. MengeneeBa.

CTpoelme aToMoB. XuUMHU4YecKasi cBA3b. OKNCINUTETHHO-BOCCTAHOBUTEIbHBIE peakuuu




3.1. | Hepuoanuecknii 3axon u Ilepuoanueckas
cHCTeMa XMMHYeCKHX 3JIeMEHTOB
. U. Menneneesa. CTpoeHHe aToMa

17.04.2023
07.05.2023

PackpsIBaTh CMBICII IEPUOMYECKOTO 3aKOHA;

ITonumaTth CyLIECTBOBAaHUE nepuoauqecxoﬁ 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX JIEMEHTOB
(M3MEHEHHE PajinyCoB aTOMOB U JIEKTPOOTPHLATEILHOCTH) U X COEAUHEHUH OT
MOJIOXKEHUS! B IEPUOJANUECKON CHCTEME U CTPOCHHS aTOMa;

VcraHaBauBaTh CBS3b MEXAY MOJIOKEHUEM DJIEMEHTA B l'lepl/lO):ll/ll{CCKOﬁ CUCTEMEC U
CTPOEHHEM €ro aToMa (COCTaB U 3apsij AApa, 00lIee YUCIIO AIEKTPOHOB U PaCIpeCIeHuE UX
10 JICKTPOHHBIM CIIOSIM);

[Iporuo3upoBathk XapakTep U3MEHEHUs] CBONCTB 3JIEMEHTOB M UX COSAMHEHHH MO0 IpyInam u
nepuojam [lepuonndeckoil cucreMsl;

XapaKTCpH3OBaTl> XUMHYCCKHUEC JICMCHTHI IIEPBBIX TpéX TNIEPHUOAO0B, KaJIusA, KaJIbLU 110 UX
nosnoxenuto B [lepuonuueckoii cucreme JI. . Menaeneesa;

BeicTpanBaTh pa3BEPHYTHIEC MMCEMEHHBIE M YCTHBIE OTBETHI C ONIOPOii Ha MH(OPMAaLHIO U3
y4eOHHKa U CIIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO UCIIOIb30BATh N3yUCHHbBII MOHITHIHHBIN
anmapar Kypca XUMHUHM;

Hcnosb30BaTh Y BBIOJIHEHUH y4eOHBIX 331aHUH TEKCTHI y4eOHHKa, CIIPaBOYHbIC
marepuainbl (ITeproauyueckyro cucTeMy XumMuieckux snementoB 1. 1. Menpaeneesa,
TaOJIMILy paCTBOPUMOCTH KHMCIIOT, OCHOBAHHM U CONCH B BOAE, HIEKTPOXUMHYECKHI PAS
HaIpSUKCHUH METaJlIoB);

YcerHblil
or1poc;
ITucbmeHHbII
KOHTPOJIb;

Menunateka
IIpoceewenns,
Sxnace, Yuu.py

3.2. | Xumuueckas cBsi3b. OKHCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PeaKIUU

08.05.2023
25.05.2023

PackpbIBaTh CMBICI H3y4aEMbIX [TOHATHIH;

OrmpezensaTh BUJ XUMUYECKON CBSI3U B COSMHEHUH;

OrnpenensTh CTeneHb OKUCIEHH XMMHYECKOTr0 3JIEMEHTa 110 (hOpMyJIe €0 COEJUHEHMUS;
OrmnpesensTh SIEMEHT (BELECTBO) — OKHCIIUTEIb U JIEMEHT (BELIECTBO) —
BOCCTaHOBHTEJIb;

OOBSACHATH CYIIHOCTb IPOLIECCOB OKUCIEHHS U BOCCTAHOBJICHUS;

CoCTaBIIATh HIEKTPOHHBIH OallaHC ¢ Y4ETOM YKCIIa OTIAHHBIX U HPHHSTBIX JIEKTPOHOB,;
CoCTaBIIATh yPaBHEHHUE OKUCIIUTEILHO-BOCCTAHOBUTEIILHON PEAKLIUH;

Hcnonb30BaTh NpY BBIOIHEHUN yYeOHBIX 33laHUH TEKCThI y4eOHHKa, CIIPaBOYHbIE
Martepuabl (IEPHOIHUECKYI0 CHCTEMY XUMUYeCKuX aemenToB /1. 1. Menaeneesa, Tabmuiy
PacTBOPUMOCTHU KHCJIOT, OCHOBAHMH U COJIEH B BOJIE, DJIEKTPOXUMUUECKHUI s/l HANPSHKEHN I
METAaJLIOB);

YcTHbIit
or1poc;
ITucpMeHHBIN
KOHTPOJIb;
KoHTtponbHas
pabora;

Menunareka
Ipocselenus,
Sxnace, Yun.py

Hroro mo pasuery:

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
IMTPOI'PAMME
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YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus. 8 knacc/Pymsutuc I'.E., @enpaman @.I'., AxkinonepHoe obmiectBo «M3natensctBo «IIpocBemenune»;
Beenure cBOil BapuaHr:

METOANYECKHUE MATEPUAJIBI IUISA YYUTEJIA

JleMOHCTpalMOHHbIE MaTepUAIbI U TAOIHIIBI JUIs IPOBEICHUS 3aHATUH;

I'abpuensn O.C., Tpury6uak U.B., Xumusa. CO0pHUK 3aa4 ¥ ynpakxHeHui. § Kiacc;
Epemun B.B., [Ipo3noB A.A., Xumus. 8-9 kitacchl. 3aJaqyHuK;

Panenxuii A. M., Xumus. {unaktuueckuil Matepuai. 8-9 Kiacchl;

I'apa H. H., I'abpycesa H. U., Xumus. 3agaunuk ¢ "moMoniHukom". 8-9 kiaccol;
[Munapesa I'.A., daBsinouknna C.B., KoHTposbHbIE U TPOBEPOUHBIE PAOOTHI 10 XUMUMU;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Menuareka IIpocBenienus, SAkmnacc, Yuu.py.



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YUYEBHOE OBOPY/IOBAHUE

IIK;

WNHuTtepakTuBHas naHenb (J10CKa);

CripaBoYHBIE TAOIHUIIBI,

WHTepakTHBHBIC KOJUICKIIUN ¢ 00pa3iiaMi MaTepHajioB U BEIIECTB;
[Mudposas nadboparopust Releon mo xumun (yuuTens);

Habop xpucTainueckux pemeéToK BEIIeCTs;

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, MIPAKTHYECKHNX PABOT,
JEMOHCTPAIIUI

Becsl anextponnbie ¢ USB-niepexoaHukoM;

Cronuk noabEMHLII;

LenTpudyra neMoHCTpAIIMOHHAS;

[IITaTuB 1eMOHCTPAIMOHHBI XUMHUYECKHU;

Armmapar Juist MPOBEICHUS XUMHUYSCKUX PEaKIIN;

Arnmnapar Kunmna;

I'openka yHuBepcanbHas;

HaGop amnst anexTponn3a 1eMOHCTPAMOHHBIIN;

[TpuGOpHI: 17151 OKUCIICHUS CIUPTA HAJl METHBIM KaTaJIM3aTOPOM, JIJISl ITOJTyUEHHSI TAJIONI0ATKAaHOB
JIEMOHCTPAIIMOHHBIN, JJIs TTOJyYCHUS PACTBOPUMBIX BEIIECTB B TBEPIOM BHJIC, JIJIS ONPEICICHUSI COCTaBa
BO3/yXa, JIsl HWJUTIOCTPAIIMH 3aKOHA COXPAHEHUST MacChl BEMIECTB, /IS HIUTIOCTPALIMU 3aBUCHMOCTH CKOPOCTH
XUMHUYECKHUX PEAKIHH OT YCIOBHIA OKPYKAIOIICH CPEIbI, TSI OMBITOB TI0 XUMHH C JJICKTPUICCKUM TOKOM
(J1aGopaTopHBIiA), AJIS MOTYYEHHUS Ta30B;

VYcTaHoBKa JUIsl QUIIBTPOBAHUS [1O/T BAKYYMOM;

VYcTaHOBKa /1715l IEPErOHKH BEILECTB;

KomruiekT konb 1eMOHCTPaIllMOHHBIX;

KoMrmiekT cTexnstHHOM mocyapl Ha nutHdax 1eMOHCTPAIIMOHHBIN;

OKCHKATOPHI;

Habop nis MmogenupoBaHus CTPOEHUSI HEOPIraHUYECKUX BEILIECTB;

Habop s MmoaenupoBaHusi CTPOEHUSI aTOMOB M MOJIEKYJT;

Habop nns MmoaenupoBaHust 3JI€KTPOHHOTO CTPOEHHUSI aTOMOB;

[udposas naboparopus Releon nmo xumuwu;

Ha6op nmpo6ok pe3nHOBBIX;

[TpoOupku Bropia;

[Tpo6Gupky 1BYXKOJIECHHBIE;

3axumMbl Mopa;

KomrmuiexTs! mocyapl: uzaenus u3 kepaMuki (dhapdopa u dasiaca), 10xku GpapdopoBbie, MepHbIEe KOIOBI,
MEpHbIE [IUIUHAPHI, BOPOHKH, TUTIETKH, CTAKAHBI XUMUYECKUE, OIOKCHI, CTYIIKH C IECTUKAMU, KOJIOBI
KOHUYECKHE U TUIOCKOJOHHBIE;

Yaiu KpucTauiu3aluoHHBIE;

[umIe TUTENBHBIE,

bropetku;

[Tpobupkwy;

baHku moj peakTUBHI;



[ taTuBkl 1151 TPOOUPOK;

[IITaTuBbI 1a0OPATOPHBIE XUMUUYECKUE;

KommiekTs! cpeAcTB 1 MHIMBUAYAIbHON 3aIlUTHI;
KoMmiekTsl XUMHYECKUX PEaKTHBOB;

BriTsokHOM mKad;
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