MUHHUCTEPCTBO NPOCBEIIEHUSA POCCUHACKOU ®EJEPAIIIN

MunucrepcTBo 00pazoBanus U Hayku PecriyOnuku Jlarectan

MO "XacaBropToBCKui paiioH"

MKOY "Hosoraratiauuackasa COII nmenn Canumona X. X."

PACCMOTPEHO COI'TACOBAHO
Ha 3acelaHul METOI0b0eTMHEeHUS 3aMECTHUTEIb JUpeKTopa mo YBP
MY3BIKH,U30
CanumoB A.X.
AcnamxanoBa C.M.

IIpoToxomn Nel
[Ipotokoa Nel

OT nn r.
or""r.

PABOYAS ITPOTPAMMA

y4e0HOro npeamera
«XumMus»

Jlnsa 8 ximacca OCHOBHOTO 00111eTo 00pa3oBaHus
Ha 2022-2023 y4eOHBIH 1o

CocraBurenb: Aciamxagosa C.M.
YUUTEIb XUMUHU.

c.Hosoraratiu 2022r.

YTBEPXIEHO
JlupexTop

Acnamxanos C.U.

ITpuxa3 Ne20

nn

oT T.



IHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo XuMuH JyIsi 00yJaroIuXcs 8 KJIaCCOB COCTaBlIeHA Ha OCHOBe TpeboBaHMil K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00111er0 00pa3oBaHus,
npeacTaBieHHbIX B DeepanibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOT'O OOIIIEro
o0pa3zoBaHusl, ¢ YIETOM pacrpeeI€HHBIX 10 KJIaccaM MPOBEPSIEMBIX TPEOOBaHMI K Pe3y/IbTaTaM OCBOCHUS
OCHOBHOW 00pa3oBaTeIbHON POTpaMMBbl OCHOBHOTO O0IIET0 00pa30BaHUs U SJIEMEHTOB COJICPIKAHUS,
MIPEJICTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE TI0 XUMHUH, a TaKkKe Ha ocHOBe [IprMepHOil mporpaMmbl
BOCTIUTaHMSI 00YUYAIOMIMXCS IIPH MOJyYEHHH OCHOBHOTO 00111er0 00pa3oBanus U ¢ yuérom Konnenmuun
npenojaBaHus yueOHOro npeamera « Xumus» B 00pa3zoBaTesibHbIX opranuzanusax Poccuiickoit denepanuu,
peann3yoIrX OCHOBHBIE 0011e00pazoBaTebHble porpammsl (yTB. Pemennem Komternn MunnpocBemeHus
Poccuu, nmporoxoi ot 03.12.2019 N IIK-4BH).

OBHIASA XAPAKTEPUCTUKA YYEBHOT'O ITPEJIMETA «XUMMUWS»
Bknan yueOnoro npenmera « XUMHs» B JOCTHKEHHE 1€ OCHOBHOTO 00I11ero 00pa3oBaHus 00yCIIOBIICH
BO MHOI'OM 3HaUY€HUEM XUMHUYECKON HAYKU B MO3HAHUU 3aKOHOB IPUPO/Ibl, B PA3BUTUU MPOU3BOAUTEIbHBIX

cuJ1 00LIECTBa U CO3JJaHUH HOBOI 0a3bl MaTepUaIbHON KYJIbTYpPHI.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK PACIpOCTpaHKiIa CBOE BIMSHUE HA BCe 00JacTU
YeJIOBEYECKOI'0 CYIIECTBOBAHMUS, 33/1ajla HOBOE BUIEHUE MUPA, CTaja HEOThEMJIEMbIM KOMIIOHEHTOM MUPOBOMH
KYJIBTYpbl, HEOOXOUMBIM YCIIOBHEM KH3HH OOLIECTBA: 3HAHHE XUMUU CIIYKUT OCHOBOU 111 (JOPMHUPOBAHUS
MHUPOBO33PEHNUS YEJIOBEKA, €0 MPEACTABIECHUI O MaTEpPUAIBHOM E€AMHCTBE MUPA; BaXKHYIO POJIb UTPAOT
(bopMHpyeMble XUMHEH MPeICTaBIEHHUS O B3aUMOIIPEBPAILIEHHUSIX SHEPIHU U 00 3BOJIIOIINHY BELIECTB B IPUPOJIE;
COBpPEMEHHAas XMMHMsI HallpaBJieHa Ha pelleHe TI00abHBIX TPOOJIeM YCTOMUUBOTO Pa3BUTHUS YEJIOBEUECTBA —
CBIPbEBOI1, SHEPreTUUECKOIl, MUIIEBOM U IKOJIOTHUECKON O€30IaCHOCTH, IPOOIEM 3PaBOOXPAHEHHUSL.

B ycnoBusix Bo3pacTaroniero 3HaueHus XMMHUH B )KU3HU OOIIECTBA CYILIECTBEHHO IMOBBICHIIACH POJIb
XUMHUYECKOro oOpa3oBaHus. B ninane conuanuszanyuy OHO SBISETCS OJHUM U3 YCIOBUNA (HOPMHUPOBAHUS
MHTEJUIEKTA JJMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY Y€JI0BEKY XUMUYECKUE 3HAHUSI HEOOXOAUMBI JUIs IPUOOpeTeH s OOLIEKYIbTYPHOTO YPOBHS,
MTO3BOJISIIOIIETO YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO y4acTBOBATh B MHOTOOOPa3HOM KU3HU
oOuiecTBa, i1 OCO3HAHMSI BA)KHOCTHU Pa3yMHOI'0 OTHOIIEHMSI K CBOEMY 370POBbIO M 3JJ0POBbIO IPYIUX, K
OKpY’Karollen MPUPOIHOMN Cpelie, I TPAMOTHOIO MTOBEAEHUS ITPU UCIIOJIb30BAaHUU PA3IIMYHBIX MaTEPUAIOB U

XUMHNYECKHUX BCIIIECTB B HOBCG}IH@BHOﬁ KH3HH.

Xumuueckoe 00pa3oBaHue B OCHOBHOM IIKOJIE ABJSETCS Oa30BbIM MO0 OTHOIIEHUIO K CHCTEME OOIIEro
XMUMHYECKOro oopazoBanus. [109TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaiu3yeT MpUCYIIHEe 00IIeMy
XUMHUYECKOMY 00Pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXKAOT roCy1apCTBEHHBIE, OOIIIECTBEHHBIE U
WH/IMBUyaJIbHBIE TOTPEOHOCTH. DTUM OIpeeNsieTcs CyIHOCTh 001IeH cTpateruu o0y4eHus, BOCIIUTaHUS U
pa3BUTH 00YUAIOIIUXCS CPEJICTBAMU YUEOHOTO MpeIMeTa «XUMHUS».

Nzyuenne mpeamera: 1) crmocoOCTByeT peasiu3aii BO3MOXKHOCTEH JIJTsi cCaMOPa3BUTHS M (POPMUPOBAHUS
KYJIbTYpPbI JINYHOCTH, €€ 0011Iel 1 PYyHKIIMOHAIBHON I'PaMOTHOCTH; 2) BHOCUT BKJIaJ B hopMupoBaHue
MBIIJIEHHS ¥ TBOPUECKHUX CIIOCOOHOCTEN MOJPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON Y4eOHOM e TeIbHOCTH,

OKCIICPUMCHTAJIBHBIX U UCCIICA0BATCIIbCKUX YMeHHﬁ, HGO6XOI[I/IMI)IX KaK B HOBCCHHGBHOﬁ KHU3HU, TaK U B



poeCCHOHATIBHOM IEeATENTbHOCTH; 3) 3HAKOMHT CO CIIeHM(UKON HAyYHOTO MBIIIIJICHHUS, 32K/ JbIBAET OCHOBBI
HECJIOCTHOI'O B3IJIAa Ha CAUHCTBO MMPUPOAbI U UCJIOBCKA, ABJIACTCA OTBECTCTBCHHBIM 3TAallOM B q)OpMI/IpOBaHI/II/I
€CTECTBEHHO-HAYYHOU TPAMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOLICHHUS
K €CTECTBEHHO-HAayYHBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTHYECKOE 00pa30BaHHe
MIKOJBHUKOB.

HaspanHple HanpaBJIeHHs B O0YYCHUHM XUMUHN 00SCTICYUBAIOTCS CIICITU(PUKON COACpKaHUS IPEAMETa,
KOTOpLIﬁ ABJICTCA NCAArOrM4CCKU aJallTUPOBAHHBIM OTPAXKCHUCM 0a3zoBoi HAayKM XUMHHU Ha OHpCI[CJIéHHOM
JTane e€ pa3BUTHUA.

Kypc XxumMu1 0OCHOBHO IIKOJIBI ODUEHTUPOBAH HA OCBOCHHE 00YYAIOLIMMHCS OCHOB HEOPTaHUYECKON XUMHUU

Y HEKOTOPBIX MOHATUH U CBEIEHUI 00 OT/IEIBHBIX 00BEKTAaX OPraHNYECKON XUMHH.

Crtpykrypa conepkanus rnpeaMera copMupoBaHa Ha OCHOBE CUCTEMHOTO MOX0/a K €r0 U3y4YeHHIO.
Copep:xaHue CKJIaIbIBAETCS U3 CUCTEMbI IIOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbI IIOHATUHN O
XuMHUYecKol peakuuu. O6e 3TU CUCTEMbI CTPYKTYPHO OpraHU30BaHbl IO MPUHIIMITY MOCIEI0BATEILHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEACTABICHUI PA3HOTO YPOBHSI: aTOMHO-MOJIEKYJISIPHOTO
y4eHUsl KaK OCHOBBI BCETro eCcTecTBO3HaHusA, ypoBHs [lepuonnueckoro 3akona /I. 1. MenaeneeBa kak
OCHOBHOTO 3aKOHAa XMMUH, YUCHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBsI3U, MPEACTaBICHUN 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEILIECTB B pacTBopax. TeopeTuueckre 3HaHUsI pacCMaTPUBAIOTCS Ha
OCHOBE YMITUPUYECKH MOTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATEIHHO OT OJHOTO
YPOBHS K APYTroMY, BHITOIHSA (YHKIIMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOIYYCHUS N3y4aeMbIX BEIECTB.

Takas oprannzamust coJepskaHus Kypca CIlocoOCTBYET IIPEACTaBICHHIO XUMUUECKON COCTaBIIAIOIEH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbiM 0oOecrieunBaeTcsi BO3MOKHOCTD
q)OpMI/IpOBaHI/Iﬂ y 06y11a101111/1xcs[ ONCHHOCTHOI'O OTHOIICHHA K HAYYHOMY 3HAHWIO U MCTOJaM ITO3HAHW B HAYKE.
Baxxno Taxke 3aMCTUTDB, YTO OCBOCHUC COACPKAHUA KypCa NPOUCXOAUT C NPUBJICUCHUEM 3HAHUU U3 paHee
U3Y4YEHHBIX KypcoB: «Okpyxaromuii Mup», «buonorus. 5—7 knaccel» u «Dusuka. 7 Kiace.

HEJIN U3YUYEHUSA YYEBHOI'O TIPEJIMETA «XUMUWUSA»

K HanpaBieHuio nepBOCTENEHHON 3HAYMMOCTH IIPU peaan3aluu o0pa3oBaTeabHbIX QYHKIMHA peamera
«XUMUS» TPAAULIMOHHO OTHOCAT (hOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKOM HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATEIIBHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYJIbTYpBI. 3a/1a4a MpeIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMHUECKUX 3HAHUN —
BaXHEHUIINX (PAKTOB, MOHATUMN, 3aKOHOB M TEOPETUYECKUX MOJI0KEHUH, TOCTYIHBIX 00001IeHni
MHUPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKa HAYKH, 3HAHUI O HayYHBIX METOJaX U3yUeHHs BEIIECTB U
XMMHUYECKHUX PEaKIMi, a Takke B (OPMUPOBAHUM M PA3BUTUU YMEHUH U CIIOCOOOB JESITEIbHOCTH, CBSI3aHHBIX C
IUTAaHUPOBAHUEM, HAOIIO/IEHHEM U MIPOBEICHUEM XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0OJICHUEM TTPaBUII
6e30macHOro 0OpalleHus ¢ BeleCTBaMH B TOBCETHEBHOM JKU3HU.

Hapsiny ¢ aTum 1ienu u3ydeHus rnpeiMera B IporpaMmMe YTOUYHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MpU3HAETCS HAIIPaBJICHHOCTh O0YYEeHHsI Ha pa3BUTUE M CaMOPa3BUTHE TUYHOCTH, (OPMUpPOBAHUE €€
WHTEJUICKTa U o01IeH KynbTyphl. OOy4eHHE YMEHHUIO YUYUTHCS U MPOJI0HKATh CBOE 00pa3oBaHUE
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

B cBs3u ¢ 3TUM IpH U3Y4YCHUU TIPEAMCTA B OCHOBHOMH IIKOJIE JAOMUHHPYIOIICC 3HAUCHUC HpI/IO6pCJ'II/I TaKHeE
Sk, KakK:

(bOpMI/IpOBaHI/IG HHTCIUICKTYAJIbHO paanToﬁ JIMYHOCTH, TOTOBOH K caM006pa30BaHmo, COTPYAHUUCCTBY,
CaMOCTOATCIIBHOMY IIPUHATHUTIO pemeHm?I, CIIOCOOHOM AaalTUpPOBATHCA K 6BICTpO MCHAKOIIUMCS YCIIOBUAM

JKU3HU,



HAIPaBJICHHOCTh O0YUYCHHUS HA CUCTEMATHYECKOE MPUOOIICHUE yUaAIUXCS K CAMOCTOSTEIbHOM
M03HABATEIBHOM JESITEIbHOCTH, HAYYHBIM METOIaM MO3HAHUS, POPMHUPYIOITHM MOTHUBAITUIO M PA3BUTHE
CIIOCOOHOCTEH K XMMHUU;

obecrieueHre yCIOBHi, CTOCOOCTBYIOMINX MPUOOPETCHUIO 00YIAIOIIIUMHUCS OTIBITA Pa3HOOOPa3HOMA
TSI TEIbHOCTH, TIO3HAHHUS U CAMOIIO3HAHUS, KITFOUCBBIX HABBIKOB (KJTFOUEBBIX KOMIIETCHITUH ), IMEIOIIHX
YHHUBEPCAIbHOE 3HAUCHUE IS PA3JIMYHBIX BUIOB JICATCILHOCTH;

(bopmupoBaHUE YMEHHI OOBSCHSTH U OLCHUBATH SIBJICHUS OKPYXKAFOIIIETO MUPa Ha OCHOBAHUHU 3HAHUN U
OIIBITA, MIOJTYYCHHBIX MTPH U3YUCHUH XUMHU;

(bopmupoBaHKe y 00yJarOIUXCS T'YMAaHHUCTUYCCKUX OTHOIICHUH, TOHUMAaHKSI IEHHOCTH XMMHYCCKIX
3HAHMU JIJIsI BRIPAOOTKHU SKOJIOTHUYECKH 1eJIECO00Pa3HOro MOBECHUS B OBITY H TPYOBOM JACATEILHOCTU B
LEJISIX COXPAHEHHSI CBOCTO 3/I0POBbsl 1 OKPYXKAOIICH MPUPOTHON CPEIIbI;

pa3BUTHE MOTUBAIIMU K OOYYSHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHUS OOLICYETIOBEYESCKUX [ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS U HAPABICHHOCTH
JanbHeHIero ooy4eHus.



COJEP)KXAHUE YYEBHOI'O ITPEJIMETA

IlepBoHayajibHbIEe XUMHYECKHE MOHATHS

[Ipenmer xumuun. Ponp xuMuu B KU3HU YesoBeka. Tena u BemecTBa. GU3nyecKue CBOMCTBA BEIIECTB.
ArperaTtHoe cocTosiHME BelecTB. [[oHsATHE 0 MeTO1aX MMO3HAaHUS B XUMHUU. XUMUS B cUCTeME HayK. YucTele
BelecTBa U cMecu. CrocoObl pa3iesieHus: CMeCce.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 371eMEHTBI. CHUMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpocThie U CI0KHBIE
BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BenlecTB. OTHOCUTENbHAS aTOMHAas Macca. OTHOcHUTENbHAsI MOJIEKYJIsIpHast Macca. MaccoBas 1071
XUMHUYECKOI'0 2JIEMEHTA B COCUHEHUH.

®u3nuecKue U XUMUUECKHE SIBJICHUS. XUMUYECKas peakius U e€ Npu3Haku. 3aKOH COXPaHEHUsI MaCChl
BEIIECTB. XUMHUYeCKUe ypaBHeHus. Kinaccudukanus XuMUYeCKUX peakiuii (COeIMHEHHS, Pa3I0KEHHS,
3aMeIeHus, 0OMEHA).

XHUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 1011, ¢ mpaBujiaMu paboThI B JIAOOpaTOPUH U
npuéMaMu 00palIeHus ¢ JIabopaTOPHBIM 000PYAOBAHUEM; U3YICHHE U ONMHCAaHUE PU3NISCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BELIECTB; HaOI0qeH1E (PU3NUECKUX (TJIaBJIEHUE BOCKA, TasHUE JIbJ]a, pACTUPAaHUE
caxapa B CTYIKE, KHIIEHUE U KOHJEHCALlUsI BOJIbl) U XUMUYECKUX (TOpPEHUE CBEUH, IPOKATMBAHUE METHOM
IIPOBOJIOKH, B3aUMOJEHCTBUE MeNa ¢ KUCIIOTO) SABJIEHUH, HA0II0AEHHUE U OIIMCAaHUE MPU3HAKOB IIPOTEKAHUS
XUMHUYECKHUX PEeaKLMii (pas3sioKeHue caxapa, B3auMOIEHCTBHE CEPHOI KUCIIOTHI € XJIOpUAOM Oapus,
pasnoxenue ruapoxcuaa meau(Il) mpu HarpeBanuu, B3auMoJIeicTBUE Kene3a ¢ pactBopom coiu meau(Il));
M3YYCHHE CIIOCOO0B pa3eiieHus: cMecei (C IMOMOIIBIO MarHuTa, GUILTPOBaHUE, BHITIAPUBAHKE, JUCTHIUISIIHS,
xpomarorpadus), mpoBeieHNe OYNCTKH TOBAPEHHON COJIN; HAOIIOACHUE U OTIMCAHKE PE3YIbTaTOB IPOBEACHUS
OIbITa, UJUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI MacChl; CO3/1aHUE MOJIETIeH MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baskneimue npeacTaBUTEIM HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmecs razos. Coctas Bo3ayxa. Kuciaopon — aneMeHT U npoctoe BemecTso. Haxoxnenue
KHCJIOpO/ia B IpUpoe, GU3nUecKue U XMMUYeckre cBoicTBa (peakuuu ropenust). Oxcunel. [Ipumenenne
kucinoposaa. CriocoObl MOTy4YeHHs KUCIOPOAa B JIaOOPaTOpUU U MPOMBIIIIIEHHOCTH. KpyroBopoT Kuciopona B
npupoze. O30H — aJuI0TPOINHAsE MOJU(PHUKALNS KUCIOPO/a.

TennoBoil 3¢ ekt XUMUUECKOH peakuy, TEePMOXUMUYECKHE YPAaBHEHHUS, 3K30- U SHIOTEPMUYECKHE
peakuuu. TommuBo: yroias 1 MeTaH. 3arpsi3HEHUE BO3/lyXa, YCUIIEHUE TApHUKOBOTO 3¢ (dekTa, pazpylieHue
030HOBOTO CJIOS.

Bonopon — snemeHT u npocToe BemecTBo. Haxoxaenue Bogopoaa B npupoje, Gpu3ndeckue 1 XUMUYECKHe
CBOWCTBA, IPUMEHEHHE, CIIOCO0BI MoTy4YeHus. Kucinotsl u conu.

KonunyectBo BemectBa. Moisib. MonsipHast Macca. 3akoH ABorajpo. MossipHblil 00bEM ra3oB. Pacuérsl no
XUMUYECKUM YPaBHEHHUSM.

®dusnueckue cBoCTBa BOAbL. Bona kak pactBoputens. PacTBopbl. HachlllieHHbIE 1 HEHACBILLIEHHBIE
pacTBOpbL. PacTBOpUMOCTS BewIeCTB B BoAe.MaccoBast 10715 BELIECTBA B pacTBOpE. XMMUYECKUE CBOMCTBA
Bozbl. OcHOBaHUsA. Poib pacTBOPOB B IIPHUpPOJIE U B J)KU3HU 4YesloBeKa. KpyroBopoT BojibI B IpUPOJE.
3arpsi3HeHue NpupoaHbIX Bod. OXpaHa U OYHMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heoprannueckux coeaunenuit. Oxcunapl. Knaccugukaius okcuaoB: coiaeodpasyomue
(ocHOBHBIE, KUCIIOTHBIE, aM(oTepHbIe) U HecosleoOpa3ytomre. HoMeHknatypa okcuioB (MexX1yHapoJHast U
TpuBHasbHasA). PrU3nueckre 1 XMMHUYECKHE CBOMCTBA OKCUIOB. [loyueHne okcuios.

OcnoBanus. Knaccuukanus ocHOBaHU: MIENOUN U HEPACTBOPUMBIE OCHOBaHU. HoMeHkaTypa
OCHOBaHMH (MEXIyHAapOJHAas U TpUBUANIbHAS ). DPU3HUECKUE U XUMUYECKHUE CBOMCTBA OCHOBAHHIA.
[Tonyyenue ocHOBaHUM.



Kucnotel. Knmaccudukanus kucnor. Homenknatypa KucioT (MeKIyHapoaHas U TpUBHANIbHAS ). DU3NUECKHe
Y XMMHYECKHE CBOMCTBA KUCTOT. Psan aktuBHOCTH MeTauioB H. H. bekerosa. [lonyuenue kucnor.

Comu. HomenknaTypa cosied (MexayHapoaHasi ¥ TpUBHAIbHAS ). DU3HMYECKHE U XUMHUYECKUE CBOMCTBA
coseit. [Tonyuenue cosneil.

" eneTnueckast CBsI3b MEXK/y KJIacCaMU HEOPTaHUYECKUX COSAMHEHUU.

XUMHUYECKUH SKCIIEPUMEHT: KaYeCTBEHHOE OIpeIeJICHUE COIeP KaHUs KHCIOpOia B BO3yXe; MOJIyUeHHeE,
coOupaHue, pacrio3HaBaHUE U U3yYyeHHE CBOMCTB KUCIOPO/1a; HAOII0IEHUE B3aUMOICHCTBHUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOBHUKHOBEHUS U MPEKpallleHus ropeHus (1oxkapa); 03HakoMJIeHHe ¢ o0pa3iamMu
OKCHJIOB U OIKMCaHUE UX CBOMCTB; MOIy4YeHHUEe, COOMpaHUe, PacliO3HABaHUE U U3yUYeHHE CBOMCTB BOJIOPOAA
(ropenwue); B3aumoieiicTBre Bojgopoaa ¢ okcuaoM Meau(I1) (Bo3MOKHO MCITOIB30BaHKIE BUACOMATEPHATIOB);
Ha0I0/IeHue 00pa3IoB BEUIECTB KOJUYECTBOM 1 MOJIb; HCciIeloBaHNE OCOOEHHOCTEN PACTBOPEHHUSI BELIECTB C
pa3IMYHOI pacCTBOPUMOCTHIO; PUTOTOBIICHNE PACTBOPOB C OIpeIeIEHHON MacCOBOH /10J1ei pacTBOPEHHOTO
BEIIECTBA; B3aUMOJICHCTBUE BOJIbI C METAJJIaMU (HaTpUEM U KaJibl[ueM) (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHAIIOB); OIPEICTICHUE PACTBOPOB KHUCIIOT U HIeNI0Ueii C MOMOIIBbIO HHIUKATOPOB; UCCIIEIOBaHNE
00pa3110B HEOPraHUYECKUX BELIECTB PA3IUYHBIX KJIACCOB; HAOIIOACHNE U3MEHEHUSI OKPACKH UHIUKaTOPOB B
pacTBOpax KHCIOT U IIeNioueii; u3yueHue Bzaumoaeiicteus okcuaa meau(Il) ¢ pactBopoM cepHOil KUCIOTHI,
KHUCJIOT C METAJUIAMHU, PEaKINi HeHTpaau3aluu; NoJy4yeHe HePaCTBOPUMBIX OCHOBAHH, BEITECHEHHE OJIHOTO
MeTalljia IPYyruM U3 pacTBOpa COJU; pPeLIeHHE SKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «BakHelmme Kiacchl
HEOPraHUYECKUX COCAMHEHUN.

Ilepunoanuecknii 3axon u llepuonnueckas cucrema xumuuecknx 3jiementTos /I. U. MenpaeseeBa.
Crpoenne atoMoB. XumMuueckasi cBsizb. OKHCINTEJIbHO-BOCCTAHOBUTEJIbHbIE PeaAKIIUH

[IepBbie NONBITKY KJIACCU(PUKALMU XUMUYECKUX 1EMEHTOB. [IoHATHE O Ipynnax CXOJHBIX 3JIEMEHTOB
(LIeoYHbIE U LIEI0YHO3EMEIbHBIE METAIJIbI, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3yIoT
amM(OTEpHBIE OKCH/IBI U TUAPOKCH/IBI.

[Tepnoanueckuit 3akoH. [lepnonnueckas cuctema XuMu4eckux 3yeMeHToB J1. 1. Menneneesa.
Kopotkonepuoanas u jnmuaHonepuoanas popmsl Ileproanueckoil cucTeMbl XUMUYECKUX IEMEHTOB /.

N. Menneneesa. [lepuoas! u rpynmnsl. Pu3nueckuil CMbICI MOPAIKOBOTO HOMEPA, HOMEPOB MEPHOIA U TPYTIIIHI
3JIEMEHTA.

Ctpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpoeHUE 3JEKTPOHHBIX 000JI04€K
aToMOB niepBbIX 20 xumuueckux aeMeHToB [lepuonnyeckoii cucremsl 1. . MenneneeBa. XapakrepucTruka
XHMHYECKOT0 3JIEMEHTA IT0 ero nojioxkeHuro B [lepuoanueckoit cucreme J[. . Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHMSI paJiyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUTMUYECKUX CBOMCTB MO IpyIaM U nepuoaam. 3Hauenue [lepuoauyeckoro 3akona u [lepuoaudeckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB I pa3BUTHUA HAyKU U npakTuku. /. 1. MenneneeB — y4éHbIN U
rpaKIaHHH.

Xumunyeckas cBs3b. KoBaneHTHas (MOJIsipHAs U HETIOJISIPHAs) CBSI3b. DJIEKTPOOTPUIIATEIbHOCTh XUMHUUECKUX
31eMeHTOB. MloHHas CBs3b.

Crenenb okucienus. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporieccsl okucnenus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

XUMHYECKUH SKCIEPUMEHT: U3ydyeHue 00pa3IoB BEIIECTB METAJUIOB U HEMETAJIIIOB; B3aUMO/JIeiCTBHE
TUIPOKCHIA MHKA C paCTBOPAMHU KHUCJIOT U IIEJI0Y€eil; MPOBEACHHUE OMBITOB, UJUTIOCTPUPYIOLINX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (rOpeHue, peakiiuu pas3ioKeHNs, COETUHEHHS).

MexnpeaMeTHbie CBA3H
Peanuzanus MexXnpeaMeTHBIX CBS3€H MpU U3yUYEHUH XUMUU B § KIIACCE OCYIIECTBISETCS Yepe3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITUN, TaK U TMOHITHMA, SIBISIFOIIUXCS CUCTEMHBIMU IS

OTACJIbHBIX PEAMETOB €CTCCTBCHHO-HAYYHOT'O ITUKJIA.



OO0mrre ecTecTBEHHO-HAYYHbIC TOHATHUS: HAYYHBIN ()aKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3,
KJaccuuKanus, epruoANIHOCTh, HAOIIOICHUE, SIKCTICPUMEHT, MOJICTTMPOBAHNE, H3MEPEHHUE, MOICTIb,
SIBJICHHE.

®dwusmka: MaTepusi, aTOM, JIEKTPOH, TIPOTOH, HEUTPOH, MOH, HYKJIH]I, ©U30TOIIBI, PAIMOAKTUBHOCTb, MOJICKYJIa,
ANEKTPUUECKUH 3apsiji, BEIIECTBO, TENIO, 00hEM, arperaTHoOe COCTOSIHUE BEIIECTBA, I'a3, QU3NYCCKUE BEIMIUHBI,
€IMHUIIBI U3MEPEHUS, KOCMOC, TUTaHETHI, 3BE311b1, COJTHIIE.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

" eorpadus: armocdepa, runpocdepa, MUHEPAIbI, TOPHBIE TIOPOJIbI, MOJIE3HBIC HCKOIAEMBbIE, TOILIIHBO,
BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

I/IsyquI/Ie XMMHH B 8 Kjacce HaIpaBJICHO HAa JOCTUKCHHUC 06y‘-IaIOH_II/IMI/IC}I JIMYHOCTHBIX, MCTAITPCAMCETHBIX

U TIPEIMETHBIX PE3Yy/IbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMUHOCTHBIE PE3YJIbTATHBI

JIMuHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHUs JOCTHTAIOTCS B XOI€
00y4eHHs XMMUU B €IUHCTBE y4eOHOW U BOCHUTATENbHOM AesiTebHOCTH OpraHu3anuy B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUUCKUMU COLUOKYJIBbTYPHBIMU U TyXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMU, IPUHATHIMU B
o0I1IecTBe MpaBUJIaMH 1 HOPMaMH TIOBEACHHUS U CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U
COLIMAIN3alUHU 00yJaromuXCsl.

JIMuHOCTHBIE PE3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHUCIIE B YACTH:

IMaTpuOTHYECKOr0 BOCIIMTAHUS

1) HEHHOCTHOTO OTHOILEHHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY M HAyYHOMY HACIIEIUIO,
MIOHUMAaHHUS 3HAUEHUSI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOI'O OOLIECTBA, CIOCOOHOCTH BaJI€Th
JIOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX TOCTHKEHUSIX U OTKPBITHIX MUPOBOM M OTCYECTBEHHOW XUMHUH,

3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

I'paskmaHCcKOro BOCIMTAHUSA

2) HpeACTaBICHHS O COLMAIBHBIX HOPMAaX M MIPaBUIaX MEKIMYHOCTHBIX OTHOILICHHUH B KOJUIEKTHBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIe0BATEIbCKOM, TBOPUECKOHN U
IPYTUX BUAAX JAEATEIbHOCTH; TOTOBHOCTHU K Pa3HOOOpPA3HON COBMECTHOM NESATENIbHOCTH MPH BBHIOJIHEHUU
y4eOHBIX, I03HABATEIbHBIX 33/1a4, BHIITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUU Y4EOHBIX MPOEKTOB,
CTpeMJICHHSI K B3aMMOTIOHUMAHUIO U B3aHMOIOMOIIIX B MIPOLIECCE 3TOM y4eOHOM AeITeTbHOCTH; TOTOBHOCTH
OLICHMBATh CBOE MOBEJAECHUE U MOCTYIIKH CBOMX TOBAPHILEH C IMO3UIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

IleHHOCTH HAYYHOI'0 TO3HAHUA

3) MHPOBO33PEHYECKUX MPEICTABICHUI O BEIIECTBE U XUMUIECKOW PEaKIU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U COCTABJISAIOIINX OCHOBY JUIsl IOHUMAHMS CYIHOCTH HAYYHOU
KapTUHBI MUPA; MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOBI, B3AUMOCBS3IX UeIOBEKa
C IPUPOJIHON CPENIO, O POJIU XMMHUH B TOZHAHUU ITUX 3AKOHOMEPHOCTE;

4) 1mo3HaBaTeILHBIX MOTHBOB, HAIIPABJICHHBIX HA MMOJYYEHUE HOBBIX 3HAHUI [0 XUMHH, HEOOXOTUMBIX JIJISI
00BsICHEHUS HAOIIOAAEMBbIX ITPOLIECCOB U SBJICHUM;

5) mo3HaBaTenbHOM, HHPOPMAIIMOHHON M YUTATEILCKON KYJIbTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIILHON
paboThl ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATypPOH, JOCTYITHBIMU TEXHUYECKHUMHU CPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

6) mHTepeca K 00YYEHHIO U TIO3HAHUIO, JTF0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIBCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS O0y4YeHUS B JajbHEHIIEM;

®opMHPOBAHNS KYJIbTYPbI 310POBbS

7) O0CO3HaHUsI ICHHOCTH KHU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/I0POBBIN
00pa3 XKHU3HHU, OCO3HAHMS MTOCTIEICTBUI U HENIPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIA,
HapKOTHKOB, KypeHHsI ), HEOOXOAMMOCTH COOIIOICHNUS TPaBJI 0€30MaCHOCTH MPH OOPALIEHUN C XUMUUECKUMHU
BEIIECTBAMHU B OBITY U peaslbHON KU3HU;

TpyroBoro Bocnuranus
8) mHTepeca K MPaKTUIECKOMY U3yUYCHHUIO TIpodeccrii U Tpyaa pa3iIiuuyHOro poja, yBaKEHHE K TPYIY

pe3yiabTaTaMm pr210BOI>1 ACATCIBHOCTH, B TOM YHCJIC HA OCHOBC IIPUMCHCHU A MMPEAMETHBIX 3HaAHWHU 110 XHUMHHU,



OCO3HAHHOTO BHIOOpA MHIWBUIYAJbHOM TPAEGKTOPUU MPOAOIIKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIIEITHOM
npodeccuoHaNbHOM e TEIbHOCTH U Pa3BUTHUSL HEOOXOAUMBIX YMEHHI; TOTOBHOCTH aJalTUPOBATHCS B
npodeccuoHanbHOM cpene;

JKOJIOTHYEeCKOI0 BOCIINTAHUS

9) 9KOJIOTHYECKH 1eJIECO00Pa3HOr0 OTHOIICHHUS K MIPUPOC KaK KCTOYHUKY KH3HU Ha 3eMiie, OCHOBE €
CYLIECTBOBAHMSI, IOHUMaHUS LIEHHOCTH 370POBOI0 U 0€3011acCHOr0 00pas3a *KHU3HU, OTBETCTBEHHOT'O OTHOIIEHMUSI
K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS LIEHHOCTH COOJIOICHUS IPaBIIT
0€30IacHOTO MOBEICHUS NP paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOIIUX 3J0OPOBBIO M KHU3HH
JIIOJICH;

10) criocoOHOCTH PUMEHSITH 3HAHHS, TOTY4YaeMbIe IIPH U3YyYCHUH XUMHUU, ISl PEILICHHS 3a/1a4, CBSI3aHHBIX C
OKpY>KaroIlel MpUPOAHOM CpeIoi, TOBBIICHUS YPOBHS SKOJIOTHYECKOHN KyJIbTYphl, OCO3HAHUS TTI00aEHOTO
XapakTepa 3KOJIOrMYeCKHX Mpo0IeM U IMyTel UX PELIeHUs: TOCPECTBOM METO/I0B XUMUH;

11) 3KOJIOTMYECKOT0 MBILIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B TI03HABATEILHOW, KOMMYHUKATHBHOM 1

COLIMAJIBHOM ITPAKTHKE.
METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeMeTHBIX Pe3yabTaTOB BBIACISAIOT 3HAYUMBIE 11 (HOPMHUPOBAHHS MHUPOBO33PEHUS
oOlIeHay4HbIE TIOHATHUSA (3aKOH, TEOpHUs, TPUHLIUII, TUIIOTE3a, (PAKT, cCUCTEMa, IIPOLIECC, IKCIIEPUMEHT H JIp.),
KOTOPBIE UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUeOHBIX MTpeIMeTaxX U MO3BOJISAIOT Ha OCHOBE 3HAHUH U3
3THUX MPeIMETOB (OPMUPOBATH MPECTABICHUE O LIEJOCTHOM HAyYHOUW KapTUHE MUPA, U YHUBEPCAIbHBIC
yueOHbIe AelicTBUA (IT03HABATENIbHbIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIIEUNBAIOT
(dbopMHpOBaHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TJIAHUPOBAHHIO U OCYILIECTBICHUIO YUeOHOM 1eATeIbHOCTH.

MeTtanpeaMeTHble pe3yinbTaThl OCBOSHHS 00pa30BaTeIbHON MPOrPaMMBI 110 XUMUHU OTPAXKAIOT OBJIa/ICHUE
YHHUBEPCATbHBIMU MTO3HABATENFHBIMU JEHCTBUSMH, B TOM UHUCIIE:

ba3zoBbIMHM JJorMYecKUMH AelCTBUAMHA

1) yMeHHeM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIICHHUS TIPH OCBOCHUH 3HAHUIL: PACKPHIBATH CMBICIT
XUMHUYECKUX MOHATUH (BBIAENATh UX XapaKTepHble MPU3HAKHU, YCTAaHABIMBATh B3aUMOCBSI3b C IPYTUMHU
MOHATHUSIMU ), UCTIOIb30BaTh MOHATHS 17151 OOBSICHEHUSI OT/I€TIbHBIX (PAKTOB U SIBJICHUI; BBIOMPAaTh OCHOBAHUS U
KpUTEPUH I KJIacCU(PUKALUN XUMUYECKUX BEIIECTB U XMMHUYECKUX peaKLnii; yCTaHABIMBaTh MPUYMHHO-
CIIEICTBEHHBIE CBS3H MEXAY OOBEKTaMU U3YyUEHUS; CTPOUTH JIOTHUECKUE PACCYKICHUS (MHIYKTUBHBIE,
JIeIyKTUBHBIE, [10 AHAJIOTUM); J1€1aTh BHIBO/BI U 3aKIIOUECHHUS;

2) yMEHHEM IPUMEHSTH B ITPOIIECCE MTO3HAHUS MTOHATHSI (IPEIMETHBIC U METAIPEIMETHBIC), CAMBOJIHUECKHE
(3HAKOBBIE) MOJIENIH, UCIIOIB3YEMbIE B XMMHH, IPEOOPA30BhIBATh IIMPOKO NPUMEHSIEMbIE B XUMUHN MOJEIIbHbIE
MIPE/ICTaBICHUS] — XUMHUYECKHUH 3HaK (CUMBOJ 3JIEMEHTA), XUMUu4eckas popMmysia U ypaBHEHHE XUMHUECKON
peaxkuuy — Mpu pelieHuH y4eOHO-TT03HaBaTENbHBIX 3a7a4; C YYETOM 3THX MOJIENbHBIX MPEACTaBICHUI
BBISIBJISITH M XapaKTepU30BaTh CYIIIECTBEHHbIE MPU3HAKU U3y4aeMbIX O0BEKTOB — XUMUYECKUX BELIECTB U
XUMHUYECKUX PEaKIIMii; BBISBISATH O00IIKME 3aKOHOMEPHOCTH, TPUUMHHOCIIEACTBEHHbBIE CBSI3U U IPOTUBOPEUHS B
M3Yy4aeMbIX IMpolieccax U SBJIEHUSX; MPeAsiaraTb KpUTEPUHU IS BBISIBJICHUSI STUX 3aKOHOMEPHOCTEH 1
MIPOTUBOPEUUIl; CAMOCTOSITENILHO BHIOMPATh CIO0co0 pelieHust yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO
BapHaHTOB peIlEeHUs, BBIOUPATh Hanboee MOoAXOALINI ¢ yUETOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHER);

ba3oBbIMU HMccIe10BATEIbLCKUMHY AeHCTBUIMHU

3) yMeHHEM HCITOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA [TO3HAHUS, & TAKXKE B KAUECTBE
OCHOBBI JIsl POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

4) nproOpeTeHUE OMBITA 10 MJIAHUPOBAHUIO, OPTaHU3AIMU U TPOBEACHUIO YYCHHYECKIX YKCIIEPUMEHTOB:
yMEHHUE Ha0II01aTh 3a XOJ0M IPOIIecca, CAMOCTOATEIBHO IPOTHO3UPOBATH €TI0 Pe3ysbTaT, (HOpMyIUpPOBATh



0000IIIeHUS ¥ BBIBOJIBI TIO pe3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIEIOBAHUS, COCTABIATH OTYET O
MpoJieTIaHHOM padoTe;

Pa6oToii ¢ nngopmanueii

5) ymeHueM BbIOUpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIUIO PA3IMYHBIX BUAOB H (HOPM
MPEJCTAaBICHUS, TIOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJISIPHAS JTUTEPATypa XUMHUIECKOTO
coZiep KaHusl, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHeTa); KpUTHUECKH OLICHUBAThH IPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

6) yMeHHEM MPUMEHSTh Pa3JIMYHbIC METOJIbI M 3aIIPOCHI ITPU TIOUCKE U 0TOOpEe MHPOPMAIHU 1
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX JIJIsl BHITIOJTHEHUS YIeOHBIX U TIO3HABATENIbHBIX 3a/1a4 OTIpe-
IEeNEHHOTO TUIIA; MPUOOPETEHHE OIBITA B 00JIACTH UCTOIB30BAaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIAZICHNE KYJIbTYPOI aKTUBHOTO UCIOJIB30BAHUS PA3TUYHBIX IIOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BEIOMPATH ONTUMAIBHYIO (hOpMY IpeACcTaBIeHU HHPOPMALIUU U WILTIOCTPUPOBATh
pelaeMble 3a/1a41 HECTIOKHBIMU CXEMaMH, InarpaMMaMu, IpyruMu popMamMu rpaduku U X KOMOMHALIUSAMU;

7) YMEHHEM HCIIOJIb30BaTh M aHAJM3MUPOBATh B MpOLIECCe YISOHOM U MCCIICI0BATEIBCKOM ACATSILHOCTH
MH(OPMAIIHIO O BIMSHUH POMBIIIJICHHOCTH, CEIBCKOTO X03sICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAFOIIEH
MPUPOIHOMN CPENbI;

YHHuBepcaTbHbIMU KOMMYHHKATHBHBIMH JIEHCTBUSIMH

8) ymMeHueM 3a7aBaTh BOIPOCHI (B X0OI€ AUAIOTa U/WIK TUCKYCCHH) IO CYIIECTBY 00CYKIaeMOI TEMBI,
(bopMyITHPOBATH CBOU MPEIIOKEHHSI OTHOCUTEIBHO BBITIOJHEHUS MPEJIOKCHHOH 3a/1a4u;

9) nmprobOpeTeHHe OMbITA PE3CHTAIMH PE3YIbTATOB BHITOJHEHUS XMMUYECKOTO KCIIEPUMEHTA
(;1abopaTopHOro OMbITa, TA00PATOPHON PAOOTHI MO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

10) 3anHTEepECOBAaHHOCTH B COBMECTHOW CO CBEPCTHUKAMU TTO3HABATEIILHON M UCCIIEI0BATEIbCKOM
JESTeIbHOCTH MIPU PEIICHUN BO3SHUKAIOIIUX MPOOJIEM Ha OCHOBE y4ETa OOIIMX HHTEPECOB U COTJIAaCOBAHUS
no3unui (00CyXIeHUsI, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIAS COBMECTHBIX JICHCTBUH,
OIpeJieJIeHUue KPUTEPUEB 110 OL[EHKE KauecTBa BHIMOJIHEHHON paboTHI U 1p.);

YHuBepcalbHBIMH PeryisiTUBHBIMH /1€/iCTBUSIMH

11) ymMeHHEM CaMOCTOSITEILHO OMPEICIIATh EJU IeATEIbHOCTH, TUTAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIUPOBATH U TIPH HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO JIEITEILHOCTh, BEIOMPATh Hanbosee
s dexTUBHBIEC CITOCOOBI pelieHrs YIeOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOATEILHO COCTABIISITh HIIH
KOPPEKTUPOBATH MPEIJIOKEHHBINA aITOPUTM JIEUCTBHI MPU BHITIOJIHEHUH 33/IaHUH ¢ YIETOM TOJTYYSHHUST HOBBIX
3HaHUH 00 U3y4aeMbIX 00bEKTaX — BEIIECTBAX M PEAKIIUAX; OLICHUBATh COOTBETCTBHUE MOTYUYEHHOTO
pe3yJibTaTa 3asiBJICHHOM LIEJIH;

12) YMCHHEM UCITIOJIB30BATh U AHAJIU3UPOBATH KOHTCKCTBI, TPCAJIaracMbIC B YCJIIOBUU 3aJIaHUI.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeamMeTHBIX pe3yIbTaTOB MO0 OCBOCHHUIO 0053aTELHOTO CO/IEpKaHUsI, YCTAHOBIIEHHOTO JJAHHOM
MIPUMEPHON pabouel MporpaMMoil, BEIJICISIOT: OCBOSHHBIE O0YJAIOIIMMUCS HAyYHbIE 3HAHWS, YMEHUS U
CIOCOOBI IEHCTBUM, CIEITU(UUECKHE TS TPEAMETHON 00J1acTH « XUMHS», BUJIBI JEATEILHOCTH T10 MOTYyYEHUTO
HOBOTO 3HAHMS, €T0 MHTEPIPETAIIUN, TPEOOPA30BAHUIO M IPUMEHEHHIO B PA3TUYHBIX YUEOHBIX U HOBBIX
CUTYaIHsX.

[IpenMeTHBIE pe3yabTaThl OTPAKAIOT CPOPMUPOBAHHOCTD Y OOYUAIOMINXCS CIEAYIOIMNUX YMEHUH:

1) packpvieams cmbici OCHOBHBIX XUMHUYECKHUX TTOHITHIA: aTOM, MOJIEKYJIa, XHMHUYCCKHUI SJIEMEHT, ITPOCTOE
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OHOPOIHASI K HEOJHOPOAHAS ), BAJICHTHOCTh, OTHOCUTEbHASI aTOMHAs
¥ MOJICKYJIIpHAsI Macca, KOJTUYECTBO BEIMIECTBA, MOJIb, MOJISIPHASI Macca, MacCcoBast JIOJIsl XUMHYECKOTO
3JIeMEHTa B COCIMHEHHH, MOJISIPHBIA 00bEM, OKCH/T, KUCIIOTa, OCHOBAHHUE, COJIb, AJIEKTPOOTPHUIIATEIIBHOCTD,



CTETEeHb OKUCIICHMSI, XUMUUECKasl peakius, Kiaccudukaus peakunid: peakiiuy COeIMHEHUs, peaKIuu
pa3oKeHUs, peakliuy 3aMelIeHHs], peakIuu 0OMeHa, K30~ U SHIOTEPMUUECKHE peaKluu; TEeTI0BOM 3 ekt
peaxkuuu; SApo aTomMa, SJIEKTPOHHBIN CIION aToMa, aTOMHasi opouTaib, paauyc aToMa, XuMU4ecKast CBs3b,
MOJIIPHAs ¥ HETIOJIApHAsl KOBAJIGHTHAs CBSI3b, MOHHAS CBA3b, HOH, KATHOH, aHUOH, PaCTBOP, MaccoBast 0JIs
BellecTBa (IIPOLIEHTHAs KOHIICHTPAIHs) B paCTBOPE;

2) wimocmpuposams B3aUMOCBI3b OCHOBHBIX XUMHUYCSCKHUX MOHATHH (CM. I1. 1) U IPUMEHSITh 3TH MOHSATHS
IIPY OMUCAHHUH BEIECTB U UX MPEBPAIICHUL;

3) ucnonvzo6amv XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBICHUS (POPMYJI BEIIIECTB M YPABHEHHI XUMHUSCKHX
peaKIuii;

4) onpedensimb BAICHTHOCTh aTOMOB 2JIEMCHTOB B OMHAPHBIX COCAUHCHUSAX; CTEIICHb OKUCICHHUS SJIEMCHTOB
B OMHApPHBIX COETUHEHUSX; TPUHA]IEKHOCTD BEILIECTB K ONpeAeNEHHOMY KJlaccy COeUHEHH 1Mo popmyram;
BUJI XUMUYECKOM CBsI3U (KOBaJIEHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCTUHEHUSIX;

5) packpwisams cmwicn Tepuoauueckoro 3akona JI. 1. MeneneeBa: J1eMOHCTPUPOBATH TOHUMAaHKE
MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX 2JIEMEHTOB OT X MojoxeHus B [lepuonnyeckoii cucreme;
3aKOHOB COXPAHEHHUS MAcCChl BEUIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUYE€HHUS, 3aKOHA
ABoOraJipo; OMMCHIBaTh U XapaKTepHu30BaTh TabuuHyto hopmy [leproanueckoit cucTeMbl XUMUYECKUX
AJIEMEHTOB: pa3InyaTh MOHATHUS «TJIaBHas moArpymnmna (A-rpynmna)» u «nodounas noarpynna (b- rpymnma)y,
MaJible ¥ OOJIbIINE MEPUOJIBI; COOTHOCUTH 0003HAUEHUS, KOTOphIe UMeroTcs B Tabnuue «llepuoauueckas
cuctema xummudeckux snemeHToB /1. 1. MenaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, o0liee YUCIo IEKTPOHOB U paCHpeIeIieHUe UX 1o
AIEKTPOHHBIM CIIOSIM);

6) kraccupuyuposams XUMUIECKUE SIIEMEHTBI; HEOPraHHUYECKHE BEIICCTBA; XUMUYECKUE PEaKInH (110
YHCIy U COCTAaBY yYaCTBYIOIIUX B PEeaKIMU BEUIECTB, [0 TEIIIOBOMY 3D PeKTy);

7) xapaxmepuzosams (onucvléams) o0IIME XUMUYECKHE CBOWCTBA BEIIECTB PA3IMYHbIX KJIaCCOB,
MOJTBEPXK/1asi ONMCaHUE PUMEPAaMH MOJIEKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMA;

8) npocnoszuposamsb CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HX KaYECTBEHHOT'O COCTaBa; BO3MOXKHOCTH
MPOTEKaHMUs XMMUYECKUX MPEBPAIIECHUI B pa3IMYHbIX YCIOBUSAX;

9) gwiuucasiMb OTHOCUTEIBHYIO MOJICKYIISIPHYIO M MOJISIPHYIO MAcChl BELIECTB; MACCOBYIO JIOJTO
XMMHYECKOI'0 3JIEMEHTa 10 (pOopMyJie COeAMHEHUS; MaCCOBYIO J0JII0 BELIECTBA B PaCTBOPE; IPOBOIUTH
pacy€Thl 0 YpaBHEHUIO XUMUUECKOM peakinu;

10) npumenssms OCHOBHBIE OTIEPAIIMN MBICIUTEIBHOM IEATEIBHOCTH — aHAIN3 M CHHTE3, CPABHEHUE,
0000111eH1e, CUCTEMATH3alIHI0, KJIacCU(UKAIUIO, BBISIBICHUE IPUUMHHO-CIIECTBEHHBIX CBA3eH — /I
M3yUYEHUs CBOIMCTB BEIIECTB M XUMHUECKUX PEAKLINI; €eCTEeCTBEHHO-HAyUHbIE METO bl TO3HAHUS —
HabJI0IeHNe, U3MEPEHNE, MOJIETIMPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBII);

11) cnedosame npaBuIIaM NOJIB30BAHHSI XUMUYIECKOH MOCYI0M U JTa0OpaTOPHBIM 000PYIOBAHUEM, a TAKKE
npaBuiIaM oOpaleHHs ¢ BeIECTBAMU B COOTBETCTBHH C MHCTPYKLUSAMHU I10 BBITIOJIHEHUIO JJA0OPATOPHBIX
XMUMHUYECKHUX OIBITOB I10 MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIECTB (BOJOPOIa U KUCIOPOaa),
MIPUTOTOBIICHHUIO PACTBOPOB C ONpPeEEIEHHOM MAacCOBOM J10J1ei pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATH U
MPOBOJIUTH XUMUUYECKHE HKCIIEPUMEHTHI 10 PacliO3HABaHUIO PACTBOPOB LIENIOUYEH U KUCIOT ¢ IOMOIIBIO
MH/IUKATOPOB (JIaKMYC, (eHOIPTATICHH, METUIIOPAHXK U Jp.).



TEMATHYECKOE IINIAHUPOBAHUE

Ne [HanmeHoBaHHe Pa3/ieJiOB H TeM NPOrpaMMBbI JlaTa [Buasi nesTensHoCTH B,
KosindecTBo yacos ’ DJ1eKTPOHHbBIE
n/n H3yYeHHS hopmbI
BCEro (uudposbIe)
KOHTPOJIbHbIE  |[IPAKTHYECKHE KOHTPOJIsI oGpazoBaTebHBIE
padoTbl padoTbl pecypent
Paznen 1. [lepBoHayaibHble XHMHYECKHE MOHATHS
L1 B .
XuMHst — BaskHas 06JaCTh €CTECTBO3HAHMS H MPAKTHYECKO# 0 1 03.09.2022 b . YerHblit htto://hi
ACKPBIBATH POJIb XUMHH B IPUPOJIE U KM3HH YENIOBEKa, € CBA3b C APYTMMH HAyKaMHu;
MesiTeJIbHOCTH YeJIOBeKa 26.09.2022 P P pHp Py Y lonpoc; p Im.1
september.ru
B 15 b 5 TectupoBanue;
elecTBa .
12 1 o 01.10.2022 a31M4aTh QU3HIECKUE M XUMUYECKHE SBICHNUS, OOBSCHITh UX CYIIHOCTb C TOUKU httD //h im 1
 XHMHYeCKHE PeaKiHu 3peHHsI aTOMHO-MOJICKY/IIPHOTO YUCHHS; y )
september.ru
MToro no pasnen
pasieny 20
Paznen 2. Baskneiilne npeacTaBHTeIH HEOPraHHYECKUX BelIeCTB
2.1. |Bo3nyx. Kuciopon. Ionsitue 06 oxcnaax 5 0 1 03.12.2022 « N TectupoBaHue;
apaKTepU30BaTh (OMKUCHIBATE) COCTAB BO3/yXa, PH3MUECKUE U XMMUYECKHE CBONCTBA . H
17.12.2022  [XAPAKTEP ( ) Ayxa, http://him. 1
KHCIIOpOZia, CIOCO0BI €ro MOJTyYeHNsl, IPIMEHEHNE U 3HAYCHHE B IPUPOJIE U JKU3HH September.ru
4eIoBeKa;
5 14.01.2023 .
b2 Bosopon. o 1 Xapaktepu3oBath (ONUCHIBaTh) GU3NUECKHE U XUMHYECKHE CBOMCTBA BOJOPOAA, [ucoMeHHbli h ttp: / /h -
" |MonsTue o xucnoTax u consix Cr1ocoGbl ero 1noyYeH s, IPHMEHEHNUE; KOHTPOJTB; P Im.1
september.ru
2.3. |[KonmuecTBennble oTHOIEHHSI B XMMHHK 4 28.01.2023 R N TP 7/TIIT. 1
0 0 BHIUKCIIAT MOJISIPHYIO MAcCy BEILECTB; KOJIMYECTBO BEIIECTBA, 00BEM rasa, Maccy [TicbMeHHbIi september.ru
BelecTBa, KOHTPOJIB;
. . ~ |ntp://chemistry.
2.4. |Bona. PactBopbl. IToHsiTHE 06 OCHOBAHUSX 5 0 1 20.02.2023 (CocTaBNATh ypaBHEHHs XMMHYECKUX PEAKIMil C y4acTHEM BO/IbI; TecTupoBanue;
2.5. Tectuposanue; M /{CNermistry.
. 25.02.2023  |CocTaBnaTh OpMYIIBI OKCHIIOB, KHCIIOT, OCHOBAHHI, COJEi M HA3BIBATH KX TIO narod.ru
OCHOBHbIE KJIACChl HEOPraHMYECKHX COeMHEeHHMI 11 1 1 . Pl VUL.iy
08.04.2023  |MexayHapoHOI HOMEHKIATYDE;
Toro no pasney 30
Pazzen 3. Ilepuoanyeckuii 3axkon u Ilepuoguyeckas cucreMa xumndecknx yaementoB JI. W MenaeaeeBa. CTpoenne aToMoB. XuMu4eckas cBsi3b. OKHCINTEIBHO-BOCCTAHOBHTEIbHbIE PeaKInu
3.1 7 1 0 06.05.2023  I[porHosupoBaTh xapakTep H3MEHEHUs CBOHCTB HTEMEHTOB 1 HX COSMHEHN 110 Tecruposanmue; Hl-al}po'(/:{(i’,ue”] IStry.
epuonnueckuii 3axon u [lepuoanyeckas cucremMa rpyrnam u mepnonam [leprouecKoil CHCTEMBL; —
xumudeckux diementon JI. . Menaeneesa. CTpoeHne aToma
3.2 (COCTaBISITh YPAaBHEHHE OKUCIMTEIbHO-BOCCTAHOBUTEIBHON PEAKINH; . MU //CIermisiy.
Xumuueckasi cBsizb. OKHCIUTEIHbHOBOCCTAHOBHTEIbHBIE s o o 13.05.2023 [lrcpmermbIi naroa.ru
peaknmn 29.05.2023 [KOHTPOJIB;
Toro mo pazaeny: 15
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 5
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IHOYPOYHOE IIJTIAHUPOBAHHUE

[
Ne [Tema ypoxa KoJsinyecTBO 4acoB /lata B
/ UbI,
mn BCEro U3ydeHHUst
KOHTPOJIbHbIE [IPAKTHYECKHE opmbI
padoThI padoThI KOHTPO.151
03.09.2022 o
1 [Ipeamer xumun. Pons xumuu B 1 0 0 Y CTHBIH
PKI3HH YeJIOBeKa 0I1pOC;
UM B CHOTeMe Ha 05.09.2022 [TectupoBanue;
2. i 1 0 0
MeTo1bl TO3HAHKS B XUMUHU
3. 1 0 1 10.09.2022 |[TucbmeHHbII
3HAKOMCTBO C IpaBUJIaAMU
0€30MacHOCTH U MPUEMaMHU KOHTPOJIb,
paboThI B XUMHYECKOH
naboparopun. [TpakTudeckas
pabota Ne 1. [TpaBwmiia paboTsl B
nabopaTopuu U MPUEMBI
oOparnieHus ¢ 1a00paTOPHBIM
00opyIOBaHUEM
4. 1 0 0 12.09.2022 |TectupoBanue;
T ena n BemecTsa. Pusndeckue
CBOIMCTBa BELECTB. ArperaTHoe
COCTOSIHUE BEII[ECTB
5. 17.09.2022 =
YucThie BEIIECTBAa U CMECH. 1 0 0 [ [chMeHHBIH
CriocoObI pa3zienieHus cMecen KOHTPOJIb;
6. 1 0 1 19.09.2022 |[IpakTtuueckas
[IpakTuueckas padbora: Ne 2. P
p . paborta;
azziesieHue cmecel (Ha
[IPUMEPE OYUCTKH IIOBAPEHHON
COJIN)
7. 24.09.2022 |TectupoBaHue;
ATOMBI 1 MOJIEKYIBL. [IpocThie 1 0 0
1 CIIO’KHBIE BEILIECTBA
8. 0 0 26.09.2022 [[TucrmeHHBIN
XUMHUECKUE PITEMEHTHI. 3HAKU
(CUMBOJIBI) XUMUYECKUX KOHTPOJIb,
HIIEMEHTOB
0. 1 0 0 01.10.2022 |YcTHbIH
ATOMHO-MOJIEKYJISIPHOE
y4yeHue. 3aKOH MOCTOSTHCTBA OIIpOC;
COCTaBa BEIIECCTB
10. 1 0 0 03.10.2022 [[TuckrMeHHBI
Xumuueckas hopmya.
BaneHTHOCTH aTOMOB KOHTPOJIb,

XHUMHUYCCKUX 3JICMCHTOB




11. 08.10.2022 [[TucrMeHHBIN
CocraBiaeHne XUMHYECKHX
(bOopMyII I10 BaJIEHTHOCTH. KOHTPOJIb,
Haxo)xneHne BaJIEHTHOCTH
XUMHYECKHUX JIEMEHTOB I10
dbopmye

12. 10.10.2022 [[IucbMeHHBIN
OTtHOCHUTENbHAS aTOMHAs Macca.

OTHOCHTENbHASL MOJIEKYJISIPHAS KOHTPOJIb,
Macca

13. 15.10.2022 [[IucbMeHHBIN
Pemenue 3a1a4 Ha BEIYKMCIIEHHE KOHTDOITE;
OTHOCHUTEIIbHOM MOJICKY/IAPHON
MacChI BEIECTB

14. MaccoBast 10J11 XMMHUYECKOIO 17.10.2022 Iriycpmenmiit
DJIEMEHTa B COCAUHEHUHI KOHTPOJIb;

15. 22.10.2022 [IucbMeHHBIH
Pemenue 3a1a4 Ha BEIYKMCIIEHUE
MAaCCOBOH JTOJIA XUMHUYECKOT'O KOHTPOJIb,
hiieMeHTa 1o (hopmyIie
COEeMHEHHS

16. 24.10.2022 (TectupoBanue;
DuznyecKre 1 XUMUYECKUE
SIBJIICHUSI. XUMHUYECKas PEaKIus

17. 29.10.2022 |YcTHbIH
[Tpu3HaKK U yCIOBUS
[MPOTEKAHUS XUMUYECKUX OIIPOC;
peakuui

18. 07.11.2022 |YcrHBIIT
3aKOH COXpaHEHHUs MacChl
BentecTs. M.B. JlJomoHocoB — Onpoc,
VIEHBIH-IHIIUKIIOTICTUCT

19. Xumnueckue ypaBHEHHUs [ychMeHHbI

12.11.2022
KOHTPOJIb;

20. . 14.11.2022 [[IucbMeHHBII
TUBl XUMHYECKUX peaKIni
(coeanHEHHUs], pa3IOKEHHUS, KOHTPOJIb,
3aMeIIeHHs, OOMeHa)

o1 Vpok 00001IeHusT U 19.11.2022 Irincpmenmrit
cHUCTeMaTH3allu1 3HAHUH KOHTPOJIb;
YPOK KOHTPOJISI 3HAHUI KoHTpobHas

22. 21.11.2022

pabora;
23. Bosayx — cmech raszos. Cocras Y CTHBIH
' 26.11.2022

BO3IyXa

0TIpOC;




24.

TennoBoi a3 PexT XuMuIecKoi
[PEaKIH, TIOHSATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
PK30- U SHJOTEPMUYECCKHUX
peaKImsx

28.11.2022

'Y CTHBIN

0I1pOC;

25.

CriocoObl mostyueHus
KK CJI0pO/ia B 1a00paToOpuu U
IIPOMBIINIJICHHOCTH.

[IpuMeHeHne Kucopoaa

03.12.2022

'Y CTHBIN

0IIpOC;

26.

[IpakTrueckas padota Ne 3.
[lonydyenue u cobupanue
KICIIOPO/1a, U3yUYEHHUE ero

CBOIICTB

05.12.2022

[IpakTHueckas

pabora;

27.

Kpyrosopot kuciopoaa B
npupoae. Tornuso (yroap u
MeTaH). 3arpsi3HeHUE BO31yXa,
CIIOCOOBI €T0
MPEJOTBPAILICHHS. Y CUJICHHE
MapHUKOBOTO () dekra,
pa3pymeHre 030HOBOTO CIIOS

10.12.2022

'Y CTHBIN

011pOC;

28.

Boaopon — xumuueckui
3JEMEHT U IPOCTOE BEIIECTBO.
Haxoxnenue B mpupone,
(buznyeckue 1 XUMHUYECKUE
CBOMWCTBa (Ha MpUMepe
B3alMOJCICTBUS C
HEeMeTaJlJIaMi U OKCUIAMHU
METaJUIOB), IPUMEHEHHE,
CIOCOOBI OTYYEHHUS

12.12.2022

[ TucrMeHHBIH

KOHTPOJIb;

29.

[IpakTiueckas padora Ne 4.
[losnyuenue u cobupanue
BOJIOPO/A, U3YYEHHE €TO

CBOWCTB

17.12.2022

[IpakTueckas

pabora;

30.

[loHsiTHE O KMCIIOTaX U COJIIX

19.12.2022

TecTtupoBanue;

31.

KonnuecTBo BemecTBa. Monb.
MoutsipHast macca

24.12.2022

TT1icbMEeHHBIN

KOHTPOJIb;

32.

3akoH ABoraapo. MoaspHsIi
00BEM Ira3oB

09.01.2023

[ IcbMEHHBIN

KOHTPOJIb;




33. 14.01.2023 |[[IucbMeHHBIH
Perrenue 3agad Ha B3aMOCBS3b KOHTPOIT;
KOJIMYECTBA BEIISCTBA, 00BEMaA
1 Macchl ra3oB. Pacuértel mo
XUMUYECKUM YPaBHEHUSM

34. . 16.01.2023 |[[IucpMeHHBIH
Pacd€Thl M0 XUMHUYESCKUM
ypaBHEeHUsIM. [IprMeHeHne KOHTPOJIb,
3aKoHa ABOTaJIpo

35. . 21.01.2023 |YcrHbIH
du3nYecKue CBOKMCTBA BOIBI.

AHaJIN3 U CUHTE3 — METOJIBI OIIPOC,
M3y4eHUs COCTaBa BOJIBI.

XUMHYECKHE CBOMCTBA BOBI

(peakiuu ¢ MeTaJlJIaMu,

OKCHJIaMH METAJIJIOB U

HEMETaJLIOB)

36. 23.01.2023 |TectupoBanwue;
[lonsarue 00 OCHOBAHHAX U
MHIMKaTOpax

37. 28.01.2023 |YcrHbIH
Boja kak pacTBOpUTENb. orpoc;
PactBopsl. PacTBopuMoOCTh
BelecTB B Boje. HacklleHHbIe
11 HEHACHIIIICHHBIC PAaCTBOPHI

38. 30.01.2023 [[IucerMeHHBIHI
KoHueHTpanus pacTBOpOB.

MaccoBast 0JIsI BEIlECTBA B KOHTPOJIb,
pactBope. Beruncnenus ¢

HCIIOJIb30BAHUEM TTOHSTHS

«MaccoBas JI0JIs BEIIECTBA B

pacTBope»

39. 04.02.2023 [[IpakTruyeckas
[TpakTuueckast pabora Ne 5. pabora;
[IpuroroBneHue pacTBOPOB ¢
ONpeaeIEHHON KOHIICHTPALUEH

40. 06.02.2023 [YcTHBII
Posb pacTBOpoB B IpUPOE U B
PKU3HU desioBeka. KpyroBopot OHpOoC,

BOJBI B IIPUPOJIE. 3arps3HEHHE
pUPOAHBIX BoA. OxpaHa u

OYHCTKA NPUPOAHBIX BOJ




41.

[IepBbIe MONMBITKU
KJ1acCU(UKALUN XUMUYECKUX
hiemeHToB. [lonsiTHE O Tpynmax
CXOIHBIX 3JIEMEHTOB
(1IemovHbIC U
[11eJI0YHO3EMEbHBIC METAJLIbI,
raJloreHbl, HHEPTHHIE Ta3bl).
DJIEMEHTHI, KOTOPbIE 00pa3yIoT
amMoTepHbIe OKCUJIBI U
UIPOKCHIbI

11.02.2023

TectupoBanue;

42.

MonHas xuMu4eckas CBI3b

13.02.2023

TecTtupoBanue;

43.

Kiaccudukanms
HECOPTaHMYCCKHUX COCTUHCHHM

18.02.2023

TectupoBanue;

44,

OKCHOBI: COCTaB,
Kkiaccuukanus (OCHOBHBIE,
KHCIIOTHBIE, aM(DOTEPHEIE,
HecoJieo0pa3yoIune),
HOMEHKJIATypa
(MexxayHapoHas 1
TpuBuanbHas). [lonydyenue u
XMMHYECKHUE CBOMCTBA
KHCIIOTHBIX U OCHOBHBIX

OKCHUJI0B

20.02.2023

[l1icbMEeHHBIN

KOHTPOJIb,

45.

OcCHOBaHUS: COCTAB,
Kiaccu(uKalus, HOMEHKIATypa
(MexayHapoIHas U
TpUBMAJIbHAA), PU3HUECKHUE U
XMMHUYECKHE CBOWCTBA,
CIOCOOBI OTYUYEHUS

25.02.2023

TectupoBanue;

46.

AMpoTepHbIE OKCUIBI U
UIPOKCH/IBI, UX CBOWCTBA U

[10JTy4CHHE

27.02.2023

TecTtupoBanue;

47.

Kucnorel: cocTas,
KIaccUpUKaIIUs,
HOMEHKJIATypa, GU3nIecKue
CBOMCTBA

04.03.2023

[ IcbMEHHBIN

KOHTPOJIb;

48.

KucoTel: XuMHu4ecKue
CBOﬁCTBa, CITIOCOOBI MMOJIYUCHMU.
Psi1 akTHBHOCTH METaJLIOB

06.03.2023

TT1icbMEeHHBIN

KOHTPOJIb;




49. 11.03.2023 |[IucbMeHHBbII
Comnu (cpemanue):
HOMEHKJIATypa, CIIOCOOBI KOHTPOJIb,
[OJIy4eHUs1, B3aUMO/ICHCTBHE
coJieil ¢ MeTaiaMu,
KHCIIOTaMU, IIeJI0YaMH U
COJISIMU
o0. Bbr4uciieHus M0 ypaBHEHUSIM 13.03.2023 Mucevenmnmii
XUMUYECKON peaKkIuu KOHTPOJIb;
o1. 17.03.2023 [3ayer;
[" eHeTyeckas CBSI3b MEXKIY
KJ1IacCaMH HEOPraHUYEeCKUX
COCTUHEHUN
52. 20.03.2023 [[IpaxTuueckas
[TpakTuyeckas padora Ne 6. pabora;
Pemenue
SKCIICPUMEHTAJIBHBIX 3aa4 110
Teme «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COEAUHEHUI
>3 Ypok 00001IeHus 1 25.03.2023 ey menmmii
CUCTeMaTH3alluy 3HAHUN KOHTPOJIb;
o4. |YpOoK KOHTPOJISl 3HAHHM 03.04.2023 KoHTpobHAs
pabora;
> Ypok 00001IeHus 1 08.04.2023 Iincpvenmerii
CUCTEMaTU3alluy 3HaHUI KOHTPOJIb;
56. 10.04.2023 |YcrtHbIiI
Ctpoenue atomoB. CocTaB
AQTOMHBIX siiep. M30TOImBI. OTIPpOC,
OneKkTpoHbl. Pu3nuecKuit
CMBICII TOPSIAKOBOTO HOMEPA
BIeMEHTa
57. . 15.04.2023 |YcrtHbrit
[lepuonnueckuii 3aKoH 1
[Iepuonnueckas cucrema OTIpOC,
XUMHYECKUX deMeHToB J[. 1.
Menneneena. [lepuospi,
CPYIIIbI, TOATPYIIIBL.
DU3NYECKUN CMBICI HOMEPOB
[eprOo/ia U TPYIIIIbI
58. 17.04.2023 |YcrtHBII
CtpoeHue 311eKTPOHHBIX
000J104eK aTOMOB MepBbIX 20 OIIPpOC,

XHUMHUYCCKUX 3JICMCHTOB

repuoanueckon cucremst . M.

MeHnneneesa




59. 22.04.2023 [[IucbMeHHBIH
XapakTepucTHKa XUMHYECKOTO KOHTDOITE;
DJIEMEHTA MO0 €0 MOJIOKEHUIO B
nepuoanueckoit cucreme /1. U.

Menpgeneena

60. 24.04.2023 |YcTHBIH
3HAUCHHE MEPUOTUIECKOTO
3aKOHA U MEPUOJUIECKON OIIPpOC,
CHUCTEMbI XUMHUYECKHX
AIIEMEHTOB JIJISl Pa3BUTHS HAYKU
1 IPAKTHKY.

/1. 1. MenneneeB — y4€HbIH,
[earor U Tpak1aHuH
Y POK KOHTPOJISI 3HaHU 29.04.2023 KouTposbHas
61.
pabora;

62. 06.05.2023 (TectupoBanwue;
DIIEKTPOOTPULIATEITLHOCTh
ATOMOB XUMHYECKHX
PIIEMECHTOB. XMMHYCCKAI CBSI3b:

KOBaJICHTHASI ITOJISIpHAS 1
KOBaJICHTHASI HETIOJIIPHAS
63. |CTeneHb OKHCIIEHUS 13.05.2023 |[Mycpmennbrii
KOHTPOJIb;

64. 15.05.2023 [[TuceMeHHBII
OKHCIUTEITBHO- KOHTPOIIE;
BOCCTAHOBUTEIIHHBIC PEAKIIHH
(OBP). IIpotieccol okucaeHUs U
BOCCTaHOBJICHHS. OKHUCITUTEIIN
I BOCCTAHOBUTEIIH

65. . 19.05.2023 [[IucbMeEHHBIN
CocTtaBiieHre ypaBHEHU N
OKHCJIUTEIILHO- KOHTPOJIb;
BOCCTAHOBUTEIBHBIX PEaKIUi U
CXEM DJIEKTPOHHOTO OanaHca

66. Ypox 00001IeHHS 1 22.05.2023 Iycpmenbiii
CHCTEMaTH3aIMN 3HAHUH KOHTPOJIb;

67. 27.05.2023 |YcTubli
YPOK pa3BUBAIOIIETO KOHTPOJIS ompoc;

3HaHuil. XUMUS B IeHCTBUU




68. 1 0 0 29.05.2023 |YcTHBIH
Kucnopon — xumudeckuit onpoc;
PJIEMEHT M TIPOCTOE BEIIECTBO.
O30H. Haxoxxaenue kuciopoaa
B rpupojie, GU3NIECKue U
XAMUYECKHE CBOMCTBA
(peakIuu OKUCIICHUS, TOPEHUE).

[Tousitue 06 okcHumax

OBLIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus. 8 xknacc/I'abpuensia O.C., Octpoymos U.T'., Cnankos C.A., AkunoHepHoe o01mecTBo «31aTenbcTBO
«IIpocsemenue»;
Beenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Jlutepatypa, ucronb3lyemas yUuTeIeM:

- OCHOBHas JHTEpaTypa

1. Ta6puensn O.C. IIporpamma Kypca xuMuu 1 8-9 KiaccoB 001eo0pa30BaTeIbHBIX YUPEIKICHUH. - M.:

[Ipocsemenue, 2020.

2. Tabpuensa O.C. Xumus: 8 kinacc: yuebnuk / O. C. ['abpuensH.- 3-¢ u3a., ucnp. - M.: [Ipocsenienne,
2021.- 175, [1] c. : un.

- JOIIOJIHUTECIIbHAsA JIUTCpaATypa

1. Xwumus: 8 kinace. KonTponbHbie u ipoBepouHbie padboThl kK yueOHuky O.C. ['abpuensina « Xumus. 8 Kinaccy:
yaeoHoe mocobue / O.C. I'abpuensH, I'.I'. JIpicoBa- M. : [Ipocsemenue 2021. - 222, [2] c.

2. Anxumuk (http://www.alhimik.ru/) - onuH U3 Tydiimx caiToB PyCCKOS3BIYHOTO XUMHUUECKOro MHTepHeTa

OpI/IeHTI/IpOBaHHHﬁ Ha YUUTCJIA U YUCHUKA, IIPCIIOAABATCIIsI U CTYACHTA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

2. Anxumuk (http://www.alhimik.ru/) - omuH U3 TydIIux caiiToB pycCKOS3bIYHOTO XuMu4eckoro MiHrepHera
opueHTHpOBaHHBIN Ha MHTepHET-pecypcebl chem.msu.su hemi.nsu.ru college.ru school-sector.relarn.ru
alhimikov.net alhimik.ru chemworld.narod.ru yuanTesns u yueHuka, npemnojaBaTens U CTyICHTA.


http://www.alhimik.ru/
http://www.alhimik.ru/

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJIOBAHUE
CnpaBqume Ta6J‘II/ILIBI.MOI[eJ'II/I KpUCTAININYCCKUX PEHICTOK

OBOPYJIOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUM

WNHTtepakTuBHasA 10CKa. MyIbTUMEIUNUHBIN IIPOEKTOP. ...



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA



