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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamMmMa o XuMuu Juist 00y4aromuxcst 8 KJ1acCoB COCTaBJIeHa Ha OCHOBe TpeboBaHuil k
pe3ysbTaTaM OCBOSHHSI OCHOBHOMN 00pa30BaTeIbHOM MIPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMUs,
npeacTaBieHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30oBaTeIbHOM CTaHAApTe OCHOBHOIO OOLIETo
00pa3oBaHusl, C yUETOM pacipeaeiaEHHBIX M0 KIaccaM IPOBEPSIEMBIX TPeOOBAHUH K pe3y/IbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOI IPOrpaMMbl OCHOBHOT'O 001Iero 00pa30BaHUs U AJIEMEHTOB COAEp KaHu,
MPEJCTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMUH, a TaKKe Ha OCHOBE [IpumMepHON porpaMMel
BOCIUTaHMsI 00yUaroIIKXCsl IPH MTOJyYEHUH OCHOBHOT'O 00111ero oopa3oBanus u ¢ yuérom Konuenuun
MpernoiaBaHus yueOHOTo npenMeTa « XuMus» B 00pa3oBaTeNIbHBIX OpraHu3anuix Poccuiickoit
®enepanyy, pealu3yoluX OCHOBHbIE 0011e00pa3oBaresbHble IporpaMmMsl (yTB. Pemmennem Komnernn
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmMera « XuMus» B JJOCTHIKEHHE LieJIeld OCHOBHOTO 00111ero 00pa3oBaHusi 00yCI0BIEH
BO MHOTOM 3HAa4Y€HHUEM XHMHUYECKOM HAYKHM B [IO3HAHWH 3aKOHOB ITPUPOJBLI, B Pa3BUTUN IIPOU3BOJUTCIIBHBIX
cuJ1 00LIECTBa U CO3JJaHUH HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PAacIpoCTpaHuiIa CBOE BIUSHUE Ha Bce 00JIaCTH
YEJI0BEUECKOr0 CYIIECTBOBAHUS, 3a/1aJ1a HOBOE BUACHUE MUPA, CTalla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUH CIIY)KUT OCHOBOM JIJIst
(dbopMUpOBaHHSI MUPOBO33PEHUS YEIIOBEKA, €r0 MPEACTaBICHUN O MaTEpUATIbHOM €MHCTBE MUPA; BAXKHYIO
poJIb UrparoT GopMUpyeMble XUMHUEN NPEACTABICHUS O B3aUMOIIPEBPALLIEHUSIX SHEPTUU U 00 SBOJIIOLIUU
BEIIIECTB B MPUPO/IE; COBPEMEHHAsi XMMHUsI HallpaBJIeHa Ha pelleHHe IN00aIbHBIX MPo0JIeM YCTOHYMBOTO
pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOI, SHEPreTUUECKOM, MUILEBOM 1 3KOJIOIMYECKO 0€30MacHOCTH, IpobdiieM
31paBOOXPAHEHUS.

B ycrnoBusix Bo3pacTaroniero 3Ha4eHuss XUMHUH B KU3HU OOIIECTBA CYIIECTBEHHO MOBHICHIIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B maHe conranu3aiy OHO SBIISETCS OJJTHUM U3 YCIOBHM (POPMUPOBAHUS
WHTEJUICKTA JJMYHOCTH U TAPMOHUYHOTO €€ pPa3BUTHSI.

CoBpeMeHHOMY 4eJIOBEKY XUMHUECKUE 3HAHNUS HEOOXOAUMBI 11l IPUOOPETEHHsI OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYAUTHCS B COMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpa3HOM
KHM3HHU OOLIEeCTBA, /ISl OCO3HAHMS BaXKHOCTH Pa3yMHOT'O OTHOILEHHS K CBOEMY 370POBBIO U 3/10POBbIO
IPYIUX, K OKpYXKarolen IpUpOIHON cpee, AJIsd IPAMOTHOIO ITOBEAEHUS IIPU UCIIOJIB30BAHUU PA3IUYHBIX
MaTepualoB U XUMHUYECKHUX BEIIECTB B IOBCETHEBHOM JKU3HHU.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM IIKOJIE SIBISETCSI 0A30BbIM 110 OTHOILIEHHUIO K CHUCTEME O0ILEro
XUMHUYEcKoro oopazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO PeaTM3yeT NMPUCYIIUE 00IIeMy
XUMHAYECKOMY 00pa30BaHUIO KITIOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXKaOT roCy1apCTBEHHbBIE, O0IIECTBEHHBIE U
MHUBUAYaAJIbHbBIE TOTPEOHOCTU. DTUM OTIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCHUTaHUS U
pa3BUTHS 00y4JaIOIIUXCS CPEACTBAMU YyU€OHOTO MpeaMeTa «XUMHUSI».

N3yuenune nmpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH /71l caMOpa3BUTUS U (POpMUPOBaAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel 1 PYHKIIMOHATBHON TPAaMOTHOCTH; 2) BHOCUT BKJIaJ B ((OPMHUPOBAHHE
MBINIJICHHUS] U TBOPUYECKUX CIIOCOOHOCTEN TOIPOCTKOB, HABBIKOB X CAMOCTOSITENILHON yaeOHOM
NeSITeNIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIE0BATENIbCKUX YMEHUHN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HU, TaK U B MPO(PECCUOHATBHON eATEeTHHOCTH; 3) 3HAKOMUT CO CICIH(UKON HAYYHOTO MBIIICHUS,
3aKJIaJIbIBACT OCHOBBI LCJIOCTHOI'O B3TJIAa HAa CAMHCTBO IMPUPOJLLI U YCTIOBCKA, ABJIACTCA OTBCTCTBCHHBIM



3TarnoM B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(bopMHPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YEIOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTMYECKOE 00pa30BaHHE MIKOJIHHUKOB.

Haspannple HampaBiIeHUS B 00yYSHUN XUMUU 00ECIICUNBAIOTCS CIICITUGBUKON COZepKaHUS MIPEIMETa,
KOTOPBI ABIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKu XMMUU Ha OIpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc xumuu ocHOBHOM IIKOJIBI OPMEHTHPOBAH HA OCBOEHUE 00YYarOIIMMKCS OCHOB HEOPTraHU4ECKON
XMUMHUHU 1 HEKOTOPBIX MOHATHH U CBEICHUH 00 OTAEIbHBIX 00BEKTaX OPraHMYECKOW XUMUHU.

Ctpykrypa coaep:kanus npeamera chopMHUpPOBaHA HA OCHOBE CUCTEMHOT'0 TIOJX0/Ia K €r0 U3y4YEeHHIO.
ConeprxkaHue CKJIaIbIBA€TCS U3 CUCTEMBI MOHATUN O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI TOHITHI
0 XuMH4YecKol peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YyUeHHs KaK OCHOBBI BCEr0 ecTecTBO3HaHUsl, ypoBHs [lepuoanueckoro 3akona /. 1. MenaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YICHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H, MPEACTABICHUN 00
ANEKTPOIIUTUYECKON TUCCOIIMAIIMH BEIIECTB B pacTBOpax. TeopeTuueckue 3HaHusl pacCMaTPUBAIOTCS Ha
OCHOBE SMITMPUYECKH TMOJTYUYEHHBIX U OCMBICIICHHBIX (PaKTOB, Pa3BUBAIOTCA MMOCIIEI0BATEIHLHO OT OAHOTO
YPOBHS K APYTroMY, BBIMOIHSA (PYHKIIMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MIPUMEHEHHUS U MOJTYUEHUS U3y4aeMbIX BEILIECTB.

Takast opranu3anus cojepKaHus Kypca cnocoOCTBYET MPeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEeH
HAYYHOI KapTHUHBI MHpPa B JIOTHKE €€ CUCTEMHOM npupoibl. TeM caMbiM obecnieunBaeTcss BO3MOKHOCTh
¢dopmMHpoBaHUs y 00y4arOIIUXCs IEHHOCTHOI'O OTHOUIEHHUS K HAYYHOMY 3HAHHIO U METO/aM MTO3HaHUSA B
Hayke. Ba)kHO Take 3aMETUTh, YTO OCBOCHHUE CO/IEPKAaHUs Kypca IPOUCXOIUT C IPUBJICUCHUEM 3HAaHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHamnpaBieHnio nepBoCcTENEeHHON 3HAUMMOCTH NP peann3aiy 00pa3oBaTebHbIX (PyHKINN
npeaMeTa«XuMus» TPaIUIMOHHO OTHOCAT (POPMUPOBaHNE 3HAHUI OCHOB XMMHYECKOM HayKH Kak 00jacTu
COBPEMEHHOTI'0 €CTECTBO3HAHUS, TPAKTUYECKON JESITEIbHOCTH YeJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYJIbTYpBI. 3a/1a4a MpeIMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUECKUX 3HAHUN —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUN, JOCTYIMHBIX 00001IEHUI
MHUPOBO33PEHUYECKOT0 XapaKTePa, sI3bIKa HAYKH, 3HAHUN O HayYHBIX METOJIaX U3yUYECHMSI BEILIECTB U
XUMHUYECKUX PEaKIUi, a Takke B GOPMUPOBAHUM U Pa3BUTUU YMEHUH U CIIOCOOOB J1€ATEIbHOCTH,
CBSI3aHHBIX C IUVIAHUPOBAHKUEM, HAOJIOJICHUEM U MTPOBEJACHUEM XUMHUECKOTO HKCIIEPUMEHTA, COOII0ACHUEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIECTBAMH B TTOBCEIHEBHOM KU3HU.

Hapsny ¢ aTuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBl U CKOPPEKTUPOBAHBI C YIETOM HOBBIX
IIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABICHHOCTh 00YyYeHHs Ha PAa3BUTHE U CAMOPA3BUTHE JINYHOCTH, OPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUYUThCS U MPOJI0JHKATh CBOE 0Opa3oBaHUe
CaMOCTOSITENTbHO CTAHOBUTCS OJHOW U3 BAKHEHIINX QYHKIMNA yueOHBIX MPEAMETOB.

B cBsi3u ¢ 3TUM npU M3y4YeHUH IIpeIMeTa B OCHOBHOMW IIKOJIE JOMUHUPYIOIIee 3HaUeHHe Nprodpenu Takue
LIEJIH, KaK:

(opMHpOBaHNE HHTEIICKTYAIbHO Pa3BUTON JINYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUUYECTBY,
CaMOCTOSITEIbHOMY IIPUHATUIO PEIICHUH, CIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM
KHU3HH;

HaIpaBJIEHHOCTh O0YUYEHHUs Ha CUCTEMAaTHUECKOE MPUOOIICHNE YUAITHXCS K CAMOCTOSITEIbHON



M03HABATEIBHOM JESITEIbHOCTH, HAYYHBIM METOAM MO3HAHUS, OPMUPYIOIIMM MOTHUBAIUIO M Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

obecrnievueHne yCcIoBHil, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO 00YJAIOIIIMMHUCS OTBITA Pa3HOOOpa3HOM
JIeSITeIIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KJTFOUEBBIX KOMITCTCHIINH ), UMCIOIIUX
YHHUBEPCAJIbHOE 3HAUCHUE IS PA3JIMYHBIX BUIOB JICATCILHOCTH;

bopMupoBaHUEe YMEHHI OOBSICHATH M OIICHUBATH SIBIICHHUS OKPY)KAOIIET0 MUPa Ha OCHOBAHUH 3HAHUU U
OIIBITA, TIOJTYYCHHBIX MTPH U3YUCHUH XUMHUU;

bopMupoBaHUE Y 00yUArOIINXCS T'YMAHUCTUYCCKUX OTHOIICHUH, TOHUMAaHMSI IEHHOCTH XUMUYCCKUX
3HAHMU JIJIsl BRIPAOOTKHU SKOJIOTHYECKH 1eJIECO00Pa3HOro MOBECHNUS B OBITY H TPYOBOM JACATEILHOCTH B
LEJISIX COXPAHEHHSI CBOCTO 3/I0POBbsl 1 OKPYXKAOIICH MPUPOTHON CPEIbI;

pa3BUTHE MOTUBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHUS 0OLICYETIOBEYECKUX [ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS U HAIPABICHHOCTH
JanbHerIero ooy4eHus.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

IlepBoHaya/IbHBIE XMMHUYECKHE TOHATHUSA

[Ipenmer xumuun. Poap XxuMuM B KU3HU YesioBeKa. Tena u BemecTBa. PU3nyecKkue CBOMCTBA BEIIECTB.
AFpGI‘aTHOC COCTOAHHEC BCIHICCTB. HOHSITI/IG 0 ME€TOoAaXx ITO3HAHUS B XUMUU. XUMUA B CUCTEMC HayK. qI/ICTHG
BemiecTBa v cMecu. CriocoObl pa3IenieHus] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3J1eMeHThl. CHMBOJIBI XMMUYECKHX 3J1eMEHTOB. IIpocThie u ciokHbIe
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xummueckas Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MTOCTOSIHCTBA COCTABA
BemlecTB. OTHOCHTENIBbHAS aTOMHas Macca. OTHOCHUTENbHAs MOJIEKYIspHas Macca. MaccoBas 10Jis
XMMHYECKOI'0 3JIEMEHTA B COEIMHEHUH.

DusnyecKkue U XMMUYECKHE ABJICHUA. XMMHUUYECKas PEaKus U €€ IPU3HAKU. 3aKOH COXPAHEHUS MacChl
BelIecTB. XUMUUecKre ypaBHeHus. Kiiaccuukanys XuMUYeCKUX peakiuii (COeAnHEHMs, Pa3JIOKEHHs,
3aMelIeHMs], 0OMEHa).

XVMMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY10i, ¢ IpaBujiaMu paboThI B JJAOOPaTOPUH U
npuémamu oOpaleHus ¢ JJabopaTopHbIM 000PYAOBaHUEM; U3YUYEHHUE U ONKCaHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHWMYECKHUX BEIIECTB; HaOM0IeHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHHE JIbJIa, PACTUPAHUE
caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCALlUs BOJIbl) U XMMUYECKHUX (FOPEHHE CBEUYH, TPOKATMBAHNE METHON
IIPOBOJIOKH, B3aUMOZEHCTBHE MeJa ¢ KUCJIOTOMN) SBJIEHUH, HAOII0AEHUE U ONKMCAaHUE TPU3HAKOB IIPOTEKAHUS
XMMUYECKHUX peakluil (pa3oxkeHue caxapa, B3aUMOJICHCTBHE CEPHOM KUCIIOTHI € XJIOpUI0M Oapus,
pasnoxkenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3anMoieiicTBre kese3a ¢ pactBopoM coiu meau(ll));
U3yueHHue croco0O0B pa3zieseHHs cMecel (C MOMOIIBI0 MarHnuTa, (uIbTpOBaHUE, BhITApUBAHUE,
JTUCTUILIALMS, XpoMaTorpadusi), IpoOBeAEHUE OUUCTKU ITOBAPEHHON COJIM; HAOIIOACHNE U ONMCaHUe
PE3yJIbTaTOB MPOBEACHHUS ONbITA, MJUTFOCTPUPYIOLIET0 3aKOH COXPAHEHUSI MacChl; CO31aHUE MOJIeTIeH
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKHUX BelIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciopoa — aneMeHT u mipoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B IpHUpoie, PU3NYECKUE U XUMUYECKHe CBOICTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucnopoa. CriocoObl mosydyeHus: KUCIopo/ia B JIabopaTOPUH U MPOMbIIITIEeHHOCTH. KpyroBopoT kucnopoza B
npupojie. O30H — ayuIOTPOITHAsE MO (DUKAIINS KHCIOPO/Ia.

TennoBoil 3¢ ekt XUMUUECKOH peakuy, TEePMOXUMUYECKHE YPaBHEHHUS, 3K30- U SHAOTEPMUUECKUE
peaknuu. TommBo: yrojib 1 MeTaH. 3arps3HEHUE BO3lyXa, YCUIEHNE TAPHUKOBOTO 3(dekra, pazpyiieHue
030HOBOT'O CIIOA.

BOI[OpO,Z[ — DJICMCHT U MMPOCTOC BCIICCTBO. Haxoxnaenue BOAOpOJa B IIpUpoace, (I)I/I3I/IquKI/IC 1 XUMHWYCCKHEC
CBOIZCTBE[, MPUMCHCHUC, CITIOCOOBI MOJIYYCHUA. Kucnors! u conu.

KomuuectBo Beniectsa. Monb. MonspHast Macca. 3akoH ABorapo. MomsipHslil 00bEM ra3oB. Pacuérsl mo
XUMUYECKUM YPABHEHHUSM.

®dusnueckue cBOMCTBa BoAbL. Bona kak pactBoputens. PacTBopbl. HackleHHbIE 1 HEHACBIILIEHHBIE
pacTBOpbL. PacTBOpUMOCTH BElIECTB B BoZe.MaccoBas 10715 BELIECTBA B pacTBOPE. XMMUYECKUE CBONCTBA
BozAbl. OcHOBaHus. Poiib pacTBOpOB B IPUPOJIE U B )KU3HM UesloBeKa. KpyroBopot Boabl B IPUPO/IE.
3arpsi3HeHue NpupoaHbIX Boa. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coeauaennii. Oxcuapl. Knaccudukaims okcuioB: coaeodpasyromme

(oCHOBHBIE, KUCITOTHBIC, aM(OTEpPHBIC) U HecoJieoOpa3yromre. HoMeHKIaTypa OKCUA0B (MEXIyHApOIHAS U
TpuBHAJIbHAS ). PU3HUECKUE U XUMUUECKHE CBOMCTBA OKCUAOB. [lomyueHne oKkcuioB.

OcHoBanus. Kmaccudukanus OCHOBaHMI: METOYN U HEPACTBOPUMBIC OCHOBaHUsA. HomeHkmaTypa
OCHOBaHMH (MEXIyHapOIHAs U TpUBUAIbHAs). DU3ndyeckue U XMMUYECKHE CBONCTBa OCHOBAHUH.



[Tonydyenue ocHOBaHMIA.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaot (MeXIyHapoJHasi U TpUBUAIbHAS).
du3nYecKre U XMMUYeCcKue cBoicTBa KUCoT. P akruBHocTn MmetayuioB H. H. bekerosa. [lonyyenue
KHCJIOT.

Conu. Homenknarypa cosneit (MexayHapoHas 1 TpuBuaibHas). Ousnueckre U XUMHUYECKHE CBOMCTBA
cousiel. [lonmyuenue comnen.

I'eneTnueckas CBA3b MKy KIIAaCCAMH HEOPTaHUYECKUX COCTUHEHUI.

XVUMUYECKUH SKCTIEPUMEHT: Ka4eCTBEHHOE OINPEICTICHUE COACPKAHMSI KUCIIOPOa B BO3/IyXe; MOJTyUeHHE,
coOupaHue, pacrio3HaBaHue U U3y4yeHHe CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMO/ICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBHUSI BOBHUKHOBEHUS U MpEKpallleHus ropeHus (1oxapa); 03HaKOMJIEHHE ¢ o0pa3namMu
OKCHJIOB U OIKMCaHUE UX CBOMCTB; MMOIy4YeHHE, COOMpaHHe, PACIIO3HABaHUE U U3yYEHHE CBOMCTB BOIOPOa
(ropenwue); BzaumoielicTBre Bojgoposaa ¢ okcuaoM Meau(1l) (Bo3aMokHO MCTIONIb30BaHUE BUICOMATEPHUAIIOB);
HabIoieHne 00pa3IoB BEIIECTB KOJIMYECTBOM 1 MOJIb; Hcciael0BaHUE OCOOEHHOCTEH pacTBOPEHUS BEILIECTB
C pa3NUYHON PaCTBOPUMOCTHIO; TPUTOTOBJIICHHE PACTBOPOB C OMpPEACeIEHHON MacCOBOM Jomeit
pacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBHE BOJIBI C METAIJIaMU (HaTPHEM U KaJbIiueM) (BO3MOKHO
UCIOJIb30BaHUE BUICOMATEPUATIOB); OMPE/IeIEHHE PACTBOPOB KUCIIOT U IIEJI0YeH C IMOMOIIBIO HHIUKATOPOB;
UCCIIeIOBaHNe 00pa3lloB HEOPTaHUYECKUX BEILECTB PA3IMYHBIX KJIACCOB; HAOIIOIEHUE NU3MEHEHHS OKPACKU
WHMKATOPOB B pACTBOpAX KHUCIIOT U IIeNioueii; uzyuenue Bzaumoaeicteus okcuaa meau(ll) ¢ pactsopom
CEpHOI KUCIIOTHI, KUCJIOT C METa/NIaMH, peaklnii HeHTpanu3aluu; NoIy4YeHUEe HEPACTBOPUMBIX OCHOBaHUIA,
BBITECHEHHE OJIHOTO METaJlla APYTUM U3 PacTBOpa COJIM; PEIICHHE IKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe«BaxkHeiiue Ki1acchl HEOPraHUYeCKUX COeIUHEHUI.

Iepunoauyeckuii 3akon u [lepuoanyeckasi cucreMa xumMudeckux jiemenToB . U. MengeseeBa.
CtpoeHue aToMoB. XUMU4ecKas CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEAKINU

HepBBIG IIOIIBITKHN KJ'IaCCI/I(l)I/IKaIII/II/I XUMHUYCCKHUX 3JICMCHTOB. HOHSITI/IG 0 rpynnax CXOIHBIX 3JICMCHTOB
(1IeoYHbIe U MIETOYHO3EMENbHBIE METAIIbI, TAIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT
am¢oTepHbIe OKCUIBI U TUAPOKCHUIBL.

[Tepnoanueckuit 3akoH. [lepnonnueckas cuctema XuMu4eckux 3ymeMeHToB J1. 1. Menneneesa.
Koportkonepuoanas u juimHHonepuoaHas ¢opMsl [lepuondyeckoil cuCTeMbl XMMHUECKUX 3J1EMEHTOB /1.
N. Menneneesa. [lepuoasr u rpymnmsl. @U3nyeckuii CMbICIT TOPAIKOBOTO HOMEpa, HOMEPOB IIEPUOIA U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX aep. M3oTomnbl. DnekTpoHbl. CTpoeHHEe JIEKTPOHHBIX 000J10UeK
aToMOB nepBbIX 20 xumuueckux 3eMeHToB [lepuonnueckoii cuctemsl Jl. . MenneneeBa. XapakTepuctuka
XMMHYECKOI0 3JIEMEHTA 10 ero nojokeHuto B [lepuoanueckoit cucreme Jl. 1. Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUA paJuyCa aTOMOB XUMHWYCCKUX BJICMCHTOB, METAJINIMYCCKUX U
HEMETAINIMYECKUX CBOMCTB 110 TpymiaM 1 nepuogam. 3HadecHUE HCpI/IOIlI/UICCKOFO 3aKOHa " HepHOHquCKOﬁ
CUCTCMbI XUMUYCCKUX 3JICMCHTOB IJIA PA3BUTHA HAYKU U IIPAKTUKH. I[ H. Menneneer — y"IéHHﬁ u
rpaxJiaHuH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJBIpHEUI u HCHOHHpHaﬂ) CBA3b. 3JICKTp00TpI/ILIaTCHBHOCTL
XUMHUYECKHUX 3JIeMEHTOB. MIoHHAs CBS3b.

Crenens okuciaeHus. OKHCINTEILHO-BOCCTAHOBUTEIILHBIC pCaKkunu. Hpoueccm OKHCJICHHUA U
BoccTaHOBJICHHSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUH DKCTIEPUMEHT: U3yueHUE 00pa3IoOB BEUIECTB METAJUIOB U HEMETAJUIOB; B3aMO/ICHCTBHE
TUIPOKCH/IAa IUHKA C paCTBOPAaMHU KHUCJIOT U IIEJI0Y€eil; MPOBEACHUE ONbITOB, MILTIOCTPUPYIOIINX
MPUMEPBI OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX peakluil (TOpeHne, peakliuy pa3ioKeHHsl, COeTMHEHUS).

MexnpeaMeTHbIe CBSI3H
Peanuzanus MeXIpeIMETHBIX CBSA3EH MPH U3YyYEHUH XUMHUH B 8 KJIacCe OCYIIECTBIIAETCS Yepes



HUCIIOJB30BaHUC KaK 06H_[I/IX CCTCCTBCHHO-HAaYYHBIX HOHHTHP'I, TaK U HOHSITI/IFI, SABJIAOIMINXCA CUCTCMHBIMU JAJIsA
OTACI/IbHBIX NPCAMCETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (aKT, TUTIOTE3a, TEOPHS, 3aKOH, aHaJIN3, CHHTE3,

KJIacCU(UKALUS, IEPUOAUIHOCTD, HAOIOICHIE, SKCIIEPUMEHT, MOJISIIMPOBAHIE, H3MEPEHUE, MOJICITb,
SIBJICHHE.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI, PaJINOAKTUBHOCTbD,
MOJICKYJIa, DJICKTPUYECKUI 3apsl, BEIIECTBO, TEJ0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, ras,
(bU3UYEeCKre BeTUYMHBI, EAMHUIIBI H3MEPEHUs, KOCMOC, TIaHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIbL, IOJIE3HBIE HCKOIIAEMbIE, TOILJIMBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne xumMuu B 8 Kiacce HaIIPaBIEHO Ha JOCTHXKEHUE 00YyYaIOIMMHUCS JINYHOCTHBIX, METAIIPEAMETHBIX
U TIPEIMETHBIX PE3Yy/IbTaTOB OCBOCHHS YU€OHOTO IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOTrPaMMBbl OCHOBHOT'O O0IIIEro 00pa3oBaHMs JOCTHTAIOTCS B XOJI€
00y4eHMs XMMHUU B €JUHCTBE y4eOHOW U BOCIUTATENBbHOM AesTeabHOCTH Opraiu3aliuu B COOTBETCTBUHU C
TPaJULINOHHBIMU POCCUICKUMU COLUOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE NMPaBUJIAMH X HOPMAaMHU TIOBEJICHUS U CITIOCOOCTBYIOT MPOIleccaM CaMOTIO3HAHUS, CAMOPA3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UUCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEIHUIO,
MMOHUMAaHUS 3HAUCHUSI XUMUYECKON HayKH B )KM3HU COBPEMEHHOT0 0OIIECTBA, CIIOCOOHOCTH BIA/IETh
JIOCTOBEpHOM MH(pOPMAIUEH O MEPEOBBIX JOCTIKEHUSIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEaACTaBJIICHUA O COUAJIBHBIX HOpMAax M NpaBujiax MCKJINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HON, Y4eOHO-UCCIIE0BATENLCKOM, TBOPUECKOHN U
APYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM J1ESATEIbHOCTH MPH BBIIIOJIHEHUU
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIMOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB, CO3IaHUN y‘-Ie6HBIX ITPOCKTOB,
CTpeMJIEHHsI K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOILU B Tpoliecce 3TON y4eOHON AesaTeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHUEC U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C IMO3UIIMN HPABCTBCHHBIX U MIPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI ITOCJIEACTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNN O BEIIECTBE U XMMUYECKOH PEaKINK, COOTBETCTBYIOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIONINX OCHOBY JIJISl TOHUMAHHS CYITHOCTH HAYYHOH
KapTHHBI MUPA; IPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IIPUPOIBI, B3AaHMOCBSI35X
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HAIIPABJICHHBIX HA ITOJIyY€HHE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOTUMBIX IS
00BsICHEHUS HAOIIOAaEMBbIX MTPOLIECCOB U SBJICHUI;

5) mo3HaBaTeNbHON, HH)OPMAIIMOHHON M YUTATEIILCKON KYJIBTYPBI, B TOM YHCIIE HABBIKOB
CaMOCTOSITEITLHOU Pa0OTHI C Y4€OHBIMHU TEKCTAMH, CIPABOYHON JIUTEPATYPOH, TOCTYITHBIMHA TEXHUISCKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00yYSHUIO U TTO3HAHUIO, JII0O03HATEIIbHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caMo00pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1eATEIbHOCTH, K OCO3HAHHOMY BBIOOPY

HaIpaBJIEHHOCTH U YPOBHS 00y4YEeHHS B ajbHeHIIeM;

DopMHPOBAHHSA KYJIbTYPHI 310POBbs

7) 0co3HaHUs HEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIUEK (YIOTpeOIeHHS
aJIKOT0JIs, HAPKOTUKOB, KYpeHHUs1), HEOOXOAMMOCTH COOJIIOICHHS TPaBUi 0€30MaCHOCTHU MPHU OOpaIeHUH ¢
XUMUYECKMMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

TpyaoBoro BocnuTaHus
8) nHTEepeca K MPaKTHYECKOMY U3YUEHHUIO podeccuii U Tpyna pa3InyHOro pojaa, yBaXKeHUE K TPy U



pe3ylbTaTaM TPYIOBOU EATEIBHOCTH, B TOM YMCIIC HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHHM 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPACKTOPUH MPOJOIKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XMMHUH, OOIIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH; YCIEIIHOM
npodecCHOHATEHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJaITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 5KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K TPUPOJIE KaK HCTOYHUKY KM3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHWSI, MOHUMAHWMSI [ICHHOCTH 3I0POBOTO M 0€30MacHOro 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIICCTBAMH, a TAK)KE B CUTYAIIHSIX, YTPOKAIOIIUX 3T0POBBIO
W SKU3HH JIIOJICH;

10) crmiocoOHOCTH TPUMEHSTH 3HAHUS, TIOy4aeMbIe TIPH U3YYCHUH XUMUH, JUISl PEIICHUS 3a]1a4, CBSI3aHHBIX
C OKpYXKaloIen MPUPOTHOMN CPeIoi, MOBBIIIEHUS YPOBHS SKOJOTUYECKON KYJIbTYphI, OCOZHAHMS
r7100aJIbHOTO XapakTepa 3KOJOrMYSCKUX MPOOJIeM U IMyTel UX PEIICHHsI TOCPESICTBOM METOI0B XuMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MIO3HABATENbHOM, KOMMYHUKATUBHOW U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeIMeTHBIX Pe3yabTaTOB BBIACISIOT 3HAYUMBIC I (DOPMHUPOBAHUS MUPOBO33PEHUS
OOIICHAYYHBIE TIOHATHUS (3aKOH, TEOPHUS, TPUHIIUII, TUTIOTE3a, (PAKT, CHCTEMa, TTPOIIECC, SKCTICPUMEHT H JIp. ),
KOTOPBIC UCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUCOHBIX MTPEIMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUH W3
ATUX MPeIMETOB (OPMUPOBATH MPECTABICHUE O L[ETOCTHOM HAYYHOUM KapTUHE MHPa, U YHUBEpCaIbHbIC
yueOHbIe AelicTBUA (T03HABATeNbHbIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIEUNBAIOT
(hopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YIeOHOM
JIeSITETLHOCTH.

MeTaHpCHMeTHHe PE3yIbTaTbl OCBOCHUA O6pa3OBaTeHBHOﬁ MporpaMmsal 1O XUMHUH OTPAXKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba30BbIMH JT0rH4eCKUMH 1€ CTBUSIMH

1) ymeHHeM UCTOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUIEHUS P OCBOCHUHU 3HAHUN: PACKPBIBATh CMbICI
XUMUYECKHUX MOHATUH (BBLACATH X XapaKTepHbIe MPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU
MOHATHUSIMH ), UCTIOJIb30BATh MOHATHUS AJIs1 OObSCHEHUS OTJENBbHBIX (DAKTOB U SBJICHUI; BEIOMPATh OCHOBAHUS
U KPUTEPUU TS KJIacCU(PUKAIIMK XUMUYECKUX BEIECTB U XUMUUECKUX PEAaKIIUN; yCTaHABIUBATh NPUUMHHO-
CIJICZICTBEHHBIE CBSI3U MEX/1y 0OBEKTaMH U3Y4EHUS; CTPOUTH JIOTHUECKUE pacCyKIeHUs (MHIYKTUBHBIE,
JENYKTUBHBIE, I10 AaHAJIOTUM); J€IaTh BEIBOIBI M 3aKIIIOUCHHS,

2) yMEHHEM IIPUMEHSITH B ITPOLIECCE TTO3HAHMS TOHATHS (IIPEAMETHBIE U METAIIPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIHU, UCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BHIBATH IIMPOKO MPUMEHSIEMBIE B
XMMHUHU MOJIETTbHBIE TIPE/ICTaBICHUS] — XUMHUUYECKHUH 3HaK (CHMBOJI JIEMEHTA), XUMHUYecKas popmyria u
ypaBHEHHE XUMUYECKOH peakiinyi — MpH pelIeHUuH yueOHO-TI03HABAaTEeNbHBIX 3a/1a4; C Y4ETOM ITHX
MOJEJIBHBIX IIPEICTABICHUN BBIABIIATh U XapaKTEPU30BATh CYILIECTBEHHBIC IIPU3HAKU U3y4aeMBbIX
00BEKTOB— XMMHUYECKUX BEIIECTB M XUMHUECKUX PEAKLUH; BBISBIATH O0IIME 3aKOHOMEPHOCTH, IPUYUHHO-
CJIEJICTBEHHBIE CBSI3U U IIPOTUBOPEYMS B U3yYaEMBIX NIPOLECCAX U ABJICHUAX; IPeUIaraTb KPUTEPUU IS
BBISIBIICHUS 9TUX 3aKOHOMEPHOCTEH M MIPOTHUBOPEUHIL; CAMOCTOATENBHO BBIOUPATh ClIOCO0 pelIeHus: yueOHon
3a7auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEUICHHUs, BBIOMpPATh Hauboee MOAXO MUK C yIETOM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB) )

Ba3oBbIMH HCCIeA0BATEIbLCKUMH AeHCTBUAMH



3) YMCHHUEM UCIIOJIBE30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKIKC B
Ka4eCTBE OCHOBBI 151 JOPMUPOBAHUS THIIOTE3bI MO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYKICHUM;

4) npuoOpeTeHue onbITa MO IIAHUPOBAHUIO, OPTaHNU3ALUN U IPOBEICHUIO YIEHUUYECKUX SKCIIEPUMEHTOB:
yMeHHEe HaOJII0JaTh 32 X00M MPOIIEcca, CAMOCTOATENILHO IIPOTHO3UPOBATH €r0 pe3yibTaT, (POPMYIUPOBATH
0000IIICHNUS ¥ BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICI0BAHHMS, COCTABIATH OTYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH M UHTEPIPETUPOBATH NHPOPMAIUIO PA3IUYHBIX BUAOB U GOpM
MIpPEICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISIpHAS TUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIE MocoOus, pecypcehbl IHTepHeTa); KpUTHUECKH OLEHUBATh MPOTHUBOPEUYUBYIO U
HEJOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH PA3IMYHbIE METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe HHPOPMAITUU U
COOTBETCTBYIOIUX JIAHHBIX, HEOOXOAUMBIX ISl BHIIOJHEHUS y4eOHBIX U NIO3HABATENbHBIX 3a]1a4 Ompe-
NeNEHHOTO TUIIA; TPUOOPETEHNE OMBbITa B 00JaCTH UCIIOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYpPOil aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMAJIBHYIO (hopMy mpencTaBieHus HHGOPMALIUY U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMH, JuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh U AaHATTM3UPOBATH B MIPOIECCe YUeOHOM U UCCIIEeIOBATENBCKOM 1eATeIbHOCTH
MH(OPMALIKIO O BIUSHUU TPOMBIIIIEHHOCTH, CEIHCKOTO X035SHCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpY’Karollel MPUPOIHON CPeIbl;

YHuBepcaaTbHbIMH KOMMYHHKATHBHBIMH /IeiiCTBUSIMH

8) ymMeHueM 3a7aBaTh BOIIPOCHI (B X0JI€ AMajIora U/WIn AUCKYCCUH) 110 CYLIECTBY 00CYK1a€MOM TEMBI,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BHITIOJIHEHUS MPEATI0KEHHOM 3a/1auu;

9) npuobpeTeHne ONbITa MPE3CHTAIIMH PE3YIbTATOB BHIMIOJHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(;1abopaTOpHOTro OIBITa, Ta00PATOPHOI pabOTHI IO MCCIIEJOBAHUIO CBOWCTB BEILLECTB, yUEOHOTO MTPOEKTA);

10) 3auHTEpECOBAaHHOCTh B COBMECTHOM CO CBEpCTHUKAMHU MTO3HABATENILHON U HCCIIEI0BATENbCKON
NesTeTbHOCTH IIPU PELIEHNH BO3ZHUKAIONMX Mpo0IeM Ha OCHOBE Y4€Ta OOIUX HHTEPECOB U COrNIAaCOBAHUS
no3uuui (06cyxaeHns, 0OMeH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS COBMECTHBIX JAEHCTBU,
OTIpeJieNIeHUe KPUTEPHUEB 10 OI[EHKE KaueCTBa BHIMIOJIHEHHON paboTHI U Ip.);

YHuBepcalbHBIMH PeryJsTHBHBIMH 1eiCTBUSIMU

11) ymeHHEM CaMOCTOATEILHO ONPEEIATh eI NeITeIbHOCTH, TUTAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITENLHOCTD, BEIOUpATh Hanbomee
s exTuBHBIC CITOCOOBI pelieHUsT YIeOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIbHO COCTABIISATh WU
KOPPEKTUPOBATh MPEIJI0KEHHBIN aIrOPUTM JACUCTBUI MPH BBHINOIHEHUH 33JaHUMN C YUYETOM MOJTYUYESHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TIOJYYCHHOTO
pe3ynbTaTa 3asBJICHHON LEH;

12) yMeHMEM UCTIOIB30BaTh M AHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B yCIOBUHU 3aJaHUH.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB MO OCBOSHUIO 0053aTEILHOTO COICPKAHUsI, YCTAHOBIEHHOTO JJAHHOM
pUMEPHOI paboueil mporpaMMoi, BELIETSIOT: OCBOCHHBIE 00YJaIOIIUMUCS HAyYHbIC 3HAHUS, YMEHHS U
CIOCOOBI IEUCTBHH, crielMpUIECKUE TSl MPEIMETHON 00J1acTH «XHUMUS», BUABI ACATEIHHOCTH 10
MOJTYYEHHUIO HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U
HOBBIX CI/ITyaI_II/ISIX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD y O0YUAIOIIUXCS CAEAYIOUTMX YMEHHIA:

1) packpwieamsb cmpici OCHOBHBIX XUMUYECKHX MOHITHUI: aTOM, MOJIEKYJIa, XHUMUYECKHI 3JIEMEHT, IIPOCTOE
BEIIECTBO, CII0’)KHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOJHOPOIHAS ), BAJICHTHOCTb, OTHOCUTENbHAS
aTOMHAasl U MOJIEKYJIIpHAs Macca, KOJIMUYECTBO BEILLIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasi 10JIs
XMMHYECKOI'0 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, OKCUJ, KUCIIOTA, OCHOBAHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENICHb OKUCIICHHS, XUMUYECKas Peaklus, KIacCUPUKaLMs peakui: peakiuu
COCIMHEHUS, PEAKIINU PA3IIOKECHHS, PEAKLIUHU 3aMELICHHUs, PEaKIIui 0OMEHa, 9K30- M SHI0TEPMHUECKHUE
peakiuu; TermIoBoi 3¢hekT peakuuy; sApo aToMa, IEKTPOHHBIN CIIONH aToMa, aTOMHasi OpOUTalIb, pajnuyc
aTOMa, XUMUYECKas CBS3b, MIOJIIPHAs U HEIOJIIpHAsi KOBAJICHTHAs CBSI3b, MOHHAA CBA3b, MOH, KATUOH, AaHUOH,
pacTBOp, MaccoBast 10J1s BellecTBa (IPOLIEHTHAsI KOHIIEHTpAalus) B pacTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHX IMOHATHUH (CM. I1. 1) U IPUMEHSTH TH TOHATHUS
IIPY ONMCAHHUHU BEIIECTB U UX NPEBpAILECHUIl;

3) ucnonvzosames XUMUYECKYIO CUMBOJIMKY JIJIsi COCTABJICHHsI (DOPMYII BEIIECTB U YPABHCHU N XUMUYECCKUX
peaKIuii;

4) onpedensimb BaJCHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCJAMHCHUSX; CTCIICHb OKHUCIICHHSI
3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX; IPUHAUIEAKHOCTD BELIECTB K ONpeIeIEHHOMY KJIACCY COEAMHEHUH 110
(dbopmynaM; BUI XUMHUYECKON CBSI3U (KOBAJICHTHAsI U MOHHAs) B HEOPTAaHUYECKUX COCTUHECHUSX;

5) packpvieams cmvicn Tlepuoaudeckoro 3akona JI. . Menaeneesa: JeMOHCTPUPOBAThH TOHMMAHUE
IIEPUONYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKUX JJIEMEHTOB OT UX I0J0KeHus B [leprogudeckon
CHCTEME; 3aKOHOB COXPaHEHUs MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUH,
3aKOHa ABOTAJIpO; OMKCHIBATH U XapaKTePH30BaTh Ta0IM4HYyI0 Gpopmy [leprogmueckoii cucTeMbl
XMMUYECKHX 3JIEMEHTOB: pa3inyaTh NOHATHS «TJIaBHas noArpymnmna (A-rpymnmna)» u «rnodounas noarpynna (b-
rpymnma)», Majble U O0NblIne Nepruoabl; COOTHOCUTh 0003HAUEHHUS, KOTOPbIE UMEIOTCS B TaOIHIIE
«Ilepnonnyeckas cucreMa xumuueckux 3nemeHToB [l. . MenneneeBa» ¢ YMCI0BBIMU XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMUYECKHX JIEMEHTOB (COCTaB U 3apsi] sipa, o0l1ee YUCiIo JIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

6) xnaccuguyuposams XAMUYIECKHE dJIEMEHTbI; HEOPraHMYECKUE BEIIECTBA; XUMUICCKHE peakiuu (1o
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, I10 TEMJIOBOMY 3D PEKTY);

7) xapaxkmepuzosams (onucvieams) OOUINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3INYHbBIX KIIACCOB,
MOATBEP:K/1asi ONMCAHNE IPUMEPaMH MOJIEKYJISIPHBIX YPAaBHEHUHM COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLnii;

8) mpocnozuposamsb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTAaBa; BO3MOKHOCTH
MIPOTEKAHNS XUMHUECKUX MPEBPAIICHUH B Pa3INYHbIX YCIOBUSX;

9) evluuUCAAMb OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MaCCOBYIO JIOJO
XUMHUYECKOT0 3JIeMEHTa 10 (GopMyJie COeTMHEHUS; MAaCCOBYIO J0JII0 BEIIECTBA B PACTBOPE; MPOBOJIUTH
pacuéTel 10 YpaBHEHUIO XUMUYECKON peaKuy;

10) npumernsims OCHOBHBIE OTIEPAIIUHN MBICIUTEIBHOM JCATEIbHOCTH — aHAIIU3 M CHHTE3, CPaBHCHHE,
0000111eHrEe, CUCTEMATH3aIINI0, KJIacCU(UKAIUIO, BBISIBICHUE IPHUYMHHO-CIIEACTBEHHBIX CBA3EH — /IS
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMHUYECKUX PEaKLNii; eCTECTBEHHO-HAayYHbI€ METO/IbI TO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOJIETMPOBAHNUE, IKCIIEPUMEHT (PeabHbII U MBICIIEHHBIN);

11) credosame nipaBUIaM MOIB30BAHUS XUMHUYIECKOH IMOCYI0# 1 1ab0paTOpHBIM 000PYI0BAHUEM, a TAKIKE
npaBuIaM oOpaleHHs ¢ BEIECTBAMU B COOTBETCTBHH C MHCTPYKIUSMHU T10 BBITIOJTHEHUIO JJAOOPATOPHBIX
XUMHUYECKUX OTBITOB IO MOJTYUYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOJAOPO/Ia M KHCIOPOa),
IIPUTOTOBJIEHUIO PACTBOPOB € OIPEAEIEHHON MAaCCOBOM 10JI€M paCTBOPEHHOTO BELIECTBA; IIJIAHUPOBATh U
IIPOBOJAUTH XUMUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEN0YEH U KUCIIOT C TIOMOILBIO
WHIUKATOPOB (J1akmyc, heHoadTaaenH, METUIOPAHXK | JIp.).



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HanmeHoBaHHe pa3iesoB H TeM NPOrPaMMBbl KosinuectBo 4acoB Hara Bujibl AesITe/IbHOCTH Bupsl, DJIeKTPOHHBIE
n/n H3YyYeHHUst (hopmsr (mudposbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJISI 00pasoBaTelbHbIE
padoThI padoTsl pecypest
Pazgnen 1. IleppoHavaabHble XHMHYECKHE TIOHSATHS
1.1. | Xumus — BaxkHasi 06,1aCTh €CTECTBO3HAHHA U | 5 0 2 01.09.2022 | PackpbIBaTh CMBICI H3y4aeMbIX MOHSTH; VerHblid https://infourok.ru/
NPAKTUYECKON AeSITeTbHOCTH YeJI0BeKa 18.09.2022 | PackpbIBaTh pojib XMMHHU B IPUPOJIE M XKU3HHU YENOBEKa, €& CBSA3b C APYTHMH HAyKaMH; | OIpOC; https://nsportal.ru/
MHCbMEHHBIH
KOHTPOJIb;
HpaKkTHIecKas
pabora;
1.2. | BemecrBa 15 1 0 19.09.2022 | Pasnuyats pu3HUECKHE M XUMHYECKHE SBICHHS, OOBICHATH HX CYLIHOCTB C TOYKH VerHslit https://infourok.ru/
U XHMHYECKHE PeaKkiun 15.11.2022 | 3peHust aTOMHO-MOJEKYIISSPHOTO YUCHHS; 0oIIpoc; https://nsportal.ru/
OmnpezensiTs NIPU3HAKA XUMHYECKUX PEAKLHiA, YCIOBHS UX MPOTEKAHNS; TTiuchMeHHBII
KOHTPOJIb;
KonTtpospHas
pabora;
Uroro no pazaeny 20
Pasnen 2. BaxkHeiimue npeacTaBUTeIH HEOPTaHUYECKHX BeLIECTB
2.1. | Bosnyx. Kucaopon. [lousitue 06 okcumax 5 0 1 16.11.2022 | PackpbIBaTh CMBICI H3y4aeMbIX [OHSATHIT ¥ IPUMEHSITH STH MOHSTHS IPH ONHCAHUN VerHsli https://infourok.ru/
04.12.2022 | cBOMCTB BELIECTB U MX IPEBPALLCHHIT; o1Ipoc; https://nsportal.ru/
XapakTepu30Bath (ONUCHIBATH) COCTAB BO3/1yXa, (PU3NIECKUE U XMMUIECKHE CBOMCTBA | MUCHMEHHBIH
KHCJIOPOJIa, CIIOCOOBI €r0 MOyY€eHHUs], IPUMEHEHHE U 3HAYESHHE B IPUPOJIE M KU3HU KOHTPOJIb;
4eJI0BeKa; HpaKkTHIecKast
CpaBHHBATH PEaKLUH TOPEHHS X MEIJICHHOTO OKHCIICHHST; pabota;
Cobupatb nprOOpPHI 715 MOTYyYEHUS KUCIOPOa (BHITECHEHHEM BOJIBI M BO3/IYXa);
Pacrio3HaBath ONBITHBIM [yTEM KHUCIOPOT;
Hcronb30BaTh XMMUYECKYIO CHMBOJIHKY ISl COCTaBICHHS (DOPMYIT BEILECTB,
MOJIEKYJISIPHBIX YPABHEHHI XUMUYECKIX PEAKIH C yUacTHEM KUCIOPOIa;
OGBSCHSTH CYIIHOCTB 9KOJIOTHIECKHX POOIIEM, CBSI3AHHBIX C 3arPS3HEHIEM BO3LYXa;
2.2. | Bomopon. 5 1 1 05.12.2022 | ; IMucemennsiii | https://infourok.ru/
IoHsiTHE 0 KMCJIOTAX H COJISIX 21.12.2022 | PacKpbIBaTh CMBICI H3y4aEMbIX TIOHATUN U IPUMEHATH 3TH MOHSTHS IPH OTHCAHIH KOHTpOJIb; https://nsportal.ru/
CBOMCTB BELIECTB U UX MPEBPAILEHHUI; NpaKkTHYecKas
XapakTepu3oBaTh (OMHUCHIBATh) (PU3MUYECKHE U XUMHUYECKHE CBOWCTBA BOAOPOAA, paborta;
Croco0bI ero TMOTyYeHus], IPUMEHEHHE; KOHTPOJIbHAsI
CoGuparth Ipubop It MOTYYEHHS BOJOPOJIA; pabota;
Hcrionb30BaTh XMMUYECKYIO CHMBOJIMKY JUISL COCTABIIEHHS (JOPMYIT BELIECTB,
MOJIEKYJISIPHBIX YPABHEHHI XMMHYECKHX PEAKIHI ¢ yUacTHEM BOIOPO/IA;
2.3. | KosinuecTBeHHbIe OTHOIEHHs] B XUMHHI 4 0 0 22.12.2022 | PackpbIBaTh CMBICI H3y4aeMbIX MTOHSTHI 1 IPHUMEHSTb 9TH MOHATHS, a TAKKE Tectuposanue; | https://infourok.ru/
15.01.2023 | u3yucHHbBIC 3aKOHBI M TCOPUH ISl PELICHNS PACYETHBIX 3a/1aY; MMChMEHHBIH https://nsportal.ru/
BbIYHCIIATS MOJISIPHYIO MacCy BELIECTB; KOJMYECTBO BELIECTBA, 00BEM rasa, Maccy KOHTPOJIb;

BELIECTBA;

IIpoBoaNTH PacUEThI MO YPAaBHEHUAM XMMHUYCCKHX PEAKIHil: KONMHYECTBa, 00bEMA,
MacChl BEIIECTBA 110 H3BECTHOMY KOJIMYECTBY, 00BbEMY, Macce peareHTOB Ml
MPOJYKTOB PEaKLHy;




2.4. | Bona. PactBopb!. IlonsiTie 06 ocHOBaHHUSIX 5 0 1 16.01.2023 | XapakTepu3oBaTh (pU3HICCKHE H XHMUIECKHE CBOHCTBA BOJBI, €€ POIb KaK VeTHsrit https://infourok.ru/
31.01.2023 | pactBopuTels B PUPOIHBIX POLECCAX; orpoc; https://nsportal.ru/
CocTaBsTh ypaBHEHHS! XMMHUECKUX PEAKIIHIT C y4acTHEM BOJIBI; IuceMeHHBIH
OOBSCHATH CYIIHOCTb KOJOTMYECKHX TPOOIIEM, CBS3AHHBIX C 3arPSI3HEHAEM KOHTPOJIb;
HPUPOIHBIX BOJ, CIIOCOOBI OYUCTKH BOBI OT IPUMECEH, MEPBI 110 OXPaHE BOJ OT [IPAKTHYECKast
3arpsI3HEHUS; paborta;
2.5. | OcHOBHbIE KJIACCHI HEOPTAHMYECKHX 11 1 1 01.02.2023 | KnaccupuuupoBaTs H3y4acMble BEIECTBA 110 COCTABY M CBOHCTBAM; IMucemennsiiit | https://infourok.ru/
COeIMHEHMIT 19.03.2023 | CocraBath HopMyIbl OKCH/IOB, KHCIIOT, OCHOBAHHI, COJIEH M HA3BIBATH UX M0 KOHTPOJTb; https://nsportal.ru/
MEK/IyHapOJHONH HOMEHKIIATYPE; [PaKTHYECKast
TIporHO3MpOBaTh CBONCTBA BEIIECTB HA OCHOBE OOLIMX XUMHUYECKHX CBOICTB pabora;
U3Y4EHHBIX KJIACCOB/TPYIII BELIECTB, K KOTOPHIM OHH OTHOCSTCS; KOHTPOJIbHAS
CocTaBsITh MOJICKYJISIPHBIC YPABHEHHS PEAKLUi, WLTIOCTPHPYIOLINX XUMHIECKUE pabora.;
CBOJCTBA U CIIOCOOBI MOTYYEHHS BEIECTB U3Y4CHHbIX KJIACCOB/TPYIII, @ TAKKe
HOATBEPXKAAIOLIMX [EHETHYECKYO B3aHMOCBSI3b MEXKIy HUMH. ;
I1pou3BOANTH BEIYHMCIICHHS 110 YPABHEHUAM XUMHYECKHX PEAKLIHIL;
Hroro no pazaeny 30
Pasnen 3. [lepuoanyeckuii 3axkon u [epuoauyeckas cucreMa xumMmudeckux djemenToB JI. . Menneneena.
Crtpoenne aToMoB. XumMu4eckas cBsizb. OKHCIHTEILHO-BOCCTAHOBHTEIbHbIE PeaKINH
3.1. | Mepuopnyeckuii 3axon u Mepuoxnyeckas 7 1 0 20.03.2023 | PackpbIBaTh CMBICI EPHOJUYECKOTO 3aKOHA; VerHslit https://infourok.ru/
CHCTeMa XMMHYEeCKHUX 3JIEMEeHTOB 19.04.2023 | Tonumark CyuIeCTBOBAHHE MEPUOAMYECKON 3aBUCHMOCTH CBOHCTB XUMHYECKHX orpoc; https://nsportal.ru/
J. A. Menneneesa. CTpoenne aToma 9JIEMEHTOB (M3MEHEHHE PaJJiyCOB aTOMOB M 3JIEKTPOOTPULATENBHOCTH) H HX ITuceMenHsIit
COE/IMHEHMH OT TOJIOKEHHS B IEPUOAUIECKON CHCTEME U CTPOCHHUS aTOMa; KOHTPOJIb;
VcTaHaBIHBATh CBSA3b MEXKTY MOJOXKECHHEM JJIEMEHTA B IEPUOUUYECKON CHCTEME U KonTponbHast
CTPOCHHEM €ro aToMa (COCTaB U 3apsifl s/1pa, O0LIee YHCII0 HIEKTPOHOB U pabora;
pacHpe/esieHie UX [0 3IEKTPOHHBIM CII0SIM);
TIporHo3upoBaTh XapakTep H3MEHEHHS CBOMCTB 3JIEMEHTOB U HX COSIUHEHHUIA 110
rpynmnam u nepuozam Ilepuoanueckoii cuctemsr;
XapaKkTepu30BaTh XUMHYECKHE IEMEHTBI [IEPBBIX TPEX EPHOJIOB, KAJIHs, KAJIBLHS 110
ux nosnoxenuio B [lepunonnueckoii cucreme J. . Menneneesa;
3.2. | Xumunueckas cBsi3b. OKHCAMTENLHO- 8 1 0 20.04.2023 | PackpbIBaTh CMBICI H3y4aeMbIX OHSTUI; VeTHbIi https://infourok.ru/
BOCCTAHOBHTE/IbHbIE PEAKIHH 21.05.2023 | Onpenensth B XUMHYECKOM CBA3H B COEMHEHUH; orpoc; https://nsportal.ru/
Ornpe/iensiTh CTENeHb OKUCICHHS] XHMHIIECKOT0 JJIEMEHTa 110 (OopMyJIe ero ITuceMeHHBIH
COC/IHCHHS; KOHTpOJIb;
OnpeznensTs HIEMEHT (BELIECTBO) — OKHUCIHUTENb U HJIEMEHT (BELIECTBO) — KonrponbHast
BOCCTaHOBHTEJb; paborta;
OOBACHATH CYIIHOCTb IPOLECCOB OKUCICHHS H BOCCTAHOBIICHHS,
CocTaBIsITh SMEKTPOHHBIN OanaHc ¢ YY4ETOM YHCIIa OTIAHHBIX H IPHHSTHIX
9JIEKTPOHOB;
CocTaBsITh ypaBHEHHE OKHCIHTEIBHO-BOCCTAHOBUTENLHOM PEaKIHK;
Hroro 1o paszaeny: 15
Pe3sepsHoe Bpemst 3
OBIIEE KOJMYECTBO YACOB I10 [TPOTPAMME 68 5 6




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuecTBo yacos Hara Buael,
n/n u3y4eHus: | popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUe
KOHTPOJIS
padoThI padoThI
1. |[peamer xumuu. Ponb xumuu | 1 0 0 01.09.2022 | ner;
B JKM3HH YEJIOBEKA. XMMHUS B
cucreMme HayK. MeToibl
MO3HAHUS B XUMUH
2. | 3HAKOMCTBO C IIPaBUJIAMHU 1 0 1 06.09.2022 | [TpakTHuccKast
0€30MacHOCTH U TpUEMaMu pabora;
paboThI B XUMHYECKOH
nabopatopuu. [Ipaktudeckas
pabora Ne 1. [TpaBwmiia paboTsl
B JIa0OPATOPUU U IPUEMBI
oOparnieHus ¢ 1a0opaTOpPHBIM
o0opynoBaHUEM
3. | Tena u BemecrBa. ®usznueckue |1 0 0 08.09.2022 | YcTHBIM
CBOWCTBA BEIICCTB. OIpoC;
ArperatHoe COCTOsSIHHE
BCIIIECTB
4. | Yuctele BEECTBAa U CMECH. 1 0 0 13.09.2022 | [TucbMeHHBII
CrniocoOnl pa3fieneHus cMecei. KOHTPOJIb;
5. |Ilpaktuueckas pabora: Ne 2. 1 0 1 15.09.2022 | ITpakTudeckas
Paznenenne cmeceii (Ha pabota;
IpUMepe OYUCTKH ITOBapEHHOM
COJIH)
6. | Aromsl u Monekyibl. [Ipocteie |1 0 0 20.09.2022 | ner;
Y CIIO’KHBIE BEIIIECTBA
7. | Xumuyeckue dyieMeHThI. 3Haku | 1 0 0 22.09.2022 | VcrHblit
(CMMBOJIBI) XUMHYECKUX OIpoc;
3JIEMEHTOB
8. | ATOMHO-MOJIEKYJISIpHOE 1 0 0 27.09.2022 | YcrHbIi
y4yeHHe. 3aKOH IOCTOSHCTBA OIpoC;
COCTaBa BEIIECTB
9. | Xummueckas popmyna. 1 0 0 29.09.2022 | VcrHbIi
BanenTHocTh aTOMOB OIpoc;

XHUMHUYCCKUX 3JICEMCHTOB




10. | CocraBieHre XUMHYECKUX 04.10.2022 | [TucbMeHHBII
(dbopMyI1 IO BaJIEHTHOCTH. KOHTPOJIb;
Haxoxnenue BaneHTHOCTH
XUMHYECKUX JIEMEHTOB 10
dbopmyne

11. | OtHOCHTENIbHAS aTOMHAs 06.10.2022 | [TncbMeHHBI#H
Macca. OTHOCUTETbHAs KOHTPOJIb;
MOJIEKYJISIpHasi Macca

12. | Pemenue 3a1a4 Ha 11.10.2022 | ITuceMeHHBIH
BBIUHCJICHHE OTHOCUTEIBHOMN KOHTPOJIb;
MOJIEKYJIIPHOM MACChl BELIECTB

13. | MaccoBas 10J11 XUMHUYECKOTO 13.10.2022 | [IucsMeHHBIH
JJIEMEHTA B COCTUHCHUH KOHTPOJIb;

14. | Pemrenne 3a1a4 Ha 18.10.2022 | ITucsMeHHBIIH
BBIUHCJICHHE MAaCcCOBOM JJOJU KOHTPOJIb;
XUMHUYECKOT0 3JIEMEHTA 10
dbopMyIe coequHEHUS

15. | dusnyeckre U XUMHYCCKUE 20.10.2022 | [TuceMeHHBIIH
SIBJICHUSI. XUMHUYECKAas PEaKIus KOHTPOJIb;

16. | IIpusHaku u ycioBus 25.10.2022 | VerHbiit
MPOTEKAHUS XUMHUECKUX OTIpoc;
peakuui

17. | 3akoH coXpaHEHUs MacChI 27.10.2022 | YcrHbIi
BemiecTB. M.B. JlIoMoHOCOB — Ompoc;
YAEHBIN-IHIIUKIIOTICTUCT

18. | XumMuveckne ypaBHEHUSI. 08.11.2022 | YcTHbIit
THUIbI XUMUYECKUX pEaKIHil OIIpOC;
(coennHEHUsI, Pa3IOKECHHUS,
3aMeleHus, 0OMeHa)

19. | Ypoxk o6o6uieHus u 10.11.2022 | VcrHbrii
CUCTeMAaTH3alluy 3HAHUN OTIpoC;

20. | Ypok KOHTpOJIst 3HAaHUH 15.11.2022 | KouTponbHas

pabora;




21.

Bo3nyx — cMech ra3os.
Cocras Bo3ayxa. Kucnopog —
XUMHUYECKHI DJIEMEHT U
npocroe BeuecTBo. O30H.

Haxoxnenue kuciopona B
npupoae, hpuznyeckue u
XMMHYECKHUE CBOMCTBA
(peakuuy OKUCIIEHUS,
ropenue). [lonsTue 06 okcumgax

17.11.2022

HET;

22.

TennoBoii a3 dexr
XUMUYECKON peaKIiH,
MOHITHE O TEPMOXUMHUIECKOM
YpaBHEHHH, IK30- U
SHIOTEPMHUYECKUX PEAKIIUAX

22.11.2022

VY cTHEIN
OTpoc;

23.

Crioco0sI mostyueHus
KHCIIOpO/ia B 1a00OpaToOpuu U
MPOMBIIIJICHHOCTH.

[Ipumenenue kucmopoa

24.11.2022

IInceMeHHBIN
KOHTPOJIb;

24,

[TpakTuueckas paborta Ne 3.
[Tonyuyenue u cobupanue
KHCIIOpO/1a, U3YUEHUE €T0
CBOMCTB

29.11.2022

[IpakTnueckas
pabora;

25.

Kpyrosopor kuciopona B
npupoje. Tormso (yrois u
MeTaH). 3arpsiI3HEHUE BO3/1yXa,
CIIOCOOBI €70
MPEeOTBpALCHUS. Y CUIIEHHE
MapHUKOBOTO AP deKTa,
paspylLIeHre 030HOBOTO CII0s

01.12.2022

HET;

26.

Bonopon — xumunueckui
3JIEMEHT U MPOCTOE BEIIECTBO.

06.12.2022

YcTHBIN
OTpoc;

27.

Haxoxnenue B npupone,
bu3nvecKre 1 XUMHUECKUE
CBOMCTBa (Ha pUMepe
B3aUMOJICHCTBUSA C
HEMeTalJIaMH U OKCHJIaMH
METaJIJIOB), IPUMEHEHUE,
CHOCOOBI MOJTYYEHUS

08.12.2022

VYcTHBIN
OTIpOC;

28.

[IpakTuueckas padorta Ne 4.
[Tonyyenue u cobupanue
BOJIOPO/1a, U3YUYECHHUE €TO
CBOWCTB

13.12.2022

IIpakTrueckas
pabora;




29. | [TouaTue 0 KUCIOTaxX U COJISIX 15.12.2022 | YcrHbIH
OTIpoC;
30. | YpoK KOHTpPOJIS 3HAHHM 20.12.2022 | KonrposbHas
pabora;

31. | KosmuectBo BewecTBa. MoJib. 22.12.2022 | mer;
MousipHas macca

32. | 3akoH ABoraapo. MomspHbIit 27.12.2022 | ITuceMeHHBIH
00BEM Ta30B KOHTPOJIb;

33. | Pewienue 3amau Ha 29.12.2022 | IIucsMeHHbII
B3aMMOCBSI3b KOJIMYECTBA KOHTPOJIb;
BEIIECTBA, 00bEMA U MAaCChI
ra3os. PacuéTel no
XUMHAYECKHM YPaBHCHUSIM

34. | Pacuérhl 10 XUMHUYECKUM 12.01.2023 | [TucoMeHHBIH
ypaBaeHusM. [Ipumenenue KOHTPOJIb;
3aKoHa ABOTaJIpo

35. | ®usnueckne CBOWCTBA BOJBI. 17.01.2023 | ;
AHaJIN3 U CHHTE3 — METOIBI ; HET;
W3YUYCHHS COCTaBa BO/IBI.
XUMHYECKHE CBOUCTBA BOJBI
(peakIuu ¢ MeTalJIaMH,
OKCHIAMH METAIOB U
HemeTaiioB). [lonarue o0
OCHOBAHHUSX U UHIUKATOPaxX

36. | Bona kak pacTBOpHUTENb. 19.01.2023 | Ycrubrit
PactBopsl. PacTBOpuMOCTH OIpocC;
BemiecTB B Boje. HackImieHHbIe
Y HEHACBHIIIICHHBIE PACTBOPHI

37. | KoHueHTpamus pacCTBOpOB. 24.01.2023 | Vcrubrii
MaccoBasi 10151 BEIIECTBA B OTIpoC;
pactBope. Beruncienus ¢
HCIOIB30BaHUEM
MMOHSTHSAKMACCOBast J10JIs
BEIECTBA B PACTBOPE»

38. | [IpakTudeckas padora Ne 5. 26.01.2023 | TIpakTudeckast
[IpuroroBneHune pacTBOpoOB C pabora;

OnpeenEHHON KOHIIEHTpauen




39.

Posnb pacTBOpOB B pupoie U B
YKW3HU yenoBeka. KpyroBopot
BOJBI B IIPUPOJIE. 3arpsi3HEHUE
pUpOAHBIX BoA. OxpaHa u
OYHUCTKA IPUPOJIHBIX BOJ

31.01.2023

VY cTHEIN
ompoc;

40.

Knaccudukanus
HEOPTraHNUYECKUX COCTUHECHUI

02.02.2023

HET;

41.

Oxcupl: cocTaB,
Kkiaccudukanus (OCHOBHBIE,
KHCIIOTHBIE, aM(DOTEpHEIE,
Hecosieo0pas3yronme),
HOMEHKJIaTypa
(MexxayHapogHas H
TpuBuanbHas). [lonyyenue u
XMMHUYECKHUE CBOICTBA
KHCIIOTHBIX U OCHOBHBIX
OKCHJIOB

07.02.2023

Y cTHEIN
OTpoc;

42.

OcHoBaHU: COCTaB,
Kiaccuukanus,
HOMEHKJIaTypa
(MexnyHapoHas U
TpUBMaJIbHAA), pU3HUECKHUE U
XUMHYECKHE CBOMCTBA,
CHOCOOBI MOJTYYEHUS

09.02.2023

IIuceMeHHBIH
KOHTPOJIb;

43.

AMpoTepHbIE OKCUIBI U
THIPOKCHJIBI, UX CBOMCTBA U
MIOJIy4YEHHUE

14.02.2023

IInceMeHHBIN
KOHTPOJIb;

44,

Kucnotsr: cocras,
KIaccupuKanus,
HOMEHKJIaTypa, Gu3nyecKue
CBOMCTBa

16.02.2023

IIucebMeHHBIH
KOHTPOJIb;

45.

Kucnorer: xummuueckue
CBOMCTBA, CITOCOOBI
HOJ'Iy’—IeHI/ISI. PSII[ AKTUBHOCTU
METAJIJIOB

21.02.2023

VYcTHBIN
OTIpOC;

46.

Conu (cpennue):
HOMEHKJIaTypa, CITIOCOObI
MOJTy4YEHUSI, B3aNUMO/JICUCTBUE
coJIeil ¢ MeTalIaMu,
KHCIIOTaMH, IIeJI0YaMH U
COJISIMU

28.02.2023

IIuceMeHHBIH
KOHTPOJIb;




47. | T'eHeTHuecKas CBS3b MEKITY 02.03.2023 | ITucpMeHHBIH
KJIaCCaMH HEOPTraHUIECKUX KOHTPOJIb;
COCIMHEHU I

48. | ITpakTryeckas padora Ne 6. 09.03.2023 | [TpakTuyeckas
Pemenne skciepuMeHTAIBHBIX pabora;
3aja4 1o reme «OCHOBHbIE
KJIACCHI HEOPTAHUYECKUX
COETUHEHUN

49. | Ypok 00001eHus 1 14.03.2023 | YcTHBIH
CUCTEMaTU3allMy 3HAaHUI OIIpOC;

50. | Ypok KOHTpOJIs 3HAHUI 16.03.2023 | KouTpoabHas

pabora;

51. | Crpoenue aromoB. Cocras 21.03.2023 | uer;
aTOMHBIX sfep. M30Tomsl.

OnekTpoHbl. Pu3nUecKuit
CMBICJ OPSIIKOBOT'O HOMEpa
AJIEMEHTa

52. | llepuoauueckuii  3aKOH U 23.03.2023 | Ycrubrii
[Tepuonnueckas cucTeMa OITpOC;
XUMHUYeCKuX djiemeHToB J[. 1.

Mewnpeneesa. [lepuossi,
TpYMIbL, TOATPYIIIHL.
PU3NYECKUN CMBICII HOMEPOB
MepHoJa U TPYIIIBI

53. | CTpoeHne IeKTPOHHBIX 04.04.2023 | [TuceMeHHBIiH
000J104€K aTOMOB TepBbIX 20 KOHTpOJIb;
XUMHUYECKHUX IJIEMEHTOB
MEePUOINYECKON CHCTEMBI
. . MenneneeBa

54. | XapakTeprcTHKa XUMUYECKOTO 06.04.2023 | [TucbMeHHBIIH
AJIEMEHTA TI0 €ro TOJ0KEHUIO B KOHTPOJIb;
IIEPUOUYECKON CUCTEME
. . Menneneena

55. | 3HaYeHHUe MepUOIMIECKOTO 11.04.2023 | ITricbMeHHbBII
3aKOHA U MIEPUOIUYECKOM KOHTPOJIb;
CUCTEMBI XUMHUUYECKUX
AJIEMEHTOB JIJISl Pa3BUTHS
HAyKH U MPAKTUKU.

. 1. MenneneeB — y4E€HBIN,
neaaror u rpakJJaHuH
56. | Ypok 0600mieHus 1 13.04.2023 | YcrHBIH

CHUCTEMATHU3allUH 3HAHUN

OIIpoC;




57. | YpoK KOHTpOJIsl 3HAHHUH 1 18.04.2023 | KouTponbHas

pabora;

58. | DIEKTPOOTPHULIATEIBHOCTh 1 20.04.2023 | uer;
aTOMOB XMMHUYECKHX
AJIEMEHTOB.

59. | Xummudeckas CBS3b: 1 25.04.2023 | YcrHbIi
KOBAJICHTHAsI IOJISIPHASL U OIpoC;
KOBAJICHTHAsI HETIOJIIpHAS

60. | MoHnHast xuMH4ecKast CBS3b 1 27.04.2023 | ITucbMeHHBII

KOHTPOJIb;

61. | CreneHp OKMCIECHUS 1 02.05.2023 | ;

YcrHblid
OIpoc;

62. | OkucIuTEIBHO- 1 04.05.2023 | [TucbMeHHbII
BOCCTaHOBHTEIIbHBIC PEAKIINU KOHTPOJIb;
(OBP). IIpoueccol okucaeHUs
Y BOCCTAQHOBJICHHSI.

Oxucnurenu u
BOCCTaHOBHTEIIN

63. | CocraBienue ypaBHeHHUIt 1 11.05.2023 | ITucbMeHHBIN
OKHCIIUTENBHO- KOHTPOJIB;
BOCCTaHOBHTEIILHBIX PEAKIHIA
U CXEM DJIEKTPOHHOTO OajlaHca

64. | Ypok 0600mmenns n 1 16.05.2023 | YcrHbrit
CHUCTEeMaTU3aluy 3HAaHUI OITpPOC;

65. | Ypok KOHTpOJIst 3HAHHUI 1 18.05.2023 | KouTposbHas

pabora;

66. | [ToBTOpenue pasnena 1 1 23.05.2023 | VeIt

OITpoc;

67. | IloBTOopenue paznena 2 1 25.05.2023 | YcrHbIi

OIIpoc;
68. | [loBTOpenue pazmena 3 1 30.05.2023 | VcrHbIi

OIpoC;
OBIIEE KOJIMYECTBO YACOB |68

1O ITPOI'PAMME
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