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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
Munnpocsemienust 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 MUPOBO33PEHHUS YEIIOBEKA, €r0 MPEACTaBICHUN O MaTEpUATbHOM €MHCTBE MUPA; BAXKHYIO
POJIb UrparoT GopMUpPYEMbIE XUMHEN MPEACTaBICHUS O B3aUMOIIPEBPALIEHUSIX SHEPTUU U 00 SBOJIIOLINH
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 Y€JIOBEKY XUMUUYECKHE 3HAHUSI HEOOXOIUMBI JIsl IPUOOPETEHUs OOLIEKYIbTYPHOTO
YPOBHSI, IO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOpa3HOM
KU3HU OOIIECTBA, AJI1 OCO3HAHUS BaXXHOCTU Pa3yMHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U 3/IOPOBBIO
JIPYTUX, K OKPYKarOUIEN IPUPOAHON Cpesie, Il TPaMOTHOIO IMOBEAEHUS PU UCIIOJIb30BAHUU Pa3JIMYHbBIX
MAaTepHAIOB U XMMUYECKUX BEIIECTB B TOBCETHEBHOMN KU3HHU.

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 nmpeamera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH /71l caMOpa3BUTUS U (POpMUPOBaHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el U PyHKIMOHATBHOM IpaMOTHOCTH; 2) BHOCHT BKJIa/ B (POPMHUPOBAHUE
MBILUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIbHON yueOHOM
NeSITeNIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIE0BATENIbCKUX YMEHUHN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOM IeATENFHOCTH; 3) 3HAKOMHT CO CHEM(UKON HaAyYHOT'O MBIIIIICHHS,
3aKJIaJpIBA€T OCHOBBI LIEJIOCTHOT'O B3IVIsI1a HA €IMHCTBO MPUPO/bI U YETIOBEKA, SABJIETCSA OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(bopMHPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
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
y4eHUsl KaKk OCHOBBI BCETrO €CTecTBO3HaHus, ypoBHs [lepuonnueckoro 3akona [I. 1. MenneneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YICHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H, MPEACTABICHUN 00
ANEKTPOIIUTUYECKON JTUCCOIMAIIMH 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. BaxHO Taxk)ke 3aMETUTh, 4YTO OCBOEHHE COLEP KAHUS Kypca IPOUCXOIUT C IIPUBJICUEHUEM 3HAHUH 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
MHPOBO33PEHUYECKOT0 XapaKTEPa, SI3bIKA HAYKH, 3HAHUN O HayYHBIX METOJIaX U3yUYEHMsI BEILIECTB U
XUMHUYECKUX PeaKlUi, a Takke B (GOpMUPOBAHUH 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 cBs31 ¢ 3TUM Npu U3ydeHUU IpeaMeTa B OCHOBHOM HIKOJIE JOMUHUPYIOIIee 3HaueHue Npruodpenu 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
JeSITEIBHOCTH, TIO3HAHKS U CAMOIIO3HAHUS, KITFOYCBBIX HABBIKOB (KJIFOUCBBIX KOMIICTEHITHH ), IMEIOIIHX
YHHUBEPCAJIbHOE 3HAUCHUE IS PA3JIMYHBIX BUIOB JICATCILHOCTH;

dbopmupoBaHUEe YMEHHI OOBSICHITD U OLCHUBATH SIBJICHUS OKPYXKAFOIIET0 MUpPa Ha OCHOBAHWUHU 3HAHHUN U
OIIBITA, TIOJTYYCHHBIX MTPH U3YUCHUH XUMHUU;

bopmupoBaHUe Y 00YYarOIIUXCsI TYMAHUCTHUCCKUX OTHOIICHHUH, TOHUMAHUS [IEHHOCTH XUMUYECKHUX
3HAHUH [T BEIPAOOTKHU SKOJIOTUYECKH 11€JIeCO00Pa3HOr0 MOBECHHUS B OBITY U TPYAOBOM JCSITEIHHOCTH B
LEJISIX COXPAHEHHSI CBOCTO 3/I0POBbsl 1 OKPYXKAOIICH MPUPOTHON CPEIbI;

pa3BUTHE MOTUBAIMU K O0YUCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHUS 00LICYETIOBEYECKUX [ICHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS U HAIIPaBICHHOCTH
JaJIbHENUIIEro 00yUYeHUsI.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

IlepBoHaya/IbHBIE XMMUYECKUE TOHATHUS

[Ipenmer xumuun. Poap XxuMuM B KU3HU YesioBeKa. Tena u BemecTBa. PU3nyecKkue CBOMCTBA BEIIECTB.
AFpGI‘aTHOC COCTOAHHEC BCIHICCTB. HOHSITI/IG 0 METOdaX IMO3HAHUS B XUMHUH. XuMUg B CUCTEMC HayK. I’II/ICTIDIG
BemiecTBa v cMecu. CriocoObl pa3IenieHus] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3J1eMEeHThl. CHMBOJIBI XMMUYECKUX 31€MEHTOB. [IpocThie U cioHbIe
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIE€MEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BemlecTB. OTHOCHTENIBHAS aTOMHas Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBast 10715
XMMHYECKOI'0 3JIEMEHTA B COEIMHEHUH.

Dusnyeckue 1 XUMUYECKHE ABJICHUA. XMMUUYECKas peakus U €€ MPU3HAKU. 3aKOH COXPaHEHHS MaCcChl
BelIeCcTB. XUMHUYeCKre ypaBHeHus1. Kilaccuukanms XuMUIeCKUX peakuii (COeTMHEHMS, Pa3JIOKEHHs,
3aMelIeHus, OOMeHa).

XVMMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY10i, ¢ IpaBujiaMu paboThI B JJAOOPaTOPUH U
npuémamu oOpaleHus ¢ JJabopaTopHbIM 000PYAOBaHUEM; U3YUEHUE U ONUCAHHE (PU3UUECKHX CBONCTB
00pa31oB HEOPraHMYECKUX BEIIECTB; Ha0M0IeHre (PU3NIECKUX (TUTaBIICHHE BOCKA, TAsTHUE JIbJA, PACTUPAHUE
caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCALlUs BOJIbl) U XMMUYECKHUX (FOPEHHE CBEUYH, TPOKATMBAHNE METHON
MIPOBOJIOKH, B3aUMO/ICHICTBHE MeJla ¢ KUCIIOTON) SIBIICHH, HAOII0IeHUE U OITMCAaHUEe TIPU3HAKOB MPOTEKAHMUS
XMMHUYECKHUX peakuil (pa3ioxeHue caxapa, B3auMOJCHCTBUE CEPHOI KUCIOTHI € XJI0pHUI0M Oapus,
pasnoxkenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3anMo ieiicTBre xese3a ¢ pactBopoM coiu meau(ll));
u3yuyeHue crnocoOoB pa3zeNeHHs cMecel (C MOMOIIBI0 MarHnTa, (UIbTpOBaHUE, BhITAapUBAHNUE,
JTUCTUILISALMS, XpoMaTorpadusi), IpoBEIEHUE OUUCTKU TTOBAPEHHON COJIM; HAOMIOeHNE U ONMCaHue
Pe3yIbTaTOB MPOBEJCHHUS OIBITA, MIUTFOCTPHPYIOMIETO 3aKOH COXPAaHEHHS MacChl; CO3JaHne MOEIIeH
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKHUX BelIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopoa — aneMeHT u mipoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B IpHupoie, GU3NYECKUEe U XUMUYECKHe CBOMCTBA (peakiiuu ropenus). Oxcuapl. [Ipumenenue
kucnopoa. CriocoObl mosydyeHus: KUCIopo/ia B JIabopaTOPUH U MPOMbIIITIEeHHOCTH. KpyroBopoT kucnopoza B
npupojie. O30H — ayuIOTPOITHAsE MO (DUKAIINS KHCIOPO/Ia.

TennoBoii 3¢ (hekT XUMUUECKOH peakiuy, TEePMOXUMUYECKHE YPaBHEHHUS, 3K30- U SHIAOTEPMUYECKUE
peakuu. TommBo: yroib 1 MeTaH. 3arpsA3HEHUE BO3/lyXa, YCUIEHHE TApHUKOBOTo 3(dekra, pazpyiieHue
030HOBOTO CJIOA.

BOI[OpO,Z[ — DJICMCHT U MMPOCTOC BCIICCTBO. HaxoxnaeHue BOOOpOJa B IIpupoae, (I)I/I3I/I‘-ICCKI/IC U XUMHNYCCKHEC
CBOIZCTBE[, MPUMCHCHUC, CITIOCOOBI MOJIYYCHUA. Kucnors! u conu.

KomuuectBo Beniectsa. Monb. MonsipHast Macca. 3akoH ABoraapo. MosspHslil 00bEM ra3oB. Pacuérsl mo
XUMUYECKUM YPABHEHHUSM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputenb. PactBopsl. HackllieHHbIE M HEHACHIIIICHHBIE
pacTBOpbl. PacTBOpUMOCTH BElIECTB B Bojie.MaccoBast 10715 BEIIECTBA B paCTBOpPE. XUMHUYECKHE CBOMCTBA
BoJbl. OcHOBaHuUs. Posib pacTBOPOB B MPUPO/IE U B *KU3HU YesnoBeKa. KpyroBopoT BojbI B IPUPO/IE.
3arpsisHeHuEe TPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heopranmueckux coeauaennii. Oxcuapl. Knaccudukaims OKCHIOB: COIEC00pa3yroIIue

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

OcHoBanus. Kimaccudukanus ocHOBaHMI: METOYN U HEpaCTBOpUMbIe OCHOBaHUs. HoMeHktatypa
OCHOBaHMH (MEXIyHapOIHAS U TpUBUAIbHAs). DU3ndeckue 1 XMMUYECKHE CBOMCTBA OCHOBAHUH.



[Tonydyenue ocHOBaHMIA.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaot (MeXIyHapoJHasi U TpUBUAIbHAS).
du3nYecKre U XMMUYECKUEe CBOMCTBA KUCIOT. Psan aktuBHocTH MeTaiuioB H. H. bekerosa. Ilonydyenue
KHCJIOT.

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

I'eneTnueckas CBA3b MKy KIIAaCCAMH HEOPTaHUYECKUX COCTUHEHUI.

XVUMUYECKUH IKCTIEPUMEHT: Ka4eCTBEHHOE OIPEICIICHIE COICP KaHUS KHCIIOPO/Ia B BO3yXE; MOTyUEHUE,
coOupaHue, pacrio3HaBaHue U U3y4yeHHe CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMO/ICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHUSI BOBHUKHOBEHUS U MpEKpalleHus ropeHus (1moxkapa); 03HaKOMJIEHHE ¢ 00pa3liaMu
OKCHJIOB U OIKMCAaHUE UX CBOMCTB; MOIy4YeHHUE, COOMpaHUe, paclio3HaBaHUE U U3yYeHHE CBOMCTB BOJIOPOAa
(ropenue); BzaumoierictBue Bojopozaa ¢ okcuaoM Meau(ll) (Bo3aMoKHO HCTIONIb30BaHUE BUCOMATEPUATIOB);
HaOIoIeHrne 00pa3IoB BEIIECTB KOINYECTBOM | MOJIb; HCCIe0BaHNE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3NUYHON PaCTBOPUMOCTHIO; TPUTOTOBJIICHHE PACTBOPOB C OMpPEACeIEHHON MacCOBOM Jomeit
pacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBHE BOJIBI C METAIJIaMU (HaTPHEM U KaJbIiueM) (BO3MOKHO
UCIOJIb30BaHNE BUICOMATEPUATIOB); OMPE/IEIEHNE PACTBOPOB KUCIIOT U MIENIOUEH C MOMOIIBI0 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 METaJlIaMH, peaKklnii HeHTpaau3auu; NoJydyeHe HePaCTBOPUMBIX OCHOBAHHIH,
BBITECHEHHE OJIHOTO METaJlla APYTUM U3 PacTBOpa COJIM; PEIICHHE IKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe«BaxkHeiiue Ki1acchl HEOPraHUYeCKUX COeIUHEHUI.

Hepuoauyeckuii 3akoH u Ilepunoanyeckast cucrema xummuueckux djaeMenToB /I. U. Menaeneesa.
CtpoeHue aToMoB. XUMU4ecKas cBi3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEaKINU

HepBBIG IIOIIBITKHN KJ'IaCCI/I(l)I/IKaIII/II/I XUMHUYCCKHUX 3JICMCHTOB. HOHSITI/IG 0 rpynnax CXOIHBIX 3JICMCHTOB
(1IenoYHbIe U MIETOYHO3EMENbHBIE METAIIIbI, TAIOT€HbI, HHEPTHHIE Ta3bl). DIIEMEHTHI, 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. [lepuoast u rpymnmnsl. @U3n4eCKuil CMBICIT HOPSAIKOBOIO HOMEpa, HOMEpPOB NIEPHOJIA U
TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sjiep. M3oTomnbl. DnekTpoHbl. CTpoeHHEe AIEKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumuueckux 3neMeHToB [lepuoauueckoii cucremsl Jl. . Menaeneesa. Xapakrepuctuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuogunueckoii cucreme . 1. Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUA paJuyCa aTOMOB XUMHWYCCKUX BJICMCHTOB, METAJINIMYCCKUX U
HEMETAINIMYECKUX CBOMCTB 110 TpymiaM 1 nepuogam. 3HadecHUE HCpI/IOIlI/IqCCKOFO 3aKOHa " HCpPIO,Z[H‘-ICCKOfI
CUCTCMbI XUMUYCCKHUX 3JICMCHTOB JIA1 PaA3BUTHA HAYKU U ITPAKTUKH. I[ H. MenneneeB — y‘-IéHBIﬁ u
rpaxJiaHuH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJBIpHaH u HCHOHHpHaﬂ) CBA3b. 3J'ICKTp00TpI/II_IaTCJ'IBHOCTL
XUMHUYECKHUX 3JIeMEHTOB. MIoHHAs CBS3b.

Crenenp okucineHus. OKUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC PEaKIuu. Hpoueccm OKHCJICHUA U
BocCTaHOBJICHHSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH SKCTIEPUMEHT: U3y4eHHE 00pa3I0B BEUIECTB METAJUIOB U HEMETAJIIOB; B3aMOACHCTBHUE
TMIPOKCHUIA [UHKA C pACTBOPAMU KHCJIOT U IIEI0YEH; IPOBENCHUE OIIBITOB, HILUIFOCTPUPYIOLINX
IIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PeaKUil (TOpEHUE, PEAKIIUN PA3JIOKEHUSI, COSAUHEHHS).

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



HUCIIOJB30BaHUC KaK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOH)ITI/Iﬁ, ABJIAOINUXCA CUCTCMHBIMU JIs1
OTACI/IbHBIX NPCAMCETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.

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

KJIacCU(UKALUS, IEPUOAUIHOCTD, HAOIIOICHIE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITh,
SIBJICHHE.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI, PaJINOAKTUBHOCTbD,
MOJICKYJIa, DJICKTPUYECKUI 3apsl, BEIIECTBO, TEJ0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, ras,
(bU3UYEeCKre BeTUYMHBI, UHUIIBI H3MEPEHUSI, KOCMOC, IIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

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



IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yabTaThl OCBOEGHUS MPOTPaMMbl OCHOBHOT'O O0IIIET0 00pa30BaHUsl JOCTUTAIOTCS B XO/I€
00y4eHMs XMMHUU B €JUHCTBE y4eOHOW U BOCIUTATENBbHOM AesTeabHOCTH Opraiu3aliuu B COOTBETCTBUHU C
TPaJULINOHHBIMU POCCUICKUMU COLUOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIaMH U HOPMaMHU NOBEJICHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHMUS, CAMOPA3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UUCJIE B YACTH:

IHaTpuoTHYECKOr0 BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACJEIHUIO,
MOHUMAaHUS 3HAUYCHUSI XUMUYECKOM HayKH B )KMU3HU COBPEMEHHOT'0 00IIeCTBa, CTIOCOOHOCTH BJIaJIETh
JIOCTOBEpHOM MH(pOPMAIUEH O MEPEOBBIX JOCTIKEHUSIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

I'paknaHCKOro BOCIMTAHUSA

2) MMpEeaACTaBJIICHHA O COUMAJIBHBIX HOpMax U MpaBujiax MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HON, Y4eOHO-UCCIIE0BATENLCKOM, TBOPUECKOHN U
APYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOH JIE€STEIbHOCTH MPH BHINOJIHEHUH
y‘-I€6HI>IX, IMO3HABATCJIbHBIX 3a4a4, BBIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JJaHUN y‘~I66HI>IX ITPOCKTOB,
CTpeMJIEHHs K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIM B Mpoliecce 3TON y4eOHOH AeaTeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IHIGI\/II C MO3WIUHN HPAaBCTBCHHLIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI ITOCJIEACTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOI' 0 MO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNN O BEIIECTBE U XMMUYECKOH PEaKINK, COOTBETCTBYIOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M COCTABJISIOMINX OCHOBY IS TOHUMaHHS CYITHOCTH HAYYHON
KapTHHBI MUPA; IPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IIPUPOIBI, B3AaHMOCBSI35X
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABIICHHBIX HA ITOyY€HUE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsCHEHHS HAOJI0TaeMBIX TIPOIIECCOB U SIBJICHU;

5) mo3HaBaTeNbHON, HH)OPMAIIMOHHON M YUTATEIILCKON KYJIBTYPBI, B TOM YHCIIE HABBIKOB
CaMOCTOSITENTLHON Pa0OTHI C Y4€OHBIMHU TEKCTAMH, CIIPAaBOYHON JIUTEPATYPOH, TOCTYITHBIMUA TEX HIYECKHUMU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

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

HAIpPaBJIEHHOCTU U YPOBHs 00y4YeHHUsI B JalbHEHIIIEM;

@®opMHUPOBaHUS KYJbTYPbI 310POBbsl

7) OCO3HAHUSI IICHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3IIOPOBBII 00pa3 )KU3HU, OCO3HAHUS TIOCJICACTBAN M HENMPUSATHUS BPEAHBIX MPUBBIYCK (YIIOTPEOICHHSI
QJIKOTOJIsI, HAPKOTUKOB, KypeHUSs ), HEOOXOIMMOCTH COOIIOICHUS MPaBUI 0€30IMaCHOCTH MPU OOPAIIEHUH C
XUMHYECKUMH BEIIECTBAMH B OBITY M peaTbHOMN KH3HU;

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



pe3ylbTaTaM TPYIOBOM IEATEIHHOCTH, B TOM YHCJIE Ha OCHOBE IIPUMEHEHUS IPESIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPACKTOPUH MPOJOIKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHUH, OOIIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEIH; YCTISTITHOM
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 €&
CYIIECTBOBAHMSI, MOHUMAHWSI [ICHHOCTH 3I0POBOTO M 0€301acHOr0 00pa3a KM3HHU, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PaboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIHSIX, YIPOXKAIOIIUX 37J0POBBIO
W SKU3HH JIIOJICH;

10) crmiocoOHOCTH TPUMEHSTH 3HAHUS, TIOy4aeMbIe TIPH U3YYCHUH XUMUH, JUISl PEIICHUS 3a]1a4, CBSI3aHHBIX
C OKpY’Karollel IpUpOTHOM Cpeioil, MOBBIICHUS YPOBHS 9KOJIOTUYECKON KYJIbTYpPbI, OCO3HAHUS
r7100aJIbHOTO XapakTepa 3KOJOTMYSCKUX MPOOJIeM U IMyTel UX PELICHUs TOCPESICTBOM METO0B XuMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MIO3HABATENbHOM, KOMMYHUKATUBHOW U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe metanpeaMeTHBIX pe3yIbTaTOB BRIICISIOT 3HAYMMBIE JIJ1s1 (POPMHUPOBAHUSI 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 MPEeIMETOB POPMHUPOBATH MPECTABICHUE O I[ETOCTHONW HAyYHOU KapTUHE MUPA, U YHUBEPCATbHBIE
yueOHbIe AelicTBUA (TT03HABATENbHbIE, KOMMYHHKATUBHBIC, PETYISTUBHBIC), KOTOPBIE 00ECIIEUNBAIOT
(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 UCTIOIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIUIEHUS P OCBOEHUH 3HAHUMN: pACKPhIBATh CMBICI
XUMUYECKHUX MOHATUH (BBLACTATH UX XapaKTepHbIE MPU3HAKH, YCTAHABINBATh B3aUMOCBS3b C IPYTUMHU
MOHATHUSIMH ), UCTIOJIb30BATh MOHATHUS JJIs1 O0bSICHEHUS OTJECNIBHBIX (DAKTOB U SABJICHUIA; BEBIOMPATh OCHOBAHUS
Y KPUTEPUU IS KIIaCCHU(PHUKAIIMK XUMUYECKUX BEIIECTB M XUMHUECKUX PEAKLMi; YCTaHABIMBATh IPUIMHHO-
CJICZICTBEHHBIE CBSI3U MEX/1Yy 0OBEKTaMH U3Y4YEHUS; CTPOUTH JIOTHUECKUE pacCyXAeHHsI (MHIYKTHBHBIE,
JENYKTUBHBIE, I10 AaHAJIOTUM); J€IaTh BEIBOIBI M 3aKIIIOUCHHS,

2) yMEHHEM IIPUMEHSTH B ITPOLIECCE MO3HAHMS TOHATHS (IIPEAMETHBIE U METANIPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEININ, UCIIONIB3YEMbIE B XUMHH, IPE0OPa30BhIBATH IIMPOKO NMPUMEHSIEMbIE B
XMMHUHU MOJIETTbHBIE TIPE/ICTaBICHUS] — XUMHUUYECKHUH 3HaK (CHMBOJI JIEMEHTA), XUMHUYecKas popmyria u
ypaBHEHHE XUMUYECKOH peakiMyi — MpH pelIeHUuH yueOHO-TI03HABATEeIbHBIX 3a/1a4; C Y4ETOM ITHX
MOZEJIBHBIX IIPEICTABICHUN BBIABIIATL U XapaKTEpU30BaTh CYILIECTBEHHBIE IIPU3HAKY U3Y4aeMbIX
00BEKTOB— XMMHUYECKUX BEIIECTB M XUMHUECKUX PEAKLUH; BBIABIATH O0IIME 3aKOHOMEPHOCTH, IPUUYUHHO-
CJICICTBEHHBIE CBSI3U U IIPOTUBOPEYUS B U3y4aeMBbIX IIPOLIECCaX U ABJICHUX; IIPEUIaraTb KPUTEPUU IS
BBISIBIICHUS 9TUX 3aKOHOMEPHOCTEH M MPOTHBOPEYHI; CAMOCTOATEIBHO BHIOMPATh ClIOCO0 pelieHus yueOHoH
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 IIAHWPOBAHUIO, OPTaHNU3ALUH U TPOBEACHUIO YICHUYECKHX YKCIIEPUMEHTOB:
yMeHHEe HaOJII0JaTh 32 X00M MPOIIEcca, CAMOCTOATENILHO IIPOTHO3UPOBATH €r0 pe3yibTaT, (POPMYIUPOBATH
0000IIICHNUS ¥ BBIBOJIBI 110 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, UCCIICI0BAHHMS, COCTABIISATH OTUYET 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 Moco0us, pecypchl UHTepHETa); KpUTHUECKH OLICHUBATh MPOTHUBOPEUYUBYIO U
HEJOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH PA3IMYHbIE METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe HHPOPMAITUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BHITIOJIHEHUSI yYEOHBIX U TO3HABATENbHBIX 33/1a4 OTpe
-JIe7IEHHOTO TUIA; MPUOOPETEHHE OMbITa B 00J1aCTH UCIIOIB30BaHUsI HH(POPMAIITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYpPOil aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJIBLHYIO (pOopMy IpesicTaBiIeHHsI HH(POPMALIUK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMU, TuarpaMmmamu, IpyrumMu popmamu rpaduku 1 ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh U AaHATTM3UPOBATH B MIPOIECCe YUeOHOM U UCCIIEeIOBATENBCKOM 1eATeIbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIICHHOCTH, CEJILCKOTO X034HCTBA M TPAHCIIOPTA Ha COCTOSTHUE
OKpY’Karollel MPUPOTHON CPEeJIbl;

YHuBepcaabHbIMU 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 MPE3CHTAIIMHN PE3yAbTATOB BHITIOJHEHHS] XUMUYECKOTO SKCIIEPUMEHTA
(;1abopaTOpPHOTro OIBITa, TA00PATOPHOI pabOTHI 1O MCCIIEJOBAHUIO CBOWCTB BEILIECTB, yUEOHOTO MTPOEKTA);

10) 3auHTEpECOBAaHHOCTh B COBMECTHOM CO CBEpCTHUKAMHU MTO3HABATENILHON U HCCIIEI0BATENbCKON
JesTeTbHOCTH IIPU PELICHUH BO3HUKAIONUX Mpo0IeM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB U COTIIACOBAHUS
no3uuui (06cyxaeHns, 0OMeH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS COBMECTHBIX JAEHCTBU,
OTIpeJieNIeHUe KPUTEPHUEB 10 OI[EHKE KaueCTBa BHIMIOJIHEHHON paboTHI U Ip.);

YHuBepcaabHBIMH PeryJissTUBHbIMH /1€/iCTBUSIMH

11) ymMeHHEM CaMOCTOSATENHEHO OMPEEIATh SN IeATeTbHOCTH, INTAHUPOBATh, OCYIIECTRIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITENLHOCTD, BEIOUpATh Hanbomee
s exTUBHBIC CITOCOOBI pelieHrs YIeOHBIX M MMO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIIEHO COCTABIISITH HIIH
KOPPEKTUPOBATh MPEIJI0KEHHBIN alrOPUTM I€UCTBUI MPU BBHITOJIHEHUH 33JaHUI C YUYETOM MOTYyYEHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TIOJYYCHHOTO
pe3ynbTaTa 3asBJICHHON LEH;

12) ymMeHHEM UCTIOIB30BaTh U aHATM3UPOBATh KOHTEKCTHI, Mpe/jlaraéMble B YCIIOBUH 3aJaHUH.

INPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe nmpeaMeTHBIX PEe3yJIbTaTOB [0 OCBOCHHIO 00513aTEILHOTO COJICP)KaHMs, YCTAHOBJICHHOTO JaHHOM
pUMEpHOI paboueil mporpaMMoi, BELAETSIOT: OCBOCHHBIE 00YYaIOIIMMUCS HayYHbIC 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, crielU(pUIECKUE ISl IPEIMETHON 0071aCcTH «XHUMHUS», BUBI ACATEIHHOCTH 10
MOJTYYEHHUIO HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U
HOBBIX CI/ITyaI_II/ISIX.



[TpenmMeTHBIE pe3yabTaThl OTPAKAIOT CPOPMHUPOBAHHOCTD Y O0YUAIOIIUXCS CIEAYIONUX YMEHH:

1) packpvisams cmbici OCHOBHBIX XUMUYECKUX TOHSITHIN: aTOM, MOJICKYJ1a, XHMHUYECKUMN 3JIEMEHT, IPOCTOEC
BELIECTBO, CJII0)KHOE BEIIECTBO, CMEChH (OJTHOPOIHAS U HEOTHOPO/IHAS), BAJIGHTHOCTb, OTHOCUTEJIbHAS
aTOMHAasl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBast 10Jis
XUMHUYECKOT'0 3JIEMEHTa B COEAMHEHUH, MOJIIPHBIA 00BEM, OKCUJI, KCIIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPHUIIATETILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peakius, KiaccuuKaius peakuuid: peakiuu
COEIMHEHMS, pEaKLIUU Pa3JI0KEHNUs, PEaKIIMK 3aMELLEHUS], peaKui 0OMEHa, 3K30- U SHA0TEPMUYECKUE
peakuuu; TermioBoi 3 ekt peakuuu; SAPO aToma, IEKTPOHHBIN CIOH aToMa, aTOMHasi OpouTab, paanyc
aTOMa, XUMUYECKas CBS3b, MTOJIAPHAs U HEMOJIIpHAsl KOBAJIEHTHAs CBS3b, NOHHASI CBSI3b, MOH, KATUOH, AHUOH,
pacTBOp, MaccoBasi J0J1s1 BellecTBa (MPOIEHTHAs KOHIIEHTPALKs) B pacTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHX IMOHATHUH (CM. I1. 1) U IPUMEHSTH TH TOHATHUS
IIPY OMUCAHHUM BEIECTB U UX MPEBPAIICHU;

3) ucnonvzosames XUMUYECKYIO CUMBOJIMKY JJISl COCTaBJICHHS ()OPMYJT BEILIECTB M YPABHEHUH XMMHUUECKHX
peaKIuii;

4) onpedensimb BaJCHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCJAMHCHUSX; CTCIICHb OKHUCIICHHSI
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; TPUHAJICKHOCTD BEIIECTB K OMpeIeIEHHOMY KJIaCCy COSAUHEHH 10
dbopmynaM; BUJ XUMHUECKON CBSI3U (KOBAJCHTHAS U MOHHAS) B HEOPTAaHMUECKUX COCTMHCHUSX;

5) packpwieams cmoica Tlepuomudeckoro 3akona [I. M. MeHzeneeBa: 1eMOHCTPUPOBATh TOHUMAaHHE
IIEPUOIMYECKON 3aBUCHMOCTHU CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX I0J0KeHuA B [leprnonnueckon
CHCTEME; 3aKOHOB COXPAHEHUSI MAaCChI BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYECHUS,
3aKOHa ABOTAJIpO; OMKCHIBATH U XapaKTePH30BaTh Ta0IM4HYyI0 Gpopmy [leprogmueckoii cucTeMbl
XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas noAarpymnmna (A-rpymnma)» u «rmodounas noarpynna (b-
rpymnma)», Majble U O0NbIINe IepUuo/ibl; COOTHOCUTh 0003HAUEHUs, KOTOPbIE UMEIOTCS B Ta0/IHIIE
«Ilepnonnyeckas cucreMa xumuueckux 3nemeHToB [l. . MenneneeBa» ¢ YMCI0BBIMU XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi spa, o0l1ee YUCIo JIEKTPOHOB U
pacnpeziesieHre X Mo 3JIEKTPOHHBIM CIOM);

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

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

8) mpoenoszuposamsv CBOMCTBA BEUIECTB B 3aBUCIMOCTH OT UX Ka4eCTBEHHOT'O COCTaBa; BO3MOKHOCTH
MPOTEKAHNS XUMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSAX;

9) ebluuCHsAMb OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MacCOBYIO JIOJTO
XUMHUYECKOT0 3JIeMEHTa 10 (GopMyJie COeTMHEHUS; MAaCCOBYIO J0JII0 BEIIECTBA B PACTBOPE; MPOBOJIUTH
pacuéTel 110 YpaBHEHUIO XUMUYECKOM peaKkliny;

10) npumernsims OCHOBHBIE OTIEPAIIUHN MBICIUTEIBHOM JCATEILHOCTH — aHAIIU3 M CHHTE3, CPAaBHCHHE,
0000111eHrEe, CUCTEMATH3aIINI0, KJIacCU(UKAIUIO, BBISIBICHUE IPHUYMHHO-CIIEACTBEHHBIX CBA3EH — /IS
M3Y4YEHHUSI CBOMCTB BEIIECTB U XMMHUYECKUX PEaKLNi; eCTECTBEHHO-HAayYHbI€ METO/IbI TIO3HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MOJIETIMPOBAHUE, IKCIIEPUMEHT (peasIbHBIA U MBICIICHHBIH );

11) credosams npaBUIaM MOIB30BAHNS XUMHUYECKOH IMOCYI0# 1 1ab0paTOpHBIM 000PYI0BAHUEM, A TAKIKE
npaBuiIaM oOpaleHUs C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIIUSAMH I10 BBITOJIHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB IO MOJTYUYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEMIECTB (BOIOPOA M KUCIOPOAa),
IIPUTOTOBJIEHUIO PACTBOPOB € OIPEAEIEHHON MAaCCOBOM 10JI€M paCTBOPEHHOTO BELIECTBA; IIJIAHUPOBATh U
IIPOBOAUTH XUMUYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IEI0YEN U KMCIOT C IOMOIIBIO
WHIUKATOPOB (J1Takmyc, heHondTaaenH, METHIIOPAHXK U . ).



TEMATHUYECKOE INTAHMPOBAHUE

Ne | HaumeHoBaHue pa3eoB U TEM KomnmuecTBo yacos JlaTa Bunsl Bungr, JJIEKTPOHHBIE
/11| TPOrpaMMBbl BCETO | KOHTp |mpakrn |HM3YUCHHS | IEATEIBHOCTH dopMbI (uudpoBbIe)
OIBHELl | 9eckue KOHTPOJIS 00pazoBaTesbHbIE
e paboThI [pecypcbl
pabot
bl
PA3JIEJI 1. IlepBoHauanbHble XUMHUYECKUE MOHSATHUS
1.1. 0 2 IPackpbITh pOJIBXUMUHU B IPUPOJIE U |Y CTHBIN OMpPOC;

XuMmusa-BaxkHeias o0JacThb
CCTCCTBO3HAHUA U
HpaKTH‘ICCKOﬁ JACATCIIBHOCTH
YCIO0BCKa

5

PKU3HU YEJIOBEKA,E€ CBSI3b C IPYTUMU
HayKaMU;pa3inyaTh YUCThIC
BEILECTBA U CMECU: OJHOPOJHbBIE U
HEOJHOPO/IHbIE; Pa3Iu4aTh
(buznyecKrue 1 XUMUYECKHE SIBIICHUS
ONPEAENATh MPU3HAKK XUMUYECKUX
[pEaKUUid U YCIOBUAX UX MTPOTEKAHUS,
MJIAHUPOBATh U MTPOBOJUTH
XUMHUYECKHI SKCIIEPEMEHT

[IpakTrueckas
pabora




1.2.

BemecTBa u
XUMHNYCCKUC peaKL[I/II/I

15

[TprMeHATHh €CTECTBEHHO- HAYYHbIE
METO/bI IO3HAHMS; pa3InyaTh
(bu3nyeckre U X UMUYECKHE SBICHUS
OIpeseNaTh NPU3HAKU XUMHUECKUX
[PEaKIMii ¥ YCIIOBHIX UX IPOTEKAHUS
; OOBSCHATD CYIIHOCTh (PU3UIECKUX
M XUMHUYECKUX SBJICHHUNA C TOUKH
BpEHHsI ATOMHO- MOJICKYJISIPHOTO
Y4eHHMsI; KiIacCU(PUIIUPOBATh
XMMHUYECKHE peakuu( 1o YhciIy U
COCTaBy pearupyoumx u
00pa3yIOLIMXCs BELECTB; COCTaBIATh
(bopMysbl OMHAPHBIX BEIIECTB 10
BAJICHTHOCTH U OTIPENENATh
BAJICHTHOCTH 110 (JOPMYJIaM BEIIECTB;
paccTaBiATh K03 pumeHTH

Y CTHBIN O1poc;
KonTponbHas
paboTa; 3a4er




HTtoro no pazneny

20

PA3AEJI 2. Baxxueiie npeacTaBUTEIIN

HCOPraHn4CCKuUX BCUICCTB

2.1.

Boznyx.Kucnopoa. [Tousarue 06
OKCHOAX

5

0

1

PackpbIBaTh CMBICIT H3Y9aEMBIX
MOHSATUI U IPUMEHSTh TIPU
ONHUCAHUH CBOWCTB U HX
MpeBpalleHHIT;XapaKTepPU30BaTh
COCTaB BO3JlyXa; CPAaBHUBATH PEAKIINHU
FOPEHUS U MEJUIEHHOTO
OKHUCJICHUS;COOMPAThH TPUOOPHI IS
MOJTy4eHUsT KUCIOPOaa(
BHITCCHCHHEM BOJIbI U BO3]IyXa);
OOBSICHITH CYIIHOCTh
PKOJIOTUYECKUX MPOOJIEM, CBS3aHHBIX
C 3arrpsS3HEHUEM BO3/IyXa ;
CJIeZIOBATh IpaBHIIaM O€301TaCHOCTH
paboThI B 1a00paTOpuu; BEICTPAUBATh
[pa3BEepPHYTHIC MMCbMEHHBIC U YCTHHIC
OTBETHI C ONIOPOW Ha WH(POPMAIIHIO U3
yueOHMKa

Y CTHBIN o1poc;
[IpakTHueckas
pabora

2.2.

Bonopoa. Ilonstue o kucnorax u
COJISIX

IPackpbIBaTh CMBICI U3yYaeMbIX
MOHITUI U IPUMEHATh TPHU
OIMMCAaHHH CBOMCTB U X
MPEeBPAICHII; XapaKTepHU30BaTh
(u3nyecKkrue 1 XUMUYECKHE CBOMCTBA
BOZIOPO/Ia, CTIOCOOBI €T0 MOTYYCHHUS,
MPUMEHEHUS; OKUCIICHHS;COOMPATh
MprOOPHI 7S TTOTYYSHHsSI BOJOPO/IA;
CIeI0BaTh IMpaBUJIaM O€30MaCHOCTH

paboThI B 1a00DATOPUU

'Y CTHBII OIIPOC;
IIpaxTrueckas
pabota




2.3.

KonndecTBeHHBIE OTHOIIICHUS B
XUMHNHU

PacKkpbIBaTh CMBICT H3Y4aeMbIX
MOHATHN W IPUMEHSTHh 3TH
MOHSTHS; BEIYUCIATH MOJIIPHYIO
MacCy BEIIECTB; IPOBOANUTH PacyeThl
MO ypaBHEHUSAM XUMUYECKUX
[PEaKIIMii; BEICTPaUBaTh Pa3BEPHYTHIC
MUCHMEHHBIC 1 YCTHBIE OTBETHI C
oT1Iopoil Ha nHpOpMaIHIO U3
yaeOHHMKA

Pemnrenne
[PAcCUYEeTHBIX 33124

2.4.

Bopa.PactBopsl. IlonsTue 06
OCHOBAHHUAX

IPackpbIBaTh CMBICI H3y4aeMbIX
MOHSITUH U IPUMEHATH 3TH MOHSTHS,
XapakTepu3oBaTh (hU3NYECKHE U
XMMHYECKHE CBOMCTBA BOJBL,EE POJIb
KAaK paCTBOPUTEISI B IPUPOIAHBIX
[IPOLIECCaX;COCTABIISITh YPABHEHUS
XUMHAYECKUX PEaKLIUN C y4aCTHEM
BOJIbI; OCHOBAHHSIX OOBSCHATH
CYILIIHOCTb SKOJIOTHUECKUX IPOOIIeM,
CBSI3aHHBIX C 3arpPsI3HEHUEM
MIPUPOIHBIX BO;IPOBOIUTH
BBIUMCJICHHSI C IPUMEHEHNEM
MOHSITHSI «MaccoBas 10JIs BEIECTBA B
[pacTBOpPEY; CIEAOBATh IPAaBHIIAM
0e30macHOCTH PabOTHI B

imaboparopuu

'Y cTHBII onpoc;
[IpakTnyeckas
pabora




2.5.| OcHoBHbie Kiacchl Heopranmueckux |11 |1 1 KnaccupuuupoBaTs H3ydyaeMble Y cTHBIN onpoc;
COeMHEH I BEIIEeCTBA 10 COCTaBy U [TpakTuueckast

CBOMCTBaM;COCTaBJIATh (opMysbl  [paboTa,
OKCHIOB,KHCJIOT, OCHOBaHHMI,coiei 1 |Pemenne
HA3BIBATh MX M0 MEXTYHAPOIHON [pacueTHBIX
HOMEHKJIAType; COCTABIISTh 3ajad,
MOJICKYJISIPHBIC YPABHEHHSI PEAKIIUH, [KOHTPOJIbHAS
WJUTIOCTPUYIONUX XUMHUYECKHE pabota
CBOICTBA U CIIOCOOBI OTYyYEHUS
BEIIECTB; POU3BOJAUTH BbIUMCICHUS
M0 YPaBHEHUSAM XUMHYECKHX
[peaKIuii; cieqoBaTh MpaBUiiaM
O0e3omacHOCTH paboTHI B
lmaboparopuu

Wroro mo paszneny 30

PA3JIEJI 311epuonuueckuii 3akoH u [lepuoamdeckas cuctema
xumuyeckux ementoB [[.W. MenpaeneeBa. CTpoeHue aroma
Xumnueckasi cB3b. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU




3.1.

[lepuonuueckuii 3aK0H U
Ilepronnueckas cucrema
XUMHYECKHX dj1ieMeHToB [[. 1.
MenneneeBa. CtpoeHue aroma

PackpbIBaTh CMBICT NEPUOJIUYECKOTO
3aKOHA; IOHNUMAaTh CYIIECTBOBAHUE
MEepUOINYECKON 3aBUCUMOCTH
CBOMCTB XUMHUYECKHUX
AIIEMEHTOB;yCTAHABIMBATh CBA3b
MEXIy TOJIOKEHUEM AJIEMEHTA B
[EPUOJNYECKON CUCTEME U
CTPOCHHMEM aTOMa; IPOTHO3UPOBATH
XapakTep U3MEHEHHUsI CBOMCTB
PIEMEHTOB U UX COCAMHEHUH 110
rpynmnam u nepuoaam [1C;
XapaKTepU30BaTh XUMUUYECKUE
PIIEMEHTHI TIEPBBIX TPEX
nepuonoB(K,Ca)

Y CTHBIN O1poc;

TECTUPOBAHUE

3.2.

Xumnueckas cBa3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIC PEAKITUN

PaCKpI)IBaTI) CMBICJI U3YYACMBIX
MOHSATHI; ONIPEICATh BU/I
XHMHUYECKOU CBS3H B COCIMHCHHH;
ONpPENIENATh CTENEHb OKUCICHUS
XUMHYECKOT0 dJIeMeHTa 1o (opMyIie
€ro COCTMHEHUS; OTIPEIETISATh
DICMCHT — OKHUCIIUTCIIb U
BOCCTAHOBUTEIIb; O0BICHATH
CYIIIHOCTB TIPOIIECCOB OKUCIICHHS 1
BOCCTAHOBJICHHS; COCTaBJISITh
DIIEKTPOHHBIN OaaHC ¢ yueToM
YKMCJIa OTAAHHBIX U IPUHSITHIX

DJICKTPOHOB; COCTABJIATH YPABHCHUA
OBP.

'Y cTHBII onpoc;
KOHTPOJIbHAS
pabora;
TECTUPOBAHUE




Hroro no pazneny
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PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




I[TOYPOYHOE ITNTAHMPOBAHMNE

Ne
/o

Tema ypoxka

KoanuectBo yacoB

BCETO

KOHTPOJIbHBIE
paboThI

MIPAKTUICCKHE
paboThl

Jara
A3YYEHUS

Buapl, hbopmbl
KOHTPOJISI

[[pegMeT XUMHU. XUMUS B
crcTeMe Hayk. Tesa u
BellecTBa

0

0

'Y cTHBIN onpoc

'JucThIe BELIeCTBa U CMECH

'Y cTHBII onpoc

Duszndeckne ¥ XUMHUUECKHE
MIBJICHU

'Y cTHBIN onpoc

[TpakTuueckas padora Nel
«[IpaBuna paboThI B
maboparopuu ¥ IPUEMBI
oOpareHus ¢
mabopaTOpHBIM
000pyIOBAaHUEM.»

[TpakTrueckas
pabota

[pakTudeckas padbora No2
«Paznenenue cmeceit (Ha
[prUMepe OYUCTKU
MMOBapEHHOM COJIH)»

[TpakTrueckas
[pabota

XUMHUYecKHe 3J1EMEHTHI.
3HaKH( CUMBOJIbI)
XMMHWYECKHUX 3JIEMEHTOB

'Y cTHBII onpoc

XuMudeckasi Gopmy.ia.
BajleHTHOCTb aTOMOB
XUMHYECKUX 3JIEMEHTOB

'Y cTHBII onpoc

XuMudeckast Gopmy.ia.
BasleHTHOCTb aTOMOB
XUMHUYECKHX 3J1eMEHTOB

'Y CTHBIN onpoc

OTHOCUTeJ/IbHAsi aTOMHas U
MOJIEKYJIIpHAsi MacChl
BelecTBa.MaccoBas fosd
XUMHUYECKOT0 3JieMeHTa B
coeIMHEHUU

'Y cTHBII onpoc

10

OTHOCHUTE/JIbHASA aTOMHAA U
MOJIEKYJIAPHAA MACChbl
BeLL[eCTBa.MaCCOBaH A0J1d
XUMHWYECKOrIo 3JIeMEHTA B
COEJUHEHHUHN

'Y cTHBII onpoc

11

XuMU4yeckue peakiguu

'Y CcTHBIN Oonpoc




12

XuMHYecKre YpaBHEHUS.
3aKOH COXpaHeHHUsI MacChl
BEIECTB

'Y CcTHBIN onpoc

13.

XuMHYecKre YpaBHEHUS.
3aKOH COXpaHeHHUsI MacChl
BEIECTB

'Y cTHBIN onpoc

14.

XUMHUYeCKUe YpaBHEHUS.
3aKOH COXpaHeHUsI MacChl
BellEeCTB

'Y cTHBII onpoc

15.

THUIIBI XUMUYECKUX
peaknuil. Peakuusa
coeJMHEeHUS

'Y cTHBII onpoc

16.

THUNbI XUMHYECKHUX
peaknyil. Peakuus
pasJioKeHUsI

'Y cTHBII onpoc

17.

Tunbl XUMUYECKUX
peaknuil. Peakuusa
3aMelleHUud

'Y cTHBIN onpoc

18.

TUIBI XUMUYECKUX
peaknuil. Peakuus o6mMeHa

'Y cTHBIN onpoc

19.

060061eHre 3HAaHUH I10
Teme «BerecTBa u
XUMUYECKHUE PEAKIIANY

3auyer,
TeCTUPOBaHHE

20.

KoHTposibHas paborta Ne 1

KoHTpoJ/IbHasA
paboTa

21.

CocTaB
Bo3ayxa.Kucnopon.O30H

'Y cTHBII onpoc

22,

HaxoxxgeHue KUca0poja B
npupofe. Pusnyeckue U
XUMHUYeCKHe CBOMCTBa
KHCJA0pOoJa

'Y cTHBII onpoc

23.

[IpuMeHeHHe KUCI0pOa.
KpyroBopoT kucjopo/a B
npupose. [loHsaTue 06
OKCHJIax

'Y CTHBIN onpoc

24,

TensioBol a¢pdekT
XUMHUYECKOHN peaKLHH.
DK30- M 9H/0TEPMUYECKHE
peakuuu. 3arpsi3HeHue
BO3/1yXa, CIIOCOOBI €er0
MNeJT0TBRNAINIEHU]

'Y CTHBII onpoc

25.

[IpakTuueckas padora Ne 3
«[Tomyuenue u cobupanue
KUCJIOpO/a, U3yYEHHE €TO
CBOMCTB»

[IpakTuueckas
pabora

26.

Bonopoa — anemMeHT u
MPOCTOE Belle-
CTBO.

'Y CcTHBIN onpoc




27.

Haxoxnenue B mpupoze,
(dbu3nyecKrue 1 XuMUYeCKHe
CBOICTBA

'Y CcTHBIN onpoc

28.

TTousTHe 0 KUCIOTAX U
COJISIX.

'Y CcTHBIN onpoc

29.

IloHsTHE O KHCIIOTaX U
COJIAX.

'Y cTHBIN onpoc

30.

[MpakTuueckas padota Ne 4
«[lonydyenue u cobupanue
BOJ0OpPOAA,

HM3y4YEHUE ETO CBOMCTB)

[IpakTrueckas
[pabota

31.

KosmmuecTBo BemecTna.
Monb. MonsipHas macca.
3akoH ABOrajpo.

'Y cTHBIN onpoc

32.

MoutsipHblii 00BEM ra3oB

'Y cTHBIN onpoc

33.

Pacyé€Thl 10 XUMUYECKUM
YPAaBHEHUSM.

Pemenue

34.

Pacd€Thl M0 XUMHUYCCKUM
YPaBHCHUSIM.

Pemenue

35.

Dduznueckue n
XUMHUYECKHE CBOWCTBA
BOJIBI

'Y cTHBIN onpoc

36.

CocTaB OCHOBaHUM.
[TonsTre 06 MHAUKATOpPAX

'Y cTHBII onpoc

37.

Bo/a xak pacTBOpuUTENb.
PacTBOpBI.
PacTBOpUMOCTB BELIECTB B
BOJE.

Haceimennsie n
HEHACBIILICHHbIE
[PacTBOPBI.

'Y CTHBIN onpoc

38.

MaccoBast 10J1s1 BELIECTBA B
pactBope. Ponb pactBopoB
B IIPUPOJIE U B )KU3HU
YEJIOBEKA. 3arpsi3HEHUE
MpUpOAHBIX BoA. OxpaHa

Y OYMCTKA IPUPOIHBIX BOJ

'Y cTHBII onpoc

39.

[IpakTuueckas padora Ne 5
«I[IpurorosiaeHue
[PacTBOPOB C
ONpeACIEHHON MacCOBOM
1T0JIEN paCTBOPEHHOTO
BELLECTBAY

[IpakTuueckas
pabora

[PACUCTHBIX 3aaa4

[PACUCTHBIX 3aaa4




40.

OKcHOBI: COCTAB,
KJ1accupUKaIms
HoMeHKJaTypa. [lonyuenue
1 XMMHYECKHE CBOICTBA
KHCIIOTHBIX, OCHOBHBIX U
aM(}OTEPHBIX

'Y CcTHBIN onpoc

41.

OCHOBaHUS: COCTaB,
KIIacCU(UKALINS,
HOMCHKJIATypa

'Y cTHBII onpoc

42.

OcHoBaHUs: PU3NUECKHE U
XUMHUYECKHE CBOMCTBA,
CIIOCOOBI MOJTYyYCHHUS.

'Y cTHBII onpoc

43.

KucmoTel: cocTas,
Kiaccudukanms,
HOMCHKJIATYPA,
XUMUYECKHE CBOMCTBA,
CTIIOCOOBI TIOTYYEHUSI.

Psit akTHBHOCTH METAJIOB

'Y cTHBIN onpoc

44,

Comn

'Y cTHBII onpoc

45.

Comn

'Y cTHBII onpoc

46.

I'eHeTHYECKas CBS3b MCKAY
KJJaCCaMH
HCOPTaHNUYCCKUX

COeTMHEHUN

'Y cTHBII onpoc

47.

Pemenue 3anad mno
YPAaBHCHUAM XUMHWYCCKUX
[peaKuuii

Pemenue
[paCUETHBIX
3ajgay

48.

O00011eHNe 3HAaHUI
10 TEME

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX

COETUHEHUN)

TECTUPOBAHUE

49.

KoHTposibHas pabota Ne 2

KoHTpoJ/IbHasA
paboTa

50.

[MpakTuueckas padora Ne 6
«Pemenne
PKCIIEPUMEHTAIbHBIX
3amad 1o Teme «OCHOBHEIC
KJ1aCChI

HEOPraHUYECKUX

COENNHEHUNY.

TIpakTrueckas
pabota

51.

[lepronuueckuii 3aKOH U
[lepuonnueckas cucrema
XHMHYSCKHUX IJIEMEHTOB
/1. . Menneneena.

'Y CTHBIN Oonpoc




52 CTpoeHne aTOMOB 'Y CcTHBIN onpoc
53 M3oTomBbI 'Y CcTHBIN onpoc
54 Ctpoenue 'Y CTHBIN onpoc
PIIEKTPOHHBIX 000JI0UEK
ATOMOB IIEPBBIX
20 XMMHUYECKHUX JIEMEHTOB
[Tepronueckoi CUCTEMBI
/1. 1. MenneneeBa
55 XapakTepucTuka 'Y cTHBII onpoc
XUMHUYECKOI0 3JIEMEHTA 110
€ro IIOJIOKEHUIO B
[Tepuoauueckoit
cucteme J[. 1. Menzaeneepa
56 3nauenue [lepuoanueckoro 'Y CcTHBIN onpoc
3aKOHa
u [lepuonnueckoi cucTembl
XMMHYECKUX JIEMEHTOB
JUTSl pa3BUTHUS HAYKU U
MPaKTUKH.
57 Ypok- 3a4eT TecTtupoBaHue
58 MonHas xumMuyeckas CBs3b 'YcTHBIN onpoc
59 KoBasieHTHast HenoJsipHas 'YcTHBIN onpoc
XMMHYECKasl CBA3b
60 KoBasieHTHas nomnsipHas 'Y CTHBIN onpoc
XMMHYECKasl CBA3b
61 CreneHb OKHCIEHUS 'Y cTHBII onpoc
62 CreneHp OKUCIIEHUS 'Y CTHBIN onpoc
63 OKHCIINTETBHO- 'Y cTHBIN onpoc
BOCCTAaHOBUTEJIbHBIC
[peaKuuu
64 OKHCIUTENBHO- 'Y CTHBII onpoc
BOCCTAHOBUTEIIbHBIE
[peaKuuu
65 KoHTpoJsibHas paboTa Ne3 KoHTpoJ/IbHasA
paboTa
66 [loBTOpEHUE TecTupoBaHue
67 [loBTOpEeHUe TecTupoBaHue




68 [loBTOpEHUE

TecTupoBaHUe

OO0111EE KOJIMYECTBO YaCOB 110
[porpaMme
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus. 8 knacc : yueOonuk / ['abpuensa O.C —M.: Jlpoda 2014

METOANMYECKHUE MATEPHAJIBI VIS YYUTEJIA

Xumus. 8 knacc : yueonuk / ['abpuensa O.C —M.: Jlpoda 2014

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHMUE

TexHuyeckuecpeaCcTBaoOy4YeHUS:
HoyT6yk

Kosionku

MysbTUMEUUHBIN MIPOEKTOP

[IpoeKIIMOHHBIN 3KpaH(MHTEepaKTUBHAsA40CKA)

Tabau1el

PasgaTounblil MmaTepuall 1o XUMUU
( KOJIIEKIIUM METAJLIOB. CILIABOB,

MJIaCTMAcCC, TKaHEeH, )

[[Tapoobpazubie Moaenu

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, TIPAKTHYECKHX PABOT,
JEMOHCTPAIIUI

XuMHu4ecKue pE€aKTHUBbI

XuMundeckasi nocyzaa AJjid npoBejeHusd XuMH4Y€eCKUX OIIbITOB, I,[[(EMOHCTpaL[I/II‘/'I U MNPAKTUYECKHUX pa60T

IlITaTUBBKI, IKOJIbHbIE JIaGOpaTOprIe BeChbl

JlepkaTesiu, acOecTOBbIE CETKH, CyX0e roproune ( CHUPTOBKH)






