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IHOACHUTEJIBHASA 3AIIMCKA

PaGouyass mporpamma 1o XuMHM JUIsl 0OydaroLIMXCs 8 KJIACCOB COCTaBJIeHAa Ha OCHOBe TpeboBaHuUil k
pe3yabTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTEeNbHOW MpPOrpaMMbl OCHOBHOTO oO0ImIiero oOpa3oBaHUS,
IpeacTaBiIeHHbIX B DelepanibHOM TOCYAAPCTBEHHOM 00pa3oBaTeIbHOM CTaHAApPTe OCHOBHOIO OOIIEro
o0pa3zoBaHusl, ¢ yYETOM pacupeenEHHbIX M0 KJIaccaM MPOBEPSIeMbIX TpeOOBaHUH K pe3ylibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTelbHOI MpOrpaMMbl OCHOBHOTO OOLIEro 0Opa3oBaHUS M 3JIEMEHTOB COZEp)KaHus,
NPEJCTABICHHBIX B YHHUBEPCAIHHOM KOIU(PHUKATOpPE IO XHUMHHM, a Takke Ha OcHOBe IlpumepHoii
pOrpaMMbl BOCITUTAHUSA OOYYAIOMIMXCS MPU MOJYYSHHH OCHOBHOTO OOIIEro oOpa3oBaHUs U C y4ETOM
Konnenuum npenojaBanus yueOHOro npeaMera «XuMus» B 00pa3oBaTeIbHbIX opraHuzanusax Poccuiickoi
@denepanyy, peaau3yrolIMX OCHOBHbIE 00LIeoOpa3oBarenbHble nporpammsel (yrB. Pemenunem Komteruu
Munnpocsenienusi Poccuu, mpotokon ot 03.12.2019 N IIK-4BH); Meroaudeckux peKOMEHIAIUN
MunncreperBa npocBenienus PO ot 25.11.2022 r Ne TB 2610/02 «Metoandeckne peKOMEHIAUH TI0
CO3JIaHMIO M (PYHKLMOHUPOBAHUIO B 0011€00pa30BaTENbHBIX OPraHU3aLUAX, PACIOIOKEHHBIX B CEIbCKON
MECTHOCTH ¥ MaJbIX TOpOAax, LEHTPOB OOpa3oBaHUs ECTECTBEHHO-HAYYHOM W TEXHOJOTHUYECKOU
HaIIPaBJIEHHOCTEN»

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmMera « XMMHUs» B TOCTH)KEHUE 11€7I€ OCHOBHOI'O 00I1Iero 00pa3oBaHus
00yCJIOBJIEH BO MHOTOM 3HaY€HHEM XUMHUYECKOW HAYKH B TIO3HAHUH 3aKOHOB MPHPOJIBI, B PAa3BUTHU
IIPOM3BOIUTENIBHBIX CUJI OOIIECTBA U CO3JJaHUHU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK PACIIPOCTPAHUIIA CBOE BIIMSIHUE HA BCE 00JIACTH
YelI0BEYECKOro CYIIECTBOBAHUS, 3a/1aJla HOBOE BHICHHUE MUPA, CTalla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIBTYpbl, HEOOXOIMMBIM YCIIOBUEM >KM3HH O0IIECTBA: 3HAHNE XUMUHU CITY)KUT OCHOBOM JJIs1
(dhopMUPOBaHMSI MUPOBO33PEHHUS YEIOBEKA, €r0 MPECTABICHUN O MaTEPHAIILHOM €IUHCTBE MHUPA; BAXKHYIO
poJIb UrparoT HOopMUpPYEMbIE XUMHEH MPEICTABIICHUS O B3aMMOIIPEBPAIICHUSX YHEPTUU U 00 IBOJTIOIUN
BEIIECTB B MPUPO/JIE; COBPEMEHHAsI XMUMUS HalpaBlieHa HA pPellleHue TTI00aNbHBIX MPOOIEeM YCTOWIHBOTO
pPa3BUTHA YEIIOBEUYECTBA — CHIPHEBOI, SHEPTeTUUECKOM, MUIIIEBOM M 9KOJIOTHYECKO 0€30MacHOCTH,
po0JeM 3IpaBOOXPaHEHUSI.

B YCJI0BUAX BO3pACTAIOIICTO 3HAYCHUA XUMUH B ) KU3HU O6HICCTBa CYIICCTBCHHO ITOBBICUJIACH POJIb
XUMHUYCCKOI'O 06pa3OBaHI/I$I. B nmane conuaim3anv OHO ABJIACTCA OJHHUM H3 yCJIOBI/Iﬁ (bOpMPIpOBaHI/ISI
HHTCJUICKTA JIMYHOCTH U TaPMOHHUYHOT O eé Pa3sBUTHA.

CoBpeMEHHOMY YEJIOBEKY XUMUYECKHE 3HAHUSI HEOOXOUMBI AJIsi TPHOOPETEHUST OOMIEKYIbTYPHOTO
YPOBHSI, TIO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOPa3HOM
KU3HU OOIIEeCTBa, AJI1 OCO3HAHUS BaXKHOCTH Pa3yMHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U 3/I0POBBIO
JIPYTUX, K OKPYKarOUIEN IPUPOAHON Cpesie, sl TPaMOTHOTO MOBEACHUS MPU UCTIOJIb30BAHUM PA3JTUYHBIX
MAaTEepHAIOB U XMMUYECKUX BEIIECTB B TOBCEIHEBHOMW KU3HHU.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBJSIETCSI 0Q30BbIM 110 OTHOILIEHHUIO K CHUCTEME O0IIEro
XUMHUYecKoro oopasoBanus. [103TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUCYIIHE 001emMy



XUMHUYECKOMY 00pa30BaHUIO KIIFOUEBBIE IEHHOCTH, KOTOPBIE OTPAXKaIOT FOCY1apCTBEHHbIE, OOIIIECTBEHHbIE U
WH/IMBUyaJIbHBIE TOTPEOHOCTH. DTUM ONpEeNsieTcs CYIHOCTh OOIIeH cTpaTernu 00y4eHus, BOCIUTAHUS U
pa3BUTH 00YUAIOIIUXCS CPEICTBAMU YUEOHOTO MpeIMeTa «XUMUS.

Nzydenne nmpenmera: 1) cnocoOCTBYET peann3aiii BO3SMOKHOCTEH JJIsi CaMOPa3BUTHUS U
(dbopMHUpOBaHUS KYJIbTYPHI JINYHOCTH, €€ 001Iel U (PYHKIIMOHAIBHOW IPaMOTHOCTH; 2) BHOCHT BKJIaJl B
(hOpMUPOBAHNE MBINUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEH TOPOCTKOB, HABBIKOB UX CAMOCTOSTEIHHON
yaeOHO
JESTEeIbHOCTH, SKCIIEPUMEHTAILHBIX M UCCIIEIOBATEILCKUX YMEHU, HEOOXOIUMBIX KaK B IIOBCEIHEBHOM
KHU3HH, TaK M B IPOPECCUOHATIBHOMN JIEATEILHOCTH; 3) 3HAKOMHT CO CHEIM(DUKON HAYIHOTO MBIIIICHHS,
3aKJIaJIbIBACT OCHOBHI IIEJIOCTHOTO B3TJIsI/Ia HA €IMHCTBO MPUPOIBI U YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TarnoM B (GOPMUPOBAHHH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH IOAPOCTKOB; 4) CIIOCOOCTBYET
(hOpMHPOBAHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBCHHO-HAYYHBIM 3HAHHSIM, K TIPUPOJIC, K YEIOBEKY,
BHOCHT CBOH BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHUE MIKOJILHUKOB.

HasBannple HampaBiIeHUs B 00yYSHUN XUMUU 00ECIICUNBAIOTCS CIIEIIUGPUKON COMCpKAHUS TPEIMETa,
KOTOPBIN SBIISETCS NEAArOTHYECKH aJalTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKH XMMHHU Ha ONPeNeIEHHOM
Jrare €€ pa3BUTHS.

Kypc xumuu oCHOBHOM IIKOJIbI OPUEHTUPOBAH HA OCBOCHHE 00YYarOIIUMHCS OCHOB HEOPraHUUECKON
XMMHU ¥ HEKOTOPBIX TIOHSATHH U CBEJIEHHI 00 OTIETBHBIX 00BEKTaX OPraHUIECKON XUMHH.

CrpykTypa conepkanus rnpeamera chopMHUpOBaHa Ha OCHOBE CUCTEMHOI'O IMOAX0/1a K €r0 U3YYEHHIO.
Copep:xaHue CKIIaAbIBACTCS U3 CUCTEMbI IIOHATUN O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI ITOHITHUH
0 XMMUYecKoH peakiuu. O0e 3TU cUCTeMbl CTPYKTYPHO OpraHW30BaHbI [0 IPUHIUITY I1OCIIEA0BATENILHOTO
pa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKHX IIPEACTABICHUM Pa3HOr0 YPOBHS: aTOMHO-MOJIEKYJIIPHOTO
YUEHHsI KaK OCHOBBI BCErO €CTeCTBO3HAaHUA, ypoBHs Ilepuonnueckoro 3akona 1. 1. MenneneeBa kak
OCHOBHOT'O 3aKOHA XHMHH, YUYCHHSI O CTPOSHUH aTOMa M XMMHYECKON CBSI3H, MPEJICTaBICHUH 00
JJIEKTPOJUTUYECKON JUCCOLMALIMY BELIECTB B PACTBOPAX. TeopeTnyecKre 3HaHU PACCMATPUBAIOTCS Ha
OCHOBE SMITMPUYECKHU MOTYUYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEOBATEIBHO OT OJTHOTO
YPOBHS K JPYTOMY, BBIIOJHSSA (PYHKIUU OOBSICHEHUS U TPOTHO3UPOBAHMSI CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEHN IIPAKTUYECKOTO IPUMEHEHHUS U MTOJIYYEHUS U3Y4aeMBbIX BEILECTB.

Taxast opranu3anus cofepkaHus Kypca ciocoOCTBYET MPEACTaBICHUI0 XUMUYECKOM COCTaBIISIOIIEH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI Npupoibl. TeM caMbIM 0OecrieunBaeTcsi BO3MOKHOCTb
¢dbopmHpoBaHUs y 00y4aIOMIUXCsl IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAaHMIO U METO/1aM IO3HaHUs B
Hayke. BakHO Tax)ke 3aMEeTUTh, YTO OCBOEHHE CO/IEPKaHUSI Kypca MPOUCXOIUT C MPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKpy:xatomuil Mup», «brnonorus. 5—7 knaccel» 1 «Pu3uka. 7 Kjacc.

HOEJU HU3YYEHUSA YUYEBHOI'O IIPEJMETA «XHUMMUS» OOGyueHue OCYyLIECTBISIETCS MPU
nojgaepxxkke  LleHTpa o0Opa3oBaHHs €CTECTBEHHO-Hay4HOH HampaBiieHHOCTH «Todka pocTa», KOTOpPBIH
CO3/aH MJI1  pa3BUTUA y OOY4YaIOIIMXCS €CTECTBEHHO-HAy4HOH, MaTeMaTH4ecKod, HH(QOpPMaIOHHON
IpPaMOTHOCTH, (HhOPMUPOBAHHMS KPUTHYECKOT'O M KPEAaTHBHOTO MBIIUICHHUS, COBEPIICHCTBOBAHUS HABBIKOB
€CTECTBEHHO-HAYUYHOW HAlpaBJIIEHHOCTH, a TaKXKe Ul MPAKTUYECKOH OTpabOTKM y4eOHOro Marepuaia Io
y4eOHOMY MpEIMETY «XUMUS.

K HampasiieHuto nepBocTeneHHON 3HAYUMOCTH IIPU peain3anun o0pa3oBaTeNbHbIX (YHKIUI
npeaMeTa«XuMus» TPAJUIIMOHHO OTHOCAT (POPMHUPOBAaHUE 3HAHUN OCHOB XMMUYECKOI HayKH Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUYECKON JESATEIbHOCTH YeJIOBEKa U KaK OJIHOT0 U3 KOMIIOHEHTOB



MHUPOBOU KYJIBTYpBI. 3a/1a4a MpeIMeTa COCTOUT B (JOPMUPOBAHUHU CUCTEMbI XUMHUECKUX 3HAHUH —
BOKHEUIINX (hAKTOB, MOHATHN, 3aKOHOB M TEOPETHUECKHUX IMOJOKEHUM, TOCTYITHBIX 0000IIIEHUH
MHUPOBO33PEHUYECKOr0 XapaKTepa, si3bIKa HayKH, 3HAHUN O Hay4YHBIX METOJAaX U3Y4YCHUS BELIECTB U
XMMHUYECKHUX PEaKIHii, a Takke B GOPMUPOBAHUH U PA3BUTUU YMEHUHN U CIIOCOOOB I€ATEIHHOCTH,
CBA3aHHLIX C IINTAHUPOBAHUCM, Ha6JHOI[eHI/I€M " MPOBCACHUCM XUMHNYCCKOI'O S9KCIICPUMCHTA, CO6JIIOH€HI/IGM
MpaBmJI 0€30MacHOro OOpaIleHus C BEIIECTBAMU B IIOBCETHEBHOM JKHU3HH.

Hapsny ¢ atuMm nienu u3ydeHus npeiMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOIO 00111ero oopazoBanust. Cerognst B 00pa3oBaHUM 0COO0 3HAUNMON
MPU3HAETCS HAIIPABJICHHOCTh O0YyUYSHHS HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEIUIEKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YYUThCS U MPOOIDKATh CBOE 0Opa3zoBaHue
CaMOCTOSITEJIbHO CTAHOBUTCSI OTHOM M3 BaXKHEHIINX (PYHKIMI yueOHbIX IPEAMETOB.

B cBs31 ¢ 3TUM Npu U3ydeHUU IpeaMeTa B OCHOBHOM HIKOJIE JOMUHUPYIOIIee 3HaUeHue NpruoOpenu Takue
LEJH, KaK:

(dbopMUPOBaHNE UHTEIICKTYaTbHO PA3BUTOM TUYHOCTH, TOTOBOM K CaMOOOPa30BAHHIO, COTPYIHUYECTRY,
CaMOCTOSITENIFHOMY MIPUHATUIO PEIICHUN, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUAM
KU3HH;

HaIPaBJICHHOCTh OOYUYEHUSI HA CUCTEMATHUECKOE MPUOOIIEHNE YUAIUXCS K CAMOCTOSITEIbHOM
MO3HABATENIBHON €ATEIbHOCTH, HAYYHBIM METOAAaM MO3HaHUs, (POPMUPYIOIIUM MOTHUBAIIMIO M PAa3BUTHE
CHOCOOHOCTEH K XUMUU;

obecrnievyeHre ycIoBHil, CIIOCOOCTBYIOIMIUX MPUOOPETEHUIO 00YJAOIIMMHUCS OIbITa Pa3HOOOpa3HOI
NeSITeIbHOCTH, TTO3HAHUS M CAMOTIO3HAHMUSI, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIIUMN ), IMEIOIINX
YHUBEPCAIbHOE 3HAUECHHE JIJISl PA3JIMUYHBIX BUJOB IEATEIBHOCTH;

dbopMupoBaHre yMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOUIEr0 MUpa Ha OCHOBAaHHUH 3HAHUM U
OMbITa, OJIYYEHHBIX IIPU U3YUYEHUU XUMUU;

dbopMupoBaHUe y 00YJarOMIUXCS TYMAHUCTUYECKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTH XUMHYECKHX
3HAHUU I BEIPAOOTKH SKOJIOTHYECKH 11€7IECO00pPa3HOTO MOBEICHUS B OBITY U TPYIOBOM IESTEILHOCTH B
LEJISAX COXPAHEHUS! CBOETO 3/I0POBbS M OKPYKAIOLIEH TPUPOTHON Cpebl;

pa3BUTHE MOTHUBALIUU K O0YYEHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOGHHS 00IIeUeIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MPO(MUIIS M HANIPABICHHOCTH
JabHENIIero o0yyeHusl.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

IlepBoHaya/IbHBIE XMMUYECKUE TOHATHUS

[Ipenmer xumuun. Ponp xuMuu B KU3HU YesioBeKka. Tena u BemecTBa. OU3nyecKue CBOMCTBA BEIIECTB.
ArperaTHoe COCTOAHHUEC BCIHICCTB. HOHSITI/IG 0 MCTOoAax IMO3HAHUS B XUMHUH. XUMHS B CUCTCMC HayK. qI/ICTLIe
BemiecTBa u cMecu. CriocoObl pa3IeNieHus] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThl. CHMBOJIBI XMMUYECKUX 31€MEHTOB. [IpocThie U croKHbIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHUE.

Xumuueckasi popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTAaBa
BemlecTB. OTHOCHTENIbHAS aTOMHasl Macca. OTHOCHUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBast 10715
XMUMUYECKOI'0 3JIEMEHTA B COEIMHEHUH.

Dusnyeckue U XMMUYECKHE ABJICHUA. XUMHUYECKasl peaklus U €€ MIPU3HAKHA. 3aKOH COXPAHEHHsI MacChl
BellecTB. XUMUYecKue ypaBHeHus. Kiiaccuukanys XuMUYeCKUX peakuii (CoeAnHEHMs, Pa3JIOKEHHs,
3aMelIeHus, OOMEHa).

XHUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 101, ¢ IpaBUjIaMu pabOThI B 1JaOOpaTopuu U
npuémamu oOpaleHus ¢ JJabopaTopHbIM 000PYAOBaHUEM; U3YUYEHHUE U ONUCaHUE (PU3NYECKUX CBOMCTB
00pa31oB HEOPraHWMYECKHUX BEIIECTB; Ha0M0eHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TAsTHUE JIbA, PACTHPAHHE
caxapa B CTYIIKe, KUIIEHHE U KOHJICHCALlUsl BOJbl) U XMMUYECKUX (TOPEHUE CBEUH, TPOKAIMBAHUE METHON
IIPOBOJIOKH, B3aUMOJEMCTBHE MeJa ¢ KUCIIOTON) sBJIEHUH, HAOII0A€HUE U ONKMCAaHUE TPU3HAKOB IIPOTEKAHUS
XMMHUYECKHUX peakuil (pa3ioxeHue caxapa, B3auMOCHCTBUE CEPHOI KMCIOTHI € XJI0pHUI0M Oapus,
pasnoxkenue ruapokcuaa meau(ll) mpu HarpeBaHuu, B3anMoielHCTBHE *Kese3a ¢ pactBopom coiu meau(ll));
U3yueHHue crocoOO0B pa3zeseHHs cMecel (C MOMOIIBI0 MarHnuTa, (uIbTpoBaHUE, BbITAPUBAHUE,
JUCTUILUIALMS, XpoMaTorpadusi), IpoBEIeHUE OUUCTKU IIOBAPEHHON COJIM; HAOII0ACHNE U ONIUCAHKE
Pe3yJIbTaTOB MPOBEACHHUS ONbITA, MWIUTFOCTPUPYIOIIErO 3aKOH COXPaHEHUs MAcCChl; CO3JJaHle MOJeel
MOJIEKYI (IIapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKHUX BelIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopoa — aneMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B IpHUpojie, GPU3NYECKUEe U XUMHUYECKHe CBOMCTBA (peakuuu ropenus). Oxcumsl. [Ipumenenue
kucnopoa. CriocoObl MoyuyeHus: KUCIopo/ia B JIabopaTOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kucnopoza B
npupojie. O30H — ayuIOTPOITHAsE MO (DUKAIINS KHCIOPO/Ia.

TennoBoil 3¢ (hekT XUMUUECKOH peakiuy, TEePMOXUMUYECKHE YPaBHEHHUS, IK30- U SHIOTEPMUYECKHE
peaknuu. TommBo: yroib 1 MeTaH. 3arps3HEHUE BO3lyXa, YCUIEHNE TAPHUKOBOTO 3(dekra, pazpyiieHue
030HOBOT'O CIIOA.

BO,I[OpOI[ — DJICMCHT U MMPOCTOC BCIICCTBO. HaxoxnaeHnue BOAOpOJa B IIpUpoae, (bmnqecxne U XUMHWYCCKHE
CBOI\/’ICTBa, IMPUMCHCHUC, CITOCOOBI TMOJIYYCHMU. Kucnots! u conn.

KomuuectBo Beniectsa. Monb. MonspHast Macca. 3akoH ABoraapo. MossipHblii 00bEM ra3oB. Pacuérsl mo
XUMUYECKUM YPABHEHHUSM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputesnb. PacTBopsl. HackllieHHBIE M HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BEMIECTB B Bojie.MaccoBast 10J1s1 BEMIECTBA B paCTBOPE. XMMHUECKHUE CBOMCTBA
BOJbl. OcHOBaHUs. Posib pacTBOPOB B MPUPO/IE U B *KU3HU YenoBeKa. KpyroBopoT BojbI B IPUPO/IE.
3arpsi3HeHuE IPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus nHeoprannueckux coeauaeHnit. Okcuasl. Knmaccudukaiius oKCHIOB: colieo0pa3yroIime

(ocHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HoMeHkmarypa okCuaoB (MeXIyHapOHAs U
TpuBHaNbHas). U3nveckre U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyueHue oKCHIoB.

OcHoBanus. Kimaccudukanmsi ocHOBaHMIA: METOYM U HEPACTBOPUMBIE OCHOBaHUsA. HomeHkmaTypa
OCHOBaHMH (MEXIyHapOHAs U TpUBUAIbHAs). DU3ndyeckue U XMMUYECKHE CBONCTBA OCHOBAHUH.



[Tonydyenue ocHOBaHMIA.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot (MeXIyHapoiHas U TPUBHAJIbHAS).
du3nyecKre U XuMU4YecKue cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. I[lonydyenue
KHCJIOT.

Conu. Homenknarypa cosneit (MexayHapoHas ¥ TpuBuaibHas). Ousnueckre U XUMHUYECKHUE CBOMCTBA
cousiel. [lonmyuenue comnen.

I'eneTnueckas CBA3b MKy KIIaCCaMU HEOPTaHUYECKUX COCTMHEHUH.

XVUMUYECKUH SKCTIEPUMEHT: Ka94eCTBEHHOE OIPEICIICHIE COICP KaHUS KHCIIOPO/Ia B BO3yXE; MOTyUeHUE,
coOupaHue, pacrio3HaBaHue U U3y4yeHHe CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMO/ICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHUSI BOBHUKHOBEHUS U MPEKpalleHusi ropeHus (1moxapa); 03HaKoMIIeHHE ¢ 00pa3iaMu
OKCHJIOB U OIKMCAaHUE UX CBOMCTB; MMOIy4YeHHUE, COOMpaHUe, PacliO3HaBaHUE U U3yYEHHE CBOMCTB BOIOPOAA
(ropenue); Bzaumoiericteue Bojgopozaa ¢ okcuaoM Meau(ll) (Bo3aMokKHO HCTIONIb30BaHUE BUCOMATEPUATIOB);
HabIo1eHne 00pas3I0B BEIECTB KOJIMYECTBOM | MOJIb; HCCIeI0BaHNE OCOOCHHOCTEH pacCTBOPEHUS BEILIECTB
C pa3NUYHON PaCTBOPUMOCTHIO; IPUTOTOBJICHHE PACTBOPOB C OMpPEAeIEHHON MacCcOBOM JoJeit
pacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBHE BOJIBI C METAJNIaMU (HaTpHEM U KalbliueM) (BO3MOXKHO
UCIOJIb30BaHNE BUCOMATEPHUATIOB); OMPEEIIEHHE PACTBOPOB KUCIIOT U IIEJI0YEH ¢ MOMOIIBI0 HHIANKATOPOB;
UCCIIeIOBaHNe 00pa3lloB HEOPTaHUYECKUX BEILECTB PA3IMYHBIX KIACCOB; HAOIIOIEHUE NU3MEHEHHS OKPACKU
WHMKATOPOB B pACTBOpAX KHUCIIOT U IIeNloueii; uzyuenue Bzaumoaeiicteus okcuaa meau(ll) ¢ pactsopom
CEpHOI KUCIIOTHI, KUCJIOT C METaNIaMH, peaklUii HeHTpaau3auu; NoJydeHne HepacCTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJIHOTO MeTaJula APYTUM U3 PacTBOpa COJIM; PEIICHHE IKCIIEPUMEHTAIbHBIX 33/1a4 110
TeMe«BaxkHeiiue Ki1acchl HEOPraHUYeCKUX COeIMHEHUI.

Iepunoauyeckuii 3akon u [lepnoanyeckasi cucrema xumudeckux jaeMenToB /1. . MenpgeJieeBa.
CtpoeHue aToMoB. XUMU4YecKas CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEaKINU

HepBHe IIOIIBITKH KJIaCCI/I(i)I/IKaHI/II/I XUMHUYCCKHUX 3JICMCHTOB. HOH?ITI/IG (0] rpynnax CXOIHBIX 3JICMCHTOB
(1IeMoYHbIe U MIETOYHO3eMENbHBIE METAILIbI, TaIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT
am¢oTepHbIe OKCUIBI U TUAPOKCHUIBL.

[Tepnoanueckuit 3akoH. [lepuonnueckas cuctema XuMu4eckux 3yeMeHToB J1. 1. Menneneesa.
Koportkonepuoanas u qjymaHonepuoanas ¢Gopmsl [lepuonnyeckoil cucTeMbl XUMHUYECKUX IEMEHTOB [,
N. Menneneesa. [lepuoasr u rpymnmsl. @U3nyeckuii CMbICI HOPSAIKOBOIO HOMEpa, HOMEPOB NIEPUOIA U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sJiep. M3oTomnbl. DnekTpoHbl. CTpoeHHe IEKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumuueckux 3eMeHToB [lepuonnueckoit cucremsl 1. . MenneneeBa. XapakrepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxxeHuto B [lepuoanueckoii cucreme /Jl. 1. Menneneena.

BaKOHOMepHOCTI/I HU3MCHCHUA paJuyCa aTOMOB XUMHNYCCKUX BJICMCHTOB, MECTAJTINIMYCCKUX U
HEMETAINIMYECKUX CBOMCTB 110 rpyiimam 1 nepuogam. 3HadeHue Hepnonnqecxoro 3aKOHa " HepI/IO,[[I/I‘{CCKOﬁ
CUCTCMbI XUMHUYCCKHUX 3JICMCHTOB JIA PA3BUTHA HAYKU U ITPAKTUKH. I[ H. Mennenee — y"IéHHﬁ u
rpaxJiaHuH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJ'DIpHaH )51 HCHOHHpHaH) CBA3b. 3JICKTp00TpI/ILIaTCJ'IBHOCTL
XUMHUYECKHUX 2JIEMEHTOB. FIoHHas CBS3b.

Crenens okuciaeHus. OKUCINTENFHO-BOCCTAHOBUTEIILHBIC pEaKkuu. Hpoueccm OKHCJICHUA U
BoccTaHOBJICHHSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u0B BCIICCTB MCTAJIJIOB 1 HEMETAJIJIOB, BSaHMOHeﬁCTBHC
THAPOKCHU A HUHKA C paCTBOpaMH KUCIIOT U menor{eﬁ; MMPOBEACHUEC OIIBITOB, NJUTFOCTPUPYIOIIHUX
MPUMEPLI OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpeHI/Ie, PEaKknun pasioxXCHUs, COG)II/IHCHI/IH).

MexnpeamMeTrHblie CBSI3H
Peanuszanus MEKXIIpEeIMETHBIX CBA3EH IPU U3YYCHUH XUMHUH B 8 KJIaCCE OCYLIECTBIIACTCS Yepes



HUCIIOJB30BaHUC KaK 06H_[I/IX CCTCCTBCHHO-HAaYYHBIX HOHHTHﬁ, TaK U HOH)ITI/Iﬁ, ABJIAOINUXCA CUCTCEMHBIMU JJIs1
OTACI/IbHBIX NPCAMCETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHS, 3aKOH, aHaJINu3, CHHTE3,

KJIaCCI/ICI)I/IKaLII/ISI, NepUOANIHOCTD, H3,6JIIOI[€HI/I€, OKCIICPUMCHT, MOACTIUPOBAHUC, USMCPCHUEC, MOJICIIb,
SABJICHUC.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAMOAKTUBHOCTb,
MOJICKYJIa, MJICKTPUIYECCKUI 3apsl, BEIIECTBO, TEJIO, 00hEM, arperaTHOe COCTOsTHUE BEIIECTBA, T'a3,
(bU3UYEeCKre BETUYMHBI, UHUIIBI H3MEPEHHsI, KOCMOC, IIaHEeThI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

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



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne xumMuu B 8 Ki1acce HaIIPaBJIEHO Ha JOCTHXKEHUE 00Yy4aIOUIMMHUCS JINYHOCTHBIX, METAIIPEAMETHBIX
U TIPEIMETHBIX PE3Yy/IbTaTOB OCBOCHHS YU€OHOTO IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O 00IIEro 00pa3oBaHUs JOCTHTAIOTCS B XOJI€
00y4eHHs XMMUU B €IUHCTBE y4eOHOW U BOCIUTATENbHOM AesTeabHOCTH Opraiu3aluy B COOTBETCTBUHM €
TpaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIAMH U HOPMaMHU MOBEJCHHS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAaMOPa3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K 0T€YECTBEHHOMY KYJIbTYpPHOMY, HICTOPUYECKOMY U HAYYHOMY HACIEAUIO,
MOHUMAaHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOT'0 00IIECTBa, CTIOCOOHOCTH BJIaJIETh
JIOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOH M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMAax U NpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUAAX EATEIHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH MPH BHINOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIMOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB, CO3JaHUHN y‘-Ie6HBIX ITIPOCKTOB,
CTpeMJICHH K B3aMMOIIOHUMAaHUIO U B3aUMOIIOMOILU B Mpoliecce 3TON y4eOHON AeTeNbHOCTH; FTOTOBHOCTH
OLICHUBATh CBOE MOBEACHHNEC U MMOCTYIIKH CBOUX TOBapI/IHlef/'I C IMO3UIUH HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI OCJIEACTBUI MOCTYIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPECTABICHNAN O BEIIECTBE U XMMUYECKON PEaKIui, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH M COCTABIISIFOIINX OCHOBY ISl TOHUMAHHUS CYIIHOCTH HAYYHOMH
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IIPUPOIBI, B3AaHMOCBSI35X
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABJIIEHHBIX HA ITOJyYE€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsICHEHUS HAOIIOAaEMBbIX MTPOLIECCOB U SBJICHUI;

5) mo3HaBaTeNnbHON, HH)OPMAITMOHHON M YUTATEILCKON KYJIBTYpBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTLHON pabOTHI ¢ YIeOHBIMH TEKCTAMH, CIPABOYHOM JTUTEPATYPO, TOCTYITHBIMHA TEXHUIECKUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MTO3HAHUIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
camM000pa30BaHUIO0, IPOEKTHOM U UCCIIE0BATENbCKOMN AEITEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) 0oco3HaHUs IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3JI0pOBBI 00pa3 *KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHHS
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEeHHUs1), HEOOXOAMMOCTHU COOJIIOICHHS IPAaBUI O€30MacHOCTH NP 0OpaIeHUH C
XUMUYECKMMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

TpyaoBoro BocnuraHus
8) nHTEepeca K MPaKTHYECKOMY U3YUEHHUIO poQeccuil U Tpyna pa3IudHOro pojaa, yBaXEeHUE K TPy U



pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YKCJIEC Ha OCHOBE MPUMEHEHUS IPESIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; YCIEITHON
npodecCHOHATLHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJJaITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K IPUPOJIE KaK HICTOYHUKY KM3HU Ha 3eMiie, OCHOBE &
CYIIECTBOBAHMSI, MOHUMAHHUSI [ICHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pa3a JKU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHHS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIIHUSIX, YTPOXKAIOIINX 30POBBIO
W SKU3HH JIIOJICH;

10) criocoOHOCTH TPUMEHSTH 3HAHUS, TIOJTy4aeMbIe TIPH U3YYCHUH XUMUH, JUIsl PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXKaloIen MPUPOTHOM Cpe10i, MOBBIIEHUS YPOBHSI 3KOJIOTHYECKOW KYJIbTYPhI, OCOZHAHUS
r7100aJIbHOTO XapakTepa 3KOJOTMYSCKUX MPOOJIeM U IMyTel UX PELICHHs TOCPEACTBOM METOI0B XumMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCSA UM B IIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACISAIOT 3HAUUMBIE 17151 JOPMUPOBAHUS MUPOBO33PEHHUS
oOIIeHayYHBIE TOHTHSA (3aKOH, TEOPHs, IPUHIIMII, TUTIOTE3a, (PAKT, cHcTEMa, IPOIIeCcC, SKCIIEPUMEHT U Ap.),
KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YI€OHBIX MPEIMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUH U3
3THUX MpeAMETOB (POPMUPOBATH MIPEICTABICHHUE O LIEJIOCTHOM HAyYHOI KapTUHE MUPA, U YHUBEPCAIbHbBIE
yueOHbIe JelicTBUS (IT03HABAaTEIbHbIC, KOMMYHUKATUBHbIC, PETYJISTUBHBIE), KOTOPbIE 00ECIEYMBAIOT
(bopMHpOBaHHE TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO YUeOHOI
JESTEIIBHOCTH.

MeTaHpCHMeTHHe pPE3yIbTaTbl OCBOCHUA 06pa3OBaTeHBHOﬁ MporpaMmsal IO XUMHUH OTPAKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIME JIOTHYEeCKHMH JeHCTBUAMU

1) YMCHHUEM HUCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOI'0 MBIIIIJICHUS ITPU OCBOCHUUN 3HAHMIL: PaCKpbIBATb CMBICJI
XUMHUYECKHUX TTOHITHI (BBII[CJ'I}ITB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABIINBATH B3aUMOCBA3b C APYTUMU
HOHHTI/IHMI/I), HCIIOJb30BAaTh IMOHATHUA JIJIA 0OBSICHEHHUS OTACIBbHBIX q)aKTOB n HBJ'IeHHfI; BBI6I/IpaTL OCHOBAHUA
W KpUTCPUU IJIA KJ'IaCCI/I(i)I/IKaLII/II/I XHUMHUYCCKUX BCUICCTB U XUMHUYCCKUX peaKuHﬁ; YCTaHABJIMBATHL ITPUYIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKACHUS (I/IHIIYKTI/IBHBIG,
ACAYKTHUBHBIC, 110 aHaJ'IOrI/IH); JAC€JIaTh BBIBOJbI N 3aKJIIFOUYCHU A,

2) YMCHHUEM IIPUMCHATDH B IPOUCCCC MMO3HAHUA ITOHATHA (Hpe,Z[MCTHBIC u MCTaHpC)IMeTHLIC),
CUMBOJIMYCCKHUEC (3HaKOBBIC) MOZCIIN, UCIIOJIB3YECMbIC B XUMHU, npeo6pa303513aTL IIHUPOKO MPUMCHACMELIC B
XUMHHU MOICIIBHBIC TPCACTABJICHUSA — XUMHUYECKUH 3HAK (CI/IMBOJ'I BJICMCHTa), XHUMHUYCCKas (bopMlea n
YpaBHCHUC XUMHUYECKOH PCaKMu — IpHu pCIICHUN y‘-IC6HO-H03HaBaTeJ'ILHLIX 3aaad; C y‘-IéTOM 9TUX
MOACIBHBIX HpeI[CTaBJ'ICHI/Iﬁ BBIABJIATH U XapaKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKN U3Yy4YaCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; BBISABJIATH OGIJ.[I/IC 3aKOHOMCPHOCTHU, NPUIHNHHO-
CJICACTBCHHBIC CBA3U U IIPOTUBOPCUUA B U3YIACMBIX MPOLECCAX U ABJICHUAX; IPCIJIaraTb KPUTCPHUU IJISA
BBIABJICHUSA OTUX 3aKOHOMepHOCTCﬁ n HpOTHBOpC‘-IHfI; CaMOCTOATCIIbHO BLI6I/IpaTL CII0Cc00 peHiCHUsA y‘-ICGHOﬁ
3agavu (CpaBHI/IBaTL HECKOJIbKO BApHUAHTOB PCIICHUA, BBIGI/IpaTL HaunbOoJIee MOOX OISIIUN C y‘-IéTOM
CaMOCTOATCIIbHO BBIACIICHHBIX I(pI/ITepI/ICB);

Ba3oBbIMH HCCIeA0BATEIbLCKHMH AelCTBUIMH



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI 151 JOPMUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYKICHHUN;

4) npuoOpeTeHue onbITa MO MJIAHUPOBAHUIO, OPTraHU3ALUHU U TPOBEACHUIO YICHUYECKUX IKCIICPUMEHTOB!
yMeHHEe HaOJII0JaTh 32 X0JI0M IMPOIIEcca, CAMOCTOSATENILHO IIPOTHO3UPOBATH €T0 Pe3yIbTaT, (POPMYIUPOBATH
0000IIICHNS ¥ BBIBOJIBI 10 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, UCCIICI0OBAHHMS, COCTABIIATH OTUYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3IMUHBIX BUIOB U (hOpM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAS IUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTUUECKH OLIEHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX ISl BHIITOJHEHUS y4eOHBIX U O3HABATENbHBIX 3a/1a4 OIpe -
NeNEHHOTO TUIIA; TPUOOPETEHNE OMBbITa B 00JaCTH UCIIOJIb30BaHUA WH(DOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpPOIl aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENTFHO BBIOMPATh ONTUMAJILHYIO (pOpMY IpesicTaBiIeHHs] UH(POPMALMK U WILTIOCTPUPOBATh
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMHU, TuarpaMmmamu, IpyrumMu popmamu rpaguky U ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh U AaHATTU3UPOBATH B MIpOIecce YUeOHOM U NCCIIeIOBaTeNbCKON AeITeTbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIIEHHOCTH, CEJILCKOT0 X034HCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpY’Karolllel MPUPOTHON CPeJIbl;

YHuBepcaabHbIMH KOMMYHMKATHBHBIMH e CTBUSIMH

8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TMAJIOTA H/HITH TUCKYCCHH) TIO CYIIIECTBY 00CYKIaeMOi TeMBI,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKEHHOM 3a/1auu;

9) npuobpeTeHne ONbITa MPE3CHTAIIMH PE3yIbTATOB BHITOJHEHUSI XUMHUUECKOTO SKCIIEPUMEHTA
(;1abopaTOpHOTro OIBITa, TA00PATOPHOI pabOTHI O UCCIIEJOBAHUIO CBOWCTB BEILLIECTB, yUEOHOTO MTPOEKTA);

10) 3auHTEpEeCOBaHHOCTh B COBMECTHOM CO CBEpCTHUKAMHU MTO3HABATENILHON M HCCIE10BAaTEIbCKON
NesTeIbHOCTH MIPU PELIEHNH BO3ZHUKAIONUX Mpo0IeM Ha OCHOBE y4éTa OOIIMX MHTEPECOB U COIJIaCOBAHUS
no3uuui (00cyX1eHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHALIMSI COBMECTHBIX JI€HCTBUH,
OIpeJieJIeHUe KPUTEPUEB 110 OLIEHKE KauecTBA BHIMOJIHEHHON paboTHI U 1p.);

YHuBepcaabHBIMHU PeryJasiTHBHbBIMH 1eHCTBUSMU

11) ymMeHuEeM caMOCTOSITEBHO OMPEEIIATh LETH JeSITeIbHOCTH, INIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh U MIPU HEOOXOITMMOCTH KOPPEKTUPOBATH CBOIO JAESTEIbHOCTD, BEIOUpATh Hanbosee
3¢ dEeKTUBHBIE CITOCOOBI peIlIeHHs YU€OHbBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSITEILHO COCTABIIATh MU
KOPPEKTUPOBATh NPEITIOKEHHBIN aITOPUTM JIEUCTBUI NPH BBITOJIHEHUH 33JaHUM C YUYETOM MOJTyUYECHHUS
HOBBIX 3HaHHUH 00 U3yyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIMAX; OLEHUBATh COOTBETCTBHE MOIYYEHHOTO
pe3yJibTaTa 3asiBJICHHOM LIEJIH;

12) ymeHueM UCIonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEUIaracMbl€ B yCIOBUM 3a/1aHUM.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe npenMeTHBIX Pe3yIbTaTOB [0 OCBOEHHUIO 00S3aTEIBHOIO COAECP KaHUs, YCTAHOBICHHOIO IaHHON
IpUMEPHOI paboueil mporpaMMoi, BBLIETSIOT: OCBOCHHBIE 00YJaIOIIUMUICS HayYHbIE 3HAHUS, YMEHHS U
CIOCOO0BI ACUCTBHH, criennduyeckue A MpeAMETHON 00J1acTH «XUMUS», BUABI IEATEIBHOCTH 110
MOJIYYEHHUIO0 HOBOT'O 3HAHMSI, €r0 MHTEPIIPETAUU, IPEOOPA30BAHUIO U IPUMEHEHUIO B Pa3IMUHBIX YYEOHBIX U
HOBBIX CUTYyalUsX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD y O0YHAIOIIUXCS CAEAYIOUUX YMEHHI:

1) packpvisams cmbici OCHOBHBIX XUMUYIECKUX MOHSITHI: aTOM, MOJICKYJIa, XHMHUYCCKUIN 3JIEMEHT, MPOCTOEC
BELIECTBO, CII0)KHOE BEIIECTBO, CMECh (OJTHOPO/IHAS U HEOJHOPO/IHAS ), BAJIEGHTHOCTh, OTHOCUTEIIbHAS
aTOMHAas U MOJIEKYJIIpHAs Macca, KOJIMUYECTBO BEILIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBast 10Jis
XUMHUYECKOT'0 3JIEMEHTA B COSAMHEHUH, MOJIIPHBIA 00BEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJb,
ANEKTPOOTPHUIIATETILHOCTD, CTEIIEHb OKUCIICHUS, XUMUUYECKas peakius, KiaccuuKalys peakuuid: peakiuu
COCIMHEHUS, PEaKINU PA3TIOKEHHS, PEaKLIMHU 3aMELICHUs, PeaKIIui 0OMEeHa, K30~ M SHI0TCPMHUECKUE
peakuuu; TermioBoi 3 ekt peakuuu; SAPO aToma, SIEKTPOHHBIN CI0H aToMa, aTOMHasi OpoUTalb, paanyc
aToMma, XMMHUYecKast CBs3b, OJISIPHAS M HEMOJIsIpHAsi KOBAJICHTHAs! CBS3b, NOHHAS CBSI3b, HOH, KATUOH, aHUOH,
pacTBoOp, MaccoBasi A0Js BellecTBa (MPOIEHTHAsI KOHLIEHTPALKs) B PaCTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX IMOHATHH (CM. I1. 1) U IPUMEHSTH TH ITOHATHUS
IIPY OMUCAHHUM BEIECTB U UX MPEBPAIICHUI;

3) ucnonvszosames XUMUYECKYIO CUMBOJIMKY JJIsl COCTABJICHHSI (DOPMYJI BEIIECTB M YPABHCHUI XMMUYECKIX
peaKIuii;

4) onpedensime BAICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCIICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; IPUHAIUICKHOCTD BEUIECTB K ONPEAeIEHHOMY KJIaCCy COSAMHEHUN T10
dbopmynaM; BUI XUMHUYECKON CBSI3U (KOBAJCHTHAsI U MOHHAS) B HEOPTaHMUECKUX COCTMHECHUSX;

5) packpwieame cmoica Tlepuomudeckoro 3akona [I. M. MenzeneeBa: 1eMOHCTPUPOBATh TOHUMAHHE
MEPUOINYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT MX MOJIOkKeHUs B [lepuoanueckoit
CHCTEME; 3aKOHOB COXPAHEHHSI MAaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUESHHUS,
3aKOHa ABOTAJIpO; OMKCHIBATH U XapaKTePH30BaTh Ta0IMUHYI0 Gpopmy [leproamueckoii cuCTeMBbI
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas noArpymnmna (A-rpynmna)» u «nodouyHas noarpymmna (b-
rpymnna)», Majble U O0NblINe IePUO/Ibl; COOTHOCUTh 0003HAUEHUs1, KOTOPBIE UMEIOTCS B TabIUIEe
«[lepuonuyeckas cucreMa xumuueckux 3nemeHToB Jl. . MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMUYECKHX JIEMEHTOB (COCTaB U 3apsi siApa, o011ee YUCiIo JIEKTPOHOB U
pacripesielieHue UX 110 SJIEKTPOHHBIM CII0SIM);

6) rxnaccuguyuposams XAMUYIECKHE dJIEMEHTbI; HEOPraHMYECKUE BEIIECTBA; XUMHICCKHE peakuu (1o
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PeKTy);

7) xapaxkmepuzosams (Onucvieams) OOUINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3INYHbBIX KIIACCOB,
MOJITBEPK/1asi ONMCAHKUE TIPUMEPAMHU MOJICKYIJISIPHBIX YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKIIHIA;

8) mpocnosuposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTaBa; BO3MOKHOCTH
MPOTEKaHHUS XUMUYECKHX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

9) gwviuucsIMb OTHOCUTEIBHYIO MOJICKYIISIPHYIO i MOJIIPHYIO MacChl BEILIECTB; MACCOBYIO JIOIO
XUMHUYECKOT0 3JIEMEHTa 10 (opMyJie COETMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PaCTBOPE; MPOBOJINUTH
pacuéThl MO0 YpaBHEHUIO XUMUYECKOUN PEaKIny;

10) npumensims OCHOBHBIE OTIEPAIIUHN MBICIUTEIBHOM JEITEIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
0000111eHrEe, CUCTEMATH3aIIHI0, KJIacCU(UKAIUIO, BBISIBICHUE IPUUMHHO-CIIEACTBEHHBIX CBA3EH — /IS
M3YUYEHUS CBOIMCTB BEIIECTB M XUMHUECKUX PEAKIINi; €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHHS —
Ha0JI0IeHNe, U3MEPEHNE, MOJIETIMPOBAHUE, IKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIH );

11) crnedosams npaBUIaM MOIB30BAHNS XUMHUYIECKOM IMOCYI0# 1 1ab0paTOpHBIM 000PYI0BAHUEM, & TAKIKE
npaBuIaM oOpaleHHs ¢ BeIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMHU I10 BBITIOJIHEHUIO JJA0OPATOPHBIX
XUMHUYECKUX OTBITOB IO MOTYUYECHUIO U COOMPaHUIO Ta3000pa3HBIX BEMIECTB (BOIOPO/Ia U KHCIOPOIa),
MIPUTOTOBIICHUIO PACTBOPOB C ONPEIEIEHHON MAaCCOBOM 7101l pacTBOPEHHOTO BELIECTBA; IUIAHUPOBATH U
MIPOBOJIUTH XMMHUYECKHE SKCIIEPUMEHTHI [0 PacliO3HABAaHUIO PACTBOPOB LIENIOUYEH U KUCIOT ¢ IOMOIIBIO
WHIUKATOPOB (JIakmyc, heHondTaaenH, METHIIOPAHX U . ).



TEMATHYECKOE IIJIAHUPOBAHHUE

No
n/n

HaumenoBanue pasziesioB H TeM
MPOrpaMMbl

KosmuecTBo yacon

BCero

KOHTPOJILHbBIE
padoTsl

NpaKTHYECKHe
paboTbl

Jlara
H3y4eHHst

Buasl nesiTeIbHOCTH

Buapbi,

hopmbl
KOHTPOJIsA

JJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTelbHbIe

pecypesl

Pasnen 1. [lepBoHayaibHbIe XUMUYECKHE OHATHS

1.1

XuMmusi — BajkHast 00J1aCTh
€CTECTBO3HAHHUS ¥ MPAKTHYECKOIT
JIeSITeIbHOCTH YeIoBeKa

PackpbIBaTh CMBICT U3y4aeMBbIX TIOHATHH];

PackpbIBaTh poiib XMMHH B IIPHPOJIE U )KM3HH YeJIOBEKa, €€ CBS3b C APYTMMH HayKaMH;
PazniyaTh 4iCTHIC BEIIECTBA U CMECH; OXHOPOAHBIE U HEOXHOPOLHEIC CMECH;

Paznuuate u3nuecKue 1 XUMUYECKHE SBICHHS;

OnpenensTs MpU3HAKH XUMHIECKHX PEAKIUH U YCIOBUS HX MPOTCKAHUS;

Crie1oBaTh MpaBUiIaM HOJIb30BAHUs XUMUYECKOH MOCY/I0i 1 17a60paTOpHBIM
000pynOBaHHEM, a TaKXKe IIPaBUIIaM 00pAIeHNs] ¢ XUMAYECKUMH BELIECTBAMH B
COOTBETCTBHH C HHCTPYKLMSIMH IO BBINOIHEHHUIO IPAKTHYECKHX PadoT;

ITnannpoBaTh ¥ NPOBOAUTE XMMIUYECKHH SKCIICPUMEHT 110 H3YYEHHIO 1 OIHCAHUIO
(u3nIeckyx CBOICTB BENIECTB, CIIOCOO0B pa3/e/eHHs CMecel BEIIECTB;

Hcnonp30Barh Npy BBINOJHEHUH YUeOHbIX 3a/JaHUI U B IIPOLIECCE UCCIIE0BATENBCKON
JeATEIEHOCTH HayYHO-OMYJIIPHYIO JTUTEPATypy XUMHIECKOTO COZIePKaHHUs, CIIPAaBOYHbIE
MatepHaisl, pecypcsl MHTepHeTa;

BeicTpanBath pa3BEpHYyThIE IICEMEHHBIE H YCTHBIE OTBETHI C OIIOPOI Ha HHPOPMALHUIO U3
y4eOHHKa U CHPABOYHBIX MATEPUAIIOB, IPAMOTHO HCIIOJIb30BATh U3yUCHHbIIl IOHATHHHBIH
armapar Kypca XHUMHH;

YcrHblit
ompoc;
MUCbMEHHBIH
KOHTPOJIb;
MpaKTHYeCcKas
pabora;

https://prosv.ru

1.2

BemecrBa
U XMMHYeCKHe peakuuu

15

TIpUMEHSTb €CTeCTBEHHO-HAYYHbIE METO/IbI MO3HAHHS (B TOM YHCIIe HabIoIeHN e,
MOJIEJIHPOBAHHE, IKCIIEPHMEHT) H OCHOBHBIE ONEPALIMH MBICTHTEIBHOM IeSTebHOCTH
(cpaBHeHHe, KiacCHpUKALs) TS H3y4EHHs! BEIECTB H XUMHYECKHX PEaKIiii;
PackpbIBaTh CMBICI H3y4aeMbIX [IOHSATHN M 3aKOHOB U TIPHMEHSTh 3TH TIOHSTHS IPH
OIMCAHUHU CBOMCTB BEIECTB M HX MPEBPALICHHIA;

Paznnuare Gu3MYeCKie M XUMUYECKHE SIBIICHHS, OOBSICHSTB HX CYLIHOCTD C TOYKH 3PCHHUSI
ATOMHO-MOJIEKYJISIPHOTO YYCHHS;

OmnpenesnsiTs NpU3HAKNH XUMHIECKUX PEaKIHid, yCIOBHS HX IPOTEKAHHS;

OGBSCHATD CYIIHOCTD (PH3MUECKUX M XUMHUYECKHX SBJICHHH C TOYKH 3PEHHST aTOMHO-
MOJICKYIISIPHOTO YUCHHST;

KunaccuduimpoBars XHMHYECKHE PEaKIUH (II0 YHCILY ¥ COCTaBy PeardpyromnnX 1
00pasyomuxcs BEECTB);

Cocrasisith (hopMyIIbl OHHAPHBIX BEIIECTB 110 BAJICHTHOCTH U OIPE/IEIISTh BAICHTHOCTH IO
(hopMyiaM BeIECTB;

PaccraBisit KO3 GUIHEHTH B YPaBHEHHAX XUMHYECKUX PEAKIIHIi;

Crie10BaTh MPABHIIAM OJIb30BAHMs XHMHUYECKOH TTOCYI0 U J1ab0paTOpHBIM
0060pyI0BaHKEM, & TAKXKE IPABHIAM OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
HHCTPYKIHSIMH 10 BBITOJHEHHUIO JTAGOPATOPHBIX XHMHYECKHX OIBITOB;

Vcnonb30Bath MpH BBIMONHEHHH Y4eOHBIX 3aJaHAI U B [POLIECCE HCCIIEI0BATEIECKON
IeSTeNBHOCTH HAYYHO-MOIMYISIPHYIO IUTEPAaTypy XUMUIECKOTO COIEPIKAHHS, CIIPABOYHBIE
Marepuasl, pecypesl MHTepHera;

BoicTpanBath pasBEpHYTHIE MICbMEHHbIC H YCTHBIE OTBETHI C OMOPOii Ha HHPOPMALIHIO U3
yueOHHKA U CIIPABOYHBIX MATEPUAIIOB, FPAMOTHO HCIIONb30BATh H3YYEHHbIH OHATHHHBI
aIapar Kvbca XUMHH:

YcrHslit
ompoc;
ITucemenHbIit
KOHTpOJIb;
Konrponsnas
pabora;

https://prosv.ru

Hroro no pazzueiy
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Paznen 2. BaikHejiue npeAcTaBUTeIH HEOPTAHHYECKHX BelllecTB




2.1

Bo3ayx. Kuciopoa. ITonsitue 06 okcupax

PackpbIBaTh CMBICIT M3y4aeMBbIX IIOHATHIT 1 IPUMEHATh ITH MOHSTUS NIPH ONHCAHUN CBOHCTB
BEILCCTB U HX MPEBPAICHUH;

XapakTepu30Bath (OMUCHIBATH) COCTAB BO3AyXa, DU3HUCCKHE  XMMHYECKHE CBOICTBA
KHCIIOPOJ[a, CIIOCOOBI €ro MOTy4eHHs, IPUMEHEHHE U 3HAYCHHE B IPUPOJIEC U KU3HU YEIIOBEKa;
CpaBHUBATh PeaKIIU TOPEHHS U MEUICHHOTO OKHCIICHNUS;

Cobupath IpruOOPEI IS IOTYYSHHS KHCIOPOa (BEITECHEHHEM BOJIBI H BO3yXa);
Pacrio3zHaBaTh OIBITHBIM Iy TEM KHCIOPOX;

Hcnons30BaTh XUMHUYECKYIO CHMBOIHKY JUIS COCTaBICHHS (HOPMYII BEILECTB,
MOJIEKYJISAPHBIX YPaBHEHHIT XUMUYECKUX PEAKIHUH C yIacTHEM KUCIOPOJa;

OOBSICHATD CYIHOCTb PKOJIOTHIECKHX MPOOIIEM, CBSI3aHHBIX C 3aTrPsA3HEHUEM BO3/IyXa;
CrnienoBath npaBuiaM 6e30macHol paboThI B 1a00paTOPHHU IPH UCIIOIb30BAHUH
XUMHUYECKOH IIOCy bl H 000pyJOBaHs, a TAKXKe IPaBIIIAM 00pAILCHHS C TOPIOINMU
BEIIECTBAMH B OBITY;

IInannpoBaTh M OCYIIECTBILATE HA IIPAKTHKE XUMUYESCKUE IKCIIEPHMEHTEI, IPOBOIHTH
HaOJIOJIEHNS, eIaTh BHIBOJBI 110 Pe3yJIbTaTaM KCIICPUMEHTA;

YyacTBoBaTh B COBMECTHOH paboTe B rpymnie;

Hcnonp30Barh Npy BHINOJHEHUH YUeOHBIX 3aJaHUH 1 B POLIECCE UCCIIEA0BATENbCKON
JISTENIbHOCTH HAay4YHO-TIOMYIIPHYIO JINTEPaTypy XUMUYECKOTO COACPKaHNUs, CIIPABOYHBIE
Matepuaisl, pecypcsl MHTEpHETS,;

BsicTpanBath pa3BEpHYThIC IMCHMEHHBIC U YCTHBIC OTBETHI C OMOPOil Ha HH(POPMALMIO U3
y4eOHHKa U CHPABOYHBIX MATEPUAIIOB, IPAMOTHO HCIIOJIb30BATh U3yUCHHbIIl IOHATHHHBIH
anmapar Kypca XUMHH;

YcrHblit
ompoc;
[MucbmeHHBIH
KOHTPOJIb;
Ipaktuyeckas
pabora;

https://prosv.ru

2.2.

Bopnopon.
TloHsiTHE 0 KMCJIOTAX H COJIAX

PackpsIBaTh CMBICI H3y4aeMBIX HOHATHII ¥ IPUMEHATD 3TH TIOHATHS TIPH ONIMCAHNN CBOHCTB
BEILECTB U MX MPEBpalCHHIH;

XapaxTepu3oBath (OIHCHIBATh) (PHU3MIECKNE N XMMIIECKHE CBOIMCTBA BOJIOPO/IA, CIIOCOOBI €T0
TNONy4eHHUs], IPUMEHEHHE;

Cobupats npubop AJ1s MOTy4eHHs! BOAOPOJIA;

Hcronp30BaTh XUMHYECKYHO CHMBOJIMKY JUIS COCTaBICHUS (JOPMYIT BEIIECTB,
MOJIEKYJISIPHBIX yPaBHEHHIT XHUMHUECKHX PEaKIHii ¢ yyacTHeM BOIOPO/Ia;

CrezroBath mpaBniaM 0€30MacHOI paboThl B TaGOPAaTOPUY IIPU HCTIONE30BAHHHI
XHMHYECKOH MOCYIbl M 000pyJOBaHHS, @ TAKXKE PABHIIAM 00PAIIEHNs C TOPIOYHMH
BEIIECTBAMH B OBITY;

InaHUpOBaTh U OCYIIECTBIATh HA IIPAKTHKE XMMHUECKHE SKCIIEPHMEHTHI, IPOBOIHTH
HaOJTI0/ICHIS, JIENaTh BBIBOJIBI 10 Pe3yIbTaTaM SKCIIEPHMEHTa;

V4acTBOBaTh B COBMECTHOI! paboTe B TpymIIe;

YcrHblit
o1poc;
[TucpmMeHHBIN
KOHTpOJIb;
IIpakTuueckas
pabora;

https://prosv.ru

2.3.

KosinuecTBeHHbIE OTHOLIEHUSI B XHMHH

PackpbIBaTh CMBICT H3y4aeMbIX MOHSATHII H IPUMEHATH STH IIOHATHS, a TAKKe U3ydeHHbIE
3aKOHBI U TEOPHH JULS PEIICHHS PaCUETHBIX 3a/1a4;

Brrancnsate MoJISpHYH0 Maccy BEIIECTB; KOJIIMYECTBO BEIIECTBA, 00BEM Ta3a, Maccy BEIIECTBA;
TIpoBOANTE pacuyéThl MO ypaBHEHUSIM XUMUYECKHX PEAKIMI: KOIMYeCTBa, 00bEMa, MacChl
BEIIECTBA 110 H3BECTHOMY KOJIHNYECTBY, 00BbEMY, Macce peareHTOB HIIH IIPOAYKTOB PEaKINH;
BsicTpanBath pa3BEpHyThIE IHCbMEHHBIE H YCTHBIE OTBETHI C OIIOPOI Ha HH(BOPMAIHUIO U3
y4eOHHUKa U CIIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO HCIIOJIb30BATh H3YUCHHBIH MOHATHIHHBINA
anmapar Kypca XUMHH,

YcTHblii
01Ipoc;
[MucpmennubIi
KOHTPOJIb;

https://prosv.ru




2.4. | Bona. PactBopsl. [lonsiTne 06 ocHOBaHusix | 5 0 1 PackpbiBaTh CMBICT H3y4aeMbIX HOHATHIl ¥ TPUMEHATH 3TH MOHATHA MPH OMMCAHUU CBOMCTB | Y CTHBIH https://prosv.ru
BEILECTB U HX [PEBPAILCHNUH; ompoc;
Xapaktepu3oBath (pU3NUECKUE H XUMHIECKHE CBOMCTBA BOJBL, €€ PoJib Kak pactBoputelsi B | [IuchMeHHBINH
HPUPOHBIX IIPOLIECCaX; KOHTPOJIb;
CocTaBIIATh YPaBHEHHS! XUMHUSCKHX PEAKIUH ¢ yIacTHEM BOJIbI; INpakTudeckas
OOBACHATD CYIIHOCTb SKOJIOTHYECKUX MPOOIIEM, CBA3AHHBIX C 3arps3HEHUEM IIPUPOHBIX BOA,| paboTa;
CIIOCOOBI OYHUCTKU BOABI OT IIPUMeceii, MepHI [0 OXpaHe BOA OT 3arps3HEHNS; KontponpHas
IinanupoBaTh ¥ OCYIIECTBIIATh HA PAKTHKE XUMUYECKHE K CIIEPUMEHTI, IIPOBOAHUTH pabora;
HaOMI0JIeHNS, eNaTh BHIBOJBI 110 Pe3yIbTaTaM dKCICPUMEHTa;
CrnienoBath npaBuiaM 6e30macHoi paboThl B 1a00paTOPHU PH UCHIOIb30BAHUN
XUMHIYECKOH I0Cy bl B 000pyIOBaHHS;
[1poBOANUTH BEMUCICHHS C IPUMEHEHHEM ITOHATHUS «MaccOBasi IO BEIECTBA B PACTBOPEY;
Hcnonp30Bath Npy BHINOIHEHUH YUeOHBIX 3aJJaHUH 1 B IPOLIECCE UCCIIEN0BATENbCKON
JeATEIEHOCTH HayYHO-IOMYJIIPHYIO JTUTEPATypy XUMHIECKOTO COZIePKaHHUs, CIIPaBOYHbIE
MatepHaisl, pecypcsl MHTEpHETS,;

2.5. | OcHOBHBIE KJIACCHI HEOPTAHHYECKHX 11 1 1 Knaccuduuupoats n3ydaeMble BELIECTBA 110 COCTABY U CBOICTBAM; VcTHbIi https://prosv.ru

coeIuHeHuI CocraBisatb GOpMYIBI OKCHIOB, KHCIIOT, OCHOBAHUIA, COJICH U HAa3bIBATH HX 110 0Ipoc;

MEXIyHapOJHOI HOMEHKIAType; [uckmenHBIH
IIporHo3upoBaTh CBOMCTBA BELICCTB HA OCHOBE OOIINX XMMHYECKUX CBOHCTB H3y4CHHBIX KOHTPOJIb;
KJIaCCOB/TPYIII BEIIECTB, K KOTOPHIM OHH OTHOCSTCS; KonTpomnpHas
CocTaBisITh MOJIEKYJISIPHBIE YPABHEHHS! PEAKLMiA, HIUTIOCTPUPYIOLIMX XMMHYECKHE CBOHCTBA | padoTa;
U CIIOCOOBI Oy4YeHNUs BEIIECTB H3YYCHHBIX KIIACCOB/TPYIII, a TAKKE ITOATBEPKTAFOIIHX ITpakruyeckas
TeHETHYECKYIO B3aHMOCBSI3b MEKY HAMIL; pabora;
TIpon3BOUTE BEIYUCICHNS 110 yPaBHEHUSM XUMHUYECKUX PEaKIHii;
IInannpoBaTh M OCYIIECTBILATE Ha IIPAKTHKE XUMUYECKUE IKCIIEPHMEHTEI, IIPOBOIUTH
HaOJIOJIEHNS, eIaTh BBIBOJBI 110 Pe3yJIbTaTaM dKCIIePUMEHTa;
CrezroBath mpaBniaM 0e30MacHOi paboThl B TaGOpaTOpnM P MCTIONE30BAHNH
XHMHIYECKOH TOCy 16l B 000pyTOBaHHS,
Vcnonp30BaTh IpH BHITOJHEHNN YIeOHBIX 3aJaHUH U B IIPOLECCE HCCIIEI0BATENbCKOMH
JeATeIFHOCTH HayYHO-IOMYJIIPHYIO JTUTEPATyPy XUMHIECKOTO COZIepKaHHUs, CIIPAaBOYHbIE
Matepuaisl, pecypcsl MHTEpHETa,;
BsicTpanBath pa3BEpHYTHIC MUCHMEHHBIC M YCTHBIC OTBETHI C ONMOPOt Ha HH(MOPMALIHIO U3
y4eOHHKA U CHPABOYHBIX MATEPHAIIOB, IPAMOTHO HCIIOIb30BATh U3yUCHHbIIl IOHSATHHHBIH
anmapar Kypca XUMHH;

Hroro o pazneny 30

Pasnen 3. [lepuoanyeckuii 3axkon u [lepuoauyeckas cucreMa xumudeckux djiementoB JI. . Menjeieena.

CTpOEHl/le aToMoB. XuMu4eckasi cBsi3b. OKHCJIMTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu




3.1. | Hepuoguueckuii 3axon u Ilepuoanyeckas
CHCTEMAa XHMHUYECKHX JJIEeMEHTOB
. K. Menneneesa. CtpoeHne atoma

PackpbiBaTh CMBIC] IEPUOTHIECKOTO 3aKOHA;

[TonumaTsh CylIeCTBOBaHUE NEPUOIUUECKON 3aBUCMOCTU CBOMCTB XUMHYECKHX JIEMEHTOB
(M3MEHEHHE Pa/I1yCcOB ATOMOB U 3JIEKTPOOTPULIATEILHOCTH) U UX COCAMHEHHUH OT
T0JI0XKEHHs B IEPUOIMUECKOH CHCTEME U CTPOSHHS aTOMa;

YcraHaBIUBaTh CBA3b MEXKTY NOJIOKEHAEM DJIEMEHTA B IIEPHOANYECKON CHCTEME U
CTPOEHHEM €Tro aToMa (COCTaB H 3apsi spa, 00Iee YHCIIO YIEKTPOHOB U PacIpeeleHIe HX
TI0 3JIEKTPOHHEIM CIIOSIM);

IIporHo3upoBaTh XapakTep H3MEHEHHs CBOUCTB JJIEMEHTOB M UX COCAMHEHHUH 110 TPyIIaM i
nepuonaM [leproandeckoit cuCTEMSI;

XapaKkTepH30BaTh XHMUUECKUE DJIEMEHTHI IEPBBIX TPEX MEPHOIO0B, KaTUs, KaIbIUs 110 UX
nosnoxkeHuto B Ilepuoanueckoii cucreme /. 1. Menneneesa;

CrnenoBath npaBuiIaM 6e30macHoi paboThI B 1a00pAaTOPHU IPH UCHOIH30BAHIN
XUMHIYECKOH II0Cy bl B 000pyIOBaHHS;

BeicTpanBath pa3BEpHYyThIE IICEMEHHEIE U YCTHBIE OTBETHI ¢ OLOPOH Ha HH(MOPMALIHIO U3
y4eOHHKA U CIIPaBOYHBIX MAaTEPHAIIOB, IPAMOTHO HCIIOJIb30BATh U3YUCHHBIH MOHATHIHHBIA
anmapar Kypca XHMUH;

Hcnonp30Bath Npy BHIIOIHEHUH YUEOHBIX 3a1aHUH TEKCThl y4eOHUKA, CTIPABOYHbIE
marepuaisl ([lepuopnyeckyro cucremy xumuueckux snemenTos Jl. . Menaeneesa, Tabnuiy
PacTBOPUMOCTHU KUCJIOT, OCHOBAHHUHU U COJIEH B BOJIE, IIEKTPOXUMUUECKUN PSAJl HATIPSHKECHUH
METaJLIOB);

Hcnonp30Bath Npy BHINOJHEHUH YUeOHBIX 3aJaHUH 1 B POLIECCE UCCIIEA0BATENbCKON
JeATeIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPaTypy XUMHUIECKOTO COAEPHKAHHs, CIPAaBOUHbIE
MaTepuabl, pecypchl MHTepHeTa;

YcrHbli
orpoc;
ITucpmeHHbBIN
KOHTpOJIb;

https://prosv.ru

3.2. | Xumu4eckas cBsizb. OKHCIHTEIbHO-
BOCCTAHOBHTEJIbHBIE PeAKIHH

PackpbIBaTh CMBICIT H3y4aeMBIX IOHATHIA;

OnpenensaTs BUJ XUMUYECKOH CBS3H B COEIHHEHUN;

OnpenesnsTh CTeNeHb OKUCICHHS XUMIIECKOT0 dJIEMEHTa 0 (hopMyJIe ero COeAMHEHH)S;
Omnpenensth 37IeMEHT (BEIIECTBO) — OKUCIMUTENb U HIIEMEHT (BEIIECTBO) —
BOCCTaHOBHUTEIIb;

OOBSICHATD CYIHOCTH IIPOLIECCOB OKHUCIICHHS X BOCCTAHOBIICHNS;

CoCTaBIIATD NEKTPOHHBIH OanaHc ¢ y4€TOM YHCIIa OTJAHHBIX U IPHHATHIX JIEKTPOHOB;
CocCTaBIIATh YpaBHEHHE OKHCINTEIEHO-BOCCTAHOBUTEIBHOM PEaKIHH;

Hcnonb30BaTh IpH BHINONHEHHU y4eOHBIX 3aJaHUN TEKCTh yUeOHHKa, CIPABOUHBIE
MaTepHaJIbl (IIEPHOIMIECKYI0 CHCTeMY XUMIYeckux aneMeHToB [{. 1. Menneneesa, Tabmmiy
PacTBOPUMOCTH KUCIIOT, OCHOBAaHHI U COJIEH B BOJIE, 2JIEKTPOXUMHUYECKHHA Pl HANPSKEHUH
METaJIJIOB);

YcrHblit
o1poc;
[TucpmMeHHBIN
KOHTPOJIb;
KourtponsHas
pabora;

https://prosv.ru

Hroro no paszzeny:
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuectBo yacos Hara Bun odopyno
n/n U3YYECHUA | b, BaHHe
¢op
BCEIro | KOHTPO | MpaKTH4YeC MBI
JIbHBIE | KHe KOHT
padoThI | paboThI poJs
1. |IIpenmer xumuu. Posib Xumuu B 1 0 0 Ver
JKU3HU YEJI0BEKA HBII
2. | XuMus B CHCTEME HayK. 1 0 0 Yer
MeTo/b1 TO3HAHUS B XUMUU HBIN
orp
3. | 3HaKOMCTBO C MpaBUIaAMHU 1 0 1 [Ipaktuue| Hudposas
0€30MacHOCTH U TpUEMaMU CKas naboparopus
paboTHI B XUMHUYECKON pabora; 10 XMMHUH
naboparopuu. [TpakTrueckas
pabora Ne 1. [TpaBwmiia paboTsl B
naboparopuu ¥ IpUEMBI
oOparnieHus ¢ 1a00paTOpPHBIM
o0opynoBaHUEM
4. | Tena u BemiectBa. Pusnyeckue 1 0 0 VYer
CBONCTBA BEILIECTB. HBIN
ArperatHoe COCTOsSIHHE o1p
BEIIECTB 0oc;
5. | Yuctele BelecTBa U CMECH. 1 0 0 VYer
Crioco0bl pazfeneHust cMmecei HBII
6. |IIpaktuueckas pabora: Ne 2. 1 0 1 [Ipaktuue| Hudposas
Paznenenne cmeceit (Ha CKast naboparopust
IIpUMEPE OYUCTKH IIOBAPEHHON pabota; [0 XMMHUH
COJIN)
7. | AToMBI 1 MOJIEKYJBL. [IpocThie 1 1 0 0 [Muceme
CIIO’KHBIE BEILIECTBA HHBII
8. | XuMuueckue IIeMEHThI. 3HAKU 1 0 0
(CUMBOJIBI) XUMHUYECKUX [Tncemen
3JIEMEHTOB HBIN
9. | ATOMHO-MOJIEKYJISIpHOE 1 0 0 Yer
y4ueHHe. 3aKOH IOCTOSHCTBA HBII

coCTaBa BCIICCTB

orp

FaVall




10.

Xumuueckas hopmya.

BanesnTtHOCTH aTOMOB
XUMHUYECKUX DIJIEMEHTOB

VYer
HEIN
orp




11. | CocraBnenue XUMHYECKUX ITnceMeHH
(bopMyIT 10 BaJICHTHOCTH. 18171
HaxoxneHune BaIeHTHOCTH KOHTPOJIb;
XAMHYECKHX DJICMCHTOB 110
dhopmyne
12. | OtHOCHTENIBHAS ATOMHAS ITucemenn
Macca. OTHOCUTENIbHAs BIH
MOJIEKYJIIpHAs Macca KOHTPOJIb;
13. | Pemenue 3a1a4 Ha ITnceMenH
BBIYHCIICHHE OTHOCHTEIIbHOM BIH
MOJIEKYJIIPHOM MacChl BEIIECTB KOHTpOJIb;
14. | MaccoBast 10151 XHMHYECKOTO [TucbMeHH Hudpo
3JIEMEHTA B COCIUHCHUH BIA Bas
KOHTPOJIb; nabopa
TOpus
1o
XUMHHU
15. | Pemuenue 3ana4 Ha ITucemenn
BBIUMCIICHHE MACCOBOM JI0JIH BIA
XUMHYECKOI'0 DJIEMEHTA I10 KOHTPOJIb,
dbopMyIte coeTMHEHUS
16. | ®usnyeckue U XUMUYECKUE ITucemenn Hudpo
SIBJICHUSI. XUMUYECKasl peakius BIH Bas
KOHTPOJIb; nmabopa
TOpHS
o
XHUMHH
17. | Tlpu3naku u yciaoBus YcrHbI [udpos
MPOTEKAHUS XUMUYECKHUX 51 ast
peakuui OIIpoC; nabopar
opus 110
XHUMHH
18. | 3akoH coXpaHEHHUS] MacChI VcTHE
BemecTB. M.B. JlomoHOCOB — 71
YIEHBIA-IHITUKIIOTICTUCT OTIPOC;
19. | Xumuueckue ypaBHEHUS ITucemenn
BIN

KOHTPOJIb;




20. | TUIbI XUMHYECKUX PEaKInii [Mucemenn | Hudpo
(coenuHeHus, pa3oKeHUs, BIN Bas
3aMEIICHHS, OOMEHa) KOHTPOJIb, nmabopa

TOpHUS
o
XUMUHU

21. | Ypok 06001ieHus 1 VYerHbIl

CHUCTEeMaTH3alu1 3HAHUH orpoc;
ITucemenn
BIN

22. | YPOK KOHTPOJIS 3HAHUM KoHTposbH

ast pabora;

23. | Bo3nyx — cMech rasos. [udposa
CocraB Bo3ayxa VYcrHbl o

1 nabopaTo
oIpoc; pus 1o

XUMHHN




24. | TernoBoii a3 ekt [Tucemennsii | Hudposas
XUMHUYECKOHN peakinu, KOHTPOJIb; naboparop
MOHATHE O TEPMOXUMHUYIECKOM ui 1o
ypaBHEHHH, 3K30- U XUMHUH
SHAOTEPMHUUYECKUX PEAKLIUIX

25. | CriocoOBbI MOTyueHHSI [Mucemennswnii | [udposas
KHCIIOpOo/ia B 1a00opaTopuu U KOHTPOJIb; naboparop
MIPOMBIIIJICHHOCTH. us 10
[Ipumenenue kucnopoa XUMIH

26. | IIpaktuueckas pabora Ne 3. [Ipaktuyeckas | Ludposas
[Tonyuenue u cobupanue pabora; nabopaTopus
KHUCIIOpOaa, U3YYECHHUE €TI0 10 XUMHUH
CBOMCTB

27. | KpyroBopoT KKCI0poia B VYcerHbliit
npupoae. Tomnuso (yroias u OIIpOC;

MeTaH). 3arpsi3HeHue BO31yXa,
CIIOCOOBI ero
MpeIOTBpALCHUS. Y CUIICHHE
mapHUKOBOTO d(dekra,
pa3pylLieHre 030HOBOIO CJIOS

28. | Bogopoa — XMMHYCCKHA ITuceMeHHBIH
3JIEMEHT U MPOCTOE BEIIECTBO. KOHTPOJIb;
Haxoxnenue B mpupone,

(bu3znuecKkrue 1 XUMUYEeCKHe
CBOICTBa (Ha mpuMepe
B3aUMOJICVCTBHS C
HEMETAJJIAMH W OKCHIAMH
METaJIJIOB), IPUMEHEHUE,
CIOCOOBI OTYYEHHUS

29. | IIpaktuueckas pabora Ne 4, [Ipaktuueckas | Ludposas
[Tonyuenue u cobupanue paborta; nabopaTopus
BOZOpPOAa, U3YUEHHUE €TO O XUMHUH
CBONCTB

30. | [ToHsATHE O KUCIOTaX U COJAX VYcrHbIi

OT1poC;

31. | KommuecTBo BerecTBa. MoJib. [IuceMenHbI
MonsipHas macca KOHTPOJIb;

32. | 3akoH ABoraipo. MossipHbIit [MucrmMeHHBIH

00BEM Ta30B

KOHTPOJIb;




33. | Pewienue 3amad Ha [TncbMeHHBIH
B3aMMOCBA3b KOJIMYECTBA KOHTpOJIb;

BEIIECTBa, 00bEMA U MacChl
ra3zoB. Pacuérel no
XUMUYECKUM YPABHEHUSAM

34. | Pacu€Thl 10 XUMHYECKUM [TuceMeHHBIN
ypaBHeHUsAM. [IpumeHnenue KOHTpOJIb;
3aKoHa ABOTaJIpo

35. | ®usnuecKre CBOMCTBA BOIBI. YcTHBII Hudposas
AHanu3 U CUHTE3 — METO/Ibl OIpocC; naboparop
H3y4EHUS COCTaBA BOJBL. IIncemMenHBI | M 1O
XUMHUYECKHE CBOUCTBA BOJLI KOHTPOJIb, XHAMHH
(peakuuu ¢ MeTaIaMu,

OKCHJaMHU METaJJIOB U
HEMETaJLIOB)

36. | ITousiTrie 06 OCHOBAHUAX U YcTHbIN
WHJIUKATOpax 0mpoc;

37. | Boga kak pacTBOpHUTEIIb. YcTHbIi Hudposas
PactBopsl. PacTBOpuMOCTh 0IIpOC; nabopaTopu
BeliecTB B Bojge. Hacrlmenunie A 11O XMMHH
Y HEHACHIIICHHBIE PACTBOPHI

38. | KoHueHTpanus pacTBOpOB. [Tucemennsiii | Ludposas
MaccoBas 10114 BelllecTBa B KOHTpOJIb; nabopaTtop
pactBope. Brruncnenus ¢ us 1o
KCMOJIb30BAHUEM XHMUH
MOHATUAKMACCOBAs J0JIS
BEIIIECTBA B PACTBOPE»

39. | IIpaktuueckas padota Ne 5. [Tpaktnueckas | Ludposas
[IpuroroBnenue pacTBOPoOB € pabora; naboparopus
ONpeACIEHHON KOHLIEHTPALIUEN 10 XUMHUHU

40. | Posb pacTBOPOB B IPHPOJIE U B YcTHBII
KW3HM denoBeka. Kpyrosopor OIIpOC;

BOJIBI B IPUPOJIE. 3arpsi3HEHUE
IpUPOAHBIX BoA. OxpaHa u
OYHMCTKa MPHUPOAHBIX BOJ




41.

[TepBbie MONMBITKH
KJIaCCU(UKAIIUN XUMUYECKUX
aneMeHToB. IloHsaTue o
rpymnmnax CXOJHbIX 3JIEMEHTOB
(1memovHbIe U
IIEI0YHO3EMEIbHEIC METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl).

DNEMEHTHI, KOTOPbIE 00Pa3yIoT
amdoTepHbIe OKCUBI U
THIPOKCHIBI

VYcTHEBIN
OTpoc;

42.

HNonnasg xumudeckas CBI3b

ITuceMeHHEbIN
KOHTPOJIb;

43.

Knaccudpukanus
HEOPTraHUYECKUX COCTUHCHUI

YcTHpIn
OTIpOC;

44,

OKcHIBI: COCTAB,
knaccuukanus (OCHOBHBIE,
KHCJIOTHBIE, aM(OTEpHEIE,
HecoJieo0pa3yroIue),
HOMEHKJIaTypa
(MexxayHapoaHas U
TpuBHanbHad). [loayyenue u
XMMHYECKHE CBOHCTBA
KHCJIOTHBIX U OCHOBHBIX
OKCH/JIOB

I1rceMeHHbBIN
KOHTPOJIb;

45.

OcHoOBaHU: COCTaB,
KIaccupuKanus,
HOMEHKJIAaTypa
(MexxmyHapoiHas u
TpUBHUAJIbHAA), PU3NYECKUE U
XUMHYECKHE CBOICTBA,
CIOCOOBI OTYYEHHUS

TI1ceMeHHbBIN
KOHTPOJIb;

46.

AmdoTrepHbIe OKCHJIBI U
THIPOKCH/IBI, UX CBOMCTBA U
MIOJIy4YEHHUE

IInceMeHHbBIN
KOHTPOJIb;

Hudposas
naboparop

us 110
XHUMHHN

47.

Kucnotsr: cocras,
KJ1accupuKanus,
HOMEHKJIaTypa, Gpu3nyeckue
CBOMCTBA

TTrceMeHHbBIN
KOHTPOJIb;

48.

KucnoTel: XumMmueckue
CBOMCTBA, CITOCOOBI
nony4yeHus. Pas akTuBHOCTH
MCTaJIJIOB

IInceMeHHbBIN
KOHTPOJIb;




49. | Conu (cpennue): [TuceMeHHBbIN
HOMEHKJIaTypa, CITIOCOObI KOHTpOJIb;
MOJTy4eHUsI, B3aUMO/ICHCTBUE
COJIeil ¢ MeTallIaMH,

KHCIIOTaMU, IIeJI0YaMH U
COJISIMU

50. | BeruncieHus 1o ypaBHEHUSIM [TucrmeHHbIiH
XUMHYECKON peaKInu KOHTPOJIb;

51. | 'eneTnyeckas CBS3b MEKIY VYceTHbii
KJIacCaMH HEOPraHUYEeCKUX OT1poC;
COEAMHEHHI [TuceMenHbI

KOHTPOJIb;

52. | [IpakTuaeckas padorta Ne 6. [Ipaktrueckas | [udposas
Pemienue skcnepuMeHTaIbHBIX pabora; naboparopust
3aga4 0o teMe «OCHOBHBIE 110 XUMHAHN
KJIACChl HEOPTAHUYECKUX
COCTUHEHUN)

53. | Ypok 0600m1eHus u Y CTHBIH
CUCTeMAaTH3alluy 3HAHUN OIIpoc;

[TucbmenHbIi
KOHTPOJIb;

54. | YpOK KOHTpPOJIS 3HAaHUM KonTponpHas

pabora;

55. | Ypok 0600m1eHus u YcTHbIi
CUCTeMAaTH3alluy 3HAHUN OIIpoC;

[IucemenHbI
KOHTPOJIb;

56. | Ctpoenue atomoB. CocTaB YcrHbIl
aTOMHBIX sifiep. M30TOmBI. OIIpOC;
OnekTpoHbl. Pu3nuecKuit
CMBICII TIOPSIIKOBOTO HOMEpa
JJIEMEHTa

57. | Tlepuoguueckuii  3aKOH U YcerHbi
[Tepuonnueckas cHCTEMA OIIpOC;

XUMHUYECKUX dyiemeHnToB ..
Menneneesa. [lepuospi,
TPYIIIIBI, TIOATPYIIIIBL.

DU3NYECKUN CMBICI HOMEPOB
MEpUOJIa U TPYIIIBI




58. | CtpoeHue 3IIEKTPOHHBIX [InceMeHHBIN
000J104€K aTOMOB TepBbIX 20 KOHTpOJIb;
XUMHUYECKUX HJIEMEHTOB
MEPUONYECKON CUCTEMBI
. . MenneneeBa

59. | XapakTepucTHKA XUMUIECKOTO [MuceMeHHBIi
AJIEMEHTA TI0 €ro MOJI0KEHUIO B KOHTPOJIb;
MEPUONYECKON CUCTEME
. . MenneneeBa

60. | 3HayeHne MEPUOMICCKOTO YcTHBIN
3aKOHA U MEPUOTUYECKOM OT1poc;

CUCTEMbl XUMUYECKUX
AJIEMEHTOB JIJISl Pa3BUTHS
HayKU U MPAKTHUKH.

. . MenneneeB — y4€Hbli,
MeAaror u rpakJ1aHuH

61. | Ypok KOHTpOJISI 3HAHHIA Konrtponbnas

pabora;

62. | DIEKTPOOTPHIIATEIBHOCTD YcTHbil
ATOMOB XUMHYECKHUX OTIpoC;

AIIEMEHTOB. XUMHUYECKast
CBSI3b: KOBAJIGHTHAS TOJISIpHAS
Y KOBAJICHTHASI HETIOJSIPHAS

63. | CrereHb OKUCIICHUS YcTHbIN

OT1poc;

64. | OkucnuTeNBEHO- VYcrHbII Hudposas
BOCCTAHOBUTEJIBHBIE PEAKIIUU OTpocC; naboparop
(OBP). IIpouiecch okucaeHus ITucbMeHHBIN | WS IO
Y BOCCTAHOBJICHUSI. KOHTpOJIb; XUMUU
Oxkucnurenu u
BOCCTAHOBUTEIHU

65. | CocraBiienue ypaBHEHHIA [TnceMenHbIN
OKHCITUTETHHO- KOHTpOJIb;
BOCCTAHOBUTEBHBIX PEAKIIMA
U CXEM DJIEKTPOHHOTO OallaHca

66. | Ypok 0600mieHus 1 [TuceMeHHBIH
CHUCTEMaTH3aIuU 3HAHUH KOHTPOJIb;

67. | YpoK pa3BUBAOIETO KOHTPOJIS 3auer;

3HaHui. XUMHUS B IeHCTBUU




68. | Kucmopom — XUMHYCCKHI 1 0 0 YcerHbIl
9JIEMEHT M IIPOCTOE BEIIECTBO. OIIPOC;
O30H. Haxoxnenue kuciopona
B IpUpo/Ie, GU3NIECKUE U
XHUMHAYECKHE CBOWCTBA
(peakuu OKUCIEHUS,
ropenue). [lonstue 06 okcumgax

OBIIEE KOJIMYECTBO YACOB |68 3 6
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus. 8 kinacc/Pymsutuc I'.E., ®enpaman @.I'., AkimonepHoe obmectBo «M3narenscTBo «IIpocBemnicane;
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. 'apa H.H. Xumus. Paboune nporpammel. [Ipeamernas nuaus yueonukos I'.E. Pynsutuca, @.I.

®denpamana. 8-9 kimaccel: yueOHOe ocobue s oomeoopa3oBaTenbHbIX opranu3anuii / H.H. I'apa. — 3-¢
u3n., nom. — M.: [Ipocsemenune, 2017. - 48 c.

2. Pymsutuc I'.E. Xumus: 8 knacc: yue6. nis odmeodpaszopat. yupexaenuii / I'.E. Pyasurtuc, O.I.
®enpaman. — [Ipocsemenue, 2020. - 208 c.

3. Pameuxuit A.M. Xumus. Jlunaktudeckuii Matepuan. 8—9 Kiraccel: mocoOue isl yIuTenen
oOpasoBarenbHbIX Yupexaenuii / A.M. Panenkwuii. — M.: [Ipocsemenue, 2020. - 80 c.

4. T'apa H.H. Xumus. Ypoxku B 8 kitacce: yaeObHoe mocobue st o0meoopasoBarenbHbix oprannsanuii / H. H.
I'apa. — M.: IIpocBemenue, 2017. - 128 c.

5. T'apa H.H. Xumus. 3agautuk ¢ «IIOMOITHUKOMY. 8-9 Kacchl: TOcoOHe [Tl yHaluxcs
obmieoOpaszoBarenpHbIX yupexaenuii / H.H. I'apa, H.W. 'abpycesa. — M.: IIpocsemenue, 2020. - 95 c.- 130
c.

6. Xumusi: 8 Kj1acc: 3JIEKTPOHHOE MPUIIOKEHHE K YICOHUKY.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHUE
obopynosanue llentpa «Touka Pocta»: nudposas nabopatopus mo XumMuu (ydeHHUeckKas),
Habop OI'D mno xumwuu, uu(ppoBONH MHKPOCKOI, KOMIbIOTEp, HWHTEPAKTUBHAs JOCKa,
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