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HHOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamMma mo XuMuu sl 00yJaromuxcs 9 Kjacca cocTaBieHa Ha OCHOBe TpeboBaHuil K
pe3ynbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl OCHOBHOTO 00111ero 00pa3oBaHus, MpeacTaB-
neHHbIX B DeepanbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHJapTe OCHOBHOT'O O0IIEro 00pa3oBaHus, C
y4€TOM pacrpeei€HHBIX 110 KJIacCaM MPOBEPSIEMbIX TPeOOBAaHUH K pe3yIbTaTaM OCBOSHHS OCHOBHOI 00pa-
30BaTENLHON MPOTPaMMbI OCHOBHOTO OOIIETr0 0Opa3oBaHMS M AIIEMEHTOB COJCPIKAHUS, MPEIACTABICHHBIX B
YHuBepcarbHOM KOAU(UKATOPE TT0 XUMUH, a TaK)Ke Ha OCHOBE [IpuMepHOii mporpaMMbl BOCITUTaHUS 00y4da-
IOIIMXCSI TIPH TTOJTyYeHUH OCHOBHOTO 001ero oopaszoBanus u ¢ yuérom KoHuenmmu npenoiaBanust yaeOHOTO
npenMera «XuMus» B oOpa3oBaTesbHbIX opranuzanusax Poccuiickoit denepannn, peaau3yonux OCHOBHbIE
obmieoOpazoBarenbHbie Tiporpammel (yTB. Pemennem Kommermm MunnpocBemenus Poccun, poTOKOI OT
03.12.2019 N IIK-48H).

PaGouasi nporpamma pa3padoTraHa B COOTBETCTBHU € TPEOOBAHUAMU:

- @enepanpHoro 3akona ot 29.12.2012 Ne 273 «O06 o6pasoBanuun B Poccuiickoit
denepanuny;

— [Ipukaza Munnpocsemienust ot 31.05.2021 Ne 287 «O06 yrBepxkaeHuu ¢eaepaibHOTO
rocy/lapCTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO OOIIEro 00pa3oBaHus»;

- CII 2.4.3648-20;
- CaulluH 1.2.3685-21;

- [IpumepHoit paboyeil mporpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHHUs 10 XUMUU
(6a30BbIi1 ypoBeHB) (0400pEHHON pemieHrneM GeaepaaTbHOTO Y4eOHO-METOINYECKOTO0 0ObETMHEHUSI 110
obmemy oOpazoBanwuto, mpotokos 3/21 ot 27.09.2021 r.).

— OcHoBHo# o0pazoBarenbHO# porpaMmbl MBOY «Xne6opoonast OCILy»;

- Yueonoro miana MBOY «Xite6opoonas OCIII» Ha 2023-2024 y4eOHbIi 10T,

- [Tonosxenust o padoueii mporpamme MBOY «Xnebopobnas OCILLDy.

- OpranuzalvoOHHO-TEXHUYECKOE, METOJHYecKoe U HHGOPMAIMOHHOE COMPOBOKICHUS
co3nmanus B cyobekTax Poccuiickoit @enepanuu LlentpoB «Touka pocTay OCYIIECTBISIET
@denepalibHOE TOCYIapCTBEHHOE AaBTOHOMHOE yupexkaeHue «lleHTp mpocBeTUTENbCKUX
WHANMATHB MuHucrepcTBa TmpocBemenus Poccuiickoit ®enepanumn» (mamee —
denepanbHblii  omepaTop). Agapec  cadta:  http://mpcenter.ru  MeToauueckue
pexomenmanuu Ne TB-2610/02 ot 25.11.2022

OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O IIPEIMETA «XUMMUWA»

Bxuan yuebHoro npeamera «XuMus» B JOCTHKEHHE 11eJIeil OCHOBHOTO 00111ero 00pa3oBaHus 00yCII0B-
JIeH BO MHOTOM 3HAU€HUEM XMMHUYECKOH HayKd B MO3HAHUM 3aKOHOB MPUPObI, B PA3BUTHHU MPOU3BOAUTENb-
HBIX CHJI O0IIIECTBA U CO3JJaHUH HOBOM 0a3bl MaTepHAILHOM KYIbTYPBHI.

XUMHUS KaK AJIIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK paclpOCTpaHWIa CBOE BIUSHHE HAa BCE 00JIaCcTH
YeJI0BEYECKOro CYIIECTBOBAHMS, 3a/jajla HOBOE BUJICHHE MUPA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MUPOBOMU
KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM >KHU3HU OOIIECTBA: 3HAHUE XUMHH CITYKUT OCHOBOM ISl POPMHUPOBAHUS
MHPOBO33PEHHUS YEIOBEKa, €T0 MPEICTaBICHUH 0 MaTepUaTbHOM €IMHCTBE MUPA; BAYKHYIO POJIb UTPAIOT Qop-
MHUpYEMble XUMHEW TIPECTABICHUS O B3aUMOIPEBPAICHHUIX SHEPTUU U 00 3BOIIOLMHU BEIIECTB B MPHUPOJIE;
COBPEMEHHAsi XMMUS HallpaBJIeHa Ha pelieHre TI00aIbHBIX MPOOIeM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA
— CBIPbEBOH, SHEPTreTUUYECKOH, MUIIIEBOI U HKOJIOTUYECKON O€30MaCHOCTH, TPOOIJIeM 3paBOOXPaAHEHHS.

B ycrnoBusx Bo3pacTaroiiero 3HauYeHUs XUMUU B KU3HU OOIIECTBA CYIIECTBEHHO MOBBICKIACH POIIh
XMUMHUYECKOTo 00pa3zoBaHus. B minaHe conranu3anuy OHO SBISETCS OJHUM U3 YCIOBUN POPMUPOBAHUS UHTEI-
JIEKTa TUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XHUMUUYECKUE 3HAHUS HEOOXOIUMBI I MPHOOpETEHUsT OOIIEKYIbTYPHOTO
YPOBHSI, MO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B COIIMYME M OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpa3HOM
KU3HU 00I11eCTBA, ISl 0CO3HAHUS BAXKHOCTH Pa3yMHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO U 3I0POBBIO IPYTHX,
K OKpY’KaIollle MpupoHOM cpejie, A1l TPaMOTHOTO MOBEICHUSI PU UCTIOJIb30BaHUU PAa3IMUHbBIX MAaTEPHAIIOB
1 XUMHUYECKHX BEILIECTB B IIOBCCIHEBHOM KU3HU.

Xumuueckoe 00pa3oBaHNe B OCHOBHOM IITKOJIE SIBIISIETCS 6a30BBIM MO OTHOIICHHIO K CHCTEME O0IIEro
XUMHYECKOTO oOpa3oBaHus. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pean3yeT MPUCYyIre o0memMy


http://mpcenter.ru/

XUMHUYCCKOMY 06p330BaHI/IIO KIIFOYCBLIC ICHHOCTHU, KOTOPBIC OTPaKar0T roCyaapCTBCHHLIC, O6H.I€CTB€HHBI€ nu
WH/IMBUYAJIbHBIE TOTPEOHOCTH. DTUM OTIPECIISIETCS CYIIHOCTh O0IIeH CTpaTerui 00ydeHusl, BOCIIUTAHUS U
pa3BUTHS 00YUYAIOIIKXCSI CPEICTBAMH Y4EOHOTO MpeaMeTa « XUMUs».

Wzyuenne npeamera: 1) cniocoOCTBYeT peaan3aliiii BO3MOKHOCTEH JIJIsl caMOpa3BUTHS U (POPMHUPOBa-
HUS KYJTbTYpBI JUYHOCTH, €€ 00meil u (GyHKIIMOHAIBHON IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ()OPMHPOBAHUE
MBIIUIEHUS] U TBOPUECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB UX CAMOCTOSITENIbHON Y4eOHOMN NesTeNbHO-
CTH, SKCIICPUMCHTAJIbHBIX U UCCIICA0OBATCIIBCKUX YMGHHﬁ, HCO6XOIII/IMBIX KakK B HOBCGI[HGBHOﬁ KHN3HHU, TaK U
B TIPO(heCCUOHALHOM ACSITETLHOCTH; 3) 3HAKOMHT CO CHEIU(PUKON HAyIHOTO MBIILJICHHS, 3aKJIaIbIBACT OC-
HOBBI LCJIOCTHOI'O B3rjrsAga Ha CAMHCTBO IIPHUPOABLI U YCJIOBCKA, ABJIACTCA OTBECTCTBCHHBIM 3TAIlOM B q)OpMI/IpO-
BaHUM €CTECTBEHHO-HAYYHOH IPAMOTHOCTH MOJPOCTKOB; 4) CIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OT-
HOIICHHA K €CCTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K YCIOBCKY, BHOCUT CBOM BKJIaJl B O9KOJIOTHYECKOC
00pa3oBaHUE TKOJIHHUKOB.

HaspanHbple HanpaBlieHUs B 00Y4EHUN XUMHH 00SCIICUMBAIOTCS CIICIIU(PUKON COACPKAHUS TIPEIMETA,
KOTOpBII\/JI ABJICTCA NEAArOri4CCKy aJariTUpOBaHHBIM OTPAXKCHUEM 0a3oBoOI HAayKW XMMHWU Ha OHpeI[eHéHHOM
arane €€ pa3BUTHSL.

Kypc XxuMuu 0CHOBHO#! IIKOJIBI OPUEHTHPOBAH Ha OCBOCHUE 00YJAIONTIMHICS OCHOB HEOPraHMYECKON
XHUMHUHU U HEKOTOPBIX MOHSATHH U CBGI[GHI/IfI 00 OTACIBbHBIX 00BbeKTax OpFaHI/I‘{eCKOﬁ XHUMHU.

CTpykTypa comepkaHusi mpeaMera chopMHpPOBaHa HA OCHOBE CHCTEMHOTO TMOJIX0/1a K €T0 N3YYEHHIO.
COHep)KaHI/IC CKJIaIbIBACTCA U3 CUCTEMBbI TIOHATHI 0 XUMHYECKOM DJIEMEHTE 1 BCIICCTBE U CUCTEMBI MOHSITHH
0 XUMHYECKOU pEaKkIuun. O0€e >TH CHUCTEMBI CTPYKTYPHO OpTraHMU30BaHbI IO MPUHOUITY IMOCICA0BATCIBHOIO



pPa3BUTHUS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEACTABICHUN PA3HOrO YPOBHS: AaTOMHO-MOJIEKYJIIPHOIO y4e-
HUs KaK OCHOBBI BCETO €CTeCTBO3HaHMA, ypoBHs [lepuoanueckoro 3akona J[. . MenzaeneeBa kak OCHOBHOIO
3aKOHA XMMHUH, YUEHUS O CTPOCHUH aTOMa U XUMHUUYECKOU CBS3H, IPEJICTaBICHUN 00 3JIEKTPOIMTUYECKOM TuUC-
COLIMAIIMU BEILIECTB B pacTBOpax. TeopeTudyeckue 3HaHUsl paCCMATPUBAIOTCS HA OCHOBE AMIIMPHUYECKU IOJIY-
YEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS K IPYrOMY, BBITIOJIHSS
(GyHKIMU 00BSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHSI M BO3MOXKHOCTEH MPAaKTUYECKOTO TPUMEHEHUS
U MOJIY4ECHMS U3Y4aeMbIX BEIECTB.

Taxast opranuzanus cojepx’aHus Kypca CllocOOCTBYET MPEICTABICHUI0 XMMUYECKON COCTABIIAIOIIEN
HAy4YHOH KapTHHBI MUpA B JIOTUKE €€ CHCTEMHOU Mpupoabl. Tem cambIM 00ecriednBaeTcsi BO3SMOXKHOCTD (op-
MHUPOBaHMS y 00y4arOIMXCsl [IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO M METOJIaM ITO3HaHUS B HayKe.
BaxxHO Takke 3aMETUTh, YTO OCBOCHHUE COACPkKAHUSA Kypca IPOUCXOIUT C IPUBJICYEHUEM 3HAHWM U3 paHee
U3YYEHHBIX KypcoB: «Okpyxatomuit Mmup», «buosorus. 5—7 kinaccs» U «®Pusnka. 7 Kiacey.

HEJIX U3YUYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

K HampaBieHHio nepBOCTENEHHON 3HAYMMOCTU IPU pean3alud 00pa3oBaTeabHbIX QYHKIMM npen-
MeTa «XUMUS TPAIUIIMOHHO OTHOCAT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak 001acTu coBpe-
MEHHOTO €CTECTBO3HAHMSI, IPAKTUUECKOMN NEeSATEIbHOCTH YeJIOBEKa M KaK OJIHOTO U3 KOMIOHEHTOB MUPOBOM
KyJIbTYyphl. 3a/1a4a mpeaMeTa COCTOUT B (JOPMUPOBAHUN CUCTEMbl XUMUUYECKUX 3HAHUN — BaOKHEUITUX (hak-
TOB, MOHATUHN, 3aKOHOB U TEOPETUUYECKUX TTOJOKEHUHN, TOCTYIMHBIX 00001IeHN I MUPOBO33PEHUECKOTO XapaK-
Tepa, A3bIKa HAyKH, 3HAHUN O HAYYHBIX METO/aX U3YYCHHS BEIIECTB U XMMUYECKUX PEaKIlnii, a Takxke B (Hop-
MHUPOBAHHUU U PA3BUTUU YMEHHM U CIOCOOOB JESTENbHOCTH, CBSI3aHHBIX C TUIAHWPOBAHKWEM, HAOIIOJEHUEM U
MIPOBEJIEHUEM XUMHYECKOI0 SKCIEPUMEHTA, COOMI0IEHUEM MPaBUil O€30MacHOTO 0OpaIleHHsl C BEIECTBaMU
B MOBCETHEBHOM KU3HMU.

Hapsiny ¢ aTum nenu n3ydeHus npeaMera B porpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C YUETOM HO-
BBIX TIPHOPUTETOB B CHCTEME OCHOBHOTO 001iero obpazoBanus. CeromHs B 00pa3oBaHUH 0COO0 3HAYMMOM
MPU3HAETCS HAIMIPaBJIEHHOCTh OOYUYEHHS Ha pa3BUTHE U CAaMOPA3BUTHE JTUYHOCTH, POPMUPOBAHUE €€ UHTEN -
JexTa u obmeit KynbTypbl. OOydyeHue YMEHUIO YYUTHCS U MPOJ0JDKAaTh CBOE 00Opa3oBaHHE CaMOCTOSITENEHO
CTAHOBUTCS OJHOM M3 BaXKHEHIINX (QYHKIIMHA YICOHBIX TPEIMETOB.

B ceés3u ¢ smum npu usyuenuu npeomema 6 0OCHOBHOU WIKOLE OOMUHUPYIOUiee 3HAYeHue npuobpenu
makue yeiu, KaxK:

- (hopMHpPOBaHNE HHTEIICKTYaIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO, COTPY/I-
HUYECTBY, CAMOCTOSATEILHOMY HMPHHITHIO PEIICHUH, CIIOCOOHON aJanTHPOBATHCSA K OBICTPO MCHSFOIIMMCS
YCIIOBHUSM YKH3HU;

- HAIPABJICHHOCTh OOYYEHHUS HAa CUCTEMATHYSCKOE MPUOOIICHUE YUaAIUXCSA K CAMOCTOSTEIBbHON
MMO3HABATEIbHOM JCATEILHOCTH, HAYYHBIM METO/1aM MO3HaHMS, (DOPMHUPYIONTUM MOTHBALIUIO U Pa3BUTHE CIIO-
COOHOCTEN K XUMMH;

- obecrieyeHrne yCJIOBHM, CIIOCOOCTBYIOMIUX MPUOOPETEHHUIO OOYUYAIOUIUMUCS OIbITa Pa3HOO00-
pa3Hoil JeATCILHOCTH, TIO3HAHHUS U CAMOIIO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIIUI), HMEIO-
IIMX YHUBEPCAIbHOE 3HAYCHUE JIJISl PA3IMYHBIX BUIOB JCSITEIBHOCTH;

- (dbopMuUpoBaHHE YMEHHI OOBSACHITH U OLICHUBATD SBJICHHUS OKPYXKAIOIIEr0 MUPa HAa OCHOBAaHUH
3HAHUH U OIIBITA, MIOJIYYCHHBIX IPU U3YYECHUH XHUMHUU;

- (dhopMupoBaHHe y 00ydarOIUXCsS T'yMaHUCTUYECKUX OTHOIICHUI, TOHUMAaHUS [ICHHOCTH XHUMHU-
YEeCKUX 3HAHUM JUTsI BBIPAOOTKU IKOJIOTUYECKH 11€JIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBO JI€ATENHHO-
CTH B IIEJISIX COXPAHEHUS CBOETO 3/I0OPOBBS M OKPYKAIOIIEH MPUPOTHON Cpeibl;

- pa3BUTHE MOTHBAIMHM K OOYy4EHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJO U CAMOBOCHHTAHUIO HA
OCHOBE YCBOCHHsI 00IIIeueI0BeUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOoGuIIs U Hampas-
JIEHHOCTH JalibHEHNIIero 00ydeHusl.



COJAEPKAHME YYEBHOI'O ITPE/IMETA

BemecTBo M XUMHMYecKasi peakuus

[lepuoauueckuii 3akoH. [lepuonndeckas cucrema xumuueckux aemenToB Jl. 1. Menneneesa. Ctpo-
€HUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, Ka-
JUsl, KaJIbIUS U UX COCAMHEHUI B COOTBETCTBUU C MOJIOKEHHEM 3JIeMEeHTOB B [lepuoauyeckoit cucrteme u
CTPOCHHEM HX aTOMOB.

Crtpoenue BemiecTBa: BUIbI XUMUYECKON CBS3H. THIIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKH U BUJIa XUMHYECKOW CBSI3H.

Krnaccudukanus 1 HOMEHKIIATypa HEOPTaHMUECKUX BEIIECTB (MEKIyHAPOIHAS U TPUBUAIBHAS). XH-
MHUYECKHE CBOMCTBA BEILIECTB, OTHOCAIIUXCS K PA3IMYHBIM KJlaccaM HEOPraHUYECKUX COCAMHEHUM, TeHETHYe-
CKas CBSI3b HEOPraHMYECKUX BEIIECCTB.

Krnaccudukanus XuMUYeCKUX peakuid 1Mo pa3IudHbIM MPU3HAKaM (TI0 YUCIIY H COCTaBYy y4acCTBYIO-
IIUX B PEAKIIMU BEUIECTB, MO TEIJIOBOMY 3P (DEKTY, IO U3MEHEHHUIO CTETICHEH OKUCICHUS XMMHYECKUX dJIe -
MEHTOB, TI0 OOPaTUMOCTH, TI0 YYaCTHIO KaTaau3atopa). DK30- U IHAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYE-
CKHE€ YpaBHEHHS.

[Tonsatue o ckopoctn xummudecko peakiuu. [lonsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUYECKHUX
peakuusx. [ToHsTHE O TOMOTEHHBIX U T€TEPOTreHHbIX peakiusax. [lonaTue o xumudeckomM paBHoBecun. Dak-
TOPBI, BIUSAIOIINE Ha CKOPOCTh XUMHUUECKOU PEAKIIUH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHHI.

OKHCIUTETFHO-BOCCTAHOBUTEILHBIE PEAKITUH, DJIEKTPOHHBIN 0alaHC OKUCITUTEIBHO-BOCCTAHOBUTEh-
HoM peakiuu. CocTaBieHNE YpaBHEHUN OKUCIUTEIPHO-BOCCTAHOBUTEIBLHBIX PEAKIIUN C UCTIOJIb30BAHHEM Me-
TOJIa AJIEKTPOHHOTO OaJaHca.

Teopust AIEKTPOTUTUYECKON TUCCOMAIMN. DIEKTPOJUTHI U HEANEKTPOJIUThL. KaTnonsl, aHnoHsl. Me-
XaHW3M JMCCOIMAIINH BEIIECTB C PA3IMYHBIMHU BHIAMH XUMUYECKOH CBs3u. CteneHs nuccornuanuu. CuibHbIe
1 c1a0ble AIEKTPOITUTHI.

Peakuuu nonHoro oomMena. Y cioBus NpoTeKaHUs PeaKklMii HOHHOTO OOMEHa, TIOJIHbIE U COKpalIEHHbIE
WOHHBIE YpaBHEHUS peakiuii. CBOWCTBa KHUCIOT, OCHOBAHUHN U COJIEH B CBETE MPEICTABICHUHN 00 AJIEKTPOIIH -
THYECKOU qucconuaiuu. KauecTBeHHbIe peakiuy Ha HOHBIL. [IoHSITHE O THIpOIN3€e COTEH.

XHWMHUYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHUE C MOJAEIISIMA KPUCTAJUTMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIIECTB — METAJVIOB U HEMEeTaJUIoB (rpaduTa U aiMasa), CJI0KHBIX BEIIECTB (XJI0pUIa HATpHsl); UCCIIE0Ba-
HUE 3aBUCHMOCTH CKOPOCTH XMMHYECKON peakluu OT BO3ACUCTBUS Pa3IUYHBIX (PAKTOPOB; HCCIEIOBAHUE
AJIEKTPOIPOBOJIHOCTH PAaCTBOPOB BEIIECTB, MpoIlecca MTUCCOLMALUU KUCIOT, 1IelI04Yeil U cojeil (BO3MOXKHO
MCI0JIb30BAHME BUJICOMATEPHAIIOB); MPOBEACHUE ONBITOB, WILTIOCTPUPYIONINX MPU3HAKU MMPOTEKAHUS peak-
1M HOHHOTO 0OMeHa (0Opa3oBaHHe OCajKa, BbIIEICHHE ra3a, 00pa30BaHue BOJIbI); OMBITOB, UILTIOCTPUPYIO-
IIUX PUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakluy pa3iokKeHHs], COSIUHEHNUS);
pacro3HaBaHUE HEOPraHUYECKUX BEIIECTB C IOMOLIBIO KAYECTBEHHBIX PEAKLIMI HA HOHBI; PELIEHUE YKCIIEPU-
MEHTAJIbHBIX 3a/a4.

HeMmeTasiibl ¥ UX COeTHHEHHS

OOm1ast XxapakTepUCTHKA raoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTePHbIC CTEIICHU OKUCIIE-
Hust. CTpoeHne U pU3NIECKUe CBONCTBA MPOCTHIX BEIIECTB — I'aJIOreHOB. XMMUYECKUE CBOMCTBA HA IPUMEPE
XJiopa (B3auMOJIeHiCTBHE C METaJIIaMHU, HEMETAJUIAMH, TeJ09aMu ). XJI0poBoaopo. CosiHast KUCIIOTa, XUMHU-
YeCKHe CBOWCTBA, MOJIydeHHeE, TpUuMeHeHue. [leficTBHe XJIopa i XJI0pOBOIOpO/ia Ha OpraHu3M 4YeaoBeka. Bax-
HEHIIne XJIOPUIbl M UX HAXOXKJICHHUE B TIPUPOJIC.

OOmiast xapaktepucTrka 31eMeHToB VIA-rpymnmbel. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHbIC CTe-
MIEHU OKUCIICHUSL.

CtpoeHue U pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOA U Cepbl. AJUIOTPOITHBIC MOTU(DH-
KaI[UU KUCIIOPOJIa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepOBOIOPOI, CTPOCHUE, (PU3NUCSCKUE U XUMHUYCCKHE
cBoiicTBa. OKCHIIBI CEpPhI KaK MPEICTABUTEIH KHCIOTHBIX OKCHIOB. CepHast KHCI0Ta, PU3HUYECKHE U XUMHUE-
CKHue cBOMcCTBa (00IIME KaK MPEJACTAaBUTENS Kilacca KHCIIOT U crieiduueckre). XUMUYECKUE PEaKInu, JIeHKa-
IIKE B OCHOBE MTPOMBIIIIEHHOTO CIIOCO0a MoTydeHus cepHOit kucinoThl. [Ipumenenue. Coi CepHOM KUCIIOTHI,
Ka4yeCTBEHHAs peakius Ha cyib(har-uoH. HaxoxkeHue cepbl U €€ COeMHEHHUI B TIPUPOJIC. XUMHUECKOE 3a-
IPSA3HEHUE OKPYKAIOIICH CpPe/ibl COCAMHEHUSIMH Cepbl (KHCIOTHBIE JIOK/IH, 3arpsi3HEHHUE BO3/IyXa M BOJOE-
MOB), CIIOCOOBI €T0 TIPEIOTBPAICHHSL.



OO0mas xapakTepucTruka 3MeMeHTOB VA-Tpyribl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTe-
MIEHU OKUCIICHUSL.

A30T, pacripocTpaHeHue B pUpoe, hrusnyeckre u XuMu4eckrue cBoiictBa. Kpyropopor azora B npu-
pone. AMMUaK, ero (pu3nUecKrue M XMMHUYECKHE CBOICTBA, MOJydyeHUEe M npuMmeHenue. Coau aMMOHUS, MX
¢du3nvecKue U XMMUYEeCKUE CBOUCTBA, MpUMeHeHne. KauecTBeHHas peakiys Ha HOHBl aMMOHHMA. A30THAs KHC-
no0Ta, e€ nmoyyueHue, puzndeckre 1 XMMHUECKUe CBOMCTBA (001I1e KaK MPeCTaBUTENs Kilacca KUCIIOT U CIie-
nuduaeckue). Micnoap3oBaHne HUTPATOB M COJIEH aMMOHHSI B KAUECTBE MUHEPAIBbHBIX y00peHuil. Xumuye-
CKO€ 3arpsi3HEHHE OKPYXKAIOMIeH Cpeibl COSAMHEHHMSIMH a30Ta (KHCIOTHBIC TOXKIM, 3arpsi3HEHHE BO3/yXa,
MOYBBI U BOJIOEMOB).

docdop, amoTponnbie Moaudukanuu dhocdopa, puzndeckne u xumMudeckre cporcTra. Oxenp poc-
dopa(V) u dpochopras kucioTa, pu3nIecKre ¥ XUMUICCKHE CBOWCTBA, TosrydeHue. Mcmons3oBanue ocda-
TOB B KQU€CTBE MUHEPAIBHBIX YI0OpPCHH.

O6mas xapakTepuctuka 31eMeHToB [VA-rpynnbl. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE CTe-
TIEHU OKUCIICHUSL.

VYraepon, ayutoTponHbIe MOAM(HUKALINU, PACTIPOCTPAHEHHE B MPHUPOJE, GU3NUECKUE U XUMHUECKUE
cBoiictBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoaa, ux Gu3ndeckue 1 XuMHU4eCKH1e
CBOWCTBA, ICHCTBHE HA KUBBIE OPTAaHU3MBI, TIOJYICHUE U TPUMEHEHHE. DKOJIOTUIECKHE MTPOOIEMBI, CBSI3aH-
Hble ¢ okcuaoM yraepona(IV); runoresa rno0anbHOro NOTEIUIEHUS KIIMMaTa; HapHUKOBBIN 3 ¢deKkT. YronbHas
KHCJIOTa M €€ CoJr, MX (PU3MYecKre U XMMHUYECKHE CBOMCTBA, MMOJydeHHe U puMeHeHne. KadectBenHas pe-
aKIus Ha KapOoHaT-nOHKL. Vcronb30BaHe KapOOHATOB B OBITY, MEIHUIIMHE, POMBIIUIEHHOCTH U CEIIbCKOM
XO35HCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUIX yriiepoaa (MeTaH, 3TaH,
STHJICH, alleTUJICH, STAHOJI, TJIMIIEPUH, YKCycHas kucioTa). X coctaB m xumudeckoe crtpoenne. [lonstue o
OMOJIOTUYECKN BRKHBIX BEIIECTBAX: JKUpaX, OeNKax, yrieBoJax — W MX POJIH B JKU3HU UeloBeka. Marepu-
aJIbHOE EIMHCTBO OPTAaHUYECKUX U HEOPTaHMUECKUX COCAMHEHUI.

Kpemnnii, ero ¢pusznueckre u XMMUYECKHAE CBOMCTBA, MOJIydeHHE U puMeHeHune. CoeIMHEHUST KpeM-
Hus B ipupoje. O6mue npenacrasiaeHus 06 oxcuae kpeMuusi(1V) n kpemaneBoit kucinore. CUIMKATHI, HX HC-
MOJIb30BaHKUE B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH. BaxkHeillue crpoutTeabHble MaTepuaibl: KepaMHKa,
CTEKJIO, IIEMEHT, 0eTOH, jkene300eToH. [IpobiemMbr 6€30MacHOro UCMOJIB30BAHUS CTPOUTEIBHBIX MaTEPHAIIOB
B IOBCETHEBHOM XU3HU.

XUMHUYECKUH SKCIIEPUMEHT: U3Y4eHHE 00pasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHC-
JIOTHI; MPOBEACHUE KAaYeCTBEHHBIX PEaKIUi Ha XJIOPUI-MOHBI M HAOIIOJEHHE MPU3HAKOB UX MPOTEKAHUS;
OTIBITHI, OTpaXkaroIre GU3NIECKUE U XUMUUECKHE CBOMCTBA raJION€HOB M UX COEIMHEHUN (BO3ZMOYKHO UCIIOJIb-
30BaHHE BUJICOMATEPHAIIOB); O3HAKOMIIEHHE C 00pa3liaMu XJIOpUIOB (TraJIoTeHUI0B); 03HAaKOMJIEHHE ¢ 00pa3-
LIaMU cepbl U €€ COeUMHEHUSIMU (BO3MOKHO HCIIOJIb30BaHKE BUIEOMATepUalioB); HaOII0IeHUE Ipoliecca 00yr-
JUBaHUs caxapa MoJi AeWCTBUEM KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHI; U3yYeHHE XUMHUECKUX CBOUCTB pa3-
0aBJIEHHOM CEpHO KHCIIOTHI, MPOBE/ICHNE KAYECTBEHHON PeaKIMK Ha Cylb(paT-uoH U HaOII0AeHne pU3HaKa
e€ MpoTeKaHusl; 03HAKOMJICHHE C (PU3MYECKUMH CBOMCTBaMH a30Ta, hocdopa v UX COeTUHEHHH (BO3MOKHO
MCIO0JIb30BaHKE BUAECOMATEPHUAIIOB), 00pa3IiaMu a30THBIX U (pochOpHBIX YAOOpEHU; ToJIydyeHre, coOupaHue,
pacrno3HaBaHHe U U3yUYEHHUE CBOMCTB aMMHUaKa; IPOBE/IEHNE KAUYeCTBEHHBIX PEaKIiii Ha MOH aMMOHHUS 1 (oc-
(daT-MOH U U3yuyeHue MPU3HAKOB UX MPOTEKaHUs, B3aUMOACHCTBUE KOHIIECHTPUPOBAHHOM a30THOM KUCIIOTHI €
MeJbl0 (BO3MOYKHO HCIOJIb30BaHUE BUAEOMATEPUANIOB); U3yUYEeHUE MOJIENe KPUCTAIUTMUECKUX PEIIETOK al-
Ma3za, rpadura, QynaepeHa; 03HaKOMIIEHUE € MPOLECCOM aICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAH -
HBIM YTJIEM U YCTPOMCTBOM MPOTHBOra3a; NojydeHue, coonpanue, pacro3HaBaHue U U3y4eHHEe CBOWCTB yriie-
KHCIIOTO Ta3a; MPOBeIeHNE KAUeCTBEHHBIX PEaKIIHii Ha KapOOHAT- U CHIIMKAT-UOHBI U U3y4eHHE MPU3HAKOB UX
MPOTEKAHUS; 03HAKOMJICHHE C MPOIYKINEHW CHIMKATHON MPOMBIIIIEHHOCTH; PEIICHHE YKCIIEPUMEHTATbHBIX
3a/a4 1o Teme «BakHelIne HeMeTaIbl M UX COSAUHEHUSD.

MeTaajibl 1 HX COCAMHEHUSA

O6ma;1 XapaKTCPpUCTUKA XUMHNYCCKUX 3JICMCHTOB — MCTAJUVIOB HA OCHOBAHWH HX MOJIOKCHUS B HepI/I-
OJIMYECKOM CHCTEME XMMHUYECKHX AJIEMEHTOB I[ H. Mengeneepa u CTPOCHUS aTOMOB. CTpOCHI/IC MCTaJJIOB.
Mertannuyeckas CBSI3b U MeTaJJIndecKast KpUCTaJININICCKas pCH_IéTKa. SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pAaa HaHp}DKeHI/Iﬁ
MeTanoB. Ou3nUecKue 1 XUMHUYECKHE CBOMCTBA METAJLIOB. O6H_[I/IC CITIOCOOBI MOJIYYCHUS MCTAJUIOB. IlonsaTue
0 KOPpO3uH MCTAJUIOB, OCHOBHBLIC CITIOCOOBI 3aIllUThI X OT KOPPO3UH. CnnaBbl (CTaJ'IB, YyIr'yH, I[IOp&J'IIOMHHHfI,
6pOH33) " UX IPpUMCHCHUC B 6BITy " NPOMBIIIIJICHHOCTH.



[{esrouHbIe MeTaIUIBL: MTOJI0KEHUE B Ilepuoanueckoi cucteMe xuMmuieckux anemeHtoB . M. Menne-
JIeeBa; CTPOEHUE MX aTOMOB; HAXOXKJEHHE B Ipupoje. OUsnueckre U XMMUYECKHE CBOMCTBA (Ha IpUMEpe
HaTpus U Kaiusi). OKCUAbI U TUIPOKCUIBI HATpus U Kanus. [I[puMeHeHne menoyHbIX MEeTauioB U UX COSIMHE-
HHUI.

[[{esr0uHO3EMENBHBIE METAJIIBI MAarHU U KaJbLHiL: 10J0KEHKE B [lepuoandeckoi cucteMe XxuMuye-
ckux weMeHToB /1. 1. Menneneesa; ctpoeHrne UX aTOMOB; Hax0KJIeHHUE B ipupoje. Pusnyeckue U xumuye-
CKHUE CBOMCTBAa MarHus U Kajuplus. BaxHeime coequHenns Kanblus (OKCH, TuApoKcua, cosn). JKECTKOCTh
BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHMii: nosioxkenue B Ilepuonnueckoin cucreme xumudeckux snemeHToB . 1. Menpeneesa;
CTpPOEHHUE aToMa; HaxOoXJAcHUE B mpupoae. OU3NdecKrue U XUMHUSCKUE CBOMCTBA AFOMHUHMS. AMPOTEpHBIC
CBOMCTBa OKCUJA U TUAPOKCUAA aTFOMUHUS.

Keneszo: nonoxenue B [lepuonnueckoit cucreme xumuueckux aementoB [. . Menneneesa; ctpoe-
HUE aTOMa; HaxOXJeHHe B mpHupoae. Puzndeckre 1 XuMuyeckue cBoiicTBa xene3a. OKCubl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(Ill), ux cocras, CBOMCTBa U MOTyYEHUE.

XUMUYECKUI AKCIEPUMEHT: O3HAaKOMJIEHHE ¢ 00pa3llaMyd METalIOB U CIUIABOB, UX (PU3NYECKHUMH
CBOMCTBaMM; M3Y4YEHHE PE3YJIbTATOB KOPPO3MH METAIOB (BO3MOXHO HCIOJB30BaHUE BUAECOMATEPUAIIOB),
0COOEHHOCTEN B3aUMOJICUCTBUS OKCHJIA KaIbIMs U HATPHS C BOJIOW (BO3MOXKHO MCIOJB30BaHUE BHUIEOMATE -
pHAJIOB); UCCIIEIOBAHNE CBOMCTB KECTKOM BO/IbI; IPOLIECCa TOPEHMUSI XKelle3a B KUCIOPOe (BO3MOYKHO UCIIOJIb-
30BaHUE BHJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMS KAaUYeCTBEHHBIX PEAKIUi HAa WOHBI (MAarHWs, KaJIbIIHS,
anmroMunus, 1uHKa, xxeneza(ll) u xenesa(Ill), memau(Il)); HabmromeHre U oMMcaHue MPOIECCOB OKPAITUBAHMS
IUIaMEHH MOHAMHU HATpUs, KaJIug U KaJblus (BO3MOXHO HCIOJIb30BaHUE BHUJIEOMATEPUAJIOB); UCCIIEI0BaHNE
aM(}OTEepHBIX CBOMCTB T'UIPOKCHIA ATFOMUHUS ¥ THAPOKCHIA ITMHKA; PEIICHUE SKCTIEPUMEHTAIIBHBIX 33144 110
Teme «BaxkHelme MeTallibl U UX COCTUHEHUS.

XuMHS U OKPY/KAKOIIAS CpeAa

Hosble maTepuainbl u TexHOJOrMK. BelecTa n marepransl B MOBCEIHEBHOW KU3HU YEIOBEKA. XUMUS
U 3710poBke. bezonacHoe ucnoap30BaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. [lepBas momorb npu xu-
MUYECKUX 0KOTax M OTpaBieHUsIX. OCHOBBI AKOJOTHYECKON rPaMOTHOCTA. XUMHUYECKOE 3arps3HEHUE OKpY-
)Karolen cpenbl (mpeaenbHas qomyctuMas kKoHueHnTpanus Bemiects — [1JIK). Poas xumuun B permenun sko-
JIOTUYECKHX MTPOOIIEM.

[IpupoaHbIe HICTOYHUKH YTIIEBOAOPOA0B (YroJib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX MEPEePadbOTKH,
UX POJIb B OBITY U IPOMBIIIIIEHHOCTH.

XUMUYECKUH SKCIIEPUMEHT: U3yd4eHHe 00pa3I[0B MaTepuasIoB (CTEKIO, CIUIaBbl METAJUIOB, MOJIUMEP-
HbIE MaTepHaJIbl).

Me:knpeaMeTHbIe CBS3U

Peanuzarus MeXIIpeAMETHBIX CBSI3€d MPU U3YYCHUH XMUMHHU B 9 Kilacce OCYIIECTBIISCTCS Yepe3 HC-
MOJIb30BaHKME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHSATUH, SIBISIFOIIUXCS CUCTEMHBIMU IS
OTJIeIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LKKIA. Peann3aius MeXIpeIMeTHbIX CBsI3el MPU H3YYeHUU
XUMHH B 9 KJIacce OCYIIECTBISETCS Yepe3 UCMOIb30BaHNE KaK OOLIUX eCTECTBEHHO-HAYYHBIX MMOHATUH, TaK U
MOHATHH, SABISIOMIUXCA CUCTEMHBIMHU IS OT/AEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTeCTBeHHO-HAYYHbIC TMOHATHS: HAY4YHbIN (DaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAlN3, CUHTE3,
KJaccuuKalys, nmepruoJMIHOCTb, HAOII0IEHNE, SKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPECHHE, MOJICIb, SBJIC-
HUE, MAPHUKOBBIN d(h(HEKT, TEXHOIOTHSI, MaTEPHUAIIBL.

®du3nka: Matepusi, aTOM, 3JIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIU/, U30TOTbI, PAIUOAKTUBHOCTh, MO-
JeKyna, dJEKTPUUYECKU 3apsifi, MPOBOJHUKH, TOIYMPOBOJHHUKH, TUAIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Ten0, 00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs PeIIETKa,
CIUIaBbl, (U3UYECKUE BEIMYUHBI, €IUHHIIBI U3MEPEHHUs, KOCMUYECKOe IMPOCTPAHCTBO, IUIAHETHI, 3BE3IDI,
CoaHire.

buonorus: ¢gorocunres, apixanue, Ouocdepa, dKOCUCTeMa, MUHEpaIbHBIE YAOOpEHUs, MHKpPOIJIe-
MEHTBI, MAaKpOIJIEMEHTHI, MUTAaTEIbHBIE BelecTBa. [ eorpadusi: atmocdepa, ruapochepa, MUHEpAIbl, TOPHBIE
MOPO/IbI, MOJIE3HbIE UCKOTIAEMBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATHI

N3yuenne xumun B 9 Ki1acce HampaBJIEHO HA JOCTHKEHUE 0OYUYaIOMIUMUCS JTMYHOCTHBIX, METAIPE/ -
METHBIX U MPEIMETHBIX PE3YJIbTATOB OCBOCHUS YU€OHOTO MpeaMeETa.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pPe3yibTaThl OCBOCHUS MPOrpaMMBbl OCHOBHOTO 0OmIero 0Opa3oBaHUs JTOCTUTAIOTCS B
X0e€ O6y‘-IeHI/I$[ XUMHHU B €AUHCTBEC yqe6H0171 1 BOCITHTATEIILHOM JACATCIIbHOCTHU OpFaHI/I3aLII/II/I B COOTBETCTBUH
C TpaAUIVOHHBIMHU pOCCI/H\/JICKI/IMI/I COMOKYJIBTYPHBIMHU U NYXOBHO-HPABCTBCHHBIMU HCHHOCTAMMU, HPUHATBIMU
B O6H_IGCTBC paBuJIaMHd U HOpMaMH MMOBCACHHUA U CHOCO6CTByIOT nponeccaM CaMOIIO3HaHUsA, CaMOPa3BUTHA
U COLIMATIM3ALUHU 00y4aroIKXCsl.

Jluunocmmusie pesyilbmambvl ompasicarom C¢0pMMp0661HHOCI’I’lb, 6 Mom qucije 6 vacmu.

IIaTprnoTHYeCcKOro BOCIMTAHUSA

1) EHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYyYHOMY HacJje-
JIMI0, IOHMMAaHHUS 3HAYEHUS! XUMHUYECKON HayKu B JKU3HHM COBPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTH BIIAJETh
JOCTOBEpHON MH(pOpMAIMEe 0 MepeoBbIX JOCTHKEHUSAX U OTKPBITUSAX MUPOBOW M OTEYECTBEHHON XUMUM,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTpONCTBE MUpPaA U OOIIECTBA;

I'paxxmanckoro BoCnuTaHus

2) MMPEACTAaBJICHUA O COOMATIbHBIX HOpMax M IpaBUIaX MCEKIUYHOCTHBIX OTHOIIICHUM B KOJITICKTUBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HON, y4eOHO-UCCIIEI0BATENLCKOM, TBOPUECKON U
JIPYrUX BUJAX JIEATEIbHOCTH; TOTOBHOCTU K Pa3HOOOpPa3HON COBMECTHOW JESATENbHOCTH HPU BBIOJTHEHUHU
yu4eOHBIX, I03HABATENbHBIX 33/a4, BHIIOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3aHUHU YUEOHBIX IPOEKTOB,
CTpEMJICHUS K B3aUMOIIOHMMAaHMIO M B3aUMOIIOMOILU B MPOLIECCE 3TOM y4eOHOU NEeATEIbHOCTH; TOTOBHOCTH
OLIEHUBAaTh CBOE MOBEJCHHUE U MOCTYIKU CBOMX TOBApHUILEH C MO3UIMK HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIEICTBUI OCTYIIKOB;

ILleHHOCTH HAYYHOTO IO3HAHUS

3) MHUPOBO33PEHYECKUX MPEACTABICHUN O BEIECTBE M XUMHUYECKOM pEaKiiu, COOTBETCTBYIOIIUX CO-
BPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIOUIMX OCHOBY JUISl IOHUMaHUS CYIIHOCTH HAay4HOH Kap-
THUHBI MUPA; MIPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIbL, B3aUMOCBS35X YeJIOBEKa C
MIPUPOJIHOM CPeZIo, O POJIM XMMUU B MIO3HAHUU ATHX 3aKOHOMEPHOCTEHH;

4) nmo3HaBaTeIbHBIX MOTHBOB, HAITPABJICHHBIX HA MOJyYeHUE HOBBIX 3HAHHI 110 XMMUH, HEOOXOIUMbBIX
Ui 00bSICHEHUS HAOII0aeMbIX MTPOLIECCOB U SIBICHMIA;

5) no3HaBatenbHOM, HHOOPMAIIMOHHON M YHUTATESIBCKON KYJIBTYPhI, B TOM YKCJIC HABBIKOB CAMOCTOSI-
TeJIBHON pabOThI ¢ yueOHBIMU TEKCTaMU, CIPABOYHOMN JINTEPATYPOIl, JOCTYITHBIMHU TEXHUYECKIUMH CPEICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTHI;

6) uHTepeca K 00YYEHHIO U TIO3HAHHMIO, JIF0003HATEIHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K caMoo0pa-
30BaHUIO, TPOEKTHOW M HUCCIIEOBATENbCKON NESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH U
ypOBHs 00yueHUS B JallbHEHIIIEM;

®opMHUPOBaHNS KYJIbTYPbI 310POBbS

7) 0CO3HAHHMSI LIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOLICHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3J10-
POBBIIl 00pa3 *KU3HU, OCO3HAHUS MOCIEICTBUM U HENPUATHS BPEJHBIX MPUBBIYEK (YHOTPEeOIECHUs aIKOTOJIs,
HapKOTHKOB, KypeHMs), HEOOXOJUMOCTH COONIOJICHHUs MpaBUi O€30MaCHOCTH NMpH OOpalleHUH ¢ XUMHUYe-
CKUMH BEI[ECTBAMU B OBITY U pPeaibHOM KU3HHU;

Tpyaosoro BocnuraHus

8) nHTEepeca K MpaKTHYECKOMY H3YUEHHIO MTPpo(ecCuil U Tpya pa3InyHOro poja, yBaKEHHE K TPyLy U
pe3yabpTaTaM TPYIOBOM IEATENBHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHAMBUYAILHOM TPAEKTOPUHU MPOI0JDKEHNs 00pa30BaHus C yUE€TOM JIMYHOCTHBIX UH-



TEPECOB M CIIOCOOHOCTH K XUMUH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIeUTHON MpodhecCuoHalb-
HOU JIeSITeIBHOCTH M Pa3BUTHUS HEOOXOAMMBIX YMEHHIA; TOTOBHOCTH aJalTUPOBATHCS B MPOGECCHOHATBHOM

cpene;

JKOJIOTHYeCKOr0 BOCIIUTAHUS

9) BKOJIOrMYECKH LENIECO00Pa3HOTO OTHOIICHHS K MPUPOIC KaK UCTOYHUKY KH3HU Ha 3eMIie, OCHOBE
e€ CylIeCTBOBaHMS, IOHUMaHUS LIEHHOCTHU 310POBOT0 U 0€30IacHOro 00pasa JKU3HH, OTBETCTBEHHOI'O OTHO-
LIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 3/I0POBbIO, OCO3HAHMSI LIEHHOCTH COOJIIO/IEHUS Tpa-
BUJI OE301MacHOTO MOBEACHUS MPH padoTe C BEIIECTBAMH, a TAKKE B CUTYAIHAX, YTPOKAIOIIUX 30POBBIO U
JKU3HH JTIONCH;

10) cnocoOHOCTH MPUMEHSATH 3HAHHMS, MOJIy4aeMble TIPH U3yYCHUH XUMHU, U1 PELICHUS 3a/1a4, CBSI-
3aHHBIX C OKPYKAOIIEHW PUPOTHOM CPEIOH, ITOBBIIIEHUS YPOBHS IKOJIOTMYECKON KYJIbTYpPbl, OCO3HAHUS TJIO-
0aTpHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM U IMyTel UX peleHusl HOCPeACTBOM METOJI0B XUMUMU;

11) 5K0JIOrHYECKOTO MBIIIJICHHUS, YMEHHUSI PYKOBOJICTBOBATHLCS UM B MO3HABATEIILHOM, KOMMYHHKATHB-
HOW M COLMAIBHOM MPaKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeIMeTHBIX Pe3y/IbTaTOB BBIIEIAIOT 3HAUMMBbIE AJI11 (OPMHUPOBAHUS MUPOBO33PEHUS
oOlIeHay4HbIe MTOHATHS (3aKOH, TEOPHS, IPUHLIUII, TUIOTE3a, (haKT, cucTeMa, IPOLECC, IKCIIEPUMEHT U JIp.),
KOTOpbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax W MO3BOJISIOT Ha OCHOBE 3HAHUH W3
3TUX TpPeaMEeTOB (OPMHUPOBATH MPEJCTABICHHUE O LIEJIOCTHOM HAayyHOH KapTWHE MUpPA, U YHHUBEpCalbHbIE
yueOHbIe JeiicTBUs (T03HABATEIbHbIE, KOMMYHHUKATUBHBIE, PETrYIsSTUBHBIE), KOTOpPhIE 00ecneunBaoT Gopmu-
pOBaHUE TOTOBHOCTH K CAMOCTOSATEIBHOMY IJIJAHUPOBAHUIO M OCYILIECTBIICHUIO Y4€OHOM! AEATEIbHOCTH.

Memanpeomemnvle pe3yibmamel 0C80eHUs 00PAZ08AMENLHOU NPOSPAMMbBL HO XUMUU OMPANCAIOM
081a0eHUe YHUBEPCAIbHbIMU NO3ZHABAMENbHBIMU OCUCMBUIMU, 8 MOM YUCTIe:

ba3oBbIMY JIOTHYECKHMH JeliCTBUSIMH

1) yMeHHEM HCIIOIb30BaTh MPHEMBI JJOTHUYECKOTO MBIIUICHUS MMPH OCBOCHHM 3HAHUI: pacKpPHIBATh
CMBICJI XUMUYECKUX TTOHSATUHN (BBIIEIATh MX XapaKTepHbIE MPU3HAKN, YCTAHABINBATh B3aUMOCBS3b C IPYTrUMU
TIOHSATHSIMH ), UCTIOJIb30BaTh TOHATHS I OOBSICHEHUS OTIEIBHBIX (PAKTOB U SIBJICHUH; BHIOUPATh OCHOBAHUS
Y KPUTEPUH JUIS KIIACCU(PHUKAIIMYA XMMUYECKUX BEIIECTB U XUMHUUECKHX PEAKIIMK; yCTaHABIUBATh MIPUYMHHO -
CJICJICTBCHHBIC CBSI3H MEXIY 00OBEKTaMH M3yYEHHUS;, CTPOUTH JIOTHYECKUE PACCYKIACHUS (MHIAYKTUBHBIC, JIe-
JTyKTUBHBIC, TIO aHAJIOTHH); JIENaTh BHIBOIBI 1 3aKIIFOUCHHS;

2) yMCHHEM IIPUMEHSATH B IPOIIECCE MO3HAHMS MOHATHS (IIPEIMETHBIE U METAIIPEAMETHBIC), CHMBOJIH-
YeCcKue (3HAKOBBIC) MOJICIH, UCTIOJIb3YEMbIC B XUMUH, PE0OPa30BBIBATh IUPOKO MPUMEHSIEMbIE B XUMUH MO-
JICTbHBIC TIPEICTABIICHUS — XUMUYECKUM 3HAK (CMMBOJI DJIEMEHTA), XUMUUYecKast (hopMyra U ypaBHEHUE XU-
MUYECKOU peakluu — MPHU pelIeHHH y4eOHO-TI03HABATEIbHBIX 3aa4; C YYETOM 3TUX MOJEIBHBIX MPEICTaB-
JICHUI BBISBIATH U XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKH M3Y4aeMBIX OOBEKTOB — XHMHUYECKHX Be-
MIECTB ¥ XMMHUYECKUX PEAKIUI; BBISBIATH OOIIHUE 3aKOHOMEPHOCTH, MPUIMHHO -CJICICTBEHHBIC CBSI3HM U IPO-
TUBOPEUUs B U3y4aeMbIX MPOIIECCaX U SIBICHUAX; IIpeyiaraTh KpUTEPUU IJIs BBISBICHHS 3TUX 3aKOHOMEPHO-
CTeH M MPOTUBOPEUMIA; CAMOCTOSTEIHLHO BBIOUPATH CIIOCO0 perieHns yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEIICHUs, BHIOMPATh HAanboJIee MOIXOASIINN ¢ YIETOM CAMOCTOSITENILHO BBIACTICHHBIX KPUTEPHUEB);

ba3oBbIMM McCCI€0BATEILCKUMH JAeiiCTBUSIMHA

3) yMEHHEM HCIOJIb30BaTh MOCTABJICHHBIC BOTIPOCHI B KAUYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KayeCTBE OCHOBBI 11 (DOPMHUPOBAHMSI TUTIOTE3HI IO IPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CY)KJICHUM;

4) nproOpeTeHHE OTBITA 110 TAHUPOBAHKIO, OPTaHU3AIMN ¥ IPOBEICHUIO YYCHUIECKUX KCIICPUMEH-
TOB: yMEHHE HAOII0IaTh 32 XOJ0M IPOlIecca, CAMOCTOATEIHLHO MTPOTHO3UPOBATh €T0 pe3yabTaT, PopMyaupo-
BaTh 0000IIIEHHUS U BBIBOJIBI [0 pe3yJbTaTaM MPOBEAEHHOTO OTBITA, HCCIEI0BAHNUS, COCTABIATH OTYET O MPO-
JenanHoi pabore;

Pa6oToii ¢c nnpopmanmeit



5) ymeHHEM BbIOMpaTh, aHAIM3UPOBATH U MHTEPIIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BUIOB U HOpM
IIPEJICTaBICHMS], TOIYYaEMYIO0 U3 Pa3HbIX UCTOYHUKOB (Hay4HO-IIOMYJIIpHAs JUTepaTypa XUMHUYECKOTO CO-
JiepKaHus, ClpaBOYHbIE ocoOus, pecypcbl MIHTepHETa); KpUTUUECKU OLIEHUBATH IPOTUBOPEUNBYIO U HEJO-
CTOBEPHYIO HH()OPMAIHIO;

6) yMeHHEM MPUMEHSATh PA3JIHUYHBIC METOJIBI U 3aMPOCHI IPU MOUCKE ¥ 0TOOPE WHPOPMAIIUU U COOT-
BETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJIS1 BBIIIOJHEHHUS Y4EOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIeIEHHOTO
TUIA; NPUOOPETEHNE ONbITa B O0JIACTU KCII0JIb30BaHUs UHPOPMAIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIQJIEHUE KYJIbTYPOW aKTMBHOI'O UCIOJIB30BAaHUS PA3JIMYHBIX ITOMCKOBBIX CHUCTEM; CAMOCTOSTEIbHO BHIOU-
patb onTUMaNbHYI0 (popMmy mpencTaBiIeHUs HH()OPMALUN U WILTIOCTPUPOBATH PEHIAEMBIC 33/1a4d HECIOXK-
HBIMU CXEMaMH, AHarpaMMaMH, IpYyruMu popMamu rpaduki ¥ UX KOMOWHAIHSIMU;

7) yMEHHEM HCIIOJIB30BaTh M aHAIU3UPOBATH B IPOLIECCe YISOHOM M MCCIICIOBATEIBCKON JICATEIIBHO -
CTH UH(POPMALIUIO O BIUSHUYU MPOMBIIIIEHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPY)Ka-
FOIIEN TTPUPOJTHON CPEIIbI;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMU JIeHCTBUAMHU

8) yMeHMeM 3a/1aBaTh BOIIPOCHI (B XO/I¢ AMAJIOra W/HITH TUCKYCCHH) TI0 CYIIECTBY 00CYKIaeMOI TEMBI,
(dbopMyIupoBaTh CBOM MPEIOKEHNUSI OTHOCUTEIHHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1a4H;

9) nproOpeTeHre OMBITA IPE3CHTAIIMN PE3yTbTATOB BBHITIOJIHEHHSI XUMUUECKOTO IKCIIEPHUMEHTa (J1a00-
PaTOPHOTO OIbITA, JIAOOPATOPHON PAOOTHI MO UCCIIEAOBAHNUIO CBOMCTB BEIIECTB, yYEOHOTO TPOEKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOI CO CBEPCTHUKAMHU TIO3HABATEILHON U HCCIIEA0BATEIbCKOM Jie-
ATETBHOCTH MPH PEIISHIH BO3HUKAIOMIMX TPO0JIeM Ha OCHOBE y4éTa OOIIMX HHTEPECOB M COTIIACOBAHHMS T10-
3unui (00cyxaeHusi, 0OMEH MHEHUSIMU, «MO3TOBbIE IITYPMbI», KOOPAWHALIMS COBMECTHBIX JEUCTBUH, ompe-
JiefIeHue KPUTEPUEB 0 OIIEHKE KaueCTBA BHIIIOJHEHHON paboThI U JIp.);

Y}mBepcaJIbean PEryJasaTUBHBIMUA HeﬁCTBHﬂMH

11) yMeHHEeM caMOCTOSITEIIBHO OMPEACIATh eI ACSITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATh, KOH-
TPOJIMPOBATH M MPU HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO JIEATEILHOCTh, BHIOMpaTh Hanboiee 3G HeKTHB-
HbI€ CIIOCOOBI pelIeHHs] yIeOHbIX U MMO3HABATEIBHBIX 33]]a4, CAMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTUPO-
BaTh MPEJUIOKEHHBIN aTOPUTM JIEHCTBHUMA MPHU BHITIOJHEHUN 3aIaHUH ¢ y4ETOM TIOJIyY€HUSI HOBBIX 3HAHUN 00
M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIMSIX; OLICHUBATh COOTBETCTBUE MOJyYEHHOTO pe3ysbTaTa 3asiB-
JIEHHOH 1NN,

12) yMeHHeM UCTIOIb30BaTh M aHATM3UPOBATh KOHTEKCTBI, MPeIaracMbie B YCIOBHHU 3aIaHHH.

NPEJIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yJabTaTOB IO OCBOCHHIO OOS3aTEIHHOTO COJIEP)KAHMS, YCTAHOBJICHHOTO
JAHHOM MPUMEpPHON pabouell MPOrpaMMOi, BBIACISIOT: OCBOCHHBIE 00yYaIONIMMHUC HAYYHBIC 3HAHMS, YME-
HUS B CIOCOOBI IEHCTBUM, CTIEIIM(PUICCKUE TSI TPEIMETHON 00J1acTH « XUMUS», BUJIBI ACSITEIIBHOCTH 10 TI0-
JTy4EHUIO HOBOTO 3HAHHUA, €r0 MHTEPIPETAH, IPEOOPa30BaHUI0 U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U
HOBBIX CUTYalHsIX.

IIpeomemnvie pe3ynomamol npedCmasieHvbl OMpaicarom chopmuposaHHocms y 00y4aroumuxcs cieoy-
FOWUX YMEHULL:

1) packpwisams cmbici OCHOBHBIX XUMHUYCCKUX TOHSITHN: XMMHUYECKHH 3JIEMEHT, aToM, MOJIEKyJa,
WOH, KaTUOH, aHUOH, TPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD, CTE-
MeHb OKUCJICHUSI, XMMHUYECKasl peakivs, XUMUYecKasl CBs3b, TEIJIOBON 3((PEKT peakiuu, MOJb, MOJSPHBIN
00BEM, pPacTBOP; DIAEKTPOIHUTHI, HEITEKTPOIUTHI, IEKTPOIUTHUECKAs JUCCOIMAIINS, PEAKIIUU UOHHOTO 00-
MeHa, KaTalan3aTop, XMMUYECKOe paBHOBECHE, 00OpaTUMBbIE U HEOOpATUMbIE PEAKIIUU, OKHCIUTEIBHO -BOCCTA-
HOBUTEIbHBIC PEAKIINU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHNE U BOCCTAHOBJICHHE, AIJIOTPOIUs, aMm(oTep-
HOCTb, XUMHUYECKasl CBS3b (KOBAJICHTHAS, HOHHAS, METAITTNYECKast ), KpUCTAJUTMUECKasl peléTKa, KOopposus Me-
TAJUIOB, CIIJIABBI; CKOPOCTh XUMUYECKOU peakIuy, mpenenbpHo gomyctumas konieHTpanus (I1JIK) Bemectsa;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. M. 1) ¥ MPUMEHSITH 3TH T10-
HATHS IPU ONTUCAHUU BELIECTB U UX MPEBPALLCHUN;

3) ucnonvb306amv XAMUYECKYIO CUMBOJIMKY JUIS COCTaBJICHHUS (DOPMYIT BEIIECTB U YPABHECHUH XUMU-
YECKUX PEaKIuii;



4) onpedensimb BaJICHTHOCTb U CTCIICHb OKHCJICHUS XUMUYCCKUX DJICMEHTOB B COCAMHEHHUSAX PA3IIUY-
HOTO COCTaBa; MPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COCTUHEHUH 1Mo (opMyIliaM; BUJ XUMH-
4EeCKOU CBs3U (KOBAJICHTHAsI, HOHHAS, METAIJINYECKAs) B HEOPIraHUUECKUX COETMHEHMX; 3aps] HOHA 10 XU-
MUYECKOH (popMyIie; XxapakTep Cpebl B BOJHBIX PACTBOPAaX HEOPraHUUECKUX COCAMHEHHH, TUIT KpUCTAJUINYE-
CKOM pEIIETKH KOHKPETHOTO BEIECTBA;

5) packpvisams cmuicn Iepuoandeckoro 3akona /. M. MeHnjeneeBa U J1eMOHCTPUPOBATh €r0 MOHH-
MaHHe: OMMCHIBATh U XapaKTepu30BaTh TaOnmn4yHyto Gopmy Ilepuonmdeckoil cucTeMbl XUMHUECKUX JIEMEH -
TOB: Pa3NU4aTh NOHATHS «TJIaBHAs moAarpynna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y, manbie u
00JIBIIINE TTIEPHOABI; COOTHOCUTH 0003HAYCHHUSI, KOTOPHIE UMEIOTCS B IEPUOIUYECKOM TaOIHUIIe, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHMSI aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTAB U 3aps[ sipa, 00I1ee YMCIIO AIEKTPO -
HOB U pacrpeesieHHe UX 10 AIEKTPOHHBIM CIIOSIM); OOBSICHATH OOLINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
AJIEMEHTOB M UX COE€AMHEHUH B IIPEesiaxX MAJIbIX IIEPUOJIOB U IJIaBHBIX MOATPYII C YUETOM CTPOECHHUS UX aTO-
MOB;

6) xraccuguyupoeams XUMHYECKUE DIICMEHTHI; HEOPraHMYECKUE BEIIECTBA; XUMHYCCKUE PEaAKIUH
(M0 ymMCIly ¥ COCTaBY y4acTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3P (EKTY, 0 U3MEHEHHUIO CTENeHeN
OKHCJICHUS XMMHUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosams (OTHCHIBATh) OOIIHE U CHEIU(PHUUCCKHE XHUMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOXHBIX BELIECTB, [MOATBEPK/1ast ONMCAHNE PUMEPAMU MOJIEKYIISIPHBIX U HIOHHBIX YPaBHEHUI COOTBETCTBY-
IOIINX XUMHYECKUX PEaKIIN;

8) cocmaensime ypaBHEHHS NEKTPOJUTUICCKON JUCCOIUALNK KHCIIOT, IETOYeH U COJIeH; TOJTHBIE 1
COKpaIlEHHbIE YPAaBHEHHUS peaklUii HOHHOTO 0OMEHa; YpaBHEHMsI PEaKIHi, MOATBEPKAAIONINX CYIIECTBOBA-
HUE TEeHETUYECKOU CBS3H MEXK/y BEIIECTBAMH Pa3INYHbIX KJIACCOB;

9) packpwisams cywHocms OKHCINTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUIT TIOCPEICTBOM COCTABJICHUS
AIIEKTPOHHOTO OajlaHCca 3TUX peaKluil;

10) npoenosuposams CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX CTPOCHHS; BO3MOXKHOCTH TPOTEKAHUS
XMUMHYECKUX MPEBPAIICHHUI B Pa3IMUHBIX YCIOBHSIX;

11) gbruucnsims OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAcChl BEIIECTB; MACCOBYIO JIOJIO XH-
MUYECKOTO 3JIEMEHTa 10 POpMYyiie COeAUHEHHUS; MAaCCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE; MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON peaKIuy;

12) crnedosams TipaBHiIaM IOJIb30BAHUS XUMHUECKOM MOCYI0N U J1a00paToOpHBIM 000pyJOBaHHEM, a
TaKKe MpaBujaM OOpalleHHs ¢ BEUECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMU T10 BHIIOJIHEHHIO J1abopaTop-
HBIX XUMHYECKUX OIBITOB MO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AaMMHUAKa U YIIIEKHCIIOTO
rasa);

13) nposooums peaxiuu, NOATBEPIKAAOIINE KAYSCTBCHHBIN COCTAB Pa3IMYHBIX BEIIECTB: PACIO3Ha-
BaTh OMNBITHBIM MYTEM XJIOpUI-, OPOMUA-, HOOUA-, KapOoHatT-, Gocdar-, cunmkar-, cynbdar-, TUIPOKCU]I-
MOHBI, KATHOHBI aMMOHHUSI 1 HOHBI M3YY€HHBIX METAJUIOB, IPUCYTCTBYIOUINE B BOJHBIX PACTBOPAaX HEOPraHu-
YEeCKHUX BEIECTB;

14) npumensimo OCHOBHBIE OTIEPAIIUU MBICIUTEILHOMN IESITEIbHOCTH — aHAJIN3 U CHHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMATH3AIINIO, BBISIBIICHUE MPUUMHHO-CIIEACTBEHHBIX CBA3CH — /I M3y4eHUs] CBOWCTB Be-
IIECTB U XMMHUYECKHUX PEaKINil; eCTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHMS — HaOII0ACHNUEe, U3MEPEHUE, MO-
JeMpOBaHKe, SKCIIEPUMEHT (peabHbI U MBICICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

n/n

HaunmenoBanue
pa3jaesioB u
TeM MPOrpaMMbl

KoaunuecTBo 4acoB

BCEro

KOH-
TPOJIb-
Hbl€ pa-

00ThI

npak-
THYe-
cKHe
pa-
00ThI

Hara usy-
YeHust

Buabl 1eaTeIbHOCTH

Buapbl,
(popmbI
KOH-
TPOJISA

JnexkTponHble (¢ poBbIe) 00pa3o-
BaTeJIbHbIE pecypchl

Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIUH

1.1.

IloBTOpEHHE W
yriyo0jeHue 3Ha-
HUA  OCHOBHBIX
pa3nenoB Kypca 8
KJjiacea

5 0 0

05.09.2023
19.09.2023

XapakTepu3oBaTb XUMUYECKHUE DIJIEMEHTHI
TMECPBBIX TpéX TNECPUOJ0B, KAJIMA U KAJIbIUA 110 UX
nonoxxeHuto B llepuonnueckoit cucreme /[1. U.
Menpeneena;

KnaccuduimpoBats 1 Ha3bBaTh HEOPTaHU-
YECKHUE BEIIECTBA U3YUEHHBIX KIIACCOB;

OmnucelBaTh OOIIME XMMHYECKHE CBOMCTBA
BEILECTB PAa3IUYHBIX KJIaCCOB, MOATBEPKAAThH
CBOIiCTBa NpHUMEpaMH MOJEKYISPHBIX ypaBHe-
HUI XUMHUYECKUX PEAKLUH;

OmnpenensaTs BUA XUMUYECKOH CBS3M U THII
KPUCTAJUIMYECKON PEIETKH BEILIECTBA;

IIporro3upoBaTh CBOICTBA BEILECTB B 3aBU-
CHMOCTH OT UX CTPOEHHSI;

BoicTpanBath pa3BEpHYThIE NUCbMEHHBIE U
YCTHBIE OTBETHI C ONMOPOi Ha MH(popManuio u3
yuyeOHMKa W CIPaBOYHBIX MaTepHaloB, TIpa-
MOTHO HMCIOJIb30BaTh U3yYEHHBIN NOHATUWHBIN
anmapar Kypca XHUMHH;

Hcnonp30BaTh NpH BBINOJIHEHUH YIEOHBIX
3aJaHUI U B IPOLIECCE UCCIIEN0BATENBCKOM Jes-
TEPHOCTH HAYYHO-TIOMYJISIPHYIO  JTUTEPATypy
XMMHYECKOTO COACpKaHMs, CIPaBOYHBIE MaTe-
puansl, pecypcsl UHTEepHETA

VYcerHbIN
orpoc

I'ocynapcTBeHHas

obOpazoBarepHas

mnatdopma «Poccuiickas 37eKTpoH-

Has IIKOoJIa»

(https://resh.edu.ru/subject/29/9/)

1.2.

OcHoOBHBIE 3aK0-
HOMEPHOCTH XH-
MHYECKHX peak-
1107071

20.09.2023
04.10.2023

PackpbIBaTh CMBICI M3y4aeMbIX HOHATUH U
NPUMEHATh JTH MOHATUS IPH ONUCAHUU
CBOICTB BEILIECTB U MX MPEBPALICHUIL;

KnaccuummpoBats XuMHUUECKHE PEAKIMH IO
pa3IUYHBIM IpU3HAKaM;

YcrHbBIIT
orpoc

I'ocynapcrBennas

oOpazoBarenbpHast

miatdopma «Poccuiickast JIeKTpoH-

Has IIKoJa»

(https://resh.edu.ru/subject/29/9/)



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

YcTaHaBIMBATh 3aBUCHMOCTH CKOPOCTH XU-
MHYECKOH PeaKIuy OT pa3InYHBIX (DAKTOPOB;

IIporHo3upoBaTh BO3MOXKHOCTH MPOTEKAHUS
XUMHYECKHX MPEBPAIICHUH B pa3TUYHBIX YCIO-
BHSIX;

OrnpenensiTb OKUCIUTENb U BOCCTAHOBUTEID B
OBP;

CocCTaBNSATh 3JIEKTPOHHBIN OallaHC peaKini;

[Ipou3BOMUTH BBHIYHCICHUS TI0 XUMHUYECKUM
YPaBHCHHUSM;

BeicTpanBaTh pa3BEpHYTHIC MUCHMEHHBIC U
YCTHBIC OTBETHI C OMOPO¥ Ha MHGOPMAIIHIO W3
yueOHHMKa ¥ CIPaBOYHBIX MaTEpUANIOB, Ipa-
MOTHO HCIIOJIb30BATh W3YYEHHBIN MOHATHHHBIN
anmnapar Kypca XHUMUH;

Hcrionb30Bath MpH BHINOIHEHWH Y4€OHBIX 3a-
JIaHUM ¥ B TIPOLIECCE MCCIIEN0BATENLCKOM Jesi-
TEJIbHOCTH HAyYHO-TIONMYJISIPHYIO JIUTEpaTypy
XUMUYECKOT'0 COMEep KaHMs, CIIPaBOYHbIC MaTe-
puainsl, pecypcsl HTEpHETA

1.3.

DJIeKTPOJIMTHYe-
cKasl JIUCCOIHA-
. Xumnue-
CKHe peaKIuu B
pacTBopax

11

10.10.2023
21.11.2023

PackppiBaTh CMBICI H3ydaeMbIX IIOHATUH, a
TaK)X€ CMBIC]I TEOPHHU IIEKTPOIUTHUECKON Anc-
COLMAINY;

OOBACHATP TNPHUYMHBI  3JIEKTPOIPOBOTHOCTH
BOJHBIX PaCTBOPOB;

CocTaBnsTh ypaBHEHHs IUCCOLMAIMU KUCIOT,
LIEeNIOUEd U COJIEH, IOJHBIE U COKpallEHHbIE

VOHHBIE YPaBHEHUSI XUMHYIECKUX peaKkuii HoH-
HOr'o OOM€eHa;

[TmaHupoOBaTh M OCYILIECTBIATH HA TPAKTHKE XH-
MHUYECKHE 3KCIEPUMEHTHI, POBOANTH HaOIIO-
JIEHUsI, IeTaTh BBIBOJBI [0 PE3yIbTaTaM JKCIIe-
PUMEHTa;

CrnenoBats npaBmiiam Oe30macHol paboTHI B J1a-
GopaTopuM IPH MCIONB30BAaHUN XMMHYECKOH

TTOCYBI ¥ 000PYIOBAHHUS;

[Tpon3BOIUTH BBIYMCICHUSI IO XHMHYECKHM

YpaBHEHHSIM;

BricTpanBath pa3BEpHYTHIE MMCbMEHHBIE U YCT-
HBIE OTBETHl C OMNOPOH Ha WH(OpPMANIHWIO U3

y4eOHMKa M CIPaBOYHBIX MaTepHajoB, Tpa-

MOTHO HCIIOJIb30BaTh NU3YYE€HHBIN MOHATUHHBII
anmapar Kypca XUMHH;

VYTl
ompoc;
IIpakTuue-
ckag  pa-
0or1a;
Kontpos-
Hasi paboTa

l'ocynapctBenHass  oOpaszoBareibHas
mnatdopma «Poccuiickas 3JeKTpOH-
Hasl IIKOJIa»
(https://resh.edu.ru/subject/29/9/)



https://resh.edu.ru/subject/29/9/

Hcnonp30BaTh NpyW BHINOTHEHUH YYEOHBIX 3a-
JAaHUH U B IPOLIECCE HCCIEN0BATENbCKON Aes-
TEJIBHOCTU HAay4YHO-NIONMYJISIPHYIO JIMTEPaTypy
XUMHMUYECKOTO COAEPIKAHUs, CIIPaBOYHbIE MaTe-
puainsl, pecypcbl IHTepHeTa

Uroro no pazgeny

21

Pasznen 2. Hemera/iibl 4 UX COTUHEHUS

2.1.

Oo0mas xapakre-
PUCTHKA XHMH-
YeCKMX JJIeMeH-
TOB VIIA-
rpynnsl.  I'ago-
TeHbI

5

0

22.11.2023
06.12.2023

OOBsICHATH 00IIMEe 3aKOHOMEPHOCTH B M3MEHe-
HUM CBOICTB HEMETAJIJIOB M MX COEAWHEHUH B
npeAenax MalblX NEepHOAOB M TJIABHBIX MOJ-
rpynn Ilepponuueckoil cHCTEMBI XMMHUYECKUX
SJIEMEHTOB C Y4ETOM CTPOCHHS HX aTOMOB;
Xapakrepr3oBaTh (DU3UUECKUE U XUMHYECKUE
CBOMCTBA MPOCTHIX BEILIECTB rAJIOTCHOB (Ha MpH-
Mepe XJIOpa) U CIIOXKHBIX BEIECTB (XJI0POBOJ0-
poza, XJIopuUAa HaTpUsl), CIIOCOOBI UX IONyde-
HU, IPUMEHEHHE M 3Ha4deHHE B MPUPOIC U
JKHI3HU YEIIOBEKa;

OmnpenensTh TaloreHuA-UOHbI B PACTBOPE;
ITnaHupOBaTh U OCYIIECTBIATh Ha MPAKTHUKE XU~
MHUECKHE JKCIIEPUMEHTHI, NIPOBOAUTH HaOIIIO-
JICHUs], Ie7aTh BBIBOJBI [0 PE3yabTaTaM 3KCIIe-
PUMEHTA;

CrnenoBats npaBmiaM 6e30macHoi paboTh B J1a-
GopaTopuM NIPHU HUCIONb30BAaHUU XUMHUYECKOU
MOCYIBI M 000PYIOBAHUS;

BeicTpanBath pa3BEpHYTHIE IMCbMEHHBIE U YCT-
HBIE OTBETHl C OMNOPOW Ha HH(OPMALHUIO U3
yueOHHMKa M CIPaBOYHBIX MaTEepHaIoB, Ipa-
MOTHO HCIIOJIb30BATh W3YYE€HHBIN MOHATUHHBII
amnmapar Kypca XUMHH;

Hcnionp30BaTh NP BBIOIHEHWH yYEOHBIX 3a-
JIaHUI ¥ B TPOLIECCE UCCIENOBATEIBCKON JIesi-
TENBHOCTH HAYYHO-TIOMYISPHYIO JIUTEPaTypy
XMMHYECKOTO COIEpKaHMs, CIIPAaBOYHbBIE MaTe-
puansl, pecypcel UHTEpHETA

VY cTHBIA
OIpoCc;

IIpaxTryue-

cKast
oora

pa-

I'ocynapcTBeHHas

obOpazoBarenbHast

matdopma «Poccuiickas deKTpOH-

Has IIKoJIa»

(https://resh.edu.ru/subject/29/9/)

2.2.

OO0mas xapakre-
PHCTHKA XHMHU-
YeCKHX JJIeMeH-

TOB VIA-

12.12.2023
27.12.2023

OOBSCHATH 00IIIE 3aKOHOMEPHOCTH B M3MEHE-
HUU CBOWCTB IeMEeHTOB VIA-rpymnmsl U UX cO-
€IMHEHHI C YIETOM CTPOCHUS UX aTOMOB;

Y crHBIIT
orpoc

I'ocynapcrBennas

oOpa3oBaTenbHas

miatpopma «Poccuiickas 31€KTpOH-

Has IIKoJa»

(https://resh.edu.ru/subject/29/9/)
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rpynnsl. Cepa u
eé coeUHEHUs

XapakTepu3oBaTh (puU3MUECKUE U XUMHUYECKHUE
CBOMCTBA MPOCTOrO BEILECTBA CEPHI U €€ COeNH-
HEeHUH (cepoBOIOPO/A, OKCHIIOB CEphl, CEPHOM
KHCIIOTHI, CYJIb(aToB), CHOCOOBI NX HOIyYEeHNS,
NPUMEHEHNE U 3HA4Y€HHE B IPUPOJE U KHU3HU
YeNoBeKa;

OmnpenensaTe Hamuuue Ccynb(aT-HOHOB B pac-
TBOPE;

OOBSICHATH CYIIHOCTh JKOJOTHYECKHX IPO-
OneM, CBSI3aHHBIX C NIepepabOTKON COeTMHEHHH
Cephl;

IInaHupoBaTh ¥ OCYIIECTBIATH Ha IPAKTUKE XH-
MHUUYECKHE KCHEPUMEHTHI, TPOBOJUTH HAOIIIO-
JIeHUs, JIeNIaTh BBIBOABI IO pe3yiibTaTaM JKCIIe-
PUMEHTAa;

CrnenoBath mpaBuiiaM 0e30MacHOM paboTHI B J1a-
OopaTopuH MpU HCMOIB30BAHUN XUMHUYECKON
MOCY/IbI ¥ 000PYIOBaHMS;

HpOI/I?,BOJlI/ITI) BBIYUCIICHUA II10 XHUMHUYECCKUM
YpaBHEHHUSIM;

Hcnonp30BaTh MpU BBIIOJIHEHUH Y4eOHBIX 3a-
JIaHUH TEKCThbl y4eOHUKa, CIPaBOYHbIC MaTepu-
anel (Ilepuogndeckyro CHCTEMY XUMHYECKHX
anemeHToB Jl. . MenaeneeBa, Tabnuily pacTBo-
PUMOCTH KHMCIJIOT, OCHOBAaHUM U COJIEW B BOJE,
JJIEKTPOXUMUYECKUN Psll HANPSKEHUH MeTall-
JIOB);

Vcronb30BaTh NpH BBHINONIHEHUH Y4EOHBIX 3a-
JJaHUH U B IIPOLECCE MCCIEN0BATEIbCKON Aes-
TENPHOCTH HAay4YHO-IIOMYJISIPHYIO JIUTEpaTypy
XMMHYECKOTO COJEpKaHMs, CIPaBOYHBIE MaTe-
puansl, pecypcesl HTEpHETA

2.3.

O0mas xapakre-
PMCTHKA XHMH-
YEeCKHX JJIeMEeH-
TOB VA-rpynmsl.
A3ort, ¢ochop un
HX COeMHEHHS

09.01.2024
31.01.2024

OOBSCHATH 00IIIHe 3aKOHOMEPHOCTH B U3-
MEHEHHUH CBOWCTB AIIEMEHTOB VA-TPYIIBI U UX
COEJIMHEHUI ¢ YUETOM CTPOEHUS UX ATOMOB;

XapakTepu30BaTh (HPHU3HUECKUE U XUMHIC-
CKHE CBOWCTBA MPOCTHIX BEIIECTB a30Ta u (hoc-
(opa 1 ux coequHEHUH (aMMmaKa, coleit aMMo-
HUSI, @30THOM KHCIIOTBI, HUTPATOB, OKcuza (oc-
¢dopa(V) u dochopHoit kucnorsl, ¢ocharos),
CIOCOOBI MX TIONMyYEHUs, TPUMEHEHNE U 3HayYe-
HUE B IPHPOZE ¥ KHU3HU UEIIOBEKa,;

OmnpenensTb MOHBI aMMOHUS U Gocdat-
HOHBI B PacTBOPE;

Y crHBIIT
0I1pOC;
[IpakTuue-
cKas pa-
oora

FOCYI[apCTBeHHa}I o6p330BaTeJlea;1
miatdopma «Poccuiickas 3JeKTpoH-
Hasd IIKOJIa»
(https://resh.edu.ru/subject/29/9/)
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OOBSICHATE  CYHIHOCTh  AKOJIOTHYECKHX
po0JieM, CBSI3aHHBIX C HAXOXJICHUEM COEJIIHe-
HUi a3o0Ta 1 Gocdopa B OKpyKaromiei cpene;

IInaHupoBaTh W OCYIIECTBIISITh Ha IMpaK-
THKE XUMHYECKUE SKCIIEPUMEHTHI, MPOBOAUTH
HaOJI0JIeH N, eNaTh BBIBOJBI MO PE3yJIbTaTaM
SKCIEPUMEHTA;

CrnenoBaTh npaBmnaM 0e30MacHON paboThI
B J1a0OpaTOpUH IIPU HCIIOJIB30BAHUU XHMHYE-
CKOM TIOCY/IbI U 000PYIOBAHHUS;

[Tpon3BOIUTE BBIYUCIEHUS MO XUMHYE-
CKHUM YpaBHEHUSIM;

Vcrionb30BaTh P BBHITIOTHEHUH YICOHBIX
3a/laHuil TEKCTHl yueOHHKa, CIpaBOYHBIE Mate-
pHuainsl (IEPUOTUUECKYIO CUCTEMY XMMHYECKUX
anemenToB /J{. Y. Menneneesa, Tabnuity pacTBo-
PUMOCTH KHMCIJIOT, OCHOBAaHUM U COJIEW B BOJE,
JJIEKTPOXUMUYECKUN PsIll HAIPSKEHUN MeTal-
JIOB);

Vcionp30BaTh IpH BBHITIONHEHUH YIEOHBIX
3aJaHUH U B IIPOLIECCE UCCIIEN0BATEIBCKOM Jesi-
TEJIbHOCTH HAyYHO-TIONMYJSIPHYIO JIUTEPaTypy
XUMHYECKOTO COAEPIKaHUs, CIPaBOYHBIE MaTe-
puainsl, pecypcsl HTEpHETA

2.4.

Oo0mas xapakre-
pPUCTHKA XMMH-
YeCKHUX JJIeMEeH-
TOB IVA-
rpynmsbi.
Yraepoa n kpem-
HUHA U UX COeaM-
HEHU

12

06.02.2024
14.03.2024

OOBACHATH 00IIMEe 3aKOHOMEPHOCTH B H3-
MEHEHHUH CBOWCTB 3JIeMEeHTOB [V A-Tpymmsl 1 ux
COCIMHEHU ¢ YUETOM CTPOEHUS UX aTOMOB;

XapakTepu3oBaTh (pU3MUECKHE W XUMHUYE-
CKHME CBOICTBa IPOCTBIX BEIECTB YIIepoAa U
KPEMHUSI U X COSTMHEHHH (OKCHIOB YIIIeposa,
YTOIBHON KUCIIOTHI, KapOOHATOB, OKCHIA KPEM-
HUSI, KDEMHHUEBOH KHCIOTHI, CHJIMKATOB), CIO-
cOOBI X MOTY4EHHUS, IPUMEHEHNE U 3HAUCHHE B
MIPUPOJE U )KU3HH YEIIOBEKA,;

OnpenensiTh KapOOHAT- W CHIITUKAT-HOHBI B
pactBope;

OOBSCHITH CYITHOCTH KOJOTMYECKHX TPO-
61eM, CBSA3aHHBIX C HAXOKJCHHEM YIIIEKHCIIOTO
ra3a B OKpYXarollen cpese;

WnmroctpupoBaTh B3aUMOCBA3b HEOPTaHU-
YEeCKUX COEAMHEHHH yriieposia 1 OpraHmIecKuX
BEIIIECTB;

[TmaHupoOBaTh M OCYLIECTBIATH HA TPAKTHKE
XMMHUYECKHE HKCIIEPUMEHTHI, POBOIHTH

YcrHbli
OIpoc;
[IpakTuue-
CKas  pa-
0or1a;
KonTposns-
Has pabora

l'ocynapctBennas oOpa3oBaTenbHas
wiardopma «Poccuiickas 31eKTpoH-

Hasi IIKOJIa»
(https://resh.edu.ru/subject/29/9/)
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HaOJIONIEHNs], JIeaTh BHIBOABI IO PE3YJIbTaTaM
JKCIIEPUMEHTA;

CrenoBatp mpaBmiaM 0e30mMacHOi paboThI
B J1abopaTtopuy MpH HCIOJIB30BAHUM XHMUYeE-
CKO#t IOCY/IbI ¥ 000PYIOBAHNS,

Hcnonp30BaTh NMpU BBHINOTHEHUN Y4eOHBIX
3aJlaHuil TEKCTHl yueOHHKa, CIIPpaBOYHBIE Mate-
puansl ([lepronuueckyro cucTeMy XUMHUYECKHUX
anemenToB J{. . Menneneesa, Tabiuiy pacTBo-
PUMOCTH KHCJIOT, OCHOBAaHUH U coJeil B BOJE,
INEKTPOXUMHUUYECKUN PsJi HANpsDKEHUH MeTal-
JIOB);

Hcronb3oBaTh NP BBIIOJHEHWH Y4eOHBIX
3aJlaHui U B MPOIIECCE MCCIE0BATENBCKOM 1es-
TCJIBHOCTU HAYYHO-TIOIIYJIAPHYIO JIUTEPATYPY
XMMHYECKOTO COJIepKaHUsl, CIPaBOYHbIE Mate-
puainsl, pecypcsl HTEpHETa

Hroro mo pasnery 31

Pasznea 3. MeTaliibl M UX COeIMHEHUS

3.1. | O0mme cBoiicTBa 4 0
METAJLIOB

20.03.2024
04.04.2024

PackppiBaTh CMBICII M3y4aeMbIX IOHATHI U
NPUMEHSTh 3TH TOHATHA MpPU  ONHCAHHH
CBOICTB BEILECTB U UX MPEBPALLEHUI];

OOBACHATH O0IIME 3aKOHOMEPHOCTH B H3-
MEHEHHH CBOWCTB 3JEMEHTOB-METAJIOB U HX
COCIMHEHU ¢ YUETOM CTPOEHUS UX aTOMOB;

XapakTepu30BaTh CTPOEHHE METAIIOB, 00-
e (Gpu3NYecKre U XMMUYECKHe CBOMCTBA Me-
TaJIIOB;

XapakTepr3oBaTh 00IIHe CIIOCOOHI IMoTy4e-
HUSI METaJIJIOB;

CrnenoBath mpaBmiiaM 0e30mMacHOi paboTHI
B 71a00paTopuy MPH HCIOJIB30BAHUM XHMHUYeE-
CKOI TIOCYJIBI 1 000 YIOBAHHUS;

[Tpon3BOIUTH BEIYMCICHNUS 110 XUMHIECKUM
YpaBHEHHSIM;

Hcnonp30BaTh MpU BBITOTHEHUN Y9EOHBIX
3aJlaHNi TEKCTHl yueOHHKa, CIpaBOYHBIE MaTe-
puans! (Ilepronuyueckyro cucTeMY XUMHUYECKHX
anemeHToB J[. . MereneeBa, TabIuIly pacTBoO-
PUMOCTH KHCIIOT, OCHOBAaHHH W cCOlieii B BOZE,

VY cTHBIN
orpoc

l'ocynapctBenHass oOpa3zoBaTesbHas
wiardopma «Poccuiickas 31eKTpoH-

Hasi IIKOJIa»
(https://resh.edu.ru/subject/29/9/)
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INEKTPOXUMHUUESCKUN psiji HANpsDKEHUH MeTal-
JIOB);

Hcnonp30BaTh MpU BEHITIOTHEHUH YIEOHBIX
3aJjaHUi U B [IPOLIECCE UCCIIEI0BATENbCKOM Hes-
TENPHOCTH HAaYYHO-TIOMYJISIPHYIO JTUTEPATYpy
XMMHYECKOTO COJEpKaHMsl, CIIPaBOYHbIE MaTe-
puainsl, pecypesl HTEpHETa

3.2. | Baxkueiimue Mme- 9 0
TAJMJIbl U UX CO-
eMHEeHUA

10.04.2024
16.05.2024

OOBSICHATH 00LIME 3aKOHOMEPHOCTH B H3-
MEHEHUH CBOWCTB JIEMEHTOB-METAJIIOB B IPyI-
nax ¥ UX COEAUHEHUI C y4€TOM CTPOEHHUS UX
aTOMOB; XapakTepu3oBaTh (PU3NYECKHE U XU-
MUYECKHE CBOWCTBA MPOCTHIX BEIIECTB METal-
JIOB U UX COEMHEHHI (OKCHIOB, TUIPOKCHIOB,
cosieif), ciocoObl UX MOMy4eHHs, IPUMEHEHHE U
3HAYCHHUC B IPUPOJAEC U )KU3HU YCITIOBEKA,

PacriosHaBaTh C MOMOIIIBIO KAa4eCTBEHHBIX
peakiuii HOHbl METaJUIOB (MarHus, aJlOMUHMUS,
IIMHKA, XKele3a, MeH);

HJ’[aHI/IpOBaTL 1 OCYHICCTBJISITH HA IIPAKTUKE
XMMUYECKHE  3KCIIEPUMEHTBI,  NPOBOAUTH
HaOJI0IeHNs, eNaTh BBIBOABI MO PE3yabTaTaM
JKCIEPHUMEHTA;

CrnenoBatb mpaBuiam 0e30MacHoi paboThI
B JabOpaTOpUM IIPU HUCIOIb30BAHUU XHUMHUE-
CKOI TIOCY/IBI 1 000pYIOBAHHUS;

IIpou3BOIUTH BEIYUCICHHUS 110 XUMHIECKUM
YpaBHEHHUSIM;

BericTpanBath pa3BEpHyThlE NUCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOH HAa MH(POPMALMIO U3
yuyeOHMKa W CIPAaBOYHBIX MaTepHaloB, Ipa-
MOTHO HMCIOJNb30BaTh U3y4YEHHBIH NOHATUWHBIN
anmapar Kypca XHUMHH;

Hcnonp30BaTh MpU BBIOIHEHUH YIE€OHBIX
3aJaHUI U B IIPOLIECCE UCCIIEN0BATENBCKOM JIesi-
TENTBHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
XMMHYECKOTO COACp)KaHHA, CIPaBOYHbIE MaTe-
puansl, pecypcsl UHTEepHETA

YcrHblii
orpoc;
IIpaxTryue-
ckas  pa-
0orta;
Kontpons-
Has pabora

['ocynapctBeHHas  0oOpa3oBaTesbHAs
mnatdopma «Poccuiickas 37eKTpoH-
Has IIKOoJIa»

(https://resh.edu.ru/subject/29/9/)

Hroro no pasneny: 13

Pazgen 4. Xumus u okpyxkawumas cpeaa
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4.1.| BemectBa m Ma-
TepHAJIbI B
JKM3HHU YeJI0BeKa

22.05.2024
29.05.2024

XapakTepu3oBaTh poib XMMHU B pa3ind-
HBIX c(epax JeATEIbHOCTH JOfEH, OCHOBHbIE
BCIlECTBA W MAaTepUajbl, IPUMCHIEMBIE B
JKU3HU COBPEMEHHOTO Y€EIIOBEKA;

OOBACHATH YCIIOBUS 0€30IIaCHOIO UCIIOJNb-
30BaHUs BEIIECTB M XMUMMYECKHX peakuuil B
ObITY;

AHanu3upoBaTh U KPUTHYECKH OIIEHUBATh
MH(QOPMALIMIO O BIUSIHUM TPOMBIILICHHOCTH,
CEIBbCKOro X034HCTBa, TPAaHCIOPTA U Ap. Ha CO-
CTOSIHUE OKpYXKaIOIIel Cpelbl;

‘YMeTh oKa3bIBaTh MEPBYIO MOMOIIb IPU XU-
MHUYECKUX 0XKOraX U OTPaBIECHUSIX;

[IpyHNMaTh y4acTHe B OOCYXIECHHH MpO-
O5eM XMMHUYECKOM M HKOJIOTMYecKOM Hampas-
JIEHHOCTH, BBICKa3bIBaTh COOCTBEHHYIO IO3U-
IMIO 10 TpobieMe U Ipeaiarath BO3MOXHBIE
IyTH €€ PELICHUs

VYcrHBIIT
orpoc

[locynapcTBeHHast  oOpa3oBaTesbHAs
mwiardopma «Poccuiickast IMeKTpoH-
Hasl IIKOJIa

(https://resh.edu.ru/subject/29/9/)

Hroro mo pazpeny: 3
PezepBHoe Bpemst 0
OBILIEE KOJIMYE-| 68

CTBO YACOB 11O
ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

Koan4decTBo 4acoB

OKHCJIUTENbHO-BOCCTAHOBUTEIIFHON ~ peak-
1I1N)

Ne KOH- ) Hara Bumi,
Tema ypoka _ | HpaKTH1e $hopmbl
n/n Beero | TPOIP CKHe pa- U3y4YeHus
HBIE KOHTPOJIA
00ThI
padoTsI
Wucrpyktaxxk mo Th B kaOuHere Xu- 1 0 0 05.09.2023 | Ycrunii
mun. lloBTOpenue u yriryOiieHne 3HaHWUN onpoc
1 | OCHOBHBIX pas/IeNoB Kypca 8 kiacca. Knac-
" | cudukanms ¥ HOMEHKIIATypa HeopraHu4e-
CKUX BemIecTB (MEXIyHapOIHAS W TPUBHU-
anbHast)
ITepuognueckuit 3akoH. Ilepmoanueckas 1 0 0 06.09.2023 | Ycrubii
2. | cucrema xummyeckux sjementos JI. . orpoc
Menpeneesa. CTpoeHHE aTOMOB
3aKOHOMEPHOCTH B HM3MEHCHHH CBOWCTB 1 0 0 12.09.2023 | Yerusni
XUMUYECKUX IJIEMEHTOB IEPBBIX TPEX Iie- onpoc
3. | puomoB, Kanus, KaublKsa U UX COSAMHEHUI
B COOTBETCTBUHU C MOJIOKEHUEM B ITEPUOIU-
YECKOW CHUCTEME U CTPOCHUEM aTOMOB
XuMHUUecKue CBOWCTBA BEILECTB, OTHOCS- 1 0 0 13.09.2023 | Ycrubri
4. | muxcs K pa3IM4HbIM KJIACCaM HeopraHuye- onpoc
CKHX COCIUHEHUH, UX TEHETUYECKAs CBSI3b
CtpocHHE BeIIeCTBa: BHUABI XHUMHYECKOH 1 0 0 19.09.2023 | Ycrusrit
5. | CBASH. THIBI KPUCTANIMYECKUX PEIIETOK, onpoc
" | 3aBUCHMOCTD CBOWCTB BEIIECTBA OT THIA
KPUCTAUIMYECKON PEIETKH
Knaccudukamms XuMU9ecknx peaknui 1mo 1 0 0 20.09.2023 | Ycrublid
pasTMYHBIM TpHU3HAKaM (IO YHCIYy W CO- oIpoc
CTaBY YYacTBYIOLIMX B PEAKUUHU BEILECTB,
6. |TO TemnoBomy s dexry, O M3MEHEHHIO
CTENEHEW OKUCIEHUS XUMUYECKHX AJIEMEH-
TOB, 110 OOPATUMOCTH, TI0 YYACTHIO KaTaJIH-
3aTopa). DK30- U DHIOTCPMUUECKHE peak-
LIUH, TEPMOXUMHUYECKHE YPABHEHUS
[TonsiTue 0 CKOPOCTH XUMHUYECKOH peak- 1 0 0 26.09.2023 | Ycrnbiid
7 uuu. [ToHsiTHE O TOMOT€HHBIX U F€TepOreH- OIpoc
" | HBIX peakuusax. PakToOphl, BIUAIOIIAE Ha
CKOPOCTh XMMHUYECKON peaKuuu
[lonstre 06 0OpaTHUMBIX W HEOOPATUMBIX 1 0 0 27.09.2023 | Ycrusiit
8. | xumuueckux peakuusx. [IoHATHE O XHUMHU- OIpoc
YECKOM PaBHOBECHU
9. @DakTophbl, BAUSIOIUE HA CMEIIEHUE XUMU- 1 0 0 03.10.2023 | Ycrabrit
YECKOIr'0 paBHOBECHUS OIpoc
MexaHu3M OKMCJIMTEIILHO-BOCCTAHOBU - 1 0 0 04.10.2023 | Ycrasnt
10. TENBHBIX peakuui (IJIEKTPOHHBIH OanaHc ompoc




Teopust DIEKTPOIUTHYECKON IUCCOIHA- 10.10.2023 | Ycrubiid
UHUU. DICKTPOIUTHI U HEANIEKTponuThl. Ka- ornpoc
11. | TvioHbI, aHHOHBI. MEXaHU3M AUCCOIMALINN
BEIICCTB C Pa3jIMYHBIMUA BHJIAMU XUMHYE-
CKOU CBS3HU
12 Cremnenb qucconnanuy. CUIbHBIE U ClIa- 11.10.2023 | Ycrubii
" | Oble ANEKTPOIHUTHI ompoc
Peakuuu HMOHHOrO OOMEHa, YCJIOBHS HX 17.10.2023 | Ycrubii
nporekanus. IoHHbIE ypaBHEHUS pEeaKLUil. ompoc
Jlabopamopnuwtit oneim Nel. Peaxyuu uon-
13, | "oeo 00MeHa 8 pacmeopax 3MeKmpoIUmos.
" | cyrvgpama meou (1) u wénouu, kapbonama
Hampusi U CONAHOU KUCIIOMbL, PeaKyus
Heumpanuzayuu mexcoy 2uOpoKcuooM Ka-
s u conamou kucromou. Indposas
nabopaTopusi 10 XUMHU(YIEHUIECKAs).
XHUMHYECKHE CBOMCTBA KHUCIOT B CBETE 18.10.2023 | YcrHsiid
14. | npencraBnennii 06 IIEKTPOTUTHIECKOM onpoc
JUCCOLIMAIINN
XHUMHUUYECKHE CBOWCTBA OCHOBAHMI B CBETE 24.10.2023 | Ycrubri
15. | mpeacTaBiaeHuit 00 3IEKTPOIMTHYECKOM onpoc
JUCCOLIMAIINN
XUMHYECKAE CBOWCTBA COJIEH B CBETE 25.10.2023 | Ycrusrii
16. | mpeacraBiaeHuit 00 BIEKTPOIMTUYECKOM onpoc
JUCCOLIMAIIMN
17. ITondarue o ruapoause conei 07.11.2023 | Ycrusrid
orpoc
KauecTBeHHBIE peakIMd Ha KaTUOHBI U 08.11.2023 | Ycrubiit
18.
AHUOHBI orpoc
Ilpakmuuecxkana paboma Nel. Pewenue 14.11.2023 | Ycrusiid
19, | oxcnepumenmanvHbLx 3a0ay no meme OIpoc;
"Dnexmporumuueckasn ouccoyuayus” Hpakruyeckas
pabora
Iloemopenue u 0600wenue no memam 15.11.2023 | Ycrusd
«OcHOoBHbIE 3AKOHOMEPHOCTNU XUMUYECKUX oIpoc
20. | peakyuity, «Dnexmponumuueckas oucco-
yuayus. Xumuyeckue peakyuu 8 pacmeo-
paxy
Konumponsnaa paboma Nel no memam 21.11.2023 | KourponbHas
«OcHo8HbIE 3AKOHOMEPHOCIIU XUMUYECKUX pabora
21. | peaxyuily, «Anexmporumureckas oucco-
yuayus. Xumuyeckue peakyuu 8 pacmeo-
paxy
OOmas xapakrepucTika ramoreHoB. Oco- 22.11.2023 | Ycruoi
OCHHOCTH CTPOEGHHS aTOMOB 3THX JJIEMEH- OIpoc
TOB, XapaKTepHBIE JIJISl HUX CTENEHH OKWC-
9p | JICHHS. Crtpoenne u (u3nYeCKHe CBOMCTBA

MIPOCTHIX BEIIECTB — TaJIOr€HOB. XUMUYe-
CKHE CBOMCTBA Ha IMPUMeEpE XJiopa (B3auMo-
JISCTBHE C METaNIaMU, HEMETaJUIaMH, TI1e-
JI0YaMH).




Jabopamopnwnii oneim Ne2. Pacnosnasa-
Hue xnopuo-uornos Llupposas
nabopaTopusi 10 XUMHUHU(YIEHUIECKas).

Xnoposogopos. CosstHast KACIOTa, XMMH- 28.11.2023 | Ycrueiii
23. YECKUE CBOMCTBA, IOJIIyYEHUE, IPUMEHE- ompoc
Hue. KauecTBeHHas peakuus Ha XJIOPHUI-
HOHBI
DU3HONIOrMYECKOe JEHCTBUE XJIOpA U XJIO- 29.11.2023 | Ycrnsri
24, pogoaopoz[a Ha OpraHu3M uenoBeka. Bax- onpoc
HEWILIKUE XJIOPUIbl U UX HAXOXKJEHUE B IIPU-
pone
Ilpakmuyeckaa paboma Nel. I[lonyuenue 05.12.2023 | Ycrubii
25, COJIAHOU KUCIOMbL, usyueHue eé ceoticme onpoc,
[IpaxTnyeckas
pabora
Pewenue 3a0au na sviuucienus no ypasHe- 06.12.2023 | Ycrusit
26. | HusM Xumuueckux peakyutl, eciu 00uH pea- onpoc
2enm OaH 6 uzbvimie
OOGImas xapakTepucTHKa dJIeMEeHTOB VIA- 12.12.2023 | Ycrnbiid
rpyrnmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB omnpoc
3TUX BJIEMEHTOB, XapaKTEpHbIE JIsI HUX
97 | CTENEHH OKHCIEHNU . Crpoenue u (pusnye-
" | ckue cBoiicTBa MPOCTHIX BEIIECTB — KUCIIO-
pona u cepbl. AJUTOTPOINTHBIE MOAU(DUKAIIN
KHUCJIOpO/ia U Cepbl. XUMUYECKHE CBOMCTBA
cepnl
28. CepoBoiopon, czpoeHI/Ie, (duznueckue u 13.12.2023 | Ycruerit
XMMHUYECKHE CBOUCTBA OIpoc
29 OKcHIIBI cephl KaK MPENCTaBUTENN KHCIIOT- 19.12.2023 | Ycrubrit
" | mp1X okcumoB. CepHHUCTAs KACIOTa onpoc
CepHast KUCIIOTa, PU3WYECKUE U XUMHUIC- 20.12.2023 | Ycruslii
CKHe CcBoOHicTBa (00ITHE KaK MPEICTABUTEISA ompoc
KJIacca KUCIIOT U CITeIu(uIecKre), Ipume-
Henne. Coiay cepHON KUCIIOTHI, KAYeCTBEH-
30, | Had peaxuns Ha Cyib(aT-HoH.
" | Jlabopamopnurii onetm Ne3. Ob6napysice-
HUe CYIbham-uoHos.
Jabopamopnuiii onvitm Ned. Bzaumooet-
cmeue pazbasieHHOl CepHOU KUCIOMbl C
yunxom ludpoBas mabopatopus 1O
XUMUH(yIeHIIECKas).
XHUMHUYECKUE PEaKIUH, JEKAIIUE B OCHOBE 26.12.2023 | Ycraslid
MIPOMBIIIUIEHHOTO CII0c0o0a MOMyYeHHs cep- OIpoc
31. | HOIf KHUCIIOTHI.
Pewenue 3a0au na naxoxcoenue Maccosoil
007U 8bIX00A NPOOYKMA peaKyuil
Haxoxaenue cepsl v €€ cCoeIMHEHU B IpuU- 27.12.2023 | Ycrusrit
pone. XUMHYECKOE 3arpsi3HEHUE OKPYKalo- OIpoc
32. | wieii cpepl COeAMHEHUSIMU Cepbl (KHCIIOT-

HBIE JIOXK]I, 3arpsi3HEHUE BO3/lyXa H BOJIO-
€MOB), CIOCOOBI €r0 NPEeIOTBPAILCHHUS




33.

OOmias xapakTepuCTHKa 3JIEMEHTOB VA-
rpymmbel. OcoOGHHOCTH CTPOEHHsT aTOMOB
3TUX JJIEMEHTOB, XapaKTepHbIE IS HUX
CTEIIEHH OKUCIIEHHs. A30T, pacIpocTpaHe-
HUE B IPUPoJE, PU3NUIECKUE U XUMHUECKUE
csoiictea. Kpyrosopor azora B mpupoe

09.01.2024

VcTHBIA
orpoc

34.

AmMHak, ero GuU3NYecKue U XUMHUYECKUE
CBOMCTBa, IOTyueHHE 1 ipuMeHerne. Comu
AMMOHMHS, HUX (I)I/I3I/I‘ICCKI/IC U XUMHUYCCKUEC
CBOMCTBa, mpuMeHeHue. KauecTBeHHas pe-
aKIIuA Ha MOHbI aMMOHMUS.
Jlabopamopustit onvtm N5, Bszaumooeii-
cmeue  coaell  aMMOHUSL € WENOUBIO
Hudposast nabopatopus 1O  XUMHHU
(yaeHnyeckas).

10.01.2024

VcTHBIA
orpoc

35.

Ilpakmuuecxkaa paboma Ne3. Ilonyuenue
aMMUaKa, uyvenue e2o ceolcms

16.01.2024

VYerHbii
oI1poc;
[IpaxTnyeckas
pabora

36.

A30THast KUCIIOTA, €€ (PU3NIECKUE U XUMH-
YyecKre CBOMCTBa (00IIMe Kak MpecTaBu-
TSl KJacca KUCIOT M CHenu(HUYecKHe).
Hurpatet

17.01.2024

VcTHBIH
ornpoc

37.

Hcnonp3oBaHrue HUTPATOB U COJIEH amMMO-
HUSI B KQUECTBE MUHEPATLHBIX YI0OpEHUN.
XUMHUYECKOe 3arps3HEeHHEe OKpY’KaIomeH
Cpenpl COCNUHEHHSIMH a30Ta (KHCIOTHBIE
JOXK/IW, 3arps3HEHNE BO3/TyXa, IIOYBHI U BO-
TI0EMOB)

23.01.2024

YcerHb
onpoc

38.

®dochop, aWTOTPONMHBIE MOAUPUKAINH
dbochopa, usmyeckne W XUMHYCCKUC
CBOIICTBa

24.01.2024

VY cTHBIN
orpoc

39.

Oxcun dochopa(V) u hochopHas kuciora,
(u3NvecKre U XUMUYCSCKUE CBOWCTBA, T0-
nydenue. KavecTBeHHas peakuus Ha (oc-
(hat-noHBI

30.01.2024

VY cTHBIN
orpoc

40.

Hcronp3oBanune GochaToB B Ka4eCTBE MH-
HEpaJIbHBIX yIOOpeHUH. 3arps3HeHne Mpu-
POIHBIX BOJOEMOB (octhaTamMu.
Jabopamopnutii onvim Ne6. O3znaxomie-
Hue ¢ obpazyamu a30mMHuIX U PochopHbIx
yoobpenuti lludpoBass mabopaTopus 10
XUMUH (YISHHUIECKas).

31.01.2024

VY cTHBIN
orpoc

41.

VYraepon, amioTponHble MOAM(PHUKALNH,
pacnpocTpaHeHue B pupoze, Gpusnueckue
Y XUMHUYeCKue cBoicTBa. Ancopomus. Kpy-
TOBOPOT YIJIepoAa B IIPUPOE

06.02.2024

VcTHBI
orpoc

42.

Oxcunpl yriaepona, ux (QU3MYECKUE U XU-
MHUYECKHE CBOKMCTBA, (husmonornyeckoe
JeCTBHE HA JKUBBIC OPTaHU3MBI, MOJTy4e-
HUE U MpHUMEHEHHe. DKOJIOru4YecKue Mmpo-
OneMbl, CBsS3aHHBIE C OKCHIOM yrJie-
poaa(IV); runoresa rino0aibHOrO MOTEILIe-
HUS KIIMMAaTa; MapHUKOBBIN 3 (et

07.02.2024

VcTHBIN
orpoc




YronbHast KHCIO0Ta U e€ Conu, ux (pusmue- 13.02.2024 | YcrHbrid
CKHE U XMMUYECKHE CBOMCTBA, IIOIyYEHHUE ompoc
u npuMeHnenue. KauecTBeHHast peakiusi Ha
43 KapOOHaT-UOHBI. Vcrionb30BaHue KapOOHa-
" | TOB B OBITY, MEIUITMHE, TTPOMBIIILICHHOCTH,
CEIILCKOM XO3SMCTBE.
Jabopamopnnit onvim MNe7. Kauecmeen-
Has peaxyusi Ha kapobonam-uon Lludposas
nabopaTopus 10 XUMHHU(YIEHUIECKAs).
Ipakmuueckas paboma Ned. [lonyuenue 14.02.2024 | Ycrubii
44, | yerekucnoz2o 2asa. Kauecmeennas peaxyus OIpoc,
Ha KapboHam-uon HpaxTiaeckas
pabora
[lepBoHavanbHbBIC TOHATHS 00 OpraHUve- 20.02.2024 | Ycrubrit
45. | ckHMX BEUIECTBaxX KakK O COSMUHEHHSX YTie- onpoc
poa: 0COOEHHOCTH COCTaBa M CTPOCHHUS
IToHATHE O OGHOIOrMYECKH Ba)KHBIX BEIe- 21.02.2024 | Ycrhsrii
26. CTBax: XKUpax, Oenmkax, yrieBogax. Mare- OIpoc
pUaTbHOE EIMHCTBO OPraHUYECKUX W HEOP-
TaHUYECKUX COSTMHEHHUI
Kpemuuii, ero pusryecKrue 1 XMMUYECKHE 27.02.2024 | Ycruwrii
47 CBOICTBa, MOJIy4YE€HHWE M NPHUMEHEHUE B onpoc
" | anektponnke. CoenHEHWS KpPEMHHS B
TIpUpPOJIE
O6mue mpencTaBieHus 00 OKCHUIE KpeM- 28.02.2024 | Ycruwri
48 vuA(IV) n xpemHueBoit kuciore. Cun- ompoc
" | kaTBI, MX WCMIONB30BaHUE B OBITY, MEIH-
LIMHE, TPOMBIIIUIEHHOCTH
Baxwueiiime cTpouTenbHbIE MaTepUaIbL: 06.03.2024 | Ycrusrid
KepaMHUKa, CTEKJIO, IIEMEHT, OETOH, JKee30- Onpoc
49. | 6eron. ITpobieMbl 6€30MaCHOTO UCTIOIB30-
BaHUA CTPOUTENBbHBIX MAaTEPUAJIOB B MIOBCE-
JTHEBHOU KU3HHU
Ilpakmuueckaa padoma Ne5. Pewenue 07.03.2024 | Ycrusrii
50 IKCNEPUMEHMANbHLIX — 3a0ay Nno meme OIpoc;
" | «Baoicnetiuue Hememaliivl U UX COeOuHe- IIpakriaeckast
HUAY pabora
51 Iloemopenue u 06006wenue no meme «He- 13.03.2024 | YcrHbri
" | Memannvl u ux coeouHeHua» onpoc
52 Konmponwvuaa paboma Ne2 no meme «He- 14.03.2024 | KoutponbHas
" | Memannvl u ux coeouHeHuay pabora
OOGImast XapakTepUCTHKA XUMHUYECKUX 3JIe- 20.03.2024 | Ycrnbiii
MEHTOB — METAJIJIOB HA OCHOBAHUM HX IO- onpoc
JIO’)KEHHUSI B IEPUOANYECKON CUCTEME XUMU-
geckux dnementoB JI. M. MenpgeneeBa u
53. | crpoenuss aromoB. CTpoeHHE METAJIOB.

Merannuueckas CBA3b M MeTajTU4ecKas
KpHCTaJTHUECcKast peniérka.
Jlabopamopuwiii onvetm Ne8. Osznaxomne-
HuUue c 06pa31/;aMu Cnjilaeoe memaiioe




54.

ONEKTPOXUMUYECKUH PsIJT HAIPSKEHUM Me-
TayuioB. Pusnyeckne 1 XUMHUYECKHUE CBOM-
crBa MetayuioB. OOmue crnocoOwl momyye-
HUS METaJUIOB.

Jlabopamopuuwiii onvtm Ne9. 3asucumocmo
CKOpOCMU peakyuy Memaiia ¢ Kuciomou
om  npupoovt  memania  Ludposas
nabopaTopusi 10 XUMHUU(YIeHUIECKas).

21.03.2024

VcTHBIA
orpoc

55.

[loHATHE O KOPPO3UM METANJIOB U OCHOB-
HBIE CTIOCOOBI 3aLUTHI OT KOPPO3HH

03.04.2024

VcTHBIA
orpoc

56.

CruiaBbl (CTaslb, 4YYyryH, AIOPATIOMHUHUIA,
OpoH3a), X MPUMEHEHHEe B OBITY M IMPO-
MBIIIICHHOCTH

04.04.2024

VcTHBIN
orpoc

S7.

[I{énounsie Merabl. [lonoxxenue B nepu-
OJIMYECKON CHUCTeME XHMMHUYECKUX DJIEMEH-
toB JI. 1. MeHnpeneeBa, CTpOEHUE aTOMOB.
Haxoxnenue B npupone. dusnueckue H
XUMHUYECKHE CBOMCTBA (Ha MpUMEpe HATPUS
u kamust). OKCUIBI U TUIPOKCUIBI HATPHUS U
kanus. [IpumMeHeHne menoYHbIX METalIoB
M UX COeTMHEHUN

10.04.2024

VcTHBIH
ornpoc

58.

[I{énouHo3emMenbHBIE METAIbl MarHu u
KaJIBIUHA, CTpoeHue aToMoB. [lomoxkeHne B
HepnozmquKoﬁ CHUCTEME XUMHNYCCKUX JJIC-
mentoB JI. 1. MenneneeBa. HaxoxneHnue B
npupone. Du3mveckne W XUMHUYCCKHE
cBoicTBa. BaxkHeiiue coeluHEHUsT Kallb-
1ust (OKCHT, TUIAPOKCH]I, COJTH)

11.04.2024

Ycerabi
onpoc

59.

Pewenue 3a0au na gviyucnenus no ypasHe-
HUSIM XUMUYECKUX pearkyutl, eciu OOUH U3
peazeHmos 0am 8 uzdvbimKe Uiu CoOOepHCUm
npuMecu; MAaccogoll 00au 8blxo0a Npo-
dykma peaxyuu

17.04.2024

VY cTHBIN
orpoc

60.

’KéctrkocTs BOABI M crocoObl €€ ycTpaHe-
HUs. BBpIUMCIIEHNs 1O YpaBHEHUSIM XHMU-
YECKUX PEaKLHH, €CIIH OIUH U3 pearcHTOB
JlaH B BHJI€ BOIHOT'O PacTBOpA C U3BECTHOU
MaccoBO# nomeit

18.04.2024

VY cTHBIN
orpoc

61.

Ilpakmuueckas paboma Ne6. Kécmxocmo
800bl U MeMOObL €€ YCMpPaHeHUs

24.04.2024

VYerHbii
oIIpoc;
[Ipaktuueckas
pabora

62.

AmomuHuid. [TonoxeHue B nepuoagu4ecKon
cucreMe xumudeckux siementos . WM.
MenzeneeBa, crpoeHre atoma. Haxoxxzae-
Hue B npupone. Pusnveckue u XUMHUeE-
cKkue cBoiicTBa. AM(OTEpHBIE CBOWCTBA OK-
CHJIa ¥ THAPOKCUA.

Jabopamopnwiii oneim Nel0. O3naxomne-
Hue ¢ 06pasyamuy aniOMUHUS U €20 CNIABO8.
Jabopamopnuwiii onvim Nell. Aumghomep-
Hble CBOUCMEa 2UOPOKCUOA  ATIOMUHUSA
Hudposas nabopatopus 1o
XUMHUHU(ydeHHYecKas).

25.04.2024

VcTHBI
orpoc




Keneso. [Tonoxxenune B nepuogudeckon cu- 1 02.05.2024 | Ycrubii

creMe XuMuueckux aneMmenToB . 1. Men- orpoc
63. | neneea, crpoenne aromMa. Haxoxenue B

npupone. Dusznueckne U XUMUYECKHE

CBOMCTBa

Oxcuapl, ruapokcu bl ¥ conu xenesa(ll) u 1 15.05.2024 | YcrHbrit
64 xenesza(lll). onpoc

" | Jlabopamopnuuwtit onvim Nel2. Kauecmaen-

Hble peakyuu Ha uoHwl Jiceneza Lludpopas

nabopaTopusi 10 XUMHHU(YIEHUIECKAs).

Ilpakmuyeckaa paboma Ne7. Pewenue 1 16.05.2024 | Ycrubrii
65. | dKCnepuMeHmanbHbLx 3a0ay  no meme OIpoc,

«Baorcnetivuue memannwvt u ux coeouneHus» [pakruyeckas

[udposas 1a6OpaTOPUst O XUMUK pabora

(yaeHnueckas).

Hossle Marepuaibl U TexHOIOrHU. Bere- 1 22.05.2024 | Ycrusrii

CTBa U MaTepUaJIbl B TIOBCEIHEBHOM KU3HU onpoc
66. | uenoBeka. Xumus 1 310poBbe. be3omacHoe

WCIIONIb30BAaHUE BEIIECTB U XUMHUYECKHUX

peakuuii B ObITY

IIpuponnHbie UCTOYHUKHU YIJIEBOJOPOIOB 1 23.05.2024 | Ycruwrid
67. (yroims, IpupoHBIH Ta3, HeQTh) TPOIYKTHI ompoc

UX TepepaboTKH, UX POJib B OBITY M IPO-

MBITIIEHHOCTH

OCHOBBI  DKOJIOTUYECKOH T'PaMOTHOCTH. 1 29.05.2024 | Ycrublii

XHWMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH onpoc
68. | cpenpl, TpenenbHO JOMyCTHMash KOHIICH-

tparus BemecTB — [1/1K). Pons xumun B pe-

IIEHUH SKOJIOTHYECKUX MPOOIIEM
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA
Xumus. 9 knacc / Pymsutuc I'.E., ®enbaman @.I°. / 4-¢ uzn. — M.: [IpocBemenue, 2019. — 207 c.: .

METOIUYECKUE MATEPHUAJIbI IJIS1 YUUTEJIA
Xumus. 9 knacc / Pymsutuc I'.E., ®enbaman @.I°. / 4-¢ uzn. — M.: [IpocBemenue, 2019. — 207 c.: .

Xumus. Iunakrnueckuii Matepuan. 8—9 Kiaccel: mocooue st yauTeleld 00meoopa3oBar. yapexK/ie-
uuit/A. M. Pageuknii / 3-e¢ u3n. — M.: TIpocsemienne, 2011. — 127 c.

XuMmus. 3aJaqHUK ¢ «IIOMOIIHUKOM». 8—9 Kitacchl: mocoOue s yJanuxces o0meoopa3oBart. yupe-
xnenuit/H. H. I'apa / 4-e u3n. — M.: Ilpocsenienne, 2013. — 95 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

locynapctBennass ~ oOpaszoBarenbHast — Iiatrgopma  «Poccuiickas ~ 2J€KTpOHHAs  IIKOJa»
(https://resh.edu.ru/subject/29/8/)



https://resh.edu.ru/subject/29/8/)

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPO-
HECCA

YYEBHOE OBOPYJOBAHUE
Ob6opynoBanue "Touku pocta" 115 MPOBEICHHUS Ta00PATOPHBIX, TPAKTHYECKUX paboT,
nemoHctpanwid. [{udposas maboparopus o pusuke, Habop st moaroroBku k OI'D.

OBOPYJOBAHUE JJIAA IPOBEJEHU S IABOPATOPHBIX, IPAKTHYECKHUX PABOT,
JEMOHCTPALIMU
MynbTUMEIUHHBIN TPOEKTOP, 3KpaH, HOYTOYK
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