MHWHHUCTEPCTBO INPOCBEIEHUS POCCUMCKOMN ®EJEPAIIUA

KomuTtet o obpazosanuto Cankr-IlerepOypra

ABTOHOMHaA HeKOMMepYecKas obeobpasoBaTenbHan opraHn3aums
«CaHkT-NeTepbyprckas NymaHuTtapHas LWkona «POCT»

Bbiboprckoro agMMHUCTPATUBHOIO panoHa

CaHkT-lNeTepbypra

MakapoBa Hagexpa roAnvicano un¢posoit noamMCyIo:
Makaposa Hapgexga HukonaesHa
« )
<MpuATO> HukonaeBHa [lata: 2023.03.31 04:07:51 +03'00' «YTBEpRKACHOY

Meparornyeckmin coset
OnpeKTop LWKoAbI:

MpoTtokon Ne 12 ot «25» aBrycra 2022r.
/ Makaposa H.H./

Mpwnka3s Ne 30 oT «25» aBrycta 2022r.

PABOYASA ITPOI'PAMMA
y4e0HOTo peaMeTa
«XuMus»

Jutst 8 Kmacca OCHOBHOTO 0011ero oopazoBanus Ha 2022-2023 y4eOHbIH roj

CocraBHTEIb:
Tpodumona A.B.

Canxr-IlerepOypr 2022



INOACHUTEJIbBHASA 3ATINCKA

PaGouas mporpamMma 1mo Xumuu Jjisi 00ydaronmxcst 8 KJIacCoB COCTaBJIeHa Ha OcHOBE TpeboBaHmii K
pe3ylibTaTaM OCBOEHHUSI OCHOBHOM 00Opa3oBaTeNbHOM MpOorpaMmbl OCHOBHOTO 00IIero oOpa3oBaHUS,
MpeCTaBICHHBIX B DeiepalbHOM roCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIETO
oOpa3oBaHus, ¢ y4€TOM paclnpeAeNEéHHBIX MO0 KiaccaMm IpOoBepseMbIX TpeOOBaHHM K pe3ylbTaTaM
OCBOCHHS OCHOBHOW 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUS U DJIEMEHTOB
COJIep>KaHusl, MPEACTABICHHBIX B YHHUBEPCAIbHOM KOAU(UKATOpEe MO XUMHH, a TaKK€ Ha OCHOBE
[IpumepHoil mporpaMMbel BOCHHUTAaHUS OOYyYAarOIIMXCS MPH TOJXYYEHHH OCHOBHOTO OOIIEro
oOpazoBanust u cyuétoMm KoHnenmuu nmpenofaBaHuss ydyeOHOro mnpeamera «XHUMHS» B
00pa3oBaTeNbHBIX OpraHu3aLusax Poccuiickoi denepanuu, peanu3yronmx OCHOBHBIE
obuieoOpa3oBarenbHbie TporpaMMel (yTB. Pemenunem Komnernn Munnpocsemenus Poccun, nporokon
ot 03.12.2019 N IIK-4BH).

OBLIAS XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJMETA «XUMMU S

Bxiiag yueOnoro mpeamera «XuMHS» B JOCTH)KEHHE Ieliell OCHOBHOTO 0OmIIeTo 00pa3oBaHHS
00yCIIOBJIEH BO MHOTOM 3HAY€HHUEM XMMHUYECKOW HAyKH B MO3HAHMU 3aKOHOB MPUPOBI, B PA3BUTUU
IIPOU3BOIUTENIBHBIX CHJI OOIECTBA U CO3JJaHUHU HOBOM 0a3bl MaTepuabHON KYJIbTYpHI.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK PacHpOCTpaHUIa CBOE BIUSHUE HA BCe 0OIACTH
YeJI0BEYECKOI0 CYIIECTBOBAHMUS, 3a/1ajla HOBOE BHUJIEHUE MHpA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHPOBOH KYJIBTYpPbI, HEOOXOAMMBIM yCIOBHEM >KU3HH OOIIECTBA: 3HAHHE XUMHUH CIIY>KUT OCHOBOM st
(bopMHpOBaHHUS MHUPOBO33PEHUS YEIIOBEKA, €ro IPEACTABICHUN O MaTepUaIbHOM EIMHCTBE MHpA;
BXXHYIO POJIb UTPAIOT (pOopMHUpyeMble XUMUEH MPEICTABICHUS O B3aUMOIIPEBPAILIEHUAX YHEPTUU U 00
HBOJIIOIIUH BEIIECTB B MPUPOJE; COBPEMEHHAsI XMMUs HAIIPABIICHA Ha PEHICHUE TII00ATBHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHs YEIOBEUYECTBA — CBHIPHEBOM, YHEPreTHUECKOM, MHUIIEBONH U 3KOJOTHYECKOU
0e30macHOCTH, POOIEM 3PaBOOXPAHEHHUS.

B ycnoBusix Bo3pacTaroiiero 3HaueHusI XMMUHU B JKU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOro o0pa3zoBaHus. B muiane conuanu3anuy OHO SBJISETCS OJHUM U3 YCIOBHI (OpMUPOBAHUS
MHTEJJIEKTA JINYHOCTU U TADMOHUYHOIO €€ pa3BUTHS.

CoBpeMEHHOMY U€JI0BEKY XMMUYECKHE 3HaHUSI HEOOXOIUMBI JIJIs1 IPUOOpETeHHs OOIIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIETO YBEPEHHO TPYAWUTHCA B COLUYME W OTBETCTBEHHO Y4YacTBOBaTb B
MHOT00O0Opa3HOM KHW3HU OOIECTBa, JUIsI OCO3HAHUS BAXKHOCTH Pa3yMHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBBIO U 3[I0POBBIO JPYTUX, K OKPYKAIOLIEH IPUPOTHON cpene, s TPaMOTHOTO MOBEAEHUS MpU
HCIOJIb30BAaHUHU PA3JIMYHBIX MAaTEPHAJIOB M XUMUYECKUX BELIECTB B IOBCEAHEBHON KU3HU.

Xummuueckoe 0o0pa3oBaHHE B OCHOBHOHM IIKOJIE SIBISETCS 0a30BBIM MO OTHOIIEHHIO K CHCTEME
o0uiero xumuueckoro oOpasoBaHus. [103ToOMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO pealu3yer
npucyie oOImeMy XUMHUYECKOMY OOpa3oBaHUIO KIIIOYEBbIE IIEHHOCTH, KOTOpPbIE OTpa)KaroT
roCy/1apCTBEHHbIE, OOIIECTBEHHbIE M UHIUBUAYaIbHbIE OTPEOHOCTU. DTUM OMNPEIENSIETCS CYUHOCTh
o01eit crpareru 00yueHusi, BOCIIMTAHUS U Pa3BUTHS 00YUYaIOIIMXCS CPeICTBAMH y4eOHOTo MpeMeTa
«XUMHUA».

N3yuenne mnpeamera: 1) crmocoOCTBYyeT pealn3aldid BO3MOXKHOCTEM sl CaMOpa3BUTHUA H
(hopMupOBaHUS KYIbTYPhI JJMYHOCTH, €€ 001Iel 1 (YHKIIMOHATLHON TPaMOTHOCTH; 2) BHOCHUT BKJIAJ] B
(opMHpOBaHNE MBIIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSITEIILHOM
y4eOHOM JAESITEeTbHOCTH, SKCIEPUMEHTAIBHBIX U MCCIEI0BAaTENbCKUX YMEHUN, HEOOXOIUMBIX Kak
B IIOBCEJHEBHOM JKU3HU, TaK U B NMPO(PECCHOHANBHON NEeSATETbHOCTH; 3) 3HAKOMHT CO CHEIM(UKOI
HAy4YHOTO MBIIIJIEHMS, 3aKJIaJbIBAET OCHOBBI II€JIOCTHOTO B3IJIS/Ia Ha €IMHCTBO MPHUPO/BI U YeTIOBEKa,
SBIISICTCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH MOJPOCTKOB;
4) cmocobcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIA/l B HKOJIOTMUECKOE 00Pa30BaHUE IIKOIbHUKOB.



Ha3panubie HampaBieHHss B OOy4YEHHHM XHMHUHU OOECIICUMBAIOTCA CIEHU(PHKON COJEpKAHUS
IpeaMeTa, KOTOPBIN SBIISAETCS MeJarornyecku aJalTUPOBAHHBIM OTpPaKEHUEM 0a30BOM HAyKHU XUMHUHU
Ha OIPEIEIEHHOM 3Tare €€ pa3BUTHSL.

Kypc XuMuum OCHOBHOM ILIKOJBI OpPUEHTHPOBAH HA OCBOEHHE OOYYarOIMMUCS OCHOB
HEOPTraHMYECKOM XMMHUU M HEKOTOPBIX MOHATUI U CBEICHUH 00 OTIENBHBIX 00BEKTAaX OpraHWYeCKON
XUMHH.

CrpykTypa coaepkaHusi mpeamera cGOpMHpOBaHa Ha OCHOBE CHCTEMHOTO MOJXO/Aa K €ro
n3ydeHnro. ConeprkaHue CKIIaAbIBACTCA U3 CUCTEMBI IIOHATUN O XMMHYECKOM JJIEMEHTE U BEIECTBE U
CHCTEMBbl TOHATUH O XMMHUYECKOH peakiuu. O0€ 3TH CHUCTEMbl CTPYKTYpPHO OPTraHHM30BaHBI IO
IIPUHLIMITY [TOCJIEJOBATEIBHOIO Pa3BUTHs 3HAHUN HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN Pa3HOIO
YPOBHS: aTOMHO-MOJIEKYJISIPHOIO ~ Y4Y€HUS KakK OCHOBBI BCErO0  €CTECTBO3HAHHUs, YPOBHSA
Ilepuoguueckoro 3akona Jl. 1. MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMHUH, YYEHHS O CTPOCHHUH aTOMa
U XMMHYECKOU CBSI3H, MPEACTABICHUI 00 3JIEKTPOIUTUYECKON MUCCOIMAIMU BEIIECTB B PAacTBOpAaXx.
Teopernueckne 3HaHHMS PAacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJYYEHHBIX M OCMBICIEHHBIX
(akTOB, pPa3BUBAIOTCA IOCIEIOBATEIBHO OT OJHOTO YPOBHA K JPYroMy, BBINONHAS (YHKUIUH
OOBSICHEHUS Y TIPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U BO3MOXKHOCTEH NMPAKTHUYECKOTO MPUMEHEHUS U
ITOJIyYEHUS U3Y4aeMbIX BEILECTB.

Takass opraHuzamust CoJepXaHHUA Kypca  CIOCOOCTBYET  HPEACTAaBICHHUIO  XHMHUYECKOH
COCTABJLIIOLIEH HAydyHOM KapTUHbI MHpa B JIOTMKE €€ CUCTEeMHOM npupoasl. Tem cambiM
obecrieynBaeTcsi BO3MOYKHOCTh (DOPMHUpPOBaHMsSI Yy OOYYalOIIMXCSl IIEHHOCTHOTO OTHOLIEHHS K
Hay4HOMY 3HAHMIO M METOJIaM II03HaHUs B HayKe. BaXHO Takke 3aMETUTh, YTO OCBOCHHUE COLECPIKAHMS
Kypca NPOMCXOAUT C IPUBJICYCHHEM 3HAHMM M3 paHee U3Y4YEHHBIX KypcoB: «OKpyKaroIUNA MUY,
«buonorus. 5—7 xknacce» n «PusnkKa. 7 Kiaace».

HEJIM U3YYEHUS YYEBHOI'O IIPEJMETA «XUMMUS»

K HampaBneHHiO NEpBOCTENIEHHOM 3HAYMMOCTH IPH pealu3aluud 00pa30BaTeNbHBIX (DYHKIMHA
npeaMera «XuMHs» TPAAUIMOHHO OTHOCAT (POPMUpPOBAHHME 3HAHUH OCHOB XMMHYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOH NIeATENIbHOCTH 4YelOBeKa M Kak OJHOT0 W3
KOMIIOHEHTOB MHPOBOM KYJIBTYpHl. 3ajada TpeAMeTa COCTOMT B (OPMHUPOBAHHUM CHCTEMBI
XUMHUYECKMX 3HaHUN — BaXHEWIIMX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKHUX IOJIOKEHHH,
JOCTYMHBIX 0000I1IEHNIT MUPOBO33PEHUECKOT0 XapaKTepa, si3blka HayKu, 3HAaHUM O Hay4yHBIX MeToAax
W3yYeHHs] BEIECTB M XMMHYECKUX peakuuil, a Takxke B (OPMUPOBAHMM U Pa3BUTHU YMEHUH U
CIOCO0O0B JIEATENBHOCTH, CBSI3aHHBIX C INIAHUPOBAHUEM, HAOIOIEHUEM U NIPOBEJCHUEM XUMHUYECKOTO
HKCHEPUMEHTa, COOJIIOJIEHUEM MpaBWJl 0€30MacHOro OOpallleHHs] C BEIIeCTBAaMH B IOBCEJHEBHOMN
KHU3HH.

Hapsiny ¢ 3Tum 1ienu u3ydeHus mpeaMera B MporpaMMe YTOUYHEHBI U CKOPPEKTUPOBAHBI C YUETOM
HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOro 00miero oopazoBaHusi. CerogHss B 00pa3oBaHUU 0CO00
3HaYMMOI TpHU3HAETCS HANpaBIEHHOCTh OOYYEeHUS Ha pa3BUTHE W CAMOPA3BUTUE JIMYHOCTH,
(dbopMupoBaHUEe €€ MHTEIJIEKTa U o0uie KynbTypsl. OOyueHue YMEHUIO YUUTHCS U MPOJI0JIKATh CBOE
00pa3oBaHNe CaMOCTOSTEILHO CTAHOBUTCS OHOM M3 BaXKHEHUIIMX (PYHKIMI yueOHBIX IPEIMETOB.

B cBsI3M ¢ 3THM TTpH M3YYEHHUH MPEIMETa B OCHOBHOW IIKOJIE IOMUHUPYIOIIEe 3HAaYeHUE PHUOOpeH
TaKue 1eJH, KaK:

dbopMUpOBaHHE MHTEUIEKTYaJIbHO pPa3BUTOM  JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO,
COTPY/HUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PELICHUH, CIIOCOOHOM ajanTHpoBaThCs K OBICTPO
MEHSIOIIUMCS YCIIOBHSM KHU3HH;

HaAIpPaBJIEHHOCTh OOYYEHHsS Ha CHCTEMaTHYEeCKOE MPHOOIIEHHE YyYalllUXCcs K CaMOCTOSITeNbHOMN
MO3HABATENBHOM JIeATENPHOCTH, HAayYHBIM METOJaM IO03HaHHs, (OPMUPYIOIIMM MOTHUBALUIO U
pa3BUTHE CIOCOOHOCTEN K XMMHUH;

o0ecrieyeHne yCIOBHi, CIOCOOCTBYIOIMX MPHOOPETEHUIO 00YYAIOUIMMHUCS OMbITa Pa3HOOOpPa3HOM
NeSTeTbHOCTH, IO3HAHWS W CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIHH),
MMEIOIINX YHUBEPCATIbHOE 3HAUCHHE VIS PA3TUUHBIX BHJIOB JIEITEIbHOCTH;



dopmupoBaHne yYMEHHMH OOBSCHATH M OILCHHMBATH SIBJICHUS OKPYXAIOIEro MHpa Ha OCHOBAHUU
3HAHWU U OIIBITA, NOJYYEHHBIX IIPU U3YYECHUU XUMHUU;

dopmupoBaHne y O0OydYalOUIMXCS T'YMAHHCTHYECKUX OTHOILICHWH, TIOHUMAaHHUA LEHHOCTH
XUMHUYECKUX 3HAHUH JUIsl BBIPAOOTKH 3KOJIOTMYECKHU 11€JIeCO00pa3HOro MOBEICHHsI B ObITY M TPYJOBOMH
JESTEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/J0POBbS M OKPYKAIOLIEH NPUPOJHON CpEIbl;

pa3sBUTHE MOTHUBALMHU K 00YyUEHHIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOCHHSI OOIIEYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAaHHOMY BbIOOpY mpoduns u
HaNpPaBJICHHOCTH JaJIbHEHIIET0 O0yYCHHUS.

COJEPKAHUE YYEBHOI'O IIPEJJMETA

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Ponp xuMuu B KWM3HM 4enoBeka. Tena m BeniectBa. dusmyeckne CBOMCTBA
BELIECTB. ArperarHoe cocTtosiHue BemecTB. [loHsTHe 0 MeTonax MO3HaHUS B XUMHMU. XHUMHS B
cucreme Hayk. YucThle BemecTBa U cMecu. CiocoObl pa3zieneHus cMeceil.

ATOMBI U MOJEKYNIbl. XUMHUYECKHUE 31eMEHThl. CHUMBOJIBI XMMHUYECKHX 3ieMeHTOB. IIpocthie u
CJIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyna. BaJeHTHOCTh aTOMOB XUMHUYECKUX JIE€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeniectB. OTHocuTenbHass aToMHasg macca. OTHOCUTENbHas MOJIEKyJsipHas Macca. MaccoBas [0Jis
XUMHUYECKOI'0 3JIEMEHTA B COCMHEHHH.

@u3nyecKkue U XUMUYECKHUE SIBICHUA. XUMUYECKas peakluys U €€ NPU3HAKU. 3aKOH COXPaHECHMUs
Macchl BemlecTB. XHWMUYeckue ypaBHeHHUs. Kraccudukanus XWMUYECKHMX peakuuil (COeTMHEHUS,
pasoKeHHs, 3aMeleHUs, 0OOMEHA).

XVUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW IIOCYJOW, C THpaBujaMu pabOThl B
nabopatopuu U npuémamu oOpalieHus ¢ Ja0opaTOpHbIM O0OpPYJOBAHMEM; HW3YYEHHE U OIHUCAHUE
(GU3NIEeCKUX CBOIMCTB 00pa3lOB HEOPTraHWYECKHX BEIECTB; HAOMIOJCHHE (QHU3NUECKUX (TUIaBICHUE
BOCKa, TasHUE JIbJa, paCTUpaHUE caxapa B CTYIKE, KMIIEHHE M KOHAEHCAIUS BOAbI) U XMMHUYECKHX
(ropeHue cBe4H, MPOKATUBAHUE MEIHOW MPOBOJIOKH, B3aMMOJECUCTBUE MeJla C KHCIIOTOW) SIBJICHHM,
HaOIIOZICHWe W ONKMCAaHUEe MPU3HAKOB MPOTEKAaHWs XMMHYECKHUX peakuuil (pas3fokeHue caxapa,
B3alMO/JICIICTBHE CEPHOM KHCIOTHI C XJOpuAOM Oapus, pasnoxkeHue runpokcuaa menu(ll) mpu
HarpeBaHUH, B3aUMOEHCTBHUE Xkene3a ¢ pacTBopoM conu Meau(Il)); uydenne crnocoboB pasjeneHus
cMecel (C MOMOIbIO MarHuTa, (UIBTPOBaHUE, BbIApUBAHME, AMCTUIULLMS, Xpomarorpadus),
MIPOBE/IEHUE OYMCTKU MOBApPEHHOM COJNM; HAOMIO/IEHHE U ONMCAaHHUE PE3YJIbTATOB MPOBEICHUS OIMbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl; CO3/IaHNE MOJIEIeH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskneiimue npeacTaBUTe M HEOPraHUYECKHUX BelIECTB

Bo3nyx — cmecs rasoB. CocrtaB Bo3ayxa. Kuciaopon — »3JeMEHT U NpPOCTOE BEUIECTBO.
Haxoxnenue kuciopojga B Npupoje, (u3MyYeckrMe M XMMUYECKHE CBOMCTBA (peakiMHM TOpPEHHS).
Oxcupgpl. Ilpumenenue kucinopona. CrocoObl TMoJlydeHUs KHclopoja B jaboparopuu U
npomblieHHOCTH. KpyroBopoT kucinopopa B npupoge. O30H — amgoTponHas MoAuQuKanus
KHMCJIOPOJIA.

TennoBoii 3¢ ekt xuMruieckoil peakum, TS PMOXUMHUECKUE YPaBHEHUS, K30~ M IHJAOTEPMHUECKHUE
peakuuu. TomiMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3/lyXa, YCHJIEHHE MapHUKOBOTro 3ddexra,
pa3pylLieHre 030HOBOIO CIIOSI.

Bonopon — snement u mpoctoe BemiecTBo. HaxokaeHue Bomopoaa B mpupoje, pusmueckue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0bI oydeHus. Kucinotel u conu.

KonuyectBo BemectBa. Moinb. Momnspaas macca. 3akoH ABoraapo. MomsipHbiii 00bEM Ta30B.
Pac4€rbl N0 XMMUYECKUM ypaBHEHUSIM.

®dusnueckue cBorcTBa BoJbl. Boma kak pactBoputenb. PactBopbl. HackllieHHBIE 1 HEHACHIIIEHHBIE
pacTtBopel. PacTBopuMoOcTh BemecTB B Boje. MaccoBasi [0S BELIECTBA B pacTBOpe. XUMHUYECKHE
cBoiicTBa BoJbl. OcHOBaHUs. Poib pacTBOpPOB B MpUpPOJE U B KU3HHU ueioBeka. KpyroBopoT BoJbl B
IIpUpOE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.



Knaccugpukanuss ~ Heopranmueckux — coenuHeHuid.  Oxcupawl.  Kiaccuduxanms — oKcHIOB:
cosieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHble) M HeconeoOpasyronme. Homenkimarypa
OKCHJIOB (MEXIyHapoaHas M TpuBUanbHas). dusnmueckue M XUMHUUYECKHUE CBOWCTBA OKCHJIOB.
[Tonyuyenue okcuaoB.

OcHoBanwms. Knaccudukaius ocHOBaHUI: MIENOYM U HEPACTBOPUMBIC OCHOBaHUs. HomeHKIaTypa
OCHOBaHUH (MeXAyHapoJHas W TpuBHaibHas). Dusnueckne W XUMHUYECKHUE CBOMCTBA OCHOBAHUU.
[Tonydyenue oCHOBaHUM.

Kucnotel. Knaccudukanus xucnor. Homenknarypa KuciIOT (MEXIyHapoAHas M TpUBUAIbHAS).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCHOT. P aktuBHOCcTH MeTaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenknarypa coiieir (MexIyHapojaHas W TpuBUaibHas). DU3MYECKHE U XUMHUYECKUE
cBoiicTBa coseil. [Tonyuenue coineil.

['eHeTnyeckas CBs3b MEXAY KJIacCaMHM HEOPraHMYECKUX COCTUHEHUM.

XUMHYECKUN SKCIEPUMEHT: KayeCTBEHHOE OIPEACIICHUE COAEpPXKAaHUA KHCIOPOJa B BO3AYXE;
nojlydyeHue, coOupaHue, pacrno3HaBaHWE M HU3YyYEHHE CBOWCTB KHCIOpOZAa; HabOIroneHue
B3aUMOJICMCTBUS BEIIECTB C KUCIOPOAOM M YCJIOBUSL BO3HUKHOBEHHS M NPEKPAIICHUS TOPEHUs
(mo>kapa); o3HaAKOMJIEHHWE ¢ O0OpasllaMu OKCHIOB M OIMCAHHE MX CBOWCTB; MOJy4YE€HHE, COOMpAHHE,
pacrno3HaBaHHe M W3YYEHHE CBOWMCTB BOJOpOJAa (TOpEHHUE); B3aMMOICHCTBHE BOIOPOAA C OKCHUAOM
meau(Il) (BO3MOKHO HCIIOJIB30BaHWE BHJICOMATEPHANIOB); HAOMIOJACHHE OOpa3IOB  BEIICCTB
KOJMYECTBOM | MONb; UCClIeOBaHHE OCOOEHHOCTEH pPACTBOPEHMSI BEIIECTB C  Pa3IUYHOU
pacTBOPUMOCTBIO; MPUTOTOBJICHUE PACTBOPOB C OINPEICIEHHOW MacCCOBOW JI0JEH PAaCTBOPEHHOTO
BEIIECTBA; B3aMMOJICHCTBUE BOJABI C METaUIaMH (HATPUEM U KalbleM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB); OIPEJEICHUE PACTBOPOB KHUCIOT U ILIEJIOYEH € IOMOIIbI0 HHJIMKATOPOB;
uccienoBaHre 00pa3lloB HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KJIAcCOB; HAOIIOJEeHHE W3MEHEHUs
OKpPAaCKH MHJIMKAaTOPOB B PACTBOPAX KUCJIOT U IIeJ0ouel; u3yueHue B3aumoneicteus okcuaa meau(ll) c
pacTBOPOM CEpPHOWM KHUCIOTBI, KHUCIOT C METaUIaMM, pPEAKUUHA HEeUTpaau3aluu; IMOoIyYeHue
HEPACTBOPUMBIX OCHOBAHHUI, BBITECHEHUE OJIHOTO METajula JPYrUM U3 pacTBOpa COJIM; pEIICHHE
SKCIEPUMEHTAIIbHBIX 3a7a4 110 TeMe «BakHelme Ki1acchl HEOPraHUYECKUX COSAMHEHUIN.

[epuoauveckuii 3akon u Ilepumoauveckas cucrema xumuuyeckux »3jaemenros /. U.
Menpeneesa. Crtpoenne aToMoB. XuHMH4YecKasi CBs3b. OKHCIMTEIbHO-BOCCTAHOBHTEJIbHBIE
peakuuu

[lepBrle TOMBITKM KIacCU(UKAIIMM XUMUYECKUX DIeMeHTOB. [loHSATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (ILEJOYHbIE U IEJIO0YHO3EMENIbHbIE METalIbl, TaJIOT€Hbl, NUHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBbIE 00pa3ytoT aM(pOTepHbIE OKCUIbI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepumonnueckass cucrema xumudeckux snemeHToB /JI. M. Menneneesa.
KopoTtkonepuonnas u JyimHHONEproaHas ¢opmsl Ilepnoauueckoil CHCTEMbl XUMHUYECKUX 3JI€MEHTOB
J. W. MenneneeBa. Ilepuonsl n rpynnbl. PU3HYECKHH CMBICI IMOPSAAKOBOIO HOMEpPA, HOMEPOB
IepHoJa U rPYIMIbI DJIEMEHTA.

Crpoenue atomoB. CoctaB aromHbx sjaep. M3orombl. OnexkTpoHbl. CTpoe€HHE 3IIEKTPOHHBIX
00oJ04yek aToMoB InepBbIX 20 XxuMudeckux sneMeHToB [leproanueckoit cucrems! Jl. 1. Menneneesa.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTAa MO ero mnojoxkeHuto B Ilepmommueckont cucreme /[I. U.
Meneneesa.

3aKOHOMEPHOCTH HU3MEHEHHUsl pajuyca aTOMOB XUMHUYECKHX JJEMEHTOB, METAUNIMYECKUX H
HEMETAJUIMYECKUX CBOWCTB IO TIpynmnaM M nepuogaMm. 3HadeHue [lepumoamdeckoro 3akoHa H
[lepmonnueckoil cHCTEMBl XMMHYECKHX JJEMEHTOB Ul DPa3BUTHS Hayku u mpaktuku. [ W.
MenneneeB — y4EHBIN U TPAXKIAHUH.

Xumudeckasi cBsi3b. KoBaneHTHas (MOJSIpHAsT W HEMOJIIPHAS) CBSA3h. DJIEKTPOOTPHIATEIILHOCTH
XUMHUYECKHX 3JIeMEHTOB. FIOHHasI CBSI3b.

Crenenp okucneHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipolecchl okucieHus u
BOCCTaHOBJIEHMS. OKUCINUTENN U BOCCTAHOBUTEIH.

XYUMUYECKUN  OKCIIEPUMEHT: HU3y4YeHHE O0pa3loB BEIIECTB METAJJIOB U  HEMETAIIOB;
B3alMOJECICTBUE TMAPOKCHAA IIMHKA C pPACTBOPAMU KHUCJIOT M IIEJIOYEH; IPOBEICHHE OIBITOB,



WUTIOCTPUPYIOIIMX TPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (FOpEeHHME, pPEaKLHUU
Pa3NoKEeHUS, COSTMHECHHUS ).

Me:xknpeaMeTHble CBI3H

Peanuzanusi MEKXNpEIMETHBIX CBSI3€H NMPH HM3YYEHUH XUMHH B 8 KJIacCe OCYIIECTBIIACTCS 4epes3
HUCITIOJIB30BAHUEC KakK O6H_II/IX CCTCCTBCHHO-HAYUHBIX HOH?ITI/II?I, Tak H HOHHTHﬁ, ABJIAOIIUXCA
CHCTEMHBIMU JUISI OTJICJIBHBIX IMPEJIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mue ecTecCTBEeHHO-HAYYHBIC TTOHITHS: HAyYHBIA (DaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAIU3, CUHTE3,
Kiaccu(uKanus, NepUoOJANIHOCTh, HAOIIOIEHUE, IKCIICPUMEHT, MOJICITMPOBAHNE, U3MEPCHUE, MOJICIb,
SABJICHUC.

®dwusuka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU], H30TOIIbI, PAJHOAKTHBHOCTD,
MOJIEKYJIa, SJEKTPUYECKHI 3apsjl, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBA, ras,
(bu3nveckre BEIIMYMHBI, €IMHUIBI U3MEPEHUS, KOCMOC, TUTaHETHI, 3BE311b1, COJHIIE.

buonorus: ¢porocunres, neixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MUHEpallbl, TOPHBIE MOPOJIBI, IOJE3HBIE HCKOIAEMBIE,
TOILTUBO, BOJIHBIC PECYPCHI.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3yuenne XuMuM B & KJlacce HANpaBIEHO Ha JOCTHXKEHHME OOYyYaroUMMMCSA JIMYHOCTHBIX,
METANpPEeIMETHBIX U MIPEJAMETHBIX PE3YyIbTaTOB OCBOCHHUS yU€OHOIO IIpeIMeETa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO 0OIIEro oOpa3oBaHMs JOCTHUTAIOTCS B
XoJle OOy4eHHs XMMHHU B €IUHCTBE y4eOHOW M BOCHUTATENbHOU aesrenbHocTH OpraHuzaiiu B
COOTBETCTBUHU C TPAJUIMOHHBIMU POCCUHUCKUMH COIMOKYJIBTYPHBIMH W JTYXOBHO-HPAaBCTBEHHBIMHU
LEHHOCTSMHM, TPUHATHIMA B OOIIECTBE MpaBUJIAMH U HOPMAaMH TIOBEJIEHUS M CIOCOOCTBYIOT
IpoIeccaM CaMOIO3HAHUS, CAMOPA3BUTHS M COITUATA3AINH 00YJIAFOIIUXCSI.

JInaHOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE B YACTH:

IaTpuoTHYecKOro BOCIMTAHUS

1) LIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYIbTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY
HacjeAWio, TMOHUMAHHUS 3HAYCHHS XUMHUYECKOW HAyKM B IKU3HU COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJAJIeTh JOCTOBEpHOW HHQOpMAIME O MEePeNOBBIX MOCTIKEHUSX M OTKPBITHSIX
MHUPOBOM U OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MUpA U
o01ecTBa;

I'pa:knanckoro BocnuTanus

2) mpeAcCTaBIEHUS O COLMATBHBIX HOPMaxX M MPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUN B KOJIJICKTUBE,
KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOM, Y4eOHO-HCCIIeIOBATEIbCKOM,
TBOPUYECKOM U APYTUX BUAAX ACSITEILHOCTH; TOTOBHOCTU K Pa3HOOOPA3HO COBMECTHOM JIEATENHHOCTH
MPU BBHITIOJTHEHUH Y4eOHBIX, TMO3HABATEJIBHBIX 3a7a4, BBITOJHEHUH XUMHUYECKHUX IKCIIEPUMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOMIOHUMAHHUIO ¥ B3aMMOIIOMOIIN B TIPOIECCE ITON
y4eOHOU NeATEeTbHOCTH; TOTOBHOCTH OILICHMBATh CBOE TMOBEACHHE M TOCTYIKH CBOMX TOBAPHIIEH C
MO3UIIMM HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUI OCTYIIKOB;

[leHHOCTH HAYYHOT0 MO3HAHUSA

3) MHUPOBO33pEHUYECKHUX MPEACTABICHUI O BEIIECTBE M XMMHUUYECKOW PEaKIMH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABISIOMIUX OCHOBY JJIsi TIOHUMAHHUS CYITHOCTH
HAyYHOW KapTHHBI MHpPA; TPEACTABICHUNA OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBL,
B3aUMOCBS35X YEJIOBEKA C MPUPOTHON CPENOi, O PO XMMHUHU B MO3HAHUH 3THUX 3aKOHOMEPHOCTEN;

4) mno3HaBaTENbHBIX MOTHUBOB, HAIPABIEHHBIX HA TMOJYyYE€HHE HOBBIX 3HAHUM [0 XUMUH,
HEOOXOUMBIX JUTsl 00BSICHEHUS HAOII0JaEMBIX MTPOIIECCOB U SBJICHHIA;

5) mo3HaBaTEeNbHON, WHPOPMAIIMOHHON M YWTATENbCKOW KYJIBTYpbl, B TOM 4YHCJIE€ HAaBHIKOB
CaMOCTOATENIbHOW paboThl ¢ Y4YeOHBIMH TEKCTaMH, CIPaBOYHOW JIUTEPATYpPOH, JOCTYITHBIMH
TEXHUUYECKUMU CPECTBAMHU HHPOPMAITMOHHBIX TEXHOJIOTHIA;



6) uHTepeca K OOyYCHHIO W MO3HAHHWIO, JFOO03HATEIHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOECKTHOW M MCCIEAOBATEIbCKON MAESITENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIPaBJIEHHOCTH U YPOBHS 0Oy4YEHHS B JaJIbHEHIIIEM;

DopMHPOBAHHA KYJIbTYPBbI 310POBbS

7) oco3HaHMsI LEHHOCTU YKU3HU, OTBETCTBEHHOI'O OTHOILLIEHHUS K CBOEMY 3J0pPOBbIO, YCTAHOBKU Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHMS MOCIEICTBUNA U HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTpeOseHus
QJIKOTOJI, HAPKOTUKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJCHHMS TpaBmWil O€30MacHOCTH TpH
oOpallleHuU C XUMUYECKMU BEIIECTBAMU B OBITY U PEabHOM JKU3HU;

TpyaoBoro BOCHUTAHUSA

8) uHTepeca K NPaKTHUYECKOMY M3YYeHHIO podeccHil U Tpyaa pa3iuyHOro poja, yBaxeHHe K Tpyay
U pe3yibTaTaM TPYJIOBOH JESATEIHLHOCTH, B TOM YMCJIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHHI
10 XUMHUHU, OCO3HAHHOTO BBIOOPA MH/IMBUIyaJIbHOM TPACKTOPUHU MPOJOIKEHHSI 00pa30BaHUs C YIETOM
JUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMHH, OOIICCTBEHHBIX WHTEPECOB U TOTPEOHOCTEI;
yCHemHo MnpodecCHOHANbHON JEATEIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHUH; TOTOBHOCTH
alanTHPOBATHCS B MPO(ECCHOHANBHOI cpee;

IKOJ0rH4€eCKOro BOCIIUTAHUA

9) 9KOJIOTMYECKH 11e7IeCO00Pa3HOT0 OTHOIICHHUS K MPHUPOJE KaK MCTOYHUKY JKM3HU Ha 3emie,
OCHOBE €€ CYIIeCTBOBAaHMS, IMOHMMAHHSA LIEHHOCTH 3J0pOBOr0 M Oe3omacHOro oopasa KU3HH,
OTBETCTBEHHOI'O OTHOILEHUS K COOCTBEHHOMY (PU3UYECKOMY U ICUXUYECKOMY 3/J0POBBIO, OCO3HAHUS
LIEHHOCTU COOMIOJEHUS MpaBUil OE30MAaCHOTO MOBEIEHUS MpH padoTe C BEIIeCTBAMHU, a TaKkKe B
CUTYaLUsX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

10) cnocoOHOCTH MPUMEHSTh 3HAHUWA, MOJIydaeMble MPU W3YYCHHHM XUMUU, JJIs PEIIeHus 3ajaad,
CBA3AHHBIX C OKPYKAIOIIEW NPUPOJHOM CPENOM, MOBBIIEHUS YPOBHS 3KOJIOTMYECKOW KYIBTYPHI,
OCO3HaHHUs TI00AIBHOIO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTe WX pelleHus MOCPEeICTBOM
METO/IOB XHMHHU;

11) DSKONOrMuYecKOro MBIIUICHUS, YMEHHS PYKOBOACTBOBATbCA MM B  II03HABaTeNbHOM,
KOMMYHUKATUBHOM U COLIMAJIbHON MPAKTHUKE.

METAHNPEIMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMeTHBIX pe3yJabTaTOB  BBLACISAIOT 3HAYUMbIE Ui (hOpMUpPOBAHMS
MHPOBO33PEHHUsI OOIleHayYHbIE MOHATHS (3aKOH, TEOpus, NPUHLUII, TUIOTE3a, (akKT, CHCTEMA,
Iporecc, IKCIEPUMEHT U JIp.), KOTOPbIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX MpeaMeTax
U TIO3BOJISIIOT HAa OCHOBE 3HAHMUU M3 ATHX NPEAMETOB (POPMHUPOBATH MPEACTABICHHE O IEJIOCTHOU
Hay4YHOH KapTUHE MUPa, U YHUBEpCaJlbHbIe yueOHbIe JeicTBUS (T03HaBaTEIbHbIE, KOMMYHUKATHBHBIE,
pErylATUBHbBIE), KOTOpble OO0ECHeurnBalOT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIBHOMY
TUTAHUPOBAHUIO U OCYILLECTBICHUIO YU€OHOH 1A TeIbHOCTH.

MeranpeameTHble pe3yJbTaThl OCBOECHHS 0O0pa30BaTENbHONM HPOrpaMMbl MO0 XMMHH OTpPa)XaroT
OBJIAJICHUE YHUBEPCAIbHBIMU II0O3HABATEIbHBIMU JACUCTBUAMHU, B TOM YHUCIIE:

ba30BbIMH T0rH4eCKMMH 1efiCTBUSAIMH

1) yMeHueM HCMosib30BaTh NPUEMBI JOTMUYECKOTO MBIIUIEHUS! IPU OCBOEHUM 3HAHMA: pacKpbIBaTh
CMBICH XMMHMUYECKUX MOHATHUN (BBLAETATh UX XapaKTEpHblEe NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b
C IpYTUMH TOHSATHUSMH), UCIOIB30BaTh MOHATHS A OOBSCHEHUS OTACIbHBIX (PaKTOB M SIBJICHUM;
BBIOMpATh OCHOBAHMSI W KPUTEPUHM Uil KIACCU(PUKALUU XUMHUYECKHX BEIIECTB M XHUMHUYECKHX
peaKIMii; YCTaHABIMBATh NPHUYUHHO-CIICACTBEHHBIE CBS3M MEXAYy OOBEKTaMU H3YYEHUS; CTPOHTH
JIOTUYECKUE pPacCYyXIEHUs (MHIYKTHBHBIC, JEAYKTUBHBIE, II0 aHAJOIMM); JAEJaTh BBIBOABI MU
3aKJIIOYEHUS;

2) yMEHHEM TNPUMEHSTh B IpollecCe IMO3HAHUS MOHATHS (IIPEIMETHbIE U MeETalpeaIMEeTHbBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCHOJIb3yeMble B XHMHUH, HpeoOpa3oBbIBaTh LIMPOKO
NpPUMEHSIEMbIE B XMMHU MOJEIbHBIE TPEICTaBICHUS] — XMMHUYECKMHA 3HAK (CHMBOJ D3JIEMEHTA),
XuMHueckas GopMmysia U ypaBHEHHE XUMUYECKON peakuu — IpU pelIeHnH yueOHO-T03HaBaTEIbHbBIX
3a1a4; ¢ y4€TOM OTUX MOJEJIBHBIX IPEJACTABICHUN BBIABIATH U XapaKTEPU30BATh CYIICCTBEHHBIE
MIPU3HAKU M3Yy4aeMbIX 00BEKTOB — XMMHMUYECKHUX BELIECTB U XMMHUYECKUX PEaKIUi; BBIABISTH OOIIHe



3aKOHOMEPHOCTH, MPUYMHHO-CICJCTBEHHBIE CBA3M M NPOTHBOPEUMsS B M3y4aeMbIX Ipoleccax Hu
SBJICHUAX; NpeajaraTb KpPUTEPUU JUIsl BBIABICHUS OTHUX 3aKOHOMEPHOCTEHM W MPOTHUBOPEUYUI;
CaMOCTOSITENILHO BBIOMpATh CIOCOO pelIeHus yueOHOH 3ajauu (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh Hanbosee MOAXOASIIUN C Y4ETOM CaMOCTOSITENTLHO BbIACIEHHBIX KPUTEPHUEB);

Ba3oBbIMHE HcciIe10BaTEIbCKMMH 1eHCTBUSIMU

3) yMEHHEM HCII0JIb30BaTh MOCTaBICHHBIE BOIIPOCHI B KAUeCTBE MHCTPYMEHTA MMO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI ISl ()OPMUPOBAHMS THUIOTE3bl IO IMPOBEPKE NPAaBMIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUH;

4) mnpuoOpereHHE OIBITa IO IUIAHUPOBAHHMIO, OPraHU3alMd M TPOBEICHHIO YUYCHHUYECKUX
SKCIIEPUMEHTOB: yYMEHHE HaONI0JaTh 3a XOJOM IPOLEcca, CaMOCTOSITENbHO MPOrHO3HPOBATh €ro
pe3yabTar, (opMyaHpoBaTh OOOOIIEHHS W BBIBOABI IO pE3yJIbTaTaM IMPOBEAEHHOTO OIIBITA,
UCCIIEIOBaHMs, COCTABIIATh OTUET O MPOeNIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) ymeHueM BbIOMpaTh, aHAIU3UPOBATH U MHTEPHPETUPOBATH MH(GOPMALUIO PA3IUYHBIX BUIOB U
dbopM TmpencTaBieHHs, MOMYyYaeMyI0 M3 pa3HbIX HCTOYHHMKOB (HAyYHO-TIOMYJApHAs JHUTEparypa
XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHBIE MocoOus, pecypchl MHTepHETa); KpUTUYECKH OLIEHHWBATh
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIIUIO;

6) yMEHHEM MNPUMEHATh Pa3IUYHbIE METOJBI M 3alpOChl IMPHU MOUCKE M 0TOOpe MHGpOpMalUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JUIsl BBINOJIHEHUS Y4€OHBIX W I103HABaTENbHBIX 3a7ay
onpeAeNéHHOr0 THUIA; MNPUOOpETEHHE OmbiTa B OOJACTH HCIOJB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAZICHHE KYJIbTYpOM AaKTUBHOIO MCIIOJIB30BaHMS Pa3IUYHbIX
MTOMCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpecTaBlieHus WH(OpMALUU
Y WUTIOCTPUPOBATh peIlaeMble 33Jaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, ApyruMu (hopmamu
rpauKu U UX KOMOMHAIUSIMU,

7) yMEeHHEM WCIOJIb30BaTh M AaHAJIMU3UPOBATh B IMpoOIEcCe Y4YEOHOM U HCCIIEI0BATENbCKOM
JEeSTeNbHOCTH MH(POPMAIMIO O BIMSHUU MPOMBIILICHHOCTH, CEIbCKOTO XO3SCTBa M TPAaHCIIOpTa Ha
COCTOSIHME OKPYKAroLIeH IPUPOJHOU Cpebl;

YHuBepcanbHbIMH KOMMYHUKATHBHBIMH J1eHCTBUSIMH

8) ymeHueM 3a/jaBaTh BONPOCH (B XO0J€ AMAIOra W/WIN JAUCKYCCHUH) IO CYIIECTBY 00CyXIaeMoil
TeMBbI, (POPMYIUPOBATH CBOM MPEIOKEHNSI OTHOCUTENILHO BBIMOJIHEHHS MTPEI0KEHHON 3a/1au;

9) nmpuoOpeTeHHE OIbITA NPE3EHTALUU PE3YyIbTATOB BBIOJHEHUS XHMHUYECKOTO SKCIIEPUMEHTA
(;1abopaTOpHOro OMBITA, 1a00PATOPHOM pabOTHI MO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO Mpoe-
KTa);

10) 3aMHTEpPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU IMO3HABATEIBHOM M HCCIIEI0BATENBCKOM
NESTeNIbHOCTH MPU PELIeHUH BO3HHUKAIOLIMX MPOOJeM Ha OCHOBE Y4E€Ta OOIIMX MHTEPECOB M COIJIa-
COBaHUS MO3ULU (00CYKaAeHUs, 0OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAWHAIMS COBMECTHBIX
NeNCTBUM, onpe/esieHne KpUTEpUEB MO OIIEHKE KaueCTBA BHIIIOJHEHHON padoThI U JIp.);

YHuBepcanbHBIMH PeryJIITHBHBIMH el CTBHAMH

11) ymeHHeM caMOCTOSITENBHO OIpENesaTh LEIN JESTeNbHOCTH, IUIAaHUPOBATh, OCYILECTBISATH,
KOHTPOJIMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHUPOBAaTh CBOIO JIEATENILHOCTh, BHIOMpaTh Hanbosee
s dexTuBHBIC CITOCOOBI perieHusT yueOHbIX W MO3HABATENbHBIX 3a7a4, CAMOCTOSTEIIBHO COCTABISITh
WIM KOPPEKTUPOBATH MPEAJIOKEHHBIM AJITOPUTM JEHCTBUI NPHU BBINOJIHEHHWU 3aJaHUN C Y4ETOM
MOJIyY€HUsI HOBBIX 3HAaHUUH 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M pEeaKlUsAX; OIEHUBATh
COOTBETCTBHE MOIYYEHHOI'O PE3YyJIbTaTa 3asiBICHHON 1IEIH;

12) ymeHueM HCTIONb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IpeiaraéMble B YCIOBUU 3aJaHUM.

HPEIAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yJabTaToOB MO OCBOCHHUIO 00S3aTEIbHOTO COJEP)KaHUsI, YCTAHOBICHHOTO
JaHHOW MPUMEPHOI paboueil mporpaMMoid, BEIICISIOT: OCBOEHHBIC 00YJYAIOIIMMHCS HAYYHbBIE 3HAHUS,
YMEHUS H CHOCOOBI JEeHCTBHM, crnenupuyecKkue Uil TPEAMETHOW o0yiacth «XUMHUS», BHUIIBI
JEeSTeNbHOCTH TI0 TMOTYYSHHIO HOBOTO 3HAHUS, €0 MHTEPIpPETaIlui, TPeoOpa30BaHUIO U TIPUMEHEHUIO
B Pa3JIMYHBIX YU€OHBIX U HOBBIX CUTYaITUsX.



[TpenMeTHBIC Pe3yabTaThl OTPAKAIOT CHOPMHPOBAHHOCT y OOYHAFOIIUXCS CIEAYIONUX YMEHHIMA:

1) packpvisams cmbic OCHOBHBIX XUMHUECKHX MMOHSATHI: aTOM, MOJICKYJIa, XUMHUYCCKUN DJICMEHT,
IIPOCTOE BEIIECTBO, CIOXHOE BEILECTBO, CMECh (OJHOPOAHAs M HEOJHOPOAHAs), BAJIEHTHOCTh, OT-
HOCHUTETIbHAS aTOMHasi M MOJIEKYJIspHas Macca, KOJMYECTBO BEIeCTBA, MOJb, MOJIApHAs Macca,
MaccoBasl JOJii XHMHYECKOTO OJJIEMEHTa B COCAMHCHHH, MOJSPHBIA O0BEM, OKCHI, KHUCIIOTa,
OCHOBaHHUE, COJIb, JJEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHUCICHHS, XUMHUYECKas peakius,
Kiaccu(UKalusl peaKkIMid: peakUu COEAWHEHMs, PEaKIUH pa3JIOXKEeHUs, PEAKIHUU 3aMEeLICHU,
peakuuu oOMeHa, 5K30- U IHAOTEPMUUYECKUE DPEAKIMH; TEIoBOH A(p(eKT peakiuu; sSApo aroma,
ANIEKTPOHHBIA CIIOW aToma, aTroMHasi OpOWTa b, PaAUyC aToOMa, XHUMHYECKas CBS3b, MOJIApHAS H
HEMNoJIsIpHasi KOBaJIGHTHasl CBsI3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHUOH, PacTBOpP, MaccoBas IOJs
BelllecTBa (IIPOLICHTHAs! KOHIIEHTpAIHsl) B PaCTBOPE;

2) unmOCmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHUYCCKUX MOHATHH (CM. M. 1) M MPUMEHSTH 3TH
MOHSATHUS [PU ONMKMCAHUU BEIIECTB U UX MPEBPALICHUH;

3) ucnonvszosames XUAMUYECKYIO CHMBOJIMKY JUIS COCTaBiieHHsS (DOpMYJT BEIIECTB M ypaBHECHUM
XMMHYECKUX PEAKIIUI;

4) onpeodensimb BAJIEHTHOCTh aTOMOB 3JIEMCHTOB B OMHApPHBIX COCAMHCHHUAX; CTEICHb OKHCICHUS
JJIEMEHTOB B OWHApHBIX COCIUHEHHUSX, NPUHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY
coequHeHU Mo (opmyrnaMm; BHI XUMHUYECKOW CBSI3M (KOBAJICHTHAs M MOHHAs) B HEOPTraHMYECKHX
COCJIMHECHMUSIX;

5) packpwieame cmoica Tlepuonudeckoro 3akona JI. . MenaeneeBa: 1eMOHCTPHPOBATH MOHUMAHHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX MOJ0keHus B [lepuoanyueckoit
CHUCTEME; 3aKOHOB COXPAHEHMSI MAacChl BEIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISPHOIO
Y4eHHS, 3aKOHa ABOrajpo; OMHUCHIBATH M XapakTepu3oBaTh Tadnuunyio (opmy Ilepuoamueckoit
CHUCTeMbl XHMHUYECKUX OJJIEMEHTOB: pa3inuaTh IMOHATUSA «rJaBHas mnoarpymnmna (A-rpymma)» u
«oboyHas noarpymnmna (b-rpymnmna)», Mansie 1 00JblINE IEPUOJIBI; COOTHOCUTH 0003HAUEHUsI, KOTOPbIE
umerorcs B Tabmuue «llepmonnueckass cuctema xumudeckux siemeHtoB JI. 1. MenzaeneeBa» c
YUCJIOBBIMU XapPaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsll sijapa,
o0111ee YMCIIO STIEKTPOHOB U PACIPEIEICHNE UX 10 SJIEKTPOHHBIM CIIOSM);

6) kraccuguyuposames XUMHUYECKHUE JICMEHTBI, HEOPTAaHUYIESCKUE BEIIECTBA; XMMUYCCKUE PEAKIIUH
(0 YMCTy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIJIOBOMY 3 (PexTy);

7) xapaxmepuzosams (onucvléams) OOIIHE XUMHUYCCKHE CBOMCTBA BEIIECTB PA3IHYHBIX KJIACCOB,
MOATBEPKJasi ONMUCAHUE NPUMEPAMH MOJEKYJISPHBIX YPAaBHEHHH COOTBETCTBYIOIIUX XHUMHUYECKUX
peaKIunii;

8) mpoenosuposams CBOWCTBA BENIECTB B 3aBUCHMOCTH OT HX Ka4eCTBEHHOTO COCTaBa,
BO3MO>KHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPALIEHUN B PA3TUYHBIX YCIOBHUSAX;

9) ebluUCAAMb OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAcCChl BEIIECTB; MacCOBYIO OJIIO
XUMHUYECKOT'0 JIEMEHTA M0 (opMyJie COETUHEHHS; MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE; MPOBOIUTH
pacy€Thl 0 YPAaBHEHHIO XMMUYECKOMN peaKIuu;

10) npumensimo OCHOBHBIC OTEPALMN MBICIUTEILHON JIESITEIBHOCTH — AaHalW3 W CHHTE3,
CpaBHEHHe, 0000IIeHre, CUCTEeMaTH3aIUI0, KIacCU(UKAINIO, BHIIBICHHE MPUYUHHO-CIEICTBEHHBIX
CBSI3€H — I M3YYCHHsI CBOMCTB BEIIECTB U XUMUUYECKHX PEAKIINH; €CTEeCTBEHHO-HAYYHBIE METOIbI
MO3HaHUs — HaOJI0CHNEe, U3MEPEHHE, MOICTHPOBAHUE, SKCIIEPUMEHT (PeaTbHbIi U MBICTICHHBIN );

11) crnedosams ipaBUIaM MOJIB30BAHUS XUMHUYIECKOM TOCYI0H U JTaOOpaTOPHBIM 000pYyI0BAHUEM, a
TaK)Ke TpaBWJIaM OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIUSMH IO BBITOTHEHUIO
71a00PaTOPHBIX XUMUYECKHX OMBITOB IO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOIOpOAa
U KHCIIOpOJa), TPUTOTOBJICHHUIO PACTBOPOB C OMNPEAECTEHHOW MAacCOBOW JoJiell PacTBOPEHHOTO
BEIIECTBA; IJIAHUPOBATh W MPOBOAUTH XUMHUYECKHUE IKCIIEPUMEHTHI IO PACMO3HABAHUIO PAaCTBOPOB
IIEI0YEH M KUCTIOT C MOMOIIBI0 HHIANKATOPOB (JTaKMyc, peHoI(TaIenH, METUIIOPaHXK U Jp.).






TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaumenoBanue pasaenoB | KosnyecrsBo yacos Mara Buabl gesiTeJIbHOCTH Buabi, d¢opMsbl | DaeKTpOHHBbIE
/1 | 1 TeM NPOrpaMMbl seero | xomrpomen | nparirecka U3yYeHUs KOHTPOJIS (undposbie)
ble paGoThl | € padoThI 06P33033T6J11>Hble
pecypchbl
Paznen 1. IleppoHavasibHble XUMHYECKHE MIOHSITHS
1.1. | Xumus — BakHasi | 6 - 2 Cents10pp | PackpbITh CMBICT M3ydaeMbIX | YCTHBINM —ompoc, | https://educont.ru/-
00J1aCTh  €CTeCTBO3HAHMS MOHSTH; IpaKTHYECKast KaTajior  U(PpPOBOTO
7 NPaKTHYECKOI PackpeiTh ponp xumuu B | pabota 00pa3oBaTeNbHOTO
AesITeJIbHOCTH YeJIOBeKa MPUPOJE U KU3HU YEJIOBEKA, | TEMaTUUECKUIT KOHTEHTA.
€€ CBs3b C IpYTUMH HayKaMu; | JUKTAHT,
Paznnuarth yucThIE BEIECTBA | CAMOOLIEHKA  C
U CMECH; OJHOPOJIHBIE U | HCIIOIb30BAaHUEM
HEOJIHOPOJHbBIE CMECH; «OLIEHOYHOTO
Paznmuuare  Qusmueckue U | TUCTan.
XUMHUYECKUE SBJICHUS,;
Omnpenensrsb MPU3HAKU
XUMHUYECKUX  PEaKUuid |
YCIJIOBHSI MX IPOTEKAHUS;
CnenoBate mpaBwiam Thb u
[1I1P IIpU  BBIIOJIHEHUH
MPaKTUYECKHUI padoT.
1.2. | BemecTBa 16 1 - Centsi0pn- | [IpumensTe ecrecTBeHHO - | YCTHBIN ompoc, | https://educont.ru/-
U XUMHMYECKHe peaKkiuu OKTSIOpb- | HAyYHBIC METOJIbI TIO3HAHMS U | TEeMAaTUYECKUI Karajgor  1uGpPOBOro
HOSIOpB OCHOBHBIE ONepalny | MUCbMEHHBIN 00pa30BaTeNbHOTO
MBICJIUTENIbHON JIEATETLHOCTH | OIIPOC, KOHTEHTA.
s w3ydeHus: BemiecTB | | [IpakTudeckas
XUMHUYECKUX peaxiuii; | pabora,
PackpbITh CMBICTT M3ydaeMbIX | CAMOOLEHKA  C
MOHSATHUH; HCIIOIb30BAHUEM
Paznuuate  Qusmueckue U | «OIEHOYHOIO



https://educont.ru/-
https://educont.ru/-

XUMHNYCCKHUC SIBJICHUA, u
OOBACHATH HMX CYHIHOCTH C
TOYKHU 3pCHUA aTOMHO-
MOJIEKYJIIPHOTO yYCHUS;

Onpenensrsb IpU3HAKU
XMMHYECKHX  peakuuid
YCJIOBUA UX ITPOTCKAHMA,

Knaccudunuposars
XUMHUYECKUE peaKIumy;
CocraBnarth dhopMyIibL

OMHApHBIX COCIMHEHHH TI0
BAJICHTHOCTU U OMPEIeIsATh
BAJICHTHOCTh MO (opMyJiaM

BEILIECTB; paccTaBIATh
KO3 PUIIHEHTHI B
YPaBHEHMSIX XUMHUYECKOH
peaxium;

CnenoBate mpaBuinam Thb u
[II1P IIpU  BBINOJIHEHUHU
MPAKTUYECKUNA padoT.

JIUCTa».

Hroro no pazneny
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Pazgen 2. Baxxneiimue NPpEeaACTABUTEC/IN HEOPraHUYE€CKUX BELIECTB

2.1.

Bo3nyx. Kucaopoa.
ITonsiTHE 00 OKCHIAAX

6

1

Hos16pn

PaCKpLITB CMBICJI M3Y4a€MbIX
MOHATUN U MPUMCHATH UX IIPU
OIMMCAHUM CBOMCTB BCIIECTB U

[IPEBPAILCHHUI;

XapakTepru3oBaTh COCTaB
BO31yXa,  (uzuueckue U
XUMHUYECKHE CBOMCTBA.
CpaBHuBarh peakuuu
TOPEHUsT U MEIJICHHOIO
OKHCJICHUS; pacrno3HaBaTh

OIIBITHBIM IIYTEM KHCIIOPO/;

YerHBI - onpoc,

MHUCHMEHHBIN
onpoc, 3a4eT,
CaMoollcHKa ¢
HCIIOJIL30BAHUEM
«OIIEHOYHOT'O
JIACTA.

https://educont.ru/-

Karajgor  1uGpPOBOro
00pazoBaTeNbLHOTO
KOHTEHTA.



https://educont.ru/-

OOBACHATD CYLIHOCTb

DKOJIOTHYECKUX po0Jem,
CBA3AaHHBIX C 3arpsi3HEHUEM
BO3/1yXa, CrnenoBarsb

npasunam Tbh u IIIIP npu
BBIIIOJTHEHUM  IIPAKTHUYECKUN
pabor.

2.2.

Boxopon.

ITonssiTHE O©0 KHcCJI0TaAX

H COJIAX

Jexabpb

PackppITh cMbICIT M3ydaeMBbIX
MOHSATUN U IPUMEHATH UX NIPU
ONMCAaHUU CBOMCTB BELIECTB U
MpEeBpaIlCHU;
XapakTepru3oBaTh
¢buznueckue U XUMUYECKUE
CBOICTBa BOJOPO/Ia, CIIOCOObI
€ro IMoJy4YeHUs, IPUMEHEHHUS.
Cob6parp mpubop st €ro
MIOJIy4EHUS. CnenoBatb
npasunaM Tb u IIIIP mpm
BBIIIOJIHEHUN  MPAKTHYECKUI
pabor. YyacTBOBaTH B
COBMECTHOH paboTe B rpyImie.

YerHBI - onpoc,
TEeMaTU4YeCKUI
MMCHMEHHBIHN
ompoc,
paKkTUYecKas
pabora
CamMooleHKa ¢
HCITOJIb30BaHUEM
«OIIEHOYHOTO
JINCTA.

https://educont.ru/-
Katajor  1udpoBoro
00pazoBaTeNbHOTO
KOHTCHTA.

2.3.

KounuyecTBeHHBIE

OTHOILIICHUA B XUMHUHU

PackpbITh CMBICT M3ydaeMbIX
MOHATHA W TPHMEHSATH 3TH
MOHATHSI, & TaKXKe U3y4eHHBIC
3aKOHBI W TEOpUU  JUIS
pelieHus pacueTHhIX 3ajad;
Boruucnsate MOJsIpHYI0 Maccy

BEIIECTB; KOJIMYECTBO
BeIeCTBa, 00bEM ra3a, Maccy
BEIIECTBA. [IpoBOaUTH

pacdyeTel 10 ypaBHEHUSAM
XUMHYECKUX peaKuuid:

YerHBI - ompoc,
TEMaTUIEeCKUI
3a4eT,
CamMmoornegka ¢
HCIIOJIb30BAHUEM
«OIIEHOYHOTO
JIACTA.

https://educont.ru/-
KaTajior  U¢POBOTro
00pa30oBaTeNbHOTO
KOHTEHTA.



https://educont.ru/-
https://educont.ru/-

KOJIMYECTBA, 00OBbEMa, MacChl
BEIIECTBA.

2.4.

Bonaa. PacTBopbI.
IMousiTHe 00 OCHOBAHUMAX

SluBapb

PackpbITh CMBICIT H3y4aeMBbIX
MOHATUH U IPUMEHSATH UX PU
OIMCaHUU CBOICTB BELIECTB U
IIpEBPAILCHMUI;
XapakTepu3oBaTh
¢usznyeckue W XUMHUYECKHE
CBOWCTBa BOJIbl, €€ POJIb KaK
pacTBOpUTENE B IMPHUPOIHBIX
nporeccax. CocraBisTh
ypaBHEHUs XUMHUYECKUX
peakiuii ¢ y4yacTUEM BOJBI.
OOBSCHATD CYIIHOCTb
9KOJIOTUYECKUX npo0iem,
CHOCOOBI OYMCTKH BOJBI U
Mepbl 10 OXpaHe BOJ OT
3arps3HEHUSI. CnenoBath
npaswiam Tb wu IIIIP mnpu
BBITIOJTHEHUN  TPAKTHUYECKUN
pabor. IIpoBoauTh
BBIUHCIICHUS] C MPUMEHEHUEM
MOHATHM  «MaccoBast  J0JIs
BELIECTBA.

YerHeiii - onpoc,
TEMaTHUYCCKUI
MM ChMEHHBIN
ompoc,
MpaKTUYEeCKast
pabora,
CaMoo1ieHKa ¢
HCII0JIb30BAHUEM
«OIIEHOYHOT'O
JIACTa».

https://educont.ru/-
Karajior
06p330BaTeJ'IBHOl"O
KOHTCHTA.

2.5.

OcHOBHBIE
HEOPraHM4YeCKUuXx
coeINHEeHu

KJIACChI

14

deBpaiib-
MapT

Knaccudunuposars
u3ydaeMmble  BellecTBa IO
COCTaBYy 51 CBOWCTBaM;
CocraBnsaTh (bopMyIIbI
OKCHJIOB, KUCJIOT, OCHOBAHUH,
COJIei M Has3plBaTh HX IO
MEXKIYHAPOAHOU
HOMEHKJIATYpE.

YerHBI - omnpoc,
TEMaTUIEeCKUI
MHUCHMEHHBIN
onpoc,
MpaKkTUYecKas
pabora,
KOHTpOJIbHASI
pabora,

https://educont.ru/-
KaraJor
00pa30BaTeNbHOTO
KOHTCHTA.

udpoBoro

nudpoBoro



https://educont.ru/-
https://educont.ru/-

[Iporno3upoBars  cBoiictBa | CaMooOlleHKAa €
BEIIECTB Ha OCHOBE X OOIIMX | HCIIOJIb30BAHUEM
XHM.CBOMCTB M3YYEHHBIX | «OLIEHOYHOTO
KJIaCCOB. [IponsBOaUTH | TUCTAY.
BBIYUCIICHUS] TI0 YpPaBHEHUSIM

XUMHYECKUX PEaAKIUH.

Hroro no pazaeny 33

Paznen 3. llepuoanyeckmii 3aKOH " [epuoauyeckas cucremMa XUMHUYECKHX 3JIEMEHTOB J. I MenpaeneeBa.

Crtpoenue aToMoB. XUMHYECKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

3.1. | Ilepmoauveckuii 3akoH m| 6 1 - Armpenb PackpbITh cMbIch | YeTHbIM  ompoc, | https://educont.ru/-
Ilepuoauueckasi cucrema MEPUOINYECKOTO 3aKOHA. | KOHTPOJIbHAS Karajgor  1UGPOBOTO
XHMHYECKHX JJIEMEHTOB [lonumars  cymiecTBoBaHueE | paboTa, 00paszoBaTeIbHOTO
. K. MenaeneeBa. MepuoaANYECcKoi 3aBUCUMOCTH | CaMOOIIEHKa  C | KOHTEHTA.
Crtpoenue atoma CBOWCTB XHUMHUYECKHX | HCIIOJIb30BAaHUEM

9JIEMEHTOB M WX COCIMHCHUHU | «OIICHOYHOTO
0 MOJIOKEHUS B | ImcTay.
MEPUOJINYECKON CUCTEME U

CTPOEHUHU aTroma.
[IporHo3upoBate  xapaxkrep

H3MEHEHUN CBOICTB

9JIEMEHTOB U MX COCOUHCHHI

o TrpylmnaM | [epuoaam
[Tepuonnueckoi CUCTEMEI

JI.1. MenneneeBa.

3.2. | Xumuueckast CBSI3b. | 7 - Maii PackpeITh cMbICT H3y4aeMbIX | YCTHBIH onpoc, | https://educont.ru/-
OKHCIUTEIbHO- TTOHSITHH; TEeMaTHYCCKUI Karajgor  1udpPOBOro
BOCCTAHOBHUTEIbHBIE Onpenenars BUI XUMHUYECKOH | MUChbMEHHBIN 00pazoBaTeNbLHOTO
peakuuu CBSI3U B COCIMHEHUH; ompoc, 3a4eT, | KOHTCHTA.

Onpenenars crenens | CaMoolleHKa ¢
OKHCJICHUS XAMHYECKOI'0 | UCIIOJIb30BaHUEM
aneMeHTa 1Mo GopMyse €ro | «OIeHOYHOTO



https://educont.ru/-
https://educont.ru/-

COCIUHCHHS;
Onpenenarp  3JI€MEHT -
OKHCIIUTECIbL M JJICMEHT -

BOCCTaHOBHTEITB;
OOBACHATD CYLIHOCTb
IPOLIECCOB  OKHUCICHUS U
BOCCTAaHOBJICHHS;

CocraBnarth AJIEKTPOHHBIN
OaJlaHC C y4YeTOM YHCIa
OTIAHHBIX W THPHHATBIX
AJIEKTPOHOB;

CocraBnarth ypaBHCHHS
OKHUCJIUTEITHHO-

BOCCTAHOBUTEJIBHOM PEAKIIHU;

JIUCTa».

Wtoro no pazneny: 13
PesepBHOE Bpems 0
OBIIIEE KOJIMYECTBO | 68

YACOB IIO ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHME

Ne Tema ypoka KosaunyecTBo 4acoB Hara Buabi, ¢opmbi
n/n U3Y4YeHHs | KOHTPOJs
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
padoThI padoThI

1. | BBogHBII HHCTPYKTaX 110 1 - YerHbiil onpoc,
Tb u IIIIP. IIpeamer OLleHOYHBIH
xumun. Poib xumuu B JUCT
YKU3HU YEJIOBEKa.

2. | XuMus B cucTEME HayK. 1 - VYceTHBII onpoc
MeTo/1p1 TO3HAHUS B
XUMHH

3. | 3HaKOMCTBO C IPaBUIAMHU 1 |- 1 [IpakTnueckas
0€30MacHOCTH 1 pabora
npuémamu paboThI B
XUMUYECKOU
nabopaTopuu.

[TpakTuueckast paborta No
1. ITpaBuiia paboThl B
nabopaTtopuu U MpUEMBI
oOparieHus ¢
1a00paTOPHBIM
00opyI0BaHEM

4. | Tena u BemiecTna. 1 |- - VYcrHbIl onpoc
du3nyecKue CBOMCTBA
BELIECTB. ArperaTtHoe
COCTOSIHUE BEILIECTB

5. | Yucrele BemecTBa 1 1 - - VYcrHbIil onpoc
cmecu. CriocoOsl
pas3aeneHus cMecen

6. |Ilpaktuueckas pabdora: Ne| 1 |- 1 [IpakTnueckas
2. Paznenenue cmecelt (Ha paboTta
npuMepe OYHUCTKHU
MIOBapEHHOM COJIN)

7. |Atompl u® MojekymsL | 1 |- - YceTHBIN ompoc,
[IpocTteie ©  CHOXHBIE OIIEHOYHBIN
BELIECTBA JUCT

8. | Xumuyeckue odnmeMeHTh. | 1 |- - Temaruueckas
3HaKu (cumMBOITBI) MUChMEHHAas
XUMHUYECKHUX IJIEMEHTOB pabota

9. | ATOMHO-MOJNEKYISIpHOE 1 |- - VYeTHbI onpoc

YUEHHE. 3aKoH




INOCTOSAHCTBA cocTaBa
BE€IICCTB

10. | Xumuueckas popmyia. VYcTHBIN onpoc
BanentHocth aTOMOB
XUMHYECKHX 3JIEMEHTOB

11. | CocraBnenue VYcerHbIi onpoc
XUMHYECKHX (opmyn Mo
BaJICHTHOCTH.
Haxoxnenue
BaJICHTHOCTH XUMHUYECKUX
3JIEMEHTOB 10 (hopmyIie

12. | OTHOCHUTENIbHAS aTOMHas VYcerHblii onpoc
macca.  OTHocHUTenbHas
MOJIEKYJISIpHAsl Macca

13. | Pemtenue 3a1ay Ha [IpakTuka
BBIYHCIICHHE pelieHus 3aaa4y
OTHOCHUTEJIBHOU
MOJIEKYJIIPHOM MAacCCBhI
BEIICCTB

14. | MaccoBas nousg [IpakTuka
XUMHUYECKOTO JIEMEHTA B pelieHus 3aaa4y
COETMHEHUU

15. | Pemenue 3az1a4 Ha [IpakTuka
BBIYKCIICHUE  MacCOBOM pelIeHus 3a1a4
JIOJIN XUMUYECKOTO
alieMeHTa 1o  Qopmyne
COETMHEHUS

16. | dusnueckue u VYerHbI ompoc,
XUMUYECKHE SIBJICHUSL. OIICHOYHBIN
XuMHUYecKask peaKus JIUCT

17. |llpusHaku ¥  yclIOBUS YerHbBI omnpoc,
MPOTEKAaHUsI XUMHUYECKHUX OIICHOYHBIN
peaKkuuit JIACT

18. | BakoH coxpaHEHUS] MacChI VYeTHbII onpoc
BEILECTB. M.B.
JlomoHOCOB — yu€HBIiI-
SHIUKIIONEIUCT

19. | Xumunueckue ypaBHEHUs YerHBIR ompoc,

OIICHOYHBIN
JUCT

20. | Tumsl XUMHYECKUX TemaTnueckuii
peakiuit  (CoeaMHEHHUS, MMCbMEHHBIN
Pa3IOKEHUS, 3aMEIICHHUSI, orpoc

oOMeHa)




21.

Ypok  o0o0meHus u
CHUCTEMAaTH3alliy 3HAHUHI

YerHBI ompoc,
IIPAKTHKA

peuieHus 3axad
U COCTaBJICHHE
XUM.ypaBHEHUI

22. | KonrponbHas pabora Nel. KonTponbHas

paborta

23. | Bozamyx — cMech rasos. OrneHOYHBIH
CocraB Bo3nyxa JUCT

24. | TeruoBou s dexr VYcTHBIH onpoc
XUMHYECKOU peakuuu,

MOHSITHE 0
TEPMOXUMHUIECCKOM
YpaBHEHUHU,  IK30- U
IHIOTEPMUYECCKUX
peaKIusax

25. | CocoOsl HOJIy4EHUs Temaruueckuit
KHUCIIOpOAa B MACbMEHHBIN
naboparopuu u orpoc
MPOMBIIIJICHHOCTH.

[TpumeHneHue kucaopoaa

26. | [Ipaktuyeckass pabora No [IpakTuueckas
3. [lonyuenue U pabora
coOupaHue  KHCIOpOJa,

M3yYEHHE €r0 CBOWMCTB

27. | KpyroBopoT kuciopoaa B YcerHblil onpoc,

MIPUPOIE. OIICHOYHBIN
JHCT

28. | Kucnopon — YcTHBIN onpoc
XUMHYECKUM DJIEMEHT |
npocToe BEILIECTBO.

IousTHEe 00 OKCHIAX.

29. | Bomopon — XuMHUYeCKHN TemaTuueckuii
3NIEMEHT M IPOCTOE MUCHMEHHBIN
BEIIECTRBO. OTIpoC

(xucmoposm)

30. | IIpaktuueckas paborta Ne [IpakTnueckas
4. [Toryuenue u paborta
cobupanue BOJIOPO/JIa,

M3y4YEHHE €r0 CBOMCTB

31. | [TonsTHE O KHCIOTaxX W Temarnueckuit

COJISIX MUCHhMEHHBIN
OTIpoC

(Bomoponm)




32.

KonuyectBo  BemiecTsa.
Mons. Monsipuas macca.

[IpakTuka
pelieHns 3a1a4y

33. | 3akoH ABorazapo. [IpakTuka
MonsipHblii 00BEM Ta30B. pelieHus 3a1a4y

34. | Pemienue 3a;ay Ha [IpakTuka
B3aMIMOCBSI3b KOJIMYECTBA pelIeHus 3a1a4
BellecTBa, o00béMa U
Macchl razoB. Pacu€rsl mo
XUMHYECKUM
YpaBHEHUSIM.

35. | Pacuérbl mo XuMHUYECKUM IIpakTuka
YpaBHEHUSM. pelieHus 3a1a4y
IIpumeHeHne 3aKOHA
ABorapo.

36. | ®usnueckue u YcerHBIR ompoc,
XUMHUYECKHUE CBOMCTBA O1LleHOYHBIH
BO/Abl. AHamu3 U CHUHTE3 JUCT
—  METOJbl  W3YYCHHS
COCTaBa BOJBI.

37. | [lousitne 00 OCHOBAHUSIX OLIEHOYHBI
Y MHIUKATOPAX. JUCT

38. | PacTBOpHLI.

PacTtBOopuMoOcTh  BelecTB
B BOJIC.

39. | Konuenrpanus [IpakTuka
PacTBOPOB. MaccoBas pelIeHus 3a1a4
TOTIst BEIIleCTBA B
pactBope. Brruncienust c
HCTIOJIb30BaHNEM TOHSATHUS
«MaccoBast TIOJISt
BEIIECTBA B PACTBOPEN.

40. | Ilpaktuyeckas paborta Ne [IpakTnueckas
5. [Ipurorosnenue pabora
pacTBOpOB C
onpeaeneHHON
KOHILIEHTpaLHE.

41. | KpyroBopoT  BOABI B TemaTnueckuii
IIPUPOJE. 3arpsi3HeHue MMACbMEHHBIN
npupoaHbIX BoA. OxpaHa ornpoc (Bozaa)
U OYHCTKAa TIPHPOJIHBIX
BOJI

42. | Knaccugpukanus YceTHBIN ompoc,
HEOPTaHHYECKUX O1eHOYHBIH
coequuenuit Ilonsatue o JIACT




rpymnmnax CXOJHBIX
3JIEMEHTOB (IIEJIOYHBIC H

IIEJIOYHO3EMEIbHbIE
METaJLIbI, raJoreHsl,
UHEPTHBIE rassl).
DJIeMEHTHI, KOTOpBIE

o0Opa3yroT  amdoTrepHbIe
OKCHJIBI U TUAPOKCHUJIBI

43. | Knaccudukamms YcrHBIN ompoc,
HEOPTaHUYECKUX OrneHOYHBIH
COCTUHEHUN. JIUCT

44. | Oxcuapl: Kiaccu(puKamus YerHbBI ompoc,
U CBOICTBA. OLeHOYHBIN

JIUCT

45, | OcHoBanwus, TemaTnueckunii
KJaccupuKanus u MUCHbMEHHBIN
CBOMCTBA, CIOCOOBI onpoc
MOJTyYEHUSI.

46. | AMdorepHbIe OKCHUIBI U TemaTnueckuii
TUJPOKCHJIBI, NX CBOMCTBA MUCbMEHHBIN
U TIOJTy4YeHHE orpoc

47. | Kuciaotsl: COCTaB, TemaTnueckuii
KJIaCCU(UKALIS, MUCHhMEHHBIN
HOMEHKJIaTypa, onpoc
¢duznueckue cBoiicTBa

48. | Kucnotsl:  XuMHYECKHe VYcrHbIl onpoc
CBOIiCTBa, CII0COOBI
MOJTYYEHHS. Psan
AKTUBHOCTH METaJJIOB

49. | Comu: xnaccudukanus u Temaruueckuii
CBOMCTBA. MMACbMEHHBIN

ompoc

50. | Beraucnenus o Temarnueckuit
YPaBHEHUSAM XUMHYECKON MUCHMEHHBIN
peaxIun ompoc

51. | l'enernueckas CBA3b [IpakTuka
MEXITY KJlaccaMu pelieHus 3a1a4y
HEOPTaHHYECKUX
COEMHEHUI

52. | Ilpaktuueckas paborta Ne [IpakTnueckas
6. Pemenue paborta
IKCIIEPUMEHTATBHBIX
3ama4 o TeMe

«OcHOBHBIC KJ1aCChI




HEOPTraHUYECKHUX
COCIUHEHUI)

53.

Ypok 000011eHNSA u
cUCTeMaTU3alluy 3HAaHUH

[IpakTuka
pelieHus 3aa1a4y

54,

Kontposbnas padora No2.

KonTtponbsHas
paborta

55.

Ananuz KOHTPOJIbHOM
paboThI

56.

Crpoenue aTOMOB.
CocraB aTOMHBIX sifEp.
N3oTombl. DJIEKTPOHBI.
Ddusznueckuit CMBIC
MTOPSIIKOBOTO HOMEpA
3JEeMEHTA

OLeHOYHBIN
JINCT

S7.

[lepuoanueckuii 3aKOH |
Ilepuonuueckass cucrema
XUMHYECKHX  DJIEMCHTOB
JI.1. Menneneesa.
Ilepuonsl, IPYIIIBL,
noarpynmnsl. duzndeckuit
CMBIC]T HOMEPOB MEPHOJA

U T'PYIIIIbI

VYeTHBII onpoc

58.

CrpoeHue 3IEKTPOHHBIX
000JI04€K aTOMOB TMEPBBIX
20 XUMHYECKHUX
HIIEMEHTOB
MEPUOANYECKON CUCTEMBI
. . MenneneeBa

VYeTHBII onpoc

59.

XapakTepucTuka
XUMHYECKOTO  3JIEMEHTa
[0 €ro TIIOJOKEHUI0 B
MIEPUOTUYECKON  CHUCTEME
. . Menneneera

YeTHBI onpoc,

60.

3HadeHue
MEePUOIUYECKOTO 3aKOHA U
MEePUOIUYECKON CHUCTEMBbI
XHUMUYECKHX  JJIEMEHTOB
JUIs pa3BUTHS HAyKu U
MPaKTUKH.
JI. 1. MeHnneneeB —
YUEHBIN, reaaror u
rpakJIaHUH

YeTHBI onpoc,

61.

Konrpomnbnas padora Ne3

KoHnTponbHas
pabora




62. | DnekrpooTpunarenbHocTs | 1 | - - YcTHBIM onpoc,
aTOMOB XMMHYECKIX
3JIEMEHTOB.

63. | Xumuyeckas CBSI3b: 1 |- - VYerHbii onpoc,
WOHHas, KOBaJICHTHAS
MOJIIpHAs. U KOBAJICHTHAs
HETIOJISIpHAsT

64. | CteneHb OKHCICHHS 1 |- - [IpakTuka
pemieHus 3a1a4d

65. | OxucnuTeapHO- 1 |- - YcTHBIH onpoc,
BOCCTaHOBHUTEIIbHBIE
peaKIuu (OBP).
[Ipouecchl OKHUCIEHHUS H
BOCCTaHOBJICHHSI.
Oxkucnurenu u
BOCCTAHOBUTEIIN

66. | CocraBinenue ypaBHenuit | 1 |- - [IpakTuka
OKHUCJIUTEITHHO- peleHus 3a1a4
BOCCTaHOBUTEJIbHBIX
peaKkuuii 51 CXeM
3JIEKTPOHHOTO OasaHca

67. | Ypok  o06oOmenus wu| 1 |- - VYcTHBIN onpoc
CHCTEMaTU3allH 3HaHUI

68. | Ypok pasBuBatomero | 1 |- - YcTHBIN onpoc
KOHTPOJIS 3HaHU. XUMHUS
B JICCTBUH

OBIIEE KOJIMYECTBO | 68 |3 6
YACOB I10 [TPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

1. Xumus. 8 knace/I"abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKIIHOHEPHOE OOIIECTBO
«M3narenscTBo «IIpocBenieHue;

METOJIUYECKHUE MATEPHAJIBI JIUIS1 YUYUTEJISA
https://rosuchebnik.ru/ - "TIpoceemenne" Kopnopamwus Poccuiickuit yueOHuK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.edu.ru — ®enepansHble 00pa3oBaTeIbHBIC PECYPCHI sl 00IIero 0opa3oBaHus/

2. https://educont.ru/ - Karanor nudppoBoro o6pa3oBareIbHOr0 KOHTCHTA.

3. http://school-collection.edu.ru/ - Equnas xoyiekius uppoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
Xumus:

1. http://www.hemi.nsu.ru/ - OcHOBBI XUMHH. DIIEKTPOHHBIN YUCOHUK.

2. http://hemi.wallst.ru/— OGpa3oBaTeNbHBIN CAUT 115 IIKOJBHUKOB IO XUMHUH




3. https://turlom.olimpiada.ru/news/436 - Typaup M.B. JlomoHOCOBa
4. https://vos.olimpiada.ru/ - Bcepoccuiickast oMMITHaa MIKOJIBHUKOB.
5. https://chem8-vpr.sdamgia.ru/ - Perry BITP.

Ccoiika Ha ypoku: https:/join.skype.com/CTxi68AHUBM3

MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30BATEJLHOTO
MPOLIECCA

YYEBHOE OBOPYJOBAHME

1.ITeyatHble TaOAUIIBI IO YUEOHBIM TEMAM Kypca.
2.Mojienu KpUCTaNIMYECKUX PEIIETOK; IAPOCTEPIKHEBBIE U 0OBEMHBIE MOJIETTH MOJIEKYJL.
3. Konnekuuy HeopraHu4ecKux BEIIeCTB.

OBOPY/IOBAHME JUISI IPOBEIEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JTEMOHCTPALIMIA

1. Kommuiekt «Mukpoiaaboparopus Juisi XAMUYECKOT0 SKCIIEPUMEHTa» ¢ HAOOPOM COOTBETCTBYIOIIHNX
PEaKTHBOB.
2. Habop peaktuBoB u o0opynoBanus A BeinoiaHeHus: OI'D mo xumumu.


https://join.skype.com/CTxi68AHuBM3
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