MYHUIUITAJIBHOE BIOJKETHOE OBIIEOBPA3OBATEJIBHOE YYPEXXJIEHUE
MOI'MJIEBEIIKASI OCHOBHASlI OBIIEOBPA3OBATEJIBHASA HIKOJIA

AHHOTaNMs K pado4yeil mporpamMmme

yueOHoro npeamera « Xumus» 111 8-9 kiaccon
Pabouas nporpamma yuebHOT0 peaMeTa «XUMUsD 00s3aTeNbHON MpeaAMETHOH obnacTu «EcTecTBeHHO-HAayYHbIE
MIPEAMETED» SIBISICTCS YaCThI0 OCHOBHOM 00pa30BaTeIbHOM IIPOrpaMMBI OCHOBHOTO 0b1mero odpaszosanus (OOIT OO0)
MBOY Moruneseukoit OOLLI, pa3paborana B coorBercTBuu ¢ myHKToM 32.1 ®I'OC O00-2021na ocHoBe PT'OC OOO-
2010r. u ITOOIT OO0-2020r. Pabouas mporpaMma mo yueOHoMy npeameTy «Xumush» 1iis 8-9 kiaccoB IPUBEJEHA B
cootBercTBre ¢ POIT OO0 u ®PII no xuMUM B 4acTU coaepkaHusi 00yUYECHHUS U TIIAHUPYEMBIX Pe3yIbTaToB
ocBoeHus mporpamMmel Ha yposae OOO u peanuzyetcs 2 roga ¢ 8 mo 9 kiacc.
[Tpu peannzammu pabodeli MPOrpaMMBbl IO YIeOHOMY IpeIMETy «XUMHUS» HCHONB3YIOTCS YIeOHUKH, BKIIIOUEHHBIE B
Ipunoxenne Ne2 OITY-2022 (npuka3 Munmnpocsemienns Poccun ot 21.09.2022 N 858):
1. Xumus. 8xiacc. Yueonuk (aBropsr ['abpuensu O.C., Octpoymor N.I'., Cnaakos C.A.).. -M.:, IIpocBemicHne
2. Xumus. 9 xiacc. Yuebnuk (aBropsl [abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.).. -M.:, [IpocBerienue

Pabouass mporpamma pa3paboTaHa yduTelleM XUMHH IIKOJBI B COOTBETCTBHU C [lomokeHHeM O padodmx
nporpaMMax M ONpeAessieT OpraHu3aliio 00pa3oBaTeIbHON AEATENLHOCTH YYUTENS B IIKOJIE MO0 MPEAMETY «XUMUS».
Pabouas mporpamMma COIEPXKHUT CICAYIOIIUE CTPYKTYPHBIE 3JIEMEHTHI:

-LIeJTM U3Y4eHUs yueOHOTo npeameTa « XUMHUSD»;

-MECTO Y4eOHOTO IpeiMeTa «XUMHUS» B y4eOHOM IIJIaHe;

-coJlepXKaHue y4eOHOro npeaMeTa « X UMH»;

-IJIAHUPYEMBbIE Pe3yJIbTaThl (JINUHOCTHBIE, METAIIPEAMETHBIE U IPEAMETHBIC);

-TeMaTU4YecKoe IIaHWPOBaHMHE, CHOPMHUPOBAHHOE C y4éToM  paboueil mporpamMMbl BOCIIUTAHUS U BO3MOKHOCTBIO
ncnoas3oBanus DOP/IIOP.

Pabouas mporpamma oOcyxkneHa Ha 3acemanuu [[IMO yuutened-mpeAMETHHUKOB IIKOJBI, MPHHSITA
peleHneM neparornueckoro cosera (mporokoi Ne7 ot 29.08.2023r.), yrBepkaeHa npukazom no MbOY Morunesenkoi
OOMUI 125 ot 29.08.2023r. B kauectBe 4actu cozaepxkanus OOIT O0O.

Ha ocHoBe mawHOW mporpamMmbl yuurtenem paspadarbiBaeTcs KTII B coorBerctBum ¢ IlojoxeHnem o
KaJIeHIapHO-TEeMaTH4YeCKOM IIJJaHMPOBAHWU MO y4deOHOMY mpeamery, Kypcy, moaymo. KTII paccmartpuBaercss Ha
3acenpanuu [IIMO u cornacyercs ¢ 3amectutenem mno Y BP.

Bbinucka
U3 OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'0 00111€r0 00pa3oBaHUA

PaGoyas nmporpamma
yueOHOoro npeaMera «XuMHsD)

naa 8-9 kiaccon
CPOK peajiu3aiuu 2 roaa
(¢ 8 mo 9 ki1acchl)
HEJIN U3YUYEHUSA YYEBHOI'O ITPEIMETA «XUMMU S

OCHOBHBIMU HEJIAMMU3YUYCHUA yLIC6HOFO npeamMeTa «Xumusy A611emcsi:

'(l)OpMI/IPOBaHI/Ie HUHTCIJICKTYaJIbHO pa3BHTOﬁ JIMYHOCTHU, TOTOBOM K CaM006p3,30BaHI/IIO, COTPYAHHUYCCTBY,
CaMOCTOATCIIbHOMY ITPUHATHUIO pemeHI/Iﬁ, CII0OCOOHOM aIalITUPOBATHCA K 6BICTpO MCHAIOMIUMCH YCJIOBUAM KHU3HU;

- HaNpaBJICHHOCTh OOYYCHHS HAa CHCTEMATHUYCCKOE MPHUOOIIeHHE 00yUaIOIIMXCsA K CAaMOCTOSATEIIBHOM O3HABAaTEIbHON
ACATCIIBHOCTH, HAYUYHbIM METOAAM ITO3HAHU, (bOpMI/Ipy}OH_[I/IM MOTHUBALWIO U Pa3BUTHUC CII0COOHOCTEN K XHUMHH,

- o0ecrieueHre YCIOBHIA, CIIOCOOCTBYIONUX MPUOOPETEHUIO OOYYArOIIMMUCS ONbITa Pa3HOOOpPA3HOW JEATEIhHOCTH,
IMO3HAHHUA W CaMOIIO3HAHUs, KIIFOUCBBIX HABBIKOB (KHI-O‘ICBBIX KOMHCTCHHHﬁ), UMCIOIINX YHUBEPCAIBHOC 3HAYCHUC JJIA
Pa3JINYHbIX BUAOB ACATCIIBHOCTH,

- (opmupoBanme o0IIeH (QYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHUCIIC YMEHUH OOBSICHATH U
OLICHUBATDH SABJICHUA OKPYIKAIOMICTO MUPA, UCTIOJIb3Yys 3HAHUSA U OIIBIT, IIOJYUYCHHBIC IPU U3YUYCHHUU XUMUU, IPUMCHATL UX
MIPH PEIICHUH TIPOOJIEM B TTIOBCEAHEBHOM KU3HH U TPYIAOBOU ACATEIHPHOCTH;

- ¢dopMUpOBaHHE Yy OOYYAMOIINUXCS I'YMAaHUCTHYCCKUX OTHOIICHUH, MOHMMAHHUS IICHHOCTH XUMHYCCKUX 3HAHUH IS
BI:Ipa6OTKI/I 9KOJIOT'MYCCKHU uenecoo6pa3H0ro IIOBCACHUA B 6BITy n prI[OBOﬁ ACATCIIBHOCTU B LCJIAX COXPAaHCHUA CBOCTO
3I0pOBBS M OKpYXKarollel MpUpOAHON CpEabI;



- pa3BUTHE MOTHBAllMU K OOYYCHHIO, CITIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIMTAHWIO Ha OCHOBE YCBOCHHS
o0IIeYeIOBeYeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(WIS W HANPaBICHHOCTH JalbHEUIIEro
o0yJeHMS.
3agayamMu Kypca XHMUU SBIISIOTCS:
- GOpMHUPOBAHKE CUCTEMBI XUMHUYCCKHUX 3HAHUH — BaXHEUITNX ()AaKTOB, TOHITHIA, 3aKOHOB U TCOPETUYCCKUX TOJIOKCHHUIH,
JIOCTYITHBIX 0000IICHHIT MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HAYKH;

- MPUOOIIICHNE K HAYYHBIM METOJ[aM MTO3HAHMSI TIPY U3YyUCHHUH BEIIECTB U XUMUYCCKUX PEaKIUii;

- opMHUpPOBAHKE U Pa3BUTHE TIO3HABATEIIHHBIX YMCHUN U UX MPUMEHCHHE B yU4COHO-IT03HABATEIILHOMN U yueOHO-
UCCIIC/IOBATEIBCKON ICATEINbHOCTH;

- OCBOCHHE TPaBHUII 0E30MACHOTO 0OPAIICHUS C BElECTBAMHY B TIOBCETHEBHOM JKU3HH.

MECTO YYEBHOI'O TIPEIMETA «XUMHUS» B YYEBHOM IIJIAHE

Jns n3ydyenus xumun B yue6HoM mane MBOY Morunesenkoir OOLL BeigensieTcs cienyromiee KOIMIeCTBO YacoB:
-B 8 kiacce — 68 yacos (2 yaca B HEZENTIO);
-B 9 kimacce — 68 yacon (2 yaca B HEEIO).

COJEP)KAHUE YYEBHOI'O IPEIMETA

8 KJIACC

IlepBoHayaabHble XUMHYECKHE NOHATHSA

IIpenver xumuu. Ponb XUMUU B JKM3HM 4elOBeKa. XUMHUS B cUcTeMe Hayk. Tema u BemiectBa. Dusnuyeckue cBOWCTBa
BEIIECTB. ATpETaTHOE COCTOSHHUE BemlecTB. [loHATHE 0 MeTomax Mo3HaHWS B XUMHHU. UncTeie BemecTBa u cMecd. CrocoOBI
pasfeneHus cMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUUECKHE dNIeMeHThl. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-
MOJIEKYJIIPHOE YUECHHUE.

Xummyeckass (opMmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX OJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa  BEIECTB.
OTtHocuTenpHass aToMHass Macca. OTHOCHTENbHAas MOJEKYNApHas Macca. MaccoBas A0S XHMHUYECKOTO 3JIEMEHTa B
COEIMHEHHH.

KonunuectBo BewectBa. Moinbs. Mossipaast Macca. B3anMOCBSI3b KOJIMUECTBA, MACChl M YUCIIa CTPYKTYPHBIX €IMHUL] BELECTBA.
Pacuértel o hopmMysIaM XUMHUYECKUX COCTUHEHUM.

Ousuveckue W XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus W e€ MNpU3HaKh. 3aKOH COXPaHEHWS MAacChl BEIECTB.
Xumuueckue ypaBHeHHs. Kiaccuukaiysi XUMAYECKUX peakiiuii (COeTMHEeHNS, Pa3JIoKEeHUs, 3aMelIeHus, 00MeHa).

Xumuueckuil Ikcnepumenm:

3HaKOMCTBO C XHMHYECKOW MOCYIOH, NpaBHiIaMH pPalOTHl B JTa0OpaTOpHH W HpUEMaMH OOpaIleHHs C J1adOpaTOPHBIM
00opynoBaHMEM, H3YUYEHHE U ONMHUCAaHUE (PH3UUECKUX CBONCTB 00pa3Ii0B HEOPraHUMYECKUX BEIIECTB, HAOMIOACHUE (DPU3NIECKUX
(nnaBieHUe BOCKa, TasHUE JIbJla, pACTHPAHHUE caxapa B CTYIKe, KUTIEHHE U KOHJIEHCAIMs BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKaJIMBAaHUE MEAHOM NPOBOJOKM, B3aUMOJEHCTBHE MeJa C KHUCIOTOH) sBIEHUH, HAOMIOJAEHHWE U OINKCAaHHE NPU3HAKOB
MPOTEKaHHsI XMMHUYECKUX PeakIuil (pas3okeHHue caxapa, B3aUMOACHCTBHE CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, pa3iokKeHUE
ruapokcuaa meau (1) mpu HarpeBanum, B3amMonelcTBHE dkene3a ¢ pactBopoMm coim mead (ll), msydenwe croco6oB
paszmeneHusl cMeceil: ¢ TOMOIIBI0 MarHuTa, (MIBTPOBAHUE, BBHINAPHBAHUE, AUCTHIUILAINS, XPOMAaTOrpadusi, IPOBEACHUC
OUYNCTKH TIOBApPEHHOM CONM, HAOMIOAECHHE U OINMCAaHHE pEe3yJIbTaTOB IPOBEICHUS ONBITA, WIIIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUS MacChl, CO3[aHNE MOJEINICH MOJIEKYII (IIapOCTEP>KHEBBIX).

Baskneiimme npeacTaBuTe I HCOPraHUYECKUX BEIECTB

Bosnyx — cmeck razoB. CocraB Bo3ayxa. Kuciaopoa — aneMeHT U mpocToe BeliecTBo. HaxoxaeHue Kuciopoja B IpUpoje,
(u3mUecKue U XUMHYECKHe cBoiicTBa (peakiuu ropenust). Okcuasl. Ilpumenenne kucnopoaa. CriocoObl MOIy4eHUs KHCIOpoaa
B TabopaTopuu U npoMsIIIeHHOCTH. KpyroBopoT kucnopoaa B npupoze. O30H — alutoTporHast MOAM(UKAIS KUCTIOPO/a.

TemoBolt 3pPeKT XUMUUECKOH peakuy, TEPMOXUMHUIECCKUE YPAaBHCHHMS, 3K30- M SHAOTCPMUYECKHE pEeakuuu. TOIUIHBO:
YroJib M MeTaH. 3arps3HEHUE BO3LyXa, YCHUIICHHUE ITAPHUKOBOTO 3 (PEeKTa, pa3pyLUIeHHE 030HOBOTO CIIOSL.

Bomopon — asneMeHT u mpocToe BemecTBO. HaxokaeHue Bomopoja B HpUpPOAE, (U3MUECKHE M XHMHYECKHE CBONCTBA,
pUMEHEHHE, CIIOCOOBI moydeHus. KucmoTs! u comu.

MomstpHbIit 00BEM ra3oB. PacdéTsl Mo XUMHYECKUM YPaBHCHUSIM.

Odusuueckue cBOHCTBa Boxbl. Boma kak pactBopurenb. PactBopbl. HacblllleHHBIE M HEHACBHILIEHHBIE PAaCTBOPBI.
PactBopumocTs BemiecTB B Boge. MaccoBasi 10l BEIIECTBA B pacTBOpe. XUMHUEcKue cBoicTBa Bojbl. OcHoBanus. Poib
pacTBOPOB B MPUPOJIE U B KU3HU yesoBeka. KpyroBopot BojbI B pHUpoie. 3arpsi3HeHHE NMPUPOIHBIX BoJ. OXpaHa U OYHCTKA
MIPUPOIHBIX BOJI.

Knaccudpukanuss Heopranumueckux coeamHennii. Okcuapl. Knaccmdukanus OKCHAOB: coseoOpasyroniie (OCHOBHBIC,
KHUCJIOTHBIE, aM(oTepHble) U HeconeoOpasytonre. Homenkiatypa okcunoB. @uznyeckue U XUMUYECKHE CBOMCTBAa OKCHIOB.
[Tony4yenne okcuao0B.

OcHoBanus. Kinaccudukaiysi ocHOBaHUHN: HIETOYN ¥ HEPACTBOPUMBIC OCHOBaHU. HoMeHKkaTypa ocHOBaHuH. Du3ndeckue u
XUMHUYECKHE CBOMCTBA OcHOBaHUH. [lomyuenne ocHOBaHMA.

Kucnotel. Knaccudukanus kucinot. Homenknarypa kucnor. @uzndyeckne ¥ XMMAYECKHE CBOWCTBA KHCIIOT. Ps akTHBHOCTH
metauioB H. H. bekeroBa. ITonyuenne kucnor.

Conu. Homenknarypa coneil. @usnueckue 1 XuMu4eckrue cBorucTBa coseil. [lomydyenue coneit.
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I'enetnueckas cBA3b MEXIY KJIacCaMH HEOPTaHUUECKUX COETUHEHUH.

Xumuueckuii Ikcnepumenm:

Ka4eCTBCHHOE OIpeeNiCHHe COACP)KaHMsI KHCIOpoIa B BO3IyXe, IMONy4YeHHe, coOMpaHWe, PACIO3HABAHHWE M HU3yUCHHUE
CBOICTB KHCJIOpOAa, HaOJIOJEHUE B3aUMOCHCTBUS BEILIECTB C KHUCIOPOJOM M YCIIOBUS BO3HHUKHOBEHHS U NpEKpaleHHs
ropenus (okapa), O3HaKOMJICHHE ¢ 00pa3IaMi OKCHIOB H OIMCAHUE MX CBOICTB, MOIydeHHE, cCOOMpaHue, paclio3HaBaHHUE U
M3y4eHHE CBOWMCTB Bomopoma (ropeHue), B3aumomeictsue Bomopoma ¢ okcumoMm Memd (I1) (BO3MOKHO HCIIOIB30BAHKE
BUJEOMATEpPHAJIOB), HaOMIOACHHE 00pasloB BELIECTB KOIMYECTBOM 1 Monb, HcclenoBaHHE OCOOEHHOCTEH pacTBOpEHHs
BEIIECTB C PA3IUYHON PAaCTBOPUMOCTBHIO, NPHUTOTOBJIEHHE PACTBOPOB C OMpPENEIEHHOW MacCOBOW JOJIEH pacTBOPEHHOTO
BEIeCTBA, B3aMMOJCHCTBHE BOJBI C MeTaUIaMH (HATpUEM W KaiblieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPHAIIOB),
UCCIIel0OBaHUE 00pa3l0B HEOPIaHUMUECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB, HAONIOJCHUE U3MEHEHUsS] OKPAacKH UHIUKATOPOB B
pacTBOpax KHCIOT W IIeNovuei, u3ydeHne BammopercTus okcuaa memu (II) ¢ pacTBopoM cepHO# KHCIOTBHI, KHCIOT C
MeTaJUIaM{, peakuuil HeHWTpanu3alud, MOJIyY€eHHE HEPACTBOPUMBIX OCHOBAaHUI, BBITECHEHHE OJHOTO MeETaula APYIMM U3
pacTBOpa CoJH, pellieHUEe SKCIEPUMEHTAIBHBIX 3a]a4 110 TeMe «BakHelIre ki1acchl HEOPraHUUECKUX COCTUHEHU.

Iepuonnyeckuii 3akoH u Ilepnoanyeckas cucrema xumuueckux 3jeMmeHToB /. M. Mennenaeesa. CTpoeHHe aTOMOB.
Xumuyeckasi cBsi3b. OKMCINTEBLHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[lepBrie TOMBITKM KIacCH(HUKAINN XUMHYECKHX HJIEMEHTOB. [IOHATHE O Tpymmax CXOAHBIX DJIEMEHTOB (IIEJIOYHBIE U
IIeJT0YHO3EMENbHBIE METAJUIbl, TaJOreHbl, HWHEPTHHIE Ta3bl). ODJIEMEHTHl, KOTOpHIE 00pa3yloT aM(OTEepHBIE OKCHABI U
THUAPOKCUIBL.

Ilepnonnuecknii 3akoH. llepmommueckas cucrema xummuueckux snemeHToB [I. M. MenpeneeBa. KopoTkonepuomnas u
JUTHHHOTIepHoAHas (opMmbl Ilepromanyeckor cucteMbl XuMu4ecknx sneMeHTOB JI. M. MenneneeBa. Ilepuonsl W TpyIIBL
Du3nyecKuit CMBICIT HOPSIIKOBOIO HOMEPA, HOMEPOB MEPHOA U TPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX syep. M3orombl. DnekTponbl. CTpoeHHe 3JISKTPOHHBIX 000J0YeK aTOMOB MepBhIX 20
XuMU4deckux siemeHToB Ilepmommdeckoit cucremsr JI. M. MennmeneeBa. XapakTepuCTHKa XMMHYECKOTO AJIEMEHTA TIO €ro
nosioxkenuto B Ilepuoanueckoit cucreme J1. 1. Menzneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTOMOB XUMHUECKHX JIEMEHTOB, METAJUINYECKUX M HEMETAJUIMYECKHX CBOMCTB IO
TpyIIaM U MEPUOAaM.

3uauyenue Ilepuoanueckoro 3akoHa u Ilepuoguueckoil cCUCTEMBI XUMHUUYECKUX 3JIEMEHTOB Ul PAa3BUTUS HAYKU U MPAKTUKHU.
J. 1. MenzeneeB — y4€Hblii U IpaKAaHUH.

Xumuueckass cBs3b. KoBasnieHTHas (MOJIIpHAs U HEMONApHAs) CBSI3b. DJIEKTPOOTPUIATEIBHOCTh XUMHUYECKHX 3JIEMEHTOB.
Honnas cBA3s.

Crenenb okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl okucaeHus 1 BoccTaHOBIEHHs. OKUCIUTENH
¥ BOCCTAaHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHHne OOpa3IOB BEIIECTB META/UIOB M HEMETAIJIOB, B3aUMOJAEHCTBHE THAPOKCHAA IMHKA C PACTBOPAMHU KHUCIOT U
11eJI04Y€H, MPOBEZCHUE OIBITOB, MJUTIOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (ropeHue, peakun
Pa3JI0KEHUS, COCAMHCHUS).

Mesxicnpedmemmuuwie ceazu

Peanuzanust MeXIpeMETHBIX CBA3EH MPHU W3YUYEHUH XUMHH B 8 KJIacCe OCYIIECTBIISIETCS Yepe3 MCIONb30BaHUE KaK OOIINX
€CTECTBEHHO-HaYUYHbIX IOHATHHM, TaK M MOHATUH, SABIAIOLUIMXCS CHUCTEMHBIMHM JUIS OTHENBHBIX IPEIMETOB €CTECTBEHHO-
HAy4YHOT'O LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE MOHSATHS: HAy4YHBIH (DakT, THIOTE3a, TEOpHs, 3aKOH, aHalW3, CHHTE3, KIacCH(pHUKalus,
HNEPUOMIHOCTD, HAOIIOICHNE, SKCTIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOAEIb, SIBIICHHE.

®duzuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, JEKTPUUECKUIA
3apsj, BEMIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, T'a3, (pU3nUecKue BENMYUHBI, SANHHUIBI H3MEPEHUS, KOCMOC,
I1aHeThl, 3BE3a61, ComHIIE.

Buonorus: porocunTes, apixanue, buocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaIbl, TOPHBIC TOPOABI, TOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKAsI peaKIusl

Ilepuoauueckuii 3axoH. Ilepuommueckas cucrema xumuueckux diemeHtoB JI. WM. MenpeneeBa. CrpoeHue aToMOB.
3aKOHOMepHOCTI/I B M3MEHCHHMH CBOMCTB XMMHYECKHUX 3JICMEHTOB TIIEPBBIX TpéX MEPHUOJ0B, Kaius, KaJIbIUd U UX COC}II/IHeHI/Iﬁ B
COOTBETCTBUU C TIOJIOKEHUEM AIIEMEHTOB B Ilepronuueckoil cucTeMe U CTPOEHUEM UX aTOMOB.

Crtpoenue BeliecTBa: BUJIbI XUMUUECKOHN CBSI3U. THIIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA
KPUCTAJUIMYECKON PEIIETKH U BUIa XUMUYECKOH CBS3U.

Krnaccugukanus 1 HOMEHKIATypa HEOPraHUISCKUX BEHIECTB. XMMHUYIECKAE CBOWCTBA BEIIECTB, OTHOCAIIUXCS K PA3IMIHBIM
KJlaccaM HEOPraHMYECKUX COCMHEHUHN, FTeHEeTUYECKas CBA3b HEOPraHNYECKUX BEILECTB.

Krnaccugpukanus XUMUYECKUX PEeaKIUii IO pa3IMYHBIM IPH3HAKaM (TI0 YHCITY M COCTaBy YYaCTBYIOIIUX B PEaKIMU BEIICCTB,
o TerioBoMy 3(QeKTy, M0 H3MEHCHHIO CTEIeHEeH OKHCICHHS XHMHUYECKHUX DIIEMEHTOB, IO OOpPaTHMOCTH, O YYaCTHIO
KaTaau3aTropa). JK30- U YJHAOTEPMHUUCCKHE PEaKIINU, TS PMOXUMHUECKIE YPABHEHUS.

[onsaTHe 0 ckopocTH XuMH4Yeckoil peakiuu. [loHsaTrHe 00 00paTHMBIX ¥ HEOOPATHMBIX XUMHYECKUX peaknusx. [loHstue o
TOMOI'€HHBIX U FeTeporeHHbIX peakuusx. Ilonsatue o katanuze. [lonarue o xumuyeckoM paBHoBecuu. PakToOpsl, BIMSIOIUE HA
CKOPOCTb XMMHYECKOW PEAKLIUU U MOJI0KEHUE XUMHUUYECKOTO PABHOBECHSL.

OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEaKLUM, 3JEKTPOHHBIM OajaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOW  pEaKIUH.
CocraBieHre ypaBHEHHH OKHCINTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHH C FICIIOJIB30BAHIEM METO/a SJIEKTPOHHOTO OanaHca.



Teopust 3IEKTPONUTHYCCKON TUCCOIMAIMU. DICKTPOIUTHI U HEAIEKTPOIHUTHL. KaTHOHBI, aHHOHBI. MeXaHU3M TUCCOIHAIN
BEIIECTB C Pa3NUYHBIMU BUJAMU XUMHUECKOH cBs3U. CTeneHb nucconuanyy. CHIbHBIC U CITa0bIe AIICKTPOIHTHL

Peakinn nonHoro oOMeHa. YCIOBHUS MPOTEKAHUS Peakuii MOHHOTO 0OMEHa, TOJIHBIE M COKpPAIIEHHBIE HOHHBIC YPaBHEHUS
peakuuii. CBOHCTBa KHCJIOT, OCHOBAaHWM W COJIed B CBETE€ NPEACTAaBICHUNA OO0 3JICKTPOJUTHUYECKONW JUCCOIUAIIHH.
KavecTBeHHbIe peakiuy Ha HOHBL. [1oHATHE O rHApONN3e coeil.

Xumuueckuii s3kcnepumenm:

03HAKOMJICHHE C MOJEISIMH KPUCTANIMYECKUX PEMIETOK HEOPTaHMYECKUX BEHICCTB — METAJUIOB M HEMETAJUIOB (rpadura u
anMasa), CJIOKHBIX BEIIECTB (XJIOPHIA HATPHs), UCCIEIOBAaHNE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOH PEeakIlH OT BO3IEHCTBHUS
Pa3IMYHBIX (aKTOPOB, MCCIEJOBaHUE 3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, MPOIECCa JUCCOLMAIMN KUCIIOT, LIeIoYer n
cojel (BOSMOXKHO HCHONB30BaHHE BHACO MATCPHANIOB), IPOBEICHUE OIBITOB, WIDTIOCTPUPYIOIIUX IPH3HAKKA MPOTEKAHISI
peakuuii noHHOTO 0OMeHa (00pa3oBaHKE OCaJIKa, BBIICICHHE Ta3a, 00pa30BaHKE BOBI), OMBITOB, HJLTIOCTPUPYIONIMX MTPUMEPHI
OKHCJIMTEIIFHO-BOCCTAHOBUTEIBHBIX PEAKIUI (TOpEHHUE, PEaKI[UH PA3JIOKCHHUS, COSAMHEHNU ), PACIIO3HABAHHE HEOPTaHMIECKUX
BEILIECTB C TIOMOIIIBI0 KAYeCTBEHHBIX PEeaKIUii Ha HOHBI, pellIeHNe SKCIIEpPUMEeHTAJIbHBIX 3a/1a4.

HeMmeTasibl 1 nX coeIMHEHUS

OOmas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIe CTeNeHH OKucieHus. CTpoeHue u
(u3HYecKue CBOWCTBA NPOCTHIX BEIIECTB — TajloreHOB. XHUMHYECKHE CBOMCTBa Ha IpHMepe XJopa (B3amMoneicTBHe C
MeTaJUIaMH, HEeMETaJUIaMHy, Ienodamu). Xiioposoxopos. CoisiHas KHCIO0Ta, XUMUYIECKHE CBOMCTBA, TOydeHNE, IPUMEHEHHE.
JeiicTBre Xi10pa U XJIOPOBOAOPOIA HA OPTaHU3M UelloBeKa. BaskHere XIIOpUIbl I UX HAX0XKICHNE B IPUPOIE.

Oomas xapakrepuctika sneMeHToB VIA-rpynmbel. OcOOSHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTENEHH OKHCIICHUSL.
CrpoeHre 1 Qpu3nUecKre CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOJIa U cepbl. AJUIOTPOITHBIE MOAM(UKALIUHA KACIOPOJIA U CEPHI.
Xummdeckne cBoiicTBa cephl. CepoBOOOpOnN, CTpoeHHe, (H3WYecKkne W XHMHYECKHe CBOHCTBAa. OKCHIBI Cephl Kak
IPEICTaBUTENIM KUCIOTHBIX OKCHIOB. CepHas Kuciora, (QU3MYECKMe W XUMUYECKHe CBOMcTBa (0OIIME Kak IMpeACTaBUTEINs
KJIacca KHCJIOT U crienuduyeckre). XMMHYECKHe PeaKiiH, JIeKallie B OCHOBE IPOMBIIUICHHOTO Croco0a MONTy4YeHUs] CEPHON
kucnotel. [Ipumenenne cepHoit KucmoTel. COMM CEPHOM KHCIIOTHI, KAUeCTBEHHAS peakus Ha cynbhaT-noH. HaxoxneHue cepsl
U e€ COeMHEeHWI B NpHpoje. XUMHYECKOe 3arps3HEHHEe OKpYKaromleld Cpeabl COCAMHEHUSMH cepbl (KHCIOTHBIC O,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MpeaoTBpaleHNUS.

OO0mmas xapakTepucTHKa 1eMeHTOB V A-rpymiibl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEePHBIE CTEIIEHN OKUCIICHUSA. A30T,
pacpocTpaHeHHe B TpHUpoae, (PU3MUecCKHe M XUMHYECKHe CcBoicTBa. KpyroBopor a3zora B mpupone. AMMHAK, €T O (pH3HYECKHe
U XHMHYECKHe CBOWCTBA, MoJy4eHHe U npuMmeHeHue. Coinu aMMOHHMs, UX (QU3MYECKUE M XMMHUYECKHE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHas peakiys Ha HOHBI aMMOHUS. A30THasi KHCIIOTa, €€ ToJydeHHe, (PU3NIEeCKAe U XUMHUECKUEe CBOMCTBa (oOIime
Kak MPeACTaBUTEN Kacca KUCIOT U cnenuduaeckue). Vcnonbp30Banne HUTPATOB U COJICH aMMOHISI B KA4eCTBE MUHEPAITBHBIX
yaoOpeHuil. XMMHUUeCcKoe 3arpsisHEHHE OKpYIKaIOIIeH cpelibl COeMHEHNSIMU a30Ta (KUCIIOTHBIE TOXKIH, 3arpsi3HEHNE BO3/yXa,
MOYBkI U BOJI0EMOB). Docop, amnoTponHeie Mogudukanuu Gocdopa, puszndeckue U xuMudeckne cpoictsa. Okeup pochopa
(V) u dochopras kucinora, QU3NUECKHE M XHMHYECKHE CBOWCTBA, NojydeHwe. Vcmonp3oBanue (ochaToB B KadecTBE
MHUHEPAJIbHEIX YI0OPEHHH.

OO6mas xapaktepucTtuka 37eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTEIMEHHW OKHUCIIEHHUS.
VYraepon, ammoTpomHbIe MOAM(HKAIINK, PACIPOCTpaHEHHWE B MpUpone, (U3MUYeCKHe W XUMHUYECKHE CBOUCTBA. AIcCopOIus.
Kpyroeopor yraepoma B mnpupoge. Oxcuabl yriepona, ux (usuueckne ¥ XHUMHYECKHE CBOMCTBA, ACHCTBHE Ha JKUBBIC
OpraHu3Mbl, TOJYYCHHE M NPUMCHEHHE. JKOJOTHYECKHe MpoOJIeMbl, CBs3aHHble ¢ okcuaoM yrimepoaa (IV), rumoresa
100aNFHOTO TOTEIDICHUS KIMMaTa, MapHUKOBBIH d(@ekT. YrombHas KHCIOTa U €€ CONM, X (U3UUSCKHEe W XUMHYCCKHUE
CBOWCTBa, TOJIydeHHE M NpuMeHeHHe. KauecTBeHHas peakiust Ha KapOoHAT-HOHBL. lcmoip3oBaHHME KapOOHATOB B OBITY,
MCAUIUHE, TPOMBIIIJICHHOCTHU U CEJIbCKOM XO3SMCTBE.

[lepBoHa4yanbHBIE TOHATHS 00 OPraHWYECKUX BEIECTBAX KaK O COCTUHEHHSX yriiepoaa (MeTaH, dTaH, JTHICH, alleTUIICH,
9TaHOJ, TJIUIEPHH, YKCYCHAsI KHCI0Ta). [IpupomHbIe HCTOYHUKH YTIIEBOIOPOAOB (Yroib, IPUPOIHEINA Ta3, He()Th), MPOITYKTHI
ux nepepaboTku (OCH3MH), UX POJb B OBITY M HPOMBIIUICHHOCTH. [IoHATHE 0 OMONOTMYECKM BaKHBIX BEIIECTBAX: KHpaX,
OenKax, YrIeBoJax — M X POJIH B XKH3HHU YelloBeka. MarepruaibHOe eAHHCTBO OPTraHUIECKUX M HEOPTaHUICCKUX COCTUHECHUH.

KpemHnii, ero ¢u3uyeckre 1 XUMHIECKHAE CBOWCTBA, MONy4YeHHE U puMeHeHne. CoemuHeHus] KpeMHUs B rpupoxe. Oomiue
npeacTabineHus 06 okcuae kpemans (IV) u kpeMHueBor kucinote. CUIIMKATHI, UX UCIIOJIB30BaHKUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxrelimme CTpOUTENbHBIE MaTepHalbl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, jkeie300eroH. I[Ipobmemsl Oe3omacHOro
HCIIOJIE30BAHUS CTPOUTENBEHBIX MATEPHAIOB B TIOBCEIHCBHOM KI3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3OB HEOPTaHUIECKUX BEIIECTB, CBOUCTB COJITHON KUCIIOTHI, IPOBEACHUE KAUYECTBEHHBIX PEaKIUid Ha XJIOPHUII-
HWOHBI U HaGJ’HO)IeHI/Ie IMPU3HAKOB UX IMMPOTCKAaHUA, OIBIThI, OTPaKarolunue (1)[/13I/I“ICCKI/IG M XUMHUYECKHE CBOMCTBA TaJJOTCHOB U UX
COeIMHCHUH (BO3MOXKHO HCIIOJIb30BAHUE BHJCOMATEPUANIOB), O3HAKOMJICHHE C OO0pasliaMu XJIOPHIOB (TaJOTEHHJIOB),
O3HAKOMJICHHE ¢ 00pa3laMu Cephl B € COeAMHEHHAMH (BO3MOXKHO HCIIOIb30BaHHE BHIEOMaTEPHANIOB), HaOII0IeHHE TIpoliecca
o0yTrmTUBaHUs caxapa TOJ JSWCTBHEM KOHIICHTPHPOBAHHOW CEPHOU KHCIOTHI, H3yUCHNE XUMHUCCKHX CBOMCTB pa30aBICHHOM
CEpPHOI KHCIIOTHI, TMPOBEJCHHE KayeCTBEHHOW peakluu Ha Cyib(parT-noH M HaOJIOJCHHEe Mpu3Haka e€ MpoTeKaHus,
O3HAKOMIJICHHE C (DU3NIECKUMHU CBOMCTBaMH a30Ta, pocdopa u ux coenHEHUH (BO3MOXKHO UCIIOBF30BAHUE BUICOMATEPUATIOB),
obpasnamu a30THBIX U (ocopHBIX yIOOpEHHH, MOTy4YCHHE, COOMpaHUe, pacIO3HABAHUE W HM3YYCHHE CBOHCTB aMMHAKa,
IPOBEICHUE KaUEeCTBEHHBIX PeakIiii Ha HOH aMMOHUS U (hocaT-noH U u3ydeHHe NPU3HAKOB UX IPOTEKAHHs, B3aHMOJICHCTBIE
KOHIICHTPHPOBAHHON a30THOH KHCJIOTHI C MeIbi0 (BOSMOXKHO HCIIONIB30BAHUE BUACOMATCPHAJIOB), H3y4YEHHE MOJENCH
KPHUCTAIUIMIECKUX PEIETOK anMasa, rpadura, yiuiepeHa, 03HAKOMICHUE C MPOLECCOM aJICOPOIMH PAaCTBOPEHHBIX BEIECTB
AKTHBHPOBAHHBIM YIIEM M YCTPOWCTBOM IPOTHBOrasa, IIONyYeHHE, COOHMpaHWE, pacIO3HaBaHHE M HU3YUCHHE CBOWCTB
YIIIEKHCIIOTO Ta3a, MPOBE/ICHIE KAYeCTBCHHBIX PEAKINi Ha KapOOHAT U CHJIMKAT-HOHBI M N3yYCHHE IIPU3HAKOB MX IIPOTEKAHUS,



03HAKOMJIEHHE C MPOAYKIHEH CHIMKATHON MPOMBILIUIEHHOCTH, PELICHHUE SKCIEPUMEHTANbHBIX 3a7a4 1o Teme «Bakueilmue
HEMETAJUIbl U UX COEUHEHU.

Metayibl 4 UX COEIMHEHUS

OO0mas xapakTepuCTHKa XUMHYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBaHHMM WX MoJiokeHUs B llepuonuueckoil cucreme
xumuueckux nemeHToB Jl. M. MenzeneeBa u ctpoeHust atomoB. CTpoeHHe MeTaJliIoB. MeTainueckas CBsA3b U MeTaJuIndecKast
KpUCTAJUTMYECKasl PeméTKa. DIEKTPOXUMUYECKUN psii HaNpsDKeHHH MeTauioB. Du3nWyeckne W XHMHYECKHE CBOMCTBA
MeTaiuioB. OOmue crocoObl ModydeHus: MetaioB. IIOHATHE O KOpPpO3WMH METaJUIOB, OCHOBHBIE CHOCOOBI 3aIIMTHI UX OT
koppo3uu. Cruiassl (cTajb, YyTr'yH, JIOPATIOMUHUM, OpPOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[lenouynble MeTayibl: ToJokeHue B llepuoguueckoil cucteme xuMudeckux snemeHToB [[. M. MeHpaeneeBa, cTpoeHHe UX
aTOMOB, HaxOJIeHHe B npupojie. Puzndeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HAaTpus U Kaius). OKCUIBl U TUAPOKCHIBI
HaTpus U Kanus. [IpuMeHeHne nenoyHbIX METAIUIOB U UX COSAHMHEHUH.

[[{emouno3zeMenpHBIE METAJUTBI MATHUM M KaJbIUil: ToyokeHne B [leprogudeckor cucreMe xumudeckux anemeHToB J[. U.
MenzeneeBa, CTpOCHHE HX aTOMOB, HAaXOXAEHUE B mpupone. Pu3nyeckne M XUMHUYECKHME CBONCTBA MarHus M KaJbIUs.
Baxuelinme coeMHEHNS KATbIHS (OKCHI, TUAPOKCHU, CONH). JKECTKOCTH BOABI U CIIOCOOKI €€ yCTpaHCHUS.

Amomunnii: nonoxkenue B Ilepmomnueckoit cucteme xmmuueckux snementoB [[. M. MenpeneeBa, cTtpoeHue aroma,
HaxokJeHue B npupozae. Ou3nuecKkue W XMMHUYECKHE CBOWCTBA alfOMUHUSA. AMGDOTEpHBIE CBOMCTBA OKCHIIA M THIPOKCHIA
ATIOMHHUSL.

XKenezo: monoxxenne B [leprogndeckoi cucrteme xumuiecknx anementoB JI. 1. MenneneeBa, ctpoeHre aToMa, HaX0X/ICHNE
B npupojie. Puznyeckre U XUMUYECKHE CBOMCTBA jxene3a. OKcuapl, THAPOKCHIIBI U conu xkenesa (II) u sxenesa (I11), ux cocras,
CBOMCTBA U MOJYYEHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C O0pa3laMi METaUIOB H CIDIABOB, MX (PH3WYECKUMH CBOHCTBaMH, H3YYCHHE pe3yJIbTaTOB KOPPO3UH
METAJJIOB (BO3MOYKHO HCIOJb30BaHHUE BUIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOCHCTBUS OKCUIA KAJIBIUA U HATPHS C BOJIOM
(BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPHANIOB), HCCIEOBAHHWE CBOMCTB KECTKOM BOABI, Mpollecca TOpEHHs XKele3a B
KHCIOpoJe (BO3MOXKHO MCIIONB30BaHUE BUAECOMATEPHATIOB), TPU3HAKOB MIPOTEKAHSI KAYECTBEHHBIX PEaKINii Ha HOHBI: MarHus,
KaJbIys, amoMuHUs, IuHKa, sxene3a (II) m xenesa (1), menu (II), HaGmiogeHWE W OMUCAHME MPOLIECCOB OKPAITUBAHU
IUIAMEHU HMOHAMHU HATpHsl, Kauusd W Kalblus (BO3MOXHO MCIIONB30BaHHE BHAEOMATEPHAJIOB), HCCIIEOBaHUE aM(pOTEPHBIX
CBOMCTB rJIpOKcHIa aJIOMUHUA U THAPOKCUIA LIMHKA, PELLICHHE SKCIIEPUMEHTAIbHBIX 3aa4 [0 TeMe «BaxxHele MeTauibl 1
UX COCAMHEHUS.

XuMHus U OKpYKAWIIAs cpeaa

BemectBa 1 MaTepualibl B IOBCEITHEBHON JKM3HU YelloBeKa. be3onacHoe UCIONb30BaHUE BEIIECTB U XUMUYECKUX PEAaKIHN B
ObITy. IlepBas moMoIIb TP XUMHUUECKUX 0XKOTaX U OTPaBJICHUSX.

XUMHYECKOe 3arpsi3HEHUE OKpYysKaromleil cpeapl (ImpeaenbHas NOMyCTHMasl KOHIEHTpanus Bemiects, nanee — I1/IK). Poms
XMMUJH B PEIICHUH YKOJIOTHYECKUAX TPOOIIEM.

Xumuueckuii Ixcnepumenm:

H3ydeHre 00pa3ioB MaTEPHANIOB (CTEKIIO, CIIaBHl METAIIOB, TOJIMMEPHBIEC MaTePHAIbI).

Mesxwcnpeomemmnuie ceéa3u

Peanuzanust MeXNpeAMETHBIX CBA3EH MPU U3YYEHUH XUMHH B 9 Kllacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TIOHATHH, TaKk ¥ TOHATHH, SABISIOUIMXCS CHCTEMHBIMH JUIS OTJENBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIe TOHATHUS: HAy4YHBIH (DakT, TUIOTE3a, 3aKOH, TEOpHs, aHAJIW3, CHHTE3, Kiaccuukaus,
MEPUOJANIHOCTh, HAOIIOZCHUE, OSKCIEPUMEHT, MOJEIHpPOBaHHUE, H3MEpEeHHe, MOJIeNb, SBJCHHUE, MApHUKOBBIN 3ddekT,
TEXHOJIOTHs, MaTepHaIbL.

®duzuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIU, U30TOIbL, PAIMOAKTUBHOCTb, MOJIEKYJIa, JEKTPUUECKHIA
3apsj, TPOBOJHUKH, MOIYNPOBOJIHUKH, IHUDJICKTPUKH, (OTORIEMEHT, BEIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTb, KPUCTAILTIYCCKAST PEIIETKA, CIUIABHI, (PH3NUECKIE BETUUMHEI, SANHHUIBI H3MEPECHUS,
KOCMHYECKO€ MPOCTPAHCTBO, IIAHETHI, 3BE311bl, COJTHIIE.

buonorus: ¢orocunres, npixanue, 6mocdepa, 3KOCHCTEMa, MUHEPAIBHBIC YIOOPEHHS, MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI,
MUTaTEIIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaIbI, TOPHBIC TOPOBI, TOJIE3HBIC UCKOMIAeMBbIe, TOIUTHBO, BOAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI ITIO XUMHWUN HA YPOBHE OCHOBHOTI'O
OBLIEI'O OBPA3OBAHNSA

JIMMHOCTHBIE PE3YJIbTATDBI
JInuHOCTHBIE pE3yNbTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOTO 00LIero o0pa3oBaHUs AOCTHraloTCs B Xole OOy4eHHUs] XHMHUHU B
eIMHCTBE y4eOHON M BOCIIMTATEIBHON JACATEIFHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMI POCCHUCKUMHE COLMOKYJIETYPHBIMU U
JlyXOBHO-HPaBCTBCHHBIMH IIEHHOCTSIMHU, TMPHUHATHIMH B OOIIECTBE MpaBHJIaMH W HOPMaMH IOBEACHUS U CIIOCOOCTBYIOT
IpoleccaM CaMOIO3HAHUSA, CAMOPA3BUTHSA U COLMAIIN3AaUN 00Yy4atoIUXCs.
JIn4HOCTHBIE pPE3yNIbTaThl OTPaXKAIOT TOTOBHOCTH OOYHYAIOLIMXCS PYKOBOACTBOBATbCA CHUCTEMOM IMO3UTHBHBIX LIEHHOCTHBIX
OpUEHTALUHN U pacIIUpPEHUE OIbITa AEATENBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YaCTH:
1) maTpMoTHYECKOIr0 BOCIIUTAHMS
LEHHOCTHOTO OTHOLICHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJEIUIO, IOHUMaHUS 3HaYeHHs
XHUMHAYEeCKOW HAayKH B >KU3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIANETh TOCTOBEPHOW HMH(pOPMAIEH O MEepeTOBBIX
JOCTIDKCHUSX M OTKPBITHAX MHPOBOM M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTpOHCTBE
Mupa 1 o01IecTBa;



2) rpaskAaHCKOI0 BOCIIUTAHUS S

OPEACTaBIEHH O COLMAIBHBIX HOpPMAax M IPABMIAX MEKINYHOCTHBIX OTHOIUIEHHH B KOJUIEKTHBE, KOMMYHHUKAaTHBHOM
KOMIIETCHTHOCTH B OOIIECTBEHHO IIOJIC3HOM, y4eOHOMCCIENOBATENBCKOM, TBOPYECKOH M JPYyrHX BHIAX MAESTENbHOCTH,
TOTOBHOCTH K Pa3HOOOpPA3HOH COBMECTHOW AEATEIbHOCTH IPH BBHINOIHEHWH Y4eOHBIX, TO3HABATENbHBIX 337124, BBIIOJIHEHHH
XMMHUYECKUX KCIIEPIMEHTOB, CO3aHUN YI€OHBIX IIPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHMMAHHUIO M B3aNMOIIOMOIIH B TIpOIiecce
3TOH y4eOHOH [esTeNbHOCTH, TOTOBHOCTH OLCHHMBATh CBOE IIOBEJEHHE W IOCTYNKH CBOMX TOBApHINEHl C ITO3HIUH
HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUNI IOCTYIIKOB;

3) IECHHOCTH HAYYHOI0 IO3HAHUS !

MHUPOBO33DEHUYECKUE IPEACTABICHHUA O BEIIECTBE M XHUMHUYECKOH pPEaKLMU, COOTBETCTBYIOIIKME COBPEMEHHOMY YPOBHIO
Pa3BUTHSA HAYKH M COCTaBISIONINE OCHOBY I HOHMMAHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA, IIPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHA IPUPOABI, B3aUMOCBA3AX YEJIOBEKAa C NMPUPOJHOW CPEJOH, O pOIM XUMHUHU B IO3HAHUU ITHUX
3aKOHOMEpPHOCTEH;

II03HABaTeIbHBIE MOTHBBI, HAIPABICHHBIC HA IIOTYYCHHE HOBBIX 3HAHWI 10 XUMHHU, HEOOXOAMMBIE I OOBACHEHHSA
HaOJII01aeMBIX TIPOIIECCOB M SIBJICHHI, IO3HABAaTEIbHON, HHPOPMAlMOHHONW U YNTATEIbCKOH KYJIbTYPHI, B TOM YHCIIEe HABBIKOB
CaMOCTOSITENBHOI pabOTHl € y4eOHBIMH TEKCTaMH, CIPABOYHOM IHTEPaTypoi, JOCTYIMHBIMH TEXHHYECKHMH CpEICTBAMU
UH()OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEHUIO0 U MO3HAHUIO, JIOOO3HATEIbHOCTh, TOTOBHOCTh U CIOCOOHOCTh K CaMOOOpa30BaHUIO, NMPOEKTHOH U
HCCIIEIOBATENBCKOM JICSITENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBJICHHOCTH U YPOBHS 00yUYeHHUs B AaIbHEHIIEM;

4) hopMHUPOBAaHUS KYJIbTYPbI 310POBb:

OCO3HAHME IEHHOCTH XHM3HH, OTBETCTBEHHOTO OTHOIICHMS K CBOEMY 3/I0POBBIO, YCTAaHOBKH Ha 3IOPOBBIH 00pa3 KW3HH,
OCO3HAHHME TTOCTIEACTBHI M HETPUATHE BPEAHBIX NPUBLIUEK (YHOTPEOICHNS aIKOT OIS, HAPKOTHKOB, KYPeHHs ), HEOOXOIUMOCTH
coOutroieHNs TpaBuJl 0€30MACHOCTH MPH 00paleHUH ¢ XUMHUYECKUMU BEIIECTBAMU B OBITY M PeabHON JKU3HHU;

5) TPy10BOro BOCIIMTAHUSA:

HHTEpeC K MPAKTUYECKOMY HM3y4YEeHHUIO MpodeccHii U TPyHa pa3IndHOrO Poja, YBaXKEHHE K TPyAy M pe3yibTaTaM TPYLOBOH
JeSITENbHOCTH, B TOM YHCIIC Ha OCHOBE IMPUMEHEHMs MPEAMETHBIX 3HAHMUN 0 XUMHHU, OCO3HAHHBIM BHIOOpP MHAMBUAYaIbHOMN
TPAeKTOPHH TPONODKEHUSI OOpa3oBaHMSA C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHHM, OOIIECTBEHHBIX
MHTEPECOB W MOTPEOHOCTEH, YCIEIIHOH MPpOQeCCHOHAIBPHON NeATeTbHOCTH W Pa3BUTHA HEOOXOAMMBIX YMEHHH, TOTOBHOCTb
aJlalITUPOBAThCA B IPO(EeCcCHOHATIBHOM cperie;

6) 3K0JIOrM4€eCKOro BOCIIMTAHHUSA :

9KOJIOTHYECKH IieNiecooOpa3Hoe OTHONIEHHWE K MPHPOAE KaK HCTOYHHKY JKM3HH Ha 3eMile, OCHOBE €€ CyIeCTBOBaHWS,
MOHUMAaHHUE [IEHHOCTHU 37J0POBOT0 U 06€30MacHoro oopasa >KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DH3HUECKOMY U
MICHXWYECKOMY 37I0POBBIO, OCO3HAaHHE LIEHHOCTH COOMNIOAEHHS MpaBmI 0€30MacHOTO MOBEACHHUS MPH paboTe ¢ BEIIECTBaMH, a
TaKXKe B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOTydaeMble NMPU M3YUYCHMH XUMMH, JUIS PEICHHs 3a/ad, CBA3aHHBIX C OKpY’KaromeH
IPUPOIHON CpelloH, IS TOBBIICHHUS] YPOBHS 3KOJIOTHUECKON KYJNBTYPhI, OCO3HAHUS INIOOAIBHOTO XapakTepa KOJIOTHYeCKUX
npoOieM 1 MyTeil UX pemIeHus MOCPEACTBOM METOJIOB XHMHH, KOJIOTHYECKOTO MBIIIJICHUS, YMEHHUS pyKOBOJICTBOBATHCS UM B
[I03HAaBaTEIbHON, KOMMYHUKAaTUBHON U COLIUAILHON IIPAKTUKE.

METAINPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeIMETHBIX PE3yJIbTaTOB BBIACIAIOT 3HAUUMBIC Ul (POPMUPOBAHUSI MUPOBO33PEHUS OOIIICHAYYHbIE TTOHITHUS
(3aKoH, Teopws, MPHUHIMI, TUMOTe3a, (aKT, cCHUCTEeMa, IPOIECC, IKCIEPUMEHT W APYroe.), KOTOpble HCIONB3YIOTCS B
€CTECTBCHHO-HAYYHBIX YYEOHBIX TIpeIMeTax W IMO3BOJSIIOT HA OCHOBE 3HAaHWH M3 JTHX TPeaMeToB  (OPMHPOBAThH
NpEACTaBICHUE O IEIOCTHOW HAaydyHOH KapTMHE MHpA, W YHHMBEpCAIbHBIE YdeOHble JAEHCTBHS (IIO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETryISTHBHBIE), KOTOpble o0OecrnednBaloT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSATEILHOMY
TUTAaHWPOBAHMIO M OCYIIECTBIICHHUIO YIEOHON IesATEIbHOCTH.

ITo3naBaTe/ibHbIC YHUBEpPCaJIbHbIe y4eOHbIe AeiicTBUsI

ba3oBble JJorn4ecKue JeHCTBHA:

YMEHHUS MCIIOJIb30BaTh MPUEMBI JIOTHYECKOIO MBIIIIEHHUA NPU OCBOGHUH 3HAHUI: PAcKpbIBATh CMBICI XUMHUYECKUX MOHATHH
(BBLAEIATH UX XapaKTEpHble NMPU3HAKH, YCTAHABIMBATH B3aHMOCBSI3b C JPYTUMH IMOHSATHUSMH), UCIOJB30BATh MOHSATUS OIS
OOBSICHEHHSI OTAENBHBIX (JaKTOB W SBICHUM, BRIONPATh OCHOBAHUS U KPUTEPHH AT KIACCU(PHUKAINN XUMHUYECKHX BEUIECTB U
XUMHAYECKUX PEaKIUi, YCTaHABINBATh IIPUIMHHO-CICICTBEHHBIC CBSI3M MEXIY OOBEKTaMU H3Y4YEHUS, CTPOUTH JIOTHUECKHE
paccyxaeHus (MHAyKTUBHBIE, JEJYKTUBHBIE, 10 AHAJIOTHH), A€NATh BHIBObI U 3aK/IIOUCHUS;

YMEHHE NPUMEHATh B MPOLECCE MO3HAHMSI NOHATHUA (IPEIMETHBIE U METAIPEIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEINH,
UCIIOJIB3yEeMBIC B XUMHH, IPE0OPa30BHIBATH IIMPOKO MPUMEHSEMBIC B XMMUH MOICTIHHBIC MPEICTABICHUS — XUMHUCCKHN 3HAK
(cumBOJI pleMeHTa), XMMHUUYecKas (OopMysa M ypaBHEHHE XMMHYECKOH peakIMu — MpH pelleHHH y4eOHO-TIO3HAaBaTeIbHBIX
3a4a4, ¢ y4€TOM 3THUX MOJENbHBIX HNPEACTABJICHUN BBIBIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE NPHU3HAKU H3Y4aeMbIX
00BEKTOB — XMMHYECKUX BEIIECTB M XMUMHUYECKUX PEaKLUi, BBIBIATH OOILIME 3aKOHOMEPHOCTH, HMPHYMHHO-CICICTBEHHEIC
CBSA3M U IIPOTUBOPEUMS B U3yUaEMbIX IIPOLECCAX U ABJICHUSIX.

Ba3zoBble uccienoBare/ibCKue NeiiCTBHA:

YMEHHE HCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA IIO3HAHUA, a TAKKe B KayeCTBE OCHOBBI AJIA
(hopMUpOBaHHMS THIIOTE3HI MO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUII;

NpHOOpETeHHEe ONbITA MO TUIAHWPOBAHHIO, OPTaHU3ALNH U TIPOBEJCHUIO YICHHYECKHX AKCIIEPHMEHTOB, yMEHHE HAaOII01aTh 3a
XOZIOM TIPOIIECCa, CAMOCTOATEIBHO MPOTHO3MPOBATH €r0 Pe3yibTar, (GopMyIHpoBaTh 0O0OOIIEHNS W BBIBOABI MO PE3yNIbTaTaM
IPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUYET O IPOAEIAHHON padoTe.

Pa6ora c undopmanmueii:



yYMEHHE BBIOMpPATh, AHAIM3UPOBATH W HMHTEPIPETHPOBATh HMHGOPMAIUIO PA3NIUYHBIX BHIOB K (HOPM IPEICTAaBICHUS,
MOJTyJaeMyl0 M3 Pa3HBIX MCTOYHHKOB (HAYIHO-TIOMYJSPHAs JTUTEPATypa XMMHYECKOTO COIEP)KaHMS, CIIPABOYHBIC ITOCOOWS,
pecypcsl MHTEpHETa), KPUTHYECKH OLIEHUBAThH IPOTHBOPEUUBYIO M HETOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSATh pa3lu4HbIe METOABl M 3alPOCHl NP TOHCKE M O0TOOpe HMH(pOpMAIMd M COOTBETCTBYIOIIUX JaHHBIX,
HEOOXOJMMBIX ISl BBITIOIHEHUST YIeOHBIX U MO3HABATEIBHBIX 3a/1a4 ONPENSIIEHHOTO TUMA, MPUOOPETCHUE ONBITa B 00IACTH
UCIIOJIF30BaHUST MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH, OBJIAJCHUE KyJIbTypOl aKTUBHOTO HCIIOJIE30BAHUS
Pa3NMUYHBIX TIOMCKOBBIX CHCTEM, CAMOCTOATENFHO BBIOMPATh ONTUMANBHYI0 (GOpMy NpeAcTaBieHUS HHPopManuu wu
WDTIOCTPUPOBATh pEIIaeMble 3aJadd HECIOKHBIMH CXEMaMH, IUarpaMMaMH, IPYyrUMH QopMamMu Tpapuku U HX
KOMOMHAITUSIMH;

YMEHHE HCIIONB30BaTh U aHAM3UPOBATE B TIpoLiecce YUeOHOH M UCCIeN0BATEIBCKON AEATENFHOCTH HH()OPMALIUIO O BIHSHUH
MPOMBINUICHHOCTH, CEITBCKOTO XO3SIHCTBA U TPAHCIIOPTA Ha COCTOSHUE OKPYKAIOIIECH MPUPOTHON CPEIBL.

KoMMmyHHKaTHBHBIE YHHBEPCAJbHbIE YUeOHbIe JeiicTBUS:

YMEHHUS 3a/1aBaTh BONPOCH! (B XOJe Juaiora W (MiaH) TUCKYCCHH) 1O CYIIECTBY 00CYXIaeMol TeMbl, (hOpMyITUpOBaTh CBOH
MPETIONKESHUS] OTHOCUTEIFHO BBIMTOITHEHUS MPENTOKCHHON 3a/1a4H;

YMEHUS TPEACTABIATh TOJIYUYCHHBIC PE3yJIbTaThl MO3HABATEIBHOW NEATEIHPHOCTH B YCTHBIX U MUCBMEHHBIX TEKCTaX; JENATh
MIPE3CHTAITNIO PE3YJIbTATOB BBIMOJHEHUS XMMHUYECKOTO 3KCIepUMEHTa (J1ab0opaTOpHOTO OmbITa, JabopaTOpHOH paboTHI IO
WCCIICJIOBAHUIO CBOWCTB BEIIECTB, YUCOHOTO MPOCKTA);

yMEHUs y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOW MMO3HABATEIBHON M MCCIIEIOBATEIBCKON NEATCIBHOCTU
IPU PEIICHUH BO3HUKAMONIUX MPoOJIeM Ha OCHOBE Y4€Ta OOLIMX HMHTEPECOB M COTJIACOBAHUS TMO3UIMHA (0OCYXKICHHUS, OOMEH
MHECHHUSIMH, «MO3TOBBIC INTYPMBD», KOOPAHWHAIWS COBMECTHBIX ACHCTBUH, ONpeneNeHHe KPUTEPHEB IO OICHKE KadyecTBa
BBIMOJTHEHHON pabOThI U IPYyTHE).

PeryasiTuBHBIC yHHBepPCaJbHbIC Y4eOHbIE NeiiCTBUSA:

YMEHHE CaMOCTOSTEIBHO ONPENeNsITh MU JCSATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH, KOHTPOJHPOBATh U IPH
HEOOXOJMMOCTH KOPPEKTHPOBATh CBOKO JEATSIBHOCTH, BHIOMpaTh Hanbojee 3PQPeKTHBHBIE CHOCOOBI pEIICHUS YUCOHBIX H
MO3HABATEIbHBIX 3a71a4, CAMOCTOSATECIBHO COCTaBIIATh WM KOPPEKTHPOBATH MPEUIOKCHHBIA alrOpUTM JACHCTBUN IIpH
BBIMOJTHCHUY 3a/IaHUi ¢ YUETOM MOTydYeHHs HOBBIX 3HAHUI 00 M3ydaeMBIX O0BEKTax — BEIECTBAX M PEaKIIMsX, OICHUBAThH
COOTBETCTBHE IIONyYCHHOTO pe3yiabTaTa 3asBICHHOW IIENH, yMEHHWE UCIIONB30BaTh M AHANM3HPOBATh KOHTEKCTEI,
npeaaraeMble B yCIOBUH 3aJaHUH.

OPEIMETHBIE PE3YJIbTATbI

B cocrtaBe mpemMETHBIX PE3yNBTATOB II0 OCBOCHHUIO 00s3aTENBFHOTO COMEp)KaHIsI, YCTaHOBJICHHOTO NAHHOHM (enepanrbHOU
paboueld MpOrpaMMoOM, BBIICISIOT: OCBOCHHBIC OOYUYAIONIMMHCS HAyYHbIC 3HAHWS, YMCEHHS U CIOCOOBI JCHCTBHUM,
CHCHI/I@)I/I‘IGCKI/IG JIIsL Hpe,Z[MeTHOﬁ O6J'IaCTI/I ((XI/IMI/U[», BUABI OCATCIBHOCTU 10 TMOJYYCHHIO HOBOTO 3HaHWHA, €ro
HHTEPIIPETaIH, IPe0oOPa30BAHNIO U IPUMEHEHHIO B PA3INYHBIX YUCOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy oOyuenns B 8 kiacce mpemMeTHBIE Pe3yNbTaThl Ha 0a30BOM YpOBHE JOIDKHBI OTPaXkaTh C(POPMHUPOBAHHOCTH Y
00yJaIOLINXCsl YMEHUIL:

® pAaCKpbIBATb CMBICJI OCHOBHBIX XUMUYCCKHUX MOHSATHH: aTOM, MOJICKYIJIa, XUMHUYCCKUH QJIEMEHT, IPOCTOC BCIICCTBO, CJIOXKHOC
BEIIECTBO, CMECh (OTHOPOIHASI U HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCUTEIBbHAS aTOMHAS M MOJICKYJISIpHAst Macca, KOTUIECTBO
BEIIECTBA, MOJIb, MOJISIPHASI Macca, MacCoBast OIS XUMHUUECKOTO 3JIEMEHTa B COCMHEHHUH, MOJIIPHEIA 00BEM, OKCH, KUCIIOTA,
OCHOBAaHUE, COJIb, HIEKTPOOTPHUIIATEIILHOCTD, CTCIICHh OKUCIICHHS, XUMHUUECKas peakius, KiaccCuuKaIlys peakuuii: peakium
COCIAMHECHHUS, PEaKIUH PA3I0KEHIs, PEaKIny 3aMEIICHUs, Peakui OOMEHa, dK30- U SHIOTEPMHUUCCKHIE PEaKINH, TEIUIOBOU
3¢ PEKT peakyH, Ipo aToMa, MICKTPOHHBIN CIIOH aToMa, aTOMHAsi OpOUTANb, PaIHyC aToOMa, XUMUIECKasl CBSI3b, MOJSIPHAS U
HETIOJIIpHAsT KOBAJICHTHAsl CBsA3b, MOHHAs CBs3b, MOH, KATHOH, aHWOH, PacTBOp, MaccoBas JMOJs BeliecTBa (IIPOIICHTHAsS
KOHIICHTPAIIKA) B PaCTBOPE;

® WLUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYCCKHX IMOHATHH M MPUMEHSTH 3TU HMOHSATHS IPH OIKMCAaHHWU BEIECTB W WX
IIpeBpalleHul;

® HCIIOJIE30BATh XUMHYECCKYIO CHMBOJIHKY JJISI COCTaBICHHS (POPMYIT BEIIECTB M yPaBHEHHUI XUMIUECKUX PEAKIINIA;

® OIIPCACIIATL BaJICHTHOCTH aTOMOB DJJICMCHTOB B 6I/IHapHI)IX COCIMHCHUAX, CTCIICHb OKHUCJICHUS JJIEMECHTOB B 6I/IHapHBIX
COCIMHECHMSAX, NMPHHAMICKHOCTh BEIIECTB K OMPENEJEHHOMY KJaccy COEAMHEHHH Mo ¢opMyiaM, BHI XUMHUYECKOH CBS3H
(xoBasleHTHAS M HIOHHAS) B HEOPTAaHHMYECKUX COCTUHCHUSX;

e packpeiBaTh cMbIchn [lepumommueckoro 3akona Jl. M. MeHnzpeneeBa: IeMOHCTPHPOBATH IMOHUMAHUE IEPUOIIMUECKOM
3aBHUCUMOCTH CBOMCTB XMMMYECKHMX DJIEMECHTOB OT MX ITOJIOKCHUS B Hepnounqecxoﬁ CHUCTEME, 3aKOHOB COXpPaHCHHA MacCChbl
BEIIECTB, IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYISIPHOTO YYCHHUS, 3aKOHA ABOTAIPO;

® ONKCHIBATh M XapaKTepU30BaTh TaOIHIHYy0 popmy [leprnoamaeckoil CHCTEMBI XUMHUYECKHIX AJIEMEHTOB: Pa3InyaTh MOHSITHS
«rmaBHas moxarpymma (A-rpynma)y u «mobouHas moarpymma (b-rpymma)», Mamsle W OONBIOIME IMEPUOIBI, COOTHOCHTH
0003HaYeHUs, KOTOpble MMetoTcs B Tabmune «llepuomnyeckas cucrema xumudeckux snemeHToB JI. M. MennpeneeBa» c
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHYECKUX HJIEMEHTOB (COCTAB W 3apsil siapa, OOIIee YHCIo dIICKTPOHOB H
pacIpeeNeHUe UX 10 AIEKTPOHHBIM CIIOSIM);

® KIIacCU(pHUIUPOBATE XUMHUYCCKHE dJICMEHTHI, HCOPIaHUYCCKHIE BEIIECCTBA, XUMHUYCCKUAE PEAKIMU (II0 YHCITY U COCTaBY
YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, IO TEIIOBOMY 3P (EKTY);

® XapaKTepHu30BaTh (OIICHIBATE) OOIIME XMMHYECKHE CBOMCTBA BEUICCTB PAa3IMYHBIX KIACCOB, IOATBEPXKAS OICAHIE
IpUMepaMy MOJICKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMHUECKUX PCAKIINN;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOTO COCTAaBa, BOBMOXXHOCTH IMPOTEKAHUS XUMUIECKUX
MPEBPAIICHUH B Pa3INIHBIX YCIOBHUSX;



® BHIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JOJIO0 XMMHUYECKOI'O JJIEMEHTa I10
(hopMyIie COeIMHEHNUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI 10 YPABHEHHIO XUMHUECKOHN PeaKiny;

® IPUMEHATH OCHOBHBIC OIEPAllMM MBICTUTENEHON JEATENPHOCTH — AaHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHwE,
CHCTEMAaTH3aIMIO, KJIACCH(UKAINIO, BBISBICHHE NPHYMHHO-CICACTBCHHBIX CBS3€H — MU W3y4YCHHS CBOMCTB BEUIECTB H
XUMUYECKUX PEAKIUi, eCTeCTBEHHO-HAYYHBIC METOJIbI TIO3HAHUS — HAOJIONCHIEe, U3MEPCHUE, MOJICTUPOBAHUE, IKCIICPUMEHT
(peanbHBII U MBICIICHHBIN );

e CIIeZIOBATh MIPaBUIIaM TIOJBE30BAHMS XUMHUECKOH TOCYIOH U T1a00paTOPHEIM 000pYIOBaHHEM, a TakKe MPaBMIIaM OOpaIeHHs
C BEIIECTBAMH B COOTBETCTBUH C WHCTPYKIHMSAMH IIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHYECKHUX OIBITOB IO TONYYCHHUIO H
cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCIOPOAa), MPUTOTOBJICHUIO PaCTBOPOB C OMpeAeNEHHON MacCOBOM oJeit
PacTBOPEHHOTO BEILECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKHUE SKCIIEPUMEHTHI 110 PACIIO3HABAHHIO PACTBOPOB ILEIOYEH U
KHCJIOT C TOMOIIBI0 HHAUKATOPOB (JTaKMYC, (heHONPTalICHH, METUIIOPAHXK U APYTHE).

K xoHiy oOyuenus B 9 Kiacce IpEIMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y
00yJaronuxcsi yMEeHUH:

® PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATUI: XUMUYECKHIA 3JIEMEHT, aTOM, MOJIEKYJa, NOH, KAaTHUOH, aHUOH, MTPOCTOe
BEIIECTBO, CJIO)KHOE BEIIECTBO, BAJICHTHOCTH, D3JCKTPOOTPUIATENLHOCTh, CTENCHb OKHCICHHS, XHMHUYECKas peakIys,
XMUMAYECKasi CBsI3b, TEIUIOBOM J(PQPEKT peakiuu, MOJb, MOJSIPHBIH 00BEM, pacTBOp, DICKTPOJMTHI, HEIIEKTPOIHUTHI,
AIIEKTPOIUTUYECKAs] TUCCOIMAINS, pPEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble H
HeoOpaTUMBle PEaKUUH, OKUCIUTEIbHO-BOCCTAHOBUTEIFHBIE PEAKUUH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHHE W
BOCCTaHOBIIEHHUE, aJJIOTPONHsL, aM(POTEPHOCTb, XUMUYECKasl CBA3b (KOBAJICHTHAs, MOHHAs, METATINYECKas ), KpUCTaNTHIecKas
pemérka, KOppo3usi METaIOB, CIUIABbI, CKOPOCTh XMMHYECKOW peakluH, MpeaenbHo aomyctumas koHueHTparwms [T1K
BEIIIECTBA;

® WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKHX MOHATHH M MPUMEHSTh 3TH MOHATHS NPU OMHCAHUHU BEIIECTB U UX
MIpEeBpAICHUN;

® HCIIONIE30BATh XUMHUYECCKYIO CHMBOJIHKY JJIS1 COCTaBIICHHS (POPMYIT BEIIECTB M yPaBHEHIH XUMIUECKHIX PEaKIIii;

® OTIpe/IeNIsATh BAJICHTHOCTb M CTEMEHb OKHCICHHS XHMUYECKHX DJJIEMEHTOB B COEAMHEHHUSIX Pa3IM4HOTO COCTaBa,
MIPUHAICKHOCTh BEIIECTB K ONpeAeTIEHHOMY KIIACCy COEAMHEHWH mo ¢opMmyinaM, BUI XUMHUYECKOH CBs3M (KOBaJeHTHas,
MOHHAsI, METAJUTMIECKas) B HEOPTaHUIECKUX COCIMHEHHSIX, 3aps1 HOHA 110 XUMHUUECKOH (hopMyIre, XapaKTep cpensl B BOTHBIX
pacTBOpax HEOPraHMIECKUX COSANHEHUH, THIT KPUCTAIUTIYECKON PEIIETKI KOHKPETHOTO BEIECTBA;

e packpeiBaTh cMbich llepuogmueckoro 3akona /[. M. MeHpaeneeBa W NEMOHCTPUPOBATH €ro IMOHWMAHHUE: OINKCHIBATH W
XapakTepu30BaTh TaOMUUHyl0 (opmy I[leprmomudeckoll CHCTEMBI XUMHUYECKHX DJJIEMEHTOB: PasiHyaTb TOHATHUS «TJIaBHAS
nonarpynmna (A-rpynmna)» u «mobounas noarpynna (b-rpymmna)», Manble W OONbIINE MEPHOABI, COOTHOCUTH 0003HAYEHUS,
KOTOpBIE UMEIOTCS B IMEPHOTUIECKON TAONHUIIE, C YUCIOBBEIMU XapaKTEPUCTHKAMHU CTPOCHHUSI aTOMOB XHMHUYECKHUX JJIEMCHTOB
(coctaB m 3apsn sapa, oOIIee YHCIO AISKTPOHOB W PACHpPENEICHHE HX II0 AIIEKTPOHHBIM CJIOSM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHUU CBOWMCTB AJIEMEHTOB U UX COCIMHEHHH B IMpeJeax MaJlbIX MEPHOJOB U TJIABHBIX MOATPYII C
YYETOM CTPOCHUS UX aTOMOB;

¢ KITacCU(HUINPOBATE XUMHUYECCKHE DJIEMCHTHI, HEOPTaHMYECKHE BEIECTBA, XMMHUYECKHE peakiuu (M0 YHCIy U COCTaBy
YYaCTBYIOIIUX B PEAKIINH BEIIECTB, 110 TEIIOBOMY 3(p(eKTy, 1o M3MEHEHHIO CTETICHEH OKICICHUS XHUMHUIECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMHCHIBATh) OOIIHME M CHEIU(PHUECKUE XUMHUYECKHE CBOHCTBa MPOCTBHIX U CJOXHBIX BEIIECTB,
MOJITBEPIKAAs OMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLINX XUMUYECKUX PEaKIUil;

® COCTABIISITh YPABHEHUS AIIEKTPOIUTHICCKON AUCCOIMALNH KHCIOT, IIEIOYeH U COJIeH, TIOHBIE W COKpANIEHHBIC YpaBHEHHUS
peakuuii MFOHHOTro OOMEHa, YpaBHEHHUS PEAKIIUiA, MOATBEPKAAIONINX CYIIECTBOBAHNE TEHETHUECKOM CBS3U MEX]y BEIIECTBAMHU
Pa3INIHBIX KIIACCOB;

® PacKPHIBATh CYIIHOCTh OKHUCIHTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIIA TOCPEACTBOM COCTABICHHS JIEKTPOHHOTO OaaHca dTHX
peaxkuuit;

® [IPOrHO3UPOBATH CBOMCTBA BELLIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3SMOKHOCTH MPOTEKaHUS XUMHUYECKUX MPEBPaLICHUN
B PA3JINYHBIX YCIOBUSAX;

® BEIYHCIISITE OTHOCUTEIBLHYIO MOJISKYISIPHYIO W MOJISIPHYEO MacChl BEIIIECTB, MACCOBYIO JIOJMIO XMMHUYECKOT'O JJIEMEHTa I10
(hopMynie coeHEHNUS, MACCOBYIO JIOJIO BEIIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI 10 YPaBHEHUIO XUMHUYECKOH PeaKIlim;

¢ cOoOIIOATh MIPaBUIIA MOTH30BAHMS XUMUIECKOH IMOCYI0H U 1a00paTOpHEIM 000pyJOBaHUEM, a TAKXKE MpaBUIIa OOpAIICHHS C
BEIICCTBAMHU B COOTBETCTBHM C WHCTPYKIHUSMHU TIO BBHIMOJHEHHUIO JIAOOPATOPHBIX XUMHYECKHUX OIBITOB IO IMOJNYYCHHUIO H
COOMpaHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO ra3a);

® [IPOBOIUTH PEAKLMH, MOATBEPIKIAIOIINE KAYECTBEHHBIH COCTAaB pa3jIMYHBIX BEILECTB: PACIO3HABATH OIBITHBIM MYTEM
XJOpUa-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdar-, cwimkar-, cynbdar-, THAPOKCHUA-UOHBI, KATHOHBI aMMOHHUS W HOHBI
M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHX BEILECTB;

® [IPUMEHSATH OCHOBHBIC OTIEPAIIH MBICIIUTEIHHON AEATEIFHOCTY — aHAIHM3 U CHHTE3, CpaBHEHUE, 0000IIeHNE,
CHUCTEMAaTHU3aINIO, BBISBICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3€H — JIJISl M3YYCHHUSI CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIInH,
€CTECTBEHHO-Hay4YHbIE METO/Ibl TO3HAHUS — HAOJI0JIeHEe, U3MEPEHHUE, MOJICIUPOBAHUE, IKCIIEPUMEHT (peabHbIi 1
MBICJICHHBIH ).



TEMATUYECKOE TITJIAHUPOBAHUE
Pagouass mporpamma mno y4deOHoMy mnpeaMery «Xumus» pa3dpadoraHa ¢ y4éToM paGodeii mNporpaMMsbl

BOCIIUTAHUA, 4YTO OTPA)XKCHO B JIMYHOCTHBIX IUVIAHHPYEMBIX pe3yjabTaTax H o0ecneunBaeT peaan3anuro

HHBapUaHTHBIX moayJieil (MM) nporpaMmbl «Y pouyHasi AesiTeIbHOCTbY», « BHEIKO/JIbHbIE MEPONPUSITHS,
«OcHOBHBIE HIKOJbHBbIE J1eja» H «CounajbHOe NAPTHEPCTBO»

8 KIIACC
Ne HanmenoBanue pa3nesnoB u TeM Komiectso OJEeKTpOHHbIE
T1/T1 MIPOTPaMMBI Hacos (tdpossie) IIporpamma BociuTanust
Bcero| KP | IIP | oOpa3oBatenbHBIE pecypChl
Paznen 1.IlepBoHayaibHble XHMUYECKHE TIOHATHSA UM «YpouHasi IeATeIbHOCTD
XUMUS — BaKHAs 06HaCTB EuGamorexa HOK yCTaHOBJ’IeEII/Ie JOBEPUTCIIbHBIX
o OTHOILIICHHUHN MCXK HUTCJICEM U
1.1 | ecTecTBO3HAHUS U MPAKTHUECKON 5 2 : Y
https://m.edsoo.ru/7f41837¢ | ero yUICHUKAMH,
JeSITEIbHOCTH YeJIOBEKa
56 OK CHOC06CTBy}OIIII/IX TMO3UTUBHOMY
HOJINOTECKA
1.2 | Bemecrtsa n xumudeckue peakuuu | 15 [ 1 https://m eds;_([) (/7fA1837c | DOCHPIDITHIO YaamIMHCs
ps./im. : TpeboBaHUiI M TPOCKO yuuTens,
IIPHUBJICYCHHUIO HX BHHMAaHHA K
u 20 p
TOTO IO pasiery obcyxmaemont Ha yYpOKe
Pa3nen 2.BaxxHelimnne npeacTaBuTe Il HEOPraHMYECKUX BelleCTB I;)Hq)OpMaHHH
OpPMHUPOBAHHUE OTBCTCTBCHHOI'O
2 1 BO3,HyX. KHCHOpOZ{. HOH)ITI/IC 06 6 IbuoauoTeKa HOK OTHOILIEHUS K YYEHHUIO,
) OKCHnaax httDSZ//m.edSOO.ru/7f41837c TOTOBHOCTHU u CIIOCOOHOCTH
» o [Boropon.llonsrie o kHcnOTaX 1 8 | [BuGmorexa LIOK 00y4alOUXCs K CaMOPa3BUTHIO
“ lcomax https:/m.edsoo.ru/7f41837¢ | # CaM°°6pa3°BaH“*g Ha OCHOBC
MOTHUBaLIMU K OO0Y4YCHUIO u
b 3 Bona. PactBopsl. [lonsatue 06 5 1 1 bu6inoreka [LIOK MO3HAHUIO
"~ |0OCHOBaHHUIX https://m.edsoo.ru/7f41837c dopMupoBaHUe
b 4 (OCHOBHBIE KJ1aCChl HEOPraHUYECKUX 11 1 1 bru6arorexa IIOK KOMMYHHKATHBHOK
" lcoenuueHMiA https://m.edsoo.ru/7f41837¢ KOMIIETEHTHOCTH B OOLICHUH 1
COTPYAHHUYICCTBE CO
MToro mo pa3aeny 30 CBEPCTHUKAMH
(dopmupoBanue OCHOB
Pa3znen 3.I1lepuoanyeckuii 3axon u [lepuoanyeckas cucreMa XHMHYECKUX JIEMEHTOB | 9KOJIOTHYECKON KYIbTYPbI
/1. U. MenneneeBa. CTpoeHne aToM0OB. XUMH4YeCKasi CBA3b. OKHCINTEILHO- COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO

BOCCTAHOBUTC/ILHLIC PCAKIINU

H o 9KOJIOTHYCCKOT'O MBIIIJICHUSA
epHO'HquCKHH 34KOH 1 HCIIOJIb30BAHUEC BOCIIUTATCIIbHBIX
51 [leprionuueckas cucrema 7 IbuonnoTexa LIOK BO3MOYKHOCTEH COZlepIKaHus
" xumuueckux snemeHToB /. 1. https://m.edsoo.ru/7f41837c y4e6GHOTO MpeaMeTa Yepes
MenneneeBa. CTpoeHHe aToMa JIEMOHCTpALUIO IETSIM IPUMEPOB
30 Xnumuaeckast ¢Bsi3b. OKHUCIUTEIIBHO- 3 1 Bubmorexa [JOK OTBETCTBCHHOTO, IPAXKIAHCKOI'0
" |BOCCTaHOBUTEIIBHBIE PEAKLIUH https://m.edsoo.ru/7f41837¢c TOBC/ICHHA
BuGamorexa [IOK UM «OcHOBHBbIE HIKOJIbHBIE
Hroro no paspery 15 https://m.eds00.ru/741837¢ | ;aray,
VYyactue BO BCEpOCCUMCKUX
aKIMAaX, IMOCBs EHHBIX
PesepBHOE Bpems 3 1 -
3HAYMMbBIM COOBLITHSM B POCCI/II/I,
MHUpe
OBUIEE KOJIMYECTBO YACOB T10 68 4 5
[MPOI'PAMME
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9 KJIACC

KommuectBo yacor 3
Ne HanMeHOBaHHE pa3aelioB U TeM JICKTPOHHBIC
(umdpossre)
I/m | mporpamMmmsl IIporpamma BocriuTaHus
o KP [P o06paszoBaresbHbIe
8 pecypchl
/m
Pa3gen 1.BemecTBo 1 XUMHYEeCKHE PeaAKIHH
. bubnunoreka [JOK
[MoBTOpeHnue u yruy0neHue 3HaHUH
1.1 OBTOpEHHE W yriybeHue 3 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX Pa3JIeNioB Kypca 8 Kimacca 636
222 UM «YpouHasi 1eITeJIbHOCTb)
bub. OK
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 hgpglf/mﬁi 74l yCTaHOBﬂeVHHe JOBEPUTEIBHBIX
: XHMHYCCKUX PEaKIIHit 636 11 : OTHOIICHUN MEXIy Yy4YUTEIeM U
= ero YUIeHUKaMH,
13 DICKTPOTUTHYCCKASI TUCCOIHAITHSL. 8 1 1 ﬁgg;%ﬁiﬁiiorﬁﬁ 11a CHOCOOCTBYIOUIMX — [IO3UTUBHOMY
' XUMIYeCKUe peakui B pacTBOpax 636 : BOCHIPHATHIO y4aluMucs
= TpeOOBaHUI W TNPOCHO YUUTEIs,
Wrtoro o pasaeny 17 NPUBICUCHUIO WX BHUMAHUS K
obcyxnaemoit Ha ypoKe
Paznen 2.Hemerassibl M X COeTUHEHUS HHpOpPMAITUU
06 Bu6mmorexa [[OK (dbopMupoBaHHE OTBETCTBEHHOIO
21 1[ast XapaKTePUCTUKA XUMUICCKUX 4 1 https://m.edsoo.ru/7f4la | OTHOLICHHS - yueHno,
anemeHToB VIIA-rpynmel. ["anorens 636 FOTOBHOCTM ¥ CIIOCOBHOCTH
OO01mas XapaKkTepUCTUKA XUMHIECKIX Bu6mmoreka LIOK 00y4aIOIINXCs K CAMOPA3BUTHIO 1
2.2 | anementoB VIA-rpymmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a | CaMOOOPasOBaHMIO  Ha  OCHOBE
COCTMHCHHS 636 MOTHBalul K  OOY4YCHHIO U
TIO3HAHUIO
OOmas xapaKTepUCTHKA XUMUIECKIX bubmorexa [IOK dopMupoBaHue
2.3 zieieeli”l:;ezyﬁ-l"pynnbl. Aszor, pochop n 7 1 2t3tgs://m.edsoo.ru/7f41a KOMMYHHKATHBHOH
— KOMIIETCHTHOCTH B OOINCHUH U
OOGwast XapaKTePUCTHKA XUMHYCCKHX Bbu6mmorexa [IOK COTPYIHUYECTBE co
2.4 | snemenToB IVA-rpynnsl. Yriepon u 8 1 2 https:/m.edsoo.ru/7f41a | cpepcTHMKAME
KPEMHHMI U MX COEIUHEHUS 636 dopmupoBanue OCHOB
9KOJIOTHIECKOM KYIIBTYpBI
Uroro o pazgen 25 .
p y COOTBETCTBYIOIICH
Pa3aen 3.MeTa/Libl H UX COeTHHEHUS COBpPEMCHHOMY YPOBHIO
- LK 9KOJIOTUIECKOTO MBIIUICHUS
HOIMOTEKA
. HCTIOJb30BaHUE BOCITUTATECIEHBIX
3.1 OO0111e CBOMCTBA METAILIOB 4 https://m.edsoo.ru/7f41a o
636 BO3MOKHOCTEH COCPIKAHMUS
— 4eOHOTO TIpeIMeTa uepe3
Brbmorexa LIOK yeMOHCT a pmf) eTSIM E HMEPOB
3.2 | Baxueiilime METaIBl U UX COETUHEHUS 16 1 2 https://m.edsoo.ru/7f4la | % patiio A pUMep
636 OTBETCTBEHHOTO, TPAXKIAHCKOTO
— [MOBEIECHUS
HWroro mo pasaeny 20
Pasnen 4. Xumusi 4 OKpy:xKamomas cpeaa UM «OcHoBHBIE HIKOJIBHbIE
Bubmorexa [JOK aejay
BemiecTBa u maTepuabl B KU3HU N
4.1 H p 3 https://m.edsoo.ru/7f4la | YdacTue Bo BcepoccHCKUX
HciobeKa 636 aKIMAX, IOCBIIIEHHBIX
3HAYMMBIM COOBITHSIM B Poccun,
Uroro 1o pasneny 3 Mupe
Bubmorexa [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO YACOB I10
IMTPOI'PAMME 68

Beinucka Bepra 29.08.2023r.

&L! ou §[

JIupeKTop IIKOJIBI
oAnUCh

C.H.MouceeHko

10



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

