MYHULUITAJIBHOE BIOJ/KETHOE OBIIEOBPA3OBATEJIBHOE YUYPEX/JIEHUE
«CPEJHAA OBIIEOBPA3OBATEJIBHASA IIKOJIA Ne66» r. BPSAHCKA

AHHOTaNMs K pado4yell mporpamMmme

yueOHoro npeamera « Xumus» 111 8-9 kiaccos
Pabouas nporpamma yuebHOT0 ipeaMeTa «XUMUsD 00s3aTeNbHON MpeaAMETHOH obiacTu «EcTecTBeHHO-HAayUHbIE
MIPEAMETED» SIBISICTCS] YaCThI0 OCHOBHOM 00pa30BaTeIbHOMN IIPpOrpaMMBl OCHOBHOTO 0b1iero odpaszosanus (OOIT OO0)
MBOY COLI Ne66 r.bpsincka, paspadorana B coorBeTcTBHU ¢ MyHKTOM 32.1 ®T'OC O00-20211a ocHoBe PT'OC OOO-
2010r. u ITOOIT OO0-2020r. Pabouas mporpaMma mo yuebHoMy npeameTy «Xumust» 1iist 8-9 kiaccoB MPUBEAEHA B
cootBercTBre ¢ POIT OO0 u ®PII no xuMuM B 4acTU coaepkaHusi 00yUYESHHUS U TIAHUPYEMBIX Pe3yIbTaToB
ocBoeHus mporpamMmel Ha yposae OOO u peanuzyetcs 2 roga ¢ 8 mo 9 kiacc.
[Tpu peannzanmu pabodeli MPOrpaMMBbl IO YIeOHOMY IpeIMETy «XUMUS» HCHONB3YIOTCS YUeOHUKH, BKIIIOUEHHBIE B
Ipunoxenne Ne2 OITY-2022 (npuka3 Munmnpocsemenns Poccun ot 21.09.2022 N 858):
1. Xumus. 8xiacc. Yueouuk (aBTopsl ['abpuensu O.C., Octpoymos W.T'., Cnaakos C.A.).. -M.:, [Ipoceemnienne
2. Xumus. 9 xiacc. Yuebnuk (aBropsl [adpuensa O.C., Octpoymos U.I'., Cnaakos C.A.).. -M.:, [IpocBerienue

Pabouas mporpamma paspaboTaHa Y4HWTEIIEM XUMHH IIKOJIBI B coOTBeTcTBHU C [lomoxxeHuneM o pabounx
nporpaMMax M ONpeAesisieT OpraHu3aliio 00pa30BaTEIbHON AEATENLHOCTH YYUTENsl B IIKOJIE MO MPEAMETY «XUMUSI».
Pabouas nmporpamMma COIEPXKHT CICAYIOIIUE CTPYKTYPHBIE 3JIEMEHTHI:

-LIeJI U3Y4eHUs yueOHOTo npeaMeTa « XUMUSD);

-MECTO Y4eOHOTO IpeiMeTa «XUMHUS» B y4eOHOM ILJIaHe;

-coJlepXKaHue y4eOHOTo npeaMeTa « X UMH»;

-IJIAHUPYEMBbIE Pe3yJIbTAThl (INUHOCTHBIE, METAIIPEAMETHBIE 1 IIPEAMETHBIC);

-TeMaTU4ecKoe IIaHUPOBaHHE, CHOPMHUPOBAHHOE C y4éToM paboueil mporpamMMbl BOCIIUTAHUS U BO3MOKHOCTHIO
ncnoas3oBanus DOP/IIOP.

Pabouass mporpamma oOcyxnaena Ha 3acemanuu [IIMO yuuTenelt ecTeCTBEHHO-MaTEMaTHUECKOTO ITHKIIA
IIKOJIBI, TIPUHATA PEIICHHEM Tenarormieckoro cosera (mpotokon Nel ot 29.08.2023r.), yTBepkaeHa MPUKa30M IO
MBOY COLI Ne66 r.bpsincka Nel70 ot 29.08.2023r. B kauectBe yactu coaepxkanus OOIT OOO.

Ha ocHoBe mawHOW mporpamMmbl yuurtenem paspabareiBaeTcs KTII B coorBerctBum ¢ llojoxenwem o
KaJIeHIapHO-TEeMaTH4YeCKOM IUTAaHWPOBAaHWU MO0 y4yeOHOMY mpeamery, Kypcy, moaymo. KTII paccmartpuBaercss Ha
3acepanuu LIIMO u cornacyercs ¢ 3amectutenem no Y BP.

Beinucka
W3 OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHus

PaGoyas nmporpamma
y4eOHOro mpeaMera «XuMUD)

nJsa 8-9 kiaccon
CPOK peajiu3aiuu 2 roaa
(¢ 8 mo 9 kJ1acchI)
HEJHA N3YYEHUSA YYEBHOI'O TIPEJIMETA «XUMMUSI»

OCHOBHBIMU HEeJIAMMU3YUYCHUA yqe6H0r0 npeamMeTa «Xumusy aensemcs:

'(l)OpMI/IPOBaHI/Ie HUHTCIJICKTYaJIbHO pa3BI/ITOﬁ JIMYHOCTH, TOTOBOH K CaMOO6pa30BaHI/IIO, COTPYAHUYCCTBY,
CaMOCTOATCIIbHOMY IIPUHATHUIO peIHeHHﬁ, CII0OCOOHOM aIalITUPOBATHCA K 6BICTpO MCHAIOIIUMCS YCJIOBHUAM KHU3HU;

- HamnpaBJICHHOCTh OOYYCHHS HA CHCTEMATHUYECKOE MPUOOIICHHE 00yUYalolMXCs K CaMOCTOSATEIBHON MO3HABATEIbHON
JIESTeIbHOCTH, HAYYHBIM METOaM MO3HAHUS, (POPMHUPYIOIINM MOTHBAIIMIO M PA3BUTHE CITOCOOHOCTEH K XMMHUU;

- o0ecrieueHne YCIOBHIA, CIIOCOOCTBYIONUX MPUOOPETEHUIO OOYYArOIIMMUCS ONbITAa Pa3HOOOPA3HOW JEATEIhHOCTH,
IMO3HAHHUA W CaMOIIO3HAaHMs, KIIFOUYCBBIX HABBIKOB (KJ'IIOT-IeBI)IX KOMHeTeHHHﬁ), HUMCIOINX YHUBEPCAJIbHOC 3HAYCHUEC JIA
Pa3JINYHbIX BUAOB ACATCIIBHOCTH,

- (opmupoBanme o0IIel (QYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHUCIIE YMEHUH OOBSICHATH U
OLICHUBATD SABJICHUS OKPYKAIOMICTO MUPA, UCTIOJIb3Ys 3HAHUSA U OIIBIT, [IOJTYUCHHBIC IIPU U3YUCHUN XUMUU, IPUMCHATL UX
MIPH pEIIeHUH MPOOJIeM B TIOBCEAHEBHOH KU3HU M TPYAOBOI IEATENBHOCTH;

- ¢opMuUpoOBaHUE Yy OOYYAMOIIUXCS I'YMAaHUCTHUYSCKUX OTHOIICHWH, MOHMMAHHUS IICHHOCTH XMMHYECKUX 3HAHUH IS
BBIpa6OTKI/I 9KOJIOT'MYCCKHU uenecoo6pa3H0ro IIOBCACHUA B 6LITy n pr,[[OBOﬁ ACATCIIBHOCTU B LECIAX COXPAHCHHA CBOCIO
3/I0pOBBS M OKpYXKarollel NPpUPOAHON CpENbI;



- pa3BUTHE MOTHBAllMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIUTAHWIO Ha OCHOBE YCBOCHHS
o0IIeYeIoBeYeCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(WIS W HANPaBIECHHOCTH JalbHEUIIEro
o0yJeHMS.
3agayamMu Kypca XHMUU SBIISIOTCS:
- GOpMHUPOBAHKE CUCTEMBI XUMHUYCCKHUX 3HAHUH — BaXHEUITNX ()AaKTOB, TOHITHIA, 3aKOHOB U TCOPETUYCCKUX TOJIOKCHHUIH,
JIOCTYITHBIX 0000IICHHIT MUPOBO33PEHUSCKOTO XapaKTepa, A3bIKa HAYKH;

- MPUOOIIICHNE K HAYYHBIM METOJIaM MTO3HAHMSI TIPY U3yYCHHUH BEIIECTB U XUMUYCCKUX PEaKIUi;

- opMHUpPOBaAHKE U Pa3BUTHE TIO3HABATEIHHBIX YMCHUN U UX MPUMEHCHHE B yU4COHO-IT03HABATEIILHOMN U yueOHO-
UCCIIC/IOBATEIBCKON ICATEINbHOCTH;

- OCBOCHHE TPaBUII 0€30MACHOTO 0OPAIICHUS C BEIECTBAMHY B TIOBCETHEBHOM JKU3HH.

MECTO YYEBHOI'O TIPEIMETA «XUMHUS» B YYEBHOM IIJIAHE

Jns n3ydyenus: xumuu B yueOHoM miane MBOY COILL Ne66 r.bpsiHcka BeigensieTcs ciaeayromiee KOIMIecTBO YacOB:
-B 8 kimacce — 68 wacos (2 yaca B HEIENIO);
-B 9 kiacce — 68 yacoB (2 yaca B HEETIO).

COJEPXAHUE YYEBHOI'O IPE/IMETA

8 KJIACC

IlepBOHaYaIbHBbIE XUMHYECKHE TIOHATHS

IIpeamer xumuu. Ponb XxuMuM B XKM3HM 4YeloBeKa. XUMHsS B cucTeMe Hayk. Tema u BemectBa. dPu3MUecKue CBONCTBA
BEIIECTB. ATpETaTHOE COCTOSHUE BemlecTB. [loHATHE 0 MeTomax MO3HAHWSA B XUMHH. UmcThle BemecTBa U cMech. CrocoOb!
pasfeneHus cMeceil.

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

Xummyeckass ¢Qopmyna. BajdeHTHOCTP aTOMOB XHMHYECKHX OJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa  BEIIECTB.
OtHocuTenpHass aroMHass Macca. OTHOCHTENbHAash MONEKyJIspHas Macca. MaccoBas A0S XMMHUYECKOTO JJIEMEHTa B
COEIMHEHHH.

KonunuectBo BewectBa. Moinb. Mosnsipaast Macca. B3anMocBsi3b K0JIM4ecTBa, MacChl U YUCIIa CTPYKTYPHBIX €IMHUL] BEILECTBA.
Pacuértel o hopMynaM XUMHYECKUX COCTUHCHHA.

Ousuveckue M XUMUYECKHE SBJICHUSA. XUMHUYeCKas peakuus M e€ NpU3HaKW. 3aKOH COXPaHEHUS MAacChl BEIECTB.
Xumuueckue ypaBHeHus. Kiaccupukanmss XUMUYEeCKHX peakiiuii (COeTMHEHNs, Pa3IoKeHUs, 3aMelleHus, 00OMeHa).

Xumuueckuii Ikcnepumenm:

3HaKOMCTBO C XHMHYECKOW TOCYIOH, MpaBHiIaMH pPa0OTHl B JTa0OpaTOpHHd W TpUEMaMH OOpamleHus ¢ JIaOOpaTOPHBIM
00opynoBaHMEM, H3YUYEHHE U OMUCAaHUE (PH3MUECKUX CBOMCTB 00pa3Ii0B HEOPraHUMYECKUX BEIIECTB, HAOMIOACHUE (DPU3NIECKUX
(nnaBjeHue BOCKa, TasHUE JIbJla, pACTHPAHHE caxapa B CTYIKe, KUTICHHE U KOHJIEHCAIWs BOJIbI) U XUMHUYECKUX (TOPEHHE CBEUH,
MPOKATMBAHAE MEIHOH IMPOBOJOKH, B3aMMOJCHCTBHE MeNa C KHCIOTOH) SBICHWH, HAOJIONEHWE M ONFCaHWe MpPU3HAKOB
MPOTEKaHMsI XMMUYECKUX PeakIui (passio’KeHHUe caxapa, B3aUMOACHCTBHE CEPHOM KUCIIOTHI C XJIOPUAOM OapHsi, pa3iIoKeHHe
ruapokcuga meau (1) mpu HarpeBanum, B3ammojeiicTBue skenesa ¢ pactBopom comu meau (l), m3ydenue cnoco6oB
paszmeneHusl cMeceil: ¢ TOMOIIBI0 MarHuTa, (MIBTPOBAaHHWE, BBHINAPHBAHUE, AUCTHIULAINS, XPOMAaTOrpadus, MPOBEACHUC
OUYNCTKHA TOBAapeHHOH cONlM, HAOJIONEHHE U OIHCAHUE pE3YyNbTaTOB IPOBEICHUS OMBITa, WUIOCTPUPYIOIIETO 3aKOH
COXpaHEHUS MacChl, CO3[aHNE MOJEINICH MOJIEKYII (IIapOCTEP>KHEBBIX).

Ba:xuHeiiue npeacTaBuTe M HEOPraHUYECKMX BelleCTB

Bosnyx — cmeck razoB. CocraB Bo3ayxa. Kucinopon — aneMeHT u mpocToe BewiecTBo. HaxoxxaeHue kuciaopoga B IpUpPoOIeE,
(busnueckue u xuMu4Yeckre cBoicTBa (peakiuu ropeHust). Oxcunsl. [Tpumenenne kuciaopoaa. CriocoObl MOTydeHUsT KUCIOpOoaa
B JJabopaTopuu U NpoMbIIIeHHOCTH. KpyroBopoT kuciopona B npupoze. O30H — aluioTpornHas MoAU(UKaIs KUCIOPOoaa.

TenoBoit 3pdeKkT XUMHUUECKOH peakuy, TEPMOXUMHUIECKUE YPAaBHEHHMS, 3K30- M SHAOTEPMUYECKHE pEeakuuu. TOIUHBO:
YroJib U METaH. 3arps3sHEHUE BO3/lyXa, YCHUIICHHUE ITAPHUKOBOTO 3 (eKTa, pa3pyLUIeHUE 030HOBOTO CIOSL.

Bomopon — ameMeHT u mpocToe BemecTBO. HaxokaeHue BOmoOpoja B HPUPOAE, (U3MUECKHE M XHMHYECKHE CBONCTBA,
pUMEHEHHE, CIIOCOOBI moydeHus. KucimoTs! u comm.

MomstpHbIit 00BEM ra3oB. PacdéTsl M0 XUMHYECKUM YPaBHCHUSIM.

®usnueckne CBoOMCTBAa BOABl. Boja kak pactBopurenb. PacTBopbel. HachlllleHHBIE W HEHACBINIEHHBIE PacTBOPBI.
PactBopumocTs BemiecTB B Boje. MaccoBasi 0 BELIECTBA 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.

Krnaccugpukanuss Heopranmueckux coeamHennii. Okcuapl. Knaccmdpukanuss OKCHAOB: coseoOpasyroniie (OCHOBHBIC,
KHCJIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenkiaarypa okcumoB. Ou3nueckne U XUMUYECKUE CBOMCTBA OKCHJIOB.
ITonyyenue okcuoB.

OcHoBanus. Kimaccugukaiyst oCHOBaHUHN: MIETOYN ¥ HEPACTBOPUMBIC OCHOBaHU. HoMeHKkaTypa ocHoBaHWi. Pusnyeckue u
XUMHUYECKHE CBOMCTBA OcHOBaHUH. [lonmyueHre ocHOBaHMM.

Kucnotel. Kimaccudukanus kuciaor. HomeHnknatypa kucior. @usnyeckiue 1 XUMHYECKHE CBOMCTBA KUCIIOT. PsiJl akTUBHOCTH
metauioB H. H. bekerosa. IToirydyeHne kucnor.

Conu. Homenknarypa coneit. @usnueckue 1 XuMmuieckue cBoicTBa coseil. [lomydyenue coneit.
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I'enernueckas cBA3b MEXIY KJIacCaMH HEOPTaHUUECKUX COETUHEHUH.

Xumuueckuii Ikcnepumenm:

Ka4eCTBCHHOE OIIpENIeNICHHE COJCPKaHUS KUCIOPOAa B BO3AyXe, HMOJyUeHHE, COOMpaHWe, PACIO3HABAHHE M W3yUCHHE
CBOICTB KHCJIOpOAa, HaOJIOJEHUE B3aUMOEWCTBUS BEILIECTB C KHUCIOPOJAOM M YCIIOBUS BO3HHMKHOBEHHS U NpEKpareHHs
ropenus (mokapa), O3HaAKOMJICHHE ¢ 00pa3maMi OKCHIOB M OMMCAaHNE X CBOWMCTB, NONXyUeHHE, cCOOMpaHue, paclio3HaBaHHUE U
M3y4eHHE CBOWCTB BOmopoma (ropeHwe), B3aumomeicTsue Bomopoma ¢ okcumoMm Mead (l1) (BO3MOKHO HCIOIB30BaHME
BUJEOMATEpPHAJIOB), HaOMIOACHHE 00pas3loB BELIECTB KOIMYeCTBOM 1 Momb, HcclefoBaHHE OCOOEHHOCTEH pacTBOpeHHS
BEIIECTB C PA3IUYHON PAaCTBOPUMOCTBHIO, NPHUTOTOBJIEHHE PACTBOPOB C OMpPENEIEHHOW MacCOBOW JOJIEM pacTBOPEHHOTO
BEIIeCTBA, B3aMMOJCHCTBHE BOJBI C MeTaUIaMH (HATpUEM M KaiblieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPHAIIOB),
UCCIIeI0OBaHUE O0pa3l0B HEOPIaHMUECKUX BEIIECTB PAa3IMYHBIX KJIACCOB, HAOMIOJCHHE M3MEHEHUS OKPACKU WHIUKATOPOB B
pacTBOpax KHCIOT U IIeNouei, u3ydeHue B3ammopercTBus okcuaa memu (II) ¢ pacTBopoM CepHOH KHCIOTHI, KHCIOT €
MeTaJUIaM{, peakuuil HeHWTpanu3alu, MOJIyY€eHHE HEpPAacCTBOPUMBIX OCHOBAaHUI, BBITECHEHHE OJHOIO0 MeTajula APYTUM U3
pacTBOpa CoJlH, pellIeHUEe SKCIIEPUMEHTAIBHBIX 3a]a4 110 TeMe «BakHelIye kacchl HEOPraHUUECKUX COCUHEHUI.

Iepuonnyeckuii 3akoH u Ilepnoanyeckas cucrema xumuueckux 3jeMmeHToB /. M. Mennenaeesa. CTpoeHHe aTOMOB.
Xumuyeckas cBsi3b. OKMCINTEILHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBrie TOMBITKM KiIacCH(HUKAINN XUMHYECKHX AJIEMEHTOB. [IOHATHE O Tpymmax CXOAHBIX DJIEMEHTOB (IIEJIOYHBIE U
IIeJT0YHO3EMENbHBIE METAJUIbl, TaJOreHBbl, WHEPTHBIE Ta3bl). ODJIEMEHTHl, KOTOpHIE 00pa3yloT aM(OTEepHBIE OKCHABI U
THUAPOKCUIBL.

[Mepunonnueckuii 3akoH. Ilepmoamueckass cucrema xumudeckux siemeHToB JI. U. MenneneeBa. KopoTkomepuoanas u
JUTHHHOTIepHoAHas (opMmbl Ilepromanyeckor cucteMbl XuMu4yecknx sneMeHToB JI. M. MenneneeBa. Ilepuonsl W Tpymimbl.
Du3nyecKuit CMBICT HOPSIIKOBOTO HOMEPA, HOMEPOB MEPHOA U TPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sjep. M3oronbl. DiaekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 000J0YeK aTOMOB MepBhIX 20
xuMU4deckux siemeHToB llepmommdeckoit cucremsr JI. Y. MenneneeBa. XapakTepuCTHKa XMMHYECKOTO JJIEMEHTA MO €ro
nosioxkenuto B Ilepuoanueckoit cucreme J1. 1. Menzneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTOMOB XHMHUECKHX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAJUIMUECKHX CBOMCTB IO
TpyIIaM U MEPUOAaM.

3uauyenue Ilepuoguueckoro 3akoHa u Ilepuonnyeckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB Ul Pa3BUTUSA HAYKU U HPAKTHKH.
J. 1. MenzeneeB — y4€Hblii U IpaKAaHUH.

Xumuueckass cBs3b. KoBasieHTHast (TMOJISIpHAs M HEMOJIIPHAS) CBSI3b. OJEKTPOOTPUIATEIBHOCTh XUMHUYECKHX 3JIEMEHTOB.
Honnas cBA3s.

Crenens okucieHus. OKUCINUTENIbHO-BOCCTAHOBUTENbHbIE peakuuu. [Iporeccsl OKUCIeHUs U BOCCTaHOBJIEHUS. OKUCIUTENH
Y BOCCTAaHOBUTEIH.

Xumuueckuii Ikcnepumenm:

U3ydeHue oOpas3lOoB BEIIECTB META/UIOB M HEMETANIOB, B3aUMOJAEHCTBHE THUAPOKCHAA IMHKA C PACTBOPAMHU KHUCIOT U
11eJI04Y€H, MPOBEZCHUE OIBITOB, MJUTIOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (ropeHue, peakun
Pa3JI0KEHUS, COCAMHCHUS).

Mesxicnpedmemmuuwie ceazu

Peanuzanust MeXIpeAMETHBIX CBA3EH MPHU W3YUYEHUH XUMHH B 8 KJlacCe OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYUYHbIX IOHATHHM, TaKk M MOHATUH, SABIAIOLUIMXCS CHUCTEMHBIMHM JUI1 OTAENBHBIX IPEIMETOB €CTECTBEHHO-
HAy4YHOT'O LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAay4dHBIA (DaKT, THIIOTe3a, TEOpHs, 3aKOH, aHaW3, CHHTE3, KIacCH(pHKamus,
HNEPUOUMIHOCTD, HAOIIOICHNE, SKCTIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHUE, MOAEIb, SIBIICHHE.

®duzuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOMBI, PAJHOAKTUBHOCTb, MOJIEKYJIa, dJEKTPUUECKUNA
3aps, BEMIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ta3, (pU3nvecKue BENNUNHBI, SANHHUIBI H3MEPEHUs, KOCMOC,
I1aHeThl, 3BE3161, CoHIIE.

Buonorus: porocunTes, Apixanue, buocdepa.

I'eorpadus: atmocdepa, runpochepa, MUHEpaIIbl, TOPHBIC TOPOABI, TOJIE3HBIE HCKOMIAEMBbIE, TOIUTUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeuecTBo 1 XUMUUYeCKAs peaKkus

Ilepuoauueckuii 3axoH. Ilepuommueckas cucrema xumuueckux diemeHtoB J[. WM. Menneneesa. CrpoeHue aTOMOB.
3aKOHOMepHOCTI/I B U3MEHEHHMH CBOMCTB XMMHYECKHUX 3JIEMEHTOB TICPBBIX Tpex NEPpUOI0B, Kajlvsd, KaJIbIIHUA U UX COE‘}II/IHGHI/Iﬁ B
COOTBETCTBUU C TIOJIOKEHUEM AIIEMEHTOB B Ilepronuueckoil cucTeMe U CTPOEHUEM X 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 HEOpPraHMYECKUX COCMHEHUHN, FTeHEeTUYECKas CBA3b HEOPraHNYECKHUX BEILECTB.

Krnaccugukanus XUMUYECKUX Peakluil I0 pa3IndHBIM IPH3HaKaM (TI0 YHCIIY W COCTABY YYACTBYIOIINX B PEaKIMU BEIICCTB,
O TeIyIoBoMY S(PQEKTy, M0 H3MEHCHHIO CTEIeHEeH OKHCIICHHS XHMHUYECKHUX DIIEMEHTOB, II0 OOpPaTHMOCTH, O YYaCTHIO
KaTaau3aTropa). K30- U S3HAOTEPMHUCCKHE PEAKIINU, TS PMOXUMHUUECKHIE YPABHEHUSL.

[onsaTHe o ckopoctu xummdeckoil peakunu. [loHsATHE 00 OOPATHMBIX W HEOOPATHMBIX XUMUYECKUX peakiusx. [lonarue o
TOMOTC€HHBIX U I'€TCPOTrCHHBIX PCAKIUAX. IlousTue o karanuze. [loHsITHE 0 XUMUYECKOM PpaBHOBECHU. q)aKTOPLI, BIMAKOIINEC HA
CKOPOCTb XMMHYECKOW PEAKLIUU U MOJIOKEHUE XUMHUUYECKOTO PABHOBECHSL.

OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE  PEaKLUM, 3JEKTPOHHBIM 0OajaHC OKHUCIUTEIbHO-BOCCTAHOBUTENBHOW  pEaKIUH.
CocraBieHne ypaBHEHHH OKUCINTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIMH C CIIOJIB30BAHUEM METO/Ia SIEKTPOHHOTo OanaHca.



Teopust 3IEKTPONUTHYCCKON TUCCOIMAIMU. DICKTPOIUTHI U HEAIEKTPOIHUTHL. KaTHOHBI, aHHOHBI. MeXaHU3M TUCCOIHAIN
BEIIECTB C Pa3NUYHBIMU BHJAMU XUMHUECKOH cBs3U. CTeneHb nucconuanyy. CHIbHBIC U ClTa0bIe AIICKTPOIHTHL

Peakinn nonHOro oOMeHa. YCIOBHUS MPOTEKAHUS PEakuii HMOHHOTO 0OMEHa, TOJIHBIE M COKpAIIEHHbIE HOHHBIC YPaBHEHUS
peakuuii. CBOWCTBa KHCIOT, OCHOBAaHMH M COJIGH B CBETE€ TNPEACTABICHUNA OO0 SICKTPOIUTHYECKON JTHUCCOLHUAIIHH.
KauecTBeHHbIe peakiiuy Ha HOHBL. [10HATHE O THAPOIH3E CONEH.

Xumuueckuii s3kcnepumenm:

03HAKOMJICHHE C MOJEISIMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHWMYECKUX BEHIECTB — METAJUIOB M HEMETAJUIOB (rpadura u
anMasa), CJIOKHBIX BEIIECTB (XJIOPHIA HATPHs), UCCIEIOBAaHNE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOH PEeakIlH OT BO3IEHCTBHUS
Pa3NMYHBIX (aKTOPOB, HCCIEJOBAHNE 3JIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IPOIECCa TUCCOIMAMN KUCIIOT, MIeJIouei 1
cojel (BOSMOXKHO HCIONB30BaHHE BHAECO MATCPHANIOB), IPOBEICHUE OIBITOB, WLIIOCTPUPYIOIIUX IPHU3HAKKA HPOTEKAHI
peakuuii noHHOTO 0OMeHa (00pa3oBaHKE OCa/IKa, BBIICICHHE Ta3a, 00pa30BaHKE BOBI), OMBITOB, HJUTIOCTPUPYIONIMX MPUMEPHI
OKHCJIMTEIIFHO-BOCCTAHOBUTEIBHBIX PEAKIUI (TOpEHHUE, PEaKI[UH PA3JIOKCHHUS, COSAMHEHNU ), PACIIO3HABAHHE HEOPTaHMIECKUX
BEIIECTB C MOMOIIbIO KAYSCTBEHHBIX PEAKIINH Ha NOHBI, PEIICHIE SKCIIEPUMEHTATBHBIX 3a/1a4.

HeMmeTasibl 1 nX coeIMHEHUS

OOmiass xapakTepuCcTUKa TanoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIE CTeleHH OKucieHus. CTpoeHue u
(u3uvecKue CBOMCTBA TPOCTHIX BEHIECTB — TAJIOTCHOB. XHMMHYECKHE CBOWCTBA Ha MpuUMepe XJopa (B3aUMOJCHCTBHE C
MeTaJUIaMH, HeMETaJUIaMHy, Ienodamu). XiiopoBonopos. CoisiHas KHCI0Ta, XUMUYIECKHE CBOMCTBA, TOyYCHUE, IPUMECHEHHE.
JeticTBre X0pa 1 XJI0POBOJOPO/IA HA OPTaHU3M YeJIoBeKa. BaxkHeilre XIIOpuasl ¥ X HaX0XKICHHUE B TIPUPOJIE.

OOmias xapaktepuctuka MeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEIEHH OKUCICHUS.
CrpoeHre 1 Qpu3nUecKre CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOJIa U cepbl. AJUIOTPOITHBIE MOAM(UKALIUHA KACIOPOJIA U CEPHI.
Xummdeckne cBoiicTBa cephl. CepoBOmOpon, CTpoeHHe, (u3ndeckne W XHMHYECKHe CBOHCTBA. OKCHIBI Cepbl Kak
MPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (GU3MYECKUE M XHUMHUYECKUE CBOMCTBa (0OIIME KakK MpPEICTABHTEIIS
KJlacca KHUCNOT U cnenuduyeckue). XUMUUECKHE PEaKIUH, JekKalllie B OCHOBE IPOMBIIICHHOTO CIIOC00a MOIYYEeHUs! CepHOI
kucnotel. [Ipumenenne cepHoit KucmoTel. COMM CEPHOM KHCIIOTHI, KAUYeCTBEHHAS peakus Ha cynbhaT-noH. HaxoxneHue cepsl
u e€ coeluHEeHHH B TpUpoJe. XUMHUSCKOS 3arpsA3HCHUE OKPYKAIOIICH Cpelbl COCIUHEHUSAMH Cepbl (KHUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MpeaoTBpallCHNUS.

OO0mmas xapakTepucTHKa 1eMeHTOB V A-rpymiibl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEePHBIC CTETICHW OKUCIICHUsS. A30T,
pacrpocTpaHeHHe B Tpupone, (QH3MUeCKHe M XUMHYECKHe CBOMCTBAa. KpyroBopoT as3ora B mpupone. AMMEaK, €T 0 (HU3MIecKue
U XMMHYECKUE CBOMCTBA, MONyYeHHe U nmpuMeHeHre. Comu aMMOHUS, UX (PU3MYECKUE U XUMUYECKUE CBOWCTBA, TPUMEHEHHUE.
KagecTBeHHas peakinys Ha HOHBI aMMOHHS. A30THasl KUCIIOTa, €€ MoMydeHne, GU3NIECKIe U XUMHUYECKHE CBOWMCTBa (0OIIue
Kak MPeACTaBUTEN Kacca KUCIOT B cnenugmieckue). Vcrnonb30Banne HUTPATOB U COJICH aMMOHISI B KA4ECTBE MUHEPAITBHBIX
yaoOpeHui. XMMHUUecKoe 3arpsi3sHeHHe OKpY)KaloIel cpelibl COeJMHEHNSIMU a30Ta (KUCIIOTHBIE TOXK/IH, 3arpsi3HEeHNe BO3/yXa,
MOYBkI U BOJI0EMOB). Docop, amnoTponHeie Mogudukanuu Gocdopa, puzndeckue U xuMudeckre cpoictBa. Okeup pochopa
(V) u dochopras kuciorTa, QU3NUECKHE M XHMHYECKHE CBOMCTBA, mojydeHwe. 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.
Kpyrosopotr yriepona B mpupojge. OKCuabl yriaepona, ux (GU3MYECKHMEe U XHUMHUYECKHE CBOWCTBA, ICWCTBHE HA IKHUBBHIC
OpraHu3Mbl, MOJNyYEHHE W MPUMEHEHHE. DKOJOTHUECKUE MpoOIEMbl, CBsi3aHHble ¢ okcumom yriepoma (IV), rumoresa
100aFHOTO TOTEIDICHUS KIMMaTa, MapHUKOBBIH d(@eKT. YrombHas KHCIOTa U €€ CONM, X (U3UUCCKHEe W XUMHUYCCKHUE
CBOWCTBa, TOJIydeHHE M TpuMeHeHHe. KauecTBeHHas peakiust Ha KapOOHAT-HOHBL. lcmoip3oBaHHME KapOOHATOB B OBITY,
MEAUIUHE, TPOMBIIIJICHHOCTHU U CEJIbCKOM XO3SMCTBE.

[lepBoHaYanbHBIE TOHATHS 00 OPraHWYECKUX BEIISCTBAX KaK O COCOMHEHHSX yriiepoaa (MeTaH, TaH, STHJICH, aIleTHIICH,
9TaHO, TNIUIEPHH, YKCYCHAsI Kuciota). [IpupoaHbie UCTOYHUKH YTICBOIOPOIOB (YTrolb, MIPUPOAHEINA Ta3, He(Th), POTYKTHI
ux nepepaboTku (OCH3MH), UX POJb B OBITY M HPOMBIIUIEHHOCTH. [IoHATHE O OMOIOIMYECKH Ba)KHBIX BEIIECTBAX: JKHpaX,
OenKax, YIIeBoAax — M X POJIM B XKHU3HHU YelloBeka. MarepuanbHOe eAMHCTBO OPTaHUIECKUX M HEOPTAaHUICCKUX COCTUHECHUI.

KpemHnii, ero ¢pu3udeckre 1 XUMHIECKHAE CBOUCTBA, MMONy4YeHHE U puMeHeHne. CoemuHeHus] KpeMHUs B ripupoxae. Oomiue
npeacTabneHus 06 okcuae kpemans (IV) u kpemHueBoi kucnote. CUIMKATHI, UX UCIIOIb30BaHKUE B OBITY, B POMBIIIJICHHOCTH.
Baxwrelimme CTpoUTENbHBIE MaTepHalbl: KepaMHKa, CTEKJIO, I[eMEHT, OeToH, jkeine300eroH. I[Ipobmemsl Oe3omacHOro
HCIIOJIE30BAHUS CTPOUTENBEHBIX MAaTEPHAIOB B TIOBCEIHCBHOM KI3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3OB HEOPTaHWIECKUX BEIIECTB, CBOWCTB COJITHON KUCIIOTHI, IPOBEACHUE KAUYECTBEHHBIX PEaKIUid Ha XJIOPHUII-
HWOHBI U HaGJ’HO}ICHI/Ie IMPU3HAKOB UX IMMPOTCKAaHUA, OIBIThI, OTPaKarolunue (I)I/I?J/ILICCKI/IG A XUMHUYECKHE CBOMCTBA raJIOT€HOB M MX
COoeIMHCHUH (BO3MOXKHO HCIIOJIb30BAHUE BHJCOMATEPHANIOB), O3HAKOMJICHHE C 00pasliaMu XJIOPHIOB (TaJOTeHHJIOB),
03HAKOMJICHHE C 00pa3IlaMu cephl B e€ COeTUHEHUAMH (BO3MOXHO HCITONB30BaHIE BUICOMATEPHAJIOB), HAOMIOICHHE TIpoLiecca
o0yrIUBaHMs caxapa MOJA JCHCTBHEM KOHLEHTPHPOBAHHON CEPHOW KHCIIOTHI, U3yYCHHE XUMHUYSCKHX CBOMCTB pa30aBIICHHOM
CepHOM KHCIIOTBI, TPOBEICHHE KAYCCTBCHHOW peakuuud Ha Ccyabpar-moH U HaOmIoJeHHWe mpu3Haka e€ IpOoTEeKaHus,
03HAKOMJICHHE C (PU3NIECKUMHU CBOHCTBaMH a30Ta, pocdopa u ux coeTnHEHUH (BO3MOKHO UCIIONB30BAHUE BUICOMATEPUATIOB),
obOpaszmamu a30THBIX U (pocopHBIX ymoOpeHUi, MONydeHUe, COOMpaHWe, Paclo3HABAHWUE W HM3YYCHHE CBOWCTB aMMHaKa,
MPOBEICHUE KaUECTBEHHBIX PEaKIiii Ha HOH aMMOHHS U (hocaT-noH U U3ydeHHe MPU3HAKOB UX IMPOTEKAHMs, B3aNMOJICHCTBUE
KOHI[CHTPHPOBAaHHON a30THOH KHCJIOTHI C MeIpl0 (BO3MOXKHO HCIIOJBb30BaHUE BHICOMATEPUAIOB), H3YYCHHE MOJeINei
KPHUCTAIUTMIECKUX PEIETOK anMasa, rpadura, yuiepeHa, 03HaAKOMICHHE C MPOLECCOM aJICOPOIUH PAaCTBOPEHHBIX BEIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IMPOTHBOTrasa, IMOJyYCHHE, COOHMpaHHe, pAclo3HABAHHWE U HU3YYCHHUE CBOWCTB
YIJIEKHUCIIOTO T'a3a, MPOBEICHHE KAYeCTBCHHBIX PEAKIHil Ha KapOOHAT U CHJIMKAT-HOHBI M U3yYCHHUE MPU3HAKOB MX MTPOTCKAHUS,



03HAKOMJIEHHE C MPOAYKLHEH CHIMKATHON MPOMBILIUIEHHOCTH, PELICHHE SKCIEPUMEHTANbHBIX 3a7au 1o Teme «BaxxHeilue
HEMETAJUTBI M X COSTUHCHHUS.

MeTaabl H UX COeTNHEHHS

OO0miast xapakTepuCTHKa XMMHYECKUX DJIEMEHTOB — METAJIJIOB Ha OCHOBAaHUM WX MOJNOXeHUs B llepuonnueckoil cucreme
xumuueckux nemeHToB Jl. M. MenzeneeBa u ctpoeHus: atomoB. CTpoeHre MeTajiIoB. MeTainueckas CBs3b U MeTajuIndecKast
KpUCTAJUTMYECKasl PeméTKa. DIEKTPOXUMUYECKUN psii HaNpsHDKeHHH MeTauioB. Du3ndeckne W XHMHYECKHe CBOMCTBA
MeTayuioB. OOmue crocoObl ModydeHus: MetaioB. IIoHATHE O KOpPpO3WMH METajuIOB, OCHOBHBIE CHOCOOBI 3aIIMTHI UX OT
koppo3uu. CruiaBsl (cTajb, YyTr'yH, JIOPATIOMUHUMA, OpPOH3a) U UX IPUMEHEHHE B ObITY U POMBIIIIIEHHOCTH.

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

[[femouno3eMenpHBIE METAJUTBI MATHUM M KaJbIUil: TosokeHne B Ilepuogmdeckor cucremMe xumuieckux anemeHTos J[. U.
MenzeneeBa, CTpOCHHE HX aTOMOB, HAaXOXAECHUE B mpupone. Pusnyeckne M XUMHUYECKHME CBONCTBA MarHus M KaJbIUS.
Baxuelinme coeMHEHNS KATbIHS (OKCH, TUAPOKCHU, CONH). JKECTKOCTH BOABI U CIIOCOOKI €€ yCTpaHCHUS.

Amomunnii: nonoxxkenue B Ilepmomnueckoit cucteme xummueckux snementoB [[. 1. MenpeneeBa, ctpoeHue artoma,
HaxoXJeHue B mpupozae. Ou3nuecKkue W XMMHUYECKHE CBOWCTBA allfOMUHUS. AMGpOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA
AJTFOMUHUS.

XKenezo: monoxenue B [lepuonnueckoit cucreme xumuieckux anmementoB JI. 1. Menneneesa, ctpoeHne atoma, HaX0XICHHE
B npupoje. Puznyeckre U XUMUYECKHe CBOMCTBa jkene3a. OKcuabl, rTuApokcu bl U conu xxenesa (II) u sxenesza (I11), ux cocras,
CBOMCTBA U MOJYYEHHE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJICHHE C OOpasllaMd METAJJIOB W CIUIABOB, WX (U3WYECCKHMMH CBOWCTBAMM, W3ydUeHHE pPE3yJIbTaTOB KOPPO3HU
METaJJIOB (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHUAIOB), 0OCOOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIIUS U HATPHUS C BOJOH
(BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPUANIOB), HCCIEOBAHHWE CBOMCTB KECTKOM BOABI, Tpollecca TOpEeHHs XKele3a B
KHCIIOpoJie (BO3MOYKHO HCIOJIh30BAHHE BUICOMATEPHAIIOB), TIPU3HAKOB MPOTEKaHNS KAYECTBEHHBIX pEeaKIIMi Ha HOHBI: MarHus,
KaJbIys, amoMuHUs, IuHKa, xene3a (1) u >xemesa (III), meau (II), HaOdromeHWE W OMUCAHHUE TPOLIECCOB OKPALTMBAHMS
IUIAMEHU HMOHAMHU HATPHsl, Kauusd W Kalblus (BO3MOXHO MCIIOJIb30BaHHE BHAEOMATEPHAJIOB), HCCIIEOBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aJTIOMUHUS Y THIPOKCHIA IMHKA, PEIICHNE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHee MeTamisl 1
WX COCTUHCHU.

XuMHus U OKpYKAWIIAs cpeaa

BemectBa u Marepuanbl B TOBCETHEBHON JKU3HU YeIIOBEKA. be3omacHoe MCIoIb30BaHNE BEIIECTB U XUMUYECKUX PEAKIUi B
onITy. [lepBast TOMOIIL TP XUMHUYECKUX 0’KOTaX U OTPABJICHUSIX.

XUMUYECKoe 3arps3HeHHe OKpYy’Karolle cpensl (mpeaeibHas JOMycTUMas KOHLEHTpalus Bemiect, aaiee — [1JIK). Pomb
XUMUH B PEIICHHH YKOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3yueHue o0pas3IioB MaTepralioB (CTEKIIO, CTIIaBbI METAJIOB, TIOJITMMEPHBIC MATEPUAITHI).

Mescnpeomemnvle ceéazu

Peanuzanust MeXNpeAMETHBIX CBA3EH MPU U3YYEHUH XUMHH B 9 Kllacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TIOHATHH, TaKk ¥ TOHATHH, SABISIOUIMXCS CHCTEMHBIMH JUIS OTJENBHBIX MPEAMETOB €CTECTBEHHO-
Hay4JHOTO IHKJIA.

OO0mue ecTecCTBEHHO-HAyYHbIe TOHATHUS: HAy4YHBIH (DakT, TUIMOTE3a, 3aKOH, TEOpHs, aHAJIW3, CHHTE3, Kiaccuukaius,
MEPUOJANIHOCTh, HAOIIOZCHUE, OSKCIEPHMEHT, MOJEIHpPOBAHHUE, H3MEpEeHHe, MOJIeNb, SBJCHUE, MapHUKOBBIN 3 dekT,
TEXHOJIOTHSI, MaTEPHAIIBI.

®duznka: MaTepusi, aTOM, DIIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIW, U30TOIIBI, PAIMOAKTUBHOCTD, MOJIEKYJIA, AIEKTPUIECKHUN
3apsj, MPOBOJHUKH, TOJYIPOBOJHHUKH, IMIJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TeJNO, OOBEM, arperarHoe COCTOSHHE
BEIIEeCTBA, a3, pacTBOP, PACTBOPUMOCTh, KpUCTAJUTMYECKAs PEIIETKA, CIUTaBbl, (PU3MYECKUE BEJIMUNHBI, CTUHHIIBI H3MEPCHHUS,
KOCMHYECKOE TMPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTHIIE.

buonorus: ¢orocunres, npixaHue, 6uocdepa, 3KOCHCTEMa, MUHEPAIBHBIC YIOOPEHHS, MHUKPO3IEMEHTHI, MAKPOIJIEMEHTHI,
MUTATEIIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaIbI, TOPHBIC TOPOBI, TOJIE3HBIE HCKOMIAeMBbIe, TOIUTHBO, BOAHBIE PECYPCHI.

IVNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHN HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATbI
JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS ITPOTpaMMBI OCHOBHOT'O OOIIero oOpa3oBaHMs AOCTUTAlOTCS B XoZe OOy4eHHsS XMMHH B
eIMHCTBE y4eOHOW M BOCTITATEIbHON JESATEIFHOCTH B COOTBETCTBHY C TPAJUIIMOHHBIMU POCCHHCKUME COLMOKYIIBTYPHBIMH 1
IyXOBHO-HPABCTBEHHBIMU IIGHHOCTSIMU, NPHUHSATHIMH B OOIIECTBE TNpaBWJIaAMH M HOPMAaMH IIOBEACHHS M CIOCOOCTBYIOT
npolieccaM CaMOTNIO3HAHUS, CAaMOPa3BUTHS M COLMATIM3AIMN 00yJaIOMNXCl.
JINYHOCTHBIE pe3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS CHCTEMON MO3WTHBHBIX HEHHOCTHBIX
OpPHCHTAINH U PAaCIIUPEHNE OIBITA IESTEIHHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YaCTH:
1) IaTPHOTHYECKOI0 BOCIIUTAHHSIL:
LIECHHOCTHOTO OTHOLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAyYHOMY HACIEIUI0, TIOHUMaHUS 3HAYECHUS
XHUMHUYECKOM HAayKH B >KU3HH COBPEMEHHOrO OOIIECTBa, CIIOCOOHOCTH BIAIETh OCTOBEPHOW HMH(pOpPMAaLUEeH O HeperoBHIX
JOCTIDKCHUSAX M OTKPBITHSIX MHUPOBON M OTCUECTBEHHOH XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHHISIX 00 yCTpoiicTBe
MHpa U 00L1eCTBa;



2) rpaskAaHCKOI0 BOCIIUTAHUS S

OPEACTaBIEHH O COLMAIBHBIX HOpPMAaX M IPABMIAX MEKIMYHOCTHBIX OTHOIIEHMH B KOJUIEKTHBE, KOMMYHHUKAaTHBHOM
KOMIIETCHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, y4eOHOMCCIENOBATENBCKOM, TBOPYECKOW M JIPYyrHX BHIAX MAESITENHHOCTH,
TOTOBHOCTH K Pa3HOOOpPA3HOH COBMECTHOW AEATEIbHOCTH IPH BBHINOIHEHWH Y4eOHBIX, TO3HABATENbHBIX 337124, BBIIOJIHEHHH
XMMHUYECKUX KCIIEPIMEHTOB, CO3aHUN YI€OHBIX IPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIHN B IIpoIiecce
9TOH y4eOHOH [esTeNbHOCTH, TOTOBHOCTH OLCHMBATh CBOE IIOBEJEHHE W IIOCTYNKH CBOMX TOBApHINEH C IO3HLIUH
HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUH IOCTYIIKOB;

3) IEeHHOCTH HAYYHOT0 O3HAHUSL!

MHUPOBO33PEHUYECKUE IPEACTABICHHUA O BEIIECTBE M XHUMHUYECKOH pPEaKLMU, COOTBETCTBYIOIIKME COBPEMEHHOMY YPOBHIO
Pa3BUTHSA HAYKH M COCTaBISIONINE OCHOBY IS HOHMMAHUS CYITHOCTH HAyYHOHW KapTHUHBI MUPA, IPEJCTaBICHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHA IPUPOABI, B3aUMOCBA3AX YEJIOBEKAa C INPUPOJHOU CPEJOH, O pOIM XUMHUM B IO3HAHUU 3THUX
3aKOHOMEpPHOCTEH;

[I03HABaTeIbHBIE MOTHBBI, HAIPABICHHBIC HA IIOTyYCHHE HOBBIX 3HAHWI 10 XUMHUHU, HEOOXOAWMBIE I OOBSCHEHHS
HaOJII01aeMBIX TIPOIIECCOB M SIBJICHHI, O3HABAaTEIbHON, HHPOPMAIMOHHONW U YNTATEIbCKOH KYJIbTYPHI, B TOM YHCIIEe HABBIKOB
CaMOCTOSITENBHOH pabOThl € y4eOHBIMH TEKCTaMM, CIPABOYHOM IHTEpaTypoi, NOCTYINHBIMH TEXHHYECKHMH CPEICTBAMU
UH()OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpec K OOYYeHHIO M TO3HAHWIO, JFOOO3HATENBFHOCTh, TOTOBHOCTb M CHOCOOHOCTH K CaM000Opa3oBaHMIO, MPOSKTHOH WU
UCCIIEI0BATENBCKOM JIESITENbHOCTH, K OCO3HAHHOMY BbIOOPY HAlpaBJICHHOCTU U YPOBHS 00yUeHUs B AaJbHEHIIEM;

4) popMHUPOBAHUS KYJIbTYPbI 310POBb .

OCO3HAHME IEHHOCTH XHM3HH, OTBETCTBEHHOTO OTHOIICHMS K CBOEMY 3/IOpPOBBIO, YCTAaHOBKH Ha 3IOPOBBIH 00pa3 KH3HH,
OCO3HAHHME TTOCTIEACTBHI M HETPUATHE BPEAHBIX NPUBLIUEK (YHOTPEOICHNS aIKOT OIS, HAPKOTHKOB, KYPeHHs ), HEOOXOIUMOCTH
coOutroieHNs TpaBuil 0€30MACHOCTH MPH 0OpaleHNH ¢ XUMHUYECKUMU BEIECTBAMU B OBITY M PealbHON JKU3HH;

5) TPy10BOro BOCIIMTAHUSA:

HHTEpeC K MPAKTUYECKOMY HM3y4YEeHHUIO MpodeccHii U TPyHa pa3IndHOrO Poja, YBaXKEHHE K TPyAy M pe3yibTaTaM TPYLOBOH
JeSITENbHOCTH, B TOM 4YHCJIC HA OCHOBE NMPUMEHEHMs MPEeAMETHBIX 3HAHMUN IO XUMHHU, OCO3HAHHBIM BHIOOpP MHAMBUIYaIbHOMN
TPAeKTOPHH TPONODKEHUSI 00pa3oBaHMSA C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH 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 HMCTOYHHKY JKM3HH Ha 3eMile, OCHOBE €€ CyIeCTBOBaHWS,
MOHUMAaHUE [IEHHOCTHU 3/J0POBOT0 U 06e30MacHoro oopasa >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3UUECKOMY U
IICHXWYECKOMY 37I0POBBIO, OCO3HAaHHE LIEHHOCTH COOJIIOAEHMS MpaBmI 0€30MacHOTO MOBEICHHUS MPH paboTe ¢ BEIIeCTBaMH, a
TaKXXe B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOTydaeMble IPU HM3YUYCHUH XUMHH, JUIS PEIICHHs 3a/ad, CBA3aHHBIX C OKpYXKaroleH
IPUPOIHON CpelloH, IS TOBBIICHHUS] YPOBHS 3KOJIOTHUECKON KYNbTYPhI, OCO3HAHUS INIOOAIBHOTO XapakTepa HKOJIOTHYEeCKUX
npoOieM 1 MyTeil UX pemIeHus MOCPEACTBOM METOJIOB XHMHH, KOJIOTHYECKOTO MBIIIJICHUS, YMEHHUS pyKOBOJICTBOBATHCS UM B
[I03HABaTEIbHON, KOMMYHUKAaTUBHON U COLIMAJILHON IIPAKTUKE.

METAINPEAMETHBIE PE3YJIBTATbBI

B cocraBe METAIIPCAMETHBIX PE3YJIbTATOB BBIACIIAOT 3HAYUMBIC JJId (bOpMI/IpOBaHI/ISI MHUPOBO33PCHUA OGHICHay‘lHLIe TIOHATHUA
(3aKoH, Teopws, MPHUHIMI, TUMOTe3a, (aKT, CHUCTEeMa, IPOIECC, IKCIIEPUMEHT W JAPYroe.), KOTOpble HCIONB3YIOTCS B
€CTECTBCHHO-HAYYHBIX YYEOHBIX MpenMeTax M TII03BOJIIIOT Ha OCHOBE 3HAHWH M3 O3THX NPeaMeToB (OPMHPOBATh
NpEeACTaBICHUE O MEJIOCTHOW Hay4yHOH KapTHHE MHUpA, W YHHMBEpCalbHbIE YdeOHbIe JAEHCTBHS (IIO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETryISTHBHBIE), KOTOpble oOecrneduBaloT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSATEILHOMY
TUTAaHAPOBAHMIO M OCYIIIECTBICHHUIO YISOHON IesATEIbHOCTH.

ITo3naBaTe/ibHBIC YHUBEpPCAJIbHbIC y4eOHbIe AeiicTBUS

Ba3oBble Jornueckue 1eCTBUA:

YMEHUA HUCTIOJIB30BATH HpI/IéMLI JIOTUYCCKOT'0 MBIIJICHUA NPU OCBOCHUU 3HAHUM: PpacCKpbIBaTb CMBICIT XUMHYCCKHUX MMOHATHH
(BBLAEHATH UX XAPAKTEPHbIE NPU3HAKH, YCTAHABIMBATH B3aHMOCBS3b C JPYTUMH IMOHATHSMH), UCIONIB30BATh MOHATUS AJIS
00BICHEHUS OTACIIBHBIX q)aKTOB u HBHGHHﬁ, BLIGI/IpaTL OCHOBAHUS U KPUTCPUU I KJ'IaCCI/I(I)I/IKaLlI/II/I XUMHUYCCKUX BCIICCTB U
XUMHYCCKHUX peaKuHﬁ, YCTaHaBJIMBaTb MPUYUHHO-CJICICTBCHHBIC CBA3U MEKIY o0BeKTaMM N3y4YCHHsA, CTPOUTH JIOTHUUCCKUEC
paccyxaeHus (MHAyKTUBHBIE, JEJYKTUBHBIE, 10 AHAJIOTHH), AENATh BHIBOJbI U 3aK/IIOUCHUS;

YMEHHE NPUMEHATh B MPOLECCE MO3HAHMSI NOHATHUA (IPEIMETHBIE U METAIPEIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEINH,
HCIIOJIb3YEMBIC B XUMUH, HpeOGpaSOBLIBaTL IIUPOKO MPUMCHACMBIC B XUMUHN MOJCIIBHBIC MPEACTAaBICHUSA — XHUMHUYECKHUH 3HAK
(cumBOJI BleMeHTa), XMMHUUYecKas (OpMysa M ypaBHEHHE XMMHYECKOH peakIMu — NpH pelieHdH y4eOHO-TIO3HAaBaTeIbHBIX
3a4a4, ¢ y4€TOM S3THUX MOJENbHBIX HPEACTABICHUN BBIABIATH U XapaKTEpU30BaTh CYLIECTBEHHBIE NPHU3HAKU H3Y4aeMbIX
00BEKTOB — XHMHUYECKUX BCIICCTB U XUMHNUYECCKUX peaKHHﬁ, BBIABJIATH O6H_[I/Ie 3aKOHOMEPHOCTH, NPUINHHO-CJICACTBCHHLIC
CBA3HU U IPOTUBOPCUUS B U3yHYaC€MbIX IPOLECCax U SIBJICHUAX.

Ba3zoBble nccienoBaresbckue AeicTBUS:

YMEHHE HCHOJIb30BaTh IOCTABJICHHBIE BONPOCHl B KAueCTBE WMHCTPYMEHTA IO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI JUIf
(hopMHpPOBaHUS TUTIOTE3HI 110 IPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CY)KICHUH;

NpHOOpETEeHHE OTbITA MO TUIAHWPOBAHHIO, OPTAaHU3AINH U TIPOBEJCHUIO YICHHYECKHX AKCIIEPHMEHTOB, YMEHHE HaOII01aTh 3a
XOZIOM TIpOIiecca, CaMOCTOSITEIEHO MPOTHO3UPOBATE €r0 Pe3ylbTaT, (popMyIHpoBaTh 0000IIEHHS U BBIBOJBI IO pE3yiIbTaTaM
MPOBEAEHHOTO OIIBITA, HCCIIEIOBAHMU, COCTABIATE OTYET O MPOJIETaHHOI paboTe.

Pabora c undopmanmeii:



YMEHHE BBIOMpPATh, AHAIM3UPOBATH W HMHTEPIPETHPOBATh HWH(GOPMAIUIO PA3NIUYHBIX BHIOB K (HOPM IPEICTABICHUS,
MOJTyJaeMyl0 M3 Pa3HBIX MCTOYHHKOB (HAYIHO-TIOMYJSPHAs JTUTEPATypa XMMHYECKOTO COIEP)KaHMS, CIIPABOYHBIC ITOCOOWS,
pecypcsl MHTEpHETa), KPUTHYECKH OLIEHUBAThH IPOTHBOPEUUBYIO M HETOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE NPUMEHATh Pa3In4HbIE METOIBl M 3alpOChl MpPU TOMCKE M 0TOOpe MH(OPMAIMM M COOTBETCTBYIOIIUX JaHHBIX,
HEOOXOJMMBIX ISl BBITIOIHEHUST YIeOHBIX U MO3HABATEIBHBIX 3a/1a4 ONPENSIIEHHOTO TUMA, MPUOOPETCHUE ONBITa B 00IACTH
UCIIOJIb30BaHUST MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH, OBJIAJCHUE KYJIbTypOW aKTUBHOTO HCIIOJIE30BAHUS
PA3NMHYHBIX TIOMCKOBBIX CHCTEM, CAMOCTOSATENFHO BBIOMPATh ONTUMANBHYI0 (GOpMy NpeAcTaBlIcHHS HHYOpMANWU W
WDIIOCTPUPOBATh pEIIaeMble 3aJaddl HECIOKHBIMH CXEMaMH, [UarpaMMaMH, JAPYIrHMH QopMamMu Tpapuku U HX
KOMOMHAITUSIMH;

YMEHHE UCIIONB30BATh U aHAM3UPOBATEH B IpoIiecce YIeOHOH M UCCIeN0BATEIBCKOM NeITEIFHOCTH HH()OPMALIUIO O BIHSIHUH
MPOMBINUICHHOCTH, CEITBCKOTO XO3SIHCTBA U TPAHCIIOPTA Ha COCTOSHUE OKPYKAIOIIECH MPUPOTHON CPEIBI.

KoMMmyHHKaTHBHBIE YHHBEPCAJbHbIE YUeOHbIe JeiicTBHS:

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

YMEHUS TPEACTABIATh TOJYUYCHHBIC PE3yJIbTaThl MO3HABATEIBHONW NEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX; JENAaTh
MIPE3CHTAITNIO PE3YJIbTATOB BBIMOJHEHMS] XMMHUYECKOTO 3KCIIEpHUMEHTa (J1a00opaTOpPHOTO OIbITa, JTA0OpaTOPHOW pabOoTHI IO
WCCIICJIOBAHUIO CBOWCTB BEIIECTB, YUSOHOTO MPOCKTA);

yMeHUs y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH MO3HABATENHLHOU W HMCCIICHAOBATENBCKOW NESTEIBHOCTU
IpU PEIICHUH BO3HUKAMONIMX MPoOJIeM Ha OCHOBE Y4€Ta OOLIMX HMHTEPECOB M COTJIACOBAHUS MO3UIMHA (0OCYKICHHUS, OOMEH
MHECHHUSIMH, «MO3TOBBIC INTYPMBD», KOOPAWHAIWS COBMECTHBIX JACHCTBUH, ONpeneNeHHe KPUTEPHEB IO OICHKE KadyecTBa
BBIMOJTHEHHON pabOThI U IPYyTHE).

PeryasiTuBHbIC yHHBepPCaJbHbI¢ y4eOHbIE NeiiCTBUSA:

YMEHHE CaMOCTOSTEIBHO ONPENeNsITh IeMU JCSATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJHPOBATh W IPH
HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOKO JEATEIBHOCTH, BHIOMpaTh HanOojee 3(PQeKTHBHBIE CIOCOOBI pEIICHUS YYCOHBIX H
MO3HABATEIbHBIX 3a71a4, CAMOCTOSATECIBHO COCTABIIATh WM KOPPEKTHPOBATH MPEUIOKCHHBIA alrOpUTM JACHCTBUN IpH
BBIMOJTHCHUY 3a/IaHUi ¢ YUETOM MONTyYeHHs HOBBIX 3HAHUI 00 U3ydaeMBIX O0OBEKTax — BEIECTBAX M PEaKIIMsAX, OICHUBAThH
COOTBETCTBHE TIONyYCHHOTO pE3ylibTaTa 3asBICHHON IeNIH, YMEHHE WCIONB30BaTh M aHAIU3UPOBATH KOHTEKCTEI,
npeaaraeMble B yCIOBUH 3aJaHUH.

OPEIMETHBIE PE3YJIbTATbI

B cocrtaBe mpemMETHBIX PE3YNBTATOB MO OCBOCHHUIO 00s3aTENBFHOTO COMEp)KaHIsI, YCTaHOBJICHHOTO NAHHOHM (emepanbHON
paboueil mporpaMMoi, BBIICISIOT: OCBOCHHBIE OOYYAIOIIUMHKCS HAyYHBIE 3HAHHS, YMEHHS H CIIOCOOBI NEHCTBHIA,
crenupuUecKre Uil TMPEAMETHOH o00macTh «XUMHS», BHIBI JCITEIBHOCTH IO IIOJYYCHUIO HOBOTO 3HAHUSA, €ro
UHTEpPIIPETaIMH, TPEOOPA30BAHUIO U IPUMECHEHHIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHTYAIIHSIX.

K konmy oOydenuss B 8 KJacce IpeaMETHBIC Pe3yJIbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Yy
00yJaIOLINXCsl YMEHUIL:

® pAaCKpbIBATb CMBICJI OCHOBHBIX XUMUYCCKHUX MOHSATHH: aTOM, MOJICKYIJIa, XUMHUYCCKUH QJIEMEHT, IPOCTOC BCIICCTBO, CJIOXKHOC
BEIIECTBO, CMECh (OTHOPOIHASI U HEOTHOPOIHAS ), BAICHTHOCTH, OTHOCHUTEbHASL aTOMHAS M MOJICKYJISIpHAsI Macca, KOJIMIECTBO
BEIIECTBA, MOJIb, MOJISIPHASI Macca, MacCoBast OIS XUMHUUECKOTO 3JIEMEHTa B COCMHEHHUH, MOJIIPHEIA 00BEM, OKCH, KUCIIOTA,
OCHOBAaHUE, COJIb, HIEKTPOOTPHUIIATEILHOCTD, CTCIICHh OKUCIICHUS, XUMHUUECKas peakius, KiaccuuKalys peakuuil: peaKiuu
COCIAMHECHHUS, PEaKIUH PA3I0KEHIs, PEaKIny 3aMEIICHUs, Peakui OOMEHa, dK30- U JHIOTEPMHUUCCKHIE PEaKINH, TEIUIOBOU
3 PEKT peakIyH, Ipo aToMa, MICKTPOHHBIN CIIOH aToMa, aTOMHAsi OpOHTAllb, PAINyC aTOMa, XUMHUECKast CBSI3b, OJSAPHAS U
HETIOJIIpHAsT KOBAJICHTHAs CBs3b, MOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MacCOBas JOJs BellecTBa (IPOIICHTHAsS
KOHIICHTPAIIKA) B PaCTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHATHH M MPUMEHSATH 3TU HMOHSATHS NMPU OMMCAHUH BEUIECTB U UX
IIpeBpallEHull;

® HCIIONIE30BATh XUMHUYECKYIO CHMBOJIHKY JJISI COCTaBICHHS (POPMYIT BEIIECTB M yPAaBHEHII XUMIUECKHUX PEAKIINIA;

® OIIPCACIIATL BAJICHTHOCTH aTOMOB DJJICMCHTOB B 6I/IHapHI)IX COCIMHCHUAX, CTCIICHb OKHUCJIICHUS 3JIEMCHTOB B 6I/IHapHI)IX
COCIMHECHMSAX, NMPHHAAJICKHOCTh BELIECTB K OMPENeNEHHOMY KJacCy COEAMHEHWi Mo ¢opMyiaM, BHI XUMHUYECKOH CBSI3H
(xoBasleHTHAS M MOHHAS) B HEOPTAaHMUYECKUX COCTUHECHUSX;

e packpeiBaTh cMbIchn [lepmommueckoro 3akona Jl. M. MeHnzgeneeBa: IeMOHCTPHPOBATh IOHUMAHUE MEPUOIMUECKOM
3aBHUCUMOCTH CBOMCTB XMMHMYECKHX DJIEMEHTOB OT HX ITOJOKCHHUS B HepHOHquCKOﬁ CUCTEME, 3aKOHOB COXpPaHCHUS MaCChbl
BEIIECTB, IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYISIPHOTO YUCHHS, 3aKOHA ABOTAIPO;

® ONKCHIBATh M XapaKTepU30BaTh TaOIMIHYyI0 hopmy [leprnoamaeckoil CHCTEMBI XUMHUYECKHIX AJIEMEHTOB: Pa3InyaTh MOHSITHS
«rmaBHas moxarpymma (A-rpynma)y u o «mobouHas moarpymma (b-rpymma)», Mamsle W OONBIOIME IMEPUOIBI, COOTHOCHTH
0003HaUeHUs, KOTOpble MMetoTcs B Tabmune «llepuomnyeckas cucrema xumMudeckux snemeHTtoB JI. M. MenneneeBa» c
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMUYECKUX AJIIEMEHTOB (COCTaB M 3aps spa, 0OIIee YHCIO DIICKTPOHOB U
pacIpeelICHHe UX 110 IIEKTPOHHBIM CIIOSIM);

® KIIacCH(UIUPOBATE XUMHUYCCKHE JICMEHTHI, HCOPraHUYCCKIE BEIIECCTBA, XUMHUCCKUAE PEAKIHHU (II0 YHCITYy U COCTaBY
YYaCTBYIOIIUX B PEAKIUHU BEUIECTB, IO TEIIOBOMY d(PPEKTY);

® XapaKTepnu30BaThb (OHI/ICBIBaTb) 06]_[[]/16 XHUMHUYECKHUE CBOMCTBA BCHICCTB PA3JIMIHBIX KJIACCOB, IMOATBEPKAasd ONHUCAHUC
IIPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIM;

¢ [IPOTHO3HPOBATH CBOMCTBA BEIIECTB B 3aBICUMOCTH OT MX KAUYECTBEHHOTO COCTaBa, BO3MOXKHOCTHU IMPOTEKAHUS XUMHUIECKUX
HpeBpaHleHI/Iﬁ B pa3JIMYHBIX YCIIOBHUAX,



® BHIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO0 XMMHUYECKOI'O AJIEMEHTa I10
(dhopMyIie CoeIMHEHNUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI 10 YPABHCHUIO XUMHUYECKOM peakiuy;

® IPUMCHATH OCHOBHBIC OIEPAllMM MBICTHUTENEHON JEATENPHOCTH — aHajJhu3 M CHHTE3, CpaBHEHHE, 0000IeHHE,
CHCTEMAaTH3aIHIO, KJIACCH(UKAINIO, BBIBICHHE NPHYMHHO-CICACTBCHHBIX CBS3€H — IS W3y4YCHHS CBOMCTB BEUICCTB U
XUMUYECKUX PEaKIUi, eCTEeCTBCHHO-HAYYHBIC METOJIbI TIO3HAHUS — HAOJIONCHNEe, U3MEPCHUE, MOJICTUPOBAHUE, IKCIICPHUMEHT
(peanbHBII U MBICIICHHBIN );

e CIIeZIOBATh MIPaBUIIaM TIOJBE30BAHMS XUMHUECKOH TOCYIOH U T1a00paTOPHEIM 000pYIOBaHHEM, a TakKe MPaBMIIaM OOpaIeHHs
C BEIIECTBAMH B COOTBETCTBHUHU C WHCTPYKIHMSAMH IO BBIIOJTHEHHIO Ja0OPATOPHBIX XUMHYECKHUX OIBITOB IO TONYYECHHUIO H
cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCIOPOAa), MPUTOTOBJICHUIO PaCTBOPOB C OMpeAeNEHHON MacCOBOM oJeit
PacTBOPEHHOTO BEILECTBA, INITAHUPOBATH U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHHIO PACTBOPOB ILEIOYEH U
KHCJIOT C TOMOIIBI0 HHAUKATOPOB (JTaKMYC, (heHONPTalICHH, METUIIOPAHXK U APYTHE).

K xoHiy oOyuenus B 9 Kiacce IpeJMETHBIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH Y
00yJaronuxcsi yMEeHUH:

® PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHUX MOHATUI: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KATHOH, aHUOH, MPOCTOE
BEIIECTBO, CIIO)KHOE BEIIECTBO, BAJCHTHOCTh, D3JCKTPOOTPUIATENLHOCTh, CTENCHb OKHCICHHS, XUMHUYECKas PpEeaKIus,
XUMAYECKasi CBsI3b, TEIUIOBOM J(PQPEKT peakiMu, MOJb, MOJSIPHBIH 00BEM, pacTBOp, IJICKTPOJMTHI, HEIIEKTPOIHUTEHI,
AIIEKTPOIUTUYECKAs] TUCCOIMAINS, PEaKkIud HOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble H
HeoOpaTuMBle PEaKLIUH, OKHUCIUTEIbHO-BOCCTAHOBUTECIFHBIE PEAKIUH, OKUCIUTENb, BOCCTAHOBUTENb, OKHCICHHE U
BOCCTAHOBJIEHHUE, AJJIOTPONHsL, aM(pOTEPHOCTb, XUMUYECKasl CBA3b (KOBaJICHTHAs, MOHHAs, METAIIINYECKas), KpUCTaNInYecKas
pelérka, KOppo3usi METaJIOB, CIUIABbl, CKOPOCTh XHMHYECKOW peakiuu, MpeaenbHo aomyctumas koHueHTparwms [TIK
BEIIIECTBA;

® WLTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKHMX TMOHATUI M MPUMEHSATH 3TU TOHSITUSA MPU OIUCAHUM BEIIECTB M MX
TIPEBpAIICHAN;

® HCTIONIE30BATh XUMHUYECCKYIO CHMBOJIHKY JJIS1 COCTaBIICHHS (DOPMYIT BEIIECTB M yPAaBHEHI XUMHUECKUX PEAKIINII;

® OTIpe/IeNIsATh BAJICHTHOCTb M CTEMEHb OKHCICHHS XHMUYECKHX DJJIEMEHTOB B COCAMHEHHUSIX pa3IU4HOTO COCTaBa,
MIPUHAICKHOCTh BEIIECTB K OMNpeAeTIEHHOMY KJIacCy COeAMHEHWH mo ¢opmyinaM, BUI XUMHYECKOH CBs3M (KOBaJeHTHa,
MOHHAs, METAJUINIECKasl) B HEOPTAaHWIECKUX COCOUHEHIAX, 3aps MOHA 10 XUMUIECKOH (hopMyIre, XapakTep cpelnsl B BOTHBIX
pacTBOpax HEOPraHMIECKUX COSANHEHUH, THIT KPUCTAIUTIYECKON PEIIETKI KOHKPETHOTO BEIECTRA;

e packpeiBaTh cMbicn Ilepuogmdeckoro 3akona J[. M. MenneneeBa M IEMOHCTPHUPOBATh €ro IMOHWMAHHE: OINHCHIBATH H
XapakTepu3oBaTh TaOmuuHylo (opmy I[leprmommdeckoll CHCTEMBI XMUMHUYECKHX D3JIEMEHTOB: pPasiMdyaTb TOHATHUS <«TJIaBHAS
nonarpynmna (A-rpynmna)» U «mobounas noarpynna (b-rpymmna)», Manble W OONBIINE MEPUOMBI, COOTHOCHTH 00O3HAYEHUS,
KOTOPBIC UMEIOTCSl B TICPHOANIECKON TaOIHIle, ¢ YHCIOBHIMHA XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XHMHUYECKHX DJIEMEHTOB
(coctaB ® 3apsnm sapa, oOlee YHCIO 3JIEKTPOHOB W pacmpeielicHHe WX 0 JJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB AJIEMEHTOB U UX COCIMHEHHH B IpeleaXx MaJbIX MEePHUOJOB U TVIABHBIX MOATPYII C
YYETOM CTPOCHUS UX aTOMOB;

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

® XapaKTepu30BaTh (ONMHUCHIBaTh) OOIIME W crheuupuyeckue XHMHUYECKHE CBOMCTBA MPOCTBHIX W CIIOKHBIX BEIIECTB,
MOJITBEPIKAAs OMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLINX XUMHUYECKUX PEaKIUil;

® COCTABIISITh YPABHEHUS AIIEKTPOIUTHICCKON AUCCOIMALNH KHCIOT, IIEIOYeH U COJIeH, TIOHBIE W COKpANIEHHBIC YpaBHEHHUS
peakuuii MFOHHOTrOo OOMEHa, YpaBHEHHUS PEAKIIUiA, MOATBEPKAAIONINX CYIIECTBOBAHNE TEHETHUECKOM CBSI3U MEX]y BEIIECTBAMHU
Pa3INIHBIX KIIACCOB;

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

¢ [IPOTHO3HUPOBATH CBOIMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS, BO3MOKHOCTH IPOTEKAHMS XHMHUIECKUX MTPEBPAICHUI
B PA3INYHBIX YCIOBUSAX;

® BEIYHCIISITH OTHOCUTEIBHYIO MOJISKYIISIPHYIO W MOJISIPHYEO MacChl BEIECTB, MACCOBYIO JIONIO0 XMMHUYECKOT'O AJIEMEHTa I10
(hopMyne coerHEHNUS, MAaCCOBYIO JIOJIO BEIIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI 10 YPaBHEHUIO XUMHYECKOH peaKIlvm;

e cOOMIOaTh MPaBUIIA MOTH30BAHMUS XUMUYIECKOH IMOCYI0H U 1a00paTOpHBEIM 000pyIOBaHUEM, a TAKKE MpaBUIIa OOpAIICHHS C
BEIICCTBAMHU B COOTBETCTBHM C WHCTPYKIHSMHU TIO BBHIMOJHEHHUIO JIAOOPATOPHBIX XUMHYECKHUX OIMBITOB IO MOJYYCHHUIO H
COOMpaHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO ra3a);

® IPOBOJNTEL PEAKINH, ITONTBEP)KIAONINE KAaYeCTBCHHBIA COCTAaB pPAa3IMYHBIX BEINECTB: PACHO3HABATH OIBITHBIM ITyTEM
XJopua-, OpoMunI-, WOAMI-, KapOoHaT-, (ocdar-, cwimkar-, cynbdar-, THAPOKCHUA-UOHBI, KATHOHBI aMMOHHUS W HWOHBI
U3yYCHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKHUX BEIICCTB;

® [IPUMEHSATH OCHOBHBIC OTIEPAIIH MBICIIUTEIHHON AEATEIFHOCTY — aHAIH3 U CUHTE3, CPaBHEHUE, 0000IIeHNE,
CHUCTEMAaTHU3aINIO, BBISBIICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3€H — JIJISl M3YYCHHUSI CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIInH,
€CTECTBEHHO-Hay4YHbIE METO/Ibl TO3HAHUS — HAOJI0JeHUE, U3MEPEHUE, MOJICIUPOBAHUE, SIKCIIEPUMEHT (peanbHbIi 1
MBICJICHHBIH ).



TEMATUYECKOE TIIJIAHUPOBAHUE
Pagouass mporpamma mno yuyeGHoMy mnpeaMery «XuHMHS» pa3pa0doTaHa ¢ y4éToM paGodeil TporpamMmbl

BOCIIMTAHUA, 4YTO OTPa)XKCHO B JIMYHOCTHBLIX IUVIAHUPYEMBIX pe3yJbTaTax M o0ecnmeynBaeT peajan3anuro

MHBapUaHTHBIX MoayJeil (MM) nporpaMmbl «Y pouHas JAeTeJIbHOCTDY, «BHEeHIKOJbHbIE MEPONIPUATHS,
«OcHOBHBIE HIKOJbHBIE J1ea» U «CouuajibHOe NAPTHEPCTBO»

BOCCTAHOBUTC/ILHLIC PCAKIINU

8 KJIACC
No HaumenoBanue pasneiaoB u TeM Komraecreo OneKTpOHHbBIE
T1/T1 MIPOTPaMMBI Hacos (dporsbie) [Iporpamma BociuTaHust
Bcero| KP | IIP | oOpa3oBaTenbHBIE pecypChl
Paznen 1.IlepBoHayaibHble XHMUYECKHE TIOHATHSA UM «YpouHasi 1eATeJIbHOCTD
XUMUST — BasKHAs 06HaCTB YCTaHOBJ'IeEII/Ie JOBEPUTCIIbHBIX
1.1 | ecrecTBO3HAHMSI U IPAKTUYCCKOM 5 2 bubamorexa LIOK OTHOTICHHUH MEULY YUHTCICM H
- P https://m.eds00.ru/7f41837¢ | ero yaeHHKaMH,
JIESITEIbHOCTH YeJIOBEeKa
5i6 ]_[OK CHOCO6CTByIOIHI/IX IMO3UTUBHOMY
HMOJINOTECKA
1.2 | BemecTBa 1 XUMHYECKHE PEAKIIUH 15 1 httns://m.edsoo.ru/7fA1837c | o PHATHIO yHaIMHCT
ps.//m. : TpeboBaHUiI M MPOCKO yuuTens,
IPUBJICYCHNIO WX BHHUMAaHHUA K
HWroro no pasaeny 20 obcyxmaemMont Ha YpOKe
Pa3nen 2.BaxxHelilnne npeacTaBuTe Il HEOPraHMYECKUX BellleCTB uHpopMaNUn
(dopMHpOBaHHE OTBETCTBCHHOTO
21 BO3,HyX. KHCHOpO}I. ITousarue 00 6 IbubmoTeka ]_[OK OTHOIIICHUS K YYEHHUIO,
) OKCHnaax h'[tDSZ//m.edSOO.ru/7f41837c TOTOBHOCTHU u CIIOCOOHOCTH
» Bomopoa.IloHsTHe 0 KHCIOTAX H 8 1 Bu6muorexa [IOK 00y4JaImuxcsi K CaMOpa3BUTHIO
" lcomsax https://m.edsoo.ru/7f41837¢c 1 caMOOOpa3OBAHMIO Ha OCHOBE
MOTHUBAIlM K OOYYCHHIO U
b 3 Bona. Pacteopsrl. [lonsarue 06 5 1 1 Bu6moreka [IOK HO3HAHUIO
"~ |0OCHOBaHHUIX https://m.edsoo.ru/7f41837c dopMupoBaHue
b 4 (OCHOBHBIE KJ1aCChl HEOPraHUYECKUX 1 1 1 bu6moreka LIOK KOMMYHUKATHBHOH
"7 |lcoennnenuit https://m.edsoo.ru/7f41837¢ KOMIIETCHTHOCTH B OOILICHHH H
COTPYAHUYCCTBE (o)
MToro no pasuery 30 CBCPCTHHKAMH
(dopmupoBanue OCHOB
Paznen 3.I1epuoauueckmii 3axkoH u Ilepuoanyeckasi cHCTEMa XMMHYECKHX 3JIEMEHTOB | 9KOJIOTHICCKON KyJBTYpBI
/1. U. MenneneeBa. CTpoeHne aToM0OB. XUMH4YeCKasi CBA3b. OKHCINTEILHO- COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO

I o 9KOJIOTHYCCKOT'O MBIIIJICHUS
epHOHquCKHH 34KOH 1 HUCIIOJIB30BAHUE BOCIIMTATCIIBbHBIX
51 [leprionuueckas cucrema 7 buonuoTexa LIOK BO3MOYKHOCTEH COZlep/KaHus
" xumuueckux snemeHToB /. 1. https://m.edsoo.ru/7f41837c y4e6GHOTO MpeaMeTa epes
MenneneeBa. CTpoeHHe aToMa JIEMOHCTpALHIO I€TSIM IPUMEPOB
30 Xnumuaeckast ¢Bsi3b. OKHUCIUTEIIBHO- 3 1 Bu6smorexa [JOK OTBETCTBCHHOI'O, IPAXKIAHCKOIO
" |BOCCTaHOBUTEIIBHBIE PEAKLIUH https://m.edsoo.ru/7f41837¢c TOBC/ICHHA
Bubsmorexa [IOK M «OcHOBHbIE HIKOJIbHBIE
Hroro no paspery 15 https://m.eds00.ru/741837¢ | ;aray,
VY4actue BO BCEpOCCUMCKUX
AKIUAX, TOCBSIIIEHHBIX
Pe3epBHOE Bpems 3 LI, -
3HAYHUMBIM COOBITHSIM B POCCI/II/I,
MUpE
OBUIEE KOJIMYECTBO YACOB T10 68 4 5
[MPOI'PAMME
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9 KJIACC

KommuectBo yacor 3
Ne HaumeHOBaHKE pa3ienoB U TEM JICKTPOHHBIC
I/m | mporpamMmsl (ungpossic) [Iporpamma BocriUTaHUS
© KP 1P o06paszoBaresbHbIe porp
8 pecypchl
/m
Pa3gen 1.BemecTBo 1 XUMHYeCKHE PeaKIHH
. bubnunoreka [JOK
[MoBTOpeHnue u yruy0neHue 3HaHUH
1.1 OBTOPCHHUC i Yr1yGIICHHE 5 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX Pa3JIeNioB Kypca 8 Kiacca 636
2o UM «YpouHasi 1eITeJIbHOCTb)
bub. OK
1o | OcHoBHBIE 3aKOHOMEPHOCTH 4 hgpglf/mﬁi 74l YCTaHOBICHHS  JOBEPHTEILHEX
. XMMHUECKHX peaKiuii 636 SLLL : OTHOIIICHUN MEXIy Yy4YUTEIeM U
= ero YYeHUKaMH,
13 DICKTPOTUTHYCCKASI TUCCOIHAITHSL. 8 1 1 ﬁgg;%ﬁiﬁiiorﬁ/” 11a CHOCOOCTBYIOUIMX — [O3UTHBHOMY
' XUMIYeCKUe peakui B pacTBOpax 636 : BOCHIPHATHIO ydaluMucs
= TpeOOBaHUIl W TPOCHO y4uTEns,
Htoro 1o paszeny 17 TIPUBJICUCHHMIO MX BHUMAHWA K
o0cyxnaeMoi Ha ypoKe
Pazgen 2.Hemerasjibl M X COeTUHEHU S uHpOpMAIUU
06 Bu6mmorexa [TOK (dbopMUpOBaHHE OTBETCTBEHHOIO
21 1[ast XapaKTePUCTUKA XUMUICCKUX 4 1 https://m.edsoo.ru/7f4la | OTHOMIEHHS K yeHHIO,
anemeHToB VIIA-rpynmel. ["anorens 636 FOTOBHOCTH M CIIOCOBHOCTH
OO6w1as XapaKTepUCTHKA XUMUYECKHX Bu6morexa IIOK 00Y9arONUXCS K CAMOPA3BUTHIO H
2.2 | anementoB VIA-rpymmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a | CaMOOOpasoBaHMIO  Ha  OCHOBE
COCTHHEHUS 636 MOTHBalul K  OOY4YCHHIO |
TIO3HAHUIO
OOmas xapaKTepUCTHKA XUMUIECKIX bubmorexa [IOK dopMupoBaHue
2.3 | snementoB VA-rpynmsl. A30T, hocdop u 7 1 https://m.edsoo.ru/7f41a .
X COCIHHCHMS Py bocop 636 KOMMYHHKATHBHOM
— KOMIIETCHTHOCTH B OOINCHUH U
OOGwast XapaKTePUCTHKA XUMHYCCKHX Bbu6mmorexa [IOK COTPYIHUYECTBE co
2.4 aneMeHToB IVA-rpynnel. Yriaepon u 8 1 2 https://m.edsoo.ru/7f41a CBEPCTHUKAMHM
KPEMHHMHI U MX COEAUHEHUS 636 dopmupoBanne OCHOB
9KOJIOTHYECKOM KYIIBTYpHI
Hroro mmo pazgern 25 .
p y COOTBETCTBYIOIICH
Pa3aen 3.MeTa/L1bl H UX COeTHHEHUS COBPEMCHHOMY YPOBHIO
- LK 9KOJIOTHYECKOTO MBIIUICHUS
HOIMOTEKA
. HCTIOJIb30BaHUE BOCTIUTATEIHHBIX
3.1 OO0111e CBOMCTBA METAILIOB 4 https://m.edsoo.ru/7f41a o
636 BO3MOYHOCTEH COEePIKaHuUs
— 4eOHOTO TIpeIMETa uepe3
Brbmorexa LIOK yeMOHCT a pﬂf(l) eTSIM E HMEPOB
3.2 | Baxueiilve METaIbl U UX COETUHEHUS 16 1 2 https://m.edsoo.ru/7f4la | * patiio A puMep
636 OTBETCTBEHHOTO, TPAXKIAHCKOTO
— TIOBEICHUS
HWroro mo pasaeny 20
Pasnen 4. Xumusi 4 OKpy:xamomas cpeaa UM «OcHoBHBIE HIKOJbHbIE
bub6mmorexa [JOK nejia»
BemiecTBa u MmaTepuabl B KU3HU .
4.1 H p 3 https://m.edsoo.ru/7f4la | Yd4acTue Bo BCepOCCHICKUX
HeJoBeKa 636 aKITUSX, TOCBSIIEHHBIX
3HAYMMBIM COOBITUSIM B Poccun,
HUroro no pazngemy 3 MHpe
bubnmuoteka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO YACOB I10
TTPOT'PAMME 68
Beimncka Bepna 29.08.2023r.
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