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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (enepaibHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOY4YaIOIIUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEp>KaHUs, PEKOMEHAYEMYIO IOCIIe0BAaTEeIbHOCTh
M3YYEHUS XUMUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHMSI OCHOBHOW 00Opa30BaTENIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHUEe XUMHUH CITY)KHUT OCHOBOU I (JOPMUPOBAHHS MUPOBO33PEHHSI 00YJaIOLIETOCs, €T0
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMopa3BUTUS U (POPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
PO eCCHOHAIBHON JeATETHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B DKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIeUu(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTUPOBAaHHBIM OTpaKEHHEM
0a30BOI HAyKN XMMHUU Ha ONPEENIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NMOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPraHU30BaHbl IO NPHUHIMITY ITOCJIEIOBATEIBHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOU CBS3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBLHO OT OJHOTO YpPOBHS K JPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTHKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHUA — BaXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIIBHBIX YMEHUW W HMX NPUMEHCHUH B Y4eOHO-
MIO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
NpUOOPETHN TaKue LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HAaNpaBJI€HHOCTh OOYYEHHsS Ha CHUCTEMAaTHYecKoe TMpHUOOIIeHHE O00y4aroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢gopmupoBanue o61Iel PYHKIMOHATHHON U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOIIETO MHpA, WCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aronuxcs TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaNpPaBICHHOCTH JJalbHEeHIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 vacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIe XHMHYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BeulecTBa. dusnueckue cBoWcTBa BelleCTB. ArperarHoe coctosHue BeumiecTB. llonarue o
METO/ax MMo3HaHus B XUMuU. YncTele BemecTBa U cMecu. CrocoObl pa3/iesieHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0’KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHASA aTOMHAas Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas
Macca. MaccoBas 7105151 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUH.

KommuectBo BemecrBa. Monb. MonsipHas macca. B3anmocCBA3b KOJIMYECTBA, MACChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmMynaM XUMUYECKUX COSTUHEHHH.

dusnueckue U XUMHUYECKUE sBICHMs. XHMHUYECKass peakuus U e€ NpHU3HaKu. 3aKOH
COXpaHEHMsI MacChl BellecTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XuMHUUECKUX peakiuii
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOW MOCYIOW, MpaBMWIaMu pabOThl B J1a0OpaTopuu M NMpuUEMaMu
oOparteHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOI0IeHHE PU3nUecKuX (TIJIaBJIeHUE BOCKA, TassHUE JIba,
pacTHpaHue caxapa B CTyIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IpOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) sIBIEeHUH, HabIoaeHne
U ONMCAaHHWE TPU3HAKOB TPOTEKAHUS XMMHUYECKHX peakuuil (pas3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusl, pazioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (ll), usydenme crmocoOoB
pas3zielieHuss CMeced: C MOMOINbI0 MarHuTa, (GWIBTPOBAaHHE, BBINAPUBAHUE, JUCTUIUIALMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH TOBapeHHONW CcoiM, HaONIOJeHHe W OINHUCaHHe
pe3y/bTaTOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopoa — 25IeMEHT M NPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupoje, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHHUs).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MONydyeHHUs Kuciaopojga B Jjaboparopuu u
npoMbIIIeHHOCTH. KpyroBopoT kucinopona B mpupoze. O30H — ajuioTporHas MOJU(PHUKAIHS
KHCIIOpO/a.

TermoBoil 3dexT XuUMHUECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHIOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOA.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoaa B INPUPOE,
buznyecknue 1 XuMUYECKHe CBONCTBA, IPUMEHEHHE, CIIOCOObI osyueHus. KucioTel u comnu.



MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBIIICHHBIE PAcTBOpBl. PacTBOpMMOCTH BemecTs B Boje. MaccoBass 1oyl BellecTBa B
pacTBope. XUMHUYECKUE CBOMCTBAa BOAbl. OcHOBaHMs. Poib pacTBOpoOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecoseoOpasyomue. Homenkiatypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmy4yeHue okcuaoB.

OcuoBanus. Kiaccudukanust OCHOBaHME: HIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkiiarypa ocHoBanuii. @u3MYeCKHME M XHUMHYECKHE CBOMCTBAa OCHOBaHMM. [lomyuenue
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa kucinot. @usudeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenknarypa coneil. duznueckue U XxumMudeckue coictBa coieil. [lomyuenune
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUS KUCIOpOoJa B BO3AYyX€, [OJIIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHus ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHCAaHUE HX CBOWCTB, IOJIyud€HHE, COOMpaHHWe, pacllO3HaBaHHE U
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOEHIE 00pa3IOB BELIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAacCTBOPEHUS BEIIECTB C Pa3IM4HON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3TMUHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C MeETaIaMH,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/]1a4 10 TeMe «BaxHenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /I, U.
MenpnesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJHBIX 3JIEMEHTOB (III€JIOYHBIE U IIETOYHO3EMENbHBIE METAJUIbI, TaJOr€Hbl, UHEPTHBIEC ra3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX szaep. M3zorombl. Onexktponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMHUYECKHX deMeHToB [leproauieckoil CHCTeMbI



. W. MenneneeBa. XapakKTepUCTUKAa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyIIaM U Meproiam.

3unauenue [lepuonnyeckoro 3akoHa u [lepuonuyeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (nmonsipHas u HENoJIsIpHast) CBSI3b.
DNEKTPOOTPULIATEIbHOCTh XUMUYECKHUX AJIeMEHTOB. MloHHAas CBSI3b.

Crenenp  okucneHusi. OKHCINUTENbHO--BOCCTAHOBHUTENbHBIE  peakuuu. IIpomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCHA
[MHKa C pacTBOpaMHU KHUCJIOT U IIEI0Yel, MPOBEIECHUE OMBITOB, WLTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, pEaKLuU Pa3JIoKEeHNs, COETUHEHHUS).

Meswcnpeomemnnie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMUU B § KJIacce OCYIIECTBISETCS
Yyepe3 HCIIOJIb30BAaHME KakK OOUIMX eCTECTBEHHO--HAYYHBIX TOHATUN, TaK W TOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (aKkT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHUE, MOIEIIb, IBJICHHE.

®uznka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TEJI0, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (U3WYECKHUEe BETUYMHBI, SAMHHIIBI U3MEPEHHUs, KOCMOC, MIIAHETHI,
3BE3461, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYeCKas peakuus

Ilepuonnueckuin 3akoH. llepuoamyeckas cucremMa xumudyeckux odiemeHros [J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOMAOB, KAJIMs, KAJIbIMA M HUX COCIMHEHUHA B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B [leproinueckoil CucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BHUAbl XUMUYECKON CBA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOW PEIIETKH M BUIAA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMMHYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIUXCSA K Pa3JIMUYHBIM KJIacCaM HEOPTraHUYECKHX COEAUHEHHM, M€HETHYECKast
CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanuss XuMHYECKUX PEaKIuid M0 pa3IudHbIM MpHU3HAKaM (TI0 YHUCTy M COCTaBYy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(hdexTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHUIO KaTalu3atopa). DK30- U
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUUYECKUE YPABHECHHUS.



[TonsiTie 0 ckopocTH XUMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOIEHHBIX M TE€TEpPOreHHbIX peakuusx. Ilonstue o
karanuze. llonarne o XxumuueckoM paBHOBecuU. DPakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHCIHMTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEIJIEKTPOIUThl. KaTnoHsI,
AQHUOHBI. MexaHH3M JAMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenenp qucconnanuil. CUIbHBIE U CIIA0BIE 3JEKTPOIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MPEJCTaBICHU 00 3IEKTPONUTUYECKON aucconuanuu. KadecTBeHHbIE pPEaKIMH Ha HOHBI.
[TonsTHE O TUIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKOH peakUuu OT BO3JACHCTBUS pa3IMYHbIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WIITIOCTPUPYIOIIUX MPHU3HAKK MPOTEKaHMs PeakInii MOHHOTO oOMeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTaIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crerieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBa Ha MpuMepe xyopa (B3aUMOJIEHCTBHE C MeTaUlaMu, HeMeTalslaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEecKHe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUE, (U3NYecKHMe M XMMUYeckHe cBOMCTBa. OKCHJIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kjacca KHCIOT M chenuduueckue). XHUMHUYECKUE peakiuH,
JeXalle B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHUs cepHol KucioTel. I[IpumeHnenue
cepHOi KucIoThl. COJM CepHOI KHCIOThI, KaUeCTBEHHAs peaklys Ha cynb¢aTr-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mast xapaktepucthka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWe B Npupoie, (QHU3UYECKue u
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XuMHUYecKre



CBOWCTBA, MoJlyueHue U npuMeHenue. Conu aMMOHMS, X (PU3MUECKUE U XUMHUECKUE CBOMCTBA,
npuMeHeHrne. KauecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEM aMMOHHUS B KaueCTBE MHHEPAJIbHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HEHUE OKpY’Karolleld Cpeibl COeINHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOAN(DUKAILINK, PACIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX pU3MYECKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJYyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TOTEIUICHHS KIIMMarta, MapHUKOBBIH 3ddekt. YrompHas kucimora U eé
COJM, UX (PU3MUECKHEe M XUMHMYECKHE CBOICTBa, IojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BEUIECTBAX KaK O COEAMHEHMSIX YIJiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETUJIeH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IIpuponHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), HPOAYKTHI HX IepepabOTKH
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE 0 OMOJIOTMYECKN BKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IIOJIY4YEHUE U IPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mpencraBieHus o6 okxcuae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOH, Xene300eToH. IIpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEpPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJEHUE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOreHUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATepHUajoB), HaONIoJeHHe Tpoluecca OOYIJMBaHUS — caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue NpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOWMCTBaMHU a30Ta, ¢ocopa M UX COEAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH U HU3YyYeHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaguta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOLECCOM aACOPOIMH PAcTBOPEHHBIX BEILECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHHE



W W3y4YeHUE CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJCHHWE KAa4YeCTBEHHBIX pPEaKlMid Ha KapOoHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE IMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «BaxHenue
HEMETAJIJIBI M UX COCIUHCHUS.

MeTajiibl M MX COeIHMHEHHS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme xumudyeckux anemeHToB . 1. Menaeneesa u crpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAll HAOpsOKEHUM MeTauioB. PU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crocoObl MONMy4YeHHsT MeTa/UIOB. [[OHATHE O KOPPO3UU METaIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[llenounbie MeTawibl: ooxkeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenaeneeBa, CTpOEHHE UX aTOMOB, HaXOXJeHUE B Ipupoac. PU3NUYECKUE U XUMHUYECKHUE
CBOMCTBA (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbICE METAUIbl MarHuii M Kajublui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux anemeHToB [[. M. MeHueneeBa, CTpoe€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOMCTBA MarHus W Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxxenue B llepumoamyeckoi cuctemMe XuMmudeckux sjaeMeHtoB [[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3nvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cuctemMe XumMudeckux isnemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXJAeHUE B mpupojae. Ou3nueckue 1 XuMUYECKUEe CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (I1) m xenesa (lll), ux cocra, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE pe3ylbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJB30BaHUE BUICOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPHUS C BOJOHM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KuciIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUJEOMATEpHUaNOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblvs, alFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHUE BUIEOMATEPUAIOB), UCCIeI0BaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA ATFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHelIe MeTaIIbl U X COCTUHCHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u MaTepuasnsl B OBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOe UCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMIeH cpepl (MpeaenbHas J0MyCcTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIBI).



Meosricnpeomemmnie ceasu

Peanmu3zanus MeXMIpeMETHBIX CBsI3€ MPU U3YYCHUU XMMHH B 9 KJacce OCYIIECTBIISCTCS
4yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX [OHSATHUH, TaK ¥ TOHSTHIA,
SIBIISTIOIIMXCSI CHCTEMHBIMH JIJIS1 OTACTBHBIX IPEMETOB €CTECTBEHHO--HAYYHOT'O IHKJIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHSTHS: HAYYHbIH (akT, TUIOTe3a, 3aKOH, TEopus,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOJIOTHS, MATCPHUAITHI.

®wusuka: Martepusi, aToM, OJJCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIIHI,
pPalMOaKTUBHOCTh, MOJICKYJa, OSJICKTPUYCCKHHA 3apsl, MPOBOJHHUKH, ITOJYIPOBOIHUKH,
JVBJICKTPUKHU, (POTOPIIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHOe COCTOSHHE BEIIECTBa, Tas,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAJUIMYECKAs PEMIETKA, CIJIaBbl, (U3UUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS], KOCMHYECKOE TIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COHIIE.

buomnorusi: ¢orocunTtes, apixanue, Ouocdepa, dKocHcTeMa, MHHEpAIbHBIC YIOOPCHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEILHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IOJC3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHUS NPOTrpaMMbl OCHOBHOrO 0OwIiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OZIe 00Y4YEHUsI XMMUHU B €JUHCTBE y4eOHOM M BOCIIUTATENbHOM 1€ATEIILHOCTH B
COOTBETCTBUU €  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLIMOKYJIBTYPHBIMM U JTyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, MPUHIATHIMU B OOILECTBE MpaBUIaMU U HOpPMaMH MOBEJICHUS U
CHOCOOCTBYIOT MpoOIIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATM3ALINN 00YJarOIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXalOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMH U pPacCHIMpPEHHUE OIbITa JESTENIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1)maTpuoTH4eCKOro BOCIIMTAHUA:

LIEHHOCTHOT'O OTHOLIEHHs K OT€YECTBEHHOMY KYJIBbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEUIO, NMOHMMAHUS 3HAu€HUs XUMHUYECKOH HayKM B JKM3HHM COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(pOpManueil 0 mepeaoBbIX JOCTUKEHUSIX U OTKPBITHUAX
MHUpPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHCTBE
MHpa 1 001IeCTBa;

2)rpa’aaHCcKOro BOCIIUTAHMSA:

MPEJICTABICHUST O COIMAIbHBIX HOpPMax M IMpaBWIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 00I11eCTBEHHO TI0JIE3HOH,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JeSITEIbHOCTU MPH BBINOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M TOCTYNKM CBOMX TOBapHIlEHd C MO3MLIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3)eHHOCTH HAYYHOT'0 MO3HAHMS



MHUPOBO33PEHUECKHUE  MPEJCTABICHUS O  BEHIECTBE U XMMHYECKOM  pEakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKM MU COCTABJISIIOLIME OCHOBY JUIsS
MOHMMAHUS  CYNIHOCTH HAYYHOHW KapTUHBI MHpa, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOAHON Cpellod, O poJin
XHMMHH B MO3HAHWUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTeJIbHbIE MOTHUBBI, HANPABJICHHBbIC HA IOJYyYEHHWE HOBBIX 3HAHUU [0 XUMUH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOIOaeMbIX TMPOIECCOB U SIBICHUN, IM03HABATEIBHOM,
WH()OPMAITMOHHOW M YUTATEIILCKON KYJIbTYphI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIBHOW pabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOHN JIUTEPATypOH, JOCTYHNHBIMH TEXHUYECKUMH CPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0O M TO3HAHHIO, JF0O03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M MCCIICIOBATEILCKON ACATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJICHHOCTH M YPOBHS OOYYCHHS B JaJIbHEHUIIICM;

4)opMuUpoOBaHUs KYJbTYPbI 310POBbA:

OCO3HAHWE IIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKHM Ha 3J0pOBbIi 00pa3 >KW3HHM, OCO3HAHME MOCIEACTBHI U HEMPHUITHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojis, HApKOTHKOB, KYpEHHS), HEOOXOAUMOCTH COOIIOICHUS
npaBwJI 0E30MacCHOCTH TPH OOpAIIEHUH C XHUMHYECKHMHU BEIIECTBAMHU B OBITY M pealbHOU
JKM3HH;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQecCcHii U TpyAa pa3iuyHOro pojia, YBaXKEHHUE K
TPyLy U pe3yjdbTaraM TPYAOBOWU JESITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMECHEHUS
NpPEAMETHBIX 3HAHUW 1O XHMHH, OCO3HAHHBIM BBHIOOp HHAMBUIAYATLHOM TPACKTOPUU
MPOJOHKEHUST 00pa3oBaHUs € Y4ETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHONU NEeATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTH aIallTUPOBATHCA B MPOGECCHOHATBHOM CpEJIE;

6)3K0JI0rM4eCKOro BOCTIUTAHUS

HKOJIOTMUYECKH I1[eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO0 U Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3HUYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIOIEHHUS TPaBHJI O€30MacHOTO MOBEAEHUS TP padOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOJIydaeMble NpPU H3YYEHUH XUMHH, JJIS peIleHUus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOTHON CPEIOH, JJISl MOBBIIICHUS! YPOBHS 3KOJIOTHYECKON
KYJIbTYpbI, OCO3HAHUS TJIOOATHHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIEM U MyTed MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPyKOBOJCTBOBAaTbCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN M COLMAIBbHOMN MPaKTUKE.

METAIIPE/IMETHBIE PE3YJIbTATDBI

B cocraBe MeramnpeaMeTHBIX Pe3yIbTaTOB BBIICISAIOT 3HAYUMBIC 1T (HOPMHUPOBAHMS
MHUPOBO33pEHHUsI OOICHAYYHBIE MOHATHS (3aKOH, TEOpHSsl, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMa,
MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YY€OHBIX
MpeAMETaxX | MO3BOJISIOT Ha OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MPEICTABICHUE O
[IEJIOCTHOW HAay4YHOW KapTHHE MHpa, W YHUBEpCaJIbHbIC y4eOHBIC NEHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHHUKATHBHBIC, PETYJISATHUBHBIE), KOTOpble 00ecredrnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE N1eHCTBHUS



ba3zoBrble Jloru4eckue AeiicTBUA:

YMEHHUSI HCMOJNb30BAaTh NPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHMM 3HAHUM:
pacKpheIBaTh CMBICT XMMUYECKUX TOHATHH (BBLACIATH MX XapakTepHbIE IPHU3HAKH,
yCTaHaBJIMBATh B3aMMOCBS3b C JIPYTUMH HOHSATHSAMH), HCIOJIb30BAaTh MOHATHS A OOBSCHEHHS
OTAETBbHBIX ()AaKTOB M SIBICHWH, BBIOMpAaTh OCHOBAHUS M KPHUTEPUH IS KIacCH(PHUKALUH
XUMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMHA, YCTaHABIMBATh MPUYUHHO-CIICACTBEHHBIE CBSA3H
MEXIy 00BEKTaMU U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, 1€ TyKTUBHEIC,
10 QHAJIOTUH ), J1eJIaTh BBIBOJIBI U 3aKJIIOYCHUS;

yMEHHE NMPUMEHSTHh B IpOIecce MO3HAHUS MOHATHA (TPEeIMETHBIE W MEeTaIllpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPE0Opa3OBBIBATH IIMPOKO
OpUMEHSeMbIe B XUMHH MOJIEIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMu4ecKass (opMyna M ypaBHEHHE XUMHUYECKOW pEaKUUH — IMpU pPEHIeHUH YydeOHOo-
NO3HABATENbHBIX 3a7ad, C Y4ETOM OTUX MOJCIBbHBIX IPEICTABICHUN BBIIBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB H
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
HPOTUBOPEYHS B U3y4aeMbIX MIPOLIECCAX U SIBICHUSX.

Ba3oBble ncciieoBaTeIbCKHe AeiiCTBUA:

YMEHHUE HWCIOJIb30BATh IOCTABJICHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTa IO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KJCHUH;

NpUOOpETeHNE OMbITa 1O IUIAHWPOBAHMIO, OPraHM3allid U TPOBEACHHUIO YUYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0ATh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3ynbTar, (HOopMyIHpOBaTh OOOOMICHHS W BBIBOJABI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCJIEJOBAHHS, COCTABIIATH OTUET O MPOJICIIAHHOM padoTe.

PatGora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIIPETUPOBATh HH(DPOPMAIHIO Pa3TUIHBIX BUIOB
1 GOpM MIPEICTABICHHS, IOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MocoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI NP TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX /ISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIb30BaHUS HMH(DOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJAJIEHHE KYIbTYpPO aKTUBHOI'O MCIIOJIB30BaHMS PA3TUUHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBHYIO (OpMYy MpenCTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHUE HCMOIb30BaTh M aHATU3UPOBaTh B Mpolecce y4yeOHOM M Hcciae0BaTenbCKON
NeSITeTFHOCTH WH(POPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKPY’KaIOIeH TPUPOTHON CPEJIBI.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHbIe yueOHbIe NelicTBUA:

yMEHHUsl 3agaBaTh BOINPOCH (B XoJe jauanora u (WiIM) AUCKYCCHH) TIO CYIIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM TPEJIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3yIbTaThl TO3HABATEIBHOM NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh MPE3CHTALUI0 Pe3yJbTaToB BBIMOJHEHUS XHMHUYECKOTO



JKCTIEpUMEHTa (Ja00paTOPHOTO ONBITa, JA0OpPATOPHON pPAOOTHI MO HMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM MO3HABATEIbHON U
UCCIIEI0BATEIbCKON JIEATEIBHOCTU NPH PELICHUHM BO3HMKAIOIMX IpPoOJeM Ha OCHOBE yuéTa
OOIIMX MHTEPECOB U COIJacoBaHMs NO3MLUN (0OCYyXIeHHUs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JACHCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PabOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHUE CAMOCTOSITENIbHO ONPEAEIATh eI AeSITeIbHOCTH, IIJIAHUPOBATh, OCYILECTBIIATS,
KOHTPOJIMPOBAaTh M TIPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENLHOCTh, BHIOMpPATH
HanOonee dS(QQeKkTuBHBIE CIMOCOOBI pelIeHHs Y4eOHBIX M IO3HABATEIbHBIX  3aad,
CaMOCTOSITEJIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOPUTM JIEHCTBUHA IpU
BBIIOJIHEHUM 33JaHUI C yd4y€TOM IIOJy4YeHMs] HOBBIX 3HAHHH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMUAX, OLIECHUBATh COOTBETCTBUE IIOJIyUEHHOI'O pe3yibTaTa 3asBJICHHON LIENH,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/IJIaraeMbl€ B YCIIOBUHU 3aJJaHUI.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaToB II0 OCBOEHHIO O0S3aTEIBHOIO COJEpIKaHus,
YCTAHOBJICHHOTO JaHHOW (enepanbHOH pabouell mporpamMmoili, BBIICISAIOT: OCBOCHHBIC
oOydarolMuUCs Hay4yHble 3HAHUS, YMEHHMSI M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHOM 00sacT «XUMUS», BUIBl JESATEILHOCTH IO IOJIYYEHHIO HOBOIO 3HAHHUS, €ro
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyuenus B 8 kiiacce mpeaMeTHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUYECKHUM
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJHOPO/HAsA), BaJEHTHOCTh, OTHOCUTEIbHAas aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XMUMHUYECKOTO
JJIEMEHTAa B COEAMHEHHMM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEILHOCTD, CTETIEHb OKUCIIEHMS], XUMUUECKasl peakltsl, KilacCu(uKanus
peaKuuii: peakluu COCINHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIICHUs], peaKklun
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIiH, TeIIOBON 3((EeKT peakluu, sApo aToMa,
AJIEKTPOHHBIA CJIOW aTroMa, aTOMHas OpOUTalb, PaguyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHAas KOBAJIEHTHAs CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J0JIs1 BellecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSITUH W NPUMEHSTH 3TH
MIOHSITHS IIPH ONIMCAaHUM BELLECTB U UX IIPEBPAILCHUI;

® CNOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY Ui COCTaBlieHUST (OpPMYJl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUH;

e OMNpeneNisaTh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OHMHAPHBIX COEIMHEHMSAX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o QopmynaMm, BHJI XMMHUYECKOH CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBaTh cMmblch Ilepumoanueckoro 3akoHa [[. M. MenzeneeBa: n1eMOHCTpUPOBATh
MOHMMAaHHE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHnsa B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAHEHHsS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaipo;



ONHUCBHIBaTh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuonnueckoil cucTembl
XMMHYECKHX 3JIEMEHTOB: pa3iMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Mamble W OonbIIME TEPHOABI, COOTHOCHUTH
o0o03HaueHus1, KOTopble UMetoTcsi B Tabnuue «llepuonmueckas cucremMa XUMUYECKHX
anemeHToB [[. . MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XMMHUYECKHX DJEMEHTOB (cOoCTaB M 3apsa sAapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpezesieHue UX M0 3JIEKTPOHHBIM CII0SIM);

KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (110 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PAa3JIMYHBIX
KJIaCCOB,  IIOJATBEP)KJas  ONHCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOLMX XMMUYECKUX PEaKIIHii;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IPOTEKaHUsI XUMUYECKUX IPEBPALLCHUN B PA3JIUNUHBIX YCIOBUSIX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIAPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MaCCOBYIO JI0JIIO BEILECTBA B
pacTBope, IPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKlty;

IPUMEHATh OCHOBHBIE ONEpallMyd MBICIUTENbHON NEATEIbHOCTH — AHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEMAaTH3AIHIO0, KIacCU()UKALUIO, BBISBJICHUE MPUYUHHO-
-CJICICTBEHHBIX CBA3€H — I M3YYECHMs CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  IO3HAaHUS  —  HAONIOJEHME,  HM3MEpeHHe,
MO/JICJIMPOBAHHE, SIKCIIEPUMEHT (peasibHbI U MBICICHHBII);

clleZloBaTh NpaBWIaM IOJIb30BaHUS XMMHUYECKOH mocynod M J1abopaTOpHBIM
o0OpyJI0BaHUEM, a TaKXe IpaBUiIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBUM C
MHCTPYKIHUSAMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX ONBITOB IO MOJYYEHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJAa M KHCIOpOJa), MPHUTOTOBICHHUIO
PacTBOPOB C OINPEAECIEHHON MAacCOBOM T0JIEW PaCTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEN U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmMyc, peHodTanent, METUIOpaHK U IpyTre).

K koHny oOyueHus B 9 kiacce IpeaMETHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX IMOHATHUN: XUMUYECKHH SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTB,
AIIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peaklMs, XUMHUYecKas
CBSI3b, TEIIOBOM 3P PEKT peakluu, MOJb, MOJSPHBIN 00BEM, PacTBOp, IJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JAUCCOLMAIMS, pPEaKUUd HOHHOrO0 OOMEHa,
KaTaJln3aTop, XHMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEeaKluHy,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAHOBHUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEpHOCTh, XUMHUUYECKAs CBA3b
(koBaJleHTHasi, HOHHAs, MeETaJIMYecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKIUH, NPEIeNbHO JIOIyCTHUMas
xoHueHtpauus [T/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI U HPUMEHATH 3TH
MOHSTHS IPU ONTUCAHUH BELLECTB U UX MPEBPAICHHI;



UCTOJIb30BaTh XUMHUECKYI0O CHUMBOJHMKY JJISI COCTaBIeHHMS (OpMYT BELIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEeNATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPHUHAAJIECKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCy COCMMHEHUH 1o GopmynaMm, BUJ XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEIMHEHUSX, 3aps]l HOHA [0 XUMHYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COETUHEHHH, TUI
KPUCTAIIMYECKON PeIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMAaHME: OMMUCHIBATH U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rJlaBHas noArpynna (A-
rpynmna)» u «nobouynas noxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOABI,
COOTHOCUTh O0O3HAUEHHUS, KOTOpPhIE MMEIOTCI B MEPUOAMYECKON Tabnuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AMEKTPOHOB U PACIIPESNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0IIKME 3aKOHOMEPHOCTM B HW3MEHEHHWU CBOWCTB D3JIEMEHTOB U HX
COCIMHEHUH B MpeJenax MalbIX MEPUOJIOB U TJABHBIX MOJATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKLUU BEILECTB, [0 TEIJIOBOMY
3 eKTy, M0 U3IMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil;

COCTaBJIATh YPABHEHHUS HJICKTPOJIUTHUECKON JUCCOUUALMU KUCIIOT, HIEJI0YEH U COJIEH,
MOJIHBIE U COKpAIEHHBIE YPABHEHUS peakIil HOHHOrO 0OMeHa, ypaBHEHMs PEaKlU,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELIECTBAMHU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHsS, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKHX MPEBPAIICHUI B PA3INYHBIX YCIOBHSAX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA Mo (opMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peakinm;

coOnrofarh MpaBuia MOJb30BAHUS XHMMHUYECKOM mocynol u  J1abopaTOpHBIM
0o0OpyJIOBaHUEM, a TaK)Ke IpaBHUa OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

IPOBOJUTH PEAKLUH, TOATBEPIKIAIOIINE KAaueCTBEHHBIH COCTaB Pa3UYHBIX BEIIECTB!
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUI-, KapOoHar-, (ocdart-,
CUJIHKaT-, cynb(}ar-, TUIPOKCHI-UOHBI, KATHOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlMi MBICIUTEIBbHON NEATEIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHEe, CHUCTEeMAaTU3alUI0, BBISIBICHWE MPUYMHHO-CIIEICTBEHHBIX



CBSI3€M — JUIsl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
HAyYyHbIE METOJbI T[O3HAHUS — HaONIOJCHWE, W3MEPEHHe, MOJICIUPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICIICHHBII).
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

«Xumus 8 knace» O.C.I"abpuernsiH - peKoMeH10BaHO MUHUCTEPCTBOM 00pa3oBaHus 1 Hayku PD
/ 10-e uznanue, nepepadborannoe — M.: Jlpoda, 2023

«Xumus 9 knace» O.C.I"aGpuersiH - peKoMeH10BaHO MUHUCTEPCTBOM 00pa3oBaHus 1 Hayku PD
/ 10-e uznanue, nepepadborannoe — M.: Jlpoda, 2023

Pa6ouas rerpans «Xumus 8-9 kiace» O.C.I'abpuensH - pekoMeH10BaHO MUHHUCTEPCTBOM
oOpa3zoBanus u Hayku PO / 10-e nu3nanue, nepepadorannoe — M.: poda, 2023

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

I"a6puensu O.C., Octpoymos N.I'., Xumus. 8-9 knacc. Hacronbnas kaura yaurens., - M.:
Hpoda, 2022.

B.I'. lenucosa. Xumus. 8,9 knacc. [loypounsie minansl o yueOHuky O.C.I"abpuenss
np.,.Bonrorpan: Yuurens, 2021

Xumus 8,9 knacc.: KontponbHbie 1 mpoBepouHbie padboTsl k yueOHuky O.C. 'abpuensna
Panenxuit A.M., [lunaktuyeckuii Mmarepuan mo xumuu ais 8-11 kimaccos: mocodue amst yuyuTens
/ -M..: TIpocsemienue. 2021

[TaBnoBa H.C. [lunaktuueckue KapTOUKU-3aJaHus 10 XUMUU: 8,9-11 KII.: K ydeOHUKY
O.C.I'abpuensna u np. «Xumus. 8-9kmaccey / - M.: Dx3amen, 2021

Hexkpacosa JI.W., Xumus. 8-9 knacc. Kaprouku 3aganuii.- Caparos: Jluueii, 2022.

Kum E.I1. Xumus. 8-11 knaccel. [Ipaktudeckue pabotsl. — Caparos: Jlunei, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

POIII https://resh.edu.ru/

Hudoypox https://infourok.ru/

Mynetuypok https://multiurok.ru/

Hcmnopran https://nsportal.ru /

bubnuroreka LIOK https://m.edsoo.ru/7f414452
MyneTrypok https://multiurok.ru/

OTkpsITHIH ypok. | cenTsiops https://urok.1sept.ru/
Pyty6 https://rutube.ru/feeds/education/
CoBpeMeHHbIHN yunTenbckuii moptan https://easyen.ru/
Yuutens.com https://uchitelya.com/

SKmnacc https://www.yaklass.ru/
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