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IHOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOIO
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumusn» B 00pazoBaTeNbHBIX opranuzanusax Poccuiickoit @enepanuu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHUE 110 pa3JesiaM U TEMaM IPOrpamMMbl 110 XUMHUH, ONPEAEISAET KOJIUYECTBEHHbIE
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 TIOCIEeI0BaTEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, IOTUKH Y4eOHOTO
IpolLecca, BO3pacTHbIX OCOOCHHOCTEN 00y4aroIuXcsi, ONPEeIIIeT BO3MOKHOCTU IpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE 1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
IPECTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUM BEIIECTB B MPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peanu3alliid  BO3MOXKHOCTEH s camMOopa3BUTHUS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3TJIS11a Ha €IUHCTBO MPHUPOIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM TarioM B (hOPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInuXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBiieHHUs B OOYYEHHWH XMMHUHU OOECIIEUMBAIOTCS CHENU(UKON COAep KaHUS
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00yJaoIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATHH XUMHUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKOW XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja kK €€ m3ydeHuro. CopepiaHHe CKIAAbIBAETCSI U3 CHUCTEMBI MOHATUH O XMMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYpHO OpPraHM30BaHbl MO MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTHSl 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

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

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

— Y4YEHHS O CTPOCHUH aTOMa U XUMHUYECKOHN CBSI3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH MpPUPOJIBL,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM I03HaHUs B Hayke. M3ydyeHue xumun
MPOUCXOAUT C TPUBJICUEHWEM 3HAHMM W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNN K HAyYHBIM METO/IaM MO3HAHUS TIPU N3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATEIBHBIX YMEHUHW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUH MpPaBUil OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETFHOMY TPUHATHIO DEIICHUH, CIOCOOHOM agamTUpoBaThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4HbIM  MeETOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIUMHUCS OIIbITA
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATCILHOCTH;

— ¢popmupoBanue o61Iel PyHKIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHATh M OLIGHWBATH SBIICHUS OKPYXKAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroNMXcs TYMAaHUCTUYECKUX OTHOIICHHUM, TTOHUMAaHUs [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCTTUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanusi, coctaisieT 136 gacoB: B 8 kinacce — 68 yacos (2 yaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XUMHS B cUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJIsSipHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemectBa. Moisb. MounsipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenlecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHUM.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMHUUeckre ypaBHeHUs. Kinaccudukamus XUMHUYECKUX peaKiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBWiIaMu paboThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YYCHHE W OINUCAaHUE (PU3NYECKUX CBOWCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHHE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJCHCAIIHMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJTMBAaHNE METHOUW MPOBOJIOKH, B3aUMOJICHCTBHE Mea ¢ KUCIIOTOM) SBJICHHM, HaOII0IeH e
W ONHCAaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Meau (), usydenme crocoOoB
paszeneHus CMeceil: C TIOMOIBI0 MarHuTa, (PUIbTpOBaHWE, BHIIAPUBAHUE, IUCTUIUIALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJM, HAONIOJCHHEe W ONHCAHUE
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHuE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kucinopoa — 3J€MEHT U IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcuapl. Ilpumenenue xucimopona. CrocoObl MOTyYeHUS KHCIOPOJa B JIA0OpaTOpUH W
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKAIAs
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxokaeHue Boaopojga B MPUPOJE,
duznyecKre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TomydeHus. KucioTer u comnu.

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

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BelecTB B Boje. MaccoBasi [0Sl BellecTBa B
pacTBope. XUMHYecKue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B MpPUPOJE U B XKU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecoseoOpasyomue. Homenkiarypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiiarypa ocHoBanuil. @u3nuecKMe M XHUMHYECKHE CBOMCTBa OCHOBaHuil. [lomyuenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS U MpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyud€HHE, COOMpaHHWe, pacllO3HABaHHE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOJeHIE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMoieiicTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCIOT C MeETajIaMH,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckass cucrema xumuueckux iemeHtos /I, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHbBIE METAJUIBI, TaJOTEHbI, HHEPTHBIC Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKUd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakKTepUCTUKAa XHMHUYECKOTO JJIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akona u [leproanueckoil CUCTEMbl XUMHUYECKHX JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenenp  okucieHus.  OKHCINTENbHO--BOCCTAaHOBUTENbHBIE  peakuuu. IIponeccst
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C pacTBOPaMHU KHCJIOT U ILEIOYEH, IIPOBEIEHUE OIBITOB, WLIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 HCMHOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBbIX HOHATUM, Tak M IOHATHI,
ABJISIOIIMXCSI CHCTEMHBIMHU JUISI OT/AEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BEUIECTBA, a3, (PU3NYECKHE BEJIMYMHBI, €IUHHIIBI U3MEPEHUs, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

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

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMHueckux osnemeHtros [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3jMYHBIM KJlacCaM HEOPraHMYECKHUX COEIWHEHUH, TeHeTh4yecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOIEHHBIX M TETEPOreHHbIX peakuusax. Ilonsarue o
karanuse. llomarme o XxumuueckoM paBHOBecuH. DakTOphl, BIHAOIIKME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHUE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens aucconuanuu. CHILHBIC U CIA0BIC AIEKTPOIIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
MpEJCTaBICHU 00 AIEKTPONIUTUYECKON auccoruanuu. KadecTBeHHblE pPEaKIMH Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peaklUuu OT BO3JAEHCTBUS pa3IMYHbIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKAHHs peakiuii MOHHOTo obMeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHMepe Xjopa (B3aMMOJCHCTBHE C MeTaljaMH, HeMeTallIaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHHUE, (U3NYECKHe M XMMHUYecKHe cBoMcTBa. OKCHABI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, MoyyeHue u npuMeHeHue. Conu aMMOHMs, UX (PU3MUECKHE U XUMHYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHHMS B KayeCTBE MHHEPAJIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(PUKALIMH, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupose.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), HNPOAYKTHl HUX NepepaboTKH
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJIY4YEHHE U IPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xXene300eToH. I[IpobiemMsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE NMPHU3HAKOB MX NMPOTEKAHUs, OIbITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUE€OMaTepuaioB), HaOdIofeHHEe Tpolecca OOYINIMBaHUS — caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOMCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUU
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdarT-uOH U HU3YYeHHE MPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUuE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHE NPU3HAKOB UX MPOTEKaHMs, O3HAKOMJICHHE C TPOIyKIHEH
CUJIMKATHOM IPOMBILIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ay M0 TeMe «BakHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckoit cucreme xumuieckux 3yemeHToB . 1. MenneneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B mpupoje. Ouznyueckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux anemeHToB [[. WM. MeHueneeBa, CTpOEHHME HMX aTOMOB, HAXOXICHHE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoae. Ouznyeckue U XUMHUYECKUE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3y4eHUE PEe3yIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUJCOMATEPHANIOB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE U OMKMCAHKME MPOIIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpYyKaouIas cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€H MPHU U3YYEHHH XUMHH B 9 Kilacce OCyIIEeCTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(uKalus,  NCPUOJUYHOCTh,  HAOIIOJCHHE,  DKCICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJa, DJICKTPUYCCKHHA 3apsiji, MNPOBOJIHUKH, IOJYIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TIaHEThI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHUS NPOTrpaMMbl OCHOBHOIO 0Owiero o0Opa3oBaHus
JIOCTUTAIOTCS B XOZIe 00Y4YEHUsI XMMUHU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOMN 1€ATEIIbHOCTH B
COOTBETCTBUM €  TPAJAULMOHHBIMU  POCCUMCKHMMHM  COLMOKYJIBTYPHBIMM U JTyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMU U HOpPMaMH MOBEJICHUS U
CHOCOOCTBYIOT MpoOLIeccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMAIM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE pEe3yNbTaThl OTPaXKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacIIMpEeHHE ONbITa ACSTEIbHOCTU Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMUSI:

LIEHHOCTHOTO OTHOLIEHMSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUUYECKOMY U HAyYHOMY
HaCJIEAUIO, NMOHMMAHUS 3HAU€HUs XUMHYECKOM HayKM B >KM3HH COBPEMEHHOro OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpManueil 0 mepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHCTBE
MHpa 1 001I1ecTBa;

2) rpPaKIaHCKOr0 BOCIIMTAHMS:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo0Opa3HON COBMECTHOM JESTEIbHOCTH MPH BBHIMOJHEHUN YU4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEIEHUE U TIOCTYNIKM CBOMX TOBAapHUILEH C MO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MMOCTYIKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  peakluH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM U COCTABIIAIOIIME OCHOBY JUIS
NOHUMaHMs  CYIIHOCTM HAy4yHOM KApTHHBI MHpa, IHPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS MPHUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C MPUPOAHOMN cpenoi, o poiau
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;



MO3HABaTEJIbHBIC MOTHBBHI, HANPaBJICHHBIC HA TOJYyYEHHUE HOBBIX 3HAHWM 1O XUMUH,
HEOOXOMUMBIC ISl OOBSCHEHUS HAOJIOIaeMbIX TMPOIECCOB U SIBJICHUMN, IMO3HABATEIBHOM,
UH(POPMALMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAaMOCTOSTEIIbHOM paboThI
C Y4COHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYHMHBIMH TEXHUYECKHUMH CPEACTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyUEHHI0 W TIO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJICHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIICM;

4) opMHUpPOBAHHS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUEC NI CHHOCTH JXKU3HH, OTBCTCTBCHHOI'O OTHOIICHUA K CBOCMy 3IIOpOBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HH, OCO3HAHWE MOCIEACTBHA W HEMPHUITHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojisi, HapKOTUKOB, KYpEHHUs), HEOOXOAUMOCTH COOIIOIeHUs
npaBusl 0€30MacHOCTU MpH OOpallleHMH C XMMHYECKHMHU BEIIECTBAMH B OBITY U peallbHOMN
JKU3HU,

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQEeCcCHil U TPpyAa pa3lIuyHOro pojia, YBaXKEHHUE K
TPyAy M pe3yibTaTaM TPYJIOBOW [EATEIbHOCTH, B TOM YHCIE HAa OCHOBE IPHUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHONU NeATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHATIBHON CPeIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 30POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHHUS TPaBHJI O€30MacHOTO MOBEAEHUS TIpU padOTe C BEIIECTBAMH,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOJydaeMble MPH H3YUYEHUU XUMHH, 7S PelleHUs
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOIHON CPEIOif, sl OBBIIICHHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJIOOATFHOTO XapaKkTepa SKOJIOTHYCCKUX MPOOJIeM U MyTed WX PemieHUs
HOCpeI[CTBOM METOJ0B XHUMHH, DKOJIOTHYCCKOT'O MBIIIJICHUA, YMCHI/ISI pYKOBO}ICTBOBaTI)Cﬂ UM B
MO3HABATENIbHON, KOMMYHUKATUBHOW U COLIMATIBLHOU MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHBI

B COCTaBC MeTaHpe}IMeTHLIX pe?)y.]'IBTaTOB BBIACIIAIOT 3HAYUMBIC IS0 q)OpMI/IpOBaHI/IH
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, MPUHIUIM, TMIO0Te3a, (akT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHUBEpCalbHble ydeOHble NeHCTBUS (IIO3HaBaTEIbHBIE,
KOMMYHHUKAaTHBHbIE, PETYJATUBHBIE), KOTOpble oOecnednBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEbHOCTH.

ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelcTBUS

Ba3oBble JJoruyeckne aeicTBUSA:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TP OCBOCHHHM 3HAHHM:
pacKpbIBaTh CMBICI XMMMUYECKHX MOHATHM (BBIAENATH MX XapaKTEpHbIE IPU3HAKH,
YCTaHaBJII/IBaTI: B3alMOCBA3b C I[pyrI/IMI/I HOH}ITI/IHMI/I), HCIIOJIBb30BAaTh ITOHATHUA OJIA 06'LSICHCHI/I$I
OT/IENbHBIX (PAKTOB W SBJICHUMW, BHIOMPATh OCHOBAaHUS W KPUTEPUH s KiaccuuKanuu



XMMHYECKHMX BELIECTB M XMMUYECKUX PEAKIMH, YCTaHABINBATh IPUUYUHHO-CIICACTBEHHBIE CBA3H
MEXIy 00BEKTaMH U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
110 QHAJIOTUH ), I€TaTh BBIBOABI M 3aKIIIOYCHHUS;

yMEHHUE NPUMEHATh B MpOLEeCCe MO3HAHUSA MOHATHS (IPEIMETHbIE M METalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBbIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH MIMPOKO
OpUMEHSeMbIe B XUMHH MOJEIbHBIC MPEICTABICHHUS — XMMUYECKUNA 3HAK (CHMBOJI DJIEMEHTA),
XUMHU4Yeckass (GopMylna M YpaBHEHHE XHMMHUYECKOH peakUuu — NpU pElIeHHH Y4eOHO-
IIO3HABATEJIBHBIX 33434, C Y4€TOM OSTHUX MOJEIBHBIX MPEACTaBICHUN BBIABIATE U
XapaKkTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEILECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U U
IPOTHBOPEYHS B U3YYAaEMBIX MPOLIECCAX H SABICHUAX.

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

YMEHHUE HCHOJb30BaTh MOCTABJIEHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTa IO3HaHUSA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE NPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OpraHM3allud U MPOBEJIEHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3@ X0/10M IPOLIecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €r0
pe3yabTar, (HOpMyIHpPOBAaTH OOOOLICHHS W BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOJICIAHHON padoTe.

PatGora ¢ undopmanmeii:

yMeHUue BbIOUpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh HH(OPMALIMIO PA3IMUHBIX BUI0B
1 GOpM TMIPECTABICHHS, IOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs! TUTEpaTypa
XUMHYECKOTO COZIEp)KAaHUs, CIPaBOYHBIE IMOCOOMs, pecypchl VHTepHeTa), KpPUTHYECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE NPUMEHSTh pa3IMyHble METObI U 3aMPOCHI PH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJIsl BBITOJHEHHS YU4EOHBIX M MO3HABATEILHBIX 3a/1a4
OTIpEeNIeNIEHHOTO THUMA, MPHOOPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIAZICHHE KYIbTYpPOH aKTUBHOI'O MCIIOJIb30BaHMS PA3TUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMYy MperCTaBICHUS
UHPOPMALIMK W WUTIOCTPHPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku U X KOMOUHALUSAMU;

YMEHHUE HCMOIb30BaTh M aHATU3UPOBATh B Mpolecce y4yeOHOM M HcCiae0BaTeNnbCKOM
NesITeIbHOCTH HH(POPMAIIMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIbCKOT0 X035HCTBA M TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

yMEHHUsl 3agaBaTh BOINpPOCH (B XoJe auanora M (WiIM) AUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPECTABIISTh MOJTyYeHHBIE Pe3yIbTaThl TO3HABATEIIBHON NESTETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNlaTh MPEe3CHTALUI0 pPe3yJbTaToB BBIMOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (Ja0OopaTOPHOTO OMbITa, J1A0OPATOPHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUsl y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IO3HABATEIbHON U
HCCIIEIOBATEIbCKON JIEATENIbHOCTH TPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
Oo0IIMX WHTEPECOB W COTJIACOBAHWS MO3UIMH (0OCYXIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC



LITYPMBI», KOOPAUHALAA COBMECTHBIX ACUCTBHM, ONPENEICHUE KPUTEPUEB 10 OLICHKE KadecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LU ACATEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIAT,
KOHTPOJMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATb CBOIO JAEATEIBHOCTb, BHIOMPATH
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABATEIbHBIX  3a]ad,
CaMOCTOSATENIBHO COCTABIIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM IEWCTBUM INpU
BBIIOJIHEHUM 33JaHUI C yd4y€TOM IOJy4YeHMs] HOBBIX 3HAHHUH 00 H3yyaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJyUYEHHOI'O PE3yJIbTaTa 3asBJICHHON LIEJy,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIAaraeMbl€ B YCIIOBUHU 3aJJaHUI.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOEHHIO 0053aTENbHOTO COJEpKaHMs,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOH pabouell MporpamMMmoi, BBIJIEJAIOT: OCBOCHHBIE
oOydarolMMuUCs Hay4yHble 3HAHHUS, YMEHHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
npeaMeTHOW obnactu «XHMHS», BUIBl JEATEIbHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalni, IPeoOpa30BaHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX NOHATHM: aTOM, MOJIEKYJIa, XUMUYECKUI
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAas aTOMHAas M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHas Macca, MaccoBas MO XUMHUYECKOTO
3JIEMEHTAa B COEIMHEHHMH, MOJIPHBIH O00BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIIEHUSI, XUMHUECKas peaKus, KjaacCupuKanus
peakuuii: peakliuyi COeAMHEHUS, peaKLUU pa3IoKEHUs], PEaKI[Ui 3aMEeLICHUs], PEaKIH
oOMeHa, 9K30- U SHJI0TEPMUYECKHE PEaKIMH, TEIIOBON 3 (PEKT peakluu, SApo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas opOWTanb, paguyC aToMa, XUMHYECKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX MOHATHM W HPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAICHUN;

® CNOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY U COCTaBlieHUSI (OpPMYNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmpeleNsITh BaJeHTHOCTh AaTOMOB JJIEMEHTOB B OWMHApHBIX COEIWHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cMbica Ilepuoanueckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE TMEPHOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nonokeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

e ONUCHIBATh M XapakTepu3oBaTb TabmuMuHyro (opmy Ilepuoauueckoil cucremsl
XUMHYECKHMX AJIEMEHTOB: pa3jnyaTh IOHATUS «JaBHas moarpynna (A-rpynma)» u
«mmobounass moxarpynma (b-rpymma)», Manaeie W OoibIIME TEPHOMBI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcs B Tabnuue «llepuonnyeckas cucremMa XMMHUYECKHX
anemeHToB [[. 1I. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMS aTOMOB



XMMHYECKMX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YUCIO 3JIEKTPOHOB H
pacnpezesieHue UX M0 3JIEKTPOHHBIM CII0SIM);

KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPIraHUYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (110 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sddexry);

XapaKkTepu30BaTh (OIMUCHIBATH) OOIIME XMMHUYECKHME CBOWMCTBA BEIECTB PA3THMUHBIX
KJIAacCOB, IOATBEpXKJas  ONMCAHUE IPUMEPAMU  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOLMX XMMUYECKUX PEaKIIHii;

IPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAauyeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH ITPOTEKaHUsI XMMUYECKHX MPEBPALICHUN B Pa3JIMUHBIX YCIOBHSIX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XMUMUYECKOT0 AJIEMEHTA 10 (hOpMyJie COEMHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKlty;

IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIBbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMAaTH3AIHI0, KIacCU()UKALUIO, BBISBJICHUE MPUYUHHO-
-CJIEJICTBEHHbBIX CBS3€H — JUIS M3YYEHUS CBOWCTB BEILECTB M XUMHUYECKUX PEAKIUH,
€CTeCTBEHHO-HAyYHble =~ METOAbl  IO3HAaHUS  —  HAOIIOJECHME,  HM3MEpEeHHeE,
MOJIEJMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

clleZIoBaTh IpaBWJIaM IOJIb30BAaHUS XMMHUYECKOH mocynol u  J1abopaTOpHBIM
000pyIOBaHHEM, a TaKXKe MpaBUIaM OOpAIICHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHUIO
U cOoOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOPOJA U KHUCIOPOJA), MPHUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM 0JIEM paCTBOPEHHOIO BEILECTBA, IIAHUPOBAThH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAaHUIO PACTBOPOB IlETIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, (heHondTaaenH, METHIOPAHK U JIPyTHUe).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCST YMEHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIUIOBOM 3P EeKT peakluu, MOJb, MOJSPHBIN 00BEM, PacTBOp, IJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, PpeakIU HOHHOro OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKluHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKUCIUTEIb,  BOCCTAHOBUTEIbD,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEpHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIMYecKas), KpUCTAUIMYecKas pemeérka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pPEAaKIUH, NpPEIeNbHO JIOIyCTHUMas
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH U NPUMEHATH 3TH
MOHSTHS IIPH ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

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

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHMS XWUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PaA3JIM4YHOIO COCTaBa, MPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COoelMHEHHWH Mo (opmMynam, BHI XMMHUYECKOH CBSI3M (KOBaJECHTHAas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH



dbopmyre, xapakTep Cpelbl B BOJAHBIX PacTBOpax HEOPraHWYECKUX COENMHEHUH, TUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmbIch Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro TOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh Tabnuunyo ¢opmy Ilepuonnyeckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoarpynma (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpynma)», Mameie u OOJBIIME TIEPHUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAMYECKON Tabnmie, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS] aTOMOB XMMHMUYECKHMX 3JIEMEHTOB (COCTaB U
3apsij sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIOAM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpeJieNax MaJbIX IEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTaHWUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOMmMEe W cHenu(UYecKrne XUMHUYECKHE CBOICTBA
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/Iasl OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBIISITh YPAaBHEHUS 3JCKTPOIUTUUYECKON TUCCOLMALUU KUCIOT, [IeIouel U COJeH,
IIOJIHBIE U COKpALIEHHbIE YPAaBHEHUS pPEaKIMil HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIY BeEleCTBaMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHMSI, BO3MOXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 10 (hopMyJie COEMHEHHUs, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;

coOuoiaTh MpaBWja TIOJIb30BAaHUS XMMHMYECKOW TOCYyJOoH U J1abOpaTOpHBIM
o0opy/soBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIHUSAMHU TIO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJYyYEHHUIO
U cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

MIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTaB PAa3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,
CHJIMKAT-, Ccyiab(aT-, TMIPOKCHUA-MOHBI, KATHOHbI AMMOHMS W HOHBI HM3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATEIBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHNe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUYMHHO-CIEACTBEHHBIX
CBSI3€M — JUIsl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4YHble METOABl TMO3HAaHMA — HAOJIOACHHE, U3MEPEeHUEe, MOJCIUPOBAHHE,
IKCIIEPUMEHT (peaibHbIil U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE, 8 KJIACC

Ne HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Kosaun4vecTBOo 4acoB dyeKkTpoHHbIe (LM (POBbLIE)
n/ Bcero Koutp MpakTn oOpa3oBaTe/ibHbIE pecypchl
n OJIbHBI = 4YecKHue
e padoThI
padot
bl
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
1.1 XuMus — BaxkHas 00JIaCTh €CTECTBO3HAHUS U TPAKTHUECKOMN 5 2 bubnnorexa [JOK
JIESITENIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
1.2 BewecTBa 1 XuMu4eckue peakiuu 15 1 Bbu6moteka [JOK
https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Boznyx. Kucnopoa. ITonsitue 06 okcuax 6 1 bubmuoreka [IOK
https://m.edsoo.ru/7f41837c
2.2 Bonopon. Ilonarue o kucnorax u comisix 8 1 bubmmnorexka HOK
https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [lonsitne 06 ocHOBaHUAX 5 1 1 bubmnoreka IIOK
https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COEANHEHUN 11 1 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
Hroro 1o pasuery 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

3.1 [leproauueckuii 3akon u Ilepuoauueckas cucrtema 7 Bu6muoteka [JOK
xumuyeckux 3nementoB [I. . Menpaeneesa. CtpocHue aToMa https://m.edsoo.ru/7f41837c
3.2 Xumuueckas cBsi3b. OKMCIUTEIBHO-BOCCTAHOBUTEIbHBIE 8 2 Bu6muotexa [JOK
peakuuu https://m.edsoo.ru/7f41837c
Wroro no pazueny 15
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 6
TEMATHYECKOE INTAHUPOBAHHUE, 9 KJIACC
KosmmuecTBo yacos
Kontp DJIeKTPOHHbIE
Nenn/m  HammeHoBaHMe pa3jeioB U TeM IPOrPaMMBbI OIbHb! Hpaxririe (wipposrre)
Bcero e CKHe oOpa3oBaTe/ibHbIE
pador padoThI pecypcesl
bl
Pa3nen 1. BemecTBO M XMMU4ecKHe peaKuu
11 [ToBTOpeHue u yrioyOneHue 3HaHU OCHOBHBIX Pa3zesioB 5 1 bubmmnoreka [HOK
' Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIui 4 bubmoreia LIOK
' P peartt https://m.edso0.ru/7f41a636
DneKTpoauTHYECKas JUccoranus. XUMUYECKHEe PeaKkluu bubmuorexa [JOK
1.3 8 1 1
B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Paspnen 2. HemeTa/uibl M UX COeAMHEHUS
2.1 OO11ast XapakTepUCTHKA XUMHUECKUX dieMeHToB VII A- 4 1 bubmuotexa [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

rpymnmsl. ['agoreHst

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

OO0m1as xapakTepucTUKa XUMHIeCcKuX daemeHToB VI A- bubmuorexa [JOK
2.2 ) 6
rpymnnbl. Cepa u e€ coeTMHeHUS https://m.edso0.ru/7f41a636
53 OO0m1as XxapaKTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB V A- 7 bubmuorexa [JOK
' rpymibl. A30T, hochop U UX COCTUHCHHUS https://m.edsoo.ru/7f41a636
54 OO01mas XxapakTepuCTHKa XUMUIECKUX IeMeHTOB 1V A- 8 bubmmoreka [JOK
' rpymmbl. YTIepoa U KPEMHHUN M UX COSTUHECHUS https://m.edso0.ru/7f41a636
Htoro no pazneny 25
Pa3nen 3. MeTauibl U UX COeIMHEHUS
bubnuoreka [{OK
3.1 0 i 4
(e CBOMCTBA MCTAMIOR https://m.edso0.ru/7f41a636
3.2 Baxxueiiime MeTanibl U UX COCTUHEHUS 16 bubmmorexa LIOK
' s https://m.edso0.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa u MaTepuansl B )KM3HU YEJIOBEKa 3 bubmmorexa LOK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

Ne Tema ypoka KoJsun4vecTBo 4acoB HUcnoan3oBanmne | Jlata usyueHus
n/n Bcero | K/P J/P, o0opynoBaHus IJIaH dakr
I1/P «Touka pocra»
1 [Ipeamer xumun. Ponp XuMuM B )KU3HU 4yesoBeka. Tena u 1
BEIIECTBA
2 [TonsiTre 0 MeTOAaX MO3HAHMS B XUMUU 1
IIpakTuyeckas padora Ne 1 «[IpaBuna paboTsl B [Tpobupkwu,
3 nabopaTopuu U MPUEMBI OOpAILICHHSI ¢ Ta0OPATOPHBIM 1 1 KOJIOBI,
000pyTI0BaHUEM CIIUPTOBKA
4 Yucrele BemecTBa u cMecu. CriocoObl pa3aeneHus: CMece. 1
CraproBasi JMATHOCTHKA.
5 IIpakTuyeckas padora Ne 2 «Pa3nenenue cmeceit (Ha 1 1 II}(E);;LI;IPKH’
IpUMepe OYUCTKHU MTOBAPEHHOMN COJIN)» ’
CIUPTOBKA
6 ATOMBI U MOJIEKYJIBI. 1
7 XUMHYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUECKUX 1
DJIEMEHTOB
8 IIpocTble u cioxHbIe BemecTBa. TepMHHOJIOrHYeCKUH 1
JAUKTAHT.
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYeckas popmyia. 1
BaneHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB
11 OtHocutenbHast arToMHast Mmacca. OTHOCUTENbHAS 1
MOJIEKYJIsSIpHasi Macca
12 MaccoBast 1011 XUMHUYECKOIO DJIEMEHTA B COEAMHEHHH. 1
CamocrosiTeibHas padora.
13 KonuyectBo BemecrBa. Monbs. MossipHas Macca 1
14 Du3nYecKue ¥ XUMUIECKHE SIBIeHUs. XMMUUECKas PEaKius 1
15 [Tpu3HaKW W YCIIOBUS MTPOTEKAHUS XUMHUCCKAX PEAKIIHHN. 1

Pa0ora ¢ TekcToM.




16 3aKOH COXpaHEeHMsI MacChl BeleCTB. XMMHUECKHUE YPAaBHEHUS 1
17 Brraucnenus KOJIMECTBA, MACChl BELICCTBA 110 YPABHEHUAM 1
XUMHUUYECKHUX PEeaKIHii
18 Knaccugukanus XuMHUUeCKuX peakuui (CoeTnHeHNs, 1
pasoXKeHMs, 3aMeleHUs, 0OMEHA)
19 M. B. JIomoHOCOB — y4éHBbI-3HIIMKIONEeUCT. O000IIeHNE 1 1 HoyTtoyk
cucremarusanys 3Hanui. CamocrositejibHasi padora.
20 KonTpoubsnas pa6ora Nel o reme «Bemectsa u 1
XUMHUYECKHE PEaKIUN
21 Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopox — 1
3JIEMEHT U IpocToe BeuiectBo. O30H
29 Ou3nyecKkue U XUMHUYECKHE CBOMCTBA KUCIOpoAa (peaKkiuu 1
okucnenus, ropenue). Ilonstae 00 okcugax
[TpoOupkw,
23 Crioco0sblI MOTy4eHUs KHCIIOpO/1a B JTA00paTOPUHU U 1 KOIGEL
MPOMBINUICHHOCTH. [IpuMeHeHue kucnopoaa ’
CIUPTOBKA
TemutoBoit 3 (PEeKT XUMUIECKON PEAKITHH, TOHITHE O HoytOyxk, naTtumnk
24 TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U SHIAOTEPMHUUECKUX 1 TeMIeparyp
peaKIusIx
o5 TomnuBo (HedTh, yroib U MeTaH). 3arpsi3HEHHE BO3/1yXa, 1
cnocoObl ero npegorepaiieHus. CamocrositejbHasi padora.
26 IIpakTyeckas padora Ne 3 o reme «llonyuenue u 1 lsé);gblprH,
coOupaHue KUCIOPO/ia, U3YUCHHE €T0 CBOMCTBY» ’
CIIMPTOBKA
97 Bonopon — snemeHT u npoctoe BemectBo. Haxoxnenue B 1
Ipupoie
8 ®u3nyecKkue 1 XNMHYECKHE CBOMCTBA BOJOPOIA. 1 [IpoGupxkw,
[TpumeHeHue Bogopoaa CIIMPTOBKA.
29 [loHsiTHE O KUCHOTAX U COJSAX 1
30 CriocoO0BbI OTy9eHUs BOAOPOJIa B JIAOOPATOPUHU 1
31 IIpakTyeckas padora Ne 4 o reme «llonyuenue u 1 [Tpobupkwu,
coOupaHue BOAOPOJa, U3yUEHHE €ro CBONCTBY CHUPTOBKA.
32 ModnsipHblii 00bEM ra3oB. 3aK0oH ABOTaapo 1
33 Brrunciaenus o6néMa, KOJIMYECTBA BEIIECTBA T'a3a 10 €ro 1




N3BCCTHOMY KOJIMYCCTBY BEIICCTBA NN O6”béMy

Boruncnenust 005EMOB ra3oB 10 YpPaBHEHUIO PEAKIIUU HA

34 OCHOBE 3aKOHA OObEMHBIX OTHOIIEHUI ra3oB !
35 dusuyeckue U XUMUYECKHUE CBOMCTBA BOJIBI 1
36 CocraB ocHoBaHui. [ToHsiTHE 00 MHAUKATOpaX 1
37 Bopna kxak pactBopurens. HachllieHHbIE 1 HEHACBILIEHHbBIE 1
pacTBOpbl. MaccoBast 107151 BELIIECTBA B pacTBOPE
IIpakTyeckas padora Ne S o reme «lIpurorosienue ONEKTPOHHBIE
38 PacTBOPOB ¢ ONPENEIEHHON MAaCCOBOM JT0JIEH pacTBOPEHHOTO 1 BECHI, KOJIOBI.
BEIIECTBA»
39 KonTpoubnas padora Ne2 o reme «Kucnopoa. Bogopog. 1
Bona»
40 OxkcuJipl: coCcTaB, KiacCU(UKAINS, HOMCHKIIATypa 1
. [IpoOupkw,
a1 [TosryueHue 1 XuMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1 KOIOLL
aM(OTEPHBIX OKCUIIOB ’
CIHMPTOBKA.
42 OcHoBaHus: cocTas, K1accu(pHKaLUsa, HOMEHKIATypa 1 Eﬁyﬁy& JATHHI
43 ITonydyenne u XuMH4YECKHE CBOMCTBA OCHOBAHUH 1
44 Kucnotsl: cocras, knaccuukanys, HOMEHKIAaTypa 1 EI?ITGYK’ FATHHE
45 ITosrydyeHne 1 XUMHUYECKHE CBOMCTBA KUCIIOT 1
16 Comn (CpCL[HI/Ie)ZVHOMeHKJIaTypa, CHOCOOBI MOTYYEeHHUS, 1
XUMHYECKHE CBONCTBA
IIpakTyeckas padora Ne 6 Pemenue skciepuMeHTalIbHBIX
47 3aza4 1o Teme «OCHOBHBIE KJ1acChl HEOPraHUYECKUX 1
COCTMHEHUN»
48 ['eHeTnyeckas cBsI3b MEXAY KJIacCaMU HEOPTraHUUECKUX 1
coequHeHuil. CaMmocTosiTeIbHAs1 padoTa.
49 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1
50 KonTpoubnas padora Ne3 ri(,), TeMe "OCHOBHBIE KIIaCChI 1
HEOPraHMYECKUX COEAMHEHUN
51 [TepBble MOMBITKH KJIACCU(PUKALIUN XUMUYECKUX JIEMEHTOB. 1

ITonsTHE O rpynmnax CXOAHBIX 3JIEMCHTOB




Ilepuonnueckuii 3akoH u [lepronuueckas cucrema

HoytOyxk

52 xumuueckux asemenToB J[. . Meneneera .

53 [Tepuonpl, rpynmbl, TOATPYIIITHI 1

o4 Ctpoenue atoMoB. CocTaB aTOMHBIX siziep. M3oTonsl 1
CrtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB

55 [lepuonuueckoii cucrems! JI. 1. Menneneena. 1
CamocrositesibHasi padora.

56 XapakTeprucTUKa XMMHUYECKOTO 3JIEMEHTA 10 €T0 MOJI0KEHHUIO 1
B [lepnonnueckoit cucreme JI. 1. Mengeneesa
3nauenue [lepuoanyeckoro 3akoHa JiIs pa3BUTHS HAYKU U HoyTtoyk

57 npakTuku. J{. 1. MenaeneeB — y4éHblii, negaror u 1
rpaxaaHuH. TBopueckasi paGora.

58 DJIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUUYECKHUX JIEMEHTOB 1

59 HNonHas XumMudeckas CBs3b 1

60 KoBasieHTHAs mOJIsIpHAS XUMHYECKas! CBSI3b 1

61 KoBasieHTHast HEMOJsIpHAs XMMHUYECKas CBS3b 1

62 Crenenb okucienus. Jlomamnss padora. 1

63 OKHMCINTENbHO-BOCCTAHOBUTENbHBIE PEAKIINH 1

64 OKHCITUTENIN ¥ BOCCTAHOBUTEITN 1

65 KonTposbnas padora Ned4 o reme «CtpoeHue aroma. 1 1
XuMUYecKas CBSI3b)

66 AHaJM3 KOHTPOJIHHON pabOTHI 1

67 O0600111eHNEe U CHUCTEeMaTU3alUs 3HAHUH 10 KypCy 1

68 ATTecTanlMOHHAs (KOHTPOJIbHAs) padoTa 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




INOYPOYHOE INTAHUPOBAHHUE 9 KJIACC

Ne Tema ypoka KoJsun4vecTBo 4acoB HUcnoan3oBanmne | Jlata usyueHus
n/n Bcero | K/P JI/P, o0opynoBaHus IIaH daxr
11/P «Touka pocra»
1 Ilepuonnueckuii 3akoH. [lepuonnueckas cucrema 1
xumuueckux daemenToB . . Menaeneena
2 3aKOHOMEPHOCTH B H3MEHEHUN CBOMCTB XMMHUYECKUX 1
AJIEMEHTOB MEPBBIX TPEX NEPHUOIOB
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIECTB 1
4 Buapl XuMHU4YeCKOM CBA3U M THITBI KPUCTAJUTMYECKUX PEHIETOK 1
5 Knaccudukanus XuMHUECKUX peaklui Mo pa3IuYHbIM 1
MIpU3HAKaM
6 KonTpoubnas pa6ora Nel «Heoprannyeckas Xumus» 1 1
7 ITonsiTHE O CKOPOCTH XMMHUYECKOM peakiuu. [lonsaTue o 1
TOMOTEHHBIX U F€TEPOr€HHBIX PEaKLUIX
[lonsiTHE 0 XMMHUUECKOM paBHOBEeCUU. DAKTOPBI, BIUAIOLINE
8 Ha CKOPOCTh XUMHUYECKOW PEAKIIMH U MOJO0KEHHE 1
XUMHYECKOTO PABHOBECHUS
9 OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKITNH 1
Teopus snexkTpouTUUEcKOn qucconuanuu. CUIbHbIE U Hoyr0yx, naruux
10 1 3JIEKTPOTIPOBOIHO
cnadsbie anekTponuTel. CamocTosiTe/IbHasE padoTa. o
11 VoHHBIE ypaBHEHUS peakIuil 1
XUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAHU B CBETE [IpoGupkwu.
12 MPEJICTaBICHUN 00 ANEKTPOIUTUIECKON JUCCOLUAIIIH. 1 Po6uxna0.
Jomamnss padora. Xumusl.
13 XuMU4YecKue CBoﬁchBa COJICH B CBETE MPEJCTABICHUN 00 1
AIEKTPOJUTUYECKON AUCCOLMAIIIHI
[IpoGupxu.
14 [TonsiTue o ruaponnse cosen 1 HoytOyk, naTunk
pH
15 O0001eHne 1 cucTeMaTU3alis 3HaHUi. Y CTHBINA OTBET. 1




IpakTnyeckas padora Ne 1. «Pemenue

16 HKCIEPUMEHTAIbHBIX 3a/1a4»
17 Kontpoabnas padoraNe2 mo teme «JIEKTPOIUTHYSCKAS
Jucconuanus. XMMHUYECKHE PEAKIMU B paCTBOPaX»
18 OO61mas XxapakTepuCTHKA rajloreHOB. XMMHUYECKHe CBOMCTBA
Ha IpUMeEpe Xjopa
19 XnopoBogopoa. CossiHast KUCIIOTa, XUMUYECKHUE CBOMCTBA, [TpoOupkw.
[10JIy4YEHUE, IPUMEHEHHE
20 IpakTnyeckas padora Ne 2 o reme «llonyuenue cosstHOM [TpoOupkw.
KHUCJIOTbI, U3yYEHHE €€ CBOMCTBY CnuproBka
21 Brruncnenus mo ypaBHEHUSIM XUMUYECKUX PEAKIUH, €CITU
OJIMH U3 PEareHTOB J]aH B U30bITKE.
29 O61as xapakrepucTuka 3j1emMeHToB VI A-rpynmsi.
CamocrosiTesibHasi padora.
23 AnnorpornHsie Moaudukanuu cepsl. Haxoxaenue cepsl u eé
COeIMHEHUH B pupojie. XUMUYECKUE CBOWCTBA CEPhI
24 Cepf)BOIlOpOI[, cTpoeHue, (pru3ndecKre 1 XuMUIECKHe
CBOICTBa
o5 OKCVI/UJLI cepbl. CepHas KUCIIOTa, GU3HUYECKUE U XUMUUECKHE [Tpobupkwu.
CBOICTBA, IPUMEHEHHE
XVMHYECKUE pPeaKlIuH, JIekKallle B OCHOBE TPOMBIIIIIEHHOTO
26 crioco0a MoJy4eHus! CEpHOM KUCIOThl. XUMHUECKOe
3arpsi3HEHUE OKPYKalolel Cpeibl COETMHEHUSIMU CEPBI.
7 Brruncnenre MaccoBOM OJIM BBIXO/A IPOAYKTA PEAKIUH.
CamocrosiTeibHas padora.
OO11ast xapakTepucTHKa 31eMeHTOB V A-rpymmsl. A30T,
28 pacrpocTpaHeHne B IpUpojie, PU3NIECKUE U XUMUIECKHE
CBOMCTBA
29 AmMHak, ero pu3nvecKrue 1 XMMUYECKHe CBOMCTRa,
MOJIy4YE€HUE U IPUMEHEHHE
[Tpobupkwu,
30 IIpakTuyeckas pvaﬁom Ne 3 o reme «llonyuenne aMmmuaka, IITaTUB,
U3YYEHHUE €TI0 CBOWCTB)» UH/IUKaTOPHI,

CTaKaH,




CIIUPTOBKA.

31 A3OTHas KUCIOTa, € Pru3nuecKue U XMMHUYECKHUEe CBOHCTBA
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B KaUueCTBE
32 MHUHEpAJIbHBIX YI00peHHA. XMMHUYECKOE 3arpsi3HEeHHE
OKpYKarolllel cpeibl COeIMHEHUSIMHU a30Ta
33 ®dochop. Oxcun dhocdopa (V) u pochopras kucnora,
dbuznyecKrue 1 XUMHUYECKIE CBONCTBA, MOTYYCHHE
34 Hcnonb3oBanue GocdaTtoB B KaueCTBE MUHEPAIBbHBIX
ynoOpeHuit. 3arpsi3HeHHe PUPOTHON cpenbl hochaTaMu
35 VYruepogn, pacpoCTpaHeHHe B IPUPOLE, ¢busnveckue u
XUMHUYECKHE CBONCTBA
Oxkcunsl yriaepoaa, ux Gpuandeckue U XMMHUECKHUe CBOCTBA.
36 DKoJOoruYecKue MpoOIeMbl, CBI3aHHBIC C OKCHJIOM YTIIepoJia
(V)
37 YroabpHas KUCioTa U €€ Coau
38 IIpakTuyeckas padora Ne 4 o reme "[lonyuenue [IpoOupkw,
yriaekucnoro ra3a. KadectBennast peakiys Ha KapOoHaT-HOH" ITAaTHUB
39 [TepBoHavanbHbIE MOHATUS 00 OPrAaHUYECKUX BEIIECTBAX KaK
0 COEJIMHEHUSIX yriepojaa
40 KpemHuii u ero coequHeHus
a1 IIpakTuyeckas padora Ne 5. Pemenue skciepuMeHTaTbHbBIX [IpoOupxkw,
3a/1a4 1o Teme «BakHeillre HeMeTaJlIbl U UX COCIMHEHUSI HITAaTHB
42 KonTposbHnas padora Ne3 o reme «Baxuelinme
HEMETaJUIbl U UX COCTUHEHUS»
OO01mas XxapakTepuCTHKa XUMUYECKUX AIIEMEHTOB — METAJLIOB.
43 Mertannuueckast CBsI3b U METAJUIMUECKask KpUCTAIIIMYECKast
pemérka. PU3NYECKHe CBOMCTBA METAJIOB
44 XHWMHUYECKUE CBOMCTBA METAUIOB. DJIEKTPOXUMUYECKUN P
HanpspkeHui metauios. Padora ¢ TekcTom.
OO6mue cmocoOs! moydeHus: MeTauioB. CIUTaBBbI.
45 Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUN, €Cln
OJIMH U3 PEareHTOB COJIEP>KUT MPUMECH.
46 ITonsiTue 0 koppo3uu MetaiioB. CamocTosiTeJIbHasi padoTa
47 [Ilenounbie METATIBI




48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJTUS 1

49 IIenouno3eMeIbHBIE METAIUIBI — KAIbIUN U MarHui 1

50 Baxueiimue coefMHEHUS KaJIbIUI 1

51 O0o001IeHNEe U CHCTEMAaTH3alKs 3HaHUH «MeTallIbl U UX 1
COEIMHEHUY.

52 JKécTkocTh BOABI M cIOCOOBI €€ YCTpaHeHHUs 1

53 HpaRan?cxasl paﬁoTa Ne 6 o teme "JKEcTKOCTH BOABI U 1 [TpoOupkw,
METOJIbI €€ YCTPAHCHHUS IITATUB

54 AnroMuHHUH 1

55 AMdoTepHbIE CBOMCTBA OKCHJIA U THIPOKCHIA 1

56 Keneszo 1

57 Oxcuipl, ruapokcu sl u conu xenesa (1) u xenesa (111) 1

58 O00011IeHNEe U CHCTEMATH3aLKs 3HAHUI 1

59 IpakTnyeckas padora Ne 7. Pemenue skcriepuMeHTaIbHbIX 1 EIT)ZSXEKH’
3ama4 1o TeMe «BakHEHIIe MeTauIbl ¥ UX COCIMHCHUSY ’

CIIUPTOBKA

Brruncnenus mo ypaBHEHUSIM XUMUYECKUX PEAKIUH, €CITU

60 OJIMH W3 PEareHTOB JIaH B M30BITKE WIIH COJEPKHUT IPUMECH. 1
Brprunciiennst MacCoBO JOJIM BBIXOJIA MPOAYKTA PEAKIINU

61 O0001eHre U CUCTEMAaTU3ALMS 3HAHUN «AJTIOMUHUNA U 1
KeIIe30%

62 KonTpoubHnas padora Ned4 o reme «Baxueliue MeTauibl U 1
UX COCAUHCHHMS

63 BemecTBa 1 Marepualibl B IOBCEAHEBHOW KU3HU YEJIOBEKa 1

64 XVMMHYECKOE 3arpsi3HEHNE OKPYKaIOIIEH Cpeibl 1

65 Posb XuMuM B pelICHHH YKOJIOTHYSCKUX TTPOOIIEM. 1 HoyTt0yk, naTank
TBopueckasi padora. pH

66 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1

67 ATTecTanMoHHasi (KOHTPOJIbHANA) padoTa 1

68 AHaJIN3 KOHTPOJHHON pabOTHI 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IJISA YYEHUKA
Xumus. 8 knace/Pymsutuc I'.E., ®enpaman @.I'., AkuronepHoe o6mecTBo «M31aTenbcTBo
«IIpocsemenuey, 2018

Xumust. 9 knace/Pymsutuc I'.E., ®enpaman @.I°., AkunonepHoe obmectBo «M3aareapcTBo
«IIpocsemenuey, 2018

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypOBEHb. -
Peanuzanus-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHUsL. -

Metoanueckoe-niocooue-mis-yuntens.pdf

I'apa H.H. Xumus: ypoku B 8 kiacce: mocodue s yuutens. — M.: [IpocBemenue.
Xumus. Jlupaktuaeckuii Mmatepuali. 8 - 9 kiaccel: mocooue st yuuTenei
obmieoOpa3zoBarenbHbIX yupexaenuii / A.M. Pagernkuit. — M.: [IpocBemienue.
Ps60B M. A. CO0pHUK 33724 ¥ yIIpaKHEHUH 110 XUMHHU. 8-9 Kiacchl.- M.: DKk3aMeH
3aauHuK C «TOMOIIHUKOMY. 8-9 kiaccel. ABTopsl: ['apa H.H., I'abpycesa H.U.
3aHuMarenpHbIe 33aHus ¥ () PEKTHBIC OMBITH 10 XUMUH. CTENHH._
3anumarenbHas xumust. 8-11ki1. B 24. .1 Jleencon U.A 1996 -176¢.djvu

MATEPUAJ/IBHO-TEXHUYECKAS BA3A

Ne HaumenoBanue o6opyaoBaHus KonuuectBo enuuml
n/n

1 [{udposas naboparopust o XxuMuu (ydeHUUEcKas) 2

2 ITudposas mabopaTopusi 0 SKOJIOTUU 1

3 Ha6op OI'D o xumun

4 HoytOyx 2

5 OnTHyeckas MpoBOHAS MbIIIb 2

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET:

bubmmoteka [{OK https://m.edsoo.ru/7f41837¢

"Ludposas mkona OpeHOypxbs"



https://m.edsoo.ru/7f41837c
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