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MHHOACHUTEJBbHASA 3AIITUCKA

[IporpamMa 1o XMMUU Ha ypOBHE OCHOBHOTO OOmIeTro 0Opa30BaHUsS COCTABJICHAa Ha OCHOBE
TpeOOBaHUM K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOI'O OOIIETO
obpaszoBanusi, npexacraBieHHbx B PI'OC OOO, a Ttakke Ha OCHOBe (enepanbHON paboueit
nmporpaMmbl BOCIIMTAHUA W C y‘IéTOM KOHICIIIOWHN HPCIIoJaBaHuA y‘-IC6H01"O npeamMeTa «XUMHSI» B
oOpa3oBaTesbHBIX opranu3anusax Poccutickoit @enepanmn.

[Mporpamma 1O XxuMHM Ha€T TpPEACTAaBICHHE O IENAX, OOmeH cTparernd OoO0y4eHus,
BOCIIUTAaHUSI W Pa3BUTHS OOYYAIONMXCS CPEACTBAMH YYEOHOTO TIpeAMEeTa, YCTaHABIMBAET
o0s13aTeNIbHOE MPEIMETHOE COJEpKaHMEe, MpedycMaTpHUBaeT paclpeleieHne ero Mo Kiaccam u
CTPYKTYPUPOBAHUC I10 pa3acyiaM U TEMaM MpPOorpaMMbl 10 XUMHH, ONIPCACTIACT KOJIUYCCTBCHHBIC U
KayeCTBEHHBIC XapaKTEPHCTHKU COJNEPKAHHS, PEKOMEHIYEMYIO IIOCIIEIOBATEIBHOCTh H3YYCHUS
XUMHHM C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€W, JIOTMKM Y4eOHOTo mpolecca,
BO3PACTHBIX OCOOEHHOCTEW 00y4aroUMXcsi, ONpeaesieT BOZMOKHOCTU IpeaMeTa s peaau3aluu
TpeOOBaHUN K pe3yslbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHOM MpPOrpaMMBI Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHus, a TaK)Ke TPeOOBAaHUHN K pe3ybTaTaM O0yYeHHsS] XMMUU Ha YPOBHE
Luene uW3ydeHus IpelMeTa U OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM  JEATEIbHOCTH
00y4Jaromierocs mo OCBOCHUIO y4eOHOTO COJIepKAHUSI.

3HaHME XUMHUHU CIY)KUT OCHOBOH JUisi (hOPMHUPOBAaHUS MHPOBO33pPEHUSI 00ydalollerocs, €ro
MIpPe/ICTaBICHUI O MaTepuaIbHOM E€IMHCTBE MHUPA, BXKHYIO pOJIb UTIPal0T (GOpMHUpyeMble XUMHUEH
MIPE/ICTABICHUS] O B3aUMOIIPEBPALECHUSIX SHEPTUU U 00 3BOJIIOLMU BELIECTB B MPHUPOJIE, O IMYTSIX
pelieHus  Io0albHBIX  IpOOJIeM  YCTOWYMBOIO — pa3BUTHS  YEJIOBEYECTBA —  CHIPHEBOIA,
SHEPreTUYECKOM, MUIEBOI U HKOJIOTHUECKOM 0e30macHOCTH, Mpo0IeM 3ApaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealu3aliyd BO3MOXKHOCTEH JIJIi CaMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, € o011eil U QyHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (OPMUPOBAHHME MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH OOydaromumxcs,
HABBIKOB UX CAMOCTOSITEJIbHON yueOHON 1eATeTbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIeI0BATEIbCKIX
YMEHH, HEOOXOJUMBIX KaK B TOBCEJHEBHOM KU3HH, TaK U B MPOGECCUOHATILHON eI TeIbHOCTH;

3HAKOMHT CO CHEIU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAa
HAa E€IUHCTBO TMPUPOJBI M YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM JTanmoM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYarOIINXCS;

crocoOCcTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOe 00pa3oBaHue 00ydaroInuxcsl.

JlanHple HampaBlieHUS B OOyYeHUM XHUMHUHU OOECIEeYMBAIOTCS CHEHU(HUKON coepKaHus
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS MEeAarormyeckd aJanTHUPOBAHHBIM OTpakKeHHEeM 0a30BOMU
HAayKH XMMUU Ha ONPeeIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOIO 0O0IIero oOpa3oBaHMs OPHUEHTHPOBAH Ha OCBOEHHUE
00y4aroIUMHUCS CUCTEMBbl MEpBOHAYANIBHBIX MOHATUH XMMHUH, OCHOB HEOPraHUYECKOH XUMHMHU U
HEKOTOPBIX OTAENbHBIX 3HAYUMBIX MMOHSATUH OPTaHUYECKON XUMUH.

CtpykTypa coaep)kaHUsl MPOTrpaMMBbl MO XUMHU C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOTO
noaxona k e€ u3ydeHuto. ConepkaHHe CKIAABIBAETCS W3 CHUCTEMBbl HOHATHH O XMMHYECKOM
3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHATUI 0 XUMUYeCcKOH peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO
OpPraHu30BaHbl MO TMPHHLUIY MOCJIEI0BaTEIbHOIO PAa3BUTHS 3HAHMH HA OCHOBE TEOPETHUYECKHX
MIPEJCTABICHUIA PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— ITepuoanyeckoro 3akoHa /. . MenneneeBa kKak OCHOBHOT'O 3aKOHA XUMMU;

— Y4€HHS O CTPOCHUH aTOMa U XUMHUYECKOM CBS3H;

— MpeICTaBIeHUH 00 AJIEKTPOIUTUYECKOM JUCCOIIMALINU BEILIECTB B PACTBOPAX.



Teopernueckue 3HaHMS PACCMATPUBAKOTCA HA OCHOBE JMIMPHUYECKU IIOJIYYCHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIIEIOBATEIBHO OT OJHOTO YPOBHSA K JIPYTOMY, BBITIOTHSS
¢GyHKIMU OOBSICHEHUS W MPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U BO3MOKHOCTEH MPaKTHUYECKOTO
IIPUMEHEHHUS U NIOJyYEHHUS] U3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO NPEIACTABICHHUS O
XUMHUYECKOM COCTaBIIOIIEH HAy4YHOM KapTUHbI MUpa B JIOTMKE €€ CHCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHUIO U METOAAaM I03HaHus B Hayke. M3yuenue xumun
IIPOUCXOJUT C NPUBJICYEHUEM 3HAHUM U3 paHee M3YyYEHHBIX YUEOHBIX MpeaMeToB: «OKpyXKarolmui
Mup», «buonorus. 5-7 knacce» u «dusnka. 7 KiIace.

[lpy m3ydeHNH XMMUU TPOUCXOAUT (HOPMHUPOBAHHE 3HAHMA OCHOB XMMHUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, MPAKTHYECKON JESTEILHOCTH YEIOBEKa M KaK OJHOTO M3
KOMIIOHEHTOB MHUPOBOM KYJIBTYpHL. 3ajada y4eOHOTo IMpeaMeTa COCTOUT B (POPMHUPOBAHUH CHCTEMBI
XUMHYECKUX 3HAHUH — BaXHEHIIUX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETUYCCKHUX TIOJIOKCHUM,
JOCTYIHBIX 0000IIEHUIT MUPOBO33PEHYECKOI0 XapaKTepa, A3blka HAyKH, B IPUOOILEHNN K HAyYHBIM
METOJlaM MO3HAHUS NPU U3YYEHUH BEIECTB M XMMHUECKUX peakluid, B (OPMUPOBAHUU U Pa3BUTHU
[O3HABATEJIbHBIX ~YMEHMM M HMX MNPUMEHEHMM B Y4eOHO-TIO3HABATEIbHOM U  ydeOHo-
HCCIIEIOBATENIbCKON JIESTEIbHOCTH, OCBOCHUM TpaBUil O€30MacHOro oOpallleHUsl ¢ BELIECTBAaMHU B
MMOBCEAHEBHOM KM3HH.

[Ipy W3ydyeHMHM XUMHUU Ha YPOBHE OCHOBHOrO OOIIEro oOpa30BaHUS Ba)KHOE 3HAUYCHUE
MPUOOPENN TaKue LIEH, KakK:

— (OpMUPOBAHHME HHTEJJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K camMo00pa30oBaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PELIEHUH, CIOCOOHON aganTHpOBaThCs K OBICTPO
MEHSOIUMCS YCIOBUSM >KU3HU;

— HampaBJIEHHOCTh OOYy4YeHHMsI Ha CHCTEMaTH4yeckoe MpUOOLIeHHEe OO0yJarommxcs K
CaMOCTOSITENIbHOM MO3HaBaTEIbHON AESITETbHOCTH, HAYYHBIM METOJaM MO3HAaHUSA, (HOPMUPYIOLIUM
MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEHN K XUMUU;

— obecneyeHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OO0YyYaroIIMMHCS —OIbITa
pa3HOOOpa3HOW JIeATENbHOCTH, MO3HAHMS M CAMOIO3HAHUS, KIIOYEBBIX HAaBBIKOB (KIJIFOUEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCAIbHOE 3HAUEHHE IS Pa3IMUHbIX BUAOB JEATEIbHOCTH;

— ¢dopmupoBaHre 00IIEeH (YHKIIMOHAIHPHOM W €CTeCTBEHHO-HAYyYHOW T'PAaMOTHOCTH, B TOM
qyclie YMEHUH OOBSACHATh U OLICHHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpPA, UCTOIb3ys 3HAHUS U OIIBIT,
MOJIy4YEHHBIE TPU U3YyYEHUH XUMHH, IPUMEHATH UX MPHU PELICHUHN Mpo0sieM B MOBCEAHEBHON JKU3HU
Y TPYZAOBOM JI€ATEIIBHOCTH;

— (opmupoBanue y oOydaroIIMXCsl TYMaHHUCTHUECKHX OTHOIICHUN, MOHUMAaHHs II€HHOCTH
XUMHUYECKUX 3HAHUM i1 BBIPAOOTKHU HSKOJOTHYECKH LieJaecooOpa3HOro MOBEeACHUA B OBITY U
TPYZIOBOH JESATENBHOCTH B LIENSAX COXPAHEHUSI CBOETO 3710POBBS U OKPYXKAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBAIMHN K O0y4YEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHS O0IIEUYETOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis u
HAMPAaBIEHHOCTH JaIbHEUIIET0 O0yUeHHUS.

OO1miee 4muClIO 4acoB, OTBENEHHBIX JUIA M3Y4YeHHs] XMMHUU Ha YpOBHE OCHOBHOTO 0O0IEro
obOpasoBanus, coctaBisieT 136 gacoB: B 8 kiracce — 68 yacoB (2 vaca B Heneno), B 9 kitacce — 68
4yacoB (2 yaca B HE/ICIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHauyaJbHbIe XMMUYECKHE TOHSITHUS

[Ipenmer xumun. Poiap XUMUM B )KU3HU YeIOBEKa. XUMUS B CUCTEME HayK. Tena U BElIeCTBa.
duznueckre CBOMCTBA BEIIECTB. ArperatHoe coctosinue BeulecTB. [loHaTue o MeTogax rmo3HaHus B
xumun. Yuctele BemecTBa U cmecu. CriocoObl pa3aesieHus: CMECei.

ATOMBI U1 MOJICKYJIBI. XUMUYECKHE JIeMEHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie u
CJIO’KHBIEC BEIIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHUE.

Xumudeckast popmyna. BaJeHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemecTB. OTHocuTenbHas aToMHass wmacca. OTHOcUTeNbHAs MOJEKYJIIpHas Macca.
MaccoBast 10151 XUMHUYECKOT0 3JIEMEHTA B COCTMHCHUH.

KommuecTBo BemecTtsa. Monbs. MonsipHasg mMacca. B3anmMocBA3b KOJIMYECTBA, MAacChl U YUCia
CTPYKTYPHBIX €JIHHHUII BeniecTBa. Pacu€Tel o hopmynaMm XMMHUYECKUX COCTMHEHUH.

dusznueckue W XHUMHUUYECKHE SBICHUSA. XUMHYECKas peakius W e€ TpHU3HaKh. 3aKOoH
COXpaHEHHUS MAacChl BEIIECTB. XHMMHUYECKHE ypaBHeHMs. Kiaccupukamusi XMUMHUYECKHX DPEaKIui
(coenuHeHws, pa3ioKeHUs, 3aMeIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHUYECKOW TOCYI0#, TpaBuiamMu paboThl B J1abopaTopuud W NpUEMaAMHU
oOparmeHusi ¢ J1abOpaTOpHBIM O0OpPYIOBAaHHEM, H3YYCHHE U ONHCaHUuE (PU3NYECKUX CBOWCTB
00pa3IoB HEOPraHWYECKUX BEIECTB, HaOMoneHHe (u3nuecKux (IUIaBIIEHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE M KOHJCHCAIUS BOJBI) M XUMUYECKHX (TOPEHHE CBEYH,
MPOKAJTMBAHWE METHON MPOBOJIOKH, B3aMMOJCHCTBHE MeJia C KUCJIOTOMN) SIBICHHUH, HAOIIOJCHUE U
OTHMCAaHUE TPHU3HAKOB MPOTEKAHMSI XWMHYECKUX PEeaKIuil (pas3ioKeHUEe caxapa, B3aUMOJICHCTBUE
CEpPHOM KHCIOTBI C XJIOpuaoM Oapusi, pasnoxkeHue ruapokcuaa meau (II) mpu nHarpeBanuw,
B3aUMOJICHCTBHE Keme3za ¢ pactBopoM comu meau (1), n3yuenne croco0oB pasneneHus CMecei: C
MMOMOIIbI0 MarHuTa, (PUJIBTpOBaHWE, BBITAPWBAHHUE, AUCTHILIALMS, XpomaTorpadwus, MpoOBEICHUE
OYMCTKH TIOBAPEHHON CONM, HAONIOJCHUE W ONHCAHUE PE3YyIbTaTOB IMPOBEJCHUS OIIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAaHEHHUsT MACChl, CO3/IaHNE MOJIEIeH MOJIEKYI (ITapOCTePKHEBBIX).

BaxxHeiilue npeacTaBuTe/ M HEOPraHMYeCKMX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopog — 3J€MEHT WM MNPOCTOE BEIIECTBO.
Haxoxxnenue kucimopona B mpupoje, (pu3nyeckne U XMMHUYECKHE CBOWCTBA (PEaKIMHd TOPEHUS).
Oxkcunpl. I[lpumenenune kuciopona. CrocoObl TIONYYEeHHs] KHCIOpoJa B JlabopaTopul |
npoMblnieHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — amioTpomnHas MOAH(DUKAIUSL
KHCIIOpO/Ia.

TennoBoii 3h(}EKT XUMHUYECKOW PpEaKIMH, TEPMOXUMHUYECKHE ypaBHEHHS, OK30- W
SHAOTEPMHUYECKHE peakiuuu. TOIuMBO: yroib M MeETaH. 3arpsi3HEHHE BO3yXa, YCWICHHE
nmapHUKOBOTO (D dekTa, pazpyiieHne 030HOBOTO CIIOS.

Bomopon — snemeHT u mpoctoe BemiecTBo. Haxoxaenue Boopoaa B npupoje, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI omy4yeHus. KucioTs! 1 comnu.

Monsipablit 00BEM ra3oB. Pac4€Thl Mo XUMHUYECKUM ypaBHEHUSIM.

®dusznyeckue CcBoWcTBAa BOJbl. Boja kak pactBoputenb. PactBopbl. HacelllieHHBIE |
HEHACBIIEHHBIE PAaCTBOPHIL. PacTBOpUMOCTH BelecTB B Bojie. MaccoBasi J10Jisl BEIIECTBA B PacTBOPE.
Xumuyeckue cBoiicTBa Boabl. OcHoBaHus. Ponb pacTBOpOB B MpUPOJE W B KHU3HU YEIIOBEKA.
KpyroBopot Bozb! B ipupoie. 3arpsi3HeHHe NPUPOAHBIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ.

Knaccudukauus Heopranmueckux coeauHeHuit. Oxkcunpsl. Knaccudukanus okcuios:
coneoOpa3yromre (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbie) U HeconeobOpasywomue. HoMmeHnknarypa
okcu10B. Ou3nuecKre U XUMHUECKHe CBOICTBa OKcu0B. [lonydyeHne okcuaos.

OcHoBanus. Krnaccudukanuss oOCHOBaHMIA: IIETOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenknatrypa ocHoBaHuii. @Pu3MyeCcKMEe M XHUMHYECKUE CBOMCTBA OCHOBaHUM. llomyuyeHune
OCHOBaHUM.



Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucior. ®usnyeckue U XUMHUECKHE
cBoricTBa kUCHoT. P aktuBHoctu metawioB H. H. bekerosa. [lonydyenue kucnor.

Comu. Homenknarypa cosneid. @uznueckue 1 XuMUueckue cBoicTBa coieid. [lomyduenue cosnei.

I'enernueckas CBA3b MEXKAY KjlaccaMl HEOPraHUUECKUX COCTUHEHU.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OIIPEACIICHUE COAEPKAHMS KHUCIOpOJa B BO3JyXe, IOJIyY€HUE, COOMpaHue,
pacrmo3HaBaHHE€ M W3YYCHHE CBOWMCTB KHCIOpOJa, HAOIIO/IEHHE B3aMMOICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHMS U IpEKpAIleHHUs TOpeHus (moxkapa), O3HAKOMIIEHHE C
o0pa3IaMu OKCHJIOB U OIMCAaHHME MX CBOWCTB, MOJy4eHHUE, COOMpaHue, paclio3HaBaHUE U M3yUCHUE
CBOMCTB BojOpoJa (ropeHue), B3auMojeicTBHUE Bojopona ¢ okcuaom menu (l1) (BozmoxHO
WCTIOJIb30BAaHUE BHJICOMATEPUANIOB), HaOIIOfeHHEe 00pa3oB BEIIECTB KOJMYECTBOM 1 MOIb,
UCCIIeIOBaHUE  OCOOEHHOCTEH  pacTBOPEHMsI  BEIIECTB C  pa3jiM4yHONl  pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB € ONPENEIEHHOM MacCOBOM JI0JIEM pacTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBUE BOJbl C MeTaIaMM (HaTpueM U KaiblMeM) (BO3MOYKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HCCIIEOBaHHE OOpa3l0B HEOPraHMYECKHX BEIECTB pa3JIMYHBIX KJIACCOB,
HaO/I0/IeHne HM3MEHEHHUs] OKpackd HMHIMKATOPOB B pacTBOpax KHUCIOT M IIeJoueH, H3ydeHHe
B3auMozeicTBusa okcuaa meau (I1) ¢ pactBopom cepHO# KHCIOTHI, KUCIOT C METaUIaMH, PEaKIUi
HENTpaau3aluy, NoJIy4eHHe HepacTBOPUMBIX OCHOBAHUI, BHITECHEHHE OJHOIO METallja JAPYTUM U3
pacTBOopa COJIM, pEUIeHHE OKCIEPUMEHTAIBHBIX 3aJad 1mo Teme «BaxHelmme Kiaccel
HEOPraHUYECKHUX COCIUHEHUID.

IMepuoanyeckuii 3akoH u Ilepumonmuyeckass cucrema xumuuyeckux 3jemenros /[[. H.
MenaeneeBa. CrpoeHue aromMoB. XuMU4YecKasi cBfA3b. OKHCIMTEJbHO-BOCCTAHOBHTEJIbHbIE
peakumu

[lepBbie TOMBITKM KJIACCHU(PUKAIMA XUMHUUYECKUX 3JIEMEHTOB. [loHSATHE O Tpymnmax CXOJHBIX
3JIEMEHTOB (ILEJOYHbIE U IIEJI0YHO3EMEeNbHbIE METallIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHbIE OKCUIBI U TUAPOKCUIBI.

[lepnonnueckwuii 3akoH. [lepnoanueckas cucrema xXumudeckux 3imeMeHToB /. M. Menneneesa.
Kopotkonepuognass wu nmnuHHOmepwomHas ¢opmbl  [leprogudeckoit CHCTEMBI XHUMHYECKUX
anemenToB JI. . MenneneeBa. Ilepnoael u rpynnel. @u3sndeckuid CMBICT MOPSAKOBOTO HOMEPA,
HOMEPOB NEePUO0/Ia U TPYIIIIbI dJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpOECHHE 3JIEKTPOHHBIX
000510uek aToMOB TIepBbIX 20 xuMuUeckux anemMeHToB [lepuoaudeckoit cuctemsl /. 1. Mennaeneena.
XapakTepucThKa XUMHUYECKOTO 3JIEMEHTa Mo ero nojoxeHuto B Ilepuoamueckoit cucreme Jl. U.
Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUsl paJuyca aTOMOB XMMHYECKHX 3JIEMEHTOB, METAIMYECKUX M
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U MEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u [lepuoanyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB JJISI
pa3BUTHS Hayku U npakTuku. 1. 1. MeHneneeB — yu€HbIN U rpakJaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (MoNsipHasi U HETMOJIApHAs) CBsI3b. DJIEKTPOOTPUIIATEILHOCTD
XUMUYECKHX AJIEMEHTOB. MIOHHas CBS3b.

Crenenb okucneHus. OKUCIUTENBHO-BOCCTAHOBUTENBbHBIE peakuuu. [Iponecchl okucneHus u
BOCCTaHOBJIEHUsA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pas3IoB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJICHCTBIE THIPOKCHIA [IUHKA C
pacTBOpamMu KHUCIIOT U LIEJI0YEH, MPOBEACHUE ONBITOB, WJUTHOCTPUPYIOIINX TPUMEPHI OKUCIUTENIBHO-
BOCCTaHOBUTEJBHBIX peakluil (rOpeHne, peakliuy pa3ioKeHHs, COSTUHEHUS).

Mesicnpeomemmnuie ceasu

Peanu3anust MexXnpeaMETHBIX CBsI3€i MPU M3YYEHHUM XUMHHM B 8 KJacce OCYHIECTBISETCA
4yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHUM, TaK U MOHSATHH, SBISIOMIUXCS
CHUCTEMHBIMU JJIsSl OTAENbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIC MOHATHS: HAYYHBIH (DakT, TUIOTE3a, TEOpHUs, 3aKOH, aHAJU3,
CHHTE3, KIacCu(UKaIys, NEPUOINIHOCTD, HAOIIOICHHE, YKCTIEPUMEHT, MOJICTTMPOBAHUE, U3MEPEHUE,
MO/JIENIb, SIBJICHUE.

@dusuka: Marepus,, aTroM, DOJEKTPOH, IPOTOH, HEUTPOH, MWOH, HYKIWJ, HW30TOIBI,
pPaZMOaKTHUBHOCTb, MOJEKYNa, OSJIEKTPUYECKUH 3apsi, BEIIECTBO, TENO, O0BEM, arperatHoe
COCTOSIHWE BEIIECTBa, ra3, GU3NYECKHUE BEIUYHHBI, €UHHUIIBI U3MEPEHHSI, KOCMOC, TNIAHETHI, 3BE3/IHI,
Comnnue.

buonorwus: porocunres, neixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpAIBI, TOPHBIC MOPOABI, MMOJIE3HbIC UCKOACMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4ecKkas peakuusi

Ilepnonnueckuit 3akoH. [lepnoanueckas cucrema XumMudeckux 3ineMeHToB /. M. Menneneesa.
CrpoeHue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX
NEePUOJIOB, Kallis, KaJlblUs W HUX COEAMHEHHWH B COOTBETCTBUU C IIOJIO)KEHHWEM OJJIEMEHTOB B
[lepnonnueckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XMMHYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX PELIETOK,
3aBUCHUMOCTbH CBOMCTB BEIIECTBA OT THUIA KPUCTAIIINYECKON PEIIETKH U BUJAa XUMUYECKON CBSA3H.

Knaccupukanus ¥ HOMEHKIaTypa HEOpraHMYECKHX BelIecTB. XHWMHUYECKHE CBOMICTBa
BEIIECTB, OTHOCAIIMXCS K Pa3JINYHbIM KJIacCaM HEOPraHWYEeCKUX COEIMHEHUH, T€HEeTHUEeCKas CBSI3b
HEOpPraHMYECKHUX BEIIECTB.

Knaccugukanus XuMuUYecKHMX peakluuil M0 pPa3jIMYHBIM TNpU3HAKaM (110 YHMCIy M COCTaBy
Y4acTBYIOUIMX B PEAKLMU BELIECTB, MO TEIUIOBOMY 3((DEKTY, 0 U3MEHEHHIO CTETIEHEeH OKHCICHHS
XUMHUYECKHUX JIEMEHTOB, IO 00paTUMOCTH, 10 YYaCTHUIO KaTaluzaTropa). DK30- U SHIO0TEPMHUYECKHE
peakunu, TePMOXUMUYECKUE YPAaBHEHHUS.

[lonsatue o ckopoctH xumudeckoil peakuuu. [loHstTne 006 0OpaTUMbBIX U HEOOpPaTHUMBIX
XUMHUYECKHUX peakiusx. [IoHaTre o roMOreHHbIX M reTeporeHHbIX peakuusax. [lonsrtue o xatanuse.
[lonstrue o xumMuueckoM paBHOBecHU. DAKTOPHI, BIMSIONIME HA CKOPOCTh XUMUYECKOW peakluuu U
MOJIOKEHNE XUMUYECKOTO PaBHOBECHSL.

OKHCANTENBbHO-BOCCTAHOBUTEbHBIE  PEAKIUH, DSJEKTPOHHBIM  OajaHC  OKHUCIUTENIbHO-
BOCCTAHOBUTENBHON peakunu. CoOCTaBI€HHE YPaBHEHHUHW OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a HIEKTPOHHOTO OaaHca.

Teopusi 3IAEKTPOIUTUYECKON AUCCOLMAIMU. ODJIEKTPOJUTHI U HEIIEKTPOJUTHL. KaTHOHBI,
aHUOHBL. MexaHu3M JUCCOIMaly BEUIECTB C Pa3JIMYHBIMM BUAAMHU XUMHUYECKOU CBs3U. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakiun wonHOrOo OOMeHa. YCIOBHS TPOTEKAHHWS PEaKIMid HOHHOTO OOMEHa, IOJIHBIE H
COKpaIllEHHbIE MOHHBIE ypaBHEHHsS peakiuid. CBOWCTBAa KHUCJIOT, OCHOBAaHWW M COJIEH B CBETE
MPEACTaBICHUN 00 JICKTPOIUTHIECKOM nuccormainyi. KauecTBeHHbIE peakiiuyi Ha WOHBIL. [loHsaTHe
0 TUJPOJIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPHUCTAIMYECKUX PEIMIETOK HEOPraHMYECKUX BELIECTB —
METaJJIOB U HEMETaJUIOB (rpadurta U anMasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHs), UCCIEIOBaHNE
3aBUCHUMOCTHU CKOPOCTH XMMHUYECKON peaKIiu OT BO3ACHCTBUS pa3INdHbIX (DaKTOPOB, UCCIIEJOBAHHE
3JEKTPONPOBOAHOCTA PACTBOPOB BEUIECTB, MPOLECCA AMCCOLMAIMM KHUCIOT, IEJIOoYed U CcoJei
(BO3MOYKHO HCIIOJIB30BAHKE BHJIEO MATEPHAJIOB), IPOBEICHUE OIBITOB, WILTIOCTPUPYIOIINX MTPU3HAKU
MPOTEKaHUs peaklnii HOHHOTO oOMeHa (0Opa3oBaHUE OCajKa, BbIIEICHUE Ta3a, 00pa3oBaHue BObI),
OTBITOB, WJUTIOCTPUPYIOIIUX TPUMEPBl OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuid (ropeHue,
peakuuu pasloKeHUs, COCIUHEHUs), pPACIlO3HABAHHWE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEAKLUN HAa NOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 33]1a4.

HeMeTa/iibl M UX COeAUHEHU S



OOmiast xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpPHBIC CTETICHU
okucnenus. CTpoeHue W (pu3MUECKUe CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XHUMHUYECKUE
CBOMCTBa Ha IpuUMepe Xxjopa (B3aUMOJAEWCTBHE C METAJUIAMM, HEMETaJulaMH, IIEI0YaMH).
Xnoposogopon. ConsiHasi KHCJIOTa, XMMHUYECKUE CBOMCTBa, MOJIy4YeHHE, NpUMEHEeHue. [lelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpraHu3M delloBeKa. BakHeliMe XJIOpuAbl U MX HAXOXKICHUE B
IIPUPOJIE.

OOmast xapakrepuctuka d371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu oOokucieHus. CTpoeHne U (QU3NYECKHE CBOWCTBA IPOCTHIX BELIECTB —
KHCJIOPOAA M Cephl. AJTIOTPOIHBIE MOIU(PHUKAIIMH KUCIOPOIA U Cepbl. XMMUYECKHE CBOHCTBA CEPBI.
CepoBonioponi, cTpoeHue, GU3NIecKue U XUMUIEeCKHe cBoKWCTBA. OKCHABI Cephl KaK MPEJACTaBUTEIN
KHCIOTHBIX OKcuaoB. CepHast KuCIOTa, (pU3MUECKMe W XHMMHYECKHE CBOHCTBa (0Omme Kak
MPEICTaBUTENS KJacca KHUCIOT W crnenupuveckne). XUMUYECKHE PEaKIWH, JIeXKAI[Me B OCHOBE
IIPOMBIIIIEHHOIO crocoba MoiaydeHus cepHOoM KucioTbl. [Ipumenenue cepnoil kuciotel. Conu
CepHOI KHCIIOTHI, KAaUeCTBeHHAsI peaknus Ha cynbdaT-uoH. HaxoxmeHnue cepsl u €€ COeTMHEHUN B
npupoie. XUMHUYECKOE 3arps3HEHNE OKPYKAIOILIEH Cpeibl COeUHEHUSIMU CEepbl (KUCIOTHBIE O,
3arps3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €0 TPEIOTBPAIIICHHS.

OOmass xapakrepucTuka 3i1eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETNIEHN OKHCIEHUS. A30T, pacpOCTpaHEHUE B MPUPOJE, PU3NUECKHE U XUMUYECKUE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro (pU3NYECKHE M XMMHUYECKHE CBOWCTBA,
nosiyueHue u npumeHenue. Coiy aMMOHUS, UX (PU3MYECKHE U XMMHUYECKHE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHas peakuus Ha HOHBI aMMOHHMS. A30THasl KHCJIOTa, €€ MoJydeHue, (u3nueckue u
XUMHUYECKHE CBOMCTBa (00IME Kak TMpeACTaBUTENs Kjacca KHCIOT U cheuupuyecKue).
Hcnonp3oBaHue HUTPATOB M COJIEH aMMOHHUSI B KaueCTBE MHUHEpaIbHBIX yaoOpeHuil. Xumuueckoe
3arpsi3HEHUE OKPYXKAloIIe cpelibl COeTMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/H, 3arps3HEHUE BO3yXa,
mo4Bsl U BosoEMOB). Docdop, ammoTponubie Mmoaudukamuu Gocdopa, GuU3nIecKne U XUMUIECKHE
cBorictBa. Oxcun dochopa (V) u dochopnas kucnora, ¢uznyeckue W XUMUYECKHUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B kauecTBe MUHEPAIBHBIX yIOOpEHUH.

Obmas xapaktepuctuka 31eMeHTOB |V A-rpynnel. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTENEHU OKUCJICHUA. YTJIEpOJ, ajUIOTPONHbIE MOAM(DHUKAIMHM, PACIPOCTPAHEHUE B
npupoje, Qpu3nueckrue W XUMHUYeCKHe cBoicTBa. Ancopomus. KpyroBopor yrieponga B mpupoe.
Oxcuapl yriaepoaa, ux (u3nueckue M XUMHUYECKHE CBOMCTBA, NEHCTBUE Ha KHUBBIE OpPraHU3MBL,
MOJydeHHE W TPUMEHEHHE. DKOJIOTHYECKHE MpoOJeMBbl, CBs3aHHBIC ¢ okcuaoMm yriepoma (1V),
TUIOTE3a TJI00aJBbHOTO MOTEIUICHUsT KIIUMAaTa, MapHUKOBBIN 3 deKT. YronbHas KUCI0Ta U €€ COJH,
ux (Qu3nmyecKkue U XUMHUYECKHE CBOWCTBA, MOJydeHHe W npuMeHeHHe. KauecTBeHHas peakius Ha
kapOoHaT-uoHbL. Mcnonp3oBaHue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO35HCTBE.

[lepBoHayanbHble TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COEIUHEHHSIX yriepojaa
(MeTaH, 3TaH, 3TWJIEH, allETUJIEH, STaHOJ, TVIMLEPHH, YKCycHas Kuciota). IIpupoaHbie MCTOYHUKU
YTIE€BOAOPOAOB (Yrodib, MPUPOIHBIN Ta3, HePTh), MPOAYKTHI HX MepepadoTku (OCH3UH), UX POJIb B
ObITy M mpoMblieHHOCTU. [loHSATHE O OWONIOrMYECKM BaXKHBIX BEIIECTBAX: JKUpaX, Oeikax,
yriaeBoJax — M HX pOIM B JKU3HM 4YeloBeka. MaTepuaibHOE €JAMHCTBO OPraHUYecKuX U
HEOPraHMYECKUX COCTUHEHHIH.

Kpemuuii, ero ¢pusnueckne u XuMU4ecKre CBOMCTBA, MOyuyeHue u npuMeHenne. CoeuHeHUs
kpemHHs B mpupoje. OOmme mpencraBieHus o0 okcuue kpemHus (1V) u KpeMHHEBOH KHCIIOTE.
CunukaTel, HUX HCHOJIB30BaHHWE B OBITY, B TMPOMBIIUICHHOCTH. BaxHeillne cTpouTenbHbIE
MaTepuanbl: KepaMmHKa, CTEeKJIO, LIEeMEeHT, OeToH, xene300eToH. [IpoGnembr OGe3zomacHOro
WCIOJIb30BaHUs CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEAHEBHOMN KU3HH.

Xumuueckuii Ixcnepumenm:

u3ydyeHue oOpa3lloB HEOPraHMYECKUX BEIIEeCTB, CBOMCTB COJISIHOW KHUCJIOTHI, MPOBEICHUE
KAueCTBEHHBIX pEakUUid Ha XJIOPUA-HMOHBI M HAONIOJEHHE NPU3HAKOB UX MPOTEKAHUS, OIMBITHI,
oTpaxkammue (U3NYECKHe M XUMHUYECKHE CBONCTBA TrajOr€HOB M HMX COEIWHEHHH (BO3MOXKHO



WCIIOJb30BAaHUE BHJCOMATEPUAIOB), O3HAKOMJIGHHE C OO0pa3laMu XJIOPHUIOB (TaJIOT€HUIOB),
O3HaKOMJIEHHE ¢ oOpasmamMu ceppl M €€ CcoelMHEHHSIMH (BO3MOXXHO  HCHOJIb30BAHUE
BUZCOMATepUANIOB),  HabOmojeHue  mpomecca  OoOyrJMBaHUS — caxapa  MOJA  JICHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, M3yYCHHE XUMHUYECKUX CBOWCTB pa30aBICHHOW CepHOU
KHCIIOTHI, TIPOBEACHHE KAaYCCTBCHHON pEakIMu Ha CyabpaT-UOH W HAOIIOJCHHWE TNpU3HaAKa e&
MPOTEKaHMs, O3HAKOMJICHHE C (U3UYECKUMH CBOMCTBaMHU a3oTa, (¢ochopa W UX COCITUHEHHN
(BO3MOXXKHO HCIIOJIB30BaHUE BUACOMATEPHATIOB), 0Opa3namMH a30THBIX M (OCHOPHBIX ymoOpeHHIA,
MoJTydeHue, coOnpaHue, paclo3HaBaHWe M U3YYCHUE CBOWCTB aMMHaKa, MPOBEICHNE Ka4eCTBEHHBIX
peakiuii Ha HOH aMMOHHS U (hocdaT-uOH U W3ydeHHEe MPU3HAKOB UX MPOTEKAHMS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI ¢ MEAbIO0 (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPUATIOB),
W3ydeHHE MOJIENe KpUCTAJUIMYECKHX pEMIETOK anMmasa, rpadura, QymiepeHa, 03HAKOMIICHHE C
MPOIIECCOM  QJICOPOLIMU  PAaCTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM VIJIEM U YCTPOWCTBOM
MPOTHBOTa3a, TOIyYeHHE, COOMpaHHWe, PACIIO3HABAHME W HM3YYEHHE CBOWCTB YIJIEKHCIIOTO Tasa,
MPOBEJACHUE KAYECTBEHHBIX pEaKIMil Ha KapOOHAT M CWJIMKAT-UOHBI U H3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIMEH CHJIMKATHOW TMPOMBIIICHHOCTH, pEIICHUE
AKCTIEPUMEHTAIBHBIX 337124 10 TeMe «BaxHelre HeMeTauTbl B UX COSTUHECHUS.

MeTa/ibl M UX COeTUHEHUS

OO6mras xapakTepUCTUKAa XUMHYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUHU MX TIOJIOKCHHUS B
[lepnonnueckoir cucreme xumudeckux aviemMeHToB JI. M. MeHneneeBa M CTpOEHUS aTOMOB.
Crpoenune MeramioB. MeTamueckass CBS3b M MeTAJNIMYECKas KpUCTAJIMUECKas peléTka.
DIEKTPOXUMHUYECKUN PNl HATIPSKEHUN MeTalioB. GU3MUECKUE U XUMHYECKUE CBOMCTBA METAJLJIOB.
OO6mue crnocoObl monydeHuss MeTaysioB. [loHATHE O KOpPpO3UM METaJUIOB, OCHOBHBIE CIOCOOBI
3alUThl UX OT Koppo3uu. CruiaBsl (CTajb, YyTryH, JIOPAIOMUHNAN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBITTUICHHOCTH.

[[lenounble MeTaIUTbL: TOJIOXKEHHUE B [leproanueckoil cucteme XuMu4eckux sneMentoB Jl. U.
MeHeneeBa, CTpO€HUE WX aTOMOB, HaXOXJAeHHE B mpupojae. Pu3ndeckue 1 XUMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kayms). OKCUIBI U TUAPOKCUIBI HATpUs M Kanus. [[puMeHeHne memouHbIX
METAJNIOB M X COEIMHEHUH.

[[lenouyHO3eMENBHBIE METAJIBI MAarHUWA W KaJlblUW: MoJokeHue B llepuoandeckoin cucteme
xuMuueckux ssemeHToB J[. M. MeHneneeBa, CTpo€HHE WX aTOMOB, HaXOXJIECHHE B MPHUPOJIE.
dusuuecke M XUMHUYECKHE CBOMCTBA MarHus W KaidbliMsd. BakHeHIne COeaWHEHHUS KaJIbIUS
(oxcum, ruapoKCcua, comu). JKECTKOCTh BOJBI M CTTIOCOOBI €€ yCTpaHEHHS.

AmomuHuil: mnonoxeHue B llepumoamdeckoil cucreme xumudeckux snemeHtoB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaXOXJIEHHE B mnpupoae. PU3MYECKUEe U XUMHUYECKUE CBOMCTBA
amoMuHus. AMdOTepHbIe CBOWCTBA OKCH/IA U THAPOKCH/IAa ATFOMUHHUSL.

Kenezo: nonoxenue B [lepuoanyeckoii cucreme xumuieckux aemeHToB . . Menneneena,
CTPOEHHE aTOMa, HaXOXKJICHHUE B npupojae. Ousznueckue U XMMUYECKUE CBOMCTBA xkeie3a. OKCUabl,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoWcTBa U MOTyUYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE ¢ 00pasllaMHi METaJUIOB U CIUIABOB, UX (DU3MUECKHMMH CBOWCTBAMH, W3Y4YEHUE
PE3yIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIOJIb30BAHHME BHUAEOMATEPHANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJIA KaJbIUs U HATPUSI C BOAOU (BO3MOKHO HMCIIOJIb30BAHUE BUIEOMATEPHAIIOB),
UCCIIeIOBaHNE CBOMCTB XKECTKOM BOJBI, Mpollecca TOPEHHs jKele3a B KHCIOopone (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIUN HA HOHBIL:
MarHus, KalblUs, amoMuHus, IuHka, kenesa (II) m sxenesa (1), memu (Il), HaGmomeHwe u
OMHCaHHE TMPOLIECCOB OKpalIMBaHUS IUIAMEHM HOHAMH HATpuUsl, Kajdus M Kalblus (BO3MOXHO
UCIOJIb30BaHUE BUAEOMATEPUATIOB), UCCIeI0OBaHUE aM(DOTEPHBIX CBOWCTB THAPOKCHIA aTIOMUHUS U
TUAPOKCHUIA IIMHKA, PELICHUE SKCIEPUMEHTANbHBIX 3a/Jad Mo Teme «BakHelline meTamibl U HUX
COEIMHEHUSI.

XMMHUS U OKPYKAOIIAS cpeaa



BemectBa n matepuansl B IIOBCEIHEBHOM KM3HU 4YeJIOBEKAa. be3omacHOe MCIONIb30BaHUE
BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. IlepBas momomp NHpu XUMHYECKHUX OXOTrax u
OTpaBJICHUSIX.

XUMUYECKOE 3arpsa3HEHUE OKpY)Karolled cpelbl (IpenesbHas AONyCcTUMAas KOHILIEHTpaIs
Beniects, naiee — [1JIK). Poib xuMuu B penieHnu 3K0I0rHyecKux npooieM.

Xumuueckuii IKcnepumenm:

n3y4eHue o0pa3LoB MaTepuaoB (CTEKIIO, CIJIaBbl METAJIOB, IOJIMMEPHBIE MAaTEPHUATIBI).

Meoswcnpeomemmnuwie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d IpU M3YYEHHH XMMHMHU B 9 Kjacce OCYILIECTBISIETCS
4yepe3 HCII0JIb30BAHUE KAK OOIMX €CTECTBEHHO-HAaYUHbIX MOHSTHUM, TaK M MOHATHH, SBISIOIINUXCS
CUCTEMHBIMU JIJIS1 OTJIEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKIIA.

OOmre ecTecTBEHHO-HAYYHbIC MOHATHUS: HAYYHBIA (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJM3,
CHHTE3, KIaccu(UKaIys, NEPUOINIHOCTD, HAOIIOICHHE, IKCTIEPUMEHT, MOJICJTMPOBAaHUE, U3MEPEHNE,
MO/IJTb, SIBJICHUE, TAPHUKOBBIN 2(PPEKT, TEXHOIOTHS, MAaTEPHATIBI.

@dusuka: Marepusi, aTroM, DOJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJI, H30TOIIbI,
PaarOaKTUBHOCTb, MOJIEKYJa, SJIEKTPUUECKUM 3apsil, IPOBOAHUKY, TOIYIPOBOAHUKH, ATUIIEKTPUKH,
(OTORNIEMEHT, BEIEeCTBO, TeJlo, OO0OBEM, arperaTHOe COCTOSIHME BEIIecTBa, Tra3, pacTBOD,
PacTBOPUMOCTb, KpUCTAIIIIMUECKAs PeIIETKA, CIUIABbI, (PU3NUYECKUE BEIUYUHBI, €AUHUIIBI U3MEPEHUS,
KOCMHUYECKO€ ITPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢otocunTes, npixaHue, Ouochepa, 3KOcHCTEMa, MHHEpalbHbIE YyI00peHUS,
MHUKPO3JIEMEHTBI, MaKPO3JIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE MOPOJIBI, MOJE3HBIE UCKOMAEMBIE,
TOTLIINBO, BOJIHbIE pecypchl.



IINIAHUPYEMBIE PE3YJIIbTATBI OCBOEHHUSA IIPOI'PAMMBLI IO XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE pE3yNbTAaThl OCBOCHUS MPOTPaMMBI  OCHOBHOTO 00ImIero oOpa3oBaHUS
JOCTUTAIOTCS B XO0JI¢ OOy4YCHHS] XUMHUHU B €IUHCTBE Y4e€OHOW U BOCIHUTATEIILHOHN NEATEIHHOCTH B
COOTBETCTBUH C TPATUITMOHHBIMH POCCUHCKAMHU COLMOKYIBTYPHBIMH U JTYXOBHO-HPABCTBEHHBIMH
[IEHHOCTSIMH, TMPUHATHIMA B OOINECTBE TNpaBUJIaMH W HOPMaMH IOBEACHHS W CIOCOOCTBYIOT
IpoIeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLTUATTU3AIIINH 00yYarOIINXCS.

JIM9HOCTHBIE PE3ylbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3WTHUBHBIX IICHHOCTHBIX OPHCHTAIMH W PACIIUPECHHE OIBITa ACATCIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YACTH:

1) naTpuoOTHYECKOro BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY KYyJIbTYpPHOMY, HMCTOPUYECKOMY M HAYYHOMY
HACJIC/INIO0, TIOHMMAHHS 3HAYCHUs XHUMHUYSCKOH HAYKH B JKHU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAZICTh JOCTOBEPHOW HH(pOpPMAIMEH O IMEepPelIOBhIX JOCTHKCHUSX M OTKPBITHIX
MHPOBOH M OTEYECTBEHHOUN XMMHH, 3aHNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOWCTBE MHpa
H 00IIIeCTBA;

2) rpaKIaHCKOro BOCTIMTAHUS:

MPEJICTABIICHUSI O CONMAIBHBIX HOPMax W TPaBWIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, KOMMYHHUKATHBHOU KOMITETCHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIIEIOBATEILCKOM, TBOPYECKOW W JPYrUX BHJAX JCATCIBHOCTH, TOTOBHOCTH K
pa3HoOO0pa3HOW COBMECTHOM NeATEIbHOCTH NMPU BBINOJIHEHWU Y4eOHBIX, NO3HABATEJIbHBIX 3ajad,
BBITIOJTHCHHH XUMHYECKUX OKCIICPUMEHTOB, CO3JaHMH YYCOHBIX TIPOCKTOB, CTPEMJICHHS K
B3aMMOITOHUMAHHWIO W B3aUMOIIOMOIIM B TIPOIECCe 3TOH YJYeOHOH NeSITeTbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE MOBEJICHUE M MTOCTYIIKH CBOMX TOBAPHIIECH C TO3UIIMH HPABCTBCHHBIX W IMPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJEACTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHUYECKUE MPEICTABICHHS O BEIIECTBE U XUMUICCKOW PEaKIIuu, COOTBETCTBYIONTUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAayKH W COCTAaBJISIONINE OCHOBY JUII TOHWMAHHUS CYINTHOCTH
HAay4YHOM KapTHHBI MHpa, MPEICTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPHUPOJBI,
B3aMMOCBA3SX YEJIOBEKA C IPUPOJHOM CPENO, O POJIM XMMHUU B MO3HAHUM ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAIlPaBJICHHbIE Ha I[IOJIyYeHHE HOBBIX 3HAHMHA [0 XUMHUH,
HeoOXoIuMble I OOBSICHEHHs] HAOJI0JaeMbIX TMPOIECCOB U  SBJICHHUM, MO3HABATEJIbHOM,
MH(GOPMALIMOHHON U YHUTATENbCKOW KYJIbTYphl, B TOM YHCJIE HaBBIKOB CaMOCTOSITEIbHON pPabOTHI C
y4eOHBIMU TEKCTaMH, CIPaBOYHOM JHUTEpPaTypod, IOCTYHHBIMU TEXHUYECKUMHU CpEACTBAMHU
MH(GOPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOy4YeHHIO U TO3HaHHIO, JIF0003HATENBHOCTb, TOTOBHOCTh MU CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHON M HCCIENOBATENBCKONW IESTENbHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIpPaBJICHHOCTH U YPOBHsI 00y4YEeHHUsI B TajbHEHIIeM;

4) ¢popMHUpPOBaAHUS KYJIbTYPbI 310POBbSI

OCO3HaHHE IIEHHOCTH KM3HHU, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3J0POBbIO, YCTAHOBKH
Ha 3J0pOBBI 00pa3 >KHU3HH, OCO3HAHHE TMOCIEACTBHM U HENPHUITHE BPEIHBIX MPUBBIUCK
(ymoTpeOnieHrsT  ajaKorojisi, HApKOTHKOB, KYpEHHUsS), HEOOXOIMMOCTH COOJIOICHUS IpaBUI
0€30MacHOCTH NP OO0pAIEHNH ¢ XMMUYECKUMU BEIIECTBAMHU B OBITY U PEabHOM KU3HU;

5) Tpy10BOro BOCIIMTAHUS:

MHTEpeC K MPaKTUYECKOMY HM3y4YeHHIO Mpodeccuil U Tpyda pa3lIudHOrO POJa, YBaXKEHHE K
TPYAy U pe3ylnbTaTaM TPYAOBOH JIEATEIbHOCTH, B TOM YHCIIE€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUN MO XUMHUH, OCO3HAHHBIN BBIOOp MHAMBHUIYAIBHON TPACKTOPUH MPOJOIKEHUs 00pa30BaHus C
y4€TOM JMYHOCTHBIX HWHTEPECOB U CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB H



MOTPEOHOCTEH, YCIEHON MPo(ecCHOHANBHON ACATEIIEHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHIA,
TOTOBHOCTB aIalITUPOBATHCS B MPO(ECCHOHAIBHOI cpefie;

6) 3K0JI0OrM4ecKOro BOCHUTAHUSA:

9KOJIOTHUYECKH IIeJIECO00Pa3HOe OTHOIICHHWE K MPUPOJE KaK HMCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHUE IIEHHOCTH 3JI0POBOTO M 0€30MacHOro oOpas3a >KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U MICUXHUECKOMY 37J0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIIOICHUS TIpaBui 0€30MacHOr0 MOBEACHUS MpU paboTe ¢ BEIIECTBAMH, a TaKXKe B
CUTYaIMIX, YTPOXKAIOIINX 3JI0POBBIO U KU3HU JIIOCH;

CIIOCOOHOCTH NMPUMEHATH 3HAHMS, TIOJydaeMble MPU MU3YyYEHUU XUMHH, JJIA PEIIeHUs 3ajad,
CBSI3aHHBIX C OKpY)KAlOIIEH NPUPOJHOM Cpemoil, JJIsI TOBBILIEHHUS YPOBHS 3KOJOTMYECKOMN
KYJIBTYPBI, OCO3HAHUS TJI00aIBHOIO XapakTepa JKOJOTHYECKHX MPOOJIeM U IMyTeH HMX peIleHUs
MOCPEJCTBOM METOJIOB XMUMHUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
II03HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHON IIPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocraBe wmeTampeaMETHBIX pPE3yJIbTaTOB BBIIEISAIOT 3HAYUMBIE IS (OPMHPOBAHUS
MHPOBO33PEHHsI OOIICHAYYHBIC TOHATUS (3aKOH, TEOPHS, NPHUHIIMI, TUMOTE3a, (PakKT, CHUCTEMA,
MPOIIECC, DKCIEPUMEHT U JAPYroe.), KOTOpPhIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
MpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHWM W3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
LIETTOCTHOW HAy4YHOW KapTUHE MHpa, M YHUBEpPCAJbHbIE Yy4eOHBbIC IeHCTBUs (ITO3HABATENIbHBIC,
KOMMYHUKATHUBHBIE, PETyJISTUBHBIC), KOTOpble oOecmeunBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TJIAHUPOBAHHUIO M OCYIIECTBICHUIO YU€OHOH e TEIHLHOCTH.

IMo3naBaTebHBIE YHUBeEPCAJIbHbIE YUeOHbIE eHCTBUS

ba3oBble Jiornyeckue aeiicTBUs:

YMEHUS UCIOJIB30BATh MPUEMBI IOTUYECKOTO MBIIIJICHUS TIPH OCBOCHHUH 3HAHHI: PACKPHIBATh
CMBICJT XUMUYECKHUX TTOHATUH (BBIICIATHh UX XapaKTEPHbIC MPU3HAKH, YCTAHABINBATH B3AUMOCBSI3h C
JIPYTUMHU TIOHATUSMH), MCTIOJIB30BaTh MOHATHUS NJIi OOBSCHEHUS OTIEIBHBIX (PAKTOB W SIBIICHUU,
BBIOMPATh OCHOBAHUS M KPUTEPUU ISl KIACCU(MUKAIMU XUMUYECKHX BEIIECTB M XUMHYECKUX
peakIuii, yCTaHABIMBATh MPUYNHHO-CJICJICTBEHHBIE CBSI3M MEXKIY OOBEKTaMU W3YYCHHS, CTPOUTH
JIOTUYECKUE paCCyXKIeHUs (MHIYKTUBHBIC, NEIyKTUBHBIE, IO AaHAJIOTHH), J€JaTh BBIBOJBI U
3aKITIOUEHNS,

yMEHHE MPUMEHSITh B MpPOLECCe MO3HAHMUA MOHATHUS (IPEeIMETHbIE U METalpelIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCIOJb3yeMble B XHMHH, MPEOOPa3oBbIBATH IIUPOKO
MpPUMEHSIEMblE B XUMUU MOJIEJIbHBIC MPEACTABICHUS — XMMHMYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XuMuueckass ¢opMyaa U ypaBHEHHE XHMHUYECKOHW peakuuu — TpU peIIeHuHu y4eOHOo-
[T0O3HABATENBHBIX 3374, C YUETOM ITHUX MOJIEIBHBIX MPEACTABICHUIN BBISIBIATh U XapAaKTEPHU30BaTh
CYLIECTBEHHbIE MPHU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XMMHUECKHX PEeaklu,
BBISIBJISTH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIIECACTBEHHBIE CBA3H U MIPOTHUBOPEUHS B U3yUaeMbIX
rpolreccax U sSBJICHUSIX.

Ba3oBrble uccienoBareJbLcKue AeiiCTBHA:

YMEHHUE UCIO0JIb30BaTh MOCTABIICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHMS, & TAKKE
B KauecTBE OCHOBBI JUIsi (JOPMUPOBAHUS THIIOTE3bI M0 MPOBEPKE MPABUIHLHOCTU BBICKA3bIBAEMBIX
CY)XJICHUH;

MpUOOpETEeHNEe OmNbITa MO I[UIAHUPOBAHWIO, OPraHM3alMM U MPOBEICHUIO YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HaOII0AaTh 32 XOAOM IpoIiecca, CaMOCTOSITeNIbHO MPOTHO3UPOBATH €T0
pesynbraT, GopMynupoBaTh 00OOIIEHHMS M BBIBOJABI IO pe3yiabTaTaM MPOBEAEHHOIO OIBITA,
HCCIIEeIOBaHMs, COCTABIATh OTUET O MPOJeNaHHOM paboTe.

PaGora ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh U MHTEPHPETUPOBATH UHPOPMAIIUIO PA3IUUYHBIX BUIOB U
dbopM mpeAcCTaBlICHUS, MOJNYYaeMYI0 U3 pPa3HbIX HCTOYHHKOB (HAYyYHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHUYECKOTO COJIEp>KaHusl, CIpaBOYHbIe MOCcOOus, pecypchl MHTepHEeTa), KPUTHUECKH OIICHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMALIHUIO;



yMEHHUE MPHUMEHATh Pa3IMYHbIe METOJBI M 3alpPOCHI MPHU MOKMCKEe U 0TOOpe MH(MOpMAIUH U
COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAUMBIX U BBIMOJHEHHUS Y4EOHBIX M MO3HABATEIBHBIX 3a7ad
OTIpeNIeIEHHOTO THUIA, NPHOOPETEHHE ONbITa B OOJACTH WCIONb30BaHUS HH()OPMAITMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTMH, OBJIAJEHUE KYJIbTYpPOH AKTUBHOI'O HCIIOJIb30BAaHUS Pa3IUYHbIX
MOUCKOBBIX ~ CHUCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (OpMy MpeacTaBICHUS
uHPOpPMALIMM M WUIIOCTPUPOBATh pELIaeMble 3aJa4d HECIOKHBIMH CXEMaMH, JuarpaMMami,
apyrumu popmamu rpauKy 1 1X KOMOMHALIUSAMU;
YMEHHE UCIONb30BaTh M AaHAJIM3UPOBATh B TMpoLEcce Y4eOHOW W MCCIETOBATEIBCKOM
JeSITeTLHOCTH HH()OPMAIUIO O BIUSHUH IMPOMBIIIIEHHOCTH, CEIBCKOTO X03HCTBA M TPAHCIIOPTA Ha
COCTOSIHUE OKPY’KaIOLEH NPUPOJHON CpeIbl.
KommyHukaTnBHbBIe yHUBepcaibHbIe yueOHbIe IeHCTBHUSA:
YMEHHUSI 33]1aBaTh BOIPOCHI (B X0J1¢ Iuajiora u (Win) JUCKYCCHU) TIO CYIIECTBY 00CYXKIaeMoi
TeMBI, JOPMYIIMPOBATH CBOM MPEATIOKECHHUS OTHOCUTEIIBHO BBITIOJIHEHUS TIPEITIOKECHHON 3a/1a4H;
YMEHHUSI IPEACTABIIATH NOJYyUYEHHbIE PE3YyJIbTaThl [I03HABATEIBHON JESATEIBHOCTH B YCTHBIX U
MMCBMEHHBIX  TEKCTaX; JelaTh [PEe3eHTAlMI0  pPe3ylbTaTOB  BBIMOJIHEHHUS XHUMHUYECKOTO
JKCTIEpUMEHTa (J1a0OpaTOpPHOTO OIbITa, JIAOOpPaTOPHOM pPabOTHI MO WCCIECIOBAHUIO CBOMCTB
BEIIECTB, YU€OHOTO MTPOEKTA);
YMEHHsSI y4eOHOrOo COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW IO3HABaTENbHOU U
UCCIIEIOBATENIbCKON IEATENbHOCTH IPU PELICHUH BO3HUKAIOIIUX MPo0OJieM Ha OCHOBE yuéTa 00ILIuX
HMHTEPECOB U COIJIACOBAaHUS MO3ULUN (00CYXIeHus, OOMEH MHEHMSIMH, «MO3TOBBIE HITYPMbI»,
KOOpJUHAIINSI COBMECTHBIX JAEHCTBUI, ONpe/ieJIeHe KPUTEPUEB 110 OLIEHKE KaueCTBa BBIITOJIHEHHOM
paboThl U ApYyTHE).
PeryasitTuBHbIC YyHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA:
YMEHHE CaMOCTOSATEIbHO OINpPEAENsATh LETU JeATEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESATEILHOCTD, BHIOMPATh Hauboee
3¢ PexTUBHBIE CTIOCOOBI PEIICHHS YUeOHBIX M MTO3HABATEIIBHBIX 33/1a4, CAMOCTOSTEIFHO COCTABIISTh
WM KOPPEKTUPOBATh IMPENJIOKEHHBIM aJITOPUTM JCHCTBUI IPU BBITOJIHEHUH 3aJaHUM C y4ETOM
MOJIyYE€HUS! HOBBIX 3HaHUN 00 H3y4aeMblX OOBEKTax — BEIIECTBaX U PEaKIMSIX, OLEHUBATh
COOTBETCTBHE MOJTYYEHHOI'O pe3ysibTaTa 3asBJICHHOM 11eJId, yMEHUE UCIOJIb30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, IpeJijlaraéMble B YCIIOBUU 3aJaHUM.
MHNPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHIO 0053aTEIBLHOTO  COJEpKaHUS,
YCTAaHOBJICHHOTO JaHHOW (demepanpHOM pabouell mporpaMMoi, BBIACSIOT: OCBOCHHBIE
00yyaloIMMUCS HayYHbIe 3HAHUS, YMEHUS U CTIOCOOBI IEUCTBUH, cIelIMPUUECKHEe IS TPEeIMETHOM
o0nacTu «XUMHUS», BUABI JEATEIBHOCTH MO TOJYyYEHHIO HOBOTO 3HAHHUS, €ro0 HMHTEpIpeTaIui,
peoOpa30BaHMIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.
K xonmy oOydeHuss B 8 kJjacce mpeaMmeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y OO YJAFOIITUXCSI YMECHHM :
® pacKphIBaTb CMBICI OCHOBHBIX XUMHYECKUX MOHSTHUNA: aTOM, MOJIEKyJia, XUMHUYECKUI
3JIEMEHT, MPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOJHOPOIHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHAs M MOJEKYJSpHas mMacca, KOJIMYECTBO BEIECTBA,
MOJIb, MOJISIPHAsI Macca, MaccoBas J0JIl XUMUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJISIPHBII
00BEM, OKCHI, KUCIIOTa, OCHOBaHUE, COJIb, AIEKTPOOTPHUIIATEILHOCTD, CTETICHb OKUCIICHHUS,
XUMHUYECKasi peaklus, Kiaccuukamus peakuuidi: peakuuud COEIUHEHHUs, peaKIHH
pa3JIoKEHUs, PeaKIK 3aMeIICHUs, peaklluu 0OMeHa, SK30- U SHJOTEPMHUUECKHE PeaKIIUH,
TEIUIOBOM 3P deKT peakiuu, sIAPO aroma, dJIEKTPOHHBIN CIOM atroma, aTOMHasi OpOUTaIb,
paanyc aToMa, XMMHUYECKas CBs3b, MOJSPHAS M HEMOJSPHAs KOBaJCHTHAsI CBSI3b, NOHHAS
CBs3b, WOH, KAaTHOH, aHWOH, pPAacTBOp, MaccoBas [JoJisi BellecTBa (IPOIEHTHAS
KOHIICHTpAIUs) B pAaCTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATUA W TPUMEHSTbh STHU
MOHSATHS MIPU ONMUCAHUH BEIIECTB U UX MPEBPAIICHU;



UCTIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJIsl COCTABICHUS (POPMYJT BELIECTB U YPAaBHEHU I
XUMHYECKHUX PEAKLUI;

OTpeNeNATh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OHHApHBIX COCAMHEHUSX, CTEICHb
OKHCIICHHS JJIEMEHTOB B OWHApHBIX COCIWHEHHAX, TPHHAIICKHOCTh BEIIECTB K
ONpeNe€HHOMY KIacCy COeAMHEHUH 1o ¢GopmynaMm, BUA XUMHUYECKOW CBSI3U
(KoBaJIEHTHAsl U MIOHHAs1) B HEOPTaHUYECKUX COECINHEHUSX;

packpeiBath cMbica Ilepuonnueckoro 3akona /[[. M. MenneneeBa: IeMOHCTPUPOBATH
NOHUMaHHE TMEPUOANYECKON 3aBUCUMOCTH CBOHCTB XHUMHUYECKHMX JJIEMEHTOB OT HX
nojoxkeHuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAaHEHHS MAacChl BELIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs, 3aKOHa ABOraipo;

ONMCHIBATH U  XapakTepu3oBaTh TaOmuuHyro Qopmy Ilepuoanueckoit cucremsl
XUMHUYECKHX DIIEMEHTOB: pa3inuaTh IOHSATHS «TJaBHas mnoArpymmna (A-rpynma)» u
«moboynast noarpynna (b-rpynma)», wmanele u  OoJyiblIME EPUOABI, COOTHOCHUTH
o0o3HaueHus, KOoTopble HMMerTcs B Tabmuue «llepuoguueckas cucreMa XMMHYECKHUX
anemeHToB J[. M. MeHueneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKHX JJEMEHTOB (COoCTaB W 3apsil sjapa, oOmiee 4YHCIO JJIEKTPOHOB H
pacupeielieHle UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIUPOBATh XMUMHMYECKHUE 3JIEMEHTbhI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKHE
peakuuy (IO YHUCIYy M COCTaBy YYacTBYIOIIMX B PEaKIMHM BEIIECTB, MO TEMJIOBOMY
shdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB,  MOJATBEpKJas  OMNHMCAaHWE  NpUMEpaMH  MOJEKYJISpHBIX  YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEaKITHIA;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MTPOTEKAHHUS XUMUYECKHX TMPEBPANICHAN B PA3JIMUHBIX YCIOBHSX;
BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOr0 3JeMeHTa 1o (opMylie COeIMHEHHUS, MAaCCOBYIO JIOJII0 BEIECTBA B
pacTBope, MPOBOJIUTh PACUYETHI IO YPABHEHUIO XUMHUUECKON PEeaKIIHH;

IPUMEHATh OCHOBHBIE OIEpPAlM MBICIUTEIbHOW JEATENbHOCTH — aHalu3 U CHUHTE3,
cpaBHEHHE, O00O0OIIEHUE, CUCTEMATH3AIMI0, KIACCU(PUKAINIO, BBISBICHUE NPUINHHO-
CJIEICTBEHHBIX CBA3€H — MJI H3YYEHHUs CBOWCTB BEIIECTB W XUMHYECKHX peaKIuil,
€CTeCTBEHHO-HAYYHbIE METOJIbl MO3HAHMS — HaOJIOJeHUE, U3MEPEHHEe, MOJEITUPOBaHUE,
SKCTIEPUMEHT (peabHBIA U MBICIICHHBIN );

cleloBaTh IpaBWJIaM  TOJB30BAaHUS  XHUMHUYECKOW Tocylodl U JabOpaTOpHBIM
o0opy/noBaHHEM, a TakKe IMpaBWIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMU T10 BBIMOJHEHUIO JTAOOPATOPHBIX XMMHUECKHX OMBITOB IO MOJTYYEHHUIO U
coOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOJOPOAa M KUCIOPO/1a), IPUTOTOBJICHHIO PACTBOPOB
C ONpeNeNEHHON MacCOBOM 0JIe pacTBOPEHHOTO BEUIECTBA, IIAHUPOBATh M MPOBOIUTH
XUMHYECKHE OJKCHEPUMEHThl MO pAcCHO3HaBaHUIO pACTBOPOB IIENOYed U KHUCIOT C
MTOMOIIBIO MHANKATOPOB (JTAaKMYC, GeHOI(PTATCHH, METHIIOPAHK U JPYTHE).

K xonHmy oOydenuss B 9 KJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUYAIOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX TOHSTHI: XUMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BELIECTBO, CJIOXHOE BELIECTBO, BaJCHTHOCTD,
ANEKTPOOTPHUIATENFHOCTD, CTENICHb OKUCJICHUS, XUMUYECKasl peaKius, XUMUYECKas CBSI3b,
TEIUIOBOM 3(QdeKkT peakuuu, MOIb, MOJSPHBIA 00BEM, pPACTBOP, OSIEKTPOJIMTEHI,
HEDJIEKTPOIUTHI, DJIEKTPONUTHYECKAsl JUCCOLMAIUS, pEeaKklUd HOHHOTO OoOMeHa,
KaTajgu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKINH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHHE, JIJIOTPOIHUs, aM(POTEPHOCTh, XUMHUECKast CBSA3b (KOBAJICHTHAs, MIOHHAS,



MeTaJlJIn4ecKasi), KpUCTAJUIMUECKas pPElETKa, KOPpO3Us METaJlJIOB, CIUIABbl, CKOPOCTh
XUMUYECKON PeakLH, IIPEeAeIIbHO gonmyctuMas koHnenTpauus [IJIK BeniecTsa;
WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATHM M TNPUMEHATH 3TU
MOHSTHUS TIPU ONMHUCAHUY BEIIECTB U UX MPEBPAIICHUI;

UCTIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JJIsl COCTABJICHUSI (POPMYJT BELIECTB U YPAaBHEHUH
XUMHYECKHUX PEAKLUN;

OIpEEIIATh BaJE€HTHOCTh U CTENEHb OKUCIICHHUS XUMHUYECKHX AJIEMEHTOB B COECIUHEHUSIX
Pa3IMYHOIO COCTaBa, MPHUHAJJIEKHOCTh BELIECTB K ONpPEAEIEHHOMY KJIACCy COEIUHEHUI
no <¢opmynaaMm, BUA XUMHYECKOW CBSI3M (KOBaJCHTHAs, HMOHHAS, METAJUIMYECKas) B
HEOPraHMYECKUX COSAMHEHUSX, 3apsia MOHA TI0 XUMHYECKOW (opmyrie, XapakTep cpenbl B
BOJIHBIX pPAaCTBOPAX HEOPraHUYECKUX COCJUHEHHM, THUI KPUCTAIUIMYECKON pEemIETKU
KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbich [lepuoandeckoro 3akona J[. 1. MeHneneeBa u 1€eMOHCTPUPOBAThH €0
NOHMMAaHHeE: ONMCHIBATh U XapaKTepru30BaTh TadbIuuHyo hopmy [leproandeckoii cuctemMbl
XMMHUYECKHX JJIEMEHTOB: pa3inyaTh NOHSTHUA «TJlaBHasg mnoarpynmna (A-rpynma)» u
«moboynass mnoxarpynna (b-rpynma)», wmanele u  OoJyiblIME EPHOABI, COOTHOCHUTH
o003Ha4YeHMsl, KOTOpblE MMEIOTCS B IMEPUOJMWYECKON Tabimuue, C YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XHMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa,
oOliee 4YUCIIO 3JEKTPOHOB U pACIpEAeNICeHUE HX IO 3JIEKTPOHHBIM CJIOSIM), OOBICHSTH
o0111e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COEAMHEHMH B Mpejenax
MaJbIX NIEPUOJOB U INIaBHBIX MOATPYII C Y4ETOM CTPOCHHS UX aTOMOB;
KJIaCCU(UIUPOBATh XMUMHUYECKHUE 3JIEMEHThI, HEOPraHMYECKHE BEIIEeCTBA, XHUMHUYECKHE
peakuuu (IO YHUCIYy M COCTaBy YYacTBYIOIIUMX B PEAKIUH BEIIECTB, IO TEIJIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENeHEeN OKUCICHHUS XUMUYECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CrIeU(PHUUIECKue XUMUYECKIE CBOMCTBA TIPOCTHIX
U CIIO)KHBIX BEUIECTB, MOJATBEP)KJas OMHCAHHME MPHUMEpPaMU MOJEKYISPHBIX M HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIAM;

COCTaBJIATh YPAaBHEHMS JIICKTPOJIUTHYECKOM AUCCOLMAIMM KHUCJIOT, IIEJIOYEHd U COJIEH,
MOJIHBIE U COKpAaUI€HHbIE YpaBHEHMsI peaklUid MOHHOTO OOMEHa, YpaBHEHHUS DPEaKIuii,
MOJITBEPKJAIOIIUX CYHIECTBOBAHHE M€HETUYECKOM CBSI3U MEXIy BEIIECTBAMH Pa3IMYHbIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMI IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 0ajaHca STUX peaKluii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOYKHOCTH
MPOTEKAHUSI XUMUYECKHUX NIPEBPAILECHHUN B PAa3JIMYHBIX YCIOBHUSIX;

BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO W MOJISIDHYIO MacChl BEIIECTB, MAacCOBYIO
JOJIF0 XUMHUYECKOro 3JeMeHTa 1o (GopMylie COSAMHEHUS, MAacCOBYIO JIOJII0 BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIINN;

coOmofaTh MpaBWJIa  TOJB30BAHUS  XUMHUYECKOM Tocylmol u  1ab0paTOpHBIM
o0opynoBaHHEM, a TaKXke MpaBuia OOpalleHHuss C BELIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSMU T10 BBIMIOJHEHUIO JIAOOPATOPHBIX XUMHYECKHX OIBITOB MO TMOJYyYEHUIO U
coOMpaHMIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIIIEKHCIIOTO Ta3a);

MPOBOJUTh PEAKIMH, MOATBEPKAAIOIINE KAaueCTBEHHBIM COCTAaB pPA3JIMYHBIX BEIIECTB:
pacrmo3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OpOMHUI-, HOAMI-, KapOoHat-, docdar-,
CUJIMKAT-, CyNlb(}at-, THAPOKCUA-UOHBI, KATUOHBI AMMOHUS U MOHBI U3yYEHHBIX METAJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AESATENBbHOCTH — AaHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3AIUIO, BBISIBICHHE MPUYMHHO-CICICTBEHHBIX CBA3EH
— JUI1 U3Y4YEHUS CBOMICTB BEIIECTB M XUMHUYECKHX pEaKUUM, €CTECTBEHHO-HAy4YHbIE
METO/IbI TIO3HAHMSI — HAOI0IeHIE, H3MEPEHNEe, MOACTUPOBAHUE, SIKCIIEPUMEHT (peabHbIN
u MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KonunyectBo yacos DJIEeKTPOHHBIE
Ne (undposbie)
HaumeHnoBanue pas3iesi0B H TeM IPOIrPaMMbl KonTpoabu IIpakTHyecku
n/n Bcero o0pa3oBaTe/bHbIE
ble padoThI e padoThbI
pecypchl
Pa3nen 1. IlepeoHayaibHbIe XUHMUYECKUE MOHATHS
11 Xumus — BakHas 00JIaCTh €CTECTBO3HAHMS U 5 0 5 bub6mmoreka [IOK
' NPaKTHYECKOHN ESTEIbHOCTH YeJI0BEKa https://m.edsoo0.ru/7f41837c
1.2 BemecTBa 1 XuMHUYECKHE pEaKITUN 15 1 0 bubnworexa LIOK
' B peart https://m.edsoo.ru/7f41837¢c
Uroro no pazueny 20
Pa3zpnen 2. BaxxHeiimme npeacTaBuTe/ M HCOPraHMYECKUX BeleCTB
bubnunorexa LIOK
2.1 B .K I 0
OSAYX. RHCIOPOA. TIOMATHE 0B OKCHAax 6 0 0 https://m.edsoo.ru/7f41837c
bu6 OK
2.2 Bonopoa.Ilonsitie o kucioTax u comusix 8 0 1 h:tIszI:I;/?nT.GeZZ(i.ru 17§41837¢
bu6 OK
2.3 Boma. PactBops!. [ToHsTHE 00 OCHOBaHUSIX 5 1 1 h'i/tlp::I;I/(r);lr.eeI;ascIJlo.ru 17§41837¢
24 OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCTUHEHUN 11 1 1 Bubnmorexa LOK
: HOBHBIC KJIACChI HEOPTAHMUECKUX WHEHUH
p A https://m.edsoo0.ru/7f41837c
Hroro no pazneny 30

Pa3pnen 3. Ilepnonnueckuii 3axkon u [lepuoanyeckasi cucrema xumudeckux 3j1emMeHToB /I. . MenaeneeBa. CTpoeHne aToMoOB.




Xumu4yeckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE pe€aKkuun

Ilepnonnueckwuii 3akoH u [lepnonnueckas

3.1 CHCTEMAa XMMHUYECKHUX AieMeHTOB J[. U 7 bubmrorexa LIOK
' o https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma R
39 Xumuueckas cBsi3b. OKHUCIUTEILHO- 8 bu6mmoreka LIOK
' BOCCTAHOBUTENIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837¢c
HIroro 1o base 15 bubnmoreka [JOK
TOTO O pasAey https://m.edsoo.ru/7f41837c
PesenBioe Bbe 3 bubmuorexa [IOK
BHOE BpeMs
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




9 KJIACC

KoaunuectBo yacoB JIeKTPOHHBbIE
No (uudposbie)
HaumeHnoBaHue pa3/ies10B H TeM IPOrPAMMbI KoHTpPOJIbLHBI IIpakTHyeck
n/n Bceero o0pa3oBaTe/ibHbIE
e paboThbI e padboThbl
pecypchl

Pasnea 1. BemecTBo 1 XuMHYecKHe peaKkuu
11 [ToBTOpEeHME M yriyOJIeHHe 3HAHUH OCHOBHBIX c L 0 bubmuorexa [JOK

' paszeoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIHI 4 0 0 bubmorexa LIOK

' P peartt https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAINS. XUMUYECKHE 8 1 1 bubnuotexa [JOK

' peaKIuu B pacTBOpax https://m.edso0.ru/7f41a636

Uroro no pazgeny 17

Paszgen 2. Hemerasibl M HX COeIHHEHUS
51 OO6m1as XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB 4 0 1 bu6nmoreka [IOK

' VIIA-rpymnmst. ['anoreHs: https://m.edsoo.ru/7f41a636
99 OO01as XxapaKTepUCTHUKAa XUMHUECKUX JIEMEHTOB 6 0 0 bubmuorexa LIOK

' VIA-rpynmnsl. Cepa u e€ coeluHeHUS https://m.edsoo.ru/7f41a636
53 OO01mas xapaKTepUCTHKa XUMUYECKUX IIIEMEHTOB . 0 L bu6nunoreka [IOK

' VA-rpynnsl. A30T, hocdop U UX COeTUHEHUS https://m.edsoo0.ru/7f41a636

' PYHHEL POATED https://m.edsoo.ru/7f41a636

COEIMHEHUS




Uroro no pazueny 25
Paszgen 3. Mera/LIbl M HX COeAMHEHUS
b
3.1 OO01111€e cBOMCTBA METAIIJIOB 4 his:_jl;;;e;z;f)or}j 17§412636
3.2 Baxxuetimue MeTayuibl 1 UX COEIUHEHUSI 16 bubmorexa OK
' https://m.edsoo0.ru/7f41a636
Uroro no pazneny 20
Paznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemecTBa 1 MaTepuanbl B )KU3HU YEIIOBEKA 3 bubmorexa OK
' https://m.edso0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa LIOK
p P https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YUYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JIS1 YYEHUKA
» Xumus, 8 kiacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AkunonepHoe o61miectBo «M3natenberBo «IIpocBemenune

» Xumus, 9 xinacce/ ['abpuensia O.C., Octpoymos W.I'., Cnagkos C.A., AknuonepHoe obmiectBo «M3narensctBo «lIpocBenienne»

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. T'abpuensn O. C., Bockoo6oiinukosa H. I1., SimrykoBa A. B. HactonpHast kaura yaurens. Xumus. 8 Ki1.: Meroamdeckoe nocobue. - M.: Ipoda,
2021.

2. I'abpuensn O. C., AmyxoBa A. B. Tetpanp as 1a00paTOpHBIX ONBITOB U npakTuyeckux padot. 8 ki1. K yueOnuky O. C. 'abpuensna «Xumus.
8 xmace». M.: lpoda, 2022.

3. I'abpuensn, O. C. Metoaudeckoe mocodue k yueonuky O. C. 'abpuensaa «Xumusi». 8 kinacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 109.
4. I'abpuensn, O. C. Meronuueckoe nocodue k yueOHuky O. C. 'abpuensna «Xumus». 9 knace / O. C. I'abpuensn. — M. : [lpoda, 2021. — 108.
5. Xumus : rexHonorudeckue kaptol kK yueOHuky O. C. ['abpuensna «Xumus. 8 knace» : meroauueckoe nocoodue / JI. . Acanosa. — M. : lpoda,
2020

6. Xumus : TexHonorudeckue kaptol k yueOHuky O. C. ['abpuensna «Xumus. 9 knace» : meroauueckoe nocoodue / JI. . AcanoBa. — M. : lpoda,
2018

7. Xumust. 8 ki1.: KonTpoabsHbie 1 mpoBepouHbie padboThl K yueOHuKy O. C. N'abpuensna «Xumus. 8» / O. C. I'abpuensn, 1. H. bepeskun, A. A.
VYimakoBa u ap. - M.: Ipoda, 2022.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru I'azeta «XuMusi» u caiit A yaurens «5 uay Ha YPOK XUMHUNY

http://nim.1september.ru Equnas xomtekuus LIOP: TlpenmeTHas kKommekius « XuMus»
http://school-collection.edu.ru/collection/chemistry EcrecTBenHO-HayuHBIC 3KcrIepuMenThI: Xumust. Komnekiust Poccuiickoro
00111€00pa30BaTEIBLHOTO MOpTaa

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anuk6GepoBoii

http://www alhimik.ru Bcepoccuiickast onuMuana NKOJIbHUKOB IO XUMUHU

http://chem.rusolymp.ru Opranndeckast XMMusi: JICKTPOHHBIN YIeOHHK IS CPETHEH HIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHUU: 3JIEKTPOHHBINA YICOHHK

http://www hemi.nsu.ru OTKpbITEII KOIEMK: XUMHUS

http://www.chemistry.ru /lucraHunoHHast OTUMITHAIA 10 XMMUH: TEICKOMMYHUKAIIMOHHBIA 00pa30BaTEeIbHbIH MPOCKT
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