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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHHU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs COCTABIICHA Ha
OCHOBE TPEOOBAHMII K pe3ysibTaTaM OCBOEHHS OCHOBHOW OOpPa3oBaTENbHOW MPOrpaMMBbI
OCHOBHOTO 0011ero oopazoBanusi, npeacrabieHHbix B GI'OC OO0, a takxke Ha OCHOBE
denepanbHOil pabouell MporpaMMbl BOCIMTAHMS U C YYETOM KOHUEMUUU MPENnoaBaHUs
yueOHOro mnpeamera «XuMus» B 0oOpa3oBaTelbHBIX oOpraHu3auusax Poccuiickoi
denepauni.

[Iporpamma mo xumMuu Aa€T MpeACTaBIEHHUE O IENAX, 00IIel cTparerun oOydeHus,
BOCIHUTAHUS U Pa3BUTHUS O0YUYaIOIIMXCS CPEICTBAMH YUeOHOIro IMpeMeTa, yCTaHABIUBACT
o0s3aTeNIbHOE TPEIIMETHOE COJEp)KaHHUEe, MPEAYyCMaTPUBAET pACIpPEICICHUE €ro 1o
KJIacCaM U CTPYKTYpPHUPOBAHME IO pa3feiaaM M TeMaM MPOrpaMMBbl [0 XUMUH, ONPEAEIIsET
KOJIMYECTBEHHBIE M KAauECTBEHHBIE XAapaKTEPUCTUKU COJEpKaHUSA, PEKOMEHIYEMYIO
MOCJIEI0BATEIILHOCTh U3YUYCHUSI XUMUH C YYETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX
CBs3€ll, JIOTUKM y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEW O0ydJaronmxcs,
onpejeNsieT BO3MOXKHOCTH TIpeIMeTa MJisi peaju3alud TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHOW MPOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a Takxke TpeOOBaHUU K pe3yibTaTaM OOyYeHHsS XUMHUHU Ha ypOBHE Iieieil
U3y4YeHHs] TpeaMeTa M OCHOBHBIX BHJOB Y4YEOHO-ITO3HABATEIbHON JIESITEIbHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO COIepKaHUSI.

3HaHWE XUMHUU CIYXUT OCHOBOM s  (POPMUPOBAHHMS ~ MHPOBO33PEHHUS
oOy4aromerocsi, €ro MpeACTaBICHU O MaTEepPHAIbHOM EIUHCTBE MHpPa, BAXKHYIO pPOJIb
urparT GopMupyeMble XUMHEH MPEACTABICHUS O B3aUMOIPEBPAIEHUSX DHEPTUU U 00
ABOJIIOIIMU BEUIECTB B MPHUPOE, O MyTSIX pEHIeHUs TI00aNbHBIX MPOOJIeM YCTOWYHUBOIO
pa3BUTHS 4YEIIOBEYECTBA — CBIPbEBOM, JHEPreTHYECKOM, MUIICBOM M 3KOJOTHYECKOU
0e301acHOCTH, MPOOIIeM 3 paBOOXPaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaiu3aldd BO3MOXKHOCTEH il caMopa3BUTUS U (HopMupoBaHUS
KyJbTYpBI TUYHOCTH, €€ 0011el 1 (YHKIIMOHATIBFHOU IPAMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBaHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4Jarommxcs, HAaBBIKOB UX  CaMOCTOSITEIbHOU y4eOHOM NEATENBHOCTH,
AKCHEPUMEHTAIBHBIX U UCCIEI0BATEIbCKUX YMEHHM, HEOOXOIUMBIX KaK B MOBCEJHEBHOM
KU3HU, TaK U B TPOPECCUOHATIBHOMN JEATEIHHOCTH;

3HAKOMHUT CO CMEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJAbIBAET OCHOBBI LIEIOCTHOTO
B3[UVISiJa HA E€IWHCTBO NPUPOABI M YEJIOBEKA, SBJISAETCS OTBETCTBEHHBIM JTalOM B
dbopMHUpPOBAaHUY E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YJaIONINXCS;

croco0CcTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAay4YHBIM
3HaHUSIM, K OPHUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIAJl B JKOJOTHMYECKOE OOpa30BaHUE
00yYarOIIHUXCS.



JlanHble HampaBieHUss B OOyYEHHHM XUMHUM OOECIEYUBAIOTCS  CHELU(PUKON
coJlepKaHUsl y4eOHOro MpeaMeTra, KOTOPbIM SBJISETCS MEJaroruyeckd aJaanTHPOBAHHBIM
OoTpakeHHeM 0a30BOM HAYKM XMMUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHHsS OpPUEHTUPOBAH Ha
OCBOCHHE OOYyYalOIMMHUCS CHUCTEMBbl IE€PBOHAYAIBHBIX TOHATHM XHMHH, OCHOB
HEOPraHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHATHUH OpPraHUYECKOU
XUMHHU.

CtpykTypa cojaepXaHusi MporpaMMmbl MO XUMHHM CGOpPMHpPOBAHA HA OCHOBE
CUCTEMHOI0 noaxoza K €€ n3yueHuto. Conep:kaHue CKIAIbIBAECTCS U3 CUCTEMBI IIOHATHUH O
XUMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI OHIATHI 0 XUMUYecKoi peakiuu. O0e 3Tu
CUCTEMBI CTPYKTYPHO OPTaHW30BaHBbI 110 MPUHIMITY TOCJIEI0BATEIBHOTO Pa3BUTHUS 3HAHUM
Ha OCHOBE TEOPETHUYECKUX NPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHYECKOU CBSI3U;

— IpeJICTaBICHUMN 00 AMEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKH MOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEAOBATEIBLHO OT OJHOTO YPOBHS K JIPYromy,
BBIMONHASL (QYHKUMM OOBACHEHHS U TPOTHO3UPOBAHMSI CBOWCTB, CTPOEHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U MOJIYYEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue mporpamMmsbl MO0 XUMHUH CHIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMUYECKOW COCTABIISIFOLLIEH HAYYHOM KapTHUHBI MUpPa B JIOTUKE €€ CUCTEMHOM MPUPOJIBI,
LEHHOCTHOTO OTHOILIECHUS K HAYYHOMY 3HAHHMIO U METOJIaM MO3HaHHs B Hayke. M3yueHue
XUMHH TPOUCXOAUT C MPHUBJICUCHUEM 3HAHUM U3 paHee M3yUYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Puszuka. 7 Kiacey.

[Ipn w3yyeHUH XUMHUHU TPOUCXOIUT (HOPMUPOBAHHWE 3HAHUNW OCHOB XUMHYECKOU
HAayKd Kak o0O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUYECKOW J1eITeTbHOCTH
YeJioBeKa M KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3aadya y4eOHOro npeamera
cocTouT B (OPMHUPOBAHWU CHUCTEMBl XHMHUYECKUX 3HAHHN — BaKHEHIMMX (HaKToB,
MOHSATUNA, 3aKOHOB M  TEOPETHYECKUX  MOJOKEHUH, JOCTYNHBIX  O00O0OIICHHIA
MHPOBO33PEHYECKOTO XapaKTepa, fA3blKa HAYKH, B NPHOOLIEHUH K HAYYHBIM METOJaM
MO3HAHUS TPY U3YYCHUH BEIIECTB U XUMHUUECKHUX peaKiuii, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATEIbHBIX yYMEHHM W HMX NPUMEHEHHH B Y4YeOHO-IIO3HABATENbHOW H y4eOHO-
HCCJIEI0BATEIbCKON JESTENIBHOCTH, OCBOGHHHM NPaBWJI 0E€30IaCHOrO OOpalleHus ¢
BEILIECTBAMU B IIOBCEAHEBHOM KU3HHU.

[Ipy wu3yyeHUM XUMHH Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS Ba)KHOE
3Ha4YeHUE MPUOOPETU TaKUe LU, KaK:

— (opMupoBaHHE  HMHTEUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO,  COTPYJHUYECTBY, CaMOCTOATEIBHOMY NPHUHATHIO  pELIEHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;



— HAaNpaBJICHHOCTh OOYYEHHUSI HA CHUCTEMATHYECKOE MPHOOIIEHHE O0Yy4YarolIuxcs K
CaMOCTOSITEJIbHOM  TMO3HABAaTENbHOW JIESITEILHOCTH, HAy4YHBIM METOJaM T[O3HAHUS,
bopMUPYIOIINM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrnieyeHue ycloBUM, CIOCOOCTBYIOMMNX MPUOOPETECHUIO 00YUaOITUMUCS OMBITa
pa3HOOOpa3HOW JEATEeNbHOCTH, TIO3HAHUS W CaMOIIO3HAHMS, KIIOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHIIUH ), UMEIOIUX YHUBEPCAIbHOE 3HAUCHUE JJIA Pa3IMYHBIX BHUJIOB
NeSATeNIbHOCTH;

— (hopmupoBanue o0uel PyHKIIMOHATBHOW M €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH, B
TOM YHUCJIE YMEHUU OOBSCHITHL W OIEHUBATH SBJICHUS OKPYXKAIOIIETO MUPA, UCIOIB3YS
3HaHUS W ONBIT, MOJYYCHHBIC MPU U3YYCHUU XUMHUHU, MPUMEHATh UX MPU PEHICHUU
mpoOJieM B MOBCEAHEBHOM KU3HU U TPYIOBOU JIESITEIIBHOCTH;

— ¢opmupoBaHue y OOYYAIOIIMXCS TYMAaHUCTHYECKMX OTHOIICHHM, MOHUMAaHUs
IIEHHOCTH XUMHUYECKUX 3HAHUK JJIi BBIPAOOTKH HKOJOTUYECKH IIeJIECO00Pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IEJISX COXPAHEHHUS CBOETO 3J0POBbS U
OKPY’KAIOIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHUBAIlMM K OOYYCHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAaHUIO HAa OCHOBE YCBOCHHS OOIIEUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY TTPOQ IS U HAMMPABICHHOCTH JAJIbHEUIIIETO 00yUYeHHS.

OO6miee 4yucIO 4YacoB, OTBEACHHBIX IS M3YyUYEHHUS XUMHHM Ha YPOBHE OCHOBHOIO
obmrero obpaszoBanus, coctarisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HEJIEI0), B
9 knacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumun. Posnb XUMHUM B KHU3HU YE€JIOBEKA. XHMHUS B CHUCTEME HAYK.
Tena n BemecTBa. @U3nyecKue CBOWCTBA BEIMIECTB. ATpEraTHOE COCTOSIHUE BELIECTB.
[TonsiTue 0 MeTonax mMo3HaHWS B XUMHHM. YucThle BemiectBa U cMmecu. CrocoOsl
pas3zelieHusl CMECE.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE HJIEeMEHThl. CHMBOIBI XHUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysna. BalleHTHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemniecTB. OTHOCUTENbHAasE aToMHas macca. OTHOCHUTENbHas
MOJIEKYJIgpHasi Macca. MaccoBasi JOJIsl XUMHUYECKOTO 3JIEMEHTA B COEUHECHUH.

KomnuectBo BemectBa. Monb. MossipHas Macca. B3anMoOCBsI3b KOJIMYECTBA,
Macchl M 4HCJIAa CTPYKTYPHBIX €IWHHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

OU3NYECKUE M XUMHUYECKHUE SIBIICHUS. XUMHUYECKasi peakiusi U €€ MpU3HAKHU.
3aKOH COXpaHEHMs MacChl BelIeCcTB. XHWMHUYECKHe ypaBHeHUs. Kiaccudukarus
XUMHUYECKUX peakIuii (COeAMHEHNUS, PA3JIOKECHUS, 3aMEIICHUs, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYy/I0H, MpaBuiaMu paboOThl B JaOOpaTOpuu U
npuéMamMu oOpalleHus] ¢ JJabopaTOpHBIM O00OPYIOBaHUEM, M3yUYEHHE U OIMUCAHUE
¢u3nuecknux CBOWCTB  00pa3lloB  HEOPraHWYECKUX  BEIIECTB, HAOJIIOJCHUE
¢usnueckux (IU1aBiIeHUE BOCKA, TasHUE JIbJa, PACTUpaHUE caxapa B CTyIKe, KUTICHUE
U KOHJIEHCAIMSl BOJbI) M XMUMHUYECKHX (FOpPEHHE CBEYHW, MPOKAJMBAHUE MEIHOU
MPOBOJIOKU, B3aUMOJCUCTBHUE Mejla ¢ KUCIOTOW) SIBICHUHM, HAOMIOJCHUE U OMMCAHUE
OPU3HAKOB  MPOTEKaHMs ~ XMUMUYECKMX  peakiui  (pa3nokKeHue  caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pas3iiokKeHHEe THAPOKCHIA
Meau (II) mpu HarpeBaHuu, B3auMojieicTBHUE kene3a ¢ pactBopom cosi meau (ID),
M3Yy4YeHHE CIOCOOOB pa3leieHusi CMECEH: C IMOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BBIITAPUBAHUE, TUCTWUISALMS, XpoMatorpadus, MPOBEAECHUE OYMUCTKU IMOBAPEHHOU
CoJiM,  HAOIIOJEHHE W  ONHWCAHUE  pe3yJbTaTOB  IPOBEIACHUSA  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIECH MOJEKYI
(1apocTep>KHEBBIX ).

BaxHeiluune npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 31€MEHT M IPOCTOE
BellecTBO. HaxokaeHwe Kuciopona B NOpUpoae, (PU3nUecKue ©U XUMUYECKHE
cBoiictBa (peakumu ropenwms). Oxcunbl. I[lpumenenme kucmopona. CrocoObI
MOJIyYEHHUS KUCIOPo/ia B 1a0OpaTOpUH U MPOMBIILIEHHOCTH. KpyroBopoT kuciiopojia
B npupoe. O30H — ajuioTponHas MoAUuGUKALNS KUCIOPO/Ia.



TeroBo# 3pPpexkT XUMHUUECKOW peakuuu, TEPMOXUMHUECKUE YPABHEHUS, 3K30-
U DHAOTEPMUYECKHUE peakuuu. TOIIMBO: Yrojib U METAaH. 3arps3HCHUE BO3]yXa,
YCWJIEHHE MAPHUKOBOIO 3 ekra, pazpyluieHue 030HOBOIO CIIOSL.

Bonopon — anemeHT n npocToe BemecTBO. HaxoxaeHne Bogopoaa B MpUpoeE,
dbu3nYecKre U XMMHYECKHUE CBOMCTBA, MPUMEHEHHE, ClIOCOObI noydeHust. Kuciaorsl
U COJIN.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

duznueckue CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBopsl.
HacebllieHHblE W HEHACBHIIIEHHBIE PAcTBOpPbL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10151 BElIECTBA B pacTBOpe. XUMHUUYECKHE CBOWCTBA BOAbI. OCHOBaHMSI.
Ponb pacTBOpoB B mpupoje U B KU3HM 4eaoBeka. KpyroBopoT BOIbI B MPUPOJIE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudpukanus nHeoprannueckux coeaunenuir. Oxcunpl. Knaccudukanms
OKCUJIOB:  cojieoOpasytomue  (OCHOBHBIC,  KHUCJIOTHbIE, aM(pOTepHbIE) U
HecosieoOpasyromue. Homenknatypa okcuoB. dusnyeckue 1 XMMUYECKHUE CBOMCTBA
okcui0B. [lonydyeHnue okcuaoB.

OcHoBanms. Kiaccudukamus ocHOBaHMI: IMIENOYM W HEPACTBOPHUMBIC
ocHoBaHMsl. HoMmeHksatypa ocHOBaHUW. DU3WUECKHE W XUMHUYECKHE CBONCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnorel. Knaccudukamus kucior. Homenknarypa kucinor. dusnueckue u
XUMHUYECKHE CBOWCTBA KHUCIOT. Psan axrtuBHocTM wMmerammoB H. H. bekerosa.
[Tomyuenue KUCHOT.

Conu. Homenknarypa coseil. @u3M4YeCcKMe M XMMHYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIaCCAMU HEOPTaHUYECKUX COECTMHEHUI.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJECICHUE COAEPKAaHMS KUCIOpOJia B BO3AYXE, MOJYyUYECHHE,
coOupaHue, pacro3HaBaHWE U H3yYEHHWE CBOWCTB KHUCJIOpPOJAa, HabIoIeHne
B3aUMOJICMCTBUS BEWIECTB C KUCIOPOJIOM U yCIOBUS BOZHUKHOBEHHUS U MPEKPALLCHUS
ropeHus (moxapa), o3HaKOMJICHHE ¢ oOpasliaMH OKCHJOB M OMHCAHUE MX CBOWCTB,
MoJIyYyeHue, coOMpaHue, pacrno3HaBaHUE M M3yYEHHE CBOWMCTB BOAOpoAa (TOpEeHHE),
B3auMojieiicTBue Bojopoaa ¢ okcugomM Meau (II) (BO3MOXHO HCHOJIb30BaHUE
BHJICOMATEpUAJIOB), HAOIIOJEHUE OOpa3loB BEIICCTB KOJWYECTBOM 1 MOJIb,
uccleJoBaHue 0COOCHHOCTEW PaCTBOPEHHUSI BEMIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHONM MACCOBOM JI0J€d PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTajjlaMH (HATpUEeM U KaJbllueM) (BO3MOXKHO
UCIIOJb30BaHUE BUJEOMATEpUAIOB), HCCIEAOBaHUE OOpa3lOB HEOPraHUYECKUX
BEIECTB PA3IUYHBIX KIACCOB, HAONIOJACHUE WM3MEHEHUS OKPACKH HHIMKATOPOB B
pacTBOpax KHUCJIOT W Iesodeil, uzydeHue B3aumozeictBus okcupa menu (II) c
pacTBOPOM CEPHOM KHUCJIOThI, KHCIOT C MeETa/ulaMH, PEAKIUMKA HEeUTpaau3alni,
MOJy4EHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO METAJUIAa APYTHUM H3



pacTBOpa COJIH, PELUIEHUE dKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHEenIme Ki1accol
HEOPraHUYECKUX COCTMHEHUI.

Ilepnoanyecknii 3akoH u Ilepumoamueckass cucreMa XMMHYECKHX
aemenToB /JI. HU. MengesneeBa. CrpoeHue aromoB. XHUMHYECKas CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEaKIUU

[lepBble MOMBITKK KIaCCU(UKAIUKM XUMUYECKUX dyieMeHTOB. [loHsTue o
IPYINax CXOJHBIX DJJEMEHTOB (LIEJOYHbICE U IIEJIOYHO3EMENIbHBIC METaJlIbI,
raJIoreHbl, THEPTHBIE Ta3bl). DIEMEHTbI, KOTOpble 00pa3ytoT aM(poTepHble OKCUBI U
TUJIPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuoguueckasl cuctemMa XMMHUYECKUX 3JIEMEHTOB /I,
N. Menpneneesa. Koporkonepuonnas u gimuHHonepuoaHas ¢opmel [lepuoanueckoit
cucrembl xumuueckux osnemeHtoB . . MenaeneeBa. Ilepuoasl u rpynmsl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIbI JIEMEHTA.

Crpoenune aromoB. CoctaB atoMHbIX sifiep. M3otonsl. DnekTpoHsl. CTpoeHHE
AJIEKTPOHHBIX  000JIOYEK  aTOMOB  mepBbIX 20  XUMHUYECKMX  DJIEMEHTOB
[Tepuonnueckoin cuctemsl J[. M. Menneneea. XapakTepucThka XUMHYECKOTO
BJIEMEHTA 10 €ro MoJIoKEeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUsI paauyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAUTUYECKUX U HEMETAINIMUYECKUX CBOMCTB 1O TPYINaM U MEPUOIaM.

3nauenue [lepmoamueckoro 3akoHa u llepuonnueckoil CUCTEMBI XMMUYECKUX
BJIEMEHTOB A pa3BUTUA Hayku W npaktuku. . WM. MenneneeB — y4é€Hbli U
IpaKIaHMH.

Xumuueckast cBs3b. KoBajeHTHas (MOJsipHAass W HENOJsIpHAsi)  CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchr
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3y4eHHEe OOpa3IlOB BEIIECTB METAJUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE
TUAPOKCHAA IIMHKAa C pPAacTBOpaMM KHCJIOT M IIEJIOYEW, ITPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakiu pa3ioKeHUs, COETUHEHNUS).

Mexcnpeomemmunie ceasu

Peanuzanusa MeXnpeaMETHBIX CBA3€W MpU HM3yYEHUHM XUMHH B & Kiacce
OCYIIECTBIISIETCS. Yepe3 UCIOJIb30BAaHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK Y MOHSATUHN, SIBIIIIOIINUXCS CUCTEMHBIMH JIS1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO -
HAay4YHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHATHS: HAy4YHBIM (DaKT, THUIMOTE3a, TEOPHS,
3aKOH, AaHalIW3, CHHTE3, KiIaccuuKaius, TMEePUOJAUIHOCTh, HAOIIOICHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuKa: MaTepusi, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIWI, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, SJIEKTPUYECKUM 3apsi, BEUIECTBO, TEIO0, OO0BEM,



arperaTHoe COCTOSIHHE BEIECTBa, I'a3, (U3NYECKUE BEIMYUHBI, CAUHUIIB N3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE37161, CoHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHbIE MOPOAbI, MOJE3HBIE
MCKOTIaeMBbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO 1 XMMHYECKAsl peaK s

Ilepuonnueckuil 3akoH. llepuoguueckas cucremMa XMMHUYECKUX DJIEMEHTOB [l.
N. MenneneeBa. CrpoeHue aTroMoOB. 3aKOHOMEPHOCTM B H3MEHEHHM CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KNS, KAIBIUA U UX COCAUHECHUN B
COOTBETCTBHUH C TOJIOKEHUEM DJIEMEHTOB B llepronnueckoil cucrteMe U CTPOCHUEM
UX aTOMOB.

CtpoeHue BellecTBAa: BHUJBl XUMHUUYECKOW CBSI3U. THUIBI KPUCTANIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAIMYECKOW PEIIETKU U
BUJIa XUMUYECKOH CBSI3H.

Knaccudukanys v HOMEHKIATypa HEOPTraHWYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSALIMXCSA K PpAa3IM4YHbIM KJlacCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakifil Mo pa3IudyHbIM MpU3HAKaM (10 YHCIy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, M0 TEIUIOBOMY 3P (HEKTY, 10 U3MEHEHHIO
CTeTNIeHEl OKHUCIICHHS XHUMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO
KaTajan3aropa). DK30- U SHIOTEPMHUUECKHE PEaKIUH, TEPMOXUMHYECKUE YPABHEHHUS.

[TonsiTHe O CKOpOCTH XUMHYECKOW peaknuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [loHATHE O TOMOTEHHBIX W TeTEPOTeHHBIX
peakuusax. [lonstue o karanuze. lloHsTHE O XMMHUYECKOM paBHOBeCHU. DaKTOPHI,
BIUSIOIIME HA CKOPOCTh XWMHYECKONM PEaKUMH M IOJ0XKEHUE XUMHYECKOTO
PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaxkuuy, AIEKTPOHHBIN OanmaHc
OKHCJIUTENBHO-BOCCTAHOBUTEIBHOU pEaKUnH. CocraBienue YpaBHEHU
OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUMA €  HKCHOJIb30BAHMEM  METOAA
3JIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOIUTUYECKON AUCCOLMAIUU. DIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katnonsl, aHnoHbl. MeXaHu3M AUCCOLMAUMKA BEUIECTB C PA3JUYHBIMU BUJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YcCloBUSI MPOTEKaHUS peaKUid MOHHOTO OOMEHa,
MOJIHbIE W COKpall€HHbIE HMOHHbIE YypaBHEHUsI peakiui. CBoWCTBa KHUCIOT,
OCHOBaHUMN M COJIEM B CBETE MPEJCTABICHHUN 00 3JIEKTPOIUTUYECKOU AUCCOIUAIUU.
KauectBenHbie peakunu Ha HOHBL. [[oHSATHE O THIpOIN3E CONEH.

Xumuueckuit IKcnepumenm:



O3HAKOMJICHHME C MOJICNIAIMU KPUCTAIUTMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HeMmeTauioB (rpadutra W anamasa), CJIOXKHBIX BEIIECTB
(xmopua HaTpHsl), UCCIETOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOU PEAKIUU OT
BO3JICHCTBHSI Pa3IMYHBIX (PAKTOPOB, UCCIIEIOBAHUE AIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, IIpollecca JAMCCOLUMALMU KHUCJIOT, IIeiaoyed u cojed  (BO3MOXKHO
WCIIOJb30BaHUE BHUJEO MAaTEpPHAIOB), MPOBEACHUE OIBITOB, HWJLTIOCTPUPYIOIINX
MPU3HAKK MPOTEKAHUsS Peakuii HOHHOro oOMeHa (0O0pa3oBaHUe OCajKa, BbIIEIECHUE
raza, oOpa3oBaHUE BObl), ONBITOB, WJUTIOCTPUPYIOUIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakiuid (TrOpeHue, peakiuu pasJIoKEHUs, COCIAUHEHUs),
pacrio3HaBaHWE HEOPTaHWYECKHX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIIUNA Ha
MOHBI, pellIeHNEe dYKCIIEPUMEHTAILHBIX 3a]1a4.

HeMmeTaanabl 4 MX coeTMHEHUS

O6mast xapakrtepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTreneHu okucieHus. CTpoeHue W (PuU3MUEeCKHue CBOMCTBA MPOCTHIX
BEII[ECTB — TaJIOTCHOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOJICHCTBHUE C
MeTalJlaM{, HEMeTaJulaMH, Iiejaodamu). XiopoBojgopod. ConsiHas KUCTIOTA,
XUMHYECKUE CBOMCTBA, MOJIyYeHHEe, MpUuMeHeHue. [leficTBre xjiopa u XJI0poBOA0pOIa
Ha OpraHu3M 4esioBeka. BaxkHelue XJI0pUIbl U X HaAX0XKACHUE B MPUPOJIE.

O6mas xapaktepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHue W (¢U3HUECKHE CBOMCTBa
IPOCTHIX BEHIECTB — KUCIOPOJA U CEePhl. AJUIOTPOIHbIE MOIU(PUKAIIMN KUCIOpOAa U
ceppl. XuUMHUYeckue cBoiicTBa cepbl. CepoBOAOPON, CTpOoeHHue, (PU3NYECKHE U
XUMHYeCKue cBoicTBa. OKCHIABI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, pu3nueckue U XUMUUYECKHE CBOMCTBA (00IIHMe KaK MPEeACTaBUTEIS
Kjlacca KHUCIOT M crnenuduueckue). XUMUYECKHe peaklvd, JeKallue B OCHOBE
IIPOMBIIIIJICHHOTO CIoco0a TMOJIyYeHHus] CepHOW KHCIOTHL. [IpuMeHeHue cepHoi
kucnotrbl. Colu CepHOM KHCIOTHhI, KaueCTBEHHAs peaklus Ha Cylb(aT-uoH.
Haxoxnenne ceppl n €€ COENUMHEHUH B NpUpoAe. XUMHYECKOE 3arps3HCHUE
OKpY’Karouen cpeibl COETUHEHUSIMU Cepbl (KUCIOTHBIE T0K/IH, 3arpsA3HEHNUE BO3AyXa
1 BOJIOEMOB), CITOCOOBI €ro Mpe0TBPAICHHUS.

OO6miast xapakTtepucTuka dieMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHs. A30T, PacIpOCTPAHEHUE B MPHUPOJE,
dusznueckre U XUMUYECKHEe cBoWcTBa. KpyroBopoT azora B mpupojae. AMMHUAK, €ro
dusnueckre U XMMHYECKUE CBOWCTBA, MONydeHHEe W nmpuMmeHeHue. Colu aMMOHWS,
X (pU3MYecKne U XUMUYECKHE CBOMCTBA, mMpuMeHeHHe. KadyecTBeHHast peakmnusi Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ ToiydeHue, (Pu3n4eckue W XUMUYECKUE
cBOMcTBa (OOmIME Kak MPEACTAaBUTENsI Kiacca KUCIOT U crneuuduueckue).
Hcrnonp30BaHne HATPATOB M COJICH aMMOHHMS B KaueCTBE MUHEPAIbHBIX YI0OpSHHMIA.
XUMHUYECKOE 3arps3HEHUE OKPYKarolled cpelbl COeAMHEHUSAMH a30Ta (KUCIOTHbBIC
JOXKJIU, 3arps3HEHUE BO3JlyXa, MOYBBI U BOAOEMOB). Docdop, amIOTPOIHBIE
Moaudukanuu dpochopa, puznueckue u xumudeckue ceorictra. Oxcun gocdopa (V)



u (QochopHas kucinora, (U3MUECKUE U XUMHUYECKHE CBOWCTBA, IOJyYEHHUE.
Hcnonb3oBanue ¢pochaTtoB B KaueCTBE MUHEPATIBHBIX yI0OPEHUN.

O6mass xapakrepucthka 371eMeHTOB IVA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHCIECHHS. YTIEpOJ, alNIOTPONHbIE MOJIU(]UKAILUY,
pacnpocTpaHeHue B MpHUpPOJE, (PU3NYECKHEe UM XMMHUYECKHUE CBOMCTBa. AncopOuus.
Kpyrosopot yraepoaa B npupoje. OKcuabl yriepoaa, ux GUsn4eckue 1 XuMUYeCKHue
CBOICTBa, JEHCTBME HA JKUBBIE OpPraHU3Mbl, I[OJIYYEHHE U MPUMEHEHHUE.
DKoJIoTMYecKre MpoOiaeMbl, CBsA3aHHbIE ¢ okcuaoMm yriaepoga (IV), rumoresa
J100aJIbHOTO TOTETUICHUST KJIMMaTta, MapHUKOBBIN 3PdekT. YronpHas KHUCIOTa U €€
coiu, MX (U3MYECKHE M XUMHUYECKHE CBOWCTBA, MOJyYE€HHE U TNPUMEHEHHE.
KauectBeHHas peakuus Ha kKapOoHaT-uoHbl. Mcrnonp3oBanue kapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTH U CEJIBCKOM XO3sIICTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHUYECKUX BEIIECTBaX KaK O COEIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, dTUJIEH, alleTUJIeH, 3TaHOJ, TJIMUEPUH, YKCYCHAsl KHUCIIOTA).
[IpupoaHbie UCTOUYHUKH YTIIEBOJOPOAOB (YroJyib, IPUPOAHBIN Ta3, He(Th), MPOAYKTHI
ux rnepepaboTku (O€H3MH), WX pOoJib B OBITY M NpOoMbIIUIeHHOCTH. [loHaTHe O
OMOJIOTUYECKM BaXKHBIX BEIIECTBAX: JKUpaX, OelikaX, yriaeBoIaxX — U UX POJIH B KU3HU
yesioBeka. MarepuanbHOE €TMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

KpemHunii, ero ¢usmueckue ¢ XUMUYECKHE CBOMCTBA, TOJyYCHHE U
npuMmeHenne. CoerHeHUs] KpeMHUs B npupoje. OOiiue npeacTaBieHust 00 OKCUIe
kpemuusi (IV) u xpemuueBoit kucinore. CuiIMKaThl, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIJIEHHOCTH. BakHe#me CcTpouTeNbHbIE MaTepHallbl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, kene3o0eTroH. [IpoGrembl  6e30macHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcCnepumenm:

u3ydeHre oOpaslloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOW KHUCIOTHI,
NIPOBE/ICHNE KAaUECTBEHHBIX PEAKIMil Ha XJIOPUA-UOHBI U HAOJIO/IEHNE PU3HAKOB MX
NPOTEKAHMsI, OMBITHI, OTPAKAIOIMNE HU3NIECKUE U XUMUYECKUE CBOMCTBA rajJOreHOB
U UX COEAVHEHMI (BO3MOXHO HMCIOJB30BAHUE BHUIECOMATEPUAIOB), O3HAKOMIIEHUE C
oOpa3namMu XJIOpUIOB (TaJOrE€HUIOB), O3HAKOMJICHHE C oOpaslaMu cepel U €€
COEIUHEHUSIMH  (BO3MOXKHO HCIOJB30BaHHWE BUICOMATEpUaOB), HAOJOJECHUE
mnpoiecca OOyriuMBaHUsl caxapa NOJA JEHCTBHEM KOHUEHTPUPOBAHHOW CEPHOMU
KHCIIOTHl, W3Y4YCHHE XUMUYECKHX CBOWCTB pa30aBICHHOW CEpPHOW KHCIOTHI,
MPOBEJCHHE KAUYECTBEHHOW peakiuu Ha Cylnb(aT-noOH U HaONI0/IeHue MpU3HaKa e
MPOTEKAaHMs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOMCTBaMHU a30Ta, (pochopa m wux
COeIMHEHU (BO3MOXKHO MCIOJIb30BAHHUE BUE€OMATEpUaIoB), 0Opa3aMu a30THBIX U
dochopubIx ymoOpeHHil, modydyeHHe, coOupaHHe, pPACIO3HABAaHWE M U3yUEHUE
CBOWCTB aMMHaKa, MPOBEJCHNE KaUYeCTBEHHbIX pPEeaKIUii Ha MOH aMMOHUS U pocdat-
WOH U W3Y4YEHHE NPHU3HAKOB MX MPOTEKAHUs, B3aUMOJECHCTBUE KOHLIEHTPUPOBAHHOU
a30THOW KHCJIOTBI C MeAbl0 (BO3MOYKHO HCIIOJIB30BAHUE BHUJIEOMATEPUANIOB),
U3y4YeHUE MOJelell KpHUCTAJUIMYECKUX PEETOK anmasa, rpadura, QyiepeHa,



03HAKOMJICHHE C MPOILIECCOM aJICOPOIMU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIéM W YCTPOWCTBOM MPOTUBOrasa, MOJyYeHUE, COOMpaHue, paclo3HaBaHHUE U
W3y4YEHUE CBOMCTB YIJEKUCIOrO Tras3a, IMPOBEJCHUE KAYECTBEHHBIX pEAKIMN Ha
KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHUE C
MNPOAYKIMEN CUIMKATHON MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a]a4
1o TeMe «BakHelme HeMEeTalJIbl U UX COCTUHEHUS.

MeTta/uibl M UX COEMHEHUS

OO6m1as XxapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUM HX
nonoxkenus B [lepuonnueckoin cucreme xuMuueckux aiaeMeHToB /. M. Menneneesa
U cTpoeHusi atomoB. CTpoeHne MeTauioB. MeTrananyeckas CBSI3b U METalllInyecKas
KpUCTAJUIMYECKAsT PEIIETKA. DJIEKTPOXUMUUYECKUM PSJ HANPSHKEHUHM METaJlIoB.
dusnyeckne W XUMHUYECKHE CBOMCTBa MeTaioB. OOmue crnocoObl MOJIYy4eHUS
metaioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT
koppo3uu. CiuiaBbl (CTaidb, YyT'yH, NIOPATIOMUHUNA, OpoH3a) U UX NPUMECHEHUE B
OBITY ¥ TIPOMBIIIIJIEHHOCTH.

[Ilesiounble MeTauibl: MoJiokeHue B Ilepuoandeckoil cucTeMe XUMHUYECKUX
anementoB JI. WM. MeHneneeBa, CTpoeHHME HMX ATOMOB, HAaXOXJIEHUE B IPHUPOJIE.
dusnyeckne U XMMHUYECKHUE CBOMCTBA (Ha mpumepe HaTtpus W Kajus). OKCHUIBI U
TUJPOKCHIBI HATPUS U Kanud. [[pyuMeHeHre 1MIeI0YHbIX METAJJIOB U UX COCIMHEHMUIA.

[IlesiouyHO3EMENIbHBIE ~ METAJIBI  MarHuii W KaJblIMW: TOJOXEHHE B
[Tepuoguueckoit cucteme xumuueckux 3yeMeHToB . M. MenneneeBa, cTpoeHue Ux
aTOMOB, HaxOXJeHuEe B mpupoje. OU3NYeCKue U XUMHYECKUE CBOMCTBA MarHus M
Kanblusl. BaxkHeimme coequHeHns Kaabluus (OKCUI, TUAPOKCHU, coiu). JKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHCHHS.

AnoMUHMI: ToJio)keHue B llepuoanueckoit cUCTEME XMMHUYECKUX DJIEMEHTOB
J. 1. MenneneeBa, CTpOEHHE aToOMa, HAXOXJICHUE B TIpupoje. DPuszndeckue u
XUMHUYECKHE CBOMCTBAa amtoMUHHUSA. AMQOTEpHBIE CBOMCTBAa OKCHIA M THIPOKCHIIA
AJTIOMUHUS.

Keneso: nonoxenue B [lepuognueckoit cucreme XuMu4eckux 3iemeHToB /. M.
MenzeneeBa, CTpOCHUE aTOMa, HAXOXKAEHUE B Ipupoae. Ouszndecknue 1 XuMHYECKUE
cBoicTBa »xene3a. Okcuabl, rugpokcuansl u conu xenesza (II) m xeneza (III), ux
COCTaB, CBOMCTBA U MOJyYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME ¢ oOOpasmaMu METaUIOB H CIUIABOB, WX (U3HYECKUMU
CBOMCTBaMU, U3yYEHUE PE3yJIbTATOB KOPPO3UU METAIIIOB (BO3ZMOKHO UCIOJIb30BAHUE
BHJIEOMATEPUATIOB), OCOOCHHOCTE B3aMMOAECHCTBUSI OKCHJA KaJbLIUS U HATpUA C
BOJIOM (BO3MOKHO HCMOJb30BAaHUE BUJEOMATEPUATIOB), HCCIEIOBAHHE CBOMCTB
AKECTKOW BOJIbI, MpOlIecca TOPEHUS Kejle3a B KUCIOopoae (BO3MOKHO MCIOJIb30BaHHE
BHUJICOMATEPUATIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMd HAa HWOHBI:
MarHusi, Kajablus, adlOMUHUs, UuHKa, >xene3a (II) m xemesa (), memu (ID),
HaOJII0/ICHNE U OTNKMCAHKE MPOIIECCOB OKPAIIMBAHUA TUIAMEHU MOHAMU HATpUS, Kalus



M KanblMs (BO3MOXHO  MCIOJB30BAHME BUJEOMATEPUATIOB), HCCIEIOBAaHUE
aM(OTEpHBIX CBOWCTB THAPOKCUIA ATIOMUHUS M THAPOKCHIA LIMHKA, pPELICHUE
DKCHEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHeHIne MeTaJIbl U UX COETUHEHUSD.

XuMHud M OKpy:KamoLas cpeaa

BemecrBa u Marepuanbl B I[OBCEIHEBHOM JKU3HM 4elloBeKa. besomacHoe
UCIIOJIb30BAaHUE BEUIECTB M XMMHUYECKMX peakuuii B ObiTy. [lepBasg momomib npu
XUMHUYECKUX 0KOTaX U OTPABIECHUAX.

XUMHUYECKOe 3arpsi3HEHHE OKpyXaroleld cpeapl (mpeaeiabHas JomycTuMas
KOHLeHTpalus BeuiecTs, ganee — [IJIK). Pors xumum B pelieHHH 3KOJOTHYECKHX
npoosieM.

Xumuueckuit IKcnepumenm:

U3ydyeHre oO0pa3loB MaTepHalioB (CTEKJIO, CIUIABbl METAJUIOB, IMOJIMMEpPHbIE
MaTepHaIbI).

Meosicnpeomemmnuie ceazu

Peanuzanusa MeXnpeAMETHbIX CBSI3€ NpH M3yYEeHMH XUMHUM B 9 Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUM,
TaK ¥ MOHATUH, SBJISIOIINXCA CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO -
HAy4HOTO IUKJIA.

OO0muMe ecTeCTBEHHO-HAYYHBIE TOHSTHS: HAay4yHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KilacCUUKalMs, MEepUOJUYHOCTb, HaONIIO/ECHNUE,
HKCIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHNE, MOJIEIIb, SBJICHUE, TAPHUKOBBIN 3P QexKT,
TEXHOJIOTUs, MaTEPHUAJIBI.

dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaANOaKTUBHOCTb, MOJIEKYJIa, IIEKTPUYECKUM 3apsn, IIPOBOJHUKH,
HOJYIIPOBOJHUKH, TUAIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaToe
COCTOSIHHE BELIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAsl PEIIETKa,
CIUIaBbl, (PU3MYECKUE BEIMUYMHBI, €AMHUIIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO,
IUTaHETBHI, 3B€3/1b1, CoHIIE.

buonorusi: ¢orocunTes, npixanue, Omocdepa, IKOCHUCTEMA, MHUHEPATHHBIC
yIoOpeHus, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, MUTAaTENIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbl, TOPHBIC MOPOABI, TIOJIE3HBIE
HCKOIIA€MBbIE, TOILUINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHSA ITIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE  pe3yJabTaThl OCBOCHUSI MPOTPAMMbl  OCHOBHOTI'O  OOIIEro
oOpa3oBaHus JOCTHralOTCs B XOA€ OOyYeHHs XUMUU B €IMHCTBE Y4YeOHOH U
BOCIIUTATEIIbHOW JEATEIbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCUUCKUMHU
COITMOKYJIbTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPHUHSITHIMU B
oOllecTBe TMpaBWJIaMU M HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATIU3AIIUNA O0yUarOITUXCS.

JInaHOCTHBIC pe3yIbTATHI OTpaxaroT TOTOBHOCTD oOyJarommuxcs
PYKOBOJICTBOBAThCSl ~ CUCTEMOM  TMO3UTHUBHBIX  I[EHHOCTHBIX  OpHEHTAlUd |
pacuIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCIIUTAHMS:

IIEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUECKOMY U
HAyYHOMY HACJEIWI0, TOHUMAaHUS 3HAYCHUS XUMHYECKOW HAyKM B JKHU3HU
COBPEMEHHOI'0 O0OIIEeCTBa, CIOCOOHOCTH BIAJACTh JOCTOBEPHOW HHPpoOpmMaruen o
NEPEAOBBIX JIOCTHIKCHHUSX W OTKPBITHSIX MHUPOBOM M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHMIX 00 YCTPOWCTBE MUpa U OOIIECTRA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

OPEACTaBICHUS O COLUAJIbHBIX HOPMAaxX M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIIEeI0BATEIbCKON, TBOPUECKOW U JPYTHX BHAAX NEATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JESTENbHOCTH TIPU BBINOJHEHUU
y4eOHBIX, IIO3HABATENIbHBIX 3a/lay, BBIMOJHEHUU XWMUYECKHX OSKCIEPUMEHTOB,
CO37aHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO U B3aUMOTIOMOIIU
B MPOIIECCE ATOM y4eOHOMU AESITeNIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEICHHUE U
MOCTYIIKH CBOMX TOBAPHUILEH C MO3ULIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIECTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI' 0 NO3HAHUS:

MHPOBO33PEHUYECKHE TMPEICTABICHUSI O BEIIECTBE M XUMHUYECKOM peaKkiuu,
COOTBETCTBYIOILIME COBPEMEHHOMY VYPOBHIO Pa3BUTUS HAYKH U COCTABIISIIOLINE
OCHOBY JUIsl TIOHMMAaHHS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTAX Ppa3BUTUA NPHUPOJbI, B3aUMOCBA3SX YEIOBEKa C
MPUPOJIHOM CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAIPaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XAMHUH, HEOOXOAWMBIC I OOBACHEHHS HAOIIOJAEMBbIX TPOIECCOB W SBIICHUA,
MMO3HABATEIbHOM, HMH(POPMAIMOHHOM W YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HaBBIKOB  CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPaBOYHOU
JTUTEpaTypor, JOCTYNHBIMU TEXHUYECKHUMHU CpelcTBaMU  MH(OPMALMOHHBIX
TEXHOJIOT UM,



UHTEpEC K OOYYEHHMI0O M TO3HAHUIO, JIOO0O3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMO00OpPa30BaHUIO, POEKTHON U UCCIEA0BATENbCKON 1€ATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HANpPaBICHHOCTU U YPOBHA 00yUYEHUs B JalbHEMIIEM;

4) popMmupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHME LIEHHOCTHU >KU3HHU, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBbIO,
YCTAaHOBKM Ha 3J0POBBIA 00pa3 XU3HHU, OCO3HAHUE TIOCJIEACTBUI U HENpUsTUE
BpEAHBIX  MpHUBbIUEK  (YNOTpeOJEHUsT  aJKOroJyigi, HApPKOTHKOB,  KYypEeHHs),
HEOOXOJUMOCTU  COOJNIIOZICHUS TpaBWJ  OE€30MaCHOCTH TMpU  OOpallleHHuH ¢
XUMHYECKUMU BEUIECTBAMU B OBITY U peaIbHOM KU3HU;

S) TPy10BOr0 BOCIMTAHMS:

UHTEpEC K MPaKTUYECKOMY M3yYeHHIO mpodeccuid U Tpynaa pa3iudyHOro poja,
yBa)KEHHE K TPYLY U pe3ysibTaTaM TPYJIOBOH NESITEIbHOCTH, B TOM YUCJIE Ha OCHOBE
NPUMEHEHHS MPEIMETHBIX 3HaHUW N0 XMMUU, OCO3HAHHBIN BHIOOP MHAMBUAYATbHON
TPACKTOPUU MPOAOKEHUSI 00pa30BaHUs € YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEW, YCMEIHOMN
npodeccuoHaIbHON NeATEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh
aJanTHUPOBATHCS B MPOPECCUOHAIBHON Cpejie;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 1€JeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYLIECTBOBaHUS, ITOHUMAHHE IIEHHOCTH 3J0pOBOr0 H
O6e3omacHoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3MuecKoMy U TICHUXWYECKOMY 3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIOICHHUS
npaBWJI 0€30IMaCHOTO MOBEIACHUS MPHU padOTe C BEUIECTBAMH, a TAKXKE B CUTYaIUsX,
YIrpOKaIOLIKX 3I0POBBIO U )KU3HU JIIO/ICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TOJydyaeMble MPU H3YYCHUH XUMHUH, IS
pEIIEHUs 3aJ]1a4, CBSI3aHHBIX C OKPYXAIOWICH MPUPOAHOM CPENOM, ISl TOBBIIICHUS
YPOBHS ~ DKOJOTUYECKOM  KYJIBTYpbl, OCO3HAHHMS  TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIeM M MyTeH WX PEeIIeHUs IOCPEICTBOM METOJ0B XHMHH,
HKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B IIO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeIMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC MOHSATHSA (3aKOH, TEOPHSs, MPUHIIHUII,
runore3a, (axkT, CcuUcCTEeMa, MPOIECC, HSKCIEPUMEHT U JPYroe.), KOTOphIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJIAIOT Ha
OCHOBE 3HAaHWW W3 JTUX MPEAMETOB (OPMHPOBATH MPEICTABICHUE O IETOCTHON
Hay4YHOW KapTHHE MHpA, U YHUBEpPCAIbHbIE y4yeOHbIE NEeNCTBUSA (TIO3HABATENbHBIC,
KOMMYHHUKAaTHUBHBIE, PpEryJATUBHbBIE), KOTOpble oOecrneunBaoT (HOpMUpPOBAHUE
FOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYHIECTBICHUIO YYEOHOM
NeSATELHOCTH.



Io3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUS

Bba3oBble Joruveckne aeiicTBus:

YMEHHUSl HCIONTb30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHUS TP OCBOCHUU
3HAHHWHA: PaCKpPbIBATh CMBICT XUMUYECKUX TOHATHHA (BBIACIATh MX XapaKTCPHBIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JPYTHMH TOHSATHUSMHU), HCIIOIH30BAThH
MOHATHS I OOBSICHCHHUS OTICIBbHBIX (PAKTOB W SBJICHUM, BHIOMpPATh OCHOBAHHS H
KpUTEPUHU IS KIaCCU(PUKAIMK XHUMHYCCKUX BEIICCTB W XUMHUYCCKHUX PEaKIIH,
YCTaHABJIMBATh TMPUIUHHO-CIICJACTBEHHBIC CBSI3M MEXIY OOBCKTAMU H3YyYCHHSI,
CTPOUTH JIOTUYCCKUE PACCYXKICHUs (MHIYKTUBHBIC, NEAYKTHBHBIC, TI0 AHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUYCHUS

YMCHHE TIPHUMCHATH B TIPOIECCe IIO3HAHWS TOHATHS (MPEeIMETHBIC U
METanpeIMETHBIC), CUMBOJIMUCCKHE (3HAKOBBIC) MOJCIIH, HMCIIOIB3YEMbIC B XUMUH,
peoOpPa3oBBIBaTh MIUPOKO MPUMEHSIEMbIC B XHUMHH MOJICIBHBIC MPEACTABICHHUS —
XAMHYECKUH 3HAaK (CMMBOJI DJIEMEHTA), XHMHUYecKas ¢GopMyna W ypaBHCHHE
XHMHYECKOW PEaKIMd — TPU PEIICHUU Y4eOHO-ITO3HABATEIBHBIX 3a]a4, ¢ YYETOM
3TUX MOJICIBHBIX TMPEJACTABICHUI BBIABIATh M XapaKTePU30BaTh CYIICCTBCHHBIC
NPHU3HAKA H3yYaeMbIX OOBCKTOB — XMMHYECKUX BEIIECTB M XUMHUYCCKHX PCaKIIHM,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPHYMHHO-CIICJICTBCHHBIE  CBSI3M W
NPOTUBOPEUHS B M3ydaeMbIX MPOIECCaX U SBICHUSIX.

ba3oBble ucciaenoBaTebCKie 1eCTBUSA

YMEHHE WCIOJIb30BaTh ITOCTABIIEHHBIE BOIPOCHI B KaueCTBE HWHCTPYMEHTA
MO3HAHMSA, & TaKXKe B Ka4eCTBE OCHOBHI /ISl ()OPMUPOBAHUS THIIOTE3bI TI0 MPOBEPKE
NPaBUILHOCTH BHICKA3bIBAEMBIX CYXKICHUN;

NprOOpETCHHE OIbITa MO0 IUTAHWPOBAHHUIO, OPTaHM3AIHMHA U IPOBEICHHUIO
YUYEHUYECKHX OKCIIEPUMEHTOB, YMEHHE HaOIIogaTh 3a XOJAOM  Ipoliecca,
CaMOCTOSITEILHO IMPOTHO3UPOBATh €TI0 pe3ysbTaT, (PopMyIHpoBaTh OOOOIICHHUS H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMS, COCTABIATh OTYET O
poJieJlaHHON padoTe.

Pabora ¢ undgopmanmeii:

YMEHUE BBIOWpATh, aHATU3UPOBATH U HWHTEPIPETUPOBATH HUHOOPMAIUIO
Pa3TUYHBIX BHJIOB M (HOPM MPEACTABICHHS, MOJIYYaeMYI0 U3 PAa3HBIX HCTOYHUKOB
(Hay4yHO-TIOMyJIIpHAs JIUTEpaTypa XUMHUUYECKOTO COJIEP KaHMsI, CIPABOYHBIE MTOCOOUS,
pecypcel UHTEepHETa), KPUTHYECKH OIICHUBATh MPOTHBOPEUYMBYIO U HEIOCTOBEPHYIO
uH(bOpMAITHIO;

YMEHHUE TPUMEHSATH Pa3IMYHBIE METOJBI W 3alpoChl MPH TMOUCKE W O0TOOpe
uHQOpPMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX JJIS BBHITIOJHEHUS
y4eOHBIX WM TO3HABATEIBHBIX 3a]lad ONPEeIEHHOr0 THIA, MPUOOPETEHUE OIbITA B
0o0JacCTH  MCMONB30BaHUSA  WH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHIA,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO HCIIONH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BHIOWPATh ONMTUMAJBHYIO (HOpMY MpeacTaBieHus WHGOPMAIUU U



WUTIOCTPUPOBATh pelIacMble 3aJaud  HECIOXKHBIMH CXEMaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKyi U UX KOMOMHAIUSAMU;

YMEHHE HCHOJb30BaTh MW aHAJIM3UPOBATH B Tpolecce y4eOHOH u
HCCIIEIOBATEIILCKON JIEATEIbHOCTH WHGPOPMAIUIO O BIHMSHUHM TMPOMBIILICHHOCTH,
CEJIbCKOTO XO3CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KaroIIel PUPOTHON CPEIbI.

KoMMmyHHKATHBHBIE YHHUBEPCAJIbHbIE YUeOHbIE TeiicTBHSI:

yMEHUS 3a/1aBaTh BOMPOCHI (B XOJ€ AHaora u (WIih) JUCKYCCHH) O CYIIECTBY
oOcyxmaaeMol  Tembl, (GOPMYJIUPOBATh CBOU  MPEAJIOKEHUS  OTHOCHUTEIBHO
BBITIOJTHEHUS TIPEIOKEHHON 3a/1a49H;

YMCHHS  TPEACTABISITH  TMOJYYCHHBIC  PE3yJbTaThl  IO3HABATEIBbHOMN
JESATEIHPHOCTH B YCTHBIX M MMCbMEHHBIX TEKCTAX; JICJIaTh MPE3CHTAINIO PE3yIbTaTOB
BBITIOJIHEHUSI XMMUYECKOTO JKCIEepUMEHTa (J1abopaTOpHOTO OIbITa, JIabopaTOpHOU
paboTHI IO UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YIEOHOTO MMPOEKTA);

YMEHHs y4eOHOrOo COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOMU
MIO3HABATEIFHOW M HUCCIIEIOBATEILCKON JACSITETFHOCTH TIPH PEIICHUH BO3HUKAIOIIAX
npobieM Ha OCHOBEe Yyu€Ta OOIMMWX WHTEPECOB U COTJIACOBAHWS IO3UIUIN
(oOcyxeHnss, 0OMEH MHEHHUSMHM, «MO3T'OBBIC IITYPMBI», KOOPJIHHAIIMS COBMECTHBIX
JCHCTBHIA, ONpeelieHue KPUTEPUEB 10 OICHKE KadecTBa BBITIOJHEHHOW paboOThl U
ApyTHE).

PerynsiTuBHbIe YHHBepcalbHbIe YUeOHbIe IeficTBUS:

YMEHHE CaMOCTOATENIbHO ONpENeNsTh LeNu JeATeIbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBaTH M TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BBHIOMpaTh Hambojee A(PEeKTUBHBIE CIIOCOOBI pelieHUus YYeOHBIX U
MO3HABATEIBHBIX 3a/a4, CAMOCTOSITENIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA QITOPUTM  JICMCTBUM TIPM  BBINOJHEHUH 3aJaHUM C  YYETOM
MOJIYYeHUS HOBBIX 3HAHUW 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHIX,
OIICHMBATh COOTBETCTBHE TIOJYYEHHOTO pe3yjbTaTa 3asBICHHOW 1€, YMEHUE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, TIPEIJIaracMbI€ B YCIOBUH 3aIaHHIA.

INPEJIMETHBIE PE3YJIbTATBI
B cocraBe nmpeaMeTHBIX pe3ydbTAaTOB IO OCBOCHUIO  00s3aTEIbHOTO
CollepKaHMs, YCTAaHOBJIECHHOTO JaHHOW (enepanbHON paboyeil mporpamMmoit,
BBIJICJISIIOT: OCBOCHHBIC OOYYAIONIMMHCS HAyYHBIC 3HAHUSA, YMEHHUS M CIIOCOOBI
JNEeUCTBUM, cielupruUecKue sl TPeaAMETHOM 001acTH « XUMUS», BUIBI AEATCIHHOCTH
10 TIOJYyYCHHWIO HOBOTO 3HAHHUSA, €ro MHTCPHPETAINHU, MPEeOOPa30BAHUIO H
MPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSX.
K xoniy oOydyeHnusi B 8 kiacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM yYpOBHE
JOJDKHBI OTPaKkaTh CHOPMUPOBAHHOCTD Y 0O0YUAIOIMIUXCS YMCHHI:
e PAaCKpbhIBaThb CMBICI OCHOBHBIX XHWMHWYECKUX IOHSTHI: aTOM, MOJIEKYJIa,
XUMHUYECKHM 3JIEMEHT, IPOCTOE BEIIECTBO, CJIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOAHOPOJHAs), BAJICHTHOCTb, OTHOCHTEIbHAS aTOMHAs W



MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBas JI0JIsI XUMUYECKOTO AJIEMEHTa B COEIMHEHHH, MOJISIPHBIA OOBEM,
OKCHJI, KHCJOTa, OCHOBAaHHUE, COJIb, JJEKTPOOTPULATEIBLHOCTb, CTENEHb
OKHCJICHHUS, XMMHUYECKas peakius, KiIacCu(UKalUs peakiuil: peakiuu
COCIMHEHUS, PEaKIUU Pa3I0KEHUs, PEaKIMU 3aMeIIeHUs, peakiiui oOMeHa,
9K30- U DHAOTEPMHUYECKHE pPEaKIMH, TemioBoM 3ddexT peakuuu, saApo
aToma, DJICKTPOHHBIM CJIOW aToMa, aTOMHas OpOWTalb, pPaaUyC aTroMma,
XUMHUYECKAsT CBS3b, MOJISIPHAA W HEMOJSPHAS KOBAJIEHTHAsl CBSI3b, MOHHAA
CBSI3b, MOH, KaTUOH, aHHMOH, PACTBOP, MaccoBasl J0Jis BellecTBa (IIPOI[EHTHAS
KOHIIEHTpALIMsI) B paCTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHUX TIOHSATHHA U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIH30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsi COCTaBlieHUus] (OpPMYJT BEIIECTB
Y YPABHECHUN XUMUUYECKUX PEAKLINM;

OTIPENICNIATh BAaJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COEIUHEHMUSIX,
CTEIEHb OKUCJICHUS JIEMEHTOB B OMHAPHBIX COSUHEHUSIX, PUHAIICIKHOCTD
BEIIECTB K OMNpeaeaéHHOMY KIacCy COCIUHEHWH 1o (opMynaMm, BHI
XUMUYECKOW CBA3W (KOBaJEHTHAas W HMOHHAs) B HEOPraHUYECKUX
COEJIMHECHUSX;

packpeiBath cmbicn  [lepuonnueckoro 3axona JI. WM. Menaeneesa:
JEMOHCTPUPOBAaTh IOHMUMAaHUE TEPUOJUYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKUX DJEMEHTOB OT HX TNoJIoKeHus B llepmomnudeckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHHSI, 3aKOHA ABOTapo;

ONMKCHIBATh M XapakTepus3oBaTh Tabmuunyio Gopmy I[lepuogmueckoii
CHUCTEMbl XUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOATrPYIIa
(A-rpynma)» u «mobounass moarpymnmna (b-rpymnma)», mansie W OoJbIIne
NEPUOJBI, COOTHOCUTH OO0OO3HAYCHHS, KOTOpbIE UMEIOTCA B TaOJIHIEe
«llepuognueckas cucrema xummuyeckux snemeHtoB J[. M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB XUMHUUYECKHUX JJIEMEHTOB
(coctaB u 3apsj sApa, oOlee YUCIo SJIEKTPOHOB U PACTIPEICICHHE UX TIO0
AIIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIUPOBATh XUMHUYECKUE DIIEMEHTBHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YHCIy M COCTaBY YYAcCTBYIOIIMX B PEAKUUU
BEIIECTB, MO TEIIIOBOMY D (DEKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKIasi OMUCAHUE MPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KAa4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTM IPOTEKAHUS XWMHUYECKUX MPEBpPAIICHUHA B
Pa3IMYHBIX YCIOBUSX;



BBIYUCTISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECCTB,
MAacCOBYIO [IOJIFO XHMHYECKOTO JJIEMEHTa 1O (QOopMylie COSTUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOIUTH PACUETHI 10 YPABHCHHIO
XUMHUYECKOU PEAKLINH;

IPUMEHSTH OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JESITCIBHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTEMAaTU3aIUI0, KiIaccuPuKaiuio,
BBISIBJICHUE TPHYMHHO-CIICICTBEHHBIX CBS3€H — Ui W3YYCHHS CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIUi, €CTECTBCHHO-HAYYHBIE METOJBI TIO3HAHUS
— HaONIOCHWE, M3MEpPEHUE, MOJCIUPOBAHHUE, IKCIEPUMEHT (peaabHbIA U
MBICJICHHBIN );

CJIeIOBATh IMpaBUjIaM TOJIB30BAHUS XUMUYECKON MOCY0H W JabopaTOpHBIM
o0opyaoBaHMEM, a TakKe TpaBWJIaM OOpalieHuss C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIIUSIMH IO  BBIMOJHCHHUIO  JTAOOPATOPHBIX
XHUMHYECKUX OIBITOB TI0 MOJYYEHUI0 W COOMPAHUIO ra3000pa3HBIX BEIICCTB
(Bomoposa W KHUCJIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNPEIACIEHHOU
MacCOBOM JOJICH pPacTBOPEHHOI'O BEIICCTBA, IIAHUPOBATh W IPOBOJIMTH
XUMHYECKUE SKCIICPUMEHTBI 110 PAcCllO3HABaHWIO PAcCTBOPOB IIEJIOYCH U
KHCJIOT C TIOMOIIbI0 WHIUKATOPOB (J1aKMyc, (eHON(TAICHH, METUIOPAHK U

JIpyTue).

K koniy oOydenust B 9 kjacce mpeIMETHBIE PE3yNbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBATh CMBICT OCHOBHBIX XUMUYECKHX MOHITHUN: XUMHUYECKUN 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KaTHOH, AaHWOH, IIPOCTOE BEIIECTBO, CJIOKHOE
BEILECTBO, BAJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEINEHb OKHUCIECHHS,
XUMHUYECKasi peaKiysi, XUMUUYECKasl CBA3b, TETUIOBOM (D PEKT peakinu, MoJb,
MOJISIPHBI 00BEM, pacTBop, AIEKTPOJIUTHI, HEAJNEKTPOJIUTHIL,
ANEKTPOIUTHYECKAS AUCCOLMALIMSA, PEaKIIM HOHHOTO 0OMEHa, KaTaau3aTop,
XAMHYECKOE paBHOBECHME, oOOpaTHMble U  HeoOpaTHMbIE  PEakilvu,
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMHN, OKHUCIIUTENb, BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHUE, aJUIOTPOMNHs, aM()OTEPHOCTh, XUMUYECKAS
CBs3b (KOBAJICHTHAsl, HIOHHAs, METAJNINYECKas), KPUCTAJUIMUECKas PEUIETKa,
KOPpO3HsI METAJUIOB, CIUIABBI, CKOPOCTh XMMHWYECKOW PEaKUUU, NPEIEIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHWYECKUX IIOHATHUA U
IMPUMEHSATH 3TH NOHATUS MPU ONKMCAHWH BEIIECTB U UX MPEBPALICHHU;
UCIIOJIb30BAaTh XUMUYECKYI0 CUMBOJIMKY JIJIsi COCTaBJIeHHs] () OPMYJT BEIIECTB
Y YPABHEHUN XMMHUYECKUX PEAKIUN;

ONpPEAEATh BAJEHTHOCTh M CTEIEHb OKHUCJIEHUS XUMHUYECKUX JJIIEMEHTOB B
COCQMHEHUSAX PA3JIMYHOTO  COCTaBa, MPUHAICKHOCTh  BEHIECTB K
ONpeIeIEHHOMY KJIACCy COCIMHEHUH 1Mo (opMysiaM, BUJ XUMUYECKOU CBA3U



(KOBaJIeHTHAsl, UOHHAs, METAJIMYECKasi) B HEOPTraHUYECKUX COCIUHEHUSX,
3apsii MOHA IO XUMHUYECKOU (popMyJie, xapakTep Cpeibl B BOJHBIX pacTBOpax
HEOPTraHUYECKUX COCAUHEHUM, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOTO
BELIECTBA;

packpbiBaTh cmbichn llepuonnueckoro 3axona J[. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro TMOHMMAaHWE: ONUChIBATh U  XapaKTePU30BaTh
Tabnnunyro (opmy Ilepuoguyeckoil CUCTEMbl XUMUUYECKUX DJIEMEHTOB:
paznuyarh MOHATUS «JIaBHas mnoArpynmna (A-rpymmna)» M «1moboyHas
noarpynna (b-rpynma)», Manble W OOJIbIIME€ TMEPUOJbI, COOTHOCHUTH
0003Ha4YeHUs, KOTOPhIE UMEIOTCS B MEPUOIUYECKON TabJIUIIE, C YUCIOBBIMU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XHUMUYECKUX JJIEMEHTOB (COCTaB H
3apsan  Anapa, o0Illee YHCIo DBJEKTPOHOB M paclpeiesieHHe HX IO
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B H3MEHEHUHU
CBOMCTB DJIEMEHTOB U WX COCIUHEHUN B TpeJesiax MajblX MNEPUOJOB U
TJIABHBIX MOJATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(PUIIUPOBATh XMUMHUYECKHUE DJIEMEHTBHI, HEOPraHWMYECKHE BEIIEeCTBa,
XUMUYECKHE peakiuu (M0 YHUCIy M COCTaBY YYacCTBYIOIIMX B PEAKIIUH
BEIIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo HU3MEHEHUIO CTETCHEH OKHUCICHUS
XUMUYECKUX DJIEMECHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME U chenuduueckrue XUMHUYECKUe
CBOMCTBAa TPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKAas OMUCAHUE
npuMepaMyd MOJEKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIU;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTHUECKON THCCOLMAIUU KUCIIOT, IIEI0UYen
U COJICH, TOJHBbIE W COKpAaIEHHBIE YpAaBHEHHS peakluid MOHHOTO OOMeHa,
YpaBHEHUs pEaKLHil, MOATBEPKAAIOLUIMX CYHIECTBOBAHUE T'€HETUYECKOU
CBSI3U MEXK]ly BELIECTBAMU PAa3JIUYHBIX KJIACCOB;

pPacKpblBaTh  CYIIHOCTh  OKHUCJIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIMH
MIOCPEJICTBOM COCTABIICHHUS JICKTPOHHOTO OallaHCa ATUX PEaKInii;
IPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOECHUA,
BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBPAllCHUHA B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO U MOJISIDHYEO MaccChl BEILIECTB,
MAacCOBYIO JIOJIF0 XHMMHYECKOTO »dJIeMEeHTa 10 (OpMysie COCIUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOW pEeaKInH;

cOOI0IaTh MpaBHia TOJB30BAHUS XUMHUYECKOW MOCY0N U 1ab0paTopHBIM
o0opyZoBaHMEM, a TakKe TpaBWwia OOpalieHuss C BEIIeCTBaMH B
COOTBETCTBUM € MHCTPYKUUSAMHU TIO  BBINOJTHEHUIO  JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYEHUI0 U COOMPAHHIO ra3000pa3HbIX BEUIECTB
(aMMUakKa u yrieKkuciioro rasa);



MIPOBOJUThL PEAKIINH, TIOITBEPKAAIONINEC KAYSCTBEHHBIN COCTaB Pa3IUYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM TYTEM XJIOPHUA-, OpPOMHI-, HOIWA-,
KapOoHar-, Qocdar-, cuiIMKaT-, Cyab(dar-, TUIPOKCHI-UOHBI, KATUOHBI
aMMOHHUSI W HOHBl HW3YYCHHBIX METAJJIOB, TMPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUYECCKUX BEIIECTB;

PUMEHSTh OCHOBHBIC OIEPAIlMH MBICIUTEIIHPHON JESITCIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHUE, 000OIIEHUE, CUCTEMATHU3AIMIO, BBISIBICHUE MPUYHMHHO-
CIICICTBCHHBIX CBSI3CM — I M3y4YEHUS CBOHCTB BEIIECTB U XMUMHUYECCKUX
peaKkinii, EeCTECTBEHHO-HAyYHbIC METOJbl T[IO3HAHWS — HaOIIOACHHE,
U3MEepeHne, MOJICIIMPOBAHKE, SKCTICPUMEHT (PCATbHBIN M MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne HaumenoBanue paszjeno u tem | KojudecTBo 4acos DJIeKTpOHHbIe (L (POBbIE)
n/n IporpaMmel Bcero KonTtpoabHbie IMpakTuyeckue o0pa3oBaTe/bHbIE PECYpPChI
padoThI padoThI
Paznea 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1aCTh
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 5 2 Bubaworexa [IOK
https://m.edsoo.ru/7f41837¢
NESITETFHOCTH YeTIOBEKa
1.2 BeniecTBa n XMMUYECKUE pEAKIIUU 15 1 bubmmorexa TOK
https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Paspnen 2. Baxneiiume npeacTaBuTe M HEOPraHMYECKUX BELECTB
)1 Bosayx. Kucnopon. [Tonsrue 06 6 bubnuoreka [IOK
OKCHax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonstue o kucnorax u g 1 bu6moreka [IOK
COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bu6mmoreka [IOK
OCHOBaHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KIIACChI 1 | 1 bubnuorexa [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Wroro no pazgeny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoagnueckasi cucrema xumnueckunx 3jaemMenToB /I, U. MenaeneeBa. CTpoenne aroMoB. XUMHUYeCKas

c¢BA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pe€akuuun

3.1

[Iepuonnueckuii 3aK0H U
[Iepronnueckas cucrema
XUMHUYECKUX AemeHToB /1. 1.
MenneneeBa. CtpoeHue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c¢




XUMHNYECKas CBA3b.

3.2 OKHUCIIUTEILHO- 8 bubnmorexa LHOK

' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKLIMU

Hroro no pazgeny 15 bubmorexa HOK
https://m.edsoo.ru/7f41837¢

Pese 3 bu6mmoreka [IOK
PBHOE BpevA https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne 11/ HanmeHoBaHMe pa3je/ioB U TeM KosinyecTBo yacos DJIeKTpOHHbIE (LI (PPOBbBIE)
°n/m
nporpamMmsl Bcero Konrpoabnsie | IlpakTuyeckne | 00pa3oBaTe/ibHbIe pecypehbl
padoTsbI padoThI
Pa3nesn 1. BemecTBo H XuMH4yeckmne peakuun
11 [ToBTOpEHue u yriyoieHue 3HaHul 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuotexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYECKAs JUCCOIHAIIHSI. g 1 1 bubnuotexa [JOK
' XHWMHUYECKUE PEAKIIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paspnen 2. Hemerayibl U UX COeIMHEHUS
)1 OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX 4 | bubnuoreka [IOK
' sneMeHToB VIIA-rpymnmbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6moreka [IOK
2.2 aneMeHToB VIA-rpynmnsi. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
bu6mmoreka [JOK
2.3 anemMeHTOB VA-Tpynmbl. A3ot, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
bubmuoreka [JOK
2.4 anemeHTOB [VA-rpynmnsl. Yriepon u 8 1 2
. https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCAMHEHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl 1 MX COeIMHEHHUS
bub. OK
3.1 OO0111e cBOIICTBA METAILIIOB 4 ubmoreka 11

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




bubmuoreka [IOK

. 7| 1
3.2 Baxneiinme MeTajuibl 1 UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpyxkamomnias cpeaa
4.1 BemectBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubnmorera [TOK
) 1 P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpemsa 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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