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IHHOACHUTEJIbBHASA 3ATINCKA

[Iporpamma 1o XMMHUU Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABICHA Ha OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOEHUS OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIET0
oOpaszoBanus, mnpenacraBieHHbix B @I'OC OOO, a Ttakxke Ha oOcHOBe (enepanbHON paboueit
IIPOrpaMMbl BOCIIUTAHHUSA U C YIETOM KOHIICTIIIMH MPENoAaBaHusl y4eOHOTO mpeaMeTa «XUMHUsS» B
o0Opa3oBaTeNIbHBIX opranm3aiusax Poccuiickoit @eneparmm.

[Iporpamma 1o XMMUM JaéT TPEINCTABICHHE O LENAX, OOIEeH CTpaTerud OO0y4eHwus,
BOCIIMTAHUS M PAa3BUTHA OOYUYAIOUIMXCS CpPEACTBAMU YYEOHOTO TMpEeaMeTa, YCTaHABIMBACT
00s13aTeNIbHOE MPEIMETHOE COJCpIKaHUe, IMPeIyCMaTPUBACT paclpeieieHue ero Mo KiaccaM |
CTPYKTYpUPOBAHHUE IO pa3/esiaM M TeMaM IPOTrPaMMBI [0 XUMHUH, OTIPEIEISICT KOJTUIECTBEHHBIE U
Ka4eCTBEHHBIE XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHAYEMYIO IOCIEI0BATEILHOCTh W3YyYCHHS
XAMUHU C Y4ETOM MEXIPEAMETHBIX M BHYTPHUIPEAMETHBIX CBS3€H, JIOTWMKH Y4eOHOTrO Ipolecca,
BO3PACTHBIX 0COOCHHOCTEW 00yJaromuxcs, OmpeneNsieT BO3MOKHOCTH TpeIMeTa JUTsS peaTu3aliu
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTENBHONW MpOTpaMMbl Ha YpPOBHE
OCHOBHOTO 00I11er0 00pa3oBaHus, a TaKkKe TpeOOBaHUH K pe3yabTaTaM 00y4eHHs] XMMHUH Ha YPOBHE
neneld W3y4deHWsT TpeAMeTa W OCHOBHBIX BHJOB y4eOHO-TIO3HABATENLHOW JAEATEIBHOCTH
00y4Jaromierocs 1mo OCBOCHUIO y4eOHOTO COIep KaHHUs.

3HaHWE XUMHH CIY)KUT OCHOBOH ISl (POPMHUPOBAHHS MHUPOBO33PEHUS O0YYaroOIIETrocs, €ro
MPEJCTaBICHUI O MaTepUAILHOM €MHCTBE MHUPA, BAXHYIO POJb UTPAIOT (POPMHPYEMbIE XHUMHUEH
MPEJICTaBICHUS O B3aUMOIIPEBPAIICHHUSIX YHEPTHH M 00 SBOJIOIMHU BEIIECTB B MPUPOE, O MYTAX
pemieHusl  TII00aTbHBIX  MPOOJIEM  YCTOWYHMBOTO  pPAa3BHTHSI  4YeJIOBEYECTBA —  CBHIPHEBOM,
HHEPTEeTUIECKOH, MUIIEBOH U IKOJIOTHYECKON O€30TTaCHOCTH, MPOOIIEM 3IPaBOOXPAHCHHS.

N3ydenune xumuu:

CMOCOOCTBYET peai3allii BO3MOXKHOCTEH U caMOpa3BUTHS U (OPMHPOBAHUS KYIBTYPHI
JUYHOCTH, €€ 001mIel 1 (PyHKIIMOHATTLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOpPMHUpOBAHUE MBIIUICHUS W TBOPUYECKHX CIIOCOOHOCTEH OOydarommxcs,
HAaBBIKOB ~ UX  CAMOCTOSITEIBHOW  y4yeOHOW  JeSTENIbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX yYMEHUN, HEOOXOOUMBIX Kak B TIIOBCEJHEBHOM JKM3HH, TaKk U B
npodeccuoHalIbHOM 1eATEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKON HaydHOTO MBIILJIEHUS, 3aKJIabIBA€T OCHOBHI LIEJIOCTHOTO B3TJIsia
Ha €/IMHCTBO MIPUPOIbI u YeloBeKa, SBIISETCS OTBETCTBEHHBIM 3TarnoM
B (hopMHpOBaHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0yUaIOINXCS;

CrocoOCTBYeT (POPMUPOBAHUIO [IEHHOCTHOI'O OTHOIIECHHUS K €CTECTBEHHO-HAYyYHBIM 3HAHUSM,
K MIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ] B IKOJIOTHYECKOE 00pa3oBaHuEe 00yUaOLIUXCA.

JlanHble HampaBieHHs B OOY4YEHHHM XUMHUHU OO0ECIEeYMBAIOTCS CIEUU(UKON COoaepKaHUsS
y4eOHOTO MpeaAMeTa, KOTOPbII SABISETCS MEeNaroruuyecky aJlaiTUPOBAHHBIM OTpa)KeHHEM 0a30BoOi
HayKH XUMUU Ha OMpPe/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOTO o0OmIero oOpa3oBaHUSI OPUEHTHUPOBAH Ha OCBOCHHUE
00y4YarOUUMUCS CUCTEMBl TIEPBOHAYANBHBIX MOHATHH XWMHUU, OCHOB HEOPraHMYECKOW XUMUU H
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKOM XHUMUH.

CrtpykTypa cojaepiKaHHs MPOrpaMMbl M0 XUMHH c(OpMHpOBaHA Ha OCHOBE CHCTEMHOTO
noaxona K e€ umizydenuro. CoJep)KaHUE CKIIAIBIBACTCS W3 CHUCTEMBI MOHATUA O XHUMHYECKOM
AJIEMEHTE U BEIECTBE M CUCTEMbI OHATUN O XUMUYECKOM peakuuu. O6e 3T CUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl MO MPUHIUIY IOCIEI0BATEIBHOTO PAa3BUTHS 3HAHWI HAa OCHOBE TEOPETHUECKUX
MPEJCTaBICHUNA Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

- Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMU;

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUYECKOU CBS3H;

— TpeJCTaBIeHUHN 00 IEKTPOJUTUYECKON AUCCOLUAIINY BEIIECTB B pacTBOpaXx.

Teopernueckne 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE OSMIIMPUYECKM TOIYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJIHOTO YPOBHS K JPYroMY, BBITIOJHSS
(GYHKIMU OOBSCHEHHSI M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEH MPaKTHYECKOTO
MIPUMEHEHHSI U TIOJTy4EHHs U3y4aeMbIX BEIECTB.



OcBoeHue mporpamMMbl IO XHMHHU CIIOCOOCTBYET (POPMHUPOBAHUIO TPEACTABICHUS O
XMMHUYECKOM COCTABJIOIICM HAy4YHOM KAPTUHBI MHUpPAa B JIOTMKE €€ CHUCTEMHOM IIpUPOJBI,
LIEHHOCTHOTO OTHOLIEHMsI K HAyYHOMY 3HaHHMIO U METOJaM IO3HaHHA B Hayke. M3ydeHue xumun
IIPOUCXOJUT C NMPUBJICYEHUEM 3HAHUI U3 pAaHEE W3YYEHHBIX YUEOHBIX MpeaMeToB: «OKpyxKarouuil
Mup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3y4eHUH XUMHU MPOMCXOIUT (POPMHPOBAHUE 3HAHMH OCHOB XMMHUYECKOH HAyKH Kak
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOM AEATEIbHOCTH YEIOBEKa U KaK OJJHOTO M3
KOMIIOHEHTOB MHUPOBOW KyJbTYPHI. 3ajada y4eOHOro MpeaMera COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XWMHUYECKUX 3HAHHUA — BaKHEHIIMX (HAKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHUX
MIOJIOKEHUM, JOCTYNMHBIX OOO0OIIEHUII MHPOBO33PEHUECKOrO0 XapakTepa, s3blka HayKd, B
NpUOOIICHNN K HAYYHBIM METOJaM TMO3HAHWS NPU U3YYCHHH BEUIECTB U XMUMHUYECKUX PEaKIHil, B
GbopMUpPOBAaHMM ¥ Pa3BUTHM TI03HABATEIFHBIX YMEHUH HM WX NPUMEHEHMM B Y4eOHO-
[I03HABATEIbHON U y4yeOHO-MCCIIEI0BATENbCKON JIEATEIIbHOCTH, OCBOGHUHU IPaBHJ 0O€30I11aCHOTO
oOpamieHus ¢ BeeCTBAMHU B TIOBCEHEBHOM KHU3HH.

[Ipn u3yyeHMM XMMHUM Ha YpPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHUs Ba)KHOE 3HAUEHUE
MPUOOPETHN TaKUE LI, KaK:

—(opMupoBaHuEe HHTEIJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHMIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELIEHUH, CIOCOOHON aAanTUpoBaThes K OBICTPO
MEHSOLUMCS YCIOBUSIM JKU3HH;

—HAIpaBJIEHHOCTh OOy4YeHHMs] Ha CHUCTeMaTH4yeckoe MpuoOleHue oOyJarommxes K
CaMOCTOSITENIbHOM MO3HABATEILHON JESITeIbHOCTH, HAYyYHBIM METOJAaM IMO3HaHUs, (OPMUPYIOIIUM
MOTHBAIMIO U pPa3BUTHE CIOCOOHOCTEHN K XUMUU;

—o0ecrieueHre yCIOBUM, CIIOCOOCTBYIOIIMX TMPUOOPETEHUIO OOYJArONIUMHUCS  OTIBITa
pa3HooOpa3HON JAeATeIbHOCTH, IMO3HAHUS M CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

—(dopmupoBanue o0rmieil (QyHKIIMOHAIBPHOW W €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
quclie YMEHUI OOBACHATH U OILICHUBATh SBJICHUS OKPY)KAIOILIET0 MUPA, UCIOIb3ysd 3HAHUS U OIIBIT,
MOJIy4Y€HHBIE MTPU U3YYECHUH XUMUHU, TPUMEHATh UX MIPU PEIICHUU MTPOOJIEM B MOBCEAHEBHON KU3HU
U TPYJIOBOM JESATEIBHOCTH;

—dopmupoBaHre y OOy4arONIMXCS T'YMAHUCTUYECKUX OTHOIICHWH, MOHUMAaHHUS LEHHOCTU
XMMHMYECKUX 3HAHUN JJIs BBIPAaOOTKH SKOJOTMYECKH I€ecO00pa3HOro MOBENCHHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B ILEJISAX COXPAHEHHS CBOErO 3/I0POBbA W OKPYXKAIOLIEW MNPHUPOJIHO U
Cpelibl;

— pa3BUTHE MOTHUBAIMK K 0OYy4EHHIO, CHOCOOHOCTE K CAMOKOHTPOJIIO U CAaMOBOCIIMTAHUIO HA
OCHOBE YCBOCHHUS OOIIEUEI0BEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpoduiIs U
HaIpPaBJICHHOCTH JAJIbHEHUIIETO 00ydYeHHUS.

OO1ee 4MciaO YacoB, OTBENEHHBIX ISl M3YyYEHUsS XUMHMHM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpasoBanus, cocraBisger 136 yacoB: B 8 kiacce — 68 vacoB (2 vaca B Henemno), B 9 kinacce — 68
4yacoB (2 yaca B HEJICIIO).

COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajibHbIe XUMHYECKHE MOHITHS

[Ipenmer xumun. Poib XuMuu B )KU3HM YeOBeKa. XUMUS B CUCTEME HayK. Tena 1 BelecTna.
du3nuecKre CBOMCTBA BEIIECTB. ArperarHoe coctosinue Beuects. [loHaTre 0 MeTogax Mo3HaHUS B
xumun. Yucteie BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.

ATOMBI ¥ MOJIEKYJbl. XUMHUUYECKHE 371eMEHThl. CHMBOJIBI XUMHYECKUX 37eMeHTOB. [IpocTbie
U CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckas popmyna. BaneHTHOCT, aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemectB. OTHocuTenbHas aroMHass wacca. OTHOCHUTENbHAsE MOJIEKYJsIpHas Macca.
MaccoBas 10151 XUMHAYECKOTO JIEMEHTA B COeJUHEHHUH.



KonuuectBo BemiectBa. Mosib. Mosisipaast macca. B3auMocBsi3b KOJTMYECTBA, MacChl U YUCa
CTPYKTYPHBIX €IUHHII BeliecTBa. Pacyérel mo popMmynam XMMHUECKUX COCTMHEHUH.

@®u3znyeckue M XUMHUYECKHUE SBJICHHA. XHMMMUECKas peakuus Hu €€ NpU3HAKU. 3aKOH
COXpaHEHMs MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHHs. Kiaccupukamus XMMHYECKHX PpEeaKIHi
(coenuueHwMs, pa3oKEHHS, 3aMeIeHHs], 0OMEeHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW IOCYJOH, MpaBWjiaMH paboOThl B JabopaTopud MU NpUEMaMU
oOpamienns ¢ 1abOpaTOpHBIM OOOpPYIOBAaHWEM, HM3yYCHHE W ONHCAHUE (U3NYECKUX CBOWCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB, HaOMIONeHHE (U3NUECKUX (IIaBICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE M KOHAEHCAIUs BOJAbI) U XUMUYECKUX (FOpEHHUE CBEYH,
IIPOKAJIMBAHNE MEAHON MPOBOJIOKH, B3aUMOJICHICTBUE Mela ¢ KMCIOTON) SBJICHUM, HaOIt01eHue u
ONMCAHUE IMPU3HAKOB MPOTEKaHUs XMMMUYECKUX pEaKUMi (pa3joKeHHe caxapa, B3auMOJIeHCTBUE
CEpHOM KHUCJIOTHI C XJOopuaoM Oapus, pasznoxenue ruapokcuaa menu (II) npu HarpeBanum,
B3aMMOJICIICTBUE kee3a ¢ pacTBopoM coiu menu (1), n3ydenue cmocoOOB pa3iesieHust CMeCei: ¢
MIOMOIIBI0O MarHuTa, (UIBTPOBAHME, BBIIAPUBAHUE, TUCTWILIALUSA, Xpomarorpadus, MpoBeIeHUE
OUHCTKHM TIOBAapEHHOW COJIM, HaOJIIOJIEHUE U ONHCAHHUE pEe3yJIbTaTOB IPOBEIACHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl, CO3JaHUE MOJIeNIel MOJIEKYI (IIapOCTEPKHEBBIX).

Baxkueiilue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmecs raszos. CoctaB Bo3ayxa. Kucmopoa — a5eMEHT M NPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciopoaa B mpupoje, GU3NYECKUe M XMMUYECKHE CBOMCTBa (peakluu TOPEHHUs).
Oxcunpl. [lpumenenune xkuciaopona. CrnocoObl MOJTY4YEHHUS KHUCIOpPOJa B JlabopaTopuu U
npoMbliieHHocTu. KpyroBopoTt kuciopoga B mpupoge. O30H — amioTporHas MoauduKanus
KHCJIOPO/1a.

TeroBoil 3ddexr XumMuueckod peaxkiuu, TEPMOXUMHUYECKHE YpaBHEHUs, DJK30- U
SHIOTEPMHUUYECKHE peakuuHu. TOIUIMBO: yroiab W MeETaH. 3arps3HEHUE BO3AyXd, YCHIICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT u mpoctoe BemiecTBo. HaxoxxneHune Bogopoaa B mpupojie, Gu3nyeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI MonydyeHus. Kucaotel u conu.

Monsipablii 00bEM ra3oB. PacuéTel M0 XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue cBoicTBa BoAbl. Boga kak pactBopurtenb. PactBopsl. HackleHHble u
HEHACBIIIEHHbIE pacTBOPBL. PacTBOPpUMOCTH BeleCTB B BoJe. MaccoBasi 107151 BEIECTBA B PaCTBOPE.
Xumuyeckue cBoiicTBa BoAbl. OcHOBaHus. Pojb pacTBOpOB B MPUPOAEC U B KU3HU 4YEJIOBEKa.
KpyroBopoT Bozibl B ipupoJe. 3arpsi3HeHrne NpupoAHbIX BoJ. OXpaHa M OYMCTKA PUPOIHBIX BOI.

Knaccudukanuss Heopranmueckux coenuHeHuil. Oxcuapl. Knaccudukanuss OKCHIOB:
coyieoOpa3yroire (OCHOBHBIC, KHCIOTHBIE, aM(pOTEepHbIE) U HecosieoOpasyrwmue. HomeHkmaTypa
oKkcu10B. DU3nyecKkue U XUMUYECKHUE CBOKCTBA OKCHIOB. [lomyduenne okcuaos.

OcnoBanus. Kiaccubukanus ocHOBaHMIA: MIENOYM W HEPACTBOPUMbBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. ®Pu3znueckue M XUMUYECKHE CBOKCTBA OCHOBaHui. llomyuenue
OCHOBaHUH.

Kucnotel. Knaccudukamus kucnot. Homenkiarypa kucinor. dusznueckue U XUMUYECKHE
cBoiicTBa KucaoT. Pax akruBnoctu metauioB H. H. bekerosa. Ilosryuenue kucnor.

Comu. Homenxknatypa coneil. dusnueckue M XuMHuueckue cBoiicTBa coiei. [lomyuenue
COJIEH.

['eneTnyeckas CBsI3b MEXKy KJIACCAMH HEOPTraHUYECKUX COECTMHEHUM.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OMpEJEJICHUE COJAEPKaHUs KHCIOpOJa B BO3JyXe, MOJyd4eHHE, COOHpaHue,
pacro3HaBaHME€ W M3y4€HHE CBOICTB KHCIOpOJa, HAOMIOAECHHE B3aMMOJCHCTBUS BEIIECTB C
KHACJIOPOJOM M YCJIOBHS BO3HHUKHOBEHHUS M NPEKpaleHHs TOpeHus (moxapa), O3HaKOMIIEHHE C
o0pa3iaMu OKCHIOB U OTMCAaHUE UX CBOICTB, MMOJIydeHHE, COOMpaHue, pacliO3HaBaHUE U U3yYCHHE
CBOMCTB BojOposa (ropeHue), B3aumojelcTBue Bojopoga ¢ okcuaom wmeau (II) (BozmoxHO
UCIOJb30BAHUE BHUIEOMATEPHUAIOB), HaOMOAEHHE OOpa3loB BEIIECTB KOJIMYECTBOM 1 MOIIb,
UCCIIe/IOBaHUE OCOOCHHOCTEH  pacTBOPEHUs BEIIECTB C  PA3JIMYHON  pacTBOPUMOCTHIO,
[IPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM JIOJI€M PACTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOJBI C MeTaylaMM (HaTpUeM U KajblMeM) (BO3MOXKHO HCIIOJIB30BaHHE
BUJICOMATEpUAIOB), HCCIIEOBaHUE OOPA3IOB HEOPraHWYECKUX BEIIECTB pa3IMYHBIX KJIACcCOB,
HaOJIo/IeHNe WM3MEHEHHUs OKpacKH MHIMKATOPOB B pacTBOpax KHCIOT W INENIOYed, HU3yueHHe



B3aumoieiictBus okcuga meau (I1I) ¢ pactBOpoM cepHOM KUCIIOTHI, KUCJIOT C METalIaMH, peakLui
HEUTpAIM3aLMH, [TOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJIHOIO METAJIA IPYTUM U3
pacTBOpa COJM, PEIICHUE OKCIEPUMEHTAIBHBIX 3a1ad 10 Teme «BakHellne Kiaccsl
HEOPraHUYECKUX COEAUHEHUIN

IMepuoguveckuii 3axoH u Ilepuoamueckasi cucreMa xumMudeckux 3iemenros /JI. HU.
MenpgeseeBa. CTpoeHne aToMoB. XUMHU4YecKasa CBA3b. QOKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKH KJIACCU(PUKALMKM XUMUYECKUX 3JIeMEHTOB. [loHSATHE O Tpynmax CXOIHBIX
AJIEMEHTOB (I1IEJIOUHBIE U I1I€JOYHO3EMENIbHBIE METAJUIbl, TaJIOT€Hbl, UHEPTHBIE I'a3bl). DJIEMEHTBHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI ¥ THIAPOKCHIBI.

[lepnognueckuit  3akoH. Ilepmoauueckas cucreMa  XMMHMYECKUX — IEMEHTOB [l
U. Menneneea. KopoTkonepuomHas W aiauHHONEpHoAHAas ¢opmbl [leproandeckoil CHCTEMBI
xumuueckux snmemeHTtoB [, W. MenneneeBa. Ilepuoast m rpynmbl. DU3HYECKH CMBICI
MIOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX sifiep. M3otonbl. DnekTpoHbl. CTpoeHue AJIEKTPOHHBIX
o6oyouek aroMoB TmepBbiX 20 xuMuueckux siemeHToB Ilepmommueckor cucrtemsr [l
N. MenpaeneeBa. XapakTepuCTHKa XMMHUYECKOTO AJIEMEHTA MO €ro NoJiokeHuto B Ileprnoamueckoit
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsSI paJnyca aTOMOB XHMUYECKHX IJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U MIEPUOIaM.

3nauenue [lepnonnueckoro 3akoHa u [lepromyeckoi CHCTEMBI XUMUYECKUX DJIEMEHTOB IS
pa3BuUTHs Haykd U ipakTuku. [. . MenneneeB — y4€HbIN U TpakJaHUH.

Xumuyeckas CBSI3b. KoBanentHas (monsipHas u HEMoJIIpHasi) CBSI3b.
DIIEeKTPOOTPULIATEIEHOCTh XUMUYECKUX 31eMEHTOB. VlOHHAas CBA3b

Crenenp okucieHns. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakinu. [Iporieccsl okucienns u
BOCCTAaHOBJIEHUsA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3y4yeHHe 00pa3loB BEUIECTB METAUIOB U HEMETAJUIOB, B3aUMOACHCTBHE TMIPOKCH A IIUHKA C
pacTBOpaMu  KHCIOT M IIEJI0Yel, MpPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOpeHHE, PEaKIIUU Pa3OKEHUs, COSTUHEHNS).

Meostcnpeomemmnnie ceasu

Peanu3anus MeXNpeIMETHBIX CBSI3€d NPU HM3YYEHUM XMMHMHM B § KJacce OCYIIECTBISETCA
Yyepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK U TMOHSATUH, SBISIOMIMXCS
CUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO01ue ecTecCTBEHHO-HAYYHBIE TOHSTHS: HAy4HBIA (PaKkT, TUNOTE3a, TEOPUs, 3aKOH, aHAJIU3,
CUHTE3, Kiaccuukanus, MEepUOJUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT, MOJIEIUPOBAHUE,
HU3MEPEHUE, MOJIENb, SIBJICHUE.

®usnuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKHI 3apsij, BELIECTBO, Telo, 00bEM, arperaTHoe
COCTOSIHUE BEUIECTBa, ra3, (PU3WYECKHe BEIMYUHBI, €IUHUIBI HM3MEPEHHUs, KOCMOC, ILUIAHETHI,
38351, CoTHIIE.

buonorus: ¢potocunres, apixanue, ouocdepa.

I'eorpadust: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, MMOJIE3HBIE HCKOMAeMbIe,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBO M XUMHYeCKasi peaKkmus

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH. HepI/IO,I[I/I‘leCKaH cucTeMa XUMHUYCCKUX OJICMCHTOB I[
W. Menneneena. CTpOCHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B H3MEHEHHUM CBOMCTB XHMHUYECKHX
QJICMCHTOB TICPBBLIX TpéX NepruoaoB, Kalusd, KaJIbOUA H HX COCIUHEHUN B COOTBETCTBUM C
ITOJIOXKCHHUEM 3JICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM HUX aTOMOB.

CTpOCHI/Ie BEIIIECTBA: BHUJBl XHUMHUYECKOW CBS3U. THIIBI KPUCTATNIMICCKUX pCI_HéTOK,
3aBHCHUMOCTh CBOIMCTB BEIIIECTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I U BUJA XUMHUYECKON CBS3H.



Knaccugpukanuss ¥ HOMEHKIaTypa HEOPTaHMYECKUMX BEIIeCTB. XHMMHUYECKHE CBOICTBa
BELIECTB, OTHOCSIIMUXCS K Pa3IMYHBIM KJIaccaM HEOPraHUYECKHUX COEIMHEHUN, TeHETUUECKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccupukanuss XMMHUECKUX peakUuil M0 pa3ju4yHbIM IMpH3HaKaMm (M0 YUCIy U COCTaBY
YYaCTBYIOIIMX B PEAKLUHU BEUIECTB, 10 TEIIOBOMY 3()(eKTy, 0 U3MEHEHUIO CTEIICHEW OKHUCICHUS
XUMHUYECKUX 2JIEMEHTOB, TI0 00PaTUMOCTH, 110 YJaCTUIO KaTAIM3aTopa). K30~ U SHJIOTEPMUYECKHE
peaxkuuyu, TEpMOXUMUYECKUE YPABHEHUS.

[MonsiTue 0 ckopocTn XuMHuUecKko peakuuu. Ilonarue 00 OOpaTHMMBIX M HEOOpPATHMBIX
XUMHMUECKUX peakuusax. [IoHATHe 0 TOMOreHHbIX U FeTepOoreHHbIX peakiusax. [lonarue o karamuse.
[TonsTHe 0 xumMuueckoM paBHOBecuU. DaKTOPHI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON pEaKLUU U
I0JIO)KEHUE XUMHUYECKOTO PABHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTEIBHBIE  pEaKLUMU, OJJIEKTPOHHBIA  OalaHC  OKHUCIIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CoCTaBlIeHUE YpPAaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCIOIb30BaHUEM METO/1a AJIEKTPOHHOTO OaaHca.

Teopust AMEKTPOIMTUUECKONW TUCCOLMALUU. DJIEKTPOJMUTHI M HEIEKTPOIUTHL. KaTuousl,
aHUOHBI. MeXaHU3M JUCCOLMAlMU BEIIECTB C Pa3IMYHbIMU BUIAMH XUMHUYeCKOH cBs3u. CreneHb
muccouuanuu. CUibHbIE U c1a0ble 3JEKTPOJIUTHI.

Peakuun nonHOro oOmeHa. YclIoOBHS NPOTEKaHUS pEaKUMi MOHHOTO OOMEHa, MOJHbIE U
COKpall€HHbIE HMOHHBIE YypaBHEHMsI peakiuil. CBONCTBa KHCIOT, OCHOBaHMM U coJjiell B CBeTe
MPEACTABICHUI 00 2JEKTPOIMTUUECKON nuccornanuu. KauectBeHHbIe peakiiuu Ha HOHBL. [loHsaTue
O THJIPOJIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHHE C MOJENSAMU KPUCTAIUIMUECKUX PpEHIETOK HEOPraHMYeCKUX BElIeCTB —
METaJJIOB M HEMETAJUIOB (TpaduTa U aamasa), CJIOKHBIX BEIIECTB (XJIOpUJIa HATPUs), UCCIIeI0BaHUE
3aBUCHUMOCTH CKOPOCTH XHMMMYECKOM peaklMd OT BO3JACHCTBUS pa3IUYHbIX (DAaKTOPOB,
HCCIIEIOBAaHUE AJIEKTPOIPOBOJHOCTH PAaCTBOPOB BEIECTB, Ipoliecca JUCCOLMALUU KHCIOT,
mesnoyeid U cosie (BO3MOXKHO HCIIOJIb30BAaHHME BHUEO MAaTepHaioB), MPOBEICHHE OIIBITOB,
WUTFOCTPUPYIONIUX TPU3HAKA TPOTEKAHUS peakuuii HOHHOTO oOMeHa (oOpa3oBaHHE OcCajKa,
BbIJIEJICHUE Ta3a, oOpa30BaHUE BOJIbl), ONBITOB, WJUIIOCTPUPYIOIIUX NPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBMTENBHBIX peakUuil (TOpeHHe, peaklMM pa3loXeHUs, COCAMHEHMs), PACHO3HABaHUE
HEOPraHMYeCKUX BEUIECTB C IOMOIIBI0 KAadeCTBEHHBIX pEAaKIMi Ha HOHBI, pELICHHe
HKCIIEPUMEHTANIBHBIX 3a/1a4.

Hemeranibl U X coeTUHEHUS

OOwiast xapakTepucTuka rajgoreHoB. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTENEHU
okucineHus. CtpoeHne M (U3NYECKUE CBOWCTBA MPOCTBIX BELIECTB — TaJIOT€HOB. XHMHUYECKHE
CBOMCTBAa Ha MpuMepe xJjopa (B3aMMOJEHCTBME C METaUIaMH, HEMETaulaMH, UIeJoYaMH).
XnopoBogopoa. ConsiHass KUCIOTa, XUMHYECKHE CBOWCTBA, NOJIydeHHE, npumeHeHue. [leficTBue
XJIOpa U XJOPOBOJOPOJAa Ha OpraHu3M uelloBeka. BakHeliine XJIOpHabl U MX HAaXOXAECHUE B
IIPUPOJIE.

OOmast  xapakrepuctuka 3meMeHTOB VIA-rpynnbl.  OcoOE€HHOCTH CTPOEHHMS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrtpoeHue M (uznyeckue CBOMCTBA IMPOCTBIX BELIECTB —
KHCJIOPOJa U cepbl. AJUIOTPOIHbIE MOAM(UKALIMHN KUCIOPOa U cepbl. XMMHUYECKHE CBOICTBA CEPHI.
CepoBosiopoji, CTpoeHue, pU3NUECKUe U XUuMHUeckue cBoiicTBa. OKCHJIbI Cepbl KaK MPeICTaBUTENN
KUCIOTHBIX OKcuaoB. CepHast KucioTa, (uU3MyYecKHe M XUMHUYECKHe CBOMcTBa (00mue Kak
IIPEJCTaBUTEINIS Kiacca KUCIOT U creuudpudeckue). XUMUYECKUE peakiUM, JIeXkKallue B OCHOBE
IIPOMBIIIJIEHHOTO CIIoco0a MOJyd4eHus: cepHoil KucinoTbl. [Ipumenenue cepHoit kuciotel. Cosn
CEpHOM KHUCIIOThI, KaUeCTBEHHAsl peaklus Ha cyiabpaT-uoH. HaxoxaeHue cepbl u €€ coelMHeHUH B
npuposie. XUMHYECKOE 3arpsi3HeHHE OKPYKAIoLIeH Cpelpl COeNMHEHMSIMHU cepbl (KHCIOTHbBIE
JIOX/11, 3arpsiI3HEHHE BO3/yXa U BOJAOEMOB), CIOCOOBI €ro Mpel0TBPAILEHUSI.

OOmast  xapakTepucTuka 51eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMs aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIICHUs. A30T, paclpoCcTpaHeHHe B IPUpoJe, (pru3nyeckre U XUMHUIECKHe
cBoiictBa. KpyroBopoT azora B mpupoje. AMMHAK, ero (pu3nueckue M XMMHUYECKHE CBOWCTBA,
noJiydeHue u npumenenue. Conu aMMOHMS, UX (PU3NYECKHE U XUMHUYECKUE CBOMCTBA, IPUMEHEHHE.
KavecTBeHHast peakinuss Ha HWOHBI aMMOHHs. A30THas KHUCJIOTa, €€ ToJydyeHue, (pusnueckue u
XUMUYECKHe CBoicTBa (0OImMe Kak TMpeICcTaBUTENsl Kiacca KHUCIOT M CHelU(HUYECKHe).
Hcnonp3oBaHne HUTPATOB M COJICH aMMOHHMS B KaueCTBE MHHEPAIBHBIX yI0OpeHui. XuMHU4Yeckoe



3arpsi3HEHUE OKPYXKAIOUIEH Cpe/ibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IH, 3arpsi3HEHNE BO3/1yXa,
mouBbI U Bo10EMOB). Docdop, ammorponHbie Moaudukanuu docdopa, GU3HIECKUe U XUMUICCKIE
croiictBa. Okcun dochopa (V) u dochopras kucnora, U3NUECKHE U XUMUYECKHE CBONCTBA,
nosrydenue. Mcnonb3oBanue hocdaroB B KauecTBE MUHEPAIBHBIX YI0OpPEHUN.

OOmast  xapakrepuctuka 3meMeHTOB [VA-rpynmbl.  OcoOEHHOCTH  CTPOCHHS aTOMOB,
XapakTepHbIE CTENCHW OKUCICHUS. YTIEepOoJl, auIOTPONHbIE MOJIU(HUKAINH, PACIpPOCTPAHEHHE B
npupoje, puU3nUecKue U XMMUYecKue cBoiictBa. AncopOmus. KpyroBopot yriepoaa B mpupoe.
Oxkcunpl yriaepoja, ux (pu3Myeckue M XUMUYECKUE CBOMCTBA, JNEHCTBHUE Ha KUBBIE OPraHU3MBbI,
MOJyYeHHE M MPHUMEHEHUE. DKOJOTMYECKUE MPOOJeMbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
THIOTE3a TI00aTbHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBINA 3(h(eKT. YTosbHas KACIOTa U €€ COJH,
X (QU3MYECKUE W XMMUYECKUE CBOWCTBA, MOJIydeHHWE M NpuMeHeHue. KadecTBeHHasr peakius Ha
kapOoHaT-uoHBL. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAMIIMHE, POMBIIUIEHHOCTH M CEIbCKOM
XO35HCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COEOUHEHMSX YIiepoja
(MeTaH, 3TaH, STWJIEH, alleTUJIEH, ATAHOJ, TJIMLEPHUH, YKCyCHas KucioTa). [IpupoaHbie HCTOUHUKI
YTI€BOAOPOJIOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOIYKTHl X HepepaboTKu (O€H3UH), UX pOJIb B
ObITY M TpOMBIIUICHHOCTH. [lOHSATHE O OMOJOTMYECKHM BaXKHBIX BEIIECTBAX: KHUpaX, OelKax,
YIIeBOAAX — M HMX POJM B JKU3HM YelIOBEeKa. MarepuaabHOE €IMHCTBO OpPraHUYeCKUX U
HEOPraHMYECKHUX COEIUHEHU.

Kpemuuii, ero @usnueckue M XUMHUYECKHE CBOMCTBAa, IOJYy4eHHE U MPUMEHEHUE.
CoenuHenus kpeMHuUs B ipupojie. O6mue npencraBieHus o6 okcuae kpemuus (IV) u kpemHueBoit
kuciiore. CHIMKAThI, UX UCIOJIb30BaHUE B OBITY, B TIPOMBIIICHHOCTH. BakHeIe CTpouTeIbHbIC
Marepuaibl: KepamMHuKa, CTEKJIo, IIeMEeHT, OeToH, kene300eToH. [Ipobrmembr Oe3o0macHOTO
WCTIOJIb30BAHUSI CTPOUTEHHBIX MATEPUAIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuil IKcnepumenm:

M3y4YeHHE 00pa3l0B HEOPraHWYECKUX BEIECTB, CBOWCTB COJSHOW KHUCIIOTHI, MPOBEIECHUE
KaueCTBEHHBIX pEaKIWi Ha XJIOPWUI-UOHBI M HAONIOJCHUE TPHU3HAKOB WX IMPOTEKAHUS, OTIBITHI,
oTpaxaromue (QpU3MYecKre M XMMUYECKHE CBOICTBA TaJIOTEHOB W UX COEJUHEHHH (BO3MOXKHO
WCIIOJIb30BAHUE BHUACOMATEPUATIOB), O3HAKOMJICHHE C oOpasiaMu XJOpHIOB (TaJOreHHUIOB),
O3HaKOMJICHHE ¢ oOpasmamMu cepbl U €€ COeIUHEHUSMU (BO3MOXKHO HCHOJb30BaHUE
BHJICOMATEepHaIOB), HaOMIOACHHE  Tpolecca  OoOyrIMBaHWA  caxapa IMOJ  JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YYCHHE XHMHUUYECKHX CBOWMCTB pa30aBICHHON CEpPHOU
KHUCJIOTBI, NPOBEJIEHUE KAueCTBEHHOHN peakiuu Ha cyiabhaT-uoH U HaOIIOACHHE NpHU3HaKa eé
MPOTEKAHUS, O3HAKOMJICHHE C (PU3NYECKHMMH CBOMCTBaMHU a3oTa, (ochopa M UX COECTUHEHUI
(BO3MOXHO HCIOJIb30BAaHUE BUICOMATEPHAIIOB), oOpa3iaMu a30THBIX U (HOCHOPHBIX yI0OpEHUI,
MoJIyueHue, cooupanue, paclio3HaBaHue U U3y4eHHe CBOMCTB aMMUaKka, IPOBEACHNE KaYeCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (hochaT-UOH U U3YUYEeHHE NMPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBHE
KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI ¢ MENbI0 (BO3MOXHO HCIIOJb30BaHUE BUAECOMATEPUATIOB),
M3y4YeHHE MOJeNIeld KPUCTANIMYeCKUX pemeTok anmasa, rpadura, QynnepeHa, o3HaKOMIIEHHE C
MPOLIECCOM  aJcOpPOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U yCTPOMCTBOM
MPOTUBOTa3a, MOJIyueHUE, cOOMpaHue, pacro3HaBaHUE M W3Y4YE€HHE CBOMCTB YIJIEKUCIOrO rasa,
MIPOBE/ICHUE KAa4eCTBEHHBIX pEaKlUii Ha KapOOHAT M CUIUKAT-WUOHBI U HM3yYCHHE MPU3HAKOB HX
MPOTEKAHUS, O3HAKOMJIEHHE C TPOAYKIMEH CHIMKATHOW MPOMBIIUICHHOCTH, pEelIeHUe
AKCIEPUMEHTAJIBHBIX 3a/a4 10 TeMe «BakHelne HeMeTasulbl U UX COSAUHEHUSD.

MeTtanjibl M UX COeTMHEHHS

OO01as XxapakTepuCcTUKa XUMUYECKUX SJIEMEHTOB — METAJJIOB Ha OCHOBAHUU UX MOJIOKEHHS B
[Iepuonnueckont cucreme xumudeckux diaeMeHToB /[l WM. MenneneeBa M CTPOEHMS AaTOMOB.
CrtpoeHre MeTauioB. MeTayuinyeckass CBSI3b U METAJIMYecKas KpUCTAIMYecKas peméTka.
DNEKTPOXUMHYECKUN PsIi  HAnpsDKeHUH MeTaiwioB. DU3WYECKHe M XHUMHYECKHE CBOMCTBA
MeTtaioB. O0mue crnocoObsl ModydeHuss MeTaioB. [IoHSATHE O KOppO3WHM METalioB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CraBel (CTanb, YyryH, AIOPaTIOMUHUM, OpoH3a) M HX
MIPUMEHEHHE B OBITY U TPOMBIIIIIICHHOCTH.

[llenounble MeTaybl: MoJokeHHe B llepuoauueckoil cucTeMe XMMHUYECKUX 3JIeMEHTOB /Jl.
W. MenneneeBa, CTpo€HHE HUX aTOMOB, HaXOXACHHE B mpupojae. Puznyeckue U XUMHUYECKUE
cBO¥CTBa (Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpus U Kanwus. [IpuMeHeHnue
IEJIOYHBIX METAIJIOB U UX COEMHEHUH.



[[{erouyHO3EMENBHBIE METAJUIBI MAarHU M KaJbLMii: MoJiokeHne B llepuoanueckon cucreme
xuMuueckux sneMeHToB /J[. WM. MenneneeBa, CTpoeHHME HX aTOMOB, HAxO0XXJCHUE B IPUPOJE.
dusuyeckrue U XUMHUYECKHE CBOMCTBA MarHusd W Kanblid., BakHedmme coeguHEHUs! KalbIlUs
(okeun, rumpokcua, con). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUSI.

Amromunuil: nonoxenue B Ilepuoguueckoil cucTeMe XMMHMYECKHUX AJIEMEHTOB [l
W. MenneneeBa, cTpoeHHE aTOMa, HaXOXKJIeHUE B Ipupoje. PU3nyecKue 1 XMMUYECKUE CBONMCTBA
aIOMUHUS. AMGOTEpHBIE CBOMCTBA OKCH/IA U THPOKCHUIA ATFOMUHUSL.

Keneszo: nonoxenue B [lepuoanueckoii cucteMe xumuieckux anementoB 1. . Menneneena,
CTpPOEHHE aTOMa, HaxOXJeHHe B Ipupoae. Puznueckue 1 XMMUYECKHE CBOICTBa xkene3a. OKCHUIbI,
ruapokcuabl U conu xenesa (1) u sxenesa (I11), ux coctas, cBOMCTBA U TIOJIyUECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ 00pa3liaMy METaJIOB U CIUIABOB, MX (PM3MUECKUMH CBOMCTBAMH, N3ydEHHE
pe3ynbTaTOB KOPPO3UH METAJJIOB (BO3MOKHO HMCIOJIb30BAHUE BUIEOMATEPHUATIOB), 0COOCHHOCTEN
B3aUMOJICHICTBUSL OKCHJA KajlbLMg M HaTtpus C BOJOM (BO3MOXKHO  HCIIOJIb30BAHUE
BUJIEOMATEpUAJIOB), MCCIEJI0BAHUE CBOMCTB JKECTKOM BOJBI, Ipolecca TOPEHUs Keinesa B
KHCII0po/ie (BO3MOXKHO MCIOJIb30BAaHNE BHIEOMATEPUAIIOB), IPU3HAKOB MTPOTEKAHNS KaueCTBEHHBIX
peakuuii Ha MOHBI: MarHus, Kajablus, aJlOMUHUS, LMHKA, *kene3a (II) u xeneza (III), menu (II),
HaOJII0/IEHNE U OIKCAaHUE IMPOILIECCOB OKpAIIMBAaHUS IUIAMEHW MOHAMU HATPHsl, KaJlus U KalbIHs
(BO3MOKHO MCIIOJIb30BaHHE BUJEOMATEPUAIIOB), UCCIIEJOBaHUE aM(DPOTEPHBIX CBOMCTB T'HIPOKCH 1A
ATIOMUHMS U TUJIPOKCHUJA LIMHKA, PELIEHUE SKCIIEPUMEHTANbHBIX 3a/1a4 Mo TeMme «Bakuelmme
METaJJIbl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAS cpeaa

BemectBa u MmaTepuansl B MOBCEJIHEBHOM KHM3HM 4ejoBeKka. bezomacHoe HCHOJb30BaHUE
BEIIECTB M XHUMHUYECKUX peakiuid B ObITy. [lepBas moMomp TpH XUMHYECKHX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHUE OKpyKarolled cpenbl (IpenesbHas IOMYCTHMasi KOHIIEHTpAIus
BelecTs, nanee — [1JIK). Posb XxuMuu B perieHuu 3K0JI0rH4ecKuX IpooiieM.

Xumuueckuit IKCnepumenm:

n3ydeHue 00pasIioB MaTepHaIOB (CTEKJIO, CIIJIaBbl METAJIOB, TTOJIMMEPHBIE MAaTEPHAIIbI).

Meostcnpeomemmnnie ceasu

Peanu3anus MeXnpeIMETHBIX CBSI3ed NPU HM3YYEHUM XMMHMHM B 9 Kiacce OCYIIECTBISETCA
Yyepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK U TMOHSATUH, SBISIOMIMXCS
CUCTEMHBIMU I OTAEJBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO01ue ecTecCTBEHHO-HAyYHbIE TOHSTHS: HAy4HBIA (aKkT, TUNOTE3a, 3aKOH, TEOPHS, aHAIU3,
CUHTE3, Kiaccuukanus, MEepUOJUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT, MOJAEIUPOBAHUE,
U3MepeHue, MOJIelb, sIBJICHUE, TApHUKOBLIN 3()(PeKT, TEXHOIOT s, MaTepHAIIBI.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, HN30TOIBI,
pPaaMOaKTUBHOCTh,  MOJIEKYJla, DJIEKTPUYECKUW  3apsil, IPOBOJHMKH, IOJIYIPOBOJHUKH,
JTUDJIEKTPUKHU, (OTOIIEMEHT, BEIIECTBO, TeNo, 00BEM, arperatHoe COCTOSIHHE BEILIECTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KpUCTAIIIMUECKas penIéTka, CIiaBbl, (U3UYECKUE BETUYUHBI, €IUHUIIBI
MU3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE€3/1b1, CONHILE.

buonorus: ¢orocunres, apixanue, Ouochepa, IKOCHUCTEMa, MUHEpAIbHBIE yH0OpEeHMUS,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, MIUTATEIbHbIE BEILIECTBA.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOIbI, MMOJIE3HBIE HCKOMAeMbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ysibTaTbl OCBOCHUA HPOTrpaMMbl  OCHOBHOT'O O6LH€FO O6pa3OBaHI/I$I
JOCTUTalOTCA B XOAC 06y[IeHI/I}I XUMHUHU B COUMHCTBC y‘ie6H0ﬁ U BOCHHUTATEIbHOM JESITEILHOCTU B
COOTBECTCTBUU C TpaJUIIHOHHBIMU pOCCHﬁCKHMH COOUOKYJIIBTYPHBIMHU U JYXOBHO-HPaBCTBCHHBIMU



[IEHHOCTSIMH, TPHUHITHIMH B OOIIECTBE MpaBUJIAMH W HOPMAaMH IOBEICHUS U CIHOCOOCTBYIOT
mporeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLTUATM3AIIMH 00yJaroInXCs.

JIMYHOCTHBIE pe3yibTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOACTBOBATHCA
CUCTEMOW IMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAMHA W PACHIMPEHUE OTbBITA JCSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIICHUS K OTCUYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYCCKOMY U HAYIHOMY
HACJICIUIO, TIOHMMAaHUs 3HAYCHHS XHMHYECKOH HAYKH B JKH3HU COBPEMECHHOTO OOIIECTBa,
CIIOCOOHOCTH BIIQJICTh JIOCTOBEPHOW HH(POpPMAIMEH O TEPEIOBBIX JOCTHIKECHUSX U OTKPBITHSIX
MHUPOBOM U OTCUECTBEHHOW XMMHH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa
u o01IecTBa;

2) TPasKIaHCKOr0 BOCIIUTAHUS:

MPEJICTABICHUSI O COIMAIBHBIX HOPMaxX M TPAaBWIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, y4eOHO-
MCCIIEIOBATENILCKOM, TBOPUYECKON M APYruX BUAAX NESATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOMH
COBMECTHOH JICATCIIBHOCTH TIPH BBHITIOJHCHUH Y4YeOHBIX, MMO3HABATEIIBHBIX 3aJiad, BBITIOJIHEHUU
XUMHYECKUX IKCTICPUMEHTOB, CO3JIaHUM YI€OHBIX TIPOEKTOB, CTPEMJICHHS K B3aMMONOHUMAHUIO U
B3aMMOTIOMOIITH B TIPOIIecce ITON y4eOHOW MesITeTbHOCTH, TOTOBHOCTH OIEHHBATH CBOE TTOBEICHUE
Y TIOCTYIIKM CBOWX TOBApPHIIEH C TO3UIIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
ITOCJIECTBUH TIOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS !

MHUPOBO33pPEHUYECCKHE NIPECTABICHUS O BEIIECTBE U XUMUIECKOH peaKIiy, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH W COCTaBJISIOIIAE OCHOBY ISl TTOHMMAaHHS CYIIHOCTH
HAyYHOW KapTHUHBI MHUpa, MPEJICTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIHI,
B3aMMOCBS35IX YEJIOBEKA C MPUPOTHOM CPEIoH, O POJIM XUMHUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIC MOTHBBI, HAIlpPaBJICHHbIC HA IIOJYYCHHWE HOBBIX 3HAHUH 10 XUMUH,
HEOOXOJMMBbIE Ui OOBSICHEHHsT HAONIOMAaeMBIX TMPOLECCOB W SBJICHHWW, TI03HABATEILHOM,
MH(OPMALIMOHHON U YUTATENbCKOU KYJIbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSATEILHONU paboOThI C
y4eOHBIMM TEKCTaMM, CIPABOYHOM JHUTEpaTypoi, AOCTYMHBIMH TEXHHYECKHMMH CpEICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTUI;

UHTEpeC K OOY4YeHHMIO M TO3HAHMIO, JH0O03HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHNI0, MPOEKTHOM W HCCIIEeI0BATENbCKONW JEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B IajbHEHIIEM;

4) popMuUpOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE LIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU
Ha 3JI0pPOBBIM 00pa3 >KH3HH, OCO3HAHWE TIOCIEACTBUIA M HENPUATHE BPEIHBIX MPHUBBIUCK
(yrmoTpeOsieHust  aJKoroJisl, HApKOTHKOB, KYpPEeHHs), HEOOXOJAMMOCTH COOJIIOJCHUS IPaBUII
0€30MacHOCTH MPH OOpAIIEHUH ¢ XUMUYECKUMU BEIIECTBAMH B OBITY U peaibHOM JKU3HH;

5) Tpy10BOro BOCIIUTAHHUSI:

UHTEpEC K MPAKTHUYECKOMY M3YYEHHIO Mpodeccuil U TpyAa pa3inyHOTO POJa, YBaXKEHHE K
TPYAy U pe3ylbTaTaM TPYIOBOW EATEIbHOCTH, B TOM YHUCIIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHWUN MO0 XMUMHUHU, OCO3HAHHBIN BHIOOP MHIMBUAYAIBHON TPACKTOPUU MPOIODKEHUS 00pa3oBaHuUs
C Y4€TOM IUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeGHOCTeH, ycrnemHoi mpohecCHOHaIbHONW NEITeNbHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJaITUPOBATHCS B MPO(ECCHOHAIBHOM cpejie;

6) 3K0JIOrHYeCKOro0 BOCIUTAHUS:

9KOJIOTHUECKH IIeNIeCO00pa3Hoe OTHOIIEHHE K MPHUPOJE KaK MCTOYHUKY >KM3HU Ha 3emiie,
OCHOBE €€ CyYIEeCTBOBaHMS, MOHMMaHUE IIEHHOCTH 3/I0pOBOrO M Oe30omacHOro o0pasa >KH3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/10pPOBBIO, OCO3HAHUE
[IEHHOCTU COOMIOACHUS MpaBui 0€30MacHOro MOBEACHHUS MPH pabdoTe ¢ BEHIECTBAMH, a TaKXKe B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMSI, MOJIydaeMble MPU W3YYCHUU XUMUH, AT PElieHus 3ajad,
CBSI3aHHBIX C OKpYXKAIOUIEH MNPUPOIHON Cpeloid, A TOBBINICHUS YPOBHS HSKOJOTHYECKOM
KYJIBTYpPBI, OCO3HaHHS TJIOOATBPHOTO XapaKTepa JKOJIOTHYEeCKUX MpoOJeM U MyTei UX pelieHus
MOCPEJICTBOM METOJIOB XHUMHUH, HKOJOTHUECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEIHbHON, KOMMYHHUKATUBHOM M COIIMAILHOM MPaKTUKE.



METAINIPEIMETHBIE PE3YJIBTATHI

B cocraBe MmeranmpeqMETHBIX pPE3yIbTaTOB BBLACISAIOT 3HAYUMBIE JUIS  (HOPMUPOBAHUA
MHUPOBO33pEHUsSI OOILICHAyYHbIE TMOHATUS (3aKOH, TEOpHs, NPUHIMI, THIOTe3a, (PaKT, cuUcTema,
IIPOLIECC, DKCIIEPUMEHT U JIPYroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
MpeaMeTax M MO3BOJIAIOT HAa OCHOBE 3HAHWU W3 THX MPEaMETOB (pOpMUPOBATH MPEICTABICHUE O
LEJOCTHOM Hay4YHOW KapTHHE MHpa, U YHHMBEpCalbHble yueOHbIE AEHCTBUA (I103HABATEIbHBIE,
KOMMYHUKATHBHBIE, PETyJISTHBHBIC), KOTOphIE 00ecneunBaioT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHUPOBAHUIO M OCYILIECTBICHUIO YI€OHON AEATEIHHOCTH.

Ilo3naBaTenbHbIe yHHBepPcalbHbIe YueOHbIE el CTBUSA

Ba3oBble 1ornyeckue geiicTBus:

YMEHHS UCTIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHUS TPU OCBOEHUH 3HAHUI: pacKpbIBaTh
CMBICTT XUMUYECKHUX MOHATUHN (BBIAEIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATh B3aUMOCBS3b
C JPYrUMU NOHSTHUSIMU), UCTIOJB30BaTh MOHATHUS JJIsi OOBSCHEHUS OTICNIbHBIX (DAKTOB U SIBICHUH,
BBIOMpATh OCHOBAaHUS W KPUTEPUU Ul KJIACCU(UKALMKU XUMHYECKHX BEUIECTB M XHMHUYECKUX
peakiuii, ycTaHaBIMBaTh MPUYNHHO-CJIEJICTBEHHBIE CBSA3H MEXAY OObEKTaMU M3YyY€HHUS, CTPOUTH
JIOTUYECKUE pacCyXIeHUs] (MHAYKTUBHbBIC, AETyKTHBHBIE, MO AaHAJOTUH), JAeNaTh BBIBOJBI U
3aKITIOUEHUS;

yMEHHE MPUMEHSATh B MpPOLECCe IMO3HAHUS TOHATUS (MPEIMETHbIE U METalpeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, HCIOJB3YeMble B XHMHH, MPEoOpa3oBbIBATH MIMPOKO
MpUMEHsIeMble B XMUMHUHM MOJIENIbHbIE TMPEACTABICHUS — XUMHUYECKHHM 3HaK (CHUMBOJ 3JIEMEHTA),
XxuMHuueckas (opMmyna U ypaBHEHHE XHMHUYECKOM peakuMu — TpU peleHud YydeOHo-
ITO3HABATENbHBIX 3a7a4, C Y4ETOM ITHUX MOJENBHBIX MPEICTABICHUN BBISBIIATH U XapaKTEPU30BaTh
CYIIECTBEHHBbIE NMPU3HAKU M3Y4Ya€MbIX 00BEKTOB — XUMUYECKUX BELIECTB U XUMHUYECKUX PEAKIIUH,
BBISBIIATB O0IIME 3aKOHOMEPHOCTH, IPUUNHHO-CJIEACTBEHHBIE CBSI3U U IPOTUBOPEUNS B U3y4aeMbIX
IpoLeccax U sIBJICHUSIX.

Ba3oBble uccienoBarebCcKHe 1eCTBUA

YMEHHE HMCIIOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS, a4 TAKKe
B KaueCTBE OCHOBBI sl ()OPMUPOBAHMSI THIIOTE3bI IO MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX
CY)KJICHUH;

IpUOOpETEHNE OIbITa M0 IUIAHWPOBAHHMIO, OPraHM3allid W IPOBEACHUI0 YYEHHYECKHUX
HKCIEPUMEHTOB, YMEHUE HAONIOJAaTh 332 XOAOM IPOLECcca, CaMOCTOSATEIBHO MPOIHO3UPOBATH €r0
pe3ynbTar, (GopMyaupoBaTh O0OOLIEHHMS W BBIBOJABI 10 pe3yJlbTaTaM IPOBEAEHHOTO OIIbITA,
HCCIIEIOBAHUS, COCTABIISITh OTYET O MIPOJAETIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BbIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMALIUIO PA3IMUHBIX BUJIOB U
¢dbopM mpencTaBiCHUs, MOIy4aeMYI0 U3 DPa3HbIX HMCTOYHHUKOB (HAayyHO-NOMYJISpHAs JUTEparypa
XHMHUYECKOT0 COJIepKaHMsl, CIIpaBOYHbIe MOco0us, pecypcbl MHTepHETa), KPUTUYECKH OLICHUBATh
IIPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAILIHIO;

YMEHHUE MPUMEHATh pa3lIMyHble METOJbl M 3aIpPOChl NPH MOUCKEe U 0TOOpe MH(pOpMALUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOIUMBIX Ul BBIIOJHEHHs y4eOHBIX M MO3HABaTEIbHBIX 3a/a4
ONpEeNeNIEHHOT0 THUMa, NpUoOpeTeHHe OmbITa B 00JaCTH HCMOJIB30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUH, OBIAJACHUE KyJIbTYpOH AKTMBHOIO HCIOJIb30BAHUS Pa3INYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAaJbHYIO (OpMY IpEJICTaBICHUS
uHbOpMAllMM U WUIIOCTPUPOBATH pelIaeMble 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMMaMy,
Apyrumu popmamu rpaduku U UX KOMOMHALUSAMM;

YMEHHE MHCII0JIb30BaTh M aHAIM3MPOBaTh B Ipoliecce Y4eOHOM M HCCle0BaTEeNbCKOM
JeATeIbHOCTH HH(POPMALIHIO O BIUSHUM MPOMBIIIIICHHOCTH, CEICKOTO X03sICTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPYKAIOIIEH IIPUPOIHON CPEIBI.

KoMMmyHuKkaTHBHBIC YHUBepCaIbHbIe y4eOHbIE JeHCTBUA:



YMEHHUs 337aBaTh BOTIPOCHI (B X0JIe Araiora u (Win) JUCKYCCUU) TI0 CYIIECTBY 00CYyXKaaeMoi
TEMBI, (POPMYIUPOBATH CBOU NPEUIOKECHUSI OTHOCUTEIIHHO BBITMIOTHEHUS TIPEIOKEHHON 3a1a4K;

YMEHHUSI TIPEJICTABIISATH MMOTYYCHHBIC PE3yJIbTaThl TO3HABATEIILHON JICATEIBHOCTH B YCTHBIX H
MACBMEHHBIX TEKCTax; JeJlaTh TMPE3CHTAlUI0  PE3yJIbTAaTOB  BBITIOJHEHHUS  XHUMHYECKOTO
IKCIEPUMEHTa (JIa0OpaTOpPHOTO OmbITa, Jab0paTOpHON pabOTBl TO WCCIEIOBAHWIO CBONCTB
BEIIECTB, YUEOHOTO MPOCKTA);

yMEHUSI y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH TMO3HABaTEIbHOU WU
WCCIIEIOBATENILCKOM JIEITETLHOCTH TP PEIICHUH BOSHUKAIOIIUX MPOOIeM Ha OCHOBE yu&€Ta 00mmx
WHTEPECOB M COTJIACOBAHUS IMO3UIUHK (0OCYXKICHHS, OOMEH MHCHHSMH, «MO3TOBBIC IITYPMBD»,
KOOPJIMHAITUS COBMECTHBIX JICHCTBHH, OMPEICIICHHE KPUTEPHUEB TI0 OIIEHKE KaueCTBA BHITIOJTHCHHON
paboTHI 1 apyTHe).

PeryasitTuBHbIe yHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

YMEHHE CaMOCTOSITENIBHO OINPENENSTh LEIN ACSITENbHOCTH, IUIAHWUPOBATh, OCYILECTBIITH,
KOHTPOJMPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIEATEILHOCTD, BEIOMpATh HanboJsee
s dexTuBHBIE CTIOCOOBI pelIeHUsT YUeOHBIX U MO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIHHO COCTaBIISATh
WM KOPPEKTUPOBATh IPEIIOKEHHBIA aITOPUTM JIECWCTBUN NP BBINOJHEHUN 33JaHUNA C Yy4ETOM
MOJIyYE€HUS HOBBIX 3HaHUI 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX U pEaKUUsAX, OLIEHUBATh
COOTBETCTBHE IIOJIy4EHHOTO pe3ylbTara 3asBICHHOM 1E€IM, YMEHHE HCIOJIb30BaTh W
AQHAJIM3UPOBATh KOHTEKCTHI, IPEIJIAraeMble B YCIOBUH 3a/IaHUMN.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpenMeTHBIX pe3yJabTaTOB IO OCBOEHHIO 0O0SA3aTENBHOTO  COJIEp)KaHus,
YCTAaHOBJICHHOTO JaHHOW  (QemepanbHOl  pabodeil MporpaMMOM, BBIJCISIOT: OCBOCHHBIC
00yyaroUMMuUCs Hay4dHblE 3HAHUS, YMEHHUS U CIIOCOOBI JeMCTBUIM, cienrduyeckue s IpeaMeTHOMN
obnactu «XUMHUS», BUIBI NEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIpETaluu,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3JIMUHbIX Y4E€OHBIX U HOBBIX CUTYalLIUSX.

K konmy oOyuenus B 8 kJjiacce npeAMeETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUAIOUINXCA YMEHUI:
PacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX MOHSATHI: aToM, MOJEKyjda, XUMHUYECKUHA HJIEMEHT,
MIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAsS), BAJICHTHOCTb,
OTHOCHUTEIIbHAsl aTOMHAasi U MOJIEKYJspHasl Macca, KOJMYECTBO BEIeCTBA, MOJb, MOJIIpHAsl Macca,
MaccoBasi J0Jsl XMMHUYECKOTO JJIEMEHTAa B COEIMHEHUHU, MOJSPHBIA OOBEM, OKCHJ, KHCIOTA,
OCHOBaHHUE, COJIb, OJJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHHUS, XHMHYECKas peaKius,
KIacCU(UKAIUs pPEaKLUid: PEeaKIHH COCIWHEHUS, PEaKIUu Pa3lIoKEHUs, PEaKIMH 3aMelICHHS,
peakiuu oOMeHa, 9K30- M SHAOTEPMHUECKUE PEaKIUU, TerioBoi »hQeKT peakuuu, sSApo aroma,
AIIEKTPOHHBINA CJIOW aroma, aTOMHas opOuTanb, paguyCc aromMa, XUMUYECKas CBs3b, MOJISIpHAS U
HEMoJIApHasi KOBaJICHTHAs CBSI3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH, PAacTBOp, MaccoBas J0JIA
BeIeCTBA (MPOLIEHTHAS! KOHIICHTPAIHs) B PaCTBOPE;
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUI U MPUMEHSATH TU MOHSATHUS TPHU
OTIMCAaHUU BEIIECTB U UX MPEBPAIlCHU;
WCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUIsI COCTaBieHHS (OPMYyNT BEIIECTB W YpaBHEHHIA
XUMHYECKUX PEaKIIUi;
OTIpEJIeNIATh BAJICHTHOCTb aTOMOB D3JEMEHTOB B OMHAPHBIX COCAMHEHUSIX, CTENEHb OKHUCICHHS
JJIEMEHTOB B OHHAPHBIX COEIUHEHMSIX, MPUHAJUICKHOCTh BEHIECTB K OMpeAeNEHHOMY Kiaccy
coenuHeHUH no GopMyaaMm, BUJ XUMHUUYECKOM CBS3M (KOBAJEHTHAs M MOHHAs) B HEOPraHUYECKHX
COC/TMHEHUSIX;
packpbiBath cmbica [lepuoanueckoro 3akona /. WM. MenneneeBa: neMOHCTpUpOBaTh NOHUMaHUE
MEPUOANYECKON 3aBUCHUMOCTHM CBOMCTB XMMHYECKHUX JJEMEHTOB OT HMX TIOJIOXKEHUs B
[lepuoanueckoil cucreMe, 3aKOHOB COXpPAHEHHUsI MACChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHAa ABOTapo;



ONMKCBHIBATh W XapakTepu3oBaTh TaOIu4Hy0 ¢Gopmy Ileproauueckoil CHUCTEMbl XHMHUYECKUX
AJIEMEHTOB: pa3iNuaTh MOHATHUS «TJaBHAs MoArpymma (A-rpymma)» u «modounas noarpymmna (b-
rpymmna)», Majisle U OOJbIINE MEPUOJIbl, COOTHOCHTh 0003HAUYEHUS, KOTOPhIE UMEIOTCS B TaliHIe
«Ilepuognueckass cucrema xumudyeckux daemeHToB [l W. MengeneeBa» ¢  4UCIOBBIMHU
XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3aps[ sApa, 001ee Ynuciio
JIEKTPOHOB U paclpeAeIeHUE UX 10 NIEKTPOHHBIM CIIOSIM);

KJIacCu(UIMPOBATH XUMHUUECKUE DJIEMEHTBI, HEOPraHUYECKUE BEIIECTBA, XUMHUECKUE PeaKkIuu (110
YHCIly U COCTABY YYacCTBYIOIMX B PEAKLIUU BEUIECTB, 110 TEIJIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (ONMCHIBATH) OOIIME XWMHUYECKHME CBOWMCTBA BELIECTB pAa3IMYHBIX KJIACCOB,
MOATBEPK/Iasi ONHMCAHUE NMPUMEPAMU MOJIEKYJISPHBIX YPaBHEHMH COOTBETCTBYIOLIMX XMMHMUYECKUX
peaKkuuii;

IIPOrHO3UPOBATh CBOMCTBA BELECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU
MIPOTEKAHUS XMMHUYECKUX MPEBPAILEHUN B PA3INYHBIX YCIOBHUSX;

BBIYMCIISATE OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIO
XMMHMUYECKOTO 3JeMeHTa Mo ¢GopMylie COEAUHEHMs, MacCOBYIO JIOJII0 BELIeCTBa B PacTBOPE,
MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peaKIiy;

MIPUMEHSITh OCHOBHBIE OTEPAllUU MBICIUTEILHON NEATENIbHOCTH — aHAJINW3 M CHUHTE3, CpaBHEHHE,
0000111eHIE, CUCTEMATH3allUI0, KIacCU(UKAIINIO, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX CBS3EH —
JUIS U3yYE€HUSI CBOWCTB BEILIECTB U XUMUYECKUX PEAKIUM, ECTECTBEHHO-HAyYHbIE METO bl IO3HAHUS
— HaOII0IeHNEe, U3MEpPEHUE, MOIETTUPOBAHUE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIIEHHBIN);

ClIeJIOBaTh IMpaBWIaM MOJIb30BaHUS XUMHUYECKOW IMOCYIOM M J1TabOpaTOpHBIM 000pYIOBaHHMEM, a
TaKKe MpaBUJiaM OOpaleHHs] ¢ BEIIECTBAMHM B COOTBETCTBUHM C MHCTPYKLIMSIMH IO BBIIIOJHEHHUIO
1a00paTOPHBIX XMMHUYECKUX ONBITOB MO TOJYYEHHI0 U COOMpaHHMIO ra3000pa3HbIX BEIECTB
(BoJOpO/Ia W KHCIOPOJa), MPHUTOTOBJICHHUIO PACTBOPOB C OMPENEIEHHON MacCcOBOW JoJiel
pacTBOpPEHHOTO BEUIECTBA, IUIAHUPOBATH M MPOBOAMTH XUMHYECKHE OSKCIIEPUMEHTHI I10
pacrmo3HaBaHUIO pPACTBOPOB WIEJOYEH ©  KHUCIOT C TIOMOUIbI0 HHAMKATOpPOB (JIaKMYC,
(benondranen, METUIOPAHK U JIpyTHe).

K xonmy oOyueHuss B9 kiacce nmpeiMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:
PacKpBIBATh CMBICT OCHOBHBIX XUMHUYECKUX TIOHATHI: XUMHUECKUI 2JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAJCHTHOCTH, 3JEKTPOOTPUIIATEIIHHOCTD,
CTETIeHb OKUCIICHUS, XUMUYECKasl PEaKInsl, XAMHUYECKas CBsI3b, TEIUIOBOW 3(PdeKT peakinu, MOoIb,
MOJIIPHBII 00BEM, PacTBOP, AIIEKTPOJIMTHI, HEIICKTPOIUTHI, JICKTPOIUTHUYESCKAS TUCCOIHAIINS,
peakiMu MOHHOTO OOMEHa, KaTaliu3aTrop, XMMHUYECKOE paBHOBECHE, 00OpaTUMbie W HEOOpaTHMBbIC
pEaKIMu, OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIICHHUE
U BOCCTaHOBJICHHE, aJUIOTPOIUsi, aM(OTEPHOCTh, XWMHUYECKas CBs3b (KOBAJCHTHAs, WOHHAs,
MeTaJUTMYecKas), KpUCTATNIECKasi PemETKa, KOPPO3Usl METAJIOB, CILJIaBbl, CKOPOCTh XMMHUYECKON
peakiuu, npeaeabHo nomycrumas kormnenTpanus [11K Bemectsa;
WLUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYCCKUX TMOHSATHA M MPUMEHSTHh 3TU MOHSITHS TPU
OIHMCAaHWH BEIICCTB U UX MTPEBPAICHUIA,
UCIIOJIb30BaTh XHUMHUYECKYIHD CHMBOJIMKY JIJISi COCTaBlieHHS (OpPMYNT BEIIECTB W ypaBHCHHU
XUMUYECKUX PEAKIIHIA;
ONpENEeNATh BAJICHTHOCTh M CTEICHb OKHCICHUS XHMHUYECKHX 3JIEMEHTOB B COCIUHCHHUSAX
pa3IMYHOrO COCTaBa, IMPHHAJIC)KHOCTh BEIIECTB K ONPEIACIEHHOMY KIIACCY COCAWHEHHH TI0
dbopmynam, BUJ XUMHUYECKON CBs3M (KOBaJeHTHAas, MOHHAs, METAIJIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUSX, 3apsii MOHA M0 XUMHUYECKOW Qopmyre, XapakTep Cpeasl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COSAMHEHU, TUI KPUCTANINYECKON PEIETKH KOHKPETHOTO BEIIECTBA,
packpbiBath cmbicn [lepuoanueckoro 3akona JI. W. MenaeneeBa M JEeMOHCTPUPOBATH €r0O
MOHMMAaHKEe: OIMHCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ileprogudeckoid CUCTEMbI
XMUMHUYECKUX DJIEMEHTOB: pPa3iuyaTh MOHATUS «TJaBHas moarpymnma (A-rpymma)» u «rnoOodHas
noarpynna (b-rpynma)», mameie W OOJbIIME TEPUOIBI, COOTHOCUTH O0O3HAUEHHUS, KOTOPHIC
UMEIOTCS B TIEPUOJMYECKON TaONIuWIle, C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMUMHYECKUX AJIEMEHTOB (COCTaB U 3apsij sapa, 00Iee YUCIIO IEKTPOHOB U paclpe/esieHne X 1o
AIIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB DJIEMEHTOB U MX
COEIMHEHUH B Mpeenax MaiblX MEPUOJIOB U IIABHBIX MOATPYII C YIETOM CTPOSHHSI UX aTOMOB;



KJIacCU(UIMPOBATH XUMHUUECKUE 3JIEMEHTBI, HEOPraHUUECKUE BEIIECTBA, XUMHUECKUE PeakIuu (110
YHUCIy UM COCTaBY YYacCTBYIOIIMX B PEAKIMH BEILECTB, MO TEIIOBOMY 3P QPEKTy, MO0 M3MEHEHUIO
CTETICHEH OKMCIIEHUS! XUMHUECKUX HJIEMEHTOB);

XapakTepu30BaTh (OMHCHIBaTh) OOIMME U cHenu(UYeCKHe XUMHUYECKHE CBOMCTBA MPOCTHIX U
CIIO’)KHBIX BEIIECTB, MOJATBEPKIasi ONMHMCAHHE NMPHUMEPAMH MOJIEKYJSPHBIX W WOHHBIX YpaBHEHHMA
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUIA;

COCTaBJIATh YPAaBHEHHSI AJICKTPOIMTUYECKON AMCCOIMAIMKN KUCIOT, IIEI0YeH U COJIeH, TIOJIHBIE U
COKpaII€HHBIE YpPaBHEHUs PEAKIUH HMOHHOTO OOMEHa, YpaBHEHHS pPEaKIuil, MOATBEPKIAFOIINX
CYIIECTBOBAHHE T€HETHUECKON CBSA3M MEXK/Y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKphIBaTh CYIMIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIMHA MOCPEICTBOM COCTABIICHHS
AJIEKTPOHHOTO OajlaHCca 3TUX PeaKLUid;

MIPOTHO3UPOBATH CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOSHHS, BO3MOXHOCTH HMPOTEKAHUS
XUMUYECKUX MPEBPALICHUN B PA3THUHBIX YCIOBHSX;

BBIUMCIIATH OTHOCHUTEIIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHMUYECKOTO 3JeMeHTa Mo ¢GopMylie COEAUHEHMs, MacCOBYIO JIOJII0 BELIeCTBa B PacTBOPE,
MIPOBOJIUTH PACUETHI TI0 YPABHEHUIO XUMHUYECKOH PEaKIINN;

coOnroAaTh MpaBWila MOJIb30BAHMUS XMMHUYECKOW MOCyIOoM M J1abopaTopHBIM O0OpyIOBaHUEM, a
TaKKe TpaBuiIa OOpalleHUs] C BEHIECTBAMH B COOTBETCTBUU C WMHCTPYKIUSMH TIO BBITIOJHEHUIO
71a00paTOPHBIX XMMHUYECKUX ONBITOB MO TMOJYYEHHI0 U COOMpaHMIO ra3000pa3HbIX BEIECTB
(aMMMaKa M yrieKucioro rasa);

MIPOBOJIUTH PEAKIIHH, TIOTBEPIKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3INYHBIX BEIIECTB: PACIIO3HABATH
OTNBITHBIM TyTEM XJIOPUA-, OpoMHUA-, HOAWA-, KapOoHat-, ¢ocdar-, cuiukar-, cyabdar-,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHUSI U MOHBI U3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHWYECKHUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OTIEpAIlMM MBICIHTEIBHOW NESITeIHbHOCTH — aHAJINW3 W CHHTE3, CpPaBHEHHE,
0000IIeHNe, CUCTEMAaTH3aIHI0, BBISIBIICHHE MPUIMHHO-CICJACTBEHHBIX CBSI3eH — JUIST M3YYeHUS
CBOWMCTB BENMIECTB M XHUMHUYECKHX pEaKIWH, €CTECTBEHHO-HAYYHBICE METOIbl TIO3HAHUS —
HaOII0CHUE, U3MEpPEHNE, MOACIIUPOBAHUE, IKCIIEPUMEHT (PealbHBIH U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
Ne Tema ypoka KommuectBo yacoB DJIeKTpOHHBIE ITU(POBBIC
n/m 00pa3oBaTebHBIC PECYPCHI
Bcero | KoaTpomnshbie |[IpakTuueckue
paboTHI paboThI
Paznea 1. IlepBoHayajibHble XUMMYECKHE TIOHSITHS
1.1 | Xumus — BaxkHas 00J1acThb 5 2 bubmuoreka [JOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837c
MPaKTUYECKON
JESITETbHOCTH YeJIOBEKA
1.2 | BemtecTBa 1 XUMHAYECKUE 15 1 bu6mmoreka [JOK
peaKIuu https://m.edsoo.ru/7f41837c
Wroro no pasneny 20
Pa3nen 2. Baxkueiilme npejacTaBuTe I HEOPraHHYECKUX BelleCTB
2.1 | Bo3nyx. Kucnopon. 6 bubnuoreka [IOK
ITousarue 06 okcugax https://m.edso0.ru/7f41837c¢
2.2 | Bonopon.Ilonsitue o 8 1 bubnuoreka LIOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837c
2.3 | Bopopona.Ilonsitue o 8 1 bubnuorexa [IOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837c
2.4 | Boga. PactBopsl. [lonsitne 5 1 1 bu6mmoreka [JOK
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00 OCHOBaHUAX

https://m.edsoo.ru/7f41837¢c

2.5 | OCHOBHBIC KJIaCChI 11 1 1 bubmmoreka [{OK
HEOPraHU4eCKUX https://m.edsoo.ru/7f41837c
COCJIMHEHUI
Wroro mno pazueny 38

Paznen 3. Illepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumuieckux 3jiementon /1. U.
MemnpgesieeBa. Ctpoenune aToM0B. XUMHYeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE

peaknuu
3.1 | Ileproguueckmii 3aKOH U 7 bubnuorexa [JOK
[Mepuoauueckas cucrema https://m.edsoo.ru/7f41837c
XUMHUYECKHX 3JIeMeHTOB JI.
N. MenneneeBa. Ctpoenue
aToma
3.2 | Xumudeckas CBSI3b. 8 1 bu6mmorteka [IOK
OxwucIuTeNnbHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBHTEIILHBIC
peaxiuu
Uroro no pazgeny 15
PesepBHOE BpeMs 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 76 4 6
YACOB I10 ITPOT'PAMME
9 KUIACC
Ne Tema ypoxka KommuectBo yacos DJIEKTPOHHBIE
/i 1ndpoBsIe
Bcero | Kontponsaeie [Ipaktuueckue| oOpa3oBaTelbHbBIE
paboThI paboThI pecypesl
Pasznes 1. BenmecTBo 1 XUuMMYeCKHEe peakum
1.1 | IloBTOpCHHME H 5 1 bubnuorexa [JOK
yrIIyOJaeHHE 3HAHUM https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3JIeJIOB
Kypca 8 kiacca
1.2 | OcHoBHEBIC 4 bu6mmoreka [IOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
XUMHUYECKHX PEaKIUii
1.3 | DnekrponuTuyeckas 8 1 1 bubnuoreka [JOK
JIACCOLNALIASL. https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEaKITHH
B pacTBOpax
Wroro no pazneny 17
Pazngen 2. HeMeTa/JILI M UX COeANHECHHUSA
2.1 | Oo6mas 4 1 bu6mmoreka [JOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a636
XUMHYECKUX
anemeHToB VIIA-
rpynmnsl. ["agoreHsl
2.2 | Oomas 6 bu6mmoreka [JOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a636
XUMHYECKUX

a5eMeHToB VIA-
rpynnsl. Cepa u eé
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COCAMHCHU A

2.3

OO0mas
XapaKTepUCTUKA
XUMHUYCCKUX
3j1eMeHTOB VA-

rpynnsl. A30T, pocdop
Y UX COCIMHCHUS

bubnuoreka [IOK
https://m.edso0.ru/7f41a636

24

Oo0mas
XapaKTepUCTHUKa
XUMHUYECKUX
aneMeHToB [VA-
rpynnsl. Yriaepoa u
KPEMHHH U UX
COEJIMHEHUS

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

Hroro no pazneny

25

Pa3nen 3. MeTauibl U MX COEAMHEHUS
3.1 | O6mue croiicTBa 4 bubnmoreka [JOK
METaJIOB https://m.edso0.ru/7f41a636
3.2 | Baxkneiime MeTaLIbI 16 bu6moreka [IOK
U UX COEIUHEHUS https://m.edso00.ru/7f41a636
Hroro mo pazueny 20

Pa3znea 4. Xumus v OKpy:Kammasi cpeaa

4.1 | BemecTBa n 3 bu6moreka [IOK
MaTepHabl B )KU3HU https://m.edsoo.ru/7f41a636
YeJI0BeKa

PesepBHOoe Bpemst 3

OBUIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME
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