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HNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XMMHHM Ha YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHMs COCTABJIEHA Ha OCHOBE
TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUsSI OCHOBHOW OOpa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O OOIIEro
oOpaszoBanusi, mpencraBieHHbIx B PI'OC OOO, a Takxke Ha OCHOBe (enepanbHO padoueit
NPOTrpaMMbl BOCIIUTAHHUS M C YYETOM KOHILETLUH MperofaBaHus y4ueOHOro mpenMera « XUMHUS» B
oOpa3oBaTenbHbIX Opranm3anusx Poccuiickoit @epeparu.

[IporpamMma mo XUMHU [AaéT MPENCTaBJICHHE O LeJsIX, oOmed crparernu oOydeHUs,
BOCIIUTAHUS H PA3BUTHs OOyYalOIIUXCS CPEACTBAMU y4eOHOro TMpeaMera, YCTaHaBIUBAET
o0s13aTeNbHOE TPEIMETHOE COIepiKaHUe, INPeNyCMAaTPUBAeT paclpefesieHHe ero Io Kiaccam H
CTPYKTyPHUPOBaHHE IO pa3fesiaM M TeMaM IMPOrpaMMbl IO XMMHH, ONPEHESeT KOJIMYECTBEHHBIE U
Ka4eCTBEHHBIE XAaPAKTEPUCTUKH CONEP)KaHMs, PEKOMEHAYyEeMYyH IOCIeNOBAaTeIbHOCTh H3YYECHUS
XUMHH C y4ETOM MEXKIPEOMETHbIX M BHYTPHIPEIMETHBIX CBsI3€H, JIOTHKH y4eOHOro mporecca,
BO3PACTHBIX OCOOEHHOCTEH OOyYaroIuXcs, ONMpeneNseT BO3MOXHOCTH MpeAMeTa IS pealn3alun
TpeOOBaHUN K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeNbHOI MPOrpaMMbl HA YPOBHE OCHOBHOTO
obmero oOpa3oBaHus, a Takke TpeOOBaHHWI K pe3ysbTaraM OOy4YeHHs] XUMHH Ha YpPOBHE Lenei
U3yUeHHs MPeIMeTa U OCHOBHBIX BHIOB y4eOHO-TIO3HABATENBHON NESTENbHOCTH O0y4arolerocs 1o
OCBOEHHIO YUeOHOTO COEPIKaAHUS.

3HaHUE XUMHH CIIy’KHT OCHOBOH It (POPMHpPOBAHMSI MHUPOBO33PEHHsI OOYHarOINErocs, ero
NPEACTABICHUH O MaTepPHaJbHOM EIWHCTBE MHpPA, BAXKHYIO POJIb UTPa0T (HOPMHUpPYEMble XHUMHEH
NPEACTABICHUS O B3aUMOIPEBPAIICHUSX 3HEPTUH M OO0 SBOJIOLMH BELIECTB B NPHUPOAE, O MyTAX
peweHust rIo0aNbHBIX MPOOJIeM yCTONUNBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, YHEPTETUUECKOM,
MUINEBOH U 3KOJIOrH4YecKoi 0€30MmacHOCTH, MPOoOIeM 3APaBOOXPAHEHUS.

H3zyuenue xummmu:

CHOCOOCTBYET pean3aliil BO3MOXKHOCTEH IJIsl CaMOpPa3BUTH U (HOPMHUPOBAHUS KYJBTYPBI
JMYHOCTH, €€ o01ei u pyHKIIMOHAIbHON IPaMOTHOCTH,

BHOCUT BKJIaJ B (POPMHUPOBAHHME MBIIUICHUS W TBOPYECKHX CHOCOOHOCTEH O0yHaromuxcs,
HABBIKOB MX CAMOCTOSITEJIbHON y4eOHOH NeATENbHOCTH, SKCIEPUMEHTANIBHBIX U HCCIEI0BATEIBCKUX
yMeHHH, HeOOXOIMMBIX KaK B TOBCEAHEBHOM JKU3HH, TaK U B MPOPECCUOHATBHON 1S TEIbHOCTH,

3HAKOMHT CO CHenn(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaAbIBAET OCHOBBI LIEJIOCTHOTO B3TIIAAA
Ha €IUHCTBO NPUPOABI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TArloM B (POPMHUPOBAHUN €CTECTBEHHO-
HAYYHOH rPaMOTHOCTU O0YHarOIIUXCS

crocoOcTByeT (POPMHUPOBAHHIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYUHBIM 3HAHMSIM,
K IPUPOJIE, K YEeJIOBEKY, BHOCHT CBOW BKJIAJl B 3KOJIOTMUECKOE 00pa3oBaHe 00yUarOIIMXCS.

JlaHHble HampaBieHHs B OOy4YeHMH XUMHH OO0ECIEUMBAIOTCS CHenu(UKON comepKaHus
y4eOHOro mpeaMmera, KOTOPBIH SIBISIETCS IENaroruueckyd afanTHPOBAaHHBIM OTpakeHHeM Oa30BOMH
HAyKH XMMHUHU Ha ONPENEIEHHOM 3TaIle €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOro oOmero o0pa3oBaHHS OPHEHTHPOBAH HAa OCBOCHHE
OOyYarOIMMHUCST CHCTEMBbl TNEPBOHAYANBHBIX TOHSTHH XHMHH, OCHOB HEOPTaHHYECKOH XUMHH U
HEKOTOPBIX OT/AEIbHBIX 3HAYNMBIX MTOHSITHIH OPraHUIeCKON XUMHH.

CtpykTypa comepKaHHMs NHPOTPaMMbl MO XUMHH CPOPMHPOBAHA Ha OCHOBE CHCTEMHOIO
noaxona k eé€ n3yueHnro. ConepkaHue CKJIQAbIBAETCS U3 CUCTEMBI IOHATHH O XUMUYECKOM 3JIEMEHTE
U BELIECTBE W CHUCTEMbl NOHATHH O xXuMmHueckoi peakuun. OO0e 3TH CHUCTEMBI CTPYKTYPHO
OpPTraHH30BaHbl MO MPHUHLHUIY I[OCIEIOBATEIBHOIO PAa3BUTUS 3HAHUI HAa OCHOBE TEOPETUYECKHX
MIPENCTABICHUH PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS,






COAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauabHBIE XUMHYeCKHE TOHSATHSA

IIpenmer xumun. Ponb XMMHUM B )KU3HU 4YeJIOBEKA. XUMUSl B CUCTEME HayK. Tena u BeuiecTsa.
dusnyeckue CBONCTBA BellecTB. ArperaTHoe cocTosiHMe BemiecTB. IIoHsATHE O MeTonax Mo3HaHUs B
xumun. HYucrele BemecTBa 1 cMecH. CriocoObl pa3aeneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYeckue 3jeMeHTbl. CHMBOJIBI XUMHUYeCKUX 3JeMeHTOB. IIpocTbie
U CJIO’KHBIE BEIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xummueckasi popMyJia. BaleHTHOCTE aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BelecTB. OTHOCUTeNbHAs aTOMHas Macca. OTHocuTeNbHAsI MOJIeKyJisipHast Macca. MaccoBast
JOJI1 XMMHYECKOT0 3JIEMEHTA B COEIMHEHUU.

Komuuectso Bemectsa. Monb. Mossipaas macca. B3auMoCBsi3b KONMYECTBA, MAaCChl U YUCIIA
CTPYKTYPHBIX €IUHUI] BeuiecTBa. Pacyérnl mo GpopmynaM XUMHUECKHUX COSTUHEHNH.

dusnyeckue U XUMHUECKHE SIBJICHMs. XHUMHMUYECKas peakuus U e€ MPU3HAKU. 3aKoH
COXpaHEHHMsT MacChl BELIECTB. XHUMHYECKHE ypaBHeHUs. Kiaccupukaums XUMHUECKHUX pPeakLui
(coenuHeHMsI, Pa3JIOKEHMUS, 3aMEIEeHUs, OOMEeHa).

Xumuueckuii IKCHepUMEHN:

3HAKOMCTBO C XHMHYECKOH MOCYIOH, mpaBwiamMu padoTel B JjadopaTopuu W NpUEMaMu
oOpatenus ¢ 1abopatopHbM 00OPYIOBaHUEM, H3YUYEHHE U ONMHCAaHUEe (PU3HYECKHX CBOWCTB 00pasIoB
HEOPraHWYECKUX BelecTB, HaOmonaeHne (usnueckux (IUJIABJICHHE BOCKA, TASHHUE JIbJA, PACTUPAHUE
caxapa B CTyINKe, KHIEHHE M KOHICHCALUS BOIAbI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE
MEIHOW IPOBOJIOKH, B3aUMOIEHCTBHE Mena C KHUCIIOTOW) SIBJIEHWH, HAONIONEHHEe U OIHCAHHE
NPU3HAKOB TMPOTEKAHUs] XMMHUYECKHX peakuui (pas3sioKeHHe caxapa, B3aMMOICHCTBHE CEpPHOH
KHCJIOTBI C XJIOPHAOM Oapwusi, pasnoxkenne ruapokcuna Menu (1) mpu HarpeBaHuu, B3auMOAEHCTBHE
xkeneza ¢ pactsopom comu mean (1), nsydenne criocobOB pa3eneHus: cMecei: ¢ MOMOIIBI MArHHTa,
¢unbpTpOBaHNE, BBINAPUBAHHUE, MUCTHIULALUS, XpoMarorpadus, NPOBENEHHE OYHCTKU ITOBAPEHHOH
cony, HaOMOIEHHEe M ONUCAHHE pe3yJIbTATOB MPOBEICHUS OIbITA, WUIFOCTPUPYIOINErO 3aKOH
COXPaHEHHsI MacChl, CO3/TaHHUE MOZIEIIEH MOJIEKYJT (IIapOCTEPIKHEBBIX ).

BaxkHeiimue npeacTaBuTe/ M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciaopon — 3jeMEHT M IMPOCTOE BELIECTBO.
Haxoxnenne xucnopona B mpupope, pr3mueckue W XUMHUYECKHE CBONCTBA (pPEAKLMH TOPEHUsI).
Oxcunpl.  Ilpuvenenne kucnopoma. CrnocoObl moONydeHHst Kuciopona B yabopaTopuul U
npombiieHHOcTH. KpyroBopor kucnopona B mnpupome. O30H — amioTponHas Moaupuxauus
KHCJIOPOAA.

TernnoBoit 3¢¢exkT XUMHUECKOW peakuud, TEPMOXUMHUYECKHE YpPaBHEHUs, »3K30- U
SHIOTEPMUYECKHE peaklnuy. TOMINBO: yrojib U MeTaH. 3arpsi3sHeHUe BO3AyXa, YCUJIEHUE TapHUKOBOIO
s dexra, pazpyuieHre 030HOBOTO CIIOSI.

Bonopon — anemenT u mpocroe BemecTBo. Haxoskaenne Bonopona B nmpupoze, pusnueckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI monyueHusi. Kuciaoter u comu.

MounsipHblit 00BEM ra30B. PacuéTsl MO0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue CBOMCTBa BOAbL. Boma kak pacrsopurens. Pacteopbel. HacbluenHble u
HEHACBILIEeHHbIE PacTBOPBI. PacTBOpPUMOCTH BeIleCTB B Boje. MaccoBasi 10yisl BEIeCTBa B pacTBOpE.
Xumudeckue cpoiicTBa BoAbl. OcHoBaHusA. Ponb pacTBOpoB B MpHUPOZE U B JKU3HMU UeJOBEKA.
Kpyroeopor Boasl B npupoae. 3arpsisHeHue NpupoaHbIX BoA. OxpaHa U OUHUCTKA MPUPOIHBIX BOJ.



Knaccupukanmst Heopranmdeckux coenmHenuit. Oxcunbl.  Knaccupukanwst OKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KUCJIOTHBbIC, aM(pOTEepHbIE) W HecojeoOpasyromue. HoMmeHkmatypa
oKcuA0B. DU3nUecKkre U XMMHUUecKHe CBONCTBa okcua0B. IlonydyeHne okcuaos.

OcuoBanmst. Krnaccudpukaruss OCHOBaHWHA: IIEIOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui. Pu3nyeckue M XHUMHUYECKHE CBOMCTBAa OCHOBaHuil. [lonydenue
OCHOBAaHUM.

Kucnorer. Knaccupukauus kucnor. Homenkmarypa kucior. ®usnyeckue M XUMHUYECKHE
cBoricTBa KUCHOT. Psan aktusnoctu metaiios H. H. bekerosa. [lonyduenue kucior.

Comu. Homenknarypa coneit. ®usmdeckue u xummudeckue cpoiictBa cojiedl. [lomyuenmue
COJIEH.

I'eneTnueckas CBA3b MEXKIY KJIaCCAMH HEOPTaHUYECKUX COSIUHEHUM.

Xumuueckuii Ikcnepumenm:

KA4eCTBEHHOE ONpEeIeNIEHHe CONepKaHMsl KHCIOpPOAa B BO3AyXe, IMOJNyYeHHe, COOHMpaHue,
pacrio3HaBaHWE M M3YYEHHE CBOWCTB KHCIOPOAA, HAONIOIAEHHE B3aMMONCHCTBHS BEINECTB C
KHCJIOPOZIOM M YCJIOBUS BO3HUKHOBEHHS W TPEKpaIleHHs] TOpeHHs (Mmojkapa), O3HAKOMIIGHHE C
o0pa3aMy OKCHUAOB M ONHCAHUE UX CBOWCTB, MOJIyueHHe, cOOMpaHHe, Paclo3HaBaHUE W M3YYECHHE
CBOWCTB BoOAOpoma (ropeHue), B3auMoneicTBue Bomopoma ¢ okcupoM wmean (II) (Bo3MOXKHO
UCTIOJIb30BAHNE BUACOMATEpHANIOB), HaOMOMeHue oOpa3loB BEIIeCTB KOJUYECTBOM |  MOIb,
UCCIIEIOBaHNE OCOOEHHOCTEH PacTBOPEHUS BEINECTB C PA3JIMYHON PACTBOPUMOCTBIO, MPUTOTOBJICHNE
PacTBOPOB € OMNPENENIEHHON MacCOBOM AOJIeW PacTBOPEHHOIO BELIECTBA, B3aUMOAEHCTBHE BOIBI C
MeTajulaMi (HaTpueM M KajbLueM) (BO3MOJKHO HCIIOJIb30BAaHHE BUIEOMATEPUANIOB), MCCIEIOBAHNE
00pa3lOoB HEOPraHWYECKUX BEINEeCTB pPA3JIMYHBIX KJIACCOB, HAONIOACHHE WM3MEHEHHsS] OKpPAacKu
WHIMKATOPOB B PAcTBOpaxX KHUCIOT U Lieyouel, m3ydeHune B3ammopneiicteus okcuma memu (II) ¢
pacTBOPOM CEpHOM KHCJIOTBL, KHUCJIOT C MeTaylaMH, peakuuil HeWTpanuzaluy, TIOoNydYeHnue
HEPaCTBOPUMBIX OCHOBAHHUH, BBITECHEHHE OJIHOTO MeTajlja APYTMM M3 pacTBOpa COJM, peLIeHHe
SKCIIEpUMEHTANIBHBIX 3aj1a4 Mo TeMe « BakHelilue kinacchl HEOpPraHMUEeCKUX COeIUHEHUID.

Ilepuoanyecknn 3akoH u llepuoamueckas cucrema xumuHdeckux djaementos I, H.
Menpeneesa. CtpoeHue aromMoB. XuMH4YecKasi CBsi3b. OKHCJIHTEIbHO-BOCCTAHOBHTE/IbHbIE
peakuuu

ITepBble MOMBITKN KJIACCU(UKALMU XUMHYECKHX 3JeMeHTOB. [IoHATHE O rpymnmax CXOmHBIX
3J€MEHTOB (INEJIOYHbIE W INEJIOYHO3EMENIbHbIE METAJUIbl, TaJOr€Hbl, MHEPTHBIE Tra3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aMpOTEPHbIE OKCHIIbI U THUAPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepuonuueckas cucremMa xumuueckux osjaeMentos /[l M.
Menpeneesa. KoporkomepuonHas U pnuHHOmMepHonHas (¢opmbel Ilepuopmueckoll  CHCTEMBI
xumuueckux saemMeHToB . M. Menneneesa. Ilepuonst u rpynnbl. @U3H4eCKuil CMBICHT MOPSIAKOBOTO
HOMepa, HOMEPOB NEPUOAA U IPYIIIIbI 3IEMEHTA.

Crtpoenue atomoB. CoctaB aToMHbIX saep. M3oronsl. DnexkTponsl. CTpoeHHE 3IEKTPOHHbBIX
obonodek aToMoOB TiepBbix 20 XuMHUecKnx dieMeHToB lleproanueckoii cucremsr [ 1. Menneneena.
XapakTepucTUKa XMMHYECKOTO 3JIEMEHTa MO ero nonoxeHuro B Ilepumogmueckoinn cucreme /. .
Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XMUMHUYECKHMX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJIJIMUECKUX CBOMCTB I10 TPyINaM U epruosiaM.

3HaueHnue Ilepuoanueckoro 3axoHa u Ilepuonnuyeckoil cUCTEMbl XUMUYECKUX JIEMEHTOB JJIs
pa3BuTus Hayku U npaktuku. [l. . Mennenees — yu€HbIN U rpakAaHUH.

Xumuyeckas CBSI3b. KosanenTtHas (monsipHas u HETIONSIPHAs) CBSI3b.
DNeKTPOOTPULIATENBHOCTD XUMUYECKUX 3JIeMeHTOB. MOHHas CBs3b.



Crenenp okucnenus. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE peakiuu. IIpouieccel okucieHus u
BOCCTaHOBJIEHHsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumMenm:

u3yueHre o0pa3loB BEIIECTB METAJIOB U HEMETAJIJIOB, B3aUMOJEHCTBUE THAPOKCHIA [IMHKA C
pacTBOpamMM KUCJIOT U LIeJ0oYel, MPOBEAEHUE ONbITOB, WIIIIOCTPUPYIOIIHUX MPUMEPhl OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKINI (TOpEHUE, PEAKINU PA3TIOKEHHS, COSTUHEHUS).

Mesicnpeomemuie ceasu

Peanuzaius MeXNpeAMETHBIX CBsi3el MpPU H3YUEHUH XUMHUHU B 8 Kjlacce OCYIIeCTBISAETCS
gyepe3 HCIONb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHSITUH, TAK M TMOHATHH, SBISTFOIINXCS
CUCTEMHBIMH JJIs1 OTAENbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOIO LIHUKJIA.

OO0mne ecTeCTBEHHO-HAYUYHBIC TMOHITHS. HAyYHBIH (PAaKT, THIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CHHTE3, KJacCU(HKALUs, IEPUOANYHOCTb, HAOMIOEHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHUE,
MOJi€JIb, SIBJICHUE.

®dusuka: Marepus, aToM, OJJIEKTPOH, MpPOTOH, HEHTPOH, HOH, HYKJIWJ, H30TOIbI,
PamNOaKTUBHOCTD, MOJIEKYJIA, SJEKTPUIECKUN 3apsiy, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSTHHE
BEIIECTBA, ra3, pU3nuecKne BeIMUNHbBI, €IUHHUIBI U3MEPEHUs, KOCMOC, TUIaHEeTHI, 3B&3/1bl, CoHLIE.

Buonorusi: ¢porocunTes, nexanue, duocdepa.

I'eorpadust: atmocdepa, ruapochepa, MUHEPAbI, TOPHBIE TIOPOJBI, MOJE3HbIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YECKAsl peaKLusi

Ilepuonnueckuii 3akoH. Ilepuonuueckas cucremMa xumuueckux osaeMentos /[ H.
MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMMUYECKHUX 3JIEMEHTOB
NEPBBIX TPEX NMEPUOJOB, KaNUs, KaJIbLUA U UX COEJUHEHUI B COOTBETCTBHUH C MOJIOXKEHHEM 3JIEMEHTOB
B [lepnonnueckoii cucTeMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHAbl XHUMHUYECKOM CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCUMOCTD CBOICTB BEILECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKU U BUAA XUMUYECKOH CBA3H.

Knaccudpukanmss ¥ HOMEHKJIATypa HEOPraHUYECKHX BEINeCTB. XHMHUYECKHE CBOHCTBA
BELIECTB, OTHOCALIUXCA K Pa3JMYHbIM KJIaCCaM HEOPraHWYECKUX COENUHEHUI, reHeTHdeckas CBSI3b
HEOPraHUYEeCKUX BEILECTB.

Knaccupukanmus XUMHUYECKUX Peaknuid 1O Pas3INYHbIM NpPU3HAKaM (IO YHCIYy M COCTaBY
YYACTBYIOIIMX B PEAKLUH BELIECTB, IO TEIUIOBOMY 3(dexTy, Mo M3MEHEHHIO CTeneHeW OKHCICHUS
XUMHYECKUX 3JIEMEHTOB, IO OOPAaTUMOCTH, IO YYACTHIO KaTaju3aTropa). JK30- U SHIOTEPMHUYECKUE
peaxkLuy, TEPMOXUMHUYECKHIE YPaBHEHMUSI.

ITonsitne o ckopoctn XxuMuueckoil peakuuu. Ilonarne 00 oOpaTHMBIX M HEOOpPATUMBIX
XUMHYeCKUX peakiusix. [IoHATHE O rOMOreHHBIX M reTeporeHHbIx peakiusx. [loHatue o karanuse.
ITonsTHe 0 XMMHUYECKOM paBHOBeCUU. DaKTOpBI, BAUSIOLINE HA CKOPOCTb XUMHUYECKOM peakLuu U
MOJIO’)KEHHE XMMUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  PEAKIMH, SJEKTPOHHBIH  0alaHC  OKUCIHUTENbHO-
BOCCTAHOBUTENBbHOHN peakiuu. CocTaBieHNe ypaBHEHUI OKUCINUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIMM
C MCIIOJIb30BAaHUEM METO/1a 3JIEKTPOHHOTO OajaHca.

Teopust 3M€KTPONUTHUECKON TUCCOLMALIMU. ODJEKTPOJUTHI M HE3JEKTPOJIuThl. KaTuoHBI,
aHUOHBI. MexXxaHU3M IUCCOLMALMU BELIECTB C Pa3JIMYHbIMU BUAAMM XUMHUecKOll cBsaA3u. CrerneHb
nucconuanui. CHIIbHBIE U CIa0BIE SJIEKTPOIUTHI.

Peakunn moHHOro obMmeHa. YCIOBHUSI MPOTEKAHUS PEAKUUHA HOHHOIO OOMEHa, MOJHBbIE H
COKpallléHHble HOHHblE ypaBHeHUs peakuuil. CBolicTBa KMCJIOT, OCHOBaHWl M cojiell B CBeTe



MpeaCTaBIeHH 00 3JIEKTPOUTHUECKON nucconnanuy. KadecTBeHHbIe peakiuu Ha HOoHBI. [loHsTHE O
TUAPOJIN3E COJIEH.

Xumuueckuii IKCHEpUMEH

O3HAKOMJICHHE C MOJENSIMH KPHCTAJUIMYECKUX PELIETOK HEOPraHU4YeCKUX BELIeCTB —
METaJUIOB U HeMeTayioB (rpadura M aiMasa), CIOXKHBIX BEUIECTB (XJIOPHAA HATPUs), UCCIEIOBAHNE
3aBHCUMOCTH CKOPOCTU XHMHYECKOH PEeaKLi OT BO3ACHCTBHUS PA3JIHMUYHBIX (PAKTOPOB, UCCICIOBAHHE
3JIEKTPONIPOBOAHOCTA PACTBOPOB BEIIECTB, IPOLECCa TUCCOLMALMM KHCIOT, MIEJoYed M Cojel
(BO3MO3KHO HCIOJb30BAHHE BUIEO MATEPUANIOB), TIPOBEACHUE OIMbBITOB, WILIFOCTPUPYIOIINX MPU3HAKH
MPOTEKAHUST PeakIuii HOHHOTO oOMeHa (00pasoBaHME OCanaKa, BbIIENEHUE rasa, oOpa3oBaHUE BOIBI),
OIBITOB, HJUTIOCTPUPYIOLIUX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX peakiuil (ropeHue,
peakuy pas3joXKEHUs, COCOMHEHHS), pACIIO3HABAHHWE HEOPraHMYECKHUX BELIECTB C IOMOIIBIO
Ka4eCTBEHHbBIX PEAKLHii HA HOHBI, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtannsl 1 UX coeqUHEHHS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHbIE CTETICHU
okucieHus. CTpoeHue U (PU3UUYECKHE CBOWCTBA MPOCTHIX BEINECTB — TaJIOTCHOB. XHUMHUYECKHE
CBOWCTBA Ha TmpuUMepe xJyopa (B3aUMOIEHCTBHE C MeTAUIaMH, HEMETAIAMH, LIeJIOYaMH).
Xnoposonopox. CosstHast KHCIIOTa, XUMHYECKHE CBOICTBa, OJIyYeHUE, MpIUMeHeHHe. JlelicTBre Xyopa
U XJIOPOBOJOPO/Ia HA OPTaHU3M UeJoBeKa. BaskHelne XJI0pHuapl U UX HaXOXKIEeHHE B IPUPOE.

OOmast xapakrtepuctuka »3JeMeHTOB VIA-rpynmbel.  OCOOSHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIe CTeneHn okuciaeHus. CTpoeHne 1 pu3nuecKue CBOHCTBA MPOCTHIX BEIIECTB — KHCIOPOAa
U cepbl. AJUIOTPONHbIE MOAMMUKALMK KUCIOPOAa M cepbl. XHMMHYECKHE CBOWCTBA Cepbl.
CepoBonopon, crpoeHue, pu3uueckue U XuMudeckue cBoiicTBa. OKCHIBI Cephbl KaK MPEACTABUTENN
KUCJIOTHBIX OKcuaoB. CepHast kuchoTa, (U3MYECKHe M XHMHYECKHe CBoicTBa (00IiMe Kak
NPEACTABUTENSI KJjlacca KUCIOT M crenuduyeckue). XUMHUYECKHE DPEAKIHHU, JIeXKAllhe B OCHOBE
MPOMBIIIJIEHHOTO CIIoco0a MoMyyeHust CepHOM KucnoThl. Ilpumenenne ceproii kuciaotel. Conu cepHOi
KHCJIOTBI, KAUYECTBEHHAsI peakius Ha CyJbdar-noH. HaxoxaeHue cepbl U €€ COeIMHEHUH B MPUPOLE.
XUMHYEeCKOe 3arps3HeHHe OKPY’KAKoMeld Cpeabl COeNMHEHHMSMH Cepbl (KUCIOTHBIE JOXKAH,
3arpsi3HeHUE BO3AyXa M BOAOEMOB), CITOCOOBI €ro MPeIOTBPAILICHIIS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHbIe CTENEHH OKUCIEHHs. A30T, PaclpoCTpaHeHHe B mpupone, Gpusnyeckue U XUMHUECKHe
coiictBa. Kpyrosopor asora B mpupome. AMMuak, ero (usuyeckue M XHMHUYECKHE CBOICTBA,
nojydeHue u npumeHerune. Coinu aMMOHMS, X (PU3UUECKHE U XUMHYECKHe CBOWCTBA, MPUMEHEHHE.
KauecTBeHHasi peakiysi Ha HMOHbI aMMOHHs. A30THas KUCJIOTa, €€ MoJy4eHHe, (U3NYECKHe HU
XUMHYeCKue cBoicTBa (oOmIMe Kak MpPeACTaBUTENs KJacca KHUCJIOT U CreHu(UUecKue).
Hcnonp3oBaHNe HUTPATOB M COJEH aMMOHHMS B KAa4eCTBE MHUHEPAIbHBIX YHOOpeHHH. XUMHUYECKOE
3arpsiI3HEHUE OKPY KAIOLIEH Cpeabl COSTUHEHUSMH a30Ta (KUCIOTHBIE TOXKAH, 3arpsi3HEHHUE BO3YXa,
nouBbl U BOAoEéMOB). Docdop, amnorpornusie moaudukamuu dochopa, Gusndeckre U XUMHUESCKUE
ceoiictBa. Oxcun ¢ocdopa (V) u docdopHas kucinora, PU3MYECKUEC U XUMHYECKHE CBOWCTBA,
nony4enue. McrnonszoBanne GpochaToB B KadecTBE MUHEPAIBHBIX yIOOpEHHN.

OOmast xapakrtepuctuka 5JeMeHTOB IVA-rpynmbel. OCOOSHHOCTH CTPOEHHSI AaTOMOB,
XapaKTEePHbIE CTENEHM OKUCICHHUS. YTJIEepOoJ, aJUIOTPONHbIE MOAM(HKALNHU, PACIPOCTPAHEHUE B
npupozae, (pusndeckne W XUMHUYECKHe cBoiicTBa. AxcopOuus. Kpyrosopor yriepoma B mpupone.
Oxcuapl yriepona, UMx (U3MYECKHE M XUMHYECKHE CBOMCTBA, ACWCTBHE HA JKUBbIE OPIraHU3MBI,
MOJlyYeHWE W TPUMEHEHHEe. JKOJOTHYeCKHe NpoOJieMbl, CBs3aHHbIE ¢ okcupoMm yriepoma (IV),
THIIOTE3a I100aJbHOTO MOTETUIEHHS KJIMMaTa, MapHUKOBBIH 3¢ ekT. YronbHas KUCIOTa U €€ CONU, X
dusnueckne M XUMHYECKHE CBOMCTBA, MOJyuYeHHe M mnprMeHeHue. KadecTBeHHas peakiusi Ha



kapOoHaT-noHbl. Hcnonp3oBanne kapOOHATOB B OBITY, MEIULMHE, MPOMBIIIJIEHHOCTH H CEJIbCKOM
XO35MCTBE.

[TepBoHauanbHbIE TOHATHS 00 OPraHMYECKMX BEINECTBAX KaK O COCOUMHEHMAX yTIJepona
(MeTaH, 3TaH, 3THJEH, alETHJIEH, 3TAaHOJ, TIMLIEPHH, YKCyCHas Kuciorta). [IpuponHble MCTOUYHUKU
yTJIEBOAOPOAOB (Yrojb, MPUPOAHBIA ra3, He(Th), MPOAYKTH UX NepepadboTku (OeH3WH), UX POJb B
OBITY 1 MPOMBIIUTEHHOCTH. [ToHATHE 0 OMOMOrNYecKN BaKHBIX BEIECTBAX: XKUPAX, OeNKax, yrieBoaax
— W WX POJM B JKU3HU 4YeloBeKa. MaTepHasbHOE €IWHCTBO OPTaHMYECKMX W HEOPTraHMYeCKUX
COeIMHEHU.

Kpemumii, ero ¢usudeckne W XHUMHYECKHE CBOWCTBA, IOJyUY€HHE W TNPUMEHEHUE.
Coenunenus kpemHusi B npupone. O0mue npencrasneHust o0 oxcune kpemuus (IV) m xpemHueBOH
kucijore. CHIMKAThL, UX HCIOJIb30BaHHE B OBbITY, B MPOMBIIIJIEHHOCTH. BajkHelne cTpouTenbHbIe
MaTepuasibl. KepaMHKa, CTEKJIO, LeMEeHT, OeToH, xkene300eToH. Ilpobnembr Oe3omacHOro
HCTIOJIB30BAHUS CTPOUTENBHBIX MATEPHANIOB B TOBCETHEBHOMN JKU3HH.

Xumuueckuit IKcnepumenm:

u3yueHne OOpa3loB HEOPTraHMYECKHX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKIUil Ha XJOPHIA-HOHbI M HAONIOAEHHE NPU3HAKOB HX MPOTEKAHHS, OIBITHI,
oTpakaromue (QU3NUEeCKHe W XUMHYECKHE CBOWMCTBA TaJIOTEHOB M WX COCOMHEHUH (BO3MOXHO
UCTIOJNB30BAHUE BHIEOMATEPUANIOB), O3HAKOMJIEHHE C o0pasuaMu XJOpPHAOB (TaJlOTE€HHIOB),
O3HaKOMJICHHE ¢ o0pasmamMu ceppl M €€ COeNUHEHMsIMH (BO3MOXKHO  HCIOJb30BaHHE
BUJEOMATEpHUANIOB),  HaOmomeHue  mpomecca  OOyriiMBaHWS — caxapa  MOA  JIeWCTBUEM
KOHIIEHTPUPOBAHHOW CEPHON KHUCIIOTHI, H3yYeHHE XHMHYECKHMX CBOWCTB pa30aBleHHONH CepHOH
KHCJIOTBI, TPOBEICHHE Ka4deCTBEHHOW peakuMu Ha Ccyab(aT-uoH U HaONIOJeHWe MpHU3HaKa &
NPOTEKAHMs, O3HAKOMIIEHHE C (PU3NYECKHMMM CBOWCTBaAMH a3oTa, (ocdopa M UX COCOUHEHUI
(BO3MOXXKHO HCIOJIB30BAHUE BUICOMATEPHUAJIOB), OOpasmaMu a30THBIX U (PochopHBIX ynoOpeHwui,
NoJiydeHue, coOupaHue, pacro3HaBaHHWE W M3YYEHHE CBOMCTB aMMHAKa, NMPOBEACHHE KauyeCTBEHHBIX
peaknuii Ha MOH aMMOHHMA U (pocdar-uoH M M3yUeHHE MPU3HAKOB MX MPOTEKAHUs, B3aUMOJEHCTBHE
KOHIIEHTPUPOBAHHON Aa30THOH KHCJIOTHI C MEAbIO (BO3MOXKHO HCIIOJB30BAHUE BHAEOMATEPHAJIOB),
U3yueHHe MOJeJel KPUCTAJUIMYECKHX peInETOK anMasa, rpadura, QyiepeHa, O3HAKOMIIEHHE C
nporeccoM  ancopOLMK  PacTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM yIIIEM U YCTPOHCTBOM
NPOTHBOra3a, IMOJNyYeHHe, COOMpaHue, pPacliO3HABAHWE W M3YYEHHE CBOMCTB YIJIEKHUCIOrO Tasa,
NPOBEICHUE KAYEeCTBEHHBIX peakUuii Ha KapOOHAT M CHJIMKAT-MOHBl U HM3YYEHHE MPH3HAKOB HX
NPOTEKaHMs, O3HAKOMJICHHE C  TMPOAYKLUMEH  CHJIMKATHOH  NPOMBINUIEHHOCTH,  pELICHHE
SKCIIEPUMEHTAIIBbHBIX 3a7a4 1O TeMe « BaskHelne HeMeTaulbl U UX COSAMHEHUS .

MeTanabl M MX COeIMHEHHUS

OOm1ast XapakTepPUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX IMOJIOKEHHS B
Ilepuoauueckoit cucreme xumudeckux saemenToB [[. 1. Menneneesa u crpoenusi aromoB. CTpoeHue
MeTaJuIoB. MeTanyeckasi CBsI3b U METAJUINYECKasi KPUCTAJUTHYECKas! PeIETKA. DIEKTPOXUMUIECKUI
psin HampsDKeHUH MertauioB. Du3nuecKke W XMMHUYECKHe cBoicTBa MerawioB. OOmme crocoOsl
noJjiy4eHus MetTayyioB. [IoHATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HH.
CrnnaBsl (CTasb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U MPOMBILIUIEHHOCTH.

[Ienounsie MeTambl: nojgoxeHue B [lepuoanyeckoii cucreme xuMuieckux 3aemeHton . U
MenpeneeBa, CTpOSGHHE MX aTOMOB, HaXOXXACHHWE B mpupoae. Pusnyeckne M XUMHUYECKHUE CBOMCTBA
(Ha mpumepe Hatpus U kanus). OKCHUABI U THAPOKCUABI HATpUs M Kaimusl. lIpuMeHeHHne InenodHbIX
METAJUIOB U UX COCUHEHUN.

IIlenoyno3eMenpHbIE METAUIBI MArHUNA U KaJIBLMN: MONOXkeHue B llepuonnueckon cucreme
xumudeckux saemeHToB [ M. MeHneneeBa, CTpO€HME HX aTOMOB, HaxOXXICHUE B MPUPOIE.



Qusnyeckue U XUMHYECKHUE CBOWCTBA MarHUs W Kaiblius. BaxkHelinvue coenMHEeHUs KajbIus (OKCH],
THOPOKCHUN, coH). JKECTKOCTD BOIBI U CIIOCOOBI €€ YCTPaHEHMSI.

AmomuHuit: nonoxenue B Ilepuomnueckoill cucreme xumuueckux snemeHtos I M.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXJAeHHe B mpupone. Pusndeckue M XUMHYECKHE CBOHCTBA
aMOMUHUS. AMPOTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA AITFOMUHUS.

Keneso: nonoxenue B [lepuoauyeckoii cucreme xumuieckux 3yemMeHToB . 1. Menneneesa,
CTPOCHHE aTOMa, HaXOXIeHue B mpupoxae. Pusnveckne M XMMHUYECKHE CBOWCTBA >kene3a. OKCUIbL,
rugpokcunsl u comn xenesa (1I) u sxenesa (11I), mx cocras, CBOWMCTBA U MOy UYSHHE.

Xumuueckuii IKCHEpUMEHM:

O3HaKOMJIEHHE ¢ 00pa3laMu METAJUIOB U CILIABOB, UX (PU3UUECKUMHU CBOHCTBAMH, U3Y4YECHHE
PE3yJIbTATOB KOPPO3UHM METAJUIOB (BO3MOXKHO HCIIOJNIb30BAHUE BHIEOMATEPUANIOB), OCOOEHHOCTEH
B3aUMOJICHICTBHSI OKCHJIA KaJIbLUsI U HATPHsI ¢ BOAOH (BO3MOXKHO HCIIOJIb30BAHHE BUAECOMATEPHAJIOB),
UCCIIEIOBAHNE CBOMCTB JKECTKOH BOABI, MpOLIeCCa TOPEHHs JKejle3a B KHUCIopone (BO3MOXKHO
UCTIOJIB30BAHUE BHUIEOMATEPHANIOB), TNPU3HAKOB MPOTEKAHHMsS KAYECTBEHHBIX PEAKIHMi HAa WOHBI:
MarHus, KaJbl¥s, amoMuans, uHKa, skenesa (1) u xenesa (I1I), menu (II), HabOnroneHne U onvicanue
NPOIIECCOB OKPAIIMBAHMS TUJIAMEHH WOHAMH HATPHS, KAJTUs M KaJbLHsl (BO3MOXKHO HCIOJIb30BAHHE
BUZEOMATEPHAJIOB), HCCIEAOBaHHE aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHHUS W TUAPOKCHAA
LIMHKA, PELICHNE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe « BakHeH e MeTaibl U UX COSTUHEHHS .

XHMHS H OKPY’KaI0Iasi cpeaa

Bemectsa u marepuaibl B NOBCEAHEBHOH JKM3HU 4esioBeKa. be3omacHoe HCronb30BaHHE
BEIIECTB M XUMUYECKHX peakiuii B OpiTy. IlepBast moMOLIE MPH XUMHYECKHX OJKOTaxX M OTPABJICHUSX.

XUMHUECKOe 3arpsi3HEHHE OKpPYy Karoleill cpenbl (mpeaenbHast AOMYCTUMAasi KOHLEHTPAIUs
Bemiects, nanee — [1/1K). Ponb xuMuu B peieHur 3KOJIOTHIECKUX MPOOIeM.

Xumuueckuii IKCRepUMEeHm:

u3yueHne o0pa3oB MaTepPHaJIOB (CTEKJIO, CIIABbl METAJUIOB, OJUMEPHBIE MATEPHAJIBI).

Mesicnpeomemitvie ceszu

Peanm3auuss MeXNpeAMETHBIX CBSI3€H NMPH U3YUEHHH XUMHUH B 9 KJlacce OCYLIECTBISIETCS
Yyepe3 HCIONb30BaHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX IMOHSITUH, TAK M TMOHATHH, SBISIFOIIUXCS
CHUCTEMHBIMH IS OTZIEJIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mne ecTeCTBEHHO-HAYUYHBIC TMOHITHS. HAyYHBIH (PAaKT, TMIOTE3a, 3aKOH, TEOPHs, aHAJIN3,
CHHTE3, KiacCu(HKaLUsl, TEPUOAMYHOCTb, HAOMIOIEHHE, SKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHNUE,
MOJIENIb, SIBJICHHE, TAPHUKOBBIN 3 (PeKT, TEXHOIOTHsA, MaTEepPHAIbI.

Odusznka: Marepus, aTroM, 3JIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIWA, H30TOIIbI,
PaTNOaKTUBHOCTb, MOJIEKYJIA, HJIEKTPHUECKUH 3apsAl, MPOBOAHHUKH, IONYyIPOBOAHHUKH, TUJIEKTPUKH,
¢doTOo3IEMEHT, BEINECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHE BEIecTBa, ra3, pacTBOp,
PacTBOPUMOCTD, KPUCTALIMYECKAs] PELIETKA, CIUIaBbl, (PU3MUECKHEe BEJIWYHHBIL, €IUHHULIBI H3MEPEHHUS,
KOCMHYECKOE MPOCTPAHCTBO, TUIAHETHI, 3B&3/b1, CONHLIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, SKOCHCTEMA, MUHEpAIbHbIE YIOOpPEHHS,
MHUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadust: armocdepa, runpochepa, MUHEpPaAIBI, TOPHBbIE TOPOIBI, TOJIE3HbIE UCKOMIAEMBIE,
TOILTUBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIIETI'O OGPA3OBAHMNA

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJNbTaThl OCBOEHHsS MPOrPaMMbl OCHOBHOrO o0mero o0Opa3oBaHus
IOCTHTAIOTCSl B XOne OOYYEeHHS XUMHUH B €IUHCTBE y4eOHOW M BOCIIUTATEIBHOH NESTEIBbHOCTH B
COOTBETCTBUH C TPAAULIMOHHBIMH POCCUHCKUMH COLMOKYJIBTYPHBIMH U IOyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSIMU, TPHUHATBIMH B OOINECTBE NpaBWJIAMH W HOPMaMH TOBEIACHUS M CIIOCOOCTBYIOT
nporeccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS U COLMAIM3ALMH O0YYarOIIUXCSL.

JIMYHOCTHBIE PE3yNBTaThl OTPAKAIOT TOTOBHOCTb OOYYAIOLIUXCS PYKOBOACTBOBATHCS
CHCTEMOH MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALNH U PaCIIUPEHUE ONbITA ACATEIBHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YaCTH:

1) mATPHOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOLIEHHsI K OT€YECTBEHHOMY KYJBTYPHOMY, HUCTOPHYECKOMY M HAyYHOMY
HACJIENNIO, TIOHMMAaHUsl 3HAYEHUs] XWMHYECKOH HayKd B JKU3HH COBPEMEHHOro oOIIecTBa,
CHOCOOHOCTH BJIAAETh JOCTOBEPHOH wWH(pOpPMAIMEed O MepedoBbIX MOCTIDKEHHSIX W OTKPBITHAX
MHUPOBOH M OTE€UYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 yCTpOICTBE MUpa U
00111eCcTBA;

2) rpa’kIaHCKOr0 BOCTIUTAHMS:

NPEACTaBICHNUS O COLMAJbHBIX HOPMAax M TMPAaBHJIAX MEXIJIWYHOCTHBIX OTHOLIEHUH B
KOJUICKTHBE, KOMMYHUKaTHBHOHN KOMIIETEHTHOCTH B 00IIeCTBEHHO MIOJIE3HOH,
y4eOHOUCCIIEIOBATEIbCKOM, TBOPUECKOW W APYTUX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOH COBMECTHOH AEATENbHOCTH TPHU BBIMOJHEHWH YYEOHBIX, IMO3HABATEJIbHBIX 3ajad,
BBIMTOJIHEHUN XUMHUYECKHUX OSKCIIEPHUMEHTOB, CO3MaHMU Y4YeOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOINOHMMAHUIO W B3aUMOIIOMOIIM B TPOLIECCE STOW y4eOHOH MeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEACHHE M MOCTYIKH CBOMX TOBApPHUINEH C MO3ULUU HPABCTBEHHBIX U IMPABOBBIX
HOPM C YYETOM OCO3HaHUS TIOCJIEACTBUN TOCTYIIKOB,

3) HeHHOCTH HAYYHOT0 MO3HAHMSA

MHPOBO33PEHUYECKHE NPEACTABICHUS O BELIECTBE U XUMUYECKOH peakiuy, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTHs HAYKH W COCTABJSIIOLINE OCHOBY JUII TOHMMAHHUS CYIIHOCTH
HAy4YHOH KapTUHbI MHpPA, MPENCTaBIEHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BHTHS IMPHUPOIEL,
B3aUMOCBSI35IX Y€JIOBEKA C MPUPOAHON CPEAOH, O POJIM XUMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN,

NO3HABATENIbHbIE MOTHUBBI, HAIpPABICHHbIE HAa IMIOJNyYEHHE HOBBIX 3HAHUH 10 XUMHH,
HeoOXonuMble st OOBACHEHHs] HaONIOJaeMbIX MPOLECCOB M SIBICHHH, IO3HABATENbHOM,
UH(POPMALIMOHHON M YHMTATENbCKOW KYJBTYpbI, B TOM YHCJI€ HAaBBIKOB CAaMOCTOSITEIBHOH paboThI C
y4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATypOH, MOOCTYNHBIMH TEXHHUYECKHIMH CPEICTBAMHU
UH(POPMALMOHHBIX TEXHOJIOT U,

uHTEepeC K OOY4YeHHI0O M MO3HAHHUIO, JIIOOO3HATENBHOCTb, TOTOBHOCTb M CHOCOOHOCTH K
caMOO0pa30BaHMIO, TPOEKTHOH U HCCIENOBATEIbCKONH IESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBJIEHHOCTH U YPOBHs 00yUeHHs B JaJbHEHIIeM,

4) popMupoOBaHHUS KYJbTYPbI 3A0POBbSL:

OCO3HaHME LIEHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOLIEHHSI K CBOEMY 3IIOPOBBIO, YCTAHOBKU
Ha 370pOBBI 00pa3 JKU3HM, OCO3HAHHE TIOCIEACTBHA U HENPHUSATHE BPEAHBIX IPUBBIYEK
(ymorpeOneHusi ankorois, HApKOTHKOB, KypeHUs), HEOOXOAMMOCTH COONIONEHHs IPaBHI
Oe30macHOCTH MpU OOPALIEHNH C XUMHYECKUMH BEIIECTBAMH B OBITY U PEaIbHOM XKHU3HH,

5) TpynoBoro BocnuTaHusi:



WHTEpeC K MPAKTHYECKOMY H3yYEeHHIO mpodeccuii U Tpylna pa3iMdHOro poja, YBaKEHHE K
TPyAy W pe3yJibTaTaM TPYOOBOU NEATENbHOCTH, B TOM YHCJIC HA OCHOBE MPUMEHEHUs MPEAMETHBIX
3HAHWHA MO XUMHH, OCO3HAHHBIN BHIOOP MHAMBUAYAIBHON TPAEKTOPHH MPOIOJIKEHUST 00pa3oBaHUs C
y4€TOM JIMYHOCTHBIX HWHTEPECOB U CIIOCOOHOCTH K XHMHH, OOINECTBEHHBIX WHTEPECOB W
notpedHOCTeH, ycnemHoi npodeccuoHaNbHON NeATEIbHOCTH U PA3BUTHA HEOOXOMUMBIX YMEHHH,
TOTOBHOCTB aaNTHPOBATHCS B MPO(ECCUOHANBHON cpene;

6) 3K0JIOrH4YeCKOro BOCIUTAHUS:

SKOJIOTHYECKH 11eJIeCO00pa3sHOe OTHOIIEHHE K MPUPOAE KaK HUCTOYHHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIeCTBOBAaHWS, MMOHUMAaHHE LIEHHOCTH 3I0pPOBOTO M 0Oe30macHOro obOpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCHXUYECKOMY 3A0POBBIO, OCO3HAHUE
LEHHOCTU COONIOAeHUs] mpaBuil OE30MaCHOTO TOBEAEHUs Mpu paboTe C BEIIeCTBAMHU, a TaKXkKe B
CUTYAIUsX, YIPOKAKOLINX 3J0POBBIO U KU3HU JIIOACH,

CrOCOOHOCTH MPUMEHSITh 3HAHUSI, MMOTyYaeMble TIPH M3YUYEHUH XUMUH, IJI PEIICHUs 3a/ad,
CBSI3aHHBIX C OKPY>KaIOLIEeH MPUPOAHONU CPEeNOM, AJI MOBBILIEHUS YPOBHs SKOJOTMYECKONU KYJIBTYPBI,
OCO3HaHUs TJIOOATBPHOrO XapakTepa 3KOJOTMYECKUX MPOoOJIeM M MyTel WX pelleHUs MOCPEACTBOM
METO/IOB XUMHH, 3KOJOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATBHCS UM B IO3HABATEJbHOM,
KOMMYHUKATUBHOM U COLIMAIbHOMN MPAKTHUKE.

METANPEAMETHBIE PE3YJIBbTATDI

B cocraBe wMmeranpenMeTHBIX pPe3yJbTATOB BBIACJSIOT 3HAYUMBbIE ISl (DOPMHUPOBAHUS
MHPOBO33peHUsT OOIIEeHAYYHbIE TOHSTHS (3aKOH, TEOpHs, NPHHILUI, THIOTe3a, (akT, CUCTEMA,
MPOLIECC, JKCIMEPUMEHT U JPYroe.), KOTOpbIe HCIOJB3YIOTCS B €CTeCTBEHHO-HAYYHBIX Y4YeOHBIX
nmpeaMeTax M MO3BOJIIOT HA OCHOBE 3HAHWH W3 3THX MPenMeToB (HOpPMHUPOBATH MPEICTABICHHE O
LEJIOCTHOW HAy4YHOH KapTHHE MHpa, W YHUBEpCaIbHble ydeOHble NeHCTBUS (TIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETyJISITUBHBIC), KOTOpbIe oOecreunBaroT (HOPMHPOBAHHE TOTOBHOCTU K
CaMOCTOSITEJILHOMY TUTAHHPOBAHUIO M OCYIIECTBIICHUIO YYEOHOM NesITeNbHOCTH.

IHo3HaBaTenbHBIE YHHBEPCAJbHBbIE YUeOHbIE JeHCTBHS

ba3oBble JJoruveckKne aeHCTBUSA:

YMEHUSI UCTIOJIb30BATh MPUEMBI JIOTHUECKOTO MBILLJICHHS TP OCBOCHUH 3HAHUI. PaCKPhIBATh
CMBIC]T XUMHYECKUX TIOHATUHN (BBIIEISTh UX XapaKTePHbIE MPU3HAKH, YCTAHABJIUBATbL B3AUMOCBSI3b C
OPYTHUMH TIOHSTUSIMH), WCIOJIb30BATh TMOHSATHS s OOBSICHEHHUsS] OTHENBbHBIX (DAKTOB W SIBJICHHIA,
BBIOMpATh OCHOBAHHSI W KPUTEPUH I KJIACCHU(PUKAIMK XUMHUYECKHX BEIIECTB M XUMHUYECKUX
peakuuii, yCTaHaBIUBATh MPUYMHHO-CIICACTBEHHBIE CBS3U MEXKAY OOBEKTAMH W3YYEHHsS, CTPOHTH
JIOTUYECKHE pacCykaeHuss (MHIYKTUBHBIC, NEAyKTHBHBIC, [0 AaHAJIOTHH), JeJaThb BBIBOABI U
3aKJIIOUEHHNS;

yMEHHE MPUMEHSITh B MPOLECCe IMO3HAHUS TOHATHS (MPEAMETHbIE U METalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIC) MOMIENH, HCIOJNb3yeMble B XHMHH, MpeoOpa3OBbIBATh IIUPOKO
MPUMEHSeMblE B XUMHU MOZENbHBIC TPEACTABICHHUS — XUMHYECKUNA 3HAK (CHMBOJ 3JIEMEHTA),
XUMU4eckasi popMmysia U ypaBHEHHE XUMHYECKOH Peakuy — NMPU PeleHuH y4eOHO-TO3HABATEIbHBIX
3a7a4, ¢ y4€TOM 3THUX MOJEJbHBIX MPEICTABICHUN BBIABISITH U XapaKTEPU30BaThb CYIIECTBEHHBIC
MPU3HAKY U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHYECKUX PEAaKIUH, BbISIBIISTH OOIINe
3aKOHOMEPHOCTH, NPUYNHHO-CJICICTBCHHBIC CBSI3M M MPOTUBOPEYHS B HM3yYaeMbIX MPOLIECCAX H
SIBJICHUSIX.

ba3zoBble ucclien0BATEIbCKHE NEHCTBHS:

YMEHHE MCIOJIb30BAaTh MOCTABJIEHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE
B KauecTBE OCHOBBbI 1Jisi (POPMHPOBAHHS THIIOTE3bI MO TMPOBEPKE MPABHJILHOCTH BBICKA3bIBAEMBIX
CY>KIICHH,



npuoOpeTeHne OmbiTa MO IUTAHUPOBAHMIO, OPTaHM3aLUN M TPOBEAEHHIO YYCHHYECKHX
SKCIIEPUMEHTOB, YMEHHE HaOJIoAaTh 3a XOAOM MpOLEecCa, CaAMOCTOSITENbHO MPOTHO3HPOBATH €ro
pesyabrar, (GopMyJIupoBaTh OOOOIIEHHS W BBIBOABI IO pPe3yJbTaTaM MPOBEAEHHOIO OIIbITA,
HCCIIEIOBAHMS, COCTABIISATh OTYET O MPOJIETAHHON padoTe.

Pa6ora ¢ undopmanmneii:

yMEHHE BBIOMPATh, aHAIM3UPOBATh U HHTEPIPETUPOBATH UH(POPMALIUIO PA3THYHBIX BUAOB U
dopM mpencraBieHUs, MOJNYyYaeMyl0 M3 pa3HbIX MCTOYHHKOB (HAyYHO-TIOMyJSIpHAs JUTEparypa
XUMHYECKOTO CONEPIKaHMs, CIPaBOYHBIE MMOCOOMs, pecypcbl MHTepHETa), KPUTHUECKH OLEHHBATH
NPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIHIO;

yMEHHE MPUMEHSITh Pa3jIMYHble METOIBI U 3aMpPOChl NPHU MOUCKe U OTOOpe MHpOpMaLuHu U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX JJIsl BBIMOJHEHHsS YYeOHBIX M IMO3HABATEIBHBIX 3a7a4
ONpPENEeIEHHOr0 THMA, NPUOOPETEeHHe OmbliTa B O0JACTH HCIONB30BAaHUS HMH(OPMALIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUN, OBJAJACHHE KYJbTYPOH AaKTHBHOTO HCIONb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OPMy NpPEACTaBICHUS WHPOPMALUU
U WIUIIOCTPUPOBATH peIlaeMble 3a7aud HECJIOKHBIMH CXEMaMH, TuarpaMMamMH, APYruMH (popmamu
rpadUKu ¥ UX KOMOWHAIUSIMU,

yMEHHE HCIIONb30BaTh M AaHAJM3MPOBATh B Iporecce y4eOHOM M HCCIenOBaTEeNbCKON
AESITeTbHOCTH MH(OOPMALIMIO O BIMSHHUU MPOMBIIIJIEHHOCTH, CEJIbCKOrO XO3HCTBA U TPAHCIOPTa HA
COCTOSIHHE OKPY KaroIeil MPUPOIHOH CPeabl.

KoMMyHHKATHBHBIE YHUBEPCATbHbIE Y4eOHbIE JeHCTBHS:

yYMEHHUs 3371aBaTh BOMPOCHI (B X0 Auaiora U (WiK) TUCKYCCHH) MO CYIECTBY 00CYKaaeMOoi
TeMBI, (OPMyIMPOBATE CBOU MPEAJIOKEHHUSI OTHOCUTENBHO BBITIOJIHEHUS MPEJIOKEHHON 3a1a4y;

YMEHHUS MPEACTABIIATD MOTYYSHHbBIE PE3yJIbTAThl MO3HABATEIBHON NEATEIPHOCTH B YCTHBIX U
NMUCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALMIO PE3yJIbTATOB BBIMOJIHEHUS! XUMHUYECKOTO 3KCIIEPHUMEHTA
(mabopatopHoro ombita, JabOpaToOpHOW padOTHl MO HMCCIEAOBAHUIO CBOHCTB BEINECTB, y4eOHOrO
MPOEKTA);

yMEHUs1 y4eOHOro COTPYAHHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOH IIO3HABATENBbHOW U
HCCIIEIOBATEIbCKON JIEATENIbHOCTH MPH PELISHUH BO3HUKAIOLIMX MPOOJIeM Ha OCHOBE yuéra OOImx
UHTEPECOB M COIJIACOBAaHUS NO3ULUI (0OCyXneHus, OOMEH MHEHHSMH, «MO3TOBBIE LITYPMBD»,
KOOPAMHAIMS COBMECTHBIX ACHCTBHUI, ONpENeeHNe KPUTEPHEB IO OLEHKE KadeCTBa BBITOJHEHHOH
paboThl 1 ApyTHE).

PeryisiTuBHBIE YHUBEpPCAJIbLHBbIE yUeOHbIE AeiCTBHS:

YMEHHE CaMOCTOATENIBHO ONPENENATh LENH AEATENbHOCTH, IJIAHUPOBATh, OCYLIECTBISTb,
KOHTPOJIMPOBATh M MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JEATENbHOCTD, BBHIOMpPATh Hambosee
s dexTuBHBIE CIOCOOBI peleHus] y4eOHbIX U MMO3HABATENbHBIX 33/1a4, CAMOCTOSTEIBHO COCTABJISITH
WM KOPPEKTUPOBATH MNPEIJIOKEHHBIA AJrOPUTM ACHCTBUH NpPU BBINOJHEHUHU 3aJaHUN C Yy4ETOM
MOJIyYeHHUs] HOBBIX 3HAHUH 00 mM3y4aeMblx OOBEKTaX — BEI[ECTBAX M PEAKLUsIX, OLCHUBATh
COOTBETCTBHE MOJYYEHHOIO Pe3yJIbTaTa 3asBJICHHON IIeJIM, YMEHHE HCIIONb30BaTh U aHAJIM3HPOBATH
KOHTEKCTBI, IPEAJIaraéMble B YCIOBUH 3a1aHHH.

NPEJIMETHBIE PE3YJBbTATBI

B cocraBe mpeaMeTHBIX PE3YJIBTATOB IO OCBOCHUIO 00S3aTENBHOTO COAEPIKAHUS,
YCTAaHOBJIEHHOTO  NaHHOW  (enmepanbHON  pabouell  mporpaMMmoii,  BBIAENSIOT.  OCBOCHHbBIE
O0y4aroIMMHUCsT HAYYHbIE 3HAHUS, YMEHHs M CIIOCOOBI AeHCTBUH, crienunpuveckue s IMPeaMeTHON
obmactu «XuMus», BHIAbI AEATEILHOCTU TO TMOJYYSHHIO HOBOTO 3HAHUS, €ro WHTEPIPETaLNH,
npeoOpasOBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CHTYAI[UsIX.



K koHmy oOyueHust B 8 kJjiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE OJLKHBI
oTpakaTh CHOPMUPOBAHHOCTD y OOYHAIOLTUXCS YMEHHIA:

o PacKphIBATH CMBIC]T OCHOBHBIX XUMHUYECKHX TOHSITHNA. aTOM, MOJIEKYJa, XUMHYECKUH
3JIEMEHT, TMPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OIHOPOAHAs W HEOOHOPOMAHAs),
BAJICHTHOCTb, OTHOCHTEJbHAS aTOMHAasi M MOJIEKYJSIpHAs Macca, KOJHYECTBO BEINECTBA, MOJIb,
MOJISIPHAsl Macca, MaccoBasi AOJs1 XUMHUYECKOTO 3JIEMEHTa B COSIUHEHHH, MOJISIPHBIH OOBEM, OKCHI,
KHCJIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIIEHUS, XUMHYECKasl PEeaKius,
KJacCU(pUKALUs pPEeaKUUN: Peakud COSNUHEHMs, PEaKIMHU pa3jIOXKEHUs, PEeaKUUH 3aMeIleHus,
peakmu OOMEHa, 3K30- U 3HAOTEPMHUYECKHE PEAKIHH, TEIUIOBOH 3(Q¢eKT peakuuu, sapo aTroMma,
SJIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOWTallb, pPaguyC aTroMa, XUMHUYECKas CBs3b, IMOJISIPHAs H
HETIOJISIpHAsl KOBAJIGHTHAs CBSI3b, MOHHAsl CBSI3b, MOH, KATHOH, AaHUOH, PAacTBOP, MAaccoBasl IOJs
BelecTBa (MPOLIEHTHAS] KOHLIGHTPAIIHsI) B PaCTBOPE;

o WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKHX TMOHSTUH U NPUMEHSTh 3TH
TIOHSITHS TIPY OMTUCAHUY BEIIECTB M MX MPEBPAIICHHIA,

o UCTIONB30BAaTh XMMHUYECKYI0 CHMBOJIHKY [UISI COCTaBleHHs (POpMyJ BelIeCTB U
YPaBHEHHH XUMUYECKHUX PEAKLIUM;

o OTpeNeNATh BAJICHTHOCTb aTOMOB 3JIEMEHTOB B OWHApPHBIX COENUHEHUSX, CTEINCeHb
OKHUCIICHHsI 3JIEMEHTOB B OMHApPHBIX COCAMHEHUSX, NMPHHAIJIEKHOCTh BEIIECTB K OINpPeNeIEHHOMY
KJIacCy COeOWHEHHWH 1o (¢GopMysiaM, BHI XUMHUYECKOW CBA3M (KOBAJEHTHAs W WOHHAsA) B
HEOPTraHUYECKUX COCIMHEHUSX;

. packpeiBath cMbIca Ilepuonnyeckoro 3akona JI. 1. Menpneneesa: n1eMOHCTpUPOBATH
NOHUMAHHE TMEPUOIUYECKON 3aBHCHMOCTH CBOWCTB XHMHYECKHUX 3JIEMEHTOB OT WX IOJOXEHHUS B
ITepronnueckoll cucTeMe, 3aKOHOB COXPAaHEHHMs MAacChl BEILIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUs], 3aKOHa ABOTazpo;

o ONMHUCBHIBATD U XapakTepuszoBaTh TaOnmuHyro ¢opmy Ilepuonudeckoii cucTeMbl
XUMUYECKUX 3JICMEHTOB. pa3jiMdaTh TNOHSATUS «IJIaBHas mnoxarpymma (A-rpynma)» U «mobodHas
nonrpynna (b-rpymnma)», Manbie u OOJbIIHE MEPUOIBbI, COOTHOCUTH 00O3HAYEHUS, KOTOPBIE UMEIOTCS B
tabmune «[lepuogudeckast cuctema xumudeckux sjemeHToB J[. M. MenneneeBa» C YHCIOBBIMH
XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsAn sapa, oOliee YUCIo
3JIEKTPOHOB H PACIIPENENICHUE UX T10 3JIEKTPOHHBIM CJIOSIM);

o KJIaCCU(UIIUPOBATh XUMHUYECKHUE 3JIEMEHTBI, HEOPTAHUMYECKHE BEINEeCTBA, XMMHUYECKHE
peakuu (TI0 YHCIy U COCTABY YYACTBYIOIINUX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3D PeKTy);

. XapaKTepu3oBaTh (OMUCHIBATB) OOIMME XUMHUYECKHE CBOWCTBA BEINECTB Pa3IMYHBIX
KJIACCOB, TOATBEPXKIAasl OIMUCAHWE TMPHUMEPaMU MOJEKYJSIPHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKLIU;

o NPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX KAaU€CTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHHUS XUMHUYECKIX MPEBPAIICHUA B PA3JIUNYHBIX YCIOBUSIX;

o BBIYUCIISITE OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChbl BEIIECTB, MACCOBYIO
JOJII0 XMMHUYECKOTrO 3JIeMEHTa Mo (opMyJie COSAMHEHHs, MAaCCOBYIO JIOJIO BEINECTBA B PAacTBOPE,
MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOHN PEaKIIHH;

o NPUMEHSTh OCHOBHBIE ONEPALUH MBICIUTEIbHON AESITeTbHOCTH — aHAJIU3 U CHHTES,
cpaBHEHHE, 00OOILIeHNEe, CUCTEMATU3ALUI0, KIaCCU(UKALINIO, BBISBICHHE MPUYUHHO-CIEICTBEHHBIX
CBSI3eH — U1 M3yYEHHUS! CBOMCTB BELIECTB U XUMHYECKHX PEAKLUH, €CTECTBEHHO-HAYYHBIE METOIbI
NO3HaHUS — HAOJIOIeHNe, U3MEPEHUE, MOJIEINPOBAHUE, SKCIIEPUMEHT (peasIbHbIA M MbICIICHHBIH);



o CNIEIOBaTh TMpaBWJIAaM TIOJNB30OBAHUS XHUMHUYECKOW TMOCYNOH M 1abopaTOpHBIM
0o0opyIOBaHUEM, a TAKXKe MPaBUIaM OOpAIIEHUS C BEIECTBAMU B COOTBETCTBHH C MHCTPYKLIMAMH T10
BBIMTOJIHEHUIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB MO TOJYYEHUI0 U COOMpPaHUIO ra3o00pasHbIX
BeIIeCTB (BOAOPONA M KUCJIOPOA), MPUTOTOBJIICHUIO PACTBOPOB C OMpENeNEHHONW MAacCOBOW Moyei
pPAacTBOPEHHOTO  BEINECTBA, IUIAHUPOBATb W MPOBOAUTH XHUMHYECKHE OKCHEPUMEHTBHI  I10
PacIIO3HABAHUIO PACTBOPOB IIEJOYEH M KUCIOT C MOMOINBI WHAMKATOPOB (Jlakmyc, deHondranen,
METHJIOPAHXK U IPYTHE).

K kxoHmy oOyueHust B 9 kJjiacce NpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE OJDKHBI
oTpakaTh CHOPMHUPOBAHHOCTH y OOYHAIOLTUXCS YMEHHIA:

o PaCKpbIBATh CMBICI OCHOBHBIX XUMHYECKHX MOHSITHH: XUMHYECKHH 3JIEMEHT, aTOM,
MOJIEKyJla, HMOH, KaTHOH, aHHOH, IMIPOCTO€ BEILIECTBO, CIIOKHOE BEINECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCJICHHS], XUMHUECKasi PEaKLUsl, XUMHUYECKasl CBsA3b, TEIUIOBON
s¢dexkT peaknuH, MOJb, MOJSIPHBIH  OOBEM, pacTBOpP, OJIEKTPOJHUTHI,  HEIJEKTPOJHTHI,
3JEKTPOIUTHYECKAs TUCCOLMALINS, PEAKIINH HOHHOTO OOMEeHa, KaTajJn3aTop, XUMHUIECKOE PAaBHOBECHE,
oOpaTtuMble U HEOOpAaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIC PEAKLHH, OKHUCIUTEID,
BOCCTAHOBUTEJNIb, OKHCIIEHHE M BOCCTAHOBJICHHE, AJUIOTPOMNUs, aM(POTEPHOCTb, XUMUYECKas CBS3b
(xoBaNeHTHAs, MOHHAsL, METAJUTNYECKas), KPUCTAJUINYECKAs PEIIEéTKa, KOPPO3HMsl METAJIOB, CILUIABHI,
CKOPOCTb XUMHUYECKON peaKkLuu, NpeaeapHo gonycrumas konueHtpanus [1/IK BewecTsa,

o WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHYECKHUX TMOHSTHH U NPUMEHSTH 3TH
MIOHSATHSI IPH ONTHUCAHUU BELIECTB U MX MPEBPALICHHI,

o UCTIONB30BAaTh XHMUYECKYI0 CHMBOJIHKY JUISI COCTaBleHHMs (POpPMyJT BeLIeCTB U
YPaBHEHMH XUMUYECKHUX PEAKLIUM;

o ONpenesATh BAJEHTHOCTb W CTENEeHb OKUCJICHUS XHUMHYECKHX OJJIEMEHTOB B
COEAMHEHUSIX Pa3IMYHOrO COCTaBa, MPUHAJIEKHOCTD BELIECTB K ONPENeNEHHOMY KJIACCy COSTUHEHUN
no ¢opMmyiaM, BUI XUMHYECKOH CBS3M (KOBAJEHTHAs, NOHHAS, METAJIMYECKAs)) B HEOPTaHUIECKHX
COCAMHEHUSX, 3apsl HMOHAa IO XHMMHUYECKOH (opMylie, XapakTep Cpeabl B BOIHBIX PacTBOPax
HEOPTraHMYECKUX COSAMHEHUH, TUI KPUCTAJUINIECKOHN PEIIETKHN KOHKPETHOTO BEIECTBA;

. packpeiBaTh cMmbicha Ilepuonnueckoro 3akoHa /. M. MenneneeBa u A€MOHCTPUPOBATH
€ro TIOHMMAaHME. ONKChIBATL M XapakTepuzoBaTh TaOnmmuHyo (opmy Ilepuommueckoil CHCTEMBI
XUMHYECKUX 3JIEMEHTOB. pPa3JIn4aTh IOHATUS «TJIaBHas mnoxarpymma (A-rpynma)» u «moOovHast
nonrpynna (b-rpymnma)», Manbie u OOJbIIHE MEPUOIbI, COOTHOCHTH 00O3HAYEHUS, KOTOPBIE UMEIOTCS B
NepUOIUYECKOil Tabnuie, C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS AaTOMOB XHMHYECKHX
3JIEMEHTOB (COCTaB | 3apsip sipa, odluee YHCIIO 3JIEKTPOHOB M PaclpenesieHue MX IO 3JIEKTPOHHBIM
CosiM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB U WX COSAMHEHHNA B
npeaenax MaJblX MEPHOAOB U IIABHBIX MOATPYII C YUETOM CTPOSHHSI UX aTOMOB,

o KJIaCCU(UIIUPOBATh XUMHUYECKHUE 3JIEMEHTBI, HEOPTAaHUYECKHE BEINEeCTBA, XMMHUYECKHE
peakuy (1O YUCIYy U COCTaBy YYACTBYIOIIUX B PEAKLUUU BEIIECTB, MO TEIUIOBOMY 3(dexTy, 1o
U3MEHEHUIO CTETIeHEH OKHUCIICHUS] XUMHUYECKUX SJIEMEHTOB);

o XapakTepu3oBaTh (OMUCHIBATH) OOIMME M CrenupUUecKne XUMHYECKHE CBOWCTBA
NPOCTBIX M CJOXKHBIX BELIECTB, MOATBEPKAAsl ONMHMCAHUE NPUMEPaMH MOJIEKYJSIPHBIX W HMOHHBIX
YPaBHEHHN COOTBETCTBYHOIUX XUMUYECKUX PEAKLIUA,

. COCTaBJIATb YPABHEHUS SJIEKTPOJMTHUYECKON NUCCOLMALUM KHUCJOT, LIEJOUYE U COJICH,
NOJIHBIE W COKpAIUEHHBIE YpaBHEHHWs peaKUuil HMOHHOro OOMeHa, ypaBHEHHs peakLuH,
MOATBEPKIAOIINX CYIECTBOBAHNE FEHETUYECKON CBSI3U MEXKAY BELIECTBAMHU PA3JIUYHBIX KJIACCOB;

o PacCKpbIBaTh CYIMHOCTb OKHCIIUTEIbHO-BOCCTAHOBHUTEBHBIX PEAKLMH TIOCPEICTBOM
COCTaBJICHUsI SJIEKTPOHHOTO OaslaHCa 3THX PeaKiuii;



o NPOTHO3UPOBATh CBOHCTBA BEIIECTB B 3aBHUCUMOCTH OT UX CTPOEHUS, BO3MOXXHOCTHU
NPOTEKAHMSI XUMHUYECKUX MTPEBPAIICHUH B Pa3JIMYHBIX yCIOBHSAX,

o BBIYUCIISATE OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChbl BEIIECTB, MACCOBYIO
IOJII0 XUMHUYECKOTrO 3JIeMEHTa Mo (popMyJie COSAMHEHHs, MAaCCOBYIO JIOJIO BEINECTBA B PacTBOPE,
NPOBOIUTH PACUYETHI 110 YPABHEHUIO XUMHUECKOH peakLny,;

o coOmonaTe TpaBWIa TOJNB30OBAHUS XUMHYECKOH TMOCYyOH U JabOpaTOpHBIM
0o0opyIOBaHUEM, a TAaK)Ke MpaBUia OOpaIleHUs] C BEIECTBAMH B COOTBETCTBUH C MHCTPYKLHUSMH IO
BBIMOJIHEHUIO JTA0OPATOPHBIX XUMHYECKHX ONBITOB IO IMOJYUYEHHIO W COOMPAaHUIO Tra3000pa3HbIX
BEIIECTB (AMMHAaKa U YIJIEKHCIIOTO Ta3a);

o NPOBOIUTH PEAKLUH, MOATBEPIKIAIOIINE KaYeCTBEHHBIH COCTaB PA3JMYHBIX BELIECTB:
PacIO3HABATh OMBITHBIM MyTEM XJIOPHU-, OpOMUA-, HOIUA-, KapOoHat-, pocdar-, cunukar-, cynbdar-,
THIPOKCHI-UOHBI, KATHOHBI aMMOHHSI M MOHBI U3yUEHHBIX METAJJIOB, MPUCYTCTBYIOIIHUE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB,;

o NPUMEHSTh OCHOBHBIE ONEPALUH MBICIUTEIbHON AESITeIbHOCTH — aHAJIU3 U CHHTES,
cpaBHEHHE, O0OOIIEHHe, CHCTEeMAaTH3aLUI0, BBIIBJICHHE NPUYMHHO-CICICTBEHHBIX CBA3€H — s
U3yUYEHHUs] CBOWMCTB BELIECTB W XUMHYECKHX PEAKIUl, e€CTeCTBEHHO-HAYYHbIE METOAbI MO3HAHHSA —
HaOJIOIeHUE, U3MEPEHUE, MONIETUPOBAHHUE, SKCIIEPUMEHT (peasbHbIN U MBICJICHHBIH ).




























































