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[Tporpamma o XMMHUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus COCTaBJICHA HA OCHOBE
TpeOOBaHMH K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOTO
o0Omiero o6paszoBanusi, npeactaBieHHbIX B PI'OC OO0, a Takxke Ha 0OCHOBE (hepepanbHO paboueit
IporpaMmsbl BOCIIMTAHUSA U C y‘-IéTOM KOHICIIIHU ITPCTIOJaBaHUA y‘-IeGHOFO npeameTa «XUMHUSI» B
o0Opa3oBaTeNIbHBIX opranm3amusx Poccuiickoit @enepammm.

1. COAEPKAHUE OBYUYEHMUSA

8 KJIACC
IlepBoHayajbHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMHUM B KU3HM 4YEJIOBEKa. XMMHS B CHCTEME HayK. lTeina u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe COCTOsIHUE BemiecTB. [loHsTHE 0 MeTo1ax
Mo3HaHus B XuMuH. Yucteie BemecTBa u cMecH. CriocoObl pa3ielieHus: CMeceu.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE d7eMeHThl. CHMBOJIBI XUMHYECKUX dJIeMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas ¢Gopmyna. BameHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemecTB. OTHocHTeNnbHass aToMHas Macca. OTHOCUTENbHAsT MOJICKYJspHAas Macca.
MaccoBas 10JIsI XHMHYECKOT0 2JIEMEHTA B COCIUHEHNH,

KomnuectBo BemiectBa. Mosb. MosgpHas Macca. B3auMOCBSI3b KOJIMYECTBa, MAacChl W 4YHCIIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHHH.
DuU3NYECKUE U XUMUYECKHUE SIBJICHUSA. XUMUUYECKasl peakius U €€ MpU3HaKu. 3aKOH COXpaHEHUs
Macchl BelecTB. XUMHYecKue ypaBHeHus. Kiaccudukaims XuMUYeCcKuX peakiuuid (COeTnHEHN,
pasNoXeHus1, 3aMelIeHUs, 0OMEHA).

Xumuueckuti skcnepumenm:

3HAKOMCTBO C XHUMHUYECKOW TIIOCY[I0M, MpaBuUjaMu pabOTBl B Jlaboparopur M TpHEMaMU
oOpareHus ¢ J1abopaTOpHBIM OOOpPYIOBAHHMEM, M3yUYECHHE W ONMUCaHWE (DU3UYCCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMOAcHUE (PU3NYECKUX (TIAaBICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE METHOM IMPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTON) SIBJICHUH, HAOt0IeHNEe U
OTIMCaHUE NMPU3HAKOB MPOTEKAHUS XUMHUUECKHX peaKiuil (pa3ioKeHue caxapa, B3auMoICHCTBUE
CEPHOM KHUCJIOTHI C XJOpUIOM Oapus, paszioxenue ruapokcuna meau (II) mpu HarpeBanuw,
B3aUMO/ICHCTBUE XKene3a ¢ pacTBopoM cosu menu (II), uzydenne cnoco6oB pazaeneHus cMece (¢
MTOMOIIIBIO0 MarHuTa, GUILTPOBAHUE, BHIMTAPUBAHKE, JUCTHILIAIINS, XpoMaTorpadus), MpoBeICHNE
OYMCTKHA TIOBAapEHHOM COJHM, HAONIOJIEHWE U ONHCAHHWE pe3yJIbTaTOB IMPOBEACHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MACChl, CO3IaHIe MOAENEH MOJIeKYI (IIapOCTEPKHEBBIX).
Bakneiiiue npeacTaBUTe I HEOPraHUYeCKHX BellecTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3meMeHT M MPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUe CBOMCTBA (peakinu TOPEHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHCIOpoJa B Jaboparopud U
npoMelIeHHocTH. KpyroBopot kucnopoga B mpupoje. O30H — ajuioTpomHas MoaudUKaius
KHCIJIOpO/Ia.



TermnoBoit 3¢ddexkT XUMHUYECKOH peakuud, TEPMOXHMHYECKHE YpaBHEHHs, 5K30- W
SHAOTEPMHUUECKUE peakUMU. TONIMBO: Yroiab M MeETaH. 3arps3HEHHE BO3YyXa, YCUJICHHE
MApHUKOBOTO P QeKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopoa — anemeHT U mpocroe BemecTBo. HaxoxxaeHue Bogopoaa B mpupone, pusnyeckue u
XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCO0BI mosrydeHust. KucioTsl u conu.

Monsipublii 00bEM ra30B. Pacu€Tel M0 XUMHUYECKUM YpaBHEHHSIM.

®dusnueckue cBoicTBa BOAbL. Bona kak pactBoputens. PactBopbl. HacellieHHbIE U
HEHaCBhILIEHHbIE pacTBOpbl. PacTBoprMOCTh BellecTB B BojJe. MaccoBast [0Jisi BeIECTBAa B
pactBope. XuMmuueckue cBoiictBa Boabl. OcHOBaHUs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B mpupoje. 3arps3HeHHE MPUPOIHBIX BojA. OXpaHa M OYHCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus weopranmueckux coenunenuit. Oxcunpl. Knaccuduxanus OKCuioB:
coJsieoOpa3ymolre (OCHOBHBIE, KUCIIOTHBIE, aM(OTepHbIE) U HecosieoOpasytomue. Homenknarypa
oKkcu0B. DU3NUecKre U XMMHUECKHE CBOIcTBa OkcuIoB. [loyuenue okcuios.

OcHoBanus. Knaccudukanuss ocHoBaHMI: HIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanmil. ®Pu3nuecKMe M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xkucinot. Homenknarypa kucnot. @uznyeckue U XUMUYECKUE
cBoiicTBa kuciot. P aktuBHoctu metauioB H.H. bekerosa. Ilonydenune kucnor.

Comu. Homenknatypa cotieil. @u3ndeckue U XMMHYECKHE CBOMCTBa cojied. [lomydyenue
COJIEH.

I'eneTnyeckas CBSI3b MEXKy KJIACCAMH HEOPTaHUYECKUX COEIUHEHUM.

Xumuyeckuu dsKcnepumenm:

KaueCTBEHHOE OIpeJIeIeHHEe COAep KaHus KUCIOpoJa B BO3AyXe, MMOJIydeHUe, cCOOupaHue,
pacrno3HaBaHHe U U3y4€HUE CBOMCTB KUCIOPOJa, HAOIIOJEHHE B3aUMOJCWCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), 0O3HAaKOMIICHUE C
oOpa3uaMu OKCHIOB W OIMCAHHE HX CBOICTB, MOJy4YeHUE, cOOHMpaHHe, pacrno3HaBaHUE U
M3y4YeHHE CBOMCTB BOJOpoJa (ropeHue), B3aumojeicTBue Boaopona ¢ okcuaom memu (II)
(BO3MOKHO HCIIOJIb30BaHKE BUEOMATEPHUAJIOB), HaOII0AeHHEe 00pa3LI0B BEIIECTB KOJIMYECTBOM 1
MOJIb, HCCIEAOBaHHE OCOOEHHOCTEH pAcCTBOPEHHUS BEILECTB C PAa3IMYHONW PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MacCcOBOM [0JIed pacTBOPEHHOIO BEIECTBA,
B3aMMO/JICHCTBUE BOABI C MeTa/laMH (HaTpueM M KaJjbIueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIIEOBaHHE OOPa3l[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOO/IeHNEe M3MEHEHHsI OKPAcKH WHIUKATOPOB B PAcTBOpax KHUCIOT M IIeNoued, U3ydyeHue
B3aumMo/ieiicTBus okcuaa meau (II) ¢ pactBopom cepHO KHCIOTHI, KUCTIOT C METallIaMu, PEaKuit
HENTpaIN3alni, NOJy4YeHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJIHOTO METallja APYyruM
U3 pacTBOpa COJIM, PEIIEHUE DSKCIIEPUMEHTAIBHBIX 3aJad 0 TeMe «BaxkHelue Kiaccel
HEOPraHUYECKUX COECIUHEHUI».

IMepuoauyeckuii 3axoH u Ilepuoanyeckas cucremMa xXuMu4eckux djaemenTos /. H.
MenpgeseeBa. Ctpoenne aToM0OB. XUMHYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuum.

[TepBbie MOMBITKH KIACCU(PUKAIIUN XUMUUYECKUX AIEMEHTOB. [loHATHE 0 rpymmax
CXOJTHBIX AJIEMEHTOB (ILI€JIOYHBIE U 1IEI0YHO3EMENIbHBIE METAJIIbI, T'aJIOT€HbI, HHEPTHHIE Ta3bl).

3J'ICMCHTBI, KOTOPBIC 06p3.3y10T aM(I)OTepHBIe OKCHUIBI U TUAPOKCHUIBI.



Ilepnoguueckuint 3axoH. Ilepuonmueckas cucrema xumuyeckux aemeHtos JI.M.
MenneneeBa. Koporkonepuonnas W iMHHONEpHOAHAs ¢Gopmbl llepuoauueckoil CHUCTEMBI
xumuueckux sneMmeHToB J[.M. MenneneeBa. Ilepuonbl u rpynnbl. DPHU3HYECKUH CMBICI
MIOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aromubIx sep. W3orombl. OnextpoHsl. CrpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEpBhIX 20 XUMHUYECKUX JIeMEHTOB [lepuoandeckoit cucTemsl
JA.N. MengaeneeBa. XapakTEpUCTUKA XUMHUYECKOTO 3JIEMEHTAa II0 €ro TMOJIOKEHHID B
[Iepnoaunueckoii cucreme .M. Menneneena.

3aKOHOMEPHOCTU MU3MEHEHHS pajiiyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METANIMYECKUX
Y HEMETAJUTMYECKUX CBOMCTB I10 TPYIIIIAM U MTEpUOJaM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuonuyeckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB
JUISl pa3BUTHS HAyKHU U nipakTuku. .M. MenaeneeB — y4€HbIi U IpakIaHUH.

Xumudeckas cBsi3b. KoBaneHnTHas (MoJisipHasi U HETOJISIPHASI) CBSI3b.

DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. MIoHHAs CBA3b.

Crenenp  okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  peakuuu. [Iporeccs
OKHCIIEHUS U BOCCTAHOBJIEHUA. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuyeckuu sKcnepumenm:

M3y4YeHHe oOpa3loB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aHMMOJCHCTBHE T'HIPOKCHIA
[MHKAa C pAacTBOpPaMHU KHUCJOT M IIEJOYEH, MPOBEACHUE OMBITOB, WILTIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpEHHE, PEaKIIUU Pa3IOKEHUs, COSMHEHNUS).
Meosicnpedmemuule cés3u

Peanusanus MeXnpeaMeTHbIX CBA3EH MPU U3y4EHUN XMMHHU B 8 KJlacce OCYHIECTBISAETCS
yepes UCMOJIb30BaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX TMOHITHH, TaK U MOHSATHH, SIBISIOIIMXCS
CUCTEMHBIMU I OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OOmue ecTecTBEHHOHAYYHbIE TMOHATUS: HAY4HBIH (akT, TUIOTE3a, TEOpHsl, 3aKOH, aHaJu3,
CUHTE3, KIacCHU(pUKAIus, MEePUOJUYHOCTb, HAONIOJCHNE, SKCIEPUMEHT, MOJCINPOBAHUE,
HU3MEPEHUE, MOJIENb, SIBJICHUE.

®du3nka: MmaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI, PaAMOAKTUBHOCTD,

MOJIEKYJIa, DIIEKTPUICCKHUIA 3apsi]l, BEIIECTBO, TEJIO0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, I'a3,
¢bu3nvecKkre BEIIMYNHBI, SMHUAIBI U3MEPEHUS, KOCMOC, IIaHETHI, 3BE311b1, COJHIIE.
buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, TuUapocdhepa, MHHEpAIbl, TOPHBIC TOPOIbI, TOJEC3HBIC
HCKOTIaeMbI€, TOTLINBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTrBo n XumuuyecKkasi peakuus
[lepuomnueckuii 3akoH. Ilepuonnueckas cucrema XuMuueckux dieMeHToB J[.M.

MeHaeneena. CTpOCHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B H3MCHEHHM CBOMCTB XHMHYECKUX
QJICMCHTOB IICPBBIX TpéX NEepruoaoB, Kajlusd, KaJIbOUA U HUX COCOUHEHHI B COOTBETCTBHUM C
ITOJIOXKCHHUEM 3JICMCHTOB B HepnonnquKoﬁ CUCTEMC U CTPOCHUCM HUX ATOMOB.

CTpOCHI/Ie BEIIIECTBA: BHUJBl XHMHUYECKOM CBS3U. THIIBI KPpHUCTATNINYCCKUX peIJ_IéTOK,
3aBHCHUMOCTh CBOIMCTB BEIIIECTBA OT THUIIA KpI/ICTaHHI/I‘{CCKOﬁ peI_HéTKI/I U BUJA XUMHUYECKOH CBS3H.

KJ'IaCCI/I(bI/IKaI_H/I}I U HOMCHKJIATYpa HCOPraHUYCCKUX BCUICCTB. XHUMHUYECKHE CBOICTBa
BCIICCTB, OTHOCAIIUXCSA K PaA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX COCHHHCHHﬁ, TCHCTHUYCCKas
CBs3b HCOPraHUYCCKUX BCIICCTB.



Krnaccudukarus XUMUYECKUX PEAKIUI 10 pa3UIHBIM MPU3HAKaM (TI0 YHUCITY B COCTaBY
y4YacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIIOBOMY 3P (EKTY, 0 M3MEHEHUIO CTETICHEH OKUCICHHS
XUMHYECKUX DIIEMEHTOB, MO OOpaTMMOCTH, IO YyYacTHIO Karaiam3aTopa). OJK30- |
SHJOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKIE YPABHEHUSI.

[lonsiTne 0 cKopocTH XUMHYECKOW peaknuu. [loHsTHe 00 0OpaTHMBIX U HEOOpPATHMBIX
XUMUYECKUX peakuusix. [loHsTHEe O TOMOTIeHHBIX M TETepOTeHHBIX peakuusx. [lonarue o
karanuse. [lonarue o xumuyeckom paBHOBeCHH. DaKTOPBI, BIUSIOLUINE HA CKOPOCTh XUMUYECKON
peaxkuuy 1 MoJI0KEHNUE XMMHUUECKOTO PABHOBECHS.

OKHCAUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLUU, SJIEKTPOHHBIA OallaHC OKUCIMTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocCTaBlI€HHE YpaBHEHHH OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOTUTHUECKON AUCCOIMALMU. DIEKTPOIUTH U HEINEKTPOIUThl. KaTHOHBI,
aQHUOHBI. MeXaHu3M JUCCOIHAIINHU BEIIECTB C PA3TUYHBIMHU BHIAMH XUMUYECKOH CBs3U. CTeneHb
muccoranuu. CUIIbHBIE U ClIa0bie SJIEKTPOJIUTHI.

Peakun nonHoro oOMeHa. YcnoBus MPOTEKAaHUs PEAKIMi MOHHOTO OOMEHa, TIOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuil. CBOKCTBA KHCIOT, OCHOBAHMM M COJIEM B CBETE
MpeCTaBiIeHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakuuud Ha HOHBL
[TonsiTHEe O THAPOIU3E COJICH.

Xumuyeckuu sKcnepumenm:

O03HAKOMJIEHHE C MOJEISAMU KPHUCTALIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpadura M aiMasza), CIOKHBIX BEIIECTB (XJOpuaa HaTpHs),
HCCIEA0BAaHUE 3aBHUCHUMOCTH CKOPOCTM XHMHMUYECKOW pPEaKkUUHU OT BO3JEHUCTBHUS Pa3IUYHBIX
(akTOpOB, HCCIEeIOBAaHUE SJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLecca AUCCOLUALNH
KHCJIOT, IIeJIouel U coJielt (BO3MOKHO UCTOJIb30BaHUE BUJIEO MaTEPUAJIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKK NPOTEKaHUS peakuuii MoHHOro oOMeHa (oOpa3oBaHME OcajKa,
BbIJICJICHUE Ta3a, 00Opa3oBaHHE BOJbI), ONBITOB, WJLTIOCTPUPYIOIIUX HMPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX peaklUuid (FOpeHHe, peakluu pPas3joKEHUs, COCAUHEHHsI), paclo3HaBaHUE
HEOPraHMYECKHX BEIIECTB C TIOMOLIBI0 KAauyeCTBEHHBIX pPEaKUWd Ha MOHbI, pELICHUE
SKCIIEPUMEHTAIIbHBIX 33/1a4.

HeMmeTa/libl M UX COeIUHEHUS

OOmiass xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE
crenenn okucieHus. CtpoeHue M (puU3MUecKHe CBOMCTBA MPOCTHIX BEIIECTB — TajOreHOB.
XUMUYECKHE CBOMCTBA Ha MpHMeEpe Xjopa (B3aMMOJEMCTBHE C MeTajulaMd, HeMeTallllaMu,
menoyamu).  Xjopoogopona. ConsHas KHCIOTa, XHUMHYECKHE CBOWMCTBA, IOJIyueHHE,
npuMeHeHue. /[eficTBue X0pa U XJIOPOBOJAOPO/Ia HA OPraHU3M uesloBeKa. BakHelne Xinopu/sl
U UX HaXO0XIEHUE B IPUPOJE.

OO6mass xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpPOEHHUST aTOMOB,
XapakTepHble CTernmeHu okucieHus. CTpoeHue u (puU3MUecKHe CBOICTBA MPOCTHIX BEIIECTB —
KHCTIOpO/ia M cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKM KUCIOpOJa U cepbl. XHUMHUUYECKHUE CBOWMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUecKHe cBoiicTBa. OKCHIBI cepbl Kak
MPEJICTAaBUTENM KHUCIOTHBIX OKCUIOB. CepHas KUCIIOTa, PU3UYECKHEe U XMMHUYECKHUE CBOICTBa
(oOrmMe kak mpeAcTaBUTENS Kilacca KUCIOT | crielupudeckre ). XUMAYECKUE PeaKIIni, JIekKallnue
B OCHOBE ITPOMBIIIIJICHHOTO CIIOCO0a MOTyYeHUs! CepHOU KUCIOTHI. [I[prMeHeHne cCepHOi KUCTOTHI.



Coun cepHOM KUCIIOTHI, KAUECTBEHHAs peakuus Ha cyabdaT-uoH. Haxoxnenue cepol u eé
COCIMHEHUHN B IpUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH CPelbl COCIUHEHUSIMHU CEpbI
(KuCIOTHBIE JOXKIM, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALLEHUS.

OOmast xapakTepucTUKa 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHUsA. A30T, pPacHpoCTpaHEHHWE B TNpupoae, (usnueckue u
XUMUYecKne cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero GU3NIEeCKue U XUMUIECKHE
CBOICTBa, NOJy4eHUEe U npumeHeHue. Com aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHUE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuusi Ha MOHbl aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIydyeHUE,
¢u3nyeckne W XMMUYECKHE CBOHCTBa (0OmIME Kak TPEACTaBUTENS Kilacca KUCIOT |
cnenuduueckue). lMcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAJIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHHE OKPYKAroIIeld Cpebl COSAMHEHUSIMHU a30Ta (KUCIOTHBIE
JOKJM, 3arps3HEHHE BO3/yXa, MOYBbI U BOJOEMOB). Docdop, amnoTpomnHble MOAU(PUKALNN
¢dochopa, dpuznueckue u xumuyeckue cpoictBa. Okcup docdopa (V) u gochopnas kuciora,
¢u3znueckue M XUMUYECKHE CBOMCTBa, mojydyeHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOpEHUIH.

Obmas xapaktepuctuka syeMeHToB [VA-rpymmbl. OcOOEHHOCTH CTpPOEHUsI aTOMOB,
XapaKTepHbIE CTETIEHU OKHCIIEHUS. YTJepo/i, aJUIOTPOIHbIE MOIM(UKALINU, PACIPOCTPAHEHNE B
npupo/ie, puznyeckue U XUuMUIeCKrue cBoicTBa. AncopOiusa. KpyroBopoT yriepoia B mpupo/ie.
Oxcuppl yriaepoaa, Ux GU3NYecCKUe U XMMUYECKHE CBOMCTBA, JEWCTBHE HA JKUBBIE OPTaHU3MBbI,
MOJIyYeHUE W MPUMEHEHHE. DKOJOTUUECKHe TPOoOIeMbl, CBsi3aHHbIe ¢ OKkcuaoM yriepoaa (IV),
TUIOTEe3a II00aJbHOrO TOTEIUIEHHUs KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
coiu, X (pu3MUeckue M XUMHUYECKHE CBOICTBa, MoiydeHHe U mNpuMeHeHue. KauecTBeHHas
peaxiusi Ha KapOoHaT-uOoHKI. Mcnonp30Banue kKapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIIEHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHbIE MOHATHUS 00 OPraHMYECKUX BEIIECTBAaX KaK O COEAMHEHHUSX Yriepoja
(MetaH, 3TaH, 3TUJICH, alleTHIICH, STaHOJ, TJIMLEPHH, YKCYcHas KucioTa). [IpupoaHbie UCTOUHUKN
YTJIEBOJIOPOJIOB (yroJib, IPUPOIHBINA a3, He(Th), MPOAYKTHI UX MepepadboTku (OCH3UH), UX POJIb
B ObITY U IpoMbIIUIeHHOCTH. [loHsTHE 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: XKUpaxX, Oelkax,
VIIeBOAAX — M HMX POJU B JKU3HM 4YeloBeKa. MaTepuaabHOE €IWHCTBO OPraHUYEeCKUX U
HEOPraHNYECKUX COCIUHEHHI.

Kpemuuii, ero ¢usmueckne W XMMHUYECKHE CBOWCTBA, MOJNy4YEHHE U MPUMEHEHHUE.
Coenunenus kpemHuss B npupone. OOmwue mpenctaBieHus o6 oxcuae kpemuus (IV) u
KpeMHUeBo# kucnote. CHIIMKAThI, UX UCIOJIb30BaHKE B ObITY, B MPOMBIIIIEHHOCTU. BaxHeilue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eroH. IIpoGiembr
0€30MMacHOTO UCTOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckutl SKCnepumeHm:

u3yueHre oO0pa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI, NPOBEJICHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUI-UOHBI U HAOIIOJECHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaroye (U3NYECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUI (BO3MOXHO
UCTOJb30BAHUE BHJCOMATEPUAIOB), O3HAKOMJIEHHE € OOpa3llaMu XJIOPHUIOB (TalOreHUIO0B),
O3HaKOMJIEHHE ¢ oOpa3namMu cepbl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJb30BaHUE
BUJieOMATepUalioB), HaOdrofeHHMe mpolecca oOyryMBaHUS — caxapa TMojA  JieficTBHEeM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3y4yeHHE XMMHUYECKHX CBOMCTB pa30aBIeHHON CEpHOM
KHCJIOTHI, IPOBEICHUE KAaueCTBEHHOH peakiuu Ha cyabpaT-uoH U HaOMIoJIeHHe NpHU3HaKa e
NPOTEKaHMsl, O3HAKOMJICHHE C (U3UUYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U uxX coeruHeHUH
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(BO3MOXKHO HCIIOJIb30BAaHHE BUJEOMATEPHAIIOB), 00pa3liaMu a30THBIX B (POChOPHBIX yI0OpeHU,
MOJIyueHUe, COOMpaHue, pacrno3HaBaHUE ¢ UW3YYCHHE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX pEakluii Ha MOH aMMOHHUS U (pocdaT-voH U U3ydeHHE MPU3HAKOB UX MPOTCKAHMUS,
B3aUMO/ICHICTBUE KOHLEHTPUPOBAHHON a30THOM KHMCIOTHI C MEJbIO0 (BO3ZMOKHO HCIIOJIb30BAHUE
BHJICOMATCPUAJIOB), W3Y4YCHHE MOJCNIed KpPUCTALIMYCCKHX PEmETOK anmasza, rpadura,
¢ymiepeHa, O3HAKOMIICHHE C  MPOIECCOM  ancopbuuu  PACTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOHCTBOM MTPOTHUBOTA34, TIOJIYICHHUE, COOMpaHUe, paCTIO3HABAHKE U
M3y4YEHUE CBOMCTB YIJIEKUCIOTO ra3a, MPOBEICHHUE KAYECTBEHHBIX pPEAKIUi Ha KapOOHAT U
CUJIMKAT-UOHBI M HW3YYCHHE IMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMJICHHE C MPOIYKIHEH
CUJIMKATHON TMPOMBIIIJIEHHOCTH, PEIIeHNEe SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxuenmme
HEMETAJUIbl U UX COCTUHEHUS.

MeTa/ibl M UX COEITMHEHUS

OO0mrast xapakTepUCTHKAa XUMHYECKHX OJJIEMEHTOB — METAUVIOB Ha OCHOBAHMH WX
noJjiockeHud B [lepuonnueckoit cucreme xuMmudeckux sneMeHToB J[.M. MenneneeBa u ctpoeHus
atoMoB. CTpoeHue MeTaNIOB. MeTramuyeckas CBSI3b M METAUIMYECKas KpHUCTaJUIMYECKas
pemeéTKa. DNEKTPOXUMUYECKUN psAl HanpsKeHH MeTtauioB. Du3znueckue M XUMUYECKHUE
cBoiicTBa MeTauioB. OOmue crnocoObl MoJydeHusi MeTaioB. [oHATHE O KOPPO3WH METAIIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI KX OT Koppo3uu. CIiuiaBsl (CTalb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX IPUMEHEHUE B OBITY M TIPOMBIIILJIEHHOCTH.

[Ilenounsle MeTalIbl: MOJOKEHUE B [lepuonnyueckoi cucTeEME XUMHUYECKHUX JIEMEHTOB
.. MengeneeBa, CTpOEHHE UX aTOMOB, HaXOKJACHUE B mpupojie. PU3NYECKUE U XUMHYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCuAbl U THAPOKCUABI HaTpud U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHMIA.

[[lenoyHO3eMENbHBIE METAUIBI MarHuid W KalblMi: ToJiokeHue B llepumoamyeckoit
cucrteMe xuMmuueckux sneMeHToB JI.JMI. MenneneeBa, cTpoeHME HMX aTOMOB, HAaxOXKJIECHHUE B
npupoje. Pusnyeckue U1 XMMUYECKHE CBOMCTBA MAarHus M Kajblusa. BaxkHelnime coequHeHUus
Kanpus (OKCH]I, TUIPOKCU, coin). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nosoxenue B Ilepuoanueckoit cucreme Xumudeckux saemeHToB JI.U.
MenpeneeBa, CTpO€HHE aTOMa, HaxokJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA AITFOMUHHUSL.

Kenezo: mnonoxenue B Ilepuogmueckoit cucreme xumuyeckux saemeHto [[.M.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupojae. Gusznueckue U XMMHUUYECKHE CBOICTBA
xene3a. Okcunpl, ruapokcunsl u conum kenesa (II) m »xenesa (III), ux cocras, cBoiicTBa U
MOJTy4YECHHE.

Xumuyeckuu sxcnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3llaMHh METajuIOB U CIUIaBOB, UX (PU3WYECKUMHU CBOICTBaAMH, H3ydCHHE
PE3yIbTATOB KOPPO3UU METAIIIOB (BO3MOKHO HCIIONBF30BaHNE BUAEOMATEpUaioB), 0COOEHHOCTEN
B3aMMOJCICTBUS OKCHJAA Kalblusi M HATpusi C BOAOKW (BO3MOKHO HCHOJIb30BaHUE
BHJICOMATEPUANIOB), HCCIEIOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlecca TOPEHUS JKele3a B
Kucnopoae  (BO3MOXHO  HCIOJB30BaHHE  BUAECOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI (MarHus, Kalbllvs, aTFOMUHUS, IHHKA, kerne3a (II) u xenesza
(IIT), memu (I1), HaOmroeHre U OMMCAHKE MPOIIECCOB OKPAITMBAHUS TJIAMEHU MOHAMU HATPHS,
KaJIMsl ¥ KalbliKs (BO3MOXHO HCIOJIb30BaHNE BUAECOMATEPHUAIIOB), uccieioBaHle aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U THUIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]a4 0

TeMe «BakxHenne MeTaiibl U UX COSIUHEHUY.
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Xumus u OKpy:Kawias cpeaa

BemectBa u Marepuaibl B TOBCEAHEBHOM KU3HH YelloBeKa. be3onacHoe UCHoib30BaHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBas mOMOINb MPU XUMUYECKUX OXKOTrax H
OTpaBJICHHSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIICH cpeibl (TIpeae/IbHAs JOIMyCTUMAsT KOHIICHTPALIHS
Bemiects (nanee — [1/IK). Pons xuMuu B perieHun 3K0JI0THYECKUX MPOoOIeM.
Xumuueckuui 9KcnepumeHm:

M3Yy4eHHE 00pa3loB MaTepUaIoB (CTEKIIO, CILIABBI METAJUIOB, MIOJTMMEPHBIC MATEPHAIBI).
Meoicnpeomemuule céssu

Peanm3arus MeXIIpeIMETHBIX CBS3CH NP U3yYCHUN XUMHH B 9 KIIacCe OCYIIECTBIISETCS
gepes UCI0JIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHATHN, TaK U TIOHITHMA, SBIISOITIXCS
CUCTEMHBIMH JIJIS1 OT/ISIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYIHOTO ITUKJIA.
OOmue ecTeCTBEHHO-HAyYHbIE TOHATHSA: HAy4YHBIN (DaKkT, THIOTE3a, 3aKOH, TEOPHSs, aHaJM3,
CUHTE3, KIACCU(pHUKAIUA, TMEePHOIUIHOCTh, HAOIIOEHUE, ODKCIEPUMEHT, MOICIUPOBAHNE,
HU3MepeHue, MOJICITb, SIBJICHHE, TAPHUKOBEIN 3 (eKT, TEXHOIOT U, MaTepHAITBI.

dusnka: Marepusi, aToM, OIIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIUI, W30TOIIBI,
PaMOAaKTUBHOCTh, MOJICKYJIA, OJJIEKTPUYCCKUHA  3aps], MPOBOJHHWKH, ITOJYIIPOBOJHUKH,
TUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHME BEIIECTBA, ras,
pacTBoOp, paCTBOPUMOCTD, KpUCTaITNYeCKas peliéTKa, CIijIaBbl, PU3NYECKUE BETUYUHBI, €MHHIIBI
U3MEepeHus, KOCMUYECKOE MPOCTPAHCTBO, TUIaHETh, 3BE3/1b1, CoJHILE.

buonorus: ¢gorocunTes, apixaHue, Ouocdepa, dKOCHCTEMa, MUHEPAIbHBIC yI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTAaTeNIbHbIE BEIECTRA.

I'eorpadus: armochepa, rtumpocdepa, MHUHEpaIbl, TOPHBIE TIOPOJBI, IOJE3HBIC
HCKOIaeMblI€, TOILIMBO, BOJIHBIE PECYPCHI.

2. Ilnanupyemble pe3yabTaThl

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3YyNbTAaThl OCBOEHUS MPOTPaMMBl OCHOBHOTO oOmIero oOpa3oBaHUS
JOCTUTAIOTCS B X0Ji¢ OOy4eHHUs] XUMHUH B €IMHCTBE Y4eOHOU M BOCIMTATEIbHON AEATEIbHOCTU
Opranu3zanuy B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMH COLMOKYJIBTYPHBIMU U TyXOBHO-
HPaBCTBCHHBIMH IICHHOCTSIMH, MPUHATHIMH B OOIIECTBE NpaBUJIaMU M HOPMaMHU IOBEICHUS U
CHOCOOCTBYIOT IIPOIIECCaM CAMOTIO3HAHMS, CAMOPA3BUTHS U COIIMAIN3AIIMN 00yJaIOITUXCS.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHUCIIE B YACTHU:

ITaTpuOTHYECKOr0 BOCIIUTAHUS

1) 1IEHHOCTHOTO OTHOIIEHHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYIYHOMY
HACJEeUIO, MOHMMAaHUS 3HAYEHUs XUMHYECKOW HAyKH B JKU3HM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJAJETh OCTOBEPHON MHGOpMAIUEl O MepeoBbIX TOCTUKEHHUSIX U OTKPBITUIX
MHUPOBOW M OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 0OIIeCTBa;

I'pamaaHcKOro BOCIMTAHUS

2) NOpelnCTaBlIE€HUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXJIMYHOCTHBIX OTHOILIEHUW B
KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOHM, y4eOHO-
HCCIIeIOBATENIbCKOM, TBOPUECKOM U JPYruX BUAAX JEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HO
COBMECTHOM NI€ATETHHOCTU MPHU BBHIIOJHEHUU Y4€OHBIX, TO3HABATENbHBIX 3aja4, BBHIOJIHEHUU
XUMHYECKUX SKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOTIOHUMAHUIO
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¥ B3aMMOIIOMOIIM B TIPOLIECCE ATOM y4eOHOU NesATeNbHOCTH; TOTOBHOCTH OLIEHMBATh CBOE
MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIICH C IO3UIIUU HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM
OCO3HAHUS MTOCJIEICTBU ITOCTYIIKOB;

leHHOCTH HAYYHOTO MO3HAHUSA

3) MHpPOBO33PEHYECKHUX MPEACTABIECHWA O BEIIECTBE M  XUMHYECKOM  pPEaKIuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKM U COCTAaBISAIOIIMX OCHOBY IS
MMOHUMAaHMUSI CYIITHOCTY HAYYHOU KapTUHBI MUPA; TIPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHUS TIPUPOIbI, B3AUMOCBS3SAX YEIOBEKA C MPUPOIHONU CPENIOH, O POJIM XMMHUU B TIO3HAHUU
3TUX 3aKOHOMEPHOCTE;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIIPABJIEHHBIX HA TOJIyY€HHWE HOBBIX 3HAHHWH 10 XHWMHH,
HEOOXOIUMBIX /ISl 00BSICHEHUS HAOIIOJAEMBIX TTPOIIECCOB U SIBJICHUM;

5) mo3HaBaTeabHOUM, MHGOPMAIIMOHHONW M YHUTATEIHCKOW KYAbTYpPHI, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITEIbHOW pabOThl C y4E€OHBIMH TEKCTaMH, CIPABOYHOU JIMTEPATYypOH, JOCTYIMHBIMU
TEXHUYECKUMHU CPEACTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTH;

6) uHTEepeca K OOy4EHUIO U TMO3HAHUIO, JTHO003HATEIHLHOCTH, TOTOBHOCTU M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEILCKON ACSITEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTH ¥ YPOBHS 0Oy4eHHUsI B JAJIbHEHUIIIEM;

®opMupoBaHus KYJbTYPHI 310POBbS

7) 0CO3HaHMS 1IEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 3J0pOBBIA 00pa3 >KWU3HW, OCO3HAHUS TIOCIEJICTBUA W HENPHUATHS BPEIHBIX MPUBBIYCK
(yrmoTpeOsieHust ajkoroJis, HApKOTHUKOB, KypeHHWs), HEOOXOIMMOCTH COOJIOACHHS TPaBUI
0€30MacHOCTH MPU 0OPAIEHUN ¢ XUMHUIECKUMHU BEIIECTBAMU B OBITY U pEabHOM JKHU3HU;

TpynoBoro BocnuTaHus

8) uHTepeca K MPaKTUUECKOMY M3Y4EHHIO NMpodeccuii U Tpyaa pa3IndyHOro poJia, yBaKeHUE K
TPYyLy ¥ pe3yapTaTaM TPYAOBOU AESITEIBHOCTH, B TOM YUCIJIE HA OCHOBE TPUMEHEHUS IIPEIMETHBIX
3HAHUM 1O XHWMHH, OCO3HAHHOTO BBIOOpAa WHIUBUIYATbHOW TPAEKTOPUHM MPOAOIKEHUS
o0Opa3oBaHUsl ¢ Yy4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
WHTEPECOB U TOTPEOHOCTEH; YyCIenHoi MpoecCHOHANbHONW NEATeIbHOCTH W Pa3BUTHUS
HEO0OXO0IMMBIX YMEHUI; TOTOBHOCTh aIallITUPOBATHCS B MPOPECCUOHANBHON Cpefie;

IKOJOTrH4€CKOr0 BOCIIUTAHUSA

9) PKOJIOTUYECKH 1IeNIECO00Pa3HOTO OTHOILIEHUS K MPUPOJE KaK MCTOUYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAaHMS, MOHUMAaHMs IIEHHOCTH 370POBOr0 U Oe30macHOro oOpasza KHU3HHU,
OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (H3MUYECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHUS [IECHHOCTH COOJIO/IEHUs MPaBUil O€30MacHOTO MOBEACHUS IPU paboTe ¢ BelllecTBaMH,
a TAK)KE€ B CUTYALMSX, YTPOXKAIOLINX 3J0POBbIO U KU3HU JIIOJICH;

10) crmocoGHOCTH MPUMEHATH 3HAHUS, TTOJTy4aeMble MPU U3YUCHUN XUMUH, 7S pElIeHUs 3a1a4,
CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOIHOM Cpeloi, MOBBIIICHHUS YPOBHS 3KOJOTMUECKON KYJIbTYpHI,
OCO3HAHUSA TTI00aJIHHOTO XapaKTepa HKOJIOTHUECKUX MPoOIeM U MyTel UX pelIeHus MOCPEeICTBOM
METOJI0B XMMHUH;

11) SKOJIOrMYECKOrO MBIIUICHHUS, YMEHUS PYKOBOACTBOBATHCS UM B I03HABATEIHHOM,
KOMMYHUKATUBHOM U COLIMAJIBHON ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocrase MCTAIIPECAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC IUJIA (l)OpMI/IpOBaHI/IH
MHUPOBO33pCHUA 06H_IeHay‘lHHe IOHATHA (3aKOH, TCOpUs:A, NMPUHIHUII, TUIIOTE34a, (I)aKT, CUCTEMA,
nponecc, S3KCICPpUMCHT U I[p.), KOTOPLBIC HCIIOJIB3YIOTCSA B CCTCCTBCHHO-HAYYHBIX y‘-IC6HBIX
npeaMeTax 1 Mo3BOJIAIOT Ha OCHOBC 3HAHMI U3 ITUX npeaAMcTOB (I)OpMI/IpOBaTB MMPEACTABJICHUC O
LICJIOCTHOM Haquoﬁ KapTUHC MHpPa, U YHUBCPCAJILHBIC y‘IC6HBIe JehcTBUA (HOSHaBaTeHBHBIe,
KOMMYHUKATHUBHBLIC, pCFYJISITI/IBHBIe), KOTOPBIC o0ecneunBaroT (bOpMI/IpOBaHI/Ie TOTOBHOCTH K
CaMOCTOATCIIbHOMY INIAHUPOBAHWUIO U OCYHICCTBJICHUTIO yqe6H0171 JACATCIIBHOCTH.

MeTaHpel{MeTHLIC PE3YyIbTAaThl OCBOCHU A O6paSOBaTe.HBHOI71 nporpaMmsl 1o XUMHUHU OTPAKAKOT
OBJIAICHUC YHUBCPCAJIbHBIMU ITO3HABATCIIbHBIMU HCﬁCTBHHMH, B TOM 4YUCIJIC:
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Ba3oBbIMH JT0rMYecKMMH JeHCTBUSIMU

1) ymeHueM uCHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOEHUM 3HAHMUM:
PacKpbIBaTh CMBICI XMMUUYECKUX TOHATUH (BBIIENSTh UX XapaKTepHblE IPU3HAKHU, YCTAHABIMBATh
B3aMMOCBSI3b C JAPYIMMH TOHSTUSAMH), WCHOJIB30BATh HOHATHS sl OOBSCHEHHS OTICIBHBIX
(axTOB U SBJICHUI; BEIOUPATh OCHOBAHUS U KPUTEPHHU JIJIsI KJIaCCU(DUKAITNI XUMUYECKUX BEIIECTB
U XMMUYECKUX pEaKlMi; yCTaHaBIUBaTh MPUUYMHHO-CJIEICTBEHHBIE CBA3M MEXIY OOBEKTaMu
U3YYEHHUS; CTPOUTH JIOTMUECKUE PACCYXKICHMs (MHIYKTUBHbBIE, JIEAYKTUBHBIE, 110 aHAJIOTUH);
JIeNIaTh BBIBOJIbI U 3aKJIFOUEHUS;

2) yMeHueM IMpPUMEHATh B MPOILECCE NMO3HAHUS MOHATUS (IIPEIMETHBIE U METalpeAMETHBIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIIOJIb3yEMble B XUMHH, MPEoOpa3oBBIBATH LIMPOKO
MpUMEHsIEMblE B XUMHUU MOJIETIbHBIE MPE/ICTaBICHUS — XUMUYECKHI 3HAK (CMMBOJI DJIEMEHTA),

XuMHueckas (opMmylna U ypaBHEHHUE XUMUYECKOM peakud — NpU peleHuu ydeOHo-
[IO3HABATENBbHBIX 33Ja4; C Y4€TOM OTHUX MOJEIBHBIX IPEJACTaBICHUN BBIIBIATH U
XapaKTepU30BaTh CYILECTBEHHbIE MPU3HAKU H3YyYaeMbIX O0OBEKTOB — XMMHMUYECKHUX BEILLECTB U

XAMUYECKAX PEAKIIHiA; BBISBISATH OOIIME 3aKOHOMEPHOCTH, NMPHUYUHHO-CIICACTBEHHBIC CBSI3U H
MIPOTHBOPEUHS B U3y4aeMbIX MPOIIECCaX M SBICHUAX; PEUIaraTh KPUTEPUH JIJTSI BBISIBICHUS STHX
3aKOHOMEPHOCTEH M MPOTUBOPEUHIl; CaMOCTOSITENLHO BHIOMpaTh CHOCO0O perieHust yueOHOM
3a7au¥ (CpaBHUBATh HECKOJIKO BAPHAHTOB PEIICHHS, BRIOMpPATh HANO0JIee MO IXO AN ¢ yIETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHUER);

Ba3oBbiMH nccie10BaTEIbCKUMU JIEHCTBUAMHA

3) yMeHHeM HCIOJB30BaTh MOCTaBJICHHBIE BOMPOCHI B KayecTBE MHCTPYMEHTA IMO3HAHWUS, a
TaKkKe B KAauyecTBE OCHOBBI JUIsI (OPMHPOBAHUS THIIOTE3BI IO TIPOBEPKE MPABHIBLHOCTH
BBICKa3bIBAEMBIX CYXJICHUM;

4) mpuoOpeTeHHe OMbITa MO IUIAHWPOBAHMIO, OPTraHU3alMd M TPOBEICHHUIO YYEHUUECKHX
SKCIEPUMEHTOB: YMEHHE HaOII0aTh 3a X0I0M MpoIlecca, CaMOCTOSATENBHO TPOrHO3UPOBATH €T0
pe3ynbTaT, (opMyIupoBaTh OOOOIIEHMS U BBIBOJABI MO pe3yibTaTaM MPOBEIEHHOTO OIbITa,
UCCIIEIOBAHUS, COCTABIIATH OTUET O MPOJIesIaHHOM padoTe;

Paboroii ¢ nnpopmanuei

5) yMeHueM BbIOMpaTh, AHATU3UPOBATH U MHTEPIIPETUPOBATh MHPOPMAIIUIO PA3TUYHBIX BHIOB
1 (HopM MpeCTaBICHHUS], TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIsIpHAS TUTEpaTypa
XMUMHUYECKOTO COJIepKaHUs, CIPaBOYHbIE TOCO0us, pecypchl IHTepHeTa); KpUTUYECKH OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIHUIO;

6) yMEHHEM MPUMEHSThH Pa3INuHbIe METOAbI U 3aMPOCHI IPU MOUCKE U 0TOOpe HHMOPMALIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX ISl BHITIOJIHEHUS YYEOHBIX U MMO3HABATEIbHBIX 3a/1a4
OmpeAeNnEéHHOro THIA; MPUOOpPETeHHE OMbITa B OO0JIACTH HCIHOJB30BaHUSA HH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIaJIECHUE KYIbTYypOil aKTUBHOTO HMCIIOJIb30BAHMS PA3IHMUHBIX
MOUCKOBBIX CHCTEM; CAaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAJbHYIO (QOpMYy MpeAcTaBICHUS
uH(pOpMallUd ¥ WIUTIOCTPUPOBATH pellaeMble 3a/Ja4ll HECJIOXKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu hopmamu rpaduku U UX KOMOMHAIUSMU;

7) yMeHueM HCHOJb30BaTh M aHAIM3UPOBATH B Ipoliecce y4eOHON M HCCIIe0BATENbCKON
NeSITeNFHOCTH HHPOPMAIIHIO O BIUSIHUU MTPOMBIIUIEHHOCTH, CEJTLCKOTO X031CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKpY’Karolleld NpUpOTHON Cpe/ibl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH J1eHCTBUSIMU

8) ymeHHeM 3aaBaTh BOMIPOCHI (B XO€ AUATIOTa U/UIIH JUCKYCCUH) TIO CYIIIECTBY 00CYXK/1aeMOoit
TeMbl, POPMYJIMPOBATH CBOU MPEAJIOKEHHUS OTHOCUTEIIBHO BBITIOJIHEHUS NPEI0KEHHOM 3a1auu;

9) npuoOpeTeHne OMnbITa NPE3EHTAUN PE3yIbTaTOB BBIOJHEHUS XMMUYECKOTO 3KCIIEpUMEHTa
(;1abopaTopHOro OMbITA, JIAOOPATOPHON PabOTHI MO MCCIETOBAaHUIO CBOWCTB BEIIECTB, y4EOHOTO
IIPOEKTA);

10) 3aMHTEepecOBaHHOCTh B COBMECTHOH €O CBEPCTHHKAMH [O3HABATENBHOM U
HCCIIEI0BATENILCKOM JEATENbHOCTH NPU PEIIEHHH BO3HHKAIOIIUX MpOoOJeM Ha OCHOBE YuéTa
oOIMX MHTEPECOB U COTJacOBaHHUsS MNO3MLUN (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
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LITYPMBbI», KOOPAUHALIMS COBMECTHBIX JIEUCTBUM, ONIPECIICHNEe KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOW paboTHI U 1Ip.);

YHuBepcaabHBIMH PeryJasSTHBHBIMH J1eHCTBUSMH

11) ymeHreM caMOCTOSITEILHO ONIPEIEIATh LETU ACITeIbHOCTH, TUTAHUPOBATh, OCYIIECTBIISAT,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIBHOCTH, BBIOMPATh
HauOomee 3 EeKTUBHBIE CITOCOOBI pEIICHHS yIeOHBIX M T03HABATEIIBHBIX 33724, CAMOCTOSTEIIHHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEITIOKEHHBIN aJITOPUTM JICUCTBUM IIPU BHIIIOJHEHUH 3aJaHU I
Cc y4€TOM TOJIy4eHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUIX;
OIIEHUBATh COOTBETCTBHUE MOJIYUCHHOTO pe3yibTaTa 3asiBJICHHON LIETH;

12) ymeHueM UCnob30BaTh U aHAIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIIOBUM 3aJJaHUM.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yNbTaTOB IO OCBOEHHIO O0053aTENbHOIO  COJEpXKaHUS,
YCTAaHOBJICHHOTO JIaHHOW TMpuUMEpHOW paboyeil mporpamMmoil, BBIACIAIOT: OCBOEHHBIE
oOyyaroUMMuUCsl HaydHble 3HAHUS, YMEHMsS U CIOCOObI JeHCTBUH, crenupuyeckue is
npeaMeTHo obnactu «XHUMHS», BHUIbI JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIpETALNH, TPE0OPa30BAHUIO U IPUMEHEHUIO B PA3IUYHbBIX YYEOHBIX U HOBBIX CUTYalIUsIX.

[IpenMeTHble pe3ynpTaThl OTPaXKalOT CHOPMUPOBAHHOCTh Yy OOYyYaIOUIMXCA CIEAYIOIINX
YMEHUN:

8 KVIACC

1) packpvieamev cmblci OCHOBHBIX XMMHUYECKUX MMOHSATHH: aTOM, MOJICKYJa, XHUMHUYECKHUIT
3JIEMEHT, MPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOAHAs),
BAJICHTHOCTh, OTHOCHUTEJbHASI aTOMHAsl U MOJIEKYJIIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJS XUMHUYECKOTO 3JEMEHTa B COECIUHEHHH, MOJIIPHBIA OO0BEM,
OKCHJ, KHACJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb OKUCICHUS, XUMHYECKas
peakuus, KilacCupUKalMs peakUui: peaklUM COECJUHEHUs, PEAKLMU Pa3IoKEHUs, pEeaKIUH
3aMeIlIeHNUs, peakliuu oOMeHa, 3K30- U 3HIO0TEPMUYECKUE PEAKLUU; TEII0OBOH 3¢dekT peakuuu;
AP0 aToMa, JIEKTPOHHBIHN €0 aToMa, aTOMHas OpOUTallb, palyc aTOMa, XUMUYECKas CBS3b,
NOJIIpHAasl M HENOJIIPHAs KOBAJCHTHAs CBA3b, MOHHAS CBA3b, MOH, KAaTUOH, aHMOH, pPacTBOp,
MaccoBas /10J1s BellecTBa (IIPOLEHTHAs KOHLEHTpallKs) B pacTBOPE;

2) wwIOCmMpupo8ams B3auMOCBS3b OCHOBHBIX XUMHYECKUX HOHATUH (CM. I 1) U NpUMEHSTh
9TH MOHATHUS IIPYU OIIMCAHUU BELIECTB U UX NIPEBPALLECHUM;

3) ucnonbzosams XMMUYECKYIO CUMBOJIMKY JUIS COCTaBIICHUsI (POPMYI BELIECTB M YpaBHEHHI
XUMHMUYECKUX PEaKLINN;

4)  onmpedensimp BAICHTHOCTh ATOMOB JJICMEHTOB B OWHAPHBIX COCAWHCHHSX; CTEICHb
OKHCJICHHSI SJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; IPUHAUICKHOCTD BELIECTB K ONPEACIEHHOMY
KJlaccy CO€AMHEHUH 1no QopMmynaMm; BHJ XHMHYECKOH CBSi3M (KOBaJEeHTHas M HOHHasi) B
HEOPraHUYECKUX COCAUHECHMUSX;

5) packpvieamov cmwicn Tlepuommueckoro 3akona J[. M. MenpeneeBa: J1eMOHCTPHPOBATH
ITOHUMAaHHE NIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX MIEMEHTOB OT UX IOJIOKECHHS B
IIepuoanueckoil cUCTEME; 3aKOHOB COXPAaHEHHs MAaCChI BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHa ABOTaJpo; ONMUCHIBATH M XapaKTEpU30BaTh TaOIMUYHYIO (OpMY
[leprnoanyeckoit CUCTEMbI XUMHUUECKUX JIEMEHTOB: Pa3INyaTh MOHATHS «TJIaBHas noarpynna (A-
rpynna)» M «mnoboyHas noxarpynna (b-rpymnma)», manele u GoJiblIiMe HEPUOJBI; COOTHOCHTH
0003HaueHusl, KOTOpbIe UMeroTcs B Tabnuue «llepruoauyueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa» ¢ YACIOBBIMU XapaKTEPUCTUKAMU CTPOEHUs aTOMOB XUMHUYECKHUX 3JIEMEHTOB
(cocTaB u 3ap4n sipa, oOIIee YUCIIo IEKTPOHOB M pacIipeiefieHHe UX 0 AIEKTPOHHBIM CIIOSIM);

6) knaccugpuyuposamv XUMHYECKUE DIIEMEHTHI; HEOPraHMYECKHUE BEUIECTBA; XUMHUYECKHE
peaknuu (10 YUCIy U COCTaBy yYacTBYIOIIMX B PEaKIMK BELIECTB, IO TemIoBoMy 3ddekry);
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7) xapaxkmepuzosamsv (onucviéams) OOLIME XHUMUYECKUE CBOIMCTBA BEILECTB Pa3JIMYHBIX
KJIaCCOB, MOJTBEP:KJasi OMHMCAaHHE NMPUMEpPAMH MOJIEKYJSPHBIX YPaBHEHUH COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIIUI;

8) mpoenozuposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX KAYeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKAHMSI XUMHYECKHX IPEBPALICHNHN B Pa3IHYHBIX YCIOBHSX;

9) ebiuuCAIMbG OTHOCUTEIILHYIO MOJICKYJISIPHYIO U MOJIIPHYEO MAcChl BEIIECTB; MAaCCOBYIO J0JIHO
XHMUYECKOTO 3JIEMEeHTa 10 (OpMylie COCIMHEHHS; MAacCOBYIO JOJIO BEIIECTBA B PAaCTBOPE;
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOH PEaKIINu;

10) npumensms OCHOBHBIC OIICPALIMU MBICIUTEIBHOW NESITEIBHOCTH — aHAIU3 U CHUHTE3,
CpaBHCHHE, OO0OOIICHHWE, CHCTEMAaTH3alliio, KJIACCU(UKAIMIO, BBISBICHHEC IPUYUHHO-
CIICZICTBEHHBIX CBSI3€H — JUIsl H3yYEHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKINi; €CTECTBEHHO-
Hay4YHbIE METOJBl TO3HAHWS — HAONIOCHNe, W3MEpEeHHe, MOJCIMPOBAHNE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

11) credosamv TpaBUIAM  TOJIb30BAHHUSI XUMHUYECKOHW TMOCYIOH H  JIaOOpATOPHBIM
000pyZI0BaHUEM, a TAK)KE MPABUIIAM OOpAIIEHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIUSAMU
10 BBHITMIOJIHEHUIO JITAOOPATOPHBIX XWMHUYECKHX OTBITOB TIO TIOJIYYEHHI0O H COOMpPaHUIO
ra3000pa3HBIX BEMIECTB (BOAOPOJA U KHCIOPOJa), TPUTOTOBICHUIO PACTBOPOB C ONPEACTEHHON
MAacCOBOM JI0JIEW pPAcCTBOPEHHOIO BEIIECTBA; IUIAHMPOBATH W IPOBOJUTH XUMHUYECKHE
AKCTIEPUMEHTHI 110 PACIIO3HABAHHWIO PACTBOPOB MIENOUYEH M KUCIOT C TIOMOUIHIO HHIMKATOPOB
(makmyc, perondranenH, METUIOPAHXK | JIp.).

9 KJIACC

1) packpvisamv cmblci OCHOBHBIX XUMHUYECKHX IMOHSATHH: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, HMOH, KaTHOH, AaHUOH, IPOCTOE€ BEIIECTBO, CIOKHOE BEIECTBO, BaJCHTHOCTD,
IEKTPOOTPHULATENBHOCTD, CTCIEHb OKUCICHMS, XHMHYECKash PEaKlUMs, XUMHYECKas CBA3b,
TEIUIOBOH A(P(EKT peakunuu, MoJb, MOJISIPHBIM 00BEM, PacTBOP; IEKTPOJIUTHI, HEANEKTPOIIUTHI,
NIEKTPOIMTUYECKAs JUCCOLMALASA, PEAaKLUH HOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOe
paBHOBecHUEe, 00paTHUMbIe U HEOOPATUMBIE PEAKIIUN, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH,
OKHCIIUTEb, BOCCTAHOBUTENb, OKHCICHME U BOCCTAHOBJIEHHE, AJJIOTPOIHMs, aM(pOTEPHOCTS,
XUMUYecKas CBsA3b (KOBAJIEGHTHAas, WOHHAs, MeETaJUIMYecKas), KpHCTalNIM4yecKas peliéTka,
KOpPpO3Us METAJUIOB, CIUIaBbl; CKOPOCTh XHMHUYECKOW peakUuu, MNPEAEIbHO JOIyCTHMAst
konnenTpanus (I1/IK) Bemecrsa;

2) wnIOCmpupoams B3auMOCBS3b OCHOBHBIX XUMHYECKUX HOHATHH (CM. I 1) U NpUMEHSTh
9TH NMOHATHUSA IIPU ONIMCAHNY BEIIECTB U UX IIPEBPALICHU;

3) ucnonvzosams XMMUYECKYIO CUMBOJIMKY JUIS COCTaBIICHUsI (JOPMYI BELIECTB M YpaBHEHHI
XMUMHMUYECKUX PEaKLINN;

4) onpedensimb BaICHTHOCTh U CTEHCHb OKHCIICHUS XUMHUYECKUX JJIEMEHTOB B COCIMHEHHUSIX
Pa3IMYHOIO COCTaBa; IPUHAUICKHOCTh BEILECTB K ONPENCIEHHOMY KJIAacCy COCIUHEHHUH IO
(dbopmynaM; BUJ XUMUYECKON CBSI3U (KOBAJICHTHAs, MOHHAs!, METAJNINYECKasl) B HEOPraHUYECKUX
COEJIMHEHUSX; 3aps/l MOHA MO0 XUMHUYECKOW (opmyse; Xapakrep cpeabl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COCAVHEHUH, TUIl KPUCTAIIINYECKON PEIIETKA KOHKPETHOIO BEILIECTBA;

5) packpvieams cmeicn Tlepuoaudeckoro 3akoHa J1. V. MenaeneeBa 1 JeMOHCTPUPOBATH €TO
MIOHMMaHHE: OINHUCBIBATh M XapaKTepu3oBaTh TaOnuuHyro (opmy Ileproauueckoil cucteMbl
XUMUYECKHUX AJIEMEHTOB: pa3jMyaTh MOHATHUS «TJlaBHas MOArpynna (A-Tpymmna)» U «mo0oyHas
noarpynna (b-rpynma)», manble ¥ OoJiblIMe NEPUOJBI; COOTHOCUTh O0O3HAYEHHUs, KOTOpbIE
UMEIOTCS B TEPUOJMUYECKOW Talnuile, ¢ YUCIOBBIMU XapaKTEPUCTHKAMHM CTPOCHHUS aTOMOB
XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsi sapa, 00Iee YKCII0 3JIEKTPOHOB U paclpeieieHue ux 1o
AJIEKTPOHHBIM CIIOSIM); OOBSACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB U
X COCIMHEHMH B Ipefeliax MajblX MEPUOJOB M TJIABHBIX IOATPYII ¢ Y4ETOM CTPOEHHUS HX
aTOMOB;
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6) knaccuguyuposamv XUMHYECKUE DIIEMECHTHI; HEOPraHMYECKUE BEUICCTBA; XUMHUYCCKHE
peakiuu (1Mo YMCIYy B COCTaBY YYaCTBYIONIUX B PEaKIMU BEIIECTB, MO TEIUIOBOMY 3D deKTy, 1o
W3MCHECHHIO CTETICHEH OKHCICHUSI XUMUYECKIX JIEMEHTOB);

7) xapaxmepuzosams (OMUCHIBATH) OOIIKE U CriCIM(PUUCCKIEe XUMUYECKHAE CBOMCTBA MPOCTHIX
Y CJIOKHBIX BEIECTB, MOATBEPIK1ask ONMMCAHUE PUMEPAMU MOJISKYJISIPHBIX 1 MOHHBIX YpaBHEHUHN
COOTBETCTBYIOIINX XUMHUYCCKHX PEAKIIHIA,

8) cocmaesname ypaBHEHUs AIICKTPOJUTHYCCKOW JUCCOIMAIIMM KUCIOT, IIEIOYeH U COJICH;
MOJIHBIE ¥ COKpali€HHBbIC ypaBHEHUS pEaKIUii HOHHOTO OOMEHA; YpaBHCHHUS pEaKIIHH,
MOATBEPKIAIONIUX CYIICCTBOBAHME TEHETHYCCKOW CBSI3M MEXAY BEHISCTBAMHU Pa3IMIHBIX
KJIaCCOB;

9)  packpvieamv cyuHOCmMb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHca ATUX PEaKIIHii;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT UX CTPOCHUS; BO3MOXHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBHSIX;

11) evlyucasims OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB; MAacCOBYIO
JOJTF0 XUMHYECKOTO AJIeMEHTa 10 (hopMyIie COeTMHEHNUS; MacCOBYIO JOJIO BEIIECTBA B PACTBOPE;
MIPOBOJIMTH PACYETHI IT0 YPABHECHHIO XUMUICCKOM PEAKITUH;

12) cnedosamv TIpaBUIAM  TOJIb30BAHUS XUMHUYECKOW TMOCYIOW H  J1aOOPATOPHBIM
000pyIOBaHUEM, a TAKKE TIPABHIIaM OOpAICHHS C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKITUIMHU
10 BBIIOJIHCHUIO J1A0OPATOPHBIX XHMHYECKHAX OIBITOB II0 TIOJYYCHHUI0O W COOMpaHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTIIEKUCIIOTO Ta3a);

13) nposooums peaxiyu, TMOATBEPKIAMONINE KAYeCTBEHHBIH COCTAB PA3JIMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, Opomua-, noaua-, kapooHar-, docdar-, cuiamkar-,
cynbdar-, THUAPOKCHI-WOHBI, KATHOHBI aMMOHHS ¥ HOHBI HW3YYEHHBIX METaJUIOB,
MPHUCYTCTBYIONIUE B BOJAHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

14) npumensmes OCHOBHBIC OTICPALIMU MBICIUTEIBHOW NESITEIBHOCTH — aHAIW3 U CHHTE3,
cpaBHeHHe, 0000IICHNE, CHCTEMATHU3aINIO, BBISBIICHUE TPUYHMHHO-CIICJICTBEHHBIX CBS3CH — LIS
W3YUYEHHs CBOICTB BEIIECTB M XUMUYECKUX PEAKIIHi; €CTECTBEHHO-HAYUYHBIC METObI MIO3HAHUS
— HaOJro/IeHUE, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIICPUMEHT (pealIbHbIA U MBICIICHHBIH )

TemaTu4eckoe IIIAHUPOBAHUE

8 kuace
Ne HanmeHnoBaHue TeMbl Bcero
n/n 4acoB
OcHOBHbBIC NOHATUS XUMHH 20
1 IIpeamer xumun. BenectBa u nx CBOMCTBA 1
2 IIpakTnuyeckas padora Nel. JlaGopaTtopHOoe 0060pyI0BaHUE U PUEMBI 1
obpamenus ¢ HuM. [IpaBuna 6e3omacHoil pabOTHl B XUMHUECKOH
1a00paTOpHH.
3 Uucrele BemecTBa U cMecu. CriocoOwl pa3zienieHus cMmeceit 1
4 Ou3nYecKue U XUMUYECKUE SBIEHUS. XUMHUECKHUE PEaKIuu. Y CIOBHS U 1
MPU3HAKU TPOTEKAHUS XUMUUECKUX PEaKIUH.
5 ATOMBI 1 MOJIEKYJIBI, HOHBI. 1
6 BemectBa ~ MOIEKyIsIpHOTO U HEMOJEKYJISIPHOTO CTpOEHHUSI. 1
Kpucrannudeckue pemerk.
7 [IpocThie U cloXKHBIE BEIIECTBA. 3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTBA 1
8 XUMUYECKUH dNIEMEHT. 3HAKU XUMHUYECKUX DJIEMEHTOB 1
9 Xumnueckue Gopmyinsl. MHAEKCHI. 1
10 OTHOcHUTEeNbHASI ATOMHAS ¥ MOJIEKYJISIpHAST MACChI 1
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11 Ycranosienue npocreiiiei GopMybl BEmecTBa o MacCOBBIM JIOJISM 1
XUMHYECKUX DJIEMEHTOB.

12 BanieHTHOCTD XUMUYECKUX 371eMeHTOB. OmnpesielieHe BaJICHTHOCTH 1

3JIEMEHTOB 10 (hopMysiaM OMHAPHBIX COSTUHEHUH.

13 CocraBieHne XMMHYECKUX POpMys1 OMHAPHBIX COEANHEHUN 1O 1

BaJICHTHOCTH.
14 ATOMHO-MOJIEKYJIIPHOE yu€HHUE. 3aKOH COXPAHEHUsI MacChl BELIECTB 1
15- 16 | Xumuueckue ypaBHEHHUSI. 2
17-18 | Tumbl XUMHYECKUX PEAKITUI 2
19 [ToBTOpenue u 06061meHue no Teme «IlepBoHavyanbHbIE XUMUYECKHE 1
TTOHATHS

20 Konumponsnan paboma Nel no meme: «Ilepeonauanvmvie xumuyeckue 1
nOHAMUAY.
Iepuonnyeckuii 3aKOH U MEPUOAUYECKAT CHCTEMA XUMHYECKHX 7
3jemeHTOB /I.U. MenpaeneeBa. CTpoenune aroma

21 Knaccudukanus xumuueckux ameMeHToB. [oHSATHE 0 Tpynmax CXOIHBIX 1

JJIEMEHTOB.

22 [Tepuoamuaeckuii 3akon [l. 1. MenneneeBa. 3HaueHne MEPUOTUIECKOTO 1

3akoHa. Hayunsie noctmwxenus /. 1. Menpaeneena

23 [Teprouveckast Ta0IUIIAa XUMHYECKUAX YJICMEHTOB 1

24 Crpoenune atoma. CoctaB aTOMHBIX siaep. M30TombI. 1
25-26 | PacrmosoxeHue 3JIeKTPOHOB M0 YHEPTETUIYSCKUM YPOBHSIM. 2

27 M3menenne 4ymcna 3JIEKTPOHOB Ha BHENTHEM SHEPIETHYECKOM YpPOBHE 1

aTOMOB XMMHMYECKUX SJIEMEHTOB.
Crtpoenue BemecTBa. XUMHYECKas CBA3b 8
28 WNonnas cBs3b 1
29 DIEeKTPOOTPHUIIATEIIEHOCTh XUMHUYECKUX 2JIEMEHTOB 1
30-31 | KoBaneHnTHas cBs3b. [lonspHas 1 HEMOsIpHAst KOBAJICHTHBIC CBSI3U 2
32 BanenTtHocTh u cTenenp okucienus. [IpaBuia onpenenenus creneHei 1
OKHCJICHUS SJIEMEHTOB

33 OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1

34 [ToBTOpenue u o6o6menHue 1mo teme: «CTPOCHHE BEIIECTB. XUMUYECKas 1
CBSI3bY

35 Koumponvnasa paooma Ne2 no memam: «llepuoouueckuit 3axkon u 1
nepuoouueckasn cucmema xumuueckux ynemenmos /. U. Menoeneesa.
Cmpoenue amoma. Cmpoenue eeujecme. Xumuueckasn cea3v)
KosinyecTBeHHbIE OTHOIIEHUS] B XUMHH 4

36 KonnuecTo BemecTa. Mok, MosisipHas Macca 1

37 Borurcnenus ¢ UCoNb30BaHUEM MOHATHH «KOJIHMUYECTBO BEIIECTBA» U 1
«MOJISIpHAs Macca

38 3akoH ABoraJipo. MossipHblii 00beM ra3os. 1

39 OObeMHbIE OTHOIICHUS Ta30B MPU XUMHUYECKUX PEaKIUsIX 1
Ba:xneiimue Kjaccbl HEOPraHNYECKHX BelIeCTB 16

40-41 | Okcunsl: knaccuuKanus, HOMEHKIATypa, CBOMCTBA, MOTyYeHHE, 2

MIPUMEHECHHE.

42 I'mapokcunpl. OcHOBaHUSA 1

43 XUMHUYECKUE CBOMCTBA OCHOBAHUM 1

44 AmboTepHBbIE OKCUIBI U THIPOKCH/IBI 1

45 Kucnotsr 1

46 XUMHUYECKUE CBOMUCTBA KUCIIOT 1
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47 Conu 1
48 XUMHUYECKUE CBOMUCTBA COJIEH 1
49-50 | I'emermueckasi CBSI3b MEXy OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX 2
COEIMHEHU I
ol IIp. p Ne6.Pewienue sxcnepumenmanbhvix 3a0ay no meme « OcHogHble 1
KAACCbl HEOP2AHUYECKUX COEOUHEHULL
52-53 | Pemenune pacdyeTHBIX 3a/1a4 IO XUMUYECKUM (hOopMyITaMm 2
54 [ToBTOpEeHUe 1 00600IIEHNE TIO TEMaM: «KOJUYECTBEHHBIC OTHOIIICHUS, 1
«BaxkHenme Ki1acchl HEOPraHMYECKUX COEAUHEHUI
55 Konumponvnas paboma Ne3 no memam: «Basxcnenimue knaccol 1
Heop2aHuYecKux coeOUHeHuly
Kucaopon 4
56 Kucnopon, ero o6miast xapakTeprCcTHKa U HaXO0XK/IEHHUE B PUPO/IE. 1
[Tonyyenue kucmopoaa
o7 CgoiictBa kuciopoja. [Ipumenenue. KpyroBopot kucioposa B mpupoje 1
58 IMpakTuyeckas padora Ne3. [TonydeHue u CBONCTBA KHCIOPOIa. 1
59 O30H. Amtotponug kuciaopoa. Bo3ayx u ero cocras. 1
Bonopon 4
60 Bogmopon, ero o01mas xapakTeprcTHKa U HAX0XKACHHUE B TIPHPO/IC. 1
[Tonyyenue Bogopoaa
61 XuMmudeckue cBorcTBa Bojopoaa. [Ipumenennue. 1
62 [Tpaktuueckast padota Ned. «IlomydeHue Boopoa U HCCICOBAHUE €r0 1
CBOWCTB»
63 IIpomexyTouHas aTTecTanus 1
Boxaa. PacTBopsl 5
64 Boga. ®usnueckne u XUMAYECKUE CBOMCTBA BOJIBI. 1
65 Bona — pactBoputens. PacTBopbl 1
66 MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA 1
67 Pemenue pacuernbix 3agau «HaxosxeHue MmaccoBoil 1011 1
PacTBOPEHHOTO BEILIECTBA B PACTBOPE».
68 [ToBTOpenue u o6o6meHue mo remam «Kucmnopomy, 1
«Bonopony, «Bona. PactBopb».
9 ki1ace
Ne Bceero
HaumenoBaHue TeMbl
n/n 4acoB
IloBTOpeHHE OCHOBHBIX BONPOCOB Kypca 8 Kiacca W BBeJeHHE B Kypc 9
kJacca (54)
1-4 IToBTOpEHnue 3a 8 kacc 4
S5 Bxonnas koHTpopHas paboTa 3a 8 Kiacc 1
Tema 1.Knaccnpukanusi Xumudeckux peakuuii (7X)
6-7 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHI 2
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8 TennoBbie 3 HEKTH XUMUYECKUX PEAKIIUN 1
9 CKOpPOCTh XMMHYECKHX PEaKIIHA. 1
10 | IlpakTnyeckasi padora Nel. VzyyeHue BAMSIHUSA YCIOBUN MPOBEICHHS 1
XMMHUYECKON PEaKLUU Ha €€ CKOPOCTbh.
11 | O6parumsble peakuuu. [loHATHE O XMMHUYECKOM PABHOBECHUHU. 1
12 | Pemenwue 3amau
Tema 2. XumMnueckne peakiuu B BOAHbIX pactBopax (104)
13 | CymHOCTh TIporecca ICKTPOTUTHISCKON JTUCCOUAITTN 1
14 Jucconmanyst KUCIOT, OCHOBAaHUM, COJIeH 1
15 | Cnabble ¥ cunbHBIE AIEKTPOJUTHI. CTENEeHb AUCCOIHAIITT 1
16-17 | Peakin MOHHOTO OOMEHA M YCIIOBHUS MX MPOTEKAHHSL. 2
18-19 | I'maponm3 coneit 2
20 | IIpakTuueckasi padora 2. PenieHne SKCIEpUMEHTATBHBIX 3124 110 TEME 1
«CBOMCTBA KHACIIOT, OCHOBAHMM, COJIEH KaK 3JIEKTPOJIMUTOBY.
21 | TloaroToBka K KOHTPOJIBHOM padoTe
22 | KourpoubHas padoraNe 1 mo tremam 1 u 2. 1
Tema 3. Hemeransl. I'anorenst (54)
23 | OOmias XapaKTepHCTHKAa HEMETAJJIOB IO WX TIOJIOKCHHIO B TEPHOIUYCCKON 1
cucTeMe XxuMuaeckux 3yemenToB J.J11.Mennaeneena.
24 | XapakTepucTHKa rajJoreHoOB. 1
25 | Xnop 1
26 | X710poBOJIOPOI: MIOTYyYEHUE U CBOMCTBA. 1
27 | ConsHas KMCIIOTa U €€ COJIH. 1
Tema 4. Kucsiopoa u cepa (74)
28 | XapakTepucTuKa KUCIOpOJa U CEpHI. 1
29 | CpoiicTBa 1 TPUMEHEHHUE CEPHI. 1
30 | CepoBonopon. Cynbhubl. 1
31 | Okcun cepsl (1V). Cepaucras kucnora. 1
32 | Okcun cepsl (V). CepHas kucnoTa u ee COJIH. 1
33 | [Ipou3BOJCTBO CEPHOM KHCIIOTHI 1
34 | IlpakTuueckas pabora 4. 1
Pemenue skcriepuMeHTANBHBIX 33724 10 TeMe « Kucnmopon u cepay
Tema 5. Azot n pocdop (749)
35 | Xapakrepuctuka azota 1 ¢pochopa. duznyeckne 1 XMMHUUYECKHE CBOMCTBA a30Ta 1
36 | AMMuak 1
37 | Conmu aMMOHUSI. 1
38 | A3oTHas KucToTA. 1
39 | Conu a30THOM KUCIOTHI. 1
40 | Docdop. 1
41 | Okcua docdopa (V). DocdopHas KMCIOTa, €€ COJIU 1
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Tema 6. Yruepoa u kpemumii (84)

42 | XapakTepuCTHKa YIriaepoja M KpeMHHA. AJIOTpPONUs yriepoja 1
43 | XumMHuuecKue cBOMCTBa yriepoaa. Ancopouus 1
44 | Okeup yriepoaa (1) - yrapusiii ra3. Okeua yrinepona (1V) - yrinekucibrit ra3 1
45 | YrosbHas kucnota u ee coyit. KpyroBopot B npupoie 1
46 | [IpakTuueckas padora 6. [lomyyenue okcuma yriepoma (V) usyuenwe ero 1
cBoiicTB. Pacmo3naBanue kapOOHATOB
47 | Kpemuuii. Oxcun kpemuusi(1V) 1
48 | Kpemawneas kuciota u €€ conmu. Crexio. Llement 1
49 | KontposbHasi pa6oTaNe 2 nmo teme «HemeTamis. 1
Tema 7. MeTasabl (134)
50 | Xapakrepuctuka MeTaisioB. HaxokaeHue B mpupoje W oOmme CcrnocoOsl 1
MOJTyYCHUS
51 | Xumuueckue CBOMCTBA METAJIOB. OJIEKTPOXMMHYECKUN psii  HampsKEeHUI 1
METaJIOB
52 | CrnaBel. [Ipon3BOACTBO YyryHa U CTalTN 1
53 | lllemouHbIe METAJLIHI. 1
54 | Marnutii. lllenouno3emenbHBIC METAITBI 1
55 | Marnuii. lllenouno3emenbHBIC METAITBI 1
56 | AmomMuHui 1
57 Baxneiime coequHEHNS AJIFOMUHUS 1
58 | XKeneso 1
59 CoenuHeHns Kelesa 1
60 | IIpakTuyeckasi padora 7. Pemenue skCiepuMeHTAIBHBIX 33J1a4 TI0 TEME 1
«MeTaisbl U UX COSAMHEHUS»
61 | [loaroroBka K KOHTPOJILHOM padoTe
62 | KourpoabHas padora Ne 3 mo teme «MeTtamuibh»
Tema 8. Xumus n okpy:xaromas cpeaa (64)
63 | IIpome:kyTOUHasi aTTeCTAIUSI 1
64 | BemecrtBa 1 MaTepuaibl B IOBCETHEBHOM KU3HU YelIOBEKa 1
65 | bezonacHoe UCHIOIB30BAHUE BEIIECTB U XUMUYECKHUX PEAKIIUii B ObITY 1
66 | IlepBas momoIIs NPy XUMUYECKUX 0XKOT'aX U OTPABIICHUAX 1
67 | Xumuueckoe 3arps3HeHHEe OKPYKaIoLIe cpeibl 1
68 | Poap XuMuM B pelIeHUH SKOJOTHYECKHUX TTPOOIeM
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