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COAEPKXAHUE INTPOI'PAMMBI
8 KJIACC
ITepBoHaya/ibHBIEe XMMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMHUM B JKM3HHM 4Y€JIOBEKAa. XUMHS B CUCTEME Hayk. Tema u
BeulecTBa. dusnueckue cBoWCTBa BeLIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsAtue o
METO/1aX MO3HaHMs B XUMHH. UHCThIC BemecTBa U cMecu. CriocoObl pa3ieiicHusl CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHYECKHX 3JEMEHTOB.
[IpocTbie u cioXHBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckass (opmyna. BajleHTHOCTP aTOMOB XMMHYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENBHAsA aToMHast Macca. OTHOCHTEIbHAS MOJIEKYJIIpHas
macca. MaccoBasi 10J11 XMMHUYECKOIO 3JIEMEHTA B COCMHECHHH.

KomnuectBo BemectBa. Mosb. Mossipuas macca. B3anMocCBs3b KOJIMYECTBA, MacChl U
Yyucia CTPYKTYPHBIX €IMHUI] BerecTBa. Pacy€Tsl o hopmysnaM XUMHUYECKUX COCTUHEHUMN.

dusuyeckue M XUMHUYECKHE SBJICHHSA. XHUMHUYECKas pcakuuga Hn eé IMPU3HAKH. 3akoH
COXpaHEHHsI MacChl BEIECTB. XUMHUYECKUE ypaBHeHUs. Kitaccupukanms XUMHYECKUX PeaKinit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYIOH, MpaBWIaMu pa0OTHl B JTaOOpaTOpHH U MpUEMAMU
oOparteHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAHUEM, M3YUCHHE W ONMHUCaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKC, KUIICHUC W KOHACHCAlHA BO}II)I) U XUMHUYCCKUX (FOpeHI/Ie CBCYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HAOIt0IeHue
W ONKCAaHWE TPU3HAKOB TIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHAOM Oapusi, paznoxkenue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pacTBopoM coinu menu (II), m3ydenwme crocoOoB
pa3ieNieHusi CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpomaTtorpadusi, TMpOBEIEHHWE OYUCTKMA TMOBAPCHHON COJHM, HAONIOJCHUE W OIHMCAHUC
pe3yNbTaTOB MPOBEJEHUSI OIbITA, WILIIIOCTPUPYIOIMIETO 3aKOH COXpPaHEHHUS MacChl, CO3/JaHUE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiinue NPEACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kuciopom — 3J€MEHT M MPOCTOE BEMIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcuppl. [lpumenenne xkucmopoga. CrocoObl TOMYYEHHs KHCIOpOJa B JIaDOpaTOpUU U
npoMbIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — autoTporHas MOAU(pHUKAINS
KHCIIOPO/Ia.

TennoBoil 3ddekr XuMuueckoil peaxkiuu, TEePMOXUMHMUYECKHE YpaBHEHHs, 3K30- H
SHJIOTEPMHUYECKHE peaknuu. TOMIMBO: Yroidb W MeTaH. 3arps3HEHHe BO3yXa, YCHIJICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.



Bopopon — onemeHT M mpoctoe BemiecTBo. HaxokneHue Bomopoda B IPHUPOJIE,
buznyecKkrue 1 XuMHUYeCKre CBOMCTBA, MPUMEHEHHE, CIIOCOOb! osydeHus. KucioTs! u comu.

Mounsipablii 00BEM ra3oB. Pacuérel 0 XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoWcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HacklneHHble u
HEHACBIIICHHBbIE pPacTBOpbl. PacTBOpuMOCTh BeliecTB B BojJie. MaccoBasi /J0Jsi BEIIECTBa B
pacTBope. XUMHYECKHE CBOMCTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MpHUPOJE M B JKH3HU
yenoBeka. KpyroBopor Boabsl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa UM OYHMCTKA
MPUPOTHBIX BOJI.

Knaccugukanuss Heopranmdeckux coeauHeHuit. Oxcunbl. Kitaccudukanus OKCHIOB:
coJieoOpa3yrorye (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
okcu10B. OU3NYECKIE U XMMHUECKHE CBOMCTBA OKCUOB. [loirydeHne oKCumIoB.

OcHoBanmsi. Knaccudukanus OCHOBaHWN: IIETOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenkinatypa ocHoBaHuidl. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBaHUMU.

Kucnotsl. Knaccugukamus kucinor. Homenkmnarypa kucinor. @usnyeckre ¥ XUMHUYECKHE
cBoiicTBa kucior. Pan akrusnoctu metamuios H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknatypa coneil. dusnueckue u xumuyeckue cpoiictBa coisieid. [lomyuenue
CoJIEH.

['eneTnueckasi CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.
Xumuueckuit IKcnepumenn:

KaueCTBEHHOE OMpE/IEIICHUEe COAEPKaHUS KUCIOpOAa B BO3AyXe, MOJIyYeHHE, cOOMpaHue,
pacro3HaBaHHe M HM3y4yeHUE CBOWMCTB KHUCIOpOJa, HAOIIOJeHHE B3aWMOJCWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpaIeHUs: TOpeHus (mmokapa), 03HAKOMJICHHE C
oOpa3llaMud OKCHIOB M ONHUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
M3y4eHUEe CBOMCTB BojoOponaa (TopeHue), B3auMojeiicTBue Bogopoaa ¢ okcuaom menu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPHANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEH pPAacTBOPEHUS BELIECTB C Pa3IM4HON pacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM JOJEH pPaCTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METaJUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOJIOZICHUE M3MEHEHUsI OKPAaCKM WHIUKATOPOB B PACTBOpPAX KHUCIOT M IIENIOYEH, M3ydeHUe
B3anmojeiictBus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTalaMH,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIIEHHE SKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxkHelue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Ilepuoguyecknii 3akoH u Ilepuoamyeckass cucrema xumMudeckux sjiementos JI. H.
Menpeseesa. Ctpoenune aToMOB. XUMHYeCKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuumn

HepBBIe IIOIIBITKH Knaccncbm(aunn XHUMHYECKHX 3JIeMEHTOB. [ToHsaTHE O Trpynmnax CXOOHBIX
9JICMCHTOB (HIGJ'IO'—IHBI@ U [CIO0YHO3CMCIIBHBIC METAJJIbl, TaJlIOrCHbl, HWHCPTHBIC 1"331;1).
SHCMCHTBI, KOTOPBIC o6pa3y10T aM(I)OTepHBIe OKCHUIbI U THAPOKCHUBI.



Ilepuonuueckuii  3akoH. Ilepuoguueckass cuUcTeMa XUMHUYECKHUX dAJIeMEHTOB  [I.
N. MenpneneeBa. KopoTkonepuonnas u jymmHHONIEpUoaHas (Gopmbl [leprogmdeckoil cucTembl
xumuueckux aneMmeHtoB . WM. MenneneeBa. Ilepuoasl u rpynmbl. PU3HYECKHH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Ctpoenne aromoB. CocraB atoMHbIXx snep. HW3orombl. OnekTpoHsl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMUYECKHX dIeMeHTOB [leproaudeckoli CUCTEMBI
H. W.MenneneeBa. XapakTepUCTHKAa XHWMHYECKOIO JJEMEHTA [0 €ro IOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUSA paanyca aTOMOB XMMUUYCCKHUX 3JICMCHTOB, MCTAJUNIMUCCKUX U
HEMETAJNIMYSCKUX CBOMCTB IO I'pyniam v rnnepuoaam.

3nauenue [lepuoanueckoro 3akona u Ileproauueckoit CUCTEMbl XMMHUECKUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. 1. MenaeneeB — y4€HbIN U IpakIaHKH.

XuMuyeckas CBSI3b. KoBanentnas (monsipHas u HETOJIsIpHas) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenpb okucieHus. OKUCIUTEILHO-BOCCTAHOBHUTCIILHEBIC pCeaKkuuu. Hpoueccm OKHCJICHHUA
1 BoccTaHOBJIEHUS. OKHCIIUTEIIN ¥ BOCCTAaHOBUTEIH.

Xumuueckuit IKcnepumenn:

u3ydeHre oO0pa3lioB BELIECTB METAIJIOB M HEMETAJIOB, B3aUMOJCHCTBUE THAPOKCHIA
LIMHKA C pacTBOpPaMHU KHCJIOT U ILEJIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MIPUMEPDI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (frOpeHUE, peakiuu pas3yioKeHUs, COETUHEHHUS).

Meoswcnpeomemmnbwie ceasu

Peanuzanus MexnpeqMEeTHBIX CBSI3€H MPHU MU3yYEHUU XUMHH B 8 Kilacce OCYIIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHSATHI,
ABJISIOIUXCS CUCTEMHBIMU JUJISL OTAEIIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (PakT, rUnoTe3a, TEOpus, 3aKOH, aHaTU3,
CHUHTE3, Kiaccu(UKaius, TMMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJA, W30TOIIbI,
PaAMOAaKTUBHOCTh, MOJICKYJIA, JJICKTPHUSCKUN 3apsjl, BEMIECTBO, TENO, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BENUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
383151, ComHIle.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadusa: armocdepa, ruapocdepa, MHHEpasabl, TOpPHBIE IOPOJBI, IOJIE3HbIE
HCKOIIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

9 KUIACC



BelecTBO 1 XUMHYeCKas pPeaxknus

Ilepnonnueckuit  3akoH. Ilepuomuueckas cucreMa XMMHMYECKUX JJIEMEHTOB /I
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHUU CBOWCTB XMMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOMOB, KalMs, KalbLUs M UX COCAUHEHUH B COOTBETCTBUHU C
MOJI0’KEHUEM AJIeMEeHTOB B [leproinueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CTpOCHI/Ie BC€IICCTBA. BHABI XHMHYECKOH CBS3U. THIIBI KPUCTAJUIMICCKUX peH_IéTOK,
3aBUCHUMOCTb CBOMCTB B€OI€CTBA OT THIIA KpHCT&JIJ'IPI‘ICCKOfI peH_IéTKI/I n BUJIaA XHUMHYSCKOHN
CBs3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX COEIMHEHMM, Ie€HEeTHYecKas
CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccugukanus XUMUYECKHX PEeaKUUi MO pa3iInyHbIM MpPHU3HAKAM (IO YUCIIY M COCTaBY
YYacTBYIOUIMX B pEaKUUU BELIECTB, IO TemIoBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacTHIO KaTauu3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsitTre o ckopocTu XuMHueckol peakiuu. [lonarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOTeHHBIX M TeTepOreHHbIX peakuusx. [loHsTue o
karanuze. [loHsiTHE O XUMHUYeCKOM paBHOBecHH. DaKTOPHI, BIMSIIONIME HAa CKOPOCTh
XUMHUYECKON pPeaKIMU U TOJI0KEHNUE XUMUYECKOTO PAaBHOBECHS.

OKUCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKLMHU, 3JIEKTPOHHBIA OajaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakimii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopm{ BHCKTpOHHTH‘ICCKOﬁ AUCColHranuu. 9HeKTp0J’II/ITLI N HEIJICKTPOJIMUTHI. KaTI/IOHBI,
aHUoOHBI. MexaHu3m aucconanvii BC€HICCTB C PA3JIMYHBIMHU BUAAMHU XUMHYCCKOM CBS3H.
CrencHb JUCCoranuu. CunbHBIC U c1a0ble QJICKTPOJIUTHI.

Peakuuu moHHOTO OOMEHa. YCIIOBUSI MPOTEKaHUS PEaKIMii HOHHOTO OOMEHa, MOJHbIE U
COKpall€HHble MOHHbIE ypaBHEHUs peakuuil. CBONCTBAa KUCJIOT, OCHOBAaHUW U COJEW B CBETE
MIPEACTABICHUN 00 JJIEKTPOJUTUUYECKON nauccoranuu. KadecTBeHHbIE peakIMu Ha WOHBI.
ITonsATHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpUAAa HaTpHs),
WCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACHCTBHS PA3IUUHBIX
(akTOpOB, UCCIEIOBaHUE IEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, Mpoliecca AUCCOLMALUN
KHCJIOT, IIeNo4ed M coned (BO3MOYKHO MCIIOJIb30BaHUE BUAEO MaTepHalioB), NPOBEICHHE
OTBITOB, WIITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BblIelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peaKkiuil (rOpeHue, peakiuH pasiokKeHUs, COSAMHEHUS),
pacro3HaBaHHE€ HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAaYeCTBEHHBIX pEaKIUil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.



HeMmeTa/jibl 1 UX COeTMHEHUA

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHBIC
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHas — KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlefcTBHe XJI0pa U XJI0POBOJOPO/Ia Ha OPraHnU3M 4elloBeKka. BaxHele Xa0pu sl
U X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CcTerneHu OkucieHus. CTpoeHne M (PU3NYECKHE CBONCTBA MPOCTHIX BEIIECTB —
KHUCITIOpOJia M Cepbl. AJUIOTPONHbIE MOIU(UKALUN KUCIOPOJa U cepbl. XUMUYECKHE CBONCTBA
ceppl. CepoBOJIOpOJ, CTpOcHHE, (U3MYECKHE W XUMHYECKHe CBOcTBa. OKCHIBI Cephl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mMpeACTaBHTENs Kiacca KHCIOT M CHelupuYeckne). XHUMHUYECKUE PEaKIuH,
JeKale B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydyeHUs cepHoi KuciotTel. [Ipumenenue
cepHOl kucnoThl. CoM CepHOM KHUCIIOTHI, KAaUeCTBEHHAs peakius Ha cyiabpar-uoH. Haxoxmaenue
ceppl U €€ coelMHEHUH B TMpupoae. XHUMHUECKOE 3arps3HEeHHE OKpYKaIolel cpenbl
COCIMHEHUSIMU CEpPbl (KUCIOTHBIE JTOXKAM, 3arps3HEHHE BO3JyXa U BOAOEMOB), CIOCOOBI €ro
PEeIOTBPALICHUS.

OOmast xapakrepucTuka 3j1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, pacHpocTpaHeHHWe B HpuUpoie, (HU3UUEcCKue Hu
XUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B npupoe. AMMHUAK, ero Gu3ndeckue U XUMHYECKHIE
CBOWCTBa, MoylyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBa,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJydYeHHE,
dusmueckne M XUMHUUYECKUE CBoiicTBa (0OlIMe Kak MNpeicTaBuUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnonap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karollel cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBbI M BOMOEMOB). Pocdop, amioTporHble MoAU(UKALNH
docopa, puznyeckue u xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nveckue W XUMHYECKHE CBOWCTBa, moirydeHue. lcmomp3oBanue QocdaroB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OOmast xapaktepuctuka 3meMeHToB [VA-rpynmsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue U XuMu4eckue cBoicTBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux GU3NYECKUe U XMMUYECKHE CBOMCTBA, IEUCTBUE HA JKUBbIE OPTaHU3MBI,
HOJydeHHE U NpUMEHEHHe. DKOJIOTHUeCKUe MPoOIeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHHs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TepBoHayanbHble TOHATHS 00 OpPraHMYECKHX BEIIECTBaX KaK O COENMHEHMSX Yriepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOJAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX HepepadoTKU
(OeH3uH), UX poJb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE E€IHUHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COCTUHEHHM.



Kpemunii, ero ¢Qusnyeckue W XUMHYECKHE CBOMCTBA, TOJYYCHHE M TPUMEHEHUE.
Coenunenuss kpemHusi B mpupoge. O6mme mnpenctaBieHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOM KkucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MMacHOTO UCTIOIB30BAHMS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, MPOBEJICHHE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (U3NYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M UX COCAMHEHHUI (BO3MOXHO
UCIOJIb30BaHUE BMJEOMATEpPUANIOB), O3HAKOMIIEHHE C O0pa3laMu XJIOPUAOB (TaJIOr€HHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COCOTUHEHHUSAMH (BO3MOXHO HCIIOJIb30BaHHE
BUJEOMATEepUaoB), HaONIOJeHUEe Ipolecca OOYINIMBaHUS — caxapa IOoX  JeicTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOM
KUCIIOTBI, MPOBEJICHHE KAaYECTBEHHOW peakiMM Ha Cyiab(paT-HOH M HAOIOJEHHE NpU3HaKa eé
NPOTEKaHMS, O3HAKOMJICHHE C (PM3MYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHui,
[OJIyueHUe, coOMpaHue, paclo3HaBaHUWE W U3YYEHHE CBOMCTB aMMMaka, IpPOBEACHUE
KayeCTBEHHBIX pEaKUMH Ha HMOH aMMOHMA M (ocaT-uOH M H3ydeHUE MPU3HAKOB MX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HUE MOJENel KPUCTAUIMUECKUX PEIIETOK anMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIVIEM M YCTPOICTBOM IPOTHBOra3a, oJdy4eHue, COOMpaHue, paclio3HaBaHue
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CWIMKAaT-HOHbl W W3Y4YCHHME IPU3HAKOB MX IPOTEKAHMs, O3HAKOMJICHME C MPOAYKLUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE 3KCIIEpUMEHTANbHBIX 3a/1ad 1o TeMe «Baxuelue
HEMETAJUIBI U UX COCIUHEHUS.

MeTajuibl U HX COECAMHEHUS

O6HL’:1$[ XapaKTCPUCTHKA XHMHYCCKHUX OJBJIEMCHTOB — MCTAJZIOB Ha OCHOBAHHU HX
nonoxenus B [lepuoauueckoii cucteme xumuueckux anemeHToB [I. Y. MenneneeBa u ctpoeHus
atomoB. CTpoeHne MeTa/uioB. MeTajuindeckasi CBSI3b M METAJUIMYECKass KPUCTAJUIMYECKast
pemérka. OJIeKTPOXUMHUECKUI psaA HanpsokeHUH MetamioB. DHU3MUECKHe M XMMHUYECKHE
cBoiicTBa MeTayioB. OO1ue crnocoObl nonydeHus: MetaysioB. [IoHATHE O KOPPO3UK METaJIIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI MX OT KOppo3uu. CriaBsl (CTanb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJIEHHOCTH.

[Ilenoynble MeTaUIbL: MOJOKEHNE B [leproauyeckoil cucTeMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa, CTpOCHHE WX ATOMOB, HAXOXJeHWE B mpupoje. Ouznyeckue M XMMHYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
HIEJTOYHBIX METAJJIOB U UX COCTMHEHUM.

[[lenoyHO3eMeNbHBIE METAJIBI MarHUd W KalblMil: ToynokeHne B llepmomgmyeckoit
cucreme xumuueckux sneMmeHToB /[[. M. MenneneeBa, CTpoeHHME HX aTOMOB, HaxO0XJCHUE B
npupoae. OU3NYECKUe U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coennHeHus
KanmbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHui: mnonoxeHnue B Ilepuonnyeckoil cUCTEME XMMHMUYECKHUX 3JIeMEHTOB /I
W. MenpeneeBa, CTpO€HHE aTOMa, HaxOXKJIECHHE B npupone. Pusznueckne M XUMHUYECKUE
CBOMCTBA aIIOMUHMSL. AM(OTEpHBIE CBOWCTBA OKCUA U THPOKCHU/IA ATFOMUHHUSL.



Kenezo: mnonoxenue B llepuogmyeckoil cucreMe XHUMHUYECKHX 3yeMeHToB /I,
N. MenneneeBa, CTpO€HHE aTroMa, HAXOXKJIEHWE B mpupoae. Pu3MUECKHe U XUMHUYECKHE
cBoMcTBa xene3a. Oxcuabl, ruapokcuabl u conu xkenesa (II) u xxenesa (III), ux cocras, cBoiicTBa
Y TIOJTyYCHHE.

Xumuueckuii IKCnepumenm

O3HAaKOMJICHHE ¢ oOpa3laMu METaJJIOB M CIUIaBOB, MX (PU3UYECKHMMH CBOWCTBaMH,
U3y4YEHUE PE3yJIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCHOJB30BaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJCHCTBHS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCHOJIb30BaHUE
BUJICOMATEPHUAIIOB), KCCIIEIOBAHUE CBOMCTB >KECTKOM BOJBI, IMpOIECCa TOPEHHs >Kele3a B
KUcIoposie  (BO3MOXKHO — KCIIOJNBb30BaHHE  BUIEOMATEpUAIOB), IMPU3HAKOB  IPOTEKaHUS
KAueCTBEHHBIX PEaKlMii Ha MOHBI: MarHus, Kajablus, aJlOMUHUS, ITUHKA, xene3a (II) u xenesza
(IIT), menu (II), HaOmrOIEeHME W OMKCAHKE MPOILIECCOB OKpAITUBAHUS TUIAMEHW MOHAMU HATPUS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
Teme «BakHeWmne MeTallibl U UX COCIMHEHUS.

XuMus M OKpyxKaouias cpeia

BeH.IeCTBa U MaTcpualibl B HOBCGI[HCBHOI‘/‘I J)KU3HU 4elloBeka. be3omacHoe HCIoJIb30BaHUE
BC€IICCTB U XHUMHUYCCKHUX peaKuHﬁ B 6I)ITy. HepBas[ noMomp HOpu XHUMHUUYCCKHUX OXOrax H
OTpaBJICHUAX.

XUMHUECKOE 3arpsi3HEHUE OKPYKarolLlel cpezbl (MpelesibHas 1OMyCTUMasi KOHLEHTpaLHsl
Beulects, gainee — [1/1K). Ponp Xxumuu B pelieHuu 3KOJ0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:
u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).
Mescnpeomemnuie ceazu

Peanmaunﬂ MCKIIPECAMETHBIX CBA3EH IIpru U3y4YCHUHN XUMHUU B 9 knacce OCYHICCTBIIACTCA
qepe3 HCIIOJIb30BAHHUEC KakK O6H_II/IX C€CTCCTBCHHO-HAYUYHbIX HOHHTHﬁ, TaKk H HOH}ITHP'I,
ABJIAIOIINUXCA CUCTEMHBIMUA JJIA OTACJIBHBIX ITPEAMCTOB €CTCCTBECHHO-HAYYHOI'O HUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KIacCHU(pUKalus, MNEePUOIUYHOCTh, HAOMIOACHHUE, SKCIEPUMEHT, MOJEINPOBAHUE,
WU3MEPEHHE, MOJIEIb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPHAITHI.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, W30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJEKTPUYECKUI 3apsi, MPOBOJAHHMKH, MOJYIPOBOJHUKH,
TUICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COTHIIE.

Buonorusi: ¢gorocunTes, apixanue, Ouocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YI00peHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

'eorpadus: armocdepa, rtumpochepa, MHHEpPAIbl, TOPHBIE TIOPOABI, IOJIC3HBIC
HCKOTIaeMble, TOIUTHBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JImgyHOCTHEBIE pe3yiibTaTbl OCBOCHUA IIPOTpaMMbl OCHOBHOI'O O6IJ.[€FO O6paSOBaHI/I$I
JOCTUTIarOTCA B XOI€ O6y‘-I€HI/ISI XHUMHUHU B CIUHCTBC yqe6Hof/i 1 BOCIIMTATECIbHOM JACATCIIBHOCTHU B
COOTBCTCTBUH C TpaAUuIIUOHHBIMU pOCCHI;'ICKI/IMH COLUMOKYJIbTYPHBIMH u JAYXOBHO-
HPaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H.[CCTB€ npaBuJIaMl U HOpMaMHU NOBCIACHUSA U
CHOCO6CTBYIOT nmponoeccam CaMOIIO3HAHHA, CAMOPA3BUTHUA U COLUAIIN3alIuN 06yqa}om1/1xc;l.

JImyHOCTHBIE pPE3yJIbTaTbl OTPAXAKOT TI'OTOBHOCTH o6yqafoumxc;1 PYKOBOACTBOBATHCA
CHCTEMOM ITO3UTHBHBIX IONCHHOCTHBIX OpI/ICHTaHI/Iﬁ U paCHIMPEHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBC, B TOM 4YHCJIC B 4aCTHU:

1) IMAaTPUOTHYECKOI'0 BOCIUTAHUSA

LIEHHOCTHOTO OTHOILIECHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/IMI0, TIOHMMAHUsSl 3HAUCHUS XMMHYECKOW HAayKH B JKH3HH COBPEMEHHOIO OOILEeCTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(OpMALUCH O MEepeOBbIX JOCTHKCHUSIX M OTKPBITHSIX
MHPOBOM M OTEYECTBEHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSAX 00 YyCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMA:

IIPEJCTABICHUsS O COLMAJIbHBIX HOPMAax M IPaBWIAX MEKIMYHOCTHBIX OTHOLICHUM B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOH, Yy4yeOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYruX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIIBHOCTU IPHU BBIIIOJIHCHUUA yT-I€6HI)IX, IIO3HABaTCJIbHBIX 3aJa4, BBIIIOJTHCHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOINOMOIIM B Ipoliecce 3TOM y4eOHOHM JesITeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEJCHUE U IIOCTYIIKM CBOMX TOBApUIIEH C MO3ULUU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  MPEJICTaBICHUs] O  BEIIECTBE M  XUMHYECKOM  peakiuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTAaBISAIOIIME OCHOBY JUIS
NOHMMaHMs  CYIIHOCTM HayyHOW KapTHHBI MHpa, NpPEACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJAbI, B3aUMOCBA3SX YeJOBEKa C MPUPOJHOM Cperoi, 0 posu
XUMHH B IO3HAHNU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJIYYEHUE HOBBIX 3HAHUUW IO XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX TIPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIHHON PaboThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEHHUIO M IO3HAHMIO, JIF0OO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHONW M HCCIIEN0BATEIbCKON JEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YeHHUs B lajbHeHeM;



4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE LEHHOCTU JKHU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/10pPOBBIO,
YCTAaHOBKM Ha 3[0pOBbIM 00pa3 JKWM3HU, OCO3HAHME IOCJIEACTBUH M HENPUATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUs] alKOrojs, HAapKOTHKOB, KypPEHHs), HEOOXOAWMOCTH COOIOACHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMH BELIeCTBaMHU B OBITY U peabHOMN
KHU3HH,

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTHUYECKOMY M3YyYEHHIO MPOodeccHii u Tpyaa pa3InyHOTO pojad, YBaKEHHUE K
TpyAy M pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUs
OPEIMETHBIX 3HAHUA 1O XUMHH, OCO3HAHHBIA BBHIOOP WHIMBUAYAIbHOW TPaeKTOPUU
POJOIDKEHUS 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHATLHON Cpeie;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS:

HKOJIOTMUYECKU LeJIECO00pa3HOE OTHOLIEHUE K MPUPOJAE KaK MCTOYHHUKY JKHU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY H TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBU OE30MaCHOTO MOBEACHUS IPpU paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, TOJIy4aeMble NPH HU3YyYECHUU XUMHUH, IS pElICHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEOH, IS TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MOCPEACTBOM METOJOB XMMHH, IKOJOTHUYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOACTBOBATHCA UM B
[03HABATEJIbHON, KOMMYHHUKATUBHOM U COLMAJILHOW IPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MmerampeaMeTHBIX pE3yNbTAaTOB BBIICISIOT 3HAYMMbIE IS (OPMHUPOBAHUS
MHUPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THUIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCTIEPUMEHT U JPYTOe.), KOTOPbIE UCTONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX
peIMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUM M3 ATHX MPEeIMETOB (OPMUPOBATH NMPEACTABIECHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHUpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOpble 00€CreunBarOT (POpMUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITENILHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA
Ba3zoBble jornyeckue aqeiicTBuA:

YMEHUS UCIOJIB30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS IIPU OCBOCHUM 3HAHWM:
pacKpblBaTh CMBICI XMUMHMUYECKHX MOHATHH (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C JAPYTUMH MOHITHIMH), UCIOJIb30BATh MOHATHUS IS OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMUYECKHUX BELICCTB U XUMUYECKUX PEAKIUM, YCTaHABIUBATH IIPUYMHHO-CIICICTBEHHBIE CBA3U
MeXy 00BbEKTaMHU U3YUEHHUs, CTPOUTH JIOTUYECKUE PAcCYXI€HUS (MHIYKTUBHbBIEC, 1€TyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUEHUS;
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yYMEHHE NMPUMEHATh B IPOIECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U MeTallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEICTABICHUS] — XUMHUUYECKHIM 3HAK (CMMBOJI DJIEMEHTA),
xumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOH peakuuu — TMpU pelIeHud YydeOHOo-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OTUX MOJEIbHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYAaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEYHS B U3y4aE€MBbIX IIPOIECCaX U SBJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHA.

YMCHHE HCIIOJB30BAaTh ITOCTABJICHHBIC BOIIPOCHI B KAa4YC€CTBC HMHCTPYMCHTA IIO3HAHHA, a
TaKXKC B Kad€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/IH TUIIOTE3blI II0 IIPOBCPKE IPaBUIILHOCTU
BBICKA3bIBACMBIX Cy}I(,Z[eHPlﬁ;

pPUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3AlMM M MPOBEICHHUIO YUYEHHYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CAMOCTOSTENbHO MPOTHO3UPOBATH €T
pe3ynbrar, GopMmynHpoBaTh OOOOMIEHUS W BBIBOJABI IO pPE3y/IbTaTaM IPOBEIEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJeNaHHOM padoTe.

PatGora ¢ undopmanmeii:

yMeHUue BbIOMpPaTh, aHATM3UPOBATh U MHTEPIPETUPOBATH UH(OPMAIMIO PA3IUYHBIX BUJIOB
1 OpM MIPEICTABICHHS, TOTYyIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAst TUTEpaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble I0ocoOus, pecypcbl HHTepHeTa), KpUTHYECKU
OLICHUBATH MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE MPUMEHATh PAa3IMYHbIE METOMBI ¥ 3allPOCHI NMPH NIOUCKE U 0TOOpe WHPOpPMALTUN U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 3324
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCITOJIB30BAHMS PA3TUIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSTENbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMYy IpercTaBICHUS
UHPOPMALIMK W WUTIOCTPHPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

yYMEHHUE HCMOJb30BaTh U AHAIM3MPOBATH B Ipolecce y4yeOHOM M HCClIeI0BaTeNbCKOM
JEeSITeIbHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEIbCKOTO X0341iCTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEB.

KoMMyHUKaTHBHBbIe yHHBepcalbHble Y4eOHbIe el cTBHA:

YMEHMs 3aJlaBaTh BOINpOCHl (B XOjA€ Auagora M (MiIM) IJUCKYCCHH) IO CYILECTBY
oOcyxnaemMoll Tembl, (HOPMYIUPOBATH CBOM NPEJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMCHUA NPEACTABIIATH IMMOJTYYCHHBIC PE3YJIBTAThI IO3HaBaTEIbHOU ACATCIIBHOCTU B YCTHBIX
N TMHUCBMCHHBIX TCKCTaX; ACJIaTh MPE3CHTAIHUIO PE3YJIbTATOB BBIIIOJIHCHUA XHWUMHYECKOT'O
DKCIIEpUMEHTa (J1abopaTOPHOTO OMbITA, JTAOOPATOPHON pPabOTHI MO WCCIEAOBAHUIO CBONCTB
BEIIECTB, YU€OHOTO MTPOCKTA);
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YMEHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IO3HABATEIBHOU M
UCCIICIOBATEIILCKON JICATEIIEHOCTH TPH PEIICHHH BO3HHUKAIOIIUX MPOOJeM Ha OCHOBE ydéTa
0o0IIMX WHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCYXIeHHs, 0OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIWHAIIMS COBMECTHBIX JICHCTBHIA, ONIPECIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHUE CaMOCTOSTEIIHO OIPENENATh NN JeSTeIbHOCTH, MJIAaHUPOBATh, OCYIIECTBISTH,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HanOosiee 3G EKTUBHBIE CIIOCOOBI  pEIICHHWs Y4YeOHBIX M ITO3HABATENbHBIX  3ajad,
CaMOCTOATENIBHO COCTABIIATh WJIM KOPPEKTUPOBATh MPEIIIOKECHHBIA aJITOPUTM JIEUCTBUM INpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4€TOM IMIOJIy4eHHsS HOBBIX 3HAHMH 00 H3y4daeMbIX OOBEKTax —
BEIIECTBAX M PEAKLUAX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yibTara 3asBJICHHOM LIeNH,
YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpeJlaraéMble B YCIIOBUU 3a/IaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3yNbTaTOB II0 OCBOCHHUIO O053aTE€IBHOIO COJIEepKaHUS,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell mporpamMMol, BBIIENSAIOT: OCBOCHHBIC
oOydJaromuMUCs Hay4YHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUH, creuuduyeckue s
npeAMETHOM 00sacTh «XUMUS», BUIBI JIEATEIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUsA, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHUSX.

K koHny oOydeHnust B 8 kJiacce mpeaMeTHblEe pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHUH:

e PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHUX IIOHATHUH: aTOM, MOJIEKYJla, XMMHYECKUN
3JIEMEHT, IPOCTOE BEILIECTBO, CII0KHOE BELIECTBO, CMECh (OJHOPOAHAS U HEOJAHOPOIHAS),
BAJICHTHOCTb, OTHOCHUTEIIbHAs aTOMHAsi U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA,
MOJIb, MOJISIDHAs Macca, MaccoBas JOJI1 XMMHYECKOTO DJJIEMEHTa B COCIMHEHUH,
MOJISIpHBIA  00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb, 3JEKTPOOTPULATEIBHOCTD,
CTENEHb OKHUCIICHUS, XHUMHUYEcCKass peakuus, KilaccupuKalusg peakluil: peaxkuu
COCJMHEHUS, PeaKkIMM DPA3JIOKEHHsI, PeaKlUU 3aMEelLIeHMs, peakuuud oOMeHa, 3K30- U
OHIOTEPMUYECKUE PEAKIUU, TEIUIOBOW 3(D(EKT peakuuu, siipo aroma, >JIEKTPOHHBIHN
ClIOil aToma, aToMHas opOMTanb, paAuyCc aToMa, XHMHUYECKas CBs3b, MOJSApHAs HU
HEIOJISIPHAsI KOBAJICHTHAS CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PaCTBOP, MACCOBast
JI0JIs1 BEIIEeCTBA (IIPOLEHTHASI KOHILIEHTPALMs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHYECKHUX IOHATUH W TNPUMEHATh OTH
MTOHATUS ITPU ONIMCAHWMM BEIECTB M MX MTPEBPAICHU;

e HCHOJB30BATh XMMHUYECKYI0 CHMBOJMKY JJIi COCTaBleHUS (OpMYJ BELIECTB H
YPaBHEHUN XUMUYECKUX PEaKIUM;

e OMNpeneNisITh BAJICHTHOCTh AaTOMOB 3JEMEHTOB B OMHApPHBIX COEAMHEHUSX, CTENECHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEJMHEHUSX, IPUHAJUIEKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy CO€QMHEHUH 1o ¢dopMmynaM, BUA XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cmbica Ilepuomnueckoro 3akona [[. M. MenpaeneeBa: AEeMOHCTPHUpPOBATH
IIOHUMAaHNE NEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHUX 3JEMEHTOB OT HX
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nonoxeHuss B lleproguyeckoil cuctemMe, 3aKOHOB COXPAHEHHMS MAacChl BEIIECTB,
MTOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaJIpo;

e ONUCHIBATH M XapakKTepu3oBaTh TaOmuuHyro Gopmy Ilepuomudeckoil CHUCTEMBI
XUMHYECKHX JJEMEHTOB: paszliuyarTh IMOHATUS «rjaBHas mnoArpynmna (A-rpymnma)» u
«mobounass moxarpymnmna (b-rpymma)», Manele u  OonbIIMe TEPHOIBI, COOTHOCHTH
o0o3HavyeHusi, KoTopble uMerTcs B Tabmune «llepuoguueckas cucreMa XUMHUYECKHUX
anemenTtoB . M. MenzeneeBa» C 4YUCIOBBIMH XAPAaKTEPUCTHKAMU CTPOCHHUS ATOMOB
XUMHYECKHX DJJIEMEHTOB (COcTaB W 3apsiA  sAnapa, oOliee 4YHCIO DSJIEKTPOHOB U
pacipeiefieHue uX 1Mo 3JICKTPOHHBIM CJI0SIM);

e KJIaccU(UUIHUPOBATh XUMHUYECKHE DSJIEMEHTHI, HEOPraHWYECKUE BEIEeCTBA, XMMHUYECKUE
peakuuu (IO YUCIY M COCTaBY YYAacCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
sddexry);

e XapakTepu3oBaTh (OMMUCHIBATH) OOIIHE XWMHUYECKHE CBOMCTBA BEHIECCTB Pa3IUYHBIX
KJIaCCOB,  NOATBEpP)KJas  ONMCAHUE  [pPUMEpPaMH  MOJIEKYJSIPHBIX  YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

e IIPOrHO3UMPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT MX KAaue€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPAIICHUHN B PA3TUYHBIX YCIOBUSX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYEO MacChl BELIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO 3JIeMEHTa 1o (popMyiie COCTUHEHUsI, MACCOBYIO OO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN peaKkIuu;

e TPUMEHSTH OCHOBHBIE ONEPAIIMU MBICIUTEIBHONW MESITEIIbHOCTH — aHAIM3 M CHUHTE3,
cpaBHEeHHE, 0000IIeHUe, CHCTeMaTU3allnI0, KilacCU(UKAINIO, BBISBICHUE MPUYUHHO--
CJIEJICTBEHHBIX CBSI3€M — Il M3YYEHHS] CBOMCTB BEUIECTB U XUMHYECKHUX PEAKIUH,
€CTECTBEHHO-HAy4YHbIE METOJbI MO3HAHUS — HAOIIOJeHIE, HU3MEPEHHUEe, MOIETUPOBaHUE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

e CIENOBaTh IMpaBWJIaM I[IOJIb30BAHMSI XUMHUYECKOM TMOCYyI0oM ©  J1abopaTOpHBIM
o0opy/oBaHHEM, a TaKXe IpaBWIaM OOpaIleHUs C BEHIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMHU MO BHIIOJHEHHIO JIA0OPATOPHBIX XUMUUYECKHUX OIBITOB IO MOTYYCHHUIO U
coOupaHui0 Tra3000pa3HBIX BeEmIeCTB (BOAOpPOJAa M KHCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB € ONPEACIEHHON MacCOBOU JI0JIEN pacTBOPEHHOTO BEIIECTBA, IIJIAHUPOBATH U
MPOBOJIUTh XWMHUYECKHE DKCIEPUMEHTHI IO PACMO3HABAHHMIO PACTBOPOB IIEIOYEH U
KHUCTIOT C TIOMOIIIbIO HHIMKATOPOB (JIakMycC, peHondTaNenH, METUIIOPaHK U JpyTue).

K xoHmy oOydenus B 9 kjacce npeaMeTHbIE pe3yslbTaThl Ha 0a30BOM YpOBHE JTOJDKHBI
oTpaxarb chOPMUPOBAHHOCTh y OOYUaIOIIUXCSl YMEHUI:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSATHI: XUMUYECKHI DJJEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD,
IEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XUMHYECKAs PpEeaklHs, XUMUYecKas
CBSI3b, TEIUIOBOM 3((eKT peakiuu, MoJib, MOJSPHBI 00BEM, pacTBOp, IIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAss JUCCOLMALMsA, pPEaKIMH HOHHOTO OOMeHa,
KaTajan3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HeOoOpaTHUMble peakluu,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINH, OKUCIUTEb, BOCCTAHOBUTEID, OKHCIEHUE
U BOCCTaHOBIIEHUE, aJUIOTpONHs, aM(pOTEepHOCTb, XMMHUYECKass CBs3b (KOBaJIeHTHas,
WOHHAsl, METAJUIMYecKas), KpUCTaUIMYecKasi peni€rka, KOppo3us METAJUIOB, CIUIABBI,
CKOPOCTh XMMHYECKOM peakluH, NpeAenabHo gonyctumas KoHueHtpauus [IJIK
BELIECTBA,

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMUYECKHUX IOHSATUH U NPUMEHATH O3TU
MOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;
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UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJIsI COCTaBlI€HHS (OpPMYNT BEUIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIUI;

OIPEAEIATh BAJIEGHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOr0 COCTaBa, MPUHAAJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIACCy COCAMHEHUN
no Qopmynam, BHI XUMHYECKOW CBs3M (KOBAJIGHTHAs, WOHHAs, MeETaJUIM4yecKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3apsl HOHA MO0 XUMHUYECKON GopMysie, XapakTep Cpelbl
B BOJHBIX PAacTBOPAaxX HEOPraHUYECKUX COCIMHEHHM, TUIl KPUCTAJUIMYECKOW pElIETKH
KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMbIci [leproanueckoro 3akona Jl. 1. MenaeneeBa u JEMOHCTPUPOBATH €TI0
NOHMMAaHUE: ONHMCHIBaTh U XapakTepu3oBaTh TabaumuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XHUMHUYECKHX D3JIEMEHTOB: pas3iMyaTh MOHATHUS «IJaBHas noxarpynna (A-
rpymmna)» u «mobouyHas mnoxarpynna (b-rpymnma)», Maneie u  OosbIIME€ TIEPHOIBI,
COOTHOCHTH 0003HAYEHUs, KOTOPBIE UMEIOTCS B MEPHOAMYECKON TAOIUIE, C YHCIOBBIMH
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi spa,
o0I1ee 4MCiIo MEKTPOHOB U PACHpPEICNICHHE UX IO 3JEKTPOHHBIM CJ0SIM), OOBSCHSITDH
o011re 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COSAMHEHUI B Mpeaenax
MaJlbIX IIEPUOJOB U INIABHBIX MOATPYII C Y4ETOM CTPOCHHUSI UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE DIIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (IO YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATh) OOIMME W CHEHU(PHUECKHE XHMHUYECKHE CBOMCTBA
MIPOCTBIX U CJIOXKHBIX BELIECTB, MOATBEPKJAsi ONMMCAHUE MPUMEPAMU MOJIEKYJIAPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILIMX XUMUYECKUX PEaKLU;

COCTaBJISITh YPAaBHEHUS 3JIEKTPOJUTUYECKOM TUCCOLMALMU KHCIIOT, LIENOYEH U COJIeH,
IIOJIHBIE U COKpAIllEHHbIE YpPAaBHEHUs peaklUUil MOHHOIO OOMEHa, ypaBHEHUS PEaKIHil,
MOATBEPKJIAIOIIUX  CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXIy BeElIeCTBaMU
Pa3IUYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCca dTHX PEaKLni;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOEHUS, BO3MOKHOCTH
NPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILECTB, MacCOBYIO
JIOJIF0 XMMUYECKOTO 3JIEMEHTa M0 (opMysie COeIMHEHUs, MacCOBYIO OO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

coOnrofarh MpaBWiIa TIOJb30BaHUS XHMMHUYECKOW TocyaoM H  1a00paTOpHBIM
o0opyJOBaHMEM, a TaK)Ke IpaBHUia OOpaIleHHs C BELIECTBAMH B COOTBETCTBHU C
MHCTPYKLUSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OINBITOB I10 MOJTYYEHHUIO U
CcOOMpaHUIO ra3000pa3HBIX BELIECTB (aMMHAKa U YTIIEKUCIIOTO ra3a);

IPOBOAMTH PEaKLUHU, MOATBEPKIAIOIINE KaueCTBEHHBIM COCTaB pPA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM IYTEM XJIOpUI-, OpomMHI-, HOAWA-, KapOoHar-, Qocdar-,
CWJIMKaT-, Cynb(aT-, TUIPOKCUI-UOHBI, KATHOHBl AMMOHHUS M HOHBI M3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
NPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEIBHON NEATENbHOCTH — aHAIW3 U CUHTE3,
cpaBHeHHe, 00001IeHre, CUCTEMAaTHU3alllI0, BBISIBICHHE TPUUYMHHO-CIICACTBEHHBIX CBSI3€H
— N7 U3y4YeHUs CBOMCTB BEUIECTB M XMUMHYECKHX pEaKIMi, €CTeCTBEHHO-Hay4yHbIE
METO/Abl TO3HAaHUS — HaONIoeHUe, W3MEPEeHUE, MOJEIUPOBAHUE, HKCIHEPUMEHT
(peasbHBIN U MBICJIEHHBIH).
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TemaTnueckoe IIAHKPOBAHME

8 Knacc
Ne HanmenoBanue paszena uiam TeMbl Komnye | DnextpoHHBIH (LUpPOBOIL)
m\ CTBO o0pasoBaTeNbHBINA pecypc
YacoB
1 Paspgen 1. NepBoHayanbHble XMMUYECKUe
noHaTua -20 bubmuorexa [JOK
Xvmmna — BaxkHaa 061acTb eCTeCTBO3HaHMA U 5 https://m.edso0.ru/7f41837c
NPaKTUYECKOM AeATeNbHOCTU YeNoBeKa
2 BeuiectBa U XMmuYecKkmne peaxumm 15 Bubanoteka LIOK
https://m.edsoo.ru/7f41837c
3 Ba)kHeWlune NpeacTaBUTENIN HEOPraHUYECKUX bubnumoteka LLOK
BeLyects - 30 https://m.edsoo.ru/7f41837c
Bo3sayx. Kucnopoa. NoHaTne 06 okcuaax 3]
4 Bogopoa.lloHATHME O KNMCNOTaX U CconAx 8 Bubnnoteka LLOK
https://m.edsoo.ru/7f41837c
5 Boga. PactBopsl. MNoHATHE 06 OCHOBaHMAX 5 Bubnumoteka LLOK
https://m.edsoo.ru/7f41837c
6 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 bubnmnoreka HOK
COCAMHEHU I https://m.edsoo.ru/7f41837c
7 Mepuoanuecknii 3akoH u Nepuoanueckasn
cucTema Xumu4yeckux anemeHros fi. U.
MeHpeneeBa. CTpoeHue aToMmoB. XMMmuyecKas
cBA3b. OKUCAUTENIbHO-BOCCTAHOBUTE/IbHbIE bu6nmoreka [IOK
peakuuu 18 https://m.edsoo.ru/7f41837¢c
Mepuogmyeckunin 3akoH 1 MNepunoamyeckasn
cuctema Xxmummyeckux snemeHTos /1. U. 7
MeHaeneesa. CTpoeHue aToma
8 Xumunyeckasn csaszb. OKUCAUTENIbHO- 8 bu6mmoteka [IOK
BOCCTaHOBUTE/IbHbIE PeaKLmm https://m.edsoo.ru/7f41837c
OBLEE KOJTMYECTBO YACOB MO MNMPOrPAMME 68
9 Knacc
Ne HanmenoBanue pasziena uiam TeMsl Komn OnexTpoHHbIH (U POBOIT)
m\n YeCTB o0pa3oBaTenbHBIN pecypc
0
4acoB
1 BelyecTBO U XMMUUYecKkue peakuumn-17 5 Bubnnoteka LIOK
MNoBTOpEHUE M yrnybneHne 3HaHMM OCHOBHbIX https://m.edsoo.ru/7f41a636
pasaenos Kypca 8 knacca
2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 Bnbanoteka LIOK
peakuui https://m.edsoo.ru/7f41a636
3 DNEeKTPONUTHYECKAs AUCCOLIUALIMSL. 8 Bubnunoteka LLOK
XUMUYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
4 HeMerasabl M MX coeauHeHus — 25 4 Bubanoteka LIOK
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OO1m1ast xapaKTepUCTHKA XUMHYECKHX
aneMeHToB VIIA-rpynnsl. ["anorenst

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

5 OO6m1ast xapakTepruCTHKa XUMHYECKHUX Bubnnoteka LIOK
snementoB VIA-rpymmbl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEJTMHEHUS

6 OOm1ast XxapaKTepUCTHKA XUMUYECKHX Bubanoteka LIOK
anemMeHToB VA-rpynmsl. A30T, pochop u ux 7 https://m.edsoo.ru/7f41a636
COCITMHEHUS

7 OO6m1ast xapakTepruCTHKa XUMHYECKHUX Bubanoteka LIOK
snementoB [VA-rpymmbl. Yriaepon u 8 https://m.edsoo.ru/7f41a636
KPEMHUU U UX COCAMHEHUS

8 MetajLibl 1 ux coequnenust — 20 2 Bubnunoteka LLOK
OO0mue cBOICTBa METAJIIOB https://m.edsoo.ru/7f41a636

9 Baxueiinme MeTamibl 1 UX COSOUHEHUS 16 bubmoreka LIOK

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

10 XuMus 1 OKpyKawmas cpena-3 3 Bubnnoteka LLOK
BemectBa 1 MaTepuabl B )KU3HH YEIOBEKa https://m.edsoo.ru/7f41a636

11 PesepBHOE Bpewst 3 Bubnunoteka LLOK

https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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Ka.neﬂzlapno — TEMATHIECCKOC IIJIAHUPOBAHUC

8 Knacc

Ne | HaumeHoBaHHE TEMBI Hara o [ara

/11 TIaHy (baKTHIeCKu

1 BBoaHbIif nHCTpYKTaX 10 TexHuke 6e3onacHocTH. [Ipeamer | 04.09
XUMHUU. POTb XMMUU B J)KU3HU YesoBeka. Tena u BemecTna

2 [Tonsarre o MeTOHaxX MO3HAHUSA B XMMUAH 04.09
[Ipaktuyeckas padora Ne 1 «IIpaBuna paboTsl B 11.09

3 nabopaTopur U MPUEMBI OOpAIICHHS C JJA0OPATOPHBIM
000pyIOBaHUEM

4 UucTteie BemecTBa 1 cMecH. CriocoOBI pa3ziesieHus: cMecei 11.09

c [TpakTuyeckas padora Ne 2 «Pa3nenenue cmeceii (Ha 18.09
IpUMEPE OYUCTKH MTOBAPEHHOM COJIN)»

6 ATOMBI U MOJICKYJIBI 18.09

7 XUMUYECKHE 3TIEMEHTHI. 3HAKU (CUMBOJIBI) XMMHUYECKUX 25.09
HIIEMEHTOB

8 [IpocThie U CIOXKHBIE BEIIECTBA 25.09

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 02.10

10 3aKOH MOCTOSIHCTBA COCTaBa BELIECTB. XUMUYECKas 02.10
¢dbopmyra. BaJleHTHOCTh aTOMOB XMMHUYECKHX JICMEHTOB

1 OtHOocuTenbHas aToMHast Macca. OTHOCHTENbHAS 09.10
MOJICKYJISIpHAsI Macca

12 | MaccoBas J0J1s1 XHMHYECKOTO 3JIEMEHTA B COCIMHCHUHT 09.10

13 KomnuecTBo BemecTBa. Mok, MossipHas macca 16.10

14 | ®u3ndecKue U XUMUYECKHE sIBIICHUs. Xumuueckas peakius | 16.10

15 | [Ipu3Haku u ycioBUs NPOTEKaHUs XUMUUYECKUX peaklui 23.10

16 | 3aKOH COXpaHEeHHs MAcChl BelecTB. XuMuueckue ypaBuenus | 23.10

17 Brerancnenus KOJIMECTBA, MACCHI BEIECTBA 10 yPABHEHMAM 06.11
XUMHYECKHUX PEaKIIHii

18 Knaccudukanys XuMruueckux peakiuuii (CoequHeHus, 06.11
pa3IoKEeHus, 3aMelIeHns, OOMeHa)

19 M. B. JlomoHOCOB — yqéIjBIfI-SHHHKHOHGHHCT. O6o6menne | 13.11
Y CHCTeMaTH3allus 3HAaHUN

20 Kontponbnas padora Nel o teme «BermectBa u 13.11
XUMHUECKHUE PEAKITHI

91 Boznyx — cmecsk razos. CocraB Bo3ayxa. Kucinoponx — 20.11
3JIEMEHT U MpocToe BemecTBo. O30H

29 du3nyeckue U XUMHUYECKHE CBOMCTBA KUCIOPoa (peaKuu 20.11
okuciuenus, ropenue). [lonsrre 06 okcumgax

53 CrniocoObl mostyueHHs KUCIOPOAa B 1a00OpaTopuu U 27.12
MTPOMBIIIICHHOCTH. [IpuMeHeHne KUCIopoaa
TernnoBoit 3¢ ekt XuMUIECKOH peakiuu, MOHATHE O 27.12

24 | TEPMOXMMHYECKOM YPaBHEHUH, SK30- U SHIOTCPMUICCKIX
peaKnusax

55 Tomnuso (Hed Tk, yroiab U MeTaH). 3arpsi3HeHHE BO3/1yXa, 04.12
CHOCOOBI €ro MPeA0TBpAIleHHUS

26 [IpakTuueckas pad6ora Ne 3 no teme «llomyuenue u 04.12
coOupaHue KHCIOPO/ia, U3yUYEHUE eT0 CBOWCTBY»

27 Bonopoa — snemMeHT u npocrtoe BemecTBo. HaxoxaeHue B 11.12
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IPHUPOJIE

)8 DuU3nYECKUE U XMMAYECKUE CBOMCTBA BOIOPOA. 11.12
[Tpumenenue Boopoaa

29 | IloHsTHe 0 KUCIOTAaX U COJISX 18.12

30 | CrocoObl OJIy4EeHHS BOJIOPOIa B Ja00OpaTOpUH 18.12

31 [Tpaktuyeckas padora Ne 4 mo teme «Ilonyuenue u 25.12
coOupaHue BOJIOPO/ia, M3YYCHUE €0 CBOWCTBY

32 | MousipHblii 00bEM ra3oB. 3akoH ABOrajgpo 25.12

33 Brrunciienust 00bEMa, KOJIUYECTBA BEIIECTBA I'a3a 110 €ro 15.01
M3BECTHOMY KOJIMYECTBY BEIIECTBA WA 00BEMY

34 Brruuciienust 00bEMOB ra30B [0 YPaBHEHHIO PEAKIIMU Ha 15.01
OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHHIA I'a30B

35 | ®usnyeckue 1 XMMUYECKHE CBONCTBA BOJIbI 22.01

36 CocraB ocHoBaHui. [ToHsiTHe 00 MHAUKAaTOpaxX 22.01

37 Bopa xak pactBopuresns. HachllieHHbIE 1 HEHACHIILICHHbBIE 29.01
pactBopbl. MaccoBasi J10J1s1 BEIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o reme «lIpurorosnenue 29.01

38 | pacTBOpPOB C ONpeACIEHHON MacCOBOM JI0JIeH PacTBOPEHHOTO
BEIIECTBAY

39 KonTponbnas padota No2 no teme «Kucnopona. Bonopoa. 05.02
Bonma»

40 | Okcuabl: coCTaB, KiIaccuuKaIms, HOMEHKIATypa 05.02

a1 [TonydyeHnue U XUMHUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX | 12.02
1 aM(OTEPHBIX OKCHIOB

42 | OcHOBaHUS: COCTaB, KjIaccu(uKalus, HOMEHKIIATypa 12.02

43 | [lonydyeHne nu XMUMUYECKUE CBOMCTBA OCHOBAHUM 19.02

44 | Kucnotsl: coctaB, KjIaccu(pUKaIus, HOMEHKIATypa 19.02

45 | Ilony4yeHne ¥ XMMHYECKHE CBOMCTBA KUCIIOT 26.02

46 Comm (CpGI[HI/Ie)IVHOMeHKJIaTypa, CIIOCOOBI TIOTy4YeHUS, 26.02
XMMHYECKHE CBOWCTBA
[Tpaktuyeckas pabora Ne 6. Pemenue skcriepumentanpabix | 04.03

47 | 3aga4 no TeMe «OCHOBHBIE KIJIaCChl HEOPTAHUYECKUX
COEIMHEHUI

48 FCHCTI/ILIGCIiaSI CBSI3b MEXKIY KJIaCCaMHM HEOPTraHMYECKHUX 04.03
COCMHEHU I

49 | O6oOuIeHre ¥ cucTeMaTH3alMsl 3HAaHUH 11.03

50 KonTponbnas padorta Ne3 HOV”I:‘GMG "OcHOBHBIE KJIACChI 11.03
HEOPraHNYeCKUX COCTMHEHUN

cq [lepBbIe MOMBITKYN KJIACCH(PHUKAINY XUMUYECKUX eMeHToB. | 18.03
[ToHsATHE O TrpyNIax CXOJIHBIX JIEMEHTOB

cy [epuonnuecknii 3akoH u [lepuoauyaeckas cucrema 18.03
XUMHYECKUX deMeHTOB [I. 1. MeHaeneeBa

53 | Ilepuogsl, Tpyniibl, NOATPYIIIEI 25.03

54 | Crpoenue atoMoB. CocTaB aTOMHBIX siziep. M3oTonsl 25.03

55 CtpoeHue 3NeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 08.04
ITepuonnueckoit cucremsl /. 1. Menneneena

56 XapakTepucTHKa XUMUYECKOIO AJIEMEHTA 10 €r0 08.04
nonoxkeHnto B Ilepronnueckon cucreme /1. 1. Menneneena
3nauenue Ilepnonnueckoro 3akoHa s pa3BUTHsI HAYKU U 15.04

57 | npaktuku. Jl. 1. MenaeneeB — y4€Hblid, me1aror 1

IrpaxJIaHUH
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58 | DIEKTPOOTPHUIIATEIHFHOCTh ATOMOB XMMUYECKUX DJIEMEHTOB 15.04
59 | MonHas xumMu4ueckas CBS3b 22.04
60 | KoBanenTHas moysipHasi XUMUYECKasl CBS3h 22.04
61 | KoBaneHTHas HenouisspHas XUMUYecKasi CBSI3b 29.04
62 | CreneHb OKUCIICHUS 29.04
63 | OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUU 06.05
64 | OKHCIUTENN U BOCCTAHOBUTEIIN 06.05
65 Ypok 0000I11IeH s, CHCTEMaTH3aIH M KOPPEKIMK 3HAHKH T10 13.05
W3Y4EeHHBIM TEMaM 3a Kypc.
66 Kontponbras padota Ne4 o reme «CTpoeHHE aToMa. 13.05
XUMHUYECKas CBSA3b»
67 | I[lonrotroBka K UTOrOBOM MTPOBEPOYHON paboTe 20.05
68 HroroBas KOHTPOJIbHAsA pa6ora B pamMKkax 20.05
MPOMEKYTOYHOH aTTeCTAIUH
Kaﬂeﬂnapno — TEMATHYIECCKOC IVIAHUPOBAHUE
9 knacc
Ne HaumenoBanue TeMbl [Hara o ara
n/m IUIaHY dakTryecku
WucTpykTax 1mo Texauke 6e3onacHocTh. [lepuoanaeckuit 04.09
1 3akoH. [leproanyeckasi cucTeMa XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa
5 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 04.09
AJICMEHTOB TEPBBIX TPEX MEPUOJIOB
3 Krnaccudukanus u HomeHkiaTypa Heopranuueckux Bemiects | 11.09
4 Buibl XUMUYECKOW CBS3HM U TUITBI KPUCTATHICCKIX 11.09
pemeéToK
5 KontponbHas padora Nel no teme «I[loBTopenue u 18.09
yriayOJeHre 3HaHUH OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay
6 Knaccuukanus XuMH4ecKuxX peakiuii o pa3indyHbIM 18.09
MpU3HAKaAM
7 ITonsTre o ckopocTn XuMHUecKoi peakunu. [Tonarue o 25.09
TOMOTCHHBIX U TeTEPOTCHHBIX PEAKITUIX
ITonatue o xumuueckom paBHoBecuH. DakTopsl, Biaustomue | 25.09
8 Ha CKOPOCTh XUMHUYECKOU PEAKITUH H TTOJIOKCHHE
XMMHUYECKOTO pPAaBHOBECHSI
9 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH 02.10
10 Teopus snexkTponuTuyeckor qucconuani. CUiabHbIe U 02.10
cJ1a0bl€ AJIEKTPOJIUTHI
11 HonHHblE ypaBHEHUS peaKIIUi 09.10
12 XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBaHUI B CBETE 09.10
MPEJICTaBICHUN 00 JICKTPOIUTHUECKON AUCCOIUAIIH
13 XHUMHUUYECKHE CBoﬁchBa colieil B cBeTe MpeIcTaBIeHUH 00 16.10
AJIEKTPOIUTUIECKOMN TUCCOIMAIINT
14 [TonsiTe o runponuse conei 16.10
15 O06001eHre U CUCTEMAaTH3aIIs 3HAHUIA 23.10
16 ITpakTuyeckas padora Ne 1. «Pemenune sxciepuMeHTanbHbIx | 23.10
3aa9d»
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17 Kontponbnas padota No2 mo TeMe «DJIEKTpOIUTHIECKAs 06.11
nucconuanus. XUMHYECKHUEe PEaKINH B PaCTBOPax»

18 OO6m1ast XxapakTeprcTHKa rajJoreHoB. XuMuueckue cpoiicta | 06.11
Ha MpUMepe XJI0pa

19 XnopoBoaopoa. CoJisiHast KHCII0Ta, XUMUYECKHE CBOMCTBA, 13.11
M0JTy4YeHHE, TPUMEHEHUE

20 [TpakTrueckas pa60T% No 2vr10 teme «llomydueHue conssHOM 13.11
KHCJIOTHI, H3y4eHUE e€ CBOMCTBY»

91 Brruucnenus mo ypaBHEHUSIM XUMHUUYECKUX PEAKIIUMA, €CITH 20.11
OJIMH U3 PEareHTOB JIaH B U30BITKE

22 OO6m1ast XapaKTepruCTHUKA 3JIEMEHTOB VA -TpymiibI 20.11

23 AnnorponHbie MoauduKauu cepbl. Haxoxaenue cepol u e€ | 27.12
COEAMHEHHI B IpUPOJie. XUMMUYECKUE CBOKMCTBA CEPbI

24 Cepf)BO,HOpO,I[, cTpoeHue, (U3NIECKUe U XUMHUICCKHE 27.12
CBOHCTBaA

55 OKCE/II[LI cepbl. CepHas kuciora, puszndeckue u xumuueckue | 04.12
CBOWCTBA, MPUMCHCHUE
XUMUYECKHE peakliny, Jiexkalliue B OCHOBE pombiiiuieHHoro | 04.12

26 croco0a MoJIydeHHUsT CEPHON KUCIOThI. XUMUYIECKOE
3arpsi3HEHUE OKPYIKAIOIIEH Cpefibl COETUHEHUSIMU CEPBI

27 Brrunciienne MaccoBoil 1071 BBIXOAA NPOAYKTA PEAKLIMU 11.12
OO11as XxapakTepucTUKa 3J1eMEHTOB VA-Tpymibl. A30T, 11.12

28 pacrpocTpaHeHHe B IpUpoie, PU3NIECKUE U XUMUYECKHE
CBOMCTBA

29 AMMUak, ero GuU3HYECKrue 1 XUMUICCKIE CBOHCTBRA, 18.12
MOJIy4YeHUE ¥ IPUMEHEHHE

30 [IpakTuueckas pa(EOTa Ne 3 o teme «l[lonyuenue ammuaka, | 18.12
M3y4EHHE €ro CBOHCTBY

31 A30THas KUCI0Ta, e€ (U3NIECKre U XMMUYecKue cBoiictea | 25.12
Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS B KAUECTBE 25.12

32 MUHEPATBHBIX YIOOpeHH. XUMUYECKOe 3arpsi3HEHIE
OKpY’KarolIel cpeibl COeTMHEHUSIMUA a30Ta

33 ®docop. Oxeun docdopa (V) u pochopHas kucnora, 15.01
¢bu3nvecKne 1 XUMHYECKHE CBOWCTBA, MOJTydeHHE

34 Hcnonb3oBanue GochaToB B KaueCTBE MUHEPATbHBIX 15.01
ynobpeHuil. 3arps3HeHre NPUPOAHON cpeabl hocaTamu

35 VYrnepog, paclpocTpaHeHHe B NPUPOLE, ¢buznyeckue u 22.01
XUMHYECKHE CBOMCTBA
Oxcunpl yriaepoaa, ux pusnyeckue u XuMHU4ecKue 22.01

36 CBOMCTBA. DKOJIOTHYECKHUE TTPOOIIEMBI, CBSI3aHHBIE C
okcujoM yriepoaa (IV)

37 VYronbHast KUCHO0Ta U €€ CoNn 29.01
[MpakTryeckas pabora Ne 4 o teme "llomydenune 29.01

38 yraeKucioro rasa. Kauectsennas peakiust Ha KapOoHaT-
HOH"

39 [lepBoHayabHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX 05.02
KaK 0 COCIMHEHHSIX YTIIepoia

40 Kpemuuii u ero coenuHeHus 05.02

a1 [MpakTnyeckas pabora Ne 5. Pemrenue skcriepumenTanpabix | 12.02
3a/a4 1o remMe «BaxkHelne HeMeTaulbl B UX COSAMHEHUS)

42 KontponwHas pabora Ne3 o reme «Baxnelmme Hemerasl | 12.02
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1 UX COCAUHCHUS)

OO1m1ast XapaKTepPUCTHKA XUMHUYECKUX JIEMEHTOB — 19.02
43 MeTaJuIoB. MeTayuimdeckast CBsI3b U MeTalIn4ecKast
KpUCTaJUIM4ecKas peimérka. Gusndyeckue cBOWCTBa
METaJUIOB
m XI/IMI/I‘-IGCKI/IEE CBOMCTBa METaIOB. DekTpoxumudeckuii ps | 19.02
HaNPsHKCHUH METaJIOB
Oo6mue ciocoOb! monydeHus: MmetauioB. CIUIaBbl. 26.02
45 Bbruuciienus mo ypaBHEHUSIM XUMHUYECKUX PEAKIUH, €CIH
OJIMH M3 PEareHTOB COJICPIKUT IPUMECH
46 [TonsTHE O KOPPO3UM METAJIIOB 26.02
47 [{enouHbIC METAILITBI 04.03
48 OKcHIBI ¥ THIIPOKCHIBI HATPHS U KaJTUs 04.03
49 [lemouyHO3eMenbHBIC METAIIIBI — KaJIbLHK M MarHui 11.03
50 Baxxueiiime coegnHeHUsT KAJIbLIHS 11.03
51 O00011IeHMEe ¥ cucTeMaTh3alus 3HaHUI 18.03
52 JXKe€cTkocTh BOABI M cIOCOOBI €€ yCTpaHEeHHUs 18.03
c3 HpaKTI/I‘lef)Ka}I pabora J’\{'g 6 o Teme "YKECTKOCTH BOABI U 25.03
METO/JIbI €€ yCTPaHCHHS
54 AToOMUHUI 25.03
55 AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCHAA 08.04
56 Kenezo 08.04
57 Oxcupl, THIpOKCU Bl 1 cosn kenesa (I1) u xenesa (I11) 15.04
58 O0600111eHre U CUCTEMaTU3aIlis 3HAHUIA 15.04
59 [TpakTuueckas pabora Ne 7. Pemenue skciepumeHTansueix | 22.04
3a7a4 no teme «BakHelmne MeTasibl U UX COCTUHEHUSD)
Brruncnenus mo ypaBHEeHUSIM XUMUYECKUX PEaKLUid, ecliu 22.04
60 OJIMH M3 PEarcHTOB JIaH B M30BITKE WM COACPIKHUT IIPUMECH.
Brruunciienust MaccoBO¥ JIOJIM BBIXOJIa MMPOAYKTA PEAKIHH
61 O6006111eHre U crcTeMaTu3alys 3HaHU! 29.04
62 KontponsHast pabora Ne4 o treme «Baxneimme metamisl u | 29.04
WX COCAMHEHUSD)
63 BemecTBa 1 Marepualibl B MOBCEAHEBHOW KU3HU YEJIOBEKA 06.05
64 XUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEN Cpebl 06.05
65 Postb XUMUM B penlieHnH YKOJIOTHUECKUX MPoOIIeM 13.05
66 O06o0uieHne 1 cucTeMaTu3ays 3HaHui Mo xumuu 3a kype 8 | 13.05
KJlacca
67 ITonroToBka K HTOrOBOI MPOBEPOYHOI padoTe 20.05
68 Hrorosas KOHTPOJIbHAS padora B pamkax| 20.05

l'lpOMe)KYTO‘{HOﬁ aTrrecranmumn
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JIMCT KOPPEKTHPOBKH padoyeil mporpaMmMbl XuMHH 8 Kjace

Ne Tema o KTII | [dara mo JHara [Ipuuuna Cnoco0 CoracoBaHo
ypoka IJIaHy o KOPPEKTUPOBKU | KOPPEKTHPOBKH
daxty
JIMCT KOPPEKTUPOBKH padoyeil mporpaMMbl XuMHHU 9 Kiace
No Tema nmo KTII | Jlara mo [ara [Tpuumna Cnoco6 CornacoBaHo
ypoKa IJIaHy o KOPPEKTUPOBKU | KOPPEKTHPOBKH
¢dakry
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