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COILEPKAHUE OBYUEHUSA

8 KUIACC

IlepBoHaya/bHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B KU3HHM YEJIOBEKAa. XHMHUS B CHUCTEME HayK.
Tena u BemecTBa. du3znueckue CBOMCTBA BEUIECTB. ATPETaTHOE COCTOSIHUE BEILIECTB.
[Tonarue o meTomax mno3HaHus B XuMuUHU. YucThie BemiecTBa U cMmecd. CrocoObl
pa3IeyIeHUs] CMECEH.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE 3JIEMEHTbl. CHMBOJIBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyisia. BaleHTHOCT, aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcUTENbHAsE aToMHas Macca. OTHOCUTEIbHas
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsi XUMHUYECKOTO DJIEMEHTA B COCIMHEHNH.

KomnuectBo BemectBa. Moisib. MonsipHast mMacca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYpHBIX €IMHMI] BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTUHECHUMN.

DOU3NYECKUE U XUMHUYECKHUE SBIICHUA. XUMHUYECKasl peakius U €€ IMPU3HAKHU.
3aK0H COXpaHEHHMSI MacChl BEMIECTB. XHWMHYECKue ypaBHeHus. Kiaccuduxarms
XUMUYECKUX PEaAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHMYECKON MOCYIOW, MpaBWiamMu paOOThl B JIabOpaTOpuu u
npuémMamMu oOpamieHusi ¢ JTabopaTOpHBIM 000PYIOBAaHWEM, WU3YYCHHE M OIMCAHUC
¢u3nueckux CBOMCTB  00paslloB  HEOPraHWYECKHX  BEIIECTB, HaOI0JIeHUE
¢du3nueckux (MJIaBjJeHUE BOCKA, TASHUE JIbJ]a, PACTUPAHUE caxapa B CTYIKE, KUTICHHUE
U KOHJICHCAIlUsl BOJIbI) M XUMUUYECKUX (TOpEHUE CBEYM, MPOKAJIMBAHUE MEIHOM
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIOTOW) SBJICHUHN, HAOIIOJIEHUE U ONMCAHKE
NPU3HAKOB  MPOTEKAHUSI  XUMUYECKUX  peakuuid  (pas3nokeHue  caxapa,
B3aMMOJICUCTBHE CEPHOU KHUCJIOTHI C XJIOPUJOM Oapwisi, pa3ioXKeHWE THUIPOKCHIA
meau (I1) mpu HarpeBaHuu, B3aUMOJEHCTBHUE Kene3a ¢ pacTtBopom cos mean (1),
U3y4YEHHUE CIOCOOOB pa3JeieHusi CMeceil: C IMOMOINbI0 MarHurta, (QUIbTPOBAaHHE,
BBITIAPUMBAHUE, TUCTWLISALUS, XpoMarorpadus, MPOBEAECHWE OUYHUCTKH MOBapeHHOM
CoMY, HaOMIOJEHWE W  ONHUCAaHWE  PE3yJbTaTOB  TPOBEIACHUS  OIBITA,
WUTIOCTPUPYIOILIETO 3aKOH COXPAaHEHMS MacChl, CO3JaHUE MOJEIEH MOJEKYJI
(ImapocTepKHEBBIX ).

BaxHellune npeacTaBuTE M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kuciopom — 3JI€MEHT W IPOCTOE
BeliecTBO. HaxoxaeHue kuciopojga B mpupone, (GU3MYECKHE W XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucinopona. CrocoObl



MOJIYYEHHUS KUCIIOPO/ia B 1a00OpaTOPUU U MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa
B mipupoe. O30H — aJuIOTpOITHas MOAUGUKAIUS KUCTOPOa.

TernoBoit 3P heKT XUMUYECKON peakiiui, TePMOXUMUYECKHUE YPABHEHHUS], IK30-
U JSHIOTEPMUYECKHUE pEaKUuH. TOIUIMBO: Yroidb M METaH. 3arps3HEHUE BO3AyXa,
YCWJIEHHE MMAPHUKOBOIO 3(pdekra, pazpylieHne 030HOBOTO CJIOS.

Bopopon — anemeHnT u npocTtoe BemecTtBo. Haxoxnenue Bogopoaa B Ipupoe,
du3nUecKre ¥ XUMUUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucmoTs
Y COJIU.

MonsipHbiii 00BEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOABL. Boma Kak pactBoputesb. PacTBOphI.
HacpimieHHbIE M HEHACHIIIEHHBIE PACTBOPBL. PacTBOPMMOCTH BEMIECTB B BOJE.
MaccoBast 105151 BellleCTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbl. OCHOBaHUSI.
Ponp pacTtBOpoB B mpupoae M B KU3HHM 4eloBeka. KpyroBopoT BOIBI B IPHUPOJIE.
3arpsi3HeHue NPUPOAHBIX BOJ. OXpaHa U OUUCTKA MPUPOJIHBIX BOJI.

Knaccudukanus neopraamdeckux coenunennid. Oxcuapl. Kiaccudukanms
OKCHJIOB:  cojeoOpasytomue  (OCHOBHBIE,  KHUCJIOTHBIE, aM(pOTEepHbIE) U
HecolsieoOpasyromume. Homenknarypa okcuoB. @u3nyeckre 1 XMMHUYECKUE CBOMCTBA
okcu10B. [lomydyeHue okcHuIoB.

OcHoBanusa. Krnaccudukanuss OCHOBaHMI: IIEIOYM UM HEPACTBOPHUMBIC
ocHoBaHusa. Homenkiarypa ocHoBaHuii. DuU3nUeCKHMEe U XUMHYECKHUE CBOWCTBA
ocHoBaHuU. [loyueHne ocHOBaHUM.

Kucnorel. Knaccuduxamus kucnor. Homenknatypa kucinor. Dusnueckue u
XMMHUYECKUE CBOMCTBAa KHUCIOT. Pan axtuBHoctu wmetawuioB H. H. bekerosa.
[TonmyyeHnue KUCIOT.

Comu. Homenknarypa coneid. @U3MYECKME M XHUMHUYECKHE CBOMCTBA COJICH.
[Tomyuenue couei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCTUHEHHUM.

Xumuueckuii IKcnepumenm:

KAUYECTBEHHOE OIPENEIICHUE COAEpKaHUs KHUCIOpOAa B BO3IAyX€, IOJYyYEHHE,
coOupanue, pacrmo3HaBaHWEC W W3YYCHHE CBOWCTB KHUCIOpOAa, HaOI0IeHNe
B3aMMOJICMCTBUS BEMIECTB C KUCIOPOJOM U YCIOBUSI BOSHUKHOBEHUS U MPEKPALICHUS
ropenus (moxapa), o3HaKOMJIEHHE ¢ oOpa3liaMu OKCHJIOB U OMHCAHHE WX CBOWCTB,
noJiyyeHue, cooupanue, paclio3dHaBaHUE U M3Y4YEHUE CBOMCTB BOJOpoja (ropeHue),
B3auMojielicTBiue Boaopoda ¢ okcuaoM wmeau (ll) (BO3MOXKHO HCIOJIB30BaHUE
BUJIECOMATEpUATIOB), HAOIIOJICHUE O0O0pa3lioB BEMIECTB KOJWYECTBOM 1 MOJb,
UCCJIeIOBAaHUE OCOOEHHOCTEW PacTBOPEHMSI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHHE PACTBOPOB C OIPENEIEHHOW MAacCOBOM JOJIEd pPacTBOPEHHOIO
BEILIECTBA, B3aUMO/ICHCTBUE BOJIBI ¢ METa/IaMHu (HATpUEM M KayibIlueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJAEOMATEPUAIOB), MCCIEIOBaHUE OO0pa3LoB HEOPraHMYECKUX



BELIECTB PAa3JIMYHBIX KJIACCOB, HAONIOJEHUE W3MEHEHUS OKPAaCKH HHIAMKATOPOB B
pacTBOpax KHUCIOT W IIenodeil, uzydeHue B3aumozeictBus okcuga meau (Il) ¢
pacTBOPOM CEPHOM KHUCJIOTBI, KHUCJIOT C METaulaMH, pEakluid HEUTpaau3aluy,
IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHHWW, BBITECHEHHE OJHOTO METAJJIa IPYTHM W3
pacTBOpa COJIA, PEHICHHUE SKCIIEPUMEHTANBHBIX 33]a4 N0 TeMe «BaxkHenme Ki1accol
HEOPraHUYECKUX COCIUHEHUI.

Ilepuoanuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
yiemeHnToB JI. H. MengeneeBa. CrtpoeHue aromMoB. XHMHYECKAsl CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHBIC PEAKIMHU

[lepBble MONBITKH KJIacCU(UKAIMU XUMHUYECKUX 3iieMeHTOB. IloHsatne o
IpyNIax CXOJIHBIX JJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMENIbHBIE METAILIbI,
rajloreHbl, THEPTHBIE T'a3bl). DIIEMEHTHI, KOTOpbIE 00pa3yloT aM(pOTEepHbIE OKCUIBI U
TUIPOKCUBL.

Ilepuonnueckuit 3akoH. Ilepuonuueckas cucreMa XMUMUYECKUX 3JE€MEHTOB /I.
N. MenneneeBa. Kopotkonepuoanast u munHonepuoanas Gopmsl [lepuonnyeckoit
cucreMbl xumudeckux anemMeHtoB J[. W. Menneneea. Ilepuoasl u rpymnmsl.
DuU3NYECKUN CMBICI TOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOA U IPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CocraB aToMHBIX saep. M3oronel. DnexktpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04€K  aToMOB  mepBbIXx 20  XMMHUYECKHX  DJIEMEHTOB
ITepuonnueckoint cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA IO ero nonoxeHuro B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUs paanyca aTOMOB XHMHMYECKHX 3IJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYIIaM U IEPUOJAM.

3nauenue Ilepuonndeckoro 3akoHa u IleproaMYecKO CUCTEMBI XUMHUUYECKHUX
JJIEMEHTOB Ul pa3BUTHS Hayku W npaktuku. JI. V. MenneneeB — yuyé€HbI H
rpaXkJaHVH.

Xumuueckass cBsa3b. KoBaneHTHas (MOJdsipHass M HEMOJIApHAsi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX AJIEMEHTOB. VIOHHAsI CBS3b.

Crenenpb okucieHus. OKUCIUTEIBHO--BOCCTAHOBUTENIbHBIE peakuuu. [Ipoueccsl
OKHUCJIEHUS] U BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydYeHHe OO0pa3loB BEUIECTB METANIOB M HEMETAJIOB, B3aUMOJEWUCTBUE
IMAPOKCHIA LIMHKA C pAacTBOpaMH KHUCJIOT U IIEJIOYEH, IIPOBEJCHUE OIIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakuy pa3aoKeHHsl, COEAUHEHUS).

Mescnpeomemmuuie cea3u

Peanmzanust MeXNpeaMETHBIX CBSI3€d NpH M3YYEHHH XHMHUU B 8 Kjacce
OCYLIECTBJISIETCS Yepe3 UCIO0JIb30BaHUE KaK OOLIUX €CTECTBEHHO--HAYYHbIX TTOHITHIH,



TaK W TOHSATUW, SBISAIONIUXCS CHUCTEMHBIMU IS  OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO [IMKJIA.

OO0mre ecTecTBEHHO--HAyUYHbIE MOHATHS: HAY4YHBIM (akT, rUmnoresa, Teopus,
3aKOH, AaHalW3, CHUHTE3, KiaccuuKanusi, MEePUOJAUYHOCTb, HAONIIOACHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

®uznka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH]I, U30TOIBI,
PaAOAaKTUBHOCTh, MOJIEKYJa, 3JIEKTPUUYECKUN 3apsil, BEIIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHME BEIeCTBa, ra3, GU3NYECKUE BETUUYMHBI, €IUHULIBI U3MEPEHHUS,
KOCMOC, IJIAaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHHEPAbI, TOPHBIC MOPOJIBI, MOJIEC3HBIC
MCKOITa€MBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHMYECKasi peaKkuus

[lepnognmueckuit 3axoH. llepuoanueckas cucTeMa XMMHUYECKHX 3JIEMEHTOB /.
N. MenngeneeBa. CrpoeHue aTroMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KalKsl, KalblUsd U X COCIUHECHHI B
COOTBETCTBHH C TOJOKEHUEM 3JIeMEHTOB B [leprnoanueckoil cucteMe U CTpOEHUEM
UX aTOMOB.

Crpoenue BellecTBa: BHJIBI XUMHUYECKOM CBSI3M. THUIBI KPUCTAIMYECKHX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOM PEIETKU U
BHJa XUMHYECKOU CBS3H.

Knaccudukanus um HOMEHKJIaTypa HEOPTraHMYECKHUX BEIIEeCTB. XUMHUYECKUE
CBOMCTBa BEILECTB, OTHOCAUIMXCS K Pa3IMYHbIM KJlacCaM HEOPraHUYEeCKUX
COEJIMHEHU, TEHETUYECKAsl CBS3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanys XuMrudeckux peakiuii mo pa3inyHbIM MpU3HaKaM (110 YUCITY H
COCTaBY YYacCTBYIOUIUX B PEAKIIMU BEIIECTB, M0 TEIIOBOMY 3D (PEKTY, M0 U3MEHEHUIO
CTENEHEH OKHUCIEHUSI XUMHUYECKUX OHIIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTaau3aropa). DK30- U SHI0TEPMUUECKUE PEAKIUU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsitTue o0 ckopocT xuMHueckoi peaknuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX U Te€TE€pPOTre€HHBIX
peakuusax. [lonstue o karanuse. [lonstue o xumuueckom paBHOoBecuu. DakTopsl,
BIMAIONIME HA CKOPOCTh XHUMHYECKOM pPEaKUMM U TOJO0KEHUE XHUMHUYECKOTO

PaBHOBECHSI.
OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE peakiuu, ANEKTPOHHBIN OanaHc
OKHCIIUTEJIBHO-BOCCTAHOBUTEIBHON peakiuu. CocraBnenue YpPaBHEHUN

OKHCIIUTEIPHO--BOCCTAHOBUTEIFHBIX ~ PEAKIIMA C  HCIOJB30BAaHMEM  METOja
3JIEKTPOHHOTO OajaHca.



Teopust 37ME€KTPONUTHYECKOW JHCCOUMALNUA. DIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3M [OHMcCCOLMAlMM BEIIECTB C Pa3IMYHBIMH BUAAMU
xumMudeckoit csizu. CteneHs auccounanuu. CUIbHbBIE U C1a0bIe SJIEKTPOJIUTHI.

Peaknuun moHHoro oOMeHa. YcioBHUS NPOTEKaHUS peakUuid MOHHOTO OOMEHa,
IIOJIHBIE W COKpalI€HHbIE WOHHBIE ypaBHEHHMs peakuuid. CBOWCTBAa KHCIIOT,
OCHOBAaHHI M COJIEH B CBETE MPEACTABICHUN 00 3IEKTPOIUTUYECKON TUCCOIMAIIHH.
KauecTBeHnHble peakuu Ha HOHBL. [loHATHE O THApONIM3E CONEN.

Xumuueckuiit IKCnepumenn.

O3HAKOMJIEHUE C MOJEIAMH KPUCTALUIMYECKUX PEIIETOK HEOPraHUYECKUX
BELIECTB — METAVIOB M HEMeTaUIoB (rpadura M anmasza), CJIOKHBIX BEIIECTB
(xJ0puaa HaTpHsl), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM pPEakUHUH OT
BO3CMCTBUSI Pa3IMUHBIX (PAKTOPOB, UCCIEIOBAHHUE AJIEKTPOIPOBOIHOCTH PACTBOPOB
BEIIECTB, IIpollecca JAMCCOLUMALMM KHUCJIOT, IIejdoued U cojedl  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEO MATEpPUAJIOB), IPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOLIUX
NpU3HAKU MPOTEKAHUs peakluii HOHHOTO oOMeHa (00pa3oBaHME OCAaKa, BHIICICHHE
ra3a, oOpa3oBaHHE BObI), ONBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakiui (TOpeHUe, peakiuu pa3ioKeHUs, COCAUHEHUS),
pacro3HaBaHWE HEOPTraHWYECKUX BELIECTB C MOMOUIBI0 KAYECTBEHHBIX PEAKIMU Ha
VOHBI, PELICHNUE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HeMeTa/ibl 1 MX COeIMHEHUS

OO6miasi  xapakTtepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PuU3MUECKHe CBOWCTBA MPOCTHIX
BEIIECTB — I'aJIOTEHOB. XMUMHUUYECKHE CBOMCTBA HA TPUMEPE XJIopa (B3aMMOJIEHCTBUE C
MeTalllaMHM, HEMeTajulaMH, IiejaodaMu). XjopoBoaopod. ConsiHas KHCIIOTAa,
XMMHUYECKUE CBOMCTBA, NOJYy4YEHUE, IPUMEHEHUE. [[eliCTBHE XJIOpa U XJIOPOBOAOPOAA
Ha OpraHu3M yesioBeKa. BaxxHeline XJI0puibl U UX HaXOXKJIECHUE B IPUPOJIE.

O6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHne M (U3MUECKUE CBOMCTBA
IPOCTBHIX BELIECTB — KUCJIOPOJIa U CEpbl. AJUIOTPONHbIE MOJAU(PUKALNNA KHCIOPOJA U
cepbl. XuMHYeckue CcBoicTBa cepbl. CepoBOIOPOA, CTpOCHHE, (UINYECKUE U
XUMHAYECKUE CBOMCTBA. OKCHIBI CE€pbl KaK IPEACTABUTENIM KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, GpU3nNUeCKue U XMMHUYECKUE CBOMCTBA (00IMe KaK MPeICTaBUTENs
KJlacca KHUCIOT M crnenuduyeckue). XUMUYECKUE PEaKIMM, JekKallhue B OCHOBE
IPOMBIIIIEHHOTO Ccrnoco0a MOJIydeHUs CepHOM KHCIOThl. IlpuMeHeHue cepHOU
kucnoTel. ConM CepHOM KHUCIIOTBHI, KAaueCTBEHHAs peaklus Ha Cyiab(ar-uoH.
Haxoxnenue ceppl M €€ COCAMHEHUW B MNPUPOAEC. XHMHUYECKOE 3arpsi3HCHUE
OKpY>Karollel cpe/ibl COeTMHEHUSIMU CepPbl (KUCIOTHBIE J0XKIH, 3arpsA3HEHUE BO3TyXa
U BOJOEMOB), CIIOCOOBI €ro Mpe0TBPaIEHHUS.



OO6mast xapakrtepuctuka 3ieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCICHHs. A30T, pacIHpoCTpaHEHHUE B MPHUPOJE,
dusnueckre U XuMU4Yeckue cBoiictBa. KpyroBopor asora B mpupojge. AMMHAK, €ro
dbu3uYecKkre U XUMUUYECKUE CBOMCTBA, MOJydYeHUE W npumeHeHue. Coau aMMOHUS,
X (pU3MYECKMe M XUMUYECKHE CBONCTBA, MpuMeHeHHe. KadecTBeHHas peakmus Ha
MOHBl aMMOHHUA. A30THasg KHUCJIOTa, €€ ToNydeHHe, (PU3NYecKue U XUMUUYECKUE
cBoiicTBa (OOmIME Kak TMPEACTAaBUTENS Kjacca KHUCIOT W Chenuduaeckue).
Hcnonb30BaHWe HUTPATOB M COJIeH aMMOHHMS B Ka4eCTBE MUHEPAJIbHBIX YIOOPCHUM.
XHUMHUUYECKOE 3arps3HEHUE OKPY’KAIOIIEH Cpellbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JOXJHM, 3arpsi3HEHHEe BO3[yXa, MOo4YBbl U BoJgoémoB). docdhop, amnorponHbie
moupukanuu Gochopa, pusudeckre u xumudeckue cBoiictBa. Oxcua dpochopa (V)
u ¢dochopHas kucinora, GU3NUECKUE W XUMUYECKHE CBOWMCTBA, TOJTyYCHHE.
Ncnonb3oBanue pochaTtoB B kauecTBEe MUHEPATIbHBIX Y00PEHUH.

O6mass xapakrepuctuka 35eMeHTOB |V A-rpynmnbel. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEePHBIC CTCTICHU OKWCJICHUS. YTIEPOJI, aJUIOTPOITHbIE MOAU(DUKAIIIH,
pacnpocTpaHeHue B Mpupoje, (Ppu3nyeckne U XUMUYECKHE CBOMCTBA. AcCOpOIus.
KpyroBopor yriepona B npupoje. OKcuabl yriepojia, ux Gu3nieckrue 1 XuMHUIeCKUe
CBOHMCTBA, JCHCTBHEC HA JKUBBIC OPTraHW3MbI, TIOJyYCHHE H TPUMCHCHHE.
Dxoyioruyeckre TmpoOsieMbl, CBs3aHHBIE ¢ okcugaoM yriepona (IV), rumoresa
100aJIbHOIO MOTEIJICHUS KJIMMaTa, MapHUKOBbIA A(hdekT. YroiapHas KuciaoTa u eé
coii, HUX (U3NYECKUE U XUMUYECKHE CBOMCTBa, MOJyYEHUE U MPUMEHECHHUE.
KauectBennas peaknusi Ha KapOoHaT-uoHBL. lMcnonb3oBanue kapOOHATOB B OBITY,
MEUIMHE, TPOMBIILIEHHOCTH U CETbCKOM XO0351CTBE.

[lepBoHauanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHUSX
yriepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJ, TJIULEPUH, YKCyCHas KHUCIIOTA).
[IpupoaHbIe NCTOYHUKH YTIIEBOJOPOAOB (Yroyib, TPUPOAHBIN Ta3, HE(PTH), TPOTYKTHI
ux nepepaboTku (OEH3WH), WX poJb B OBITY W TpOMbINIIEHHOCTH. [loHsATHE O
OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: XKUPaAX, O€IKax, yriieBoIaxX — U UX POJIM B KU3HU
yesoBeka. MarepuaibHOE€ €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemunmii, ero ¢usmveckne W XWMHYECKHE CBOWCTBA, TOJYYCHUE W
npuMenenune. CoeuHeHus: KpeMHusi B mpupojie. OOiiue npeacTaBieHus 00 OKCHUIE
kpemaus (1V) m kpemuueBoit kucinore. CHIMKAThl, UX HCIOJb30BaHHE B OBITY, B
POMBIIIVICHHOCTH. BakHelime CTpouTelnbHbIE MaTepuasbl: KepamHuKka, CTEKJIO,
IEMEHT, 0eToH, kene300eToH. [IpobOiembl  OG€30MacCHOrO  MCMOJIb30BAaHMS
CTPOUTEIHHBIX MAaTEPHAIIOB B TIOBCETHEBHON KU3HH.

Xumuueckuii IKCnepumenn.

U3y4eHHEe 0O0pa3lOB HEOPTraHWYECKUX BEIECTB, CBONCTB COJSHOM KHCIIOTHI,
IIPOBEJICHUE KAYECTBEHHBIX PEAKIUi Ha XJIOPU/I-UOHBI M HAOJIFOICHHE TTPU3HAKOB UX
IPOTEKAaHUS, OMBITHI, OTPAKAIOIIHNE (PHU3NIECKUE U XUMUUYECKHE CBONWCTBA TAJIOTCHOB



U WX COCAMHEHHUI (BO3MOXHO MCIOJb30BAaHUE BHUIIEOMATEPHAIOB), O3HAKOMIICHUE C
oOpa3uamMu XJIOPUJIOB (TaJIOTEHUIOB), O3HAKOMJIEHHE C oOpaslaMu cepbl U €€
COEIUHEHUSMH  (BO3MOXHO HCIIOJIb30BAHME BMJIEOMATEPUANIOB), HAOIIOACHHE
npoluecca OOyriauBaHMs caxapa TMoJ JCHCTBUEM KOHIEHTPUPOBAHHOM CEpHOM
KHUCIIOTBI, M3y4Y€HHE XUMHUYECKHX CBOWCTB pa30aBICHHOW CEPHOM KHUCIOTHI,
IPOBEJCHUE KaueCTBEHHOM peakluu Ha Cynb(aT-uoH M HaOJNIoJIeHue MpU3HaKa e
OpOTEKaHUs, O3HAKOMJICHHE C (U3NYECKMMHU CBOMCTBAMHU a30Ta, (ocdopa U HX
COEIMHEHHH (BO3MOKHO MCIOJIB30BaHUE BUAEOMATEpUaIoB), oOpa3laMu a30THHIX U
dochopHbIx ynoOpeHuil, mnojgydyeHue, coOuUpaHHe, pPACIIO3HABAaHUE M HU3YyYEHUE
CBOMCTB aMMHaKa, MPOBEJEHNE KaUeCTBEHHBIX PEaKIMil Ha MOH aMMOHHUS U (ocdart-
VOH U M3yYEHHUE NPU3HAKOB UX NPOTEKAHHUs, B3aUMOACHCTBHE KOHLIEHTPUPOBAHHOM
a30THOM KHCIOTBI C MEIbpl0 (BO3MOXKHO HCIOJIB30BAHHE BUICOMATEPUAIIOB),
U3y4YE€HHE MOJeNell KpHUCTAUIMYECKUX PEIETOK anmasza, rpadura, Qymiepena,
O3HAKOMJIEHHE C MPOLECCOM aJcOpOLUU pAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM W YyCTPOMCTBOM MPOTHBOras3a, IMONy4YeHHe, coOuMpaHHe, pacro3HABaHHE WU
U3YYECHHE CBOMCTB YIJIEKUCIIOTO Tas3a, IPOBEIACHUE KA4YECTBEHHBIX pEAKLMM Ha
KapOOHAT U CUJIMKAT-UOHBI M U3YUYEHUE NPU3HAKOB UX MPOTEKaHUsI, O3HAKOMIICHHUE C
NPOAYKIMEN CHUJIMKATHON MPOMBINIIIEHHOCTH, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a7a4
110 TeMe «BaykHeHIe HEMETAIIIbl U UX COCAUHEHUS.

MetaJuibl M MX COeJMHEHHU S

OO01ast xapakTepucTUKa XUMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUU MX
nonoxeHus B Ilepuonnueckoit cucreme xumuueckux siemeHToB 1. M. Menneneesa
U cTpoeHHs aToMOB. CTpoeHHe MeTaioB. MeTtamnyeckas CBA3b U METaJNIMYeCKas
KpUCTAJIIMYECKAS PEMETKA. ONEKTPOXUMUYECKUN P HANPSHKEHWM METaJuloB.
dusnyeckue M XUMHUYECKHE CBOMCTBa MeTawioB. OO0mue cmocoObl MONyYeHHUs
meTaysioB. [IoHsATHE O KOpPpO3UMM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI HUX OT
Koppo3uu. CrnaBbl (CTajlb, YyTyH, JIOPAJIOMUHMNA, OpOH3a) U UX NPUMEHEHHE B
OBITY ¥ IPOMBIILJIEHHOCTH.

[I{esounpie MeTaiuibl: NOJIOKEHHE B lleproamyeckoil cHCTEME XHMHYECKHX
anementoB [[. M. MenaeneeBa, CTpo€HHE MX aTOMOB, HAXOXICHUE B MPHUPOJIE.
duznyeckre U XUMUYECKHUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). Okcuuabl u
TUAPOKCUBI HATPUS U Kanus. [I[puMeHeHne menouHbIX METaIoB U UX COCTMHEHUN.

[IlesioyHO3E€MENIBHBIE  METAJIBI  MAarHUWM M KaJIbLUH:  IIOJIOXKEHHUE B
[lepuomnueckon cucreme xumuueckux snemeHtoB . 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxOKJIeHHE B npupoje. PU3ndyeckne U XUMHUYECKHE CBOMCTBA MATHMS U
Kayiblldsl. BaxkHeline coeMHEHUs KalbIns (OKCHA, TUAPOKCH, cojin). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

AOMUHHN: noJiokeHUEe B [leprnonnueckoil cucTeMe XMMHYECKHX DJIIEMEHTOB
JI. . MeHnneneeBa, CTpOEHME aTOMa, HaxOoXAcHWE B npupone. Pusmyeckue u



XUMHUYECKHE CBOWCTBA alOMHUHUA. AMQOTEpHbIE CBOMCTBA OKCHIA M THAPOKCHAA
AIFOMUHHS.

Keneso: nonoxenne B [leproanueckoil cucreMe XuMU4ecKux 3mmemMeHToB Jl. 1.
MeHnpneneeBa, CTpoeHUE aTOMa, HaXO0XKAEHUE B pupoe. OU3NYEeCKUe U XUMUYECKUE
cBoMcTBa >xene3a. Okcuawl, rugpokcunbl U conu keneza (1) m xenesa (), ux
COCTaB, CBOMCTBA U MOJIyYCHHUE.

Xumuueckuit IKcnepumenm:

O3HaKoOMJIEHHE ¢ oOpa3laMd METaNIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBaMHU, U3yUYEHUE PE3YJIbTATOB KOPPO3UH METAIIIOB (BO3MOKHO HCIIOIb30BAHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCHCTBUS OKCHJA KalblUs W HATpUs C
BOAOW (BO3MOKHO MCIOJIb30BAaHUE BUJECOMATEPHUATIOB), HCCIIEIOBAHUE CBOWCTB
AKECTKOM BOJIBI, IPOIIECCA TOPEHHUS JKeJe3a B KUCIOPOe (BO3MOKHO MCIOJIb30BAHKE
BUJICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEAKIM Ha HOHBI:
MarHus, Kajublus, amfoMuHus, IuHka, skene3a (I1) u xemesa (II), meam (1),
HAO0JIIO/ICHUE U ONMCAHUE MPOLIECCOB OKPAIIMBAHMS IJIAMEHU MOHAMU HATPUs, KAl
U KaiblMs (BO3MOXHO  MCIOJB30BAHME  BHUJACOMATEPHUANIOB), HCCIIEIOBAaHUE
aM(OTEpHBIX CBOMCTB TUAPOKCHJIA AITIOMUHUS W TUJIPOKCHAA IMHKA, PEIICHHE
AKCIEPUMEHTAIIBHBIX 3aJ1a4 10 TeMe «BakHeNIe MeTaulbl U UX COEAUHEHUS.

XuMHA M OKpYKAKOLIAA cpeaa

BemectBa u Marepuanbl B IIOBCEIHEBHOW JKM3HU 4YeJOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEUIECTB M XMMHMYECKUX peakuuil B ObITy. IlepBas momouis mnpu
XUMUYECKUX 0KOTax U OTPABICHUSX.

XUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpeasl (MpeenbHas AOoMmycTuMas
KOHIIeHTparusi BemiecTB, gaidee — I[1/IK). Ponb XxumMuu B pelieHUH 3KOJIOTUUECKUX
npooseMm.

Xumuueckuit IKCnepumenm:

u3ydeHue oO0pas3lioB MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, IMOJUMEPHbBIC
MaTepHaibl).

Mescnpeomemmnie cea3u

Peanuzanms MeXnpeIMETHBIX CBSI3€M MpU HM3YyYEHWH XUMUU B 9 Kiacce
OCYLLIECTBJISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK M TOHATUM, SBISIOIIMXCA CHUCTEMHBIMH JUII OTHENbHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO0mre ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpUs, AaHAIW3, CHUHTE3, KiIacCupUKauus, M[EepUOAUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICTUPOBAaHUE, U3MEPEHHUE, MOJIEINb, SIBICHUE, TAPHUKOBBIN 3D (]EKT,
TE€XHOJIOTUS, MATEPUAJIBI.

@duznka: MaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU/I, U30TOIIbI,
PaIOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUYECKUN 3apsn, ITPOBOJAHUKH,



HOJYTPOBOIHUKH, TUAIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBa, ra3, pacTBOpP, PAaCTBOPUMOCTb, KpUCTANIMYECKas peIIETKa,
CIUTaBbl, (U3HUECKUE BEIMYMHBI, €AMHUIIBI U3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTBO,
IUIAHETHI, 3BE3061, COMHIIE.

buonorus: @orocuHTe3, apIxaHue, Ouocdepa, SKOCUCTEMA, MHUHEpAIbHBIC
y100peHusi, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MHHEPAIbI, TOPHBIC MOPOJIBI, MOJIEC3HBIC
HCKOMaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JInuHOCTHBIE  PE3yJabTaThl OCBOCHHSI MPOTPAaMMBI  OCHOBHOTO  OOIIETO
oOpa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOy4YeHHS XMMHH B €IUHCTBE Y4YeOHOU U
BOCIIUTATEJIbHOW JEATEIbHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMU POCCHUUCKUMHU
COLMOKYJBTYPHBIMA UM JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHM, MPUHSATHIMA B
oOlecTBe NpaBWiIaMd M HOpPMaMu NOBEAEHUS M CIOCOOCTBYIOT IpolLeccam
CaMOTIO3HAHUS, CAMOPA3BUTHUSA U COITUAITM3AIIUN 00YJIArOIITIXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTb oOyyJaronmxcs
PYKOBOACTBOBATbCSI ~ CUCTEMOM  IO3WUTHUBHBIX  I[IEHHOCTHBIX  OpPHUEHTALlUd U
paclIMpEHNE OMbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA

LEHHOCTHOI'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACJIEAUI0, [OHUMAHUS 3HAYCHUS XUMHYECKOW HAyKM B KU3HU
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTU BIIAJIETh JOCTOBEPHOW HMH(pOpMaLMEH O
MEPENIOBBIX JOCTHUKEHUSIX M OTKPBITUAX MHUPOBOM M OTECUECTBEHHOM XHWMUHU,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMSA:

NPEACTABICHUS. O COLUMAJIbHBIX HOPMax U MpaBUiIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJIJIEKTMBE, KOMMYHHMKATHUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
[I0JIE3HOU, Y4EeOHO-UCCIEA0BATENIbCKOM, TBOPYECKON U IPYTUX BUIAX AEATEIBHOCTH,
FOTOBHOCTM K Pa3HOOOpa3HOW COBMECTHOW JESATEIBLHOCTH TMPHU BBITIOJTHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3a7a4, BBIIOJHEHUH XHUMHUYECKHX JKCIEPUMEHTOB,
CO37aHUM YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHUIO M B3aUMOITOMOIIN
B Mpolecce 3TON yueOHOU AesITeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE U
MOCTYIIKM CBOMX TOBAPHIIEH C MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHHS MOCIIEICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUS

MHUPOBO33PEHUYECKHE MPEICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH W COCTABJISIOIIME
OCHOBY JUIsl TIOHMMAHHUSl CYHUIHOCTHM HAYYHOM KapTHUHBI MUpa, MPEJCTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

II03HABATEJIbHBIC MOTHMBBI, HAIIPABJICHHbIC HA IIOJYYEHHE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOIUMBbIE JUIsi OOBSICHEHUS HAOII0JAaeMbIX IPOILIECCOB U SIBICHUIA,
MO3HABATEIbHON, WH(POPMAIIMOHHOW U YUTATEIbCKOW KyJIbTYypbl, B TOM YHCIIE
HAaBBIKOB  CaMOCTOSITEJIbHOM pabOThl € y4eOHBIMHU TEKCTaMH, CIPaBOYHOM



JUTEPATypPOH, JOCTYIMHBIMA TEXHUYCCKUMH CPEICTBaMH  HMH(GOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOY4YeHMI0 M TMO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaM000pa30BaHUI0, MPOEKTHOM U MCCIIEIOBATENBCKON JeATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAlPaBJICHHOCTU U YPOBHSA 00yUYEHUS B JaJbHEMIIEM;

4) popMHUpOBaAHUS KYJIBTYPbI 310POBbS:

OCO3HaHWE UEHHOCTH KM3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3710POBBIO,
YCTAaHOBKM Ha 370POBBIM 00pa3 >KW3HU, OCO3HAHHE TOCIEICTBUA WU HEMPUSITHE
BPEAHBIX  MpUBbIUEK  (YNOTpeOJieHHs  aJIKOoroJis, HApKOTUKOB,  KypeHHs),
HEOOXOJMMOCTU  COOJIFOZICHUS TpaBW  OE30MACHOCTH TMPU  OOpAIICHHH  C
XUMUYECKUMH BEIIECTBAMH B OBITY M peaTbHOU KU3HHU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpEC K MPAKTHUECKOMY H3Y4YEeHHIO Mpodeccuil U TpyJa pa3IuyHOro poja,
yBaXXEHUE K TPYAY U pe3yibTaTaMm TPYIOBOH JI€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS TPEJAMETHBIX 3HAHUN MO XUMHH, OCO3HAHHBIN BHIOOP MHAMBUIYaTbHOMN
TPACKTOPUM TIPOJOJKEHUSI O0pa3oBaHUs C YYETOM JUYHOCTHBIX HMHTEPECOB M
CIOCOOHOCTH K XWMHH, OOLIECTBEHHBIX HHTEPECOB MU MOTPEOHOCTEH, yCHEIIHON
npodeccoHanbHON NEATEIbHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHUN, TOTOBHOCTH
aJanTHUPOBaThCA B MPOodeCcCUOHANIBHON Cpejie;

6) IKOJIOrH4eCKOr0 BOCIIUTAHHS

AKOJIOTMYECKH 11€1ec000pa3HOe OTHOILIEHUE K MPHUPOJIe KaK UCTOYHHUKY JKU3HH
Ha 3emie, OCHOBE €€ CYLIECTBOBAaHHSA, IOHMMAaHUE LEHHOCTU 3J0pPOBOr0 U
O6e3zomacHOro o0Opa3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3MUeCKOMYy M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJICHUS
npaBuil OE30MACHOTO MOBEIEHUS NP paboTe C BEIIECTBAMHU, a TAKXKE B CHUTYaIUsX,
YTPOXKAOIIUX 3/10POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TPUMEHATh 3HaHUS, TOJIydaeMmble NPU H3YYECHUU XUMUH, IS
pellIeHus 3a7ay, CBA3aHHBIX C OKPY’KAIOLIEW NPUPOAHON CPENOH, IUIA IOBBILICHUS
YPOBHSI ~ 3KOJIOTMUECKOW  KYJbTYpbl, OCO3HaHHMS  TIJIOOAJIBHOIO  XapakTepa
AKOJOTHYECKUX TPOOJEM W TMyTed WX PEIICHUS IOCPEACTBOM METOJOB XHMHH,
AKOJIOTMYECKOTO MBIIUIEHUS, YMEHUs PYKOBOJACTBOBATHCS MM B IO3HABaTEIbHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMETHBIX PE3yJNbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUsSI MUPOBO33PEHHUS OOIICHAYUYHbIC MOHATUS (3aKOH, TEOpHUsl, MIPUHIINII,
runore3a, (akr, cucrema, IMpoLecc, OHKCIEPUMEHT U JApYyroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMETax M TIO3BOJIAIOT Ha
OCHOBE 3HAaHMWA M3 3TUX MNPEAMETOB (HOPMHUPOBATH NPENCTABIECHUE O LIETOCTHOU
HAyYHOW KapTWHE MHUpPA, W YHUBEPCAIbHbIC y4YcOHBIC NEHCTBUS (TMO3HABATEIbHBIC,



KOMMYHUKATHBHBIE, PpErYyJIATUBHBIE), KOTOpbIE OOECIeunuBaOT (HOPMUPOBAHKE
TFOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYIIECTBICHUIO y4eOHOU
NEATENBHOCTH.

Ilo3HaBaTe/IbHBbIC YHUBEpPCAJIbHbIE yYeOHbIe 1eiCTBUA

ba3oBble jJornyeckue JeicTBus:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHHS IPU OCBOEHUHU
3HAHUI: PACKPBIBATH CMBICI XHMHUYECKUX MOHATUM (BBIIEIATh WX XapaKTEepHBIE
NPU3HAKY, YCTAHABJIMBATh B3aUMOCBA3b C JAPYTMMH IOHSATUSAMHU), HCIIOIB30BaTh
HNOHATUA AJi1 OOBSICHEHUS! OTAEIBHBIX (PAKTOB M SIBJIECHUI, BHIOMpPATh OCHOBAHUS U
KPUTEPUH JIA KiIacCU(PUKAIMK XMUMHYECKUX BEUIECTB W XUMHUYECKHX PpEaKIIHil,
yCTaHaBJIMBaTh IMPUYMHHO-CIECJCTBEHHBIE CBSI3U MEXAYy OOBEKTaMU H3y4YEHHS,
CTPOUTBH JIOTUYECKHE PaCCyk ACHUS (MHIAYKTHBHBIEC, NEAYKTUBHBIE, IO AHAJIOIMH),
JIEJIaTh BBIBOJBI U 3aKJIIOUECHUS;

yMEHUE TMPUMEHATh B TNpOLEcce TMO3HAHUS TOHATHS (IpEeIMETHbIE U
METaINpeJIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3YyEMbIE B XUMHH,
npeoOpa3oBbIBaTh HMIMPOKO NPHUMEHSEMbIE B XMMHUHU MOJEIbHBIE MPEJCTABICHUS —
XUMHMUYECKUHA 3HAK (CHMBOJ DJJIEMEHTa), XUMUYeckas (opMmyiaa U ypaBHEHHE
XUMUYECKON peakluud — MpHU PElICeHUH Y4eOHO-IIO3HABATENbHBIX 3a/lay, ¢ YUYETOM
OTUX MOJEIBHBIX INPEICTABICHUN BBIABIATh M XapaKTEPU30BaTh CYLICCTBEHHBIC
NPU3HAKK M3Yy4YaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XMMHUYECKUX PEaKIIHil,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH,  NPUYMHHO-CICACTBEHHBIE  CBSI3U U
IPOTUBOPEYHSI B U3yHUAEMBIX IPOLECCAX U SBJICHUSIX.

ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

YMEHHE UCIIOIb30BaTh IIOCTABJICHHBIE BOIIPOCHI B KA4ECTBE HWHCTPYMEHTA
NO3HAHUsA, & TAK’KE€ B KAU€CTBE OCHOBBI /I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
[IPABUJIBHOCTH BBICKA3bIBAEMBIX CYXK/ICHMIA;

OpUOOpeTEeHNE OMblTa [0 IUIAHUPOBAHMIO, OpPraHM3alMM U IPOBEICHUIO
YUYEHMUYECKMX OJKCIEPUMEHTOB, yMEHUE HaOdojgaTh 3a XOJOM  Ipollecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 pPe3yibTaT, (OopMyJIUpOBaTh 000OIIEHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEIEHHOIO OINbITA, UCCIIEI0BAHUS, COCTABIATh OTUYET O
IpoJeIaHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHHE BbIOMpATh, AaHAJU3UPOBATh U HMHTEPIPETUPOBATH HH(OPMALIHIO
pPa3NUYHBIX BUAOB M (OPM MpEACTABICHUS, MOJIyYaeMyl0 W3 Pa3HbIX MCTOYHUKOB
(Hay4yHO-TIONYJIIpHAs JINTepaTypa XMMHUYECKOTIO COJEPKAHMSI, CIPABOYHBIE MTOCOON,
pecypcebl IHTEepHETa), KpUTUYECKH OLEHUBATH NPOTUBOPEYHMBYIO U HEIOCTOBEPHYIO
uHpopMaruio;

yMEHUE TMPUMEHATh pa3JIMYHble METOAbl W 3ampoChl MPU MOUCKE M 0TOOpe
uH(pOpPMAIMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJHWMBIX JUIS BBIIOJHEHUS



y4eOHBIX M MO3HABATEJbHBIX 3aJa4 ONPEIEIEHHOIO THIIA, PUOOPETEHNE ONbITA B
o0nacTd  HCMOJNB30BaHUS  HMH(OPMALMOHHO-KOMMYHHMKATHUBHBIX  TEXHOJOTHH,
OBJIAJICHUE KYJbTYpOW aKTMBHOTO MCIOJB30BAHMS PA3IIUYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOATENbHO BBIOMPATh ONTUMANbHYIO (DOpMY MNpeacTaBiieHHs MH(OpMALUU U
WUIIOCTPUPOBATh PEIIaeMble 3a/Jayd  HECJIOKHBIMU CXEMaMH, JuarpaMMaMH,
npyrumu hopmamu rpaduKi B UX KOMOWHAIUSAMY,

yMEHHE HCMIOJb30BaTh W  aHAJM3UpOBaTh B  IMpolecce ydeOHOW W
UCCIIEJIOBATEIbCKON JEATEeIbHOCTH HH(GOPMALMIO O BIMSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO X035IIICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY>KAIOIIEH MPUPOTHOMN CPeIbl.

KoMMyHHMKATHBHBIE YHHBeEpPCAJIbHbIe Y4eOHbIe N1eliCTBUA:

YMEHHUSI 3aJ1aBaTh BONPOCHI (B X0Jie Auajiora u (Wim) IUCKYCCUHU) MO CYILIECTBY
oOcyxgaeMoil  TeMbl, (OpPMYJIHpPOBaTH CBOU  MPEIJIOKEHUS  OTHOCHTEIHHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3ysbTaTbl  [O3HABaTEIbHOU
NESTENbHOCTH B YCTHBIX M MMCbMEHHBIX TEKCTaX; J€1aTh MPE3CHTALUIO PE3YIbTaTOB
BBIMOJHEHHUSI XMMHUYECKOrO 3KCHEepHUMEHTa (JabopaToOpHOIo OIbITa, J1abopaTOPHOU
paboThI MO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO IPOEKTA);

yMEHUs y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO03HABATENILHON U MCCIIEI0BATEIbCKON JEATEIHHOCTH MPU PEIIEHUH BO3HUKAIOIINX
npoOjieM Ha OCHOBE Yyu€ra OONMX MWHTEPECOB U COIVIACOBAHUS TMO3UIIUM
(00cyxieHnss, 0OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMBbD», KOOPJAUHALMS COBMECTHBIX
JEHUCTBUHN, OMpe/elieHUe KPUTEPHUEB MO OIEHKE KAayeCTBA BHITIOJIHEHHOW PabOThI H
TpyTHUe).

PerynsiTuBHBIC YHHBepCaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSITENIBHO OMHPEAENATh LENH JACSITENIbHOCTH, IIJIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJMPOBATh U MpPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Hambosiee d(PPEeKTUBHBIC CIOCOOBI PEIICHHUS YUEeOHBIX U
NO3HABATENbHBIX 33Ja4, CAMOCTOSTEIBHO COCTABISTH WM KOPPEKTHUPOBATH
IPEIJIOKEHHBIA  ANTOPUTM JACHMCTBUM TIPU  BBIIIOJIHEHUWH 33aJaHUM C Y4ETOM
MOJyuYeHHUs] HOBBIX 3HaHHM 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUsX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOIO pe3yJibTaTa 3asBICHHON LENH, YMEHHE
UCII0JIB30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, ITPEAJIaraéMble B YCJIOBUU 3aJaHUM.

INPEJMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pPE3YyJbTATOB IO OCBOCHHUIO  00SA3aTEIIBHOIO
colepKaHUs, YCTAHOBJIEHHOIO JaHHON (¢enepaJbHOM paboyell Mmporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOUIMMUCS Hay4Hble 3HAHUSA, YMEHHS M CIOCOOBI
NeNCcTBUH, cienuduueckue st MpeAMETHON 00s1acTu « XUMUsSD», BUIBI I€ATEIbHOCTH
N0 TOJYyYEHHIO HOBOTO 3HAHMS, €ro WHTEpPHpeTaluH, MpeoOpa3oBaHUI0 U
OPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.



K xoHiy oOyuenus B 8 kjacce nmpeaMeTHbIE pe3ysIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaskaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIM:

pacKpbIBaTh CMBICI OCHOBHBIX XWMHMYECKHUX TOHSTHUH: aTOM, MOJIEKYJIa,
XUMHUYECKUU DIJIEMEHT, MPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMECh
(omHOpOIHAs M HEOAHOPOAHAs), BAJEHTHOCTb, OTHOCUTEIbHAS aTOMHAs M
MOJIEKYJISIpHAsT Macca, KOJWYECTBO BEIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi J0Jisi XUMHYECKOrO 3JIEMEHTa B COCAUHEHUM, MOJIIPHBIA 00BEM,
OKCHUJI, KHUCJIOTa, OCHOBAHHUE, COJb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHYECKasi peaklus, KiacCU(UKaIUs peaklMii: peaxkiuu
COCJIMHEHUS, PEAKIIUU Pa3I0KEHUsI, PEaKIIMU 3aMEeIIeHUs, peakiiui oOMeHa,
9K30- W DHAOTCPMUYECKHE PEAKIUU, TEIIOBOW A(p(EeKT peakmuu, sSapo
aToMa, JJICKTPOHHBIA CJIOW aroMmMa, aTOMHas OpOuTaNb, pajguyCc aTroMma,
XUMUYECKasi CBSI3b, MOJSPHAs W HEMOJSpHAs KOBAJEHTHAs CBS3b, MOHHAS
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas JI0Jis BellecTBa (MPOIEHTHAS
KOHLIEHTpAaLusl) B paCTBOPE;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHITHH U
MIPUMEHSTh 3TU NOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLCHUII;
HCIIOJIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JUIsI COCTaBJIEHUS (POpMYJI BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIMIL;

OMpENENATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHHUSX,
CTETICHb OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCAMHECHUSX, TPUHAICKHOCTh
BEIIECTB K OMNPEACIEHHOMY KIACCy COCIUWHEHUU 10 ¢dopMmyiaM, BHUT
XUMUYECKOM CBs3M  (KOBaJ€HTHass W HWOHHAasi)) B  HEOPraHUYECKHX
COCIMHEHUSX;

packpeiBath cmbicn [lepuoamueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh TMOHUMAHHE NEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX D3JIEMEHTOB OT HX IOJIOKeHHs B llepuogmyeckoil cucreme,
3aKOHOB COXpPAHEHHUsI MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HUSsI, 3aKOHA ABOTrajipo;

ONMMCHIBATh W XapakTepu3oBaTh Tabmuunyro Qopmy Ilepuognyeckoit
CUCTEMbl XUMUYECKHUX IJIEMEHTOB: pa3inyaTh MOHITHUS «TJaBHAS MOJArPYyINa
(A-rpynma)» u «mobounas moxarpynmna (b-rpymnma)», manple u Oombiiue
NEPUOJIbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpblEe MMEIOTCS B TabiuIe
«Ilepnognueckas cucremMa xumuueckux diemeHToB . M. MennpeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHSI aTOMOB XUMUYECKUX 3JIEMEHTOB
(coctaB u 3apsn siapa, oOlee YuciIo JIEKTPOHOB M pachpeiesieHne uX Io
AIIEKTPOHHBIM CJIOSIM);



KIacCu(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA,
XUMUYECKHE peaknuu (M0 YHUCIy M COCTaBy Y4YaCTBYIOIIUX B PEAKIUU
BEIIIECTB, 0 TETNIOBOMY (D (EKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, MOATBEPXKIAs OMHUCAHUE TPUMEPAMH MOJICKYJISIPHBIX
YPABHEHHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOTO
COCTaBa, BO3MOXHOCTH TIPOTEKAHHWS XUMHUYECKUX TMPEBpAIlCHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO JJIeMEHTa M0 (opMmyJsie COECTUHEHHUS,
MacCOBYIO JIOJIFO0 BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI 110 YPABHEHHIO
XUMHUYECKOM peaKInu;

MPUMEHATH OCHOBHBIC OTICPAIIMH MBICIUTEIBHON JCATEIHPHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHE, 0000IeHrne, CUCTEMATU3ANNIO, KIaCCU(UKAIUIO,
BBISIBJICHUE TMPUYMHHO--CJICJACTBEHHBIX CBSI3€W — JJIi WM3YyYCHUS CBOMCTB
BEIIIECTB U XMMHUYECKUX PEAKIIMI, €CTECTBEHHO-HAYYHbIE METO/Ibl TTO3HAHUS
— HaONIOZICHUE, W3MEpPEHHEe, MOCIMPOBAHUE, JKCIICPUMEHT (pealbHBIA H
MBICJICHHBIN);

CJIEIOBATh MpaBUJIaM IOJIH30BAHUS XUMHUYECKOW MOCYA0H U JTaOOpaTOPHBIM
o0opynoBaHuEM, a TakKe IMpaBwiaM oOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C HWHCTPYKIUMSMHU TIO  BBIMOJHEHUIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Boopoja M KHUCIOpOAa), MPUTrOTOBIIEHUIO PACTBOPOB C OMpEAeTEHHON
MacCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, IUIAHWPOBATH W IIPOBOAUTH
XUMHUYECKHE SKCIEPUMEHTHl IO PACIO3HABAHUIO PACTBOPOB IIEIIOYEH U
KHUCIIOT C TMOMOIIbIO MHIUKATOPOB (JaKMycC, (heHON(PTaNICHH, METUIIOPAHK U

JPYTHE).

K koniy oOyuenus B 9 kjacce npeaMeTHbIE Pe3yabTaThl HA 0OA30BOM YpPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

PaCKpbIBaTh CMBICTT OCHOBHBIX XUMUUYECKUX MOHSATUN: XUMUYECKUHN 3JIEMEHT,
aTOM, MOJIEKYJla, HOH, KaTUOH, AaHWOH, IPOCTOE BEUIECTBO, CIIOKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCIEHUS,
XUMUYECKasl peakius, XUMUIEeCKasi CBSI3b, TEIIOBOU P(DEKT peakiuu, MOJb,
MOJISIPHBIN 00BbEM, pacTBop, 3JIEKTPOJIUTHI, HE3JICKTPOJIUTHI,
AIIEKTPOIUTHUIECKAS AUCCOLUAIINS, PEAKIIMA HOHHOTO OOMEHa, KaTalu3aTop,
XUMHUYECKOE paBHOBecHe, oOOpaTUMble U  HeoOpaTUMBbIE  pEaKIINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINHU, OKUCIUTEL, BOCCTAHOBUTEIID,
OKHUCJIEHME W BOCCTAHOBJIEHUE, AJUIOTPONHs, aM(OTEpHOCTb, XMUMHUYECKas



CBs3b (KOBAJIEHTHAs, MOHHAS, METAJUIMYECKasi), KpUCTAJUIMUECKasi PelIETKa,
KOPpPO3HsI METAJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON PEaKLHH, MPEACIbHO
nonyctuMas koHueHntpauus [IJIK BemecTsa;

WUIIOCTPUPOBATh  B3aHMOCBSI3b  OCHOBHBIX ~XMMUYECKUX TMOHATHUA U
MPUMEHSTH ITH MOHATHS IPYU ONMCAHUU BELIECTB U UX MPEBPALCHUI;
UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIsi COCTaBJICHHs (POpPMYJT BEIIECTB
Y YPABHEHHUN XUMUYECKUX PEAKIIHM;

OINPENENSITh BAJICHTHOCTh U CTENEHb OKHMCICHHS XUMUYECKHUX DJIEMEHTOB B
COCIMHEHUAX  PA3JUYHOTO  COCTaBa, NPUHAJIEKHOCTh BELIECTB K
ONpeaeNEHHOMY KJIACCy CO€IMHEHUN Mo (GopMysaM, BUJI XUMHUYECKOU CBA3U
(KkOBaJieHTHasl, NOHHAs, METAJUIMYECKAsi) B HEOPraHMYECKUX COEIMHEHHMSIX,
3apsil MOHA IO XUMUYECKor (popmyIie, XxapakTep cpelibl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COECTUHEHHM, TUIl KPUCTAIIMYECKONW PEIIETKH KOHKPETHOTO
BEILECTBA;

packpeiBath cMmbIica llepuommueckoro 3akona [J[. WM. Menneneera wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: ONUCHIBAaTH U  XapaKTepU30BaTh
tabiunyio Qopmy Ilepuonnyeckoit CUCTEMbl XMMHYECKUX DJIEMEHTOB:
paznuyaTh TMOHATUS «rjaBHasg mnoarpynmna (A-rpynma)» W  «HoOodHas
noarpynna (b-rpymnma)», Maneie u  OoJsiblliue€ TEPHUOJbI, COOTHOCUTH
0003HaYeHUs1, KOTOPbIE UMEIOTCS B NEPUOJUYECKOMN TabIuLe, C YMCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB MU
3apsia Anpa, oOIee YHCIO JJIEKTPOHOB U paclpesiesieHue HX 10
AJIIEKTPOHHBIM CJIOSIM), OOBSCHSATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOICTB 3JIEMEHTOB M HX COEJUHEHUN B Mpejenax MajblX I[EepUOJIOB U
IJIaBHBIX MOJAIPYIIl C YYETOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE HIIEMEHTBI, HEOPraHMYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIUX B PEAKIUU
BEILIECTB, MO TEIIOBOMY 3(P(dEKTy, M0 HM3MEHEHHUIO CTEINEHEW OKUCIICHHS
XHMHYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTH) OONME W CICIU(PUICCKUE XUMUYECKUC
CBOICTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKJIasi OMUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHHMHM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

COCTaBJIATh YPAaBHEHUS 3JIEKTPOJUTUYECKON TUCCOIMAIUU KUCIIOT, EeN04Yel
U COJIEH, MOJHBIE M COKpAIEHHbIE YPaBHEHUsS pPEaKIMil MOHHOro OOMEHa,
YPABHEHUS pPEaKUWid, MOATBEPKIAIINX CYIIECTBOBAHUE TI'€HETUYECKOU
CBSI3U MEXK/y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

packphiBaTh  CYLUIHOCTb  OKHCJIWTEIbHO-BOCCTAHOBUTENBHBIX  peaKUui
MOCPEJICTBOM COCTABJICHHSI 3JIEKTPOHHOI0 OallaHCa ATUX PEAKIIHIA;



IIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXXKHOCTH MPOTEKaHUs XHUMUYECKUX NPEBpPAUICHUH B Ppa3IndHbIX
YCIIOBHSIX;

BBIYKCIIATh OTHOCHUTEIBHYIO MOJIEKYJIIPHYIO U MOJSIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XHMMHYECKOIO JJIEMEHTa MO (QOopMyJie COEIUHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIy;

coOJII0/1aTh MpaBUiia MOJb30BAHUS XMMHUUECKON MOCYN0H U J1abopaTOPHBIM
o0oOpyJ0OBaHMEM, a TakKe TmpaBuia OOpallleHuss C BElIeCTBaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO  BBITIOJHEHUIO  JabOpaTOPHBIX
XUMHUYECKUX OMBITOB IO MOJYYEHHIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(aMMHaKa M yTJIEeKUCIIOoro ras3a);

MPOBOJUTH PEaKIMU, MOATBEPKIAIONIME KauYeCTBEHHBIH COCTaB pa3IMYHBIX
BEIIECTB: pPACIO3HABATh OMBITHBIM MYTEM XJIOpUA-, OpOMHI-, HOAMI-,
kapbonat-, Qocdar-, cunmkar-, cynbdar-, THIPOKCHI-MOHBI, KaTHOHBI
aMMOHHS U HMOHBl H3YYEHHBIX METAJJIOB, IMPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpaxX HEOPTraHUYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIC OTEPAllMU MBICIUTEIBHON JEATEIBHOCTH — aHalu3 |
CUHTE3, CpaBHEHUE, 0000IleHNEe, CUCTEMATU3aIUIO, BBISBICHUE MPUYMHHO-
CIICJICTBEHHBIX CBSI3€H — JJIi M3YyYCHHUs CBOMCTB BEMIECTB M XUMHUYECKHX
peakiuii, eCTEeCTBEHHO-Hay4YyHble METOAbl TO3HAHHUA — HaAOIIO/ICHUE,
U3MEpEHHEe, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIN).
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' peakimit https://m.edso00.ru/7f41a636
13 DIIEKTPONIUTHYECKAs! JUCCOLIMALIMSL. 8 bubnmoreka [JOK
' XHWMHUYECKHUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Wroro no paszneny 17
Pa3gen 2. HeMeTaJJILI M X CO€IHHEHUS
21 OO01m1ast XapaKTepUCTHKA XUMUYECKUX 4 bubnuorexa LIOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edso0.ru/7f41a636
OO61as xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmorexa [TOK
' PyTHst. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO6mras XxapakTeprucTUKa XUMUUECKUX
2.3 anemeHToB VA-rpymisl. A3oTt, pochop u 7 bubmmorexa [JOK
' TPYTHEL ’ P https://m.edso0.ru/7f41a636
UX COeIMHEHUS
OO6mras XxapakTeprucTUKa XUMHIECKIX
24 anemeHToB |V A-rpynmel. Yraepona u 8 bubmmorexa [JOK
' . PYIIIBL pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEMHEHUS
Htoro no pazneny 25
Pa3znea 3. Mera/uiibl M UX COeINHEHHS
bubmuoreka [JOK
3.1 06 i 4
HHE CBOHCTRA METaTon https://m.edsoo.ru/7f41a636
b K
3.2 Baxkneiiime MeTaiutbl 1 UX COEIUHEHUSI 16 ht?fs?;j;?:;(sigr(a (7F412636
Hroro o pasneny 20
Pa3nes 4. Xumus u oKpy:Kapmas cpeaa
4.1 BemectBa 1 MmaTepuaiibl B )KU3HA 3 bubmuoreka [JOK
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JeJI0BeKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
p p https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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