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COILEPKXAHUE OBYUYEHUASA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XuMHuM B JKU3HM 4eJIOBEKA. XUMHUS B CUCTeME HayK. Tema u BemecTBa. DU3MUYECKHE CBOMCTBA
BEIIECTB. ArperatHoe coctosiHue BemiecTB. [loHsiTHEe 0 MeTodax mo3HaHuUs B xumuu. Ywucteie BemectBa U cMmecH. CriocoObl
pa3aeIeHus] CMECEU.

ATOMBI M1 MOJIEKYJIBI. XUMHAYECKHE 3EMEHThI. CUMBOJIBI XUMAYECKUX 3JIEMEHTOB. [IpoCThie U ClIOXKHBIE BEMECTBA. ATOMHO-
MOJICKYJISIPHOE YUYEHUE.

Xumuueckas Qopmyna. BaneHTHOCTP aTOMOB XHWMHUYECKHX DJIEMEHTOB. 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocutenbHas aToMHas Macca. OTHOCUTENbHASA MOJIEKYJIIpHAst Macca. MaccoBasi J0JI1 XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3anMoOCBs3p KOJIMYECTBA, MACChl M YHUCJIA CTPYKTYPHBIX €IMHUIL
BemiecTBa. Pacuétel mo dhopmysiaMm XUMHUYECKUX COETUHECHUM.

OU3NYECKUE U XUMHUYECKUE SBJICHUA. XUMHUYECKass peakius U €€ MPU3HAKU. 3aKOH COXPAHEHUS MAacChl BEIIECTB.
Xumnueckue ypaBHenus. Kiiaccudukanus XuMU4ecKux peakiuii (COeIMHEeHUs, Pa3I0KEeHUsI, 3aMEIICHHs, OOMEeHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOM TMOCY/IOW, MpaBujiamMu padbOThl B jaboparopuu U npuémMamMu oOpamieHus ¢ J1abopaTOpHBIM
o00opynoBaHUEM, M3yUYCHHE M OnucaHue (HU3MUECKUX CBOMCTB OOpa3lloB HEOPraHUYECKUX BEHIESCTB, HAOMIOACHUE (DU3UUECKUX
(aBieHUe BOCKA, TasHUE JIbJA, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJAbI) U XMMUYECKUX (TOPEHHUE CBEYH,
MPOKAIMBAHUE MEIHOW TPOBOJIOKH, B3aWMMOJICHCTBHE Mela C KHUCJIOTOM) SIBIICHW, HAOMIOIEHWE W ONMHCAaHUE MPU3HAKOB
MPOTEKAHUSI XUMUYECKUX Peakiui (pa3ioKeHHE caxapa, B3aMMOJICHCTBHE CEPHON KHUCIOTBHI C XJIOPUIOM Oapus, pas3iioKeHHE
ruapokcuna meau (I1) mpu HarpeBanuu, B3auMoOJIeHCTBHE Xene3a ¢ pacTBopoM coiu meau (1), uzydenune cnoco0oB pasnesieHus
CMeceil: ¢ TOMOIIbI0 MaruuTa, GUILTPOBAHUE, BhITTAPUBAHUE, TUCTUILIAIIUS, XpoMaTorpadus, TPoBEAECHNE OUUCTKH TOBAPEHHOMN



COJIM, HAOJIFOJICHHE W OMNHMCAHWE PEe3yJbTAaTOB MPOBEACHUS ONbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MOJIeNIeH MOJIEKYIT (IIIapOCTEPKHEBBIX ).

BakHeniuue npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucinopon — aneMeHT u nmpoctoe BemectBo. HaxoxneHune Kuciopoja B NPUpPOIE,
busznueckrue U XuMuU4eckre cBoicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kuciaopoaa. CrocoOsl MOTYYEHUST KUCIOPO/ia B
71a00paTOpUU U MPOMBIIIEHHOCTH. KpyroBopoT kuciopoza B npupojie. O30H — autoTponHas MOAU(PUKALINS KUCIOPO/Ia.

TemnoBoi 3((HeKT XMMUUECKON peaklMH, TEPMOXUMHUUYECKUE YPaBHEHUS, 3K30- U HHAOTEPMHUUYECKUE peaKlHH. TOIINBO:
yroJib U METaH. 3arpsi3HeHUE BO3/1yXa, YCUJIEHUE MAPHUKOBOro 3 dekTa, pazpylieHre 030HOBOTO CIIOSI.

Bonopoa — sneMeHT M mpocTtoe BemecTtBo. Haxoxkaenuwe BogopoAa B MPUPOAE, (PU3NYECKHE M XMMHYECKHE CBOWCTBA,
MpUMEHEHUE, CIOCOOBI Moy4eHus. Kuciaotsl u comnu.

Mousipablit 00BEM ra3oB. Pacuérel 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoWicTBa BOAbl. Boma kak pactBoputens. PacTBopel. HachllleHHBIE M HEHACBILMIEHHBIE PAaCTBOPHI.
PactBopumoOCTh BemiecTB B Boje. MaccoBast A0Jig BeIIeCTBa B pacTBOpe. XHUMHYECKHE CBOMcCTBa BOJbl. OcHoBaHus. Poib
pPacTBOpPOB B MPUPOJE U B KU3HU 4esoBeKa. KpyroBopoT BoAbl B MpUpOAE. 3arpsi3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
IIPUPOJIHBIX BOJ.

Knaccudpukanuus Heopranuueckux coeauHeHnuil. Oxcuapl. Knaccudukanus OKCHAOB: cosieoOpasytroiiie (OCHOBHBIE,
KHUCIIOTHBIE, aM(poTepHble) U HecosieoOpasyromue. Homenknarypa okcunoB. dusznueckue M XHMHUYECKHE CBOWCTBA OKCHJIOB.
[Tomy4yeHnne okcuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMI: METOYM U HepacTBOpUMbIE ocHOBaHMs. HoMeHknatypa ocHoBaHui. Du3nyeckue
Y XUMHUYECKUE CBOKMCTBA OCHOBaHUM. [loiryueHrue oCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. Homenkinarypa kucinoT. @u3zndeckne 1 XUMUYECKHUE CBOMCTBA KHUCIIOT. Pl akTHBHOCTH
metauioB H. H. bekerosa. [lonyuenune kucmnor.

Comu. HomeHknatypa coneil. @u3ndeckrue u XMuMH4YECKUe cBoucTBa coneil. [lonmyuenue coneit.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.



Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/IeNICHUE COJEPKaHMUs KUCIOpoJa B BO3JyXe, MOJydeHUe, coOMpaHue, paclo3HaBaHHE U H3y4YEHUE
CBOMCTB KHCJIOPO/1a, HAOIIO/IEHNE B3aUMOCHCTBHUS BEIIECTB C KUCIOPOIOM U YCIOBUSI BOSHUKHOBEHHMSI U MPEKPAIEHUSI TOPEHUS
(mokapa), 0O3HaKOMJIEHHE ¢ 00pa3laMu OKCHUIOB U ONKCAHWE MX CBOWCTB, MOJy4EHHE, COOMPAHUE, PACIIO3HABAHUE U U3yUYEHUE
CBOMCTB Boopoja (TopeHue), B3auMojieicTBue Bojopoaa ¢ okcuaom meau (1) (Bo3MoxkHO uCIOnb30BaHUE BHIEOMATEPHATIOB),
HaOmofeHne oOpa3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE OCOOEHHOCTEM pPAaCTBOPEHUS BEIIECTBC PA3THYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHOW MAcCCOBOM J0JIEW PACTBOPEHHOIO BELIECTBA, B3aWMOJECHCTBUE
BOJBI C MeTaylaMd (HaTpHUeM U KajbllieM) (BO3MOXKHO UCIOJb30BaHUE BHUEOMATEPUATIOB), HCCIEIOBaHUE OOpa3lioB
HEOPraHWYECKUX BEILECTB Pa3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUSI OKPACKU MHANKATOPOB B PACTBOPAX KHUCIOT U LIEI0YEH,
n3yueHue B3aumojercTBusi okcuaa meau (Il1) ¢ pacTBopom cepHOM KUCIOTHI, KHCJIOT ¢ METallyIaMU, PEakiuil HEeHTpaiu3aiui,
MOJIYYE€HHE HEPACTBOPUMBIX OCHOBAHHI, BEITECHEHHE OJTHOTO METaJljIa IPYTUM U3 pacTBOPA COJIH, PEIICHUE YKCIIEPUMEHTATIbHBIX
3a/1a4 1o TeMe «BaxHelume Ki1acchl HEOPraHUYECKUX COCTUHEHUIN.

Iepunoanyecknii 3akoH u Ilepnoanyeckas cucremMa xumMudeckux jiemeHToB /. . MenpaesneeBa. CTpoeHne aToMoOB.
Xumnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHN

IlepBbie TOMBITKK KIacCU(PUKAIIMM XUMHYECKUX 3JiIeMeHTOB. [loHsTHE O rpymnmax CXOAHBIX 3JIEMEHTOB (IIEJIOYHbIC M
HIEJI0YHO3EMETbHBIE METAJUIbI, TAJIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3ytoT aM(POTEPHbIE OKCUIBI U THAPOKCHU/IBI.

[lepnonnueckuii 3akoH. Ilepmoguueckas cucrema xumuueckux sieMeHToB [[. M. MenpeneeBa. KopoTkonepuomnas wu
muHHOTIepuoaHas (opmbl Ilepuonuueckoit cucrembl xumudeckux 3nemeHToB J[. M. MenneneeBa. Ilepuoasl u rpymnmbl.
OU3NYECKHI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIILI JIEMEHTA.

Crtpoenune atomoB. CoctaB atroMHbIX siep. M3otomnbl. DnekTponsl. CTpoeHue 3JIEKTPOHHBIX 0007104YeK aTOMOB mepBbIx 20
xumudeckux sneMeHToB llepuoamueckont cucremsl [[. M. MennpeneeBa. XapakTepuCTHKa XMMHYECKOTO 3JEMEHTA IO €T0
nonoxkeHuto B [lepuoanueckon cucreme J[. . Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHUsl pajinyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO
rpyIInaM U Iepuoiam.



3nauenue [lepuonnueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMUUYECKUX SJIEMEHTOB JIJIsl pa3BUTHUSI HAYKH U MPAKTHUKHU.
J1. 1. MenpaeneeB — y4€HbBIN U TPaKIaAHVH.

Xumudeckas cBsi3b. KoBaneHTHas (MoJisipHass W HEMOJIIPHAs) CBSI3b. DJEKTPOOTPHUIATEILHOCTh XMMHUYECKHX AJIEMEHTOB.
HMonHas cBs3b.

Crenenb oxuciieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIE peakuuu. [Iporiecchl OKHUCIEHUS W BOCCTAHOBJICHUSI.
OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

H3ydeHHe OOpasIoB BEIIECTB METANIOB MU HEMETAJJIOB, B3aUMOJEHCTBUE THAPOKCHIA IIMHKA C PAacTBOPAMH KHCJIOT H
IeJI04€ei, TPOBEJAEHNUE OMBITOB, WIUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA (FOpEeHHE, peakiuu
Pa3JIOkKEHUsI, COSTUHECHUS ).

Mesxcnpeomemmnuwie ceasu

Peanm3anust MEXNpeIMETHBIX CBSI3EH MPH M3YUSHUHU XUMHUU B 8 KJIacce OCYIIECTBIISICTCS Yepe3 MCIOIb30BaHUE KaK OOITUX
€CTECTBEHHO--HAYYHBIX MOHSATHH, TaK U TTOHITUH, ABJISIONIMXCI CUCTEMHBIMU JIJIS OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O
MKIIA.

OO0uue ecCTeCTBEHHO--HAy4YHBbIE TMOHATHS: HAy4YHBIA (pakT, TMUIOTE3a, TEOpHUs, 3aKOH, aHallu3, CUHTE3, Kiaccudukaims,
MepUOANIHOCTh, HAOIOCHNE, SKCIICPUMEHT, MOICITUPOBaHNE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®du3uKa: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, PAIMOAKTUBHOCTh, MOJICKYJIA, SJIEKTPUUECKU
3apsiji, BEIIECTBO, TEJO, O0BEM, arperaTHOE COCTOSIHUE BEIIECTBA, a3, (PM3MYECKUE BEIMYMHBI, €UHUIIBI U3MEPEHUs, KOCMOC,
ILUIaHETHI, 3BE3AbI, COJIHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLITUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMUYecKas peakius



[lepmonnueckuii 3akoH. Ilepuomnmueckas cucrema xumuuyeckux snemeHToB J[. WM. MenaeneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XMMHUYECKHX JJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJIHs, KAIbIUSA U UX COCAUHEHUN B
COOTBETCTBHHM C MOJIOKEHUEM 3JIEMEHTOB B [leproauyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemEeCcTBa: BUIbl XUMUYECKOM CBSA3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUINYECKOUN PEIIETKU U BUJ1a XUMHUYECKOMN CBS3U.

Knaccudukanys 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. XMMUYECKHE CBOICTBA BEIIECTB, OTHOCAILUXCS K Pa3IMYHBIM
KJIacCaM HEOPraHWYECKUX COCIMHEHHI, TEHETUYECKAs CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccudukanus XuMHUUECKUX peakuil 0 pa3Iu4HbIM IpHU3HaKaM (M0 YUCIIy U COCTaBY YYacTBYIOIIMX B PEaKIMU BEUIECTB,
0 TEIIOBOMY 3(QeKTy, M0 H3MEHEHUIO CTENEHEHl OKUCIEHUS XUMUYECKHX 3JEMEHTOB, MO OOpaTHMOCTH, IO YYaCTHIO
KaTtajau3aTopa). DK30- U S3HIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[Tonstue o ckopocTu XUMHUEcKON peakuuu. [lonarue o0 oOpaTUMbIX U HEOOPATUMBIX XUMHUYECKUX peakuusx. [lonstue o
TOMOT'€HHBIX U IeTeporeHHbIX peakuusax. [lonsatue o xkaranuze. [loHATHE 0 XMMUYECKOM paBHOBeCUU. PaKTOPBI, BIUAIOIINE HA
CKOPOCTh XUMUYECKON PEAKLIUHU U TIOJIO)KEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMHU, JJIEKTPOHHBIM OallaHC OKUCIUTEIbHO-BOCCTAHOBUTENBHON pPEAKIHUU.
CocraBneHue ypaBHEHH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLIUNA C UCIIOJIB30BAaHUEM METO/1a SJIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHUECKON TUCCOLMALMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI. KaTHOHBI, aHMOHBI. MeXaHW3M IHCCOLMalnun
BELIECTB C Pa3IMYHbIMU BUJIaMU XUMHUYECKOH cBsi3u. CreneHs nuccouuranuu. CuiabHbIE U cl1a0ble JIEKTPOIUTHI.

Peakuuu moHnHoro oomMeHa. Y cinoBusi MPOTEKaHUSI PeaKMid MOHHOTO OOMEHA, MOJIHbIE U COKPAIEHHbIE NOHHBIE YPAaBHEHUS
peakiuii. CBOICTBA KUCJIOT, OCHOBAHUI M COJIEH B CBETE MPEACTABICHUN 00 AIEKTPOUTHYECKON Auccoruanun. KauecTBeHHBIE
peakiuu Ha HOHBL. [ToHsATHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJIEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX BEIECTB — METAUIOB U HEMETaoB (rpaduta u
anmMasa), CJIOKHBIX BEIIECTB (XJOpUAA HATPUS), MUCCIECIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakiuu OT BO3IEHCTBUS
paznuyHbIX (AKTOPOB, MCCIEIOBAHUE JJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA AUCCOLMALMUA KHUCIOT, IIEIoYel U



coJiell (BO3MOKHO MCITOJIb30BAaHUE BHUJIE0 MATEPUAJIOB), IPOBEAECHUE ONBITOB, MJUTFOCTPUPYIOIIUX MPU3HAKH IPOTEKAHUS peakUui
MOHHOrO oOMeHa (0Opa3oBaHME OcCajka, BbIACICHHE Ta3a, OO0pa3oBaHUWE BObI), OIBITOB, WLIIOCTPUPYIOMIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuidl (ropeHue, peakluud paslioKeHHs, COCIUHEHHUS ), PACllO3HABAHNE HEOPraHUYECKUX
BEILECTB C MMOMOILbIO KAYECTBEHHBIX PEAKLIMI Ha NOHBI, PEIICHHE SKCIEPUMEHTAIIBHBIX 33a4.

Hemeranibl 4 MX coeIMHEHUA

OO6mass xapakTepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHSI aTOMOB, XapaKTE€pHble CTeNeHU OkucieHuss. CTpoeHue u
¢u3nueckue CBOWCTBAa MPOCTHIX BEUIECTB — TaJIOT€HOB. XHMMHMYECKHE CBOWCTBA Ha IpHUMEpe Xjopa (B3aUMOJEWUCTBUE C
MeTaljlaMi, HeMeTajulaMH, IienodyaMu). XiiopoBoaopos. CosisiHas KHUCIIOTa, XUMHUYECKHE CBOWCTBA, MOJyYEHUE, MPUMEHEHHE.
JleiicTBUE XJIOpa U XJIOPOBOJOPOA Ha OPTaHU3M YesloBeKa. BaxkHeillme XJI0puabl U UX HAX0XKJIEHHUE B IPUPO/IE.

O6mas xapaktepuctrka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEPHBIC CTEIEHU OKHUCIICHHUS.
CrpoeHue u (pusnueckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJJIOTPOINHbIE MOAU(UKALIUYA KUCIOPOAA U CEpHI.
Xumunyeckue cBoiictBa cepbl. CepoBOAOPO, CTPOCHHUE, PU3NUECKUE U XUMHUUECKHE CBOMCTBA. OKCUABI CEpPhl KaK MPEACTaBUTEIH
KHUCJIOTHBIX OKCcHJIOB. CepHasi KHCIOTa, (PU3NYECKUE W XUMHUYECKHE CBOMCTBa (0OIIME Kak MpeACTaBUTENs Kiacca KUCIOT U
cnenugpuueckre). XUMUYECKUE PpEAKIMH, JEKAIIMEe B OCHOBE MPOMBILUIEHHOTO CHoco0a TMOIY4YEHUsI CEpPHOM KHUCIOTHI.
[Ipumenenue cepHoit kuciaoTbl. CoJiM CEpPHOM KUCIOTHI, KaueCTBEHHas peakius Ha cyiabdar-uoH. HaxoxnaeHue cepbl U e
COEIMHEHUI B Ipupojie. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIe cpelibl COeIMHEHUSIMU Cephl (KUCIOTHBIE 01, 3arps3HEHNE
BO3JlyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.

O6mas xapakrepuctuka 351eMeHToB VA-rpynmnbl. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHbIE CTETIEHH OKUCIECHUS. A30T,
pacnpocTpaHeHue B pupoje, Pu3nyeckre 1 XuMuueckue cporictea. KpyroBopor azora B nmpupoje. AMMHakK, ero puanyeckue u
XUMHUYECKUE CBOMCTBA, MostydyeHue U npumeHeHue. Coilu aMMOHHMS, UX (PU3UYECKHE M XMMHUYECKHUE CBOMCTBA, MPUMEHEHUE.
KadecTtBeHHas peakiusi Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoaydeHue, PU3ndecKne 1 XMMHIECKHEe CBOMCTBa (00IIre Kak
MIPEACTaBUTENS Kilacca KHUCIOT u crnenuduueckue). Mcmonap3oBaHne HUTPATOB M COJEM aMMOHHS B KaueCTBE MUHEPATbHBIX
ya00peHuil. XuMHUUecKoe 3arps3HEHUE OKpYKaroUleh Cpellbl COSAUHEHUSIMUA a30Ta (KUCIOTHbBIE JOXKAM, 3arps3HEHUE BO3yXa,
NOYBkI U BOJI0EMOB). Docdop, ammorponabie Moaudukanmu dpocdopa, pusndeckue u xummudeckue cBoiicrea. Oxcun dochopa (V)



u Qochopnas kucnora, PU3NIECKUE U XUMUYECKUE CBOUCTBA, noiydyenue. McnonapzoBanue pochaToB B KauecTBE MUHEPAIBbHBIX
y100pEHU.

Oobmas xapakrepuctuka 31eMeHTOB IVA-rpymnmbel. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHMUS.
VYrnepon, amioTpomHble MOAW(PHUKALMK, PAacCHpOCTpaHEHHE B TpUpone, (PHU3UYECKHE W XUMUYECKHE CBOMCTBA. AJCOpOIHS.
Kpyrosopot yrinepoaa B nmpupoae. OKcuibl yriepoaa, ux (pusndeckne 1 XuMUYecKue CBOMCTBA, IEHCTBUE HA KUBbIE OPTaHU3MBI,
MOJIy4YeHUE W NpPUMEHEHHE. OKOJOTrMYecKHe IpoOJieMbl, CBs3aHHble C okcuaoMm yriepoaa (1V), rumore3a riao0ambHOTO
NOTEIJICHUS KJIUMaTa, MApHUKOBBIN 3P deKT. YroapHas KUCI0Ta U €€ CONH, X (PU3NYECKUE U XMMUUECKHE CBOWCTBA, MOIYYECHHE
u npuMeHeHne. KauecTBeHHast peakiusi Ha KapOoHaT-HOHBL. Vcnons3oBaHue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIIEHHOCTH
U CEIBbCKOM XO3SIMCTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCAUMHEHUSIX yriepoja (MeTaH, 3TaH, STUJIEH, aleTUJICH,
3TaHOJ, MNIMLEPHUH, YKCYyCHas KuciaoTa). [IpupoHbie MCTOYHUKHU YIIIEBOAOPOOB (YyIoJib, IPUPOAHBIN ra3, HEQTh), MPOIYKTHl UX
nepepaboTku (OEH3UH), UX POJb B OBITY U IMPOMBINIIEHHOCTH. [IoHATHE 0 OMOJOrMYecKH Ba)KHBIX BEIIECTBAX: XHUpax, Oeikax,
YTJIEBOJAX — M UX POJIM B KU3HM YeJoBeKa. MaTeprallbHOE €AMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCINHEHUN.

Kpemnuii, ero pusnyeckue 1 XuMUYeCKHUe CBOMCTBA, ModyyeHue u npumeHenue. Coequuenus KpemMuus B npupojae. Oomiue
npeacrabieHust 00 okcuae kpemuus (1V) u kpemuueBoit kucnore. CUIMKATBI, UX UCIOJb30BAHUE B OBITY, B IPOMBIIIIEHHOCTH.
Baxkneiinme cTpouTeNbHBIE MaTepualbl: KepamMHKa, CTEKJIO, LIEMEHT, OeroH, xene300eToH. [Ipobiembl Oe30macHOro
WCIIOJIb30BAHUS CTPOUTEIIBHBIX MATEPUAJIOB B [IOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpa3lloB HEOPraHUYECKHX BEIIECTB, CBOMCTB COJSTHOM KHUCJIOTBI, MPOBEACHUE KAYECTBEHHBIX pEaAKIM Ha
XJIOPUI-UOHBI U HAOIIOICHHE IPU3HAKOB MX MPOTEKAHUS, OMbIThI, OTpaKatoume HU3n4ecKue U XMMUYECKHE CBOMCTBA rajloreHOB
U WX COCIAMHEHUN (BO3MOXKHO HCIIOJBb30BAaHHE BHACOMATEPHAIOB), O3HAKOMJICHHE C OOpa3laMH XJOPHJIOB (TajJOTrCHHJIOB),
O3HaKoOMJIeHHE ¢ oOpa3laMu cepbl U €€ COeIMHEHUSIMHU (BO3MOXKHO MCIOJB30BaHUE BUICOMATEPHUANIOB), HAOIIOAEHUE Mpollecca
oOyIJMBaHMs caxapa MOJ JCHCTBUEM KOHIICHTPUPOBAHHOM CEpPHOWM KHUCIOTHI, U3yUYCHHE XMMHUYECKUX CBOMCTB pa30aBiIeHHOU
CEpPHOM KUCJIOTHI, MPOBEACHUE KAUeCTBEHHOW PeaKUu Ha CyJIb(aT-uoH U HAOII0AeHUE TPU3HaKa €€ NpOTeKaHusl, O3HAKOMJICHUE



c (u3mueckuMu CcBOMCTBaMH a30Ta, ¢ocdopa W UX COeAUHEHUH (BO3MOXKHO HCIIOJI30BAHHME BHUAEOMATEpUaioB), oOpaslaMu
a30THBIX M (oCchHOPHBIX yAOOpPEHUM, TOJIydeHHEe, COOMpaHHe, paclo3HABaHHUE M HM3y4YeHHE CBOMCTB aMMHUaka, MPOBEICHHUE
KaueCTBEHHBIX peakluii Ha HOH aMMoHuUs H ¢ochar-uoH M U3ydeHHE TMPU3HAKOB HUX TMPOTECKAHUS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THON KHUCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIB30BAaHUE BHUIECOMATEPUATIOB), M3YUYCHUE MOJIeNeH
KPUCTAJUTMYECKUX PEMIETOK anMasa, rpaduta, QyuiepeHa, 03HAaKOMIICHHE C TIPOIECCOM aJCcOpOIHMH PAaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTa3a, MOJIydeHUE, COOMpaHUe, paclo3HABaHUE U U3YUEHUE CBOMCTB YTJIEKUCIIOTO
rasa, MpoBEJICHUE KaUeCTBEHHBIX PEaKIMi Ha KapOOHAT U CHIIMKAT-UOHBI U M3YUYEHUE MPU3HAKOB UX MPOTEKAHUSI, O3HAKOMJIICHUE
C IPOIYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX 3a7a4y M0 TeMe «BakHellue HeMeTalulbl U UX
COEIMHECHUSD.

MeTajuibl 4 UX COCAMHEHMS

OO6mrast xapakTepuCTUKa XMMUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAHMU WX MoJjiokeHusl B llepuoamueckoil cucreme
xuMuueckux snemeHToB JI. 1. MenneneeBa u ctpoenus: atomoB. CTpoeHrne MeTauioB. MeTtaiinueckasl CBsi3b M METaJUIMYeCKas
KpUCTaJUINYECKasi PEmETKA. DINEKTPOXUMUUECKUN Pl HANMPSHKEHUN MeTauioB. Ou3nueckue 1 XMMUYECKUE CBOMCTBA METAIIOB.
OO6uue cnocoObl moJlydeHus MeTaIIOB. [IoHsATHE O KOPPO3UHM METANIOB, OCHOBHBIE CIIOCOOBI 3alIUThI UX OT KOppo3uu. CIuiaBsl
(cTainp, 4yryH, JIOpATIOMUHUNA, OpOH3a) U UX PUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[Ilemounble MeTauibl: TONOXKEHUE B lleproamueckon cucreme xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpOeHUE HX
aTOMOB, HaxoOXJeHue B mpupojae. Puzndeckrue U XUMHYECKUE CBOMCTBA (HA mpuMepe HaTpus W Kanus). OKCUIBI U THAPOKCU/IBI
Hatpus U Kanus. [[puMeHeHre MIeT0YHBIX METAJUIOB U UX COEUHECHUH.

[[lenouyHo3eMeNbHBIE METAUIBl MATHUM M KAJIBIUNA: TIOJI0KEeHUE B [lepuonnueckon cucremMe XuMH4eckux 3iementoB /. H.
MenpeneeBa, CTpOEHHE HMX aTOMOB, HaxoXXaeHuUe B mpupojge. dPuzndeckue M XUMHUYECKUE CBONCTBA MAarHus M KaJIbIUA.
Baxneitmume coenuHeHNS KaabIus (OKCUI, TUAPOKCHT, cOJn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHCHHUS.

AnmtoMuHuii: monoxkenue B Ilepumoamdeckoil cucteme xumuueckux sjemeHToB JI. M. MeHneneeBa, CTpoeHHE aTtoma,
HaxoXjJeHue B npupoje. Puznueckue M XUMUYECKHE CBOMCTBA aqtOMHHUSA. AMGOTEpHBIE CBOMCTBAa OKCHUJA U TUIPOKCHUJIA
AJTIOMUHUSL.



Kemneso: nonoxenne B [lepnoandeckon cucreme xuMudeckux 3emMeHToB /. . MeHnneneeBa, CTpoeHHe aTOMa, HAXOKICHHUE
B nipupoje. dusndeckne U XUMHUECKHE CBOMCTBA kene3a. Okcuapl, Tuapokcuasl U conu xenesa (I1) u sxxenesza (11l), ux cocras,
CBONCTBA U NOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3laMyd META/VIOB M CIUIABOB, WX (PU3WYECKUMH CBOWCTBAMH, W3y4Y€HHE PE3yJbTaTOB KOPPO3UHU
METAJJIOB (BO3MOXKHO MCIOJIb30BaHHE BHICOMATEPHUAIOB), OCOOCHHOCTEW B3aWMOJICUCTBUS OKCHJIa KaJIbLIMSI U HATPUs C BOJOU
(BO3MOKHO UCIOJIb30BAaHUE BUICOMATEPUAIIOB), UCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MIPOIIECCa TOPEHUS KeJe3a B KUCIOPOIe
(BO3MOKHO HCIIOJIB30BAaHUE BHUACOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJbIIMs,
amroMuHus, KMHKa, xene3a (1) u xenesza (l11), menu (Il), HabmroneHMe U onMcaHKe MPOIECCOB OKPAIIMBAHUA TJIAMEHU MOHAMU
HaTpus, Kajlus U KaJdblMs (BO3MOXHO HCIOJB30BAaHUE BUJIEOMATEPUANIOB), UCCIEAOBaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA
ATIOMHUHUS U TUAPOKCUA IMHKA, PEIICHHUE SKCIIEPUMEHTANBHBIX 3a7a4 M0 TeMe « BaxkHelIlne MeTallbl U UX COCTUHEHUS».

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa u Marepuasnsl B TOBCEAHEBHOM KU3HU YEJI0BEKA. be30nacHOe UCIOIb30BAHME BEIIECTB U XUMUYECKUX PEAKLIUM B
obITy. [lepBast mOMOIIb MPU XUMHUECKUX 0KOTaX U OTPABIICHUSIX.

XVWMHUYECKOE 3arpsi3HEHHUE OKpYXarollel cpenbl (ImpeaesibHas AOMycTuMas KOoHUeHTpaius Bemiects, ganee — I[1/1K). Ponb
XUMUU B PEIICHUH SKOJIOTUYECKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydyeHue o0pa3loB MaTepuaioB (CTEKIIO, CIIaBbl METAJNIOB, TOJIUMEPHBIE MaTEPUAIbI).

Mesicnpeomemmuoie cea3u

Peanuzanust MeXNpeIMETHBIX CBSI3€H MPU M3YYECHUHU XUMHUU B 9 KJlacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOUIUX
€CTECTBEHHO-HAYYHbIX MMOHATHUH, TaK U MOHITUH, SBISIOMINXCS CUCTEMHBIMU JIJIS1 OTJEIbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOT'O
KA.



OOmme ecTeCTBEHHO-HAyYHbIE TIOHSTHS: HAYYHBIM (DaKT, THUMOTE3a, 3aKOH, TEOpHsS, aHAIM3, CHHTE3, KJIACCHU(pUKAIIHSI,
NEPUOJUYHOCTD, HAOIO/IEHNE, SKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHUE, MOJIENb, SIBIICHUE, MTAPHUKOBBINA d(PPEKT, TEXHOJIOTHS,
MaTepralbl.

dusuKa: MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUI
3apsiJl, TPOBOJHUKH, TTOTYIIPOBOHUKH, TUIJICKTPUKH, (DOTOIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, paCTBOPUMOCTb, KpUCTAINIMUECKAsl PEHIETKA, CIUIaBbl, (PU3NUECKUE BETUYUHBI, €IMHUIIBI U3MEPEHHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: gorocuntes, apixanue, ouocdepa, IKOCUCTEMa, MUHEPAIbHBIE YIOOPEHUS, MUKPOAJIEMEHTBI, MAaKPOJIEMEHTHI,
MUTATEIbHBIE BEIIECCTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILUIMBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS INTPOI'PAMMBI IO XMMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3ybTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO 00I1Ier0 00pa30oBaHUs JOCTUTAIOTCS B X0ze 00y4eHHUs XUMUU B
€MHCTBE Y4eOHON M BOCHUTATEIbHOW NEATEIBHOCTH B COOTBETCTBHM C TPAJULMOHHBIMH POCCHUICKUMHU COLMOKYJIBTYPHBIMU U
JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMU B OOIIECTBE MTpaBUJIaMU U HOPMaMU MOBEJIEHUS U CIIOCOOCTBYIOT IpoLEccaM
CaMOMNO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMHN O0yUYarOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT FOTOBHOCTh OOYYarOUIUXCsl PYKOBOJCTBOBATHCS CHUCTEMOW MO3UTHUBHBIX HEHHOCTHBIX
OpUEHTALM{ U PaCIIUPEHUE ONbITA ACATEIBHOCTHA HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTprmoTH4ecKOro BOCIMTAHUA:

LHEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACIEAMIO, IOHUMAaHNs 3HAYEHUS
XUMUYECKON HAyKH B JKM3HM COBPEMEHHOIO OOIIECTBA, CHOCOOHOCTH BIIAJETh JOCTOBEPHOW HH(MOpManued O mNepenoBbIX
JOCTHXKEHUSIX U OTKPBITUSX MUPOBOM U OTEUECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE MUpa U
00111eCTBa;

2)rpaskaaHCKoOro BOCIIUTAHUS:

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M MpaBUIaX MEXJIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTMBE, KOMMYHUKATUBHOU
KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOH, Y4eOHO-UCCIEeN0BATENbCKOM, TBOPYECKOM M JIPYTMX BHAAX JAESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOW AESTENbHOCTU MPU BBHINOJHEHUU YYEOHBIX, MO3HABATENIbHBIX 3a/lay, BBITOJIHEHHUH
XUMHUYECKUX SKCIIEPUMEHTOB, CO3JJaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHUIO M B3aUMOIIOMOILM B IpOIECCe
ATON y4yeOHOM AESITeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHNUE U MOCTYNKH CBOUX TOBAPHILEH C MO3UIIMA HPABCTBEHHBIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUIA MOCTYTIKOB,;

3)IIEeHHOCTH HAYYHOT 0 O3HAHUA:



MHUPOBO33PEHYECKHUE MPEJICTABICHUS O BEIIECTBE M XUMHUYECKOM pEakUWH, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAYKU M COCTABIIIOIIME OCHOBY JUISl MMOHUMAaHMs CYIIHOCTH HAayYHOW KapTHHBI MHUpa, MPEJCTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTUSA IPUPOIBI, B3aMMOCBA3SX 4YEJIOBEKAa C NIPHUPOJHOW CpEeAoW, O pONM XWMHUH B IIO3HAHMM D3THUX
3aKOHOMEPHOCTEN;

MO3HABATENbHbIE MOTHBBI, HalpaBleHHbIE Ha IMOJyYCHHE HOBBIX 3HAHMNA O XUMHH, HEOOXOAMMBIC IJsi OOBSICHEHUSA
Ha0II0AaeMbIX MPOLECCOB M SBJICHUM, MO3HABATEIbHOM, MH()OPMAIIMOHHON M YUTATENIbCKON KYJIbTYpbI, B TOM YHCJI€ HaBBIKOB
CaMOCTOSITENIbHOM paboThl C Y4eOHBIMM TEKCTaMM, CIPAaBOYHOW JIUTEPATypOM, JOCTYHNHBIMU TEXHUUYECKHMHU CpEICTBAMU
MH(GOPMALIMOHHBIX TEXHOJIOTH;

MHTEpEC K OOYYEHHUIO M IMO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpPa30BaHUIO, POECKTHOU U
MCCJIEI0BATENbCKOM NeATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJIECHHOCTH U YPOBHS O0yUY€HHUS B JIaJbHEHIIEM;

4)popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTHU >KU3HHM, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3J0POBbIO, YCTAHOBKM Ha 3/J0POBBIN 00pa3 >KWU3HH,
OCO3HaHUE TMOCJIEICTBUI U HENPUSATHE BPEAHBIX NPUBBIYEK (YMOTPEOICHUs aNKOTOJsl, HAPKOTUKOB, KypeHus), HEOOXOMMOCTH
coOJII0/IeHU MTpaBuil 0€30MaCHOCTH MTPU OOPAILIEHUH ¢ XUMUYECKMMHU BEILIECTBAMU B OBITY U pEabHOM KU3HH;

5)Tpy10BOro BOCIMTAHMS:

MHTEpEeC K MPaKTUYECKOMY U3YyUEHHIO mpodeccuil U TpyJa pa3iMyHoOro poja, yBakKeHHUE K TPyAYy U pe3ysibTaTaM TPYyIOBOM
JESITeIbHOCTH, B TOM 4YMCJI€ HAa OCHOBE NMPUMEHEHUs NPEAMETHBIX 3HAHWHM 1O XMMHMH, OCO3HAHHBIH BbIOOp MHIUBUIYaIbHOU
TPAEKTOPHUH MPOJIOJKEHUS 00pa30BaHUS C YUETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMUMHH, OOLIECTBEHHBIX HHTEPECOB
1 MOTpeOHOCTEMN, YCIEIHOW TPOPECCHOHATBLHON IeSITEIbHOCTH U Pa3BUTHUS HEOOXOUMBIX YMEHUHN, TOTOBHOCTh aJIallTUPOBATHCS
B MIPO(eCCUOHAIBHOMN CPEJIE;

6)3K0J10rMYeCKOro BOCIMTAHUS:

HKOJIOTMYECKU I€IecO00pa3HOe OTHOLIEHHE K TMPUPOAE KaK HCTOYHHKY JKM3HM Ha 3emile, OCHOBE €€ CyIleCTBOBaHUS,
MOHMMaHUE LIEHHOCTU 370pOBOro M 0e30MacHOro odpas3a >KU3HHU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (DM3HUECKOMY U



MICUXUYECKOMY 3/I0pOBbIO, OCO3HAHME LIEHHOCTU COOJIOJCHUS MpaBuUi O€30MacHOrO MOBEJACHHUS MpU padOTe C BElIEeCTBaMH, a
TaK)X€ B CUTYallHsAX, YTPOXKAIOIINX 30POBBIO U JKU3HU JIFOJIEH;

CIIOCOOHOCTH NPUMEHSATh 3HAHUS, MOJy4YaeMble IIPU U3YUEHUM XUMUH, JUIS PELICHMs 3a/ay, CBSI3aHHBIX C OKpY)KaroIlleu
MPUPOJHON CpPEoil, JJIA MOBBILIEHUS YPOBHS AKOJOTMYECKON KyJIbTYPhI, OCO3HAHUS TJIOOATBHOTO XapakTepa 3KOJIOTHYeCKHX
npoOJeM U MyTel MX peleHUsl MOCPEACTBOM METOJIOB XHMHH, 3KOJIOIMYECKOr0 MBIIUIEHUS, YMEHHS PYKOBOJCTBOBATHCS UM B
ITI03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B cocraBe MeranmpeaMeTHBIX pPE3yJbTaTOB BBIACIAIOT 3HAYMMbIE Ui (OPMUPOBAHUS MHMPOBO33PEHMSI OOIICHAyYHBIE
MOHATUS (3aKOH, TEOPHsl, NPHUHIIMI, TUIOTe3a, (HaKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE UCIHOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETAX U MO3BOJSIOT HA OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABIICHUE O
LEJIOCTHOW HAyyHOM KapTUHE MHpa, M YHUBEpCAJIbHblE yueOHbIe JeMcTBUs (IIO3HABATENIbHbIE, KOMMYHUKAaTHUBHBIE,
PETYJIATUBHBIE), KOTOpbIE 00ecreunBaoT (HOpPMUPOBAHHE TOTOBHOCTH K CAMOCTOATEIbHOMY IUIAHUPOBAHHUIO U OCYLIECTBIIEHUIO
y4eOHOM JeSTEIHHOCTH.

Ilo3naBaTebHBbIC YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

ba3oBbie jjornueckue aeiicTBUA:

YMEHUS UCIOJIb30BaTh MIPUEMBI JJIOTUYECKOTO MBIIIJIEHUS IPU OCBOCHUH 3HAHMI: PACKPBIBATh CMBICI XUMUYECKUX MOHATHHA
(BBLOENATh MX XapaKTepHble MpPU3HAKW, YCTAHABIMBAaTh B3aUMOCBS3b C JAPYTUMHU IOHSATHUSIMHU), HCIOJB30BaTh IMOHATHUS IS
OOBSACHEHUS OTAENIbHBIX (PAKTOB W SIBJICHWU, BHIOMpPATh OCHOBAHUS W KPUTEPHUM ISl KiacCU(UKAIMM XUMHUYECKUX BEIIECTB U
XUMUYECKUX PEAKIM, yCTAHABIMBATh MPUYMHHO-CIEJICTBEHHBIE CBS3M MEXIYy OOBEKTaMU M3Yy4Y€HHUs, CTPOUTH JIOTMUYECKUE
paccyxJieHus (MHIYyKTUBHBIE, 1€TyKTUBHbIE, TI0O aHAJIOTUH), 1€JIaTh BHIBOJBI U 3aKJIIOUCHMUS;

YMEHUE IPUMEHSATH B MIPOLIECCE MO3HAHUS NOHATHUS (IPEAMETHBIE U METANPEAMETHBIE ), CHMBOJMYECKHE (3HAKOBBIE) MOJIEIIH,
UCIIOJIb3yEMbIE B XMMUH, MIPEOOPa30BbIBATh IIUPOKO MPUMEHSEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS — XUMUYECKHI 3HAK
(cuMBOJI JIEMEHTA), XUMUYECKast popMyJia U ypaBHEHUE XUMUYECKOMN peaKIuu — MNpy PEIICHUH Y4eOHO-TT03HaBaTeNIbHbIX 3a/a4, C
Y4ETOM S3TUX MOJENBHBIX MPEJCTaBICHUI BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBbIE MPU3HAKUA H3YyYAE€MbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M XUMHUYECKHUX PEAKIMi, BBISABIATH OOMIME 3aKOHOMEPHOCTH, NPHYMHHO-CIEJCTBEHHBIE CBS3M U
IPOTUBOPEYHS B U3YyUAEMbIX IIPOLIECCAX U SIBJICHUSX.

Ba3oBnle ucciieqoBareLCKHe 1eiCTBUA.

YMEHHE HCIOJIb30BAaTh IMOCTABJIEHHBIE BOMNPOCHI B KAYECTBE MHCTPYMEHTA INO3HAHMS, a4 TAKKE B KAaYECTBE OCHOBBI JUIA
(dbopMUpOBaHUS TUIOTE3HI MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUI;

MpUOOPETEHUE OIbITAa MO MIAHUPOBAHUIO, OPTAHU3ALMU U MPOBEJCHUIO YUYCHUUYECKUX SKCIEPUMEHTOB, YMEHHE HAOII01aTh
3a XOJIOM Ipoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 Pe3ybTar, GOpMyJINpPOBaTh 0OOOIIEHUS U BBIBOJIBI 110 PE3yJIbTaTaM
IPOBEAEHHOTO OMbITA, UCCIIEA0BAHUS, COCTABIATh OTUET O MPOJIEIAHHOM padoTe.

Pabora ¢ unpopmaumeii:

YMEHUE BBIOMpaTh, AHAJIU3UPOBATh W HMHTEPHPETUPOBATH HH(GOPMAIMIO PA3JIMYHBIX BUAOB M (OpPM MpeACTaBICHHUS,
[OJIyYa€MyI0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJIEp>KaHHUs, CIIPABOYHBIE MOCOOMUS,
pecypcsl HTEpHETa), KpUTHYECKH OLIEHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMALINIO;

YMEHHUE MPUMEHATh PA3IUYHbIE METOJbI M 3allpoChl MpHU MOUCKE U 0TOOpe MH(OPMALMU M COOTBETCTBYIOLIUX JIaHHBIX,
HEOOXOAMMBIX [JIsl BBIITOJIHEHHUS] Y4E€OHBIX M IMO3HABATENIbHBIX 3aJlad OMNpPENEIEHHOr0 TUIa, MPUOOpETEeHUE OmbITa B 00JacTH
MCIIOJIb30BaHUs MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH, OBJIAJIEHUE KYJIbTYPO aKTUBHOTO UCIIOJIb30BAHUS PA3TUUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAalIbHYIO (OpMy MpeicTaBiieHUss HHPOpPMALMM W HIUTFOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMU CXeMaMH, JuarpaMmmamu, IpyruMu opmamu rpaduku 1 uX KOMOWHAIUSMU;

YMEHUE HCIOJIb30BaTh M AHAJU3UPOBATh B IMpolLEcce y4eOHOM M HMCCIeNOBATENBCKOW JEATEIbHOCTH HHQOpMALHUIO O
BIIMSIHUY TTPOMBIIIJIEHHOCTH, CEJIBCKOTO X0351UCTBA U TPAHCIIOPTA HA COCTOSHUE OKPYKAIOLIEN TPUPOTHON CPELBI.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Yy4eOHbIe JeHCTBUS:

YMEHHs 3a/1aBaTh BOMPOCH! (B X0Jie AUajora U (Win) TUCKYCCHH) MO CYIIECTBY 00CYyX1aeMoil TeMbl, (POpMYIHUpPOBATH CBOU
MIPEIIOKEHUS] OTHOCUTENBHO BBITTOJIHEHHSI PEJIOKEHHOM 3a1a4H;



YMEHUS NPEACTABIATH MOJIYYEHHBIE PE3YJIBTATHI IO3HABATEIBHOM JEATEIbHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX; J€NaTh
IPE3EHTALNIO PE3YIbTATOB BBINOJHEHUS XMMHUYECKOTO SKCIEPUMEHTa (JJaOOpaTOpHOrO OmbITa, J1a0OpaTOPHOM pabOThI MO
MCCJIEIOBAaHUIO CBOMCTB BEIIECTB, yU€OHOTO MTPOEKTA);

YMEHUSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MMO3HABATEIILHOM M HCCIEN0BATENBCKON IEATEIBHOCTH
IpU PEUICHUH BO3HHUKAIOIIUX MPOOJIEeM Ha OCHOBE Yy4€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMS MO3MIMKM (00CYyXAeHHA, OOMEH
MHEHHUSIMH, «MO3TOBBIE IUTYPMBI», KOOPJIHMHALIMS COBMECTHBIX JEUCTBHI, ONpENENeHuEe KpPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoThI U JpyTHE).

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENEsATh UENH JEeATeIbHOCTH, IUIAHUPOBATh, OCYLIECTBISATh, KOHTPOJMPOBATH U IMPHU
HEO0OXOJAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BBIOMpaTh HaubOosee 3(PQPeKTHUBHBIE CINOCOOBI pEHIeHUs Y4YEOHBIX H
IIO3HABATEJIbHBIX 3a/1a4, CAMOCTOSITENBHO COCTABJIITH WM KOPPEKTUPOBATh IPEUIOKEHHBIM QJITOPUTM JCUCTBUU IpU
BBITNIOJTHEHUM 3aJjaHUi ¢ y4y€TOM MOJYy4YeHHUS HOBBIX 3HAHMHW 00 M3y4aeMbIX OOBEKTaX — BEILIECTBAX M PEAKIMSIX, OLCHUBATh
COOTBETCTBHE NOJIyYEHHOT'O PE3yJIbTaTa 3asBJICHHOMN LEIN, YMEHHE MCIOJIb30BaTh U AHAJIU3UPOBATh KOHTEKCTHI, IIPEJIAracMbIe B
YCJIOBHUM 33a/IaHUU.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yibTaTOB MO OCBOEHHUIO 00S3aTENILHOTO COAEpIKaHMsI, YCTAaHOBJIEHHOI'O JaHHOH (enepanbHOi
paboueii mporpaMMoi, BBIACISAIOT: OCBOCHHBIE 00YYaIOIIMMHUCS HAYYHbIE 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUH, cieliMpUUecKue
IUTSL IPEIMETHOM 001acTh «XUMUS», BUIBI ACSITEIBHOCTH 10 MOTYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETAIlM, TPeoOpa30BaHUIO
Y IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUX.

K koniy oOyuenus B 8 kiacce npeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpakaTb C(HOPMUPOBAHHOCTH y
00y4aroIuxcst yMEHHIA:

e paCKpbIBaTh CMBIC]I OCHOBHBIX XUMHYECKHX IOHSATHUH: aTOM, MOJEKYJAa, XMUMHYECKHI 3JIEMEHT, MPOCTOE BELIECTBO,

CJIO)KHOE BEILECTBO, CMeCh (OJHOPOJHAs M HEOJHOPOJIHASA), BAJICHTHOCTb, OTHOCHUTENIbHASI aTOMHAasi U MOJIEKYJsipHas
Macca, KOJIMYeCTBO BEIleCTBa, MOJIb, MOJISIpHAs Macca, MaccoBast 10J1s1 XMMUYECKOTO 3JIEMEHTA B COEIMHEHUU, MOJISIPHBIN



00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHCIEHUS, XWMHUYECKas peakUus,
KJaccuduKanus peakiuid: peakiiud COeIMHEHUs], PEaKIIMKU Pa3JIOKEeHUsI, PEaKLUU 3aMeIleHUs], peaKIui 0OMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIIUU, TEIJIOBOU A(PPEeKT peakuuu, SApo aToma, dIEKTPOHHBIA CIOM aTroMa, aTOMHasi OpOUTab,
paauyc aromMa, XUMHYECKas CBS3b, MOJSpPHAs M HENOJSIpHAs KOBAJIEHTHAs CBS3b, MOHHAs CBA3b, UOH, KATHOH, AHWOH,
pacTBOp, MaccoBas J10JIs BElIeCTBa (IPOLIEHTHAs! KOHLIEHTPALKsI) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUUYECKUX MOHATUNA U IPUMEHATH 3TH MOHATHS P ONUCAHUU BEIIECTB U UX
IIPEBPAILICHUN;

UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JIJISl COCTABJICHHS (POPMYJI BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUH;
ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHHUSX, CTENEHb OKHCIICHUS 3JEMEHTOB B OMHAPHBIX
COEIMHEHHUSIX, MPUHA/IJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIACCY COEIMHEHUN Mo (opMysaM, BUI XUMUYECKOMN CBSI3U
(KoBaJIeHTHAsl M HIOHHAsI) B HEOPTaHUYECKUX COCANHEHUSX;

packpeiBaTh cmbica [lepuoanueckoro 3akona JI. M. MenneneeBa: AeMOHCTpUPOBATh IMOHUMAHUE IEPUOANYECKON
3aBUCUMOCTH CBOMCTB XMMHMYECKHX JIEMEHTOB OT MX NOJIOKEHUS B Ilepmonnueckoil cucTeme, 3aKOHOB COXPaHEHUs
Macchbl BEUIECTB, OCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

ONMKCHIBATh U XapaKTepu3oBaTh TaOMMuHyl0 (opmy Ilepuoanueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3iinyaTh
NOHATHS «rjaBHas moarpynma (A-rpymnma)»y u «mnobouynas noxarpynmna (b-rpymma)», maneie u OoJblIMe TEPHOIBI,
COOTHOCUTh 00O3HAUEHMs, KOTOpble MMeroTcs B Tabmuue «llepumonuyeckas cuctemMa xumuueckux snemeHtos [, .
MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij sapa, odliee
YHCJIO AJIEKTPOHOB U PACTIPEIEICHUE UX O SJIEKTPOHHBIM CIIOSIM);

KJacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XMMUYECKHUE peakIuu (10 YHCIy U COCTaBy
YYacCTBYIOUIMX B PEAKI[MH BEIIECTB, O TEIIOBOMY 3P (DEKTY);

XapaKkTepu30BaTh (OMHUCHIBaTh) OOIIME XMMUYECKHE CBOICTBA BELIECTB Pa3jIMYHBIX KJIACCOB, MOJTBEP)KIasi OMHCAHHE
IpUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;



MPOTHO3UPOBATh CBOICTBAa BEIIECTB B 3aBUCMMOCTU OT HMX KA4YE€CTBEHHOIO COCTaBa, BO3MOXKHOCTHM MPOTEKAHUSA
XUMHUYECKUX MPEBPALICHUIN B Pa3IMYHbBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA 110
dopMmynie cOeqUHEHMs, MAcCOBYIO JOJIO BEIIECTBA B PAcTBOPE, MPOBOAMTH PACUEThl MO YPAaBHEHUIO XUMHUYECKON
peakiuu;

IMPUMCHATbL OCHOBHBLIC OIICpalunn MBICIIMTEIbHOM ACATCIIbBHOCTU — AaHAJIM3 M CHHTC3, CPAaBHCHHUC, O606H_I€HI/IG,
CHUCTCMAaTHU3aluIoO, KJIaCCI/I(i)I/IKaHI/IIO, BBIABJICHHUC ITPUYNHHO--CIICACTBCHHBIX CBSI3CH — I U3YUCHUA CBOMCTB BCIICCTB U
XUMHUYCCKHUX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOIbI IIO3HAHUSA — Ha6JIIO,[[eHI/I€, U3MCPCHHUC, MOICIINPOBAHUC,

AKCIEPUMEHT (pPeajbHbIN U MBICIICHHBIN);

CJIeI0BaTh MpaBHJIaM MOJb30BAHMUS XHUMHUYECKON MOCYIOoM M J1ab0opaTopHbIM OOOpYAOBaHUEM, a TaKKE IpaBHIIaM
oOpallleHus1 ¢ BEUIECTBAMH B COOTBETCTBUHM C MHCTPYKIHUSMHU IO BBIIIOJHEHUIO Ja0OPATOPHBIX XUMHUYECKUX OIBITOB IO
HOJyYEeHUI0O M CcOOMpaHMIO Ta3000pa3HbIX BEIIECTB (BOAOpPOJAa M KHUCIOpOJA), HPHUTOTOBIEHUIO PACTBOPOB C
Onpeaen€HHON MacCOBOW J10JI€ PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M MPOBOAUTh XUMUYECKUE IKCIIEPUMEHTHI 110
pacno3HaBaHHUIO PACTBOPOB WHIENOYEH U KUCIOT C MOMOUIBI0O MHAMKATOPOB (JIakMyc, (eHON(PTaNIeHH, METUIOPAHXK U

JIpyTHE).

K koHity oOydeHus B 9 Kjacce mpeIMeTHBIC pPe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaykaTh CPOPMHUPOBAHHOCTH Y
0oOy4Jaronmxcst yMEHUM:

PaCKpbIBaTh CMBIC] OCHOBHBIX XMMHYECKUX MOHSITHH: XMMHUYECKHU 3JEMEHT, aTOM, MOJIEKYJia, MOH, KaTUOH, aHUOH,
IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIECHHUS, XUMHYECKas
peakuusi, XUMHUYecKas CBs3b, TEIUIOBOM A(QekT peakuuu, MOJb, MOJSPHBIA O0O0BEM, pacTBOp, 3JIEKTPOJIHUTHI,
HERJIEKTPOJIUTHI, NEKTPOJIIUTHYECKAs] AUCCOLUAIINS, PEaKlIMd MOHHOTO 0OOMEHa, KaTaau3aTop, XUMHUYECKOe paBHOBECHE,
oOpaTuMble M HEOOpaTUMBbIE PEAKLUHU, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU, OKHUCIUTENb, BOCCTAaHOBHUTEIb,
OKHCJICHUE U BOCCTAHOBJICHUE, aJUIOTPOIHUs, aM(OTEPHOCTh, XUMUYECKAsl CBA3b (KOBAJIEHTHAs, HOHHASI, METAJTNYECKas ),



KpUCTAJUTHYECKas PeméTka, KOPpPO3us METAIJIOB, CIUIaBbl, CKOPOCTh XMMHYECKOW PEaKIH, MPEASIbHO IOMyCTHMAas
koHneHntpanus [TJIK Bemectna;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUNA U PUMEHATH 3TU MOHATHUS MPU ONUCAHUU BEIIECTB U UX
IIPEBPAILECHNN;

MCITOJIH30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsI COCTaBICHUS (hOPMYJI BEIIECTB U YPABHCHUN XUMHUUYECKHUX PEAKITUN;
OTIPENENATh BaJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJICMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTaBa,
PUHAIIICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COSAMHEHUH 1o (popmyniaM, B XUMHUYECKON CBSI3U (KOBaJICHTHAS,
MOHHAs, METAJUTMYECKasi) B HEOPraHUYECKUX COCTUHEHUSX, 3apsij MOHA MO0 XUMHUYECKOH (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOpPAX HEOPTAHMYCCKUX COSAMHEHUH, THIT KPUCTAIUTMIECKON PEMETKA KOHKPETHOTO BEIECTBA;

packpeiBaTh cMbici Ilepuomndeckoro 3akona JI. M. MenzaeneeBa u JEMOHCTPUPOBATh €r0 IMOHMMAaHHUE: OMHUCHIBATH U
XapakTepu3oBaTh TabmuuHyio dhopmy [lepruoanueckoil cuCTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHITHUS «TJIaBHAs
noarpytma (A-rpynna)» u «nobdounas noarpynna (b-rpymnma)», Maneie u 60JbIITNE TEPUOIBI, COOTHOCUTh 0003HAUCHUS,
KOTOpPhIE UMEIOTCS B TEPUOJIUYECKOW TaOJHIle, C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XWMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsij sapa, O00IIee YUCIIO0 IJIECKTPOHOB U pacIpeeieHue uxX Mo dJIEKTPOHHBIM CII0SIM), OOBSICHSITh
o0Ire 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB AJICMEHTOB M MX COSAMHEHUH B MpEACIax MaJIbIX MEPUOAO0B M TJIaBHBIX
MOJTPYIII ¢ Y4ETOM CTPOEHHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA, XMMUYECKHUE peakiuu (10 YHUCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIICCTB, MO TEIIOBOMY 3(PdeKTy, M0 W3MCHCHHWIO CTCICHEW OKHCIICHUS XHMHYECKUX
AJIEMEHTOB);

XapakTepru30BaTh (OMHUCHIBATH) OOIIME W CHENUPUYECKHE XHUMHYECKHE CBOWCTBA MPOCTHIX M CIOXKHBIX BEIECTB,
MOATBEPKIasi OTIMCaHUE TPUMEPAMU MOJICKYJIIPHBIX U MOHHBIX YPABHEHUHN COOTBETCTBYIONIUX XUMUUECKUX PEAKIINIA;
COCTABJISITh YPABHEHUS AJICKTPOJIUTHUYCCKON TUCCOIMAIIMU KHUCIOT, IIENIOYe U COJiel, TOJHbIE W COKpaIEHHbBIC
ypaBHCHUS PEaKIMid MOHHOTO OOMEHA, YpaBHEHHUS PEaKIMi, TOJITBEPIAOIINX CYIICCTBOBAHUE TCHETUYECKOW CBS3H
MEX Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB;



PacCKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUA IMMOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OanaHca
3TUX PEaKIUM;

IPOTrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXHOCTU MPOTEKAHUS XHUMHYECKHX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYHMCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIO0 XMMHYECKOTO 3JIEMEHTa TI0
dbopMyre CcoeauHEHHWs, MacCOBYIO JOJIO BEIIECTBA B PAcTBOPE, MPOBOAUTH PACUYETHl 1O YPABHEHUIO XUMHUYCCKON
peaKiuy;

coONo/IaTh MpaBuUiia TMOJb30BAHUA XHWMUYECKOW TMOCYJOM U JIabOopaTOpHBIM O0OpYIOBaHHMEM, a TaKXKe IMpaBuiia
oOpareHus ¢ BEIeCTBAMH B COOTBETCTBUU C MHCTPYKITUSMHU IO BBITOJTHCHHIO Ja0OPATOPHBIX XUMHUYECKHUX OIBITOB I10
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIEKUCIIOro ras3a);

IPOBOJUTEH PEAKIIMH, TOJTBEPKAAONINE KAUeCTBEHHBIM COCTAB PA3JIMUHBIX BEHIECTB: PACIIO3HABATh OMBITHBIM IMYyTEM
XJopua-, OpomMua-, HoaAuI-, Kapobonar-, pocdar-, cunukar-, cynbdar-, THIPOKCUA-UOHBI, KATUOHBI AaMMOHHS U HOHBI
M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEpAIlid MBICIIUTEILHON JCATEIBPHOCTH — aHAW3 M CHUHTE3, CpaBHEHHE, 0000IIeHuE,
CUCTEMATH3AINIO, BBISBICHHE MPUYMHHO-CICACTBEHHBIX CBS3CH — JJI1 M3YyYCHHs] CBOWCTB BEIIECTB M XHMHUYECKHX
peakiMii, eCTeCTBEHHO-HAyYHbIE METOJbl TO3HAaHUS — HaON0/IeHHe, HW3MEpPEHHEe, MOJCIUPOBAHUE, HDKCIEPUMEHT
(peayIbHBII 1 MBICIICHHBIN ).
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Hroro no pazneny 3
PesepBHoe Bpemst 3 bubnmnoreka L{OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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