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IlepBoHayajbHBIE XUMHYECKHE TOHATHS

IIpenmer xumun. Poip XMMHUM B KU3HU 4YesloBeKa. XUMHUs B cucteMe Hayk. Tena u BemecrtBa. du3nyeckue CBONWCTBA BEIECTB. ATPEraTHOE COCTOSIHUE
BeniecTB. [loHsTHE O METOAAX MO3HAHMS B XUMUHU. UncThIe BemecTBa U cMecd. CriocoObl pa3/ieiieHus: cMecei.

ATOMBI U MOJIEKYJIBI. XUMHAYECKHUE 3IeMEHTBI. CHMBOJIBI XUMUUYECKUX J1€MEHTOB. IIpocThie U ciioskHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass popmyna. BaneHTHOCT aTOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAs aTOMHas Macca.
OTtHOcuTeNnbHAs MOJIEKYJISIPHAs Macca. MaccoBasi 10J1s1 XMMUYECKOTO 2JIEMEHTA B COCIUHEHUH.

KomngectBo BemecTBa. Momnb. MossipHas Macca. B3auMocBsI3p KOJIMYECTBA, MAacChl M YUCIIAa CTPYKTYPHBIX €AMHUI] BeulecTBa. Pacuérel mo Gpopmynam
XUMHYECKUX COCTUHEHUM.

dusnyeckue M XHMUYECKUE SBJICHMs. XHMMHUUYECKas peakuus U €€ NpHU3HAKU. 3aKOH COXpPAHEHMs] MacChl BEIECTB. XUMHUYECKHE YpaBHEHHUS.
Knaccugukanus XuMruueckux peakuuil (CoeTuHeHns1, pa3aokKeH s, 3aMeLeHHsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHYECKOW MOCYJOH, MpaBUjaMH paboThl B jJabopaTopuu M npuémMamu oOpalleHust ¢ JJabopaTopHbIM 000pyIOBaHMEM, H3YUYEHHE U
onucaHue (pU3NYECKUX CBOMCTB 0Opa3slOB HEOPraHUYECKUX BELIECTB, HaOMoAeHUE (pu3nuecKux (IJIaBIIEHUE BOCKA, TasHUE JIbJa, PaCTHpaHHE caxapa B
CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XUMHUECKUX (TOpeHHe CBeYH, MPOKATUBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJIEHCTBUE Mela C KUCIOTON) SBICHUH,
HaOJIt0/IEHUEe U ONKCaHUE TMPU3HAKOB MPOTEKAaHUS XUMHUYECKHX peaklMi (pa3fio’keHue caxapa, B3auMOJIEHCTBHE CEPHOM KUCIOTHI C XJOpPUAOM Oapus,
pasnoxenue ruapokcuaa menu (1) mpu HarpeBaHuu, B3aMMoOAEHCTBHE jkeie3a ¢ pacTBopoMm conu meau (II), uzyuenune crnocoOoB pazaeneHus cMmeceil: ¢
MOMOUIbI0 MarHuTa, (UIbTPOBAaHUE, BbIMIAPUBAHUE, AUCTHIULALMS, XpoMmarorpadus, MpoBelIeHUE OYMCTKH MOBApEHHOH COJM, HAOJIOJIEHWE U OINHCaHHe
Pe3yIbTaTOB NMPOBEJCHHUS OMBITA, HIUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MacChl, CO3/1aHUe MOJIeNel MOJIeKY (IIapOCTEP>KHEBBIX ).

Baxueiilue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3ayx — cmecsk rasos. CocraB Bo3ayxa. Kuciaopoa — anemMeHT u npocroe BeiecTBo. HaxoxxaeHne kuciaopoaa B npupoje, pusnueckue 1 XMMUYeCcKHe
cBolicTBa (peakuuu ropenusi). Oxcunpl. Ilpumenenue kucnopopa. CrocoObl MOMy4eHUs KHCIOpPOAAa B JaO0OpaTOpHM M HPOMBINLIEHHOCTH. KpyroBopot
Kuciaopoaa B npupoze. O30H — aoTponHast MOAU(UKAIUSA KUCIOPOa.

TernoBoit A3 pexT XMMUUEeCKOi peakiuy, TEPMOXUMHUECKUE YPaBHEHHUS, 9K30- U SHJOTEPMUYECKHUE peakiuu. TOmInBO: yroib U MeTaH. 3arpsi3HeHue
BO3/yXa, YCHJIEHHE TapHUKOBOro 3G (deKTa, pa3pyleHHe 030HOBOIO CIIOSL.

Bonmopon — snmemeHT M mpocTtoe BemecTBO. HaxokIeHue BOAOpoAa B Mpupoje, (U3MYEeCKHe W XMMUYECKHE CBOICTBA, NMPUMEHEHHE, CIIOCOOBI
nosy4yeHusi. KHCiioTsl 1 Coun.

MossipHblii 00bEM ra30B. Pacy€rbl 1o XUMHUECKUM YpaBHEHHSIM.



dusnueckue cBoucTBa BOAbl. Boxa kak pactBopurens. PactBopbl. HachblleHHbIE M HEHACHILICHHBIE PacTBOPHI. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBas 10715 BelllecTBa B pacTBOpE. XMMHUUYECKHE CBOMCTBA BOJAbl. OcHOBaHMs. Posb pacTBOpOB B IpHUPOAE U B KU3HMU 4esloBeka. KpyroBoport Bojbl B
IpUpoe. 3arpsi3HEHUE PUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccudukanusa neopranmveckux coeaunenuit. Oxcuapl. Kitaccudukanus okcuzoB: cosieoOpasyromue (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHbIE) U
HeconeoOpazyromue. HomeHnkiarypa okcumoB. @u3ndeckue U XUMHYECKHE CBOMCTBA OKCUIOB. [lorydeHne okCcumoB.

OcnoBanus. Knaccudukanus ocHOBaHMI: IETOYM U HEpPACTBOpUMbIE OCHOBaHUS. HomeHknarypa ocHoBaHu. Pu3nyecKkue U XMMHUECKHUE CBOMCTBA
ocHoBaHuil. [lomydyeHne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknarypa kucnot. @usndeckre 1 XMMUYECKUE CBOMCTBa KUCIOT. Psaj aktuBHoctu metaiioB H. H. bekerosa.
[Tonyyenue KucioT.

Comu. Homenknatypa coseil. @u3nueckre 1 XuMuyeckue cBorctBa coieil. [lomydenue coneil.

I'enernueckas cBsA3b MEXAY KjacCaMH HEOPraHMYECKUX COEIMHEHUH.

Xumuueckuii s3xcnepumenm:

KaueCTBEHHOE OIpPEEIICHNE COJAEPKAaHU KUCIOPOa B BO3AYXE, [T0JIydeHHEe, COOMpaHue, pacliO3HaBaHUE U U3yUEHHE CBOMCTB KUCI0pO/ia, HAOIII0IeH e
B3aMMO/ICHCTBUS BELIECTB C KUCIOPOJOM M YCIOBHUS BOSHHMKHOBEHHUS U MPEKpaleHUs] ropeHus (mmoxapa), 0O3HaKOMJIEHUE ¢ 00pa3liaMyu OKCHJIOB U OIKCAaHUE
WX CBOWCTB, IOJIyYCHHE, COOMpaHKe, paclio3HaBaHUE M U3YUCHHE CBOICTB BOJOPOa (ropeHue), B3auMo iericTere Bogopoa ¢ okcuaoM meau (1) (BozmoxHO
UCIOJIb30BaHUE BHUIEOMATEPUANIOB), HAOMIOZEHHE OOpPa3lOB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIIEOBaHUE OCOOCHHOCTEH pPACTBOPEHMs BEILECTB C
Pa3IMYHON PACTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C ONMPEICIEHHON MACCOBOM JI0JIEH pacTBOPEHHOTO BEILIECTBA, B3AMMOJICHCTBHE BOJIBI C METAJIIaMHU
(HatpueM U KaiblueMm) (BO3MOXKHO MCIIOJb30BaHME BHUAEOMATEPHUATOB), MCCIEIOBAHHWE OOpPA3LOB HEOPraHMYECKHX BEIECTB pa3IMYHBIX KJIACCOB,
Ha0II0/IeHNe M3MEHEHHS OKPAaCKM WHJIMKATOPOB B pacTBOpax KHUCJIOT M Ieioued, u3ydeHue B3aumopeiicTBus okcuma meau (II) ¢ pactBopom cepHoi
KHCJIOTBI, KHCJIOT ¢ METaJNIaMH, PEaKIUi HEUTpan3alyy, OIy4E€HUE HEPACTBOPUMBIX OCHOBaHHM, BBITECHEHHE OJJTHOTO METAJUIA IPYTUM U3 pacTBOpa COJIH,
pellIeHre SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeine Kiacchl HEOPraHMYECKUX COSAMHEHUI.

Iepuoanuecknii 3axkon u Ilepuoguveckasi cucrema xumudeckux jiemeHToB JI. M. MenneneeBa. Ctpoenne aTroMOB. XHUMHYECKasi CBS3b.
OKuCINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKInu

IlepBble MONBITKN KiIacCU(UKALMU XUMHUYECKUX 3JeMeHTOB. [IoHATHE O rpynmax CXOAHBIX JIEMEHTOB (ILENIOYHBbIE U IIEIOYHO3EMEIbHBIE METalIbl,
rajloreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUJIBI U THAPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepumonuueckas cucrema xumuueckux snemeHToB Jl. WM. MenneneeBa. KoporkonepuojaHas U ATUHHONEpUOIHAs (OPMBI
Ilepuoauueckoii cuctemsl xumudeckux 3iaemMeHToB [l. YI. Menneneea. Ilepuonbl u rpynmnsl. @U3ndeckuii CMbICH TOPSAKOBOTO HOMEpa, HOMEPOB Meproia 1
TPYMIbI AJIEMEHTA.

Crpoenne aromoB. CocTaB aroMHbIX szep. M3oronbl. DnexTpoHbl. CTpoeHHE 3EKTPOHHBIX 000J0YeK aTOMOB NMEpBBIX 20 XUMHUECKUX DIIEMEHTOB
[Tepnonnueckoii cucremsl Jl. . MenneneeBa. XapakTepucTUKa XUMAYECKOTO 3JIEMEHTA 110 €ro nojoxxeHuto B [lepnoanueckoit cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMS PaJlyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMYECKUX Y HEMETAININYECKUX CBOMCTB I10 TPYIIIaM U MEPUOIAM.



3nauenue Ilepuonnueckoro 3akoHa u [leproaudeckoil CUCTEMBI XMMHUECKUX 3JIEMEHTOB JUIsl pa3BUTHS HayKu U npakTuku. [. V1. MenaeneeB — yu€Hblit
U TPaKIaHUH.

Xumunueckas cBsa3b. KoBaneHTHas (1oisipHasi U HENOJIIpHAsi) CBSI3b. DJIEKTPOOTPULIATEIbHOCTh XMMUUYECKUX 3JIEMEHTOB. IOHHas CBA3b.

Crenenp okucienus. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peakny. IIponeccsl okucienus u BoccTaHoBiIeHNA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

u3yueHue oOpas3loB BEIIECTB METAIJIOB U HEMETAJIJIOB, B3aUMOJEHCTBUE THAPOKCHIA LIMHKA C PACTBOPAMH KHCIIOT U ILIEJI0YEH, IPOBEIEHUE OIBbITOB,
WUTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakLuil (TrOpeHue, peakliuu pas3jioKeHNsl, COETUHEHUS).

Mesicnpeomemmbwie céasu

Peanuszanus MEXIpeIMETHBIX CBSI3€d IPU M3YYEHHWUM XMMHUU B 8 KJlacce OCYLIECTBIIIETCS YEpE3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX
MIOHATHUM, TaK U TIOHATUH, SBJIIOIIUXCS CUCTEMHBIMU JUIsl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOurre ecTeCTBEHHO-HAy4YHBIEC MOHATHUS: HAyYHBIN (DaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAIN3, CUHTE3, KIacCU(PUKAIHS, TIEPHOANIHOCTh, HAOIIOICHHE,
9KCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIb, SIBJICHHUE.

®usnka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIIAJ, U30TOIBI, PAIHOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsi, BEIECTBO, TEIIO,
00BEM, arperaTHoOe COCTOSIHME BEIIeCTBa, ra3, (pu3nyeckue BeIMUUHBI, €AUHULIBI H3MEPEHNUs, KOCMOC, IIaHeThI, 3BE3/1bl, CoJHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaIIbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE UCKOMaeMble, TOILTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo n xumnuyeckasi peakuus

[Mepuonnueckuit 3axoH. I[lepuonnueckas cucrtema xumuueckux simeMeHToB [[. WM. Menneneea. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH
CBOWCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOMAOB, KaIMs, KAIBLUA U UX COCAUHEHUN B COOTBETCTBUM C IOJIOKEHUEM dJIEMEHTOB B llepuonnueckon
CUCTEME U CTPOECHUEM UX aTOMOB.

Crpoenue BemecTBa: BUABI XMMUYECKOM CBSI3U. THUIBI KPUCTAIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THMNA KPUCTAUIMYECKOU
PEIETKU U BUIAa XUMUYECKOW CBSI3H.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIeCTB. XUMHUYECKHNE CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3IMYHBIM KJIaCCaM HEOpraHUYeC KUX
COEAMHEHHM, TCHETUYECKAS CBSI3b HEOPTaHUUECKUX BEILIECTB.

Knaccudukanmss XuMUuecKux peakiui Mo pa3IudHbIM IPU3HaKaM (110 YUCITy U COCTaBY YYAaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEMIOBOMY 3P deKTy,
M0 W3MEHEHHUIO CTENEeHEeW OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO KaTanu3aTopa). DK30- U SHIAOTEPMHUECKHE PEaKIIUH,
TEPMOXUMHUYECKHE YPABHEHUS.



[Tonatne o ckopocTH XHMHUYECKOM peakuuu. [loHsTne 00 OOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOTEHHBIX H
rereporeHHslx peakuusx. [lonstue o karanuze. Ilonatue o Xxumuueckom paBHOBecuU. DaKTOPBI, BIMSIONME HA CKOPOCTh XMMHUYECKOM pEaKLHUU U
10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHSI.

OKuCIINTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLUU, 3JIEKTPOHHBIA OalaHC OKMCIMTEIbHO-BOCCTAHOBUTENBHOW peakuuu. CocTaBieHHE ypaBHEHHUH
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C HCIOJIb30BAHUEM METO/1a 3JIEKTPOHHOI0 OajaHca.

Teopust snekTpoauTUYECKON JUCCOLMALMU. DJIEKTPOIUTHI U HEINEKTPOIUThl. KaTnoHbl, aHHOHBI. MeXaHU3M JAUCCOLUAIMK BELIECTB C Pa3IMYHbIMU
BUJAMU XUMUYECKOH cBsi3u. Crenenp qucconnanui. CUIbHBIE U CIa0bIe SJIEKTPOIUTHI.

Peakiiun noHHoro oo6MeHa. Y cioBus POTEKaHUsI peakifii HOHHOTO 0OMEHa, MOJIHbIE U COKpAIEHHbIE HOHHBIE YpaBHEHUs peakuuil. CBoWCTBA KUCIIOT,
OCHOBAHHUH M COJICH B CBETE MPEJICTABICHUA 00 AIIEKTPOIIMTHIECKON Jucconranui. KauecTBeHHbIE peakiui Ha HOHBL. [IoHsATHE 0 THIpOIH3e CONeH.

Xumuueckuii s3xcnepumenm:

O3HAKOMJICHHE C MOJICJISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTaHNYECKUX BEIIECTB — METAJUIOB U HEMETAUIOB (TpaduTa U aamasa), CIO0XKHBIX BEUIECTB
(x1opuja HaTpus), UCCIIEAOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON PEaKLUU OT BO3JIEHCTBUS Pa3InYHbIX (PaKTOPOB, UCCIEIOBAHUE 3JEKTPOIPOBOAHOCTH
pacTBOpPOB BEILECTB, Ipolecca JIUCCOLMALMU KHUCIOT, MIeouyed U cojel (BO3MOXHO HCIOJB30BAHHWE BUJEO MaTEpHUAJIOB), IPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU TPOTEKAaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHME OcCallka, BbLAEJIEHHE ra3a, oOpa3oBaHUE BObl), OIIBITOB,
WUTIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl (TOpEHUE, pEeaKuU Pa3IokKEeHHs, COEIUHEHHS ), paCIIO3HABaHUE HEOPIaHUYECKUX
BEIIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIMil Ha MOHBI, pellIeHHe IKCIEPUMEHTAIbHBIX 3a/a4.

HemeTtajibl u MX coeJUHEHUA

OOm1ast xapakTepucTUKa ranoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHne U pU3nUecKue CBOMCTBa MPOCTHIX
BELIECTB — rajoreHoB. XMMHUYECKHE CBOMCTBA Ha NMpUMEpPE XJopa (B3auMOJEHCTBHE C METallllaMH, HEMEeTalllaMu, ILienodamu). XiyopoBoaopos. CouisHas
KHCJIOTa, XMMUYECKHE CBOWMCTBA, MOJyuyeHHe, pUMeHeHue. JleficTBue XJjiopa M XJIOPOBOJOPOAA Ha OpraHU3M uesoBeka. BakHeimme xmopuisl M UX
HaXO0XJIEHHUE B IPUPO/IE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbsl. OcOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTepHble CTerneHU okucieHus. CtpoeHue u (uznyeckue
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOA U Cepbl. AJNIOTPONHbIE MOAU(DUKAIIMN KUCIOPOJIa U cepbl. XUMUYECKUE CBOMCcTBa cepbl. CepoBOAOPOJ, CTPOEHHE,
¢usnyeckre U Xxumuueckue cBoiicTBa. OKCHIBI cepbl Kak MpeACTaBUTENH KUCIOTHBIX OKcuaoB. CepHas Kuciora, pu3nueckue U XMMHUYECKHE CBOWMCTBA
(oOmue Kak MpeACTaBUTENs KJacca KUCIOT U crenupruYecKrue). XUMHUECKHE PEaKIH, JIeKAIIe B OCHOBE MPOMBIIUICHHOTO CIOcO0a MOYyYeHHUs] CEPHOU
kucaoThl. [Ipumenenne ceproit kucnotsl. Coiau cepHOM KUCIOTHI, KaUeCTBEHHAs peakius Ha cynbdaT-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUI B IPUpPOJIE.
XUMHUYECKOe 3arps3HEHUE OKpYXamlleil cpenbl COCTUHEHUSMH cepbl (KHCIOTHBIE JMOXKIU, 3arpsa3HeHHe BO3/AyXa M BOJOEMOB), CHOCOOBI €ro
MpeI0TBPALLECHUSI.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHM OKMUCIECHHSA. A30T, paclpoCTpaHEHHE B
npupoje, gusmueckue M XuUMHUeckue cBoiicTBa. KpyroBopoT azota B mpupoje. AMMHaK, ero (U3MYecKHe W XUMHUYECKHE CBOMCTBA, MOIY4YEHHE U
npuMeHerre. CoiaM aMMOHMS, UX (U3MUECKHUE U XMMHUYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHas peakiusi Ha MOHBI aMMOHUSA. A30THas KUCIIOTa, €€
nojiyueHue, (pu3nueckue M XMMHUYECKHe cBOWCTBa (0OLIMe Kak IMpeICcTaBUTENs Kiacca KUCIOT U crneuuduueckue). Vcnonb30BaHWe HUTPATOB M COJEH



aMMOHHSI B KaueCTBE MHUHEPAIBHBIX yI0OpEeHUH. XUMHUYECKOE 3arpsi3HEHUE OKpYKAIOIMIeH cpellbl COSAMHEHUSMH a30Ta (KUCIOTHBIE JOXIU, 3arpsa3HEHUE
BO3/1yXa, MOYBEI U BOJ0EMOB). Dochop, amoTponubie Moaudukamuu Gocdopa, pusndyeckne u xumudeckue ceorictea. Oxcup docdopa (V) u dhocdopHas
KHCJIOTa, (PU3NYEeCKHe U XUMHUECKUE CBOICTBA, nmonyueHue. Mcnonp3zoBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynnbsl. OcoO€HHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHs. YTJIEpoJ, alJIoTPOIHbIE
MOU(UKAINH, PaCIIPOCTPaHEHUE B NpUpoAe, PU3MUECKUE U XUMHUUECKUe cBoicTBa. Ancopouus. Kpyrosopot yriaepoaa B mpuposae. OKCuabl yriepoaa, ux
¢bu3nyeckue U XUMHUYECKUE CBOICTBA, JEHCTBHE HA >KHUBBIE OPraHU3MBbI, MOJYYEHHE U NPUMEHEHHUE. DKOJOIMUECKUe MpOoOJIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), runoresa rimo6aabHOTO MOTEIUICHUS KIMMAaTa, MapHUKOBBINA dPQPeKT. YTonbHas KACIOTa U €€ CONH, NX (PU3UIECKIEC U XMMHIECKHUE CBOWCTBA,
nojydyeHue U npumeHenue. KaduectBeHHas peakuus Ha kapOoHaT-HOHBI. VMcmonb3oBaHue kapOOHATOB B OBbITY, MEIUIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

IlepBoHayasibHbIE MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH, 3TaH, STHJIEH, alleTUIIeH, 3TaHOJI, TIMLEPHH, YKCYCHas
kuciota). [IpuponHbIe HMCTOYHMKH YIIIEBOAOPOAOB (yrojb, MPHUPOIHBIA Tra3, HEPTh), MPOAYKTH UX TNepepaboTku (OCH3HWH), UX pPOJb B OBITY H
IPOMBIIIICHHOCTH. [ToHATHE 0 OHOJIOrMYecKH BaXKHBIX BEIIECTBAX: JKUpaX, OelKax, yIJIeBOJax — U UX POJIM B XKHU3HM yelloBeka. MaTepualbHOE €IUHCTBO
OpPTaHUYECKUX U HEOPTaHMYECKUX COCAMHEHUH.

KpemHuuii, ero ¢pusndeckrue 1 XMMHYECKHE CBOICTBa, ojdydeHue u npuMeHenue. CoeuHeHus KpeMHUs B ipupoze. O01ue npeacTaBiaeHust 00 okcuze
kpemaus (IV) u xpemuueBoii xkucnore. CHIMKATHI, UX HCIIOJIb30BaHHE B OBITY, B MPOMBINUICHHOCTH. BakHelIne CTpOUTENbHBIE MaTepHAIIbl: KepaMHKa,
CTEKJIO, IIEMEHT, O€TOH, *kene300eToH. [IpolieMbl 6e30MmacHOro UCMoIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAIOB B TOBCETHEBHON KHU3HH.

Xumuueckuii IKcnepumenm:

n3yueHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHUCIIOTBI, IPOBEJIECHUE KAuECTBEHHBIX pEaKkiUil Ha XJOPUI-UOHBI U HaOIrO/EeHUEe
MPHU3HAKOB HMX IPOTEKAHMS, OIBITHI, OTpaKaromue (QHU3MUECKHe W XWMHUYECKHE CBOMCTBA TAJOT€HOB W WX COCIMHEHUH (BO3MOXHO HCIOJIB30BAHHE
BUJIEOMATEPHAJIOB), O3HAKOMJIEHHME ¢ oOpa3lamMHu XJOpUAOB (TaJOr€HUAOB), O3HAKOMJIEHME C oOpa3llaMu cepbl U €€ COeAMHEHHSIMHU (BO3MOXKHO
WCTIOJb30BaHUE BHJICOMATEPUANIOB), HaONIO/JEHWE Tpolecca OOYIIIMBaHMS caxapa MOJ JIEHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCIOTBHI, M3y4CHHE
XMMHUYECKHX CBOWCTB pa30aBIEHHOW CEPHOM KHUCIOTHI, MPOBEACHUE KAUECTBEHHON peakuuu Ha cyiab(paT-MOH U HaOlIo/leHHe NpHU3HaKa e€ MPOTeKaHMs,
O3HaKOMJIEHHE ¢ (DU3MUYECKMMM CBOWCTBAMHU a30Ta, ¢ocdopa M UX COEAMHEHUU (BO3MOXKHO HCIOJB30BaHHME BHAEOMATEpUaoB), oOpa3laMu a30THBIX U
bochopHBIX ynoOpeHuii, momyyeHue, coOupaHue, paclo3HaBaHUEe M U3y4YE€HHE CBOMCTB aMMHUAKa, MPOBEJCHHE KaYECTBEHHBIX peaklUil Ha HOH aMMOHMS U
dochar-noH W HW3ydeHHE TPU3HAKOB WX IMPOTEKAHHsS, B3aMMOJCHCTBHE KOHIICHTPHPOBAHHOW a30THOW KHCJOTHI C MEAbI0 (BO3MOXKHO HCIOJIh30BaHUE
BUJICOMATEPHAJIOB), U3yYeHHE MOJIeNIel KPUCTAIMUECKUX PEeIETOK anMasa, rpadura, ¢pysiepeHa, 03HaKOMIIEHHE C MPOLECCOM aJCcOpOIUN pacTBOPEHHBIX
BEIIECTB aKTUBHUPOBAHHBIM YTJIEM M YCTPOWCTBOM MPOTHBOra3a, NOJydeHHE, COOMpaHue, pacliO3HaBaHUE U M3yUeHHE CBOMCTB YIJIEKUCIIOr0 ra3a, IpoBeIeHHE
Ka4eCTBEHHBIX pEaKIii Ha KapOOHAT W CWIMKAT-WOHBI M W3YYEHHE TMPH3HAKOB WX TPOTEKaHWsS, O3HAKOMIICHHE C TPOIYKIHEH CHIMKATHON
MPOMBIIIJICHHOCTH, PEICHNE SKCIIEPUMEHTANIBHBIX 3a/1au 1o TeMe «BakHeilne HeMeTalsIbl U UX COeTUHEHUS.

MeTajibl M MX COeIMHEHHUS

OOm1ast XxapakTepuCTUKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAHMHU UX MOJIOKeHHs B Ileprognueckoil cucteMe XMMHUYECKHX 3JIEMEHTOB /I
N. MenneneeBa u crpoeHust aromMoB. CTpoeHHE METAIIIOB. MeTalmnyeckasi CBA3b M METAIINYECKas KPUCTALUINYECKAs PEIIETKA. DIEKTPOXUMHUUYECKHUIN Pt



HanpsDKeHUH MeTalioB. GU3MYECKHE U XUMUYECKUE CBOMCTBA MeTaiioB. OOIIHe criocoObI MOTy4YeHHUs MeTaIOB. [IoHATHE O KOPPO3UU METAIIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTajab, YyT'yH, JIOPATIOMUHUN, OPOH3a) M MX IPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[Ilenounsle Metamibl: mojiokeHue B Ilepuogmueckoil cucrtemMe xumuuyeckux sineMeHToB J[. M. MenpaeneeBa, CTpOEHHME MX aTOMOB, HAaxOXJACHUE B
npupojie. Puzndeckue 1 XMMUUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKCUIbI ¥ TUAPOKCHIBI HATPUs U Kajus. [I[puMeHeHne meno9YHbIX METallIoB
U UX COCOUHCHHI.

[IlesouHO3eMENBHBIE METAIIIIBI MATHUN M KaJbLMil: TosiokeHue B Ilepuoamdeckoi cucreme xumuueckux siemeHToB Jl. M. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaxoxjaeHue B npupoje. Ousnueckne 1 XMMUYECKHUE CBOMCTBA MarHus U Kajibliua. BaxkHeine coequHeHus Kalblus (OKCUA, TUAPOKCH]I, COJIN).
XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nosoxenue B Ilepuogmueckoil cucreme xumuueckux snemeHToB [l M. MeHneneeBa, CTpoeHME aToMa, HAXOXKICHUE B MPUPO/IE.
dusnuecKkre ¥ XMMHUECKHE CBOMCTBA ATFOMUHHUSA. AM(OTEpHBIEC CBOMCTBA OKCHA M THIPOKCHIA ATFOMUHUS.

Kenezo: nonoxenune B [lepuoguueckoit cucreme xumuieckux 31eMeHToB [I. 1. MenneneeBa, ctpoeHue aroma, HaxoxAeHue B npupoae. dusnueckue u
XMMHUYECKHE CBOICTBa xkene3a. Okcuabl, ruipokcuabl u comu xenesa (1) u xenesa (III), ux coctas, cBOMCTBA U MOTYYECHHUE.

Xumuueckuit y3xcnepumenm:

O3HaKoOMJIeHHe ¢ oOpa3llaMu MeTauIoB M CIUIaBOB, UX (DU3MYECKHMMM CBOMCTBAMH, H3YyY€HHE pE3yIbTaTOB KOPPO3UM METaNIOB (BO3MOXKHO
HCIOJIb30BaHUE BUIACOMATEPUAIOB), OCOOCHHOCTESH B3aMMOJICHCTBUS OKCHJIa KaJbI[US M HATPHs C BOMOH (BO3MOXHO HCIIOJL30BAaHUE BHUICOMATCPHUAIIOB),
UCCIIeIOBaHNE CBOMCTB >KECTKOM BOJBI, MpoOIlecca TOPEHUS Kelle3a B KUCIOpoJe (BO3ZMOXKHO HCIOJIb30BAaHUE BHIEOMATEPUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha WOHBI: MarHus, Kajublus, adtoMuHus, nuHka, xenesa (II) m sxeneza (III), megu (II), maGmroneHne U ommcaHue MPOIECCOB
OKpaITMBaHUs TUIAMEHU MOHAMHU HATPHs, KAJIKs U KaJbIUs (BO3MOXKHO HUCIIOJIb30BaHNE BUIEOMATEPHAIIOB), CCIIEIOBAaHHE aM(OTEPHBIX CBOWCTB THIPOKCHIA
QTIOMUHUS U TUAPOKCHUIA IIMHKA, PEIIEHNE IKCTIEPUMEHTANIbHBIX 3a/a4 10 TemMe «BakHeiIe MeTaibl U UX COCTUHEHUSI.

XuMus M OKpyxkamoLas cpeia

BemectBa 1 MaTepuasibl B MOBCEIHEBHOM >KM3HU 4eJOBEKa. be3omacHoe MCIob30BaHUE BEIIECTB U XUMHUYECKUX peakiuii B ObiTy. [lepBas momotis
MPU XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XuUMHYecKoe 3arps3HEHHE OKpYXarollel cpelbl (IpenenbHas OMycTHMasl KoHLeHTpauus BemiectB, panee — IIJIK). Ponp xumum B pemieHuun
HKOJIOTHUECKUX MPOOIEM.

Xumuueckuil Ixcnepumenm:

M3y4eHHe 00pa3IloB MaTepUaioB (CTEKIIO, CIIJIaBbl METAJLIOB, MMOJIMMEPHBIE MaTEPHAIIBI).

Mescnpeomemnuie ceasu

Peanuzarust MeXIpEeIMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 KJacCe OCYIIECTBIIETCS Yepe3 MCIOIb30BAHHE KaK OOMIUX €CTECTBEHHO-HAYYHBIX
MOHSATUHN, TaK U MOHATUH, BJISIOMIUXCA CUCTEMHBIMU ISl OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEeHHO-HAyUYHbIE TOHATHS: Hay4YHBIA (haKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CHHTE3, KJIacCU(UKAIUs, MePUOANIHOCTh, HAOII0IeHNE,
AKCIIEPUMEHT, MOJISTTHPOBAHHE, U3MEPEHUE, MOJIETh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOTIOTHUS, MAaTEPHAIIBI.



®usuka: Marepusi, aToM, JJIEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIIHJ, U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsiji, NPOBOJIHHUKH,
HOJIYIIPOBOIHHUKH, IUAIICKTPHUKHU, (POTOIIEMEHT, BEIIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIUINYECKAs
peméTka, CruiaBbl, PU3NICCKUE BEIIMYNHBI, €IUHULIBI H3MEPEHU S, KOCMHYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COJHIIE.

Buonorus: porocuHTes, pIxaHue, buocdepa, IKoOCUCTEMa, MUHEPAITbHbIC YA00PEHH s, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, IIUTATE/IbHBIC BELIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TOPOIbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTTUBO, BOJIHBIE PECYPCHI.



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI ITIO XUMHUHN HA YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3YNIBTAaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOILIEr0 OOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOY4YeHHs XMMUHU B €IMHCTBE Y4eOHOU H
BOCIIUTATENIbHON JEATENbHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUHCKUMM COLMOKYJIBTYPHBIMM M JTyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMH,
MPUHATHIMU B OOIIECTBE IPABUIAMU M HOPMaMH MOBEJICHHS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COIIMATIM3AIMN 00yYarOIIUXCSL.

JInuHOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYUYAIOIIMXCSl PYKOBOJCTBOBATHCSI CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMHM M pacIIMpeHn e
OTIbITA JIEATENILHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HAcJEIUI0, IOHMMaHUs 3HAYEHUS XUMHUYECKOM HAayKu B
KHM3HU COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTHU BJIQAETh JIOCTOBEPHOW MHPOpMAaLMEl O MepeJOBbIX JOCTHKEHUAX U OTKPBITHSAX MUPOBOW M OTEYECTBEHHOU
XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MHUpa 1 OOIIECTBA;

2) rpakIaHCKOT0 BOCTIUTAHUSA:

MPEJCTABICHNUS O COLMAIBHBIX HOPMax M MPaBUIIAX MEKIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOU, Y4eOHOUCCIIEIOBATENIbCKOM, TBOPYECKOM M JpPYruxX BHIAX JAEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JEATENIbHOCTH IpH
BBIMIOJTHEHUM Y4E€OHBIX, IIO3HABaTENbHBIX 3aJa4, BbHIIOJHEHUH XHMHUYECKUX OKCIEPUMEHTOB, CO3AAHMM YYE€OHBIX NIPOEKTOB, CTPEMIJIEHHS K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIM B IIpOIecce 3TOM yueOHOM NesTeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBapuUIleH ¢
MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJEICTBUN OCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEUIECTBE M XUMHUYECKOW pEaklMM, COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO DAa3BUTHS HAyKud U
COCTABJISIOLINE OCHOBY /Il TOHUMAaHWs CYIIHOCTH HAay4YHOM KapTHHbI MHUpPA, TPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOTHOMN CPEIoH, O POJIM XMMHUU B ITIO3HAHUH ITUX 3aKOHOMEPHOCTEN;

MO03HaBaTeNbHbIE MOTHBBI, HAllpaBJIEHHbIE Ha MOJY4YE€HHUE HOBBIX 3HAHUI MO XMMMH, HEOOXOIUMBbIE Il OOBSICHEHUs HAOIIOJaeMbIX MPOIECCOB U
SIBJICHUH, TO3HABAaTEIbHOM, MH(OOPMALIMOHHOW M YHUTATEIbCKOM KYyJIbTYphl, B TOM YHCIIE€ HAaBBIKOB CaMOCTOSITENbHON paboThl ¢ y4eOHBIMH TEKCTaMU,
CIPaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYeHHIO M MO3HAHHUIO, JII0OO3HATENLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K €aMOOOpa30BaHHIO, MPOEKTHOM M HCCIeNI0BATENbCKOM
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HamlpaBJIE€HHOCTU U YPOBHS 00Y4€HHUS B JaIbHEHUIIEM;

4) popMHUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHE LIEHHOCTH >KM3HHM, OTBETCTBEHHOTO OTHOUIEHHS] K CBOEMY 3/I0pPOBbIO, YCTAaHOBKM Ha 370POBBI 00pa3 >KM3HU, OCO3HAHUE IOCIEICTBUU U
HENPUATHE BPEIHBIX MPUBBIYEK (YMOTPEOIEHHS aJIKOToJsl, HAPKOTUKOB, KYpPEeHHUs1), HEOOXOAMMOCTH COOIIIO/IEHHs! MPpaBuil 0€30MaCHOCTH NpU OOpaIlEeHUH C
XUMHYECKUMHU BELIECTBAMU B ObITY U pealbHOM KU3HU;



S) TPy10BOT0 BOCIIUTAHUA:

MHTEpEC K MPaKTUIECKOMY U3YUEHUIO IPOPEeCcCruil U Tpylla pa3iIndyHoOro poja, YBaKEHHE K TPYIy B pe3yJbTaTaM TPYAOBOW IESATEILHOCTH, B TOM YUCIIC
Ha OCHOBE NPUMEHEHHS TNPEIAMETHBIX 3HAHWHA IO XHMHH, OCO3HAHHBIM BHIOOP WHAMBHIYAIbHOH TpPAaCKTOPHUHM MPOJIOIDKEHUS 00pa3oBaHUs C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHHU, OOIICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIIEUTHONH NPOPECCHOHATBHON JCATEIEHOCTH U Pa3BUTHUS
HEO0OXOIMMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHCS B MPOPECCHOHATBHON CpPe/IE;

6) IK0JIOrMY€eCKOro BOCIINTAHUSA:

IKOJIOTHYECKH I1eTIeCO00pa3HOe OTHOIICHUE K TIPUPOJIE KaK UCTOYHHKY JKU3HH Ha 3emiie, OCHOBE €€ CYIeCTBOBAHUS, TOHUMaHUE [IEHHOCTH 3/I0POBOTO
u 0e3omacHOro oOpasa JKU3HU, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (DPU3NYECKOMY U IICUXHUYECKOMY 3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIOICHHS
MIpaBWJI OE30MTACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIICCTBAMH, a TAKXKE B CUTYAIHSIX, YIPOXKAIOIIUX 37J0POBBIO U KU3HH JIFOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJIydaeMble TPU U3YYCHHHM XMMHHU, JUIS PEUICHUs 33j]ad, CBS3aHHBIX C OKPY)KAIOUICH MPHUPOIHOW CPEoH, JJs
IOBBIICHHWA YPOBHA 3KOJIOTHIECKOU KYJIbTYPbI, OCO3HAHUA J100aJILHOTO XapaKkTepa 3KOJIOTMICCKUX HpO6JI€M n Hy’l'ef/'l X peUICHUA TOCPEACTBOM METOJA0B
XHMUH, SKOJIOTUIECKOTO MBIIIJICHUS, YMEHHS PYKOBOJICTBOBATHCS MM B TIO3HABATEIILHOM, KOMMYHUKATUBHOM U COIUAILHON TPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pE3yNbTAaTOB BBIACIAIOT 3HAYUMBIC I (OPMHUPOBAHHS MHUPOBO33PEHUS OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpHS,
MIPUHIIUIL, TUTIOTE3a, (aKT, CHCTeMa, TPOIECC, IKCIIEPUMEHT U IPYTOE. ), KOTOPBIE UCTIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U MO3BOJISIOT
HAa OCHOBE 3HAHHMHM M3 ATHX MPEeAMETOB (OPMUPOBATHh MPEACTABICHHE O IEJIOCTHOW HAydyHOH KapTHHE MHpa, M yHUBEpCAIbHBIE y4eOHbBIE ICHCTBHS
(mo3HaBaTenbHbIE, KOMMYHUKATUBHBIE, PETYJISTUBHBIE), KOTOpPhIE O00OECIEeUMBAIOT (POPMUPOBAHHWE TOTOBHOCTH K CAMOCTOSITEILHOMY IUTAHUPOBAHHUIO WU
OCYIIECTBICHUIO Y4EOHOH eATeTbHOCTH.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBUSA

Ba3zoBblie Joruyeckue aeiicrBus:

YMEHHUS MCII0JIb30BaTh MPUEMBI JIOTHUECKOTO MBILIUIEHUS P OCBOCHUH 3HAHUMN: PACKPBIBATh CMBICT XUMHUECKUX MOHATUH (BBIIENATh UX XapaKTepHbIE
MpPU3HAKM, YCTAHABIMBATh B3aUMOCBS3b C JAPYTMMHU MHOHSTHUSMH), HCIIONB30BaTh MOHATHA UIS OOBSCHEHUS OTIENbHBIX (DaKTOB W SIBJICHHM, BHIOMpATh
OCHOBAaHHUS M KPUTEPUHU A KIACCU(PUKAIMM XMMUYECKHX BEIIECTB M XMMHMYECKHX pPEaKLUi, yCTaHaBIMBAaTh MPUYMHHO-CIIEJACTBEHHBIE CBSI3U MEXKIY
00BEKTaMU M3y4YEeHHUS, CTPOUTH JIOTHUECKUE PacCyKIeHHs (MHAYKTHUBHBIC, IETYKTUBHBIE, [10 aHAJIIOTUH), JeJIaTh BHIBO/IbI M 3aKJIIOUCHHUS;

yMEHHE IPUMEHATh B MIpOLecce MO3HAHUS MOHTUS (MPeAMETHbIE U METapeIMETHbIE), CAMBOJINYECKHE (3HAKOBbIE) MOJEIHU, UCIIOJIb3yEMbIE B X UMUU,
peoOpa3oBHIBaTh HIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEJIbHbIE MTPEICTABICHHUS — XMMUYECKUI 3HAK (CUMBOJI DJIEMEHTA), XUMHUECKas popMya U ypaBHEHUE
XUMHUYECKON peaklMd — MpU PeUIeHHH Yy4eOHO-MO3HABATENbHBIX 3aJlady, C Y4YETOM JTHX MOJIENbHBIX MPEACTAaBICHUI BBIBIATE M XapaKTepU30BaTh
CYIIECTBEHHbIC TNPU3HAKU H3y4aeMbIX OOBEKTOB — XHUMHMUYECKHX BEIIECTB M XHUMHMUYECKHX pPEaKLUUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPHYMHHO-
CIIEJICTBEHHBIE CBSI3H U MIPOTUBOPEUHS B H3y4aEMBIX MPOIECCAX U SIBICHUSX.



Ba3oBble uccienoBarenbckue 1eiCTBUS:

YMEHHUE UCMOJIb30BaTh MIOCTABIEHHBIE BOIPOCH B KaueCTBE MHCTPYMEHTA IO3HAHUSA, a TaKKE€ B KAU€CTBE OCHOBBI JUIsl (POPMHUPOBAHUS TMIIOTE3BI 110
IIPOBEPKE IPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHMIA;

IPUOOpETEHUE OMbITA O IUIAHUPOBAHMIO, OPraHU3allMd M IPOBEACHUIO YYEHHYECKMX SKCIIEPUMEHTOB, YMEHHME HaOII0aTh 3a XOAOM Ipolecca,
CaMOCTOSITENTLHO MTPOTHO3UPOBATH €T0 Pe3yibTaT, (OPMYIHPOBATH 00OOIICHNUS U BBIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEOBAHUS, COCTABIATD
OT4€T O IpoAEIaHHOH padorTe.

Paborta ¢ undopmanmeii:

yMEHHUE BbIOMpaTh, aHAIU3UPOBATb W HHTEPIPETUPOBATh HMH(DOPMAILMIO pa3IMYHBIX BHUJIOB U (OPM IMpPEJCTABICHHS, MOJYy4aeMyl M3 pa3HbIX
WCTOYHHUKOB (HAYYHO-TIONYJISIpHAs JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUs, CIpPaBOYHBIC IOCOOMs, pecypchl WHTepHeTa), KPUTHYECKH OIICHWBAThH
IPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE NPUMEHSAThH PA3IMYHBIE METO/IbI U 3aIIPOCHI IIPU OUCKE U 0TOOpPE MHPOPMAIIMHU U COOTBETCTBYIOIINX AAHHbBIX, HEOOXOIUMBIX JJIs BHIIIOJHEHUS
y4eOHBIX M II03HABATENbHBIX 3a7ay ONpPEJEeNEHHOIO THIA, IMPUOOpPETEHHE OmbiTa B 00JACTH MCIOJIB30BaHHUS HHGOPMALMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUH, OBJAJeHHE KYJIbTYpOH AaKTHBHOTO HCIIOJIb30BAaHUS DPA3MYHBIX IOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMpATh ONTHMAIbHYIO (OopMy
IpeJCTaBIeHUs HHPOPMALMU M WIUIIOCTPUPOBATh pELIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JuarpaMMamu, Apyrumu (opmamu rpaduku M HX
KOMOHHALIMSIMU,

YMEHHUE MCIIOJIb30BaTh M aHAIM3MPOBATh B Ipolecce Yy4eOHOM M MCCIe0BaTeNbCKON AEATEIbHOCTH MH(MOPMAILMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOLIEH IPUPOIHON CPEBI.

KoMMyHUKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el CTBHUS:

yMEHHs 3a7aBaTh BOMPOCHl (B XojA€ nauanora W (WIM) JUCKYCCHM) MO CYIIECTBY OOCYKIaeMoW TeMbl, (HOpPMYIHpPOBATH CBOHM MPEITOKECHHS
OTHOCHUTCIIBHO BBIITOJTHCHUSA HpeI[J'[O)KeHHOI\/JI 3ada4u,

YMEHHUS TPEJCTABIATH MOTYYCHHBIE PE3yIbTaThl IO3HABATEILHON JIEATEIHHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTaX; JAeJaTh MPE3CHTAIINI0 Pe3yIbTaTOB
BBITIOJIHEHUS] XUMHYECKOTO dKCIIEpUMEHTA (J1Ta0OpaTOPHOTO OIBITA, JIAOOPATOPHOM pabOTHI IO UCCIEOBAHUIO CBOWCTB BEIIECTB, YICOHOTO MPOEKTA);

yMEHHUST Y4eOHOTO COTpPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IIO3HABATEIbHOW M HCCIENOBATENLCKONW EATENBHOCTH TPU PEIICHUU
BO3HHUKAIOIIMX MPOOJIEeM Ha OCHOBE y4éTa OOIIMX HWHTEPECOB W COTJIACOBAHMS TMO3MIHN (00CYXJIeHHS, OOMEH MHEHHSIMH, «MO3TOBBIC INTYPMBI,
KOOpIMHAIIVSI COBMECTHBIX JICUCTBUH, ONIpe/ieJICHIEe KPUTEPHUEB 0 OLIEHKE Ka4yecTBa BBITOJIHEHHOW pabOThI U APYTHUE).

PerynsiTuBHble yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA:

YMEHHUE CaMOCTOSATEIbHO ONPEIENATh LEIH JeSITeIbHOCTH, IIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHPOBATH
CBOIO JI€ATEIbHOCTh, BbIOMpaTh Hambojee 3(PQPeKTUBHBIE CIOCOOBI pelIeHUs Y4YeOHBIX M IO3HABATENbHBIX 3a/lad, CaMOCTOSITENIBHO COCTaBISATh HIIU
KOPPEKTHPOBATh MPEUIOKEHHBIN alTOPUTM ACUCTBUI NMPH BHIOJHEHNUH 331aHUH C YUETOM MOJTyYEHHsI HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaxX — BEIIEeCTBaxX



" pCaKIUAX, OLUCHUBATH COOTBCTCTBUC MOJTYUYCHHOI'O pC3yJibTaTa 3asIBIICHHOM e, yMCHUC HMCIIOJIb30BATh U AHAJIM3UPOBATH KOHTCKCTHI, ITPCAJIaracMbIC B
YCJII0BUHU BaﬂaHHﬁ.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pPe3yJIbTAaTOB IO OCBOCHHIO 00S3aTENbHOIO COJIEP)KaHHUs, YCTAaHOBIEHHOTO JIaHHOW (enepanpHOil paboueld mporpaMMoii,
BBIJICTISIIOT: OCBOEHHBIC OOYYAIONIUMUCS HAayYHBIC 3HAHMS, YMEHHUS M CIOCOOBI JEWUCTBUH, crienu(UYecKue ISl MpeAMETHOW obnactu «XuMUs», BUIBI
JEeSITeIbHOCTH T10 MOJTYYEHHIO HOBOTO 3HAHUS, €T0 HHTEPIPETAINH, TPEOOPa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSsIX .

K koH1y 00yueHus B 8 kJjiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTD y O0YUYAIOIIMXCS YMEHUH:

* PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHH: aTOM, MOJIEKYJA, XMMHUYECKHUN DJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAs M HEOJHOPOJHAs), BAJIGHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJspHas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSpHas Macca,
MaccoBasl J10Jsl XUMHUYECKOr0 3JIEMEHTa B COEJAMHEHUHU, MOJISIPHBIN 00BEM, OKCUJ, KHCIOTA, OCHOBaHHUE, COJIb, JIEKTPOOTPULATENbHOCTb, CTEIIEHb
OKHCJICHHS, XMMUYECKas peakuus, Kiaccu(uKalus peakuuil: peakiuy COeINHEHHs], PEaKIMK PA3JIoKEHUs, peaKklMy 3aMelIeHus, peakiuu oOMeHa,
9K30- W DHJIOTEPMUYECKHE DPEaKUWH, TEIUIOBOW 3(dexr peakumu, sapo aroma, >JIEKTPOHHBINH CIOH aroma, aTOMHas OpOWTal b, PaguyC aTroMa,
XUMUYECKas CBSA3b, MOJISPHAS M HENOJSpHAs KOBAJICHTHAs CBsI3b, MOHHAS CBSA3b, MOH, KATMOH, aHUOH, paCTBOP, MaccoBas J10Jisl BelllecTBa (IPOLIEHTHAs
KOHIIEHTpAllUs1) B pacTBOPE;

e WUIIOCTPHUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHI U IPUMEHATH 3TH IOHATHUS IPU ONMUCAHUU BEIIECTB U UX MIPEBPALCHUI;

e  HCIOJb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTaBIE€HUS (OPMYJT BELIECTB U YPAaBHEHUN XUMUUYECKUX PEaKIIHii;

e ONpeAessATh BAJIEHTHOCTb AaTOMOB DJEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTENEHb OKHUCIEHHS »JJIEMEHTOB B OWHApHBIX COEJUHEHUSX,
MIPUHA/IJIEKHOCTD BEILIECTB K ONPEAeIEHHOMY KJIacCy COETUHEHHH 1o popMysiaM, BU XUMHUUECKOHN CBSI3U (KOBAJIEHTHAs U MOHHAs) B HEOPTaHUYE€CKUX
COCIMHEHMUSIX;

e packpsiBaTh cMbIch Ilepuonnueckoro 3akona /. M. MenaeneeBa: 1eMOHCTPUPOBATh IOHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMUYECKUX
JJIEMEHTOB OT UX NOJIOKEHUS B Ilepuonnueckoil cucTeMe, 3aKOHOB COXPAHEHUs MAacChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYISIPHOIO
y4eHus, 3aKoHa ABOTajpo;

e ONMCHIBATH U XapaKTepU30BaTh TaOIn4HyI0 popmy [leproanyeckoit CHCTEMBbl XUMHUECKUX JIE€MEHTOB: pa3inyaTh MOHIATUS «IJIaBHas nmojarpymnmna (A-
rpynmna)» u «mnobouHas mnoxarpynmna (b-rpymma)», Manble u OonpIIMe NEPHOABI, COOTHOCHUTH OOO3HAYEHMs, KOTOpble HMEIOTCS B TaOJHIle
«Ilepnognyeckas cucrema XuMudeckux 3iaeMeHToB /. M. MeHaeneeBa» ¢ YMCIOBBIMHA XAPAKTEPUCTUKAMU CTPOCHUS aTOMOB XUMUYECKHUX JIEMEHTOB
(coctaB u 3apsf s1pa, o0lIee YUCIIO FIEKTPOHOB U pacIipeielieHHe UX 110 SJIEKTPOHHBIM CIIOSIM);

e KJIaccu(UUUpPOBATh XMMHUUYECKUE 3JIEMEHTHI, HEOPraHUYECKHUE BEIIEeCTBA, XUMHUYECKHE peakiuH (M0 YMCIy U COCTaBY YYAaCTBYIOIIMX B PEaKIUU
BEIIECTB, 110 TEIUIOBOMY 3 dekry);



XapakTepu30BaTh (OMUCHIBATh) OOIINE XMMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEP)KIAs OMHCAHUE MPHUMEPAMU MOJIEKYISIPHBIX
YPaBHEHHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLUK;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH IPOTEKAHUS XUMHUYECKHMX IIPEBpAILEHUN B
Pa3IMYHBIX yCIOBUIX;

BBIUUCIIATE OTHOCHUTENBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MAaCCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa 1Mo (OpMyse COCIAUHEHHS,
MacCOBYIO JJOJIIO BELIECTBA B PACTBOPE, IPOBOIUTD PACUYETHI 110 YPABHEHUIO XMMHUYECKON PEAKIIVH;

INPUMEHSATh OCHOBHBIC OIEPAIUN MBICIUTEIBHON NEATETbHOCTH — aHAJN3 M CHUHTE3, CpaBHEHHE, 000O0IIEeHHE, CUCTeMaTH3alHio, Kiaccu(uKauuio,
BBISIBJICHHE IIPUYMHHO-CIIEJCTBEHHBIX CBA3EHM — JUIS U3YYEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEaKLU, ECTECTBEHHO-HAayYHbIE METO/bI TIO3HAHUS —
HaOJI0IeHNE, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PEaJIbHBINA U MBICIICHHBIH );

clleZIoBaTh IIPaBUJIaM IOJb30BAHMUS XHMHYECKOM MOCyIoiW M 1abopaTOpHbIM OOOpYJOBaHHEM, a TaKXKe IpaBUiIaM OOpalleHus C BEIeCTBaMU B
COOTBETCTBUM C HMHCTPYKUUSMHU IO BBIIIOJIHEHUIO JJAOOPATOPHBIX XMMHUYECKMX OIBITOB IO MOIYYEHHIO M COOMpPAHMIO Ta3000pa3HbIX BELECTB
(Bomopoaa M KHUCIIOpOJia), MPUTOTOBJIEHUIO PACTBOPOB C OIpPENe]IEHHOW MaccOBOM /0Jiell pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh M MPOBOAUTH
XUMHAYECKHE IKCIIEPUMEHTHI TI0 PAaCIO3HABAaHUIO PACTBOPOB IIENIOYEH M KUCIOT C MIOMOUIBI0 HHAMKATOPOB (JIAKMYC, (DeHOIPTATCHH, METUIOPAHK U

apyrue).

K koHIy 00ydeHus B 9 kJjiacce npeMeTHbIE Pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CPOPMHUPOBAHHOCTD Y O0yHarOIUXCS YMEHUI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATHUNA: XMMHYECKUWM 3JIEMEHT, aTOM, MOJIEKYJIa, NOH, KATHOH, aHHOH, MTPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, BAJICHTHOCTb, JIEKTPOOTPHUIATENBHOCTb, CTENEHb OKHUCIECHUS, XUMUYECKas peakiys, XUMHUecKas CBsA3b, TEIUIOBOW 3((deKT peaxiuw,
MOJIb, MOJSIPHBIA O00BEM, PacTBOP, JIEKTPOJUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTUYECKAs JAMCCOLMAILIMS, PEakU HOHHOro oOMEeHa, KaTalu3arop,
XMMHUYECKOE paBHOBECHE, OOpaTHUMble M HEOOpAaTUMbIE PEAKIMH, OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH, OKUCIUTENIb, BOCCTAHOBUTEIb,
OKHCJICHMEC U BOCCTAHOBJICHUC, aJITIOTPOIINA, aM(i)OTepHOCTI), XUMHUYECCKas CBA3b (KOBaJ'IeHTHafl, HOHHAasd, MeTaHHI/I‘{eCKaﬂ), KpucCTaJlJIN4CCKas peméTKa,
KOppO3Usl METAJIJIOB, CIUIABBI, CKOPOCTh XUMHUYECKON PEAKINH, TPENEIbHO gonycTuMas koHueHTpauus [1/1K Bemectsa;

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHH U MIPUMCHATH O3TU MMOHATHSA IPU OMMMCAHUHN BCUICCTB U UX HpeBpaHICHPIfI;
MCMOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJIEHUS (POPMYJI BEIIECTB M YPAaBHEHUH XUMHUYECKUX PEaKLUii;

ONMpEACIIATE BAJICHTHOCTb M CTCIICHb OKHUCJICHUA XHUMHYECKHUX DJOJIECMCHTOB B COCAMHCHUAX Pa3INYHOro COCTaBa, NPHUHAMIC)KHOCTH BCHICCTB K
OTpe/IeIEHHOMY KJIacCy CO€AMHEHHH 1o QopMynam, BHJ XUMHUYECKOW CBsA3M (KOBAJEHTHAs, MOHHAsA, MeETa/NIMYecKas) B HEOPIaHUUYECKUX
COEMHEHUSX, 3apsi/l UOHA 110 XUMHYECKOH (opmyIe, XapakTep Cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THI KPUCTAJUINYECKOH
PELIETKN KOHKPETHOIO BEIIECTBA;

packpeiBath cMbica Ilepuognueckoro 3akona /I. M. MenneneeBa u JeMOHCTPUPOBATh €r0 IMOHUMAaHHE: OMUCHIBATh U XapaKTEPU30BaTh TAOIMUHYIO
¢dopmy Ileproanueckoil cuCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3inyaTh MOHATUS «rJaBHas moiarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-
IpYIIa)», MaJble U OOJIbIINE MEPUOJIbI, COOTHOCUTH 0003HAUEHHMSI, KOTOPhIe UMEIOTCS B IEPHUOJUUECKOM TabluIle, C YUCIOBBIMU XapaKTePUCTUKAMU
CTPOEHHUSI aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB M 3apsij sapa, OOLIee YHMCIO NIEKTPOHOB U PACHPENENICHHE UX IO 3JIEKTPOHHBIM CIIOSIM),



OOBSICHATH O0IIKE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB M UX COCIMHEHHI B IpeeaX MaJIbIX MIEPHOJIOB U TJIABHBIX MOATPYIII C Y4ETOM
CTPOCHMS UX aTOMOB;

KJaccu(UIUpPOBaTh XUMHUYECKUE HIIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XUMHUYECKHE PEeaKuuu (IO YUCIy M COCTaBy YYACTBYIOIIUMX B PEAKIIUU
BEIIECTB, 110 TEINIOBOMY 3(h(PeKTy, 10 N3MEHEHUIO CTENeHEH OKUCICHNS XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIKE U CHEIH(PUUECKIE XUMUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKAas ONUCAHUE TPUMEPAMHU
MOJIEKYJISIDHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIUX XMMHUYECKUX PEAKIIM;

COCTABJIAITh YPABHEHMS JJIEKTPOIMTUYECKOM IHCCOLMALMUA KHUCIOT, LIENOYEH W COJIeH, IOJHBIE M COKPAIIEHHBIE YPAaBHEHUS DPEAKLUNA HOHHOTO
oOMeHa, ypaBHEHUS peakluil, OITBEPKAAIOLINX CYILIECTBOBAHNE T'€HETUYECKOM CBSI3U MEX/1y BELIECTBAMHU PA3JIMUHBIX KJIACCOB;

PacCKpBIBaTh CYIIHOCTh OKUCIIUTEIFHO-BOCCTAHOBUTENIBHBIX PEAKIHH MOCPEICTBOM COCTABJICHUS 3JICKTPOHHOTO OaaHca STHX pPeaKluii;
IIPOrHO3MPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTH IIPOTEKAHUS XUMUYECKUX NPEBPAILEHUI B PA3JIUYHbIX YCIOBUSX;
BBIUUCIIATH OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MacCOBYIO JIOJII0 XMMMUYECKOIO 3JIEMEHTa IO (QopMyje COeIUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE, IPOBOJUTD PACUYETHI 110 YPABHEHUIO XUMUYECKON PEaKIIVH;

coOMOIaTh TpaBWIIa IOJB30BAHMS XMMHYECKOW IMOCYAOH W Ja0OpaTOpHBIM OOOpYAOBaHHEM, a Tak)Ke IpaBWiIa OOpalleHUs C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKLHUSAMM I10 BBIIOJHEHUIO Ja0OpAaTOPHBIX XMMHUYECKHUX OIBITOB MO HOJIYYEHHUIO U COOMpPAaHUIO Ta3000pa3HbIX BEIIECTB
(aMmMmaka U yriieKucioro rasa);

IIPOBOJIUTH PEAKIIMHU, MOATBEPKIAAIONINE KAYECTBEHHBIH COCTaB Pa3JIMYHBIX BEIECTB: Paclo3HaBaTh OMNBITHBIM MYTEM XJIOPHUI-, OPOMHI-, HOIUA-,
kapOoHaT-, ¢gocdar-, cunMkaT-, cynbdar-, TUIPOKCUA-UOHBI, KATUOHBl aMMOHHS M HOHBI HM3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTENBHON JAESITEIbHOCTH — aHalu3 W CUHTE3, CpaBHEHHE, O0O0OIleHHE, CHUCTEMaTH3allhi0, BBISIBICHUE
MIPUYUHHO-CIEACTBEHHBIX CBA3€H — U1 W3Y4YCHHUS CBOWCTB BEILUECTB M XMMHYECKUX PEAKLMM, €CTECTBEHHO-HAyYHbIE METOJbl ITO3HAHUS —
HabJt0/IeHne, U3MEPEHNE, MOJIEIMPOBAHHE, IKCIIEPUMEHT (peabHbIN U MBICICHHBII ).



3. TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne ni/m HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI DJIeKTpOoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE

pecypchl

KoauuecTBO 4acoB

Pa3znea 1.IlepBoHavyaibHbIeXUMHYECKHECTIOHSATHS

XuMust — BakHast 00JIaCTh €CTECTBO3HAHUS U
1.1 " 5 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
NPaKTHYECKOMN IEATEILHOCTH YeIOBEKA

1.2 BelmecTBa 1 XUMUYECKHE peakIun 15 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
Wroro no pazaeny 20
Pazjen 2.BaxuHeiimme npeacTaBuTe/ i HEOPraHNYeCKUX BellIeCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
2.2 Bopopoa. [TonaTue o kucmorax u Coisix 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
2.3 Boga. PactBopsl. [lonsiTHe 00 OCHOBaHUSIX 5 bubnuoreka [{OK https://m.edsoo.ru/7f41837¢
2.4 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COCTUHEHUN 11 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pazpnen 3.11epuoanyeckuii 3akoH u [lepuognveckasi cucremMa xumnueckux 3jaeMeHToB JI. U. MenneneeBa. Ctpoenne aToM0oB. XMMHU4YECKAasl CBSA3b.
OKHCIUTEbHO-BOCCTAHOBHUTEIbHbIEC PeaKIul

Ilepuoanueckuii 3akoH u [leprnonnueckas cucrema

3.1 xuMuueckux aemeHToB [ 1. Mennene-esa. 7 bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
Crpoenue atoma

Xumuaeckast cBsi3b. OKHCIUTEIBHO-
3.2 eckast Ca3b. OKUCIMTEILHO 8 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIE PEAKIIHN

Utoro no pazneny 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
PesepBHOe Bpems 3 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
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9 KVIACC

Ne
HaunmeHoBaHue pa3aejoB M TEM MPOrpaMMbl DyIeKTpOoHHBIE (HU(POBLIE) 00pPa30BaTEILHbIC
n/n pa porp KoanuecTBO 4acoB P (mucpp ) 00p
pecypchl
Paznen 1.BemecTBO U XMMHYECKHE PeaKIIUU
IToBTOpenue u yriryOoieHue 3HaHUH OCHOBHBIX Pa3eiiOB
1.1 p yrLy pasl 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaAKIIHI 4 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
DiekTpoJIMTHYECcKas AUuccorranis. XUMAYECKUE PEAKIIUN
1.3 p g tat peart 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
B pacTBOpax
" 17
TOTO IO pa3aeny
Pasznea 2.HemeTasIbI B X cOeIMHEHUS
O01asa xapakTepucTUKa XUMHUYEeCKUX di1eMeHTOB VIIA-
2.1 HHasl XapaKtep 4 Bu6miorexa [IOK https:/m.edsoo.ru/7f41a636
rpynmnsl. ['anorensl
OO01mas xapakTepucTHKa XUMUYECKHUX dJIeMeHTOB VIA-
2.2 . 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u e€ coeTuHeHHs
O01asg xapakTepucTHKa XUMUYECKUX JIIEMEHTOB VA-
2.3 HHast XapaKtep 7 Bu6maorexa LOK hitps://m.cdsoo.ru/7f41a636
rpynnsl. A30T, hochop U UX COeTUHEHHS
OO0mas XxapakKTepUCTHKA XUMAYECKUX 2JIeMeHTOB [V A-
2.4 HI p P . 8 bu6mmoreka [IOK https://m.edsoo.ru/7f41a636
rpynnsl. YTIepoa U KpEMHUN U UX COSAMHCHHUS
25

Uroro no pazneny

Pa3zgen 3.MeTaJsIbI M X COCIUHEHU S

3.1 OO0mre cBOMCTBAa METAJIOB 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636




3.2 ‘ Baxwuelimme MeTauibl U KX COCTUHCHUS 16 bubnuoreka I{OK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u oOKpy:Kaomas cpeaa

4.1 ‘ BemectBa u Matepuaisl B ;KM3HU 4EJIOBEKA 3 bu6mumoreka LIOK https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHoe Bpems 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
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4. TMIPOBEPSEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30BATEJBHOM INPOT'PAMMBbI

8 KIIACC
Koa nposepsiemoro N N
A IIpoBepsiemble npeqMeTHBIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM IPOrpaMMbl OCHOBHOIO 0011ero 00pa3oBaHus
1 ITo teme: «IlepBoHavaIbHBIE XUMHYECKUE TOHITHSD)

pacKpbIBaTh CMbIC] OCHOBHBIX XMMHUYECKHX MOHATHUI: aTOM, MOJIEKYJIa, XUMUUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BELIECTBO,
cMech (OIHOPOAHAS M HEOAHOPOIHAs), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAas U MOJICKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb,

1.1 MOJISIpHasE Macca, MaccoBas OIS XUMHYECKOTO JJIEMEHTa B COCOMHEHHH, MOJLIPHBINH OOBEM, XMMHUYECKas PEakIus, KIacCH(PHUKAIINI
peakuuii: peakuy COSIWHEHUS, PEaKIHUU PA3IOKEHIS, PEaKIH 3aMEIICHHs, PEeakud OOMEHa, SK30- W DHIOTEPMHUYCCKHE PEaKIIHH,
TEIIOBOH 3 EKT peakiiy, pacTBOP, MaCCOBAst OIS BEIECTBA (IPOIIEHTHAsI KOHIICHTPAIMsI) B pACTBOPE

1.2 WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATUH U IPUMEHSATh 3TU MOHITHS IPU ONMCAHUH BELECTB U MX IPEBpaLCHHUH

1.3 HCIIOJIB30BATh XUMHYECKYIO CUMBOJIMKY ISl COCTABICHUS (DOPMYIT BEIIECTB U YPAaBHEHUH XUMUYECKUX PEAKIH

1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHs1 MacChl BELIECTB, OCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOraapo

1.5 OTIPEICISATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COETUHEHUSIX

1.6 KJIACCH(HUINPOBATH XUMHICCKHE PEaKIHH (110 YHCITY M COCTaBY YIACTBYIOIINX B PEAKIMU BEIIECTB, II0 TEINIOBOMY YD HEKTY)

1.7 BBIYHCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO K MOJIIPHYIO MacChl BEIIECTB

1.8 BEIYHCIISITH MAaCCOBYIO TOJIO XMMHUYECKOTO 3JIEMEHTa IO (popMyJie COSTMHEHHUS,

1.9 BBIYHCIISATE MAaCCOBYIO JTOJIIO BEIIECTBA B PACTBOpE

1.10 IPUMEHATh €CTECTBEHHOHAYUYHBIC METOJBI TO3HAHMS — HAOIIOJNCHME, HM3MEPEHHE, MOJCIMPOBAHHE, SKCICPUMEHT (peajbHBIH U
MBICJICHHBIN )

2 Ilo Teme: «BaxHeillue nNpecTaBUTENN HEOPIraHUIECKUX BEILIECTBY

2.1 pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUECKUX MOHSITUN: OKCHUJ, KHCIIOTa, OCHOBAaHHUE, COJIb

2.2 ONpeAeTATh MPUHAJICKHOCTh BEIECTB K ONPeAeTIEHHOMY KJlaccy CoeIMHEHM 1o GopMynam

2.3 KJ1acCU(DHIIMPOBATh HEOPraHWIECKHE BEIIECTBA

2.4 XapaKTCpru30BaTh (OHPICBI?ELTB) O6I.[II/I6 XMMHYCCKHE CBOMCTBA Bev[HeCTB Pa3IMYHbIX KJIIACCOB, MOATBEPXKAAsA OIMMCAHUE NpUMEpaAMU
MOJICKYJISIDHBIX YPAaBHCHHUN COOTBETCTBYIOMINX XUMHWYCCKUX PCAKIINU

25 NpPOrHO3HPOBATH CBOMCTBAa BEIECTB B 3aBHUCHUMOCTH OT HMX KadyeCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHYECKUX
IIPCBPAIICHUU B PA3JIMIHBIX YCJIOBUIX
CIIEZIOBaTh TPaBIWIaM ITOJB30BaHMS XUMHUYECKOH TIOCYHOH M JIaOOpaTOpPHBIM OOOpYIOBAaHHWEM, a TAaKkXkKe IpaBmwiaM OOpameHust ¢
BCIICCTBAMH B COOTBETCTBUU C WHCTPYKLUAMU IO BBIIIOJIHCHUIO na6opaTopme XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO U CO6I/IpaHI/II-O

2.6 ra3o00pa3HBIX BENIECTB (BOJOPOAA M KHCIOPOJAA), NPHUTOTOBICHUIO PACTBOPOB C ONPEACNEHHON MaccoBOil moneil pacTBOPEHHOTO
BELIECTBA, IJIAaHUPOBATh u MIPOBOJIUTH XUMHUUECKUE 9KCIIEPUMEHTHI
10 PACIO3HABAHUIO PACTBOPOB IMIEIOYEH M KUCIOT C HOMOIIBI0 HHIUKATOPOB (JTakMyc, heHon(TaIenH, METHIIOPaHXK U IPYTHUE)




Koa nposepsiemoro N .
pesyIBTATA IIpoBepsieMmble peqMeTHBIE Pe3y/JbTAThHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 001Eer0 00pa3oBaHHsA
2.7 MIPOBOJUTH PACUYETHI IO YPABHEHHUIO XUMUYECKOMN PEeaKInu
3 ITo Teme: «llepuonmueckuid 3axkoH u Ilepuogmueckas cucrema xumuuyeckux snemeHToB J[. . MengeneeBa. CTpoeHHe aTOMOB.
Xumuueckas cBa3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE PEAKIIUID)
pacKpbIBaTh CMBICIT OCHOBHBIX XHMHWYECKHUX TOHSITHHA: SAPO aToMma, JIEKTPOHHBIA CIIOW aToMa, aTOMHasg opOWTanb, Paguyc aroma,
3.1 XUMHUECKas CBA3b, MOJIAPHAA U HETOJIIPHAsi KOBAJIEHTHAs CBA3b, SJEKTPOOTPULIATEIbHOCTh, HOHHAS CBA3b, MOH, KATHOH, aHUOH, CTENICHb
OKHCJICHUS
3.2 KJIaCCU(PHUIUPOBATH XUMHUYECKUE DJIEMEHTHI
33 OTIMCHIBATh M XapaKTEepPHU30BaTh TaOMMUHYI0 Gopmy lleprmogmdeckoil CHCTEMBI XMMHUYECKUX JJIEMEHTOB: Pa3lMyarh IOHITHS «TJIaBHAS
noarpymma (Arpymma)y u «nobdounas noarpynna (brpyrra)y, «Majibie» u «O0JBIIHE) TePHOIbI
34 packpbiBaTh cMbich [lepuoauueckoro 3akoHa J.M. MenzaeneeBa: 7eMOHCTPUPOBATh MOHMMAHUE MEPHUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JIEMEHTOB OT UX NojoxeHus B Ilepuonuueckoit cucreme
COOTHOCUTH OOO3HaueHHsI, KOTOpble HMerTcsa B Tabmuie «llepuoamueckas cucremMa xumuueckux snementoB JI.U. MenaeneeBa» ¢
3.5 YHCJIOBBIMH XapaKTEPHCTUKAMH CTPOCHHS aTOMOB XHUMHYCCKHX JJIEMEHTOB (COCTaB M 3apsn sapa, OOIIee YHCIO SIEKTPOHOB
U pacupeesieHNe UX 110 3JIEKTPOHHBIM CII0SM)
3.6 ONpEETATh CTENIEHb OKUCIIEHHSI DJIEMEHTOB B OMHAPHBIX COSTMHEHUAX
37 ONpEAEATh BUJ XUMHYECKOM CBA3U (xoBaJIeHTHAA u HOHHAsT)
B HEOPTaHWYECKHUX COCTMHEHMSIX
9 KUIACC
Kon nposepsiemoro . .
pe3yabTaTA IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMbl OCHOBHOI0 001ero 00pa3oBaHus
1 ITo Teme: «BemecTBo U XUMUYECKAs] pEAKIIHSD)
PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX MOHATHH: PacTBOP, AJIEKTPOJHUTHI, HEINEKTPOIUTHI, AIEKTPOJIUTHYECCKAS AUCCOIMAIINS, PEaKIIUN
11 HOHHOTO OOMEHa, KaTaJn3aTop, XMMIHIECKOe PaBHOBECHE, 0OpaTUMEBIC 1 HEOOpaTUMbIC PEaKIHU, OKHCIUTEIFHOBOCCTAHOBUTEIFHEIC PEaKIIHH,
OKHCJIUTENIb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJICHHE, AUIOTPOIUs, aM(pOTEPHOCTb, XMMHYECKas CBI3b (KOBAJCHTHAS, HOHHAS,
METAJUIMYECKas ), KPUCTANTUYECKask PenIéTKa, CIUIaBbl, CKOPOCTh XMMUYECKON peaKIuu
1.2 WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUECKUX MOHATUH U IPUMEHSATh 3TH MOHATHS ITPU OMMCAHUM BELECTB U X MPEBpaICHHUH
13 COCTABJISITh YPABHEHUSI DJICKTPOJIMTUYECKON TUCCOIMAIMM KUCIIOT, IIeTouel U CoJIe, MOIHBIE U COKpAIIEHHbIE YPaBHEHUS! peaklIni HOHHOTO
oOMeHa
1.4 PacKpBIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBHTEIIFHBIX PEAKIHIA MOCPEACTBOM COCTABJICHUS AIEKTPOHHOTO OayaHca dTHX PeaKIuii
1.5 IIPOBOJIUTH pacu€Thl 10 YPAaBHEHUIO XMMUUECKOH peakliuu
2 ITo remam: «Hemerasuibl ¥ MX coeMHEHUA» U «MeTalbl U UX COSTUHEHUSD)




Koa npoBepsiemoro

IIpoBepsieMble NpeIMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 0011Iero 00pa3oBaHus

pesyJjbTara

21 XapaKTepH30BaTh (OMHCHIBATH) OOLINE H cneunv(bnqecme XUMHUYECKHE CBOMCTBa MPOCTBIX M CIIOKHEIX BELIECTB, MOATBEPXkKIAA ONHCAHHE
IIpUMEpaMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIUX XMMHUYECKUX PeakLui

2.2 COCTABJIATh YPAaBHEHUS PEAKIINIA, MOATBEPKIAIOIINX CYIIECTBOBAHNE T€HETUYECKON CBA3U MEX/Ty BEIIECTBAMHU Pa3IMYHbIX KJIACCOB

23 IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BOBMOXKHOCTH IPOTEKaHWS XMMHUYECKHUX MPEBPALICHUNA B PazIMUHBIX
YCJIOBHSIX
CIIEZIOBATh IMPaBUIIaM TOJNB30BaHMS XUMUYECKON MOCYAOH M TabopaTOpHBIM O00OPYIOBaHHEM, a TAKXKE MPABIIIaM OOpAIIECHHs C BEMICCTBAMHU

24 B COOTBETCTBUH C HHCTPYKIMSIMU IO BHIITOTHEHUIO JTAOOPATOPHBIX XUMHIECKUX OIBITOB TI0 TOIYYSHHIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMuaka 1 yriaekucyoro rasa)
MPOBOANTE PEAKIINH, TOATBEPKAAIOIINE KaUeCTBEHHBIN COCTaB PA3JIMUHBIX BEIIECTB: PACIO3HABATH OIBITHBIM ITyTEM XJIOPHI-, OPOMILI, HOIHI,

2.5 kapOoHar, ¢pocdar, cunukat, cyabpaT, THAPOKCUINOHBI, KATHOHBI AMMOHUS, HOHBI U3yYEHHBIX METAIJIOB, IPUCYTCTBYIOLINE B BOJHBIX PACTBO-
pax HEOPraHUYECKUX BEIIECTB

3 Ilo Teme: «XuMUS U OKpPYKAIOIIAA CPENA»

3.1 pacKpbIBaTh CMBICT OCHOBHBIX XuMuyeckux noHstui: I1JIK BemniecTBa; Koppo3usi METAIIIIOB
IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIHHON AESTETHHOCTH — aHANN3 W CHHTE3, CpaBHEHHE, 00OOIICHNE, CHCTEMATU3AINIO, BEISIBIICHUE

3.2 MIPUYHUHHO-CIIECTBEHHBIX CBSI3€M — JJI1 M3Y4YEHMsI CBOWCTB BEILIECTB M XMMHUYECKHX PEAKIUH; €CTECTBEHHOHAYUYHbIE METO/bI [T03HAHUS — Ha-

OJiro/IeHNe, U3MEPEHUE, MOJIETUPOBAHNE, DKCTIEPUMEHT (PeaibHbII M MBICIICHHBIH )




5. ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1.1

Hpez[MeT XUMUH. POJIb XMMUH B )KU3HHU YE€I0BEKa. XUMUS B CUCTEME HayK. Tena u BemecTBa. dusnueckre CBOMCTBA BEILIECTB. ArperaTHoe
COCTOSIHHEC BCIICCTB

1.2

[Tonsitue o MeToax no3HaHusi B XuMuu. Yucrteie BeniectBa U cmecu. CriocoObl pa3iesieHus: cMeceit

1.3

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE OdyeMeHThl. CHUMBOJIBI XMMHYECKUX 3JIeMeHTOB. [IpocThle M clloXHBIE BeliecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE

1.4

XuMuueckas (I)opMyna. BaneHTHOCTE aTOMOB XMMHUUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BCIICCTB. OTtHOocuTeNnbHAsA aTOMHas
Macca. OTHOCHTCILHAS MOJICKYJIIpHAas Macca. MaccoBas m0JIsi XUMHYCSCKOIr0 3JIEMEHTA B COCTUHCHHUH

1.5

KonuuectBo BemiectBa. Monb. Mossipaas macca. B3auMocBsA3b KOJIMYECTBA, MACCHI U YUKCTIA CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rsl mo
dbopmysaM XUMUYECKUX COCTUHECHUN

1.6

dusndeckue U XUMUYECKHE SBJICHUs. XUMUYECKask peakius U e€ Mpu3HaKu. 3aKOH COXPAHEHHS MACChl BEIIECTB. XUMUYECKHUE YPaBHEHUS.
Krnaccudukanus XuMrUuecKux peakiui (COeqMHEHNs, Pa3I0KEeHHs, 3aMeIleHuUs, 0OMeHa)

1.7

XUMHYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHMUYECKOW TMOCYJOM, ¢ MpaBWIaMH pabOThl B JaOOpaTOpuM W MpUEMAMH OOpaIleHus C
7a00paTOpHBIM OOOPYJAOBAaHUEM, M3y4YEHHE U ONHCcaHuEe (U3NYECKUX CBOWCTB 00pa3loB HEOPraHWYECKUX BELIECTB, HaOIIOAEHUE
¢u3nueckux (IUIaBJIEHUE BOCKA, TasHUE JIbJa, paCTHpAaHUE caxapa B CTYNKE, KUIEHWE U KOHJEHCAlMsl BOJbl) U XUMHUYECKHX (TrOpeHue
CBEYHM, MpPOKAJIMBAHWE MEIAHON MPOBOJIOKH, B3aMMOAEHUCTBUE MeJla C KHUCIOTOM) sBIIEHHH, HaOJIOJEHHE U ONMCaHHE NPU3HAKOB
MPOTEKaHUs XUMUYECKUX PEaKIMi (pazokeHue caxapa, B3auMOJICHCTBHUE CEPHOU KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUe IHIpPOKCHIa
menu(Il) mpu HarpeBanuu, B3auMozelcTBUE xene3a ¢ pactBopoM conu Meau(ll), usydenue crnocoOoB pazaeneHust cMecei (¢ MOMOIIBIO
Maruurta, ¢QuIbTpOBaHHE, BbIMapUBaHUE, NUCTWUIALUSA, Xpomarorpadus), MPOBEIEHHUE OYUCTKH MOBApEHHOM cosn, HaOII0JeHHEe U
ONMCAHHUE PE3YJbTATOB INPOBEACHMS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJEIEH MOJIEKYJ
(11apoCTepKHEBBIX)

Baxueiimine NPpCACTABUTCIIN HCOPTraHNYCCKUX BCUICCTB

2.1

Boznyx — cmech razoB. Cocras Bo3nyxa. Kuciaopoa — anemMeHT u npocroe BemiecTBo. HaxoxieHre kuciopojia B npupoje, pusnueckue u
XxumMuueckue cpoictBa (peakuuu ropenus). Oxcuasl. [Ipumenenue kucnopoga. CrocoObl MOSydyeHHUs KHCIOpOAa B J1abopaTopuu U
npoMmbliieHHOCTH. KpyroBopot kucnoposa B npupose. O30H — aioTponHas MoupUKaIus KUCIopoaa

2.2

TemnoBoil 3 pexT XxuMudyeckor peakiui, TEPMOXUMHUECKHE YPaBHEHHUS, IK30- U dHJIOTepMUYecKe peakiuu. TommBo: yrojib U METaH.




Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

3arpsi3HEHUE BO3]lyXa, YCUIICHHE NapHUKOBOTO 3(deKTa, pa3pylieHne 030HOBOTO CII0s

2.3

Bonopon — anemeHT u npocroe BemiectBo. HaxoxaeHue Boroposa B IpupoJe, puznueckre U XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciorsl u conu

24

Monsipublii 00bEM ra3oB. Pacu€Tsl Mo XUMHYECKUM YpaBHEHUSIM

2.5

dusnueckue cBoiicTBa Bojbl. Boga kak pactBoputens. PactBopsl. HachklleHHble U HEHACBILIEHHbBIE pacTBOPLI. PacTBOpUMOCTh BELIECTB B
Bojie. MaccoBas J10J1s BEILlECTBA B pacTBOpe. XUMHUECKHUE cBoWcTBa BOJbl. OcHOBaHuUs. Poib pacTBOpPOB B PUPOJIE U B )KU3HU YEIOBEKA.
KpyroBopot Bozb! B ipupojie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ

2.6

Knaccugukamuss Heopranmdeckux coeaumHeHuit. Oxcuapl. Knaccudukanms oxcumoB: cosieoOpasyionime (OCHOBHBIE, KHCIOTHBIE,
amdorepHble) 1 Hecoseobpazyomue. Homenknarypa okcujoB. @uU3nueckue U XMMUYEeCKHe CBOWCTBA OKCUA0B. [losyueHne okcuioB

2.7

OcuoBanwms. Kmaccudukanysi ocHOBaHMIA: MIET0YN U HEPACTBOPUMBIE OCHOBaHUs. HoMeHKIaTypa ocHOBaHUN. DU3NYECKUE M XUMUYECKUE
cBolcTBa ocHoBaHUU. [losryuenne ocHOBaHMI

2.8

Kucnotel. Knaccudukanusa kuciaor. Homenknatypa kucioT. @u3ndeckue U XMMHYECKHE CBOMCTBA KHUCIOT. P akTUBHOCTH METAllJIOB
H.H. bekerona. [lonydyenue kucior

2.9

Conu. Homenknarypa coneil. dusnuecknue u XuMudeckue cporctsa coneil. [lonyuenue conen

2.10

I'ereTmueckas CBI3b MCKAY KjJIaCCaMH HCOPraHNYCCKUX COGJII/IHGHI/Iﬁ

2.11

XVUMUYECKUH SKCIIEPUMEHT: KauyeCTBEHHOE ONPE/CIIEHNE COAEepXKaHUs KHUCIOpOo/a B BO3AyXe, MOIyUYeHHE, cCOOMpaHue, paclio3HaBaHUE U
U3y4eHHE CBOMCTB KHUCIIOpOJa, HaOJIIOJEHUE B3aMMOJICHCTBMS BELIECTB C KUCIOPOJOM M YCJIOBUS BO3HUKHOBEHHS U MPEKpALICHUS
ropeHus (moxapa), 0O3HaKOMJIEHHE C 00pa3llaMH OKCHUJIOB M ONKCAHWE UX CBOWCTB, MOJIyu€HUE, COOMPAHUE, PACTIO3HABAHNE U U3Y4YEHUE
CBOWCTB Bojopona (ropeHue), BzaumojeiictBue Bopopona ¢ okcuaoMm Meau(Il) (Bo3MOXKHO HCHONB30BaHUE BHUAEOMATEPUATIOB),
HaOJ0/IeHue 00pa3lioB BEIIECTB KOJWYECTBOM | MOJIb, MCCIIEJOBAHME OCOOEHHOCTEM pacTBOPEHMS BELIECTB C Pa3IMYHOM pacTBOpH-
MOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM J0JIEH pacTBOPEHHOIO BEILECTBA, B3aMMOJECHCTBUE BOJABI C METaNIaMU
(HaTpueM © KajbleM) (BO3MOXHO HCIIOJb30BaHUE BUIEOMATEPHUATIOB), OMPEEICHUE PACTBOPOB KHUCJIOT U IIEJIOYEHd C TOMOIIBIO
WH/INKAaTOPOB, UCCIIEIOBaHNE 00pa3ll0B HEOPIraHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAOIIOJCHUE W3MEHEHHs OKPACKH MHIAMKATOPOB
B pacTBOpax KHUCJIOT M IIejouel, u3ydeHue B3aumojeiicTBus okcuga menu(ll) c pactBopoMm cepHOM KHUCIOTHI, KUCIOT C METaJUIaMH,
peakuuil HeWTpaln3aluy, MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHMI, BBHITECHEHHE OJHOIO METajla JAPYTUM M3 pacTBOpa COJIM, PEIICHHE
HKCIIEPUMEHTAJIBHBIX 33/1a4 M0 TeMe «BaxkHelune Kiacchl HEOPraHMYECKUX COSAMHEHUI»

HCpI/IOIlI/IquKI/Iﬁ 3aKOH U Hepno;u/lqecxaﬂ CUCTEMAa XMUMHNUYCCKHX JJICMCHTOB I[I/I Menpeneena. CTpOCHI/IC aTOMOB. XHMHYECKas CBS3b.
OKHCIUTEITBEHO-BOCCTAHOBUTEIBHEIE pCaKknuun

3.1

[TepBble MONBITKY KJIACCU(PUKALIMNA XUMHUYECKUX 3J1eMeHTOB. [ToHATHE 0 Tpynmax CXOJHBIX 3JIEMEHTOB (ILLEOYHBIE U LIETIOYHO3EMENbHbIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUJIBI U THIPOKCHIbI




Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
Ilepnonnueckuil 3akoH. Ilepuoanueckas cucrema xuMudeckux syeMeHToB .M. Menneneesa. Koporkonepuoasas U JUIMHHOIIEpUOAHAS
3.2 dopmbl [lepumonnueckor cucreMbl xuMmudeckux saemeHToB .M. Menneneesa. Ilepuonbl u rpynmbl. GU3HUECKHI CMBICT TOPSIKOBOTO
HOMEpa, HOMEPOB NIEPHOJA U IPYNIIbI JJIEMEHTA
Crpoenne aromoB. CoctaB aroMHbIX sjiep. M3oTomnel. DnekTpoHsl. CTpoeHHEe 3J1EKTPOHHBIX 000JI04eK aTOMOB HEpBbIX 20 XUMHUYECKUX
33 anemeHTOB Ilepuonnueckoi cucremst [I.1. MenaeneeBa. XapakTepucTuka XMMUYECKOT0O JIEMEHTA 110 €ro MOJI0KEeHHIO0 B Ileproanyeckon
cucreme JI.11. MenzaeneeBa
3aKOHOMEPHOCTH W3MEHEHUS paJinyca aTOMOB XUMHYECKHMX 3JIEMEHTOB, METAJUNIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB IO Ipynnam u
34 nepuogam. 3Hadenue llepuoanueckoro 3axona u Ilepuognueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB JUISl Pa3BUTUS HAyKU U MPAKTHUKHU.
J .. MenneneeB — yd€HbIN U IpaKJaHUH
3.5 Xumunyeckas cBsi3b. KoBajeHTHas (moJisipHasi U HENoJIsIpHasi) CBsI3b. DJIEKTPOOTPHUIIATEIbHOCTh XMMUUYECKUX 3J1eMeHTOB. MloHHas CBA3b
36 Crenenp okucieHuss. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. IIpomeccsl okucieHus u BoccTaHOBiIeHUsA. OKuCIMTENH U
BOCCTAHOBUTENH
XUMHUECKUHN IKCIEPUMEHT: M3yueHHe 0Opa3loB BEIECTB METANIOB M HEMETAJUIOB, B3aUMOJICHICTBHE IMIPOKCUIA LIMHKA C PACTBOPaAMHU
3.7 KHUCJIOT U ILEJ0Y€eH, NPOBEJECHUE ONBITOB, UJUTFOCTPUPYIOIIUX PUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHne, peakiun
pa3I0XKeHUs, COEAUHEHNS)
9 KJIACC
Kon IIpoBepsiemMblii 31eMeHT coepKaHUA
1 BemectBo n xumnueckas peakuus. Ilosropenune
[Tepnognuecknii 3akoH. Ilepumonmdeckas cucrema xummdeckux snemMeHToB JI.M. MenneneeBa. CTpoeHue aromMoB. 3aKOHOMEPHOCTH B
1.1 M3MEHEHUHU CBOWCTB XMMHUYECKUX 3JIEMEHTOB MEPBbIX TPEX MEPUOJIOB, Kallusl, KAJIbLIUA U UX COEAMHEHUN B COOTBETCTBUU C IOJIOKEHHEM
251eMEHTOB B [lepnonyeckoil cucTeMe U CTPOEHUEM MX aTOMOB
CrpoeHue BelecTBa: BHABl XUMHYECKOM CBS3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIIA
10 KPUCTAJIIMYECKON pelEéTKU U BUJa XUMHYecKol cBs3u. Kinaccudukanus 1 HOMEHKIaTypa HEOPraHWYEeCKUX BEUIeCTB (MEXAyHapoHas U
) TpUBHAJIbHASA). XUMUYECKUE CBOICTBA BEIIECTB, OTHOCSIINUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKHX COEIMHEHUMN, FTeHeTUYeCcKas CBs3b
HEOPraHMYECKUX BEIIECTB
Knaccugukaius XuMHUUECKUX peakluii o pa3IMuHbIM IPU3HAKaM (110 YUCIy U COCTaBY YYacCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEIJIOBOMY
1.3 3d¢deKTy, Mo HM3MEHEHHIO CTEleHEH OKHMCIEHUS XHMHUYECKHUX 3JEMEHTOB, MO0 OOpaTHMOCTH, MO Y4YacTHIO Karaiau3aTopa). DK30- U
HHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUECKNE ypaBHEHUS. [IOHATHE O CKOPOCTH XMMUYECKON PEaKIIUU
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1.4

[Tousitue 00 06paTI/IMBIX n H€O6paTI/IMBIX XUMHUYCCKUX PCAKIHAX. IlonsaTe 0 TOMOTEHHBIX U T CTCPOIrCHHBLIX PCAKIHAX. Iloustue o
XUMHUYCCKOM PaBHOBCCHUHU. (DaKTOpBI, BJIMAOIHUEC HA CKOPOCTH XHUMHUYECKOU PEAKIMHU U IMOJTOXKCHUEC XUMHNYCCKOI'O paBHOBECHU A

L.5

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pcaKkuuu, 3JICKTpOHHBII71 0alaHC OKHCIUTEIBHO-BOCCTAHOBUTCIHLHOM pCaKkuu. CocraBicHue
ypaBHeHPIfI OKHCJIHUTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C MCITIOJIb30BAHUEM MECTOAA SJICKTPOHHOI'O OanaHca

1.6

Teopust 3AEKTPOTUTUYECKON AUCCONUALMHU. DJIECKTPOJIUTHI U HEIJIEKTPOJUThl. KaTMOHBI, aHMOHBI. MexaHu3M JUCCOIMAIMU BEIIECTB C
Pa3IUYHBIMU BUJAMHU XUMUYeCKOM cBsi3u. Crenenpb auccounanuu. CUibHbIE U caadble 3JIeKTpoauThl. Peakiiu noHHOro oomMeHa. Y ciaoBus
MPOTEKaHUs peakUuid MOHHOTO0 OOMEHa, MOJHBIE U COKpAIIEHHbIE MOHHBIC ypaBHEHUsS peakiuil. CBOWCTBA KHUCIOT, OCHOBAaHHUM U coleit
B CBETE MpeJCTaBICHUN 00 AeKTposuTHYecKon aucconnanun. KauectBeHnble peakiuu Ha HOHBL [loHsTHE O THApOIN3E coeit

1.7

XUMHUUECKUH KCIIEPUMEHT: 03HAKOMIJIEHHE C MOJAESAMH KPUCTAIUIMYECKUX PEHIETOK HEOPraHMUECKUX BELECTB — METAJUIOB M HEMETAJIJIOB
(rpaduta u anmasa), CI0KHBIX BEILECTB (XJIOpHUJIA HATPHUsI); UCCIETOBAHUE 3aBUCMOCTH CKOPOCTU XMMHYECKOW peaklMU OT BO3JEHCTBUS
pasInYHbIX (AKTOPOB; HUCCIEIOBAHUE AIIEKTPOINPOBOJHOCTH PACTBOPOB BEILECTB, Mpoliecca AMCCOLMALUU KUCIOT, Ienoded U colsei
(BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPUANIOB); MPOBEACHUE OIBITOB, WUIOCTPUPYIOLIMX IMPU3HAKK IMPOTEKAHUS pPEAKLHU HOHHOIO
oOMmeHa (o0Opa3oBaHHMe OCajJKa, BbIJEJNEHHE ra3a, 00pa30oBaHUE BOJIbl); OIBITOB, WUIIOCTPUPYIOIIMX MPUMEPBl OKUCIUTEIbHO-BOCCTAHO-
BUTENbHBIX peakuuil (ropeHHe, peakUUH pas3iokKEeHUs, COECIUHEHHS); pacllO3HABAHME HEOPIaHWYECKUX BELIECTB C IIOMOIIbIO
Ka4eCTBEHHBIX PEAKIIMI Ha HOHBI; PEHICHUE SKCIIEPUMEHTAIbHBIX 3324

Hemeramns u ux COCIMHCHUA

2.1

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHble cTeneHH okucieHus. CTpoeHue M (usnueckue
CBOICTBa MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHUYECKHE CBOWCTBAa Ha MpuUMeEpe Xjopa (B3aUMOJAEHCTBHE C METalJlaMU, HEMETAJUIAMH,
menoyamu). XnopoBogopo. CossHast KUCI0Ta, XUMUYECKHE CBOWCTBA, MOJydyeHHe, MpUMeHeHue. JleficTBre XJiopa U XJIOpOoBOOpOJa Ha
OpraHu3M 4YejoBeKa. BaxkHelmme XJI0puapl 1 UX HAX0XKACHUE B IPUPOJE

2.2

Ob6mas xapakrepuctuka 31eMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHble CTENEeHH okucieHus. CTpoeHue u
¢u3nueckre cBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIIHbIE MOAU(DUKALIMU KUCIOPOAA U cepbl. XMMUYECKHE CBONCTBA
cepbl. CepoBoOpOJ, CTpoeHHE, (pU3NUecKre U XUMUYecKue cBoicTBa. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUAOB. CepHas
KHCJIOTa, (PU3MYECKUEe U XUMHUYECKHE CBOWCTBa (00IIME Kak MPEACTaBUTENs Kiacca KUCIOT U cnenuduyeckue). XuMHUECKUE PEaKIIUH,
JeKallye B OCHOBE ITPOMBIIIUIEHHOTO crI0c0o0a MOoTy4eHus: cepHON KUCnoThl. [Ipumenenne. Comu cepHOM KUCIIOTHI, KAUECTBEHHAsl PeaKLys
Ha cynb¢aT-uoH. HaxoxaeHue cepbl U €€ cOeqUHEHUI B NMPHUpoJie. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIeH Cpeibl COeAMHEHUSIMH CEepBI
(KMCIIOTHBIE 0K, 3arPs3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €0 NMPeI0TBPAIEHUS

2.3

OOmast xapakTepucTuka 3j1eMeHTOB VA-rpynmbl. OcCoOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHbIE CTEMEeHW OKHUCIEHHUs. A3OT,
pacrnpocTpaHeHHe B MpHUpoAe, (Qu3myeckue M XUMHUeckue cBoicTBa. KpyroBopor azora B mpupoae. AMMHUAK, ero (uznyueckue
U XUMHYECKHE CBOWCTBa, ModydyeHue U mnpumeHeHue. Comum aMMOHUS, HMX (u3MYeckHMe M XUMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHBI aMMOHHUSA. A30THas KHUCJIOTa, €€ mojiyuyeHue, (u3Nueckue M XHMMHYeCKHe CBOMCTBa (oOmiue Kak
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NpeJCTaBUTENsl KJlacca KUCIOT U cnenuduyeckue). Vcrnonp30BaHne HUTPATOB M COJIEH aMMOHUSI B KaU€CTBE MUHEPAIbHBIX YIOOpPCHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeJibl COETMHEHNUIMU a30Ta (KUCIOTHBIE TOXKAM, 3arpsi3HEHHE BO3AyXa, I04YBbI U BOJTOEMOB)

24

®ocdop, amnorponHsie Moaudukammu QGocdopa, ¢uznueckue n xummuyeckue cpoictBa. Oxcun ¢ocdopa(V) u docdopnas xuciora,
(u3nUecKre 1 XUMUIECKHE CBOWCTBA, mojyueHue. Mcnonp3oBanue pocdaToB B KauecTBE MHHEPAIBHBIX YIO0OPCHUI

2.5

OOmast xapakTepuctuka 3j1eMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTEIEHU OKHCICHHS. YTIEpO[,
AUTOTPOITHBIE MOTU(PUKALINN, PACIIPOCTPAHCHUE B TIpUPOJIe, PU3UUECKIEe U XUMHUYECKUE CBOWMCTBA. Ancopouus. KpyroBopor yriepona B
npupone. Okcupl yrieponaa, ux (u3nueckue U XMMHUUYECKHUE CBOMCTBA, ACMCTBHE HA >KMBBIC OPraHU3MbI, MOJyYEHHE U TMPUMEHEHHE.
DKOJOTHYECKHE MPOOJIeMBI, CBsI3aHHBIC ¢ OKcuaoM yriepona(lV); rumore3a rao0anbHOrO MOTEIUICHHS KIIMMATa; MAPHUKOBBIA AP PEKT.
VYronbHas KuCIOTa U €€ CoNu, UX (pr3nyYecKre 1 XUMHUYECKHE CBOMCTBA, MMOJydyeHHe U puMeHeHne. KauecTBenHas peakuus Ha KapOoHAT-
noHsbl. Mcronp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH U CEJILCKOM XO035HCTBE

2.6

[TlepBoHayanpHble MOHATHS OO0 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSX yriaepojaa (MeTaH, 3TaH, STWUJIEH, alleTWIEH, 3TaHOoll,
TIIMIEPUH, YKCyCHasi KucioTa). X coctaB m xummyeckoe ctpoeHue. [loHsTHe 0 OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: KHUpaxX, Oenkax,
YIJIEBOJAX — M UX POJIM B J)KM3HU YeJIoBeKa. MaTepuanbHOE €IMHCTBO OPTaHMYECKUX U HEOPraHUYECKUX COCAVMHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBa, IMONydeHHEe W mpuMmeHeHne. CoenuHeHHs KpeMHHs B mpupoxae. OoOmme
npenctaBieHus 06 okcuae kpeMHus(IV) u kpemuueBoil kucnore. CHUIMKATHI, UX HCIOIH30BAHUE B OBITY, METUIIUHE, POMBIIILICHHOCTH.
Baxweiimme cTpouTenbHbIE MaTepUaibl: KEpaMHKa, CTEKJIO, IIEMEHT, OeToH, xkene300eToH. [IpobGnembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B MOBCEAHEBHON KU3HU

2.8

XVUMUYECKUN SKCHEPUMEHT: M3ydyeHUEe O00pa3lioB HEOPraHMUYECKHUX BEIIECTB, CBOWCTB COJIIHON KHUCIIOTHI; MPOBEJEHHE KaueCTBEHHBIX
peakuMii Ha XJIOPUA-MOHBI M HaOJIIOJICHHE NPU3HAKOB MX IPOTEKAHMs; OMbITHI, OTpakaroulue (U3NYecKue M XMMHUUYECKHE CBOICTBa
TaJIOTEHOB U MX COEAMHEHHUU (BO3MOXHO MCIIOJIb30BAHME BUAECOMATEPUAJIOB); O3HAKOMIIEHHE € 00pasllaMU XJOPHUAOB (rajlor€HUOB);
O3HaKOMJIEHHE ¢ oOpa3laMu cepbl U €€ COEJUHEHUSMH (BO3MOXHO MCIIOJIb30BaHME BHUAEOMATEpPHAIOB); HaOIIOJEeHHE mpolecca
oOyrauBaHUs caxapa MoJ JEHCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI, M3YYEHHE XMMHUYECKUX CBOMCTB pa30aBIIEHHON cepHOM
KHCJIOTHI, IPOBE/IEHNE KaYeCTBEHHON peakiMy Ha Cynb(aT-uoH U HAOII0AeHNE MpU3HaKa e€ MPOTEKaHus; 03HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBamMu a3zoTa, (ochopa M MX COeAMHEHUH (BO3MOXKHO HCIOJIb30BAHHME BHEOMAaTepHUalioB), oOpa3laMu a30THbIX M (pochopHbIX
ynoOpeHuit; moiaydyeHue, coOupaHue, pacro3HaBaHue U U3y4eHUE CBOICTB aMMHaKa; MPOBEJIeHNE KaUeCTBEHHBIX PEaKIUii Ha MOH aMMOHUS
u pocdar-uoH M H3yyeHUE MPU3HAKOB UX MPOTEKAHUs, B3aUMOJEUCTBHE KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MEAbIO (BO3MOXHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); M3YUYEHHE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa, rpadura, ¢ysuiepeHa; 03HaKOMIJIEHHE C
MPOLECCOM aAcopOLMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MpPOTHMBOrasa; IOJy4YeHHUE, coOupaHue,
pacrio3HaBaHHUE U U3YYE€HHE CBOMCTB YIJIIEKHCIOro ra3a; MpOBeJeHNEe KaueCTBEHHbBIX peakIfii Ha KapOOHAT- U CUJIMKAT-UOHBI U M3y4YeHHE
MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIIEHUE C MPOAYKIUEN CUIMKATHONW MPOMBIIIEHHOCTH; PELIEHNE SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe
«BakHelme HeMeTauIbl U UX COEAUHEHUS
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Mertamisl 1 uX COCAUHCHUA

3.1

OO0mias XxapakTepUCTHKAa XMMHUYECKUX JJIEMEHTOB — META/UIOB Ha OCHOBAHHMHM MX IOJIOXKeHUs B [lepromudeckoil cucteMe XMMHUYECKUX
anemenToB /.M. MenneneeBa u ctpoeHust aromoB. CTpoeHHE MeTayuioB. MeTraminueckas CBs3b M METAJUIMYECKas KpPUCTAIMYecKast
peméTka. DIEKTPOXUMHUYCCKUH PsiI HAPSHKEHUH METaJLIOB

3.2

dusnueckue U XMMHUYECKHE CBoMcTBa MeramoB. OOume crnocoObl noyyuyeHuss MeTaiioB. [IoHATHE O KOPPO3UH METalIOB, OCHOBHbIE
c1oco0bl 3aUTHl UX OT Koppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHMM, OpOH3a) M X IPUMEHEHHE B ObITY M IPOMBIIUIEHHOCTH

33

Il{eounble MeTasulbl: IonokeHHe B Ilepuomgmueckoil cucreme xumudeckux sieMeHToB .M. MeHneneeBa;, CTpPOCHHE HX aTOMOB;
HaxoXxjaAeHue B npupoje. Pusnueckue u XMMUUECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUABI U TUAPOKCUABI HATPUS U KaJUs.
ITpyMeHEeHNE NIETOUYHBIX METAJUIOB U UX COEAMHEHUN

34

[IlenoyHoO3eMeNbHBIE METAIUIBI MArHUM U KaJIbLUMK: TOJIOKeHHe B llepuoamyeckor cucreme xumuueckux sneMeHToB [[.M. Mennaeneena;
CTPOCHHE UX aTOMOB; HaXOXXJIE€HUE B mpupoje. PU3MYECKHE M XMMHYECKHE CBOMCTBA MarHus W Kaiblius. BakuHeilmme coenuHeHUs
KaIbIUs (OKCHUI, TUAPOKCU, Con). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHCHUs

3.5

AmromuHui: nonokenue B Ilepuonuueckoit cucreme xumuueckux 3nemeHToB .M. MenneneeBa; crpoeHHe aToMa; HaX0KIEHUE B IPUPOJIE.
Du3nyecKue U XMMUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHBIE CBOICTBA OKCHIA M THAPOKCH/IA ATFOMUHHS

3.6

Kene3o: nonoxenue B [lepuoanueckoil cucreme xuMuueckux snemeHToB [[.M. MenzaeneeBa; CTpOCHUE aTOMa; HAX0XKJACHUE B IPUPOJIE.
duznyeckue ¥ XUMUIECKre cBoicTBa xene3a. Oxcuapl, ruapokcusl U conu xkene3a(ll) u xenesza(Ill), ux cocras, cBoicTBa U MONTyuyeHUE

3.7

XVWMHUYECKUH 3KCTICPUMEHT: O3HAKOMJICHHE ¢ oOpa3laMd METa/UIOB M CIUIAaBOB, UX (PU3NYCCKUMHU CBOWCTBAMU; MU3YyUCHHUE PE3YIHTATOB
KOPPO3UHU METAJUIOB (BO3MOKHO HCIIOJH30BAHKHE BUEOMATEPHATIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHIA KalblUs U HATPUS C BOJIOM
(BO3MOKHO HCITOJTb30BaHHE BHJICOMATEPHAJIOB); HWCCIEAOBAHHE CBOMCTB JKECTKOW BOJBI, INpOILECCA TOPEHHS JKelle3a B KHCIOPOE
(BO3MOYKHO MCHOJIB30BAaHUE BUICOMATEPHATIOB); MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUi HAa MOHBI (MarHus, Kalblus, aTlOMUHUS,
nuHka, xxenesa(ll) u xeneza(lll), meau(1l); HabmrogeHME U ONMCaHKE MTPOIIECCOB OKPAIMBAHUS TUIAMEHN HOHAMH HATPUS, KIS U KaJIbIIH
(BO3MOXKHO HCIIOJIb30BAaHHE BHUJICOMATEPHANIOB); HCCIeA0BaHHE aM(pOTEPHBIX CBOMCTB THAPOKCHIA ANIOMUHHUS W THIPOKCHIA ITUHKA;
pelIeHne SKCIEPUMEHTATBHBIX 3a/1a4 110 TeMe «BakHelIme MeTaJlIbl ¥ X COCTMHEHUS)

XUMHS 1 OKpY>KaroIlas cpenia

4.1

Hogrlie MaTepuajibl U TCEXHOJIOTHUH. BCH_ICCTBa n MaTrcepuajbl B HOBCC,Z[HCBHOﬁ JKM3HH YeloBeKa. XUMHS U 300POBBE. bezomacHoe
HCITIOJB30BaHHUEC BCIICCTB U XUMHNYCCKUX peaKHI/Iﬁ B 6BITy. HepBaﬂ MOMOIIB TP XUMHYCCKUX 0XKOrax U OTPaBJICHUAX

4.2

OCHOBBI 3KOJIOTUYECKONW TPaMOTHOCTH. XMUMHUYECKOE 3arpsizHeHue okpysxkaromeil cpensl I1JIK. Pons XumMum B pemieHMH 3KOJIOTHYECKUX
npobusieM. [lpupoaHbie HCTOYHUKHU YTIIEBOAOPOJIOB (YroJib, IPUPOHBINA ra3, HEPTH), MPOAYKTHI UX MEPepabOTKU, UX POJb B OBITY U MPO-
MBIILIJIEHHOCTH

4.3

XVMMHYECKUH SKCIEPUMEHT: U3y4yeHue 00pa3Ii0B MaTepHaIoB (CTEKJIO0, CIUIABbl METAJUIOB, MOJUMEPHbBIE MaTEPUAJIbI)




6. IMIPOBEPSIEMBIE HA OI'D IO XUMWHM TPEBOBAHMS K PE3VJBTATAM OCBOEHHS OCHOBHOWM OBPA3OBATEJBHOM
IMPOI'PAMMbI OCHOBHOT'O OBIIET'O OBPA3OBAHUA

Kox npoBepsiemoro IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJjibTaTaM 0230BOro YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbLHOM
TpeOoBaHus NMPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanust Ha ocHoBe PI'OC

1 IIpencrasnenue:

0 II03HABAaEMOCTU SIBJIEHUN NPUPOJbl, TOHUMAaHUE OOBEKTUBHOW 3HAYMMOCTU OCHOB XMMHUYECKOM HayKu Kak 00JacTH
1.1 COBPEMEHHOI'0 €CTECTBO3HAHMSA, KOMIIOHEHTa OOIed KyJIbTYpbl M HPAKTHUECKOW JAEATEIIBHOCTH YEJIOBEKa B YCIOBHAX
COBPEMEHHOT0 00IIeCTBa; IOHUMAHUE MECTa XUMHUH CPEIH IPYTUX €CTECTBEHHBIX HAyK

0 HAayYHBIX METOJAax IMO3HAHHWS, B TOM YHCIIE SKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJAaX HCCIIEJAOBAHUS BEIIECTB U
U3y4YCHUS] XUMUYECKUX PEaKIHii; yMEHNUE HCIIOIb30BaTh MOACIH JJIsl OOBSICHEHHS CTPOCHUS aTOMOB U MOJICKYT

o chepax npodeccHOHATBHON NEATETBHOCTH, CBSI3aHHBIX C XUMHEH U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTIDKEHUSIX XMMUYECKOH HAayKH, YTO TO3BOJHT OOYy4aroIIMMCSl pacCMaTpHBaTh XMMHIO Kak cdepy cBoeil Oymymieit
npodeccHOHaNBHON JNEeSTeNFHOCTH U CAENaTh OCO3HAHHBIM BBHIOOP XMMHHU KaK MPOQHILHOTO MpeaMeTa MpH Iepexoae Ha
YPOBEHb CpeIHEr0 00111eT0 00pa3oBaHUs

2 Brnanenue cucteMoil XUMHUECKUX 3HAHUH U YMEHHE TPUMEHSITh CUCTEMY XMMHUYECKUX 3HAHHH, KOTOpasi BKIFOYAeT:

1.2

1.3

BAOXHEHMIINE XUMHUYECKHE IOHATUSA: XMMHYECKHM 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO,
OIHOPOAHAs W HEOJHOPOJHAs CMECh, OTHOCUTEIIBHBIC aTOMHAas M MOJEKYJISIpHAas MacChbl, KOJIMYECTBO BELIECTBA, MOIb,
MOJISIpHAs Macca, MOJIIPHBIA OOBEM, OKCHJ, KHUCIIOTa, OCHOBAaHHWE, COJb (CpeAHss), XUMHUYECKas peakuusi, peakluu
COEIMHEHUs, PpEeaKIMU pPa3JIO0KEHUs, PEeaKUUu 3aMelIeHus, peakuuu oOMeHa, TerioBod 3(ddexT peakuuu, 3K30- U
OHIOTEPMHUYECKNE PEAKIIMH, PACTBOP, MAaCCOBAsl JI0JII XMMUYECKOIO JJIEMEHTA B COCAMHEHUH, MacCoBasl 10JI1 U IIPOLEHTHAsI
KOHLIEHTpAlLlMsl BEIIECTBA B pPACTBOpE, SApO aToMa, JJIEKTPOHHBIA CIOW aTomMa, aToMHas OpOWTalb, pPaaAUyC aTroMa,
BAJICHTHOCTb, CTEIEHb OKHUCJIEHMS, XMMHUYECKasl CBSA3b, JJIEKTPOOTPULATENBHOCTh, MOJSAPHAS W HEMOJISIPHAs KOBAJICHTHAS
CBSI3b, HOHHASI CBS3b, METAJUTMUECKAs CBSI3b, KPUCTAIMYECKAs pelIéTka (aTOMHasl, HIOHHAs!, METAJUIMYECKasi, MOJIEKYJIIpHas ),
WOH, KAaTHUOH, aHWOH, OJJIEKTPOJIUT U HEIIEKTPOJIUT, 3JIEKTPOJIUTHYECKas] AMCCOLMAIMS, PEaKlUUd HOHHOTO OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIMM, OKUCIMTEIb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHE, DIIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHMble pPEakllid, CKOPOCTh XMMHUYECKOM peakuuu, Katanuzartop, 1K,
KOPPO3Usl METAJIJIOB, CIUIABbI

OCHOBOIIOJIAararomure 3aKOHbI XHMHUHU: 3aKOH COXPAHCHUSA MACCHI, HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH I[I/I MGHJICJ'ICCBa, 3aKOH
IIOCTOSAHCTBA COCTaBa, 3aKOH ABOFaJIpO

2.1

2.2
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2.3 TEOPUU XHUMHUHU: ATOMHO-MOJIEKYJIIpHAsi TEOPHsl, TEOPUS DJIEKTPOJUTHUECKON AUCCOLUALIN
3 Bnanenue ocHOBaMU XMMHYECKON TPaMOTHOCTH, BKIIFOYAKOLIEH:
YMEHHUE IPaBUIbHO UCIOJIb30BaTh U3yUCHHbIE BEILIECTBA U MaTepuaisl (B TOM YHUCIIe MUHEpaIbHbIE Y0OpEHHs, METAILIbI U
CIUIaBBI, MPOAYKTHl NEepepadOTKH MPUPOAHBIX MCTOYHHUKOB YIIIEBOJOPOJOB (YIIL, MPUPOJHOTO ras3a, He(pTH) B OBITY,
3.1 CEILCKOM XO03SIHCTBE,
Ha MPOW3BOJICTBE M MOHMMAaHUE 3HAYCHHS KHUPOB, OCIKOB, YIIIEBOJIOB JUIsl OPraHW3Ma YeJIOBEKa; YMEHHE MPOTHO3UPOBATH
BJIMSIHUE BEILECTB U XUMUYECKUX ITPOLIECCOB HA OPraHU3M YEJIOBEKA M OKPYKAIOLYIO IPUPOJHYIO CPENY
3.2 yYMEHUE UHTErPUPOBATh XMMUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX YUeOHBIX NIPEIMETOB
33 HaJIMYue OIbITa paboThl C pa3IMYHBIMU HCTOYHMKAMU HHPOpMALUMM 10 XUMUU (HaydHass U HAy4dHO-TOIMYJIApHas
JUTEpaTypa, CI0BapHu, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)
34 yMeHHEe O0BEKTUBHO OLICHMBATh MH(OPMALMIO O BEILIECTBAX, UX MPEBPAILEHUSIX U MPAKTUYECKOM NPUMEHEHUHM U YMEHUE
UCIIOJIb30BaTh €€ JUIsl pelIeHUs yueOHO-1103HABATENbHbBIX 3a/1a4
4 Bnagenue ocHoBaMHM NOHATUMHOIO anmnapara i CUMBOJIMYECKOTO S13bIKa XUMUU JUISL COCTaBJICHUS (OPMYJT HEOPTraHUUECKUX
BEIIIECTB, YPaBHEHUM XMMUYECKUX peakiuii; ocHoBaMu xumuueckoir HomeHknatypsl (IUPAC u TpuBHanbsHO)
YMeHue oOBACHATH CBSI3b MOJOXKEHHUs 31eMeHTa B Ileproauueckoil cucteMe ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS
5 aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB M 3apsj sjpa, oOliee YUCIIO 3JEKTPOHOB), pAclpeJeIEeHUEM 3JIEKTPOHOB IO
DHEPreTUUECKUM YPOBHAM aTOMOB MEPBBIX TPEX NEPUOAOB, KTl U KaJIbLUs
[lpencraBienne O  MEPUOAMYECKOM  3aBUCUMOCTM  CBOMCTB ~ XMMHMUYECKHMX  9JIEMEHTOB  (paauyc  aroma,
6 AIIEKTPOOTPHUILIATEIBHOCTD), IPOCTHIX M CIIOKHBIX BELIECTB OT MOJIO0XKEHUS Ay1eMeHTOB B [leproauueckoii cucreme (B Majiblx
NepuoJiax U IIaBHBIX MOATPYIIAX) U SJIEKTPOHHOTO CTPOSHMSI aTOMa
7 YMmenue kinaccuupoBaTh:
7.1 XUMHUYECKHE AIEMEHTBI
7.2 HEOpPraHUYECKUE BEIECTBA
7.3 XUMHYECKHE PEAKIIUI
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMHYECKUX JIEMEHTOB, 3apsij HOHA
8.2 BHJI XUMUYECKOH CBSA3U U TUI KPUCTAIINYECKON CTPYKTYPBI B COEAMHEHUSX
8.3 XapaxkTep Cpe/bl B BOJHBIX PaCTBOPAX BEMIECTB (KHUCIOT, OCHOBAHUH)
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8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepru3oBaTh (U3MUECKUe U XUMUYECKHE CBOMCTBA!
91 MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJIOpOA, TpaduT, anmas, KpeMHHH, a3oT, ¢ocdop, cepa, Xjop, HATpUil, Kalu,
MarHuM, Kajablui, aTFOMUHHM, KEIe30)
CIIOKHBIX BEILECTB, B TOM YMCJIE MX BOJHBIX PAcTBOPOB (BOJA, aMMHakK, XJOPOBOJOPOJ, CEPOBOIOPOA, OKCUABI M
9.9 ruapokcuabl MetaioB [-11A rpynn, amomunus, menu (II), nunka, sxenesa (II u III), okcuasr yraepoaa (II u 1V), kpemuus
' (IV), azora u dpocthopa (Il u V), ceprr (IV u VI), cepancras, cepHasi, a30TUCTast, a30THasA, GochopHasi, yroabHasi, KpeM-
HUEBasl KUCJIOTa U UX COJIH)
9.3 MPOrHO3MPOBATH M XapaKTePH30BaTh CBOMCTBA BEILLIECTB B 3aBUCUMOCTH OT UX COCTaBA M CTPOCHHS, IPUMEHEHNE BEIIECTB B
3aBHCHUMOCTH OT X CBOMCTB, BO3MOXHOCTh IPOTEKAHUSI XUMUYECKUX MPEBPAILICHUN B Pa3INYHBIX YCIOBUIX
10 YMeHHne COCTaBIATh MOJICKYJISIPHBIE U HOHHBIE YPAaBHEHUS PEaKIIHii, B TOM YHUCIIE:
10.1 peakIuii HOHHOTO OOMEeHa
10.2 OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMI
10.3 WTIOCTPUPYIOMINX XUMUYECKHE CBOMCTBA N3YYSHHBIX KJIACCOB (TPYII) HEOPTaHUYECKHIX BEIIECTB
10.4 HOJATBEPKIAIOIIMX T€HETUYECKYIO B3aUMOCBS3b MEX/ly HUMU
11 YMeHue BEIMUCHATH (TPOBOJUTH PACUEThI):
11.1 OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO i MOJIIPHYIO MacChl BEHIECTB, MACCOBYIO JIOJTI0 XUMHUYECKOTO JIEMEHTA B COCIMHEHUHU
11.2 MacCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJINYECTBO BELIECTBA U €r0 Maccy, 00beM ra3os
114 M0 YpaBHEHHSIM XMMHUYECKUX DPEAKIMi M HaXOAUTh KOJIMYECTBO BEIIECTBA, 00BEM M MacCy pPEareHTOB WM MPOAYKTOB
peaxkiuu
12 Brnagenwue (3HaHUE OCHOB):
1.1 OCHOBHBIMM METOJAMU HAayYHOTO TMO3HaHUS (HaOlIoleHue, U3MepeHHe, SKCIIEPUMEHT, MOJETUPOBaHMUE) MPHU H3yYEHUU
BEIIECTB U XMMHUECKHX SIBJICHUI; yMEHHE CHOpMYIUpOBaTh NPoOIeMy U MPEUIOKHUTD ITyTH €€ peleHus
12.2 0e30macHoOl paboThl ¢ XUMHUUECKUMHU BELIECTBAMH, XUMHUUECKON MOCYI0H 1 TaOOpaTOpHBIM 000pYI0BAaHUEM
npaBuJiaMu 0€30MacHOro oOpallleHus C BElEeCTBAaMH, HCIHOJIb3YEMbIMU B MOBCEAHEBHON JKU3HU, NPaBUJIaMU MOBEICHUS B
12.3 LENsAX cOepeKeHUs 3/10pOBbs U OKpYXKAroIllel MPUPOIHON Cpebl; MTOHMMaHUe Bpena (OMacHOCTH) BO3/CHCTBUS HA )KUBbIE

OpTraHHU3MbI OHpe)IeJ'IéHHI)IX BCIICCTB, crmoco0oB YMCHBIICHUA U MTPEAOTBPAIICHUA UX BPECAHOT'O BO3JIGI>’ICTBH$I
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13 Hanuuue npakTuuecKkux HaBbIKOB IUIAHUPOBAHMSI U OCYIIECTBICHUS CIECAYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:

13.1 M3Yy4eHHUE U onucaHue (PU3NMUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C (bu3MYECKUMU U XUMUYECKUMU SIBICHUSIMH; OIBITHI,
WUTIOCTPUPYIOLTUE TPU3HAKHU MPOTEKAHUS XUMUUYECKUX PEaKIIUid

13.2 W3YYEHHE CIIOCOO0B pa3elieHus] CMecei

133 MOJY4EHNE KHCIIOPOAA U H3YUEHHE ero CBOMCTB; MOJIy4E€HHE BOJOPOJIa U M3YUEHNE Ero CBOICTB; MOJIY4EHHUE YTIIEKUCIIOTO
ra3a u U3y4eHHue ero CBOMCTB; MOJy4YeHUE aMMHaKa U U3y4eHHE €ro CBOICTB

13.4 MIPUTOTOBJICHUE PACTBOPOB C OMpEACIEHHON MacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA

135 NMPUMEHEHHE HHAUKATOPOB (Takmyca, MeTHIIOpaHXa U (GeHondranenHa) Ui ONpeIeIeHUsT XapaKTepa Cpebl B pacTBOPax
KHUCTIOT U Ienoueit
HCCTIEIOBAaHNE M OIMCAHUE CBOMCTB HEOPraHMYECKUX BELIECTB PAa3UYHBIX KIACCOB; M3Y4YE€HHE B3aUMOJACHCTBUS KHCIOT C

13.6 METaJUTaMH, OKCHIaMH METAJJIOB, PAaCTBOPHUMBIMU U HEPACTBOPUMBIMH OCHOBAHHSIMU, COJISIMU; IMOJIYYCHHE HEPaCTBOPUMBIX
OCHOBaHUI; BHITECHEHHE OJHOIO MEeTajjia APYTMM U3 pacTBOpa COJIM; HCCeloBaHUE aM(pOTEPHBIX CBOMCTB TMIPOKCUIIOB
ATFOMHUHUS W [IMHKA

13.7 pelieHne YKCIePUMEHTANBHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COSTUHEHUNY; « DIEKTPOTUTHIECKAS
JTUccoLranusy; «BaxxHele HeMeTalIbl U UX COeIUHEHU»; «BakHel e MeTabl U UX COSAMHEHUS»
XUMHUYECKHE SKCTIEPUMEHTHI, HILTIOCTPUPYIONINE TPU3HAKY TIPOTEKAHUS PeaKIMii HOHHOTO 0OMEHa; KaueCTBEHHBIC PEaKIuu

13.8 Ha TMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaxX MOHBI XJIOPHI-, OpOMUA-, HOIUM-, CyibdaT-, hochar-, kapboHaT-, CUITUKAT-
AQHUOHBI, TUJPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KajbIus, alllOMUHHUS, XKene3a (2+) u skenesa (3+), meau (2+),
[IUHKA

14 YMenue:

14.1 MPEACTABISITh PE3yJabTaThl OSKCIEpUMEHTa B (opMe BBIBOJOB, J0KA3aTelbCTB, T'PaQUKOB W TaONIUIl W BBISBIATH
SMITUPUYECKHE 3aKOHOMEPHOCTH

142 YCTaHABIMBATh CBS3M MEXAY pealbHO HAOMIOMAEMBIMU XMUMHUYECKUMHU SIBICHUSMH W IPOILIECCAMU, MPOUCXOJSAIINMH B

MakKpo- U MUKPOMHUPE, 0OBACHATh TPUUNHBI MHOTOOOPA3Hsl BEIIECTB




7. IEPEYEHb 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE I10 XUMHNH

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
1 IlepBoHavyabHbIE XUMUYECKHE ITOHSATHUS
1.1 YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei
1.2 ATOMBI M MOJIEKYJIbl. XUMUYECKHUE 3J1€MEHTBI. CHMBOJIBI XUMUYECKUX IEMEHTOB. [IpOCThIE U CI0KHBIE BENIECTBA.
1.3 Xumnaeckast Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIeMEHTOB. CTENeHb OKUCIICHUS
14 3aKOH IIOCTOSHCTBA cocTaBa BemecTB. OTHOcUTENbHas aroMHas Macca. OTHOcHUTEnbHas MOJIEKYJspHas Macca. MaccoBasg nous
XHUMHUYECKOT'0 2JIEMEHTA B COCMHEHUH
15 KonnyectBo BeniectBa. Mosb. MossipHast Macca. MossipHblii 00bEM ra3oB. B3anMocBsI3b KOJIMUECTBa, MacChl U YMCia CTPYKTYPHBIX €MHHULL
BEILECTBA
1.6 du3nyeckue U XUMUYECKHE BJICHUS. XUMHUECKas peakus U €€ NpU3HaKu. 3aKOH COXPaHEHHs MacChl BEECTB. XUMUYECKHUE YPaBHEHUS
2 ITepuognueckuii 3akoH u Ilepuoanueckas cuctema xumudeckux aeMeHToB JI .M. MenneneeBa. CTpoeHne aTOMOB
71 Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema xumuueckux aemeHToB /.M. Menneneesa. Ilepuonbst u rpymnmnbsl. OU3HYECKUNA CMBICI
IIOPSI.IKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI 3JIEMEHTA
29 Crpoenne atomoB. CocTtaB aTOMHBIX sjep. M3oronsl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YEeK aTOMOB MEpBBIX 20 XMMMUYECKHX
sanemMeHToB [lepnoanueckoii cucremsl .M. MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XHMHYECKHX JJIEMEHTOB MEPBBIX TpEX TMEpPHOAOB, Kayus, Kaiublus (paguyca aTOMOB,
23 AIIEKTPOOTPHULIATETLHOCTH, METAJUIMUECKUX M HEMETAJUINYECKUX CBOWCTB) M MX COEJUHEHHH B COOTBETCTBUHU C IOJIOKEHUEM DJIEMEHTOB B
ITeproanueckoi cCUCTEME U CTPOECHHEM UX aTOMOB
3 CrtpoeHnue BemecTna
3] Xumunyeckasi cBsi3b. KoBaneHTHas (MossipHasi M HEMOJSPHAsA) CBSA3b. DJIEKTPOOTPHULIATEIBHOCTh XMMHUUYECKUX 3JIeMEHTOB. MlOHHAsl CBS3b.
Mertamnnueckas cBA3b
39 TI/IHI:I KPUCTAIITNYECKUX pevHIéTOK (aToMHasi, MOHHAs, METAJJIMYEcKas), 3aBUCUMOCTb CBOICTB BeIECTBA OT THUIA KPUCTAJUIMYECKOM
PEIIETKY U BUJA XUMUYECKON CBSI3U
4 BaHelime nmpeacTaBuTENN HEOPraHMYECKUX BemecTB. HemeTtauiel u uxX coenMHEeHus. MeTallibl U UX COeTMHEHMS
Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHUX COEIMHEHUI: OKCUAOB (coyieoOpa3yrolue: OCHOBHbBIE, KHUCIOTHbIE, aMpOTEepHbIE) U
4.1 HecoseoOpasyrolye; OCHOBaHMM (IIET0YM M HEPACTBOPUMBIE OCHOBAHUS); KHUCIOT (KHCIOPOACOAEpKaIINe M OECKHCIOpPOIHBIE, OJHO-
OCHOBHBIE I MHOTOOCHOBHBIE); COJIeH (CpeTHUX M KUCIIBIX)
49 dusnyueckue U XMMUYECKHE CBOWCTBA MPOCTHIX BELIECTB-HEMETAIOB: BOJOPOAA, XJIopa, KUCIOpojaa, cephl, a3oTta, (ocdopa, yriepona,
KpEMHUS
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du3nyeckrie ¥ XUMHYECKHE CBOMCTBaA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHA, HATpHA, KaJluA, MAarousad M KaJdblUd, AJIOMUHHA, KCEJIC3a.

4.3 DJIEKTPOXUMUYECKUH PsiJl HANIPSKEHU METaJIJIOB
4.4 Puznyeckue 1 XMMUYECKHE CBOMCTBA BOJJOPOIHBIX COEIMHEHUI HEMETAJIOB: XJIOPOBOAOPOA, CEPOBOAOPOIA, AMMHUAKA
45 Ousnyeckue M XUMHYECKHE CBOMCTBa okcuaoB HemerawioB: cepwl (IV, VI), azora(Il, 1V, V), docdopa(lll, V), yrmepoma(ll, IV),
kpeMuusI(IV). TToydeHne oKCHI0B HEMETAIIIOB
4.6 Xumnueckue cpoiicta okcu1oB: MetaisioB IA-IIIA rpynn, nunka, megu(Il) u sxeneza(ll, III). ITonyuenue okcuioB MeTaLIOB
47 XUMHUECKHEe CBOMCTBA OCHOBAaHMM M aM(OTEpHBIX T'MIPOKCUAOB (Ha IpHUMEpe TMAPOKCHIOB AIIOMUHUS, )Keje3a, IHMHKa). [lomyuyenue
OCHOBAaHMH M aM()OTEPHBIX THIPOKCHIOB
48 OO0ue XUMHUYECKUE CBOMCTBA KHCIOT: XJIOPOBOAOPOAHOH, CEpOBOJOPOAHOM, CEpHUCTOM, CEpHOW, a30THOH, (GochopHON, KPEMHUEBOH,
yrosibHON. OcoOble XMMUYECKHE CBOMCTBA KOHIEHTPUPOBAHHON CepHOM M a30THOM KucaoT. [lonyueHnue kucior
4.9 O061re xuMHYECKue CBOMCTBa cpetHux coneil. [lomyuenue coneit
4.10 ITonydyenue, cobupaHue, pacro3HaBaHHe BOJIOPOJIa, KUCIOPOa, aMMHAaKa, YIIIEKUCIIOTo rasa B JJabopaTopuu
4.11 [TosryueHne amMmmuaka, CEpHOM M @30THOM KUCJIOT B IPOMBINUIEHHOCTH. O01Ke criocoObl MOIYYeHHs] METANIOB
4.12 I'eneTndeckas CBA3b MEXKy KJIACCAMHM HEOPTAHUYECKUX COCIMHEHHUN
5 XVWMHUYECKUE PEAKIINH
51 Knaccudukanus XuMU4ecKUX peakluil 0 pa3IMYHbIM MPU3HAKAM: 110 YHUCIY U COCTaBy yYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEMJIOBOMY
' 3 PeKTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHS] XUMUYECKHX 3JIEMEHTOB
59 TennoBoil >PQeKT XUMHUUECKOH peakIuu, TePMOXMMHUYECKHE YpaBHEHHsS. ODK30- M JHJOTEPMUYECKHE PEAKIHMU. TepMOXUMHUYECKHUE
ypaBHEHHUS
53 OKHCIUTENIBHOBOCCTAHOBUTENBHBIE peakiuuu. OKUCIUTENN U BOCCTaHOBUTENH. IIpomecchl OKMCIIEHHS W BOCCTAHOBJIEHMA. DJIEKTPOHHBIN
OaJlaHC OKHMCIINTEIbHOBOCCTAHOBUTENBHON PEAKIMH
54 Teopust 3neKTpoIUTHYECKON aucconuanuy. KaTHOHBI, aHUOHBL. DJIEKTPOIUTHI U HEIIEKTPOJUThl. CuibHBIE M clalOble 3JIEKTPOJIMTHIL.
CreneHs nuccorrannm
5.5 Peakuiny nonHoro oOMeHa. Y cjaoBHsI IPOTEKaHMsI peakinii HOHHOTO OOMEHa, MOJIHbIE U COKpalll€HHbIE HOHHBIE YPaBHEHUS peaKIHii
6 XUMHS 1 OKpY>KaroIlas cpenia
6.1 BemiectBa 1 Matepuaibl B MOBCEIHEBHOM KU3HU YeoBeKa. bezonacHoe MCIoIb30BaHUE BEIECTB M XMMHUUYECKUX PeaKIMii B TaOOpaTopuu U
) ObITy. [lepBasi MOMOIIb TPU XUMHUYECKUX 0KOTaX U OTPABICHHIX
XUMHUECKOE 3arps3HeHHEe OKpyXKaromed cpenbl (KUCIOTHbIE MOXKAM, 3arps3HEHHE II0YBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro
6.2 npenorspauienus [Ipenensuas nomyctumas konuentpauus Beuiects (ITJK). Ponp xumuu B perieHnn 3K010rudeckux npobieM. YcusieHue

NapHUKOBOTO AP deKTa, pa3pylieHne 030HOBOTO CJI0s
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[Tpumenenue cepsl, a3ota, pocdopa, yriaepona, KpEMHHUS U UX COSAUHEHHN B OBITY, MEAUIIMHE, IPOMBIIIICHHOCTH M CEIbCKOM XO3SHCTBE.

6.3 [IpumeHeHre METalIOB M CIUIaBOB (CTallb, YYT'yH, AIOPATIOMUHUNA, OpOoH3a) B OBITY U MPOMBIIUIEHHOCTH WX coeauHeHuid. [lonsTue
0 KOPPO3HH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI HX OT KOPPO3UU

6.4 [IpupoaHbIle MCTOYHUKH YIJIEBOJOPONOB (yroyib, MPUPOAHBIA Ta3, He(PTh), MPOAYKTH WX TepepaboTku (OCH3WH), WX POJIb B OBITY U
MPOMBINIIIICHHOCTH

6.5 [TepBOoHaYaNbHBIC MMOHATHS 00 OPraHUYECKUX BEHICCTBAX KaK O COSAWHCHUSX yriepona (METaH, dTaH, STHJICH, alleTWJICH, 3TAaHOJ, TIIUICPHH,
ykcycHas kucnota). [lonarue o 6ronornyecky BaKHBIX BEIIECTBAX: KHUPaxX, OeJIKaxX, YIiieBoaX — M UX POJIH B )KU3HU YEJIOBEKa

7 Pacuérnr:

7.1 1o opmynaMm XUMUYECKHX COEIMHEHUI

7.2 MacChl (MacCcoOBOI) JJ0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPABHCHUSIM
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