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COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHa4yajbHbIE XUMHYECKHE TOHATHA

[Ipenmer xumun. Poib XumMum B )KM3HM 4esloBEKa. XHMMHUS B CUCTeMe HayK. Tena m BemiecTBa. PU3NYECKUE CBOMCTBA BELIECTB. ArperaTHoe
cocTosiHuEe BeriecTB. [loHsATHE 0 MeTO1ax TO3HAHUS B XUMUH. YKCThIe BemecTBa U cMecH. CiocoObl pa3/ieiieHus] CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKUE 3JI€MEHTHI. CUMBOJIBI XMMHUUECKHX 3JIEMEHTOB. IIpoCcThie M Cll0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE
YUYEHHUE.

Xummueckas Gpopmyrna. BaJeHTHOCTh aTOMOB XUMHYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsI aTOMHAsI Macca.
OTtHOCuTENbHAs MOJIEKYIISIpHAs Macca. MaccoBasi 10JIsl XMMUYECKOIO 2JIEMEHTA B COEJUHCHHH.

KommuectBo BemectBa. Monb. MomsipHas macca. B3auMMOCBs3b KONIMYECTBA, MAacChl M YMCJIa CTPYKTYPHBIX €IMHMI] Bemiectsa. Pacd€rsl 1o
bopmMynaM XMMHUYECKHX COEAMHEHU.

Ou3nyecKkue U XUMHUYECKHE SBJICHUSA. XUMHUECKasl peakuus U e€ NMpPU3HAKU. 3aKOH COXPaHEHMsI MACChl BEIECTB. XMMHUYECKHUE ypaBHEHUS.
Knaccudukanus XuMudeckux peakiuii (coeInHeHHs], pa3IoKeHHs, 3aMelIeHus, 0OMeHa).

Xumuueckuii IKCnepuUMeHm:

3HaKOMCTBO C XUMHUYECKOH MOCy0H, MpaBuiiaMu paboThI B 1abopaTopuu U npuéMaMu oOpaleHus ¢ 1a00paTOpHbIM 000pyI0BaHUEM, U3yUECHUE
U onricaHne (pU3MUECKUX CBOWCTB 00pa3IoB HEOPraHMUECKUX BEIIECTB, HAOMI0ACHNE (PU3NIECKUX (TIaBICHUE BOCKA, TAasHHE JIba, PACTUpAaHUE caxapa
B CTYIIKE, KUIIEHHE U KOHJIEHCAllUsl BOJbI) U XUMHUYECKUX (TOPEHUE CBEUH, NMPOKATMBAHUE MEAHOI MPOBOJIOKHU, B3aUMOACHCTBHE MeJa ¢ KHCIOTOH)
SIBJICHUH, HA0JII0/IEHNE U OTIMCaHUe MPU3HAKOB MPOTEKAaHUS XUMUUECKHUX peaKIuii (pa3iiockeHne caxapa, B3aMMO/IeHCTBUE CEPHON KUCIIOTHI C XJIOPUOM
Oapust, paznoxkenue ruapokcuna meau (II) npu HarpeBanuu, B3aumozeiicTBue xenesa ¢ pactBopoM coiu menu (II), uzyuenue cnocoboB pasaeneHus
CMeceil: ¢ MOMOLIbI0 MarHuTa, GUILTPOBaHUE, BHIIAPUBAHUE, TUCTUIUISILIMS, XpoMaTorpadus, IpoBeIeHNE OYUCTKU IOBAPEHHOW COJIM, HAOII0JEHIE U
OIMCaHMe PE3yJIbTATOB MPOBEIECHUS OIbITA, WUTIOCTPUPYIOILETr0 3aKOH COXPAHEHUS MAaCChl, CO3/JaHUE MOJIeNIei MOJIEKY (LIapOCTEP/KHEBBIX ).

BaxHeiiiue npeactaBuTe/IM HEOPraHMYECKUX BellleCTB

Bo3ayx — cmech rasos. CoctaB Bo3zayxa. Kuciopox — anemeHT u mpoctoe BemiecTBo. HaxokaeHue kuciaopoia B Mpupoae, (pU3HuecKue u
XUMH4eckue cBoiictBa (peakuuu ropenust). Oxcunel. [Ipumenenne kucnopoaa. CriocoObl MOMy4EHUs] KUCIOPO/Ia B J1aOOPaTOPUU U MPOMBIIUIEHHOCTH.
Kpyrosoport kucnopoaa B npupoae. O30H — ajioTpornHas MoAu(UKaLUs KUCIOpOIa.

TennoBoil 3¢ ¢dexkT XuMUUEeCKoil peakuuu, TEPMOXUMHUYECKHUE YPaBHEHMsI, 9K30- U 3HJOTEPMHUYECKHE peakuuu. TONIMBO: Yrojlb U MeETaH.
3arps3HeHue BO3/lyXa, YCWICHHE MapHUKOBOTO 3(dekra, pazpyiieHue 030HOBOTO CJIOSI.

Bonopon — anement u npocroe BemecTBo. HaxoxaeHue Boroposa B IpUpoJe, (PU3NUECKUE U XUMHUYECKUE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
nostyueHus. Kucnorsl u comnu.

Mousipablii 00bE€M ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHUSM.



®duznueckue cBorcTBa Boabl. Boga kak pactBoputeins. PacTBopsl. HachlieHHbIE M HEHACHIIEHHBIE paCTBOPBL. PAaCTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 1015 BEILIECTBa B pacTBOpe. XUMHUYECKUE CBOICTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B IPHUPOJIE U B XKU3HU YesioBeKa. KpyroBopoT Bobl
B [IpUPOJIE. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenqunennii. Oxkeuapl. Kimaccugukarus okcuoB: coaeodpasyromue (OCHOBHBIC, KUCIOTHBIE, aM(OTEpHBIE) U
HeconeoOpa3zyomue. Homenknatypa okcunoB. dusnueckre 1 XUMUYECKUE CBOMCTBA OKCUAOB. [lomyuenue okcuos.

OcHoBanwms. Knaccudukanus OCHOBaHHA: IIEIOYM W HEPACTBOPUMBIC OCHOBaHUs. HomeHkinarypa ocHoBaHWM. DU3NYECKHUE M XUMHUYCCKUE
cBolcTBa ocHOBaHUU. [lonydyeHne ocHOBaHMIA.

Kucnorel. Knaccudukauust kucinor. Homenknarypa kucior. dusndyeckne m XUMHUYECKHE CBOWCTBA KHUCIOT. Psia aktuBHOCTH MeTtamioB H.
H. bekerosa. [lonyuyeHue KUCIIOT.

Comu. Homenknarypa cosneid. @uznueckue 1 XUuMHUECKue CBoicTBa coeid. [lonmydenue coneid.

I'eneTnueckas cBsA3b MEXKAY KjacCaMl HEOPraHUYECKUX COCIUHEHUI.

Xumuueckuii IKCnepuUMeHm:

KayeCTBEHHOE ONpejesieHHe COJep)KaHMs KUCIOpoJia B BO3JyXe, MOJIyueHHe, cOOMpaHMe, pPacliO3HABAHWE M U3YyYEHHE CBOMCTB KHCIIOpOJA,
Ha0JIt0/IeHNe B3aUMOJICMCTBHS BEILECTB C KUCIOPOJAOM U YCJIOBUS BOSHMKHOBEHMS M MpEKpallleHus: TopeHus (Iokapa), O3HAaKOMJIEHHE ¢ 00pa3naMu
OKCHUJIOB U OIMCaHHME UX CBOMCTB, MOJy4YeHHE, COOMpaHHe, paclio3HaBaHWE M M3y4YEeHHE CBOMCTB BOJOpOJa (FOpPEeHHE), B3aUMOIEHCTBHE BOIOPOIA C
okcuaoM wmenu (II) (Bo3MOKHO uCHONB30BaHHE BHUAEOMATEpHANOB), HaOMOJeHHE OOpa3loB BEIIECTB KOJWYECTBOM | MoOJb, HCCIEAOBaHUE
0COOEHHOCTEH PacTBOPEHUS BEILECTB C PA3JIMYHOM PacTBOPUMOCTBIO, IPUTOTOBICHHE PACTBOPOB C ONpPENETIEHHON MAacCOBOM J10Jei pacTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBHUE BOJIBI C METa/NIaMH (HAaTpUEM M KajibIlueM) (BO3MOXXHO HCIIOJIB30BAHHE BHICOMATEPHATIOB), MCCIIEIOBAaHUE O0Pa3IloB
HEOPraHUYECKUX BEIIECTB pa3jIMYHBIX KJIacCOB, HAONIOJEHHWE M3MEHEHHs OKpacKM MHIMKATOPOB B PACTBOpAX KHUCIOT M LIeNoyei, M3ydeHue
B3aumojeicTBus okcuaa menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C MeTajulaMM, peakUuil HeHWTpaau3aluu, MOJy4eHHE HEepacTBOPUMBIX
OCHOBaHUH, BBITECHEHHE OJHOIO MeTajla JAPYrMM M3 pacTBOpa COJIM, PEIICHHE JKCIEPUMEHTAIbHBIX 3a7au o TeMme «BakHeimme Kiaccel
HEOPraHUYECKUX COETUHEHUIN.

[epuoauvecknii 3axkon u Illepuonnueckas cucrema xumudeckux 3jieMeHToB /I. U. MenaeneeBa. CtpoeHue aToM0OB. XMMH4YeCKAasl CBSA3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE PEAKIMHU

[lepBble MOMBITKH KIACCU(UKAMK XUMUYECKUX 3JIeMEHTOB. [IoHsATHE O Tpynmax CXOIHBIX 3JIEMEHTOB (IIEJOYHBIE W LIETOYHO3EMEJIbHbIC
METaJlJIbl, TaJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aMmpOTepHbIE OKCUABI U TUAPOKCUIBL.

[epuonuueckuii 3akoH. [lepuoanyeckas cucrema xumuueckux nementos /1. 1. MenneneeBa. KopoTkoneproanas u AMTMHHONIEpUOIHAST (POPMBI
[lepuonnueckoir cucrembl xumuueckux 3iaeMeHToB J[. M. Menneneesa. Ilepuoasl n rpynmnsl. @u3nueckuil CMbICI NOPSAIKOBOTO HOMEpa, HOMEPOB
[IEPUOJIA U IPYIIIBI SJIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. DiekTponbl. CTpoeHHe 3JIEKTPOHHBIX 000J104eK aTOMOB MEPBBIX 20 XMMHUYECKHUX 3JIEMEHTOB
Ilepuonnueckoin cucrems! /. M. MenneneeBa. XapaKTepuCTHKa XMMHMUYECKOrO 3JIEMEHTa IO €ro mnojoxkeHuro B Ilepmommueckoit cucreme /.
H. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUSI paJlyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMUECKUX U HEMETA/NIMYECKUX CBOMCTB 10 TPYINaM U IEPUOIAM.

3nauenue [lepumonnueckoro 3akona u Ilepuoanueckoil CHCTEMbl XUMUYECKHUX 3JIEMEHTOB 711 pa3BUTHUS Hayku U npaktuku. [[. . Mennenees —
Y4EHBIN U TPAKIAHUH.



Xumudeckas cBsi3b. KoBaneHTHas (MonsipHast U HEMOJSIPHAs) CBA3b. DIIEKTPOOTPHIATEILHOCTh XUMUIECKUX JIEMEHTOB. MIOHHAs CBA3b.

Crenenb okucneHus. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporiecchl OKUCIeHus: 1 BocCTaHOBIEHUS. OKUCINTENN 1 BOCCTAHOBHTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pasloB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJEHCTBHE I'MIPOKCHIA IIMHKA C PAaCTBOPAMHU KUCJIOT M ILIEJIOYeH, IPOBEJCHUE
OIIBITOB, WLTIOCTPUPYIOMINX MPUMEPBI OKUCIUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKIUH (TOPEHUE, PEAKIIH PA3I0KEHUs, COSAUHECHUS).

Meswcnpeomemmuvie ceazu

Peanu3arnus MeXIIpeIMETHBIX CBA3EH MTPU U3YUYCHUU XUMHUH B § KJIacCe OCYLIECTBIISICTCS Yepe3 HCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYIHBIX
MIOHSATHUH, TaK ¥ MMOHATUH, IBISIONIMXCS CUCTEMHBIMH JJIS1 OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOue ecTeCTBEHHO-HAy4yHbIC MOHATHUS: Hay4HbIM (akT, TUIIOTE3a, TEOpHs, 3aKOH, AHAJIW3, CUHTE3, KiIacCU(pUKALMs, NEePUOIUYHOCTD,
HaOJII0/ICHNE, SKCIIEPUMEHT, MO/ICINPOBAHNE, U3MEPEHHE, MOJIEIIb, SIBJICHUE.

®dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIUA, U30TOIbI, PAIHOAKTUBHOCTh, MOJIEKYIIa, JJIEKTPUUYECKUH 3apsi]l, BELIECTBO,
TeNo, 00BEM, arperaTHoOe COCTOSIHUE BEIIECTBA, a3, GU3NUECKUE BEIMIUHBI, €IMHUIIBI H3MEPEHHS, KOCMOC, TUTaHEeTHI, 3BE31b1, COHIIE.

buonorus: porocuntes, npixanue, ouocgepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPOBI, TIOJIE3HBIE HCKOTIAeMbIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUuMHUYeCKasi peakuus

[lepnonnueckuii 3akoH. Ilepuoguueckas cuctema xumuueckux 3inemeHToB /. 1. MenaeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOWMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajaus, KAJIbLHUSI U HX COCAUHEHUH B COOTBETCTBHUM C MOJOKEHUEM 3JIEMEHTOB B
[Teproanueckoit cucTeMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BeIecTBa: BUABl XMMHUYECKON CBSI3U. THUIBI KPUCTAUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIIA KPUCTATUIMUECKOU
PELIETKU U BUJIA XUMUYECKOU CBSA3U.

Knaccudpukanuss m HOMEHKJIaTypa HEOPTraHUYECKHX BEMIECTB. XHMMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K PAa3JIMYHBIM KJaccam
HEOPraHUYECKUX COCAUHEHHM, TEHETUUECKAs CBSA3b HEOPraHUYECKUX BEILIECTB.

Knaccudukamnmss XuMUUeCKUX peakuuid Mo pa3audHbIM MPU3HAKaM (IO YHUCIY U COCTaBY YYAaCTBYIOIIMX B PEAKIIMH BEHIECTB, MO TEIJIOBOMY
3¢ (deKTy, 10 U3MEHEHHUIO CTETICHEW OKUCICHHSI XMMHUYECKUX DJIEMEHTOB, M0 0OPaTUMOCTH, 10 YYaCTHUIO KaTalu3aropa). JK30- U SHIOTCPMHUUECKHUE
pEaKUUH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsiTue 0 ckopocTu XxuMuyeckoil peakmuu. [loHsATHE 00 OOpPaTUMBIX U HEOOPATHUMBIX XUMUYECKUX peakuusx. [IoHATHE O TOMOTEeHHBIX U
rereporeHHbIx peakusax. [lonatue o karanuze. [lonstue o xumuyeckom paBHOBeCHH. DAKTOPHI, BIMSIONIME HA CKOPOCTh XMMUYECKON peakuud U
MOJI0KEHUE XUMHUUYECKOTIO PaBHOBECHSL.

OKHCIIUTENTbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUHU, JJCKTPOHHBIA OalaHC OKHUCIUTEIHHO-BOCCTAHOBHUTENbHON peakiuu. CocTaBieHUE YpaBHEHUU
OKHCIIUTETHHO-BOCCTAHOBUTEIILHBIX PEAKIINI ¢ UCIIOIL30BAHUEM METO/Ia SJIEKTPOHHOTO OanaHca.



Teopust NEKTPOIUTUUECKON TUCCOLMALUU. DJICKTPOIUTHI M HEANIEKTpoJauThl. KaTuoHbl, aHMOHBL. MeXaHU3M JUCCOLMALIMK BELIECTB C
Pa3IMYHBIMH BUJAMH XUMUYEeCKOH cBsi3u. CreneHp qucconuanui. CHIbHBIE U CIa0bIe 3JIEKTPOIUTHI.

Peakiuu nonHoro oomMena. YcioBusl IPOTEKaHUs PeaKIMii HOHHOTO 0OMEHa, MOJIHbIE U COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBoiicTBa
KHCJIOT, OCHOBAaHUI U COJIEH B CBETE MPEACTABICHUN 00 3IEKTPOIUTUYECKON Arcconnanyn. KauecTBeHHbIe peakiuy Ha HOHBL. [loHATHE O THApONIH3Ee
CoJIeN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJENSIMU KPUCTAIIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAIOB M HEMETAIoB (rpadura U aamasa), CIOKHBIX
BEIIECTB (XJOpHIa HATPHs), UCCIENOBAaHUE 3aBHCHMOCTH CKOPOCTH XHMHYECKOW pEakIH OT BO3JIEHCTBHS pa3iMYHBbIX (DAaKTOPOB, MCCIECIOBAHUE
ANEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MpoIlecca AUCCOLHUAIUMN KHCIOT, Ieloueid u coiieid (BO3MOXKHO HCIIOJNBb30BAHHE BUIEO MaTepUasOB),
MIPOBECHUE ONBITOB, MJUTIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUSI PeaKkinii HFOHHOT0 0OMeHa (00pa3oBaHuE OCaIKa, BhIJICICHHUE Ta3a, 00pa3oBaHUE BOJIbI),
OIBITOB, WJUTIOCTPUPYIOLIMX HMPUMEPHI OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH (TOpeHue, peaklul pa3iokKeHUs, COeUHEHUs), paclio3HaBaHUe
HEOPTaHUYECKUX BEUIECTB C MIOMOIIBIO KAYECTBEHHBIX PEAKIMii HAa HOHBI, pEIIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTannbl U X coeUHEHUS

OObmas xapakrepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (pu3nyecKkue CBOWCTBA
MPOCTHIX BELECTB — raJOreHOB. XMMHUYECKUE CBOWCTBA Ha ITpUMepe XJIopa (B3auMoecTBIE ¢ MEeTallIaM1, HEMETAJUIaMHU, 111e1049aMu ). XJIOPOBOAOPOS.
ConsHas KucioTa, XMMUYECKHE CBOMCTBA, IIOJIy4€HHE, TPUMEHEHNe. J[eficTBUE X10pa U XJIOPOBOJAOPOAA Ha OpPraHU3M YelloBeKa. BaxHeumme Xinopuasl
U MX HaXO0XJIEHUE B IIPUPOJIE.

O6mmas xapakrepucTrka 351eMeHToB VIA-Tpymnmbl. OcOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u puznyeckue
CBOWCTBA MPOCTHIX BELIECTB — KUCIOPOJA U Cepbl. AIJIOTPONHbIE MOIU(UKAIIMHM KUCIOPOJa U cepbl. XMMHUUYECKHe CBONCTBa cepbl. CepoBOAOPO,
CTpoeHue, (pU3NIecKre M XUMUIecKre CBOHCTBA. OKCHIBI CEPhI KaK MPECTABUTENN KUCIOTHBIX OKCHIOB. CepHast KHCIIOTa, PU3HUECKUE U XUMUIECCKHE
CBOMCTBa (0OIIME Kak MpeACTaBUTENs Kilacca KUCIOT M creruduueckue). XUMUUYECKUE peakiiH, JeKallde B OCHOBE MPOMBIIUIEHHOTO crocola
MOJTY4eHUS CEpHOM KUCTOTHI. [IpuMeHnenne cepHoit KuciaoTel. Coi CepHOM KUCIIOThI, KaYeCTBEHHAs peakiys Ha cynbdaT-noH. HaxoxneHue cepol u e€
COEIMHEHUH B pupoae. XUMUYECKOe 3arps3HEeHHE OKPYKAIOIIEH cpe/ibl COSTMHEHUSIMH Cepbl (KUCIOTHBIE JOXK/IHU, 3arpsa3HEHNE BO3yXa U BOJOEMOB),
CIIOCOOBI €T0 TPEIOTBPAIICHUS.

OOm1ast xapakTepucTHKa 3J1eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOSHHS ATOMOB, XapaKTEpHBIE CTETIEHU OKUCIICHUS. A30T, paclpoCTpaHEHHE B
npupone, pu3ndeckue U XuMuueckue cBoiictBa. KpyroBopoT azora B mpupone. AMMHUak, ero (pu3nueckue U XMMHYECKHUEe CBOWCTBA, MOJyYEHUE U
npuMeHeHne. Coar aMMOHUS, UX (PU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiis Ha MOHBI aMMOHHMSL. A30THas KHCII0Ta, e¢
nosyueHue, (pu3nueckue U XUMUYecKue CBOMCTBa (00IIMe KaK MpeAcTaBUTENs Kilacca KUCIOT U cneunduueckue). Mcnoap3oBaHue HUTPATOB U coyeit
aMMOHHSI B KaueCTBE MMHEPAIBbHBIX yHOoOpeHHi. XHWMHUYECKOe 3arps3HeHHE OKPYXKAroIleHd Cpeabl COSAMHEHHSIMH a30Ta (KUCIIOTHBIC TOXKIH,
3arps3HEHUE BO3AyXa, MOYBBI M BOJ0oEMOB). Docdop, amnorponHsie Mmoaudukanuu dpochopa, husndeckue u xumudeckue cBoiictBa. Okcup pochopa
(V) u hocdopnas kuciora, Hpuzndeckre 1 XUMHYECKUE CBOICTBa, momyueHue. Mcrnonb3oBanue GpochaToB B KauecTBE MUHEPATBHBIX YI0OPEHUH.

O6bmas xapaktepucTuka 35eMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHbIE CTENEHN OKUCIICHUS. YTIIEPO, aJUIOTPOIHbIE
Moau(HKAINK, pAaCIPOCTPAHCHHE B IPUPOJIC, PU3NICCKUE U XUMHUYIECKUE cBOMCTBA. Ancopomms. KpyroBopot yriepozaa B mpupoe. OKCHIBI yriieposa,
ux (pu3myeckre U XMMUYECKUE CBOWCTBA, JACMCTBHE HA JKUBBIC OPraHU3MBbI, MOJYYCHHE U MPUMEHEHHUE. DKOJIOTUYECKUEe MPOOIEMBI, CBS3aHHBIE C
okcugoM yraepona (IV), runoresa rinodaibHOTO MOTEIUICHUS KIMMAaTa, MApHUKOBBIA A(QeKT. YrompHas KHUCIOTa M €€ coiu, X (usmueckue u



XMMHUYECKHE CBOMCTBA, MOJydeHHe U npumeHeHue. KauecTBeHHas peakius Ha kapOoHaT-uoHbl. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIHLMHE,
IIPOMBILUIEHHOCTH U CEJILCKOM XO35MCTBE.

[lepBoHavasbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSAX yriepoia (MeTaH, 9TaH, STHJIEH, alleTUJIEH, 3TaHOJ, TJIULEpPHUH,
yKCycHas kucnota). [IpupojHble HICTOYHUKH YTIIEBOJOPOIO0B (Yroib, IPUPOAHBIN ra3, HeTh), MPOAYKTHI UX NepepaboTku (OEH3UH), X POJIb B OBITY U
MPOMBINUICHHOCTH. [loHsATHE 0 OMOJIOrMYeCKH BasKHBIX BEIIECTBAX : )KUpaX, OesKax, yriaeBoiax — M UX POJIU B )KU3HU YesioBeka. MaTepuanbHOE eIMHCTBO
OpPraHWYECKHUX U HEOPraHUYECKUX COCIUHEHUN.

Kpemuuii, ero ¢puznyeckne u XUMUYECKHUE CBOMCTBA, MoyuyeHue u npuMeHnenue. CoeuHeHust KpeMHus B npupoje. OOuue npeactaBieHus o0
okcuze kpemuus (IV) u kpemHueBoil kucnore. CHIIMKAThl, UX UCIOJIB30BAaHUE B OBITY, B IPOMBILIUIEHHOCTH. BaxkHelIlne CTpOUTENIbHbIE MaTEPUaJIbl:
KepaMuKa, CTeKJIO, IIEeMEeHT, O€TOH, kene300eToH. [Ipobaembl 6€30macHOr0 UCIIOIB30BAaHUS CTPOUTEIBHBIX MATEPUAIOB B TOBCEHEBHOM KU3HH.

Xumuueckuii IKCnepuUMeHm:

n3yueHre o0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB CONSIHOM KUCIIOTHI, IPOBEIeHNE KaUeCTBEHHBIX PEAaKLIUi Ha XJIOPUA-UOHBI U HAOII0IeHe
MIPU3HAKOB UX MPOTEKAHMS, OIBITHI, OTpa)karonre (U3MUECKUe M XMMHUYECKHE CBOMCTBA rajOr€HOB U HUX COEIMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpHANIOB), O3HAKOMJIEHHE C 0o0pa3lamMH XJOpPHIOB (TajJOr€HH]OB), O3HAKOMJIEHHE C OOpa3laMu cepbl M €€ COeTUHEHUSMHU (BO3MOKHO
HCIOJIb30BaHNE BHUJEOMATEPUAIIOB), HaOIIOIEHHUE TIpoliecca OOyriIMBaHUs caxapa MoJ JAeHCTBHEM KOHLIEHTPUPOBAHHOW CEPHON KHCIOTHI, U3yUEHHE
XMMHUYECKHX CBOMCTB pa30aBlIeHHON CEpHOM KUCIIOTHI, MPOBEACHNE KaUeCTBEHHON peakuy Ha Cyib(aT-MOH U HAaOJII0JeHHe IPU3HAKa e€ POTEeKaHus,
O3HaKOMJIEHHE ¢ (M3UYECKUMU CBOMCTBaMHU a30Ta, pocdopa 1 UX COeAMHEHHH (BO3MOXKHO MCTOIb30BaHUE BHAEOMaTeprasoB), 00pa3laMu a30THBIX U
bochopHbIX yrnoOpeHui, moaydeHue, coOupanue, paclo3HaBaHKUe U U3y4E€HUE CBOMCTB aMMHUaKa, MPOBEACHNE KAaUeCTBEHHBIX PEAKIIMA Ha HOH aMMOHUS
u ¢ocdaT-uoH U U3yUyeHHE IPU3HAKOB X NMPOTEKAHMSI, B3aUMOJIEHCTBUE KOHIICHTPUPOBAHHOM a30THOI KUCIIOTHI C MEJIbIO (BOZMOXKHO MCIIOJIb30BaHUE
BUJICOMATEpPHANIOB), M3YyUY€HHE MoOJIeeld KpUCTAJUIMYECKHX pemeéToK anMmasza, rpadura, QyiuiepeHa, O3HaKOMIIEHHE C MpPOIEcCOM aacopOounuu
pPacTBOPEHHBIX BELIECTB AKTHBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MpPOTHBOrasa, IMOJIydeHHE, cOOMpaHUe, PacliO3HABaHUE W H3Y4YEHHE CBOMCTB
YIJIEKHUCIIOTO Ta3a, MPOBEIEeHNE KauyeCTBEHHBIX peakiMii Ha KapOOHAT M CHJIMKAT-HOHBI M M3yY€HHE MPHU3HAKOB UX MPOTEKaHMs, O3HAKOMIIEHHE C
MPOIYKLIMEN CUIIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BakHelme HeMeTaulbl ¥ UX COCUHEHUSD.

MeTtaniabl 1 X COeITHHEHHS

OO01mas xapaKTepUCTHKa XUMHUYECKUX 2JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX MoJioxkeHus B [leproudeckoii cuctemMe XUMUYECKUX 3JIEMEHTOB
H. W.MengeneeBa u crpoeHus artomoB. CTpoeHue MeTaiioB. MerauMueckas CBS3b M METAUIMUECKas KpHUCTaUIMYeCcKas peIIéTka.
DNEKTPOXUMHUYECKUHN PsiJ HANIPSHKEHUH MeTallioB. PU3nUuecKre U XUMUYECKHe CBoMCTBa MeTauioB. OO0mue crocoObl MmomydeHus: MeTayioB. [lorsTue
0 KOPpO3MH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBbl (CTalb, YyryH, JIOPAIIOMUHUM, OpOH3a) U MX NMPUMEHEHUE B OBITY U
MIPOMBILIUIEHHOCTH.

[[{enounble MeTauibl: oJOkKEHNE B [leprnoanueckoi cucteme xummueckux snemMeHToB J[. M. MeHeneeBa, CTpO€HHE UX aTOMOB, HAXOKJICHHE B
npupone. Pusznyeckne U XUMHUECKHE CBOMCTBA (Ha mpuMmepe HaTpus W Kanusi). OKCUABI U THIPOKCHUABI HaTpus U Kanus. [IpuMeHeHne mienodHbIx
METAJVIOB U UX COCITMHEHUM.

[{erouHO3€EMENBHBIE METAJIIBI MATHUI U KAJIBLIUNA: TT0JI0KeHHE B [lepuonnueckoii cucteme XxumMuueckux 3seMenToB J[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaxOXeHHe B npupoje. Puznueckue 1 XMMHUUECKHUE CBOMCTBA MarHus U Kajblusl. Baxknele coequHeHNs KanbLus (OKCUJ, TUAPOKCU],
conu). JKEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.



Amomunuii: nojsoxenue B [lepuoguueckoit cucreme xumudeckux 3nnemeHToB . M. MenneneeBa, cTpoeHHe aToMa, HaXOXJICHUE B MPUPOJIE.
du3nvecKre U XMMHUYECKHE CBONCTBA aFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHA ¥ TUAPOKCHIA ATTFO MIHHMS.

Kenezo: nonoxkenne B Ilepronnueckoit cucreme xumuueckux sieMeHtoB J[. WM. MeHaeneeBa, CTpoeHUE aToOMa, HAXOXIAEHUE B IPHUPOJIE.
duznueckre 1 XMMUUYECKHe CBOMCTBA xelne3a. Okcuabl, ruipokcuabl U cou xenesa (1) u xenesa (I11), ux coctas, CBONCTBA U MOJIYUYECHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE C 00paslaMu METaUIOB M CIUIABOB, UX (DU3UYECKUMH CBONCTBAMM, M3YUYECHHE PE3YJbTATOB KOPPO3UH METAIOB (BO3MOKHO
HCIIOJIb30BaHHUE BUICOMATEPHUAIIOB), 0COOCHHOCTEH B3aMMOICHCTBHS OKCH/IA KAJIBIIHS M HATPHSI C BOJOM (BO3MOYKHO HCIIOJIb30BAaHHE BHUICOMATEPHUATIOB),
HCCIIeIOBaHUE CBOMCTB XKECTKOM BOJIBI, MPOIIECCA TOPEHUS JKeJie3a B KUCIOPO i€ (BO3MOKHO UCTIOIh30BAaHUE BUICOMATEPHATIOB), TPU3HAKOB MTPOTEKAHMS
Ka4eCTBCHHBIX PEaKIMi HAa MOHBI: MarHus, KaJblUs, aJloMUHUSA, [UHKA, xene3a (II) u xenesa (1), menu (II), HaGmroieHre U OMUCaHUE TIPOIIECCOB
OKpalllMBaHUs MJIAMEHU MOHAMH HATpPUs, Kadus W Kaiblus (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), UCCIEIOBAaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCH/IA aJTFOMUHUS U THIPOKCUAA [IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aa4 10 TeMe «BaxHelre MeTaibl U UX COSIUHEHUSD.

XuMHS H OKpPYIKaI0LAs cpeaa

BemectBa 1 MaTepuanbl B IOBCEIHEBHOM >KU3HU YeloBeKa. bezomacHoe MCMOIb30BaHUE BEIIECTB M XMMHUYECKHX peakuuii B ObITy. [lepBas
MTOMOIIIb MPU XUMHUYECKUX 0’KOTAaX U OTPABIICHUSX.

XUMHUYECKOe 3arps3HEHHE OKpYyKarollel cpeabl (MpeaenbHas TOMycTHMasl KOHIEHTpalus Bemects, naitee — [1JIK). Pons xumuu B pemeHun
9KOJIOTUYECKHUX TTPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTepHUaoB (CTEKIIO0, CIIIIaBbl METAILIOB, TIOJTMMEPHBIC MAaTEPUATIBI).

Mescnpeomemmnuie ceasu

Peanuzanus MmexxnpeIMeTHBIX CBS3€H MPU N3YICHUH XUMUHU B 9 KJIacce OCYIIECTBIISIETCS Yepe3 UCTIONb30BaHUE KaK OOIHNX €CTECTBEHHO-HAYIHBIX
MOHSTUH, TaK U IOHATHUH, SIBJSIOMIUXCSA CUCTEMHBIMU ISl OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mue ecTecTBEHHO-HAYYHbIC TIOHATHS: HAay4YHBIM (DaKT, TUIMOTE3a, 3aKOH, TEOpHs, aHaIW3, CHUHTE3, KiIaccUu(UKanus, NEPHOIAIHOCTD,
HaO0JII0IeHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICIb, IBICHUE, MAPHUKOBLIN 3(DPEKT, TEXHOIOTHUS, MATEPUAITHI.

®dusuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, PAIUOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUECKUN 3apsi, MPOBOIHHUKH,
MOJIYIPOBOTHUKHU, JUDIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE BEIIeCTBA, ra3, pPacTBOP, PaCTBOPUMOCTb,
KpUCTAJUTMYECKasl PEIIETKA, CTUIaBbl, (PU3UYECKUE BETUIMHBI, €IUHUIIBI H3MEPEHHUsI, KOCMUYECKOE MTPOCTPAHCTBO, TIaHETHI, 3BE3 b1, COJIHIIE.

buonorust: ¢dotocunTe3, apixaHue, Omochepa, IKOCHCTEMa, MUHEPAIbHBIC YAOOPEHHs, MHUKPOIJIEMEHTHI, MaKpPOIJIEMEHThI, MHTATEIHHBIC
BCIIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPOIBI, TIOJIE3HBIC HCKOMIAEMbIE, TOIIITUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOT'O O0IIET0 00pa30BaHuUs TOCTUTAIOTCS B X0/1€ O0yUCHHSI XMMUU B €IMHCTBE YUeOHOH 1
BOCIIMTATEIbHONW JEATEIBHOCTH B COOTBETCTBUHU C TPAJULMOHHBIMM POCCHUMCKMMH COLUOKYJIBTYPHBIMH M yXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMH,
NPUHATBIME B OOIIECTBE MpaBWJIAaMH M HOPMaMH IOBEIEHHUS M CIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHHWS, CAMOPA3BHTUS U COIHMAIH3AINU
00yJaroIuxcsi.

JIM4HOCTHBIE pE3yabTaThl OTPa’KalOT TOTOBHOCTHh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAIMi U
pacIIMpPEHHE OIbITA ACATEIIBHOCTU Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OTEUYECTBEHHOMY KYJIBTYPHOMY, HICTOPHUECKOMY M HAYYHOMY HACJIEJUI0, TOHUMAHHS 3HAUEHHUs XUMUYECKOW HayKU
B KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTU BJAJAETh JOCTOBEPHOM HH(pOpMalMed O IMEpPelOBbIX JOCTHKEHHUSIX W OTKPBITHSIX MHUPOBOW U
OTE4YECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpoicTBE MHpa 1 00LIEeCTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUS:

MIPEICTABIEHUS] O COLMAJIBHBIX HOpPMax M IMpPaBUJIaX MEXKIMYHOCTHBIX OTHOLIEHMH B KOJIJIEKTUBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B
OOLIECTBEHHO MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM M JPYTUX BHIAX JESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM
JESITEIbHOCTH TPH BBIOJHEHWH Y4YEOHBIX, MO3HABATENBbHBIX 337ay, BBINOJHEHUH XMMHUYECKHX HSKCIHEPUMEHTOB, CO3JJaHUU YYEOHBIX MPOEKTOB,
CTpeMJICHHS K B3aMMOIIOHMMAHMIO U B3aMMOIIOMOIIM B MPOLIECcCe 3TON yueOHO! AesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJEHUE U MOCTYIKU
CBOMX TOBApUILEH C O33N HPAaBCTBEHHBIX U ITPABOBBIX HOPM C YUYETOM OCO3HAHMSI ITOCJIECTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOI'O MO3HAHMS

MHPOBO33PEHUECKHUE TIPEICTABICHUS O BELIECTBE M XMMHUYECKOM PEAKLUHU, COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH H
COCTABJIAIONINE OCHOBY Ul MOHMMAHUS CYIIHOCTH Hay4HOH KapTHHBI MHpa, MPEACTAaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIB,
B3aUMOCBSA35IX YEJIOBEKA C IPUPOJHOM CPEOi, O POIU XUMHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[I03HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MTOJYyYEHHE HOBBIX 3HaHUH 110 XUMUH, HEOOXOJUMBIE JIs1 00BACHEHHsI HaOII0JaeMbIX IIPOLIECCOB U
SBJICHUI, TIO3HABATEIbHON, HH(OPMAIIMOHHON U YUTATEILCKOW KYJIBTYPHl, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHOW pabOThl C yUeOHBIMU TEKCTaMH,
CIPAaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMU CPEICTBAMH HH(POPMAIIMOHHBIX TEXHOIOI U]

MHTEpEeC K O0YYEHHUIO U MO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpPa30BaHMIO, MPOCKTHOM M MCCIEN0BATEIbCKON
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJIEHHOCTH U YPOBHS 00yUYeHMs B AajbHEHIIEM;

4) popMupoBaHHS KYJIbTYPHI 3/10POBbSI

0CO3HaHHME EHHOCTH HU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/J0POBbIO, YCTAHOBKH Ha 3/J0POBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBU I
W HENPUATHE BPEIHBIX MPUBBIUCK (YIOTPEOJCHUS aJKOTrOJsi, HAPKOTUKOB, KYpEHHs), HEOOXOTUMOCTH COOIOACHUS TpaBui OE30MacHOCTH TPH
00palleHnH ¢ XUMUYECKUMH BELIECTBAMH B OBITY U peaJIbHON )KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:



UHTEpEC K MIPAKTUYECKOMY U3YyUEHHIO podeccuil U Tpyaa pa3IuuyHOro poja, yBaKEHUE K TPYy U pe3yibTaTaM TpyAOBOH AESTeIbHOCTH, B TOM
YHcyie Ha OCHOBE MMPUMEHEHHS MPEIMETHBIX 3HAHUH 110 XUMHH, OCO3HAHHBIN BBIOOP MHIUBUIYAJIbHON TPAEKTOPUH MPOIOJKEHUSI 00pa30BaHus C yUETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, yCHemHONH NpoecCHOHAIBHON HEsITEeIbHOCTH U
pa3BUTH HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJaITUPOBATHCS B MPO(HECCHOHAIBHON CPeIe;

6) IKOIOrMYeCKOro BOCIIUTAHMS:

9KOJIOTMUYECKU 11€JIECO00PAa3HOE OTHOLIEHUE K MPHUPOJIe KaK UCTOYHHMKY KU3HU Ha 3eMJie, OCHOBE €€ CYyIEeCTBOBaHMs, NOHUMAHUE IIEHHOCTHU
3JI0pOBOTr0 U 6e30macHOro oopasa )KU3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PM3UYECKOMY U ICUXUYECKOMY 310POBbIO, 0CO3HAHHE LIEHHOCTH
cOOITIOICHHS TTPaBHII O€30ITaACHOTO TTOBECHHUS IPU pabdOTE C BEHIECTBAMHU, A TAK)KE B CUTYAIHSIX, YTPOKAIOIINX 3I0POBBIO U KU3HH JIOICH;

CHOCOOHOCTH MPUMEHSATH 3HAHUS, N0JIydaeMble IIPU U3y4EeHUN XUMUH, JUIs PEIIeHuUs 3ajiay, CBSI3aHHbIX C OKpY»Karolleld NpupoaHoil cpeoit, s
MOBBILIEHUS] YPOBHS AKOJIOTUYECKON KYJIbTYphl, OCO3HAHUS TJI00AIbHOIO XapakTepa HKOJIOTMUYECKUX NMpOoOJIeM M MyTell UX pelIeHHs MOCPEICTBOM
METOJI0B XHUMHUU, 3KOJOTUYECKOT0 MBIIUIEHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B I1I03HABATEIbHOW, KOMMYHUKATHBHON U COLIMAJIBHOMN MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MeTanpeaMeTHBIX pe3ylbTaTOB BBIIEISIOT 3HAYUMBIE ISl (POPMUPOBAHUS MUPOBO33PEHHUS OOIEHAYUHbIE MOHITHS (3aKOH, TEOpHs,
NPUHINI, TUIIOTE3a, (PAaKT, cucTeMa, MPOLECcC, SKCIEPUMEHT U APYroe.), KOTOphle MCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX MpeaMeTax U
MO3BOJIAIOT Ha OCHOBE 3HAHUI M3 3TUX MPEIMETOB (OPMUPOBATH MPECTABICHUE O IIEJIOCTHON HaYy4HON KapTUHE MUPA, U YHHUBEpCAJIbHbIE yueOHbIe
neiicTBusl (NO3HABaTeNIbHbIE, KOMMYHHKATHBHBIE, PETYJISATHBHBIC), KOTOpble 00ecneunBaloT (HOPMUPOBAHME TOTOBHOCTH K CaMOCTOSTEIBHOMY
IUTAHUPOBAHMIO U OCYILECTBICHHUIO YU€OHOM 1€ TEIBHOCTH.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

basoBble Jiornyeckue 1eicTBHUA:

YMEHHMSI MCHOJIb30BaTh MPHUEMBI JOTMUYECKOIO MBIIUICHUS NP OCBOSGHUU 3HAHUN: PACKPBIBATH CMBICT XUMHUYECKUX MOHATUN (BBIAEIATH UX
XapaKTCPHBIC IPU3HAKHU, YCTAHABJIMBATH B3aUMOCBA3b C IPYTrUMU HOHHTHHMH), HUCITIOJB30BAaTh ITOHATUA OJI OG’L?ICHGHI/IH OTACJIBbHBIX (I)aKTOB )41 HBJICHI/IP'I,
BbIOMpATh OCHOBAHUS M KPUTEPHUHU AJIs1 KIaCCU(PUKALMU XUMUUECKHUX BEIIECTB M XMMHUUECKHUX PEaKlUi, yCTaHABIMBAaTh MPUYNHHO-CJIE/ICTBEHHBIE CBA3U
MCKOAY 06’beKTaMI/I HU3YUCHUA, CTPOUTDH JIOTHYCCKUC PACCYIKICHUA (I/IHI[yKTI/IBHI:Ie, ACAYKTUBHBIC, 110 aHaJIOFI/II/I), JA€JaThb BbIBOABI U 3aKJITFOYCHUA,

yYMEHHE MPUMEHSTh B MPOLECCe MO3HAHUS MOHATUS (IPEeIMETHBIE M METanpeIMEeTHbIE), CHMBOIMYECKHE (3HAKOBBIE) MOJIEIH, UCTIOIb3yeMbIe B
XUMHH, HpCO6p&30BHBaTB IHUPOKO MPUMCHACMBIC B XUMHUH MOACIIbHBIC ITPCACTABICHUA — XUMHUYECKHUHN 3HAK (CI/IMBOJI BHGMGHTa), XUMHUYECCKada (bopMyJIa
U ypaBHEHHE XUMHUYECKOW PEaKIMH — MPU pPEeUIeHHH yueOHO-TIO3HABaTENIbHBIX 3a/ad, ¢ Y4ETOM 3THUX MOJENIbHBIX MPEICTaBICHUHN BBISBIATH U
XapaKTCPU30BaTh CYIICCTBCHHLIC IIPU3HAKU U3Yy4aCMbIX 00BEKTOB — XUMHUUYECKUX BCIIECCTB U XUMHNYCCKUX peaKHI/If/'I, BBIABIIATH O6H_II/IC 3aKOHOMCPHOCTH,
MIPUYMHHO-CJIEACTBEHHBIE CBS3U U IPOTUBOPEUNS B U3y4a€MbIX MPOLECCAX U SIBJICHUSAX.

ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:

YMEHHE HMCTIOIb30BaTh MOCTABJICHHBIE BOMIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHUS, a TAK)KE B KAYECTBE OCHOBBI Il (POPMHUPOBAHUS THIIOTE3bI
110 IIPOBCPKE NPAaBUIIBHOCTU BBICKA3bIBACMBIX Cy)KI[CHHfI;



IpUOOPETEHUE OMbITA 110 IUIAHUPOBAHUIO, OPIaHU3ALMU U IPOBEICHUI0 YYEHUYECKUX SKCIIEPUMEHTOB, yMEHUE HaOJI0aTh 3a XOJ0M IpoLecca,
CaMOCTOSITENIFHO MPOTHO3UPOBATh €ro pe3ynabTar, (opMyarpoBaTh 000OLICHNS M BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO OIBITA, HUCCIICAOBAHMUS,
COCTaBJIATh OTYET O MPOJIETAHHON pabore.

Pabora ¢ unopmanmeii:

yMEHUE BbIOMpPaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MH(DOPMALMIO pa3IMYHBIX BUIOB U (POpM MpeacTaBiIeHHUs, MOJTyYaeMyl0 U3 Pa3HbIX
HCTOYHUKOB (HAay4yHO-TIONYJISIpHAsl JUTepaTypa XUMHUYECKOI'O COJEp)KaHHWs, CIpaBOYHble NocoOusi, pecypchl MHTepHeTa), KpUTHUYECKH OLIEHMBATh
IPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO MH(POPMALIUIO;

yYMEHHUE TPUMEHSATH PA3JIMYHbIE METOJBI M 3aIpPOCHl MPHU TOUCKE M OTOOpe MH(POPMAIMK M COOTBETCTBYIOIIUX IAHHBIX, HEOOXOIUMBIX IS
BBINOJIHEHUSI Y4eOHBIX M IO3HABATEIbHBIX 3aJa4 ONpEeAENEHHOrO0 THIA, NMPHOOpETeHHE OMmbITa B 00JaCTH HCMOJIb30BAaHUS HH()OPMALMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJOTHH, OBJaJ€HUE KYyJIbTYpOl aKTHBHOI'O MCIIOJIb30BAHHUS PA3IUYHBIX MOUCKOBBIX CHUCTEM, CaMOCTOSITENIBHO BBIOMpATH
ONTUMAaJIbHYIO (hOpMY MpeACTaBICHUs HH(POPMALIMU U HIUTIOCTPUPOBATH pelllaeMble 33a4l HECI0KHBIMU CXEMaMH, IuarpaMMaMu, IpyrumMu opMaMu
rpauKi U UX KOMOUHAIUSIMU,

YMEHHUE UCIIOIb30BaTh U aHAJTM3UPOBATH B Mpoliecce yueOHOH U UCCeIoBaTENbCKON A€ATEIbHOCTH HH(OPMAIUIO O BIHUSHUY TPOMBIIIICHHOCTH,
CEJIBCKOI0 XO351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOLIEH IPUPOTHON CPEIBL.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA:

YMEHUS 3aJaBaTh BOIPOCH (B XOj€ Juajora M (WiIM) JUCKYCCHM) TO CYLIECTBY OOCYXIaeMoW TeMbl, (POPMYIMPOBATH CBOM IPENIOKECHHUS
OTHOCHTEJILHO BBITIOJHEHUS MPEJIOKEHHOH 3aa4u;

YMEHHMSI NPEACTABIATh IMOJYYEHHBIE PE3YJbTaThl MO3HABATENIBHOM JEATENIBHOCTH B YCTHBIX M NMUCBMEHHBIX TEKCTAX; JA€NaTh MPE3CHTALUI0
PE3YIBTATOB BBHITTOJIHEHHUS XUMUYECKOTO IKCIIEPUMEHTA (JTA0OpaTOPHOTO OMBITA, JIJAOOPATOPHOU pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHSI y4eOHOrO0 COTPYJHUYECTBA CO CBEPCTHMKAMH B COBMECTHOM ITO3HABATENbHON M HMCCIIEIOBATENLCKON NEATENBHOCTH MPH PEIICHUU
BO3HHUKAIOMIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIJIACOBAHUS MO3MLMI (0OCYXAECHHs, OOMEH MHEHUSIMH, «MO3TOBBIE HITYpPMBD»,
KOOpJIMHAIIMSI COBMECTHBIX JIEUCTBUH, OIpe/ieJIeHHe KPUTEPHUEB 110 OLIEHKE KauecTBa BBIIOJIHEHHOM paboThl U Apyrue).

PeryasiTuBHble yHMBepCcAJIbHbIE YUeOHbIE 1eHCTBHS:

YMEHHUE CaMOCTOATENBHO OIpPENeIiATh LEeNH JeATeIIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIATh, KOHTPOJIUPOBATb M TPU HEOOXOIUMOCTH
KOPPEKTHPOBATh CBOIO AEATEIbHOCTb, BEIOMPaTh Hanbosnee 3((deKTUBHbIE CIOCOOBI pelIeHus] y4eOHBbIX U MO3HABATENbHBIX 3a]1a4, CaMOCTOSTEIbHO
COCTaBJISATh WM KOPPEKTUPOBATH MPEJI0KEHHBIN aITOPUTM I€UCTBUN MTPU BBIOJIHEHUHN 3a/1aHUl € YYETOM IOJIY4€HHS HOBBIX 3HAHUH 00 M3y4aeMbIX
00BEKTaX — BEIIECTBAX M PEAKLUAX, OLIEHUBATh COOTBETCTBUE MOJYYECHHOTO PE3yJIbTaTa 3asBJICHHOMN LM, YMEHHE UCIOIb30BaTh U aHAJIU3UPOBATh
KOHTEKCTBI, IIPEJIaracMble€ B YCIIOBUU 3aJaHUN.

INPEIMETHBIE PE3YJIbTATHI



B cocraBe mpenMeTHBIX Pe3ylbTaTOB MO OCBOCHHUIO 00S3aTENILHOTO COJEPKaHMs, YCTAHOBJIEHHOIO JaHHOW (enepanbHOi paboueil mporpamMmon,
BBIJICJISIFOT: OCBOGHHBIE 00YUYaIOLIMMUCS Hay4dHbIE 3HAHUsI, YMEHUS U CIIOCOOBI JeHCTBUI, cienuduyeckue 11 NpeaMeTHON o6iacTi «XUMHUA», BUIBI
ACATCIIBHOCTH 110 IMOJTYUYCHUIO HOBOI'O 3HAHMS, €O UHTCPIPECTALIUHU, Hp606pa3OBaHI/IIO U IPUMCHCHUIO B Pa3JINYHBIX y‘-Ie6HBIX 1 HOBBIX CUTYyallUAX.

K KOHLIY O6yLICHI/1H B 8 KJ1acce MNPpEAMCTHBIC PC3YJIbTAThI HA 0a30BOM YPOBHE JOJIZKHBI OTpaXXaTb CCl)OpMPIpOBaHHOCTB y 06y11aloumxca YMeHHﬁZ

e  PAacKpbIBATh CMBICI OCHOBHBIX XUMHUYECKHX TOHITHI: aTOM, MOJIEKYJa, XUMHUECKHIA IEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh
(omHOpOIHAS U HEOJHOPOHAS ), BAJIEHTHOCTh, OTHOCUTENIbHAS aTOMHAs U MOJIEKYJISIpHAsi Macca, KOJIMUECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBast 10151 XMMUYIECKOTO AJIEMEHTA B COeIMHEHUH, MOJISIPHBIN 00BEM, OKCHUI, KUCIIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPHUIIATEIILHOCTD, CTEIICHb
OKHCJICHHS, XUMUYECKas PEaKius, KIacCCUPHUKAIMI PEaKIMid: PeaKIUu COCAMHEHHs, PEaKIMU DPA3JIOKEHHs, PEaKIUU 3aMEIICHHs], PEaKInu
oOMeHa, 9K30- ¥ SHAOTEPMHUYECKUE PEaKI|u, TeIUIOBOH 2P deKT peakuuu, sIpo aToMa, SIeKTPOHHBIN CIION aToMa, aTOMHasi OpOHTallb, PaANyC
aToMa, XMMUYeCcKas CBS3b, MOJISIPHAst U HETIOJISIpHAsI KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PAaCTBOP, MacCOBast JA0JIsI BEIIECTBA
(TpoIieHTHAsT KOHIICHTPALMSI) B paCTBOPE;

e  WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX IMOHITHN M MIPUMEHSTH 3TH IMOHSITHS TIPU ONTMCAHUU BEIIECTB M UX MPEBPAILCHHIA;

e WCIIOJB30BAaTh XMMUYECKYIO CHMBOJIUKY JIJISl COCTABICHUs ()OPMYJT BELIECTB M YPaBHEHUH XUMHUECKUX PEaKIINi;

e ONpEAETSTh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OWHAPHBIX COCIWHEHHSX, CTENCHb OKHCICHHS JJIEMEHTOB B OWHApHBIX COEJIMHEHUSX,
NPUHAUIC)KHOCTh BELIECTB K ONpPEACIEHHOMY KIacCy COCOMHEHHH Mo (opMynam, BHJI XUMHUYECKOW CBS3M (KOBAJICHTHAass M WOHHAs) B
HEOPTaHUYECKUX COCTMHCHHUSX;

e packpbBath cMbica [lepuommueckoro 3akona Jl. . MenzaeneeBa: 1eMOHCTPHPOBAaTH NMOHMMAHUE IEPHOIUYECKONW 3aBUCHMOCTH CBOMCTB
XMMHAYECKHX AJIEMEHTOB OT MX IMoJIokeHus B [lepruoaudaeckoil crucreme, 3aKOHOB COXpaHEHHsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHsI, 3aKOHa ABOTapo;

e ONHCHIBATh M XapaKTepHU30BaTh TaOMUuHy0 (opmy [lepromndeckoil cHCTEMBl XUMHUYECKHX JJIEMEHTOB: Pa3indyaTh TOHSATHS «TJIaBHAs
noarpynna (A-rpynma)» u «mmobounas noarpymnmna (b-rpynmna)», Manbsle u 60JbIlIe NEPUOJIbI, COOTHOCUTh 0003HAUEHUsI, KOTOPhIE UMEIOTCS B
tabmune «lleproanyeckas cuctema xumudeckux siaemeHToB JI. M. MennmeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsi siapa, o0l1ee YUCII0 3JEKTPOHOB U paclpeieIeHue X M0 3JIEKTPOHHBIM CII0SIM);

e KJIACCH(PHUIUPOBATH XUMUIECKUE 3JIEMEHTHI, HEOPIraHUYECKUE BEIIECTBA, XUMHUYECKHE PEAKIUH (II0 YHCITy U COCTAaBY YYaCTBYIOIIUX B PEaKIHH
BEIIIECTB, 110 TEIUIOBOMY (D (DeKTy);

e XapakTepu3oBaTh (ONMHUCHIBATH) OONIME XWMHYECKHE CBOMCTBAa BEIIECTB PA3NIMYHBIX KIACCOB, MOATBEPKAas OINMCAHHE HpUMEpaMu
MOJICKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIN;

e TIPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KQUECTBEHHOI'O COCTABa, BO3MOXKHOCTH ITPOTEKAHMUSI XMMUYECKUX MPEBPAILCHUN B
Pa3IMYHBIX YCIOBUSX;

e  BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYISIPHYIO H MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJII0 XUMHUYECKOT0 3JI€MEHTa 0 popMysie COeAUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON peakIni;



IPUMEHSTh OCHOBHBIC OTIEPAIIUH MBICIIUTEIILHON e TEIHOCTH — aHAJIM3 ¥ CHHTE3, CpaBHEHHE, 0000IIIeHNE, CHCTEMATH3aIINIO, KJIacCU(DUKAIIUIO,
BBISIBJICHHE TPUYMHHO-CIICJICTBEHHBIX CBS3€H — JJIS M3YYCHUS CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIUW, €CTECTBEHHO-HAYUYHBIC METObI
MO3HAHUS — HAOJIO/ICHUE, U3MEPEHUE, MOJICITMPOBAHUE, SKCIICPUMEHT (pEaIbHbIA M MBICIICHHBIH );

CJIeIOBATh MIPABHIIAM ITOJIH30BAHMS XUMHUYECKON MOCYA0N U TaGopaTOPHBIM 00OpYyIOBAaHUEM, a TAKXKE MpaBUIaM OOpAIlIeHUs ¢ BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIMSIMH TI0 BBIITOJHEHHUIO JA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYSCHHIO U COOMPAHHIO Tra3000pa3HbIX BEIIECTB
(Bomopoza 1 KUCIOPo/ia), MPUTOTOBICHUIO PACTBOPOB C OIMPEIEIEHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U ITPOBOIUTH
XHUMHYECKHE DKCICPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB MICIOYECH M KHUCJIOT C TMOMOIINBIO WHAMKATOPOB (akmyc, (eHondraienH,
METUJIOPAHK U APYTHE).

K koHIy 00y4eHus B 9 kiiacce rnpeaMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD y 00YUaIOLIUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX OHATUN: XUMUYECKHUH 3JIEMEHT, aTOM, MOJIEKYJIA, NOH, KATUOH, aHUOH, IPOCTOE BELIECTBO, CJI0KHOE
BEIIIECTBO, BAJIEHTHOCTb, JIEKTPOOTPULIATETILHOCTD, CTETICHb OKUCIICHUS, XUMUYECKasl peaKIysl, XUMUYeCKas CBsI3b, TEIUIOBOM 2(PEeKT peakuuu,
MOJIb, MOJIIPHBIM 00BEM, PACTBOP, IEKTPOJIUTHI, HEATEKTPOIUTHI, HIEKTPOIIUTHUECKAs JUCCOLMALUS, PEaK[M1 HOHHOTO 00MeHa, KaTaJln3arop,
XUMHUYECKOE paBHOBECHE, OOpaTUMbIEe U HEOOpaTUMbIE PEaKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH, OKUCIUTEh, BOCCTAHOBUTEND,
OKHCJICHHE M BOCCTaHOBJICHHE, aJNIOTPOIHs, aM(pOTEPHOCTh, XMMHUYECKasi CBsA3b (KOBAJEHTHAas, HOHHAs, METAaNINUYeCcKasi), KpHUcTalsInuecKas
peméTKa, KOppOo3usl METAJLIOB, CIUIABBI, CKOPOCTh XUMUYECKOW PEAKLIMH, IPEAEIbHO gomycTuMas koHneHnTpanus [IJIK BemecTsa;
WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX MOHATUN U IPUMEHATH 3TU NOHATHS ITPU ONIMCAHUM BELLECTB U UX NPEBPAICHUN;
MCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTABICHUSI (JOPMYIT BEILIECTB U YPaBHEHUI XUMUYECKUX PEAKIUi;

OIIPEACIIATh BAJCHTHOCTh U CTENEHb OKHUCIEHUS XMMHUYECKHX JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTABA, MPUHAMIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COCIMHEHHM 1Mo (opmyiaM, BUI XUMHUYECKOW CBSI3M (KOBaJ€HTHAs, MOHHAS, META/NINYECKas) B HEOPTaHUYECKUX
COCJMHEHUAX, 3apsii HMOHa MO XHMHUYECKOH ¢opMmyne, XapakTep cpeibl B BOAHBIX pPAcTBOpaX HEOPraHMYECKUX COECTUHEHUH, THII
KPUCTAJJINYECKON PEIIETKY KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMmbici llepuonnueckoro 3akona JI. WM. MenneneeBa M €MOHCTPUPOBATh €ro IMOHMMAHUE: ONMCHIBATH U XapaKTEPHU30BaTh
tabnnunyto popmy Ileproanueckoil cucTeMbl XUMUYECKUX AJIEMEHTOB: pa3jinyaTh MOHATHUS «TJlaBHas nojarpynna (A-rpymnmna)» U «rmododHast
noarpynna (b-rpymnmna)», mansie u 00JbIINE NEPUOJIbl, COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCS B IEPHOAMUYECKON TalIUIE, C YUCIOBBIMU
XapaKTEePUCTUKAMHU CTPOECHUS aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTAaB M 3apsii siapa, oOlLIee YKCIO IEKTPOHOB U PACHpeesIeHHE UX IO
3JIEKTPOHHBIM CIIOSIM), OOBACHATH 00IIHE 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB JIEMEHTOB U X COCIMHEHHI B IpeiesiaX MaJbIX IEPHOI0B U
[JIABHBIX MTOATPYIII C YYETOM CTPOCHHUS UX aTOMOB;

KJIaccu(pUIUpoOBaTh XUMUYECKUE 3JIEMEHTHI, HEOPraHMYECKUE BEIECTBA, XUMUUECKHUE PEAKIUH (110 YUCITY U COCTABY YYAaCTBYIOIIUX B PEAKIHH
BEIIECTB, 110 TEIUIOBOMY 3((HEKTy, IO U3MEHEHHIO CTEIIEHEN OKUCICHUS XUMUYECKUX IEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME M CIEHU(PHUECKUE XMMHUYECKHE CBOMCTBA MPOCTBIX M CIOXKHBIX BEIIECTB, MOJTBEPXKIAsi OMHCAHUE
IIPUMEpPaMU MOJIEKYJIIPHBIX U HOHHBIX YPABHEHHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIINN;



COCTaBJISITH YPaBHEHUSI SJICKTPOIUTHUECKON AUCCOLUANNY KUCIIOT, IEJI0UeH U COJICH, TOTHBIE M COKPAlIEHHbIC YPaBHEHHS PEaKIUi HOHHOTO
O6M€Ha, YpaBHCHHA peaKHHﬁ, MMOATBCPKAAOIUX CYIICCTBOBAHUC TCHETHYECKOU CBSI3H MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHCIMTEIEHO-BOCCTAHOBUTEIIFHBIX PEaKIMid IIOCPEICTBOM COCTABICHHS AJICKTPOHHOTO OalaHCa 3TUX PEaKIHii;
IMPOrHO3UpOBaATh CBOIiCTBa BCHICCTB B 3aBUCHUMOCTU OT HUX CTPOCHHA, BO3BMOXKXHOCTU MPOTCKAHUA XUMHUUYCCKUX HpeBpaH_IeHI/Iﬁ B pa3JIMYHbIX
YCIIOBUSIX;

BBIYUCIISITE OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYEO MAacChl BEIIECTB, MACCOBYIO JOJI0O XUMHUYECKOTO AJIEMEHTA 10 (hopMyJsie COeTMHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOJUTH PACUETHI [0 YPABHEHHIO XUMHUUECKOW PEaKIHy;

cO0JII0/1aTh MPAaBMIIA MOJIB30BAHUA XMMHUYECKON MOCYA0HM M 1ab0paTOpHBIM 000pYAOBaHMEM, a TAKKEe MpaBHia OOpAIEHUs C BEHIECTBAMU B
COOTBETCTBUH C MHCTPYKIHMSMH IO BBIOJHEHUIO Ja0OPATOPHBIX XMMUYECKUX OMBITOB IO MOJYYEHUIO U COOMPAaHHIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa 1 yriaeKucioro rasa);

MIPOBOJUTH PEAKLIMH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB pa3IMUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM YTEM XJIOPU/-, OPOMUJI-, HOHI-
. Kap60HaT', (1)0C(1)3T-, CHJINKAT-, Cy.]'[B(l)ElT-, TUAPOKCUA-UOHBI, KATUOHBI aMMOHUA U MOHBI U3YUYCHHBIX MCTAJIOB, MPHUCYTCTBYIOIIUC B BOJHBIX
pacTBOpax HEOPraHWYECKHUX BEIIECTB;

IPUMEHSITh OCHOBHBIE OIEPAIMU MBICIUTEIHHON JESITEIPHOCTH — aHalli3 U CHHTE3, CPaBHEHUE, 0000IIEHNE, CHCTEMATH3aINIO0, BEISIBICHUE
PUYMHHO-CJIE/ICTBEHHBIX CBSI3€H — JJI M3y4eHMs CBOMCTB BEIIECTB M XMMMYECKUX DPEaKLUH, eCTECTBEHHO-HAayYHbIE METO/bl MMO3HAHUS —
HaOJTI0ICHNE, H3MEPEHNE, MOJICTTMPOBAHNE, SKCIIEPUMEHT (PEabHBINA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne HanmMeHnoBaHue pa3ziesioB 1 TeEM IpOrpamMmsl KonngecTBo yacos OnekTpoHHbIe (U POBLIE)
n/n Bcero Koutponbhsie — Ilpaktuueckue 00pa30BaTENBHEIC PECYPCHI
paboThI paboThI
Pa3pnea 1. IlepBoHavaibHble XUMUYECKHE TIOHATHS
1.1 Xwumwus — BaxkHast 00JaCTh €CTECTBO3HAHMS U MTPAKTUIECKON 5 2 [[bubanoreka [IOK
NIESTENLHOCTH YEI0BEKA https://m.edsoo.ru/7f41837c¢]]
1.2 BemecTBa 1 XUMHUYECKHUE PEAKITUU 15 1 [[bubmmoreka [IOK
https://m.edsoo.ru/7f41837c]]
Hroro no pasneny 20
Pasnen 2. Baxkneiilme npeacTaBuTe Il HEOPraHU4eCKUX BellecTB
2.1 Bosnyx. Kucnopona. ITonsitie 06 okcumax 6 [[bubamroTexa LIOK
https://m.edsoo.ru/7f41837c¢]]
2.2 Bogopon. IloHsiTHE O KHCIIOTaX B COAX 8 1 1 [[bubauoreka [IOK
https://m.edsoo.ru/7f41837c]]
2.3 Bopa. PactBopsl. [lonsiTre 06 0OCHOBaHHSX 5 1 1 [[bubanoreka IIOK
https://m.edsoo.ru/7f41837c¢]]
2.4 OcCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTUHEHUN 11 1 1 [[bubauoreka [IOK

https://m.edsoo.ru/7f41837c]]

Wroro mo pazneny 30

Pazpnea 3. Illepuonnueckuii 3axkon u [lepuoanyeckasi cucrema xumudeckux 3j1emMeHToB /I. U. MenaeneeBa. CTpoeHue aToM0oB. XMMHUYeCKasi CBSA3b.
OKuUCJINTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIuu

3.1 Tlepuonnueckuii 3akoH u Ilepuonuyeckas cucrema 7 [[bubanoTexa LIOK
xuMudeckux 3nementoB J[. . Menneneera. CtpoeHue aToMa https://m.edsoo.ru/7f41837c¢]]
3.2 Xwummuueckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBHTEIILHBIC 8 1 [[Bubmmoreka LIOK
peaxiuu https://m.edsoo.ru/7f41837c¢]]
Hroro no pasneny 15 [[BubanoTexa LIOK

https://m.edsoo.ru/7f41837c¢]]
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00pa3oBaTebHBIC PECYPCHI

[[Pubmmoreka [IOK
https://m.edsoo.ru/7f41837c]]

OnexTpoHHbIE (II(PPOBHIE)
00pa3oBaTeIbHBIE PECYPCHI

[[bubmunoTexa [JOK
https://m.edsoo.ru/7f41a636]]

[[BubmmoTteka LIOK
https://m.edsoo.ru/7f41a636]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/7f41a636]]

[[BuGmmoTteka LIOK
https://m.edsoo.ru/7f41a636]]

[[bubmuoTexa [IOK

https://m.edsoo.ru/7f41a636]]
[[BuGmmoTrexa LIOK

https://m.edso0.ru/7f41a636]]

[[bubmmoTexa [IOK
https://m.edsoo.ru/7f41a636]]

[[bubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]
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Ne HaumeHnoBaHue pa3iesnoB U TeM MPOrpaMMbl
n/m

3.2 Baxueiime MeTaIbl U UX COCAUHEHUS

Uroro no pazgeny
Pa3zpnen 4. Xumus u okpy:xawomas cpeaa
4.1 BemecTBa U MaTepuaibl B )KU3HH YEIOBEKA

Hroro no pazneny
O0001IeHNe U cCUCTEMAaTU3ALM 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KomnuecTBo yacoB

Bcero KonrtponbHbie [IpakTueckue
paboThI paboTsl

16 1 2

20
3
3
3

68 4 7

OnexTpoHHbIe (LU(POBLIE)
00pa3oBaTeIbHBIE PECYPCHI

[[BuGmmoTteka ILIOK
https://m.edso0.ru/7f41a636]]

[[bubmmoTexa [IOK
https://m.edsoo.ru/7f41a636]]

[[BuGmmoteka LIOK
https://m.edso0.ru/7f41a636]]
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